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AHHOTALUA

B nmaHHO# cTaThe pacCMOTPEH MPOIECC UMUTAIMOHHOTO MOJICITHPOBAHUS PaOOTHI
pEeTUCTpaTypbl TOPOJCKOW TMONHMKJIMHUKA Ha TmpuMmepe r.bupobmmkana. B
pe3ysibTaTe MOJEIUPOBAHUS C TOMOINBIO si3bika GPSS mosydeHs! pe3yabTaThl 1o
BO3MOXKHOH ONTHMH3AIMH TIpoIiecca OOCITy)KHBaHUS ToceTuTeneid. B pesynbpraTe
UCCJICIOBaHMsI ObLIO BBIICHEHO, YTO MPH TEKYIIMX Mapamerpax 3(h(HEeKTHBHOCTH
cucteMbl Oyzaer yBenwdueHa Ha 22% B cioydae YJaJCHHS OJHOTO OKHA
pEeTUCTPaTypHI.
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Abstract

In this article, the process of town polyclinic registry work simulation modeling on
the example of Birobidzhan is considered. As a result of modeling using the GPSS
language, results were obtained on servicing visitors process possible optimization.
As a result of the study, it was found that, with current parameters, the efficiency
of the system would be increased by 22 percent if one registry window was
deleted.
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Bcex cdepax [IeATENbHOCTH YeNOBEKa, Ha4yMHas OT MOJeNeld TEXHUYECKHX,
TEXHOJIOTUYECKUX U OPraHU3allMOHHBIX CHUCTEM M 3aKaH4YuBas MpobOieMaMu
pa3BUTHSl 4YeJIOBEUYECTBA M BCEJIEHHON. BMmecTo TOro 4roObl YYUTHCS HA CBOMX
ommnOKax WM Ha OIMMOKaxX APYTHX IJIIOAEH, IeJ1eco00pa3Ho 3aKpervisiTh U
MPOBEPATHh MO3HAHUE PEAbHON NEHCTBUTEIBLHOCTH MOJYYEHHBIMHU PE3YJIbTaTaMU
Ha KOMITBIOTEPHON MOJIEIIH.

Llenpro JaHHOM pabOTHI ABJISETCS ONTUMU3AIMS pabOThl Mara3uHa COTOBOM
cBsizu «Meradon», ropoga bupobumkan. B HacTosiee BpeMs, KaKIplid U3 HAc
MOCEIIAET Mara3uH COTOBOM CBSI3H, JUJIsl TOTO YTO OBl CAENATh MOKYNKY TEXHUKH,
aKceccyapoB M Apyrux Bemieil. Pexe cranu oOpamaTecs B Mara3uH COTOBOM CBSA3U
10 BOIpOocaM Tapu(HOTO IJIaHA WM TOMOJHEHHUS CUeTa, TaK KaK JTaHHBIC YCIyTU
MO3KHO OIUIATUTh U YCTAaHOBUTH C TIOMOIIbIO OECIIATHOTO 3BOHKA CIIELUATHCTAM.
He cMmoTps Ha 3T0, B MarasuHax COTOBOM CBSI3M OCTAJIUCh CYIIECTBOBATh OUEPE/IH,
Ha KOTOPBIE YEJOBEKY HE XOYETCS TpaTUTh BpeMs 3ps, ClIeI0BATEIbHO, YTOOBI
Mara3uH ObUT TIPHUBJICKATEICH JJIsi MOKyMNaTese, OH JODKEH ObITh OpPraHU30BaH
TakKuM 00pa3oM, 4YTOOBI COKpAaTUTh JO MHHMMYMa BpeMs, IPOBEICHHOE
MOKYIIaTeJIEM B OUEPEIH.

JanHyio npobsieMy Mbl MpejjiaraéM peluTh ¢ moMolibio cucremsl GPSS,
KOTOpasi  TMO3BOJISIET  MPOAHAJU3UpOBaTh palbOTy, a TakXkKe pe3yibTaThl
NESATENIbHOCTH ~ Jo0oi  opranu3anuu. OHa TO3BOJIIET  CHPOTHO3UPOBATH
pe3ynbTaThl  JESATEIbHOCTM  CO3/1aBa€MOMl  OpraHu3alMM, JaeT  aHajlu3
pEHTA0EIbHOCTH JAHHOTO TMpOeKTa. Takke TMO3BOJSET MPOAHAIMU3UPOBATH
YCTOMYMBOCTb MOJIECTN TIPU KOPPEKTUPOBKE BHOCUMBIX JAHHBIX.

Mara3uH COTOBOM CBSI3M MMEET KacCHpPOB, KOTOpbIE padOTAarOT 3a IBYMS
KaccamMH, TakKKe€ NPHUCYTCTBYET KOHCYJbTAHT MO O(GOPMIEHUIO KPEAUTOB U
KOHCYJIbTAHT MO TOpojaxam TeneoHoB. MHOTHe KOHCYJIbTaHThl MUMEIOT MPABO
paborath 3a kaccoil. Korjma KJIMEeHT mMpuUxoIuT B MarazuH (IMOTOK IMOCTYIUICHUS
KJIIMEHTOB  PAacHpeleleH MO0 SKCIHOHEHIHMAIIBHOMY 3aKOHY C  HEKOTOpPOH
WHTEHCUBHOCTBIO A), K HEMy cpa3y TMOAXOAUT KOHCYJbTAaHT, YTOOBI
MPOKOHCYJIbTUPOBATh KJIMEHTA HACYET COBEPILIAEMOM MOKYIKHU, €CJIM KOHCYJIbTAHT
3aHAT, TO KJIMEHT KAET ero ocBoOOXAeHus. Eciiu B ouepenn yKe CTOST HECKOJIBKO
YEJIOBEK, TO KJIHMEHT XAET WIM YXOIUT. Bpems, KOTOpoe KIMEHT MNpOBEAET B
OKUJIAHUW  KOHCYJbTAaHTa, 3aBUCUT OT HWHTEHCUBHOCTH  OOCIYXKUBaHUS
KOHCYyJbTaHTa (). [IpOKOHCYIBTHPOBABIINCH, KIMEHT UAET K KACCHUPY OIUIATUTH
CBOIO TIOKYIIKY, €CJIM KacCHp 3aHAT, TO KIMEHT XAET ero ocBoOOXIeHUs. Bpems
00CITy>KMBaHUS MOKYNATENs] KACCUPOM 3aBUCUT OT MHTEHCUBHOCTU OOCITYKUBaHUS
kaccupa (1). [locie Toro kak 4enoBeK OIIATUT CBOIO MOKYIKY, OH YXOJUT. MbI
MIPOAHATIM3UPOBATIN PAbOTy KACCUPOB U KOHCYJIbTAHTOB Mara3mHa COTOBOM CBSI3U
«Meradon» B TeueHnH 8 4acoB, B BBIXOJIHOM JI€Hb.

Pabora kaccet B wMmarasmHe «MeradoH»  TpencTaBiseT  coOoi
MHOrokanHalibHyt0 CMO c¢ oTkazamu. KiiMeHTbl OSIBIIIOTCS BO3JI€ KaccHpa 4yepes
Kaxaple 4+2 MUHYTBI, BpEMsI 06cny>I<I/IBaHI/I$1 OJIHOT'O KJIMEHTA cocTaBisgeT 10+ 2
MUH. HEOOXOUMO OTPEIEIUTh XapaKTEPUCTUKU OYEepPEIU KIMEHTOB MPU YCIIOBUH,
YTO OOCTY>KMBAeET JiBa OKHa (cM. puc. 1). Ha pucynke 1 nuHUM n300pakaroT 3/1€Ch
BO3MOXKHBIE€ MapHIPYThl JIBHKEHHUSI 3asBOK (TO €CTh KJIMEHTOB), TPEYTOJbHUKHU
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M300paKAIOT OYepeIb 3a5BOK. B COCTaB MCKOMBIX JAHHBIX BKIFOUYUM BEPOSITHOCTH
0TKa3a, TO €CTh BEPOATHOCTH TOTO, YTO MPHILIEAIINNA KIMEHT 3aCTAaHET B Mara3uHe
ouepens u3 10 yemoBek u MOKWHET Mara3uH. KBagparamu n300pakeHbl KaHAbI, TO
€CTh 00CITy>KHBaIOIIKe MPUOOPHI (B TAHHOM CITydae —KaCCHUPHI ).

OkHa

KnuneHTbl .
TAM— g

Puc. 1

B cooTBeTcTBHM CO CXE€MaTUUYECKUM H306pa>l(€HI/IeM MarasmHa ((Mel“a(bOH»

ee Mojenb Ha s3pIke GPSS MoxkeT ObITh HalMcaHa CISAYIONUM 00pa3oM (CM. pucC.
2):

10 COCHER STORAGE 2
20 GENERATE 4,2

30 TEST 1 Q1,10,0TKAZ
40 QUEUE 1

50 ENTER OCHER

60 DEPART 1

T0 ADVANCE 10,2

20 LEAVE OCHER

90 TERMINATE

100 OTEAZ TERMINATE
110 GENERATE 480
120 TERMINATE 1

Puc.2 Mopens marazuna «Meradon» Ha s3pike GPSS

TpanzakTbl B 9TON MOAENM BemyT ceOs TOYHO TaK >K€, KaK KIUEHTHI B
moaenupyemoM MarasuHe. Korga B mamatn OCHER 3aHsATHI Bce 2 eMHMIIBI, TO
npuxosimue u3 61oka GENERATE tpan3aktel He MoryT Boiitu B 0J10k ENTER,
U OXHJAIOT OCBOOOXIEHHUS TMaMSITH, KaK KJIMEHTHI OXHUIAIOT OCBOOOXKICHUS
onHOro U3 AByX KaccupoB. biiok TEST BemmonHsierca cneayomum oopazom. [Ipu
BXOJIE TPaH3aKTa B 3TOT OJIOK MPOBEPSETCS YCIOBUE, 0003HAUYEHHOE TMOCIEe CI0Ba
TEST OyxkBoit L, T.e. ycnoBue «MeHblne». CpaBHUBaeMble BEJIMYMHBI 3aJlaHbI B
nmonsix A u B Onoka TEST. Takum o0pa3oM, mpoBepseTcs YCIOBHUE
Q1<10.0603nauenne Q1 B GPSS cranmapTHO COOTBETCTBYET TEKYIIEH JJIMHE
ouepenu Homep 1. Ecnu mpoBepsieMmoe B MOMEHT BXojia TpaH3akta B 0ok TEST
YCJIOBUE BBIMOJHIETCS (TECT BBINOJIHEH), TO TPAH3aKT MPOXOJUT Jajblle, K
cienyronieMy 6510ky. B manHoi Mozenu oH BXxoauT B ouepens 1. Ecnu ycinoBue He
BBITIOJTHSIETCS, TO TPAH3AKT MEPEXOAUT MO aTbTEPHATUBHOM METKE, 3alUCAHHOUN B
nosie C 6moka TEST. 3nauurt, ecinu nimuHa ouepeaun oyaet He menbine 10, T.e. ecnu
oyner QI1=10 wumu Q1>10, Tto Tpanzakt nepeiger mo Merke OTKAZ — wu
yHUUYTOXHUTCS cTpoke 100 momenu. ITO COOTBETCTBYET YXOAy KIIHMEHTA,
3actaBiiero B ouepeau 10 KIMeHTOB.
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STRRT TIME END TIME BLOCKS FACILITIES STORAGES
0.000 480.000 11 aQ 1

NAME VALUE
OCHER 10000.000
OTERZ 9.000

LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 120 o 4]

TEST 120 o

QUEUE 104 1o

ENTER 94 o

o

qmm»w
=}
g
-
B
o
g

TERMINATE e2

OTEAZ 9 TERMINATE 16
10 GENERATE 1

11 TERMINATE 1

Cooooooooo

coocoon

QUEUE MAX CONI. ENTRY ENTRY(0) AVE.CCNI. AVE.TIME AVE. (-0) RETRY
1 10 10 104 2 T7.800 36.002 36.708 a

STORAGE CAP. REM.

MIN. MRX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY
OCHER o] 2

o 2 =E 1 1.967 0.983 aQ 10

FEC XN PRI BDT ASSEM CURRENT NEXT PARAMETER VALUE

107 o 480.153 107 & 7

12z o 482.549 122 o 1

109 4] 490.121 109 & T
4] 0

123 960.000 123 1o

Puc.3 Otuer mo ucciaeaoBaHUiO MoIe MarasuHa «Merahon

[Ipocnenum otuer 1o wuccinenoBanuio. B komonke ENTRY _COUNT
(cueTymk BXOJOB) TMIOKA3aHO YHCIO TPAH3aKTOB, TNPOUICANIUX 332 BpeMs
MOJICITUPOBaHUS uepe3 Kax bl 010Kk monenu. Tak, u3z 6iioka GENERATE Beimuio
120 TpaH3aKTOB, — CTOJBKO KJIMEHTOB MPUXOJWIN B Mara3uH B TEUCHUH 8 4acoB.
B 6moke OTKAZ yuuutoxkeno 16 tpanzakra. OTCio/la MOXXHO HAWTH OIEHKY
BeposTHOCTH oTkaza: Potk. = 16/120=0,13.Koa¢dduitneHtT Harpy3ku paOOTHHKOB
paBeH 0,983,4T0 TOBOPUT O MOJIHOW 3aHATOCTH KaCCUPOB.

Jlns ymyunieHust paboThl MarasuHa Mbl TipejiaraeM J00aBUTh OJIHY Kaccy.
[Ipennonokum, 4TO KJIUEHTHI MOSBISIOTCS B MAPUKMAXEPCKOU uepe3 Kaxibie 4 +
2 MUHYT, — W MBI JIOJDKHBI ONPEACIIUTh XapaKTEPUCTHKU OYEPEIN KIIMCHTOB TIPH
YCJIOBUH, YTO TENEPh UX OyAyT 0OCITY>KUBATh TPU KacCHpa- KOHCYJbTaHTa. Tak ke
MBI YMEHBIININ o4epenb ¢ 10 1o 6 JenoBexk.

10 OCHER STORAGE 3
20 GENERLTE 4,2

30 TEST 1 Q1,6,0TEAZ
40 QUEUE 1

50 ENTER OCHER

60 DEBART 1

70 ADVANCE 10,2

80 LEAVE OCHER

90 TERMINATE

100 OTKAZ TERMINATE
110 GENERATE 480

120 TERMINATE 1

Puc.4 OntumusupoBanHas Mojesb Marazuna «Meradony»

Tpan3akTel B 9TOM MOAENM BemyT ceOs TOYHO TaK >Ke, KaK KIHMEHTHI B
mozaenupyemom marasune. Korna B mamsitu OCHER 3ansiThl Bce 3 eIuHUIIBI, TO
npuxonsume u3 6i1oka GENERATE Tpansaktel He moryT Boitu B 010k ENTER,
U OXXHIAIOT OCBOOOXKICHMS ITaMATH, KaK KIHMEHTHI OXKHIAIOT OCBOOOXKICHHS
OJTHOT'O U3 6 MECT B MarasuHe.
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START TIME END TIME BLOCKS FACILITIES STIORAGES
0.000 480.000 11 o 1

NAME VALUE
OCHER 10000.000
OTKRZ 9.000

LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 117 o [
TEST 117
QUEUE 117
ENTER 117
DEPART 117
ADVANCE 117
LEAVE 114
TERMINATE 114
OTKAZ g TERMINATE 0
10 GENERATE 1
11 TERMINATE 1

@ w N

COOoOooWD 0o D
CO0O0o000000

QUEUE MRX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0) RETRY
1 1 o 117 a5 0.063 0.253 1.377 0

STORAGE CRP. REM. MIN. MR¥. ENTRIES AVL. AVE.C. UIIL. RETRY DELZLY
OCHER 3 o a 3 117 1 2.402 0.801 a o]

FEC XN P
119

I BDT ASSEM CURRENT NEXT FPARRMETER VALUE
481.561 118 o 1

1le

117

1is

120

483.156 1le &
486.492 117 &
488,293 118 6 7
960.000 1z0 o 10

Doooox

Puc.5 «Otuer 1o uccne0BaHUI0 ONTUMU3UPOBAHHON MOJIETTU Mara3uHa
«Meradon»»

B oruere 1o ucciaen0BaHUIO0 MBI MOKEM 3aMETHTh, YTO C YBEJIUYEHUEM Kacc
mbl imeeM B cTpoke OTKAZ =0. U3 6moka GENERATE Beinuio 117 TpaH3akToB,
— CTOJIBKO KJIMEHTOB MPUXOJMIIM B Mara3uH B TeueHue § yacoB. K koH1y pabouero
BPEMEHHU B OYEpEId HE OCTAIOCh KIMEHTOB. Koadpuuuent Harpy3ku pabOTHUKOB
ymenbimiics 1o 0,801.

B nannoit pabote TOBOpUTCS O TEOPUU MAacCOBOTO OOCHykKuBaHus. Hamwu
ObLIM M3y4deHbl cpeactsa GPSS, koTopbie MO3BOJIAIOT MpOaHAIU3UPOBATH PadoTYy,
a TakkKe pe3ylbTaTbl JESATENBHOCTH J000M opranuzauuu. I[logpoOHO MBI
paccmoTpenu MHorokaHanbHyto CMO c oTkazamMu Ha npuMepe padoThl Mara3uHa
cotoBoi cBsizu «Meradon». Mbl M3YyYWIH JUTEpATypy IO pabOTe CUCTEMBI
GPSS,c momotibio KOTOPO MBI CMOJECIUPOBATIHN PabOTYy Mara3uHa COTOBOW CBS3HU
B TeueHue pabodero JHsA. Tak k€ Mbl BBIIBWIM 3aBUCUMOCTb BEPOSTHOCTU
OTKa30B B OOCIY)XMBaHUM M, JUIMHBI OYepelei, co3maBaeMbIX K Kaccupam, OT
KOJIMYECTBAa KOHCYJbTAaHTOB, OT MHTEHCUBHOCTH OOCIIY>KMBaHHUSI U TMOCTYIUICHUS
nokynarenei. Mpbl ONTUMU3MpPOBATIM  pabOTy Mara3MHa COTOBOM  CBSI3U
«Meradon», ropoga bupoOumkaH, BBEICHHEM JOMOJHUTEIBLHOU Kacchl. Mbl
MOKa3aJId 4TO € J00ABJIECHUEM KACChl, Mara3uH MOXET OOCITYXHUTh BCEX KIMEHTOB,
U YMEHBUIWJIOCH KOJIMYECTBO 4YeloBeK B ouepenu. llocne gaHHOro aeicTBus
ONTUMM3UPOBAIACH pabOTa MarazuHa, yaajoch u30exaTh OTKAa30B M OKHUJAHUE B
ouYepear YMEHbIIUIOCh.
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