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METOJH VMWTALIMCHHOI'O METHODS OF SIMULATION

MOJIEIMPOBA HUR MODELLING IN
TP UCCJEJOBAHMA COMPLEX SYSTEMS
CJIOFHHX CHCTEM INVESTIGATION

VMATALMOHHOE MOJZEJWPCBAHKE MEXAHUSMOB ONEPATUBHOTO
COT'JACOBAHHOT'O YMPABJEHUA AKTUBHHX MPONSBOLACTBEHHHX
CUCTEM

A.M.Kynaes, A.A.AwnumoB, B.A.Jzanapos (CCCP)

PaccMaTpHBaeTCH SKTHBHEA TPOM3BOLCTBEHHAA CHCTEMa Ha
npyMepe CBUHIOBOT'O 38BONE, UMENIENO MHOMOYPOBHEBYN Hepap-
XWUECKYD CTPYKTYDY, KOTOpAf XapaKTeDU3YeTCA HalMuMeMm yii-
paRnAnUerc opraHa - lleHrpa, MHOKECTBE WEDADXHUECKH YTODH-
AOUEHHHX DABMCMMEX TPCUSBOACTBEHHWX aJemeHToB - [I3 (unexa,
Gpurams) , BHNONHADIUX MPOUSBONCTBEHHHE FYHKLMA C YUeTOM
coux uHTepecor LI . UcHOoBHAS NeATeNtHOCTH 38BON& COC=-
TOWT B NMPCHM3BOLCTBE IOTOBOR MPOMYKUMU - MATKOIG CBMHLIA
MyTeM BHTOMHEHKA MOCISROBATENLHOCTY TEXHOJOTUUBCKMX Ofe-
panuit (ememeHme, arnouepyoluil o6xur, niasxa, pafuHUpOBa=
HAE) HAJ PasINUHHMY E¥OaMM CBMHIOBHYX KOHIEHTDATOE, MOCTAB-
AgeMuX ¥3 BHemHeit cpems. BuemHas cpeaa npepeTaBiafeT coboil
COBOKYTHOCTL MOCTABIVKOB CEMHLOBLX KOHLEHTDATOB W MOTpe-
GuTeneil MATKOrO CBHHLS.

OpbexTUBHOCTE fVHRIMOHUMPOBAHMA 3aBOfa HA JTanex cue-
HH, CYTKHW, NEeKaOH, MccAua ONpeneNAeTcs neicTBeHHOCTHD
TUIAHWPOBAHUA M OMEPaTMBHOIO YNPaBiEHKA, OCYHECTBAAEMOro
Llenrpom u 1B ¢ yuerov WX aKTUBHOTO MOBEHNEHUA M XAPAKTEPOM
B3auMogelieTeuA saBopa co pHemdelt cpefoi, KOTOpHe ONMCHBa-
DTOA ROJUUECTBEHHNMY, KAUESCTEEHHHMJ W BDPeMEHHHMM MOKA3a-
TeNAMH.

[Inanupopanre u onepaTwpHOe ynpaBieHUE S8BOJOM COCTO=
WT B Onpefiefiedyy pealbHOrO NJlaHa MOTPESNEHNA M BHIYCHE
NPOMEXYTOUHOI0 ¥ IOJOBOr0 NMPORYKTA KEXIHM LEXOM 38 Me-
oA, NeKsNy, CyTku, ¢ nocremyomell ero meramuzsuuell 1o
OMEePaTUBHOrO NNaHa 6puraf, C YKaSaHWEY HOHKPETHOI'O BULA




MOANEXaNKX K BHINONHEHMD DeGOT B Kexmofl CMeHe NIaHMpYeMoro
nepuoe. HrHopupoBsaHue uHTepecamu (I3 co CTOPOHH leHTpa H2
PasHuHEX STanax (yHKUMOHWDOBAHUS CHMCTEMH MOKET NPUBECTH
K TaKUM OTDHOATENBHHM MNOCNENCTBUAM KaK CO3HATENBHOE UCKE—
XeHue UHpopMalMM Ha 3Tane JOPMHPOBAHUA ONEPATHBHOIO MIaHa,
HeKaUeCTBEeHHOe BAIMONHEHUEe omnepaTuBHoro nrada (19 HumHero
VPOBHA Ha BTaNe BeeHUA TexHoJoruueckofl onepauuu, W xax
clelcTade, K cHUmeHWRD 3(hpexTUBHOCTA GYHKUWIHWPOBAHMA 38BO-
ne.

B naHHolt paGoTe Ha ocHOBE paspalOTKU ROMILIEKCA MaTe-
MATHUECKMX MOJenel mpCcLefyp MecAyHoro, MEeKANHOrO, CMEeHHO-
CYTOUHOMO MASHWPOBSHWUA, YCJNORKA y i8cTHA axTuBHoro (19 B onme-
PATHBHOM VMPABJNEHUH TEXHONOPWUECKUMH Ore-alMAvK B BUe Oe-
Aneoll UPPH U Momene!: B3aMMONESACTEMA CHMCTeMH GO BHemHell
CpegoR MPeAJIONeH WMUTALMOHHMA MOZXIN K MOCTPICHWO Sfpex—
THBHOI'0 MEX8HH3ZME OMEPATUBHOrC C° PAACGBAHHOTY yNLaBAEHUA
aKTHBHOR mpousBoncTBeHHOR cMeremc it Ha MpuMepes caUHLOBOrO
3asong. [lomyueHH SKCNEpUMEHTATLHbE OLUEHRY AHGEKTABHOCTU
MeXaHU3MOB (YHKILMOHHPOBAHUA C PASNUYHEMU YCJCBAAMM COTNa-
copaHus uWTepecos [B u pewrpa (Ha yposHe omeparBHOrO
NIAHUPOBAHMA ¥ YTIPABJEHUA), WCCJENOBAHH YCAOBAA CYNECTBOBa
HUA ONTUMANBHHX COPJ&COBAHHHX MJAHOB M CXOOHMOCTH peme -
HUA MPONERYP ¢ pasHNMA MHTEpBaieMu misHnposasus [2] .

Peayavraru Mccaenosanua xoaaflcTBEHHOIO MeXaHMWaMa aK-
TADHOR MPOM3BOJCTBEHHOR CHCTEMH MMMTALIMOHHEM MOAENHDOBa~
HHEM MCTIONBb30BAHM LA paspaloTKM W BHENPeHMA ABTOMATHBN-
poBaHHOR cHCTeMbl ONEpaTHBHOIG COTJIACOBEHHOIO NAANAPORAHUA
W YTpaBAEHWA CBMHIOBHM 38BOHOM,

Inreparypa

I. Bypxos B.H., Howgparsep B.B, Mexammamny dyHkumonvpoBaHus
opraHMaauMoHHux cuctrem. - M,: Hayka, I9BI,

2, Ammmop A.A,, Apenmaror M.3,, Jmanapos B.A., lenrurGees X.K.
Merogs coraecopaHHOro TABHHPOBAHMA ABYXYPOBHEBOA mpowa-
BOgcTBEHHOR cucTem. - c6. "Bompoch coaganuna ACYTI w AJYI"
Amva~Are, 1983,




TPEXYPOBHEBAf MMHTAMAOUHAR CyiC'TEMA
CPEIHECPOYHOTO TAAHMPOBAHMA OTPACHH

K.A.Barperoeoksil, B.C.[poxonosa (coep)

llens nauxoff pasoTH OBADAHA O CO3INAHMGM HAa (830 HYM-
TAUKOHHOIO MOASNMPOBAHMA MHCTDYMEHTA, NO3BCAAKWLEr0 POWATH
GAGAYOMAG BAAAYKS BHPAGOTHA COrNACOBAHHHX HA DAa3JANYHHX
HOpA[XWIOCKUX YDOBHAX YNPABNGHUA CPOGAHECPOUHEX NNAHOB 0T=
pacii; AHANMA K COBBPHEHCTBOBAHNE XO3RHCTBOHHMNX MEXAHH3=
MDB, ABHOTBYOMHX B 0TDACHR.

Pado?a OpREHTADOBAHA HE TAKWEe OTPACHH, ANA XOTOPHX
BaxHLM MOMBHTOM ABIAETCA MIAHKPOBAHAE OCBOBHMA M BHNYCKA
HOBHX NpPOrpPECCHBHBX BWAOB TEXHHWKH B CHATUS PErpecCuUBHHX
BHNOD O NPOMBBOACTEA.

Mwaraukonnan cucreua (MC) Bxmpyaer nporpamuy nus 3sW
TPAXYPOBHEROM RMUTALMONHCHE MOAGAM W CPBACTBA JUIA OpraHu=-
BAIME KOHTAKTOB cucreMu W JIOP (auy, NPUHAMAOOAX DemeHHd ).

B wozenu pugennerca Tpu ypomus ynpasiexus. fepsuft us
HAX ABAASTCA JMPAKTHBHWM, BTODOR YPOBEHE NpeACTALIRET Op-
TalH ynpapnedus orpacasp, Tperuif — BCecoO3HMX NMPONNENBH~
HNX OOneiuHeHM#t (BU).

HoxoxHyny wBjopuaumm AN MOZEAW MOXHO pasfenlTs HA
TPR rpynnu. {lepsas w3 EAX XapaKTepd3ayer COCTOAHKE DFpAC-
A8 H ornensHwX BI0 K womenty Havana Mozenuposamds. Ko sro
POR Ipynne OTHOCHTCA CMCTEMS HOPM M HOPMATHBOB. TpeTHD
TPYNOy COCTABNHDT yNPABARDUME pemeuns, HOPUYLMpPYOMHE HA
KaxAoM U3 rpex ypoaue#t ynpamtesus coorsercrpemsc MNP I,
AP 0, AP W.

Ha ocuopasmm ynpaeasogedt wEGopMauwd, nocrynavued or
ANP I o Buaensemmx ofpaciu KanuTanbHEX Broxemunx (KB),
MaTEPHANBEEX 1 TPYAOBHX pecypeax, O 3ajaHMAX Mo Hopol



TEXHEKE® ¥ MO NpupccTaM HpoAykues Bcex Bmjios, HNP I onpe-
nenfeTr ynpaBaapuyo wegopsauwmo [I ypoBHs, B 4a4crHOCIN, COO-
co6 pacnpefsnciwa B ¥ 3ajaHAN MO NpHPOCTAM NPOAYKUME
uexay BlU. Ynpamuaowan WHQopMauus Ul ypuBAA ABAAGICA CN6=
uupuyeckoit Ana Kasporo BIO.

B MojenM paccuaTpuBaerOd TPM Buja KB: Ha OTpoMTENB~
CTBO; HA TOXHWYBCKO® NEPEBOOPYXOHME; HA PBKOHCTDYKOMD M
MofiepHM3anupn, KB nepssx ABYX BHAOB WMENT AIHTENbA0CTH
nepuoja OCBOBHMS (BBOJA B AeioTBMe) Conec roAa U pacinpa=
AGIANTOA B MOAGNM HEJOPMANUZOBAHHHM CNOCOOOM. HB ?perne-
ro BiAR (C I'OJMYHHM CPOKOM OCBOGRMA), TAKXE KAK MaYEpH-
albANe pecypcH W @doHj sapaCorHoll mma?H, pacnpepeangrca
uexzy B0 gopuanbHuME METORAMM, o0ecTeudBabuuMe Gomee 3d-
fexruBHO® pasBLTMe OTPACIM, NYyTeM OPraHM3allMM W?eDALMOH=-
HOro npouyecca, Ha KaxJioM ero ware Hapajpy C nepepacnpeze-
ABHUEM PSOYPCOB U K3 pemapfcA uOKAIbHNE ONTHMAIANWOHRME
sanaus pua 810,

B kauscrne yenesol pyuxumu B0 npuHAT MGKCOHMYM Bu-
nyckaeMoll NpoAyKnMA B SaJAAHHOM GCCOPTMMEHTE, Leakp BTOpo-
'O YPOBHA yNpdBiOHUA ABIAGTCA pPABHOS(PEKTUBHO6 paIBHTHEO
BUU. B padore noxasano, YTO KOMNOGHUMA psUCHMEd IOKaNBHEX
ontuumsaunonuux sagay mua B0 Raer onTMMAnEHOE peweHAE
Al OTPACAM P YKAS&IHOM CMHCHO,

B Mopens uweercA Guok, noapoanouull oSyWecTBIATH KOoH—
TAKTH MMa4TAUWOHHOM cucrTomu ¢ MNP B pexkme "sanpoc = or=
poer", [lpn arou UC BupaGarTuBAa6GT PEKOMOHUALAHW HA OCHOBY
HOpMANBHEX BATIOPATMOB.

B peaynprare padoru UC onpeiensioTcf 3HAYGHMA BaxHeid-
WX TeXdMKO—-3K0HOMAYSCKAX NoKa3aTenel AAA kKaxaoro BOO u
OTpacii B LETOM HA NATANGTHMI NepPUOA.

OOnaces MCMONB30BAHUA MOAGNM ONDEAGNALTICA 3aAAYAMM,
pouaoMuMil B coctaBe ACY arpuénl. M Tpynno# sazauy, CBAsSaAH-
HHX C MPOLBIBHHEM HENPAMOr0 3X0HOMUYECKOI'D 3KCBDMMBHTA
B UBNAX MCCHGAOHAHAR NPOANOMEHM MO COBEPHEBHCTBOBUHKD XO0-
SAACTHUHHONO MoxaHW3ua, Peanusauusa UC NposoiWTCA HA MdTe—
puanax CTAHKOCTPOMTEJEHON M MHCT DYMEHTHNLHOH OTpacnu,
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HORBdil OJXON K NMPMHATM0 PrUEWARl OO
COBEPUEHCTBOBAHAD XOSANCTEEHHOTO MEXAHWZMA

B.H.Eypzos, A.B.lenxss, A.M.9epramms (CCCP)

Sanaye, BOSHERADNEE Npd PaspadoTke pexoMenpauEll no
COBOPEEHCTBOBAEAD X05AACTBEHHOI'O MEXAHM3MA TPeCyDT HOO-
Xona E mx pemeEEm. OcHOBOR 2TOr0o NONXONA ABIAGTCA (HODMH-
POB&HNSG HAYTHO-3KCHBDTHHX KOLIERTEBOB, TECHO BaamMomnef-
OTEYINEX ¢ COOTBETCTLYNUEMHE NONpasieNeHdsdd Iu COBODmeH-
CTBOBAHAD YODABRNGHMA E NOBMMEMED 3QPeKTHBHOCTE NpOH3BOI-
OTBA HA OpEJMDHEATAAX, B OOBLA[MHEHHAX, OTpaciql, 4 TAKES
C PyXoBONM¥MM DACOTHERAMH DASAMYHHX ypoBHell HapojHOro
X03alicTBa ¢ MAALD PA3IpACOTKE H HAYYHOIO OCOCHOBAHAH DERO-
MOHNAIMR [0 COBSPUEHCTAOBAHID yHpanmeH#d. Hayuuoe odGocHO-
BaHKe pexoMeHmamdll ¥ MeponpuaTHEi NC COBUPESHCTHOBAEHRD
X03alCTBOHHOIO MeXAHEIMA ONApAOTCA HA AJHK ONKCAHMAA Op-
TAHESAYHOHHOrO MOXAHRSMA RAR SHNEHOTO OGLEETA E XOpOmO
PASBITYD TOODAD YJUPARNOHAR COLMANLHO-IROHOMAJOCKEME CMr-
reuanu. [popepra peayatTaros TECDUM B OTPACOTE DPOXOMOH-
Zapidl 10 COBOpMEeHCTBOBAHAD JUPABIGHEAA OCYMOCTEAASTCA HOy-
TOM IPOBeJIeHHA NEeJOEJX Erp H EMHTGLEOHHHX SKCIEDEMOHTOB.
Ipopep=a mpopojuTcsA CHAYANA HA CAMOM OOUeM, KAY6CTBEHHOM
YPOBHO C NOCAOMYNMAA yTOYEOHAEM DOIYALTATOB. JMA 3TOrO
PaspadaTuBasICA KOMIUISKC MMETANMOHEHX MOZeed H AeNOBHX
TP oxpardBammell OCHOBEHe acUexTH RccaejopaHmll mpolienti.
3 pmoxuane npeaNArawTCA AB& CHOCOUA DOCTPOOHEA TAKHEX KOM-
nnexcon. lepeuid cuoced - aTO NOCTPOGRME HA OCHOBO IDMH-
IEna "MaTpemka", Korja H3 OCHOB® 0o/ee NpoCToll MOAedH,

C DOCTONOHHHM YCJAOEHOHMEM 86 JDArMeHTOB CTDOHTCA OoNee
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caoxuaR MoReas. HocTpoeure RoMimexca NyTeM OCHOIEHOHAA
npocTHX Mogexell HA OOHOBO DDAEIMNA ROHCTDPYKTODA COOTBOT-
CT 'eT BTOPOMY CHOQOCy., Sfech NeJNORHe MIDH pPacCMATDEBANT-—
Cf KAK CHANAANBHONO BANA BECHEDEMOHT N CUSJOBATOJEHO, JNA
OOMYR6HEA KAYOCTBOHEHK pPeSyASTATOD HOOCXO[IMO CIIAHKPO-
BatTh OpoBejelNe PKCHEDAMOHTA H OTPadoTATh METOAMKY o0pa—
COTKE NOJYYOHHHY B BRCHEDMMEETO HAHRHK .

Taxms oCpasod, NpoNeCC NPHEATEA DONSHME O COBOPWOH-
CTBOBAHND XoSAROTBOHEOr0 MOXAHNEMA BEJINSRET GHANMS IDPOC=
Jdeuii NpoPECONOHANRAHMA 3KCHEDTAMM BHCOROI0 YDOBH:A, OMHO&=
HEO® HA JOPMANNSOBAHHOM A3HKS, HCCAGJOBAHES MOTOLAMA TE0-
PEE, NMPOBEPKA DESyABTATOB HYyTeM OPOBONGHMA NENOBHX EI'D H
JMHTANNOHHHX SKCNepM4eHTOB. B JORAANE ONMCHBAGTCH OMMT
TNpUMEESHNA NPEJIATAEMON0 NONXONA C NPEMEHOHHeM TEODHE AK-
THEHHX CHCTOM M KOMINOKCA JENOBHWX HID Opa paspadoTke po-
KoMeHJANEE M BHOKPOHMH HA NPONUDHATHAX NDEELEUA COIEACO-
BAHHOI'0 MIAHUPOBAHMA, MOTONOB pacHOpeNANeREA NedhaiATHIY
pPECYPCOB HA OCHOB® NPAHIENA OCPATHMX UPHOPETOTOB, & TAK-
X8 Upd paspadoTKe M BHOJPOHMM CECTeM ROMIAeRCHON onedEw
KeATAIBROCTH HA OTPACHGBOM YPOBHE, yPOEHE NPOMSBONCTBOH-
HOTO O0ReNMHOEMA, OPraHMSAIM NPANIpPLATEA & OpUram.



HOMIIAFKC AMWTAUMOHHEX MOAENEA [UIAHWPOBAHMA
W YIPABIEHWA OTPACILD

0.B.l'onosanos, A,C.Cemenop (CCCP)

B poxnage MamomeHa KOHUENUEA MNOCTPOSHMA EOMIISECA
BSAEMOCHASAHHWX MOjASJEH NIAHWPOBAHMA N YNPABAGHNA OTD&-
CHbD, HOCTPOGHHOIO HA NDUHIMOAX MMMTAIMOHHOI'O MOZBANDO-
BAHEA .

Ina MONSANPOBAHHA NPOLECCOD PASBMYMA TAKOIO CHORHAOIO
BHOHOMAUECKOr0 O0BANTA, MAK OTPACED P PONOBHOR OpraiWsa=-
UMN [0 TEXHMKO-PKOHOMMWUEGCKMM MocaenosaHmau MwinpuGope -
BHHGH OACY paspaGoraH KoMiuieRs Mofiedef, NpASBAHNER ocyue=
OTRAATL CKPOSHY® NpoueNypy NPOrHO3MPOBAHMA, NePCNEKTHBHO-
0 ¥ TORYNero NMIAHHDOBAHUA, & TAKNE WMHTALMM NPOUSCOOB
poannsalyn naados. Bee Mojenw opMeHTMpDOBAHM HA pagdory ¢
HHMH XOHEYHOI'0 MOALAOBATEAA - NIAHOBOIO PAGOTHMKA COOT-:
BETCTBYOMErO YPOBHA, O'PBETCTREHHONO 3A NEHHATME DemeHui,
M GyHKUMOHMpYD® B pewume auanora c IBM,

B xavectse mofenu HOATOCPOUHOTO MPOrHO3a paspadoraHa
JMAR0OTOBAA WMMTALMOHHAA MOJeAL, WOTOPAA NPH3BAHA Onmpajge-
AT AMHAMMNY OCHOBHNX noxasarenell passuTas OTpaciu Ha
nepenextisy (o 20-ru JeT) NpU PAIRHUHEX NPENNONOREHRAX
O NOPefeHWN YNPABAADNUX NapaMerpoB. B xauecTse NOCAGAMHX
B MOJACHM DACCMATDMBADTCA OOLeMN KAMWTANLHHX BiHOXeHMA,
OOBeMy sarpat Ha HAOKP, a rakxe pasauuHme HODMATHEN BAN-
TeAbHOrD peflcTBuA, TAKHe Kak, HOPMATHEW DACHPOASNEHMA
NPUOWAM, AMODTHIALMM, BHOWTHA OCHOBHEX JOMAOB, YAGABHMX
MAT@DHANBHUX 3aTpaT w 7.4, Mojens nossoiAeT B pexuMe aua-
JOra NOAYUMTH HEKOTOPO® MHOXECTRO MPOTFHOSHUX BAPHAHTOD
PA3BWTHA OTpacaH, KoTopwe Mcrnoabaywrea [LiaHono-sxoHOMM-~
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uweckw ynpasiewneM MuxucTepcTsa Ha cTAmMM MPOPAGOTRH Mia-
HA.

Crenyoanil sTan MOAeAMPOBAHRA NPOUECCA DPA3BATHA OTpac-
AW 0CHMECTBAAST RNANOrOBAR MOAENb ROATOCPOUHOrO MARHWDORS-
REA, 444 x0TOpoll pesyALTHpyDNNE NAPAMEYTPH, NOAYYOHHH® HS
MOMONN BEpXHMEro ypoBHA, CAYEAT B RAUOCTBE orpaxwuesxnit, Mo-
Peib mpNsBaHa OCYWMEeCTBARTH MAAH-TIPOrHOS HA mepwon B-10 e
B paspese ocHopvolt Homexmnarypu locnmaxa COCP-m ¢ yuerTom
We} pxusckoll crpyxTypw ynpasaenma Mmmcrepcrsa. OcHopusmn
YIPABIADGANH NApaMeTPaMM MOJeJM ABIANTCA: BOCHDORSEOACTBEH-
HaA CTPYETypa mansiomexnil, ofmmA ofpeM KOTODHX NOAy4eH B
MOJBAN BEDXHOr0o YPOBHA, 8 TAKA® KOAA KANBIOREHWR Memny pas-
nnuneMa B0 Mwanctepcrsa. Haxomuense nmocnemHero yrnpaspisong-
IO NapaMeTps MOX@T DACCMATDHBATHCH KAK WIDOBAS 38JAUA C MA-
CROJUBKHMA YUBCTHRRAMN.

C yueToM peSyAbTATOB PACUETOB MO MOHENAM BEDXHHX YpPOB-
Heil, OCymecTBAAETCA pacueT NMATHRETHHX M TeRymMx (ronosmx)
nxaHoE B yeTarbHofl HoMeHmnarype. B cpepHecpouHoM NABHKpPOB&-
HHY MMHTAIMOHHHE MOJEJN HCMOAbSYDTCA COBMECTHO C ONTHMHAA-
THOHHEMN, KOTOpYE MOIBOAADT MOAYUHTH HAGOD TEXHMRO-3KOHOMH-
YBCRNX Noxasarensll pasBNTHA OTPACAR B DPaspess MpemfipHATRAR W
nogoTpacueii.

Hopum HanpasxeHwes B O6meM LMKNE ABTOMATHINPOBAHHOIO
MAAHWPOBAHNA ABAAGTCA HANDABAGHRS, CBASAHHOS ¢ MOCTPOSHMEM
uofienell peanmsamm nuaxos. Cozepmanwe W PeSyALTATH WMNTALN-
OHHUX BRCNEPWMENTOR ¢ TARON MOfENbD RONTHY GuTh HAUSNSMM HA
70, YTO0H SRCNGPHMEHTATOD MOT HE TOABXO YCPAHARAMEBATH Jak?
BMIIONHOHNA WAN HeBMNOAHeHWA naaHa (Rax eTo gexseres calluac
B TOKYWOM AHANK3E), HO M YCNGNHO ANANMSHPOBATL NPHUNAN OT-
EXOHOHMA OT MAAHA, BUABAATH BCE CymecTseHHwe janTopy, ®OTO-
PuS NOTOHIMANLHO MOrYT NPHBECTH K HEBHNOAHOHMD IUIAHA, HMK-
THPOBATD HA MONGJN DOJMOEHNE NYTR YCTDAHOHWA BANAHWA BTHK
UBpEYEH. SEech BOSHARAGT MpofieMa MOASANPOBAHWA TMDRHIFNOD
NPREMATAA ONGPATHEHEX pemeHHil C MOMOWBL CHCTEMH HOMEHADUMKCH
npropuTeToB B (yHRIMR npeamouTeMms, urofy B Kaxofl-ro meps
NpuGARSATLECA K MORSAXDPOBSAND NpPOUSccoB (YHRUIMOHHDOBRHHA an-
DApATA yNPABAGHNS W 0 PONN B BHNOJNHEHNR IUiaN&.

Hamraumonny#l NMOXXOA NMEOROTROPHO HCAOABBYSTCH W TIDH MO-
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‘IASAMPOBAHWH APYr#X CTOPOH NOATOABHOLEN OTPACAM, B YACTHOC~
M, unaHcopoll, KAIMTAIBHOIO CTPOMTSAbLCTBA, YNpABAGCHMS Ha~-
YUHO-TEXHHUSCKHM NPOrpeccon,

YcnemHoe PasBHTHE MOTOMOB MMMTALNOHHOrO MOMASANDOBAHMA
po BHMITH OACY B onpeperneHHOR cTeneHH CPAJAHO ¢ HaaNukeM s@-
@dOXTHBHOrO ¥ YHHBODCAADHOrO NPOrpPAMMHOTO CPeACTBA GAH poa-
IMSAUNH WHTODAKTHBHOIO PONHMA B SANAYAX MNAHWDOBAMHA M Opo-
rHosupopanns. Taxwms cpepcrsom amaserca [ “MPOMLIAH®, pas-
pasoraruit » Copercxo-Boarapexux HAIIH "Hevepnporpasma®.,
COBUNANMCTEN KOTOPOTO ABTOPH BNDAXADT NPHUSHATEALNOOTH 54 ©0=
Asllo?BMe BO BHSJpSHNE MANGTA B ORCILIYATAID.




GLOBAL MODELLING OF COMPLEX OPERATION SYSTEMS
WITH NETWORK STRUCTURE )

2. Bubnicki (Poland)

The paper is concerned with the opiimsl modelling
end similation of the complex operation asystem with the
network struoture. The definitione of the locally opitimal
models of seperate operations end the globally optim-
2l model of the system as a whole ere introduced. The pro-
blems of the determinstion of the globally optimal models
ere steted end discussed. The results of the problem sol-
ving for several typicel cases of the system structure ere
presenied. Then the method ¢f the system identificetion
end the computer simulstion modelling is described. Tha

. apeciel ettention is peid %o the structure of the comput-
or simulation aystem snd the organization of the data bes
The resulte of some numeriocal examples of the simuletion
ere given,

Finelly, some aspects of the practical applications
for production systems are ocongidered., They sre concerned
mainly with the slloocetion end scheduling problems. .

1
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VMY TAUMOHHOE MOJNEMHPOBAHME W ITPOBAEMH
COBEPUFHCTDOBAHUA YOSSACTBEHHOIO MEXAHW3MA

A.® .Koronenxo (CCCP)

floesmerive (HPEKTHBHOCTH NMPOHIBOACTBE B MEPBYD Ouepenp
OCHOBAHO HA COBBDIEHCTBORAHWN XO3AHCTBEHHOI'G NEXAHH3MA.
[ipoGnema COPEDMAHCTBOBAHWHA XO3AACTBEHHOrO MEXAHM3MA — KOM-
nnaexcHas npotxewa. BCc  OCHOBHHE BJAGMEHTH XO3ARCTBEHHOI'O
MexaHuaMa (TJSHMpOBAHWE, OPPAHM3RIMOHHAR CTDYRTYpa ynpas-
JeHWA, SHOHOMWUECKOE M MATEpHaNbHO® CTHMYJIMDOBAMME B Ap.)
JBOMEHN OHTH pAaspaloTaHH B TeCHOA BAAMMOCBASH JApyr ¢ APYroM.

Xopomo oTnaxeHHWA X03AACTBEHHHY MEXAHWSM NPU3BAH COI'-
JNACOBHBATL (SHOHOMMUGCKHE) WHTEPECH BCeX YUACTHUROE NpOM3-
Bofierea. [IpHHUMMEANEHAS BO3MONHOCTh COPJACOBARMS JHUMNHX,
KOJNNIERTUBHEX W OOWEHADOIHEX WHIEpecOB OCHOBAHA HA o6mecT-
BEHHONl COGCTDEHHOCTH HA CP2JICTBA NMPOM3HOACTEA,

Komnnercrocrs npobiemn u NMPUBOHT K HECEXOMMOCTH WC-
NOJB30BaHKA SROHOMHRO-MATEMATHUECKUX HOA{UIER. & yYeT WHTe-
PECOB - K NCNONL3IOBAMHIN TEOPETHKO-HI'DOBHX MofensR W Mero-
zes [1, 2, 3].

MocTpoentan B BuuncanTe bHOM nentpe AH CCCP cucrema
Mogese?l ann eHamKoa W CHHTE3a XO3ANCTBEHHOrO MSXAHWAMA
HMeeT wepapxuueckyw cTpyrTyuy. Ha arperupomannoft mogean
MPOBOIMTCA raueCTBEHMuA AHAJMI BNEMEHTOB MEXAHMOMA, BHAB-
JAGTCA CTPYKRTYpa 3aBHCHMOCTER PA3iHUHHX €ro MapaMerpoB,lipe-
REMN KIMEHEHWS WHCJOBHX JHAYSHHA DTHX MADAMETDOB.

Yrowrenme uncnosux 3HAUGHWH MAPAMETDOB MEXAHWIMA YTI-
PABNEHMA MPOBOIATCA HA TORPOGHOW MONERK B DORUME MMUTALIK.
llo raxoht cxeme G NpOBeNeH aHANW3 BHOHOMMUECKOTO MeXAH3NS
YUPABIeHHA A DAKCHHOrO arpapHoro obsefymenss [4] , a rax
XE MeXAHM3MOB CTUMYJMDORAHUA pasbRTUA oTpaciell B pafoMe.
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WMMTALMOHHOE MOLETHPOBAHME CJIOKHHX TA3OXOJHHX CHMCTEM
I'.M.Toxratiaen ,B.IK. Myxepos ,B.B.llerpe6usk,I' . B. Hypxacumon
(CCCP)

l'asoxomme cucremy (I'C),wmepmue mupoxoe pacnpocTpaHe-
HHO B TIDOMHMIIEHHOCTH, OTHOCATCA K KABCCY TOMOAOTHYECKH CAO-
mHHX Hec amioHaphux ofwvertos.lloaToMy,nmpH MccaemosanmuW
NPOSKTHDOBAHWA CHCTEM YTDABACHHE TAKXMH COLOKTAMM neneco-
0GPAIHO MCMONbIOBEHAG METONA MAIMHHOrO MOLeTKDOBAHMA,B 0OC-
HOBY EOTODPCTO NOJCOKEHO MareuaTHueckce omucanne ['C,cmHrean-
posankce /1/c npusnevexWem OOmMX 3AKOHOB HEYCTAHOBMBEErOCH
IEMNEHNA TB30BOr'0 MOTOXA W NPEACTABAEHHO8 CHCTEMOl HemH-
Hednux mrbhepeHuManbHEX ypasHeHwil (HepaspHBHOCTM , IBMRSHNS,
COCTORHNA , COXPAHEHHA DHEPTWH) ‘B UACTHHX NPOWIBOIHNX

= 5t 5172 I3

YV . 2PV .. 252 o=
.-%f tax ~0, 3¢t ox fF?G)-_-,.ﬁ :
g{ha.gggsm+c =0, Cu P 215 =Cctaloa (R-T2), (1)

2 — - RNl “ - e T
Fl: ﬂ';‘% ! C'-':d,baf'r"-n), .P’J"T'-é-’
W CeTeBNXx ypaBReHWil

A PEOV(£0)=A, Pl V(L 6)+P, BaP=0, (1)
- e
A1 POV (D) T(4,0)= A, CRE OVEE 6176 6)=R T, + €,
YBAIMBANDMX rpakuuNue yexoewa snemexros [C.B cucrewe (I),
(2)€,Le,p,p.,V,F, T, ,E -cooTBeTCTBEHHO, TEMAOSMROCTb , NOT -
HOCTS, CXOPOCTH , NaBREHHE , TEMIEPATYPA W BHEPIHA TMA30BOrO MO-
TOKA W xopryca;d,Bb -marpuim wHUMHASHIMA U HE3ABHCHMMX ROH-
TYPoB; Ty-Temneparypa pnemwero x [C nortorxa ® .
Henocpencrrennoe ucnonvaosanme (1),(2)npw mmuramionHow
Monemupcsanmy I'C caraaHo CO IHAUMTEABHHNMH TPYRHOCTAMM W3-
38 BHCOKMX TpefoRaHKi ,MpeBARIAEMEX K BHNUWCIAWTENBHEM pe-
CypeaM no namartv u SwcrposeficTevm SBM.B ceaau ¢ aTUM mMpen-
MOXEH METOR MOCTPORHMA YIIPOWEHHOW JEKOMIIOIKPOBAHHOR MOMSNH
ON¥panuiica Ha duaonueckme OCOSEHHOCTH COBEKTA WMMTALNK .
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llepBoHavanbHo , BBEIEHHEM M&JIOT0 MapaMeTpa fls-P- J c nowmow

NeTofla pasfeleHds /2/ BHNONHAETCA BPEMEHHARA nemunoam

MOnenu (Ir)c BHI2IeHHeM NOACHCTEM MEeNeHHHX
e;;f sl ko (T-TL)- da ha(Tu=-Toe)

cpVRL 4L (T-Ta) = V %{ , Tw=-28

M GLCTPHX ABWEEeHUI .

3aTeM,c yueToM pasHomacuTabHol pacnpeneneHHOCTH KOOp-
JUHAT COCTOAHMA NO X ,0CymecrsieéHa NPOCTPAHCTBEHHAA JeKOM=
II0BHITHA MoAcHeTeMH OuCTpux mpumenult B pecynbrare nomyusHs
YPaBHEHHA BHTaNbNMAHX

cm- %{ +cva.. -V x“‘"’ T-Te)=0, Tu=const (h}

— ————

ALCPEOV(E ) T(1,0) - A CPIL V(LY T(1,8) =BT *dik (TT.)

W ycp_ggeurmx nox raaun.nuanh_ug_gunx nporeccos
W)= D0y - DL ML+ S (T00) - TR, (s)
lhpll 0)V(1,0) <A PLLEWV(LY + B, BaP=0

3anaua WMWTAUMGHHOTO MONEJIMDOBEHWA DACCMATDMBAGTCA KA
sanaua uaeHTHpukanu cocroanun ['C,pemetine KOTOpOW ¢ yue-
TOM BHMONHEHHOW NEKOMMOIWIMAK CBOAMTCA K IBYX3TANHOW mMpo-
usnype.Ha nepsou srane pewenuem (4)u(5)ukcnenHo ouexusa-
wreA_liapameTpu noTokopacnpefenequa V(t,X) u rennosoro pe-
wama 1 ( t,x).Ha sropom - w3 (3) HaxopmRTCA BEAUUMHE -V(:),T[t)
YCTAHOBUBUETOCA ABUREHWA W pemeuua_ﬂ(t.:).

B saknoueHne npusefern pesynbTaTH aHanWsa yonosuil exo
IMMOCTH WTEPAIHOHHOM NpONeAypH W WCCNEA0BAHA TOUHOCTH Afl-
PCKCHMAITMK Npoueccop rasomwHamuky ¢ nomombe (3),(4),(5).

llpennoxentull nogxon MCNONLAUBAH MPH MMUTAIMOHHOM MOME
NMPOBAHUKM rasoxogHoll ceTH MeAHOro 3aBoja.

(%)
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A METHOD OF SIMULATION MODELLING OF REAL~-TIME
CONTRQL SYSTEMS

K. Gootyla, 8, Szejko (Poland)

The design process of a complex reasl-time ecmputer
system is a difficult task which results cennot be easily
predicted. This is due to both the complexity of the ays-
tem snd difficulty in precisely speocifying the working
conditions (workload), Importent performence indices iike
reaponsiveness or reliabllity factors can hardly be re-
asonably estimated from eany analytical model or intuitive
considerations. In many situations, simulation modelling
appeara to be the only applicseble and helpful tool tc bei-
tear understanding some design problems.

Building a simulation model of & computer aystem in
#n ad-hoc manner can, however, turn out to be as complex
a8 building the system itself. Hence, & method should be
applied which allows for necessery level of detail, step—
wise refinement of the model end neglecting unimportent
Tacts "about "the system modelled. The paper presents such
@ method besed on the notion of the "structure level™ of
the model, The level is defined by its base, that is the
86t of instructions applicable within the level and by
its contents, that is the ordered set of algoritams to be
executed on this level. The model as & whole is defined
by the structure of the system, consisting of structure
levels, the set of processors and asynchronous (that ia
defined outside the syastem) events.

The method described is being implemented to model
& aystem which is designed to control sm electronic tele-
graphic exchange based on SM-4 minicomputers. The system,
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named BOTT, which is under the initial phease of develop=
ment, has to mest hard resl-time and relisdility require-
menta. In the peper it is shown how to support the desig
snd implementation of such s system using the method ond
tool described. The problem of the interpretetion of ei-
muilation resulte (especislly the initisl and teil effect
in ® model of am exchenge is also considered.



0¥ HANDLING AND MODSLLING UNCERTAINTY FOR OOMPLEX
SYSTEM AHALYSIS

¥W. Pedrycr (Poland)

The paper deals with one of the central topics that ia
of grest interest while we investigate complex aystems.
Wowadays there exrist seversl ways of modelling and handl-
ing unncertainty in complex systems, that in genersl asplit
into two streams;

-"probabntltto approaches,

- set-theoretic approaches.

The Tirst streem plays with well-known ooncepts of
probability theory in modelling of the system. Usually
for discrete time aystem its model is constructed with the
aid of joint apod comditional probabilities defined in ap-
propriate speces of input and state. A process of uncerta-
inty propagation in this model is described with help of
formulas of probability theory.

Adventages of this approach are concisely discussed,
and some dissdvantsges are also put into consideration.

It is remarkeble thet some of them led %o development of
such concepts as subjective probability or lower and up—
por probabilities or to theory of evid.noce.

The second abovementioned stresm is concerned with
embrassing uncertsinty in set-theoretic manner. How the
inputs end states of the model are viewed 'as sets and
relationships existing between them are treated as rele-
fions. This, in turn allows us to put down tnis mode) for-
®mally in terms of set-theoretic-relation equations. It 1s
worthwhile to mention that state and inputs are considered
in met-theoretic apirit mggregating single velues coming
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from experiment but biased by unknown disturbences. In
this epproach the underlying sets are represented es cri
or fusey ones.

An external end intermal sources of uncertainty tha
ere recognized in such a system desoription ere also put
into extensive discussion.
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COMPUTER SIMULATIONS AND COGNITIVE DEVELOPMENT
K. Breuer (FPRG)

The use of computer—based simuleations for the tresin-
ing of specialiste, like eiroraft pilots, today is & well
known and undoubtly velid practice. It aims at the perfec-
tion of ekills in realistic, complex, but riekless envi-
ronments. To give s eimilar legitimeiion for the use of
business gemes in management training seams to be hardly
adeguste. Applying computer-besed simuletions as medium
for tesching and lesrning in regular schools definitely
should not aim at mere treining of skills. Itms potentisls
reach fer beyond to the stimulstion of the cognitive de~
velgpment of studentis in general.

Based on & cognitive spproach to learning-tesching
theory (see TENNYSON & BREUER 1984) s resesrch program on
the use of microcomputer-based simuletions in vocational
schools is conducted since mpring of 1983. The simulationa
are used to set up complex problem-solving situations for
students. Basic chsrscteristics of the problems are:

= currecular relevancy within ecomomic educetion,
mesningfullness from the students point of view,
= dynamic development of the simulsted eavironments,
complexity in number snd in interreletions of ele—
mente within the simulations, end this resulte in

= intranaparency of the problems to the students.

The tesks of the students are to elabarate concepiu-
alisations of the sinmlated environmente, to define the
endt of their problem-solving processes, and to work out
the.r decisions to resch these ends. They receive feedback

on their work via the resulting stotuses of the variables
io the environment. 25
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In focus is less the final results from the problem-
solving processes but the self-directed information-ret-
rievel &nd information-processing activities (see BREUER
1981). This way, by the use of computer-based simulatio
aducetion cen chenge from the traditional content-orient-
ed to the new process-oriented perapective., Bxpected ef~
facte are the development of cognitive strategies end of
learning strategies by the students. X

The contribution cen demonstrate the simulation p
grams, which have been worked out, explain the concepis
of teaching under evaluation, end report firast empirical
ragulta from the research activitier on the stimulation
of cognitive development.



[PVMEHEHUE METONO0B MMATALMOHHOI'0 MOIETMPOBAHMA [IPW

ITPOEKTV.POBAHMH W YIOPABAIEHWH ALA AETOMATH3WPOBAHHWX

TEXHONOIWYECKMAX KOMILTERCOB METAIUIYPTYRECKOTO
IMPOA3BOJICTBA

C.A.Bracor, 0.0,AvmEryn, A.l.Benon, H.T'.Boxouex,
H.B.Mznaepa (CCCP)

CoBpsMEeHHWE TEHIOHIME COSEAHMS APTOMATESHPOBAHHHX
rexnosornsecrax xovmaexcos (ATK) ¢ rackmw xapskTepom Opo-
HSBOJOTBA ¥ HHTOIPFPOBEHHHM JNPABNGHAOM TOXHOJOI'MY6CKAME
¥ OpPraHEsalEOHMHEME POLIECCaMM TPeOyDT DemBTh 38HAYY CO=
TAACOBAAHOTO B COBMSOTHOrG NPOSKTELOBSHER TEXHONOIRH,
000pyEOBaHEA W YIPSBAAKUMX CDONCACTEM,

ATE meTajIyprEvYecROro NPOHSBOACTRA OOBIMHADT B Coele
HONPEDHBHHES M JINOKXDOTHHE OOLEKTH, NONBEDASHEME Bo3neficT-
BUD OJYYAAHHX BO3MyweEmi. HccreIoBaHme XSDaKTEPREOCTHER Ta-
EEX OO%SKTOR BHOOD ONTEMANEHHY DEXHMOR EX DACOTH, COCTaBa
H OTTYKTYDH TeXHOJNOIEYSCROTO OGODYIOBaHHA, CO3NSHAS 8MI0-
DNTMOB JUIDEENGHMA MOKST OMTH OCYUSCTRISHO C HCNOALIOBAHN-
€M EMRTAITROHROI'0 MOMGJMDOR&HUA,

PaspaGoTennue p nocnemmue TomE METOMH H YENORERO-
MOUMEERE Tponenypu MoxexmponewEs [1,2| nossomwms mpows-
BECTE DACYET ONTHMAALHEX NApaMeTPCs RER AR UPOGRTHPYEMHX,
Tak ¥ qug pefliersynaax ATK MeTasryprageckoro NpOEIBONCTHA,
TPOBEOTH ONEHKY ShexTUBHOOTH pATIMNSHEX BOPAAHTOB TOXHO-
JOPEYEORNX CXaM, 0OCTana OGOPYAOBAHEA B YUPABAFKMDIX NOMOC~
eTeM nnm orux ATK [1,2] .

C McnombaobaNMeM MMETAIMOHHOTO MOREAMPOBAHES CHJM
TEKE® [IDOBENIGHN MCCKENOBAHNA NO ONTHMESALMA CTEAeNAG~
SRALHOTO MPOWSBONGTHA, NO COINAHED AACOPETMOB ONEDATHE-
HOT'O yNpesienms CTAASNISBMIBHEMA LPOUECOSME, O0CECIeYNBAL~
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UMY COBODUEHCTBOBAHME NOTPEOHTENBOKHX CBONCTE MOTEANONDO-
ayrapus [3] .

B noxnmaje omwceHs paspadovaHHHe NOLXOAE, HMETHIEOHHMHE
HMOJIOHM ¥ WANOPOKO-MAMMHEHNS NPOLSJYDH SMANN3A E CHATESS
KORKpoTHHX ATH, a TaKX® CTDYKTYpe M COCTEE KOMILAGNCE HpO—~
rpass EMETAIMOHHON MONGJNPOBAHMA, ABAADNEross OCHOBOR
MaTOMATRAYOCKOrC 006CHSYEHEH CHCTEM ABTOMATHSHDOBAHHOI'C
npoextwpoBaHEa ACYTH & ATK MeTamIypr¥4ecKoro mpPOESBOIOTBE.
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VMATAIMOHHHE MOJIRTM JEHERHOTO OEPAWEHHA B SKOHNWHKE
PHHOYHOI'O THIIA

A0 .Kpyvon, U.r'.Joomesor (CCCP)

Padote MPONGAEAST IYOUI MOCAeNOBeHME, mauarwx B [I],
rAe DPOEAONSH OMOTOMHNE MOJDXON K MONeNNPOBAHMD DAIBUBA-
myeiton sxouomaueckok omorewu, Momenu, nOGTpOGHHHO KR 00—
HOR® HTOT'C MONXONE, TMO3BOJANT ONHCATE OCHOBANO KAUSOTBOH-
HHE 000CEHHOOTH PASBHTHA PuHOuYHOMR BRoRoMmKH, Onmnsxo, 3
STHX MONGAAX KDPCUMTHHME MOXAHESMH, MpHCyUMe KeUWTAAHOTE-
YOCKOMY OOMECTBY, He ONMCHBanHoh. leabr naunolt padorw -
BHACHHTH HAOKOABKO BSXHO YYATHBETH BIMAHES STHX MOXAHM3I-
MOB DA HOGNENOBAHHH KAY60TBEHHHX 00008HHOOTON DasBATHA
SROHOMIRII

lpenioEeHs 3AMEMYTAS MOJNEAR DKOHOMHKHM, HOTOPER B HB-
HOM BHJ® ONMCHBAST MEXAHHSM NOITOOPOYHOrO KpeJHTOBAHMA
dEpM M NPOUSCO CO3NBHMs MIATHXHUX CPENOTE OBHKOM, B TAKES
JOPMEDOBSHME NpEJPUHLMATEAEOKO) M GARKOBOKOR MPHOHWIE,
Jr8 MONeNs mpenoramifer codoft cHoremy HenmHefawx mudpe-
PenmEans Y ‘ypapReult. HocnenosaHue OMCYEMH YHANOCH NpO-
BEOTH QIATONADA COYOTAHHD YMCHICHMHX ¥ SHATHTHYEORHX METO-
JIOB MconenopaHMa. WMETaugoHHMHE DRONGDUMEHTH BUABKINM
XADEXTEDHHS 4YACTHHE DOWOHMA, HAXORAOHY® AHALMTHYSOKOrO
BUNA STEX pemenmil MOIBOAKAC LBACHANPABACHHO WPOBOAMYTH
TMETBIMORHNS OKCOEDHMEHTH ,

¥ cucremu oxasanoch 488 XAPAKTOPHEX BOTHMX POWeRNs:
C0aNaHORPODaHHKH 3KCTOHOHLMANLHHH poor H HHQUATNOHHNA
PEEEM, DTOT DONMM BOSHHRAGT B YCUOBHAX Ne(MMTa TPYIOBHX
PeCypoos ¥ xapaxrepusyercs pocTOM (MHEHCOBHX MORa3aranefl
UPE orcyrcTRMe pocra HarypanbHuX. JOKA3BHO OYAECTBOBAHKE
PeREMUB 0GANAHCUPOBAHHOrO POCTS JBYX THNIOB, OTAMUSONMXCH
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sarpysroll mogmooreft smomoummu, lorsssma yoroRummocr: pe—
XEMOB POOTE R PaBHOBEORA, OnmoaHO AORMIITOTEYEONOS NOBENE—
HEe OKOHOMAYeORNME NMomasarescll e ERdATHOHHOM DemRMe .

HconenopaHa TERRO MOLGAL OBOTEMH CBHKHOTHOTO OGD&MO—
niA. [Ipe GerxnormoM odpameHEm gmpMH depyT KparTROCpPOuHHHA
Kpemm? y OBHRa NOJ 3&A0r HepacUTPONAHHOrO TOBApE HIE YO-—
BSPHHX NOKyMeHTOB. Iiaréxmme CpemoTRE B ITOM CJIy4ae
BHIJOKBDYCA OBHEOM. B MA3WBADTOS CAHKHOTAME., B. Momeas
o0HBpyReH H EOONONOBSH HOBHAl XAparTopHHi pemEM DPasBEYHA
SROHOMIKE - DORHM YOKOPSHHOIO pocra 0 WEfAmmMefl npe
N30HTKS TPYHOBHX -PeOypooB M Coasmofl crOpooTE odopora
OBHEHOY B DROHOMHKE. B 9TOM DEXEME BHTYOR MPOLYRTA pacTHr
9RONOHSHIMANLHO, MEEH JANHefiRO, 8 CTABKA 38pRGOTHOR MIBTH
ooredros noorosHHoft, Taxuw o0pasou, CHCTYeM8 (BHRHOTHOIO
ofpameHNs NOSROAAS? YOROPSHMO DASBEBATLCH BROHOMERE 33
ouliy OHEEGHNA RESHOHHOT'O YPOBHA TPYIAMMXON.

VrosauHNe MONSAM MUIHDMTOR 000TARHON 4SOTHN EMETAIMON
gofl omoTeMm, mOTOpas BUMuBET B oeds OSSH MSHMHX, ODOXOT-
Ba rpedsYecKOTO HpeNOTARNeHKa BioXnofl mrfopMemEM B MOHN-
TOP.

Nlony4ennue © NOMOMBN MMATAIEOHNOR CBOTEMH DPEDyIBTETH
NORA3HBENT HeOUXONEMOCTE YUKTHBETH (MHAHCOBHE MeXuHFSMH,
T.Ks HX OCOOLHNOOTE BIEADT HA Keveorponmufl xspaxrep
PeBBETHS SROHOMEKRE,

Invyeparyps

I. Nerpos A.A., loomenos M.I'. CEOTeMEnE AHBAMZ DRSBHEA-
meflos SROHOMERE: cMOTeMHMA DONXON N ONHOCEKTODHAS MOLENE
~#isB. AH CCCP. Texn. mmdepmey., I979, M3, .



WCTIORB30BAEME CPHICTB BA3 JAHIEX B MMMTAUMOHHO-
MI'POBHX WCCIEJIOBAHWAX YTIPABJNEHWA HAPOJHEM XO3AACTEOM

D.B.Teponumyc, M.P.Korasoseuui,
K.W.Maxemsexult, E.T . fAcun (CCCP)

B poxxane ofcyxjanrea npoSueun WHPOPMALUOHHOIO
ofecneucHiia MCCASAOBAHWI YNPABNSHUA HAPOAHWM XO3aNcTBOM
METO/LaMH MM TAIMOHHO-HI'POBOT'C mmpo:ahua ¢ MCRCJAbL30-
paHnen COM,

llaxpoe uccasfioBaHHe BKANYAST CEPHR HMHTALMOHHO-KI~-
POBHX IHCMNEDAMEGHTOB C MOAEGALKY HEPORHOrO XOashcTRa, coc-
ToAWER Ma mopeny peaibHOM cfeps, KOTOpas npeanonarzercs
HEMBMEHHON B pAMKAX JIBHHOrD KCCHEJOBAHMA,W MOJENH ynpap-
Jaamoied cfepu, Boolme roBOPA, M3SMEHANMBZCH OT SKCMEGPHMOH-
ta K oxcnepumenry. Taxofi nouxon [ I] clecneudpaeT cornoc-
TABMMOCTD noxasatTeneid gyHKUMOHWPOBEHYWA HAPOAHOrO X09AR=-
CTBA MPH PA3HLX CHMCTEMAX YNPADISHHUS.

Brogurcs noHsrre 06 MecxenoBaTenbckoil cucreme.O0oc-
HOBHBAGTCA HEOSXO MMOCTE CO3BHHA BPPeKTHBHOrO MHCTPYMeH-
TADHA WCCrepOEAHUR, uTO came (10 cefe ARAAGTCA BAXHON W
CAORHOW HayuHofl npoBaemof, UpHum 43 OCHOBHLX KOMNOKEHTOB
HHCTDYMSHTANDHOrO KOMILIEKCA ABAAYTCH CPEACTBA MHHOPMALY-
OHHOPO Ofecncuenvs, KOTOPLE AC/KHN NPEACCTABAATD PASBH~
THE BOAMOMHOCTH YrpapieiiMd QAHHHMM B NPHBLYHEX LA MCChAe-
JOBATENR TepuMHaX He BCEX OTANAX NPOBGLEHHA HCCAEN0BAHMA
(redepaumun momenn wapomroro xosadcTea, MOjETMpOBAHME M
PETHCTPALMA ynpaRjeHueckuX peuieHA, WMATAUMA OUEPELHOro
TAKTA dyHKIMONMPOBAIMA HEPOLHOTO XOSAMCTBA M PErHCTPALMSA
S0 nokasareiel, AHANM3 PRAYABTATOB OTAGIBHONO HCCAERO~
BEHUR W OKCTIEDHMEHTE WM COpHM MCCJeHOBAHMM)
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Onucueaercs peaausaums Ha EC 9BM cpepets mHpopmaim-—
OHHOI'O ofecnevueHWs AR OOCymnaeMoW OONECTH McchenoBaxkél
Ha ocHope CYH[ ofmero HasHmaueHwns. [lpy 9TOM He TOJBKO
NOAHOCTLO YAOBAETBOPAOTCA TEKymWe NOTPeGHOCTH, HO M ofe-
CNeuMBANTCA MMOKNME BOSMOXHOCTH IJIR DASEMTHA MCCienoRa-
TeabcKolt cucTemu. B pownajge nerexbHo ofcyxpemycs ocofeH=-
Hoe™u Menoab3sosaHua CYE[l u paspafoTaHHOro cnenpansloro
ee OKDYZeHMA, BOMNDOCH OPrAHMSAIMM, CO3TAHUA K NPUMEHEHH
fasy paHNEX. B 6as3e AaHHHMX NpPELyCMATDUEBESTCA pasjen,
crapnsomui coSolt HexoTopull "yHupepcym” mofiensi peambHHX
H ynpasamomMx cep, & TAKKEe WX KOMNOHEHTOB, KOTOpHH cay-
®UT AnA ynoBerTea rexepauuu umoperefl HaponHoro xosgfersa.
Bropoll ee pazjen cofepmuT CBEfeHMA O NMPOBOAMMLY HCCHEAO0-.
BANMEX, KX ofLeKTax, yWACTHMKAX, OCYWECTBAAET NOJNEPRKY _
NpoOPEReHHs UIPOBON CTANMM SKCMNEPUMOHTOB, coXpaHaseT pe-
3yaLTATH MCChAenopaHMl,

Mpepnomennan oprammsauna "uufopmaupontol caym6u”
ofecrnieunpaeT cymecTseHHoe nosmmenMe afdextiBHOCTH pabo-
TH MCCABMOBATENA, CHCTEMHOCTL HCCAENOBATANLCKOrO Mpolec—
ca, BO3MORHOCTb Oosee rayGOKOro OCMHCIMBAHHA ©r0 peayib-
TATOB.
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TROPETHYECKHE AGIEKTH THEORETICAL ASPROTH

SCENARIO ANALYSIS FOR STRATECLC DECISION MAKING
IN DYNAMICAL CHANNEL SYSTBMS

V. Ambrosisdou, M.@. Singh (Great Britein)'

In this paper we describe problems of strategic de-
cision making in complex dis*ribution channels. The ays-
tem under considerstion is & two stege verticel merketiung
structure comprising of two‘lanuracturern and two retai-
lers whose objective is to maximise their individuel pro-
fitu.

The simulation allows for dymamic interaction with-
in members at different levels of the marketing chsmnel.

The decision varisbles of the producars are the pri-
cing policies thet they apply over the time horizon of
the optimisetion. )

Appart from pricing rules the retailer model incor-
porates the phelf space and quantity bought by the manu-
facturers ss asdditional time vesrying decisioh variebles.

Stocks are sssumed to be kept st both the manufactu-
rer snd retailer levels contributing to the dynamical na-
ture of the snalyais.

Having obteined sn Open loop Nash Equilibrium Solu-
tion for the sbove Non Linesr, 4 Person, Discrete Time,
Deterministic, Non Cooperative Dynamic System, using the
Maximum Principle ard I'ynamic Programming Techniques, se-
veral merket situstions cen be exumined. A "quantitative"
measure of the preferences of the players among the dif-
ferent alternatives is given by the numerical solution of
the problem which depends on the initisl sssumption of

@ach players' moves end stocks. This gi' ® one of tne in-
Tinite number of solutione of the game,
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The cases considered are the following:

The retailers optimise for their profits while ma-
nufacturer l'mliahl are conatsnt or time varying price
trajectories.

The retailers and one manufscturer are optimised gi-
ven the second manufacturer's policy.

The whole eystem is optimised where every player is
trying to meximise their own profita end determine "their
optimal® strategies.

Aleo the situetion where coalitions exist between m
mbers of the Channel is enalysed. In this case sny player
cen optimise a lipear combination of the profita of other
players in the merket. The effect om the performence of im
dividuel and combined profite ie studied.

Different mcenarios eoxemine the effect of warying
certain murket parameters like shelf apace and price elas
ticities or constants releted to production or keeping
the stocks oosts, on individuel performence. The relative
effect on other players' performance is elso shown. The
elastioities which mshow the effect of prices or shelf
gpece allocation on market demand cen also be time varxying.
Thias analyses the situation where each player sdopts his
rules to the continually chsnging conditions of the mar-
ket, bt

Saveral useful conclusions cen be drawn with respect
to-the markgting sctivity in the above mentionedtype of
Systems which oan sutomate the negotiatiom process of ma-
nsgers.
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UTILIZATION OF THEORETICAL GAMES FRINCIPLE BY
CONTROLLING FORMAL INTELLIGENCE SYSTEMS

J. Uliény, 0. Morsveik, E. Molnsr (Czechoaloveskia)

We are describing the connection between means of
ertificisl intelligence and the theory of gemas for comnt-
rolling complicated eystems of organisstion im our artiolas.
In organization eystems we suppose existence of sctive
subsystens which are besed on principle of meximslization
of their intereests if the centre sllows it. The group of
the authors have proposed informetion-controlling complex
of complicated system which solves control-tasks in comp-
licated orgonissetion system from the positiom of the ce-
ntre. Informstion-controlling aystem (IC8) consiste of
following syetema:

= situation recognition system

~ sutomatic tesk solution system

— check control system

= esolution reelizing system

~ deate base aystem.

The informstlon-controlling complex plans the cont~
rol mechamiem (which mesns the structure end the sirs-
tegy of controlling) for orgsnisation system on the stege
of planning based on informations of subeystem sctiviti-
es and on influence of problem enviromment on the whole
8ystem which the centre has received.

The selection of the contrcl mechanism depends on
information, which ths centre has received but we suppose
that in compliceted systems gives rise to connection,
which cen be described by elements of the theory of non~
entagonistic gemes. In this case subaystems of organiza=
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tion system are active elementa which are supposed to be
able to maximalization their objective funotion.

The control mechaniam has planned solving aystem of
control-information complex bssed on elements of artifi-
cial intelligerce and but only realigation of the comtrol
mecl nism worka on conventional methods of stetic and dy-
namic optimalization. Further utilizationof artificisl in-
telligence elements been developed for recogaitiocn of ent-
ry eituations. The entry situation arrive in text (symbo-
lic) form which is subsaet of natursl language. Entry al-
phabetic information comes through myntex and eemsntie
analyze and by the help of inference mechanismes is put
into frames which serve aas entry for solving automatic
gslection system of control mechanism and for knowledge
representation of whole information-controlling complex
of conmplicated system.

The main subsystems of information-controlling comp—
lex Lave been simulated in programming language LISP 1.10
ou the computer Hi 4-20. Our results cen be provided at
e meeting. Utllizetion of these results in practice can
be developed in economic structures, in dispatcher cont-
rol of tramnsport. We have just worked on these tasks., In
preaent, prdgrmnm system of informeticn-comtrolling comp-
lex can be ugsed as simulation means of different situat-
don in complicated organization systems end ae the base-
ment for recvgnition end controlling of menagers by the
help of deductive dialogue system "question-answering!
Our work on informetion-controlling complex hes been ba-
sed on objective-orienteted access Ly searching complica-
ted systems it meens, by the help of some informetion
about ectivities of system we try to guess philoscphy of

its effects. This access can determine sctivitiea of asys~-
tem in future. Tc schieve this objective is able only by
the help of ccnnection between the theory of ncnantago-

nistic gemes and the mesns oi ertificisl intelligence. r
|
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UIPOBOE MONENMMPBAHKE ¥ [PORKTVPOBAHUE
COTACOBARHHX MEXAHKSMOB QYHKUMOHUPOBAHUSA
AKTUBHHX (UCTEM

'B,B. Kowrparsen (ccep)

B xomzane paccsarpasaeTcA paspadarupacuas B Umosaryre
apodue YUpPABIOHEA MOTOLONOFHA B UPOUSHYPH HIPOROIO MOLe~
HSPOBAHEA H NUPOSETHPORAMEA COFMACOBANMMX MOXAHUSMOB (yHK-
OHOMEPOBAHEA ARTUBHMX CHCTEM, T.9. CHOTEM, BRACIANMME ue-
AOBANDABAGHHO JYHKUMOKEPYIUMS BJSMBHTH O HOCOBIANAKMMME
upama | 1,2] . Omaiou 43 0G3EKTOD APAAONGHUS TOOPMA ABAA-
WTCA OPraHHSAUMM .

PaccMaTpuBanTCi DPONEAYPH GIPOBOTO MOJISAMPOBAHEA
AHalNSae B NPOeKTHPOBAHMA: 1° pexemo# cucrem; 2° crpyxry-
pi osoremi; 3° mexamuama JYRKUNOHMDOBAHMA cHCTOMM. lns
spousxyps 1° mesenaor cuexymume aTAmH: FOPMEDOBANNE CUEHE-
PEa youoBMM PYHKUMOHEDOBAHHA OHCTEMH; BEpPOANLHOS ONHCAHRE
HeJieHl, HX AHANMS M JeKOMIOSHUMA; QODMMDPOBAHES KOIHYECTROH-
HHX KDATepMeB NOOTUXOHWA nesel; TpaHchopMauis H NeKOMID3M-
0da Oedek B nporpamuu d muand. Jua npoueayp 2° Bumexmor:
$OPMHpOBaHKE CTPYKTYDH NOAYMHOHEA SAeMEHTOB; (OPMUPOBAHUS
CTDYKTYPH MATODHANLHEX NOTOKOB; QopuipoBauue MHDOPMAITAOH-
HOM crpyxrypu. Jaa orana S° mupesswr GopMspoBanMe mpoue-
AYP NPOTHOSMPOBAHMA, IJAHUPOBAHKA, YNOTA, OLOHKE QyHKIMO-
HEDOBEHEA U CTHMyJMDOBAHHMA AKTHBHHX SJOMEHTOB.

Cormacopaniuumis HASHDONT TAKKE MAXAHABMH (yILKU4OHEDO-
BAHUA, MU KOTOPHX BHOOP OCYWECTBAAGMEN AKTHBNIMGI SAGMEH-
TaME, moficTByDuMME B CILY MAKCAMASALAA OBOAX LOAGBHX Hyux-
LB, Oyper yROBIOTBOPATH SANAHIM TPOOOBAHLAM . PAOIPOOTPA-
HORHMMA Dpumopamu TpeGobamull SBLANTCA: TOTHO® COBUANOHES
POANKBOBEHNIX COCTOARA] C 3ANNAHADOBAMMHEMK, TCMIZHE POBASED
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B TOM MAK WHOM CMHONE PBAIKSOBAHMMY COCTOSHENR Ha) Banis-
HADOBAIHMME, OTCYTCTBEE HCRANGHHA PMAIE OpE (GMSHAN-
POBACHHOM NOBGMGHAM SJGMEHTOB H T.I. I] PaccuaTpaBapres
IBa B3aAMOJOHOXHMONMX NOMXONA.

I°. Oepsuit orpamwwiBasTeA HACTPORRON NPONSAYD OMOHXE
PyHRUMOMHDOBAHRA H CTHMYAHPOBAHEA ARTHBHHY SAGMEHTOR X
BRINUAOT NPODGJOHAS CASNYDNHEX BTANOB: BHOOD HAOODA HCXON-
i ueaelt, fopMupoBaEie CIPYETYPHHX CXeM NOCTPOSHEA HTOTC
Bux noxasaresefl PyHKIMOMAPOBAHKA NPEOJPASOBAHMEM HOXOIHHX
noxasaresefl MOCPEACTBOM HOCKOMBKEX BHX DPONSAYP: &rp
TupoBaHuA, HOpMEposamis, opamsema | 2 | ; Sopapopanus
Gyuxualt B npONERYD OTHMYARPOBAHUA [0 3IHAYEHAAM IORASATENE
QysxuMoHEpOBAHMA; HAOTPORKA mApaMeTPOB UPONGXYP OUBHIG
OUAHKM (QYHKIMOHHDOBAHHA B CTHMyJHPOBAIEA.

« Jnn curyawll, B KOTOpHX OJGCHeYHTH BHEOJ HE 38—
pail pexes (YHKIMOHHDOBAHKMR TOMLKO 3& CYeT HacTpolika
OpONSRYP OLSHKH (QYHKIJIOHHDOBAHHA H CTHMYAHDOBSHHA He yia-
eTCA, NPOBONMTCA NONOJERTEABHEA HACTPORKA H DNPONBIYP [IAE
popaEnA. C sToR ueann, B NpONENyPH NNAHEDOBAHMA NOCARIANT=
Cf JIONOMHATEALHHe OIPANMYSHEA, B CHAY KOTODHE B aRTHBHON
cEcTeMe (yIyT RASHAYATHECA TONLEO TAKHE IAAHH, ODE KOTODHE
B CHCTEME OYNyT POANHIOBHMBATHECA TONBKO COTMACOBAHHHO DOXH-
Md QyHRUHORHpORaEEA. B padore npmBon@Tcd 06Sop youoBmi,
OpE BHNONHEHMM ROTODHX BBONOHHE NONOIHETENLENY OIpAHMYSH
COIIACOBAHEA HO yMeHbmAET SGPERTHBHOCTH NPWMERAOMHX NpONE
Iyp DAAHHDOBAHMA ,DACCMATDIBRANTCA METOH HNPOGRTHDOBAHEA ME
XaHuEsMOR DyHKIMOMMPOBAHMA, YAOBISTBODAMMX TANKEM YCAOMM,
JADTCA MpEMOpH mpEMoRoHufl.
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KOHUEMWA KOHCTPYWPOBAHAA YUEBHHX ABTOMATW3MPOBAHHEX
MU TALMOHHHX UTP

K.H.HapuGaen, H,KymmaGaes (CCCP)

Kax W3BECTHO, B NOCAefHMe POJM WMKTAIMOHHWE WPPH CT&-
HOBATCA HOCTATOUHO 3HDEXTHBHIM WHCTDYMEHTOM, KAKX RIR HC-
CHONOBAHUA OPPAHM3BUMOKHO-BKOHOMUUGCKUX CHCTEM, TAK M B
npouecce MOXrOTOBKM Ks1POB,

B paunoR pafoTe ONKCWBAXTCA METONMKA KOHCTPYWPOBAHHA
H MpaMeps yueOHMX YNpaBJeHUeCKHWX WMMTALUOHHUX HIp.
Meromyira paspaoriu cBOgMTCA ¥ POPMUPOBAHME 1M ;
ROHCTDYMPOBAHHD KOMITOHEHTOB WuuTauuoHHoRt urpu (opraxmsa-
UMOHHON CTPYNTYpPH C ONMpefiefleHHeM yUYACTHMKOB HIpH, MOAENA K
npaBKA KrpH); paspaGoTke MpPOrpAMMHO-A3NKOBOrO M MHpopMa-
UKOHHOrO ofecneveHWA; BHOOPY TEXHHUECKMX CPOACTB; OTAGHKe
H MCMHTEHKD WrpH; ofOPMJEHMD MHCTPYKOWK 10 SKCTJYATaLMH
(padoyero npoexra) apromaTHanpoanHOR mMHTAUMOHHOR WIpH.
Uenb yueGHOR uMnTaLMOHHON MIpH MOKHO CHOPMYMpOBATH
kaK rbasMduraLMonNHe XADEKTEDUCTHKM B BHAE SHaHHR, ymeHnlt
M HABWKOB KHAH B BHAES KOHKPSTHOR AEATENLHOCTH,pacKpuBaeMOi
aex xomnaexce dyrnxoud (dopuupoBaHMe BANRAUM WCCASHOBAHKA;
cocTanNeHne MpOrpaMde 9KCIIepMMeHTa; paapadoria wiK Budop
METOIA perncTpausK, coopa, CHCTEMATHIAUAM W AHAJM3A MHDOD-
MamM; ofopmierne BHBOROB) 1A HCCAENOBAHMA OPIAHWIALMOH-
HO-BKOHOMMYECKHX CMCTeM WA KOMMNexce ¢yHxumA (cdop, cmcre-
MATHSAIMA M aHANNS WHOODMAIIMK; BHABJEHHe NpoGAesH; (opMu-
POBaHNE Ueau; reHepupoBaHMEe ANBTSPHATUB; OLSHKA NOCAENCT-
BUR phasMasalK aTbTEpHATHB; BHGOP ANBTEPHETMBH) HA COOT-
BOTCTBYNUMX 3TANAX yNpABAEHUSCKOA ASATENBHOCTH.

B npoiecce hOPMUPOBAHKA LEAH UrPH HEOOXOIMMO YUMTH-
Batp OCOCEHHOOTH KOHKPETHOM CpPI'AHN3ELIMOHHO-BKOHOMHUSOKON
CHeTewn (aan sapau umceregoBamua); ynpaBAeHuecKOd NEATENb-
HoeT™™ xagpor Ha arensx MIAHUPOBAHKA , OPFrAHN3AIIKY BHTIOJIHE-
an "’-"“Hﬂm_mrpo.nn W perynkpoBaHWA, AHAIMSA C yueToM Xa-
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paxTepa chepn woHxpeTHo#t mparTHYecKON MPOM3BOACTPEHMOR neA:
TeAbHOCTH; TpeGosalnA ohpexTHBHOCTH paspalarwBacuolt wMUTA-
tmonnofl wrpw (oGecneuMBAeMOro KOHCTPYMDOBBHWEM CHCTEMH Ma-
THBAIMK NEeATEABHOCTH MI'DOKOB C YYeToM MX coumanbHo-podec-
CHOHBJABHON XAPRKTEPHCTHIM ). y

Chopuy aupopasHEe Hedd NO3BOJADT Gomes ANEeKBATHO pas-
pPalaTHBATE KOMTIOHEHTH WIpH, Bro NMpOrpaMMHO-ASHROBOE M WH-
fopuaimonHoe ofecnedeHne, TPOrpaMME OTJIBOKK W KeRwTaHWR
WrpH, TAKKE NPefCTABMThL WHCTDYRUMO M0 SRCIUYATAIMM HIDH
(paGounit mpoexT apTOMATHIMpOBENWOHN WMwramponHolt wrpu).Op-
PAHN3AIMONHYD CTDYRTYPY W YUSETHHROB HIDH MOXHO ONpEeNemMTh
HA OCHOBE WesK C yueToM npaxTWuecwoll nponssopcTeenHofl mes-
TeabHocTH rampob. Momeat wrpw dopmupyerca, ¢ yuerom Lem
M TpeGoBaHHA M0 ofecrneveHHD MPHYACTHOCTH WIpOKOB K (yHK-
UMOHWPOBAHWD paccMaTpusaeMofi oprammastiyonHoll cucremu, B
BHie GOPMANHIOBAHHNX MATEMATAdECKHX wogesed WM wosemupy-
DOMX BATOPHTMOB, OTPARADMMX OCHOBHME SAKOMOMEPHOCTH NpO-
LSCCOB NpoTeKaDmHX B 00LexTe ynpasfeHHs W B3auMofaeACTBHA
ero ¢ sHemnel cpegofl. B npaBuae Wrpd yUMTWDAnTCA UeAb WTDH,
oco0eHHOCTH MOAENH M HODMATHBHNE® MOAONSHMA, NDUHATHE B pac:
cMAaTpHBAEMOR opranudaiponHofl cucreme, [lporpammHo-a3NKoBOe
M RHPOPMALIMOHHOE OGecnevYeHHn ROARHE obecneunte POHexTHBHYD
POANN3AIIHE MMHTALMOHHOA WIpW B EManorosow pemwie. [lporpen-
MM OTAGAXH W MCANTAHWA NOJAXHM OfecrHeunys OlleMxy kauectsa
CROHCTPYMPORAHHOM WMrpu. :

Yuuruses foCTATOUHYD CAORHOCTS ABTOMATRIMPOBAMNHEX
MMUTBUHOHHUX WI'D, MOXHO PEKOMEHIOBATH PEaiH3aHUD MeTom-
K KOHCTPYMpOBAHWS MIpM B TDH STANA! TeXHUYECKOe 3afaHue,
TexHwuecknit mMpoexT W pabounid mpoexT, mpemcTaBamemufl Ha
OCHOBE MATEPHAJOB WCMMTAHWA ABTOMATHINPOBAHHON UMMTALIAOH-
Hoft mrpu.

B woHmne onWcwBamTCA KOMMAEKC yueOHHX ABTOMATH3IWpOBA-
HMX WMWTAOWOHHWX ¥rp: "Pacnpepenenwe pecypcos”, "llpowa-
PocTRO mpogywpk”®, “Coyr rorosoft mpomywums’' m "Facnpenme-
AeHWe Ipy30NOTOROB™, NpeIHAIHAYEHHWX KAK AR &KTHBHOIO
dbopuupoBanus KBaMGHKALNOHHEX XAPAKTEPUCTKE PYKOBOIMTE-
R, TAK K QIR WccaeposaHKA ocofeHHocTell xosslcTBeHHOro
MexXaHMdMa, CMHTEe3NMpPOBaAHHOIC B DAMKE TeOpsin AKTHBHHX CHC-

Ta".
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GAMES MODELLING IN RAISING THE MANAGEMENT PERSONNBL
QUALIFICATION AND INTENSIFICATION OF MANAGEMENT

P: Bodurove (Bulgsria)

The sotuel level of the productive forces and pro-
duction relations atteined at the present stage sete new
economic tesks, the scoomplishment of which requires in-
tensification of the management processes based on compu-
terigation end sdvanced technology, formation of optimi-
ged managerisl structures, improving the menagement tech-
niques, énd reieing the management personnel qualificat-
ion, The games modelling in the process of educetion,
through which models enalogous to the real work of the
business organization manager are crested, helps it to
mould end to develop much habits in the treined personnmel,
thaet are related to the rules, techniques end methods of
applying the acquired knowledge in the practice. Also im-
portent is another goal of the gemes modelling, which con-
@lsts in developing in the mansgerial staff of abilities
enabling them to have an all-round spproach in decision-
making, in any situstion. One of the most widely apread
forme of games modelling in educetion is the business
game. Tho report sets forth the structure of a treining
business game, and described the relation between its
components end the tosks of the teaching steff, aiming
8t the reelizetion of their didactic goals. Based on a
study of geme models used in our country, en sttempt is
made to clesolfy them by problems. Specific analyses de-
rived from inquiries with the participstion of mensgement
persomnel trained in the Acedemy of Socisl Sciences and

Socis] Mansgement - Subsidiery in Varne - permit it to
determine the place of the gemes modelling in the process

of educetion as @ whole. The quoied results from the ap—
Plicetion of game models in the training of mensgement per—

Sonnel sllow to outline some trends. AL
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— The game models should comprise significant genera—
lizations end recommendations concerning the work of the
menagerial steff dealing with the orgenizetion of produc-
tion, end the implementetion ¢of the achievements in science
and technology and advanced productional techniques.

= During the business games, conditions favoursble fo
conatructive thinking ere to te crerated, end sctions lead-
ing to novel and original sclutions of the problems without
disturbing the apirit of co-operation, are to be stimulaet-
ed,

= Particular attention is to be given to the develop~
ment of the system of incentives, in order to make it pos—
sible alwaye to seek for an optimum solution, bringing into
iine the personal interests of each perticipant with those
of the group or the collective. ‘

- Becauss of the limited time dedicated to game Ailmu-
lations, the training eids essoclated with them should be
concise and explicit, end suitable for quick renewal and
reissue, 80 s to bo readily kept up—to-dete and not to
become absolete.

The intensification of production and menagement is
8 dynemic process, implying changes in the organigstion,
in the information control system, end in the links and
relations between the structursl units. It is only reaso-
nable that the introduction of new management techniques
be preceded by repeated games experiments, which could
well disclose the organizational and paychological precon—
ditions for their successful implementation., It is also
possible that some imperfections are outlined still in the
proceas of the gsmes modelling, so as they could be elimi-
nated prior to the practical epplicatiun of the method. j
Moreover, it -is not to be neglected that the expenses of
material, labor end financisl resources are in general
significantly lower in the case of implementetion after
games experiments. Reported in the paper are the most fre- _
quently used in the mensgement prectite of business orge-
nizetiono gemes experiments, sclving topicel problems as-
sociated with the intensification of the production and the
munegement. '
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DEALING WITH THE UNPREDICTABLE HUMAF FACTOR:

PHILOSOPHICAL-PSYCHOLOGICAL -PHENOMENOLOGICAL

CONSIDERATIONS FOR BUSINESS GAME DESIGNERS
ARD USERS

R. Hauser (USA)}

Lew Young, Bditor-in-Chiel of Business Week is quot-
ed ss saying “Probably. the moet importent... fundsmental
that is being ignored todey by business is staying
close to the customer so aastisefy his needs and enticipete
his wants. In too meny compenies, the customer has become
68 bloody nuisance whose unpredictaeble behavior damages
carefully made sirstegic plens, end whose activities
meéss up computer operations ...." (Quoted in Thomas Peters
and Robert Waterman, Jr., In Search of Excellence, New
York: Warner Books, 1983, p. 156).

Perhaps what Mr. Young has seid about business is
8180 true about businesa game designers and users! thst
after carefully figuring out numerous variables such as
time, sveilability of resources, technology, ete., they
tend to shy eway from or svoid the most importsnt and mys-
terious varisble of all-people and their generslly unpre-
dictable respcnses to ony given situstion. It is apparent,
however, that sny business simulstion gome which sttempts
10 replicate in simplfied form some sspect of the busi-
Tess process (decision-meking in planning, production,
distribution, etc.) must take into sccount the humen fac-
tor. While no model yet exists (end perhaps never will)
Which successfully predicts the humen element, it would
be foolish to design gemes in which the humen factor is
eliminated es much ss p: sible or to us- games in which




the human factor is not explored and considered as ful
as possible.

The purpose of this paper is %o present in a he
tio way some phanomenologically~based ooncepts which oar
be employed by business game designers and users to ex—
plore more fully this unpredictable human element. '
ais will De placed not only on the careful observation
human behavior (outward or observable beingness) but &
on human experiencs (inner or unobsesrvable beingness).
Msking such a dichotomy (between the outer snd the innex
involves & denger - end this will be explored; but achi
ving a belanced understanding of botb aspecis of human
ingness will result in geming which is more suthentic a
therefore, more valueble - to the designer, user, and
player.
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LIMITS OP OONTROL: UNMPORESEEN EVENTS IN COMPLEX
. INTERACTIVE SYSTEMS

J. Gegnon (USA)

This paper 18 a report on recent work in the USA on
"normel scoldente® thei occur in large soale interactive
systema involving person-control board-mechanical aysfem
interfaces. The work of Perrow and others suggests that
unfureseen interactions in large scale CIS's (complex in-~
teracting asystems) such as nuclear powser plants will re-
sult in catestrophic sccidents despite the incresse in
safety messures. Indeed as the system is increasingly pro-
tected by safety davices the likelihood of a major acci-
dent as opposed o frequent small sccidents will inoreasa.
Increases in the extent of the control systems will them
selves lead to further increases of complexity of the OIS
itself. A major element in this problem are the represen-
tations of the system to be monitored in the coatrol bo~
erd and the conceptions of the system and the control
board held by operstors. A disoussion and critique of
this work will be offered and it will be extended to prob-
lems of the menagement of social systeme at the institu-
tiona¥ and societal level.




SCENARIO DESIGN IN BUSINESS GAMES
¥, Uretsky (USA)

The Mansgement Decision Leboratory at New York Uni-
versity is a complex eimulation that is used to train sd-
venced mensgers within the Graduste Schoosl of Business.
It sccomplished this objective by giving the mensgers
practiocsl operating experience in desling with business
problems.

We have found that the key to successful training
lies in developing problema thst ere reslistic emd that
relate to agreed upon tresiniag ubjectives. In eddition,
the monagers must identify with these prodlems, i.e., they
must feel thet the problems asre the kind that they face
within work situstions., ¥

Afier experimenting with seversl approeches, we have
found that this objective cem be sccomplished by desigp-
ing & scenario in which the problem builds up in much the
same way that it would in @ regulsr business emvironment.
We have also developed & relatively standerd way for
designing and then monitoring the use of these scenarios.




HEHOTOPHE BONPOCH MOAEJMPOBAHMA W ONMTHMHIALIAA SHOHO-
MYHECKOTO MEXAHWSMA YIIPABJIEHUA OTPACHED NPOMGINEH- -
HOCTH

B.®.Kporos, B.B.Caseases (CCCP)

llexsn HacTosme padoTu ABNASTCA BHACHOHWE BOBMORHOC-
#efl NPAKTHUECKOID NDHNEHOHUA COBPEMEHHHX METOMOB MONeAH-
POBAHMA W ONTHMHSAUMM K COBEPHEHCTBOBAHNN 8KOHOMWYECKOIo
MEXAHW3MA YNDABIEHWA OTDACAbI BKOHOMHUKM. Padora nmpopomy-
nacs B MHcTwryTe mpoGieM YNpABNEHWA MO 3AKA3Y OJHOTO 3
MBINMHOCTPOUTEABHEX MHHUCTEDCTB.

OfpexroM WayyeHUA ABAAGTCA BKOHOMUUBCKMA MEXAHHSM OF-
pacnu, cooTBeTCTBRYDIMU NMonoxeHWAM nocraapHed XosARcTeeH-
Hofl pedopmu.

B npepnaraemofl Mogenu maeTcA onucaHue NOAHOMO LHKNA
YNPABAEHUA OTPACHBI: NATUIETHE® NAAHUPOBAHWE - POAOBOS
NAAHMpOBAHHE - peanvsauua naaHa. B Heft orpaxens (¢ He-
KOTOPON CTeneHbon YCHOBHOCTH) B3AUMOOTHOWEHWR XOSARCT-
BeHHux emuuny: [ocnnana, MaumcTepcTha, NpeanpuATHA.

QopManusopaH OCHOBHLE NOJOWEHHR, PaspatoTaHHHe IeHT-
PBABHUMH SKOHOMWUECKMMH OpraHamMM TIO BOTIPOCEM NAAHApOBA=
HUA, UeHOOOpasoBaHMA, HEYMCNEHWA (OHAOB SBDNAATH, BKOHO—
MHYECKOro CTHMYyNWpPOBAHHA, DA3BMTAA HAYKM M TeXHWKH, &
TAKKEe NOPANOK pACNpEefeNEHHA NDPHONAM.

Ins coapamma pocrarTouno SAMKHYTOH CMCTEMH MOEenMpoBa=
HUA B Hee sasOmeHH HEXQTOpDHE KOMMUECTBEHHHE IHIIOTEsH O
fiporieccax paspatoTku HOBMX H3geAudl, TDYAOOTHAYE M MOCHNB=
HOCTH NPOMIBOACTBEHHONO NEpCOHMAL, TEXHONOTMH MPOUSROACT=
Ba,

B PESYAbTATE, NPW 3aLAHHKX SHAUGHWAX MJAHOB M BKOHOMM-
SECKHX HODMATHBOB CHCTEMA MOLENMPOBAHMA B COLTORHMM NPOR-
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CHASETH JMHAMHKY noxasarexell passuTua xospacuerTHoR e
s . [lporpasnioe odecneverne peannsobaMc Ha OBM B Bupe
mxanorosoll cucTemu,

Bupog sxoHomwuecroR wifopMauM REA NOALSOBATEAN Be-
jeTcs xax B pume Talamu, munnmrpuqnmnnmle-
naee JPM,

Bee 870 NosBOAAGT HCTIOABLSOBATE MOJERUDYMHYD cncm
aan uexell menosofl urpu.

Ha ocxose paspaGoranHoll MOmeRN CTABATCA HEROTOPHE
38JAUN ONTHMHIAIMN NAPAMETPOB N CTPYKTYPH xosafcreen-
HOTO MOXAHWSMA YMPABAEHRA NMPOM3BONCTDOM.

B sarxmuenne ofcympantcs pesyAbTATH YUNCAGHHMX BR-
CHOPIMOHTOB H WX BOGMONHWe TeOpeTHUsCKHE 000CHOBAHMWA.



0B OJHOM MPOLEYPE [0JFOTOBKA CLEHAPHEB JUIA
PMUTALJIOHHOTO SHCITEPYMEHTA .

' 0.A.Yaansuon (CCCP)

‘ PacoMOTMM MPOASBONCTEEHHYD CHCTEMY LEHTPANN30BAHHOTO

| THOA, COCTOANYD M3 NPOMSBOACTEGHHHX EIWHMI| M CHCTEMH ynpa-
BNEHNE MM, ROTOPAA BRIDUAST B €8CA LSHTPANRHEN Oprad ym-
paBfeMs W MpOMEXyTOUHHE OPraHH YNMpaBAeHNs.

Ranaua ssiUmUAcTCes B TOM, UTOGH pACMpEfeMMTE: DECyPCH M
YCTAHOBATDH TUIAHOBHE 38JAYHA ANA BCEX SAEMEHTOE CHCTEMH Ofn-
THMANBHEM, C Toury spemus llenrpa, ofSpasom. Illpemnonomemd,
uro | - opras ynpaBneHus, PyROBOACTBYACH MMewmmelicA y He-
0 HEjopMarFefl © TeXHOJNOMMUESCKOM MHOXSCTEE CBASAHHON C HMM
nopeweremy G, neficrsyer Tax, uTOOH MUHMMKZHpOBATH (YHK-
mporan: Jo=< Ay-% % -RY, rme Xi - BexTOp BHMYCROB MoOJ-~
cucreMs, a P, - pexTop nJAHOBOTO 3ANAHHA, NOJNYUEHHHH Op-
PAHOM YNpaBieHns,

Kpurepu#t npesnoutenna lenrpa xaxmuil pas KOHKpeTHBADyET-
CHA NPUMOHHTENEHO K HCCAeRyeMod cucTeme,

1 nowcka onTMMANBHOTO Cnocota GYHKUMOHMPOBAHHH pasyM-
HO NpIMeHHTD AMHTAUMOHHWN 2KCMEDUMEHT.

llpn orom BosHMKanT hBe BIAKMOCBA3AHHHE MPOCAEME:

I} Gosbinas pasmepHocTh QCme# MogeJM, B ciydae, Korga
NPOK3BOLCTBEHHAR CACTEMa QOCTATOUHO Fe/MKa;

2) HEOGXOZMMO WMETh UETKOE MpEJCTABJEHHE O CLEHADMAX BK-
CnepUMeHTa.

Opvr ua nyTedl” pemeHua nocaefHefd B3aKMOUASTCA B MOCNEN0-
BATENLHOM DEmEHHM ONMCAHHHX ONTUMA3ALMOHHEX 3anay. B pe-
SYABTATE TAKOA NMpOUEIYDH MH NOJYuAeM HEKOTODHA MAaH Mpo-~
H3BOACTEA, KOTODHA eme He ABASETCA ONTHMANBHEM, MOCKONb=
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. 2

Ky LeHTp He B COCTOAMMH TOUHO YGeCTL BOSMOKHOCTH MpOM3
CTPOHFHX OJHHAL.

OkoHuaTeAbHOE pemeHHe SaNavuM MOEET HATH TOJLKO CHMHTE3
M3NOXEHHOA MpoUeAYPH M MMHTALMOHHOTO SKCNEPUMEHTA..

(lpn NoOAroTOBKE CUEHADHA, MH CTAJKMBAEMCA C 3ajauaMy
HIBYX THNOB: 8ajaun lleHTpa M NMPOMEEYTOWHOIO OpraHa ympa-
BJIEHHA.

B paGoTe NOKasaHO, YTO NPEABADHTENBHHA AHAIM3 NO3 .
€r B PAfe CAyuaeB CRECTH 3amavy LieHTpa K OTHOCHMTENBHO G
Jee npocroil 3ajauUAa MPOMEXYTOUHOT'O OpraHa YTpaBjleHus, Ko=
TOPYD MOTOM YXe MOXKHO HCCIENOBATH UMCJEHHO.

TeopeTHRO-UrPORO AHANHS NPOBOMTCA HA NpWNEpe cOria~
COBAHMA UIAHA CTPAHH C MIAHAMM BHENHETOPrOBHX NAPTHEPOB.
Jns 970r0 BBOAATCA TIM MIPOBHE MOCTEHOBKM Ge3 moamiyi,
B HOAMMUMOHHON ¢opMe M KOOMEpPATHBHAR , NORASHBAETER, UTO
OymecTByeT MHORECTBO COBMECTHMX MUISHOB NpPOM3BOJCTEA, :
JuR sJeMeHT KOTOpOro onrtuMaHen no [lapero m ABnAeTcs,OHO=
BPEMEHHO, pemeHMeM Bcex TPexX Wrposux sajad. llower aroro
MHORECTBA CBOOMTCA JANGEe K PeNEeHMD COOTBETCTBYNmef 3ajaud
HemHeAHOTO NMPOrpaMMHPOBAHNA.

UneneHHufl aHamus 3a1auK MPOMEXYTOUHOrNO OpraHa ynpasje-
HWA NPOBOAMTCA HA Np¥MMepe 3AJjaul OTPacAeBOre TUIAHHPO
BuGop MeTcna pacueTa OCYMECTBIRETCA C NOMOWBH MANHHHOIO
BKCNepMMeHTa, bpema cueTa nMoayueHHOH 3aliauwd HeJMHeHHOro
( HeBaMYRACIO) NMPOrpEMMMPOBAHHA, PASMEPHOCTb KOTOpPOR pas-
Aaerca 800 nepemeHHEM, cocTaBHa0 4 MMHYTH 30 CeRyHH.,

TaxuM oOpaszoM, NORA’aHo, YTO NOJOCHHA METON NCIYWYEeHHA
CLISHA[MEB MMMTALMOHHHX SKCNEeDHMEHTOB MOXeT OHTb HPHMEHMN
H pan COJBOMX CHCTEM,

AnTeparTypa .
I. lopexmr B.A.,HonoHerxo A.%. TeOpeTHRO=-MI'DOBHE MOLeJM
NMHATHA PemeHnf B BKOJOMO=-3KOHOMWUECKMX CHCTEMaX .-
M.: Pamto n ceass ,I982.



[PYMENEHHE JRIOBHX HTP APPLICATION OF BUSINESS
B WCCHENOBATEIECKMX LEAAX GAMES 'T0 RESEARCH

HATYPHO -MATEMATHYECKOE MOJEJIMPOBAHME
B JIENOBHX MPPAX W MPOMMILIEHITHX WCCAEJOBAHHAX

B.M.Asgees,A H.Enaneen ,C.P.3easuep )./, Munxsen (CCCP)

PasnuTHe KOMIISKCHOMO TMOAXOAR B HANPABAGHMM BCECTO-
POHHETO OUBEIMHEHMA HATYDHNX W MOJSNBHHX BAEMeHTOR B e~
JNOCTHHX CHOTeMaX Npajonpejenserci MHOMMMM O0GCTOATEJMBCTBA-
MM. JlocTATOUHO HAJBATH HEMPEPHYBHO BOZPACTANNY DOAL WH-
TerpalMi HAYKW ¢ MpOWSBOACTBOM, PMMONAX BBTOMATH3HPOBAHHHX
TeXHONOrKI ¥ MHPOKO TPARTYeMOro uesoBeyeckoro gaxropa.

Harypso-uwaremarireckoe mogenuporanne (HMM) saxaouast-
€6 B KOMMISKCUPOBAHWK AeHCTBYIOMMX HATYPHEX O0BEKTOB C
MATEMATHUBCKHMH NMOPECUSTHHMH MORSNAMU MX PaxTHusCKKX ©
NONASMEX CBOMCTE M B PEAMMIALMU HE TAROTO DOfiE KOMNJSK-
CaX pasHOOGPASHEX pexuMoB (QYHKIMOMWDOBAHWA OPraHK3ALMOH-
HMX W TeXHHYECKWX CHeTeM padouero (HemocpefcTBEHHO MpPOM3-
BOACTBEHHOr0), yueOHOT0, HAYUHOrO, MPOKTHO-KOHCTRYKTOPC-
KOro MHOPOL|S8IEBONO HAJHAYEHMA. KOHKP&TI—NB NaTBpﬂ&.ﬁ‘H mo
COSHAHMI W WCIIOJNb3OBAHKK COOTBETCTEYOUMX CTDPYKTYD U3AOWE-
#u 8 [T-4] . B gasmow coobmeruu riapHoe BHuManue GygeT
YEENEHO OPraHW3alMOHHOMY MEXAHHAMY MPOPONOHHA NeNOBHX MI'p
H TpoMbuieHHEX Mecsenopaqui na Gaose [MM, R

Oprasusayuontan WHTErpaUMA AENOBHX WPD M MPOMBILASH-
HEX MccnefosaHuil ¢ HemoCpefcTBEHHO MpoWaBoacTReHHiMH (pa-
Goumuu) Pyniumamn srmoyaeTt

- KOMOJEKCHpPOBaHde WHDOPMALIMOHHLIX, AATODUTMHUBCKHX M
TEXHUYECKAX CpeAcTB B NPOM3BOJCTREHHO-KCCAEJOBATENbCKHX
SBTOMATHIMDORAHHNX CHCTOMEX C HECKOJBKUMK MONSJBHOIAMKHY -

TEMU KOHTYDAMM yNpaBneHus, NONUMHEHHBMM eIMHON KOOPAMHMDY -
el wegcucreme;




- ofyyeHwWe H CTHMYJHDOBEHME NEATE]sHOCTH Jppefl B Ha-
npasJieHul QOPMHPOBAHUA WHOOPMHDYWIUX ¥ YNPABJAMUX pemeH-
Mt MHOTON@NEBOr0 HASHAUEHMA ;

- MHOPOKAHAJNBHYD CTDYKTYDU3al|uD BHpAGOTKM pemeHuil ¢
COr “PABMTEJNbHEM AaHaIMsoM sddexruBHOCTH dopuMpyemuy Ba-
PHAHTOB W HajjexamuM moompeHHeM ofell nps peanusaiuu Tpe-
OyCMHX DEeXMMOB B3auMOJedcTBuS}

- DASBATHE TRODUECKOr0 COJNDYXECTBA HAYUHHX,yueCHHX,
MPOERTHEX M MPOMSBOMACTBEHHHX NojpasfenieHdfl ¢ mocreneHH:HM
CTAHOBJEHHEM M. MOCTOAHHON padoroll MOMMAEKCHMX KOAAEKTUROR)

- oGobujeHHe M pacnpoCTpaHeHWe HaKOMNEHHOTO ONHTA MpH-
MEHUTEABHO K TEyNNaM NOSOGHHX OGBEKTOB M pemaeMMX S&jAU.

Ocofas posk'B MPUAOKEHMAX OTBEAGHE TAK HASWBAEMEM
MHOT'OKAHEALHMM OPraHK3aldOHHEM MexanusMan (MOM), omupan-
MUNCA Ra TEODUD AKTHBHHX CHCTeM B coueranux ¢ HMM-merogom,
B oroM pyche kOHKDeTHSHPOBAH CreLWatshull KAGCC MHOTOKAHANDS
HHX OSNOBHX MTP, MHOTOKAHAJBLHHX MPOMMILIEHHHX HCCAeoBaHKi,
uHOrOKAHARLHHX pabouMx # rHOKAX (C AHAJMSHDYXUMMA H Mepe-
CTpAUBAKNMMA JBEHBAMH) WHTErpUpoBaHHmX cucreM. CooTBeTCT-
By0guM ofpasom npeAcTaBASHH PA3pAGOTKM W BHEAPSHHA MPOMHI-
nernux ACY TN coemecTHO ¢ ofyvaimdMH, MCITHTATENBHEMH W
SHANM3KPYRIMMU KOHTypaMH (Ha npumepe o0BexTOB YepHOH Me-
TEJUTYPruK) ,

IurTeparypa
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AN EMVIRONMENTAL GAME USING MICROCOMPUTER

¥, Baba (Jepen), I. Assa (Bulgeria), Y, Sswaragi (Jepan)

Human sotivitiea have strong effects upon snviron-
tal QWa. In pertiouler, growing chemicel emissions
from the faotoriss facing the sea cause the heavy comtami~
tion of the sea. If menagers of those factories invest
lots of money only to meke substential income, the envi-
ronmentael deterioration of the see would become a very se-
riocus issue.

In this paper, we present the following miocrocomput-
or gaming system in erder %o help people have a chance to
consider seriously this issue.

{1) A Brief Explanation of the Geming System

In our miorocomputer gaming system, players are the
directors of the three chemical companies whose factories
ere facing the ses. Since the sea is surrounded by the
lsnde on all sides, their decisions about the management
of their company heve strong effects upon the stats of
the sea. Therefore, they must carefully manage their oom-
Pany in order to develop their staie.of management end
also avoia environmental deterioration of the sea.

(2) Objectives of the Game

1. Help people to learn about the pollution pro-
blem at the innerlend sea.

2. Give people a chance to manage his company
¥hich has factories facing the sea.

Since this geme is in a diamlogue mode and hag plen—
®¥ of beeutiful color grephics, it should give people, in
an .‘mturesting and helpful menner, & chance to oomidcr
this environmental issue seriously.

.




BESIEESS CGAMES AND COMPLEX DECISION SUPFORT
SYSYEMS
J. Bhondi, M.G. Singh (Great Britein), M. Corstjens (Pra

The new generation of complex decision support sys—
tema often have a very simplified view of reslity becs
of the need to perform the vast amounts of calculstion
required for the intermediate optimisations. Busimess
mes, on the other hand, cen have s very sophisticated
of the world since the difficuli calculations required
the optimisationa are unnecessery as the decisiona here
are taken by humen decision mekers. 0f course, in some o
the more advanced games that are being developed at the
moment in order to train senior managers, it is often us
ful to provide the players with the possibility of using
sophisticated decision support tools as a part of their
budgets. Obviocusly, these decision support systems use a
much simplified model of the resl world and that in it-
self 18 & useful lesson t0 ba learned by the players si
an intelligent use of these tools can improve the payoff
subatantially.

In this paper, the suthors will describe a number
strategic business gemea that they sre developing in th
area of marketing systems. Sophisticated decision sup-
port ayatems are an integral part of these gomes. Some
the decision aupport tools have slready been developed
and these are described eleewhsre [1-3]. The present pa
per describes the use of such tools in businese games.
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THE COMMONS GAME: A REPORT ON RESEARCH PROGRESS
J. Gagnon,C.Greenblat (USA)

This paper is & report on (1) the progress made in
getting up the cooperative internstional progrsm of re-
search around The Commons Geme and (2) & preliminary re—
port of the findings from the first full run of the sub-
jeots each, under three rewerd conditions. The runs will
be oconducted with students st three Universities in Fab-
ruery and March of 1985 and some deta enslysie will have
been completed. The experiments and dats snalysis will be
conduoted by the US team H. Bredemeier (Rutgers), M. Bre-
demeier (Montclair Stste University) snd A. Hoggeatt (Uni-
versity of Cslifornis/Berkeley) end the two presentera.

It is our expectation that aimilar reports will be
forthooming from resesrch groups in the Netherlands and

Poland. As much es possible the dete will be presented in

@ comparative format. The completed resesrck formats and
analysies designs will be used ss the basis for further
experimental runs in the oigﬁt other cooperating count-
ries., Guidelines for these final runs will be offered,
end plans for the overall project will be described.

Fote: Bince the data gathering and enmalysis will notf
be completed until next Spring s completed paper cannot
be submitted by the November 15, 1984 deedline.




VIPABIEHYECKUE UI'PY - CPRICTBO JUIA PRIEHUA CHOXHHX
COLM AJIBHO -3KOHOMAUECHUX TPOBJIEN

J.Maxons (YCCP)

OrpaHWYeHHOCTD MARTOPHANBHEX # JHEPreTHUeCKMX pecyp-
COB EMECTE C YCKODEHHEM MCIONbIOBAHWEM NPHHUMMHANLHO HO-
 BNX sapoeBasiil HAYKM W TeXHHKH, & Taxme CJAORHHe mpodiewmy
BHEmHWX CBAJeR, WACANIMXCA CAMOTO CYMECTBOBAHMA YeloBe-
YecTB&, CO3MLNT HeoOXOMMMOCTb PACCMATDHBATL BCE BROHOMM-
4BCKHE, NMOMMTHYECKHE, TEXKHUECKME M COUMANBHHE MpOGaeMu
B KOMIIIEKCHOM H JOJATOCPOMHCM MOpAAKEe. 3TO BHABMIAET BHCO-
HHe TpefoBaHWA K MX MOfENbHOMY W3o0pameHWD B KadecTBe OC-
HOBH IUIA WX MO3HAHWA W pemeHus. [0 CHX MOp MpPeBERMPYET
BKCTPANONAUMOHHHE M AHANUTHUECKME METOIN MONEJMPOBAHMA,
HOTOPHE OCHOBAMH H& MCMONB30BAHWM BDEMCHHWX DANOE pele-
BAHTHEX nokasaTenefl M M3YUEHU CTPYKTYPHHX OTHOMEHHA Mo-
JeHpyeMoro o6BenTA, KOTOPHE 3TH TPeGOBAHMA UACTO He MO-
TYT WCNOJHATL. B MOne MpPOBAHWM MpuofpeTanT 3HAUEHAE MNMTA-
LMOHHEE TOAXof s, KOTOPHE YUMTHBADT MOBefieHVe Mopenmpye-
MOro O0BEKTA KAK HepasNeAbHOro Uenoro. [ pemcHWA couu-
&JibHO-3KOHOMUUECKKX 34JaY OCOGEHHO MNOAOTBODHH MMATALWOH-
HHE NpHewMu, npUMeHsUmMe HeKOTOPHE MOCTYN&TH TeOpUM Wrp,
KOTCpHE MOSPOJANT BBECTH .B MOfE/H TAKME MOHATHA KAK CTpa-
TErMA W TakTuka, KOHPIMKTHWE CHTYalUM, pBeHHe K COPEeBHO-
BAHUAM, CTHMYMAUMA M T.M. OTa CMEUMANLHOCTS HOBONLHO MONO-
BAR, ¥ OHA 3HAUMTENBHO yCOBEPWEHCTBOBANACH C TeX MOp,KOr-
BA OwmM nposefieHy nepeue WCMHTEHMA N0 MX MPUMEHEHWD ,HAUA-
0 KOTODWX OTHOCHTCA B COUMANMCTHYECKMX CTPAHAX B O0JACTH

MEXQYHapomHoro corpymHMuecTsa crpai COB ko Bropolt mososu-
He 60-x rogos.
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OGorameHns MOAENBHOMO TBOPYECTBA NNkHecHA KORGPOHTA-
IHA DesyAbTATOB B 3TOA OGJACTH B COUHANHCTUUECKHX H KAMM-
TAIMCTHUBCKHX CTPAHAX B DaMKAX MEROYHADONHOR OpraHusalu
MHACA w apyrux opranMsaiiuil, SaHUMABDMUXCA NpoOneMaTHKON Mo
nexef Mrp. 3HauMTeNbHHM BKJNANOM OuNA ¥ COBMECTHAR TBOpUEC-
Kad paGorTa Haj MMUTALMOHHEMH MONENAMH, O UeM yxe rOBOpH-
JOCE HA MpefuayHKX KOHpepeHIMAX.

MHe xorenoch 6w YKASATH HA NepeMeHH B MOJEALHOM TBOD-
yecTee, KOTOpHe NMpoMsomaM B mocaepHue rogu. OT mepeux me-
xyccult, HanpaBEeHHHX NpPeMMyMEeCTHEHHO HA npolieMH KOHCTpYH-
MK Moreaefl, MpuMeHeHHWX MOYTH NOAHOCTHD AXA HYWA BOCNK-
TaHuA M ofyueHHA DywoBOAMTenell M CTyJNEHTOB, BHHMBHME COC-
PENOTOYHAOCH HA BEWECTPeHHNX NMpoGAeMaX MOAENbHHX CHTyauuft.
lpoGremarnka oxpymammel Cpems, KOMNACKCHOrO COUMAABHO-3KO-
HOMWYECKOro pasBMTHA TepPMTODHMH, HapoHoxosallcTBenHoe mia-
HHpOB&HKe, 0COrameHHO® 3& CUeT COUMANbHHX CBASBA BOAMOMHEX
OKOHOMHYECKHMX 38MHC/AOR, POEEHHA KOHQIMETOB Memuy ofmecT-
BEHHEMH ¥ YACTHHMW MHTEepeCcawi, NMpobieMH DASBUTHA B QyXe CO-
PEBHOBAHUA M CTHMYJAIMM WHIMBHIOB W TELYINOBHX KOJJEKTHBOB ~
BT0 HEHOTOpHEe W3 oOXAcTell, KOTOpHE NPUOAMRADT MOJENBHOE
TBODUECTBO K HYXHAM MCCIELOBAHMA ¥ ymnpasieHuecKol NpAKTHKM
W OJHORDEMEHHO BHABMMADT LeJufl pAj TeopeTHKO-MEeTOoNOAOrd-
UYECKMX Npo0JieM, PemeHHe KOTODHX OCYWEeCTBJNEHO JiMlib B yCNO-
BUAX COTDYIHHUECTBA.

Elje HOBEM KAUECTBEHHHM BJEMEHTOM B MONENBHOM TBOpUE-
CTBE ARJAETCH CTPEMIEHWE K WCNONb3IOBAHWD yXe paapaloTaH-
HHX MOflafiedl M MX BKIOUEHWE B CHCTEMY WHMUTAUMOHHHX Mopenell.
HabnopaeTcA TEHAGHUMA K CO3AEHUD MOAEJEdl B HECKOJIBLKO ypOB-
Hell ynpaBleHHA, MIM K OGOrANEHMID UMHTHDYEMOW MpoSAeMATHRY
3a CUeT JPYrdX BANHWX ACMEKTOB, T.e. K WHTErpalud cywyect-
ByompX womene#t B Gonee kowmexcHuX nenax. [Ipumepon coapa-
HHUA CHCTOM MMUTAUMOHHHX Mofeliell MOxXeT CAYXMTL KCMONbL30OBA-
HHe Hapompoxosaftereennofl mogenn I[MEKS- 1 (Vepymrennas
HMHTALMOHHEA MOJieNlb BkoHOMHUecKOW cTpywrypu) u mogem IM -
2 (SxoHomiueckult Mexanusm) Jas ypoBHA XosnHcTBeHHOM opra-
HUBaLMM, BOSMOKHOCTA COSHAHHA MHTETrPUPOBAHHHX WMMTALMOH-
HEX wmogenell paer uemult pap monench, OCHOB&HHHX' HA TEOpHHM
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SNTHBHEX CHCTEM, KOTOPMe HANDABJEHH HE NOBejeHWe WHMIBH-
OB W TOYROBWX ROXASRTHBOB M NOIBOAANT WIMEPATH BO3felcr-
BHE CONABIBHEX ¥ MCHxoiorwueckux gaxropos. K sromy kiaccy
woneaell NpUMAJIERMT W WrpoBes wmomens "The Commons Game".
HiTerpamna sTHX Womeiefl B MONEMAX, oXBaTuBaKmux Gonee ni-
pomite COUMANBHO-IKOHOMWUBCKKE CBASH, NpefcTaBaser BaxHult
paaop! B MOfeAbHOM TBOPUECTBS..

Celluac yme AeCATHAGTHAR TPAMMUMA MERQYHADOIHOr'0 COT-
pymAMdecTse B 06JACTH CO3[AHMA MMHTAUMOHHNX MOfedeR we
O0BHAYAET DEMeHHA BCeX ARTYANBHNX mpoliem. Cwopse HaoGopoT.
Osa yxasala HA HOBWE BOSMONHOCTH M HANpPABIEHWA NORGNLHOTO
TROpUecTsa B Gopple 3& DomEHH® ARTYANLHMX 38JJaY TEOPETH-
weCKEX mecnegosarmfl W MPARTHISCKOrO OOWECTBEHHOTO yTpaB-
REHNSA .
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GAMING APPROACH TO DECISION MAKING IN TWO LEVEL
MANAGEMENY SYSTEMS

R. Wasnicowski (Poland)

In the paper there are presented results of the re-
search concerning anelysis of the devision making proce
in the two-level management system consisting of the con-
trol organ and & number nf subaystems. The characteriatio
feature of the enalysed clasa of systems is vhe ococourence
of specifiec functions of purpose both for the control or—
gan end the subsystems.

In order to systematize the decision process, defi-
nite assumptions ebout systems functioning were introdu—
ced. These essumptioms concern meinly the function of
purpoas, information about each other of the control sys-
tem and subaystems and number of times of undertaking s
decision.

The gnalysis was made for the inastance of no ex-
change of informetion between the control orgsn end the
subsystens, for the case with exchange of information and
the conditions of a dieslogue.

Special sttention was paid to the problems of inte-
reatus disagreement of the subsystems. Elements of the gam
theory were uased for the enalysis of such problems and t
necessary notione and definitions were introduced and al
the necesssry theorems were formulated and proved. For a
few inatances, new algorithmo ror decision making were
developed.

Additiorally, there were presented some problems
which may be encovniered in the pructice of management.

Exsmples of nystems of production technological develop-
ment and organizaiional mragement were discussed.
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HOMIUIEKC JEJOBdX MI'P “PETWOH"

| W.A.loprugse, B.B.Nseswna, A.J.Ksecesasa, T.A.Mamnopus,
B.B.Coumsiana, M.A.llynagse (CCCP)

[ipeficrapigenufl nounieke Aesosux Mrp "Peruon®, cocvo-
ampill U8 TPEX MPp, BOSHMK B Nponecce SKCNAPUNEHTS NC ywpas-
ReHUD palloOHOM, MPOBOMMMOro Ha G6ase MexoTpacieBOrd NRAHO-
BO-XOSAHCTBEHHOrO TEPPUTOPHANBHOIO YMIPABASHWA MPH WCHOA-
xoue llepsomaiickoro pailona r.TOwaucu. \

[lporoTunon mociaysMa KoMmnaexc AenoBux Wrp "OOOEKT",
paspaGorannuit B AafopaTopus axTHBHMX cHcTem MHctutyTa
npoSaes ynpasaenua r.Mocwksu.

Jlenovan wrpa "PaspuTHe" MopjesupyeT pacnpepereHHe
YUACTKOD AAA CTPOMTEJILCTBA COODYNEHHR MPOWIBOACTREHHOrO,
RMIMIHOrO , KyAbTYpHO-OnTOBOrO M yuelHoro HasHaueHnit uex-
Ay npemIpHATHAMK PeruoHa.

PaccuaTpupaercsa AByXypoBHeBaA AITHBHAA CMCTeMA,C0C-
ToAmAA W3 ueHTpe (TeppuTopuanbhoe ynpaBaexwe) w /I aje-
MeHTOB (MpeANpPUATHA), NPETEHAYOUMX HA BHAGNGHHE® 3eMelb-
HEX YYaCTKOB. TUCTB‘ ’2',-4' - oueuua'mlgﬂnuocu CTpOH~
TeabcTBA 00BEKTE £ -I'0 9JEMEHTa Ha o THE,

L -# snemeHT cOOGUAeT B YNpABAEHWE OLBHKY O, = [ S‘U'}
efihexTHRHOCTH CTPOMTENLCTBA CBOMX OGBEXTOB HA DAIJNMUHNX
yuacrxax, :

Lenrp (reppuropuansHoe JeHHe) pemaeT 3agauy
HaaHaueHus, onpenends nnad &y ..'} pacnpefgieHus yuacr-
KOB Mo MpefnpuATUAM U BeJMUMHy cpegers A = 4 oBu-
Aenfemux npepApHATUAMM B HOHA PAIBHTUR YNPABIEHWUA.

PaceMaTpMBANTCA MPHHLUMNE RKeCTKOA HEHTPANHSAIMM M COr-
JacoBanHoro pacnpepesenna. B ciyuae corzacosaHHoro paa-
Npenesenna BeAUUMHN .Zd-} OMNpEKENADTCR M3 yCAOBM:
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[0 (Sia- 2e)-(S;;-2,) e, =0; £2j=0 (D

Mipopegenne Krpw NOXA3ANO MPEMMyWECTEBO TPWHIMMA COP- 1-
NBCOBEHHOTO pacnpens/ieHnA. ghl |

Hlenopan urpa "Pacnpenenenxe doHme pasEuTHA" MomerM- |
pyeT npouecc pacnpefeneHua (OMUA DAIBHTHA B YNpaBISHUN
PervOHA N0 pASTHUNEM HanmpaBxeHnaM (sgpaBooxpanenye ,KyALTY
pa, ofpasosatme u T.A.). Orjesu ympasiemus mpefcrapasur |
HRAOPMAIIID O PesMUMHE CPeMICTB, HEOUXOMMMNX IR AOCTHREHMA
onpenerentux norasaresefl Mo COOTBETCTBYDWHM HANTDEBIGHWAM.
He ociome aroft muopsaim MpOMSBOJMTCA pacmpeseieHde $oH-
fa. Wccaenopany NpMHIMNE NPONOPUROHANBHOTO DACTPERBRCHWA,
OofpATHEX NPMOPHTETOB K COrMACOBAHHOrO pacrnpepedeHns. loc-
Jie MPOBESHAA DANA Wrp OME PEXOMOHNOBAH A BHERPSHWUA
MPUHIANT OCPATHHX NPHODHTETOB,

B menopoft wrpe "AKHOPL" paccuaTpwsaeTcsi TpeXypoBHe-
Bafd BKTHBHAA CHCTEM& C LIEHTDON MepBOro ypoBHA (ympasje-
HWe Topoma), /U LEeHTpoe BTOPOTO YPOBHA (yNpaBieHWR pafio-
Ha) n sxememramyu (mpegnpuarus). Ha ocHOBe MCXomMMX noxa-
satexefl pupafaTuBseTCA CTeNeH: NOCTHREHMA renefl mpemnpws-
THAMH, & SATeM NyTeM ArPernpoBAHNA W CBEPTEW RANNA sie-
MEHT MoXyuae WTOrOBYRN OLUEHKY W SAHWMAST COOTBETCTBYDmee
MEecTo B copeswoBaHmn » pafione. [lo pemwaune srofl omenxm
ONpemeANDTCA MeCTO, SaHATO® palloHOM B COPEBHOBAMME, M
COOTBOTCTBYTAN, MpeuA M* -, onpeneasvmpe B csom oue-
pens mpewin B copeswoBanuk npegmpuarnil pafions.

Hirpa npawenserca gun ofyueHms pyXOPOSAMNX RAPOD
pafionos m npesnpuarnil npn pHempennn cuctess AKHOPA,

Inreparypa

L Axtnsnue cucress- M.; WAT, 1973,



SIMULATION OF BEHAVIOUR IN COMPETITIVE
SITUATIONS

E. Wiemyjska, L. Czarny, B. Naumiemko (Poland)

The pm'-ﬁon of this paper is to present structursl
features of a computerized system NAUMO simulating beha-
viour of nom-linear stochastic objects in competitive asi-
tuationes. Beceuse of practical oconsiderstions the system
has been primarily designed based om Judo contest. It gave
us en opportunity to collect relevent dete and conduct
sdoquacy teste relatively easy.

The NAUMO system consists of iwo interrelated peris:

- firet one, in which an input datea on duretion of
conteats emong selected courpat:.torl is computed to prepare
for simulation,

- @gecond one, which actually is e simulation of the
whole contest, tesed on the data previously obteined or
externaslly introduced sccording to the needs of the user.

Each object in our system, i.e. judo competitor is
charscterized by seven atributes, six of them/value of
dttack, value of defence, velue of fight time, relisbilj-
ty of attack, reliability of defense, activity/are partisl
ones and the last one - judo strength, 'fulfills the role of
8 synthetic measure of an object behaviour.

The NAUMO' system is fully progremmed inm PASCAL/360 end
i® universal enough to be modified easily for the purpos-
88 of simuleting eny system of such category/i.e. coasis-
ting of non-linear stochestic objects in competive envi-
Tonment /.

The NAUMO system can be used for reseerch and practi-
%al purposes. At present it pleys a role of a tool to
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justify results of internmationsl judo competitions and is
s dats base for internatiemal ranking list of judo figh-
ters . It also gives an opportunity for nationsl team
trainer to obtain simmlating results of prospective con-
tests. In the nearest future some additionsl segments wil
be sdded and e HAUMO eystem will also be used either as @
pimuletion geme or & tool to comduct different edequacy
teste, This way the whole variety of users csn be invol-
ve! mnationsl and internstionsl judo assocoiations, steti
ticiens, gemers, economists, students of edp feculty end
850 on. -



ABTOMATVISHPOBAHHAR HETOBAAl MI'PA
"PACIIPENEJEHHE PECYPCOB"

A.B.laoarax, A.B.Topemt, H.H.Bunmuamko, JI.B.Ananos (CCCP)

Woropus pasnhrna npexacTasnenuil o myTAX psweHrA npod-
NMeMH pacmpeAcNeNEA pecypCcoB HACUNTHBAeT TP stana. Ha :
neppod 9FENS rOCMOACTBYOMMM OHA ONTHMM3BUMOHHHE nmozxon.
Hayano 3Tore sTana oTHOCHPOA M TLHAUATHM TOZaM HAUEr'O CTOJSHTH
GTONOTHA ¥ CBASANO O .MeseM J.B. Kanroposmua, Koropult aa
paspalorky npolxemd GHn ygocroen HoGenemckol npeusn. Ha
BTODOM 3Tame npeAnoyTerne OuA0 OTAEHO UTPOBOMY ROAXOZY,
ofocHOBanue KoTopouy zan B.A.Tpamesunkos » I97I r. Tperuil,
coppeMenHul 2Tam, OCHOBAH H& NMPHMELEHNM ASHOBHX HIP.

CpapsvBan 3T MOAXOMHM, MORHO OTMETHTE OOUWYD 3aKOHO-
M8DHOCTh B AMANEKTHKE NPSACTABNASHNH 0 METOAAX PEUSHMA
npoGieuH: YCRAWBAETCH aAeKPAFHOCTH MOAXOAA CTPYKTYpE npo-
W3BOACTBENHO~IKOHOMMWYECKOA CMCTSHH. [Ipll 8T0M AKUEHT nena-
@TCH HA YYsT WHTBpPECOB, YCTAHOBOK M ADYTUX (BKTOPOB, ONpe-
AeNEMUKX YCIOBHA NPAAATHA peuennl.

fimenro 2TH ycnosuA OWAM BSATH 38 OCHOBY NPKW pa3pacoTr-
ke zenosolt wrpd "PacnpemeneHde pecypcos" B XapBKOBCKOM Mo-
AUTEXHUUECKOM WHCTHTYT8. UeHTDANBHHM MOMEMTCOM 3NECH ABIA=
eTes onpezeaARNans poak 38KA3IUMKA paspaGoTKu, KoTopHl B co-
OTBETCTBUY CO CBOWMM NOTPeSHOCTAMN AeTa8DMWHUDYET CBOD No-
INUKD, TO ecTh coobuaeT paspaCATUAKY WIPH MPHHLMMH pacnpe-
nenenus pecypccs. Takoll moaxoa ¥ npoGieMe OpraMusanui xe-
NOBHX UT'D MO3BoAfAer PABPHGOTUMKY anropuTHMSHpOBaTS mpolecc
NpURATHA peueHdll 3axasyukoM W peaaMsoBaTs noayueHsull anro-
puTH ¢ moMomep SBil. B 2TOM 3aHADYAETOA ABTOMATUIAUUA ABTO-
BO{f Wrpd B yacTH, OTHocAuelicA K 3awasuuKy.

Ecan 3axasuni coodmae? paspalorynky Beb uEdOpHAUMO O
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NpUENMNAX NPHHATUA peweHAl, TO B TAKOM ONydYee NpOLECC NpH—
HATHA peueHWU woxeT OHTEH JI0BeZEH A0 YPOEHA aBTOMATHYBCKO-
0, €CNMU ¥@ MHPOPMOLMA HO OTNMYAETCA NONHOTOH, TO STOT MpO-
lece Moker GUTH TOABKO ABTOMATW3MPOBAH, AOBEZEH A0 CTAAMM
TOATOTOBYH MPUHATAA peweHull.

YueGnan aenopas wrpa "Pacnpesesnenie pecypcos" noaps-
woHa 3ajave MJIAHMPOBAHWA pacnpeeNeHMA OrpAHMWEeHHOrO pe-
CYPCE MEXAY MPOM3BOACTBEHUHMH MOZCHOTEMAMM HA OOHOBE MEK-—
CHMM3ULMH KDHTEPMA SAKB3YHKE — LUEHTPANBHOTO (MAHHPYRUGTO
oprasa - 2@feKTHBHOCTH WCMNOABAOBAHHA pPuCYPCOE AL3 BHIOYCKA
oauoTAMiod mpoayrumu. K XapakTepHHd 0COSeHHOCTAM Zemopolt
APpH OTHCOATCA:

~ [pOM3BOZCTBEHHAA CHOTEMA NPEACTABAAGTCHA ABYXYDPOBHO—
Bul MOPADXHMYECKOH CHCTEMOHA C BHEpPTHMKANBHHMK CBA3AMM;

- ¢nocod QopuMuMpOBAHMA AABHHHX JUIA LUGHTDA OCHOBAH HA
IPHHLIATS COPEBHOBHHMA; NMPUMEHASTCA CNOUMANSHAA NpPOUSAYPA
MocASA0BATENBHOI0 ONPOCA UTPOKOB M OTBETHOPO PEArMpPOBAHMA
meuTpa;

= lIpUMEHASTCA OPKIMHANBHOE ONMCAHMC MPOMBBOACTBAHHHX
803M0xKHOCTOH OACHCTEM C TACUMONBN TPOHSBOMCTBCHHMY (DYHKUMU
0 BAPHMPYSMHMM MOPAMETHAMM; MCXOAHHE 3HEYSHMA 3THX MApPH-—
MEeTPOB ONPeAGNANTCA PETPOCMNeKTHBHO, TeKywMe BHOMpPaNTCA MI-
POHEMM B KAUSCTES® BOTPEUYHHX MNAHOBHX nNoKusaTeliel;

-~ B XOA® WUMHWTALMH MpPOM3IBOACTBEHHOTO MpOLGECA NPHUAHA-
<0 BCTPeYHOe NAaHMpOBAlMHe;

~ OCHOBHHE STany LeNUBONU MIFpW - 3Tal HCXOAHOTO MIAHH-
PJOBEHMA ¥ BTAN MMMTEALMOHHOTO MOLGNMPOBAHUA JIPOMBBOACTEAH~
HOPO npougcea;

- 978N HOXOAHOTO NAAHMPOBSHMA PeBAM3YETCA B ABYX Ba—
pueHTax - Ha 9BM cepuu EC w Ha OBM ¥-6000; Ha crazuM BoT-
POYHOr0 NABHHPOBAHKA IIPHMEHAGTCA MAKET ONTUMMBAUHOHHMMXK
MPOrpaMi;

~ AAMTENBHOCTH Mrpw - IZ2 yacos.

B peayabraTe NpoBEAGHMA NENOS0A HIDH OWNO OOMBPYKEHO,
41U JlaXe NpPW YMEPEHHOHM CHCTEME CTHMYNAPOBAHUA AONNAHETCH
AKTUBASALMA NDOM3BOPCTEEHHHX NOZCHUCTEM, CYMECTHBHHO MDuEH~
UaNuaA YPOBEHNH WAKCHMANEHOTO IaP8HTHPOBAHHOTO Pe3yAbTATA.
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[IPHMEHEHHE JIEIOBHX WTP APPLICATIOR OF BUSIKES3
B YUERHOM ITPOLIECCE QAMES TO EDUCATION

HKOMIAEKC WI'POBHX 3AHATMA B TEXHWYECHOM BY3E
B.M.Putanscruft (CCCP)

Metoms axTHBHOrO OffyueHUA BCEe WMADEe MCMOJBL3YDTCA NP
NOATOTOBRE MHREHEPOB W NMOBMHOHMA WX kBaxmpuraimw. PasHo-
NAPARTEDHOCTDH MPENOJABASMHX B TEXHWUSCKOM BY 38 RMCIMIMANH
HACTOATEALHO TpelGyeT rROKOro MOAXONA R AKTWBH3AIMK yuel-
HOT'O Npoilecea, NMpUMeHeHna He xaxodl-)mGo omiofl, a pama sd-
pexrumiux Gopu ARTHBHOMO OGYUEHMA.

Oxapaxrtepuayes cCHCTEMYy METONOB AKYMBHOrNO OOYUEHMA
npumMeHAesyn B HuepcrHow MHREHEPHO-CTPOMTENLHOM HHCTHTYTE
W MHOPMX JIpyT®X By3ax. B ee ocHOBYy nonomenu pexoMeHpAiHK
rowuccHn, paGorasmell HA pafle NEHHHTPARCKMX WROJA MO AKRTHB-
HEM MeTONaM OCyWeHHWA.

MeToms axTHBHOrO ofyueHwA, peamMsyemse Sfech Ha Tpa-
MAUMOHHEX BHOAX J&HATHA, MM OTHOCHM K UHCHY HEHMATALMOH-
HHX M3-38 OTCYTCTBMA npejcrasieHHo#t 8 To#l wawm wHolt dopme
HMHTAHOHHOR Momean MWayvaemoro o0bexTa, MpoleccA HAM AeA-
TEALHOCTH. B OTAWIME OT HMX, HMMTAIMOHHHE HI'DOBHE METONH,
OOWYHO He YKJaIWBAKIWECA B DAMKM TPANMUMOHHHX 3AHATHA,
ofecneydBanT WNHTALMO MpeicTosmeR’ MpPOW3BONCTBEHHO-X03AHCT-
BEHHON W/ MPOEKTHO-KOHCTPYKTOPCKOR NeRTenapHoCTH. llpaxTi-
YecKM Np¥ MOANCTOBKE KHXEHepo3-CTpoMTeNefl UCMOoNb3yeTCA
HECKONLXO BUAOB MMHTALMOHHNX MIPPOBHX 3aHATUR, KOTOpHE paad-
MHuaoTCcA Mexgy cofofl nC HeXOTOPHM CymMecTBEeHHHM MPHIHAKAM,
8 Takme MACHTAGOM, CIOXHOCTHD W XAPSKTEDOM DemaeMwX 3ajau,
panuoHansHo o6nACTHI0 NMPUMEHEHWA, BpeMeHeM, HeoOXOIMMEM Ha
paspafioTry W BHeApeHHe TOro WJIM WHOTO HIPOBON0 MeTONA.

dna wuuTallMd ¥ H A M B UM LY a b HoO# npopeceu-
OHansHOR NEesTenBHOCTH WENONLIYRTCA:

- Meton aHanv3a KOMKDETHEX CWTyauu#, npumep - npod-
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HeMA& CHHREHMA NPOU3BOIMTENBHOCTM TPYMA B KOHKDeTHOH CTpPOM-

. TeJBHOR OPraHMIALKK; -BAPHAHTAMH DEleHHA, DPe3paldaTHBacHH-

MU OTHENBHEMH CTYNEHTAMM WJM HeCONbIMMW TDYTNAME, MOrYT

NpeyCMATPUBATHCA COBEPUEHCTBOBAHHE CHMCTeMH CTUMYJMPOBAHMA,

ABTOMATHIALUMA YNPARNEHHA W T.M. |
MuuTanuoHHOe yNpaxHeHWe CXOJHO C AHAJM3O0M CHTyanuR,

HO OTAMUAEeTCA OT Hero TeM, UTC NpeliofiaBaTeNn 3apaHee Ha- '

BBCTHO ONTHMANBHOE WM HOPMATHBHOE pemeHMe. [lpmsep - Bom-

poc O Mepax, KOTOpHE [PHMYT DYKOBORKTENM Mpid HELOCTATOUHO

YAOBRETBOPROUMX UX KOHKpEeTHHX AsHCTBUAX NOAUHHEHHLX. |

- MeTOj WHIMBMAVANLHOTO TpeHANA. pearMsyemull C mowo-
WD CMeUMARLHO CHOHCTPYWPOBAHHEX TpeHAmepoB AMGO TepMHHA-
avHex yerpoficre 3BM (Hanpumep, TpeHaxep maa npuoSperenHua
HABWKOR paGOoTH B ABTOMATHSHPOBAHHOM JMCTIETUEPCKOM MyHKTE).

KoannewxrtunHaa npopeccHoHANbHAR REATOABHOCTD,
KOTORYD OTAWYAET BHAENeHHe HE MeHee ABYX DOJeR W BaauMo-
ReficTBHe ofyyaeuMhX, JaHMMENNMX PASAMYNHE HIPOBWEe OOAXHOC—
TH, MMHTHDYeTCA C NOMOMbY CAGQYNINX METOHOB:

- leJioBHe MIrpH, WAPOKO NpHMEHAENHE B CTPOHTEJBHHX
Bysax (cM., HanmpuMep, iuMry "[lesoBne Mrpu B yNpaBJeHWH W
3KOIIOMKKE CTpOMTEAbcTBA", Huen, Buma mxosa, 1960 r.).

- PasurpuBadue ponefl, NMpHMepoM KOTOPOr0 MOXET CHYXMTh
HMMTAUHA MPOM3BOACTBEHHOTO COBEmMAHWA, MOCBANEHHOTO Mepexo-
Ay AOMOCTPOUTENLHOIO KOMOHHATA HA BHIYCK AOMOB HOBOM CepuM.

- Wrposoce mpoexTUpoBAHKE, Haubolnee NpUrogHOe A U3y-
YeHHMA CIOXHHX MHXEHEepHWX SuMcuMiiuH. [Ipudep - pemexus npoG-
JieMd TpaHCMODPTHOR pasSBA3KH YAHYHONO nepekpectka (paspabo-
TAHHHE CTYNSHTAMU BApMAHTH, "samumaesue” Ha sacefaHWH
"ropcoseTa" - OpraHMsAuMA UBWKEHWA B ABYX YPOBHAX, ycTpofi-
CTBO MOMNSEMHHX Mepexomos ¥ T.im.).

OxapakTevuaoBanHEe HMHTELMOHHHE WIDOBHE METOMH,KOTO-
pue yxe ocowix B Hueee corhu npenopaparenedl sysop CCCP m
pAja Apyr¥x crpad, TpelGynT pasHHX CpPejcTB, YCHWIMH M Bpeme-
HH Ha paapafoTKy W NpaKTHYecKoe MpuMeHeHne (0T HeckombKWMX
AeT Ha Co3faHMe KpyNHOH gesopofl mrpw A0 2-3 HemesJb HA HMH-
TAUMOHHOE yTpesHenwe). HrpoBue 38HATHA, MOATOTORJEHHHe B
HWCH, npoeepenn yxe oxoan 1500 pas s 90 syasax.
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EPFECTS OF MANAGEMENT CGAMES FROM THE POINT OF VIEV
OF SATISPACTION AND MOTIVATION OF THE PARTICIPANTS
CF TEACHING PROCESS

H. Borakova (Czechoalovekis)

Cne of the effects of teaching methods is & motivat-
jon for learning and for precticel activity. Both of them
sre to 8 larger extent conditioned by & subjective feal-
ing of aatisfection in and after the teaching process end
by @ subjectively felt paychophysical condition. Thst's
why we find out (besides participants' output) also the
level of setisfedtion and of motivation when meesuring
teaching methods effectiveness. While the outputs are mea-
sured by objective testa of knowledge end skills, the le-
vel of satisfaction end motivetion is derived from anani-
mous questionnaires. The conclusions ere drewa from res-
ponses to the questions concerning the fact how the tea-
thing methods (used in the teaching process) weres interee—
$ing and useful end to the guestion, if a participent
‘Nents $o-continue-with the same method or -change it. .Anot-
her significant indication of satiafaction and motivation
is represented by & subjective Teeling of strain (psycho-
Phaysical condition). Finding out psychophysical condition
Teeling before the teaching by the involved met..d and
8fter it represents a check to the direot question of im-
Proving or worsening of conditionsin the teaching proocess.
lur researchea [1) have proved a significent difference
In satisfaction end motivation level between lectures and
86tivoting problem teaching methods snd within the frame-
¥orks of these methods the highest satisfaction and moti-
Yétion of teaching gemes, especislly of management games.
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All the sctivating problem teaching methods results in
higher motivaetion caused mbove all by the feot that the
participents ere confronted with e conorete problem
their own sctivity or from sn ectivity which is cloase %
them. This problem is to be solved by themselves indivi
dually or in groups by @ more or less complex end inte
dieciplinnery spproech, There‘’s another motivetion fec-
tor in teaching (end especislly menagement) gemes, name
geme feotor-playing process es an activity satisfying t
participent not only by reaching s gosl but also by itms
oOWn Process. : '
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0 MPOTPAMMHOM OBECIEYEHMM JIEIOBOA
AIPH MMOBK

B.M . Rjmuos (CCCP)

B zoxxage naeTOd ONNCANNG MANWHHON peaNASAINN
MMEPAINOHHOR MONEAN pecypCHO~TEXHONOINYECKOR CHOTS-
MH - noguonesm MMIBK /MumramuoHHAR MONSXb MPOLECOOB
SROHOMEYOCROrO Kpyroodpora/, Hax yvedHoe, Tag M HC-
0XENOBATEALCKOS TPENCKCHNS 5TON NMUTAIEOHHOR EIpu
OPeANOArasT BOSMOXHOCTE NPOBERGHNS BRCOEPEMEHTOR 0O
pasHEM cnesapuaM. Yes Gozee rudkoll ABAAOTOA KOHOTpPY-
KINA HrpoBoil OGOTAFOBKE, TeM Medbme sarpar Tpedyeros
WLIA €0 HACTPOHKE NpE Depexone OT NCCAONOBATELLCKEX
ETPOBHX EMETAIMOHHYX JECOSPEAMOHTOR, OPOBOIEMHX DO O~
HOMY CUGHADHND, K BKOUGPEMEHTAM N0 HPYTOMY CLOHEDED,
I'NOKOCTh KOHOTDYEUEN krpoBod odcraHoBkE B MMIBK oGec-
N8YHBAOTCA MOLYABHOR CTDYKTYpOM 0asH NAHHHX MOISAN
PeCYpCHO-TEXHONOIEY6CKO# CHCTeM:.

CraTHveckad CTPYKTYpPA MONENH XAPAKTepE3YeTCHA
SNEMEHTAMN MOJeRNpYeMOoll PecypCHO-TEeXHOAOPHYECKOl CHO-
TeMH, SABHCHMOCTAME B 3THX 3X6MOHTAX N CBASAME MOXLY
DNEMOHTAMM HA A3HKE KOMOOHEHT OasH jaHHuy MMIBK. HSxe--
MEHTAME MORENHPYeMOHl POCYPCHO-TEXHONOTHYEOKOW CHCTOMM
ABAAOTCA: DPONSBONCTBEHHAA GNWHHIA, OTPONTOALHHE 06%-
8KT,TOpON, DPENIEYECKOS NMLO, OpAxet NrpoBOfi BROHOME-
Yeckolh cmcToMd. COCTOAHME HTHX BAOMEHTOP, SABHCHMOCTH
BHYTPE 3JMGMEHTOB N CBASH MexIy SAeMEeHTAMN OTpaxantcs
B oTmenbHux Jaltnax dasu janHux. Boe daliau spaswrea mE-
eKCHPOBAHHUMY NocxemoBaTensHbMs (aliiamu ¢ fmxcmpoBaH-
Holl mmiHOM samscm, TEOROCTH KOACTPYKINE MOTENN pecypc-
HO-TeXHONOrHYECKOH CHCTEMH B YACTH €€ JXEMEeHTOB COcTo-
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KT P TOM, YTO MporpaMmMHoe odecneveHd® NIDH NO3BO
eT TAK KOMIOHOBATE ErpOBYD SHOHOMEHECKYD CHCTEMY,, |
9T0 B Hee MOry?T BXONETE ADJOS KOJEYECTBO MPOHIBOACYE
POHHMX GMEHAI H CTPOHTENbHHX OUHERTOB PASHRTHHX BHE-
NOB PACHONOREHHEX B NPOHSDOALHOM KOAHYECTBE TOpONOR
HAXONANEXCA B JNOHX TOYKAX TEpPETODEE RTpoBoif BKoOHG
muvecrol cmoremy. [porpammroe 00ECNEYERHE HIPH NG
BOSMOXHOCTE AIMHEECTPATODY EI'DH YYPERIATH, POODraHi
SOBHBATH EJN ANKBENEDOBATH EIDOBHE OObeIMHEHHS, &

TARKXE COSNABATE EJE JEKBNIEPOBATH DPHINYECKHEE JHIA
IPYTEX BENOB. I'NOKOCTS IPOTPAMMHOTO OCECHedYEHEA MIDR
nposBaseTod TAREE B TOM, 4T0 cOCcTAB orTatelf onmmera

HTpoRO# sEROHOMNUECROE CRCTeMH TaRZe MOXeT FODPMEDO-
BATLOf, RDOME@ RBYX HOXONHHX oTarefi, OpraREsaTOpaMi
HI'pH BCXORN W3 mexefl mpomeneHua sremepmmenya, I'mG-
RoCTS mporpammoro oSecneuerma HMIDK camsanma ¢ nmaps.
MeTpRuaimefl sanmcEMoctTell W NCHONLSOBAHHOM RN HERO
TOPHX NS ENX TACAIMTHOT'O MpONCTABJNGHEA, & B YACTH OT-
paxeHmA cpaAsell Memny SieMeHTAME I'ECROCTH COOTONT B
HpORIBOALHOCTE €@ TpaHomopTHOM ceTm ® Hadopa HOrORO-

Basmmyeckyn crpyrTypy MMIDK. Dporpamanue moMmaexcs
HMIBK moxso pasOETh HAa TPE RABCCE B COOTBETCTBRE C
TpemdA TEONEMA mONL3OBATENeHR: HIDOROB, ONEPATCDA W A
MEHECTPATOpA. BCE OHE BHSHBANT(IC NOMOWED CHEHHEARH~
HHX MarpoRoMani. [porpamMAue ROMIIERCH ETDOROB M03-
BONSOT EM BecTH imaiors ¢ SEM. Kommmexcs omeparopa
NPeNHASHAYEHH JUIA MONTOTOBRN NOATEALROCTE KTPOROB,
ADMEHECTPETOD' IPH ¢ [OMOMSD CBOEX IPOrPAMMEKX KOM-
INEKCOB OCYMECTRENET yNDABNEHEE BECHEDEMEHTOM.

[porpamwoe odecnevenme WMIIBK peammsopaso Ha
Asure QOPTPAH nxg SBM HOPI-I00. Iinm mpomemenma Erpo
BUX EMETAIMOHHHX sXcmepEMentos ¢ MMIBK rpedyercs
OKONO mATH weradaitt mamarts Ha mmcrax,



THE APPLICATION OF SIMULATIONS TO LANGUAGE LEARNING
J. Lonergen (GCreat Britein)

The use of simulations is widespresd and successful
in mony brenches of indusiry, businese and ecademio life.
Within these disciplines there is also e great nesd for
communicetive competence in cne or more foreign .engueges.

Langusge tesching snd learning in these specialised
contexts requires equelly specislised skille and materialwe,
Far more is required than wordlists of specislist terms,
offering dictiomary entries of lexicel equivalents. Com~

municetive competence requires the ability to handle the
foreign lenguage in s wide veriety of circumstences. These
msy include relatively simple tesks, such ss compoeing and
reading telex messages, or skim resding o technical index.
They will slso include more complex lenguage activities,
such as presenting e peper, conducting & meeting, cr ne-
gotiating contrectusl errangsments. Underlying all these
activities is the necensity for the appropriate style of
lenguage, reflecting the interpersonsl relationships of
the dieslogus periners. :

These complex aresa of foreign lenguage activity ere
often precisely those which are practised in simulations
for participants in their mother tongue. The tremendous
amount of expertise snd publirhed materials that exist
in mother tongue eitustions should be harnessed for fo-
reign lenguage teaching. However, thers are consiraints.
(ne major constreint ie finence: most lenguage treining
departments de not have the resources thst industrial and
business training centres have. The second constraint is
personnel. Adepting existing simulations for @ language
learning progremme requirss specialist applied linguistic
analysis of the materials. But goodwill and interdiscip-
linery cooperation cen fres us of these comstrainta.
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(ICTEMA AKTMBHHX METOIOB OEYYEHWA B MHCTUTYTE
DOBGMIEHWA KBAMIOUKAIMY WHOOPMALMOHHHX PABOTHWKOB

¥.C, Apymosos, H,B, Bopacozsa,
C.I'. Koxecuuvenxo, A. A, Coxoskena (CCCP)

Hurencuduxarma yveduoro npomnecca Ha OCHORE NOBHNIOHEA
AKTEBHOCTE OOyvaeMiX ¥ YIyTmNeHEA yOpabieHNA KX HO3HaBa-
TORLHOR JieATeABHOOTHD, OpeicTaBAAST colofft omMH H3 omOCO—
doB pememtn npodxemy SgPexTMRHOCTH B KavwecTBa OOYWOHMA,

HIMP sABageTcA TONOBHHM HCHONHMTEAEM HAYTHO-UMCOASHO~
Batesboxoff padotd “MeTomd axTHBEsamuE ywelHoro mpolecca
B CHCTeMO DOBMNOHAA RBaMMPuRAIEE", ROTOpaA BRANME8T pas-
padoTKy KAK TEOPETHIECKAX NpodieM AKTHBMSAUKE, B YACTHOO-
TH, OCHXOJOO-USAurOrWYSCKEE OCHROBH, TAK H COSJAHHE H
OpEMeHeHHe KOHKDOTHHX HeNOBHX HIp, KOHKDOTHHX cHTyammit,

8 TAKE® CHOTOM ARTHDIHNX M8TONOB OCYYSHMA MO JHCIMILIMAAM
H CclNeUmaJbHOCTAM. HexoTophe pesyabTaTd HccaenoBarEfl OymyT
OCBEHEHH B JIOKAANS,

CmemerMe AXUEHTOB C CECTeMH SHaHME Ha CHCTeMy HaBH-
KO0B, ywemuli, CONOCOOB-TOBEXOHAA, IpHMEMOB TBODPYSCTBA,
DPOKCXONANE® B CHCTEMS NOBHUGHHA KBANMQUKAINN, AKTYBANSH-~

yer sanavy Badopa fopm W METONOB OCYYeHHA.

OcuoBHoft MeTonoxormgeckn# Bonpoc, Tpedyumuit oTseTa,
MOXHO COPMYNEPOBATH CSNyNmMMM 00PASOM: CYmeCcTBYyeT JH YHE
BepcaNbHAA METOIMKE, N[EMeHEHEEe KOTOpoRf HACT OCOCHOBAHHMH
BuOOP opm M MeTONOB OCYYOHHA M NMOSBOUHT QODMMPOBATE CHC=
TeMH AMO, COOTBETCTBYMNME USNsM, CONEDNEHEO H IIPOJQJMEH~
TENBHOCTE OOYUeHHAT

B WIMP paspadoTa ONMH U3 BAPHAHTOB TAKOM MmeTOMMIM,
~OTOpAd HCOOUL3YET B KAUYECTBE UCXOAHHX NAHHHX mdnn—:m—
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maraveckull mraH, KBAIMTERAIMONAYO XAPARTEPHOTHRY CHEIRA-
micta B xxaccudwmaimw AMO, [lepsue xBa HOKyMeRTa ompefe—
AADT CORGPRANHG K UGJR OCyveHNd, & TAKEe ypOBeE: Tpedo-
pamnfl ® nesy. Knracomfermamma AM) noaponsetT onpexeseHHEEM
00pasoM aTropuTMHBEDOBATH BHOOp RoHkpeTHHX AMO,

Henoxrsopamme wetomsre Budopa AMO omuT WX CHCTEMHOI'O
NpEMEHEHRS NOSPONHIE ONOAATH CAOMYMIES BHBONH:

~ CHCTEMA JONXHA CRABNHMDATLOA W8 pasmwuHEx fopu ax-
TWBHOr0 O0y9omIZ ¢ yYeTOM NCHXOAOrO-NENATOIHYOCKEX Tpe-
Gopazmft ® yIadnoMmy mpompcoy;

- oHoTeMa NOJMKHA YHNOBASTROPATH JMNAKTHYCCKEM NPERIMAN-
namM;

~ BAGMEHTH CHCTOUM ROUMHH CHTH CBABAHN Mexxy codof
TEMATHYOCKE, JOTHNYOCRA, OPrasusalMOHHO;

- CHCTOMA AOJEAA CTPORTHCA MO HapacrammoR crememm
CHORHOCTH KaR O TOYKN SpDOHES TOMATHKN, TaX N ODIeHN)AINE

= CHCTEMA JONXHA MMGTH MONYABHHR MDA NOCTDOOHRA;

- pHexperme cucTeM AM0 AoWSCeXHO NPABONHT K AXTE=-
BHE3AIEE TPAIANEOHHEX dopM odyIeHmA;

- CHOTEMA JAOEHA OHTH amantesHof, TO €CTH JeTRO npmc~
nocadM@BATRCA K KOHKDETHHM YCHOBHAM, CONSpEARND, RMH-
TEABHOCTH ¥ RORTHHISHTY OO0yYAOMEX.

B morxam npejcTaRieRN pa3padOTAHHHS X HOUOIbHSYOMHS
B HIIMP crcremn AMO, BRADYampe 22 NeAoBNe WIpH B 28
KOHKPETHHX CHTyRI#, AHAMWSEDYDTCH OpPOCHEMH WX COBNAHEA
H BHEJDBANA B yvedHMf mpomecc, OOCYRIawTCA TPYUEOCTH
Hcoors3oBanma dBM B M.
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Wr'POBOE MQUEIHPOBAHHE
B NPOUECCE OEYVEHWA AIMAHHCTPATOPOB BA3
JAHHNX CHMCTEM YTIPABHEHHA

AJ Juguny, 9.H.Kywruna (CCCP)

Coppemarnan MHPODMALHOHHAS TEXHOAOIMMA, OOeCHeuNBa~
mmas @yHEUMOHEDOBAHME CHCreM ympammeHss /CY/, ocHoBaHa
HA HcOonb3oBeHMM OGanxos nerHex /BI/. OcHomHOR nepcoHas,
peaxnsyomiit BCnoAbDoBaHME Bl 00BEAMEASTCH B PRYINY AfMNe
umcrperopa Casw pammux /ARL/.

Bucoxue tpefoBaHuf, NPanhABAASMNE X NPOPOCCHOHAN b
soit xeanwpuxaimu ABIl oOycioBuin HEoOXONHMOOTH HCNONBIOBAs
HMA NpH MX oOyUsHMM METON0B HWI'DOEOM0 MONEJNDOBAHMA. ;

Hexoswe mrpw /JIM/, Bxogamme cocTaBHOR WACTED B MpO=
uece ofyuexms ABJ]l na cneuuenmsammy "Mugopusnmontoe 0660w
neuesne cucred ympanaesua (HOXY) pwmpuane gparwestu, peaw
ausyomue gesarexsHocrd ABJl npu npoexrupopanmu HOCY u npm
sRennyaranun GaKKOB feHHux. B ravecrse cpexorTe cosjamus
B paccuarpupanyca cucrewmy yupemieHua GasaMm RaHHx
/CYRIL/ OKA, WHEC, CETOP, !

B i paccuerpusamica npe wrposwe mogeans 1/ wrposes
mogean "llpoexrupobarue Bll He octioBe CPABHMTENLHOrO AHONMHw
sa (Qymapouansiux posvosHocrell nespamumx (VEL" 2/ wrpopes
soness "Oprammseiyin @ynmumonmposarus 0sHka pamHmx”, .
B nepeofl momean Ha 3smeHHOfl NpegMeTHO# OOJACTH MCCHSRYDTs
4 BONSOLN, NO3BOAADINMO OUEHWTH YPOBEHb He3aBHCHMOOTH
TPOrpesd ¥ JAHHMX, CIOXHOCTD CXeMH JAAHHMK, CDEACTBA SSjM=
Th NAHHEX 0T DASPYNONMA B HECAHNIMONNPOBAHHOI'O JOCTYNA,
CTOMMOCTD X JARTENBHOCTH OJYWSHHA HepcoHaia paloTe ¢ Heo
XOQUEMEMN DPOrDAMMHEMN TpofyETaMN. Bo BTOpOH MOjeim HecRe=
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AYDTCA SINSORN, NoSBORANENE BupadoTaTD OGHYD TEXHOIOINe
YeCKYD CXeMy Noppefmelus OsHEa RAHHHX B AXTYAULHOM COCTO=
fMH, 8@ PMAHHO3 BHOOSHOHWe NODBOHAYAALHOM sarpysmm Gaa
ABHHEX, BLOONHOHN® TORYHOH HOPPOETHPOBKN XP4HMMEX RAHHEX,
oT00PEXOHHO B CXOME fNAMMNX HBMOHEHMHl, BLHSBAHHHX NSMSHOs
HueM COCTEBA NAHHMX, DACCMATDHBAGMMX B (DSMETHOR 0G6IA0w
vi, ofecneueHue fyHKUMOHNDOBEHMS NMPHEEASIHEYX TPOMpAMM B
cpane GBHKS JOMHMX. '
B urposyw rpymmy AE]l BRADUBDTOA CHEUMANHOTHE 8HEw
MK, cuoremusit nporpmamor no CYE], sexnoNONIDRENALw
nofl NPOrpaMMMCT, TeXHOEOr=-NporpeMuNor No sHPopuatmokHod
fese /¥B/. B uponecce mrpy Kaxauih S YUOMAHYTHX cTielpiae
LHCTOB DONYWaeT BBOES, Tpelymume nufbepermupoBekHux
peaKnuf; SHANHTHK No comanTHEe M 00padoTHe MAHHLEX B DamAle
nof#t npepmMerHoll ofaactw, cmcremunil mporpaamcr no (VE[ -
no noynepxewin CYB] B onepawnoiHol CPERe, TEXHOEOI'siiDRe
KIgHOf NPOrpPAMMMCT IO COMAACOBEHED DPWRASNHHX HPOrpamMy o
- (YBH, rexsozor-uporpammer no ¥B = mo noggepsamun ¥B B
BNTYANBHOM COCTOAHNW. Bwecre ¢ 7eM SHRUMPEILHAR YACTH MI'e
poBHX BBOAHHX Tpelye? He MIONMDOBAHWHX, fi COBMOCTHMX DOaK-
unit wrenop rpynnu ABI.

llpuxnagroe nporpaMMHos o0eCNeUEHHS ONECAHHEX HPOUSCw
COB WIPOBOr0 MONENKPOBAHHS BRIDUAST NAHETH NPHRASNHEX MPOs
rpasas CVEJ] OKA, CETOP, MHEC; xourmexc Mporpamss MMHTSIHON-
Holl Mopexm, ofecnounpenmefl peaxijmy CHCTOMH HO pemeHHA
W'peDmMX{ KOMIIERC NPMKASRHEEX UporpaMM, 0Jecneu:Baniux
lpoLece ErpoBOr0 MOUEANpOBaHMA N0 BOHSONAM.

llounuexe Texmmuecknx cpencTs ofecneumbanmii OpoDe=
AelMe onKCaHHHX emusonop BxmpueeT EC-0BM ¢ onepaTuBHORN
eusrep OI2 KB, 8 gecxomopa, AECHEefHHA KOMIASKC
EC 7906 /7%0/, ALY, OC EC mepcus 6.1.

Hrpa nporoguTea B JMENOFOBOM DEXHME,

B goxnage ONKCHBEDTOR OUBET W CMCTEMA YIIDARJGHNS,
UpenuerHan 0618CTH, OPrAHESAIMA NPDH, ROMOHCTPHLYOTCA M
Gopuatmorian PeXROZOrEA NI'DOBOMG MONENNDOBAHER, O66CHETN
Banmas gocrmkenme yueOHux ueaed.



ADDITIONAL T 5KS IN CARRYING OUT BES 3 SIMULATION
GAMBES IN THE FIELD OF EDUCATION ARD FURTHER
TRAINING

W, Wagner (DDR)

In the period from 1975 to 1983 the BES 1 game and

from 1983 the BES ) geme was applied to the training of
students of our college in the field of economios. The ap-
plicstion of simulation games to the training process has
baeen succesaful and is indisputable.

The BES 3 game is » computer-bssed simulation geme
(using en eleotronic data processing unit of the BSER
type). Its main content is:

= the exact production plenning with joint operation
of manpower, working medis end subjects of labour.

- the reflection of the scientific end technologiocel
advance hy possible measures of rationelisation, which ge-
nerally result in an incresmse in production and effective-
ness end, on the other hand, in the introduction of new
products with improved properties in use end s sm ller in-
put of materisl, and

-~ the marketing operations which ere distinctly di-
recied towards the increase in the export end which are
influenced by corresponding price fizing, by attractive
service activities eand by the quality of the producte.

On the basis of neerly the same initial situation and
on the basis of the strategy to be worked out by their de-
cigions during several game periods the studente have the
task to lesd their combines and enterprises to an objectivt
which is documented by the plan tasks.

Apart from the students' very own tessks on the simuls”
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tion geme, which consist in making decisions in such a way
¢hat the plan tasks will be fulfilled and overfulfilled,
ijn the course of the game additional tasks erise, which
peve no direct connection with deocision-making, but whioch
powever, help to meke the complexity of aeconomy essier to
understand. Thus, e.g. the following additional teske can
pe carrie® out on the basis of the computer prints evai-
lable after each game period:

~ Cost enalyses with mein significance being aitn-
¢ched {o investigations into dynemice of costs.

-~ Price caloulations, which cen be worked out with
the excluslion of coste which cennot be calculated agoordi-
ing to the prevailing legal rulea.

-~ Oalculations of dues bound to productas, whioh ocan
veuse estimulating effecte with regard to the amount of
the compound operating reeult in the caese of profit above
iverage.

- Working out measure plans, if the atudent teams
achisve unsufficient production outputs and marketing pro-
oeede end if the prerequisites for normal enterprise si-
tustions have to be oreated.

- Qaleculstions of penal obligatioma, if the commer-
tial contracts based on the production and merketing plan
tre not completaly fulfilled.

~ Calculations of economic indicators for relevant
indicators which are not conaidered as plan tasks.

- and others.

Economic simulation gemes contribute to the develop-
hent of the complex economic thinking in the process of
ucation. The students learn to understand the total re-
Production prooess in its complex relationship in a bet-
ter wey. By inoluding sdditionsl tasks as mentioned in
the ziven exauples, which offer themselves to & oartain
legree "on the verge of the simulation game®, the advan-
tages of the simuletion geme are more distinctly emphe-
LIETY




A NEW A¥PROACH FOR BUILDING SIMULATION MODELS

M. Motzev, I. Stenchev (Bulgaria)

The present paper deals with the problems of build
complex simulation models, designed in the form of a ay
tem of simultaneous aquetions. A new approsch in this fi
is described.

The maip ides in spproach proposed is that the symt
gis of the model is based on a multi-stage selection pro-
cedure. At each stage of the procedure s large number of
hypotesises ere genersted. They "fight for survivel™ end
after thet only few of them are selected as "best™ in th
sense of @ predifined selection criterie. The so select
hypotesises are used for genereting @ new, more complex
hypotesises at the next stages of the procedure., The pro-
cess of selection is started agein esc. ;

The mecro-economic model SIMUR, design in the form
of a system of simulieneous equations, is selected thr
this procedure. The model ig tested upon "real 1life" det
of the Bulgarien euononio. In order to point out the ado—
quateness of the !IIIII a variety of statistical oriteria
wore employed.

Baged on & s:tllm model, & mansgement game is design
for the purposes of making simulstion experiments in
the field of Netions]l incems distribution end forecasti



ONHT NCMONBIORAHUA XEXCBHX WI'P B TEXHWYECKOM BY3E
9.%.Besaynuuf, T.H.Kvasuenxosa (COCH)

fia xafexpe SKOHOMERN W YNDABEERWA MPOKIBONOTBUN
JHTAN ww.C.M.KRPORA WADORO RCOONEOYDTCA HEXOBHE RIPH Xas
BOVUEHNA SHOHOMWYECRWX ANCHWNAKA. B RACTOAMEE BPEHA HO
BCEM MPOPRARPYDMAM INCORMANHAN NMPOBONAATCA IBNOBHA WIPH,
npexcTssagpmMe co6oR 2 yyeOHWX KOMUXGRSA! KOMNNERC WD
"3fpeRT" NO COBEDUEHCTROPAHMD XOSANCTDERHOI'0 MOXaRW3ME N
ROMRMIERC noXOBMX Krp "Bpuraanufd nompaz".

0da xounzewcs paspadoTani B WACTHTvTe npodze ynpas-
AGRHA ROMNEKTHBON AETOPOR NOA PVROBOKCTBOM X.T.H. B.H.By-
prosa, Jfemosée ArpH ydefHuX KOMNAORCOS MOARGWmMpoRaHM
npenozapaTeai Hasearnofl kadexpu ¢ yverod ocodenmocred
orpacacl ToRCTHABNON H AEeTrKOM NMPOMHEIEAHOCTR,

TeMaTHRE ZEAOPHX WP OTPAEACT OCHOBHHE MYTR 0OBHEO-
AnA 2P PeKTADROCTH MDOMHEIEHHOTO NPORSBOACTRA, B Y80THOC-
TH, LEXOBHE DY NOCBANEUH: COPEPEEHCTBOBOHWD MABHADOBA-
WuA - "Maaa™; nOBHEEHWD RaYECTBA NpOAYROAW — “Rawecrno”;
yAy4S6RUD OPrAHK3ANNN CONWAXRCTAYECKOTO COPEBHORAHNA -
"opepHOBARNE"; PASBETAD KOAXCKTHBAMX HODM OpraHM3amnAR ¥
onABTH Tpyna - “Gpwranuif nmoapAi™; COBEPEEHCTBOBAFWD Op—
TaHASANNA DeMOoRTHOTO Xo3nlcTBa - "PewoET"™ W AD.

3TH WCPH APOCTH B OCBOEHNW W MDOBEAGANR, He TpedvoT
cncpgranbAol MoTemATRISCROR NOATOTOBKR mpenozaBaTexel w
CTYAEHTOB, OHA YHWBEDPCALbHW LA MHOTHX OTPACAER NPOMHE-
IEHHOCTH, NOCTPOGHH HA OAHOR KOHCTPYKTHBHOR OCHOBE, 4TO
AAET BOSMOMHOCTH VCAONHHTH MX B 38BHCHMOCTH 0T CTCMCHHA
NOATOTOBACHHOCTH CTYACHTOB. Ocodo caegyeT OTMETHTh ARTy~
AABHOCTH TEMATHKM 3THX HID.
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Nlepeunc X6HAHE WP HCHOABSYDTCH KOMIABKCHO W C NOCTA=
NeHHHM YOXONHEHHOM WX N0 Mepe HAKONAGHHA CTYHNeHTAMN SKO-
HOMHYECKWX SHAHWA, Tax, Xeiopue Wrpw “zas”, "CoOpemHOBARM
"EpAraiEan oniaTa TpyAa" OPAMEHADTCA NAA OTYAGHTOR 34
Rypces B MPOCTOM PyYHOM BapiakTe, B aToM Cciyuae Wrpd B 00-
HOBHOM SaKDenAADT SHOHWA CTYAGHTOB MO KIYUAEHMOMY MaTeDH-
azy. Boxee oxoxHHe XAXOBHE WIpH: "CTHMyIUpOBAHKE NPOKS-
ponorpa", "Pewmonr", "KawecTmo™ MCnoALSyDTCA RAK OJyuAaD-
WRe MPHHATHD NPABHABHNX YNpaBAGHYECKHX DeNEHHR HA CTADENX
Eypoax,

OnuT TAKOr0 WODOXL3CBAHWS ACHOBHX MTP [10KA3HBA ST,

YTO HECCHHOHHO NOPHEAETCA KAYECTBO OSYYERHA CTYAGRTOR,
CTeNnedh yCBOGHHA WMM yvedHor'o marepuaia, YrasaHmwe Jexo-
BHE HIPH CnocodCTBYDT NPHOSPETEHRD CTYASHTAMA HABHKOB
SKOHONHKO~MATEMATHYECOKOrO AHAAH3A W DEmeHRA sanay ynpam-
ACHAT NPOH3BOACTBOM.

Inreparypa

1. Bypxos B,H., WeanoBoxup A.I'., Hewnesa A.H., Menxus A.B,
Jexosue wrpt, - M.: (lpenpuut, WacTaTyT npodaew ynpeRaerus,
977,



JMAMHOCTKA OPFAFM3ALMM. KAK OCHOBA OBVUEHUA
P.'o_'KOH)m'I'I'EIEﬂ

T.A,3nenypu (CCCP)

lpuMBHEHWE [ENOBHX MI'D B mnpouecce ofyueHua xoasicr-
BEHHWX pyROBOMTEXe! oxeswBaeT G0Jee CHABHOE MejseBoe BO3-
AcHCTENE HA ODMEHTALIMM, SHAHMA W YMEHHA YUACTHHKOB MID
TOPMA, XOrfi2 OCyuaeMHE. DYROBOJMTENM MOSHADT B WIpe OTpame-
HHe cOoGCTBeHHHX RIDUEBWX nMpolisM.

Sromy cnocofcrTByer MCMOALIOBANWE IMMOKMX RENOBMX Wrp,
rje MMHTAIMOHHEE MONeNH YTOUHANTCA W BETATMSHDYDTCA HA OC-
HoBe wHjopManMM, MomydeHHOd oT umeHoB yueSHolt rpymmu. C
apyroft cTopoHH, wieHw yueSHoRt rpynnu HoaxHH OHTE MOAroToB-
neHH gaR ofofmeHus W dopuanwsaumu WHPODMALMH O KADYEBHX
npoGneNMax, 0 cCAAGHX W CHJABHHEX CTOpOHAX, 00 OCHOBHHX Xa-
parTeprcTHrax cBoell opramwsauun. [loaToMy mepes NpUMEHeHW-
eM POPMANMIOBAHHEX METOA0R HMHTALUMOHHOrO MONE/NMPOBEHMA Le-
AecoofpasHo pyrosomMresed ofyuaTh METONMM DMATHOCTHEM Op-
FaHW3AIHKM, YTOOH YTOYHATH MX MHNTYWTHBHOE NpejcTarieHwe 0
COCTOAHWM CBOEH OpraHMaanyn.

B MemoTpacnesoM WHCTMTYTE MOBHIEHKA KBAIKM(MERAUMK py-
XOBOAAMMX DAGOTHUKOB W CAEUMAJWCTOR HApOAHOr0 XO3AhCTBA
dcromeckoit CCP, pa3paGoT8H 2-MECAUHHM LKA OGYUYEHHA XO03AR-
CTBOHHEX pyROBOmMTenell, KOTOpHH omipaeTes HA MpOUEBAYDY
KomMrIIeRcHOR auarHocTHin npeanpuATHA. [locne BCTyrMTENBHHX
Jexuuit xosafcTBEeHHNE DYKOPOAMTENM NMOAYUADT BHKETH, JUCTH
BRCIIEPTHHX OLEHOK ¥ JApYrMe WHCTPYMEHTH, MOSBONAKNUE MM
Co6upaTh QMATHOCTHUECKYD MHPOpMaUMK HA TpPeNIPHATHH, TAe
faxuuft pyxosomurens pabortaer. CTPYKTYypH3aUMA ¥ WHTerpauua
NoayueHHol uudopManny ocymecTEAASTCA Ha ocHope ofmeil msar-
Hoeruyecko cxemw npemipwATHA (cw.puc.). C momompo mmar-
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HOCTHYECKON CXeMu Ha CeMMHAPCKHX JAHRTHAX CPABHHBADT KJO—
YeBHe NpolneMd H COCTORHWA DasHuX npeanpuathil, Gopumpyor
NOArpPyN ANA MPOBENeHHA CreluMANbHOM NMArHOCTUKM W paapa-
GOTKH MpPOrpaMM COBEpPIeHCTBOBBHUA YNPABIGHWA. .

Crema W o6mag NOrMKA KOMMAEKCHOR aMarHocTHkM ofecnae-
WMBADT CTHKOBKY PaSHNX NpejMeToB OCyWeHWs W OCMHCAGHWe
TROPETMHACKMX 3HAHHA C yUeTOM CYmHOCTH M B3AMMOCBASM KOH-
KpeTHX npobxem oGyuaeMoro XOHTHHIPEHTA DYKOBOIMTENeN.

lpepcraBaAeTCA, WTO NMPOBEASHHE KOMINOKCHOH OMATHOC-
THEKH MOSBOAASY DPYKOBONMTENAM Gollee LI@NIOCTHO MOHUMATL BSAW
MOCBASH (AKTOPOB, KOTOPHE CAYRAT MMPOIMETOM MMHTALMOHHOT'O
MO IHPOBAHKA NMPEANPUATHA M NeATENBHOCTM MO pemeHWn npod-
JNeM ynpasjieHuA.

cPEm:
- ngasgnanwmm“:- SN H
b ano TrFRHAINA
TN, CODR -
g:;:um; uoaﬂc!m- TPEAIPARTHE

{oKoHOMMUECHMA EHAMMD W ANAKMN
YOpAr ‘mesent npoleccos

e = mane

Ofman mAAIMOCTHNBCERA CXeMb (e ANPRATHA
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WrPOBAA GORMA OEYYMA B YHABEPCUTETCHOM OBPASOBAHAH :
BOIPOGH TEOPMM W TEXHOJOI'WH

X.C.XaAgapos, H.K.Axueros (CCCP)

B cospewenioR Tex+HONOrKM OGYUEHMA BCE WMHpE WCNOAbAY-
pTCA ANTHBHHE QOPMH W METOIN OPraHMsaliy ydeOHOR patoTH.
B aToM MAGHE HYXHO 0CO00 OTMOTUTL ABJNEHHe WrpoBOR (opuu
oOyueHna, B HacroAmee BpeMA WHTEHCHBHAA paspadoTKA AeX0-
B¢ UPp Begerca B Bysax Mockmw, Jenunrpapa, Kueea u Homo-
cubupcka. CaemyeT OTMETHTH PACTYMYD OOMYAAPHOCTL WIpoRGH
fopwu ofyueHMs B BydaX cousammcTHYeckux ctpaq Esponm, B
ryMaHHTAPHOM W WHEXeHepHOM 00pasOBAHMH BEJYWMX NamHTaIHC-
THYOCHMX CTpaH. Q‘-IBBHJD'IO, UTO ABAEHWE HIPH B TEXHOAOI'HM
ofyveria  janeko He caydaiiHoe M He MPOCTO MOJHOe ABAGHHO.

B moxzage ocBemeHs OCHOBHbE HANDABAEHUA B PAIBMTHH
Hrposofl dopam -o6yueHns B nepwon 1933-1983 rr. Asropu Bu-

. JeJHIM MMMTAUMOHHEE MCDH B BMAe AGJOBHX, TEXHOAOIMUSCHMX
- K NeJArOrHUYECKHX UPD; CHMBOJIUYECKHE WI'DH B BHAG BNeRTDOH-
HHX ¥ KAPTOUHWX MIPp; MCCAeAOBATEIbLCKHE MIDH B BHAG WMHTA-
LHOHHOrO MOJeNHPOBAHKA MpodecCHOHANBHOR AeATeJLHOCTH Che-
' UMarveros Oymymero. BuABNEHH TEOpPETHUECKHe MOJOXBHHA WI-
popoll fopun ofyyeHHA, SAKOHH W O6uUMe MPEBHAA, NPHHIKMH
NOCTPOGHHA yUeGHUX Urp.

~ABTOpAMM TIPEFAATASTCA “YHUBSPCANLHAR  MOTONMKA OPraHn-
fauuM ¥ MpoBefeHMA yyeOHHX MMMTAUMOHHHX MTpP B Byae, pas-
paloraHa TeXHONOTHA -COMNAHHA M BHEAPEHHA YueCHMX CHMBOMH-
YECKHX MIP NO YHHBEPCHTOTCKHM KypcaM XWMWH, Qusuxh, mare-
MarTukM W Ap. B powxnage maH cpaBHHTasbHEN aHeawa spdexTHs-
HocTH MrpoBoR fopuu ofyuyeHWs, BHABJISHH OCHOBHHO BNEMEHTH,

CTPYRTYPa M M@XAHHOM YUeOHMX HIp.
B saxapueHWH onpepesieHo MECTO W NEPCREeNTHBH NpPUNGHe-

HHH Mrpopod GopMH OOyueHHWA B YHMBEDCHMTETCKOM OO6DAAOBAHMM.
Onu npexie BCErc CBASAHH C AKTHMBM3auWeld nejarorwyeckoft
NMOAroTOBKM CTYHNEHTOB - Oyiymux yuureseR M nperojssareneld
BHCme# WKONW: C JANbHEeNmHM PA3BHTHEM TEODUH ¥ TEXHONOIMM
AXTHBHOrO OOYUEHMA.
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VTIPABIEHYECKAS MMMTAUMOHHAA WI'PA
*PACIPEAENEHIE PECYPCOB®

A.A.CapuxtGexopa, B.K.Yanmuxor (CCCP)

B nocxeHie o DACTPOCTPAHEHHMM METORON JUIR ARTHE-
HOrO OCYUSHWA CNLHANMCTOR N W3YUEHHS MEXSHHSMOB OpraHW3a-
IMOHHOTO fYHKIIMONKPOBAHKA ABAAEGTCA WETOR YITPABJIEHUSCKHR }
" mumranuonHux Mrp (genorux mrp). B mammoRt paSore onmcwsaer- &
ca yueGHaA ynpasieHueckan KMWTEIMOHHAR wrpa "Pacrpegenenue
pecypcor”.

lieas wrpw - axTweHoe (QopMMpOBaHWE RBAMMGHKALIMOHHKX
XapaxtTeprcTHr xo3aficTpenmux pyrosomurenell m Gymymux cne-
OHAaAKCTOD B BMAe oHaHui, ywmennd W HaPNROB WIM MCCAenosa-
HMe MeXAHRIMOB OPraHHJaIMOHNO-IKOHOMWYECKAX CHCTEW B npo-
neccax pacmpepienenna pecypcod. Mcxoma w3 copuymposanHof
GOl KOMMOHeHTAMN MIpDH ABAADTCA OPraHMSALWOHRAR CTPYRTYypa
C ONpejsNeHHEM YYACTHHKOB HI'DH, MONENA W NpABMAA HIDH.

OprasnsannoHHAR CTPYRTYD& WIPH MpeACTABARET COGOM
CTPYKTYPY CHCTeMH pACNDeNeieHKA Decypcos, cocTosmeR Wa i
nocraemuka (cxraga cupbA) W /- norpeGurenedl pecypccs b
(yuacTrmeos wrpu). Momesw urpy B BHES GOPMANTHIOBAHHMT M&-
TEMATHUECRNX Wonenefl omNcHBADT CRefymmMe YCAOBWA: pefuume
pecypcoB, OTCYTCTBHE CRAANOB XPAHEMHWA CHPLA ¥ notpelure-
aefl w He moxHol WmMPOpPMMpPOBAHHOCTH MOCTaBmMKA.

liyers %p, -~ peaavho norpeGanemoe xomuecTso pecyp-
ca, TpefyeNce p -My morpeSurenw B nepnon £ (P=7~1, 1 =4

)pg ~ SEABKA MOCTEBWMKY B BHje Tpe6yeMoro KOmMYecTsa @

pecypca » nepuon +, B, - o6vew pecypca wa crmane sa nia-
Hupyesusfl nepwog 'T: C - UEGHA eMIHWEN MATEDHANBHOTO pecyp-
“'%'pg - o0»eM pacnpegendeMoro pécypca O - My moTpedu-
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sexn B nepoR £, olpy - wosGpuumenT ncrrepsap -ro moT-
pefMTeNs OT HEOCTATKA Decypce B nepuog £, Pps ~ xonh-
puuMenT WTPada 3a HefOCTATOUHOE pachpefjelieHue pecypca
da - ¥y norpefurejo B NEPUOA

3asauell NoCTABMWKE ABAAETCA ONpefeAeHHE TAKHX MAAHOD
pacnpenencius Zpy } . noropos uaxcuwusuposam Gu ero

- i’, S_;, [CZps-Pos(Pps=Zpg) = maze

ZZ Zpy & By, 0% Tpy 8%y, P10, =4+T.
- ro norpefkTeni uemedan JyHKUMA HNeeT BMAL

:f; —*é (CZp, #okps (Ype - xﬂﬂ;do”'_

llpasuns Wrps yudTHBADY UHeAb WCpH, OCOOSHHOCTR MONe-
A, W HODMATHBHHE MOJOMOHMA CHCTEMH DACHDOJSNSHWA pecyp-
cos. OGecneunpanmad yacTh Hrpw (mporpasastoe M WHOOPMALLOH-
Hoe ofecneusHWe, TOXHWYOCKME CPOACTBA) PA3pPabOTAHM C yue-
ToM peaxmoanuk Wrps Ha EC OBM.

Wrpa "Pacnpeneaerne pecypcoB" npuMsHaercs gan ofyde-
HHA XOBANCTBEHHEX DYNOBOJMTENOl W WCHOAbLBYeTCA RAR MCCHe-

AOBEHKA DASAWYHEX NMPUHUOMIOB MAAHWPOBAHWA HA NpUMEpe Npo-
HOBOJNCTBEHHNX MOApasjeneHul CBWHLOBOT'O NMpPOH3BOACTBA.

Ilureparypa
I. Bypkos B.H. OCHOBN MATSMATUUECKON TOODUM ARTHBHEX
cucrem. - M.: Hayxa, 1977.



JENOBAAl MI'PA "M XTOMOANOTOBKA"

M.3.Apcaanon, K.A.BaiiGonarom, [l.A.[xyaMyxavesncea
K.K.llanrnr6aen (CCCP)

lenopas urpa “lluxrononroToBra” npemHasHAuEHA MR
NOCTPOEHHA W MCCAGNOBAHWS CROACTB STHEKTHBHHX MEXBHAIMOB
OMNepaT¥BHOrD YMpPABAEHHA MPOUGCCON WMHWXTOMOATOTOBRH APOUK
AbHO-mMXTOBOUHOrO oTmenexua (JI0) cEuHIOBOro 3aBOMA.

3apaueit [0 asnserca npuroToBAeHWe WTACENA WAXTH -
CMECTH CBHHIUOBWX ROHUEHTPATOR Tpefyeworo KAUSCTBEHHONO
cOCTABS ‘K 38J8HHON Macch. 3arpyska CBUHLOBWX KOHUEHTpa-
roB (CK) p wraGexns BumosHAeTcs OpArajaMi MMXTOBMEKOR B T
venme | cwen, rae B xamgoh £ -l cuene paSoreer omva
6puraga, F€1, T . 3axnagka ouepemHoro mralens HaunHae
foCHe OKOHYAHWA BAKJNANKH NpeNIymero.

Crpyxrypy meaosoR nrps ofpasynt Bemymuit urpu (pyxo=
somcteo [JI0), ywacTHwxn urps (Opuragy) W BHEWHAA Cpeja
[1] . Cocroswe. Spurams. » f—u.muu, OmMCHBAETCHA. E
TOpOM :zy-,,‘. ,‘ie 17"}, rae y;j - o0ven
CH mrgvmmom B mradens B £ A cwene, - MHOXeC
Bo pugop CK. Cocrosmme mraGenn (Bec M cocrteB) B :
CMEH8 OHOBHAUHO ONpeNeNfeTcCA BEeKTODPOM 21= 4 '2"‘?"0 €
rne ah. =3 5‘1&‘, . Mogens orpaxuueHns Y; coeTe
Opuramy SEBHCHT OT HAAWUMA CHDLA HA CKJARNE, OT COCTOAHM
nrabest = -4 W.MpOM3BOACTBEHHHX BosMORHOCTeR oTnene-
i, Y, € Yo o

EHTD YCTAHABIMBAGT MeXaHusM (yHRIUHOHWPOBAHHA MAeA0
soft wrpw g={&, 7 s rae & - mpouemypa onepaf
woro naasmposesna, I =(Z;), F=F(%, 4¢) — & '.
UMH CTHMYAMPOBAHHA OpHrafs, M3 YCAOPHA MAKCHMYMA KpHTER
ofPeRTHEHOCTE MEXAaHM3MA HA 3aJaHHOM MHORECTBE LONMYyCTHMH



HEXaHWINOB G L e H(?)"’MQ:I: no QCG A
Kext £ -p nepron GyHKIMOHWPOBAHKA AeNoBoft Mrpw
COCTOHT M3 NochepopaTenbHOCTH TpeX aranoe. Ha orane dop-
MHPOBAHKA NAHHMEX pegymml ocymecrsaser cOop HRfOpMaIHH C
premtelt cpemt © mamwumn CK u o cocrommun wrabeas Z¢-7 .
Ha srane maanypopaHma OH YCTAaHABAMBAET CMEHHOe 3afiaHKe Mo
sarpyaxe CK T, =( Zy4;) w cooSuenwe ero ouepefHOMY yuact-
xy urpa (Gpurage), S}laqe:-me A onNpepsAReTCA COrAACHO
npMHATOR MpoueRype NASHUpOBAHMA . . Tak s npo-
neayps ONepaTHBEHOro COraacoBAHHOTO NABHWPOBAHWA, ofecrewr-
paomeil TouHOe 5Hnom!emle naama Zy HAXOJMTCA KaK pemeHde
clefyDme Samaum, .fI'
Hng fo(-tfﬂ z(ﬂ)—s»m;; o ZH),

rae X‘m{ﬂ [1; E)Ci é([ gJ V FY } MHOXeCT-
B0 AOIMYCTHMEX cormcoumuux TASHOB -
CMeHeS.

Ha srane mmaam W TOMBEASHHA NDOMEXYTOYHOr0
HTOr  YUYACTHHK Wrpd BHOMpaeT COCTOAHUE 94 10 ROTOPOMY
NMOACURTHBAETCA AxaueHHe GYHKIMA .-f(a:, Y ) .l Goree
TOUHOW OUEHRM JGATEenNbHOCTH GPUramH NMPH W3MEHADNUXCA YyCHAO-
BHAX BHemHEW CDPemy MOryT KCHNONL3OBATBCA M "r'HbkHe” cucTe-
WH CTHMYJNMPOBAHWH. OxowuarenbHudl "BeMrpym" yUACTHAKOB Of-
penenAeTch B 3ABUCHMOCTM OT KAUECTBA MOJYUEeHHOro mratend.

llenoBas ¥rpa nossongeT NpPOBECTH CPABHUTENBHNH AHANM3
PR3JMUHHX CHCTEM cTUMyIMPOBAHMA M Mpolefyp MAAHKPOBAHHA
RearensHoCTH Opupap [0, sw6parh HauGonee ofpexTMBHHA Me-
XaHuaM GymxuMonMpopanus [0 . C nowomsn ne-
fosolt urps "lMxronoproroera" ymaerca uaeHTHPMIMpOBATH Lie-
neBye §YHRUMM YUacTHWKOB MIPH, 8 TAKKE MX MONENM OrpDaHH-
UeHms, KOTOpPHE OnpepefieHH ¢ TOUHOCTHD A0 MAPAWETPOB.

Jenosan urpa peanmaonasa va EC OBM ¢ wcrionbaosanuen
BifleOTepMEHANLHEX yCTPOHCTB W MCNONBSYETCA KpoOMe MCCAefo-
Baresscroft UeNH, kawx AaKTHBHNA METOJ OGyUeHWA CTYNEHTOB M

NPOR3IBOACTBEHHOTY MepcoHaiA AIA MPHHATHA YNpaBieHUeCKUX
Peuenuit,



OILT {TPMMEHEHWA JENOBHX WIP EXPERIEFCE IN APPLICATION
¥ VMMTALAOHHOTO OF BUSINESS GAMES AND
MOJIEIMPOBAHHA SIMULATION MODELLING

INTERNATIONAL COOPERATION IN GAMING-SIMULATION:
- S0ME VIEWS FROM THE WEST

G. Greenblat (USA)

In this paper, I would like to briefly describe se-
veral examples of gaming enterprisec that cross national
bordera and to reflect upon the lessons from thaem about
prospects and problems of international cooperation. The
examples will, of necessity, be limited to sume of my own
experiences and those of some colleagues in the West. The
discussion then, is not meaent to be a full eccount of the
activities in international cooperation in gaming. hthor‘
I hope that these few examplea will sncoursge members of
the audience tc (1) appreciste the positive benefits of
suwch cooperation, and (2) be more aware of the potentiel
difficulties that may arise.

The paper will be based upon interviews with approxi
mately 5 well-known Western gamers who have had recent in-
ternational gaming experiences. The interviews will be con
ducted in Spring 1985 in order to have the most current
formation and insights.



COCTOAHME NPMMEHEHMA JEICBLX WI'P B CGCP
H.M,.Bupurefin, P.0.Kyxon, T.ILTumojeencxuit (CCCP)

I. lon menopofl urpofl (M) nommMaeTCd IpYNIOBOE BOC—
npovsBEeleHNe NeATEALHOCTH PYROBONANMX pacOTHEROB ¥ oneuya-
ARCTOB HpemnpEATEA ¥ XosalloTReHmuX opremmzamEil B yoanonuof
06cTEROBRE NpW HamwgEy wHjopqammcrErofl HeonpezeneHROCTH
7 RoEfMERTHHX cEYyauEd.

Hepeye nexomwe urpd Guma mpomenesd (W onyGaukoRam:)

B CCCP, B Newmarpane, 5 I932-34 rr. (no mycky cGopodHoro
rexa JErOBCROTC 38BONA [ROYIVX MANAH, 0O CPOYHOMY OEépexo-
1y HA HOpyrofl accoprEMeRT Ha QaGpwre "KpacHuf® TRaT" ¥ Mmp.).

[proprTET MO COSNARFEN JIARHOTO MeTONA NP¥RANICERT
Copercromy Consy.

B mactosmee ppema JM npmsenswrea B CCCP p Gompamx
¥ BCe pacmypAmmMXCA Macuradax P yyeCHOM mpomecce mpm Mol-
rOTOBKE ¥ NEpenoirOTOBRE CNeNMAIWCTOR, 3 TaKxe B ACONeno-
BATENBCKAX M NPOMSBONCTBEHHHX LIeAAX.

Ywcno HamdeHOBARER coBeTcxEX I, yUTEHHMX K Haveny
1984 r, npessmaeT 960 ® BO3pOCAO TONBKC 38 NOCAEIHEE
4 rona moyT® B 3,5 pasa.

2. BexmefimeR 0COGEHHOCTEN CHCTEMH COBeTCKEX M ABIsA-
6TCH OHCTPSA BRTYAAM3AIMA ETPOBOfl TEMATNKE NDIMEHNTENEHO
K OUepeNHHM 38713Y8M DASEETHA SKOHOMEKW COLMaIMSMa. B Tema-
TExe menoxssyemux M oTpamemu, HanpEMep, TARWe 3alaUH,

KSR BCTpeTHOE NAaHEpOBAHEE, OPraHESamiA COLMANMCTEYIECROTO

COpeBROBANMSA, GpHTANHAR OPraHM3AIMA TPYIA, XOTpAcYeT UEXOB
¥ yuacrroB. BucTpo BosEER:m I mo COBepWEHCTBOBEHWD TpyIO-
Boff m@OUMOAVAH, JAyIUEHED OGCAYXEBAHWA TPYLANWXCA A Fp.

3. PasemrEe copercxex JM mpomoxomu? HA uieHOBO# OCHO-
Be. B 1980 r. r Mmupyse Comsa Ouwna cosgaHa meicnas npo-
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rpewma “flexopse wrpu” e I98I-83 rr., mpenycuaTpEBABNAR
pacmupenEe OGHEMOE yIeUroro npeMenerma JM npmsepsEo B ABa
pasa, [lporpamva yonemno BumosEena B cefvac @opumpyeros HO-
paa. Bo mporkx BYSax m MIK cospeHH cofcTBeHHNe DAAHH BHE]
peHEd SKTHBHEX MeTOHOB odyvenmAa (AMO) m B mepsym ovepelb
JH.
4, MuporoneTEuil onHY DpEMeHeRES I MOBBOANI SHAYNTE ibs
HO yCOLEepileHCTBOBATE METONERY, ODPraHMIAINN B TEXHOXOTMD M)
npoperennd, OnpsleiwnBos CHelymIEe YAYINEHAA METOMNHKN:
I) snaumreizmOe pacumpenEe UpmMeHeEEs OBM (xar npasEmo,
REC 9BM), mcmomsayemux B IMATOTOBOM DeEMié B CTOMWANLHO
oGopynOBaEEEX nEcuNefiNNX KAA0CAX; 2) MPOAYMAEEAA MaXas
wexanAsamma pysHEx M o HoDOMbBOBAHEEM MERDOKAILEYIATODOR
maraurofosoB, yorpofloTs CBESH B Op.; 3) ECOOALSOEBAHHE HMEs
78TOPOB, OTPAXANTEX COCTOSHE® ® XOX NDOWSBOXGTREE; 4) MO—
NONBSOBEHWE B DANE CAYYSEH CHEOBAABHEHX TDEHEKSPOB, KOMI=
NEKCHO EMETHDYRIEX padovyWe MeCTs, OCHAMEHHEHE CAONEON T8X=
Hukoft; §5) Ecnomssoparde TEXHNYSCKMX CDerCTB IIA BROIA
B Erpopoff mpopece caywaliEux GexropoB (reEepavopoB CIyHA
RHX 9HCeN, ERSpTOTeX HemoX8NoK ¥ 0p.); 6) SEaTETEARHOE
yrAy6neEHe M yCNOXHeHMe OOBERTOB, MOINEMEPYEMHX B HTpe ,
(skomomwKa Hamefl OTpAHN B UONOM; MWDOESH EKOHOMMRA; paAS=
BUTHE KDYUHHX HaDORHOXOSAHCTBEHHHX KOMOEHATOB HA IIETENB—
Bufi mepEon ® T.M.); 7) pasearme “KOHTYpHOCTH" B HOGTDOEHH
BI'pH - coSHafme emmHOM THNOBOM OCHOBH pAsSBETHA HI'pO 0
OuTmfl, KOTODaA MOBET MHOTOKDATHO HCNOAB3VBATHCA B pASIMY=
HHX OTDECNeBHX BapWaHTaX 0asoBofl Wrpu; §) oTpatoTRa TEXHO
JOCAN OLEHKH WPPOBHX HeficTBHE He TOMBKO MO KOHEYHOMY DEw=
3yAbTATY, HO W mO Xaxmoll mrposofl oramm; 9) ovpacorka CHO
TeMH OTEMYIMDOBBHEA BrpoEoB;- I0) oTpacoTka MeToIOB NO
ne@opuanm pyropomuTeneft mrpomux rpynn; II) yemxenme
neuxoxoruvecroll orpadorammocTy mrpu; I2) oTpadoTka MeTOHO!
onpenenenns o@feKTHEHOCTE MIDOBOr'O MONEAMPOBAHUA M T. .
B ¥ CCCP omperemmimch Takem o6pasoM OCHOBH yoosep-
fleHCTROBAANOM THNOBOM METOAMKE MI'DOBOLO MOIeAHPOBAHEA ,

BepueHcTbymue# wrposo#k mponece H moxrumamied ero sdfiex
HOGTE.
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5, B JH QarTEMecKR 0OyHECTBUASTCA HIPOBOS MONSNMpPOBa-~
mne oueiyoumix §ysruudl ynpanaeRES UDeIDHATHAME, OfvenuHe—
ARAMH, TDOSKTHHME B WCOHEAOBATAILOKHEME OpraHNSaImMNE;

1) mepcHeXTHEBEEOE MESHEpOBaHEE (BEIMMAs] DAAENDOBEHES B pec—
ny0IMEaX, OTDPACEAX W peruWoHax); 2) roJioBoe TeXHOBKOHOMi-
9eCROEe ¥ NPOMSRONCTBEHHOS NABHWEPOBAHHEe OCHOBHOH NeATeNbHO=
oFny 3) yueT ® aHANAS XOSANCYBOBAEWA; 4) NONFOTOBKA NPOESe
poioTsa; 5) omepaTHRHEOS yUpABEOHEWE OCHORHMM NPONSBOCIOTBOM
B MOTAINYPrEN, MANNAOCTDOGHEN, XUMEE, ZeTrofl B mmencfi
DpOMMRASHEOCTH, OTPOHTENbCTEE, CeXbOKOM XosdlloThe, Ha
TpAROmOpTe B B Xp.OTpecanx; 6) omeparmEEOE yHpEBENCHNE
ROTIONOTATOMBHEM OpONSPONOTEOM (BKAXYAA yUPABICHHE DEHOH-
TOM, BHYTPESSEONOREM TDAHOTODTOM M Op.); 7) DpEeMKa UpOWS-
BOROTEGHHEY @ X08aHoTBAHEHX OUL6KTOB, TEXARYCOKEA KOHTDON:y
ynpasneENe KadecTBOM NPONYRIME; 8) yupaBienme CHAOKCHEHEM;
9) ynpanieEme cOHTOM ¥ peaiusamiefl nponykumm; I0) odmee
yupaBieHse (BRAWYST KANDOBHE BONPOCH, CTHNL DYKOBONCTEA

¥ ofmEe yupaBAeNYe0XHe BOMPOCH ¥ 1p,.); II) NOATOTOBKE Kaj-
poBj I2) TmpoeRTHpOBAEEWe (OTPOMTEIBHOS, MENMHOOTDONTENBHOS
u Ap.)s I3) HayuHO-TexmAu3OKes MEQOpMAUEA B OpONArARNA;
I4) oxpana oxpysammeft cpemu; I5) oxpama Tpyaa, MeXNOMHOKOE
odcAysMBAENE H NP.; 16) cosjasMe WJM COBEDMEHCTEOBAHES
EOMTAEKOHHX MHOTOQYHKOEOHAABHHX CHCTEM yupaBierREa (aEmim-
9aA QBTOMATW3BPOBEHAHE OWCTeMH), Hamump cTpeMienme K KoMi~
NeKCHOR omcTeme y4eOHHX N ¢ DONHHM OXB&TOM BOeX OOHOBHHX
@ysruEl yopabBneHES.

6. Onpenemunca mepeXol OF PaspaGOTKE ¥ NpUMEHEHEA OF-
nemsHEX JIE R COSAARUD WY KOMIIGRCOB — IPOONEMHHX (HANpE—
mep, mo cosuaEEn ACY), mpemMeTHHX (Hanpmiep, Do Eypcy op-
TaHHSALMM ¥ BROHOMMKA NPOHSBOJCTHA), N0 CHEIEAXBHOOTAM
(Hampemep, na WEEeHepoS OFpouTenefl, MHEEHEpOB BROHOMEC-
TOB ¥ np.). COBJARH TeKEe KOMINEKCH WHDOKOrO Npodmus,
OXBaTHRANNEe He TONBKO JM, HO W NPYTHe DASHOBEIHOOTH AR~
THBAHX M2TONOB OOYYSHHA; MexxafelpaieHue -~ N0 BCeM cliems-
8IsHoCTAM NamHOoro BY3a; "ckposume U™ -~ oxBaryBommEe HA
SIMHOM MATepHade Boe sTamy GOopMEPOBEHWA cOeIEaNmoTa  ¥.X.

7. Bosuekms mepecrpoewnne M, » KOTOPHX OCYWECTRNFErT-
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of ofyuenwe nepeorpofive ynpasierma - HampEMep, odylenwe
YJORODERRD DPOERTHHX DaspaCoToK, BHEJPEHED THOKEX @BTOMAT!
SNpOBSEHHX CHGCTEM, NDepecTpofike oprammsammoEHOf OTpYKTypH
B Ip.

8. Bosmmrmm nDponenesTmveckme JH weTHpex TENOB:
I) nonroTaB MBALNME HA8 ODPOCTHX NpAMEpSX GYIyWEX YUSCTHE-
koB IV X ¥T'pOBMM JORNOBESAM W WTDORHM NpaBEASM; 2) HOATOTABs
EERSDNEe ES NPOCTHX NpEMEpax K OCBOSHED DpuMensemux B JIH
omeyUanLHUX MeTOIRR: 3) MOArOTARMMBADNEE YeROBeR8, NONS—
Jemmero B COPEpmERHO HOBHE JUIS Hero yomomms; 4) HomroToRE:
ToamiHe no npofeccHoHANEHON OpHOHTAIMH.

9. Pacmmpunoch NMpEMeHeRme yuelno-npomspomereenmux JH
P KOTODHX y9eOHHe NpOPaCOTKE CODDAXEEH C PEWEHEEM NpDONS~
BORUTBeHRHX Panav. [pmieps: JH, sapepmammuecH NpOHSPOXCT=
BeHHEMA YYCHWAME H8 DeaibHOM OOBERTE O yUacTEeM DOAAbHNX
pyrosommrexefl; JM, B XOTOpUX FHNOARANTCH PEasbRHE HDOES—
BONCTBEHHHE DACYETH ~ HEDpWMED, ONTEME3ANEOHHHE NO OpOHS=
BOJCTBEHHOMY NNSEPDOBEHFE K JD.

10. Jiin oGyveEEA mpemonasaTenef mpopenesmm JM cosisea
CHOTEMa OCYyYSMNEX WMKOX ¥ CeMNHADOB, 8 TAKEe ODraHESOBAH
cnemmansiall faxynerer pyrosomuTenell JM (5 Kuepe). Odywae-
w¥ue 58 oroM DARyAETETE B TOUEHHS IBYX MECHIER MEOTORDATHO
npopadarusen? onpenexenEne JU, y9scTeya B EHEX NMOCHENOBA-
TeNLHO B PASHHX POAAX W UOAyYad B SaPepueHEE UDLKTERY
B PYROBOAOTRE TAKHME ETDEMH.

II. Kax BEIHO ¥S MSAOREHEOTO, OpeMeHeEme I B yuedHOM
nponecce BaxommycA B CCCP Ha xpyTroM mombeMe B MONHO OKE-
Rath, 4ro B OmmafiuEe TOXE WIDOBOE MONEABPOBaHEE mpas: :
HEA NOAYYET NP NPSNONBBEHNE SKROHOMEYECKEX B TeXH
KEX JECUMIANE TEROE X6 DUBCEMEeCTHOE Bceolmee pacnpoorps
HEe, RABR 180OpaTOPHHEe BAHATHI IDE NPENONABAHME TOTHHX HAY!
AMO seaswrcs ovHopofl yWeOGHOMO nasHA onemEambHOCTH "MeTom.
XA TpenojiapaHRA” JERyIsTeTa NOBWNCHNA KBaIRPERmNE mpeno—
Eeparexefl NeHWATDSNICROrO MONHTEXHEYECROTO HHCTHTYTA.



DESIGN AND UTILIZATIOK OF POLICY SUPPORT SYSTEMS
J. Klabbers (The Netherlands)

Gemes and simulations are becoming increasingly ep-
propriste as means to help people to learn about complex
systems and to give them ean opportunity to gain insight
and experience in how to handle (to act) in complex and
uncertein circumstances. They also may make people sware
of their dispositions as human beings i.e., linear thin-
king, esymmetric attribution of succes snd satisfycing,
end their possible consequences for governing (menaging)
social syatems.

In this paper 1 will discusa the organizational us
¥ell as the technicel aspects of the development of two
interactive simulations, one dealing with the Dutch edu-
cational system, the other with manpower plenning st Dutch
Universities, In both case studies it will be demonstrated
that, from methodological point of view, instrumente have
been developed that integrate simulation- and.geme-model-
ling, I further will point out that both interactive si-
Bulations are to be considered as "frame instruments® 1i.e.,
Eiven some boundary conditions end elementary building
blocks, the user(s), respectively the client(s), cen build
their own modela or (socisl) structures to enable them to
deal with their specific end over time various problems.

I will slso give a brief explanation of both instru-
Wents with regard to the technical aspects i.e. computer—
hardware and- se'rtuaro. 2

Subsequently I will discuss interactive simaletion
I combination with e multi-actor model of policy meking
~ 8Id outline ita potentislities ss a methodology for the
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design of polioy support systems of desling with comple:
aystems as steted sbove. BEmphasis will be placed upon
teraotive simulation ea multi-level hierarchiosl ayat

Finnlly conditions for the utilisation of those po-
lioy support systems are discussed from the perspective
of the tochniocal and organisational, respectively, mansge-
risl viewpoints. Bxperiences with both cedes mentioned b
fore will be sketched and evaluated.

Purtharmore I plen to demonstrate s board-version
the manpower planning simulation/geme (PERPORM) as an
example of a polioy support system,



SIMULATION ND BUSINESS POLICY
M: Rajkov, 3. Andric (Yugoslavia)

The new emphssis in business policy todasy is on anti-
cipation of changes in the business environment and sesrch
for new combination of sctivities thst penetrate sinerge-
tic benefits. It is necessary for manager to prediot ma-
jor changes snd its impact on future operations. In order
to sdjust the company most sffectively, mansgers should
try to prediect important changes before they occur. These
pradictions should not only identify the mew factors,
they aleso should anti .pate how such ehifts will effect
the cmpani. A very helpful way to relste shifts in dyns-
uic environment to future operations of s company is to
use new knowledga sbout property existing in company as a
dynamic system. The industriel system can be described in
the sence of major business flows (msterisl, cesh, capa-
city, etc.), their interconnections (structure of a com-
pany) end busineas policy with crestes future system be-
haviour. )

Bach industriel system is & nonlinear feedback sys-
tem of high oxder. Therefor it can be described as @ sys—
tem of first order difference equstions, cold simulation
model. Simuletion model,explained in the peper, is developed

in such s wey s8toc enable menagers to sesrchof future sys-
tem behavior in step by st2p expected changes. For exe-
mple, by model one can investigate:

- influence of demand rise on production, taking
in @ccount given delivery delay,

- stability of materiml flow,

- behaviour of future company profitebility,

- needed capacity growth,

- lack of cash dur‘ung the period of growth. efc.

Plan of experiment csn be developed for eacn investi-

~ _ _gation separately or integrated. o i == B "

.
. e T W g

. a7



APPLICATION OF BUSINESS GAMES $0 SHORT-TERM
DECISION MAKING /C-V-B/

A. Jarugs, 1. Sobadske (Polend)

The efficiency of decision-making process is determi-
ned to a oconaiderable degrese by the ccntents and forms of
‘nformation supplied. Accounting is Just the information
syotem that reflects basic economic relationship in enter-
prieses. Though it is rather difficult to observe and dis-
olose the influence of accounting methoda on decimione and
their economic consequences, it can be assumed, howaver,
that different cost sccounting models result in different
deciasion elternatives chosen, nnder which different finan-
cial results can be obtained.

The authors of the paper eim at the presentation of
the different cost accounting models influence on the ef-
fects of decisions mede. Pull cost accounting and direct
cost accounting models have been chosen for the purpose of
this study. The impact of cost accounting modela on the
behaviour of decision-makers was investigeted indirectly
through the enalysis of economic resulta achieved.

The study took @ form of a simuletion experiment, whe
the business geme "GRAK I" was used. The students simula-
ted the behaviour of managere of hypothetical menufactur—
ing companies operating in a competitive environment. The
experiment consisted of two parts. The first part covered
the application of the direct costing whereas in the se-
sond one the full costing was used. For each part the par—
ticipants made decisions on: product price, production
volume, advertising budget and research and development
budget.
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The snalyeis of empirical dets showed thet the besio
financiel results and financial position measures were
higher in case of using informstion genersted by the di-
rect cost accounting model. The experiment resulis have
been verified through stetistical teste end nsmely x? -
test, P — teat end t - Student test.

The expsriment proved slso to be useful in education
helping studenis to reslise the relativity of cost infor-
mation in view of different decision situstions and diffe-
rent longthe of time the decisions made refer io.




THE MULTILEVEL MANAGEMENT SIMULATION GAME KOMBINAT"
H. Gernert (DDR)
The game KOMBINAT is structured es & multilevel mana-

gement aimuletion and comprises the following levels of
responsibility:

[ Ministry (umpire tnll)]

(kouBINAT A}— KOMBINAT B

[ [ [ [
[Psctory 1] [Pactory 2]. . . [Factory 1] [Factory 2]. .

In accordence with his specific objectives of running
the game the user may generate -as meny KOMBINATs -resp.
Factories within ssch KOMBINAT ss necessary. ]

The simulation exercise will run over 6 periods, each
them representing 6 months in reality.

The umpire team représent.the central state authori-
tier being responsible for the development of the socia-
1ist national economy of the GDR &8 a whole. They provide
@ll data ond informetion te run the game. The participants
have to raport to them on the results of their efforts to
manege the enterprise in accordence with the given plan

targets.
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On the KOMBINAT level seversl player teams are in
charge of running large enterpirses consisting of one or
more factories eech. Speciel responsibility goes with the
Foreign Trade Corporation (P.T.C.) of the KOMBINAT,.

The lowest level of management is concermed with all
the problems of developing the individusl factories as
highly efficient enterprises. To simulate the behaviocur of
thegse faotories the computerised simulation model BES 4
(CERNERT/MESSERSCHMIILT, 1984) is used.

There are several alternatives to run the game. It
is posasible to use only the model BES 4 (without the pd-
winistrative fremework of the KOMBINAT) in order to oimu-
late the behaviour of tha factories alcme.

The EOMBINAT game can be used as pert of an interns-
tional trade exercise UDR-Great Britain es well.

The model BES 4 ie programmed in PORTRAN for main
frome computer (EC 1022 atec.), approx. 4000 statements.
The usage of video terminals is sdvisable but not essen-
tial.

The KOMBINAT model has been used in Universities and
Polytechnice and in several courses for senior mensgement
eince the 10.International Seminar on Computer Games, Hum—
bSoldt-University Berlin, December 1984.
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(UEHKA HPPERTHEHOCTY JRIOBHX HIP
B.H.Cwermn, B.B.Xmcreuxo {CCCP)

Tox sdderTHRREM ONOCOGOM OPIAMESAIEN yueSHOrO Hpo-
ecea cuepyetr NOHAMATE CO3jAHME ga@Edo)ee NEJAeC000pasHuR
yoxorull comMeoTROfl neATEALHOOTE OUyYAGMOro ¥ NpeNonABaTe
A4 JA7 RoOTEEeHES (oJee BHOOKOrO ypOBHA yoboeHmA SHaHNE
ymennll # BaBEKOB.

PacyeT sROHOMESECKOR Wu BpEMEHSHES HOBOXO
METOZA OCYYSHHS [0 KASCONYECKEM NORE3ATSNMM BECHME NPOG=
JieMaTHIeH, Hamdonee nenecooCpasANM OPENCTABAAETCS ONpeIE
JABHEE [CRATOMEYECKOR 5{HfeKTEBHOCTH.

00%exTOM JLIA NPOPENEHKS CPABHRTSABEONO AHAJMSA Orm
BHODBHH JIENOBSs PP ¥ AHAJOIHUNAS ff HO O0LeMy H COnep=
RAHED TPAIMNMOREAS JadoparTopHas padora, B xauecTse MOMM-
TYeMHY NpHLMSANE YTACTHE NBE RATEFOPUN JUANMXCH: EI'DOBAH
H TPAAIMOHHAA o &mmmmumg
OUME BuDACOTATH YMOMES W HABNKE NOABOOBANAS DKOHOMIRO-ife
TENATHIOOKHME METOJAME NDHEATHS pemesmll B yonOBEAX HOOD
JA00b BCHOMHMTD METORH M NDONEMOHCTPMPOBATD YMOHNE NOJIbSC
BATHCA MMM, [lonasaresew ofifeKTHBEOCTH CAyEWIA CTENEHb
mmmmmamnmmo ypo!

Iipg oCpaGOTHE JAHHNX BHACHENIOCh, YTC YDOBEHE ¥
EES B I'pymne N0CRe NPOBeREHHS XACOpaTOpHOR pacoTy
Bmx 54%, Torna Rax 3 mrposoft - 79,.3%. Uepes mpe memems
Noos sameTER yposess smaEE® 3 Mrponofl rpymne Gux 64,3%,
gro B 5,5 pasa mume, sem B TpaymmmormoR (II,8%). Jepes
mmnmlnmmrmuax KOHTpOJL MO
m Y



EASaX coormercrsemno: 49% B 8,5%, wepe? wWeoTh HejeXs -
33,2% = 5,8%. Jlocrarouso BucokEil NepROHAYANMELE YDOBOHB,
puABRNeERHl mocie madoparopEoff padoTH, B MepELe NBe HENANH
CHRSHACA B 5 pas, B TO BpeMd K&K HpH ErpOBOM DOXEME BTO
CHREGHRS ¢OoTaBENC I8,9%, Cimmemme yponha smamuft BIBOe Y
ArpoBoft rpynny npomsomno 3a 40 gEefl, y TpajHIMOHEOE ~ 3a
9 nesll.

lepmonon EaGAOjie Eil B BKONEDEMEHTE OHI YCTAHORISH
OfEH y4eOHNE® cemecrp (I8 megens). MO0KS WEOTH HEHSXE HPO=
HOXOIMT CTACRIMSAMNA yPOBHA SHAMER, Xapagrepusynmasod (0=
X0@ BHOOKWM YDOBHeM JNf HPPORO# rpymay - 31,37 (Raa £pa-~
JEnEoEHOR - 5%),

[poyEoOTs SHAENS MOXHO TPAKTOBATH RAK OOOTHOWGHES
0056MA JOBOGHHOPO W XPAHUMOIO MATEPHUAJS K MAKCHMAILHO
DOSMOXHOMY «

Sdt

L el [ 1 A (1)

rme [ - mpossoors suamu ® mpomeusrax; f(i)- gyuxgmouaxs-
HA SABMCHMOCTH YPOBHA sHAHEMER 0T Bpemend; T - OpONO/IEHE-~
TOABHOCTE Bat/ugueHEll; Ymox— MAKOEMAJGHO BOSMOEHME ypo-
PoHD SHAHKM,

PacouMTanuuil Taia 00pa30M NOKASATEND JAA NI'DOBOR
Ipynnd cooTeBmd 39,2%, TpauMimosHol - 6,8%,

CoxpaHAeMOCTDh SHAHMM - OTHOWEHHEe OCHEMA OOXpDEHEHHMX
SHAHEM K OOBEMY [EePBOHAYANEHO YCBOGHHHX .

- ddt 550

Y pocr. @

rue ¢ - coxpanfemOcTh ZHAHMM B npouenrax; Yaoecr.- ypo-
BeHb yCBOGHMA, JNOOTErHYTHR HEOOCPENCTHEHHO HE SAHATHE,

JiiA wrpoBo# rpynns 8TOT HOKAsATeas cocraBma 49,4%,
Ali TPAIMOACHHOR = I6,4%. S004BaeMOCTh SHAHME, OOKASATeJH,
OGpaTHM# COXDAHAEMOCTH, OKASAanach Ha ypomie 50,6% u 83,63
COOTHETCTBEHHO JUIN HPPOBOM M TDAJMIMMOHHOE Ipynm.

HAuw ooyt yoeparTenrHO CBUeTENALOTBYET 0. ODEHMyLISCTBEX
RelOBHYX MDD, PSCKDUBAET METONN CLUEHKH HX SOPOKTHBAOCTH.
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ASN0BAA WI'PA "MHTEPAKTUBHOE IDIAHAPOBAHHE TPOMSBOACTBA!
8.H.Kysneuos, A.C.Maxcwmenxo, H.H.Dprm (COCP) :

lilenopas Mrpa OTHOCHMTCA K YyeCHO-HCCASROBATEABCKUM M
W NpeAHASHAYEHA WA M3YWUEHWA NPOLeccod NDHHATHA MNAHOBHX
pemesnfl B YeNOBEKO-MANMHHON CHCTEMe YMpABAGHWA RPOK3BON
crsow. Hrpa paspaSoTana B COOTBETCTEMM C METOAMKOR MHCTH-
ryra npodaew ynpasaenns [1] ¢ npumenermen cxems mirepar
HOT'O MISHNDOBEHWA B ABYXYPOBHEBOIl AXTMBHOW CHCTeMe TpM
scrpewom crocoSe dopuuposanus namsx [2] . ey wrpa:
HCCNEJOBEHNE MEXAHHIMA WHTEPAKTMEHOT'O BCTPEUHOTO IJIAHNDO
BAHMA NP PASHHX CHCTEMAX CTUMYNHDOBAHMA W NPH DPEIANUHEY
CHTYSIMAX COUETAHUA WHTEpecoB LleHTpa M AXTHBHNX BJeMe!

Jlenosas Mrpa MMHTMpYET NpoUECC MPUHATHR pemeHuH no M
HOPOBAHMD MpUMIBOACTEA B ABYXYpOBHeBoll CHCTEMe WA arane
MOArOTOBKM NpOEKTA MNAHE. [

lenTpoM geameTcA MASHOEO-BROHOMMUECKHl OTAGN mnpe
THA, & ARTHBIHMN SASMOHTAMM - LEXH OCHOBHOMO MPOMSE
lipepnonaraerca, uro Hu leHTp, HM axTuBHHE SneKeHTH HE M
p? noano#l wudopmaium o cpomx uenesux fynkumsx. B npotec
noAroToBRM npoexra nuaxa llenrp menoabayer SBM » mmrepax
HOM pexmMe. 1

lpunATo, 9TO RAR CO3RAMMA SAMHTEPECOBAHHOCTH UEXOB
OCHOBHOT'O NMPOWSBOACTBA B NMPHHATHM HANDAKSHHHX MIAHOB
BOACTBO NPEANPUATHA ONHOBPEMEHHO C COCTABJICHHEM npm_‘
OPOM3BOACTEEHHON NMpOrpaMMk NABHWDYET pasMep CHA
AeJABMOTO KARIOMY UEXy B SABHCMMOCTH OT HAIDAKEHH
IIAHA W COOTBETCTBHUR uUenesoRt dywwwm llewrpa. [esosa
MOXET MCMOABIOBATHCA TAK N& M NPH WCCNEOBaHUM O
HEX CHCTEM CTHMYAMDOBAMMA, TO 8CTh DAIMEDH NOOMDE
BMCAT OT CTeneHu umpnmmocu wmﬂl un B Bune qn
IUAHNDYEMSX TORAasaTenel, 3
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DopmanbHas MOOEAb NenoBOdl WrpH onMChBaeTcs B Buge OMM
M CXeMH WHTEDAKTHBHOrO npouecca ruanuposanss. B npouecce
MIPH OCYmMEeCTBASETCA COPEBHOBAHNE MERLY BCEMM ed yJacTHU-
KaMH .

lleppercreo onpagensercs N0 SHAYSHHN OTHOCHTENBHHX OT-
REOHEHUN SKCTPEMyMOB UeAeBHX GYHKUMA ARTHDHHX SJEMEHTOB
n lienrpa npn sagasHoM uMcie WATOB, WM 0 WWCAY WArOB NP
SRAHHHX OTKAOHeHHAX. Bepymmuil wrpu josmkeH ofecneuuTh CXC-
AmmocTb mpouesyps. B mampolt naptmm rpapMenT uereBwx
dynmmhit puuMcamOTCA HA OCHOBE ONpejeNeHHT KoafduLMeHTOR
JaMemPeHHs B Mpole¢ce ONMpoca y4ACTHHKOB Kampofl KoMaHiH .
(fpv aToM Benymmih coofmAsT KOMAHUAM KX Ue/ieBue {QyHmu
CTPOr0 MHUMBKIAYANLHO, TC €CTh Hrpa MPOBOAMTCH NpPH Henos-
HOJl MHBOPMMPO BEHHOCTH KARIOIO AKTHBHOTD OJNEMEHTA O COCTO-
ANKH ADYTHX e8 YUYACTHMKOB.

flporpemMMa MCCRENOBAHAR HHTSDAKTWBHOIO NpOUEZCA B XOje
AeJ0BO# Mrps NPeAyioNaraeT KAYUeHWe DASNMUHHEX MOJEAHpYEeM:X
CHTyaunii, KoTOpHe OyAyT COOTRETCTBOBATH ONMPENENeHHHM KOM-
GuHalaM CBOCTE Lesesux QyHkuuil UewTpa M AKTHBHHX 3Je-
MEHTOB.
Ona srapuaer:].lecnenopanme noNoOReHUA WCXOOHMX TOUEK MHTE-
PAKTHBHOrO NPOLECCA OTHOCUTEABHO TOUKM onTiMyma Llenrpa.
2. Heenenopanue CXOLUMOCTH M CXOPOCTH CXOAWMOCTH WHTEpaK-
TUBHO! NpoUeAYPH MPH PASNHUMHX MOJIENMDYEMHX CHTYALMAX.
3. HWeenenoranue pacripenenenun fOHA MATEPHANEHOrO MOOMEE-
HUA MPH PASIHUHBX MOMENAMPYEMHX CHTYaLMsX,

Onucanras nencsan urpa peanwaosaxa 8 Bl Hamununckoro
TOJIMTEXHWUECKOr0 KHCTHTYTa Ha Gase SBM CM - 4. S

lureparypa

I. Bypkoe B.H., YeuypwHa M.H., Ulenkun A.B,
Bix urp "3bfexr”. leronuueckue YKaIAHUA.
HapogHoro xoasiicrTea npu Cid CCCP, I983.
2. Enoreen A.K., Kyaueuos B.H., sakcHmMeHko
THBHOE NI8HUpOBAHWE B ARYXYPORHEROH
BCTPeYHOM criocobe tf-opunpowm :



WMATALMA BHEAPEHUS HCBOW TEXHMKM HA NPERMPAATHHA
1.A.Konopanos, C.B.Cycamos (CCCP)

=
llporHosKposarMe PesyAbLTATOB BHEAPEHMA HOBOW POXHHKM ]
npeAcTaBAAeT cofolt omMH W3 BamHeifmmx oTANOB UMKAA YNPABIe-
HHA OTHM MpoileccoM, BonbuMEcTBO MpepaaraeMux Iid 8THX Ue-—
JeR wognenefl OCHOBAHO HA YCTAHOBIOHWHM CBASH MeXIy TOXHMKO-
TEXHONOTHYSCKMMH TNOKASATENAMM HOBOBReeHHA M noxasaTeNAMM
UpPOMABOACTBEHHO-X0BAACTEEHHOR OeATeNbHOCTH TpenpHATHA .,
Mlpouecc MMMTALMH CEOQMTCA K BapHALMAM NOKE3ATEJIAMH NSpBO-
PO BMIA W BHABAGHMM TEHIEHIMM M3MeHeHWA NoxasaTenefl pTO=-
poro puga. Taxue MOnEAW CAYXAT OAA HODMMDOBAHMA TEXHWYSC=
KOA noJMTHKM NpennpuatTu¥. OfHAKO, DyKOBOJACTBO NPEATPUATHA
SAUACTYH SHAUMTENBHO GOJibll@ WHTepecyeT nporHos nelcTeua i
KCHKPETHOM0 MEpONpHATHA, IUIAHHUDYeMOrO K BHEJDEHWD B KOH=
KPeTHO CHOXKMBUMXCA YCHOBHHX, HA& MOKasaTeNd Texyuek mpous-
pofcTBeHHON HNEATENBHOCTH, TAK KAK MMEHHO STH NOKASATENd B
HauGonbmelt Mepe oTpaxenT UeAd QyHKIMOHMPOBAHWA MPENIPKA=
TSI W OMpeNeNdoT PASMepDH CTHMYJMMDOBAHUA BCEDC KONIGKTUBA.
Mnsi ouennuw efdexTpHOCTH BHeApeHna meponpuATHi no
HOPOR TeXHHXM B KOHKPETHHE NMPOWIBOJCTBEHHHE CHCTEMH 00WY-
HO MCNONBL3YWT MOLENH, MMHTMpYRIME CaM MPOHaBOJCTBeHHHH
npoiecc, MpW 9TOM BHUHCHAETCA PAJ YCPeNHSHHHX XapaxTepuc-—
THK cHcTemd. OpHaxo, ¢ ofHOW CTOpOHH, YCTAHOBJIEHHE OfHO-
SHauHON CBASH BHUMCAGHHHX HA MOJE]H TNapaMeTpoB C TeXHAKO-
OKOHOMHYUCCKMMY NOKASATENAMM MPeANPUATHA NPOGIEMATHYHO,
TAK KaK MPUMEHAEM08 YCpPelHEeHHe XAPAKTEDUCTHK SAUACTYH AB=
JRETCA CHMIKOM CHJbHHM gomyuesdeMm. C Apyrod CTOPOHH, AO=
CTOBEGPHOCTH TNOAYYEHHHX XADAKTEPUCTUK BHAHBEAT COMHEHWE,
JeNo B TCM, UTO IN60e BHEAPEHWE OKAaSHBAET BOSMyuAvUee
sosfeflcTeHe HA XOf NMPOWSBOMNCTEEHHOTO MPOLECEa, M B3AMEHHTSH .
peaxipp uenopexa, JIP, pocTaTouHO ANESKBATHHM MAMKHHHM '
AJFOPHTMCM HEBOSMOXHO ,

106




Hexons us BHmEWSNORMEHHONO, IaA Hexell MPOrHOIWpOBAMMSA
norasatencht Texyme# npouaposcTBEHHO-XO03ANCTREHHON neA-
TENbHOCTH MOJ BIWAHWEM MeponpuATHR no Hopolt TexHWxe, MM
CUATAEN [j8aOCO06pasHEM KCMIONBIOBATS ABYX(PAIHHE WMHTALMOH-
uue mogend (MM) ¢ oprammsaumeft muanoroporo pexsMa Hx
GyHKIMOHNDPOBAHHA .

Neppan fasa — WMHTALMA NPOM3BCNCTBEHHOTC MPOLECCA.,
Jinanor BOCHPCH3BOOMT ONEPATHEHOE YNPABIEHHE NPOM3BOICTBOM.
Yspes guxcHpopaHHOe wicio maros momemiposarua AP oueHN-
BAST CJONMBIYDCA HA O0LEKTE CATYALMO H S808eT IUIAH HA No-
cnenymumit warn. PesyasrarToM smEfeTcs umaccus rorosoll npo-
HYRUMKH, OMMCBHHHA DOKBHSHTAMNH, HCTONb3YyeMiMM BO BTOPOR
UACTH MOJe’sH, roTopas mpejcramiseT coboft Popuamisaipm
neficresil oxOHOMRUSCKHX CHYRO MPOANPUATHA MO BHUACISHAD W
aHanusy noxasatensit Texymell nponssonctTeeHHo-x03alcTReHHON
HEeATENBHOCTH. OTU NOKASATOAN W ABIADTCA ANIHTHEHHM MHO-
FOMEPHHM OTKJAKKOM MOJGJM Ha MMMTHPYyeMOM MHTEpBale BpPEeMeHW.
CaM sxcnepumeHT NMPOBOAMTCH B MAKETHOM PERMME.,

B ravecTBe mpuMepa TAaxoro nogxops Hamu paspaforaxa
WM pexa meresutypruveckoro npeanpuaTtia. llposenense axcne-
PHMOHTOB OCYWECTBAASTCA KOPPeKTHpoBkO# 3axKoHOB pacnpene-
NOHHA CAYYBMHNX BEAMUMH, HOPMATHBHO-CMPABOUNOM MHOpMA-
LK ¥ ceAsell Memny momyssmu. Momenb nosposfeT WMHTHPOBATH
BHEJpeHWe HOBUSCTH NPUBOMANMX K MOMEHEHWAM: NpPOM3BONA=
TEJAbHOCTH Arperarta, WHTEHCHBHOCTH OeicTByOmMEro Ha SIperar
MOTOKA BHXOAOB M3 CTPOA, CHCTEMH OMEPATHBHOTO YNPABAEHHA
DPON3BOACTOM, YCNOBAH TMOCTABKM 3ArOTOBKH W OTIDYSKM [OTO-
BOH MpOmyKLMM, HOPMATHBOB W MOpAOKa 00Las0BAHWA OLEHOUHHX
noxasatenef. A NpHHATHA pemeHM# DYyKOBONATENO 3KCHEPUMEH=
TA BHOADTCA CHASAYDIME MNOKAJATENM: MPUOHNL, 3ATPATH HA
1 py6as ToBApHOW NPOAYKUMM, BHMOJNHEHWe TUIAHA MO MPOMABO-
AATeNLHOCTH TPYNA, BHNONHEHHE MAHA [0 HOMEHKJIATYpe, BH-
BONHEHWEe [UiaHa A0 PeasM3allM¥ NPCIAYKUMH C yueTOM MNOCTABOK,
npessu u3 OMIl B MPOUEHTAX K AOJKHOCTHOMY ORJSMY. KomuecT—
B0 nmokasarenel MOXeT OHTb YBEAMuEeHO.




THE APPLICATION OF GENERALIZED NETS IN MEDICINE
J. Sorsich, K. Atanassov (Bulgaria)

The Generalized nets are graphically oriemted tools
for modelling, including as speciel cases of Petri nete
[1, 2]. By their means was described the disgnostic pro-
cesges of turbid urine, renal colic, permanent proteinu-
ria, haematiria, etc. The suthors intend to present a
peries of coumunicetions on Genernlised netw- iodels of
basic nephrological symptoms.

This report is desling with the diagnostics of hy~-

perazotemis.
References
1 Atanassov, K. Theory of Generalized Neta. An Algebraie

Aspect, AMSE Review, Vol. 1 (1984), No.2, 27-33.
2 Atanassov, K, On the Concept "QOeneraslized Nets™, AMSE

Review, Vol. 1 (1984), No.3, 39-48.
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COMPUTER-ATDED NEGOTIATION SYSTEMS POR ALLOCATION
OF RESEARCH FUNDS

A. Jakubowski, R. Kulikowski, D,Wagner (Poland)

In gemeral, complex research activities require the
uge of some specislized procedures bases on the aystems
analyeis methods. These procedures are meinly aimed at
salving the problem of research funds allocation under oo~
netreined resources conditions or sssigment of research
teams to particulear projects.

In the paper the rescarch program oconsisting of n
projects to be completed in the time period T is consi-
dered. It is sssumed that these reseerch projects can ba
realized by n research teams. Wiithin each resesrch team
the following three categories of workers sre distingui-
shed: senior research workers (i.e., professors, associate
professors, sssistant professors), research workers and
sssistant research workers. Moreover, it is massumed that
e management aystem established for the reslization of
the considered résearch program consists of two levels!
the top one is Tormed by the decision center (DC) coordi-
nating activities of research tesms; at the bottom level
there ara the résearch tesms neads. The decimior center
(DC) has to solve the problem of mssigning research wor—
kers to particular projects in such & way that some de-
sired financial requirements sre satiasfied. The hesds of
research teams have their own goal functions. Their aim
is to meximize the averasge time-discounted income per re-
search worker under somé constraints imposed on $he mini-
1 incomes of research teams. Traditionally, a
to this problem ia reached as & _rllﬂl‘l'of todio-
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us negctietions in which the decision uontnr and the re-
search teams heads asre involved.

The paper presents an attempt et solving the problem .
disoussed with the aid of some specislised intersctive pro-
cedure. This procedurs is given in the form of a hierarchi~
oal game, in which the decision center is considered as a '
coordinating element; the research teams heads are consi-
reded as players. Recently, procedures of similar type, ¥
called suction procedures, sre used extensively in solving
humsn decision meking problems. There is e vast litersture
on this topic. Experiments performed show that such en qp—_i:
proach results im better solutions than those obtained !
with treditional fechniques. Moreover, it should be empha-
sised thet computer-eided negotistion asystem mekes it pon-._".
sible to reach compromise much faster. In the paper the .g
detailed forwulatiom of the proposed interactive px-ooodun‘\f_
is given. This procedure is considered 3s a multistage . 4
n-person game of Nash type. The problem of existence snd
uniqueness of solution to the game discussed has been lo].-.'
ved. Some modificstions end extentions esre also presented.
If these extensions ere made, the game becomes of the
Staockelberg tsype.

The paper presents some experimentsl results too:
the considered computer—aided negotistion system was im-
plemented st the Systems Research Imstitute of the Polish
Acedemy of Sciemces. The program was written in the POH-
RAN IV 8 langusge for MERA 400 minicomputer. To investi-
gote the systom proposed some experiments were carried
out. Pive heads of Departments of the Institute took part
in e game aimed et determining the contribution of their
reseerch teams in realisation of 6 projects related to
systems enalysis. These projects were chosen with the aid
of & specisl procedure, based on the collective choice .E
methods, at the begimning of experiment. Proposals of tht':
research projects were supplied by ell the senior resesrcd
workers of the Institute. At each step of the negotiatio:
procedure every hesd of research team wes supplied with
the Aetailed information on his situation et this nt-p,;?'
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and some general results. The information supplied enab-
led the heads of research teams to modify their decisiomns
in order to maximize their gosl functions. Resulta of ex—
periments carried out. show that using the proposed nago-
tiation procedure some equilibrium point can be reeched
in 5 or 6 runs. Ionom.'thu experimental equilibrium
point was very close to the Nash point of the game consi-
dered, determined from the theoreticel imvestigations.
Hence, the experiments performed have confirmed theorsti-
cal results.




R.U.8.8.I.A.N (Recognize, Understend, Spell, and
Spesk in a Night)

or 4

THE PECTOPAH CAME :

C. Orsemblst (U3a)

This i & simple geme for English speskers who wish
to leern the Cyrillic alphabet in order to read sireet '
signs, nsmes of peinters while in museums, names of coll _'
ques on programs, etc. Players will be eble to recognize
that the eymbols "PECTOPAH", for example, should be pro-
nounced as the Boglish word "resteurant® (without the fi-
nal T), end hence know where to get o mesl.

The geme is played in groups to two persons who com—
pate with other groups to be the first to finish & set of
related tesks that develop their recognition skills with
Oyrilitc. Flay of the geme tekes sbout sn hour, and re-
quires no materiels beyond those provided and & pemcil.

The geme is built around the ides of using the let-
¢ers in order to lesrn tham, rather then a mere memorisa
tion process. As they begin, players are given the fol-
lowing introduction:

"Russian usea 29 letter chsracters end 3 accent a
Only 5 letters! A,0,K,M and T = sre the same in Russian
end English. There are @ number of false cognates - let-
ters that graphicelly appesr the same, but which have aif
ferent promuncistions. For exemple the Cyrillic P is p
nounced like our R; ¢ is promounced like our S; end
pronounced like ovr . The word PBUTORAH, therefore, is
pronounced ®restauran” end indicetes s place to eat! le—
arning to resd the Cyrillic elphsbet, therefore, cen lead
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to your recognition of s pumber of important clues to ma-
ximizing your experience in the USSR; not only will you
know where to get & meal but you will be sble to resd
street signe, the names of puinters in the museums, etc.

learning fo recognize the Cyrillic characters i1s the
first step in leerning the rudiments of the lenguage, sa
well, Memorizing the list is difficult, but with a bit of
play, you can Recognize, Understsnd, Spell, and Speask In A
Fight!

To play, find s partner snd get & copy of the ALPHA-
BET and your ﬂ.ra't task (sheet A). Work together until
you get to the apd of the geme. Within sn hour, you'll
have the elements of R.U.S.S.I.A.HN.

This demonstration should be scheduled as early as
posaible in the Confuirence as the learning will be use-
ful to participents in the ensuing days. While Russisn
speakers cennot, of course, pley the game (they nl.ﬂds
know the Cyrillic slphebet), they could essily observe,
and a few who slso speak English might serve as WD{{
the scouracy of the players' responses.




INPORMATIONS CENTRE FOR ECONOMIC GAMES
B. Siebecke (DDR)

The rapid development in the elesboration and use of
economic games required to find new ways of supplying in-
formation by weay of games. For thie resson en information
centre for economic games was establiched at the Economic
Taboratory of the Seciion of Economics in 1978, It was in-
itiated by the aspecial working group "Computer business
games® of the GDR, In 1962 the activiiieas of tne informe-
tion cenire were extended to the couniries of the CMEA. .

The eims of such en' informetion centre are as followas:

1. Supplying information of the existence of games
which are being used,

= which are being developed and
- which are no longer used.

2. Supplying aimed information for research purposes.

3. Rncoui'hging the utilization of games and thus re-
ducing development expenditures.

The taska of the information centre may-be summari=
ced in two complexes: '

. 1. The collection and storage of informatiom by
means of a game. Its basis is the “"Nomenclature for the
description of economic games" - worked out by the work-
ing group - which is filled in for each game and which
conteins the most important data of the game. If possible
the whole documentation on a game (documents for the par—
ticipants in the game, documents for the geme leader) is
also listed and is at the disposel of all who are inte-
reated in it. ¥

2. Eveluetion of date and suppl, of corresponding
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information. For this purpose "Surver information® is wor—
ked out in German end Russien for games from the GDR ac
well as for games from the other socislist countries.

The informetion centre has at its disposal informat~
ion of games from seven socialist countiries. These are
mainly games for training.end further training. In the ga-
mea various spheres of practical work are reflected.




THE USE OF WON QUANTITIVE TECHNIQUES IN POLITY
PREDICTION

Do Mackie (Great Britein)

Recent ISAGA conferences have festured a degree of
dispute between iwo diverging strands of gaming simulstion.
On the one hand stand those whose main interest lies in :
the deteiled simmlation of policy or business by the use 2
of mathematical models. On the other hand. stand those who
have specialised in the "softer® techniques of role-play-
ing snd group dynamics. In some cases work has involved &
combination of these two ends of the simulation spectrum
but recently the sdvent of cheap computer equipment has
put non-quantitetive simuletion designers on the defensive.
This has happened at @ time when the results of this type
of elmilation ere proving to be particulerly fruitful im
the the field of policy analysis in business end govern-

ment legislai on. %

This paper will examine the differences beiween quen—
titive end non-quentitive simulation and attempt %o es-
teblish the benefite of the latter in several cese studi-
es. The problems snd opportunities of the non-methematic—
el epproech will be discussed end a genersl theory of such
simleations outlined. =

It will be argued that there are considersble advante—
ges in bringing the iwo strsnds together provided that the
characteristics of each are recognised snd given thelr g-
proper place. Nom—quaniitive simulation is most useful du=
ring the snalytical end exploratory stages of game const-
ruction - the structursl stsge. Quentitive simulation is

moat useful in defining the limits of such structure
end in providing players with constrsinie on sction. Ex-

emples will be given of this interactive approasch end les—
sons drewn for future work in the fieldo of resource plan—
ning snd the anslysis of industrial hazard. -
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MACCORNE MMHTAUMOHHHE WI'PH HA TETKBIIEHIM -
SAMHCEN, BOTUIONEHME, BHBOIH

J.H.iBanerro (CCCP)

Hac mpABAeRsa MASA XOHCTPYNDOBAHES OOUESHAVMMMK, MAO~
compx ATp. lesp nocTHranacs AR BHOODOM NpOCNEMATHRE, TAR
¥ ofpamexneM K CpeJCTBaM MAcCOBOH MR(POpMALFN.

"Kndepne Twaeckmft {RTOTPOR® OOWIPHBAET MNEN &TDAPHOTO
MpoRSBOACTEA ¥ oxpaws oxpyrammed cpems [1). Typemps mpomo-
IAnECH HA JRpANHOROM TeleBEASHMR B 1980, 1984-85 roxax.

"Ypdannc mra" nochAmesa NPOSKTHPOBAHWD IODONOB CYAy~
mero ® oprasgsammn muaEm B smx [2,7). T.e. B neR covare-
J4Ch CMOKTH SKOHOMMYECKAS, NeMorpaj@deckue, aKOJOI'EHIECKEE.
Typamp mpoxomin B 1982-83 romax,

Eme ompa yepTa HamMX MTP - EX ODHEHTAUMA HA PAIENTHS
KavecTs, HOOOXOMMMLX KARNOMY NABAAN3OB2HHOMY YeJOBEKY. 318
HH8A cospyuna padoram Pumcroro kayda, A.lleswen [3], cre-
v U.C.Janenro (4] = H.T.Anexceesa [5].

Mu CTpemEAMCH NMPHEHPATH HABHKH CHOTEMHOTO HoXXoma K
TBRGHEAM NeBCTBATENLAOCTE /mEpOTy BIrAAMOBR/, e
BOCOPHATHE MEDA, YMEHHe CXBATWBATEH er!b W
B NDHHRVATS DPEMESHHS B YONOBRAX




Peamsizpyem. B cnopTe pasiEvapT CHOIMANBEYD MNORIOTOBKY
B EOHKDETHHX JHCIMIURHAY /AHANOD - MAKeTH AT'D IAH mpofec—
CHOHANLHOrO oOyuenus B MIK m Bysax,/ m o0UyD - CORGDNEHCTBO-
paHue (u3RYeCKMX KayecTE W HOHMAOMil - cmuH, rEOKOCTH, I -
HOCIMBOCTH. .. /TYT QHANOIOM MOTYT OHT> HAmMA Erpu/.

Tesuc, koropuil moxTEepxjaeTcsa Hamell mpakTmEROft ¥ paco-
rTaMd (uAocojoR-MeTONCNOTOR, IJACHT O HEeOOXOIEMOCTH pasBRA-
THA KOMIIGKCOE MI'DOBEX CPeNcTS HIA OOWERHTCNEKTYANBHOIO
U IPYMAHHCTHYECKOTO BOCNUTAHMA JMYHOCTH, UTO NOCHYEMT NpeX-
nocuaxolt k ee noclaenmynuell cneumennsAIMN R TPYHOBO# meATENE-
HOCTH.
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PASPABOTKA M MCCAELGBAHME MOJEMM
OPT'AHM3ALH OHHOI'0 MEXAHASMA YIIPAB-
JEHAA CTPOWTE HbHbhiin OPTAHHIALWAME

H.H.quﬂ, A.A.Jlpoxonenxo (CCCP)

B YOROBHRX nEpEeBOJE BROHOMAKA HA HATOHCHBHHR NyTh
Pa3ERTER 3AJ896 HCOJOJOBAHAA K COPeDWEHCTEOBAEAA MASHADO—
BAHEA B XOBpaCYeTE B (TPOATeABHHX OpraRHSalEAX OGHOBHOIC
3P6HA yOpaBIEHEA ABJAETCA KpallHe BaxAoii.

B nokaaje pacoMaTphABacTCR NBYXYPOBHEBAA MOISJE:TpecT-
cTporTesLyHe ynpapneHss (GY), yIATHEaDmaA AKTHBHOCTH BJe— .
MEHTOB HEEHero ypopHd. [loJl aKTEBHOCTHD B COOTEETCTBHE C
pesyabratams padots [ I ] nonumaercs cmocodHocTh pPaGoTHAKOB
CY oueHMBaTh CBOA NPOH3BONCTEEHHNE BO3MOXHOCTE, OpEJBA-
JeTh yOpaBJaAniAe BOSHeACTBAA TPECTA M JHEHCTBHA OpraHm3a-
nafi-coMcnoanMTeNe® M, ACXO4A 3 aTOro, npm ¢OpMHDOBaHHE B
peann3aliil [JAHOBHX 3AlaHMH [PHHAMATE DOUSHEA, RanpaBieH-
HEE HA JOCTRESHHe COOCTBeRHHX LeJEil.

OpranssanROHEEM MexaHHaM ynpasyenuarn CY momejmpyercs
CJBLyDiEM 00pas oM.

B ravecree nesesux QYHKIEE Tpecta u CY BHOpaHd COOT-
BETCTBEHHO NpHBEJEHANE 3A8TPATH A X03pacdYeTHHM KpaTepuil -
o0neM (GOHNOP COOWpPeHAA, OPMXONRWMNCH H: ONHOrO PadOTHUKA
CY B rom.

Iponieny Ph MIAHADOBARMA [POUA3BOIICT BEHHOA MpOTDAMMH
TpeCTA MATEMATHYECKM 3aLMCAHH B BMZe ONTHUMUBAIIAOHHOA 38—
pagh. MBOXECTBO BO3MOXHHX BapMAHTOB [pOM3BOJCTBEHHOR Npor-—
paMMy OnpelleJiAeTCH TPECTOM, HCXOLA K3 oTueTHON MHGOpMALDNE,
Ze#or ByDMAX HODMATHEOB M BCTPeUHEX npepromesmit CY.

JapHCUMOCTE CTOMMOCTHHX MOK@3arejefl, Onpepedleax
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suGYeHUs BHOPAHHHX SKOHOMAYeCKEX KparepEen Tpecrs a OV,

OT HATYPAMbHEX DOKaB&TeNel, XAPARTepASYDUMX NPOL3BOACTSSH-
Hy® OporpaMsy, HaXODMTOA HA OCHOBE M3TEMaTHYECKOro Oonuca-
His (UEAECOBEX OOTONOR B CTPOATeALCTBE, PABEASHHOrO B pa-
gore [21].

Mozealr WCOOAESOBAHE QMR GHALMIA E COBEpWeHCTBOBAHMA
OPraH#38 UAOHHOIO MeXAaHESME FOpaABAEHHAA CTPORTEAbILMM Opra-
HESBUMAME, HAODABNGHHOrO Ha oCecneTdoHEE BAMHTEpS COBAHHOC-
ta OV 5 coKpaupHud ODOJOARNTENLHOCTE CTPORTEAbCTEA 00BEK-
TOB B yBOARYOHAER JOAM PEOOT DO PENOHCTPYKUEM LORCTEY DMK
ppenopasatTill.

Kax moxasan aHajns, B HACTOAWES BPOMA EO MHOT'MX Oay-
YEAX X03pacyYsTHHe METepecd CY He ODMeHTHDPYRT OpraHmsaii
HA DOHCK De8epBHOB YBeAUYEHAR [OJN DOKOHCTDYELEM E COKpa-
MEEEA OPONOIEMTeABHOCTE CTPOETEMbCTBA 00BEKTOR R COOCmE-
HE® 00 WMeDUMXCA Descppax B TpeoT.

Pemen#e sanav COBEPWCHCT BOBUHMA OPrAHESALMOUHOTO Me-
XaHESMA OCHOBEHO HE METON? COrMECOBajdA (0OecnevYeHHMA MOHG-
TOHHON CBABAHAOCTA) xpuTepues CY ¢ KpaTepuem Tpsora. Cor—
AACOBAHES KPUTODNEB OCYWSCTBIGHO NyTeM SALAHMA 38BUCHMOC—
TH HOPMATKBOB OTWHCAEHEA B QOHIN noompeHus CY or moam pa-
COT M0 PeROHCTPYKUHE X COKPAWEHAN DPOONEATEABHOCTH CTpO-
HTeUBCTEE.

Mloayventke pesyasTaTH JeraAk B OCHOBY A€JOBOA HrpH M
MOTORNYECKUX DPeKOMCHIA| KA.

lleaosas urpa RONOABSYETCA AUA OOBHUBHEA KB&JM(MKALME
PYROBOZMTO NN OTPONTEAbHMX OpraHHzaiMA.

MOTOANYSOKAE DEKOMEHIEMMM BHEJPDEHH B CTPOMTS JbHMX
TPSOTAX B OOLATEEPANOHH IKOHOMEWECKEM sfjexTom

JAnteparypa

I. hyprom B.H., KoenpaTtiep B.B. MexaHwamd (YHKUHOHE=
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CHOTEMA MMMTAIOHHOTO MOIEIMPOBAHIA HA BA3E
BAHKA "MHEG"

M.A.3aftues, I'.H.Byposas, A.M.NeGems {(CCCP)

Mo oeeTaIMOMICN BOLSANPOBAHRE CAGKHMX CHOTEM HPAMOHA-
D coenuANbHHE NANeTH NpHRNAJHuX mporpass PCC, OPCOB u pp.
{1, 2] . Naxeww nossowsme socrarowio Guerpo mpomomeTs
HOAFOTOBKY S8JAU X MORSIMDOBAHMD! REA SFOP0 NOCTATOUHO
BBOCTHE B MMUPAIHOHHYD OHCTOMY MORGNM ORUENSHMX yaioP U
SalaTe CTPYXTYRY caomiofl cmeresmu. HdéecTe ¢ TOM MpHMeHIOUME-
08 B HACTOMANE® BPEMA MAKeTH MMEDT DA CYNECTBOHHMX HOJO00TAT-
K0B: OHM TpeSyoT DOAPOTOBEM BXONHWX NAMHMX B BMLS MACCHBOB,
SANONHAGMUX 0O OmMpejexeiiM npapuias. (mw He meewy Oas pax-
HEX ¥ He HOZBORADT XPaHNMTh ¥ HaKaAMBaTh WMDOPMAIN 06 ofvex-
e MONEJIMPOBAHHA,

los20y » paspaGorarsiol merramuomnoll cucteme COveyRio-
HH MOgeAMpyniMe naxerH, 0aHE NaHHEX ¥ cpegersa OofusHuA ¢ no-
AbsoBaToNeM,

CrpyxType cicTess BRIDYSST NMpeoSpasopaHWe SampoCoOB Mo-
Xb30BATERA C OI'PAHHUGHHOr'O €0TECTHBOHHOrO ASMNA HA ASMK
BHyTPEHHOr0 NpefCcTABNOHNA, MOgeaNpynwl Oaox W Gaok mpexn-
CTABACHHA PE3yibTATOB MONBAWDOBAHAA C BHYTPeHHEI'0 NSHKA Ha
orpaHnyerHull ecrecTpeHHNl AIWK,

Normmdanke BONPOCOR MOAbLIOBATENA OCYHSCTBAASTCHA IyTEM
aRTHRAUHM HIPOLIOAYDP, HMMONNHXCR ¥ CMCTOMN; NpH aTou molas
Ppasa paCCMATPHBAOTCA KBK HOKOTODAH NPOIDAMMA, BHIEBADIAA
GOROKYTHOCTE OTepauuil, KOTOpam ROARHA ONTh BHIIOAHEHA CHOTe~
WoR; AXA BBONIA wicAopoR WEPCOMAINE WONOIb3yeTCR TACNHUHAR
Mopens ofmeHud.
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Baox wHTepmMpeTALNM 5aMpOCOB, MARETH AR MOACANDOBAMRS

CHONMMX CNCTeM R GXOK BHPOJA PeSyAbTATOB MOASARPOBANRA OG-
pasyeT NHTOAICKTYaAbHHR GAHE DEANHIOBAHHHA ¢ DOMOWBD CaHma
"HHEC" . .
Barx "HHEC" sxiwwaer Gasy maHHHX K Oasy pecypcob-ga-
Gop mporpamu (npounefyp), MOASANDYDEMX OTIEXbHN® ANTIADATH,
POANNSYNEDEX AN METONOB ONTHMMSANEN K DAR, MOTOAOB ofpafo?-
EX [8SyILPATOB MOJSANDOBAHWA N DACUSTA DASNNUHMY NOKAS&TE-
26 JyMRINOHNDOBAHNA CHCTEMH .

Basa pamix M Gasa pecypcoB MOIyT ROCTOAHNO DACENDS-
Thon. CHcveMe omOCOOHA B ROHCTpPYNWpORAHND pemoHufl, KomoT
PACHNDATS CBOM BOSMORMOCTN AyveM NORREDWSHRSA DASHRTHMR
opLEAYP -

B macrosmee BpesA OPOBEIOHS ANATTAINA CHCTEMH WDEMS-
HETSNBHO B 34LATMM MOJOAKDOBANNA NPONSBOXCTEE (ROTAIHOMANX
MONHO-HRXOASRHX KOFOHTPSTOB, NPON3BOMCTEA IANHOSSMA, DPO-
HSBONCTSE EONO30PYAHMX OoEaTvmell B OyneT WCMOALSOBARA B 8a~
JRAGAX OMEPATEBHOI'O yNPRBASHNA.

Ierepasypea

I. Tp. B Beeconstolt monjeperman "Hatewa?uwecRoe KORSEAPO-
mmm—mmm(mhh-

uwmmo:u.ll .0.85,
Ocrpopcxnft I'.M., Boamn D.K. Iomoummu—
mo-mmmm Amma®, M.: 1975, 311 e.
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