the base of theoretical knowledge. Controlling simulators can include
questions, which allow detecting a student’s degree of preparedness for
sensible work with skills teaching simulators.

3. Skills teaching simulators - animation multimedia imitators, as-
signed for managed object condition changes imitation (like changing of
situations, enterprise conditions or economy as a whole). These simulators
react to a student’s actions. Conformably to teaching of managers these
are all kinds of business simulations, managing and economical situations,
management games and studying cases. It’s expedient to create two modes
of simulators work:

— Simulator Familiarization Mode. A student studies the features of
managed object and its properties in details. Familiarization Scenario in
the form of preset sequence of operations can be applied. Familiarization
also can be realized in the form of presentational filmloop as well as in the
form of short tasks to be accomplished. In this case the interaction be-
tween the student and the simulator is supported. Within this mode inter-
pretation and marking of the student’s actions during interaction with the
simulator 1s not provided;

— Full-scale Mode. A student is suggested to repeat a sequence of
operations, which have been studied before within a virtual managed ob-
ject. During this process every action of the student is interpreted and
marked and in correspondence with the marking the reaction of the simu-
lator on the sequence of operations that have been made is accomplished.
Mistakes can be commented immediately after they have been made or af-
ter completing a certain phase of interaction between the student and the
simulator.

MLIIL. Boponos, B.I1. YacoBckux
(Ypanbckuil rocy1apCTBEHHbBIN
JIECOTEXHUYECKUN YHUBEPCUTET)

OCHOBHBIE CPEIACTBA U CIIEIUPUKA
CO3JAHHUA CPEIBI BUPTYAJIBHBIX TPEHAKEPOB
PA3JIMYHOI'O HAZHAYEHUA

Jlnst obecriedeHrsi BO3MOKHOCTH pean3alii BCEX MEePEUUCICHHBIX
TUIIOB BUPTYaJIbHBIX TPEHAXEPOB U OOBEIMHEHHS UX B €IUHYIO 00yUaro-
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IIYI0 Cpeny MPEICTaBISIETCS 11eJIeCO00pa3HbIM HUCIIOJIb30BaHUE MPUBEIACH-
HBIX CPEJICTB.

1. O6naunble TexHosoruu. Kak mpaBuio, peanusanus KOMIUIEKCA
BUPTYAJIbHBIX TPEHAKEPOB, OXBATHIBAIOIIEIO BCE Pa3/eiibl BCEX IUCIIMI-
JIMH B paMKax Ja)e OJHOW CHEIHUalIbHOCTH, SIBISETCS CIMIIKOM JIOPOroi
JUIsL OJTHOTO By3a. B 3TOM ciyuyae akTyalibHbl 00JIayHbIE TEXHOJOTHH, TO-
3BOJIAIOIIUE PA3JIMYHBIM By3aM, BXOJSIIHM B OOJIAKO HCIOJIB30BaTh Tpe-
HaXXephl, CO3JaHHbIE APYTMMHU By3aMHU. 3ajlaya CO3/IaHUSI TPEHAKEPOB IO
OOILIMM yIpaBJIE€HYECKUM JUCHUILUIMHAM (OCHOBBI MEHELKMEHTA, UCTOPHUS
MEHEKMEHTA, TEOPUsl OPTaHU3aLMUA U MPOYUE) MOXKET OBITh peIlIeHa Ta-
KuM oOpazoM. OOnayHble TEXHOJOIMU TAK)KE IMO3BOJIAT By3aM CKOHIICH-
TPUPOBATHCS HA CO3IAHUM TPEHAKEPOB IO JAUCLUIUIMHAM, ONPEACIISIEMbIM
cneuuukoid By3a (SKOHOMHKA JIECONPOMBIIIJIEHHOTO MPEANPUSATHS,
yIpaBJIEHUE JECHBIM KOMIUIEKCOM U IIPOYKE).

2. CaMmoHacTpauBarOIIMECss HEYeTKMe monaenu. l[Ipyu BeIMONHEHUH
paboThl Ha BUPTYyaJIIbHOM TpEHa)kepe oOydaeMoMy IMpEIOCTaBICHA Takas
e CB00OJIa ACHCTBUM, KaK U MpU paboTe ¢ pealbHbIM 00beKTOM. OH He
OTPAHUYECH KECTKOM MOCJIEI0BATEILHOCTBIO AeicTBUA. Kpome Toro, MHO-
M€ CUTyallud, MOJEIUPYEMbIE B paMKax YIPaBICHUYECKHX IUCLMIUIMH
(MEHEKMEHT, MAPKETUHT, MAaKPOIKOHOMHUKA, YIPABJICHUE NMEPCOHAIOM U
MHOTHE JIPyTHE), 3a4acTyr0 coiepkaT (GOpPMYJIMPOBKU U TPEOYIOT pele-
HUM, BBIPQXKCHHBIX HE B YETKOW KOJWYECTBEHHON (hopMme, a B BUJIC HEUET-
KO MH(POPMALINH, WIIA JTUHTBUCTUYECKOW KOHCTPYKIMU (HAIpUMEpP: «I10-
BBICUThH Kau€CTBO MPOIYKIIMHU, TTOBBICUTHh KBaTU(UKALIMIO [IEPCOHAIA, pea-
JIM30BaTh 4acTh aKTHBOB, COKPATUTh M3JIEPKKU HE MeHee, 4yeM Ha 15 %o».
Takum 00pa3om, B LENAX OUEHKH 3(PPEKTUBHOCTH MPUHATHS TOTO WA
MHOI'O PEIICHUS WU peaM3alii 3aJa4yd B paMKax YIPaBJICHYECKUX CH-
Tyalui, BUPTyaJdbHbIE TPEHAXKEPHI JHOHKHBI OBITh CHA0KEHBI alrOpUTMa-
MH, OCYUIECTBISIIOIIMMHU OLIEHKY pEIIeHUs, BblpadaThIBa€MOro olydae-
MBIM, B YCJIOBHUSX HEONPEACICHHOCTU UM HEIOCTATOYHOM MOJHOTHI OIpe-
JEJICHHBIX XapaKTepUCTUK. Bce 3T0 cTaBUT mepes HEOOXOAMMOCTbIO HC-
MOJIb30BAHUSI CPEJCTB CAMOHACTPAMBAIOIIMXCA HEUYETKHX MOJENCH MpH
poeKTupoBaHuu TpeHaxepoB. Heuerkne monenu (fuzzy models) nator
BO3MOYHOCT:

—  OIEpUPOBAHUS HEUETKUMU BXOJIHBIMU JaHHBIMU;

—  HEYeTKOH (hopMai3aluy KPUTEPUEB OLIEHKU U CPAaBHEHUS;
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—  IPOBEIECHMS KAYECTBEHHBIX OLEHOK KAK BXOJIHBIX 3HAYCHHM, TaK
Y BBIXOJHBIX PE3YJIbTATOB;

— MOpPOBEIEHHS OBICTPOrO MOJEIMPOBAHUS CIIOKHBIX JUHAMHUYE-
CKMX CHUCTEM M MX CPABHHUTEJIBHOTO aHAIM3a C 3aJaHHOW CTENEHBIO TOYHO-
CTH.

B kaudecTBe cpeicTBa peanu3alii HEYETKUX MOJENIEd MOXKET ObITh
MCIOJIb30BaH s13bIk Visual Prolog.

3. CYB/. Ilpu co3pannu BUPTYyIbHBIX TPEHAKEPOB BO3HUKAET HE-
00XOAMMOCTh XpaHEHUS U 00pabOTKU OOJBIIMX OOBEMOB HH(POPMALIMH
(pa3MMYHOrO THUIMA JaHHBIC, ayAUOWMH(GOpPMALUs U BUIACOU300pPAKEHUS,
MIPOU3BOJILHBIE TEKCTHI U reorpaduyueckue JaHHble U T.11.). B 1aHHOM ciy-
yae MOXeT ucrnoib3oBaThest npodeccuonansHass CYBJl ADABAS, B ko-
TOPOM CYIIECTBYET BO3MOKHOCTh CO3JaHUsl MPAKTHYECKU JTIOO00H MOJEIH
JAHHBIX ¥ XpPaHEHUs pa3IM4YHbIX TUIIOB JaHHBIX. Co3naHue eauHOoUu 00y-
YaIIE Cpenbl BUPTYAJbHBIX TPEHAXKEPOB IPEAYyCMATPUBAET HAJIUYUE
cnenyronux 6a3 nanubix (BJ1):

— Bb/1 napameTpoB, ONUCHIBAIOLINX YIPABICHUYECKUN OOBEKT;

— b/l u3o0paxeHnuii;

— b/l aynnonaHHbIX;

— B/l Buneon3odpaxkenuii;

— bJI mapameTpoB MOJIeJIel yIIPaBJICHYECKUX CUTYAIUN;

— b/l TecTOBBIX 3a71aHNI ¥ OTBETOB;

— BbJ1 oOy4yaeMbIX (BKJIIOUasl JIMYHYIO MH(OPMALMIO U PE3YIbTAThI
MPOXOXKACHUSI OOYYEHUSI U KOHTPOJIbHBIX MEPOIIPUSATUIA);

— B[ pyHKuM npuHAIIEKHOCTH JJIs1 BXOAHBIX M BBIXOJHBIX Iapa-
METPOB HEUETKUX MOJIEJIEN;

— b/ ipaBu1 111 HEUETKUX MOJETIEN;

— BcriomorarensHeie b/I.

IIpoexTrpoBaHue AUAIOrOBBIX NPUIOKEHUM, 3anpockl K bJl, cBsA3b
b/1 co cpenoy BU3yaM3auuu U HEYETKUMU MOJEIAMHU, & TAKKE OCHOBHBIE
(KpoMe pacyeToB B paMKax HEYETKHUX MOJIENIEN) U BCIIOMOraTelbHbIE pac-
YEThl OCYIIECTBIISIIOTCA MPU MTOMOILH S3bIKa ITporpaMmMupoBanus Natural.

4.CpenctBa Bu3yanuzaiuu. B kadecTtBe HanOosee MEpCrneKTUBHOM
MH(POPMaLIMOHHON TEXHOJIOTMH BU3YyalU3allii Ha CETOJHSIIIHEN JeHb MTPU-
3HaeTcss 3D-Bu3yannsanus, nOo3BOJSIOMIAS C 000N TOYHOCTHIO PEKOHCT-
pPyHpPOBaTh OOBEKTHI U CBS3aHHBIE C HUMU UcTOpuueckue coObitus. Cpen-
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CTBa BU3YaJHM3aI[MU MOTYT OBITh YCIIOBHO pa3/ielieHbl Ha HECKOJIBKO KaTe-
TOPUIL:

— cpelcTBa oTOoOpakeHus: MHGOpMAIMd O U3y4aeMOM YIpaBJICHYE-
CKOM OOBEKTE, COCTOSIHUU €r0 JIEMEHTOB M MPOTEKAIOIINX B HEM TPOIIEeC-
cax;

— CpeAcTBa OTOOpaXEHUs TEOPETUYECKOM HHGPOpMallud B BHUJC
AIIEKTPOHHBIX YUCOHUKOB M BUCO- 1 ayAMOJICKITHIA;

— CpEJICTBA IUAJIOTOBOr0 B3aMMOJICUCTBUS TpEeHaXepa U o0ydaemo-
ro B paMKaX TECTHPOBAHMS M KOHTPOJIbHBIX MEPOIPHUATHI;

— MpOYUEe CPEACTBA BH3yalM3allUd B 3aBUCHMOCTH OT CHEIUPUKH
BUPTyaJIbHOTO TpeHaxkepa (Hampumep, I UC u cucteMsl TpOoCTpaHCTBEHHO-
ro aHaim3a, yueOHble MOAYIH MH(OPMAIIMOHHOW CHUCTEMBbI OIEHKU Kaja-
CTPOBOM CTOMMOCTH 3€MEJIb).

Enunas oOywaromias cpeia ¢ MCIOJIb30BAHUEM BCEX 3aTPOHYTHIX B
CTaTbe (POPM BUPTYAJIBHBIX TPEHAKEPOB MOXKET OBITh OTOOpaXK€HA B BUJIE
CXEMBI (PUCYHOK).

O06o3HaueHUs HA PUCYHKE:

X]...Xn — BXOJ/IHbIC 3HAUEHUS TTApaMETPOB, aCCOIIMUPOBAHHBIX C JCHi-
CTBUSMU 00y4aeMoro B MPOIECCe B3aUMOCHCTBUS C «BUPTYaJIbHBIM Tpe-
HaXEpPOM»;

ti(X1). .. Mmi(Xn) — QYHKIUM IPUHAMIESKHOCTH BXOAHBIM HEYETKHM
MHOXECTBaM 1;...m; BXOAHBIX 3HAUEHUM IapaMETPOB X|...Xn;

Li(X*1)... Hmj(X™,) — CTENIEHN NPUHAUIEKHOCTH BXOJHBIM HEYETKUM
MHOX€ECTBaM 1;...m; BXOAHBIX 3HAUEHUM TapaMETPOB X|...Xn;

i(y1)... w(yr) — PyHKIMU NPUHAJIKHOCTH BBIXOJAHBIX ITAPaMETPOB
yi-..¥r

Wres1(V1)- -+ Mres (Yr) — PE3YABTUPYIONIUE (PYHKIIMU MPUHAICKHOCTH
BBIXOHBIX MTAPAMETPOB V... Vs,

onepanus Daz3udukanys — BEIMUCICHUE CTEIICHN MTPUHAIICKHOCTH
BXOJ/IHBIM HEUETKHM MHOKECTBAM;

onepanus BeIBog — ompenenenue pe3yabTUPYIOMUX (QYHKIIUHA MPH-
HaJIJISKHOCTH BBIXO/HBIX MAPAMETPOB;

onepaims Jledazzudpukanus — Ha OCHOBE PE3yJbTHPYIOIIUX (PYHK-
AW TTPUHAJICKHOCTHA BRIYUCIICHNE 3HAYCHUI BBIXOHBIX TTAPaMETPOB.
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Cpena Bu3yanuszanuu

| |
I |
| |
: Nurepnperanus Nurepnperanus Nurepnperanus :
i EUCTBUN pe3yabTaToOB 3HAYEHUU BBLIXO/I- .
| o0ydaeMoro HBIX TAPAMETPOB | |
|
| |
| |
| |
S U A [ S [
T T T T T T T T T T T T T T T T T T T T T T T T T T e A B g
|
| 3 B B OOyuaromue KonTponu-
| JIek- MpTyailb- HpTY- YMEHHSIM pyromue
| TPOHHBIE HBIE JIEK- aJbHbIE
| TpEHaXXePhI TpEHaXXEPHI
| YYCOHUKHU IIUH, ce- OOBEKTHI,
: MUHApbI My3en
|
|
| | OO6yuaroiye 3HAHUAM TPEHAKEPHI
|
|
|
|
|

BJ] u3obpa-
JKeHUI

BbJI TectoB

bJI Buneo- bJI yueta

bJI aynuo

H30- JIaHHBIX 00y94aeMbIX

OpakeHuit

b/l mapamert- bJI monenei BbJI BxomHbIX B/I npaBun bJI BbIXOAHBIX
pOB 00OBEKTa CUTYyaLNHA (Gynxuuil npu- GyHKIMI pH-

HaUTSKHOCTH HaUTSKHOCTH

CYBJ]I ADABAS
- A 1
wi(x1)... wi(vyr)...
Omneparust Omneparust Omneparust
daz3udukams BriBon Hedazzuduxarms

X1...Xn

UIi(X*l)- .- Umi(X*n) Uresl(Vl)- .« Hres r(Vr)

Visual Prolog





