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HMHUTAIMOHHOT0 MOJEJINPOBAHUS

ITPOI'PAMMHBIE U SI3bIKOBBIE CPEACTBA UIS1 CO3JAHMS
AJAIITUPYEMOHU K KOHKPETHOMU ITPEAMETHOU OBJIACTH
CUCTEMbI UMUTALIUN

E.b. 3amsatuna, JI.H. JIsnosa, A.O. Cyxos (Ilepmb)

1. BBeagenue

N3BecTHO, 9TO UMUTALIMOHHOE MOJCITUPOBAHUE 3aYACTYIO SBJISICTCS €AMHCTBEHHBIM Me-
TOJIOM HMCCIIEJIOBAaHUS CIOKHBIX JTUHAMHUYECKUX CHUCTEM M OOBEKTOB U HIMPOKO MPUMEHSETCS B
pasnuuHbIX cepax HayKd W IPOW3BOJCTBA. Pa3BuTHe HayKu W TEXHOJIOTHH, U, CIEIOBATEILHO,
POCT CIOXKHOCTH UCCIIETYEMBIX CUCTEM M OOBEKTOB, CTABUT Mepe]] HIMUTALMOHHBIM MOJIEIHPO-
BaHHMEM Bce 0oJiee CIIoKHBIC 3a1a4uu. s momyyeHus J0CTOBEpHOW MH(OpMAIIMK TpH TTPOBEIe-
HUM UMUTAIIMOHHBIX SKCIIEPUMEHTOB TpeOyeTcs MpUBJICYCHHUE CIEIIMATUCTOB U3 Pa3HbIX o0ac-
TeW 3HAHUH, a CIEOBATEIHHO, MPOTPAMMHBIC CPEJCTBA UMHUTAIIMU JOJIKHBI TTO3BOJIUTH HCCJIE-
noBarensiM paboTaTh B Pa3NUYHBIX BU3YalbHBIX Cpelax, MONb3YsCh Pa3NUYHBIMU SI3bIKAMU U
cucrteMamu NoHsATUH. Tak, HampuMep, MTPHU MPOCKTUPOBAHUU KOMITBIOTEPHBIX CETEH UCCIIeI0Ba-
TEJW MOTYT MPUBIEYb anmnapart Teopuu rpados, ceteil [leTpu umm cucteM MaccoBOro 00CITyXKH-
BaHMs. B 3TOM cityuae HeoOXxoarMa HACTpOMKa Ha KOHKPETHYIO MPEIMETHYIO 001acTh, KOTOPYIO
MO>KHO BBITIOJHHUTD, UCTIONB3Ysl OHTOJOTUH [1] miH, Kak mpenjaraeTcs B HACTOSIIEH cTaThe, —
S3BIKOBOM HMHCTPYMEHTApUM, TMO3BOJISIONIMN pa3pabaThiBaTh MPEIMETHO-OPUEHTUPOBAHHBIC
SI3bIKU U OCYILECTBUTH IEPEBOJ UMUTALIMOHHON MOJIETN C OJJHOTO S3bIKa HA pyroii [2,3,5,6].

2. SI3pikoBoON HHcTpyMeHTapuii MetaLanguage

SI3pikOBOM MHCTpyMeHTapuii MetalLanguage oprueHTUPOBaH Ha PEIICHUE MTEPEUNCICHHBIX
3agau [4, 5]. Iopsnok pa3paboTku Monenelr B cucteme MetaLanguage moka3an Ha puc. 1. Ha
nepBoMm dtane pazpadorku DSL B s3pik0BOM nHCTpyMeHTapun MetalLanguage HeoOX0IUMO CO3-
JIaTh HOBYIO METaMOJeJb, YKa3aB €€ UMs U OmucaHue (eciu 3To HeoOxoaumo). Meramonenb B
JAHHOM CJIy4yae — 3TO MPEAMETHO-OPUEHTUPOBAHHBIN A3BIK MOJAEIUPOBAHUS, KOTOPBIN HCIIONIb-
3yeTcsi A1 CO3JaHMsl MOJENIeH, OPUEHTHPOBAHHBIX HAa PEIICHHE KOHKPETHBIX 3a7ad. 3aTeM
MOKHO MPUCTYHHUTh K IMOCTPOCHHIO METaMOJIEIH C MOMOIIbIO TpaduiyecKkoro peJakropa Moje-
JEeN.

[Ipu cozpannm MeTaMojenyu B MEPBYIO OYepeb OMpeNesstoTcss 0a30Bble KOHCTPYKIMH
s13bIKa. ba3oBbIMU 3eMEHTaMU, KOTOpbIE UCIONb3yoTca B MetalLanguage mis co3manus mera-
moaenei (DSL), sBhst0TCS CYyIHOCTH, OTHOIIEHUE, orpaHnyeHue. B mporecce cozmanus DSL
OINPEACIAIOTCS CYIIHOCTH METaMOJIEI, OTHOIIEHUS MEXAY HUMH, 3aJJal0TCsS OTpaHUUYEHUs], Ha-
JaraeMble Ha CyIIHOCTU U oTHoueHus. [locie moctpoeHuss Metamoieny pa3paboTYNK MOTydaeT
B pacHopsDKEHHME pacLIMpSAEMbIi, THHAMUYECKH HAaCTPauBaE€Mblil BU3yalIbHBIN S3bIK MOJIEINPO-
BaHMSL.

Hcnonp3ys nomydennsli DSL, nonp3oBaTens MOXKET cO3qaBaTh MOJENH, COJAEPIKaIIMeE
00BEKTHI, OMUCHIBAIOIINE KOHKPETHBIE CYIIHOCTH MPEAMETHON O0JaCTH U CBSI3U MEXIY HUMHU.
Ilocne moctpoeHus: MoJenu HEOOXOOUMO HMPOBEPUTH, YAOBJIETBOPSET JIM OHA OTPAaHUYCHUSM,
KOTOpbI€ OBLIM HAa HEe HAJIO0XEHbI, — BBIMOJHUTH BAJMIAIMIO CO3/IaHHON Mozenu. Ecnu kakue-
1100 OrpaHUYCHHSI HE BBITIOTHSIOTCS, TOJIh30BATENb OYIET MPOUH(YOPMHUPOBAH 00 3TOM.

Pa3paboTaHHbIi A3bIK MOXKET HCIIOJIb30BATHCA B KAUECTBE METasi3blka JJIsl pa3padOTKH
HOBBIX SI3bIKOB. [Ipy BHECEHMM M3MEHEHUM B METaMOJEIb CUCTEMAa aBTOMAaTHYECKH BHECET BCE
HEOOXO0JMMbIe U3MEHEHHSI B MOJIEIH, CO3/IaHHbIE C TIOMOIIBIO 3TON MeTamoieu. Vcnonb3ys re-
HEPATOp, MOJIb30BATENb MOKET COXPAaHUTh ITOCTPOCHHBIE METAMOZENIN U MOJENU B Buae XML-
(haiinoB, MO0 CreHepUPOBaTh HA MX OCHOBE IOKYMEHTAIMIO K cucteme. TpancdopmaTop mo3Bo-
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JsIeT B COOTBETCTBUU C 3aJlaHHBIMHU TpaBWJIaMHU TpaHc(opMaiuil (BepTUKaJIbHBIX U TOPU30H-
TaJbHBIX), CO3JJaHHBIMU B TOM k€ cpeze, mpeoldpa3oBaTh Monenu [3]. Takum obpaszom, pazpabo-
TaHHAs MOJIENb MOXKET OBITh IepeBe/icHa Ha HYXKHBIN S3bIK U Tepe/iaHa BO BHEIIHUE CHUCTEMBI
JUISl pELIEHUs] COOTBETCTBYIOIIUX 3a/a4.

A

\

A

<l 1

Puc. 1. Ilopsinox paspadorku mozaeJieit B cucteme MetalLanguage

Cucrema MetalLanguage siBisieTcsi yA100HBIM CPEACTBOM UIsl IOCTPOEHUS KaK METaMO/Ie-
JIeH, TaK U CO3JJaHHBIX Ha MX OCHOBE MOJEJICH MpeaMEeTHBIX oOnacTeil. Co3MaHHbIC C ITOMOIIIBIO
SI3BIKOBOI'O I/IHCprMCHTapI/I}I A3BIKA MOI[eHI/IPOBaHI/IH, MeTaMOICJIn U CaMU MOACIIN MOFYT 9KC-
MMOPTHPOBATHCS BO BHEIITHUE CHCTEMBI, 00€CTIeUrBasi MX WHTETPALIHIO.

3. Ilpumep pa3padoTku U TpaHcOpMAIUU A3BIKA MOJEJIMPOBAHUS B CHCTEMe
MetaLanguage

Cuctremsl MaccoBoro oocmyxuBanusi (CMO) MHMPOKO HCIONB3YIOTCS JIJIs aHajdu3a Xa-
PaKTepUCTUK OM3HEC-CUCTEM B pa3iIMyHBIX 00nacTax. [Ipu 3ToM Ui Mccie0BaHUS UCIIONb3Y-
I0TCS Pa3IMYHbIE METOJBl U CpeACTBa (CTAaTUCTUYECKUIN aHaIu3, MMUTALMOHHOE MOJEINpOBa-
Hue). PaccMotpum nmpuMep pa3pabOTKH s3bIKa MOJICTMPOBAHMS CUCTEM MacCOBOI'O 00CTy>KHBa-
Hus B cucteme Metal.anguage u onucanue npaBuil TpaHCOpMalMu MOJENEH, ONMHUCAaHHBIX Ha
3TOM s3bIKe, B sA3bIK MojienupoBanus GPSS (u3-3a orpanndenuii o0bema myOiauKanuy NpuBeIeH
YIPOIICHHBIN BapHAHT OMUCAHMUS S3bIKa M TIPABUJ TPaHCHOPMAITHH).

Metamonens si3bika onucanuss CMO copepkuT cienyromue CymHocTu (puc. 2.):

- ['enepamop — CylIHOCTb, OTBEUAIOLIAs 3a TEHEPALMIO TOTOKA 3asiBOK HAa 00CITyKUBaHNE
B cucTeMe (TpaH3akToB). MIHTEpBaIbl MEXAY MOCTYIUIEHUSMH 3aBOK — CIIydaiiHbIE BEIH-
YUHBI, UMEIOIINE OMNPECIEHHOE pachpeneneHue. J[aHHas CyIIHOCTh MMEET ClIeAyIoIne
atpulyThl «HasBanuey», «Hauanbnas 3amepxka», «KomudyecTBo TpanszakToBy, «IIpuopu-
TET.

- Quepedv — CyIMIHOCTb, NMPEACTABIAIONIAS MHOXKECTBO 3asBOK (TPaH3aKTOB), OXHJAIO-
X 00cIyXuBaHUs (OCBOOOXKIEHUS O0OCTYKMBAIOIIETO YCTPOMCTBA B Ciydae, €Clid OHO
3aHATO). CymHocTh «Ouepeab» uMeeT cienymoomue arpudyTsl: «Hasanuey, «Aucuumiu-
Hay, «MakcumanbHas JuinHay, « Texyas AIuHay.
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- Obcnyxcusarowee ycmporicmeo — CyIIHOCTb, OTBEUAIOIIasl 3a 00CIIy)KHBaHUE 3asBOK.

YcTpoiicTBO 0051a71aeT OrpaHUYeHHBIMU BO3MOKHOCTSIMH OOCITyXHBaHUs 3asBOK. OOciy-

KUBaHUE TpeOyeT BpeMeHH; BpeMsi 00CTYKUBaHUS — CIIy4alfHOE YMCIIO ¢ 3aJaHHON (PyHK-

1yen pacrpeaeneHus. ATpuOdyTaMu JaHHOW CYIIHOCTH sBisitoTcs: «Ha3Banuey», «Komnye-

CTBO KaHAJIOBY, «Bpemsi 00CITyKUBaHUSD.

- Pasmmnooswcumens — cyniHoCTb, IO3BOJISAIONIAS CO3AaTh HECKOJIBKO KOMHM 3asBKH, K-

Jast U3 KOTOPBIX Oy/eT MpeTeH0BaTh Ha 00CHyKUBaHHE. ATPUOYTOM JaHHOW CYITHOCTH

spisieTcs: «HazBanuey, «KonmuuectBo kommit», «binok» (Ha3Banue O6ioka B moaenu CMO,

Ha KOTOPBIH ClIeyeT NmepeaTh KOMHH 3asiBOK Ha 00CITyKUBaHHUE).

- Konnekmop — cymHOCTb, MO3BOJSIONIAs OObEIUHUTH HECKOJBKO MOTOKOB 3asBOK B

onuH notok. CymrHocTth «Komnekrop» umeet arpudyThl «Ha3Banue» u «KonxmuecTBoy.

- Tepmunamop — CyIIHOCTb, yAAJSIOIAs 3aBKH U3 MOJIEIIH.

- Pacnpeoenenue — abcTpakTHas CYITHOCTb, SIBISIFOIIASICSI POAUTENBCKOM JISI CYIITHOCTEH

«HopmansHoe pacnpenenenue», «PaBHOMepHOe pacnpeneneHue», «Pacnpenenenue

CrbrofeHTa» u ap.

- Hopmanvnoe pacnpeodenenue — pacripeieieHIe, B COOTBETCTBUH C KOTOPBIM BBIMOJIHSA-

€TCs TeHepallysl HOBBIX 3asSBOK W/WJIM X 00cTykruBaHue. JlaHHAs CYIIHOCTh UMEET JIBa at-

pubyta «MaTemaTiueckoe OKuAaHuey», «Jlucruepcusy.

- PasnomepHnoe pacnpedenenue — paclpesie]IeHue, B COOTBETCTBHH ¢ KOTOPBIM BBITIOJIHS-

eTCs TeHepallysl HOBBIX 3asBOK W/WUJIM UX 00cimykruBaHue. JlaHHas CyIIHOCTh UMEET JIBa atT-

pubyTta «JleBas rpanuiia uaTepBasay, «lIpaBas rpaHuiia HHTEpBAaY.

- Pacnpeoenenue Cmorooenma — pacrpeneiaeHe, B COOTBETCTBUN ¢ KOTOPBIM BBIMOJIHSA-

€TCsl TeHepalns HOBBIX 3asBOK W/WIHM UX OOCIyXuBaHue. J[aHHAS CYyIIHOCTh UMEET aTpu-

0yt «KonamdecTBo cTeneHeit cBo0oabD».

Jlanee onuiiemM OTHOIIEHUSI MEX]Ty CYIIHOCTSIMU MeTamoenu. Kak BUIHO U3 puc. 2, Me-

TaMoJIeIb COACPKUT CIAECAYIOLIUE OTHOILIEHUS aCCOLUAIIH:

- OpnonanpaBiieHHOE OTHOLIeHUEe accormanuu «Co3maeT TpaH3aKTbl», COEIUHSIONICE

cymHoctu «I'eHepatop» u «Ouepenpy», MOKa3bIBAET, YTO MOCJE CO3aHMs 3asiBOK OHU I10-

MEMIAI0TCS B 0Yepeib Ha 00CTy)KUBaHUE.

- JIByHanpaBneHHOe OTHolIeHHe accouuanuu «OOCITyKUBAaeT TPaH3aKThD» IO3BOJISET

yKa3aTh, KAKUM OOCITYy>KMBAIOIINM YCTPONUCTBOM 00pabaThIBAIOTCS 3asiBKU, HAXOSIIINECS B

ouepend, ¥ KyJla OHU HalpaBJIstOTCA MOCe 00CTYKUBAHUSI.

- OpHoHanpaBiieHHOE OTHOHIeHUE accounanuu «llepemaer TpaH3aKThl», COEOUHSIOINIEE

cymHocTu «O0cmyKuBaolee ycTpoicTBo» U «Pa3sMHOXKUTENbY, MO3BOJISET pa3AeIUTh 3a-

SIBKM Ha HECKOJIBKO MOTOKOB.

- OpnHoHampaBJIeHHOE OTHOIIEHUE acconuanui «OO0beTUHSAET MOTOKI» COESTUHSET CYIIl-

HocTu «O0ciyxuBaromiee ycTpoictBo» u «Komnekrop» U yka3blBaeT, KaKoW KOJIEKTOP

00BEIMHACT MOTOKU 3asBOK HAa OOCITY>KHMBaHHE TMOCE WX 00pabOTKH HECKOIBKUMH 00CY-

YKUBAIOLIUMH YCTPOHUCTBAMHU.

- OpnHoHampaBJIeHHOE OTHOIIEHHE accolranuu «Paznensier TpaH3aKTbl», COeIUHSIONIEe

cymHoctu «PasmHOXkUTENE» U «OUuepenb», MO3BOISET yKa3aTh, B KAKHE OYepeu JOKHBI

OBITH MIOMEIIEHBI 3asSBKH MOCJIC UX PA3ACIICHHS HA HECKOJIBKO MTOTOKOB.

- OpnHOHAMpaBICHHOE OTHOIICHUE aCCOIMAMU «YJAIseT TPaH3aKThD», COCIUHSIOINIEE

cymHoctu «OO0ciyxuBatoiee yctpoiictBo» u «Komnekrtop» ¢ cymHocTbio «TepMuHa-

TOp», TIO3BOJISIET yKa3aTh, UTO MOCIE OOCTY>KMBaHUS WU OOBEIUHEHHS 3asBKU JTOJIKHBI

OBITH YQJICHBI.

Mertamopens si3pika noctpoenust mozeneit CMO Takke COAep>KUT TPpU OTHOLLIEHUS HACIE0-

BaHMS «SIBIIsIETCS», KOTOPBIE COETUHSIOT a0CTPAKTHYIO CYIIHOCTh «Pacnpenenenue» ¢ 1ouepHUMU
cymHocTsimu «HopmanbHoe pacripenenenue», «PaBHomepHoe pacnpezneneHue», «PacnpeneneHue
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CrerofeHTa». JlouepHUe CyIIHOCTH HACJIEAYIOT BCE OTHOLIEHUS CYIIHOCTU-POAUTENS. Arperanus
«MMeer pacripenienieHre» MO3BOISAET 331aTh PACIPENEIICHUE, B COOTBETCTBUU C KOTOPBIM BBINOJIHS-
€TCsl TeHepalys HOBBIX 3asBOK (TPaH3aKTOB) M/WJIM UX 00CITYKUBAHHE.

CosgaeT TpaH3aKTel

[enepaTop Cuepeat

PacnpeaeneHnne
CrewaeHTa

Mrmeer pacnpegeneHue

Pasgenae TPaH3aKTbl

HoprmaneHoe
pacnpegeneHue

PasmHoxuTens

PaenomepHoe
pacnpeneneHne

Ofcnysxueaollee OEbenMHAET NOTOKK

YCTPOWCTED

Konnekrop

8L TPEH3aKThI Y,D.BJ'IHBTTDEHEIBlﬁbI

TepruHatop

Puc. 2. Meramoaepb 3bIKa ONNMCAHNS HMUTAMOHHBIX MOAeJIeH

Ha puc. 3 nzo6pakeHa Mo/ieib, MOCTPOCHHAs C UCIIOJIb30BaHUEM Pa3paOO0TaHHOTO sI3bIKa
ormmcanuss CMO. Kak BUIHO W3 pUCYHKa, MOJIENIb COJIEPKUT T€HEPATOP, YETHIPE 00CITY KHBAO-
X ycrpoiictea (PD1, PD2, PD3, PD4), uetsipe ouepenu (QQ1, QQ2, QQ3, QQ4), pazMHOXKU-
TeJb, KOJUIEKTOP U TEPMHUHATOP; UCTIONB3YETCs JIBa pactupeenenus. OnuiieM mpasuiia mpeodpa-
30BaHUs IOCTPOCHHOW MeTaMoienu sa3bika onucanuss CMO B HoTanuu s3bika GPSS.
[IpuMeHeHne 3TUX NpaBWII K MOCTPOSHHOM MOJIEIH MO3BOJIUT CTEHEPUPOBATH MPOTPAMMy Ha
s3Ik GPSS ¥ BEINOIHUTE aHATIU3 MOJIEIH C UCIIOJIb30BaHUEM JAHHOU CUCTEMBI IMHUTAIIMOHHO-
0 MOJEIUPOBAHMUSL.

A3MHOXWTENE,

HopmaneHoe
pacnpeaeneHne

Paexomephoe
pacnpeaensHue

PD4

TepmuHaTop

Puc. 3. Ilpumep mogean CMO
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[IpaBuno «I'eneparop Hopm», mpeodpasyromiee SK3eMIUIsIp CyITHOCTH «I eHepaTop», CBS3aH-
HBII 3K3EMIUIIPOM OTHOLICHHUS arperayi ¢ 3K3eMIUIpoM cyiiHocty « HopmaneHoe pacnpene-
JIEHHE», B COOTBETCTBYIOLLYIO KOMaHy si3bika GPSS, umeer Bua:

T GENERATE (NORMAL(1, <<C.HopmaasbHoe pacnpeaeienue. Maremaru-
YyecKoe 0KuaHnue>>,
<<C.HopMmaasHoe pacnpeaenenue. lucnepcus>>)), ,
<<C.I'enepatop.HauanbHas 3agepxKa>>,
<<C.I'eneparop.KosmmuecTBo>>,
HapmantHoe
pacnpenenenue <<C.I'eneparop.lIpuopurer>>

Hmeet pacnpegeneHnue

-

AHaIOrHYHBIM 00pa30M OITUCHIBAIOTCS MPaBHJIA U1l IPYTUX BUIOB PACIPE/ICICHUM.

[IpaBuno «Ouepens», npeolOpa3yroliee CBA3aHHbIE IK3EMIUIAPHI cyuiHocTel «Ouepenn», «O0-
CITy)KMBaroliee ycTpoiicTBo», «HopmanbpHoe pacnipeneneHney B COOTBETCTBYIOLIHIA KO Ha SI3bI-
ke GPSS, umeer cnemyromuii BUa:

HopmaneHoe
pacnpedeneHue

QUEUE <<C.Ouepens.Hazpanune>>
Mmeer pactpeneneame SEIZE <<C.O0cayxuBamwuee ycrpoiictso.Ha3panne>>
DEPART<<C.Ouepenb.HazBanue>>
— ADVANCE (NORMAL(, <<C.HopmanbHoe pacnpenejenne. Marema-
THYECKOE OKUIaHue>>,
<<C.HopmaasnHoe pacnpeaenenue./{ucnepcus>>))
RELEASE <<C.O6cay:xkuBamwiiee ycrpoiicrso.Hazpanue>>

Cécnyxweanwee
VCTPOWCTED

OfcnyxWEaET TPEHISKTHI

Cuepenb

[IpaBuno «Pa3MHOXUTETBY MPeoOpa3yeT SK3EMIUIP CYIIHOCTH «Pa3MHOXUTENb» B KOMaHIY
SPLIT si3pika GPSS. JlanHO€ mpaBuiio ©MeEEeT BU/;

SPLIT<<C.Pa3mHuo:xkurejb. KoanuecTBo KOMUuii>>,
<<C.Pa3zmHoxurejb.biox>>

Pasmuoxuntens

[MpaBuno «Komiektop», mpeobpasyromee >k3eMIuisip cymHoctd «Koimekrop» B KOMaHIy
ASSEMBLE s3bika GPSS, nmeer crnenyromuii BUaI:

ASSEMBLE

Konnextop
<<C.Koaaekrop.Koanuecrpo>>

[IpaBuno «TepmuHatopy, nmpeodpasyroolIee 3K3EMIUIIP CYITHOCTH « TepMHUHATOP» B COOTBETCT-
ByIOLIYI0 KoMaHAy s13blka GPSS, nmeer Bua:

Teprunatop — TERMINATE 1

Hcnonbs3oBanne S3BIKOBOTO MHCTPYMEHTApHsSl TO3BOJISIET ONEPATHBHO CO3/1aBaTh HE TOJBKO
PEeIMETHO-OPUEHTUPOBAHHBIC SI3BIKH, HO U OMpPEIEIsITh HEOOXOAMMBIE TpaHchopmamuu, 4To
oOecreunBaeT MHTEPOIEepadeIbHOCTh CO3AAHHBIX MOJENEH U MeTaMmoJesel, BO3MOXKHOCTh MX
UMIIOPTA U FKCIOPTA.

4. BpIBOIbI

[IpencraBneHHBIN SA3bIKOBOM HHCTPYMEHTAPHI SBIISAETCS JOCTATOYHO YAOOHBIM U THOKUM
MHCTPYMEHTOM pa3pabOTKH S3BIKOB MOJACTHPOBAHUS U MPaBUI MpeoOpa3oBaHUs MOAETEH, CO3-
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JAHHBIX C HCIOJB30BAaHMEM HSTHUX s3BIKOB. VccienoBarenbCKuil MPOTOTHI  CUCTEMBI
MetalLanguage ObLT KCIIONIB30BaH AJIsi pa3pabOTKU HECKOJIBKUX IMPEeIMETHO-OPUEHTUPOBAHHBIX
SI3BIKOB. CTIONB30BaHUE CHCTEMBI B YUEOHOM TPOIIECCe TOKAa3ai0, YTO HHCTPYMEHTAPUH JIETKO
OCBaMBAETCS MOJIb30BATEISIMH.

B Hacrosiiee BpeMsi akTyallbHOM SIBJISIETCS 3ajada ONTUMHU3AIMHU aJTOPUTMOB TPAHC-
(dhopmManiuu, pacuipeHusi BO3MOKHOCTEH yueTa CEMaHTHKH MPU ONMHUCAHUU TpaHChHOopMaLni.

BaarogapuocTu
Pa6ota Bemonnena npu noaaepxke PODU (mpoekt Ne 12-07-00763-a), PODU Nel2-07-
00302 a m MunuctepcTBa oOpazoBanus 1 HaykH (mpoekT Ne 8.5782.2011).

Jlureparypa

1. 3amatuna E.b. JIunrsuctuueckue U MHTEIUIEKTYalbHblE MHCTPYMEHTAIBHBIE CPEJICTBA CH-
MyssTopa kommnbeioTepabix ceteit TRIADNS / 3amsaruna E.b., Mukos A.U., Muxees P.A. // In-
ternational Journal «Information theories & Applications (IJ ITA). Vol 19, Number 4, 2012,
pp-355-368. ITHEA, Sofia, 1000, P.O.B. 775, Bulgaria

2. JIaposa JI.H. MHoroypoBHeBbie MOJienu U si3bIkh DSL kak OCHOBa CO3MaHUSI MHTEIUIEKTY-
anbHeIx CASE-cucrem / JIL.H. JIsnoBa // Tpynsl MeXIyHapOAHBIX HayYHO-TEXHUUECKUX KOH(]E-
pennuii «aTemnekTyansHbie cucteMbly (AIS’08) u «Matennekryansusie CAIIP» (CAD-2008).
Hayunoe u3nanue B 4-x tomax. T. 2. — M.: ®uszmaraut, 2008. — C. 37-41.

3. Jsaposa JI.H. [Toaxoas! K onmucaHWIO BEPTUKATBHBIX U TOPU3OHTAIBHBIX TpaHCchopManuii Me-
tamozeneit / JL.H. JIsgosa, A.IL Cepsiii, A.O. CyxoB // MaTemaTuKka MpOrpaMMHBIX CHCTEM:
MeXBY3. ¢0. Hayd. cT. — [lepmb: U3a-Bo [lepM. roc. Hai. uccnen. ya-ta, 2012. — Beim. 9. — C. 33—
49.

4. JIanosa JI.H. BusyanbHble SI3bIKH U SI3IKOBBIE HHCTPYMEHTAPUU: METObI U CPENICTBA pean-
3auuu / JIL.H. JIanosa, A.O. CyxoB // Tpynsl Mexa. HAy9HO-TEXHUYECKOH KoH(pepeHmu «H-
TeyuieKTyalbHbIe cucTeMb» (AIS’10). — M.: ®uzmatnut, 2010. - T. 1. — C. 374-382.

5. CyxoB A.O. UHCTpyMeHTalbHBIE CpPEACTBa CO3JAHUS  BH3YaJIbHBIX  IPEIMETHO-
OpPUEHTHPOBAHHBIX A3bIKOB MonenupoBanus / A.O. Cyxos // ®yHnaMeHTaIbHbIE HCCIEI0BAHUS.
—2013. —Ne 4 (u. 4). — C. 848-852.

6. CyxoB A.O. MHurerpamus cucreM HMHTALUOHHOIO MOJEIUPOBAHUS U IPEIMETHO-
OpPUEHTUPOBAHHBIX SA3bIKOB omnucaHus OusHec-mpoueccoB / A.O. CyxoB // Maremaruka mpo-
IPaMMHBIX CUCTEM: MEXKBY3. c0. Hayu. cT. — [lepms: Ilepm. roc. yH-T, 2009. — C. 12-23.

342 HMMONI-2013



