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OYEBUIHO, YTO OLIEHKU 3((HEeKTUBHOCTU pabOTHI JIIO-
0oro criocoba MHAESKCUPOBAHMSI 3aBUCUT OT KOHKpET-
HOro Habopa JaHHBIX. TecTMpoBaHKME METOIOB JOCTY-
Ma K MHOTOMEPHBIM JIaHHBIM Ha CydyaiiHbIX Habopax
JIAHHBIX TIPUBEIEHHBIX, HATIpUMep, B [8] mpencTass-
€TCS HaM HermokKasaTeJbHBIM. [10CKONBKY peabHBIe
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HUA, KOTOprV? npegnonaraer cMCTeMatn3npoBaHHOe MNprUMeHeHne MexaHn3ma a6crpa/<um4 348 CYeT UCroJib30BaHMA Tak Ha3blBaeMblX
I'lpO6fl€MHO-0,0MGHTM,OOBaHHbIX A3bIKOB. Cy‘-leTOM OribiTa ,Oa6OTbI B paMkax npeﬂcrasnﬂemoﬁ napagnrmbl aHam3npyrTca 1 o6cy>/<,qa-

10TCA JOCTOMHCTBA M HEQOCTATKM MOAX0A4, a TakKXe repCrieKT1Bbl ero pa3BmTiA.

Kntoyesble croBa:

[Tpob1eMHO-OPUEHTMPOBAHHBIE S3bIKM, MEXaHW3M abCTpakLmm, UT-npoeKT, mporpaMMHbIN MHCTPYMEHTaP.

BeeneHue

B HacTosiiiee BpeMs BCJe 32 TEOpETHKaMK B obJ1a-
CTM MH(popMalMoHHbIX TexHojoruil (MT) mHorue
Pa3pabOTUYMKK TIPOTPAMMHOTO 00ECTIeYEHUS CXOASATCS
BO MHEHMH, YTO MEXaHU3M aOCTPaKIIMHU SIBISETCS Ofl-
HUM U3 KJTI0OYEBBIX (DPAKTOPOB, OMpEAeSIONIMX Kayue-
CTBO ¥ 3(hGEeKTHBHOCTh peaTM3allii CIOKHOTO TPO-
rpaMMHoOro TpoaykTa. CBOero pojia «BeHIIOM» LIEJ0ro
psiia UcCeOBaHUN IO TEMATUKE aOCMpaKmHubix mu-
noé danHbix B 70-X rogax MpoILIoro Beka sBUIICS A3bIK
CLU, npennoxenHslii bapbapoii Jiuckos [1]. Hecom-
HeHHA KOHIIENITyalbHas 3HaYMMOCTh s13bika CLU — oH
OTIPEIENTIIT OMHY U3 OCHOB 006eKMHO-0pUeHMUPOBAH-
Hoeo nodxoda. B To xe Bpems mpoaykr b. JIuckos He
TIOJTYYMJT CKOJIbKO-HUOYIb Cephe3HOTO PacrpocTpaHe-
HUSA B cpele MpodeccroHaTbHBIX Pa3pabOTUYMKOB,
MPEXJIe BCEro, BCEACTBUE U3IUIIHEN aKaleMUYHOCTH
U TIePETPYKEHHOCTH CIECIU(PUIECKUMI KOHCTPYK-
LASIMU.
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JloCcTaTouHO OYEBUAHBIM SIBIISIETCS TO, YTO Pa3yM-
HO MPUMEHEHHBI MeXaHM3M a0CTPaKLKU TO3BOJSET
BecbMa 3(D()EeKTUBHO OCYLIECTBISATh KOMAHAHYIO pa3-
PabOTKy, TMOMIEPXUBAs TPU 3TOM BBICOKOE KavyecTBO
MIPOrpaMMHOIO TMPOAYKTa U 3(D(PEKTUBHOE YIpaBie-
Hue mporeccoM. OTIOXEHHBIE BBIYUCICHUS [2—6],
Monyiu [2—6], o6beKTHI [6, 7], MAaHTAHTHI |5, 8] — Bce
3TO JINIL HEKOTOPbIE U3 COBPEMEHHBIX MHCTPYMEHTOB
BBEICHUS U MTOAMePKKY abcTpakuuy. PasHbie S3b1KO-
BBIE CPEIIBI MOMIEPKUBAIOT 3TH MEXaHU3MbI B TOHM WK
MHOI CTEeNEeHHU, OMHU XOpOlIo, Apyrue He ouyeHb. O0-
IIEU3BECTHO, YTO JIIOObIE AITOPUTMUYECKHE PELICHUS
MOTYT ObITh PeaIM30BaHbl B paMKax pa3IMyHbIX CyIlle-
CTBYIOLIMX MapajurM TporpaMMUpoBaHusl (BbIOOp, B
3HAUNTEIBHOM CTETIeHU, OMpEeNeNsIeTCs JTMUHBIMU
MPeANOYTeHUAMM). 3aKOHOMEPHO BO3HUKAET BOIIPOC,
YTO X€ MOXET IPETEHA0BaTh Ha POJIb «UAEATBHOTO»
MexaHM3Ma a0CTpaKkIMK MpPU HAMKUCAHUU TPUIIOXKeE-
HUM, JIEXUT JIU OH B TUIOCKOCTH TeXHUYECKUX CPEACTB
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(nopo6Ho ynomsiHytomy Bbilie CLU) unu B 6osbliieit
CTETIeHU OMpEAEISIeTCs] COOTBETCTBYIOIIEH METOIOMO-
TUeit, UCToJb3yeMOl B Mpouecce paboThl ¢ Tpaau-
LMOHHBIM UHCTPYMEHTap1eM.

B onpeneneHHOM CMbIC/IE OTBETOM MOXET CTyXKUThb
npakruka peanuzauuu MT-npoeKToB MPOMBIIILIEHHO-
ro ypoBHs. Mcxozis u3 coOCTBEHHOTO OMbITa U aHAJIH-
3UPYs AOCTYIHbIE UCTOYHUKHU, B JaHHOI paboTe aBTO-
PbI OTCTaMBAIOT TE3KC O TOM, B HACTOsIIIeE BpeMsl Hau-
0oJiee pacnpoCTpaHEHHBIM TIOAXOAOM K MCIOJb30Ba-
HUI0 aOCTpaKILMK SBJSETCS TIPUMEHEHUE MPOOJEMHO-
OPMEHTUPOBAHHBIX S3bIKOBBIX CPENCTB CIELUATU3U-
pPOBaHHOTO Xapaktepa. Ha rpaHuuax cnekrpa rmnojo0-
HOTO MHCTPYMEHTapusl, C OJHOI CTOPOHBI, MOXHO
PacMoJOXUTh MPOCTO HAOOPHI CIOXHBIX CTPYKTYD
JIaHHBIX (TUTIOB) U COOTBETCTBYIOLIMX MPOLIELyp 00pa-
OOTKHM, OCTPOEHHBIX CPEACTBAMU OJHOTO U3 PACIpo-
CTPAHEHHBIX $SI3bIKOB MporpaMMupoBaHus. pyrum
MPEJETbHBIM CIY4aeéM MOXET CIYXMTh CIELMAIbHO
CO3JIaHHBIA TOJ KOHKPETHBIA Y3KO-0YEPUYECHHBIN
KJIacc 3aj7ay HOBBIM sI3bIK. Takoil s13bIK He obyamaer
HUKaKUM (YHKIIMOHATIOM, BBIXOASIIAM 32 PAMKHU pe-
11aeMOii Po0IeMbl, ¥ TOKPBIBAET TOJIBKO HYXIbI JaH-
HOH MpeIMEeTHOI 00J1IaCTH — HY OOJIbIle, HA MEHBIIIE.
Kak mpaBuiio, B peajlbHOM IPOEKTE MCIOJb3YeTCs
MOAXO/s11Iast KOMOMHALIMS, TMOO0 MPOMEXYTOUYHBII Ba-
PMaAHT CpPEJCTB OYEPUEHHOTO CIEeKTpa, 31eCh Mbl OC-
HOBHO€ BHUMaHUe yaesseM MpobieMHO-OpUEHTUPO-
BaHHBIM s13b1KaM (ITOS) kak TaKOBBIM.

MpobneMHo-0p1eHTMPOBaHHbIE S3bIKKN

Crenys cnoxusuieiicst Tpaguiu [9—11], omnpene-
mum TTOA (DSL — Domain Specific Language) cnenyto-
MM 00pa3oM: SI3BIK IPOTrpaMMMPOBAHMS, KOTOPBIA
o0lagaeT OrpaHMYEHHOM CTEMEHbIO BHIPA3UTENBHO-
CTH/cuiibl, C(OKYCUPOBAHHBI Ha OINpeneJeHHOI
MPEeAMETHOM 00JACTH M COAEPKALIUi KOHCTPYKTHI,
oTpaxarwuue abCcTpaKLM¥ UMEHHO 3TOi MpeaIMeTHOI
obnacTy.

[Tpo01eMHO-OpMEHTUPOBAHHbIE SI3BIKKA MPHUHSTO
pasnessaTh Ha TpY IpyIs [9]:

1. Buewmnue (external DSL).
2. Buyrpennue (internal DSL).

3. WHcTpyMeHTalbHBIE cpeacTBa s3bika (language
workbench).

public void insert (User aUser)
aUser.setGeneration (0) ;

getTemplate.update (“insert into user table
(2,2,2,2,2,2,2,2)"),

status, backend, email, values
aUser.getID(),
aUser.getCreated(),

Bytes.
aUser.getGeneration(),
aUser.getStatus () .toString(),
aUser.getBackendID(),
aUser.getEmail (),

aUser.getPassword()) ;

pswd)

}

Puc. 1. Vcnonb3oBaHue BHewwHero [M0A (SQL) u3 a3bika Java

PaccMoTprM 3TH Ipymiibl MoapoOHee.

1. Brewnue I10S uicionb3yloT CUHTAKCHUC, TIOJHO-
CTBIO OTJIMYHBIA OT CHHTAaKCHCa SI3bIKa OCHOBHOTO
npunoxeHys. EQMHCTBEHHBIM UCKITIOUEHUEM, TOXa-
JIyid, SIBJISIETCSI CUTYaLIUsl, KOTA B KaueCcTBE OCHOBHOTO
s3bika Oepercst XML. Buemnue ITOS — 310 HauboJee
SpKUe TPEACTABUTEIM COBPEMEHHBIX MHCTPYMEHTOB
BBeieHUsI abcTpakuuu: little languages B Unix, perysp-
HbIe BeipaxeHusi, SQL, PostScript, awk, HTML u 1. 1.

Campiit 0onbmoit mitoc BHemHUX I10S coctout B
TOM, YTO MX MOXHO I1CAaTh, HE OIVISAbIBASICH HA CTAH-
JapTHl ¥ crienubukanuu. Haye roBopsi, pa3paboTynk
MOXKET BBIPa3UTh MTPEAMETHYIO 00JIaCTh B CAMOIA JIaKO-
HUYHOM M MIPUTOTHOM AJIS YTEHUS ¥ peIaKTUPOBAHMSI
dopme. KauectBo takoro I1OS ompenmensiercs: auib
yYMEHMEM pa3padoTyMKa CO3AaTh TPAHCISATOP, KOTO-
PBIFt CMOKET OTKOMITMJIMPOBATh BXOAHOM (paiti U BhI-
JaTh MCTIOJHSIEMBIII KO — KakK IpaBUJIO, YXe Ha OC-
HOBHOM $I3bIKe NpujIoxeHus. OTcioga Xe cieayeT 1
OYeBMIHBIA HemocTaToK BHemHUX [10 — Heobxomu-
MOCTbB CO3IaHUSI 3TOTO CAMOT0 TPAHCISITOpA.

Enie omuH cyiecTBeHHBIN HETOCTAaTOK BHEUTHUX
[TOS ompenenseTcsi OTCYTCTBMEM y HHUX TOTO, UTO
TIPUHATO Ha3bIBaTh «CHMBOIMYECKON HMHTETpalreii»
(symbolic integration) [12]. BHeunuit [TOS, Ha camom
nene, HUKaK He CBSI3aH C OCHOBHBIM SI3BIKOM TIPHJIO-
xeHus. [IporpammHast cpena pa3paboTku it 0a30BO-
IO S13bIKa, HA KOTOPOM THIIETCS 3TO MPUIOXEHUE, He
comepxut MHpopmaumu o HoBoM [1Of, u cinenosa-
TeJbHO, MpobJieMa pelakTUPOBAHUS CBSI3el MCIION-
HSIEMOTO KOJIa CTOUT OBOJIBHO OCTPO.

OOpaTUMCH K IIpuMepy, IpUBEAeHHOMY Ha puc. 1.
[TpeamnonaoxuM, pa3padOTYMK PEIIUI U3MEHUTh CBOA-
cTBa leneBoro kimacca User. Bo Bcex COBpeMEHHBIX
cpenax pa3pabOTKM aBTOMaTUYECKMM MepeuMeHOoBa-
HueM/pedakTOPMHIOM yXe HUKOTO He yAMBuIlb., Of-
HaKoO 3TO IeperMeHOBaHMe He OyneT pabortath B SQOL
Koze. DTO U €CTh TOT CaMblil «CUMBOJIMYECKUIL Oapbep»
Mmexny Java u SQL — oH He MO3BOJIAET MAHUITYJIMPO-
BaTh COOPAHHOM MPOTrPaMMONt KaK €IMHbBIM 1IEJIbIM.

2. Buympennue I104 vicnionb3ylOT CYILECTBYIOLIMI
(0OBIYHO — YHMBEpCAJIbHBII) SI3BIK KaK CBOIO OCHOBY
(mocnemHMIA YacTO HA3BIBAIOT SI3BIKOM-HOCHUTENIEM —
host language). Tlpu stoM co3naBaembiii I10S, kak
TIPaBUIIO, TTOJYYAETCS] CHHTAKCUYECKN COBMECTHMBIM
C SI3BIKOM-HOCHUTENIEM U MOXKeT ObITh 00paboTaH, MC-

throws Exception {

(id, created, properties, generation,

toByteArray (aUser.getProperties()),
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T10JIb3Ys €r0 MHGPACTPYKTYPY (CKOMITMIMPOBAH IIITAT-
HBIM KOMITWIATOPOM, MHTEPIIPETUPOBAH, OTIAXEH U
T. 1.). [TonyyeHnbit Takum odpazom ITOS apngerca Domain-Specific Language
OJHOBPEMEHHO KaK pacuiuperuem SA3bIKa-HOCUTEI,
TaK U €T0 02paHuHumenem. Domain-Specific
Extensions

IIpu nocrpoenuu BHyTpeHHero IMOS Kak pacuiu-
penus (puc. 2, a), HOBOBBeIeHHbIE KOHLEMILIUN CTAaHO-
BATCSl OCTYMHBIMU U $13bIKA-HOCHUTENS, U OKOHYA-
TEJIbHBIM Pe3yJIbTaTOM SIBJSIETCS HOBBIM $3bIK, KOTO-
P 0OMamaeT MOMHBIM (YHKUIMOHATIOM HCXOTHOTO Host Language
s3blKa U J00aBnsAeT creuuUIHbIE PaCHIMPEHUS. e
BHyTpeHHero [104: a) paclumperme, 6) cyxeHue

B cnyvae peanusauuu BHyTpeHHero I1OS kak
oepanuuumens si3blka-Hocutens (puc. 2, 6), HOBBII
SI3BIK OTpaxaeT crelu@uky MpeaMeTHOW 00acTH,
IPY 9TOM CKPHBIBas (a 3a4acTyl0, 3ampelnast) O0JbIIuH- r g P
CTBO KOHCTPYKIIMil 3bIKAa-HOCUTENS, KOTOphlE HE Domain-5Specific Languagel
HMEIOT OTHOLIEHMS K 3ajayaM JaHHOW MpeaMeTHO
ob6sactu. OKOHYATeIbHbII Pe3yNbTaT B TAKOM Cllyyae I
— 3TO TaKXe HOBBIA SI3bIK, TOJIbKO, B HEKOTOPOM CMbI-

CIIe, CYXXECHHBIN. I

K knaccmueckuM mpumepaM BHyTpeHHuX I10S1
MOXHO oTHecTu: LISP (ombiTHbIe LISP-miporpammu-
CTBI TOBOPSIT O TIpoliecce IporpaMmmupoBanust Ha LISP, Host Language
KaK O ITOCTOSTHHOM CO3IaHNH 1 MCTIOh30BAHUI HOBBIX
[1041), Ruby w JRuby (6onblirHCTBO OubMMOTEK Ruby
BoinoaHeHsl B ctiie I1OS, kak nanpumep, Rails) v psn
JpYrux s13e1KoB. [TpuMep KUcIonb30BaHMs BHYTPEHHETO
[1041 npu padote ¢ Ruby npuBeneH Ha puc. 3.

J

Domain-Specific
Extensions

Puc. 2. [loctpoeH

class XmlBookDetailModel

#implementing IBookDetailModel.java interface
include IBookDetailModel

@doc
def initialize {...}

### Methods implementing IBookDetailModel interface ###
def getAllBooks {...}

def loadBookDetail (book)
isbn = book.getIsbn

#find matching book by isbn
@doc.elements.each (“books/book”) { |elem|
if (elem.attributes[‘isbn’] == isbn)
book.setTitle (elem.attributes[‘title’])
book.setAuthor (elem.elements|[ ‘author’].text)
book.setPublisher (elem.elements|[ ‘publisher’].text)
book.setDatePublished (elem.elements [ ‘datePublished’].text)
book.setDescription(elem.elements| ‘description’] .text)
return book
end
}
return book
end
end
Puc. 3. [lpumep vcrionb3oBaHus BHyTpeHHero 1051 = Ruby
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Ilmocel 1 MuHychl BHyTpeHHUX ITOS siBisiorcs,
MPAKTUYECKHU, 3E€PKATbHBIM OTPAXEHUEM BHELIHHUX.
31ech yXe HeT CUMBOJBHOTO Oapbepa. Pazpadorumk
MOXET B MOJIHYIO CUJTY MTOJIb30BAaThCS BO3MOXKHOCTSIMU
SI3bIKA-HOCUTENISl U 3a[IeiCTBOBATh BCE MHCTPYMEHTHI,
KOTOpBIE €CTh IS 3TOTO SI3bIKa.

Kraccuueckuii mpumep WLTIOCTpUpYeTCs puc. 4.
Wcnonb3oBaHne KoH(OUTYpalMOHHOTO (aiina ms
OTIPEIEJICHUST TIapaMETPOB PAbOTBI CUCTEMBI MOXET
OBITh YIPOILEHO, €CI B KauecTBe (hopmMaTa KOHPUTY-
paLMOHHOrO (haiia BHICTYNAET MPOTrpaMMa, BBIMOJI-
HsieMasl CUCTEMOM, HaripuMep, Ipu 3arpy3ke. IIpumep
JEMOHCTpUpYeT UCIONb30BaHKe sA3blKa Ruby, Kak oc-
HoBbl [1051, npu 3TOM cobcTBeHHO Ruby-Koa B Mpu-
Mepe He COAEPXUTCS. S3bIK-HOCUTEIb OrpaHUYeH 10
MUHUMAJIbHBIX TpeOOBaHMII 3amauM, BKIIIOYAs M3Me-
HEHUE MapagurMbl UMIIEPATUBHOIO IIPOrPaMMMPOBa-
HUSI Ha IeKJIapaTUBHYIO.

describe node({
ip [200,122,122,122]
hostname [‘admin-node’]
system port 3000
alternative port 3001
security method :SSL

describe node({
ip [200,122,122,102]
hostname [‘indexer-node’]
system port 3000
alternative port 3001
security method :none
java version JDK 1 4

}

Puc. 4. [lpumep ncrionb3oBanws [0S 4ns KOHGUIrypupoBaHus
cucTembl

OTMETHM, YTO BO3MOXHOCTb MCITOJb30BaHMS IS
ITOS Bceit Moy A3bIKa-HOCUTENS 001aIaeT KakK 10-
CTOMHCTBAMH, TaK M HEJOCTATKaMH. XapaKTepHOI
ocobeHHocTbio [TOS sBAsIETCS BOBMOXHOCTD PabOThI
0e3 M3yIeHMS BCeX HI0AHCOB HOCHUTEIS. DTO TIPHU3BAHO
00€CITeYnTh BO3MOXHOCTh 3KCIIEPTaM IIPEAMETHOM
obnactu (a He IPOQeCcCUOHANBHBIM ITPOrPaMMMCTaM)
BHOCUTb QJITOPUTMUKY MPEAMETHONH 0OJAcCTH Hero-
CPEICTBEHHO B TIPOTPAMMHYIO CHCTeMY. BHyTpeHHMIA
ITOA MoXeT yCIOXHUTD 3TOT IPOLIECC, IIOCKOJIBKY CY-
IIECTBYET MHOXECTBO MECT, TJI¢ MOJb30BATEb MOXKET
0Ka3aThCsl B TYMHUKE M3-332 HETOCTATOYHON OCBENO-
MJIEHHOCTH O BO3MOXHOCTSIX 6a30BOTO SI3bIKA.

3. Hucmpymenmaavhole cpedcmea sasvika (language
workbenches) — 51o cpenbl pa3padbotku (IDE — Integra-
ted Development Environment), IpefHa3HaYE€HHBIEC ST
cosznanus HoBeIX I10S. Cpena mo3BosieT onpeaeisaTh
abCTPaKTHBIN CHHTAKCHUC s13bIKa COBMECTHO C pelaK-
TOpPaMU U reHepaTopaMH si3bika (cM. puc. 5). Pegakrop
MO3BOJISIIOT MOMYYUTh MPOABUHYTOE U YIOOHOE OKpY-
JKEeHHUE, KOTOPOe YYUThIBAET CIIELM(PUKY CO31aBaEMOr0
I1O0A 1o ananoruu ¢ IDFE mis A36IK0B 00IIEro Ha3Ha-
yenus (Eclipse, MS Visual Studio, IDEA, u T. 1.).

[Tpu ucmonb3oBaHUM MOAOOHOTO MHCTPYMEHTAPUS
pa3pabOTYMK, MpaKTHYECKH, He MUIIET KO, a JIMIIb
MaHUITYJIMPYeT a0CTPaKTHBIM IIPeICTaBICHMEM IIpO-
rpammbl. Pazymeercsa, IDE otobpaxaeT 3TH M3MEHe-
HUS B TEKCTEe MPOrPaMMBbI, HO CYTH 3TO HE MEHSIET —
pa3paboTunK MOAMMUIMPYET HE KOI, a aOCTpaKTHOE
npeacrapieHue. Heuto momoOHoe Hab/Ir0maeTcsl M BO
BpeMsI TIpoliecca peakTopuHTa.

0 uenecoobpasHocTyi paspabotku MOA

[Ipo6ieMHO-OpUEHTUPOBAHHBIM S3bIK OCTAETCS
JIOBOJIBHO CIEUU(PUYHBIM MHCTPYMEHTOM — OH HE
BIIOJIHE BIHCHIBAETCS B 00BEKTHO-OPUEHTUPOBAHHYIO
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METOJOJIOTHIO Pa3pabOTKK WK B APYTe MOJAEIU IPO-
eKTUPOBaHUS (Takue Kak, Harpumep, Agile Processes),
KOTOpBIE TPEICTABISIOT COO0M CYILECTBEHHBIN CABUT
B NMOHUMaHUU Tpolecca padpadorku. Ilapagurma
T1OA npemocTaBnsieT pa3pabOTYMKy BO3SMOXKHOCTb B
OIHOM M TOM K€ IIPOEKTe MCIOJIb30BaTh 5—10 pa3HbIX
SI3BIKOB, B 3aBUCHMOCTH OT 3alay KOHKPETHOTO MOMIY-
Js,/moacucTeMbl 63 M3MEHEHUsI OOILero Imoaxoda K
peamu3anuu. C yueToM CKa3aHHOTO, PelleHUE O TOM,
pa3pabatbiBaTh 1 HOBBIN [1O uam octaHOBUTBLCS Ha
HCTIONIb30BAHUH CYHIECTBYIOIINX PELIEHUH, B KaXKIOM
KOHKPETHOM CJIydae JOJDKHO MPUHUMATHCS OTAETBHO
U ¢ 0OJIBbIION aKKypPaTHOCTHIO.

MOKHO BBIAEIUTD CIEAYIONINE JOCTOMHCTBA U He-
nocratku [TOS, Kak ormopHble TOYKU MPU TPUHSITUU
pemieHus o6 ucmonb3oBanuu B UT-mpoexTe o0cyxma-
€MOJi TapanayurMBbl.

Jlocmourcmea:

*  Hcnonv3oseanue mpyoa 3Kchepmog — 3TO BO3MOX-
HOCTh MCIIPaBUTh TO COCTOSIHME Jie]l, KOTOpOe Ha-
omonaeTcsl ceifuac B 00JacCTW B3aUMOMAEICTBUS
MPOrPaMMICTOB U 3KCIIEPTOB B IIPeIMETHBIX 00J1a-
ctsix. IlocimemHee sIBIIETCS TJaBHBIM KaMHEM
MPETKHOBEHUSI HAa MYTU YCHELIHOW paOOThl Hap
MIPOEKTAMMU.

*  CmeHa koHmeKcma 6vinoaHeHus — NAET pa3padoTIL-
Ky ITMPOKKE BO3MOXHOCTH TT0 ONTUMMU3AIINH MPO-
JYKTa.

*  Hcnonv3osanue arbmepHamueHsix Modenell gbiuucie-
HUIL 8 pamMKax 00H020 npoekma — TO3BOJISIeT THOKO
KOMOMHMPOBATh MapaguTrMbl IIPOTPaMMHUPOBAHHUS
(HanmpuMep, OOBEKTHO-OPUEHTUPOBAHHBIE U
(DYHKIIMOHAJIbHBIE).

*  Peskoe crudicenue yposHs «cemMaHmu4ecKo2o uwyma»
— TO3BOJIET Pa3pabOTINKY CKOHIIEHTPUPOBATHCS
Ha pelleH!M Ipo0ieMbl IPEAMETHOM 00J1acTH.
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