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AnaHoTaius

B crarbe paccMOTpeHBI IOJIOXKEHWS, KOTOPBIE CJIYKAT OCHOBON I CO3JTaHUS
TEOpUM KOMIIBIOTEpHOU Bu3yasm3anuu. llokazana 3HAKOBasg HPUPOJA KOMIIBIOTEPHOMN
BU3YA/IU3AIAN, YTO ITO3BOJIIET IPUMEHATH CEMIOTUIECKUY aHa 3. BaXKHBIMU TOHATAAMUA
TEOPUU SABJISIOTCH MOHATHUS $3bIKA BU3ya/u3anuu u MeTadopbl BU3yaJ M3,

KurroueBbie €JI0Ba: KOMIBIOTEPHAST BU3YAJIM3allnsd, si3bIK BU3yaIu3amuu, Meradopa
BU3yaJIN3aluNa

1 Bseaenne

Lenpio 910 pabOTHI ABJISETCS BBISIBJIEHHE OCHOBAHUN KOMIBIOTEPHON BH3yaIU3AINN, KOTOPAs
pPacCMaTpPUBAECTCA KaK CAMOCTOATEIbHAS, XOTS W BCIOMOTATeJbHasl, TUCIUIIAHA B PaMKax
Borancomrensubix Hayk (Computer Sciences).

ITon kommbOTEpHOI BU3yaam3arueii Mbl TOHUMAEM METOJUKY TepeBojia abCTPaKTHBIX
HpeCcTaBIeHnit 00 00beKTaxX B reoOMeTpHIecKne 00pa3bl, YTO JaeT BO3MOXKHOCTD HUCCJIEI0BATEIO
HaOJII0IATh Pe3Y/IbTAThl KOMIIBIOTEPHOTO MOJIETMPOBAHUS siBJIeHui u nporeccos [1]. TIpu srom
MBI CUHTAaeM, YTO AJTOPUTMHUYECKHE ¥ MIPOTPAMMHBIE METOINKH TeHepaIuu H300parKeHust
OTHOCSITCS HENOCPEJICTBEHHO K MAIIMHHON Tpaduke.

Buiaensiores Tpu mogo0/1acTH KOMITLIOTEPHOT BU3yaIn3aIUn:

- HayJHas BU3yaJau3aius (BU3yaJu3als Pe3yJbTaToB HAYIHBIX BbIYUC/IEHHI);

- BU3yaJIM3alldsl MPOTPAMMHOIO obecredenust (HCHOJb30BaHHE TpadhUKU JJisl YIACHEHUsI
HOHATHH 1 PPEKTUBHOM IKCIIyaTAIME TPOIPAMMHOIO obecledeHusT W CIenu(PUKAIITT
[IPOIPAMM B [IPOIECcce HX pa3paboTKn);

- wHMOPMAIMOHHAS BU3yau3alus (BU3yalbHOE ONMUCAHNE W [IPeJICTaBIeHIe, KaK MPABHIIO,
abcrpakTHOW wuHMOpMamuu, ToaydaemMoii B mpoiecce cbopa u 00pabOTKM JAHHBIX
Pa3IMIHOrO HASHAYECHHUS).

Paznenenne ©wa 10106JIaCTH MPOUCXOJMT IO PA3JIUYHBIM HAIpaBICHHAM H 33Ja4aM
npuiokenuit Busyaausannu. OJHAKO HMeeT MecTO IVIyOOKoe eIUHCTBO BCEX ee IMOJAPas3Je/ioB
KaK [0 MeTOJUKAM TOCTPOEHUs BUJIOB OTOOpazKkeHHs (BIUIOTH J0 METOJUK PEHJIEPUHTA), TaK
M 110 KOHEYHBIM IeJIsIM M 3ajadaM — O00ecledeHuI0 MHTEePIpeTannil U aHaJIu3a Pe3yJIbTaToB
KOMTIBIOTEPHOTO MOJIEJTMPOBAHUSI.

Kpowme Toro, MoxKHO BBLAEIUTH TPH (DYHKIIUHA BU3YATU3AIIH:

- WLIIOCTPATUBHYIO;

- KOMMYHHUKATUBHYIO;

- KOI'HATHBHVIO,
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Ot ke  GYHKIMH  TPHCYIIM W TPAJAWIMOHHON,  “GecKoMIbIOTepHON”  (Mim
“TOKOMITBIOTEPHOI”) BU3yaIU3aINH, KOTOPAs MOHUMAETCS OOBIIHO, KaK MpoIecc hOpMUPOBAHMUSI
3PUTEIbHBIX 00pa30B s O0bEKTOB, HEe UMEIOIINX 3PUMBIX (DOPM, WM, KAK WHTEPIIPETAIIHS
SIBJICHUH Ha BU3YaJbHOM s3bike. AHajum3 npuMepoB (DYHKITMOHUPOBAHUS KAK TPAMIIMOHHOIN,
TaK ¥ KOMITBIOTEPHON BU3yaM3allii MOKA3BIBAELT, YTO BU3YAIU3AIU MOYXKET ObITh MOJTHOCTHIO
ONMCaHa, KaK 3HAKOBBI MPOIECC, & B KAYECTBE €€ OCHOBAHUIT MOTYT OBITH MOJIOYKEHBI 9JIEMEHTHI
HOHATHWHOrO allapara CEeMHOTUKH, HAYKH O (DYHKIMOHUPOBAHUU 3HAKOBBIX CHCTEM.

2 HexkoTtopsbie olpejiejieHua CEMUOTUKNI

B xosie paGoThl HaJl JAHHBIM PA3/EJ0M UCHOJb30BAJIACH KaK PabOThl KJIACCUKOB CEeMHOTUKH K
JAMHTBHCTUKY [2]-|7], Tax u nesblii pa yaeOHbIX MaTepHaIoB, B dacTHocTH [8]-[12].

PaccmorpuM (YIPOIEHHBIE) ONMpeieeHusl Psiia TOHATHH CeMUOTHKHA — HAYKH O 3HAKOBBIX
CHCTeMaX, BKIOYAIONIei Hanboree BaXKHbIe BOIPOCH sI3bIKA.

3nak ecTh HeYTO, ODO3HAUAIONIEe HEKOTOPBIH ((hakT wuam O0BEKT, s HEKOTOPO
uHTepnperupyomeil Mbican. Curyarusi, B KOTOPOHl ymorpeb/sieTcs 3HAK W 3HAKOBOE
OTHOIIIEHHE, COCTOUT U3 TPEX JEMEHTOB — 00BEKM, 3HAK, UHTNEPNPEMaHm.

CorytacHo IpyroMy OIIpeIeJIeHHIO 3HAK eCTh HOCUTEIb, COOOIMIAIONINNA yMYy ITO-TO n3BHE. 1o,
YTO OH 0DO3HAYAET HAZBLIBAETCS €ro 0OBLEKTOM, TO YTO OH COODINAET — €ro 3HAUYCHUEM , a UIed,
KOTOPYIO OH BbI3bIBa€T — €I'0 UHTEPIIPETAHTOM.

3nakoeol cumyayuel HA3BIBAETCS Tapa W3 3Haka U 0603Hauaemozo (dewomama). B
HOJIABJISIIOIIEM UHC/Ie 3HAKOBBIX CHTYAIUi IPOIBIAIOTCA TaKnde YepPThl 3HAKA, KaK CIOCOOHOCTH
3HAKA BBICTYIIATh B KadeCcTBEe 3aMEHHTeNs 0003HAUAEMOr0O; HEeTOXKIeCTBEHHOCTH 3HaKa W
JeHoTaTa (KpoMe CIydasi aBTOHOMHOTO YIOTpeOJIeHHsI 3HAKA); MHOTO3HAYHOCTh COOTBETCTBHUSI
“snak—denomam’.

3nakoevli npoyece (WIH CEMUO3UC) PACCMATPHBACTCS HA MATHLICHHOM OTHOIEHHH MeK Ly
3HaKOM, €TI0 3Ha4Y€HUEM, ero nureprnpeTanToM, KOHTEKCTOM, TI'l€¢ 3HaK BCTpeYaeTCd U, HAKOHEI,
HHTEPIPeTaTOPOM 3HAKa. 3HAK BBHI3BIBACT y HHTEPHPETATOpPA OIPeIe/IeHHYIO PeaKIuio WIn
IPEIPACIOIOKEHHOCTh K Hell (HHTepHpPeTaHT) Ha OIpeJIesIeHHBIH B 00beKTa (Ha 3HAUeHHe)
IIPU OLPEJICJCHHBIX YCJIOBUSAX (B HEKOTOPOM KOHTEKCTE).

Boipazkaemble 3HAKOM CBOHCTBAa [I€HOTATa, TO IOHATHE O JIEHOTATe, KOTOPOe HECET
JIAHHBIA 3HAK, HA3BIBAETCSA KOHUENMoM. BHIOOD HeHoTaTa OMpeaeasieTcst KOHKPEeTHOH 3HAKOBOI
curyanueii. KoHIenT mokaspiBaeT HACKOJBKO OTHOIIEHHEe 3HaKa K JIEHOTATy He CJIydaiiHo,
a 0DYCJIOBJIEHO CTpeMJIEHHEeM ONpeIeUTh AeHOTaT B TOM MJIM HHOM aciekTe. Ha yposhe
KOHIIENTa MOYKHO OTBJIE€UYbCS OT OOCTOATEIHLCTB KOHKDETHON 3HAKOBOI CHUTyaIllud ¥ TepeiTn
K CUucreMaTnu4eCKuM HpI/IéMaM 0603HaquHH. OTHO]l[eHI/Ie 3HaKa K JeHOTaTy Yepe3 KOHIEIIT
JAET CHCTEMHOCTD (CXOIHBIEe 0003HAYEHN S JIJIsT CXOJAHBIX 0003HaYaeMbIX ). PomcTBO 3HAKOB 9acTo
COOTBETCTBYET POJICTBY IIPEJIMETOB.

3Hnakosol cucmemoti Ha3bIBAETCS HEKOTOPBIH HAOOp 3HAKOB, B KOTOPOM €CTh BHYTPEHHHE
OTHOINIEHNST MEeXKIy 3HaKaMH, KaKHM—TO 00pa3oM OTOOPaKaloUIUMK OTHOIMEHUS MeXKIy
JIEHOTATAMHU.

H3zvikom Ha3BIBAIOT HEKOTOPYIO (DOPMY CYIECTBOBAHWS 3HAHHSA B BHIE CHCTEMBI 3HAKOB,
BBIPAXKAIOIIIX HAOOD OIpE/IeIeHHBIX MOHATHIA.

TpaaunuoHHO  e2pammamukae ONpeHessercs KaK CHCTeMa IPaBWI, CTPYKTYpHAas
XapaKTepUCTUKa. [Is HEKOTOPHIX BBICKA3BIBAHWI CTPYKTYPHAsS XapaKTePUCTUKA COOOIIAET,
YTO OHHU CYTb IIPpaBUJIBHO IIOCTPOCHHbLIC HPEIAJIO2KCHUI. MHO)KGCTBO TaKHUX BbICKA3blBaHUI



— 3BbIK, MOPOXKJEHHBIM JAaHHONH TrpaMMaTHKON. ['paMMaTWKy MOXKHO pacCMaTpuUBaATh Kak
HEKOTOPOE YCTPOHCTBO, MPOBEPIOIIee TPaBUILHOCTD BBICKA3BIBAHUMN, UTO MPH IPHCOETUHEHUH
COOTBETCTBYIONIUX AJTOPUTMOB BeJIeT K MOPOXKICHHUIO S3BIKA.

CymecTByloT TpPU OCHOBHBIE aCIIEKTa WM3Y4YeHUsl 3HAKOBOH CHCTEMbI — CeMAHMUKA,
CURMAKMUKA, NPA2MAIMUKA.

Cemanmuxa orpeessieT OTHOIMEHNS 3HAKA, K 3HAUEHUIO W KACAETCS M3YyUeHUsT 3HAKOBBIX
CHCTEM KaK CPeJICTBA BbIpaKeHUsl CMbIC/IA. 3JHAKOBadA CUCTEMA, B IIEJIOM, COJIEPKUT HEKOTOPBIi
NPUHIK (MJIH KJIACC TPUHIMIOB) 00pa3oBanust 3HadeHunii. CeMaHTHKOI Ompe/esieTcst CHCTeMA
HpaBuJI, 33/Ja101IKUX 3HAYEHHe 3HAKOBbIX KOHCTPYKIIUII.

Cunmarxmukae — acleKT 3HAKOBOIl CHCTEeMBI, CBSI3AHHBIH C IIPABUIHLHOCTHIO TOCTPOCHUS
3Haka. K CHHTAKTUKE OTHOCHUTCH W3y4YeHUe BHYTPEHHEH CTPYKTYPbl TEKCTa, OTHOIIEeHU
MEXKJIY BXOXKJIECHUAMH PA3HBIX 3HAKOB B TeKCT. CHHTAKTHUKA 3HAKOBOW CHCTEMBI OIPEJIe/IsdeT
BHYTPEHHHE 3aKOHBI, 10 KOTOPBIM IIOCTPOEHBI TEKCThI 3HAKOBOU CHCTEMBI.

Illpaemamukxa — 3TO TOT AacHeKT 3HAaKa, KOTOPBIE OTHOCUTCSI K BOCIHPHUSITHIO 3ITOTO
3Haka ajgpecaromM. OamH W TOT K€ 3HAK MOYXKET BOCIPUHUMATHCA [MO-PA3HOMY B
3aBUCUMOCTH OT YCTAHOBKHU aJipecarta. sI3bIK B MOJHOM CEMHOTHYECKOM CMBICJE 3ITOrO
TepMUHA €CTh Ji00ad MeXKCYObeKTHas COBOKYIIHOCTb CPEJICTB, YIOTpeO/ieHne KOTOPBIX
OIIpeIeICHO CUHTAKTUYCCKUMH, CEMAHTHYECKHMMHU U IMparMaTHYeCKMMHU IpaBHIaMu. Bceaxmii
SI3BIK TOJIB3YeTCsST 3HAKaMH, KOTOPBIE COCTABIAIOT €0 CJI0Baphb, BCAKHN s3bIK 00J1a71aeT
Olpe/Ie/ICHHBIMU TIPABUJIAMU COYETAHUs ITUX 3HAKOB, BCAKUN H3BIK NpeJcTaB/isger coboil
OIIpeIeICHHYIO CTPYKTYPY, H CTPYKTYpe 3TOil CBOWCTBEHHA NEPAPXUTHOCTD.

Cemuomumeckuti GHGAU3 TOTO WX WHOTO $I3bIKA TpebyeT BBIJIEIEHUS] €Tr0 CJA0Baps,
CHHTAKCHCA U CEeMAaHTHKH, U, IVIABHOE, 3TOT aHAJIU3 TpebyeT pacCMOTPEHUsl MPArMaTHKH, TO
eCTh TOr0, KaK BOCIHPHHHUMAIOTCS M UHTEPHPETUPYIOTCA (hpas3bl S3bIKA aIpecaToM.

B ciaydadgx  ucno/ib30BaHusd — BU3yaJM3allUM B KOMMYHUKAIIMOHHON  IIPAKTHUKE,
nnopManroHHoii cpepe, nCKyccTBe, TAaKKe KaK U B KOMITLIOTEPHBIX CPEIaX JIET'KO BbIIEIAI0TCS
OTHOTITEHHsT MeXKJy OOBEeKTOM BH3yaau3anuu (TO eCTh O3HAYAeMbIM WJIH JEeHOTATOM) W
BU3YaJbHBIM 3HAKOM. lIpu 3a1aHuu HEKOTOPOro KOHTEKCTA I0JIH30BATEIb HJIH HAOJIOIATEb
(MHTEpIpeTaTOp) BBIIEJsET BHI3BAHHYI) BH3yaTH3alUell WIel0 WK HHTePIPETUPYIONLYIO
MbICJb (MHTepIpeTanT). TakuM 00pa30M HAJMIO COCTABJSIONIUE IATHYIEHHOIO OTHONICHHUS,
OITUCBHIBAEMOT'O CEMHUO3UCOM.

I[Ton, Tepmunom  “BU3yaJbHBIH  A3BIK MOJAPA3yMEBAETCA  A3BIK, CUCTEMATHYECKU
HCIIONB3YIONHIA  BU3yaJlbHble 3HAYeHus g Tmepepadu nonaruit [13]. OueBumno, dTO
BU3YAJIbHBINA SI3BIK, TaK»Ke KakK U JII0O0oH Jpyroif, XapakTepu3yeTcs CBOUM CJIOBApPEM,
CUHTAKCUCOM, CEMAHTUKONH W TPpAarMaTUKOM.

JIerKo BBIIEIAIOTCSA BU3YAJIbHbBIE S3bIKU B IIPOCTHIX PUMEPAX CUCTEMbI JTOPOKHBIX 3HAKOB,
repaJibJIinKe Uan JPYyTuX MOJOOHBIX CHCTEMAaX.

AHanmu3 STHX TPOCTHIX (JIBYMEPHBIX) BH3YAJIbHBIX SI3BIKOB MOKA3BIBAET, YTO B 3TOM
caydae cJIOBapb s3blKa 3ajaeTcs Ha 0a3ze HEKOTOpOro Habopa HHKTorpaMMm. Bmecre c
TeM B KadecTBe 3JeMEHTOB CJIOBapst MOXKHO PacCMATPUBATh XapPaKTEPUCTHKHU TpapUIecKUX
9JIEMEHTOB, HalpuMep, Takue Kak dopma obpamienuss wian 1Ber ¢oHa. CHHTAKCHC s3bIKA
OTIPEIEISIETCS METOMAMU COYeTAHUS sI3BIKOBBIX 3/ieMeHTOB. CJielyer OTMETHTD, YTO CIIOCOOBI
OIMMCAHUSA CMBIC/IA “BU3YaJIbHBIX TEKCTOB U TOr'0, KAK OHU UHTEPIPETUPYIOTCS “TIOJIb30BaTEIeM”
JKECTKO OIIpeJIe/IeHbl CAaMUM Ha3HATIeHHEM CHUCTeMbl. AHAJN3 TaKzKe IMOKA3bIBAeT HecJIydaiiHble
YepThl CXOJACTBA B METOJAX IPEJICTABJICHHSI CMBICIA K3 0a30BBIX 00Pa30B, HCIOJIH30BAHUS
TEKCTOB ¥ T.Il. B PA3JIMYHbIX BU3yaJIbHbIX 3HAKOBBIX CUCTEMaX.

Jlng onucanus (GYHKITMOHUPOBAHUS TOTO00HBIX SI3BIKOB TPeOYeTCs MCIOIb30BaHUe TOHSTHI



BU3YAJTBHOrO (WM W300pa3suTeSbHOTO) TeKCTa W BU3YAJIbHOH KOMMYHHKAIMH. B CBA3M C
9TUM HeOOXOJIUMO PACCMOTPeHWe JIOMOJHUTENbHBIX CyOBheKTOB 3HAKOBOTO mporecca. Kpome
HHTEPIPETATOPA TEKCTA €CTECTBEHHO PACCMATPUBATH CO3JaTes (JIeMUypra) 3HAKOBOI CHCTeMBbI
U aBTOpPa KOHKPETHOI'0 BU3YaJbHOI'O TEKCTA.

B ©Gonee ciIOKHBIX Caydasix CyIIECTBOBAHUS $3bIKOB BH3YyaJU3alliH, HAIPHUMED,
SI3bIKA (SI3BIKOB) PEKJIAMBI, KOMHKCOB, KHHeMaTorpada Wi MyJIbTHIIHKAINH, BBIAEIUTDH
COCTABJIAIONIHE s3bIKa HAMHOTO cjoxkuee [14]-[17]. B stmx caydagx Mbpl uMeeM Jey0 ¢
HEOTDAHWYEHHBIM U HEPACWICHEHHBIM, (WM MOYTH HEPACUJIEHSIEMBIM) CJIOBADEM, HEYETKUM
CUHTAKCUCOM, MHOI'O3HAYHOCTBIO, U KaK CJIJCTBUE, I0JIy4aeM HEelPEOOJIUMbIE CJI0ZKHOCTH
C OJHO3HAYHOIl wuWHTeplperamnueil “rekcroB” u, TeM Oojee, ¢ TocTpoeHHeM (popMaIbHBIX
METOJIOB WX AaHajn3a W WHTEPHPEeTANh. 371eCh CTOUT TaKyKe YYUTHIBATH HEMOJHOTY
U TPOTUBOPEYHBOCTH CEMAHTUKHN BU3YAJTbHBIX (OPM U CJIOKHOCTH C WHTepIpeTalueit
BU3YaJbHBIX TEKCTOB aJipecaToM, He WPUHAJIEKANUM K JIaHHOW KyJIbType. 3adacTyio
HHTEepIpeTanus “n300pa3suTeNbHBIX TEKCTOB  BO3MOXKHA JHUIML HpH HAJUYAN BHEIIHEH II0
OTHOIIIEHUIO K caMoMmy Tekcry wunapopmanun. VHOKYJIBTYDHBIM ajpecataM IIPH aHAJIA3e
Jlarke, Ka3ajgoch Obl, OOIMEN3BECTHBIX W OOIIEMOHSITHBIX 0OPA30B MPUXOANUTCS HCKATH OTBETHI
BHe WHTEPIPETHPYEMOIO TEKCTa U MPUBJIEKATHh JONOJHUTETbHbIE JaHHBIE /g a/IeKBATHOTO
nonnManus [18].

Jlng u3ydeHus WHTEpecyIomux Hac MpobJeM HeoOXOAUMO OCO3HATH S3BIKOBYIO MPUPOIY
KOMIBIOTEPHOIl BH3yaJM3alii, HOHATH BH3YAIM3AIMIO KaK s3bIK CO cBoMM (C pasHoOil
CTEIEHBI0 CJIOKHOCTH BbIUJIEHSEMBIM) CJIOBAPEM, CHHTAKCHCOM, CEMaHTHKO# M, 4TO camoe
BaykKHOE, CO CJIOYKHOM, HEOJHO3HA4YHO! W NMpPOTHBOPEYNBOil nparmartukoii. B cBoio odepesp,
SI3BIKW  BU3YAJH3AIUN TOCTPOEHBl Ha HEKOTOPOI OCHOBHON Wjee yHoA00JIEHUS CYNIHOCTeH
MOJIeTUpyeMOil  00JIaCTH MPUJIOXKEHUs W BU3YAJIbHBIX OOBEKTOB, TO ecThb Ha MeTadope
BU3ya N3N,

Meradopa (u, B 9YacTHOCTH, BH3yaJdbHasd Meradopa) sIBIsETCS MPEIMETOM H3YUYeHHs
HECKOJIbKUX HAYYHBIX JUCIUILINH, B YaCTHOCTH, (utogoruu, (urocodun, HAYKOBEIEHUS.
Nmeercsa HECKOTBKO MOAXOJIOB HE TOJBKO K €e M3YUeHUIO, HO U K CaMOMY ee OIpeJeeHuIo.
CoBpeMeHHBI TTOIXO]] paccMaTpuBaeT MeTadopy KaK OCHOBHYIO MEHTAJIBHYIO OMEPAINIO, KaK
croco0d 1HO3HAHMS, CTPYKTYPHUPOBaHUus U O0bscHeHuss mupa. Cumraercs, 9TO 4YeJOBEK HE
TOJIBKO BbIPAyKaeT CBOM MBICJM TPU TOMOIU MeTadop, HO U MBICJAUT MeTadopoil, co3mpaer
npu oMo Meradop TOT MHUP, B KOTOpOM OH KupeT. Metadopa NpOHU3BIBAET BCIO HAITY
MOBCE/IHEBHYIO XKW3Hb U MPOSBIIIETCA He TOJTbKO B SI3bIKe, HO U B MBIIIJIEHUN U jAefictBun. Harmra
oObIIeHHAs MOHATUIHAL CHCTeMa, B paMKaX KOTOPOI MBI MBICJTHM H JeficTByeM, MeTaopudHa
no caMmoit cBoeit cytu. Biarogaps g3bIKy MBI TOJYYWIN B CBOE PACHOpsSKeHNe MeTahOpHI,
CTPYKTYPHUPYIOIIHe Hallle BOCIPHUATHE, Halle MbIierne u noctynku. CynHocTh MeTadopbt
COCTOUT B OCMBIC/IEHUN W TEPEKWBAHUN SBJEHUI OJHOTO POJA B TEPMUHAX SIBJIEHUH IPYTOTO
poza [19],[20].

B caenyromux pasmesax oOmiwe i CEMUOTHKHW TOHATHA sd3bIKa W MeTadopbl OYIyT
KOHKDETU3UPOBAHBI Ha CJydYail KOMOBIOTEPHOW BU3YAJH3AINWU U OYIyT OIpeeJeHbl U
PACCMOTPEHBI S3bIK BU3YaIU3AIMUU 1 MeTaDOpa BU3YAJTM3AIUHN.



3 OmnpengeneHnd HEKOTOPHIX TMOHATHIA KOMIIBIOTEPHOI
BU3yaJn3anun

[Ipu onpenenenun psija TOHATHH KOMILIOTEPHON BU3yaJM3aluu OB HCIOJH30BAHBI
pPe3yJIbTaThI [21], HOJIyYeHHBbIE  JI/id  cJiydasd  HPOEKTHPOBAHHUA  BU3yaJH3AIUN
HPOU3BOJIUTE/IHLHOCTH TAPAJLICIbHBIX BHIUYUCICHHI.

Modeavras cywmocmsd ecTh 00BEKT BBIUYUCIUTEILHON MOIEIN, TPEOYIOMHi N3y deHus, Ube
COCTOSHUE U 1OBEJIeHNEe, CBOWCTBA, aTpudyThl U OCOOEHHOCTU WUHTEPECYIOT UCCJIEI0BATE I W,
KaK CJIeJICTBUE, TOJJIeKAT BU3yajm3anuu. AOCTPAKINSA MOJEJBHONH CYITHOCTH MOYKET OBITh
orrpejiesieHa dYepe3 BbIJIe/ICHHE CJICIYIONINX KAaTerOpuii:

- crenupUKaAIId  XapaKTePUCTUK MOJCJTUPYEMOrO SBJICHHSI, KOTOPbIE JTOJ?KHBI OBITH

HOJIYYEeHBbl U3 UMEIOIIUXCS JTAHHBIX;

- TpebyeMblil KaUeCTBEHHbIA aHAJIM3 MOJEJIbHOIO OObEKTA U €I'0 CBOUCTB;

- ceMaHTHYeCKHe aTpuOyThl MOJIEJLHOIO OO'bEKTA.

Bud omobpastcenus onpenesuM Kak abCTPakiumio rpaduIecKoro BBIBOIA, COMEPIKAIILYIO
cuenuUKaIuo BU3YAJTbHBIX 00bEKTOB, X aTPUOYTOB, UX B3aMMOPACIOJIOKEHHUS, BO3MOKHOM
JMHAMHUKHI U CII0cOOOB B3aumojeiicTBusd. [Ipu sroMm Busyaababie hopMbl aOCTPAKTHBIX JTAHHBIX
He CBI3aHBI OTPAHMYEHUSIMU, HAKIAIBIBAEMBIMI OMPEeIeIeHHBIME IpadUuIeCKIMA CHCTEMAMH.

BusyajibHOe NpoeKTHpOBaHHE [MOJIKHO BKJOYaTh B cedsl yder 3HaHuil 00 abcTpakiiun
MOJICIBHBIX CYITHOCTElH, obecriednBasg TE€M CaMbIM OCHOBY sl MHTEPHPETAIUU PA3TATHBIX
ACIIEKTOB MOJIEJTH.

OcHOBO#l BU3YaJIbHOI'O IIPOCKTUPOBAHUS SIBJISETCS ITPOCKTUPOBAHUE BHUIOB OTOOpAKEHUS.
AbcTpaknus BU3yaJH3alMKE IHOAPAa3yMeBaeT CBA3BIBAHHE MOIEIBHBIX CYIIHOCTeH ¢ BHIOM
oToOpakeHus TakK, YTOObl CyTb, OBEJAEHUE, OCOOEHHOCTH U aTPUOYTHI MOJIE/JIbHBIX CYIIHOCTEH
MOTJIH OBITH TPEJCTABICHBI B KOHKPETHOM I'PA(pUIECKOM BHIBOJE, TOYHO UJICHTUDUITUPYIOIEM
BCe BHU3yaJbHBIE CBOHCTBA, B KOTOPbLIE MEPEXOJAAT aTpUOYThl COOTBETCTBYIOIIETO BHJA
0TOOPAZKEHHSI.

4 3HaKoBasd IIPUPOAA BU3YyaJM3aIN

Od4eBUHO, YTO B BU3YAJIHU3AIUU JIETKO BBIJICJUTH COCTAB/IMIONIAE 3HAKOBON CUTYaAIMH, CUUTAL,
HaIIPpUMep, KOHKPETHBIH I'padUUecKHii BBIBOJ KOMILIEKCHBIM 3HAKOM, a BH3YAJH3HPYEMYIO
CYIIHOCTH OOBEKTOM, KOTOpBIA oOo03HadaeT 3HaK. (OmHAKO, HHTEpIpeTalus eInHHIHOM
BU3YaJbHON CHTyalnu, HaXOJAIIEHiCs BHE HEKOTOPOrO KOHTEeKCcTa (KaK OBLIO  CJIeJaHo,
Hanpumep, B [22]), gaBasercs npobiemarwanoii. CienoBaTesbHO, Takoe MNOHUMAHUE SIBHO
HEJIOCTATOYHO JIJId MOJTYYeHHsS HHTEPECHBIX U IOJE3HBIX Pe3yJIbTATOB HU B aHAJIM3€ BU3YaIbHBIX
CHUCTEeM, HH IIPA HX I[IPOCKTUPOBAHUHU. bBojiee NPOAYKTUBHBIM SIBJISETCA PaCcCMOTPEHHE
BU3YAJIH3aIMM KaK 3HAKOBOi cucrembl. [Ipexkiae Bcero, B HaJIM4IuM ecTh HAOOP CYIIHOCTE
BU3yaJIM3UPyeMOil Mojiesin ¥ HabOp COOTBETCTBYIOIUX WM BH3YyaJbHbIX 00pa3oB. Takum
00bpa30M, aHa U3 OTHOIIEHWIT MEXKy MOJEJbHBIMHU CYITHOCTAME MO3BOJISIET BHICTPOUTH OOJIee
U MeHee YeTKNe OTHOIIEHUST MeYKIY OTIeIbHBIMI BU3YAThbHBIMI 00pa3aMu, B YaCTHOCTH, TTPU
paspaboTKe KOHKPETHOIO IpuMepa Busyaansanuu. OHaKo, IPpH HPOEKTHPOBAHHY ITOJTHOIEHHOM
CHEIUATU3UPOBAHHON CHCTEMbl BU3YAJH3AIUA MaJjO OIHUCAHUSA 3HAKOBOI'O COOTBETCTBHSI.
Hac B sToM ciydae umHTEpecyerT mparMaTnka CHCTEMbl, a TAKyKe HPABUJIA IIPEJICTABICHUS
BU3yaJbHBIX 00pa30B. Takum obpa3zom, HEOOXOAUMO Ce/1aTh CJAEIYIOIIHI AT W BbIIEJIUTH SI3bIK
BU3ya/IU3aliN B MOJHOM CEMHOTHYECKOM CMBICJIE 9TOTO TEPMUHA.



B mpormecce anasm3a pe3yabTaTOB MOAEJIMPOBAHUST OOBEKTAMW BU3YAJU3ANUN YACTO
SBJIAIOTCA KAK-TO TTPeoOpa30BaHHBIE XaPAKTEPUCTUKHU, MPIMO WM KOCBEHHO OMUCHIBAIOIIHE
HEeKOTOpoe sBjeHne uiau Tporecc. (Takoit ke €rmocob H3yYeHHs] TPONECCOB W SIBJICHUI
3a CYeT BBIBOJIA W AHAIN3a BO3MOXKHO HPEOOPA30BAHHBIX HX XaPAKTEPUCTHK JAaBHO W
AKTHBHO HCIOJB3yeTcss B (DHU3KMKe, MeIUIHHE W APYrUX JUCHHIUIMHAX.) [Ipm 3T0M MOryT
paccMaTpUBAThCS HEKOTOPBhIe aDCTPAKINK (HAIPUMEpD, W30MOBEPXHOCTH), KAKHM—TO 00pPA30M
oTpazKkaroliue peaJbHOCTh (HAIPUMEDP, W3MEHEHUs [ABJIE€HHsI MPH HPOXOXKJIEHUM YIapHOi
BOJTHBI). TO €CThb, JJist U3y YeHus MO PEATBHOTO SIBJIEHUS UJIH TIPOIECCa U3YJalTcs (HHODIA
CO3JIaHHbBIE JIst JAHHOIO CJIydast) abCTPaKTHBIe OObEKTHI, CBA3AHHBIE C ITOH MOJIEJIBIO.

Boamoxxua obparHasi curyanus, KOTra HMEET MEeCTO M3yUeHHe MaTeMATHIeCKUX (OyHKIHit
U WX XaPaKTEPUCTHUK, 33 CUYET MPEJICTABICHHUS MPU TOMOIIH CTAHIAPTHOTO TPapUIECKOTO
MeTOJIa, HalPUMeD, IeKapTOBOTO rpauKa, H30KOHTYDA WK H30IOBEPXHOCTH (MM KOMOUHATIIH
npeobpazoBaHust U rpaduuecKoro mpeCTaBIeHNs ).

Kaxk mpaBwmio, u B IepBOM U BO BTOPOM CJIydae TH aDCTPAKIIUN U METOIBI UX IPADUIECKOTO
peJCTABIEHIS XOPOIIO W3BECTHBI M MPHUYMAHbI 331070 O MPUX0/a KOMIILIOTEPHOH 3pbi. B
OPUHITAIIE OHU HUKAK HE CBSI3aHBI C KOHKPETHBIMEI METOIUKAMHU TPadpUIecKOro BBIBOA.

Jpyroit BapmaHT mpeanoJaraeT CO3/laHHE HOBBIX CIIOCOOOB TpadUIecKOro ONUCAHUA
SIBJIEHUI W TPOIECCOB WM WX Mojeseil. Bo3MOXKHO, MpaBma, YTO 3TH CHOCOOBI SIBJIAIOTCHA
KOMOWHAIMEN yKe U3BECTHBIX W O6a3UPYIOTCS HA eCTeCTBEHHON WM MPUBBIYHON 0OpAa3HOCTH,
XapPaKTEPHON JJIs U3y9IaeMOTO SBJICHUSI.

MoxkHuO roBOpUTH O BHJaX OTOOparKeHWs, KAK O CTAHAAPTHBIX WJIH TPUIYMAHHBIX I
JIAHHOTO CJIyYasi MeTOJMKAX BU3yaJIbHOTO MPEICTABICHUS JAHHBIX, CBOETO POJA, BU3YAJIHHBIX
IPOIETypax, KOTOPBIe PH peaJn3allii B KOHKPETHBIX BU3YAJIbHBIX CPe/laX U, IPU MOJICTAHOBKE
peasIbHBIX JIAHHBIX BBIBOJATCS, HA Te WU WHble Tpadudeckne ycrpoiictBa. Kpome srtoro, B
Takoil “nporenype” (To ecTh B BHJE OTOOPAKEHUSI) MOIYT IPEyCMATPUBATHCS BO3MOZKHbBIE
U3MEeHEeHNsT M300parkeHuil, BKJIIOYAs AHMMAINAIO, W JOIYCTUMBIE CIIOCOOBI B3aNMOJIEHCTBUS C
KapTUHKO{. IMeHHO cMeHa 3HAYNMBIX U 3HAYANNX KAPTUHOK MPU BO3MOYKHOM B3aNMOJIeHCTBUN
¢ u300pazkeHHeM — BOT BHEIHsis CTOPOHA BH3YATM3AIUK. DTH KAPTUHKH (rpadudeckue
BBIBO/IbI) SIBJISIFOTCS BOILIONIEHHEM abCTPAKTHOTO MOHATHS BH/IA OTOOPAYKEHUSI.

Habop sudos omobpasicenus anuoi CUCTEMbBI MOKHO CIUTATDH CJA0BAPEM HEKOTOPOIO SI3bIKA,
TOT/Ia KaK B KQ4eCTBe TPAMMATHKN MOYKHO PaCCMATPUBATH MPAaBUIa 00PA30BAHNS KOHKPETHBIX
BBIBOJIOB U 33/AI0TIHE TOCIe0BATEIHHOCTh CMEHBI N300ParkKeHwuil.

Takum o6pa3om, TOCTATOYHO JIETKO OCYTIECTBIISIETCS BbI/IeJeHNe A3BIKOBBIX COCTABJISAIONTUX
B BU3yaau3anuu. Mbl MOKeM ONMUCATH A3bIK BU3YAJIU3AINH 110 BCeM MPaBUIaM CEMUOTHKY JIJIs
KayKJION0 KOHKPETHOTO CJIydas (Tak KaK B KayKJIOH CHCTEMe UMEET MeCTO CBON KOHKDPETHbIH
SI3BIK ).

flcHo, 9TO paccMOTpeHHe sI3BIKOB BU3YaJIU3AIMH  MPEINOJaraeT He TOJbKO OMHCAHNE
SI3bIKa HA OCHOBE COOTBETCTBYIONIEH WHCTPYKIIUU TOJIB30BATEN0, HO © 0oJiee TOHKWN
AHAJIN3 ONHUCBHIBAEMBIX CHCTEMOW CYIIHOCTEHl W CIMOCODOB WX OTOOpaKeHWs, BKJIOYAs
BO3MOYKHBIE MAHUIYJISIUIN TIOJIH30BATEIs C BU3YAJIHHBIMA OOBEKTAMU HA KPaHEe. SHAYaUUMLU
(urmepnpemupyemumy  nNOAbL30BAMENEM) eOUHULAMY  A3BIKG  GUSYAAUSGUUL  ABAAIOMCA
dsyMepHvle UAL MPETMEPHBIE 00pA3bE U USMEHENUA UL 2pauveckur U ne2papuveckus
ampubymos. AHa/M3 MOKA3bIBaeT, YTO HCTHHHBIA CJI0BAPb MOXKET OBITH IIHpPE CJIOBApH,
OpeIoJaraeMoro  MpPOeKTUPOBIIMKOM, 3a CYeT HEYYTEeHHBIX BU3YAJbHBIX (DAKTOPOB,
BO3JIEHCTBYIONINX HA MOJIH30BATEIS.

Kak wmbl yke ormedam, mpU CEMHOTHYECKOM aHAJM3€ $3bIKA BU3YAJIU3AIUU BAaXKHO
IPABUILHOE BBISIBIEHUE €TI0 TPOCTPAHCTBEHHBIX CHHTAKCUCA U ceMaHTUKNA. Ho 0COBEHHO BAaXKHO



OINCAaHNEe UCTUHHON NparMaTuKu A3bIKOB BU3YaJIU3alUUA, KOTOpasd MOXKET B 3HAYUTEJILHON
Mepe OTINYaThCs OT MpeoJaraeMoil MpOeKTHPOBIINKAMH BU3yaJibHOM cucTeMbl. [Ipu srom
cJaeIyeT MOMYePKHYTh, 9TO MOTPeOUTeTeM dA3bIKa SBJISETCS TOIb30BATEIb, & He KOMIBIOTED,
KaK B cjlydae g3bIKOB HporpammupoBanus. [loaromy ocoboe BHUMaHuE HEOOXOIMMO YJIEJISTh
nparMaTuke 43blKa, pacCMaTpUBasd CHHTAKCUC M CEeMaHTHUKY B KadeCTBE BCIOMOIATE/IbHBIX
9JIEMEHTOB, TIOMOTAIONINX MOJb30BATE/I0 HHTEPIPETUPOBATH IpadudecKne oOpasbl.

IIpu pa3paboTKe HA3BIKOB BH3yaJIU3allUd CcjeayeT 10OMBAThCAd TMPABHJIBHOCTH U
eCTeCTBEHHOCTH  MHTepIpeTallui  BU3YaJIbHBIX  TEKCTOB  JIJId  HOCUTeJIell  KOHKPEeTHOH
HAIMOHAJILHOM u/uin npodeccnonanboii Kyabrypol. OBmmiedi st Beex cilydaeB IPUIIOKeHu i
U TOJIb30BaTe el NparMaTuKU I3bIKM BU3yaJu3anuu He umelor. [Ipobsiema nparMaTuku TeCHO
cBgA3aHa € CyOBHEKTHBHOCTHIO BOCHPUATHUS BU3YAJIHHOTO TEKCTA, 3aBUCHIIECIO OT KYJILTYPHBIX,
HNCUXOJOTHYECKNX H (DU3UOTOTHIECKUX (DAKTOPOB. SI3BIKM BHU3yaJH3alliy, KAaK IIPABUIIO,
SIBJIAIOTCS SI3BIKAMU “dTeHUs’, W 3HAYHMble JeMEHTHl WX CJIOBAps CJIYKAT JJis BOCHPUATHS
MOJIB30BaTEIeM C MEeTbI0 JaTbHeTIell NHTepIpeTalul UM BU3YAJbHBIX (pas.

N3zydenne BoOCHpUSATHS TEKCTOB HA $3bIKaX BHU3YAJM3AlUM HPUBEJIO K CJEAYIONEMY
HaOTIONEHUI0O — YyCIIeX CHCTeM BH3yaJW3allii CBS3aH, KaK NPaBUIO, C BH3yaJIu3alneit
OTPAHUYEHHOI'0 YHCJIA CYIHOCTEH U (PYHKITHUI.

5 Hayunasa meracdopa

UccnenoBanus metadopbl MOCTENEHHO MepeMecTuInch u3 dpunogorun B usiocoduio u gasee
B HAYKOBeJeHWe, TJe OoTMedaeTcs BaykKHad pOJb HaydHO# MeTadopbl. MHTepec k MeTadope,
pacmupenne cdepbl ee TpPUMEHEHUS W U3YUYeHWs, 3aXBaTUJI pa3Hble OOJACTH 3HAHUA, B
TOM YHCJe, TMCHUXOJOTHIO, HEeHPOHAYKW, TePMEHEBTHKY, paJ IIKOJ JUHTBUCTHKH, TEOPUIO
nHMOPMAIMU — U CIIOCOOCTBOBAJI B3aMMO/IEHICTBIUIO HA3BAHHBIX HAITPABJICHUN HAYIHOW MBICJIH,
X WHTErPAINN, CJIEJCTBHEM KOTOPBIX U CTAI0 (hopMupoBaHme KOrHUTHBHON Hayku. Meradopa
CTAHOBUTCI KJIIOYOM K MOHUMAHWIO OCHOB MBINLJIEHUS W IIPOINECCOB CO3/IAHUS MeHTAJbHBIX
npecTaBiIeHnit o Mupe. OTcOa — BCe YBeJIMUYWBAIOIIHICSI HHTepec K HAYYHBIM MeTadopaM,
KOTOpBIE TTOMOTAIOT CO3/IaTh S3bIK [JIsi OCO3HAHUS W ONMUCAHWS HOBBIX sBiaenuii. Meradopb
TAKOT'O THUIIA OCODEHHO AKTHUBHO HCIOJIB3YIOTCS HA PAHHWX JTANAX PA3BUTHS TOW WM WHON
HAYIHOW JUCIUTITNHEI.

Koryma ydeHblit OTKpBIBaeT AOTONE HEW3BECTHOE SBJIEHUE, TO €CTh, KOIJIA OH CO3/IaeT
HOBOE TIOHsSTHe, OH JIOJI?KeH €ro Ha3BaTh. lepMWH mpuoOpeTaeT HOBOe 3HA4YeHHE depe3
IOCPEJICTBO  CTAPOrO, KOTOPOE 3a HHUM COXpaHsiercss. 9To U ecTth Meradopa [23],
KOTOpasi BCerja MNPUCYTCTBYeT B HaydHoM s3bike. Meradopa 3apoxkiaercs B TOUKE
COeJIMHEHUSI JIBYX MOHSTHITHBIX CXeM, JBYX SI3BIKOB, a 3TO W OMPeJe/seT HAYAI0 IIPOIEecca
reHeparun CeMaHTHIeCKOH HeoaHo3HadHOCTH. OHA TPEICTaB/IsIeT, TAKUM 00Pa30M, MEXaHU3M
KOHCTPYUPOBAHUS HEKOTOPOTO COJIep:KaHWsd, KOTOPOe He MOYKeT OBITh CO3JIaHO BHYTPH
OJTHOW TMOHATUHHONW CUCTEMBI, YTO BA’KHO B CHCTEMAaX, OPHEHTHPOBAHHBIX HAa CJOYKHOCTD,
HEOJHO3HAYHOCTD WJIM IIPU HEBBIPA3UMOCTHU OIPE/IEJIEHHOTO COJAEPXKAHUSI, IPU HAJUYHUH eIle
HE OIpPeJeIeHHBIX KOHTEKCTOB, KOTJA PeYb HJET O CTPYKTYDPUPOBAHWH, OPTAHU3AINN KAKO
b0 00J1aCTH JIeHCTBUTEILHOCTH, O BBIJIBHKEHUN HEKOEro HOBOTO BujeHusi Bemeil. JIpyras
XapakKTepHas depra MeTadOphl Olpe/iensdeTcd ee 0coOON MaHepoil yCTaHABINBATH OTHOIIEHU
MeZKJIy COOTBETCTBYIONIMMHE SI3bIKAMHU U /MM TOHITHHHBIMU cXeMaMu [24].

Ecmu ObITH abOCOMIOTHO TOYHBIM, TO MeTadopa SBAAETCS abCypAHBIM yTBEPKICHUEM, TaK
KaK B Hell HApYIIAlOTCs MpaBHJa JIOTUKU W/WJIM TPUPOJBL. B apucTOTeIeBCKOM MOHUMAHUH



MeTadopbl, Kak 60jee KOPOTKOTO METOA BBIPAYKEHUsT Yero—TO, UYTO MOYKET OBITH BHIPAYKEHO
M WHBIM, TOYHBIM (OYKBAJIBHBIM) CHOCOOOM, 3TO OTPHIAHWE CHHMAETCs, TeM, 4To MeTtadopa
CTAHOBHUTCS JIMIIb HEKOTOPBIM KOJIOM HapyIIeHHOro mpaBmia. CyIiecTByeT ONHCAHHE TaKOro
METOJIa MOPOKAeHusT MeTadhOop, KOrAa MOPOXKIAIOTCA KAKHe—TO HOBBbIE IMPABUJIA, OTPUIAIONINE
cTapbie. DTO ONMHUCAHUE MOTICPKUBAET HEBO3MOXKHOCTD MOJTHOM 3aMeHbl MeTa(hOPbl Oy KBAJTHHBIM
BBIpayKeHneM. AOCypsl B 3TOM CJydae CHUMAETCs TPHU TOMOINKM CPABHEHWS, MOCTPOEHHBIE
C HCIOJIb30BAHUEM KOHCTPYKIHMH “mogobH0” mam “Kak’. D1orT KJjacc MeTadop Ha3bIBAeTCS
BBIpA3UTEIbHBIME MeTadopaMu. TOJIBKO BbhIpasuTeabHBIE MeTadOpPbl MOTYT HCIOJIb30BATHCS
B Ka4ecTBe KpeaTHBHBIX HaydHbIX MeTadop [25].

Hayunbie Metadopbl NPUIKACHIBAIOT O0ObEKTaM JIAHHOW 00J1IaCTH paHee He BhISBJICHHBIE Y
HUX CBOICTBA W HANPABJSIOT IIPOINECC TOWCKA Ha OODHAPYZKEHWEe TUX CBOHCTB. Tem cambIim
abCTpaKIUK KaK Obl OTOXKECTBJSIOTCA € 0oJiee NPUBLIYHBIMH CHCTEMAaMH IIPEJICTAB/ICHU,
00J1aJAI0IHUX YTBEPAUBIIUMCA HAOOPOM acCOIUAIUil, KOTOpPBIe CIOCOOCTBYIOT OCMBICICHUIO
HOBBIX ujeil [26]. Xopomio m3BecTHa 3HAUMTENbHAS POJTH HAaydHBIX MeTadhop B DA3BUTHH
eCTeCTBEHHBIX HayK. MOYKHO BCIIOMHUTH, B 9aCTHOCTH, MeTa(Oopy 3JeKTPOMATHUTHOTO OIS,
boJiee JIOKaJIbHYIO “3MenHyio” mMeTadopy MoJeKyabl 6eH30/1a, N30IpeHHbie MeTadophbl (pu3uKn
9JIEMEHTAPHBIX YACTHUI UK MeTadOpbl, HCIOJIb3yeMble B TeHeTHKe [27], a Takzke B NCHXOJIOTHH
U ICUXOAHAJIH3E.

Poab meradopsl cocTouT B 3amoHeHHN TpoOeIoB 3HAHUA. 3aUMCTBOBAHUSA U IEPEHOCHI
CONPOBOYK/IAIOTCS BO3HUKHOBEHUEM MeTa(hOPUIECKOTO0 KOHTEKCTa, XOTsS OH Hu He BCerja
oco3Haercst B 1moaHON Mepe [26]. B [28] ormeueno, uro meradopa, Kak u HaydHas MOJEb,
npeaHa3HAYeHa /1T KOMMYHUKATUBHOW JlesTeibHOCTH. [loaepKkuBast yCIOBHOCTh, HETIOJIHOTY
OTOXKECTBJIEHHSI COIIOCTABJIAEMBIX OOBEKTOB, MeTadopa €031aeT KOHTEKCT “KaK ecjn Obl’
COBHIAJIEHUSI, B KOTOPOM IJIABHBIM CTAaHOBHUTCA HE BO3MOXKHOCTBH IIepeHOCa MOHATHH € yiKe
OCBOEHHOW HpeAMeTHON o0sacTu Ha 00JIACTh HEM3BECTHOIO, & ukcanus crenupuIecKux
0CcOOEHHOCTEH B3aMMOIEHCTBUST PA3JIMIHBIX CIIOCOOOB OTPAYKEHUsT COMOCTABISIEMBIX O00BHEKTOB.
Conep:xanne MeTadhOPUIECKUX BBICKA3BIBAHWI OTHOCHTCS HE CTOJBKO K CAMHM PeabHO
CYIIIECTBYIOIKUM 00 BEKTaM, CKOJIBKO K OTHOIMIEHUAM MEXKIY STUMU HOHATHAMHE, HX CMBICIOBBIMH
aCCOIUATUBHBIMU KoMILIeKcaMu. CoeuHsIsd HECXOIHbIe MOHATHS, MeTa(pOPUIECKNi KOHTEKCT
Kak Obl OOpalaer BHUMAHHE WCC/ACI0BATE/S HA BO3MOXKHOCTH HAJIUYUs y OObBEKTA TaKUX
CBOMCTB, KOTOpBIE paHbiie He jonyckaianch. Meradopa npunucsiBaer 06bEKTY NPU3HAKU U
noToMy 00/1a/1aeT THITOTeTUYeCKON Mpupoaoit. Bo3aMoKHO, HOBasT Wjiest HEMOCTUKUMA OTIETHHO
0T MeTapOPHI.

6 Metadopa 1 9eJI0BEKO—KOMIObIOTEPHBIIT mHTEepdeiic

Ucnonb3oBanne metadop Kak 0Opa3HOTO COMMMKEHUS TOHATUN CTaJO0 HEOOXOIMMO C CaMOro
HavyaJla CYIIeCTBOBAHUS COBPEMEHHON BBIYHCJIHTENHHOW TEXHUKW TOTOMY, UTO OBLIM HYZKHBI
CpeJICTBa ONMUCAHUS COBEPIIEHHO HOBBIX dABJIEHHWH W 00BHeKTOB. TepMUHBI [Tt 3TUX OMUCAHUI
IPUIIJIOCH BBIOMpATH W 3aMMCTBOBATH 110 BHEIIHEMY u/Win (DYHKIHOHAJBLHOMY CXOJCTBY,
HanpuMep, ailji, Kak diuK KapToTeKu, 3areM (aili, Kak gnmk g Xpanenus nepdoKapT,
COJIepYKAIIUX JIAHHbIE, HAaKOHEeI, TpocTo afla JaHHBIX, WM IOHATHE OJIOK—CXEMbl Kak
OPUHIUIUAJIBHON cXeMbl MpHOOpa WIN JIEKTPOHHOTO YCTPOIMCTBA IEPEHOCHTCH HA CXeMY,
OMACHIBAIONIYIO OJIOYHYIO CTPYKTYPY NporpaMMbl U T.11. [Ipu ocBoeHUM 3TUX MOHATHN HOBBIMU
MOKOJIEHUSIMA U HOBBIMH TIPO(ECCHOHATBHBIMI TPYIINAMH [OJb30BaTeseli (B TOM dmcIe
HHOSI3BITHBIMUA W HMHOKYJIBTYDHBIME) MeTadopbl “yMHPAIOT’, TO €CTh CJIOBA TEPSIOT CBOIO



MeTaOPUIHOCTh W MpeBpaIaTcs B mpocThie obo3nadenus. (Kceratn rosopsi, sror mporecce
HOSBJICHUS U YMHPaHHs MeTahop, UCIOIb30BAHHBIX /It HOBBIX IMOHATHII, y2Ke HEOJHOKPATHO
MMeJl MECTO B HCTOPHH sI3bIKA.) B JasibHelIeM mMosiBUIICS TeJIbIi KOpIyc paboT, HOCBSIIEHHBIX
npobJieMe Hay4YHOU MeTadOpbl B BbIYUC/IUTEIbHBIX HAYKaX.

B [29]| paccmaTpuBaeTcs, B 4aCTHOCTH, HCIOJIb30BaHie MeTadop B KOMIBIOTEPHOM JHCKY PCe,
KOTOPBIii, KaK YK€ OTMeda/ioCch, 10 caMoil cBoeil cyTu TpedyeT MOBCEMECTHOrO MPUMEHEHUS
boJiee WM MeHee TMOAXOIAAIIUNX MeTadop I OINUCAHUS BO3SHUKAIONIUX HOBBIX ITOHATHI.

B [30] mpemraraercst cucreMarudeckuii mogxoj, K MeTadopUIecKOMY TPOEKTUPOBAHUIO,
PACCMATPUBAIOTCS TEOPETHIECKAE OCHOBBI METO/IOB CBI3bIBAHMS CYIIIHOCTEH B poIecce BbIOOPaA
MeTadOopHI.

B [25] pacemoTper MexaHW3M MOPOKIEHUST HAyIHBIX MeTadop, a Takzke MeToANKa aHAIN3a
JieficTBeHHOCTH MeTadop Ha IIPUMEpe HCIIOJIb3yeMOoil B oKeanorpaduu mMetadopbl OKeaHa Kak
JEeHTBl KOHBeKepa.

B [31] amamusupyercst B3aumosmeiicTBue monaruit “meradopa’ u “mwimosus’ Tpu Ux
HCIIO/Ib30BAHIE B MPOIECCe MPOEKTUPOBAHUS U AHAIN3A MOJIb30BATEIHLCKOrO nHTEepdeiica st
CUCTEM BUPTYAJBHONH PEATHbHOCTH C FJTEMEHTAMU TTOTPYZKEHUSI.

Metacdopa mpojionzkaer OBITH CPEJCTBOM ONUCAHUS HOBBIX IOHATUNH B KOMIIBIOTEPHBIX
Haykax. CpaBHHUTEJIbHO CBEKHM IMPUMEPOM CJIVKHUT MOABJICHUS YUCTO MeTa(pOPUIECKOro
AHTJIMICKOIO Ha3BaHUdA HOBOI muciuiinabl “Data Mining”, cMBIC KOTOPOTO MO—PYCCKH MOYKHO
nepejiaTh TEPMUHOM “HHTE/JIEKTYAJIbHBIN MTOMCK W aHAJIU3 JAHHbBIX .

[To namemy Muenuio Metadopa B KOMIBIOTEPHBIX HAYKAaX HOCHT yHUBEPCAJBHBIN XapakTep
U TPUCYTCTBYET MPAKTHIECKH BO BCeX ero objacTsx. B mociemnme mecatunerns: meradopa
cTaja MPeIMeTOM HU3YYeHUs CIEIHAJHCTOB 110 YeJOBEKO—KOMIIBIOTEPHOMY HHTepdeiicy,
BU3YAJIbHBIM KOMMYHUKAIIUSIM U KOMIIBIOTEPHON BH3ya/u3aluu. B HacTosInee BpeMs OYeHD
MHOTO pPaboT TOCBAINEHO MpobyieMe MeTadOpbl B KOMIBIOTEDHBIX HAYKAX U YEJTOBEKO—
KOMITBIOTEDHOM B3aUMOIEHCTBUU. DTH PAbOTHI PACCMATPUBAIOT TPODIEMBI HCIIOIH30BAHUST
MeTadop B BU3YaJbHBIX CUCTEMAX U COAEPKAT PEKOMEHAIMH 110 UX TpoeKTupoBanuio. Kpome
TOro, onybJIMKOBaHbI (pyHIaMEHTAJbHBIE HCCIegoBaHud B obyactu MeTadopbl uHTepdeiica u
BU3YaIbHOU MeTadbopsl, HampuMmep, padorsl A. Bisksawia [32].

Ha nepsbix nopax passurusi metadopa urpaja B 9eJI0BEKO-KOMIILIOTEPHOM uHTEpdeiice
AOCTATOYHO OTPAHUYEHHYIO POJIb, KaK U B APYTIUX OTPACIAX KOMIBIOTEPHBIX HAYK, U CIIYKHIJIA
st bOPMHUPOBAHNS TOHSATHHHOTO armnapara HOBOH Juciuiinabl. MOKHO BCIIOMHHUTH TaKHe
MeradopuIeckie TepPMHUHBI Kak “MeHto” “Mmbimb’ wim “joystick” (“mamouka pagoctu’). Bee
U3MEHHJIOCh B KoHIle 70—X, KOTIa MpH CO3JAHUUA CHUCTEM BH3yaJIbHOTO MHTepdeiica metadopa
pabouero crona ObLIa HCHOOIb30BaHa BIepBblie. Kak m3BecTHO, MeTtadopa pabdodero croJa
IMoABUJIaCh IIPU BU3YaJIU3allUN O,ZLHOfI 3 cucreM aBTOMATHU3aIHI KOHTOpCKOIU/I AedATeJIbHOCTH.
Bonee TmarenpHbIil aHagmm3 310l MeTadOpbl MOKA3BIBAET, UTO €€ YCIeX CBA3aH B HEPBYIO
odepeib ¢ TI00anbHOll Meradopoil [KoMIbIOTEpHOrO| MHpa Kak HEKoro csepxoduca. A yxe
nocJe nogsienus Windows ¢ nkonndeckuM uaTepdeiicom Ha 6aze Metadopbl pabodero crosa
JIeCATKH MHJITHOHOB KJEPKOB BO BCEM MHpe HAYaJIl HCHOJIb30BaTh HepcoHaJbHbie DBM
BMECTO IIPpUBBIYHBLIX pPaHEE€ INUINYHIUX MAIIIHMHOK M KaJIbKYJIATOPOB. ()TMGTI/IM7 YTO ITONBITKUN
CIPOEKTHPOBAThH B paMKax TyobajbHON Metadopbl cBepxoduca wmeradopy wnHTepdeiica
“pabouas komMHATa B 00IIMEM, He ObLIN YCIEIIHBIME. 3aMEeTHM TaK:Ke, 9TO JApyTras r1o0aIbHas
KoMIboTepHas MeTadopa “Becemuphas nayruaa’ (World Wide Web) ne mopoamia momobHOi
BH3YaJIbHON MeTa(ophI.

OcuoBrast posib Metadopbl unrepdeiica 3aK/JII0YaeTCS B TOM, YTO OHA CIOCOOCTBYeT
JIyUIEeMY TIOHUMAHHWIO CEMaHTUKN B3aMMOJICHCTBUSA, a TakKyKe O0ECIeYNBAET BU3YAJIbHOE



npeCTaBIeHne JHAJOTOBBIX OOBEKTOB W ONPEIesIsieT HADOp MAHWITYIANWI MOJTH30BATENS C
HUMH.

B mnacrosinee Bpemsi B JuTeparype, KaK IIPAaBUIO, KOHIENIUSA BHU3YAJIbHONH MeTadopsl
unrepdeiica OCHOBAHA HA IMPEACTABJICHUN HOBBIX WJIH JOCTATOYHO HEOOBIYHBIX JIJIsi
0JTB30BATEMsT  ABJAEHUIT IMOCPEJACTBOM JIPYIUX SBJIEHWIl, XOPOIIO €My W3BECTHBIX U3
MOBCE/IHEBHON YKU3HU, MPUYEM STU SIBJIEHUsT JOJKHBI UMETHh Te YK€ OCHOBHBIE CBOWCTBA, YTO
U sIBJIeHUs, KOTOpble oHu 0ObscHAOT. [33], [34]. Takum obpasoM, BBIIBUIAIOTCS TpeOOBAHUS
NPUBBIYHOCTH U TOJHOTH MeTadopbl [35]. CylecTByoT NpUMephl CO3JaHUS U MPUMEHEHUs
JIOKQJIbHBIX TTPOOJIEMHO OPUEHTUPOBAHHDLIX BU3YaJbHBIX MeTadOp, HAUPUMED, [Jis U3YUCHUS
NapaJsieTbHBIX BHIYUCAEHHUIT U COOTBETCTBYIOINIUX OMEPAIMOHHBIX CHCTEM, TAKZKe OCHOBAHHBIX
Ha WCMOJIh30BaHNK OBITOBBIX U OOIIEM3BECTHBIX TexHu4Yeckux moustuii [36], [34], [33].
[IpermyTiiecTBOM TAKOTO IOJIXO/IA SABIAETCA aleIdaud K OOBIIEHHOMY 4€/JOBEYeCKOMY OIBITY
U aKTUBHU3ALMA HHTEPECa, 4To obJierdaeT NOHUMAaHUE U YCBOCHHE IPUHIIMITHAIHLHBIX MOMEHTOB
HUCXOMHOTO Tporecca. K HemocTaTkaM Takoro MOAX0Ja MOXKHO OTHECTH MOTEPIO JeTasieil u
HEKOTOPBIX CHerm(puIecKux MOHSITHH, AaHAJIOTH K KOTOPBIM HE y/Ia/10Ch Mon00paTh B BLIOpDAHHOM
chepe, HEOOXOAMMOCTH COTIOCTABIEHUS TOHSTHH W3 Pa3HbIX cdep B Mporecce oOydeHHs, a
TaKzKe MOABJICHUE JIOMOJHUTEbHBIX U HeXKeJIaTeJTbHBIX aHAJOIUH, CBA3AHHBIX C OOBLICHHBIMH
MeTahopaMu.

B inurepaTrype cymecTByeT M JApyroe IMoHHMaHue MeTadOopbl, KOIJIa TOBOPST, O TOM,
9TO JIaHHAs BHU3yaJbHAasl CHCTEMa TOJAEPKHUBACT pasjudabie rpadpudeckue MeTadOopshl,
HCIIO/Ib3yeMble B TMPOTPAMMHPOBAHUN, B YACTHOCTH KOHEYHBIE aBTOMATHI, OJIOKCXEMHBI,
rpadnl TOTOKOB JaHHbIX. COOTBETCTByMOMAs MeTtadopa BH3YaJTbHOTO TPOrPAMMHUPOBAHUSI,
KaK IPaBUJIO, MOIAEPKUBACTCS COOCTBEHHBIM SI3BIKOM BH3YAJbHOI'O IPOTPAMMHUPOBAHUS, IIPH
CO3JIAaHUU KOTOPOI'O OCYIIECTBJISIETCS BBIOOD OIPeIeJeHHOTO acleKTa IIPOrpaMMBbl, BBIOOD
rpadpuvecKkoil MOJE/ M U BHIOOP COOTBETCTBHUS MEXK/y AaCHEKTaMH HPOrPpaMMbl U IpapuKOil,
OIIHOBPEMEHHO OIpeeISIIOIIero moBejieHne rpadguaeckoii Momean [37].

Hecmorpsi ma mecomHeHHble ycrmexu MeTadop B YeJOBEKO-MAITMHHOM HWHTepdeiice
cJaeJlyeT OTMETUTh BO MHOTOM CIIPABE/IUBYIO KPUTHKY HCHOJIb30BaHUS MeTadop, KOTopas
cofepxkuTcs, Hampumep, B [38] u [39]. BaxHo 3amedaHme 0 TOM, YTO TEPEHOC 3HAYEHWUS,
KOTOPBIil MOJJIEPKUBACT IPOCTPAHCTBEHHBIE BU3yaJbHbIE MeTadOpPbl MOCPEACTBOM CXOJCTBA
WIH QHAJOTHUIl C CHUTyaIlusiMd PEeATbHOIO0 MHPA, MOXKET OBITh KaK MO3UTHBHBIM, TaK H
HETATUBHBIM, KOTJa HA MeTa(OpUIecKoe 3HAYEHWE MEePeHOCATCS OrPAHWYEHUST PeaTbHBIX
curyaruii  [39]. Bo3MoOXKHBI yHOpolleHWe MOHUMAHUS CYTH $BJEHWI, 0OTepsa Jerateil u
HEKOTOPBIX cleludpHUIecKHX IOHATHNA, aHaJOTH K KOTOPBIM He VIAJOCh 10a00paTh B
BRIOpanHOit MeTadope. YacTo mpu ucmoab30BaHun MeTadOPhl MPOABIAIOTC “‘MeTahopudecKkne
apredakTbl’, TO €CTh Ha KOMIBIOTEPHYIO MOJIE/b EPEHOCATCH OTIEIbHbIE CBOMICTBA 0OHEKTOB
MeTadOpHI, HE CYIECTBYIOINE B UCXOAHON TOCTAHOBKE. B cO3HAHNN TI0JIB30BATE/ST TIOSIB/ISIIOTCSI
JIOIIOJTHUTE/IbHBIE U HexKeJlaTeTbHble aHAJIOTHH, CBA3aHHbIE ¢ OOBLICHHBIME MeTaOpaMH.

Hesbas nepenocuTh moHuManue MeTaophbl, YCIEIIHO HCIIOIb3YeMOoe B YeJI0BEKO—MAIITHHHOM
untepdeiice, Ha Bce caydam Bulyaamsanuu. Ha 0a3e cOBpeMEHHBIX MpeJICTaBACHUNR O
HaydHO# MeTadope ciejyer BhipaboTarh 0oJiee IMMPOKoe IMOHUMaHne MeTadopbl BU3yaJn3aliuu,
BKJTIOYAIOIIHE COBPEMEHHYIO TPAJUIMIO MCIOIH30BAaHUS META(OPHl B BU3YAJbHOM Y€TOBEKO—
MaIIMHHOM uHTepeiice, HO He Tpebylonue MeJJOYHOTO CJAeTOBAHUS BCEM JIeTaasiM BbIOpaHHOM
HPOEKTUPOBIIUKOM cepbl JIeaTeJbHOCTH, TaKzxkKe KaK U 00g3aTeJbHBIX NPUBBLIYHOCTH H
noTHOTH MeTadop. B To Ke BpeMst He cjeayeT YBJIEKATHCS PACCMOTPEHHEM SK30TUYECKHX
meradop, Hanpumep, Takux Kakue onmcanbl B [40]. Meradopsr 3aBucsaT or onbita, OHH He
BBOJISITCST TPOM3BOJIBHBIM o6pazom [19]. Xorst ycmex Toit miam mHOW Metadopbl 4YesI0BEKO—

10



KOMIIBIOTEPHOTO uHTepdeiica 3aBUCHT, TTPEXKE BCETO, OT ycrexa ro0aJbHBIX KOMIbIOTEPHBIX
MeTadOop, HO IPH MPOCKTUPOBAHUU HOBBIX CHCTEM MbI HE MOXKEM OKHJIATH MOSBICHUSA HOBBIX
100aJIbHBIX  MeTadop, a JOMKHBI, II0 HAIleMy MHEHHUIO, COCPEJIOTOYHUTHCS Ha HM3YUeHUH
U KOHCTPYMPOBAHUM JIOKAJBHBIX MeTadop 4eJ0BEKO—KOMIILIOTEPHOIO uHTepdeiica u ocoboii
Pa3HOBUAHOCTU KOMITLIOTEPHO Hay4dHOI MeTadopbl — MeTapopbl BU3yaU3aIUN.

7 Metadopa Busyaansanun

Kak y»xke roBopujioch, aHajau3 $3bIKOB CHUCTEM BHU3YaJU3AIUU PA3JIMIHOrO HAZHAUCHUS
MOKA3bIBAET, YTO B KaXKJIOM W3 HUX NPUCYTCTBYET OCHOBHas WJesd yHOJ0OJEHHS CYITHOCTE
OPUKIQIHON 00JacTH W BU3YaJbHBIX O0ObeKTOB. VIMEHHO 3a cueT 3TOU HJIeH ONUCHIBAETCS
COOTBETCTBUE MeKIy 00BbeKTaMH BRITUCTUTETBHON MOJIeTN 1 BU3yaIbHBIMI 00beKTaMu. Kpome
TOrO, ITON Heeil MOIYT 3a1aBAThCS METOJbl B3AaUMOJICHCTBUS ¢ BH3YATbHBIMU OObeKTAMU (a
4epe3 HUX M C MOJAEJbHBIME OObekTamu). Takum 06pa3oM, Tak Kak BCsKas BH3yaH3alust
OCHOBaHa Ha 00pa3HOM COJMKEHUH H3Yy4YaeMbIX CYIIHOCTEH ¥ BH3YaJIbHBIX OOBEKTOB, HX
MPEJICTABIAIONINX, TO MOYKHO TOBOPUTH O HEKOTOPOH mjee MeTapOpUIecKoro mpeicTaB/IeHHsI.
[To cBomMm yHKIUAM # TesasM, crocobam (bYHKIMOHUPOBAHUS M MeTOJaM KOHCTDPYUPOBAHUS
9Ta wuJes SKBWBAJEHTa HAay4dHO!l MeTadope. VIMeHHO ee MOXKHO C TOJHBIM OCHOBaHUEM
paccMarpuBarh Kak Meradopy BU3ya/n3alnu, 0coObIH BUJI KOMIILIOTEPHOH MeTadOophi.

[TorsaTtne Meradopbl BU3yaau3almu BBOAWTCS JJIsi O0OOIIEHHUS CJIydaeB HUCIIOJIb30BAHUS
metadopbl (min 6AU3KHX K Heil aHaJoruii) BO BeeX 00JACTSIX KOMITbIOTEDHON BU3yaIn3aliini
U BU3YaJIbHOTO YeJ0BEKO—KOMIILIOTEPHOTO B3aMMOJIeHCTBHA. AHATN3 JTUTEPATYPHI MO JAHHOMY
BOIIPOCY MOKa3as GoJbIIol pasbpoc MHEHHI (Takyke Kak U MO obmuM BompocaM MeTadbopsi)
no mpobaemMe MeTadophbl BU3YATIN3AINH, €€ MeCTe B KOMIbIOTEPHOW BU3YATU3AIMHA U CMEZKHBIX
00J1aCTAX, B YACTHOCTH, B Y€JI0BEKO—KOMITLIOTEPHOM B3aUMO/ICHCTBUHY.

Kak yzxe ormedasioch, nongTue mMeTadopbl BH3YAJIM3ANUA B Psjie TEKCTOB CMEITUBAETCS
¢ TmoHATHeM MeTadOpbl UYeT0BEKO-MAIIMHHOIO WHTepdeiica W MOHUMAaeTcs TOJbKO JIHUIIb,
KaK WCMOIb30BaHue OLITOBLIX ToHsaATHii (mampumep, [32], [38], [33]). Bumecte ¢ Tem, B psme
pabor oTMmedaeTcd OJMU3KUIT K HAIEMY IOIXOA K MOHUMAHUIO MeTadOpbhl BU3YATU3AINH,
BKJIIOYAsl IIOCTAHOBKY W DPEIICHUE 3a/[a4u NOMCKa MeTadop i TeX WM WHBIX MPUIOKEHUH
[41]. B paborax [42]-[44] paccmorpensr mnpobsemvbr Tpadudeckux Meradop B CBSI3H C
3a/la9aMi KOTHHTUBHOM Bu3yanusanuu. Cieayer elie pa3 OTMETUTH, YTO MOHATHE MeTadopbl
BU3yaJIU3AllAA He TOJHOCTBIO COOTBETCTBYET HE TOJIBKO TPAJMIIMOHHOMY s uiosorun
NOHUMAHUIO MeTadopbl, KaK yKpallleHUus pedd U yBeaudeHus eé WHGOPMATUBHOCTH 3a
cyeT OpOCKUX CpaBHEHUH, HO M NOHMUMAHUIO MeTadOopbl, KaK HCIOJb30BAHUSA ObITOBBIX
anajioruii B wuHTepdeiice. KommbioTepnasd Bu3yajn3alug XOTd W CBA3aHa C TpaJuiuei
BU3YAJbHON KOMMYHUKAINHU, OJTHAKO TPU3BAHA CJYKUTH CPEJICTBOM aHAJIN3a U HHTEPIPETAINH
pPE3YIbTATOB  MOJIETUPOBAHUA CJOXKHBIX —daBjieHmit. /Jlrd 3Tux Teseit 3adactyio Oostee
€CTEeCTBEHHO WCIOJb30BaHWe aOCTPaKTHOW, a He ToBceaHeBHON obpa3HocTu. I[losromy
noHuManue Meradopbl Ha TPAJMIIMOHHOM YPOBHE $BHO HEJIOCTATOYHO. B OoJiblleil crenenu
MeTadopy BH3YAJIU3AINUA MOYKHO PACCMATPUBATH KAaK YaCTHBIN ciydail HaydHoit MeTadopbl,
UCTIOTB3YEMOM JIJIsi TTOPOXKJICHUS HOBBIX WJIM JIOTOJHUTEIbHBIX CMBICJIOB JIJId TTOHUMAHWS
HOBBIX (AKTOB W sABJeHHWil. BMecTe ¢ TemM MeTadOpUIHOCTH BH3YATU3ANUU JOCTATOTHO
oueBHIHA (& BU3YaJbHBI HHTepdeiHc MOXKHO MTPOCTO PACCMATPHBATH KAaK KJIACCHICCKUl
cJOydail BU3YyaJbHBIX KOMMyHHKanuit). Ilo HammeMy MHEHHIO He TPHXOJUTCS TOBOPUTH O
b6e3MeradOopHONl BU3yaJ U3alMU KOMIILIOTEPHBIX MOJIeJIel M NPOrpaMMHBIX cylrHocreil. B
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JINTEpaType JAABHO CJieJIaHbl HAOJIIOEeHUsI, KACAIONNecs KapTUHHOCTH Ji000i Metadopsl w,
COOTBETCTBEHHO, MeTaOPpHIHOCTH JIFOOOT0 rpadudecKoro obpasa npu Busyan3anuu. Kaxas
BU3yaIU3alNs, 0 CYTH, sBJIgeTCcsd MeTadopoil, TaK KaK CTABUT B COOTBETCTBHE MOIEJIbHBIM
HOHSITUSIM BHU3YyaJIbHbIe OO'bEKThI, IPEJICTAB/ISASA OJIHO TOCPEJCTBOM JIPYIOrO JIJisl TOJTHOIEHHOM
HHTEepHOpeTalun MoJIb30BaTeJIeM. MO}KHO IOKa3aTh €¢AUHCTBO ME€TOJA0B IIPHU IIPOCKTUPOBAHUUN U
HCTIOTB30BAHUN MeTadOp BO BCEX MOApPa3Ieax KOMIBIOTEPHONH BU3YyaIN3aIIIH.

Onpenennm memagdopy 6U3YAAUSAUUY KAK OMOOPAHCEHUE, CMABAULELE 68 COOMBEMCMBUE
NOHAMUAM U  00BEKMaAM  MOJCAUPYEMOT NPUKAGIHOT 0baGcU  cucmemy cOAuNCEHUT U
anaroeutdl u noposcoarowee nekomopoill usdobpaszumenvivill pad (nabop eudos omobpascenus)
U Habop Memodos 63aUMOIETCMBUSA C BUIYAAOHUMU 00BEKMAMU.

Takum 0o6pazom, npemgaraercs (pacluMpUTeNbHbBI 110 CPABHEHHIO C TPAJNIMOHHBIM)
MOJIXOJT, K TTOHUMAHUI0 MeTadOphl, KaK IVIABHON WIew Mpu 0TOOPayKeHUN MPHUKJIAIHON 0b1acTn
Ha BU3yasbHBIl Mup. llpemcramisercd, 9TO 3TOT TOAXOM, KOTOPBIH B 3HAYUTESbHON Mepe
basupyeTcsd Ha WCIOIb30BAHHE TOHATHI CEMUOTHKW, MOMOYKET CUCTEMATU3UPOBATH MOUCK U
IIPOEKTUPOBAHUE BUJOB OTOODAXKEHUsI ISl BU3YAJIU3AIMH. Y TOYHEHHE U (110 BO3MOYKHOCTH)
dopmanuzanug MOHATUN, CBA3AHHBIX C MeTadOPOil, B CBOIO 0Y€pE/b, JOJZKHBI 00ECIEeYHTDH
CUCTEeMATUIECKHH TTO/IXO/] K OIEHKE KAYeCTBa SI3BIKOB W CPEJICTB BU3Ya/N3AINMN.

B tepmmuax cemmoTmkm MeTadopa eCcThb HEUTO JAWHAMHUYECKOE, B IPOTHBOIIOJIOXKHOCTH
cTabwIbHOMY 3HAKY. MBI MOXKeM OMHMCHIBaTH MeTadopy Kak aKT WM Tporecc 0003HAUYeHUs
OJIHOTO TOHSITHS IOCPEJACTBOM 3HAKA, TPAJAUIUOHHO CBI3AHHOIO C JIDYTUM I[OHSITHEM.
Busyanuszanust (Kak 9T0 MOKa3aHO BbIIIE) eCTh 3HAKOBOIT poriecc. Busyanproe B3anMo/ieiicTBue
¢ 9BM, Bkaodas W BH3yaJIbHOE TPOrPAMMHUpPOBaHWE, TeM 00Jiee OCHOBAHO Ha 3HAKOBBIX
cucreMax. Bmu3syandbHas 3HaKOBasg CHCTeMa HeMBbICIUMA 0e3 WCIOIb30BAHUSA AHAJOTHU,
OTIpeJIeNIAIONINX Hallle TpejcTaBJeHne 00 wucciemyeMoM siBieHun. l[lpm sToMm, B oTamuume
OT JINTEPATYpPHO# MeTadOphl, MBI JOJKHBI B3aUMOJEHCTBOBATL C HAIUM IIPEICTABICHUEM,
AHATU3UPYSl TIPH ITOM IO/ Iy YeHHbIe 00Pa3bI.

Metacdopa B ciaydae maydnoii metaopni, Bu3yaabnoit Meradopsl 1 Mmetadopbl nnrepdeiica
SIBJISIETCSI OMEPAIMOHHO, TO €CTh IOMOTA0IAasl IPUHUMATD PEeIlleHne U JeficTBOBAaTh (B OTJIHYne
OT co3eplaTelbHOl XyaoKecTBeHHON Meradopsl). Kak u3BectrHo, meradopa He CBOJUTCS K
CPaBHEHHIO, OHA — OCHOBA Hay4HOI Mojeu. [Ipu 3ToM Helb3s UTHOPUPOBATH MPUHITUITAATHEHY IO
MeTaOPUUIECKYIO MPUPOAY MOJEeH, TaKzkKe KaK MOJE/b HeIb3s OTOXKECTBJIATh C CAMHUM
obbekToM. BepHo n obparnoe Had/miofeHne, Kacaoieecs HaydHoil MeTadopbl 1 TOKA3bIBAIOIIEE
eIe oJHy ee poJb — MeTadopa caMa MOZXKeT CJIYKUTH B Ka4ecTBe Hay4IHOi Moje . 3BecTHbI
npuMep Mojo0HONH Hay4uHoit Mertadopbl-Moiean — pe3epdopIoBcKasg MOJe/]b aToMa, Kak
IJIAHETAPHON CHCTeMBI, ciayzKamieil mpeiaMeroMm aHaimza B [25]. B arom miane meradopa,
KaK M HaydHas MOJIe/ib, [pEeJHA3HAYEHA /s KOMMYHHUKATUBHON jesrenbroctu. llpuyuem
meTadopa MOXKeT ObITh HE TOJBKO MOJEJNbIO SIBJICHUSI, HO W MOJEIBI) BOCIPHUATHUS STOTO
sIBJIEHNsT aBTOPOM (ITPOEKTHPOBIMUKOM) W HabaogareseM (mosb3osaresem). OTveTnM, d9To
BOCTIpUATHE MeTadOpPbl TPOEKTHPOBITUKOM W IOJIb30BATEIEM MOTYT CHJIBHO PA3JndaTbCsd, U
B 9TOM Pa3JIUYUU YaCTO KPOKTCSI MPUIWHBI Heymad Toil wiam wHoi MeTadopbl. (OUeBWITHO,
9TO HACTOAIIAS TEOPHUsl J0JIZKHA OIMUCHIBATH BCE CJIydYand UCHOJIb30BaHUsT METAMOPDI, BKIIOYAs
JINTEPATYPHYIO U Hay4dHyio Meradopy, Meradopy unrepdeiica u Meradopy BH3yaJTT3AINN.

Ananmm3 passudHBIX BHJIOB MeTa(OpPHl TPUBOJAWT K MONBITKAM CO3/IaTh HEKOTOPYIO
kiaaccudukanuio Meradop. Tak B paborax Y. Ilmpca cpeaum dernipex KiaaccoB mertadop
BBLIEJISAIOTCST T, KOTOpble cofepzxkar Meradgopudeckuil acmekt mpemukarta [25]. Vmenuo
MeTaopaMu 3TOTO TUMA SABISIOTCS HaydHble MeTadopbl. B HUX mMeeT MecTo mapasuieau3m
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npeanKaTa, a He mapaJsuien3M coeanHerns. MoKHO canTaTh, 9To moaydena ¢hopMy/ia Hay THOM
MeTadOpbl, KOTOPas BLITJISIIUT CJIEIYIONUAM 00pa30M:

“x Beger cebd Tak, KaK OyaTO OH dABAAETCS Y .

B [45| npuBesena knaccudukanus Meradop, BKIAIOYAONAI:

- metadopsr 10 o060 (nan 06pasubie MeTadOopHb);

- WHIYKTHBHBIE aHAJOTHH;

- CTPYKTYPHbIE aHAJOTHH.

Metadopsl 1m0 mOI00HI0 COOTBETCTBYIOT APHCTOTEJIEBCKOMY BBICKA3BIBAHUIO O CO3IAHIH
CXOJICTBA. DTO TaKue MeTapOphbl, KOTOPHIE, MOJT00HO MOITHIECKUM MeTadopam, 0a3upyoTcs Ha
HpeJ/ICTaBJIEHUN CYITHOCTEl HEKOTOPOH NPHUK./Ia/HON 00/IaCTH CXOAHBIMU C HUMU BU3yaJbHBIMU
obbektamu. [IpaBma, roBOpUTH O MOJTHOM yIOMOO/JEHUN B 3TOM CJIydae HEJNb3d, a AHAJOTUS
HY’KHa JIJIs TOTO, 9TOOBI CO3/IaTh HATJISIIHBII 3pUTEILHBII 00pa3, Moae3Hblil JIId JaabHened
paboThl. BOJBIIMHCTBO BH3YAJbHBIX CHCTEM YeJ0BEKO—KOMIIBIOTEPHOI'O B3aUMOJICHCTBHS
OCHOBAHBI UMEHHO Ha 3ToM THuite Metadop. NMaTepecHo, 4To odpasHas Metadopa MOXKET IIOMOIh
B CO3JQHUU HOBBIX IIOJIE3HBIX BO3MOXKHOCTEH MPH pean3aiuu JazKe BeCbMa IPUBLIYHBIX U
OOBIIEHHBIX /IS MOJIH30BATE/EH OMepAaIiHii.

NupykTuBHBIE aHAJIOTHH 00ECTIEYNBAIOT MEPEHOC KAKOTO—TN00 MPUHITAIIA U3 OTHON 06/1acTh
B JIPYIYIO, & CTPYKTYpHBbIe AaHAJOTHM, CJAY2KAT JJId YTBEPXKIACHUS CTPYKTYPHOT'O WJIH
OPTaHU3AIMOHHOIO ToxkaecTBa. K Meradopam THIA “UHIYKTHBHAS aHAJOTHA , HAIIPUMEp,
MOXKHO OTHECTH MeTadOpy I'OCTUHHUIIBI, UCHOJIH30BAHHYIO JI/Isl IPEJICTABICHUS HAPALICTBHOTIO
BBIIHC/IUTEIIs], HCIOIB30BAHIYIO B [34].

CTpyKTypHBIE aHAJOTHH XAPAKTEPHBI, B TACTHOCTHU, I JAUATPAMMATHYECKUX S3BIKOB
BH3YaJIbHOI'O IIPOIrPAMMHUPOBAHUS M JUAIPAMMATHYECCKAX OTOOparKeHUil MOBEICHHUS ITPOrPaAMM
B BH3YAJIbHBIX OTJIaIYUKaX. B dacTHOCTH, auarpamMma IOTOKA YIPAaBJIEHUS TOYHO OIMUCHIBAET
VIPABJIAOIIHE KOHCTPYKIIMH HPOTPAMMBI, XOTs OIIYCKAaeT HEKOTOpble ee TOAPOOHOCTH.
[Ipumepro Takzke mocTpoeHa 3HamMeHuTas: MeTadopa, yIoao0 IsoIast cep/ne HacoCy, KOTOpast
TOYHO OTHUCHIBAET (DYHKITIH CEP/IA, UTHOPUPYS PA3IUUINs B yCTPOUCTBE MEXAHIIECKOTO HACOCA
U MBIIINBL cepina. OTMeruM, 4TO B KaKJI0ih Meradope HNPHCYTCTBYET KaK yYIOJ0DJIeHHE
CYIIHOCTeH, TaK U 003aTeIbHBIH 3J1eMEeHT CMBICJIOBOI'O HECOBIIaIeHusd, 6e3 KoToporo metadopa
BBIPOJIUIACH OBl B TaBTOJIOTHIO.

Unrepecrno paccmorpers nousTue “pabora meradopsr” (mwin “meiicreue meradopsr”). fcho,
9TO B JAHHOM CJIy9ae MbI UMEeM JIeJI0 He ¢ KOJUIECTBEHHOH XapaKTEePUCTUKONH. DTO CKOpee
OTBET HA BOMPOC “K KAKWM JIEHCTBUSIM WM MBICJISAM MPUBOIUT TOJIH30BATEsT B3aUMOIeicTBIE
(cMoTpeHne, MAHUMYJISIIHST) ¢ MeTahOopuIecKuMU o0bekTaMu?”

C apyroit croponbsl, MeTadopy PacCMATPUBAETCsI HE TOJBKO (M HE CTOJBKO) KAaK aKT
BO3JIEHCTBHS HA MHTEPIPETATOPA, HO U KaK HEKOTOPBIN [POIECC NePeHoca 3HaYeHusl (COrIacHO
EPBOHAYAIBHOMY OyKBAJbHOMY 3HAYEHHIO I'DedecKoro ciaosa). Kiaccmueckoe ompenesenne
JIx. Jlakodda paccmarpuBaeT Meradopy Kak 0TOOpaykKeHWe MCXOAHON 00JIaCTH Ha IEJIEBYIO
obacte [19]. Ilo HaleMy MHEHHIO STOT MOJIXOJ He IOJOH BO MHOIMX CJIy4asiX MCIIOJb30BAHUS
MeTadOphl U e1Ba MOJAXOIUT K OPAaHUICHHOMY YHCIY CIydaeB ee ynorpedaenus. Tem Gosee on
HE IPUTOJECH B CAy4ae BU3yaJbHON Meradopsl u MeTadOpbl BU3yaJU3ALUT, [JI€ Mbl CPA3y ZKe
UMEeEeM JIeJI0 C BU3yaJbHBIM MIPEJICTABICHUEM HJIeH.

B crenyromux paszmenax, OyayT paccMOTPeH psij, PACIIUpPEHuil 3Toil Mojgenn meTadOoph.
OmHako aHaJIM3 IOKa3biBaeT HEOOXOIUMOCTh OoJiee paauKaabHOIO MOIXOIA.

Metacdopa mopoxKIaeT HEKOTOpoe MeTadOopHuecKoe IIPOCTPAHCTBO 3a CYET TOTO, UTO
00BbeKTaM IIeJIeBOH 00JaCTH CTaBATCA B COOTBETCTBHE OOLEKTHI U3 HCXONHOI obJsactu. A
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TOYHEee, CTPYKTYDaM W /UM CBOHCTBaM 0G'bEKTOB U3 IeJIeBOH 00IACTH CTABATCS B COOTBETCTBHE
CTPYKTYPBI ¥ XapaKTEPUCTUKH O00BEKTOB M3 UCXOIHOM 0OJIACTH.

[Ipusenem npumep kiaaccudeckoit meradops “2KM3HDb ecrs ITVTEITECTBUE”, rae
KN3HDb — unenesaa obsacrb, a ITVTEIIECTBUE — ucxonanas obsacrb. Hekoropbie
crpykrypsl IIVTEIITECTBU A (nauaso, HoxbeMbl, CIIyCKH, 3aBePIIeHNE) PACCMATPUBAIOTCS
B JaHHOW Meradope Kak OCHOBA JJIsl OMHMCAHUSI CTPYKTYPbI KU3HU. AHATOTWYHO B JIPYyTOit
knaccnaeckoii meraope “PUYAPI — JIEB” HekoTOpBIe KauecTBa JbBa (HAPUMep, OTBara,
HO OTHIOJb He HaJWYde XBOCTA WM KJBIKOB) TEPEHOCATCS HA YeJOBEKA, KOTOPHIH Temepb
HAXO/JUTCS B paMKax MeTa(OpPUIECKOro IIPOCTPAHCTBA.

HeiictBue wmeradopbl 3aKJIOYAETCSs B TOM, YTO HPOUCXOJUT BBHIOOPKA CTPYKTYp U3
1eJieBoit 00J1aCTH Ha OCHOBE OIPEIEIEHHBIX CTPYKTYD HUCXOAHONW 00JIaCTH W TIOMEINEHHEe WX
B MeTa(OpHUIeCcKoe IPOCTPAHCTBO, KOTOPOE B JAHHOM CJydae HMeeT BU3YAJbHYIO ITPUPOILY.
(MeTacdbopuueckn roBopst, MOKHO CPaBHUTD JieiicTBre MeTadops ¢ jeficterueM neperoca PHK
B MOJIEKYJISIPHO# Groorumu. )

Metadopa Buzyasmsanun siBjigercss OTOOpPazKeHHEM Ha HEKOTODPBIH MHUD BH3YyAJM3AIMH,
rjie Oe300pa3ubie 0OBEKTHI MOJYYal0T CBOE BU3yasibHOe mpejicrapienue. [lenn metacdopusanmum
COCTOUT B YBEJUYEHUH BBIPA3UTEJILHOCTH HU3ydaeMbIX 00beKTOB. I[lpm metadopusanuu
BBIOUPAIOTCS OOBEKTHI HEJIEBOI'0 MHOYKECTBA ¢ HADOPOM CTPYKTYP, CBOHCTB H IP., KOTOPBIE MBI H
XOTHM PACCMOTPETH € MOBBIIIEHHONH BHIPA3UTEIHLHOCTBIO. [IpruyueM BHIOMpPAIOTCS He BCe OOEKTHI
(1 mazke He BCe WX CBOMCTBA WJIM JIEMEHTHI CTPYKTYDBI), & JIUIIh T€, KOTOPble HAC HHTEPECYIOT
GoJbIiie Beero. DTuM o0beKTaM Iy TCsS aHAJIOTH (B IUTaHe CTPYKTYP, KAYeCTBEHHBIX CBOHCTB 1
p.) B MCXOJHOM MHOZKECTBe.

Jlajiee uMeeT MECTO CJIeIYIONIast ONepalus.

OOBeKT IeIeBOro MHOXKECTBA BMeCTe ¢ 0O0BbEeKTOM U3 HCXOIHOIO MHOYKECTBA MOMEIIaeTCs
B MeTadOpUIecKOe MPOCTPAHCTBO, TOYHEE TEM CAMBIM HOPOXKIAETCS MeTa(OopuIecKoe
HPOCTPAHCTBO. B 3TOM NPOCTPAHCTBE Tenepb HaYnHaeT (DYHKIIMOHUPOBATH N3yYaeMblil OOHEKT.
(MoxkHO cumTaTh, 9TO 3TO yrKe HOBBII 0OBEKT HOBOrO mUpocTpaHcTra.) Meradopudeckoe
HPOCTPAHCTBO MPHOOPeTaeT aBTOHOMHOCTHL OT HOPOJUBINNX ero objacteil. Muorue cpoiicTBa
ero 06bEKTOB JIUIIH OMOCPEJIOBAHHO CBSI3aHbI (€CTH BOODIIE CBSA3aHbI) CO CBOHCTBAMHU OOBEKTOB
HCXOAHOI'O MHO2KEeCTBa. HOHBHHGTCH CBO4d JIOTUKa pPa3BUTUA MeTaCbOpI/ILIGCKOFO IIPOCTPpaHCTBA.
Tax, nanpumep, Ipu UCIOJIH30BAHUE HAYYHON MeTapOPhl 3JEKTPOMATHUTHOTO MO N3y YAeTC
ero HallpA?KEHHOCTDH, ABHO OTCYTCTBYIOIlad y IOJIA IMIIMEHUIIBI.

Taxum 0Opa3oM, IPOUCXOJIUT HPOCKITUS HEKOTOPHIX XapaKTEePUCTHK IEJIeBOI0 MHOXKECTBA Ha,
UCXOIHOE MHOXKecTBO. IIpu aToM, TpeboBaHue MOJIHOTHI IEPEHOCA CKOpee YMEHbITAeT KauyecTBO
MeTadopbl. llpumepom ymaduHo#t Bu3yaabHOi MeTahopbl U MeTadOpbl B3aMMOICHCTBULI,
OTPasKaoIIeil JINIIb OJINH ACHeKT MCXOTHOIO0 MHOXKeCTBa, caykuT metadopa Norton Comman-
der’a, rame nepenoc daitmoB mocrpoeH Ha Mmetadope OYyXTaJgTepCKOil KHUTH C €€ TePEeHOCOM
COOTBETCTBYIONUX CyMM u3 rpadnol “meber” B rpady “kpeaur” m obpartno. Bce ocranbmbie
aCIeKThl OyXTraaTepcKoil KHUTH He BocTpeboBaHbl. OTMETHM, 4TO 3Ta MeTadopa HeJI0CTaTOIHO
OoTpazkaeT CTPYKTYpY daitmoBoit cucrtembr, a mpasmia paborsl ¢ Norton Commander’om
U €ro BU3yaJbHbIHI 00pa3 MHOTJA HOPOXKIAIN Y NOJIH30BATEICH-HOBUYKOB HEZKEJATEIbHDIE
npeJicTaBJeHus O JIOruke ero (QyHKIuoHupoBanus. Bmecre ¢ Tem, ycuex wmeragopbl B
JIAHHOM CJydae HeocmopuM. AHAJOTMYHO, B HambOJiee YCIEIIHOM IpHMepe IPUMEHEeHHS
MeTadopbl, MeTadope pabodero cToja, UCIOAb3YeTCsd MUHUMAJIBLHOE THCI0 ACIIEKTOB UCXOIHOTO
MHOKeCTBA.

[IpuMepoM [OUBITKU CO3JaHUA IOJHOU MeTaOpbl UBJISETCS CUCTEMa BU3YaJIU3AIUU
beHK]_[I/IOHI/IpOBaHI/IH mapaJjijieJIbHOI'O BbIYUC/IATEJIA Ha 6336 MeTaCbOpr T'OCTHHHUIDBI OIINMCaHHaA
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B [33],[34]. Oresp npecraBisier MyJIBTHIPOIECCOPHYIO crucTeMy reaukoM. Komuars! B orese
NPEJCTABIAIOT OTJeIbHBIE TPOTeccOPhl. CUBA3b MKy MPOIECCOPAMU MPEICTABISIETCS 38 CUeT
BHYTPUTOCTUHUYHOW TesiedoHHON ceTn. B KoMHATaX-TIporeccopax HAXOAATCHd YeMOJTAHYUKH,
HPEJICTABJISAIONIAE IPOIECCHI, KOTOPBIe pa3MeIleHbl Ha THX IPOIeccopax M KOTOPbIe MOXKHO
nepeMeraTh ¢ Hporeccopa Ha mporeccop. Ha mociaemnem ypoBHE HaAXOTUTCSA BHU3YaJbHOE
npejcTaBJIeHne I caMoif mporpammbl. [[s 3TOTO MCmoab3yoTcs (pparMeHThl KapTHHOK—
rOJIOBOJIOMOK, HaXOJIAIIHeCs B YeMOJaHINKaxX-TporeccaX. KapTUHKH COCTOAT W3 Pa3IHIHBIX
9JeMEeHTOB CTPYKTYPUPOBAHHOTO Habopa hopM, MPeJCTABISIONIAX PA3IUIHbIe MPOTPAMMHBIE
KOHCTPYKIIUU ¥ Pa3MeIaeMblX B OIIPEJIeJIEHHOM HOPSIJIKE.

Venosue  mosinoThl  MeTadOpPbl  BBIIOJHEHO — MOJHOCTLIO.  ABTOpPBI  OTMEYa/d, 4YTO
NepBOHAYAJIbHO XOTEIW MPEeJCTAaBUTh IPOIECChl KaK IpeaMeThl TOCTHHHYHON Mebenn,
OJTHAKO PEIIIN, YTO IepeHoc MKagoB U3 HOMepa B HOMeD He dBJigeTcs OObIJIeHHON oneparueit
B OTJINYHE OT MepeHOca YeMOJAHOB. DuIM y aBTOpPOB W TMPOOJIEMBI C TOUCKOM MeTOIUKHU
OpeJCTABICHUST TPOTPAMMHOIO KOJa, B CBI3W € MONBITKAMH HAUTW JJIsS 9TOTO HEUTO,
HpHUCyIee HOMePY TOCTHHHUIBI, B YaCTHOCTH, TeJeBU30p U 1np. Hamn Habiroienns moKa3bBalOT
COMHHTEJIBHOCTD TOTO, YTO TPOTPAMMHUCT, OTIAZKHBAIOINI TapaIe bHyI0 TPOrPaMMy, BCEPhe3
CMOZKeT WCIIOJIb30BATh 3TU TPOMO3/IKIEe COMNKEHNs, HeeCTeCTBeHHbIE JJIS ero 3a/a4u.

DTOT NMpUMep TOKA3bIBaeT HEMPUTOMHOCTh B cjydae MeTadopbl BHU3YAIU3AINU TOIXO/A,
peIoJIaraioNero 0TodpazkeHne 00JIacTH HCTOYHUKA Ha TeJeBOe MHOYKECTBO.

Buibop wmeracdopbl — 310 BbHIOOp 3HAKOBON CHCTEMbI, OINHUCAHUE CHCTEMbl 3HAKOB,
KOTOpasd OyjieT UCIoab30BaThCd Npu Bulyasiusaruu. /Ipyras dyuknus meradopbl COCTOUT B
3a/laHNe KOHTEKCTa, ITOMOTAIOIIero MPaBMJIbHON WHTEPHpETANH 3JeMEHTOB JAHHOTO S3BIKa
BU3yaJU3alllN, BBIIBJIECHUIO 3HAUYeHHs BU3yaJIbHOTO TekcTa. Takum obpasom, Meradopa
BU3yaJIU3AlAN 00eCledYnBaeT MOHUMAaHWe OTOOPayKaeMbIX CYIIHOCTeH MPUKJIAIHONW 00JIacTH, a
TaKyKe y4acTBYeT B CO3/IaHUM HOBBIX CYIIHOCTel Ha Oa3e BHyTpeHHel JIOruKu caMoit MeTadopbl

[46].

8 Iloaxoapt Kk (opmanu3anum 1OHATHA MeTadOopbI
BU3YaJIT3aIAN

OueBniHO, 1TO pobaemMa MeTadOpbl BU3YAJIU3AINH TPEOYEeT MOSBIEHNS KAKUX-JIH00 TTOIX0I0B
K ee dopmanuzamuun. B 90-x rogax Hamu OBLT IMpeJjIoKeH psi IOJAXOJ0B K CO3JTAHUIO
dbopmanbabIx Momesneit Metadopsr [47]-[49].

CocCTaBJgOIMMA  BU3YaJIbHOR MeTadOopbl ABJISIOTCS IMOPOXKIaeMasi €10 00pa3HOCTh |
OpeINChiBAEMble €10 JeHCTBUS, KAaK 1[I0 W3MEHEHUI0 BHU3yaJbHBIX 00Pa3oB, Tak W 110
MAHUIYJIAUAM T0b30BaTe el ¢ BuU3yaJbHbIMU OObekTamu. [Ipw 3TOM OCymIecTBIsIeTCS
HEIOJIHBIH [ePEHOC, TO €eCTh IEePEeHOC HEKOTOPBIX CYIIeCTBEHHBIX (B KAKOM-TO CMBIC/IE)
CBOMCTB UCXOAHOH 0bJiacTu, 0becIednBaioniuX HeoOX0IUMOe BO3/IefiCTBIe Ha MHTEePIpeTaTopa.
W, mampoTuB, MOJHBIH TepeHoc TpH MeTadope BU3YAIU3ANUUA IPUBOIUT K HMOPOKICHUIO
mertadopudecknx apredakrtoB. Heobxomumo coorsercrBue (nomobue) ypoBHeil abcTpakimu
Opu  MOJEIUPOBAHUM W Tpu Budyasumszaiuu. OOpa3HbIil psj, TOPOXKIEHHBIN MeTadOopoii,
obecreduBaeT CBS3b C OIBITOM HHTepIperaropa. Kak Mbl y2Ke oTMedannd, MeTadopsl
BU3YAJIH3AIMK IPUCYTCTBYIOT BCEI/a, OIHAKO YacTO He IIOJHBI, a orpaHudensl. llpu
HOCTPOEHUH Ha UX 0a3e BUIOB OTOOPaxKeHWs M COOTBETCTBYIOIMIMX SI3BIKOB “HTpaioT”’
TOJBKO KaKHe-TO AaCIeKThl, JIAI0IUe KadecTBO WHTepuperanuu. Busyanbnas ¢pasa B
SI3BIKE  BU3YAJIM3AIMUH  BCEX THUIIOB MPEJICTABIsIET COOOH HEKOTOPBIH KOMMYHUKATHBHBIN
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aKT, WHTEpIHpeTalnusd KOTOPOTo TpebyeT, KakK NpaBuWjo, Haanumda ‘(PHokyca’ MeTadophl,
o0ecIednuBaIoNIero OCHOBHOE BO3IeiicTBHIE Ha MoJb3oBaTe s d. noraa ¢gpokyc Mmetadopsl OCHOBAH
HA HECXOJCTBe MeTahOpUIECKHX M MOJIEJBHBIX CYIIHOCTeH, WIn »Ke Bo3JeicTBre MeTadopsl
HA [OJIHL30BATE/IsI ITPOUCXOAUT 3a CUET HOMemNeHusi 00bekTa MeTradOopbl B HOBBI JiJisi HETO
CMBICTOBOI psi. OTMeTHM BO3MOXKHOCTH OTCYTCTBHUSI (POKYCA B KOHKDPeTHON wmertadope,
a TakKyKe 3aBeJIOMYI0 CYOBLEeKTHBHOCTH BOCHPHUATHS (oKyca MeTadopbl H BO3MOKHOCTD
ero HeoOHapyKeHUs KOHKPETHBIM I0JIb30BaTe/JeM, 4TO MeIIaeT PACCMOTPEHHIO 3HAYUMbBIX
HPUMEPOB.

Taxum obpasom, memadopy 6uU3YaIU3GUUU MOXKHO OIUCATH KaK HAOOD, COCTOSIIUN 13:

- 0bpasHocmu MeMaPopoi;

- NPeONUCHIBAEMBLT MeMAPoPoll delicmeul No USMEHEHUN BUSYAALHLIL 00Pa3068 UAU MO
MAHUNYAAYUAM NOABI0BAMENET ¢ BUYAALHUMY 00sekmamt (B BBIPOKICHHOM CJIydae
9TH JIEUCTBUSI MOTYT CBOJIUTBCS K HAOJIIOIEHUIO);

- nabopa Yynodobaenull merHcody MOOEALHHMYU U MEMAPOPUHECKUMY CYUHOCTAMY U/ U
INEMEHTNAMU CMBICAOB020 HECOBNAOEHUS;

- doryca memadopol, 0becnenusaUE20 ee 0CHOBHOE B030eliCMEUE.

CymecTByeT eIe OJUH IOJXOJ K IOHHUMAHHIO CTPYKTYPBI MeTa(Ophl, IPeI0KEeHHBIH
HAMH I CJaydasd BH3YAJHU3AIUUd IITPOrPAMMHOr0O obecredeHdusi M OCOOEHHO BHU3YaJIbHBIX
SI3LIKOB IporpaMMupoBanus. Metadopa BH3yaIU3AIMH B 3TOM CIyUae SIBIAETCAd HCTOTHUKOM
rpaMMaTHKH, KOTOpasi B CBOIO O4YepEeb J0JKHA MOPOANTH S3BIK W CHCTEMY Ha ero Oase.
CrenoBaTebHO, B ONMHCAHAN MeTadOPbl TOJKHBI CONEPKATHCA sIApa CA0Baps, CHHTAKCHUCA,
CEMAHTHUKH U IIPArMaTHKH BU3YaJbHOI'O A3BIKA.

Pacemorpum  Mertadopy Kak HEKOTOPYHO AHAJOTHIO (MJIM CHCTEMY aHAJOIMiH) JTaHHOM
npeaMeTHOi obmacTu ¢ JApyroit o6JIaCThIO, UbM OCHOBHBIE CYIIHOCTH OOIIEU3BECTHHI U
HecyT OOIIeNpUHSITHIE CMBICJIbL. [IpuMennB ananoruio (ynogobsaeHue), Mbl cpady OLpPeessem
BO3MOYKHBIN BH3yaJbHBII CJI0BAPH, 3JAEMEHTHI KOTOPOTO WMEIOT OOIMIENPUHATHIA CMBICII.
Bocrpustne sjiemenToB m dpa3 Ha ITOM A3bIKe TaKyKe IMPeaonpeneaeHo CcOMKeHnIMI
ucnob3yemoit Metadopsl. To Ke camMoe MOXKHO CKa3aThb U O Pa3MEIIEHUH JIEeMEHTOB s3bIKa
U MeToJie 3aJaHud uX oTHommeHWi. OHM TakxKe B OCHOBHOM MpEIONPEIeTeHbl MPUBBLIYHBIM
pasmMerneHneM 00beKTOB IPeIMETHON 00JIaCcTH, HCIIOIb30BAHHON B KQ4eCTBE aHAJIOTHH.

B sroM mmaHe s3bIK BH3yAJH3aIMNd MOYKHO IIPEICTABHTH KaK Pe3yJIbTaT Pa3BUTHA SIIEP
CJI0BaPs, CHHTAKCHUCA, CEMAaHTHKH, W MPArMaTHKH, COAEPIKAIINXCS B OMHUCAHUA MeTadOPhI.

B kadecTBe 3JeMEHTApHOIO IpUMepa HCIOJL30BAHUS ONUCAHHOIO BBIIIE IIOJIXO0JIA
IpoaHaIU3UpyeM U3BeCTHYIO MeTadopy 610K—cxeMmbl, npuMenennyio /Ix. ¢pon HelimanoMm ere
HA 3ape KOMIIBIOTEPHON 3Pbl, 1 AKTHBHO UCIOJIb3YyEeMYIO U PH JOKYMEHTHPOBAHUE IIPOEKTOB,
BO MHOI'UX BH3YaJIbHBIX I3bIKAX IPOTPAMMHPOBAHUS B KQUECTBE METO/IA IPeACTaBIeHIS Ipada
MOTOKA, YIIPABIEHUsT TPOTPAMMBI.

Metacdopa O6JI0OK—CXeMbI JIOCTATOYHO KECTKO OIpejessdeT BCe BO3MOMXKHBIE —S3BIKH,
HocTpoeHHble Ha ee 06aze. OUYEBHIHO, YTO HNPOEKTHPYEMBIH Ha ee 0a3e BHU3YaJIbHBIH SI3BIK
JOJIZKeH OBITh JuarpaMMaTHYECKUM SI3BIKOM, OCHOBAHHBIM HA MOTOKe ymupapiaenus. Habop
00pa30B I MPEACTABICHHUS IIPOrPAMMHBIX KOHCTPYKIIHI JUKTYETCS, €CAN He CYIIeCTBY IOIUME
cTaHZapTaMu Ha OJIOK-CXEeMBI, pa3pabOTaHHBIMHU B PA3JIUYHBIX CTpaHaX, TO Tpaauiueil. MeTomas!
COEJIMHEHUS M pa3MeIeHus Ha SKpaHe TaKzKe YeTKO OIpe/Ie/IeHbl CAMUM HOHATHEM OJIOK—CXEMBI,
KakK rpada MmoTroka yupaBJIeHHs NPOrPAMMEI.

Bwmecte ¢ Tem, Gorateie MeTadopbl, 6a3UPYIOMIHECS HA CIOXKHBIX aHAJOTUIX, HE HACTOJIBKO
ZKEeCTKU U JAai0T OOJIBINYIO HEOIpeIe/IeHHOCTh 1 CBODO/IY BbiOOpa 1pu pa3paboTke BU3yaJIbHOT'O
s3biKa. [lonmbITKN mosiyauTh bopMaIn30BaHHOE onucanue Metadopbl, B KOTOPOe BKJIKOYAIOTCH
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W ONMHCAHWE COOTBETCTBYIOIINX siaep, He YBEHUYAINCHh yclexoM. Takyke He Jajia Cepbe3HOro
pe3yJbTaTa U IOMbITKA pa3pabOTKU Ha 9To# 6ase (hopMaJIH30BAHHBIX METOI0B OIIEHKU KauecTBa
MeTadop U Oa3UPYIOMMUXCS HA HHUX CHCTeM BH3yagm3anuu. OTHAKO ITOCTPOEHHE MEeTPUK
BU3YAJIM3ALIME OKA3AJ0Ch IMMOJE3HbIM, TaK KaK MPHBEJO HAC, C OJHON CTOPOHBI, K H3yYEHHIO
MOJIesIeil TOJIB30BaTe el 1 UX BOCHPUATHS BH3YAJIM3AINK, a ¢ APYroil, — K BBISICHEHHIO OoJjiee
YeTKOW KapTUHBI PEIaeMoii 1MoJib30BaTeIeM MPOOIeMbI.

[lepBasi npobyieMaTnKa OTpazkKaeTcsd B UCCACTOBAHUSX IO MOJCTUPOBAHUIO TOJIb30BaTE e
U IICHXOJOTHH BOCIPHUSATHSI BH3YAJH3AIMK. A BTOpas - B HCCICIOBAHUAX II0 MOIEJTHPOBAHUIO
HPUKJIA/HON 0bJiacTu U periaemMoil 3a/1a4u.

Baxknoit 3ajaueit wuccaenoBanumit B obsactu meradopbl  OBLIO  aBTOMATHYECKOE,
dopman3oBaHHOE TOPOXKIAeHTE MeTadOop BU3yaIU3anUU sl TTPOEKTUPOBAHUS “TIPABUIHLHBIX
“xopomx”’ S3bIKOB M BH3YAJU3AIMHU C 33JaHHBIMU HaIepEé | CBORCTBAMHU.

B »Toit cBa3u ObLIM HpEANPHHATHl IONBITKUA CO3JaHUS elle OJHON popMabHON Momean
MeTagOpbl BU3YAIU3AINU, BKIOUYAIONEHl B cebsd MOHSITHE MHUPA BH3YAJU3AINUH, B KOTOPOM
UMeT 00J1aCTh OBITOBaHHS OOBEKTHI, COCTABJIEHHBIE H3 3HAYAIIMX €IMHUI] TOTEHIIHAJIHHO
BO3MOKHBIX $I3bIKOB BH3yalu3anuu. Bbeibopka (BbiCeUeHHEe) W3 MHpPA BH3YAJH3AUH 110
OIpeJIeIEHHOMY MPABHJIY (HAIIPUMED, BBIOOD JIUIITh CTATUIHBIX,, [IOCKUX TIBETHBIX MTHKTOIPAMM-
MKOHOB JIJIsI CJIy9asl TPAJUIHOHHOIO MKOHUIECKOTO 3bIKA) JaeT HabOp JIeMEHTAPHBIX € THHHIL
(CJIOB) KOHKPETHOTO $I3bIKA, K KOTOPBIM TIPUMEHUMBI ITPABUIIA COCTABJIEHUS] TEKCTOB HA JAHHOM
sI3bIKE 34 CYeT OIMCAHHS BO3MOXKHBIX B3aHMOOTHOIIEHHI O0BEKTOB. Mup BH3yau3anuu
CIAYKUT OTParkKeHneM Habopa MOIEIbHBIX OOBEKTOB, COOTBETCTBYIONINX JaHHON IpeaIMeTHO
obJracT.

BsegeM MHOXKECTBO MOIEJIbHBIX 00BEeKTOB JIAHHON HpeaMmeTHo# obsacTu. OObEKTH HMEOT
HaOOpPBI CBOHCTB 1 001a1a10T ocoberHHOCTsIME. [Ipu 3TOM mMapaMeTphl cBOHCTB U ocobeHHOCTEMH
MOI'YT MEHSIThCS B T€YEHHE BPEMEHH B COOTBETCTBHUU C XOJOM BBIYHCJIEHHSI, YTO IIO3BOJISAET
TOBOPHTH O TIOBEeJAEHHH OOBEKTOB BBIUHCJIUTEIbHON Mozean. Mup BH3yaau3anum MOXKHO
CYNTaTh MHOTOMEDPHBIM MPOCTPAHCTBOM, B KOTOPOM B KA4YeCTBE OTIEIbHBIX HW3MEpPEHMi
pPacCMaTPUBAIOTCS (BMECTe ¢ TPAJIUIIMOHHBIME TPOCTPAHCTBEHHBIMI H3MEDEHUSMEI U BDEMEHEM )
U3MEHAIOIIHeCs: CBOMCTBA, Cy KaIllie CAMOCTOSITE/IbHBIMH 3HAYAIUMHE €IMHUIIAME BU3YaILHOIO
si3bIKa. [IpaBu/io BbICeYeHUsI, KOTOPOE OIUCHIBALT IOJAMHOKECTBO MUPA, COCTABJISIONIEE CJIOBAPD
KOHKPETHOI'O si3blKa BHU3yaaum3amuu. [Ipum 3TOM HpaBHIO OmpeaeasieT W TOT Habop CBOWCTB
BU3YAJIBHBIX OOBEKTOB, KOTODBIH HCIOJAB3YETCS s CO3MAHWS 3HAYAIINX €JTUHUIL S3BIKA.
Bsogurcsa Tak:ke HaOOp OTHOLIECHHI, ONpEIEJCHHBIX Ha 3aJaHHOM IOIMHOXKECTBE, U HabOP
HPaBUJI, ONPEJIE/SIONNH, KaKHe U3 OTHOIIEHUN JONYCTHMBI U UMEIOT CMBIC] B JAHHOM sI3bIKE
Bu3yaau3anuu. Habop oTHOIIEHUi M0KeH BKIIOYATL HE TOJBKO IPOCTHIE OTHOIIEHUS THIIA
“oirre”, “npasee’” un “coBuajiaer’, HO U 0oJiee CJOXKHbBIE TPOCTPAHCTBEHHBIE U TOIOJIOTTICCKUE
OTHOIIIEHWS, & TaKKe BPEMEHHbIE COOTHOIIEHUs THHa “panblie”’, “mo3xke”’, “0JHOBpPEMEHHO”,
HEOOXOIUMbIE, B YACTHOCTH, JIJIsd BU3YAJIU3AIMH [MapaJLIeIbHbIX BbIYUCICHUI.

Janueit moaxon K opMaJM3allud Ipernosaraj HCIOoIb30BaHue CeMAHTHKH ITOHUMAHUA
u TpeboBa aHAJIM3a WHTEPHPETAINA BU3YAJbHBIX COOOIIEHMWH cCHUCTeMBbl BH3yaau3anuu. [Ipu
5TOM B CBSI3U C HEOOXOJMMOCTBHIO OINEHHBATH CMBICJIBI COOOIIEHHT 1 “OJM30CTH  CMBICJIOB,
MOSIBIJIACH IIPOOJIEMa OMUCAHUS X METPUKH W TOMOJOTHH. BBLT MpeaaoyKeH OJUH U3 MOIX0I0B
K TAKOMY OIIMCAHHIO, YYUTBIBAIOIIMI, B YaCTHOCTH, CYObEKTUBHYIO CEMAHTUKY COOOIICHHIA.
Borin uccaenoBanbl Tak:Ke BO3MOXKHOCTH (DOPMAJIM30BAHHOIO MOJIX0/IA K IIPOIECCY T'eHepalnu
MeTadOop BU3YAJIU3ANNE U SI3bIKOB, IIOCTPOEHHBIX HA UX Oase.

Ha panHOM 3Tame uccaegoBaHUil MBI IEpPENLIM K IOUCKY 0ojee MM MeHee PeryJsipHBIX
METOJ0B KOHCTPYHpPOBaHHSA MeTadop Ha OCHOBE aHAJM3a COOTBETCTBYIOIIEH ITPUK./IAIHOM
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o0JlacTu, MOJeU TOoJb30BaTeseil Oyaylneil CUCTeMbl, a TaKKe ONbITa BHU3YyAJIU3AINH
CXOJIHBIX 00beKTOB. Ilpu paszpaboTke crenuaIu3uPOBAHHBIX CHCTEM BU3YAJIH3AIUN PA3JTHIHOIO
Ha3HAYEHUs JJIs ITPEeJICTaBICHAI TPUKIAIHBIX CYIIHOCTEH HaMU ObLI pa3paboTaH U YCIEITHO
HCIOJIB30BAJICA TeJblil psaj HOBbIX MeTadop. OTMeTnM, OJHAKO, YTO BCAKHIT pa3 meradopsl
BU3YaTH3AINH TTOSBJSIOTCS B PE3yIbTAaTe JIHTEIHHOrO TONCKa i “o3apenns” (insight), Ho He
B pe3yiabrare GopMaTbHOTO TTOPOKIECHN.

CyImecTBYIOT TaKzKe JPYTHe MOIX0/bl K (DOPpMATH3ANNKA HOHATHA MeTadOphl H ee OIeHKaM,
0 KOTOPBIX PACCKA3BIBACTCS B CJIEAYIONIEM pa3jielie.

9 CemuorumyueckKkue Mo/iejin KOMObIOTEPHOII BU3yaJan3aliuu

Bonpocam  wucrnonb3oBanud uiaeil  CEeMHOTHKH B KOMIIBIOTEPHBIX HayKaX, YeJOBEKO—
KOMIIbIOTepHOM HHTepdeiice U KOMIbIOTepHON TrpaduKe MTOCBSIIIEH IEAbIH pag TIYOOKHX
pabor. J/laxke B KpaTrkoMm 0030pe MOYKHO YBHJETH PA3BUTHE HJEH CEMHOTHYECKOIO AHAIU3A
BU3yaJin3alun OT ITOCTaHOBKHU HpO6JIeMbI A0 IIOABJICHHA MaTeMaTHYCCKHX IIOAXOA0B K
dopmanuzanum NoHATUS MeTadpOpPHI.

Yerkasd mocTaHOBKA KOTHHUTHUBHBIX IPOOJIEM BU3yau3aluu ObLia clejaHa, B 4aCTHOCTH,
B paborax [50], [5l], B KOTOPBIX TOJOKEHUS KJIACCHICCKONH CEMHOTHKH HCIIOIB3YIOTCS
JIIsL OIMCAHUST BU3YAJIHLHOTO 3HAKOBOIO IPOIECCA B CBs3UW € KOMIBIOTEPHON rpadukoil u
Bu3yasin3anueii. [lonnmanne 3HAKOBOH MPUPOIBI Y€/I0BEKO-KOMIILIOTEPHOTO B3aMMOJICHCTBUS,
OCO6€HHO IIpu UCIIOJB30BaHUN BU3YaJIbHBIX U UKOHUYECKHUX METOHL0B, IMMO3BOJIAET pa3pa60TaTb
OCHOBAHHbIE HA CEMHOTHKE METOJIbI IIPOeKTUpoBanus unTepdeiica [52], [53].

Caemytonuit 9ran uccaeI0BaHUi CBSI3aH ¢ MONBITKAMEA CEMHOTHYIECKOTO aHaIu3a MeTahopsl
unTepdeiica U CO3MAHUS e CeMUOTHIECKON MOJIEIN.

Tax, B pabore |54 meradopa pacemarpusaercss B casu ¢ tpuagoil Y. Iupca (oObekr,
3HaK, wHTeprnperant). [Ipm sTom, cama wmeradopa HOHHMAETCsl KaK 3HAK, BOBJIEKAOIIHl
B3aUMOJIeficTBe Iapbl 3HAKOB K3 HCXOJAHOH H IeseBoil obJracreit (MHO}KeCTB). Boubiioe
BHUMAaHHE yjessgeTcs IpodbgeMaM HHTepIpeTanun MeTadopbl, IpuIeM, KaK MPOeKTHPOBITUKOM
HHTEPAKTUBHOU CHCTEMBI, TAK U €€ MOJb30BaTeIeM.

B pabore [55] OGosblnoil mHTEpeC WHTEpPEC NPEACTABJASIOT ujaen 10 (hOpMaIU3aIui
Metadopbl. JlaHHBIN T0/1X0/] OCHOBaH HA KOHIENIUN CEMaHTUYEeCKOH BU3yaJn3allni, KOTOPas
olpejiesigdeTcsd KaK MeTO/l, YCTAaHABIUBAIONINA U COXPAHAIONUA CeMAHTHICCKYIO CBA3b MEXKLY
dopmoit 1 dbynknueit B KoHTeKcTe MeTadopbl BH3yaju3anuu. Bbuidop (opMbl, Kak—To
cBA3aHHOM ¢ dyHKIHUEH pa3pabaTbiBaeMoil CHCTEMBI, TpeOyeT TJIYOOKOTO CeMaHTHIECKOTrO
OIEPAIMOHHOIO AHAJIN3A COOTBETCTBYIONIEH NPUKJIATHON 00/1aCTH, BKJIIOYast CKPBIThIE (TOYHEee
HedBHbIE JIJId HOﬂb3OBaTeﬂeﬁ) onepanuu. OCHOBHOI 3aaadeil B 3TOM ILIaHe SABJISIETCS
MOWCK BUPTYAJHHOTO MHUPA, HA KOTOPBIH KaKMUM-TO 00pa3oM oToOparkaercs abCTpakTHOEe
CEMaHTHYECKOe IPOCTPAHCTBO MPHUKJIAIHON 3a/1a49d, TO €CTh IMOUCK MeTa(hOPhl BH3YAJTH3AIMH.
[Ipenmaraerca dpopMaabHBIA HOIXON K KOHCTPYHPOBAHUIO U omeHKH Meragop — “©OOPMA-
CEMAHTUKA-OVHKIIVA”, koropsiit nipe/mnoiaraeT jgeicTBrs, COCTOSIINE U3 TPEX IIAroB -
anain3 Metadopsl, popmatuszainio Metadopbl 1 OleHKy Meradopbl. BBoagarcs onpejeienns
BU3YyaJIbHON OPMBI 1 (DYHKIINN U YCTAHABJINBAETCS CEMAHTHIECKOE COOTBETCTBIE MEYKy HUMU
HOCPEJ/ICTBOM B3aUMOJICHCTBHSA MEXKIY IEeJeBbIM U MCXOJHBIM MHOYKECTBAMHU 33 CUET CMbBICJIOB
COOTBETCTBYIONINUX IOHATHH M3 9THX MHOXKeCTB. To ecTh ceMaHTHYeCKHil aHaaIn3 MeTadopsl
IPOXOANT 33 cUeT aHaau3a ee “makoddoBckoit” cTpykTypsl. Popmanuzamuun Metadopbl He
IpeyCMaTpuBaeT MCIOJb30BAHNST KaKUX—JIH00 GOPMYJI U /Ui yPaBHEHUI, a OIMMCHIBACT MIAIH
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0 MTPOEKTUPOBAHUIO MeTadopbl. [Ipn 3TOM yKa3bIBAIOTCS HMCXOIHOE W IIEJeBOE MHOYKECTBA
MeTahOPBl U TPOBOJUTCS UX KOHIENTYaTbHAS JeKOMIIO3HUIIASA JJIs TOTO, YTOOBI BBISBUTH HAOOPHI
HNOHATHI, ONUCHIBAIOIIHNX 00e dacTu MeTadopsl. [lamee onpenenserca Te u3MepeHuss MeTaOPHI,
B KOTOPbBIX OCYIIECTBJILETCH ee JefiCTBUEe U yCTAHABJIMBAIOTCH CEMAHTUYECKUE CBA3U, OTHOIIIEHUS
u rnpeodbpa3oBaHud MeZKIy HOHATUAMEH 000MX MHOzKeCTB MeTadopwi. [Ipesnaraerca meroauka
OIIEHKY KadyecTBa MeTadOphI.

Jng Hammx 3a/ad BaykKHA WJlesd B3aUMOJEHCTBHS HMCXOJHOTO H IEJIEeBOTO MHOYKECTB B
MeTtadope. BenmoManM, 9TO B KJIaccudeckoii Teopun MeTadOphl PACCMATPUBAIOTCS JBa MOIX0IA
K ee (pyHKIIMOHUPOBAHUIO — CPABHUTEIbHDBIN M [10/IX0/] B3aUMOICHCTBUS.

B pamMkax cpaBHUTEIBHOIO MOJX0JIa CYUTACTCH, YTO MeTa(hOopa dB/IAeTCd aKTOM CpPaBHEHUS
JIBYX O0BEKTOB, CJIYZKAIIETrO JJI TOTO, 9TOOBI BBISIBUTH U MOTYEPKHYTH MOA00UST MEYKIY HUMM.
Metadops! cyzKaT mpexkie BCEro CpeacTBOM 0TOOpa CBOMCTB B 0O0beKTax IeJieBoil 00J1acTH,
3HaYEHUs] KOTOPBIX CYIECTBEHHO HE3ABUCUMBI OT CDABHEHHS.

B pamkax moaxoma B3ammofeiicTBus MeTadopa pPACCMaTPUBAETCS KaK — CJIOXKHOE
B3auMO/IEICTBUE MEK/ly CUCTeMaMM OTHOIIEHUN B I€JIEeBOM M MCXOJIHOM MHOYKECTBaX, KOTOPOe
MOXKEeT BecTH K (DyHJAMEHTAJbHBIM W3MEHEHUsIM B HaIlleM MOHHMaHUuU 00emx o0aacTeil.
IIpu sToM 3HadeHnme MeTadOpPUUECKNX MOHATHUII He YCTAHOBJIEHO 3apaHee, HO ITOCTEIIEHHO
pa3BWBAETCd MOCPEICTBOM HX YVUYacTHs B TociefoBarenpHOCTH MeTadop. Metadopa moxker
dakTHUeckn 3acTaBUTH 3HAUEHHE METAMDOPUIECKOTO TOHATHS TePEMECTUTHCS ITYyTeM U3MeHeHU s
OKpy2Kaloleil ee cucrembl orHomienuii. Meradopa He TOJIBKO O0OHAPYKUBAET MOJA00Us, HO U
MOZKET TaKKe CO3JaBaTh MX MEXKJy OObeKTaMH, OBIBITUMH DaHee COBEPIIEHHO HECXOHLIMH.
[IpeycmarpuBaeTcs, 9To MeTadopa BOBJIEKAET MOJHBIE CUCTEMBI OTHOIIEHUH KaK B IEJIEBOM,
TaK W B UCXOJTHOM MHOXKecTBaX. CTPYKTypa OTHONIEHWI HCXOMHOTO MHOYKECTBA JTeHCTBYeT Kak
bunpTp, npeobpazyroniuii Hallle TOHUMAaHUe TeJIeBOro MHOXKecTBa. CUuTaeTes, 9TO CYIIECTBYeT
BJIMSTHUE U 1IE€PEX0/J] MH(pOPMAIUU He TOJBKO U3 1E/IEBOI0 MHOKECTBA Ha UCXO/IHOE MHOZKECTBO,
HO W 0OpaTHO W3 MCXOJHOIO MHOYKECTBa IejieBoe. [IpwyemM m3MeHeHUs MIPOUCXOAAT B 00enx
KoMIOHeHTax mMetadopsl [56].

Amnanu3 peaJibHBIX CHTYAIU# WUCIOJIB30BaHUA MeTahOpbl MNPUBOJUT K PACCMOTPEHHUIO
DoJIee CIOXKHBIX MOjiesiell, KOTOpble BKJIIOYAI0T KPOMe TPAJIUIMOHHBIX HUCXOJHOTO W IIEJeBOTO
MHOKeCTB  (IPOCTPAHCTB) emie JBa — UPOTOTHHHOE (generic), cojeprKaiiee CKeJeTHbIE
CTPYKTYPBI, IPUIOKUMbIE K 000UM (MCXOHOMY W 1IeJIeBOMY ) MHOXKecTBaM u cMernanHoe (blend-
ed), obbeauHsONEe CTPYKTYDPHl U3 3Tux MHOXKecTB [57|. Jlamnast pabGora mpejcraBigeTcs
BaYKHBIM 3TAllOM B COBpeMeHHOU Teopuum MeTadopsl. Ha Heil ocHOBbIBaeTcs HHTepeCHBIE
MONBITKA BBISIBJICHUST MaTeMaTHYeCKUX OCHOBaHWH cemuoruku. Ha caiite [58| mpusenen
crimcok pabot /[xk. ['orena, B KOTOPBIX pacCMOTPEHBI MPUHIMIBI aareOpandeckoit CeMUOTUKH,
paspabarTbiBaeMblXx Ha 0Oaze teopunm Kareropuil. (B memom psime pabor, Hampumep,
[53], 9T NpUHIMIBI TakyKe NPUMEHSIIOTCS K HPOEKTHPOBAHUIO UeJOBEKO—-KOMIBIOTEPHOIO
unrepdeiica.) C HaUX MO3WIHUI BayKHO TAaK:Ke TO, YTO B ITUX PabOTAX HMeEeT MeCTO
NOHWMAaHUe CHCTEMHOCTH BO3/IefiCTBUS 3HAKOB B CJIydae 4eJJOBEKO-KOMITBIOTEPHOTO HHTepdeiica.
OnuceiBaeTcs MOPMU3M MKy 3HAKOBBIMH CHUCTEMaMH, CBSI3aHHBIMA C MHOYKECTBAMH,
BO3HUKAIONIMMU B CBA3U ¢ pyHKInoHnposanueM meradopsl. [loguaepkuBaercsd cBa3b Metadopb
4eJI0BEKO-KOMIIBIOTEPHOT'O MHTEPdeiica ¢ JIPYyrUMHI TUITAME MeTadOpHI.

Hamu cobcTBennble, ONMUCAHHBIE B MNPEABIYIIAX pa3jeaxX, HCCJICJI0OBAHUA W aHaIu3
PE3YIBTATOB 3aPYOEKHBIX KOJIJIET MO3BOJSIOT BBIIEJUTD CAEMYIONINe MOTOKEeHHS:
- 3HAKOBad NPHUPOJIA YeJOBEKO-KOMIBIOTEDHOTO  B3aUMOJEHCTBUA W BU3yaJH3allUU
MO3BOJIIET HUCIOJb30BAaTh METOJbl CEMUOTHKHU VIS aHAJIN3a UX PA3JIUYHBIX ACHEKTOB,
BKJIIOYAs MOHATHE MeTaopbl;
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- MOTPeOHOCTH B KOHCTPYKTUBHONW CEMUOTUYECKONU MOJe/n MeTadophl, CIOCOOHON MOMOYb
B IIPOEKTHUPOBAHUYU CHCTEM BU3YAJIU3AIMH U YeJOBEKO-KOMIILIOTEPHOTO B3aUMOJICHCTBHS,
HPUBOJIUT K HEOOXOIUMOCTH paclIupeHus Kiaaccudeckoit momenn Jxk. Jlakodda;

- dopmasm3aius  nOHATUS  MeTadOpPhl  MOXKET BECTUCh KAaK €  HCIOJb30BAHAEM
Ka9YeCTBEHHOTO ONNCaHus (DYHKIUOHUPOBAHUST METAMOPBI, TAK W C HCIOJH30BAHHEM
MATEMATHIECKUX (POPMATHIMOB.

ITo ooty MmaTemMaTuyecKux (hopMaJM3MOB OTMETHM CJIeIyIOlIee.

Kpome moxxoqos anreGpandeckoil CeMHOTHKH [53] M paccMOTPEHHBIX B IPeIBIIYIIEM
pasjiesie HAIIKX I10/IX0/I0B K (DOpMaIU3ally MOHATHA MeTadOpbl BU3YaJIH3AIUN, B JJUTEPATYPE
MOXKHO HAMTH TaKxKe psdj Apyrux Oojiee miIm MeHee (OPMaJbHBIX IOAXOI0B K OIMCAHUIO
MeTagophl 1 ee Terepanuu. CyIecTBYIOT HPUMEPHI HCIIOAb30BAHNAS STUX METOJI0B 11 CO3IAHUS
cucreM uHQMOPMAIMOHHON BU3yaU3aIlUd U 9Y€/JT0BEKO-KOMIIBIOTEPHOro wuuTepdeiica ¢ Toit
U WHOW CTENMeHbI0 yAadHbiM BeIOOpoM Meradop. OHAKO yCIHexXw B ITUX CJAyIasxX HOCAT
YACTHBIN XapakTep ¥, 3a9aCTyi0, MOTYT OBITh MOJYYEHBI B pe3y/abTrare OOBIYHBIX MTPOIELYP
HpOEKTUpOBaHudA. B o0imeM ciiydae NMONBITKA TeHepaluu MeTadop U S3BIKOB € 3aIaHHBIMH
CBOMCTBAMHU He YBEHYAJIHCH yCIeXoM. TakzKke KaxKyTcsl HECKOJBKO MPEXKIEBPEMEHHBIMU OY€HD
MHTEPECHBIE TOMBITKH CTPOroi, HO (10 HalleMy MHEHHUIO) HEeKOHCTPYKTHBHOI dhopmasmsanuu
C WCIOJIb30BAHUEM TEODHH KaTeropuil Jyuisi onucaHus ajredpamdeckoii cemmornku B [53).
Ncnoib30Banublil MATEMATHYCCKHI annapaTt, XOTd U JIaeT BO3MOXKHOCTD “NMPAaBUJILHO” HA3BATDH
OCHOBHbBIE PAaCCMaTpPUBAEMble CYIIHOCTH, OJHAKO HE II03BOJIAET IIOCTPOUTDH IMO-HACTOSIIEMY
HOJIe3HbIe MEXaHH3Mbl TopoxKiaeHus Mertadop. llpemcrapiasgercs, 9To Ha JaHHOM 3Talle
HCCIeZIOBaHM Goslee TOJe3€H KadeCTBEHHBIH aHasm3 Meradopsl (B YacTHOCTH, MeTadOpbl
BU3yaM3alu) U ee JeAcTBUil 10 0TOOparKeHn0 00BEKTOB COOTBETCTBYOIIUX MPOCTPAHCTB.

Kpome Toro, mpuwymHa Heygad, O HAIIEeMy MHEHWI0, COCTOAT B TOM, dYTO B
OCHOBE PACCMOTPEHHBIX IIONBITOK JiexKaja wujaed (popMaaIn30BAHHOIO ONHCAHUA MeTadopsbl
BU3YAJIH3AIHMK KaK OTOOPaxKeHWsd MCXOJHOIO MHOXKECTBA OOBEKTOB MOJEIN ITPUKJIAIHOMN
00J1aCTH Ha IeJeBOoe MHOXKECTBO BHU3YaJIbHBIX 00BEKTOB. PaccMoTpeHHBIE B 3TOM pasiene
Mojudukanuun 0a30BOi MoOJeJiM TakxKe He pemaior mnpobsembl. B pazuesne “Meradopa
BU3yan3anuu’ MBI OUHUCAIN OO0jiee CJIOXKHBI MEXaHW3M, KOTOPBIH JIEJKUT B OCHOBE
dyukimmonupopanusg Metadopbl. OT APYrux HaIl MOJXO0J OTJIUYAETCS T€M, YTO B €ro paMKax
MeTadopa MOPoZK,IaeT HEKOTOPOe CAMOCTOSTE/IbHOE MeTadhopuiecKoe pocTpancTio. [lopropum
HAIIM PACCYKIEHHUsI 0 JAHHOMY IOBOJLY.

Kak u B TpasumnOHHBIX MOAX0AX, Mbl HCXOIUM U3 CYIIECTBOBAHUS UCXOIHOTO W IIEJIEBOTO
MHOXKecTB. JleficrBue meradopbl COCTOUT W3 BBIOOPKH HEKOTOPHIX CTPYKTYP U3 I€JEeBOTO
MHOYKECTBA Ha OCHOBE OIPEIEIEHHBIX CTPYKTYP HCXOJHOTO MHOXKECTBA W TIOMEIeHWe WX
B MeTadgopudeckoe MpocTpaHcTBO. OOBEKT IeJIeBOr0 MHOMXKECTBA BMeCTe € OOBLEKTOM W3
HCXOJHOIO MHOYKECTBa IIOMEIAeTCd B HOBOE, TeM CaMBIM IOpOxKIaemMoe, MeTadOopuIecKoe
npocTpaHcTBo. Temepb 310 HOBble OObBEKTHI HOBOI'O IHPOCTPAHCTBA, KOTOpOE HIpuobperaer
ABTOHOMHOCTBH OT TOPOUBINUX €ro MHOKecTB. CBOHCTBA €ro 00bEeKTOB JINIIb OMOCPETIOBAHHO
CBSI3aHBI CO CBONCTBAMU OOBEKTOB HMCXOJHOTO MHOYKECTBA. 3a CUYET TPOEKINH HEKOTOPHIX
XapaKTePUCTUK IE€JE€BOI0 MHOYKECTBA HA HCXOJHOE MHOYKECTBO IIOSBJISETCS CBOS JIOTHKA
pPasBUTHS MeTa(DOPUIECKOrO IPOCTPAHCTBA.

Bosnukaior BOIPOChl — KaKOBa 2Ke HPUPOJIa U CTPYKTYPa MeTaOPUIECKOI0 IIPOCTPAHCTBA;
KaK WJAET ero mopoxkjaeHue?! KcrecTBeHHBIN OTBET HA HUX CBSA3aH C MOHMMAHHUEM TOTO, YTO
paccmoTperne MetapOpbl KaK 3HAKA WM KAK Tapbl 3HAKOB HE SIBJISETCS ILI0IOTBOPHBIM.
[Ipexkae Bcero meradopa TreHepUpyeT HEKOTOPYIO 3HAKOBYIO CHCTEMY, TO €CTb IeJbHBIH
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HAOOpP 3HAKOB, B KOTOPOM CYIIECTBYIONIHE BHYTPEHHUE OTHONICHUS MEKJy 3HAKAMU KaKHM—
TO 00pa3oM OTOOpaXKaioT OTHOIIEHUus MexKay obo3nHadaembiMu. Hame Metadopudeckoe
HPOCTPAHCTBO IO CYTH M €CTh 3HAKOBasg cHucTeMa. Takoil IMOAX0[, KCTaTH, NMPUMEHHM KO
BCEM PACCMOTPEHHBIM paHee NMOHUMaHUAM MeTadopbl — U K apUCTOTEJIEBCKOMY YKPAIIEHUIO
peun, U K Hay4yHO#l Meradope, u K Meradope Bu3yasuzanuu. B mnepBoMm ciydae Ha 6asze
HOBOIl 3HAKOBO! CHUCTEMBbI I'€HEPUPYETCA HEKOTOPBII BCIIOMOTATE/IbHBIN A3bIK, HANPAMED, A3BIK
[O3UH, BO BTOPOM — OCHOBHOMU sI3bIK HOBOHM JIUCHHUILTHHBI, B TPETHEM — S3bIK BH3YAJTH3AIHH.
[Tonumanue MeTadopbl KaK 3HAKOBON CHCTEMBI TAET U OCHOBY I OIEHKHU IpejiaraeMoil Jiis
KOHKpeTHOro ciaydas meradgopsl. Ecim ucnosnbsosannoe cpasuenne (uam HabOp cpaBHEHUil)
oTBeYaeT TpPeDOBAHUAM CHCTEMHOCTH, TO TOIJA MOXKHO T'OBOPUTDL O CYIIECTBOBAHHUU IOJIE3HOM
Metadopbl. Ecian Her, ecim W3MEHEHUS COCTOSHUS OOBEKTOB HCXOJHOTO MHOYKECTBA CJ1a00
CBA3aHO € H3MEHEHHSMHU IIeJeBOI0, TO HCIOJb30BaHUE TAaKHX CPaBHEHUH He ITOMOXKET B
MOHUMAHUK H3ydaeMoii curyanun (WId He JACT HUYErO HOBOTO B ILJIAHE BBIPA3UTEIBHOCTH
JUTEPATYPHOTO TEKCTA).

[Topozxienne oCHOBBI 3HAKOBO CHCTEMBI B Ciydae MeTahopbl MOXKHO IIPEJICTABUTHL cebe 3a
CUeT MPUMEHEHHS JBYX OMePaTOPOB MeTa(hOpHI,

OCHOBHOT'0:

“mycth A momob6uo B”’

U olepaTopa:

“caemyroinue aTpubyThI/31€MeHThI/CcBOMicTBA A BBIOMpaOTCa g yIoq00IeHnsT
ciaenyoomuM arpubyraMm/smemenraMm/cBoiicteam B”,

raie A — ucxoaHoe, a B — 1esieBoe MHOYKECTBA.

10 Amnajgmu3 yaad m Heydad BU3yaJm3aliin

Teneps craemaem TpeaNnONoKEeHNE O 3HAKOBOW MHPUPOJE KOMIBIOTEPHOTO MOJIEJIMPOBAHMS.
MoKHO yTBepXKaaTh, UTO MPOIECC KOMIOBIOTEPHOTO MOJEINPOBAHUS €CTh IIPOIECC CO3TaHUsd
3HAKOBBIX cucTeM. [leficTBUTESIbHO, B TOW WJIM WHOW MOJETN MOYKHO JIETKO BBIUJIEHUTH B
KadecTBe HAOOPA O3HAYAEMBIX OOBEKTHI MOJEJTUPYEMOrO sIBICHHS WU MPOIECCa, a B KadecTBe
3HAKOB paccMaTpuBaTh 00beKTHl Mojenu. [IpaBia, jjid 1eseil caMoro MoAEIUpPOBAHUSA ITO
paccMOTpeHune He HyKHO, OJHAKO HaM OHO ITO3BOJIET Je1aTh JlajabHeiine nocrpoenus. lamee
MOZKHO TOBOPUTH 00 MEPApPXUU MOJeNeil, UCI0JIb3Ys ITO MOHITHE HECKOJIBKO He B TOM CMBICJIE,
Kak ObLIO BBeJIEHO B [59], a ckopee B CMBIC/Ie HepAPXUH MO YPOBHSIM MOJIEJUPOBAHUS, TO €CTh
busmuecKoMy, MaTeMATHYECKOMY, aJITOPUTMIYECKOMY, TIPOrPAMMHOMY ypoBHsM [60)].

Ha kaxkJioM ypoBHE Mepapxuu eCTeCTBEHHbIM 00pPa30M MOBBIIIAETCS YPOBEHL abCTPAKIIUU
MOJICTUPOBAHMS.

Beirre MbI Takke orMedasnn, 9ro Meradopy (v, B "acTHOCTH, MeTadOopy BHU3yaIH3aINy)
MOXKHO pacCMaTpUBaTh KaK HAyIHYIO Mojedb. DBusyammsamus 0pu  MOJeTMPOBAHUU
obecrievynBaeT WHTEPHPETAWIO W AHAJIWN3 MOJYYEHHBIX JTaHHBIX, a TaKxKe TOIepKKY
paboTbl Ha BCEX ITalax IUKJIa KOMIBIOTEPHOro Mojejauposanusd. [Ipu 3tom, meradopa
BU3yA/IM3alllK, & TOYHEe MOPOXK/IeHHAasd el BU3ya/u3alusd, sBIdeTcd MocjeHell B mepapxuu
MoJesieit 3HakoBoit cuctemoii. [locse 1esnoft cepun abcTpakiuii, KOTOpPbIe MPUCYIIN MPOIECCY
MOJIEJIUPOBAHUS, HEOOXOMMUMO O00eCIednTh KOHKPETHKY, MPHUCYILYI BU3YAJbHBIM (TO €CTb
peabHO BOCHPHHUMAEMBIM [PU TMOMOIIN 3peHusi) obpasam. B obmieM ciaydae BU3yaTu3anus
JIOJKHA YMEHBINATh, & He YBEJUYUBATH OOMIUil YPOBEHb abOCTPAKTHOCTH BCeil uepapxXuu
MOJIEJEn.
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HawbGosiee yaadubiii W BceM W3BECTHBIH TpuMep (JOKOMIBIOTEDHO!) yHUBEPCATbHO
METOJUMKHA BH3YVaJIU3allMM — PHCOBAHHE JIBYMEPHOIO TIpadpuka (PYHKIUH B JIEKAPTOBBIX
KoopauHaTax. Ecin pazodbparbest, TO B OCHOBE CaMOI'0 MOHSATUs (DYHKIME OJTHOIO IIePEMEHHOTO
JIEXKHT 1eJiast Cepusi O4eHb abCTPAKTHBIX HAeil, KOTOpbie MOIYT OBITh ONHCAHbI Kak
nepapxusi HU3MIECKUX M MaTemMarndeckux wmojeseii. Fime Oosiee abCTpaKTHBIMU SABJIAIOTCS
HIen JeKapTOBOH IIJIOCKOCTH W TPEJCTaBJEHUs] Ha Heil 3HadeHHit aprymMeHTa W (DYHKINH,
O CYTH SBJISIONUMUACI METOJAMH TIeOMETPHYECKOr0 MOJeTUpOoBaHus dBjaeHuit. OmgHaKo
pucoBanue rpaduka (PYHKIUU, TO3BOJSIONIETO SCHO MOKA3aTh BCE ee O0CODEHHOCTH, JIejIaeT
pesyabrupyionee (BU3yaabHOE) MOJACJIUPOBAHUE HAMHOIO 00Jiee KOHKPETHBIM M JIOCTYIHbBIM
Juist 0oJiee 9eTKON WHTEPNPEeTAINN Pe3yJIbTATOB BCell cepuu MomeupoBanusa. OTMeTHM, YTO
B OCHOBE 3TOT'0 PUCOBAHUS JIEIKAT MOJTHOIEHHAS, XOTS M IMOYTH He3aMETHAs JIJIsI IPUBBIKIINAX K
Heil ¢ jieTcTBa Jio/iel, MeTadopa BU3yATU3AIUH.

Nmeer Mmecto wuies “pasabempazuposarus” TOCPEICTBOM BHU3yaau3amuu. B TepMmHax
CEMHUOTUKH MOYKHO TOBOPHTb O “pa303HAYUBAHUHM’, TO €CTh O CHSITHU IPH BHU3YAJTH3AINH
HECKOJIbKUX YPOBHEl O3HAUYMBaHUs, IOJYYEHHBIX 3a CYeT CEePUU 3HAKOBBIX CHCTEM,
npucymeil maHHoi mepapxueit mozesneir. OcoOeHHO YeTKO BHJIHO 3TO “pa3o3HadnBaHme’ TpPU
HEIIOCPEICTBEeHHON BU3yaIU3AIUU HCXOTHOTO 00'beKTa MojeTupoBanus. Busyanuszamus 10/ 2KHa
HOJIJICPZKUBATDL HEMOCPEJACTBEHHYIO CBS3b MEXKJYy KapTHHKON, KOTOpas B JAHHOM CcJydae
SIBJISIETCSl HKOHWYIeCKHM 3HAKOM (B cMbicae . Tlupca), m obosnagaembiMu obbekTamu. 1lesb
BU3YaJIM3alMi B CHITHH XOTs Obl OJHOrO CJI0si abcTpakium Jyisi Hy:Kiu Jydiieir (6osee
aJIeKBATHON ) HHTEPIIPETAINN Pe3YJIbTATOB MOIEJINPOBAHNIS, & HE B MOSIBJICHUH TOMOTHUTEIbHBIX
coeB. CyIecTBYIOT TaKKe yAadHbie TPUMEPHI UCTOIH30BAHUS BU3YAJIU3AIMMH JJIsI TTO/IEPIKKI
CaMoro Ipolecca MOJEIUPOBaHUs 0e3 yBeJIMYeHUs WM YMEHbIICHHS IPH ITOM YPOBHS
abCTPaKTHOCTH.

Moxkuo BBecTu oOreHKY KadecTBa MeTadOpbl CHCTEMbl BH3YAJIU3ANUA 33 CUYET yUera
YPOBHS aDCTPAKTHOCTH, 3a/JaBaeMyl0 10 YHCJIY CJI0eB (yPOBHEH HepapXum), OTAeJISIONHX
paccMaTpuBaeMyio MOJIEIb OT TePBOil MoaenpyeMoit cymuaocTu. Torga /st OIEHKN KAavecTBa
MeTadOopbl BH3YAJH3AIUA HYKHO OINEHUTH Ha CKOJBKO CJIOEB BHU3YyaJIU3allds I[MOHU3MUJIH
abcrpakTHOCTH Mojieu. (Ormerum, 9To rpaduk BbYHKIMI TOHUKAET YPOBEHb abCTPAKTHOCTH
cpasy Ha HECKOJIbKO cJioeB.) Takum 06paszoM, MOXKHO IIOJYYHTH OIEHKY KadecTBa MeTadopbl
4epe3 ee BO3MOXKHOCTh HOHWZKATH YPOBEeHb abcTpakTHOCTH Mojean. OIHAKO, TAK MOXKHO
OIIEHWBATH TOJIBKO JIUIIL MeTadOphl, & HE CAMH CHCTEMbI BU3YaIN3AINH, TAK KAK B KOHKPETHBIX
CHCTEMaX eCTh MHOI'O MPUBXOJMAIIUX JeTajell, CBI3aHHBIX ¢ pean3alueil.

Viiauu U HeYJAdd CUCTEM BU3YAJIH3AIUUA MOTYT OBITH O0bSCHEHBI ¢ MOMOIIBIO UMEHHO ITHX
OIIEHOK.

Tax, BCIOMHHM B 9TOM CBSI3H HCTOPHIO PA3BUTHUs BU3YAJbHBIX SI3BIKOB IIPOTPAMMHUPOBAHUSI,
KoTopass Hadadach ¢ KoHma 70-x — madana 80-x romoB. OcHoBHOI wmieeii Torma OBLIO,
4TO “BH3yaJIbHBIl 43bIK HPOI'PAMMHUPOBAHUA - S3BIK, KOTOPBLI HCIOJIb3YeT HEKOTOPLIE
BU3yaJbHble TpejacTaBieHus (B Jgo0aBieHWe WM BMECTO CJIOB W UHCEN) s obecredeHus
TOrO, 4TO B TPOTUBHOM CJIydae ObLIO Obl BBIpaxKeHO B TpaaunuoHHoit dopme” [61]. Bouru
HPEANPHHSITH MOIBITKA CO3aTh MAaKCAMAJIbHO IOAPOOHBIE BU3YaJbHBIE HOTAIWH, OIHCHIBAS
BCE TPOTPAMMHBIE KOHCTPYKIIMH, THIBI AaHHBIX W 1p. OIHAKO HU OIUH BH3YAJbHBII S3BIK
HPOIPAMMUPOBAHUS YHUBEPCAJIBHOIO HA3HAYEHUA HE IOy CEPbE3HOIO PACIPOCTPAHEHHS.
OrnpeieIeHHBIM YCHEXOM II0JIB3YIOTCA TOJIBKO CIICIIHAJU3UPOBAHHBIC S3BIKH, OIMUCHIBAIOIIHE
Opd TOMOIIM MHUKTOTPAMM M JUArpaMM JOCTaTOYHO KOHKPETHBbIe OOBEKTHI, HAIpUMep,
CXeMBbI M3MEPUTETHLHOTO KOMILJIEKCA WJIM CTPYKTYPbl OPraHU3aIMK MPOIECCa BU3YAJIU3AIUN B
COOTBETCTBYIOIINX MAaKeTaX.
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B Toxke Bpemsi B yueOHMKAX, CIPABOYHUKAX U  CJOBAPAX MO  BH3YAJIHLHOMY
HPOrPAMMHUPOBAHHUIO PE3KO MOTYEPKUBACTCA, YTO OUeHDb MOMYJIApHbIe cucTeMbl Tuna Visual C,
Visual BASIC u Delphi, KoTopble 0CyIIecTBISIOT BU3YAJBHYIO ITOIIEPKKY IPOIECCa 00bEKTHO—
OPUEHTUPOBAHHOT'O ITPOEKTUPOBAHNA U IPOrPAMMHUPOBaHNd, He MOTYT IIPETEHA0BATH HA 3BAHHUE
KJIACCUYIECKHUX CHCTEM BU3YaJIbHOI'O IIPDOIPaAaMMUPOBAHNA, HECMOTPA Ha PAaCIIPOCTPaHeHUE TaKOI'O
HaMEHOBaHUAA.

Ucnonb3oBanne  abCcTpakKTHBIX — HOTANUH  JIJId  ONMUCAHHSA  abCTPAKTHBIX  OOBEKTOB
HpPOrPAMMUPOBAHUs HE CHHUKAET, a YBEJIUUUBACT OOIIMI YpOBEHb AOCTPAKIHUH IPOIECCa
CO3/IaHUs [POrpaMM. I3bIKM BHU3YaJIbHOI'O I[POIPAMMHMPOBAHUS YJIAYHbl TOJBKO TOLJA,
KOrJJa ClieuaJJin3alud II03BOJIAeT IIPAMO PHCOBATb KOHKPETHLIC O6'b€KTbI n TeM CaMbIM
HEIOCPEJICTBEHHO MPOrPAMMHUPOBATEH IPOIECCHI, HAIIPUMED, COOPKY 3JIEKTPHUECKHX CXEM.
B cinydyae yHuBepcaJIbHBIX CHCTEM IOIPOCTY BBOJUTC eIlle OJHa HOTAIUs /I aOCTpaKIIHii
nporpammupoBanus. [lupokoe pacnpocTpaHeHne BU3YaJIbHBIX Cpel, KPOME BCEIrO IMPOYero,
CBA3aHO € TeM, 4YTO B HHUX HMeeT MeCTO VCIeITHas IOIepKKa Iporecca pa3paboTKH
IIporpaMMHOI'O O6eCHequI/IH (XOTH OHH U HE ABJIAIOTCA IMOJTHONEHHBIMUA CCTEMaMi BU3YaJIbHOT'O
IPOrPAMMEDOBAHHNS ).

OrMeTuM TaKzKe HaJMYHe XOpOIIO Pa3BUTOi (hpopMabHON TEOpHU BU3YAJbHBIX S3BIKOB,
UX CHHTAKCHCA ¥ CEMAHTUKH. ODTOH TEOPHUH IIOCBsdIeHA ODIMHUpHAasd JHUTeparypa, B
YACTHOCTH WHTepecHble paboTsl M. Dpsura, nHanpumep, [62]. Oquako onbitel dbopmainsanuu
BU3YyaJIbHBIX 43bIKOB BU3YyaJU3alU ITOKAa3bIBAlOT OTCYTCTBHEC 3HAYUMbBIX DE3YyJILTATOB IJId
peaJIbHBIX IIPOEKTOB. HaM BuauTCA, YTO B JdaHHOM CJy4dae IIpHYHHaA 3aKJII04YaeTCd B
yBJIedeHUN (HOPMATLHBIMU MPOOJIEeMaMi CHHTAKCHCA U CEMAHTUKH 110 00pa3ILy TPaUIMUOHHBIX
AJITOPUTMUYECKHX SA3BIKOB U S3BIKOB IpOrpaMMupoBanus. leficTBUTEIbHO, ¢ TO3UIMI JTOTUKH
uHTepec B OoJbINeil Mepe BBI3BIBAET UHCTBIA CHHTAKCHC, TaK OH JaeT BO3MOXKHOCTD
paspabarbiBaTh HpaBujia OObEJMHEHHS 3HAKOB B HPEIJIOKEHUS HApPs/y C IIPaBUIaMU JIJis
JAJIbHEHINX JeyKiuii. Ynucrasg ceMaHTHKa — TaKyKe IMOJHOCTHIO aHAJUTHYecKash HayKa, He
CBdA3aHHadA C JIUMYHBIM OHNBITOM M peaJIbHBIMHA CbaKTaMI/I. MO}KHO CKa3aTh, YTO CE€MaHTHKa B
CMBIC/I€ 3HAKOB M UX OTHOIICHUH K COJAEPKAHUIO, OYIydn aOCTPArdupoOBAHHON OT IIPArMaTHKU H
OITOMY OT JICHCTBUTEILHBIX KOMMYHHUKAIUH, HMeeT OTAaJIeHHOE OTHOIICHHE K CBSI3H MEXKIY
moabmu [63].

B A3bIKaX BU3YyaJIu3allliil OCHOBHBIM HOTpe6I/ITeﬂeM BU3YaJIbHBIX TEKCTOB ABJIAE€TCA Y€JIOBEK,
a He KOMITBIOTED, HBﬂHIO]l[HfICH JINIIb MMOCPEAHUKOM B CJy4Ya€ BU3YaJIbHBIX KOMMyHI/IKa]_[I/IIU/I n
HPOU3BOJIUTE/IEM BU3YAIU3AIUI B IPYTUX CAydadX. B BU3yaJIbHBIX A3bIKaX MPOrPAMMHUPOBAHUS
BH3YaJIbHbIE€ TEKCTHI TAK2Ke MPeIHAZHAYCHBI IIPEZK e BCEr0 YeI0BEKY, HX aBTOPY HJIH YUTATEIIO.
[TosToMy OCHOBHOE BHUMAHHUE CJAeAyeT VAEASIThH IPodIeMaM ITParMaTHKA SI3bIKOB BU3YATH3AIIHH.

BOHpOCbI InparMaTuKmM HeEJIb34d O6cy}I(ZLaTb Ha 4d3bIK€ CHHTAKTHUKU WJIN CEMAHTUKHU.
[IparmaTudeckne CBOMCTBA JTI0OOT0 COODIEHN S 3aBUCAT OT TPOIILIOr0 ONBITA W JHIHBIX KAYECTB
OTIHpAaBUTE/ W HOJIydaTessd, OT KOHTEKCTa KOMMYHHKaruu u 1np. Ha sTom yposme ciemyer
paccMaTpUBATh BCe IICHXOJOTMYECKHE acleKThl IIPOIecca KOMMYHUKAIMH, TAKHe KaK IPo0IeMbl
BOCIPHUATHUS W HHTEPIPETANH COOOIIEHUH, H3ydeHHe BepOAIbHOW W 3PUTEJTbHON TaMSTH,
BO3JIEHCTBUsT OKPY2KAIOeil Cpeabl Ha BOCIPUHUMAIONIErO COOOINEHNsT W BCe Te 0COOEHHOCTH,
OJstarojlapss KOTOPbIM OJHO COOBITHE KOMMYHUKAIIMU OTJIUYAETCA OT JAPYTOro IIPU OJHOM U TOM
JKe KJacce CUMBOJIOB [63]. B 9T0M, KCTaTH, 3aKII09a€TCs elle OJ[HA MPUIMHA HAIErO BHUMAHUS
K IpobjieMaM BOCHPUATUS U MHTEPIPETAINH BU3YAIU3AINHA T0JIH30BATEIEM.

B mnane cemaHTHKE HEOOXOAUM KAUYeCTBEHHBIM ONMEpPANMOHHBIN aHAIM3 TOW HPUK/IAIHON
00J1aCTH, I KOTOPOH CO34aeTCd CHCTeMa BU3yaau3aluu. B ciaydae HAydHON BH3yaU3alliu
HEOOXO/IMMO BBISB/ICHAE CEMAHTUKH BU3YAJU3UPYEMOro $BJIEHUsS WJAN Tporecca. B io0bix

23



UHTEPAKTUBHBIX BU3YaJbHBIX CHCTEMaX HY?KHO OINHUCATH CEMaAaHTUKY Onepauﬂﬁ ITOJIB30BaATEIIA
(MaTeMaTHKa, MPOEKTUPOBIIMKA TPOTPAMMHOTO 0OeCIeYeH s, MeJIUKA | T.I1.), KOTOPast TOJKHA
HPOACHUTD CEMAHTHKY MeTadOopbl BU3YATU3AIIH.

Ha xaxkjioMm mrare 9Toro onepamumoHHOTO aHAIN3a HYKHO OTBETUTH Ha BOMPOCHL:

9T0O OJOJIZKHBI BBIIIOJITHUTD Cy6”beKTbI HpOHeCC&?

9TO MPOUCXOIUT ¢ OOBEKTAME MPOIECCA MO ero X0y’

YTO HOJIYIAeTCd B pe3y/ibTare JaHHOIO Irara’

Wcnonb3oBanuble JI0 HAC HOAXOIbI Ipe/JIarajd CeMaHTUYEeCKHNR aHa 3 MeTadOophl,
TOrJIA KaK HEOOXOJMM TIIATEJIbHBIH CeMAaHTHYECKHH aHAMM3 UPUKJIAIHOR 00sacTu u/uiiu
JIeSITeIBHOCTH TOJIb30BATE IS TPOEKTHPYEMOIi CUCTEeMBI /10 dTara co3ganns Meragopsr. ViMenno
9TOT aHAIN3 JOJKEH TOMOYb B MOWCKe MeTadopbl. A OBITH MOXKET, B MPOIECCe aHAIN3A U
3aKjo4aeTcsd ee moucK. To/IbKO 3aTeM MOXKHO BEPHYThCA K aHAIU3y camoil Mmetadopsl. OgHaKOo
KpPOMe CeMaHTHYeCKOTO aHaan3a “1akoddoBckux” CTPYKTYD, KAk mpejiaraercs B [55], Hyxken
aHAJIN3 pe3yIbTaTa MeTahOpU3any, I 9ero MOXKeT TOHAI0OUThCsS BBEICHHOE BBIIITE MTOHITHE
“pabora MeTadopb’.

B cayuae mayuHOil BH3yajam3anuu HAKOIJIEH 3HAYUTEJbHBIN ONBIT mouncka Mertadop u
COOTBETCTBYIONIHUX MM BHJOB OTOOPArKEHHS JJIs CHEIUATU3UPOBAHHBIX CUCTEM BH3YAJH3AIIHH.
[IpakTuka NTPOEKTUPOBAHUS YETKO IIPOSIBHIA POJb MeTadOpbl IIPH CO3JAHUH CUCTEMBbI.
B cBoo odepennb, npu co3manum MeTadOpbl pe3yJbTaT IMOJYYAETCsS IOCTae TIHATEILHOTO
aHaJIM3a BbIYUCJIUTEJIbHOMI MOIECJIH. HpOGKTI/IpOBaHI/Ie CHUCTEMbI BUJI0B OTO6pa)KeHI/IH BKJIIOY9a€T
B cebd IpeaBapuTe/IbHbIA aHATIN3 MATEMATHYECKON CTPYKTYpbl OTOOpParKaeMbIX OOBEKTOB H
U3ydeHrne MpeJCTaBIeHni Moab30BaTeneil 00 3TuX 00beKTaX, 9TO W MO3BOJSIET OCYIECTBUTH
noucK obpasnoctu. [Ipum 3TOM, HEOOXOJIUMO IMOJYUUTH HE HPOCTO IepBoe OoJjiee MM MeHee
yIadHOe, & IKCIEePUMEHTAJIBHO IpoBepeHHoe perieHne. O4ueHb 3HAYUTEIbHA POJIb IOJb30BATE s,
ABJIAIOIIECrocd B JaHHOM CJly4dae U paSpa6OTLH/IKOM BbIYUMCJAUTEIbHOMI MOAEJIN (BHﬂOTb 0
caMOil IPOIPAMMBI), U yYaCTHUKOM MPOEKTHPOBAHNS BU3YAJTH3AINN, U TOTPEOHTEIeM TOTOBO
cucreMsr [65]-[68].

[Ipu paspaboTke mIPOrpaMMHOr0O obecledeHus AaKTHBHO HCIIOJB3YIOTCI CHCTEMHDIe
MeTadOopbl,  CIAyKallie CPeJCTBOM  B3aUMOJEHCTBHS M B3aUMOIIOHUMAHHUA  MEXKIY
HPOCKTUPOBIIUKOM W 3aKa34MKOM-10Jib30BaTe/ieM  cucrembl. Cucremuast  meradopa
obecreunBaeT MO/ IIEPKKY MEHTAILHON MOJEIN YIACTHUKOB MOJIEIN 1 (POPMUPYET JIOTHIECKYIO
apxutekTypy Oyaymei cucremsr [69]. TIpobiaema momcka momxozsinedi cucremuoil Metadbopbi
0cobeHHO 0bocTpsieTcs JJid cjydas cpeJl BH3YaJbHON IOJJIEPXKKH HpoeKTupoBanud. l[lo
HAIlleMy MHEHHIO W B 9TOM CJydae HEeOOXOIMM IIpeIBapPUTE/JIbHBIA OINePAIlMOHHBIA aHAIH3
paboTHl MPOEKTUPOBIINKA HTPOrPAMMHOIO oOOecedeHus, KOTOPLIi W ITOMOXKET B IOHUCKE
BU3YaJIbHOI MeTadOphI.

MHOFI/Ie CJIO2KHOCTH BU3YaJIbHOI'O IIpeACTaBJICHU A I/IHCbOpMa]_[I/II/I 1 3a11pOCOB K COBpEMEHHBIM
HHMDOPMAIMOHHBIM CHCTEMAM COCTOSIT B TOM, 4TO (€CTECTBEHHO) abCTPAaKTHBIE PeICTaBIeHUS
IPOEKTUPOBITUKOB O CTPYKTYPe hallIoBbIX CHCTEM U CHCTeM 0a3 JaHHBIX (KaK MPaBHJIO, ITO
CTPYKTYDPHBI THIA “/IepeBo”) MpeIararoTest MOIb30BATEISIM B KAUYECTBE OCHOBBI JIJIsl OPTaHU3aIlNH
3aIlIpoOCoOB. BOJIBH_[I/IHCTBO 3allpOCOB B BU3YaJIbHbIX I/IHCbOpMa]_[I/IOHHbIX cucreMax (I/IJH/I cucreMax
C 97€MeHTAMH BH3yaJM3allii) OCHOBAHO HA MEHI0 W JajbHeIeil jetajusaluu 3ampoca 3a
cuer “cumycka’ Mo CTPYKType AepeBa. CymecTBYOT mpuMepbl HHGMOPMAIMOHHBIX BH3YaIbHBIX
CHCTEM, TJIe 3alpPOC OCYNIECTBIISIETCS 3a ¢4eT JecaTka (u 6osiee) MaHUIYJIsNUi ¢ 0ObeKTaMu,
HePeKJTI0YeHUN MeK/Iy OKHAMH U BBIOOPa U3 MEHIO.

Takum obpasoMm, ciloKHasi M abCTPaAKTHas JIOIHYecKasi MOJIE/Ib JIAHHBIX IPeJCTaB/IsIeTCs
N0JIB30BATEMO TOCPEJCTBOM HE MeHee a0CTPAKTHBIX BH3YAJTHHBIX BHJI0B OTOOpazKeHUs u

24



MEeTOINK B3anMOJECTBUSI.

Heobxomumo — mobutbess  “pasabempazuposanus”  TMOCPEJCTBOM — BU3YAJIU3AlMH U
HEIIOCPEICTBEHHOIO yKa3aHus Ha 3alpalluBaeMble CYIIHOCTU. Jjig 3TOoro HeoOXoauM BBIOOD
MeTadOopbl BU3YyaJU3AIUU, [O3BOJILIONENR ONUCATH JaHHOE HHMOPMAIMOHHOE HPOCTPAHCTBO
U TpeIyCMOTDeTh B Hero ‘cemanmuueckoe noepystcenue”. (Tepmun BBIOpaH 1O aHAJOTHH C
ceMaHTHIecKuM 3ymMuHrom u3 [70]).

[loa cemaHTUYECKUM IOIPYKEHHEM IOHHUMAETCS METOJMKA BBIJIEICHUA IPU 3alpoce
CEMAHTUYECKH CBSI3aHHBIX MeXKJIy co00it oObekToB. [Ipwm 3TOM NpPUHIMIBI 3aJaHUSA CBS3H
3aBUCAT OT 33184 KOHKPETHON CHEeNUAJIM3UPOBAHHON CUCTEMBbI.

Taxoe (MoxkeT GBITH, TOYTH OYKBaJbHOE) MOIPYKeHHe B HHMOPMAIMOHHOE POCTPAHCTBO,
npeCTaBJIeHHOe KaK HEKOTOPBIH MUP BU3YAJIU3AINHT, MOYKET OBITH OCYIIECTBIEHO U TIPHU MTOMOIIH
TEXHOJOIUI BUPTYAJbHONU PEAaJbHOCTU, UCIOJAb3YeMON B TOU WM MHOW CIeNUaJA3APOBAHHON
cucreMe. Tak, B MakeTHO! HHQOPMAIMOHHON cHcTeMe, pa3pabOTaHHON € IeJIbI0 aHAJIM3a
BO3MOXKHOCTEHl TeXHOJOTHi BUPTYAJIbHON pPeaJbHOCTH, peaJum30BaH “mojer” Ham Tabauiei
MengeneeBa. 3areM MMOJIb30BaTE/b MOXKET “HOrpYy3uThCss’ B TabAHIly, 9TOOBI MOApOOHEe
O3HAKOMHUTKCSI ¢ KOHKPETHBIM 3j1eMeHTOM [71].

[Ipumepom mpuiozkenus ujeil BbIoopa MeTadOpPhl g IPEeJACTaBIeHud HHPOPMAITOHHOTO
HPOCTPAHCTBA U CEMAHTUYECKOTO IOIPYKEHUsS MOYKET CJYKHUTH IPOEKT HHQOPMAIMOHHOM
BU3YAJTU3AIME ]IS MEeJTUIUHCKAX TeJIeit.

Jlns 3aHeceHmWs MeIMIIMHCKON JMAHHBIX TPU JUATHOCTHPOBAHUU W OPTaHW3AIUU 3AlPOCOB
K nHOpMAINOHHON cucTeme [72] wcnonb3oBasack TpamunuonHasi uHTepdeicHas MeToAuKA,
OCHOBaHHAsI HA MEHIO W TIOCJe0BATENTbHOM YTOUYHEHWN OOJACTH WHTEpeca. DTO MPUBOIHIO
K HeOOXOAUMOCTH OOJIBIIOTO KOJHUYECTBA I0JIH30BATEIbCKHX MAHMIIYIAIMK I 1000
undopManrmoHHoil omepanuu. B cucreme ObLT IpeaycMOTpeH YIAUHBIA IO HAIEMY MHEHHIO
HA0OD BUJIOB 0TOOparKeHUs, MOKA3bIBAIONIMX 110 OTJ/EJbHOCTH KPOBEHOCHYIO CUCTEMY, CKEJIET,
BHYTDEHHWE Oprauel u np. [losp30BaTe b MOr MPSIMO yKa3aTh HA COOTBETCTBYIOIIEM PHUCYHKE
TOYKH BBOJA JIUATHOCTUPYIOMHUX JaHHBX. (OTHAKO, HECMOTPSI HA HAIJISTHOE MpeCTaBIeHNe
OTHEJbHBIX YacTefl opraHumsMa, TPYJI0eMKOCTb PabOThl ¢ CHCTEMOM, OOMIMe MAHUIYISAIUNl |
HePeKJII0YeHUN OKa3aIuCh HEIIPUEMIEMBIMH JIjIsI KOHEYHOTO TOJIb30BATEII—MEIUKA.

[Touck sadpdexrusuoro uurepdeiica i ITON cucreMe UPUBEs K IPEJIOKEHUIO MeTapopbl
JJIsT OTIUCAHHST COCTOsTHUST desioBeka — “durypa B crekastaaom kybe” [73]. [Ipu “norpyzxennn”,
TO eCTh 3aMpPOCe HA BHIBO WH(MOPMAIMH, MOTYT OBITh MOKA3aHBI, B YaCTHOCTU, KPOBETBOPHBIE
OpTaHbl WJIM OTJEJIbHBIHN 2Kelypouek cepiia u T.11. Ilonydaercsa neuro Bpoje nabopa puIbLTpoOB
WM CHEUATbHBIX BUPTYAJbHBIX (BOJIIEOHBIX) OYKOB, MO3BOJISIONIMX YBUJIETh, HAIPUMED,
DOJILHOIT OpraH BMeCTe ¢ IMpHJIeraionieil mopaskeHHoi TKAHbIO.

3ampochl MOXKHO OPraHU30BBIBATH 33 CYeT WH(OPMAIMOHHBIX areHTOB, ITPOIPAMM,
ABTOHOMHO BeIyIIUX MOWCK JAHHBIX B 6a3aX JAHHBIX KOMIBIOTEPHBIX ceTsaX [74]. DTu areHTHI
MOI'YT OBITH U HACTPOEHBI HA OIpPEJIeIEHHOIO HoJIb3oBaTe/id. Hanpumep, Jijid Bepcuu CUCTEMBI,
CTOsIIIEH B KaOUHETe Bpada—HeBPOIATOJIOra, areHT aBTOMATHYCCKU HACTPOEH Ha BBIBOJ, JAHHBIX
0 HEPBHOI CHCTeMe 1 XOPOIIO 3HAET HEBPOJIOrHIo. A 3a1aHne nMeHH O0JILHOIO BBI3OBET 3arpy3Ky
JIAHHBIX O HeM u3 0a3bl WK 3aIPOC HA BBOJ, HOBBIX JAHHBIX. 10 ecTh WH(MOPMAIIMOHHBIH areHT
OyZeT HaCTPauBATHCA MOJIE/IBIO MOJb30BATE IS IAHHON CUCTEMbBI M OJHOBPEMEHHO (DOPMUPOBATD
ee o XO/Iy cBoeil paborsr [75)].

B npunnume sror noaxo/ (pu npaBuabHO# MeTadope) MOKHO PACHPOCTPAHATH Ha MHOTHE
3aja49u nHGOPMAIMOHHOM Bu3yaau3anuu. B momobaromieit metagope MOKHO HallTH HEKOTOPBIE
MAHHUILYJISITOPBI, HCIOJb3Ys KOTOPBIE, MOXKHO TAKKE Pean30BaTh 3AIMPOCHI 0€3 yBe/JIUYeHUst
ypoBHs abcrpakmnuu. mu MoryT ObITH ClielMaJibHble BU3yaJbHbIe OOBEKThI, HE HMEIONHX
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COOTBETCTBUsI CPeJM MOJENbHBIX (HHGOPMAIMOHHBIX) OOBEKTOB, HO 00eCmednBAIONNX HX
aHaJM3 U WHTeprIperanuio [68].

CemaHTHYeCKOEe TOTIPYzKeHHEe B HHMOPMAIHOHHOE HPOCTPAHCTBO Ipejaraer IpH
HPOEKTUPOBAHUM 110JIb30BATE/ILCKOIO nHTEpdeiica BMECTO MepapXuu, 3aJaHHOU CTPYKTYpPOil
daiioBoit cucTeMBbl, HWCIOJIb30BATH CEMAaHTHYECKHE CBsI3U MexKay oObekTamu. [logo0HBII
MOJIXO/T y’Ke aKTHUBHO HMCIIO/IH3YETCH B I'UIIEPTEKCTOBBIX TEXHOJIOTUX.

Koneuno, moaHocTbio W30aBUTHCA OT MEHIO, JeTaJUu3allMd 3allpPocoB MW T.II. HEJIb3d,
Jla HaBepHoe W He HYxXKHO. TakxKe cjeayer OTMETHTb, UYTO MeTadopa IpeIcTaBIeHus
nHGOPMAIMOHHOTO TPOCTPAHCTBA MOXKET OKA3aThCd J0cTarodno abcrpakTHoii. [Ipumep FOR-
MAL, sa3pika BH3yaJbHOrO HporpaMMupoBanus Ha 6aze dopmymnspos [76], 310 ycmerrHo
MOKa3bIBAET.

B sroM s3bike (KOTOpBI MO CyTH sIBJsieTcss OGOJOYKON Jisi CHCTeMbl 0a3 JIaHHBIX)
uHdopMalys, HAIPUMEP, O COTPYAHUKAX KaKOH—IH00 (DUpPMBI IIPEACTAB/IACTC B BUJIE TaOIAIIBI
(dbopmynsipa) ¢ GonbmuMm dncaom rpad. BecbMa cI0XKHBIE CTPYKTYDBI JAHHBIX OMHCHIBAIOTCSI
IpU TIOMOINMU CTUJM30BAHHBIX 3arojoBKOB opmy/isapos. Pabora 1mo ob6paborTke JaHHBIX
NpecTaBIsieTcsi B si3bike Kak obpaborka dbopmyssipa (nam cepust Takux o6paboTok). Takxke
U I[porpamMMma, IpejcTaBieHHas B BHjE (POPMYISIPOB, FABISIETCSI CIOCOOOM OIUCAHHUS TOIO,
YTO MOJIb30BATENI0 HeOOXOMUMO HOJIYUIUTh. Pe3yibrar paboThl TaKzKe IIPEICTaBIIeTCS B BHJIE
rabaunpl (bopmyaspa). 3a cuer cepbe3HOl pPabOThl B 00JACTH PEIAINUOHHBIX 0a3 JAHHBIX,
yJa4HOr0 BbIOOpa MeTadOpbl, & TaKyKe 4YeTKOrO OIlpeejeHus CEeMAHTUKU PellaeMblX 3a/1a4
B Y3KOIl MPUKJ/IAIHON 00JaCTH YIAI0Ch JOOUTHCH 3HAYUMBIX PE3YJIbTATOB B HH(POPMAITMOHHOM
BU3YAJM3AIMKA U BU3YAJIbHOM MPOIPAMMUPOBAHUH.

Takum o6pa3oM, abCTPaKTHBIE MeTObl BH3YAIU3alUKM OECIOJe3Hbl (ecou He BDPEeJIHBI)
B KadyecTBe HOTAIMH JJIsi ONUCAHUS JApyrux abdcrpaxiuil. OaHaKO BO3MOMXKHO U IIOJIE€3HO
UCIOJIb30BaHue abCTPaKTHON 0Opa3HOCTH /1 10Ka3a a0CTPAKTHBIX O0bEKTOB WK TOJJIEPAKKH
MPOIecca CO3/IaHus 3TUX abCcTpakIiimii.

C 80-x rogoB B cpejie CIENUATUCTOB HWAET CIOP — XOPOINa JU BU3YaJU3AIUsT CaMa II0
cebe 3a cuer GosblIell WHGOPMATHBHOCTH 3PEHUS, WJIH JJIsd ee yclexa TpebyeTrcs erie 4To—
aubo. Ilo mamemy MHEHMIO, ycIleX IPHXOIUT TOTIa, KOTJA HIPU BU3YAJU3ANUUA HMEET MECTO
1IOKa3 WJIM yKa3aHue, a He BU3yaJbHOE KOJAUPOBAHUE UJIM OIIMCAHUE 1IPU IIOMOIIU TOW WJIK MHOM
rpadguyeckoit HOTaIM.

11 3BakJjrouyeHue

B 3zakjiouenun upuBejeM pPaCCMOTPEHHbIE HAMM HOJIOXKEHUs, KOTOPbIE MOI'YT CJIYZKHTD
HPeANOChLIKAMU JJId CO3AaHUA TeOPUU KOMIbIOTEPHOHA BU3yaJIM3allUU.

ITokazana 3HaKOBasi MPUPO/Ia KOMIBIOTEPHOW BU3YyaJIU3aIlllN, MOHUMAEMOl, KaK METO/IIKA
nepeBojia aOCTPAKTHBIX TPeJACTaBIeHn#l 00 00beKTaxX KOMIBIOTEPHOTO MOJEJTUPOBAHUS B
reoMeTpuiecKue oOpassbl.

3HakoBasi IPUPOJA BU3YAJIM3AINUU [O3BOJISIET NPUMEHUTh K HEll CeMHOTHYECKUl aHaju3,
HPUBOAAIINE K BbIACICHUIO A3bIKa KOMIIBIOTEDHON BU3YaJIU3ALUN.

st BeIIeIeHUS SI3BIKOBBIX COCTABJ/ILIONINX B BU3YAJIH3AINNA HEOOXOIUMO OTTUCAHKE TTOTHOTO
CJIOBAP:A, IPOCTPAHCTBEHHBIX CUHTAKCUCA U CeMaHTUKU U, IVIABHOe, y4deT IParMaTUKUA A3bIKa
JJIS ero MOTeHIUAIbHBIX 1I0JIb30BaTe/Iei.

CMeHa 3HAYMMBIX W 3HAYAIMAX KAPTHHOK (rpadMuecKuX BHIBOJOB) TIPHU BO3MOKHOM
B3auMOJIEHICTBUHN ¢ U300pakKeHueM gBJIAETCS BHEITHeil CTOPOHOI BU3ya/n3aIum.
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I'padmaeckne BHIBOIBI SIBJISIIOTCST BOTLIOIIEHNEM a0CTPAKTHOTO TOHSATHS BHIA OTOOPaYKeHUsI.

Buap orobparkeHuss MOHUMAIOTCA KAaK METOJIUKH BHU3YaJbHOI'O IIPEJACTABICHUS TaHHBIX,
CBOETO POJa, BU3YAJBHBIX HPOIEIYyPhl, KOTOPBIE IPU PeaTU3aIUUd B KOHKPETHBIX BU3YaJIbHBIX
cpeJax W IIPU IMOJACTAHOBKE PeAJbHBIX JAHHBIX BbIBOASTCS Ha T€ HMJIM HHbIE IpadpuIecKue
ycrpoiictBa. B monsatun 000011eHHOT0 BI1a 0TOOpazKeHns JOMOTHUTEILHO TPEyCMATPUBAIOTCS
BO3MOYKHBIE W3MEHEHWsI W300paykKeHwii, BKIOYAas aHWUMAINID, W JIOMYCTHMBIE CIIOCOOBI
B3aUMOAEHCTBIA C KAPTHHKOM.

Habop 06001eHHbIX BUIOB 0TOOpaXKeHHUs CJIYKHT CJIOBAPEM sI3bIKA BU3YAJIU3AIUH, TOIJIA
KaK B KadecTBe I'DAMMATHKH MOXKHO PaCCMaTpPUBATHL IIpaBuia O0pPa30BaHUsl KOHKPETHBIX
BBIBOJIOB, 3a/IAI0IIIHE [OC/IEI0BATETLHOCTh CMEHBI N300PaKeH .

IIpn mpoekTHpOBaHWM sI3bIKA BH3yaJn3alun TpeOdyeTcs OCHOBHas wujaes COJUKEHUS u
YIO/IO0IeHUS JI/Isi MOJEJIbHBIX CYIIHOCTEH M CYNIHOCTEHl BH3yasu3allii, IMOHHMAaeMasd HaMH
Kak Meradgopa BH3yagu3anuu. TakuMmM oOpa3oM, HMEHHO g pa3paboTKu Habopa BHJIOB
oToOpazKeHusT 1 HeoOXOIUMa COOTBETCTBYIONIasA MeTadopa.

Meradopa Bu3yaamzanuu oOIpejesigercs Kak OToOparkeHue, CTaBsiliiee B COOTBETCTBHE
MOHATHUIM U 00beKTaM MOAEINPYEMOil TPUKIATHOI 0btacTi cucTeMy COMMZKEeHUN U aHaIoT Uit
1 mopozKaaroiiee Habop 0OODIIEHHBIX BUI0B OTOOParKeHUsI.

CymecTByeT MOTPeOHOCTL B KOHCTPYKTHUBHOW CEMHOTHYECKOW MOJEIH MeTapophl,
CIOCOOHON TMOMOYb B MPOEKTUPOBAHUK CUCTEM BU3YAJIU3AIMUU. DTa MOJEIb JOJKHA CTPOUTCS C
YYETOM HOJTHOM KaPTHHbBL JIeHCTBUSA MeTaOpbl.

PaccmarpuBaerca mepapxust KOMIBIOTEPHBIX MOJIeIel, TOHNMaeMast B CMbICIE HePAPXUHU 110
bu3mIECKOMY, MaTEMATHIECKOMY, aJITOPUTMAIECKOMY, TPOIPAMMHOMY YPOBHSIM. Y Ka3bIBAETCH,
YTO Ha KarKJOM YPOBHE HEPApXUU €CTECTBEHHBIM 0OPA30M IOBBIIIACTCS YPOBEHb aOCTPAKIIMH
MOJIETUPOBAHMSI.

Vcuex npu Busyajauzanuu obdeciiednBaeTcd 3a cder ‘pazabcrparupoBaHus’, TO €CTb
HETIOCPEeJICTBEHHOTO TIOKA3a, I€TKOTO BBIIE/IEHHST PACCMATPUBAEMBIX CyITHOCTE!. Busyaanzarms
3a CYeT KOAWPOBAHWS WJIM ONMUCAHWS MPHU TTOMOIIN TOW MW WHOW rpadudecKoil HOTaIlun JUTIbH
yBeJIMIUBAET OOIuil ypoBeHb abCTPAKTHOCTH MOJICTUPOBAHUS.

Bribop Mertadopbl, mnpemamoJaraiomeii  BbIOOP METOIOB BH3YAJILHOIO IpeEJICTaBICHUS
KOMIIHIOTEDHOW MOJe/in 1 ee OObEeKTOB, a TaKyKe BU3YaJbHOIO B3aWMOJECHCTBUS C HUMHU,
MOZKET HOHU3UTh YPOBEHb a0CTPAKIUN 1, TEM CAMBIM, CIIOCOOCTBOBATH JIYUIlell HHTEPIPETAIINH
Pe3yIbTATOB MOJIETUPOBAHUS.

Nszydenne Metadopbl BH3VAJIU3AIUH TpedyeT NOdABICHUS KaKUX—THOO IOJAXOI0B K ee
dopmanuzanuu, HeoOXOTUMOI I TeHepalMh HOBBIX MeTadop M ONEHKH HX KadecTBa.
Qopmanuzalnug HOHATAA MeTadOpbl MOXKET BECTUChH KaK C HCIOJb30BAHHEM KAadeCTBEHHOTO
omucanns (PYHKIHOHUPOBAHUSA MeTadOpbl, TaK W C HCIOJb30BAHHEM MATEeMaTHIeCKHX
dopmaan3mMoB.

Jlo HacTOLINEro BpeMeHH MaTeMaTHYecKue MOJAX0/bl K (hOpMAJIM3aIlUd U OIeHKEe KadecTBa
MeTadopbl He JIAJH 3HAYUMBIX pe3yabTaToB. PopMaju3alys Ha JAHHOM 3Tale HOCUT
XapakTep KadeCcTBEHHOIO aHaIM3a IPHUKJIAIHON 00JacTH BMeEcCTe ¢ 3aJadaMiu, TpeOOBaHUSIME
1 OCOOEHHOCTSIMU TIOTEHIIUATHLHBIX [T0JIb30BATEIeH].

B cBa3u ¢ 3muM BO3HWKAaeT HEOOXOAWMOCTH HCIOJB30BAHUS METOMOB MOJETUPOBAHMUST
pobIeMHO¥ 00J1aCTH, MO/IeTUPOBaHKs 331249 U MOJIeINPOBaHus moJb3oBareneit [77],[78].

Paspaborka mOJIHOIEHHON TeOpUU BU3yaJIH3aIUKU TpedyeT MPUBJICUYCHHUS Pe3YJILTATOB
UCCTCOBAHUN TEJ0T0 psifa JUCHMILINH, KaK, CPABHUTEJbHO OJU3KHUX, HAIPUMED, TEOPUH
BH3YAJIbHON KOMMYHHKAIIUN, TaK U KayKYIUXCS JOCTATOYHO JAJEKUMM, KaK HCHXOJJOIUS HJIH
HCKYCCTBOBE/IEHNE.
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B cBo1o ouepe/ib, Takas TeOpUS MOXKET OBITH TOJI0YKEHa B OCHOBAHHE TPAKTUKY Pa3padOTKU
CACTEM KOMIILIOTEPHOW BH3YAJIU3AIAN PA3IUYHOIO HA3HAYCHULA.
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