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BBeaenue

[Tpobsiembr coznanust 3hHeKTUBHBIX cucTeM 00ydeHusi (B TOM YHUC-
Jie U cucTteM, 0Aa3UPYIONINXCS HA COBPEMEHHON KOMIIBIOTEPHOU TEXHUKE
U KOMITBIOTEPHBIX TEXHOJIOIHsSIX ), DABHO KaK W CO3j[aHKie HOBBIX (hOpM 1
c1I0cOobOB TpeICTaB/IeHUs yIeOHOTO MATEPHAJIA, TOUCKA HOBBIX I1€/Iaroru-
YeCKUX IIPUEMOB U CPEJCTB MPENoJaBaHus 0c000 000CTPUIIUCH B TIOCJIE -
Hee jiecaruserne XX BeKa, [MO-BHJIMMOMY, B CBS3M C HAYAJOM IJIyOOKO-
ro 00IIIero Kpusnca HAIMOHAJbBHBIX 00pa3oBaTe/ILHBIX cucTeM. B ocHoBe
KPHU3HUCA JIEXKUT TOT CAMBINH «UH(MOPMAIMOHHBI OyM», 0 KOTOPOM JIaB-
HO TOBOPWJIM, OJIHAKO 3(PPeKT ero ObLI HE TaK 3HAYUTEJICH, KAK IIOC/Ie
MTOSIBJIEHUST B MAaCCOBOM KOJIMYIECTBE MEPCOHAJBHBIX KOMIIBIOTEPOB, JIEK-
TPOHHOI MOYTHI U ceTu VHTepHEeT, 9TO 3HAYUTEIBHO YBEJIUYMIO 00bEM
JOCTYIHONW nH(MOPMAINK, Ka9eCTBO U CKOPOCTb paboThl ¢ Heil 1Mo cpas-
HEHUIO C IPEJIIIECTBYIIUM IEPUOJIOM, KOT/Ia OCHOBHBIMU HOCUTEJISIMU HH-
dopmarinu ObLTH OyMara, KmHO-, poToIIeHKa u up. Bmecte ¢ Tem mudpo-
BbI€ TEXHOJIOTUU MTOPOUIN MPOOJIEMBI [TOUCKa HYXKHOI mHMOpMAINN 34
«pa3yMHOE» BpeMsl B T'POMAJIHBIX 0a3aX JIAaHHLIX COBPEMEHHDLIX HUHQOP-
MAITHOHHBIX CUCTEM, UTO JeJIAeT HOUYTH HEBO3MOXKHBIM UX IIPUMEHEHUE B
y4aebHOM mporiecce 6e3 IpeIBapUTEIbHBIX HACTPOEK, CO3IAHUS CICIUA b
HBIX (PUJIBTPOB U CHCTEM IOUCKA HYKHOM wHMOpMAIuu Jiuis yIeOHBIX U
0bpa3oBaTeIbHBIX 3a/aM.

CoBpeMeHHbIIT 00pa30BaTe/IbHBI KPU3UC HOCUT IJI00AJIBHBIN Xapak-
Tep, OCKOJIbKY cefidyac HeT HU OJHOI pa3BUTOIl CTpaHbl MUPa, KOTOPasd
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OBl He MBITAJACh IOCTABUTE Iepe cOO0H 3a a9 M3MEHEHUsT CUCTEMBI 06-
pasoBaHusi (& B psijie CJIydaeB HPEJIIPUHITH U ONPe/IeIeHHbIE JIeHCTBUS)
C TeJbI0 TOBBIMeHusT ee 3 deKkTuBHOCTH. OTparkeHueM STHX MUPOBBIX
TEHJEHIINNI U IIONBITKONM BBIATU U3 9TOI0 KPU3UCA IIyTeM 3aUMCTBOBAHUA
(rraBHBIM 06pPA30M AMEPUKAHCKOIO M YaCTUYHO 3allaHOEBPOIEHCKOro)
OIBITa B 00pa30BaTEILHON cepe sIBISIeTCs MPOIECC IPOBEIEHUsT OUepe/i-
HBIX pecdbopM B objacTu obpazoBaHus B Hacrosilee Bpemsi B Poccun. K
COXKaJIEHUIO, 3aMMCTBOBAHUSI HOCSAT BHENTHUI XapaKTep: YBeJIUdeHnue Bpe-
MeHH OOydYeHUsl, peaju3alis TEHICHIUN K yIPOIIEHWIO psia yIeOHBIX
MaTepHUaJsioB, CHUXKeHUE TPeOOBAHUI K yUYeHHKaM, K CHUCTEME IOJIrOTOB-
KM U IIEPEIOINOTOBKY yunTeseil, BBeienne 6ojiee paHHeil criennaan3amn
(ecrecTBEeHHOHAYYHBIE HAIIPABJICHNs, I'yMaHUTAPHBIE U T.JI.) Ha JIOBY30B-
CKOM YPOBHE, BBeJIEHUE CUCTEM TECTHUPOBAHUS W €JIMHOTO T'OCYIaPCTBEH-
HOI'O 9K3aMeHa 1 T.J. B obmiemM, ouepeinbie Ipeobpa3oBaHus 3aTparnBa-
IOT OTAEJbHBIE U YaCTO JIUIIb (PpOPMaJbHBIE CTOPOHBI 0OPA30BATE/IHLHOTO
IpoItecca, a He CyTh ero. Ecin ocTaBUTh B CTOPOHE (PUHAHCOBYIO CTO-
pOHYy 006pa30BaTE/ILHBIX MIPOIECCOB, TO, B IEPBYIO OYEpPE/h, XOTEJI0CH Obl
obpaTuTh BHUMAHNUE Ha HEKOHCTPYKTUBHBIN XapakTep pedOpMUPOBAHUS
obpazoBanus. ['oBopuTcs o 6yrarux HaMepeHusX, O yMaHu3aImuun 06pa30-
BaHMA U T.JI., HO HE COODITAETCsI KaK 9TO OYIET JIeJIaThCa U 38 CIeT 9ero M,
IJIaBHOE, TIOYEMY BJIPYT ITH IEJN CTAHOBATCS JIOCTUYKUMBIMH, XOTS €IIle
Ha CJIyXy Yy MHOTHX IeYaIbHbIE UTOIM pedOpPMaTOPCKON IesITe/IbHOCTH B
obpazoBatesbHOI obsractu B 60-70-x romax? B kadecTBe npumepa Tako-
0 PoJia MPUKPBITAS MOTYT CJIYKUTbH, HAITPUMED, IMHUPOKOBENIATETHHbIE
ONTUMUCTHYECKUE 3asIBJIEHHUSI, O TOM, 9YTO HOBbI€ KOMITLIOTEPHBIE U WH-
bopmarmoHHbIe TEXHOJIOTUH (B TOM YHCJIE CETEBbIE) IIOMOIYT [IPE0JIOJIeTh
obpazoBareabHbIil Kpusuc. Cepbe3HbIX OCHOBAHMI JIjIsI TAKUX 3asiBJICHUI
Het, uO60 OHU DABUPYIOTCA JIMITL HA MHEHUSX OTIEJLHBIX CIIEIHAIICTOB.

WNurepecno obpatuthes K 3apybexkunomy onbiTy. IIpesunent JI. IxxoH-
COH B TOJbI aIlores AaMEPUKAHCKOTO M300M/IMs MOPYYUUI KOPIOPAIIAN
«P9H/»... u3yuurh mmpokoe 1oJie UCCIeIOBAaHUN B 0DJIACTH METOJIOB
obydeHnsl, KaK CTapbiX, TaK M HOBBIX, cymiecTBoBasiux B CIIIA, u ompe-
JeuTh nx 3pgdekTuBHOCTh. Maes 3akiodanach B TOM, 4TO AMepHKa,
JIOJIPKHA TOBBINATH 3 MOEKTUBHOCTL 00pa30BaHuUst, BKJIAJIbIBas CPEJICTBA
B Te METOJbl O0yUeHUsI, KOTOPhbIE OKAaXKyTCsl HAWIYIIUMU B ormy0/uKo-
BanHOM B 1972 1. oruere POH/I |9], oqaako, orMedasoch, 94To «IIpoBe/IeH-
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HBIE UCCJICJIOBAHUS HE MO3BOJIUIN OOHAPYXKUTH HUYErO, UYTO 3HATUTE b
HO ¥ sIBHO CKa3aJIOCh OBbI Ha pe3yjbraTax OOydueHUs...» U Jajee <... Be-
POSITHO, 3HAYUTEIHLHOE YJIYUIIEHHE PE3YIbTATOB 00yYeHHsT MOXKET ObITh
JOCTUTHYTO JIUIIb C IPUMEHEHUEM COBEPIIEHHO HUHON CUCTEMBbI 0OPa3o0-
BaHus». 371ech ke |9] coobmiaercst, 4To ObUIN TPOAHATN3UPOBAHBI BOCEMb
OCHOBHBIX JIOKJIQJIOB, IIOCBSIIIIEHHBIX MTpo0JIeMaM 0bpa30BaHusI B AMepuke
(amo cepeduna 80-x — nauanro 90-x 20006 XX eexa — npum. asmopos),
U OKa3aJIOCh, YTO HU B OJIHOM M3 HUX HE COJEPKAJIOCh KaKUX-JINDO ce-
PbE3HBIX MPEJJIOYKEHN, U, XOTs B HUX IIPUCYTCTBOBAJIO IIPU3HAHUE HEOO-
XOJIUMOCTH BHEJIPATH B 00yeHne HOBble MH(MOPMAIMOHHBIE TEXHOJIOTHH,
B OCHOBHOM BC€ JIOKJIAJIbI IIPEJIIIOJIArajn COXpPaHEeHne OOBITHON MOJIeIn
KJIACCHOTO O0ydeHUst. B CBA3M CO CKa3aHHBIM BO3HUKAET Psijl BOIIPOCOB,
CBSI3aHHBIX KAK C IOIBITKAMHU pedOpMUPOBaHMUS O00pPA30BaHUs, TaK U C
HCIIOJIb30BAaHUEM KOMIIBLIOTEPHON TEXHUKU B IpOIeccax o0ydeHusi, Ha KO-
TOpbIe HEOOXOIUMO OTBETHTH B IIEPBYIO OUEPE/ib, & YK 3aTEM IIbITATHCS
AHAJM3UPOBATD yCIIEXU U HEYJIadW [0 MPUMEHEHWIO TeX WJIM UHBIX ITPO-
IPaMMHBIX ITPOAYKTOB B cdhepe oOpaszoBaHus.

B uwacrHOCTH, K TAKUM BOIIPOCAM OTHOCSTCS, HAIIPUMED, CJIEIYIONINe:

e KakoBBI HEJIOCTATKY HBIHEITHETO 0OPA30BATE/IHLHOIO MIPOIECCa 1 Ka-
KWe TPUHINANIAJILHO HOBbIE TPeOOBaHUS K CHCTEME OO0Pa30BaHUsI
HAJIO TIPEIbSIBIATE

e [louemy Bce mpeplIyIiye MONBITKA PeOPMUPOBAHUS CHCTEMbBI 00-
PA30BaHUS HE JTAJIN YKEJIAeMOro pe3ysbraTa’

e Kakwne npuHIUINAILHO HOBBIE BO3MOXKHOCTH JIJIs IOBBIIIEHUS -
dexTuBHOCTH 00pPA30BATEILHOTO MPOIECca TasdT B cebe COBpEMEH-
Hble MH(OPMAIMOHHBIE TEXHOJIOTHUN !

e B03MOXKHBI JIN B IIPUHIIKIIE 0OyYaIOIHe IIPOrPpaMMbl WJIN, KAK WHO-
/18 TOBOPSIT, KOMITBIOTEPHBIE CUCTEMbI ODYUEHUs, U KAKOW WHTEJI-
JIEKTYaJIbHBIN YPOBEHb OOYUICHUST B HUX JTOCTUKIM !

e BozMmoxkHO /T cO3/laHne KOMITBIOTEPHBIX O0y9aloNux Cpei, U Ka-
KUMU 00532 TeJIbHBIME Ka9eCTBAME JIOJIKHBI 00J18/1aTh 3T 00y 9ako-
ue cpebl, YTOObI OBITH CPEICTBOM OOHOBJ/ICHUS 0OPA30BATE/IHHOTO
[IPOIIECca Mo CyTHU, & He TOJIBKO 10 BHEITHUM ITPU3HAKAM !

e Kakum obpazom H0CTHYDb ITUX Ieseii?
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DTO JINIIb YaCTh BOIPOCOB 1O TeMe peOpPMUPOBaHUsT 0OPA3OBAHUS.
AKTyaJIbHOCTh 9THUX BOIPOCOB CJIabo 3aBUCUT OT BpeMeHu. Tak, erne B
1958 1. nmpesuzent CIIA Txxon Kennenn ropopun ciemyrorree [10]: «Mbr
B KpHU3WCEe, ¥ He PYCCKHUe CIIyTHUKHU IOJIOXKIJIM €My HadaJio. AMepuKaH-
CKUil «DKCILIOpEP» He MOJIOKII eMy KoHIa. Kpusuc HOCUT He TOJIBKO BO-
eHHBIN XapakTep. Benu4aiiias ormacHOCTb, yrpoXKaroas HAM, HE s/iep-
Hoe HamaJieHue. [ojiasi mpaB/ia TakoBa: MBI II0JIBEpraeMcsl BeJMUaiieit
OTIACHOCTH IPOUTPaATh TUTAHWIECKOE COpeBHOBaHuWe ¢ Poccueil, mpumiaem
[pu 3TOM He OyJieT 3allylleHa HU OJiHa pakeTa. 10y Haza/ mpu obCy K ie-
HUU BHEITHUX JIeJI, BEPOSITHO, HE YIIOMsIHYJIH OBl TIpocBerieHust. CeroiHst
MBI HE MOXKEM H30exKaTb 3TOro. ¢ He 3HAIO, BEPHO JiM, YTO OUTBA IPHU
BarepJiioo 6bL1a BeIMIpaHa Ha mIoaakax Jjs urp B Mrone. OgHako He
Oy/leT IIpeyBeJIMYeHneM CKa3aTh, 9TO OUTBA, KOTOPYIO BEJIEM MbI ceiiuac,
MOKeT OBITh BBIUTPAHA WM MPOUTPAaHa B MIKOJILHBIX KjIaccaX AMepuKy.
<...> MBbI JOJKHBI TOJIOXKUATH KOHEI TAKOMY ITOJIOYKEHUIO, KOIJIa TOJIb-
KO Y€TBEpPO U3 MSTU HAINIUX JIYUIIUX MKOJbHIKOB OKAHIUBAIOT IIIKOJIY U
TOJIBKO JIBOE U3 ISITU WJIYT B KOJIIE K. MbI He MOXKeM TO3BOJIUTH cebe
IUIATUTH [PENOJABATESIM B KOJUIEJXKAX U MIKOJIAX, PA3BUBAIONIUM yMbI
HAIUX JIeTell, MEeHbIe, IeM MBI IJIATUM CJIeCapsiM U BOJIOIPOBOIIMKAM,
00CTy 2KUBAIOIIIUM HAIIH JIOMA... KCJIi COTTIACUThCS ¢ HAIITUM OBIBIIIUM M-
HUCTPOM ODOPOHBI B TOM, UTO B TEOPETUUECKUX HCCIETOBAHUSX <HEJIb-
35 3apaHee 3HATh, Ky/a UICIIby, TOIJIa HAIKM yYeHble Oy/IyT 3aHUMATbCS
TOJIBKO MIPUKJIAJIHBIMY BOIIpOCcaMU. KCjIu BbI Ipe3upaeTe HHTEIUTSHITHIO,
MeIIaeTe YIEeHbIM W BO3HATPaXKJAeTe TOJBKO CIIOPTUBHBIE JTOCTUXKEHUS,
TOrjia Hale Oyiyiee JAefCTBUTESILHO MPAYHO». DTO FOBOPHJIOCH HEIO-
CPEeJICTBEHHO TIepe/l IPUHSITHEM YHUKAJIBHOrO 3aKoHa «O6 00paszoBaHun B
nesiax 0bopoubly, npunsitoro CIITA B 1958 1., u 5T0 6BLIO BCErO JIUIIL Ha-
qaJjio. amnee nearenbuocts k. Kennenu yxke Kak mpe3ueHTa M0 pa3Bu-
THIO HAIMOHAJILHOIO 00pPa30BaHUsT HOCHJIA 3HAYUTEIHLHO OoJiee MaciiTab-
HBIIl XapakTep — IOMUMO OJI0OpPEHHBIX KOHI'PECCOM AaCCUTHOBAHUN €ro
AJIMIHUCTPAIINAST HAXOJIMJIA U OPraHU30BBIBAJIA JIOTIOJHUTE/IbHBIE U BECh-
Ma 3HAYMTEJIbHBIE NCTOYHUKHU CpeJIcTB. U elle 0jlHa XapaKTepHas [UTaTa
[9]: «B 1983 r., korjia AMepuka OTKaTHUIaCh Ha3ajl, ObLIN TPOAHAN3UPO-
BaHBI IPUYUHBI IOTEPH €10 KOHKYPEHTOCIIOCOOHOCTH Ha, MEXK Ly HAPO/IHON
apeHe, KOTOpbIe, TIOX0Ke, CBSI3aHbI OBLIN C CUCTEMOM obpa3opanusi, Harm-
OHAJIBHBI KoMuTeT yeoBepiencTBoBanusi obpasosanust (NCOEIE) omy6-
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JINKOBAJI JTOKJIAJL 1I0J] Ha3BauueM ,Harust B onmacHocTn. 910 ObLT yKe He
IIEPBBI TOKIaJT, BHIPAXKABIINI TVIYOOKYIO 03a009UEHHOCTD CHIKEHIEM Ka-
4JecTBa 00pa30BaHUs, HO OH [TOPA3UJ BOOOPaKeHHe ODIECTBEHHOCTH CJIe-
naytoreit dpasoit: ,Ecim 661 ocpencrBennas obpa3oBaresbHas CUCTEMA,
CYIIECTBYIONAsT cerofaus B AMepuke, ObLTa HaBs3aHa HEKOeH BparKjied-
HOI MHOCTPAHHON JiepKaBoii, Mbl MOIVIN OBbI PACIIEHUBATH 9TO KAK BeJe-
HUe BOUHBI . JlyMaeTcsi, 9To 9TH IUTATHI 3aCTABJIAIOT, 110 KpaiiHell Mepe,
3ayMaTbCsl HaJ[ MPOOJIEMON ¥ TIOC/IEICTBASMEI NPUHSITHIX PEIeHui Ha
9TOT CYeT.

Bepuemca k Bompocam, cdopmyaupoBaHHbIM Hamu Bbie. Hecmot-
psi HA WX «OYEBUJHOCTH», TOTOBBIX OTBETOB (KPOME YHCTO TPHBUAILHBIX
00 JIEKJIAPATUBHBIX — THIIA «J1a, BOSMOXKHO» ), & TAK¥Ke PeIeHui, KO-
TOPBIE MOXKHO OBLJIO OBI CMEJIO IEPEHOCUTH B PEAJIbHBII 00pa30BaATEILHBII
IIpOIiecC, 1OKa HE CYIIECTBYET.

B paborax [1-5, 7-8| Hamu ObLT 1aH YACTUIHBI OTBET HA ITOCTABJICH-
HbIe BOIPOCHI U OTMEYEHBI MPUYUMHBI, 3aTPYIHSIONINE [MOUCK DPEIIeHH.
OTMeTuM Tak>Ke, 9TO HECMOTPS HA OOWJIME PA3JUIHBIX KOMITBIOTEPHBIX
«00pa30BaTEILHBIX> IIPOJAYKTOB, 9TO HE MPUBEJIO HU K CYIIECTBEHHOMY
MTOBBINIEHUIO KAYeCTBA IIPorecca OOydeHus, HU K COKPAIIEHUIO XOTs Obl
€ro BpeMeHH, HA K MACCOBOMY MX HMCIIOJIb30BAHUIO B PEAJLHOM 00pa3oBa-
TeJLHOM TIpoliecce. B paBHOM IOJIOXKEHUN HAXOJIUTCH U UJES «JIUCTAHIU-
OHHOTO» 0OpA30BaHUS, €CJIA 1O/, STUM HE MOHUMATH XOPOIIO U3BECTHBIE
dopmMbl 3a0UHOTO O0ydYeHUsT Ha 0a3e COBPEMEHHBIX TEJIEKOMMYHUKAIU-
ounbIx cucreM. Hemocrarku 910ii hopMbl 00yueHust (B HEIJIEKTPOHHOM
UCIIOJIHEHNHU ) XOPOIIIO U3BECTHBI, & UCIOJIb30BAHUE TEJIEKOMMYHUKAIMH B
TOM BHUJIE, KaK 3TO JIEJIAeTCA B yIeOHOM IpoIecce ceiivac, yBbI, HE CIIO-
COOCTBYIOT KAY€CTBEHHOMY YCBOCHUIO MATEpUaJIa U IPUOOPETEHUIO HOBBIX
3HAHWII YYEHUKAMU [pU Takoil (ropme o0ydeHust, nOO peajn3aius 10~
XO TPOJYMAHHON HJEH JIMCTAHITHOHHOTO 00PA30BaHUS Jaxke Ha CYIepCo-
BPEMEHHON TEeXHUKE He TOJIbKO He YJIyUIINT KadeCTBO OOpa30BAHUS, HO
u npuBeieT K obparnomy 3ddekty. CrpaBe/JIBOCTU Paid HAJO OTMe-
TUTh, YTO CYIIECTBYIOT 00pa30BaTe/IbHbIE 33/[a41, KOTOPbIE MOI'YyT ObITh
YCIIEITHO PeIeHbl (M PEIAloTcsi) Ha OCHOBE COBPEMEHHBIX CETEBBIX TEX-
HOJIOTHiT — 9TO IPOBEJIEHNE KPATKOCPOYHBIX KYPCOB HEPEeroJroToBku (1
TO He B IIPOM3BOJILHOI ITPeIMEeTHON 061acTH), 381891 HHTEHCUBHOIO TPe-
HUHTA, 3371291 WH(QOPMAITMOHHOTO 0DeCIIeYeHrsl U HAIIOJHEHUsT yIeOHOTro
IIPOTIECCa U T./I.
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OrMmernM ofHy mapagokcaabHyio curyaruio. Ceiiuac, Hapsmay ¢ y4aed-
HUKaM1 1 3a/Ja9HUKaMMt, CTaJiO MOJ/IHBIM H3/laBaTb C60pHI/IKI/I peH_IeHI/Iﬁ
zaga4. Takum 0Opa3oM mporiecc 00y IeHnsT CBOAUTCS K CASIYIOmeMy. Y de-
HUK TIOJIYYaeT 3aJ[aHue OT yINUTesd, [0 YIeOHUKY OepeT «perieOHuKy, Ha-
XOJIUT HYKHYIO 3a/1a4y, IIePEIIChIBACT ee B TeTpajib (b0 3aOMUHAET),
HepecKa3blBaeT YUUTEI0 M IOJIydaeT OIEHKY (TO eCTh XOPOIIO 3HAKO-
Masl IIKOJbHUKAM M CTYJAEHTaM MHOIUX ITOKOJIEHHN CXeMa <«BBIYIHI —
HOBTOPUJI — ¢lajl — 3a0bLi» ). IIpu TakoM 06pa3oBaTeIbHOM MPOILECce
HAWIYYIIAMEA yIeHHKAMI OKa3bIBAIOTCA JIETH C XOPOoIeil maMaTbio. Ko-
HEYHO, yLH/ITe.Hb MO2KeT 3a/iaBaTb AOIIOJIHUTEJ/IbHBIE BOIIPDOCHI, 3a/Ja49U U
T.JI., OJHAKO OHHU B JIOCTATOYHOI CTEIIEHN TUIIM3UPOBAHBI U XOPOIINE «Pe-
MIeOHUKU» IOIYTHO cofepxkaT n nx. CTpaHHoil Ha 9ToM (POHE BBITJIAIUT
bopnba co mImaprajJkaMu B cpejHel M BbIcmiel mmikose. Hemmoxo, ecnn
YYEHUK CAM IIOATIOTOBUJI KOHCIIEKT C OTBETAMHU Ha BOIPOCHI U MTOJIb3yeT-
Cd UM IIPpU IIOATOTOBKE K OTBeTy. KaK pa3 6I)I MO2KHO M IIOOIIIPUTHL €ro
3a CaMOCTOATEIbHYIO paboTy, €C/IM 9TO He MPOCTO IEepPENuCAHHBIE MeJI-
KM IIOYE€PKOM OJUH K OILHOMy OTPBIBKHU U3 yqe6HI/IKOB, XOT¢d U IIPOCTOE
IIEPENIChIBAHNE HECET BasKHYIO (DYHKIINIO KOHIIEHTPAIIMN BHUMAHUS U 3a-
ITIOMUHAHUS, 8 YK eCJiu 0TOOpaHa JIUITh BayKHAs U Hy2KHasT THDOPMAITHSI,
TO 9TO sICHO TOBOPUT 00 ypOBHE ITOHUMAHUs UM, KAKHE OTBETHI XKIAET yIH-
TEJIb OT yquHKa.

3aMeTrM, 9TO KOCBEHHO 5Ty TOYKY 3PEHHUsl ITOITBEPXKJIAeT 3aMeda-
TeJIbHAsI KOMIIBIOTEpPHAs IIPOrpaMMa 110 PENIeHUI0 MaTeMaTUYeCKUX 3a-
Jlad B CHMBOJIBHOM BHJe, co3nanHas mpodeccopom A.C. IToakosunbim
[6]. Ha ocroBe crienmasibio paspaboTaHHOM MOJETH MPEJICTABICHUS 3HA-
HUI ¥ TPOIEYP BBIBOJA M3 HUX HOBBIX (DAKTOB €My YIAJIOCh HACTOJIb-
KO XOPOIIIO CMOJIEIMPOBATDH IIPOIECC PEIIeHUs MaTeMaTUYeCKUX 3a/1ad,
9TO YACTO KOMIIBIOTED peIlaeT WX Jydlle W HAMHOTO OBbICTpee |esioBe-
ka. [Ipu 5TOM KOMIIBIOTED UCIIOIB3YET TINATEJHHO OTOOPAHHBINA, OTMOUIIb-
TPOBAHHBIHN U CHIENUAIBHBIM 00PAa30M OPraHM30BaHHDIN apCeHasI TOTOBBIX
¢opM, IPUEMOB U CIIOCODOB pEIIeHn MaTeMaTHIecKux 3ajad. Kceraru,
9Ta MporpaMma erie MOXKET JaTh U IOIIaroBbie 00bsCHEHUsT 0OOCHOBAH-
HOCTU IIPUMEHEHUsI IPaBUJI B IIPOIlECCE PEIeHUs 3a/1a9u U, KpoMe TOro,
OHa sBJIsieTcs 0byuaeMoil skcrepToM. Takum 0O6pa3oM, KOMITBIOTEPHBIT
pemiaresib Maremarudeckux 3aa4d npod. A.C. IlonkossuHa geMoHCTpH-
pyeT BO3MOXKHOCTb CO3JaHUs MHTEJUIEKTYAJbHBIX CUCTEM, 110 CBOUM BO3-



KomMibiorepable 00y4aomme CHCTeMbI 11

MO2KHOCTSIM CPABHUMBIX C HHTEJIJIEKTOM Y€JIOBEKA. 3/1eCh BOZHUKAET Psi/l
OY€eHb BaXKHBIX BOIIPOCOB, KOTOPBIE BBIXOJAT 3a PAMKHU CTATBH, HO KOTO-
pble, 1o KpaiiHeil Mepe, cjieoBaso 66l 0003HAYUTD.

e Ecim ynmamoch 00yuuTh KOMIIBIOTED, TO IOYEMY 3HAUUTE/IHHAS
9acCTh JleTell B IIIKOJIE HE OBJIa/IEBAET CTAHJaPTHBIM IITKOJIbHBIM KyP-
COM MaTeMAaTHKH, U JaJjiee 3TO HEIIOHUMaHNe PaCIPOCTPAHSIETCS, CO-
OTBETCTBEHHO, HA BBICHIYIO IITKOJIY !

e Moxker s cunTaThbcss 0Opa30BAHHBIM YEJIOBEK, HE BJIAJICIONIEN 110~
HUMaHHEM MaTeMaTHIECKOTO CII0CODa paccyKIeHuii?

e CyImecTByeT JM I'yMaHUTAPHBIA ACIIEKT MATEeMATHKA W B YeM OH
cocrtont?

CHucok BOIPOCOB MOXKHO ITPOJOJIZKUTh.

EcrecTtBenno, uTo BOIpOCHI, 33/ aHHbIE HAMM BBIIE, UMEIOT OTBETHI
[11-13], u Hag0 AyMaTh, UTO HE MOCJIEIHIOID POJIb B IIPOIEcce OOyYeHuUst
UTPaET MPEeMETHOE COlepKaHe U3ydaeMbix pasaeaos. OO 3Toit mpobiie-
Me — O cojiep:KaHuu OOpa30BaHUsi — MHOI'O TOBODPST U JUCKYTHDPYIOT
1 OCODEHHO 110 MPOOJIEME COOTHOIIECHUHM 'yMAaHUTAPHOIO U €CTECTBEHHO-
HayvHOrO 3HAHUSA. ['py0O TOBOpsI, B HACTOsAIIEE BPEMs JIMHUs DPasjielia
MIPOXOJIUT IO KOJIMIECTBY YACOB, OTBEJIEHHBIX HA M3yUeHNEe MaTEeMaTHUKH,
bU3MKN, XUMUU U JPYTUX [IPEJIMETOB IUK/Ia €CTECTBEHHOHAYIHBIX JHC-
[WIJIMH B CPABHEHUHU C IMPEeJIMETAMHU TaK Ha3bIBAEMOT'O I'yMaHUTApPHOTO
K/a (Kak MpaBujio, 9TO Te JUCIUILIMHBI, TJe HET MATEeMATHKH, Oa3u-
pyromeiicss Ha (OPMAJIM30BAHHBIX MCYHCIeHNsX). [Ipu sToM Masao Kro
3a/1aeTcA IVIyOOKO BOIIPOCAME THUIIA:

e A uTO s@aeT m3ydueHune TON WM MHON JUCIUILINHBI, B 9eM ee (yH-
JTAMEHTAJILHBIN U OOIMIEKYILTYPHBINH CMBICIT?
e CymecTByeT Ju Tpeea 6a30BLIX 3HAHUN, HUXKE KOTOPBIX HEBO3-

MOXKHO OObSICHUTH CMBICJI CJIEAYIOIIEro B MOPSIKEe 00yJIEHHsI [IPe/I-
meta?

e [Jouemy B miKoJIe HAJIO U3yYaTh (DUNKY, XUMUIO U T.JI., HO HE HAJIO
U3ydarh (DUIXUMUIO WA XUMQPU3UKY ?

e Yro Takoe yHIaMeHTAJIbHOE 3HAHWE U (PYHIAMEHTAJbHBIE IIPeJl-
MeTHbIe 00J1acTu?
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B wacTHOCTH, BOZHMKAET BOIIPOC O TOM, Kakoii Habop 0A30BbIX 3HAHUI
HEOOXOIUM, eCJTH TOBOPHUTH O HOBOM 00pa30BaATEILHOM MOJIESH, U KaK JI0JI-
JKeH BBITJISIZIETh UX 9JIEKTPOHHBIH 06pa3? Ananaus Mosesreil u cobcTBeHHbIE
paspaboTku B o6pasoBaresibHOl obiactu |1, 5, 7-8] mo3BoJstoT ciiesarh
BBIBOJI, UTO IIPOCTOE OTOOpaKeHue yIeOHBIX MATEPUAJIOB B 3JIEKTPOHHOM
Bujie (B TOM 4YHCJIe METO/IMYEK, TeCTOB U T.J.) He CJIUIIKOM CHJIbHO J106aB-
JisieT B 9acTu 3hOEKTUBHOCTA 00Pa30BaTEIbHOIO IIPOIECCa, 3aTO BeCbMa
VJIOPOXKAET €ro, eCJu yIUTHIBAThH 3aTPaThl Ha CO3JAaHUE U IMOJJIEPKAHNIE
COOTBETCTBYIOIIEH MHMOPACTYKTYPBI JIJIs SJIEKTPOHHON MOJIe/n yIeOHOTO
nporiecca. Heobxomnmo, HalpuMep, HAJIMIre CIenuaabHO pa3paboTaHHBIX
U TIIATEJBHO MPOJyMAaHHBIX 00pA30BATEJIbHBIX TpacC (CHCTEM HaBUTa-
[[1K) 110 TAKOIO Pojia yIeOHOMY MaTepHaJly, 9To He PEIaeTcst Ha OCHOBE
MMEIOIIUXCS CTAHIAPTHBIX CETEBBIX CPEJICTB, a TPEOYET CIIEIUABHBIX Pe-
MIEHUH, €CJM Mbl CTPEMHUMCsS K JOCTH2KEHUIO HOBOI'O YPOBHS KadecTBa
obpazoBanus. B wactaoctu, mosromy Internet me sBisiercst nu ob6pazo-
BaTEILHON, HU 0Oydalomeii cpejioii, HO MOXKEeT WrpaTh (H PEeaJbHO ITO
POUCXOJIUT) BayKHYIO POJIb B NH(MOPMAIIMOHHOM HACBINEHNH 00pa3oBa-
TEJIbHOW CpeJibl.

IIpoBoauiica amayin3 mporecca 0O0yUeHUs C TOYKU 3PEHUS CO3JAHUSI
THUIIOJIOTUN UMEIOINXCsT 00PAa30BaATE/IbHBIX 3a/1a4, TUIIOB YIIPaXKHEHUH 1
T.JI. C IEJIBIO CO3/IaHUSI KOMIIBIOTEPHBIX 00y YAIOINUX CUCTEM, 8 TAKKe TeX-
HOJIOTHIl UX CO3JIaHUS B PA3/IMIHBIX MPEIMETHBIX O0JIACTHAX, [MPU STOM
HaC WHTEpecoBajia Ha IEPBOM STalle MCCIEIOBAHUN TEXHOJIOIUS CO3/a-
HUsI KOMIIBIOTEPHBIX MHTEPAKTUBHBIX OOYUAIOIIMX CUCTEM C JIEMEHTAMU
MHTEJUIEKTYAJIBHOTO MOBEJIEHNsT, KOTOPOE 3aBUCHUT OT MOBEJICHUST yIEHM-
Ka B IIPOIECCE ero OOYUeHUs U €ro yCIEeXOB B JOCTHKEHUU yIeOHBIX Iie-
seit u T.71. JloBoJibHO Jierko (hopMyTUPYIOTCS TpeOOBaHUs, HAIIPUMED, K
KOMITBIOTEPHBIM O0YYaIONUM CUCTEMaM U IIpOrpamMMaM, ITOObI OHM Obl-
JI [IPUBJICKATEJIbHBI JIJIS UCIIOJIB30BaHUsT B y4eOHOM Tporecce |1], Mbr
[IEPEYUC/IMM HEKOTOPBIE U3 HUX.

e OdopmiieHne OTIEIbHBIX CTPAHUI] IKpaHa JIOJKHO XapaKTepu3o-
BAThCA UHTYUTUBHO MOHATHBIM HHTEP@EHCOM 3a CUIeT NPUMEHEHUsT
rpaduKu, MBeTa, U Ip.

e JI0JKHBI ObITH 1IPEJyCMOTPEHBI MHOIOYHUC/IEHHBIE (B TOM YHCJIE U
MHOTOYPOBHEBbBIE) PA3BETBJICHUs 00YYAIONIEll TPOrPAMMBI, TO €CTh
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HEBO3MOXKEH TOJIBKO «JTMHEHHBIN» ([10C/Ie/I0BATE/IbHBIN, Al 32 Iia-
I'OM) IODsIJIOK BBINIOJIHEHUs] IIPOrpaMMbl. Bosiee To4uHO, Takoii pe-
2KUM JIOIIYCTUM, HO OH HE JIOJI?KEH OBITh €IUHCTBEHHOI CTpaTeruei
o0yteHust 1 KpOMe TOr'0 TAKOH peKMM BO3MOXKEH B IIPOIIECCE TOIa~
rOBOro pazbopa IJIOXO YCBOCHHOI'O MATEPHUAJIA.

JloJKHBI UMEThCSI Pa3HOOOPa3Hble BO3MOYKHOCTU UCIIOJIb30BAHUST
YUYEHUKOM PAa3JIMYHBIX BCIOMOIaTeJbHBIX CPEJCTB IIPU BO3HUKHO-
BeHUU TPoOJieM B Iporiecce O0ydeHHsi. DTO CHUCTEMBI ITOJICKA30K,
CCBLIOK Ha JIOTIOJHUTEbHBIE 00yYalOIIe MaTepHaJsIbl, BbIXObI HA
vHble THHOPMAITUOHHBIE MATEPUAJIBI U T.J., BIUIOTH 10 U3MEHEHUS
cTpaTeruu 00yJIeHus.

Jlomken nMeTbesi OOJIBINON 3arac Pa3HO00PA3HBIX MOTHBUPYIOIIIX
u nadopMupyOIHX (0OPATHBIX) COOOIEHN (aeKBATHBIX JJIsI BOC-
npusiTHsi 00y YAIONMMUCS ), TO €CTh BAPUATUBHOCTH MHOYXKECTBA CO-
obrennit oOyvarorieil mporpaMMbl JIOJ?KHA OBITh  «JO0CTATOYTHO»
601111011, DTO TpebOBaHUE PACIPOCTPAHSETCH U Ha IIPOIECC TIOBTO-
peHust yaebHOTO MaTepuaia. Kpome TOro nMpu MOBTOPEHUN JOJIZKEH
OBITH B HAJIMYUN WHOW MATEPUAT C 33 TAHUSIMHU, YeM MPU 00y IC€HUH.

HomxaO OBITH MHOrOOOpaszme Bapualnii B ITOCTAHOBKE 3aJIaHMIA,
pa3HO0Opa3Hble BO3MOXKHOCTH B3aWMOJEHCTBUsI ¢ 0Oydatomeit mpo-
rpaMMO#, KaK CUCTEMHBII IIPUHIAIL €€ IIOCTPOCHUS.

JloskHa ObITH 0becIieveHa IIOCTOSTHHAS IPUBSA3Ka BPEMEHU U TEMIIa
00y4eHHs K YPOBHIO PE3Y/IBTATOB KaKJI0I'0 OTJIEJIBHOIO 0Dy Jarolle-
roCst U €ro MCUXOPU3NIECKUM BO3MOXKHOCTSM BOCIHPHUSITUS MaTe€pPHU-
asa obydeHus (aganTaiysi K 00y9aioIeMycsi), YTO HPeJIoiaraeT
HAJIMYKME B CUCTEME pa3HooOpas3usi crpareruit oOyvueHus B 3aBUCHU-
MOCTHU OT THUIIa yYIEeHHUKA.

OOy Jaromuiicst MOKeT aKTHBHO BMEIINBATHCS B PEIYJINPOBAHIE XO-
Jla TIporpaMMbl (yMeHbIIIeHHe Wi yriIyO/eHne MaTepuasia, BbIXOJ
Ha JIONOJIHUTEbHbIE YIIPAYKHEHWs, H3MEHEeHHe TeMIla 00ydeHusl 1
T.J.)

JomkHa UMEeThCsI BOBMOXKHOCTD TIPEPBIBAHUSI LPOIEcca 00y IeHUsT
B JII060OIT MOMEHT BPEMEHH C COXPAHEHHEM JOCTHIHYTHIX K ITOMY
MOMEHTY Dpe3yJIbTaToOB 00yueHusi CTyjeHTa (IPOTOKOJ O0YUeHMUs).
EcrecTBeHHO, UTO JI0JKHA TaK:Ke 00ECIeYHBATHCS BO3MOXKHOCTD
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IPOJIOJIZKEHUST 3aHATUS C TOIO MECTa, Ha KOTOPOM OHO OBbLIO IIpe-
PBaHO, WM BO3BpaTa K HadaJly (110 XKeJaHUIO yIeHHUKA).

Habop Takux JOCTATOYHO OYEBUIHBIX TPEOOBAHHUN MOXKHO PACIIU-
PSATH, HO y2Ke TOT MPOCTOH TO CBOUM (DOPMYJIUPOBKAM CIIMCOK PE3KO
cyzkaeT HabOp KOMIIBIOTEPHBIX CHCTEM, IIPETEH/IYIONNX OBbITH eIre u 00y-
JaoNUMu  cucteMaMiu. U rIaBHBI BOMPOC, KOTOPBI BO3HUKAET, €CJIN
[IPHUHATH TOT CHHCOK 3a OTIPABHYIO TOYKY, KaK JIeJaTh TaKhHe CUCTe-
MBI, 0OJIQIAIONINEe K TOMY K€ WHTeIEKTYAIbHbIMI pyHKIaMu! OTser
HA 9TOT BOIPOC TAKIKE ITOKA HAXOJUTCS B UCCICIOBATEILCKON CTAJNN U
Jlajiee Mbl U3JIOYKMM HEKOTOPBIE HAIM PE3YJILTATHI, MOJIYIeHHbIE B 9TOM
obJracTu 3a HOC/Ie[HIE HECKOJIBKO JIET.

1. OnpIT co3gaHnss 00ydYalOMIX CUCTEM

O/iHUM W3 NPUMEPOB PENIEHUs TPOOJIEM CO3JaHUsT WHTEJUIEKTYAJb-
HBIX 00y4Jaromux cucreM siisiercst npoekt «IDEA» (cosmanue sxcnepr-
HBIX CHCTEM B 00JIACTH 00y UEHHUs 110 PA3JINIHBIM PEMETHBIM 00IACTSIM )
[1]. B Hem mpejjiarayioch co3JaHue Ha OCHOBE ABTOMATHBIX Mojeeil [3]
MOJICJINI yIEHUKA U YIUTeJIs, KOTOPbIEe B3AUMOJCHCTBYIOT MEXKLy CODOi
gepe3 MPOCTPAHCTBO y4eOHOro marepuasia, (hopMajiu30BAHHOTO B BUJIE,
HaIpUMep, pa3MedeHHBIX WH(MOPMAIMOHHBIX JIEPEBbEB MJIM HArpyKeH-
HbIX I'padoB bosiee 00ITIEr0 BHja. YIaJ0Ch IOCTPOUTD YIAMHBIE TPUMEPDI
0BydaloMX CUCTeM B O0JIACTH M3y9eHHsl MHOCTPAHHBIX $I3BIKOB (B TOM
qHCJIe ¥ ¢ IPUMEHEHHEM SKCIIEPTHO CHCTEMBbI ), KOTOPBIE OJJHAKO He ObLIH
Pa3BUTHI /IO CBOET'O ITOJTHOI'O 3aBEPIIEHUS N3-32 HEOOXOMMOCTU CO3/IaHUST
0oJIBITIOr0 HabOpa PEeNIaloNnX IPABUJI, YTO TPeOOBAIO OOJIBLIIUX 3aTPAT
PEecypcoB, KOTOPBIMU OPraHU3aTOPhI PabOT B TO BpeMsl He 00JIa IaJIn.

IIpoekT «IDEA» Bozuuk B 1990 r. B pe3yJibraTe Hay9IHOI'O COTPY/IHU-
JecTBa cHadasia jaboparopun «IIpobsiem TeopeTnveckoit KNOEpHETUKU,
a 3areM u Kadenpbl «MareMaTnueckoil TeOpUN MHTEJIIEKTYaIbHBIX CHU-
cTeM» MexaHUKO-mMaremarudeckoro cdaxkymaprera MIY um. M.B. Jlomo-
HOCOBa (MHUIIMATOP U PYKOBOJIUTETH PabOT — 3aB. Kadenpoil akaieMuk
n.d.-mu. npod. Kyapsisues B.B.) u Uucruryra pycckoit m coBeTcKoil
KyJIbTypbl Pypckoro yausepcurera (r. Boxywm, lepmanust) (3am. gupexTo-
pa uncruryTa J1-p K. Bammk). IIpoekT ObLT 0J{HUM U3 IEPBBIX POCCHIACKO-
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FEPMAHCKUX HAYYHBIX [IPOEKTOB B 9TO# 00JIACTH, JABIIHI MOIHBIH TOJI-
YOK JIJIsI UCCJIeIOBAHU 110 TTpob/jieMaM KOMIBIOTEPHBIX CUCTEM 00y eHUsT
Ha BBICOKOM MEXKIUCITUILTHHAPHOM ypoBHe. [lo3/1Hee K TPOEKTy MMOIKIIO-
unach HeMenkas dupMma Link&Link GmbH, koropast un dpunancuposaJia
paspabotky. [lepBasi Bepcusi HHCTPYMEHTAJILHON CUCTEMbI JIjIst pa3paboT-
KU MHTE/JIEKYAJIbHBIX 00yYaioNux CUCTEM MOSBUIACH IIPUMEPHO B cepe-
quae 1992 r. u BKiovasa B cebsi: aBTOPCKYIO CHCTEMY (CpeJicTBa paspa-
6oTKM COOCTBEHHO KyPCOB), CUCTEMY YU€HUKA (CpeIcTBa OTOOPasKeHUsT Ha
9KpaH y4eOHOro Marepuasa) ¥ CPeJCTBa Jisi CO3JaHust SKCIEPTHOI cu-
cremel (9C) (obosoukn JC). Beln pazpaboran JeMOHCTPAIOHHLIN KypC
«MranbsaHckuil 361K JJIT HEMIIEB-TYPUCTOB» C MPOCTHIMU JIEMOHCTDAIIU-
sIMH BO3MOKHOCTEIl 9KCIIEPTHOI 00yvaroIieil CucTeMBbl.

Kypc u cucrema «IDEA» ObLin mpojieMOHCTPUPOBAHBI Ha BBICTABKE
CeBIT-93 (l'annosep, I'epmanust) u moJIy g Xoporiue OT3bIBbI ClIEIa-
JIUCTOB.

ITo pesynpratraM MapKeTHHTOBBIX WCCJIEIOBAHUN OBLIO DENIeHO B
IIEPBYIO Ovepeib pa3pabaThiBATL MHCTPYMEHTAJIbHBIE CPEJICTBA /s Pac-
IMIUPEHUS BO3MOYXKHOCTEH IPOEKTUPOBAHUS JIM3aiiHa KYPCOB, PeaIn3aIiun
JIOTIOJTHUTE/IbHBIX MTPE3EHTAIMOHHBIX BO3MOYXKHOCTEN U T.JI.

Yactb, cBazannas ¢ 9C, okazajiach Ha TOT MOMEHT HEBOCTPEOOBAH-
HOI PBIHKOM 00pPa30BATEILHBIX YC/IYT, U TEM CAMBIM (DUHAHCHPOBAHUE
sTuX pazpabortok 6wL10 pupmoit Link&Link GmbH mpexparteno, onnako
B TedeHuu 1993-1995 rr. npojozkaauch Hay4YHble MCCJIE/IOBAHUS B 9TOU
obnacru, dunancupyemble u3 nporpammbl «INTAS» (rpant INTAS 94—
0135), KoTopble Mpojo/KAIOTC U ceiidac npu nojyiepxkke PODU, de-
JepaabHoOil TieseBoit mporpamMmbl «HTerpamusi» u T.4. B To ke Bpems
dupmoii Link&Link GmbH ¢ 1993 mo 2001 1. 661710 BBITYIIEHO HA PHIHOK
Tpu pasysndHbix Bepcun «IDEA»; B HacTosiiee BpeMst mpoiaeTcst BEpCust
IDEA 4.0 Professional.

Ee omymmunTesibHBIME OCOOEHHOCTIMU SIBJISIIOTCH

e OTKpBITAs apXUTEKTypa — PACIINPEHUE BO3MOXKHOCTEH CHCTEMBI
3a CUET IOJKJIIOYAeMbIX KOMIIOHEHT;

e BosmoxkHOCTH co3jiaBaTh Internet-Bepcuio yuebHOro Kypca;

e Hayimune wuHTE/IEKTYaJbHBIX ACCUCTEHTOB, IOMOIAIONIUX CO3/a~
BaTh YIPAaXKHEHUS U IIPE3eHTAINN Oe3 TPOrpaMMUPOBAHUS;
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e [lommepkka Bcex HanboIee pacIpPOCTPAHEHHBIX MyJIbTHME Ha-(hop-
MAaTOB;

e B03MOXKHOCTH CO3/[aBaTh IIAT(OPMHO-HE3ABUCUMbBIE KYPCHI;
e mmopT u3 6a3 MaHHBIX;

e Bo3MoKHOCTE pabOThI HAJ[ KyPCOM HECKOJBKUX aBTOPOB OJHOBDE-
MEHHO;

o Ilommepxkka crangapros AICC, XML.

Bosee momgpobuyio nndopmaninio MOXKHO MOJTYyIUTh HA caiiTe (pupMbI
Link&Link GmbH (www.linkundlink.de).

Cremyer Tak»Ke OTMETUTb, YTO HAYIHOE COTPYIHUIECTBO, BO3HUK-
mee B pesysabrare paboTbl Haj npoekToM <«IDEA», mpuBeso Tak:ke
K HOBBIM OPraHU3aIlMOHHO-HAYYHBIM U OPraHU3AIMOHHO-YIeOHBIM (hop-
MaM POCCHUCKO-TePMAaHCKOro corpyanudectsa: B 1991 r. Obur cozman
POCCHIICKO-HEMEITKAM Hay4IHBIN 1eHTp «MOCKOBCKHIT Hay4YHBIN IEHTP 1O
KysbType u uHbopMarmosHbiM TexHooruam (MHIT KNT)», naunuaro-
paMu yUIpeXKIeHNsT KOTOPOro BhIcTymuian yuenble m3 MI'Y nm. M.B. Jlo-
MoHOocoBa, MacTuTyTa Muposoit mureparypsl AH CCCP, UucturyTa pyc-
CKOIl U coBerckoil KyabTypbl Pypckoro yuusepcurera r. Boxym (Iep-
MaHWsi), YacTHbIe Jinia U npeanpuaumaresn u3 lepmanun u Poccnu.
Hewmernkoit dupmoit «Bo-Data» B 1991 r. 6bL1a mpegocraBiieHa B Ka-
qectBe Oe3Bo3mesgHoro gapa MHIL KUT mia maydHbx mcciegoBaHmit
JIOKAJIbHAs KOMIIBIOTEpHAas CceTh u3 21 KOMIIbIOTepa C JIMIEH3UOHHBIM
[IPOTPaAMMHO-MaTEMaTHIECKIM obecriedenueM, a VIHCTUTYT MUPOBO# Jin-
teparypel AH CCCP mnpemocraBmyi ¢BOM ILIOMIAIH JIJIsT pa3MEIEHHUsI
KOMIIbIOTepHOTr0 obopymoBannsa u corpyaaukoB MHIL KWUT. Ilozmuee,
B Teuenun 1993-1996 rr. gy perreHus Pa3UYUHLIX HAYYHBIX, yUI€0-
HBIX U OPraHMU3AIMOHHBIX 3aJad OB CO3JIAHBI PA3JIMIHBIE COBMECT-
Hble POCCUICKO-TePMaHCKue CTPYKTYPhI: Poccuiicko-repmanckuit mHCTU-
TYT HayKu 1 KyJabTypbl (Ha 6aze MI'Y um. M.B. Jlomonocosa), UucruryT
eBporeiickux KyabTyp (Ha 6ase Poccuiickoro rocyiapcTBeHHOTO Ty MaHU-
tapHoro yausepcurera) u jap. C 1995 r. MHIL KUT paboraer B TecHOM
KOHTaKTe ¢ PoccniicKkuM rocyZlapCTBEHHBIM T'YMAHUTAPHBIM YHUBEPCHUTE-
TOM HaJT IpobJIeMaMi KOMIIBIOTEPHBIX 00y9aronmx cucreM u cpej. Kpo-
M€ TOro, CJEJIOBAJO0 Obl OTMETUTH HEPBBLI cOCTAB paboueil IPYIIIbI 110
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UCCIEOBAHUIO TPODJIEM CO3JIaHUST KOMIIBIOTEPHBIX O0YYAIONIX CHUCTEM:
a.b.-v.H. npodeccop B.B. Kyapsisiies (Poccusi, pykoBojuTesb mpoex-
Ta ¢ poccuiickoit croponsl), ji-p K. Bamwmk (Iepmanusi, pykoBomuTesib
paboT ¢ Hemenkoii cropoHsl, sKcnepr-duitoior), gom. A.C. Crporasos
(Poccust, oTBeCTBEHHBIN UCTIOJHUTESB), HaydHble coTpyaaukn [1.A. Asu-
ceitunk (Poccust), B.B. Ileperpyxun (HbIHE paGoraer MpoOrpaMMECTOM B
Kanane), B. Jluak (I'epmanus), A. Jlunk (epmannst).

Ha ocuose uncrpymenraibuoii cpeapl «IDEA 2.0» u «IDEA 3.0
Professionals 0bu1 co3maH psiji MyJIBTUMEIUAHBIX OOYUIAOMMX U TECTHU-
PYIOIIUX CUCTEM U 3JIEKTPOHHBIX MOHOrpaduit mo madopMaTuke, ryMma-
HATAPHBIM HayKaM, MeJUIUHE U JPYTUM IIpeaMeTHbIM obsacTsM. OTpa-
GarbiBaJICAd ONBIT 3MMEKTUBHOINO HUCIIOJIB30BAHUS TEJIEKOMMYHUKAIIUNA B
obyuenunn B pexkumax «off-lines u «on-lines. Beero 3a 1995-2001 rr. 6BI-
JIO TIPOU3BE/IEHO TOPsiIKa 15 KypcoB, 9acTb U3 KOTOPBIX ObLIa TUPAXKU-
POBaHAa W BBINMYIIEHA HA OTEYECTBEHHBII PHIHOK 00PA30BATE/IbHBIX YCJIyT
B paMKax BHYTPEHHEro 3aka3a PocCHiICKOTO rocyiapCTBEHHOTO I'yMAaHU-
TapHOIO YHUBEPCUTETA. Y IOMSIHEM HEKOTOPBIE U3 3TUX 00PA30BATETBHBIX
IPOJLyKTOB.

o «OCHOBBI KOMIIBIOTEPHON I'PAMOTHOCTHY — KYPC IPETHAZHAYUECH JIJIsT
HaunHAIOMUX B objactu wHMOpMaTuku. COMEPXKUT 00y UIAIOILY O
CUCTEMY TI0 OCHOBHBIM IOHSATUSIM HH(MOPMATUKH;

o «Pycckas paszroBopHas pedb JJIT WHOCTPAHIEBY — MPOABUHYTHII
KyPC JIJIsT HHOCTPAHIIEB, U3YJAIOMNX PYCCKuil a3biK. COMep:KuT Ha-
60Op HECKOJBKUX TEM JIJIst OOINEHUsI ¢ MYJIbTUMEUHHBIMU CPEJICTBA~
M obydenns. OOydaronas cucTeMa UMeeT MOJICPKKY Ha aHTInii-
CKOM, HEMEITKOM U (DPAHILY3CKOM S3bIKAX;

o «IIpoekTupoBanune wmrbopmalmonubix cucrem B Winword, Excel,
Fox-Pro» (coBmecrno ¢ dakynbrerom unudopmaruku PITY) —
CTaHIAPTHBII CeMeCTPOBBIi KypC, OpPUEHTUPOBAHHBIN Ha CTYIECHTOB
ryMaHATAPHBIX BY30B. CONEPKUT PA3BUTYIO CUCTEMY OOyUEHUS Ha
OCHOBE TITATEJIbHO Pa3pabOTaHHBIX TECTOB;

e «Pycckas Kynbprypa Ha 1mopore HoBoro BpemMenns — MyJIbTHMe M-
HBIl y4eOHHUK 1O KYJIBTYPOJIOTUN;
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e 3uaere mu Ber A.C. Ilymkuna? Obygarommas 1 TeCTUPYIOIIAast MPo-
rpamma Jyist yanreseit u yaernkos (K 200-seTuio co jiHst poXK IeHust
A.C. Ilymkuna)»;

o «1917. Tlyrakar B pPEBOJIIOIUU — PEBOJIONNS B ILJIAKaTe» — O00y-
YaoIast CUCTEMA C PA3BUTHIMU HABUTAITMOHHBIMUA BO3MOXKHOCTSIMU
JABUZKEHN A 11O KyPCOBOMY MaTepuaJry, COOep>KuUT OpI/II‘I/IH&JIbeIfI Ha-
60p yIpakKHEHU, MOCTPOEHHBII HA OCHOBE BU3YAJIBLHOIO IJIAKATHO-
ro matepuasa. O0beM Kypca COOTBETCTBYET CEMECTPOBOMY yIeOHO-
My MaTepuaJy;

e «Ayckysbranus JErkux» (COBMECTHO C MHCTHTYTOM IyJTbMOHOJIO-
run M3 P®) — Kypc COIEPKUT OCHOBBI &yCKYJ/IbTAIUH, TEOPUIO U
[PAKTUKY [PUMEHEHUs] OTE€YECTBEHHBIX IIPEIApATOB IPU JICIYCHUH
aCTMBI, a TaKKe HabOP TPEHUPOBOUYHBLIX yIPAXKHEHUN IO PACIIO3HA-
BaHUIO XapaKTEPHBIX 3BYKOB IPU AyCKYJIbTAIUU JIETKUX B CJIydae
Pa3IUIHbIX 3200/I€BAHNUIL;

® «YJIBTPa3ByK U COCYABI. Teopust m MpakTUKa» — JIEKTPOHHAsS MO-
Horpadus.

2. OcobeHHOCTH OOyUeHUH

Brumn pazpaboranbl pa3iudHbie CXeMbl OPTAHU3AIUH TUCTAHITHOHHOTO
obyuenust, OqHa U3 KOTOPBIX ObLIa CIeIaHa CIeIUAIbHO /I IPUMEHEHUST
B HEll TEXHOJIOTUU Pa3pabOTKU 00y JaOIUX KyPCOB HA OCHOBE UHCTPYMEH-
TaspHOM cpebl «IDEAy, uro cHIMKAJIO 3aTpaThl HA CO3IAHNE MYJILTAME-
JIMITHBIX 0DydJatonux KypcoB. OO6Imast cxema OpraHU3alid TAKOrO THUIIA
obyueHus NpuBeIeHa Ha pUCyHKe 1.

Ha ocroBe 3T0it cXeMbI OpraHu3aIuu JUCTAHIIHOHHOTO 00y YeHust ObLIN
9KCIEPUMEHTAJILHO AlPOOUPOBAHDBI BCE €€ KOMIIOHEHTDHI C UCIIOJIb30BaHU-
eM e-mail, FTP-mporokosa u T.11., mprdeM IpoIecc B3auMOIEHCTBAA 1103~
BOJIsLII, paboTasi ¢ Kypcamiu, co3aanabivu npu nomontu «IDEA» (yuebnast
cpe/Jia), UCHOJIb30BaTh YKa3aHHbBIE BBIIIE IPOTOKOJIbI 00MeHa nHMOpMAIi-
el 771 B3aUMOJIEHCTBHS C IIPEOJIABATE/ MY U YIeHUKaMU Oe3 BhIXOJ[a U3
yuaebHol cpeibl. KpoMe TOro ObLIN yCIEITHO TPOBEIEHbI CEAHCHI JIUCTAH-
1ronHOro 00yuenust ¢ yuusepcurerom Oraiio (CIIIA) B pexxume on-line ¢
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(Toaosuoit BY3 110 Henoub308as1io H paspa-

Gotxe Texnonorny IDEA B AMCTaHIMOHHOM
Kotcy AbTallin, CoBeTbL, peRoMCITIALNH 1 T4, e ——

E-mail, Internet

basoBble Kypebt

Cepeep BY3a

IIpenonaBatens exAMIecKIe
(Terotop) i cpencrsa
PErHOHANBHOTO YPOBHS ¢ obyuennst

—

—

—
-7
/ // X
TTPOTOKOMET OBYHCHHS, OGHOBICHHEIC MATCPH-

Y — BT, CORSTH H PEROMCHTAIIHH ABTOPOR KYPCOD
KoMIbiOTop (Internet, FTP-upotoko1  T.4.)

IDEA Run-time ’

SESso-aswekodes o

KoHcy b TanHoHHbI#
TIEHTP N0 TEXHONOTHH
1DE.

THoTpyMeHTaTEHbIe
cpeacisa paspaborku
KOMIIBKTCPHBIX

DNIEKTPOHHbIE (015} Harmast 06YUalOIMX cpel
p Y

yueGHUKH HHTEPAKTUBHAS IDEA
(runeprexcr) runepMesHa-

cpena

CD-ROM, MarHMTHBIC HOCHTEH, BUIEO-AYAHO MATEPHAIDL..

[

Kauas! cBsa3m,
PACCEHINKA TIOYTOH M T. .

Puc. 1. Ilpuanunuabaasi TEXHOJIOIHYECKasl CXeMa IIPOIecca JTUCTAHIIH-
OHHOI'O ODYy4YeHUsI.

UCIOJIb30BAHNEM MYJIBTHMEIUIHOTO 00yJatomero marepuada (3ByK, rpa-
dbuka, BueO).

IIpu cozmanny KOMIBIOTEPHBIX OOYYAIOIMIMX CHUCTEM TAKOr'o poja u
9KCIIEPUMEHTAJIBHON OTPabOTKE HCIIOJIB30BAHUS CETEBBIX TEXHOJOTUN B
0OyYeHNH TPUILIOCH IIPOBECTH AHAJN3 OPraHW3allid PeabHBIX IIPOIEC-
coB 00y venust (1mmkoaa—BY3), u npu s1oM Gblila OTMEUYEHa OJIHA U3 IPUINH
BO3HUKHOBEHUSI OIPEEIEHHOTO CTPECca Y O0YIAIONIerocs MPHU MIePexoie
oT mKoybl K BY3’y, uTo Ha/10 yYuTHIBATH IIPU pa3paboTKe KOMIILIOTEpD-
HBIX CHCTeM OOydeHusi. [ JTaBHOE B 9TOM ITEPEXOJIE CBSI3aHO C M3MEHEHUEM
crrocoba opraHusaIuy yIebHOro mporecca M NCIOJIb30BaHIEM U OpUEHTa-
et yaeOHbIX MATEPHUAJIOB.

YV1e0HO-MeTOIMIeCKIi KOMILJIEKT JIJIsl MKOJIbI BKJIIOUAET B cebs yueb-
HUK, KHUTY Ui 9TeHusi, COOPHUK 3aJ/ad, MeTOANYecCKne YyKa3aHUs
JJIS YUUTEJs, IPAKTUKYM, yUIeOHbIe IIaHbl, IPOrPaMMBbI U JPYTHE Ma-
TEPHUAJIBL.
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Vuebuo-meTonueckuii KoMILiekT it BY3a BkitodaeT B cebst Kypce
JIEKIU, y4eOHUK, MeTOauYecKue MaTepuasibl ([Jisl CTYeHTa),
cOOPHUK 3aJ1a4, IPAKTUKYM, yIeOHbIE IIJIAHBI, TPOrPAMMBI U T.II.

KomrutekT st By3a oTyindaeTcsi OT MIKOJBHOTO JBYMsI KOMIIOHEHTA-
MU BbIJIEJIEHHBIMHE BBIIIIE TTOJTY XKUPHBIM mpudToM. [losBiisrorest iekinm u
METOUYECKNE MATEPUAJIBI JIJIsE CTYAEHTOB, KOTOPBIE OIPEIE/IAI0T PA3HBIE
TpebOoBaHuUsI K IpoIieccy 00ydeHust B mkoJie u BY3’e, uTo ciieyer yuecrh
[IPU CO3JIAHUU KOMIIBIOTEPHBIX cucTeM o0yueHust. OOydeHne B IIIKOJIE Xa-
PaKTEPU3YETCs MOCTOSHHBIM B3aUMOJICHCTBAEM yUHUTEIs U y4ueHuka. B
BY3’e BzaumoseiicTBre JIEKTOPa U MPEIOJIABATENsT CO CTYIAEHTOM PE3KO
cnabeer. Bosiee Toro, Bo3HHKAaET HEOOXOIUMOCTH CTYJIEHTY YMETb pado-
TaTh CAMOCTOSITEJIbHO, B TOM YHCJI€ éMY HEOOXOJUMO IPEIIPUHUMATD Ce-
pbe3HbIEe MHTEJJIEKTYa bHbIE YCUJIMs IO MPEBpalleHnio nHdopMaum,
[TOJIy9€HHO B IIpoliecce 0OyUeHnsI, B Oprann3oBanHoe 3uanmne. Koneda-
HO, CTYJIEHT MJIAJIIIUX KYyPCOB K CAMOCTOATE/ILHOI pabore He roTos. Ciie-
JIOBATEJILHO, TIPU CO3J[@HUN KOMITBIOTEPHBIX O0YYAIONMX CUCTEM HapPSLy
¢ o0ydJalonuM MaTeprajoM B HUX HAJ0 3aKJaJbIBATh (DYHKIHH 00yda-
forero npemnojasarests. [lociennee npemosaraer Hajaudue psiga QyHK-
nuii y obydarorieit cucreMbl. K UX 9uC/ly OTHOCATCST YMEHHE OTBEYATH
Ha Pa3JIMIHbIe BOIPOCHI, CHHTE3UPOBATH IIOCJIEIOBATEILHOCTH BOIIPOCOB
U yMeTh aHAJU3UPOBATH OTBETHI HA HUX yUeHHKa. I1oKa 3T0 BbIpaykaercs
JIMIIb B PA3HOOOpA3MHM KYPCOBOTO COJEPXKAHUS U BaPUATHUBHOCTH MHO-
JKECTBA BO3MOXKHBIX OTBETOB, & TaKXKe I[yTeM WM3MEHEHHUsI MOTHBAINU K
00y IeHNIO, HEXKEJIN IIPH 00ydeHn:u 6e3 KOMITBIOTEpa.

OrmeruMm, 910 B JIIOOOM Yy4eOHOM IIPOIECCE MOYKHO BBIJIEJIUTH HA HAII
B3IVIsL| TPU CTAHIAPTHBIE YaCTU: JIMJIAKTUICCKYIO, METOJIMIECKYIO U aH-
TPOIIOJIOTUYECKY IO (MM, HHAYE OBODsI, YeJI0BedecKuil hakTop).

JlnnakTudeckast 9acTh IPeJIIoJIaraeT CyIecTBOBaHe HH(pOPMAINOH-
HOI'O HAIOJIHEHUSI U HAJIMYIHEe CTPYKTYPbI y9eGHOro mpe/vera (HampuMep,
pecypchl Internet, cipaBouHble CUCTEMBI U T.I1.) — 1, KAK OTMEYEHO BBIIIIE,
OCHOBHO TIPOIPECC U MUK PA3BUTHsI KOMIIBIOTEPHBIX CUCTEM (B TOM YHCJIE
U TIPETEH/IYIONINX Ha 3BaHue 00y YaroliX ) IIPUXOJUTCS ceifuac Ha 9Ty 06-
nacTb. Merojndeckasi 4acTh (€Cau OHa IPUCYTCTBYET) BO BCEX KOMIIBIO-
TEPHBIX CHCTEMAaX BBICTYIAET cefiaac B BUJE TOJIBKO OJIHOI ( «IIKOJIBbHOIT» )
MOJIeJIM, OCHOBHAas CXeMa JAefCTBUN B KOTOPOH 3TO «BbLy4UJ — IIOBTOPUJI
— cnaur». Ha camom jsiesie ecth, 1o KpaiiHeil mMepe, TpU OCHOBHBIX THIIA
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METOIMYECKAX CHUCTEM OPraHU3aIlUU yIeOHOrO MPOIECCa.

IlepBrrii Tnn — wuHbOPMAIMOHHO-YIIpA>KHEHYecKasa opma
(oObIyHAsT MIKOTBHAsS (DOPMA);

Bropoit Tun — 3agagno-iiesieBasi popma;

Tperunii Tun — curyaTuBHO-IIpoOJIeMHas popma.

W Bo BTOpPOM, U B TpeThEM CJIyUasX HEOOXOJMM AKTHBHBIN YUEHUK,
3aJ1at0Muil Borpockl. TpeTbs dopMma oTyIM4aeTcss OT BTOPO OCO3HAHUEM
c110c0bOB COOCTBEHHO PAOOTHI U YIUTEJIEM U YIEHUKOM, & TAKKE HAJINIU-
€M OOIIUPHOIO JUCKYCCHOHHO-IIPOOJIEMHOI0 OOYYaIoIero MaTepuadsa, 1o
OTHOIIIEHUIO K KOTOPOMY HEOOXOJIMMO OIpEJIe/IeHIe MO3UINN YICHUKA U
yuuresisi. KoMIbioTepHble 00y4aloIiie CUCTEMbBI TI03BOJISIOT pa3paboTarh
11ocobusi, KOTOPhIE MOMOIYT OPraHU30BAThH YUEOHBIN ITPOIECC O BTOPO-
My W TPEThEMY THIIAM 33 CHET MOJIEJINPDOBAHUS OTJIEJILHBIX ACIIEKTOB U
dbparMenToB KaxK10ro cyobekTa yueOHoro mporecca (Bo B3anMOJIeHCTBIN
yuuTesIsi, y9eHUKa U 00ydJalolero Marepuasia) Ha OCHOBE MOJeIel 1 Me-
TOJIOB HEUETKON JIOTWKY, TIAPAJLIe/IbHOM 00pabOTKN BAPUAHTOB JICHCTBHIA,
UCIIOJIb30BaHUS SBPUCTUK U COJEPKATEIbHBIX UMUTAIIMOHHBIX MOJIEJIEH.
Kpome Toro BecbMa akTyasbHA aBTOMATH3AIMS 33/1a9l CUHTE3a Pa3JInd-
HBIX CIIeHApUEB 00YU€HUs], B YACTHOCTH, CO3/IAHIE TAKUX KOMITBIOTEPHBIX
CPEJICTB, KOTOPBIE II03BOJISIIM ObI PENIaTh 3Ty 3a/a4dy IlejiaroraM, He sB-
JISTIOIITUMCS TTPOECCHOHAIAMU-TIPOIPDAMMEICTAMHU.

B ucnosibzoBanny KOMITBIOTEPHBIX 00y YAIONUX CHUCTEM BAaXKHO OCO-
3HABATH IOOYK/IEHUS YeJIOBEKA IT0JIb30BAThCA TAKMMH cucreMamu. Ecin
CUCTEMA BBINVISIIUT KaK TPAJMIIMOHHBIN y4eOHUK, TO YEeJIOBEK €0, CKO-
pee BCero, moJib30BaThbCs He OYJET, IOCKOJIBKY IPOIle U yjio0Hee YUTaTh
yuebnuk. [logBurayTh desioBeka mob30BaThCsi KOMIIBIOTEPHON CUCTEMOI
MOTYT WHBIE TIeJIEBble YCTAHOBKM, HAIIPUMED, YKeJIaHUE TIOJIyYUTh BTOPOE
0o0pazoBaHme CAMOCTOSITE/bHO, HHTEPEC K KOHKPETHOI 1TpobJieMe, oIy de-
Hue HoBefie#t nudopMaruu u T.;1. KoMIboTEepHbIE CUCTEMBI TIO3BOJISIOT
JIETKO OOHOBJIATH COJIEPXKAHNE KYPCOB y4YeOHBIX JIMCIUILINH, J00aBJIATH
Pa3HOPOJIHBIE HJIEMEHTBI, UCIIOJIb30BATh HE PA3HECEHHBIE [0 PA3IUIHBIM
yCTPOWCTBaM BOCIIPOM3BEJIEHUs 3BYK, BHUJEO, I'DAUKY, YTO €CTECTBEHHO
[TOBBIIIAET IIPU COOTBETCTBYIONIEH OpPraHU3allud KadeCTBO YCBOEHUS HC-
XOJIHOI'O MaTepuaJia.

B npoekre «IDEA» [1, 2| yacTi4uHO peann30BaHbl 9TH IPUHIUIBL. Bbi-
Jla UCIIOJIb30BaHA KOHIIEIIINS SKPAHA KAK HAMMEHbBIIEH JMJIaKTUIeCKON
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eJIMHUIbI, nHMOPMAIMS HA KOTOPOM — THIA WHTEPAKTHUBHBIX KHOIIOK,
TUTIEPCCHLIOK, aKTUBHBIX 30H U T.JI. — IO3BOJISIET YUEHUKY YIPABJIATH
JIBUYKEHUEM U COOBITUSIMU KypCa, UTO YIPOIIAET CUCTEMY HABUTAIUH 110
HEMY.

OrutiieM HEKOTOPYIO POPMAUBAIIIO ITPOIECCa ODYUEHUS, JIEXKAIILY O
B ocHOBe mpoekTa «IDEA», KoTopast 3aTem Oy/eT yTOUHEHA B BUIE ABTO-
MaTHOU CXEMBI.

[TepponauasbHO 00Iasi CTPYKTypHast cxeMa mporpamMmbl «IDEA»
uMeJia BUJI, [IOKA3aHHBII HA PUCYHKE 2.

Bremsne nporpaMmsl Brenue 6a3bl JAHHBIX
(B ToM uncne Ha CD-ROM)

/ Pazpaborunk

Kypca

baza
JAHHBIX

\ AsTOpcKas
(YrpaskHeHHS, TEKCTHI, \ CcHcTeMa
m306pakeHus, 3BYK, BUJICO)

/ Pepnaxrop cuc-
TEeMbI HPOJYKIMi
HuTepakTuBHas OKcnepTHas
— 1
_ nporpamMma N cucreMa
(yuHTens)
Komnuasirop
I~ CHCTEMBI
‘[ l \\ MPOIyKLHMii
basza

Cnosapu pe3sy;IbTaToB
(JlaHHOTO yqeHHKa)

A

Tpebosauust x

KOMIIBIOTEPY:
8 MB RAM, RUN-TIME Meroaucr -
5 MB ua aucke 3KCHepT

(Bes 6a3 JaHHBIX)

Puc. 2. Cxema obyuarormeit mporpammbl «IDEA>.

VuebHbIT MaTepuaJl MPEICTABIAICT B BHAE HabOpa JIepeBbEB, NMe-
IOIIUX [EPEKPECTHBIE CCBLIKU, YTO OTPAXKAJIO He TOJbKO HEPAPXUIHOCTD
CTPYKTYPBI 00y4aIOIIero Marepuaia, Ho U PasjmdHOro pojia CCBLIKH, CO-
3/1a101[e BTOPUYHBIE U TIP. CTPYKTYPbI y9eOHOrO Marepualia, oTparka-
IOIIEe B3aMMOCBSI3M Pa3/IMIHBIX yUeOHBIX IeJIei, 3ajad u T.J. B 3aBu-
CHMOCTH OT THUIIA yYEHUKA, €ro yCIeXOB MU Hey/ad [peJIarajoch TPH
crparerun obydenust (ObicTpasi, HOpMaJbHasT U MeJlJIeHHas) (PUCYHOK 3).
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ey
Toxuenu

HaGopst THnos
ylpakHEHHH

VYupaxsernst (3

Crparerus oOyuenust 1 (Meuiennas)
Crpaterus ooydeHns 2 (HopMaIbHas)
- Crparerust o0yuennst 3 (Guicrpasi)

Ha pucyske m300pakeHBl IMHCHHBIC CTPATCTHH OOYYCHHA, COOTBETCTBYIOIIMC JBIDKCHHUIO B OJHOM HAIPABICHHH. DKCICPTHAS
CHCTEMA B IIpOIrpaMme IDEA Moruia u3meHsTh XOJI Iponecca L)G)"lc}l“ﬂ HEPEXO/I Ha JIpyrue Ccrpareruu 06_\/‘16}"/1517 TIOBTOP O/IHOTHITHBIX
YIpakKHCHHIT B ciIydac OMMGOK JOKATBHOTO XapakTepa, BO3BPATHI K PaHee NPOMICHHOMY MaTepHaly B cilydac GOJNBIIOrO KOIHICCTBA
PA3HOPOJIHBIX ONINOOK MJIM M3MEHEHMsl KauecTBa ommOOK. B mporecce oGydeHHs SKCIlepTHas CHCTEMa COXpaHsula MH(pOPMAIMIO O
TIPOXOJKIEHHN YIEHHKOM JIaHHOTO Kypca. [Tpi Bo30GHOBIEHNHN 06Y9EHHs IPONECC MOT HATHHATLCS ¢ MOMEHTa €T0 MOCTIEHETO OCTAHOBA.

Puc. 3. OOGyuatorue crpaTerud B SKCIEPTHON CHCTEME ITPOIPAMMEBI

«IDEA>.

IIpaBuna skcmepTHON cucTeMbl — 3TO npoayknuu Bujga <«FEecau
<ycIOBHE™> MO <JeHCTBUE™>>.

st 9KCnepTHOI crcTeMbl ObLTT pa3paboTaH CIENUAIbHBI MEXaHU3M
OIEHKN KauecTBa COOBITHIl, IPOMCXOJAIINX C ee ydacTueM (Halpumep,
JIOKaJIbHAs OIEHKA KadecTBa y4eOHOrO IpOIecca Ha OCHOBE BBIOpaH-
HOIl cTparernu), B BUJIE JOCTATOYHO GOJILIIOrO HAGOpa KPUBBIX, JOILYC-
KaIOIUX €CTeCTBEHHYIO MHTEPIIPETAINIO0 TUIMA <IIPOTPECC», «eINHUIHAS
omubKay, «HAPACTAHUE YCTAJIOCTH» W T.]I.

Ha pucynke 4 npuBejien ob0miuit BUJI IMPABUJI SKCIEPTHON CHUCTEMbI
«IDEA» u HEKOTOpBIE TUIIBI KPUBBIX, BOSHUKAIOIINX B 33/1a9aX 00y IeHUsT
UHOCTPAHHOMY $3BIKY.

Inasuoit nesibio poekra «IDEA» |1] 6buta paspaborka u jgoBejieHue
JI0 TTPAKTUYIECKOT0 WCIOJIHL30BAHUS TaKOW KOMIIBIOTEPHOH CHCTEMBI 00y-
YeHUsi, KOTOpasi MOJIEJIUPOBaJia Obl BCEX YyIaCTHUKOB 0DPa30BATEILHOTO
MPOIecca — YUHUTE/Isd, YIeHUKA, YIeOHBI MaTepua U OPraHu30BLIBAJIA
ONTUMAJILHOE UX B3amMmojeiicTBue. B mpoekTe ObLIN 3a/I0’KEHBI MEXAHI3-
MBI Jijist POPMUPOBAHUS MOJE/IN YIUTE/IS U YICHUKA, BBEJIEH OIIPEIe/IeH-
HBIM 00pa30M OPraHU30BAHHBIN yUIeOHDLIN MaTepuas ¢ SJIEMEHTAMU MYJIb-
THME/IMa U Ha 9TOH OCHOBE MMUTHPOBAJICH MIPOIECC PEABHOTO 0DyUeHus
C Y9IeTOM TaKHX XapaKTEPHBIX €ro 0COOEHHOCTeH, KaK B3aumMHas HACTPa-
MBAEMOCTh YUUTEJS U yUYEHUKA, CIIOCOOHOCTH YUEHUKA, ONTUMAJIBHOCTH
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Bux npoxykuuu (npasiwia): ITprMeph! TUMOB KPUBBIX:
Cobbimue - nonb306aHUE CIOBAPEM

Femu  {(coberruel, Tin xpueoit 1, uarepsar 1) u
(coObITHe2, THI KPUBOH 2, uHTEpBAT 2) U1 . . . }

mo  {zmeiicTBue}

Tun 1.

Tpoex (coObiTUE, THI KPUBOM, HHTEPBAT) MOKET
OBITH OT OJHOI A0 JECSTHU.

KasxnoMy coOBITHIO B poLiecce 00yUeHus:
COITOCTABIISIETCS. KPHBAS OTIPEIEIEHHOrO THIIA,
3aJaHHAsI HA HEKOTOPOM BPEMEHHOM HHTEPBAJE.

TTprMepsl COOBITHIL YACTOTA MOTB30BAHHS
C10BapeM, OUIHOKH TIPU BBINIOJIHEHUH YIPAKHEHHIT, Tun 2.
NPEBBIIIEHHE BPEMEHHBIX PAMOK, OTBEJEHHBIX HA
BBITIOTHEHNE YIPAKHEHNH U T. 1.

Tun 3.

Ilo BEPTHKANIN OTIOXECHA 9aCTOTa UCIOIL30BaAHNA
CIOBAPS, [0 TOPH3OHTANM - BpeMst (BpeMa ypoKa,
BPEMA U3YUCHUA TEMBL 1 'l'.Ll.)

Puc. 4. Tlpumepsl coObiTus U BUIA TPOAYKIIMM B SKCIEPTHOH cucTeme
nporpammbl «IDEA>.

CTpaTeruy JO3UPOBKU 3HAHUI U YIParKHEHUN y4uTeJIeM, CKOPOCTh 3allo-
MUHAHUS U 3a0bIBaHUS 3HAHUI yIEHUKOM, IIPOIOJI2KUTE/IHLHOCTD U YCTOMH-
YUBOCTb €r0 aKTUBHOI'O COCTOAHUA M T.II.

B 9TOM IIOJIXO/IE€ YIUTEJ/Ib U YIYEHUK MHTEPIIPETUPOBAJINCH KaK aJlall-
TUBHBIE aBTOMATHI [3], a mporiecc O0yYeHHs! COCTOSI B MX UTEPATUB-
HOM BBaHMOﬂeﬁCTBHH. CO CTOPOHBI aBTOMaTa-«ydIUTEJId» Ha KazKI0M IIla-
re BBIOMpAeTCs ONTHMaJIbHAasl C €ro TOYKU 3DEHHUs I0JIada aBTOMAaTY-
«y4YEHUKY» obyuaroleil nHGOpPMaIUU Ha OCHOBE TOI'O, KAK «YCBOWJI» Ha
IPEBLIYINNX arax o0y4eHns] TaKyo HHMOPMAIMIO aBTOMAT- <y IEHUK».

Obyuaroras cucreMa SIBAAETCS JTOCTATOYHO YHUBEPCATLHON JIJTsT 3a-
JIAHHOTO KJIACCA TPEIMETHBIX 00JIACTEl, & TaK»Ke OTKPBITOH, U JIETKO I0-
nojtHsieTcst mHMOpMaIueil BO BCeX CBOMX OCHOBHBIX dacTaAX. MojeabHbIM
KJIACCOM IIPEIMETHBIX 00J1acTell BLICTYIIAIN peasibHble SI3bIKU. TaxuM 00-
pa3oM, 3Tu 00y JaloIue CUCTEMbI TIOCJIE HAIIOJHEHUS X KOHKPETHBIM CO-
JeprKAHUEM CTAHOBUJINCH ObI KOMIIBIOTEPHBIMU OOy YAIOMIMMU CHCTEMaMU
10 KOHKPETHBIM S3bIKAM.
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B coorBercTBUE € M3/10)KEeHHBIM, B TIPOOJIEME CHHTE3a aallTHBHOTO
KOMIIBIOTEPHOT'O «y4HUTeJIs» HEOOXOIUMO ObLJIO PEIEeHUE CJIEIYIONUX OC-

HOBHBIX 3a/Jia4q.

5)

Cunres aBToOMaTa- « ydauresrd».
Cunres aBTOMaTa- « YYIEHUKaA».

Pazpaborka mHMGOPMAIMOHHON CUCTEMBI, AHAJIOTUIHON YICOHUKY C
YIIPaXKHEHUSIMU.

BripaboTka onTuMasibHON CTpaTernn B3aMMOIEHCTBUS KOMIIOHEHT
1-3.

Coznanne mHTEpdEiica ¢ MUPOKUMH CEPBUCHBIMU YCJIyTaMu st
I0JIb30BAaTEJI4.

Pemenne 3agaa 1-4 compsizkeHO ¢ pacCMOTpPEHUEM IIeJIOTO PsA/ia BO-

IIPOCOB. K ux YUCJIY OTHOCATCA:

a)

Paszpaborka punHamMuueckux 6a3 JAHHBIX M 3HAHUN, COCTOSIINX U3
OOJIBIITNX MACCUBOB CUHTAKCUIECKON MHMOPMAITUU CO CJIOXKHOM Cce-
MaHTUKONW U HEUYECTKUMHU JIOTUIECKUMU CBA3SAMHU. DT 0a3bl JOJIK-
HBI OBITH KOMITAKTHBIMHU 110 O0bEMY 3aHUMAEMOHN ITaMsITH, U B TO
2Ke BpeMsi TO3BOJIATD JIOCTATOYHO OBICTPO TOJIYyYaTh HEOOXOMMMYIO
“HOOPMAIIIO U3 HUX.

Pazpaborka mpu3HAKOBOIO MPOCTPAHCTBA OIMUCAHUS COCTOSTHUM
aBTOMATOB- «yUUTE/IsI» U «yUeHHKa» C yKazaHueM PyHKINOHAILHO-
MEeTPHYECKUX 3aBUCUMOCTEN MeK Iy HUMU, [IO3BOJISIONIIX 3a1aBaTh
GYHKITMOHIPOBAHIE STUX aBTOMATOB.

Pazpaborka onTuMasibHBIX CTpaTeruii B3anMOJACHCTBUS aBTOMATA-
«YUATEJIsST» C aBTOMaTOM-<yIE€HUKOM» KaK CPeJICTBAMHU COOCTBEHHO
TEOpUU aBTOMATOB M HEYETKOH JIOTWMKU, TaK U IIPOIeypaMu THUIIA
pacro3naBaHusi 00pa30B U IIp.

DT BOIPOCH! OB MCCJIE[OBAHBI aBTOPAMK U U3JI0xkKeHbl B |1, 2, 5].

TeoperudecknM pyHIAMEHTOM MOJIE/IN SABJIAETCH aBTOMATHASA MOJIE/b TH-
6puIHOrO BH/IA ¥ €e CBOMCTBa [3], a TakKe HEKOTOPbIE MOJIEJIN U METOJIbI,
CO3JIAHHBIC ABTOPAMU WJIM IIPUBJICYCHHBIC U3 TEOPUH MHTEICKTYAJILHBIX
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cucreMm. Himxke ciemyer onmcanne CTPyKTYPhI U HPUHITUIB (PYHKITHOHHI-
POBaHMST OCHOBHBIX OJIOKOB KOMITBIOTEPHOI 00yUaroreii cucrembl «IDEA
for Windows».

3. Obmiass crpykrypa cucrembl <«IDEA for
Windows»

Cucrema «IDEA for Windows», HasbiBaeMas pajee npocro <IDEA»,
COCTOUT U3 CJEAYIONX OCHOBHBIX MOJLYyJIEH:
VY4ebHbIlT KypC

YuebHblit Kype mpeicTaBisieT coboil HabOp JaHHBIX, HEOOXOINMBIX
it obydenusi. B Hero Bxomst:

1) VuebHblii Marepuajg — OIUCAHUE TPEJIMETHONH obsiactu B hopme
TEKCTOB, M300paskeHuii, rpadukoB, cxeM, BUIACOPUILMOB, 3BYKO-
BbIX 3aIIUCEH U T.IHI.

2) TpeHUPOBOYHBbIE yHParKHEHUs, MPEIHA3HAUYEHHBIE JIJIs 3aKperlie-
HUSI TIOJIyYeHHBIX 3HAHUN U HaBBIKOB. llonmydenue HoBOII MHMDOD-
Mallil MOXKET OBbITh OPraHM30BAaHO B BHJIe yIparkHeHmil. Jerkoe
pasjiesieHue MezK/ly TPEHUPOBOYHBIMHU U TECTOBBIMH yIPa’KHEHUSI-
MU He IIPOBOJIMTCS, IIOCKOJIbKY CHUCTEMA CJIEJUT 33 BCEM IIPOIECCOM
00yd4eHHUs, U, CJIeJIOBATEILHO, MOXKET HMCIIOJIb30BATh JIJIsl IIPUHATHS
pellleHuil CBeJIeHnsl, oIy YeHHbIE B XOJI€ BBIIIOJTHEHUS] TPEHUPOBOY-
HbIx yupaxkaennii. «IDEAs» nMeeT mocTosiiHo monostHsageMbIit HAOOD
TUIIOB yupazkHeHwii (B Hacrosiee Bpems 20), Cpeii KOTOPBIX €CTh,
HAIIPUMeD, TPEHUPOBKA ITPOU3HOIIEHUS, TO3BOJISIONINX HCIOJIB30-
BaThb ee IPU 00yYEeHUH NHOCTPAHHBIM SI3BIKAM.

3) Ommcanme CTPYKTYpbl y4eOHOrO Kypca B BuHje JepeBa (win
HECKOJIbKHX JIEPEBBbEB) YUEOHBIX IeJiell. DTO JIePEeBO COJEPKUT B
KadecTBEe KOPHEBOU BEPIIUHBI IVIODAJIBHYIO YUeOHYIO Iejb — Ha-
[PUMEP, YCBOGHHE JAHHOTO Y4ueOHOTO Kypca. BepIuHbl ciemyroie-
ro sipyca — IOJIIEJN 3TON IJI00aJbHON IeJiM, ¥ TaK Jiajiee BILIOTH
JIO BEPIITUH HUXKHETO Spyca — aTOMAPHBIX yueOHbIX Tiesteit. [Ipume-
POM aTOMAPHOI yIeOHOMN 1/ MOYXKET CJIY?KUTh 3HaHuEe (POPM OJTHO-
ro HEMPABUJIBLHOTO Iyiarojia. Kak mpaBmiio, CyIecTByeT HECKOJbKO
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r106aIbHBIX yYEOHBIX TIeJIeil, W, COOTBETCTBEHHO, HECKOJIBKO COOT-
BETCTBYIOIIUX UM JiepeBbeB. [Ipu obydenun s3bIKaM 3TO rpaMMa-
THKa, KOMMYHUKATUBHbIC HAaBBLIKM, JICKCUKa, 3HAHUEC CTAaHIAPTHDLIX
SI3BIKOBBIX KOHCTPYKIUH u T.11. Jla xaxkao#t ydaeOuoil meiu B me-
peBe Moxker (a JyIsi IeJieli HUXKHEro sipyca JIOJIZKEH) ObITh yKa3aH
HabOp TPEHUPOBOUYHBIX U TECTOBBLIX YIIPAXKHEHUl, KOTOPbLIE OYIyT
HCIIOJIb30BAHbI CUCTEMON JIjIg 3aKPeIJICHU NI IIPOBEPKU 3HAHUM,
HEOOXOMUMBIX JIJIsT TOCTUYKEHUS STON IeIn.

4) Cupasounas uaopMaIust — TabJMIBI, CJIOBAPH U T.II.

5) Habop y4ebHbIX crpareruii. YuebHasi cTpaTerus — 9TO MJIAHUDY-
eMasl IOC/Ie0BATeIbHOCTD YIpayKHeHu# Jubo y4ueOHbIX 1eseit. B
OJIHOM U TOM K€ KypcCe I yYeHHKa MOXKeT OBITh BbIOpaHa Ta
win uHasi ydeOHasi CTpaTervsi B 3aBUCHMOCTH OT ero 3ajad (1o
MOXKET OBbITh He 00s3aTe/IbHO OBJIaJIEHNE BCEM y4eOHBIM MaTepua-
JIOM, a JIMIIb HEKOTOPOii ero yactbio). Ha BbIGOp cTparernu Takke
BJIMSIIOT PEXKUM 00y UeHus (J4acToTa U JUINTeJbHOCTh 3aHATHIT ), Ha-
YJaJbHbIC 3HAHUS yIEHUKA, TUI YIEHUKA, ONPE/IeJICHHBIN HA OCHOBA-
HAU aHAJIM3a [poIecca 00yUeHns, KOHKPETHbIE COOLITHS B IIPOIIEC-
ce obydeHUsi (HAIpUMED, HEOXKUJAHHbBIE TPYIHOCTU IIPHU YCBOCHUN
OIIPEJIEJIEHHOTO MaTepuaJia), BO3MOXKHO, BO3pacT yueHnKa. Takum
obpa3oM, y4eOHBIN KypC, COIEp:KaIllNii JOCTATOYHOE KOJMIECTBO
CTpaTeruil, 103Bo0JIsgeT IKCIEePTHON cucTeMe IIONOUTU K YICHUKY UH-
JIUBHUJIyAJIbHO, YTO M COCTABJISAET IVIABHOE MPEMMYIIECTBO CUCTEMBbI
«IDEA» 1o cpaBHEHUIO ¢ JPYTUMU KOMITBIOTEPHBIMU OOy IaiOIIMI
cucremaMu. Pasymeercst, B mporiecce 00y4IeHns MOTYT BO3HUKHYTH
JIOKQJIbHBIE OTKJIOHEHHSI OT CTPATErnU, CBA3AHHDLIE C PEIICHUSIMU
9KCIIEPTHOI CHCTEMBI WJIN CAMOI0 YUeHHMKa, HO Ii1obabHasl 3a1ada
9KCIIEPTHOMN CUCTEMBI — 9TO IPOBECTU YIEHUKA T10 BHIOPAHHON CTPa-
Teruu W, CJACIOBATEILHO, PEIIUThL COOTBETCTBYIOILYIO 9TOH cTpare-
U 3389y O0yJIeHHs.

Nnrtepdeiic yuenuka

DTOT MOIY/Ib PElIaeT CAeAyIONne 33 1adu:

1) Orobpazkaer Ha SKpaHe JJIsl YIEHUKA COIEPKUMOe yIeOHOrO Kypea
— BCEX €ro KOMIIOHEHT, MMEePEUNCICHHBIX BBIIIE.
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IIo3BosIsieT BBITIOJIHATD YIIPAXKHEHUSA, U BO BPEMS UX BBIIOJTHEHUS
JaeT pas3pelleHHbll aBTOPOM Kypca JOCTYII K CIIPaBOYHONU U MHON
nadopmanun. Jjist sroro mocryna mHTEp@ERc yIeHNKa UCIOIb3YeT
CBOM HaBUTAIIMOHHBLIC CPEICTBA UM CO3JAHHYIO aBTOPOM CUCTEMY
I'MIEPTEKCTOBBIX CCBHLIOK.

OrobpaxkaeT pe3yJIbTaThl YIParkKHEHU W PEKOMEHIAIINN SKCIIePT-
HOI CUCTEMBI.

Haer ydenuky (mmm ciensiieMy 3a 00y9IeHHEM YIUTEI0) BO3ZMOK-
HOCTb BMEIINBATHCS B IIPOIECC 00y YeHU s, JIOKAIBHO OTKJIOHSSCH OT
IJIAHUPYEMON CHCTEMOI IOCJIEI0BATENbHOCTH YIPayKHEHNH, HeoO-
XOJIMMBIX JIJIsI JIOCTUYKEHUsI 9TOM 1esid. TaKuMU OTKJIOHEHUSIMH MO-
r'yT OBITh:

- Bpemennoe nuzmenenue pexkuma obyueHusi. Bo3MOKHBI TpH pe-
KUMa B 3aBUCHUMOCTH OT TOT'O, KaK BBIOMPAETCS OYEPEIHOE
yIIpaKHEHHE: dKCIIEPTHOU CHUCTEMO, CaMUM YYEHUKOM II0CjIe
IIPOCMOTPA, COJIEPKUMOT0 KypCa NI HE3ABUCUMO OT Pe3yJIbTa-
TOB TIPEJIBIIYINErO yIPaXKHEHUsT OEPETCs CJIe/IyIoniee yIpaK-
HEHUE B TEKYIEel CTpaTeruu.

- Vzmenenme Tekyteil cTpaTerun.

- Iayza — Kak MexKJy yopaKHEeHUSIMU, TaK U BO BPEMs BBITIOJI-
HEHUS yIpakKHEHUS.

OrobparkaeT cTaTUCTUKY OOYyU€HUsI — BBIITOJTHEHHbBIE YIIPAXKHEHUS,
WX Pe3yJbTATDI, JIPYTHUe COOBITUS, IPOUCXOIUBIITIE IIPU X BBITIO/THE-
HUHY ([IPEBBIINIEHNE 3aIJIAHMPOBAHHOTO BDEMEHH, MTOJIb30BAHNE CIIPa-
BOYHOI nHpOpMaIei u T.H.), PEKOMEeHJaly 3KCIIEPTHON CUCTEMBI,
IPEINPUHATHIE 110 UHANMATUBE YIEHUKA OTKJIOHEHHUS OT y4IeOHOI
crparerun (cMm. Jajee «Basza JaHHBIX UCTOPUU OOYUIECHUS» ).

JlaeT y4YeHUKy IpeJCTaBI€HAE O TEKYIIEeM COCTOSHUU €r0o 3HAHU
— YPOBEHb JIOCTHXKEHHS BCEX YIEOHBIX Ie/Ieil, ONMMCAaHHbIX B JI€peBe
neJieit, a TakKe Iejieif, COOTBETCTBYIONINX yI€OHBIM CTPATErUsIM.

ABTOpCcKasi cucrema

ABTOpCKasi cucreMa IpeJICTaB/IsieT cOO0M NHCTPYMEHT CO3/IaHUs U Pe-
JIAKTUPOBAHUS BCEX KOMIIOHEHT yIeOHOTO KypCa.
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Moayib pegakTupoBaHUS Kypca M JOCTyIa K HEMY B peXkKuMe
y4deHuKa

DTOT MOIY/Ib ObecrednBaeT MOMIYJ/I0 MHTepdeiica yIeHnKa U aBTOp-
CKOIl crmcreMe JIOCTYII K JAHHBIM y9eOHOIO Kypca. Y POBeHb JIOCTyIa —
BO3MO>KHOCTHU IIPOCMOTPa W M3MEHEHUsI JAHHBIX — OIPEICISIOT HHTEp-
deiicable Mojysu. B wacTHOCTH, He TOJILKO YY€HHK, HO W aBTOp (B 3a-
BUCUMOCTH OT CBO€ KBaJIMDUKAINN) MOYKET He BHJIETh WJIN HE UMETb
BO3MOYKHOCTH PEJIAKTUPOBATH HEKOTOPBIE JACTH KYPCA.
Basza ganubix ncropuu oby4deHuUst

B a7o0it 6a3e maHHBIX XPAHUTCS U MOCTOSTHHO OOHOBJIIETCH WHGOPMa-
s 060 BCEX COOBITHUAX, IMPOMU3OIIEIIINX B IIpOIlecce 00yIeHns. DTa WH-
dopMalns siBISIETCS OCHOBOM JIJIs IPUHSITHAS PEIIEHUI S9KCIIEPTHOI cucTe-
MOJi, a TakKe (YaCTUIHO) JOCTYIIHA YIeHUKY depe3 nHrepdeiic yIeHnKa.
DUKCUPYIOTCA CJIEIYIONIIE COOLITHS:

1) Bce BbINOJIHEHHBIE UM HAYATHIE YIIPAYKHEHUsI, IPU ITOM MIPEPBaH-
Hble yIpaKHeHUsT PUKCUPYIOTCS OTIIEJIBHO.

2) YcrenHo BBITOJIHEHHBIE YIIPaXKHEHUsT W OT/EIbHbIE YACTH YIIpaXK-
HEHUIA.

3) HomymieHHble IpK BBINOJHEHUN YIIPaXKHEHUTT OMMMOKN ¢ KBandu-
Kaleil Kjaacca OIIMOKMU.
«IDEA>» ucmosb3yer 4 kiacca ommbOOK:

- ciay4vaiinble ommbKu (onevyaTKu, ciaydaiiHoe HayKaThe KHOIIKH
«MBIIIA» HE B TOM MECT€ W T.IL);

- OmMOKY, CBSI3aHHBIE C HEJOCTATOYHBIMU 3HAHUSIMU (HABBIKA-
M) [0 U3y9aeMoil B JJAHHBI MOMEHT TeME;

- OomMOKY, CBSI3aHHBIE C HEJOCTATOYHBIMU 3HAHUSIMU (HABBIKA-
MH) IO JPYTUM TeMaM;

- HEpPACIIO3HAHHbIE OIMMOKY (HampuMep, GeCCMbICIeHHAsI TOCIIe-
JIOBATEJIBHOCTL OYKB TaM, IJie HAJI0 OBLIO HAIKMCATH CJIOBO).

4) O6parienust K CIIPABOYHON WM WHOI JOMOJHUTEIHHON HHMOPMa-
TN,

5) CylecTBeHHbIE TPEBBIIEHNs] 3aJIAHIPOBAHHOTO ABTOPOM YITPark-
HEHUsI BPEMEHU WJIM, HA0OOPOT, BBLIMIOJHEHUE YIIPAXKHEHUS 3HAUU-
TeJIbHO paHee 3aIVIAHUPOBAHHOI'O BPEMEHH.
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6) IlpeanpuHsTbIe IO MHUIUATHBE YYEHUKA OTKJOHEHHs! OT y4IeOHOI
CTpaTeruu U JIPyrue BMEIIATEIbCTBA B X0/ 00y IeHUS.

Bea nepeuncrnennasi wadOpMaIus IOCTYIIHa KakK I OTACIbHBIX
VIpaKHEHNI U aTOMapHBIX yYeOHBIX IeJiell, TaK W Ha BEPXHUX SPycax
JepeBa yIeOHBIX IeJiell - KaK aKKyMYyJIHPOBaHHasT HHMOPMAIIAA O ITOJIle-
JISIX.

Y4auresb

DTOT MOJYJIb B OOIIEIPUHSITON TEPMHUHOJOTUN ITPEJCTABJISIET CODOM
9KcHepTHyIO cucremy. OHa COCTOMT W3 sijipa U 6a3bl 3HAHUN POy KIIH-
OHHOTO THITA. 3aJa4a IKCIEPTHOW CUCTEMbI — OIPEIesIsITh TAKTUKY IIPO-
XOXKJIEHUST 110 YIeOHON CcTpaTeruu Jjisl PEIIeHnsI COOTBETCTBYIONIEH 9TOM
crparernu y4uebHON 3agadn. KpoMe TOro, skcrepTHasi CHCTEMa KOPPEK-
TUPYET IOBEJIEHNE yUYeHWKa B IIPOIEcce OOyUIEHUsI, JaBasi eMy COBETHI.
OCHOBOI JIJIsT IPUHATHST PEIIEHUsT CIYKUT CJIELYIONast HHPOPMAIIUs:

1) Tekymast crparerusi (3aja4a obydueHMsl).
2) Basa JaHHBIX HCTOpUH 00YUEHWUS.

3) T'mmoresa o Ture yueHnKa, IOCTOSHHO KOPPEKTUPYeMasi B X0Jie 00y-
JCHUSA.

4) JlokajibHble COOBITHS, TPOM3BOIIEJIINE B TOCAETHEM YIPAsKHEHNN,
TeKyIeil y4eOHOI Iiejii, B TeYeHUEe CErOHSINHEr0 ypoKa MM 3a
IOCJICITHUI Jac U T.JI.

5) HdepeBo y4eOHBIX Tieeil — UCHOJIb3yeTCs MPpHU HEOOXOANMOCTHU JI0-
IIOJIHUTEJILHON TPEHUPOBKU, BO3BpaTa K HEJOCTATOYHO YCBOCHHOM
TEeMe W TeCTUPOBaHUs 3HAHUI I10CJIe ee IOBTOPEHM .

4. OOy4deHUe C IIOMOIIbIO SKCIIEPTHON CUCTEMBI
«IDEA>»

Buepsble Haunnas padory ¢ cucreMoii «IDEA», yueHuK HoJzKeH oTBe-
THUTb Ha PsiJl BOIIPOCOB, 3aIlJIAHUPOBAHHBIX aBTOPOM ydeOHOro Kypca. Kak
MIPaBUJIO, 3TO BOIPOCHI 00 MMEHU, BO3paCTe, HAMAJIHLHOM YPOBHE 3HAHUI
o mpeaMery oOydeHHsi, O HAJMYNN 3HAHUI B CMEKHBIX obsacTsax (Ha-
IpuMep, Ipu O0YIEHUU UHOCTPAHHOMY SI3BIKY 9TO 3HAHUE JIPYTOrO sS3bl-
Ka). BO3MOXKHBI TaKzKe BOIPOCHI O IIEJIsAX, KOTOPbIE CTABUT cebe yUeHUK
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[IpyU U3YyYEHUN JIAHHOTO KypCa, O MPEIIIoJaraeMoil 4acTore U JIJIUTE b
noctu 3ausatuii. Ha ocHoBanum pe3y/nbTaToB 3TOr0 HAYAJLHOTO OIPOCaA
SKCIIEPTHAST CUCTEMA PEKOMEH/IyeT YUCHUKY OJIHY U3 YIeOHBIX CTpATEruii.
Kazxmas crparerusi comep:KuT KpaTKoe OIMCAHUE, ITO3BOJISIONEe yICHU-
Ky CaAMOMY DEIIUTb, CJICIOBATH JIU PEKOMEHIAIINN IKCIEPTHON CUCTEMBI
i monpoboBaTh HaYATH 00y UeHue 110 APyroii crparernu. Bropas 3a1a4da
HA4YaJIbHOTO OIPOCa — JIATh IKCIEPTHON cucTeMe HUH(MOPMAIMIO JIJIs BbI-
pabOTKM HAYAIHLHON TUIIOTE3RI O TUIIE YUieHuKa. B mporiecce obyyuenus 3ta
rurnoTesa OyJeT KOPPEKTUPOBaThCs. B 3aBHCHUMOCTH OT TEKyIIe# runore-
3bl 9KCIEPTHAS CUCTEeMa OyIeT MPUMEHSTH Ty WA UHYIO TAKTHKY O0y-
genusi. EcTh 1 ere ojiHa HEMAJIOBaXKHAsI JI€TAJb, [TO3BOJISIIOIIAs BHECTH
OJTMH U3 JIEMEHTOB WHJIMBUIyaM3aIun mporiecca obydenns — «IDEA»
obpalaercs: K yIeHUKY 110 UMEHHU, HAa3bIBasl €ro «Thl» win «Bbl» B 3aBU-
CUMOCTH OT BO3PACTa U UCIOJIb3Ys MPABUWIBHBIN POJI B 3aBUCUMOCTH OT
mosia. ABTOp Kypca TakKe MMeeT BO3MOXKHOCTB HCIOJIB30BATH 3HAUEHUSI
9THUX HEPEMEHHBIX B TEKCTaX YIPAXKHEHUN.

BareM 3KCIEpPTHAs CHCTEMa BbIOMpaeT MepBoe ylpaxkHeHnue. Bee co-
OBITHUS, IIPOUCXOJISAINNE BO BPEMsI €r0 BBITOJTHEHNs, (PUKCUPYIOTCS B Oaze
JAHHBIX PE3YJIbTaTOB yueHnuka. [lociie Toro, Kak yrnpakHeHue BbIIIOJIHEHO,
SKCIIEPTHAST CUCTEMA JIACT YUEHUKY COBETBI, OObSICHSIET TEKYIIYIO y4ae0-
HYIO CUTYaIIMIO U IIpeJijlaraeT cjeayloliee yiupaxxuenue. B go6oit MmomenT
VUEHUK UMEET BO3MOXKHOCTb OTKJIOHUTBCH OT IIPEJJIaraeMoil eMy I0CJie-
JIOBATEJILHOCTU YIIPAXKHEHUI, HO 3TOT (aKT, a TaK¥Ke BCE, 9TO MPOUCXO-
JIUT BO BpEeMsI TAKUX OTKJIOHEHUI, (puKcupyeTcs B 6a3e JAHHBIX PE3y/IbTa-
TOB yU€HUKA U OyJIeT UCIOJIB30BAHO B JIAJbHEHIIIEM SKCIEPTHON CUCTEMOIt
IIPU HPUHATUN PEILIeHU.

Beuny cymecrBennoro obbema 6a3 3HaHUI U JAHHBIX U HEOOXOJIU-
MOCTU OY€Hb YaCTO OOpAIATbCs K HKCIEPTHON CHCTEeMe M MPAKTUICCKH
MTHOBEHHO PEAarupoBaTh Ha MPOUCXOJISIINE COObITHSA, 3a/1a9a OITUMU3a-
UM TPUHATHUS PeIIeHnl B 00yYaronnx SKCIePTHBIX CHUCTeMaX Ipuobpe-
TaeT OCODEHHYIO aKTYaJIbHOCTH. [Ipu perernn 3To#t npobJeMbl B 9KC-
meptHoit cucreme «IDEA» Gbita ucmoib30BaHa CIeIyIoNass 0COOEHHOCTD.
Baza 3nanuit B j1eBoil YacTu NMPOJIYKIUI HCIIOIb3YeT MPAKTUYECKH BCIO
nH(MOPMAITIIO, COJEPKAILYIOCH B 0a3e JJAHHBIX UCTOPUU OOyUICHUS, U CJIe-
JIOBATE/IbHO, IIPU BBIMUCICHUN UCTUHHOCTHU YCJIOBUI MPUXOIUTCS BCIKUM
pa3 obpamarbcsd K Oase JaHHBIX. OIHAKO COAEPXKUMOE 3TON 0a3bl IaH-
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HBIX MEHSIETCsI BECbMa MEJJIEHHO, TAK KaK OCHOBHYIO €€ YaCTh COCTABJISET
aKKyMyJInpoBaHHas uH@opMalus 00 yueOHbIx 1messx. [losromy xommu-
JIITOp 0Oa3bl 3HAHWI CO3/IAET CIEIMUAJBHYIO WHJIEKCHYIO CTPYKTYDPY, YCTa-
HABJIMBAIOILYIO CBSI3b MEXKJY 3alUCSIMU 0a3bl JAHHBIX U HPOJLYKITUSIMU
6as3pl 3nanuit. [Ipu obHoBieHUN nMHMOpPMaUU B 6a3e JAHHBIX HCTOPUU
00yJeHrsT cpa3y BBIIEJSIETCS] CIUCOK MPOIYKIUI Oa3bl 3HAHUN, yCJIOBUSI
KOTOPBIX HEOOXOJIMMO MEPECUUTATH, U ITOT CIIMCOK PEMIAIOINNM 00pa30M
COKpAIIaeT BpeMsl IPUHSITUS PEITEeHUsI.

st sKcriepTHO# cucTeMbl ObLT pa3paboTaH CIENUAIbHBIN A3bIK, 1103~
BOJISIFOIIUI UCIIOJIb30BATH B MPOYKIUSIX 0a3bl 3HAHUN aKKyMYJIUPOBAH-
HY0 HH(MOPMAIUIO O COOBITUSIX, COJIEPKAIILYIOCS B 6a3e JaHHBIX UCTOPUU
obyJeHus.

OCHOBOIT 9TOTO SI3bIKA CJIYKAT CJIEIYIOIIUE TTOHSITHUSI:

1) Tun yuenuka. «IDEA» He mMeer npe1onpeie/ieHHbIX THIIOB yY€HU-
Ka, JaBasi aBTopy 6a3bl 3HaHUil (MeTosucTy) cBOGO/LY B OLpejesie-
HUM COOCTBEHHBIX THUIIOB B COOTBETCTBUU CO CBOEH METOJIMKOM.

2) Cob6brtne. Ilpumepbl cOOLITHI TEpevYncIeHbl BbIe. ABTOP 6a3bl
3HAHUN MOXKET OIIPEJIEISITh HOBBIE COOBITHS, BBIYUC/ISEMbIE HA OC-
HOBaHUU y2Ke OIPEJIEJIEHHBIX PaHee.

3) Wurepsast. Do mbo yuebHas 11€/1b, 100 yuebHas cTparerus, Jubo
yIpaKHeHne, JU00 OJUH U3 BPEMEHHBLIX MHTEPBAJIOB — CEIOHSII-
Hee 3aHsATHe, IMOCIEeIHMIIA Jac U T.II.

4) Twun KpuBoii. DTO ONKCAHKE JIUHAMUKI YaCTOTHI COOBITHS HA HHTEP-
BaJle OJJHUM—JIBYMS CJIOBAMU: YaCTO; PEJIKO; CHaYaJa PEIKO, IIOTOM
vaie u T.J1. — «IDEA» ncnonbsyer KoHedHoe MHOYKECTBO OIIPeIeIsl-
€MbIX aBTOPOM THUIIOB KPUBBIX (B paboTaroreit cefivac 6a3e 3HAHUIM
ux umeercst mopsiaka 20).

5) Bec kpuBoii Ha uHTEpBaJe. DTO OTHOIICHUE YHCIIA TPOMIOIIEIIITIX
COOBITUI K YHCJIy BO3MOXKHBIX, JINOO, KAK B CJIydae IMOJIL30BAHUS
cripaBoYHOM wHMOPMaIUeil, K IUCTY O0KUIACMBIX (B 9TOM CJIy4ae
OHO MOKeT ObITh OoJibIIe 1).

OmnwiT cozmanust 6a3bl 3uanmit st cucrembl «IDEA» mokazam, dro
3TOT A3BIK XOPOIIO OTParkaeT CTPYKTYPY 3HAHUI CIENHUAJMCTOB IO Me-
TOMKEe O0yYeHUsi, U OHH, HE Oy/yur 3HAKOMBI HU C T€OPUEH IKCIEPTHBIX
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CHUCTEM, HU C SI3bIKAMH IIPOI'PAMMUPOBaHUsI, CIIOCOOHBI CO3/1aBaTh pabo-
TaoNyo 6a3y 3HAHUI.

W31okeHHOE BBIIIE JOMyCKaeT (pOpPMaIbHOE OIMCAHUE B BHJE CHCTEM
B3aUMO/IEHICTBYIONINX AaBTOMATOB, (PparMeHT COOTBETCTBYIOMIEH MOJIes N
[IPUBOJIUTCS JAJIee.

Kaxk yxe orMedasioch, caMm mporecce 00y IeHust TPEJICTABIISIETCS B BUJIE
B3aMMO/ICHCTBHSI JIByX aBTOMATHBIX MOJieell — yupasisieMoro A (yde-
HUK) ¥ yupasisomero A (obydarolas mporpaMma — y9uTesib). Boixo-
gom D aBromara A, W COOTBETCTBEHHO, BXOJIOM A ABJISIETCS yIeOHDIMN
MaTepuaJl — YIPaXKHEHUsI, [MOsSICHEHUSI, CIPABOYHBIE MaTepPUAJIbl U T.II.
Broixomom B aBromara A, M COOTBETCTBEHHO, BXOAOM A SBJISIIOTCS CO-
ObITHsI, TPOU3OIIIE/IIINE B IIpoliecce 00yUeHust (CM. Bblllie — 6a3a JaHHBIX
ucropun oOyueHust).

Bajgaua obydarorieii mporpamMmbl (yopasisitoniero asromara A) —
VIPaBJIATDH C IMOMOIIBIO Bbixosa D aBromaTom Ag Takum 00pa3oM, 4TOObI
38 MHUHUMAJIbHOE BpEMsi MPUBECTH €r0 B 3aJIaHHOE COCTOsIHUE (JIOCTHYb
3a/IaHHOTO y4eOHOro pesdysbrarta). JIpyrum BapmaHTOM IMOCTAHOBKH 3a-
Ja9U MOYKET OBITH JIOCTUYKEHNE MaKCHMAJJIBLHOTO Pe3yJibTara 33 3aJaHHOe
Bpemst. DOpMATBHO 3TO MOXKET OBITH OIMMCAHO KAK MUHUMU3AIAS IUCIIA
omubok B BuIXoJe B apromara Ag na nekoropom orpeske spemenn T gy,
3aBEPIIAIOIIEM IIPOIECC 00y IeHUs.

OTa 3a/a9a yIIPaBIeHUsT MOXKET OBITH pa3duTa Ha CJIELYIONINE 03~
Jagn:

1) TlpembsiBiieHne yueHUKY yIeOHOIO MaTepHuasia, HAKOIJIEHHE PE3YJIb-
TATOB ypOKa.

2) CocraBieHue IPOTOKOJIA OOYUEHUs, XPAHsIIEro B CxKaToit (opme
HCTOPHUIO BCEX COOBITHH, COCTABISIIONIUNX BbIX0a B aBTomara Ag.
CocraBieHre HA OCHOBaHUN IIPOTOKOJIA 00y IEHUsT MOJIE/IeH YIeHNKa,
(Tun yueHuka) u yueGHOl cuTyaIn.

3) Amasu3 curyanuum — OIpejesieHne JIeficTBUil, KOTOPbIE Ie/1ec000-
PA3HO IPEJIIPUHSTL B JIAHHON yIeOHON cuTyanuu Jjisi TaHHOTO TH-
a y4YeHUKa.

4) Tlonbop noxmxossieil yaebHOl cTpaTerum.

5) Cocrasjienue I1aHa CJIe/yIOMEro ypoka — HaIlOJHeHNe BbIOPaHHOI
cTpaTerud yIeOHBIM MaTePUAJIOM.
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B coorBercTBUUM € 3TUM aBTOMAT A MOXKET OBITH IIPEJICTABICH B BUJIE
Cynepro3uiiuu aBroMaToB Aj—Aj, Kak 9TO MOKAa3aHO Ha PUCYHKE 5.

| Ay: yueHHK

' N

| D: ympaskHe s B: oTBeTH! yueHIKa, Ip. COOBITHS

A: obyualomasi

- As 6 0
nporpamma Ay: mHTepdelic yuenyKa 5+ TIOHOOP YHEOHOTO

MaTepHala

L
Bs: ctpaterus,
3aI0THeHHAs YIeOHbIM
MaTepHanoM
] B,: ormicanme
B, pesynbTarsl ypoka
yUeHUKa U
CiTyaiia B, pekoMeHIOBaHHAL
cTpareruga

A,: o6paboTka pe3yIbTaToB Aj: aHATU3 CUTYALIH

1t Q22!
IIPOTOKOJI THII yIeHUKa
oOyaeHIa

Bs: ormicanme
JKeJTaTeIlbHOU CTpaTerun

w/,’x

Ay BBIOOp CTpaTeru

Qs

I
yueOHol
CHTYaIH

Puc. 5.

Apromar A mpejicraBisier coboit mpeobpasoBaresib Bx0j0B By 1 B
B Boixogbl D u By coorBercTBeHHO. B mpocreiinieMm cirydae 3TO MOXKeET
OBITH ABTOMAT C OJTHUM COCTOSIHUEM.

MuoxkecTBO cocTosinnii aBroMara Ag eCTh JIEKapTOBO ITPOU3BE/ICHUE
MHOKeCTB Qa1, Qoo m Qo3, OIMHUCHIBAIONINX COOTBETCTBEHHO ITPOTOKOJI
obyJeHns, MOJIeJIb YICHUKa 1 MOJIe/Ib yaeOHoit curyaruu. st onncanust
(moTeHnuAIBLHO HEOIPAHUYEHHON) UCTOPUU COOBITHIA 3JIEeMEHTAMI KOHEY-
HOro MHOXKecTBa Q91 Ie1ecoo0pa3Ho KOAMPOBAHNE JTUHAMUKH COOBITHS
E na nporsizkenun Bcero obyuenust Tpoiikoit Cg = (Fg, Ng, Rg), re:
Fg — Tun kpuBoii — olucanne JUHAMUKH JaCTOThI COOBITHSI Ha UHTEP-
BaJIe 9JIEMEHTAMU KOHEYHOro ajipasuTa (CM. BBIIIE)
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Ng — /uinHa KPUBOIl — OTHOIIIEHHE JIJTUHBI IPOTOKOJIA K 3allJIAHHPOBaH-
Homy Bpemenu obOydenust To. OueBuIHO, UTO JJIMHA KPUBOIi, IIPEICTaB-
Jstiorast coboii BemecTsenHoit yncsio u3 uarepsasia [0, Tyax/To), Moxer
OBITH C HEKOTOPOH TOYHOCTBIO OMMCAHA IJIEMEHTOM KOHEYHOI'O MHOXKE-
cTBa.

Rg — Bec kpusoit (cMm. Boime). Kak u jjimHa KpuBoOii, BeC MOXKeT KOJIU-
POBATBHCS JIEMEHTAMEU KOHEIHOI'O MHOXKECTBA.

Takum 06pa3zoM, KOMIIOHEHTa (2] COCTOsiHUs aBToMaTa Ay ecTh Ha-
6op (Cg,, ..., Cg,) 4 Bcex nporokommupyeMeix cobbituii E;. Bosee mo-
JPOOHBIN TPOTOKOJI 00y IeHUsT MOYKET OBITH TOJIYYeH, €CJIM XPAHUTD TPOii-
kn Cg, (I;) ast Heckobkux Hamboslee BaXKHBIX HHTepBasoB I;: yuebHas
11eJIb, YPOK, & TaK>Ke BPEMEHHBIX MHTEPBAJIOB — CErOJHSIIIHEE 3aHSTUE,
IOCJEeITHAN 9acC U T.II.

Ha ocnoBanuu Bxoza B (t) u Tekymiero cocrosinust a1 (t) aBromar Ag
BBIUHCJISIET CBOE HOBOE COCTOsiHME o1 (t+ 1), ecii HeoGXOAUMO, yTOUHSIEeT
THUII yIEHUKA (2o U YIEOHON cuTyamnun qs3.

AproMar A3 3aHuMMaeT IEHTpPaJbHOE MECTO B cxeme aBTomara A.
Ero 3amava — npunsTHE pEllieHns O JefCTBUAX, KOTOPBIE 1E1eCO00Pa3HO
[PEJIIPUHSITL B JIAHHON YIeOHOI CUTyaIuu — JOMOJTHUTEIBHBIE YIIPAXK-
HEHUsl, IOBTOPEHNE, BO3BPAT K Hadajy TeMbl U T.0. [ljist perenusi 3Toit
38191 BO3MOYKHO [TPUMEHEHUE CUCTEMBI IIPOJLYKITHIA, B JIEBO 9aCTH KOTO-
PBIX HAXOJSITCST YCJIOBUSI HA 3HaUYeHUsT BXoja Bo, a B IpaBoil — 3HAYEHUsI
Bbixo/ia B3. OjiHaKoO Ha MpAKTUKE MOCTPOEHHUE TAKOW CUCTEMBI ITPOJIYK-
Uit IPEeICTaBIIeT COOOM CYIIECTBEHHYIO TPY/IHOCTD JjIsI aBTOpa yIeOHOro
Kypca, He 00JIa/Iafoliero, Kak MpaBujo, HaBbIKaMu Takoro poja. [losro-
My 0oJiee MPeaIOUTUTEILHBIM OKA3bIBAETCS JIPYroe, MEHee TPYI0eMKOe
JUIss aBTOpa Kypca pernenue. [jisi 3TOro NpUuHUMAETCs TUIOTEe3a O TOM,
qTo aBroMaT Ag npescraBisgeT coboil BEPOSITHOCTHBIN aBTOMAT U3 OIpe-
jesiennoro kjacca M. [umarpamma Mypa aBromara A npuBelieHa Ha
pucyske 6.

B saBucumocTu ot coero cocrostnusi qop aBromar Ag orHOCHT Ag
K HekoTopomy monkiaccy M; kiracca M — stor nogkiaace M; u npej-
cTaBJIsieT coOOi TUIl yUeHUKa. XapaKTepUCTUKAMU Toikaacca M; saBiis-
I0TCsL JUIMHA [EMOYKN CocTosiHmi, dyHKIwms nepexona ¢(q, D), onpese-
JITOIIAsT BEPOSITHOCTD MEPEX0/ia B CJIEIYIONee COCTOsIHIE IIPU 3HAYCHUN
D Bxoma aBromara Ay, u dyuknus soxoga ¥(q, D, E), onpenensirormast
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3HAHKS B HAYAJIC TpeGyenbie 3HanA B Tpebyemble 3HaHUS B
obyuerms JaHHOH yucOHOH KOHIIE 00yUeHus
CHTYaI[HH
° #(quD) ° (XX ° (XX °
Puc. 6.

BeposATHOCTH coObITust B B cocTosiHuu q nipu 3HadeHun Bxofa D. 3Hast
sHauenne M;, aBTomarT Az MOXKeT CIIAHUPOBATDH ITOCJIEI0BATETHHOCTH
JeficTBuii, mepeBoaamux Ay B COCTOSTHUE (g, YKeJaTeIbHOe JIJIst JAHHOM
yuebHol cuTyanuu. Eciau npeamno/ioKuThb, 910 HYHKIUI ) JTUHEHHO 3a-
sucur or cioxkaoctu L(D) ynpaxuenust D, a ¢(q, D) = ¥a;i(q, D, E;),
To moakacc M; OyneT 3a7aBaTbCsd HECKOJILKUME ITapaMeTpaMu — JIJIM-
vo#t N 1enouku coctosHuil u KO3 PUuImeHTaMu JTUHEHHBIX (DYHKIHIA @
u . Takum 0O6pazoM, aBTOPY Kypca JIOCTATOYHO OIPEIE/JIUTh HAOOp TU-
II0B YYEHUKOB U OIKMCATh, KAKOE COCTOAHME (g ABJISIETCS >KEJIATEIbHBIM
Ha KaxkJoM dtare obydenusi. [locie sToro aBromar As MOXKeET perrarb
3aja4dy oTHeceHUsI A K ompeaeaeHHOMY Toaksaccy M;, u ompeaeaeHust
€ro TEKYIIero COCTOSHUS (p;, a aBTOMAT A3 — CIUIAHUPOBATDL IOCJIEIO-
BaTEJIBLHOCTH JEHCTBUiL, mepeBoadmx Ay B TpebyemMoe COCTOsTHUE (S .-
Apromar A4 npescrasiisier coboit 6a3y JaHHBIX yIeOHBIX CTpaTerui,
nist Koropoit Bxon (Bg, Bg) siBiistercst 3anpocom, a Bbixon By — pesyiib-
TaToM 00paboTKM 3TOro 3ampoca. AHAJIOrMYHO aBToMaT As MOXKeET ObITh
ONMCAH Kak 0a3a JMaHHBIX yIeOHOro MaTepuala, 3aJada KOTOPOil — I1010-
6paTh MaTepuaJ, orBevatoniuii 3anpocy B4. UTobbr n3bexkath cuTyarym,
Korma Ay m As He MOI'YT HAilTH JAHHBIX, YIOBJIETBOPAIOIINX 3aIIPOCAM,
cyesyeT npeacTaBiaaTh Bs u By Kak ynopsiioueHHbIe HAOOPHI 3aIllPOCOB
(Bso,...,Bss) u (Byg,...,Byr) — ecim 3anpoc Bgy He MoxKeT OBITE Y10~
BJIETBOPEH, yJIOBJIETBOpsieTcs 3anpoc Bsi, u T.71. Bosee cioxkuast Momesib
MOXKET BKJIIOYATh B cebs 0OpaTHYIO CBsI3b MexK1y aBroMaTamu Ay m Asg,
a rakxke As u Ag. Torna, ecin 3anpoc (Bg, Bs) win By He Moxker 6bITH
YJIOBJIETBOPEH, aBToMaT Ajg mpejaraer apyroii BapuanT jeiicrsuit B's3.
IIpuBenennniit Boimie (GopMaIbHBI (PArMEHT MOJEIN I[TO3BOJISIET
ONHUCHIBATH U CTPOUTH KOMIILIOTEPHBIE 00y IaloIIne CUCTEMBI OOIIEro BUIa
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Ha OCHOBE aBTOMATHBIX MoJiesieil. B HEKOTOPBIX ciiydasix ObIBAeT yI0OHO
pa3paboTarh CBOIO MOJIEJIb JJIS OTJIEJIbHBIX KOMIIOHEHT Y4eOHOIO IIPOIec-
ca, a 3aTeM BCTPOUTH €€ B ykKe (DYHKIIMOHUPYIOIIYIO cucremy. Mbl mipu-
BeJIEM HEKOTOpPOe OINCAHWE PEKOMEHIAINI I/IsT BRIPAOOTKHU CTpaTEerui
YIPABJISIONIAM aBTOMATOM (9KCIIEPTHON CHUCTEMOIt) 1T TECTOBOW KOM-
HOHeHTHI 0Oyuenusi. VITak, mMMeercst TeCTOBBIH HAGOP BOIPOCOB, (IIOHU-
MaeMbIX JIOCTATOYHO IMUPOKO — ITO MOIYT OBITH TEKCTHI, KAPTUHKHU U
T.J1. JIOIyCKAIOIINE B KOHEYHOM HMTOr€ OTBETHI THUIA <«Ja—HET» ), HeOOXO-
JIIMO OIUCATH BO3MOXKHBIE CTpATEruu O0yUYeHUs yICHUKA B 3aBUCUMOCTHI
OT Ka4ecTBa ero OTBETOB, BPEMEHU PEaKINHU Ha OTBET U T.J. BylaeM mcxo-
JIUTH U3 TOTO, YTO KOJIMIECTBO BOIPOCOB «JIOCTATOYHO OOJIBIIIOE» U UUC-
Jjio BoripocoB N kpaTtHo TpeM. OObsCHEHUE TaKOMY BBIOOPY OyIeT JaHO
HI2Ke, HO BOODIIE CJIeIyeT 3aMEeTUTh, UTO TECT He JIOJIKEH ObITh OYeHb
JUIMHHBIM, & Hajudue OOJIBIIOro Jucia jeaureieil N 1mo3BoJisier pasou-
BaThb TECT Ha KPATHBIC IEJIOMY KYCKU, KOTOPbIe MOXKHO aHAJU3UPOBATH
U CPaBHUBATDL JIJIsi BHIPADOTKU CJICMLYIOIIETO Iara CTPATErud O0YUIeHUs.
B mamewm ciaydae mcxomum u3 TOro, 4TO 4mciao N MOXKET NPUHUMATD
sHadeHnst u3 MHoxkectsa {9, 18,27}, anee ncronb3yeM CIoBocoUYeTaHNE
«TEKCT Ha dKPaHe MOHUTOPA», MOHUMAs IOl STUM JIFOOYIO CUMBOJIHLHYIO
nH(MOPMAINIO HA HEM, & 9TeHHe TAKOI'0 TEKCTa O3HAYAeT O3HAKOMJIEHUE C
HUM U 00IIee TIOHUMaHUe 3aJ[aHusI. DTO HEOOXOIUMO JIJIst yueTa (ghakTopa
BPEMEHH IIPU ITPOXOXK/IEHUU TeCTOBOro 3aHsTus. st pa3zpaboTrku coor-
BETCTBYIOIIEH IIKAJIBI TOTpedyeTcss BeuanHa Toye — IKCIEPTHOE BpeMsi
— 9TO BpeMsI HEODXOIMMOEe YUEHWKY JAHHOIO THUIA JJIsT O3HAKOMJICHUS
C 9KPAHOM U MOHUMAaHUs OOIIEro CMbIC/Ia 3a/[aHus. DTa BeJIMIUHA JIUOO
33/1a€TCA IKCIEPTOM, JIMOO BBIYUCIISIETCs II€PEe/l HA49aI0M PabOThI ¢ yde-
HUKOM IIyTEM IPeIbIBIEHUsT €My HECKOJbKUX SKPAHOB W BBITUCIEHUS
Cpe/iHell B3BEITeHHON CyMMbl BDEMEHHBIX HHTEPBAJIOB, COOTBETCTBYIONINX
Pa3HOCTN MOMEHTOB BPEMEHU MEXKY IpelbsIBIeHNeM TEeKCTa Ha dKpaHe
U HaXKATUEM KHOIKHU KJABUATYPBI, HMOITBEPKIAIONICH 3aBEpIeHNe IPO-
1ecca 9TeHusl. JTa BeJIMYNHA MOXKET OBITh yBeJIUUeHA HA CPEJIHEE BPeMs
BBIIIOJIHEHUs 33/[aHusl (3aBUCAT OT THUIIA YIPA’KHEHUl U 3aJ1aeTCsl 9KC-
neproMm). OrneHka BpeMeHH PabOThI YUCHHKA C MATEPUAJIOM Ha SKPAHe
KOMIIBIOTEPA PACCUUTHIBAETCS IO CJIELYIONIEH JTMHTBUCTUIECKON ITKaJIe:

e A — 9ncsIo, 3a/1aBaeMoe TakKe IKCIIEPTOM, KOTOPOe MO3BOJISIET yUe-
HHUKY <«CJIETKa» OTKJIOHATHCS OT TOUYHBIX YUCJIOBBIX 3HAUEHUN ITOU IMKa-
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Puc. 7.

JIBL IIpU IIPOXOXKJIEHUN KypcCa. ,Hanee Mbl HCXOJMM K3 TOI'O, 9TO KOJIH-

qecT

Bo TecroB N B 3ajlaHuM KpaTHO TpeM (cM. Bbiie). B mpocreiiniem

CJIydae TeCT IMOHMMAaeTCsl KakK HabOp BOIIPOCOB, OIIEHMBAEMBIX IO IKAJIe
«1a—Her» (TO eCTh CIPaBUWICH C ylpaKHeHHeM Wiu Her). B 3aBucumo-

CTHU

OT KOJIMYECTBa OIMMOOK YUEHUKA IPEJJIaraeTcs CJIeIyIomuii Habop

peakiuii 00yJaroeil CuCTeMBbI:

1)

Ormmubox MeHbITe %N + A — ycnentHoe MPOXOXKICHNE TECTA, yICHU-
KY IIPE/IOCTABJISIETCS BO3MOXKHOCTB OBICTPOIO IIPOCMOTPA OIMUO0H-
HBIX OTBETOB, BO3BPAT B KOHTPOJILHYO TOUKY TecTa (OJ[1H BO3BPAT),
pasperraercs JBUKEHNE JTAJIbIIe 0 00y4YaoeMy MaTepuasLy.

Omubok 6oJIbIITE %N + A, HO MeHbIITE %N + A — cpesHee kade-
CTBO TIPOXOXKJICHUST TECTa, ODsI3aTeIHbHBIN BO3BpAT HA HEPABHIIb-
HbBIE OIEHKHU (BO3MOXKHO ¢ (DUKCUPOBAHHON CKOPOCTHIO IIPOCMOTPA),
YUCJIOM BO3BPATOB B KOHTPOJIBHYIO TOUYKY He Oojee nByx. [Ipu Tpe-
ThEM BO3BpaTe B KOHTPOJIBbHYIO TOUKY YUYEHUK OTCHIIAETCS Ha yIeh-
HBI MaTepuasl, U TOJBKO TIOCTe ero N3yUeHUsI TOBTOPSIETCS TECT.

Omunbox Gosiblie 15—2N + A — HeyaauHOE POXOXKJIEHNE TeCTa, 00s-
3aTeJIbHLIA BO3BpAT Ha HEIPaBUJIbHBLIE OTBETHI C SKCIEPTHLIM Bpe-
MeHeM Ha IIPOCMOTDp W YHCJIOM BO3BPATOB B KOHTpOJIbHyIO TOqu
He 0ojiee oaHOro pasa. [Ipu HOBTOPHOM BO3Bpare B KOHTPOJILHYIO
TOYKY MPOUCXOJINT BO3BpAT HA YUEOHBIN MaTepuasl U TOJIBKO IOCTe
€ro U3y4eHUsl IPOUCXOIUT IIOBTOPHOE BLIITOJHEHNE TECTA.

KonTposbabie Touku Tecta (OJHA WM HECKOJBKO) — 9TO HabOp BO-
IIPOCOB, IyOJUPYIONINX MPEIbIAYIINIHe BOIPOCHI, HA KOTOPbIE ObLI JIaH
HEIPABUJIbHBI OTBET, B M3MEHEHHOU (opMe. DTU TOUKH KaK Obl JAIOT
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YUIECHUKY BO3MOXKHOCTB WCIIPABUTH OIMUOKM, JOIYIICHHBIE 110 HEBHUMA-
TeJIbHOCTH, U3-3a MEJKUX YIYIIEHUH U T.JI., KpOMEe TOTr0, OHU JIAIOT BO3-
MO2KHOCTb YUEHUKY YJIYUIIUTH OOIIUH CyMMapHBIH OaJUT IPU TPOXOXK JIe-

UHTEPBAJI OYeHb  OBICTPO— | HOPMA—OBOJIb- | MEJIJIEHHO—COBCEM

KOJITIECTBO | OBICTPO HO MEJIJIEHHO Me€/IJIEHHO

ommbox M

M < %N + A | Jlasbreiiiee HanbHelinee HamnbHeiiee 1po-
[IPOJIBI2KEHUE TIO | JIBUKEHUE JIBUYKECHIE 110
Kypcy. Yucno|mo  Kypcy  ¢|Kypcy. Yucmo
BO3BPATOB B KOH- | 9KCIIEPTHBIM BO3BPATOB B KOH-
TPOJIbHBIE TOYKU | BpeMeHeM. YuC- | TPOJIbHBIE — TOYKH
He 0OoJjiee OJIHOTO. | JIO BO3BpaTOB |HEe  OoJjiee  JBYX.
[Tpu BO3BpaTe | B koHTpOJIb- | [Ipu  BO3Bpare B
B KOHTPOJIbHBIE |HbI€ TOYKMA HE | KOHTPOJIbHBIE TOY-
TOYKH nmaercs | bojiee  OHOTO. | KU JIA€TCS BO3ZMOXK-
BeIOOp ObIicTporo |IIpu  BO3BpaTe | HOCTL MEJJIEHHOTO
win 9KCIIEPT- |B  HUX Jaercd | mpocmorpa. [lpej-
HOTO BPEMEHH | S9KCIIEPTHOE JIOXKATH TIOMEHSITh
Ha IIPOCMOTP. | BpeMsI 9KCIIEPTHOE  Bpe-
[TpemioxuTh MEHsI Ha peaJIbHO
ITIOMEHSTH IKC- 3aTpadeHHOe
[IEPTHOE  BpeMsi
Ha peajibHO 3a-
TPadeHHOE BPEMSI

%N + A < |Yucioo Bossparos|Yucio BosBpa-| Yuciao Bo3BpaToB

Mg% N-+A|B KOHTPOJbHBIE | TOB B KOHTPOJIb- | B KOHTPOJIbHBIE
TOYKM He 00-|Hble TOYKM He|TOYKH He OoJiee
see gByx. [lpu|6osee nByx. | Tpex. IIpu BO3BpAa-
Bo3BpaTe Ha KOH- | [Ipu Bo3Bpare B|Te B HHUX aeTcs
TPOJIBHBIE TOYKHU | HUX JIAETCSH IKC- | BOBMOYKHOCTH  BbI-
JIAETCA  BO3MOXK- | [IEPTHOE BpeMsi. | 6opa  MeJJIEHHOTO
HOCTD BeiOOpa |[Ipu  Bo3BpaTe | wim  IKCIEPTHOTO
OBICTPOTO Ipo- | Ha MaTepual | Bpemernu. [Ipn Bos-
XOXKJCHUS WU | IAeTCA  TaKKe | BpaTe HAa MaTepPUAJT
[TPOXOXK JICHUS SKCIIEPTHOE JIACTCSA TaKXKe BbI-
¢ SKCIIEPTHBIM | BpEMs 60p U3 MEJJIEHHOTO
BpeMeHeM WIK  9KCIEPTHOrO

BpeMeHU
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M > %N + A | Yucno Bossparos B | Yuciao Bo3sparTos| Hucjio BO3BpaToB B
KOHTPOJIBHBIE TOY-|B  KOHTPOJIbHBIE | KOHTPOJIbHBIE TOYKHU
Ku He Oosiee of- |Toukum He Oosiee|He Oosee Tpex, OO
svoro. Ilpu BO3Bpa- | omHOIO. ITpu | BOBMOKHOCTH OKOH-
Te B HHUX JA€TCs|BO3BpaTe Ha HUX |4JaHUsI 3aHATHS 0e3
9KCIIEPTHOE BPEMS. | JA€TCsl  DKCIIEPT- | yuera  pe3yJibTaToB
IIpu Bo3Bpamenun |Hoe Bpems. Ilpwu|mociemmero — Tecta.
Ha yd4eOHBIN Mare- | Bo3BpaTe Ha y4uebd- | [Ipesmoxurs To-
pran [aercs Bpe- | HbIil MaTepUaJI | MEHATb JKCIEPTHOE
M3, 3aBEJIOMO HO0JIb- | TaeTCst TaKKe | BpeMsi Ha PeaJibHO
1ee, 4YeM 3KCIEPT- | 9KCIIEPTHOE BPEMsl | 3aTPAYEHHOE BpEMs.
HOe IIpu Bo3BpaTax B
KOHTPOJIbHBIE TOYKHU
JTAeTCS  SKCIIEPTHOE
Bpems. Ilpum  BO3-
BpaTe Ha y4ueOHBII
MaTepUaJI JaeTcs
BO3MOXKHOCTD BBIOO-
pa ™3 MeJIJIEHHOTO
Wi 9KCIIEPTHOIO
BpeMeHU

HHUM BCEro TecTa. Benumunna % €CTh cpejHee apuMeTUuIeCKoe MEXKILy é
u % — ee BBEJIEHNE ITO3BOJISIET HECKOJIBKO OTIEIUTDH IMOBEJIEHUE YUIEHUKA,
KOTOPBI# ¢1ab0 3HaeT yIeOHBIN MaTepraJl, HO BeJIeT ce0s OCMBICJIEHHO, OT
«CJIy9aiiHOTO» ITOBEJIEHUS, KOIJla, HAIIPUMED, OTBEThI BBHIOMPAIOTCSI MPO-
M3BOJILHO. 3aMETUM, UTO 3HAYEHNE BeTMIUHBI A, BOOOIIE TOBOPST, 3aBUCUT
or jimHbl Tecta (N ); onpesesisieM 061acTh ee 3HAUEHUIT KaK MHOYKECTBO
{0,1,2}, urTepnperupyst 9T0 KaK BO3MOYKHOCTBH <IIPOCTHTb» OJIHY WJIH
JIBE OIMMOKU TIPU IMPOXOXKIEHUN TecTa. FCTeCTBEHHO, UTO €CJIM TeCT KO-
porkwmii, To A MoxKeT 6bITh pasHO 0 win 1, a eciin TecT Gosiee JTTUHHBIN, TO
nHOTIIA A MOXKET IIPUHUMATDH 3HAUYeHHE 2. DTOT IIPUEM [TO3BOJISIET TAKIKE
pa3Ho06pa3uTh moBejecHne obydaromieil cucrembl. Coderanue JABYyX ak-
TOPOB (CKOPOCTH TPOXOKJICHUSI MATEPHAJIa U KOJMIECTBA OMMUOOK) 1103~
BOJISIET JIATh IIPOCTEHIIINEe PEKOMEH AN JIJIsT y9eTa UX B COOBITUSIX IKC-
[EePTHOIT CHCTeMbl, BIpabaThIBAIOIUX cTpaTerun obyderust (cM. Tabir. 1).
B sT0i1 Tabsuiie sKCIIepTHOE BPEMsi COOTBETCTBYET TON BpeMeHHOH IKa-
Jie, O KOTOPOil MBI TOBOPWUJIM BBIIIE, 8 TEPMHUHBI «PeabHO 3aTPAIeHHOE
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BpeMdA» U «MeJJICHHOE BpeMdA» O03HAJYaloT, YTO YYCHUKY JAeTCA BO3MOXK-
HOCTb U3MEHUTH BpeMsl pabOThI C SKPAHOM (B CTOPOHY yMEHbIIEHHsI W
yBeJMYeHNUsT ), MO0 He YUUTHIBATH (hAKTOpP BpEMEHH (<«MeJJIEHHOE Bpe-
Ms» ).

Bosuukaer Borpoc: mouemy GepeTcst KOJMIeCTBO 9KPAHOB (yIpasKHe-
HUIT) B TecTe KpaTHBIM TpeM? 3/1ech MoJ1araeTcs, 9To pasonenue yaeGHoro
MaTepuasia Ha (hparMeHThl U3 TPEX 3aJad U Ka4eCTBO MX PEIICHUS JIaeT
BO3MOXKHOCTDH JIOKAQJIbHOM OIICHKM JIJI M3MEHCHUS JTaJIbHEHINE cTpare-
ruu O0yYeHUsT U MO3BOJISIET JIOCTUYb 3TOro 6€3 TPYIHOro mepebopa BO3-
MOXKHBIX PEAKIUi Ha Iocjeylolue JeiicTBus ydenuka. Kpome 3Toro,
[IpeJIoJIaraeM, 9To KaxKas 3ajada UMeeT 110 TPU mwin 0oJjiee BApUAHTOB,
KOTOpbIe Oojiee Wi MeHee paBHO3Ha4YHBI. Huke (cMm. puc. 8) mpusenen
OJIH U3 BO3MOXKHBIX (DPATMEHTOB JI€PEBa PEIIEeHU, CIIyKAIIero OCHOBOMN
JIUIS CHHTE3a YIPABJISIIONEro obydenneM aBromara («yduressi»). B Hem
B KPY’KOUKe CTOMT HOMEpD 3aJ[aud M OJIUH U3 ee BapUaHTOB (B JIAHHOM
IIpAMepe B34ATBl TPU 3318491, KarK/lasd N3 KOTOPBIX MMeeT JBa BapHaHTa
«a» n «b»), KayKJIplil KBaJIpaTHK O3HAYAET IOINIArOBBIN pasbop 3ajauu,
JICThs JiepeBa ¢ HOMeEpaMH O3HA4aloT COOTBETCTBYIOIIME KOMMEHTApPHAHN
JUIsl YI€HHUKA C OIEHKON KauecTBa [POHIEHHOIO 1y TH (PelleHHbIX 3a/1a4).
Kpowme Toro, 3nak «+» mim «—» Ha COOTBETCTBYIONINX BETBAX O3HAYAET
pelieHne Uil He pelleHue COOTBETCTBYIONMIECH 3a/a4n.

Hackospko xe MoryT ObITh 3(DPEKTUBHBI KOMIIBIOTEPHBIE CPEJICTBA
obOyuenus B ganHOit 3a/1a4e? OTBET Ha STOT BOIPOC MOKA B IIEJIOM OTKPBIT
(HecMOTpsT Ha psijl OOHAJIEIKMBAIOIIIX UCCJIJIOBAHUN B OOJIACTH TEOpHU
MHTEJUIEKTYaJIbHBIX CHCTEM B 9T0i obsactu |1, 5, 8-9|) u Heobxomumbl ce-
phe3HbIe (MEKJUCIUIINHAPHBIE 110 CBOE CYTH) UCCJIeI0BAHMUSI 110 TEOPUH
KOMITBIOTEPHBIX 00ydJalonux cucTeM n oOydeHus B mesioM. [loka ke Ta-
K€ CACTEMBI 1 CPeJIbl PEHIaloT CKopee APYyTyIo 3aJady — 3a/1a4dy YIOBJIe-
TBOpEHUsT HHMOPMAIMOHHOI'O T'0J10/1a, WH(MOOPMAIHOHHOTO JTFOOOIIBITCTBA.
OHu JIAIITB TTOMOTAIOT TIPEIIOIABATEIO TIEPEOCMbBIC/IATE COJIEPXKAHKE TOTO,
9TO OH IPEIOJIAET, U MOI'YT CYIIECTBEHHO PACIIUPUTH NH(MOPMAITMOHHBII
KPyTro30p yYaCTHUKOB IIPOIEcca 00y IeHUs.



IT.A. Ammuceituuk, K. Bamuk, 2K. Kuan, B.B. Kyapssues u jp.

42

=) (+)

YciaoBHBIE 0003HAUYEHUS

(O 3amaya
[] mnouwarosblii pasbop
3aja4

(+)/(-) peumusn / He pelmi
(aBTOMAT COOOILIAET O
HETpPaBUIBHOM pEILIEHUH)
TOUYKM OKOHYAHMI (cC
WTOTOBBIM KOMMEHTAapHeM),

Puc. 8. ABromat mjis Tpex 3amad (MCIOJIb3yeTcsT He OoJiee MBYX BapMaHTORB 3a1a4n).
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