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MoHorpadus mnocsiieHa mnpobiemam uHopMartuzanuu oO0pa3oBaHUs, B
JACTHOCTH HCCIIEOBAHUIO BO3MOXKHOCTEH COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHI, OMHCAHUIO TIearorH4ecKoi IeIeCO00pa3sHOCTH WX NPHUMEHEHUS |
NEPCTICKTUBHBIX HAIMpPABJICHUH pa3paObOTKU M HWCIIOJIb30BaHHSA. B KHUTE Hay4dyHO
000CHOBBIBAETCS HEOOXOAMMOCTh CO3/IaHUs U IPUMEHEHHUs yueOHO-MaTepuaaIbHOU
0a3pl obOecrmeueHus mpoliecca uHpopMaruzanuu oOpazoBanus. lIpeacrtaBien
TaK)Ke aHaJM3 MeJarorunueckoi 1eaecoo0pa3HOCTH UCTIOIb30BaHUS IPOTPAMMHBIX
CPEICTB W CHCTEM, IMPOBEACHHBIH C TO3UIMI AaBTOPCKUX TEOPETUUECKUX
MOJIOKEHUH, TMPEICTABISIONINX THUIIOJOTHIO TMPOTPAMMHBIX CPEACTB Y4EOHOTO
HA3HAYCHUS, TUIAKTHIECKHUE TPEOOBAHUS, MPEABIBISIEMbIEC K HUM, OTIPECICHHBIC
NOJIXOAbl K OLEHKE WX KadecTBa. AHaJIM3 OCHOBAaH Ha HCCIEIOBAHUU
OTEYECTBEHHBIX ¥ 3apyOekKHBIX MPOTPaMMHBIX cpeAcTB u cuctem (1987-1994r.),
UCTIOJIb3YEMBIX B YUEOHBIX IENSIX, U MAaTEPUAIOB MEKIYHAPOTHBIX KOH(DEpEHITHH,
cemunapoB (1991-1994rr.) mo mpoGiemaMm mnpuMeHeHHsT B chepe oO0pa3oBaHuUs
TeXHOJIOTHH MyNbTHMEINA U CUCTeM «BHpTyallbHasi peaJbHOCTh.

MoHnorpaduss mnpenHa3HaueHa s Y4YUTelleld, METOANCTOB, CTYACHTOB,
HAYYHBIX COTPYIHUKOB, cepa NeATEITHPHOCTH KOTOPBIX CBSi3aHA C Pa3pabOTKOW U
UCTIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH B 00pa30BaHUH.
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OT aBTOpAa

[lemarornka B KayecTBE HAyKH O LIEJIICHANPABICHHOM, CIEHIHAIBHO
OpraHU30BAHHOM, CUCTEMATHYECKOW ESITeIbHOCTU 10 (POPMUPOBAHUIO UHAUBU/A,
a TaKKe O COJIepKaHWM, OpPraHU3AMOHHBIX (opMax M MeToAax Oo0pa3zoBaHUs
CYIIECTBYET BCEr0 HECKOJBKO COT JieT. B JApyrux cBOMX HIIOCTacaX — Kak
MCKYCCTBO WJIM KaK PEMECII0 — NEAaroruka HaCUYUTHIBAET MHOTHE ThICSUEIIETHS.
Jlaxke Oermblii peTpOCTIeKTUBHBIN B3IJIA]l HAa MPoOJieMy Mepeaadn MoapacTaroiemMy
MTOKOJICHUIO HAKOIUIEHHOTO MOTEHIIMAala 3HAHUN W YMEHUU YOeXJTaeT B TOM, YTO
MPUOPUTETHBIMU BCETA SIBISIMCH T€ LEIM W 3aJadyd, KOTOPbIE B TOW WM MHOU
Mepe aJIeKBaTHO OTpaKaJld HACYIIHbIE MOTPEOHOCTH OOIIECTBa B JaHHBIA MEPUOT
€ro pasButus. BmecTe ¢ TEM BCeraa CylmecTBOBal U HEKMM MHBAPHUAHT, KOTOPHIN
10 Mepe JBIKCHHSI YEJIOBEUECTBA BIIEPE]] MO MYyTH ITUBUIN3ANNHA CHOPMUPOBAIICS
B BE€CbMa 3HAYMMYIO0 METAllelb. Pa3BUTHE JTUYHOCTH WMHJMBUAA B TAPMOHHUM TPEX
ee HavyaJl (aCMeKTOB) — IyXOBHOT'O, HHTEUIEKTYaIbHOTO, (hu3ndeckoro. Huayte He
ymayisisi 3HAu€HUs KaXKJO0ro M3 AacleKkTOB W paccMaTpuBas oOllee pa3BUTHE
WHIMBUJA KaK TapMOHMYHOE pa3BUTHE JIMYHOCTH, OOpatuMmca K mpobieMam
HMHTEIUIEKTYaJIbHOTO Pa3BUTHUA, PA3BUTHS TBOPYECKOIO MOTEHIMANA KAaK BBICHIETO
Hayaya yenoBeka. [Ipu 3ToM TepMHH MHTEIUIEKT OyJeM paccMaTpuBaTh B CAMOM
o0leM IJIaHe KakK CIIOCOOHOCTb MBIIUICHHSI, TO3HAHMS, WHUIMUPYIOLIAs
YMCTBEHHOE  pa3BUTUE JIMYHOCTU. PackpeiTue mNpuUpoAod  3aJI0KEHHBIX
BO3MOXKHOCTEH W CIOCOOHOCTEW K TO3HAHUIO, TBOPYECKOW WHHIIMATHBE, HX
CHUCTEMaTUYECKOE Pa3BUTHE, COBEPIIICHCTBOBAHUE U CBOEBPEMEHHAs pean3anus —
BOT TOT MYTh, KOTOPBIM B HJI€AJIE€ CIEAYET NPOUTH KaKIOMY YEJIOBEKY B Mpolecce
CTAHOBJICHHS] JMYHOCTU. COBpPEMEHHBIE COIMOJIOTUYECKHUE U  ICHUXOJIOro-
MeJJarOrMIeCKUe MCCICOBAHUS YOeKIAIOT B TOM, YTO YEJIOBEK, peaTn30BaBIINN
ce0s, CBOM TBOPYECKUH TOTCHIMAN, — OCCKOMIUICKCHAs JUYHOCTh. A 3TO, Kak
MUHUMYM, SIBJSIETCS HEOOXOAMMBIM yCIIOBUEM KOM(POPTHOTO CYIIECTBOBAHMS KaK
CaMOTo0 4eJIOBeKa, TaK U 00IeCTBa B LIEJIOM JUIsl JaJIbHEHUIIIEero ABUKEHUS 10 MyTH
COBEpUICHCTBOBAaHUSA U CAMOCOBEPIICHCTBOBAHMS. ['palueHT ABMIKEHHUS, 110 BCEU
BUJIMMOCTH, 3aBUCUT OT BBITIOJTHEHUS TPEX YCIOBUM: PACKPBITHE NHANBUYaTbHbIX
BO3MOXXHOCTEH 4eloBeKa, UX pa3sBUTUE U peam3alusa Ha Ojaro oOuiecTBy u ceoe.
HazoBem ux cokpaineHHO «ycloBHS 3P» («ycioBusi Tpex 3p»). O0s3aTeaIbHOCTD
BBITIOJTHEHUS «ycioBui 3P» B mporiecce GopMUpOBaHUS JTUYHOCTH peOCHKA HU Y
KOr0, Kak NpaBUJIO, HE BBI3bIBAET COMHEHUsA. OJIHAKO, KaK YYUT HAC HCTOPUS
pa3BUTHS OOIIECTBA, JJIA TOCTIDKCHHS OJarux Iejied OJHOTO TOJBKO J00pOro
KETaHUS JTFOOSIINX, MYIPBIX POIUTENCH U YMHBIX, 00pPa30BaHHBIX YUHUTEIEH WIIH
HAaCTaBHUKOB, YBbI, HEJIOCTATOYHO.

BaxxHOCTD BBINIEN3IIOKEHHOTO 0CO0O BO3pacTacT B HaIlle BpeMs, B BEK
MI00ANhHOW ~ KOMIBIOTEpU3AMK W WHGOpPMATH3allid, MPEAOCTABIISIONIHMA
COBPEMEHHOMY Y€JIOBEKY HEBUIAHHBIC PAHEE CPEJICTBA YCUIICHHS €I0 YMCTBEHHBIX
BO3MOXKHOCTEH, CpeAcTBa, IMO3BOJSIONIME K TOMY K€ HWHTEHCU(DUIIMPOBATH
MPOILIECCHl HMHTEJUIEKTYAJIbHOTO Pa3BUTHUS HHAMBUAA. TaK, HCIOJIb30BAaHUE
BO3MOYKHOCTEH CPelICTB COBPEMEHHbBIX MH(OPMAIITMOHHBIX TEXHOJOTUN MMO3BOJISET:
WHHUIIMAPOBATH MPOIIECCHI PA3BUTHS ONPEICICHHBIX THIIOB MBIIUICHUS (HapuMep,
HarJsIHO-00pa3HOro, TEOPETUUYECKOT0); MHHTEHCH(DHUIIMPOBATH MPOIIECCHI PA3BUTHSI
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naMsaTH, BHUMaHUsA, HAOMIOMATEbHOCTH; C(HOPMHPOBATH KadecTBa JIUIEPA,
CIIOCOOHOTO K PYKOBOJSIICH W OpraHu3allMOHHOW nesTenbHOCTH. JlocTaTouHO
IIMPOKO W3BECTHA TAaKXE pOJb KOMIBIOTEPA B Pa3BUTHH  TBOPUYECKUX
BO3MOXKHOCTEH My3biKkaHTa. COBPEMEHHBI MY3BIKAHT, MCIOJB3YS JIEKTPOHHBIC
CPEIICTBA, MOXKET HE TOJIBKO C JIETKOCTHIO CO3/IaBaTh KOMIIO3UIINH, pAa3HOOOpa3HbIC
apaHXUPOBKH, BapuaIlNH Ha JIOOYI0 3aJJaHHYIO0 MY3bIKaJbHYIO TEMY, HO U TBOPHUTH
HOBoe. He MeHbmMii WHTEpec mpencTaBisieT cO0OM HOBOE HAINpaBIICHHUE B
KUBOIIMCH, TaK Ha3bIBaeMbI BHICOapT (BUIACOKUBOMHKCH). BriepBhie 3a BCHO
MHUPOBYIO HCTOPHIO HCKYCCTB XYIOXKHUKY TPEIOCTABISIETCS BO3MOXXHOCTh
O’KMBUTH CBOU TIPOU3BECHUS, IPEICTABUTh X B IBIDKCHHH, B pa3BUTHU. OOpa3HO
BBIPAXKASICh, COBPEMEHHBbIC HH(POPMAIIMOHHBIE TEXHOJOTHH OTKPHIBAIOT OKHO B
NOTaGHHBIM MHp 4YeloBeueckod (aHTazuu, oOecreunBass BO3MOXKHOCTD
MOJEIMPOBAHUS HM300paKaeMoil XyJIOKHUKOM pEaJbHOCTH B €€ BPEMEHHOM
Pa3BHUTHUHU.

Bmecte ¢ TeM HH y KOro HE BBI3BIBA€T COMHEHHS U TO, YTO, KaKHUMH ObI
3aMaHYUBBIMH HH OBLTH 3TH CPEICTBA, KAKUMU OBl YHUKAJIbHBIMH BO3MOYKHOCTSMHU
OHM HH 00JIaJlaTH, MPUOPUTETHHIM BCET/Ia OCTAETCS MPHUHIMUI «HEe HaBpeamw». Ilo
ATOH MPUYMHE HEOOXOAMMO 0CO000€ BHHUMAHUE YACTUTH MPEANOJIOKHTEILHBIM
HETaTUBHBIM TIOCTICAICTBUSM HCIIOJIB30BAHMSI 3TUX CPEACTB, a B OCOOCHHOCTH
KoMIbIoTepa. Tem Ooiee, 4TO yKe HUKTO HE B CHJIAX 3apPETUTh UM OTPAHUYHTH
IPUMEHEHNE KOMIBIOTEPHOW TEXHUKHU Ha MPOU3BOJICTBE, B HAyKe, B 00pa30BaHUH,
B OBITY, BO BpeMs jocyra (0COOEHHO IPpHU aKTUBHOM YBJICUEHUH KOMITBIOTCPHBIMU
urpamu). K mpenmosiaracMpIM HETaTHBHBIM  ITOCJICJCTBUSAM  HCIIOJIb30BaHUS
CPEICTB COBPEMEHHBIX HWH(MOOPMAIIMOHHBIX TEXHOJIOTUH MOXXHO OTHECTH, BO-
NEPBBIX, BO3MOXKHBIH BpeI 370pOBbIO  (HampuMep, MNPH JUTUTCIBHOH W
OCCKOHTPOJBHOW paboTe 3a KOMITBIOTEPOM) H, BO-BTOPBIX, II€IarOorHueCKu
HEMOTHUBHUPOBAaHHOE  MX  HUCHOJb30BaHWME  (HampuMep,  UTHOPUPOBAHUE
TUIAKTHYECKUX TPHUHIUIIOB OOYYEHHS, WCIIOJIb30BAHHE CPEACTBA TOJIBKO pajd
camoro ¢akta ero MNpUMEHEHHs, NpeodiaJaHue WrpoBOM KOMIIOHEHTHI Haj
y4eOHO#), He MPHUBOJIIEEe K TMO3UTUBHBIM pe3ysibTaTaM B 00JacTH pa3BUTHSI
JUYHOCTH 0OydaeMoro mwid HWHTeHcu(ukamuu ydeOHoro mporecca. IlepBoe
JIOCTaTOYHO JIETKO YCTPAaHUMO TPH OE30TOBOPOYHOM COOJIIOICHUU OTpaHUYCHHMA
(HanmpuMep, TO BpPEMEHHM HCIOJb30BaHMS KOMITBIOTEPA), YCTaHABIMBACMBIX
TUTHCHUCTaMH, TICHMXOJIOTAaMU M TIeAaroramMu. lak, HampuMep, HCIOJIb30BaHHE
METOJMYECKNX PEKOMEHJAIMH 10 O0OpYAOBAaHUIO  CIECIHATU3UPOBAHHOTO
KabuHeTa WH(DOPMATHKU W BBIYHCIUTEILHON TexHuku [36], [56] mo3Boser
coONo/IaTh TEAaroruyeckue W TUTHCHHYECKHuE TpeOoBaHUS K O(OPMIICHUIO
KaOWHeTa, K TUIAHUPOBKE W PA3MEIICHUIO B HEM pa00OYMX MECT; OPraHW30BHIBATH
pasnuYHbBIe BUIL y4EOHOU MEATETLHOCTH, OCYIIECTBIATh WHIWBUIYAIBHYIO,
TPYNIIOBYIO,  KOJUICKTUBHYKO  pabOTy €O  CpeACTBAMH  COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJOTHH, B YaCTHOCTH C KOMIBIOTEpOM. [pamoTHOE
COOIOZICHHE TMOJOOHBIX PEKOMEHJANNA CMOXKET TapaHTHPOBAaTh HE TOJBKO
oOecrieueHre PHUHIIMIA «HE HaBPEIU», HO U PEaTU3allHIO IeIarOTHYSCKHUX IeJIeh
(TmaBa |, m. 1.3) ucnoib30BaHUs CPEIACTB COBPEMEHHBIX HH()OPMAIIMOHHBIX
TexHonoruii. Jlpyras BO3MOXHasi OMAacHOCTh KpOETCI B OECCHUCTEMHOM,
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NEeAarorndyeckd HEOOOCHOBAHHOM  HCIIOJIb30BAHUM ~ CPEJCTB  COBPEMEHHBIX
MH(POPMAILIMOHHBIX TEXHOJOTMH. JTO, K COXKaJeHMI0, Oojiee pacpOCTPAaHEHHOE U
Jla)kKe MacCOBOE SIBJIEHUE, HEXKEIIM HapylleHHe TMIMeHHYecKux TpeOoBaHuil. Tak,
HanpuMep, MPUMEHEHME MPOrpaMMHBIX CPEICTB B  Y4YEOHbIX  LIEJIIX,
OPUEHTHUPOBAHHBIX HA UIPOBYIO JAESATENIBHOCTb, 3a4acTyl0 CBOAMUT BCHO paboTy
yUYE€HUKa K O€31yMHOMY BBIIIOJIHEHUIO TNPUMUTUBHOIO Habopa KOMaHJ, K
aBTOMAaTUYECKOMY HaXaTHIO0 KiaBull. Takas JesATenbHOCTb HE TOJIBKO HE
CIOCOOCTBYET OCBOCHHIO Y4eOHOTO MaTepuaia, HO pa3BUBAET a3apT, MPUBOJUT K
TaK Has3blBaeMOM KomnbloTepoManuu. Mmm npyron npumep. HMcenosb3zoBanue
KOMITBIOTEPHBIX IPOrpamMM, NPEICTaBIIOIIMX HAa 3KpPAaHE TEKCT KHUTH IJIs €€
IPOYTEHUS], HHUKAK HENb3d CUMTATh NEAArOrM4ecKd ONpPABJAHHBIM, TaK Kak
BO3MOYKHOCTH CPEJICTB COBPEMEHHBIX MH(POPMAMOHHBIX TexHonorui ([masa |, m.
1.2) TO3BOJIAIOT OOECHEUNTh  OCYIICCTBIICHWE TaKWX BHUAOB  Y4eOHOM
JESTEIbHOCTH, KOTOPbIE M3BECTHBIMU PaHEE NEAArOruKe CPeACcTBAMU 00ECIIEUUTh
ObUIO HENb3sl. A TNPOUTEHUE TEKCTa MOYKHO OCYUIECTBUTh M TPAAULMOHHO — C
JUCTAa KHUTH, TeM 0oJiee YTO JUIMTEIBbHOE UYTEHUE C HKpaHa KOMIIbIOTEPA BPEIHO
g a3, IlogoOHele  mpuMepsl  MENAaroruuyeckd  HEesliecoo0pa3sHoro
UCIIOJIB30BAaHUSI BO3MOYKHOCTEM KOMIIBIOTEpAa MOXKHO IpodoJpKuTh. Ho eme
Oosbllle MOXHO CKa3aTb O HEHUCHOJb3yEMBIX B IE€JArOrMUECKUX LEsIX
BO3MOXKHOCTSIX CPEJICTB COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOrui. B cBs3m ¢
3THM Ha MEPBBIN MJIaH BBICTYIAET HEOOXOAMMOCTh CO3/IaHUs TEOPETUUECKON Oa3bl,
OMMCHIBAIOLIEH TEeIarorH4ecKylo IeIeco00pa3HOCTh HUCIHOJIb30BaHUSL CPENICTB
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUH, METOAUKY, O00eCIeYHBAIOIIYIO
pean3annio 3TUX BO3MOXKHOCTEH € IIeNIbl0 MHTEHCU(UKAUU 00pa30oBaTeIbHOTO
npollecca 1, KOHEYHO, BBINOJHEHUsI «ycnoBuil 3P». He MeHee BakHOUl sBisieTCA
HEOOXOJMMOCTh OTPaJHTh, 00E€30MACUTh MCUXOJOTHIO JTUYHOCTH OT BO3MOXKHOMU
NePCOHU(PUKALUN TEXHUYECKOTO CPEJCTBA BOOOIE M KOMIIBIOTEPA B YaCTHOCTH.
OnucaHuio ONpeneIeHHbIX MOAXO0A0B K PELIEHHUIO BBIIIEHA3BaHHBIX MPOOJEM, B
YACTHOCTHM, KaK IIOCTaBUTh Ha CIyXOy II€Iaroruke CpencTBa COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTMM, KaKk 00€CIEUYUTh BBIIOJIHUMOCTh «ycl0oBUI 3P»,
UCIIOJIb3Ysl MX YHHKaJbHBIE, C TOYKH 3pPEHHs IIE€JAarOrH4eCKux IPUMEHEHHH,
BO3MO>XHOCTH, U IIPU 3TOM HE HAHECTH Bpena o0ydaeMoMy, — 3THM BOIIPOCaM
NOCBsIIIIEHA IpeyIaraeMasi YUTaTeN0 MOHOrpadus.

Tenepp HECKOJBKO CIIOB O BO3MOXHBIX BapHaHTaX MPOYTEHHS KHUIH.
[lpuaumas BO BHUMaHHEe HWH(OPMALMOHHYIO HACBIIIEHHOCTh JKM3HU U
NEATEIBHOCTH COBPEMEHHOTO YMTATENsl, aBTOp IIpeularaer JBa BapHUAaHTa €€
npouteHus. llepBblii BapuaHT — OOBIUHBIM, HO YWTATENI0 PEKOMEHIYETCs
oOpaiaTe BHUMaHUE Ha JIBa BUJA BbIIETIEHHOrO B TeKCcTe mpudTa. Tak, 0OOBIIHBIM
BBIICJIEHHBIM MIPU(TOM OTMEUAIOTCSI HOBBIE TEPMHHBI, IIOHATHUS, CIIOBOCOUYETAHMUS,
ONKCAaHNE KOTOPBIX NPEICTABIECHO B TEKCTE MOHOTpahun. Bayje/IeHHBIH KYypPCHBOM
TEKCT OOpallaeT BHUMAHUE 4YHUTATelsl Ha OCHOBHBIE BBIBOJABI M 0000IIEHUS,
IpUBEIECHHbIE B MOHOrpadguu. BTopoil BapuaHT NMPOYTEHHUs] KHUTU PEATU3YeTCs,
€CJIM YUTaTh TOJIbKO TEKCT, BRIJCACHHBIH KypCHBOM. lIpyn 5TOM 4uTaTeab CMOKET
O3HAKOMHTHCS ¢ KPATKUM COJIEPKAHUEM aBTOPCKHUX TEOPETUYECKUX IOJIOKECHUHN U
PE3yJIbTaTOB UCCIEOBaHMM, MPEACTaBIEHHBIX B MOHOrpadguu. IIpenocraBieHHas
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BO3MOYKHOCTbh IOMOKET YUTATENI0 O3HAKOMHTBHCS C KHUTOW B €€ COKPAIEHHOM
U3JIO)KEHUH, OINHUCHIBAIOIIEM CyTh MpoOJieM, 3aTPOHYThIX aBTOPOM, U
NpeiaraéMple MyTH UX PELICHUS.

B koHme KHurm uyurtaremo  npemiaraercs  «TONKOBBIM  CIIOBAaphb
CJIOBOCOYETAaHMN M BBIPAKEHUH K TEKCTy MOHorpadumu», CoAepKaIIui
TOJIKOBaHUE, OOBSCHEHHE TEPMUHOB U TIOHSTHH, CBSI3aHHBIX C MPOOJIEMAMHU
uHopMaTH3aluu 00pa3oBaHUs, a TakXkKe C OMNHCAaHUEM HCIOJIb30BaHUS
BO3MOKHOCTEH CPEICTB COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHUH B TEISIX
COBEPIIICHCTBOBaHUS  y4eOHOTO  Tpollecca, Pa3BUTUS  HMHTEIUICKTYaJIbHOTO
MOTEHINaIa 00y4aeMoro.
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[locBamaercs cBeT/I0H maMITH
EBreann MuxarnoBusr Cerais-/lembepr,
Moer 0a0yIIIKH, ITepBOro YIHTEA J00pa

BBEOEHUE

CoBpeMEHHBIII ~ TIEpUOA  pa3BUTHS  I[HMBWJIM30BAHHOTO  OOIIECTBa
XapakTepu3yeT Mpolecc HHPOpMaTH3AIIH .

Nudopmaruzamms obmiectBa — 3TO TI00anmbHBIA COIMANIBHBIN Tpoliecc,
O0COOEHHOCTh KOTOPOTO COCTOMT B TOM, YTO JIOMUHHUPYIOIIMM BHIOM
NEeSTENIbHOCTH B cepe O0OIIECTBEHHOTO TMPOU3BOACTBA SIBIsETCS  cOOp,
HaAKOIUICHUE, MPOAYIIUPOBaHUE, 00pabOTKa, XpaHEHHE, Iepeaya U UCIIOJIb30BaAHNE
uH(OpMaIuu,  OCYyIIECTBIIEMbIE HAa  OCHOBE  COBPEMEHHBIX  CPEJICTB
MUKPOIIPOIIECCOPHOW W  BBIUMCIUTEIBHOM TEXHHWKH, a Takke Ha 0Oase
pa3zHOOOpa3HBIX CPeACTB UHGOPMAITMOHHOTO OOMEHA.

NudopmaTuzanus obiiecTBa od0ecrieurBaeT:

. aKTUBHOE MCTIOJIb30BaHNE MIOCTOSTHHO PaCIIUPSIFOIIIETOCS
WHTEIJICKTYyallbHOTO TOTEHIMaa OOIIECTBa, CKOHIIEHTPHUPOBAHHOTO B IEYaTHOM
doHIe, B HAydyHOW, TMPOU3BOACTBEHHOW W JPYTUX BHJAAX JEATEIBHOCTH €ro
YJICHOB,

*  UHTErpanmuioo  WHQPOPMAIMOHHBIX  TEXHOJOTMH C  Hay4HBIMH,
MIPOU3BOICTBEHHBIMY, WHHITMUPYIONIYI0 pPa3BUTHE BceX cdep O0OIecCTBEHHOTO
MIPOU3BOJICTBA, HHTEIDICKTYIH3AIUIO0 TPYIOBOM ACATEIHHOCTH;

* BBICOKHN YpOBEHb HWH(MOPMAIIMOHHOTO OOCITYKMBAaHUS, BO3MOXXHOCTH
IocTymna Jo00oro 4jaeHa oOImecTBa K WCTOYHUKAM JOCTOBEPHOW WH(pOpMAaIu,
BU3YaJIU3AIMIO TPECTABIsIeMON MHPOPMAIIUU, CYIIECTBEHHOCTh HCIIOIh3YEMBIX
JTAHHBIX.

[IpumeHeHrne OTKPHITHIX WH(GOPMAIMOHHBIX CHCTEM, pPACCUMTAHHBIX Ha
UCIIONIb30BaHUE BCEro MaccuBa WHGOpPMAaIMU, JOCTYITHOH B JaHHBIH MOMEHT
oOIecTBy B OMNpeAeNieHHOW ero cdepe, TO3BOJSET YCOBEPIICHCTBOBATH
MEXaHM3Mbl  YNpaBICHHUsS  OOIIECTBEHHBIM  yCTPOMCTBOM,  CIIOCOOCTBYET
TYMaHU3allM{ U JIEMOKPATH3aIluy OOIIECTBA, MOBBIIIACT YPOBEHD 0JIATOCOCTOSTHUS
€ro YJICHOB.

[Tporeccrl, mpoucxomsnie B CBS3W ¢ HH(MOpMaTH3ammel o0IIecTna,
CIOCOOCTBYIOT HE TOJBKO YCKOPEHHIO HAyYHO-TEXHHYECKOTO Mporpecca,
WHTEJUICKTYaJIU3alii BCEX BHUJIOB YEJIOBEUECKOW ACATEIBHOCTH, HO U CO3JaHUIO
KayeCTBEHHO HOBOW HWH(OPMALMOHHONW CpelIbl CcolyMa, oOecrneynBaronen
pa3BUTHE TBOPUYECKOTO MOTESHITMAIA UHIUBH/IA.

OmHuM W3 TPUOPUTETHHIX HAMNPABJICHWA mporiecca WHGOpPMATH3AINUN
COBPEMEHHOr0 o0IiecTBa sBIseTCS MHPOpPMaTHU3amus oOpa3oBaHHUA — IIPOLECC
obecnieueHus cdepbl 00pa3oBaHMUS METOJOJOTHEH M TMPAKTUKOW pa3pabOTKu U
ONTUMAJILHOTO HWCIOJB30BaHUS COBPEMEHHBIX WM, KaK WX TMPHUHITO Ha3bIBaTh,
HOBBIX HH(popMaroHHbIX TexHoyoruit (HUT), opueHTHpOBaHHBIX HA PeaTH3alHIo
TICUXOJIOTO-TIeIarOTUIECKUX TIeNiel 00ydeHN s, BOCTIUTaHUS.

DTOT Mmpolecc HHUITUUPYET:
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* COBEPIICHCTBOBAHME MEXAHHW3MOB YIPABJICHHsI CUCTEMOW OOpa30BaHUS Ha
OCHOBE WCIIOJb30BAaHUSl aBTOMATH3MPOBAHHBIX OAaHKOB JJAaHHBIX HAy4YHO-
neaarorndeckoil MHpopMaui, UHHOPMAITMOHHO-METOANYECKIX MaTepHUasoB, a
TaK)Ke€ KOMMYHUKAIIMOHHBIX CETEH;

* COBEpIICHCTBOBAHME METOAOJOTHH M CTPATeTHH OTOOpa COIepKaHUS,
METOJIOB M OPTaHHU3aI[MOHHBIX (OpM OOyUYEHHs, BOCIIUTAHUS, COOTBETCTBYIOIINX
3aJlayaM  pa3BUTHS JIMYHOCTH 00y4aeMoro B  COBPEMEHHBIX  YCIIOBHUSX
uHbOopMaTU3alnu OOIIECTBA;

* CO3/laHHE METOJWYECKUX CHCTeM OOYy4YeHHs, OpPHUEHTHPOBAHHBIX Ha
pa3BUTHE HWHTEIUIEKTyaJIbHOTO TMOTeHIMana oOydaemMoro, Ha (opMHupoBaHHE
YMEHHM CaMOCTOSITENIFHO NMPUOOpEeTaTh 3HAHUS, OCYUIECTBIATH HH(POPMAIIMOHHO-
yuebHyro ([maBa |, m. 1.2),3KcniepuMeHTaIbHO-UCCIIEA0BATEIBCKYIO ACATCIIEHOCTD
(Tmaa Ill, m. 4.2), pazHoOoOpa3HbIe BUABI CAMOCTOSTEIBHON AEATEIBHOCTH IO
00paboTke nHpOpPMaIIUH;

°* CO3JaHWE€ W  WCIIOJIB30BAHHE  KOMIBIOTEPHBIX  TECTHPYIOIIUX,
JTUArHOCTHPYIOIIUX METOIUK KOHTPOJIS U OLICHKH YPOBHS 3HAHUN 00ydaeMBbIX.

Hugopmarnzanqua o00pa3oBaHHA Kak IPOLECC  HHTEC/UIEKTYATH3ALHH
JAEATEIBHOCTH 00ydaroliero H 00y4aeMoro, pa3BHBAIOIIHHCA HAa OCHOBE
DEATH3ALHH BO3MOXHOCTEH CpEJCTB HOBBIX HH@QOPMALHOHHBIX TEXHOJIOTHH
(Tnara |, n. 1.2), mogaepxuBaeT HHTErpaHOHHBIE TEHICHIIHH MPOLECCA ITOZHAHHI
3aKOHOMEDHOCTEH MPEIMETHBIX 00JacTeH H OKpy»aromeH cpegsl (counanbHON,
IKOJIOTUYECKOM, WHPOPMAMOHHON W 1p.), COYeTas HX C MPEHMYINECTBAMH
HHIHBHYATH3AIHH H JHQ@PEpeHIHAHH 00y1eHHA, oOecniednBas TEM CaMbIM
CUHeprusM neaarorndeckoro ozaerictus (['nasa lll, m. 3.1).

[Ipennaraemass uurtarento MoHOTpadusi MOCBSIIEHA PELIICHHUI0 OCHOBHBIX
npobiieM uHpopmartuzanuu 0Opa30BaHMS Ha KOHIIENITyaJbHOM ypoBHE. B Hel
UCCIICTYIOTCSI BO3MOXKHOCTH CPEACTB HOBBIX HMH(DOPMAIMOHHBIX TEXHOJIOTHH,
negarorndeckasi  1eaecooOpa3HOCTh  MX — HCIOJB30BAaHHS,  TICHXOJIOTO-
NIearorndecKue TpeOOBaHUS, MPEABSABISIEMbIE K HUM, ONTUMAIBHBIE YCIOBHS MX
NpPUMEHEHHsA. B KHHUre mpemioKeHbl MyTH pealu3alid KOHIIETITyalbHbIX
TIOJIO’KEHUH: CO37]aHie W TIPUMEHEHUe yueOHO-MaTepuaibHOW 0a3bl oOecreueHus
nporecca uHpopMaTuzanuu odpazoBanus. [IpencraBneH Takxke cocraB ydeOHO-
MaTepuagbHON 0a3bl, OMUCAaHO Ha3HAYCHHE YIeOHO-METOAMYECKUX KOMITJIEKCOB, B
COCTaB KOTOPBIX BXOMST CPEACTBA 00ydeHHs!, HYHKIMOHUPYIOIIKUE Ha Oa3e HOBBIX
UHPOPMAIIMOHHBIX ~TEXHOJOTMA M TMpeJHa3HaueHHble, B YaCTHOCTH, MJif
MOJIZIEPKKU TIpoIiecca MpernoiaBanus o0Iieo0pa3oBaTeabHbIX mpeaMeToB. Kpome
TOT0, B MOHOTpaduu paccMaTpUBAETCS BOIIPOC LEIeCO00Pa3HOCTH UCIIOIb30BAHUS
y4e0HOTO, JIEMOHCTPAIIMOHHOTO O0OpyAoBaHus, compsraeMoro ¢ OBM,
NpeIHAa3HAYeHHOTO [JIsl OpPTaHM3allMd U OCYIIECTBICHHUS SKCIEPUMEHTAIbHO-
UCCIIeIOBATENLCKON NesTenbHOCTH. Oco00oe BHMMaHHE B MOHOTpaduHu yAEICHO
aHaJIM3y BO3MOYKHOCTEH MPOTPaMMHBIX CPEJICTB M CHCTEM Y4eOHOTO Ha3HAYCHUS U
NIearorn4ecKoi 1eaecoo0pa3HOCTH WX HCIIONB30BAHMS B IMpoIecce OOYyUEeHHS.
AHaJIM3 POBEJICH C MO3UINI aBTOPCKUX KOHIENTYaIbHBIX mosiockeHuit (['masa 1)
Y OCHOBAaH Ha JKCIEPTHU3€ OTCUECTBEHHBIX U 3apyOeKHBIX MPOTPAMMHBIX CPEJICTB
u cuctem (1987-1994rr.), B 4aCTHOCTH, NPEIACTABICHHbIX Ha Bcecorw3Hyro
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OKCIIEPTHYI0 KOMHCCHIO IO OIIEHKE KadeCTBa IMEJAarOTHYECKUX MPOTPaMMHBIX
cpeacts (1987-1991rr.), Ha DKCHOEPTHYI0 KOMHMCCHIO INPH MHUHHCTEPCTBE
oOpazoBanuss P® (1992-1994rr.), a Takke Ha BBICTABKH, OpPraHU30BaHHBbIC Ha
B/JIHX (1989-1991r.).

Ha ocHOBe ombITa OIEHKH KadyecTBa MPOTPAMMHBIX CPEICTB U CHCTEM,
UCTIONB3YeMBIX B cdepe o0pazoBaHus, W aHaIW3a pPA3TUYHBIX MOIXOJOB K
npobJsieMe oleHKH 3(PEKTUBHOCTH WX MPUMEHEHHs] B MOHOTpaduu mpeaiaraeTcs
AKCIIEPTHO-AaHATIMTUYECKUIA TOAX0J K OIICHKE KadecTBa MPOTPAMMHBIX CPEJCTB
y4eOHOTO Ha3HAYCHUS, OCHOBAHHBIA HAa TPEXITAITHOMN JACATEIHHOCTH IKCIEPTA TPU
WCITOJIb30BAaHUU MM Ha0Opa TMOKazaTeNed IS XapaKTEPUCTHKU MPOTPAMMHOTO
cpenctia (I'masa |, m. 3.4).

[To pesynpTaTaM aHajan3a MPOTPAMMHBIX MPOIYKTOB W APYTHMX MaTEpPUAIOB
MEXIYHAPOJHBIX KOH(GEPEHIIMH W CEMHHAPOB, TOCBAIMIEHHBIX MpobieMaM
NpUMEHEHHs B cdepe o00pa3oBaHHsA TEXHOJOTUH MynbTUMEINa H CHCTEM
«BupryanpHas peanbHocTh» (1991-1994r1r.), B MOHOrpaduu OMHMCHIBAIOTCS
NEPCIICKTUBHBIC HAMPABJICHHUS TIEIarOTHYECKOW TEXHOJOTHH, WCIOIb3YIOIIeH
BO3MOXKHOCTH COBPEMEHHBIX CPEJICTB PabOThI C ayIHOBU3YyAIbHON HHOpMAITHEH,
CIIOCOOCTBYIOIIEH peanu3aii UHTCHCUBHBIX ()OPM B METOJIOB OOYUEHHUS B HEISIX
pa3BUTUSA JIMYHOCTH 0Oy4aemoro, (GopMHpOBaHUS TBOPUYECKOTO TMOAXO0Ma K
CaMOCTOSITEILHOMY ITPHOOPETEHUIO 3HAHUH.

Marepuansl MOHOTpadUU aIPECOBAHBI YUUTEISIM, METOIUCTAM, TUPEKTOPAM
IIKOJI, TIPETOJaBaTeIsiM CPEIHUX M BBICIINX Yy4YeOHBIX 3aBEIICHU, CTYyJCHTaM
MEJarOrMIeCKUX BBICITUX YYCOHBIX 3aBEIEHUN, HAYYHBIM COTpYIHUKaM, cdepa
NESATETLHOCTH KOTOPBIX CBsSI3aHA C TEOPETUUECKUMH TpoOiemMamMu pa3paboTKu H
MPAKTUKOW WCIOJB30BaHWS B  0O0Opa30oBaTEIbHBIX IENSAX CPEACTB  HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH.
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FNMABA |

OWOAKTUYECKUE NMPOBJIEMbI MUCMNOJIb3OBAHUA
BO3MOXHOCTEW CPEAOCTB HOBbIX MHPOPMALMNOHHDbIX
TEXHONOrnun

1. HanpaBneHuss BHeOpeHUSsI CPeACTB HOBbLIX WMHGOPMALMOHHLIX
TeXHONIorMm B oopasoBaHue

ITog cpenctBamMu HOBHIX HMH(GpoOpManuoHHBIX TexHonoruit (CHUT) Oynem
MOHUMATh MTPOTPAMMHO-AIITAPATHBIE CPEJICTBA U YCTPOUCTBA, (YHKITMOHUPYIOIINE
Ha 06a3e MUKPONPOIIECCOPHON, BEIYMCIUTEILHON TEXHUKH, a TAK)KE COBPEMEHHBIX
CPEeICTB M CUCTEM WH(OPMAITMOHHOTO OOMEHA, 0OECIECUYMBAIONINE OTEPAINH IO
cOopy, TPOMYIIMPOBAHUIO, HAKOIUICHHWIO, XpaHEHWIo, o0paboTke, Tmepemade
uHbOpMaIUH.

K CHUT ornocarcs [10], [41], [47], [48]: ODBM, IIO9BM; KOMIUIEKTHI
TepMUHAIBHOTO  oOopynoBaHust uisi OBM  Bcex KiaccoB, JIOKaJbHBIE
BBIYHCIIUTENbHBIE CETH, YCTPOICTBA BBOAA-BhIBOJIa MHGOPMALIMH, CPEACTBA BBOJA
U MaHUNYJMPOBaHUS TEKCTOBOM U rpaduueckoil uHOpmanuen, cpeacTsa
apXUBHOTO XpaHEHHUsl OOJbIINX 00BEeMOB MH(pOpMaIuu U Japyroe nepudepuiiHoe
obopynoBaHue coBpeMeHHbIX DBM; ycTpoiicTBa A mpeoOpa3oBaHus JaHHBIX U3
rpaduueckoil WM 3BYKOBOM (OpM Npe/CTaBlieHUs HaHHBIX B LHUGPOBYIO U
o0paTHO; cCpeAcTBa M  YCTpPOWCTBA MAHUITYJUPOBAHUSA  ayJAMOBH3yaJbHOU
uHpopmanueii (Ha Oaze TexHonormum MynbTHMenna U cucteM «BupryanbHas
pPCATHHOCTH»); COBPEMEHHBIC CPEJICTBA CBSI3U, CHUCTEMBI HCKYCCTBEHHOTO
WHTEIJICKTA, CHCTEMbl MAIIUHHOW TpadUKH, MPOrPAMMHBIC KOMILICKCHI (S3BIKH
MpPOTPaMMUPOBAHUsSA, TPAHCISATOPHI, KOMIIUIATOPHI, OMEPAIMOHHBIE CHCTEMBI,
MaKeThl MPUKJIAHBIX TPOTPaMM U TIp.) H Jp.

1.1. VYckopeHne HayYHO-TEXHHYECKOI'O IpOrpecca, OCHOBAaHHOE Ha
BHEJIpEHUM B  MPOU3BOACTBO  TMOKUX  aBTOMATU3UPOBAHHBIX  CHUCTEM,
MUKPOIPOLIECCOPHBIX CPEJCTB U YCTPOUCTB MPOTPAMMHOIO YIpaBIEHUs, pOOOTOB
U 00pabaThIBAIOLIMX LIEHTPOB, MOCTABUJIO TMEpe] COBPEMEHHOM Meaarornueckon
HayKOW Ba)XKHYIO 33/1a4y — BOCIIUTATh M MOJATOTOBUTH MOAPACTAIOIIEE IMOKOJICHUE,
CIOCOOHOE AaKTHUBHO BKJIIOYUTHCS B KAYECTBEHHO HOBBIM JTal pa3BUTHUSA
COBpPEMEHHOro  oOmIecTBa, CBs3aHHbIA ¢  uHopmaTuzauueir. PemieHue
BBIIIICHA3BAHHOW 3a/laud — BBINIOJIHEHHE COLMAJIBHOrO 3aKa3a oOllecTBa —
KOPEHHBIM 00pa30M 3aBHCHT KaK OT TEXHHYECKOW OCHAIICHHOCTH Y4eOHBIX
3aBEICHUN  DJIEKTPOHHO-BBIYMCIUTEIIBHOM TEXHUKOM C  COOTBETCTBYIOLIAM
nepudepuitHbIM o0opyI0BaHUEM, y4eOHBIM, JIEMOHCTPAIIMOHHBIM
obopynoBanueM, ¢GyHKuuoHupyommuM Ha 6aze CHUT, Ttak m OoT roTtoBHOCTH
00y4aeMbIX K BOCTIPHUATHIO TTOCTOSHHO BO3PACTAIOIIETO MOTOKAa WH(OpMAIUU, B
TOM YHUCJIE U yYEOHOM.

[ToBceMecTHOE HMCHONIb30BaHUE MH(GOPMAIIMOHHBIX PECYPCOB, SBIISIOIIUXCS
MPOJIYKTOM HHTEIJIEKTYaIbHOU JEeATEIbHOCTH Haubosiee KBATU(PUIIMPOBAHHON
4acTH TPYIOCHOCOOHOTO HAaceleHHsl OO0IIecTBa, Ompeaenser HeoOXO0AUMOCTh
MOATOTOBKM B NOAPACTAKOLIEM IMOKOJIEHUM TBOPYECKH AKTHUBHOIO pesepsa. llo
ATOM MPUYUHE CTAHOBUTCS aKTyallbHOM pa3paboTKa ONpeeIeHHBIX METOIMYECKUX
noaxoaoB K wucnosb3zoBannro CHUT pns peanuszanuu upeil pa3BHUBAIOLIETO
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oOyuenus [4], pa3Butusa nmuHOCTH OOy4aemMoro. B wacTHOCTH, IUIS pa3BUTHSA
TBOPYECKOTO TOTEHIMANIa WHAWBHAA, (OPMUPOBAHHUS y O0y4aeMoro yMEHHs
OCYIIECTBIISATh ~ NPOTHO3MPOBAHHWE  PE3yNbTaTOB  CBOCH  JESATEIBHOCTH,
paspabaTbiBaTh CTpaTeTHUIO TMOMCKAa TyTed W METOJOB pEIICHHS 3aJad — Kak
y4eOHBIX, TaK U MTPAKTUICCKUX.

He wmenee BaxxHa 3amada oOeCTEUEHUS TCHUXOJOTO-TIEAATOTUYCCKUMHU U
METOJUYECKUMH pa3pad0TKaMH, HAMpPABICHHBIMH Ha BBISBICHHE ONTHMAIbHBIX
ycnoBuil ucnonb3oBanuss CHUT B nensx mHTEeHCH(pHKAIMU yaeOHOro Iporecca,
MOBBIIICHUS €T0 3()()EKTUBHOCTH U KaUeCTBA.

AXTyanbHOCTh BBIIIENIEPEYUCICHHOTO ONPENEISIeTCsl HEe TOJIbKO COIMAIbHBIM
3aKa3oM, HO H TOTPEOHOCTSIMH UWHAMBUAA K  CaMOOINPEACNIECHUI0 U
CaMOBBIPAKEHUIO B YCIIOBUSAX COBPEMEHHOI0 00IIeCTBa ATana nH(HOPMAaTU3ALINH.

1.2.Oco60ro BHUMAaHWS 3aCITy)KUBACT OMHCAHAE YHUKATHHBIX BOZMOXHOCTEH
CHHUT [41], [44], [45], [47], peanu3anusi KOTOPBIX CO37aeT MPEINOCHUIKHA IS
HeObIBaJIOW B HWCTOPUU TENArOTHKM WHTCHCH(HUKAIMK  00pa30BaTEeIHLHOTO
mporiecca, a TakKe CO3JaHMsI METOUK, OPUEHTHPOBAHHBIX HAa Pa3BUTHE JTHYHOCTU
obOydaemoro. [lepeuncanm 3TH BO3MOKHOCTH

* He3aMEeUTHTEIbHAA OOpaTHASA CBA3b MEXY IoIb30BareaeM u CHUT;

* KOMITBIOTEPHAA BH3YATIH3AIHA y1eOHOH HHpopMmanwn (I'nasa |, n. 2.2.3)00
o0BeKTaX WM 3aKOHOMEPHOCTSX IMPOILIECCOB, SBIEHUH — Kak peabHO
NPOTEKAIOIINX, TAK ¥ «BUPTYaTbHBIX;

* A4PXHBHOE XPAaHEHHE JOCTAaTOYHO OOJbIINX OOBEMOB HH@OPMALIHH C
BO3MOXHOCTBIO €€ IepeJaid, a TaKkKe JErkoro JoCcTylia H OOpalqeHus
I10/1B30BATEIA K [IEHTPAIBHOMY O3HKY JAHHBIX,

* ABTOMATH3AI[HA MPOLECCOB BEITHCIHTETEHOH, HHPOPMAIHOHHO—IIOHCKOBOH
JAEATEIBHOCTH, A TaKXe OOpaOOTKH pe3yJIbTaTOB Y9eOHOro 3KCIIEPHMEHTA C
BO3MOXXHOCTBIO ~ MHOTOKPAaTHOTO  TOBTOpeHUs: (parMeHra WM  CaMoro
IKCIIEPUMEHTA,;

* ABTOMAaTH33LHA IIPOLECCOB HHPOPMALHOHHO-METOQHIECKOIO 00ECIICTIEHHA,
OpPTaHH3A[HOHHOIO  YIIPAB/I€HHA YYE€OHOW  JEATENbHOCTBIO U KOHTPOJIA
PE3yNbTaTOB YCBOCHHUS.

Peanuzanus  BbllenepedrciaeHHbIx  Bo3MmokHocTed CHUT  mosBossier
OpPTaHHU30BaTh TAKUE BUJIBI JESTEIBHOCTH, KaK:

e peructparusi, cOOp, HaKOIUIEHWE, XpaHeHHe, o0paboTka wHPoOpMauu 00
U3ydyaeMblX OOBEKTaX, SBJIEHUSX, TMpoleccax, B TOM YHCIE pEATbHO
OpOTEKAIOIMX, M TMepenada JOCTaTOYHO OOJBIIMX O0BEMOB HH(OpPMAIIHH,
IPECTaBICHHON B Pa3InYHbIX (hopMax;

* HHTEPAKTUBHBIN JHUAJIOT — B3aMOJICHCTBHE MOJIB30BATENS C IPOrPAMMHOM
(mporpaMMHO-amnmapaTHoi) CHCTEMOW, XapaKTepU3ywIleecs, B OTIUYHAE OT
JIMAJIOTOBOTO, MPEAIOJIAralonero OOMEH TEKCTOBBIMM KOMaHAaMHu (3ampocaMu) H
orBeTaMH (MpUTJIANICHUSIMH), peanu3aimell 0oJjiee Pa3BUTBIX CPEJICTB BEICHHUS
nuaiora (HampuMmep, BO3MOXHOCTh 3a/1aBaTh BOIPOCHI B MPOM3BOJIBHON (GopMe, C
UCTIONb30BAaHUEM «KITFOUEBOTO» CJIOBAa, B (OpME C OTpaHHMYEHHBIM HaOOpPOM
CHUMBOJIOB); TpPH O3TOM 00ECIEYMBAETCS BO3MOXKHOCTh BbIOOpAa BapHaHTOB
coJlepKaHus yueOHOro MaTepuana, pexxnuma paboTh;
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* yIpaBJICHHWE pealbHBIMU OOBEKTaMH (Hampumep, y4eOHBIMH POOOTaMH,
UMHUTHPYIOIIMMH TPOMBIIUICHHBIC YCTPONCTBA UM MEXaHU3MBI);

* YNpaBlICHHE OTOOpaKEHHWEM Ha HKpaHE MOJENEW pa3IMYHbIX OOBEKTOB,
SIBJICHUH, MTPOLIECCOB, B TOM YKCJIE€ U PEAIbHO MTPOTEKAIOLIUX;

* ABTOMATH3UPOBAHHBI KOHTPOJb (CAMOKOHTPOJIb) PE3yJIbTATOB Y4YeOHOM
NEeATEIbHOCTH, KOPPEKIHUSA [0 pe3yJbTaTaM KOHTPOJIS, TPEHUPOBKA, TECTUPOBAHUE.

BBuay TOro, 4to BbILIENIEPEUYUCIICHHBIE BHUIbI JEATEILHOCTH OCHOBAaHBI Ha
UHQOPMAIIMOHHOM  B3aUMOJCHCTBUM  MexXOy oOydaemMbiM  (00y4aeMbIMH),
MIPEToIaBaTesieM U CPEACTBAMU HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH U BMECTE C
TEM HampaBlieHbl Ha JOCTHKEHHE Y4eOHBIX IeJel, Ha30BeM ee MH(POPMAIMOHHO-
y4e0HOM e TENHHOCTBIO.

1.3. YuuteiBas Beimensnoxennoe ([masa |, m. 1.1, m. 1.2), Belgeaum
Iejaroru9eckue neid ueroib30Banng CHUT.

1.3.1. PazurHe JHYHOCTH 00ydaeMoro, IOATOTOBKA HHAHBHAA K
KOM@OPTHOH >KH3HH B YCIIOBHAX HHMOPMAIIHOHHOIO O0II€CTBA.

* pa3BUTHC MBINUICHUS (HAalpUMep, HarJsIHO-ICHCTBEHHOTO, HAarJIsIHO-
00pa3HOro, HHTYUTUBHOTO, TBOPUECKOTO, TECOPETUICCKOTO BUIOB MBIIILICHHS);

* JCcTeTMYeCKoe BocnuTaHue (HampuMmep, 3a CUeT HCIOJb30BAHHUS
BO3MOYKHOCTEH KOMIIBIOTEPHOM IpaduKu, TEXHOJIOTUN MyJIbTUMEINA);

* pa3BHTHE KOMMYHHKATUBHBIX criocoOHocTel (B [35], ¢. 56];

e (QopMupOoBaHWE YMEHHH NPUHUMATH ONTUMAJIBHOE pEIICHUE WU
npeyiaraTh BapHaHTBI PEIICHUS B CIIOKHOH CHTyanuu (HampuMep, 3a cYer
WCIIOJIb30BAHUSI KOMIIBIOTEPHBIX HWIP, OPHUEHTUPOBAHHBIX HA ONTHMHU3AIUIO
JESATSIIEHOCTH IT0 MPUHATHIO PEIICHUS);

* pa3BUTHE YMEHUHN OCYIIECTBISATH AKCIEPUMEHTATHLHO-UCCICIOBATEIHCKYIO
JEeSATSIIBHOCTh (HAalpuMep, 3a CYET pean3alliid BO3MOXXHOCTEH KOMITBIOTEPHOTO
monenaupoBanuss (I'masa |, nm. 2.4.6; I'maa I, m. 1.8) miam wucnoab30BaHus
o0opyaoBaHus, conpsiraemoro ¢ 9 BM);

* ¢opmupoBaHue HHPOPMALMOHHOM KYyJIbTYpbl, YMEHUH OCYIIECTBIAThH
00paboTky mH(popMmalu (HampuMep, 3a CYET MCIOJIb30BaHMS WHTETPUPOBAHHBIX
MOJIb30BATEIbCKUX ~ MMAKETOB, PAa3IMYHbIX Tpa@UUecKuX ¢  MY3bIKaJbHBIX
PEIaKTOPOB).

1.3.2. Peanrnzanusa coquaIbHOro 3aKkasa, 00yCI0BIEeHHOIO HHPOPpMAaTH3AIHEH
COBPEMEHHOI0 00IECTBA.

* TIOITOTOBKA CIIEIUAIIUCTOB B 007acTH WH(GOPMATHKHA U BBIUYUCIUTEIHHOU
TEXHUKH;

* TMOATOTOBKA TOJB30BATENS CPEACTBAMH HOBBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH.

1.3.3. Harencugprukanus Bcex ypoBHEH y1eOHO-BOCITHTATEIBHOIO IIPOLiecca.

e noBbllIeHUE 3(P(EKTUBHOCTH M KadyecTBa Ipoliecca OOy4YeHHUs 3a Cuer
peanmuzanuu Bo3moxxkaHocteit CHUT (['nmasa |, . 1.2);

* oOecrieueHre MOOYAUTEIBHBIX MOTHUBOB (CTUMYJIOB), OOYCJIOBIMBAIOIIUX
AKTUBH3AIMIO TTO3HABATEIBHOM JICATEIBHOCTH (HAmpuMep, 3a CYeT KOMIIbIOTEPHOU
BU3yanu3auu yueOnoit madopmanvu ([nasa |, m. 2.2.3), BKparjieHHs HUTPOBBIX
CHUTYaIlHii, BO3MOXXHOCTH YIPABJICHHUS, BBIOOPA PeKUMa yUeOHOMU eSTEIbHOCTH);
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* yriyOJeHre MEeKITPEIMETHBIX CBSA3EH 3a CUET UCIIOIb30BAHUS COBPEMEHHBIX
cpencts 00paboTKuM HH@OpMALMKM, B TOM YHUCJIE W ayAUOBU3YyaIbHOW, NpHU
pelIeHnH 3a71a4 Pa3IMYHbIX IPEIMETHBIX 001acTei.

1.4. CdopmynupoBaHHbIE BBIIIE [EJATOTUYECKUE LEIH  OIMPEACINSIOT
OCHOBHbIe HampapiaeHHA BHeapeHHI CHHUT B 06pa3zoBarwe. Ilepeunicium ux.

1.4.1. Hcrmompzoanme CHHT B kadecTBe cpejcTBa OOyYeHHSA,
COBEPILIEHCTBYIOIIETO nporecc NpenojaBaHus, MOBBIIIAIOIIETO ero
s HexTUBHOCTH U KauecTBO. [Ipu 3TOM obecrieunBaeTcs:

* peanu3arusi BO3MOXXHOCTEH TMPOrPaMMHO-METOJAMYECKOT0 OOecreueHus
coBpeMennsix [19BM [17], [20], [32], [42], [43], [90], [91], [101], [102} np. B
LENSIX COOOIIEHUsI 3HAHUN, MOJICTUPOBAHUS YUEOHBIX CUTYalMi, OCYIIECTBICHUS
TPEHUPOBKHU, KOHTPOJISL PE3yIbTATOB O0YUECHHUS;

* HCIIOJIb30BAHUE OOBEKTHO-OPUEHTHUPOBAHHBIX MPOTPAMMHBIX CPEACTB WIIH
cucteM (HampuMep, CHUCTEMbI MOATOTOBKH TEKCTOB, 3JCKTPOHHBIX Taliwmil, 0a3
JIAHHBIX) B LEJSIX (POPMHUPOBAHUS KYJILTYPhI y4EOHOM NEATEIBLHOCTH;

* peanu3alus BO3MOXHOCTEM CHCTEM MCKYCCTBEHHOIO HWHTEIUIEKTa B
npoliecce MPUMEHEHUs 00yYaIoIUX HHTEIJIEKTYaIbHBIX CUCTEM.

1.4.2. Hcrmomp3opaune CHHT B KkadecTBe HHCIPDYMEHTa [O3HAHHA
OKpY>Karollen NeHCTBUTENbHOCTH # CAMOIIO3HAHMA.

1.4.3. Hcronp3oBanne CHHT B KkadecTBe CpeacTBa pa3BHTHA JHIHOCTH
00y1aeMoro.

1.4.4. Hcronp3oBarme CHHUT B kagecTBe 00bekTa H3ydeHHA (Hampumep, B
paMKax OCBOCHHS Kypca HHPOPMATUKH).

1.4.5. Hcnomp3oBanne CHHT B kadecTBe CpejcTBa HHPOPMAIHOHHO-
METONHIECKOTO  O0OecredeHHI H  YIPAaBICHHA  y9€OHO-BOCITHTATEIbHBIM
nporreccoM, yieOHbIMU 3aBEJICHUSIMU, CHCTEMOM y4eOHBIX 3aBe/ICHUM.

1.4.6. Hcrmomp3oBanme CHHT B KkadecTBEe cpeacTBa KOMMYHHKALHH
(HanpuMmep, Ha 0a3e ACHMHXPOHHON TEIICKOMMYHHUKAIMOHHOW CBSI3M) B IIEJISX
pacnpocTpaHeHUs NEPEIOBbIX MeIarornyeCKUX TEXHOJIOTUH.

1.4.7. Hcrmomp3oBanme CHHT B KkadecTBe CpeacTBa aBTOMATH3AIHH
IpOLeccOB  KOHTPO/IA, KOPPEKLHH pEe3yIbTaTOB y9eOHOH JeATelIbHOCTH,
KOMITBIOTEPHOIO MEIATOTUYECKOTO TECTHPOBAHHA H IICHX OJHATHOCTHKH.

1.4.8. Hcrmomp3oBanme CHHT B KkadecTBe CpeacTBa aBTOMATH3AIHH
aporneccoB  00pabOTKH  pe3ynbTaToB  JkcoepHMeHTa  (1a00paTOpHOTO,
JIEMOHCTPALIIOHHOTO) U YIIPaBIeHHS YI€OHBIM 000Dy IOBAHHEM.

1.4.9. HcrmonszoBanme CHHT B kadecTBe cpeacTBa OpraHU3alUuU
HHTEJUIEKTYA/IEHOIO JOCYT 3, PA3BHBAIOIIHX HIP.

2. TeopeTuyeckme OCHOBbl CO34aHUA WU UCNONb3OBaHUA
nporpamMMHbIX CpeacTB y4eOHOro HasHa4yeHus

H3 Bcero mHOrooOpazng mexarorudeckrx npumerennd CHHUT (I'nasa |, m.
1.3) ocobo crexyer BeIAETHTH HCIIOJB30BaHHE MporpamMmisix cpeacts (IIC) B
CBSI3H C UX INMUPOKOH MOMYJIIPHOCTHIO B MPAKTHKE OTEYECTBECHHOTO U 3apyOEIKHOTO
obpasoBarenbHOro mporecca. HecMOTpst Ha MHOTOJIETHHI OIBIT MCIIOJIb30BAHMUS
pa3HooOpasubix TUOB [1IC B y4eOHBIX IENAX, UX IHOTEHIIHAIBHBIE BOZMOXHOCTH
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OCTar0TCA HeHCHYEpIaHHBIMH. [IpHIHHOH 3TOro ABIAIOTCA KaK HEPA3paOOTAHHOCTS
TEOPETHYECKHX OCHOB, PpACKPBIBAIOIHX  L€JIECOOOPA3HOCTs  CO3JaHHA H
nprumeneanq 1IC B neiax oOy4veHws, TaKk H OTCYTCTBHE YETKOH KIACCHQHKALHH
HJTH THITOJTOTHH, KOMILTEKCA TPEOOBaHHH, IPEABABIIEMBIX K HHM.

[Ipobnembl pa3pabOTKN U UCHOIB30BaHUS MPOTPAMMHBIX CPEICTB Y4eOHOTO
Ha3HAYEHUS ONUPAIOTCS HA PSIJI TEOPETUUECKUX MOJIOKEHUH, TPEACTABIISIOLIHX

* memarormyeckyro 1enecoobpasHocts mnpumeHeHus IIC  ydeGHOro
Ha3HAYCHMUS,

* (yHKIIMOHAJIbHOE Ha3HaueHue oTaenbHbiX TUnoB [IC, ucmnonb3yeMbix B
HeJsIX 00yUeHus;

e tunosioruto [1C no meTognyeckoMy Ha3HAYCHHUIO;

* TpeboBanus k [1C, ncnonb3yemMbpiM B yueOHO-BOCITUTATEILHOM MPOIIECCE.

[lepeiinemM K AePUHHULIHISM.

2.1.TIporpaMMHBIM CPEICTBOM y4eOHOro HazHaueHus OyeM HasbiBath 11C, B
KOTOPOM OTpa)kaeTcsi HEKOTopasl MpeaMeTHas o0jacTh, B TOW WJIM MHOM Mepe
peanu3yercs TEXHOJIOTUS €€ U3y4YeHHs, O00ecleynBaroTCs YCIOBHS s
OCYILIECTBJIGHUSI PA3MUYHBIX BUAOB YyueOHOH pearenbHocTU. [Iporpammuoe
CpeICTBO Y4eOHOro Ha3HAUYEHUsl OOBIYHO MpEeAHa3HAYaeTCs AJIS MCIIOJIb30BaHUS B
y4eOHO-BOCIIUTATEILHOM IPOLECCe, TMPH TOATOTOBKE, NEPENOAroTOBKE U
NOBBIIIEHUHN KBanu(uKauuu KaapoB cdepsl oOpa3oBaHus, B ILENAX Pa3BUTHS
JUYHOCTH 00y4aeMoro, MHTeHCU(PUKAINH Mpoliecca 00yUeHUsI.

Hcnonp3oBaHne  MOpOrpaMMHOTO  CpEeACTBa  yuyeOHOro  Ha3HAuYCHUS
OPUEHTUPOBAHO'

* Ha peIlIEHUE ONpEeeTICHHON yueOHOo#l nmpoOaembl, TpeOyIoLIe ee N3yUeHHs
1 (wm) paspemenns, —npobieMHo-opueHTHpoBaHHbIe [1C;

* HA OCYIIECTBICHHUE HEKOTOPOW JeATEIHbHOCTH C OOBEKTHOW Cpenon
(Hampumep, ¢ CHCTEMOM TIOATOTOBKH TEKCTOB, HWH()OPMAIIMOHHO-TIOUCKOBOI
CUCTEeMOI, 02301 TaHHBIX) — 00bEKTHO-OpHeHTHPOBaHHEIE [IC;

* Ha OCYLICCTBJICHUE MACATEIILHOCTH B HEKOTOPOW MpenMeTHOW cpene (B
ujease — coO BCTPOSHHBIMU JJIEMEHTAMH TEXHOJOTMH OOy4YeHHs) — MPEeIMETHO-
opuentupoBanHsie [1C.

C nomouipto IIC MOXHO MpencTaBIATH Ha SKpaHe B pa3iuyHON Qopme
yueOHyl0  uH(pOpMaIMIO, HWHHUIMHAPOBATH IPOLECCHl  YCBOGHUS  3HAHUH,
npuoOpeTeHuss yMeHW © (WiIM) HABBIKOB Y4YeOHOW WM MPaKTHYECKOM
JEeSTENbHOCTH, 3(PPEKTUBHO OCYIIECTBIATh KOHTPOJIb PE3YyJIbTaTOB OO0y4YEHHUS,
TPeHaXX, TOBTOPEHHE; AaKTHBU3UPOBATh  IO3HABATEJIBHYIO  JCSTENbHOCTD
oOydaeMbIX, GOpMUPOBATH U Pa3BUBATH ONPEACICHHbIEC BUbI MBIIIICHHUS.

2.2. Tlemarormveckas I1€l1€cO00pPa3HOCTh HCIIONB30BAaHUS IPOrPaMMHO-
METOAMYECKOr0 obecrieueHus y1eOHO-BOCIIUTATENHFHOTO IpoIiecca.

2.2.1. Tlpu pa3paboTKe | UCIOJH30BAHUU IPOTPAMMHOTO CpEICTBA B
y4eOHBIX IIeNIIX BO3HUKAET HEOOXOAMMOCTh B CO3/IaHUHU Y4eOHO-METOAUYECKHX U
MHCTPYKTUBHBIX MAaTepUAJIOB, OO0ECIEYMBAIOIIUX TMPOLECC €ro IMPUMEHEHHUS.
CrnenoBarenbHO, BO3HUKAET HEOOXOIUMOCTh B (POPMUPOBAHUU TaK HA3bIBAEMOTO
nporpaMMHo-MeTogudeckoro obecneuerus ([IMO) y4eOHO-BOCHIHTATENHLHOTO
npoiiecca, KOTOpoe MPeACTaBIsAeT cO00M KOMIUIEKC, BKITFOUAOLTHIA:
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* IpOrpaMMHOE cpelcTBO yuyeOHoro HazHaueHus (['nmasa |, m. 2.1) wnu maker
POrPaMMHBIX CPEJCTB Y4COHOTO HA3HAYCHHS,

* WHCTPYKIUIO [JIsl TIOJMB30BaTEeNsl MPOTPAMMHBIM CpPEACTBOM Y4eOHOTO
Ha3HAYCHHMSI MITU MTAKETOM MTPOTPAMMHBIX CPEJICTB yU4eOHOTO Ha3HAYCHWS,

* ONMCAHUE METOAMKH (METOAMYECKUE PEKOMEHIAIMH) TI0 HCIOJIb30BAHUIO
IPOrPaMMHOTO CpEACTBa y4eOHOTO Ha3HAYEHHWS WM TIaKeTa MPOrpaMMHBIX
CPEICTB y4eOHOTO Ha3HAYCHHS.

[Tpr 3TOM BO3MOXHa pa3pabOTKa METOIUYECCKUX PEKOMEHIAIMHA OTIACIIEHO
JUTS TIPETIOaBaTEIIS U It 00ydaeMoro.

[IC yyeOGHOro Ha3HAYEHUS C COMPOBOXKMAIOMICH Y4eOHO-METOAMIECCKOM
JOKYMEHTAIlUeH paccMaTpuBaeTCs B MOHOTpaguu KakK KadeCTBEHHO HOBOE
CpelncTBO OOydYeHHWs, YHHKaJIbHBIE BO3MOXHOCTH KOTOPOTO MPHHIMITHAILHO
OTJIMYAIOT €r0 OT BCEX M3BECTHBIX paHee NeJaroruke CPesiCTB 00yUCHUSI.

Onnako camMo 1o ce0e HCIMOJb30BaHWE ATHUX YHUKAIBHBIX BO3MOXKHOCTEH
BPSJI JIU MOXET OBITh CaMOIIENBIO0 B BOIIpoce IienecooOpasznoctu npumeneHus [1C,
TaK Kak JajJeKo He BCerJa TeIarord4eckKd OMpaBJaHO HCIOJIb30BaHHUE
KOMIIBIOTEPHON IPOTpaMMBI Ha YPOKE, 3aMEeHa €10 IPYTHX CPEJICTB O0yUCHHUSI.

2.2.2.Tleparorudeckas neiecoodpasHocTh ucmonb3oBanus [IMO B yueOHOM
nporiecce QyHIUPYETCS UEISIMH Pa3BUTHs JIMYHOCTA WHIWBUAA M, KPOME TOTO,
OCHOBBIBAeTCsl Ha ompezeneHHoM MeTtogudeckom HaszHaueHuu [IC. Tlocnemnee
OTIPEACIIACTCS METOINICCKUMHU TISIISIMH, PeaTU3aIis KOTOPBIX BO3MOXHA TOJIBKO C
nomombio [IC, mibo o0ycmoBiaeHa HEOOXOIMMOCTRI0O MHTEHCU(DUKAIIUY TIPOIIecca
0oOydeHHs, TePeBOJIOM €0 Ha Ka4eCTBEHHO 00Jiee BBICOKUI YPOBEHb. DTO CO3/acT
ocHoBaHus s npumeHerws I[IMO B oOydeHHH, 9YTO KOHCTaTHPYETCS
NeJarOrMIeCKUM SKCIIEPUMEHTOM MJIM 00OCHOBBIBaeTCs OmeHKOo# kadectBa [IMO,
[1C, Hampumep, Mo CIEUATBHBIM OICHOYHBIM JincTtaM KadectBa [IC ydueOHOTO
HasHadyenus (['nasa |, m. 3.4).

2.2.3. llepeuncnum Hawbos€e 3HAYHMBIE, C TIO3UIUNA JTUJAKTUYECKHUX
NPUHIIUTIOB, METOJHYECKHE LIE/TH, KOTOPEIE€ HaHOO.1ee 3(PPHEKTHBHO PEATHIYIOTCA C
Herore30Banrem [IC:

* HHIHBHIYATH3AIHA H JHYOEpeHnHanHA Mporecca 00yderHns (Hanpumep, 3a
CYEeT BO3MOXXHOCTH TIOSTAITHOTO TMPOJBMKECHHS K IENHA MO JUHUSM DPA3TUIHOU
CTETICHU CJIOKHOCTH);

* OCYIECTBJICHHE KOHIPOJA C OOPAaTHOH CBA3BIO, C JHATHOCTHKOH OIIHOOK
(koHCTaTaIMsl TIPUYMH OMIMOOYHBIX JEWCTBUH 00y4aeMOro W TpPEabsBICHUEC Ha
9KpaHe KOMIIBIOTEPA COOTBETCTBYIOIIMX KOMMEHTApHEB) IO pe3yjbTaTaM
oOyuenust (y4eOHOW JEATEIBHOCTH) H OLEHKOH pe3yJbTATOB y4eOHOH
JA€ATeJIbHOCTH,

* OCYIIIECTBICHHE CAMOKOHTPOIA H CAMOKOPPEKIHH,

* ocymjecTBIeHHE TPEHHPOBKH B TIPOLIECCe YCBOSHUS YUeOHOTO MaTepHraia u
CaMOIIOATOTOBKH yIaIIHXCA,

* BBICBOOOX/JEHHE y49eOHOro BpEMEHH 32 CYET BbINONHEHHs Ha OBM
TPYAOEMKHX BBIYUCIUTENBHBIX Pa0OT M NEATEIHHOCTH, CBS3aHHOW C YHCIOBBIM
aHAIIN30M,
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* KOMIIBIOTEPHAA BH3YATH3ALHA YY€OHOH HH@OpMAanHH. BO-TIEPBbIX,
u3ydaeMoro o0bekTa (HarisaHoe IMpelcTaBlieHue Ha dkpaHe DBM o0ObekTa, ero
COCTaBHBIX YacTeW WM MX MOJINICH, a IpU HEOOXOJIMMOCTH — BO BCEBO3MOYKHBIX
pakypcax, B IETaJIAX, C BO3MOXXHOCThIO JISMOHCTPAIIMU BHYTPCHHUX B3aMMOCBSI3EH
COCTaBHBIX  4YacTei);  BO-BTOpPBIX, H3ydaeMoro mporecca  (HarjasaHOe
npe/CTaBlIcHUEe Ha dKpaHe DBM naHHOro mporecca Uik ero MOJACIH, B TOM YHCIIC
CKPBITOT'O B peajbHOM MUpE, a MPH HEOOXOUMOCTH — B Pa3BUTHH, BO BPDEMEHHOM
U TPOCTPAHCTBEHHOM JBMKCHHH, MpEACTaBlIeHUE rpaduueckoil MHTepIpeTanuu
UCCIIeIyeMON 3aKOHOMEPHOCTH M3y4aeMoTo Ipoliecca),

* MOJEJTHPOBAHHE H HMHTAIHA H3Y9a€MBIX WU WCCIENyeMbIX OOBEKTOB,
IponeccoB NNV ABJICHHH,

* [poBeJeHHE J1a00paTOopHBIX pabor (Hanmpumep, 1o (QH3HNKe, XUMHH) B
YCIOBHAX HMHTALOHH B KOMIIBIOTEPHOH IPOIpaMMe pEaJIbHOTO OIIBITA HITH
SKCIIEPHMEHTA,

* cO3JJaHHE H HCITOJIb30BaAHHE HHPOPMAIIHOHHEIX 043 JaHHBIX, HEOOXOIUMBIX
B Y4eOHOM JCSITEILHOCTH, U 00ECIIEUCHUE TOCTYA K CeTH UH(OPMAIIHH;

* YCHIICHHE MOTHBaUHH OOydeHrg (Hanmpumep, 3a CYeT H300pa3uTEIbHBIX
CPE/ICTB MPOrpaMMbl MJIM BKPATUICHHSI UTPOBBIX CUTYAIUH);

* BOOpY)XEHHE 00y7aeMOro CIpaTeries YCBOCHHA yI€0HOIO MaTEPHANA,

* pazBHTHE OIPCICICHHOTO BUJA MBIILICHAS (HANpUMep, HarJsIHO-
00pa3HOT0, TEOPETUIECKOTO);

* (QopMmHpOBaHHE YMEHHA [PHHHMATH OITHMAJIBHOE pPEIICHHE WIIH
BAapUATUBHLIC PCHICHH B CIIOKHOU CUTyaluu,

* @opmHpoOBaHHE KYJIBTYPEI YIEOHOH JeATCIBHOCTH, HHQPOPMAIIHOHHOH
KyJasTypsl oOydaemoro u oOyudaromiero (HampuMep, 3a CYET HCIIOJb30BAHMS
CUCTCMBI TIOATOTOBKM TCKCTOB, 3JICKTPOHHBIX Ta6HI/IH, 633 JAaHHBIX WA
WHTETPUPOBAHHBIX MOJIb30BATEIILCKUX MTAKETOB).

O06001mas BBIIIEU3I0KEHHOE, OTMETHM, YTO B OCHOBHOM I€I€CO0OPA3HOCTb
npumererras CHHUT, B gacraocru IIC, ompegengerca HX HCIIOJIb30BAHHEM B
Kad4eCTBE  CPEACTBA  BH3YAJH3ALHH  Yy9eOHOH  HH@OPMAIHH,  CPEJCTBA
QopManu3aHH 3HAHHH O IPEIMETHOM MHPE, HHCIPYMEHTA H3MEPEHHA,
O0TOOpaskeHHA H BO3JCHCTBHA HA IIPEIMETHBIH MHD.

2.3. Ilepeitnem k paccmotpenuto Tumnosioruu [1C, UConb3yeMbIix B yUeOHBIX
neiasax, B YaCTHOCTH 110 (I)YHKI_[I/IOHaHBHOMy U MCTOANYCCKOMY HA3HAYCHUIO.

ITporpamMMHbIe cpeacTBa M0 (GYHKIMOHATFHOMY Ha3HAYEHHIO 11€JI€CO00pas3HO
noapasacJinTb Ha HUKCOIMMCAHHBIC THUIIBI.

2.3.1. llpuknagueie MporpamMmbl, MpelHa3HAYEHHbIC [JIs1 OpraHU3alld |
NOJJICPKKH Y4eOHOTO JHajiora ITOJIb30BaTeNisi ¢ KOMIbIOTepoM. Yarie Bcero ux
Ha3bIBalOT megarormdeckue mporpammusie cpeactBa (IIIIC). dynkumonambHOE
HaszHaueHue [I[IC — mnpemocTaBisaTh y4eOHYHO HH(POPMALUIO M HAMPABIATH
oOydyeHHWe, Y4YUTHIBAsS WHAWBUAYAJIbHbIC BO3MOXXHOCTH U  MPEANOYTCHHUS
obyuaemoro. Kak npaswio, [II1C mpeamnonararor ycBoeHHe HOBOM HH(OpMAaIuu
NPY HAJIMYUU OOPATHOW CBSI3U TOJIB30BATENS C TIPOTPAMMOIA.

2.3.2. JluarHOCTHMYECKHE€, TECTOBbIE IIPOrpaMMBbl, II€JIb KOTOpPbIX —
KOHCTATalMsl TPUYHMH OIIMOOYHBIX JEHCTBHH 00y4aeMoro, OlleHKa €ro 3HaHUH,
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YMEHUH, HaABBIKOB, YCTAHOBJICHHWE YyPOBHS €ro OOYYEHHOCTH WA YPOBHS
WUHTEIJICKTYyalIbHOTO Pa3BUTHS.

2.3.3. HHCTpyMeHTaIbHbIE IIPOrpaMMHEIE CpencTBa (UI1C),
npeHa3HauYeHHbIE JUIS KOHCTPYHMPOBAHHUS MPOTPAMMHBIX CPEICTB (CHCTEM)
y4e0HOro Ha3HAYCHMsI, TIOJTOTOBKY WM TEHEPUPOBAHUS yUEOHO-METOTUICCKUX H
OpTaHM3AIlMOHHBIX MAaTEPHANIOB, CO3JaHUsl TpadUUECKUX WIN MY3bIKAIbHBIX
BKJIIOUEHUH, CEPBUCHBIX «HAICTPOEK» rporpamMmsl [7], [20].

B xonrtekcte panHO¥M pabotel paccmatpuBatoTcs UIIC mnpuknaanoro
HaszHadeHus ([maBa |, m. 2.5), KoTOpbIe YCIOBHO MOAPA3ACISIOTCS Ha CIICIYIOIIHE
BU/IBI

* UWHCTPYMEHTAJIBHBIE CHUCTEMbI, TMpEAHA3HAYCHHBIC JUIA Ppa3pabOTKu
aBTOMATHU3UPOBAHHBIX CpEnCTB YN CUCTEM KOHTPOJUPYIOIIETO,
KOHCYJIbTUPYIOIIETO, TPEHUHTOBOTO HA3HAYEHWsS, IMIO3BOJISIONMIAE CBECTH K
MUHUMYMY «OyMa)XHOE» TMpeabsBICHUE Yyd4eOHOro MaTepuana, 3aMeHss €ro
«OKpaHHBIM;

*  aBTOPCKHE  TMPOTPAMMHBIE  CHUCTEMBI,  MpeIHA3HAYCHHBIC IS
KOHCTPYHUPOBAHUS MPOrPAMMHBIX CPEJICTB (CHCTEM) y4eOHOTO Ha3HAYCHUS,

* CHCTEMBl KOMIBIOTEPHOIO  MOJCIMPOBAaHUs  (IEMOHCTPALMOHHOTO,
UMHUTALMOHHOTO);

* MPOTpaMMHBIE CPEJIbI CO BCTPOSHHBIMU JIEMEHTaMU TEXHOJIOTHH O0YUICHHSI,
BKJIFOYAIOMINE KAaK MPEAMETHYIO Cpeay, TaK U DJIEMEHThl TeIaroruuecKon
TEXHOJIOTHH JIJISl €€ U3yUCHHUS,

*  HHCTPYMCHTAJIbHBIC  MPOTPAMMHBIE  CpPEICTBA,  OOECIEYMBAIOIINE
OCYIIECTBJICHUE OMNEPALUNA N0 CUCTEeMAaTH3alK yueOHOM nH(pOpMalluu Ha OCHOBE
UCIIOJIb30BAaHUSI CHCTEMBI OOpaOOTKM JaHHBIX (Harmpumep, HHPOPMAIMOHHO-
IIOMCKOBBIE CHCTEMBI, Y4eOHbIC 0a3bl TJAHHBIX 110 PA3IMYHBIM OTPACIISIM 3HAHHH);

* SKCIIEPTHBIC CUCTEMBI Y4EOHOTO Ha3HAYCHHS KaK CPEICTBO MPEICTABICHHUS
3HAHWMW, TpeHA3HAYCHHBIE NI OpPTaHU3allUy JWAiora MEXIy IOJIb30BaTeleM H
CUCTEMOM, CIIOCOOHOW TIO TpPeOOBAHMUIO TIOJB30BATENsl MPEICTABUTH  XOJ
paccyXAeHHs TIPU PEIICHUH TOW WJIM MHOM y4eOHOM 3a7jaui B BHJIE, TPUEMIIEMOM
J1s1 00y4aeMoro.

2.3.4. IIpeAMETHO-OPUEHTUPOBAHHEIE MPOTPaMMHBIE€ CpPEIbl, MO3BOJISIONINE
OCYIIECTBIISITh MOJICIMPOBAHUE H3yYaeMBbIX OOBEKTOB WIJIM HMX OTHOILICHUH B
ONpeeIeHHOW MpeaMeTHON cpene (mpu HEoOXOTUMOCTH, HE OTOOpakaromien
O0OBEKTUBHYIO PEAJbHOCTH); C WX IIOMOIIBIO OOBIYHO OpraHW3yeTcs YydcOHas
NEATETbHOCTh C MOJCISAMH, OTOOpaXAloMUMHU OOBEKTHI, 3aKOHOMEPHOCTH
HEKOTOPOH IIPEeIMETHON 00JIacTH.

2.3.5. IIC, npennazHadyeHHbIE A7 (POPMHUPOBAHHSA KyJIBTYPHl YdeOHOU
JIEeATENHHOCTH, WH(POPMAIMOHHON KYyJIbTYphl Ha OCHOBE MPHUMEHEHUS CHCTEMBI
MOJITOTOBKA TEKCTOB, S3JEKTPOHHBIX TaOnWil, TpadU4YecKuX H MY3BbIKAIbHBIX
PEMAKTOPOB MITM HHTETPUPOBAHHBIX CUCTEM MX KOMIUIEKCHOTO MCITOJIb30BaHUSI.

2.3.6. TIC, npemHa3HaueHHBIE Ui aBTOMAaTHU3allMU Ipolecca o0paboTku
pe3ynbTaToB y4eOHOTO OSKCIEpUMEHTa, B TOM 4YHUCIE M3MEPSIOIINE U
KOHTPOJIUPYIOIINE MPOTPaMMBI JJIsI JATYUKOB, KOTOPBIE TO3BOJISIOT IOTY4YaTh,
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3aMMChIBATh W BU3YAIM3UPOBATh HHPOPMAIMIO O PEAThbHO TMPOTEKAFOIINX
nporeccax.

2.3.7. Yupasmatomue IIC, uenb KOTOpPhIX — YIpaBieHUE AEUCTBUAMHU
peallbHBIX O0O0BEKTOB (Hampumep, JCHCTBUSAMH pPOOOTOB, HMHTHUPYIOIIHX
(YHKIIMOHMPOBAHUE PA3TUYHBIX MPOMBIIIICHHBIX YCTPONCTB WIK MEXaHU3MOB).

2.3.8. YuebHBlEe cpeapl MPOrpaMMHUPOBAaHMs, IPEAHA3HAUEHHBIE IS
Ha4YaJIbHOTO 00YUYEHHUs HaBBIKAM MPOTPaMMHUPOBAHUS M (DOPMHUPOBAHHSI OCHOBHBIX
KOMITOHEHTOB ~QJITOPUTMHYECKOTO UM TIPOTPAMMHUCTCKOTO CTHJIS MBIIUICHUS.
Hampumep, uHTerpHpOBaHHas MPEIMETHO-OPUEHTUPOBAHHAS TIPOTPaMMHAs Cpena
LOGO WRITER,wmm nporpammuas cpena «llkonpanma» (BLl CO AH CCCP, r.
Hosocubupck), «E-paktukym» (MI'Y, r. Mockga).

2.3.9. IIC, obecneunBaoomue BHIIOJIHEHHE HEKOTOPhIX  (YHKIMA
npenogasateis. Oty [IC oObIYHO BBIAAIOT KOMAH[IBI, Kacarouluecs padoThl Ha
KOMIIBIOTEPE, YKa3aHUsA O MPEKpalleHUd PadOThl, O BBIMOJIHEHHH IMPOBEPKH, O
HEOOXOMMOCTH MoaupuKanmuu WHGOPMALUK, O TOJYYEHHUH JTOMOJHUTEIBHBIX
JAHHBIX, 00 0OCYKJIEHUH X0J1a PaOOTHI.

2.3.10. TIC, npenHa3sHaueHHBIe [JII  aBTOMATH3alldd  IIpoliecca
MH(OPMaLMOHHO-METOIUIECKOT0 O0ECIIeUeHNsI U BEIEHHUS JENONPOU3BOJCTBA B
y4eOHOM 3aBE/ICHNH, CHCTeME yUeOHBIX 3aBEACHHUIA.

2.3.11. CepBucHble  HOporpaMMHBIE  CpE€ACTBa, OOECIEUMBAIOIINE
KOM(OpTHOCTH paboTHl mONb30BaTeNnsd (aBTOMaTH3amUs MpoIecca KOHTPOIS
pe3yNbTaTOB  O0y4YeHHWs, TEHEPUPOBAHWE W  PACCBUIKA OpraHU3aIUOHHO-
METOMYECKIX MaTepuajoB, 3arpy3ka u nepeaada [1C mo cetn, ynpaBieHne X0a0M
3aHATHA).

2.3.12. Urposeie IIC, sBustommecss CpeAacTBOM, 00eCIEeYHBAIONIIIM
pa3TUYHBIC BUJIBI HTPOBOM U YI€OHO-UTPOBOM IEITEITHHOCTH.

2.4. Tunonorus IporpaMMHBIX CPEICTB IO METOAUYECKOMY Ha3HaYEHHIO.

Meronudeckoe HazHadeHHe Kaxzaoro tuna [IC oTpaxaeT METOAMYECKYIO
1enb (wim menau) ero ucnosib3oBanus ([nasa |, m. 2.2.3)B nporecce 00y4YCHUS U T€
Bo3MOkHOCTH [IC, peanmsamusi KOTOpBIX MHTCHCH(DHUIMPYET y4eOHBIH mpoliecc,
MIEPEBOJUT €T0 Ha KAYECTBEHHO 00Jiee BHICOKUN YPOBEHb.

[lenecooOpa3nocth mpoBeneHus Takod Tumnonorud [IC BeI3BaHA psIOM
00CTOSITENTECTB, U3 KOTOPHIX OCHOBHBIMU SIBJISIFOTCSI HEOOXOAMMOCTB!

* BeIOOpa mpernogaBateneM, MeToaucToM HykHoro I[1C u3 mmeromuxcs wim
PEIIOKCHHBIX,

e cpaBaenus [1C B paMkax oHOTO THIIA JJIs TO00pa HAMITYUIIIETO;

* cozmanus uepapxun [1C 1o crmoxxHOCTH,

* OPUEHTHUPOBKHU TMOJB30BaTENsI BO MHOXKecTBe mMmetoruxcs [1C pasmmanoro
METOMYECKOTO Ha3HAYCHHUSI.

IIpuBeaem Tunonoruro 11C no MeTonudeckoMy Ha3HaA4CHHIO.

2.4.1. Oby4aromue IpOrpaMMHBIE CpPEACTBA, METOJNYECKOE Ha3HAYEHUE
KOTOPBIX — COOOIIIEHUE CYyMMbI 3HAHHH, (OPMHUpPOBaHNE YMEHUN U (MJIM) HABBIKOB
yueOHON M (WJM) TPAKTUYECKOW JEATENbHOCTH M oOecredyeHue HeoOXOIMMOro
YpOBHSI  YCBOCHHSI, YCTAaHaBIMBAEMOTO OOpAaTHOM CBA3BIO, peaM3yeMOM
CpEeICTBaMU MPOTPaAMMBI.
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2.4.2. TIporpamMMHBIe CpeAcTBa (CHCTEMBI)-TPEHAXEPHI, MPEIHA3HAYCHHBIC
IUis OTpaOOTKM YMEHHH, HABBIKOB Y4UeOHOH JesTeIbHOCTH, OCYIIECTBICHUS
camMonoAroToBku. OHU OOBIYHO MCIIOJIB3YIOTCS NP MOBTOPEHUU WIIH 3aKPEIICHUH
paHee IpoiiIeHHOr0 MaTepHuaa.

2.4.3. Tlporpammbl, TpenHa3HAYCHHBIC JJsI KOHTPOIS (CaMOKOHTPOJIS)
YPOBHSI OBJaJ€HUs Y4€OHbIM MaTepUajoOM — KOHTPOJHUPYIOIINE IPOrpaMMHBIE
CpeICTBa.

2.4.4. WHpopMaimoHHO-TIONCKOBEIE IIpOrpaMMHBIE CHCTEMBI,
MH(POPMAIIMOHHO-CIIPABOYHBIE  IIPOTPaMMHBIE  CPEACTBA, IIPEJOCTaBIIAIONIUE
BO3MOXKHOCTh BbIOOpa M BBIBOJAa HEOOXOIUMON MOJIB30BaTEN0 HHpopMamu. Mx
METOJMYECKOEe Ha3HaueHne — (GOPMUPOBAHME YMEHUH U HABBIKOB IIO
CUCTeMaTHU3aliy UH()OPMALIUH.

2.4.5 . IMuTaIIMOHHBIE IPOTPAMMHBIE CPEACTBa (CHCTEMBI), TIPEICTABIISIONINE
OTIPENIeTICHHBI aCMEeKT PEaJbHOCTH JJIsl M3YyYEHHs] €r0 OCHOBHBIX CTPYKTYPHBIX
Win (YHKIMOHATIBHBIX XaPAKTEPUCTHK C MOMOIIBI0 HEKOTOPOTO OTPAHUYEHHOTO
qHcIa MapaMeTpoB.

2.4.6.Mogenupyromue MporpaMMHEIE CPEJCTBA IIPOM3BOIBHON KOMITO3UIIUH,
NPEOCTABIAIONINE B PACIIOPSHKEHHE 00y4aeMOro OCHOBHBIE DJIEMEHTHI M THIIBI
GyHKUMN U1 MOAETMPOBAHUS ONpeesieHHON peaabHOCTH. OHU MpenHa3HAuYeHbI
IUISL CO3ZIaHMUST MOJIeTH O0BEKTa, SIBIICHHUS, POLecca MU CUTYaIiu (KaK peabHbIX,
TaK ¥ «BUPTYaITbHBIX») C IENIbI0 UX U3YYEHUS, UCCIICIOBAHUSI.

2.4.7. JleMOHCTpallMOHHBIE MPOrpaMMHBIE CpEICTBa, OOecHeunBaroLye
HarJsAHOE TMPEACTaBICHUE Y4YEOHOro Marepuaia, BU3YaIH3alUI0 H3Y4aeMbIX
SIBJICHH, IPOTIECCOB M B3aUMOCBSI3el MEXIy 00bEKTaMHU.

2.4.8. YueOHO-UTpOBBIE INPOTrpaMMHBIE CPEACTBA, IpEJHA3HAUEHHbIE [UIs
«IIPOUTPBIBAHUS» Y4YEOHBIX CHUTyaluii (Hampumep, C UeNbl0  (HOPMHUPOBAHHS
YMEHUH TNPUHMMATh ONTHMAaJbHOE pEIIeHHWEe WIM BBIPAOOTKH ONTUMAJIbHOM
CTpaTeruu IeicTBus).

2.4.9.1ocyroBble MPOrpaMMHEIE CPEACTBA, HCIOIb3yEMbIE JUIsl OpraHU3aIUU
JeSITEIbHOCTH 00y4YaeMbIX BO BHEKJIACCHOW, BHEUIKOJIBHOW paboTe, MMEoIue
LEJIBIO PAa3BUTHE BHUMAHUS, PEAKLIUH, TAMSITH U T. 1.

2.5. Peanu3anus BO3MOXHOCTEH MHCTPYMEHTAIBHBIX IPOTPAMMHBIX CPEICTB
B 00J1acTH pa3pabOTKK MPOrpaMMHBIX CPEJICTB Y4€OHOr0 Ha3HAUYCHHUS.

Ananu3 mpakTHKu pa3paboTku u ucnonb3oBanua [IC B mensx oOyueHus
yOexaaer B TOM, YTO Yalle BCEr0 OHM HMEIOT «CMEIIAaHHOE» METOAMYECKOe
HasHaueHne. B cBsa3um ¢ »TUM 1menecooOpazHa paspabotka IIC  ydedbHOTO
Ha3HA4YeHMsI, O0OECIEUMBAIOIIUX peaTU3aUI0 KOMIUIEKCA METOJUYECKHX LEeJeH.
[Tpu stom pazpabdotky IIC mnerecooOpa3HO OCYIIECTBISATH B paMKax LEIbHOU
CHUCTEMBI, TPEOCTABIIAIONICH IMOIB30BATEN0 YHUDUIIUPOBAHHBIN HHTEp(dEIAC,
CEpBUC M IMO3BOJIIIOIIECH MCIONb30BaTh HHCTPYMEHTAJIBHBIE IPOrpPaMMHBIE
cpeactBa (['nmasa I, m. 2.3.3).Bmecte ¢ Tem cosnanue yHuduuupoBanubix UIIC,
no3BoJIsIfOIIMX  pa3pabaTteiBaTth [IC  yueOHOro HasHaueHHs JOOOro THIIA,
Helenecoo0pa3Ho, XOTs Obl M3-3a IPOMO3JKOCTU MpOrpaMMHON peanusauuu. o
3TOM NpPUYMHE ONTHUMAJIbHON MOXHO cuuTath paspadorky UIIC mis peanuzanuu
OTIpPENIeJICHHBIX METOIMYECKHUX 3a1ad. Takum o0pa3oM, CTaHOBHUTCS OYEBUIHOM
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HEOOXOJMMOCTh OMpPENETICHHS «IKOJOrnueckor Humm» kaxnaoro tuna UIIC npu
pazpabotke Ha ero 6ase [1C yuyeOHOTO Ha3HAYEHUS.

st GonbIeit HArasAHOCTH NpeacTtaBuM B Taba. 1 cootHecenue tuna UITIC
(I'maBa |, . 2.3.3)c BO3MOXKXHOCTBIO pa3paboTku Ha ero 0aze I[1C onpeaeneHHOro
MeToaudeckoro HasHauenus (['masa |, m. 2.4).

2.6.TpeboBaHus K 1MeIaroriaeCKUM MPOrpaMMHBIM CPEACTBAM.

AHann3 neaarorn9eckoH NMPaKTHKH HCIIOJIB30BAHHA IMPOTPAMMHBIX CDEACTB
Y4eOHOro HAa3HA9EeHHA II03BOJIAET 3aKII0O9IHTH, 9TO HAHOOIee CYI[ECTBEHHBIMH
TIPHIHHAMH CO3/JaHHA HH3KOKAa9E€CTBEHHEBIX (C Me4arorH9ecKOH TOYKH 3DEHHA)
KOMITBFOTEPHBIX MPOIPaMM ABJIAFOTCA, BO-TIEPBBIX, YACTUYHOE, a TIOPOW U TOJHOE
HTHOPHPOBAHHE JHAAKTHIECKHX IIPHHITHIIOB OOYYCHHA MPH HX pa3paboTke H, BO-
BTOPBIX, HEIPABOMEPHBIH ITEPEHOC TPAJHIIHOHHBIX )OPM H METOJOB OOYICHHA B
HOBYIO TEXHOJIOTHIO OOYYeHHA, HCIOAB3yroLyr0 kommpoTep. Cyns MO BCEMY,
OJIMHAKOBO BPEJIHO KaK MOJHOE OTPUI[AHUE TPATULMOHHBIX MOAXOA0B K 00YUEHUIO
C MCMOJB30BAHUEM BO3MOXKHOCTEH coBpeMeHHbIX [I19BM, Tak u orysibHas 3aMeHa
TUX TIOJIXOJIOB HOBBIMU KOHCTPYKUMSIMU. OTBETHI Ha BOMPOCHI, KaKOBO
COOTHOIIEHUE TPATUIMOHHBIX (OpPM, METOIOB 00yUYEHHUS U HOBBIX IIPUEMOB, WU
HACKOJIbKO TOCJEAHUE JOJKHBI JOMOJHATH JUO0 3aMeliaTh TpaAUIMOHHbIE, HE
MOTYT OBbITh JJaHbl OJHO3HAYHO.

B Hacrosiniee BpeMs y’Ke HU y KOTO HE BbI3bIBA€T COMHEHHMS TOT (DaKT, 4yTO B
YCIOBHAX HHQOPMATH3AIHH O0Pa30BaHHA MEHAECTCA MapaJHIMa MeJarorudeckoH
HAayKH, H3MEHAETCA CIPYKTYpa H coAepxaHue o0pa3oBanwi. Hoere meronsr
00y4eHHA, OCHOBAHHEIC HA AKTHBHBIX, CAMOCTOATEIBHBIX QOpMax MPHOOPETECHHUA
BHAHHH H pabore C HHQOPMALHEH, BBITECHAIOT JEMOHCTPAIIHOHHBIE H
HILTIOCTPATHBHO-OOBACHHTE/IBHEIE ~H ~ METOAbI, IIHPOKO  HCITOJIB3YEMBIE
TPAJUIIHOHHOH METOAHKOH OOy4YeHHA, OpHEHTHPOBAHHOH B OCHOBHOM Ha
KOJUTEKTHBHOE BOCIPHATHE HHQOpManwuu. l1apautelbHO 3TOMYy HZET MPOLECC
HCIIOJIB30BAHHA MPOIPAMMHBIX CPEACTB H CHCTEM y4eOHOro HazHa9eHHA (IaKeTOB
NPOTPAMMHBIX CPEICTB Y4COHOTO Ha3HAUCHWS) JUIT HOATEPKKH TPAJHIIHOHHBIX
MeToqoB 00y4eHHd. Ilpuw 3ToM MpOrpaMMHEIM CpeACTBaM  (CHCTeMaMm),
HCITOZIB3YEeMBIM B Y9E€OHBIX HEIAX, IEPEAAIOTCA B KaKOH-TO Mepe o00yHdaroIHe
QYVHKIHH H, C/I€JOBATEIBHO, KaXJad IPOrpaMMa JO/DKHA CIPOHTECA COOOpPa3HO
JAHJAKTHIECKHM  [IPHHOHIIAM  OOYYeHHA, ONpEACIAOMHM JHAAKTHIECKHE
1peboBarng k IITIC (I'nasa |, m. 2.3.1).BmMecte ¢ TeM MeTOAMKA MPEIOIaBAHUS
KOKIOTO Y4YeOHOro TMpeaMeTa, B CBOIO OdYepelb, YYHTHIBACT CBOeOOpazwe u
OCOOCHHOCTH COOTBETCTBYIOLEH HAyKH, ITO3TOMY I[IPABOMEPHO TOBODPHTH O
Mmerogugeckux TpeboBannax k IIIC, xkoTopsie NpeaycMaTpHBAIOT CICLHPHKY H
CBOeOOpasre KaXK7JOH KOHKDETHOH HAyKH H COOTBETCTBYIOHIEIO €H Y4eOHOTro
npeamera. Onpenensis nemarormueckue TpeboBanus, npeabssisembie k [IIC,
HEOOXOJMMO YYMTHIBATh Takke oOocHOBaHHME BbIOOpa Temel s [IIIC,
apryMEHTUPOBAHHOE OINPEJCICHHBIMU METOJAMYECKUMU LIEJISIMHU, U 00ECrIeYrBaTh
MIPOBEPKY Iemarorudeckoit 3¢ pexTuBHOCTH Mcnoyib3oBanus [I1C.
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Tabauna 1
COOTHECEHME THUIIA UIIC C BOSMOXHOCTEBIO PA3PABOTKHAU
HA EI'O BA3E IIC OIIPEAEJIEHHOI'O METOIMYECKOI'O HASHAYEHHM S

Tun UTIC Meromnueckoe HazHauenue I1C,
co3maHHBIX Ha O0aze UIIC
1 2 3 4 5 6 7 8 9

UIIC pns pa3pabOTKH aBTOMAaTH3UPOBAHHBIX + + +
CHCTEM KOHTPOJIUPYIOILETO,
KOHCYJIBTHPYIOIIEro, TPEHHHIOBOTO
Ha3HA4YCHHS

ABTOpCKHE CUCTEMBI, IIpeIHA3HAUCHHBIE IS + + + + +
koHcTpyHnpoBanus [1C

+ + + + +
CucreMsbl KOMIIBIOTEPHOT'O MOJACIIMPOBAHUA

[IporpaMMHBIE Cpenibl CO BCTPOEHHBIMU + + + +
JJIEMEHTAMHU TEXHOJIOTNN O6y‘-IeHI/I}I

UIIC, obecnieunBaromue onepamnuu 1o + + + +

cucTeMaTu3aniy yaeOHoi nadopmanyun

BCHCPTHBIC CUCTEMbI y‘l€6HOI‘O Ha3HaA4YCHUA + + + +

O6o3nauenusa: 1—ob6yqaronrue [1C; 6 —mopemmpyromue I1C;

2 —xouTponupyromue I1C; 7 — evorcnpenpommse [1C;
3—IIC-TpeHaxepsr; 8 — yue6Ho-urpossie I1C;

4 —yudopmaronHo-cupaBounsie [1C; 9 — weyrossx: [1C

5 —wumuranuonnsie IIC;
IIpumedyanue. 3HaK «+»03HayaeT HATMYME BO3MOKHOCTH
peanu3aIyy METOIMIECKOTO HA3HAUCHUST
I1C, pazpaboranHoro Ha 6a3e TaHHOTO
Tuna UIIC.

ITomumo storo mpw paszpaborke IIIIC Heo6X0AHMO YIHTHIBATH €1E U PAJ
Opyrux (aKTOpOB. BO3PACTHBIE H HHAHBHIYATIBHEIE OCOOEHHOCTH YYAIHXCA,
obecrieqerHre J00pOXKeIaTETIbHOH H TAKTHIHOH MOpMBI 0OpallleHHI K YICHHKY,
BO3MOHOCTh IIOBTOPHEIX OOpAaIeHHH K [porpaMMe B CIy9ace HEyAaIHOH
monkeITkd. Bee 5T0 00ycioBIMBaeT MO3UTHUBHBIA (POH OOIIEHUS TOJIB30BATENS C
OBM, onpexenas sproHomudeckre TPEOOBAHHA K COAEPKAHHIO H OQPOPMIICHHIO
IITIC. bomsnioe 3raqenne npu pazpaborke IIIC reobxoanmo yaeaars yao0cTBam
I10/1B30BATE/IA IPOIPAMMOH, 00ecIIeIHBasA IPOLECC €€ IIPHMEHEHHA HEOOXONHMBIM
CEPBHCOM, IIPOCTOTOH  HCIIOJIB30BAHHA, TapAHTHCH  YCTOHYHBOCTH  OT
HECAHKI[HOHHPOBAHHOIO HAXATHA KJIABHII, HAJEKHOCTBIO, BO3MOXHOCTBIO
JIETKOTO BO3BpaTa HA HCXONHEIE IO3HIHH, PACCBUIKOH 1m0 cerd (B YCIOBUSX
UCIIOJIb30BAHUS KOMILJICKTa YUeOHON BBIYMCIMTEIHON TEXHHUKH), BO3MOXXHOCTBIO
nepeHoca Ha OBM apyroro tuna. BermenepeauciaeHHOE onpeaeiaeT TEXHHIECKHE
TpeboBanrg k IITIC, coOnrofeHue KOTOPBIX KpailHe BakHO, MO0 Maseiiiiee
OTKIIOHEHHE OT HHUX MOXET TPUBECTH K JTUCKPEIUTALUU CaMOM HJeH
UCIIOJIb30BaHMUS KOMITBIOTEPA B y4EOHOM IpoIecce.
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OOwieusBecTHO, 4TO paspaborka IIC, wcroire3yeMbix B y9€OHBIX HEIAX,
NPEACTaBIIET COOOW OYEHb CHOXKHBEIH Iporecc, TpeOyromHH KOJUIEKTHBHOIO
TpyZa He TONbKO YYHTETeH, METOAHCTOB, IPOIPAMMHCTOB, HO W IICHXOJOIOB,
THTHEHHCTOB, JH3AHHEPOB. B CBA3H ¢ 3THM MPaBOMEPHO MPENBABIATE KOMILIEKC
TpeboBaHu# Kk pazpabarsiBaembiM IIIIC, 9T06BI HX HCIIOJIB30BAHHE HE BBI3BIBAJIO
oTpHIjaTeabHEIX (B TICUXOJIOTO-TIEIarOTUYECKOM HJIH (PU3HOJIOrO-TUTHEHUYECKOM
CMBICIIE) ITOCIEACTBHH H CIIVKHIIO LEJIIM HHTEHCHQHKALHH YIeOHOIo MpoIecca,
DA3BHTHA IHTHOCTH 00y4aEMOTO.

Ilepegricirim ocHOBHEIE TpeboBarHA, mpeabaBagemsie k IITIC:

e menarorudeckre (JHAAKTHYECKHE, METONHYECKHE, OOOCHOBaHHE BEIOOpa
TEeMaTHKH Y9€OHOro Kypca, NMPOBEpKa Ha IeAarOTH9ecKyro I[eJ1eCO00pa3HOCTh
HCITOJIB30BaHHA H 3QPEKTHBHOCTS MPHMEHEHHT),

® TEXHHIECKHE,

® 9PrOHOMHYECKHE,

® 3CTETHIECKHE,

® TPe6OBaHHA K OPOPMIICHHIO JOKYMEHTALIHH.

OctaHoBuMcsl 0ojiee JI€TaJbHO HA PACKPBITUU CYIIHOCTH JHJAKTHYECKHX
TpeOOBaHUM, MPEABABISIEMBIX K pazpadbaTeiBaeMbiM [1T1C.

2.6.1. lunaxtudeckue TpeboBanus k I1T1C.

TpeboBanne oOecneuenuss HaydHocTH conepkanus [IIIC mnpeamomaraer
NPEIbSIBICHHE CPEICTBAMH TPOTPAMMBI HAayYHO-JOCTOBEPHBIX CBEIeHHH (IO
BO3MOXKHOCTH METOAaMH wH3y4aemoil Hayku). Ilpm 5TOM BO3MOXKHOCTH
MOJICIIMPOBAHMS, MMUTAIIMA H3Y4aeMbIX OOBEKTOB, SBJICHUH, MPOIECCOB (Kak
peanmbHBIX, TaK ¥  «BHPTYaJIbHBIX») MOXET O0CCIeYHTh IPOBEICHUE
DKCIIEPUMEHTAJIbHO-UCCIIEI0BATEIBCKON NEeSATEIbHOCTH, MHULMUPYIOIEH
CaMOCTOAITEJIBHOE «OTKPBITUE» 3aKOHOMEPHOCTEM HM3Yy4aeMbIX IMPOLECCOB, H
BMECTE C TEM NPUONM3UTH IIKOJBHBIA SKCIEPUMEHT K COBPEMEHHBIM HayYHBIM
METOJaM HCCIICIOBAHHUS.

TpeboBanue obecneyeHus AOCTYHHOCTH O3HA4aeT, YTO MPEIbsIBISEMBbIN
nporpaMMoil yueOHbI MaTepuain, (GOpMbI U METOJbl OpraHM3alMH yueOHOU
JESITEIbHOCTH JOJIKHBI COOTBETCTBOBATh YPOBHIO MOATOTOBKH OOy4aeMbIX U HX
BO3pDacCTHBIM  OCOOCHHOCTSIM.  JlocTymeH /M MOHMMAaHHUIO  00y4aemMoro
npeabspisiembii ¢ momombio [IIIC y4eOHbBIN MaTepuas, COOTBETCTBYET JH OH
paHee MPHOOPETEHHBIM 3HAHUSAM, YMEHHUSM U HaBBIKAM, YCTAHABIUBAETCS C
IIOMOIIBIO TECTUPOBaHUA. OT yCTaHOBJIEHHBIX PE3YJIBTATOB 3aBUCUT AAJIbHEUIINN
xo0]1 00yuenus ¢ ucrnonb3zoanuem ITIC.

TpebGoBanue alalTUBHOCTHU (mpucrnocabIuBacMOCTh [I1C K
VHIUBUyaJbHBIM BO3MOXKHOCTSIM 00y4aeMoro) TMpeanojaraeT peaan3anuio
UHAMBUIYQJIBHOTO  MMOAX0oAa K  o0ydyaeMoMy, y4e€T  HMHAMBHUIYaJbHBIX
BO3MO>KHOCTEM BOCHPUHHMMATH IPEAJIOKEHHBIM ydyeOHbI MaTepuain. Peanuzanus
allaliTUBHOCTH MOXXET 00eCNedYrBaThCsl Pa3IMYHBIMU CPEACTBAMM HAIJIATHOCTH,
HECKOJIbKUMH  YPOBHSIMH JuddepeHanu npu MOpPeabsIBICHUA y4eOHOTO
MaTepuara 1o CJI0XXHOCTH, 00beMy, COIEPKAHUIO.
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TpebGoBanne oOecriedeHns CHCTEMATHYHOCTH W  TIOCJIEHIOBaTEIHHOCTH
oOyuenuss ¢ wucnonp3oBanueMm [IIIC mpenmomaraeT HEOOXOAMMOCTH YCBOCHUS
oOydaeMbIM CHCTEMBl TOHSITHHA, (aKTOB H CIOCOOOB MACSATEILHOCTH B UX
JOTUYECKOW  CBSI3M  C  IIENBbI0  OOECTIEeUeHHsT  MOCIEAOBAaTEIbHOCTH |
IPEEMCTBEHHOCTH B OBJIQJICHUY 3HAHUSMHU, YMEHUSMHU U HABBIKAMH.

TpeGoBanue oOecriedyeHUs] KOMIIBIOTEpHON  BU3yalu3allMM  Yy4eOHOM
uapopmammu  ([masa |, m.  2.2.3), npenpssisemoin [IIIC, mnpeanosiaraer
pealn3anni0 BO3MOKHOCTEH COBPEMEHHBIX CPEICTB BH3yalau3aluu (Hampumep,
CPEICTB KOMIIBIOTEPHOH TrpaduKd, TEXHOJOTUH MysbTHMeana) OOBEKTOB,
IIPOIIECCOB, SBJICHUH (KaK pealbHBIX, TaK W <«BHPTYaJbHBIX»), a TaKKe HX
MOJENIeH, TPEACTaBIeHNEe WX B JAUHAMUKE pPa3BUTHS, BO BPEMEHHOM U
MPOCTPAHCTBEHHOM JIBIDKCHHH, C COXPAaHEHHEM BO3MOXXHOCTH JHAIIOTOBOTO
OOLIeHHsI C TPOrPaMMOiA.

TpeGoBanue oOecrieueHus: CO3HATENBHOCTH O0YyUEHHMsI, CAMOCTOSITEILHOCTH H
aKTHBHU3ALMH AEATEIHLHOCTH 00y4aeMoro mpeanojaraer o0ecrneyeHue cpecTBaMu
IPOrPaMMBbl CAaMOCTOSITENTFHBIX JACHCTBHMA MO W3BJICUEHHUIO yueOHOU MHpOopMammu
IpU YETKOM TMOHUMAHUHM KOHKPETHBIX IeJied W 3a7a4 y4eOHOW IesSTEIbHOCTH.
AKTHUBH3AIUS AEITETLHOCTH 00y9aeMOT0 MOKET 00ECTIeUnBATHCS BO3MOXKHOCTHIO:
CaMOCTOSITENILHOTO YIIPaBJICHHUS CUTYyallle Ha dKpaHe; BhIOOpa peknMa yueOHOU
JeSITEIIbHOCTH; BapUATUBHOCTH JCHCTBHI B Clydae MPHUHATHS CAMOCTOSITEILHOTO
peIIeHNs; CO3/IaHUsS TIO3UTUBHBIX CTHUMYJIOB, TMOOYXKTAIOMUX K y4eOHOM
JESATCIIBHOCTH, TOBBIIAIONIMX MOTHBAIMIO OOydeHUs (HampuMmep, BKparuicHHE
UTPOBBIX CUTYaIHi, IOMOD, TOOPOKENATETLHOCTh TIPH OOIIEHUH, UCIIOIh30BAHNE
Pa3IMYHBIX CPEJCTB BU3YAIH3ALIHH).

TpeboBanne obecrieueHUs TPOYHOCTH YCBOEHHUS pPE3YJbTATOB OOyUEHHSA
MpeanojaraeT 00ECIeUYeHne OCO3HAHHOTO YCBOCHHUS OOy4aeMbIM COJIEpP>KaHUS,
BHYTPEHHEH JIOTMKM W CTPYKTYpbl Y4eOHOTO MaTepuasa, MPEACTaBISIEMOTO C
nomotipio [I1C. D10 TpeboBanme qOCTUTACTCS OCYIIECTBICHHEM CAMOKOHTPOJIS U
CaMOKOppPEKINH; oOecredyeHneM KOHTPOJII Ha OCHOBE OOpaTHOW CBS3H, C
JUArHOCTHKOM OIIMOOK 1o pe3ynbratam oOydenus ([masa |, m. 2.2.3)u oneHKo#M
pE3yNbTaTOB y4eOHOW JEATeNbHOCTH, OOBSICHEHHWEM CYIIHOCTH JOIMYIIEHHOM
OIIMOKH, TECTUPOBAHUEM, KOHCTATHPYIOIIUM MPOIBUKEHUE B YICHHUHU.

TpeGoBanue obOecriedeHuss HWHTEpakTHBHOro auanora ([masa |, m. 1.2)
MpeanojaraeT HeoOXOAMMOCTh €ro OpraHW3alMi TMPU YCIOBUU OOeCIeueHus
BO3MOXKHOCTH BBIOOpAa BapWAaHTOB COJCPKAHUS HM3y4aeMOro, HCCIEAyEeMOro
y4eOHOTO MaTepuala, a TakKe peKuMa y4eOHOU A TENHHOCTH, OCYIIECTBISIEMOM
¢ nomoristo TIIIC.

TpebGoBanne pa3BUTHA HHTEUIEKTYAIHHOTO TOTEHIMAa O00y4yaeMoro
Mpeanoaaraet obecrieueHue: pa3BUTHS MBIIIIIICHUS (Hampumep,
AITOPUTMHUYECKOT0, MMPOTPAMMHUCTCKOTO CTHJISI MBIIIJICHHSI, HATJISITHO-00pa3HOTO,
TEOPETUYECKOT0); (POPMHUPOBAHUS YMEHHS MPUHUMATh ONTHMAJbHOEC PEIICHUEC
WIM BapUaTUBHBIC PEIICHUS B CIIOKHON CUTyalud, (OpMHUpPOBAHUS YMEHHUH IO
o0Opabotke wuHpopmanuu (HampuMep, HAa OCHOBE HCIOJIb30BAHUS CUCTEM
00paboOTKH JaHHBIX, HHOOPMAIIMOHHO-TTOMCKOBBIX CHCTEM, 0a3 JaHHBIX).
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TpeGoBanue oOecrnieueHusi CyrreCTUBHOW (0T aHTI. SUQQES! —ipeniaraTh,
COBETOBaTh) 00paTHO# cBs3m npu padote ¢ [II1C npeamnonaraer kak odecrneveHue
peaKkiMy MporpamMMbl Ha JIEHCTBUS TOJIB30BATENS, B YaCTHOCTU NPU KOHTPOJIE C
JUArHOCTHKOM OIIMOOK 10 pe3yibTaTaM yueOHo# aesrensHoctu (['nasa |, m. 2.2.3)
Ha KaXJIOM JIOTHYECKH 3aKOHUYEHHOM JTame paboThl TO TporpamMme, Tak U
BO3MOXXHOCTh TIOJYYUTh MpeIjIaraeMblii MpOTpaMMOl COBET, PEKOMEHIAINIO O
JaTbHENTITIX JEHCTBUSIX 17001 KOMMEHTHPOBAHHOE MOJITBEPKICHUE
(onpoBepkeHrE) BBIABUHYTOM THIIOTE3bl WM TNPEANOoXKeHus. [Ipu 3ToM
1enecoo0pa3Ho 00ecneunTh BO3MOXKHOCTh MPUEMa U BbIJAYM BapUaHTOB OTBETA,
aHaln3a OMUOOK U UX KOPPEKIIUH.

2.6.2. Meronnueckue tpeboBanus k IIIIC npenmnonararor HEOOXOAUMOCTS:
YUUTHIBaTh CBOEOOpa3re M OCOOCHHOCTH KOHKPETHOTO Y4eOHOro TMpeaMera;
mpeaycMaTpuBaTh CHEeNU(PUKY COOTBETCTBYIONIEH HAyKH, €€ TOHSITHIHOTO
amnmapara, OCOOEHHOCTH METOJOB  HCCIEHAOBaHUS €€ 3aKOHOMEPHOCTEH;
peanu3anuu COBPEMEHHBIX METOI0OB 00pabOTKH HHPOPMAITHH.

2.6.3. OGocHoBaHHE BEIOOpa TeMBI ydeOHOro mpeamera (Kypca) npu
pa3paboTke [II1C HE00X0IMMO apryMEHTHPOBAThH e 1arorn4ecKon
1eecoo0pa3sHocThio ero ucnonb3oBanus (['maBa |, m. 2.2) U, B YacCTHOCTH,
meToaudeckumu neiasmu ([nasa |, . 2.2.3),10CTHKEHHE KOTOPBIX OCYIIECTBUMO
TOJIbKO IIpH peanu3anuu Bo3mokaoctert CHUT (Inasa |, m. 1.2).

Hwxke mnepeunciim Te TpeOOBaHUS, KOTOpPhIE BBHIY HX CHEIUPUKH
3aTparMBarOT HE TOJBKO MeIaroru4ecKue mpoOIeMsbl.

2.6.4. Opronomuyeckue TpeboBaHUA K coaepxkanuio u opopmuenuto IIIC
00yCIOBIUBAIOT HEOOXOIUMOCTB!

* YYUTHIBATH BO3PACTHBIE W WHAWBUAYAITbHBIE OCOOCHHOCTH YYaIluXcs,
pa3nUYHBIC THUIBI OPTaHU3AIMUd HEPBHOW JEATEIHLHOCTH, PAa3IUYHBIC THUIIBI
MBIIJICHUS,,  3aKOHOMEPHOCTH  BOCCTAHOBJICHHSI ~ WHTEIUICKTyaJlbHOM U
IMOIIMOHAIBHON pabOTOCTIOCOOHOCTH;

* oOecreynBaTh MOBBIIICHUE YPOBHS MOTHBAIIMU OOYYCHHUS, TIOJIOKUTEIIBHBIC
CTHMYJIBI TIpH B3aumojeiicTBuu obydaemoro c¢ IIIIC (moOporkenartenbHas u
TakTU4YHas (opma oOpameHuss K YYEHHKY, BO3MOXHOCTh HEOIHOKPATHOTO
oOpaieHuss K TmporpaMme B CiIy4ae HEYJAauyHOW TOMBITKH, BO3MOXKHOCTh
BKpAIUICHUS B IPOIPaMMYy UTPOBBIX CUTYAIHi);

* yCTaHaBIMBAaTH TpeOOBaHUS K uU300pakeHHI0 wH(popMaruu (1BETOBAs
ramMMa, pa300pYMBOCTh, YETKOCTh U300pakeHus), K 3(PPEKTUBHOCTH CUUTHIBAHUSI
n300pakeHms, K PacHOJOKCHHIO TEKCTa Ha JKpaHe («OKOHHOEe», TabiaudHOe, B
BHUJIE TEKCTa, 3aIOJTHSIOIIETO BeCh AKpaH H T. [I.), K pexkumam padotsr ¢ TTIIC.

2.6.5. Ocretnueckue tpeboBanus k IIIIC ycTaHaBIMBarOT: COOTBETCTBHE
CTeTHYEeCKOT0  odopmiieHns  GyHKIMOHAIbHOMY  HasHadeHuio  [IIIC;
COOTBETCTBUE IIBETOBOTO KojopuTa HasHaueHuto I[IIIC u sproHomMmueckum
TpeOOBaHUSAM,  YHNOPAJOUYEHHOCTh W  BBIPA3UTENBHOCTh TIpaQUUECKHX |
n3o0pasutenbHbIX deMeHToB [1I1C.

2.6.6.IIporpammuo-Texaudeckue TpedoBanus k IIIIC onpenenstor TpeOoBaHMs
1o 00ECNeUeHHI0: YCTOHYMBOCTH K OIIMOOYHBIM M HEKOPPEKTHBIM JACHCTBHAM
TI0JIH30BAaTENsl, MUHUMH3AIMK BPEMEHHU Ha JICHCTBUS IMOJIL30BATENs, YPPEKTUBHOTO
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UCIIONIb30BAHUSl TEXHHYECKUX pecypcoB (B TOM 4UHCIE€ M BHEIIHEH IaMSTH);
BOCCTAQHOBJICHHSI CHUCTEMHOH OOJIaCTH Tiepell 3aBepllieHHeM palOThl MPOTrPaMMEI;
3alllUThl  OT HECAHKIMOHMPOBAHHBIX JICHCTBUM TI0JIb30BATENs; COOTBETCTBUSI
¢dynkimonuposanus [MT1C onucaHuIo B SKCILTyaTallMOHHOW TOKYMEHTAITUH.

2.6.7. TpeboBanus K OGOPMIICHHIO IOKYMEHTAalldd Ha pa3paboTKy U
ucnonb3oBanue [I[IC  ycTaHaBIMBAIOT €OUHBIA TMOPSJOK IOCTPOCHUS U
oopMIICHHST OCHOBHBIX JIOKYMEHTOB Ha pa3paboTKy W ucnoibzoBanue [II1C,
CO3/1aBACMBIX B YUPCKACHUAX U OPpraHnU3aluAX HC3aBUCHUMO OT UX BGHOMCTBGHHOﬁ
IMPHUHAIJIC)KHOCTU.

3. 3KcnepTHo-aHanuTuqecxaﬂ AeATeNnbHOCTb NO OLEeHKe KaYecTBa
nporpaMMHbIX CpeAcTB y4eOHOro HasaHa4YeHus

B CcOBpeMEHHBIX  TEOPETHYECKMX UM  NPAKTUKO-OPUEHTUPOBAHHBIX
UCCJIEIOBAHMSIX CYIIECTBYIOT HECKOJIBKO MOAXO0/0B K MpoOJieMe OILIEHKH KauecTBa
POrPaMMHBIX CPEICTB Y4EOHOI0 HA3HAYECHUSI:

* KpUTEpHAJIbHAS OLICHKA UX METOJUYECKOW MPUTOHOCTH, OCHOBBIBAIOIIASICS
Ha WCIIOJIb30BaHNN KPUTEPHUEB OLIEHKU KauyeCTBa,

* HSKCIEpPUMEHTANbHAs TPOBEpKa MEeJIaroruyeckor MeIeco00pa3HOCTH HX
UCIIOJIb30BAaHUs, OCHOBaHHAs Ha MPaKTUYECKOM ampoOaluu MpPUMEHEHUs B
npoiiecce 00y4YeHus: B TEYEHUE ONPEEICHHOTO Meproa,

* DKCIEPTHAs OLICHKA KAa4eCTBAa, OCHOBAHHAsA HA KOMIIETEHTHOM MHEHUU
DKCIIEPTOB, 3HAIONIMX JaHHYK O00JIacTh W HMMEIONUX HAyYHO-TIPAKTUYCCKUAN
MOTEHIUAIT JJIsl IPUHSITUS PEILICHHUS,

* KOMIUJIEKCHAsI OLICHKa KayeCTBa, MHTEIPUPYIOLIAS BCE WA HEKOTOPBIEC W3
BBIIICTIEPEYNCIICHHBIX MMOJIXOJ0B.

OtevecTBeHHBIM W 3apyOeXHbIM OMNBIT oleHku KadectBa [IC ydeOHOrO
Ha3HAueHUs yOeXJaeT B LENecOOOpa3sHOCTH TMPOBEICHUS DKCIEPTHOM OICHKU
MICUXOJIOrO-MIEAArOTMYECKOr0 M MPOrpaMMHO-TeEXHHYeCKoro  kadectBa  [IC,
UCMOJIb3YEMBIX B YUEOHBIX HENSAX. JTO MOATBEPHKAACTCS TaKKE U ONBITOM PAOOTHI
OTEUECTBEHHOM  DKCIEPTHOM  KOMHMCcMM 1O  ouneHke  kadectBa  [IIIC,
dbynakuonupyromiet ¢ 1987 r. nmpu Munnpoce CCCP u AIIH CCCP, 3arem npu
['ocobpazoBanuu CCCP, neiHe mpu MunucrepcrBe oOpazoBanus PD. Ilpu stom
AKCIEPTU3a MPOrPAMMHBIX CPEJICTB Y4EOHOTr0 Ha3HAYEHHSI COCTOUT B YTBEPXKICHUU
KOMIIETEHTHOTO MHEHHS OOJIBIITMHCTBA JKCIIEPTOB, 3HAIONIUX JaHHYIO 00JIaCTh U
UMEIOIIMX HAYYHO-TIPAKTUYECKHUI MOTEHIMAI Ui NPUHATUS peieHus. [lo MHeHuto
psima aBropoB [25], [37], [46], [55], [70],npu ocymiecTBICHUH SKCIIEPTHON OIEHKH
MICUXOJIOrO-MEAAroruYeckoro M IporpaMMHO-TeXHH4Yeckoro  kadectBa  [IC
IIEJIECO00pPA3HO  WCIIOJIb30BAHUE OIEHOYHBIX TECTOB WJIM OIICHOYHBIX JIMCTOB,
3anoyHAeMbIX 3Kcriepramu. [IpencraBneHHbld HUKe «OLEHOYHBIM JMCT KayecTBa
NPOrpaMMHOIO CpEJICTBA Y4YEOHOTO HA3HAYEHUSD» CIYKUT Ui (POPMHUPOBAHMS
pe3roMe 0 MPUTOAHOCTU WK HerpuroHocTy npuMeHenus [1C B mporiecce oOyueHuUs
Ha OCHOBE OTBETOB JKcnepra. B mepcnektuBe copepkanue «OLEHOYHOrO JIMCTa
Ka4yecTBa MPOrpaMMHOIO CPEJICTBA y4eOHOr0 Ha3HAYEHUSI» MOKET ObITh TOJIOKEHO B
OCHOBY TMPOTrPpaMMHOM peaM3aliyd JKCIEPTHOM CHCTEMbl OLEHKHA KayecTBa
POrPaMMHOI0 CPEICTBA YUeOHOIO Ha3HAUCHUSI.
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BwmecTte ¢ Tem akcniepTHAs OlIEHKA KauyecTBa MPOTPAMMHBIX CPEICTB YUEOHOTO
HA3HAUYEHUsI HE JAeT rapaHTUi OT OMMOOK W BO3HUKHOBEHUS MPOTUBOPEUYHI BO
MHEHHUSX pa3HbIX 3KcrepToB. CpaBHEHUE NpeumyliecTB ucnonb3zoBanus [IC ¢
TPaJAMILIMOHHBIMU CpeicTBaMu oOydeHwusi, BbiOOp nyumero [IC nanHoro tuma u3
HECKOJIbKMX TPEIJIOKEHHBIX 3a4acTyl0 HE MOTYT ObITh PEIIEHbl OJHO3HAYHO.
BooOiie Bpsx 71U MOXHO OAHO3HAYHO YTBEPXKAaTh, 4TO wHcmnoib3oBanue [IC
JOJDKHO — o0ecreunBaTh NpOrpaMmy TpPaJUWIMOHHOTO y4eOHOro Kypca H
COOTBETCTBOBATh TPATUIIMOHHBIM IieTsiM oOydeHusi. Tem Oosee uTo cama 1o cebe
pabora c¢ IIC npeanonaraer HETpaIUITMOHHBIC TTOAXOABI K 00YYEHUIO, COKpaIIaeT
BpeMs Ha W3yueHHWE Y4YeOHOro Marepuana, oOydaeT pa3jIudHbIM METO/IaM
CaMOCTOSITENIbHON 00paboTku uHpOpMaUU, MOUCKY Yy4eOHOM wuHOpMaInH,
WHUIIUAPYET (POPMUPOBAHUE IKCIEPUMEHTATHHO-UCCIAEAOBATEICKUX YMEHUNU W
HABBIKOB, CITOCOOCTBYET Pa3BUTHIO ONPEACICHHBIX TUIIOB MBITIICHUS.

B cBs3u ¢ BBILIEU3IIOKEHHBIM MBI IpearaéM 3KCIEPTHO-aHAIUTUYECKYIO
OLICHKY IICUXOJIOTO-IIEAArOrM4eCKOro M MporpaMMHO-TEXHHIECKoro kadecrsa I1IC
y4e0HOro Ha3HA4E€HHA M ILEJIEeCOOOpasHOCTH €ro HCIOJIb30BaHHA B IIPOIECCE
oOydJeHHsd, OCHOBAaHHYIO Ha TPEXATAMHOM JEATCIBLHOCTH JKcrepTra (aHamus,
aKCcHepTH3a, (HOPMUPOBAHHE PEKOMEHIAIMI MO J0padOTKe) C TMOCIeIYyOICH
arnpoOarueii sxcneptrupyemoro [1C B yueoHOM miporiecce (BO3MOKHBI ITUKJIBI).

OKCEPTHO-aHATHTHIECKAA  JEATCIPHOCTh [0  OLOEHKE  IICHXOJIOIrO-
IEJarOrH9eckoro H MpOrpaMMHO-TEXHHIeckoro kagecrBa IIC  ydebHOro
HA3HAYCHHA H I[€IeCO00Pa3HOCTH €I0 HCIIOJIB30BaHHA B Iporecce O0y9IeHHS
IIPEAIIOIAra€T OCYIIECTBICHHE ONPEACICHHBIX 3TAITOB pabor. [lepeuncinum ux.

3.1. AHamm3 nOporpaMMHOro cpejcrBa y4eOHOro HA3HAYEHHA C
COIPOBONHTETIBHBIMH YI€OHO-METOJHIECKHMH H HHCTDYKTHBHBIMH MATEPHATIAMH
MIpearoyaraer:

* 11oHCK aHaI0roB skcreprapyemoro I1C y1e6Horo Ha3Ha9eHHA,

* 4HA/H3 HA A4JC€KBATHOCTh IICHXOJIOTO-MEAATOTHIECKHM H IPOIPAMMHO-
TeXHHIECKHM TpeboBanuaM k I111C;

* AHA/TH3 HA 1€4arOrH9ECKYI0 LI€IeCO00pa3HOCTs Heroab30BaHng IIMO.

Hcnonb3yeMbIMH PU 3TOM CPEACTBAMU SIBIISIOTCS:

* ¢ponp [1C yueGHOTrO Ha3HAYEHUS,

* 0a3a JaHHBIX AHHOTUPOBaHHBIX KaTtanoros [1C yueOHOro Ha3HaYEHUS;

* METOJMYECKHE PEKOMEHAAIMH 0 TpoBeneHuo skcrneptusbl [IC yaeOHOTrO
HA3HAYCHUS.

3.2. Okcneprusa OporpaMMHEIX CPEACTB y49eOHOro HA3HAYCHHA C
COIPOBONHTETBHBIMH YI€OHO-METOJHIECKHMH H HHCTPYKTHBHBIMH MATEPHATIAMH.

Hcronp3yeMbIME IPU ATOM CPEACTBAMU SIBIISTFOTCS:

* o1leHOYHBIH JHcT KauecTBa [1C yueGHOrO Ha3HAUEHUS,

* JKcIepTHas cucteMa (MporpaMMHasi peayiu3ainus) oleHKu kavectBa [1C
y4eOHOT0 Ha3HAYCHHUS.

3.3. PexoMeHAaLHH 110 JOPAOOTKE H MEPCIIEKTHBAM PA3BHTHA MPOIPAMMHOIO
cpeJcTBa yieOHOro Ha3HA9EHHA.

3.4. IlpeacraBum Habop mokazateneit st xapakrepuctuku [IC yuebHOTO
HazHadyeHus U «OueHouHbId JucT kadecTBa [1C yueOHOro Ha3HAYCHUSI».
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HABOP ITOKA3ATEJIEN VIS XAPAKTEPUCTUKH
IMTPOT'PAMMHOI'O CPEJICTBA YYEBHOI'O HASHAUYEHUA
Paspaborunk(u)

Opranu3zanus

ABTOp(bI)

Ceenenus 00 aBTopax

VYueOHbIll peamMeT

Tema

Haumenoranwue nporpammuoro cpesactia (I1C) yaeOHOro Ha3HaUCHUS

["on pa3paboTku

['ox TupaxupoBaHus

Tun I1IC unu pynknuonansHoe HazHaueHue [1C

ObecrieueHue nesaTeTbHOCTH ¢ momoIisio [1C (mpermoaaBareneM, 00y4aeMbIM,
nperoaaBaTesieM U 00y4aeMbIM)

Bubl yueOHo#t aestenbHoCTH, odecrneunBaemoii [1C (MHauBUayaIbHAs,
IPYyIIOBasi, KOJUICKTHBHAS)

PCKOMCHI[YCM&H ACATCIBHOCTDS C UCIIOJIB30BAHUEM I1C

Kpatkas annoranus 11C

[Icuxonoro-nenarornyeckas ueiab ucnoiabzoBanus [1C:
— pa3BUTHUE MBIIIJICHNUS;

— ¢opmupoBaHue 6A30BBIX 3HAHHI 10 OCHOBaM HaYK;
— ¢opmupoBaHue yMeHU U (MITM) HABBIKOB Y4EOHOU NesSTeTbHOCTH;

— ¢opmupoBanre HHPOPMAIIMOHHON KYJIBTYPHI (IepedeHb (POpMUPYEMBIX 3HAHHIA,
YMEHHM, HaBBIKOB; MO0 BO3MOXHOCTHU IPH MEPEeUUCIeHUU (HOpPMHUPYEMBbIX 3HAHUH,
YMEHUH, HABBIKOB YKa3bIBaTh JJOCTOBEPHOCTH KOHTPOJIA)

ConyTcTByOMMIA y4eOHBINH MaTepHUan

OmnbiT npumenenus [1C B yueOHOM mporiecce: uMeeTcst (POI0JKUTEIbHOCTS)/
HE UMeeTcs

AKTHBHOE BpeMs paboThl 00ydaemoro ¢ [1C

HaGop nokazarteneit, xapakTepU3yIOIIUX TPOTpaMMHO-annapaTHbIE CPEeICTBA
[I5BM:
—T1un [I1DBM

— THUIT MOHHUTOPA

—tun I'M/J1

S3bik (1) mporpamMMupoBanws mpu pazpadorke [1C

bazoBoe nporpammuoe cpenctso (maker [1C)

Hamnane rpapuku: JA/HET

Hcnonszyembie rpaduueckre nakeTbl, ”HHCTPYMEHTAIbHBIE TPOTPAMMHBIE
cpencraa

Hanuuue 3Byka: JIA/HET

[Tepudepuitnoe obopyoBaHuE

CrnenmansHoe obopynoBanue, conpsraemoe ¢ [IDBM

Hannuue nokymenranuu: JJTA/HET
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Hamnane pexamuoro npocnekra: JA/HET

(rme xpaHuTcs/rae u3aaHo)

Hanunuue onucanus npumenenus: JTA/HET

(rme xpaHuTcs/rae u3aHo)

Hannuue uHCcTpyKIiuu nonb3osatens. JA/HET

(rme xpaHuTcs/rae u3aHo)

Hannune MeToau4ecKuX peKoMeHIalui 1Mo ucmnosib3oBanuio: JJA/HET
(rme xpanutcs/rie U3AaHO)

Hanwuwne paspemenus Ha konupoBanue: JIA/HET

dunancupoBanue pazpabOTKu

CroumocTh pa3paboTKu

Ilena komnuu

Wwms nporpammer (umst paiina), No nuckeTs

Pacnpoctpanurens

OIIEHOYHBIN JIUCT KAYECTBA
ITPOTPAMMHOI'O CPEJICTBA YYEFHOI'O HASHAUYEHU
OnenuBaroniuii (®.1.0., 107KHOCTH, 3BaHHE)

Jata

Ormenka (+ +; + —, — —)au O0aIbL

1. TexHuueckuit ypoBEHb

(cooTBeTcTBHE TexHMUECKUM TpeboBaHMsIM K [1C yueOHOTO Ha3HAYCHHS)

1.1. TIporom mporpammel (3amycK, BBOJ J[JaHHBIX, VIIPaBICHHE, BbHIBOJ
uH(popMaIn)
Hannuwne aBro3arpysku

HanexxnocTts paboThl

B03MOXHOCTB IEMOHCTPAIIMOHHOTO MPOToHa (C yKa3zaHHEM MapaMeTPOB)
Bo3moskHOCTh TOBTOpa TpeOyeMBbIX KaipOB IIPOrPAMMBbI

Bo03MO0OXXHOCTh OTMEHBI BBOJa

Hanuuue nonyctumon 3aiep KKy 1o BpeMeH!

1.2.Bo3MOXHOCTb MOAKIIOUEHUS TIEpUGEPHItHOro 000pyaOBaHMA J1JIS:
— pacrnieyaTku HH()OpPMAIUH, H300paXKEHHON Ha SKpPaHe

— pacrneyaTKu pe3yJIbTaToB 00paboTku uHpOpMaIuu

— BBO/I4, UBMCPCHUS, BbIBOJIa U BU3YyaJIU3allun I/IH(I)OpMaHI/II/I O pCaJIbHO
MMPOTCKAOIIEM ITPOICCCe

2. DproHOMHYECKUH YPOBEHB
(cootBercTBHE SproHomMudecknM TpedoBanusM k [1C yaeOHOro Ha3HAYCHUS)
2.1.CepBuc mons30BaTens

Hanwuane nepapXudeckux MEHIO (JIETKOCTh JIOCTYIa K HH(POPMAITHH)

HpI/ICMJICMOCTB JJIA ITIOJIB30BaTCIIA KOM6HHaHHﬁ HaXaTHuA KJIIaBUIIT

Hamnune HHTCPAKTUBHOT'O JHUAJIOTa

Hannune BO3MOXKHOCTH IMOACKAa3KHN, KOMMCHTApHs

OnTuMaabHOCTh 1 MHEMOHMYHOCTH a00pEBUATYPHI
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2.2.KauecTBEHHOCTH MpeACTaBICHU NHGOPMAIIUU Ha SKpaHe
[Ipencrasienne nHGOPMAIUKA B COOTBETCTBUU C SPTOHOMHYECKUMU
TpeOOBaHUSIMU

YeTKkoCTh N300pakeHus

CooTBeTcTBHE N300paKEHHS Ha 3KpaHe BO3MOkHOCTAM [I19BM nanHoro tumna
(onTumanbHOE pacnpeneneHre HHGOPMALIMU Ha dKpaHe, TU3aiiH)
[IpencraBnenue rpapudeckux GopM B COOTBETCTBUH C BO3MOKHOCTSIMH
COBPEMEHHOM KOMITbIOTEPHOU Tpaduku

Bo3MOoxkHOCTH HCTIONB30BAaHUS POMUCHBIX U CTPOYHBIX OYKB B COUETAHUH
¢ rpadukoit

Hrorosas oneHka

3. Ilegaroruyeckuii ypoBeHb

(cooTBeTcTBHE IenarorndeckuM TpedoBanusM K [1C ydeOHOro Ha3HAYCHU)
3.1.1lemu ucnons3zoBanus I1C yueObHOro Ha3Ha4YEHHS, METOIBI 00yUEHHUS

¢ ucnoas3oBanueM I1C

Otpaxenne B [IC coBpeMEHHOrO COCTOSIHUSI HAy4YHBIX U IE€Iaroru4ecKux
3HAHHUH

OO00OCHOBAaHHOCTh BBIOOpa meAaroruyeckux Iened wucnoip3oBanus I[IC wu
cojiep>kaHusl yueOHOro MaTepuaia

Hanuuue  HOBBIX ~ OpraHM3allMOHHBIX  (GopM W METOAOB  OOy4YeHHs,
MOJJEPKUBAEMBIX CpeacTBaMu HOBBIX nH()OPMAITMOHHBIX
TEXHOJIOTUN

OOpa3oBarenbHas IIEHHOCTh (COOTBETCTBHE AUIAKTUYECKHM TpeboBaHusM K [1C
y4eOHOr0 Ha3HAYCHUS)

3.2. ®opma mpenacTaBieHUs ydeOHoro Martepuana (rpaduka, TaOIUIBI, TEKCT,
PUCYHKH, CXEMBbI, KAPTUHKH U JIp.)

ONTUMalbHOCTh B3aUMOCBSI3W MEKIy (OpMOM MpeACTaBIeHHsS Y4SOHOIO
MaTepuaja 1 ero CoJep:KaHueM

HanexHocTh coxpaHHOCTH (GOpMBbI TPEACTABICHUS U TMOPsAKAa MPOroHa
pOrpamMMbl OT HECAHKIIMOHUPOBAHHOTO HAXKATUS KIIABUIII

3.3.I1Icuxonoro-negarorn4yecKoe BO3AEUCTBUE
dopmrpoBaHUE MBIILICHUS

dopmHpoBaHUE YUYEOHOIO OIBITA CAMOCTOSITEBHOTO NPUOOpPETEHUs] 3HAHUH,
YMEHHM, HAaBBIKOB

[IpuoOperenne  y4eOHOTO  OMbITAa  SKCIEPUMEHTAIBHO-UCCIIEI0BATENbCKON
NEeATEIbHOCTH

4. YpOBEHb HHTEPAKTUBHOCTH
4.1. BO3MOXHOCTh OpraHM3allid pPEXHMa JIUAJIOTOBOIO B3aMMOJEWUCTBUSA C
Pa3BUTBIMU CPEACTBaMU OOIIEHUSA

Hannuue pa3HOOOpa3HBIX CPEINCTB BeNeHUs auanora (BO3MOXKHOCTh 3aaBaTh
BOIIPOCHI B IIPOU3BOJIBHON (popMe, IIPHU HAJIUMUUU «KJIFOUYEBOIO» CJIOBA, B JOpME C
OrpaHMYEHHBIM Ha0OPOM CHMBOJIOB)

Hannuue pa3inyHbIX YPOBHEH TPYAHOCTH (CIOKHOCTH) MPHU U3JI0KESHUU YIeOHOTO
MaTtepuana

Bo3mokHOCTh BEIOOpa BapuaHTa CoJep KaHus yueOHOro MaTepuana




30

BosmoxHocTh BbIOOpa peknma padoTsl ¢ [1C

BosmokHocTh n3MeHeHust ckopoctu padotsl ¢ [1C

Bo3MoxxHOCTE  mcmonib30BaHus (0 BBIOOPY)  HEKOTOPBIX  WJIM  BCEX
napameTpoB

Bo3moxkHocTe BBOZa u  00pabOTKM MapaMeTpoB peajdbHO MPOTEKAIOUIUX
MPOLIECCOB

Bo3moxkHOCT MOAM(UKALIMK IPOTPAMMBI, IaHHBIX, HH(pOpMaIUU
4.2.B03MOXHOCTh 00ecriedeHus 0OpaTHO# CBI3U
[Ipuem n BpI1ava BaApuaHTOB OTBETA

Hanunure BO3MOKHOCTH aHaIM3a OLIUOOK, UX KOPPEKIUH
Hannune BO3MOXXHOCTM JAMAarHOCTUKH OIIMOOK IO pe3ylbTaTaM y4eOHOi
NEATEIBHOCTH

Hcnonp3oBanne coBmecTHO ¢ [IC ydeOHOTO Ha3HA4YeHHs] APYTHX CPEICTB
00yueHus

ConelicTBHEe pa3BUTHIO COTPYJHHYECTBA MEXKAY ydalmuMucs (rpymnmoBas,
KOJJICKTHBHAS yueOHasl WK JI0CYTrOBasi JeITEIIbHOCTD)

5. UTorosas oreHka

6. iToroBoe 3aKIIfO4YeHHE SKCIEPTa

(o006mennoe Breyarienue o IIC y4yeOHOro Ha3HaueHHUs, €ro OCOOEHHOCTH)

Hannuwue OIbITa PUMEHCHHUS Ic B peaibHOM y4eOHOM
nporiecce
Hanwune SMIHMpUYECKUX WM  KPUTEPHAIBHBIX JIAHHBIX O  TOBBIMICHUH
s exTuBHOCTH mporiecca oOy4eHwus, pa3BUTHHU JUYHOCTH
o0y4gaemoro

JIOCTH>KMMOCTD MOCTABJICHHBIX II€JarOrn4ecKux 1een

«OLEHOYHBI  JUCT KadyecTBa IMPOTPaMMHOTO  CpEACTBa  y4eOHOTO
Ha3HAYCHHS» MOXKHO HCIOJB30BaTh Kak B mporecce paboThl dKCIepTa, Tak U B
NPAKTHYECKON NEATEIBbHOCTH YYHUTENs, JKENaloero BBIOpaTh OMpeaesieHHOe
IpOrpaMMHOE CpeACTBO sl ypoka. Kpome Toro, Habop mokaszareneit s
XapaKTePUCTHKU TPOTPAMMHOTO CpPEICTBAa y4eOHOTO0 HAa3HAYCHHS COBMECTHO C
«OLIEHOYHBIM JINCTOM KadecTBa MPOrPaMMHOTO CpeICTBa Y4eOHOTO Ha3HAUCHUS»
IeJIeCO00pa3HO  KCIOJIb30BaTh  pa3padorumkaMm  (kak  mpodeccroHaIaM-
MPOTrPaMMUCTaM, TaK M YIUTENSIM, JKEJAIONUM HCIOJIb30BaTh HA YPOKaxX CBOU
COOCTBEHHBIC pa3pabdOTKH) B TIPOIECCE CO3JaHUS KOMITBIOTEPHBIX IPOTPaMM,
npeIHa3HaYeHHBIX s cepbl 00pa3oBaHus.

B macrosmee Bpems, ¢ 1993 r., BhllieonMCcCaHHBIE aBTOPCKHUE IMOIXOIBI K
OIICHKE Ka4yeCTBa MPOTPAMMHOIO CPEJICTBA Y4EOHOTO HAa3HAYCHHS WCIIOIB3YIOTCS
npu cepTUUKAIMKU TPOTPAMMHOTO CpPEACTBA Y4eOHOro Ha3zHaueHUs B padore
DkcneptHOro coera Poccuiickoro (oHma KOMIbIOTEpHBIX mporpamm [37], [46],
[65]. Ot marepuansl Bonumd B OtpacieBoit cranaapT («OIleHKa KadyecTBa
IPOTPAaMMHBIX CPEICTB ydeOHOro HasHaueHus. OOmme moyokeHus (mpoekr)» /
MuHHCTEPCTBO o0Opa3oBaHuUs Poccuiickon denepanum. Nucturyt
uHbopMaTuzanuu oopasosanus. M., 1993).
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FMABA I
AHANN3 NEOATOMMYECKON LLENIECOOBPA3HOCTU
UCMNOJIb3OBAHUA NMPOIMPAMMHBIX CPELOCTB

AHanu3 nenaroruyeckor Leaecoo0pa3HOCTH MCIOIb30BaHUS MPOTPAMMHBIX
cpenctB (peanusaiuss Ha [I9BM) B 1ensax oOydeHHs MPOBOIWICS C TMO3HMIIMN
KOHIIENITYyalbHbIX TOJOXeHuid ([maBa 1), omMCHIBaMOIUX TEIArOrHYECKYIO
1€J1eCO00Pa3HOCTh MX HCIOJIb30BaHUS, HEKOTOpble moaxoasl K tunojoruu I1C,
WCITOJIb3YEMBIX B YUCOHBIX IEJISAX, TPeOOBaHUS K UX KaYeCTBY. AHAJIN3 OCHOBAH Ha
WCCJICIOBAHUH BO3MOYKHOCTEH MPUMEHEHUSI MPOTPAMMHBIX CPEICTB M CHCTEM, a
TaK)K€ TEIarormueckor IeIeCOOOpPa3HOCTH WX WCIONB30BAaHUA B IPOIIECCE
npenoAaBaHus Kypca HHGOPMATUKU U JPYTUX o01e00pa30BaTeIbHbIX MPEIMETOB,
B TIPOIIECCE MPOBEACHUS JOCYTa, PA3BUBAIOIINX HTP.

[Ipu anamuze wuccinenoBanuch IIC, co3maHHble  OTEUECTBEHHBIMU
pa3paboTuMkaMud — KakK OTHEIbHBIMH CHEIUAIMCTAMH, TaK U  LEJIbIMU
KojuiekTuBaMu. VccnenoBanuce pa3paboOTKH, TMpeacTaBieHHble Bcecoro3Hoi
HKCIIEPTHOM KOMHUCCHMU IO OIIEHKE KauecTBa MeJarormyecKux MporpaMMHBIX
CPEACTB ISl CpeiHero ypoBHs oOpa3oBaHus, ¢pyHKIIMOHUpoBaBiieid B 1987-1991
rr. BHayane npu Munnpoce CCCP u Axanemum neparorndeckux Hayk CCCP
(AITH CCCP), 3arem npu I'ocodpazoBanuu CCCP, a ¢ 1992r. — DkcrnepTHOM
KoMuccun Tmpu MunucrepctBe oOpa3zoBanus P®. AHaIM3UPOBAIUCH TaKKe
nmporpaMmHbIe cpeacTBa, maketel [IC, MeTtomudyeckne peKOMEHIAIMU T0 HX
WCIIOJIB30BaHU0, peacTaBieHHbie B 1989—1991rr. Ha Bcecoro3HbIX BBICTABKaX,
opranu3oBanHbiXx Ha BJIHX. Kpome Toro, nccinenoBaimcey nporpaMMHBIE CPECTBA
3apy0exHbIx pupm (1987-1994rr.), B Tom uncie «The Advisory Unit Micro —
technology in Education»bpuranms); ¢upmer «Edicinco S.A»u «Compu
Logical» (Acmanus); pupmer «Degem System Ltd.M@panis). AHaIH3upOBaINCh
TaKXe OTICNbHBIC MPOrpaMMHbBIE CpeACTBa (OTCUECTBEHHBIC M 3apyOCIKHBIC),

UCIIOJIb3yeMbI€ B IE/IIX OOyUYCHHS, M KATalOTH MPOTrPAMMHBIX CPEICTB y4eOHOTo
HaszHadyeHus (1987-1994r.).

1. AHanM3 negarorn4eckou LeiecoodbpasHOCTM UCNONb30BaHUA
nporpaMmmMHbIX cpeacTB (OTe4YeCTBEHHbIE pa3paboTKun)

AHATH3HPYS COBPEMEHHOE COCTOSHHE MPHMEHEHHA MPOIPAMMHEIX CPEJCTB B
nponecce 00y4eHHA, 4 TakXke BO BHEKIACCHOH paboTe, MOXHO KOHCTATHPOBATB,
YTO B HACTOAIEE BpeMA YK€ CQOPMHPOBAICA OTEYECTBEHHBIH @OHI
KOMITBIOTEPHBIX MPOIpaMM JJIA 00meobpa3oBaTe/ibHOH miko/ipl. KoMIbloTepHbIe
IporpaMMbl  TpeIJIararoTcs  pa3padOTYMKaMH B BHJE  MEAarOorMYeCKuX
IPOrpaMMHBIX CpeACcTB (kKak oTaenbHbIX [1C, Tak M MaKeTOB) ¢ METOJUICCKUMU U
HHCTPYKTUBHBIMH MAaTCpUaJIaMHA 1100 BKIIIOYAIOTCS B KOMHBIOTepHBII\/'I KypcC.
Kpome Toro, mmerorcs pa3paboTku HHCTIPYMEHTAJIBHEIX MPOIPAMMHBIX CPEJCTB
HITH CHCTEM JUIA YIHTEIA H yIeHHKA. 1 0pa3fo pexe BCTPedaroTca KOMIIBIOTEPHEIE
TIPEIMETHO-OPHEHTHPOBAHHEBIE CPEABI 00y TArOLIEro H PA3BHBAIOLIEr0 HA3HAYCHHA
C METOJIMYECKHMHU MaTepHajiaMH IO UX UCIIOJIb30BaHHMIO.

1.1. PaccMOTpUM IpOTpaMMHO-METOIUYECKOoe obecredeHrne Kypca «OCHOBBI
UHGOPMATUKU U BbIUUCIHTEIbHONU TeXHuKu» (OMBT).



32

Hawnboree pacnpoctpaHeHHBIM BHIOM IPOIPaMMHOIO OO€cIIedeHHA Kypca
OUBT xax ajid WKOJBHOTO Kypca, TaK M JJIsl CTYJEHTOB CPEIHUX U BBICHIMX
y4eOHBbIX 3aBEJICHUM, a TakkKe /i TNpenojaBareicil JBITIOTCA MPAKTHKYMEI,
paspabortannsie s IBM, KYBT «YKHIl», KVYBT «Kopeer», KVYBT
«<YAMAHA», TIDBM «Arar», <KYBT-86».

[lenp ucnosib30BaHUSI MPAKTUKYMOB COCTOMT B O3HAKOMJIEHHMH 00y4aeMbIX C
BO3MOXXHOCTSIMU coBpeMeHHbIX [I9BM, co cdepoit ux npuMeHeHus B y4eOHOM
paboTe u BO BpeMs OT/bIXa, C OCHOBHBIMH IIPHEMaMU U METOJIAMH COCTABJICHUS
MPOCTEUIIUX TMPOrpaMM Ha COBPEMEHHBIX S3bIKaX NPOTPAMMHUPOBAHMS, B
dbopMHupoBaHUM YMEHHWW W HaBBIKOB paboThl Ha DOBM, a Takke yMeHUH
MOJIB30BATHCS MTPOTPAMMHBIM OOecriedeHrneM coBpeMeHHBIX [I9BM.

Kak mpaBwiio, KaxIplii MPaKTUKYM COJEPXKHUT MPOTpaMMHOE OOecTieueHue,
coctosee n3 35-50nporpamm pazHoodbpazHoro npoduiis, B Tom yucie u [111C, n
METOMYECKHE PYKOBOJCTBA JJIs CIyIIaTeNel U MpenogaBaTess.

Ilporpammel, COCTaBIAOIIME TNPOrPaMMHOE OOeCleuYeHUue IPaKTHKYMOB,
DPa3HOOOPAa3HBI 10 COAEPKAHHIO H 110 LEIAM HCHOJb30BaHHA. Cpeau HUX €cCTb
porpamMmsbl, KOTOpble 00Oy4daroT paboTe Ha DBM, mpencraBisioT YCTPOMCTBO
OBM wu ee wuacteil, oOyd4arOT OMNpEAEICHHOMY $3BIKY MPOrPaMMHUPOBAHUS.
HmMeroTcst Takke MporpamMMmbl, NpelHAa3HAYeHHbIC AJI NPENnojaBaHus y4eOHBIX
peaMETOB 00111e00pa30BaTEILHOTO IMKIIA, TEMOHCTPALIMOHHBIE, y4eOHO-UTPOBBIE
IpOrpaMMbl,  pa3IMYHbIE  HMHCTPYMEHTAJIbHBIC  MPOTPAMMHBEIE  CPEJICTBA,
OTICPAIIMOHHBIE CHUCTEMBI, JJICKTPOHHBIE TaONHIbl, y4eOHbIe O0a3bl JTaHHBIX.
OOBIYHO KOMIUIEKT MPOTpaMM B TMPAKTHKYME COCTABIISIETCS B COOTBETCTBUHU C
HA3HAYCHUEM IIOCJICTHETO, KOJMYECTBOM YAacOB, BBIJCISIEMBIX HA TPOBEICHUE
3aHATUN ¢ ero momoinbio, TunoMm [IOBM, c¢ ucnomp3oBanuemM KOTOpoOW OyIyT
TIPOBOJIUTHCS 3aHSTHUS.

Hauunas ¢ 1986r. opmupoBanuch mporpaMMHO-METOANYECKHUE KOMILIEKCHI
(IIMK) — KOMIUIEKChI TPOTPAMMHBIX M METOJUYECKUX CPEICTB TOIICPKKU
npoliecca mpernoiaBaHus Kypca HHPOPMATUKU (MM APYroro y4eOHOro Kypca), a
TaK)Ke MPAKTUKYMBbI JJI MOJTOTOBKH IMpernojiaBaresiell MKOoIbHON HHDOpPMATUKU U
JIpYrux paboTHUKOB chepbl 00pa3oBaHus B 00J1aCTU KOMITBIOTEPHOU IPAMOTHOCTH.
K nvum otHocstcs Tlporpammubiii komiiekt «M—86», [IMK «Mudopmatuka—87»
(36-1acoBoii cnenKypc s HOArOTOBKH PaOOTHUKOB HApOJHOTO OOpa30BaHUS) U
nakeT nporpamm Juist 101o kmacca mo kypcy OMBT. OctanoBuMcst Ha UX KpaTKOu
XapaKTEPUCTHKE.

1.1.1. Ilporpammusblii kKomIutekT «—-86» CocrtaBurens komruiekra HUN
BT AIIH CCCP, r. HoBocubupck, 1986 T.) conepxkan 37 mporpamm, cpeau
KOTOPBIX OBLIM 0a30BbIE MporpaMMHble cpeactBa mo Kypcy OUBT, nexoTopsie
TUTIBI  MUHCTPYMEHTAIBHBIX TPOTPAMMHBIX CPEICTB W  PA3IUYHBIC  THUIIBI
JEMOHCTPALIMOHHO-UTPOBBIX MporpaMM. HecmoTpss Ha BecbMa HEBBICOKOE
KaueCTBO MPOTPaMM 3TOTr0 KOMIUIEKTa, OH JOCTATOYHO YCIEIIHO UCIOJIb30BAJICS B
1986u 1987rr. 11 moATrOTOBKU YUUTEILCKUX KapoB 1o kypcy OMBT, a Takxke B
nporiecce oO0ydeHHs ydammxcst B 1ikoJiax, ocHameHHbIXx KYBT «YAMAHA».
DTOT maketr ObUT MEpPBBIM, CHELUATBHO MOATOTOBICHHBIM Ui IeJieid 00ydeHus,
uMen «[ 0J10BHOE MEHI0», aBTO3arpy3Ky.
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JlanpHeimme pa3padoTKu OBUIM  HAMpaBICHBI HAa CO3MaHHUE OTACIIBHBIX
MaKETOB MPOrPAMMHBIX CPEACTB JJIA MOATOTOBKHU IMEIArOrM4YeCKUX KaapoB U IS
obecrieueHus MOANEPKKU Tpoliecca npenoaaBaHust kypca OVIBT Ha pa3nnyHbIX
tunax [19BM, ucnosb3yeMbiX B OTEUECTBEHHOM IIKOJIE.

1.1.2. JIng »Tux ke 1ejaed B HaydyHO-UccaeaoBaTebckux nHeTuTyTax AITH
CCCP (1986-1990rr.) BBIIOJHSIUCH, PabOTBI IO CO3JAaHUIO MPOTPAMMHO-
METOOUYECKUX KOMIUIEKCOB [JIi HA4YaJIbHOM IOATOTOBKM PYKOBOIAIIUX H
nearorndeckux Kajapos cdeprl obpazoBanus nmo kypcy OUBT. K takum [IMK
moxkHo otHectn [IMK «Mudopmatnka—87», paspaboranusii anas KYBT
«YAMAHA», TIOBM «Arar» u «KYBT-86». Kaxnasnii [IMK Bxmtowan tpu
OCHOBHBIX OJIOKa: TPOrpaMMHOE OOECTeueHHe MPaKTUKyMa, OCYIIECTBISIONICE
nporpaMmMHyr0 mojiepkky 30 4acoB MpakTUYeCKOW paboThl clymiaTtened Ha
[19BM; metoauveckoe mocobue it CIIyIiaTesield, coaepIKaiee Bce CpaBOYHbIC
CBEJICHUS IO MCIOJIb3YEMBIM MPOrPAMMHBIM CUCTEMAaM U CLIECHAPUM BBIIIOJIHEHUS
BCEX JIA0OpaTOpHBIX pabOT; METOIMYECKOe TMOocoOue [JIsi MpenojaaBaTess,
coepiKalllee JIEKIMOHHBIM MaTepuan [0 IIECTH OCHOBHBIM HANpaBICHUSAM
ucrnosb3oBanuss OBM B coBpeMEHHOM OOIIECTBE W JETalbHO OIKCHIBAIOIIIEE
nporiecc mpoBeaeHus 3ausaTuil. B pa3paborke mporpammuoro obecnedenus [IMK
MPUHUMAIIA y4acTue HayuyHo-ucciueaonareinbckue nHCTUTYThl AITH CCCP, MI'Y,
Jlaruiickuii I'Y, HUU BK, BI] CO AH CCCP u apyrue opranu3aiuu.

1.1.3. IMomumo »storo B 1986-1992 rr. AIIH CCCP coBmectHO ¢
YHUBEPCUTETAMH, TEXHUYECKUMH U  TMEJarorM4eCKMMH By3aMU  CTpPaHbI
pa3zpaboTana MakeThl MPOTpamMM IO Kypcy HH(POPMATUKH B COOTBETCTBUU C
nerctByronied nporpammoil kypca OWBT. IlpuMepoM Takux MakeTOB SIBISETCS
nakeT npukiaanaeix nporpamm (IIIIT) mst cpegrmx mkon «HMupopmaTrka—87»
(mpaktukym Ha 34 yaca), paspabotanneii mit KYBT «YAMAHA» u «KYBT-
86»" H1U UBT AIIH CCCP, r. HoBocubupck, 1990r.). ITakeT ucmnonb3oBaics
MpU OpraHMU3alluMi MPOBEACHUS TMpaKTH4YecKux 3aHsATui mo kypcy OMBT B 10x
KJlaccax CpeaHUX IIKOJI U ObuT paccunTtaH Ha 68 yacoB (34 vaca Teopuu, 34 yaca
NPAaKTUKK). DTOT MaKeT HCHOJB30BAJICS ISl (POPMHPOBAHUS TPEIACTABICHUN O
pabore OBM, ee oOTACHBHBIX YacTed, Y3JIOB; HU3YyUYCHHUS  CHCTEMBbI
POrPaMMHUPOBAHUS Ha OCHOBE AJTOPUTMHUYECKOTO $3bIKA, MPEICTABICHHOIO B
mwkoJbHOM  Kypce OUNBT; wu3yyeHHsT OCHOBHBIX KOHCTPYKIMHA  sI3bIKa
nporpaMmupoBaHus belcHUK; 3HAaKOMCTBA U TMOJb30BAaHUA TEKCTOBBIM H
rpagu4ecKuM peaakTopamu; GOPMHUPOBAHUS MPEACTABICHUN 00 HCIOIb30BAHHUH
BO3MOXKHOCTEH coBpeMeHHBIX [I9BM mnpu co3nanum yueOHbIX mporpamm. [laker
Biurrodan 38—50 mporpaMMHBIX MOAyJel B 3aBUcUMOCTH OT Buaa [IOBM, mms
KOTOpOW OH CcO3MaBajcs. SI3bIKM peanu3aluy TpOorpaMM TakeTa ObUTH BechMa
pasnooOpa3ubl (beticuk, T-sa3pik, Dokan, Accembnep, [lackanb), 4To BpSI JH
MOXHO CUMTaTh IenecooOpasHbiM. K makeTy ObuUtM pa3paboTaHbl METOJIUYECKHE
PEKOMEHIALMHU JJISl TPENOAABATENIA.

1.2. [IpeacraBum onucanue HekoTopwhix [IC, BXOAsSHMIMX B MPaKTUKYyMbl U
npeaHa3HaYeHHBIX 711 00yuenus kypcy OVBT.

1.2.1.11Ipexne Bcero ocranoBumcs Ha [1C, npenHa3HaueHHbBIX JIs OBIAJCHUS
HaBbIKaMH paboThl Ha [IDBM. D10 paznuyHoro Tumna KiaBUaTypHbIE TPEHAXKEPHI,
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1Ie]Ih WCIOJIh30BAaHUS KOTOPBIX COCTOUT B (POPMUPOBAHUW HABBIKOB PAOOTHI HA
KJIABUAType, WJIA TMpOrpaMMbl, TNpeIHa3HAYeHHbIC [JIi O3HAKOMJICHUS C
APXUTEKTYpPOU M CTPYKTypoul coBpeMeHHbIX [IDBM, s oOydeHus pa3IudHbIM
TeMaM Kypca uH()OPMaTHKHU.

[Ipumepamu mporpamMm 00y4YeHHUsT MAIIMHONKCUA JJIsi  NPUOOpeTeHus
poecCUOHANBbHBIX U MOJIb30BATEIBCKUX HABBIKOB pab0ThI Ha ki1aBuatype [I19BM
MOKET clykuTh «OQ0yuenue mammaonucu» (UM AH CCCP, r. Mocksa, 1989
r.), <«Anenka» (HWUW HNBT AIIH CCCP, r. Hoocubupck, 1990 r.),
«Knasuarypssriii Tpenaxep» (HUW IHOTCO AITH CCCP, r. Mocksa, 1989r.).

Bonpimas dacTe KIaBHATypHBIX TPEHAXKEPOB pean3oBaHa B BHUAC y4eOHO-
TPEHUPOBOYHBIX UTD.

Hampumep, mporpamma «PabGora Ha knaBuatype» mna KYBT «YKHLI»
(Kazauckuii IIK TIC, 1. Kazamp, 1991 r.) npenHa3HaueHa il OCBOCHUS
nosib3oBatenem kinaBuatypel [19BM «YKHI[» B mpomecce urpsl. IIporpamma
«KnaBuatypHblii TpeHaxep», Bxoadmas B [IMK «Mudopmatuka—87» qiga [I9BM
«Arat» (HUMW HIOTCO AIIH CCCP, r. Mocksa, 1989 r.), umeer 1O Xe
HazHaueHue. OHa (QYHKIIMOHHPYET TaKUM O0pa3oM:. Ha JIKpaHE CXEMaTUYECKU
uzo0paxkaerca kinaBuatypa [I9BM, mporpamma mnpenjaraer cuiasileMy Hepen
PKPAHOM YYEHUKY HaXXMMaThb Ha KIABUILK, BbIOMpAaeMble MpPOrpaMMoll B
ciyyaitHom mopsnke. Ilpu 3ToM mporpamMma  QUKCHpPYET MPaBHIBHOCTH
BHIOpPAHHOW KJIABUINKM M OTMEUYAeT BpeMs, MOTpadyeHHOE Ha oOmymbiBaHue. Ecim
YUEHUK omuoOCcs mpu Habope KJIaBHIl, TO MPOrpaMMa cOOOIIaeT eMy 00 OMMOKE U
mpeayiaraeT TaKoe JK€ WM aHajJorudHoe 3amanue. Jlms obnerueHust paboThI
yueHnKa (0COOCHHO B Hayaje) IporpaMma IIOMOTaeT <«IIOJICKa3KOH» IIpH
odepeaHoM BeIOope kinaBumu. [IpeamnonaraeTcs u oreHka paboOThl YIEHUKA B BHJIC
KOHCTATaIllid KOJMYECTBA MPaBUJIbHBIX, HEMPABWIBHBIX HAXKATUHA W OOIIETO HX
yucia. YUEHUK MOXKET OLIEHUTh ceOsl caM U, B MEPY JTMYHOU OOBEKTUBHOCTH, J1aTh
XapaKTEpUCTUKY CBOeH paboThl. Llenb paboThl ¢ mporpaMMoi 3aKiO4aeTrcs He
CTOJIbKO B BBICTABJIICHUM OIIEHKH, CKOJBKO B BbIPAOOTKE YMEHHH MOJIb30BATHCA
KJIAaBUATYPOHU.

OmnsiT IIPHMEHCHHA K/IABHATYDHBIX TPEHAXKEPOB ITOKAa3bIBAET
[e1eco00pa3sHOCTh HX HCITOJIB30BAHHA J/I1 HA94JIBHOTO OBJIAJCHHA HABBIKAMH
DPA0OOTHI Ha KJIABHATYpPE, Tak Kak 3KOHOMHT BpeMA, 3aTpAYHBAEMOE HA OCBOECHHE
KJIABHATYPHI, TOBBIIIAET MOTHBAIHIO O0YICHHA.

1.2.2. 3naunrensHoe MecTo B mpakTHKyMax — 3anumanr  1IC,
PEHA3HAYCHHBIE JUIA COCTABHTENEH TekcTOB. OHH CKOHCTPYUPOBAHBI TaKUM
o0pa3oM, 4YTO MOIYT HCIOJIB30BATHCA B KAYECTBE HHCIPYMEHTA pa3pabOTKH,
XpaHEHHA H H3TOTOBJICHHA TEKCTOBBIX JOKYMEHTOB HIIH Y'I€OHBIX MATEPHAIIOB.

Hampumep, nporpamma «lloaroroBka tekctoB Ha YKHI[» (Kazanckuii 1K
IIC, r. Kazaup, 1991 r.) MoxeT OBITh HCIIOJB30BaHA JUIS TPOBEACHUS
MPAKTUYECKUX 3aHATUM 1O pPEJAKTUPOBAHUIO TEKCTOB, TaK KaK COJEPKHUT
HKPaAHHBIN pEJaKTOp U MPOTPaMMy TOKYMEHTUPOBAHUS.

1.2.3. llpumepom IIC, Ha3Ha4YeHHE KOTODPBIX COCTOHT B O3HAKOMJICHHH C
apXHTEKTYPOH H CIPYKTYPOH COBpeMEeHHBIX IBM, MOXET CIly)KUTb IIPOTPAMMHO-
metoaudeckuit komruieke TOYCOM, paspaborannsii aiigs KYBT «YAMAHA»
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(MUDU, r. Mocksa, 1990 r.). IIMK mpencraBiseT IEeMOHCTPAIIMOHHYIO
KOMIIbIOTepHYIO Mojzeib [I9BM ¢ mpocreiiiieil apXUTEeKTYypold W TpeIHA3HAuYCH
st opMupoBaHus y 00y4aeMbIX MOHSITHN O MPUHIMIAX YCTPONCTBA U PabOTHI
coBpeMeHHbIX [IDBM. Bo3MoxHOCTh BBIOOpa HEOOXOAMMOTO pasjeiia MNpu
U3YYEHHU CTPYKTYpPbl M apXuUTekTypbl OBM, HarnsgHas JOeMOHCTpauus ee
COCTaBHBIX 4acTel M MX (DYHKUMOHUPOBAHUS I[TOZHTHBHO BIHAIOT HA IIPOLECC
YCBOEHHA JAHHOH TeMbI Kypca HH@OPMATHKH, CIIOCOOCTBYIOT (MOPMHPOBAHHIO
pEACTABICHHH O HA3HAYCHHH COBPEMEHHOH 3/IEKTPOHHO-BBIYHCIHTEIBHOH
TEXHHKH.

K coxanenuto, mnopaBnswooliee OOJBIIHHCTBO TakHX I[IPOIPaMM HE
PEAYCMATPHBAET BO3MOXHOCTH CKOHCIPYHPOBATE HAa JSKpaHe ILeJ0€ H3
COCTABHBIX YacTeH H3y9aeMOH CIpyKTypsl. 210 cgenamro Obl Hx 0Ooiee
HHTEPECHBIMH H IIOJIE3HBIMH IIPH 33[IOMHHAHHH HA3HAYCHHSA H3Y9aCMBIX
KOMITOHEHTOB H HX QYVHKIHH.

1.2.4. Tlpumepamu cpeasl NPOTPaMMHPOBAHUA, NpPEIHA3HAYECHHOW It
oOyueHus A3bIKy (A3BIKaM) IIPOTPAaMMHPOBAHHSA B paMKaxX H3Y4YCHHS Kypca
uHGOPMATUKHA, MOTYT CIOykuTh <«E-mpaktukym» (MI'Y, r. Mocksa), IIMK
«Mukpomnackanb», pazpadorannbiii 111 KYBT «YAMAHA» (MU®U, r. Mockaa,
1990 r.), WIOI'O-cpena oOyuenus», pazpadorannas it KYBT «YAMAHA»"
(MU®U, r. Mockpa, 1990 r.), maker «J-LISP»,paspadorannsiii mass KYBT
«YAMAHA» (MU®U, r. Mocksa, 1990r.).

He 3aocTpsis BHUMaHHMS Ha IIMPOKO HM3BECTHOM TMakeTe «E-MpakTUKym»,
OCTAaHOBUMCSI Ha OMKUCAHUU HEKOTOPBIX BO3MOXKHOCTEW OCTaJIbHBIX MakeToB. Tak,
ucnonszoBanue [IMK «Mukponackane» CIayXuUT LeIsIM (QOPMUPOBAHUSA Y
00yJaeMBbIX IPAKTUIECKUX HABBIKOB CTPYKTYPHOTO MPOTPAMMHUPOBAHUS HA SI3bIKE
[Mackans. Pabory ¢ IIMK «Mukponackanap» meiaecooOpa3HO pPEeKOMEHIOBAThH
HAYMHAIOIIUM [POrPaMMUCTaM, TAK KaK OHA pAacCUMTaHa Ha MPOXOKICHHUE OT
MPOCTOr0 K CJOKHOMY, YTO AWAAKTHYECKM BHOJIHE ompaBaaHHO. «JIOI'O-cpena
00y4YeHUs» peasii3yeT KOHIEMIUIO MPSIMOTO YIpPaBlIeHUs ABUKYIIUMCS Ha SKpaHe
00BEeKTOM H o0OecnedrBaeT paboTy ¢ <«depenambeir» Tpa@ukoil B IIBETHOM
rpaduueckom okHe. B «JIOI'O-cpena oOydeHHsI» MMEETCS TaKKe BO3MOXKHOCTH
ONPENCIICHUSI CAMUM I0JIb30BATEJIEM HOBBIX KOMaHJ, YTO IO3BOJIAET IOBBICUTH
MOTHBAIIMIO OOYy4YEeHHUsI 3a CUET BapUATUBHOCTH CAMOCTOSITENIBLHOW pPaOOTHI.
AnanoruuHoe Ha3HaueHue peanusyer naker «J-LISP»,xoTopslit mpencrasisier
co0Ol HMHTETrpUPOBAHHYIO CpEly, BKIIOYAIONIYIO HWHTEPHPETATOP, SKPAHHBIN
penakTop, a TaKXke pa3HOOOpa3Hble CpeacTBa OOILIEHUS C JUCKOM U CUCTEMY
NOJICKAa30K.

1.2.5. BecpMma pacrpoCTpaHEHHBIM KOMIIOHEHTOM ITAKETOB,
NpeIHA3HAYCHHBIX JUISI TIOMJEPKKH TpenojaBaHusl Kypca uH(opmaTukw,
spistotest I1C, meMoHcTpupytomue rpadpuaeckue BozmoxHoct [I9BM.

Hampumep, « 'paduueckoit pemaktop» B IIMK «ubopmarnka—87» mis
I[IDBM «Arat» (HMM IIOTCO AIIH CCCP, r. Mockea, 1989 r.) wm
«Yeprunka» mis1 KYBT «YAMAHA» (MUDM, r. Mocksa). C MOMOIIBI0 TaKUX
NporpaMM MOKHO pucoBarb Ha »dKkpaHe I[IOBM pasnuunbie JMHWY,
reoMeTpuueckue (Urypbl, MPOM3BOJbHBIC KAPTHMHKH C 3aKpackodl (wim 0e3
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3aKpackM) TOM WM WHOW dYacTH d3KpaHa. Pabora c IIC, geMOHCTpHDYIOIIHMH
rpagrgeckue Bo3MmoxHocTH IIBM, mo3Boiger obOy4acMoMy O3HAKOMHTBCA C
PazHooOpazHeM (QopM IpagHiIecKoro IMpenCcTaBIeHHI HH@POPMALHH H HX
HCITO/TF30BAHHEM B yICOHBIX LIETIAX.

OTaenbHO ClEeNyeT PpacCMOTPETh CHelHallbHble TpaduuecKkue IMaKeThl, C
MOMOIIbI0 KOTOPBIX Ha 3KpaHe MOXKHO CO37aBaTh pa3JIMYHbIE PUCYHKHU
NPOM3BOJILHOW KOMIIO3HMIIMM W3 3apaHee IMOArOTOBJIEHHBIX (pparMeHTOB (Kak B
Mo3anKke). B HUX, Kak mpaBUiIO, UMEETCSI BO3MOXKHOCTh BKJIFOUEHHS CO3TaHHOTO
u300paxkeHuss B JApyrue mnporpammbl. K Takum makeraM MOXKHO OTHECTH
nosudKpaHHbii rpadudeckuil pegakrop «GRED» pxoasmuii B @yHKIIMOHATBHBIN
naket «Hanxexma», pazpadortannbiii ;s KYBT «YAMAHA» (BII CO AH CCCP,
r. HoBocubOupck, 1989r.), unu rpaduueckuii maker «CPEN» pa3paboTaHHbIH 1St
IBM PS/2 KYIUWIL, r. Mocksa, 1991 r.). Ilocnemnuii BKIIOYACT TpH
nporpaMmmHbIX cpeiactBa: «I'paduueckuit penaktop», «PemakTop CleHapuUeB» U
«IIpourpeiBarenb». « papuueckuil peaaKTop>» MO3BOJSET CO3aBATh PUCYHKH WU
MOAM(UIIMPOBATh YK€ CO3MaHHBbIC. «PemakTop CIICHApHEB» IOACPKUBACT JBA
dopmara ynakoBKd HaHHBIX (COOCTBEHHBIH W cTaHAapTHhIN). [Ipu 3TOM MOryT
UCIIOJIb30BAaThCA U PUCYHKH, MOJATOTOBIICHHBIE B I'paUUYeCcKOM pelnakTope Story
Board Plus.C nomompio «PenakTopa ciieHapueB» MOXHO CO3[aBaTh CIIEHApUH
KOMITBIOTEPHOTO (UJIbMa C 3JIEMEHTaMU aHUMaluu. <« IpourpsiBaTesb» mo3BoJIseT
BOCIPOU3BOANTH «KOMIBIOTEPHBIEC (DUIBMBI», CO3/IaHHbIE C TOMOIIbIO «Penakropa
CILICHApUEB».

Kak mokaszan aHanu3, aBTOpPhl B METOAMYECKUX MaTepuaiax MOTHUBHPYIOT
UCIONB30BAaHUE  «TpapUUecKux  PEAAKTOPOB»  JIHMIIb  HEOOXOAMMOCTBIO
dbopmupoBaHuss y 0Oy4aeMbIX KOMIBIOTEPHOW TPaMOTHOCTH U Pa3pabOTKH
«CKAPTUHOK» ISl UX MOCJEIYIOIIETO BKIIOYEHHS B TEKCT MPUKIATHBIX POrPaMM.

Ha wHawm B3N, megarorumdeckad IKedb HCIOJIB30BAHHA IPAPHIECKHX
DEAAKTOPOB COCTOHT B PACKDBITHH BO3MOXHOCTEH coBpemeHHbIx [I9BM B
0071aCTH TPa@HYECKOro MpPEICTABICHHI HH@OPMALIHH, a TaKXKe JEeMOHCTPALIHH
PAazHOOOpa3HA CpEACTB IPEACTABICHHI HH@OpManud Ha »d>kpaHe OBM B
IpaguieckoM BHJE.

1.3. AHanu3 1enecoo0pa3HOCTH MPUMEHEHUS! TPOrPAMMHO-METOANYECKOTO
obecrieuenus kypca OUNBT mnokazan crieayroliee: HECMOTpS Ha TO, 4YTO
OOJBIIMHCTBO MPOTPAMMHBIX CPEACTB MPAKTUKYMOB ObUIM BECbMa MOCPEICTBEHHBI
KaKk B MPOTrPaMMHO-TEXHHYECKOM, TaK M B JIUJAAKTHYECKOM OTHOIICHHH,
npuMmenenue ux npu uzydenun kypca OUBT B 1986-1990rr. ceirpano Becbma
NO3UTHUBHYIO PpOJb B J€l€ CO3JaHUS U HCIOJb30BAHHUS HPOrPaMMHO-
Metoaudeckoro odbecneuenus kypca OUBT.

OTO MOXHO OOBACHUTH TEM, UTO HCIIOJIB30BAHHE HA YPOKAX HHQPOPMATHKH
IIPOTPaMMHO-METOAHIECKOIO0  00OECIIETeHHA  CIIOCOOCTBOBA/IO  YTBEDKICHHIO
MHEHHA, 4910 H3y9eHHe Kkypca OHBT He paBHO3HAYHO OOY9EHHIO
nporpammHpoBaddio. B 1988r. 31o nMmeno BecbMa NpUHLIUINNAAIBHOE 3HaYEHHE.

OnpIT HCMOJIB30BAHUS TMPOTPAMMHO-METOJIMYECKOr0 O00eCedeHusl Kypca
OUBT, dbopmupoanus naketoB [IC u MeTOAMYECKUX MATEPUATIOB MPAKTUKYMOB
npuBea OONBIIMHCTBO METOJUCTOB M  MpenojaBareieil MHPOPMATHKU K
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OCO3HAHMIO TOro (haKTa, YTO IPOIPAMMHOE OOecriedeHHe Kypca HHYOPMATHKH HE
TOJIBKO HIPAET pOjIb MOAAEPKKH Mpogecca MperofaBaHua Kypca, HO H ABIAETCA
OpraHHIHOH 9aCTBhIO CaMOI0 COAEPKAHHA Kypca HHPOPMATHKH.

[IpuBenem  mnpumepsl  nakeroB [IC,  sBAsOMUXCA  OPOrpaMMHBIM
obecrieuenuem kypca OUNBT, 6e3 KoTOpbIXx mpolecc MpernojiaBaHus Kypca
CBOJMTCS JIUIb K 00YYEHHUIO MPOTPAMMUPOBAHUIO.

1.3.1.0O18uM U3 TIEpPBBIX TaKUX MAKETOB MOKHO CUUTATh «(PyHKIIMOHATHHBIN
NaKeT NPUKIAAHBIX MporpamMm oOydeHuss Mammuommcn u OWBT» (I
«O0yuenune»), pazpadorannsiii st KYBT «YAMAHA», KYBT «Kopser», KYBT
«YKHIL» (MUII1 AH CCCP, r. MockBa, 1988 r.). HMcnonp3oBaHue makera
MOo3BOJIAET 00ydaeMoMy OCBOUTH KiaBuatypy [IDBM, BbIMONHATH mpocTeiiiime
T€OMETPUUECKHE TOCTPOEHUSI C MOMOMIbIO Y4eOHOTO rpadHuuecKkoro peaaKTopa,
u3ydaTh CIOCOOBI TaOMMYHOW OOpaOOTKM JAaHHBIX TMPU PEIICHHH y4eOHO-
MPaKTUYECKUX 3a7a4; 00ecleynBaeT MPOrpaMMHON MOJACPKKOU HM3ydeHUe psijia
tem kypca OUBT («CoptupoBka MmaccuBoB», «/I3ydeHHe OmepaToOpoB s3bIKa
Beticuk»). Padora ¢ IIIIIT «O0y4eHune» obecrneuynBacT pealn3alimio PekuMa Kak
WHIUBUYaIbHOTO, TaK U JIEMOHCTPALIUOHHOTO MOJIb30BaHUS.

1.3.2. bonee  mmpokue  BO3MOXKHOCTU  TpefoctaBisier  «llaker
negarorndyeckux mnporpamm 1o kypcy OWBT», pazpaborannwii gt KYBT
«YAMAHA» (HMU CuMO AITH CCCP, r. Mocksa, 1988r. — 14 Bepcus; 2-1,
pacumpenHasi, Bepcus «llepcnmektuBa» — 1990 r.). Ilaker cogepxur «E-
IPAKTUKYyM», yueOHyI0 0a3y JaHHBIX, yueOHbIEC AJIEKTPOHHbIE TaOmuibl, «Pamnupa-
UHTEPHPETATOP» U P APYTUX IOPOrpamMm MOIAEPKKU Ipolecca NpernofaBaHus
Kypca uHpopmatuku. [Iporpammubsie cpeacTBa makera 00eCreynBaloT MOAIEPKKY
nmpoliecca mnpenojaBaHusi Bcex pazaenoB kypca OWBT B cooTBercTBUM C
JNEUCTBYIOLIEM  IporpaMmou.  Meronuueckoe  CONPOBOXKICHME  IAKeTa
OPUEHTHUPOBAHO HA Pa3BUTHE CAaMOCTOSTEILHOCTH Yy YyYalllUXCsi B IIpolecce
BBITIOJIHEHUS UMM TIPAKTUYECKUX 3aHATUNA C TPOrPAMMHBIMU CPECTBAMMU.

1.3.3. Meroguuecku ompaBAaHHBIM MOAXO0JOM MOXHO CHYHTATh pPa3paboTKy

IIPOTPaMMHO-METOJHIECKOIO obecrieycHUA Kypca HH@OPMATHKH,
OpPHEHTHPOBAHHOIO Ha KOHKPETHOE y9eOHoe Iocobwe, MPEAHAZHATEHHOE JUIA
H3Y9YE€HHA 3TOI0 Kypca.

Haubonee ympauHoi peanuzanueil Takoro mojaxoja K MpenofaBaHUI0 Kypca
«OcHOBBI MH(GOPMATHKHA M BBIYUCIUTEIIBHOW TEXHUKHU» SIBISIOTCS Pa3pabOTKU
CBepIIoBCKOTO TOCynapcTBeHHOro neparormdeckoro uactutyta (CI'TIN) B 1988—
1991 rr. K vum otHocutcs «llaker mporpaMMHBIX CpPEACTB MO HMH(OPMATUKE,
pazpabotannbii ais KYBT «YAMAHA», «Po6otpon-1715». ITakeT siBisietcs
COCTaBHOM 4acThIO0 MPOrPaMMHO-METOIMYECKOr0 KoMIuiekca no kypcy OMBT. On
Bkmoyaetr [IC s mpoBeneHuss TNPaKTHUECKUX —3aHATUH  3TOrO  Kypca,
UHTEPHPETATOP YYEOHOr0 aNrOPUTMUYECKOTO fA3bIKA, MOJIAEPKKY HCIOIHUTENEH
QITOPUTMOB, OITUCAHHBIX B MPOOHOM yueOHOM nocoouu «OCHOBBI HH()OPMATUKU U
BBIUMCIUTEILHOM TEeXHUKW» (aBTopckuii koyuiektuB:. A. I'. Teiin, B. T.
Kutomupckuii, E. B. JIluneukuii, M. B. Canup, B. ®@. [llonoxosuu. N3gaTenbcTBO
Vpansckoro yHuBepcutera, TI. CpepmioBck, 1989 r. u u3IaTENBCTBO
«[IpocBemenue», r. MockBa, 1991 r.), y4eOHbIH pemakTOp TEKCTa, Y4eOHYIO
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HNOJICPKKY ~ CHCTEMBbI  JJIEKTPOHHBIX  Tabnui, YydyeOHyro ©0a3y JaHHBIX,
KJIAaBUATYPHBIM TpEeHaXep. bosiee COBEPUICHHONW BEPCHEN ATOrO ITAKETA SABJISCTCA
«[TakeTr mporpaMMHOM MOJJAEPX KM 1O  IIKOJIbHOMY Kypcy OUNBT»,
paspadotannbiii a1 KYBT «Kopser» u IBM (CI'TIH, r Ceepaiosck, 1991r.).
[TakeT mpenacraBisier coOOW TMOMHYH MOAJIEPKKY MPOOHOr0 y4eOHOTO MOCOOUs
«OcHOBBI MH(DOPMATUKUA U BBIYUCIUTEIBHOM TexHUKH». [lakeT cocTouT U3 Tpex
yactell: «Cpefaa yd4eOHBIX HCIHOJHHUTENEH aaroputMoB» (B Hee BXOMAT
UCTIOTHUTENN — <« epTeXHUK», «BBUUCIUTENDY, «P000T-MaHUITYIIATOP), TPYIIIA
y4eOHBIX TPUKIAAHBIX MPOTPaMM, YYEOHBIA PEIaKTOp TEKCTOB, Yy4YeOHBIC
AIIEKTPOHHBIE ~ Ta0Onuibl, ydeOHas  HHPOPMAIMOHHO-TIOUCKOBAs  CHCTEMa
«['ocymapcTBo», y4yeOHOE WHCTpyMEHTalbHOE cpeAacTBo «Pemenue 3amau
onTUMHU3aUn», yaeoHass moaesrs OBM «KKPOXA».

1.3.4. Ocobo crnenyer octaHoBUThCs Ha IIC (kak W3 BBINICIIEPEUNCICHHBIX
NIAKETOB, TaK M OTJCIbHBIX), MPEIHA3HAYCHHBIX IS O0YUCHUS TeMe «AJITOPUTMBI
U ucnoyHutenu». K HUM OTHOCSTCSA: KOMILUIEKC y4eOHbIX nporpamMm «lIpakTukym
no aigropurMmuyeckuMm si3pikam» (Kasanckuii ITK TIC, r. Kaszams, 1990 r.),
paspadotannbiii 11 KYBT «YKHI»; maker «Yueonsie podote» (Omckuii I'TIH,
r. Omck, 1989r.), cosmannbni aas1 KYBT «YAMAHA»; maker «AJIropuTMbI»
(HUN nenarormku YCCP, r. Kues, 1990 r.), paspaboranusii mis KYBT
«YAMAHA»; «Cpena yueOHbix wucnoiaureneii’ (Ceepmmosckuii I'TIH, .
Cepmiock, 1991r.), paspaborannas miss KYBT «Kopser» n IBM PS/2. Onn
npeIHa3HaYaIuCh JUIS HCIOJIb30BaHMS HAa YpoKax HHGOPMATUKUA B Mpoliecce
0o0y4eHHsl MOCTPOCHUIO OJIOK-CXEM YYEOHBIX aJrOpUTMOB M JEMOHCTpPALlMU HMX
VCITOJTHCHHSI.

Hawnbonee nHTEpECHBIM, C TOYKH 3PEHHS IITUPOTHI 0OXBATA TEMbI «AJTOPUTMBI
¥ UCIOJIHUTENN», SBISICTCS TOCICTHUN TAKEeT, B KOTOPOM CO3/IaHbl YCIIOBUS
(GyHKIMOHUPOBAHUS MPEAMETHO-OPUEHTHUPOBAHHOM MporpaMMHON cpensl. Ha
9KpaHE KOMIIBIOTEpA MPEACTABISAETCS MOJE IS «UEPTEKHUKA» WU «CTEITax»
U1t «poboTa». Kpome TOro, Ha 3KpaHe MpeCTaBIEHO «OKHO» ISl Habopa KOMaH/
UCIIOJIHUTENSI U <«OKHO» JIJIi BbIBOJA coOOuIeHUM wucnoiHutens. Ha skpane
MPEACTaBICHA TaKXKe CTPOKa (YHKIIMOHAJIBHBIX KIABHII, KOTOPAs COJEPKHUT
uHpopmaluioo 00 Ux HazHaueHHH. [10JI0KUTENbHBIM Ka4eCTBOM MaKeTa SIBISETCS
TO, YTO JOMYCTUMBbIE NEHUCTBUSI, AJITOPUTMUYECKHE KOHCTPYKIMU U JUPEKTHUBHI,
NPEMIOKCHHBIE B TIAKETe, SBISIOTCS OOMMMH T BCEX HCIIOJTHUTEICH.
VY nydmenHbM BapranToM dtoro nakera st IBM PC XT/AT, IBM PS/2u KYBT
«YAMAHA» sBrisercss TIMK mis mkxomsHOro kypca OUBT (B TOM ke
WCTIOJTHEHUH ), TIpeIHa3HaYeHHbIH s yaammxcs 10—11x kmaccos. [Iporpammuast
MOJIJIEpKKa Kypca BKIIOYAeT B ce0sl SKPaHHYI0 HMHTALUIO WCIIOJHUTENEH AJis
HEKOTOPBIX MPEIMETHBIX o0iacTel ¢ HabopamH JOMYCTUMBIX NEHCTBHIL, a Takxke
y4eOHbIE MPUKIIA/IHBIE TPOTPAMMBI.

1.4. IlpoBeseHHEIH aHAIH3 IIE€CO00PAZHOCTH HCITOIB30BAHHA IIPOTPAMMHO—
METOAHIECKOr0 OOecIIedeHHA B IPOLECCE IPENONaBaHHA Kypca HH@OPMATHKH
II0Ka3aJ1, 49TO JOCTHXCHHE TAaKTHIEeCKHX IeeH Kypca { opmrpoBarre
ITOJTB30BATE/IbCKHX YMEHHH H HABBIKOB, IPOQPECCHOHAIBHAA OPHEHTALHA
00y4aeMoro) BO3MOXHO IIpH AaKTHBHOM  HCIIOJIB30BAHHH  IIPOTPaAMMHO-
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METOAHIECKOTrO0 OOecledeHHA Kypca, OpHEHTHPOBAHHOIO HE TOJBKO Ha
IIOAZIEPKKY Mpoyecca IperofaBaHuA, HO H HA OCYLECTBICHHE Pa3HOOODA3HEIX
BHJIOB y4eOHOH JeATe/IbHOCTH, B TOM HYHCJIE H II0 00pabOTke HHQPOPMALHH.
Tlocrrenree cosznaer yciaoBHA POPMHPOBAHHA KYIBTYDEI Y1€OHOH J€ATETbHOCTH
(Ha OCHOBE WCHOJB30BaHHS B Tpolecce y4eOHOW pabOThl CUCTEMBI MOIATOTOBKH
TEKCTOB, AJIEKTPOHHBIX TaONHII, rpadU4ecKuX PEAaKTOPOB), a TAKKE PAIBHTHI
A/ITOPHTMHIECKOH H IPOIPAMMHCTCKOH KYJIBTYPBL.

1.5.C 1990)r. oTeuecTBEHHAs IIKOJA MOJYYUIa BO3MOXKHOCTh NMPUOOPETATH
xomiuiekTel IBM PC XT/AT, IBM PS/2, Gnaronaps demy npu pa3paboTke
OpOTPAMMHOTO  OOECTeuYeHHss  CTaal  HCIOJNB30BAaThCS  COBPEMEHHEBIC
WHCTpYMEHTANIbHBIE MMakeThl, B yacTHocTH Linkway 2.0, Story Board, FrameWork
— I, Private Tutor.

K »TomMy BpeMeHu conepkaHHe Kypca HHPOPMATUKHA KOHIENTYaJIbHO

npeTeprieBaeT  HEKOTOpPblE  WM3MEHEHUs,  CBA3aHHBIE C  peajnu3anuen
OOIIEKYIbTYpHOM, TYMaHUTApHOW HANpaBIEHHOCTH Kypca. Ha ImepBeIH ILIaH
HAYHHAIOT  BBUIBHTATECA  CIPATETHYECKHE UEIA Kypca —  pEeaaH3alHd

MEXIPEIMETHBIX CBA3CH, @opMHpoBaHHEe yMEHHH Hcroap30Bate CHUT B
Ka9eCTBE CpEACTBA BH3YATH3ALHH H3YT4CMBIX 3aKOHOMEDHOCTCH HEKOTOPOH
IPEIMETHOH obiuacrH, HHCTPYMCEHTA HCCIIEOBAHHA H3Y9aEMBIX
3aKOHOMEPHOCTEH. B CBsS3M ¢ O3TUM TNporpaMMHOe oOeclieyeHue Kypca
UH(GOPMATUKN U3MEHSETCS KaK MO COCTaBY, TaK U KaUYECTBEHHO 3a CUET CO3/aHus
IPOrpaMMHBIX CpPEACTB y4eOHOro Ha3HayeHUs Ha 0a3e TaKUX IaKeTOB, Kak
Linkway, Story Board, Frame Work — II, Private Tuterrakxe Hcrojab30BaHHs
BO3MOXKHOCTEH 0a3 JaHHBIX, AMEKTPOHHBIX Ta0JINILl, KOMIBIOTEPHOH TpaduKy.
1.5.1. Ilpumepom mnporpaMMHOro oOecredeHus Kypca HH(OPMATUKH,
peain3yIomero B KauecTBE HMHCTPYMEHTapUsi TUIEPTEKCTOBBIE  CPEJBI,
rpaduueckue  pegaKkToOpbl, MOXKET CIyXHUTh <«lIporpaMMHO-METOIUYECKUNA
KoMmIuiekec 1o kKypcy uHpopmartukm» ([IMK Ne 1, TIMK Ne 2, IIMK s
yIIyOJICHHOIO W3ydeHHs Kypca HH(pOpMaTHKH), paspabortaHHbili Ha |IBM PS/2
(KY UL, r. Mocksa, 1991r.). IIMK Ne 1 Bkirovaet Tpu uactu. «[lepBbie ypoku
uHpopmatuku», <« ICHOBBI  aIrOpUTMHU3ALUM», <«3HAKOMCTBO ¢ OBM».
[Iporpammsl nakeTa npeaHa3HayYeHbl 171 O3HAKOMJIEHUS! YYaAIIUXCsl ¢ OCHOBHBIMU
COCTaBHBIMHM YaCTAMHM KoMmmbloTepa. YueOHble cpeabl «KeHnrypeHok Py» wu
«[Ipecocux PobOu», copepxaiiuecs B MakeTe, MpeJHa3HAYeHbl Al OOydeHHUs
COCTaBJICHUIO aJITOPUTMOB. Metoaudeckoe mocobue «3HakoMcTBO ¢ OBM»
OTIMCHIBAET 3TAITbl Pa3BUTHUS JICKTPOHHO-BBIYHCIUTEILHON TEXHUKH, OCOOCHHOCTH
cemeiictBa [I19BM IBM u onepaunonnoii cucremsl IBM DOS, npenocrasmusier
crpaBounyto uHpopmarmio. [IMK Ne 2 «JlenoBsie npumenenuss IBM» Bkirrouaer
naker «DpedMMOHTaX» — BEPCUI0 TOMYJSIPHOTO ABYSI3BIYHOTO TIAKETa
«FrameWork — Il MupopMMoHTaK — 2>, OpUEHTUPOBAHHYIO Ha CpeIHEe 3BCHO
obpazoBanus. [IMK s yriy6iieHHOro u3ydeHus: Kypca MHGOPMATUKU COJAEPKUT
«HTerpupOBaHHYIO CcUCTEMY MHMUKpomackaib», BKJIIOYAIOIIYI0  CHUCTEMY
MOJICKA30K, CTPYKTYPHBIM peAakTop ¢ CHUHTaKCUYECKHM  aHaJM3aTOpOM,
JNBYX(YHKIIMOHANBHBIA HWHTEPIPETATOp ISl MOIIArOBOM OTIAaJAKU MPOTpaMM;
«MuTerpupoBannyto cucreMmy J-LISP»,comepikainyro uHTEpIpeTaTop, SKpaHHBINA



40

penakTop, cpeicTBa OOUICHHs C JUCKOM U CUCTeMy mojickaszok; «Cpeny
nporpammupoBanus JI-I'PA®», koTopas sBIsSETCS CUCTEMON KOMaH 1 (aAHAJIOIHYHO
cucreMe JIOI'O), wucnonb3yromield KOHIICMIUIO MPOrPAMMHOIO  YIIPaBICHHS
JBIKYIIIMMCS Ha 9KpaHe 00bEKTOM.

1.5.2. Takum oOpa3oM, HpoOrpaMMHO—-METOAHIECKOE oObeclIedeHHE Kypca
OUBT B Hawame 9x rT. IS pasHbIX y4eOHUKOB Qopmupyercs B Oosee
pacIIUpEeHHOM BUAE€ U  COCTOHT H3 CHCAVIOMHX OCHOBHBIX  OJIOKOB:
HHTEPIPETATOPEl A/ITOPHTMHYECKOrO A3bIK4, W3y4aeMOro B paMKaX Yy4eOHOro
nocobuss no kypcy OWBT, nporpammrsie cpencrBa wiam cpefa MHOQTEDKKH
DOOOTOB-HCIIOJIHUTEIEH a/ITOPHTMOB, YYE€OHBIH SKPAHHEBIH DENAKTOp, pPENaKTOp
TeKcTa, y1eOHbIe JIeKTPOHHBIE TAOIHIBI, yIcOHAA HHPOPMALHOHHO-IIOHCKOBAA
CHCTEMA, YICOHBIH Tpaguieckutl pefaKTop, PaKTHKYMEI 110 H3YIEHHIO TOrO HITH
HHOTIO A3bIKa MPOTPAMMHPOBAHHA, ITAKETHI MPHKIAAHEIX rporpamm u I1C yaebHo-
HIPOBOIO HA3HAYCHHA.

Takoe pacmampenne crextpa IIC' kak mo TeMaTHKe, TaKk H 10 COACPKAHHIO
CONCHCTBYeT peaIH3aluH 00meo6pa30BaTe/IbHOH  HAIPaBICHHOCTH Kypca
HHQOPMATHKH, Tak KaKk CIIOCOOCTBYeT OOYYeHHIO OOIQHM METO0JaM ITOCTPOCHHSI
A/ITOPHTMA HEKOTOPOH JeATCIbHOCTH, @OPMHPOBAHHIO YMEHHA I[IPHHHMATE
OIITHMA/IFHOE PEIIEHHE B CIIOXHOH CHIYAL[HH, CHCTEMATH3HPOBATH YIEOHYIO
HH@OPMALIHIO, HHHILHHPYET DPAa3BHTHE AJITOPHTMHYCCKOH H MPOIPaAMMHCTCKOH
KYJBTYPBL.

1.6. Aramm3upys mporpaMmMHOe OOecleueHue, NMpeTHA3HAUYCHHOE KakK IS
Kypca HMH(OpPMATHKH, TaK M AJs APYTUx oO1Ieo0pa3oBaTeIbHBIX MNPEIMETOB,
ClelyeT KOHCTAaTUPOBAaTh TOT (PaKkT, YTO 3HAYUTENIBHOE MECTO B HEM aBTOPBI
OTBOJST MPOTPAaMMHBIM CpEICTBaM C UIPOBOW KOMIIOHEHTON WM HUTPOBBIM
nporpaMMam J0CyroBOTO Ha3HAYEHUSI.

B nmnpuBeneHHOM aHajgM3e WrPOBBIE MPOTPAMMBI  <«HHUCTO» JIOCYTOBOIO
HA3HAYEHUS paCCMOTPEHBI HE OYAYyT, HECMOTPS Ha TO, YTO UX MHOTJIA UCTIONB3YIOT
Ha YpOKax, HEMpaBOMEPHO IoJiarasi, 4YTo 3TO CIOCOOCTBYET HM3YUYEHHMIO Kypca
uHpopmatuku. Bmecte ¢ Tem oTtmeTuMm, yTo ucnosb3zoBanue [IC mocyrosoro
HA3HAUYEHUSI HAa BBOJHBIX 3aHATHUSAX MO MH(GOPMATHKE BIIOJIHE OMPABAAHHO, XOTS
Obl IO TOM MPUYUHE, YTO 3TO CHOCOOCTBYET CHATHIO IICUXOJOTUYECKOTO Oapbepa,
3a4acTyl0 BO3HHMKAIOIIETO MPHU MEPBOHAYATIBLHOM OOIIEHUH Mojb3oBarels ¢ OBM.
OcTtanoBuMcsi Ha onucaHud ucnosibzoBaHus IIC ¢ UrpoBoil KOMIIOHEHTOM WU
«UTrpOBBIM (POHOMM, IIENIBI0 KOTOPHIX SIBJISIETCS MOBBIIEHNE MOTHBALUK O0yJeHMs,
pa3BUTHE JTUYHOCTU 00yIaeMOroO.

1.6.1.TIC ¢ urpoBoii KOMIIOHEHTO!N WJIH «UTPOBBIM (DOHOM>» OOBIYHO CO3/1AI0T
YCIOBUS JUIsi MHOTOKpPAaTHOro oOpaieHus: o0ydaeMoro kK yueOHOMY Marepualy,
Ipe/ICTaBICHHOMY B MporpamMme Ha (oHe UTPOBOM cuTyaluu. B pesynpraTe 3TOr0
npoucxXoauT (B JydIlleM Ciy4ae) 3allOMHHAHUE TOW YacTH y4eOHOro MaTepuala,
KOTOPBIN MPEACTABJIEH B MPOrpaMMe U K KOTOPOMY YUYEHHMK MMEET BO3MOXKHOCTb
oOpatutbcsd. Takoe #crmoap30BaHHe HIPOBBIX cHTyauud B IIC mpuBOAHT K
ITOJIOKHTEABHBIM PE3YIbTATaM JIHIOb B TOM CIY4aec, €CJIH MPHMEHECHHE HIPOBOH
KOMIIOHEHTHI CTHMYJIHPYET JOCTH)XXECHHE YI1€OHOH fejTd. B IpOTUBHOM Cilyyae Bce
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CBOJIUTCS TIPOCTO K WIPe, KOTOpash HE MOXKET OOCCIICUUTh YCBOCHHE yUeOHOTO
MaTepuaia.

AHaJM3 mporpamMm, B KOTOPBIX Ha ()OHE MTPOBOM CUTyalu (BOCXOXKJICHHUE
ANILIIUHKUCTA Ha TOPY, CheJicHHEe BOpoObeM sI0J10Ka, a MHOTIa BOJIKOM KOTO-HUOY/Ib)
npejyiaraeTcsl peluTh y4eOHyro 3amavy, yoekmaer B Tom, uro Takue IIC, Bo-
NEPBBIX, CO3JAIOT JAJIEKO HE BCErjaa 370pPOBYH0 MOTHBAIMIO K YCKOPEHHOMY
PCILICHUIO TOW WJIM MHOW Yy4eOHOW 3a7adu M, BO-BTOPBIX, TOJILKO KOHCTATUPYIOT
omunOKy oOydaeMoro. ABTOpPHl TaKHMX MPOrpaMM TOJAraimT, 4YTO >KEJIaHHe
HO6€I[I/ITB B HWIp€ 34aCTaBUT YYCHHKA, HC YMCHOHICTO BCPHO OTBCTUTHL HaA
MOCTaBJICHHBIN MEpesl HUM BOMIPOC, OOPAaTUTHCS K KAKUM-TO APYTUM HMCTOYHUKAM
uHpopmanmu. Ilpum 3TOM cregyer yuuThiBaTh TOT (HakT, 4To OOydaeMomy
HEOOXOIMMO BTOPUYHO HAa4yaTh UTPY ((parMeHT WUTPHI), MPEABAPUTEIHLHO BHIYYHB
WM TIPOCTO CKONMPOBAB BEPHBIM OTBET U3 KHUIH, CIPABOYHMKA M T. . Takoe
oOpallieHre K BHEIIHUM HCTOYHMKAM HHGOPMAIMH MOXET OBITh U TIOJIC3HBIM,
XOTSl Ha TMEPBBIA IUIAH BCE K€ BBICTYNACT MIPOBAas KOMIIOHCHTa MPOTPaMMBbI, a
JOCTH)KEHUE YUYEOHBIX IIEJiel ¢ MOMOIIbI0 MPOrpaMMbl OTIPEACISICT CIy4ailHOCTh
(oOydaemblli MOKET BBIYYHTh TO, YETrO0 HE 3HAJI paHEe, a MOXKET U MEXaHUYECKU
CKOIMPOBATh BEPHBIH OTBET, HE BJABAsCh B €r0 CyTh M JaXe HE MOTPYAHUBIIUCH
ero 3anoMHuTh). Takuwe [IC opueHTHMpOBaHBI HE Ha y4eOHYIO, a Ha HIPOBYIO
JCSITETTbHOCTb.

B 6ompmmucTBe ciydaeB B IIC ¢ HIPOBOH KOMIIOHEHTOH HIIH HIPOBBIM
@oHOM» mpeobiiafaeT coYeTaHHE 3IEMEHTOB a3aPTHOH HIPHI, TPEHAXa, ropa3zio
pexke — BBEIpAOOTKa OMPEE/ICHHEIX YMEHHH H (HIH) HABBIKOB Y4eOHOH
JAEATETBHOCTH.

1.6.2. PaccMoTpuM HIpOBBIE MPOrpaMMEI, OPUEHTUPOBAHHBIE Ha Pa3BUTHE
3JIEMEHTOB JIOTHYECKOT0 00pa3a MBIIIUIEHUS 00y4aeMoro.

[Tpumepom takux [1C MOTyT CIyXHTh HEKOTOPBIC MPOTPAMMBI IPOTPAMMHO-
METOJMYECKOU crucTeMbl «PoOoTiaHmus», pa3pabOTaHHOW B MEPBOM BEPCUU IS
KYBT «YAMAHA» (UIIC AH CCCP, r. [lepesicnaBnb-3anecckuii, 1988r.). Ota
cucTeMa co3laHa Juis OOydeHuss MHPOpPMATHUKE AT MIIAINIETO IIKOJIBHOTO
Bo3pacta. OmnpeneneHHyl0 4YacTh MPOTPaMM CHUCTEMBl COCTABISIOT [IPOIPaMMBI
HIPOBOH HAIPAaBICHHOCTH, KOTOpbIe MPEAHA3HAYEHBI I (OPMHPOBAHHA Y
00y9aeMbIX OIEPALHOHATBHOIO MBIILIEHHA H PAa3BHTHA JIOTHYECKOIO CTHIIA
MBIIIIVICHHA. HCHOHBBYH pas3siIMdHbIC HWI'POBBIC CHTyallUu C OIPCACICHHBIMU
JOTUYECKUMH  KOHCTpyKuMsmu, IIC cucremel HanpapiaroT JesTeabHOCTb
00y49aeMoro 1o OHNTHMAJIBHOMY A4/ITOPHTMY PpEIIEHHA OIpPEJCTeHHOH 337a9H
(TpeHakepsl, «pazBrBaromue HIpsL»). Hcromszopanwe takux IIC ompaBraHo
OIIPEIENICHHON 1164arOrH9eCKOH I[€JIbI0 — CQOPMHPOBATH ATITOPHTMHYECKHH H
JIOTH9E€CKHH CTH/Ib MBIII/ICHHA.

1.7. AHanu3 UCHOJNB30BaHUS TMPOTPAMMHBIX CPEICTB B YYCOHBIX MEISIX
yOeX1aeT B TOM, YTO 3HAYMTEIbHAS YaCTh COBPEMEHHBIX Pa3pabOTOK MOCBSIICHA
obrieoOpa3oBareibHbIM TipeaMeTaM. Hecmorpst Ha MHOrooOpaszue TumoB [1C
yueOHoro HasHauenus (['aBa |, n. 2), mogapagromree 6GOJBIIHHCTBO MPOIpaMM
MoANEP)KKH  Iporecca IMpernofaBaHHd  O00Ieo0pa30BaTeJbHBIX  IPEAMETOB
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IPEJHA3HATAETCA 00 19 aBTOMATH3ALHH MPOL€CCOB T€HEPHPOBAHHA 33JaHHH,
00 ISl KOHTPOJIA yI€OHOH JeITe/IbHOCTH.

TpeHupoBKM B MpoOlLECCEe YCBOCHHUS OIPEACICHHbBIX YMEHUM, HaBBIKOB.
Borpoc o 1enecoo0pa3HOCTH MPUMEHEHHUS] MPOrPAMMHBIX CPEJCTB MIPU U3yUEHUHU
T€X WIM MHBIX 00I1e00pa30BaTEeNbHBIX MPEIMETOB M IO CEl JEeHb OCTaeTcs
OTKpPBITBIM, TaKk Kak (parmeHTapHoe ucnosb3zoBanue [IC ¢ menpio «iaTaHus
IPOPEX» TPATUIIMOHHON METOANKH HE MOKET UMETh yCIIeX HU y 00y4aeMbIX, HU Y
obydJarorux. BMecte ¢ TeM y»e HH y KOTO HE BBI3BIBAET COMHEHHS TOT (DaKT, 4TO
OpPTaHU3AIMIO0 KOHTPOJSI PE3yIbTAaTOB YYEOHOW NESITEIbHOCTH, TPEHUPOBKHU IS
YCBOCHUS OMPEEICHHBIX YMEHHA W HABBIKOB I€JIECO00PA3HO OCYIIECTBISATH C
ucnois3oBanueM I1C.

Cnegyer Takke OTMETHTh, YTO B HacTosiee BpeMs OoasmuHCTBO 1IC,
MpeIHA3HAYCHHBIX ISl M3Y4YeHUs 00Ieo0pa30BaTeIbHBIX MPEIMETOB U BMECTE C
TEM OpHEHTHPOBAHHEIX HA OCYIIECTBJICHHE KOHIDPOJIA, TPEHHPOBKH HIH
JAEATEJIBHOCTH, CBA3AHHOH C (OPMHPOBAHHEM OIPELEICHHBIX YMEHHH, HABBIKOB,
PEaTH3YEeT HAECH IMPOrPaMMHPOBAHHOIO oOy4YeHHA. B onpenenieHHbIX YCIOBUSIX
Bkpamienne Takux [IC B cucreMy TpaJWLIUOHHONM METOJUKH OOy4YeHUs
COMPOBOXKAAECTCSI HEKOTOPHIM TMEeAarornyeckuM 3(H@PeKToM 3a CyYeT SKOHOMHUU
y4eOHOr0 BPEMEHHU, OCBOOOKIEHUS OT PYTHHHBIX OMNEpaIfil BBIYUCIUTEIHHOTO
XapakTepa M YHUCJIOBOIO aHajlin3a, BO3MOXHOCTH aBTOMAaTH3allMM Ipoliecca
KOHTPOJISL Pe3ynbTaToB YCBOEHHs. ONHAKO HCIIO/IB30BAHHE TAKHX IPOIPAMM B
y4ebHOM mporjecce Kak 3apyOeXHOH, Tak H OT€4ECTBEHHOH IIKOJIBI — 3TO YKe
IPOHJAEHHBIH 37Tal, IPHHECIIHH II€JalOTH9eCKOH IPaKTHKE HE CTOJIBKO
yIIOBJIETBOPEHHUE, CKOJIBKO pazodapoBarue. C MOCIETHUM COOOpaXECHHEM BIIOJHE
MOKHO COIJIaCUTbCSl, TaK KaK IIeJarorH9eckHd 3Q@eKT OT AaBTOMATH3ALHH
nporecca KOHTPOJIA, SKOHOMHH y'I€OHOTO BPEMEHH BPSJ JIH MOXET OBITH ITOBOJOM
JUIA HCIIOJIP30BAHHA TAKOTO MOIHOIO HHTE/UICKTYAJIBHOTO cpeicrBa, kak CHUT
(# KOMITBFOTED, B YACTHOCTH).

[IpuBeneM omnucaHve HEKOTOPBIX HaumbOojee TUNMYHBIX mnpumepoB IIC,
NpeIHAa3HAYEHHBIX JI1 aBTOMATHU3AIlMH IPOIECCOB KOHTPOJISA, T€HEPHUPOBaHUSA
3alaHui, TPEHUPOBKH MPH GOPMUPOBAHUH ONIPEACIICHHBIX YMEHHUI 1 HABBHIKOB.

1.7.1.TTaker «Jlecs» (JIyukuii meaarorndecKuii MHCTUTYT, T. JIynk, 1989r.),
paspaborannbiii st KYBT «YAMAHA», o0GecneuuBaeT KOHTPOJb YPOBHS
3HaHWW ydammxcs. PaboTas ¢ makeToM, MOKHO CO371aBaTh HaOOPHl KOHTPOJIBHBIX
3a1aHUM ¥ IPOBOJMTH ONEPATUBHBINA KOHTPOJIb YPOBHS 3HAHUM YUYaIIUXCS.

1.7.2. Tlaker mporpaMMHBIX CPEICTB MO pPycCKOMy s3bIKy (SIpocmaBckmii
['TIN, 1. SpocnaBnb, 1990 r.), paspabotamnbii i1 KYBT «YAMAHA»,
npeaHa3HAayeH  JUIsl  COCTAaBJICHHUS  Pa3IMYHOTO  TUIMA  KOMIBIOTEPHBIX
TUAAKTHYECKUX MAaTEPUAIOB KOHTPOJIHMPYIOIIETO XapaKTepa MO PYCCKOMY S3BIKY, a
TaKXKe JJI1 CaMOCTOSATENbHOIO BBIMOJHEHUS! MPAKTUYECKUX YIPAKHEHUUA TI0
pa3IMYHBIM TE€MaM TI'PaMMaTHKH PYCCKOIO si3blKa. XapaKTepHON OCOOEHHOCTHIO
TOrO TAakKeTa SBJISIETCS BO3MOXHOCTb TE€HEPUPOBAHUSI C €ro IMOMOIUIbIO
TUAAKTUYECKUX MAaTEPHAIOB KOHTPOJUPYIOIIET0 Ha3HAYEHUS.

1.7.3. Ilporpamma «Pycckuii s3bik. [IpaBommcaHue MSATKOro 3HaKa IOCIHE
mmmnsmux» (HUM COuYK AITH CCCP, r. Mocksa, 1990r.), pa3paboTtanHast Ha
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«YAMAHA», npenHasHaueHa JJisi  COBEPIICHCTBOBAHHUSI  OMpPEAEICHHBIX
oporpapuueckux HaBBIKOB MPH 3aKPEIJICHUU MPOIJAEHHOr0, a TakKe MPOBEPKU
KauecTBa yCBOEHHOTO Marepuasa. CpeacTBa MporpamMMbl MO3BOJISIOT MOTy4YaTh
UH(OPMAIMIO O CACNAHHBIX YYEHHKOM OIIMOKAaxX W OpraHuM3oBaTh pabOTy Hal
HUMHU, UCIIOJIb3YSI CUCTEMY YIPAKHEHUM, IPEACTABISIEMYIO IPOrPAMMON.

1.7.4. Tlemarornueckoe  mporpaMMHoe  cpenctBo  «lIpaBonucanue»
(TocymapctBennsiii yuuBepeuteT BCCP, r. Munck, 1989r.), pa3spaborannoe st
KYBT «YAMAHA», mnpeanasHaueno i ¢opmupoBanusi opdorpadudeckux
YMEHHMIM ¥ HaBBIKOB MPU M3YyYEHUH PYCCKOTO SI3bIKA YYallUMHUCS /-TO Kjlacca Ha
0aze CUCTeMAaTU3HPOBAHHBIX O0OOIIEHHBIX MPaBHI. XapaKTEPHOH OCOOEHHOCTHIO
TOr0  TaKeTa ABIsAETCA  OOEcreueHHe  BO3MOXKHOCTH  CaMOCTOSITENBHO
KJIACCU(PUIIMPOBATH OMPEAETICHHYIO YueOHYI0 HHPOPMAIIHIO.

1.7.5. TIMK nnd HayaJbHOM IIKOJIBI IO pPYCCKOMY A3bIKY «bykBa
norepsutack», «CBAH» (KYULI, r. Mocksa, 1991r.), paspaborauusiii Ha |IBM
PS/2, cayxutr s uW3ydeHWs paBONMHUCAaHUs pycckoro si3eika. [IMK
MPENIOCTaBIsAeT BO3MOXHOCTh HACTPAauWBaTh W HCIOJb30BAaTh MEHIO, a TaKke
co3/1aBaTh COOONIEHUS] MPOrpaMMbl Ha JIIOOOM s3bIKE, pa3pabarbiBaTh 3a/laHus,
UCIIOJIb30BaTh MaTepuaibl TOTOBBIX YPOKOB, OOECNneYMBaTh TPEHUPOBKY MpHU
ycBoeHuM mpaBui npaBonucaHus. Cucrema «CBAH» mno3BosisieT Takxke
peanu3oBaTh IMOATOTOBKY UM TMIPOBEJCHHME JUKTaHTOB. Bmecrte ¢ TeM Hano
OTMETUTh, YTO BHUABl Y4YEOHOH JAEATETbHOCTH, OPTraHU3YEMbIE€ C IOMOIIBIO
nporpamm, Bxomsamux B [IMK, omHoTHIHBI ¥ 0gHOOOpa3HbI, 4TO, HECOMHEHHO,
CHIDKAET €ro MeJIaroru4eckKyro 3HauuMOCTb.

1.7.6. KommbroTepusiii mnpaktukym «Pycckuil s3pik. IlyHkTyanus wu
opdorpapus» (KYIAUL], r. Mocksa, 1991 r.), paspaborannbii w1 IBM PC
XT/AT u IBM PS/2, npennaznadyen [uisi u3ydeHHs IMyHKTYAllUd M TIOBTOPEHHSI
oporpaduu pycckoro sizblka B CTapIIMX Kjaccax cpeAaHeil mkoibl. [Ipaktukym
COCTOUT U3 YIPaKHEHHH, Mpeyararolux HaOpaTh Ha KJjaBUaType HeOOJbIlne
TEKCTbI, COJIEpXKAIIUe CIOXKHBbIE 3JIeMeHThI. [Ipu ommbouHoM Habope mporpamMmma
npeajiaraeT ydamleMmycsi HCHpaBUTh OIIMOKY WM H3Yy4YHUTh COOTBETCTBYIOIIEE
npaBuio. Eciu 310 He00X0IMMO, yUaluiicss MOKET MOJIb30BaThCS MOACKA3KOM.

1.7.7.1IMK no anramiickomy s3eiky « Travelling» KY UL, r. Mocksa, 1991
r.), paspaborannsiii Ha IBM PS/2,kpacouno, ucrnonb3ys pasHooOpa3HbIe CpeIcTBa
HATJISAHOCTH, MPEICTaBIIsIeT Ha SKpaHe MEePCOHAXEN PYCCKUX HAPOIHBIX CKAa30K U
repoeB (antactuaeckux mnpousBeacHuii. C momompo [IMK oGyuaembrii Mmoxxer
OCBaMBaTh rpaMMaTHYeCKuii marepuan (BpemeHa rpynn Present, Past, Future)
3aKpeIlIATh JISKCHYECKU MaTepuai rmo teme « I ravelling».

1.7.8.TIMK «Animals» KYJIUWII, r. Mocksa, 1991r.), pazpaboTaHHbli Ha
IBM PS/2, npenna3HadeH i UCTHIOIB30BaHUS KaK B HAYAJbHBIX KJaccax IIMKOJ C
yrayOJeHHBIM M3yYE€HHUEM aHTJIMUCKOrO f3bIKa, TaK U B 00IIe00pa3oBaTeIbHOM
mkosie. [IMK Bkimrodaer psjl ynpakHEHU Ha 3aKpeIUIeHUE JIEKCMKH M0 TeMe
«Animals»u rpammatuyeckuii Marepuai. B ynpakHEHUsIX JIEKCHYECKOTO pasjera
o0yyaemMOoMy TpeajiaraeTcsi OTBETUTb Ha BOIPOCHl IO MPEACTABICHHBIM
KapTUHKaM, BCTABUTh MPOMYLIEHHbIE OYKBHI B CIIOBaX, COCTABUTh CJIOBA, BBECTH C
KJIABUATYphl HA3BaHUSl >KUBOTHBIX, KPACOYHO TMIPEJACTABICHHBIX Ha 3KpaHe.
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OOyuaemblit MOKET pabOTaTh, CBOOOTHO BHIOMpAs peXUM YUeOHOM 1eITeTbHOCTH:
BBITIOJTHUTH YNPAXXHEHUS Ha KJIABUATYpHOM TpPEHa)xXepe, OOpaTUTHCS K PEIICHHUIO
pedyca, kpoccBopa.

1.8.3naunTtenpHOE MECTO B MpakTuke ucnoiab3oBanus [IC B mensx oOydeHus
3aHMMAIOT MPOTPaMMBl KOMITBIOTEPHOTO MOZEIHMPOBAaHUSA, OOECIeUMBAIOLIIE
NPEJICTaBICHUE MOJEITH MU3ydaeMbIX 0OBEKTOB, IIPOIECCOB, SBICHUN WM KaKOTO-
TO OIBITA, JISKAIIETO B OCHOBE JJa00OpaTOPHOUN paboThl (Hampumep, Mo GU3MKE HITH
XMMHH), IMUTHPYEMOI KOMIIBIOTEPHOU MTPOrPaMMOH.

IlporpamMmbr  KOMIIBIOTEPHOTO  MOJETAPOBAHAZ (B TOJABIISAIONIEM
OONIBIINHCTBE)  OOECIHEeIHBAFOT  H3YYEHHE CBOHCTB  MOJETH, HAIJIJHOE
IPEACTABICHHE H3Yy94eMOI0 MAaTEpPHAAAa C [OMOINBI0O MOZJEIH, BO3MOXHOCTH
BBIOOpa 00y1aeMbIM OTBeTa H3 mpeatoxerHpIx. Yaie Bcero takue [1C, nanpumep,
nakeT «OxHO B ¢usuky» (MIII'M um. B. U. Jlennna, r. Mocksa, 1990r.) nnm
[T «Xumus» (BL CO AH CCCP, r. HoBocubupck, 1988r.) gemorciprpyror B
JHHAMHKE H3ydaeMbld mporecc (ONbIT, SIBJICHUE), HPEACTABICHHBIH MOAEIBIO, 1
o0ecneunBaOT KOHIPOIb YCBOCHHOIO, AB/AACH B HEKOTOPOM POJIE€ IPOIrpaMMaMH-
TPEHAXKEPAMH VI JEMOHCTPAIIHOHHEIMH  (JEMOHCTPAI[HOHHO-CIIPABOYHBIMH)
IpOrpaMMamH, IPEAHA3HAYCHHBIMH JJIA HAITIAAHOIO IPEACTABICHHA YI€OHOTO
MAaTEepHa/Ia, BH3YAIH3ALHH 3aKOHOMEPHOCTEH H3y9aeMbBIX ABJICHHH, IPOLECCOB,
B3aHMOCBA3€H Mexay oObekTamu. VIHOTa B Takue IpOrpaMMbl aBTOPHI BBOJST
3JIEMEHTHI MPOTrpaMMHUPOBAHHOTO O0yueHUs. ['0pa3no pexe B HHX peaTH30BaHA
BO3MOXHOCTh OpPTaHH34LHH C IIOMOIBIO CKOHCIPYHPOBAHHOH HIIH 344aHHOH
MOZ€/TH IKCIIEPHMEHTAIbHO-HCCIIEA0BATEbCKOH JEATETbHOCTH.

[Ipu ompenenennbix ycnoBusix (['masa |, m. 2.4.6) —BO3MOXHOCTH CO3TaHUS
CUTyallui, MPEICTaBISIIONINX OMPEEICHHBIN acleKT PeaJbHOCTU ISl U3YyYeHUs
€r0  OCHOBHBIX  CTPYKTYPHBIX WM  (YHKIHOHAJIBHBIX  XapaKTEPUCTHK,
NIPEIOCTaBIICHUE B PACIOPsHKEHUE 00y4aeMOro OCHOBHBIX DSJIEMEHTOB U THIIOB
GYHKIUE 1711 MOJENMPOBAHUS OMPENEIeHHON peanbHOCTH — Takue [IC moryt
OBITh TIpEeHA3HAYEHBI NJIS1 CO3JaHMsI MOJEIN OOBEKTa, SBICHHS, Mpolecca WIn
CUTYaIIH C IETBI0 X U3YUCHUS, UCCIICTOBAHUSI.

[TpuBeneM HEKOTOPBIC TPUMEPHI.

1.8.1.TTaker «OxHo B ¢pusuxky» (MIIT'U um. B.W. Jlenuna, r. Mocksa, 1990
r.), paspadotannsiii st KYBT «YAMAHA», npennazHaveH Jyis yriyOJIeHHOTO
u3ydeHus (QU3UKH B CPEeIHUX Yy4eOHBIX 3aBeneHUAX. OCOOEHHOCTHIO IaKeTa
ABIIACTCA HAJMYMe B HEM TpEX Pa3IUYHbIX THUIIOB MPOTPAMM KOMIIBIOTEPHOTO
MOJICTMPOBAHUS U3y4aeMbIX OOBEKTOB, IPOILIECCOB, SIBICHU.

[lepBbIM THUIIOM SBJISIFOTCS JAEMOHCTPALIMOHHBIE MPOrPAMMBbI, KOTOpbIE
OpeaHa3HaYeHbl ISl WJUTIOCTpAlMM  MOJIENe HM3ydyaeMbIX OOBEKTOB WU
nporeccoB. B HuUX 0TOOpaXkaroTcsi XapakTEpHbBIE IJISI MOACIMPYEMOTO SIBICHUS
MacIITadbl PU3NUECKUX BETMYUH M OCHOBHBIE COOTHOIICHUS MKy HUMHU.

BTOpbIM THUIIOM SIBJISIFOTCSI TPOTPAMMBI, MO3BOJISIFOIINE YUYEHUKY MPOBOIUTH
nabopatopHyto paboTy, UMHUTHPYEMYIO KOMITBIOTEpHOU mporpammoit. [Ipu stom
o0ydaeMOMy TPEIOCTaBISETCS BO3MOXKHOCTh PAabOTaTh C AKCIEPUMEHTAIHHOU
YCTaHOBKOMW, M300pa)KEHHOW Ha HDKpaHe, MO3BOJSIONIEH MOJETUPOBATH TOT WIIH
WHOM MPOIIeCC WX SBIICHHE. Y YCHUK MOKET U3MEHSITh TapaMeTphl, yCTaHABINBas
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KOJIMYECTBEHHBIE COOTHOILICHHS MEXKJy BEJIWYMHAMH, XapaKTepU3yHOUUMHU
U3y4aeMbli HJIM UCCIICTyEeMBbIH MPOIece (SBICHHE).

TpeTbUM TUIOM SIBJISIFOTCS IPOTPAMMBbI-TPEHAXKEPDI, TTO3BOJISIIONIUE YUYEHUKY
YUCJIEHHO MOJEJIMPOBaTh HM3y4yaeMblil mporecc. BBeneHHbI yUYEHHKOM OTBET,
MPEICTABICHHBIA B YUCJICHHOM BHUJE, HAa MPEJIOKEHHBI €My BOINPOC SIBISETCA
BXOJIHBIM TMapaMeTpoM [Jisi MOJIETUPOBAHMS B MpOrpaMMe OIPEJETICHHOTO
npoliecca U OTOOpaKeHUsl Ha SKpaHe COOTBETCTBYIOIIUX 3aBUcUMOcCTel. [Ipu aToM
YYEHHK MOXET HarJISITHO YOSAUTHhCS B TOM, COOTBETCTBYET MJIM HET XOJ Ipoliecca
C BBEJICHHBIM MM CaMHUM MapaMeTpoM TOMY, YTO TpeOOBaJIOCh B 3ajmaHuu. Ecim
BBEJCHHBII YYEHUKOM OTBET HEBEPEH, TO MporpaMmMa TO3BOJSET €ro
CKOPPEKTUPOBATH, COMTOCTABIISIS TIOJYYCHHBIN U TPEOYyEMBbI pPE3yIbTaThl.

B nakere uMeeTcss BO3MOXXHOCTh T'€HEPUPOBAHUS TEKCTOB 3aJaHUl W
BOIIPOCOB, MpeiaraeMbix MporpaMMaMu. DTO Pean3yeTcsi C HCIOJIb30BaHUEM
JaTYMKa CIydailHbIX yucen. [1o okoHYaHuu paboThl 1O MporpaMMe MOJIb30BATEINIO
npeabsBisieTcss MH(OpManus O  KOJIMYECTBE COBEPIICHHBIX  OMIMOOK €
KOMMEHTAPHUSMHU O pe3yJibTaTax paboThl yUeHUKA.

1.8.2. Pax IIC, npenra3Ha9eHHBIX JJI9 CO3AaHHA MAaTeMaTHIECKHX MoJeIeH
HA 3KpaHe KOMITBIOTEPA B BHJE HIUTFOCTPALIHH I€OMETPHIECKHX (QHTYD, TPAQPHKOB
H3YYaEMBIX ()YVHKIHH, CIY)KHT OTHOBPEMEHHO U /I CO3JaHHA O0BEKTA H3YICHHA,
BBITTOJTHAA VHOTA POJIb HHCTPYMEHTA HCCIEOBAHHA.

K Ttakum IIC MOXHO Takxke OTHECTH nporpammy <«JlemMmoHCTpauus
npoBeeHus ceueHuni mrapa miockocThio» (HMM COuYK AITH CCCP, r. Mockaa,
1990 r.), KoTOpass HArJISJHO, B JBMIKSHUHM MPEICTABISCT Ha SKpaHE IPOIECC
MIPOBENICHUSI CEUCHUN TTIapa MIOCKOCTHIO, MOJCTUPYS OOBEKT U3YICHHUS.

JpyruM nOpuMEpPOM MOXKET CHYKHUTh NakeT «(CHucremMa WUTIOCTPATUBHO-
oOyuaromux mporpamm 1o crepeomerpun» (JITTIM um. A.U. I'epuena, kadenpa
reometpud, . Jleaunrpaa, 1989r.). PaboTas ¢ makeToM, MOYKHO BOCIIPOM3BOINUTD
Ha DKpaHE MPOEKIUU MHOTOTPAHHUKOB U /FYTOJbHBIX TMPHU3M, MUpaMui U
AHTUOPHU3M C Y4YE€TOM BHAUMOCTH pebep. OOyyaeMblii uUMeeT BO3MOXKHOCTH
OCYIIECTBJISITh TOCTPOCHUE MOJIENEN 3TUX MHOTOTPAaHHUKOB, a TAK)KEe UX CEUCHUU
3aIaHHON TUIOCKOCThI0. CHUCTEeMa MPEeNOCTABISIET HArJIAHbIE CPEJCTBa B BHUJE
CTEPEOMETPUYECKUX  OOBEKTOB,  CIYXHUT  Pa3BUTHIO  POCTPAHCTBEHHOIO
BOOOpaxeHwus, JaeT BO3MOXHOCTb MPENno/1aBaTesto MOJIEJIUPOBATH
CTEPEOMETPUIECKUE OOBEKTHI K PAa3IMYHBIM 33J1adaM IO ONPEIeTICHHON TEMaTHKeE.
B Meromuueckux marepuanax aBTOpamMu MPEJCTABICHO ISITh TUIIOB MPUMEPOB
(3amau) ISt UX pENICHHMSI ¢ TTOMOIIBIO JAHHOTO TIaKeTa.

1.8.3. IIIIC «I'paduka» (HUM CuMO AIIH CCCP, r. Mocksa, 1987 r.)
SBISIETCS. CHCTEMOW TPOTPAMMHO-METOAUYECKUX CPEACTB, OOECICUHBAIOIINX
T€OMETPUUYECKOE MpeACTaBiIeHNE (QYHKIIMOHATBEHOTO OTHOMIECHUS. C €ro TOMOIIBIO
CO3/1a€TCsl BO3MOXKHOCTh T'papruecKoil MILTIOCTPALIMA HEKOTOPBIX MPEAJIOKEHUH €
nepemenHoil. IIIIC mno3BosiseT NPOU3BOAUTH HCCIEAOBAHUE 3JIEMEHTAPHBIX
byHKIUH, rpaduuecKoe perieHrne ypaBHEHUN ¢ OJTHOM NTePEMEHHOM, HEPABEHCTB C
OJIHOM WJIM JBYMSI IEPEMEHHBIMH, CUCTEM YPABHEHHU U HEPABEHCTB C OJIHOM WIIU
nBymsi nepemeHHbiMU. Pabota c¢ IIIIC ocHoBaHa Ha omepanusx, ¢ MOMOIIbIO
KOTOPBIX MOKHO OCYIIECTBUTB: BBOJ (POPMYJIbI aHATUTHUYECKH 3aJJaHHON QYyHKIUU
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(B SBHOM WJIM HESIBHOM BHJE), TpadUK KOTOPOW MpEeaIojiaracrcs MOCTPOWTHh Ha
9KpaHe, BBIOOpP TMPOMEXKYTKa OCH alCcuucc, Ha KOTOPOM MpEeIoyaraercs
paccMmoTpenue rpaduka 3agaHHON (YHKIMHU, MOCTpoeHHEe Tpaduka (yHKIHH C
BO3MOXKHOCTBIO €€ HCCIeIOBaHUsl. SBIZACHE B HEKOTOPOM DPOJI€ HHCIPYMEHTOM
HCCI€JOBAHHA QYHKIHOHATBHBIX oTHoIeHHH, IIIIC « paguka» geMoHCTpHpPYET
MozeIb TOW WIH WHOW (YHKIHOHATBHOH 3aBHCHMOCTH, TIO3BOJIASI 00ydaeMoMy
npuoOpeTaTh OIpPEACNICHHBIN OIBIT TMepe]] CaMOCTOSTEIbHBIM HCCIIEIOBAHUEM
(GYHKIIMHM ¥ IOCTpOEHUEM ee rpaduka.

C ompenenenHsiMu  oroBopkamu IIIIC « paguka» MOXHO OTHECTH K
IPEJMETHO-OPHECHTHPOBAHHOH MPOTPAMMHOH CpEAE, TaK KaK C €ro IIOMOIIBIO
MOXHO OpraHH30BaTb YYEOHYIO JeATCIBHOCTs C CO3JaHHBIMH MOJE/IAMH,
0TOOPaXAFOIHMH 3aKOHOMEPHOCTH HEKOTOPOH MpeMETHOH 00J1aCTH.

1.8.4. STRATUM COMPUTER KVYJWII, r. Mockra, 1991 r.) —
UHCTPYMEHTAJIbHOE MPOrpaMMHOE CpEACTBO, paspaboranHoe Ha |IBM PS/2,
NpEeIHA3HAYEHO Ui  MOJICTUPOBAHMUS  3JIEMEHTOB U CIIOKHBIX  CHCTEM,
KOHCTPYKIIMH, MPOILIECCOB, M3yYaeMbIX B pa3JIMYHBIX MPEIMETHBIX 001acTIX
(busuka, xumMus, MaTeMaTHKa, OUOJIOTHS, Teorpadusi, SKOHOMHKA, DIICKTPOHUKA U
ap.). C IOMOIIBIO 3TOTO MHCTPYMEHTAILHOTO CPEJCTBA MOKHO 0€3 CIeIMaTbHBIX
3HaHUM S3BIKOB MPOTPAMMHUPOBAHUS CO3[aBaTh MOJEIM HA OCHOBE MPOCTEUIIUX
(GYHKIMOHAJIBHBIX JIEMEHTOB.

1.8.5. YuebnHas monenb «Apanbckoe mope» (KYJIUL, r. Mocksa, 1991r.),
paspaborannas Ha IBM PS/2, npencrasnsier coboii y4yeOHYI0O MMHUTAIMOHHYIO
mMozenb Apanbckoro mops. [1C opueHTHpOBaHO Ha UCTIOIB30BAHUE MIPH U3YUYECHUU
¢usnueckoit reorpapun Cpenneit Asuu, a Takxke paszznena Kypca MHGOPMATUKU
«DNEeMEHThl ~ KOMITBIOTEPHOTO  MOJEIUPOBAaHUA», TaK Kak  MO3BOJIAET
CMOJICJINPOBATh U ONPEACIUTh 3aBUCUMOCTh 00OBbEMa BOJBI M IUIOIMIAIU Apana oT
«IIpUX0Aa» U «pacxoja» BojgHoro Oananca. [Iporpamma obecrieunBaeT BHIBOJ Ha
9KpaH odepTaHuil OeperoBoil JMHMM Apajia, COOTBETCTBYIOLIUX Pa3IUYHbIM
YPOBHSIM BO/JIBI.

1.8.6.IIMK «J/lunamuka Boag Muposoro okeana» (KY UL, r. Mocksa, 1991
r.), paspaborannsiii Ha IBM PS/2, npenna3Hauen ajis UCMHOIB30BaHUSA B MPOIECCE
npenojgaBanus kypca «l'eorpadgusi marepukoB u okeaHoB». I[IMK wMoxHO
NPUMEHSTh U ISl U3YYEHHUs 3aKOHOMEPHOCTEH paclpeieNieHus] MOBEPXHOCTHBIX
TEUYEHUH, 3aBUCHUMOCTH JWHAMHMKH TMOBEPXHOCTHBIX BOJ MHpOBOrO OKeaHa OT
IUPKYIAIUU atMocdepHbix ToTokoB. [Iporpammer IIMK no3Bonstor MoaennpoBathb
CUTYAIMIO HCCJIEOBAHUS, UCMOJIb3Ys AJIEMEHTBl UTPHI, a TaKKe KOHTPOJIHPOBATH
3HaHWE y4eOHOro Mmarepuana. YueOHas urpa «[lomHbIi Bmepem», BXOAsmas B
coctap [IMK, cHaOxeHa pa3gaToOuHbIM MATEPUATIOM Ui YYEHUKOB (OJaHK
MapHIpyTHON KapThl, 00pTOBOI xypHai). MiMeercs: Takke MeToIu4eckoe mocooue
JUISL yYUTENs, KOTOPOE OMUCHIBAET BO3MOXKHbBIE BapraHThl mpuMeHeHust [IMK.

1.9. Ocoboif wuHTEpeCc MNPEACTABISIOT IPEeAMETHO-OPUEHTHUPOBAHHBIE
IIPOrpaMMHBIE CpeIbl Pa3BHBAIOMIETO M OOydYaromero Ha3HA4Y€HHUsA, B KOTOPBIX
CHelUaIbHBIM 00pa30M OPraHU3yeTcsl JESATENbHOCTh OOYy4aeMbIX, PE3YJIbTaTOM
KOTOPOH SIBJISIETCSt HE CTOJIbKO (OPMHpPOBAHHWE 3HAHWUM, YMEHMM, HaBBIKOB,
CKOJIbKO pa3BUTHE U (OPMHUPOBAHUE ONPENEIECHHOTO BUJA MBIIUICHUS, YMEHUN U
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HABBIKOB OCYIIIECTBIICHUS SKCIIEPUMEHTAILHO-UCCIIEI0BATENbCKON NEATEIBHOCTH,
UH(OPMAIMOHHON KYJIBTYPHI.

1.9.1. K HUM MOXXHO OTHECTH OOYYarolUIyl MNPOrPAMMHO-METOANYECKYIO
cuctemy «Mmuororpanauku» (HUM IIOTCO AITH CCCP, r. Mocksa, 1990r.),
paspaborannyo a1t KYBT «YAMAHA» [29], [30]. Cucrema BKIrO4YaeT makeT
MPOTrPaMMHBIX CPEJCTB YYE€OHOTO HAa3HAYEHHS U WHCTPYKTUBHO-METOJIUYECKHE
MaTepuanbl. B makeT BXOAUT MATH MPOTPaMMHBIX OJIOKOB, KaKIbIi M3 KOTOPBIX
IpecTaBiIsieT co0OM MPOrpaMMHOE CPEICTBO OMPENEICHHOTO THUMa: y4eOHO-
JEMOHCTPAIIMOHHOE TPOrpaMMHOE CpencTBO «MHOrOrpaHHUKH», O0ydJaromiast
nporpaMMHas cucreMa «CeueHue MpU3MBbl INIOCKOCThIO», 00yJaromias mporpaMma
«CeueHue MHOTOTPaHHHUKOBY, MH(POPMALIMOHHO-TIOUCKOBAS cucTema
«MHOTOTpaHHUKU, UHCTPYMEHTAJILHOE IPOrpPaMMHOE CpEICTBO
«MHOTOTpaHHUKK», WHCTPYMEHTaNbHbI makeT «bubnuoreka rpaduueckux
nognporpaMMm s s3eika MSX-C» ¢ JeMOHCTPAl[HOHHBIM — IIPHMEPOM.
[IporpamMmHBbIe CpelICTBa CUCTEMbI, 00bEIMHEHHBIE B MAKET, PACCHIIAIOTCA 10 CETU
KYBT «YAMAHA». f3piku peanuzanuu TpOrpaMMHBIX CpeicTB. AccemOrep,
Typ06o-Ilackans, beiicuk, Cu. B KOMIUIEKT-TIOCTABKY BXOJAT TaK)Ke METOAMYCCKUEC
PEKOMEHJIallMK 110 HKCIOJb30BaHUIO CUCTEMBI. Kpome TOro, Bce mporpamMMmHbIe
CpelcTBa CUCTEMbI CHA0KEHbl MHCTPYKIMSMU MOJIb30BaTENs, B KOTOPBIX OMHCAHbI
BCE BO3MOJKHBIE PEXHMBI PaOOTBI C KaXIbIM KOHKPETHBIM MPOTPAMMHBIM
CPEICTBOM.

[IporpamMMHBIe  cpeAcTBa  CHUCTEMBbl  O0OECMEUHMBAIOT:  JUHAMHYECKOE
NPEJCTaBICHUE IUJIOCKHX H300paXKeHU CTEPEOMETPUUYECKUX OOBEKTOB, BBIOOD
pexxruMa paboThl € IMJIOCKUMH H300paXEHUSIMH CTEPEOMETPUUYECKUX OOBEKTOB,
0o0paTHYIO CBSI3b, OCYIIECTBJICHHE MOMCKAa HEOOXOAUMOW yuyeOHON HH(OpMAINH,
KOHTPOJIb YPOBHSI 3HAHUM.

[IpeobOnanaroneit  ¢dopmoit oOydyeHHss Ha YpOKax C HCIOJIb30BAHUEM
oOyuyaromeil MporpaMMHO-METOANYECKON CUCTEMBI «MHOTOTpaHHUKU» SIBIISIETCA
WHIUBUyallbHasE paboTa C BapbUPYEMOM CTENEHbI0 CaMOCTOATEIbHOCTH. ITO
oOecrieunBaeTcsi MPOTPAMMHBIMU  CPEJICTBAMH,  KOTOpbIE  IPEIOCTaBISIOT
BO3MOXHOCTh KQXJIOMY YYEHUKY TMpPONTH 4Yepe3 Bce ATamnbl (POpMUPOBAHUS
rpadguueckux  0o0pa3oB  MHOTOIPAaHHUKOB B mpouecce  paboThl €O
CTEpPEOMETPUYECKUM MaTepuanioM. Kak U3BeCTHO, OJJHOM M3 OCHOBHBIX 3ajJlay Mpu
U3YYCHUU CTEpEOMETPUH SIBJISICTCSI pa3BUTHE (bopmupoBanme)
«IIPOCTPAHCTBEHHOT'O BUICHUS» CTEPEOMETPUUECKOTO 00BEKTa, MPEICTAaBICHHOTO
IBYXMEpHBIM H300pakeHneM. Kpome Toro, cnenuduka wusydeHUs I000T0
CTEePEOMETPUYECKOT0 OOBEKTa COCTOMT B TOM, YTO JUIS €r0 BBIJCJICHUSA U3
MHOXeCTBa OOBEKTOB (Hampumep, MHOTOTPAHHUKOB) OOs3aTelieH aHaIH3
IPOCTPAHCTBEHHON  (OpMBI  reomMeTpuueckux oObekToB. I[lostomy  ans
OCYIIECTBJICHUSI TIOMCKA MPU3HAKOB M3Yy4aeMOTo O0OBbEKTa HEOOXOAMMO pa3BUTHE
oOpa3zHoro BocmpusTHs. B KadecTBe cpeAcTBa, MO3BOJSIONIETO OPraHU30BaTh
MO3HABATENIbHYIO  JCSATENbHOCTh A (OPMHUPOBAHUSI  «IIPOCTPAHCTBEHHOIO
BUJICHUS» CTEPEOMETPUIECKOTO 00BbeKTa, npeasiaraeTcs yueOHO-
JEMOHCTPAIIMOHHOE TPOrpaMMHOE CpeACTBO «MHororpaHHUKN». C ero moMOIIbIO
BO3MOXEH aHanu3 (GOpMbl TOJBMXKHBIX M HEMOABMKHBIX JBYXMEPHBIX
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U300paKCHU  CTEPCOMETPHUSCKHX  OOBEKTOB, T. €.  JHHAMHUYECKOTO
CTEPEOMETPUYECKOTO YepTeka, W CPABHCHHE B3aUMHOTO PACIOJIOKEHUS €ro
aneMeHTOB (rpaHeit, pedep), MO3BOJIAIONICE BIICIUTh OTIIMYUTEIbHBIC CBOMCTBA
Ka)KI0r0 TUTIa MHOTOTPaHHHUKA.

Wnest co3maHus OSTOrO TPOTPAMMHOTO  CpPEICTBA OCHOBBIBAETCS  Ha
yTBepskaeHH HccnenoBateneil K. Mycarru (C. Musatti, 1924:.), k. Moxauccon
(G. Johansson, 1953), 1. Merynep (. Metzler) [76]u ap., 4To HEKOTOpPbIE BUIBI
JIBUKCHHSI BO (DPOHTATIBHON IUIOCKOCTH MOTYT ITOPOXIATh BOCIPHUSATHE TITyOWHBI
(rak Ha3BIBAGMBIH  «CTEPEOMETPHUCCKHA (PEHOMEH»), T. €. (QOPMHUPYIOT
«IIPOCTPAHCTBCHHOE BHUJCHHE» («CTEPEOMETPUYECKOE BHICHHUE») TPEXMEPHOTO
00BEKTa TI0 €ro ABYXMEPHOMY H300payKESHHIO.

Pa3BuTHeM BBINICYNOMSIHYTBIX HWICH sBHiach peanmsanus (B ydeOHO-
JEMOHCTPAIIMOHHOM TIPOTPAaMMHOM CpeICTBe «MHOTOIpaHHUKH>») BpallleHUs Ha
IKpaHe KOMITbIOTEpa JBYXMEPHOTO CTEPEOMETPHUECKOTO YepTe)ka MHOTOTpaHHUKA
(maTh  BHJOB) €O  IUTPUXOBBIMHA  (HEBUIUMBIMH)  JHHHSAMH.  Y4eOHO-
JEMOHCTPAIIMOHHOE IPOrPaMMHOE CPeICTBO «MHOTOrpaHHHKH» MOXKET OBITh
TaK)K€ HCIOJB30BaHO IS HCCenoBaHUS (OpPMBI TpaHEeld MHOTOTpaHHHKA IO
JUHAMHYECKH TPEICTaBICHHOMY CTEPEOMETPUYECKOMY UYEpPTEeXKY, KOTOPHIH
JEMOHCTPHpPYET B JWHAMUKE  TUIOCKME  H300paKeHUS  TPEeXMEPHBIX
TeOMETPUUYECKUX (UTYp C COXpaHEHHEM B TMPOIECCE BPAIICHHUS IITPUXOBBIX
avuHWA. [lpr 3TOM BHHMaHHE YYEHUKOB MOXKHO AaKIIEHTUPOBATh HA IIPaBHIIAX
IIOCTPOCHUS  JIBYXMEPHOTO dYeprexa TpexMepHOH ¢urypel  (mpoBeacHHE
IITPUXOBBIX JIMHUHM, UCKaXKEHUE M300pakeHUi TuIocKuXx rpaneit). Kpome toro, ¢
ero  TOMOIIbI0  MOXHO  Ha0mioJaTh  JUHAMHYECKOE  H300pakeHue
NPOCTPAHCTBEHHOW  (UTYpBl C  CEUCHHEM, BHU3YAIM3HPOBATh  MPOIECC
TpaHcopMmark ~ YepTeka,  IPOJACMOHCTPHPOBATH  pe3yJbTaT  CEUCHHUS
MHOTOTPaHHHKA IUIOCKOCTBIO. JTO TIO3BOJSET HA OCHOBE BH3YyalbHO
BOCIIPUHUMAEMBIX C 3KpaHa KOMITbIOTEpa BPAIIAIONIMXCS TUIOCKUX M300pakeHUI
NIPOCTPAHCTBEHHBIX (uryp dopmupoBaTh HOBOE [Isi 00y4aeMOTo TOHSTHE
MHOTOTPaHHHKA TOTO WJIM MHOTO Tuma. B aToMm ciiydae (opmupoBaHue HOBOTO
TIOHSTHS OCHOBBIBAETCS HA UYYBCTBEHHO-KOHKPETHOM BOCHPUATHA W YMEHHU
abcTparupoBarthCs.

Jlnis nanbHEeHIero pacuMpeHust moHsATHs (HanpuMmep, Ui MPU3Mbl, U3y4eHUSI
pa3IMYHBIX BUIOB MPHU3M H UX KJIACCU(PUKAIINN) MPEAJIaracTcs 3aMeHUTh OOBIYHO
UCIIOJIb3YEMYI0 JIEMOHCTPAIMIO TPOCTPAHCTBCHHBIX MOJIEICH Ha pabory ¢
WH()OPMAITMOHHO-TIOMCKOBON  cUCTeMON «MHOTOTPaHHUKW». OTO  TOJBOIHT
oOydaeMoro K KiaccH(HKAIMM TOHATHH Ha OCHOBE BBIJICICHUS CYIICCTBEHHBIX
NPU3HAKOB MHOTOIPAaHHWKA, OOeCreumBas IPH STOM WHAWBHIYAIbHBIA TEMIT
pabotel obywaemoro. [Ipu s3TomM paboTy MOKHO OpPraHHU30BaTh TaKUM OOpa3OM:
oOydaeMoMy  TMpemjiaraercs  KJIAacCU(UIMPOBATH  TPHU3MBI,  OMPEACIUB
CYLIECTBEHHBbIC TMpHU3HAKU (UTyp KaXIOW ™3 BBIACTCHHBIX Tpymm. s
BBITIOJTHEHHSI 9TOTO 3aJaHusi 00ydaeMmblii BBIBOJUT HEOOXOAMMOE H300pakeHHe
MHOTOTPaHHHMKA Ha KPaH M aHATU3UPYyeT (opMy MOBEPXHOCTU TPaHEH H3ydaeMon
burypsl, ee pa3BepTKy, B3aHMMHOE pPACIOJOKEHUE DJIEMEHTOB MHOTOTPaHHUKA.
[TpoBoaMMBIHi O0y4aeMbIM aHANN3, BHIUJICHEHHE CYIICCTBECHHBIX MPU3HAKOB TOTO
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WIA WHOTO BuAa (WM TOJBUAA) MHOTOTPAHHUKOB CIYXXHT OCHOBAaHUEM JUISI
(dopMupoBaHHS MOHATUS (HAPUMEp, MPSIMOM, HAKJIIOHHOH, IPAaBHIILHON MTPU3MBI).
Ananus BOCIIPUHUMAEMBIX U300pakeHU MO3BOJIIET ydamiemycs
KJIaCCU(PUIMPOBATh, HANPUMEP, MPU3MbI [0 YHCIYy CTOPOH MHOIOYIOJbHUKA B
OCHOBaHUM, PACIOJIOKEHHIO OOKOBOrO pedpa IO OTHOLIEHUID K IUIOCKOCTH
OCHOBaHUs, BUAY MHOTOYTOJbHMKAa B OCHOBaHMM. B mpouecce Takoil yueOHOMU
JESATEIIbHOCTH MPUOOPETAIOTCS OPUEHTUPBI, MO3BOJSIOLUIME YYALIUMCS BBIIEIUTD
MHOTOTPaHHUKM U3 MHOXECTBAa JIPYIrMX TeOMETpHUYecKux Ten. Mcmonb3ys
COOTBETCTBYIOIINE KaJpbl UHGOPMAITMOHHO-TIOUCKOBOI CUCTEMBI
«MHOTOTpaHHUKK», MOKHO TaKXK€ OCYIIECTBJISATh MOUCK y4eOHO# nH(bopmManuy,
BBOJUTh HOBBIC TMIOHSTHSA, B YAaCTHOCTH TOHATHE BBHIMYKIOro (BOTHYTOTO)
MHOTOTPaHHHKA, OINPENeSITh JIIEMEHTHl MHOrorpaHHuka (rpaHb, peOpo,
BEPINHA), aHATM3UPOBATh UX PACIOIOKEHUE B MPOCTPAHCTBE U MO OTHOLICHUIO
APYT K IpyTy.

Wcnonp3ys 1Ba BBIIEONUCAHHBIX MPOTrPAMMHBIX 0JIOKA CUCTEMBI, Y4alUMCs
MOKHO IPEACTaBUTh pA3JIMYHBIE BapUaHThl MHOTOIPAaHHUKOB M JIPYIHX
rE€OMETPUUYECKUX TeJl U MPEJIOKUTh UM OOOOLIUTh CBEIECHUS O MHOTOTPaHHHMKaX
Ha KOHKPETHBIX 3aJIaHUSX.

dopmupoBanue nmoHATHS (HampuMmep, MPU3MBI) Ha 3TOM JTaIe, €CTECTBEHHO,
He 3aBepiuaercs. [Iponecc popmupoBaHust NOHATHS NPOAOIKAETCS NPU YCBOCHUU
pa3IMYHBIX CTEPEOMETPUUYECKUX YMEHUMN, TAKUX, KaK BOCIPUATHE U300paKEHHOTO
Ha IUJIOCKOCTH B3aMMHOIO PACIOJIOKEHUS NPSAMBIX M TUJIOCKOCTEH aJeKBaTHO
pealbHOMY, TOCTPOCHHE MPHU3MBl MU IJIOCKMX CEYEHM B HEW, BBIYHUCIICHHE
IUTOMIA/IM TIOBEPXHOCTH MPU3MBI U TIP.

K uncny cepbe3HbIX 3aTpyJHEHMU IIPU BOCHPUITHU IUIOCKOW NPOEKLUU
TPEXMEPHBIX  OOBEKTOB  MOXXHO  OTHECTH  BOCCTAaHOBJIEHHE  B3aUMHOIO
PacroJIoKeHuUs B IPOCTPAHCTBE M300PaKEHHBIX Ha IUIOCKOCTH NpsMbIX. Hanbonee
TUIUYHBIMHU 3aTPYAHEHUSIMH, KOTOpPbIE BO3HUKAIOT B JAHHOM Ciydae, SIBJISIOTCA
OLIMOOYHOE MOCTPOEHUE HAa U300PAKEHNU TOUKH MEPECEUEHUS CKPELUBAIOLINXCS
OPSIMBIX U YTBEPAKACHUE O NApAJUIEIbHOCTH MPSAMBIX, KOTOPBIE B IPOCTPAHCTBE HE
JexaT B OJHOM IUIOCKOCTH. [l TOro 4troObl 0Oydaemble MOIJIM CBOOOJIHO
OpUEHTHPOBATbCS B ONHCAHHBIX T'€OMETPUUECKHUX CUTyalMsIX, OHHU JIOJKHBI
OBJIAJIETh AJITOPUTMOM pPACHO3HABaHMS B3aMMHOIO PpACIOJIOKEHUS NPSIMBIX B
IIPOCTPAHCTBE, MPECTABICHHBIX HA CTEPEOMETPUUECKOM YepTexe. Tak Kak yarie
BCEr0 ONUCHIBAEMBbIE YMEHMsSI HEOOXOAMMBI B paboTe ¢ HU300paKeHUIMHU
MHOTOTPaHHHUKOB, TO aHAJIU3UPYEMbIE MPSMBIE 1EIeCO00Pa3HO PACIIONOKHUTH HA
CTEepPEOMETPUYECKOM UEpTEeKEe MHOTOrpaHHUKA. [[ias Toro 4roObl BOCHpHSTHE
n300pakeHuss camMoll  (QUTYphl HE CO37aBajio0  TMOOOYHBIX  TPYIHOCTEH,
[eJIecCO00pa3HO HCIONb30BaTh MPOCTHIE TEOMETPUYECKHE Tela, Takue, Kak,
HampuMep, KyO, TeTpadzap, 4YeThIpeXyrojpHas Mpu3Ma. BhHauane oOydaeMbIx
ClelyeT MOABECTH K pAcCHO3HaBAaHUIO CUTYallUW, B KOTOPBIX 3aJaHHbIC IPSIMbIE
NPUHAJJIEKAT MJIOCKOCTU OJHON IpaHX MHOTOTPaHHMKA, HAXOASATCS B IUIOCKOCTSIX
napajuleJIbHBIX T'paHel, MPUHAANEXKAT MJIOCKOCTAM HenapajuleJbHBIX TI'paHell, He
JekaT B IUIOCKOCTAX TIpaHell  MHororpaHHuka. Ilocme — ycraHoBieHus
OTJIMYUTEIIbHBIX NIPU3HAKOB KAXJI0T0 U3 CIy4YaeB PacCHOJIOKEHUS NPSAMBIX MOXKHO,
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UCIIONB3Yysd CHEHHAIBHYIO CEpUI0 3aJaHMM, BKIIOYAKOIMX pa3JIM4YHbIE IO
COZEP/KAHUIO U CJIOKHOCTH BapUaHThI IJI KaXKJAOW OINMMCAHHON reOMETpUYECKOU
CUTyallMd, TOJBECTH  OO0y4aeMbIX K  COCTaBIICHUIO  AJTOPUTMUYECKOTO
MPEANMCAaHNUS BOCCO3/IaHUS PEATBHOTO PACIIOJIOKEHUS MPSMBIX B MPOCTPAHCTBE.
3aTeM MOKHO OpraHHW30BaTh JESATEIbHOCTh, IPUBOMSIIYID K CBEPTHIBAHUIO
QNTOPUTMUYECKOTO TPEANUCAHUS, W YK€ IOCIe HJTOr0 MEPEXOAuTh K
(bOopMHPOBAHUIO YMEHUN HAXOXKICHUS JTUHUM MEPECCUCHHS CeKYIIEH IOCKOCTH U
IIJIOCKOCTH IPaHU MHOT'OTPAaHHHUKA.

BrlmmeonucanHoe  MOXHO —~— pealnd3oBaTh € MOMOINBIO  oOyuaromiei
nporpaMMmHoil cuctemsl «lloctpoenue npoeknuii». OCHOBHON BUJ JAEATEIbHOCTU
npu paboTe ¢ He — pelieHue 3adad Ha moctpoeHue. llporpammuas cuctema
oOecreynBaeT BO3MOXKHOCTh. TIOCTPOEHHUS B JIEBOW YacTH pabouero mojs IKpaHa
TOYKH, NPSAMOM, IITPUXOBOM JIMHWMM, MNPSMOW, NAPAUIEIBHOW APYroM NpsMOH,
BBIOpaHHOW TIOJIB30BATENIEM, MPSIMOM, NEPHEHIUKYISIPHONH JIpPyrod MpsiMOMu;
YHUYTOKEHUS MPAMOM, BEIBOAA YCIOBHS 3a1aHUs, €r0 OTMEHBI; BBOJIa OoTBeTA. JlJId
peanu3alry BbIIIENEPEUUCIEHHBIX BO3MOXKHOCTEN B JIEBOM YacTu paboyero moss
’KpaHa 00yyaeMoOMy MPEIOCTaBISETCS YEPTEXK, C KOTOPHIM OH MOKET paboTarh, T.
€. BBIIOJHATh 3aJaHUE Ha I[OCTPOEHUE, OTMEeYas TOYKY, IPOBOAS NPSIMYIO,
HITPUXOBYIO JINHUIO, YHUUYTOXKAs MPSAMYIO U T. [I.

[TocnenoBaTeNbHOCTD MPEIBABISEMBIX TPOTPAMMON 3aJaHUIl COOTBETCTBYET
Joruke (HOpMHUPOBAHMUSI UTOTOBOTO YMEHHS, KOTOPOE, COrJIACHO METOAMYECKOMY
IIOAXOZY AaBTOPOB, CJAraeTcsi M3 LEMNOYKH ONPEAECIEHHBIX CTEPEOMETPUUYECKUX
yMeHni. K HUM OTHOCATCA yMEHHs ONPEAEIATh NMPOEKIMI0 TOYKM Ha INIOCKOCTb
IpaHd MHOTOTPaHHUKA (TOYKa MPUHAUICKHUT pPeOpy WIH HAXOIUTCS BHYTPH
TpaHy); HAXOIUTh MPOEKIHUIO TPSMOW Ha IUIOCKOCTh TPaHWM MHOTOTPaHHHUKA
(mpsiMasi TPUHAANECKUT IUIOCKOCTH TPaHW WM HaXOAWTCS BHE TpaHei);
OTBICKMBAaTh TOYKY IIE€PECEYEHUs NPSAMOM M IUIOCKOCTH; CTPOUTH MPSIMYIO
MIEPECEUEHHUS IBYX IJIOCKOCTEM.

Meronnyecknii MOAXOJA AaBTOPOB IMPOTPAMMHOM CHCTEMBI OCHOBaH Ha
CIIEAYIOIIEM. CIIO)KHOE CTEPEOMETPUYECKOE YMEHHE, KOTOpO€ JOJDKHO OBITh
chOpMUPOBAHO Y YUEHHKA, 11eJIeco00pa3HO pa3OuTh HA BOCEMb OTJIEIbHBIX YMEHHI.
B pesynprare pa®oThl C MNPOTrpaMMHOM CHUCTEMOM YYEHHK OBJIAIEBA€T BCEMHU
ymeHussMu. [Iporpamma nocrpoeHa Takum 00pa3oM, YTO €CJIA YUEHUK PEIIUT KaKyro-
TO 3ajayy, CIy4yailHO yraJaB OTBET, HE OBJAJEB HEOOXOIUMBIM YMEHHEM, TO B
JaTbHENIIIEM MporpaMMa, aHaTU3UPYS €ro OIIMOKH, MOKET BBISIBUTH 3TO U BEPHYTh
YYEHUKA K HayaibHOMY 3Tamy. CBeIeHHs] O PElICHHBIX 3aJadyax XpaHATCS TaKUM
0o0pa3oM, YTO YK€ pelIeHHbIe YYEeHHKOM 3aiaHus (Bcero 21 3amaHue Ha BOCEMb
THIIOB 3a/1a4) OOJIbIlIe eMy He npejyiararorcs. Kaxkiaoe nocnemyromniee u3 yka3aHHBIX
YMEHUM BKIIIOYACT MpEAbIAYIIEe, MO3TOMY YyYalleMyCs HPUXOIUTCS IPOUTH BCE
ATaIbl POPMHUPOBAHUS; UTOTOBOTO YMEHHMSI. J1JIsi OBJIaICHUST KX IbIM U3 BbIJCJICHHBIX
YMEHUI Yy4YallluiCA BBINIOJHAET ONPEIEICHHOE KONIMYECTBO 3anady. [lpm BepHOM
MOCTPOEHUH OCYIIECTBIISIETCS MEPEXO0]l K PEIICHUIO 3a7a4 Ha popMupoBaHue Oojiee
CIIOKHOTO yMeHMs. Hanpumep, Nmpu NpaBUIBHOM OIPEACICHUU MPOEKUUU TOYKH,
NpUHAUIeKAIel pedpy MHOrOrpaHHUKA, YYEHHMKY [peljiaraercs 3ajadya Ha
MIOCTPOECHHE MTPOEKIIMH TOUKH, HAXOAAIIECUCS BHYTPU ITPaHHU.
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B nporecce pa3paboTku ommchiBaeMol 00ydaromield mporpaMMHON CUCTEMBI
«ITocTpoeHre TPOEKIMi» aBTOpaMu ObLI MPOBEACH aHAJIU3 TUIHMYHBIX OIIUOOK
IIpU PELIEHUU TOM WM WHOM 3a/Ja4d JTAHHOTO KJIACCA W BBISBICHBI BO3MOXKHBIE
NPUYUHBI UX BO3HUKHOBEHUS. OCHOBBIBAsACh HA ASTOM, aBTOPbl NPOrPaMMHOMN
CHUCTEMBl TPEAYCMOTPENN pa3JIUYHbIE BapUAHTBl PpPEAKUUH HA JIEWCTBUSA
MOJIb30BATENS. B 3aBUCUMOCTH OT COBEPIIEHHOTO OIIMOOYHOro ACHCTBUS
nporpaMMHasi CHCTEMa, OIEPAaTUBHO aHAJIU3UPYs AEATEIBHOCTh O00y4aemoro,
npearaeT emy JUOO BBIIOJHUTH 3aJaHHe, TO3BOJSIONIEE CKOHIEHTPUPOBATH
BHUMaHUE Ha OMNpeACNeHHOM YMEHUM M OBJIaAeTh WM, JHUOO0 U3YyYHUTh
ATOPUTMUYECKOE  TIpPEINUCaHhe  MOCTPOeHUs, JHUOO0  O3HAKOMUTHCA  C
TEOPETUYECKUM MaTeprajioM (py BHYTPEHHEM Y4eTe 3TO CUMTAETCs OIMOKoN). B
9TOM CiIydae YUCHHKY JaeTCs 3aJaHue 10 TOW ke TeMe (He YCBOEHHOM). B kakaom
Ciy4yae MpeayCMOTPEH BO3BpaT K pemaeMoMy Tuily 3azad. Kpome toro, umeercs
BO3MOXXHOCTh COXPaHSITh M aHAJIM3UPOBATh HETUIHMYHBIE OIIMOKHU yYalluXcsi U
COOTBETCTBEHHO 3TOMY BHJIOU3MEHSTh MIPEAIIAracMble 3aJaHNUs.

B nmt0060it MOMEHT paOOThl YUE€HUKA YUUTENbh UMEET BO3MOKHOCTh YCTAHOBUTD
C TOMONIbIO CIEIUATBLHOW WHIUKAUMK (B BHUJAC JUArPaMMHBIX CTOJOUKOB,
pacIoJIOKEHHBIX B HWKHEW YacTH JKpaHa), Kakoe yMEHHE CPOPMHPOBAHO U Ha
KakoM O9tane (GOpMHUPOBAHUS UTOTOBOTO YMEHHSI HAxXoIUTCd OOydaeMbIid.
Hakomnenue uHdopmanuu 00 YCBOCHHBIX YMEHHUSX NpPHU PEIIEHUWU 3aJad Ha
IIOCTPOCHUE MPOUCXOAUT IO NPUHLUILY <«YCBOCHO» WIM <«HE YCBOEHO», 4YTO
COOTBETCTBYET NPABWJIBHOMY IIOCTPOCHMIO HA D3KpaHE WIM HEIPaBUIbHOMY.
Kpome Ttoro, B o000l MOMEHT y4HMTEIb MOKET BBIBECTH 8 HMHIUKATOPOB
YCBOGHHBIX yMeHuH. Ha HuX OenbIM 1BETOM MOKa3zaHbl 2 TpaJallid YCBOCHUS.
Kaxnoe perienue 3a1auu OIEHUBAETCS 3aHOBO, UCXO0/1 M3 Habopa OIeHOK 1o 1—8
YMEHHSIM, U YYEHHMKY BBIIACTCA HOBOE 3aJaHUE C Y4YETOM €ro IPOABMKCHHUS B
yuaeobe.

brnarogapst Tomy 4To B Haudaje pabOThI C MPOrPAMMHON CHUCTEMOW KaXKIbId
YUYEHHMK BBOJUT CBOM KO, MPU MOBTOPHON pabOTe OH HAauMHAET OOy4YEeHHUE HE C
Hayaja, a ¢ y4eToOM TOTr0, YTO OH CJeJaJl B MPOILIbIA pa3 (Ipu yCIOBHH PabOTHI C
nuckoM). Eciin ydeHuk gomyckaer omuOKy, He MPeayCMOTPEHHYIO IPOTPaMMHOM
CHUCTEMOI TpH 3aMoJHEHUU OaHKa JAHHBIX CHUCTEMbI, TO OHA <BAallOMHHAET» HE
TOJIbKO COBEpPUICHHYIO OLIMOKY, HO U ATalbl €€ BOSHUKHOBEHHUS. Takum o0pa3om,
YUUTENIO TPEJOCTaBISAETCS BO3MOXKHOCTH B JII000€ BpeMsl MpoaHAIM3UpPOBATh
HauboJsIee YacTo COBepIIaeMble YYEHUKOM OITHOKH.

[TporpaMMHasi cuctema mo3BOJISIET PEpBaTh paboTy B 100601 MomeHT. [Tocne
npepbIBaHus] pabOThl MOXKHO MPOJOJIKUTH PabOTy, yUUTHIBas TOT ()aKT, YTO BECh
XOJl pEILICHHs BBINOJHEHHBIX 3a4a4 <GallOMUHACTCA» W XPaHUTCA B TOWU
NOCJIEIOBATEIBHOCTH, B KOTOPOH YYEHHMK MPOBOAMII MOCTPOEHUE. DTO MO3BOJIAET
YUUTENK MPOCICANTh BECh IMYTh HEMNPABWIBHO PEUIEHHBIX 3aJa4 W CHAENIATh
COOTBETCTBYIOIINE BBIBOIBI.

[ToMuMO  BBIIIEONUCAHHBIX MPOTPAMMHBIX  OJIOKOB, MpeJHA3HAUYECHHBIX
HEIMOCPEJICTBEHHO Il 00y4aeMoro, CHCTeMa COJAEPKUT MHCTPYMEHTAIbHOE
porpaMmMHOe CpeAcTBO «MMHOTOrpaHHUKW», MO3BOJSIONIEE CO3[aBaTh JH0OOE
IIOCKoe  (ABYXMepHOE) U300pakeHHE CTEPEOMETPHUYECKOro O0BeKTa ¢
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MOCTEAYIOUUM BKIIFOUEHHEM €ro B Y4eOHO-IEMOHCTPAIIMOHHOE MPOrpaMMHOE
cpeAcTBO  «MHOTOTpaHHUKH». YUHTENIb  MOXET C  TIOMOIIBIO  3TOTO
WHCTPYMEHTAJILHOTO TPOrPaMMHOTO CpPEJCTBA MOATOTOBUTH NI HYXKI YpOKa
JTr00BIe CTEPEOMETPHUECKUE YEePTE)KW MHOTOTPAHHUKOB M MPEACTaBUTh HMX Ha
JKpaHe B BHUJIC BPAIIAIONINXCS TUIOCKUX M300paxkeHwi. J[s co3maHus omvcaHuid
Pa3IMYHBIX CTEPEOMETPHUYECKUX (UTYP B HHCTPYMEHTAIBHOM MPOrPaMMHOM
CpeICTBE pa3paboTaH S3bIK, UMEIONINI CBOW CHHTAKCHUC M YETBHIPE OIepaTopa,
KOTOPBIE MOTYT BBOJIUTHCS KaK B PYCCKOM, TaK W B JJATUHCKOM HamvcaHuH. Tak,
UL OAHOHM (UTYpBI MOXET ObITh onmcano 1o 32 BepmwH u 50 pebep (Bkitoyast
JIVHWH CCUCHHS).

[TonpiTOXKMBAsT BBIMICONUCAHHOE, a TAKXKE OMNHPAsACh HA pe3YIbTaThbl
SKCIIEPHMEHTAIBHOH  anpobanuy  oOyqamomes  [porpaMMHO-METONHIECKOH
cucreMbl «MHOIrOrpaHHHKH» B IPOLECCe MPEIIOJaBAHHA KypCa CTEPEOMETDHH
[29], ormerrM craenyromee:

* HCITOJIB30BAHHE CHCTEMBI PACHIHPAET METOAHYECKHE BO3MOXHOCTH B
nporiecce GOPMUPOBAHUS CTEPEOMETPUUECKUX TIOHATUN, YMEHUU OCYIIECTBIIATH
IOCTPOCHHUSI Ha CTEPEOMETPUUYECKOM UEpTeXe, IMPEJOCTABIACT YHIALIHMCA
HHCIPYMEHT IJI1 HCCIIEAOBATE/IFCKOH JEATEIbHOCTH C IFIOCKHMH H300Da)kKCHHAMH
CTEPEOMETPHIECKHX OOBEKTOB,

* JHHAMHIECKOE MpeAcTaBIeHHe (BpallleHne) Ha SKpaHe CTEPEOMETPHIECKOrO
yepTexa pa3BHBACT IIPOCTPAHCTBEHHOE BHIEHHE TPEXMEPHOIO OOBEKTA 10 €ro
JIBYXMEPHOMY H300paXK€HUIO, @POPMHDYET YMEHHA AHATH3HPOBATH JBYXMEPHOE
H300pa>KeHHE MPOCTPAHCTBEHHOH QHTYDHI,

* BO3MOXHOCTH OCYILECTBICHHA HHPOPMALHOHHOIO ITOHCK3, OOydeHHe
BI4JEHHI0  4JITOPHTMOM  IIOCTPOCHHA  CEYCHHA  (QOPMHPYET  OCHOBHEIE
CTEPEOMETPHIECKHE ITOHATHA, YMEHHA CTPOHTH CEYCHHSA B MHOTOTPaHHHKAX,

* obecriegeHHEe HHTEPAKTHBHOIO JHAJIOr4, BAPHATHBHOCTH IIPEAIATAEMBIX
334aHHH I103BOJITIOT YYHTHIBATH HHIHBHAYAJIBHBIE OCOOEHHOCTH 00y4aeMOro,
IIPOPECCHOHAIBHEIH YPOBEHB 00Y4arOIIero.

1.9.2.T1aket nporpammubix cpeacts «MccnenoBanue ¢pynkiuii» (HUM CO u
YK AITH CCCP, r. Mocksa, 1990r.), pa3paborannsiii 111 KYBT «YAMAHA»,
npeaHa3Ha4YeH JUIsi 00YYCHHs UCCIICIOBAHUIO dJIEMEHTAPHBIX (YHKIIUN Ha OCHOBE
OCYIIECTBIICHUSI y4€OHOU NEATEIHHOCTH MO AITOPUTMHUYECKUM TIPEAHCAHUSIM,
peI0CTaBIIIeMbIM nporpammoit (B [25], c. 68).

OcHoBHast 3agava pa3pabOTKH MakeTa COCTOsAJa B CO3JaHUU TMPEIMETHO-
OpPUEHTUPOBAHHOW MPOTPaMMHOMN cpefbl, GYHKIMOHHUPOBAHUE KOTOPOH OCHOBAHO
Ha peaJiv3allii WJACH TEeopHH anroputMusanuu ooOydeHus [18]. Drta rteopus
npeanosiaraeT pa3paboTKy M HCIOJNb30BAHHE AITOPUTMUYECKUX MPEINUCAHHM,
KOTOpBIE OJJHO3HAYHO JETEPMUHUPYIOT AEUCTBUA 00y4yaeMoro u 00JIaJaioT psAaoM
CYIIECTBEHHBIX YEPT, MPUCYIIUX MATEMATUIECKUM anroputMam. OTINYarOTCs OHU
OT TOCJIETHUX TE€M, YTO MPEANOJaraloT ONePUPOBAHUE HE TOJHKO CO 3HAKOBBIMU
00BEKTaMH, HO U C COJACPKAHHEM, XapaKTePU3YIOIIMM STH OOBEKTHI. SIBISACH
OoOIIMM METOJOM pelIeHHs 3a/ad ONpPEJeICHHOTO Kiacca, alrOpUTMHYECKHE
NpeINUcaHus CBOMAT JACHCTBUS yUYEHUKA K AJIEMEHTApPHBIM, YK€ U3BECTHBIM €My
JEHCTBHUAM, TIPEOCTABIISIS Pa3BEPHYTYIO KAPTUHY BCEBO3MOXKHBIX MyTEH PEIICHHS
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3ajay JaHHoro kjacca. C TOYKM 3peHUusl LENH, KOTOPYI0 MOXKHO JOCTUYb INpHU
IIOMOIIY AJTOPUTMUYECKUX IPEANHUCAHUM, OHU IOAPA3ACIIIOTCS HA aJIrOPUTMBI
pacro3HaBaHUsl W aJrOPUTMbl NpeoOpa3oBaHUS. AJTOPUTMbI PaCHO3HABAHMS
COCTOSIT M3 PACIIO3HABATEIBbHBIX AKTOB M CIY’KaT AJI BbHIOOpA IyTH pPELIEHMS C
TIOMOIIBIO JIOTHYECKUX YCIOBUHN (IPU3HAKOB, COCTOSTHUI O0BbEKTa MU CUTYallUH).
AJroput™Mbl IpeodOpa3oBaHus MPU MOMOILY ONEPATOPOB, MPEACTABIAIOMUX COOO0M
3JIEMEHTApHbIE aKThl MO mepepaboTke MH(OPMALUY, MOJYYEHHON NpPH MOMOIIU
JOTHYECKUX YCIOBUH, MPEOOPa30BBIBAIOT O0BEKT (CHTYalHI0). AITOPUTMHUYECKUE
IpeanucaHusl MOKHO O(QOPMIIATH MO-Pa3HOMY: B CIOBECHOM BHJE, B BHJE rpad-
cXeM, OJIOK-CXEM WJIH JIOTUYECKHX CXEM aJrOPUTMOB.

Hcnonp30BaHne alrOpUTMUYECKHUX MPEAITMCAHUN MOKHO PEKOMEH0BATD JUIS
oOydeHHsl pEelICHUIO 33Jad, TPeOYyIOIUX peaqu3aluu JOTHYEeCKUX OMepanuil mo
pacrio3HaBaHHWIO (HampuMmep, Kiacca 3aJad WM O4YepPEeNHOW CHUTyaluH) W
npeoOpa3oBaHuto. Pelienne 3Tux 3a/1a4 cBA3aHO C YMEHHMEM JIOTHUECKHU MBICIUTD,
OCYLIECTBIIATh CaMOCTOSITENbHBIA IOUCK IIYTH WJIM METOJA PELICHUS B Ka)XIOM
OTIEIBHOM Cllydae WIA Ha KaXJIOM DJTalle pelIeHus, a 3TO, KaK H3BECTHO,
COIPSIKEHO C ONPEIEICHHBIMU TPYAHOCTSAMH, YCYT'YOJIIEHHBIMHU TeEM (PaKTOM, 4TO B
yuyeOHHUKax U y4yeOHbIX NMOCOOUAX, KaK MPAaBUJIO, HE U3JIaratoTCsl BOPOCH! MOUCKA
METOIOB peuleHus 3anad. [IpeononeTs BbIIEHA3BaHHBIE 3aTPYIHEHHSI MOXKHO, C
OIHOM  CTOPOHBI, MWCHOJB3Yys BO3MOXHOCTH  HMHTEPAKTHBHOIO  JMAJIOTra,
obecneunBaemoro IIC, ¢ xapyroil CTOpOHBI, CTPYKTYpPHUPYS JA€ATEIbHOCTD
00y4aeMoro allrOPUTMHYECKUMHU MTPEMUCAHUSIMU.

B cooTtBeTcTBUM € BBIIEU3TI0KEHHBIMU TEOPETUYECKUMU IMOAXOMAMHU K
OpraHM3aly  y4yeOHOW  JAEATEeNbHOCTH,  HalpaBsIeMOM  alrOpUTMaMu
pacrio3HaBaHMs M ImpeoOpa3oBaHusi, Obula ONpeAeleHa CTPYKTypa IaKeTra
nporpaMMHBbIX cpeacTB «MccnaenoBanue GpyHkuuii». Onuiem ee.

Bce mnporpammuble Kaapbl MOApA3JEsOTCS Ha HHGOpPMaNMOHHBIE U
nuanoroBseie. CBs3M MEXIy KagpaMu HE CTaTUYECKHE W ONPEIECISAIOTCS B
3aBUCUMOCTH OT IIPaBUJIBHOCTH IIOJIYYEHHBIX OT II0Jb30BaTeNls OTBETOB IIPH
BBIIIOJIHEHUH JIEUCTBUM 11O aITOPUTMUYECKOMY ITPEANMCAHUIO, @ TAK)KE BBI30BAMH,
3aJlaBaeMbIMM  Tosib3oBareneM. HawanbHblii 010K MH(pOpManuu, € KOTOPBIM
[0JIb30BATENI0 IPEAIaraeTcss O3HAKOMHUTBHCSA JI0 Hayaja IPOBEIEHUs padoThl,
COCTOUT U3 YEThIpeX HMH(OPMALMOHHBIX KaJpOB. DTU KaJpbl MOCIEIOBATEIBHO
BBI3BIBAIOT JAPYT APYyra U coaepkar MH(OPMALMOHHBIE U TEXHUYECKUE CBEIACHMS,
3HaHUE KOTOPBIX MOMOXKET MOJIb30BATENIO MOJTHOIEHHO padoTaTh C MPOrpaMMaMu
nakera. llepBblii MHGPOPMAIMOHHBIN KaJp TMPEAOCTaBISIET CBEIEHUS O
pa3paboTunkax. Bropoil kaap HUHPOPMUPYET O BO3MOXKHOCTSAX TMaKeTa H
HEOOXOMMBIX 3HAHMSIX, KOTOPBIMHU JOJKEH 00J1aAaTh 00ydaeMblil Ui yCIenHON
paGoTsl ¢ HUM. TpeTuil Kaap CONEPKUT CBEIEHUS, HEOOXOIUMBIE MOJIH30BATEIIO
npu padbote ¢ makeToM. YeTBepThli KaJap MPEeACTaBIsAET 3allUCh aITOPUTMUYECKOTO
IpeanucaHus, 00eCIeUunBaIOLIEr0 PELICHUE 3a/1a4 Ha UCCIIEI0BaHUE (PYHKIIUM.

@OyHKIMY, IpeaaracMble MMOJIb30BATEII0 Ul UCCIEAOBaHUs, TEHEPUPYIOTCS
ciydyaiiHbIM oOpa3zoM. OHHU HpPENCTaBISAIOT COOOM JIMHEHHBIE MHOTOYJIEHBI CO
CTENEHSIMM, YNOPSJAOYEHHBIMU 10 YOBbIBaHMIO. MakcumaibHas  CTENEHb
MHOTOWICHA — IIAATasl.
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[Taker mpemocTaBiseT BO3MOXKHOCTH Iiepexojga K paboTe B pexuMme
CKaIBKyJATOpP» (1 00paTHO). MMeercs Takyke BO3MOXKHOCTH JEMOHCTpAIMM Ha
sKpaHe rpaduka uccieayeMon QyHKIUH.

[Ipu 3aBepumieHun uccienoBaHUs (QYHKIMH 1O  aJTOPUTMHUYECKOMY
NPEANUCAHUIO YIIpaBJiIeHUE MepeaaeTcss MHPOPMAMOHHOMY Kajpy HOMEp MSTh.
DTOT KaJp BBIBOJAUTCS HA 3KpaH MPH 3aBEPIICHUU paOOThl U J1a€T BO3MOXKHOCTh
y3HaTh 00Ill€e YUCIIO PEIICHHBIX MOJb30BATENEM MPUMEPOB, & TAKXKE KOJIUYECTBO
OIIMOOK, JOMYIICHHBIX B MPOILIECCE HAXOXACHHUS OTBETOB Ha IMPEAJIOKEHHBIC
BOIIPOCHI.

Br130B m1060r0 MHPOPMAIIMOHHOTO KaJapa BO3MOXEH U3 JIIOOOr0 Kajpa, YTo
JaeT BO3MOXHOCTh (B cCilydae HEOOXOIMMOCTH) BOCIHOJB30BAThCS HYKHOM
uHpopMarmert. OHaKO Mepexo/l K 3aKII0UYUTEIbHOMY HH(POPMAIMOHHOMY KaJapy
HOMED IIATh HE IpPEeayCcMaTpPUBAET BO3BpaTa M3 HEro B OCHOBHYIO MpPOTrpaMMmy, a
BEJIET K 3aBEpUICHUI0 padOThl MPOrPAMMHOTO CPEACTBA C MPEAOCTaBICHUEM
MOJIb30BATENI0  BO3MOXXHOCTM ~ pacreyaraTb BCIO  HAKOIUIEHHYHD O HEM
uHdopmaiuio. Berxoa u3 ouepeAHOro HHMOPMAIIMOHHOTO KaJpa OCYLIECTBISETCS
Ipy HaXaTuu JIIOOOM KJIaBUIIM Ha KJIABUAType, UCKIouYas (yHKIHOHAJIbHBIE.
Uepes 30 cexkyHa NpOUCXOUT aBTOMATHYECKUI MTEPEXO]] K HOBOMY KaJpy.

[ToMmuMoO oOmnuUCaHHBIX BbIlIE HHPOPMAIMOHHBIX KaJpOB HUMEIOTCS TaKXKe
MAJoroBele  KaJpbl, oOecneunBaromye (GyHKIMOHUPOBAHUE  MPEIMETHO-
OPUEHTUPOBAHHOM NPOrPAMMHOM cpelbl. BXOa B AManoroBslid KaJap HOMEpP OJIWH
IPOUCXOAUT U3 MHPOPMAIIMOHHOTO KaJpa HOMEP YeThIpe, KOTOPBIM 3aBepIIaeTcs
HaYaIbHBIA OJIOK 03HAKOMHTENbHBIX CBeneHui. [lone aumamoroBoro kaapa HOMED
OIMH COJEPXKUT cleAyrmyo uHopmanuoo: (QyHKINIO, KOTOpas MOJJICKHT
UCCIIEIOBAaHHUIO; BOMPOC, HA KOTOPBIM HEOOXOAMMO OTBETHUTH IOJB30BATEIIO B
npoliecce HMCCIeNOBaHUS 3aJaHHON (DYHKIUH (BOMPOCHI OMPEACISIOT aIrOpUTM
pacro3HaBaHusl); CTPOKY, COJEPIKAIIyI0 IMOPSAIKOBBIH HOMEp MpeIaracMoro
BOIpOCa MO uccieayeMol (YHKIMHU U 3HAK «7»,3a KOTOPbIM HaXOJIUTCA Kypcop,
MpUTJalalonUi MOJb30BaTENsl K BBOAY OTBETA; MOJCKA3Ky «HAXKMHUTE BO3BpAT
KapeTKU».

HccnenoBanre (QyHKIMKM TPOBOAUTCA B Tpu HdTana. Kaxaslid stan
OTIpEeIEISETCSl BBINOJHEHUEM KOHKPETHOIO 33/IaHUsl B paMKax aJlfOPUTMUYECKOTO
npeanucaHus — uccienoBanus — QyHkuui.  IlepBoe  3aganue  mpensaraer
MOJIb30BATENI0 HAaWTH O00JAacTh OMpeAeNieHUs HcciaenyeMond (QYHKIHH, BTOPOE
KacaeTcsl HaXOXACHHUS MPOMEXYTKOB BO3pacTaHHs JaHHOW (DyHKLWH, a TpEThe —
IPOMEXYTKOB €€ YObIBaHMsA. 3aJaHHsIM B COOTBETCTBUU C TOPSAKOM HX
NPENBABICHHS I0Jb30BATEN0 MPUCBAUBAIOTCA HOMEPA OT EAMHMIBI 1O TpEX.
Homep 3ananHns yka3plBaeTcs B CTPOKE, B KOTOPYIO MOJIB30BATEN0 MPEIIaracTcs
BBECTH OTBET Ha MTOCTABJIEHHBIA BOIIPOC.

B 3aBucuMOCTM OT BBEAEHHOrO IMOJIH30BATEIEM OTBETAa Ha MPEHAJIOKEHHOE
IporpaMMoi 3ajjaHue peaklys MPOrpPaMMbl MOKET MPOSBIATHCS HECKOJIbKUMU
croco0amu:

* IEpeXo/l K CIEAYIOIIEMY BOIIPOCY MO aHANIM3Y 3a/IaHHON (DYHKIIMH;

* IEpeX0/1 K UCCIEOBAHUIO CIEAYIoNe PyHKIuY,
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* Bbaya uWHGPOpPMALMHU, COJEp)KAILEH CBEACHHS TO TMOPSAKY BEICHUS
M0JIb30BaTENIEM pabOThI C MPOrPaMMON;

* BbIJIaya MH(GOPMAIIMK MO JOMYUIEHHOM MOJIb30BaTENEM OIIHUOKE;

* BbIIa4a TEOPETUUYECKUX CBEACHUMN JJIsl HAXOXKJICHUS NMPaBUIIbHOIO OTBETA HA
MIOCTaBJICHHBIN BOIIPOC;

* BbIJIaua MMPABUJIBHOTO OTBETA U MPOILIECCa €ro MOJIYUYEHHUS 0 MPeaIaracMomMy
BOIIPOCY.

Boibop omHOro M3  BO3MOXHBIX  BapHAHTOB  PEAKIUMU  MPOrPaMMBI
OCYIIECTBIISIETCS. HA OCHOBE aHajn3a HH(GOpMaInH, OTy4aeMOi OT MOJIb30BaTENS.
B pacnopspkeHuHM 1Odb30BaTesl HAXOAATCA TPUIALATH MO3UMLMNA Uil BBOJA
BO3MOXKHOTO OTBETa, KOTOpble (Qukcupyrorcs mporpammoit. [Ipu stom andasur
pa3pelieHHbIX CHMBOJIOB MEHSETCS B 3aBUCUMOCTH OT 3ajaHus. Kak sBHbIE
OLIMOKU PErHCTPUPYIOTCS HE BCE OTBETHI MOJib30BatTess. B moboMm ciydae BBOX
HEpa3pelIeHHOro CUMBOJIA pacCMaTpUBaeTcs Kak ommoOka. OJIHaKo 3Ta ouIMoKa He
dbukcupyercss B OO0IIEM 4YHUCJIE CIEIaHHBIX [OJb30BATEIEM OIIMOOK MpHU
BBITIOJTHEHNWH JAHHOTO THUIIA 3a/IaHUS, TaK KaK HE SBISETCS coaepkarenbHou. [Ipu
TOM OTBET Oy/eT BbIBEJIEH Ha MeuyaTh MpHU PErucTpanuu Bcex oTBEeTOB. Ecnu npu
BBIBOJIE OTBETa HE OBLIO CHIETaHO OUIMOOK, CBSI3aHHBIX C HCIIOJIb30BAHUEM
HEpa3pelIeHHbIX CUMBOJIOB, TO BBEJE€HHas HWH(OpMalUsi TMPUHUMACTCA U
aHanusupyercss nporpammoil. Ecnm  oTBET NpaBWIIbHBIA, TO MPOUCXOJHUT
aBTOMATHYECKUHU IIEPEXO] B CICAYIOIMN qUAJOTOBbIA Kaap. Eciu ke BBECHHbBIN
OTBET OKa3ajcsi HEMpaBWIbHBIM, TO (DUKCHpPYyeTCS OIIMOKAa | BBIIAIOTCA
TEOPETHUYECKHE PEKOMEHJAUMU I HaxOXKJIEHUsA MpaBuibHOro otsera. Ilocne
3TOrO TMOJb30BaTeNb MONaaaeT B Oojee jkecTkue pamku. Jlaxke Maneifmas
HETOYHOCTb, CBf3aHHAs, HANpUMEpP, C UCIOJB30BAHUEM HEPA3PEIICHHOTO
CHMMBOJIa, BBI30BET (PUKCAIHMIO OMMOKH W TOSBICHHE Ha JKpaHe WH(OpMAIuu o
MIPOIIECCE MOTYUYEHHUS IPABUIIBHOTO OTBETA.

Crnenyer 1006aBUTh, YTO IMAJIOTOBBIE KaJpbl UMEIOT 00JIee CI0KHYIO CUCTEMY
CaMOHACTPAUBAIOLIUXCS CBS3€H MO CPaBHEHUIO C MH(OPMAIMOHHBIMU KaJpaMH.
O1tuM  00BACHSIETCS pa3HOooOpa3ve BO3MOXHBIX PpEAKIUN MpOrpaMMbl  Ha
BBEJCHHBIN NOJI30BATEIIEM OTBET.

Jns aKUEeHTHpOBaHWS BHHUMAaHUS YYalIUXCS Ha OIPEAECICHHBIX 3Tamnax
paboOThI C MAKETOM U BbIICJIEHUS METOJAUYECKH 3HAUMMON MH(POPMALIUM aBTOPAMHU
UCHoNib30BaHa  mBeroBas  guddepenmmamms  uwHbDOpMamuu.  Tak,  Bce
UHPOpPMAIIMOHHBIE  KaJpbl MPEJOCTABISAIOT  MOJB30BATENI0  HEOOXOAUMYIO
uHpopMaimio Ha romyOoom  ¢oHe dSKpaHa. VckimioueHHe — COCTaBISIET
UHGOPMAIIMOHHBIN KaJp HOMEP TPHU, LIBET KOTOPOTO MEHSAETCS B TOM CIIy4yae, €Cliu
M0JIb30BaTENb JOMYCTUJ OMMOKY MpPU OTBETE Ha MpPENJIOKEHHBIH eMy Bompoc. B
nporecce padoThI MOJIb30BATENS B paMKaxX JUATIOTOBBIX KaJpOB IBET SKpaHa TOXKE
MOKET MEHsThCS. Eciii mosib3oBaTesab OMMOOK HE JOMYCKaeT, TO LBET dKpaHa He
MEHSETCS U OCTaeTCsl roJyObIM B TEUEHUE BCEro BpEeMEHU PabOThl C MAKETOM
NpOrpaMMHBIX  CpeAcTB. JIr0OOW  MpaBWIBHBIM  OTBET, MPEACTABICHHBIN
HEKOPPEKTHO, TMpOTrpaMMa TMBITACTCA <«y3HATh» M «IpeoOpa3oBaTh» B 0Ooliee
«TOHATHYIO 1y Hee» QopMy 3anucu. Ecmu 310 ynaercd, To (uKcupyercs
MPABWIBHBIMA OTBET U MPOUCXOAUT MEPEXO] K HOBOMY JAHAIOrOBOMY Kajapy. Eciu
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&Ke «mIpeoOpazoBaTh» BBEACHHYIO HWHGOpMALMI0O HE yHAaeTCs WU eCiH
MOJIb30BATEJIEM JIOMyIeHa OlIMOKa, TO I[BET JKpaHa MEHSETCS Ha PO30BBIN
(mpenynpexacHue O CAETaHHOW omuOKe) W, B 3aBUCUMOCTH OT JICHCTBHIA
MOJIb30BATENsl, HAa DJKpaHE TOSBISAETCS OAMH M3 TPEeX BAPUAHTOB peakUuu
POTrPaMMBI;

* MarHoCTUYeCKoe coobmieHue. «Bol momyctuiau ommOKy B (Gopme 3amucu
OTBETa», €CITU OTBET HEKOPPEKTEH,

* CHUMBOJIbI, pa3pelieHHbIe JUIsi BBOJA B JAHHOM JMAJOTOBOM Kajpe, eCiH
ommnOKa CBs3aHa C UCMOIb30BAaHUEM HEPA3PEIICHHOTO CUMBOJIA,

* TEOPETUYECKUE CBEJCHUS JJIsl HAXOXKJIEHUS MPABUIBHOTO OTBETA, €CIIU XOJ
pelieHus: HEBEPEH.

B nro6om cmywae ¢duxcupyercs ommOka B OOIIEM 4YHCIIC HEMPABHIBHBIX
OTBETOB HAa JIAHHBII TUII 3aJIaHUS U TIOJIB30BATEINIO MPEAOCTABISAETCS] BO3SMOKHOCTD
OTBETUTh Ha IOCTaBJIEHHBIN BOmpoc BTOpoil pa3. Ecam mpu BTOpo MOMBITKE
MoJIb30BaTeNIeM Oblla JIOMYIeHa OIIMOKA, TO LBET KpaHa MEHSETCS Ha KPacHBIN
(koHCTaTaIUs] HECOCTOSTEILHOCTH MOJIb30BATEIIS MTOJYYUTh NIPABHIBHBIA OTBET) H,
B 3aBUCHUMOCTU OT JIEWCTBHI MOJIb30BATElNs, BBIIAECTCS HA SKpPaH OJUH U3 TpeX
BApUAHTOB PEAKIIMU TPOTPAMMBI:

* JIOTMYECKUE TMPEANOChUIKH, KOTOpblE TNPHUBOJIAT K  HAXOXKICHUIO
NpPaBUJIBHOTO OTBETa, M, KPOME TOro, CaM TMpaBWIbHBIA OTBET (B ciyd4ae
HEOOXOIMMOCTH HAWTHU 00JIACTH OMPEACIICHHSI UCCIIeAyeMO (DyHKIIHHN);

* NIOSIBJICHHE HA 3KpaHe MHPOpPMAINH O MPOIECCe HAXOXKIEHUS MPOU3BOIHOM
ucclieyeMol (YHKIMU M Pa3IoKEeHUs TPOU3BOIHONW HA COMHOXKHTENIH BUAA (X —
d), Tie X — KOopeHb (B Cilydae HaxXOXJICHHUS MPOMEXKYTKOB BO3PACTaHUS WIIH
yObIBaHUS ()yHKIIHH);

* JEMOHCTpalMsg Ha OHKpaHe YHCIOBOW OCH, Ha KOTOPOM OTMEYaIOTCS
3HAUYEHMUs] KOPHEW M 3allTpuXOBaHHAas 0OJIACTh BO3pACTaHUS WM YyObIBAHUS
(YHKIIMKM B 3aBUCHMMOCTH OT MPEJIOKEHHOrO 3ahaHus (B ciydae HaXOXICHHUS
POMEKYTKOB BO3pacTaHUsI UM yObIBaHHS (DYHKIIHH);

* rpaduk ucciexyeMon QyHKIUH.

B mporiecce HaxoXaeHUs MPOMEKYTKOB BO3pacTaHus (yObIBaHUS) (DYHKIIUU
JUIsL PACYETOB MOKHO HCIIOJIb30BaTh BCTPOEHHBIN B IIPOrpaMMy LEIOYHCIICHHBIH
KaJbKyIATOp. BXx0oa B pexkuM «KalbKyIsaTOp» BO3MOKEH U3 JHO0Or0 AMAIOrOBOrO
Kagapa. Jas 3Toro B AMANOTOBBIA Kajp, U3 KOTOPOTrO MPOHUCXOAUT OOpalieHHe,
BCTPAMBAETCS «OKHO» g paboTel B pexuMme «KanbkynsiTop». DTOT pexum
peanu3yeTr MITh apu(PMETHUYECKUX MEWCTBHM Haa IByMs omepaHgamu. Ecnm
CJIy4aifHO MPOU30ILEN BBOJ HEXENAaTeIbHON IU(PPHI WU 3HAKA «—»,TO B PEKUME
IPSIMOTO PEJaKTUPOBAHUS MOXKHO YCTpaHUTh omnOKy. [locne Beimaun pesyibTara
apu(MeTHYeCcCKo onepanuy Wik COOOMIEHHs «OIIHUOKa» KadbKyJIsSTOp MEPEXOIUT
B PEXUM OXHUIAHUS CJEAyIOlled KOMaHAbl OT TMOJIb30BATENsl: Mepexoi K
BBINIOJIHEHUIO CJIEYIOLIEro apu(METHUEeCKOro JEeMCTBUS;, BBIXOJ H3 PEXKHUMA
«KanpKymarop» ¥ BO3BpalllcHUE B JUAJOTOBBIA  Kaap. <«BcTpanBaHHe»
KaJIbKYJISITOpa B JUAJIOTOBBIM Kaap HE M3MEHSET IMOCJIEeJAHEero, YTo JaeT
MOJIb30BATENI0 BO3MOKHOCTh HAOIIOJaTh Ha JKpaHe HccleayeMyto (QYyHKIuIo,
MOCTABJICHHBIA MPOrpaMMOI BOMPOC, a TaKKe Ty YacTh OTBETA, KOTOPYIO OH YK€
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chopMHUpOBaTT U TIPH HEOOXOTUMOCTH MOKET CKOPPEKTUPOBATh MOCIE BHIXOJA U3
pexuma «Kanbkynstop». Ilocne okoHuaHus pabOTHl C MAaKeTOM Ha DSKpaHe
nosiBsieTcss MHGOPMAIIMOHHBIA  Kaap HOMEP IMATh, KOTOPBIA  COJAEPIKUT
uH(OPMAIMIO O KauecTBEe pabOThl MOJIb30BATENS] M KOJIMYECTBE HMCCIIETOBAHHBIX
UM (PYHKITHH.

B mnakere mnporpaMMHBIX CpPEICTB MPEAYCMOTpPEHA TakKe BO3MOKHOCTh
pEerucTpali UTOTOB B BUJE pacledyaTKHd pe3yJIbTaTOB pabOTHI MOJIb30BATENS IO
BCEM HCCJIEIOBAaHHBIM (YHKIIUSIM CO BCEMH OTBETaMH Ha TMPEIJIOKCHHBIC
Bompockl. [lo okOHYaHWUM pacreyaTKyd MporpaMMa 3aBepIaeT CBOIO padoTy; mpu
ATOM MPOUCXOIUT YHUUTOKCHHE BCEH HAKOIIJICHHOM O TIOJIb30BaTeN e MHPOpMaIun
U Tepexo] B MPsIMOW KOMaHIHBIA peXuM paboThl KommbloTepa. Kpome Toro,
mporpamMma IpeaycMaTpuBaeT yCTPaHEHHE OMMMOKY KakK Mpu paboTe ¢ JUCKOM, Tak
U 1ipu paboTte ¢ mpuHTepoM. B cirydae, eciii BO3HUKHET OmMMOKa, HE CBA3aHHAs HU
c pabotoil nucka, HU C pabOTON MpUHTEpa, T. €. BbI3BAHHAS BHEIIHUMU
dakTopamu, mporpamMma CTaBUT TMOJb30BATENii B HU3BECTHOCTb, TaK Kak
YHUYTOXAETCS BCS MHQPOpMalMsl, HAKOIUIEHHAs O MOJb30BaTele B TEYEHHUE €ro
nesTeabHoCcTH. Jlanee mpoucXoauT aBTOMAaTHUecKas mepe3arpy3ka nporpaMMHOIO
CpencTna.

Pe3toMupysi  BBIIIEU3NIOKEHHOE,  MEPEUYUCIUM  BO3MOXHOCTH  Ilakera
IIPOTPaMMHEIX CPEACTB «HcC/IeJOBAHHE QYHKILHH».

jgedreasHOCTF  O00y4aeMoOro, OpraHW30BaHHas B  I[PEIMETHO—
OpPHEHTHPOBAHHOH IPOIPAMMHOH CpEAeE, IO3BOJAET OOECIIEIHTh, BO-TICPBBIX,
BapHATHBHOE B3aHMOJCHCTBHE II0JIB30BATEIA C IMPOIPAMMOH, HHHI[HHPYEMOE
AITOPHTMHIECKHM IPEAIIHCAHUEM H PEATH3YEMOE HHTEPAKTHBHBIM JIHAJIOIOM, BO-
BTOPBIX, BAPHATHBHYIO PEAKLHIO MPOIpaMMbl HA JEHCTBHA II0JIB30BATEIA II0
PE3YIIbTaTaM  KOHIPOJA W, B-TPETbUX, OCYINECTBIACHHE  HEOOXOIHMBIX
BBITHC/IHTE/IBHBIX OIIEPAIIHH C TIOMOIIBIO «BCTPOCHHOT0» KaJbKYJISATOPA,;

* HCIIOJIB30BaHHE AITOPHTIMHYECKHX MPEANHCAHHH B Tipoliecce paboThl ¢
AKETOM 00y4aeT ONTHMAJIBPHOMY IIOHCKY CTIPATErHH PEIICHHA YICOHBIX 33734
JAAHHOIO KJ1acca, pa3BHBAA aJITOPHTMHYECKHH, IOTHIECKHH CTH/Ib MBILILICHHA,

* IIPHMEHEHHE BBILIEONINCAHHOTO I[AKeTa LeJeCO00pa3HO IPH OPIraHH3AL[HH
CaMOCTOATEABHOH pabOThI ydyaluxcs Tnpu u3ydeHuu Tembl «HcciaenoBanue
GyHKUMI» Kak Ha HayaJlbHOM »3Tane, TaKk M TpU MOBTOPEHUH, 3aKpEIUICHUU
y4eOHOro Marepuana.

Pa3BuTHeM BbIINICO3HAYCHHBIX METOMMYECKUX HJEH TEOPUU aITrOPUTMH3AINN
00y4eHus, peaJTu30BaHHBIX B BBINICONMMCAHHOM TAKETE, SBIISIETCS BEPCHS TMAKeTa
«Uccnenosanue ¢pyakmuii» st IBM PC AT, IBM PS/2 (MCOPAO, r. Mockaa,
1994 r.). B Heit Ha Oonee BBHICOKOM YPOBHE MPOTPAMMHON peanu3anuu
MIPEICTABICHBl BO3MOKHOCTH TOCTpOSHUs Tpaduka (QyHKIHH B TMpOIEcce ee
uccienoBanusi. Kpome Toro, B 3Toil BEpCUU BO3MOXKHO HCCIEIOBaHUE IPOOHO-
JUHEWHOM, TOKa3aTeIbHOH, JIorapupMUIEeCKON (PYHKIHMM MO COOTBETCTBYIOIIUM
AITOPUTMHUYECKUM MPEUCAHUSIM.

1.9.3. [Iporpammuo-meroanueckuii komiuieke I'PU® (KYIAUL, r. Mockaa,
1991r.), paspaboranusiii Ha IBM PS/2, npenna3Haden ajs u3ydeHus: pa3idndHbIX
Tem pazgena «Dynkuuu» B cpeaHed 1mkone. B IIMK I'PU® Bxoawurt:
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[Tporpammusbiii kommuiekc GRIF, obecneunBaromuii mocrpoeHue rpapukoB U
BO3MOXXHOCTh HWCCJICIOBaHMS DJIEMEHTapHbIX (QYHKIHA, HaOOp 3aJaHuid U
CaMOCTOSITENIbHBIX paboT, METOIMYECKUE MaTephaibl MO MPUMEHEHHUIO CHCTEMBI
['PU®. GRIF comepxkuT Takke WHCTpyMEHTapui sl paboThl ¢ Trpadukamu, ¢
MOMOIIBI0 KOTOPOTO BO3MOXKHO: H3MEHEHHe MacmTaba 1o 0ol  ocu;
IPUMEHEHHE «IYIbD»; IEPEMEIICHHE «OKHA» M0 KOOPIUHATHOM IUIOCKOCTH;
«CYUTHIBAHNE» KOOPJUHAT KypCcopa; OCYIIECTBICHUE BBHIBO/IA HA IKpPaH TEKCTOBOU
uHpopMaiuu, rpadpuka QyHKIHH, 3alUCh KOTOPOM MpeICTaBieHa B SBHOM WU
HESIBHOM BHUJIE; MPEICTABICHUE HAa IKPAHE 3aMUCH aIre0panyeckoro BhIpaKEHUs B
npuemiieMoi s yudamuxcs gopme. B mpouecce m3ydenus kypca «Anrebpa u
Hadasa aHaimusza» [IMK TI'PU® MO)HO uCHONB30BaTh B KAdyeCTBE
JEMOHCTPAIIMOHHOTO CPEJICTBA, MO3BOJISIONIET0 00ECIEYUTh Pa3HOOOPa3HbIE BUIbI
CaMOCTOSITENIbHOM y4eOHON paboTbl B Tmporecce (OPMUPOBAHUS OCHOBHBIX
MOHSITUM, CBSI3aHHBIX C U3y4eHUEM pazzena «DyHKITUI».

IIMK TPH® no cBoeil CyTW ABIAETCA HCIOJIHHTEIEM, pAOOTAOIHM I10]
YIpaBIeHHEM I10/Ib30BATE/IA B PEXKHME HEIIOCPEACTBEHHOIO HCITOJTHEHHA KOMAH].
Ero  mcrmoip30BaHHEe — MI03BOJIAET  CO34aBaTb  MOJEAb,  OTOOPAXKAIOLIYIO
OIpeJeTIeHHYI0  3aKOHOMEPHOCTh  HEKOTOPOH  IpPEAMETHOH  00J1acTH, H
OpraHH30BBIBATb HCCIECAOBATETAECKYIO JEATEAbHOCTH, TPEHHPOBKY.

1.10.IIpoBeneHHbII aHATW3 MOKa3all, 9To A0cTaTo9Ho 4acto [IC pasnumdHoro
TUIA HWCHOJBb3YIOT JUIS OpraHM3allMd INPOBEAEHUSA JIA0OPATOPHBIX  HIIU
npakTudeckux pabor. Ilpu stom aBropel IIC HCMONB3yIOT BBIUKUCIUTEIHHBIC
BO3MOXKHOCTH KOMITbIOTEPA, BO3MOKHOCTh MOJEIUPOBAHMS U3y4aeMOTO OOBEKTa,
npolecca Wi SBJICHHUS.

[TpuBeneM HEKOTOPHIE TPUMEPHI.

1.10.1. IIMK 1o xwuwmuu JUCOOP (KYIAUIL], r. MockBa, 1991 r.),
paspabotannbiii Ha |IBM PS/2, comepkuT OKOJIO MATHCOT 3adad PasiduHOTO
ypoBHsL cinoxHOCTH. PabGotas ¢ IIMK, yuyeHWKH UMEIOT BO3MOXKHOCTb
CaMOCTOSITENIbHO (hOpMUPOBATh 3aJaHHsI M TPEHUPOBATHhCS B WX pemeHuu. llpu
3TOM OTBETaMH 3a7ad SBIAIOTCS CTPYKTYpHBIE (OPMYJIBI  OpPraHUYECKUX
COEIMHEHUH.

1.10.2.T1Iporpamma mo ¢usuke «TermnoBbie sBinenus» (KY WL, r. Mockaa,
1991 r.), pa3paborannas Ha IBM PS/2, pexomenayeTcss k HCHOIb30BAaHUIO B
IPOILIECCe OPraHU3alMK U TMPOBEACHUS 3a4eTa o Teme «Termnosbie saBneHus». OHa
npeaHa3HayeHa AJis IPOBEPKU U OIEHKH 3HAHUHN MO TEOPETUYECKOMY MaTepuaiy
JaHHOW TEeMbl W YMEHHH pelaTh KauyeCTBEHHBbIE 3aJayd. 3a [BaalaTh MHUHYT
yyaluiicss J0JbKeH HaOpaTh MaKCHMajbHOE KOJMYECTBO OajioB, OTBETHB Ha
TPHUHAAIATH BOMPOCOB (IIporpamMma CHaOXeHa CYETIYMKOM BPEMEHH).

1.10.3. Ilporpamma — npaGoparopHas paboTa, KOTOpas Ha3bIBAETCs
«Pacronoxenne rpadpuka guaernon Gynkmum» (KY WL, r. Mocksa, 1991r.),
paspaborana Ha IBM PS/2. Ona mnpenHasHaueHa Ui — OpraHH3al[UH
UCCIIEIOBATENLCKOM ACSITEIHOCTH 00y4aeMoro npu (OpMUPOBAHUHA UM THUIIOTE3bI
0 pacnojio)keHWu Tpaduka IWHEHHOW (YHKIMH B 3aBUCUMOCTH OT 3HAKOB
KO3 GUIUEHTOB «a» U «b» B 3anucu GyHkiuu (ax + b).
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1.10.4.ITporpamMmma-3a4eT, KOTOpasi Ha3bIBAeTCs «ANTeOpanuecKrue BhIPaKEHUS
u ux 3amuck» (KYJML], r. Mocksa, 1991r.), paspaborana na IBM PS/2. Ona
MO3BOJISICT TeHEpUpPOBaTh (BO3MOXKHO, JUIS Ka)JOTO Y4YCHHMKA) HAa0Op M3 MATH
3aJlaHui, KaXJ10€ U3 KOTOPhIX UMEET JBEHAAIATh BAPUAHTOB OJJUHAKOBOTO YPOBHSI
cnoxHocTu. [Ipu mpoBeaeHnn 3a4eTa MOKHO OIICHHBATh PE3YyJIbTAaT BBIOJHEHUS
Ka)XI0TO 3aJ[aHusl, BBICTABISATh OIEHKY 3a BCe 3amaHud. [Iporpamma HamucaHa B
cpene Linkway, uem omnpenensercs ee kadeCTBEHHOE 0popMIICHHE.

1.10.5. Hegocrarkom mpoaHanuzupoBaHHbIX [IC, mnpegHa3HAYEHHBIX I
OpraHH3aIl[HH H IPOBEAEHHUA JTA00PATOPHEIX HIIH IPAKTHYECKHX pa00T, ABIIETCA
TO, 9TO 4Yallle BCETO 4BTOPEI OIPAHHIHBAIOTCA JEMOHCIPAIHEH HEKOTOPOIo
npoyecca, A9 QYHKIHOHHPOBAHHA KOTOPOIO IIOJIB30BATENb JO/DKEH BBOJHTH
3HaqeHHA napameIpoB. llegarorugeckas 1eaecoobpasHocTs Hcroab30BaHng 11C
3TOro THIA OOBIYHO OOOCHOBBIBACTCA ABTOPAMH HEOOXOQHMOCTBIO PEATH3ALHH
BEITHC/THTE/IFHBIX BO3MOXHOCTEH KOMITBIOTEPA, BO3MOXHOCTEH HHTEPAKTHBHOIO
JHAIOTa H KOMITBIOTEPHOTO MOJE/THPOBAHHA.

OnHako He Bcerja paboTa 1Mo mporpaMMe COTPOBOKIACTCS] MOJCITHPOBAHUEM
M3y4aeMOT0 SIBJICHHUS, TOJIOKEHHOTO B OCHOBY J1aOOpaTOPHOTO SKCIIEPUMEHTA,
WHOTJIAa TIpYU JEMOHCTpAIlMM Ha JKpaHE ONbITa MPEACTaBISETCS JHUIIb Habop
naboparopHoro  00OpyAOBaHHS,  HEOOXOINMMOTO  JJIA  OCYIIECTBICHHS
PAKTHYECKON pabOTHI.

Hcrionp30Barne BO3MOKHOCTEH KOMITBIOTEPHOrO MozerarpoBanws (I'nasa |,
n. 2.4.6,'nasa |l, n. 1.8), Bxmrouenre CpeacTB HArIAHOCTH, Pa3HOOOPA3HBIX
CDEACTB  BEJEHHA JHATOIAa HAMHOIO  IOBBICHIO OBl  3QQEKTHBHOCTH
ucroap3oBadna IIC, npenHa3Ha9eHHBIX JUIA OpPraHH3alHH H [POBEACHHA
J1800paTOpHEBIX HIIH IIPAKTHIECKHX pa00T, pacmupuiIo Ok cepy HX MPHMEHEHHA
34 CcYeT BO3MOXHOCTH OCYIIECTBICHHA C HX IOMOINBI0 3KCIIEPHMEHTAIBHO-
HCCII€JOBATE/IECKOH J€ATE/IFHOCTH.

1.11. BBuay MHOrooOpasusi THUIIOB CYIIECTBYIOIIUX B HACTOSIIEE BpeMs
UHCTPYMEHTAJIbHBIX IIporpaMMubIx cpeacts (Imapa |, m. 2.3.3,1m. 2.5)npu ananusze
MBI OCTaHABJIMBAJIM BHUMaHUE Ha Te€X, KOTOpHIC MpeIHa3HaueHbl IS pa3paboTKu
[I1C, obecneueHus cepBuca MOJIb30BATENs, aBTOMATHU3AIMH MIPOIIecca KOHTPOJIS,
COCTaBIICHUS ¥ TEHEPUPOBAHMSI 3a/IaHUH, YIIPABICHHUS YI€OHBIM MTPOILIECCOM.

PaccMoTpuM BO3MOXKHOCTH HamOojee 3HAYMMBIX JUIS TeJaroruyeckoro
UCIIONIb30BAaHUSl ~ MHCTPYMEHTAIBHBIX  MPOTPAMMHBIX  CPEICTB, CO3JAHHBIX
OTeuYeCTBEHHBIMU pa3paborunkamu B 1990-1993r.

1.11.1 UuctpymenTtanbHas cucrema «Ctparer» (U AH CCCP, r. Mockaa,
1991 r.), paspaborannas Ha IBM PC XT/AT, IBM PS/2, npennaznaueHa st
CO3MaHUA  KOHTPOJIHMPYIOIIMX W HHPOPMAIMOHHO-TIOUCKOBBIX  CHCTEM,
UCIOJNIB3yeMBbIX B mpoliecce oOyueHusi. Cucrema «CtpaTer» no3BoJisieT ONUCHIBATh
¥ Pealn30BbIBATh JOCTATOYHO CJIOXKHBIE CTPATErHH JIUAJIOTOBOTO B3aUMOICHCTBUS
C TOJB30BATENIEM, a TaKKe HCIIOJIb30BaTh CO3/JaHHBIC JPYTHMMH Pa3pabOoTIYNKaMU
nporpammbl  (0e3 rpaduku). B cuctreme «Crparer» ais co3maHus Y4eOHBIX
IporpaMM WM KypCOB HCIIOJIB3YETCS PEAaKTOp, TO3BOJSIONINN Pa3MECTHTh
WHPOPMAITMIO B HY)KHBIX TMOJIIX BHyTpeHHero (gopmara cucrtemsl. (s onmcanus
y4eOHBIX KYPCOB U UX PEAAKTHPOBAHUS MMEETCS CIICIMATBHBIA PEaKTOp KypCOB.
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Kaxaplii y4eOHBIM Kypc MOXKET BKIIOYaThb B Ce0s MPOU3BOJILHOE KOJIMYECTBO
pa3zenoB, a KaXIbli pa3fes MOKET BKIIOYATh TPU BOMPOCA PA3IMYHOTO YPOBHS
CIOKHOCTM M [IB€ TMOJACKa3KM K KaxJaomy Borpocy. g Kaxumoro paszena
HEOOXOJMMO yKa3aThb HOMEpP, Ha3BaHUE U YPOBEHb CIOKHOCTH, UMEHA BHEIIHHUX
(baiinoB, a TakKe MOJKIACCH pa3iena.

Cucrema «Ctparer» Mo3BoJisieT MPOBOJUTH OMPOC U TECTUPOBAHUE YUCHUKOB.
Onpoc oOydaemoro mnpoBoauTcs Mo pasnaenam. llepBblii paszgen BblOMpaeTcs
CIIy4aiiHBIM 00pa30M, OCTajJbHbIE — B 3aBUCUMOCTH OT pE3yJbTAaTOB OIpPOCA.
OOpaboTka KaXIOro pasiena IMPOU3BOJUTCS B COOTBETCTBHHM CO CTpaTerHet,
3aJlaHHON TIPU WHCTAUIALNMHA, U MOXET OBITh MOIU(HUIIMPOBaHA C TOMOIIBIO
«BCTPOEHHOT0» penaktopa. IIpu ompoce B «OKHE» BOMPOCOB IMOSBIIAETCS TEKCT
TEKYyIIEr0 BOMpOCa, B «OKHE» BBIOOpa OTBETAa — BAapUAHTHI OTBETOB. B «oKHE»
OTBETOB NPEIOCTABIISIETCS MECTO JIJII OTBETOB Ha YK€ 3aJaHHBIE BOMPOCKL. BmecTo
BbIOOpa OTBETAa Ha BOINPOC MOKHO BBIUTH W3 CHUCTEMbl WM MEPEUTH B PEKUM
JMAarHoCTUKU. B cnydyae HeNpaBWIBHOTO OTBETa B CHEUUATIBHBIX «OKHAX»
BBIJIAIOTCS MOJICKA3KU WIIM TEKCTOBbIE MH(GOPMAIIMOHHbBIE (Pailiibl, KOTOPbIE MOKHO
pocMaTpuBaTh B MpsIMOM W oOpaTtHOM mopsake. [locie okoHuyaHus ompoca
cUCTEMa NEePEXOAUT K MPOBEPKE 3HAHUN 00ydaemMoro.

[Tocne okoHuaHusi pabOThl C cUCTeMOM «CTparer» 00ydaeMmblil IMOJIydyaer
OILICHKY, COOTBETCTBYIOIIYIO (II0 MHCHHIO aBTOPOB) KAQUeCTBY YCBOCHHS MaTepHaa
JAHHOTO PA3ZENa, U NEePEXOAUT K CIEAYIOLIEMY JACHCTBUIO, COOTBETCTBYIOIIEMY
TEKYILIEW CTPATETHH.

[IporpaMMbl, KOTOpbIE HCIIOJB3YIOTCS B MpoIEcce padOThl € CHUCTEMOM
«CTparter», BbI3bIBAIOTCS aBTOMATHYeCKU. [Ipu 3TOM MM mepemaeTcsi yrnpaBlieHHUE
Ha BCE BpeMs UX paboThI.

Ilepeuncnum  BosmoxHOCTH HHCIpYMEHTATBHOH CHCTEMBI <«(Tparer»,
OTpeEIIONINE €€ NeAarornueckyro 3Ha4uMOCTh!

* peamu3angHA HACH [POIPaAMMHPOBAHHOIO OOYYeHHA C BbIIOJHEHUEM
CTPYKTYpHI rpada Jiro00i CTEeNneHu CI0KHOCTH,

* pean3anua JHATOTrOBOT0 B3aHMOJCHCTBHA M10/Ib30BATEIA C CHCTEMOH,

e peamw3agHA PA3HOOOpPA3HBIX  BAPHAHTOB ITOHCKA  HEOOXOQHMOH
HHQOPMALIHH.

B cCBA3M C BBIIIEU3IOKEHHBIM CcHCTEMYy <«(Iparer» LeJIecooOpa3HO
HCIIOJIB30BAaTh IIPH OPraHH3AIHH KOHTPOJIA ¢ JHATHOCTHKOH ommbok (I'masa |, .
2.2.3) 00y4aeMoro, IIpH OpraHH3aLHH JHXOTOMHYECKOIO ITOHCKA (Hampumep, B
NpOLECCe  YCTAHOBJEHUS  NPUHAUIEKHOCTH  HEKOTOPOro  oOBeKTa K
OTpeIeICHHOMY KJIacCy WJIA BHITY, TIOJIBHILY).

1.11.2. HWucTtpymeHTambHas  cucteMa  «JlManmoroBblii  KOHCTPYKTOP
oOydaromux mporpamm» («JInakon»), paspadorannas mis IBM PC XT/AT, IBM
PS/2 WII1 AH CCCP, r. Mocksa, 1991 r.), npenHa3HaueHa Jisi CO3JaHMS
M0JIb30BATENBCKOTO MHTEpPeiica, HEOOXOAMMOro Mpu pa3zpaboTKe MPOTrpaMMHBIX
cpenctB yueOHoro HazHaueHus. C ee MOMOIIBIO MOXHO CO3/1aBaTh pa3zlUYHbIC
TUMBI MEHIO (MEHIO-TA0JINIIA, «CBEIIMBAIOIIMECA» MEHIO, Mojsl nmapameTpoB). C
MOMOIIIBI0  CHCTEMbI  T0JIb30BaTENIb-HEPOPECCUOHATI MOXET  OCYIIECTBISATh
pa3paboTKy W MOAUGHUKALKIO MPOrpaMMHOTO HMHTepdeiica (BBIOOp THIIA MEHIO,
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BbIOOp THMA AKTUBHBIX 3JIEMEHTOB; BO3MOXKHOCTH PE3EPBHUPOBAHUS KIIABUII U
YCTAHOBJICHUSI PEaKIMu Ha WX Haxarue). Cuctema mo3BoisSeT co3naBarh (IO
KEJIAaHWIO TOJIb30BAaTENs) aKTUBHYIO 30HY JKpaHa, BHYTPU MEpPUMETpa KOTOPOii
MO>KHO YCTAHOBHTH aJICKBATHYIO PEAKIMIO Ha ACHCTBUA nosb3oBaTens. [Ipu aTom
UMEETCS BO3MOXKHOCTh OOecrneunBaTh MHTEPAKTUBHBIN IUAJNOr TOJIb30BATENs C
CHUCTEMOHM.

[lepeunciiuM ~ BO3MOXHOCTH  CHCTEMBI  «/[HAJTOTOBBIH  KOHCTIPYKTOPD
00y9aroIHX [POIPaMM», OTIPEACIISAIONINE €€ MeJarornyecKyo 3HaYHMOCTb.

* pearH3anua JHATOTOBOTO B3aHMOACHCTBHA ITOJIB30BATEIA C CHCTEMOH,

* POpMHpOBaHHE HECKOJIBKHX paO0YHX IMOJE€H Ha JSKpaHe sl CO3JaHus
AKTUBHBIX 30H, 00€CTIEYMBAIOIINX PEAKIUIO Ha IEHCTBUS MOJIB30BATENS;

* peanH3anHA PazxTHIHBIX PEXUMOB pabOTEI ¢ TPOTrpaMMHBIMU OJOKaMU
(BBIYMCITUTENBHBIN, TPAdUIECKUN);

* obecriedgeHHe IEPEMENCHHA» I10 HHPOPMALHOHHOMY MACCHBY C
BO3MOJKHOCTBIO BEIBOJA HA 3KpaH HEO0X01uMOI HHGOpMAaIIHH.

BrimenepeuncneHtble BO3MOHOCTH MO3BOJISIOT KaueCTBEHHO
peaIn30BbIBATh UJIEU IPOrPAMMHUPOBAHHOTO OOYUEHHUS MPU YCIOBUH BBITIOJIHEHUS
CTPYKTYpHI rpada 000l CTENeHH CII0KHOCTH, OCYIIECTBIISATH MOUCK U MOJTyYeHUe
CIIPaBOYHOI'0 MaTepuaa B Mpolecce padoThl MO NpOrpaMMme.

1.11.3. &OHCTPYKTOp CHpPaBOYHBIX NIpOrpaMM IO MaTEeMaTHYECKUM
IUCHUTUTMHAM», WU WHCTpyMeHTanbHOe cpenactBo (MC) «Crpaounuk» (U1
AH CCCP, r. Mocksa, 1991r.), pa3pabdotannsiii ;s IBM PC XT/AT, IBM PS/2,
OpelHa3HayeH Il  KOHCTPYHMPOBAHMSI  CIPABOYHBIX ~ IpOrpaMM IO
MaTeMaTHYeCKUM JUCIHUILTHHAM.

NC «CripaBOUYHUK» MOKET UCIOIB30BATHCS AJIS MOMCKA M BBIBOJA HA dKpaH
y4aeOHON MH(pOpMAIIUH, TIPEICTABIEHHON C Pa3IMYHON CTETICHBIO JIETaTN3alud 110
o0beMy U conaepkaHuioo. B Hem mpeaycMOTpeHa BapUMaTUBHOCTh MpHU
NpeabsBICHUH Yy4yeOHOM uHGOpPMAIMU: Ha 5SKpaH MOXKHO BBIBECTH YCIIOBUE
TeopeMbl, (parMeHT JJ0Ka3aTesIbCTBa, MOJHOCTHIO TOKA3aTeNbCTRO.

[IpenbsiBisieMblii Ha SKpaHEe TEKCT MOXHO TMOJATOTOBUTh B TEKCTOBOM
penakrope (¢ mceBnorpadukoii). Peann3oBaHo Takke OKOHHOE TMpEACTaBICHUE
UHPOpPMALIMM C BO3MOXHOCTBIO JIBWXKCHHs BIepen (HampuMep, MO TEKCTY
JI0Ka3aTeabCTBa TEOPEMbI) M BO3BpaTa, MCIIOJIB30BAaHMS MEHIO BbIOOpa TeM, a
TaKXKe peau3aliy JOCTYITHOro crocoba oOpamieHus K UHPopManuu (HUKHSS
CTpPOKa COJCPKUT WH(MOPMAMIO O HA3HAYCHWHM WCIOJIb3YEMBIX KJIABHIII).
Ucnoneiys UC «CnpaBoyHUK», 00y4aeMblii IMEET BO3MOKHOCTh 3aIlpallinBaTh y
CUCTEMBl HEOOXOauMyI0 HMH(POpPMAIMIO, OMNEPAaTUBHO TMOJy4aTh Ha DJKpaHe
omnpeseNeHUus] TMOHATHH, (QOPMYTUPOBKH HYXKHBIX TEOpEM, JEMM, AaKCHOM,
Jl0Ka3aTeNnbCcTBa TeopeM. B mo00it MOMEHT paboThl 00y4aeMblil MOXKET MOIYYHUTh
uHcTpykiuio no padore ¢ MC «CnpaBounuk». [lpu »TOoM 3amuck HauOoiiee
yHNOTPEOUMBIX MaTeMaTHYE€CKUX BBIPAXXEHUM BBIJAETCS B CTaHAAPTHOUN (dopme.
Bmecte ¢ Tem mpemycMoTpeHa BO3MOKHOCTH CO3/IaHHMSI HOBBIX CHMBOJIOB,
U3MEHEHUS] UX KOHPUTypaluu 1 3aMeHbI.

[lepeuncnum BosmoxHOCTH HC «(CrIpaBOYHHK», ONPEHEISIONINE Ero
NeJaroru4eckyro 3Ha4uMOCTh:
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* pearH3anua JHATOTOBOTO B3aHMOACHCTBHA ITOJIb30BATEIA C CHCTEMOH,

* peaTH3alHA BAPHAHTOB IIOHCKA HEOOXOIUMOWN HH@OPMALIHH,

* BBIBOA Ha JKpaH HEOOXOZHMOH TIONb30BATENIO Y4eOHOH, CIPaBOIHOH
HHQOpMALHH ¢ pazTHIHOH (110 00beMy U COICPIKAHUIO) CTEICHEBIO JETATH3AIHH,

* pazJe/IcHHe Ha KpaHe HHQOPMALIHH IT0 PATHIHIO COAEpKaHng (Ha dKpaHe
TPE/ICTABIICHBI «OKHA» (POPMYIIHMPOBOK, TEOPEM, OIPEIEIICHUH),

* MpPEIbSBICHUE JI0KA3aTEIbCTB TEOPETUYECKUX MMOJIOKEHUN Ha Pa3IMYHOM
ypoBHE (COKpAIIEHHO, MOAPOOHO) C BO3MOXHOCTHIO TIEPEMEIICHHS IO TEKCTY
«BIIEpe — Ha3amI».

K coxanenuto, paboras c¢ UC «CrnpaBoyHHK», HENb3s pPeaTnu30BaTh
BBIUMCIIUTENbHBIE U TpaduyecKkue BO3MOXKHOCTH coBpeMeHHbIX [IDBM. 3to
cyxkaet chepy ero npuMeHECHHS.

1.11.4. Cucrema «Anonuc» (Poccuiickuii yd4eOHO-HAYYHBIH IICHTP HOBBIX
uHGOPMAIIMOHHBIX TEXHOJOrHH, . 3enenorpaa, 1993r.), paspadborannas Ha |IBM
PC AT, npenna3HadyeHa sl co3fgaHus HMHQPOPMAIMOHHO-TIOMCKOBBIX CHUCTEM, a
TaK)Ke MporpamM, OO€ClEeUMBAIOIIMX TPEHUPOBKY B mpouecce (HOpMUPOBAHUS
y4eOHbIX YMEHUH M HaBBIKOB. [IpyM 3TOM MOXKHO peann30BbIBaTh rpaduyeckue
BO3MOXHOCTH. CuCTeMa NPEeNOoCTaBIseT TakKe BO3MOKHOCTb HCIIOJIb30BAHUS
HKCIEPTHON CUCTEMBI M TPOrPAMMBI, MO3BOJSIOMIEH MOJEIUPOBATH MPOIECCHI,
onuceiBaeMble U pepeHMaIbHBIMU ypaBHEHUsIMU. B cBsizu ¢ 3tuM Ha 6asze
CHCTEMBI «AJOHHC» MOXHO paspabarsiBats IIIIC ¢ 70CTaTOYHO IIHPOKHM
CIIEKTPOM JHAAKTHIECKHX BO3MOXHOCTEH. OQHAKO HAT0 OTMETHTb, 9TO paboTaTh
C CHCTEMOH MOXET TOIBKO IIPOQPECCHOHAIBHBIH MPOIPAMMHCT, 9TO CYXKAET CPepy
€€ PaKTHYECKOIr0 HCIIOIb30BAHHA.

1.11.5. Ananu3upysd NeAaroruvyeckyro LeIeco0O0pa3HOCTh HCIOJIb30BaHUS
Bbiieonucanublx  MIIC, ecTeCTBEHHO NPEANOJOXKUTb, UTO  PACHIHPEHHE
BO3MOXHOCTEH KOHKpeTHOro HIIC Hen30exHO BJI€HET YCIOKHEHHE MPOLIecCa €ro
HCITOJIP30BAHHA, YTO CaMoO 10 ce0e MMEeT Kak IO3UTUBHBIE, TaK U HETAaTHUBHbBIC
cTopoHbl. K TmOCIIeTHUM MOKHO OTHECTH TpyAHOCTU wucnosib3oBanus WIIC
yuuTeneM, He SBISIOMUMCS MpodhecCHOHATbHBIM POTPAMMHUCTOM.

Tak, Harpumep, paboTaTh ¢ CUCTEMOM «AJIOHKC», 00TaTOM BO3MOXKHOCTSIMH,
HE CMOXXET YYHUTENb, HE SBISIIOUIMHCS MPOTrPaMMHUCTOM, a 3alOJIHATH CHCTEMY
«CTparer» MOKeT U Henpo(heCcCHUOHATBHBIA MPOTPAMMHUCT, XOTs Ha €€ 6a3e MOKHO
CO37aBaTh TOJIBKO JMOO WH(MOOPMAIMOHHO — CIPABOYHBIE CHUCTEMBI, JIHOO
IPOrpaMMbl, KOHTPOJIUPYIOIUE YPOBEHb YCBOCHHBIX yueOHBIX yMeHU. OTHAKO B
OTIpEe/ICNICHHBIX CIy4asX, HalpuMep Ha 3Tane KOHTPOJS WM CaMOINPOBEPKH, 3TU
BO3MOXKHOCTH BIIOJTHE YCTPAWBAIOT YYHUTENsA. AHAJIOTUYHBIE BBIBOJBI MOXHO
IPUBECTU U Tipu paccMoTpennn apyrux MUIIC.

Takum 00pa3oM, MPUXOAUM K YTBEPKACHUIO, uTo KaxAed Tarmr MIIC (I'naBa
I, 1. 2.3.3)uMeeT CBOO €OKOJIOrHYECKYFO HHIIY» HCIIOJIB30BAHHA MPH CO3IaHUU
Ha ero 6aze I1C onpeieIeHHOIO0 METOJUYECKOTO Ha3HAYEHUS.

Jlnst Gouiblliel HArJSAHOCTH TMPEACTaBUM B Ta0J. 2 COOTHECEHHE KaxKIOro
UTIC (13 mpoaHAIM3UPOBAaHHBIX BBIIIE) C BO3MOXXKHOCTBIO pa3pabOTKHU Ha ero 0ase
[1C omnpeneneHHOro METOAMYECKOT0 Ha3HAYECHHUSI.
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1.12.BriBoasl.

B nporiecce ob6y4eHns xypcy uH(OpMaTHKH U 0011e00pa3zoBaTEIbHBIM
IpeaIMeTaM HCIOAb3YETCA.

e MatobecriedeHue onpegeacHHoro tana II2BM;

* MporpaMMHoe o0ecrieueHrne, COOTBETCTBYIOIIEE LIEISAM U 334a9aM yI€OHO—
BOCITHTATE/ILHOTO IMPOLIECCa,

* CITe[HATBHO pa3pabaThIBAEMBIE MPOIPAMMHEIE CPEJCTBA U CUCTEMBI IS
nenei 00y4eHus U BOCIIUTAHUS.

Pazpabotra IIC yae6HOro Ha3HA9eHHA B OCHOBHOM IIPOH3BOJHTCA 110 JBYM
HAanpapIeHHAM.
* HHHIJHATHBHAA pa3pab0Tka aBTOPCKUMHU KOJUIEKTHBAMH WM OTAEIbHBIMU
aBTopamu, cospamomumu [IC mo cBoeMy YCMOTPEHHIO Kak B COOTBETCTBUHU C
TEMaTUKOHN U3y4yaeMbIX Y4eOHBIX KypCOB, TaK U BHE 3aBUCUMOCTH OT HUX;
* pa3paboTka 1O PA3IUYHBIM  KOOPAHHALIHOHHBIM IUIAHAM  OTIEIIbHBIX
MUHHUCTEPCTB, BEIOMCTB, HAy4YHBIX OpraHW3alui, TMpecieayrmas Ielb
HaChIIeHUs cepbl 00pa3oBaHUsI MPOTPAMMHBIMH CPEIICTBAMHU, KOTOPHIE MOYKHO
UCTIOJIb30BaTh B IPOIECCEe OOYUCHHMS.

Ta0muma 2
COOTHECEHHE HUIIC C BO3SMOXHOCTBIO PASPABOTKH HA EI'O FA3E
I1C OITPEJAEJIEHHOI'O METO/IMYECKOI'O HASHAYEHU S

UIIC Meroaunueckoe Hazuaueuue I1C, co3ganuex Ha 6a3e UIIC
1 2 3 4 5 6 7 8 9

NIIC «Ctparer» + + +

NIIC «Jlnakon» + + + + +

NC «CnpaBouyHUK» + + +

CucreMa «AoHUC» + + + + + +

0O003ua4eHns: 5 —umuranmonnsie IIC;

1 —o6yuqaromue I1C; 6 —monemupyromue I1C;

2 —xoutpoymupyrommue I1C,; 7 — nemoncrparuonssle [1C;

3—IIC-Tpenaxepsr; 8 —yuebHo-urpossie I1C;

4 —unpopmarmonHo-cipaBounsie IIC; 9 — meyressie [1C
IIpumedanue. 3Hak «+»03Ha4yaeT HATMYUE BOZMOXKHOCTH
peanuzanuu Metoauyeckoro HazHauenus 11C,
paspabortanHoro Ha 6a3e nanunoro UIIC.

1IC yvebHoro Ha3Ha9eHHA HCITOIB3YIOTCA KaK.
* OTJCIBHBEIC IMPOIrpaMMpl, OOECIIEUMBAIOLIME YAaCTh YpOKAa WU BECh YPOK,
HECKOJIbKO YPOKOB;
* [1aKeThI IPOorpaMM, OOECTICUUBAIOIINE TEMY YYEOHOTrO MpeAMeTa, pasien WiId
KypPC KOMIIBIOTEPHOU MOAAEPIKKOM;
* [IPaKTHKYMBI, OOCCIICUMBAIOIIUE OIMPEACICHHYI0 MPOTrpaMMy MPAKTHYECKUX
3aHATUN y4eOHOTO Kypca,
* KOMIIOHEHT «KOMIIBIOTEPHOIO KypCa».

1.12.1.Hcnonp30Banne I1IC yaeb6HOro Ha3HaA9EeHHA B IPOIECCE MPEITONaBAHHUA
0011e00pa30BaTeIbHBIX MPEIMETOB IMPOH3BOJHTCA B TIOJIABIISIONIEM OOJIBIINHCTBE
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COBMECTHO C Yy9eOHO-METONHIECKOH JIHTEpATypOH, oOecneunBaolel cam
npoiiecc npuMeHeHus: Toro win uHOro IIC u ero BKIOYCHHWE B KaHBY ypoOKa.
TpagunroHHBIE cpeAcTBa OOyYeHHS, TaKue, KaK KHHOQHIbMEI, JHAQHIbMEI, HA
omHOM M ToM ke ypoke ¢ IIC ydueOHOro HazHa4YeHHS MPAKTUYSCKH BOOOIIE He
HCIIONB3YIOTCA, @& Ta0mHnsl, KOJOTPAHCIIAPAHTEI  HCIIOJIB3YIOTCA BEChbMa
OIPaHHIECHHO.

Paccmotpennsie [1C, ucnons3yempie B MPOIECCe OOYUCHHUS JUIS TMOJICPKKH
NPENoJaBaHusl TOr0 WJIM HHOTO YYeOHOro IpeaMeTa, B OCHOBHOM <3aJlaThIBAIOT
IPOPEXI» B TPAAUIIMOHHOW MeToIiKe o0yueHust. [Ipu aToMm paspaborarkew (yawnrens,
METOJIMICTHI, IPOTPAMMUCTHI) CTPEMATCA HCITOTIB30BATH BOIMOXHOCTH COBDEMEHHBIX
II5BM B nmemsx HHTEHCH@HKAIHH YI€OHOIro mporecca B PaMKaxX TPAJHI[HOHHOH
MeronrkH o0yderns. [lenarornyeckas 1e1ecoo0pa3HOCTh pa3padOTaHHBIX, a TOPOit
¥ aKTHBHO HCIIOJb3YEMBIX IPOTPAMM OCTAeTCsS «HAa COBECTH» aBTOPOB, TaK Kak
OOJIBIIIHHCTBO 3THX pPa3pab0TOK HE OIHPAETCA HH HA ONPENETeHHYI0 METOLOIOTHIO,
HH HA TEOPETHIECKHE HIIH KOHLIEITTYaIbHBIE pa3paOOoTKH, ONVCHIBAIOIINE KPUTCPHH
ouenkn kadectBa [IC, BeIOOp Tematmku juisi TIC, ycTaHOBJIEHHE ONTHMAIBLHOTO
KOJIMYECTBA pa3pabOTOK MO TOMY WM WHOMY Y4eOHOMY TMpenmery. XOTs HaJo
OTMETUTh W TO, YTO OTJCIbHBIC BOMPOCHI PEIIAIOTCS Pa3IUYHBIMH aBTOPAMH U
oIpeieIeHHBIC TIOAXO/IbI K BBIIICHA3BAHHBIM MPOOIeMaM yke chopMupoBaHsl B [16],
[21], [24], [25], [26], [37], [42], [46], [55h mp.

1.12.2. [legarornueckas 11eJIECO00Pa3HOCTh MPUMEHEHUS
npoaHam3upoBaHHbIx [IC ydeOHOro Ha3Ha4YeHUs B OOJIBIIMHCTBE CITydacB
00OCHOBBIBAETCS aBTOpaMU  HEOOXOJMMOCTBIO  aBTOMATH3aIlMH  IPOIECCOB

KOHTPOJII U TPEHHPOBKU, a B Oojee pEeAKHX CiaydasX — HEOOXOAMMOCTHIO
JEMOHCTpAIlMM U3y4aeMbIX OOBEKTOB, MPOLIECCOB WM SBICHUN C 3JIEMEHTaMH
MOJICTTUPOBAHUS.

B moxaBmaromem 60IbIIHHCTBE IpOaHATH3HpOBaHHBIX IIC y1e6HOro
HA3HAYCHHA KOHTIPOJb OTPAaHUYMBACTCS JMOO TMpeaiokeHueM o0OydaeMomy
BbIOpaTh BEPHBIH OTBET M3 HECKOJbKHMX (00buHO 3—5), MpeAcTaBIICeHHBIX Ha
9KpaHe, Ju00 KOHCTaTallMeld MPaBWIBHOCTU IOJYyYEHHOTO OTBeTa («BEpHO—
HEBEPHO»), MO0 MPEIJIOKECHUEM MPOYECTh BEPHBIA OTBET B TOTOBOM Buje (MpH
HenpaBUJIbHOM OTBeTe). [10100HBINH TOAX0A K KOHTPOJIIO 3HAHHH HHKAK HEIB3A
HA3BaTh I1€arOTHYECKH OIPABAAHHBIM B YCIOBHAX HCIIOJIb30BAHHA COBPEMEHHBIX
II5BM, BO3MOXHOCTH KOTOPEIX ITO3BOIAFOT OOECIIETHTh JHATHOCTHKY OIIHOOK IO
pesyasraram o6yqgenrg (I'nasa |, m. 2.2.3)u B 3aBUCHMOCTH OT 3TOT'O HAIPaBUTh
JTANbHEUIITYI0 JEeATENbHOCTh YUYCHUKA, OpPraHH30BaTh JHAJIOT B IIPOIECCE
HCIPABJIICHHA OMIHOOK H 00ECIICIHTs MOITAMHEIH KOHIPOJIE (C OOpaTHOH CBA3BI0)
Ha KaKJIOM JIOTUYECKH 3aKOHYCHHOM JTare AesITeIbHOCTH 00y4aeMoro.

1.12.3. TIC, peanu3yromnme #ACH TPOTPAMMHUPOBAHHOTO OOYYEHUS C
UCTIONb30BaHUEM  BO3MOXKHOCTEH  KOMIIBIOTEpa,  JOCTaTOYHO  IIMPOKO
NPEJCTaBICHBl B HCCIIENOBAaHHBIX Marepuaniax. OHHM MpeacTaBIsSIOT CcOOOMU
JMHEWHBbIE WM pa3BeTBiIieHHBbIe mnporpammbl (mo CkunaHepy wim Kpayzaepy),
pEeaNM30BaHHbBIE C MOMOIIBI0 KOMITBIOTEPA, U HUYETO MPUHIIUIHAILHO HOBOTO C
TOYKH 3pEHUS AUIAKTUUECKUX BO3MOXXHOCTEH HE COepxKar.
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1.12.4. Vcnonws3zoBanue HekoTopbix [IC mOQAEPKKH MpernonaBaHus,
Hanpumep, Kkypca HH@opmaruku  <«E-npaktukym», «Cpena  y4eOHBIX
ucnojguuteneid» (masa I, m. 1.3.4)unu kypca anreopsr (['masa I, m. 1.8.3,m.
1.9.2, n. 1.9.3), crepeomerpun (I'maBa Il, n. 1.8.2, n. 1.9.1) umeror nems —
co3faHHe MPEJMETHO-OPHEHTHPOBAHHOH mporpamMmeoH cpesl (I'nasa |, n. 2.3.4).
Yame Bcero 9Ta cpeaa C OrPaHUYCHHBIMH BO3MOXHOCTSMH TIO BHAAM
B3aMMOJICHCTBHSI C TModb3oBareneM. Tem He wmenee Takue [IC sBustoTes
NEPCIIEKTUBHBIMUA 110  OTHOIICHUIO K  KOHTPOJHUPYIONUM, TPCHHHTOBBIM
nporpaMMaM WJIH TpOrpaMMaM, HCIOJIB3YIOIIMM HIEH MPOTrPaMMHPOBAHHOTO
0o0y4eHus, TaK KaK HaMHOTO IIOJTHEE HCIIOIb3YIOT BO3MOXXHOCTH COBPEMEHHBIX
[I5BM (rpaduueckue, no obOpaboTke WHPOPMALUU), HPEFOCTABILL YUCHUKY
HHCTPYMEHT JUIA HCCI6/JOBAHHA ONPEAETICHHOH IMPEeAMETHOH 001aCTH N peanu3ysl
UJIEN IeSITEIIbBHOCTHOTO TI0/1X0/1a K 00yUYEHHIO.

1.12.5. AHanu3 HHCIpYMEHTAIBHEIX mporpammisix cpeacrs (I'nasa I, 1.
1.11), npeHa3HAYCHHBIX ISl KOHCTPYUPOBAHUS MPOTPAMMHBIX CPEICTB (CHCTEM)
y4eOHOT0o Ha3HaueHws [/] win co3maHusi rpa@uuecKuX BKIIFOYCHHM, CEPBUCHBIX
HAJCTPOCK» TPOTPaMMBbI, TOATOTOBKM y4eOHBIX ¥  OpPraHW3AI[MOHHBIX
MaTepUaJIOB, ITO3BOJIACT BEIACTAHTE CACAYIOMHE BO3MOXHOCTH HIIC:

* obecrreyeHre (DYHKUNOHUPOBAHUS CPENCTB JHAJIOTOBOH IMOALEPKKH
nporecca OOIeHHA IT0/Ib30BATENA C MPOTPAMMOH,

* obecrmeveHHEe KOHTPOIA (CAMOKOHTPOIIS) YCBOEHHT y4eOHOTO MaTepuana u
PEaKLHH IPOIPAMMEI Ha PE3YIIbTATEI KOHTPOJIA,

*  «BCIpaWBaHHWE» B TIPOTPAMMY  CPEACTB JIA  OCYIECTBICHHA
BBI9HC/IHTE/IBHBIX ONCPALHH,

* &BCIpaHBaHHE» B TIPOTPAMMY CPEACTB, OOECIIeYHBAIOIIHX KaueCTBEHHOE
ogopMiTeHHe, T3AMH IPOrPaMMEI,

* I'6HEPHPOBAHHE H PACCBLIKA PAa3NaTOYHBIX MATEPHAIOB HA padouue MecTa
yUaIXCs;

* obecriedeHre B3aHMOIEHCTBHA C IPOTPAMMHBIMH CpPEJCTBAMH OOIIero
HazHadeHHd (HanpuMmep, C peIakTOPOM TEKCTa);

* obecriegeHHe HECKOJIBKHX pabodHXx ITOJIeH Ha dSKpaHe sl CO3JaHus
AKTUBHBIX 30H, 00€CTICYMBAIONINX PEAKITUIO Ha IEHCTBUS TOJIB30BATEIS.

He peamnsoBadHbIMH OCTaroTcd (HEOOXOAMMBIE C TOYKH  3PCHHSA
nenarormueckux neneit ucronszoBanvst UIC) cregyromme BozmoxHOCTH!

* obecriegeHrEe Pa3UYHbIX PEXUMOB pabOTEI C IPAQPHKOH, B TOM UHUCIE
BO3MOXKHOCTh «BCTPAaWBaHUS» B TEKCTOBBIC MaTepHAIIbI TpadUIeCKUX PparMeHTOB
Y WUTIOCTPALU;

* pa3paboTKa HHCTPYMEHTATIBHBIX CPEACTB KOMIIBIOTEPHOIO MOJETHPOBAHHA
(meMOHCTpaIMOHHOTO, UMUTAITMOHHOTO);

* B3aHMOJEHCTBHE C HHTCIPHPOBAHHBIMH ITOJIb30BATE/IFCKHMH ITAKETAMH.

OTMeueHHbIE  HEAOCTaTKW  OMPENENSIOT  HAMpaBiICHHUS  JaIbHEUIIETOo
cosepiieracTBoBanus UIIC u MO3BONSIIOT OYEPTUTH ONTHUMAIbHBIE TPAHUIBI HX
ucnonp3oBanusi. C OMHON CTOPOHBI, TPaHUIIA OMPEACNIACTCS MaKCHUMAalbHBIMU
yIoOCTBaMH TOJIb30BaTENs, KOTOPBI CTPEMUTCS YIPOCTUTH CBOKO JESATEIBHOCTD
npu coznanuu III1C, HeoOXoaUMBIMU €My B TpPaKTHYECKOW padoTe, C Apyrou
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CTOPOHBI, BO3MOKHOCTSIMU COBPEMEHHBIX TE€XHOJOTHW, B YACTHOCTH TEXHOJOTHUH
MynbTuMenua, CHEKTp BO3MOXHOCTEM KOTOPBIX B OOJAcTH MpPeCTaBICHUS
ayJIMOBU3YyalIbHOM MH(GOpPMAIIMN OYEHb HIUPOK.

1.12.6. Pa3zpabotka cepBucHbix I[IC g yuurtens, oOecreUrBarOIINX
aBTOMATHU3AIIMIO MPOLECCa KOHTPOJISL PE3YJIbTATOB YCBOSHUS WM MPOABUKEHUS B
YYE€HHMH, TeHepUpOBaHUE 3aaHuii, 3arpy3ky u nepenauy 11C no cetu, ynpasienue
XO0J0M 3aHATHs (Hampumep, ¢ yuutenabckor [IT9BM), HaxOauTCs Ha HEBBHICOKOM
ypoBHe. CepBucabie [IC kpaitHe HEOOXOIUMBI YUHUTEI0, TaK KaK CIYXKaT IEJISIM
yIpaBiIeHUs y4eOHBIM TPOIECCOM U O0ECHeurnBalOT KOM(POPTHOCTH PadOTHI
MOJIb30BaTENsl. B CBS3M ¢ ATUM akTyalbHOW OCTaeTCs MpoOjeMa KOHCOJIHIAIAN
YCWIINHA pa3pabOTINKOB B 3TON 00JIaCTH.

1.12.7. B mpoaHanu3uUpOBaHHBIX M ONHUCAHHBIX BBIIIE pa3padoTKax
JI0OCTaTOYHO YacTo Bcrpevarorcess [IC, moxzemwnpyromme H3ydaeMbl OOBEKT,
nporgecc, onsr HIH ABAeHHE. OHU OObIYHO OOBEAHHAIOT JEMOHCIPALIHIO
H3y9aeMOro Imporecca HIH OIBIT3, MPEJCTABICHHOIO MOZEIBI0, H KOHIPOJIb,
ABIAACH B HEKOTOPOM poJe MporpamMMaMu-TpeHaxepamd. [Ilpumepamu takux [1C
MOryT ciykuTh «OkHO B ¢usuky» ([masa Il, m. 1.8.1);TIIIT «Xumus» (BL[ CO
AH CCCP, r. HoBocubupck, 1387 r.). Pexxe B Takue mporpaMmbl BBOISTCS
AJIIEMEHTBl MPOTrpaMMUPOBAaHHOTO oOO0yueHus. WM3yueHue CBOWCTB MOJEINH,
OTpaXkarole onpeneIeHHbIi 00bEKT WM MPOIIECC, HAIISIAHOE MpeICTaBlICHUE
U3y4aeMoro  Marepuaiga  4epe3  MOJENb,  BO3MOXHOCTb  IOJYYEHUS
HE3aMEeJTUTEILHOM OOpaTHOW CBS3M TpHU «paboTe» ¢ MOAEIBI0 — BCE ITO,
HECOMHEHHO, TMOBBIIIAET JuAAKTUYeCKHid ypoBeHb Takoro Ttuna I[IC. K
coxasieHuto, naneko He Bce [IC M3 mpoaHanu3MpoOBaHHBIX B IMOJHOM Mepe
peanu3yloT BBIIIEHA3BAaHHbIE BO3MOXHOCTH. Bo Bcex wucciemoBanHbix [IC He
peann3oBaHa UMUTANUS ONPEACIICHHOTo acrnekTa peanbHoctu ([maBa |, m. 2.4.5),
HE MPEICTABICHbBl OCHOBHBIE 3JIEMEHTHI U TUIIBI PYHKIUHN JUIsl €0 MOACIUPOBAHUS
(I'nmaBa |, m. 2.4.6).

1.12.8. Hcrions30BaHrEe HTPOBOH KOMITOHEHTEI B IMPOAHAIH3HPOBAHHEIX 1IC
Y4eOHOro Ha3Ha9eHHA ITO3BOJACT NIPOHTPEIBATE» YICOHYIO CHTYAaLHIO, HA (OHE
HIPOBOIO CIOXE€Ta IMPEAIararb PEIICHHE HECHOXHBIX YIEOHBIX 33J4aHHH. DTu
IporpaMMbl CKOpPEe BCEr0 HMEIOT JOCYIOBOE€ HA3HAU€HHE, TaK Kak HUIpoBas
KOMIIOHEHTa B HUX NpeBaMpYyeT Haj ydeOHo#l. ['opa3fno pexke ¢ MX MOMOUIbIO
OpraHM3yeTCsl JEATEIbHOCTh, OOECIeUuBalolasi pa3BUTHE JIOTMYECKOTO 00pasa
MbIuieHus. B nomasnsromem O6onpimmHCTBE Takue [IC sBistoTcs mporpaMMamu-
TpeHaKepaMu, C KOTOPBIMU B JIYUIIEM CIIydae «XOYeTCs MooOmaTses». X Hemb3s
Ha3BaTh OOYYaIOMMMH XOTS OBl MOTOMY, YTO OHH HE CIIOCOOCTBYIOT IMPOIIECCY
YCBOEHHSI 3HAHUM WM YMECHUM.

OTaenbHO caeqyer OTMETHTh KaK IMO3HTHBHOE HAINPABICHHE HCITOIb30BAHHE
IIC c urpoposi kommorernTod (Hanpumep, ['nara Il, n. 1.6.2), pearn3zyromee B TOit
WIN UHOU Mepe HAEr0 QOPMHPOBAHHA A ITOPHTMHIECKOIO HIIH JIOTHIECKOIO CTHIIA
mermrreanq. Vicnonw3oBanue takux IIC 1menecoobpa3Ho, B TOM 4YHCIE U BO
BHEKJIACCHOM paborTe.

1.12.9. AHnanmz IICHXO0JIOrO-IIEQAr OTH9YECKOH L[[er1ecoo0pasHOCTH
ucromp3oBaingd IIC  y4ebHOro HasHadeHHS (OTEYECTBEHHBIC pPa3pabOTKH)
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pazmagaerx tHmoB (ImaBa |, n. 2.3, m. 2.4) mo3Boger KOHCTATHpPOBATB
caeayronjee;

* MOJABJISIIONIEE OOIBIIHHCTBO UCTIONB3YEMbIX B TIPAKTHKE npenonaBanus [1C
Y4€0HOro HAa3HAYEHHA OPHEHTHPOBAHO HAa TPEHHPOBKY YCBAUBA€MbIX YMEHUH,
HABHIKOB, HAa KOHTIPOJb PE3yIbTaTOB OOYyUYCHUs, HA HCIOJIB30BAHHE HIPOBOH
KOMIIOHEHTSI, IPEBATUPYIOIEH HaJl yueOHOM UM pa3BUBAIOLIEH;

* IIPHMEHEHHE IIPOIPAMMHBIX CPEJCTB H CHCTEM B Y4e€OHOM IIpoLecce
3HAYUTENIbHO ITOBBIIIAET MOTHBAIHIO OOYYEHHA 34 CYeT TIPEAOCTaBICHUS
BO3MOXKHOCTH CaMOCTOSATEIBHOIO BBIOOpa pexkrma paborsr ¢ IIC, oGecnieueHus
pa3HOOOpa3HBIX BUIOB CAMOCTOATETABHOH pabOThl, KOMITBIOTEPHOH BH3YATHIALIHH
(I'nmasa |, . 2.2.3),#cM0/1530BaHAA HTPOBBIX CHTYALHH,

» peamnzanuga B IIC y4eOHOro Ha3HAYEHHA BO3MOXHOCTEH COBPEMEHHOH
KOMITBIOTEPHOH IPAaQHKH, Pa3sHOOOPA3HBIX CPEACTB HarmagHocTd (Harpumep,
[naga Il, m. 1.2.5,n. 1.7.7,n. 1.7.8,n. 1.8.1,n. 1.9.1,n. 1.9.3) gpopmrupyer u
Da3BHBAET HAITIAJHO-00pa3HbIH, HAI/IJHO-ACHCTBCHHEBIH BH MBIIILICHHA,

°  BBEIIOJHEHHE  O0y9aeMbIM  SKCIIEPHMEHTAIbHO-HCCIIENOBATETAbCKOH
JAeATeJBHOCTH, Oprann3oBanHoi ¢ nmomoreto [1C (Hampumep, I'nasa I, m. 1.8, 1.
1.9.1, n. 1.10), ¢opmrpyer wHCCIENOBATENBCKHE YMEHHS, HHHIJHHDPYET
CaMOCTOATEIBHOE IIPHOOPETCHHE 3HAHHH,

* pearH3alHA HAeH anropuTMu3aquu ooyacHuA B 1IC y1eOHOro Ha3Ha9E€HHA
(manpumep, I'maBa Il, m. 1.9.2) uannuupyer oOydeHHE ONTUMAILHOMY IOWCKY
CTpaTeruy pelIeHus 3aa4 ONpPEEICHHOTO KJlacca, pa3BHBAET aJITOPHTMHIECKHH,
JIOTHYECKHH CTHIIb MBIIILTCHHA,

* HCIT0/IF30BaHHE yI€OHBIX 0a3 JaHHBIX, FJICKTPOHHBIX TAOJIHI], IPHMEHEHHE
cHCTeMBI MOATOTOBKH TekctoB (Hanpumep, ['nasa I, m. 1.2.2 1. 1.3.3),BkimtoucHue
B oOydamue TNporpaMMbl JCSATCIBHOCTH 10 KJIacCH(UKAMKA — ydeOHOU
uHpopmanuu (Hanpumep, ['nmasa I, m. 1.7.4, n. 1.9.1) gopmupyer kyasTypy
YIEOHOH JesATe/IbHOCTH, HHPOPMALIHOHHYIO KYIBTYPY 00y9aeMoro,

* Hanboee nepcrekTHBHBIMH ABIAI0TCA 11C pa3BHBaromero H 00y4aromnero
HazHageHrg (Hanpumep, ['masa Il, n. 1.3.3,n. 1.6.2,n. 1.8.2,n. 1.9.1,n. 1.9.2,m.
1.9.3), mcroe30BaHHEe KOTOPBIX OOECIIEYHBAET OPTAaHU3AIMIO PAa3HOOOPA3HBIX
BUJIOB y4eOHOW [eATENbHOCTH, HANpaBICHHOW HA pa3BHTHE TBOPYECKOTO
ITOTEHIIHAIa 00y9aeMOro, OIPEe€HHBIX BHIOB MBILIICHHA, TPEHHPOBKY IAMATH,
(POpMHPOBaHHE PEaKIHH Ha HENPEABHACHHBIC CHTYAL[HH, YMCHHA IPHHHMATb
OIITHMA/TBHOE PEIICHHE B CI0KHOH CHTYAIHH.

[ToxpITOXMBAs aHAIU3 TIEIArOTHYECKON IIeJIECOO0OPA3HOCTH HCIIOIb30BaAHUS
[1C y4yeOHoro HazHaueHus: paznuuHbix TumnoB ([mama |, m. 2.3, m. 2.4), cnexyer
OTMETHUTh, YTO I[PHOPHTETHOH (Kak ¢ TOYKA 3pPEHHS IeJaroruvecKoil
3p(EKTUBHOCTH TPHUMEHECHHS, TaK W peaJM3alMi COBPEMEHHBIX TEHICHIIMNA
nporiecca  uHpopMaTH3alMU ~ OOpa3oBaHWs)  gBIJETCA  pa3paboTka  TeX
IPOTPaMMHEIX  CPEJCTB, KOTODBIE pEAaTH3VIOT HACH TEOPHH OOy9cHHA,
OpPHEHTHPOBAHHEIX HA PA3BHTHE IHIHOCTH 00y4aeMOr0.

B cBiI3u ¢ O3THUM cleayeT KOHCTaTHPOBaTh OCOOYH HEOOXOAMMOCTh
BBIJIBUKCHUS Ha mepeHuii tian (mpu pa3pabortke nepcnektuBHbIX [1C yueOHOTO
HA3HAYCHUS) KOHIICTITYa bHBIX MCHXOJIOTO-TICarOrMUECKUX aCIEKTOB MPOOJIEMBbI
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co3manuss u  wucnoip3oBanms [IC B measx OOydeHHST ©  Pa3BUTHS
UHTEJUICKTYaJIbHOTO TOTEHIIMAIA WHIUBH/IA, B TOM YHCIIE ONpPEIC/ICHHs YCIOBUI
peanu3alniy YHUKAIbHBIX (C TOYKH 3pPCHHS MEIArOTHYeCKUX IMPUMEHEHUH)
Bo3mokHoctert CHUT ('nmasa |, . 1.2).

2. AHanuM3 BO3MOXHOCTEN MUCMNONIb30OBAHUA Y4YE€OHbIX MPOrpamMMHbIX
CpeAncTB (3apybexHble pa3paboTKu)

2. 1. Titnee Aativi ey Winitt MicnatietimodboryyimBddicetiorBpfrans).

Anamms TIC yuebnoro HazHauenust gupmsl Advisory Unit Microtechnology
in Education [106]mo3Bomnsier moapasnenuth ux Ha [IC mis m3ydeHus «OcCHOB
uHbopMarmoHHon TexHonoruu», IIC nns cozmanHus rpaduueckux MOCTPOCHHH,
yueOHble 0a3bl JaHHBIX U HMH(DOPMALMOHHO-TIOMCKOBBIE cucTeMbl, [IC urpoBoii
HarpasieHHoCTH, cepBucHsbie [1C.

2.1.1. TIC, nupemHa3sHaueHHble MiId H3ydYeHHA Kypca  «OCHOBBI
MH()OPMAITMOHHON TEXHOJIOTHI.

Uccnenoanne IIC, mnpenHazHaueHHbIX it oOydeHus  «OcHoOBaM
MH(OPMAIMOHHOW TEXHOJOTHUW», TMOKa3ajio, YTO B OCHOBHOM HUX MPUMEHEHHE
npeciielyeT ABOSIKYIO 11eJib. DTO, BO-TIEPBbIX, pACHIMPEHHE KPYro3opa 00yuyaemMoro
B 00JaCTM TNPUMEHEHHsI CPEACTB HMH(POPMALMOHHBIX TEXHOJOTUH B Yy4eOHOU
NEesATEeIbHOCTH, B OBITY, Ha JIOCYyre M, BO-BTOPBIX, 3HAKOMCTBO C YCTPOMCTBOM H
apXUTEKTypoil coBpeMeHHbIX OBM, a Takke C pa3Iu4yHbIMU SI3bIKAMU
nporpaMMupoBanusa. HekoTopeie mporpaMmbl, KOTOpbIE CIyXaT Ajsi oOydeHus
HAaYMHAIOIIMX I0JIb30BAaTENIed CTPYKType M apxurekrtype OBM, npeacraBisior
MOJIb30BATENI0 HA JKPAHE «MAIIWHHBIE» WHCTPYKLUMU HCHOJHUTEIBHOIO LHKIIA.
PabGotass ¢ mporpammoii, monap30BaTeNh H3y4daeT CTPYKTypy OBM, paboty
OTJICIbHBIX €€ Y3JIOB, TOCTUTAeT Mpoluecc (PyHKIMOHUPOBAHUS COBPEMEHHBIX
OBM.

[IpuBenemM HEKOTOPBIE IPUMEPHI.

[Iporpamma «DAPT» mnpenocraBiser B pacHopsiKeHHE T0JIb30BaTENs
CBOCOOPA3HBIA «KOMITBIOTEPHBIN S3bIK», IMO3BOJISIONIMI BBIBOJUTH Ha 3KpaH
«yepenanibio» rpaduky U caMoCTOATENBLHO CO3/aBaTh IpauuecKue MOCTPOCHUSI.
B paccmorpenHoMm ciydae wujes, moszauMmcTBoBaHHas u3 KoHuenmuu LOGO,
peann3oBaHa aBTOPaMH B HECKOJIBKO MOJIU(PUIIMPOBAHHOM BapUAHTE.

«STOPRESSwpennaznauaeTcs Juist AeTei MIIJIIIEr0 HIKOJIBHOTO BO3pacTa.
C ee mOMONIbIO HAa 3KpaH BBIBOJUTCS HEOOXOAMMas IIKOJBHUKY WH(pOpMaius,
3HaKOMAIAs €ro C OCHOBaMU HH(pOpManmoHHOW TexHonoruu. [Iporpamma
MIOMOTAeT COYMHATH 3a0aBHBIC HCTOPUU B BHUAEC MPOCTEHIIMX MYJIbT()HUIBMOB,
UCIIOJIB3YS IIUPOKHE BO3MOXKHOCTH MaHUIYJIMPOBAHUS Ha SKpaHe rpaduueckoi u
TEKCTOBOW WH(OpMAITUEH B IIBETHOM TIPE/ICTABIICHUM.

OTaHIuTEIEHOH 0COOEHHOCTBIO UcCnenoBaHHbIX [IC, OpHEHTHPOBAHHEBIX HA
3HAKOMCTBO C COBDEMEHHBIMH HHQOPMALHOHHBEIMH TEXHOIOTHAMH, SABIAETCA
YIIPOIIEHHOCTh COAEPKAaHHA, CBOOOJHBIH BBIOOp pexHMAa paOOTEI, HIPOBAaA
HAIpaBJIEHHOCTb, BBIPAXKAIOIIASACS B CO3JJaHUU ONPEIEIEHHOTO UTPOBOro oHa, Ha
KOTOPOM ITPOUCXOJIUT MPEAbSIBICHUE YYEOHOT0 MaTepurara.
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2.1.2 I'paduueckue pegakTopsl y4eOHOTO ¥ HTPOBOTO Ha3HAUCHHUS.

[Tporpammubie cpeactBa tuma «MOSAIC» (dMo3anka») HpeacTaBISIOT
co0oi rpaduueckuil pemakTop € PACHIMPEHHBIMH BO3MOXKHOCTSAMHU. OHHU
NpeIHa3HAYeHbl JJI1 CO3JaHUsS Pa3IMYHBIX rpaduyecKux MOCTPOCHUM HAa OCHOBE
OCYILECTBIICHUS aQUHHBIX IPeoOpa30BaHuil ¢ rpa@UUECKUM DIIEMEHTOM (IIBETHOM
PUCYHOK, IIPEABAPUTENLHO MOCTPOCHHBIN B MOJIHBIN pa3Mep dKpaHa Ha KJIETYATOM
nojie). Co37aHHBIM HA KJIETYATOM I0JIE TPAPUUECKUI JIEMEHT MOKHO YMEHBIIUTh
1o pazmepoB 2:1; 5:1; 10:1u mepeHecTd Ha MpeABAPUTEIHHO OUYHUIICHHOE TMOJe
JKpaHa [IJIsl €ro JAanbpHeiero mnepemenieHus. Kaxpgoe mnepeMenieHue MOXKHO
(GUKCUpOBaTh, OCTABIISIA HA TIOJIE DKpaHa ciell (caM PUCYHOK B €r0 YMEHBIICHHOM
BUJIC), COXPAHSISI [PH TOM I[BETOBOM KOJIOPUT PUCYHKA.

Bo3MOxHBIMU  TIepeMeleHUusIMU  TpaUUYEeCKOro  BJIEMEHTa  SIBISIOTCS
reoMeTpuueckue mnpeodpazoBanus. [Ipm 3ToM Kakaoe HOBOE MECTOMOJIOXKEHHE
rpaUUecKoro JIeMeHTa MOKHO 3a()MKCHPOBATh HA 3KpaHe (OCTaBUTH cjien). ITo
MO3BOJISIET CO3/1aBaTh O0oratoe MHOrooOpaszue Pa3HOLBETHBIX MO3AMYHBIX MOJIEH,
HAallOMUHAIOIIMX PHUCYHKHM B JIETCKOM Wrpyiike Kanehgockone. Pabora ¢
rpa@uueckuM pelakTOpoOM TaKoro THIA TMO3BOJSET B MPOLECCE «OKPAHHOTO
TBOPYECTBA» O3HAKOMHUTh oOOydyaemMoro ¢ aduHHBIMU MpPeoOpPa30BAHUIMMU.
PesynbraToM paboThl 00yuaeMoro sBISETCS PUCYHOK (HApUMep, /U TKAaHU HIIH
HaHHO).

Hcnons3oBanne rpaguieckHx  pejakToOpoB  y4eOHOrO U UIPOBOTO
Ha3HAUCHUS, [PEJOCTAB/IAIOMHX  BO3MOXHOCTh  IPOH3BOJHTH  AQHHHEIE
peobpa3oBaHHd C IpPaQHIECKHM JJIEeMEHTOM, BO-IIEPBBIX, CIOCOOCTBYET,
3CTETHIECKOMY BOCIHTAHHIO 00y9aeMOro W, BO-BTOPBIX, ITOABOJHT €I0 K
HHTYHTHBHOMY ITOHHMAHHIO CYII[HOCTH F€OMETPHIECKHX MPE0OPa30BaHHH.

2.1.3.Y4eOHsie 60a3bl JaHHBIX.

VYyebnble 0a3bl JaHHBIX U UH(HOPMAIMOHHO-TTOMCKOBBIE CUCTEMBI IOCTATOYHO
HIMPOKO mpeacTaBiieHbl B uccienyeMoix [1C. B HuX peannsyroTcsi BO3MOKHOCTH
TpaJMLIMOHHOMN 0a3bl IaHHBIX, PJIEKTPOHHBIX TAOIUIl, TEKCTOBOTO PEIaKTOpa.

[IpuBeneM HEKOTOPBIE NPUMEPHI.

«ALPHA» nipeacraBiser co6oil JOCTATOUHO MOIIHBIM S3BIKOBOM MPOIIECCOp,
NpeIHAa3HAYEHHBIM /I CO3JaHUs JUTEPATYpHBIX TEeKCTOB. OH copepkut 0azy
JAHHBIX HA TOJITOPHI THICSYM CJIOB M IMO3BOJSET MOJB30BATHCA €10 JJISl MOMCKA
HEOOXOJUMBIX CJIOB, COPTHPOBKHM TEKCTOB, CO3JaHUS COOCTBEHHBIX TEKCTOB.
HcnonszoBanne «ALPHA» nenecoobpazHo mnpu 0OO0ydyeHHUH MpeaMeTaM
TYMaHUTapHOTO IHMKJIA, B YACTHOCTH HAMHCAHUIO COYMHEHUU, TPU H3YyYCHUH
JUTEPATYPHI.

[IpumepHO TakMMU 3K€ BO3MOXKHOCTSIMH 0O0JIaJaeT TEKCTOBBIM PEAAKTOP
«ECONET QUEST» Gonpmnm Habopom cioB. bonee momrnas Bepcus — 6aza
naHHbix «QUEST»u «QUEST 64» —1o3Bonsier mo TpeOGOBaHUIO TOJIH30BATEIIS
OCYIIECTBIISITh 3aMPOC, BBIOOP U MPOCMOTP TOKYMEHTOB, COJIEPKAIINXCS B HEH.

«QUEST IN HISTORY>» no3BoJiieT OCYIIECTBISATh MOUCK MO Pa3IWYHbIM
nepuojiaM UCTOpUM HCKYycCTB. C ee MOMOUIbI0 MOXHO HCCIENOBATh pa3inyHbIe
METOAMYECKHE uer 00ydeHus: ucropuu. Tak, mpu pacCMOTPEHUHU TOTO WIJIM UHOTO
UCTOPUYECKOTO Mepuofa M3 0a3bl JAHHBIX IEJICHANPABICHHO MOXHO BbIOpATh
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oTpeneNeHHy uHpopManuoo (HarmpuMep, O MOJUTHYECKOW WU SKOHOMHUYECKOM
00CTaHOBKE B CTpaHe€ B JaHHBIA MEpUOJ, OO0 JSNHUAEMHSIX, MOCETHBIIMX B
UCCIICIYeMbIH TEpHOJl 3Ty CTpaHy, O ee KyJabType u T. A.). OOydaemomy
npeajiaraeTcsi clejiaTh OINpeJeieHHbIe BBIBOAbI HAa OCHOBAaHUM HH(POpPMAIIUH,
MOJIy4eHHOU 13 0a3bl JaHHBIX, JOCTOBEPHOCTh KOTOPBIX MIPOBEPSET MporpamMmma.

«QUEST AND QMAP IN THE GEOGRAPHY CURRICULUM#o3BOmISIET
OCYHIECTBUTh  MOUCK 0OBeKTa 1O  reorpaduueckoir  kaprte. Yersipe
JIEMOHCTPAIIMOHHBIX TPUMEpPA MOKAa3bIBAIOT, KaK MOXHO HCHOJib30BaTh 310 [IC
npu u3ydyeHuu reorpaduu cpenHed wmkonbl. Bosmoxknoctu IIC mo3BossioT
OCYIIECTBUTh HAIMOJHEHHE 0a3bl JaHHBIX MHQOpMAIMEe O roponax, mpodiemax
9KOJIOTUH, AeMorpaduu, o KIumaTe, 00 opraHu3aluy NPOBEACHUS MOJIEBBIX PadoT.

«QMAP>» o3BOIsI€T CO3/1aBaTh COOCTBEHHYIO 0a3y JaHHBIX reorpaduuecKux
O0OBEKTOB MO  CIEUUATbHO TMOJTOTOBICHHBIM TeorpaduyeckuM  KapTam,
NPEeNOCTaBIseT  BO3MOXKHOCTh  JEMOHCTPUPOBaTH  HM3MEHEHHE  MaciTada,
BBITIOJIHATDH 33JaHUS TI0 MACILITAOUPOBAHMIO.

«Y4yebOHas 0a3a MaHHBIX MO XUMHUM» COJACPKUT HMH(PoOpMaruioo 00 y4eHBIX-
XUMUKax (Omorpaduueckue JaHHbIC, CBEJICHHS O HAYYHOW JIEATCIILHOCTH,
OINMCAHKWE CYIIHOCTH HAYYHBIX OTKPBITHH W T. 1.). KpoMe TOro, oHa coIep»uT
yueOHyr0 uHOOpMalM0 IO paszzaenaMm o0Ieo0pa3oBaTeIbHOTO Kypca XHUMHH.
Bo3MoxXHOCTH 6a3BI JaHHEIX I103BOJITIOT 110 OINPELETICHHBIM IPHIHAKAM H IO HX
KOHBIOHKIIHH BBIOHpAaTh YY€OHYI0 HH@OpMALHIO, HYXHYIO I0JIb30BaTelllo,
a3MeHATs (IpU HEOOXOAMMOCTH) YCIOBHA BEIOOpa. Hcronbs30Banve Takux 0a3
JaHHBIX 00ecIIeqHBAeT MHOIOACIIEKTHBIH IT04X0J K H3Y9EeHHIO OIPE]eIIEHHON
TEMBI Kypca, YTO CIIOCOOCTBYET KaUECTBEHHOMY YCBOCHHIO YYEOHOIO0 MAaTEPHAIA,
B YAaCTHOCTH W3YYCHHMIO MHCTOPUM HAYYHBIX OTKPBITUH, TMOCJIEIHEEe HMEeT
HEMaJIOBa)XHOE 3HAUEHUE B Tporiecce OpMHUPOBaHUS MPEACTABICHUN O Oyaymei
npodeccur 00y4aemMoro.

AHaNOTUYHBIMU BO3MOXHOCTSIMU oOnafaeTr «YyeOHas 0a3a JaHHBIX II0
UCTOPUU», COJACPKAHUEM KOTOPOH CIIY’)KUT WHGPOPMAIUS O KHUTEIIX HEKOTOPHIX
PErMOHOB CTpaHbl, BeCbMa pa3HOOOpa3Hasi Mo cojaepxkaHuto. Paboras c 06a3zoif
JAHHBIX, [0JIb30BATENb MOXET MOJYyYUTh HMH(POPMALMIO O YMCIEHHOCTH,
HAIlMOHAJIBHOM COCTaBE, MPOQECCUsX KUTENEH NaHHOTO PErvoHa B OTIEJIbHbBIC
ucropuueckue nepuoasl. Mudopmanus npeacrapiserca nudepeHIupoBaHHO: 1O
rojgam, ACCSITUIIETHSM, CTOJETHSIM, OTACIbHO IaHHBIE O MYXKCKOM, MXEHCKOM
HACEJICHUH, JIETSIX, C YUYEeTOM Bo3pacta kuteneid. meercs undopmarms o padote,
BBITIOJTHSACMONM JKUTEISIMH ~ JITAHHOTO pernoHa (Hampumep, wuHpoOpMamus o
KOJIMYECTBE KHUTENE B JaHHOM PErroHe, 3aHMMAIOIIUXCS PEMECICHHUYECKUM
TPYJAOM, CEIIbCKHM XO3SMCTBOM H T. 1.). Bo3MoXHOCTH Takoil 0a3bl JaHHBIX
MO3BOJIAIOT, HAIPUMEP, U3BJIeUb MH(OPMALIMIO O TOM, KaKylo paOOTy BBIMOIHSIIN
YKUTENM JaHHOTO pernoHa B Bo3pacte oT 11 g0 15 et B 1888r., u cpaBHUTH ee C
uHpopmarmeit Takoro ke xapakrepa 3a 1988 r. Ilpuuem 3Ta wuHbOpMaUs
BBIJIA€TCS B BUJIE CMIEIIUATBHON TaOIHIIBI.

[Tono6Has uHpopMalus TPEACTABISIET UHTEPEC KaK sl COIMOJIOTUYECKOro
UCCJIEIOBAHMSI, TaK U B KayecTBE Y4eOHOro Marepuana JUisi CaMOCTOSITENIBHOIO
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dbopmynupoBaHus 00y4aeMbIM BBIBOJOB U 0000meHnii 00 0COOCHHOCTSIX
COIMAJIbHOM CpeJibl JAHHOTO PETMOHA B OINPE/ICNICHHBI UCTOPUUYECKUNA TTEPHO/I.

Bo3moxkHOCTH Takux y4eOHbIX 0a3 JaHHBIX MO3BOJISIOT MPUMEHATh WX KaK B
IpoLIecce CaMOCTOSITENIbHON padOThl MIPU YCBOEHUU HOBOTO Y4eOHOro Marepuaa,
OCYIIECTBJISIE MOUCK HE0OXoAuMOM MHGOpMAILIMK, TaK U AJi1 BRIPAaOOTKU YMEHUMN
00pabaTtbiBaTh HH(MOPMAIIHUIO TIO TPEICTaBICHHOMY 00pasIly.

Henocratkom  momo6HOro poxa ydeOHbIX 0a3  JaHHBIX  SIBIAETCS
OTPAaHUYEHHOCTh WX BO3MOXXHOCTEH NpPH IOUCKE IO COYETAHUIO IPHU3HAKOB.
Kpome Toro, Hamo OTMETUTh M TOT (DaKT, UTO KOHCEPBATHBHBIE CBOMCTBA TAKHX
0a3 JaHHBIX NpPeodsagaroT Haa  JAMHAMUYECKUMHU. OTO  MPUBOJUT K
NPEBAJIMPOBAHNIO  JEKIIAPATUBHOTO  NpEACTaBICHUS  HMHPOpMAaIUU  Haj
NpoleIypHbIM  (OEKIapaTHBHBIM ~ HA30BeM  MPEJCTaBICHHE  WH(OpMAINH,
XapaKTepu3yeMoe TeM, YTO OCHOBHAS 4acTh MH(POPMAIUH MPEICTABISETCS B BUC
CTaTUYECKOM COBOKYNHOCTH (PAKTOB, KOTOPHIMH MOKHO MaHUIYJIUPOBATh C
MIOMOIIIBIO OTPAHUYEHHOTO HA0Opa YHUBEPCATBHBIX MPOIIEIYP).

HecmoTpss Ha 3T OrpaHuUYeHMs], BBIILICONUCAHHbIE yJeOHbIe Oa3bl JAHHBIX
[e1ecoo0pas3Ho HCIOIB30BaTh B IIPOLECCE BBIPAOOTKH YMEHHH H HABBIKOB IIO
00paboTKe HHPOPMALIHH KaK BO BpEMA IPOBEAECHHA CAMOCTOATEIBHOH pabOThI B
NEPUOJl O3HAKOMJICHHMSI C HOBBIM YYEOHBIM MaTEpUaOM, TaK U B IIPOLEcce
KOHTpOIZ  (CaMOKOHTIpO/II) pe3yJIbTaTOB YCBOEHHOTO H KOPPEKIHH IO
DPE3YIBTATAM KOHIPOJIA.

2.1.4. OnpeneneHHbI UHTEPEC MPEACTABISAIOT HHHOOPMAIMOHHO-TIOUCKOBEIE
CHCTEMBbI, OCHOBaHHBIE HAa «IMXOTOMHUYECKOM JeleHum» (meneHue oObema
noHsTus (Kmacca, MHOXKECTBA) Ha JIBa CONOJYMHEHHBIX KJIacca MO MPHHIIUITY
UCKJIFOUEHHOTO TPEThET0 <«@» WiIH «He a»). lcmonp3oBaHWE TaKUX CHUCTEM
NO3BOJIAET Ki1accuuuupoBath HHGOPMAIUIO MO ONpeNeIeHHBIM npu3Hakam. [1pu
OIMUOOYHBIX JEHUCTBUAX TMOJb30BATENsl MPOrpaMMa yKaszblBaeT Ha OIIMOKY,
BbIJIaBasi MPaBWIbHBIN rpad nmoucka. [Ipu BepHOM pe3yabpTaTe nporpaMmma B KOHIIE
paboThl TpencTaBigeT o0yyaeMoMmMy rpad €ro TMOHCKa JUisi CpPaBHEHHUS C
ONTUMAJbHBIM IpaOM, KOTOPbIA MOKET ObITh BBIBEICH HA SKPaH.

IlprmeHeHHe HHPOPpMALIHOHHO-ITOHCKOBBIX CHCTEM @OPMHPYET YMEHHA IT0
00paboTke HH@OpMALHH, B YACTHOCTH KIACCHQHKALHH HHOOpManuu. Takue
porpamMmbl  L1€JI€CO00pa3HO MCMOJIb30BaTh IPU CaMOMOJTOTOBKE, KOHTPOIJIE,
CaMOKOHTpPOJIE 3HAHHM.

2.1.5.Yue6Ho-urpossie [1C

OmnpenenceHHblii MHTEpeC mpeacTaBisiioT ydeOHo-urposbie [IC («[lunmor u
HaBUTATOP», «BOCXOXKIEHNE HA TOPHBIA Xpeder», «IypucTHuecKuil narepb»), B
KOTOPBIX 32 OCHOBY COJIEpKaHUS B3iTa uUrpoBas cutyanus. OHU oOecreunBaoT
YCTOMYMBYIO MOTHBALIMIO K YYacTUIO B JIE€JIOBOM WIPE U 3aMHTEPECOBAHHOCTH
MOJIB30BATENSI MPU M3YUYEHHUH OMPENESIEHHON MOJENH MpeiaraeéMoil CHUTyalluu.
Hns stux TIC orOGuparoTcss cUTyaluu, KOTOPbIE MOXKHO OXapaKTepHU30BaTh Kak
kputuyeckue.  Hampumep,  aBapuiiHas ~ cuTyalusi  0OpU YNpaBIEHUU
aBTOTPAHCIIOPTOM WJIM HaNpsDKEHHas CUTyalusi B TYPUCTUYECKOM IOXOJIE.
Hcnomp3zoBanwe 11C, MoageHpyrOMuX KPHTHIECKYIO CHTYALHIO, C KOTOPOW MOKET
BCTPETUThCA oOOydaemblid B OBITY, Ha MPOU3BOACTBE, B IMEPUOJ AKTUBHOIO
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CHOPTUBHOTO OTJbIXa, B Mpollecce OOyuYeHUs, CIIOCOOCTBYET HOPMHPOBAHHIO
VYMEHHH OpHEHTHPOBATECA B CJIOXHOH CHIYalHH, KOIJa OZHOBPEMEHHO
JCHCTBYIOT HECKOJIBKO (aKTOPOB H KOIZga Tpebyerca He3aMEJIHTEJIEHO MPHHATE
OIITHMAJIBHOE PELICHHE.

OcCTaHOBHMCSI HECKOJIBKO MOJpOOHEe Ha ONUCAaHUM OCOOEHHOCTEH TaKuX
IPOrPaMMHBIX CPEJCTB.

[1C «BocxoxaeHre Ha TOPHBINA XpeOeT» MO3BOJIAET MOATOTOBUTh TYPHUCTA JI0
camMoro BOCXOXxaeHHA. Kak M3BECTHO, MpU BOCXOXKIEHUU HA TOPHBIA Xpeder
HEOOXOJMMO YUUTHIBATh Takue (HaKTOPHI, KaK HAJIMYKE TOCTATOYHOTO KOJUYECTBA
IPOJAOBOJBCTBEHHBIX 3aMacoB, aJIbIIMHUCTCKOTO CHApsDKEHUS, MPOBOJHUKOB,
3HaMX JaHamadT paitona u np. [IC npennasHavaeTcs 11 BBIpaOOTKH yMEHUN
onpeAensiaTh Hanboyiee ONTUMAIbHBIA MapHIPYT BOCXOXKACHUS C MUHUMAJIbHBIMU
maTtepuaiabHbiMu 3aTpatamMu. C momompio [IC MOXHO «Ipourpatb» BO3MOXKHBIE
CUTyallud Ha COOTBETCTBYIOLIEH MOJENH, BBIOpAB B UTOI€ HAWJIy4dlIUil BapUaHT.
ITpu 5TOM Ha 5KpaH B 1000 MOMEHT BPEMEHU MOXKHO 3aTpe0oBaTh KapTy paiioHa,
110 KOTOPOM MOJIb30BaTEINb MPOJIOKUT MPEATNOIaraéMblii MapIIpyT U MPOBEPUT €TO
ONTUMAJIbHOCTh, YUYUTBIBasg Bce HeoOxomaumble (aktopbl. [IpuHumas perienue
nepesl OUYEepPEeHbIM IEPEXOOM 3apaHee MPOJIOKEHHOTO MaplIpyTa, MOJIb30BaTEIb
MOJKET 3aTpeOoBaTh Ha HKpaH MH(OpMaLMIO 00 UMEIOUIMXCA Ha JaHHBIH MOMEHT
BPEMEHM 3aracax MPOBHAHTA, O IMPOrHO3€ MOrobl, O HAJUYMUU MPOBOJHUKOB U3
MECTHBIX KUTEJIEN U IIP.

MopenupoBanue B IIC onpeneneHHOW cHTyaluuu MO3BOJSET MOJb30BATEIIO
«IIPOUTPHIBATH» €€ pPa3UYHbIe BapHaHTHl. MOXHO HE TOJBKO Ha WUHTYHTHBHOM
ypOBHE BBIOMpPATh ONTHUMAJIbHOE DPELICHUE, HO U «IIPOCMATPUBATH» pa3IHYHbIC
BapHAaHThI, MPEJIOKEHHBIE TIOJIb30BATENIEM UJIH CllydaliHble. I3MeHsIst U yCIoXKHssA
UX, TOJIb30BATEIh MOJXET TAaKKe MPOTHO3UPOBATH pE3yJbTaT M MPOBEPATH
JIOCTOBEPHOCTh CBOETO ITPOrHO3A.

Ilprmenenne ywebHO-uIpoBeix 1IC, HCIOIB3YIOIQHX HACK OMNTHMH3ALHH
AeATEIEHOCTH 00y9aeMOro npH B3aHMOACHCTBHH C MOJEIBIO CHTYAaLHH, IOMOTr3€T
BBIOHpATh ONTHMAJIBHBIH BAPHAHT JEATEIPHOCTH B CBIMUTUPOBAaHHON CHUTYallWH,
QopMHpYET yMEHHA MPHHHMATh ONTHMAIBHOE DPEUICHUE B CHOXKHBIX PEaIbHBIX
YCAOBHAX. DTO MOXET MOCIYXXUTh CEPbE3HOW MOATOTOBKOW IJIsi 00y4aeMoro K
BO3MO>KHBIM JKH3HEHHBIM CUTYalLUsIM.

Ouenp BaxxHO, 4TOOBI Hcmoab3oBaHue I[IC Takoro Tuma He OBLIO OBI
ClIy4ailHbIM WM OeccucteMHbIM. HeoOxoaumo co3gaHue — onpeaesneHHOU
MICUXOJIOTO-METOUYECKON KOHIICTIIIMKA HMX MCIIONb30BaHMUs KaK IMPH MOJATOTOBKE
CHEIHMAIMCTOB  OMpeelieHHOro mpoduias, Tak W B TMpoIecce H3yuYeHUs
0011e00pa30BaTeIbHBIX MPEIMETOB.

Camy wuaer0 BbIOOpa ONTUMAIBHOTO croco0a peuieHus MpoOJIeMBbl,
BO3ZHUKAIOIIEH B TOM WJIM HMHOW CHUTyalluM, C IOMOUIbI <IIPOUTIPHIBAHUS»
pa3IMYHBIX ~ BO3MOJXKHBIX  BApUAHTOB  (YHKIHMOHHUPOBAHHUS €€  MOJEIH
1esnecoo0pa3sHo MEepeHecTH B MpeIMETHYI0 obusacTh. VMcnonbs3oBanue mogo0HOro
poJia MPOrpaMMHBIX CPEACTB Ha HBIHEUIHEM 3Talre MHPOpMaTH3alui 00pa30oBaHMs
1enecoo0pasHo B IPOLIECCE  OPraHu3alluyd  KPYXKKOBOM, BHEKJIACCHOM U
BHEUIKOJIbHOM paboTHl.
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Bounbmioli momynsipHOCTHIO MOJIB3YIOTCS HTPOBBIe MporpaMMel (tura «QUEST
ANUENTURES»), asnsionuecs reHepaTopaMy IPHKIIIOYEHUYECKUX CIOXKETOB. C
UX TIOMOIIBIO TIOJH30BATENb MOXKET CaMOCTOSITENIBHO CO3/1aBaTh HECITIOXKHBIC
MPUKITIOYEHYECKUE CIOXKETHI, MPUOOIIAACh K YMEHHIO MporpaMMupoBaTh. Jtu [1C
WHTEPECHBI Pa3HOOOpa3HeM WIPOBBIX CHOKETOB, Ha (OHE KOTOPBIX MOMKHO
00y4JaThCsi COCTABICHUIO KOMITBIOTEPHBIX MPOTPAMM.

OpurvHajibHOM M YBJIEKATEIbHOW peanv3alieil BO3MOXHOCTEU TEKCTOBOTO
pelrakTopa sBIs€TCs Wrpa, oOydaromas HpaBomHMcaHuio. [lepen Hauanom Hrpel
yuduTeIb MOATOTABIMBAET TEKCT, Ha KOTOPOM OyAayT oTpalbaThIBaThCs
omnpezeNieHHbIe TpaMMaTHYECKHe MpaBiiia. BHavane Ha 3KpaH BBIBOJUTCS HE BECh
TEKCT, a, HalpuMep, TOJIBLKO OJIHA OIpeJeeHHass OyKkBa (IOMyCTUM, «@» BO BCEX
cTpoukax Tekcta). [lepen y4eHWKaMu CTaBUTCS 3ajada. BOCCO3/IaTh HA JKpaHE
BECh TEKCT, HE JIOMYyCKas MO0 BO3MOKHOCTH rpamMmaTHuecKkux omuoOok. [Ipu stom
nporpaMMa BEAET MOJCYET MPaBWIBHBIX W OIMMOOYHBIX IOMBITOK, CO3/aBas
atMocepy COpeBHOBaHUs U a3apTa. BHavale, moka uayT NepBbie MPOOBI, OIIUOKH
He 3acuuThiBatoTCcs. Kornma HaiieH MmepBbIi MPaBHIBHBIN CJIOT, TOJCYET OYKOB
cTaHoBHTCs Ooiee xecTkuM. [Ipu pacimdpoBke TekcTa rpaMMaTHYECKue OIIUOKA
KOHCTaTHPYIOTCS KaK OTPHUIIATENIbHBIE OYKH. [leHa 0YKOB pa3nndyHa B 3aBUCUMOCTH
OT CJIOXHOCTH CJIOBa, BO3MOXKHOCTH YraJbIBaHUs CJIOBa, CTAAMHU WUIpbl (Ha4dasio
UTPBI, CEpeMHA, KOHEI) U T. J. BhIMIphIBACT TOT, KTO 32 HAMMEHBIIEE YHCIIO
MOMBITOK BOCCO3/IaCT BECh TEKCT 0e3 rpammaruyeckux omuook. I[Iporpamma
MOJKET BBICTABIISITh OLIGHKY 3a TMPOJEIaHHYI0 padoTy Kak B BHJE OYKOB
(mosb30BaTENI0 U KOMITBIOTEPY), TaK W B BUAE Oallia MO MATHOAJUTBHOW IIKaie
oueHok. B »tom IIC wurpoBas KOMIIOHEHTa BBICTYNAeT B KadecTBe
BCIIOMOTATeNbHOM, Tak KaKk OCHOBHOE BHHMaHHME OOy4YaeMblil  yJensieT
pacmuppoBKe TEKCTA.

HccrenoBaame BozmoxxHOCTeH [IC, B KOTOpBIX HIpPOBaA KOMITOHCHTA HE
IIPEBATTHPYET HAan y4eOHOH, ybOexJaeT B HECOMHEHHOH I[€IeCOOOPa3HOCTH HX
IIPHMEHEHHA B CBA3H C TEM, 9TO HX HCIIOJIb30BAHHE IIOBBIILIAET MOTHBALIHIO
O00yYeHHI H HHHI[HHPYET BBICOKYIO pab0TOCIIOCOOHOCTH 00Y1aeMOTO.

2.2. IIporpamMHoOe obecrieueHue I [EHTPOB 00pa3oBaHuA (AKIIHOHEPHOE,
o6mmectBo «EdicimoaSA . », Ucnanus).

[IporpamMmmHoe oOecrnedyeHue [Uisi IIEHTPOB 0Opa3oBaHHUS aKIMOHEPHOTO
obmectBa «Edicinco S.A.» [89pencraBnser nBa BHIa MPOTPAMMHBIX CPEICTB.
Oto [1C, npennazHadeHHbIe 17151 MPENOJAaBaHUSI OCHOBHBIX YU€OHBIX MPEAMETOB B
3-8x «kmaccax obmeoOpa3oBarenpbHor 1mkonel u  [IC  gns  oOydeHus
aJIMUHUACTPATUBHOTO NIEPCOHAA MOJIb30BAHUIO KOMITBIOTEPOM.

KomneioTepHble MporpaMMbl IO €CTECTBEHHBIM HayKaM, MaTeMaTHKe,
A3BIKOBBIM KypcaM OXBAaThIBAIOT MPAKTUYECKHM BCE HambOosee 3HAYMMbIE TEMBI
COOTBETCTBYIOIIETO y4eOHOro Kypca. AHaIM3 KypCOB IOKa3bIBAET, YTO TIpHU
BBIOOpE TEMBI Kypca W COJEp)KaHUs y4eOHOro maTepuana Juisi KOMITBIOTEPHOU
IporpaMMbl aBTOpaMH HE YYMTHIBAETCS HU CHelM(pHUKa TEMAaTHKH Kypca,
TpeOyromIel MCTOIb30BaHUS BO3MOXHOCTEH KOMITBIOTEpA ISl €€ W3Y4YCHHs, HH
0COOCHHOCTH M3y4aeMOro Marepuaia (Harmpumep, He0OX0IUMOCTh HCIIOJIb30BaAHHMSI
BO3MOXKHOCTEH KOMIBIOTEPHOW BH3yayiM3anuu). HeT Takke CChUIOK Ha
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WCIIOJIb30BAHUE ONPEJEICHHBIX TEOPETUYECKHX, KOHUENTYAJIbHBIX IOJOKEHUH,
00yCIIOBIMBAIOIIMX LEI€COO0Pa3HOCTh H3YYEHHMS] TEMbl Kypca C IOMOIIBIO
KOMITBIOTEPHON IPOrpaMMBbl. PacCMOTpEHHBIE NPOTrpaMMbl B OCHOBHOM HMEIOT
UI'POBYIO HAMPABJICHHOCTb. Mrpel mOpoil mepexonsT B a3apTHYH) WUIPY-IIOTOHIO,
UIPY-TIOMCK, WIPY — <«IOMaad B LEab». Peali30BaHbl OHH IO-pa3sHOMY, €CThb
BBIIIOJIHEHHBIE B IIBETE, €CTb B MOHOXPOMHOM BapuaHTe. HekoTopeie Hrpsl
U300MITYyIOT OOJIBIIMM KOJMYECTBOM YYAaCTHHUKOB — PAa3HOOOPA3HBIX 3BEPIOILEK,
JTOOPBIX MOMOIIHUKOB M 3JIbIX, MEIIAIOIUX JOCTHKEHHUIO MOCTaBICHHON IIEIH.
OmnwuiieMm 60see moapoOHO HanboIee MHTEPECHBIE U3 HUX.

2.2.1. TlporpaMMbel 1O MaTeMaTHKe, MpeAHAa3HAYEHHblE 11 OOy4YeHUs
apu(MeTHyecKuM JAEUCTBUSAM, MPEICTABIAIOT COOON Hrpy, NEWCTBHE KOTOPOU
IPOUCXOJNUT HA JIOCTATOYHO IIHPOKOM <II0JIE», BBIXOASAIIEM 3a IIEPUMETP 3KpaHA,
10 KOTOPOMY MOHO CBOOOJTHO «II€PEMEIATHCSI» C MOMOIIBIO0 Kypcopa, coOumonas
ONpEIEICHHBIE MPABWIA UIPbl. JTHU NpPaBWIA NPELyCMaTPUBAIOT BO3MOKHOCTH
«TepeMENIEHHUS 10 TOJII0», TOACUYETa OYKOB, PETUCTPAllMd BPEMEHHOTO MHTEpPBAJIA
U BO3MOXKHOCTb BBIMIPBIIIA IIpM MPABWIBHBIX OTBETaX Ha 3aJaBacMble
IPOrpaMMOil BOIIPOCHl apuPMETHUECKOTro coepxaHusi. CroKeTbl NMPUKIIOYEHHH,
MPOUCXOMSAIINX [0 <IIyTH CJIEJIOBaHHUSI» 00y4aeMoro, O4YeHb pPa3HOOOpPA3HBI,
UTPOBOM (POH OUEHH HACKIIIEHHBIN U YCI0KHEHHBIH.

2.2.2. AHanoru4Hsl MporpaMMsl o A3BIKY. B HHMX 3a4acTylo MCHOJIB3YETCs
«OeryIiasi CTpoka» ¢ MpOMyIIEHHBIMA OyKBaMH, KOTOpbIe HEOOXOAMMO BCTAaBUTH,
BBIMOJHSSA «CcTpenbOy». Hamo ormeruts, uto B 3Tux [IC upesmepHoe yBieueHue
UTPOBOM KOMITIOHEHTOH OTTECHSET Ha BTOpOM miaH oOyuwarouryro. bombimii
UHTEpEC MPEeACTaBIsSET NMPOrpaMMHOE OOecreueHue A3bIKOBBIX KYpCOB A 3—8X
kinaccoB. IIporpaMMbl  yuWTBHIBAalOT BO3pPAaCTHBIE OCOOEHHOCTH 00y4aeMbIX
COOTBETCTBYIOILIETO KJjlacca W HallelieHbl Ha Oo0yuyeHue 4TeHHIo, opdorpaduu,
rpaMMaTHKe, IPaBONUCAHUIO, HA YIIIyOJIeHHOE U3yUYEHUE UCIIAHCKOW JIUTEPaTYPBHI.

PaccmoTpuM HEKOTOpBIE IPUMEDHI.

Cepust oOyyaromux mporpamm «Jlamo» paspaGorana it (GopMHpPOBaHHUS Y
JeTell peueBbIX HABBHIKOB M YMEHHH Kak cpeicTBa oOmeHus. B ceputo «Jlamo»
BXOAAT Tpu nukina. «Jlano—0» — mporpamMmbl, MpeAHa3HAYEHHBIE NJisi JETel B
Bo3pacte OoT 6 10 8 yer, 3HAKOMSAT ¢ an(aBUTOM, €r0 COCTABISIIOIIMMHU U HMX
B3aUMOCB:3b10. [IporpaMMbl MOXHO HMCIIOJIB30BaTh TAKXKE JJII O3HAKOMIICHUS C
kinaBuarypoid [I9BM. «Jlano—1» —mnporpammsl, npenHa3HAYeHHbIE ISl IeTEl B
BO3pacte OT / 10 9 neT, KOTOpble MOMOJIHSIOT CIOBAPHBIN 3amac AeTei 1 00ydaroT
IPAaBUJIBHOMY TOCTPOEHHUIO (ppa3, 3JIEMEHTapHBIM TpaMMaTHYECKUM IpaBUiaM,
opdorpaduu, TEXHUKE YTEHUS, PA3BUBAIOT 3PUTEIBHYIO MaMATh. «Jlamo—2» —3To
porpammsl, npojaospkaromue uaen «Jlamo—1». OHu 3HaKOMSAT ¢ 3J€MEHTAapHBIMU
CUHTAaKCHYECKUMU CTPYKTYPaMH U COBEPLIEHCTBYIOT TEXHUKY UTCHHS.

2.2.3.00y4aroniye urpsl.

Jlornueckast urpa «Tuk-tak» («Mbl HrpaeM ¢ dYacaMu») HMECT IICNIBIO
(¢opMupOBaHHE Yy MJAAIIUX [IKOJbHUKOB HABBIKOB YTEHHMs M IOHMMAaHUS
NOKa3aHUM YacoB, CUYUTBIBAEMBIX C OObIUHOro wuudepbiara. DTa wUrpa
npeaHa3HadeHa Ui jaered 6-—8 yer, oOsmajgaroummx JOCTaTOUYHBIMM HaBbIKAMU
YTEHUS U MUCbMA, YTOOBI MOHATh MHCTPYKLIMHU, BBIBOJUMBIE Ha 3KpaH. [Iporpamma
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«TuK-TaK», BBIIIOJHEHHAS! B BUAE UIPHI IJIs OAHOTO WM JBYX HUI'POKOB, HaXOJUT
CBOE pa3BUTHE B BHJE JBYX pa3iIMuHbIX oOydaromux urp: «Haiigum OykBy» u
«upx».

«Haiigu OykBy» —3TO0 Urpa, NpeaHa3HaueHHas sl 00y4eHHUs pacliO3HAaBaHUIO
cinoB. Mrpa HamoMuHaeT 1o CBOEW CyTH MONYJSIpHYXO Hrpy «Bucemuna».
ITporpaMMa 3agaer clOBO, a WIPOK, ClIeAys TEKCTaM-IIOJACKa3kaM U BbIOMpas
OyKBbl U3 NPEIJIOKEHHOIO CIIMCKA, TOSABISAIOIIEIOCS Ha DJKpaHe, JAO0JDKEH
NPAaBUJIBHO 3aKOHYUTH COBO. «Haiinu OykBY» MpeacTaBisieT cO00M OTKPBITYIO
nporpaMmy, K KOTOPOHW MOXHO JOO0aBISATh OOJIBIIOE KOJMHYECTBO CIIOB U
COOTBETCTBYIOIIMX WM  TEKCTOB-TOJACKa30K. llocmennue  Moryt — OBITB
MOIU(ULIMPOBAHBI WM IETUKOM 3aMeHEeHbl. lmeeTrcs Takxke BO3MOXKHOCTD
MOJIHOCTBIO yOpaTh BBIBOJ Ha 3KpaH MOACKAa30K. «I JTaBHOE AEHUCTBYIOIIEE JIULIO»
IpOrpaMMbl — 3TO CUMIIATHYHAs 3BEPIOIIKA, MOMEIIEHHAs! B CIOXKHBIA JaOUPHUHT,
Tasmuil B cebe pasznuuHble omacHOCTH. llepenBuras ee, mosib30BaTenb JOJIKEH
IIPaBUJIBHO OIIPENEIINTD 3araJaHHOE CIIOBO.

[Iporpamma  «l{upk» mnpeanazHadeHa s (GOPMHUPOBAHUS  HABBIKOB
BBIIIOJTHEHUSI OCHOBHBIX apu(METHYECKUX ICUCTBHH (CIOKEHUE, BBIYMTAHMHE,
YMHOKEHHE U JEJICHUE) U UCTIOJB3YyeTCsl NeTbMU B Bo3pacTe ot 6 1o 10 mer. Cama
no cebe »dTa nporpaMMa MPEACTABISAET MPEXKAE BCEro0 HHTEPECHOE U
pa3BJIEKaTEIbHOE BpEMANpPOBOXIeHUE. HMrpa 3agaeT mpoCTyr0 ONEpaLHIo,
BKIIIOYAIOLIYI0 He Oojiee JABYX 4YHCEN, pe3yJbTaTOM KOTOPOW SIBISIETCA
ONPENEIICHHOE HAaTypaJibHOE 4Mcio. [lepenBuras nencTByroniee JMLo IO 3KpaHy,
3allOJIHEHHOMY 3aHHUMAaTeIbHBIMU H300paXKeHUSIMH, PEOCHOK JOKEH 3aBEpIIUTH
NPEJIOKEHHYIO ONEpaluio W BbIOpaTh BepHbIM pe3ynbTaT. [lpu HeBepHOM
BBIMIOJTHEHUH 33/IaHHOM ONEpaliy WK B CITydae «ruOenn» eHCTBYIOIIETo JTUla Ta
K€ camas oOIlepalys CHOBAa IPENJIaracTcsi Y4YEHMKY Ha HOBOM OJkpase. [lpwm
IIPaBUJIBHOM BBIIIOJIHEHUM JEUCTBUS YYEHUK YUTAET HA DKPAHE IMOOLIPUTEIIBHOE
COOOILIEHUE U TEPEXOANT K BBIIIOJHEHUIO HOBOI'O UTPOBOTO 3a/1aHUH.

XapakTepHOM 4epTON BBIIICONMCAHHBIX KOMIBIOTEPHBIX IIPOrpaMM SBISETCS
00s3aTeIbHOE HAJIMYME UrpoBOro (oHa, Ha KOTOPOM MPOUCXOAUT IPEICTaBICHUE
y4e0HOro marepuana. ITOT UTpOBOM (OH 0OeCIeunBaeT yCTONUYNBYIO MOTHUBALIUIO
K OOY4YEHMIO, OJJHAKO €ro BIMSIHHE OOYCIOBIMBAET MOBEPXHOCTHOE BOCHPUSTHE
yaeOHOM nHGOpMAIIUH.

2.2.4.«KOoMITBIOTEPHEII CEKpETaph».

[Mpaktnueckuii kypc «KOMIBIOTEpHBIM CeKpeTapp» pa3paboTaH s
VCIIOJIb30BaHUs AAMUHUCTPATUBHBIM IIEPCOHAIIOM B IPOLECCE KOMIIBIOTEPHOIO
YOPABJICHUS NPEINPUATAEM, B YAaCTHOCTH YIPABJIEHUS Je€laMH KJIUEHTOB,
cHaOXEHIIEB, TOPrOBBIX NpeacTaBuTened u mp. B mporpamMmuoe oOecrieuenue
«KoMIBIOTEpHBI CEKpeTaph» BXOAUT MOIIHBIA TEKCTOBBIA Tporieccop (Ha
KAaCTHJIbCKOM SI3bIKE), 3HAKOMCTBO C KOTOPBIM HEOOXOOMMO [UIsi TepcoHaa
JAr000r0 yUYpexaeHHs, OCHAIIEHHOTO KoMbioTepamu. K mporpamMme npusaraercst
PYKOBOJICTBO I0JIb30BATENS, B KOTOPOM YKa3aHbl OCHOBHbIE JaHHbIE O paboTe
OpEeanpUsITUs U NpUBEACHbl 3a1aHus A odydaembix. Kypc «KommbrorepHsiii
CEKpeTapbp» HCIOJIB3YyEeT B KAadeCTBE IOAACPKKH IPOrpaMMy KOMMEPYECKOIO
YIPaBICHUS C YNPOILEHHbIM HHTEpdecoM, crenuaabHO pa3pabOTaHHBIM IS
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oOyuenus. B uucno omepanuii, MNOANEPKUBAEMBIX MPOTPAMMOM, BXOJSIT:
noJi7IepKKa (PMHAHCOBBIX JIEJT; TEHEPAIUs OTYETOB, (hOpMa KOTOPBIX OMPEIEIICTCS
caMuM 00y4yaembIM, ()MHAHCOBBIE OIEPAIMH; TOPTOBIIA B KPEAWT; CIada *KHJIbIX
MOMEIIIEHUIT B HaeMm, TEHepalus OTYETOB IO HaiMy; TEeHepalus CYETOB IIO
OTYEeTaM; CKJIaJICKUE OTUEThI; TOPTOBBIE OTYETHI U JIP.

«KOMIIBFOTEPHBIH CEKPETApp» Kak I[PAaKTHKO-OPHEHTHPOBAHHBIH IAKeT
[e1ecoo0pasHo HCHOAb30BaTh B IPOLECCe (OPMHPOBAHHA KOMITBIOTEPHOH
IPaMOTHOCTH OOY9aeMBIX, I'OTOBAIHXCA HCITOJIB30BaTh B CBOCH JEATEIBHOCTH
KOMITBIOTEPHBIE TEXHOJOTHH IIPH O00pabOTkKe HHMOpMALHH, 4 Taike JIq
aBTOMATH3ALIHH  IIPpOLEcCa  BEJCHHA JEJIOMPOH3BOACTBA. Takwe  makerTsl
[erecoo0pasHo Takyke HCIIOJIB30BaTh B IIPOLecce MPEIIONaBaHHA IMPOYHIEHOTO
Kypca, 0becreTHBAaroIero NoATOTOBKY CEKPETAPEH COBPEMEHHBIX OQHCOB.

2.3.T1akets! hbupmer «CompuilLogicale (cnanms).

XapakTepHO! YepTOd NaKeTOB TMpOTrpaMM Y4eOHOro Ha3HAYCHHS (QUPMBI
«Compu Logical» sBnsercs HarIsgaHO-00pa3HOE NpPEACTaBICHUE Yy4eOHOU
uHGOpPMAIIUU ¥ OPHEHTALIMS HA CAMOCTOSITETIFHYIO YIEOHYIO IeSITeTbHOCTb.

[TpuBeneM HEKOTOPBIC TPUMEPHI.

[IporpaMMHBIE  CpeACcTBa TakeTa, NpeIHA3HAYEeHHOro Uil  OOydeHus
AHTIIMICKOMY SI3BIKY, TIPEJCTABIISIIOT HAa dKpaHe B BUJIE KAPTUHKU YacTh HHTEPhepa
asporiopta. [lomp3oBaTento mpenaraeTcss BHIOpaTh 000 ero QparMeHT s
paccmotpenus. Dukcupyss KypcopoM TOT WIM HHOW OOBEKT Ha KapTHHKE,
HpeHCTaBHeHHOﬁ Ha DJKpaHC, II0Jb30BATCIIb HMMCCT BO3MOXHOCTL IIPOYUTATH
COOTBETCTBYIOIIIEE Ha3BaHUE OOBEKTa HA AHTIIMKACKOM s3bike. [Ipu 3TOM MMeeTcs
BO3MOXKHOCTh MPOJIBIYKEHUS «BIIIyOb» KapTHHKU. Hampumep, u3 3ama a’ponopTa,
IIPEJICTABJICHHOTO Ha 3KpaHe, MOKHO BBIOPATH JII000M 00BEKT (HOoImycTHM, Kade), B
KOTOPOM B CBOIO OYepeab BHIOpaTh APYro OOBEKT (BUTPHHY C MPOAYKTAMH) H
IPOYHUTATh HA3BAHHUE OTNIEIBHBIX MPEAMETOB, OTMEYAEMBIX KYPCOPOM.

Wmu npyroii mpumep. Ha skpane mpeacTaBiseTcs B IIBETE KAPTHHKA C IEPEBOM
ompezaeneHHoro Buaa. OUKCHpys KypcOpoM JIUCT KPOHBI JepeBa WU KOPY €ro
CTBOJIa, MOXXHO YBHUJECTh B YBEIMYCHHOM BHUJC BBIODAaHHYIO 4YacThb JepeBa U
MOJyYUTh Ha SKpaHe HAUMEHOBAHHME €€ COCTAaBHBIX YACTEH, NETaIU3Upys BILIOThH
710 YPOBHS KIIETKU

Peannszanusa BO3MOXHOCTH MPOABHXEHHA «B ITY0b» KAPTHHKH H YBECTHICHHA
«I707 JTYITOH» BEIOPAHHOW €e¢ 9aCTH C BO3MOXXHOCTBIO ITOJTYIEHHI HHPOPMAIIHH 00
H3y9aeMOM OOBEKTE II03BOJIAET TIOJb30BATENI0 CAMOCTOATEABHO H3Y9aTh
CTPOEHHE H COCTAB HHTEPECYIOLIEr0 €T0 00BEKTA, MHOTOKPATHO BO3BPAINATECA K
HCTOYHHKY HHQPOPMAIIHH, H3MEHAA CBOH 3aIIPOCHL.

Ot BO3MOXHOCTHU O6YCJ'IOBJ'ICHBI IMPUMCHCHUCM CII€IMaJIbHOTO
MHCTPYMEHTAJIBHOTO  MPOTPAaMMHOTO  OOECHEYEHHUs, OPHUEHTUPOBAHHOIO HA
UCTIOJIb30BaHNE BO3MOKHOCTEH COBPEMEHHON KOMITBIOTEPHOU IpaduKH.

2.4. TlakeT mNpOrpaMMHBIX CpPEICTB MJIA CPEIHUX Y4EOHBIX 3aBEHCHMIt
«HverydiyMathematicroiideemSalvimg Microlabe (rpmer DempmSygsemmbtd.
(M3panis).

[Taker «Everyday Mathematics Problem Solving Microlakwsiouaer cemb
pa3aeNoB Kypca MaTeMAaTHUKH IS CPEIHUX YUEOHBIX 3aBEICHHMA, OXBaTHIBAIOIINX



77

OTJIeNbHbIE TEMbl y4eOHOro Marepuana apupMETHKH, anreOpbl, TeOMETPHH,
TPUTOHOMETPHH, CTATUCTHKHU. VICrogp30BaHWE TMakeTa OPHEHTUPOBAHO Ha
oOydyeHHe peIICHHI0O 3amad. [Ipu pelieHur 3agad  MMEETCs BO3MOXHOCTb
NOJIb30BAThCS TIOMOIIBIO, KOTOpas TpeajiaraeTcsi B BHIC IOJACKA3KH HIIH
MOIIArOBOT0 PYKOBOJACTBA JIJIsi pEIICHUS 3aJavyd. B Mmakere HMMEeTCs Takxke
BO3MOYKHOCTh aBTOMATHUYECKOTO aHAJIM3a Pe3yJIbTAaTOB PEIICHUs 3a/Ja4M, aHaIn3a
NPOJBIKCHHUSI B YYCHHWH, TIIOJABEJICHHUSI HWTOTOB JEATEIBHOCTH 00y4aeMoro.
OOpariaer Ha ceOs BHMMAaHHE BBICOKOE Ka4eCTBO ICTETHUECKOTO O(OpMIICHUS
MaKeTa, CEPBUC MOJIL30BaTeNs (MHOTOIUIAHOBOE MPEACTaBICHUE WH(GOpPMAIMH Ha
9KpaHe, BO3MOXKHOCTh BBEIOOpa PeKMMa pabOThl, SpPrOHOMUYHOCTh PaCIPeICIICHHUS
MOJIsL DKpaHa Ha 30HBI CEpBHCA, MPEACTaBICHUS yueOHOM mHOpMaluu, BBOJA U
BBIBOJ1a MH(POPMAITUH).

TlooxxHuTeBHBIM Ka9ECTBOM IAKETa ABIAETCA TO, YTO €r0 HCITOJIb30BAHHE
OPHEHTHPOBAHO Ha CAMOCTOATEIBHYIO PA0OTY MpH [I0BTOPEHHH HITH 3aKpPEILICHHH
IIPOHIEHHOI 0 MaTEPHAJIA, IAKET PEATHIYET HAEH IIPOOJIEMHOIO 0OydeHHA.

OrpaHM4YeHHEM  METOIMYECKMX  BO3MOXXKHOCTEH  Makera  SIBJISCTCS
HEIIeJIeCO00Pa3HOCTh €ro NMPUMEHEHUS TpU OOBACHCHHWH, TaK Kak IMPH 3TOM
HEOOXOJIMMO HCIOJIB30BaTh TEOPETHUYECKUI MaTepuan WM ONMUCAHUE CTPATeTUH
pelieHusl 3a1ad JaHHOTO Kiacca. Kpome Toro, B Mmakere HE peaii30BaHbI
rpaduuecKkue BO3MOXHOCTH cOBpeMeHHbIX [IDBM, 4uTo Takke OTpHIATEIIEHO
BIMSET Ha AUJAKTUYECKYI0 3HAUMMOCTh W OrpaHWYMBaeT chepy NpUMEHEHHUs
nakera.

2.5.Bre1BOAEI.

ITlonerroxkwuBas aHaIH3 BO3MOXHOCTEH HCITOJIB30BAHHA IIPOTPAMMHBIX CPE/JCTB
H CHCTEM 3apyOeXHBIX (QHpM, OTPaKAIOI[HH HAHOOJIee pAacIpOCTPaHEHHBIE
TEHCHIIHH [PHMEHEHHA IPOIPAMMHEIX CPEJCTB B YYEOHBIX IEIAX, CAEAYET
OTMETHTB CIIEAYIOIIEE.

* [IPOrpaMMHEIE CPEACTBA, HCIIOJB3YeMblIe B YYEOHBIX IEIIX, B OCHOBHOM
OpPHEHTHPOBAHEI HAa (YOPMHPOBAHHE KOMITBIOTEPHOH TPAMOTHOCTH, HA PAa3BHTHE
YMEHHH MPHHHMATH OINTHMAIBHOE PELICHHE B CJIOXHBIX PEAIbHBIX YCIOBHAX, HA
IIPHBHTHE YMEHHH H HABBIKOB CAMOCTOATEJIBHOH pa0OTBl, B HYACTHOCTH IIO
00paboTke HHPOpMALHH, HA OCYINECTBICHHE CAMOKOHTPOJA, CaAMOKOPPEKIHH
PE3VIBTATOB YI€OHOH JeATETAbHOCTH, Ha BBIpAOOTKY YMEHHH H HABBIKOB paOOTHI C
HHQOpMaAIIHEH,

* yCHIICHHE JHAAKTHIECKOH 3HATHMOCTH MIPOTPAMMHEIX CPEACTB JOCTHTAETCA
B PE3YIIbTATE PEATHIALHH BO3MOXHOCTEH. CPEJACTB COBPEMEHHOH KOMITBIOTEPHOH
Ipa@ukd, O00OECIIeYHBAIOMHX YCHICHHE HAITIAHOCTH, CO3JaHHe MOJEICH
H3y9aeMbIX  OOBEKTOB,  mporeccoB, 033  JaHHPIX,  O00ECIEIHBAIOIIHX
OCYIIIECTBICHHE PAa3HOOOPA3HBIX BHJOB H (OPM CAMOCTOATEIBHOH pabOTBI C
Y4eOHOH  HH@OpMaLHeH, IOJIb30BATEIbCKHX IIAKETOB, O0OECIICTHBAIOLIHX
@opMHpOBaHHE YMEHHH HCITOJIB30BaTh B YYCOHOH paboTe CHCTEMY MOATOTOBKH
TEKCTOB, IPAQYHIECKHE PENAKTOPEI,

* 3HAYHTECIBHOE BHHMAHHE ABTOPAMH TIPOTPAMMHBIX CPEICTB M CHUCTEM
YACIAETCI  OPIraHH3alHH  PA3IHYHBIX BHJOB  <OKPAHHOIO  TBOPYECTBAY,
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CITOCOOCTBYIOIIIETO0 ICTETHIECKOMY BOCITHTAHHIO 00y9aeMoro, IOBBIIICHHIO
MOTHBAI[HH O0OYYCHHA,

* TOJABISIONIEE OOIBUIHHCTBO IMPOIPAMMHEIX CPEJCTB, HCIIOIB3YEMBIX B
nemix OOy4YeHHS, OPHEHTHPOBAHO HA BBIITOJHEHHE HIPOBOH JeATE/IbHOCTH,
KOTOpas 9aIle BCEro CTHMYJIHPYET MPOLIECCHI YCBOECHHA YI€OHOr0 MaTEPHAIA,

* XapaKTEPHOH OCOOEHHOCTHIO MPOAHATHIHPOBAHHBIX MPOIPAMMHEIX CPEJCTB
ABJIAETCA IPEAOCTABIICHHE 00Y4aeMOMY Pa3HOOOpAa3HA OpraHH3AIJHOHHBIX (OpM
Y9eOHOH JeATe/IbHOCTH H BO3MOXXHOCTH CBOOOJHOIO BEIOOPa PexXHMa pabOTEI 3a
KOMITBIOTEPOM;

® HCIIOJIB30BaHHE OOJIBLIHHCTBA MPOIPAMMHBIX CPEJCTB HE "MPHBA3AHO" K
OIpEeIe/ICHHOH METONHKE HX IMPHMEHEHHA H HE IMPEANOIAraeT HCIOIb30BAHHE
JOIOJTHATE/IbHBIX HITH JPYTHX CPEACTB OOYICHHA.

FMABA Il
NMEPCMNEKTUBbI UCMNOJIb3OBAHUA CPEACTB HOBbIX
WH®OPMALIMOHHBLIX TEXHONOIMA B OEPA3OBAHUM

1. UudopmaumnoHHas cpena

1.1. B coBpemMeHHOM ITMBHJIM30BAHHOM OOIIECTBE ATara WH(opMaTh3auu
BCE€ €ro WIEHbI, HE3aBUCUMO OT MX OOIIECTBEHHOTO IMOJOXEHUS, HUCIOIb3YIOT
uHOpMaIMIO W 3HAHUA B CBOEH JIEATENbHOCTH, pellas HEeNpepbIBHO
BO3HUKAOIIME Nepel HUMH 3aaadd. [Ipy 3TOM NOCTOSHHO yBEIWYHMBAIOLIMAECS
3armachl 3HaHWM, OMbBITA, BECh MHTEIUICKTYaJIbHBIN MOTEHITMAT OOIIECTBA, KOTOPHIN
COCpPEIOTOYEH B KHMIaX, MATEHTaX, )XypHajlaxX, OTdeTrax, WAEsAX, aKTUBHO, Ha
COBPEMEHHOM  TEXHUYECKOM  YPOBHE y4aCTBYET B ITOBCEHEBHOM
IPOM3BOJCTBEHHON, HAYyYHOU, 00pa30BaTENbHON U APYTUX BUAAX ACSITEIbHOCTU
moaeit. LleHHOCTh MH(pOpMalNMKU U YAEIbHBIM BeC WMH(OPMALMOHHBIX YCIYT B
KU3HU COBPEMEHHOI'0 00IIECTBA PE3KO BO3POCTU. ITO JIa€T OCHOBAHUE T'OBOPUTH
0 TOM, 4YTO IJIABHYIO POJIb B TMpoliecce MHGOpMATH3ALUU HIPaeT COOCTBEHHO
uHpopmalus, KoTopas cama 1o cede He MPOU3BOJAUT MATePUATbHBIX IIEHHOCTEH.
[lon wunbopmamumeii (¢ oOmMX mMO3UIMI) OyaeM IOHMMAaTh CBEACHUS O
(aKTHYeCKUX JTaHHBIX U COBOKYITHOCTh 3HAHHUI O 3aBUCHMOCTSIX MEXIY HUMH, T.
€. CpEelCTBO, C IMOMOIIbI0 KOTOPOro OOIIECTBO MOKET OCO3HaBaTh ce0s U
GyHKUMOHUPOBATh Kak €AMHOE 1ejoe. ECTeCTBEHHO MPEeANooXKUTh, YTO
uHpopmarusi J0JKHA OBITh HAyYHO-JIOCTOBEPHOW, JOCTYIHOW B CMBICIE
BO3MOXXHOCTH €€ TIOJIyYeHHUs, MOHUMAaHUs U YCBOCHHWS, JaHHBIE, U3 KOTOPBIX
uH(pOpMaIUs U3BIEKACTCS, JTOJDKHBI OBITh CYIECTBEHHBIMH, COOTBETCTBYIOIUMU
COBPEMEHHOMY HAyYHOMY YPOBHIO.

Kak Obu10 yke cka3aHO, 00mIecTBO 3Tama WH()OPMATU3AMUHA XapaKTEPHU3yeT
MPOIIeCC aKTUBHOTO WCIOJIb30BaHUSI MH(OpPMAIUA B KA4eCTBE OOIIECTBEHHOTO
INPOJYKTa, B CBA3M C YE€M NPOUCXOJUT (POPMUPOBAHUE BBHICOKOOPTAHW30BAHHOU
WHOOPMAIMOHHOW  Cpe/ibl, OKa3bIBaIOLEd  BIUSHUE HA BCE  CTOPOHBI
KU3HEIEITeIbHOCTH YWIEHOB ATOr0 OOIIECTBA.

HNudopmarimonHas cpefa BKIIIOUYaeT MHOXKECTBO HH(DOPMAIMOHHBIX 00BEKTOB
U CBSI3€M MEXIy HUMH, CPEACTBA M TEXHOJIOTMM cOOpa, HAKOIUICHMs, Mepeaauu,
00paboTKH, MPOAYUHUPOBAHUS U PACIPOCTPAHEHUS HHPOPMALIUHU, COOCTBEHHO
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3HaHMS, a TaKkKe  OpraHW3alMOHHBIE W  IOPUIUYECKHE  CTPYKTYPHI,
NOJIIepKUBAIOIME WHHOPMAITMOHHBIE TIPOIECCHI.

OOmecTBO, co3maBas HWH)OPMAIMOHHYIO Cpeny, (YHKIMOHHUPYET B HEW,
U3MEHSET, COBepIIeHCTBYET ee. COBpeMEHHbIC HayUHbIE UCCIICOBAHMS YOSKIAIOT
B TOM, YTO COBEPIICHCTBOBaHUE MH(DOPMAIIMOHHON Cpefbl 00IIeCTBa HHUIIMUPYET
dbopMUpOBaHHE TPOTPECCUBHBIX TEHACHIUN PAa3BUTHS TMPOU3BOAMTEIHHBIX CHII,
MPOIECCHl MHTEIUIEKTyaU3allui JESTEIBHOCTH YJICHOB OOINECTBa BO BCEX €T0
chepax, BxiIodas u cepy o0pa3zoBaHUs, U3MEHEHHUE CTPYKTYPhI OOIIECTBEHHBIX
B3aMMOOTHOIICHHI 1 B3anMocBsizeit [10], [12], [13], [41].

1.2. B cBsi3u ¢ 0co00M BaXHOCTHIO BBHINIEH3JI0KEHHOTO OCTAaHOBUMCS Ha
OTIMCAaHWUU OCHOBHBIX HampaBlieHUH (OPMHUPOBAHMUS W CTAHOBJICHUS CPEJICTB,
METOJIOB U TEXHOJIOTUM, KOTOPbIE MPUBOAAT K MEpecTpoiike HH(OPMALMOHHON
Cpenpl, OTKpbhIBas HOBBIE BO3MOXKHOCTH TPOTPECCUBHOTO OOIIECTBEHHOTO
pa3BHUTHA, HAXO/SIIETO CBOE OTpaKEHUE U B cpepe oOpa3oBaHms.

1.2.1 MaremaTtu3zauusa 1 nHGOpMaTH3aLUs MPEAMETHBIX 001acTEH.

Hcnonp3oBaHne  COBPEMEHHBIX  MHGOPMAIMOHHBIX  TEXHOJOTUH  TMPHU
peanu3anuy BO3MOXKHOCTEH ammapaTa MaTeMaTHKH, B TOM YHCJIE MaTeMaTHYECKOM
CTaTHCTUKH, TIO3BOJISIET aBTOMATH3UPOBATh IMpolecchl 00paboTku mHOpMaImH,
pE3yNbTaTOB HAYYHOT'O OKCIIEPUMEHTa, WHTCHCH(PHUIMPOBATh NPUMEHEHHE
WHCTPYMEHTApUS ~ MAaTeMaTHUKH B COLIMOJIOTMYECKUX  HCCIEIOBaHUSIX.
Maremartuzanus 1aeT BO3MOXHOCTh IMOBBICUTh KAYECTBO MPUHUMAEMBIX PEIICHUMA
Ha BCEX CTaAMSIX Tpollecca MPUHSITHS penieHus udeiaoBexkoM uiau DBM 3a cuer
PUMEHEHUS COBPEMEHHBIX METOJIOB MHOTO(})aKTOPHOTO aHam3a,
MPOTHO3WPOBAHUS, MOJICIUPOBAHUSI W OICHKH BapHAHTOB, ONTHMAJIBHOTO
IUTAHUPOBAHMSI. DTO TO3BOJSIET MEPEUTH K pa3pabOTKe HAyYHO OOOCHOBAHHBIX
MOJXO/JOB K TPHUHSATHIO ONTHUMAJIBHOTO PENICHWS B KOHKPETHOW CHUTYaIlHlH,
UCTIONIb30BaTh METOJBI U CpelNCcTBa WH(GOPMATUKH B MPOIIECCE PEIICHUsS 3ajad
Pa3IMYHBIX TPEIMETHBIX 00IacTeH.

1.2.2 nTenneKkTyaau3anus eaTeIbHOCTH.

Peanmzamusi BO3MOXKHOCTEH TEXHHYECKMX ¢ TPOTPAMMHBIX  CPEICTB
COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHUH  MO3BOJISET:  OOECHEYHTh
ymnpaBieHue WHOOPMAIMOHHBIMUA TIOTOKaMH, OOIIasch C TMOJb30BaTENIeM Ha
€CTECTBEHHOM S$I3bIKE, OCYIIECTBISITH PACIO3HABaHHWE OOpPa30B W CHUTyallui, MX
kinaccudukanuio; 3pPexkTuBHO 00ydaTh JOTHUKE JOKA3aTeIhCTB; HAKAIUIUBATh U
WCITIOJI30BATh 3HAHUS;, OPTAHU30BBIBATH PA3HOOOpA3HBIC (POPMBI AEATEITHLHOCTH TI0
CaMOCTOSITEIbHOMY H3BJICYCHHIO M TMPEACTABICHUIO 3HAHUM, OCYIIECTBIATH
CaMOCTOSITEIbHOE ~ «MUKPOOTKDPBITHE»  HW3y4aeMOW  3aKOHOMEpPHOCTH. Bce
BBITIETICPEUNCIICHHOE CIOCOOCTBYET PAa3BUTHIO MHTEIICKTYIBHOTO TMOTEHIIHAIIA
WH/IMBHJIA, peAT3yeT UJCH pa3BHBArOIIero ooyucHus [4].

1.2.3.AHTerpaiiOHHbIE MPOIIECCHI.

WuaTerparnms COBpPEMEHHBIX UHGOPMAITMOHHBIX TEXHOJIOTHI C
OTepaIMOHaTbHBIMUA 00ECTIEYMBAET CHUCTEMHBIN 3PQEKT, CIeACTBUEM KOTOPOTO
CTAHOBUTCS «TE€XHOJOTMYECKUI IPOPHIB», HUMEIOMIMIA MECTO M B IEHarorHKe.
Bmecte ¢ TeM HCHONIB30BAaHUE COBPEMEHHBIX HH()POPMAIMOHHBIX TEXHOJOTHIMA
MOJIICPKUBACT OOIMME WHTETPAIlMOHHBIE TEHACHIIMA TMpollecca IMO3HAHUS
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OKpyXKaromieii  MHGOPMAIIMOHHOW,  JKOJOTUYECKOW,  COIHAIBHOW  CPEIbI,
CIOCOOCTBYET pean3aliy MPEUMYIIECTB Y3KOU CHeIMaln3alui U BO3MOXKHOCTEN
WHIUBUyalld3alliu  mpoiiecca  oOydeHusi, oOecrneuuMBass TEM  CaMbIM
cuHepruyeckuit 3 EKT B rmeaaroruke.

1.2.4. CoBepmieHCTBOBaHHE HH(PPACTPYKTYphl CHCTEMBI O00pa3oBaHHA U
MEXaHU3MOB YIIPaBICHUS.

Bo3moskHOCTB JieTkoro goctyna K MHGOPMAIMOHHBIM pecypcaMm, a B cdepe
obpazoBanusi — K WHHOPMAIIMOHHO-METOIMYECKOMY OOECIEYEHUI0 TIpoliecca
0o0y4eHUs, TUPAKUPYEMOCTh IMEPEJOBBIX MEJAarOrHYeCKuX TEXHOJIOTHH Ha 0Oasze
WCITOJIb30BAHUSL CPEIICTB HOBBIX HMH(POPMAIMOHHBIX TEXHOJOTUN 00ecreunBaeT
pacIIMpeHue U YKPEIUICHUE CBS3EH MEXKIY OTACIbHBIMH CTPYKTYPaMHU CUCTEMBI
o0pa3oBaHMsi, YTO MPUBOJUT K COBEPIICHCTBOBAHHUIO €€ WH(OPACTPYKTYPHI.
ABTOMAaTH3aIMsl MPOIIECCOB BEICHUS NIETOMPOU3BOJICTBA B yUeOHOM 3aBEACHUH,
peaanu3yeMoCTh YIPABICHHS OTACIIbHBIMU 3TallaMi y4eOHOTO MpoIecca NPUBOIUT
K COBEPILEHCTBOBAHUIO MEXAHU3MOB OPraHU3allMOHHOTO YIPaBJICHUS CHCTEMOMU
obpazoBanus [14], n3basisier OT pyTHHHOM, «OyMa)XHOW» pabOTHI.

1.3. EcrecTBeHHO NPEANOIOXKUTh, YTO pPa3BUTHE, COBEPIICHCTBOBAHUE
uH(OPMAIMOHHON cpelibl chepbl 00pa30BaHUs 3aBUCUT OT 00ECIEYEHUSI CUCTEMbI
0o0pa3oBaHMs Kak B II€JIOM, TaK M KaXJOTro Y4eOHOro 3aBEJEHUSl B OTAECIbHOCTU
CHeUaTN3UPOBAHHBIMU noJipa3IeJICHUSIMHU, NPUCIOCOOIEHHBIMU TUTSI
OpraHu3alWK  JCSITEIbHOCTH CO  CPEICTBAaMH  HOBBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTUH.

[lepeiinem K paccMOTpEeHHIO MPOOJIEM, CBS3aHHBIX C CO3JAHUEM CPEICTB
obydenusi, ¢yHkuuonupyrommx ©Ha ©O06aze HUT, m wux npumeneHnem B
CIIEIUATN3UPOBAHHBIX YIeOHBIX KAOMHETAX.

2. Cuctema cpeactB obydyeHuUss Ha 6a3e HOBbIX UMH(pOPMaALMOHHbIX
TeXHOmnorum

N3ydeHne oTedecTBEHHOI0 M 3apyOekHOro ombiTa Kcnoyib3oBanus CHUT, B
YaCTHOCTH KOMIbIOTEpa, B LEIAX OOydYeHHs, a TaKkKe TeopeTUuYecKue
UCCJeIoBaHMsT B 00nacTu mpodiieM HMH(OpMaTU3alMK 00pa30BaHUs MO3BOJSIOT
KOHCTaTUPOBaTh, YTO BKIIIOYEHHE KOMIIBIOTEpPA B Y4YEOHBIM MpOIIECC OKa3bIBAET
OTpEIEJICHHOE BIUSHUE HAa POJIb CPEICTB OOY4YEHUs, UCIOJIb3YEMBIX B Ipoliecce
IpernoIlaBaHusl TOr0 WM MHOTrOo mpeamera (kKypca), a camo npumenenne CHUT
nehopMHUPYET yKe TPATUIIUOHHO CIOXKHUBIITYIOCS CTPYKTYpPY Y4eOHOTO mporiecca.
OTCyTCTBHE KOMIUIEKCHOTO MOaX0a K mpobneme ucnoiabzoBanuss CHUT B memsx
o0pa3oBaHMs, HEIOOIEHKAa TOTO, YTO NMPUMEHEHHE KOMITHIOTEpPA B OTPHIBE OT
JIPYTUX CPEICTB OOydYeHUs, BHE CICIHUATU3MPOBAHHOTO KaOWHETa, HE MOXKET
MPUBECTH K TIO3UTUBHBIM CIBUTAM B 00JacTH TOBBIMIEHUS S()PEKTUBHOCTH
npoiiecca OOy4YeHUs, MOBJIEKJIO pacCHpOCTpaHEHUE MPAKTUKUA HCIOJIb30BAHUS
KOMIIBIOTEPA B KAay€CTBE CPEACTBA, NMPEAHA3HAYEHHOTO ISl «IATaHHUSI MPOPEX»
TPaJAMIIMIOHHON METOAMKUA oO0yueHus. Takoe yceueHHOE TMPEACTABICHHE O
BO3MOXHOCTSX ucnonb3oBanuss CHUT wu  kxommbrorepa, B  YacTHOCTH,
JTUCKPETUTUPYET caMy Hiet0 MHGOpMaTH3auu 00pa30BaHMUS.

PaccmarpuBas nmeparorvueckue  acmekTbl  MpoOjeM  MH(OpMaTU3aLUU
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oOpa3oBaHusi W pe3yJbTaThl HCCICIOBAHUN B OSTOH OOJACTH TICUXOJOTOB U
metoaucToB [6], [12], [13], [22], [24], [41], [52]u ap., cneayeT KOHCTaTHUPOBATh,
qT0 B Tiporecce obmieHus: ooygaemoro co CHUT u, B wacTHOCTH, TIpH paboTe ¢
KOMIIBIOTEPHON MPOrpaMMOii, a TaKXKe B MPOIECCE TaK HA3BIBAEMOTO <OKPAHHOTO
TBOPYECTBA» YYCHHUK ITOJAMCHSIET OOBEKTHl PEAIBHOIO MHpa JHO0 MOACIISIMH,
M300paKEHUSIMU ITUX OOBEKTOB, JIMOO CHUMBOJAMH, 0003HAYAIOIIUMH OOBEKTHI
WIA OTHOIICHHWS Mexay HumH. [Ipum sToM BocmpustHe oOydaeMbIM peajbHOTrO
MUpa TMOIAMEHSIETCS OMOCPEIOBAHHBIM BOCIPHUSATHEM IOCIEIHETO, YTO 3a9acTyIO
OPUBOAUT K yTpaTe NPEIMETHOCTH JEATeTbHOCTH, K OTOPBAaHHOCTH OT
nercTBuTenbHOCTH. Kpome Toro, pabora 3a KOMITBIOTEPOM CBSI3aHA C BBICOKHM
OMOIIMOHAJILHBIM HaIPSKEHUEM, KOTOPOe HE BCET/a M HE KAKIOMY MOXKET OBITh
MOJIE3HO.

2.1. YauTteiBasg WCKIIOYUTEIHHYI0 Ba)KHOCTH BBIMIEH3JI0KEHHOTO, a TaKKe
HEKOTOphIe TeopeTnueckue mojoxenus ([masa |, m. 1.2, 1.3),M0KHO caenarthb
BBIBOJ O TOM, ut0 CHUT u KOMIBIOTEP, B 94CTHOCTH, CACAYET PACCMATPHBATE
JIHIIB KaK 3IEMEHT CHCTEMEI cpeAcTB o0yqerng (CCO).

[Tpu sTOM MO cUCTEMO# cpeACTB 00ydeHHs OyZeM MOHMMATh COBOKYITHOCTb
B3aMMOCBSI3aHHBIX M B3aMMOJCUCTBYIOIUX (B  paMKax METOJAUKH  HUX
UCITIOIb30BaHUs) dJIEMEHTOB W (MJIM) KOMIIOHGHTOB CHCTEMbI, OOpa3yrOIIuX
OTpeeIEHHYIO 1IeTI0OCTHOCTb, EMHCTRBO.

Omnpenensis CCO, yMECTHO OCTAaHOBHUTBCSI HA PACCMOTPEHUHU €€ COCTaBHBIX
gacteil. Tak, COCTaBHYI0 4YacTh, HAINOJHAEMYIO MPEAMETHBIM COJIEpPKAHHUEM,
HazoBeM kommoHeHTOM CCO B ommume ot anementa CCO — wuHBapuaHTta
OTHOCUTEIHLHO HAMOJTHEHUS.

[lepeuncnum xapakTepHbIE 4ePTHl YIEOHOTO MPOIECCa, OCYIIECTBIIIEMOTO C
npumeneaneM CCO, B cocTaB KOTOpOMl BXOAAT CpeACTBA OOy4EHHS,
¢yukuuonupyrone Ha 06aze HUT (CCO na 6aze HUT). K HuM oTHOCSTCS:
aBTOMAaTHU3alMs TMPOIECcCOB 00padoTKH, mepenauyn uHOpMaUK 00 O00BEKTax
U3YYCHUS W yMpaBleHUs OO0ydeHUEM, OpraHu3anus HH(POPMAIMOHHO-Yy4eOHOU
(Tnasa |, m. 1.2) n 3KCHIepUMEHTAIBHO-HCCIIEIOBATENbCKOM nesaTenbHocTr ([1aBa
I, n. 4.2); opraHu3zamusi CaMOCTOATEIbHOW y4eOHOW AESITeIbHOCTH II0
NPEJICTaBICHUIO W  W3BJICUEHUIO 3HaHWH, oOecrnedeHne IMpeIMETHOCTU
nestenpHocTh co CHUT, ee npaktryeckas HAanpaBI€HHOCTb.

Brimenepeunciennoe 00ecrnednBaeTCs HaTMIHEeM CIISTYIOIIETO:

*  MPOrpaMMHO-METOIUYECKOe obecredeHne, OpHUEHTHUPOBAaHHOE  Ha
MOJIEPKKY TMpOIecca TNPEMOJaBaHus OIMPEACIICHHOTO yd4eOHOTO TpeaMeTa
(mpenmeroB) wim Kypca (KypcoB), KOTOPOE OJKHO BKJIFOYATH: MPOTPAMMHBIE
cCpencTBa  TMOAJMEPXKKH  TIpollecca  NPETNoJaBaHus;  MWHCTPYMEHTAIbHBIC
pPOTrpaMMHBIE  CPEACTBA, OOECTICUYMBAIONINE BO3MOXKHOCTh aBTOMATH3aIlUU
mpolecca KOHTPOJS pe3ysbTaToB y4eOHOU nesrenbHOCTH, paspadotku IIIIC, a
TaK)Ke YIpaBJICHHUsI OOyUCHHUEM;

* 00BEKTHO-OPUEHTUPOBAHHBIE MPOIPAMMHBIE CUCTEMBI, B OCHOBE KOTOPBIX
JICKUAT OIpeelieHHass MOJCIb OOBEKTHOTO «MHpa IOJIb30BaTe/s» (Hampumep,
CUCTEeMa TOATOTOBKH TEKCTOB, 0a3a MaHHBIX, DJIEKTPOHHBIE TaOIUIIBI, Pa3TMYHBIC
rpadUUecKre U My3bIKaJIbHBIC PEAAKTOPHI);



82

e cpeactBa oOydeHus, ¢yHkuuoHupyroomue Ha Oaze HUT, npumenenue
KOTOPBIX OOECHEeYMBAaeT MPEAMETHOCTh [EATEIBHOCTH, €€ IMPaKTHYECKYIO
HaNpaBJICHHOCTh (Hampumep, yueOHbIe poOOTHI, yrpasisieMbie DBM; pa3nnyHbie
DIIEKTPOHHBIE  KOHCTPYKTOPBI, YCTPOWCTBA, OOECIIEUMBAIONINE IOJIYYCHUE
uHbOpMaIM 00 M3MEHSIONMIEMCSl WJIM PEryIupyeMoM (QU3NYECKOM TMapaMeTpe
WIA TIPOIIECCE; MOJENHU /ISl IEMOHCTpaIly MPUHIUTIOB paboTel OBM, ee wacteid,
YCTPOMCTB);

* CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTa, MCIIOJIb3yeMble B YUEOHBIX LIEISIX
(manpumep, yueOHbIe 0a3bl TaHHBIX, IKCTIEPTHBIE 00yYaIOIINe CUCTEMBbI, y4eOHbIe
0a3bl 3HAHUK);

* IPEeIMETHO-OPHEHTHUPOBAaHHBIE CpeAbl OOYYaloIero M pa3BUBAIOIIETO
Ha3HAYeHMWSA, BO3MOXKHBIMH BapHaHTAMH pPEaJM3alMd KOTOPHIX MOTYT OBITb!
nporpaMMHasi, Ha 0a3e TexHoioruu MynbTHMenna, Ha OCHOBE HCIOJIb30BaHUS
cucTembl «BUpTyanbHas peabHOCTH»; B COBPEMEHHOM TeIarornieckon MpaKkTHKe
OTEUECTBEHHOT'0 00pa30BaHMs WX CO3JaHHE OCYIIECTBIIACTCS B OCHOBHOM Ha 0ase
NPOTPaMMHOM peanu3anuu, a 3apyOexHbie pa3pab0oTKu (B pa3BUTBIX CTpaHax)
OCHOBBIBAIOTCS TJIaBHBIM 00pa3oM Ha TexHosoruu Mynstumenua [66], [68], [69],
[85], [86], [87], [104], [107]; mpumepoM B>KCIEPUMEHTAIbHBIX pa3pabOTOK
IPEIMETHO-OPUEHTUPOBAHHBIX ~ Cpell, pEalM30BaHHBIX Ha 0a3e CHUCTEMBI
«BupTryanbHass pealbHOCTB», SBISIOTCS pa3pabOTKH, OCYIIECTBICHHBIC B
BenmukoOpurtanuu (Hanpumep, [72], [82]), 8 CIIA (mampumep, [83]).

[Tomumo BermenepeunciaenHoro B CCO na 06aze HUT wnenecoobpasno
BKJIIOYATh U TPATUIIMOHHBIE CPEICTBAa OOydUeHHs, 00ECIEeUUBAIOIINE MOAIEPKKY
mpolecca MpenojaBaHus TOr0 WM MHOTO ydeOHoro mpeamera. HeoOxomumocTthb
3TOro oOycllOBIeHA UX creuuduyeckuMu QyHKIUsAMH, KoTopble nepenats CHUT
7100 HEBO3MOXKHO, JIMOO HEIEIeCO00pa3HO C TCHXOJOTO-TEearOTUYECKON HWIIH
TMTUEHUYECKOW TOYKHM 3peHus. Hampumep, IeMOHCTpaluio CTaTUYECKOU
uHPOpMAIIMH, TPEACTABIIEMON YyUYalIUMCs Ui 3allOMHUHAHHS TEOPETUYECKHIX
MOJIOKEHUH, a TaKXKe CHUCTEMaTH3UPOBaHHBIC CBEICHHS, CIPAaBOYHBIC JIaHHBIC,
KOTOpBIC YYEHUK JOJDKEH 3allOMHHUTH, CIEAYeT MPEIbSIBISATH B BUAC YYEOHBIX
Tabmuil, cxeM. CHCTEeMaTHYeCKH, W3 ypOKa B YpPOK, BU3YAJIbHO BOCIPHUHHMAS
JIEMOHCTPHUPYEMBIH TaOIUIEH MaTepua, y4eHHK HEITPOU3BOJIBHO 3aIIOMHUHAET €TO.
[Ipy >TOM WUCHOIB30BAaHUE KOMITbIOTEpA Jaxe HemenecoodpasHo. Ecmm ke
CIOpPaBOYHBIA MaTepuan HE TMOJUICKUT 3allOMUHAHUIO, a HYXEH JHIIb i
KPaTKOBPEMEHHOTO HCIIOIb30BaHMs, €ro Ie1ecCO00pa3HO BBIBOJUTH Ha JKpaH C
NOMOUIbIO CIHEMUAIBHON MNPOrpaMMbl MM TOJBb30BAThCSI HH(POPMAIMOHHO —
NOMCKOBOM CHCTEMOW. AHAJIOTMYHBIE PACCYXIEHUS MOKHO OTHECTH K
UCIOJb30BAaHUIO yUEOHBIX KHUHO(PUIBMOB, IUa(UIBMOB, TPAHCIAPAHTOB JIs
rpadonpoekTopa, BKIIOYEHHE KOTOPBHIX B METOAMYECKYI0 KaHBY yueOHOTO
nporiecca TOJDKHO OBITh TIEarorHYecKy OMpaBAaHHO.

[ToapiTOXKMBAsT BBIIEU3IOKEHHOE, MOKHO IPEUIOKUTh CIENYIOIUN COCTaB
CHCTEMBI CPEACTB OOY4YE€HHI HOBOI'O IIOKOJCHHA, B KOTOPYIO BXOJAT CPEACTBA
o0y4eHHd, QYHKIOHOHHpYyoImHe Ha 6aze HHT, oTMeTuB npu 3TOM Ha3HA4YeHHE
COCTaBIISIOIIHX:

* cpegcrBa O00y49eHHA, NpPEIHA3HAUCHHbIC JUIF IOAJEPKKH IIPOLECCa
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nperogaBaHAg y4ieOHoro mpeamera (Kypca), BKIIOYAIONIME MPOTPaMMHEIE
cpenctia (I'masa |, m. 2.1);

* 00BEKTHO-OPHEHTHPOBAHHBIE IPOIPAMMHEIEC CHCTEMBI, TIPEIHA3HAUCHHBIE
19 (DOPMHPOBAHHA HH@OPMAIHOHHOH KYJIBTYPBEI W, B YacCTHOCTH, KYJIbTYpbI
y4eOHOU JesITeIbHOCTH;

* yuebHOe, JEMOHCIPAL[HOHHOE o00opyAoBaHHe, conparaemoe ¢ 3GBM,
IPEJHA3HAYEHHOE JUIA CAMOCTOATEIPHOITO H3Y9EHHA YI€OHOrO0 MATEpHAIA IIPH
obecriedeHHH IPEAMETHOCTH JEATEIHOCTH, €€ IPAKTHIECKOH HAIIPABICHHOCTH H,
KpoMe TOro, MO3BOJITIOLIEE 00yTaeMOMy PEaTH30BBIBATE CIIEKTP BO3IMOXHOCTEH
CHUT (ynpaBisiTh  peallbHBIMH  OOBEKTAMH,  OCYIIECTBISATH BBOJI U
MaHUMYJIUPOBAaHUE TEKCTOBOM U rpaduueckoil uHpopManuen, mMoiaydaTb Hu
WCIIOJIB30BaTh B YUYEOHBIX MENAX WH(OpPMAIMIO O peryaupyeMoM (Ppu3ndecKoM
napaMmeTpe WU Iporiecce);

* CHCTEMBI  HCKYCCTBCHHOIO  HHTE/UICKT4, NIPEAHA3HAYCHHBIC LT
OpTraHH3ALHH IIPOLECCa CAMOOOYIeHHA,

* [IPEIMETHO-OPHEHTHPOBAHHBIE CPEABI OOYHYarOero H Pa3BHBAFOLIEIO
HA3HAa9€HHA, B TOM YHUCJE OJIHA U3 BO3MOXXHBIX peanu3aluii — HHPOPMaLUOHHO-
NpeMETHasl cpella CO BCTPOCHHBIMH DJIEMEHTaMHU TEXHOJIOTMU oOyueHus ([1aBa
I, . 3.6).

2.2.Cpencta o0yueHus1, B TOM yucie U pyHkinuonupyromue Ha 6aze HUT, B
COBOKYITHOCTH C Y4eOHO-METOJUYECKHMHU MaTepuanamMu (y4yeOHUKH, ydeOHbIE
nocoOust Il ydamuxcs, METOAMYECKUE TTOCOOUS, PEKOMEHIANN Il YIUTEs)
00pa3yloT HEKYIO0 IIeJIOCTHOCTh, MPEACTaBICHHYIO OINpEACIEHHbIM COCTaBOM U
cTpykrypoii — YdeGHo-MeTomuueckuit kommieke (YMK) ma 6aze CHUT. Ilox
ctpykrypoit YMK na 6a3ze CHUT Oynem moHMMAaTh ONpPENEICHHYIO0 B3aUMOCBS3b,
B3aMMOPACIIOJIOXKEHUE Er0 COCTABHBIX YacTeM.

2.2.1. Huxe mpencraBieHa CTpyKTypa Y4ueOHO-METOOUYECKOr0 KOMILIEKCa
Ha 6aze CHUT, B koTOpO# yKa3aHO Ha3HAYEHHE OCHOBHBIX €r0 COCTABHBIX YaCTeH.
CocrtaB YMK na 6aze CHUT moxHO BapbupOBaTh B 3aBUCUMOCTH OT IIeJieH, 3a1a4
U cojiepkaHusi yueOHoro npeamera (Kypca), U3ydeHHe KOTOPOTo MPOU3BOIUTCS C
ucnonas3oBanueM CHUT. YMK na 6aze CHUT MOXHO NpeIOKUTH IJIS
UCIIOJIb30BAaHUSI B TMPOIECCe TNpernojaBaHus Jo00ro o0011eo0opa3oBaTebHOIO
npeaMeTa TpU  YCIOBUU  OOECHEYEHHs] BO3MOXKHOCTH MEPEKOMIUIEKTAlUU
OTJENBHBIX €ro OJIOKOB (CM.: CTpYKTypa Y4eOHO-METOAMYECKOTO KOMILIEKCa Ha
0aze CHUT) u HamomHeHWs KOMIIOHEHTOB (OTHENBHBIC CpENCTBA OOydYeHWUS,
IPOTPaMMHBIE CPEJCTBA, Y4eOHO-HATIISAHBIC TTOCOOUS U T. J.) COOTBETCTBYIOLINM
IPEAMETHBIM COIECPKAHUEM.

2.2.2.1IpokOMMEHTHpPYEM CTPYKTYpy Y4eOHO-METOAMYECKOTO KOMIUIEKCa Ha
06aze CHUT, npencraBuB OCHOBHBIE BBIBOJBI, BBITEKAIOIIME W3 PACCMOTPEHUS
MECTa M pOJM OTIEIbHBIX €ro KOMIIOHEHTOB, OTMETMB HX HAa3HAYEHUE B
onpeeaeHHbIX 00pa30BaTEIbHBIX LETAX.

B cBsi3u ¢ BHempennem CHUT B 00pazoBaTenbHbIN NpOIecC 3HAYUTEIEHOE MECTO
cpenu cpencTB OOydeHHs KaK B OTEUECTBEHHOM, TaK M B 3apyOeKHOW IIKOJIE CTaiu
3aHMMAaTh TPUHIMIHAIGHO HOBbIe (Kak 1o (opMam opraHu3anuu  y4eOHOI
JEATEeNbHOCTH, TaK M 0 CBOMM BO3MOYKHOCTSIM) CpeICTBa M ycrpoiictBa. K HuM
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MOXHO OTHECTH IPOTrPaMMHBIC CpecTBa pa3nuuHbIX THIoB ([J1asa I, m. 2.3,1. 2.4),
npenHa3HaYeHHbIE Ui TOMAMCP)KKA — Tpollecca  MperojaBaHusi, OOBEKTHO-
OPHEHTHUPOBAHHBIE TPOTPAMMHBIE CHCTEMBI, MpeAHA3HAYCHHBIE IJIsI (POPMHUPOBAHHS
uHpoOpMaMOHHON  KyibTypbl  (Hampumep, Imasa I, m.  2.1); yueOHoe,
JEMOHCTPALMOHHOE 00opyaoBaHue, compsiraemoe ¢ OBM (Imasa I, m. 4.4),
NpefHa3HaYeHHOEe /ISl OpraHu3alyd  y4eOHOH JEATETbHOCTH C  PeaTbHBIMU
oObekTaMu, ympaBimsiembiMd OBM, winum ¢ ucTOUYHMKaMu UHOpMammu 00
U3MEHSIOIIEMCS, PETyInpyeMoM (U3HYeckoM napameTpe. Mcnonb3yroTes Takke, moka
Ha SKCIEPUMEHTAILHOM YPOBHE, MPEIMETHO-OPUEHTHPOBAHHBIE CPEeIbl 00yUaroIIero
W pa3BUBAOIIETo HazHaYeHus (HanpuMmep, [masa |l, m. 1.9),crcTemMpl HCKYCCTBEHHOTO
uareiuiekta ([masa Ill, m. 5.1,m. 5.2, 1. 5.3), peanmm3oBanHbie B BHIE YICOHBIX 0a3
JIAHHBIX, SKCIIEPTHBIX 00YYAIOINX CHCTEM, Y4eOHbIX 0a3 3HaHu# (Hanmpumep, ['naBa |l
n. 2.1.3) opueHTHpOBaHHBIE HA OPraHU3AIIMIO MPOIIECCa CAMOOOYICHHSI.

Takum oOpa3oM, creayer KOHCTATHpOBATH (PAKT BO3HHKHOBEHHA HOBOIO
ITOKOJTEHHA CPEACTB 00y9eHns, peannsyromux Bo3moxHoctds CHHT (I'naga |, .
1.2), gemw HCIOIB30BAHHA KOTOPBIX TIOMUMO TPAJUIMOHHO — 00pa30BaTENbHBIX
onpeneAr0TCA 3343a9aMH HH@OPMATH3ALHH COBPEMEHHOIO OOLECTBa, a TaKXkKe
HEOOXOQHMOCTBIO HHTCHCHQHKAIHH IPOLIECCOB HHTE/LIEKTYATIBHOIO DPAa3BHTHA
00y4aeMbIX.

3HAYUMOCTh CPENICTB OOyUYEHHsI HOBOTO TOKOJEHHS OMpPENEsIeTCS YPOBHEM
peasmzanuu Bo3MmokHocter CHUT ([maBa |, m. 1.2) B KaXJI0M KOHKPETHOM
CpEICTBE.

Paccmotpenne cocraBa m cipykrypsr YMK Ha 6aze CHUT mo3Boiger
CPOpMYTHPOBATE HEKOTOPEIE BEIBOAEL. IlpescTaBuM HX.

» [Ipumeneane CCO, B cocTaB KOTOpOH BXOJAT CpeACTBa OOyYEHHA,
@yHKHOHHpYromHe Ha 6asze HUT, mo3Bo/Ig€T pacliupiTh CIIEKTP BHAOB yI€OHOH
JAEATEJIBHOCTH H OPI'aHH30BATS.

—  HHQOpMAaOHOHHO-YICOHYI0  J€AT€/IPHOCTh, HANpUMEp, HCITOIB3YA
O0BEKTHO-OPHEHTHPOBAHHEBIE IIPOIPAMMHBIE CHCTEMBI JI1 (OPMHPOBAHHA
HH@OpMALHOHHOH KyabTypel HiaH 1IC, mnpejHa3HadeHHbIe I OOy9IeHHA
B3anMongeHcTrHI0 ¢ BM (cM.: cTpykTypa Y4eOHO-METOAMYECKOr0o KOMITJICKCa Ha
0aze CHUT),

—  3KCIIGPHMEHTATbHO—HCCIIEJOBATEIbCKYIO  JeATEJIBHOCTS, HAIPUMED,
HCIIOAB3yA y1eOHOe, JEMOHCIPAJHOHHOE 000pyAoBaHHe, comparaemoe ¢ IBM,
pazmgaoro tHna IIC mia moazepxkw MHponecca IMperogaBaHHA, MOJEIH,
3JIEKTPOHHBIE KOHCIPYKTODEI, YY€OHBIE pOOOTHI, HMHTHDYIOIIHE TEXHHIECKHE
YCTpOHCTBA H MeXaHH3MEI, yrnpasiagemsele OBM (cMm.. ctpykrypa YdeOHO-
METOIUYEeCKOro KoMIuiekca Ha 6aze CHUT);,

— pa3HOoOOpa3HbIe BHIBI CAMOCTOATEIILHOH Y1eOHOH JeITe/IbHOCTH, HanpuMep,
HCITOZIB3YA  MPOIPAMMHO-METOAHIECKOE OOECIICYCHHE IIPOLecca IPEIIONaBaHHA,
TIPEAMETHO—OPHEHTHPOBAHHEIE CPEABI O0YHArOMEero H pPa3BHBAOLIECIO HA3HAYCHHA,
PATHIHBIE BHIBI TPAQYHIECKHX, MY3bIKATBHBIX PEAAKTOPOB, JIEKTPOHHEIC TAOJIHIIE,
KOMILIEKT JAaTYHKOB H YCTPOHCTB, OOECIICHHBAIOUIHX II0JIVIEHHE HHQPOPMALHH O
DErYIIHPYEeMOM (H3HIECKOM MapameIpe HiIH mporecce (cM.. cTpykTypa YueOHO-
METOIYeCcKOro KoMmiutekca Ha 6aze CHUT);
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— JeATEIBHOCTh 10 00paboTke HH@OPMAIHH, HANPUMEDP, C OOBEKTHO-
OPHEHTHPOBAHHOH MPOIPAMMHOH CHCTEMOH, CO CPEACTBAMH IMPOCTPAHCTBEHHOIO
BBOJA H MAaHHITYJIHPOBAHHA TEKCTOBOH H TIpPaQHYECKOH HHPOpMALHEH, C
Y4€OHBIMH 0a3aMH JAHHBIX, C JKCIIEPTHBIMH OOYYAIOIIHMH CHCTEMAMH HIIH C
KOMITIEKTOM JaT9HKOB H YCTPOHCTB, 00ECIICUHBAOIIHX MOJIYICHHE HHPOPMALIHH
O peryaHpyeMoM GH3HIECKOM MapaMeTpe HITH rporecce (CM.. CTpyKTypa Y4eOHo-
METOIUYEeCKOro KoMiuiekca Ha 6aze CHUT);

— JeATEJIbHOCTh I10 IMPEJCTABICHHIO H H3BJICYCHHIO 3HAHHH, HAIpPUMED,
HCITOZIB3YA MPEIMETHO-OPHEHTHPOBAHHBIE CPEAbI 00YIaroIIero H pa3BHBAIOIIETO
HAa3HA9EeHHA HJIH CHCTEMBI HCKYCCTBEHHOTO HHTELIEKTa (CM.. CTPYKTypa Y4eOHo-
METOIUMIEeCKOro KoMIuiekca Ha 6aze CHUT);,

— JeATEe/IbHOCTh 10 CO3JAHHIO TPHKIAAHBIX I[IPOIPAMMHBIX CPEJCTB,
HAIIPUMED, PEATH3YA BOSMOKHOCTH HHCTPYMEHTATIBHBIX IIPOIPAMMHBIX CDEJCTB.

 [lo KOIHIECTBEHHOMY COCTaBY H pa3HOOOPAa3HIO BHIOB HOBOE ITOKOJIEHHE
cpegcrB obyqennsa, Gbynkuuonupywmux Ha 6aze HUT, mo cpaBrerwnro c
TPAJHLHOHHBEIMH CPEACTBAMH OOYYCHHA, HECOH3MEPHMO Oorade. U3 CTPYKTYphI
Y4yeOHO-MeTOAMUECKOr0 KOMIUIEKCa BHJHO, YTO MOAABIsioNee OONBIIMHCTBO
CPENCTB O0yUYEHHUS SBISIFOTCS MPEACTABUTENISIMU HOBOT'O MMOKOJICHUSI.

* BO3MOXHOCTH HOBOIO ITOKOJICHHA CPEACTB 00y1eHHA, PYyHKIIMOHUPYIOLIUX
Ha Oaze HWT, mosBomgror pazHoobpa3uts BHABI YYE€OHOH JeATE/IbHOCTH,
HAanpaB/IcHHOH HAa pAa3BHTHE TBOPYECKOIO IOTEHLHA/IA HHAHWBH/AA, HA
@opmHpoBaHHE HH@OPMALHOHHOH KyJIBTYPHI — HEOOXOIMMOWN COCTaBISIOLICH
KyJbTYPHI Y4JI€HA COBPEMEHHOTO HH(POPMAITMOHHOTO OOIIECTBA.

YMecTHBIM OyJeT TakXKe OTMETUTh HEOOBIKHOBEHHO BBICOKHE TEMIIBI
pa3BUTHS HOBOTO TIOKOJICHUS CPEACTB OOydeHHs, HAOII01aeMOro B TOCJCIHHE
JNECATUIICTHS. ODTH TEMITbl, HECOMHEHHO, SIBIIIOTCS OTPaXKCHHEM IPOIIECCOB
HAyYHO-TEXHUYECKOT0 IMporpecca BooOIe M HH(OpPMATU3ALUU COBPEMEHHOIO
oO1ecTBa 1 00pa30BaHUs B YACTHOCTH.

2.3.1lpumenenne YMK, oxapakTepu30BaHHOTO BbIIIE, BO3MOKHO B YCIIOBUSIX
paboThl cHeUaIU3UPOBAHHOTO KaOMHeTa HWH(POPMATUKHM H BBIYHCIHMTEIHLHOM
texuukd (KWBT), OCHameHHOrO KOMIUIGKTOM Y4YeOHOW BBIYMCIHTEIHLHON
texHukd (KYBT), KOTOpbIi COOTBETCTBYET IICHXOJOTO-IIEJarOrHUeCKUM |
TEXHHKO-3proHomudeckum tpedoBanusm [34]. Kpome toro, KUBT pomkeH ObITh
OCHAIllEH U COOTBETCTBYIOIIUM MepuepuilHbIM 00OpyIOBaHUEM, a TaKXKe
y4eOHBIM, JIEMOHCTPAIIMOHHBIM O0OpyAOBaHUEM, (DYHKITMOHHPYIONUM Ha 0ase
CHUT [41], yueOHO-HATJIATHBIMHA ITOCOOUSMH, CICIIHATU3UPOBAHHON MeOeIbIo
[36]. Takum o6pazom, KUBT BbITIOMHAETCS KaK ICUXOJOTUYCCKH, TATHEHUICCKU U
ProOHOMHYECKH KOMGMOpPTHAsI Cpefa, OpPraHu30BaHHAs TaKUM O0pa3oM, 4YTOOBI
MaKCUMaJbHO  COJIEWCTBOBATh  YCHEIIHOMY MPENOJAABAaHUIO, YMCTBEHHOMY
Pa3BUTHIO yHaIIUXCS, TPUOOPETEHUIO UMH 3HAHUN, YMEHUN 1 HaBBIKOB YUEOHOU U
npaktuaeckor gearenbHoctd co CHUT. B KUBT nomkHbl OBITH CO37aHBI
yCIIOBUSI Il TPOBEJICHUS TEOPETUYECKHX U TMPAKTUYECKUX  KIIACCHBIX,
BHEKJIACCHBIX  3aHATHH 1O  Kypcy uHpopmatuku [56] wu  apyrux
ob1eodpaszoBarenbhbix npeameToB. KUBT MoxkeT ObITh HMCNOIB30BaH TaKKe B
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CTpyKkTypa Y4eOHO-MeTOANYECKOro KOMMeKca
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NTIC — uHCTpyMEHTAIBHBIE TPOTPAMMHBIE CPE/ICTBA,
I1O — mporpammHoOe obecrieueHue,

JIC — nokanbHas ceTh
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HMHT!IP)TIGIHHE TEX — CTBEHHOI'D BROAZ H
HHYeCKHe }"CT]'JGﬁCTB& MAHHIYAHPOBaHHA
H MeXaHH3MLl, yIpas — TeKCTOBOW W rpadu —
anemule 3BM yeckoit HHbopmanuein

KOMIIASKT AdTYHHKOER H YETPDi"ICTE. obecTeuHBalOIHX

noAydeHne WAQOPMAIIHH 0 PeryAupyeMoM hH3HYECKOM
napamMeTpe MAHM Nponecce

* — Tunwt [1C npusenens: B ['mage |, m. 2.3,m. 2.4
** — Bo03MO>HbIE BAPUAHTHI pealnu3aluu:

* IporpamMmHas,

* Ha 0Oa3e TexHosoruu MysnbTHUMenHa,

* Ha OCHOBE CUCTeMbI «BupTyanbHas peaqbHOCTb.
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HEJSIX aBTOMAaTU3allu MPOIeCCOB HHPOPMAIIMOHHO-METOANUECKOT0 00eCIeUeHNUs
U YIIpaBJICHHs y4eOHO-BOCIIUTATEIbHBIM ITporieccom [14].

Banstus B KUWBT gomkasl  QopMupoBarh Yy  ydammxcs  oOmiue
npencraBienus, 00 wucrnonp3oBannn CHUT Ha mpowmsBoacTBe, B TPOEKTHO-
KOHCTPYKTOPCKHX OpPTaHM3AIMIX, B HAYUYHBIX YUPEXKIECHUAX, B yIeOHOM MpoIiecce,
yIOpaBICHUH, O BO3MOXXHOCTSX MHTEHCU(UKAMKA ydeOHOro Tmporecca, o
CpEICTBaX aBTOMATH3AIMH HWHPOPMAIIMOHHO-METOAUYECKOTO O0OecTeueHusT u
yhnpaBieHUs  y4eOHO-BOCIHUTATENbHBIM  mporeccoM. [lo  3Toit  mpuumne
oobopyrosarre KHUBT nomkHO 006ecIednBaTs OCYIIECTBICHHE JE€ATEIBHOCTH ITO
HHQOPMAI[HOHHOMY B3aHMOJCHCTBHIO MEXTY OOYYaeMBIMH H IPOIPAMMHO-
TEXHHYECKHMH CpEJCTBAMH Cc00pa, HAaKOILUIEHHA, XpAaHEHHA, OOpabOTKH H
nepesayd  HH@OpMAIHH, OO0y9aeMbIMH H IPEIIOJABATEdEM, O00Y9IaeMbIMH,
pernoaaBareieM H CPEACTBAMH OOYYeHHSA, BKII0OYad H CPEACTBA OOYYCHHA,
@yHKHOHHPYOIHE Ha 0a3ze HUT.

Peanu3amusi BbIIIETIEpEUUCICHHBIX TPEOOBAHUN OIpenesieT BO3MOKHOCTh
ucnonszoBanuss KHWBT B mporecce mpenojgaBaHuss HE TOJBKO — Kypca
WHPOPMATUKH, HO U JAPYTHX 00IIe00pa3oBaTeIbHBIX MPEAMETOB. B CBsI3u ¢ 3TUM
obopynoanue KMBT nenecoobpasno GpopmupoBath B Buje OJOYHOM CTPYKTYPHI,
KOTOpasi JOIyCKaeT MEPEKOMIIEKTAIIUI0 OTACIbHBIX OJIOKOB 000pyaOBaHUs
(pa3nuuHbIe BUIBI Y4EOHOTO, IEMOHCTPAIMOHHOTO 000PYIOBaHHMSI, COMPITaeMOro
¢ OBM, umu ompenenennsie yctpoiictBa 1 CHUT) u «HapamuBaHue» Ipyrux
650K0B K ocHOBHOMY 050Ky — KVYBT.

3. WHdopmaunoHHO-NpeaMeTHast cpega CoO  BCTPOEHHbIMU
3neMeHTaMu TeEXHONOrnm oby4yeHus

3.1. Ycnemnocts noctmkenus neneid npumenennss CHUT (['nmasa |, n. 1.3)npu
UCIIOJIb30BaHUU CUCTEMBI CPEICTB 00yueHus HoBoro nmokosenus (Imasa lll, m. 2.1,
n. 2.2) B ycinousix paborel KMBT (['maBa Ill, n. 2.3) oGecneunBaercs
(GyHKIMOHUPOBAaHUEM HH(POPMALMOHHO — MPEIMETHOM Cpelbl CO BCTPOCHHBIMU
AJIIEMEHTaMH TEXHOJIOTUU OOYUYEeHHUS.

NHbopManoHHO-TIpeIMETHAsE CpeAa CO  BCTPOCHHBIMH  3JIEMEHTaMHU
TEXHOJIOTHM OOy4e€HHS — OTO COBOKYIHOCTh YCJOBHUH, CHOCOOCTBYIOUIUX
BO3HUKHOBEHUIO U PA3BUTHIO MTPOLIECCOB.

* AKTHBHOTO WH(OPMAIMOHHOTO B3aMMOJICUCTBHS MEXKIYy MperoaBaTeseMm,
oOyuaembiM (0OyuaembiMu) ¥ CHUT, opHEHTHpOBAaHHOTO Ha BHIMOJHEHUE
pPa3HOOOPa3HBIX BUIOB CAMOCTOSTEIHLHOM NEATEILHOCTH C O0BEKTaMH MPEAMETHOM
cpempl, B TOM u4ucie HWHPOPMAIMOHHO-YUYEOHOW,  AKCIEPUMEHTAILHO-
WCCJIEIOBATENILCKOW ~ JCATENBHOCTA, ¥  OCYIIECTBIIEMOTO  OMEPUPOBAHUEM
komnoneHtamu CCO,

*  (YHKUMOHUPOBAHUS  OPraHU3AIMOHHBIX  CTPYKTYp  IEAaroruuyeckoro
BO3JICUCTBUS B paMKaX OIpPEACIICHHON TEXHOJIOTUU 00yUEeHHUS.

[Tpu sTOM mpeanosaraercs peanusanus Bo3mokaoctedt CHUT (['nmasa |, m. 1.2)
KaK B TMPOIIECCE OCYIIECTBICHUS B3aUMOJCUCTBUS MEX]y IMpENnoaaBaTeseM,
obyuyaembiMu 1 CHUT, Ttak u B mpoiiecce GyHKIIMOHUPOBAHUSI OPraHU3allMOHHBIX
CTPYKTYp MeAaroruueckoro Bo3AeicTBuS.
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Cnenyer OTMETUTbh, YTO PA3BUTHE U pealiv3allvs BBIIIEHA3BAHHBIX MPOIECCOB
o0ecreynBalOT BO3HMKHOBEHHE (DEHOMEHa, KOTOpPhIH HA30BEM CHHEPIU3M
MeIarorundecKoro Bo3AeCTBH.

Cunepruszm MeIarorundeckoro BO3I€HCTBHUS — 3TO pe3ysbTat
KOMOMHHMPOBAHHOT'O JEHCTBUSA COCTABJIAIOMIKUX €ro (HakTopoB ¥ (MJIK) BIMSHHM,
IpU KOTOPOM CYMMHPOBAaHHBIM A(PEKT MPEBOCXOAUT JEHCTBHE, OKA3bIBAEMOE
KOKIBIM W3 HHUX B OTACIBHOCTH. PesyiabTaroM »TOro (¢eHOMeHa sIBIsSeTCS
OKa3pIBaeMO€ Ha 00y4aeMoro IeJarorHdecKoe BO3ACHCTBUE JIOHTHpYOMmEro (ot
aHrI. /0N1g— nonroe BpeMs, JOITUI CPOK) XapaKTepa, KOTOPOEe OPUEHTHPOBAHO:

* Ha MHUIMUPOBAHUE MPOLIECCOB PA3BUTHUS ONMPEIACICHHBIX BUJIOB MBIIIJIECHUS
(HammpuMep,  HATJISAHO-OOPA3HOrO,  HATJISAHO-IACHCTBEHHOTO,  TBOPYECKOTO,
WHTYUTUBHOTO, TEOPETUIECCKOTO),

* Ha pa3BUTHUE NAMSTH, BHUMAaHHUsI, HAOTIOJaTEIHbHOCTH;

* Ha oOyYeHHE TPHUHATHIO ONTHUMAJIBHOIO PEIICHHS B CJIOKHOW CHUTYallHH,
dbopMupOBaHUE pEaKIMK Ha HETPEIBUACHHBIE CUTYyAIlUH;

* Ha CHATHE IICHXOJOTHYECKHX OapbepoB, (Hampumep, OOS3Hb OOILICHHUS C
COBPEMEHHOM TEeXHUKOMH), KOMIUIEKCOB (HampuMep, CTECHUTEIbHOCTD, arpeccusi);

°* Ha BOCIHUTAHME KayecTB JUJAEpa, CIHOCOOHOIO0 K PYKOBOMSIICH W
OPTraHU3allMOHHO-YIIPABICHYECKON eI TEILHOCTH,

* Ha DCTETUYECKOE BOCIIMTAHHE,

* Ha BOCTIUTaHWE HHPOPMAITMOHHOUN KYJIBTYPHI;

* Ha 00y4YeHHE CAMOCTOSITEIIbBHOMY MPEICTABICHUIO U N3BJICUCHUIO 3HAHUH,

* Ha (HOPMHUPOBAHHE YMEHUW M HABBIKOB OCYIIECTBIICHHS YKCIIEPUMEHTAILHO-
HICCIEI0BATECIbCKON IEITEIBbHOCTH.

EctecTBenno MPETOIOKHUTD, 4TOo Ie1aroruueckoe BO3JICHCTBHE
JIOHTUPYIOIIETO XapakTepa JOJKHO OBbITh HAMNPABICHO HA JOCTHIKEHUE BIIOJTHE
onpexaenenubix menei (Imasa |, m. 1.3)o0y4ueHus1, BOCIIUTAHUS.

3.2. HnadopmanmoHHO-TIpeAMETHAS Cpelda CO BCTPOSCHHBIMHU JJIEMEHTAMHU
TEXHOJIOTUM OOY4YeHMsS BKIIFOYAET CPEACTBA M TEXHOJOIMH cOOpa, HAKOIUICHHS,
XpaHeHus, 00paboTKH, nepeaaun yueOHoi nHdopMalnu, Cpe/icTBa MPeACTaBICHUS
W W3BJICUEHUs] 3HAHUH, KOMIIOHEHTHI CUCTEMblI CPEJICTB O0OyueHMs, oOecrieunBas
Py 3TOM HUX B3aUMOCBSI3b U (DYHKIIMOHHPOBAHUE OPTAHU3AIMOHHBIX CTPYKTYP
MeIarorudeckoro Bo3AeCTBH.

3.3. Haznauenue wHGOPMAIIMOHHO-TIPEIMETHON CpPEIbl CO BCTPOCHHBIMH
JIEMEHTAMH  TEXHOJOTUH OOyYeHHS COCTOMT B  CO3JaHUU  YCIIOBHH,
CIOCOOCTBYIOIIUX PACKPBITUIO, PA3BUTHIO M PEATU3ANH HWHTEIICKTYyaIbHOTO
MOTEHIIMAIA WHIWBUIA COOOpa3HO IensiM o0Opa3oBaHMs. DTHMH  YCIOBUSIMU
SIBIISIETCSI 0O€ECIIEUEHHE:

* CPEACTBAMHU MPEACTABIICHUS U U3BJICYEHUS 3HAHUN;

* KOMITEHCAIIMX HETaTUBHBIX MOCJEACTBUM 001IeHus o0ydaemoro co CHUT,;

* mpeaMeTHocTH YyueOHol gearenbHoctTn co CHUT, ee mnpaxTtuueckoit
HanpaBJICHHOCTH;

* aBTOMAaTHU3AIMHU MPOIECCOB 00PaOOTKH PE3yIbTaTOB OOYUYEHUS, B TOM YHCIIE O
MPOJABUKEHUH B YUCHUH.
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4. OyHkyHOHHpOBAaHHE  HHPOPMALHOHHO-TIPEAMETHOH  CPEJBI  CO
BCTPOEHHBIMH JIEMEHTAMH TEXHOJIOTHH 00Y1€HHA 00E€CII€THBACTCA HATHIHEM.

* y4eOHO-METOAHYECKOro Kominiexca Ha 6aze CHHUT (I'nmasa I, n. 2.2) m
METONHKH €ro IPHMEHEHHA B TIPOLEcce MpernojlaBaHus o01eo0pa3oBaTeNbHbIX
MIPEAMETOB;

* MEXaHH3MOB B3aHMOJCHCTBHA HHQOPMALHOHHEIX H METOJHIECKHX CHCTEM B
paMKax omnpeieIEHHON TEXHOJIOTUU O0yUeHHUS;

* CHCTEeMBI ABTOMATH3AIHH IIPOILECCA YIIPABICHHA OOy ICHHEM.

3.5. bornee neranpHOE pa3BUTHE TEOPETHUUECKUX M METOIOJOTHUUECKHUX MPOOIeM
pa3pabOTKN W peanu3alid BO3MOXKHOCTEH WH()OPMAIMOHHO-TIPEAMETHOU CPEIIbI
CO BCTPOCHHBIMH DJJIEMEHTAMHU TEXHOJOTMH OOydeHus TpeOyeT pemeHus
CIEeAYIOIUX 3aj1ay:

* pa3paboTKa TICHMXOJOTO-TIETarOTUYECKUX aCIEeKTOB MPOOJIEMBI CO3IaHUS
MH(OPMAIMOHHO-TIPEAMETHONU CPEJlbl CO BCTPOCHHBIMU JIEMEHTAMH TEXHOJOTUU
00y4eHHs U peann3aluu €€ BO3MOKHOCTEH, BKIIIOYAsi BOIPOCHI 11€1€CO00pa3HOCTH
UCIIOJIb30BaHUs, ONTUMAIBHOCTU CTPYKTYPBI, YCIOBUM (DYHKITMOHUPOBAHUS;

* pa3paboTKa MPOrpaMMHO-TEXHHYECKUX AaCHEKTOB, BKIIOYAs BOMPOCHI
ONTUMAJIBHOTO COCTaBa MPOrPAMMHO-AIIAPATHOTO 00ECIEYeH s, OTBETCTBEHHOIO
3a (YHKIMOHHUPOBAHUE HHPOPMALMOHHO-TIPEIMETHON Cpelbl CO BCTPOCHHBIMU
AIIEMEHTaMH TEXHOJIOTUU OOYy4EHHS;

* pa3paboTKa MPUKIATHBIX ACMEKTOB MPOOJIEMBbI CO3JaHUS M HCIIOJIh30BaHUS
WH(OPMAITMOHHO-TIPEAMETHONU CPEIbl CO BCTPOCHHBIMH JJIEMEHTAMH TEXHOJOTHUU
o0yJeHwUs.

Peuienue BbIIEHA3BAaHHBIX 3374 OINpPEIETseT MEPCIEeKTUBBl Pa3BUTHSL KAk
TEOpPUH CO3JaHUSI W HCIOJB30BAaHUS HWH(GOPMAIMOHHO-TIPEIMETHBIX CPEea  CO
BCTPOCHHBIMHU DJIEMEHTAMHU TEXHOJOTUM OOYy4YEeHUsS, TaK W pean3alluu ITHX
TEOPETUUECKUX TMOJIOKEHUN B TpOLECCEe CO3JaHUsl NPUKIAJAHBIX pa3padOTOK.
[locnennee sBisieTcss HamOoJiee BaXXHBIM U1l pa3BUTHUS  MHGOpMaTH3ALUU
o0pa3oBaHusi, B YACTHOCTH MJI MEAarorudyecku 0OOCHOBAHHOTO HCIOJIb30BaHUS
Bo3moxkHocTeit CHUT B mpouecce mpenogaBaHus 0011eo0pa3oBaTEIbHbIX
npeametoB. Hampumep, pa3padoTka HHGOPMALMOHHO-TIPEIMETHBIX Cpel  CO
BCTPOCHHBIMU DJIEMEHTAMH TEXHOJOTMU OOYYEHHUs MO0 KaXIOMYy YydyeOHOMY
IpeaAMeTy TMO03BOJWIa Obl TPENOCTaBUTh B paclopsbDKeHHe o0ydaeMoro u
00ydJaromero MHCTPYMEHT BU3Yyalu3allK 3aKOHOMEPHOCTEH TaHHOW MPEeIMETHON
00J1aCTH, MHCTPYMEHT UCCJIEIOBAHMS ATUX 3aKOHOMEPHOCTEH, a TaK)Ke M3MEPEHUS
U OTOOPKEHUS.

3.6.[IpuBenem npumep.

[lakeT HMHCTPYMEHTAJIBHBIX MNPOrpaMMHBIX cpeAcTB  «MHcTpymeHTapui
cTepeoMeTpumn», paspadborannsiii s IBM PC XT/AT, IBM PS/2 ICO PAO, r.
Mocksa, 1994 r.), npeaHa3HayeH A CO3AaHHS HH(DOPMAIMOHHO-IIPEIMETHOM
Cpelibl CO BCTPOEHHBIMH 3JIEMEHTAMU TEXHOJOTUHU 00YyUYEHUS.

OpnHoM U3 BO3MOXHBIX pealn3allMil makeTa siBisiercs cpena «MHOrorpaHHUKU»,
NpeAHa3HaueHHass ISl Pa3BUTHSA <«IIPOCTPAHCTBEHHOI'O BHUJCHUS» TPEXMEPHOIO
00bEKTa MO ero JBYyXMEPHOMY M300pakeHHI0; (OpMHUPOBAHUS MPEICTABICHUNA O
peaIbHOM MPOCTPAHCTBE MO HM300paXKEHUI0 OOBEKTOB, YMEHUN aHAIU3UPOBAThH
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IUIOCKOE M300pakeHre MPOCTPAHCTBEHHOM (PUTYphI; U3yUY€HUsI OCHOBHBIX MOHITHIA
TeMbl «MHOTOIPaHHUKU» KypCa CTEPEOMETPHH.

CpeacTBa maketa MO3BOJISIOT BBIBOAUTH HAa KpaH JIBYXMEPHbBIE U300paKEeHUS
TpeXMepHbIX QUryp Ha (poHe M300paKeHUs] TPEXMEPHOU CHUCTEMBI KOOpPIMHAT U
BBINIOJIHATh BCE BHUJbl T'€OMETPUYECKUX MPeoOpa3oBaHUil, OCYIIECTBIAThH
MOCTPOEHUE CEUYEHMM, Pa3BEepTKY, TEHHUPOBAHHWE U TOHHUPOBAHUE MOBEPXHOCTEH,
«BXOXKJIEHUE BHYTpPh (uUTypsp». [IprueM BBIBOJ Ha 3KpaH M300pakeHHs (HUTYPBHI
MOKHO OCYIIECTBIISTh, JHOO BBIOMpas ero u3 OuOIMOTEKH TpadUuIecKux
00BEKTOB, JMOO TOCTPOCHHWEM IO 3aJaHHBIM MapameTpaMm. Mmeercs Takxke
BO3MOXKHOCTh M3MEHEHHUSI 11BeTa (DOHA 3KpaHa U IIBETa PUCYHKOB Ha dKpaHe.

OcTaHOBHMCS Ha ONUCAHUH 00BEKTOB (IByXMEPHBIC U300PAKEHUS TPEXMEPHBIX
¢uryp) mnpeaMeTHOH cpeabl, HU300paKEHHS KOTOPBIX HA OSKpaHE MOXKHO
OpOAYLUMPOBATh CPEICTBAMHM TaKeTa MU O KOTOPhIX MOXHO IMOJIy4aTh
onpenereHHy0 yueoHyo nHdopmainuto. CpeacTBaMu MaKeTa MOKHO:

* MpPOAYUHUPOBATH OOBEKTHl MNPEIMETHOM Cpelibl, MPEJCTAaBICHHBIE B BHUJE
JIBYXMEPHOTO CTEPEOMETPHUYECKOTO N300paskeHus (uepTexka) TpeXMepHOH QUTYpHI
CO IITPUXOBbIMH (HEBUIAMMBIMH) JUHHSIMHU; JBYXMEPHOTO (HOTOrpaguuecKoro
n3o0paxeHuss (deprerka) TpexMmepHou ¢urypbl (0€3 IITPUXOBBIX JIUHHH);
JBYXMEPHOTO  CTEPEOMETPUYECKOTO H300paxkeHus (depTeka) TPEXMEPHO
KapKacHOU (pUrypsi;

*  OCYWIECTBJIATH  <«IIE€PEX0A» OT  JBYXMEPHOIO  CTEPEOMETPUUYECKOTO
n300paxenuss K (QororpadguueckoMy WIM KapKacCHOMYy W OOpaTHO B J00OM
MOCJIEI0BATEIHHOCTH,

* OCYILIECTBIIATH «OT/IEICHHUE JIF000H IrpaHn U «PaCIOIOKEHUE» €€ B IJIOCKOCTH
’KpaHa ¢ JeMOHCTpalKen mporecca «pa3BopavyuBaHus» rPaHU;

* OCYIIECTBIISITH BBIMOJHEHUE TOMOIHUTEIbHBIX MOCTPOCHUN Ha M300paKEHUU
TpeXMepHOW (UTYpBI, BBIBEJCHHONH Ha dKpaH (MOCTPOCHUE TOYKH, JIMHUH
(cromiHasi, MITpUXOBast), MPSIMOM, MEPHCHAUKYISIPHONH JaHHOMW, IPSIMOH,
napauIeJIbHOM JaHHOW MPSIMON WITH IJIOCKOCTH);

* OCYIIECTBJIATh TOHUPOBAaHWE, TCHUPOBAHHE, «PUCOBAHHME» HA dKpaHE JMHUHN
(CTUTONIHBIX, IITPUXOBBIX), TOYCK, IITPUXOBKH;

* OCYIIECTBJISATb IOCTPOEHUE CEUEHUS Ha JIBYXMEPHOM H300paKeHHUU
TpeXMEepHON (PUTypbl MO 3aJaHHBIM TPEM TOYKaM, 3aJaHHBIM TOYKE U MPSMOH,
3aJJaHHBIM JByM II€PECEKAIOUIMMCS MPSMBIM, 3aJaHHBIM JIBYM MapajuieIbHbIM
OpSIMBIM, «HAPHCOBAHHOMY» Ha SKpaHE KOHTYPY CEUEHHUH,

* OCYIICCTBIISATh OTCEUYCHHWE BepxHeW (HIWKHEH) dYacTH H300paKeHUs
TpeXMEpHON (DUTYPHI 1O CEYEHHIO; TPU STOM BO3MOXKHO «OTOJBUTAHHE» BBEPX
(BHM3) OTCEueHHON 4YacTh H300paKeHUs TPEXMEPHOH (UTYpHI IO CEYCHHUIO,
«HCYE3HOBEHHE» OTCEUYEHHON dYacTh H300paKEeHUs TpPEeXMEpHOl (Urypsl IO
CCUCHHUIO; <«IIPUKIECUBAHUE» OTCEUCHHOW YacTH H300pKEHUS TPEXMEPHOU
GUTYpBl O CEUEHUIO; «BBHITACKUBAHHUE» W3 W300paKEHUS TPEXMEPHOU (UTYpPHI
ceueHus (MHOTOYTOJIBHMKA) M PAclOJIOKEHHUE €ro B IUIOCKOCTH OKPaHa;
«BO3BpalllCHHE» B N300pakeHHe TpEeXMEpPHOH burypsi CEUYCHUS
(MHOTOYTOJIbHUKA);

* IPOBEJICHUE TUIOCKOCTEH (Hampumep, uepe3 OJHY MPSMYI0).
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OcTaHOBHUMCS Ha OMHMCAHUU MPeoOpa3oBaHUi, KOTOPhIE MOXKHO OCYIIECTBISTH
CpeICTBaMH IaKkeTa HajJ OOBEeKTaMH MPEAMETHOH Cpenbl, IPEICTaBISIEMbIMA Ha
JKpaHe.

CpeactBa makera TO3BOJSIOT O00OECIEUUTh TMEpPEMENICHHE Ha  JKpaHe
JBYXMEPHOT'O CTEPEOMETPUYECKOTO H300paKEHHUsS] TpeXMepHOW ¢Urypel co
HMITPUXOBBIMHU JIMHUSAMH, JBYXMEPHOTO H300PAKEHMSI TPEXMEPHOW KapKacHOU
burypsl, poTorpadudeckoro uzodpaxeHus TpexmepHoit urypsl. UMmeeTcst Takxke
BO3MOXXHOCTh M3MEHSATh CKOPOCTh JBHKCHHSI Ha DOKpaHe JBYXMEpPHOTO
U300paKeHHs] TpeXMEpPHON (UTYpPBI, OCYIIECTBIATh HENPEPHIBHOE U JIHUCKPETHOE
JBY)KEHUE M300paKEHHSI, OCTAHOBKY, U3MEHSTh HAIpaBJICHUE BpameHus (BOKPYT
BeIOpaHHOW ocu). Takum oOpa3om, cpeactBamu mnakera <«HCTpyMeHTapHii
CTEpPEOMETPUN»  OCYIIECTBHUMBI  CIEAYIOUIME  BHUIBI  T'€OMETPUUYECKUX
npeoOpa3oBaHUM:

* BpallleHUE Ha JKpaHe M300pakeHHs] PUTypbl OTHOCUTEIBHO BBHIOPAHHOW OCH
(BooOpaskaeMbIii «00X01» HaOJIOIATEIEM BOKPYT H300paxkeHHs (UIYphI) MpHU
YCIOBHH HAJIMYMS «HA 3aHEM IUIAHE» TPEXMEPHOU CHCTEMBI KOOPAMHAT,

* CMEIIEHUE Ha HKpaHe H300pakeHUs (PUrypbl — MapajuiesbHbIA TMEePEHOC
n3o0pakeHus: GUrypsl MpU YCIOBUM HAJWYUs 'HA 3aJHEM IUIaHE TPEXMEPHOU
CUCTEMbl  KOOpPJIMHAT, BO3MOXXHO HW3MEHEHHE  HalpaBJieHUS  CMEIIEHUs
nzo0paxenust Gurypbl oTHocutesbHO ocu OX, OY wim OZ B NOJOXKUTEIBHOM
WA OTPULIATEIIbHOM HaNpaBICHUH OTHOCUTEIBHO Havaja KOOPAWHAT,

* MOJy4YEHHE Ha 3KpaHe M300paKeHHs] — pe3ysibTaTa OCEBOW WJIM IIEHTPAIbHON
CUMMETPUU JaHHOU (PUTYPHI;

* MOJy4YeHHE Ha OHKpaHe M300paKEHUsT — pe3ysibTaTa TOMOTETUU JaHHON
burypsi.

[Tomumo »TOro MOXXHO oOecneunBaTh APEGEKT <«BXOXKACHUS BHYTPH»
U300pKEHUSI TPEXMEPHOU HEMOABUKHOU (PUTYpPBI, IPEACTABICHHON HA SKpaHE B
BUJIE JIByXMEpHOro (oTorpaguyeckoro u300pakeHUsl TPEXMEPHOU (QUrypsl.
OcyIecTBiieHHe ABMKECHUS «BTIYyOb» MOXET MPOHUCXOIUTh HEMPEPHIBHO, C
U3MEHSIOLIENCS CKOPOCThIO, TUCKPETHO.

CpeacTBaMu MakeTa MOXHO TakKe OOECHeYUTh IMOJyYEHUE OIpe/IeICHHOM
yueOHoM mHbopManuu 00 00BEKTaX U3yUYEeHHUS U BBIBOJ €€ Ha sKkpaH. Hampumep,
MOXHO TMOJYYUTh Ha DKpaHEe MOSCHEHHE B CiIy4ae OIIMOOYHOIO MOCTPOEHUS
CEUYCHHS HAa CTEPEOMETPHUUECKOM YepTeX e MHOTOTPaHHHMKA WM TOSICHEHHE NpU
HECaHKIIMOHUPOBAHHBIX 3apocax Ha MOCTPOEHUE CTEPEOMETPHUUECKOT0 YepTexKa.

OcoOplif MHTEpeC MNPEeACTaBISAET BO3MOXKHOCTh OCYIIECTBICHHUS CpPEICTBAMU
maKeTa  HMCCIIENOBATeNbCKOM  JEATENbHOCTHM MO  ONPENENCHHI0  BHUAA
MHOTOYTOJIbHUKA B CEUYEHUH H300paKEHUs, MPEACTABICHHOTO HAa KpaHE B BHUJE
JBYXMEPHOTO CTEPEOMETPUUYECKOTO YepTeka CO IITPUXOBBIMU JuHHUAMHU. [Ipu
TOM MOYKHO HaOJ0/1aTh, Kak (Urypa AUCKPETHO MOBOPAUYUBAECTCS OTHOCUTEIHHO
BBIOPAHHOW OCH KOOPJMHAT W MPOXOJMT BCE CTAIMM BpalieHUs (C cOXpaHEHUEM
IITPUXOBBIX JIMHUH) BOKPYI BBIOPAHHOH OCH KOOpAMHAT. MOXHO TaKxke
HaOmoMaTh, Kak W3 (QUTYphl <«BBIHUMACTCS» CEUYCHHE, pa3BOpauMBaeTCsi U
pacrnosiaraercs B IJI0CKOCTH dKpaHa.
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Kpome Toro, cpeacrBamu mmakeTa MOXKHO oOOecleynBaTh, TOHUPOBAHUE —
3aKpacKy OIpEeICICHHBIM I[BEeTOM (MJIM I[BETOBBIM TOHOM) OoJibIei (MEHbIIEH)
SAPKOCTH (MJIM HACBHIIIEHHOCTH) BUAMUMBIX (HEBHIUMBIX) YacTedl QUIYpHI H
TeHHpoBaHUEe (HAJIOKCHHUE TEHH) — 3aKPacKy OMNPEICIICHHBIM IIBETOM CBETJIOIO
TOHa (TEMHOTO TOHA) TOW YacTH W300paKeHHsI (GUryphl, HA KOTOPYIO MOMAaaeT
Oostbliie (MEHbIIIE) CBETA OT MPEIOJIaraeMoro HCTOYHHUKA.

B3anmonaeicTBys ¢ 00beKTaMu Cpejibl, 00ydaeMBblIii:

* OCYIIECTBIISICT PA3HOOOPA3HbIE BUILI YUEOHOW ACATEIHHOCTU C U3YYaCMBIMU
o0BeKTaMu (momck wm  aHamu3  uWHGOpPMAIMH,  IKCIIEPHUMEHTAILHO-
UCCIIeIOBATENIbCKAs U MH(POPMAITMOHHO-YICOHAs e TSIIbHOCTD);

* ¢opMmupyeT TpEACTaBICHWE O PANMHYHBIX (POpMax MPETbIBICHUS
uHOpMAITUU O TPEXMEPHBIX OOBEKTaxX, MPEACTABICHHBIX B Pa3IMYHOM BHJIE,
CTEpeOMeTpUYeCKUid 4depTex, (ororpaduueckoe wu300pakeHue, KapKacHas
MOJIeJTb;

* YYUTCSI aHAJIM3MPOBATHh TIOCKOE OTOOpakeHHWE MPOCTPAHCTBEHHON (UTYPHI,
OCYIIECTBIISISL MIEPEXO/ OT TPEXMEPHOTO TPEACTABICHUS T€OMETPHUECKOTO Tela K
ero IByXMEpHOMY U300paKEHHUIO i 00paTHO;

* (GopmMupyeT yMeHHUs aOCTparumpoBaThCsl OT HECYIICCTBEHHBIX NPU3HAKOB U
BBIJICTISITh  OCHOBOIIOJIATAIOIINE, YCTaHABIWBAs TMPUHAJICKHOCTh H3y4aeMOTO
o0BeKTa K ONpeeIeHHOMY BUAY MHOTOTPaHHBIX (popMm,

* pa3BUBAeT HAIJBITHO-OOpa3HbBIN, HATJIATHO-ICUCTBEHHBIM BUJIBI MBIIUICHHUS,
oOpa3HOe MBINUICHWE, YMEHUE BOCHPHUATHUS PEATBbHOTO MPOCTPAHCTBA TIO
JIBYXMEPHOMY M300paKeHNI0 0ObEKTOB.

[Tonp30oBaHME TIAKETOM TIPENOCTABISET TAaKXKE BO3MOXKHOCTH CO3JaHUS,
MoaupUKau 00BEKTOB OoubanoTeKU M300paxeHHi TPEXMEPHBIX
T€OMETPUUYECKNX (DUTYp, OCYIIECTBICHHS TIOMCKA HEOOXOIMMOTO H300paKCHUS
TpeXMEpHOH GUTYPHI TIO CYIIECTBEHHBIM MPU3HAKAM, TPOBEICHUS K1accupuKarmm
U300paKeHU TpEeXMEpPHbIX (HUTyp 1O BHU3yalbHBIM M  OMHCATEIHHBIM
CYIIECTBEHHBIM  TMpHU3HAKaM, AapXUBUPOBAaHUS  CO3JaHHOW  HWHQOpMAIIWH,
OCYIIECTBIICHUSI  IKCIEPUMEHTATBHO-UCCIEOBATEILCKON  NIEATEIBHOCTH  C
U300paKCHUSIMU TPEXMEPHBIX (DUTYD, IPEIOCTABIICHHUS TIOSICHEHUHN K CTPATeTUH U
TAaKTUKE PEIICHUs 3a]a4 H3y4aeMod NpeaMeTHOW oO0jacTh mpu 0OecTedeHUH
KOHTPOJIS ~ YPOBHS 3HAHUM W  yMEHHMA  00y4aemMoro, OCYIIECTBJICHHUS
CBOEBPEMEHHON KOPPEKIIMN PE3yJbTaTOB OOY4YEHUS, TECTUPOBAHMS YPOBHS
OBJIaICHUS] CPOPMUPOBAHHBIMHU CTEPEOMETPUIECCKUMHU 3HAHUSIMU U YMCHHSIMHU.

[TonpITOXKMBAS BBIIEHU3I0KEHHOE, MOXKHO YTBEPKIATh, UYTO CPEJCTBAMH ITAKETA
«IHcTpymMeHTapHH CTEPEOMETPHH» obecrieqrBaeTca OCYIECTBIICHHE
COBOKYIIHOCTH YCJIOBHH, CIIOCOOCTBYIOIIHX BO3HHKHOBCHHIO H PAa3BHTHIO
nponeccos (I'masa lll, n. 3.1):

* BO3JEHCTBHA 00y4aeMOro Ha H3y41aeMble OOBEKTHI,

* OCYINECTBICHHA PA3HOOOPA3HBIX BHIOB CAMOCTOATCIBHOH JEATEJABHOCTH C
O0OBEKTaMH IPEIMETHOH Cpeabl, HHPOPMAIIHOHHO-YI€OHOH, IKCIIEPHMEHTAIEHO—
HCCII€JOBATE/IECKOH J€ATE/IbHOCTH,

*  (VHKIHOHHPOBAHHA  OPraHH3AIHOHHEIX CIPYKTYpP  I€4arOrH9eCKoro
BO3JEHCTBHA.
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B 3akmoueHme ciieyeT TakKe OTMETUTh, UYTO  pPacCMATPHBAEMAA
HH@OPMALHOHHO-IIPEAMETHAA CPEAA CO BCTPOCHHBIMH 3JIEMEHTAMH TEXHOJIOTHH
o0y4eHHS  «MHOTOTrpaHHHKH»,  BO-TICPBBIX,  BKJIIOY3€T KaKk  CPEJCTBa
TPOAYIHPOBAHHA O00BEKTOB H3y49eHHA (IByXMEpHbIE H300paKE€HHS TPEXMEPHBIX
MHOTOTPaHHBIX (QUTYD), TaK H CPEJCTBA, ITO3BOJIAIOMIHE IOIYYaTh YIEOHYIO
HH@OpMALHI0O O HHX, BO-BTOPBIX, 00€CHeYHBAET 00pabOTKYy HHMOpMAIHH 00
00BEKTaX  H3Yy4eHHA,  B-TPEThUX, obecrieuiBaeT  (QYHKIHOHHPOBAHHE
OpraHH3aI[HOHHBIX CTPYKTYD II€AarOrH9ecKoro BO3JEHCTBHA, OPHEHTHPOBAHHOIO
HAa HHHIHHPOBAHHE IPOLIECCOB PAa3BHTHA HATJSIHO-O0Pa3HOTrO, HAaIJIAIHO-
JIEMICTBEHHOI'O BUJIOB MBINUICHUS, HA OOYYE€HHE CAMOCTOATE/IBHOMY H3BICYEHHIO
3HaHHH, HAa  (QOPpMHDOBAHHE YMCHHH H  HABBIKOB  OCYIECTB/ICHHA
3KCIIEPHMEHTATIBHO-HCCI€0BATEIbCKOH JEATEIEHOCTH C OOBEeKTAMH H3YICHHA.

Cnengyer no0aButh, yTo [lakeT MHCTPYMEHTaJIbHBIX HPOTrPAMMHBIX CpPEICTB
«MHCTpyMEHTapuii CTEPEOMETPUN» PeaTU3yeT BO3MOXKHOCTh MPOAYIMPOBAHHUS
U3y4aeMbIX OOBEKTOB U TMOJIY4YeHHS MH()OpPMAIMK O HUX B paMKax OMpPEEICHHBIX
METOAMYECKUX TOJAXOJ0B K H3YYEHHIO TeMbl <«MHOTOTpaHHUKH» Kypca
CTEPEOMETPUH. DTH MOAXO0bI M310xkeHbI Boime ([masa Il, m. 1.9.1).

4, Y4yebHO-MmaTepuanbHas b6a3za obecneyeHus npouecca
nHdopmMaTn3aumm odpasoBaHuUA

PazButne mporecca mHDOpMaTH3aMK 0Opa30BaHUS OOYCIIOBJICHO HATUYHEM
CHEIHAIM3UPOBAHHON y4eOHO-MaTtepuanbHoil 0a3pl (YMB), oOecnieunBarorieid
nearorndecku renecooopasnoe ([maea I, m. 1.3) ucnonbp3oBanue BO3MOKHOCTEH
CHUT.

Co3nanne YMbB obecnieuenus mporecca unpopmarusanuu oopasosanus (YMb
uHpopMaTH3aUKH 00pa30BaHMA) MPEANOJaracT pelIieHHe psia KOMILICKCHBIX
npo6isieM. [TepeurciiiM OCHOBHBIE:

* CO3/IaHHUE€ U WCIOJb30BaHUE CPEACTB MHGOpMATH3allMd 00pa30BaHUsA, B TOM
YHClIe KOMIUIEKTOB BBIYHCIIMTEIBHOW TEXHHKH, OTBEUYAIOIIUX TEXHUYECKHM,
IICUXOJIOrO-TICIArOTHYECKMM M APrOHOMHYECKHMM TpeOoBanusM [34]; mon
cpeacTBaMu MH(pOpMaTH3aIMK 00pa3oBaHus OyJeM IMOHMMATh CPEACTBAa HOBBIX
UHGOPMAIIMOHHBIX TEXHOJOTHH COBMECTHO (MCIOJIb3yeMble BMeCTe) C y4eOHO-
METOIUYECCKIUMH, HOPMATHBHO-TEXHHYECKUMHU U OpraHMU3aIlMOHHO-
WHCTPYKTUBHBIMH MaTepHajaMH, 00eCIICUHBAIONIMME PEaTU3alAI0 ONITHMAILHON
TEXHOJIOTHH HX TEeIarOTMYeCKOT0 UCTIOIb30BaHUS;

* CO3/JaHMe B MaciTabax cTpaHbl (permoHa, paiioOHa) CHCTEMBI CEPBHUCHOTO
O0OCTyKMBaHUS TEXHUYECKHMX MW MPOTPAMMHBIX  CPEICTB  IOJb30BaTeNCH
KOMIUTICKTOB y4eOHOW BEIYHCIUTEIIEHON TEXHHUKHY,

* CO3JIaHHME PACHPEJICIICHHON CHUCTEMBI TOCYAapCTBEHHBIX M JIOKAJIBHBIX 0a3
JTaHHBIX U (B IepCIeKTHBE) 0a3 3HaHUI y4eOHOTO Ha3HAYCHUS,

* CO37aHME TEICKOMMYHHKAIIMOHHON ceTh (B TOM 4YHCJIE M Ha OCHOBE
CIYTHUKOBOH CBSI3M) Y4COHOrO Ha3HAUEHHUS PErHOHANIBHOrO M (B IEPCIEKTHBE)
rJ100aJIbHOTO MaciITaa;

* UHTErpalys BeJOMCTBEHHBIX, PECIYOIMKAHCKUX, TEPPUTOPUATBHBIX U APYTHUX
UHGOPMAIIMOHHO-BBIYMCIUTEbHBIX CHCTEM YyYeOHOr0 Ha3HAueHUS B EAUHYIO
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['ocynapctBeHHyl0 HMH(DOPMALIMOHHYIO CE€Th, KOTOpas OpHEHTUPOBaHA Ha
UCIIOJIb30BaHue B chepe oO0pa3oBaHus.

4.1. OcTtaHOBUMCS Ha TEJArOrM4YeCKUX AacleKTax BBIIIEHAa3BAHHBIX MPOOJIEM.
Vcxoas U3 paccMOTpeHHs meaaroruueckux ienei ucrnonb3oBanus CHUT (I'maBa
|, m. 1.3) u HampaBicHUII MX BHEIPEHHS B Y4eOHO-BOCIHTATCIIBHBIN MPOIECC
(I'nasa |, . 1.4),0cTaHOBUMCSI Ha PaCCMOTPEHHH BO3MOXHBIX BAPUAHTOB COCTaBa
YMBb undopmaruzammu oOpa3oBaHus.

4.1.1./ Baprant cocraBa Y MB uH@OpMAaTH3AHH 00PA30BAHHA.

4.1.1.1. Kaburner HH@OpMATHKH H BBIYHCIHTECIBPHOH TEXHHKH I
npernogaBaHusa 0011eo0pa30BaTeJIbHbIX IPEeIMETOB ¢ Hcroab30Bannem CHHUT, B
COCTaB KOTOPOIO BXOJHT.

* KOMILTEKT y4€OHOH BBITHCIIHTEIBHOH TEXHHKH, UMEIOIINN XapaKTepUCTHUKH,

yIOBJICTBOPSIOIIHE MICHXOJIOTO-TIIarOTMYECKUM, 9PrOHOMUYECKHM u
TEXHHYCCKUM TpeboBaHusM [34],
* YYeOHO-METONHYECKHH KoMiulekc Ha 6aze CHHT (I'masa lll, n. 2.2),

npeIHa3HAYeHHBIN I MpenojaBanus oOuieoOpazoBarenbHbIXx npeameron; Y MK
nenecooopasHo GopMHUpOBaTH B BUNE OJOYHOH CIPYKTYpPhI, IONYyCKarolen
NEPEKOMIUIEKTALMIO  OTACJIbHBIX  BHJIOB  y4eOHOTO, JIEMOHCTPAIMOHHOIO
obopynoBaHnus, conpsiraemoro ¢ 9BM, cooOpa3Ho 1essiM, 3aj1a4aM U COIEPKAHUIO
U3yyaeMoro ydeOHoro mpeamera (Kypca);

* CITEIHATH3HPOBaHHAA MeO€EIb H OprTrexHuKa [36],

* YCIpOHCTBA H CpEJCTBa, OOECIICUHBAIOUIHE TEXHHKY O€30IaCHOCTH TIpU
paboTe B kKabnHeTe MHPOPMATUKU U BBIYUCIIUTEIHLHON TeXHUKH [36].

4.1.1.2. Jlaboparopu4, IIpeJHA3HAYECHHAA AL OpraHH3alHH
IKCITEPHMEHTAIbHO—HCCIIEOBATEAbCKOH AeaTepHocTH ¢ npuMmenennem CHUT.

4.1.1.3. Cpescrea wu ycripodcrsa, obecrieunBaionie (QyHKIMOHUPOBAHUE
HH@OPMAL[HOHHOH CETH y9e€OHOro 33BEJCHHA H TEIEKOMMYHHKAIHOHHOH CETH
(I'masa Ill, 1. 5.7)perruoHaabHOrO MM II00ATLHOTO MaciTada.

4.1.1.4. KoMitekTsI BBIYHCIHTE/IPHOH TEXHHKH C COOTBETCTBYIOLIHM
IPOTPpaMMHEIM OOecIiedeHHEeM JUIA OCYIIECTBICHHA ABTOMATH3ALHH IIPOLECCOB
BeJeHHI JeJO0MNPOH3BOACTBA JUPEKTOPOM, 3aBEIYIOIUIUM Y4eOHOM 4acThlo,
KJIACCHBIM PYKOBOJIUTEIIEM, METOAUCTOM, HIKOJIbHBIM IICUXOJIOTOM,
MEAULMHCKUMU paOOTHHKAMH yI€OHOTO 3aBEICHHA.

4.1.2. N Bapranr cocraBa YMDb nua@opMaTH3alHH 00pa30BAHHA IPEAIIONATa€T
IIOMHMO C€OCTaBa, omHcaHHoro Aiq | Bapwanrta, Hamuwgne aBTOHOMHbIX [I9BM,
pacrpeJeleHHpIX IO OJHOW — JIBE ITO BCEM MPEAMETHBIM kabuHeram. 1lpu Takom
OCHAIIICHWH Y4YeOHOTO 3aBEJCHHsI TPOIECC MPENoJaBaHUs KaKIOro Y4eOHOTO
npeaIMeTa MOXKET COINPOBOXAATHCA (IIPH HEOOXOJMMOCTH Ha KaXKIIOM YpPOKE)
WCITOJIb30BAHUEM BBIYHMCIUTEIBHBIX, JEMOHCTPAIMOHHBIX, WH(POPMAIMOHHBIX U
apyrux Bo3MoxkHocTed I[I9BM. B cinydae mnpoBeaeHuss HMHAMBUAYAIbHOM,
I'PYIIIOBOM, KOJJIEKTUBHOM paboThI ¢ ucnosib3oBanueMm [19BM, a takxke B ciaydae
HEOOXOJAMMOCTA MPUMEHEHUs Y4YeOHOro, JEMOHCTPAILMOHHOIO O000pYy0BaHuUs,
conpsiraemoro ¢ OBM, yuamuecss MOTyT 3aHUMAThCS ABa WM TPU pa3a B HENEIIO
B KMBT no pacnucanuto.
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Mg W Baprarta cocraBa YMDb 0653aTe/bHO HATHIHE HHYOPMALIHOHHOH CETH
y4eOHOro 3aBeJieHus, KOTopasi oOecreynuBaeT, BO-NepBhIX, cBA3b Mexay KYBT,
pacnoyIOKEHHBIM B KaOMHETe WH()OPMATUKM U BBIYUCIUTEILHON TEXHUKH, U
aBToHOMHbIMU [I9BM, pacnpeneneHHBIMH MO JPYrUM KaOuWHETaM y4eOHOTO
3aBeJICHUS; BO-BTOPBIX, JOCTYNl K MH(POPMAIMOHHOMY OaHKy JaHHBIX
HneHTpagbHoi ~ OBM,  pacmojoXeHHOW B peruoHaibHOM  (pailoHHOM)
uHpopmMarimoHHOM IIeHTpe. Takoil BapuaHT coctaBa YMDB TtpeOyer OoibImx
3aTpaT, HO obOecmeunBaeT cucreMarndeckoe obmenue ydammuxcs ¢ [I9BM B mux
MTOBCETHEBHOM yueOHOM padore.

4.2. OcranoBuMmcs Oonee TOApPOOHO Ha  omHcaHUM JabopaTopuH,
IIpeAHA3HAYCHHOU JUIs OpraHM3alvH y4eOHO# 3KCIIEPUMEHTAIILHO-
HCCJIEIOBATENLCKOM AeaTebHOCTH ¢ npuMeneHneM CHUT (ma6oparopus HUT).

910 CHEIHATN3UPOBAHHOE nojpasienieHue  y4eOHOro 3aBeJleHus,
NpeIHa3HAYeHHOE KakK /i MPOBEACHUS] JEMOHCTPALMOHHOIO U JIA0OpaTOPHOIO
y4eOHOTrO SKCIEPUMEHTAa B paMKaxX M3ydyaeMblX OCHOB HayK, TaK M JJId
yrayOJeHHOTO MU3y4deHHUsl o01eo0pa30BaTEeNbHbIX MPEIMETOB C HMCMIOJIb30BAHUEM
y4eOHOTro, JAEMOHCTPAIMOHHOIO O00O0pYyI0BaHMS, (YHKIIMOHUPYIOIIEro Ha Oase
CHUT. B na6opatopuu HUT nomkHbI OBITH CO37aHbI YCIOBHS JJISI OpraHU3aIluu
y4eOHoi SKCIEPUMEHTAIbHO-UCCIIEI0BATEIBCKON JNEATEIIbHOCTH,
OpUEHTHUPOBAHHOMN Ha (POPMUPOBAHNE YMEHHI OCYILIECTBIIATD:

*  aBTOMATH3AIMIO  TPOIECCOB  O0pabOTKM  pe3yJbTaTOB  y4eOHOTO
(mabopaTropHOTO, JEMOHCTPAMOHHOTO) IKCIICPUMEHTA,

* BBISIBJICHHE OCHOBHBIX 3JIEMEHTOB W THMOB (DYHKIIUW TSI MOJEIUPOBAHUS
OTIPEENIEHHOTO aCIEKTa PEaIbHOCTHU C IIENIbI0 €r0 UCCIIEeI0OBAaHMS, U3yUCHUS,

* CO37aHME MOJIEJeH, aJleKBaTHO OTPAKAIOIIUX H3ydaeMble OOBEKTHI, SBICHUS
WIM TPOIECChl W TPEICTABISIONINX ONPEIACICHHBIA aCIEeKT PEabHOCTH IS
U3YYEHUSI €r0 OCHOBHBIX CTPYKTYPHBIX UJU (YHKIHMOHAJIBHBIX XAPAKTEPUCTUK C
MOMOILIbIO HEKOTOPOT0 OTPAHUYEHHOI0 YUCIIa MapaMeTpOB,;

* yIIpaBJ€HUE CO3AaHHBIMU MOJIEIISIMU,

* 00paboTKy moiydaemMoi uH(OpMaMK O HAOJIOAAEMBIX WM H3y4aeMbIX
00beKTax, SBJICHUAX, IPOLECCaX WIH UX MOJETAX i1 (GOPMYITUPOBAHUS THUIIOTE3bI
O  BBISIBJICGHHOM 3aKOHOMEPHOCTH C  TOCIEAYIONIMM  MPOTHO3UPOBAHUEM
pe3ynbTaTOB SKCIIEPUMEHTA,

*  CaMOCTOSITEIbHOE  «OTKPBITME»  HU3y4aeMOM  WIM  HMCCIEAYEeMOU
3aKOHOMEPHOCTH ISl MOCIEAYIOIEro (GopMyIMpOBaHUS BBIBOJOB U 0000IIEHUH.

g gopmrpoBaHuI y 00y9aecMBIX YMEHHH H HABBIKOB OCYIL€CTBICHHA
Y4eOHOH S5KCITIEpHMEHTA/IbHO-HCCIEOBATE/IECKOH JeATEIEHOCTH 000pyJOBaHHE
Jsaboparopur HUT qomkHO:

* obecrreqHBAaTh BO3MOXHOCTH pErHCIPALIHH, HAKOIUIEHHA H 00paboTkH
IPHPOTHOH HHPOpMALHH, IOTYy4aeMOU HEITOCPEACTBEHHO CAMHM YI€HHKOM, JUIA
IOCIEYIOLIEro (OPMYTIHPOBAHHA HM BEIBOJOB H 0000ICHHH,

* [IpPeAOCTaBIATE O00ydaeMoOMYy HHCIPYMEHT H3MEPEHHA, HCCICIOBAHHA,
ITO3BOJIAIOIIHE CAMOCTOATEIBHO H3y9aTh OOBEKThI, B3aHMOOTHOIICHHA MEXIY
HHMH, ABJICHHA, ITPOLIECCHI H HX MOJEIH —KaK PEeaIbHBIC, TAK H «<BHPTYATbHBICY.
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Peanu3arnus BeIIICONMMCAHHOTO OIpeaeNseTcs HamuuueM B naboparopun HUT:

* YCTPOUCTB M cpeacTB nepudepuitHoro obdopynosanus [I19BM u ydebHOrO,
JEMOHCTPALIMOHHOTO 000pyA0BaHus, comnpsiraemoro ¢ 9BM, Ha kaxaoM padouem
MECTE yUCHHUKA,

* TMPOrpaMMHBIX CpPEICTB W CHUCTEM, OOECHEUYUBAIOIIUX BO3MOKHOCTD
MOJICIMPOBAHUSl ~ M3Y4YaeMbIX  OOBEKTOB,  IIPOLIECCOB U  BBINOJIHEHUE
UCCJIeI0BATENHCKON JEATEIBHOCTH C MOACIISIMH;

* [PEIMETHO-OPUEHTUPOBAHHBIX MPOTPAMMHBIX Cpel, OO0eCHeUYUBAIOIINX
OCYIIECTBIICHUE SKCIIEPUMEHTAIBHO-UCCIEA0BATEIBCKON NEATENbHOCTH;

* DJJIEKTPOHHBIX KOHCTPYKTOPOB, MOJENEH YCTPOMCTB, y4eOHBIX pPOOOTOB,
UMUTHPYIOIINX PeabHbIE MEXaHU3MbI UM YCTPOICTBA.

OctanoBuMcs Ha Oosiee MOAPOOHOM OIMCAaHUM Ha3HAYCHHS OOOpYyIOBaHUS
naboparopun HUT.

4.2.1. YcrpoiictBa u cpejacTBa mnepudepuitnoro obopynoBanus [19BM u
y4eOHOro, JASMOHCTPAIIMOHHOrO 000pyaoBaHMs, compsraecmoro ¢ OBM [33],
JOJKHBI 00€CTIeYrBaTh.

* KOMIbIOTepHYIO Bu3yanm3anuio ([maBa |, m. 2.2.3) uzydyaeMbiXx OOBEKTOB,
MPOLIECCOB, SIBJICHU;

*  aBTOMATH3AIMI0  MPOUECCOB  00pabOTKM  pe3yJbTaTOB  y4yeOHOro
7a00paTOPHOTO WM IEMOHCTPAIMOHHOTO SKCIIEPUMEHTA;

* yopaBlieHHE OOBEKTaMHU peajbHON AEMCTBUTENBHOCTH C moMmolnpio DBM
(manpumep, yaeOHBIME POOOTAMH).

4.2.2.31eKTpOHHbIE KOHCTPYKTOPHI JOJKHBI 00€CIIEYNBATh BOZMOKHOCTB!

* CO3MaHHA MOJeNel, KOHCTPYKTHBHBIE OCOOCHHOCTH KOTOPBIX OTBEYAIOT
3aJJaHHBIM I1€JarOTMKO-?PrOHOMUYECKIM TPEOOBaHUSM,

e ymnpaBieHus ¢ nomowmpelo I[IOBM Mogensmu, CKOHCTPYMPOBaHHBIMH
M0JIb30BATEJIEM.

4.2.3. TlporpaMMmHBIE CHCTEMBI W CpeICTBa y4yeOHOro Ha3HAYCHHS,
peN3yIONIMEe BO3MOKHOCTH COBpeMeHHbIX [I19BM, nomKHBI:

* BBIMOJHATH (DYHKIIMM HWHCTPYMEHTApHs, MO3BOJSIOIETO OpPraHMW30BbIBATH
M03HABATEJIbHYIO, UCCIIEI0BATENBCKYIO IEATEIbHOCTh 00y4aeMBbIX,

* MBISTHCS CPEICTBOM MOJIEPKKH TMpollecca MpernojaBaHus y4yeOHOro
npeameta (Kypca),

* CIIy)KUTh CPEICTBOM (DOPMHUPOBAHUS KYJIbTYphl YU€OHOU NEATEIbHOCTH,

e o0ecreunBaTh AaBTOMATHU3AIMIO MPOLECCAa KOHTPOJIS PE3yabTaTOB Y4eOHOMH
JESITENbHOCTH.

4.3. adpopMaImoHHO-METOAMIECKHE IIEHTPHI.

4.3.1.Taxtuka BHeapenuss CHUT B yueOHO-BocIUTAaTENBHBIN MPOIIECC YIEOHBIX
3aBEJICHUIN CpeaHero ypoBHS 0oOpa3oBaHUs Ha 0a3e BBIIICONMHCAHHOTO COCTaBa
YMb npeanonaraer opraHuzainuio HHGOOPMAIMOHHO-METOAUYECKHX IIEHTPOB,
KOTOpPBIE  JOJDKHBI  CIYXHUThb  «OTIOPHBIMH  TOYKaMu»  WHGOpPMATH3AIUN
00pa3oBaHMs B KaXKJIOM peruoHe wiM paione. LlenecooOpa3Ho nx oObeIUMHEHNE B
eIMHYI0 (PETHOHANBHYIO, TJO0AJBbHYI0) HWH(POPMAIMOHHYI CETh, HMEHOILYIO
BBIXOJT Ha OaHK MAaHHBIX LeHTpaidbHOW OBM, s Toro, 4toObl OHU CTaIU
LEHTPaMH BHEJIPEHUS MPOTPECCUBHBIX MEJArOrMYECKUX TEXHOJIOTUM, OCHOBAHHBIX
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Ha ucnonb3zoBanun CHUT. IlocienHee cTaHOBUTCA BO3MOKHBIM IPU YCIOBUU
o0benuHeHnss HH(POPMALMOHHO-METOJUYECKUX IIEHTPOB B E€IMHYIO CEThb C
nepudepuitHpIMM  MIKOJIAMH, MPOPECCUOHAIBHO-TEXHUUECKUMHU  YUUIIUIIAMH,
CPEIHUMH CHEIUATbHBIMA YYEOHBIMH 3aBEJICHUSMH, UMEIOIMMHU B OTPAaHUYEHHOM
KOJIMYECTBE AJIEKTPOHHO-BBIUYUCIUTENbHYIO TEXHUKY WJIM BOOOIIE HE MMEIOIIUMU
ee. B ciyuae, ecniu ydyeOHOe 3aBeieHHE HE HMMEET BBIYUCIUTEIIbHOM TEXHHKH,
y4YaluMcsl HEeOOXOAMMO CO37aTh YCJIOBHS JJISl SMU30JIMYECKOr0 TOCEIIECHUS
UHPOPMAIIMOHHO-METOUYECKOTO0  IIEHTpa C  IeJbl0  O3HAKOMIIEHUS  C
BO3MOXKHOCTSIMU COBpeMeHHbIX DBM, 1711 mpruoOpeTeHrss MUHUMAIbHBIX YMEHHUN
Y HaBBIKOB PabOTHI C COBPEMEHHOM 3JIEKTPOHHO-BBIUUCIUTENbHON TeXHUKOH. [1pu
3TOM HE0o0X0auMO (PYHKIIMOHUPOBAHHWE OPraHMU3AIMOHHBIX CBSA3EH MEXIY
UH(POPMAIIMOHHO-METOUUYECKIUMH [IEHTPaMH, KOTOpPbIE SIBJSIIOTCS LEHTPaMu
BHenpenuss CHUT, permoHambHBIMH IEHTpAMH, HMMEIOMUMUA OaHK JTaHHBIX
neHTpasibHoM OBM H BbIXOJl Ha TEIEKOMMYHUKAIMOHHYIO CETh IJI00AJIBHOIO
Macmtaba, W nepupepuilHbIMM  y4EOHBIMH  3aBEJCHHUSIMHU, OCHAIlEHHBIMU
AIIEKTPOHHO-BBIUUCIUTENBHOM TEXHUKOM, B TOM UHCIE€ M B OTIPAaHUYEHHBIX
KOJIM4YECTBaX.

4.3.2. HHgpopManHOHHO-METOAHTECKHE [EHTPEI IMEET CMBICI OPIaHNU30BbIBATh
Ha 0a3ze 001eo00pa3oBaTeIbHOM IIKOJIbI WIIH JIFOOOTO JPYroro y4eOHOTo 3aBeIeHUS
cpenHero ypoBHsi oOpaszoBanus. VIx memecoobpazro obecrmeunrs YMDb, koropas
napegnonaraeT HaaHdHe OJ0Ka moMeleHHH (KaOHHET HHQPOPMATHKH H
BBI9HC/IHTE/IEHOH TEeXHHKH, Ja6oparopus HUT, Ja60paHTCKAa),
HHQOPMAIHOHHOH CETH yI€OHOIr0 HA3HAYEHHA, 4 TAKke TeIeKOMMYHHKALHOHHOH
CETH JUIA CBA3H, KAK MHHHMYM, C PETHOHATIBHBIM LIEHTPOM.

4.4.Y49e0HO-METOANIECKIIT KOMILIEKC I U3YIeHU HH)OPMATHKH.

4.4.1.Peanuzanus Bo3MokHOCTeN coBpeMeHHbIX [I19BM B o0nactu ynpasineHus
pa3IMYHBIMM  YCTPOWCTBAMM M MEXaHHW3MaMHU CO3[AaeT MPEANOCHUIKA IS
pa3pabOTKM  KAuyeCTBEHHO  HOBBIX  CPEICTB  OOy4YeHHUs, OOBEAMHSIOUIUX
IpOrpaMMHBIE CpPEJCTBA € TEXHUYECKUMU YCTPOMCTBAMHM, HMMHUTHPYIOIIUMU
Pa3HOOOpa3HbIe MPOMBIIIJIEHHBIE MEXaHW3Mbl U MPUCIOCOOJICHUS, YIIPaBIsEMbIe
OBM. [IlpumepoM MOXKET CIYXKUThb HCHOJb30BaHUE YYEOHBIX pPOOOTOB,
ynpaBinsieMsix OBM: poOoT-MaHUIYISTOpP, POOOT-MOABEMHHUK, HUMUTHUPYIOIINE
IPOMBIIIUICHHBIE ~MEXaHU3Mbl, ynopaBiasiemble OBM  u  ocyuiecTisitoniye
NOTPY30YHO-PA3TPy30UHble  pabOThl, MWIK pOOOT-TENEeKKA, HMHUTHPYIOIIUN
yIpaBJIEHUE C MOMOIIBI0 KOMIBIOTEPA IBIKYITUMUCST OOBEKTAMHU.

I]ens Heronbp30BaHHA yI€OHBIX pOOOTOB.

* JIeMOHCTpalHaA BO3MOXHOCcTeH coBpemeHHBIX IIBM B cgepe yrpapreHns
O00BEKTaMH peaIbHOH JeHCTBHTE/IbHOCTH,

* 00y4cHHE MPAKTHKE COCTABJICHHA IPOIPaMM JUIA YIPAaBICHHA OOBEKTaMH
PEaIbHOH JEeHCTBHTEIbHOCTH,

* IPOPopHEHTALIHA 00YTaEMBIX.

4.4.2. HoBbIM KOMIIOHEHTOM Y4e€OHOM AESATEILHOCTH CTAaHOBUTCSA paboTa co
CpPEACTBaMHU MPOCTPAHCTBEHHOTO BBOJAa M MAaHHWIIYIMPOBAHHUS TEKCTOBOH H
rpaduueckoit nHbDOopManueit. licnonp30BaHue ITUX CPEACTB MO3BOJISAET YIPABIATH
NepeMEeNIeHHeM JSKpPaHHOTO Kypcopa, 4TO TMpuaaeT padbore 3a SKpaHOM
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MaHUITYJSIITAOHHBIA ~ XapakTtep. K OSTuM cpeacTtBaM OTHOCATCS, HampHUMeD,
YCTPOMCTBO «MBIIIB», IKONUCTUK», <CBETOBOE MEPO», «paduUeCKUil TIaHIIET.
Hampumep, yCTpOHCTBO <«MBIIIB» MOKET MCIOJb30BaThCs [JIsi padOThl Hal
y4eOHBIMU TEKCTaMH, BBIMOJHAEMON CpPEICTBAMH SKPAHHOTO PEIAKTUPOBAHMUS.
JumxuTaitzepsl, ONTUYECKAE CUYUTHIBATENIH, CHCTEMBI PEYEBOrO BBOJA JAaHHBIX
MOTYT MCHOJIb30BaThCsl MPU HU3YYEHUM MAIIMHHOM M WMHXXEHEPHOU rpaduku,
rpaguyeckux MeTonoB MojaenupoBaHus. I'padomocTpoutens — KOOpPAMHATHBIM
camomucer, ympaBisieMslii OBM, — oOecrneunBaer BBOn (BBIBOA) B DOBM
rpaduueckoil MHGOpMAIMU C TMOCIEAYIOIIMM BBIBOJAOM pe3yibTaTa B (opme
rpaduueckoro JOKyMEHTa, OH MOXKET HCIIOJIb30BaThCA B JEIONPOU3BOJICTBE, MPH
U3YYEeHUU TMPOEKIIMOHHOTO uepueHus, crepeomeTpun. CBeTOBOE mepo — MTHT,
MMEIOIMN CBETOYYBCTBUTENIBHBIM ITYHKT, CONPSDKEHHBIA C TEPMUHAIOM, MOYKET
WCITOJIB30BATHCS TTPU Mot uKanuy nHOOpMAIUU Ha IKpaHe.

I]enp wermorp30BaHAA CPEACTB MPOCTPAHCTBEHHOIO BBOJA H MAHHILYIHPOBAHHUA
TEeKCTOBOH H Ipa@uieckoH HHpOpMaIIHEH.

* JeMOHCTpanHA BO3MOXHOCTCH AalllapaTHBIX H IMPOIPaMMHEIX CPEJCTB IO
obecriedeHHI0 KOM@OPTHOCTH pabOThI IMOJIb30BaTe/II B OOJACTH IIEPENAYH H
00pabOTKH HHPOPpMALHH,

* H3yYEeHHE CYIIHOCTH IIPOLECCOB MIEPENATH H 00pabOTKH HHPOpMALHH B IBM;

* HCIIOJB30BAHHE PAa3HOOOPA3HBIX CPEJCTB BBOAA (BBIBOJA) HHMOPMAILHH B
OBM npw wH3ydeHHH YIEOHBIX IIPEAMETOB, B YACTHOCTH XYJOXXECTBEHHO-
ITPa@HIECKOro IHKIIA.

4.4.3. HoBoe HampaBiI€HUE WCIIOIH30BAHUS KOMIBIOTEpA B YI€OHOM IMPOIECCE
OTKpPbIBaET MHTETPAIMS BO3MOXXHOCTEH CEHCOPUKHU (TEXHUKU KOHCTPYHUPOBAHUS U
UCIONIb30BAaHUSA  JaTYMKOB  (DU3UYECKMX  IlapaMeTpoB) W y4eOHOro,
JEMOHCTPAIMOHHOTO  0o0opyHoBaHus, compsraemoro c¢ OBM. J[laTuuku
bu3nUecKkux MnapaMeTpoB — 3TO YCTPOWCTBA JI MOJY4YeHUs HHPOPMALUU O
perynupyeMoM (GuU3MUYECKOM IapaMeTpe WM HekoTtopoMm mporecce [2], [51]. C
NOMOIIbIO  JTaTYMKA MOXKHO MpeoOpa3oBaTh HEINEKTPUUECKYIO BEJIWYUHY B
aJIeKBaTHBINA e AJIeKTpuYecKuil curuaji. st Toro 4yToObl curHall gaTduka (daiie
BCET0 aHAJIOTOBBIN) MOKHO ObLIIO 00paboraTh Ha DBM (mim Mukporporeccope),
€ro Mpe/CTaBIAIOT B HU(GPOBOM BHJIE C MOMOIIBI0 UHTEP(HENCHOIO yCTPOMCTBA,
KOTOpOe BKIOYaeT B ceOs aHajoro-uudpoBoii mpeodpasosarens (ALLI).
Hcnonp3oBaHne MaTYUKOB M YCTPOWCTB IS PETUCTpPAIlMd W HW3MEPEHUs
HEKOTOPBIX (PH3MYECKMX BEIWYWH (HAIpUMep, BEJIMYMHBI CBETOBOTO ITOTOKA,
TEMIIEPATYpPbI, BIAKHOCTH) M YCTPOHCTB, OOECHEYHMBAIONIMX BBOJ W BBIBOJ
AHAJIOTOBBIX W JAWCKPETHBIX CUTHAJIOB, JUISI CBSI3U C KOMIUIEKTOM OOOpPYIOBaHUS,
compsiraemoro kK OBM, wumm oOopynoBaHus Ha wux 0a3e MO3BOJSIET
BU3yalIM3UpoBaTh Ha 3kpaHe DOBM paznuunble Quanyeckue 3aKOHOMEPHOCTH B
BUJIe TpadUKOB, NUHAMHYECKH H3MEHSIOUIUMXCS B 3aBUCHUMOCTH OT HM3MEHEHUS
BXOJHBIX mapametpoB [71], [73], [74], [81]. Peanusyercs 3T0 B BHjE almapaTHO-
POrPaMMHBIX KOMILJIEKTOB MU KOMILJIEKCOB.

Ilens Hcrorp30BaHHA KOMILIEKTA JATIHKOB H YCTPOHCTB, 00ECIICTHBAIOIIHX
IoJTy9eHHe HHPOPMALHH O pELYIHPYEeMOM (QH3HIECCKOM IapaMeIpe HIH
poriecce, COCTOHT B CIIEAYIOIEM.
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* H3yYeHHE BO3MOHOCTEH COBDEMEHHBIX HHQOPMAL[HOHHBIX TEXHOJOIHH B
obi1acta 06pabOTKH HHPOPMAIIHH O PEATBHO MPOTEKAIOIIHX IIPOLecCax,

* OBJIAJICHHE Pa3HOOOPAa3HBIMH METOJAMH OOpaOOTKH HH@OPMAILHH O PEaIbHO
IIPOTEKAFOIIIEM IIPOLECCE B PEATEHOM BPEMEHH,

* OCYII[ECTB/IEHHE aBTOMATH3ALHH ITPOL[ECCOB OOPaOOTKH HHMOPMALIHH, B TOM
gHCclAe H PE3YIbTATOB YYEOHOI0 SKCIIEPHMEHTa — KAaK JabOpaTOpHOro, Tak U
JIEMOHCTPAIIHOHHOTO;

* [IPEAOCTABICHHE YIAIIHMCA BO3MOXHOCTH PETHCTPAIHH, COOpa H HAKOIUICHHUSA
HHQOPMAIIHH O HEKOTOPOM IMPHPOJHOM MPOLECCE, IPOTEKAOIEM B PEATbHOM
BPEMEHH, H €€ 00paboTKH 1151 GOPMYITUPOBAHNUS BEIBOJIOB U OOOOIICHUI.

4.4.4. Peamusanusa — BHIIICH3IOXKEHHOTO  IPEJOCTABIAET  00ydaeMoMy
HHCIPDYMCEHT HCCIE€JOBAHHA OKPYXXAIOLCH JCHCTBHTCJIBHOCTH, C I[IOMOIIBIO
KOTOpOro MOHO H3y9aTh PAa3BHTHE IIPOLECCOB, IPOTEKAIOIHX B pEATbHOH
JKH3HH, CO34aBaTh MOJCTIH H3Y1aEMBIX PEATbHEIX IMPOLIECCOB, HCCAE€Q0BATh HX IIPH
H3MEHAOIIHXCA BHEIIHHX YCJIOBHAX, IPOTHO3HPOBATh pE3YIBTATHI PAa3BHTHA
H3Y9a€MBIX IPOLIECCOB H OCYINECTBIATh C ITOMOINBIO KOMITBIOTEPA IIPOBEPKY
JOCTOBEPHOCTH IPOTHO33. JTO IMEPEBOAHT IMpoHecc OOydeHHA C YPOBHS

«COOOIIICHHE CYMMBI 3HAHMA — YCBOGHHE CYMMBl 3HAHUW» HA4 YpPOBEHB
«HCCIICOBATETbCKHH moaxoq H IIPOTHO3HPOBAHHE DE3YIIBTATOB
AKCIIEPHMEHTATBHO-HCCIEN0BATENbCKOH gegrempHocTr» (I'nasa I, m. 4.2),

ITO3BOJIAET 00y9aTh y49almIuXCd CaMOCTOATEJABHOMY OTKDBITHIO» H3y9aEMOH
3aKOHOMEPHOCTH, BBIPA0ATHIBATH 0000IIeHHOE MPEICTaBICHHE 00 OKpYXAaromeM
DEaTbHOM MHPDE.

4.4.5. Takum oOpasoMm, peamwusanua BosmoxHocred CHHT obyciaoBirBaer
BBEJEHHE B MpPorecc OOy9YeHHI MPHHIHITHAIPHO HOBOro (10 TeNarormyecKuM
BO3MOXHOCTSIM) Y49e0HOIr0, JEMOHCTPAI[HOHHOTO 000pYJ0BAHHS, COMPATAEMOIO C
OBM (cM.: cTpykTypa YueOHO-MeTOoIu4ecKkoro komruiekca Ha Oasze CHUT),
KOTOpoe 0becredHBacT.

*  ynpaBleHHe C  IIOMOIBI0  KOMIIBIOTEPA  OOBEKTAMH  pEaTbHOH
JercreaTeasHOocTH  (Hampumep, yIpaBJICHUE y4eOHBIMU poboTamu,
UMHUTHPYIOIIMMH TEXHUYECKHE YCTPONUCTBA U MEXaHU3MBI);

* cOop, 00paboTKy H mepeaady HH@OPMAILHH O pPEATbHO IPOTEKAIOIIEM
nporgecce,

* BH3YA/TIH3AILHIO B BUJC TPAPHUKOB, AUarpaMM (IMHAMUYECKHUX, CTATHYECKUX)
H3y9aeMbBIX 3aKOHOMEPHOCTEH,

*  ABTOMATH3ALHIO  IIPOIECCOB  OOpaOOTKH  pe3ynbTaToB  Y4eOHOTO
3KCITEpHMEHTA,

» rpagugeckne mocTpoerrs (HarpuMmep, KOHCTPYHPOBAHHE PAa3HOOOPA3HBIX
rpadudeckux GopM ¢ TOMOIIBIO TPAPUUECKOTO IJIAHIIETA).

4.5. Belmen3noKeHHOe TO3BOJISIET MPEAIOKUTh CUCTEMY CPEICTB OOyUeHHS Ha
6aze HUT HOBOro mokoijieHHs IJi1 MOMIEP>KKH Ipolecca MpernoaaBaHUsA Kypca
UH()OPMATHUKH.

OcTraHOBHMCS HA IEPEIHCIEHHH OCOOEHHOCTEH HCIOJIBb30BAHHA CHCTEMBI
cpeacTB OOyYeHHA HOBOTO IIOKOJCHHA, IMPEJHA3HAYCHHOH M1 MOAAEPKKH
nporecca nperogaBaHiA Kypca HHPOPMATHKH.
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4.5.1. Hcronp30BaHHEe CHCTEMBI CPEACTB OOYYeHHA HOBOIO ITOKOJICHHSA
ITO3BOJIAET OPraHH30BAaTh IIPOBEJEHHE CACAYIONNX BUNOB yI€OHOH AeATE/IbHOCTH
co CHUT, HHBapHAHTHOH OTHOCHTE/IBHO COAECPKAHHUA YICOHBIX MPEAMETOB.

* NESATEIBHOCTh MO OBJAJCHHUIO IMOJIH30BATEILCKUMH HABBIKAMU TPU paboTe C
OBM (zarpy3ka IIC; BnajeHue KiIaBHATypoOHd U JIPYrUMH HepudepuiHbIMU
cpeacTBamMu  Juis  BBojga  (BhIBOJA) WHGOpPMAIIMK;  BIAQJCHUE  A3BIKAMH
IpOTrpaMMUPOBAHUS) ;

* JESATENHHOCTh TIO0 WCIOJB30BaHUIO 0a3 MaHHBIX, 0a3 3HAHWN, SKCIEPTHHIX
CUCTCM, IJICKTPOHHBIX Ta6J'H/II_I, I/IH(I)OpMaI_[I/IOHHO-HOI/ICKOBBIX CUCTEM,

* JIeATEIBHOCTh CO CpPEACTBAMH M  YCTPOWCTBaMU MEpPUPEPUHHOTO
obopynoBanus coBpeMeHHbIX [[19BM;

*  JeATENbHOCTH  CO  CpPEACTBAMM W YCTpPOWCTBaMH  Y4eOHOTO,
JEMOHCTPAIIMOHHOTO 000py10BaHus, conpsiraemoro ¢ 9BM.

4.5.2. Ilogrepxxxka  mporecca  MperrofaBaHHA  OCYHJECTBIAETCA  C
Herop30BaHHeM He Tonbko [IMO, HO U mHpokoro Habopa cpeicTB oOyHeHHA,
@yHKHOHHPYOIHX HA 0a3e HUT.

4.5.3. IIprobpererne 60.1€€ 1;IyO0KHX 3HAHHH ITO HHPOPMATHKE 00ECIIETHBAET
H3Y9YE€HHE BO3MOXHOCTCH COBDEMEHHBIX HH@OPMALHOHHBIX TEXHOJOTHH H HX
HCITOJIB30BaHHE B y1€OHOH pabore.

4.5.4. @opmupoBanwe ob0mieH  KyJAbTypsl  y9€OHOH  JeATEIbHOCTH,
HH@OPMAIIHOHHOH KyJbTYpPhI 00y4aeMoro W OOy4alollero OCYHIECTBIAETCA HA
YDOKax HHPOPMATHKH.

4.5.5. YuyutbiBass 0COOCHHOCTH HCIIONb30BAHUS CHUCTEMBI CPEICTB OOy4YeHUS
HOBOTO  TIOKOJICHMSI Y BO3MOXHOCTH  y4e€OHOTO, JIEMOHCTPAIMOHHOTO
obopynoBanus, (Qyukmuonupyromero Ha 06aze CHUT, MoxHO TpenioxuTh
yuebHo-MeToaudeckuii komiuiekc Ha 6aze CHUT (I'nmasa I, n. 2.2) ansa uzyuenus
Kypca HHGOpPMAaTHKH.

[Ipu sTOM HCIOMB30BaHHE MPOIPaAMMHOIO OOECIICYEHHA KYpPCa HHPOPMATHKH
JIOJDKHO OBITh OPHEHTHPOBAHO.

* Ha IOQAEpXKy mporecca H3y9IeHHA Kypca HHGopMaTaka (M3ydeHue
TEOPETUYCCKUX BOIPOCOB, BEIPAOOTKA YMEHHI U HABBIKOB 001eHUS ¢ DBM);

* Ha (OopMHpOBaHHE CIEUPHIECKHX YMEHHH H HABBIKOB obOmmernna co CHUT,
Pa3BHBAIOMIMX KYJIbTYPY Y4e€OHOW NEATENHHOCTH U CIOCOOCTBYIONIMX OO0IIEeMy
Pa3sBUTHUIO y‘-IaH_[I/IXCH;

* Ha obecriedcHHe AaBTOMATH3ZALHH IIPOLECCOB OOpaOOTKH HH@OPMALHH H
YIIpaBJIeHHAI O0y9eHHEM, A TAKKE KOHTPOJIS U OLIEHKU Pe3yJIbTaTOB O0yUYeHHUS.

B cBowo ouepenab  Hcmonp30BaHHE — y9E€OHOIro,  JE€MOHCIPALHOHHOIO
000pyn0BaHHA, KOTOPOE PYHKIHOHHPYET Ha 06asze CHHT, B mporecce H3yICHHA
Kypca HHQOPMATHKH JO/DKHO OBITh OpPHEHTHPOBAHO HA OCYINECTBIICHHE
HHpopManHoHHO-y9eOHOoH (I'maBa |, n. 1.2) w  3KcrmepHMEHTaIBHO-
uccrenopareasckord (I'nasa lll, . 4.2) gesremsHocTH, a Takke pazHOOOPa3HBIX
BHJJOB CaMOCTOATEIBHOH paboTsI M0 00pabOTKe HHE@OPMALHH, B TOM YUCIE O
pEeaNbHO MPOTEKAIOIINX MPOIECccaXx.
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5. MepcnekTUBHbIE HanpaBneHUsi pa3paboTKU U UCMNOSIb3OBaHUA
cpencTB HOBbIX MH(POPMaALMOHHbLIX TEXHONOrM B 06pasoBaHumn

[locnenHue necsATUIETUS UHTEHCUBHOTO Pa3BUTH MHPOPMATUKU KaK HAYKU U Kak
pEaTbHOTO HWHCTPYMEHTA COLIMAIBHOTO TIPOTpecca XapaKTEepU3YIOTCS CO3JaHUEM
NPUHIUIAAIGHO HOBBIX CpPEACTB  00pabOTKM  WMH(POpPMALUMKM, WHHULMUPYIOIINX
(dbopMHpOBaHUE MEPCIEKTUBHBIX MEAATOTMYECKUX TEXHOJOTHIA, OPUEHTUPOBAHHBIX Ha
MHTEIJIEKTYaJIbHOE COBEPIIEHCTBOBaHUE OOydaemoro. l[lepeiineM K paccMOTPEHUIO
OCHOBHBIX ~ TEPCIEKTUBHBIX  HANpPAaBICHUN  WCHONB30BAaHUS  CPEACTB  HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH B cpepe 0Opa3oBaHusl.

5.1. IIlupokue BO3MOXKHOCTH HIPENOCTABISAIOT YacTHBIM  METOJUKAM
IIePCIIEKTHBBI UCIIOIh30BaHMUs SKCIEPTHHIX o0ydatomux cucteM (30C).

Unes pa3pabotku u npumeHeHus JOOC OCHOBBIBA€TCS Ha peanu3aiuu
BO3MOXKHOCTEM 3KCIEPTHBIX CHCTEM — CHCTEM HCKYCCTBEHHOTO HHTEJUIEKTA,
KOTOPBIC MCIOJB3YOT 3HAHUS M3 JIOCTATOYHO Y3KOW TpeaMeTHoi obiactu [28],
[40], [58], [60], [63]. YciOBHO 3KCIEPTHBIE CHUCTEMBI MOAPA3ACISAIOT HA JIBE
IPYNIBI: B IEPBOM MCHOJB3YIOTCS PACCYKJIEHUS, OCHOBAaHHbBIE Ha BEPOATHOCTHBIX
COOOpaXeHMSIX; BO BTOPOW TAaKOBBIE PACCYXKICHUS HE HCHOJb3YylOTCS. B
COOTBETCTBUM C OO0yYaromuMHU (YHKUUSIMH, KOTOpBIE JOJKHBI pPeaju30BbIBATH
20C, nenecooOpa3HO peain30BaTh BO3MOKHOCTHM BTOPOM TPYMIbI HKCIEPTHBIX
CUCTEM, B KOTOPBIX PaCCYKJICHHsSI OCHOBBIBAIOTCSI HAa CTpOToM joruke. [Ipu 3Tom
D0C nmomwxkHa obecreuynBaTh OTBET HA 3amMpoc 00y4yaeMOoro W pernieHue 3aaad u3
ONpeAeNCeHHON TpeaMETHOH obnactu. SBIAACH CpPEACTBOM MPEACTABICHUS
3Hanuit, DOC opranuszyeT JUaor MEXIy MMOJIb30BaTeNIEM U CUCTEMOM, CIIOCOOHOM
10 €ro TpeOOBaHUIO OOBICHUTH XOJ PACCYKIEHUH MPHU PEIICHUU TOM MM UHOU
yueOHOM 3a/1a4uM B BUJIE, IOHATHOM 00y4aeMoMy.

®opmupyercs I0C KaK COBOKYIMHOCTh TPEX MOJACUCTEM:

* oJicucTeMa oOIIeHni (MarMHa BBOJIa + MOYJIb U3BJICUCHUS 3HAHMIA),

* moficucTeMa o0bsicHeHu# (MHTEpdeiic),

* [IOJICUCTEMA HAKOIJICHHS 3HaHUi (0a3a 3HAHUN).

BOC pacrionaraer BO3MOKXHOCTBIO 00€CIIEICHHA.

* [IOACHEHHA CTPATCIHH H TAKTHKH PEILICHHA 33439 H3Y946MOH MPEAMETHOH
obJ1acTH 1pH JHATOTOBOH MOALEPKKE MPOLIecCa PELICHHA,

* KOHIPOJIA YPOBHA 3HAHHH, YMEHHH H HABBIKOB C JHATHOCTHKOH OLIHOOK ITO
pe3yasraram o6yqerrg (I'napa |, . 2.2.3)u OIIEHKON TOCTOBEPHOCTH KOHTPOJIS;

* ABTOMATH3A4LHH IIPOLECCA YIIPABICHHA CAMOH CHCTEMOH B LIEJIOM.

OpueHTupyss 00ydyaeMOro Ha CaMOCTOSTENbHYIO padoty, FOC HHHIHHDYET
DAa3BHTHE I[POLECCOB ITO3HABATEIABHOH JE€ATEIPHOCTH, I[IOBBIIIAET MOTHBALIHIO
00y9eHHA 34 cHeT BAPHATHBHOCTH CAMOCTOATE/IBHOH J€ATE/IbHOCTH, BOSMOXHOCTH
CaMOKOHTPOJIA H CAMOKOPPEKIHH.

5.2. DdPexkTUBHBIM CpPECTBOM NPEACTaBICHUS] 3HAHUHW MOXET CIIY)KUTh
yueOHas 6a3a maHuHeIX (YBJI), opveHTUpOBaHHAas HAa HEKOTOPYI MPEIMETHYIO
00J1aCTb.

Bosmoxroctu YB/:

* gopmrpoBaHre Ha00pOB JaHHBIX (IO OINpENECHHEIM IIPH3HAKAaM), T. €.
BO3MOXKHOCTh CO3/IaHUSI, COXPAHEHUS M HCIOJIb30BAHUS JAHHBIX, MHPOPMALINH,
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BKIIOYass W (akrorpaguyeckyto, BBIOPAHHOW 10 KOHBIOHKIUH ©  (MIIK)
TU3BIOHKIIMH TTPU3HAKOB,;

* 00paboTKa HMEMMHXCA HA00pOB JaHHBIX, OCYIICCTBICHUE ToucKa (BBIOOD,
COPTHPOBKA), aHaIM3a U MOIUGUKAIUY HHPOPMAIHH 10 33JaHHBIM IPU3HAKAM;

* HCII0/IB30BaAHHE MOAYJIA CEPBHCHOH TEXHOJOIHH, TI03BOJISIIOIIETO IPUMEHEHUE
pemakTopa 00Opa3oB M peJaKkTopa TEKCTa, KOHTPOJS pPe3ylbTaTOB pEIICHUH,
pernameHTa paboThl.

Hccnenys Bo3MmokHOCTHM wucnoib3oBaHuss YBJ[ B  ydeOHOM mporecce,
HEOOXOJMMO OTMETUTh, YTO KOHCEpBAaTUBHBIE cBoiicTBa YBJ[ mpeobmanator Han
OUHAMHYECKMMH. OTO TNPUBOAUT K  MPEBAIUPOBAHUIO  ACKIAPATUBHOTO
IpeACTaBlieHH WHGOPMAIMM HaJ TPOLEAYPHBIM (IEKJIAPAaTUBHBIM HA30BEM
npejacTaBieHue HH(OpMAaIMM, XapaKTepu3yeMoe TeM, YTO OCHOBHas 4acTb
uHbOpMaIlMU TPEJCTABIACTCA B BUJE CTAaTUYECKOM COBOKYMHOCTH (DaKTOB,
KOTOPBIMH ~MOXXHO MaHHITYJIHPOBaThH C TMOMOIIbI0 Hebosbmoro Habopa
YHHUBEPCAIBHBIX MPOLEAYD).

[TonpITOXMBasT BBIIETIEPEYHCICHHBIE BO3MOXKHOCTH, WCHONb30BaHue YB
MOXHO DEKOMEHOBATh B IIPOLECCEe CaAMOCTOATEIPHOH paboTsI IO 00paboTke
HH@opMarnma (HapuMep, B TpOIecce MOMCKa HEOOXOIUMON WH(pOpMAIUU 10
OmpeeNieHHbIM TIpU3HAKaM, €€ aHanu3a, MoAuQuKanuu wuHpopMmammu mpu
3anoiHeHnu Y B/ HOBBIM cofiepikaHueM).

5.3. Bo3moxnoctu yueOHo¥ 6a3sl 3Hamuii (YB3), OpuEHTHpOBAaHHOW Ha
HEKOTOPYIO  NIPEAMETHYI0  00JacTh, MPEANoJaraloT  peald3alyio  HAeu
camMo00pa3oBaHus Ha OCHOBE BbIOOpa 00y4aeMbIM MPUEMIIEMOTO ISl HETO PEXXUMa
y4eOHOU eSITENHbHOCTH.

B YB3 npexpmonaraerca Haauaue.

* yaeOHOH 0a3bl JaHHBIX ONPEJCTCHHOH MPeJMETHOH 00JacTH, colepKauieit
ONMHMCaHNE OCHOBHBIX TOHATHUN MPEeIMETHOW 00JacTH, ONpeAeIICHUH; CTPATETUIO U
TaKTUKY PEIICHHUs 3a/1a4; KOMIUIEKC MpeIaracMbIX yNPaXHEHUH, IPUMEPOB WIIH
3a/7a4 IaHHOM MpeIMETHON 00J1acTH;

* METONHKH OOy9eHHT, OpHEHTHPOBAHHOH Ha HEKOTOPYIO MOJEIb 00Y4aeMOro,
conepxaieii nHpopMaIio 00 ypOBHSX 3HaHMH 00y4aeMoro (kKak HavajabHOM,
POMEKYTOYHBIX, TaK U C(POPMHUPOBAHHOTO B TIpoliecce 00ydYeHHs); 0a3y JTaHHBIX
omuOOK 00y4aemMoro, CcoAepXkallyl0 TMepeYeHb BO3MOXKHBIX OIMMOOK U
uHbOpMaIMIO Ui WX HCHpaBieHHs; 0a3y MaHHBIX, COJEPKallyl0 IepeuYeHb
METOJUYECKUX MTPHUEMOB U OPraHU3AIMOHHBIX (hOpM 00yUEHUH.

Belenepeuncinennsle BO3MOXHOCTH YB3 M03BO/IAIOT OpraHH30BaTh JHAJIOT,
obecriednTs IMOJYIEHHE OTBE€TA HA 3aIIpPOChI I10JI630BATEJA TI0 W3BJICUCHUIO
COOTBETCTBYIOIIEH MHPOPMAIINU, UMEIOTIEHCS B 0a3e TaHHBIX.

Ilpw 5T70M 0b€ecrearBarOTCA:

* [IPOBEPKA MPAaBHIBHOCTH OTBETOB 00y4aeMoro;

* popmrpoBarre (IpU HEOOXOTUMOCTH) IPABHIBHEIX OTBETOB,

* yIIpaB/IeHHE IIPOLECCOM OOy ICHHA.

Jlnsg  peanm3anuy  BBINIEHAa3BaHHOTO HeoOxomuMo Hamuume B YB3, kak
MUHUMYM, OJITHOTO SI3bIKa 3apOCOB IS JOCTYIa MOJIb30BaTelsl K 0aze JaHHBIX.
Peanmzamust  cueHapuss oO0ydeHHST OOBIYHO  MPOM3BOIUTCS  CIICIUATBHOU
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YIPaBISAIOMIEN TPOTPAMMON.

Ilo cBOUM JHAAKTHIECKHM BO3MOXXHOCTAM OOYIArOIHE IPOIPAMMHBIE CHCTEMBI
(tama 50C, YB/], Yb3) Harboxee 6mi3K0 MOAXOJAT K ECTECTBEHHOMY OOY1IEHHIO
«yqIHTEIb—YIEHAK». VX WCTIONb30BaHHE 00ECIeYMBACT OPTaHU3aIlMI0 Ipollecca
caMOOOYYCeHHS B paMKaX METOJIUYECKON CHCTEMBI, <«3aJI0KEHHOW» B TOW WM MHOU
oOyuaroniei cucreme.

IlporHo3Hpys meqaroru4ecko€ BO3JEHCTBHE OOYYAIOIIHX CHCTEM, MOXHO
T'OBOPHTB O BO3MOXXHOCTH BEIDAOOTKH C HX ITOMOIIBIO YMEHHA CAMOCTOATEIFHOTO
IIEPEHOCa YCBOCHHBIX 3HAHHH B HOBYIO CHTYALHIO, BHJCHHA HOBOH QYHKIHH
H3BECTHOrO OOBEKTa, BHICHHA CIPDYKTYPHI OOBEKTAa H BapHAHTOB METOJOB
pelIeHHs TOCTABICHHOH 33/1a49H.

Hcnonp30BaHne BO3MOXKHOCTEH HMHTEIUICKTYAIBHBIX OOYYalONIMX CHCTEM
(Intelligent Tutoring SystemsgucteM UCKYCCTBEHHOTO MHTEIUIEKTa B O0yUEHUHU
(Artificial Intelligence and Educationjo3BoJsieT peanr3oBaTh BBIIICH3I0KCHHOES
¥ BIUIOTHYIO TIOJIOMTH K pEIICHUI0 TPOOJIEeMbl MOJETUPOBAHUS TPOIIECCOB
MI03HABATENIBHON eATeIhHOCTH 00ydaemoro. Kak mokas3piBalOT OTEUEeCTBEHHBIE U
3apyOeXHbIe HWCCIIEIOBaHMS, B HACTOSIIEEe BPEMS pa3pabOTKka MpOIrPaMMHBIX
CpeACTB  y4eOHOro  HAa3HA4YEHHA, pPEATH3VIOIHX  BO3MOXHOCTH  CHCTEM
HCKYCCTBEHHOTO HHTE/UIEKTA, AB/IACTCA OJHHM H3 IIEPCIICKTHBHBIX HAIPABICHHH
ucross30Bannd CHUT B 06pa3oBate/IbHEIX LIE/IAX.

Bmecte ¢ teMm, cozmaBag obyuwaromme crctemsl (tuma B0C, YB/], YB3),
OKA3BIBAIOIIIHE OIPENETICHHOE IEAATOTHIECKOE BO3JCHCTBHE, HEOOXOJHMO, BO-
IIEPBBIX, YIHTBIBATH HAYATIBHBIH YPOBEHb 00y4aeMOro H €r0 MOTHBAILHOHHYIO
TOTOBHOCTH K OOIJEHHIO C CHCTEMOH, BO-BTODBIX, IIPOTHO3HPOBATH DPE3YIBTATHI
IIEarOrH9eCKOro BO3ACHCTBHA, IPELYCMAaTPHBAA, KaKHE 3HAHHA, YMEHHA, HABBIKH
JOJDKEH HITH MOXKET IIPHOOPECTH 00Y1aeMbIH, KaKoe Pa3BHBAIOILIEE BO3JCHCTBHE
Ha HEro OKaXeT OOIJeHHEe C CHCTEMOH H KakoBa IeJeCO00pa3HOCTb 3TOrO
BO3JEHCTBHA, B-TPETHHX, OOECIICUHBATH BApPHATHBHOCTH B IM0Jade YydeOHOro
Martepraia (BH3yaIbHO—0OBACHHTEIbHAA, OIHCATEIbHAS, MPOOIeMHAd H T. 1.); B-
geTBEPThIX, O00ECHeYHBATh JECATCIBHOCTHRIH IT04X0J K OOYVYCHHIO, B-IIATHIX,
IpENYCMATPHBATSG BO3MOXHOCTH IIO3TAIIHOIO OTCIIGKHBAHHA IIPOJBH)KCHHA
00y4aeMoro B y4cHHH.

5.4. IlepCHeKTUBHBIM HAINpPaBICHUEM HCIIOJIB30BAaHUS CPEICTB  HOBBIX
WHPOPMAITMOHHBIX TEXHOJIOTUHA B TICJIAX OOYYCHHS SIBISICTCS HMHTETPAIUs
BO3MOXKHOCTEH KOMITbIOTEpA M PA3IMYHBIX CPEACTB IMEpeIadd ayJAHOBH3yaIbHOU
uHpopMaruu.  PeammsyeTcss 3TO B BHJICOKOMIIBIOTEPHBIX  CHCTEMax
(MHTEpPaKTUBHBIX BUACOCUCTEMAX).

Bu1e0OKOMITBIOTEPHAS CHCTEMa — TO KOMILIEKC 00OPYIOBaHUS, TIO3BOJISIOIIUIA
NPEJICTABIISITh OJI30BATEII0 PA3JIMYHBIE BHJBI BOCIPHHUMAaeMO WH(MOpMaIUu
(Texct, pucoBanHas rpaduka, BUACODUIBM, IBUXKYIIHECS H300paXKCHHUsS, 3BYK),
oOecrieurBas BejaeHue uHTepakTHBHOro nguajnora ([maea |, m. 1.2, m. 2.6.1)
MI0JIb30BATENS C CUCTEMOM.

Kak mpaBwmio, mr00asi BHICOKOMIBIOTEpHAsT CHCTEMa COCTOWT U3 YCTPOWCTBA
yIpaBJICHUs CUCTEMOM; YCTpoiicTBa BBOAa (BbIBOJA) W  MPEICTABICHUS
U300paXCHMA; YCTPONCTBA TpEACTaBICHUs TpadUKH M TEKCTa; yCTPOWCTBA
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MpCACTaBJICHUA BBYKa; CpCaACTB BOBI[G?ICTBH?I IMOJIb30BATCJII Ha CHUCTCMY U
B3aUMOJENCTBUS C HEN.

BreoxommsroTepHas cucreMa 001a43€T BOSMOXKHOCTBIO.

* HCII0.Ib30BaHHA OHOJIHOTEKH MPOIPAMM,

* obecriedeHHA pa3HOOOPAa3HBIX MyTEH JOCTYIIA K OHOIHOTEKAaM JBHKYINHXCA H
HEIIOJBH)XHBIX H300PaXXKEHHH CO 3BYKOBBIM COIMPOBOXICHHEM,

* BbIOOpa H3 0a3bl JaHHBIX B JIFOOOH ITOC/I€JOBATEJIBHOCTH AYJHOBH3YAJIbHOH
HHQOpMALIHH,

* KOHTamuHarnwH (CMEIICHWE, TePeTacOBKA) HH@OPMAIHH, BKIIOUYAIONICH
TCKCTOBY1O, rpa(bnquKon, IMOJABMXHBIC JUArpaMMbl, MYJIbTHINIMKAOIUIO U
BUJICOMH(OPMALINIO;

* «pazgeeHAT» 3KkpaHa (<OKOHHOEe» TPeCTaBICHHE Ha DKPaHe pa3HOOOpa3HOU
10 COJIEPKAaHUIO U 10 (popme mpeacTaBieHnss HHPOPMAIIUK); HATIPUMED, B OJHOM
OKHE» MPEJCTABIIACTCS BUACOCIKET, JICMOHCTPUPYIOIIUN peajbHbBIH OIBIT, B
JIPYroM «OKHE» — TaOJMYHOE MPEACTABICHUE 3HAUCHHH (U3NYCCKUX BEIUYMH,
PETUCTPUPYEMBIX B MPOIIECCE OMBITA; B TPEThEM «OKHE» — rpaduK 3aBHCUMOCTH
MKy GU3MICCKUMH BETMYMHAMU, 3HAUCHUSI KOTOPBIX BHIBOJASTCS B TAOJIHIIE.

MHuoroo6paszue ¢opMm ydeOHOM pabOThl, OCYIIECTBIIEMON C TOMOIIbIO
BUICOKOMITBIOTEPHBIX CHCTEM, MO3BOJISIET M0JIb30BATHCS
ayJMOBUICOMH(POPMALIUEH TTO-Pa3HOMY:

* ICIIOJIB30BAaTh KOMIUIEKCHOE MpeCTaBiIeHne HHPOpMaIuy,

¢ BBIYJICHATH HCO6XOI[I/IMYIO B HaHHBIﬁ MOMCHT BPCMCHH ayJHOBH3YAJIbHYIO
UH(POPMAITHIO U TIOJIH30BATHCS €10 KaK SHITUKIIONEINICCKOM;

*  OCYIIECTBIATh  «MAaHHITyJUpOBaHHME»  HHPOpManuedl  (coBmemeHue
BI/II[COI/IH(I)OpMa]_II/II/I OT pa3/IMYHbIX HNCTOYHHNKOB, HAJI0KXCHHEC I/IH(i)OpMaHI/II/I C
JKpaHa KOMITbIOTEpa Ha BHICOMH(OPMAIIMIO, COBMEIICHHE €€ C TEKCTOBOW,
rpaduyecKoi).

Peannzanrg  BblLIENICPEUNUCICHHBIX  BO3MOXHOCTEH  BHIEOKOMITBIOTEPDHBIX
CHCTEM ITO3BOJIAET JOCTHYE OTIPENCICHHBIX Hegarorudeckux nemed. K Hum
OTHOCSITCS:

* AHATH3, H3Y'9eHHE KOMILIEKCHO MPEACTABICHHOH HHYOPMALIHH,

® OCYINECTBICHHE BAPHATHBHOIO II04X044 K MPEABABICHHIO Y9e0HOIro
MAaTepHaIa,

* [IOBBIIIICHHE YPOBHA IMOILHOHAIBHOTO BOCIIDHATHA YI€OHOH HHPOPMALIHH,

* [IOBBINICHHE YPOBHA MOTHBAL[HH OOYYEHHA 34 CYET OCYIIECTBICHHA
Pa3HOOOPAa3HBIX BHOB CAMOCTOATETBHOH paOOThI,

* BO3MOXHOCTb BBIOOpa TEMATHKH, BBI3BIBAIOIICH HAHOOJBIIHH HHTEPEC Yy
00y4aeMoro.

S5 Mymstumenura (Multimmedia).

TexHosorHs MysIsTHMEAHA — 3TO COBOKYITHOCTH IIPHEMOB, METOLO0B, CITOCOOOB
IPOAYIIHPOBAHHA,  O0paOOTKH,  XpaHEHHA, IIEPefaqdd  aYJHOBH3YATIbHOH
HHQOPMAI[HH, OCHOBAHHEIX HA HCIIOJIB30BAHHH TEXHOJIOTHH KOMIAKT-AvHcka CD-
ROM (compact disc read only memory) — CD-audio, CD-video, CD + G, CD-
information, CD-phono, CD-TV, LV (Laser Vision).
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My.HbTI/IMeI(I/Ia'OHepaHI/IOHHBIe Cpeanl, OCHOBAHHBIC Ha HUCITOJIb30BaHUN
TEXHOJIOTUM KOMITAKT-JUCKA, TO3BOJSIOT HWHTEIPUPOBATh ayJTUOBH3YAIbHYIO
UHPOpPMAIIHIO, TPEACTABICHHYI0 B pa3nuyHou (opme (Buaco(pUIBM, TEKCT,
rpaduKa, aHUMAIUs, CJIAWIbl, My3bIKa), HCIOJB3Ys HPH 3TOM BO3MOXHOCTH
uHTepakTHBHOTO Auainora [68], [69], [77], [78], [85], [86], [87], [107].

AHaJIM3  pPa3UYHBIX [AKETOB MPOrPAMMHBIX  CPEJACTB, PCATU3YIOIINX
TEXHOJIOTUI0 MyJIbTUMEINA, a TaKKe MYyJIbTUMEIHA-KypCOB, MpeIHa3HAUYCHHBIX
U 00pa30BaTENLHBIX IIeJICH, MO3BOJIMIT BBIACIUTh BO3MOXHOCTH COBDEMEHHBIX
cucrem MyibTamenua.

* QYHKOHOHHpOBaHHEe 0a3bl JaHHBIX A4yJHOBH3YATBHOH HHMOPMALHH C
BO3MOHOCTBIO BBIOOpA Ka/pa H3 OHOHOTEKH ayJHOBH3YATIBHBIX MPOIPaMM H
«IPOJBH)KEHHA B I/TY0b» BEIOPAHHOTO KaJpa,

* BEIOOp HEOOXOQHMOH IOIB30BATENI0 JIHHHH DAa3BHTHA PACCMATPHBAEMOIO
CIOXKETa,

*  &MAHHITYJHPOBaHHE» (HATOXCHHE, IEPEMEICHHE) Ay JHOBH3YATbHOH
HH@OpMAaLHEeH, MpPEICTABICHHOH B pazTHYHOH (opMe, kak B IpeJeaax I0Jq
JaHHOI'O 9KpaHa, TaK H B IIPEAEIax MOIT NPEABIAYIIEro (CIeAyIonero) sKpa”a,

* KOHTAMHHAIHA A4yJHOBH3YATbHOH HHMOPMAIHH, I[IPEJCTAB/ICHHOH B
Pa3THIHOH gopme;

* pearH3alHa aHHMAIJHOHHBIX 3Q@eKTOoB,

* JepOpMHPOBAHHE BH3YAJIbHOH HHMOPMALIHH, IPEJCTABICHHOH B Pa3THIHOH
popme, o pazTHIHEIM MapameTpaM (HanpuMmep, YBEIHMYEHUE WM YMEHBIICHUE
OTIPENIeTICHHOTO JTMHEWHOTO MapaMeTpa, PaCTSITUBAHKE WIH C)KATHUE H300paKECHHUS);

* JHCKpETHAaA I104a9a AayJHOBH3YAIBHOH HHMOPMALHH: C pAa3pbIBAMH,
1poberaMa, BO3MOXHOCTBIO HCKIIOYEHHA (HOIOJIHEHHS) YaCTH HH@MOPMALHH W
NpeCTaBICHHUS ayAHONH(POPMAIIAHN 110 BOCXOIAIIEMY (HHCXOSIIIEMY) 3ByKOBOMY
TOHY;

* TOHHPOBAHHE H300paXK€HHA — 3aKpacka OIpPEICIIEHHbIM IIBETOM WU
I[BETOBBIM TOHOM OOJIBIIICH WM MEHBIICH SPKOCTH WU HACHIIIEHHOCTH
OTIPENIETICHHOT0 KOHTYPa Ha M300paKeHUU (BUTYPHI;

* TEHHpPOBAHHE H300pakeHHd (HAIIOKCHWE TEHHM) — 3aKpacka OmNpeie’ICHHBIM
I[BETOM CBETJIOTO TOHA TOW 4acTU U300pakeHHsS (UTyphbl, HA KOTOPYIO IMOMaaacT
CBET OT MPEIOJIaraeMoro HCTOYHUKA,;

* @QukcHpoBaHHe BBIODAHHOH 4YacTH BH3YAJIPHOH HHQPOPMALIHH I €€
ITOC/IEYIOIIIEr0 IIEPEMEILIEHHA HITH PACCMOTPEHHA 10 JIVIIOH»,

* MHOIOOKOHHOE€ IpEJCTABICHHE AaYJHOBH3YAJIbHOH HH@OpMAalHH HA OJHOM
SKpaHe ¢ BO3MOXHOCTBIO C/€JaTh AKTHBHOH JIFOOYIO 9acTh 3kpaHa (Hanpumep, B
OJTHOM «OKHE» —BHUICO(UIBM, B JPYTOM — TEKCT);

* IEMOHCTpAIUS «M3HAHKU» BU3YyalIbHON HH(POpMAIUH,

* JEMOHCTPALHA PEATIBHO IIPOTEKAFOIUIHX COOBITHH B peaqbHOM BpeMeHH (B BUJIE
BUACO(PHIBEMA).

Takum  oOpa3oMm, BosMoxHOCTH cHcTeM  MynbTHMENHA  I103BOJAIOT
HHTEIPHPOBAHHO  IIPEJCTABIATE  HA  JKpaHe  KOMIIBIOTEPA  JIHOOYIO
ayAHOBH3YAIbHYI0 HHQOPMALHIO, PEaTn3yd HHTEpakTHBHEIH auaior (I'nasa |, m.
1.2, n. 2.6.1) mome3oBarens ¢ cucremod. Ilpu >TOM cucTeMa oOecleYrBaeT
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BO3MOKHOCTh BBIOOpA TIO0 Pe3yJIbTaTaM aHajdn3a ACHCTBUIN MOJIb30BATEINS HY>KHYIO
JIMHUIO Pa3BUTHS MPEICTABIISIEMOTO CIOXKETa HITH CUTYAIIHH.

Pe3tomMupys BBIIIEU3TI0)KEHHOE, MOXKHO YTBEPKNIATh, UTO IT€JArOrH4eCKHE LETH
HCIIO/IP30BAHHA TEXHOJOTHH MYy/IbTHMENHA OIPENEIAIOTCA BO3MOXHOCTBIO
DeATH3aLHH HHTEHCHBHBIX QOPM H METOLOB OOY9eHHA, IIOBBIIICHHA MOTHBALIHH
OOy4eHHdI 3a CYeT IPHMEHEHHI COBPDEMEHHBIX CPEACTB  O00pabOTKH
ayTHOBH3YA/TbHOH  HHMOpPMAI[HH,  IOBBIILIEHHI  YPOBHA  3MOLHOHAIBHOIO
BOCIIDHATHA  HHQOpMALIHH,  (OPMHDOBAHHA  YMEHHH  pEaIH30BBIBATE
DA3HOOOpa3HbIe (POPMBI  CAMOCTOATEIBHOH JEATEIBHOCTH IO 00paboTke
HHQOpMAIIHH.

5.6.BuptyansHas peansHocTh (Virtual reality).

BupryansHas peaibHOCTs — 3TO HOBAA TEXHOJOIHA HEKOHTAKTHOIO
HHQOPMALHOHHOIO B3aHMOACHCTBHA, PEATH3YIOMAas C IMOMOINBI0 KOMIUIEKCHBIX
MYJIBTHMEAHA-OIIEPALHOHHBIX CPEJ HIUIFO3HIO HEIIOCPEACTBEHHOIO BXOXACHHA H
IIDHCYTCTBHA B pEAJIEHOM BPEMEHH B CTEPEOCKOIHYECKH IPEACTABICHHOM
«oKpaHHoM MHpe»[65], [72], [75], [79], [80], [82], [83], [84].

Texnonorus HEKOHTAaKTHOI'O UH(POPMAILIMOHHOTO B3aMMOJICHCTBYS,
peanusyemasi cuUCTeMOW «BupTyanbHas peanbHOCTH», IO3BOJIAET KOMIBIOTEPY
OTOOpa3uTh  HEMOCPEICTBEHHO B  LU(poBOM  (GopMe  HMIYJIbCHI  OT
MHPOPMAIIMOHHON TepyaTku» («wHTepdelic-nepyarka») U «wH()OPMAIMOHHOTO
KocTioMa». Pyka monbp3oBatenst, oneras B «dH()OPMAILIMOHHYIO MEPUYATKY>», MOXKET
OBITh CIPOCLMPOBAHA B BUPTYyAJIbHOH (OpMe B TPEXMEPHON KOMIIBIOTEPHO-
TeHepUPOBAHHON  cpene. MaHunynupys <«MHPOPMAIMOHHON  MEpPYATKON»,
NI0JIb30BATENIb MOXET B3aWMOJECHCTBOBATh C BUPTYaJbHBIM MHPOM, MEpPEIBUras
00BEKTHI, YIPABIIAL UMH, MOKET TAK)K€ MCIIOJIb30BaTh HA0Op KECTOB B KAaUeCTBE
komana. Ilpu Hanuuumm <«H(OPMALMOHHOTO KOCTIOMa», <«UH(OPMALMOHHON
HEPYaTKU» U «UH()OPMAIIMOHHBIX OYKOB» CO BCTPOSHHBIMH CTEPEOCKOMMUSCKUMU
9KpaHaMu (OYKU-TEIEMOHUTOPHI) II0JIb30BATENb MOXKET, OOpa3HO BBIPAKASICH,
«IIaTHYTh» NPSIMO B BUPTYaJIbHBIA MHUP.

Yxe B HACcTOAlIEE BpeMs BO3MOXKHOCTH CHUCTEMBI «BHUpTyalbHast pPEaJbHOCTBH»
UCIIOJB3YIOTCSl TP TPEHAKE CIOPTCMEHOB, B IPO(PECCHOHAIBHON IOJTOTOBKE
OyIyluX CHEUAIMCTOB B O0JACTH ACTPOHABTUKH, ApXUTEKTYphl, MEIULIMHCKON
JMarHOCTUKH, B OpraHM3alMyd pa3BICUCHUM M JOCyra, a Takke B 001acTsX,
VCTOJB3YIOLIMX HAY4YHYIO BU3yanusanyto. Hanpumep, ecnm BO3MOXKHOCTH TPEXMEPHOU
KOMITIBIOTEPHOM TrpauKy TO3BOJSIOT OCYILECTBISITH MaTeMaTUYEeCKUH IPOTHO3
pe3yabTaToOB OMEpalMi Ha OCHOBAHHU TPEXMEPHOTO M300paXKeHUsl, MPEICTAaBICHHOTO
Ha DKpPaHE KOMIBIOTEPA, TO HCHOJIB30BAaHME CHCTEMBI «BUpPTyanbHas pPEAIbHOCTH
MIO3BOJISIET CO3/1aTh WILTIO3UIO PEAIBHO IPOBOAVMOMN XUPYPTUUECKON OIIEPALUH.

5.6.1.CocraB cuctemMbl «BUpTyalibHas pPEATbHOCTHY.

ba30BpIMM KOMIOHEHTAMM TUIIMYHON CUCTEMbl «BupTyanbHas peajlbHOCTH»
[72], [79], [80] sBastroTcst:

* MEpPEeYHM WM CIOHCKM C T[EPEUUCICHUEM U OIMCAHHEM OOBEKTOB,
(GopMUpYIOLIUX BHUPTYaJIbHBII MHp, B CYOCHUCTEME CO3JaHUS M YIpPaBJICHUS
00BEKTaMU BUPTYaIbHOI'O MUDA;
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* cyOcucTema, pacrno3HaoIas U OLEHUBAIOIAasi COCTOSAHNE OOBEKTOB MepeuHei
U HEOpPEephIBHO CO3JaloIias KapTHHY «MECTOHAXOXXJICHHS»  IOJIh30BaTElIs
OTHOCHUTEJILHO 0OBEKTOB BUPTYaJIbHOI'O MUPA;

* TOJIOBHOW YCTaHOBOYHBIA AHCIUICH (OYKH-TEIEMOHHTOPHI), B KOTOPOM
HENPEPhIBHO  NPEJICTABISIOTCS  U3MEHSIOIIMECS  KAPTHUHBl  «COOBITHUI»
BHUPTYAJIbHOTO MHUPA,;

* YCTPOWMCTBO C PY4YHBIM YIPaBICHUEM, pEaJU30BaHHOE B  BHUJC
«H()OPMALIMOHHON TEPUATKU» WJIH «CIIeHC-00IUD», OnpeeNsollee HalpaBieHue
"mepeMenieHus ToJb30BaTelIsi OTHOCUTEIFHO 00BEKTOB BUPTYAIHHOTO MUPA;

* YCTPOMCTBO CO3/1aHUS U IIEpelayy 3BYKa.

KoHTakT mnosb3oBarenss ¢ CUCTEMOM «BupTyalbHas peaJbHOCTB» MOXKET
OCYLIECTBIATHCA TOJOCOM WJIM C IOMOILBIO CIEHHAIBHOIO YCTPOMCTBA —
JDKOMCTpUHTa, obecreynBaromero 3pgextT oOpaTHOil CHIIOBOW CBS3H, a TaKkKe C
IIOMOILBIO OYKOB-TEJIEMOHUTOPOB.

OTnenbHO OCTAaHOBMMCS Ha MOCJEIHUX YCTPOMCTBaxX, TaKk Kak oOecredeHue
CBSI3U MOCPEJICTBOM I0JI0Ca HUYETO MPHUHLIMIIMAIBHO HOBOIO B ce0€ HE HECET U
UCIIOJIB3YETCSl CPAaBHUTENIBHO AaBHO. ClleqyeT Juilb OTMETHUTh, YTO B CHUCTEME
«BupryanbHas peadbHOCTH» pEAKUHS HAa 3BYKOBOW CHUTHAJ, MOJIYYEHHBIA OT
II0JIB30BATEIS], IPOU3BOJUTCS B COOTBETCTBUU C COCTABJIEHHON IIPOrPAMMON.

VYerpoiictBo  mKOHCTpUHT co3aaeT 3d@dekT o00paTHONM CUIIOBOM  CBSI3H,
«uHTEpdeiic-epyaTka» obecneunBaeT OOLICHUE >XECTaMH, Mpeodpasys Kaxkiaoe
JBUKEHUE MAJIBLEB PYKU B 3JIEKTPUYECKUE CUTHAJIbI, KOTOPbIE BOCIIPUHUMAIOTCS U
pacimm@poBBIBAIOTCS C TOMOIIBbIO KOMIbIOTEpa. Hampumep, Manumynupys nepen
KpaHOM MaibllaMH B <«UH()OPMALMOHHOW TMEpYaTKe», MOXKHO IepeMeIIaTh
00BEKTHI Ha 3KpaHe. bojee TOro, MOKHO «BOWTH» B BUPTYaIbHBIA MHUpP JKpaHa,
OTOJABUTasA, TMepeMeliasi, Tporas MpeaMeThl, H300pakeHHble Ha 3KpaHe. Tak,
HaIpUMep, MOKHO OLIYTUTh CPEPUYHOCTh 1IApa, WUIKO3UIO XBATaHUS MPEIMETA,
U300paXKEHHOTO Ha 3KpaHe. OTH 3(PQPEKTbl AOCTUTAOTCS CIEAYIOIIUM. MEXKIY
CIOSIMHM TKaHU «MHTepQerc-nepuaTku» MPOoJI0KEHbl TOHKHWE CBETOBOJHBIE HUTH,
00OBHBaIOIINE KaKbIH Majell, MIPOXOIALINE BA0Ib KUCTH PYKU U NIOJICOEIUHEHHbBIE
K CIeLMaJbHOW IIaTe, BMOHTUPOBAaHHOM B mepyaTky B oOmactu 3amsacTesi. C
NOMOUIbIO CIEUUAIbHBIX YCTPOMCTB IPOUCXOIUT IPEOOpPa3OBAHUE CBETOBBIX
CUTHAJIOB B 3JeKTpuyeckue. Tak, Hampumep, €ClM COTHYTh Iajiel, crudaercs
CBETOBOJI, JHEPIrHsl HUMIIyJIbCA M3MEHSETCS, YTO HEMEJICHHO YJIAaBIMBAETCS
doTodreMeHTOM, KOTOPBIN BbIpabaThIBaET AIIEKTPUYECKHI CUTHAJ,
BOCIIPMHUMAaEMBblii  KoMmbioTepoM. Kpome Toro, B «umHTepdelic-nepuaTKy»
BMOHTUPOBAaHbl Ha YpOBHE MOAYLIEYEK NaJbLIEB PYKH YCTPOWCTBA TAKTHIBHOW
(ocsi3aTenbHON) 00paTHOW CBsi3U. B HY)XHBI MOMEHT, OTpEAesiIeMbIii CHCTEMOM,
3TH YCTpPOICTBA HAJABIMBAIOT HAa KOHYMKU MajblleB, co3aaBas 3¢ (HeKT KacaHus
npeaMeTa BUPTYaIbHOTO MHpa (HampuMep, MOBEPXHOCTH IIapa, M300pakeHHOTO
Ha OKpaHe). Mmmro3uro XxBaTtaHWs TIpeAMeTa O0ECIeuMBaeT  YCTPOWCTBO,
nepeIaroIiee YCUIIUs IMOJIb30BaTeNsl M0 «TPOCUKAM>», MPUBOASIINM B JIBHKCHUC
cepBoMOTOpBl. KommbroTep B COOTBETCTBMM C IIPOrpaMMOM  IIPOU3BOAMT
YIPaBICHUE CEPBOMOTOPAMH, IOCBUIAIOIIMMHU OOPAaTHYK CHJIOBYIO CBSI3b
nosib3oBaTento. lIponsBoaumble IMOIB30BAaTENEM C  IOMOIIBIO JKOMCTPUHIA
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MaHUMYJSIUN yIABIUBAIOTCA KOMIBIOTEPOM, KOTOPBIM CUUTHIBAeT MHGOPMAIUIO
U TOJIaeT CHUTHAJIBI YIJIOBOTO TIOJIOKEHUS, TeHEepupys OOpaTHYIO CBs3b IpHU
MOMOII CEPBOMOTOPOB.

DTO MO3BOJISIET, HAIIPUMED, <«OILIYTUTh TKECTb» MpPe/IMETa, N300paKEHHOTO Ha
DKpaHE U «B3SITOTO B PYKY», UJIM «HATOJIKHYTBHCS» HA MPENATCTBUE, N300paKEHHOE
Ha 9KpaHe. B «wuHTepdelic-nepyaTky» BMOHTHUPOBAHBI TaKXKe TaTUMKU H3rHbda
najblia, OTBEICHUS NaJiblla B CTOPOHY, a0CONIOTHOTO TMOJIOKEHUSI U OPUEHTALIMH.
Onu  oOecreynBalOT CHHXPOHHOCTh  (DYHKIIMOHUPOBAHHUA  HEKOHTAKTHOTO
B3aHUMOJEUCTBUS PYKH ITOJIb30BATEINS C CUCTEMOM

O4KHU-TEIIEMOHUTOPHI TPEACTABISIOT COOOW Mapy OYKOB, BHYTPH KOTOPBIX
HaxoJATCAd JiBA MUHUMHU3UPOBAHHBIX MOHHUTOPA, KaXAbld CTPOr0 HAIpOTUB
Kaxaoro rnaza. OYKU-TEIEMOHHTOPHI OOECHEYMBAIOT  CTEPEOCKOMUYECKOE
BUJICHHE 3KPAaHHOIO MPEACTABIEHUS BUPTyabHOro Mupa. CoBpeMEHHasi CUCTEMA
«BupTyanpHas peanbHOCTH» OOBIYHO OOECIEYMBAET CO3/IaHHE PA3IUYHBIX
CKApTHUHOK» IS KaXJOro IJiaza C ONpeleleHHbIM cMmenieHneM. Ouku-
TEJIEMOHUTOPBI, CHAOKEHHbIE CIEUUAJIbHBIMU  JaT4UKaMu, HUHOOPMUPYIOT
KOMITBIOTEP O MOBOPOTAX TOJOBBI YEJIOBEKA, HAXOJMSIIETOCS Mepel 3KpaHOM, B
pe3ynbTaTe 4ero IO0Jb30BaTellb UMEET BO3MOXKHOCTb «OKHMHYTH B3IJIIOM» BCHO
CTEPEOCKOIMMYECKH MPECTABICHHYIO «KapTHHKY» BHPTYaJIBHOTO MHpA.

Jlns  Oonee COBEPIIEHHOTO, MHOTOTPAHHOTO M MHOTO(YHKIIMOHAIBLHOTO
HEKOHTAaKTHOTO  B3aMMOJEHCTBHS  MOJB30BATENS C BUPTYaIbHbIM MHUPOM
UCIIOJIB3YETCs CTIeUaIbHbIN «UH()OPMAIIMOHHBIA KOCTIOM».

Cneagyer no0aBUTh, YTO MNPOTPAMMHO-TEXHHYECKAs peanu3alus CUCTEMBI
«BupTyanpHasi pealbHOCTb» HWMEET pa3iuyHble BapuaHTbl. (CxeMaTH4yecKu
IIPEICTABICHHOE BBIIIIE ONMCAHUE SIBIISIETCA OAHUM U3 BO3MOXKHBIX.

5.6.2.Bunsl B3auMoneicTBHA B cucteMe «BupTyanbHas pealbHOCTEY.

B Hacrosee BpeMs MOXHO BBIJCJIHTh TpH MNOAX0J4a K OCYINECTBIICHHIO
HH@OPMAL[HOHHOTO B3aHMOJEHCTBHA I0Jb30BATE/IA C OOBEKTAMH BHPTYAJIBHOTO
MHPpa, CO3IaBaeMOTo cucTeMoii «BupryaibHas peansHocTh» [72], [79], [80].

IlepBeri moaxon peamrH3yer HACI0 «IOIPYKEHHA» B BHPTYAIbHBIH MmHp. 1lpn
3TOM, OOpa3HO BBIpaXasAcCh, IOJIb30BaTENlb, OOJAYMBIIMNCHL B  cKadaHap,
cHaOXarouii nHopmaluen, «BXOIUT» B JUCKPETHYIO IU(POBYIO BCEJICHHYIO.
Manunynupyss  «dH(QOPMALIMOHHOW  MEpPUYaTKOH», OH  HEMNOCPEICTBEHHO
B3aMMOJICHCTBYET C KOMIBIOTEPOM, MepeMeliasi, Tporasi 0ObEKTbl BUPTYaIbHOTO
MUpa, MPEACTaBICHHBIE HA JKPaHE, <JIBUKETCS» WJIM <JIETAeT» BHYTPH HETO,
€CTECTBEHHO, C CHHXPOHHBIM 3BYKOBBIM COITPOBOKIEHUEM.

Bropoit mogxonm obecriedHBaeT OKOHHOE IPEACTABICHHE TPEXMEPHOIO
IPOCTPAHCTBA BHPTYAJIbHOIO MHPA HA IKpaHe KOMIIBIOTEPA. 11pu 5TOM B KauecTBe
CpeICTBa YMPABICHHUS MCHOJB3YIOTCS YCTPOWCTBAa THUIA «CIEWC-00D» WU
«JIeTAIOIAsl MBIIIKa», 00JIa1al0IIUe 3HAUUTEIbHON CTENEHBIO CBOOOIBI.

Tperust moaxox pearn3yer B3aHMOACHCTBHE C 00BEKTAMH BHPTYAJIBHOTO MHPA
KTPETBHM JIHIIOMY, MPEJCTABICHHBIM JBIXKYIIHMCA H300paKeHHEM HA 3KpaHe
(Hampumep, Kypcop B BHUJE OINPEICICHHOTO PUCYHKA) H OTOXAECTBITEMBIM C
caMHM I1071p30BaTejaeM. 1Ipu 3TOM NEUCTBUSAMHU <TPETBETO JIMLA» YIPAaBISAET
M0JIb30BATENb, HAX0/1 Kak Obl CBOE€ COOCTBEHHOE M300paKEHUE Ha dKpaHe
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Bce oa1tH mozxomsr peamm3yrOT OCHOBHYIO HZAer0 WHQPOPMAIMOHHOTO
B3aUMOJICHCTBHSI, 00CCIIEYMBACMOT0 CUCTEMON «BHUpTyalibHas peaibHOCTh». JTa
ujesl 3aKiaodaeTcs B O0OECICUCHHH, BO-TIEPBBIX, HEMOCPEACTBEHHOIO Y9aCTHA
ITOJIB30BATENII B COOBITHAX, MPOHCXOJAIQHX B BHPTYAJIBHOM MHDE, HO
IIPOTEKAOIIHX B PEATFHOM BPEMEHH, U, BO-BTOPHIX, MAaKCUMAIBHOTO OTIAJICHUS
uHTepdeiica MeX Ty MOJIb30BATEIIEM H KOMITBIOTEPOM.

5.6.3. Ilcuxonoro-negaroru4eckue BO3MOXHOCTH CHCTEMBI «BHpTyaabHas
PEaTLHOCTE®.

Peannzanna  BBIIICOIMHCAHHBIX ~ BO3MOXHOCTEH  MO3BOJIAET  CO34aBaTh
NPUHIIAITNATHFHO HOBBIH YPOBEHb WH(OPMAIMOHHO-TIPEIMETHOW CpeIbl 3a CYET
CIIOTPYKEHUS» B TPEXMEPHYIO,  CTEPEOCKOMHYECKH  MPEACTABICHHYIO
BHPTYAJIBHYIO PEabHOCTb, 00ECIICIHBAOLIYIO.

* MOJC/THPOBaHHE OLIYIICHHH HEITOCPEACTBEHHOIO KOHTAKTA IIOJIB30BATENA C
00BEKTaMH BHPTYAJIBHOH pearbHOCTH (BUICTh, CIIBIIIATH, 0CS3aTh PYKOi),

* HEKOHTAKTHOE YIPABJIEHHE TOJb30BATEIeM OOBEKTAMH HJIH IPOLECCAMH
BHPTYAJIbHOH PEaIbHOCTH,

* HMHTALIHIO PEATBHOCTH — 3QPPEKT HEITOCPEACTBEHHOIO YIACTHA B MPOLECCAX,
TPOHCXOQALIHX HA IKPAHE, H BIHAHHA HA HX PA3BHTHE H ()YHKIHOHHPOBAHHE,

* B3aHMOJEHCTBHE C OOBEKTAMH HJIIH IPOLIECCAMH, HAXOAIAUIHMH CBOE
0TOOpaskeHHE HA IKPAHE, PEATH3ALHA KOTOPEIX B PEATBHOCTH HEBO3MOXKHA.

Bo3smoxHocTH cuctembl «BupTyalibHas peaJbHOCTBH»  IMO3BOJISIOT — Yepes
pealM3alii0 U BHEAPCHUE CICIHAILHBIX METOIAMK «BCTPAUBAHUS» TEXHOJIOTHM
oOydeHHs B TPEIMETHO-OPUEHTUPOBAHHBIC YYEOHBIC CpeAbl OCYIICCTBIIATH
NIeIarOrMYeCKOe BO3ICUCTBUE JIOHTHPYIOIIETO XapakTepa, odecneunBatomniee:

* pa3BHUTHE HATJISJIHO-O0PAa3HOrO, HATJISAHO-ICHCTBEHHOTO, WHTYUTHBHOTO,
TBOPYECKOTO, TEOPETUICCKOTO MBITIICHUS,

* (opmupoBaHHE 3CTETHYECKMX BKycoB, omeHok (B [35], ¢. 172), uro
croco0cTByeT 3cTeTnueckoMy Bocnutanuio (B [59], c. 570).

Hcnons3oBanne cHcTeMbl <BHpTyaasHAs pealbHOCTs» OTKDBIBAET HOBEBIE
METONHIECKHE BOZMOXXHOCTH B IIPOLIECCE YOPMHPOBAHHA.

* YMEHHH H HABBIKOB OCYIECTBICHHA JEATEJIBHOCTH I10 IPOEKTHPOBAHHIO
npeamerHoro mupa (B [59], ¢. 570),

* YMeHHH H HABBIKOB OCYIECTBICHHA XYJOXECTBEHHOH JeATCIbHOCTH —
«JIeSITETLHOCTD, B MPOLIECCE KOTOPOM CO3AAETCsl M BOCIIPUHUMACTCS MTPOU3BEICHHE
uckyccra» (B [59], c. 530);

* a0CTpakTHBIX 00pa30B H MOHATHH, IPEIOCTABISAS 00ydaeMOMYy HHCTPYMEHT
MOJICIMPOBAHUSl ~ M3Y4YaeMbIX  OOBEKTOB,  SBICHHA  KaK  OKpPY)KaOIICH
JICCTBUTEIILHOCTH, TaK U T€X, KOTOPBIC B PEATTbHOCTH HEBOCIPOU3BOIUMBI.

Peanu3zaiius BO3MOXKHOCTEH cucTeMbl «BHpTyanbHas peaabHOCTH» OrpaHHYCHA
YPOBHEM pa3paboTKu IPOTPaMMHBIX CPECTB, CO3JIaHHBIX IS
(YHKIIMOHUPOBAHUS  «BUPTYaJbHBIX MHPOB», a TaKXKe BO3MOKHOCTSIMHU
anmapaTHbIX YCTPOMCTB, peaTu3yIOIINX 3T CPEIbI.

5.6.4. IlpuBegem mpuMep peadu3alldd BbHIIICOMUCAHHBIX BO3MOXKHOCTEH
cucTeMbl «BHUpTyaibHas pPeaTbHOCTH» TpH (OPMUPOBAHMU Y 0OyYIaeMbIX
«IIPOCTPAHCTBEHHOTO BHJICHUS» TPEXMEPHBIX OOBEKTOB IO WX JIBYXMEPHOMY
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NPEJICTAaBICHUIO B BUJAE CTEPEOMETPUUECKOT0 depTeka MiId (PoTorpaduieckoro
uzoopaxenus (B [75], c. 117).

B  paccmarpuBaemMoM  mpumepe, HUCIOJB3YS  BO3MOXHOCTH  CHCTEMBI
«BupryanbHas pealbHOCTH», MOXXHO BH3yalIU3UPOBATh MpoOIecC TpaHchopmamu
CTEPEOCKONMYECKA TPEACTABICHHBIX T'E€OMETPUYECKHX (Quryp, obecreunBaTh
BU3YQIM3AIMI0 B3aMMOJCHCTBHSI MEXKIY CTEPEOCKONMUYECKH MPEACTaBICHHBIMU
00BEKTaMH BUPTYQJIBHOTO MHpA; HCIOJIb30BaTh WHCTPYMEHT MOJACIUPOBAHUS
CUTyalluil B3aMMOJCHCTBHS MEXIy HHUMH, oOecneunBaThb HH()OPMALMOHHBIN
oOMeH, O00paTHYI0 CBsI3b MEXJIy TOJb30BaTeIeM U  CTEPEOCKOMUYECKU
NPEJICTABICHHBIMU O0BEKTaMH BHUPTYaJbHON peanbHOCTH. Kpome TOro, MoxHO
OpraHu3oBaTh B HH(OPMALMOHHO-TIPEIMETHOM Cpee CO  BCTPOSHHBIMU
aJleMeHTaMu TexHojoruu ooydenust (['mama Ill, m. 3) ompenencHHylo ydeOHYIO
JESTEIbHOCTh  CO  CTEPEOCKONMUYECKH  MPEACTaBICHHBIM  H300pakeHHEM
Te€OMETPUYECKON (UTYpBl, a WMEHHO. CO3JaHhe OOBEKTOB BUPTYaJIbHOU
peaibHOCTH  (3KpaHHOE  CTEPEOCKONMMYECKOE  HM300paKECHHE  TPEXMEPHBIX
reOMETPUUCCKUX (Uryp), OINCPUPOBAHHME WMMHU C COXPAHEHUEM WILTFO3UH
HETIOCPEICTBEHHOTO yUYacTHs B IMpoIieccax, MPOUCXOIANINX Ha dKpaHe, U3YYCHHE
pasnuYHbIX  (GOPM  CTEPEOCKONMUYECKH  MPEACTABICHHOTO  JIHHAMHUYECKOTO
U300paXeHHsI CTEPEOMETPUUECKOT0 OOBEKTa C BO3MOXKHOCTBHIO HILTIO30PHOTO
«BXOXKJIEHUSI BHYTPBH» HETO; OCYIIECTBICHHE MOCTPOCHUA Ha CTEPEOCKOMHYECKU
NPEICTAaBJICHHOM CTEPEOMETPUUYECKOM YepTexke; yNpaBieHHEe OTOOpakKeHHeM Ha
IKpaHe MOJENU CTEPEOMETPUIECKOr0 00BEKTa, e MPeoOpPa30BaAHHUIMH.

OnwucsiBaeMass HHQOPMAIIMOHHO-TIPEAMETHAs CpeAa, peajln3oBaHHas Ha Oasze
BO3MOXKHOCTEH cuctemMbl «BupTyanbHas peaqbHOCTH», MO3BOJISIET OOECHEUUTH!
JUHAMHYECKOE TMpEACTAaBIICHUE Ha JKpaHe (IepeMelicHue, BpallcHUE)
CTEPEOCKOMMUYECKOT0 HM300paKeHHUsS TPEXMEPHBIX TreOMeTpudeckux ¢uryp,
JTUHAMHYECKYIO pa3BepTKy U <«CBEPTHIBAHHE» HA OKpPaHE CTEPEOCKONMHUYECKH
npeAcTaBieHHOro  ¢GoTorpa@uueckoro HM300paKEHUS TPEXMEPHOU  (UTYDPHI;
OTJCJICHUE TUIOCKOTO 3JIEMEHTa H300pakeHUs TpexMmepHou ¢urypsl (rpaHb,
CCUCHHUE) M PACCMOTPEHHE €Tr0 B PA3JIUYHBIX IUIOCKOCTSX; «BXOXJICHUE BHYTPBY»
CTEPEOCKONMYECKA TPEICTABICHHOTO H300paKeHUsT (UTYPHl C BO3MOXKHOCTBIO
HAOMO/IEHUST W M3yYeHHUs M300paKECHUU €€ DIIEMEHTOB; «BXOXICHHUE BHYTPH»
CTEPEOCKOMMYECKA TPEICTABICHHOTO H300paKeHUsT (UTYPHl C BO3MOXKHOCTBIO
U3MEHEHUSI «BHYTPEHHETO UHTEPhEepa» U300paKeHUs, «IEPEMEILEHUSI» B HEM.

[TonpiTOXKMBaAs H3JI0)KEHHOE, OTMETUM, YTO B MPHUBEIACHHOM IMpHUMEpe
HCIIONIB30BAHHE  CHCTEMBI — «BHpDTyalIpHAd  pealbHOCTE»  O00ecredHBAaEeT
II6Jaroru9€ckKO€  BO3JCHCTBHE JIOHTHPYIOIIErO XapakTepa, (QOpMHPYIOIIEe
«IPOCTPAaHCTBEHHOE BHACHHE» (BUICHUE TIyOWHBI W300paKEHUS); pPA3BHBAECT
CKJIOHHOCTE K 3CTETHIECKOMY BOCIIDHATHIO H300paKeHHA, Pa3BHBAET (AHTA3HIO,
QopmHpYeT yMEHHA OCYINECTBJIATb A4HATIH3, CHHTE3, AaOCIparHpOBaHHE,
00061IeHre, HHHIHHPYET PAa3BHTHE OIEPAllMOHAIBHOIO, HarsigHO-00pa3Horo,
TEOPETUUECKOTO MBIIIICHHA.

5.6.5. ToBops o0 mepcreKTHBaX HCIIOJIB30BAHHA CHCTEMBI «BHpTYaTbHAA
DEATBHOCTB», MOXHO IPOTHO3HPOBATh €€ IPHMEHEHHE B O00pPAa30BAHHH — IIPH
H3YYEHHH  CTEPEOMETPHH, HEPUCHHA, IPH PELICHHH  KOHCIPYKTHBHO—
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IpaguieckHx, XyJOXECTBEHHBIX H JPYTHX 344349, JIA pEHIcHHA KOTOPBIX
HEOOXONHMO pAa3BHTHE YMEHHA CO34aBaTh MBICJACHHYIO I[IPOCTPAHCTBEHHYIO
KOHCTPYKILHIO HEKOTOpPOro OOBEKTa MO €ro IpagHIecKoMy MpEACTABICHHIO, B
nponecce IMPOPECCHOHATPHOH IIOATOTOBKH CHELHAIHCTOB — IIPH H3YICHHH
IpaguiecKkHx METONOB MOJEIHPOBAHHA B KYpCaX HH)XCHEDHOH TpaQHKH,
KOMITBIOTEPHOH TIpa@HKkH, IPH OpraHH3alHH TPEHHPOBKH CIICHHATHCTOB B
YCIIOBHAX, MAaKCHMAJIbHO MPHOIHXCHHBIX K pEATbHOH ACHCTBHTEIbHOCTH, IPH
OpraHH3a[HH JOCYTa H PA3BHBAIOIIHX HIP.

5.7. Tlpomecc Bueapenmss CHUT B oOydeHume HEpa3pbIBHO CBsI3aH C
UCIONb30BAHUEM  CPEACTB  TEICKOMMYHHMKAllMid Ha  ypOBHE  CHHTE3a
KOMIBIOTEPHBIX CETeM W CpeACTB Tele()OHHOU, TENEeBU3MOHHOW, CITyTHHKOBOU
CBSI3H.

Kommuiekcsl, HCnop3yIolie BhIIIEHA3BAHHbBIE CPEICTBA, MOTYT OOBEIUHSATHCS
B CHUCTEMBl Tepenadyu-pueMa JUisi HWHPOPMAIMOHHOTO OOECIeUeHUs IEeTbIX
pPEerHoHOB cTpaHbl. [Ipu 3TOM OO0IIeHHe Yepe3 KOMITBIOTEpHbIE CeTH (JIOKaJIbHbIC
VI TJ00aNbHbIC) IO3BOJSET MPOHM3BOAMTE OOMEH TEKCTOBOHM, rpaduuecKon
uHpopManeli B BUAE 3alPOCOB TOJH30BATENS M IMOJYyYEHHs] UM OTBETOB W3
[EHTPaAJILHOTO WH(POPMAIIMOHHOTO OaHKa JAHHBIX.

TenexkoMMyHHKAIIMOHHBIE CBSI3U MOTYT OCYIIECTBIISITHCA B PEaJIbHOM BPEMEHH.
OTO0 Tak Ha3bIBaeMasi CHHXpOHHAs TEJIEKOMMYHUKAIMOHHAA CBA3b. C €€ MOMOIIbI0
MOYKHO OPTraHU30BBIBATH OJHOBPEMEHHOE OOyueHue (mpu HEOOXOIUMOCTH W
OJTHUM TIPETIO/IaBaTeNIeM) HECKOJIBKUX TPYII 00y4aeMbIX B HECKOJIBKHX IITKOJIAX
pEeruoHa wiv paoHa.

TenekoOMMyHHKAIMOHHASA CBSI3b MOXET OCYIIECTBISITHCS U C 3aJCPKKOU IO
BpeMeHU (PJIEKTpOHHasi TOYTa) — OTO TaK Ha3blBaeMas aCHHXPOHHAS
TEJICKOMMYHUKAIMOHHASA CBfA3b. OJIEKTPOHHAsI TIOYTAa MOXKET HCIOIb30BaTh
nokanbHble ceTd DBM u tenedonHyto ceth obmero nonas3oBanus. C ee MOMOIIbIO
1es1Iecoo0pa3Ho  Co3[aBaTh «paclpeesieHHbIe» [0 HWHTepecaM Yy4YeHHUYECKHUe
KOJUIEKTUBBI, YUACTHUKU KOTOPBIX, HAXOMSCh B Pa3HBIX TOYKaX CTpaHbI (CTpaH),
MOTYT IpPOBOJAUTH COBMECTHbIE pabOThl  yuyeOHOro, TIOMCKOBOIO  WJIH
UCCIIEIOBATENILCKOTO  Xapakrepa. Kak  MOKa3plBaeT  OMNBIT  MPUMEHEHUS
ACUHXPOHHOM TEJIEKOMMYHUKAIIMOHHOM CBSI3U B Y4eOHBIX IEJsX, Ipeobanaronei
OpraHu3anuoHHON (QopMoii paboThl 00y4aeMbIX SBISIETCS METOJ MPOEKTOB [57],
[70]. Drtor w™erom 3apeKOMEHIOBall CeOsl C TOJOXKHUTCIBHONH CTOPOHBI
pa3HooOpa3reM BHAOB yueOHOW JEeSTENbHOCTH, BHEIPEHUEM B Y4eOHBIN mpoiiecc
UCCIIEIOBATENILCKOIO  MeToAa  OOy4eHHs, BO3MOXKHOCTHIO  YCTAaHOBIJICHUS
MHTEJUICKTYaJIbHBIX KOHTAKTOB MEXy TAPTHEPAMHU I10 TPOCKTY .

Ob6a BapuanTa OOIIEHMS C TIOMOIIBIO TEJIEKOMMYHUKALMOHHBIX CeTel
CIOCOOCTBYIOT Pa3BUTHIO y 00ydaeMbIX YMEHUH B CkKaToil (hopMe MpeAcTaBiATh
nepefaBaeMyr0 — HMH(OPMAIUIO;, COCTaBIATh KpaTkKue, MHPOPMAIMOHHOEMKHUE
COOOIIeHNs,  BBIpaXKAIOIIME  CYIIHOCTh  IepenaBaeMod  HH(pOpMaIWy;
OTCOPTHPOBBIBATH 110 ONPEEIIEHHBIM MPU3HAKaM HEOOX0IMMYI0 HH(POPMAIIHIO.

Bhlien3noxkeHHoe BhIpadaThiBaeT KOMMYHHMKATHBHBIE crtocooHocTH (B [35], c.
56), urparomiye HeMaOBaXXHYIO POJIb B PA3BUTUH JTMYHOCTHBIX KQUeCTB WHINBHU/IA.
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Peanu3yemasi ¢ MOMOIIBIO TEJIEKOMMYHHKAITMOHHBIX CBS3€H (CHHXPOHHBIX WA
ACMHXPOHHBIX) HEMPEPBIBHOCTh OOIICHUS TOJB30BATEIs] C  IECHTPAIbHBIM
WHPOPMAITMOHHBIM OaHKOM JAaHHBIX WM C MapTHEpaMu MO HWHQPOPMAIMOHHOMY
oOMeHy CITOCOOCTBYET ONTHMAJbHOMY HCIIONB30BAaHUIO HH(OpMAIMKH, B TOM
qucie W y4eOHOHM, KOTopas MO JKEeIaHWUIO0 pa3pabOTYMKOB MOXET OBITh
NIPE/ICTaBJICHA B BUJIE OOYUAIONINX CUCTEM U TIepeiaHa Ha OOJIbIITNE PACCTOSHUS.

PesroMupysi BBIIIIEH3IIOKEHHOE, MOXKHO YTBEPXAAaTh, UYTO HCITOJIB30BAHHE
TEeJICKOMMYHHKAL[HOHHBIX CETEH ITO3BOJAET B KpaT9aHIIIHe CPOKH THPAaXKHPOBATh
IIEPEJIOBEIE IT€JarOTHYECKHE TEXHOJIOTHH, DEATH30BBIBATh HJCH IHCTAHTHOIO
obyderrg» (MHOTIA €ro Ha3blBAlOT W  «IMCTAHIMOHHBIM OOYYCHHEMY),
CIT0COOCTBYeET 001IeMy pa3BHTHIO 00y9aeMoro.

5 & BriBoapl.

Omnrcanne nepcriekTHB Hcroap30Banugs CHUT B o6pa3oBaHHH, B YaCTHOCTU
OKCHEPTHBIX OOYyYalIIMX CHUCTEM, YyuyeOHbIX ©0a3 JaHHBIX, 0a3 3HaHW,
BUJICOKOMITBIOTEPHBIX CUCTEM, alllapaTHO-IPOTrPAMMHBIX KOMILJICKCOB (Hampumep,
KOMIUIEKT JIaTYMKOB, compsiraeMblii ¢ DOBM), nporpamMMHO-anmapaTHbIX
KOMIUTEKCOB, (DYHKIIMOHUPYIOMIHMX Ha 0a3e TeXHOIOrur MylbTUME A UITH CHCTEM
«BupTtyanbHasi peanbHOCTb», BBIIBJICHHE HX JHAAKTHIECKHX BO3IMOXXHOCTEH, a
Tak)ke HCCI€QOBAHHE IIEJArOTHIECKOH ILeJIeCO00pa3HOCTH HX IPHMEHEHHA
ITO3BOJIAIOT YTBEPKAATH HEOOXOAHMOCTh H IPHOPHTETHOCTH HX pa3paOOTKH HA
COBPEMEHHOM 3Talle HHYOPMATH3ALHH 00pa30BaHHA.

3AKITIOYEHUE

1. aTencuBHOE pa3BuTHE Tpoliecca nHopMaTH3auu 00pa30BaHUS BJICUET 32
coboii pacmupenue cheprsl npumenenuss CHUT. B nacrosiiiee BpeMst MOKHO yKe
BIIOJTHE OMNPENEICHHO BBIJCIUTh YCHENIHO ¥ aKTHUBHO Pa3BUBAIOIINECS
HAIpaBIeHHA HCIIOJIb30BAHHA COBPEMEHHBIX HH@OPMALHOHHBIX TEXHOJIOTHH B
006pazoBarnH. KpaTko oxapakTepusyeM HX.

1.1. Peammzarpa BO3MOXHOCTEH IPOIPAMMHBIX CPEACTB YYeOHOrO HA3HAYCHHA
(mpo6IeMHO-OPHEHTUPOBAHHBIX, O00BEKTHO-OPHEHTUPOBAHHBIX, MpEeMETHO-
OPHUEHTHPOBAHHBIX) B KA4YeCTBE CPEICTBAa OOy4YeHHs, OOBEKTa HM3YUeHHs, CPEICTBA
yIIpaBJIeHHs], CPEACTBA KOMMYHHUKAIIMH, cpeacTBa 00padoTku uHbopmaruu (I'naga ll).

1.2. HHTerpannsa BO3MOXHOCTEH CEHCOPHKH, CPEICTB ISl pPErucTpaluud u
U3MEPEHUS HEKOTOPHIX (PM3HUYECKUX BEIMUYWH, YCTPOUCTB, 00CCIICUNBAIONTNX BBOJI
¥ BBIBOJI AHAJIOTOBBIX M JUCKPETHBIX CHTHAJIOB JUISI CBS3W C KOMIUICKTOM
o0opynoBanus, compsiraemoro ¢ OBM, u ywebHOro, AeMOHCTpAL[HOHHOTO
obopyroBarrs (I'nasa I, n. 4.4) mpw co3zgaHwH ammIapaTHO-IPOTPAMMHBIX
KOMILTEKCOB.

Hcnonp3oBaHne TaKuX KOMIUIEKCOB MPEIOCTaBISET 00y4aeMOMY MHCTPYMEHT
WCCJICIOBAHMSI, C TIOMOIII0 KOTOPOTO MOKHO OCYIIECTBIISITh PETUCTPALINIO, cOOP,
HaKoIUIeHHe WHpoOpManuu 00 M3yd4aeMOM WIIM  HUCCIEIyeMOM DPEalbHO
NPOTEKAIOIEM TIpOIecce; COo37aBaTh M HCCIENOBAaTh MOJEIN HW3ydaeMbIX
IIPOIIECCOB; BU3YAIM3UPOBATh 3aKOHOMEPHOCTH TIPOIIECCOB, B TOM 4YHCIIE U
peaNbHO TPOTEKAIOUINX; aBTOMATH3UPOBATh MPOIECCHl 00pabOTKU Pe3yIbTaTOB
OKCIIEPUMEHTA; YIPABIATh O0BEKTAMU peajbHOU AeiicTBUTeNbHOCTH. [[priMeHeHne
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9TUX  KOMIUICKCOB, yueOHoro, J€MOHCTPALIMOHHOTO o0opynoBaHus,
¢yskuonupytomero  Ha  6aze CHUT, mo3Bomser  OpraHW30BBIBATH
AKCIIEPUMEHTAJIFHO — UCCIIEIOBATEIBCKYIO IEITEITbHOCTh — KaK WHANBUAYATbHYIO
(Ha KaxJ0M paboyeM MeCTe), TaK U TIPYIMIOBYI, KOJUIEKTUBHYIO C peaJlbHbIMU
o0BbeKTaMU HM3y4YEHUS, UX MOJCISIMH WU OTOOpaXCHHSIMH. OJTO OOecCrednBacT
IIMPOKOE BHEIPEHHE HCCIENOBATENIbCKOTO METO/Ma OOYYEeHHs, MOIBOISIIETO
yU4€HHKa K CaMOCTOSTEIbHOMY ' OTKPBITHIO" M3ydyaeMOW 3aKOHOMEPHOCTH,
CIOCOOCTBYET AaKTyaslM3allMd TpoIlecca YCBOCHHS OCHOB HayK, pPa3BUTHUIO
WHTEJUICKTYaJTLHOTO MTOTEHIMAIa, TBOPYECKUX CIIOCOOHOCTEH.

1.3. HraTerpamnus BO3MOXHOCTEH KOMIIBIOTEPA H PA3IHIHBIX CPEACTB IIEPEAATH
ayAHOBH3YAIbHOH HHQOPMAIIHH IPH Pa3pabO0TKe BHICOKOMITBIOTEPHEIX CHCTEM,
cucrem Mynstamenna (I'nasa lll, n. 5.4,m. 5.5).

OTH CHUCTEMBI TPENCTABIAIOT COOONW KOMIUIEKC MPOTPAMMHO-aNIapaTHBIX
CPEICTB U 00OpYIOBaHUs, KOTOPBIA IMO3BOJSIET OOBEAWHATH PA3IUYHBIC BUIBI
uHpopmanuu (TeKCT, pucoBaHHas Tpaduka, CIalbl, My3bIKa, PEATUCTHUYCCKUC
N300paKeHMsI, JBUXKYIIUECS H300pakeHUs, 3ByK) M PEaTU30BbIBATh MPH 3TOM
WHTEPAaKTUBHBIN TUAJIOT TIOJIH30BATEINS C CUCTEMOM.

Hcnonp3oBaHne  BUIACOKOMITBIOTEPHBIX  CHCTEM, CHCTeM MynbTUMenua
o0OecrieunBaeT pealn3alui0 HWHTCHCUBHBIX (GOPM H  METOAOB OOyYeHHS,
OpTaHM3AIMI0  CAMOCTOSITEIBHOM  y4eOHOW  JEeSATENBHOCTH,  CIIOCOOCTBYET
MOBBIMICHUIO MOTUBAllUA OOYYEHHsI 3a CYET BO3MOXHOCTH WCIIOJIb30BAHUS
COBPEMEHHBIX CPEACTB KOMIUIEKCHOTO TIPEICTABICHUS W MaHUIYJIUPOBAHUS
ayIMoOBU3yalbHON  WH(OpMaIMeld, TMOBBIIICHUS YPOBHS  AMOIIMOHAIBLHOTO
BOCTIPUATHS UHPOPMAITHH.

1.4. Peamm3anusa BO3MOXXHOCTEH CHCTEM HCKYCCTBEHHOI'O HHTE/UICKTA IIPH
pa3paboTke TaK HAa3bIBAEMBIX HHTE/LIEKTYaIbHBIX oOyqaromux cucrem (Intelligent
Tutoring Systems)tuma SKCHepTHBIX CHUCTEM, 0a3 [JaHHBIX, 0a3 3HAHHH,
OpHMEHTHUPOBAHHBIX HA HEKOTOPYIO mpeaMmerHyro odmacts ([nmasa I, m. 5.1,m. 5.2,
n. 5.3).

Hcnonp30BaHne BO3MOKHOCTEH CHCTEM HCKYCCTBEHHOro HTeUIekTa [28], [38],
[50], [58] co3maer Beckue MNPEANOCHUIKM JUIS OpraHu3aludyd  Ipolecca
camooOydeHus, (QOpMHUPYET YMEHHUS CaMOCTOSITEIILHOTO TIPEICTABICHUS U
W3BJICUCHHSI 3HAHUH; CITIOCOOCTBYET MHTEIUIEKTyaIN3allui Y4eOHOM NesTEIbHOCTH,
WHUIMAPYET  Pa3BUTHE  AHATUTUKO-CUHTETHYECKUX  BHUJIOB  MBIIUICHHUS,
dbopMHUpOBaHUE SJIEMEHTOB TEOPETUYECKOTO MBINUICHUS. Bce 3T0 sBIsieTcs
OCHOBOW MHTEHCU(DHUKAIINN TTPOIIECCOB PA3BUTHS JIMYHOCTH 00y9IaeMOro.

1.5. Hcmomp3oBaHme  CpPeACTB  TEJIEKOMMYHHKAIHH,  pEATHIYIOUIIHX
HHQOPMAIHOHHEIH OOMEH HAa YpOBHE OOIIeHHA 4Yepe3 KOMIIBIOTEPHEIE CETH
(TokaIBHEIE HIIH I'TOOAIBHEIE), OOMEH TEKCTOBOM, rpaduueckoil nHpopmMaruen B
BUJIE 3allpOCOB IIOJIb30BATEIsl W TOJNYyYEHHUS KM OTBETOB W3 IEHTPAIHHOTO
uHpopMalnoHHoro 6anka nanueix ([masa lll, m. 5.7).

TenekoMMyHHUKAIIMOHHAsT CBs3b (CMHXPOHHAs, ACHHXPOHHAs) TO3BOJISIET B
KpaTJalliie CPOKM THUPAKUPOBATH IMEPEIOBBIC IEJArOrMUecKue TEXHOJIOTHH,
CIIOCOOCTBYET 0011IeMY pa3BUTHIO 00y4aeMoro.
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1.6. HoBas TeXHOIOrHA HEKOHTAKTHOTO HHQOPMAIJHOHHOI'O B3aHMOJCHCTBHA,
DEATH3YIOIAasA H/LTIO3HIO HEIIOCPEACTBEHHOIO BXOXJEHHA H IIPHCYTCTBHA B
DEATEHOM BPEMEHH B CTEPEOCKOIHYECKH IMPEACTABICHHOM (OKPAHHOM MHDPE» —
cHcreMa «BupryarsHas peamsHocts» (['nasa lll, m. 5.6).

Hcnonp30BaHue 3TOW CHUCTEMBI TMO3BOJSET OOECIEUUTh ayAWOBU3YAIbHBIN U
TAKTUJIBHBIA ~ KOHTAKT  MEXIy  TOJb30BaTe€leM U  CTEPEOCKOMUYECKH
NPE/ICTAaBICHHBIMU O0BbEKTaMH BUPTYaJIbHOW PEATbHOCTU NPU HAIUYUHM OOpaTHOM
CBSI3U M MICTIOJI30BAHUM CPEJICTB yIPABIICHHUS.

[lepcnexkTrBamMu UCIIOB30BAHUS CUCTEMBI «BupTyanbpHas peanbHOCTh» B chepe
o0pa3oBaHms ABJISIOTCS: MpodecCuoHaIbHas MOATOTOBKA OYIyINX CIEIIHAINCTOB
B 00JIaCTAX, B KOTOPBIX HEOOXOUMO CTEPEOCKOMUYECKU MPEACTABIISITh U3yIaeMbIe
WIN UCCIIeyeMble OOBEKTHI, OOYYCHHE CTEPEOMETPHH, YCPUCHHUIO, WHKECHEPHOU
rpaduke, MaMHHOM TpaduKe, OpraHU3anus 10CyTra, PA3BUBAIONIUX UTP; PA3BUTHE
HaTJIsAHO-00pa3HOT0, HATJISAHO-ICUCTBEHHOTO, HWHTYUTHBHOTO, TBOPYECKOTO
BUJIOB MBITIICHUS.

2. Kak mokaspIBaeT OTE€YECTBEHHBIN W 3apyOekHblid onblT mpuMeneHuss CHUT
(Tnmara 1), [7], [20], [22], [24], [25], [26], [29], [41], [44], [53], [57], [61], [73],
[74], [81] m np., peanu3aiusi BBIIMIEU3I0KEHHBIX BO3MOKHOCTEH IO3BOJISAET
00€ecCTeynTh:

. NpeI0CTaBICHUE o0ydaeMoMy MHCTPYMEHTA UCCJICTOBAHMSI,
KOHCTPYHPOBaHUs, (OopMaTu3alii 3HAHUA O TPEIMETHOM MHPE M BMECTE C TEM
AKTUBHOTO KOMIIOHGHTa TPEJAMETHOTO MHpa, WHCTPYMEHTAa H3MEpEHUs,
0TOOpaXeHHs U BO3/ICHCTBUS Ha MPEAMETHBII MHUP;

* pacmmpeHue © YriayOJeHue H3ydyaeMoW MpeaMeTHOW oO0JacTu 3a CYeT
BO3MOYKHOCTH MOJICIIMPOBAHUS, UMUTAIUNA HM3y49aeMbIX IPOIECCOB U SBIICHUMN;
OpTaHU3aIHMKA IKCIEPUMEHTATHHO-UCCIEA0BATEICKON IESITEIIbHOCTH,; YKOHOMUU
y4e0HOT0 BpEMEHHU NPH aBTOMATH3AIlMU PYTHHHBIX OMEPAIUi BEIYHCIUTEILHOTO,
TIOMCKOBOT'O XapaKTepa,

* pacmmpenue chepbl CaMOCTOSATEIBHON IEATEIBHOCTH O0y4YaeMBIX 3a CUeT
BO3MOXXHOCTH OpTraHHW3aIllii Pa3HOOOpPa3HBIX BUIOB YYEOHOW AESITETHLHOCTU
(PKCTIepUMeEHTANTBHO-MCCIeIOBATEIbCKAs,  Y4eOHO-UTpOBasi, HH(DOPMAIMOHHO-
ydyeOHasi JeATENbHOCTh, a TaKXke ACATEIbHOCTh M0 00padoTke WHGOpMAIUU, B
YACTHOCTH W ayJIMOBHM3YaIbHOH), B TOM 4YHCIIE WHIAMBHIYaJbHON, Ha Ka)XJIOM
pabouem MecTe, TPyNIOBOM, KOJUIEKTUBHOM;

* WHAMBHIAyaIM3alMIO U AuQdepeHuranuo mnpoiecca OO0ydeHHs 3a CueT
peanu3auy BO3MOKHOCTEH WHTEPAKTUBHOTO IMAJIOTa, CAMOCTOSITEIBHOTO BBIOOPA
pexxrMa yueOHON ASITeTbHOCTH U OPTaHU3alMOHHBIX OpM 00yUeHus,

* BOOPY)KEHHE 00Yy4aeMOTO CTpaTeruell yCBOCHHS Y4eOHOro marepuajia WIIH
pelieHusi 3a7ad OIpeNeJeHHOro Kjacca 3a CUeT peanu3alvd BO3MOXKHOCTEH
CUCTEM HCKYCCTBEHHOTO MHTEJUICKTA;

e (dopmupoBanre WHPOPMAIMOHHONW KYyJIbTYypbl, KOMIIOHEHTHI KYJIbTYpHI
WHAMBHU/A, WIeHa WH(OPMAIMOHHOTO OOIIecTBa, 3a CYET OCYIICCTBICHUS
nH(pOpMaITMOHHO-Y4eOHO NeSATEeIbHOCTH, paboThI v 00BEKTHO-
OpPUEHTUPOBAHHBIMU MMPOTPAMMHBIMU CPEACTBAMH U CUCTEMaMH;
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* TIOBBINNIEHWE MOTHBAIIMM OOYYEHHUS 3a CYET KOMIBIOTEPHON BH3YyaTU3aINH
U3y4aeMbIX OOBEKTOB, SBJICHMIA, YIPABICHUS H3y4aeMbIMH OOBEKTaMH,
CUTYyalliel, BO3MOYKHOCTH CaMOCTOSITEIHHOTO BEIOOpA POPM M METOOB OOYUCHHS,
BKPAIUJICHUS UTPOBBIX CUTYaIUH.

3. Ilporniecc uHPOpMAaTHZAIHH 0OPA30BAHHA U CBSI3aHHOE C 3TUM HCIOJIb30BAHKE
Bo3moxkHoctedt CHUT (I'maBa |, m. 1.2.) B mpouecce OOy4YCHUS IPHBOAHT HE
TOJIPKO K H3MEHEHHIO OPIaHH3AL[HOHHBIX (OPM H METOJOB OOYHYCHHA, HO H K
BO3HHKHOBEHHIO HOBBIX METOJOB OOYIEHHA.

Maremaruzanus H HHQOPMATH3ALHA IPEMETHBIX obiacreH,
HHTE/UIEKTYA/TH3a0HA  y9€0HOH  JeATEIPHOCTH, OOIQHE  HHTECIPAL[HOHHEIE
TEHICHIIHH IIPOIjecca MO3HAHHA OKpYXKatoliel nH()OpMalMOHHON, IKOJIOTUYECKOH,
COIMAJILHOW CpeJibl, MmoepkuBaeMbie ucroiab3oBanuemM CHUT (['masa I, . 1),
IIPHBOJAT K PACHIHPEHHIO H YIIVOJICHHIO H3y9aeMbIX IIPEJMETHBIX 00JacTeH,
HHTETPAIHA H3Y9aEMBIX IPEJMETOB WIN OTACIBHBIX TeM. 70 00OYCIOBIHBAET
H3MEHEHHE KPHTEPpHEB OTOOpa coAepxkaHHA y4deOHoro Marepuanaa. OuHu
OCHOBBIBAIOTCS Ha HEOOXOIMMOCTH UHTCHCH(DHUKAITIH nporiecca
WHTEIJICKTyallbHOTO ~ Pa3BUTHSL W CaMOpPAa3BUTHS  JIMYHOCTH  00ydaemoro,
dbopMupoBanus ymenuii hopmanuzoBath 3Hanus (['nasa |, m. 2.2.3)o npeameTHOM
MUpPE, HW3BJICKaTh 3HAHUS, IMONB3YSICh PA3TUYHBIMH COBPEMEHHBIMH METOJaMHU
00padoTku HHGOPMAIIUH.

Takum oOpa3oM, B CBI3H C pa3BHTHEM IpPOLECCA HHPOPMATHIALHH
00pa30BaHHA H3MEHACTCA OOBEM H COAEPKAHHE YIEOHOrO0 MAaTepHAa/Ia,
TIPOHCXOJHT MEPECTPYKTYPHPOBAHHE MPOIpaMM Y9eOHBIX mpeamMeToB (KypcoB),
HHTEIParnHsa HEKOTOPbIX TEM WJIM CaAMHUX yYeOHBIX IPEJMETOB, 9TO MPHBOJHT K
H3MEHEHHFO CTPYKTYpbl W COJIEp)KaHUs YYeOHBIX NpeaMeToB (KypcoB) W,
CJIEZIOBATENIbHO, CIPYKTYDEI H COAEPKAHHA 00Pa30BaHHA.

[MapamnensHO 53TUM TIpoliecCaM IPOHCXOAHT BHEAPEHHE WHHOBAIIMOHHBIX
MOJXOJJOB K TpoOJieMe OIEHKA YPOBHsS 3HAHWW Y4YalllUXCs, OCHOBAaHHBIX Ha
pa3paboTKe M HCMOJB30BAHUM KOMIUIEKCA KOMIIBIOTEPHBIX TECTHPYIOLIHX,
JAHATHOCTHPYIOIHX METOAHK KOHTPO/IA H OLE€HKH YPOBHA YCBOCHHA.

H3meHeHne conepxkaHHA H CIPYKTYPBI 00pa30BaHHA, IPEACTABICHHH 00
OpTraHH3aLHOHHEIX OpMax, MeTogax OOy1eHHI H KOHTPOJIA 32 €T0 pe3yJbTaTaMU
IIPHBOJHT K H3MEHEHHIO 9aCTHBIX METOJHK MPEIIOJaBaAHHA.

Peammzanus Bo3moxuocteir CHUT ([nmasa |, m. 1.2) B mporiecce oOydeHus u
CBSI3aHHOE C 3TUM PACHIHPEHHE CIIEKTPa BHAOB YI€OHOH JEATE/IbHOCTH MPHBOJAT
K Ka9eCTBEHHOMY H3MECHEHHIO JHJAKTHIECKHX TpEOOBaHHH K CpegcTBaM
00y4eHHA, y9eOHOH KHHTe. DTO HAIJBSIIHO  JIEMOHCTPUPYET  MpUMED
mupakTaaeckux Tpedosannii k [MI1C ([nmasa I, m. 2.6.1).

Bce BrimenepeurciienHoe H3MEHACT KOMIIOHEHTEI TEOPHH  OOY9eHHA,
BOCITHTAHHA, UTO BJIE€YET 32 COOON U3MEHEHUE HapafgHTMBI IIEAArOTHIECKOH HAyKH
(cucTemMa OCHOBHBIX HAYYHBIX TCOPHHA W METOJOB IEAarOTHUECKON HAyKH, IO
o0pa3ily KOTOPBIX OpraHU3yeTCs HCCIEAOBaTeIbCKasl NEATEIbHOCTh U TMPAKTHKA
yUEHBIX-TIEIarOTOB, HAIIPaBIIEHHAs! Ha pa3paboOTKy CTpAaTerHu 0TOOpa COACPKAHHMS
Y OpraHu3alMoOHHBIX (HOPM, METOJIOB OOYUCHHUS U BOCITUTAHUA).
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3.1. Jlns ymoOCTBa pacCMOTPEHHMsS W3MEHEHUN OCHOBHBIX TIOJIOKCHHMA
NeJaroruieckol  HayKkd, BO3HUKAIOUMX B CBA3M ¢  uHbOpmaTH3anuen
o0pa3oBaHus, NpeACTaBUM B Ta0J. 3 CpaBHUTENbHBIE XapaKTEPUCTUKH OCHOBHBIX
KOMIIOHEHTOB IapaJiIMbl TPAJUIIMOHHOW TIEAarormdeckoii Hayku [5] u

[apagurMel IE€AarorudecKkoil HayKd B YCIIOBUSAX HH(OpMaTH3aIuu 0O0pa3oBaHUA
[1], [12], [13], [14], [16], [21], [24], [41], [42], [44], [49], [57k ap.

Tabomuma 3

TpaavioHHas nefaroruyeckasi Hayka

ITeparormueckas Hayka B yCIOBHSAX
uHbopMaTu3anuu o0pa3oBaHuUs

HunakTuka

Teopus oOpazoBaHusi U OO0ydeHHUs, KOTOpas
3aHUMAeTCs M3Y4YeHHEM IIpolecca O0y4eHus
KaK yIpaBJsieMOTo MPOIecca, elb KOTOPOTO —
cooOlIeHne CyMMBbI  3HaHHH, BBIpaOOTKa
YMEHUW W HaBBIKOB Y4YEOHOW JESATEIHHOCTH,
YMCTBEHHOE pa3BUTHE 00y4yaeMoro

Teopuss oOpa3oBaHUsI KaKk CHUCTEMa 3HAHHHU O
MPOIIECCe PA3BUTHSI JIMYHOCTH O0y4aeMoOro B
yCIOBUSX ~ OoOecreyeHus  MeJaroruyeckoro
BO3JICUCTBUSl  JIOHTHUPYIOIIETO  XapakTepa,
HAIpaBJIEHHOTO  HAa  JOCTIKEHUE  Iieyiei
oOpa3oBaHus, KOTOpbIE COOTBETCTBYIOT
COBPEMEHHOMY  YPOBHIO  HMH(pOpMaTU3ALUU
o6rmrectsa (['masa I, m. 1.3)

OOBEKT I

HNOAKTHUKH

[Ipomiecc oOydeHuss Kak B3aUMOJCHCTBHUE
O0BEKTUBHOTO U CYOBEKTHBHOTO, COITHAIEHOTO
OIbITa ¥ BO3MOXKHOCTEH caMoro o0OydaeMoro,
mpeBpamiaronieecs B 3HAHUS, YMEHHS U
HaBBIKH, a TaKK€ B YMCTBCHHOE Pa3BUTHE WU
OO0IIYIO KYJIBTYPY

[Ipomiecc o0pa3oBaHUs Kak B3auMOJCHCTBHE
CyOBEKTHUBHBIX BO3MOXKHOCTEH 00y4aeMoro u
pe3yabTAaTOB TIEAArOorMuecKoro BO3ICHCTBUSA,
KOTOpOE 00ECIIeYnBAET PACKPHITHE, PA3BUTHE U
peanu3anuio MHTEIUICKTYaIbHOTO TOTEHIIHAIA
o0ydaeMOro ¥ HamnpaBlIEHO Ha JOCTIKECHUE
00pa3oBaTeNbHBIX IIEJIeH, COOTBETCTBYIOIIUX
COBPEMEHHOMY  YPOBHIO  WH(pOpMaTU3ALUU
o011ecTBa

IIpenmer numakTUKN

[Tporiecc oOpazoBaHmsl, B3SATHIN B LIEJTIOM:
* coJiepKaHuEe camMoro oOpa3oBaHHUs, KOTOPOE
peain30BaHO B yYEOHBIX IUIaHAX, Iporpammax,

y4eOHUKaX;

* cpencTBa OOyUeHHUS;

*  OpraHM3alMoOHHbIC  (OPMBI,  METOJIBI
oOyueHwus,

* BOCIHTATEIBHAS POJIb YYCOHOTO MPOIIECCa;
* YCIOBHSA, KOTOpbIE OJarompUsTCTBYIOT
aKTUBHOMY W  TBOPYECKOMY  TpyaAy |

YMCTBEHHOMY Pa3BUTHIO 00y4aeMoro

[Iporiecc oOpa3zoBaHuUsl, B3STHINA B 1IETIOM:

* collepkaHue 00pa3oBaHUSs, peaTnu3yeMoe Kak
B y4eOHO-METOJIMYECKHX Marepuanax, Tak M
MPEIMETHOM COZIEPKAHUU CHUT,
COOTBETCTBYIOIIIEE COBPEMEHHOMY  ypPOBHIO
uH(popMaTu3anmuu OOIIeCTBAa M KOHKPETHOMY
YPOBHIO WHTEJUIEKTYaIbHOTO pa3BUTHSA
o0yJaemoro, yCTaHABINBAEMOMY
MICUXOANATHOCTUYECKUM TECTHPOBAHUEM;

. cucrema CpENCTB 00yJeHwus,
OpUEHTHpPOBaHHAs Ha ucnoyib3oBanue CHUT;

* OpraHu3aloHHBIE (OPMBI H  METOJBI
o0yueHus, OpPUEHTUPOBAHHBIE Ha
WHTEHCU(DUKAITUIO mpoiiecca pa3BUTHUS
JUYHOCTH 00Yy4aeMoro W COOTBETCTBYIOIINE
YCTaHOBJICHHOMY YPOBHIO ero

HWHTCJJICKTYAJIbHOT'O PA3BUTUA
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ITens mporecca 00yueHus

YcranoBnenue HaubOosiee  OmarompusitHoro|Co3maHue — yciaoBUM — (DYHKITMOHHPOBAHHS
B3aUMOJICHCTBHSI  OCHOBHBIX  KOMIOHEHTOB|MH(OpMAlMOHHO-TIpEIMETHOW  cpeasl (B
o0y4eHHs Ui MaKCUMaIbHON 3(p(PEeKTUBHOCTH [4aCTHOCTH, CO BCTPOCHHBIMH 3JIEMEHTAMHU
YCBOCHHUSI 3HAHMH M YMCTBEHHOTO DPAa3BHTHS|TEXHOJOTMU OOydYeHHs), 0OOeCIeUnBaIOIICH
00y4aeMoro pa3BUTHE W CaMOpa3BUTHE  JIMYHOCTH

o0ydaeMoro, pean3aIuio ero

WHTEJUICKTYaJbHOTO TOTEHIMANa COO0pa3HO

1essiM 00pa3oBaHMs

3agauyu TUIAKTHKH

* oOmnpeAelcHHE Kak CTPYKTYpHL|® ONpEAeTeHHe CTPYKTYphl, OOBEMa, COJACpIKaHUSI
o0beMa, TaKk W  COJCpKaHHs|00pa3oBaHUs, KOTOPHIE COOTBETCTBYIOT COBPEMEHHOMY
o0Opa3oBaHus, ypoBHIO HHpOpMaTH3alMd OOIIEeCTBa U BO3MOKHOMY
. olpezeeHue 3 PEKTUBHBIX | yPOBHIO HHTEIIEKTYAILHOTO Pa3BUTHS 00ydaemMoro;,
CIIOCOOOB  BOOpY)KEHHS O0OydaeMbIX|®  BBISIBICHHEC  WHIWBUAYAIBHBIX  BO3MOXKHOCTEH
3HAHUSIMH, YMEHUSMH ¥ HaBbIKaMH,;  |00ydaeMoro K MIO3HAHHIO 3aKOHOMEpPHOCTEH

BCKPBITHE TEX 3aKOHOMEPHOCTEH
mporecca oOyueHwus, KOTOpHIE
CIOCOOCTBYIOT s pexTuBHOMY
YCBOCHHIO Y4eOHOTO MaTeprasia

00BEKTUBHON PEaIbHOCTH,

* pa3paboTKa METOJOB M OPTraHU3AMOHHBIX (OpM
00y4eHus!, aJeKBaTHBIX BBIIBICHHBIM BO3MOXKHOCTSIM,
CIOCOOHOCTSIM  00y4yaeMOro ¥  COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO TIPEJICTABICHUS U HM3BIICUCHHS
3HAHUM

XapakTepHCTHKa CTWIA MPENoaBaHUs

ABTOpPUTApHO-HACTABHUYECKUM CTUIIb

Npeno/aBaHusl:
* COCPEIOTOYCHHUE Y MPEroaaBaTelis
MOJIABJISIOIIETO OOJBIINHCTBA
yaeOHO " METOIUYECKOM
nH(popManuu;
* MOYTH  TOJHOE  YCTpaHCHHE

o0y4aeMbIX OT BbIOOpa METOJNOB H
OpraHu3alMOHHBIX (OpM O0yUYCHHS,
pexMMa y4eOHOM IesITeNbHOCTH;

* BO3xciicTBUE Ha oOydaemoro (Kak

PasButue, camMOpa3BUTHE, peanuzanus
UHTEJUIEKTYyaJbHOIO  IMOTEHLMaJa  00ecrednBaeTcs
IIPENOCTaBICHUEM o0yyaemMomy MHCTPYMEHTA
UCCIICOBAHMsI, KOHCTPYHUPOBaHUSA, HU3MEPECHHUS H
dopmanuzanuy 3HaHUK O IPEAMETHOM MHUPE JIJIS:

CaMOCTOSITEJILHOTO M3BJICUEHHUST M MPEACTaBICHUS
3HAHUH,

*  CaMOCTOSITEIBHOTO
NEeSTENILHOCTH;

* CaMOCTOSTEIILHOTO BBIOOpAa OpPTraHHM3aIMOHHBIX (hopm
U METOJIOB O0yUYeHUS,

BhIOOpa pexuMa  ydeOHOU

MPaBUJIO) METOAAMH YOEKICHWS WJH|® OBJaJCHHS OONMMH METOJaMH IO3HAHHA U

HpI/IHy)KI[eHI/IH K yLIeHI/IIO CTpaTGFHeﬁ yCBOCHI/IH y‘I€6HOFO MaTepHana
Pe3ynbTaThl I€aroruyecKoro BO3ACMCTBUA

* mpuoOpeTeHUE 3HAHWH, YMEHHII,|® packpeiTue, pa3Burtue WHTEUIEKTYaJIBHOTO

HABBIKOB KaK OTPAXKCHUC | TIOTCHIHMAJIA UHAWBU/IA, pCaliu3alnusa €ro BO3MOYKHOCTEN

COO00IIaeMBbIX, YPOBEHb KOTOPBIX (Kak|H CHOCOOHOCTEH K  IMO3HAHHMIO, K TBOPYECKOM

Ka4€CTBCHHO, TaK U KOJII/I‘-IGCTBCHHO), MHUIIMATUBE, UX ITIOCTOSIHHOC COBepH_IeHCTBOBaHI/IC;

B TOJIABJISIONIEM OOJIBITMHCTBE, HUYKE|® Pa3BUTHE MBIIIUICHHS;

cooOIIaeMbIX; B JyYllleM Ciy4ae —|e ¢dbopmupoBaHue YMEHUH CaMOCTOSITEIBHO

paBHOIIEHEH; [IPEJICTABIIATh U U3BJIEKATh 3HAHUS,

. BOCITUTaHUE HHIWBHAOA B|® ¢dbopmupoBanue CIOCOOHOCTH COBEpIIaTh

COOTBECTCTBUH C IMOCTaBJICHHBIMHU | KXMUKPOOTKPBITHUEC> HSyHaGMOfI SaKOHOMepHOCTI/I;

HeJIIMU U 3aJadyaMu

* 3CTETHYECKOE BOCIIUTAHHE,

* BOCIUTaHUE KYIbTYPbl Yy4eOHOH JesTeNbHOCTH,
UH(POPMALIMOHHOM KYJIBTYpbI o0y4yaemMoro u
o0ydJaromiero
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3.2. Pe3tomupysi CpaBHUTENbHBIE XapAKTEPUCTHUKH OCHOBHBIX KOMITOHEHTOB
napajurMbl TPAJUIMOHHON Me1arornyecKoi HayKy U apajurMbl Ne1arorudyeckon
HAyKl B YCIOBUSAX UHGMOpMaTH3alUd OOpa3oBaHUsl, IIPHXOJHM K BBIBOZLY,
YTBEpKAAOIEMY  IIPHOPHTETHOCTh H  IIEPCIEKTHBHOCTE  pPAa3pabOTKH H
HCITO/TB30BAHHA CpeacTB HOBBIX HH@OPMAL[HOHHBIX TEeXHOJIOTHH,
OpHEHTHPOBAHHEIX HA HCIIOJIb30BAHHE B CHepe 00pa30BaHHA.

310 moATBEPKAAETCA HHXKECTEAYIOIHMH COOOPaKEHHAMH.

3.2.1. TpaguuuoHHas NUJAKTUKA CTABUT CBOEW OCHOBHOW IIENBIO CO3/IaHUE
TEOpUU OOy4YeHUs, HANpaBICHHOW Ha pa3pabOTKy METOAMYECKHUX MPUEMOB, a
TaK)K€ OPTaHU3ALMOHHBIX (OPM M METOAOB OOyUEHHsS, KOTOPbIE ONTUMHU3HUPYIOT
MpOIECC YCBOEHUS 3HAHWM, YMEHHUNW W HAaBBIKOB YYEOHOW JesATEIbHOCTH,
UHUIIMUPYIOT YMCTBEHHOE pa3BUTHE 00y4aeMoro.

Jlunaktuka B YCIOBHAX HH@OPMATH3ALHH OOpPa30BAHHA CTABHT CBOEH
OCHOBHOH HEJbK0 PACKDBITHE, PDA3BHTHEC H pPEATH3ALHIO HHTE/UICKTYATIbHOIO
IIOTEHIIHA/IA HHAHBHAA IIPH OOECIICYCHHH II€JarOrH9eCKOro BO3ACHCTBHA
JIOHTHPYIOIEI0 XapaKTepa, HAaIpaBIeHHOIO HAa JOCTHXEHHE O00pa30BATEJbHBIX
neredi (Imaa |, n. 1.3), koropele ompegeagrorcda HEOOXOAHMOCTEIO
HHTCHCHQHKALHH IIPOLECCOB HHTE/LUIEKTYAJIBHOIO pAa3BHTHA O00ydaeMoro —
Oyaymiero ujieHa uH(QOPMaIIMOHHOTO 00IIecTBa. ITU 1ieiu Hanbosee 3PpHEeKTUBHO
OCYIIeCTBUMBI TIpH peanm3aruu BosmoxHocredh CHUT (I'maga |, m. 1.2).

3.2.2. TpagunnonHasi TUIAKTHKAa B OCHOBHOM TMpejyiaraeT WLIIOCTPATUBHO-
OOBSICHUTENBHBIE METOIBI OOYYeHHsST C HE3HAYWTeIbHOH 10 00BemMy (o
OTHOIIEHUIO KO BCEMY METOAMYECKOMY HHCTPYMEHTAPHIO) CaMOCTOSTEIbHOM
paboToii 00y4yaeMbIX, BBIMOJHSIEMOW B paMKax pa3lMYHBIX TEOpUH OOy4YEHUS.
HekoTopeiM pacummmpeHreM B HaNpaBlI€HUU aAKTUBHU3AIMM CaMOCTOSITEIBHOM
NEeATEIbHOCTH U Pa3BUTUS TBOPUYECKOTO MOTEHIMANA 00y4aeMbIX MOKHO CUHTATh
UJeH, 3aJI0)KEHHbIE B TEOPUSAX MPOoOJIEeMHOro oOy4YeHHs, alrOpUTMHU3ALUN
oOy4yeHUsT W Jpyrux. YCHeniHas peanu3alus UJed BBIIICHAa3BAHHBIX TEOpUi
MPUBOJUT K MOBBIIICHUIO Ka4yeCTBAa YCBaUBAEMbIX 3HAHUM, YMEHH U HABBIKOB, K
PKOHOMHUHM BpPEMEHM Ha M3y4YeHHe YydyeOHOro marepuana, CrIocoOCTBYET
(GbOpMHPOBAHUIO YMEHUU OCYIIECTBISATH ONpE/ICICHHbIE YMCTBEHHbIE JCHCTBUSI.
[Ipu sTOM peanuzanus HJEW, 3aJOKEHHBIX B KaXJIOH Teopuu OOydyeHus, B
3HAYUTENIbHOM CTENEeHH 3aBUCUT OT apCceHajla UCIOJIb3YEMBIX CPEACTB OOyUEHUS U
METOJIMKHU UX PUMEHEHUS .

JrngakTuka B YCIOBHAX HH@OPMATH3ALHH OOpPA30BaHHA MPEAIATaeT K
PEATH3ALHH IIHPOKHH CIIEKTp Pa3HOOOpPa3HBIX BHIAOB Y9eOHOH JeATE/IbHOCTH
(nabOpMaIIOHHO-Y4YeOHAs, y4eOHO-UTrpoBas, AKCIIEPUMEHTAJILHO-
UCCIIEIOBATENbCKAs IEATEIbHOCTh, CAMOCTOSITENIbHAS IEATEIBHOCTh 10 00paboTKe
uH(pOpMAaIMK, B TOM YHCJIC U ayIUOBU3YAIbHON), OPHEHTHPOBAHHBIX HA AKTHBHOE
ueroie3oBaane CHUT B kagecTBe HHCTpYMEHTA MO3HAHHA H CAMOIIO3HAHHA, HA
CAMOCTOATEIBHOE  NIPEJCTABICHHE H  H3BJICYCHHE 3HAHHH, COBEDIICHHE
SMHKPOOTKDBITHA» B IIPOL[ECCE H3YICHHA OIPECTICHHOH 3aKOHOMEPHOCTH.

OcCylIecTBIATECS  3TO  MOXET TMpU  peau3alii  BO3MOXHOCTEl HOBOTO
MOKOJICHHSI CpeACTB 00yueHus1, pyHkimonupytomux Ha 6aze CHUT, koTopble kak
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10 KOJIMYECTBEHHOMY cOCTaBy (110 CPaBHEHUWIO C TPATUIIMOHHBIMH CPEICTBAMHU
o0Oy4eHwusI), TaK U 1O BO3MOXHOCTSIM HECOM3MEpPHMO Oorade M pa3HooOpasHee
(TmaBa 1ll, m. 2) TpaaguiuoOHHBIX. ECTECTBEHHO NPEANONOXKUTh, YTO
UCTIOJIb30BaHUE HOBOTO MOKOJICHUS CPEJICTB O0yUYEHUS OCYIIECTBISIETCS B paMKax
OTpEACIEHHOW  METOJAWYECKOM  CHCTeMbl WM  TEXHOJOTMH  OOYyYeHHS,
OpUEHTUPOBAHHOW HA Pa3BUTHE WHTEIIEKTYaIbHOTO IMOTEHIMAIAa 00y4aeMoro.

4. B cBA3H C BBIIICH3IOKEHHEIM VI OTINPASCh HA MCCIEIOBAHNE BO3MOKHOCTEHN
CHUT (['nmaBa I, m. 1.2)c TOYKU 3peHHS MMEIArOTUYECKON IEIecO00pa3HOCTH UX
ucnoip3oBanus ([maBa |, m. 1.3, m. 2.2), Ha aHaNW3 NPAKTUKH TPHUMCHCHUS
npeaMeTHo-opueHTupoBaHHbIX [IC pa3BuBaromero u o0ydarImero Ha3HAYeHUS
(mammpumep, ImaBa Il, m. 1.9, m. 2.1.3,nm. 2.1.4), a Takke Ha pacCMOTPEHHUE
NIEPCIIEKTHB HCIOJIB30BAaHUS CHUCTEM HCKyccTBeHHOro wuHTeiekra ([masa |,
n.5.1, m. 5.2, n. 5.3) u yueOHOro, JIEMOHCTPAIIOHHOTO OOOPYAOBaHUS,
¢dynkuuonupytromero Ha 6aze CHUT (I'nasa |ll, n. 4.4), npuxonum k yoexqeHwIO
0 HeobxomuMmoctH Hcroap30BaHHI CHHT wHe CTOABKO IS TOJAJIECPKKH
TPaJAMLIMOHHBIX (DOPM U METOJIOB OOyUEHUS, CKOIbKO /19 CO3JaHHA BAPHATHBHEIX
METOJHK, DEATH3YIOIHX IICHXOJIOr O-I1Ear OTHIECKOE BO3JeHCTBHE
JIOHTHPYIOIIEr 0 XapaKTepa. ITH METOAHKH LI€JIECO00PA3HO OPHEHTHPOBATD HA.

* pa3BHTHE MBIILIEHHA, HATpuMep, HarisiaHo-oopasHoro ([masa I, m. 1.8.2,
n. 1.9.1m. 2.1.2 1. 2.3),reopernueckoro (I'nasa ll, m. 1.6.2,1. 1.9.2);

* pAa3BHTHE IMOTCHIHAJBHBIX BO3MOXHOCTEH HHAHBHAA K IPOABICHHIO
TBOPYECKOH HHHIJHATHBEI B IPOIECCE IMPHHATHA PEIICHHA B HENPEIBUICHHOU
curyanuu (Harpumep, ['masa Il, m. 2.1.5),

* KOMIIEHCATOPHOE BO3JEHCTBHE 110 OTHOILICHHIO K BJIHAHHIO, OKa3BIBAEMOMY
CHHT, u ncuxonorageckoMy 6apeepy mepeg ueros3oBannem CHHT (nanpumep,
00s13HBb OOIIIEHUS C COBPEMEHHOI TEXHHUKOK);

* Ppa3BHTHE ACTETHYECKOIO BOCIHpHATHA (HApUMep, HCIOJb3ys CpeICTBa
KOMITBIOTEPHOM TpaMKH UM TEXHOJIOTHIO MybTUMEHA),

* BOCIIHTaHHE HH@OpMarHOHHOH KkyasTypsl (Hanpumep, ['maa Il, nm. 1.3.1,
n. 1.5.1,1. 2.2.4) -KOMIOHEHTHI KYJIbTYPhI WieHa HH(POPMAITMOHHOT'O OOIIIECTBA;

*  @gopmHpOBaHHE YMEHHH CaMOCTOATEJIFHOIO IPHOOPETEHHA 3HaHUMH,
IPEICTaBICHUA M W3BIICUCHUs 3HAHHH (HarpuMep, MPH HCIOJIb30BAaHUH CHCTEM
UCKYCCTBEHHOT'O MHTEJICKTA);

* gopmHpOBaHHe YMEHHH H HABBIKOB OCYIHIECTBJICHHI HH@OPMAI[HOHHO-
yuebrori (I'maa |, n. 1.2) w 3KCHEpHMEHTATBHO-HCCIEA0BATEBCKOH
geareasHoctd (I'masa |11, 1. 4.2).

Pa3paboTka BapraTHBHBIX METOIUK, PEATHIYIONINX TICUXOJIOTO-TIeJaTOTHIECKOE
BO3JICHCTBHE JIOHTUPYIOIIETO XapakTepa, TpedyeT, o BCEH BUAMMOCTH, CO3JaHUS
CIIEIIMAIIBHOM METOJOJIOTHH, OCHOBAHHOM Ha JOCTHKECHUAX COBPEMEHHOM
NICUXOJIOTO-TIEIarOTUYECKOW HAayKd H HAesx wuHpopmaruzamuu oO0pa3oBaHHUS.
CremyeT OTMETUTH TakKe, YTO B HACTOSIIEE BpPEeMsl YK€ HMMEIOTCA JTOCTaTOYHO
KaueCTBEHHBIC pa3paboTku Takux metoauk ([masa I, m. 1.5.1,m. 1.6.2,m. 1.9.1,
n.1.9.2n. 1.9.3,n. 2.1.3,n. 2.1.5,n. 2.3),ucnone3yomux Bo3moxaoctu CHUT,
XOTsl B OOJIBITMHCTBE CIy4aeB OHM OA3UPYIOTCS HE HA OOIIMX KOHIIETITYyaJbHBIX
MOJIX0/1aX, @ Ha PEIICHUH JIOKAJLHBIX TEeIarOTHYeCKUX MpoOIeM.
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Ob600611as BBIIIEH3TOKEHHOE, CIIEAYET OTMETHTH, 9T0 PEATH3AIHA BAPHATHBHEIX
METOJHK B YCJIOBHAX (DYHKLHOHHPOBAHHA HHE@OPMAILHOHHO-IIPEIMETHOH CDEABI
CO BCTPOEHHBIMH 3SJE€MEHTAMH TEXHOJIOTHH OOY9YEHHSA IIPH BBIIICONHCAHHBIX
(I'maa M, . 3) augaKTHYECKHX MOAXO4aX OOECIIEYHBAET IICHXOJIOIO-
IIEJarOrTH9e€CKO€  BO3JEHCTBHE  JIOHTHPYIOHIETO  XapakTepa,  KOTOpPOE
O0YCIIOBIHBAET HHTEHCHMHKAIIHIO IPOLECcca Pa3BHTHA JHIHOCTH 00y4aeMoro —
OCHOBY 00pa30BaTeIbHOIO MPOLECcCa.
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TONIKOBbIU CITOBAPb CJTIOBOCOYETAHUA N BbIPAXXEHUN K
TEKCTY MOHOIPA®UUN (CITOBAPb K TEKCTY MOHOIIPA®UMN)

baza pamneix (BJ[) — uMcHOBaHHasE COBOKYITHOCTh JAHHBIX, KOTOpas
0TOOpaXkaeT COCTOSHUE OOBEKTOB M WX OTHOIICHWHA B JaHHOW NpPEIMETHOU
obnactu. BJ] obecrieunBaeT UCMONIB30BAaHUE OJHUX U TEX K€ JaHHBIX B PA3TMYHBIX
NPUIOKEHUAX, JOMYCKAaeT pelIeHHe 3a1ad IUIAaHUPOBAHUS, WCCIICIOBAHHUS,
yIpaBICHUS.

OynkunonupoBanue bJ[ obecmeunBaercss cucTemoil yrpaBieHus Oa3amu
nanueix (CYBJ) ([48,c. 79]).

Ba3a 3uanuii (b3) — COBOKYITHOCTH CHCTEMATH3UPOBAHHBIX OCHOBOIIOIArAIOIINX
CBEJICHHI, OTHOCSIINXCSA K OINpPEICTICHHON 00JacTH 3HAHUS, XPAHAIIUXCS B MaMSTH
OBM, 00beM KOTOpHIX HEOOXOOUM W JOCTATOYEH JAJisl PElICHHs 33JaHHOTO Kpyra
TEOPETUUECKUX WM MPAKTUUECKuX 3a1a4. B cucreme ynpasnenus b3 ncnonb3yrores
METOJbl HWCKYCCTBEHHOTO WHTEIUICKTa, CIEIHANbHBIC S3bIKM OIMCAHWS 3HAHWH,
UHTEeJUIeKTyanbHbIN nHTepdeiic ([48,c. 80)).

BuneoxoMnbioTepHas CHCTEMa — KOMIUIEKC OOOPYIOBAaHMSI, MO3BOJISIOLIUI
NIPEJICTaBISITh TOJIb30BATEI0 Pa3IMYHBIE BHJBI BOCIPHHUMAaeMO WHGMOpManuu
(Texct, pucoBanHas rpaduka, BUACODUIBM, IBUXKYIIHECS H300paXKCHHUsS, 3BYK),
obecrieunBasi BEJICHUE MHTEPAKTUBHOTO JIMAJIOTa T0JIb30BaTes ¢ cucreMoi (IJ1aBa
I, m. 5.4).

BuptyaneHas peamsHocTh (Virtual Reality) — HoBas TexHOMOTHS
HEKOHTAKTHOTO MH(POPMAIIMOHHOTO B3aUMOJICHCTBUS, Peau3yIoias ¢ MOMOIIBIO
KOMIUIEKCHBIX MYJIbTHMEINA-OMEPAIlMOHHBIX CPEe/l WIUTIO3UI0 HETIOCPEICTBEHHOTO
BXOXKICHUSI U TPUCYTCTBHSI B pEATbHOM BPEMEHH B CTEPEOCKOMHYECKU
NPEJCTAaBICHHOM <3KPaHHOM MHpe». ba3oBbIMM KOMIIOHEHTAMHM TUIWYHOU
cuctembl «BupTyanbHash pealbHOCTH» SBIAIOTCS. MEPEYHU WM CIUCKUA C
NIEPEUUCIICHHEM M OIMCAaHUEM OOBEKTOB, (DOPMHUPYIOIIUX BHUPTYaJbHBIA MHp, B
cyOcucTemMe CO3MaHWs H  YIOPaBJICHUA OOBEKTAMH BHUPTYAIbHOTO MUPA;
cyOcucTema, pacro3HaroIIas U OICHUBAIOIIAS COCTOSIHUE OOBEKTOB TIEpEYHEH U
HEMPEPHIBHO  CO3Jalomasi  KapTHHY  «MECTOHAXOKICHHS»  I0Jh30BaTEIs
OTHOCHUTEIILHO 00BbEKTOB BUPTYAJIHHOTO MHUPA; TOJIOBHOW YCTAaHOBOUYHBIN TUCILICH
(OYKH-TEIIEMOHUTOPBI), B KOTOPOM HENPEPHIBHO MPEACTABIISIOTCS N3MEHSIOIIHECS
KapTUHBI «COOBITUI» BUPTYAIBHOTO MHpPA; YCTPOMCTBO C PYYHBIM YINPaBICHHEM,
pealin30BaHHOE B BHUAE <«UHGOPMAIMOHHONW TEPUYATKW» WU «CIenc-00m»,
ONPECIISIIONIECEe HAMpPaBJICHUE ' TMEPEMEIICHUSI  TMOJb30BaTEIsl OTHOCHUTEIHHO
00BEKTOB BUPTYaJbHOTO MHPA; YCTPOHUCTBO CO3MaHMs W Tepenadn 3Byka (I1aBa
I, m. 5.6; [72]; [79]; [80]).

JlexiapaTuBHBINM cITOcO0 MpeACTaBIeHUs HHPOPMALIUU XapaKTepU3yeTcs TeM,
YTO OCHOBHAasg 4YacTb MH(OpPMAIMHM TPEACTABIAETCS B BUIE CTATUYECKOM
COBOKYITHOCTH (paKTOB, KOTOPHIMH MOYXHO MaHHUITYyJIMPOBATh C TIOMOIIBIO Habopa
yHHBepcaabHbIX nporenyp (I'nasa ll, m. 2.1.3).

JlMarsocTrka OmHuOOK IO pe3yiIbTaTaM o0ydeHus (yueOHO# AesaTeNbHOCTH) —
KOHCTATallusg MPUYUH OIMOOYHBIX ACHCTBHIA 00yd4aeMoro W MpenbsSBICHUE Ha
9KpaHe KOMITbIOTepa COOTBETCTBYIOMMX KoMMeHTapues (['asa |, . 2.2.3).



123

HNuctpymentansHoe mnporpammuoe cpenacrBo (MIIC) — mporpammuoe
CPEICTBO, TpeaHA3HAYCHHOE JUIsi KOHCTPYMPOBAHHUS MPOTPAMMHBIX CPEJICTB
(cuctem) yueOHOro Ha3HAYCHUS, MOJITOTOBKM WJIM TEHEPHPOBAHUS Y4eOHO-
METOJMYECKNX M OPTaHM3AaIMOHHBIX MaTEpUajoB, CO3JaHUS TpaUUeCKUX WU
MY3BIKAJIbHBIX BKIIIOUCHHH, CEPBUCHBIX «HAJICTPOEK» Mporpammbl. HarmosHeHue
UIIC mpeaMmeTHBIM coOIEp)KaHWEM II03BOJISIET CO3/aBaTh pasiuuHbie THmbl [1C
yueOHoro HazHaueHus unu IIC «cmemraHHOTO» HaszHaueHus. B MoHorpadum
paccmatpuBatorcst UT1C mpukiagHOro Ha3HAYCHUS: HHCTPYMEHTAJIBHBIE CHCTEMBI,
peTHa3HAYCHHBIC TUTST pa3paboTKu aBTOMATU3UPOBAHHBIX CUCTEM
KOHTPOJIUPYIOIIETO, KOHCYJIbTUPYIOIIIETO, TPEHUHTOBOTO HA3HAYCHUS,
MO3BOJISIONINE CBECTH K MHUHUMYyMY <«OyMaXHOE» TPEIbIBICHHE YYEOHOTO
MaTepuaia, 3aMEHsSS €ro <OKPaHHBIM»; aBTOPCKHE MPOTPAMMHBIE CHUCTEMBI,
npeIHa3HAaYCHHBIC I KOHCTPYMPOBAHHS IPOTPAMMHBIX CPEACTB  (CHUCTEM)
y4eOHOT0 Ha3HAYCHHS; CHCTEMBI KOMIIBIOTEPHOTO MOJICTTUPOBAHUS
(meMOHCTPAIIMOHHOTO, UMUTAIIMOHHOT0); MPOrPaMMHBIE CPEIlbl CO BCTPOCHHBIMU
DIIEMEHTAMU TE€XHOJOTHH O0YUYEHHs, BKIFOUAOIINE KaK MPEAMETHYIO Cpey, TaK U
DIIEMEHTHI TEJAarOrMYecKOi TEXHOJOTHUU MJisi €€ HM3y4eHUs, MHCTPYMEHTAJIbHBIC
IpOrpaMMHBIE  CpEJICTBA, OOECIEUMBAIOIINE OCYIIECTBICHUE OMEpanuid To
cucTeMaru3anuu y4eOHON WH(GOpMAalMd Ha OCHOBE HCIOJB30BAHUS CHCTEMBI
00pabOTKM JaHHBIX; SKCIEPTHBIC CUCTEMBI Y4eOHOTO HAa3HAYEHHUs KaK CPEICTBO
MPEACTABIICHNUS] 3HAHWHM, MpeAHA3HAYEHHBIC [JI1 OpPTaHHW3AIlMU JHAIOTa MEXKIY
MOJIb30BATEIEM W CHCTEMOM, CHOCOOHOW 10 TpeOOBAHUWIO TOJIB30BATEIS
NPECTaBUTh XOJ PACCYXACHUS MPU PEHICHUHU TOW WM WHOW y4eOHOH 3a1ayu B
BUne, mpuemiemMoMm s oOywaemoro. Hamommenme WIIC mpenmeTHBIM
coJiepKaHUEM IO3BOJISIET CO3/1aBaTh pa3nuuHble TUTHI [IC yuyeOHOrO HazHAYEHUS
i [1C «cMemanHoTro» Ha3HauYeHUs, 00beAUHSIONME B cebe (PyHKIIMOHATHHOE
HaszHadyeHHe pa3anuHbix THHoOB ([nasa |, m. 2.3.3,1. 2.5; [7]).

VIHTepaKTUBHBIA THUAJIOT — B3aMMOJICHCTBUE TOJIB30BATENSI C MPOrPaAMMHOM
(mporpaMMHO-amNMapaTHoi) CHCTEMOW, XapaKTepU3YHIIeecs, B OTIUYHUE OT
JIMAJIOTOBOTO, MPEAIOJIAralonero OOMEH TEKCTOBBIMM KOMaHAaMHu (3ampocaMu) u
orBeTaMH (MpUTJIANICHUSIMH), peanu3almell 0ojiee Pa3BUTBIX CPEJICTB BEICHHUS
nuaiora (HampuMmep, BO3MOXHOCTh 3a/1aBaTh BOIPOCHI B MPOM3BOJIBHON (GopMe, C
UCTIONIb30BAaHUEM «KITFOUEBOTO» CJIOBAa, B (OpPME C OTpaHWMYEHHBIM HaOOpPOM
CHUMBOJIOB); TIpH 3TOM OOECIICUYMBACTCS BO3MOXHOCTH BBIOOpAa BapUAHTOB
CoJIepKaHus yueOHOro MaTepuaia, pexuma padots! (['nmasa |, m. 1.2).

HNudopmaruszamms o6pazoBanus — rnpoiiecc odecnedenus chepsl 00pazoBaHUs
METOMOJIOTHEH W TPAKTHUKOW pa3padOTKM W ONTUMAJIBHOTO WCIOJIH30BAHUS
COBPEMCHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTHH,  OpHUEHTHUPOBAHHBIX  HA
peanm3aIuio TMCUXO0JIOTO-TIEAarOTMYEeCKUX IeJied 0Oy4eHHs, BOCIHTAHHS. OTOT
NIPOIECC UHUITMUPYET, BO-TIEPBHIX, COBEPIICHCTBOBAHNE MEXaHU3MOB YITPABJICHUS
CUCTeMO 00pa30BaHMs Ha OCHOBE MCIOJB30BaHUsI aBTOMATH3HUPOBAHHBIX OAHKOB
JTaHHBIX HAYYHO-TIEaroruvyeckor mHpopManuu, HHGOPMAITMOHHO-METOINYECKUX
MaTepuasoB, a TaKKe KOMMYHHKAITMOHHBIX CeTel; BO-BTODBIX,
COBEpIICHCTBOBAHUE METOJIOJIOTHH M CTpaTeruu 0TOOpa COoAep KaHHsI, METO/IOB U
OpraHM3aIlMOHHBIX (OpM OO0y4YeHUS, BOCIHTAHHUS, COOTBETCTBYIOIIMX 3ajadyaM
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pa3BUTHS JUYHOCTH OOy4aeMOro B COBPEMEHHBIX YCJIOBHUSX HWH(pOpMaTHU3AIMH
oOlecTBa;  B-TPETbUX,  CO3JaHUE  METOJIMYECKHX  CHUCTEeM  OO0ydeHus,
OPUEHTHUPOBAHHBIX HAa Pa3BUTHE MHTEIEKTYaJbHOTO MOTEHIIMAIa 00y4yaeMoro, Ha
dbopMHpOBaHUE YMEHUI CaMOCTOSTEIBHO MPUOOpETaTh 3HAHUSA, OCYUIECTBISATH
UH(OPMAIMOHHO-Yy4eOHY1O, AKCTIEPUMEHTAIIbHO-UCCIIEIOBATENBCKYIO
NEeSATEIbHOCTh, Pa3HOOOpa3HbIE BUIbI CAMOCTOSTENBHON JEATEIbHOCTH TIO
oOpaboTke  MHpOpMALMU;  B-YETBEPTHIX, CO3JaHUE€ M  HCIOJIb30BaHUE
KOMITBIOTEPHBIX TECTHPYIOUTUX, TUATHOCTUPYIOMINX METOJIUK KOHTPOJISI U OIICHKU
ypOBHs 3HaHUH oOydaeMbix (BBenenue).

HNudopmaruzamms obmiectBa — 3TO TI00anmbHBIA COIMANIBHBIN TMpoIiecc,
O0COOEHHOCTh KOTOPOTO COCTOMT B TOM, YTO JIOMUHHUPYIOIIMM BHIOM
NeATeTbHOCTH B cdepe OOIECTBEHHOTO MPOM3BOJCTBA  SBJISIETCS  CcOOp,
HaKOIUJIEHUE, MPOAYIIUpOBaHUE, 00paboTKa, XpaHEHHE, ITepeava U NCIIOIb30BaHNE
uH(doOpMaIMu,  OCYILECTBIIEMblE HAa  OCHOBE  COBPEMEHHBIX  CpEICTB
MUKPOIPOLIECCOPHOW M BBIYUCIUTENBHON TEXHUKH, a TaKXke pa3HOOOpa3HBIX
cpeacTB nHpopmaloHHoro oomena (Beenenue).

NHopMalimoHHO-METOIUYECKUNA LIEHTP OPraHu3yeTcs C LEIbl0 BHEAPECHUS
CHUT B oOpa3zoBaTenbHBINM TpoIecC Yy4YEOHBIX 3aBEJICHHM; OH JOJDKEH OBITh
oOecrieueH ydyeOHO-MaTepHaabHOM 0a30i mHMopmaru3amnmu odpazoBanus (I1aBa
I, . 4.3).

HNudopmanmonHO-TIpEAMETHAs Cpela CO BCTPOCHHBIMH  3JIEMEHTaMHU
TEXHOJIOTMM  OOyd4eHHS —  COBOKYNHOCTh  YCJIOBHUM, CHOCOOCTBYIOLIUX
BO3HMKHOBEHHUIO ¥ Pa3BUTHIO TMPOIECCOB. aAKTHBHOTO HWH(GOPMAIITMOHHOTO
B3aMMOJICHCTBHS MEXTy IpernojaBateiieM, ooydaembpiM (0O0yqaembiMu) u CHUT,
OPUEHTUPOBAHHOTO Ha BBIMOJTHEHUE PA3HOOOPA3HBIX BHUIOB CAMOCTOSITEIBHON
NEATETLHOCTH C O0OBEKTaMU MPEIMETHON Cpebl, B TOM 4YHCIe WHPOPMAIMOHHO-
y4eOHOH, AKCIIEPUMEHTAIIbHO-UCCIIEIOBATENBCKON NEeSITeNbHOCTH, u
ocyuiecTpisieMoro omnepupoanreM KomroHeHTamMu CCO; (yHKIHMOHUPOBAHUS
OpraHU3AlMOHHBIX  CTPYKTYp TNEAaroruueckoro BO3JEHCTBUS B  paMKax
OTpeNeICHHON TexXHOoNoruu oOydenus. MHbopMalMoHHO-TIpeIMETHAsI cpela Co
BCTPOCHHBIMU DJIEMEHTAMH TEXHOJOTUM OOYyYEeHHsS BKJIIOYAET CpEACTBA U
TEXHOJIOTUU cOOpa, HAKOIUICHUS, XpaHEHHs, 0O0pabOTKH, mepeaadu y4eOHOM
uH(pOpMaIuKU;, CpEACTBA MPEJCTABICHUS M U3BJICUEHUS 3HAHUN; KOMIIOHEHTHI
CUCTEMBI CPEICTB 00y4YeHHsI, 00ecreunBasi UX B3aUMOCBSI3b U (P)YHKIIMOHUPOBAHHE
OpTraHM3AIlMOHHBIX CTPYKTYP Ieaarorndeckoro Bo3aeiictus ([masa I, m. 3).

HNudopmanmonHO-yueOHasA AEATEIHHOCTh — 3TO JI€ATEIbHOCTh, OCHOBAaHHAs
Ha WHQPOPMAITMOHHOM B3aWMOJICHCTBUM MEXIy oOO0ydaeMbiM (0Oy94aeMbIMu),
mpernojiaBaresieM W CPEACTBAMH  HOBBIX  HMH(POPMAIMOHHBIX  TEXHOJIOTHH,
HalpaBJeHHAs Ha JOCTWKEHHE Y4eOHbIX menei. [Ipu sTom mpenmomaraercs
BBITIOJIHEHUE CJIEAYIOIIMX BUAOB JEATEILHOCTH. PErUCTpalusi, cOOp, HAKOTUICHHE,
XpaHeHue, oOpaboTka wuHpoOpManu 00 U3ydaeMbIX OO0BEKTaX, SBJICHUSX,
polieccax, B TOM YUCIE PeaibHO MPOTEKAIOIINX, Mepeadya JOCTaTOYHO OOJIbIINX
00beMOB MHGOpPMAIIMK, TPEACTABICHHON B pa3Nu4yHOW (opMe; MHTEPAKTUBHBIN
JMaJior — B3aUMOJICHCTBHE IOJB30BATENIsl C MOpOrpaMMHOIN  (MporpaMMHO-
anmapaTHOW) CHUCTEMOM, XapaKTepu3yrolleecs peanu3alueld 0ojiee Pa3BUTHIX
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CPEICTB BEIEHHUs Iuanora mpu OOECreueHWH BO3MOXHOCTH BBIOOpa BapHaHTOB
collepkaHusl ydyeOHOro MaTepuaia, pekrMa paloThl, YIpaBJICHHUE pPEaTbHBIMU
o0BeKTaMH;, yIpaBJIeHHE OTOOpPaKEHHWEM Ha JSKpaHe MOAeNeH pa3IMYHbIX
00BEKTOB, SIBICHHUW, NPOIECCOB, B TOM YHCIE H PEATbHO NPOTEKAIOUIHX;
ABTOMATH3UPOBAHHBIM  KOHTPOJb  (CAMOKOHTPOJIb)  PE3YJIbTaTOB  y4eOHOM
JeSITEIIbHOCTH, KOPPEKIUS 10 pe3ybTaTaM KOHTPOJIS, TPeHUPOBKA, TECTHPOBAHUE
(Tmasa I, m. 1.2).

HckycctBennslii  mHTEWIeKkT (M) — wckyccTBeHHas (mporpammHast
peanu3als) CuCTeMa, UIMUTHPYIOIIAs PEIICHUE YEIOBEKOM JIOCTATOYHO CIIOKHBIX
3aJa4 B MPOILECCE €ro AesTeNbHOCTH. MCKyCCTBEHHBIA MHTEIUIEKT — HAlpaBJIeHHE
COBPEMEHHBIX HAYYHBIX HCCIIEAOBAHMUI, COMPOBOXKIAOIINX U 00YCIaBINBAIOIITIX
co3manue camux cucrem WU, paspabotanHbix Ha 0a3e SIEKTPOHHO-
BBIYHCIIUTEIILHON, MHUKPOTIPOIIECCOPHON TEXHUKA W TMPETHA3SHAYCHHBIX IS
BOCIIpUATHS, 0OpaOOTKH, XpaHeHuss wuHPoOpMAIMU, a Takke G(OPMUPOBAHUS
pEelIeHuH TIO IIeJIeCO00pa3HOMY TIOBEIEHHIO B CHUTYalHsIX, MOJCIUPYIOIINX
COCTOSIHUS pa3jIMuHbIX cucTeM (Hampumep, mpupobl, obmiectsa) ([28]; [40];[48,
c. 245]; [58])).

Kabuner wuHbopMaTuKM ¥ BeMHCIMTENbHON TexHmku (KUBT) -
CHEIMAIM3UPOBAHHOE TOApa3/iejeHHe Y4eOHOrO 3aBeACHHs, KOTOPOE JOJDKHO
obOecrieunBaTh  OCYIIECTBJICHHE  JCATEIIBHOCTH MO  MH(POPMAIMOHHOMY
B3aMMOJICUCTBUIO MEXAY OOy4aeMbIMH W TEXHUYECKUMHU CpencTBamMu cOopa,
HAKOIUICHUs, XpaHEeHUs, oOpabOTKu M mepenaun uHpopManuu, oOydaeMbIMH U
npenojaBarenieM; o0ydaeMbIMH, IMpernojaBaTelieM M CpPeACTBAaMU OOy4eHHS,
BKIIIOYass W cpenctBa oOydeHus, (QyHKUMOHHUpYIOIIME Ha 0a3e HOBBIX
WHOOPMAITMOHHBIX  TEXHOJIOTHMA. Cocra  KHUBT jns  npenoaaBaHus
00meobpa3oBaTenbHbIX TpenMeToB ¢ ucnosibzoBanuemM CHUT: xomriekr
yaeOHoU BBIUMCITUTEIILHOU TEXHUKH, UMEIOTITHH XapaKTePUCTHKH,
yIIOBJIETBOPSIONIHE TICUXOJIOTO-TIeIarOTUIECKUM, HPrOHOMHUYECKUM u
TEXHUUYECKUM TpeOOBaHUAM,; yuyeOHO-MeToAudYecKkuii komruiekc Ha O6aze CHUT,
npeIHa3HaYeHHBIH U1 T[pernojaBaHusl  00meo0pa3oBaTeNbHBIX  MPEAMETOB;
CIeIMAM3UpOBaHHass MeOenb W OpPITeXHWKAa, YCTPOWCTBAa U  CPEACTBA,
oOecreunBaroIre TeXHuky 6esonacHoctu npu padore B KUBT (I'mama I, m. 2.3,
n. 4.1.1.1; [36]; [56]).

Komrutekt yue6Ho#i BeraucmTensHoi Texauku (KYBT) npencrasisier coboit
KOMITJIEKT AJICKTPOHHO-BBIUACITUTEIHPHOW TEXHUKH, UMEIOIMUNA XapaKTEPUCTUKH,
yIIOBJIETBOPSIOLIHE MICUXOJIOTO-TIEAarOTHYECKUM, APTOHOMHYECKUM u
TEXHUYECKUM TPEeOOBAHUSM, BBITIOJIHEHHE KOTOPHIX OOECTICUMBACT KAYECTBEHHOE
nperoaBaHue U 0E30IMaCHOCTb JIJIS 310POBbs [34].

KoMmnsloTepHas Busyanmu3amus ydeOHOM HHGpOpManuu: KOMIIBIOTEpHAS
BU3yaJIM3alisA U3yd4aeMoro o0beKTa — HarjIsiAHOE MpeJicTaBlieHne Ha skpaHe DBM
00BEKTa, €ro COCTaBHBIX YAaCTEH WJIM UX MOJENeH, a Mpu HeOOXOIUMOCTH — BO
BCEBO3MOXXHBIX paKypcax, B JeTalsiX, C BO3MOXHOCTHIO JEMOHCTPAIUU
BHYTPEHHUX B3aMMOCBS3€ COCTABHBIX 4YacTell; KOMIIBIOTEpHAs BHU3YyalM3allUs
U3y4aeMoro IIpoliecca — HarjisifHOe MpejcTaBieHue Ha 3kpaHe OBM nmannoro
npolecca WM €ro MOJIENH, B TOM YHCJIE CKPHITOTO B pEaTbHOM MHpE, a Tpu
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HEOOXOIMMOCTH — B Pa3BUTHH, BO BPEMEHHOM M MPOCTPAHCTBEHHOM JIBHKCHHH,
npeacTaBlieHne Tpaduyueckod HHTEpIpeTaluu HCCleAyeMOl 3aKOHOMEPHOCTHU
u3y4yaemoro mnpoiiecca. TpeboBanue obecrieueHUss KOMIIBIOTEPHON BU3yalH3allud
yueObHoM uHbpopmaruu, npeabsasisemon [IIIC, npenmonaraer peanuzaiuio
BO3MOYKHOCTE COBPEMEHHBIX CPEACTB BHU3yalIH3alUU OOBEKTOB, IPOIIECCOB,
sBieHUi (KaKk peajbHBIX, TaK W <«BHPTYaJbHBIX»), a TaKKe HX MOJEJCH,
NPEACTABICHUE UX B AMHAMUKE Pa3BUTHS, BO BPEMEHHOM U MPOCTPAHCTBEHHOM
JBIKEHUU, C COXPAHECHHUEM BO3MOKHOCTH JUAJIOTOBOTO OOIIEHUS C MPOTPaMMOM
(TnmaBa I, m. 2.2.3,1. 2.6).

KoHTammHamms — cMmemieHue, nepeTtacoBka HWHGOPMAIHMH, BKIIOYAIOIICH
TEKCTOBYI0, TpaUUeCKyro, TMOJBIKHBIE JWArpaMMbl, MYJIbTUILIUKAIIHIO,
Buneonndopmanuro (['masa lll, m. 5.4).

JIaboparopusi HOBBIX MH(OPMAIMOHHBIX TexHONormit (adoparopuss HUT)
npeaHa3HayeHa LTSI opraHu3aluu yueOHOMI HKCTIEPUMEHTAIILHO-
UCCJIEIOBATENIbCKOW  NIEATETbHOCTH, B  TOM  4HClIe Uil  MNpPOBEIEHUs
JEMOHCTPALIMOHHOTO W Ja0OpaTOPHOTO HKCIEPUMEHTa C HCIOJIb30BAHUEM
y4e0HOro, JAEMOHCTPAlMOHHOTO 000pynoBaHus, compsiraemoro ¢ OBM. Cocras
obopynoBanus Jnaboparopuu HUT: ycTtpoiictBa U cpeactBa mnepudepuitHOro
obopynoBanus  [I9BM;  yyeOHOe, JAEMOHCTpAallMOHHOE  O0OOpYyIOBaHME,
conpsiraeMoe ¢ OBM, Ha kaxaom paboueM MecTe Y4YEHHKA, NpOrpaMMHbIE
CpencTBa W CHCTEMBI, OOECIEUMBAIONINE BO3MOXKHOCTH  MOJCIUPOBAHUS
U3y4aeMbIX OOBEKTOB, TIPOIIECCOB W  BBHIMOJHEHHWE  HCCIEIOBATEIHCKON
JEATETLHOCTH ¢ MOJCIISIMH; TIPEIMETHO-OPUECHTUPOBAHHBIC TTPOTPAMMHBIE CPEIbI;
AJIEKTPOHHBIE ~ KOHCTPYKTOPBI,  MOJEIH  YCTPOWMCTB, y4eOHBbIE  POOOTHI,
UMUTUPYIOIIHE pEealbHbIE yCTPOHCTBA W  MEXAHHW3MBI, OO0ECIEeYNBAIOIINE
OCYIIIECTBIICHUE AKCTIEPUMEHTAITLHO-UCCIICIOBATEIHCKOM NEesTETbHOCTH
(T'masa I, 1. 4.2).

MynbTMeANa-ONEepallMOHHBIE CpEObl, OCHOBaHHbIE HA KCIOJb30BAHUU
TexHojorur  kommakrT-aucka  (CD-ROM),  mo3BoOisiloT  MHTErpHpOBATh
ayJIMOBU3YaJIbHYI0 HH(OpMalMI0, TMPEJCTAaBICHHYI0 B pa3Iu4yHOi  Qopme
(BunmeoduibM, TEKCT, rpaduKa, aHUMAIUs, CJIal b, MY3bIKa), UCIIOJIb3YsI IPH TOM
BO3MOXXHOCTH  WHTEpaKkTUBHOro  Auaiora. TexHojorus  MyinbTuMenua
(Multimedia) — »3T0  COBOKYNHOCTh IIPHEMOB, METOAOB,  CIIOCOOOB
OPOAYIUPOBaHMs, O00paOOTKM, XpaHEHHWs, Tepefadyd  ayJAHuOBU3YyaIbHOU
nH(OpMAaIuU, OCHOBAHHBIX HA UCIIOIH30BAHUN TEXHOJIOTHH KOMIIAKT-TUCKA.

Bo3moxxHoctn  cucreM  MynbTMMeOua  MO3BOJISIIOT — MHTEIPUPOBAHHO
MIPEICTABIIATh HA DKPAaHE KOMITBIOTEPA JIFOOYIO ayAHOBU3YaIbHYIO WH(OpMAIIHIO,
peann3ysi HHTEPAKTUBHBIN AUAJIOT MOJIb30BaTeNs ¢ cucremoit. Ilpu atom cucrema
obecreunBaeT BO3MOXKHOCTh BBIOOpAa TIO pe3yibTaTaM aHalu3a JeHCTBUN
MOJIb30BATENSI HYXHYIO JIMHUIO Pa3BUTHS MPEJCTABISIEMOIO CIOXKETa WIIU
cutyanuu (I'masa I, . 5.5; [68]; [69]; [77]; [85]; [86]; [87]; [107]).

OO0BEKTHO-OpUEHTHPOBAaHHBIE IPOTPAMMHEIE CHCTEMBI IIPEICTABISIOT cO00i
IpPOrpaMMHBIE CHUCTEMBI, B OCHOBE KOTOPBIX JIEKHUT OIpEAesieHHas MOJelb
00BEKTHOTO «Mupa nojb3oBaress» ([masa lll, m. 2.1).
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OcHoBbI WHGOPMATHKH M BhIYHCIHTENbHON TexHukU (OVMBT) — Ha3Banme
00111600pa30BaTEIHLHOTO Kypca HHPOPMATUKH.

Ilegarorudeckoe BO3ACHCTBHE JIOHTHPYIOLIETO XapakTepa — pe3yJsbTar
(¢eHOMEeHa CUHEepru3Ma TIeNarorudeckoro BO3ICHCTBHS, OPHUEHTUPOBAHHOE Ha
WHUIIMIPOBAHUE TMPOIIECCOB PA3BUTHUS MBIIUICHUS;, PA3BUTHE MMaMSTH, BHUMAHHSI,
HaOI0JaTEIEHOCTH; OOYYCHHE MPHHSITHIO ONTHMAIBHOTO PEIICHHUS B CIOXHOU
cuTyalud, (GOpPMUPOBAHHWE PEAKIMH Ha HENPEABUICHHBIC CHUTYAIlMH; CHSITHE
NICUXOJIOTHYECKUX OaphepoB, KOMIUJIEKCOB, BOCIHMTAHHWE KAauecTB JHJIEPA,
CIIOCOOHOTO K PYKOBOJSIIEH U OpraHM3allMOHHO-YIIPaBICHYECKON AesITeNbHOCTH;
ACTETUYECKOE BOCHHUTAHME; BOCIUTAHHE MH(POPMAIMOHHON KYJIbTYpHI; 00ydYeHHE
CaMOCTOSITEIbHOMY TIPEJCTaBICHUIO W M3BJICUYCHUIO 3HAHUN; (OPMUPOBAHUE
YMEHUW ¥ HaBBIKOB OCYIIECTBICHUS JKCIIEPUMEHTATHHO-UCCIEI0BATEIIbCKOM
nestenbHocTH ([nmasa I, m. 3.1).

IMemarormueckoe mporpammuoe cpeactBo (I[1I1C) — npuxiiaanas mporpamma,
npeaHa3HaYyeHHas [UIsl OpraHu3alid ¥ TMOMJISPKKH y4eOHOro  Jauaniora
MOJIb30BaTeNsl C  KOMITbIOTEpOM, (yHKIHMOHanbHOE HasHaueHue I[IIIC —
NPEIOCTAaBIATh Yy4eOHYI0 HWHGOPMAIMI0O W HAMpaBIATh OOy4YEHHE, YYHTHIBas
WHIMBHUIYyAIbHBIE BO3MOXHOCTH M TpeAnodtreHus oOydaemoro. Kak mpasuio,
[I1C mpenmonaratoT ycBOeHHE HOBOW MHGOPMAITUU TIPY HATMYUU OOPATHOM CBSI3U
noJib3oBaress ¢ mporpammoii (I'masa |, m. 2.3.1).

ITepcoHampHas 3JIEKTPOHHO-BEHIUMCIMTENbHAs MammHa ([I9BM) — 5BM,
KOTOPYI0 MOXKHO SKCIUTyaTHPOBAaTh HEMPO(PECCHOHATBHOMY MOJIb30BaTENI0 0€3
noMou  npodeccuoHaibHoro  mporpammucra.  [I9BM  xapakrepusyercs:
pPa3BUTBHIM YEJIOBEKO-MAIIMHHBIM HWHTEpQEicoM, 00ECTICUHBAIONUM TPOCTOTY
YIPABJICHHS;, MAJIOTA0APUTHBIMA HOCUTEIISIMU WH(OPMAINHU, MAJIBIMU TadapuTaMu
W MaccaMH; MaJbIM JHEPronoTpeOieHreM,; OOJBIIUM YHCIOM MPUKIIATHBIX
IpOorpaMM JIJIsE MHOTUX o0JacTeit mpumenenus [48, c. 462).

[TpencraBneHue 3HaHU — c110COO (OPMATTLHOTO BBIPAXKEHU S, IPEICTABIICHUS
BCEX BHJOB 3HAaHWH (MPEICTABUMBIX Ui MAIIMHHOW 00pabOTKH), KOTOPBIit
UCTIONB3YeTCsl sl 00pabOTKM 3HAHWK B CHUCTEMaX HMCKYCCTBEHHOTO HMHTEJUICKTA
[38]; (40]; [48,c. 490]; [49]; [58].

[IporpaMmma mpuKIagHas — T[porpaMma BBIYMCIUTENBHOW  MAIIUHBbL:
npobyieMHasi, (pyHKIMOHAIbHAS, pPealu3yIolias pelieHne 3aaadu, HEeoOXOIUMOn
noJsib3oBarenio [48,c. 514].

ITporpammuo-MeToaudeckuii komiuieke ([IMK) — komrmuieke nporpaMMHBIX
METOJUYECKUX CPEICTB MOAAEPKKH IMpoliecca MPENnoJaBaHus OINPEAeIEHHOTO
yaeOHoro npeamera (Kypca) uiu ero Temsl (['masa I, m. 1.1).

ITporpammHo-MeToaudeckoe obecrnedenue ([IMO) yueOHO-BOCTIMTATEIIEHOTO
mporecca — KOMIUIEKC, B COCTaB KOTOPOTO BXOMST: MPOrpaMMHOE CPEICTBO
y4e0OHOT0 Ha3HAYEHUs WU TMaKeT MPOTPAMMHBIX CPEICTB yu4eOHOrO Ha3HAYCHUS,
WHCTPYKIUS JUTSI TIOJI30BATENS MPOTPAMMHBIM CPEICTBOM y4eOHOTO Ha3HAYCHUS
WA TIAKETOM MPOTPaMMHBIX CPEACTB y4eOHOTO HAa3HAYCHMS; ONTMCAHUE METOTUKU
(MeToaMUecKne PEKOMEHIAIMK) MO HMCIOJIb30BAaHUIO MPOTPAMMHOTO CpEICTBA

y4eOHOr0 Ha3HAYCHHUS HJIM MMaKeTa MPOrPaMMHBIX CPEJCTB y4eOHOTO Ha3HAYCHUS
(T'nmaBa I, m. 2.2.1).
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IMporpammuoe cpenactBo (IIC) ydeOHOro HazHaYeHHWsS — 3TO MPOTPAMMHOE
CPEIICTBO, B KOTOPOM OTpa)kaeTcs HEKOTOpas mpeaMeTHas o0jacTh, B TOW WA
WHOM Mepe peann3yeTcs TEXHOJIOTHsI e¢ M3ydeHUs, 00€CIIeUYMBAIOTCS YCIOBUS IS
OCYIIECTBIICHUSI PA3IUYHBIX BUIOB yueOHOW nesarenpHocTH. [IC yueOGHOTO
Ha3HA4YCHMs TpEAHA3HAYaeTCsl JJI HCIOJb30BaHUS B y4eOHO-BOCIHTATEIHLHOM
IpoIecce, MPU TOJATOTOBKE, MEPEMOATOTOBKE M TOBBIIMICHUH KBaTU(UKAIINN
KagpoB cdepsl 00pa3oBaHHS, B IENAX PA3BUTHS JIMYHOCTH 00y4aemoro,
uHTeHcHpuKauu npoiecca ooyuenus. Mcnonp3oBanue [1C yueOHoro HazHaueHus
OpUEHTHUPOBAHO HA PEIICHHE OMpeesIeHHON yueOHoil mpobiemsbl, TpeOyrole ee
m3ydeHnss u  (wm) paspemienus  (mpoOnemHo-opueHTHpoBanHble I1C),
OCYILECTBIIEHUE HEKOTOPOW JESATEIBHOCTH ¢ OOBEKTHOM cpeaoii (0OBEKTHO-
opuentupoBanusie I1C), ocylecTBieHre AEATEIILHOCTH B HEKOTOPOU MPEIMETHOM
cpene (mpeametrno-opuentupoBanusie [IC) (['nasa I, . 2.1).

CeHcoprKa — TEXHHMKa KOHCTPYMPOBAHHSI ¥ HWCIOIB30BAHUS JTaTIYMKOB
¢busnueckux mapamerpos (['masa lll, n. 4.4.3; [2]).

CuHeprusm nemarorudeckoro BO3AEHCTBUA — pe3yIbTaT KOMOMHUPOBAHHOIO
JCHCTBUS COCTABIIIONIMX ero (akropoB W (WIM) BIMSHUN, TPU KOTOPOM
CyMMHPOBaHHBIN 3P(PEKT MPEBOCXOUT ACUCTBHE, OKA3bIBAEMOE KKIBIM U3 HHUX B
oraenbHocTH (['masa lll, m. 3.1).

Cucrema cpenctB obydenns (CCO), B cocTaB KOTOpO# BXOIAT CpPEICTBa
oOyuenus, ¢yHkmuonupyomue Ha ©6aze HUT (CCO na 6aze HUT) -
COBOKYITHOCTh B3aUMOCBSI3aHHBIX U B3aHMMOJCHCTBYIONUX (B paMKaxX METOIAMKH MX
UCIIOJIb30BaHMUs) D3JIEMEHTOB W (WJIM) KOMIIOHEHTOB CHCTEMBI, O0Opa3yroIux
ONPECIICHHYIO 11eJI0CTHOCTh, enuHCTBO. KommoneHT CCO — cocTaBHasi 4acTh
CCO, nanomusemas mpeaMeTHbIM cojaepkanuem, sneMeHT CCO — cocTtaBHas
yactb CCO, uHBapuaHTHasi oTHocUTeNbHO HamosiHeHusi. CoctaB cuctembl CCO:
cpencTBa oOydeHus, MpeJHa3HAYCHHBIE IS TIOACPKKU Mpoliecca Mperno1aBaHus
yueOHOro mpeamera (Kypca), BKIIOYANONUE POTPAMMHO-METOTUYECKOE
obecrieveHue; 00BEKTHO-OPUEHTUPOBAHHBIC IPOrpaMMHBEIE CUCTEMBHI,
npeaHa3HadyeHHble i1 QopMHUpOBaHUS WH(GOPMAIMOHHOW KYJIbTYpPHI, y4eOHOE,
JEMOHCTpaIlMOHHOEe  00OpyAoBaHue, compsiraemoe ¢ OBM, mo3Bomstomiee
oOydaeMOMy pealu30BbIBaTh crekTp Bo3moxkHocter CHUT  (ynpaBisarhb
pEaNbHBIMH O0BEKTaMH, OCYIIECTBIISITH BBOJ W MaHUIYJIUPOBAHUE TEKCTOBOU H
rpadgudeckoil mH(pOpMaluen, MoaydaTh W HCIOJB30BAaTh B YYEOHBIX IETISX
MHPOPMAIIHIO O PETYIUPYeMOM (PH3MUYECKOM MapamMeTpe WM MPOIECCe); CUCTEMBI
MCKYCCTBEHHOTO WHTEJUICKTAa, MpeJHAa3HAuYCHHbIE JJIs OpraHu3alliH Ipolecca
camMooOydYeHHs;  TPEAMETHO-OPUEHTUPOBAHHBIC  CpPeObl  OOydYalomero o
pasBuBaromiero HazHadenus (['masa lll, m. 2.1).

Cpenctea wuHpopMaTH3amuu O0Opa30BaHMA — JTO CpPEACTBA  HOBBIX
UH(POPMAIMOHHBIX TEXHOJIOTHH COBMECTHO (MCIOJIb3yeMble BMECTE) C Y4eOHO-
METONYCCKUMH, HOPMATHUBHO-TEXHUYCCKUMHU 7 OpraHU3aIMOHHO-

WHCTPYKTUBHBIMH MaTepuaiaMH, 00ECIECYMBAIOIIMMH PEATH3AMI0 ONTHMAIbHON
TEXHOJIOTHH MX IeJarornyecku 1enecooopasnoro ucnoin3oBanus ([nasa lll, . 4).

CpencrBa HOBBEIX HMH(popManuoHHBIX TexHosormit (CHUT) — mporpammuo-
anmapaTHple  CpeACTBa W YCTPOWCTBa, (YHKIMOHHpYIOIIME Ha  0Oase
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MUKPOIIPOIIECCOPHON, BEIYUCITUTEIHLHOM TEXHUKH, a TAKKE COBPEMEHHBIX CPEJICTB
U cUCTeM HH(POpMAIIMOHHOTO OOMeHa, OOecIeurBarolye olepainud 1o coopy,
IPOAYIIMPOBAHUIO, HAKOIUICHHUIO, XPAaHEHUIO, 00paboTke, mepenade nHGOpMaIIiH.
K CHUT otHocsatcs: [19BM; KOMIUIEKTHI TEPMUHAIBHOTO OOOPYAOBAHUS IS
OBM Bcex KIaccoB, JIOKATbHBIC BBIYUCIUTENBHBIE CETH, YCTPOWCTBAa BBOJA —
BbIBOJIa WHGOpPMAIlMU, CpPEACTBA BBOJA W MAHUITYJIMPOBAHUS TEKCTOBOW W
rpaduyeckoil uHpoOpmMaImen, cpeacTBa apXuBHOTO XpaHEHUs OOJBIIUX O00BEMOB
uHbopMaluu u Apyroe nepudepuitHoe o000pynoBaHHE COBpeMEeHHbIX OBM;
yCTpOMCTBa i MpeoOpa3oBaHusl JaHHBIX U3 Ipaduueckoil Win 3BYKOBOH (popm
NpEICTaBICHUsS JaHHBIX B LHU(PPOBYIO U O0OpaTHO, CpeACTBa M yCTPOMCTBA
MaHUIYJIUPOBAaHUS ayIHOBU3yalbHOH WH(popManueld (Ha 0a3e TEXHOJIOTHH
MynbTUMera Wik CUCTeM «BUpTyalibHasl PeaIbHOCTH»); COBPEMEHHBIE CPEICTBA
CBSI3U; CHUCTEMBbl HMCKYCCTBEHHOTO HWHTEJUIEKTA; CHCTEMbl MAaIlIUHHOW rpaduKH,
NpOTpaMMHBIC  KOMIUIEKChI  (SI3bIKM  MPOrpaMMHUpPOBAHHS,  TPAHCISATOPHI,
KOMITHJISITOPBI, ONEPAIMOHHBIC CUCTEMbI, TAKETHI MPUKIIAJIHBIX IPOrPaMM U TIp.)
ap. (Cnaea |, m. 1; [10]; [41]; 47]; [48]).

CpenctBa IpOCTPaHCTBEHHOTO BBOJAa M MaHHUITYJIMPOBAHUS TEKCTOBOM U
rpadpudeckoii uHPopManueit (HanpuMmep, MAHMITYJIATOPHI THMA  <MBIIIB»,
«KOUCTUK», <CBETOBOE IEPO», <«papHUUecKHil IUIAHIIET» W Jp.) YIPaBIAIOT
nepeMeleHneM  JKPaHHOTO  Kypcopa, mpuaaroT pabore 3a  dKpaHOM
MaHUITYJSIITAOHHBIA ~ Xapaktep. llemarormueckass 1elb WX HUCIOJIH30BAHUS:
JIEMOHCTpAIMsI BO3MOKHOCTEH ammapaTHBIX W TPOTPAMMHBIX CPEICTB  TIO
obecrieueHnI0 KOM(OPTHOCTH pPabOTHI TONB30BATENsl B 00JACTU mTepenayul u
00paboTku nH(pOpPMAIHU; U3yUYCHHUE CYITHOCTH MPOIIECCOB Mepelauu U 00padoTKU
uHpopMarmu B DBM; ucnoiap3oBaHue pa3sHOOOpa3HBIX CPEICTB BBOJA (BBIBOA)
uadpopmaruu B OBM mnpu w3ydeHMH y4YeOHBIX TNPEIMETOB, B YaCTHOCTHU
XynoxectBeHHo-Tpaduueckoro nukia (nasa lll, m. 4.4.2; [10]; [47]).

TenexkoMMyHUKALIMOHHAA CBA3b PEATM3YET CHUHTE3 KOMIIBIOTEPHBIX CETEH U
CPEICTB TelNe(POHHOMW, TEIECBU3MOHHOW, CITyTHUKOBOW CBSI3U. OTH KOMIUICKCHI
OOBEMHSIOTCS. B CHCTEMBI Tiepefaud — TMpuemMa isi HUH()OPMAIMOHHOTO
oOecrieueHnsT TEepPPUTOPUAIBHBIX pEeruoHoB. [Ipm 3TOM BO3MOXKEH OOMEH
TEKCTOBOM, rpaduueckoid wuHpOpMammeldd B BHIE 3alpOCOB MOJIH30BATENA H
MOJyYeHUs! UM OTBETOB M3 ILIEHTPAILHOTO WHMOPMAIMOHHOTO OaHKa IaHHBIX.
OcymecTBienrne HHPOPMAITMOHHOTO 0OMEHA MTPOU3BOAUTCS: B pealbHOM BpPEMEHU
(cMHXpOHHAS TEIEKOMMYHHKAIMOHHAS CBS3b); C 3aJCPXKKOM 10 BpEMEHU
(acuHXpoHHAs  TEJICKOMMYHUKAIIMOHHAs CBSI3b — OJICKTPOHHAS  II04YTa).
Hcnonp3oBaHne TEIEKOMMYHHKAIMOHHBIX CETe MO3BOJsET: (OpPMHPOBATH
YMEHUSI COCTaBIATh HWHGOPMAIMOHHOEMKHE COOOIIEHUSI, OTCOPTUPOBHIBATH
uHOpPMAITUIO TI0O ONpENeNIEHHOMY TPH3HAKy; 00ecleunBaTh HEMPEPHIBHOCTH
OOIIeHHs TOJIb30BaTENsl C IEHTPaJbHBIM HH(POPMAIMOHHBIM OaHKOM JaHHBIX;
TUPAKUPOBATH TEPEOBHIE MEAATOTUICCKUE TEXHOJIOTHH KaK MPH OJHOBPEMEHHOM
00Oy4eHWH HECKOJIbKMX TPYNI B Pa3IUYHBIX PETHOHAX CTpaHbl, TaK W TIpU
00y4YCHHUH yIaJIEHHBIX TEPPUTOPHUATIBLHO TPYIII, «PaCIPEACIICHHBIX» 10 HHTEpecaM
1 00beIMHEHHBIX B TBOpueckue koiutekTrBbl (['nasa lll, m. 5.7; [47]; [57]).
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YuyeOnas ©6a3a manHeix (YBJl), opueHTHpoBaHHasT Ha HEKOTOPYIO
npeaMEeTHYI0 001acTh, OOeclneunBaeT BO3MOXKHOCTh. (POpMHpPOBaHUS HaOOpPOB
JAHHBIX, CO3/IaHMs, COXPAHEHHUS U WCIOJb30BaHUS JIaHHBIX, WH(MOPMaINH,
BBIOPAHHOW 10 KOHBIOHKIMU M (MIM) JAU3BIOHKIIMKA TPHU3HAKOB; 00pabOTKH
UMCIOIIUXCS HAOOPOB JIaHHBIX, OCYIICCTBICHMs TOUCKa (BBIOOP, COPTHUPOBKA),
aHaiM3a U U3MEHEHHs MHPOpMallud 1O 3aJlaHHbIM TMpU3HAKaAM; HCIOJIb30BaHUS
MOJYJISl CEPBUCHOM TEXHOJIOTMH, MO3BOJISIIONIETO MPUMEHSATh PEIaKTOp 00pasos.,
penakTop TEKCTa, KOHTPOJIUPOBATH PE3YyJbTaThl PELICHHs, PEerjJaMeHTUPOBAThH
paboty (I'masa lll, m. 5.2).

YueOHas 6a3a 3Hanuii (Yb3), oprueHTHpOBaHHAS Ha HEKOTOPYIO MPEAMETHYIO
o0nacTh, mpeanojaraeT Haauyhe. ydeOHOW ©a3bl JAHHBIX OINpeAeTCHHON
IpeIMeTHOW 00JacTH U METOAWKH OOyYeHHs, OPUEHTHPOBAHHOW HAa HEKOTOPYIO
mMonenb oOydaemoro. Ilpu 3TOoM oOecreymBaroOTCsA: MPOBEpKa MNPAaBUILHOCTU
OTBETOB; (POPMHUPOBAHUE MMPABUIILHBIX OTBETOB; YIPABICHUE MPOIIECCOM 00yUYEHUs
(T'masa I, 1. 5.3).

Y4e6HO-MaTepraIbHasA Oaza (YMB) obecrieueHus mporecca
uHbopMaTuzanud  obpasoBanus (YMbB  uHpopmarumzanmu  oOpa3oBaHus)
NpeAnojaraeT peleHue psga KOMIUIEKCHBIX MpoOieM. OCHOBHBIE W3 HHX:
MPOU3BOJICTBO KOMILUIEKTOB Y4E€OHON BBIUMCIUTEIBHOM TEXHUKH, OTBEYAIOIIMX
TEXHUYECKUM, TICUXOJIOTO-TIeJarOTHYECKUM U HPrOHOMHYECKUM TpeOOBaHUSIM;
co3maHue B MacmTabax cTpaHbl (permoHa, paiioHa) CHCTEMBI CEPBHCHOTO
oOCnmy’)KMBaHUSI TEXHHMYECKMX W MPOTPAMMHBIX CPEICTB  TOJb30BaTelIeh
KOMIUIEKTOB y4e€0HOM BBIYUCIUTENBFHOM TEXHUKH; CO3JaHHE paclpeaeieHHON
CUCTEMBI TOCYJapCTBEHHBIX M JIOKAJIBHBIX 0a3 JMaHHBIX W (B MEpCIEKTUBE) 0a3
3HAHUI y4eOHOrO Ha3HAYEHUS, CO3/IaHHE TEICKOMMYHUKAIMOHHOHN ceTu (B TOM
YHCIIe U Ha OCHOBE CITYyTHUKOBOH CBSI3M) y4eOHOTO HA3HAYCHUSI PErHOHAIBLHOTO M
(B mepcrmekTHBE) TIOOATBHOTO MaciiTabda; WHTErpaius BEJOMCTBEHHBIX,
pecnyOIMKaHCKUX, TEPPUTOPHUATBHBIX u IPYTrux MH(OpMaIMOHHO-
BBIYHMCIIUTEIBHBIX CUCTEM Y4eOHOro Ha3HAaYeHUs B €IUHYI0 TOCYIapCTBEHHYIO
WH(OOPMAIMOHHYIO CE€Th, OPHUEHTHUPOBAHHYIO Ha WCIOJb30BaHUE B cdepe
oOpazoBanus. | Bapuant cocraBa YMb mnbopmaruzauuu obpasoBanus: KNUBT
JUTSL IpenojaBaHust 001eo0pa3oBaTeIbHbIX MPEeAMETOB ¢ ucnoyb3oBanueM CHUT;
naboparopus ~ HUT, npegnasHadyeHHas  Jyii  OpraHu3aldd  y4eOHOM
HKCIIEPUMEHTAJIbHO-UCCIE0BATENBCKON AesTenbHocTH ¢ npumeHeHuem CHUT;
cpencTBa U YCTPOICTBA, o0ecrneunBaroIme (GYHKIIMOHUPOBAaHUE
UHPOPMAIIMOHHON CeTH Y4eOHOTrO 3aBEACHHUS M TEIEKOMMYHUKAIIMOHHOW ceTu
PETMOHATBLHOTO WM TJ00aJbHOTO MACIITa0a; KOMIUIEKTHI BBIYHCIATEIHLHOM
TEXHUKH C COOTBETCTBYIOILIUM MPOTPAMMHBIM 00€CTI€YeHHEM JIsi OCYILIECTBICHHUS
aBTOMATH3allUd  TPOIECCOB  BEACHHS  JECJIONPOU3BOACTBA  JUPEKTOPOM,
3aBEAYIOIIMM y4yeOHOM 4YacThlOo, KJIACCHBIM PpPYKOBOAMUTENIEM, METOJIUCTOM,
HIKOJIbHBIM TICUXO0JIOTOM, MEIUIMHCKUMHU paOoTHUKaMu yuyeOHoro 3aBeieHus. M
BapuaHT coctaBa YMDB undopmaTuzamum oOpa3oBaHHs IPEAINOIATAET TOMUMO
cocTaBa, oOINUCaHHOro s | BapuaHTa, Hamuuue aBTOHOMHbBIX [ID9BM,

pacrpe/eIeHHbIX 10 OJHOW — JBE MO BceM mpeameTHbIM kaOuHeram (I'masa lll,
n. 4,m. 4.1).
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YueoHo-metonuueckuii  kommuiekc (YMK) na 6aze CHHUT — cpencra
oOydeHus1, B TOM uncie U GyHKImoHupyomue Ha 6aze HUT, B coBoKymHOCTH ¢
y4eOHO-METOINYCCKUMU MaTtepranaMid  (y4eOHHUKH, Y4YeOHbBIC IMOCOOHS IS
yUaIuXCsl, METOAMYCCKUE MOCOOUs, PEKOMEHIAIMU JIJISl YUUTEIIsA), 00pa3yromme
HEKYIO IIEJIOCTHOCTh, NIPEJICTABICHHYIO OINpPEACICHHBIM COCTAaBOM U CTPYKTYPOM.
Crpykrypa VYMK wna ©Oaze CHUT — onpeneneHHas  B3auMOCBSI3b,
B3aMMOPACIOIOXKEeHHE ero cocTaBHbIX yactei ([nasa lll, m. 2.2,m. 4.4).

Y4eOHOE, AEMOHCTpalMOHHOE 00opyaoBaHHMe, compsraemoe c¢ OBM,
obecrieunBaeT. yIpaBieHUE C TOMOIIBID KOMITbIOTEpAa OOBEKTaAMHU peanbHOU
JEHCTBUTETLHOCTH; CcOOp, 00paboTKy, mepemady wuHOpManuu O peasbHO
OPOTEKAIOIIEM  MPOLECCEe;  BU3YAIM3AIMIO  HW3Y4YaeMbIX  3aKOHOMEpPHOCTEH;
ABTOMATHU3AIMIO TPOIECCOB O0pabOTKM PE3yJbTaTOB y4eOHOTO JKCIIEPUMEHTA,
rpaguvecKkue  TOCTPOCHHS. CoctaB  yueOHOTO, JEMOHCTPAIIMOHHOTO
obopynoBanus, QyHkuuonupyromero Ha 0aze CHUT: yuyeOHble poOOTHI,
ynpasisiembie DBM, IMUTHPYIOIIHE MTPOMBIIIJICHHBIE YCTPOMCTBA U MEXaHU3MBI,
DIIGKTPOHHBIE  KOHCTPYKTOpPBI,  KOMIUIEKT  JaTYAKOB M yCTPOWCTB,
o0OecreunBarOMX TOMydYeHUE WHPOPMAIMK O PETyIupyeMoM (QH3UIECKOM
mapaMeTpe WM TPOIecce;  CPEeACcTBa  MPOCTPAHCTBEHHOTO  BBOAA U

MaHHUITYJIUPOBAaHUS TEKCTOBOM M rpaduueckoii madopmarueit (I'masa I, m. 2.2,
n. 4.4.5).
dopmanu3anusa 3HAHUK — MpeACTaBlICHHE 3HAHUM B (POpMaATM30BAHHON

CTPYKType CpeACTBAaMH MaTeMaTH4eCcKOW Joruku. llocTpoeHue IorudyecKux
VCYHNCIICHNA B MAaTEMaTHYECKOW JIOTMKE IO3BOJIICT MPUMEHUTH €€ CpPEeACTBa K
dopmanuzanu  Henbix obmacredt Hayku. Ilpy  3TOM ob6nacTtH  3HaHUA,
dbopMann3oBaHHbIE CPEICTBAMU MAaTEeMAaTUYECKOM JIOTUKH, MPUOOPETAIOT BHJ
dopmanpHbIx cucteM ([masa |, m. 2.2.3; [38]; [40]; [49]; [58], [59¢. 518]).

OKCNEpUMEHTAIBHO-UCCIIEAOBATENbCKAA EATENbHOCTh, OpraHN30BaHHAs C
npuMeHenueM CHUT — 3To nesTenbHOCTh, OpUEHTHPOBaHHAA Ha (OpMHUpPOBAHUE
YMEHHI OCYIIECTBIIATh. ABTOMATH3AIMIO IPOIECCOB OOPaOOTKH pPEe3yabTaTOB
y4eOHOro (;1abopaTOpHOTO, JACMOHCTPAIIMOHHOIO) SKCIEPUMEHTA; BBISIBICHUC
OCHOBHBIX JJIEMEHTOB M THUIIOB (YHKIIUU I MOJEIMPOBAHUS OIPEACIECHHOTO
acTieKTa PEeabHOCTU C IIENBI0 €0 MCCIICAOBaHUS, U3yUEHUS, CO3JaHIe MOJIENCH,
aJIeKBaTHO OTPAXAIOMIMX HW3y4aeMble OOBEKTHI, SBICHUS WJIA TMPOLECCH WU
NPEICTaBISIIONINX OMpPENETICHHBIA AaCleKT pPealbHOCTH s M3Yy4YeHHUs €ro
OCHOBHBIX CTPYKTYPHBIX WU (PYHKIIMOHATHHBIX XAPAKTEPUCTHUK C TOMOIIBIO
HEKOTOPOTO OrPaHMYEHHOTO YHCJIa [apaMeTpoB; YIMPABICHHE CO3JaHHBIMU
MoAemsAMH; 00paboTKy mTosiydaemMoil WHGOpMAMK O HAOMIOJAEMBIX WA
U3y4aeMbIX O00BEKTaX, SBICHUAX, TNPOIECccax WIM WX MOACIAX  JUIA
(bOopMyIMpPOBaHUS THUIOTE3bl O BBISBIIEMON 3aKOHOMEPHOCTH C IMOCIEIYIONAM
MIPOTHO3UPOBAHUEM DPE3YJIbTATOB SKCIIEPUMEHTA; CAMOCTOATEIHHOE «OTKPBHITHUE»
U3ydaeMOd WM W HCCIAEAYeMOW 3aKOHOMEPHOCTH JUIS  IOCJEIYIOIIETO
dbopMynupoBaHus BeIBOA0B 1 0000meHu# (['asa I, m. 4.2).

OkcneptHas  oOyuaromas cucreMa (DOC)  sBisieTcss  CPEICTBOM
NPEICTaBICHUS 3HAHWIM, OpraHM3yeT MJUAJIOT TMOJb30BaTENsl C CHCTEMOM,
oOecreunBaeT. TMOSCHEHUE CTPAaTEerMd M TaKTHKU PEHICHHUS 3a]ad H3ydaeMou
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IpeIMEeTHOW o00JacTd; KOHTPOJb YpPOBHS 3HAHHWM, YMEHUH M HaBBIKOB C
JUArHOCTUKOM OIIMOOK MO pe3yibTaTaM OOy4YeHHUsS U OIIEHKOM JOCTOBEPHOCTH
KOHTpOJISl; aBTOMAaTU3AIMIO IMpollecca YIpaBiEHUS CaMOMl CUCTEMOM B IIEJIOM
(Tmasa I, m. 5.1).

Okcnepteie cucTeMbl (DC) — Klace CUCTEM HMCKYCCTBEHHOTO HMHTEIUICKTA,
NpEeIHA3HAYEHHBIX JUIsl TIOJMyYeHHMs, HAKOIUICHMS], KOPPEKTHUPOBKH 3HAHUS,
MPEIOCTaBISAEMOr0 JKCIepTaMd H3 HEKOTOpOMl NpenMeTHOM oOnactu, s
MOJly4YeHUSI HOBOTO 3HAHWs, MO3BOJIAIONIETO pellaTh OIpeleieHHbIE 3a]auH,
OTHOCSIIIMECS K KIacCy He(QOPMaIM30BAHHBIX, CIA0OCTPYKTYpPUPOBAHHBIX,
OOBSACHSISI XOJ WX pEIICHHUs. OKCIEePTHBIE CHCTEMbl OPUCHTUPOBAHBI Ha
WCIIOJIb30BaHNE HE(DOPMAIBHBIX 3HAHWUW, HANpUMEpP, B TaKuX OOJACTAX, Kak
MeAMIIMHA, Teosorus, (apmakosiorus, odpa3oBanue u T. m. [38]; [48, c. 246, c.
724]; [60]; [63].

DJEeKTPOHHO-BEIYHMCINTENbHAS MamuHa (DOBM) — BblUMCIMTENIbHAS MaIllUHA,
OCHOBHBIMH 3JIEMEHTaMU KOTOPOM SIBIITIOTCS 3JIEKTPpOHHBIE IprbOopsI [48,c. 729].

Poccuiickuit mopran mHGOpMaTU3amy 00pa3oBaHusa COLEPKNUT: 3aKOHOLATEIbHbIE I
HOPMAaTMBHbBIE IIPAaBOBbIE€ AKTHl TOCYZAPCTBEHHOIO PEeryIMpoBaHus MHAGOPMATU3AINN
obpasoBanus, degepanbHble M pPerMOHaJbHBIE NIpPOrpaMMbl  MH@opMaTmsanuy cdepsl
00pa3oBaHNsA, NOHATUIHBIN ammapaT MHopMaTUsanuyu oOpasoBaHusa, Oubmmorpaduo 1o
npobnemaM  mHdoOpMaTM3amuy  0o0pasoBaHMsA, IO y4YeOHMKaM  OUCHMIUIMH  IIMK/IA
MHdopMaTiKa, HAay4YHO-IIONYISAPHBIE, NOKYMEHTA/JIbHblE BULEO MaTepuanbl U (GWUIbMBI,
mepyoaMyecKme M3gaHud 1o MHbopMaTM3auuy  o0pasoBaHUA M MHOIO€  JIPYIOE.
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