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AJNITTOPUTMU3ALINA U OBLUME NPUHLIUNBI NOCTPOEHUA
COBPEMEHHbBIX OBYYAIOLUX CUCTEM

Condamoea C. A., accucmexm

OnHnM W3 NpHOPHTETHBIX HaMpaBieHH# npouecca HWHGOpPMAaTH3ALMKH COBpEMEHHOro ofiecTea
apnsercs uHbopMaTHzais obpazopanus. OpraHuzauus npouecca o0yuyeHusi H& OCHOBE HCIONb30OBaHMA
JOCTHKEHHH COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOIHI MMO3BOJAET HA JOCTATOYHO BBICOKOM YpOBHE
peliaTh 3anauM pa3BUBalOUIero oOy4eHHs, MHTEHCH(DULMPOBATL Bce YpPOBHM YueOHO-BOCMMTATENBLHOTO
fipouecca, MOAFOTOBMTbL  MONb3OBaTeNell COBPEMEHHBIMH  HHQOPMALMOHHLIMH  TEXHONOIMSMH M
crieHalucToB 06/1acTH HHGOPMATHKH H BHIYHCIUTENLHON TEXHHKH.

B npouecce o6yueHns cleayer BHIETHT HECKOIMBKO HHPOPMALIMOHHBIX TEXHOJIOTHI:

® yHHBepCaJlbHbIE, OCHOBaHHblE Ha paboTe ¢ TEKCTOBLIM MPOLIECCOPOM, IEKTPOHHBLIMU TabNHLIAMHU,
6a3amu AaHHBIX, rPadUUECKUMH pENaKTopamHu;

® MYJILTHUMEIIHA TEXHOJIOTHH;

® TEJIEKOMMY HUKA1IHOHHBIE TEXHOJIOrHH;

® CreUUANIbHBIE KOMILIOTEPHBIE TEXHOIONHH (HanpUMEp, peJaKkTHPOBAaHHe, KOMIbIOTEPHAs BEPCTKA,
KHH)KHas MﬂﬂlOCTpaLTlflﬂ HT.O).

OueBHIHO, YTO OCHOBB 3HAHWH 3THX TEXHONOIHH, NpEXAe BCEFO YHHBEPCAbHBIX, HONKHA
3aKnanuIBaTh 1kona. OcHoBHON B 00yueHHn HHGOPMATHKE JOMKHA CTaTh TEXHOJIOMHS NIPOrPaMMHPOBAHHUA.

bonbMHCTBO cOBpeMeHHBIX 00YYaloLIMX NPOrPaMM NOCTPOEHO NO CNEAYIOLIE cXxeMe:

1. Msnoxenne marepuana. Jlng 310ro0 MCnonb3yeTcs nakeT MPHKTAJHBLIX MPOrPamm, BKJIKOUAIOMIMi
TEKCT, FpaHueckue HINKOCTPaLMK, BuLieo, 3BYK. [Tpn 0OBACHEHHH MaTEpHana YMECTHO M3JIoKeHHe nabopa
3a/a4 C pelICHHAMH.

2. Tpenuposka. O6yuaeMOMy npenaraloTcs pasiudHHIE 33Jauy, YNPOKHEHWSA M BOMpOCH! 10
onpenenennoit Teme. B 3aBucHMOCTH OT cTeneHU npasWIBLHOCTH OTBETOB, O0yuaeMblii MEPEBOAMTCH B
CieRyiowyto (MpeablAYyLLyIo) NporpamMmHyio cutyaumto. MHOra BHGOp TeM M BONIPOCOB IS TPEHHPOBKH M
obyuenus npenoctasnsercs obyuaeMomy.

3. Kourponb. O6yuaemslit nonyuaer cepuio 3ajiaHuii, MO Pe3yNbTaTaM BHINOJIHEHHS KOTOPOil eMy
BBICTAB/IAETCSH OLICHKA.

Eciu nporpamma He CONEpIHT BCe MEpeUHC/ICHHBIE TTYHKTH, 4 CBOANTCH TOJBKO K OJIHOMY H3 HHX, TO
OHa CTaAHOBHTCA Y3KOHANPABICHHOH: IeMOHCTPAUMOHHOMH, KOHTPOJIMPYIOLIEl HITH TPEHAKEPOM.

B HekOTOpbIX MporpaMmax NMpuMeHSETCH Tak Ha3bIBAEMbIi HyJICBOH 3Tall, Ha KOTOPOM, C MOMOLLbIO
TECTOB WIIH JMarHOCTHKH, OMpEeseTcs ypoBeHb 3HaHHH W BO3MOXHOCTElH 00yuaemoro. 1o xapakrepHo

LA HHTECKTYaNbHBIX oﬁyqatoumx nporpamMM, B KOTOPBIX PE3yAbTATHI TECTHPOBAHMS, a TaKKE
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noc/eAyIolMe ycrnexu U Heyaauy oby4aemMoro y4HTHBAIOTCA MpPH NOCTOAHHOM HACTPOMKE NMpOrpaMMel Ha
TEKYLUM# YPOBEHb.

OnHUM M3 TNPU3HAKOB, MO3BONAIONIMX OTHECTH AAHHYIO CHCTEMY K KJACCYy MHTEIEKTYalbHbIX
ObyualoIMX CHCTEM, SBIAETCA CICAYIOMIMI: HAcKOIbKO Gosbllyd cBOGOAY CHCTEMA MpPEfOCTABISAET
obyyaemoMy Ansi BHOOpa yueOHBLIX TeM M 3ajad, MOTYYEHH OTBETOB HAa MHTEPECYIOLIME BOIPOCH H
pe3yJIbTaTOB JHarHOCTHKH CBOMX 3HAHKH.

Yrobs 0Oyuatowias nporpamMma crajna HeoOXOQUMA YUHTENIO ¥ YYEHHKY, OHA [IOJDKHA JeNaTh HEUTO
Gospiliee, YeM 3aMeHATb Y4YeOHMK, pEMETHTOpPAa WM aBTOMAT MO MPOBEPKE KOHTPONbHBIX pabor.
O6ien3pecTHO, YTO rubkas nporpamma Jiyyllle XECTKOH, CaMOHACTPaHBalOWascs Jiydue Ge3pasznuuHoi,
pasBuTHIi MHTepdeiic Jyuwe npumuTHBHOro. Ho urto Moxker chenmars oOyuawlyio nporpammy
neficTBUTENBHO HEOOX0MMON?

I'nasHbIM, 6€3yCIIOBHO, ABNAETCA COACpKaHue yuebnoro matepuaa.

INpouecc o6yuenns., HE3ABUCHMO OT TEMBI, & TAKXKE HCIONb3YEMBIX CPEICTB U MeTOD:OB, —~ 3TO Bcerpa
ucnonusemsiit anropurm. [Ipn ycTHOM M3noxxeHun marepuaia yuuTeneM W Npy NHCbMEHHOM H3/I0KEHHH B
yuebnHke Marepuan noaaercs o6y4aeMoMy B THHEHHO-YNOPsJO4EHHOM BO BPEMEHH M MPOCTPAHCTBE BHIE.
H To, YTO yuMTEnb WIH WHTEUIEKTyalbHas obyuvaiollas nporpaMMa MOTYT H3MEHATh 3TOT MOpPSIOK B
3aBUCUMOCTH OT CBOMX BKyCOB M Pe3y/IbTaTOB YCBOEHHMS TNPENbIAYILHX MOPUHi, NPUHLKNHAILHO HE
H3MeHseT nporecc obyuenus. TOUHO Tak k€ HHKAKHE WUTIOCTPALMH, PUCYHKH, CXEMBL, HEPTEXH W T.I. HE
MOTYT PafHKATLHO H3MEHUTD CTPYKTYPY airopuTMa, HO MOTYT NMOBHICHTD 3P PEKTHBHOCTL O0yUEHHS.

Ofyuaowpe nporpaMmbl, CUEHAPHH KOTOPBIX HMMEIOT YKa3aHHyl JIMHEHHO YNOpAIOYEHHYIO
CTPYKTYPY, OTHOCAT K TPAAHLMOHHBIM. TakHx nporpaMm — abcontoTHOE GONBIUHHCTBO.

Takum oOpasom, noka u3yyaloTes OTAenbHble OOBEKTHI, HO HE CMOCOOB  MOBEIEHHA, CHCTEMBI
O0LEKTOB, HO HE B3aRMOICHCTBHA  MEXLy HHMMH, 3aayd, HO HE aNrOpUTMbl PEILEHHUSA, JIMHEHHO
ynopsigouennas Qopma opraHusaiMu OOydeHHs W npuMeHeHue «dororpaduity  He npOTHBOpeqaT
XapakTepy M3yuyaemoro marepuana. B 3tmx cnyudasx ctatuudble Gopmbl 0OyueHHs, NPENCTaBICHHLIE NPH
MOMOILH KOMITBIOTEPA, BMOJHE COOTBETCTBYIOT MOCTaB/IEHHBIM YHeOHBIM LIEAM.

CuTyauusi KapJuHanbHO M3MEHAETCH, KaK TONbKO NPEAMETOM H3YUeHHMs CTAHOBATCA MPOLIECCH,
cHCTeMbl OOBEKTOB M 3aKOHB! HX (PYHKLUMOHHPOBAHMA, METOIB pELIEHHMs 3ajay, — OJHHM CJIOBOM,
anroputmbl. Cpa3sy oOHapy)kxuBaeTcsi, UTO CTATHUHBIX CPEACTB U1 MX HM3YUYEHHs ABHO HE JOCTATOYHO.
[Ipouiecc HeoOXoaUMO H3y4HaTh B Pa3sBUTHHM, CHCTEMY XOYETCH BHUAETH BCIO Cpasy, ajlfOPUTMbI JO/DKHbI
npeacTath nepen o0yyaeMbiM BO Beelt CIIOXHOCTH, BO BCEM MHOroo6pa3uy BapHaHTOB CBOEIO BbINOTHEHHS.
Ho otaenbhbie dororpadun He B COCTOSHMM TNepeaTh ABH)KeHHE — HX HYXKHO COCAHMHUTL B (HIIbM, H

KOMIBLKOTEP MO3BOJIAECT 3TO CAC1ATH.
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CucteMy MOKHO CMONENHPOBATh U CO3[aTh €€ eNuHbIil, LeNoCTHBIH 00pa3. bonee Toro, oquaémomy
CNEAYET NPEAOCTaBUTL BOIMOXKHOCTE “OKYHYThCA” B MOZEND, “NoLiynars” ee pykamu, NpoOys T€ WIH HHble
BapHaHTH. ANrOpUTM HalO NPOJEMOHCTPHPOBATH B TIPOLECCE €ro BHLITIOJIHEHMSA, B TOM YHCJIE M €ro
HEBEPHBII BAPHAHT, KOTOPHIH CKOHCTPYHpYET caM 00yuaeMebtlii.

Bo3MOXHOCTEH KOMIIbIOTEPA M ONBITHOrO MNPOrpaMMMCTa BIIOJIHE JOCTaTOYHO AJS peann3aluu
MONOOHOI CHCTEMBI.

Co3gaBath Takue MporpaMmbl TPYOHO, OHHM CpoaHH HckycctBy. HO Hukak Henb3s ckasath, 4TO HX
BO3/IEHCTBHE HA 06YYaEMOro CBOAMTCA K HATACKHMBAHHMIO H 4TO B HX pabOTe HEHHTEPECHO COY4AaCTBOBATD.
Hanporus, B HuX BCNons3yrOTCs T€ BO3MOXHOCTH KOMIIbIOTEpPa, KOTOpble B TPAAHLIMOHHBLIX 00yuarolmx
nporpaMmax OObIYHO OCTalOTCs HE BOCTPeOOBAHHBIMHM: BO3MOMKHOCTH CO3JaThb LENOCTHbINH 3pHUTENbHbIH
ofpa3 u3yuaeMoii CHCTEMH B €€ pa3BUTHH BO BPEMEHH, CMOJIENTHPOBATh NPOLECC HA IKPAHE KOMIILIOTEPA H,
6onee TOro: BIIIOUHTE 06Y4aEeMOro B 3TOT NPOLIECC H 1a8Th €My BO3MOXKHOCTb YBHJIETh BCE KM3HY TPH».

Onucantibte nporpammel 0Oy4alOT HEKOTOPOMY aFOPUTMYy M IUIS 3TOr0 MCHonb3yloT Hawbonee
NoAXonsANve NrHaMnueckue GopMsl opranusauun obyuenns. CTpykTypa cONCpIKaHHA ¥ BUIBl aJIrOPHTMOB
OKa3bIBAIOTCA B TAKMX MporpaMmMax KPUTEPHEM OIHOIO M TOTO ke nopsaaka. HMeHHO 3TO COOTBETCTBHE 1a€T
paccMaTpUBacMbIM MPOTpaMMan HeOCTIOpHMOe MPEHMYLIECTRO TIepen BCeMH ApyTuMu cnocobamu nogauu
Marepruania. ¥ KOHEYHO, FakMe NPOrpaviMbl 3aX0USTCH JIPHOGEECTH.

Ho camoe rnmaBHOe TO, 4TO TakHe MpOrpaMMbl OTOOPaKAIOT MPOUECC, PACKPHIBAIOT ANTOPHTMHYECKYIO
NPUPOAY NOHATHIE M ABneHuil. MX MOXHO HaigaTh MeETAUIrOPUTMHUECKHMM, HOO 3TO anroputmbl 00
anropuTMax.

Hrak, undopmatuka -~ 310 Hayka o anropurMmax, NPUCYTCTBYIOLUMX BCIOJly B XKMBOH M HEXHBOM
NPUPOLE, YETOBEHECKOH MAEATENBHOCTH W YMCTBEHHBLIX [IOCTPOEHHAX. AJIFOPUTMBHL NPHCYTCTBYIOT B
MaTEMATHKE, XHMUYECKHE, (PU3NUECKHE H T.J. MPOLIECCHI CYTb aIFOPUTMbI; MOCTPOEHHE NPENJIOKEHHH,
M3MEHEHHE HPABOB - TOXKE ANTOPUTMB. YacTo 3TH aNrOpHTMbl HEYETKO BHIPAKEHHL, AOMYCKAIOT PA3IHUHYIO
CTENEHb HEOTPENEEHHOCTH WIIH BECbMa TYMaHHO CMOJENMPOBaHbI B HalieM CO3HanvH. MMeHHO M
M3yYEeHHs ITHX ANTOPUTMOB, TO €CTh W3YHEHHS AIFOPHTMHUECKON WIH MH(OPMATHHECKOR CTOPOHBI HAYK U
ABNIEHHIT NPUMEHHMO CNOBO HMudopMmaTH3auua. [Uis HX H3YYeHHS KOMIMBIOTEP MOXKET M [JOJKEH HAHTH
sdpexTuHOe npumenende. Jlerue Beero 3To cpenarh MaTeMaTuke W MH(OpMATHKE, NOTOMY uTO 3/€Ch
ANITOPUTMB! WIeXaT Ha NoBepXHOCTH». COPTUPOBKA MACCHBA, MOCTPOEHHE LIUPKYJIEM U UHEHKON ~ caMblit
NpOCTOi M yxKe npoiaeHHbii 3Tan. Ho npakTHyeckn He TPOHYTH MaTeMaTHYeckHH aHanHs, abcTpakTHas
anrebpa, komOuHaTOpHKa W Muorue apyrve obnactu mareMatuxkd. Hagexxpa, uto vHpopmaTHzaums
IpHBEJET K TOMY, UTO [IPENOAaBaTeliH «YHUCTOM» HAYKH MATEMATHKH TepecTaHyT, HaKOHeL, uyparhes
KOMITLIOTEPa M BLIABHHYT HOBHI€ HIEM OpHIruHaibHbix OOyuarommx nporpamm. B Takux naykax, Kak

¢du3nka, XMMUS, JIMHIBUCTHKA, SKOHOMHKa, GHOJIOrHS U pAZie APYrHX MHOTHE alfOPHTMbl YK€ W3BECTHBL
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Hndopmartuzaumns 3THX Hayk yxke uaer. Jinsa MHOrHX APYruxX HayK, HMEIOUIMX SMITHPHUUYECKHI XapaKTep m-m
COMPHUKACAIOUUXCA C MCKYCCTBOM BHIACIIHTL KX AJTOPUTMHYECKYIO CTOPOHY MOXET OKa3aTbCs
Ype3BbIYANHO TPYAHO H CKOPEE BCETO 3TO €0 He Onvskaiilibx JieT.

Mexny yposHamMy HHOOpMATH3ALMHM H MATEMATH3ALIMK HAyKH HECOMHEHHO UMEETCS TecHas cBasb. Ho
3TO 1Ba pasHbIX Npouecca, ecny Boodule pasrpaHiuHBaTh HHPOPMATHKY M MateMaTuky. Eciu ke nonumarts
MaTeMaTHKy PacUIMPEHHO, KaK HayKy o0 ajropuiMax, B TOM YMCIE, TO uHGOpMaTH3alus HEKOTOPOM
obnactu 3HaHMii ecTh ocoObii BMA maTemarmsaumn. MHcropuueckn mno-suaumomy Gonee rnosauuii,
MOCKOJILKY TPEXAE 4YeM MOMbITarbcs CHOPMYIMpOBaTh anroput™ (GyHKUHOHMPOBAHUA HEKOH CHCTEMbl,
HYXHO ONpEAENMTh €€ OCHOBHHE OOBEKTH M ONMUCATh OTHOWIEHHA, B KOTOPLIX OHH MeEx1y coboii
HAXOATCA, 8 ITO BCE-TAKHW MaTEMaTHKa.

Hrak, noa undopmarusauueii kakoit-nnbo 06nacTy 3naHus NOHUMAETCs BHIABIECHHE TEX AJrOPUTMOB,
KOTOpHIE BHYTpEHHE NpUCylid 3ToH obnacth M cocTaBmsloT e€  HHOOPMALIHOHHYIO CTOPOHY.
HugopmaTHsaliua HayKH — CIIOKHBH, MJTHTENILHBIA NPOLECC, Npeanoiaraoiiuii NOCTHXEHHE 3TOH HayKoil
JIOCTATOYHOO YPOBHS MaTeMaTH3allHH.

Hudopmaruzaumus oOyueHns HEKOTOPOMY NPEIMETY ECTb TOIAA HE YTO HHOE, KK NEPEXOL K H3YUEHHIO
AIrOpUTMHYECKOM  CTOpoHbI  3Toro  mnpeamera. Jas  3toro  moryt 3¢@QeKTHBHO TNPHMEHATLCS
MeTaanropurMudeckie o0yualoltne mporpamMmbl, MpelcTaBisiole coboii alroputvel 06 anropuTmax.
Takue nporpamMmsl MNO3BOJAIOT TOJHATLCS HA KayeCTBEHHO Ocsiee BBICOKHI yPOBEHL KOMIILIOTEPHOrO
ofyuenns, YeM TpPaJAWLIMOHHBIE, TNpPH BCEX OCTAIbHLIX PaBHBIX  COCTABMAIOIUMX:  CTENCHH
MHTEJUIEKTYANLHOCTH, Pa3BUTHA uHTepdeiica H T.[., MOCKOJIbKY B HHX MOTEHLHAIbHBIE BO3MOXKHOCTH
KOMITLIOTEpA TOJTHOCTBIO COOTBETCTBYIOT OCOOEHHOCTAM YueOHOro matepuana. Kpome Toro, cam nepexon K
M3YUYEHHIO ANrOPHTMOB €CThb MEPEXO]l K H3yYeHHIO MNyOWHHOH CyTH BELUEH: MpPOLECCOB M ABIEHHH,
CBOMCTBEHHBIX JaHHOMY MPEAMETY.

Bee ckazannoe B r0Jib3y METAaITOPUTMHUECKHX OOyyalolMX MPOrpaMM HHCKOJILKO HE O3HauacT
npeHeOpERNTENLHOrO OTHOLIEHHS K TPAIRLHOHHHM NMPOrpaMMaM: 3NEKTPOHHLIM y4eOHHKAM, Tpenaxepam,
MHTENIEKTYaNnbubiM cucTeMam W nip. HyxHbt u Te, u apyrue, u tpeTbd. Ho B OCHOBHOM nporpaMMucTsI
NPHEPIKHBAIOTCA MHEHHS, YTO NMPHMEHEHHE METAAIIOPHTMUUECKHX OOYYalouX NporpaMm 3acily’KHBaeT

Ha3BaHUsA «MHQpOpMaTH3aLIUA O0yueHus.
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