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MHcpopMaLnoHHbIe TEXHONOIUK NPU U3YyYeHUU MaTeMaTUKK

AHHOMauyusn. B cmamee npugedeHbl rnoHsmue u 8udbl UHGOPMaUUOHHbIX mexHOo1o2ud.
Packpbimbl 803MOXHOCMU MPUMEHEHUSI UHGOOPMaUUOHHbIX MexHos10aul npu u3yYyeHuu
MamemMamuku.

Knroyeenble crnosa: UHGOpMaUUOHHbIE MEXHOIo2UU, nedazoaudyeckas mexHosioaus, oby-
yarowue rnpospamMmeil.

B TeueHne nocnegHnx gecsaTtu neT, B nepmog KOTopbiX nponcxoant 6ypHoe passutmne
MHAPOPMALMOHHBLIX TEXHOMOMNIN, OCTAETCA akTyanbHbIM BONPOC 06 M3MEHEHUN PONN yyu-
Tenda B coBpeMeHHoWn cucteme obpasoBaHus. CerogHa negaror-npeaMeTHUK YXXe He B CO-
CTOSSHUN UrHOpMpoBaTb TOT oOpasoBaTenbHbIM NOTEHUMan, KoTopbiM obnagatoT coBpe-
MEHHble WH(OPMAUNOHHbIE TEXHOMOMMW U COOTBETCTBYKOWAs WM  MNPOrpaMmHO-
TexHu4eckas nnatcgopma, nepeBoswme obpasoBaTesfibHbIA NPOLECC HAa KaydeCTBEHHO
HOBbIN YPOBEHb. 3a CYET UCMONb30BaHNSA HAKOMMEHHbIX METOANYECKUX 3HAHUA U anOak-
TUYECKNX MaTepmarnoB yunmTenst CNocoOHbl 3HAYMTENbHO YBENMYUTL CTeneHb obpasoBa-
TeNbHOro BO34ENCTBUS Ha YpoKax, MOBbLICUTb YPOBEHb MOTUBALUM LLKOSTIbHUKOB K U3y4e-
HWIO HOBOrO MaTepuana.

Yxe ¢ BBeAeHNeM Kypca MHpOopMaTUKM HEOAHOKPATHO MPOU3BOAMUIIUCE NOMbITKA UC-
Nnofib30BaHUSA KOMMbKOTEPA B MNpouecce obyvyeHnsa pyrmm npegmeTtam. [lepBoHavarnbHO
AN 9TOM Lenu MCnonb3oBanucb NPOCTble TPEHaXepbl, 3a4acTyo CO3[4aHHble LUKOSTbHU-
KamMu 3TOW Xe LIKOMbl N0 PYKOBOACTBOM yu4nTeENst MHpOpMaTKKK, a B Ny4LEM criydae npu
y4yacTumn aHTy3uacTa-npegmeTHuKa. Kak npaBuno, NonbiTKM NPUMEHEHUS KOMMbOTEPaA B
npouecc obyyeHus, B TOM YMCrie N MatemMaTtmke, NpoBanmBanmcb 4OBOSBbHO BbICTPO n3-3a
HecoBepLUEHCTBA NPOrpaMMHOro NPoAyKTa, OpraHN3aunoHHbIX CIOXHOCTEWN, CBA3aHHbIX C
3arpy>KeHHOCTbIO KOMMbIOTEPHOrO Knacca 1 HeENoAroTOBMIEHHOCTLIO NPeaAMETHMKA K CaMo-
cTosiTenibHON paboTe B KOMNbIOTEPHOM Kracce.

[MosiBNeHne nporpaMMHO-METOANYECKMX KOMMMEKCOB, HECKONbKO CABWHYMN, MO
KpanHen mepe, NCUXONIOrm4Yeckn, NpoLecc NpMMeHeHns MHPOPMaLUNOHHbBIX TEXHOMNOIMMA B
obpasoBaHnn, HO B CUITY OPraHN3aLMOHHO-METOANYECKNX CITOXXHOCTEN, ONNCaHHbIX Bbille,
BCE 3TO HEe NPUBESIO K OXnaaeMbiM Lenn n pesynbtatam.

Ha cerogHAwHMiA pgeHb Habnogaetcs BoO3pacTalWun  MHTEPEC  yuuTenen-
npeaMEeTHUKOB K UCMOMb30BaHMUIO MH(OPMAaLMOHHBIX TexHonormn B obydeHunn. B cospe-
MEHHOW LLKOSIE KOMMbIOTEP BCE LUMPE MCMNONb3YETCHA HE TONMbKO Ha ypoKax MHPOPMaTUKK,
HO N Ha ypoKax MaTtemaTuku, XuMmun, BUonormm, pycckoro sisbika, nutepatypsbl, n3obpasu-
TENbHOro NCKYCCTBA, MHOCTPAHHOIO A3blKa.

NHOopMaLMOHHbIE TEXHOMNOMMN HE TOMbKO obneryarT AOCTYN K MHpopMauun n oT-
KpbIBalOT BO3MOXXHOCTM BapnaTMBHOCTU y4eOHON AEATENBHOCTU, €e MHANBMAYyanu3aumm un
anddepeHumaummn, HO U NO3BOMSAKOT MO HOBOMY OpraHM3oBaTb B3auMMOOEWNCTBUME BCEX
cyb6BbeKkToB 06yyYeHus, NOCTPOUTb obpasoBaTENbHYD CUCTEMY, B KOTOPOW YYEHUK Obin Obl
aKTUBHbIM M pPaBHOMpPAaBHbLIM Y4aCTHMKOM 0Bpa3oBaTenbHON AEATESNTbHOCTMU.

dopmmpoBaHMe HOBbIX MHOPMALIMOHHbBIX TEXHOMNOMMIN B paMKax NpeaMeTHbIX YPOKOB
CTUMYNMPYIOT NOTPEBHOCTbL B CO34aHWE HOBbLIX MPOrpPaMMHO-METOOUNYECKMX KOMMIIEKCOB,
HanpaBfieHHbIX Ha Ka4YeCTBEHHOE MOBbIWEeHNe 3aPEKTUBHOCTM ypoka. [loaTomy, ons yc-
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MeLHOro 1 ueneHanpasneHHoro UCrnosib3oBaHnsa B y4ebHOM npouecce CpeacTB HOBbIX UH-
hOpMaLMOHHBIX TEXHOSNOMIN YYNTENS OOSMKHbI 3HATb obLlee onMcaHue MPUHUMMNOB (DYHK-
UMOHMPOBAHMA N AnOAKTUYEeCKMe BO3MOXHOCTU MpOorpaMMHO-NPUKNagHbIX CPeacTs, a 3a-
TEeM, UCXOASt U3 CBOETrO OMbiTa U pekoMeHnaaumn, «BCcTpamBaTb» UX B y4eOHbIV npoLecc.

B HacTodwme Bpems MpUMHATO pasrpaHMynBaTth NOHATUS «MHEOPMALMOHHBLIE TEXHO-
norMmn» N «TeXHoNnornm obydyeHus». Nog TexHonornsMm obyyeHus, NoHMMaeTcs, 0BbIYHO,
cuctema MeTonoB, hopM n cpeacts obydeHus, B paMmKax KOTOpbIX obecrneynBaeTcs Aoc-
TMXKEHME NOCTaBIIEHHbIX ANOAKTUYECKMX Lenen.

Cpean pasHoobpasHbIx onpefeneHui MNOHATUS «MHMOPMALUMOHHBIE TEXHOMNOMMNY
bonee npvemnemMbiM, No-HawemMy MHEHUIO, ABMSETCHA TPaKTOBKa 3TOr0 TepMuHa AaHHas
M. U. XKengakom [2]. Mo nHdopmMauMoOHHbIMU TEXHONOMMAMM NOHUMAETCS COBOKYMHOCTb
METOO0B U TEXHMYECKUX cpeacTB cbopa, opraHmMsaunn, xpaHeHus, obpaboTkn, nepenayn
N NpeacTaBneHnsa nHopmMaumn, paclumpsiowmne 3HaHns nogen n passmearLlas nx Bo3-
MOXHOCTM MO yNpaBneHno TEXHUYECKMMUN U coumnarnbHbiMK npoueccamn. B cuny Ttoro, 4to
obyyeHune siBnsieTca nepegadven MHpopmauumn y4eHmuky, TO MOXHO caenaTb BbiBOA O TOM,
4yTO B 0By4eHMU, B TOM Yucrie U MatemaTuke, MHPOPMAUMNOHHBIE TEXHOMOMMU UCNONb30-
Banucb Bcerga. bonee Toro, nobble METOANKM UNN Negarormyeckne TEXHONOMMN ONMUCHI-
BaloOT, Kak nepepaboTaTb 1 nepeaaTb MHpopmaumo, YTobbl oHa Bbina Hauny4vwum obpa-
30M ycBOeHa y4yawmmuca. Korga ke KOMMbHTepPbl CTanu HACTOSMbKO LUMPOKO MCMOMb30-
BaTbCs B 00pa3oBaHuK, YTO NosiBUNacb Heo6XoaMMOCTb rOBOPUTL 06 MHPOPMALNOHHBIX
TexHonormsax oby4yeHus, BbIACHUNOChb, YTO OHM AaBHO (hbakTUYeCcKn peanmsytoTcs B npo-
ueccax oby4yeHusi, n Torga NnosiBANCS TePMUH « MHAOPMaLUMOHHAs TEXHONOrMst 00y4eHus».
Taknm oGpa3om, NosiBNEHWE Takoro NMOHATUS MHAOPMAaLUMOHHAs TEXHONOrMsa CBA3aHO C
NOSIBIIEHMEM U LLUMPOKNUM NPUMEHEHNEM KOMMNBIOTEPOB B 06pa3oBaHUM.

MHdopMaumMOHHbIE TEXHOMOMMU BKMOYAKOT NpOrpamMmMuMpoBaHHOe oby4veHue, UHTen-
nekTyanbHoe oby4eHue, aKCnepTHbIE CUCTEMBI, TMNEPTEKCT U MyNbTUMeana, MUKPOMUPHI,
UMUTALMOHHOE 00yYyeHne, AeMOHCTpauMmn. DTN YaCTHblE METOLAMKN AOSMKHbI MPUMEHATLCS
B 3aBMCUMOCTM OT Y4eBHbIX Lenen n y4ebHblX CUTyauui, Koraa B O4HMX cryvasix Heobxo-
Anmo rnybxe NOHATb NOTPEOHOCTU yyallerocs, B APYrMx BaXXeH aHanum3 3HaHui B npea-
MEeTHON 06n1acTu, B TPETbUX OCHOBHYIO POJSib MOXET UrpaTb y4eT MCUXONOrMYECKUX MPUH-
uunoB oby4deHnsi. PaccmatpmBas MMeELWMECA Ha CEerogHsAWHUA AeHb MHOPMaLMOHHBbIE
TEXHONOru1, BblAeNnM criegytoLlme nx BaxHenwme xapakrepuctmkm [1]:

— TUNbl KOMMNbKOTEPHbLIX Oby4yarowmx cuctem (obydarowme mawwmHbl, obyveHue u
TPEHUPOBKA, NPorpaMMMpPOBaHHOE OByYeHWe, WMHTEeNNEeKTyanbHoe peneTuTopcTBo, PyKo-
BOACTBa U Nonb3oBaTenu);

— uncnonb3dyemble obyvarowme cpeactea (JIOIO, obyveHne 4epes OTKPbITUA, MUK-
POMMPbI, TMNEPTEKCT, MyNbTUMeauna);

— MHCTPYMEHTasnbHble CUCTEMbI (MpOorpaMMmnpoBaHue, TEKCTOBbIE npoueccopsbl, 6a-
3bl AaHHbIX, UHCTPYMEHTbI NPeACTaBfeHNsi, aBTOPCKME CUCTEMbI, UHCTPYMEHTbI FPynnoBO-
ro oby4yeHus).

Kak Mbl BUaOMM, 4TO rmaBHOE B MHPOPMALMOHHbBIX TEXHOSOMMAX — 3TO KOMMbIOTEP C
COOTBETCTBYHOLUNUM TEXHUYECKMM U NporpaMmmHbIiM obecnedeHvem. CriegoBaTernibHO, Nog
NHPOPMALMOHHBIMU TEXHOMOMNAMM B 0OyYeHUn crnegyeT NoHMMaTb NPoLEecc NoaroTOBKM
1 nepegayv nHdopMaumm yvammcs, NocpeacTBOM OCYLLECTBNIEHNEM KOTOPOTrO SABMSETCS
KoMnbtoTep. Takonm Noaxod OTpaxaeT nepBoHayanbHOEe NoHMMaHue negarormyeckon Tex-
HONOMN, Kak NPUMEHEHNe TEXHUYECKNX CpeacTB B 00yyeHun. MNegarornyeckas TeXHOMO-
s — 3TO HE NPOCTO UCMONb30BaHNE TEXHUYECKUX CPEeACTB 00YyYeHNs MM KOMMNbIOTEPOB,
3TO BbISIBMIEHWE MPUHUMNOB U pa3paboTka npuemMoB onTummdauum obpasoBaTenbHOro
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npouecca nytemMm aHanui3a paktopoB, NOBbiaKLWMX obpasoBaTenbHy0 3PPEKTUBHOCTD,
nyTeM KOHCTPYMPOBaHUSA U NPUMEHEHUS MPUEMOB M MaTepuarnoB, a TakMe nocpeacTBOM
OLEHKMN NPUMEHSAEMbIX METOL0B.

Taknm obpasom, rnaBHbIM CTAaHOBUTCSA Mpouecc obyvyeHuss maTemaTuke C YY4ETOM
crneumdukn npegmeTta, a KOMNbOTEP ABMASETCH MOLUHBIM MHCTPYMEHTOM, MO3BOSISHOLLUM
pelaTtb HOBble, paHee He peLLEeHHble AMAaKTU4Yeckne 3agadn. 34ecb Henb3s yTBepXxaaTb,
4yTO B 0BpasoBaHUM «nefarormvyeckasi TEXHONOrMa» U «MHPOPMaUNOHHAA TEXHONOrMa» —
3TO B HEKOTOPOM CMbICIIE€ CUHOHUMBI. K TOMY Xe MHOrnme MHOopMauUmnOHHbIE TEXHOMOMMK
OnNupalrTCa Ha M3BECTHblEe Meaarornyeckune naeu, UCnosib3ysa CoBpeMeHHble oby4atoLime
CcpeAcTBa U MHCTPYMeHTarnbHble cpefbl CO34alTCa NPEKPacHO 0PopMIIEHHbIE NMporpaMmm-
Hble NPOAYKTbl, HE BHOCHALLME HUYEro HOBOrO B pasBUTUE Teopumn 0BydeHusi, NO3TOMY
MOXHO FOBOPUTb TOMbKO 06 aBTOMaTU3aLMN TEX NN UHBLIX CTOPOH Npouecca obyyeHus, o
nepeHoce nHpopMaumm ¢ BymaxkHbIX HOCUMTENen B KOMNboTep M T. 4. [OBOPUTL XXe O HO-
BOW MHAOPMALMOHHOW TEXHOSOrMM 06y4eHNs MOXXHO TONbKO B TOM criyyae, ecnu [2]:

— OHa YyAOBMEeTBOPSIET OCHOBHLIM MPUHUMNAM Mnedarormyeckon TexHonorum (npeg-
BapuTenbHOE NPOEKTMPOBaHNE, BOCMPOM3BOAUMOCTL Lieneobpa3oBaHns, LLefIoCTHOCTb);

— OHa pellaeT 3ajayn, KoTopble paHee B OMAAKTUKE He Oblnu TeopeTudeckn unm
NPaKTUYECKN PELLEHbI;

— CpeacTBOM NoAroToBKU M nNepeaayn nHgopmMauum obydyaemMomy SBRSeTCA KOMMbLoTep.

Bblaenum un3 Bbille M3MNOXEHHOrO OCHOBHbIE MPUHLUMMBLI CUCTEMHOIO MNPUMEHEHUS
NHPOPMALMOHHBIX TEXHONOMNI Npy 06y4YeHM, B TOM YUCHE N MaTEMATUKE.

MpuHUMN HoBbIX 3agay. CyTb ero COCTOUT B TOM, YTOObl TPAAMLIMOHHO COXMBLUNECH
MeToAbl M NPUeMbl NepecTpanBaTb X B COOTBETCTBUM C HOBbIMW BO3MOXXHOCTAMM, KOTOPbIE
AaloT KOMMbOTEPbl. Ha npakTuke 3TO 03HavyaeT, 4YTo Npu aHanuae npouecca obyvyeHus Bbl-
ABNSAOTCA NOTEPU, MPOUCXOASLLNE OT HEAOCTATKOB €r0 OpraHmn3aumm (He4oCTaTOuHbINM aHa-
M3 cogepxaHus obpasoBaHusl, cnaboe 3HavyeHMe peanbHbIX YY4EOHbIX BO3MOXHOCTEMN
yyawmxcsa n T. n.). B cootBeTCTBUM C pe3ynbTaTtoOM aHanmM3a HamevaeTcsl CMMCOK 3aaady, Ko-
TOpble B CUIY pasnuyHbiX OO6BbEKTUBHBLIX NpUYMH (6onbluon o6bem, rpomagHble 3aTparthl
BPEMEHM U1 T. MN.) Cenyac He peLLarnTCa UNN pPeLlarTcs HENOMHO, HO KOTOpbIE BMOSIHE pe-
LIAKTCA C MOMOLLbI0 KOMMbOTEPA. ATU 3a4ayn OOSMKHbI OblTb HaNpaBfieHbl Ha MOSHOTY,
CBOEBPEMEHHOCTb U XOTHA Obl NPUOAMKEHHYO ONTUMANbHOCTb MPUHNMAEMbIX PELLEHUNA.

MpMHUMN CUCTEMHOrO noaxoaa. ATO O3HavaeT, YTo NpUMEHeHne NHPOPMAaLMOHHbIX
TEXHOMOrMnN JOIMKHO OCHOBbLIBATbCA HA CUCTEMHOM aHanuae npouecca oby4yeHus, To ectb
OOIMKHbI ObITb onpefeneHbl Lenu n kputepun OyHKLMOHMPOBAHNA npouecca obyyeHus,
npoBeaeHa CTPYKTypu3aums, BCKpbiBatoLLasi BECb KOMMIIEKC BOMNPOCOB, KOTOpble HEOBXO-
ANMO pelnTb AN Toro, YTobbl NPOEKTMpyemMasa cuctema Hamnydwmm obpasom CoOTBET-
CTBOBasa yCTaHOBIIEHHbIM LENsIM N KpUTEPUSM.

MpuHUMN MakcMManbHON pa3yMHOW TUMM3aUMN MPOEKTHLIX PeLUeHUn. ITO O3Ha4YaeT,
4yTO, paspabaTbiBas NporpaMMHoe obecneyeHne, NCNOMNHUTENb OOIMKEH CTPEMUTLCS K TO-
My, YTOObI NpeanaraemMble MU peLleHns noaxoamnu 6bl BO3MOXHO 6oriee LUMPOKOMY Kpy-
ry 3aKkasdmkoB, HE TOSIbKO C TOYKN 3PEHMSI UCMONb3YEMbIX TUMOB KOMMbIOTEPOB, HO pas-
NMIMYHBIX TUMOB LUKOM: TMMHA3UK, KONNeLKW, nuuen n 1. n.

MprHUMN HenpepbIBHOMO pa3BUTUS cuctembl. 1o Mepe pasBUTUSA Neaaroruku, YacT-
HbIX METOAMK, MHPOPMALMOHHBLIX TEXHOMNOMNI, NOABMAEHUS Pa3fNYHbIX TUMNOB LUKOM BO3HU-
KaloT HOBble 3a4auyn, COBEPLUEHCTBYHOTCS U BUAOU3MEHSOTCA cTapble. [Mpy aToM co3aaHn-
Hasa nHdopMaunoHHas 6asa foMmkHa noaBepraTbCa onpeaeneHHon NepekoMnoHOBKE.

MpuHUMN eanHoOn MHAOpPMaUMOHHOM Ba3bl. CMbICNT ero COCTouT, Npexae Bcero, B
TOM, YTO Ha MaLUMHHbIX HOCUTENAX HakannmBaeTcs U NOCTOAHHO OBHOBNsIETCA MHGOPMa-

~3~



D BB Tokmanaesa H. B. WHdopmaumoHHble TexHONOrUu
- npu M3yyeHunm matematmku // KoHuent. — 2013. —
] Ne 03 (mapT). — ART 13047. - 0,4 n. n. — URL: http://e-
L/ koncept.ru/2013/13047.htm. — Foc. per. 9n Ne ®C 77-

49965. — ISSN 2304-120X.

Hag%Ho-MemoauqecmAJt SJLeKmpOHHbH;L KypHai
ART 13047 YAK 372.8:51
umnsa, HeobxoomMmas AN peLleHns He Kakon-TO OOHOW UMW HECKONbKMX 3ajad, a Bcex 3a-
Aay npouecca oby4deHus. NMpyn 9TOM B OCHOBHbIX dpanrnax UCKMYaeTca HeonpaBAaHHOe
AybnvposaHue MHopMaumm, KOTopoe HensbexHO BO3HUKaEeT, ecnu nepBuYHblie MHGOP-
MaLUMOHHbIEe pannbl CO34alTCa NS KaXOoW 3ajayn oTaeribHO. TakorM noaxod CUMbHO
obneryaeT ganbHevlee COBEPLUEHCTBOBaHNE U pa3BUTUE CUCTEMBI.

OTMeTNM, 4TO NOSIBNEHME NOHATUSA «HOBas MHAPOPMAaLIMOHHAsA TEXHOMOIMA» CBA3aHO
C MOSIBNIEHNEM U LUMPOKNUM NPUMEHEHNEM KOMMbIOTEPOB B 0Opa3oBaHMN, KOTOPbIE BKIHO-
YyalT NporpaMMmnpoBaHHoOE OByYeHne, NHTEeNnNekTyanbHoe oby4eHne, aKCnepTHbIe cUcTe-
Mbl, TMNEPTEKCT U MynbTUMeAna, MUKPOMUPbLI, UMUTaLUMOHHOE OBydYeHne, AeMOoHCTpauun.
[Mpn 3TOM YacCTHble METOANKU OOSDKHLI NPUMEHATLCA B 3aBUCUMOCTU OT YYeBHbIX Lienen n
y4eOHbIX CUTyauun, NPUAEPKUBASCb BbILE WU3NOXEHHbIX MPUHUMMIOB. Takum obpasom,
MOX€eM OTMEeTUTb, YTO MH(POPMALMOHHbBIE TEXHOMOMMK B npouecce oby4eHus (B TOM vucne
N MatemaTuke) — 3TO npouecc NoAroTOBKN U nepefadn MHpopmMaumm yvawmmca nocpea-
CTBOM WUCMNOSIb30BaHMSA M KOMMblOTEpa. Takon noaxod oTpakaeT nepBOHayaribHOE MOHU-
MaHne MHMOPMAaLMOHHON TEXHOMOMMN KaK negarormyeckor TEXHOSOrMMU C NpUMeHEHUEM
TEXHUYECKUX NPOrpamMMHbIX CPeacTB B 06y4eHuN.

PaccmoTpym npumepbl NPUMEHEHUS UHAPOPMAUNOHHBLIX TEXHONOIMMIM Npu oby4eHnn
MaTemMaTuKe.

1. ONEeKTPOHHbIN Yy4eOHUK-CNpaBOYHUK «[1naHnmeTpus».

lMepBbIM M3 NporpamMMHbIX CPeacTB Ans obydeHnss maTtemMaTuUKe Ha KOMMNbloTepe cTan
ANEKTPOHHbIN Y4EeOHUK-CpaBoYHUK «lMnaHumeTpusa» na cepum «omMmallHUM KOMMbITEP U
LKonay paspaboTaHHbIi Y4ebHO-4eMOHCTPpaUNOHHOro nagarensckum ueHtpom (KyQnL).
B HacTosiwee Bpems, coBMecTHO ¢ napTHepamu, KYOWL Beget nHteHcmBHyo paboTty Haz
yyebHuKkamun ctepeomeTpum U anrebpbl. HoBble nporpammbl 3HAYUTENBHO PacLUMPSAOT
Kpyr BO3MOXXHOCTEWN, NpeocTaBrieHHbIX nosib3osaTtesnto «lMnaHumetpuny. Nomnumo Bbinyc-
Ka 3NeKTPOHHbIX Y4eOHUKOB, pa3paboTyYnKn NNAHUPYIOT N3rOTOBMEHWE CONPOBOXAAOLLIEro
ANOaKTMYeCcKoro maTepuana n KOMnbTepPHbIX pabounx TeTpagen Ans yvawierocs.

Tak Kak cepus HasblBaeTcs «oMallHUM KOMMbIOTEP U LUKOMa», aBTOpbl Cepun no-
HUMaIOT, YTO onpeaenswas posib B 06ydeHnn npuHagnexuT yyutento. lNoatomy paspa-
BOTYMKM aKTMBHO B3aUMOAEWCTBYIOT CO LUKOSIOW, NpUBNEKas yuntenem K obCcyxaeHuo u
OLeHKEe CBOMX NPOEKTOB. «[MnaHnmeTpuny npucyLle Hanmyne LenocTHOro 3ambicria n ero
ncnonHeHusa B nogdbope matepuana, ero pasMeLleHnn 1 U3NoXeHUn. XapakTtepHon vep-
TOW sBMSieTCA OeOYKTUMBHOE MOCTPOEHME OT aKCMOM M OCHOBHbIX OTHOLUEHWW K JoKa3bl-
BaeMblM hakTam, BCe 3TM CBOWCTBa MO3BONAT HasBaTb «[MnaHMmeTpuio» yy4yebHUKOM.
Paccmotpum otnnume «lnaHumMeTpum» OT LWKOMbHbLIX y4ebHUKoB. Bo-nepsbix, Ana npeg-
cTaBneHus matepuana «l1naHMMeTpusi» MCNONb3yeT BO3MOXHOCTM NEPCOHANbHOIO KOM-
noloTepa — UBeT, aHMMauuio, 3ByK. Bo-BTOpbIX, CyLleCTBEHHbIM MPENUMYLLLECTBOM Nepen
TPaAMUMOHHBLIM YY4EOHUKOM SIBMSIETCS HanNU4mMe CCbIfIOK B TEKCTax AOoKa3aTeNbCTB Teopem
N B yKa3aHusX K 3agadam. OTO 0OCODEHHO BaXKHO B Kypce MaTeMaTuKn, KOTOPbIN N306uny-
eT CCblfikaMu K paHee n3y4yeHHoMy matepuany. TpeTbUM CyLeCTBEHHbIM OTINYMEM MOX-
HO CYMTaTb STAKOHUYHYIO DOPMY M3MOXKEHUS, XapaKTEePHY OS5 BCEX KOMMbIOTEPHbLIX NO-
cobuin. TN OTNNYNA HOCAT TEXHONOMMYECKNIN XapakTep.

OT GonblUMHCTBA APYrMX KOMMbIOTEPHbIX Obyyarowmx nporpamm «llnaHumeTpus»
BbIFOAHO OTIIMYAETCH MOSIHOTOW U3MOXEHUS Kypca reomeTpumn, OyHKUNOHANBbHOCTbIO, MU-
HUManbHOW YCNOBHOCTbLIO NogaynM matepuana. «l[1naHnmeTpusy — 3To HEe KOMMbIOTEPHbIN
BapuaHT BymaxkHOro yyebHuKka M He pasBuBaroLLlas KOMMNbOTEPHAs urpa, HO CaMOCTOS-
TenbHoe, NPUHUMNUaneHO HOBOe y4ebHoe cpeacTBo.
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2. TabnnyHbin npoueccop MS Excel.

MooxoQsaLwmmM nporpamMmmMHbIM CPeACTBOM B Ka4eCTBE KOMMbIOTEPHOW NOAAEPXKKA TEMbI
MOXET MCNonb3oBaTbCsl TabnmyHblM npoueccop MS Excel. MS Excel MOXHO mcnonb3oBaTb
ANsi NOCTPOEHMs AuarpamMm, OMUCLIBAKOLIMX AVHAMUKY M3ydYaeMblX MpOLEeccoB. OTa npo-
rpaMmma siBNsieTcs CpeacTBOM Ans SKCNEPUMEHTUPOBaHUSA U (POpMUPYET Y YHEHMKa YMEHWEe
HaxoaAMTb ONTUMarbHOE peLleHne, BOSMOXHOCTb BblpaXaTb peLleHne ypaBHEHUS B YNCTOM U
rpacumyeckon popme, yMEHUS OTbICKMBATL LIENOYUCTIEHHbIE peLleHns. Pabotas ¢ anekTpoH-
HbIM npoueccopom MS Excel, y4yeHuK nprobpeTaeT HaBbIkM NOCTPOEHUSI MO 3a4aHHbIM 3Ha-
YEHUAM X U Y, UccriefoBaHne cxeMbl MOCTPOEHNS YMCOBbIX NOCeaoBaTeNbHOCTEN, aHanu-
3a CTaTUCTUYECKMX AaHHbIX. Tak e nporpammHas paspaboTtka B Excel coctouT nu3 Habopa
n3yyvaembix (YHKUMIA: CTEMNEHHbIX, NOKa3aTerbHbIX, TPUrOHOMETPUYECKMX, ANSt KOTOPbIX MOX-
HO BBECTW COOTBETCTBYIOLLME YNCIIOBbIE KOIPMPULNEHTLI U Npeaeribl MHTErpUpoBaHUS.

Takmm obpasom, umeeTcs BO3MOXHOCTb rpacomMyeckm M YUCNEHHO NpoaHanuanpo-
BaTb XapakTep (PYyHKUUA 1 BNUSHUE ee 3HaYeHne nnowanmn, T0 eCTb BbINOSIHUTE KOMMbO-
TepHoe mogenupoBaHue. lNMpn aTom paboTa C KOMMbOTEPOM HE CBOAUTCS K MexaHuye-
CKMM onepaumsam u npegnonaraet yrnybneHHoe 3HAaKOMCTBO CO CBOMCTBaMM OYHKLUUA 1
npnobpeTeHNst HAaBLIKOB X UHTEIPUPOBAHUS.

3. MatemaTuyeckue naketol MathCAD, Maple, MatLab.

MathCAD — matemaTMyecku OpMEHTUMPOBAHHbIE YHUBEPCASibHbIE CUCTEMbI ANs Ma-
TEMaTUKOB N Hay4HO-MeJarormyeckux paboTHUKOB, 3aUHTEPECOBAHHbLIX B aBTOMaTM3aumm
CBOMX AOCTaTOYHO CHOXHbIX N TpyaoeMknx pacyeTtoB. Bepcum cuctembl MathCAD cogep-
Xat ygobHoe v npocToe ynpasfieHWe Mbllblo, COBEPLUEHHbIN peaakTop OOKYMEHTOB,
BO3MOXHOCTb BbINOSIHEHNST Hambonee pacnpoCTPaHEHHbLIX CUMBOJSbHbIX BbIYUCIIEHUN,
06beaVHEHHbIe B e[WHbIN LEeHTP PecypcoB, BCTPOEHHbIE ANIEKTPOHHbIE KHUMM, MOLLHYHO
crnpaBoyYHyto cuctemy, QuickSheets n 1. n.

Mpn aTom ocobo BaxkHO oTMEeTUTL, 4To MathCAD He Tonbko cpeacTBO ANst peLLEHNS
MatemaTuyeckmx 3agad. OTo, No cywecTBy, MowHas maTtemaTtudeckasa CAIP, nosso-
nawwaa roToBUTb Ha BbicoYaneM nonurpadmyeckomMm ypoBHe ntobble OTHOCSALWMECH K
HayKke M TEXHUKE MaTepuarbl: JOKYMEHTaLMIO, HayYHble OTYETbI, KHUMN 1 CTaTbW, Anccep-
Tauuu, OQUNSIOMHbIE N KypCOBble NMPOoekTbl U T. 4. [1pn 3TOM B HUX OOHOBPEMEHHO MOryT
NMPUCYTCTBOBATb TEKCTbl CMOXHOro Buaa, ntobble maTemaTtmdeckne opmyrbl, rpadumkm
YHKUMA U pasnnyHble UnncTpaTuBHble maTtepuansl. MNo3sonsetr MathCAD rotoBuTb u
BbICOKOKA4YE€CTBEHHbIE 3MEKTPOHHbIE KHUMM C TMNEepTeKCTOBbIMWU CCbinikamu. [lonb3oBa-
TENbCKUN MHTEPdENC CUCTEMBI CO3aH Tak, YTO MONb3oBaTeSb, UMEKLLNN fIEMEHTAPHbIE
HaBblkn paboTbl ¢ Windows-npunoxeHnsammn, MoxeT cpady HavaTb paboty ¢ MathCAD.

Maple — TuNnn4YHasa MHTErpnpoBaHHasa cuctema, Kotopas obbeaguHseT B cebe opueH-
TMPOBAaHHbIA Ha CMOXHble MaTeMaTUYEeCKMe pacyeTbl MOLLHbLIA A3blIK NPOrpamMMUpPOBaHNS
(1 OH >xe BXOOQHOWN A3blK AN UHTEPAKTUBHOIO ObLLEHUS C CUCTEMOMN), peaakTop Angd noa-
rOTOBKW N pefakTUpoBaHMUA JOKYMEHTOB M NporpamMm, MaTeMaTUYeCKN OPUEHTUPOBAHHbLIN
BXOOHOW A3bIK OBLLEHNS N A3bIK NPOrpaMMMpPOBaHNS, COBPEMEHHbI MHOTOOKOHHbIN MOMb-
30BaTeNbCKNN MHTEP(ENC C BO3MOXHOCTbIO paboThl B AManNoroBoM pexXmme, CrpaBOYHYHO
CUCTEMY, A4PO anropuTMOB U NpaBun npeobpasoBaHMs MaTeMaTUYECKUX BblpaXKeHWHN,
NpPOrpaMMHbIE YUCMEHHbLIN N CUMBOSIbHBLIA NPOLECCOPbl C CUCTEMOWN ANArHOCTUKMA, MOLL-
Henwme BUbNMOTEKN BCTPOEHHBLIX M AOMOMHUTENBHbIX (DYHKUMIA, NakeTbl pacLUMpPEHUA U
NPUMEHEHNIN CUCTEMBI, OTPOMHYIO U OYeHb YAOOHYH0 B NPUMEHEHMM CNPaBOYHYIO CUCTEMY,
KO BCEM 3TMM CpeacTBaM MMeETCH NOSHbIA AOCTYN NPSIMO U3 CUCTEMBbI.

Maple — ogHa 13 caMbiX MOLLHbLIX U «Pa3yMHbIX» MHTErPUPOBAHHbIX CUCTEM CUMBOJSIb-
HOM MatemaTukn, co3gaHHasa dupmon Waterloo Maple Inc. (KaHaga). OTta cuctema Ha cero-

N5~




D BB Tokmanaesa H. B. WHdopmaumoHHble TexHONOrUu
- npu M3yyeHunm matematmku // KoHuent. — 2013. —
] Ne 03 (mapT). — ART 13047. - 0,4 n. n. — URL: http://e-
L/ koncept.ru/2013/13047.htm. — Foc. per. 9n Ne ®C 77-

49965. — ISSN 2304-120X.

Hawno-Memoauqu/mJt SJLeKmpOHHde KypHai
ART 13047 YAK 372.8:51
OHS ABNAETCS fyylen maTemMaTMyeckon CUCTEMOW KOMMbIOTEPHOM anrebpbl Ans nepco-
HamnbHbIX KOMMbIOTEPOB, UMEIOLLEN BOMbLLOE YNCNO BCTPOEHHbIX (OYHKLMIA, OBLIMPHbIE BU1G-
nMoTekn paclumpeHnsa n boratenwme rpaduyeckne BO3MOXHOCTU, C BrieckoMm peluatrome
3a4a4yn HarnsagHoW BU3yanuaaumy CROXHENLUMX MaTeMaTUYeCKMX pacyeToB. Xopolume BO3-
MOXHOCTU MHTepdeca, CUMBOSIbHbIE N YNCTIEHHbIE BbIYMCIIEHUS, YACTIEHHOE N CUMBOSIBHOE
peLleHne ypaBHEHWI, BbIYMCIIEHNE ANIEMEHTAPHBIX U CneumanbHbIX MaTeMaTU4ecKnx (oyHk-
unn, rpadomnyeckas Busyanusaumsi BblaMcrneHnn, nporpammuposanme (C, Fortran n LaTeX).

MatLab — aTa MHTepakTUBHaAs cUCTEMA, B KOTOPOW OCHOBHbIM 3fIEMEHTOM AaHHbIX
ABNAETCA MaccuB. OTO MNO3BOMSET pelwaTb pasfnyHble 3agadn, CBA3aHHbIMU C TeXHUYe-
CKUMU BbIYMCNEHNAMN, OCOBEHHO B KOTOPbLIX MCMOMb3YTCA MaTpuubl U BEKTOpa, B He-
CKONbKO pa3 ObicTpee, YeM Mpu HanMcaHuM NPOrpamMm C MCMOMb30BAHNEM «CKansipHbIX»
A3bIKOB NPOrpaMmMmpoBaHus, Taknx kak CA nnu ®optpaH. MatLab 6bin cneunansHo Hanu-
caH anga obecneveHus nerkoro goctyna Kk LINPACK n EISPACK, koTopble npegocTaBnsaioT
cobor coBpeMeHHbIe NporpamMmMHble CpeacTBa ANd MaTPUYHbIX BbIYUCIIEHNIA.

MatLab — pa3BuBaeTca B TeYEHWE HECKONbKUX NET, OPUEHTUPYACH Ha PasfNYHbIX
nonb3oBaTenen. B yHMBepcuteTckon cpene oH npeacrasnsieTr cobon ctaHAapPTHBIN UHCT-
PYMEHT Ans paboTbl B pasnmMyHbiXx 06nacTsx MateMaTuki, MallMHOCTPOEHMM U Hayku. B
npombiwsieHHocTn, MATLAB — 3TO MHCTPYMEHT ONA BbICOKOMPOAYKTUBHbLIX MUCCreaoBa-
HUKN, pa3paboToK N aHanNn3a AaHHbIX.

Mcnonb3oBaHne HOBbIX MHPOPMALMOHHBIX TEXHOSTOMMI NO3BONAET 3aMEHUTb MHOTUE
TpaauuMoHHble cpeacTBa obyveHusi. Bo MHOMrMX cnydasix Takasi 3aMeHa OKa3blBaeTCs
a(pbekTUBHOM, Tak Kak NO3BONSAET MOAAEPXKMBATL Y YyYalLUMXCA MHTEpec K nlyvyaemomy
npegmeTy, NO3BONAET co34aTb NMHPOPMAaLMOHHYHO 06CTaHOBKY, CTUMYIMPYIOLLYIO UHTEpPeC
N MbITNIMBOCTb yYyeHuKa. B Lwikone komnbloTep AaeT BO3MOXHOCTb YYMTENIO OonepaTuBHO
coyeTaTb pasHoobpasHble cpeacTsa, cnocobcTyowmne bonee rnybokoMy U OCO3HaHHOMY
YCBOEHUIO M3y4aeMoro martepuana, 3KOHOMWUT BpPEMSA ypoKa, MO3BOMSAET OpraHM3oBaTb
npouecc 0by4yeHnsa Nno nHAnBMAYyanbHbIM NporpaMmmam.
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Abstract. This article presents the concept and types of information tech-nology. Re-
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