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XVI BCEPOCCUUCKUIN KOHKYPC
HAYYHO-INMPAKTUHECKUX PABOT

NOo METOAUKE OBYYEHUA UHOOPMATUKE
N VTHOOPMATUSALUN OBPA3OBAHUA
MHDO-2019

NspaTenbcTBo «O6paszoBaHme n MHpopmaTnka»
o6baBnsaeT o npoBegeHun B 2019 roay
KOHKypCa no cefyowym HOMUHaLNAM:

Anroputmbl: BUepa, CerofHs, 3aBTpa.

2. Po60Tbl B Kypce nHpopmartukum.

3. BHegpeHune OIOC HOBOro NOKoONEeHNA: NPo6aeMbl U AOCTIKEHUS.

4. UHHOBauuu B HpopmaTusauum ynpasneHua o6pasoBaTenbHO opraHusauumei.

5. Yuutenb nipopmarnkm B XXI Beke: HOBoe BpeMs — HOBbI€e 3aja4yl — HOBble KOMMeTeHL M.

OprkoMuTeT KOHKypca

PykoBoanT KOHKYpcom OpraHn3aLioHHbIN KomuTeT (Janee — OprkomMuTeT), COCTOALMI 13 NpefcTaBuTenen Poccuinckon
aKkagemum obpa3oBaHUsA, BeAYLMX METOAUCTOB, YIEHOB pPeaKLUOHHbIX KOMerni xypHanos «MHbopmaTuka u obpasoBaHuie»
n «MHbopmaTnKa B LLIKONE», COTPYAHUKOB 06beANHEHHOWN peaakLnm KypHanos.

Llenn n 3agaun KOHKYpCa

1.

I'Io,qp,epx(Ka N pacnpocTpaHeHne onblTa Nefaroros 1 O6pa3OBaTEHbeIX opraHmsaumﬁ Nno BHeEAPEHUIO B o6pa303aTeany|o
NPaKTUKy COBPEMEHHbIX METOAOB N CpeacTB 06y‘-IeHVIF| n ynpasneHunsa O6pa3OBaHI/IeM.

. BbiaBneHuve n noagnepKKa TanaHTINBbIX Nefaroros, METOANCTOB, pyKOBO,ElVITerIeVI 06pa3OBaTEJ1beIX OpI'aHVI3aLlI/IVI n op-

raHOB yrnpaBneHNA O6pa3OBaHI/IEM, 3alHTepecoBaHHbIX B Pa3BUTUN MHHOBALUMOHHDbIX o6pa30|3aTeanb|x TEXHOJOTUMN.

. BknioueHne neparoros, MeToauCTOB, pyKOBOﬂVITeneVI 06pa3OBaTEJ'IbeIX OpFaHVI3aLWIVI N OpraHOB ynpaBnieHnA o6pa-

30BaHMemM B [eATe/IbHOCTb Mo pa3pa60T|<e HOBOro cogepxaHua o6pa303aH|/m, HOBbIX 06pa3OBaTeJ'IbeIX TEXHONOINN,
MeToanK O6yquVIﬂ n ynpasneHunA 06pa3OBaHVIEM.

. Co3gaHvne nHpopmMaLMoHHO-06pa3oBaTeNbHOIO NPOCTPAHCTBA Ha caiTe n3gatennctea «ObpasoBaHue n MHGopmaTuKay,

a TakXe Ha CTpaHuuax XypHanos «/iHpopmaTuka u obpasosaHue» n «MHbopmaTriKa B LWKoMe» No oO6MeHy 1 pacnpo-
CTpPaHEHUIO OMbITa BHEAPEHUA NHHOBALMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOT WA

. MNoBbiweHne MHPOPMaLMOHHON KyNbTypbl U MHPOPMALNOHHO-KOMMYHUKALNOHHON KOMMNETEHTHOCTM BCEX YUYACTHNKOB

o6pasoBaTeanoro npouecca.




YcnoBus yyacTus B KOHKypce

1. YYacTHMKOM KOHKypCa MOXeT CTaTb JI0OOI YenoBeK, CBA3aHHbIN ¢ paboTol B cucTeme 06pa3oBaHus.
2. Bo3pacT yuyacTHMKOB He OrpaHuyYeH.

3. YUaCTHVKOM KOHKypCa MOXeT ObiTb MHAUBMAYaNbHbIV 3asBUTENb UM TPYyMna aBTOPOB.

4

. YYacTHMKamMy KOHKypca MOryT ObITb Kak rpaxgaHe Poccuu, Tak 1 rpaxgaHe Apyrux CTpaH, NpucnasLimMe CBouM matepumarnbl
Ha pYCcCKOM fi3blKe.

9]

. YYaCTHMK KOHKypCa MOXKeT noAaTb No OAHOW 3asABKe B KaXKAOW HOMMUHaL UK.

6. 3anBKM Ha yyacTue B KOHKypCe MPUHMMAIOTCA TOMbKO Yepes 3anosHeHne Gopmbl Ha calTe nsgatenbcrsa «ObpasoBaHme
n NHdbopmatukan.

7. ®opma y4yacTua B KOHKypce — 3aoyHas.

8. B fononHeHne K OCHOBHOMY KOHKYPCY Kaxjasa pabota MoxeT ObITb NpefcTaBleHa aBTOPOM AJIA OHNAH-TONOCOBaHWA
Ha cainTe n3patenbctea «ObpasoBaHue U MIHpopmaTrKay.

CpoKu 1 3Tanbl NpoBeAeHUs KOHKYpca

1. Pa6oTbl Ha KOHKYPC MPUHUMAIOTCA C 1 CeHTAGPA Mo 15 HoAbGPsA 2019 roga BKNOUNTENbHO. PaboTbl, NpUCIaHHbIE NO3Xe
15 HoAbpA 2019 ropa, K yyacTuio B KOHKypCe AonycKaTbca He OyayT.

2. NonocoBaHMe Ha caliTe 3a paboTbl, NPeACTaBNEHHbIE /1A OHMAMH-TON0COBaHMsA, ByaeT npoxoamntb ¢ 1 fekabpa 2019 roga
no 1 aueapa 2020 rofa BKIOYNUTENBHO.

3. WUtorn koHKypca 6yayT noasefeHbl o 1 dpepana 2020 roga 1 onybnmkKoBaHbl Ha caiiTe uspatenbcTea «O6pasoBaHue
n MlnpopmaTrKar, a Takxe B »KypHanax «MHpopmaTmka n obpasosaHune» n «MHpopmatrka B wkone» N2 1-2020.

4. Jlyywme paboTbl OyayT ony6nnKoBaHbl B XXypHanax «/MHpopmaTrka 1 obpasoBaHue» n «MHPopmaTrKa B LLKOME».

KpuTepumn oLieHKN KOHKYPCHbIX pa6oT

1. OpUrMHaNbHOCTb PACKPbITUA TEMbI, TBOPYECKMIA NMOTEHLMaN, HallMyme CaMOCTOATENbHbIX UAEN, HOBM3HA U aKTyallbHOCTb
paboTbl.

2. Nicnonb3oBaHMe WHHOBALMOHHbIX MefarorMyeckux TeXHOMOrni, pa3Hoo6pa3V|e n LI,EJ'IECOO6pa3HOCTb MeToanyYeCKnx
npnemos.

BO3MOXHOCTb MaclITabrpoBaHus paboTbl 1 NPOELMPOBAHNUA HA Apyrue 06pa3oBaTesibHble OpraHM3aLum.
CUCTEMHOCTb 1 CTPYKTYPUPOBAHHOCTb U3NTOXKEHWSA MaTepurana.
CTunuctnyeckn 1 opdporpadpryeckn rpamoTHOE U3NOKEHNE MaTepuana.

AL

Hannuve aBTOpCKOro AnAakTUUeckoro obecneyeHnsa (MynsTMeaNnHan NnpeseHTauns, BUAEOPOUNK, MHTEPAKTUBHDIN TECT,
CanT N 1. A.).

MNo6eautenu KoHKypca nonyuar (6ecnnarHo):

1. Avnnom oT n3pgatenbctBa «ObpasoBaHne n MHGopmaTrKay.
2. DNEKTPOHHYI0 MOAMUCKY Ha >KypHasnbl «MHPopMaTrKa n obpasoBaHue» n «MHbopmatuka B WwKone» Ha 2020 rog.

3. Mo ogHoMy neyaTHOMy 3K3eMnaApy »KypHanos «MHPopmaTrka 1 obpaszoBaHue» N2 1-2020 n «HbopmaTuKa B LKONE»
Ne 1-2020, B KOTOpbIX 6yZyT Ony6nnKoBaHbl UTOMM KOHKypCa.

4. ABTOPCKMIN MeyaTHbl SK3eMMAAP »KypHana C onybnnkoBaHHON paboToi.

Mobeauteny oHNanH-ronocoBaHnA 6yayT oTMeueHbl cneyuanbHbiMy gunnomamum. MNonyyeHne cneuranbHOro Aunioma no
UTOraM OHMNaMH-rOIOCOBAHNA HE OrPaHUYMBAET MOJTyYEHME YYACTHUKOM AWMIOMA »KIOPU B COOTBETCTBYHIOLLEN HOMUHALMK 3a
Ty e paboTy (TO ecTb 3a OAHY U Ty Xe pPaboTy yuyaCcTHUK MOXKET MOMYUYUTb ABA JUMNIOMa — CreLmanbHbIA JUNIOM MO UToram
OHJIAH-TOJTOCOBaHMA 1 AUMNIOM XKIOpK).

Moapo6Hylo nHPopMaLMio 0 KOHKYpce Bbl MOXKeTe HallTh Ha caiite MH®O:
http://infojournal.ru/competition/info-2019/

KoHTakTbl Oprkomurera:

TenedoH: +7 (495) 140-1986

E-mail: readinfo@infojournal.ru

http://www.infojournal.ru/




OT PEOAKUUN

Joporue unraremnan!

TTosmpaBiisiemM Bac ¢ HauaJoM HOBOTO yuebHoro rozal!l sKemaem Bam 370poBbs, 0Jaro-
TOJIyUMs, HOBBIX YCIIEIITHBIX CBepIeHuii. IlycTh BaM COMyTCTBYeT yAadua BO BCeX HaUU-
HAHUAX, MYCTh BAIl TPYJ MPUHOCUT PAJOCTh M YAOBJIETBOPEHUE, a HOBBIN yUeOHBIN IO
CTaHeT TOJOM HOBBIX JOCTUKEHUH.

B HOBOM yueOHOM TroZy MBI MPOLOJIKAeM TPAAUIINIO MPEACTABJIEHUSA B KypHaJe
«MudopmaTuka u o6pasoBaHMUe» Pe3yJbTATOB UCCIEIOBAaHUI YUEHbIX B 00JacT nHMOPMA-
THUKU U ee IPUJIOKeHUuH B chepe 06pasoBaHmsa. B 3TOM BHITYyCKe JKypPHAJIa OMyO0JIUKOBAHbI
paboThI aBTOPOB KaK M3 Pa3HBIX PermoHoB Poccuu, Tak M u3-3a ee MPeuesoB.

IIpodeccop Auronu Ilapmana mz HKelryBCKOro TEeXHOJOTMUYECKOTO YHUBEPCUTETA
uMm. U. JlykaceBuua (Ilosbima) B cBoeli CTaThe OCBEIIAET PAa3JIUYHbBIE aCHEeKTHI aKTyaJIbHOMN
mpobaeMbl MHGOPMATHU3AINYA MAaTeMaTUUYECKOTO 00pa3oBaHUsA, MOJUEPKUBAA TO BHUMA-
HUE, KOTOPOoe yAeNAeTCs JaHHOMY BOIIPOCY MCCAE0BATEIAMHI U TeJaroraMu-pakTUKaM7
B Pa3HBIX cTpaHax Mupa. CTaThs HAIIETO MOJbCKOTO KOJIJIETH HAalMCcaHa Ha PYCCKOM, a He
Ha aHTJIUHUCKOM S3BbIKe (KaK OOBIYHO IIPEJCTABJSIOT CBOM MAaTepHUaJsbl HAINIM aBTOPHI U3
manbHero 3apybesknbsa). Ha moit B3ryIsg, 9TO 3HAK yBasKeHUs K Halllell HayKe W K HaIIeMy
JKYPHAJy, 1 MHE XO0TeJoCh ObI mobJsarofapuTs 3a aTo mpodeccopa Ilapaairy.

OmHO M3 BasKHEUINNX HAIPABJIEHUN PA3BUTUA COBPEMEHHBIX TEXHOJIOTHUN — IIOBCe-
MeCTHOe BHeJpeHWHe CHUCTeM HCKYCCTBEHHOTO WHTEJJIEKTAa. XOPOIIO M3BECTHBI PabOTHI
mpodeccopa WM. B. JleBueHKO B 006JIaCTU COAEPIKAHUS IIIKOJBHOTO Kypca MH(GOPMATUKHA,
OHU BCET/Ia OTJIUYAJINCH B3BEIIEHHBIM U (DyHIaMeHTAJbHBIM ITOAXO0JOM K PACCMOTPEHUIO
usydaeMoi mpobaeMbl. XoueTcs o0paTUTh Ballle BHUMAaHUe Ha HOBOe HAaIllpaBJIeHUe MCCJIIe-
MOBaHUI, TOCBAIIEHHOE UBYUEHUIO POJIM ¥ MECTa 3JIEMEHTOB UCKYCCTBEHHOTO MHTEJIJIEKTA
B IIIKOJILHOM Kypce nHpopmaTtuku. Ha Hall B3TJAL, 5TO TOJIBKO HAadaJio paboT, MHOTHE
HOBBIE Pe3yJbTaThl MOABATCA B OJMMKANIIEM OyAyIIeM.

PaccmoTrpeHuo eJarOrMYecKoro OMbITa — Pe3yJIbTaTOB, MTOJYUeHHBIX Ha OCHOBE TIPAaK-
TUKHU IPo(deccruoHaIbHOM AeaTeIbHOCTH, — OTAaHa OTAejbHasd pyOpuKa JKypHasia. B meit
TIPeICTaBJI€HO HECKOJBKO CTaTell, MOCBAIIEHHBIX aHAIN3Y 9JIEeKTPOHHBIX YUeOHBIX MaTe-
pHAaJIoB B BBICIIEI IITKOJIE, HOBBIM MeToxaM (popMupoBaHUA NHGOOPMAITMOHHON KYJIbTYPHI,
HOBOTO MBIIILJIEHUSA 00yUaeMbIX, TPUMEHEHNI0 COBPEMEHHBIX CHCTEM MPOTPAMMUPOBAHUS
B IIpoliecce oOyUeHUA, UCIIOJIb30BAHUIO ITU(MPOBOA TAKCOHOMHUH BiiymMa mpu IIOCTPOEHUU
yueOHOTO IIporecca 1 Ip.

B py6puke «MupopmaTusamusa 06pasoBaHusI» Bbl MOKeTe MIO3HAKOMUTLCS ¢ PaboToili,
B KOTOPOM paccMaTprUBaeTCsa HOPMATHMBHO-METOAMUYECKAA MOAAEeP:KKa 00pa3oBaTeJIbHOTO
mpoilecca B By3e B YCJOBUAX dJEKTPOHHOro obyuenus. B crarbe C. B. KanmbikoBoii
IIpeJCcTaBJIeH OIBIT OJHOTO u3 cTapeiux By30B Poccuu — Caukr-IleTepOyprckoro mo-
JIUTeXHUUYEeCKOoro yumpepcurera Ilerpa Bemmkoro B o0sacTu BHeAPEHUS OHJIANHOBBIX
yU4eOHBIX KYPCOB.

VYBaskaembie KoJieru! B 1aHHOM BBITyCKe JKypHaJia MBI O0BABJISAEM O HaUyase IprueMa
pabor koukypca MH®PO0-2019, KoTOpkIil B 9TOM IOy IPOBOAUTCA yiKe B 16-if pas. ¥Y3HaATH
moApobHYI0 WHMPOPMAIINIO 0 KOHKYpPCE U OTIPABUTH CBOIO PAabOTy BHI MOKeTe Ha caiire
usnarenaberBa «O6pasoBanue u Mupopmaruka»: http://infojournal.ru/ ITpuriamaem Bac
K y4acTuio B KOHKypce!

C. I'. I'puzopves,

2]1a8HbLU pedaKmop

scypHana «HMdungopmamura u o6pazosanue,
yjen-koppecnondenm PAO,

0oKmop mexHuuecKux HayK, npogeccop




OBLUUE BOIPOCHI

OCHOBHbIE nNoagxoAabl
K OBYYEHUIO JIEMEHTAM UCKYCCTBEHHOIO MHTEJIJIEKTA
B WWUKOJIbHOM KYPCE UHOOPMATUKIA

U. B. JleBueHKO'

! Mockoeckuti 20podckoii nedazozuyeckuti yHugepcumem
129226, Poccus, 2. Mockea, 2-U CenbckoxosaticmeeHHbil npoe3so, 0. 4, K. 1

Annomayus

B crarbe paccMoTpeHa 1esiecoo0pasHOCTh 00YyUeHUs HIeMEeHTAM MCKYCCTBEHHOTO MHTEJIEKTA B IIKOJBHOM Kypce MH(POPMATHKU
¥ BBISBJIEHA IPoGJeMa B OIpEeeJeHUN OCHOBHBIX IIOAXOJOB K TaKOMy oOyueHwuio. I[enbi0 TaHHOU CcTAaThby ABJIAETCS PACKDPHITHE BO3-
MOYKHOCTU (DOPMUPOBAHUS COAEPIKAHUS IIIKOJIBHOIO Kypca NHMOPMATUKY B 06JIaCTH MCKYCCTBEHHOTO MHTEJJIEKTA HA OCHOBE CHCTEMHO-
JIeATeIbHOCTHOrO, (DYHJAMEHTAJIBHOTO M MEKIIPEAMETHOTO HOAXO/JO0B.

Ananmns HayYHO-MEeTOJUUECKON U YIeOHO-AUAaKTUUECKON JUTepaTyphl B 00JIaCTH UCKYCCTBEHHOI'O NHTEJIJIeKTa, 0000IIeHe 1 CUCTe-
MaTH3al¥s OIbITa O0YUYEeHNS dJIeMEHTaM UCKYCCTBEHHOIO NHTEJJIEKTA IIKOJbHIUKOB [IO3BOJIMJIN ONPEJeIUTD IeJIH O0YUeHUs dJIeMeHTaM
HMCKYCCTBEHHOI'0 MHTEJJIEKTA B IIKOJIHHOM Kypce MHGOPMATUKN; PACKPHITH TPeOoBaHUs K (POPMUPOBAHMIO MOHATUN B 06JIACTH UCKYC-
CTBEHHOT'O MHTEJIJIEKTAa; BBIAEJUTH B Kypce MH(POPMATUKU OCHOBHOM IIKOJIBI CUCTEMY 3HAHUMN, Ha 6ase KOTOPOU BO3MOXKHO OOydeHUe
9JIeMEHTaM HCKYCCTBEHHOI'O MHTEJIJIEKTa; BBIIBUTH MEIKIIPEAMETHbIE CBA3U, PeaIu3alus KOTOPHIX MTO3BOJIUT IIKOJBHUKAM YCIEIIHO
OBJIA/IETh SHAHWSAMY U YMEHUSIMU B 00JIACTH MCKYCCTBEHHOI'O MHTEJJIEKTA.

Pesybrarhl MPOBEJIEHHOIO HCCJIEAOBAHUS SBJIAIOTCSI METOJOJOTMYECKON OCHOBOHN st ()OPMUPOBAHUS CONEPIKAHUS OOyUeHUs
B 006JIaCTH MCKYCCTBEHHOTO MHTEJJIEKTA, W UX BO3MOXKHO KCIIOJIB30BATH JJIs PaspaGOTKM Pas3feioB IIKOJIBHOIO Kypca MHGOPMATUKU,
CBSI3aHHBIX C MCKYCCTBEHHBIM MHTEJJIEKTOM, & TAKIKe 9JIEKTUBHBIX KYPCOB 00II[e06pasoBaTeIbHON MIKOJIbI. Marepuasisl MCCae 0BaHUs
MOTYT OBITH IOJIE3HBI CHEIUAIUCTAM B 00JIaCTA METOAUKY 00yueHUs MHAOPMATUKE U YUUTEIAM UHPOPMATHKH.

Knrouesvle cn068a: MKOIBHBIA Kype NHOOPMATUKY, UCCKYCCTBEHHBIN MHTEJJIEKT, METOANKA 00yueHus napopmaruke, obiiee o6paso-
BaHUe MIKOJbHUKOB, MEKIIPeAMEeTHbIEe CBA3Y, QYHIaMEeHTaIN3alA 00yUeHNs, CUCTEMHO-IesITeIbHOCTHBIM MTOX0/, 9JIeKTHBHbIE KYDPCHI.
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1. MocTraHOBKa I'IpOGﬂEMbI ncanepoBaHvAa

CoBpemMeHHOe 00IIIeCTBO HEBO3MOXKHO IIPEICTAaBUTh
6e3 HU(PPOBBIX TEXHOJOI'UI, KOTOPbIe OBICTPO PAa3BU-
BAIOTCA U CYIIECTBEHHO MPeoOpasyioT yCJIOBUA TPyZAa
U JKU3HU YeJOBeKa. B pasBUTHU 3TUX TEXHOJIOTUH 00JIb-
110e 3HAUeHUEe MMeeT OJHO U3 OCHOBHBIX HAIlpaBJIEHUN
TEOPETUUECKUX U IPUKJAJHBIX PaspabOTOK B 00JiacTH
nH(GOPMATUKY — HUCKYCCTBEHHBIN MHTEJJIEKT [1—4].

BHenpeHve WHTeNIEKTYyaJlbHBIX CHCTEM B pas-
JINYHBIE 00JIACTU OeSITeJILHOCTY UYeJIOBEKAa OIPEeIesIsieT
HEeoOXOJUMOCTh O0yUeHUA OCHOBAM HCKYCCTBEHHOTO
WHTEJJIEKTA yiKe B paMKax O00IIero o0pa3oBaHUsA, UTO
pu3HaeTcsA mefaroraMu Kak B Harei crtpame [5—10],
Tak u 3a pyoesxkom [11, 12]. IIpuuem nogpasymeBaeTcs He
TOJILKO MCITOJIb30BAHNE NHTEJJIEKTYATbHBIX CUCTEM KaK
CpefcTBa [IJIs OpraHu3aIiy 00pas3oBaTeLHON JesaTeNb-
HOCTH IIIKOJBbHUKOB, HO ¥ PACCMOTPEHNE NCKYCCTBEHHOI'O
WHTeJIJIEKTa B KauecTBe o0beKTa usyuenud [13, 14].

HecMmorps Ha 3HAUUTENIBLHBIN IIOTEHITAT TUIAKTIYE-
CKUX JIEMEHTOB NCKYCCTBEHHOI'O MHTEJJIEKTA JIJIA 00IIIe-
00pa3oBaTeNbHOTO Kypca MH(MOPMATUKY U IITKOJHHOTO
00pas3oBaHUA B 1IeJIOM, OHU He HAIILIN CBOE OTPa’KeHUe
B (hefiepaJbHBIX T'OCYAAapPCTBEHHBIX 00pa30BaTEIbHBIX
cragmaprax [15—17].

TenmeHnuy pasBUTuUSA WHOOPMATUKU U €e CPEICTB,
HEeCOBIIa[leHNe IIPeIMEeTHBIX 00JacTell HAyKU U YUeOHO
MUCITUILIUHBI B 00JIACTH MCKYCCTBEHHOTO HWHTEJLIEKTa
TIPEANOJIaTaioT IEPECMOT]P COAEPIKAHMA IIKOJIBLHOTO Kypca
nH(POPMATUKU B COOTBETCTBUU C OTBEJIEHHLIM BpeMeHeM
Ha 0CBOeHUe 0053aTebHbBIX U JOMOJHUTEIbHBIX YUeOHBIX
mpeameToB [18], oT6op, CTPYKTypUPOBaHME U CHUCTEMA-
THU3AIUI0 COMEPIKAHUA 00yUeHN s, ero afanTaluio K BO3-
pacry yuamuxca [19]. Has obecrieueHuss yKasaHHBIX
IPOIeCCOB HEOOXOAMMO TeopeThUecKoe 000CHOBaHIE
U HaXOKJeHe OAXO00B K (JOPMUPOBAHMIO CONEPIKAHMA
o0yueHUA B 00JIACTH MCKYCCTBEHHOTO WHTEJIJIEKTa, UTO
ompesesisieT IpodIeMy JaHHOTO MCCIEIOBAHUS.
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2. MeTopbl nccnegoBaHuA

Iuisa pellleHus BBISBJIEHHOUN IP0o0JeMBI IIPOBeIEH
aHaJIM3 MCUXO0JIOrO-IIeJarornyecKoi 1 HayYHO-MeTOIH-
YEeCKOU JUTePaTypPhl, UTO IIO3BOJIUJIO OMPENeJUTh He-
00X0IMMOCTE ¥ BOBMOYKHOCTD IITKOJIBHOTO 06pa3oBaHUsA
B 00J1aCTH MCKYCCTBEHHOI'O NHTeJIJIeKTa. B pesyibrare
TMOMCKOBOM MeATeNbHOCTY BBHISBJIEHBI OCHOBHBIE ITO[-
XOABI K (DOPMHUPOBAHUIO COAEPIKAHUA IJA O0yUeHUS
OCHOBAM MCKYCCTBEHHOTO HHTEJNJEKTAa B IIKOJbHOM
Kypce mHGOpMATUKHU. IIPOEKTUPOBOUHAA W HKCIIE-
pUMeHTalbHAA OesTelbHOCTh, 0000IIeHNe U CUCTe-
MaTU3alnus MAaTePUAaJOB HMCCJIELOBAHUS I[IO3BOJIUIN
OIIPeeIUTh IIeJ1 00yUeH!s B 00JIaCTH NCKYCCTBEHHOTO
WHTeJJIeKTa B KOHTEKCTe CUCTEMHO-AesITeIbHOCTHOTO
moaxona, Tpe6oBaHUA K (POPMUPOBAHUIO MOHATHUM
B YCJHOBUAX TyMaHHU3aIluu U (PyHIaMeHTaJIU3aIlUU
00pasoBaTeNIHLHOTO MPOIlecca, BO3ZMOMKHOCTL peainsa-
AU MeXKIPEeIMeTHBIX U BHYTPUIIPEIMETHBIX CBs3ell,
a TaKKe BO3MOYKHOCTb (hOPMUPOBAHUS YHUBEPCAIbHBIX
yueOHBIX JeHCTBUIA.

3. Pe3ynbratbl n 06CyKaeHNe
npoBeAeHHOro nccnefoBaHnA

B macrosimee BpeMs BapuaTUBHOE 00pa30BaHUE TaeT
BO3MOYKHOCTD IIPOEKTUPOBATL NHIANBUYAJIbHEIE 00Pas30-
BaTeJbHbIE TPACKTOPUY YUAIIIUXCSA B COOTBETCTBUU C UX
00pa3oBaTeIbHBIMY ITOTPEOHOCTSIMU ¥ BOSMOKHOCTIMU.
9TO BaXKHO JJIs cCaMOPeaIn3aIiy JUUHOCTY IIKOJbHUKA
¥ HeBO3MOIKHO 0e3 ITeJarornuecKkoro TBopuectTsa. Beroop
comep:kaHus 00pPa3oBaHUSA, METOJO0B, GOPM U CPEACTB
00yueHUs [JIs JOCTUKEHUS 00pasoBaTeIbHBIX Pe3yJib-
TATOB OCYIIIECTBJISIETCS Yepes IEeHHOCTHO-CMBICIOBOE
OTHOIIIEHHUE IIefarora K 00pasoBaTEeJILHOMY IIPOIiECCY.
B ycioBuAX BapMaTWBHOTO 00pa3oBaHUS ITKOJbHUKA
HEe0O0XOIUMO PacCMOTPETh pPa3JIUYHBIE BO3MOMKHOCTH
BBICTPAMBaAHUA IIKOJBHOTO 00pasoBaHUS B 06JacTu
nHpOPMATUKH.

Wpen BapuaTuBHOTO 00pa30BaHUS MOJYUUIN JATb-
Helllllee Pa3BUTHE C ITO3UIIUN CUCTEMHO-eSITeJIbHOCTHO-
ro, PyHIZaMEHTAJILHOrO0 ¥ MEKIIPEIMETHOrO IMOAXO0I0B,
KOTOpBIe HAIIpaBJIeHBI HAa (hOpMUPOBaHUE Y IITKOJbHUKOB
YMEHUSA YIUTHCA, UX TOTOBHOCTH K CHCTEMATUUECKOMY
00pa30BaHMNI0, AKTUBHOH yueGHO-ITO3HABATENBHOH [e-
ATeNbHOCTH. Pas3BuUTHUe JTUUHOCTU yUalllerocs, CIIoco0-
HOCTH K CAMOPAa3BUTHUIO U CAMOOOYUYEHUIO BO3MOYKHO
TOJBKO Ha OCHOBE INPEAMETHBIX 00pasoBaTEJIbHBIX
pPesyJbTATOB yUaIIUXCS.

ITosTomy oOyuenme mH(GOPMATHUKE TOJIKHO OBITh
HampaMYIO HalleJleHO Ha OOCTHKeHUHe IpeaMeTHBIX
o0pa3oBaTeIbHBIX PE3yJabTaToB. Kpome sToro mpep-
MeTHas MOATOTOBKA 10 MHGOPMATUKE SBJISIETCS OCHO-
BOM JIJIS TOCTHUKEHUS MeTalpeIMeTHBIX (B TOM YHCJe
YVHUBEPCAJNbHBIX YUEOHBIX AENCTBUII) WM JUYHOCTHBIX
00pas3oBaTENbHBIX PE3YJAbTATOB 3a CUET MIPEeAMETHOTO
COep:KaHusA U IPeIMeTHON yueOHOI AesATeIbHOCTH.
CiemyeT OTMETHUTDH, YTO OCOOEHHOCTHI0 MHMOPMATUKHI
SABJSAETCS TO, UYTO OHA WMeeT 3HAUUTEJbHYI0 MeTa-
MpeIMEeTHYI0 HAPaBJIEHHOCTh U JOCTUKEHUEe MHOTUX
MeTamnpeIMeTHBIX Pe3yJabTATOB HANPAMYIO CBSI3aHO

C IOCTHM:KEHWeM IIPeIMeTHBIX Pe3yJIbTaTOB OO0yUeHUS
uHopMaTuKe.

Ha cerogaamuanii reHb nHGOPMATUKA — CAMOCTOS-
TeJIbHBIN 00111e00pa30BaTeIbHBIN IPEIMET CO 3HAUNTEIb-
HOIl (pyHIaMeHTaJIbHON COCTaBJISAIONIell, KOTOPBIA Ha-
mpaBJeH Ha (QOPMUPOBAHNE CUCTEMHO-MTH(POPMAITMOHHON
KapTUHLI MUpAa U OBJIafeHne 0000IeHHBIMU CII0CO0aMu
IeAaTesbHOCTH ¢ mH(popManmel. JlocTu:keHme ydaru-
MUCSA TPEIMETHBIX, MeTAIPeIMETHBIX U JTUUYHOCTHBIX
pe3yJabTaToB 00yUeHUs IIPOUCXOAUT B IIPOI[ECCE OCBOE-
HUSA IIPeJIMEeTHBIX o0jacTell mH(pOPMaTUKM.

HanbHelilliee pasBuTue 00meod6pPasoBaTeIbLHOTO
Kypca nHGOPMATUKY BO3MOKHO Ha OCHOBE:

e WHTeTrpaluy YPOUHOU UM BHEYPOUHOUI AeATEeNb-

HOCTH;

e TAPMOHUYHOI'O COUETAHWA BAPUATUBHOCTHU U CTAH-
mapTusanuu 00pa3soBaHUA;

e yCTpaHEHUs HeCOBIIaJeHUs IMPeIMeTHbIX obIacTeit
HAYKU U IIKOJBHOMN AUCIIUILINHEI;

e 000OCHOBAHHOTO BbIIeJIEHUSA WHBAPUAHTHON U Ba-
PUATUBHOM COCTABJIAIONINX COMEP:KAHU;

e JIOTIOJTHEHUSA COJEePyKaHUA aKTyaJIbHBIM YIeOHBIM
MaTepUaJoM U UCKJIIOUEHUA U3 CONEPIKAHUA U3-
OBLITOYHOTO MaTepuasa;

e yCTaHOBJIeHUSA OajiaHCAa MeXAYy (yHIaMEHTaJb-
HBIM U IIPparMaTUYeCKUM MOAX0JaMHU K 00yUeHUIO;

e pellleHus MPOOJEeMBbI COOTBETCTBUS COAEPIKAHUA
yueOHOTO MaTepuaja BO3PACTy yUaIlluXCs.

VYkazaHHBIe HANpaBJEeHUS COBEPIIEHCTBOBAHUSA
Kypca nH(pOpMaTUKYU HA CTYIEeHU CPeIHEero obImero oo-
pasoBaHUA B IIOJHOI Mepe CBABAHBI C 00yUeHUEeM OCHO-
BaM HCKYCCTBEHHOTO WHTEJJIEKTa, 3HAUEHUE KOTOPOTO
OTMEeUaeTcs U Ha TOCYyAapCTBEHHOM yPOBHE.

dopmMupoBaHUe Colep;KaHUA IITKOJILHOTO 00pasoBa-
HUA 10 nHPOPMAaTUKEe CBA3AHO C:

e BRIABJIEeHHEM (GYHIAMEHTAJBHBIX OCHOB HCKYC-

CTBEHHOTO MHTEJJIEKTA;

e OIpeJeJIeHUEM CHCTEMOOOPA3yIOIIUX 3HAHUU
U yMeHU;

e BLIABJICHUEM U peajusarnueil MeKIpeIMeTHBIX
U BHYTPUIIPEIMETHBIX CBS3EN;

e omucaHmeM (GOPMUPOBAHUA YHUBEPCAJIbHBIX
yueOHBIX MeficTBUII HMPU O0yUeHHWH OCHOBAM IHC-
KYCCTBEHHOTO WHTEJIJIeKTa.

Copmep:xanre o0yuUeHUSA OCHOBAM MCKYCCTBEHHOTO
WHTEJJIEKTa MIKOJIbHUKOB JOJKHO OBITH MHBAPUAHTHO
OTHOCUTEJHHO KOHKPETHHIX CPEJACTB €ro peasin3aluu,
06a3upoBaThCA Ha PACCMOTPEHUU CJIEAYIOIIUX TUJAK-
TUYECKUX dJIEMEHTOB 00sg3aTeJbHOTO0 Kypca MHOOP-
MaTUKU:

e yH(MpopManua u UHGOPMAIIMOHHBIE IIPOIECCHI;

e KOMIIBIOTED U €ro obecIieueHue;

e TpeacTaBieHUe WHGOPMAIUU U KOTUPOBaHUE

TaHHBIX;

e MOeJMPOBAHNE U aJTOPUTMUBAIINS;

e aBTOMATHU3AIUSA UH(POPMAITMOHHON 1eATEeILHOCTH;

e aJeKBATHBIN BBIOOD OIpeAeJeHHBIX TEeXHOJIO-
TUUYECKUX CPEACTB IJis WHCTPYMEHTUPOBAHUS
nHOGOPMAIIMOHHOHN IesATeTHLHOCTH.

Wcxomsa m3 BBINIECKA3aHHOTO, CJEIyeT OTMETHUTD,

YTO IJiA O0yUeHUs MCKYCCTBEHHOMY WHTEJLJIEKTY He-
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00X0IUMO BBIIEJIUTh WHBAPUAHTHYIO YaCTh (HAy4YHBIE
OCHOBBI MCKYCCTBEHHOTO HWHTEJJEKTAa) W BapUaTHUB-
HYI0 4acTb (OCBOeHHE KOHKDPETHBIX BEDPCUH CPEeACTB
CO3NaHUS WHTEJNJeKTyaJbHBIX cucreMm). IIpu sTom
BapuaTUBHAs YacTh JOJKHA COCTABUTH OCHOBHOE CO-
Iep:KaHUe IpaKTUUYecKuXx (JabopaTopHBIX) paboT Kypca
UHPOPMATUKH.

He ciaemyer 3a0biBaTh, YTO cofep:kaHUe o0yue-
HUSA B 00JIaCTM MCKYCCTBEHHOTO WHTEJIJIIEKTAa JOJIKHO
TOTOBUTH ydYaIUXcA K peanuaM MHOOPMAIUMOHHOTO
ob1ecTBa. IT0 OyAET CIIOCOOCTBOBATHL BHEIPEHUIO HC-
KYCCTBEHHOTO WHTEJIJIEKTa B IIOBCEJHEBHYIO KU3HB,
B mpoliecc o0yueHus, a TaKksKe IMOBBIIIIeHNI0 9 (eKTUB-
HOCTH OOyYeHUs pasjJuYHBIM YU4eOHBIM IIpeJMeTaM,
B TOM 4ucJe HH(poOpMaTHUKe.

dumakTuyecKue dJIeMEHTHI MCKYCCTBEHHOTO WH-
TeJUIeKTa MOJIKHBI HAWTH OTpakeHue B 00ImeM obOpa-
3oBaHuM 1o nHGopMaruke. OgHAKO 00yUeHIE OCHOBAM
HUCKYCCTBEHHOTO UHTEJIJIEKTA He MOKET OIPaHUUYNBATHCA
TOJIBKO PaMKaMU OJHOTO pasfesia Kypca HH(GOpMaTUKU.
BasoBble 3HaHUA, cUCTEMOOOPA3YIOIe TTOHATUSA STOM
00s1acTy He0OXO0JMMO BBOJIUTH, PA3BUBATh U YIIyOJIATH
Ha TPOTSKEHUM BCero o0Imeo0pasoBaTeIbHOT0 Kypca
nHGOPMATUKY U MPAKTUYECKN BO BCEX ero pasjiesax,
peanusys cuIbHbIe BHYTPUIIPEIMETHbBIE CBA3U WHGOPMA-
TUKU. OTO IIO3BOJIUT BHICTPOUTH IIEJIOCTHOE COZEPIKAHNE
00yueHUsA, MPUAATH IIpOIleccy OOyUeHUs BHYTPEHHee
€IUHCTBO U CUCTEMHOCTH. VI3yueHre TeXHOJOTUUECKUX
CPEeJICTB, PeaJn3yIOIIUX UCKYCCTBEHHBIA NHTEJIEKT, He
SIBJIIETCSA CaMOIIEJIbI0, a IIO3BOJIET JEeMOHCTPUPOBATH
BO3MOYKHOCTH aBTOMATU3AINY HEKOTOPBIX BUIOB MHTEJI-
JIEKTYaJbHOM eATeIbHOCTU YeJoBeKa.

B mpomecce o0yueHMs INTKOJBHUKOB OCHOBAM WC-
KYCCTBEHHOTO MHTEJLJIEKTa HeOOXOAMMO:

e [aTh NpeJACTaBJeHNEe 00 MCKYCCTBEHHOM HWHTEJ-
JIeKTe U ero BO3MOJKHOCTSIX II0 PEeIIeHWI0 pPas-
JIMYHBIX 3a7]a4 C HUCIIOJH30BAHUEM WHTEJIEKTY-
aJbHBIX CUCTEM;

e chopMuUpOBaATHL YHUBEpCAJbHBIE yueOHBIE Aei-
CTBUs, 0000ITIeHHBIE CII0COOBI MHMOPMAITMOHHOM
IeATeIbHOCTY IPU KCIOJb30BAHUU CUCTEM WHC-
KYCCTBEHHOT'O MHTEJJIEKTA;

e HAYYUTb CAMOCTOSTEJHHO OCBauBaTh U d(P(HEeKTUB-
HO MCITOJIb30BATh HOBBIE CPEJICTBA UCKYCCTBEHHOT'O
WHTEJJIEKTa;

e [aTh MIpeJcTaBJeHNe 00 ATUUECKUX U COITUATBHBIX
acIeKTax MPUMEHEHUS CUCTEeM HCKYCCTBEHHOTO
WHTEJJIEKTa.

DopmMupoBaHUe CONEPKAHUA 00YUEHUSI OCHOBAM HC-
KYCCTBEHHOTO MHTEJJIEKTA IIPE/IJIaraeTCsa OCYIeCTBIATh
Ha OCHOBE HIeH IIePexo/ia OT eCTeCTBEHHOI'0 NHTEJIJIEKTa
(uHTe/IeKTa YesioBeKa) K MCKYCCTBEHHOMY WHTEJLJIeK-
Ty (aBTOMATH3AINY WHTEJJIEKTYaJbHOU AeATeIbHOCTHI
yesoBeKka). C aTo# mMo3uIMu HEOOXOAMMO PACCMOTPETH
IUIaKTUYEeCKUe dJIEMEeHTHI 00I11e00pa30BaTeIbHOTO Ky P-
ca nHGQOPMATUKYU U ONPENEJUTh UX CBA3L C 00yUeHUEM
OCHOBaM HCKYCCTBEHHOT'O MHTEJIJIEKTA.

IIpu opmMupoBaHUY MOHATUH HEOOXOAUMO YIUTHI-
BaTh CJIEAYIOINEe TPebOBaHMA:

® TOHATUA HEOOXOIMMO PAcCMaTPUBATHL B CUCTEME
U T1eJIOCTHOCTH;

® KaikJoe IMOHATYE JOJIKHO COOTBETCTBOBATEH OIIpe-
JIeJICHHOMY YPOBHIO MEPapXUU;

e cucTeMa IOHATHUN JOJKHA ObITh IIOJHON U UMETh
3aBepPIIeHHBIN XapaKTep;

¢ HOBBIE MOHATHUA JOJKHBI (POPMUPOBATHCS Ha OC-
HOBE pPaHee YCBOEHHBIX U aKTUBHO MPUMEHATHCS
B Ipoliecce 00yueHus;

e (hopMyJIMPOBATH IOHATHA CIEAYeT B COOTBETCTBUU
¢ JIOTUYECKUMU 3aKOHAMU U BO3PACTHBIMU OCO-
OEHHOCTSMHU yUallUXCH;

e 1porecc OPMUPOBAHUSA CUCTEMBI IIOHATHUI CJe-
IyeT HaIpaBJAThH HA 00yueHUe, pa3BUTHE U BOC-
MUTaHWe MIKOJbLHUKOB;

® TOHATUA MOJIKHBI OBITH HEOOXOAWMBI W JOCTa-
TOYHBI AJIA ONTUMAJIBLHOTO IPE/ICTABICHUA IPE-
MEeTHOH 00JIacT B COOTBETCTBUM C BO3PACTOM
yUYaIuxcsa U yPOBHEM UX IIOATOTOBKU;

e TIOHATUS JOJI’KHBI OBITH OTKPBITBIMU K J00aBJIe-
HUIO B UX COJeP:KaHUe HOBBIX DJIEMEHTOB.

Yuopsanouenue INAAKTUUECKUX eTUHUIL HEOOXOIMMO
BBITIOJHATH C YY€TOM IPUUYNHHO-CJIEICTBEHHBIX BHYTPHU-
TIPeIMETHBIX CBA3€H MH(POPMATUKU.

OnpeznennM AUIAKTHYECKUE eTUHUIIBI PAa3THIHBIX
pasaesoB 001Ie00pPa30BATEIBLHOTO Kypca MH(popmMa-
THKHN, KOTOpbIe OyayT BOCTpeOoOBaHBI AJas1 (hopmu-
PoBaHUSA coOepPsKaHUS IO OCHOBAM HCKYCCTBEHHOIO
MHTEJJIEKTA.

1. Hngpopmavyusa u UHGOPMAYUOHHBLE LPOUECCDHL.
Nudopmanua m ee CBOUCTBA, BUALI MHMOOPMAIIUU IIO
Pa3IUYHLIM OCHOBAaHUAM KJaccU(pUKAIMU, CYUIHOCTH
TMOHATHUN «JaHHbIe» U «3HAHUA», BUALI JaHHBIX W 3HA-
HU, 0a3a JaHHBIX 1 3HAHUU, CYIITHOCTH U BUBI MH()OP-
MaIlMOHHBIX IIPOIECCOB, BOSMOMHOCTHh aBTOMAaTHU3aIlN
HGOPMAIIMOHHOHN NeATeIHLHOCTH.

2. Annapamnoe u npozpammmnoe obecnevenue
Komnviomepa. AnnapaTHoe 1 IPOrpaMMHOe OOecIIedeHre
KOMIIBIOTEPa, apXUTEKTypa KOMIIbIOTEPa, KOMIbIOTepHAS
ceTh, GYHKIIMOHATLHBIE YCTPOHCTBA KOMIIBIOTEPA, BUIBI
IporpaMMHOTO obecrieueHusd, daits u (aitiosas cucrema,
3JIeMeHTHI MHTep(delica; pasBuTHe CpeAcTB nHMOpMAaIy-
OHHOM JIeITEeTbHOCTH YeJOBEKa, MOHATHE «MH(OpMAaIu-
OHHASA TEeXHOJIOTUS» , STAIBI PA3BUTHIA NHGOPMATTMOHHBIX
TEeXHOJIOTUI, KOMIIBIOTED KaK YHUBEPCAJIbHBIA MHCTPY-
MEHT aBTOMATH3aIuu WH(GOPMAIIMOHHBIX ITPOIIECCOB,
TIPUHNIUNBE PA0OTHI COBPEMEHHBIX KOMIIBIOTEPOB, CIIO-
co0BbI B3aMOJEMCTBUA UeJIOBEKA C KOMIIBIOTEPOM, IIPO-
rpaMMHBIE CPeJICTBA KOMIIbIOTEPHOTO MOJEJIVMPOBAHUS.

3. IIpedcmaénenue undopmayuu u xroduposa-
Hue dannbix. CyIIHOCTDL IOHATHUS «SI3BIK», CBOMCTBA
U CTPYKTYPHBIE DJIEMEHTHI S3bIKa, BUABI U aJ(DaBUTHI
SIBBIKOB, TMPUHIIAI AUCKPETHOTO TPEACTABJICHUA WH-
dbopmarum, BO3MOMKHOCTH HNPUBEIEHUs WHOOpMAIUI
K eIUHOM TBOUYHOM (hopMe, CYIIHOCTH IIOHATUA «KOIL»,
eUHbIE TOAXO0AbI K KOAUPOBAaHUIO NH(POPMALIU, KO-
pOBaHUeE YUCJOBBIX, TEKCTOBBIX, I'Pa()MUeCKUX U 3BY-
KOBBIX JTaHHBIX.

4. Cucmembvt cuucnenus. CyIrHOCTb IOHATUS «CH-
cTeMa CUMCJIEHUS » , IO3UITMOHHBIE CUCTEMbI CUMCIEHN S,
mpaBuUja IMepeBoia UmcesJ MeKIy TMO3UITMOHHBIMU CH-
cTeMaMU CUWCJIEHWUd, B TOM UYHCJE «DPOACTBEHHBIMU»,
HUCIOIb30BaHUE TIPABUJI ABOUYHOU apu(PMeTUKU.
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5. Ocnosvlt mamemamuueckoii nozuxku. Cyi-
HOCTb HOHSTHUS «BBICKAs3bIBaHUE», (hOpMaIU3alius
BBICKA3bIBAHUI, CUMBOJIBI JIOTUKY, OCHOBHBIE JIOTH-
yecKue omepamnuu, jJorundeckas (QyHKIUA, TaOIUIBI
MCTUHHOCTU, OCHOBHBIE JIOTUUECKHUE dJIEMEHTHI, JIO-
TrnyecCcKue CxeMhbl.

6. Dopmanusayusn u moderuposanue. CyiuiHoCTh
MOHATHUSA «00BEKT», XaPaKTePUCTUKU U BUIBI 00HEKTOB,
CYIITHOCTH IOHSTHS «CHUCTEMA», 3JIEMEHTHI U CTPYKTypa
CHCTEMBI, CYIITHOCTh IIOHSATHHA «MOAENIb» U «UH(POPMA-
IIMOHHAA MOZEJb» , BUALI MOAeIeH 1 nH(POPMAITMOHHBIX
Mozese (B TOM UMCIe CIUCKHU, TAaGJUIlLI, rpadhbl),
paspaboTka MHMOPMAIIMOHHON MoAen, TH(POPMAIINOH-
HBbIe MOJeJIM OPraHW3alUU JAHHBIX, MaTeMaTudecKas
MOJIeJib, CYIIHOCTh IOHATHS «MOJEJIUPOBaHUE», DPas-
JINYHBIE CPEICTBA IPeACTABICHUS WH(DOPMAIUOHHBIX
MoOJieJieil, 0COOEHHOCTH KOMIIBIOTEPHOrO M MMUTAI[MOH-
HOTO MOZEJIUPOBAHUA, BO3MOKHOCTb IIOCTPOEHUSA Pas-
JIUYHBIX WHGOPMAIIMOHHBIX MOJAeIeH MCXOOsa U3 IeJu
MOJeJINPOBAHMS, TEXHOJOTHUUYECKAs IeTI0YKa CO3TaHMUs
KOMITBIOTEPHBIX MOJEJeH.

7. Anzopummu3iayui u npozpammuposanue.
CBoiicTBa aJIrOPUTMa, CIOCOOBI 3aIHCH aJTrOpUTMa
(MHBapUaAHTHBIE OTHOCHUTEJIBHO S3BIKOB IIPOIPAMMU-
poOBaHUA), OCHOBHBIE AJTOPUTMUUYECKNE CTPYKTYPHI,
TOAXOABI K paspaboTKe aJrOPUTMOB, A3BIKU IIPOTPaM-
MUPOBAHUA BBICOKOTO YPOBHSI.

8. Hugopmayuonnsvie mexnonozuu. CyuiHocTb
MOHATUA <«UHGOPMAIMOHHBIE TEXHOJOrnu». TeXHOo-
Jorum paboTel ¢ rpaduKoOil, TEKCTOM, MYJbLTUMEIUa,
TeJIeKOMMYHUKAIIUSIMY, DJIEKTPOHHBIMU Ta0JUIIaMU,
0asaMu JAHHBIX.

9. Hugopmayuonnan deamenbHocmsv uenoée-
ka. NudopmaTusanusa obirecTBa, WHPOPMAIIMOHHBIE
pecypchl U mHMOpPMAaIMOHHAS KYJIbTypa, STHUUYECKUE,
coluanbHble U IPABOBBIE ACIEKTHI paboThI ¢ MHMOPMA-
e, 0coO0eHHOCTH JKU3HU 1 0€30I1aCHOCTD B MHGOPMA-
IIMOHHOM OOIIlecTBe.

Broigesnennbie 0a3oBble 3HAHUS, (POPMUPYEMBIE
B mporecce o0yueHUs 06IIeoO0pasoBaTeIbHOMY KYpCY
uapopmMaTuku ocHoBHOU mKoabl (VII—IX kiaccer),
TMO3BOJISIOT MIKOJbHUKAM OCBOUTH OCHOBBI HCKYCCTBEH-
HOro MHTeJIeKTa. 1109ToMy paccMOTpeHue BOIIPOCOB,
CBS3aHHBIX C MCKYCCTBEHHBIM WHTEJJIEKTOM, B IIOJI-
HOM 00beMe C yYeTOM MAaTeMaTHUUeCKOHW ITOATOTOBKU
yJamuxcs BO3MOYKHO HA CTYIEHHU CPEIHEero o0Imero
obpasoBauus (X—XI kaaccer). OgHAKO yiKe B IeBATOM
KJacce MOYKHO JaTh MIPeCTaBIeHe 00 UCKYCCTBEHHOM
WHTEJLJIEKTE, O COAEPIKAHUU dTOM IPeAMEeTHOH 001acTu
nHGOPMATUKY U O ee IPUI0KEHUAX, HAYUUTh PadoTaTh
C IeMOBEPCUSAMHU CUCTEM UCKYCCTBEHHOTO MHTEJIJIEKTA.
B nannHeiiem mpu 00y4eHUM OCHOBAM MCKYCCTBEHHOTO
VHTEJJIEKTa pPaHee BBEJEHHBIE MOHSATUS YTOUYHSIOTCH,
KOHKPETUSUPYIOTCA W PAa3BUBAIOTCS.

Cuenyer o6paTuTh BHUMAaHNE HA TO, UTO B IIpOIlecce
o0yueHUA He HAJ0 OTPAaHUUYUBATHCI PACCMOTPEHUEM
KOHKPETHBIX CPEACTB MCKYCCTBEHHOI'0 WMHTEJJIEKTa,
a HeobOxoaumo (GOPMUPOBATH O00OOIIIEHHBIE CIIOCOOBI
JIesiTeILHOCTU Ha OCHOBE paHee c()OPMUPOBAHHBLIX 3HA-
HUH ¥ YMEHUM, UCIOJIb3Ys CUCTEMHO-/eITeITbHOCTHBIN
MOZXOI.

dopmupoBaHmue comep;KaHusa 00Iero o0pas3oBaHuUs
C YYE€TOM CHCTE€MHO-IesATeJbHOCTHOTO IOAXO0ma IIpef-
mmoJiaraer:

e 0oTOOP comep:KaHWA, HAIPABJIEHHOTO Ha ITO3HA-

BaTeJbHOE W JUYHOCTHOE PA3BUTHE YUAITUXCS
B COOTBETCTBUU C UX BO3PACTHBIMU U WHIUBUIY-
aJbHBIMU OCOOEHHOCTSIMU;

e HAIPaBJIEHHOCTH COIEPIKAHUS Ha POCT TBOPUECKO-
ro IOTeHI[HAaJia, IO3HABATEJNbHYI0 MOTHBAIIHIO,
pacuinpenue 30HBI OJUKANUIIET0 Pa3BUTHUA;

e ompejiesieHue Ieau Kak GopMUPOBaHUE YMEHUSA
YUUTBCS, UTO 00ECIIeUnBaEeT OBJIaJeHNe HOBBIMU
YMEHUAMU;

e HAIpPaBJIEHHOCTH COAep:KaHUA OOyUeHUS Ha pe-
IeHne 3HAUMMBIX JKU3HEHHBIX 3a7ay;

e co3laHNe WHAWBUAYAJIbHBIX 00pa30BaTEJIbHBIX
TPaeKTOPUI.

YuyureiBasg BBINIENIEPEUNCIeHHBIE 0COOEHHOCTH,
CHCTEeMHO-IeATeIbHOCTHBIM TOAXO0/ MO3BOJIsIeT (hOPMU-
pPOBaTh IMYHOCTD, YMEIOIIYIO MPUHNUMATh 000CHOBAHHBIE
pellieHns, BIaAEIONIYI0 IPHeMaMy TBOPUECKOH IeaTe k-
HOCTHU U CIIOCOOHYIO TeHepUpPOBATh HOBBIE 3HAHUSI.

HanbHeililee cOBEPIIIEHCTBOBAHME ITPOIlecca 00yue-
HUS NCKYCCTBEHHOMY MHTEJIJIIEKTY CBSI3aHO C PellleHreM
mpo0JIeMBbl COOTBETCTBUS COAEP:KAHUA yUeOHOTO MaTe-
puaJia BO3pacTy yualluxcs, UX MOATOTOBKOM IO JPYTUM
00111e00pa30BaTEIbHBIM AUCHUILINHAM (MaTeMaTuke,
(pusuke, OmOJOTHHU, OCHOBAM 0E€30IIACHOCTH KU3HEJIe-
SITEJIbHOCTH, OOIIECTBO3SHAHUIO), YCTAHOBIEHUEM MEiK-
IpegMeTHBIX CBA3EH.

O6yuenne mHGOPMATHKE HA CTYIEHU CPEIHEro
obrrero o6pasoBaHUs BOSMOXKHO B paMKax yueOHOTO
mpeaMeTa Ha 6a30BOM U YIUIYOJI€HHOM YPOBHSX, a TaKKe
Osaromaps KypcaMm II0 BHIOOPY M BHEYPOUHOH AesTeNb-
HocTu. CTapiieKJacCHUKY MOJIMKHBI OBITH TOTOBHI K HC-
TIOJIb30BAHUIO MHTEJIIEKTYAJIbHBIX CUCTEM B PA3TUUHBIX
BUIAX MEATEJHLHOCTH, W MOITOMY MM HEOOXOAMMO OC-
BOUTH METOABI, CPEICTBA M TEeXHOJOTUU HCKYCCTBEH-
HOTO WHTEJNJIeKTa, IpUMeHseMble B M03HAaBATEJNbHON
¥ IPaKTUUYECKOU JeATebHOCTH. MerKIIpeMeTHbIe CBSI3U
nH(GOPMATUKY O3BOJSIOT B IIOJHON Mepe peajn3oBaTh
nuddepeHIIuAIINio COAEPKAHNST 00yUeHN .

PaccMoTpuM BhIZeJIeHHE MeKIIPEeIMEeTHBIX CBA3ei
IIKOJIbHON WH()OPMATHKH B 00JIaCTH MCKYCCTBEHHOTO
MHTEJJIEKTAa, peaausanusd KOTOPBIX II03BOJUT (YOPMU-
POBaTh FOTOBHOCTH CTAPIIEKJIACCHUKOB K JAeATeJTbHOCTHI
B yCJIOBUAX MH(GOPMATH3AINK O0IIeCcTBa.

Bo-1miepBbIX, HEOOXOAMMBI ONpeleeHHble 3HAHUSA
U3 JPYTUX MPEJMETHBIX 00JIacTell IJIA OCBOEHUS TEO-
peTUYecKMX OCHOB MCKYCCTBEHHOT'O MHTeJaeKTa. Ha-
mpuMep, HeWPOHHBIE CeTU HeOOXOAMMO PACCMaTPUBATh
Ha OCHOBe (PYHKIIMOHMPOBAHUSA HEPBHON CHUCTEMBI
yeJI0BeKa, HO OCTaBasCh B paMKax MH(MOPMAIMOHHOTO,
a He OmoJiornueckoro mpoitecca. Kpome Toro, dpopma-
JU3anusa onucaHusa (QyHKIMOHMPOBAHUA HEHPOHHBIX
ceTeil TpebyeT OT yUaIUXCs OMIPeAeeHHbBIX MaTeMaTH-
YeCKUX 3HAHUM, MO3BOJIAIONINX PEeIaTh 3alauu Kypca
NHPOPMATUKU.

Bo-BTOPBIX, OCBOEHME WHTEJJIEKTYaJbHBIX CHCTEM
mprodpeTeT JUYHOCTHO 3HAUMMBINA CMBICI, €CJIU yua-
IIUMCS MPeAJaraiTes 3aJauyl U3 NHTEPECYIOIINX UX



OBLLME BOMPOCHI

obsacreii. Hampumep, IMIKOJIBHUKK MOTYT CO3JaBaThb
MIPOTOTUTLI SKCIEPTHBIX CUCTEeM AJs 0a3bl 3HAHUH U3
o0JIacTy UX YBJIEUEHUM.

BreijesiiM OCHOBHBIE aCIEKTHI MEMKIIPEeIMETHBIX
cBsizell MHGOPMATUKU B 00J1aCTU MCKYCCTBEHHOTO WH-

HBIX JJIf YYAIIUXCA C UCIOJIH30BAHUEM METOOB
¥ CPEeZCTB MCKYCCTBEHHOTO MHTEJIJIEKTA.
IIpuBegeM mpuMephl TEOPETUUECKUX U IIPUKJIA[-
HBIX aCIIEKTOB MEKIIPEeJIMETHBIX CBA3ell MHGOPMATUKHI
B YaCTU UCKYCCTBEHHOT'O MHTEJIIEKTA ¢ 00Ieo0pasoBa-

resexTa [20]:

e meopemutieckue acneKkmbl IPERIIONATAIOT IJIA
TIOHUMAHUA ¥ YCBOEHUA OCHOB HMCKYCCTBEHHOI'O
WHTEeJJIEKTa WCIOJb30BaHNE 3HAHUHN U3 IPYTUX
LIIKOJIbHBIX IIPEIMeTOB, aHAJIOI UM 1 IPIMepPOB U3
IPYTUX TIPeIMETHBIX 00JacTeif;

® npuKLaOHble acneKkmuyl IPeJIIoJaraioT pelleHue
3aJa4 U3 JPYIUX IIPeJIMeTHBIX 00JacTell, MHTepec-

TeJbHBIMU yUeOHbIMU Hpeameramu (tada. 1—9), uro mo-
3BOJIUT YUECTh PA3HOOOPA3HbIE MHTEPEChl ¥ CKJIOHHOCTH
yuaIuxcs Ipyu MPOeKTUPOBAHNY IIPOIlecca O0yUeHMs.

BrigenenHble MesKIpeIMeTHBIE CBA3W WHOOpPMA-
TUKU C APYTUMU IIKOJBHBIMU IIpeAMeTaMHu B 00J1aCTH
UCKYCCTBEHHOTO WMHTEJJIEKTA HEOOXOOUMO aKTUBHO
peanun30BBEIBATDH C UCIIOJb30BAHNEM UHTEJJIEKTYaTIbHBIX
CHUCTEM.

Tabauua 1

MexnpeameTHble CBA3M C 06 ecTBO3HaHMEM (BK/loUYas cogeprKaHne SKOHOMUKN 1 npaBa),
OCHOBaMM 6e30MacHOCTM XKU3HeAeATeNbHOCTH

AcnexTsl
MeKIIPeIMETHBIX CBA3eH

Cozep:xaHne MeKIIPeIMETHLIX CBA3eNn

Teoperuueckue Wcnonb3oBanme MHTEIEKTYaJbHBIX CUCTEM B MH(DOPMAIIMOHHOM OGII[eCTBe.
Mudopmanmonnsie IpobaeMbl HAITMOHAIHHOM 6e30IacHOCTH MHGOPMAIMOHHOTO 00IIleCcTBa.
NudopmanmouHbe pecypcCsl.
ITUUECKNe U COIUAaIbHO-IIPABOBLIE ACIIEKTHI MPUMEHEHN NHTENIEKTYaJIbHBIX CUCTEM
IIpuknagubie MogenupoBaHye SKOHOMUUYECKUX IIPOIIECCOB.

Cosmanue 6a3 mJaHHBIX U 0a3 3HAHUIN HKCIIEPTHBIX CHUCTEM W paboTa ¢ HUMMU.
IIpumepsl MCIONIB30BAHNSA UHTEIEKTYAJIbHBIX CHCTEM B IIOBCEJHEBHOM JKU3HU, IENAaroruke,
OusHece, MOJUTUKE, IOPUCIPYACHITUN

Ta6ruya 2

MexnpeameTHble CBA3M C MaTeMaTUKOMN

AcnexTsr
MeKIpPeIMEeTHBIX CBA3eH

CozmepskaHue Me)KIIPeIMETHBIX CBA3ei

Teopetuueckue

CuMBoJIbHASI MaTeMaTHUKAa.

Dopmannsanus JOrHUeCKUX BHIBOJOB.

Dopmanusanusa mpeAcTaBIeHUS 3HAHUII.

MopenupoBanue u opmanusanus PyHKIIMOHNPOBAHUSA HeHpOHA U HEHPOHHBIX CEeTel.
OnepupoBaHue ¢ MHOXKECTBAMMU.

Breruuciienue marematuueckKux (GYHKIIUN U MeHICTBUS HAJ BEKTOPAMU U AP.

IIpurknanusie

MaremaTrueckoe MOJeJIUPOBAHUE IIPOIECCOB.
KoHcTpyupoBaHnue, HaX0KAeHNEe U MOJAEJNpPOBaHMe (PYHKIIMOHATbHBIX 3aBUCUMOCTE

Ta6ruua 3

MexnpeameTtHble cBA3U ¢ usnKom

AcnexTbr
MeJKIIPeIMEeTHBIX CBs3ei

Cozmepskanue MeKIPeIMeTHBIX CBA3eil

TeopeTruueckue

TexHUKa 06€30IaCHOCTH.

DJIeKTPOHHBIE YCTPOMCTBA.

JJIeKTPUUECKIEe CUTHAJEI.

HanososokHa.

Hcropus u nepCcrneKTUBLI PA3BUTUSA AMIIapaTHOrO 00ecleYeHnsl KOMIIbIOTEPOB, KaHAJIOB CBA3U
Ha OCHOBe 3HAHUH u3 QUBUKH.

Koauposanue u pacrosuaBanue 00pa3oB (1300pakeHnii, CUMBOJIOB, TEKCTOB, 3alIaX0B, 3BYKOB)
C TOUYKM 3peHus (GU3NUYECKUX MPOIECCOB

IIpuknanusie

MopgenmpoBanue (pusnmuecKux IPOIECCOB.
MogenupoBanue (U3UIECKUX YCTPOICTB.
Cosnanue 6a3 faHHBIX U 60a3 3HAHWN 9KCIEPTHBIX CUCTEM U paboTa ¢ HUMU
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Tabauua 4

ME)KHPEAMETHbIe CBA3U C XUMMnen

AcmeKTs!
MEeXKIIPEeIMETHBIX CBsA3eil

Copmep:xaHue
MEYKIIPEeIMETHBIX CBA3EH

TeopeTnueckue HcTopus U ImepCleKTUBLI PA3BATHA AIlllIapaTHOI'0 o0ecleueHns KOMIbIOTePOB, KaHAJIOB CBA3U
Ha OCHOBE 3HAHUN M3 XUMUMU.
KoxupoBanue u pacrnosHaBanue 06pas3oB (1300paskeHnil, CUMBOJIOB, TEKCTOB, 3allaX0B, 3BYKOB)
C TOYKM 3PEHUSA XMMHUUECKOM COCTABJAIOIIEH, CUHTEeTUUECKNE IMOJNMEepPhI

IIpukaagubie MogenupoBaHue XUMUYECKUX IIPOIECCOB.

Cosnanne 6a3 JaHHBIX U 6a3 3HAHWUI 9KCIEPTHHIX CHUCTEM U paboTa ¢ HUMU

Tabauya 5

Memnpenmeﬂlble cBA3U c 6uonorven

AcnekTsr
MEeXKIIPeIMETHBIX CBSA3el

Copep:xaHue
MeJKIIPeIMETHBIX CBA3el

Teoperuueckue TexHUKaA 6€30MACHOCTH C TOUKY 3PEHUA OMOJOTUUECKOTO 30POBbS UeJIOBEKA.
OpraHbl YyBCTB Y€JI0OBEKA U KJIACCUDUKAIINA HHMDOPMAIIAY 10 CITOCO0Y BOCIIPUATHUS U€JIOBEKOM.
KonupoBanue u pacrosHaBanue 00pas3oB (1300paskeHnit, CHMBOJIOB, TEKCTOB, 3alIaX0B, 3BYKOB)
¢ 6MOJIOTUYECKOI TOUKU 3PEHUA.
CTpyKTypa Mo03ra uejoBeKa.
Buosornueckas mosnexysa, mosuexkyaa [IHK, monexkyna PHK, nykmeorumbt

IIpuknagasie MopgenupoBaHUe OMOJOTHYECKUX TIPOIECCOB.

MopenupoBaHue 5BOJIIOINOHHBIX IIPOIECCOB.
Cosganne 9KCIEePTHBIX CUCTEM II0 OIIpe/ie/IeHUI0 3a00IeBaHus U JeUeHUI0 00JIe3Hel.
Cospmanue 6a3 JaHHBIX U 0a3 3HAHWI SKCIEPTHBIX CHCTEM U paboTa ¢ HUMU

Ta6auuya 6

ME)KHPEAMETHbIe CBA3UN C PYCCKM N1 NTHOCTPAHHbIM A3blKaMu

AcmeKTs!
MEKIPEIMETHBIX CBA3EH

Copep:xaHue
MEKIIPEIMETHBIX CBA3EH

Teoperuueckue

3HaK, CUMBOJI, aJ(aBUT, MOILIHOCTH aJI(PaBUTA, €CTECTBEHHBIE SI3bIKU, dJIEMEHTHI €CTECTBEHHOTO
SI3BIKA, MOP(MOTIOTUUECKII aHAINS U CUHTAKCUYECKII aHAIN3 SJIEMEHTOB eCTECTBEHHOTO SI3BIKA.
Koguposanmue nu(DoOpManuu.

SHAYNMOCTh 3HAHWS AHTJIUMCKOTO S3BIKA [JIS OCBOEHWS KOMIIBIOTEPA U PABJIMYHOTO IPO-
rPaMMHOTO 06ecIeueHus

IIpuknanasie

Cosganne 3JIeKTPOHHBIX CJIOBapeii.

PaspaboTka sIeKTPOHHBIX [T€PEBOSUNKOB.

Pas3paboTKa rosiocOBBIX IMMOMOIITHUKOB.

Paspa6orka uaT-60TOB.

IIpumeHeHUe BHAHUS aHIJIMHACKOTO S3BIKA IIPY OCBOEHUU sI3IKOB IIPOrPAMMUPOBAHUS

Tabauua 7

MexxnpegmeTHbie CBA3U C nuTepaTypoi

AcmnexTsl
MEKIIPEeIMETHBIX CBA3EH

Coxepoxanue
MEJKIIPEeIMETHBIX CBA3EH

Teoperuueckue

Wudopmarus 1 CMbICI.

CaoticTBa nHGOPMAIUH.

IleHHOCTHBIN acmeKT MHGOPMAIIHH.

Tlouck nHOpPMAaIIUU.

CeMaHTUUECKUHN U IPAarMAaTUYECKUI aHAIN3 SJIEMEHTOB €CTECTBEHHOTO S3bIKA

IIpuknanubie

CosmaHue 9J1eKTPOHHOMN O6MOGINOTeKHU.
Cosganne 0a3 mTaHHBIX U 0a3 3HAHUU U paboTa ¢ HUMMU.
PaspaboTKa sJeKTPOHHBIX IIEePEeBOAUYNKOB, M'0JIOCOBBIX MOMOIIHUKOB U 4aT-00TOB
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Ta6aruuya 8

MexnpeameTHble CBA3M C UCTOPUEIA

AcmexTbl
MeXKIIPeIMETHBIX CBA3ei

Conmepsxanue
MEKIIPEIMETHBIX CBSA3eH

Jranbl Pa3BUTUA BBIUUCIUTENBHON TEXHUKU, POJb MHGOPMAIUY B PA3BUTUU OOIIECTBa, WH-
¢dopMaIuOHHbIE PEBOJIIOIIUU.

Mudopmarusausa obIecTBa KaK INI00AJBHBIN NCTOPUUYECKUH IIPOIIECC, eTO COCTOSHUE U TIep-
CIIEKTUBBI PA3BUTHS, POJIb MHMDOPMAIIMOHHBIX TEXHOJOTUH B MICTOPUUECKOM Pa3BUTUM OOIIIECTBA,
HCIIOJIb30BaHMe UCTOPUUECKUX cBefeHuil (6uorpaduu, MpeaoCchblIKN BOSHUKHOBEHUA U AP.)

Teoperuueckue

HpI/IKJIaHHbIe Pa3pa60TKa IIporpamMm Jisgi peaju3aliuyd UCTOPUYECKUX IIPOIIECCOB.

Cosnanne 0a3 JaHHBIX 1 0a3 3HAHUNA SKCIIEPTHBIX CHCTEM, COAEPKAIINX UCTOPUUECKHUE JATHI.

MopgenmupoBanue UCTOPUUECKUX CPAKEHUI.
Co3zmaHue WHTEMIEKTYATbHBIX KOMIBIOTEPHBIX UTD C YUETOM MCTOPUUYECKUX CBEIEHUH

MexnpeameTHbie cBA3U ¢ pr3nUecKon KynbTypon

Ta6ruuya 9

AcmexTsl
MeJKIIPeIMEeTHBIX CBs3ei

ConmepsxaHue
MeXKIIpeIMeTHBIX CBA3eiH

pesyJbTaToB.

TeopeTuuecKkue IIpaBuia moBefeHUA B KOMIBIOTEPHOM KJiacce.
3mopoBbecbeperarolnye TeXHOJIOTUH.
IIpoBenenne GUBKYJIBTMUHYTOK HA 3aHATUAX
IIpurnagasie MogenupoBaHUe MPOIECCOB TPEHUPOBOK CIIOPTCMEHOB C I[€JbI0 JOCTHKEHUS MaKCUMAaJIbHBIX

Cosnanue 6a3 faHHBIX U 0a3 3HAHWN 9KCIEPTHBIX CHCTEM U paboTa ¢ HUMU

4. 3aknoueHmne

Taxum o0pasoM, 3HAUNTEJIbHBINA ITOTEHIINAT TAKOK
IpeaMeTHOH 00JacTu MHPOPMATUKY, KaK MCKYCCTBEH-
HBIH WHTEJJIEeKT, CBUAETEJIbCTBYET O HEOOXOAMMOCTH
aIeKBaTHOTO OTpa’KeHUsd 3TOH obJacTu B 06Ieodpa-
30BaTeJILHOM Kypce MHMOpMATHUKU. Pe3ysbTaThl IIPO-
BEJIEHHOTO HCCJIeOBAHUA I03BOJIAIOT cHOpMUPOBATH
cofiep;KaHme OOyUYeHUS OCHOBAM MCKYCCTBEHHOTO WH-
TeJIJIEKTa, KOTopoe OyaeT 0a3upoBaThbCsA Ha COAEeP:KaHNN
0053aTeIbHOTO Kypca MHPOPMATUKY OCHOBHOM IITKOJIHI.

HecmoTps Ha OTCyTCTBUE AUTAKTUUYECKUX DJIE€MEH-
TOB MCKYCCTBEHHOTO WMHTEJIJIEKTa B 00pPa30BaTeIbHBIX
cTaHJapTax, MOMKHO IPEIJIOKUTh Pa3JUUHbLIE TPAEKTO-
puu o0yueHHs OCHOBAM WCKYCCTBEHHOI'O WMHTEJIJIEKTa
3a cUeT BapMaTWBHOCTH 00Iero obpasoBaHus. Tax,
Onaromaps yBeJIWUYEHUIO YUeOHBIX YacoB 3a CUET YACTU
yueOHOro IJIaHa, opMupyeMoit cyobeKTamMmu o6pasoBa-
TeJBHOTO IIPOoIlecca, BOBMOMKHO OOyUeHHe OCHOBAM HC-
KyccTBeHHOro mHTesmexkTa yuamuxeda IX—XI Kimaccos
Ha ypokax mH(GOPMATUKH, a TaK/Ke Ha 3aHATUIX Kypca
110 BBIOODPY (9JIEKTUBHOTO Kypca).

IIpu ob6yueHMM OCHOBAM HCKYCCTBEHHOTO WHTEJI-
JIEKTA BOBHHUKAET HEOOXOAMMOCTH B CHUCTEMATU3AIUU
U 0000IIeHNY paHee M3YUEeHHOr0 MaTepuaia, B (popMu-
POBaHUM W CTPYKTYPUPOBAHUM yUeOHOTO MaTepuasa
I KOHKPETHOTO Bo3pacTa ydallluxXcs, B IMOA0Ope WH-
BapMaHTHBIX (OTHOCUTEJIHHO IPOTPAMMHBIX CPEICTB) 3a-
maunii. Tako# MOAX0M faeT BOSMOMKHOCTD IITKOJbHUKAM
Hay4YuThCsI 0000IIIEHHBIM cIIoco0aM AesATeIbHOCTU [IJIs
5 (EeKTUBHOTO NCIIOJIb30BAHUA CPEJICTB UCKYCCTBEHHOTO
WHTEeJJIEKTa, T03BOJIsIeT (POPMUPOBATH 3HAHUA U YMEHUA
IS CaMOCTOSATEJIBHOTO OCBOEHUS PA3IUYHBIX CPEJCTB

nHAOPMAIITMOHHBIX TexHoJiornii. OcBoeHUe Ke KOHKPeT-
HBIX CPEJCTB MCKYCCTBEHHOI'O MHTEJIJIEKTA He TOJIMKHO
SABJIATHCS CAMOIIEJIBI0, er0 He0OXO0AMMO PacCMaTPUBATE
B KAUeCTBe 3aKPeIlIeHI paHee N3yYeHHOr0 Marepuania,
a caMu CpeficTBa — B KauecTBe NWHCTPYMEHTOB /IS aBTO-
MaTHU3aIUY NHTEJIEeKTYATbHON AeATeIbHOCTH YeoBeKa.

JaibHeliee uccjieJoBaHNe TaKKe He00OXOAMMO CBsI-
3aTh CO CHHIKEHMEM BO3pacTa IIMKOJbHUKOB, HaUMHAIO-
mux o0yueHre B 00J1aCTH UCKYCCTBEHHOTO MHTEJLIeKTa,
¢ (p)OPMHUPOBAHNEM COAEPIKAHNA 00YUCHNA, OCHOBAHHOT'O
HA IIPEEeMCTBEHHOCTH MEXKAY PAa3JINYHLIMHU YPOBHAMU
00111er0 00pa30BaHMUA.

CnncoK Ncnonb3oBaHHbIX UICTOYHUKOB

1. HamumounanbHbIil gokJaan Poccuiickoit @emepamuu Ha
II Mexagyuapogaom koHrpecce IOHECKO «O6pasoBanue
u undopmatura» // WMudopmaruka u obpasoBanue. 1996.
Ne 5. C. 1-20.

2. ITocnenos JI. A. CranoBienme undopmatuku B Poc-
cun // Mrdopmarura. 1999. Ne 19. C. 7-10.

3. Koaun K. K. Unpopmatuka Kaxk (QyHZaMeHTaJIbHAS
Hayka // Mudopmarura u oGpasosauue. 2007. Ne 6. C. 46—55.

4. Acnuykuu JI. H., [lanunesuyw T. B. CoBpeMeHHbIE IIPO-
osembr Hayku. M.: BUHOM. Jla6opaTropus suanuii, 2008. 294 c.

5. Katimun B. A., Illezcones A. I'., Epoxuna E. A., ®e-
Orowun [. II. OcHoBbI MH(MPOPMATHKYN U BBIUUCIUTENHHOI
rexHuku. M.: IIpocsemierne, 1989. 272 c.

6. Cemarxun H. I., 3anozoea JI. A., Pycaxose C. B., Ille-
cmaxosa JI. B. Uudpopmarura. M.: Jlaboparopus BasoBbix
3uannii, 1998. 464 c.

7. Acnuykuti JI. H. VckyccTBeHHBIN mHTEJIeKT. M.:
BUHOM. JlaGoparopusa suauuii, 2012. 197 c.

8. Kaaunun U. A., Camviakuna H. H. Uuadopmaruka. M.:
BUHOM. Jlab6oparopusa suanuii, 2013. 212 c.

9. Cemarxun HU. I'., Acnuuyrkuii JI. H. O BO3MOMXHOCTAX
npernogaBanus « ICKyCCTBEHHOrO NHTEJLJIEKTa» B 001e00paso-




ISSN 0234-0453 « UHOOPMATUKA N OBPA3OBAHUE - 2019 « N2 6 (305)

BaTesbHOM mIKoie. http://www.lbz.ru/metodist/lections/12/
files/about.pdf

10. Jlonamun A. K., Ilnexarnosa M. B. O He06X0ZUMOCTH
usy4ueHUus 0CHOB «ICKyCCTBEHHOTO UHTEJIIEKTa» B IIKOJbHOM
Kypce urbopmarTuru // Marepuans: Beepoccuiickoit HaydHO-
MpaKTUYeCKOl KoH(pepeHuu « MaTemMaTuka, QusnKa, XUMUSI,
undopmaruka. Teopus u npakturkas. Komomua: I'CI'Y, 2015.
C. 167-169.

11. Murphy R. F. Artificial intelligence applications to
support K—12 teachers and teaching: a review of promising
applications, challenges, and risks. Santa Monica, CA: RAND
Corporation, 2019. 20 p. DOI: 10.7249/PE315

12. B KHP mosBujcs mepBbIi ITKOJbHBIA YUYEOHUK IIO
OCHOBaM MCKyccTBeHHOrTo mHTesuaexTta // PHUA Hosoctu.
28.04.2018. https://ria.ru/20180428,/1519657500.html

13. I'punwkyn A. B. lHpopMamuoHHbIE TEXHOJIOTUU
B IIKOJBHOM Kypce MH(DOPMATHKU KaK OO0BEKT U3YUEHUS
u cpencTBo oOyuenus // CrymeHdeckas Hayka. M.: DroH-WH-
dopm, 2018. C. 169-173.

14. Bocosa JI. JI. CoBpeMeHHbIe TEHAEHIIUU PAa3BUTUSI
IIKOJIBHOM mH(popMaTuky B Poccuu u 3a py6eskom // MubOp-
maTtuka u oopasosaume. 2019. Ne 1. C. 22—-32.

15. IIpukas MunucrepcTBa oOpasoBaHus u Hayku Poc-
cuiickoit Penepanuu or 6 okrsa6psa 2009 roga Ne 373 «06
YTBEP:KAEHUN U BBeJeHUU B JelicTBue (eaepasbHOTO TO-
CYZapCTBEHHOTO 00pas3oBaTeIbHOTO CTaHAApPTAa HAYAJIBLHOTO

ob1tero obpasoBanud». http://www.consultant.ru/document/
cons_doc_ LAW_96801/

16. IIpukas MunucrepcTBa o0pasoBaHuUsA U HaAyKu Poc-
cutickoii @expeparnuu or 17 mexkabpsa 2010 roma Ne 1897 «06
yTBep:KAeHNN (helepasbHOT0 TOCYLapCTBEHHOTO 00pa30oBaTeIb-
HOTO CTAaHZApPTA OCHOBHOrO 06Iero oGpasoBaHms». http://
www.consultant.ru/document/cons_doc_ LAW 110255/

17. ITpurkas MunucTepcTBa o6pasoBanusa u HayKu Poccuii-
ckoit Pegeparuu ot 17 mas 2012 roga Ne 413 «O6 yTBep:«-
neHuu (enepasbHOTO TOCYZAapCTBEHHOTO 00pPasoBaTEIbHOTO
cTaHzapTa cpegHero ofmero odpasoBaHHA». http://www.
consultant.ru/document/cons_doc_ LAW 131131/

18. 36epesa E. M. IllkonbHBINI Kypc HUHPOPMATUKU
B YCJIOBHSAX BApUATHBHOTO 00pasOBATEJBHOrO mpoimecca //
Crynenueckas Hayka. M.: 9xoH-Uudopm, 2018. C. 230—236.

19. Jlesuenro HU. B. @opMupoBaHre WHBAPUAHTHOTO CO-
IepsKaHus I[IKOJBHOTO Kypca MH(POPMATUKHU KaK dJIeMeHTa
dyHIaMEHTAJIbHON METOANYECKON IIOATOTOBKU YUUTEJell MH-
dopmaruky // BecTHuk PoccuiicKOro yHHBEPCHUTETA APYKOBI
HapomoB. Cepus: Mudopmarusamusa oopasopanus. 2009. Ne 3.
C. 61-64.

20. Jlesuenxo U. B., Kapmawosa JI. H. Vcnonb3oBanue
Me)KIIPeMEeTHBIX CBs3eil MHOOPMATUKU [ PasBUTUS IIO-
3HABATEIBHOII MOTHBAIIMHI CTapIIeKJIAcCHUKOB // BecTHuK
Poccuiickoro yuuBepcurera apy:x0b HapomoB. Cepusi: Mudop-
marusanusa oopasoBanusa. 2010. Ne 1. C. 35—40.

BASIC APPROACHES TO TEACHING ELEMENTS
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Abstract

The article discusses the feasibility of teaching the elements of artificial intelligence in school course of informatics and

identified a problem in determining the main approaches to such training. The purpose of this article is to reveal the possibility of
forming the content of school course of informatics in the field of artificial intelligence based on system-activity, fundamental and
interdisciplinary approaches.

The analysis of the scientific-methodological and educational didactic literature in the field of artificial intelligence, the
generalization and systematization of the experience of teaching the elements of artificial intelligence to schoolchildren made it possible
to determine the goals of teaching the elements of artificial intelligence in school course of informatics; reveal the requirements
for the formation of concepts in the field of artificial intelligence; highlight in course of informatics for basic school a knowledge
system on the basis of which it is possible to teach elements of artificial intelligence; to identify intersubject communications, the
implementation of which will allow schoolchildren to successfully master knowledge and skills in the field of artificial intelligence.

The results of the study are a methodological basis for the formation of the content of training in the field of artificial intelligence
and they can be used to develop sections of school course of informatics related to artificial intelligence, as well as elective courses
in secondary school. The research materials may be useful to specialists in the field of informatics teaching methods and informatics
teachers.
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PA3BUTUE METOLOJIOTMYECKOW KYJNIbTYPbI YYALLUXCA
NMPU OPFTAHU3ALUN NHOOPMALIMOHHO-MO3HABATEJIbHOW
AEATEJIbHOCTU

0. M. KopuyaxkuHa'

T ®edepansHeiii uccnedosamensckuii yeHmp «MHgopmamuka u ynpaeneHue» Poccutickoli akademuu HayK
119333, Poccus, 2. Mockaa, yn. Basusnosa, 0. 44, kopn. 2

Annomayus

B crarbe 06Cy»KIar0TCS Pe3yIbTaThl TEKYIIUX MCCIEA0BAHNN, CBA3AHHBIX C COAEPIKAHNEM U MPAKTUKOM PAa3BUTHUSA METOLOJOTMYECKON
KYJbTYPBI yUalluxcs cpegHeil ImrkoJsbl. 0030p HAYYHO-METOAUUYECKUX WMCTOYHUKOB, OJIM3KUX K paccMaTpUBaeMoi mpobJeme, IIOKasal,
YTO XOTs B HACTOSIIEE BPEMS POCCUICKUM IeJArOTUUYECKIM COOOII[ECTBOM OCO3HAETCS HEeOOXO0AUMOCTb (POPMUPOBAHUS METOAOJIOTMYECKON
KYJIBTYPBI IIKOJIBHUKOB IIyTeM DasBUTHUs CUCTEMHOIO MBIILIEHNS Yepe3 YCBOEHUE IIPEJMETHBIX M MEeTAIPeJMETHbIX MOHATHI M UTO JJIs
9TOrO CO3/AHBI BCe O0'BEKTUBHBIE YCJIOBUS, CTPATEIMY OBJIAJEHUs U YIPABJIEHUs 3HAHHEM B XoJe WH(OPMAIMOHHO-II0O3HABATEJIHHOMN [es-
TeJILHOCTY YYAILIUXCS U €e CAMOPEryJIsAUY B 3HAUUTEIbHON CTeIIeHN He OTPA00TaHbI ¥ OCBEIIAIOTCS B IEJAarornyecKoil Jureparype BecbMa
orpannyenHo. Hacrosiiee ucciefoBaHUe MPEACTABISET CO00M IMOIBITKY aBTOPA XOTs ObI OTYACTU BOCIIOJHWUTH CYILECTBYIOLIUN IIPOGEI.
B konTexcre (HOPMUPOBAHUA METONOJOTUYECKON KYJbTYPHI YUAIIUXCS OCHOBHAS POJIb OTBOAUTCS YCBOEHUIO OOOOIIEHHBIX IPEAMETHBIX
¥ MeTalpeJMeTHBIX MOHATUH B X0/e NH(POPMAIVIOHHO-T03HABATEILHON AeATEeIbHOCTH, KOTOPOe HEOOXOAUMO YUAIIMMCS JJIS CUCTeMATU3AIII
3HAHWI B M3y4YaeMbIX MPEeJMETHBIX 00JacTAX ¥ OPHEHTHPOBAHO HA AKTyaJbHbIe yyeOHbIe MOTPEOHOCTH U JIUTEJIbHYI0 00pasoBaTEIbHYIO
nepcrextuBy. HauGosee addeKTUBHbIE CIIOCOOBI YCBOGHUS MIPEAMETHBIX ¥ METAlPEeAMETHBIX IMOHATHUI PeaJnus3yIoTCs B IPOIECCe PEeIeHUs
CJIOYKHBIX yUeOHO-II03HABATENIBHBIX 3a/1aU ¥ KOHIUENTYAIN3aI[uy yueOHOM CUTYalnK ¢ IOMOIIBI0 KOTHUTUBHBIX ¥ METAKOIHUTUBHBIX CTDPA-
reruii. B KauecTBe MHCTPYMEHTAIBHOIO MOJIS PeaJu3allyiyl ONKUCHIBAEMOro MOAX0/AA BhICTYIAeT MHGOPMAMOHHAS o0pasoBaTeIbHAs cpeaa
JJIEKTPOHHOTrO yueOHUKA. ABTOD BBIPAYKAET HAZIEIKY, UTO PE3YJILTATHI UCCIEI0BAHUS 3aMHTEPECYIOT YUUTEIeH-TIPAKTUKOB, METOAUCTOB U [Py -
IUX IPeACTaBUTE N IIeIarornyeckoro coo0IecTsa, KOTOPhle CMOTIYT TAKKe [OAEIUTHCA CBOMM OIBITOM PAabOThI B YKA3aHHOM HAIIPABJIEHUM.

Kniouesvle cnosa: mMeromosornyecKkas KyJbTypa, 9J€KTPOHHBIN yueOHUK, YHUBepCabHble yueOHBIE NeiiCTBUs, YKPYIHEHHBIE
IUAaKTHUYEeCKUe eIMHUIbI, 0600IeHHbIe TIOHATUS, MeTalpeAMeTHbIe KOMIIETeHI[UY, MeTanpeJMeTHas YHUBEPCAINs, NH(DOPMAIOHHO-
[Oo3HABaTeJbHAS AESATeJIbHOCT, NHGOPMAIMOHHO-00pa30BaTeJbHasA Cpeja.
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1. BBepeHme COCTABJIAIONINX, COOTBETCTBYIOIIUX TPEOOBAHUAM IIPO-
(eccuonanbHOrO cranmapra meparora [2, c. 87—120]:
IIo0 memodonozuyieckoii Kyavmypoi JAuiuHOCMU 1) COMOKYABTYyPHOE W HAyYHOE MUPOBO33PEHUE
NOHUMAEMCS CLOHCHASA (KOMNIEKCHAS ) 0esmeslbHOCMb, (chopMupoBaHHOE IIEJIOCTHOE IIpeAcTaBieHue o0
Komopas Xxapaxkmepusyemcs «MHOMECMEEeHHbLMU OKPYKAIOIEeM MUpPe C TOUKU 3PEeHUs JIMYHOCTHU,
mexHon0ZUAMU, cYbsexmamu u/unu npedmemamnu Oe- CIIeI[UAJINCTA U TPAKIAHWHA);
ameavHocmu, Kozda 00HUM U3 npedmemos 00HOU KoM- 2) obsasaHMe yCTOMYMBOM CHUCTEMOl B3TJIAAOB, OC-
nJeKCHOU OesmenlbHOCMU ABAAI0MCA dNemenmbl OpY2zol HOBAHHOU HA 00'bEKTUBHBIX 3HAHUAX O PeaIbHOMI
KOMNAEKCHOU UAU dNemeHmapHol OeameavHocmuy [1, JeCTBUTEJHFHOCTY U YMEHUU ee OecIIpUCTPaCTHOM
c. 44—45]. 3a cueT MHOTOYPOBHEBOI MEPAPXUU BXOJ - orneHKH (yOerKIeHns);
X B Hee KOMIIOHEHTOB KOMILJIEKCHAA IefarornuecKas 3) byHmamMeHTaJbHOE 00pasoBaHMe, BKJIOUAIOIIEe
IesATeJIbHOCTh 00JIaJjaeT JOTMYECKO CTPYKTYpPOii, a 3a 3HAHUSA W KOMIIETEHIIUW HE TOJHKO II0 CBOEMY
cueT IPUUYUHHO-CJIEACTBEHHBIX OTHONIEHUN MEXKIY TIpeMeTy M METOJUKE €T0 IIPENoaBaHMsA, HO U 10
HUMU — BPEeMeHHOI cTpyKTypoii [1, c. 45—46]. PAOY CMEKHBIX AWCIUILINH, a TaKyKe 10 (hUJIo-
Ilo HemaBHETO BpeMEHU TEPMUH «METOJ0JIOTHYe- codum, nIeJaroruke, ICUXOJOTUHU, JIOTUKE (YacTo
CKad KyJbTypa» MPUMEHAJCA UCKJIIOUNTEIbHO K JINY- IpU HAJIUYUYU ABYX-TPEX BBICIINX 00pasOBaHUIA
HOCTH TIeJarora — Y4YHuTeJsd, HaCTABHUKA, ThIOTOPA — U YYEHOU CTeleHNn);
B KOHTEKCTE OCYIIEeCTBJEHUA UM IIPO(ecCroHaTbHON 4) 6azoBas (opma mpodeccuoHATBLHON AeATeIbHO-
nesaTeabHOCTU. TaKkoe mMpeacTaBieHNEe METOI0JIOTIYe- CTM — KOMILIEKCHAsA IPeIMEeTHO-MEeTOAUUYecKas

CKOI KYJbBTYDPBI ITegarora ro3BoJisieT Ha3BaTh I1IECTh ee AeATeIbHOCTD,;




NEQATOTMYECKIMIA OMNbIT

5) cII0COOHOCTD MMOCTOSTHHOTO CAMOCOBEPIIIEHCTBOBA-
HUS B JUYHOCTHOM 1 IpodecCHOHATIBHOI cdhepe
¥ TOTOBHOCTH K HEMY;

6) crtoco6HOCTh K pediieKCHUU M CaMOOPTaHU3aIIUKN
cBoell TpodecCuoHATBLHON AeATeIbHOCTH.

Heorpemnemoii yacThio METOAOJIOTMTUECKON KYJIbTYPHI

rejjarora ABJISIETCS OBJIAJIEHUE METO0JIOTHel mpodeccu-
OHAJILHOM JIeATEBHOCTH, T. €. CIIOCOOHOCTHIO I YMEHUEeM
CTaBUTD U PEIaTh MeJarOTUUeCKUe 3a1aul, OCYIIIeCTBIATE
pedieKCHIo U OLIEHKY 9TOi AesareabHocTH. C MOMOOHBIX
TIO3UIINH MOXKHO OTIepeThCs Ha TOJTKOBAHUE CJIOBA JMemo-
donozus, copmynupoarnoe A. M. HoBUKOBBIM IIpuMe-
HUTEJIHHO K YUeOHOMH AesITeIbHOCTH: Memodonozus — nmo
yueHue 00 opzanHu3ayuu npodyKmueHol desmenbHOCMU,
HANpaeaeHHoU HA NoLYueHUe 00BeKMUBHO UAU CYObek-
MueHo H06020 pezyavmama [3, c. 3—6]. 3uanume o cod-
CTBEHHO ITPO(heCCHOHAILHON HesaATebHOCTH, ee (opmax
U CPeICTBAaX IT03BOJIAET METOJOJOTUHU BBHIPAbATHIBATH
CpezcTBa U OPYAUA TOM AeATenbHocTH [4, ¢. 60—61], a 1mo-
CKOJIBKY apCeHaJI 3TUX CPEJICTB U OPYAUil, HAKOIIUBIITUICS
K HACTOSIIEMY BpeMeHH, BecbMa OOIIIMPEeH, TO UX BLIOOD
U KOMIIOHOBKA IJd4 d(P(EeKTUBHOTI'O paspelleHnsd KOH-
KPETHBIX MeJaroTMUYecKuX MpobJeM ITyTeM OpTraHU3aIuu
eSTeJILHOCTH B HOBBIX (DOPMAX U HAMPABJIEHUSX IIPE]-
CTaBJISIOT CO00I OTAENBHYIO BeChbMa HEeIIpPOCTYIO 3aJauy.
K BaXHBIM HampaBJIeHUAM MPOdeCcCUOHATBLHON Mes-
TEJILHOCTY YUUTEJIsI, KOTOPhbIe BOSHUKJIU B CBS3U C IIepe-
xogoM Ko PI'OC obirero o6pasoBaHUsA BTOPOTO ITOKOJIE-
HUS, MOYKHO OTHECTHU PeIlleHre BOIIPOCOB (hOPMUPOBAHUSA
U Pa3BUTUSA METOHOJIOTUYECKON KYyJIbTYypPhl yUAIUXCS,
YTO BBI3BAHO YCJIOBUSIMU, B KOTOPBIX pasBUTHE MH(pOPMAa-
IIIOHHOI0 00IIecTBa 1 MH(pOPMATHI3AIMA 00PA30BAHIS BbI-
XOIAT HA HOBBIN BUTOK. OTH PEATUH BEAYT K YCIOKHEHUIO
3a/au, pelIaeMbIX YUYUTEJIeM COBMECTHO C YUaIllMMUCH
B XOJIe OpraHu3anuu 06pas3oBaTeILHOTO IPoIiecca, Koraa
MIPUOPUTETHBIM BUIOM yueOHO-IT03HABATEIBHON 1esATehb-
HOCTU CTAHOBUTCA MHMDOPMAIMOHHASA JeATEJIHHOCT.
Ceromusa nH(GOPMAIIMOHHAS AeATETHFHOCTH IO3HAIOIIIE-
To cy0'beKTa BBICTYIAeT KaK KOMILIEKCHOE BOILIOIIEHNE
€ro TIPaKTUYECKOTO OIIbITa, KOTOPHIH TPU3BaH 00eCIIeUNUTh
TIO3UTUBHLIA Pe3yJbTaT IEJOT0 PAfa CMEKHBIX BUIOB
IesATeIbHOCTH, O00BeIUHEHHBIX 00JIaCTIMU HAHO-, OMO-
UH(O-, KOTHUTUBHBIX ¥ COIMOTYMAHUTAPHBLIX TE€XHOJIOTHH
(HBUKC — NBICS), ciuBamomuxcsa B eqUHYI0 CUCTEMY
KOHBEPT'eHTHBIX TeXHOJOoru# (cM. mogpobHee B [5—9]).
K macrosmemy sramy pasBUTHUSA U WHTETPAIIUU IIIU-
POKOTr0 CIeKTpa TeXHOJOT NI IPUBEJI LEJbIH Pl 00beK-
TUBHBIX 00CTOATENBCTB, 00YCIOBIEHHBIX UHPOPMAYUOH-
HOU pe6osloyuell, 3aBOeBaBIIIel KJI0UeBble IO3UIIUY Ha
YeTBEPTOM dTalle TPOMBIIIIJIIEHHON peBoJionuu. [Ipexae
BCEro, 9TO CBA3AHO C IMOABJIEHNEM HOBBIX TEXHUUYECKUX
cpencTB, crIoco00B HAKOIIEHUA U Iepenadu mHOOpPMA-
nuu (poboTusalus, NCKYCCTBEHHbBIN NHTEJLIEKT, mapaJi-
JIeJIbHBIE BBIYUCJIECHUSA, CYIEePKOMIIbIOTEPHI, OOJIBIIITE
MaHHbIe, HAHOTEeXHOJOTUY, KOTHUTUBHBIE TEXHOJIOTHUN),
a TakiKe C BOBHUKHOBEHUEM MPUOPUTETHOTO TEXHOJIO-
TMYECKOr0 THUIAa COIMAJILHON KOMMYHUKAIIUM UYJEHOB
00IIIecTBa, XapaKTePU3yeMOoro NHTeIIeKTyalIbHbIM B3au-
MOJIeICTBUEM, KOTOPOE 3aTparuBaeT BCe YPOBHU UeJIOBe-
YEeCKOTO OBITHUSA IIyTEM IIOCTPOEHUS MEKJIUIHOCTHBIX OT-
HOITIEHUH B aHTPOIIOJIOTUTYECKON IapagurMe COXPaHEeHM T

HaIIMOHAJIBbHOM U 00IIeKyAbTYPHOI ugerTuuroctu [10].
B PaMKaX KOHBEPI'€HTHOI'O aTaIlla Pa3BUTUA HAYKU II0-
IOOHBIE M3MEHEHUA BBISBAIN TEXHOJOTUUECKYIO TPaHC-
dbopmManuio MHCTPYMEHTATbHBIX CIOCOOOB IMOJYUEHUS
HAYYHOTO 3HAHUA: TIePEOPUEHTAIINI0 HAYUHOH AeaTelhb-
HOCTH C IIO3HABATEJIbHOU HA MIPOEKTUBHO-KOHCTPYKTHUB-
Hy0 (co3maHue 00bEKTOB C 3aJJaHHBLIM Ha60POM CBOCTB,
cunepretnueckoe ycuienume NBICS-texHosoruit u ux
MOJIHOE CJIUSHUE B eQUHYI0 HAYUYHO-TEXHOJOTHUYECKYIO
obusiacts 3HanuA) [11, c. 117].

Kpowme Toro, cienyeTr IpuHATH BO BHUMAaHIe HEO0X0-
IUMOCTH WHTETPAIINYN TPAAUIIMOHHBIX TEJaTrOTUUYECKUX
¥ HOBBIX MHGOPMAIIMOHHBIX TEXHOJOTHUH, TOTPEOHOCTD
B KOTOPOI Bce OOJIBIIIE MCIBITHIBAIOT UJIEHBI II€JaTOrU-
YEeCKOT0 COoO0O0IlecTBa, He HAXONAIIWE PasyMHOI'O 00b-
sSICHEeHUSA HU3KOM 9h(HeKTUBHOCTU IIPUMEHEHNUS CPEACTB
nHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEeXHOJOTHUH
B yuebHOM mporiecce. ITogo0Has nHTerpaIusa BKJIOUYAET
IATH OCHOBHBIX (popM — c(ep IeATeJbHOCTU Ieaarora
W yYaluxcsd: IMCUXOJOTO-TIeJaroTuuecKyo, TeXHOJO-
TUYECKYI0, MHDOPMAIMOHHYI0 (MeTampegMeTHYIO),
SIIMCTEMOJIOTUUECKYIO (METAKOTHUTUBHYIO) U KYJbTY-
pocoobpasuyio (akcuosiornueckyio) [12, c. 8].

2. GopmupoBaHue n pasBuTvie
MeTOA0NOrMUYeCKON KyNbTypbl yUYaLuXcs

BaskHeHINTIM KOMIOHEHTOM WHTErpPAIluU TPagUIl-
OHHBIX MIEJATOTUUECKUX UM HOBBIX MH(POPMAIIMOHHBIX
TeXHOJIOTUH fABJseTcA mHGOPMAIMOHHAas cdepa, IIo-
CKOJIbKY UMEHHO B 9TOIi 00J1aCTH IIPOUCXOIAT OCHOBHBIE
cojlepsKaTeIbHBIe TpaHchopMaIuu ciocoboB 1 Gopm
yueOHO-II03HABATENbHON JeATeTbHOCTH, ITPOIBIIIONTNX -
cs1 yepe3 HOBbIe 00pa3oBaTeIbHbIE TEXHOJIOTUH, KOTOPHIE
TIpeJIaraioT yIammMces NHCTPYMEeHThI OCBOSHU A 3HAHUA
0 3HAHUAX, HNYTAX HUX CAMOCTOATEJIHLHOTO IIOJYyUEHUS
U PEIeHus CJOMKHBIX yueOHO-TI0O3HABATEJIbHBIX 3a/7ad.
OueBUHO, YTO MeTalpeAMETHBIN XapakTep mHOOpPMA-
IMUOHHOI c(epbl MHTETPAIluu CIoco6CTBYeT (hopMUpo-
BaHUIO ¥ PA3BUTUIO KYJbTYPHI CUCTEMHOTO MBIIILIEHUS
yUalnXxcs yepes OBJAJeHUe CTPATEeTUSIMU TOJyUeHUs
3HAHUA ¥ YIOpaBJIeHUSA 3HAHWEM — KOTHUTUBHBIMU
¥ METaKOTHUTUBHBIMU 00pPa30BaTEIbHLIMHU CTPATEIu-
amMu’. A 6a30BBLIMHM KOMIIOHEHTaMH HH(DOPMAIAOHHON
IesATeJbHOCTU, KOTOpas 0003HAUeHa B COBPEMEHHBIX

«Koznumuenvie o6pasosamenvhvie cmpamezul OIPEfeIsIIOTCs
KaK MEHTaJIbHbIE IIPOIECCHl, HAPABJIEHHbIE HA IepPepadoTKy
nHDOPMAINH B IIeJIAX 00yUeHNsA U OPUeHTUPOBAHHBIE Ha BOC-
IpusTHe, YCBOEHNe, XPaHeHNe W M3BJeUueHrne MH(OPMAIUN
13 IIaMATH, [IPeBpallleHle ee B 3HAHWUA IIyTeM JOCTHUKeHU
MOHMMAaHNUA, a TaKyKe MIPOAYLIUPOBAHUE HOBON HMH(MOpPMA-
uuu ¥ HOBOro 3HaHUs. OHM CIOCOGCTBYIOT AOCTUIKEHUIO
3alJIaHNPOBAHHBLIX PE3yJAbTATOB y4eOHO-II03HABATEIbHON
neATenbHOCTU». «MemakozHumueHvle 00pa3osamenbHbvle
cmpamezuu — CTPaTeruy OBJAJIEHUS 3HAHWEM, KOTODBIE
HCIOJIB3YIOTCS [JJIsl PEryJIsUU yueOHO-I03HABATEILHOM esi-
rTeabHOCTH. OHU YIPABIAIOT (POPMUPOBAHKEM U PASBUTHEM Pe-
TIyJAATUBHBIX YHUBEPCAJIbHBIX YUeOHBIX JeCTBUI, HAIIPUMEp:
COITOCTaBJIeHNEe HOBOUM MH(MOPMAIIUY C YKe YCBOEHHOIT; BBIOOD
ONTUMAJBHBIX [AJIA PEIIeHNs JaHHON yueOHO-I03HABATEIbHOMN
3aJauy CTPATeruii MBIILIEHNA; INIAHNPOBAHNE, MOHUTOPUHT
U OIleHKAa IIpollecca MBIILIEHUA U Ap.» [muT. mo: 13, c. 264].
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@Ir'oC C(II)00 kak mHODOPMAIMOHHO-TIO3HABATEIbHASA
IeATeNbHOCTE [14], aBaaiorca YV I, paccMaTpuBaeMbie
B KauecTBe MUHUMAJbHBIX AEATEJIHLHOCTHBIX KOMIIO-
HEHTOB MeTalpeIMEeTHOTO COAEpP:KaHUA 00pasoBaHUI,
3aMyCKaIUX MeXaHU3Mbl (DOPMHUPOBAHUS 0a30BBIX
KOMIIETEHIIUII U IperkJe Bcero nH(popMaIrnoHHON KOM-
nerennuu [15, c. 47, 50—51].

NubopManmoHHO-TIO3HABATEIbHAA JeATEJIHLHOCTH
SIBJISAETCA CAMBIM CJIOJKHBIM Ha CETOAHSIITHUMN MeHb BU-
JIOM YeJIOBEUECKOH AeATeJbHOCTH, KOTOPaA CBA3aHA CO
cbopom, XpaHeHUEeM, 00paboTKOI, mepefavueii, aHATI30M
¥ OIleHKOI mH(popmaluu ¢ mpuMenenuem cpeacts UKT,
uyTOo obecleunBaeT MO3UTUBHBIM PE3yJbTAT HE TOJILKO
9TOTO KOHKDPETHOT'O BHUJA AEATEJIbHOCTH, HO W DsAna
IPYTUX, 00beMMHEHHBIX 00J1aCTbI0 KOHBEPTeHTHBIX
TexHOoJIOTHH. B mporecce nH(GOPMAIIIOHHO-II03HABATEIb-
HOM IeATeTbHOCTU MPOUCXOIUT YCBOEHUE YUAIITUMUCS
mpeIMeTHBIX W MeTalpeIMeTHBIX 3HAHUM, a TaKiKe
(opMupOBaHTE COOTBETCTBYIOIINX KOMIIeTeHIIU. B me-
papXxuu KOMILIEKCHOI yue6HO-I03HABATEIbHON AeATe b-
HOCTH MH(POPMAIMOHHO-TI03HABATEIbHAS JeATEIbHOCTD
YUaIIUXCA UTPaeT KJIUYEBYIO POJIb HE TOJHKO B CHIY
HEeOOXOAMMOCTHY PeaJM30BaTh BHIIIENEPEUNCIeHHBIE
dyurmuu. B HacTosAee BpeMsA 3TOT BUJ KOTHUTUBHON
JeATeJTbHOCTH 00JamaeT HabOpOM MeTampeaMeTHBIX
XapaKTePUCTUK, BOILJIOIIEHHBIX B PA3INUYHBIX (hopMax
VHHOBAIIMOHHBIX 00pPa30BaTeIbHBIX TeXHOJJOTHUH.

C TOuKmM 3peHUA I'HOCEOJIOTHU (TEeOpUU IIO3HAHUA)
nHGOPMAIIMOHHO-II03HABATEIbHASA NEeATEJTbHOCTh JAeT
BO3MOXKHOCTDH BBICTPOUTH B IIPEACTABIEHUN YUAIIUXCS
HAYYHYIO CUCTEMY 3HAHUHU W YCTPOMCTBA MBLINLICHUA,
T. €. c)OPMUPOBATH COBOKYITHOCTD B3TJISIIOB, MPUHIIH-
TI0B, METO/IOB U CITOCOO0B OPTraHU3aIuU MBICIUTETbHOMN
IesATebHOCTH, OCHOBAHHBIX Ha I[€JIOCTHOM BOCIIPUATUU
OKPYJKaIOIIero Mupa. B 9TOM COCTOUT ee UCKJIIOUH-
TeJbHAs BajKHOCTb Kak (hakTopa, 00yCIOBUBIIIETO CY-
IIeCTBEHHBbIE M3MEHEHUS, MPOUCXOAINE B CIIOCcObax
OpraHM3aIuy MBIILJIEHUA B TIePUOJ] HEYKJIOHHOTO Pas-
BUTUA WHOOPMAITMOHHOTO 00IIlecTBa.

OCHOBHBIE COCTABJIAIOIINE METOJOJIOTHUECKOM KYJIb-
TYPBI 3peJIOTo crertuaiucra (megarora), mepeurnciaeHHbIe
B IpeIBIAYINEM pasfese, BRICTYIIAl0T B CTPYKTYPe MeTo-
JOJIOTUUECKOH KYJIbTYPhI YUAIIUXCSA KAK KOMIIOHEHTHI,
HaIIPaBJIEHHBIE HA JOCTU KEHUE IJIaHUPYEeMbIX JIMYHOCT-
HBIX, IIPEIMETHBIX U MeTaIpeIMeTHBIX 00pa3oBaTeNhb-
HBIX pesynabraToB [14, 16]:

1) muposo33perue: chopMUPOBAHHOCTH MUPOBO33Pe-
HUS, OPUEHTUPOBAHHOTO HA I€JIOCTHOE TTPEeCTaB-
JIeHIE O MUPe U COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAYKU M OOIIECTBEHHOU IIpaK-
THUKM, OCOBHAHIE CBOET'0 MeCTa B MOJUKYJILTYPHOM
MUpe, HPABCTBEHHOE CO3HAHWE U IIOBeJEeHWE Ha
OCHOBE YCBOEHUA 00IIeUeI0BeUeCKUX IIEHHOCTE;

2) yOexcOenus: poccuiickas rpaskIaHCKAS UEHTIY-
HOCTBH, TATPUOTHU3M, TPaKIAaHCKAA MO3UIUA KaK
aKTUBHOT'O M OTBETCTBEHHOTO UJI€HA POCCUMCKOTO
001I[eCTBAa;

3) uenenonazanue yueOHO-NO3HABAMENbHOU Oes-
mejbHOCMU: OCBOEHHE OCHOBHOM 00pasoBaTesb-
HOII IporpaMMbl, Ha 0a30BOM ypOBHE HaIpaB-
JIEHHOU Ha olecmeuenue o00Ie00pasoBaTeIbHON

U OOIIEeKYJbTYPHOUN IIOATOTOBKY U HA YIJIyOJIeH-
HOM YPOBHE HaIlpaBJEHHON Ha MOJATOTOBKY K IIO-
cIenyoIemMy mpod)ecCuoOHaAIbHOMY 00Pas0BaHUIO;

4) cobcmeenHO YyueOHO-no3nasamenvbHas Oesmelb-

HOCMb: OCHOBHAS (hopMa yUeOHOM! IeATeTbHOCTH —
nHGOPMAIIMOHHO-TI03HABATEIbHAA, BKJIIOUAIOIIA
yMeHIEe OPHUEHTUPOBATHCA B PABJIUYHBIX KCTOU-
HUKax nHGOpMAaluu, KPUTUUYECKU OIeHUBATH
U MHTEPIPEeTUPOBATh NHMOPMAIINIO, I0JIYIAEMYIO
U3 PaBJIMYHBIX UCTOUHUKOB, YMEHIE UCII0Jb30BATD
cpexncra KT B perieHnr KOTHUTUBHBIX, KOMMY-
HUKATUBHBIX W OPraHMU3aIMOHHBIX 3a7a4;

5) o6pasosanue u camoobpa3o8aHue: TOTOBHOCTH
U cioco6HOCTH K 00pa3oBaHUIO, B TOM YHCJIE Ca-
M0006PAa30BaHUIO, HA MPOTAKEHUU BCEU JKU3HU,
CO3HATEJIbHOE OTHOIIEHWEe K HEempPePBIBHOMY 00-
PaBOBAHUIO ;

6) camoopzarHu3ayusl UHGOPMAUUOHHO-NO3HABA-

menvHOU OeameslbHOCMU: YMEHUE CaMOCTOATEIb-
HO OIPEJEJATH ITeJU U COCTABJATH ILJIAHBI JIesd-
TEeJILHOCTU, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
IeATEeJIbHOCTb, BBHIOMPATH YCIEINIHbIe CTPATEeTHU
B DaBJMYHBIX CUTYallWsAX, BJAJETh HABBIKAMU
paspeliieHus mpobJeM, pPasBUBATL CIOCOOHOCTH
¥ TOTOBHOCTb K CAMOCTOSTEJIbHOMY IIOUCKY
METOJOB DeIlleHuA MPaKTUUeCKUX 3aJad U IPU-
MEHEHUIO PA3JINYHBIX METOJOB ITO3HAHUA.

Ecnu cdepoit peanusanuu memodon02uydecKol Ky.ib-
mypsl nedazoza ABIsSETCA ero npodeccroHAIbHASA Aesd-
TeJBLHOCTh II0 OPraHu3al[iy 00pa30BaTeJbHOIO IIpoliecca
¥ HeTIOCPeICTBEHHO COIIPSIyKeHHbBIE ¢ Heit 001acTu, To chepa
IPUMEHEHUsT Memo0oL02U1ecKol KYAbMmypbl Yuaujuxcs
HAIPSIMYIO CBA3aHA C CAMOOpraHusaIeil yue0Ho-I103HaBa-
TeJILHOM IeATeTbHOCTH U, B YACTHOCTH, HeATEIHHOCTU UH-
(hopMaIMOHHO-I03HABATEIFHOM KaK BasKHEUIIIE! ee YaCTH.

K sagauam oBiaseHus MeTOLOJOTHEl MHMOPMAIH-
OHHO-II03HABATEJbHON AeATeJbHOCTU YUYAIUXCA KakK
HEOT'hbeMJIeMO yacTu (JOPMUPOBAHUS UX METOLOJIOTHYe-
CKOI KYJbTYPbI OTHOCUTCS, IIPEXKIE BCETO, OCBOEHME Te-
OPETUUECKOro (CHCTEMHOT0) 3HAHUS IIyTEM COBMEIIeHU S
3HAHUEBOTO U [IeATEJIFHOCTHOI'O KOMIIOHEHTOB, a TaKiKe
oBJIa[leHUe IMUPOKUM Habopom Y¥Y][ — mos3HaBaTeNlb-
HBIX, KOMMYHUKATUBHBIX U PETYJIATUBHBIX, UTO JeKJa-
pupyerca B PI'OC OO Broporo mokosenusa [14, 16].
OCHOBOII CHCTEMHOTO 3HAHUSA, B CBOIO Ouepelb, SBJS-
eTcsi MHOTI'0ACIIeKTHOCTb, MHOTOMEPHAsI COBOKYIIHOCTH
KOHIENTYaJbHBIX (0000IIEHHBIX) MOHATHHN, CBeIeHHAS
B II€JIOCTHYIO CHCTEMY, BCECTOPOHHE IIPEICTABIISIOIIYIO
PeaTbHOCTh M3YyYaeMbIX IOHATUM, UX NTUHAMUYECKYIO
B3aUMOCBSA3b C APYTUMU KOMIIOHEHTAMU 3HAHUA.

VYcnenrnoit peanusanuy nHGOPMAIMOHHO-TIO3HABA-
TeJILHON AeATeJbHOCTH YUaI[UuXCs CIIOCOOCTBYET Mema-
npedmemuuilii n00x00, n00 KOMOPbLM 6 COBPEMEHHOU
nedazozuyeckol HAYKe NOHUMAEMCS 0P2AHU3AUUS 00-
pasosamenvHozo npoyecca, omoanuLezo nPuUopumem pas-

Ha Heo6X0AZMMOCTh 03HAKOMJIEHUS yUYalIUXCSd C METOZaMU
HAYUYHOTO IMO3HAHUS C [[eJIbI0 UX MMOATOTOBKHU K HaJIbHEUIIeMY
caMo00pa3oBaHMI0, UTO PABHOCUIBHO YCBOGHUIO METO/[OJIOTH -
YeCKOro 3HaHWS, YKA3bIBAJIA eIlle B CeMUIECATHIX rofax Ipo-
IIJIOT0 BeKa BBIAIOIIUIICS COBETCKUI METO/0JI0T 00Pa30BaHMU s
JI. §. Bopuna [17, c. 41].
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8UMUI0 CNOCOOHOCMU UWLKOJLbHUKA MblCAUMb. B pesysinb-
TaTe Pa3JIUYHbIX ()OPM U BUIOB MBICIUTEILHOM NEATeh-
HOCTY IPOMCXOAUT YCBOEHIE YUAIITUMUCS IPEeIMETHBIX
3HaHUM, (POPMUPOBAHUE U PA3BUTHE METAIPeIMeTHBIX
KOMIIETEHIN, BOILJIOIIEHHLIX Ha NPAKTHUKE B YMeHUe
COBEPINATH IIUPOKUI CIIEKTD II03HABATEJbHBIX, KOMMY-
HUKATUBHBIX U PEryIATUBHBIX Y Y/l B J1000i1 m3yuae-
MOl mIpeaMeTHOU objacTtu. K TakuM Imo3HaBaTEIbLHBIM
IefcTBUAM, PAOOTAIOIITNM B PAMKAX 3aMKHYTOTO ITUKJIa
IIpoIecca MO3HAHUA U COUETAOIINIMCS C TIOJHBIM AUAAK-
THYECKUM IUKJIOM O0yUeHHA , KOTOphe KPOMe 3TOTO
BOCTPe0OBAHLI B PA3JUYHBIX cpepax UeloBeUeCKOU
JIesATeJIbHOCTH, OTHOCATCS YMEHU:

e aHAJIM3UPOBATh MH(POPMAINIO, CUCTEeMaTU3UPO-
BaTh IIOJIyUeHHBbIE 3HAHUA, KJACCUDUIIUPOBATH
dbaxTeI, ABIEHUA, COOBITHU;

e BBIIENATH CYIECTBEHHbIE MPUBHAKU IIPEIMETOB
U SIBJICHUIT;

e CpPaBHUBATH, COIOCTABJSATH, IIPOU3BOAUTH 0000-
IIeHUsA Ha OCHOBE YaCTHBIX IIPU3HAKOB;

e leJaTh BLIBOJABI II0 aHAJIOTUU;

® BBIABJIATH IPUUNHBI COOBITHUIH;

e BBEIBOAUTDH CJEJCTBUA M3 COBOKYIHOCTU (haKTOB
(mpuMepoB);

e OmpeesNATh CTATyC MOHATHS B OO0INel cucreme
3HAHUSA U TIP.

3a cueT COOTBETCTBYIOIEHl KOOPAMHAIUU IIO-
3HABATEJbHBIX IMPOIECCOB IIPOUCXOJUT BCECTOPOHHEE
pa3BuTHE JIUYHOCTHU, JOCTUT'AIOTCA IIJIaHNPYyEeMbI€ JINY-
HOCTHBIE, TPEJIMETHBIE U MeTalIpeJMETHBIE Pe3YIbTaThI
o0yueHUs M, Kak IJI00aJbHBIA pe3yJabTaT 00yueHusd,
dopMuUpyeTcs MEeTOAOJOTHYECKAsa KYyAbTypa yIaIuxc.

Ha npakTumke MerampeIMeTHBIH IOAXOL MOXKET
OBLITh peasn30BaH IIYyTeM OIOPHI Ha MPUHIIUIUAILHYIO
YCTAHOBKY IT0 YCBOEHUIO CUCTEMHBIX 3HAHUI: OBJIafleHIIE
0000IIeHHBIMU IPEAMETHBIMU 1 MeTalpeIMeTHBIMU TI0-
HATUAMU B XO/ie TPUMEHEHUA KOTHUTUBHBIX I METAaKOT-
HUTUBHBIX O0YUaIOIUX CTPATErHii, HAIPaBJIEHHBIX Ha
BBITIOJIHEHNE YUeOHO-TT03HABATEeIbHBIX 3aJaHNHA Pa3HBIX
THUTIOB B PA3JIUYHBIX YUEOHBIX CUTYyalUAX.

B kauecTBe mimocTpanmuu creaeM KpaTKUil 06-
30p BasKHeNmux (GaKTOPOB, KOTOPHIe HEOOXOAUMO
VUUTBIBATH B paMKaxX IPUMeHEHUA KOTHUTUBHBIX
¥ METaKOTHUTUBHBIX 00pasoBaTeJIbHBIX CTPATETHi,
CTIOCOOCTBYIOIIUX (POPMUPOBAHUIO ¥ YUAIITUXCA YMEHUI
caMoopraHusanuu nHGOPMAIMOHHO-T03HABATEIbHOMN
IeATeJbHOCTU Uepe3 YCBOeHUe O00O0OIIMeHHBIX ITOHATUI
IyTEeM PeIleHUd CJOMKHBIX yueOHO-II03HABATEIbHBIX
3a7a4 ¥ KOHI[ENTyaJIN3auu yue6HOH CUTyaIluu.

Yceoenue 06006wennbLXx npedmemublx u mema-
npedmemHbvLx NOHAMUL HeoOxoAuMO A1 GOpMUPOBa-
HUS TEOPEeTHUUEecKOll OCHOBBI 3HAHUI, IPUOOPETaeMbIX
yuamumucs. CorsiacHo ucciaenoBanusam JI. . Sopunoit
[17, c. 18—19] cucreMa KPYHHBIX TEOPETHUUECKUX Ka-
TEropuii COCTOUT M3 ABYX KOHIENTYaJbHBIX 00JIacTeii:

3a noanbwlil Qudarxmuveckull Yuki 00yieHus TPUHUMAIOT CTPYK-
TYPHYIO €IVHUILY 00pa30BaTEIbHOIO IPOIECCa, OCHOBAHHYIO Ha
COBMECTHOI paboTe BCEX €ro 3BEHbEB U O0JIAJAOIIYI0 BCEMU
€ro KaueCTBeHHBIMM XAPAKTEePUCTUKAMM, UTO O0eCIIeUMBAETCS
€IMHCTBOM B3aVIMOCBS3aHHBIX 3JIEMEHTOB, CJIY KAII[UM JIJIsI Opra-
HU3AIUY YCBOSHUS YUAIIMMUCS (PparMenTa yueGHOrO MaTepuala.

1) HAayYHBIX TIOHATHH, MOJYUYEHHBIX B pe3yJbTaTe
HAYYHO-TEOPETUUECKOTr0 0000IMeHNusa HAYUYHOUI
TeOpuUu U O0BEeAWHEHHBIX B KOMILIEKCHI 00BHEK-
TOB, UMEIOIIUX OOIIMe CBOMCTBA MU MPU3HAKH,
OCHOBHBIX 3aKOHOB (IIOJIOKEHUH, IPaBWJI) U Ha-
yuHBIX (aKTOB (IPUMEDPOB);

2) 6oJiee MeJKUX 3HAHUEBBIX KOMIIOHEHTOB, MMeEIO-
WX BBIPAKEHHYI0 MPAKTUYECKYI0 HaIlpaBJIeH-
HOCTb, TAKKMX KaK 3adaya, 3HAK, aJlbmepHamueéa,
apzymenm, KOHmMpapzymeHnm, npouecc, pazgumue,
npoéaema, CMblCL, CUMYAYUSL, CXeMa, UDeAIU3A-
yus, npeyedenm, KOOPOUHAYUS, KOHUENnm u Ip.

IlosTOMy B KOMIOHEHTHI 00s3aTeJIbHBIX 3HAHUI
NOJIKHBI OBITH 00A3aTEJIbHO BKJIOUEHBI KaK TaKue
BUBI MHGOPMAIMOHHO-TI03HABATEIBHON J1eATeJIbHOCTH,
KOTOpBIe HAITPaBJIeHbI Ha 00Ilee MOHUMAHNE CYITHOCTH
CHCTEeMHOTO 3HAHUSA U er0 COOTHECEHHOCTH C MeTasHaHM!-
eM (3HaHUEM O 3HAHWUM), TAK U AEWCTBUSA IO YCBOCHUIO
KOHKPETHBIX MeTalpeIMeTHbIX YHUBEPCAINi, KOTOPhIE
Ha 0OoJiee PAaHHUX CTYIEHAX O0yUeHUsA O0beAUHSIOT
0a30BbIE MeTalpeaMeTHbIe TOHATUA (3HAK, cumyayus,
cxema, 3a0aia B MX 3JIEMEHTAPHOM TOJKOBAHUM),
a Ha craplieil cTyneHu oO0ydueHHsS — 0o0Jiee CIOKHBIE
abcTpakTHBIE TOHATHS (npeyedenm, cucmema, udeanu-
3auyus, KoopouHayuus, KOHUenm u mp.).

Kpome Toro, mpuobpereHme CHUCTEMHOTO 3HAHUA
mpeJrogaraeT He MPOCTO YCBOEHUE OTIEJbHBIX, IMYCTh
JlasKe CKOJIb YTOMHO CJIOYKHBIX, IOHATHUH, HO B O0JIBIIIEH
CTeIleHU OBJIAJIEHNE CTPATETUAMU YCTAaHOBJIEHUA (QYHK-
IIIOHAJBHBIX CBA3EH MKy MOHATUAMU B KOHKPETHOM
mpeaMeTHON 06JIaCTM UJAU B MEKIUCIUIINHAPHOM
moJie ¢ TIOMOIIbI0O KOMIIOHEHTOB WH()OPMAIIMOHHO-IIO-
3HaBaTEJbHOU AeATeabHOCTH. VIMEHHO MOTOMY, UTO
MeTanpeaMeTHBIH MOAXOA IpejmnoaraeT HeOTIesu-
MOCTH 3HAHMEBBLIX KOMIIOHEHTOB OT [AeATeJIbHOCTHBIX,
JI. §I. 3opuna Bujesa OCHOBHYIO Iiejb (hopMUpPOBAHUA
CHCTEMHOTO 3HAHUSA CTAPIIEKJIACCHUKOB Uepe3 OCBOEHNE
YV u nocTr:KeHNe TIOHUMAHUA, KAKUM 00pa3oM COOT-
HOCSITCSI DJIEMEHTHI TEOPETUUECKUX 3HAHUN MKy co00it
U KaK GOPMUPYIOTCA UX CBA3U C IPAKTUKO-OPUEHTHPO-
BAHHBIMU 3HAHUEBLIMU KOMIIOHEHTAMU.

OcHoBHas mpobjeMa, CTOAIAas Iepel YUUTEJeM,
3aKJIOUAeTCsA B IOCTPOEHUHW DPAIllMOHAJIBLHOrO OajaHca
MEeXK/y SHAaHUEBBIMU U JeATEIbHOCTHBIMI KOMIIOHEHTaMMI
yepes pelleHHe y4eOHO-IIO3HABATEJBHBIX 3amad pas-
HOTO YPOBHA CJIOKHOCTH U PA3BUTHE IIYTEM JTOTO BHUIA
JeATeJbHOCTY IITUPOKOTo creKkTpa ¥Y¥Y/. 9To o3Hauaer,
YTO YYAIUMCS [IJIS YCBOEHUS O0OOIIEHHBIX ITOHSITHI
¥ B3aUMOCBS3€l MeKIy HUMU ObIBAET HEJIOCTATOUHO SKC-
TEHCUBHOM pabOThI C TEKCTOBBIM MAaTEPUAJIOM, B KOTOPOM
Ha ypOBHE O0BSICHEHUS W3JIOMKEHBI COOTBETCTBYIOIINE
TEOPETUYECKMe OCHOBBI, IYCTh Ja’Ke COIPOBOYKJAeMbIE
mpuMepaMu ¥ KOHIENITYaJbHBIMU BOIIPOCAMMU. ¥ Yalllv-
ecsi CMOTYT Ha MBICJIeIesITeTbHOCTHOM YPOBHE YCBOUTH
00001IIeHHbIe TOHATUA U3 HOBOTO PAJA HPEIMETHBIX
¥ MeTalpeAMeTHBIX KOMIIOHEHTOB (T. €. He TOJbKO IOHATH
UX cofep:KaHue, HO U YMeTh IPUMEHSATH TU ITOHSITUI
B yue0OHOU IIPaKTUKe U PEAJbHON JKUSHU) TOJHKO B TOM
cJryyae, eCJIy Ha IIPEeAMETHBIX U MeTallpeAMETHBIX YPOKaX
uM OyAyT IIpeajaraThCcs yueOHO-TIO3HABATEJbHBIE 3aja-
HUS, I1eJb KOTOPBIX — CAMOCTOATEIBHO HMCIIOJIb30BATH
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VHTEPaKTUBHbIE MHCTPYMEHTHI N3BJICUEHUS 9TUX TTOHATHHN
13 UCTOYHUKOB MH()OPMAIY, YCBAUBATD UX U TPUMEHATH
Ha IPaKTHUKe, a TakKe caMuM (GOpMYyJINPOBATH 3aqaul,
HAXOAUTh HEOOXOAMMbIe MCTOUHUKN MH(POPMAIIUU, OCY-
IIECTBJATh 0TOOP MHGOPMAINU U ee TPaHCHOPMAIIIIO
B 3HaHUA. [Ipy 9TOM POJIb YUUTEJIST COCTOUT B TOM, UTOOBI
OCYIIIECTBJIATH OO MOHUTOPUHT U OKA3BIBATH YUAIIM-
cs1 HeoOXOUMYIO TIOMOIIh B MHTErpanuu wHopMamuu,
W3BJIEUEHHON W3 PA3JINYHLIX HMCTOYHUKOB, 1 B d((deK-
THUBHOM MCIIOJIb30BAHUY MHTEPAKTUBHBIX MHCTPYMEHTOB
B XOJIe BBITTOJIHEHUS MPOOJIEeMHBIX 3aaHuUA.

Kak nokasbIiBaeT COBpeMeHHas IeJarornyecKast Ipak-
THUKA, TPASUIIMOHHOE JeJieHre YUeOHO-T03HABATEeIbHBIX
3a/laHUI Ha PEIPOAYKTUBHBIE, BEIBOJHBIE U IIOMCKOBBIE
He TI03BOJIAET MPUMEHATH IMOAO0HYIO KJacCU(phUKAIIUIO
K KOHKPETHOU IIeJarorniyecKoy MeATeIbHOCTY IJIS BbI-
O6opa 06pa3oBaTENIbHBLIX CTPATETMI IPU UX BBHIIOJIHEHNIN.
B cBaA3u ¢ 9TuM 9(hHeKTUBHOE MCII0Ib30BaHNE KOTHUTHUB-
HBIX U METAaKOTHUTHUBHBIX CTpAaTeruii B paMaX HOBBIX
®@I'OC mogummMaeT mpobiaeMy KiaccupuKamuu yueOHo-
TIO3HABATEJIBLHBIX 3aJaHUM II0 YPOBHIO CIOKHOCTU. 1
9TOTO YUYUTEJII0 HEeOOXOAMMO MMEeTh WHCTPYMEeHTapwuii,
KOTODBI# OBbI MO3BOJIAT €My COOTHOCUTH PA3JNYHBIE TIO
CTeTIeHU CJIOJKHOCTH y4ueOHO-TIO3HABaTeNbHBIE 3aJaHU
C KOTHUTUBHBIMHU ¥ METAKOTHUTUBHBIMU 00pa30BaTeIb-
HBIMU CTPATETUAMM, BKJIOYAIOIIUMU KOHKpeTHbIe YY1,
a TaK’Ke YUUTHIBATD IEJIbIIl KOMILJIEKC KOMIIOHEHTOB:

e TeopeTUUeCKUe TPeOOBaHUA K AUIAKTUUECKOMH
cUCTeMe BBHINOJHEHUS y4eOHO-IT03HABATEIbHBIX
samanuii [18];

e KiaccuUKaAIUIO yueOHO-TIO3HABATENIbHBIX 3aj1a-
HUH B COOTBETCTBUHU C IIpoIleccamu mosHanus [19];

e KjaccU(DUKAINNI0 yueOHO-IO3HABATEJIBHBIX 3a-
JaHuil mo mpusHaky-npeanucanuio [20];

e COOTHOIIEHWEe YUeOHBIX 3aJau U yUeOHBIX Ileseit
[21].

B ocHOBY momo0HOUW KJaccu(pUKAIUU ITOJOMKEH
TIPUHITAT, COTJIACHO KOTOPOMY CJIOJKHOCTD 3aJJaHMS OIIpe-
nmesisgercsa He ()OPMaTOM TIPEACTABIEHU OTBETA U JaiKe
He CTOJIBbKO YPOBHEM U 00beMOM 3HAHUM (M3BJIEUESHHOTO
¥ BHOBbB IIOJIyU€HHOT'0), HEOOXOIUMBIX JIJIST €T'0 BBITIOJIHE-
HUs, CKOJIBKO HaO0OPOM, a TaKiKe CTEIEHbIO CIOKHOCTHU
VYV, ocyliecTBisseMbIX IIPU 3TOM yuamiuMmucsa. Biaro-
Iaps TaHHOM KJjaccu(UKAIUU Jbas yueOHO-II03HaBAa-
TeJbHAS 3aJaua PACCMaTPUBAETCA KaK IIeJIOCTHAS CHUCTe-
Ma OmpeieJIeHHOTO YPOBHSA CJIOYKHOCTHU, TO3BOJISIOIIA
¢ oMoIITbio Habopa Y'Y /] mpoBOAUTE JeKOMITO3UITUIO Ha
6oJiee TPOCTHIE JIEMEHTHI, KOTOPhIe, OTHAKO, He JTOJIK-
HBI yTPauUBaTh CBA3b HU C CAMOI CUCTEMOIT, HU MEKIY
co6oii. ITO maeT BO3ZMOIKHOCTH OPraHM30BaTh IIPOIECC
pellleHUs 3aJauM KaK II0CJeJ0BATEJbHOCTh IIO3HABA-
TeJbHBIX AEWCTBUM, ONMUPAIOIINXCSI HA €CTeCTBEeHHBIe
TICUXOJIOTUYECKEe MeXaHU3MbI TO3HAOIIETO CyOheKTa.

Brigaromuiica amMepuKaHCKUIT MaTeMaTUK W Me-
TOJOJIOT MaTeMAaTHUKU BEHTEePCKOTO IPOUCXOMKIEHUS
Owvepas Iloita (1887—1985) chopmyaupoBas BoceMb
TMCUXOJIOTUUECKUX MeXaHU3MOB, HEOOXOAMMBIX yua-
IIUMCS JJIs PeIlleHUs CJIOMKHBIX MaTeMaTUUeCKUX 3a7au
[22, c. 245—260]. 9T MexaHU3MBI MOT'YT IPUMEHATHCA
U B IIPOIECCe TIOWCKA DPeIlleHus HEeTPUBUAJBHBIX WU
TBOPUYECKUX 3aJa4 U3 APYTUX MPEeIMETHBIX 00JacTei:

1) mobunusayus — TpUBJIeUEHNE TOIIOJHUTEIbHBIX
CBeJIeHUN AJIs pelleHus 3aJaumn;

2) opeanusayus — apmanrtanus (IPUCIOCOOJIEHIE)
IOTIOJTHUTEJIbHBIX CBeIeHU K perraeMo 3aaue;

3) usonayus — dopMuUpoBaHUE «00pasa IIeJIOTO»
yepes ImoIepeMeHHOe PACCMOTPEHNE TO OTAEIbHBIX
neraJieil 3aavi, TO 3aJaUHON CUTYaIluN B II€JIOM;

4) komOuHayus — TpeacTaBIeHMne OOIell 3amadu-
HOIl CUTyallMu WHBIMU CIIOCO0AaMM C IIOMOIIIBIO
PaBIUYHBIX COEIUHEHUII ee 9JIEMEHTOB B HOBYIO
MBICJIEHHYIO KapTUHY;

5) pacno3naséanue — y3HaBaHUe B HEM3BECTHON 3a-
Jade M3BECTHBIX 00'HEKTOB;

6) scnomunaHue — nu3BJIeUYEHNE U3 JOJTOBPEMEHHOMN
NaMATU 3HAHUUN U CII0OCO00B JAEUCTBUSA AJA Pelre-
HUS 3a7a4W;

7) nonosiHeHue — TpPUBJIeUEHUE TOTOJHUTEJIbHBIX
pecypcoB (3HaHUl, geTaneil, 3J1eMeHTOB, ¥ ¥ ]|
¥ TIp.) AJIS paspelieHus MPOTUBOPEUnii, 00HapY-
JKeHHBIX B XOJle PeIlleHusA 3aJauu;

8) nepezpynnuposka — m3MeHeHUEe KOHMUTYPAIINU
(BHYTPEHHUX CBA3€I) MeKAY 9JeMEHTAMHU 3ajaun
C IeJbI0 NOCTUKEHUS HAWJIYUIIero MOHUMAaHUI
3amaun.

I9TU MeXaHWU3MBI, COOTHOIIEHWE MEXKIY KOTOPBIMU

II. ITofta mpeacTaBUI B Buje AuarpamMMbl « Kaxk MbI ryMma-
em» [22, c. 253], o cyTu cBoelt aBasioTCa Y Y [, pasBu-
BAIOIIMU MBICTUTEIbHBIE CITOCOOHOCTH YUAIITUXCA TTyTeM
MPaKTUYECKOTI0 IIPUMEHEeHUST 0000IIeHHBIX TPEAMETHBIX
¥ MeTampeIMeTHLIX IOHATHUN Kak Ha 9Tame yCBOEHUS
HOBBIX, TaK M B IIPOIIECCE PACIIMPEHUS BO3MOXKHOCTEH
WCIIOJIL30BAHMUSA Y2Ke N3BECTHRIX YUAIIINMCS YHUBEPCAIHIA.
Brigenennsnie [I. Iloita ncuxosornuecKkue MeXaHM3-

MBI MOTYT IPUMEHATHLCSA B TOI WU WHOM KOH(DUTypaumn
Ha BCeX dTalax PeIieHusa CI0KHOIN 3aJaum:

IpU aHaJu3e YCJAOBUS 3aJaUm;

pU BBIJEJEHUU MPOO0JeMbl U3 (HOPMYJIUPOBKU

3aJaHudg;

e IIpU OMpeJeIeHUN DJIEMEHTOB 3aJaull — 3aJaH-
HBIX U UCKOMBIX, & TaKyKe CBABEH MEXXKIy HUMU;

® IIpU TIOWCKE IPOTUBOPEUUU MEXKIY STUMU dJIe-
MEeHTaMU U CBA3SIMU;

e IIpU IIOWCKE WIyTel paspellneHus IIPOTUBOPEUU
(bopMyIUPOBKE IMPaBAOMOJOOHBIX THIIOTE3, BBI-
0ope HEOOXOAUMBIX CTpATeTuil, BepuUKAIUU
TUIOTe3 W BHIOOPE cpeau HUX HamboJiee paiuo-
HAJILHOMN);

e IIPU OKOHYATEJHHOU (DOPMYJIUPOBKE PEIIIEHUSA U eT0
3aBepInarnIleM aHannse (IPoBepPKe peIeHus).

OpuuM M3 MefarornuYecKuX IPUEMOB M0 (POPMUPO-

BaHUIO YMEHUI yUAIIUXCA BBITOJIHATH CI0KHBIE yueo-
HO-TIO3HABATEeJbHBIE (IPOOJEeMHBIE) 3aJaHusd, HAIpas-
JIeHHbIe Ha yCBOeHUe 0000IeHHbIX TIOHATHH, ABISETCS
KOHIIeNTyaIu3anusg yJeOHOI curyanun . KoHmenry-
anusanusa yueOHOU CUTyalluu pasBOpauynBaeTcs B ABYX

VYuebuasa curyanus — BeAyIas CMBICJIOBAS COCTABJSAIO-
mas y4e6HOro Impollecca, MCKYCCTBEHHO CMOJAEJMPOBAHHAS
yuyuTeJeM Ha YPOKe WU BHE €ro C IOMOIIbI0 MATEPUAJIOB
¥ MHCTPYMEHTOB y4eOHO-I03HABATEJIbHOU AesATeJIbHOCTH
¥ BBICTYNAWOIIAS B BHUZE OJHONM WINM HECKOJIBKHX yUeOHBIX
3alaHUi UK IPOOJIEeM.
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HaTIpaBJIEHUAX PabOTHI CO CHEINATBLHO OPTaHN30BAHHBIM
¥ TOATOTOBJIEHHBIM YUE€OHBIM MaTepUaioM:

1) sHaHUEBOM — (HOPMUPOBAHYE CUCTEMHOTO 3HAHUA
yJammxcsa 3a CUeT ABUMKEHUS OT IMEePBUUYHBIX
(mpocTefUINX) TEOPETUUECKUX KOHIIETITOB KO BCE
OoJiee m OoJiee aOCTPAKTHBIM KOHCTPYKTaM;

2) neATeIbHOCTHOM — COOCTBEHHO MH(MOPMAIIMOH-
HO-TIO3HABATEJIbHAA JeATeJbHOCTh II0 PEIIeHUI0
mPoOJIEMHBIX 3a7lad C MCIIOJb30BaHUEM KOTHU-
THUBHBIX ¥ METAKOTHUTHBHBIX 00pa30BaTeJIbHBIX
crparteruit (mpumepsl cMm. B [23, c. 78—81]).

O6pareHue K Ipoleaype KOHIENTYaIu3auu yueo-

HOII CUTyalluu IIPUBEZET K HaMeueHHOMY pPe3yJbTary,
ecJiM yualmecs caMH OCO3HAIOT ee HeoOXOZUMOCTH
U OyAyT MOTHBUPOBAHLI HA €€ OCYIIeCTBJIEHHE. ITO
BO3MOJKHO B Te€X CJyYasdx, KOTJa UMU OyJeT HaKOIJIeH
IOCTATOUHBLIN 00BbeM HH(poOpMaIUK, KOTOPBIA HE00XO-
OUMO TIOABEPTHYTH JIOTMYECKUM TpPaHCHOPMAIUAM —
aHaJM3y, CUHTE3y, KJacCUPUKAINU, KaTeropusaiuu,
CHUCTEeMAaTU3AINY U TIP. JJIA JOCTUKEHUA HOBOTO YPOBHSA
MOHUMAHUA W 3HAHWUN, a TaKiKe KOrJa OHU OBJIALEIOT
COOTBETCTBYIOIIIMMY BUAAMY MBICIUTEIbHBIX OTI€PATIUIA.
Taxum 06pa3oM, HA OCHOBE YIIPAKHEHUN U 3aJaHui
TIOBBINIIEHHOTO YPOBHS CJIOYKHOCTU, TOAMEPKUBAIOIIINX
OCHOBHBIE 3BE€HbA IIOJHOTO AUAAKTUUECKOTO IIUKJIA
00y4YeHUA U WCIIOJb3YIOIUX Pa3IUUYHble KOTHUTUBHBIE
¥ METAaKOTHUTHBHBIE CTPATErMU YCBOEHUSA 3HAHUN
U yIpaBJIeHUs YCBOEHUEM 3HAHUI, MOYKHO (POPMUPOBATH
crieruajbHbIe yCa0BUs (yueOHble CUTYyallil), MOTUBUPY-
[OIIFe yUalluxcA Ha IleJIeHalpaBIeHHOoe yeBoeHne 0000-
IIEHHBIX TPEMETHBIX U MeTalpPeMEeTHBIX TTOHATUH.

3. CamoopraHusauyua nHGOpMaLMOHHO-
no3HaBaTesNIbHOIN AeATENbHOCTY yYaLMXca

VYMeHusa caMoopraHM3aInuu WHOOPMAIMOHHO-IIO-
3HaBaTeJbHOU HeATEeJbHOCTU OTHOCATCSA K pasmeny
perynatuBHBIX ¥ Y], yuacTByomux B (hOPMUPOBAHUYU
MeTampeIMeTHBIX KOMIIETeHI[MH ydualluxcs HapaBHE
C II03HABATEJILHBIMU U KOMMYHUKATUBHBIMU ¥ ¥ ] (cM.
Komudurarop YV B [15, c. 429—441]). IlosTomy ux
MOKHO CUMTATH MeXaHU3MAaMM, KOTOPBIE CIIOCOOCTBYIOT
(GopMUPOBAHUIO M PA3BUTHUIO BCeX KOMIIOHEHTOB METO-
OJIOTMYECKOI KYJIbTYPHI yUaIlluXCsI — MHUPOBO33PEHNS,
y6exEIeHuit, CIIOCOBHOCTH ¥ MOTHBAIIY K 06PA30BAHNI0/
camM000pa30BaHUIO, & TaKsKe K IIeJIETIOJaraHu0 U CO0-
CTBEHHO yueOHO-II03HABATEJHHON eATEeIbHOCTU.

1 mocTpoeHMsA CUCTEMBI OCOSHAHHOI CaMOOPTraHM-
3anuy HGOPMAIMOHHO-TIO3HABATEILHON 1eATEIHEHOCTHA
yUaluxcs II0 YCBOGHMIO 0000IIIeHHBIX TOHATUH He00X0-
IVUMO VUUTHIBATH, BO-TIEPBBIX, 3TALI WH(MOPMAITMOHHO-
IMO3HABATEJLHOI AesTeJILHOCTH 1, BO-BTOPHIX, 0A30BYIO
CHUCTEeMY OCO3HAHHOTO DeryJIupoBaHUA IPONYKTUBHOU
JeITeJILHOCTY IIO3HAIOIIETo CyOheKTa.

dransl nHGOPMAIIMOHHO-I03HABATEIHLHON AeATe N b-
HOCTU YeJIOBEKA IIPEJCTAI0OT B BUE WM3BECTHOTO 3aM-
KHYTOTO ITMKJA:

e TIOMCK MH(pOPMAIINN;

e cOop mH(pOPMAINL;

e (popmanusanusa uHGpoOpPMaIIUN;

e (QunbTpanusa uHGopmMaLuu;

COPTUPOBKA MH(pOpMAIIUN;
apxuBamua nHOOPMAIINT;
mpeobpasoBanue MHOOPMAIIUY B 3HAHUSI;
3amuTa UHPOPMAIUN KaK WHTEJJIeKTYaJ bHOM
COOCTBEHHOCTH;
arrpoOupoBaHMe MOJyUYeHHBIX 3HAHUM;

e yTOUHEHVEe 3HAHWI Ha OCHOBE OMBITA, ITOMCK HO-

BOUM mH(DOpPMAIUL.

CucreMa 0COBHAHHOTO PETYIUPOBAHUS IeSTeIHHOCTH,
WU CAMOPEeTyJIANusa NesTeJTbHOCTH, Oblia IpeaIosKeHa
0. A. Kononkunsim [24, c. 14—15]. VIm GbLIO BBEZEHO
TIOHATHUE «00W,al CNOCOOHOCMb K CAMOPeYLAUUU» —
OdessmeslbHOCMHAS Kamezopus, onpedensouas Heodxoou-
Mule yesogexy Kaiecmaa 0ns 83aumodelicmsus ¢ okpy-
HaAWUM NPeOMEeMHLIM U COUUALbHbLM MUPOM, M. e.
Kauecmea, Komopvie mpebyomcs 048 0CYyu,ecmeieHus
npoyecca NO3HAHUA U COYUUAAUIAUUU, UMO «ABLACMCA
NCUXON0ZULECKUM KPpUMeEPUeM 4el06eKa Kak cyosexma.

Wcxons ux sTUX IOJIOMKEHUI, cofep:KaHue CHUCTe-
MBI OCOBHAHHOTI'O CaMOpPeryJupoBanHuAa NMPUMEHUTEJIbHO
K MHOGOPMAIMOHHO-TIO3HABATEJIbHON JeATeJbHOCTH
YUAIIUXCS 0 YCBOEHUIO 0000IIeHHBIX MOHATHN MOMKHO
IpeacTaBUTh TabauIlei Ha c. 22.

Wrak, ecau paccMaTpuBATL OJHY U3 BarKHEHITUX
CTOPOH CAaMOOPTraHU3aIlNU MHMPOPMAIMOHHO-TIO3HA-
BaTeJbHOI [OesTeJbHOCTH, CBSI3AHHYIO C YCBOEHHEM
00O0OIIEeHHBIX MOHATHUIN, KaK IIPOIECC 0CO3HAHHOTO Ca-
MOPEeryJIUPOBaHUA AEATETbHOCTH, TO MOKHO IIPUSHATD,
YTO ATAIBI ATOTO IIPOIECCA UTPAIOT KJIIOUEBYIO POJIb B yC-
BOEHUU CUCTEMHOTO 3HAHUSA U, CJIeI0BATEJIbHO, B (hop-
MUPOBAHUY METOHOJOTHUECKON KYJIbTYPHI YUAIITUXCS.

4. QopmunpoBaHne MeToOA0NOrNYeCKON
KYNbTYpbl y4almnxcs B VTHGOpMaLMOHHOM
cpepe 3NeKTPOHHOro yue6HunKa

B pasgene 3 GbLIO ITOKA3aHO, UTO CAMOPEryJISI[N
nH(GOPMAIMOHHO-I03HABATEeIbHON IesATeJbHOCTH yua-
IUXCS 0 YCBOGHUIO 0000IITEeHHBIX MOHATHMN, HAXOASICh
B pycJie MeTalnpegMeTHOr0 IIOAXO04a K OpraHu3alluu
yue0HO0-II03HABATENIbHOI JeATeIbHOCTH B IIEJIOM, pado-
TaeT Ha (POPMUPOBAHNE METOHOJOTHUUECKOM KYJIbTYPHI
yuamuxcsa. CoBpeMeHHbIEe TEeXHOJOTMYECKUEe WHCTPY-
MEHTBI, MO3BOJSAIONINE OPTraHM30BaTh MH(MOPMAI[MOH-
HO-TI03HABATEJIbHYIO eATEJHLHOCTh YUaIllNXCHd, PaBHO
KaK UM IPOEKTHpPOBaHME 00pas3oBaTENbHOrO IIpoIlecca
B (hOpMe MHTErpanuy TPASUIMOHHBIX IeJarornuyecKmux
¥ HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOIMI, IPEeJOCTaB-
JIAIOTCS HOBBIM IIOKOJIEHMEM 3JI€KTPOHHBLIX YUeOHUKOB
(9Y), xoropbie obGiamaioT (MM AOJIKHBI 00JamaTh!)
CJeYIONIMMY WHHOBAITMOHHBIMHU TEeXHOJOTUUYECKUMU
¥ IUJAKTUUYECKUMHU BO3MOKHOCTSIMMU:

1) 9Y mpeacraBasioT co00¥ cHenuaJbHO OPraHU’-
30BaHHYI0 HH(POPMAIMOHHO-00Pa30BaATEIbHYIO
cpeny ¢ (PYHKITHEH 00paTHOH CcBA3U, 00J1aJar0IIYI0
HaboOpOM HEeOOXOAMMBLIX HMHTEPAKTUBHBIX WH-
CTPYMEHTOB, KOTOPBIE IIO3BOJIAIOT OCYILECTBIATD
TIOJTHOTIEHHYI0 MH(MOPMAIIMOHHO-TI0O3HABATEIbLHY O
IeATeJHLHOCTD YUAIUXCs 0 YCBOGHUIO TPeIMeT-
HBIX U MeTalpeaMEeTHBIX IMOHSATUI; IJA 9TOr0
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Tabruua

CopepKaHue cucTeMbl 0CO3HAHHOTO CaMOpPerynnpoBaHus NHGOPMaLVIOHHO-NO3HaBaTeNbHOI AeATENbHOCTY YYaLNXCcA
Mo YCBOEHII0 06061eHHbIX MOHATUIA

KoMIIOHEHTHI MOJeIN CHCTEeMBI
OCO3HAHHOTO CAMOPETyJINPOBAHUS
[24, c. 190—209]

Ne

o/u CozmepsKaHIe KOMIOHEHTOB

Ocos3HaHUe IeJu AesATeJbHOCTU (HAIpuMep, yCBoeHHe O0OOIEeHHBIX ITOHATHUMN
XO0fie peleHus: yueOHOi 3amaun):

CKODPOCTb peaKIIuu;

TOUYHOCTH PEIIeHU;

ONTUMU3AIUA CII0CO0a PeIIeHNs;

MUHUMU3AIUA YUCJIa IPeIbABIEHNS MaTepuaia;

TpUBJIEYEHNE JOTMOJHUTEIbHON MHGOPMAIUU

1 Ilens mearenpHOCTH

e o 0 0 0o

2 Cy6BbeKTuBHASA MOJEJb YCIOBUI
IeATeIbHOCTH

Bri6op BpeMeHM ¥ Mepuojia OCYINeCTBICHUS AesTeTbHOCTH;

y4er IUHaAMUKU YCJIOBUU AeATeIbHOCTH;

YUEeT COOTHOIIEHUSA STAIOB JeATEIbHOCTH;

yYeT HOPMAJbHBIX W SKCTPEMAJbHBIX YCJIOBUIN AeSATEJIBHOCTU (PEryJsipHBIN
yueOHBII IPOIlecC MU dK3aMEHBI);

YMeHUe IPOrHO3UPOBATH MOCIEACTBUA AeATEIbHOCTH B 3aBUCUMOCTH OT YCJIOBUIA;
CIIOCOOHOCTD MOJUUHUTD YCJIOBUS AESATEJHHOCTH ee IeJN;

CIIOCOOHOCTh ONMTUMU3UPOBATH 9MOI[MOHAJIBHOE COCTOSHUE;

CIIOCOOHOCTDL CaMOPeryJasanuy PYHKIIMOHAIBHBIX COCTOSHUM, BEI3BAHHBIX IIPO-
eccamMu, IPOABIAOIIMMUCSA B PA3IUYHBIX KUSHEHHBIX CUTYAIUAX

3 CamomporpaMMUpPOBaHKe UCIIOJI-
HUTEJIbCKUX JeNCTBUN

e Br16op mporpaMMbI U CIOCOG0B ZeiiCTBUIA;

e BBIOOP MOCJIEOBATEIBHOCTH CIIOCOOOB IEeHCTBUN B MeATEILHOCTH;

pasiuyeHre UMIIUIUATHBIX U SKCIIUIUTHBIX KOMIIOHEHTOB [IeATeJIbHOCTU
[25, c. 40—41];

e (hopMHPOBAHUE CTPATETNHU AEATEJTbHOCTH

4 Kpurepunu ycnenrnocru e CooTHeceHUE KPUTEPUEB JIUUHOH YCIEIITHOCTU C 00beKTUBHBIMU T0KA3aTeIAMU
JIeATeJbHOCTH;

® «IIKaJIa Iporpecca» AeaTeIbHOCTH;

e (hopMUpYyIOIIlee OIeHUBAHUE

5 IlocTUTrHYTEIe PE3YJIBTATEL U UX
OIleHKa

CHuCTeMHOCTD TOJTyUeHHBIX 3HAHUIM;
CcTeleHb a0CTPaKIIUKU YCBOEHHBIX ITOHATHUIM;

exTUBHOCTN)

00J1aCTh MPUMEHEHUS MMOJYYeHHOTO CUCTEeMHOI0 3HAHUS;
COOTHECEHUE ITOCTUTHYTBIX Pe3yJIbTaTOB C IEeJbI0 AeATeJbHOCTU (OIeHKa 3(d-

Permrenue o KoppeKIuu cucTeMbl

e OmeHKa CTENeHN PACCOTJIACOBAHNUS MEKAY JOCTUTHYTHIM PE3yJIbTATOM U IIeJIbI0;
e BBIIBJIEHUE XapaKTepa 00paTHOI CBA3U MEXKIY I[eJbI0 U Pe3yJbTaToM;
yhIpaBjeHue o0paTHOH CBASHIO

IpeoyCMOTPEeH COOTBeTCTByIOINIUI mHTep(detic
U ynoOHBIE B KCIIOJH30BAHUU WHTEPAKTUBHBIE
VHCTPYMEHTHI: KOHCTPYKTHUBHBIE TBOPUECKUE
cpenbl, BUPTyaJbHBIE JJaDOpaTOPUM, CPEICTBa
MOJeJTUPOBAHUSA ABJIEHUN U IIPOIECCOB, CPEICTBA
COBIaHUA MHTEPAKTUBHBIX ILJIAKATOB, OPUEHTUPO-
BOUHBIX ¥ WHTEJJIEKTYaJIbHBIX KapT, rpaduKoOB,
cxeM, TabauIl, JIEHT BPEMEHU, OHTOJIOTHH, OIOP-
HBIX KOHCIIEKTOB, ()PEHMOB U IIP.; C UX ITOMOIIILI0
obecreunBaOTCsI MHOT00OpasHbIe (OPMBI KOJI-
JIEKTUBHOTO Y4Ye0OHOTO B3aMMOJEHCTBUS: OUHAS
¥ AUCTAHIIMOHHAA, WHAWMBUAyAJbHAA, MapHasd
WX TpyInnoBas paboTa, cMeIllaHHOe O0yJYeHue;

2) ammmapaT opraHu3auy yeBoeHusa 9Y , TOCTPOEHHbIH

TI0 IPUHITUITY YKPYITHEHHBIX TUAAKTUUECKUX eIN-
Hut, [26] u cocTosIuit n3 NHOOPMAITMOHHO-CIIPa-
BOYHOTO 0JIOKa, 6JI0KA TPEHUPOBOUHBIX 3aJaHUIA
U 06JI0KA KOHTPOJILHO-U3MEPUTENIbLHBIX MaTepua-
JIOB, TIOAIEPKUBAET OJTHBIA TUAAKTUUECKUN ITUKJI
00y4eHNs, KOTOPBIN YUNTHIBAET IICUXOJOTMUYECKIIEe
O0COOEHHOCTH YYAIlIUXCs, UX WHIUBULYAIbHBIN

IIO3HABATEJLHLIA CTUIb, 00eCIeunBaeT MHOI'000-
pasHble (OPMbI MHTEPAKTUBHOTO B3ANMOIEHCTBUS
¢ y4eOHBIM MaTepPHaJiOM, MOTHUBUPYET MBICJIU-
TEeJILHYIO JeATeJIbHOCTh IO PEIeHUI0 YueOHO-IIO-
3HABaTEJbHBIX 3aaU C IOMOIILI0 KOTHUTHBHBIX
¥ METAKOTHUTHBHBLIX 00pa30BaTeILHBIX CTPATETHIi;

3) yuebGHBIN MaTepuaJs IpeAcTaBIeH B OY B PasHbIX

dopmaTax, 06befUHEHHBIX OOIIINM ITO3HABATEb-
HBIM KOHTEKCTOM, UTO II03BOJIAET yYalluMCs
IeJIUTH €T0 Ha (hpparMeHThl, TOCUJIbHBIE AJIS YCBO-
€HUs, ¥ BBIXOJUTD U3 3aTPYIHUTEIHHBIX YUeOHBIX
CUTYyaIlNii, CBABAHHBIX C IIOMCKOM OITHUMAJIbHBIX
pelleHnii;

4) ucnosb3oBanue B JY BUIYAJbHBIX W ayauO-

OIIOP, OPMEHTUPOB, MOACKAB30K, MHCTPYMEHTOB
accoIMaTUBHBLIX CBS3€M MOMOTAaeT ydaliuMCs
(orycupoBars u pacciabiAT, BHUMaHUE KaK IPU
YyBCTBEHHOM U YMCTBEHHOM BOCIIPUATUN YUEOHOI
uHbOPMAIINY, TAK U IIPU ee IepepadoTKe, CTUMY-
JINPYS KOHIIEHTPAIINIO BHUMAHNUS HA aKTYaIbHBIX
00'beKTaX, MOJJIEIKAIIUX YCBOCHUIO.
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B pesyibraTe npespainesus nH(GOPMALUY B SHAHUS
C IIOMOIIBIO BJIEKTPOHHO-IN(PPOBBIX MHCTPYMEHTOB,
BCTPOEHHBIX B QY MM COBMECTHUMBIX C €T0 ILIaT(OPMOii,
IIKOJIBHUKY YYATCA OCMBICJIEHHO OTHOCUTHCA KaK K CJIOMK-
HBIM TIPEIMETHBIM, TAK U K aOCTPAKTHLIM MeTalpeaMeT-
HBIM IIOHATUAM, KOr'Zla IIPY YCBOEHUU IIPEAMETHBIX 3Ha-
HUHN ¥ OBJIAJEHUU COOTBETCTBYIOIINMU KOMITETEHIIVSIMUI
00001IIeHHbIe TTOHATUA (POPMUPYIOT CHCTEMHBIE 3HAHUSA,
a uepe3 MHMOPMAMOHHO-IIO3HABATEIBHYIO [ESTENb-
HOCTH — METOJI0JIOTHUECKYIO KYJIbTYPY YUaIIUXCA.

5. BbiBOAbI

IIpoBenenHoe mcciiegoBaHue 0 HEOOXOAUMOCTH (hOP-
MUPOBAHUSA METOMOJOIMUECKON KYJAbTYPBI YUAIUXCS
CpeHe IITKOJIbI [I03BOJISIET CAEIATh CJIeIYIOIIUE BIBOIBL.

1. MetropmosornuecKkasi KyJIbTypa mIpezamoJaraeT Ghop-
MHUPOBaHUE U PA3BUTHUE CUCTEMHOTO MBINIJIEHU
yualimxcsa uepe3 YyCBOeHUe IMIpeIMeTHBIX U MeTa-
MpeaMeTHBIX MTOHATHUH, OBJaJeHNe CTPATeTuIMU
DoJIyyeHusdA 3HAHUA M YIPABJIE€HUA 3HaHUEM
B XoJe MH(OPMAIMOHHO-IIO3HABATEIbHON [Ies-
TEJILHOCTH.

2. B ycioBUSIX KOHBEPTreHIIMM HAYK U TEXHOJO-
ruii, pacmupeHus WHGOPMAIMOHHBIX oOpa-
30BaTeJbHBIX MPAKTHUK, a TaK/Ke WHTerpamuu
TPaIUITNOHHEIX Tegarornyeckux u HoBeIx UKT,
nHOOPMAIMOHHO-TI03HABATEIbHAA AeATEIHHOCTD
yyaiuxcsi oboraiaercsi HOBBIM COAEepsKaHNeM
u mpuobperaeT MHHOBAIMOHHEIE (DOPMEI.

3. [lonumanue comep:;kauus, chepbl U CIOCOOOB
IIpUMeHeH!A 0000IIeHHbIX IIPeIMeTHBIX 1 MeTa-
TIPeIMETHBIX MMOHATUHN, KaK YacTh MHGOPMAIIHOH-
HO-TIO3HABATEIbHON AeATEIbHOCTH, HEO0XOJUMO
y4ammMes AJIA CUCTeMaTU3aIuy 3HaHUH B U3yda-
€MbIX IIPEIMETHBIX 00JIaCTSIX; OHO OPUEHTHUPOBAHO
Kak Ha aKTyaJibHbIe yueOHbIe ITOTPEOHOCTU, TaK
¥ HA JJINTEeJIHLHYI0 00Pa30BATEIbHYIO IEPCIIEKTUBY .

4. HaunbGosee sdPeKTUBHBIE CIIOCOOLI YCBOEHUS
TPeIMETHBIX ¥ MeTalpPeIMEeTHBIX ITOHSATHUH pea-
JINBYIOTCA B IIPOIIECCE PEUIEHUs CJIOKHBIX yueb-
HO-TIO3HABATEJIBHBIX 3aa4 W KOHIIENITYaIn3aIliuu
yueOHOl CHUTyalluu C ITOMOIIbI0 KOTHUTHUBHBIX
¥ METAKOTHUTHUBHBIX 00Pa30BaTeIbHBIX CTPATET U,

5. Knaccudukamus yueOHO-II03HABATEIbHBIX 3a1aU
10 YPOBHIO CJIOXKHOCTH II03BOJISET OPraHN30BaTh
IIPOITECC PEIIeHUs 3aJauy C OIIOPOIl HA €CTECTBEH-
HbIe TICUXOJIOTUYECKIE MEXaHU3MbI IeATeTbHOCTH
TI03HAIOIIETO CYyOBEeKTA.

6. ITesbio yCTAHOBKY yUaI[UXCcsA Ha KOHIENITYaIn3a-
MU0 yueOHOUM CUTyalluu SIBJISAETCS OOydueHUe ca-
MOCTOSITEJIbHOMY OIIePUPOBAHUIO0 KOTHUTHUBHBIMU
MHCTPYMEHTAMU M3BJIEUEHUS MIPEIMETHbIX U Me-
TaIPeIMETHBIX IIOHATUN U3 MCTOYHUKOB MHAOP-
MAaIlu1, OCO3HAHUIO UX COAEeP:KaHUsA, TPUMEHEHUIO
B yueOHOI MpaKTUKe U PeajbHOM KU3HU.

7. YMeHUA caMOOPTraHU3aluN M CAMOPETryJIANUYN UH-
(bopMaIOHHO-TO3HABATEILHO A€ATEIHLHOCTH CO-
CTaBJIAIOT BaXKHEHNIIYIO YACTh METOL0JIOTUUECKOM
KYJbTYPBI yUAIIUXCSA U SABJISIOTCS IPAKTAUECKIM
BOILJIOIIEHVEM HHTEerpaluy 3HAHUEeBOTO U [es-

TeJILHOCTHOTO KOMIIOHEHTOB B 00pa3oBaTeILHOM
mmporiecce.

8. UudopmanunornHo-o6pasoBarenbHasa cpema Y
obecrieunBaeT MOJTHOIEHHYI0 MH(OPMAIMOHHO-TI0-
3HABATEJBHYIO [eSTeJIbHOCTh YUAIlIMXCs 34 CUeT
COBOKYIIHOCTY IIPUEMOB, METOJOB U MEXaHU3MOB,
CIIOCOOCTBYIOIIUX PEATN3AIINY ITOJTHOTO JUAAKTH-
YECKOT0 IIUKJIA 00yUeHUs, CO3AeT YCIOBUA JJIA
HOBBIX ()OPM YUeOHOW KOMMYHUKAIINY, pPacIoJia-
raeT PasHOOOPA3HBIM 9JIEKTPOHHBIM KOHTEHTOM
C BO3MOJKHOCTBIO COPTUPOBKU U KOMIIOHOBKU
yuebHOII mH(MpoOpMAIUU U yueOHO-IIO3HABATEb-
HBIX 3aJJaHUM B COOTBETCTBUMU C ILJIAHUPYEMBIMU
00pas3oBaTeJbHBIMU PE3yIbTATaAMMU.

9. B xo0/le OIMCAHHBIX IPOIECCOB Y yUamuxcsa Ghop-
MUDYETCS METOJ0JIOTUYEeCKasaA KYJIbTypa PaboThI
¢ umHpoOpManuel, KoTopasd OpraHusyeT 3HAHUSA
B CTPOHHYIO CHCTEMY 3a CUET PaIMOHAJIbHOI'O
Oasramca MeKJy 3HAHUEBBIM U [esATeJIbHOCTHBIM
KOMIIOHEHTAMMU.
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THE DEVELOPMENT OF STUDENTS' METHODOLOGICAL
CULTURE WHILE ORGANIZING INFORMATION

AND COGNITIVE ACTIVITIES

0. M. Korchazhkina'

' Federal Research Centre "Computer Science and Control” of the Russian Academy of Sciences

119333, Russia, Moscow, ul. Vavilova, 44, building 2
Abstract

The article discusses the current research results related to the contents and practice of developing secondary school students’
methodological culture. At present, the Russian pedagogical community is aware that a need to form school students’ methodological
culture by developing systemic thinking through the assimilation of subject- and meta-concepts really exists. Moreover, objective
conditions have been created to trigger the process. However, the review of scientific and teacher training resources, which are close
to the problem under consideration, shows that the strategies for mastering and managing knowledge while performing students’
information and cognitive activity as well as its self-regulation are largely not worked out and are covered in pedagogical literature
in a very limited way. The study displayed is the author’s attempt to compensate, at least partially, the existing gap in this sphere.
In the context of forming students’ methodological culture, the main role is allocated to assimilating generalized subject- and meta-
concepts while performing information and cognitive activity that is necessary for students to systematize knowledge in the subject
areas being studied and that is focused on current educational needs and long-term prospects. The most effective ways to master
subject- and meta-concepts can be realized while both solving complex cognitive educational tasks and conceptualizing educational
situations with the help of cognitive and metacognitive strategies. The info-educational environment the electronic textbook has is
taken for an instrumental field to implement the approach described. The author hopes that the research results will interest teaching
practitioners, methodologists and other representatives of the Russian pedagogical community who will also be able to share their
experience in this sphere.

Keywords: methodological culture, electronic textbook, educational universal actions, integrated didactic units, generalized
concepts, meta-disciplinary competences, meta-concept, information and cognitive activity, information educational environment.
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A3bIK NTPOrPAMMUPOBAHNA PYTHON
B NEAATOIN'MYECKOM BY3E:
OT OCHOB A0 UCKYCCTBEHHOIO UHTEJIJIEKTA

K. B.Po3oB’, A. B. MogcagHNKOB'

" Hosocubupckuii 20cydapcmeeHHbili nedazozuyeckuii yHueepcumem
630126, Poccus, 2. Hosocubupck, yn. Buntotickas, 0. 28

Annomayus

B craTthe akTyanusumpyeTcs BBIOOP si3bIKa ImporpamMmupoBaHus Python mgas mpodeccmoHabHON MOATOTOBKU OYIYIIUX YUUTEJei
nHGOPMATUKY B IlefarorunueckoM Byse. Python, aBnsasch ogHuM u3 HanboJsiee aKTyaIbHbIX A3bIKOB IIPOTPDAMMUPOBAHUSA, BHEAPAETCA B
obpasoBaHue, 1 OyAYIIUI yUUTe b HHDOPMATHUKY JOJIKEH ObITh FOTOB 3 ()EKTUBHO IPUMEHATD €T0 AJIsA 00yUYeHUsA OCHOBAM IIPOTPaMMU-
poBauusa. Kpome toro, Python aBisierca oqHUM 13 BeIyIUX CPEACTB Pean3aliy MePCIEeKTUBHBIX Ha CETOAHANIHUN JeHb TEXHOJIOTHI
HMCKYCCTBEHHOTO NHTEJJIEKTA, B CBABY C UeM BJIA/[EIOIIUI JaHHBIM A3BIKOM IIPOIPAMMUPOBAHUSA [I€AAT0TI MOYKET CTATh YaCThIO MeXaHU3Ma
BHEJIPEHUS UCKYCCTBEHHOTO WHTEJLIEKTa B cepy o6pasoBaHU.

I[env cmambu — paccMOTPeTh 0COOEHHOCTY OpPraHW3aIUy Kypca 00y4yeHus NporpaMMUpOBaHUI0 Ha A3bike Python nna mpodeccu-
OHAJILHOI IOATOTOBKY OyAYIUX yuuTeseil nHGOPMATUKH.

Memodosiozus. B mporecce paspaboTKU aBTOPCKOT0 Kypca 00yUYeHMs MPOrpaMMUPOBaHMIO Ha A3bIiKe Python Oblia mpoamamusupo-
BaHa yueOHO-MeTOAMYeCcKasd JUTePaTypa II0 IPOrpaMMUPOBAHUIO HA JaHHOM A3BIKE, a TaKiKe CTAThU NMPAKTUKYIOIINX [IperojaBaTeseit
¥ mccJefoBaTesel, OIMUCHIBAIOIIUX CBOM OIBIT IIpemoJaBanus A3bika Python.

Pesynomamoel u 3axaouerue. [1na obecieueHns KaueCTBEHHOW MOATOTOBKY OyAyIinx yuuresneil nadopmarunku B HoBocubupckom
rocyZapCTBEHHOM IIearornuecKoM YHUBepCHUTeTe ObLI padpaboTaH Kype 00ydueHus MPorpaMMUpOBaHuio Ha si3bike Python u anpo6uposan
B pamMKax aucruiinsbl «IIporpamMupoBanme». B xofe paspaboTku Kypca OBLIN yUTEHBI TUIIMYHBIE IIPOGJIEMBI IPENofaBaHus A3BIKA
Python B mkose u Byse, BbIABIEHHbIE KAK aBTOPAMY CTaTbU, TAK U JPYTUMU IPAKTUKYIOMINMY IIPEII0faBaTeIaAMU IPOTPaMMUPOBAHNUA.
IIpuBenena cTpyKTypa paspaboTaHHOTO Kypca C OIMCAHWEM COCTABJIAIIINX €ro pasznesoB. IIpencraBieHbl pe3yJabTaThl Ompoca o0yua-
IOIIMXCA TPETHETO U YEeTBEPTOr0 KypPCOB OaKasaBpuaTa, 3aBePIINBIINX M3yUeHUe IPeJCTAaBIEHHOIO0 Kypca, IO KJIIUEeBBIM BOIIPOCAM,
OCBeIlleHHBIM B JAHHOU cTaThe. PeCIIOH/IEHTHI OTMETUIN aKTyaJbHOCTh N3yueHud A3biKa Python u adeKkTUBHOCTD OTAEIBHBIX OPraHU-
3aIMOHHBIX 0COOEHHOCTEHN Kypca. PacKphiTa MpeeMCTBEHHOCTHh Kypca [JIs JaJIbHEHIero o0yueHus OyAymux yuynuTeaeii nHOOPMaTUKA
aKTyaJbHBIM B HACTOSIIEe BPEMs TEXHOJOTUAM HCKYCCTBEHHOI'O MHTEJJIEKTA.

Knioueévle cnosa: mporpaMMupoBaHue, A3bIK IporpaMMupoBanusd, Python, uckyccTBeHHBI NHTENIEKT, IPOdeCCHOHANbHAS TTOA-
TOTOBKA, IpobiiemMa 00ydueHMs, 00yJIaomuii Kypce.
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usbaBisgeT OT MPoOJeMbl MOAOOpa THIA NAHHBIX IIPU
peleHun 3aiad.

Tax:ke orTanuuTenbHOM ueproii Python sasisiorcs
ero CHUHTaKCUUYeCKVe 0COOeHHOCTH.

Bo-miepBBIX, IPUHATOE B OOJIBIINHCTBE A3BIKOB IIPO-
rpaMMUPOBaHUA TPe6OBaHNE 3aKAHUYNBATH NHCTPYKITUT

1. Oco6eHHOCTM A3bIKa Python

Wcrtopus sasbiKa mporpamMmmupoBamnms Python Ha-
ynraeTcss ¢ 1980-x romos. Hambosee akTyanbHas Ha
CEerONHANIHNN AeHb TPEThS BEPCHUS S3BIKA BBIMYIIEHA
B gexabpe 2008 roga [1]. B cuny pasiauuubIX 0COOEHHO-

creil, KoTopble BuIZEAsAI0T Python cpeau gpyrux sisbIKOB
MIPOrpaMMUPOBAHUS, IPUMEHSIOIINXCS B 00pasoBaTe Ib-
HBIX IIeJISIX, S3BIK MCIIOJIb3YeTCsI HA PA3INYHbBIX YPOBHIAX
obyueHusa Kak 3a pybe:xkom [2], Tak u B Poccumn.
OcoGeHHOCTRIO A3BIKA IporpamMMupoBaHus Python
SABJISIETCSA TO, UTO, B OTJIMYNE OT MHOTMX HCIIOJb3yEeMbIX
B yueOHBIX 3aBeJeHUAX S3BIKOB IIPOrPAMMUPOBAHUS
(Pascal, C, C++ u 1p.), B HEM HCIIOJb3yETCA MOJHOCTHIO
IUHAMWYeCcKas Tunusanus. Takoil moaxoq K TUIU3aIluu

CUMBOJIOM «TOYKa ¢ 3amaToii» B Python orcyrcrByer.
Touka ¢ 3amATOl HEOOXOAMMA TOJBKO IJIA Pa3feseHUs
IBYX MHCTPYKIIWI, 3alIMCAHHLIX B OJHOU cTpoKe. [laH-
Hasg OCOOEHHOCTH IO3BOJISET YMEHBIIUTH KOJUYECTBO
OoIMOOK, He CBA3AHHBIX C IPABUIBHOCTBIO PEIIeHUSA
samaun. dacTo ¢ TOUKM 3pEeHUA TOHUMAaHUA TPOTPaMM-
HOTO KOJ]a YeJIOBEKOM HCIIOJIb30BAHNE TOUKU C 3aTIATOHN
130BITOYHO, TAK KAK B OCHOBHOM KayKJas WHCTPYKI[UA
3aIMCHIBAETCS C HOBOM CTPOKM UM HET BUIUMOI HEO0O0-
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Pascal

if a mod 2 = 0 then
writeln('4YeTHOe')

else
writeln('HeueTHOE') ;

else

C++

if (a % 2 == 0)
cout << "YerTHoOeE";

cout << "HeueTHOE";

Python
if a % 2 ==
print ('4YeTHoe')
else:

print ( 'HeueTHOE')

Puc. 1. Pewenue 00noU u mot e 3a0a4u HQ Mmpex A3blKAX NPOZPAMMUPOBAHUS

XOAMMOCTH PasfesieHus MHCTPYKIIUHN CIenuaJbHBIM
cuMBOJIOM. BMecTe ¢ TeM MOKHO Ha3BaTh U30BITOUHBIMM
U HEKOTODBIE IIPpaBUJIa PACCTAHOBKU TaKUX CHUMBOJIOB,
TeM OoJiee UTO B PAa3HBIX A3BIKAX HTU IPABUJIA MOTYT
oTJIMUaThCS. B KauecTBe mpuMepa mpuBeneM (GpparMeHT
KOJla peIeHusa OJHOH 3aZlauy Ha TPeX MOMYISPHBIX I
o0yueHusa sA3bIKaX mMporpamMmupoBanus (puc. 1).

B asrike Pascal Touky c sanaroit mepex else cTaBUTh
3ampereHo, B To BpeMs Kak B sa3biKe C++ oHa HE00Xo-
numa. B sseike Python B mammom ciayuae mo6aBieHume
TOUKM C 3aIATOU Tepen else He 06s3aTebHO, TaK Kak
OHAa He BBINIOJHAET CBoell (MDYHKIIMU pasjeeHus WH-
CTPYKITU.

Bo-BTOpPBIX, B S3BIKE OTCYTCTBYIOT OIlepPATOPHBIE
CKOOKU /I 00beJUHEHNS OIIePATOPOB B €[UHEIH OJIOK,
UX POJIb BBIIIOJHSAET OTCTYII, OMUHAKOBBIHN I KasKI0H
UHCTPYKIUU BHYTpU 610Ka. Takas 0ocoOEHHOCTD JeiaeT
Ko 60Jlee KOMIAKTHBIM, He CHUKAs €ro YUTaeMOCTh.
Kpowme Toro, TpeboBaHMe q00aBIeHNS OTCTYIIOB obecie-
YymBaeT HeOOXOAMMOCTh BEIPABHUBAHUA Koja. IIpakTuka
pernogaBaHus MPOTPAMMUPOBAHUA B IIIKOJIE U By3e
IIOKAa3bIBAET, UTO MHOTHE yUalluecs IpeHeOperawmT
BBIDABHUBAHMUEM KOJa B CBOMX IIpOrpaMMax, UTO Hera-
THUBHO CKas3bIBaeTCs Ha ero umraemocTtu. A3k Python
(I)aKTI/I‘erCKI/I BBEIHYXJAaeT BBIpDaBHUBATHh KO/, TEM CaMbIM
IUCIUIIINHUPYSA yYaIlerocs, pasBuBasg y HEro COOT-
BETCTBYIOIIUI BJIEMEHT KYJIbTYPhI TPOTPAMMUPOBAHMS.

TpeTbsi 0COGEHHOCTH KAcCaeTCsl TTOCTPOEHUS COCTAB-
HBIX JIOTUUYECKUX BhIpaskeHuii. CHHTaKCUC A3BIKA MIPO-
rpaMmMupoBaHua Python mogmep:kuBaet sanucy yCaoBuin
Tina @ < b <c¢ <.. <n B UX ABHOM BHJE, B TO BpeMs
KaK BO MHOTHX JIPYTrUX S3bIKaX MIPOTPaMMHUPOBAHUS
HYKHO pasbuBaTh IOA00HBIE JIOTMUYECKHE BBIPAKEHUS
Ha IPOCThIe, OMHAPHBIE YCJIOBUA U O0BbEANHATDH UX IPU
IIOMOIIY JIOTHYeCKoro omeparopa «M». Ha pucynke 2
TIpUBeieH TPUMep 3aIlMuCH OJHOTO YCJIOBHUSA HA Tpex
SI3BIKAX MIPOTPAaMMUPOBAHUS.

BrlmrenepeuncieHHble U HEKOTOPbIE APYTHE OCO-
O6enHocTu A3bIKa Python mosBosuiu emy BOHTU B psAf,
OOIIEIPUHATHIX AJIA 00yUEHNs A3BIKOB IIPOrPaMMUIPOBAa-
Hua. [JaabHEeRIIINHE POCT MONyAAPHOCTH A3BIKA B 00pa-
30BaTEJbHBIX YUPEKIEHUAX 00€CIIeUn ero BKIIOUeHIe
B KOHTPOJIbHO-M3MEPUTEJIbHbIe MaTepPUasbl A IPOBe-
JIeHUS TOCYJapCTBEeHHO UTOTOBOM aTTecTalnu, a TaKkKe
B CIIMCOK JOIYCTHMBIX SI3BIKOB MMPOTPAaMMUPOBAHUA Ha
onuMmmnuanax. « Bkmouenue Python B s3pIku BeIOOPA AT
pellieHns 3a7iau TOCyJapCTBEHHON UTOTOBOI aTTeCTaIln
nIe-GaKTo MOTPeOoBaIo paspabOTKU COOTBETCTBYIOIIUX

Pascal C++

if (a>0) and (a<5) then

if (a > 0 && a < 5)

KYPCOB [IJIs IIOATOTOBKY OYAYIIIUX yuuTeaeil nugopma-
TuKm» [3, c. 282]. ABTOPHI yUeOHUKOB IO HH(MOPMATUKE
[IUIsI CpeJHeH IIIKOJIBI BBIIYCKAIOT YUeOHBI MaTepuas
0 OCHOBaM ITPOTPAMMUPOBAHUS Ha A3bIKe Python [4].

2. Mpo6nembl npenopaBaHus Asbika Python

Ho, HecMoTpss HA MHOTOYWCJIEHHBIE YIIPOIIEHUS,
ocobeHHOCTHU A3BIKA Python cosmaioT 1 HEKOTOpPEIE IIPO-
O0sieMbl B 00yueHMHU OporpamMmMupoBanuio. CyiecTsyer
MHeHUe, uTo Python He:KeslaTeabHO U3yUaTh B KauecTBe
TIepBOTo A3bIKa MpoTrpaMMupoBaHus [5, 6].

OmnbIT mpemojaBaHuUs aBTOpaMu A3bika Python
B HoBoCHOMPCKOM TrocyZapCTBEHHOM MeJarorudyecKoM
yuuBepcutere u B rumMHasuu N 4 r. HoBocuOupcka
TIO3BOJIUJI BBIABUTD CJIEAYIOIIVE TPOOJIeMBbI.

Opua u3 mpobJieM cBs3aHa HEIOCPeACTBEHHO C U-
HaMuuecKou tTunusanueii. I[. A. BacuibeB Takike yKa-
3bIBaeT Ha JAaHHYI0 mpobaemy [7]. HacTo obyuatomiuecs
3a0BIBAIOT O TOM, 4UTO (DYHKIIMA BBOJA AAHHBIX input
B Python Bcerga BosBpairjaer cTpoKoBoe 3HAUEHHE, B TO
BpeMs Kak, Hampumep, B Pascal mporeaypa BBosa gaH-
HBIX readln sBiseTcsa yHUBEpPCAJLHOI, T. €. MepemaeT
JaHHbIE, COOTBETCTBYIOIIVWE TUNIY II€PeMeHHOMH, mepe-
JaHHOI B KauecTBe IIapaMeTpa. ITO IPUBOAUT K OIINOKe
tuna gaHHLIX (TypeError) mau jJorudyeckoil omubke.
Ecau B mepBOM ciyuae OIMMOKY BBISIBUTH JOCTATOUYHO
MIPOCTO, O €e HAJUUYUU COOOIIUT WHTEePIPEeTaTop, TO
JIOTUYECKYIO OINMUOKY BBISBUTHL I'Opas3fo CJOMKHEe, TaK
Kak ImporpamMMma OyJeT BBIIOJHEHa, HO Pe3yJbTaT ee
paboTsl OymeT HeBepHBLIM. [IpuBegeM mpuMep IIporpaM-
MBI, COIEpJKaIeil JIOTMYEeCKYIO OIMHOKY, CBSIBAHHYIO
¢ IUHAMHYECKOM TUIM3alluei:
gradebook = {input ('®amunua: '):

input ('Ouenka: ') for i in range(10)}
grades = {}.fromkeys([1,2,3,4,5], 0)

for key in gradebook:
if gradebook|[key] in grades.keys():
grades[gradebook[key]] += 1

print (grades)

B mamHOM mIpuMepe IpuBeaeH KO IPOrpPaMMBbl pellre-
HUA CJIEAYIONIel 3ajau N3 aBTOPCKOr'0 Kypca mporpam-
MUpoBaHUA Ha a3bIKe Python: «J/lana Tabiuiia oreHOK
B IATUOAJIBHON cucTeMe 1Mo nH(popMaTUKe B KJaacce u3
10 yuenukoB. BrIBecTu KOJMUYECTBO KaKIOIU OIEHKU.
BBegennbie OIeHKM, He BXOAAIINE B MATUOAIBHYIO
CHCTEMY, YUUTHIBATHLCA HE JOJIKHBI».

Python

if 0 <a<5:

Puc. 2. 3anucv 00H020 U M020 KHce YC08U HA MPeX A3bLKAX NPOZPAMMUPOBAHUS
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Ommbka B KOJe HpOorpaMMBI CBS3aHA C TeM, UTO
B caoBapb gradebook OLEeHKN BBOAATCA B CTPOKOBOM
dopmare, a KJI0UH B cI0Bape grades, COOTBETCTBYIOIITE
OIleHKAaM, B UMCJIOBOM. I[IpH MOMBITKE MIOUCKA YNCIOBOTO
3HAUEHUs OIEHKU B CIHCKe KJouei cjaoBaps grades
OIleHKa He MOJKeT ObITh HalijjeHa 13-3a HECOOTBETCTBUS
THUIIOB JAHHBIX.

IIpyrast mpobJyieMa BOSHUKAET IPU U3YYEHUN I[IUKJIA
for. B oTyinume oT MHOTMX JPYTUX A3LIKOB B A3bIKe Py-
thon nuki for BeIMOMHAET PYHKIIUIO ITepedopa dJIeMeH-
TOB HEKOTOPOI IMOCJIeI0BaTeIbHOCTH, a He U3MEeHeHU I
3HAUEeHUA MapaMerpa Ha Kakmoir urepanuu. C ogHOMI
CTOPOHBI, IIUKJ II03BOJISIET 00paIaThCs K 9JIE€MEHTY
IOCJIeIOBATeJIbHOCT HE TOJBKO II0 ero MHAEKCY, HO
U HAIPSAMYIO, UTO JejiaeT ero 0ojiee THOKUM B MCIIOJIb-
soBanuu. C Apyroii cCTOpoOHEI, OOyUYAIOIIECss YacTO He
IIOHUMAIOT PASHUIILI MEKIY dTUMU NBYMS CIIOCO0aMu
oOpalleHnsA K 9JeMeHTy J1u60 He MOHMMAIOT, B KaKOM
cayyae Kaxkoil u3 croco60B HYKHO IPUMEHUTD, BCJIET-
CTBHUE UYero, Aaske MMes AJTOPUTM pPeIleHus 3ajauiu,
OHHM He MOI'YyT HAIKCATH PEeaJU3YIOIIUIl ero KoJ IIPo-
rpaMMBI.

Tem He MeHee IPUBEIEHHbBIE BBIIIE IPOOIEMbI IPU
00yueHNr SI3BIKY He CHUIKAIOT €ro AOCTOWHCTB Kak
SIBBIKA [IJIA 00yUueHUsd mporpamMMupoBaHuio. [legaroram
cJIeIyeT JIUIITh 00paIaTh 0coboe BHUMaHIe 00yUatoninX-
cs HA YKas3aHHbIe HIOAHCHI.

3. Kypc nporpammupoBaHuA
ANA negarornyeckoro Bysa

AKTyaJlIbHOCTD SUCIUILINH B IeJarornuyecKkoM By3e
ompefiesisieTcsa WX COOTBETCTBHEM 0O0PAa30BaTEJIbHBIM
TEeHAEHIINAM. B CBS3U ¢ 9TUM IIPU HaIMCcAaHUU paboueit
IIPOrpaMMBI U IMOATOTOBKE MaTepuaja IJis IPOBeIeHNs
3aHATUN 10 aucHuiLinHe «IIporpammmpoBaHUEe» B Ka-
YecTBE M3YyUaeMOTO S3BbIKa OBLIO MPUHATO PeIIeHUe
MCIoaB30BaTh Python.

Kypc opueHTHpoBaH Ha 6aKaJaBpOB HAIPABIECHU
noaroroBku 44.03.01 «Ilemarormueckoe oOpasoBaHUe»
u 44.03.05 «Ilemaroruueckoe obGpasoBaHue (C AByMS
MPOPUIAMY MMOATOTOBKM)» CIEIUAIbHOCTEH, CBSI3aH-
HBIX C IIOATOTOBKOM OyAYIINX yunTeael nH(GOPMATHKMA:
undpopmarurka u UKT; napopmarura u UKT u sKoHO-
MuuecKoe o0pa3oBaHUe; MaTeMaTUKa U WHPOPMATUKA.

Kypc paspaboran Ha OCHOBE OTKPBITOM CHUCTEMBI
yrupasyenus ooyuennem Moodle, momyiapHo# mpu op-
raHu3anuu AUCTAaHIIMOHHOrO o0y4yeHUsA B Bysax [3, 8].
HanHasa cucreMa II03BOJIAET 00ECIEYUTH TOCTYHI 00Y-
JaoIUXCcAd K Kypcy B JIiro0oe ymo6HOoe A HUX BpeMs.

PaspaboTauHbIi Kypc cocTouT 13 14 pasaesios, Kax-
IBIF 13 KOTOPBIX BKJIOUaeT B cebsd TPU KOMIIOHEHTA:
TeopeTnuecKas 4yacTh, IPUMEPHI PelleHnusA 3a4a4, 6JI0K
3a1ayu A TPaKTUUYEeCKO pPaboTHI.

B Teoperuueckoil yacTu OMMCHIBAIOTCA OCOOEHHO-
CTH CHUHTAKCHCA, KOMAaHIbI, SI3bIKOBbIE KOHCTPYKIIWU,
croco0bl X mpuMeHeHus. Omucanue COIPOBOMKIAETCS
WJIIIOCTPUPYIOIUMY YUeOHBIN MaTepras (pparMeHTaMu
IIPOTPAMMHOTO KoJa.

IIpuMmeps! pelteHUA 3a4a4 JOIMOJHSIOT TEOpPETHUe-
CKYIO YacCTh C IeJIbI0 IeMOHCTPAIINU TeX MPUEeMOB WU

ocobeHHOCTell s3bIKa, KOTOpble a((GeKTHuBHEe IPOoIe-
MOHCTPHUPOBATh Ha IPaKTUKe, YeM CJIOBECHO OIMCATh.
IIpakTryecKas 4acTh COAEPIKUT 3a4aUU PASTUUHOTO
YPOBHS CJIOKHOCTU. [ KaykIoi 3amaum sIBHO cop-
MYJUPOBAHBI BXOJHBIE U BBIXOIHBIE JAHHBIE, UTO CIIO-
CcOOCTBYET YCTPaHEHUIO HEOTHO3HAYHOCTH B TIOHNMAHUH
ee GOPMYJIUPOBKU.
IIpe:xae yem MOAPOOHO paccMaTPUBATH Pa3Iaebl
Kypca, MpuBeeM HX MOJHBIN CIHCOK B MOPAIKe
caemoOBaHUA:
1. Cunrakcuc sa3pika Python, ctpykrypa nporpam-
MBI, TUIIBI JAHHBIX, BBOA M BBIBOJI.

2. Yucaa B Python. ApudmernuecKkre omepaiumn,
MareMaTndyecKkne pyHKIun, Moxyas Math, pyHK-
UM CAYYAHHBIX YMCeJ.

3. AuropuTm BeTBJIEHHUS. ¥ IPABISIOIINE KOHCTPYK-

nuu B Python.

4. Iurnuueckuit aaroputm B Python.

5. Crpoxu B Python.

6. Coucku u Kopre:xu B Python.

7. Cunosapu B Python.

8. Muosxecrsa B Python.

9. ®yurmnuu B Python. Cosganue u moak/roueHne

monyieit B Python.

10. Pa6ora c daitnamu B Python.

11. OcHOBBI 06'BEKTHO-OPHUEHTHUPOBAHHOT'O IIPOTPAM-
mupoBanus B Python.

12. T'padpuxa B Python. Mogyas Turtle.

13. ObpabGorka uckawouenuii 8 Python.

14. MaremaTtnueckue BbluncjeHus B Python. Bu-
0J10TeKa CHMBOJIBLHBIX BBIUHMCIeHUT SymPy.

Ilepssrit pasgen «Cunrakcuc a3sika Python,
CTPYKTypa MpPorpaMMbl, TUIBI TAHHBIX, BBOJ U BHIBOJT
JAAHHBIX» IIOCBAIIEH N3YYEHUIO OTJIMYHNTEJBbHBIX CUH-
TaKCHUUYECKHUX 0coOeHHOCTel sisbika Python. Bunmanue
yIeJseTcsa TaKUM 0COOEHHOCTSM, KaK CHCTeMAa OTCTYIIOB
IpY HAINCAHUM KOjJa, pasdupaercsa o0Ias CTPYKTypa
nporpammbl. Tak kak Python — s3BIK mporpaMmmupo-
BaHUA C TOJHOCTHIO AWHAMUYECKON TuUmmaaimeii, BO
uns3bekaHre AAJbHEHINUX MPo0JieM ¢ TUIaMU AAaHHBIX
JaHHBIA BOIIPOC PacCMaTPUBAETCA AOCTATOUHO TOAPOO-
Ho. Tak:Ke 10 cpaBHEHUIO, HATIPUMED, ¢ A3bIKoM Pascal,
B Python Gosiee rmbGko peasmsoBaHa cucTeMa BBOIA
¥ BBIBOJIA JAHHBIX. UTOOBI TPU M3YUYEHUU TIOCIEIYIONTAX
pasmesioB He OTBJIEKAThCA HA OCHOBHBIE CHHTAKCUUECKUE
0COOEHHOCTY, BBOAY U BBIBOAY MAHHBIX YAEISIETCS I0-
CTaTOYHO MHOT'O BHUMAHUA.

Beugy Toro uro Kypc B 6oJbliieil cTreneHu paspabda-
TBIBAJICA [AJIS CIEeINAJbHOCTEH, MMEIIUX HeIoCpe/-
CTBEHHOE OTHOIIIEHNE K MaTeMaTuKe, IPUHATO PellleHne
BTOpOIi pasmen «Uucaa B Python. Apudmernueckne
omepanumn, matemMarudeckue pynxkuuu, moxyas Math,
(GYHKIIMU CIAyYaWHBIX YHCEJ» IIOCBATUTH YHCIAM
¥ OCHOBHBIM OIlepanuAM Hajg HUMU. B maHHOM OJIOKE
usyuaeTcs Moayab Math, Tak KaK MUMEHHO B HEM OITH-
CcaHbl OCHOBHBIE MaTeMaTuuecKre GYHKIIUHU A1 PaboThI
C IeMCTBUTENbHBIMY UKCIaMu. TaK:Ke B 3TOM OJIOKe ye-
JIgeTcs BHHUMAaHNE TaKoW ocobeHHOCTH si3bika Python,
Kak paboTa ¢ KOMILIEKCHBIMU umncaaMu. [Ipu pemreHun
PasIMUYHBIX MaTeMaTHUYeCKUX 3aJad 3ad4acTyio HeoO-
XOJUMO TECTHPOBATh 3afauy Ha OOJBIIOM KOJUUYECTBE
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PaBJINUYHBIX TaHHBIX, I09TOMY MMEHHO B 9TOT OJIOK MBI
Io0aBuaIn PaboTy CO CAYUANHBIMU YKUCIAMU — MOIYJIb
Random.

Harr onbIT mpenogaBaHus MPOTPAaMMUPOBAHUA Ha
IPYTUX sI3BIKAX MOKAa3aJj, UTO IIOHATHE IPOBEPKHU YCJIO-
BUI ropasno ObICTPee yCBAMBAETCA YUAITUMUCA UMEHHO
Ha IIpUMepe MaTeMaTUYeCKUX BhIpaskeHuii. Ha ypokax
MaTeMaTUKU B IIKOJIe JOCTATOYHO MHOT'O BpeMeHH
yIeasieTcs pelleHnuio HepaBeHCTB. IlosToMy M3yueHHe
Pa3BETBIAAIOMICTOCA AJTOPUTMA PEIeHO IIPOBOIUTH
cpasy Ke Iocje MaTeMaTHYecKoro OJIoKa. 37ech pac-
CMaTpPUBaETCA OTJINUNTEIbHAS 0COOEHHOCTH IIOCTPOEHNUS
yeJsioBuit B Python, BodaMoKHOCTS 3amucy yCJI0BUM BUa
a <b <c <..<n 6e3 pa3geseHns UX HaA MPOCTHIE BHI-
paskenus. PaccmarpuBaeTcs TUII JaHHBIX bool U TOT
BasKHBIN (paxT, uTo B Python smauenne True Bo3Bpaia-
eT J1r000H HEIyCTOM W HeHYJIeBO O0BEKT, a 3HaueHNe
False — mio60ii mycToii 1n0O0 HYJIEBOM 00BEKT.

Cuenyroruii 6JI0K HAIpaBieH Ha U3yYeHUe ITUKIII-
YEeCKHUX aJropuTMoB. HeT efMHOTr0 MHEHUS 110 TIOBOLY
TOr0, KaKOM 13 OIepaTOPOB I[UKJA U3YUATh IIePBBIM —
for mau while. Hanipumep, B [4, 9] mpeniaraercs cHa-
yajia u3ydaThb omneparop for, a B yuedrom mocoduu [10]
n GaxKyJIbTaTUBHOM KypcCe IJd OyAYIIUX ydYHUTeIei
uupopmaturu [11] — omepaTop while. Tax Kak GyHK-
IIMOHUPOBaHUe ITUKJA co cueTuynkKoM B Python 3ameTHO
OTJINYAETCA OT aHAJOTUUYHBIX ITUKJIOB, HAIPUMED, B II0-
MyJSAPHBIX IPU 00yUeHNN IPOTrPaMMUPOBAHUIO A3BIKAX
Pascal u C++, a QpyHKIMOHMpPOBAHUE ITUKJIOB while
MPaKTHUYECKU UIeHTUYHO, ABTOPAMU IIPUHSTO PeIleHre
CHAuaja m3yuaThb IIUKJ C IpexycaoBueM while. 3arem
paccmarpuBaeTrcs QYHKIINS MreHePaIuy I0CIe[0BaTeIb-
Hocreit range(). I TOIbKO MO3HAKOMUBIINCE C (HYHK-
nueit range(), mIpuUcTymaeM K PacCMOTPEHUIO IIUKJA
co cuetunkom for. Takoii MOpAMOK BHIOPAH, MCXOMASA
u3 cuenudUKN IOCTPpoeHus nukaa for. B orauuwme ot
MHOTHX APYTHUX SI3BIKOB IporpaMMupoBanusi, B Python
B IIUKJE for 3ajaeTcsa He CUETUYMK U ero Imar, a mocJje-
IOBATEILHOCTD, 9JI€MEHTHI KOTOPOU OyaeT mepedupaTrhb
cuetynK. Tak:xe B 9TOM OJIOKE pacCMaTPUBAIOTCA OIepa-
TOpEI break u continue. 3mech ke odpalllaeTcsa BHUMaHMIe
Ha oTauyaionlyo Python Bo3MOMXHOCTH MpUMeHEHUS
B IUKJE UHCTPYKIIUU else.

B cBsisu ¢ Tem uTo cTpoku B Python aBiastorest 6as3o-
BBIM THUIIOM BBOAMMBIX JAHHBIX U IIPU STOM UTEPUPYEMOi
TOCJIeI0BaTeIbHOCTHI0, M3ydyeHue pasgesa «CTpoxu
B Python» cremyer 3a msyueHneMm IIMKJINYECKOTO AJi-
TOPUTMA U OIIePaTOPOB NMuKJIa. IIpu uayueHuu TaHHOMN
TeMbl YAeJeHO BHUMAaHUEe PAaCCMOTPEHUI0 (GYHKIIUHI
U MEeTOJ0B PabOThI CO CTPOKAMU, a TAKIKe IUKJINIeCKOH
00paboTke cTpok. JlesaeTcsa aKIeHT HA TO, UTO CTPOKU
B Python aBnsrorcss HeMaMeHsIeMbIM THUIIOM JAAHHBIX.

B cuexgyromem pasmene «CnmHCKU U KOPTeKHU
B Python» aBropaMu 0bLI0 IPUHSTO pellleHre 00beaN-
HUTDH U3YUeHUEe IBYX CTPYKTYP HAaHHBIX: [ist (criucKmM)
u tuple (kopre:xku). CBABAHO ATO C TEM, UTO TU TUIIEI
JaHHBIX CXOMKH MEMKIY C000i M IPeACTaBJAIOT YIIO-
pAmOYEHHBIE IIOCJIEN0BATEJbHOCTH. Pasinume MeKIY
CIIICKOM U KOPTeKeM COCTOUT B TOM, UTO CIIMCOK —
9TO M3MeHseMas II0CJIeJ0BATEJbHOCTh, a KOPTEX —
Hem3MeHsieMasl II0CJaeq0BaTeIbHOCTb. OCHOBHOM yIIOp

JejlaeTcsa Ha U3yUeHUEe MEeTOJO0B PabOThI CO CIUCKAMU.
Ins Kopreskeli IPUMEHSIOTCA METOABI PAOOTHI CO CITH-
CKaMM, KOTOpbIe He M3MEHSIOT caM ciucok. B Python
CIIMCKY MCIOJB3YIOTCA KaK aJbTePHATUBA CTAHIAPTHBIM
MaccuBaM B s3bIKax mporpamvupoBanus Pascal u C++.
Tak KaK OOBIYHO B PaAMKaX KYpPCOB IIPOIPaMMUPOBAHUA
paccMaTpUBAIOTCA OAHOMEDPHBIE U IBYMEDPHBIE MaCCUBHI,
B pa3paboTaHHOM Kypce U3yUaioTCs BJIOKEHHBIE CIIUCKU
KaK ajJbTepHATHBA ABYMEPHBIM MacCCHUBaM.

Cuenpyromieii msyuaeTcss CTPYKTypa maHHBIX dict
(coBaps). Ilo cyTu, ciaoBaph mpeacTaBiseT coOOii ac-
COIMATUBHBIN MacCUB, T. €. MACCUB, B KOTOPOM JaHHBIE
XpaHATCA B BHUAe map KJaou—s3Hauenue. OOpalijeHne
K 3HAUEHUIO B CJI0OBape IPOMCXOAUT He II0 HOMepy Adeli-
KH, a 1o KJaouy (uMeHn). B pasngese paso6paHb! CIIocoObI
co3aHUsA cJoBapeil, GYHKIMKU U METOABI PabOTHI CO
caoBapaMu. OTpebHOE BHUMAaHNUE YIEJASeTCs PaccMo-
TPEHUIO CUTYAaIlNil, B KOTOPBIX BHITOJHEE MCIOJIb30BATh
CIIMCOK BMECTO CJIOBaps U HA00OPOT.

Hamee B Kypce msyuaercsa Tema «MHOKkecTBa».
MHo:KecTBO TpeACTaBIAsAET CcO00 HEYyMOpPAJOYeHHBIN
HaboOp YHUKaJBHBIX O00BEKTOB. [y opraHmsamuum pa-
6oTel ¢ MHOKecTBaMu B Python cyiecTByioT CTpyKTY-
DBl TaHHBIX Set (UBMEHseMOe MHOYKECTBO) U frozenset
(Heu3MeHseMoe MHOJKEeCTBO). B pamMKax HaHHOI TeMBbI
paccmaTpuBaiTCca BCTpoeHHBIe B Python omeparops:
¥ MeTOnbl s paboThl ¢ MHOMKecTBaMu. IlosicHseTcs,
YTO METOJaM COOTBETCTBYIOT OTIpEe/IeJIeHHbIe OTIePaTOPhI,
TIO3BOJIAIOINE COKPATUTD 3alIMCh WHCTPYKI[UN.

Cuenyroiieii mocjie U3yUeHUA OCHOBHBIX THUIIOB
U CTPYKTYP AAHHBIX ABJseTCS TeMa «DYyHKIHU».
DyHKIUA — 9TO 0JIOK OPraHM30BAaHHOT'O, MHOTOKpAT-
HO WCIIOJIE3YEMOTr0 KOZAa, KOTOPBIN MCIOJB3YETCA AJIs
BBIIIOJTHEHUS KOHKpeTHo# 3ajaun. PyHKIMH obeciie-
YUBAIOT MOJYJIbHOCTh MPUJIOKEHUA U 3HAUUTEIHHO
TOBBIMIAIOT 3(P(PEKTUBHOCTHL HOBTOPHOTO UCIIOJb30BAa-
HUSA KoZa. JJIEMEeHTaMU COIEePIKaHUs TeMBbI ABJIAIOTCA:
(yHKIIMY, BO3BpaIIaoIIye (C KIUYEBEIM CJIOBOM I'efurn)
¥ He BO3Bpalllaiolliue 3HAUEHUS, TUIBI apryMeHTOB
(ob6s13aTeTbHBIE aPTYMEHTBI, aPTyMEHTBI — KJIIOUEBBIE
CJIOBA, aPTYMEHTHI IO YMOJYAHUIO, apTyMEHTHI IIPOM3-
BOJIBHOM IJIWMHBI), 00JIACTH BUAUMOCTU TEPEMEHHBIX,
peKypcus, mpaBua TOIKJIIOUEHNS BHEIITHUX U CO3TaHNe
COOCTBEHHBIX MOAyJIe. [lOIOTHUTEIbHBIMY 3IeMEHTAMMI
ABJAIOTCA JAMOIa-QYHKIINY U JeKOPAaTOPHI.

Tak Kak OMuChIBAeMbIi KyPC OPUEHTUPOBAH Ha IIPU-
MeHeHUe B IeJaroruyeckoM Byse, U3yUeHue Cjeryiolei
Tembl «Pabora ¢ (aitamMu» OrpaHMUYMBAETCS JIUIIH
TEeKCTOBBIMHU (paiiamMu. ¥ MeHUS padoTaTh C TEKCTOBBIMU
daiimaMmu 10CTaTOUHO JJIs PEIIeHNs OCHOBHBIX YUeOHBIX
¥ OJIMMIINAAHBIX 3a7a4.

O0BEKTHO-OPHMEHTHPOBAHHOE TPOTPAMMIPOBAHNE
B HACTOAIIlee BPeMs ABJAETCS BeyIel mapagurmoit
MPOTPaMMUPOBAHUS HA MMIIEPATUBHBLIX s3bIKaxX. Ilo-
9TOMY B HAllleM Kypce yAeJseTcss BHUMaHNEe OCHOBAM
00'beKTHO-OPUEHTUPOBAHHOTO IPOTPAaMMUPOBAHUA.
PaccmarpuBaioTca Takue MOHATHUSA, KAaK KJACC, d9K3eM-
masap Kjaacca (06beKT), mojie, MeTOd, KOHCTPYKTODP.
YraybsenHoe uayueHre O0BHEKTHO-OPUEHTUPOBAHHOTO
nporpamMMupoBanus Ha Python mogpasymesaet orgesnb-
HYIO TUCIIUILINHY.




ISSN 0234-0453 « UHOOPMATUKA N OBPA3OBAHUE - 2019 « N2 6 (305)

B cBs3u ¢ TeM UTO mJaHHBINA KyPC PACCYNTAH HA TOATO-
TOBKY OyIyIIUX yumuTesaei nHGOpMaTuKY, rpadpuuecKue
Bo3MoskHOCTH Python orpammuensr paccmoTpeHueM
ToJbKO Monyast Turtle. OnbIT oTeuecTBeHHBIX [12] 1 3a-
pyoesxubIX [13] mpemogaBaTeseii mokasbiBaeT s(PeKTUB-
HOCTb IPUMEHEHUS JaHHOT'0 MOIYJIA IJ1s (OPMUPOBAHUS
0a30BBIX HABBIKOB TEKCTOBOTO IPOTPAMMUPOBAHUSI.
B manHOM MomyJie peann3oBaH yUeOHbBIN aJrOPUTMUUE-
CKUU WCHOJIHUTEJb Yepemaxa, OCHOBAHHBIN Ha SIBBIKE
Logo [14], mpeaHasHaUYeHHBIH 1151 00yUeHUs AeTell MIa-
1IIeTO IITKOJBHOTO BO3pPACTa OCHOBAM AJITOPUTMU3AIIUU
¥ TIPOrpaMMUPOBaHUA. YMeHHe paboTaTh ¢ MOIYJEM
Turtle pacIIupuT UHCTPYMEHTAPHUH Oy AYIIIUX YUUTEIeH
UHAOPMATUKY AJs PA6OTHI ¢ 00YUAIOIITUMUCS B PAMKax
IPOTIEeZIeBTUUECKOT0 Kypca NHMOPMATUKU B IITKOJIE.

Kak m BoO MHOTHX APYTUX fA3BIKAX IPOTPAMMU-
poBaHuda, B Python ecrts cmenmuanbHBIE MHCTPYMEHT
oast o0padoTku uckmaoueHuii: {ry. Ilo Hamemy MHe-
HUIO, JTaHHBIM WHCTPYMEHT MOJIXKEH ObITH PAacCMOTpPeH
B paMKax Kypca s (GOPMUPOBAHUSA Y 00yUAIOIUXCS
TIOJIHOIIEHHOT'0 IIPeICTABJIEHUS O BO3MOKHOCTSIX COBPe-
MEHHBIX A3BIKOB IIPOIPAMMUPOBAHUA. BBII0 OBI TOJIE3HO
paccMOTpeTh JaHHBI WHCTPYMEHT B Hadajge Kypca,
TaK KakK y:Ke Ha Tame M3yuyeHUs BBOJAA HAHHBIX MOTYT
BOBHUKHYTB OIINOKM, KOTOPhIe MOMKHO 00pabdoTaTh KakK
uckiouenuda. Ho, B ¢BA3BU C TeM UTO KypC B IIEPBYIO
ouepesb HAIIpaBJIEH He Ha HEIIOCPEJCTBEHHOE N3YUEeHNE
s13bIKa porpamMmMupoBanus Python kak nmpodeccuonamb-
HOTO MHCTPYMEHTAa, a Ha OOydYeHMe aJrOpUTMU3AIUN
¥ IPOTPaMMUPOBAHUIO, IPUHATO PEIIeHNEe PACCMOTPETH
00paboTKy MCKJIIUEHUI IOCJIe N3YUeHUA aJIr'OPUTMOB,
0IIepaTopoB, TUIIOB U CTPYKTYP JAHHBIX.

Korzma ocHOBBI aJITOPUTMUBAIIAYA U IPOTPAMMUIPOBA-
HuA Ha aA3blKe Python yike mayueHBI 00yUarOIIMMUCH,
JIOTUYHO ITOKA3aTh MM BO3MOSKHOCTH IPAKTHYECKOTO
NPUMEHEHU I3bIKa B PA3JINYHBIX cepax qeaTeabHo-
CTH C MCIIOJIb30BAHNEM CIIEIIMATU3UPOBAHHBIX CPEICTB.

Oo0yuaroiiuecs Mo CIenaJIbHOCTAM, IPeIoarao-
UM TpoPUIbHOEe U3yUeHUe MaTeMaTUYeCKUX MUCIIH-
ILIWH, BBULY CIIEIIUMPUKY UX YIOHOU AeATeTbHOCTHU pe-
TYJAPHO CTATKUBAIOTCA C HEOOXOJUMOCTHIO IIPOBEICHNUS
MaTeMaTUYeCKUX PacueToB, B TOM UHCJIe CHMBOJBHBIX
Bberunciaenuii. Ucnonbsys Python, mo:kHO ympocTutsh
IIpoIecc BBITIOJHEHUS PAacueTOB, He mpuberas K CIeIu-
aJIM3UPOBAHHBIM MaTeMaTUuuecKuM maxkeram. CyIecTBy-
eT HEeCKOJIbKO MOZyJell KOMIILIOTePHOW MaTeMaTUKU
s Python. B marem Kypce paccMaTpuBaeTca MOTY b
SymPy, KOTOPBIH O3BOJISAET PelIaTh KaK yueOHbIe, TaK
¥ TPUKJIAAHbIe HccaefoBaTenbcKue 3agaum [15]. Haa
ZeMOHCTPAIIUY BOBMOKHOCTel SymPy ObLIN TOJ00PAHBI
3a/auy CJeAYIOIINX TUIIOB: PellleHue ajaredbpandyecKux
YpaBHEHU U CUCTEeM ypaBHeHM!i, nuddepeHIinpoBaHue,
WHTErpUPOBaHUe, BEIUNCIeHUE mpefena GYHKIIUN, BbI-
yycJIeHne CYMMBI pAfia, Oepanuy Hal MaTPUIaMU.

4. NcKycCTBEHHDbIN UHTENNEKT
Ana 6yaywmnx yuntenen
B macTosmiee BpeMa mepcueKTUBHBIM HAITPaBJIEHU -

€M PasBUTHUA NH(POPMALUOHHBIX TeXHOJOTHH ABJIAETCA
ucKyccTBeHHBIN mHTeIeKT (). B paborax Kak oT-

euecTBeHHBIX [16—18], Tak u 3apy6e:xHbIX [19—20] uc-
cjeoBaTesieli 0OTMeYaeTCsT BOSMOYKHOCTD IPUMEHEeHU A
WU B pasnmuHbIX chepax YeJOBEUECKOU MeATeTbHO-
CTH, B TOM uucJie B 06pasoBaHuu. B memarormuecKux
Bysax Poccum s TMOATOTOBKU OYAYIIUX YUUTEJEH
uHGOPMATUKYU TPALUIIMOHHO BBHIJEJNSETCA OTAeJbHAas
OUCIIUILINHA AJIs 3HAKOMCTBA 00YUaIOIINXCs C OCHOBA-
mu WU, Tak Kak, 6e3yCJIOBHO, COBPEMEHHBII YUUTEIhb
MHGOPMATUKHY JOJKEeH OPUEHTHUPOBATHCSI B COBPEMEH-
HBIX WH()OPMAIIMOHHBIX TEXHOJOTUAX W TEHAEHITUIX
WX Pa3BUTHUA.

Aspik Python mmpoxo mpumenserca mpodeccuo-
HaJIBHBIMU Iporpammucramu B obsactu UU. 3uanue
OCHOB #A3bIKa Python mosBosuT GyAyIIuM yUYMTEIIM
nHMOPMATUKY U3ydaTh TexHoJoruu UU uepes UCIIOIb-
30BaHME CIENUAIU3UPOBAHHBLIX OMOJIMOTEK, YIIPOIIA0-
X TPUMeHeHne TaKuX TexHoJsoruii. KoMmbioTepHoOe
3peHNe, 00paboOTKa €CTeCTBEHHOTO A3bIKA, MAIWMHHOE
obyueHme MOTYT OBITH JOCTYIIHBI IJIA JIIO/el, He obiaza-
OIMUX crenuduuecKkuMu 3HanusaMu B odsactu M. B To
BpeMsdA Kak posb TexHoJsioruit W B Ku3HU JI0fel BO3-
pacraer, OyayIiue yuuteas nHOPOPMATUKYU MOTYT OBITH
BKJIIOUEHBI B IIpoiiecc BHeapenusa MU B oOpasoBamnme,
HaXo[s eMy IIpUMeHeHUe B JaHHOU cdepe, UCIOIB3YSA
rexHosioruu VIW B cBOUX IPOEKTaX, BLI3LIBAs MHTEPEC
K MEePCHeKTUBHBIM TEXHOJOTUAM y JeTeil.

5. AcchepoBaHne MHeHMA CTYAEHTOB

Mpz1 mpoBesz OIpoc 00YUYAIOIINXCS TPETHErO U UeT-
BEPTOT0 KYpPCOB OaKajaBpHMaTa, MPOMIEAINX 00yUueHune
IO paccMaTpUBaeMOMy KypCy MIPOTPaMMHUPOBAHUSA Ha
si3pike Python. Ompoc 6611 mpoBegeH B (hoopMe aHKeTH-
poBaHusa. AHKeTa cofep:Kkajia IeBATb BOIPOCOB, MpPeJ-
[0JIATAOIINX OTBETHI «Ja» WU «HEeT»:

1. Cunraere Jiz BBl aKTyaJbHBIM H3ydeHue Python

B 1IKoJe?

2. MosxHO i udyuath Python B KauecTBe mepBoro
SI3BIKA IMIPOTrPaAMMUPOBAHUA?

3. Mosxxer su s36ik Python mosHOCTBIO 3aMeHUTH
Pascal B mkome?

4. O6neruaer Jju, IO BalleMy MHEHWUIO, AUHAMU-
yecKas TUNHU3AIMUA HaIUCAHWEe IPOTPaMMbI Ha
Python?

5. O6sieruaer Jiu IIOHUMAaHIE YCJIOBHUA 3aJaUl SABHOE
yKasaHUe B HEM BBOAMMBIX W BHIBOAWMBIX IaH-
HBIX?

6. ITesrecoobpasHo Jiu, 1O BAIleMy MHEHUIO, U3yde-
Hue omeparopa while mepen omeparopoM for mpu
MBYUEeHUN IUKJUYECKUX AJTOPUTMOB, KaK 9TO
OBLIIO PEaJM30BAHO B IIPEIIOaBAEMOM BaM Kypce
nmporpaMmMupoBaHusa Ha Python?

7. Cuuraere v BbI 9(DEKTUBHLIM U3yUeHre PabOThHI
co crpokamu B Python paHbIme, ueM ¢ Apyruamu
CTPYKTYpaMu JaHHBIX?

8. Cunraere Jiu BbI MOJIE3HLIM U3YUEHUE TeXHOJOI U
HMCKYCCTBEHHOI'O MHTEJIJIEKTA B IeJaroruyecKoM
By3e?

9. M3BecTHO Ji BaM, YTO CYIIECTBYIOT OMOJIUOTEKN
nas a3bika Python, peanusyroliie TeXHOJJOTHH
MCKYCCTBEHHOTO MHTEJIeKTa?



NEQATOTMYECKIMIA OMNbIT

Bompocsr 2 u 3 mpepmoJiarain BO3MOMKHOCTb IIPO-
KOMMEHTHPOBATb CBOM BHIOOD BAPWAHTA OTBETA.

Pesynbrarel mpoBeseHUA ompoca OTOOpPa’KeHBI Ha
nuarpamme (puc. 3).

PesynbTaTtel onpoca

100% -
20%
80%
70%
60%

50% - M HeT

40% [ IE]
30%
20% -+

10% -

0% -

Puc. 3. CoomHnowenue omeemos Ha 60NPOCb. AHKENbL

Wsyuenne Python B mrkosie cunTaroT akTyaabHBIM
100 % pecrnoHIeHTOB.

Boapmuuacerso pecnorzenTos (87,5 %) cumraror,
uTo «Ja», A3bIK Python MOXHO m3yuaTh B KauecTBe
TIepBOTO A3bIKA IporpaMMupoBanus. Haubosaee uacro,
apryMeHTHDPYs CBOM OTBET B II0JIb3y JAHHOTO BBIOOpA,
pecIoHIeHTHI OTMeUaNu, uTO sA3BIK Python «ierue»,
uyem a3bIK Pascal, oGiamaer GoJjiee TPOCTBHIM CHUHTaK-
CHCOM U OH «IIPOCTOM B IIOHUMAaHWW». PECIIOHAEHTHI,
OTBETHUBIIINE «HET», YKA3aJU HA BO3SMOKHYIO IIPO0IeMY
rmepexo/ia Ha APYTrue S3bIKU IPOrPAMMUPOBAHUS ITOCTIE
udyuenus Python. Ha mair Barisag, 60JIbIINHCTBO 00Y-
YaloIuxcd, OTBeUass Ha BOIpoc, (GOPMYJIUPOBAIN CBOIO
TOUKY 3PEHUS C MO3UITNY IIPOTPAMMMUCTA, & He YUUTeJsd,
yIeauB HeJOCTATOYHO BHUMAaHWA IpobiiemMe 00ydueHUs
MIPOrpaMMHUPOBAHUIO.

IIpu orBerTe Ha BOmMpOC 3 MHEHUS PECIOHIEHTOB
pasmeaniInch IPaKTUYECKH MOPoBHY. 54,17 % cumraror,
uyto Python mosxer mosHocTbI0 3aMeHuTh Pascal mpu
U3yUeHUU MPOTPAaMMUPOBAHUS B IITKOJIEe, CChLIAACH Ha
axkTyambHOCTh Python u ycrapesamue Pascal. 45,83 %
COMHEBAIOTCSI B BO3MOJYKHOCTHU IIOJTHOM 3aMeHBbl sI3bIKAa
Pascal siseikom Python, ykaseiBas Ha HeOOXOIMMOCTH
UBYUYEHUs OBYX OTUX S3BIKOB. MBI mmoJiaraem, 4To IO/
HeO00XOMMOCTBIO U3YUEHUS JBYX SA3BIKOB CTYIEHTBI ITOJI-
pasymeBasu He00XOAUMOCTh (POPMUPOBAHUS Y YUSHUKOB
MIPEICTABJIEHUS O SI3bIKAX PA3HOM CTEIIeHHU «CTPOrOCTH».

MuHaMuueckas TUIH3AIUsa obJiervyaeT HaMMCaHUe
nmporpaMMbl o MHeHU0 91,67 % pecroHIeHTOB.

fBHOE yKaszaHUe BBOAMMBIX U BBIBOAUMBIX JAHHBIX
B YCJOBUAX 3aJaHUI Kypca oIpaBiajio ceds, Tak Kak
100 % pecroHIeHTOB OTMETHJIN, UTO TAKOI CII0CO0 mpe/-
CTaBJIEHUS YCJIOBUSA 3a7auM 00JieruyaeT ee IMOHUMAHUE.

ITemecoobpasHoOCTh U3yUEHUS oiepaTopa while mepen
oIepaTopoM for MOATBEePAUJIA 0OJIBbIIAS YACTh PECIIOH-
nmeHTtoB (66,67 %).

9pheKTUBHOCTS, M3YyUEeHUSA PaAOOTHI CO CTPOKAMU
B Python panbIime, uem ¢ ApyrumMu CTPYKTypamMu JaH-
HBIX, B paMKax Kypca TaK/Ke IOATBEPAUIU OOJIBIINH-
cTBO pecrnoHgeHTOoB (83,33 %).

87,5 % pecroHIeHTOB CUNTAIOT IIOJI€3HBIM N3yUeHIe
TeXHOJOTHUH UCKYCCTBEHHOTO MHTEJIIEKTA B IeJarormye-
CKOM BYy3e, UTO IOATBEPIKAaeT aKTyaJbHOCTh HATUUUS
COOTBETCTBYIOIIIETO Kypca B yueOHOM IjaHe. B To ke
BpeMs O CYIIleCTBOBAHUM OMOIMOTeK AJs a3biKka Python,
peanus3yoInX TeXHOJOINH NCKYCCTBEHHOI'0 NHTEJLIEK-
Ta, U3BeCTHO JuIlb 29,17 % pecrmoHIeHTOB.

6. BbiBOoAbI

OoOyuarorecss 0CO3HAIOT aKTyaJbHOCTh WU3YUEHUS
saseika Python, ogmaxo cyiecrsyer mpobiiemMa «IIpeod-
JajgaHusa MOIBI HaJ MeTONWKOI». Bompoc adderTus-
HOCTHW WCHOJb30BaHUS Python B mkose Kak mepBOTO
W, BO3MOXKHO, €IUHCTBEHHOTO A3bIKA IJA OOyUYeHUS
OCHOBAM IIPOTPAMMUPOBAHUS OCTACTCSA OTKPBITHIM, 1 €TI0
OIHO3HAYHO CTOUT OOCYKAATh C OYAYIIIUMU YUNTEJIAMHI
nH(OPMATUKH B XO/Ile OCBOEHUSA MU Kypca IIPOrpaMMIU-
poBaHmus Ha s3bpiKke Python mias gpopmMupoBanus y HUX
KPUTUUECKOTO OTHOIIEHUS K BBIOOPY SA3BIKA C TOUKH
3peHns MeTOAUKY IIPernogaBanus NHPOPMATUKK. Bojb-
IIXHCTBOM O0YUAIONINXCA OBLIN IPUHATHEI 0COOEHHOCTH
TIOCTPOEHUS OMUCAHHOTO B CTaThe Kypca IMporpaMMUpPo-
BaHUA. PadpaboTaHHBIN HAMU KYypPC O0yUeHUs IPOrpaM-
MUPOBAHUIO Ha s13bIKe Python mss memaroruueckoro Bysa
BBUAY HOAPOOHOTO PACCMOTPEHUS OCHOB S3bIKa MMEeT
IpPEeeMCTBEHHOCTDh AJA M3YUYeHuA MHPOPMAINOHHBIX
TeXHOJIOTUI ¢ MHTerpanuei assika Python, B Tom uncie
aKTyaJbHBIX Ha CETONHAMIHUNA HeHb TexHoJsioruin UU.
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PYTHON PROGRAMMING LANGUAGE IN PEDAGOGICAL
UNIVERSITY: FROM THE BASES TO ARTIFICIAL

INTELLIGENCE
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Abstract

The article actualizes the choice of Python programming language for professional training of future teachers of informatics

in pedagogical university. Python, being one of the most relevant programming languages, is being introduced into education, and
the future informatics teacher should be ready to effectively use it to teach the basics of programming. In addition, the Python
language is one of the leading tools for the implementation of advanced technologies of artificial intelligence, and therefore, owning
this programming language teacher can be part of the mechanism of implementation of artificial intelligence in education.

The objective of the article is to consider the features of the organization of the course of programming in Python for the
training of future teachers of informatics.

Methodology. During the development of the author’s course of programming in Python educational literature on programming in
this language was analyzed, as well as articles by practicing teachers and researchers describing their experience of teaching Python.

Results and conclusion. To ensure quality training of future teachers of informatics at Novosibirsk State Pedagogical University
a course of programming in Python was developed and tested in the discipline “Programming”. During the development of the
course, typical problems of teaching Python at school and university were taken into account, identified by both the authors of the
article and other practicing programming teachers. The structure of the developed course with the description of its constituent
sections is given. The article presents the results of a survey of students of 3d and 4th undergraduate courses, who completed the
presented course, on the key issues covered in the article. Respondents noted the relevance of learning Python and the effectiveness
of certain organizational features of the course. The continuity of the course for further training of future teachers of informatics
to the current technologies of artificial intelligence is revealed.
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METOAUKA PA3BUTUA

BbIHNCJIUTEJIbHOIO MbIWWJIEHNA CTYAEHTOB
NMPUN N3YHEHUN KYPCA «HUCJNIEHHbIE METO[bI»
HA OCHOBE CMELWWAHHOIO ObYYEHUA

M. M. KnyHHuKoBa'

! Cubupckuli pedepansHbiii ynueepcumem
660041, Poccus, 2. KpacHoapck, C80600HbIl np-m, 0. 79

Annomayus

PaGora [OCBsIIEeHA PACCMOTPEHHIO BOIIPOCA MOBLIIIEHNS KAueCTBa 00yYeHNs CTYAeHTOB AUCIIUIINHE « IUCIeHHbBIE METOABI» C IOMOIIBIO
PasBUTHS KOTHUTUBHOM KOMIIOHEHTHI BHIUMCJIUTEIHHOIO MBIIIIEHNS Ha OCHOBE CMEIIaHHOro 00ydeHus. B crarbe uanaraercs METOLUKA
10 (pOPMUPOBAHUIO BEIYUCIUTEIHHOTO MBIILIEHNUA CTYy A€ HTOB-MaTeMaTUKOB, OCHOBaHHAA Ha BUSYaIN3allNK aITOPUTMUUECKUX PACUETHBIX
CXeM U aKTHBU3aIUY T03HABATEIHHOM CAMOCTOATEIHLHOCTH CTYAEHTOB. JlaHa XapaKTePUCTHKA BHIUUCIUTEIHHOTO MBIIIIIEHNA, IOKa3aHbI
cojiep:KaHre U CTPYKTypa BBIYMCIUTENLHOTO MBIILIEHUA. Y TBEPIKJAETCA, YTO CTYAEHT, 00Jafaloluil TAKMM MBIILJIEHIEeM, CIOCO6eH
IIPOABUTH ce0s HAWIYUIINM 00pasoM B 00IaCTH CBOeil IIPO(eCCHOHATBHON AeAaTenbHOCTH. OMUCAHBI Pe3yIbTaThl IPUMEHeHNA METOAUKH.
JIJ1s1 onpeieeHust yPOBHs C(hOPMUPOBAHHOCTH KOTHUTUBHOM KOMIIOHEHTHI BEIUMCIUTEILHOTO MBIIIUIEHS padpaboTaHa AUarHOCTUIeCKas
MO/{eJIb HA OCHOBE N3MEPEHUsI COAEPIKATEIBHON, OIEPAI[IOHHON U MOTHBAIINOHHON KOMIIOHEHT. IIOKas3aHo, YTO IPeAJIOKeHHAS METOSUKA
PasBUTUA BBHIYUCIUTEIHHOTO MBIIIIEHUA CTYAEHTOB, YIUTHIBAIOIIAA UHANBUAYAIbHbIE OCOOEHHOCTH MBIIIIEHUA 00YJIaIOUUXC, COAEP-
JKaTeJIbHO ONUpAIONIasca Ha TEOPETHUECKUE U MPAKTUUECKUe aCIeKThl N3yUeHNd JUCIUIINHEL, IOBLIIIAET PEe3yIbTATUBHOCTb YCBOEHU
Kypca «YucieHHbIe MeTOABI». MaTepHasl CTaThi NMEIOT IIPAaKTUYECKYIO IIEHHOCTD AJIA MperogaBareseil MaTeMaTUdeCKUX JUCIUILINH,
HCIIOJIB3YIONUIUX B CBOEHl IPO(eCCHOHATBHON AeATeTbHOCTH NH(DOPMAI[OHHO-TeIeKOMMYHUKAI[IOHHbIE TE€XHOIOTHUN.
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1. YTOYHeHne NoHATUA
«BblYMcnnTeNbHoe MbillieHne»
C TOYKU 3peHnA I/IH(I)OpMaIJ,I/IOHHOFO noagxoaa

CoBpemenHble MHGOPMAIMOHHBIE TEXHOJOTHUU BCe
00JIbIlle U OOJIbIIIe U3MEHAIOT MHOTHE aCHeKThI KU3HU
COBpPEMEHHOr0 uejioBeKa. IlosaBuBIrecs HOBbIe (hOPMBI
B3aMMOJECTBUS MEXIY JIOAbMU, CTPEMUTEIbHO Pas-
BUBAIOIIINECS TeXHOJOTUY CO3JaI0T HOBbIE BO3MOYKHOCTH
IS JKU3HU, PAOOTHI M MBINLIeHUA. BOBHUKAaeT BOIIPOC:
KaKk Heo0X0IMMO MepecTpanBaTh CUCTEMY 00pa3oBaHMU
JUIS TIOJATOTOBKHU CIIEI[MAJIMCTOB, CIIOCOOHBIX pPaboTaTh
B 9TOM OBICTPO MEHSAIIIEMCS TEeXHOJIOTHYECKOM O00IIe-
crBe? Ilepen memaroraMu CTOUT CJIOKHASA 3amada (op-
MUPOBAHUS HOBBIX KauecTB OyIyIero CIeluajancTa,
cpelu KOTOPHIX HE TOJbKO YMEHMe aKTUBHO MCIIOJIb30-
BATb BO3MOYKHOCTU MH(POPMAITMOHHBIX TeXHOJIOTUH, HO
¥ YyMEeHIEe MBICJUTD MO0-HOBOMY.

B sapy06e:xHOIT HAyYHO U ITeJarOrMUecKol JUTepaTy-
pe mocienHee AecATUIeTHE B IPaKTUKe 00pasoBaTeIbHOM

34

eATeIbHOCTH UCIIOJIB3YETCA TEPMUH « BBIUYUCJINTEIBHOE
mbitnierues . C Touku sperus Kauuertsr Bunr, mpodec-
copa ITutc6yprekoro yausepcurera Kapuaeru—Mesmona,
o970 (hyHIaAMEHTaIbHOE YMEHNe AJISI MOHNMAHUA KUSHU
U ee Pa3BUTHUSA B COBPEMEHHOM MUPe, HE0OOXOIMMOe JJIs
pellieHns 3ajay, IMIPOEKTUPOBAHUSA CHUCTEM U TOHHMA-
HHUS UeJI0OBEUECKOTO IOBeJeHHUs C IIOMOIILI0 IMOHSATHI,
dbynmamenTanbHbIX A1 nHGopMaTuky [1]. CmocobHOCTH
MOHUMATh U MPUMEHATb (PyHIaMeHTATbHBIE BBIUUCIIM-
TeJbHbIE MPUHIIUNLI K ITAPOKOMY CIEKTPY UeJoBeUe-
CKO# [esATeJIbHOCTH BBIABUIAaeTCs B KaueCcTBe HOBOTO
TpeboBaHU K KBAJIUDPUKAIIUN CIIEIHUATINCTA, IPU 9TOM
BBIUMCJIUTEIbHOE MBIIIJIeHNEe SBJISETCS OCHOBOUW IJis
HEIIPePhIBHOTO N3YUEeHN IePeSOBbIX BEIUNCIUTEIbHBIX
KOHIIEIIINHA 1 TEeXHOJOIUHA. OTO BAYKHO AJIA CIIEI[HAJIN-
CTOB B JIT00OI OTpacau, HO OCOOEHHO IJIA CTYIEeHTOB,
ubs OyAyIas mpodeccruoHaIbHAA [eSITeIbHOCTh CBA3aHA
¢ KOMIbIOTePHBIMU HAayKaMU.

Bousbimmoe KonuecTBO 3apy0esKHBIX HAYYHBIX U 00-
PasoBaTeIbHBIX OPraHU3aluil aKTUBHO 3aHNMAIOTCS Pas-
paboTKOII KOHIENIINYN <«BBIUNCIUTEIHLHOE MBIIIJIEHNEY ,
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cpenu uux HammonanbHas axagemusa Hayk CIIIA, Bpu-
TaHCKOe KoMmbioTepHoe obmiectBo (BCS), MexxayHapo-
HOe 0011ecTBO Mo TexHoJoruaAM B obpasoBanuu (ISTE),
Hayunas accoruanusa yunresei napopmaturu (CSTA),
Me:xayHaponubiii HekoMMepueckuii CraHdopacKuil Ha-
yuHo-uccaenoBaTeabckuii mHCTUTYT (SRI), Akamemus
Google u ap. 3a pybesxoM IPOMCXOAUT aKTUBHAS IIepe-
CTPOIMKA CCTEMBI 00pPa30BaHMs, HATTPABJIEHHASA Ha PA3BU-
THE 9TOTO BUa MBIILJIEHUA Y IITKOJbHUKOB U CTYI€HTOB.
OpHAaKO 0 CUX IOP He CYIeCTBYEeT YHUMDUIIMPOBAHHOTO
oIpeeieHUsA TIOHATUA «BBIUNCIUTENHHOE MBIIILIEHUE»
U TEeXHOJIOTUH OIEHKU YPOBHS €Tr0 Pa3BUTHSI.

WNucturyr 6yayero (IFTF) coBmecTro ¢ Hayuno-uc-
crepoBarenbckum nHCTUTyTOM Penukca (The Phoenix
Research Institute) Ha ocHOBe mpoBegeHHOr0 aHAIM3A
BBIJEIUIN CIOCOOHOCTH, KOTOPhIe OYAYT HEOOXOIMMBI
CIIEI[UATIUCTY, YTOOBI OJYUUTD MIPECTUKHYI0 pabory [2].
Hapsany ¢ HaBBIKAMU OOINIEHMNS, MEKKYJIbTYPHOM KOM-
TIeTeHTHOCTbHIO, CIIOCOOHOCTHIO K HECTAHIAPTHOMY MBIIII-
JIEHUI0, YMeHUeM HaXOAuTh 3(P(PeKTUBHBLIE PeIleHNsd,
paspabaTbeIiBaTh IPOEKTHI, paboTaTh ¢ MH(pOpPMAIIUeli,
CIIPABJATHCA C 3alaUuaMU JI000¥ CIOKHOCTU B KAUECTBE
OJHOM 13 OCHOBHBIX OBLJIA BBIJEJIEHA CIIOCOOHOCTD K BbI-
YNCIUTEIbHOMY MBITIEHUIO.

HebaThl IO OIIPeieIEHNI0 IOHATUA «BBIUUCINTEh-
HOE MBIIIIJIEHUE» ellle He OKOHYEHbI, OMHO3HAUHO MOKHO
CKasaTh, YTO BBIYMCIUTEJTbHOE MBIIJIEeHNEe SBJIAETCS
IEHTPAJbHBIM 3JI€MEHTOM IIPU OOYyUeHUU CTYIEeHTOB
Bysa. IIpogyMaHHOEe MCIOJIb30BAHNE BBHIUMCINTEIbHBIX
CPEJCTB ¥ HABLIKOB MOJKET YIJIyOUTH 3HAHUA IIPU MU3-
yUeHuu J000H AUCHUIINHBI. B TO Ke Bpemsa Jobas
OUCIUIIINHA MOYKET BHECTU B3HAUUMBIN KOHTEKCT
1 cOpMYyJUPOBATH MHOKECTBO 3a7ad, KOTOPHBIE IIO-
TPeOYIOT IPUMEeHEeHUA BBIYUCIUTEIbHOT0 MBIIIIIeHUS.

B mamnoit cTaThe mMpeaIaraeTcs METOAUKA Pa3BUTHUS
BBIUMCJIMTEJIBHOTO MBIIIJIEHUA Yy CTYOE€HTOB IIPU U3Yy-
yeHUU Kypca «YUwucieHHble MEeTOIbI», KOTOPBIN HOCUT
CUJIBHO BBIPAKEHHBIN MPAKTUKO-OPUETUPOBAHHBIA Xa-
paKTep U UMeeT TeCHbIe MeKIpPeIMEeTHbIEe CBA3U C JVC-
IUIJINHAMY MaTeMaTHU4YeCKOTo ¥ MpodeccrnoHaJTbLHOTO
IIUKJIOB, HO, 10 MHEHUIO CTYJEHTOB, SIBJISETCA OTHOM
13 CAMBIX CJIOYKHBIX MUCIIUTIINH.

Hns cmemmanucra B o6JlacTU MaTeMaTUKU U KOM-
MILIOTEPHBIX HaYK TpedyeTcs 0coObBIM 00pasoM pas3BUTOE
MBIIILJIEHYEe, KOTOPOE ITO3BOJIUT €My JIETKO IIEePEeXOAUTH
oT (pUBUUECKON IIOCTAHOBKHY 3a[aUll K MaTeMaTU4eCKOM,
a 3aTeM K COCTaBJIEHUIO aJITOPUTMA ee peleHus. Bax-
HYIO POJIb TIPU 9TOM UTPAET CIIOCOOHOCTD K COCTABICHUIO
2(PEeKTUBHBIX AJITOPUTMOB, YMEHNe pasbrBaTh PeIeHne
3a1auy Ha OT/eJbHbIE ITPOIleyPhl, KOPPEKTHO 0000IIaTh
aJTOPUTMBI AJS PEIIeHus KJjacca MOJOOHBIX 3amau
U aHAJIM3UPOBATH PE3YJIbTATHI UX PAOOTHI.

ITexpro padoThHI ABIAETCA TEOPETHUUECKOE ODOCHO-
BaHUWE W ampoOanusa MeTONUKV Pa3BUTHUSA BBIUMUCJIU-
TeJbHOT'O MBIIILJIEHUS CTYAeHTOB MPU M3YUEHUU Kypca
«YHucieHHbIe METOIBI» , CIIOCOOCTBYIOIEH Pe3yIbTaATHUB-
HOCTHU 3TOM ITOATOTOBKH.

Henb3ss ckasaTh, YTO «BBIYUCIUTEIHLHOE MBIIILIE-
HUEe» — BTO COBEPIIIEHHO HOBAA UJes, PA3JIUUHBIE acIeK-
ThI JAHHOTO MOHATUA PACCMATPUBAIOTCA YUEHBIMHU C MO-
MeHTA MTOABJIEHN KOMIIBIOTEPOB, HO MOYKHO YTBEDIKAATh,

YTO OHO OyJeT PacIIupATHCS B JaJbHEHIeM, OTpaskas
JIUHAMUYECKUN XapaKTep TEeXHOJOTHH U OO0ydYeHUs ue-
soBeka. Kak j11000e MBIIIIIeHNE, BEIYUCIUTEIHHOE MbIIII-
JIeHHEe — O5TO IO3HABATEJbHASA IeATebHOCTh YeJI0BeKa,
PesyILTATOM KOTOPOI SIBJISIETCS MBICID (IIOHSATHE, CMBICII,
unges), oHo (GOPMUPYETCA B IIPOIIECCE AEATEIBHOCTH UeJI0-
BeKa uepe3 YCBOEHUE IPUEMOB MBIIILIEHNUA, UX CAMOCTOM-
TeJIbHOTO IPUMEHEHN U IepeHoca Ha HOBBIE CUTYAIIUU.

Boigenium Te mMOAXOIBI, KOTOPBIE, C HAIlell TOUKU
3peHusi, HaubojJee TOYHO BBIJEJNSIOT CYII[HOCTbH JTOTO
MOHATHUA.

BeruncianresnbHOe MBINLIJIEHHE — 3TO:

e Koznumuénslii mbvicrumenvudslii npoyecc.
C TO#1 TOUKU 3pPeHUA eT0 MOXKHO PAacCMaTPUBAThH
KaK COBOKYIIHOCTh MEHTAJIBHBIX HHCTPYMEHTOB
¥ TOHATUI U3 obsacTu MHGOPMATUKHU, KOTOPbIE
TIOMOTAIOT JIOAAM PeIlaTh 3ajauu B Ji000i cdhepe
YeJI0BeYEeCKO! [esATeJbHOCTY HA OCHOBE aHAIM3a
nH(GOPMAIIMOHHBIX IIPOIECCOB C IOMOIIBIO a0-
CTPaKIUH.

o I'ubpud dpyzux cnoco6o6 mviunernus. Beruamc-
JINTEJFHOE MBIIILJIEHE TeCHO CBSA3aHO C MaTeMa-
TUYECKUM MBIIIJIEHUEM — IIPU PEIleHuu 3agad,
C aJrOPUTMUYECKUM — IIPU aBTOMATHU3AILUU
PaBJIUYHBIX IIPOIECCOB, C MHIKEHEPHBIM — IIpU
MOIEJIUPOBAHUU O0BEKTOB PeaJbHOTO MHDA,
C HAYYHBIM — IIPY MOHUMAaHWU UCUYKUCIAEMOCTH,
OCMBICJIEHUY MBIIIJIEHUSI U YeJOBEUYEeCKOr'o IIO-
BeleHUAd.

e Pesynvmam ecmecmeéernHoll 36010UUU UHPOD-
mamuxu. Pag yyeHBIX CUUTAIOT, YTO BBIUMCJIU-
TeJIbHOe MBIILJIeHNE sABJsieTca yacThbio Computer
Science. Coemuanuctol Google ompeesisioT BbI-
YUCJIUTEIbHOE MBIINIJIEHNEe KaK COBOKYIIHOCTH
HABBIKOB DEIeHUs 3a7aY M METOA0B, KOTODHIE
HUCIOJIB3YIOT MPOrPAMMUCTHI IPU IPOTPAMMUPO-
BaHUU.

o Dyndamenmanvroe UHMeRLLEKMYALbHOE MA-
cmepcmeéo. BeruncaurenbHOe MBIILIEHNE MOMKHO
CPaBHUTH C UYTEHUEM, IIMCbMOM, Peubio U apud-
MeTUKO#, KOTOpble (YHKIIMOHAJBHO SBJSIOTCS
Cpe[iCTBAaMU OMMCAHUS U O0BSICHEHUS CJIOMKHBIX
npobjieM M CUTyalluii APyruM. BBIUMCINTENh-
HOe MBIINIJIEHUE CJIY)KUT TO# Ke Ienu. CTuBeH
Boandpam, cosmarens Wolfram Mathematica,
CUUTAET, UTO BHIUMCIUTEIHHOE MBIIIJIEHNEe IIPe-
craBiseT coboil cBoero poxa (PyHIAMEHT, KOTO-
pBIi ObGJieTUuaeT MOHUMAaHNEe MHOTUX ABJIEHUI [3].

Taxum 00pas3oM, BBIYUCIUTEJIHHOE MBINIICHUTE —

9TO TOpasmo 0OJIbIIlE, UeM yMeHKe IPOrpaMMUPOBAThH,
5TO HABBIKU MBIIIJIEHUA, KOTOPhIE UCIOJIb3YIOTCA AJIA
TIOHUMAaHUA TPO06JIeMBI U (DOPMYIUPOBKY PEITEHNS, UTO
TIPeJIIeCTBYeT CO3LAaHUI0 aJITOPUTMa PEIIeHUusA 3aJauu
U IPOrPaMMUPOBAHUIO. ¥ MEHUSA BBIAENATH IPOOIEMY,
pasduBaTh ee Ha COCTABJIAIOIINE, YCTAHABINBAS IPUYLH-
HO-CJIE[ICTBEHHbIE CBSI3M, U Pean30BbIBATh 000CHOBAH-
HOe pellleHne ABJIAITCA O0IUMU IJIS BCeX HayK, OyIb
TO MATEMAaTHUKA, JUTEPATYPa, SKOHOMUKA, UCTOPUS U IP.
Amanus murepatypsl [4—7] mo3BoIMI JaTh OIpeieieHe
TMIOHATUA «BBIYUCJIUTEIbHOE MBIIJIEHNE» U BBIIEIUTH
ero OCHOBHBIE 3JIeMeHTHI (cM. TabJI.).
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Tabauua

dnemMeHTbI BbIYNCIINTENIbHOTO MbILLIEHUSA

JIeMeHT IToxasaresn

VYMeHUe pemaTh 3aJauy IyTeM YeTKO-
IO OIpefesIeHus II0CJIe[0BATEIbHOCTY
11aroB

Aunropurmusanus

Croco0HOCTh BBIZENATh BasKHBIE IIPU-
3HAKU U OTBJIEKATHCSA OT HECYIIIeCTBEH-
HBIX [JisI YMEHBIIEHUS HEeHYKHOM
CJIOYKHOCTH IIPU PEIIeHNU 3a7a9

AoGcTparuposanue

Pasnenenue 3amau, ajaropuTMoB, IIPO-
I[ECCOB Ha OT/eJIbHbIE YACTH WJIU 9TAllbI,
KOTOpbIE MOTYT OBITH IIOHATHI, Padpabo-
TaHBI ¥ MTPOAHAJIU3UPOBAHBI OTAEIHLHO

Hexommosumusa

O6benrHeHNe TTPeIMEeTOB UK SIBJICHUH
0 WX CYIIeCTBEHHBIM IIPH3HAKaM
U CBOMCTBaM, pellleHre HOBBIX 3aJad
Ha OCHOBE yiKe DPeIlleHHbIX, afanTaius
aJITOPUTMOB Ha KJIacc MOJO0HBIX 3a1a4

00001IeHIEe

YcraHoBIeHNe KauecTBa IIOCTAaHOBKY 3a-
Jauu U ee aJITOPUTMUYECKOI'0 PEeIIeH A

OmeHKa

Buvluucnumenvrhoe movlulieHue — 9mMo0 KOZHUMUS-
HbLl MbLCIUMENbHBLI npoyecc, 3aKA0UAWULCS 8 no-
cnedo8amenvHol. AKMUBAYUU U3 NAMAMU Yel08eKd
yenouex 00seKmos MeHmMaJLbHbLX CXeM U Kapm u3 ooaa-
cmu Mamemamuku U uHGOPMaAmuKu 018 NOCMAHOBKU
npobnemv. U ee IPHeKmu6eH020 PEULeHUA C NOMOWLIO
abcmpaKmuvlX UHCMPYMEHMO8.

Pasnuunabie MeTOAUKY 00yUYE€HUS CTYJ€HTOB AMCIIH-
IIJINHEe «qI/IC.TIeHHI:Ie MeTOobI» GBIJII/I IIpenjiosKeHbl B UC-
caenoBanusx U. B. Beixenkosoii [8], B. B. Beaukosa [9,
10], H. H. ITanpuukosoii [11], E. A. Padyxunoii [12],
T. A. Cremanosoii [13], H. 1. ITaka [14], A. A. Cy1en-
moBa [15], T'. M. @eruenko [16]. B paborax sTux aBTOPOB
U3yYaJuCh BOIIPOCHI OOYUEHUSA C MCIIOJIb30BAaHUEM Ma-
TeMaTUYeCKUX MaKeTOB, aCIIeKThHI (DYHIaMeHTaIN3aIlun
BBICIIIET'0 MaT€MaTUUYECKOro 00pa3oBaHus, MOAEJINPOBA-
HUs, TOCTPOeHUs HH(POPMAIMOHHO-KOMMYHUKAIIMOH-
HOM IPEeIMEeTHOM Cpeabl U IPOrPaAMMHO-METOANYECKUX
KOMILJIEKCOB JIJIs 00yJYeHU s, OAHAKO HU B OAHOM U3 9TUX
paboT He paccMaTPUBAJIACH CBS3h YPOBHSA YCBOEHUS
JUCIUILIAHBI C PA3BUTHUEM BBIUMCIUTEIBHOTO MBIIII-
JgeHudA. [[iag pasBUTUA BBIUUCIUTEIBHOTO MBIIIJIEHUS
CTYJE€HTOB IIPeAJaraeTcs NCIOJIb30BaTh KOTHUTUBHBIN
MOJAXO0M, B PaMKax KOTOPOI'O IPOIleCChl BOCIPUSATHS,
BOOOpAaKeHUs U MBIIIJIEHNS PACCMATPUBAIOTCA KaK MH-
(opManmoHHbBIEe IIPOIIECCHI IPEACTABIEHNS, XPAHeHNUS,
00paboTKM 1 MHTePIpPeTaAlNld HOBBIX 3HAHUI, a IeJIbI0
00yueHUs SABJIAETCA PA3BBUTUE YMCTBEHHBIX CII0CO0-
HOCTel CTYIEeHTOB W WCIOJIb30BaHUE BHIPAOOTAHHBIX
cTpaTeruil 00yueHUs B HOBBIX CUTYaIlUAX.

2. nlllarHOCTlll‘-leCKaﬂ mMoAenb pasBuUTnA
BblYMNCINTENIbHOINO MmblilunieHnAa
npu n3yyeHnm Kypca «4ucneHHble meTogbi»

C mosunuii KOTHUTUBHOTO IIOAXO[a IIeJbI0 IIPeIo-

JaBaHUA AVCIUILINHGBI « UMCIeHHBIE METObI» SBJISETCS
dopMupoBaHTEe y CTYJEeHTOB 3HAHWII B 00JaCTU UUC-

JIEHHOTO DeIleHus KJACCUUYEeCKUX 3a7lau MaTeMaTUKU
¥ MaTeMaTHUuecKoil (U3MKKM Ha OCHOBE OCO3HAHHOTO
BBIOOpA, aHaam3a U peaausdanuu 3PHEeKTUBHBIX BbI-
YUCJUTEIbHBIX aJITOPUTMOB.

Harr ombIT mpernogaBaHus AUCIUIINHEL « YucIeH-
HbI€e MEeTOJAbI» N BblJEJI€HHbIE 3JIEMEHTHI BHIUNCJINUTEJIb-
HOTO MBINLJIEHUA TTO3BOJIAIOT ONPEAEIUTh TPU YPOBHA
c(hpopMUPOBAHHOCTH BBIYUCIUTETHHOTO MBIILICHUI
Y CTyIE€HTOB-MATE€MaTHKOB.

e Huskuil ypoéenb — CTYHEHT:

— BJIafieeT HEOOXOAMMBIM MUHUMYMOM 3HAHUI 10
IPOTPaMMUPOBAHUIO;

— HCHOJIB3ysA 6a30BbIe AJTOPUTMHUUECKNE KOH-
CTPYKIIUM, MOXKET IOHATH U peayin30BaTh He-
CJIOJKHBIE YKUCJIEHHBIE METOABI VI KOHKPETHOMI
3a1aum;

— UCHBITHIBAET TPYAHOCTHU IIPU 000CHOBAHUY TIPU-
MEHUMOCTH YUCJIEHHBIX METO0B JJIs PeIleHns
MaTeMaTHUYeCKUX 3a[ad, OTJaJKe IPorpamMM
¥ 000CHOBAHUU Pe3yJIbTATOB BBIUMCJICHUI.
TpebyeTcss MOMOIIE IPEIOLaBATENA.

o CpedHull yposeHb — CTYLEHT:

— BJIazeeT OOJIbIIIEN YacThl0 HEOOXOLMMBIX 3Ha-
HHUH 10 IPOTrPaMMUPOBAHUIO;

— KOPPEeKTHO pas3bMBaeT IMporpaMMy Ha OTHeJb-
HBbIE MOJYJIN;

— peayim3yeT THUIIOBbIE UHCJIEHHBIE METOABI JJIS
pelleHns KJjacca aHAJOTUUHBIX 3a1a4 pPasany-
HOII pa3MepHOCTH;

— MOJKeT 000CHOBATH BLIOODP METO/A PeIlleHns Ma-
TeMaTUYeCKUX 3a7au; BIAJEeT TeXHOJOTUIMU
OTJIAJKY TTPOTPaAMM.

TpebyeTcs: TOMOIIL IIpemofaBaTesisi B HeCTaH-
MapTHBIX CUTYaIlUAX.

o BblcoKUll YpOB8eHb — CTYIEHT:

— BJIaZIe€T HECKOJBbKUMU SBLIKAMHU IIPOTPAMMU-
pOBaHUA;

— paspabaThIBaeT TIPOTPAMMBI IJIS PEIIeHUA
KJiacca IIOoJo0OHBIX 3a7ay;

— BUAUT BO3MOKHBIE ITPOOJIEMBI IPU peaIn3aIium
aJTOPUTMOB;

— KOPPEKTHO 000CHOBBLIBAET BLIOOD MeTOa perre-
HUS 3aJaYM B 3aBUCUMOCTH OT €€ IIOCTAHOBKH,
MOJKET CBECTH 3a/Iauy K yiKe PeIIeHHOI paHee;

— I'PaMOTHO 000CHOBBIBAET IIOJTYUEHHBIH pPe3y IbTAT;

— IIPOSIBJISIET aKTUBHOCTD B IMOUCKe 0oJiee a(pdex-
TUBHBIX METOAOB PeIleHus.

CocTaB KOTHUTHBHON KOMIIOHEHTBI BBIUMCIUTEh-
voro meinuieHus (KKBM) cTyneHToOB omnpezesercsa u3
TOro (paKTa, UTO BBIUUCIUTENHHOE MBIILIeHUE (DOPMU-
pyeTcs B IpoIiecce YCBOSHU COMEPIKAHUS JUCITUILINHEI
«Yucnenusle MetToabl» [17], oBiaseHUsa mpueMamu
¥ MEeTOJaMU peIlleHusa MPaKTUYeCKMX 3amau. IIporecc
Pa3BUTHUSA BHIUMCIUTEIHHOTO MBIIIJIEHUA PacCMaTpPUBa-
eTcs Kak cucTeMa, Bce YacTU KOTOPOM B3aUMOAECTBYIOT
¥ B3aMMOCBSI3aHBI MEXKIY COOO.

Wcxoma u3 3TOT0, OBIIM BBIJEJEHBI CJIEAYIOIINe
CTPYKTYPHBbIE KOMIIOHEHTHI BBIUMCIUTEIHHOTO MbIIII-
JIeHU S IPU U3yYeHuH Kypca «UumciaeHHbIe METOIbI».

Codepicamenvras KOMNOHEHLMA — COBOKYITHOCTH
croco00B IIpeacTaBJIeHUsS O0OBEKTOB, 3aady W IIPOIec-



NEQATOTMYECKIMIA OMNbIT

COB; IIPMEMOB M METOOB HAIMCAHUS KOMIIbIOTEPHBIX
IporpaMM; IIOHSTHN, METOJOB HCCIEIOBAHUA W IIOJI-
XOZIOB K DPEIeHU0 3a4a4 B 00JIACTY BBIUMCIUTEIbHOMN
MaTeMaTUuKH.

Memo0ObL duazHOCMUKU:

e OIleHKa J1abopPaTOPHBIX PaboT;

e TEeCTHUPOBAHNE 3HAHUIM.

Husxuii yposenwn.

VY crymenra sHaHUA He CDOPMUPOBAHBI, (DAKTHI U SIB-
JIEHUS OMUCBHIBAIOTCSA UM MHTYUTHUBHO, 6€3 IOHUMAHMSA
CBSABU MEXKIY HUMU.

Crynenr:

e BJAJeeT OJHUM S3BIKOM IIPOTPAMMHPOBAHUSA HA

YPOBHE, OCTATOYHOM /IJIsT HAITMCAHUS IIPOTPaMM
C MCIIOJIb30BAHNEM OCHOBHBIX AJITOPUTMUYECKUX
KOHCTPYKITUI;

e MOJKET aJalTHPOBAThL IPOTPAMMY IIOf PeIleHue
KOHKPETHOU 3aJadyu 1o 00pasity;

e VCIBITBIBAET TPYAHOCTU IIPU PEAIUBAI[AN AJITOPUT-
MOB, TIPEJCTABIEHUYN JaHHBIX, OTJIaJKe IIPOrpaM-
MBI 11 O6OCHOBaHI/II/I IIOJTYUYE€HHBIX PEe3yJbTaTOB.

Cpeduuti yposeHn.

CryneHr:

e IEeMOHCTPHUPYET 3HAHWE OCHOBHBIX UMCJIEHHBIX
MEeTOJIOB, YCIOBUI UX MPUMEHEHMs, HO UCIBITHI-
BaeT TPYAHOCTU C HOKA3aTeJIbCTBOM CXOJUMOCTH
U YCTONUYMBOCTU YUCJIEHHBIX METOIOB;

e yYBEPEeHHO BJAJeeT OMHUM sI3BIKOM IIPOrPaMMUPO-
BaHUS;

e UCIIOJIb3YeT MOAYJIbHBIM ITOAXO/] IPYU HAIMCAHUU
IporpaMm;

e BJIAJeeT IPUEeMaMH OTJIAJKU IPOTPaMMBI;

e VCHBITBIBAET TPYAHOCTU IPU PaboTe ¢ AMHAMUYE-
CKUM pacupefieIeHNeM MaMATH U 000CHOBaHUEM
TIOJIYYEHHBIX Pe3yJIbTaTOB.

Bobicoxutl yposeHn.

CryneHr:

e mMeeT O0OOIIEHHBIE W CHUCTEMATU3UPOBAHHBIE
3HAHUA II0 KYypCY;

® aHAIUBUPYET UNCJIEHHBLIE METOIBI U JOKA3LIBAET
YCJIOBUA UX CXOAMMOCTU U YCTOMUMBOCTH;

e OCO3HAHHO BBIOMPAET MHCTPYMEHTapuil AJsd pea-
JIN3AIUY YUCJIEHHBIX METOMOB;

e B 3aBUCHMOCTH OT IIOCTAHOBKY 33aU/ UCIIOJIb3YeT
ONTUMAJIbHBIE CTPYKTYDHI JaHHBIX;

e KOPPEKTHO pasbmBaeTr 3ajadyy Ha IOA3agadyw,
MOJKET CBECTH PeIlleHNe 3aaul K yKe PellleHHOR
panee;

e TDAMOTHO IPOBOAUT OTJALKY IPOTPAMM; MOIKET
000CHOBAThH Pe3yJbTAT PabOTHI IPOTPAMMEI.

Onepayuonnas KOMNOHEHMa — COBOKYIIHOCTH
MBICJIATEIbHBIX OIEepaInil, HeOOXOAMMBIX MAJIS YIIPO-
IIeHUs, PasOMeHUs HA YACTHU U PEIIeHUs NI CBeIeHUs
K PeIlleHHBIM paHee 3a7auaM BBIUNCIUTEIbHON MaTeMa-
TUKHU, AJIA BEIOOPA MHCTPYMEHTAPUA, METOJOB PEIIeHUA
U WHTEPIPETAIUY IOJYyUeHHBIX Pe3yJIbTaTOB.

Memo0ObL duazHOCMUKU:

e TeCTHI CTPYKTYDPHI nHTesIeKTa P. AmTxayaspa [19];

e aHaJIU3 IOJXOIOB K PEIeHU0 3aJau IpU claue
1a60paTOPHBIX PaboT;

e HalOIIOLEHUE.

Huskuil yposenw.

Crynenr:

e He MOKeT 000CHOBaTh BCE CBOW JeHCTBUSA IIPU
pelleHMU 3ajadu, ee IEeKOMIIO3UIIUU, BBLIOOpE
YNCJEHHOTO METO[A PeIIeHUs, IPEeJCTaBIeHNN
JAHHBIX;

e HEIOCTATOUHO IIOHUMAaET PaboTy OCHOBHBIX aJiro-
PUTMHUYECKUX KOHCTPYKIUIi;

e MOJKET COCTABJATH AJTOPUTMEI II0 00PasILy.

Cpednuli yposeHbs.

CryneHT:

e MOKeT 000CHOBATH OCHOBHBIE JEHCTBUSA IIPU Pe-
IIeHNH 3aJa4n;

e CIoco0eH IIPOAHAIU3UPOBATH MHOKECTBO BXOJ-
HBIX U BBIXOJHBIX JaHHBIX;

e BJIAJEEeT CII0CO0aMU COCTABJIEHUS CIOKHBIX aJIro-
PUTMOB, B TOM YHMCJI€ C BbIJEJIEHNEM OTIAEJIbHBIX
byHKIMIA;

e Croco0eH aHAJIM3WPOBATH W YUYUTHIBATH PA3JIMU-
HbIE CIIEHAPUY BBLINOJHEHUS aJrOPUTMA;

e BUJIUT JIOTUYECKUE OIMUOKM B aJITOPUTME.

Buicoxuil yposenw.

HelicTBusA CTygeHTa IIOJHOCTHIO OCO3HAHBI U JIOTH-

YeCKM 000CHOBAHEI.

CryneHt:

e KOPPEKTHO MCIIOJb3YeT M3BECTHBIE CXEMbI IIPU
pellleHrr HOBBLIX 3a/1a4;

e yMeeT BBIABUTATH U JOKA3LIBATEH I'MIIOTE3bI OIIBIT-
HBIM IIyTEM;

e yMeeT NMPOTHO3UPOBATL PE3YJLTATHI BHIIOJIHE-
HHUS QJITOPUTMA, BUAEThL BO3MOMKHEIE IIPO0IEMBI,
KOTOPbI€ MOTI'YT BO3SHUKHYTH IIPDM DpeaJr3alnu
aJropuTMa;

e CIocO0eH ONTHMMU3MPOBATL AJTOPUTM;

e yMeeT OLeHHBATH CJIOKHOCTH AJTOPUTMA W BEI-
oupaTh 6oJsiee a3(PPEKTUBHBIA METOM PEeIIeHNs.

Momu6ayuonnas KOMNOHeHmMa — HaIpaBJeH-

HOCTBb Ha HpO(beCCHOHaJILHLIfI poCcT, aKTUBHOCTBH, CaAMO-
CTOATEJIBHOCTD, TBOpquKI/Iﬁ Imogxon K 06yquI/IIO.

Memo0Obl duazHocmuru:

e OIIEHKA AKTUBHOCTU IIPU KCIIOJIb30BAHUU DJIEK-
TPOHHOTO Kypca (M3yUYeHHEe TeOPeTHUECKOTO
MaTepualia, IPOXOMKIEHNE TECTOB IJIS CAMOIIO-
TOTOBKH);

e aHaJIW3 WHCTPYMEHTapUA, NPUMEHAEMOTO IJId
pellleHUsA TPAKTUUYECKUX 3a1ad;

e HalOJIOJeHUe.

Huskuil yposeHd.

CryneHt:

e He IIPOSBISET AKTUBHOCTU IIPU M3YUEHUM MAaTe-
PHAJIOB 9JIEKTPOHHOTO Kypca, WHTepeca U caMo-
CTOATEJILHOCTY DU U3YUEHUU AUCIIUILINHEL;

e JtaGopaTopHBIE PA0OTHI peaTN3yeT Ha OAHOM A3BI-
Ke IIpPOorpaMMHUPOBAHUsA, U3YYEHHOM Ha IIE€PBOM-
BTOPOM Kypcax, CIaeT UX C OM03JaHUEM;

e VCIBITBIBAET TPYAHOCTH B TEOPETHUUYECKOH IIOJ-
TOTOBKe.

Cpednuii yposero.

Crymenr:

e aKTHBHO HCIOJB3yeT MATePUAaJbl 3JIEKTPOHHOTO
Kypca;
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e TIPOABJISET MHTEPEC K MPeaMeTy;
® JMUBOANYECKU YUaCTBYeT B HATIOJHEHUU Kypca;

e TIPOABJIAET M30MpPATeIbHOE OTHOIIIEHUE K OCBOEe-
HUIO AVCIUAIIINHEI.

Yarre Bcero CTyJeHTa NPUBJIEKAET MPaKTUUecKas
peanusanus MeTOAa, a He ero TeopeTHYecKoe 000CHO-
BaHUe.

Buicokuil yposehw.

CryneHt:

¢ aKTWBHO MCIIOJBL3YyeT MaTepUaJbl Kypca;

e MOTHBUPOBAH Ha IPO(ECCUOHAIBHBIN POCT;

e aKTHBHO U3YUYaeT JOIOJHUTEJIbHYIO JUTEPATYDY;

e CaMOCTOSTEJIBHO MOJKET IIPEJIOKUTH HOBBIE CITO-
COOBI JIJIS peIlleHus 3aJauu;

e paspabaThIBaeT HOBBIE BJIEMEHTHI JJI SJIEKTPOH-
HOTO Kypca;

e ABHO BRIPA’KAET CTPEMJIEHNE K PEIIeHUI0 3aaun
60see 3(hpeKTUBHBIM CIIOCOOOM;

e TIPOSABJISAET MHTEPEC K IPAKTUUYECKOMY MPUMEHe-
HUIO TOJYYEHHBIX 3HAHUM B APYTUX 00JACTAX.

PaccmorpuM 0CO0OEHHOCTH METOOUKHM Pa3BUTUSA
BBIYUCJUTEJIHHOTO MBINIJIEHUSI CTYA€HTOB IPU M3Y-
yeHHU Kypca «UucieHHBbIE METOABI» C HMCIIOJb30-
BaHHEM TEeXHOJIOTHMI cMelIaHHOro o0yuenus [18].
Cmemnanuasa (opma o0yueHHsS B JAaHHOM KOHTEKCTE
paccMarpuBaeTcsa KakK IIPOIecc, BKJIOUAOMU B cebsa
3JIEMEHTHI TPAAUIIMOHHOTO OYHOTO M AWCTAHIIMOHHOTO
00yueHUs IJIA OPTaHUBAIUYN CAMOCTOATEIbHOIN PaboThI
cTyneHTOB. KarKabIil pasmest sJIeKTPOHHOTO Kypca mpe-
cTaBJIsieT co0O0i IeJTOCTHBIN 0JIOK yueOGHOTO MaTepuasa,
BKJIIOUAIOIUI B ce0sA CIeAyIONIre 9JIeMeHTHI:

o «Jleknusi» 8 CIIO Moodle — cBoeoOpasHblil Jsa-

OUPUHT, CIPOEKTUPOBAHHLIN IIPEIofaBaTeseM,
Tie TEOPETUUECKUIl MaTepuaJ uepesyercs ¢ KOH-
TPOJIBHBIMYU BOIIPOCAMU, UTO IIO3BOJISET CTYAEH-
TaM PeryJupoBaTh TEMII CBOEH CaMOCTOATEIbHOM
paboThI, OCYIIIECTBIATH IIPOBEPKY CTEIEHU YCBO-
eHuA WHGOPMAIIUU, BBIABIATH BOIPOCHI, TPeOY-
IOITIMEe TIOBTOPHOTO U3YUYEHUSA UIU KOHCYJIbTAITUN
npernogasaressa. IIpu Takoi opraHu3amuy caMo-
CTOATEJIBHON PAbOTHI IPOUCXOJUT CMEHA BUIA
JNeATEeTbHOCTU CTYJEHTOB, UTO MOJOKUTEJIHHO
BJAUSAET HA UX aKTUBHOCTb U MOTHBAIUIO.

e UurennexT-Kapra (Zuarpamma cBa3eil, MeH-
TaJbHas KapTa) — CXeMaTHUYHOe n300parkeHue
KJIIOUEBBIX MOHATHUIN U3y4yaeMO! TeMBl.

e NHTepaKTuBHASA BU3yaJusanus padoThl 6a30BBIX
YUCJIEHHBIX METOJOB IJIA HATJIALHOTO IPEACTaB-
JIEHUSA TPOUCXOAAIUX IPU BBIYUCIEHUAX IIPO-
IIECCOB C IIeJIbIO IOBHINIEHNUA YPOBHA IOHUMAHUA
ux PaboTHI.

e TecThl A1 CAMOIIOATOTOBKH.

e 3amaHusdA AJA Ja00paTOPHOU PAabOTHI.

3. Pesynbratbl

Il BBIABJIEHUSA YPOBHA CHOPMUPOBAHHOCTHU KOT-
HUTUBHON KOMIIOHEHTHI BEIUMCIANTEIHLHOTO MbIIIISHUS
paspaboTaHa AUATHOCTUYECKAS MOJENIb HA OCHOBE W3-
MepeHHus COAep:KaTeJbHOI, ONepamuoHHON W MOTHBA-
IIMOHHOI KOMIIOHEHT.

ConepsxareapHasd KOMIOHEHTA U3MePAETCA KOJH-
YyecTBOM 0aJlIOB, HAOPAHHBIX CTYAEHTOM BO BpeMs IIPO-
MEeKYTOUYHOT'0 TECTUPOBAHUSA 3HAHUI HA MUHU-CECCUAX,
U OIEHKOU CHaHHBIX JabopaTopHBIX pabor. Bauk
TECTOBBIX BOIIPOCOB COCTABJIEH HA OCHOBE TaKCOHOMUM
B. Bayma, B KoTOpO# Iesu 00yueHUs HAIPAMYIO 3a-
BUCAT OT ME€PAPXUU MBICIUTEJIBHBIX IIPOIIECCOB, TAKUX
KakK 3aloMUHaHWe, TOHNMAaHue, IPUMeHeHe, aHAJINn3,
cuHTe3 1 orneHKa. CI0/KHOCTh BOIIPOCOB PETyJIUpPYeTCs
WX BKJAJOM B OOIIYIO OIEHKY IIPU TECTUPOBAHUU.

IIpennaraemble 00YUAIOIIMMCA TECTHI OBLIN IIEPBOHA-
YaJbHO arpoOoupoBaHkl Ha cTygeHTax 2014—2017 romos
o0yueHus. PesyabTaThl TecTa IO MEPBOII MUHU-CECCUU
WCII0JIb30BAJNCh AJ1d oleHKU ypoBHI KKBM Ha mauaio
sKcnepuMenTa. Kospdumnuent xoppensanuu Crompma-
Ha—DBpayHa, IIOJIyd4eHHBIN C IIOMOINBLIO PACIIEIJIeHU
Tecta, pasex 0,81, KosdduImeHT HAAEKHOCTH TecTa
Kriogepa—Puuapacona KR-20 pasen 0,82, urto ge-
MOHCTPHUPYET XOPOIIYI0 HALe:KHOCTh TecTa. Brrumciie-
Hre kKosdhdumuenta KR Teopernueckm 060CHOBaHHO,
TaK KaK TeCT XOPOIIo cOaJaHCUPOBAH II0 TPYIHOCTHU
BBIMTOJIHEHUS, quciepcus 56 % BOIPOCOB HAXOIUTCS
B auamasone 0,20—0,25, 1. e. oTu 3amaHUA ABJIAIOTCSI
3aJaHUAMHU CPeJHeN TPYIAHOCTH, UTO COOTBETCTBYET
MPUHATHIM TPeOOBAHUAM.

IIpu msMepeHUU COAEPIKATEIbHOM KOMIIOHEHTHI
BBHINIOJIHEHHBIE J1ab0paTOPHBIE PAabOTHI OI[€HUBAJINCH
C TOUKY 3PeHUs PeIlleHus IOCTaBJIeHHOI 3afauu u 0060-
CHOBAHUSA IIOJIYUEHHOTO Pe3yJabTaTa.

OnepanuoHHasgs KOMIIOHEHTA OIEHMBAJACH C IIO-
MOIITBIO TECTa CTPYKTYPHI mMHTeIeKTa P. AmMTxayspa
¥ aHaJIM3a MOAXOJ0B, MCIOJIb3YEeMbIX CTYAEHTAMU IIPU
HaNMCaHUM J1abopaTOpHBIX pador. [laa ompeneneHUs
YPOBHSI KOTHUTHUBHON TOTOBHOCTH CTYAEHTOB K IIOHU-
MaHUIO yuebHOU nHDOpMAaIuy, 3aJaHHON B BepOaJIbHOMN
dopme, mcmosb30BaIUChH IIEPBBIE YETHIPE CyOTecTa u3
TeCTOB CTPYKTYpPHI uHTeJIeKTa P. AMTxayspa [19]. 9t
TeCThl XapaKTepU3yIoT yMeHUe CTyJAeHTOB CPABHUBATD,
KaaccuuIirpoBaTh 1 0000IaTh IOHATHA, 00HAPY K-
BaTh UX CYIleCTBEHHBIE IPU3HAKY, YCTAaHABIUBATh Pas-
JIUYHBIE OTHOIIEHUSA MEKIY MOHATUIMU.

PesynbraThl aHajus3a IMO3BOJSIOT IOCTPOUTH 06-
JIaCTh aKTyaJbHOT'O BepPOAJBLHOTO PA3BUTHUS CTYIEHTOB
W OIpeNes;UTh TpeOOBaHUA K yueOHOU wmHOpMAIINH,
co0.Iro/ieHre KOTOPBIX CesiaeT ee 0ojiee HJOCTYITHOM JJIs
nouuMaHusg. OOmuii 6aJia, HIpPenCcTAaBIASIOIINN CoO0M
OIeHKY YMCTBEHHOTO DPa3BUTHUS II0 TecTy AMTxayspa,
TIOACUUTHIBAJICA IyTEM CYMMUPOBAHUA 0aJIOB, IOJY-
YEHHBIX UCIILITYEMbIM 32 BBITIOJTHEHNE KasKJO0T0 U3 UeThI-
pex cybrecroB. OmeHKa pe3yJbTaTa TeCTa BHIIIOJTHIIACH
IIyTeM COOTHECEHUA C I'PYIIIIOBBIMU JaHHBIMM HA OCHOBE
pacueTra IPOIEHTUJIEH, KOTOPhIe ITOKA3LIBAIOT OTHOCH-
TeJbHOE TIOJIOMKEeHTEe KasKI0TO CTyZeHTa B BEIOOpKe [20].
HecmoTpss Ha HepaBHOMEPHOCTb €MWHUI] M3MEpPeHUd,
MIPOIEHTUIbHBIE OIeHKY MOHATHBI, YHUBEPCAJLHBI II0
OTHOINIEHWI0O K PA3JNYHBIM METOAUKAM U JIETKO pac-
CUUTBIBAIOTCSA. OMIIMPUUECKOE PACIIPe/ieIeH e TECTOBBIX
0astoB pa3buTo Ha YeThIpe KBapThl. CirleyeT yIUTHIBATD,
YTO KBAHTUJIbHBIE IITKAJIBI OTHOCATCA K IIIKAJIaM IOPSJ-
Ka, T. €. OHU JaioT MHGOPMAINI0, ¥ KOTO U3 UCIILITYe-
MBIX CUJbHEE BRIPDAKEHO TECTHUPYyEeMOe CBOMCTBO, HO HE
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ITOKAa3bIBAIOT, HACKOJBKO MJIM BO CKOJBKO Pas3 CUJIbHee.
Taxum oOpasoMm, Oblja BBIZeJeHA TPYIIa CTYAEeHTOB,
Y KOTOPBIX YMEHUS CPaBHUBATH, KJIACCU(DUIIMPOBATSH,
00006ITTaTh MMOHATHUS, BBIJEIATh CYIleCTBeHHbIE TPU3HAKYT
pasBUTHI ciiabee, ueM y apyrux. [lambHeiiliee obyueHmne
MOKa3aj0, 4YT0 UMEHHO 3TU CTYAEHTHI 0OJIbIIIE BCEro MC-
MBITHIBAJIN ITPOOJIEMBI C YCBOGHUEM Kypca.

MoTHBaIMOHHAA KOMIIOHEHTA OIIeHNBAJIACE, B IIE€P-
BYIO Ouepelb, MCXONS M3 aHAJINW3a CaMOCTOSTEJIbHOMN
paboThI CTyZeHTa B paMKaX 3JeKTPOHHOTO Kypca IIo
mucnumaniae. BoamosxkHocTu CIIO Moodle mosBoasioT
ruOKO OPraHM30BaTh YUeOHBII TPOIeCC TAKUM 00pas3om,
YTOOBI Y CTYAEHTOB ObLIa BO3MOKHOCTL IIPHOOpETATh
3HAHWUS TaM U TOT/A, Tle U KOorjaa UM 3TO OyAeT ymao0HO.
Iro Gopmupyer 0a30Bble HABBIKU AJIA HEIIPEPHIBHOTO
00y4YeHUs B TeUEHUE BCeil JKU3HU.

CrymenTaM OGBIIO MTPEAJIOMKEHO CAMOCTOATEIbHO BbI-
6paTh MHCTPYMEHTapUil A peajusaliii aJTOPUTMOB
YHMCJIeHHBIX MeTomoB. Cpenu CTYOeHTOB KOHTPOJBHOI
rpynmel 96 % BBIOpaIM S3BIK IPOrPAMMUPOBAHUA, KO-
TOPBIN M3yUyasiu HA IIePBOM-BTOPOM Kypcax. OcobeHHO-
CTHIO CTYJIEHTOB 9KCIEePUMEHTAIBHON IPYIIEI OBIIO TO,
yro 17 % w3 HUX BBHIOpANM He M3ydaeMbIil paHee S3bIK
mporpammupoBauus Python, a K KoHIy yueOHOro roga
STOT MOKasaTeJb yBeamuwmiacsa o 25 % . Croutr orme-
TUTh, UTO CTYAEHTHI udyuanau Python camocrosTennHo,
nmapaJjieJbHO C U3yUYeHUeM MUCIUIINHBI « HucieHHbIe
METOJABI», UTO CBUMAETEJILCTBYET O XOPOIIeM YpPOBHE
Pa3BUTHA UX KOTHUTUBHOI KoMneTeHTHOCTH. CamMmocTo-
siTeIbHAsT paboTa CTYJEHTOB OI€HWBAJIACH CPEIACTBAMU
Moodle. CTygeHTsI mOMIyYaan JOIOJHUATEIbHEIE OAJIIBI
3a ToceIeHne JeKINii, TPOX0KIeHIe TeCTOB JIS CaMOo-
CTOSATENbHOM paboThl, CO3JaHMe MEHTAJbHBIX KapT II0
TeMaTUKe MUCIIUTIINHBI, JOIOJHEHNEe TJIOCCAPU.

Insa popMupoBaHUsS CUCTEMHOCTH, IT03HABATEJb-
HOﬁ AKTUBHOCTH, CaAMOCTOATEJIbHOCTH CTYAEHTOB IIPU
00yUeHUN KCIOJb30BAJICA MEIKIIPEIMETHBIN IIOIXO.
B pamikax xypca mo Bei6opy «MH(pOpMAIMOHHEIE TeX-
HOJIOTMH B 00pasoBaHUM» CTYAEHThI paspabaThIBaIn
BJIEKTPOHHBIE CPECTBA 00YUEHU s IO YMCIEHHBIM METO-
maM. CTyZIeHTBI CaMOCTOSATENHLHO CTPOUIYN MEHTATbHBIE
CXeMbl, IPOIleAYPY II0Ka3a U O0bACHEHMWS XOoJIa pelle-
HUS YUCJACHHOW 3ajaum, aHAJIU3UPYS ONTUMAJbHBIN
U Ipyrue BO3MOKHbBIE BADUAHTHI PEIIeHN s, COCTABJISIIN

CIIPABOYHUKY WH(POPMAIIMOHHBIX YUeOHBIX 2JIEMEHTOB,
CTPOUJIM TPEHAKEePbl, TeHEePUPYIOIe TeMaTUUYeCKUe
3a/auu AJIS CAMOCTOSITEJIbHOTO PEIeHUs, Tae II0JIb30-
BATEJII0 MPEJOCTABJIAETCS BO3MOYKHOCTH CPasy BBECTH
WU BBIOPATH OTBET JI10O MOJYUHUTH MOACKA3KY B CIyUae
sarpyaHenuii. Takum obpasom, gugakTuuecKuii s dexT
YCUIUBAJICS BIOOPOM aIeKBaTHOM IeJarornuecKoil Tex-
HOJIOTHU O0YUYeHUs HA OCHOBE JUATHOCTUKU KOTHUTUB-
HBIX CIIOCOOHOCTEH mob3oBaTesA. OMBIT UCIIOIb30BAHMISA
MeKIIPeIMEeTHON cBsA3u Kypca «YUuciaeHHbIEe METOMbI»
U Kypca 1o BbeIOOpPY «MH(pOpMAIMOHHBIE TEXHOJOTUH
B 00pasoBaHUM» IIOKA3aJ, UTO ATOT IIOAXOM paboTaer
TaK:Ke Ha (POPMUPOBAHUE U PA3BUTHE BHIUNCIUTEIHHOTO
MBINIJIEHUA CTYAEHTOB.

IlegarornuecKkuii SKCIEPUMEHT IIPOBOAMICA CO CTY-
merramu 2016/2017 u 2017/2018 rozgos ob6yuenus. Kox-
TposbHAA rpymia crygeaTos 2016/2017 roxa o6yueHns
cocrosyia u3 24 yesiOBeK, 9KCIePUMEHTAJbHASA I'PYyIIa
cryzenTos 2017/2018 rozxa o6yuerus — us 30 uesoBeK.

CrymenTaM OBLI IPEIJIOMKEH BXOIHOI TeCT, BKJIIO-
Jalomuii B cebs IpOCTeiIiie BOIIPOCHI II0 MaTeMaTHKe
Ha 3HaHWE TaKWX MOHATUI, KaK AuddepeHIInpoBaHue,
VHTEerpUPOBaHNe, HaXOMKIeHIEe COOCTBEHHBIX UNCE, pPas-
sgo:xkeHue B paj Teiinopa, IpeicTaBIeHNE KOMILIEKCHBIX
yurces, U BOIPOCHI MO IPOrPAMMUPOBAHUIO I[UKJIHUE-
ckux omepanuii. Koaddunuenr Koppensmnuu Coupma-
Ha—DBpayHa, IOJYYeHHBIH ¢ TOMOIIBIO PACIIEIJIeHUS
TecTa, paBeH N = 0,851313, uTo MOKAa3LIBAET €TO HAZEHK-
HOCTB. Pe3ynbTaTsl TecTa MpoaeMOHCTPHUPOBAIN HUSKUH
YPOBEHb ITOATOTOBKY TOUTH Y ITOJOBUHBI CTYIEHTOB.

PesynbTaThl CTYJEHTOB KOHTPOJBHOM U SKCIIEPHU-
MEHTAJbHOM TIPYyHN Ha HAUajJo SKCIePpUMEeHTa M Ha
MOMEHT ero 3aBepllleHUusd IIPUBEeJeHbl Ha PUCYHKeE.

4. BoiBOAbI

Mo:kHO caesiaTh BBIBOL O TOM, UTO MPEIJIOMKeHHAT
MEeTOAVKA PAa3BUTUS BBIUYNCIUTEJIBHOTO MBIILIEHU
Y CTYOEHTOB, YUUTHIBAIOIIAs HWHIWBUAYAJIbHBIE OCO-
0EHHOCTM MBINIJIEHNA 00yJalomuXCs, COAepP:KaTeIbHO
OonmMpamwInascid HA TeOpeTUUYeCKHe M NpPaKTUUYEeCKUe
ACIIEeKTHl M3YUEHUA AUCIUIINHLI, 0a3HPYIOINAsIca Ha
WCIOJb30BAHNY BU3YyaJIHU3AUN AJITOPUTMUUECKUX Pac-
YETHBIX CXeM, UCII0Jb30BAHUU SJIEMEHTOB 3JIEKTPOHHOTO
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Kypca, MEHTAJIbHBIX CXEM, IOBBIIIAET Pe3yIbTaATUBHOCTD
yCBOEHUS Kypca « YuCIeHHBIE METOIbI» .

Marepuanbl paboThl MPEACTABIAIOT WHTEPEC A
Teopuu WHQPOpPMATHU3AIUY 00Pa30BaHMUA, COBPEMEHHOMN
3JIEKTPOHHON AMITAKTUKU, a TaK:Ke [JIs IperojaBare-
Jiel, BHeIPSIOIUX dJIEMEHTHI e-learning B mpegMeTHOM
00y4YeHUU CTYIeHTOB.
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Abstract

The work is devoted to the consideration of improving the quality of teaching students the discipline “Numerical methods”
through the development of the cognitive component of computational thinking based on blended learning. The article presents a
methodology for the formation of computational thinking of mathematics students, based on the visualization of algorithmic design
schemes and the activation of the cognitive independence of students. The characteristic of computational thinking is given, the
content and structure of computational thinking are shown. It is argued that a student with such a mind is able to manifest himself
in his professional field in the best possible way. The results of the application of the technique are described. To determine the level
of development of the cognitive component of computational thinking, a diagnostic model has been developed based on measuring
the content, operational and motivational components. It is shown that the proposed method of developing computational thinking
of students, taking into account the individual characteristics of students’ thinking, meaningfully based on the theoretical and
practical aspects of studying the discipline, increases the effectiveness of learning the course “Numerical methods”. The materials of
the article are of practical value for teachers of mathematical disciplines who use information and telecommunication technologies

in their professional activities.
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LNOPOBAA TAKCOHOMUA BJIYMA
U MOAEJIb LU®POBOU TPAHCOOPMALIMUA OBPA3OBAHUA
B YYEBHOM MNPOLECCE BY3A

M. 10. MoTtoBa’, E. A. CamoxBanosa'

" Mockoeckuii nedazozuueckuii 2ocydapcmeeHHsiii yHusepcumem
119991, Poccus, 2. Mockea, yn. Manasa lMupozosckas, 0. 1, cmp. 1

Annomayus

CraTbsl TOCBAIIEHA WHTerpanuu Mu(GpPOBLIX TEXHOJOrHi B oOyueHme Ha ocHoBe momeau SAMR (Substitution, Augmentation,
Modification, Redefinition — samemenue, yayuienue, nusmMmeHeHnne, mpeodpasoBanue), pagpadoranuoit Pyoerom Ilysurenypoit (Ruben
Puentedura). PaccMoTpeHbI aTambl UCIOAb30BaHUA MTUGPOBLIX TEXHOJOTUN B yueOHOM mpoiiecce. OGOCHOBAHO MPUMEHEHUE ITUX TeX-
HOJIOTMI JJIs1 TIOBBIIIEHUs YPOBHsA 0o0yueHwusi. IIpuBeJeHBl IPHMEpPhl, KAK HA YPOBHSX 3aMEIeHUs M YJIYYIIeHUS HPOUCXOJUT HTAIl
PYTUHHOTO HCIIOJIH30BaHUSA IU(DPOBHIX TEXHOJOIHH, a Ha YPOBHAX M3MEHEHWs W IPeo0pPa30BaHUs — HTAll MHHOBALMOHHOTO HCIOJIb-
3oBaHuA MUMPPOBBIX TexHoJOrnii. Omucana TakcoHoMmus Biayma, mpeacTaBidoiias co0oii o0yueHue uepes HaOOp KOHIIEIIIN, KOTOPbHIE
HAUMHAIOTCA C HABBIKOB MBIILJIEHUS HUBIIEro MOPsAAKA M IIPOJBUTAIOTCS K HABBIKAM MBILLIEHUs GoJiee BBICOKOrO mopsiaka. Visydyena
cBs3b Mozeau SAMR v pasBuUTHST KOTHUTUBHBIX HABBIKOB BBICIIIETO IOPSAKA [0 TaKCOHOMUM Biiyma. PaccMoTpeH mpuMep COBMECTHOIO
ucmosb3oBanusa mogeau SAMR u rakcomomuu Biayma B pamrax GopMmupoBaHus IU(PPOBBIX KOMIETEHIUN OYAYIIUX [I€AaroroB P

u3y4yeHnn AUCHUIINHEL «TexHoMOrNYN IU(POBOrOo 06PA30BAHUI» .
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3a ToceHNe HEeCKOJBKO IeCATHIeTH B cdepe 006-
Pas0BaHUA TPOUBOIILIN 3HAUUTEIbHBIE TeXHOJOTUUECKE
usMeHeHus1. HoBble cucTeMbl, IaThOPMbI 1 TPIIOKEHI
TIPOJIOXKILIN TTYTh K HOBOM IU()POBOIT IeJarOTUKe ¥ HOBBIM
oxoaM K mpoiteccy ooyuenus. CerogHsa o6pasoBaTesib-
HbIe YUPEeKIeHNsT OCHAIIEHBI TeXHOJOTUAMU, Pa3paboTaH-
HBIMU IJId TOrO, qTOGbI IIOMOYb IIpernogaBaTeJIAM YUUThb
a(deKTHUBHEE, UTO, B CBOIO OUEPEb, II03BOJIAET YUAIITUMCS
ycBauBaTh 3HaHUA Ha 0OoJiee TUIyOOKOM ypoBHe [1].

B o6pasoBanuu 1udpoBbie TEXHOJOTUN PACCMATPH-
BAIOTCS KAK OTJIMYHBIM MHCTPYMEHT PasBUTHUSA, a He KaK
npenarcrsue. 1{udpoBrie KOCKYU, MOOUIBLHEIE 00yUato-
1ve MPUJIOKEeHNs, TIIaHIIIeTHbIe YCTPOHCTBA U MHOT0€
Ipyroe craju OOLIYHBIMKM HHCTPYMEHTAMH B KJacce,
pacuIupuB BO3MOXKHOCTU IIPENOJaBaHUA 3a IIPEJeJIbI
TpagUuInoOHHOTO (popMmara.

ITudposas TpaHchopMaIus B 00pa30BaHUU TPOU30-
111718 He cpasy, COMMPOTUBIIEHNe IepeMeHaM 1 HesKelaHue
MPUHUMATh HOBBIE CIIOCOOBI 00YUEHUSA OBLIN OOBIUHBIM
saByienneM. Takoe MBIIJIEHNE BCe eIle CYIIeCTBYeT, HO
B MEHbIIIEH cTereHu, 1 G0JIbIITNHCTBO 00pa30BaTeIbHBIX
YUPEeXKIeHU CeroOgHsI OCO3HAIOT IMOJIOMKUTEIbHOE BIUS-
HUe MudPOBLIX TEXHOJIOTUI Ha yueOHBIN mporece [2].

HNcmonn3oBanue mu@PPOBBIX TEXHOJOTHII 00y-
CJIOBJIEHO IeJAMU OOyUeHUA U TMPEemoJaBaHusg, a He

KOHKPETHOM TeXHOJIOTHEeHN: TeXHOJOTUS He SABJSeTcs
CaMOIIeJIbI0 W [TOJIMKHA PAaCcCMaTPUBATHCS TOJBKO KAk
a(derTUBHBIN crtocob obyuenus [3]. Pacryiiee ncmosrs-
30BaHMe MU(PPOBLIX TeXHOJOTHI B IIOBCEIHEBHON *KU3HU
MeHseT CcIoco0 obydueHUs W yCBOeHUA HMHGOPMAITUKN
obyuatorumucs [4—7]. IludpoBble TeXHOJOTUU CETO-
HA SABJIAIOTCSI HEOTHEMJIEMON YacThbio Hallnel JKU3HU,
MOTOMY BKJIOUEHHE UX B OOyUeHUe MMeeT CMBICJ He
TOJBKO Ha OYHBIX 3aHATHUSX, HO M 34 UX IIpeJejaMu.
W mOCKOJNBKY KOJHUECTBO Pa3JHUHBLIX TEXHOJOTHM,
METOJIOB I MHCTPYMEHTOB IIPOJOJI}KAET PACTH, TO BAXKHO
OTCJIE}KMBATh BO3MOKHOCTU STHUX IOCTUKEHHUU B 00Yy-
YeHUU, YTOOBI OHM B KOHEUHOM HTOTE MCII0Jb30BAIUCH
Haubosee 3pPeKTUBHO.

Mogeas SAMR (Substitution, Augmentation,
Modification, Redefinition) [8—10], moxgpo6ro omnu-
canaasa B cratbe C. [[. KapaxosoBa, A. I0. ¥YBaposa
u ap. [11], — »T0 cBOEro poja AOpPOXKHASA KapTa IJisd
UHTerpanun 1nudpoBeIX TeXHOoJIoruii B ooyuenme. SAMR
COCTOUT U3 UeThIpeX YPOBHEIi: 3aMellleHne, YIyUIleHne,
n3MeHeHUe U mpeobpasoBaHue. Y POBHU «3aMeIlleHue»
U «yJYUIlIeHWe» CUUTAIOTCS dTAIIOM PYTHUHHOTO MCIOJIb-
30BaHUsA IIUMPPOBLIX TEXHOJOTHUI, a YPOBHU <«U3MeHe-
HHUE» U «IIPeodpasoBaHme» — JTO ITAI MHHOBAI[OHHOI'O
WUCII0Jb30BaHUA ITU(PPOBLIX TexHoJaorui (puc. 1).
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Ha srame 3amemeHusa mudpoBas TeXHOJOTHUI
HANPAMYIO IIPOCTO 3aMeHseT TpaauIinoHHYyio. Hampu-
Mep, €CJU BBl IPOBOAUTE YPOK KUCTOPUMU, BBl MOXKETE
KCIOJIB30BATE BJIEKTPOHHYIO BEPCUIO YUeOHUKA BMECTO
neuarHoii. OOyuatoliuecs MOTYT TaKKe OTBETUTH Ha
BOIIPOCHI 00 M3yUeHHOM MaTepuaje, UCIOJIb3ys JII000H
TeKCTOBBIN pemakTop (Hampumep, MS Word) BmecTo 3a-
TICU OTBETOB B TETPAJY, WU NCIIOJIb30BATh TPOTPAMMBI
ISl co3maHus IpeseHTanuii (Hampumep, PowerPoint,
Prezi nan n1100y0 aHAJOTHUYHYIO IPOrPaMMYy [JIS BU3Y-
anusanuy nHQGOPMAIINN).

Ha srame yayuymieHuUs TeXHOJOTHUsA CHOBa Ha-
OpAMYI0 3aMeHseT TPagUIMOHHYIO, HO 3HAUUTEJIHHO
yayudiiaer ee (QpyHKIMOHaIbHOCTh. ObGpaTuMcs CHOBa
K IPpUMePY YPOKa MCTOPHUH: O0YUAIOIIUHACST MOYKET I0-
HOJIHUTH IPe3eHTAINIO0 BUE0/ayANOPOIIKOM 0 KAKOM-
160 MCTOPHUUYECKOM COOBITHH. M OTBETHI HA BOMIPOCHI,
cosnanusie B MS Word Ha srare 3ameIieHus, yuauimuecs
MOT'YT JOTOJHATH BUAEO- U ayJUOIPUMEPaMU I o6Me-
HUBATHCS CBOMMU OTBETAMU TI0 CETH JJIS ITOCJEeAYIOIETO
00Cy KIeHUA.

Ha srame m3MeHEHUSI IIPOUCXOJUT IIEPEXOMd OT
YCOBEPIIIEHCTBOBAHUA K MPeoOPA30BAHUIO MOIEJH.
3mech yKe TPOUCXOAUT HE MPOCTO 3aMeIleHue UJIN
yJyuIllleHWe, a peajibHOe W3MeHeHHe MOJeJUu YPOKa
U pe3yJIbTAaTOB 00yUeHUs. 3aJjaull B KOPHE U3MEeHAITCH,
TIOCKOJIBKY T€XHOJIOTHS ITO3BOJIAET YIYUIINTh U PACIIU-
puTh cueKTp ob0yuenus. Ha srom srame obyuaromuiics,
IIPOBOJSA HCCJIeOBaHUE II0 KaKOI-aub0o TeMe, MOIKET
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TexHonorna OelcTBYeT Kak NpAman
3aMeHa UHCTPYMeHTa, 6e3 KaKux-
b0 GYHKUMOHANBHBIX
U3MeHeHMui

.

I POBBIX

PYTHI-H-IOE HCIIOJIE30BAHHE

\

J
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U3meHeHue

THHA
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CO3JaTh CBOI0 COOCTBEHHYIO WHTeJJIEKT-Kapry (mind
map), KoTopasg He TOJbKO BKJIOUaeT B ce6da OOBIUHBIE
MyJbTUMEINNHBIE PECYPCHI, HO U IIPEACTaBJIAET cO00M
HOBBIN MPOAYKT WJM CUHTE3 CYIIECTBYIOIIEr0 MaTepu-
asma. Hampumep, rpymnna o0ydamolinxcsa COTPYIHUUYAET
B 00J1aUHOII cpefle — IUIIeT PacCKas3-0T3bIB 00 UCTOPH-
YECKOM COOBITHMM M IIOJy4aeT MTIHOBEHHYIO OOpPaTHYIO
CBA3Db OT OZHOKJIACCHUKOB M YUMUTEJA.

Tlocnegumii sran momenu SAMR — stam mpeo6-
pa3oBaHUA, U OH IPEJACTABJIAET COOOI BEPIINHY TOTO,
KaK Iu(pPOBbIe TEXHOJOTUHU IPe06Pa30BLIBAIOT yUeOHbIE
sanaTusd. Ha 9ToM ypoBHE yUnTENbh NMEET BO3MOKHOCTE
CILIAaHUPOBATh yUeOHOe 3aHATHE, KOTOPOe PaHbIIle OBbLIO
HEBO3MOYKHO 0€3 MCIIOJIb30BaHUA IU(PPOBBIX TEXHOJO-
THUn.

Ecnu moMecTUTh 5TOT YPOBEHb B IIEPECMOTPEHHYIO
TaKCOHOMUUYECKYI0 nupamuny Biayma, oH Oyaer coot-
BETCTBOBATDL CO3JAHUIO U OllEHKE KAaK HaBBIKAM MBIIII-
JIeHUs BBICIIIEro mopsaka. [Ipeo6pasoBaHue o3HaUaer,
YTO y4Yaluecs UCIOJb3YIOT TeXHOJOTUN IJIsI CO3TAHUS
HOBBIX 3aiau. Hampumep, mocie 3aBepIiieHns IPYIIIOBOM
paboThl (HamucaHusa NCTOPUUECKOT0 paccKasa B obJiau-
HOU cpejie) U MOJYYEeHUA OT3BIBOB OT OJHOKJIACCHUKOB
U yYUTeNIA 00yUaroecsa MOTYT UCIOIb30BaTh TEXHOJIO-
TUIO IJIA CBA3U ¢ 00YUAIOIINMUCA IPYTUX TOPOAOB U 00-
JlacTell, 4ToObl YBUIETh, KAK PernoHaJbHbIe Pa3Indusd
BJUSIOT Ha B3/ HA OAHO U TO K€ MCTOPUUECKOEe CO-
oniTre. Hambosiee mHTEPECHBIM OBLI ObI YPOK, IIPOBEEH-
HBIJ COBMECTHO C 00YYaIOIIUMUCS, IPeICTaABIAIOIINMI

YnyyweHue

TexHONOrWA AeACTBYET Kak NpAMan
3aMeHa WHCTPYMEHTa, ©
YHKUMOHANBLHBIM yayYlweHuem. Mo cyTw,
3afa4ya OCTAETCA TOM JKEe, HO eCTb
HebonblMe YNyJYLeHHA ana

TexHONOrMA No3BoNAeT
nepenpoeKTUpOBaTh 3a4auu,
KoTopbie obyualowmecs
BbINONHAIOT

1M POBEIX TEXHOJIO

HHHOBaIHOHHOE HCIIONBE30BAHAE

{Ewalou.l,uxca _/
MNpeobpasoBaHue

TexHonorua nossonseT Co30aBaTk
HOBblE 33434, paHee HeEmMbICAUMBIE

Puc. 1. Modeav SAMR
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IIPOTHUBOIIOJIOKHYIO CTOPOHY, IMPUHUMABIIYIO y4acTHe
B UCTOPUUYECKOM COOBITHMH.

U xoTsa ucnosb30BaHMe MUMPOBBIX TEXHOJIOTUN —
9TO Peajuy COBPEeMEeHHOT0 00pa30BaHuUsA, HYKHO UETKO
MOHUMATh, KaK MCIIOJb30BAHNE TEXHOJOTUN MOIKET
IeHICTBUTENBHO IIOBIUATL HA PE3yJbTaThl OO0YUEHUS.
Hcnonn3oBanue 1mudpoBbIX 00pasoBaTEIbHBIX TEXHO-
JIOTU# TOJBKO IJISI «3aMEIeHUS» WU «YJIYUIIIeHUS»
CTAHJAPTHBIX IIeJAaroOTHMYECKUX TEXHOJOTUU MOIKET
00IerYnTh YUeOHBIH IPOIeCC, HO MCCIEJOBAHNS IIOKAa-
3BIBAIOT, UTO HE CTOUT OKUIATH KAKUX-JTU00 CYIIeCTBEH-
HBIX YAYUIIEHUN B pe3yabTaTaXx o0yueHus, MTOCKOJIbKY
(daxTuUeckoe ImperoaBaHne 1 00yUeHre OCTAIOTCSA OT-
HOCUTEJIbHO HeM3MEHHBIMU. B Tex ciyuasx, Korga yuu-
TeJIs HaXOST CIIO0CO0BI TPAHCHOPMUPOBATH CBOU YPOKU
C TIOMOIIBIO MU(POBBIX TEXHOJIOTHUH, CYIIeCTBEHHO U3-
MeHsAs 3a/lauM, KOTOPhIe paHee ObLIM HEBO3MOMKHEI (63
HCIIOJH30BAaHUA IMTUMPPOBBIX TEXHOJOTUUECKUX UHCTPY-
MEHTOB), TOABJAETCSA 00pasOBATEJbHBIM ITOTEHI[WAJI,
BIUSIONIAIN HA PE3yJbTAThI 00YUeHUs U MPUBOAAIIUAIN
K CYII[eCTBEHHOMY IIOBBIIIIEHUIO KauecTBa Iegarornde-
CKOro IIpoIiecca.

MbI cumMTaem, UTO YUMUTENs MOJIKHBI IIJIIAHUPO-
BATh CBOM yueOHBIE 3aHATUS KaK C YYETOM BIUSHUS
mu@POBLIX TEXHOJOTUI Ha MpermoJaBaHue W O0yueHue
(momens SAMR), KoTOpoe BO3AeliCTBYeT Ha pesyJbTa-
THI OOyUeHUsI, TaK U C HAIleJIeHHOCThI0O HA PA3BUTHE
KOTHUTUBHBIX HABBIKOB BBICIIIETO IOPALKA COTJIACHO
TakcoHoMuu BiyMma.

Taxkcomomusa Biryma, paspadorana B 1950-x rogax,
mpenacTaBiasfeT coboil o0yueHme uepes HAOOpP KOHIIEII-
Ui, KOTOPble HAUMHAKIOTCS C HABBIKOB MBIIIJIEHUS
Huairero nmopAzxka (LOTS) u npogBuramTca K HaBbIKAM
MBINLIeHUA 6oJiee BbIcoKoro mopsaaka (HOTS) [12, 13].
IlepBomauanbHasas (paseoyorus TaKCOHOMUU DBiyma
cocTosJia M3 IeCTH YPOBHeH, HauMHAad CO 3HAHUS Ha
caMOM HU3KOM yPOBHE, 3aTeM IIPOJBUrasiCh uepes IIo-
HUMaHUe, IPpUMeHeHne, aHaIn3, 0000IIeHre U OIIeHKY.

OcHOBa TEOpUWH AOBOJBHO IIPOCTA: UEJIOBEK HE MO-
JKeT MOHATH TO, UYTO OH He IOMHUT (He 3HAaeT), U OH He
MOKeT aHaJW3UPOBATh WM NPUMEHATH STH 3SHAHUI,
ecii He IMIOHMMAaeT MaTepuasl. XOTs CIIOCOOHOCTH aHa-
JIN3UPOBATh U IPUMEHSTH, 0€3yCJIOBHO, IMPEBOCXOIUT
0a30BYI0 KaTeropuio 3HAHWU, CHUHTE3 BJIEUeT 3a co0oit
HeoZMHAKOBOE IIPUMeHeHNe 3HAHNH 1/ I HaBBIKOB I
CO3IaHUsA Uero-To HoBoro. Hakomer, OeHKa IeHHOCTHI

MaTepuayia Heo0XoquMa AJIs IPOU3BOACTBA KAaueCTBEH-
HOT'O0 KOHEUHOTO IIPOJYKTa.

B 2001 roxy Jlopun Aungepcon u [ssung Kparsox.,
ObIBIIIME YUeHUKU BirymMa, BHOBb 00pPaTHINCh K TaKCOHO-
Muu Biyma u ony0aInKoBaIN IIePecMOTPEHHYI0 BEPCUIO,
B KOTOPOM yIIOpAZ0UYEHA MOCIeI0BATEILHOCTh KaTeropuii
¥ UCIIOJIB3YIOTCA TJIATOJbI, a He CYIIeCTBUTENbHEIE I
omucaHuA Kaskaoi Kareropuu [14—16].

Ilenb yunTesis — IOCTPOUTH 00PA30BATEIBHBIH TPO-
1ecc, KOTOPBIH CBA3aH C TEPeCMOTPEHHOM TaKCOHOMUEe
Bayma u mozmensio SAMR, — Korzma 3ajaua mepeMeliia-
eTcd ¢ HMKHUX Ha BepPXHUE YPOBHU TAKCOHOMWMU, OHA
TaKsKe IepeMeIaeTcsa ¢ HUKHUX Ha BepXHUE YPOBHU
SAMR [17, 18]. /IBa ypoBHA PYTUHHOTO HCIIOJH30Ba-
uus SAMR (3amelrienue, yayullieHue) CBA3aHbI C TPEMS
HIDKHUME YPOBHSAME TaKCOHOMUM Biyma (3allOMHUTS,
MOHATH, IPUMEHNUTh), a ABA YPOBHSI MHHOBAIIMOHHOTO
ucnosb3oBanua SAMR (m3meHeHue, npeobpa3oBaHUE)
CBA3aHBI C BEPXHUMU YPOBHAMU TaKcoHOMHU Biayma
(aHasnm3upoBaTh, OIEHUTDH, CO3/ATh). B CBOIO ouepensn,
B KaKJOU TPYIIEe IPOUCXOIUT AHAJOTUYHOE YIIOPA-
JoueHMNe — HaIpuMep, 3aJaud TUMIA «3aIOMUHATH»
B OCHOBHOM CBSI3aHBI C HCIOJb30BAHUEM TEXHOJOTUU
YPOBHSA 3aMeIlleHns, 3aaUll TUTIA «TOHUMAaTh» CBSI3aHbI
C MCIIOJIb30BAHUEM TeXHOJIOTUHU YPOBHS 3aMeIleHUs NN
yayumieHud (puc. 2).

Taxoe coueranme momenu SAMR u TakcoHoMuu
Bayma mmeeT HECKONIBKO JKeJaeMbIX PE3yJIbTATOB:

e CcTpeMJIeHUEe JOCTUUYhb BePXHUX YPOBHEH TaKCOHO-
muu BiyMma 1, COOTBETCTBEHHO, JOCTUYDb BEPXHUX
ypoBHeit SAMR;

e IIOAXOM B OOIIUX uepTax OOPHMCOBLIBAET UETKUI
Ha0bOP I1aroB, KOTOPbIe IIOMOTAIOT OCYIIIECTBIIATD
BHeZpeHMe IMU(PPOBBIX TEXHOJOTUII B 00pasoBa-
TeJLHBIN IIPOIecC.

ITo mepe Toro xak obGpasoBaHUe TpeTepIeBaeT
udpPoByIo TpaHcHOPMAIINIO, MBI pelllaeM HOBBIE TeX-
HOJIOTUYECKUe 3a7aul B IPEoJaBaHUuU U OOYUEeHUH.
A mepecMoTpeHHas TaKCOHOMHUS BiyMa yUYUTHIBAET
TPAAUINOHHBIE I[N, AeHCTBUSA U IPOIECChl, HO OHU
He KacamTcs TeX HOBBIX IleJjieil, HeWCTBUN U IIPO-
1IeCCOB, KOTOPHIe MOABUINCH OJyaromaps BHEIPEHUIO
nu(poBBIX TEXHOJOTHUII B 06pasoBaTeIbHBII IIPOIECC.
IToBcemecTHOE TpuCyTCTBHE IU(PPOBBIX TEXHOJOTHUN
B HaIle# JKU3HU U B KUBHU 00YUAIOIIUXCS ABJISIETCA
MPUYNHON, MO KOTOPON MBI JOJIXKHBI IIEPEeCMOTPETh
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Puc. 2. Couemanue SAMR u maxconomuu Bayma
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TaKCOHOMUIO, 4TOOBI «omudpoBats» ee. Iludposasa
TakcoHoMua Bayma moapasaenserca Ha Te JKe IeCcThb
KaTeropuii, HoO Pa3HUIIA 3aKJIOUYAETCA BO BKJIIUEHUN
nuGPOBBIX TEXHOJOTHN U IUMPOBHIX KOTHUTUBHBIX
IeJiell Ipu U3MepPeHNH pe3yabTaToB obyueHus [19, 20]
(puc. 3).

PaccmoTpuM mpuMep COBMECTHOTO MCIOJIb30Ba-
Husa moxeaun SAMR u nqudposoii takconomun Bayma
HA IMPaKTUKe.

B pamrax (opmupoBaHuSa IU(PPOBHIX KOMIETEH-
nmit OyAyIiuxX IefaroroB NMPUW UBYUEHUU TVCIIUTLIAHBI
«TexHoMOTHU IUMPOBOTO 00pa3oBaHUA» IJIA IIOBBI-
mreHus 3(GdeKTUBHOCTU HCIHoab3yeTca Mogeasb SAMR
u TakcoHoMus Biayma.

OcHOBHAA IleJb AUCIUIINHBI — (OPMHPOBAHUE
y OyAyIIUX IIefaroroB CIIOCOOHOCTU CHCTEMHO BUIETH
TeaTOrUUYeCcK Uil Ipoliecc, aHAJIN3UPOBATh MeJaroruye-
CKUe 3aJ]aull, BBIAEJATH IeJIU U BBIOUPaTh S)(PeKTUBHEIE
nu(POBBIE TEXHOJOTUU [JIA UX PEIIeHUs.

ConepsraHue QUCIUTIIUHBI COCTOUT U3 CJIEAYIOIINX
MORyJIeit:

o ITudpoBas KOMIIETEHTHOCTD Ileflarora KaK pecypc

pasBuTusa o6pas3oBaHUs.

o [TudpoBble TeXHOJOTUN KAaK MHCTPYMEHT CO3Ma-

ausa J0P.

e ITudpoBble TEXHOJIOTUU KaK UHCTPYMEHT dpdek-

THUBHOTO IIPEIoflaBaHUs.

e ITudpoBble TEXHOJOTUHN KAK CPEACTBO IIOCTPOEHUS

00pas3oBaTeJIbHOU CPEIbI.

O0611ass TPYAOEMKOCTh AUCIUILINHBLI «TexHomoruu
udPOBOro 00pPa30BAHUSA» COCTABIAET 3 3AUETHBIX €[I1-
Hutbl (108 wacoB), YTO ABAAETCA HEJOCTATOUHBIM JJISA

-

TIATEeJTHLHOTO M3YUeHUA BCeX MU(PPOBBIX TEXHOJOTUI,
HUCIIONB3yeMBIX B oOpasoBauuu. Ha mayueHure BTOPOTO
monyns «IludpoBbie TeXHOJNOTUU KAK MHCTPYMEHT
cospauua I0P» orBomuTca 2 uvaca jgexnuii u 10 uacos
MPaKTUYECKUX 3aHATUH.
B ycnoBusax, Korma pasBuTue HMUMPOBBIX TEXHO-
Joruii, B ToM umcie aas codgamusa JOP, mpomgoskaer
pacTu IpaKTHUUYecKU eKeIHeBHO, a BpeMsa Ha U3ydeHUe
MOIyJi BechbMa OrPAaHMYEHHO, MBI, KaK IIpemojgaBaTe-
JI, CTPEMUMCS K TOMY, YTOOBI 00yUaiomnirecs OCBOMIN
MaKCHUMaJIbHOE KOJNYECTBO TeXHOJOTUHN, 1 IPUMeHsIeM
TeXHOJIOTUIO MEXKMOAYJIBLHOU WHTErpamuy MU3ydaeMbIX
TeM, KOTOpas II03BOJsAeT 0oJiee 3(p(PeKTUBHO MCIOIb30-
BaTh BpeMs ayAUTOPHBIX 3aHATHUM.
B paccmaTpuBaeMoM puMepe 00yUaroIecs mapasi-
JIEJIbHO M3yYaioT ABe TeMbl, & UMEHHO:
e MysnbTUMeAVMNHBIN AU3alH BJIEKTPOHHOTO obpa-
30BaTeJbHOTO pecypca. AHaau3 U MPeAJoKeHus
110 pellaRTI/IpOBaHI/IIO/ VIYYIIEeHUIO U IPUMEHEHUIO
J0P.

e Texuosorus paboTel ¢ cepBucammu Google misa
Cco3MaHuA WHIUBUAYAJbHBIX U IPynmoBbix JOP.

1. 3amewenue/3anomunanue.

Yuaruecs: UCIIOIb3YIOT 2JIEKTPOHHbBIE KHUTH U APY-
e OTKPBIThIE 00pa3oBaTeIbHble PECYPCHI AJI MOIyUe-
HUsA 6a30BBIX 3HAHUI 0 MyJIbTUMeAUiHOM ausaiiae JOP.
IIpumensioresa ciemyiolire MHCTPYMEHTHI ITU(POBOTO
obpasoBauusa: Google Doc st uTeHus, pegakTAPOBAHMS
¥ CO3MaHUS CJIOBapsA MOHATUM.

3adanue.

e l3yumTe BHUMATEIbHO JEKIIUIO O MYJIbTHUMEII-

HOM Au3aiiHe B IeJaroruke;
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e BHIOEPUTE TPU HPUHIHUIA (IO COTJIACOBAHUIO
C IpemoaBaTesieM);

e HaliguTe MOAPOOHYIO MH(MOpPMAaIHoo (00beM KOH-
CIIeKTa II0 ONMCAHWUIO ¥ IPUMepaM AJIA OJHOTO
MPUHIUIIA — OAUH ITeUaTHbIH JucT (popmara A4,
urpudt 14, uaTepBas 1,5) B peKOMEH0BaHHBIX
yueOHMKAaX M OTKPBITBIX 00pas3oBaTeJIbHBIX pe-
cypcax;

® COCTaBBbTE CJIOBAPb.

2. Ynywwenue/Ilonumanue.

Yuamimecsa OCYILIECTBJAT PACIIMPEHHBINA IOUCK
uH(GOpMAIIUN B HWHTEPHETe, OMMNCBLIBAIOIEN MPUHITU-
Bl MYJbTUMEIUNHOTO Au3aiiHa A IeJarornyecKux
meJiei; MCHOJb3YIOT pecypchl Google miast mMOATOTOB-
KM MaTepuasioB AJs IIpeseHTalluud, B KOTOPOi OyayT
000011aTh HaliIeHHYI0 MHAOPMAIINI0 ¢ KOHKPETHBIMU
puMepaMu.

3adanue. MomonunTre MHGOPMAINIO O MPUHIIAIAX
BuU3yaJabHOU wmH(pOpManmein (KapTUHKaMU, BULEO, ay-
[IM0) TI0 KaXKJOMy MPUHIUTIY (B TAKOM 2Ke 00beme), mc-
MOJIL3Ys1 BO3MOYKHOCTH MHTEPHETAa, IPUMEHSASI IPUeMBbI
IoucKa uH(opMaIuu.

3. Yayuwenue/IIpumenenue.

Hcmonb3ysa MHCTPYMEHT BU3YAJIU3aAIIUN, TAKOU KaK
npesenTanusa Google, yuaiiuecsa nsydamT KOHIIEIIIIAN
MYJbTUMEIUMHOTO Au3aiiHa, OMUCAHHEIE B TI. 2, U TIPHU-
MEHSAT UX I MOAMMDUKAIINY CO3JAaHHBLIX MIPe3eHTa-
.

3adanue. CospaiiTe Ipe3eHTAIINIO 110 COOPAHHBIM Ma-
TepuaJiaM AJIs BBICTYILJIEHUSA II0 TeMe, IPUAEPIKUBAsACH
MPUHIIATIOB MYJBTUMEANNHOTO AU3aiiHa B IeJaroruke.

4. Hamenenue/Ananus.

Ob6yuarIirecss pasMeIllalT B 00ImeM JOCTyIe
CO3MaHHBIE IPe3eHTalluN, NU3YyUaloT PaboThl CBOUX CO-
yUaluXcs, aHAJIU3UPYIOT U KOMMEHTUPYIOT COOTBET-
CTBHE JAHHBLIX Pab0OT MPUHIIUIIAM MYJIbTUMEIUHHOTO
Iu3aifHa ¥ I'PAMOTHOTO IIPUMEHEHUS WHCTPYMEHTOB
Google.

3adanue.

e PasmecTuTe mpeseHTAIlWI0 B YKa3aHHOM IIPEIO-
JlaBaTeJeM MecCTe;

e IIOCMOTPUTE U MPOAHAIUBUPYHTE MPe3eHTAIUN
C TOYKHU 3PEHUA IPUHIIUIIOB MYJbTUMEIUNHOIO
nus3aiiHa B IIelarOTUKE;

e 00CyAuTe KPUTEPUU PeIeH3UPOoBaHU:A, chopmy-
JIUPYHTE aJITOPUTM aHaJIN3a;

e HATUINIUTE PeleH3Wu Ha PabdoThl CBOUX CO-
ydamuxcs, OnmMpasch Ha aJTOPUTM aHaJIM3a,
IPUHATEIA IIOCJe 00CY K IeHMS.

s 06Cy:KAeHUA M KOMMYHUKAIIUY C COYYaIIMMUCS
¥ TIperofaBaTejieM UCIOJIb3YeTCs cpefa, ONTUMAaIbHAs
UL yYaIUXCdA: JyaT B CUCTEME AUCTAHIIMOHHOTO 00Yy-
uyenusd By3a (B MIIT'Y aro «H(pOIa»), IPU OTCYTCTBUU
YIOOHOTO UaTa B CHCTeMe AUCTAHIIMOHHOTO OOyUYeHUS
By3a HCIIOJB3YIOTCA TPYIILI B COIUANBHBIX CeTAX 1/
WU MecCeHIKepax.

5. Hamenenue/Ouyenka.

Ob6yuatotmuecss (OPMHUPYIOT B 00IIeM O0CYKIeHUU
KPUTEePUHU OIeHMBAHUA PAa00T, OIEHUBAIOT CBOU U Uy KIE
pabotsl. O6cy:KaeHNEe TPOXOJUT C YIETOM BBIOPAHHOTO
anropuTMa aHajausa (13 . 4) ¥ OIleHUBAHUS.

3adanue.

e l3yumTe OT3BIBEI U PEIEH3UU Ha CBOIO paboTy;

e OIIEHUTE CBOIO pabory, Apyrue paboThl, 00OCYIUB
IPeABAPUTEILHO AJITOPUTM U KPUTEPUU OIlEHMU-
BaHNA.

6. IlpeoGpasosanue/Cosdanue.

OOyuatoruecs co3aloT CANT AJIs pasMeIeHus CO3-
MaHHBIX pabOT ¢ yUYeTOM BHECEHHBIX yayulleHuii. I'pyi-
ma o0yJaromuxcs co3maeT IUMPOBOIl pecype ¢ IeJbio
€ro MCI0Jb30BAHUSA B KAUECTBE CIPABOYHOI0 MaTepuaia
10 IearoruuecKoMy AM3aiiHy B AajbHeiiniemM. B aTom
MIPOoeKTe KaxKIbIi OepeT Ha ceOs OTAeNbHBIE 3aJadun
M BCe COTPYAHMYAIOT, UYTOOLI B MTOre IOJYUYUTH ONUH
KOHEUHBIH TPOAYKT.

3adanue.

e CoapaiiTe call'T B IPeIOCTAaBJIEHHOM [Jis 3TOTO
IIpocTpaHcTBe (Hampumep, Kype OTKPBITOTO TOCTY-
ma B cpege «Mudolla» aas MIITY, Google-caiir
T. 1.);

e pasMeCTUTe CBOIO PaboTy, JOIOJIHUTE YA00HOI CH-
CTEMOM TEroB JIJIs JIEIKOI'0 MOMCKA MH(MOPMAIINN;

e BepHUTECHh K HaUaJy W MPONIUTE BCe STAIBI 3a-
HOBO C YYETOM ITOJIYUYEeHHBIX 3HAHUIM;

e HAIUIINTE PEIleH3UI0 Ha CBOIO paborTy.

* %%

B pesynpraTe usyuenusa moxyas «l{udpossie TexHO-
JIOTUU KaK MHCTPYMEHT co3gauus IOP» y o0yuarommuxcst
opmupyrorcs 1mudpoBble KOMIETEHIINN IJs OyAyIneit
npodeccroHaNIbHON IIefarornyecKoil MesaTeJbHOCTH.
O6yuatoruecs osaageBaoT Google-uHcTpymMeHTaMu A
VHAWBUIYAJIBHON W COBMECTHOM pabOTHI IO CO3JaHUIO
3JIeKTPOHHBIX 00pasoBaTeJbHBIX PECYPCOB PA3HOTO
YPOBHS CJIOKHOCTH (OT OOBIYHOTO TEeKCTa IJIA «3aMe-
MeHusI» y4eOHUKAa, N0 MWHTEPAKTUBHOTO CIPABOYHOTO
MYJIbTUMEIUNHOTO pecypca — caiiTa); moaydaioT 3HaAHUA
110 BO3MOJYKHOCTSIM UM IPEUMYIIeCTBAM MCIIOJIb30BAHUA
C TOUKU 3PEHUsA yA00CTBa U MeJarornuecKuX TeXHOJIO-
ruii MUMPOBBIX NHCTPYMEHTOB IIOCJIEIHEr0 ITOKOJIEHUS;
M3yYaioT TeOPeTHMUeCKUe 3HAHUA O MYJIbTUMEIUNHOM
nusaiine m (GOPMHUPYIOT YMEHUS WX MPUMEHATHh Ha
mpakTuKe. YTo 0cO6eHHO BajKHO — IIPU 3TOM JOCTUTA-
eTca HeCKOJbKO IearornuecKux Iesieli: 0CBauBalOTCA
npogeccruoHaJbHbIE U(PPOBLIE ITIeJaroruiecKkre KoMIile-
TEHIIUHU, AOCTUTAIOTCA BOCIUTATEJIbHBIE IeJU — (Op-
MUPOBaHNE KOMMYHHKATHUBHBIX HABBIKOB B OOBLIYHOM
pe:xuMe 1 B nHGOPMAIIMOHHO-00pa30BaTeIbHOU cpefe,
HaBBIKOB COTPYJHUYECTBA U IPOPAOOTKU OT HAUAJIBbHOTO
arara IJIAaHNPOBAHUSA IO Peaju3aIiiuy TOTOBOTO IIPOEKTa
(IpoAyKTa) — CIIPABOUHOI'O IIOCOOMS 110 MYJIbLTUMETHI-
HOMY ausaibiny. C yueToM OTrpaHHUYEHHOT'O BpeMeHU Ha
u3yueHme mpeaMeTa He0oOX0JUMO OTMEeTUTh 3 (PeKTUB-
HOCTH TPUMeHeHUA OIu(POBaHHOI TaKcoHOMUY Bayma
B Me.)K,MOJ.IyJIbHOﬁ HHTEerpanum B paMKaX U3y4YeHusd OcC-
MUTLJIWHBI, TpefHa3HaueHHOW (hOPMUPOBATDH UM POBLIE
TearornuecKue KOMIIETeHITUU.
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Abstract

The article describes the integration of digital technologies in the educational process by SAMR model (Substitution, Augmentation,
Modification, Redefinition) developed by Ruben Puentedura. The stages of the use of digital technologies in the educational process
are considered. The application of these technologies to improve learning is justified. The examples are given that demonstrate
the stage of routine use of digital technologies at the levels of Substitution and Augmentation, and the stage of innovative use of
digital technologies at the levels of Modification and Redefinition. Bloom’s taxonomy is described, which is learning through a set
of concepts that begin with lower-order thinking skills and advance to higher-order thinking skills. The relationship between the
SAMR model and the development of higher-order cognitive skills in Bloom’s taxonomy was studied. An example of the joint use of
the SAMR model and Bloom’s taxonomy in the framework of the formation of digital competencies of future teachers when studying
the discipline “Digital education technologies” is considered.
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3APYBEXHbIA OMbIT

MHOOPMATU3ALUNA MATEMATUYECKOIO OBPA30OBAHUA:
ANOAKTUYECKUE BO3SMOXHOCTW, ONbIT
N 3APYBEXHbIE TEHOEHLUUNA
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Annomayus

B craTthe paccMOTpeHBI COBpEMEHHbIE TEeHAECHINY B NHGOPMATH3AIUYN MaTEMAaTHYeCKOr0 00pa3oBaHusa, XapaKTePHbIE I Pa3HBIX
crpar mupa. OTMeueHB! ABa BakHBIX (peHoMeHa XXI Beka, ompejendolre PasBUTHE PA3JIUYHBIX chep 'KUBHENEATEILHOCTH, B TOM
ymcse odpasoBanusd, — Oosbinue nanusie (Big Data) u undopmaTusanusa Ha 0CHOBe PasBUTUS WHMOOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TexHosoruii. ITokasano, kakoe BausaHue Big Data okaspIBaloT HA M3MEeHEHUE METOJOB HAYUHOTO WMCCJIEOBAaHUA U KaK BHEJPEHUE HH-
(opManOHHBIX TEXHOJIOTUH B IPOIlecC 00yUYeHNs N3MEHAET TEOPUI0 U METOAUKY IIPEIIojaBaHusa MaTeMaTuKu. I1peicTaBieHb! IprMephI
IpakTrYecKoro onbita Ilosbmy 1 JpYyrux cTpaH B 061acTy NHGOPMATA3ANNY MAaTEMATIHYECKOI0 00pa30BaHusd, IIPOBEIEH KPUTUUECKUIT
aHaAJIN3 9TOTO OIBITA U CHeJaHbI BBIBOJLI O HEOOXOAMMOCTH yCOBEPIIIEHCTBOBAHUA WH(GOPMATH3AIINN MaTEMAaTHUYECKOTO 00pasoBaHUSA
IIKOJBbHUKOB U CTYAEHTOB.

Knioueevie cnosa: nupopmaTusanusa B MaTeMaTUIECKOM 00pPa30BaHUU, OIBIT U JIyUIllNe MPAaKTUKY, 3apyOe:KHbIEe TEeHJEHIINN.
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1. BBepgeHune: npusHakm nipopmartumsayun
o6pasoBaHua B XXI Beke

Heraenranit XX1 BeK — 3TO BEK, KOTOPHIN Xapak-
TePU3yeTCs:

e MOJepHU3alrell CUCTEMBI OOIIEro 1 MPeIMeTHOT0
obpasoBaHusa (00HOBJIEHHEM IIpOrpaMm, yueo-
HUKOB, CPEJCTB M MATePUAJOB IJA OOyUeHUd
MaTeMaTHuKe);

e mH(pOpMaTU3aIell mporecca O0yUeHUT ITKOJIb-
HUKOB U CTYAEHTOB, yCOBEPIIEeHCTBOBAHUWEM
CHCTEMBI IIOAITOTOBKY YUUTEJel MaTeMaTUKH, II0-
BBIIIIEHUA UX KBaJH/I(I)I/IKaIII/II/I, KOMIIETEHTHOCTH,

e IIpeBpallleHreM 3HAaHUII W YMEHUI B HeIocpej-
CTBEHHYIO TPOUBBOAUTENHHYIO CUJIY UHTELIEKTY-
aJbHOTO PA3BUTUSA YUAIITUXCSI U 9KOHOMUUYECKOTO
pasBUTHUA TOCYIAPCTB;

e TIPOBO3TJIAIIIEHNEM aMOUIIMO3HBIX IeJell U 3amau
MOJepHU3AIUY O0IIECTBa, ITOCYyAapCTB MUpAa.

IIpusHakaMu 3TOr0 ABJISIOTCA, B YaCTHOCTH,

pasHble (GOPMBI MEKAYHAPOAHOTO COTPYJHUUYECTBA
VHUBEPCUTETOB M MX HAYUYHBIX COTPYAHUKOB, CTYAEH-
TOB, a TaKJKe IKOJI, YUUTeJNIel u ydaimuxcsa. Bmecre
C 3TUM TIPOUCXOIUT YCKOPeHe 00MEeHOB Pe3yIbTaTaMu
HAYYHBIX MCCJIETOBAHUN W PA3BUTHE UX MPUKJIATHBIX
npuMeHeHn. OcoOeHHO BA’KHO B HBIHEIITHUX YCIOBUSIX
YCKOPUTHh CMEHY MapagurM TPagUuIIMOHHOTO 00yUeHUs
MOPaCTAIOIIEro MOKOJEHNs, MTOCKOJIbKY TOJBKO 0CO3-

HaHHBINW, CBOOOJHBIN M TBOPUECKUU IIPOIlECC camopea-
JIN3AI[UY BCeX YUalllUXCs B 00pasoBaTeIbHOM IIpoIlecce
cI0cO0€H PACKPHITh UX CYLUIHOCTHBIE CUJIbI, HAIIPABUTH
9TW CHUJIBI HAa TapMOHMUBAIIMIO BCEX CTOPOH Oymylieit
B3POCJION JKU3HU, TOMOUYb OCMBICIUTD ¥ MOHATH IEJIb
¥ CMBICJI HICTOPUYECKUX U HBIHEITHNX TPeo0pa3oBaHUit
[1]. B cBasu ¢ 3TUM HEOOXOAMMO OTMETUTb, UTO BCE
BO3PACTAMOIIYI0 POJb MMEIOT Pe3yJbTaThl HAYUHBIX
UCCJeNOBaHNI, B YaCTHOCTU, B oOsacTu wHMGOpPMATHU-
3auu, a TaKsKe NPUMEHEHWUs ITUX HCCJIEeJOBAHUIM,
KOTOpPBbI€ OTKPHIBAIOT HOBBIE TEXHOJOTHUECKUE BO3-
MOJKHOCTH JAJiA Impoliecca obyuenus. Eciiu roBoputs 06
oOpasoBauuu B obJjacTu MaTeMaTuku, To B XXI Beke
ucnoab3oBanue MKT B mpakTuKe MaTeMaTHUYECKOTO
00pa3oBaHUA BO3POCJIO MHOTOKPATHO IPAKTUUECKU BO
BCEX CTpaHaX MUpa.

2. MoTuBayuA pacCMOTPEHUSA TeMbl,
npo6nemarTnKa n NCNosib3oBaHHasn
meTogonorma pa6orbl

OcHOBHFIE MOTHBBI BHIOOpPA TEeMbI M Pa3BUTHSI
mpexMeTa JaHHON PabOTHI CBA3AHBI C ABYMsS (DEHO-
MeHaMu, SpPKOo mpoaBuBImMucsa uMmeHHo B X XI Beke:

1) GosibIIvie TAaHHBIE, UX AQHAJM3 U WCIOJIb30BAHUE

B coBpemenHoM mupe (Big Data B coBpemernHOM
Mupe);

49




ISSN 0234-0453 « UHOOPMATUKA N OBPA3OBAHUE - 2019 « N2 6 (305)

2) uadopmarusanusg 1 UHPOPMAIMOHHO-KOMMY-
HUKAIIUOHHBIE TEXHOJOTUW B HAYUYHBIX MCCJIe-
NOBAaHMWAX, UX KCIOJb30BaHNE B 00pa3oBaHUU
U MOJepHU3anuu 00pasoBaTeIbHOTO IIPOIECCa,
MPOM3BOCTBA, MPEANPUHUMATEIbCTBA, YIPaB-
JIeHU .

Boabsiue manmbie, Big Data (BD) — »ro He Ha-
VUHBIA TepMUH, a TiaobajbHoe saBieHne XXI Beka.
ATO0 0COO0EHHOCTH HBIHEIIIHEro BeKa M OKpY Kalollei
JIeNCTBUTEIHLHOCTH, BO MHOTOM CBSI3aHHAA C JIABUHHBIM
yBeJmueHneM ITUMPOBOIT nHpOPMAIN, TeHePUpPyeMoii
B TOM YMCJI€ OTPOMHBIM UMCJIOM II0JIb30BaTeIell MHTep-
HeTa. BoJsiee Toro, B HacTosIIee BpeMs CYIIECTBYET Ha-
yKa o Oospminx gaHHBIX — Data Science (DS), koTopas
VHTEHCUBHO Pa3BUBAETCS, UTO MPUBEJIO K M3MEHEHUIO
mapagurMbl Pa3BUTHUA HAYKW, OCHOBAHHON Ha ABYX
B3aMMOIOTIONHSAIONINX METOJaX HMCCJAeHOBaHUI: KJac-
cUYecKue MeTOIbl HAyYHOTO UCCJIeJOBAHUA (TeopeTruye-
CKUM U 9KCIIePUMEeHTATbHBIN) ObLIN PACIIIUPEHBI ABYMS
HOBBIMU METOJAMU — KOMITLIOTEPHBIM MOJEINPOBAHIEM
¥ MCCJIeIOBATeIbCKON PaboToi ¢ OOJBITUMU JaHHBIMU.

B macrosiee BpeMs cuuraercs, 4To 6OJbIINE TaH-
Hble TIOBJUWAJIU HA Pa3BUTHE HAYKU, OIPENEIUIUN ee
COBpPeMeHHBIe MAcIITa0bl, HATIPaBIECHNA, METOIL0JOTUIO
HCCJIeIOBaHUI, peaIn3auio MeX IUCINILINHAPHBIX KC-
CJIeIOBATEIBCKUX ITPOEKTOB.

BuifensgoT BoceMb XapaKTePUCTUK OOJBINUX TaH-
HBIX — V-XapaKTepucTuk (OT IepBoil OYKBBI MX aH-
TVIMHCKUX HadBaHUU) [2, ¢. 5], Tpu mepBble U3 HUX —
ocHOBHEBIE («3V»):

1) Volume — 00JbIII0M 00bEM JAHHBIX;

2) Velocity — cKopoCTh MOCTYyILIeHUs, YacTOTa UX

TMOABJIEHUS (9TUX AAHHBIX HE TOJHKO MHOT'O, HO
8cez0a MHOTO);

3) Variety — oTu maHHBIe pasHOOOpAa3HBI (OHU
CTPYKTYPUPOBAHBI UJU IIJIOXO CTPYKTYpPUPOBA-
HBI);

4) Veracity — mocToBepHOCTS;

5) Viability — xuszecmoco0HOCTS;

6) Value — 1eHHOCTB;

7) Variability — usmeHumnBOCTS;

8) Visualization — Busyanusamus.

Crnemyer oTMeTHUTh, UTO B OCHOBe ycmexoB Data
Science Je:xaT CyIIecTBYIOIIe aJTrOPUTMbI paspabdor-
KM W aHajgu3a OOJIBIINX MAaHHBIX, KOTOPHIE, B CBOIO
ouepenb, UCIOJB3YIOT MaTeMaTUUYeCKHue METOABLI U pe-
3yJbTAaThl COBPEMEHHOTO PAa3BUTHUA MHOTHX obJacTeii
MmaTteMaTuKu. HoOBBIEe 3aJjlauM U HAIpaBJIEHUA MCCIIE-
MOBaHUI, CBS3aHHBIE ¢ OOJBINIMMU JaHHBIMEU W Data
Science, racawoTcsa, HaupuMep, UGPOBON SIKOHOMUKHU
U (UHAHCOBO aHAJUTUKU, KOIUPOBAHUSA U Iepegaduu
nHGOPMAIIUY B CETEBBIX COEAMHEHUAX, obecreueHUs
0e30TIaCHOCTH JAHHBIX, MOAEJUPOBAHUS MCUXUUECKUX
COCTOAHUI UeI0BeKa, KOCMHUUECKON M KuOepPICUXO0JIO-
ruu [2]. HayuHble yupe:kAeHUS W BbICIINE yueOHBIE
3aBeJieHUdA, YUPEKIEHUA, CBA3AHHbIE ¢ 00pa3oBaHUEM
U ynpaBJeHHeM oOpa3oBaHUeM, PabOTHUKU 00paso-
BaHUs, NMPEAIPUHUMATENIN CO8MECMHO PabOTaIOT HaJ
HOBBIMHU H300peTeHUAMU, FeHepUupys HOBBIE HIEH,
co3maBas HOBBbIE IPOAYKTHI, IpejJjiarasd HOBbIe YCIYyTH,
paspabaTbiBadg HOBBIE METOJBI JIA JOCTUKEHUA ycIexa

B cBoell mearenbHOCTH. Hampumep, mpesmpuHIMATEIN
U yIIpaBJIEHIIbI HE O6ﬂBaTeJIBHO MOT'YT UMETH CBOU HOBbLIE
WUen, HO OHU MOT'YT MCIIOJIb30BaTh YiKe CYIIeCTBYIOIIe
U/leV ¥ PelleHus 1/ MId MOePHUBNPOBATh UX IO CBOK
KOHKDeTHbIe ToTpedHocTr. VIHTepHeT 1 mosBIeHNe mud-
POBBIX TEXHOJIOTHH IPEeJOCTaBUIN 00PAa30BATEIHLHBIM
VUPEKIEHUAM UM MpPeAIpPUHUMATENAM OecurcIeHHBIe
BO3MOJKHOCTHU [JIsT TBOPUYECTBA U CO3JAHUSA HOBBIX YC-
JyI U TPOAYKTOB. BaKHBIMH (paKTOpaMU B pPeIlleHUU
3aJjau COBEPIIEHCTBOBAHUSA TEeXHOJIOTHI s paboThI
¢ OOJBIINMY JAHHBIMU SIBJISIIOTCS HOBBIE PE3YJIbTAThI
nccaenoBaHuil B 00JlacTH HeHPOOMOJIOTHM, a TaKiKe
B o0JlacTH MCCIeOBaHUS (PYHKIMOHNPOBAHUS U BO3-
MOJKHOCTEH UeJI0BEUeCKOT0 MO3Ta.

Bropoit penomen XXI Beka — 9TO IIUPOKO IIO-
HuUMaemas nHopMaTusanud 1 UHGOPMAIMOHHO-KOM-
MYHUKaIIMOHHBIE TE€XHOJIOT'MH, KOTOPbI€ OYE€Hb BaiHBI
IS COBPEMEHHOW IMBUJIN3AIUUA U SKOHOMUUECKOTO
pasBuTtus obmiectBa. OHU OImpeaesasiioT, B YaCTHOCTH,
¥ M3MEeHEeHHUs B 00pasoBaTEJILHOM IIPOCTPAHCTBE, UTO
IIPOABJIAETCA B YCKOPEHUU MOJEPHUBAIUU OO0IIet
U TpeaMeTHOI cucTeMbl 00pasoBaHUS IIKOJHBHUKOB
U CTYJEHTOB, & TaKJKe B3POCJBIX.

CoBepIlleHCTBOBaHNE MHTEpHETa W WH(GOPMAIMOH-
HBIX TEXHOJIOTUI, POCT U Pa3BUTHE HOBBIX IU(PPOBBIX
oprammsanuii, TaKkux, Hampumep, xaxk Uber, Airbnb
u Alibaba.com, TecHO CBS3aHBI C TeXHOJIOTMYECKUMU
IOCTUKEHUSAMHU BeAYIIUX CTPAH MHpA.

B nacrosiee BpeMs He ToJbKO B [ToJblite oTMeUaeTcs
TOT (haKT, YTO W IETH, U MOAPOCTKU, W B3POCJIbIE BCE
OoJibIlle U OOJIBIIIE IIOCBAIIAIOT CBOE BPEMS WHTEPHETY
U TIOTPYIKAIOTCA B BUPTYAJIBHYIO PeaIbHOCTb. OHU 00111a-
[oTCA ¢ TU(POBOIL CPEIOii, 1 €CIN 9TO ODIIeHUEe CIYKUAT
IUIsT caMoO0pas30BaHUsA, TO OHO IPWHOCHUT IIOJb3Y IJIS
WX WHTEJJIEKTYaJbHOTO pasBuTusi. Ho moib3oBaTenn
MOJKHBI 3HATH W MOHWMATDH, UTO MHTEPHET-HAaBUTAIIUS
He TOJIbKO IIOJIe3HA, HO MOJKET OBITh BPEJHOI AJIA HUX,
a WHOT/a W OIMacHOM, TaK KaK B MHTEpPHETe, M B UaCT-
HOCTH B COIIMAJIbHBIX CETAX, MOKHO He TOJBbKO HANTH
BasKHYI0 NH(DOPMAIIUIO, MHTEPECHbIE COOOIIIEHUS 1 HOBBIX
Ipys3ei, HO U OKas3aThCs BOBJIEUEHHBIM B aHTHUOOIIEe-
CTBeHHBIE rpymisl. [losToMy ciemyeT 00paTuThL BHUMAaHIE
Ha Ipo0JieMy MUHUMU3AIINY HETaTUBHOT'O BO3IeilCTBUS
WHTepHeTa, ITu(POBOH cpeabl 1 MHOOPMAIIMOHHBIX TEX-
HOJIOTUH HA MCUXUKY NIKOJIbHUKOB U CTYIEHTOB.

Mudopmarusarus o6pasoBaHUA U PASBUTUE METOIH-
KU BJIEKTPOHHOTO IPEAMETHOr0 00yUYeHUs PagUuKaIbHO
MBMEHSIOT KJIACCUYECKYI0 TEOPUIO U METOAUNKY IIPero-
JaBaHUS MAaTEMATHUKH W METOJOJIOTHIO WCCJIEIOBAHUS
HAYYHBIX IIPOo0JieM IpeqMeTHOro o0yueHus. B Halei
paboTe MBI paccMaTPpUBaeM OJHO M3 KJIOUEBLIX Ha-
TIpaBJIEHUI UCCJIENOBAHUII B COBPEMEHHON AMIAKTUKE
MaTeMaTUKU: meopemuieckue, npaKkmuieckue u co-
YUaabHble acneKmyvl MAmemMamuieckozo 00pa3o8arHus
WKONbHUKO8 U cYy0eHmos8 — npob.Jiembl, nompedHocmu
3asmpauiHezo OHs U 6ydyuezo.

MeTtomosiorust pa3paboTKU TeMBI HACTOSIIEH CTaThU
OIMPAaeTCs Ha IPAKTUKY O0YUYEHUS U MOMNBITKY aHAJIN3a
MIPUMEPOB U3 CIIEINAIbHO TTOJ00PAHHBIX COBPEMEHHBIX
ny6aukanuii 06 apheKTUBHON 1 KaueCTBeHHO MEeTOAN-
Ke mH(pOpMaTHU3AIUN MaTEeMaTUUYECKOTO 00Pa30BaHUA.
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PaspaboTka sTOlI TeMBI MMeeT XapakTep case study
OIIBITA aBTOPA U €ro KOJLIEer II0 MH(OPMATHU3aIluy Ma-
TeMaTUYeCKOTO 00pa3oBaHUS CTYAeHTOB-MaTeMaTHUKOB
1 MH(POPMATUKOB, a TAKIKe CTYJeHTOB JPYTIUX CIIeIab-
HOCTeH 1 aHAJOTMYHOTO OMBITA YUUTEIeH, paboTaroIIuX
co mKoabHuKamMu. HcciegoBareabcKkas 1eab pado-
THI — aHAJIU3 3aPy0eKHBIX MMyOJUKAIUI, KACAIOIITUXCS
HAyYHBIX KHCCJEIOBAHUMA B obsacTy MHGOPMATHUIAIUYI
00IIIero U MpPeIMeTHOTO 00pasoBaHUSA, IPAKTHUUECKOTO
OIIBITA B 3TOM cdepe, a TaKiKe MHTETpPaIlUU IIPemojaBa-
HUS MaTeMaTUKHU C IPYyTUMU mpeaMeTamMu. ABTop pabo-
TBI IILITAETCS OTBETUTDH HA CJIEAYIONIUI HCCAETOBATEIh-
CKMI BOIIPOC: KaKue IUAAKTHUYECKNe M KaueCTBeHHBIe
IpeuMylllecTBa JaeT U3yUeHre U IPUMEHeHUe JYUIITNX
npakTuK wH(GOpMATHU3AIUU B IIpPOIlecce MaTeMaThde-
CKOT0 00pa3oBaHUA MIKOJBHUKOB U CTyAeHTOB? I[o1o-
HUTEJHLHO HCCJEI0BATEIbCKOM 3aJaueil IPoBeJeHHOTO
HCCIeIOBAaHNUS SBJSETCA TMOMBITKA OOOCHOBATHL TE3UC:
UH@OpMAmMU3AUUSL MOXHcem Ccmambv Kamaniu3amopom
U CMUMYASLMOPOM MAMEMAMULECK020 00pA308AHUS
WKONbHUKO8 U cmY0eHmos.

3. Mpumepbl ANAAKTNUYECKNX BO3SMOXKHOCTEN
M NYYWKnX NPaKkTuK nHpopmartmsayun
mMaTemaTnyeckoro o6pasoBaHuA

Bce 6oubllyi0 poJib B YAOBJIETBOPEHUM IIOTPEOHO-
cTell ¥ BCECTOPOHHEM PA3BUTHU CTPAH MUPa UTPAIOT
pesyabTaThl HAYYHBIX MCCJIEIOBAHUIN B 00JACTU MEIK-
IUCIIUTIIMHAPHON U MPUKJIALHOI MaTeMaTUKU, BKJIIOUAs
TEOPeTUYECKNe OCHOBBI MH()OPMATUKU, KOMIILIOTEPHU-
sdanuu u UKT, KoTopble I0JIe3HBI A UX IPUMEHEHUS
B PasJIMYHLIX c()epax UeOBEUECKON AeATeIbHOCTH (CM.,
Hanpumep [2]). UcnonbzoBanue KT B megarorumueckoit
MPaKTUKe MaTeMaTUUecKOro o6pasoBaHMUsS ITOCTOSHHO
pacmiupsaercsa. I aTo He MPOCTO MOJAa B Pas3IUUYHBIX
cTpaHaxX MHpPA, UTO U MOATBEP:KIAIOT pa3JNUYHbIE Ha-
y4YHBIe MyOAUKAIUU U KOH(GEPEeHIIUH.

PaspaboTka TeMbl JaHHOU CTATbU SABJSETCS CBOE-
00pasHBIM MPOLOJIKEHHEeM U PACIINpPeHHeM OIyO0JIH-
KOBAHHOTO TEKCTa [AOKJAJa aBTOpa Ha MeKIyHapo.-
HO¥l HayuHOIl KoHpepeumuu B CPY B KpacHospcke
B 2018 roxy [3]. dauHoit mpobieMaTUKe OBLIO IOCBS-
IIeHO MHOMKECTBO WCCJEIOBAHUM, MyOJMKAIUN U IO-
KJaJOoB Ha IIPECTUMHBIX MEXJAYHAPOOIHBIX HAYYHBIX
KOH(EPEeHIIUAX B YHUBEPCUTETAX PA3HBIX CTPAH MUPA,
BrJtouasa Poccuio, Uuauio u Ilonsmry [3—5].

B Poccuu oCHOBHBIMHM TeMaMM TaKUX HAYUHBIX
KoH(epeHIInHA IoCJAeHNX JIeT OBIJIN:

e «AKTyanbHbIe IIPOOJIEMBI IIPENOJaBaHUA MaTe-
MaTUKU ¥ UHGOPMATHUKU B IITKOJAX U By3ax»
(MockoBCKUIT ToCcymIapCTBEHHBINI YHUBEPCUTET
umenu M. B. JlomonocoBa u MocKoOBCcKuii Ie-
Jarorn4ecKuil rocyJapCTBeHHBIN YHUBEPCHUTET,
r. Mocksa, 2018 ropn);

o «Mupopmarusamus o0pas30BaHUS W METOAUKA
aJIeKTPOHHOTO0 00yueHusa» (Cubupckuii pemepasib-
HBIN yHUBepcuretT, r. Kpacuospck, 2018 rox);

o «TeopeTnueckue U IPUKJIATHBIE ACIIEKTHI MaTe-
MaTHUKHU, nHpopMaTuKku u oopasoBanus» (Cesep-

HBIH (ApKTHUUEeCKUil) deaepaabHblil YHUBEPCUTET
umenu M. B. JlomoHOcoOBa, r. ApXaHTeJbCK,
2014 ropq).

TeMaTuKa 9TUX MEPONPUATUIN Kacajaach:

® TPUKJAJHBIX ACHEKTOB METOAWKYU IPUMEHEHUSI
HUKT u cpencTB paspabOTKU MHHOBAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH W OpTaHU3aIUu
OUCTAHITMOHHOTO 00pa3oBaHMs;

e co3maHua U BepuduKanum s3PHeKTUBHOCTU HUC-
MOJIb30BAHUA NPOTPAMMHO-IEeTATOTUUYECKUX
CpeJiCcTB yueOHOTO HasHAUeHHUs B Ipoliecce 00y-
YeHUS IIKOJbHUKOB U CTYJEHTOB.

Bompocam momcKa HOBBIX BO3MOMKHOCTEH B 9THUX
HaNpaBIeHUAX MOCBAIIEHBI OBIJIM PabOTHI aBTOPOB
MeKIYHAPONHBIX HaYUYHBIX KoH(pepeHmuii B ITosbIie;

e Mathematics In The Real World, CME University
of Warsow, Bapimasa, 2018 rox;

e The 4th Interdisciplinary Scientific Conference
organized by the Institute of Mathematics of the
Pedagogical University, Kpaxos, 2019 roz.

Croutr TakyKe OTMETHUTH MHTEPEeCHbIe MaTepUaJbl
opranm3oBaHHON IleHTpOM IUMPOBBIX KOMIIETEHIIWM
Bapmasckoro yauBepcurera XIX HayuHON KOH(EpPEH-
muu VU’2019 «BupryanabHbIil YHUBEPCUTET — MOJEJb,
UHCTPYMEHTHI, IPaKTUKa» [6], OCHOBHAA TeMa KOTOPOM
3Byuaja Tak: «JlabupuHTEI U(GPOBOr0 XapaKTepar.

WurepecHs! peayabraTsl uccaegopauus M. Webb [7],
KOTopasi aHAJIU3UPYeT U3MEeHEeHUA B 00pa3oBaTeIbHON
TmapagurMe B CBA3HU € IMITMPOKUM MCIIOJIb30BAaHUEM WHTEP-
Hera. B wacTHOCTH, OHA TOMUEPKUBAET, UTO MHTEPHET
¥ MOOUJIbHBIE TEXHOJIOTUY IMPUBEIN K PaguKaIbHBIM
U3MEHEHUAM B cI0c00axX OOIIEHUA YUAIINXCSA ¢ KOHTEH-
TOM IIPOrpaMMbI 00yueHus. VI 5To ciaeqyeT yUuTHIBATH
B IPaKTUKe NPerojaBaHusi, B TOM uucie B cdepe o0y-
YEHUS U COBEPIIIEHCTBOBAHMUSA OCHOBHBIX M COIMATBHBIX
KOMIIETEHIINH yYuTeJell MaTeMaTUKU 1 WH(GOPMATUKN
¥ IPYTUX TPEIMETOB.

A. M. Jazeel, Ar. Saravanakumar [5] ob6cy:xkma-
0T BajXKHOCTh POJIU KOMIbIOTEpa, MHGOPMATU3AIIUN
u UKT B nporecce coBpemenHOro oopasopauusd B UH-
IUU ¥ YKA3bIBAIOT HA UX aCIeKThl M MHHOBAI[MOHHBII
XapakKTep, KOTOpPbIe CTAHOBATCA Bce Oojee u Oojee
BaskHBIMU B X XI Beke. B anHOoTauy sToil craThu OHU
OuIIyT Tak: «bBiaaromapsa BBIUMCIUTENBHON TeXHUKE
u WUKT oTKpbIBAIOTCA OTPOMHBIE BO3MOMKHOCTU MIJIS
BCEX YUUTEJIeH U IPEeUMYIIeCTBA AJIA KAKJI0TO YUeHUKA
B Uuauu. OueBUIHO, UTO aKIEHT Ha KOMIIBIOTEPHBIX
rexuosoruax u UKT saBaserca ocTpoil HEOOXOAMMO-
CThIO, TOCKOJIbLKY OH JeMCTBYeT KaK MOIIHBIN 06paso-
BaTeJbHBIN (paKkTOp Oe3 yiiepba aasa KauecTBa. Takke
HEO0XOAMMO MOAJEeP/KMBATHL BBICOKME TEMIIBI POCTa
HaIel SKOHOMUKH 3a CUeT HapalllMBaHU MOTeHIITAaIa
¥ pacIInpeHus 3HAHUM yUalIuXCcsa U AJId TPOABUIKEHU
HOBBIX MEPCHEeKTUBHBIX MEKIUCIUIIINHAPHBIX 006Jia-
crell 3HaHUI» [5]. ABTOPHI YTBEPIKIAIOT, YTO 00paso-
BaHMeE SBJIAETCS COIUANbHO-OPUEHTUPOBAHHBIM BUIOM
IeATeJbHOCTU U Ka4yeCTBEHHOe 00pasoBaHme TPASUIM-
OHHO CBSI3aHO C XOPOIIUMU YUUTEIAMU, 00JIaTAI0ITUMHU
rAy0OKUMU 3HAHUSAMU, HABBIKAMU, COIUATBHBIMU
KOMIIETEHIIUAMY U KYJIbTYPOH JHUUYHBIX KOHTAKTOB
¢ yuamumuca. [lajiee OHU TBITAIOTCA OIUCATH POJIb
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uHpopmaruku, nuadpopmarusanuu u UKT B mpeobpa-
30BaHUU CYILIECTBYIOUIEH MapaguTrMbl METOLUYECKOTO
mpenogaBaHUs U O0yUeHU.

MHorouncjIeHHbBIE MeKAYHAPOIHbIE HAYUHbIE KOH-
(epeHIIUM U WCCIETOBAHUS TMOCBAIIEHBI BHIPAOOTKE
IUTaKTUYECKON KOHIENIINY WHTErPaIlui MaTeMaTuKu
¢ nHGOPMATHUKON M M3YUEHUI0 IPEUMYIINeCTB TaKou
uHTerpanuu. ITogpodHOMY aHaNMM3y IOABEPTraOTCA IIO-
JIOXKUTEJbHBIE Pe3yJIbTAaThl MCIOJIb30BaHUA WHGOPMA-
TH3aIUM B IIPOIleCCe MOATOTOBKU YUHMTeJel, a TaKiKe
o0Hapy:KeHHbIe HEJOCTATKNM HEKOTOPHIX COBPEMEHHBIX
UHHOBAIIUY# B 00pasoBaTeIbHOHN CUCTEMe COTIJIacHO
TpeboBaHuAM BosoHcKo# cuctemsbl [8]. B ykasamnHOi
cTaTbe IPEACTaBIEHO HECKOJBKO KJIOUEBBIX MCCIIEO-
BaTeJbCKUX IPoOJeM, CBABAHHBIX C MaTEMATHUYECKUM
o0pasoBaHmueM B XXi Bere, mus perieHnss KOTOPBIX
TpebyeTca B3aMMOJENCTBHE KAK HAIIMOHAJILHBIX, TaK
U MeXXIYHApPOOHBIX MCCJIENOBATEJbCKUX TPYII, CO-
CTOAININX U3 CIEINAJUCTOB II0 MaTeMaTUKe U APYTUM
€CTeCTBEHHBIM HayKaM, METOAMCTOB, YUUTeJeH U Ipe-
noxaBaresieit MareMaTuku. Cpeau sTUX IPo6JIeM MOKHO
BBIZEJIUTD CIENYIOIINe:

e meopemuiecKue U npaKmuiecKue acneKmul Yayy-
uleHus no0zomosKu U NOBblLULEHUS KE8AIUPUKA-
yuu yyumeJset mamemamury U UHGYOPMAMUKU
6 DA3HbLX CMPAHAX: ONbLM U O03HAKOMJEHUE
¢ MYHWUMU NPAKMUKAMU;

e npobsemb. npenodaéanus U U3yieHus mamema-
MUKW, UHGOPMAMUKU U OpY2UX eCMeCmEeHHO-Ha-
YUHbLX npedmemos 018 HYxO paseumus cmpaH
u 0ydywezo 6 XXI aeke.

4. lanbHeliWwne NnpenMyLlecTBa 1 Bbi3OBbI
nHpopmaTM3ayum maTeMaTM4yecKoro
ob6pasoBaHuA

Her coMmHeHUsT, YTO eCTeCTBEHHbIE HAYKH, B UACTHO-
CTH MaTeMaTHKa, ¥ MaTeMaTuuecKoe 00pasoBaHue B IIPO-
mecce SKOHOMUUYECKOI'0 Pa3BUTHUSA 3aHUMAIOT W OyAyT
JaJIbIlle 3aHUMATh KJIIOUEBOE MECTO. ITO JOJIKHO OBITh
OUYEBUIHBIM [JI YUYHUTEJel MaTeMATHKN M IMOHATHBIM
[UIsT UX YYEHUKOB, IIOTOMY UYTO 3HAHMNE MAaTeMaTHUKU
TMO3BOJISIeT Pa3BUBATh BoOOpaKkeHue (B TOM UMCJIe IIPO-
CTPaHCTBEHHOE BOOOPaKEHNE), HABBIKY AHATUTHUECKOTO
¥ JIOTUUYECKOI'0 MBIIIJIeHUA, KOTOPhIe MOXKHO HCIIOJIb-
30BaTh KaKIblii JeHb HA NPOTSKEHUU BCel KU3HU.
CienyeT Tak:Ke IMOAUYEPKHYTh, UTO MCIIOJb30BAHUE Ma-
TeMaTHUKX BO MHOTI'MX 00JIACTSIX HAYKU ABJSIETCS CBOETO
pozma (pakKTOpOM, YCKOPAIOIIAM IPOIPECC IMBUIN3AIAN.
Hampumep, orpoMHOe KOJUYECTBO M300PETEeHUM U MI0-
CTUKEHU B IPYTUX 00JIaCTAX HAYKU CTAJIU BOSMOIKHBI
VMEHHO 0Jarojaps HaKOIJIeHHBIM paHee W COBPEMEH-
HBIM pPe3yJbTaTaM HAyYHbIX MCCJIEJOBAHUU B 06JacTH
MaTeMATUKH, a TaKiKe MaTeMaTHYeCKOMY alIapary.
JTOTIOTHUTEIBHO CTOUT eIlle IOJUYEPKHYTh, YTO «MaTeMa-
THKA KaK KOPOJieBa BCeX HAYK» IIPEOLOJIEBAET A3BIKO-
BbIe 0apbepbl — ee A3bIK MOHATEH MAJII BCeX Joaeil Bo
BCEM MUPE, IIOTOMY UTO OH MCIIOJIb3yeT YHUBEPCAIbHBIN
SIBBIK ITU(P ¥ CHMBOJIOB, IPABUJIA JIOTUUYECKOTO MBIIII-
JIeHUs, Pe3yJbTaThl MaTeMaTUYECKUX KCCJIeTOBaHUM

¥ OTKPBITUA OJIECTAIUX MaTeMaTUKOB. IIpumuemM sA3BIK
MaTeMaTUKU II03BOJIAET OMKUCATh U IPUHATH BCE TE3UCHI
u (paKTHI, UMeIOIINEe 3HaUeHNE B MaTeMaTUKe, KOTJa OHI
MOATBEPKAAIOTCA MPaBUJIBHBIMHU A0Ka3aTeJIbCTBaAMIU,
a He IPeICKa3aHusAMU U UCCJIeIOBAHUAMY, KOTOPHIE Ya-
cTO oOpeMeHeHbI OIINOKaMy n3MepeHuii. B mpoTuBHOM
cJIydae OHU SBJISAIOTCA JIOKHBIMU UKW UMEIOT XapaKTep
open problems.

MaremaTuKa Kak mpeaMeT o0yUeHUs YacTO BBIBHI-
BaeT 0OJIbIIVE TPYAHOCTU [JI HEKOTOPBHIX YUaIlUXCH,
U 9TO OecCIIOpPHBIN (AKT, IPUUEM IJIA PAa3HBIX YPOBHEH
MaTeMaTHU4YeCKOro 00pasoBaHUsS M [JIsi Pa3HBIX CTPaH
mupa. JacTto y IIKOJBHUKOB U CTYJEHTOB BO3SHUKAIOT
Bompockl Tuna: «Ilouemy MareMaTuKa Tak CJIOMKHA IJIA
MeHs (uau gas Hac)? [louemy Hago M3ydaTh MaTeMaTH-
Ky B SIIOXY KOMIbIOTepOB U aiiouoB?» WHoTma make
VUUTEJSA U POAUTENIN 3aTPYAHAIOTCA C OTBETOM Ha 3THU
BOIIPOCHI, XOTS AJIs MHOTHX YyYaIlllUXCA MaTeMaTuKa
VMeeT YTUJIUTAPHBINA aCIeKT.

g pereHuA 9TUX U IPYTUX IPOOJIEeM IOJe3HBIMU
MOTYT OBITH CJIEIYIOIINE MEPOIPUATUS.

1. Excezo0Hble HaUUOHANbHBLE CBe30bL U KOHDEepeH-
yuu 0ana npenodasameJell, memoducmos u yuumedeu
mamemamuKu, opzanusyemvie 6e0ywumu YyHusep-
cumemamu U HAYUOHAALHLIMU MAMEMAMUYECKUMU
obwecmeamu.

Hamnpuwmep, 6—7 mexadps 2018 roga 8 MI'Y umenu
M. B. JlomoHocoBa cocTosiiics Bcepoccuiickuii cbess
mperofaBaTejiel W ydYWUTeJled MaTeMaTuKH’, Ha KOTO-
POM C IOKJaJaM’ BBICTYIUJIN MB3BECTHBIE POCCUUCKUE
npodeccopa MaTeMaTUKU U TEOPUM U METOAMKM IIpe-
nomaBanusa maremMatuku. Cpemu HuX OBLI IIpodeccop
C. K. CMmupHOB, M3BECTHBINI BO BCEM MUDPe KPYIIHBIH
MmareMaTtuk u Jaypeatr megmanu Puiapca 2010 roga,
KOTODBIN IIPOUYUTAJT OUeHb MHTEPECHBIN U TIIATeJIbHO
MIPOAYMAaHHBIN IJIE€HAPHBIN IOKJAM, MCIOJB3YsI KOM-
MBIOTEPHYIO IIPE3EHTAIINIO, 110 TeMe « Hy:KHOo Jin usyuaTs
MaTeMaTuKy?»

2. Hcnoav3osarnue obuedocmyntvlX KOMNbiomep-
Houlx npozpamm u cpedcme UKT Ons mamemamuyeckozo
00pa306aHUAL.

IlonesusiMu moryrt ObiTh mporpamma GeoGebra
U IPYTue pecypchl, AOCTYIHBIE HA IIKOJBHBIX, YHU-
BEPCUTETCKUX IIOPTaJiaX WJIW B UHTEPHETE, KOTOPBIE
HCITONB3YIOT TIPeToiaBaTe/ I U YUNTENd MaTeMaTuKY Ha
npakTuke. Takue pecypchl IOAIep:KUBAIOT MaTeMaTHAye-
CKoe 00pas3oBaHUe IITKOJbHUKOB U CTYJeHTOB. KoHeuHo,
y0e:KIeHHOCTh YUYaIlUXCd B TOM, UTO KCIOJIH30BaHUE
TaKUX pecypcoB d((GEeKTUBHO [JIs MOAAEP:KKU IIPero-
JaBaHUA MaTEMAaTUKU, IJIS JOCTUKEHUSI UMY YKeJaHHOMN
MaTeMaTUYeCKON KOMIIETEHTHOCTH U YJIYYIIEHUs CBO-
UX Pe3yJIbTATOB B M3YUYEHUU MaTeMAaTUKU 3aBUCUT He
TOJILKO OT HUX CaMbIX. B By3e U B IITKOJIE€ OUeHb BajKHO,
YTOOBI II€JarOr'y IOJIEPKUBAIYN HEOOXOAUMOCTE U I[€H-
HOoCcTh ucnosb3oBanusa VKT B o6yueHUUM MaTeMaTUKe
¥ METOAWKU UX MpuMeHeHus. HamoMHUM, UTO HYKHO
IaBaTh MOACKA3KHU YUYEHUKAM, IIPEJIOCTABIIASL UM CChLI-
KU Ha MaTeMaTHU4YecKue IporpamMMbl B ceTu VIHTEpHeT.
(Hampumep, MaTeMaTUYeCKUH KOHCTPYKTOP CMOTPHU Ha
[9], MmaTepuas bl POCCUIICKOM 9JIEKTPOHHOM IITKOJBI — Ha
[10], cucremy mucraumuonuoro ooyuenus «Wmdolla»,
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KoTopasi ucrmoabsyer miardopmy Moodle, — ma [11].)
KommiekcHble o0pasoBaTebHBIE IIPEUMYIIECTBA IIPO-
rpaMmMbl GeoGebra yaxe moayunIn MUPOBOe IPU3HaHNe,
a yJydllleHVWe U PacCIIupeHNne ee TUAAKTUUYECKUX BO3-
MOJKHOCTEH HaXOAATCSI B PyKaX TBOPUECKUX yUUTeJei
MaTeMaTUK! U IPYTUX ee IOJIb30BaTesen.

3. Hcnoavsosanue yu@pposvlx o00pa3068amesbHblx
naam@opm 018 UHGOPMAMUIAUUL MAMEeMAMULECK020
00pa3o06anUs.

B smoxy mHoOpManmoHHOro 00IIecTBa Pa3BUTHE
BO3MOJKHO TOJIPKO Ha OCHOBE HOBBIX TEXHOJIOTHMH, HC-
MOJIb3YEMBIX B PA3HBIX COBPEMEHHBIX OTPACJIAX, B UaCT-
HocTu B mH(popMaTusanuu obpasoBanuu. Hampuwmep,
B Kasaxcrane meilicTByer mudpoBas obpasoBaTeJbHas
maatdopma BilimLand, cosgammas xommaunmeit Bilim
Media Group, KoTopas OCHOBaHa Ha IIE€PEJOBHIX I0-
CTHIKEHUAX MUPOBOTO Juaepa B 00J1aCTH JIEKTPOHHOTO
obyuenusa [12].

Kaxwue mpeumyiiiecTBa UMeeT BHEAPEHNUE ITOI TEXHO-
JIOTUM TI0 cpaBHeHUIO ¢ apyrumu? Kakme maTemaruue-
CKUe mpo0JIeMbl U 3aflaul MOKHO PEIIUTh Ha 9TOH MJIN
110001 Apyroii oOpasoBaTeabHOU miaaTdopme?

Bor mpumep Takoii mpobsieMbl U TPU BOIIpoca, Ka-
CAOIIUXCS ee:

1) PemuTs ypaBHenue: x2 + x + ¢ = y2, Korja Heus-
BECTHBIE X U Y SIBJIAIOTCSA [eJIBIMU YNCJIaMHU, a 3a-
MaHHBIN apaMeTp ¢ — YeTHBIM IIeJIbIM YKCJIOM.

2) IIpoBepuTh TUIIOTE3Y: JaHHOE YpaBHEHUE NUMeeT
IBa peleHus, ecau ¢ = 0, uau xoTs ObI 1 pelre-
HUM, ecJIy mapaMeTp ¢ ABJSETCS I[eJIBIM UHCIOM
¥ OH HEe PaBeH HYJIIO.

3) ChopmyanpoBaTh U JOKA3aTh TEOPEMY O PeIlleHNn
ATO# MPOOJIEMEI.

Kak maliTu mpaBUJIBHBIA OTBET WU IIPABUIBHOE
peliieHue AJdA 3TOH 3amauu ¢ mapameTpoMm? C mOMOIIBI0
KaKoOro COBeTa, MeToJa WJM KaKUX MEeTOJ0B MOJKHO
HaTu 9T0 MpaBuabHOE pertenne? [losyuunTres au HAKTH
9TO pellleHue AJIs JaHHOU 3amaun, ucmoab3ysas MKT?

OobpasoBarensHasa miaatdopma BilimLand maer or-
BETHI HA 9THU U APYTHe BOIPOCHI.

5. Unannckni onbIT uTHGopMaTU3aLMn
o6pa3oBaHNA — MHTErpupoOBaHHbIN NoAXoA

CoBpeMeHHBIE TUAAKTHYECKIE BO3MOYKHOCTY IIPaK-
TUKU W 3aJauyd 10 MHPOpMATH3aIUKU 00pPa3oBaAHUA
B Hauu XxapaKTepuayIoTcsa pariuoHaaIbHOI MOTUBAIIeH
¥ KOMILJI€KCHBIM IIOXOJ0M K Heil, YTOOBI rapaHTHPOBATh
BBICOKME TEeMIIbI HAayYHO-TEXHUUYECKOTO0 M SKOHOMUYE-
CKOTO Pa3BUTHUS B CTPaHEe B IPOTUBOCTOSHUU ITUBUJIN-
3aIi U COIMATBHOMY PasBUTUIO APYTUX CTPAH MUpA.
OOpasoBaHue SBJISETCSA COIMATbHO-OPUEHTUPOBAHHOMN
IeATeJILHOCTBIO, 1 3a00Ta 0 ee 5(PHEeKTUBHOCTH U BBHICO-
KOM KauecTBe BEeKaMU acCoIlPOBaJIach ¢ Ipodeccrona-
JIU3MOM YUYUTEeNel, UX MPEeIMETHBIMU U COIUATbHBIMU
KOMIeTeHTHOCTAMU. TeM 6oJiee UTo mpoIece MOATOTOBKY
yuuTejgei MaTeMaTUKU U JPYTUX MPEeIMETOB, UX Ipej-
MeTHOe U IeJarornyeckoe o6pasoBaHue, a TaKKe OBBI-
IeHne UX KBaIUPUKAINY He MOTYT OCTaBaThCA TPALU-
IIUOHHBIMHU U cTaTuUHbIMU. HeobXoaumMo onmupaTbea Ha

uHdopmarusanuo u ucroab3opanne UKT, uTobsl sTOT
mpoIiecc MOT HOCUTh AUHAMUYHBLIN ¥ WHHOBAIIMOHHBIN
xapakTep. Her coMHeHUII B TOM, UTO KJACCHUUYECKUE
(opMBI U METOABI MIPEIMETHOTO U OOIIEero, COMUATbLHO-
ro 00pasoBaHUsA IIPOIILIU COJUIHOE oboralineHue uepes
nH(pOPMATU3aIUI0 WU ee NPeANOUYTUTeJIbHbIe (POPMBI:
HWKT, EDUSAT — cnyTHUKOBBIE 00y4YeHUE, CHCTEMBI
OUCTAHIIMOHHOTO O0y4YeHUsI, KOTOPhIe CTAIU OOIIe-
MPUHATHEIM CIOCO00M OOyUeHUS B MHUPE W CTAHOBSATCS
Bce Oojiee 1 0oJjiee MOMYJISIPHBIMU B IIOCTAEIHNIE TOIbI.
B uacTtHOCTH, OomMCcaHWE WX acCleKTOB, 0COOeHHOCTelt
¥ IeHHOCTeM, a TaKKe MMPOoeKTa KOMILIeKCHOI'0, MHTe-
TPUPOBAHHOTO ITOAXO0/A K UX BHEIPEHUIO U IPUMEHEHHIO
B 00pasoBaTeJIbHON MpaKTHKe B MHANN MOKHO HaWTH
B MHTepecHOIT craThe [13].

6. 3aKknioueHune

Wrak, HaKoOIJIeHHAA MPAaKTHUKa U3 00sacTu uHMOP-
MaTuU3aluu MaTeMaTUYeCcKOTo 00pasoBaHUSA, B UACT-
HOCTH, HaIpaBJEHHAsA HA OCHOBATEJHHYIO IOATOTOBKY
OyAyIIuxX yduuTelell MaTeMaTUKM, ONBIT O0yUYeHUs
¥ TIOBBIINEHUA KBaIU(GUKAINY IeHCTBYIOIUX YIUTeIei
MOATBEPKIAI0T, UTO pasyMHoe ucmoJsb3oBanue KT
¥ cpezcTB MHGOPMATU3AIINY BEICTYIIAET KAaTAJIN3aTOPOM
¥ CTUMYJIATOPOM pPOCTa IPOd)eCCHOHAIN3MA YUUTEJEeH.
CyIecTBEHHBIMU TaKyKe SABIAIOTCA 3HAHUA U YMEHUSA
yuuTegeil B 06JacTH METOAWKHU IMIPENoJaBaHUs MaTe-
MATHUKM, UX OUBIT HPAKTUKU MIPEIMETHOTO0 O0yueHusd,
YMeHUs COCTABJSATH M HCIIOJb30BaTh METOJUKY pelle-
HUS CHCTeM MaTeMaTU4YeCKUX yIpasKHeHWIl, 3aJaHuii,
3agau. Ha aT0if ocHOBE MOTYT OBITH C)OPMYJIUPOBAHBI
IIPaBUJbHBIE BOIPOCHI THUIA: KAK HANTH IPABUILHBIA
OTBET WJIU MPaBUJIbHOE pellleHue A AaHHON 3amaun?
C moMoIIbI0 KaKOro COBETA, METOA MU KaKUX METO0B
MOKHO HaAWTH 9TO paBuabHoe perierue? IToayuures iu
HaWTU 9TO DPellleHue s AaHHOUW 3amauyu, WCIOJIb3Ys
HNKT? Kpome TOro, mpoBepeHHbLIe IPUMEPhI 13 IPAKTH-
KU IIperofaBaHus MaTeMaTUKU, KaK JOKa3aHo B pabore
[3], Bcerma 6yayT moJie3HBI: BO-TIEPBBIX, AJISI BO30OYIK-
IeHusl y o0y4aeMbIX JIIOOOIBITCTBA U IIO3HABATEIHHOIO
WHTepeca, BHYTPeHHel MOTUBAINY K nH(popMaTU3auN
mpeaMeTHOTO O0yUYeHUsI, BO-BTOPBIX, C I[€JIbI0 (DOPMII-
poBaHUS TOTPEOHOCTU CO3MAHUSA «I03HABATEIbHBIX
MOCTOB», CBA3€H MaTeMaTUKWN C APYTUMU YIeOHBIMU
peaMeTaMu.

Pestomupys, ciegyer MOSUEePKHYTH, UTO CPeAU
OTKPBITBIX MPOOJIEM HYIKHO BBIAEJIUTH CJIEIVIOIIYIO:
mpe608arHUs U NPOZHO3bL CUCTNEMbL UHHOPMAMUIAUUL
obuyezo0 u npedmemuozo o6pa306aHUs, 8 LACMHOCMU
Mmamemamuieckozo 00pa306a UL ULKOIbHUKOS U CIY-
Oenmos, 0 HYxHO0 u 6bL30808 6ydywezo (cMm. [14]).
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HOBOCTMH

Tpu rnaBHbIX VIT-TpeHaa oI KOPIOPAaTMBHOTO CEKTOpa

AnayuTnyeckas kommaHuA Gartner BBINYCTHIA OdYe-
penuoit Hype Cycle mnsa mpegnpusaruit kareropun midsize
enterprise mo ee Kaaccudukaiuy (B 9Ty KaTeropuio Io-
HaflaloT NPaKTUYeCKV BCe KPYIIHbIE POCCUIICKME IIpef-
npuarus). Ilo pannpiM ompoca Gartner CEO and Senior
Business Executive Survey, npumepso 68 % VT-nupexTopos
KOMITaHMII «CpefiHero pasMepa» oxxupaawT B 2019 ropy yse-
AMYeHNs] VHBECTULMII B MHQOPMAIMOHHbIE TEXHOIOTUK
1o cpaBHeHMIo ¢ 2018 ropom. VIM Ba’KHO IOHATH, KaKue U3
WUT crioco6HbI B HanboIblIell Mepe MOBIUATh Ha PasBUTIE
OusHeca. B oTueTe BbIIeTIeHBI mpPu teHOeHUUU, HA KOMOpble
UT-oupexmopam cmoum o6pamume oco6oe sHumanue.

VHPOopMAYUOHHO-0pUEHMUPOBAHHAA KYTbMYypa: WC-
[10/Ib30BaHMe TIPY IIOCTAaHOBKE 3aJa4 M pelIeHN) BOIPOCOB
OIIOpHI HA JIaHHBIE U IIOMy4eHHble Ha MX OCHOBE aHa/IU-
TUYECKUe CBefleHMs, 4TO TpeOyeT BHEApPEHNA IINPOKOro
CIIeKTpa COOTBETCTBYIOLINX CPELCTB, BK/IIOYast pelleHNs [JI1
PAOBBIX ITO/Ib30BaTeNeil («IPakIaHCKUX» MCCIIeioBaTeNnei
B TepMmHax Gartner), IOIOIHEHHON M IIPOU3BOACTBEHHOI
aQHAUTUKY U T. I.

Obecneuenue 6e30naAcHOCU ¢ Y4emOM PUCKO8: TIPUMeHe-
HIte Hanbojiee MPAKTUYHBIX, SKOHOMUIECKY 3PPEKTUBHBIX
METOJIOB JI/ISI 3allMThI 9IEMEHTOB MHPPACTPYKTYPBbI, OABEP-
JKEHHBIX HauOObIIEeMY PUCKY, YTO II03BOJLAET OTKA3aThCs OT
Ype3MepHBIX 3aTPaT Ha CPEfCTBA GE30IIACHOCTH «B IIETIOM».

Cosdanue ungdpacmpyxmypot KAk KOMMYHAILHOTL YCLy2u:
BHeZIpeHe IPOCTHIX B YIIPaB/IeHNY IIPOrpaMMHO-OIIpeses-
eMBIX peIIeHMII [JIf paclpefie/IieHHbIX pabodMx Harpysox,
KaK JIOKQJIbHBIX, TaK ¥ OOJIa4HBIX.

Kak oTMeueHO B McCIefloBaHMMU, B 3TOT pa3 cpenn
YyeThIpeX [IeCATKOB TeXHOJIOTWI, MOMABIIMX Ha «KPUBYIO
Xajilla», HEOOBIYHO BBICOKAs HOJA TeX, KOTOpble 00elaoT
OBICTPYIO ¥ BBICOKYIO OKyIraeMocTb. VI Gartner coseryer
UT-gupextopaM (OKYCHMpPOBATbCA MMEHHO Ha UX BHEApe-
Hun. Bor mendenyuu, xomopuie, kax nonazawom anamu-
muxku, okaxcym Haubonee cyuiecmeennoe 603oeticrmeue Ha
UT-paseumue npeonpusimuii.

«Ipaxoanckue» paspabomuuxu. «I[pakgaHcKui» pas-
paboTYMK — 3TO COTPYAHMK, KOTOPbI CAMOCTOSATENBHO
CO3JlaeT HOBBbIe OM3HeC-TIPUIOXKEHS /IS peLIeHs CITy>Ke0-
HBIX 3ajiad IIp) IIOMOIIYU Cpell pa3paboTKy, paspelleHHBIX
(mm 1o KpaitHeil Mepe He 3allpelleHHbIX) KOPIIOPaTUBHON
cnyx6oit VIT mnn 6usHec-nogpasgenennsamu. VI T-cmyx6s1
YaCTO He YCIIeBAIOT 3a IOTPEeOHOCTAMM OM3Hec-TIoapasfere-
Huil. C pa3BuTHeM OOTauHBIX PeIIeHUN M CUCTeM CO3[aHNA
HIPUIOXKEHUI C MUHMMAIbHBIM 00BEMOM KOAMPOBAHNS
COTPYAHMKM OU3HEC-CTPYKTYpP INOAYYIMIN BO3MOXKHOCTDb
3aHMMAaTbCA paspaborkoit 6e3 ydactus cmyx6sr VT. Kak

cuntaloT B Gartner, VIT-pykoBogutensaM cienyeT He fo6m-
BaTbCsl 3alIpeTa TAKOIl AESATENIbHOCTH, a, HANMPOTUB, 3a60-
TUTHCS O TIOATOTOBKE KBAMU(PUIIVPOBAHHBIX «TPAXKIAAHCKIX»
paspaboTUYNKOB.

Jononuennas ananumura. C pocToM 06HEMOB 1 YPOBHS
CJIOKHOCTY MAQHHBIX HOOBIBATb aHATUTUYECKUE CBEEHIs
U3 HMX BPY4YHYI0 CTAHOBUTCA BCe TpyJHee — He XBaTaeT
BpEeMEHU Ha M3y4YeHNe BCeX BEPOATHBIX 3aKOHOMEPHOCTeI
U JZaXke Ha TO, YTOOBI OLIHUTD, KaKas MHPOpMaysa MOXKeT
OTHOCUTBCS K fielty U ObITh mose3Hoit. CriefiCTBIEM MOXeT
OBITH MPOITYCK BaXKHBIX [JAHHBIX WM 3a0CTPEHE BHIMAHUSA
Ha HeBePHBIX cBefeHysAX. Onupasich Ha MalllMHHOE 00y4YeHue,
CpeficTBa JIONOJTHEHHOJ aHa/JIUTUKU IO3BOJAIOT aBTOMa-
TU3UPOBATh IIOATOTOBKY M VCCIEOBAaHUE NAHHBIX, MONCK
U pacIpoCTpaHeHNe aHaIUTUYeCKNX CBefleHMIl, pa3paboTKy
Mofie/iell MalIMHHOTO 00ydYeHusa. DTU CpefCcTBa JOCTYIIHBI
I OCBOEHUA LIMPOKOMY KpYyry OM3HeC-IIO/NIb30BaTesel
M «TPAXKFAHCKUX» UCCIENOBATENeN TaHHBIX.

«Ipanoanckas» ananumuxa (Citizen Data Science) —
HOBO€ HaIIpaB/IeHle, B KOTOPOe BXOJAT CPefcTBa U METO/b,
TIO3BOJIAONINE TIOTb30BATENSAM, He 00/TaJAIOIIM OOIIMPHBI-
My HaBbIKamn B obmactu Data Science, pemarb crnoXXHble
3ajla4y [0 U3BJICYEHNMIO AHAIMTUYECKIX CBEfIeHNIT U3 JaHHBIX.
Takue cpefcTBa He TONBKO IIOMOTAIOT O1M3HEC-TIONb30BATE/LIM
IIPOBECTM aHAIN3, HO U CAMU B aBTOMAaTUYECKOM peXIMMe
00HAPY)XMBAIOT U IIPELOCTAB/ISAIOT IOJIe3Hble CBefeHus. Kak
nosaraT B Gartner, «rpakKlaHCKasA» HayKa O JaHHBIX CTaHeT
OCHOBOJI aHAUTHUKN CIEAYIOLIETO MOKOJEHNS M He TONIbKO
II03BO/IUT BOCIIOJIHATD HEXBATKY CIICLIA/IVICTOB COOTBETCTBY-
folero mpoduiisi, HO AaCT BO3MOXKHOCTD MpOdeccHoHaIaM
yZienATb Oofbllle BHUMAHNA CaMbIM CIIOKHBIM 3a/jadyaM.

Muxpodamavernmpuvl (MOGY/IbHbIE VIV KOHTEIHEpHbIE)
3aHUMAIOT MEHBLIYIO IUIOLIalb, YeM TUIIMYHASA CepBepHas
koMHarta. Kak IpaBmio, Takoe pelleHMe COREP>KUT BCe
HeoOXOAMMbIe CHUCTEMBI /I BBIIOTHEHUsA KOHKPETHOII
3aJauy, PacCYMTAHO Ha aBTOHOMHYIO PabOTy M YIpaBIi-
eTCsI M3 KPYIHOTO IeHTpa 00paboTky gaHHbBIX. [I0CKONBKY
takue LIOJ] MOXXHO yCTaHOBUTb IMPAKTUYECKU TIIE€ YTOLHO,
UX MOMY/IAPHOCTb PACTET BMECTe C IOBBIIIEHNEM MHTepeca
K VHTepHeTY Bellell Y IPAaHNYHDBIM BBIYUCICHUSAM.

Pewenust 051 6usHeca Ha 0CHOBe UHMepHema eeuieil. ITn
pellleHus], KaK yKasbiBaloT B Gartner, 00/1afjaloT BBICOKUM
MOTEHLIMAJIOM C TOYKM 3peHus mpeobpasoBaHms Ou3Heca,
HO JIO MX LIVMPOKOTO IpUMeHeHVS IPOIeT ellle NATb-AeCATb
net. TeM He MeHee yxXe ceif4ac CTOMT IIPUCTYIIATDb K OLleHKe
BO3MOYXHOCTeIT TAKMX CHCTEM sl OM3Heca 1 BK/IA[bIBATHCS
B IIepBble IPOEKTBHI C pacyeTOM Ha UX JAIbHEIIYI0 MHTe-
rpanuio B KoproparuBublit M T-manpmadt.

(Ilo mamepuanam CNews)
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HOPMATUBHO-METOANYECKOE OBECINEYEHUE
OBPA3OBATEJIbHOIO NMPOLECCA B BY3E
B YCJNIOBUAX SJIEKTPOHHOIO OBYHEHUA
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Annomayus

B craTtbe o6o61aerca onbiT CaukT-IlerepOyprekoro moaurexauueckoro yuusepcurera Ilerpa Bemukoro (CIIGIIY) mo nsmMeHeHUIO
HOPMaTHBHO-METOLMYECKOTO COIIPOBOXKIEHUSA 00pa30BaTEIbLHOTO IIPOIECCa B YCJIOBUAX 3JIEKTPOHHOTO 00yueHus. PaccmarpuBarorcsa
MOJIeJI BOBJIEUEHHUSI B 00pa30BATENBHBIN IIPOIIECC By3a MACCOBBIX OTKPBITHIX oHJaWH-KypcoB (MOOK). ABTOp ommpaercsa Ha mpak-
TUYECKHUI OIMBIT, a TaAK/Ke Ha Pe3yJbTaThl 9KCIIEPUMEHTa, KOTOPLIH mpoBoguicd B 2016—2019 rogax B CaukT-Ilerepbyprckom mosu-
TeXHHUEeCKOM yHuBepcuTeTe Ilerpa Bemmkoro u mossoama k Hauary 2018/2019 ydue6HOTO Toga BKIOUNTH OHIAHH-Kypcel B 100 %
yueOHBIX IIaHOB. IIpoBeZieH aHAIN3 HEOOXOAMMBIX JIOKAJbHBIX HOPMATUBHBIX aKTOB, IO3BOJIAIOIINX HAaUaTh aKTUBHOE BCTpauBaHUe
OHJIaWH-KYPCOB B 00pasoBaTesbHBIN mpolecc. IloguepKHyTa HEOOXOLUMOCTH KiIacCU(PUKAIUYM BIEKTPOHHBIX 00Pa30BaTEIBHBIX pe-
cypcoB B mpefenax Bysa. O00CHOBaHA BO3MOYKHOCTH HCIIOJIB30BAHUA 3JIEKTPOHHOTO O0yYeHUS [JIs OPTaHU3aIlMU IIPOEKTHOH PabGoTHI.
IIpuBeneHo moxpob6HOe OmMMCaHVE KOMIIOHEHTOB 00pa30BaTEIbHBIX DPECYPCOB, IIO3BOJIMBIIEE DPEANN30BATH eIWHbIE TPeOOBaHUA K HX
BHEIPEHUIO B 00pa30BaTEIbHBII IIPOIECC.

Knroueevie cnoga: sieKTpoHHOE 00yUeHMe, 00pa30BaTeIbHBIN IIPOIECC, MACCOBBIM OTKPBITHIN OHJIAWH-KYPC, YUEOHBIN ILJIaH, CcMe-

IIaHHOE 00yJYeHue.
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1. BBepgeHune

Corsacuo mpunsToi 28 uwois 2017 roga IIpaBuTens-
crBoM Poccuiickoit @enepariuu mporpamme «Iludporasa
aKoHOMUKa Poccuiickoit @exnepanun» (manee — Ilpo-
rpamma) [1], yoxe ® 2025 rogy cucrema obpasoBaHUA
P® nonxHa OBITH TpaHC(OPMUPOBAHA TAKUM 00pPa30M,
yTOOBI 00€CIIEUYUTh BO3MOKHOCTb IOATOTOBKM «CIIEI[M-
aJIMCTOB 3aBTPAIIIHETO THS», OTBEUAIOIINX TPEOOBAHUIM
MuMGPOBOH SKOHOMHUKMN U 00ecmeunBaIOIIUX KOMIIe-
TeHIIUY B HAMPABJIEHUAX, OOJBITHUHCTBO U3 KOTOPBIX
CErOHA eIle HEUB3BECTHO.

9ITO 3acTaBJAET 3aLyMaThCA O TOM, UTO JKe Ioapas-
yMeBaeTcs mof mud)poBusalell o00pasoBaHUA, KaKUM
00pas3oM HeoOXOIMMO N3MEeHUTh 00pa30BaTeIbLHBIN IIPO-
mecc, caMu ydueOHBIe MaTepuasbl, KaKyue M3MEHEHUs
IOJIXKHEI 3aTPOHYTh CYO'bEeKTOB 00pa30BaTeIbHOTO IIPO-
1mecca, 4To0bI BRICTPOEHHAS CCTeMa OTBevuasia BbI30BaM
skonomuku XXI Beka [2, 3].

B nmoposkHoi#i kapre IIporpamMmbl BBIAEJNEHBI TPU
OCHOBHBIX 9Tala PasBUTHUS HaIIpaBJeHUH [1(POBOI KO-
HOMUKH, OTHO U3 KOTOPHIX — «Kaapei», mo KxoTopomy
K 2024 romy moskHA OBITh peaim30BaHa BO3MOIKHOCTH

obecrieueHUA MTOCTOSHHO OOHOBJISIEMOT'0 KaAPOBOTO TIO-
TeHIHaJa MUPPOBOH SKOHOMUKM ¥ KOMIIETEHTHOCTHU
rpaxkgad. JIJs1 JOCTUKEHUS 9TOTO 1[eJIeBOT'0 COCTOSTHUSA
HeobxoqnuMo obecIeunTh Ha HauaJlbHOM dTale pa3padorT-
Ky ¥ BHeApeHUe 00pasoBaTeIbHBIX U IPOGECCUOHATb-
HBIX HOPMATUBHBIX JOKYMEHTOB, PerjaMeHTHPYIOIINX
B TOM 4HCJIe U3MEeHEHUs 00pasoBaTeJbHOI'O IIPOIECCa,
paspaboraTs TpebOBaHMS K OIMCAHUIO KOMIIETEHI[UI
1 POBOH SKOHOMUKU, AJITOPUTMBI ¥ MOJEIUN UX COIO-
CTaBJIEHUSA C KOMIIETEHIIUAMU, (POPMUPYEMBIMU B 00-
pas3oBaTeJBHBIX yUpeskaeHuax [1].

2. HopmatueHasn 6a3a ¢pefepanbHOro ypoBHsa

OCHOBHBIM HOKYMEHTOM, PerJaMeHTUPYIOUINM
BHeJpeHUe 3JIeKTPOHHOTO 00yUeHUS U TUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH B 00pa30oBaTeIbHbIN IIPO-
mece, Apaserca PegepanbHblii 3akoH «06 oOpasoBaHuMn
B Poccuiickoit @egeparuu» Ne 273 or 29.12.2012.

Tak:xe Ha ¢demepasbHOM YPOBHE He00Xoaumo obpa-
TUTh BHUMAaHUeE €llle Ha ABA MOJ3aKOHHBIX aKTa:

® CneyuasbHbLl HOPMAMUBHDLI NPABOBOT aKm, npeo-

ycmompernwili dedepanvrovim 3arxonom «0O6 00-
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pasosanuu 8 Poccutickoti dedepayuu»: Ilpuras
Munobpuayku Poccun or 23 asrycra 2017 roza
Ne 816 «00 yrBep:xgennu IlopAgka mpumeHe-
HUS 3JIEKTPOHHOTO O0yUeHWs, AMCTAHITMOHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUN IPU peaau3aIinu
00pasoBaTeJbHBIX IIporpamMm» [4];

® HecneyuanbHbll HOPMAMUBHLLL NPAB060L AKMm:
IIpukas Mwunobpuayku Poccum ot 5 ampenas
2017 roga Ne 301 «0O06 yreep:xkaenuu Ilopagka
OPTaHM3aIlNU U OCYIIeCTBICHMUS 00pa3oBaTeTbHOM
IeATeJIbHOCTU 1I0 06pa30BaTeIbLHBIM IIPOTrPaMMaM
BBICIIIET'0 00pa3oBaHUsA — IIporpaMmam 0aKaJiaBs-
puara, mporpamMMamM CIIeIHAJIUTETa, IPorpaMMam
MarucTparypsi» [5].

9T TOKYMEHTHI, IPUHATHIE HA (elepPaJTbHOM YPOB-
He:

e [AaIOT BO3MOJKHOCTH HCIIOJIB30BATh PA3JUUHBIE

TeXHOJIOTUHY IIPW OpraHuW3aIuy IIpoliiecca odyue-
HUS;

e 3aKJIA[BIBAIOT €UHYIO TEPMUHOJIOTMYECKYIO 0a3y;

e II03BOJIAIOT PEAJM30BLIBATH KOHTAKTHYIO pabo-
Ty C HWCIIOJB30BAHMEM JJIEKTPOHHOTO O0yUeHUA
¥ IUCTAHIIMOHHBIX 00pa30BaTeJIbHBIX TEXHOJO-
THUH;

e [Ial0OT BO3MOJKHOCTDH OIIPENEJUTh MECTO OCYIIEeCT-
BJIeHUs 006pas3oBaTeIbHOH HeATEJbHOCTU IIPU
MIPUMEHEHUU 9JIeKTPOHHOTO 00yUeH ST He3aBUCH-
MBIM OT MeCTa HaXOXKIeHUS 00ydUaroIerocs mpu
HaJUUYUU 5JeKTPOHHON mMHQGOpPMAaIMOHHO-00pa-
30BaTeJbHON CpeAbl U IIPEeJAOCTABICHUMN TOCTYIIA
B Hee 00yUaOIIUMCH;

e TI03BOJIAIOT PEAIU30BATh Ilepe3aueT Pes3yIbTaToB
OCBOEHHS OHJIAIH-KYpPCOB B JifoOoM By3e Poccuii-
ckout Pemepanuu.

OmpeneneHnsA MOHATUH «9JIEKTPOHHOE O0yueHme»

U «IJUCTAaHIIMMOHHBbIE O6paSOBaTeJIBHI:Ie TEeXHOJIOTUM»,
IaHHBIE B cTaThe 16 @3 Ne 273, peanins3oBaHbl B CTaH-
mapre 'OCT P 55751-2013 «MupopManoOHHO-KOMMY-
HUKAIIMOHHELIE TEXHOJIOTUHN B 00Pa30BaHUMU. DJIEKTPOH-
HBIe yueOHO-MeToAuUYecKre KOMILIeKChl. TpeboBaHUA
U XapakKTepucTuku» [6].

B coorBercTBuu ¢ IlopaagkoM IpuMeHEHUS 3JEK-
TPOHHOT'0 O0yUYeHMsI, TUCTAHIINOHHBIX 00pa30BaTeIbHBIX
TeXHOJIOTUH TPHU peanusanuy o00pas3soBaTeJIbHBIX IIPO-
rpaMM, Ji000# KOMIIOHEHT 00pa3oBaTeIbHOTO Ipoliecca
MOJKeT OBITh PeaJu30BaH C IPUMEHEHNEM JIEKTPOHHOTO
00yueHUd U TUCTAHIIMOHHBIX 00PAa30BATEIBHBIX TEXHO-
Joruii [4].

Opmako, oTMeuaeTcs B JOKYMEHTaX, 00d3aTebHO
HYKHO JIOBECTHU [0 YUACTHUKOB 00pa30BaTeIbHBIX OTHO-
mneHui nHGOPMAIIUIO 0 PeaIn3alun 00pa3oBaTeIbHbIX
IporpaMM WJIU WX YacTell ¢ MPUMEHEHUEM 3JIEKTPOH-
HOTO O0yUYeHUdA, AUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
rexHoJoruii. Tak:Ke oTMeuaeTcsi, YTO «OpPraHMU3AIUI,
B KOTOPYIO 00yUatonIuiicsa mpeacTaBuI JOKYMeHT 00 oc-
BOEHUU OHJIANH-KYPCOB, MOJKET MCII0JIb30BATh PE3YIbTAT
OCBOEHUS OHJIAMH-KYPCOB: ITYTEeM IPOBEAEHUS ITPOMEIKY-
TOYHOI aTTECTAIINH 110 JUCIUTLINHAM (MOIYJISIM), MHBIM
KOMIIOHEHTaM 00pas3oBaTeJbHOM IIPOTPaMMBbl, KOTOPbBIE
COOTBETCTBYIOT OHJIAMH-KypcaM; IyTeM 3aueTa pesyJib-
TaTa OCBOEHUS OHJAWH-KYPCOB B KauecTBe pesyJbTaTa

MIPOMEKYTOYHOM aTTeCTall Ha OCHOBAaHUU JOKYMEHTA
00 ocBOeHUU OHJAWH-Kypca» [4].

B morkyMeHTax MMOJYepPKUBAETCS, UTO OPTaHU3AIUS
BIIPABE€ OCYIIIECTBJIATH PEAIU3AINI0 00Pa30BATEIbHBIX
MIPOrpaMM WJIY UX YacTeil, Oprauusysi yueOHbIe 3aHITUA
B BUJle OHJIAH-KYPCOB.

TlogBOoaa KpaTKuii UTOT, MOKHO CKa3aTh, UTO UMe-
owasacs Ha cez00HAWHUL O0eHb HOpMamMueHas 0asa
GedepanbHoz0 YpoBHS no360a5em Haiamy 00CMamoyHo
aKmueHoe 6HeOpeHUe OHNAUH-KYPCO8 8 00pa308ameb-
HbLl npoyecc, peanuldys ezo ¢ npuMeHeHuem JLeKmpoH-
HO020 00yueHus U OUCMAHYUOHHBLX 00PA306AMeLbHbLY
mexHoN02UlL.

IIpe:xxge uem MBI mepeiifieM K OIMMCAHUIO Tpedye-
MOIi JIOKaJbHOW HOPMATUBHO-IIPABOBOII 6a3bl, ClIeayerT,
HaBEePHO, IOMBITATHCA OTBETUTH HA BOIPOCHI: IIOYEMY
BHEJPEHNE DJIEKTPOHHOIO OOYYEHMs CEerOJHS HACTOJb-
KO aKTyaJbHO, TToUueMy 06e3 3Toro y:ke He 00ecIeuuThb
moTpeOHOCTH 00pasoBaHuUA OyAyIIero m oO0pasoBaHUA
cerogusAmrHero guA? OTBeT (UaU pa3IUUYHBbIE BAPUAHTEI
OTBETOB) ITO3BOJIUT PACCTABUTH IIPUOPUTETHI BHEIPEHU S
9JIEKTPOHHOTO OOyUYeHUMSA IJ KasKIO0WM KOHKPETHOU
CUTyaIli¥, YTO IACT BO3MOYKHOCTb CKOPPEKTHPOBATH
U TpeOyeMbIii Ha0Op HJOKYMEHTOB, I UX COAep:KaHIe.

3. Bbi30Bbl cucteme o6pasoBaHuA

BBI3OBBI CErONHAINIHETO0 OHA, C KOTOPBIMU CTOJI-
KHyJIach CHCTEMa BBICIIIET0 00pPa30BaHUsA, JOCTATOUHO
MHOTOTPAHHBI U TPEOYIOT aKTHUBHOTO «peaus3aiiHas
YHUBEPCUTETOB. BOT HEKOTOpPHIE U3 HUX, TPEOYIoIIIe Cy-
IIECTBEHHOT'0 U3MeHEeHUA 00pa30BaTeILHOTO IpoIlecca:

e pacTyIilee YKCJI0 a0UTYyPUEeHTOB — CerogHs 60JIb-
IITTHCTBO BBITYCKHUKOB IITKOJ WU KOJIJIEIKel
IIPOJIOJIKAET CBOe 00pa3oBaHIE B BY3e€;

e CHJBHO ocjabjieHHas B IOCJeHNEe TOAbl CaMo-
MOTHUBAIIUS ¥ CAMOJUCIIUIIINHA CTY/J€HTOB;

e HEBO3MOXKHOCTH YIOBJIETBOPUTH 3aIIPOCHI AKTUBHO
U3MEHSAIONIEeTocAa PBIHKA TPYAAa; CEeTOAHSAIIHUE
BBIMYCKHUKY B OOJILIIIMHCTBE CBOEM HE OTBEYAIOT
moTpeOHOCTAM paboTomaTess U He 00JIamai0T He-
00XOIMMBIMY KOMITETEHITUIMU;

e «1udGpPOBOe» MOKOJIEHNE 00YUAOIINXC;

¢ BOCTPEOOBAHHOCTH HEIIPEPLIBHOTO 00yUeHus, 00y-
YeHUA Ha IPOTSKEeHUU BCell JKU3HU;

e U30BITOYHOCTH MH(POPMAIIMOHHBIX IIOTOKOB;

e «mu@poBad TpaHchopMaIua» IpernogaBaTeis.

Pemrenne stux mpobieM TpebyeT TaKoil MomgeIn
00pa30BaTeIHLHOTO TIPOIlecca, KOTopas ITO3BOJIUT OIlepa-
TUBHO BBICTpauWBaTh T'MOKUEe W aJalTHUBHBIE 00pasoBa-
TeJbHbIe TPAeKTOPUH, OPUEHTHPOBAHHBIE HAa CTYAEHTA,
JaBasi BO3BMOJKHOCTb, C OJHOM CTOPOHBI, OIE€PATHUBHO
pearupoBaTh Ha TpeGOBaHUS PBIHKA TPyAa, a C ApPY-
TOl — He TepATb CUCTEMHOCTU 3HAHUI, HEOOXOIMMBIX
Ka'KJAOMY BBINYCKHUKY. Ilepexon K pasHOMOPMATHBIM
00pa3oBaTeJbLHBIM pecypcaM — OJHO M3 HallpPaBIeHUN
B pelreHnu o0603HAUeHHBIX HpoOaem. IIpuuem HOpMA-
TUBHAsI OCHOBA, JaoIasd BO3MOKHOCTH Hadajga 9TOTO
mmepexona, y:Ke CyIIecTByeT Ha (eepaTbHOM YPOBHE,
¥ CIAeAYIOIIUIA IIIar — 3a BY30M.
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PaccmoTpum Temeps Gosiee mMOApoOHO HOpPMa-
THBHO-IIPAaBOBOe o0ecmeueHne 00pa30BaTEIbHOTO
mpoijecca B By3e B YCJIOBUAX JJICKTPOHHOTO 00yue-
HHUA, o0ecmeuynBaroiiee BO3MOKHOCTh TPedyemMoro
«penusaiHa».

4. HopmaTuBHas 6a3a noKanbHOro ypoBHsA

T'oBOPSA 0 BKJIIOUEHUU MACCOBBIX OTKPHITHIX OHJIAIH-
KypcoB (MOOK) B oOpasoBaTeJbHBINA IPOIECC U ITIOMHSA
00 oty MOOK oT TpaguIiiOHHBIX JUCTAHIIMOHHBIX
KypcoB [7, 8], ciaemyeT ydyecTh, UTO YCJIOBHO TaKue
Kypchl MOXKHO paszenuTh Ha aBe xareropuu: MOOK,
aBTOPBI-Pa3pabOTUNKU KOTOPBIX ABJIAIOTCA PAGOTHUKA-
Mu Baiero Bysa, — «cBou» MOOK, u MOOK apyrux
aBTOpoB — «uy:kue» MOOK. Mogenu BoBieueHUsA Ta-
KUX PecypcoB B 06pasoBaTeJbHBIN MPOIleCC, KaK U UX
HOPMAaTHUBHO-IIPABOBOE COMPOBOKAEHNE, HECKOJbKO
pasauyaioreda [9—12].

PaccmoTrpuM makeT HOPMATHBHO-NPaBOBOM
IOKYMEHTAIIUU, COIIPOBOKIAIONIEHl BHEAPEHHE OH-
JaiiH-PecypcoB B 00pa3oBaTeabHbIN npoiecc CaHKT-
ITeTepOypPrcKoOro mMOIUTEXHUYECKOTO YHHBEPCHUTETA.

B mepeueHb OCHOBHBIX JOKYMEHTOB BXOJSAT:

o «OOpasoBaTesbHas MOJUTUKA B YaCTU yIIpaBJie-
HUAS U peajus3aliuu Mojeseil o6pas3oBaTebHBIX
IporpaMM BEICIIEr0 o0pasoBaHusa» [13];

e «Ilonoxenue 06 OPraHUBANUY U UCIOJb30BAHUU
9JIEKTPOHHOTO OOYUeHUs U MUCTAHIIMOHHBIX 00-
pas30BaTeJIbHBIX TEXHOJOTUH IPU peasusamuu
00pas3oBaTeIbHBIX MIPOTPAMM BBICIIETO 00Pa30-
BaHUuA» [14];

e «HopMmbl BpeMeHU [Jis1 pacuera 00'beMa 1eqarori-
YeCKOH HarpysKu MpodecCoOPCKO-IIPernoaaBaTeib-
cKoro cocTaBa» [15];

e Pacnopsxenne «0O6 MCIIOJIB30BAHUU SJIEKTPOH-
HBIX 00paB30BaTEJBHBIX PECYPCOB MHMOPMAIMOH-

HO-06pasoBarenbHoit cpensr CIIGITY»: https://
open.spbstu.ru/lokalnye-akty/

e Pacnops:xenne «O6 MCIIOJIb30BAHUU BJIEKTPOH-
HBIX PECypcoB B 00pPas3oBaTeJILHOM IIPOIECCE»:
https://open.spbstu.ru/lokalnye-akty;

o VrTBep:KAeHHBIH mepedeHb Kypcos: https://open.
spbstu.ru/;

e PersamenT QyHKIIMOHNPOBAHUS JUYHOI'O KaOuHe-
ra obyuaromerocs: https://open.spbstu.ru/doc/
reglament-LKO 2018.pdf;

e (OO0pasel] MUCHMEHHOTO COTJIACHUSA O0yUAIOIIErocs
Ha ooyuenue mo OOII o TeXHOJIOTUAM BJIeKTPOH-
HOTO O00yUYeHUus, AUCTAHIIMOHHBIX 00pa30BaTeb-
HBIX TexHojormii: https://open.spbstu.ru/wp-
content/uploads/2018/04/img228.pdf.

BasoBeiM moxkymeHTOM sABIsgeTca «OO6pasoBaTeiib-
Has MOJHWTHKA B YACTH YIPABJIEHUA M pPeaIu3aluu
Mofeeil 00pa3oBaTeIbLHBIX MPOTPAMM BBICHIETO 00-
pasoBanua» [13], B KoTopoM, BO-IIEPBBIX, PETJIaMEHTHU-
POBaAHBI IPYIIIBEI HATIPABJIEHU IIOAIOTOBKY U CTPYKTYpa
00pasoBaTeILHON MPOrPAMMBI C YKA3aHUEM TPYI0eMKO-
CTH COCTABJIAIOIINX MOIYJIS AJIA KasKJOr0 HAIIPABICHUS
(Tabu. 1); BO-BTOPBIX, perjiaMeHTHPOBaHA BOBMOKHOCTH
VHIUBUAYAIU3AMUN 00pPa30BaTEJIbHBIX TPAEKTOPHUIL
[5, m. 4.5.5] u BosmoskHOCTS ucmoab3oBauusa MOOK.

Buenpenuve HOBOII 00pa30BaTEILHON MOJUTUKYU II0-
3BoJinyio IloMuTeXHUUECKOMY YHUBEPCUTETY B T€UEHUE
2016—2018 rooB OCYIIIECTBUTD MEPEXO] Ha CMeIlTaHHOe
obyuenne (blended learning), BKJIOUNB OHJIANH-KYPCHI
B 100 % y4eOHBIX IIIAHOB.

OCHOBHOHI [IOKYMEHT, B COOTBETCTBHUH C KOTOPBIM
MPOUCXOAUT PeaNusalnusd JJIeKTPOHHOIO O0ydYeHUs
¥ IUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, —
s10 «Ilososkenne 06 OpraHu3anui U UCII0JIb30BAHUM
3JIEKTPOHHOTO 00y4YeHMs U TMCTAHIMOHHBIX 00pa3o-
BaTEJLHBIX TEXHOJOTHH IPU peaan3anuu oopa3oBa-
TeJBHBIX IIPOTPAaMM BBICIIET0 o0pa3oBaHus» [14].

Tabauua 1

CTpyKTypa o6pasoBaTenbHOll MporpamMmmbl B COOTBETCTBUY € «O6pa3oBaTeNibHOIN NONNTUKON B YacTU ynpaBfieHns
1 peanusauumn mogenei o6pasoBaTeNibHbIX NporpamMmm Bbicliero o6pasoBaHus»

TpymoemMKoCTh
10 TPYIIaM HanpaBJIE€HUIH IOATOTOBKH
Tpyno-
Kou-Bo uHbOpMa- | HHIKe- €MKOCTh
Haspanue CocraBisamoniue fr—— Ceme- | (umsuko- IIOHHO- nepmo- TOPTr'OBO- rymanm- | kommo-
MOAy I MOAy 1A (Momyeit) CTPRI Tlﬁiiiﬁz;l KOMIIbIO- | TeXHOJIO- 31;222;’1;_ TapHasg HEHTBI
. TEpHAA | THUECKAA | oo rpymma (s.e.)
by rpymma rpymamna by (5)
® @) 3) 4)
00611€00pa30- B[ 1 1-4 2 2 2 2 2 2
BaTEJbHBIN
MOZYJIb dusnyeckas 1 1-4(5) 2 2 2 2 2 2
KYJbTypa
Ucropusa 1 1/2 2 2 2 2 2 2
Dunocodus 1 1-4 3 3 3 3 3 3
IKOHOMUKA 1 1-4 3 3 3 3 3 3
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ITOT TOKYMEHT COIEPIKIUT:

e KjacCH(PUKAIIMI0 OHJIANH-PECYPCOB, MX KOMIIO-
HEHTHOE HAIIOJTHEHUE;

e CXeMbI U IPaBUJia BKJIIOUEHUSA SJIEKTPOHHBIX 00-
pasoBaTeJbHBIX PECYPCOB PA3IUUHBIX KaTErOPUil
B oOpasoBaTeabHblil mporecc CIIGIIY;

o (DYHKIIUM CTPYKTYPHBIX [TOAPasieeHnil, oTBeya-
OIUX 34 PEAN3aIUI0 SJIEKTPOHHOIO O0YUeHUS;

e IIpaBuUJIa Ilepes3adyeTra Pe3yJIbTaTOB OCBOEHUS OH-
JaH-KypPCOB

e U APyryoo uH(OpMAaIuio, HeOOXOAUMYIO A aK-
tuBHoro BHexapeHusd MOOK B oGpasoBaTebHBIIH
mpoiiecc.

Knraccugurauyusn onnaiin-pecypcos.

Korga MbI rOBOPUM 0 BO3MOKHOCTH MCIIOJb30BAHUS
OHJIaH-pecypcoB B oOpasoBaTeJbHOM IIpoilecce W 006
OI'POMHOM PasHOOOPa3UM HPUJIOMKEHUN AJIA 9JIEKTPOH-
HOro obOyueHus [16—18], He0OXOAMMO MOHMMATH, UTO
B BaIlleM By3e TAKUX PECYPCOB MOXKET OBITH JOCTATOUHO

MHOT'0, HO JaJIeKO He BCe U3 HUX BO3BMOKHO MCIIOJIb30BATh
B 00pa3oBaTeILHOM IIPOIECCe, 0OCOOEHHO B (hopMarTe cMe-
IaHHOTO 00yueHUA. VIMEHHO T03TOMY Ha IIEPBOM IIIare
HEOOXOAMMO IIPOBECTU ayAUT (XOTA ObI TEeXHUUECKUIT)
UMEIOIINXCS PEeCYpPCOB, a IPOBOAUTH €ro BO3MOIKHO
TOJIBKO B COOTBETCTBUU C YCTAHOBJIEHHBIMU KPUTEPUSIMU.

Tak rax CIIGITY c 2015 roga ABjaseTcs yUaCTHUKOM
Hamnuonanpuoit maatdopmsl «OTKpeiToe O6pasoBaHme»
(https://openedu.ru), To KpUTEPHUU, IO KOTOPHIM IIPO-
BOIUJICA ayAUT, (POPMUPOBAIUCH C YUETOM TpeboBaHUT
U peKoMeHJanuil mo pas3paboTKe OHJIAWH-KYPCOB, IIy-
OIUKyeMbIX Ha HAIMOHAJIBLHOMN maaTdopme OTKPBITOTO
obpaszoBanusa [19].

Havu Oblji0 BBeZeHO HATH KAaTeropuii KypcoB
(Tabu. 2), oo KaKIoN M3 KaTeropuil mpejroJaraiach
CBOSI MOZEJIb BOBJIEUEHUA B 00Pa30BATEILHBIN IIPOIECC
(cm. puc.). [Iys Toro 4ToOBI HE BOSHUKAJIO HEJIOIIOHUMA-
HUs, OBLI TaK:Ke chOPMYyJIUPOBAH IepeueHb KOMIIOHEH-
TOB, HEOOXOAUMBIX JIST KasK01 13 KaTeropuii (Tabu. 3).

Tabauua 2

KaTeropuu aneKTpoHHbIX o6pa3oBaTenbHbix pecypcos CM6MY

Kareropus Yro BKJIOYAET

Kax MO0XHO MCIIOJIB30BATH

MOOK MaccoBsie oTKkpBITHIe OHIAaNH-Kypchl (MOOK)

Kypchl 1aHHbBIX KaTeropuii BO3MOYKHO UCIOJIb30BATE IIPU:

Kareropus 1
JnaiH-Kypcsl, anzs. SPOC)

Kypcer MOOK-dpopmara (BHyTpUKaMIyCHBIE OH-

e TIepeBOJle ayAUTOPHON HArpysKU B AUCTAHIIMOHHBIN
¢dopmar;
e peayusalUy JUCTAHIIMOHHON (OPMBI 00yUEeHU A

Kareropus 2

CTOATEJIBbHON PaboTHI

Kypce! momkHBI cofep:xaTh He0OX0LUMbIE METOIY-
YecKUe MaTepuasbl, METOJUUECKYe MaTEPUAJIBL IT0
OPraHUBalVH CAMOCTOATEIHHON PabOTHI CTYLEeHTOB
¥ MaTepuaibl, HeOOXOAUMEIE IJIA KOHTPOJISA CaMO-

Kypce! ana oprarusanuy u KOHTPOJIA CaMOCTOATEIbHOM
paboThI CTYIEHTOB.

BosmosxrocTs yuera Harpysku IIIIC mo Tuny «Camocto-
arenpHas pabora/KoHTPOIb caMOCTOATEIBHON PAGOTHI»

Kareropus 3

coB, 6aza 100 BompocoB Ha paszes)

Kypcel, comepsxaiiue B He00X0AUMOM 00'beMe DaHK
BorrpocoB (1 uac JleKIuu — He MeHee TPeX BOIIPO-

Kypcer maHHOI KaTeropuum MOKHO KCIOJH30BaTh IPU
OPraHU3aI Uy MPOMEKYTOUHBIX (TEKYIIUX) U UTOTOBBIX
KOHTPOJIBHBIX MEDPOIPUATHUH; KYPCHI MOTYT OBITH WC-
TOJIE30BAHBI AJIA TEKYIEro KOHTPOJISA 10 AUCIIUILINHE

Kareropus 4

KOMIIOHEHTOB B JII000M 00'beme

B Kypce momyckaeTcsa HaJludue JII0ObIX BOBMOKHBIX

JlOmIOTHUTENBHBIN MaTepuay II0 Kypcy

DNEKTPOHHBIN 00pa30BATEIBHBIA PECYPC

v *—1

\—* v

MOOK,

Kareropus 1 Kareropus 2

Kareropus 3 Kareropus 4

Samerenue Harpy3ka ITTIC
it (¢ ko3 dunueHTOM) S
e 10 T HPOMEKYTOUHBIX
CELoE «CaMOCTOfITZHLHaﬂ (retcymmx)
(CMeH.IaHHoe HUTOTOBBIX
paboTa/KOHTPOIIb
o0yueHne) . KOHTPOJIBHBIX
CaMOCTOSITEBHO .
MEpOIPUSITHI
¥ paboTsy
JucranuuonHoe
o0yueHune

Puc. Bosneuenue OHIQUH-KYPCO8 PA3NULHBLY KAME2OPULL 8 00PA308AMeNbHbLL NPOYECC
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Tabauuya 3

MepeueHb KOMMOHEHTOB 3J1IEKTPOHHbIX 06pa3oBaTeNbHbIX pecypcos [8]

Bompocs! mo Jexnusm

IIpoBepka s3HaHUil MO paspesy
ITpakTuueckue 3aHATUA
CamocrosiTenbHas pabora

OnucaHme u CTPYKTYPUPOBaHUE Kypca
Nudopmanusa o npenogaBaTeasax
TI'noccapuit

Pekomenayemas urepaTtypa

Basa uToroBoro KOHTpOJIA BHAHUHN

Kareropus KommnoneHTHI
MOOK ITpomoposuk
Bupeonexkmnun
Kareropus 1 KoHCIeKThI
IIpesenTanuu

KoncmekTsl
IIpesenTanuu

Bompocs! mo Jekmnusam
IIpakTrueckue 3aHATUS

Kareropusa 2

CamocTosiTenbHass pabora (cM. omucaHue KOMIIOHEHT)
Basza BompocoB 1 TeCTHI /Iy OpraHN3anuy KOHTPOJIA 3HAHUI 110 KaXKIOMY OJIOKY caMOCTOATEIbHONU paboTh

Kareropus 3

Basa BOIIPOCOB AJiA OpraHu3anu KOHTPOJIA 3HAHUU 10 pasaesamM Kypca

(Poug TecThbl IJIsT OPTaHUBAIUAYN TEKYIIEro U UTOTOBOI'0 KOHTPOJISA
OITEHOUHBIX Basa urorosoro KourpoJia suanuil (He menee 500 Bompocos)
CpeJiCTB)

Kareropusa 4

JIro6861e KoMnoHeHTH JOP B Ipom3BOIBLHOM 00BEME

BBenmennasa Kiaaccuuianusa IO3BOJIMJIA HE TOJb-
KO YCTAHOBUTH IIPO3PAUHble U TOHATHBIE TPeOOBAHUA
K BHOBb CO3/IJaBaeMbIM pecypcam, HO ¥ BbIOpATh U3 UMe-
IOIUXCS PECYPCOB T€, KOTOPBIE MOYKHO OBLIO BKJIOUUTD
B 00pasoBaTeJbHBINA IIpoIllecc B GopMaTe CMEITaHHOTO
oO0yuenus (YacTHUYHOE 3aMellleHUe ayAUTOPHON Ha-
TPY3KH).

Ha mepsom srame (2016/2017 yueGHEBIH TOX) MBI
BOBJIEKAJIX B 00pa30BATEJILHBIN IIPOIECC MOJbKO OH-
snaiiu-pecypcb! aBTopoB CIIGITY, 5T0O cTayio BO3MOMKHBIM
Gnaromaps BBeJeHHOMY PerJiaMeHTy Iepe3aueTa — CHa-
yajia OH CYIIeCTBOBaJ KaK OTAEJbHBIN JOKYMEHT, a C
2018 roga Bxomgut B «Ilono:keHwue...» [14].

IIpu BKJIIOUEHNH OHJIANH-PECYPCOB B 00pa3oBaTeb-
HBIII TIpollecc By3a Helb3sA 3a0bIBATH eIfe 00 OJHOM
JOKYMeHTe: TOKYMeHTe, B KOTOPOM O0yJaloniuiicsa WH-
dopmMupyeTcsa o TAKOI MOes I 00yUeHUs U JaeT CBoe
coriacue Ha Hee. Ha sramne anpobanuu obyuaroniuecs,
yuacTBYIOIHE B 9KCIEPUMEHTe, IHCAJU 3asBJeHUe,
B KOTOPOM BBIPAKaJIU CBOE COrJiacue. ¥ CIIeITHOCTh 9KC-
[IepUMEHTA [T03BOJIHIIA, HaunHasA ¢ 2017/2018 yue6HoOro
rojxa, BOBJIEKATh OHJIAMH-KYPCHI BO BCE YUEOHBIE IIJIAHbI
TIEePBOKYPCHUKOB. VIMEHHO IOITOMY CETrOmHA HHMOP-
MUPOBaHWE O TAKOW MOAeau OOyUeHUS ITPOUCKOIUT
y:Ke Ha CTaAuM TOCTYILJIEHWS B BY3, U aOUTYPUEHTHI
BMeECTE C OCTAJbHBIMU JOKYMEHTAMU 3aII0JHAIOT (hOPMY
UHGOPMUPOBAaHUSA O CMEIIaHHOW MOJelu O0ydUYeHUs:
https://open.spbstu.ru/wp-content/uploads/2018/04/
img228.pdf.

Eme omuu goKyMmeHT, 6e3 KOTOPOrO BHEIPEHUeE
OHJIAHIH-KYPCOB B 00PA30BaTEJNbHBIN IIPOIECC 3aTPY.H-
HEHO, — 9TO JOKYMEHT, PerjiaMeHTUPYIOIINH HaTrpys3Ky
mpernojasaresid. VIMEHHO ITOSTOMY OAHUM U3 IEPBBIX

noxyMmenToB craiu «Hopmsl BpemMeHu s pacuera
o0beMa MeJarornuyecKoii Harpysku mpodeccopcko-
InpenogaBaTe;IbCKoro cocrasa» [15], B KoTopble OBLI
BKJIFOUEH pasieJ O IepecueTe HATPYSKU HPU HAJTUYNHU
OHJIAMH-KYPCOB B YUeOHOM ILJIaHE IIPU PEaJU3AIUN OT-
MeJTbHBIX MUCIIUTIINH.

PesysbraTomM mpeAnpUHATHIX NEeHCTBUI cTajia BO3-
MOKHOCTh BHeJPeHHA yixke K Hagaxy 2018/2019 yue6-
HOro roja oHJyaiiH-KypcoB B 100 % yueOGHBIX IIJIAHOB.
Ha cerogHANIHUE OeHb CTYAEHTHI II€PBOT0O-BTOPOTO
KYypCOB OaKajiaBpuaTa u3y4amT B MOJEJN CMEIIaHHOTO
00yueHUsI BCe AUCIUILJINHBI 00II[e00pas3soBaTeIbHOTO
Moy (B COOTBETCTBUH C 00pPa30BATENbHOI IIOJUTH-
kot CIIGITY [13]). IlnA CTYZeHTOB CTapIIuxXx KYpPCOB
peanm3oBaHa MOJeJb BUPTYaJbHOM aKageMUuecKoi Mo-
OMJILHOCTHU, IPUYEM B dTOM MOJEJH YsKe IPUCYTCTBYIOT
U «UysKue» OHJAaWH-Kypchbl. PeasimsoBana BOBMOKHOCTH
OpraHM3aIM COBMECTHOM! JeATeJbHOCTH U PabOoThI HaJ
mpoexTaMu (Kypc «OCHOBBI IPOEKTHOM AeSATETHHOCTH » :
http://project.spbstu.ru/), uTo Zamo BO3MOMKHOCTH
BOBJIEUEHUS B MEKIUCIUILINHAPHOE MTPOEKTHOE B3au-
mogmeticTBue 5000 cTyZIeHTOB BTOPOTO Kypca B TeUeHUe
OIHOTO ceMecTpa. IIpu 3TOM CONIPOBOIKAEHE IIPOIECCOB
110 OpraHu3aluy MPOEKTHOH AeATeJbHOCTH OCYIIECT-
BJISLJIOCH HA IOPTAaJje C UCIOJIb30BaHUEM OHJIaWH-Kypca
Y MHCTPYMEHTOB I'PYIIIOBOI paboThI, a B ayAUTOPUU Ha
MPaKTUYECKNX 3aHATUIX PEATN30BLIBAJICA CAM IIPOEKT.
WroroBas samuTa IPOEKTOB IIPOMCXOAUT OUHO B IIPU-
CYTCTBUU 3aKa3uuKa paboT. Bompockl opraHmsamum co-
BMECTHOM PabOTHI B YCIOBUAX JIEKTPOHHOTO O0yUYEeHUA
ABJIAIOTCA BecbMa aKkTyanbHbiMu [20, 21]. ITosyueHHbIH
OIIBIT IIO3BOJIAET T'OBOPUTH O TOM, UTO BO3MOMHBI OP-
raHusaIus IPOeKTHON AeATeJbHOCTH U (DOPMUPOBAHNIE
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MIPOEKTHBIX KOMAaHJ CTYJEeHTOB Pa3HBLIX BY30B IIPU Ha-
JUYNN JIOKAJIbHOM HOPMAaTHUBHOII 6a3bl, IIO3BOJISAIONIE
pean30BBIBATh AJIEKTPOHHOE O0yUeHUe y BCEeX ydacT-
HUKOB M OYHBIE BCTPEUYM YUYAaCTHUKOB KOMAaH], €CJU
Heo0XOoAVMa TeXHUYEeCKas peanusariusd.

3ajaua CerogHAIIHET0 IHA, KOTOPYIO YHUBEPCUTET
perriaer, orBeuas TpeOOBAaHUAM BPEMEHM, — IIOCTPOEHNE
aIanTUBHBIX M NHAMBUAYAJbHBIX 00Pa30BaTeILHBIX TPA-
eKTOPUI B YCIOBUAX 9JIEKTPOHHOTO O0YUEHMs, CO3TaHIe
HauboJiee 6JIaTONIPUATHBIX YCIOBUHM AJIs CAaMOPa3BUTUA
obyuatomuxcs, GopMupoBaHUe HABLIKOB, HEOOXOAMMBIX
COBPEMEHHOMY CIIEIIIAJINCTY.
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NORMATIVE-METHODICAL SUPPORT OF THE EDUCATIONAL
PROCESS AT UNIVERSITY IN TERMS OF E-LEARNING

S. V. Kalmykova'
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195251, Russia, St. Petersburg, Politekhnicheskaya ul., 29

Abstract

The article summarizes the experience of Peter the Great St. Petersburg Polytechnic University (SPbPU) in changing the
regulatory and methodological support of the educational process in the context of e-learning. The models of involvement of mass
open online courses (MOOCs) in the educational process of the university are considered. The author draws on practical experience
and the results of an experiment implemented in 2016—2019 at Peter the Great St. Petersburg Polytechnic University, which allowed
to include online courses in 100 % of the curriculum by the beginning of the 2018/2019 academic year. The analysis of the necessary
local regulations, allowing to begin the active integration of online courses in the educational process. The necessity of classification
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of electronic educational resources within the university is substantiated. The possibility of using e-learning for the organization
of project work is substantiated. A detailed description of the components of educational resources, which allowed to implement

common requirements for their implementation in the educational process is given.
Keywords: e-learning, educational process, massive open online course, curriculum, blended learning.
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HOBOCTMW

Tpanchopmanusa cucreM NHGOPMATMOHHON 6€30MACHOCTU B 3MOXY IU(PPOBOI IKOHOMUKHU

B nocnennmue HECKONBKO NeCATUIETHI CTPYKTYpPa yIpo3
Kubep6e30nacHOCTM KOMITaHWII IIpeTepIieNia cepbesHble 13-
MeHeHMS. B COOTBeTCTBMM C HUMM MEHAIOTCA U TIOJXOHbI
OusHeca. DKCIEPTHI IPEIIaraloT HeCKOIbKO OCHOBOIIO/IA-
TalolMX MYHKTOB /IS CO3[AHMUS CTpaTerny 06e30IacHOCTH
B CTPEMUTE/IbHO M3MeHsAmomeMca Mupe. Kmrodesble mosno-
JKEHVS BBIIVIAMAT CIIERYOIM 06pasoM.

Bo-mepBbIX, OM3HECY HY)KHO IPMITH K MaKCHMAaJIbHO
KOHBEPTEHIIMN CUCTEM 0e30macHOCTM, HuPPOBBIX Cpex
u cereil. B cuTyaumaAx, Korga rpaHMUIbI CeTell MPUPacTaOT
HOBBIMJ YCTPOJCTBaMU, IPWIOKEHUAMU U OMU3Hec-Ipo-
IjeccaMu, CUCTeMbI 6e30IaCHOCTY HO/DKHBI aBTOMATUYIECKI
MOKPBIBAaTh HOBBIN IE€PUMETP, He JaBas BO3MOXXHOCTU s
pacIpoCTpaHeHMs THICAY HOBBIX BEKTOPOB ITOTEHIIMAIbHbBIX
arak. JTo focTuraeTcsa rIybokuM BHempeHueM VB-cucrem
B MHGPACTPYKTYPy KOMIIAHUN. B TpafuIVIOHHOI IIpaKTUKe
3TO TOKPBITUE MPOMCXOANUT BPYUHYIO, YTO 4acTO Headdek-
TMBHO U CUJIBHO CBSI3aHO C BIIVISTHUEM Ye0BeYecKoro hakTo-
pa. A B o6/1akax, TpaHUIIBI KOTOPBIX MEHSITCA IIOCTOSHHO,
TpaznuoHHble VIB-crucTeMbl 1 BoBce 6€CCMBICTIEHHBIL.

Bo-BTOpBIX, C1cTeMbI 6€30MaCHOCTI JODKHBI PaboTaTh
HaMHoro 6bicTpee. KoMImanum He 6yIyT MUPUTBCA C «IOJBMU-
caHueM» OM3HeC-TIPOLECCOB 110 Mepe 06pabOTKY TOTOKOBOTO
KOHTEHTA CHCTeMaM 06e30IacHOCTY B PEXUMe PeasbHOTo
BpemeHu. JIjis1 pereHns 9Toit mpo6naeMbl HeOOXOAUMO pas-
BepThIBaHMe (PU3NYECKNMX U BUPTYaAbHBIX IPOIECCOPOB,
KOTOpble IIOMOTYT 3allMINaTh U 0OpabaTbiBaTh JAaHHbIE HA
UPPOBBIX CKOPOCTSIX.

B-TpeTbux, MOCKONMBKY [jaHHBIE M pabodye HATPY3KU
HepefarTCA MeX/Y YCTPOMICTBAMM, CETAMU U 9KOCUCTEMAMH,
COOTBETCTBYIOLVE VMM IIOJIMTUKY 6e30IIaCHOCTY U IIPOTO-
KOJIBI TaKXKe JO/DKHBI 00/IafiaTh IPeeMCTBEHHOCTBIO B pas-
JIMYHBIX CpefiaX, BK/IIOYasl 0O/IavHble.

U mocnepnHee: cucteMbl 6€30IIaCHOCTU JOJDKHBI OBITH
yMmHee. HoBble ImpUIOXeHMs M CIY>KOBI CTaHOBATCS BCe
6ojiee B3aMMOCBSI3QaHHBIMIU (HAIPUMEp, YMHBIE MAIINHbI
U TOpOfa), a MOTOMY — MeHee TepIMMBIMK K IpobieMamM
U 3afep>XKaM. KmeHTBI He MOTYT JKJaThb, IIOKa CHUCTEMBI
6€30IacHOCTY IPUMYT TO VIV MHOe pelreHue. Ecim Mamaa
pocturaeT ckopoctu 80 KMJIOMETPOB B Yac, BOSUTEIb XO4eT
HesaMeJINTeNbHOTO BK/IIOUEHM MOoNMHOro npusopa. Ho aro

TpebyeT pelleHNiT, KOTOpPble MOTYT BBIIOIHATD JIOKATbHbIE
U aBTOHOMHBIE PellleHNsA B PEXKUMe PealbHOrO0 BPeMeHM.

Yro6bl 6€30IaCHOCTh MPOJO/DKaIa He TONBKO OBITH
adexkTUBHOM, HO M Ollepexana pasBuTHe OBICTPO Me-
HSIOIIENICS CPeibl YIpo3, HY>KHBI MHCTPYMEHTBI HOBOTO
HOKONeHNA. B cocTaBe TakMX pelIeHUNl JOMKHBI OBITD,
HAIpUMep, PaClIVPEeHHBbIIT TOBEJIeHUeCKIIT aHA/IN3, CErMeH-
Tl HA OCHOBE HAaMepPEeHMI, aBTOMATU3AL[s, MAILINHHOE
oOyueHne ¥ MCKYCCTBEHHBIN MHTE/UIEKT. ABTOMATMU3AINs
IPY 9TOM JIO/DKHA 3aTPOHYTH HE TOIbKO CUCTEMBI 0OHApY-
SKEHVIST M 3QLUTBI, HO M NPOZHO3UPOBAHUS, UTO YCUIMBAET
IpodUIAKTUKY.

Kpome Toro, Heobxoayumo Hayuntb VIB-crcremsr pea-
TUpPOBaTh Ha KOHKPETHbIE YIPO3bI KOHKPETHBIM 06pasoM.
BOIBIIMHCTBO MOCTABIINKOB IIOPAa3yMeBAIOT O 3TUM
IIpefonpee/ieHHbIT HabOp IPOTOKOJIOB ¥ IPELBAPUTETILHO
3aIpoOrpaMMUpPOBAHHBIE HAa OINpefie/ieHHble JeiCTBUA pe-
meHns. Ho MCKycCTBeHHBIT MHTEIIEKT — 3TO He TONBKO
6aHa/bHasI IOBEPXHOCTHAS aHAJIMTUKA. UTO [1eliCTBUTENbHO
HY’KHO PBIHKY, TaK 9TO CHOCOOHOCTD COIIOCTAB/IATH NHPOP-
Maruio 06 yrposax ¢ MOMOIIbIO Pas/IMIHBIX HHCTPYMEHTOB,
TAaKMX KaK aHaJIMTYKA, JIA BBIABICHNA CTIOXKHBIX CIleHapUeB
araky. Oco6eHHO TaKMX, KOTOpPbIE COCTOSIT M3 MHOXKECTBa
6o7ee MeNIKMX COCTABHBIX COOBITMIL. DTO TaKKe MOTpebyeT
npuMeHeHus peuennit VIV i yckopeHust o6Hapy>KeHuUs
YHUKA/IbHBIX, paHee He BCTpedaBummxcsa VbB-cucremam co-
OBITUIT M pearnpoBaHMsi Ha HUX.

Takoxe 9KCIIEpTHOE COOOIIECTBO CXOAUTCS BO MHEHWUIL,
4To s obecnedeHyst 6€30IIaCHOCTY COBPEMEHHBIX CeTeil
TpebyeTcss aBTOMAaTU3MPOBATh BBIABIEHUE, OOHApY)KeHIE
U yCTpaHeHIe BPEJOHOCHBIX TaKTUK. B TOM d4imcie Tex, KO-
TOpBIe HAIIPAB/IEHBI HA YK/IIOHEHVe OT obHapyxeHus. VI 4to
elte 60/ee CIIOXKHO, MOTPeOYeTCsl CO3/jaHNe HOBBIX METO/IOB
HOMCKa HeCTaHIAPTHO BEAYIIUX CeOs BPEJOHOCOB.

ITogo6Hble PeBOMIOIVIOHHBIE TOXO/BI TPEOYIOT TOTANIb-
HOIT BePBI B MHHOBALUIL. DTVM IIyTeM Celfdac My T HEMHOTIE
MOCTAaBIIMKY crcTeM 6esomacHocTn. Ho, Kak 0TMedaloT aHa-
JIUTUKY, UMEHHO 3TUM ITyTeM oOpedeHa IIPOJTH BCs OTPACb
B TOM CJIy4ae, eC/Ii Mbl XOTVM 3aIUTUTh Pa3BUBAIOLIYIOCS
nuppPOBYI0 3KOHOMUKY OT OPTaHM30BAHHBIX COOOIECTB
KMOepIIpeCTyITHIKOB.

(Ilo mamepuanam CNews)
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DAEKTPOHHAS MTOAIINCKA |
Ha >XypHaas! VIHOO

KypHaab! 1o metoauke
oOyueHIsI UHpOpMaTUKe
11 nHpOpMaTU3aly 0Opa3OBaHIs

—

v JocTy1 K >KypHadaM v B aBa pasa gemmesae
He A0>KIAASCh ITedaTyt Tunorpadpun IIe49aTHOM ITOAIIVICKIA

v C 2100010 yCTpOJICTBA, v Cxuaku npyu opopMAeHUN
II0AKAIOYEHHOTIO K VIHTepHeT IIOANMCKY Ha KOMILAEKT JKypPHaAOB

v BO3MO>KHOCTB COXPaHUTh qyafm v Orz1aTta Ha carrte 134aTeAbCTBA
B (bopmaTe PDEF B MHTepHeT-Mal"aSMHe

lndopmaruka 1 oOpaszoBaHme

MN3AAETCA C 1986 TOAA e OT 64 CTPAHVL, @ BbIXOAWMT 10 PA3 BT'OA

HayuHO-MeTOAMYecKII XXypHaA 110 MeTOAMKE
nperiogasaHns MHGOpMaTUKN U MHPOPMaTU3aLUI
00pa3oBaHIsI

Indpopmarnka B 1koae ,
MN3AAETCA C2002TOAA e OT 64 CTPAHVILI e BBIXOAMT 10 PA3 B r04 K

HayuHo-tipakTiyeckni >KypHaa 4451 yduTeAen
MHQPOPMaTIKI, METOAVICTOB, ITpeliojaBaTeaenn
BY30B I KOAAeAXKel

IToapoOHyI0 MHPOPMaLIUIO O IIOAIINCKE
Ha HaIllM U3AaHIS BBl MOJKeTe HAalITH Ha calTe
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