HAYUHO-METOAMYECKINI JXKYPHAA MBAAETCA C 1986 TOAA

ISSN 0234-0453 www.infojournal.ru

o -“/'

) _
e 1101 ¥y
nﬂlo 1013 )

, ‘1"'011111110110 fl\g\ Y
ur,.g'lof,lc;0001011111 o%““

f10101910101010100 Lot

oy

,r

§itgg, 10101 100011001 ,,a

-111011101011011
10‘_\_10 1110101




®
'il (L: GUHAHCOBBIN
l VHUBEPCUTET

DUPMA “1C”

MPTH

NPY NPABWTENLCTBE POCCHACKOR GEAEPALIMA MOCKOBCKHA ®H3HKO-TEXHHYECKHA HHCTHTYT

XIX MEXOYHAPOOHAA HAYHHO-TPAKTUHECKAA KOH®PEPEHLINA

HOBbIE MHPOPMALIMOHHDIE
TEXHOJ1IOI'i B OBPA3OBAHUUA

OcHOBHbIe HanpaBneHus paboTbi:

= [lepcnekTrBbl pa3BuTma TexHonormin 1C ana cosganna MHOPacTpyKTypbl
uMdPOBOI SIKOHOMUKIN 11 OBHOBNIEHNA CMCTEMbI 06Pa30BaHKA.

= TexHonorunyeckoe n metognyeckoe obecneyeHne NOAroTOBKM rpakaaH K yCIOBUAM
UMPPOBON SKOHOMUKN Ha ocHoBe Nnatdopmbl «1C:MpeanpuAaTe» N ee NPUKIALHBIX PELLUEHNIA.

= MeTognuyeckne, opraHM3aUMNOHHbIE N TEXHONOMMYECKNE CpeacTBa NoAAEP KN
nefarornyeckon aeaTenbHoOCTH, pa3paboTaHHble Ha OCHOBe pelweHuia «1C».

= Co3flaHure ycnoBuii AnA paclumpeHma yyactna nHayctpumn 1C B cucteme npodeccmoHanbHoro
obpasoBaHusA. Pazeutne dopm coTpyaHmuyecTBa obpasoBaTenbHbIX OpraHu3aumm
n pabotogatenen.

MeponpuaTtna B pamkax KOH(I)EPEHLWIIII:

= [IneHapHble 1 CeKLMOHHbIe 3acefaHus

= MacTep-Knaccbl N0 NCMONb30BaHUIO MPOrPaMMHbIX MPOAYKTOB Grpmbl «1C»

= BepHucax nporpaMmmHbIX 1 MeTOANYECKMX pa3paboTok

» TectupogaHnue «1C:MpodpeccroHan» no nporpaMmmHbiM npogayktam «1C:Mpegnpuatune 8»»

B 2018 rogy B KoHdepeHUun npuHann yyactue 6onee 2 300 yenosek.
MopgpobHee o0 TeMaTMKax KOHpepeHUnM 1 YCNoBUAX ydacTua cm. cant 1c.ru/educonf

Yyactue 6ecnnaTtHoe ANA BCeX COTPYAHNKOB 06paBOBaTeanbIX OpraHnsa LIIIII?I
N OpraHoB ynpasneHnA 06pa303a|-||neM (I'IPO)KIIIBaHIIle onnavynBaerca OTﬂ,eﬂbHO).
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an/ICﬂaHHbIe pyKonnucu He BO3BpalllatoTCA.
Touka 3peHnA pefakumm MOXeT He coBnafgatb C MHEHNAMKM aBTOPOB.

OTBeTCTBEHHOCTb 3a [JOCTOBEPHOCTb PpaKTOB HECYT aBTOPbI NMy6IMKyeMblX MaTeprasos.

AVMYIO CTUTNCTUYECKYIO N KOPPEKTOPCKYIO NPaBKy 6e3 cornacoBaHma ¢ aBTopamu.

Tenbctom PO.

Mpw LUTUPOBaHKK CCbiIKa Ha XXypHan «MHdopmMaTuKa n obpasoBaHme» obA3aTenbHa.

Pepakuua He HeceT OTBETCTBEHHOCTM 3a coaepXaHue peKslaMHbIX MaTepuanos.

Pepakuus octaBnaeT 3a coboi NpaBO MEeHATb 3arofIoBKM, COKpaLlaTb TEKCTbl CTaTe N BHOCUTb Heobxo-

BocnpownssegeHune nnn ncnonb3osaHune Apyrmm cnocobom nobor yactn nsgaHua 6e3 cornacus pe-
AaKunn ABNAETCA HE3aKOHHbIM N BNeYeT OTBETCTBEHHOCTb, YCTAaHOB/IEHHYIO ,EleVICTByIOLLll/IM 3akKoHOda-




OT PEOAKUUN

OT EHHUCEA 10 BOJTH
(gactp 2)

IMoporue unraresn!

B nmpexpwigyiiem BeImycKe sKypHaia « AHQopMaTuKa 1 o0pasoBaHme» OBLIO PACCKA3aHO O ABYX
KoH(pePeHIIUAX, IPOIIeAINNX Ha TeppuTopuu Asmm — B poccuiicKkoM KpacHoApCcKe m B Kasax-
crauckoii Anma-Are. Ha ceit pas peub moiger 0 KOH(GEPEHIINAX, KOTOPHIE «IIEPEILIn» ypasb-
CKMe TOpPBI M OKAa3aJIMCh B €BPOIEMCKON YacTH Halel crpaHbl. OCTaHOBIIIOCH HA ABYX U3 HUX,
MIPOIIEAIINX B KOHIE OKTA0OPS U B MePBBIX umcaax Hoa0ps 2018 roga. Buumanue yuyacTHUKOB
OBLTIO CKOHITEHTPUPOBAHO Ha MpobJeMax, 00yCIOBIEHHBIX MCIOJIb30BaHNEM WMH(MOPMAIMOHHBIX
TeXHOJIOTHH B cepe oOpas3oBaHms.

Kougepenuusa «AudopmaTusanusa HenpepsiBHOro oopasosanua» («Informatization of
Continuing Education», ICE-2018) npouwia 15—17 oktaopa 2018 roga B Poccuiickom yHu-
BepcureTe IPyKObI HAPOIOB B cOTPyAHNYECTBE ¢ MOCKOBCKMM rOPOICKUM IMEeIarOrn4eCKuM
YHUBEPCUTETOM. XOTs 9Ta KOH(epeHIInsA TPOBOANIACH BIEPBhIE, HO HEJIb3s HE OTMETUTb, UTO
OHA TIPOIILJIa TIPW aKTUBHOM yYaCTHUM KaK OTEUeCTBEHHBIX YUEHBIX U3 PA3HBIX PETHMOHOB, TaK
U TIPeJICTaBUTEJIell YHUBEPCUTETOB U HAYYHBIX oprarHusamnuu 11 crpad: ABctpun, Asepbarig:kana,
Apwmennuu, Benopyccuu, Benrukoopuraunuu, 'epmannu, Uspaunsa, Uranuu, Kasaxcrana, CIIIA,
V3bexkucrana.

Pab6ora kor(pepeunuu ICE-2018 mpomonikaniack Tpu AHA, 3a 3TO BPeMA COCTOAJIMNCH UEeThIpe
IJIeHapHBIX U 13 CEeKIMOHHBIX 3aceJaHWil, IBe HAayUYHBbIe AUCKYCCUUW W OAWH KPYIJBIHA CTOJ.
B pamkax KoH(pepeHIInU OBbLIAa OPraHM30BaHA BBICTABKA MPOAYKIIUU BEAYIIMX KOMIIAHUH, pa-
Oorarormux B obsacTu mHGoOpMaTusanuu. IIpoBoamMIachk TPAHCAANUA ILIEHAPHBIX 3acemaHUi
B ceTu UHTEpHET.

VuacTHUKY KOH(MEPEeHIINKY PaCCMOTPEJNH IMHUPOKUN KPyr mpobjeM B 00JacTH cO3gaHus o00-
pas3oBaTeIbHBIX AJIEKTPOHHBIX M3JaHUIN U PECYPCOB, BHEAPEHUA ITUMPOBLIX TEXHOJIOTHUI B chepy
oOpasoBaHUsA, (POPMUPOBAHUSI MH(OPMAIIMOHHON 00pasoBaTeNbHON Cpenbl, MH(POPMAIIIOHHOM
MO/ IEePIKK Y CICTeMbI 00ecIIeueHA KauecTBa 00pa3oBaHms, HH(GOPMAIIMOHHON OTKPBITOCTH 1 0€30-
TTACHOCTH CHUCTEMBI 00pPa30BaHUs, PABBUTUSA COAEP:KAHUSA W METOAOB o0yueHUs WHGPOPMATUKE,
TIOATOTOBKY TIEJaroroB K MPUMEHEHUIO TeXHOJIOrnil mHGOpMaTU3anuu B TIPOGdeCCHOHATBHOM
IesATeIbHOCTH.

IToxpobuas undopmarus o Korpepeunuu ICE-2018 npusenena ua caitre PY[H u pasmeriiena
B cetu MHTepHeT 1o azpecy: http://unisop.rudn.ru/RegName06 rep. Hesnb3s He OTMETHTD 0-
CTaTOYHO BBICOKYIO MH(MOPMATHUBHOCTH 9TOTO 9JIEKTPOHHOTO Pecypca, OTPasKaliolero BCe dTallbl

paboThl KOH(MEPEeHIIM — OT MOMEHTa PETHCTPAIUMU A0 MyOJUKAIUU WTOTOBHIX MAaTEpPUAaJIOB,
BUIEOTPAHCIAINUN U BHIBOJOB.
Bropas kordepeHIINA, 0 KOTOPOI X0UeTca pacckaszarh, — « AH(popMaMOHHBIE TEXHOJIOTUHI

B oopasoBanumn» («HMTO-CaparoB-2018») — mpoxomuina 1—2 mos6ps 2018 roma B ropoze
CaparoBe, PacIIOJIO;KeHHOM Ha Oepery BeJUKOH PyCCKO# pexu Bouru.

Crapunubiii ropon CapaToB, OCHOBaHHBIA B KOHIIEe X VI Beka, Ha IPOTAKEHUU BCEH CBOeN
UCTOPUM OBLI IIEHTPOM IIPOMBIIIJIEHHOCTH, TOPTOBJIN, NcKyccTBa u HayKu. B 1909 roxy B Ca-
paToBe OBLI OCHOBAH YHUBEPCUTET, KOTOPHIN [0 CUX IOP OCTAeTCA TOPAOCTHIO PYCCKON HAYKH.
HMwmenHo B crenax aroro yHuBepcutera B 1920 roxy H. V1. BaBuioB caenan sHaMEHUTBIA JOKJIAM
«3aKOH TOMOJIOTUYECKUX PANOB B HACJIEJCTBEHHON M3MEHUMBOCTHU», OMPEIEIUBIINI Pa3BUTHE
o6uosorur. MHoroe cBa3brBaeT CapaToB ¢ UMEHEM HTOT'0 T€HUATHHOTO YUEHOTO.

CapaToBCKUI HAIIMOHAJNBHBIN MCCJIENOBATEILCKUN TOCYAAPCTBEHHBI YHUBEPCUTET WMEHU!
H. I'. YepHbIIieBCKOTO cTad U MecToM npoBegeHmus KoHPepermuu «ATO-CapaTos-2018».

Koudepenmnusa 2018 roga — robuieiiHasa, oHa mpoxoauia B CapaToBe B JecAThIi pas. B Heit
MPUHAJN yUyacTHhe MIPEJCTABUTENM HAyUYHONW M megarormyeckoil obmiectBenHocTu Caparosa,
ropozoB u paitonoB CapaToBCKOIi 061acTH, a TaKsKe mpuaeramoiux reppuropuit Poccuu. Tema-
THKa KOH(EPEeHIINN O0Kasajach HOCTATOUYHO ITMPOKOM. BhIIM paccMOTpPeHBI IPOOJIEMBI IIPEIo-
JaBaHUA WHOOPMATUKY, NCIOJTb30BAHUA NHOOPMATIMOHHBIX TEXHOJIOTUH B chepe 06pasoBaHUs.
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Cocrosiyioch IIeHapHOe 3aceqanue, rie ObLIO0 MPeJCTaBJIeH0 HECKOJIbKO JOKJIA[0B, IOCBAIIEHHBIX
peruoHaJbLHBIM IpobeMaM HHMOPMATH3AINK 00PA30BAHMS, MCIIOJb30BAHUIO HEWpOCHCTEM
B chepe obpasoBaHMs, O0yUEeHUIO OJapeHHBIX Aereil. Ha ueThipex ceKIUAX, ISATU MacTep-
KJaccax, YeThbIpeX CeMUHapax ObLIN PacCMOTPEHBI BOIIPOCHI 00Pa30BaTEJIbHON POOOTOTEXHUKH,
MIPUMeHEeHUS TeXHOJOIMN MHTEePHeTa Belllell B 00acTu 00pa30BaHUs, PEIeHUs OJUMINATHBIX
3ajau, MPUMEHEeHUS TeXHOJOTUM NUCTAHIIMOHHOTO OOyUYeHMUsS U KOHTPOJIA 3HAHUM ydaIuxcs,
a TakKe MHOTHE JPyrue BOIPOCHI, CBUIETEILCTBYIOIIME O 3HAUUTENBHON IIHPOTE MHTEPECOB
u npodecCrOHANN3MEe YIACTHUKOB KOH(MEPEHITNN.

Bce-raku MHe Kakercs, UTO caMasi IJIaBHAs 3a7aua KOH(GEPeHINA — 5TO 00MeH 3HAHUSIMU,
mpodeccroHANBHOMN nHpopMAaIueil. I MHOro MOJyYMII OT STOTO ImyTeriecTBrA oT Exucest no Boaru.

BroBb BecrmoMuHAIOTCA cJI0Ba mecHu: «Haja peuHoi BoHO# 3m0poBo urpaercsa. CTopoHa Mos
poxnuasi, Pych OpeBenuaras...» Ho xouercsa 700aBUThH, UYTO «OpeBHA» CO34AHBI Ha OCHOBE HAIIIUX
HOBBIX OPUTHWHAJNBHBIX TEXHOJIOTHUM.

Pemaxknuonnas KoJierus skypHasia «VHbopMaTnka u 0o6pasoBaHMe» IIPUIJIACHIA ABTOPOB
psma noKJIamoB 06enxX KOH(MEPEHIINH IOATOTOBUTE CTAThHY AJIA MyOJNKAIlNK B HAIIIEM JKypHAaJe.
Itu craThbu OyAYT MPEACTABJIEHBI BallleMy BHUMAHUIO B OamKkaimux Beinyckax MHDO.

I'nasHuvlii pedaxmop

swypHara «MUugopmamukra u o6pasosanuer,
ynen-koppecnondenm PAO,

00KmMop mexHuYecKux Hayk, npogeccop

C. I'. I'puzopves




OBLUUE BOIPOCHI

KOrHUTUBU3ALUA — CNEAYIOWUIA OTAN
MHOOPMATU3AL A OBPASOBAHUA

A. C. XpuctoueBckas', C. A. XpucroueBckuii'

! ®edepansHeiii uccnedosamensckuli yenmp «MHgpopmamuka u ynpaeneHue» Poccuiickoli akademuu Hayk, 2. Mockea
119333, Poccus, 2. Mockea, yn. Basunoaa, 0. 44, kopn. 2

Annomauusa

Mudopmaruszanus obpasoBauus uger y:xe 30 jer. 3a 9T0 BpeMs B IIK0JAX HOSBUJIACH XOPOIIAs MaTepUAIbHO-TeXHUUeCKasa 6asa,
CYIIEeCTBYIOT XPAHUJINIIA BIIEKTPOHHBIX 00pasoBaTeabHbIX pecypcoB (DOP), K KoTopbIM uMeroT goctyi negaroru. OHAKO BOCIIOIB30BATHCS
srumMu DOP CI0KHO M3-3a MX CIMIIKOM 0OJIBIIOTO KOJUUECTBA W He BCErla BHICOKOTO ypoBHA. JKesaTesbHO BBECTH CHCTEMY OT3BIBOB
U PeKOMeHZAINil, TIPOBOAUTE CPABHUTEIBHBIH aHANNS3, a TAKKe JeJaTh 0030pPHI PECYPCOB II0 TOMY WJIH HMHOMY IIpexMery/Teme. Kpome
TOTO, Ha BocTpeboBaHHOCTH JOP cKa3bIBaeTcs TO, UTO OpraHbl YIIPaBJIeHUS 00pa30BaHUEM MOOIIPSIOT He CTOJbKO HCIoab3oBanue JOP,
CKOJIBKO UX Pa3paboTKy caMUM yuuTejieM. B 1ejoM BO3pOCja HArPpy3Ka Ha YUHUTeJNs BMECTO OOEI[aHHON SKOHOMUU CUJI M BDEMEHU DU
ucnoyab3oBanuu IOP. IIpu stom muorme SOP He cauinkom 3GeKTUBHBI, TAK KaK He OTBEUAIOT TPEOOBAHUAM KOTHUTUBHOCTH (CIIOCOO-
CTBYIOT He YCBOEHHIO, a IIPOCTOMY 3allOMMHAHWIO Marepuana). HeobXoaumo mcciieqoBaTh caM MPOIEeCC M3yUYeHUsl HOBOT'O MaTepuaJa:
9TO MO3BOJUT CO34aTh KOorHUTUBHBIE DOP 1 mpoune pecypchl, KOTOPEIE IIOMOTAJIHN OBl ¢ PABHON BEPOATHOCTHIO YCIIEIIIHO YCBOUThH HOBEHIE
3HAHUS yYAI[UMCs, OTHOCSINUMCS K PasHbIM Icuxorumam. Ha HauaJabHOM 3Tare M3ydeHUs JOO0ro ImpeaMera IiejiecoobpasHee IMO0Jb-
30BaThCS MPUBBIYHLIM «0yMAaXHBIM» CIIOCOOOM, T. €. yUeOHMKOM U He IIeperpy»kaTh MO3T YUeHHKa M3JuIllnHeil nHpopmanueit. Toabko
KOT'/la OH OCBOUT 0a30BbI€ IOJIOKEHUS, MOMKHO IIEePEeXOJUTh K 3JIEKTPOHHBIM pecypcaM, UMesl B BUAY IIPU 9TOM, YTO OHU JOJIKHBI OBITH
KOTHUTHUBHBI, T. €. HAIleJIEHBI HA JIOTUYECKOe BOCIPUSTHE U OBICTPOE MHTYUTUBHOE YCBOEHUE, — TOJBKO B 3TOM CJIy4Yae 3JIeKTPOHHBIE
00pasoBaTeabHLIE PECYPCHI MOMKHO CUMTATEH d3(PPeKTUBHLEIMU. POPMYINPYETCA BBIBOM, UTO KOTHUTHUBUI3ALUA — CJIEAYIOIIUAN STAl WH-
opmarusanuu 06pasoBaHUS IIOCJE TANA dJIEKTPOHUSAI[UH.

Kntouesvie cnosa: nudopmarusanus obpasoBaHusi, sTanbl nHGOPMATU3AUU 00PA30BAHUS, KOTHUTUBHOCTb, KOTHUTUBU3AIUS,

KOHIleNIuaA nH(popMaTu3anuu 06paSOBaHI/Iﬂ, QJIEKTPOHHEBIE OﬁpaSOBaTeJIBHbIe pecypcChnI.
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Xpucrouesckas Aana CepreeBHa, HayuHbBI COTPYAHUK VHCTUTYTa KNOEPHETUKY 1 00pasoBaTeabHON nHpopMmaTuku PenepasbHOro
HCcCIIeloBaTeIbCKOr0 IeHTpa «MHbopMaTuKa 1 yopasieHue» PoccuiicKoil akazeMun HayK, r'. Mocksa; cas@ito.edu.ru

Xpucrouesckuit Cepreit AjleKcaHIPOBUY, KaH/. (pu3.-MaT. HAYK, BeAYIINN HAYYHBIN COTPYAHUK VHCTUTYTa KNOEPHETUKH U 00pa-
30BaTebHOI MHDOpMaTUKU PefepaJbHOTO UCCIEI0BATEIbCKOTO ITeHTpa «HpopMaTuKa 1 yupasieHue» Poccuiickoil akajgeMuu HayK,

r. MockBa; schristochevsky@ipiran.ru

C momeHTa, Kor/ia OBLI JaH CTApT Ipolieccy nHMOp-
MaTu3anuu o0pasoBaHUs, MPOIIJIO TPU AEeCATKA JIET.
VoKe Tpu JecsATKA WM BCEro JUIIb TPHU fAecaTka? Muoro
aro uau Majyio? J{ocTuryiu iv Mbl IOCTABJIEHHBIX KOT/A-
TO IeJIeli, UJIU MBI BCe elle B Hayase myTu? J[oKHbI JIu
MEHATHCA CTPaTerusa W TaKTUKa WHOGOpMaTU3aIUN
00pa3oBaHUSA B YCJIOBUSAX OBICTPOTO PA3BUTHUS HOBBIX
TEeXHOJIOTU, U eCJIU HOJIKHA, TO KaK?

CioBa «mHpOpPMATHU3ANUA», «HHPOPMATUKA» Celi-
Yac y:Ke MPOYHO BOIILJIY B ABBIK, B cepenune ke 1980-x
OHU 03HAUaJI HeuTO HOBOe 1 HeBemgomoe. Heobxomumo
O0bLI0 cHOPMYJIHPOBATH, YTO TaKoe HWH(OpPMaTHUI3AIIUS
KaK TaKOBasd, OMPEJIEJIUTD €€ IeJb U TYTU JOCTUKEeHUA
ATOM IeJN, TOHATDH, C YeTO BOOOIIE caeyeT HaunHATh.
CBoero pofia MPOTPaMMHBIM JOKYMEHTOM [IJISI 3TOTO
mpoIecca cTtaja paspaboTaHHad IIOJ PYKOBOJCTBOM
akagemuka A. II. EpmoBa «Kounenmusa uaopmaTu-
3anuu o0pasoBaHuA» (BTOPYIO, TOPAOOTAHHYIO, BEPCUIO
ATOM KOHIleNIIUY MOKHO HaviTu B [1]). Bce Haumuamocs
MIPAKTUYECKHU C HYJIA: He OBLIO XOPOIINX IIePCOHAIBHBIX
KOMIIbIOTEePOB (nMeHoBaBIuxcsa Torga [I9BM — mep-

COHAJILHBIE 3JIEKTPOHHBIE BEIUMCIUTEIbHEIE MAIIINHEI),
KOTOpBIe MOYKHO OBLIO GBI MACCOBO MOCTABUTH B IITKOJIHI,
a Te, 4TO 6I:IJII/I, YacCTO BBIXOAUJIN M3 CTPOA, Aa U UX
He XBaTaJio; He ObLIO M CaMOT0 Kypca MH(GOPMATUKH.
IlepBrie oOpasoBaTe/ibHBIE MMPOrPAMMHEBIE CPeICTBA
OBLIO JasKe TPYAHO PACIPOCTPAHSTE, IOCKOJIbLKY BeChbMa
YacTo 3aluCH, CAeJaHHbIe Ha HOCUTEIAX NHGOPMAIUU
(muckerax) Ha OJHOM KOMITbIOTEpE, He UUTAJIUChL Ha
apyrom [2].

3a Tpu [OecATHJETUS OBIJIO PeIleHO MHOMKECTBO
mpobJieM, CBA3AaHHBIX C MAaTEePUAIbHO-TEXHUUYECKOH 0a-
301 1 ¢ nHppacTpyKTypoii. Cerogusa B IOAaBJISIONIEM
OOJIBIIIMHCTBE IITKOJ PaboTaloT HaJe:KHble KOMIILIOTE-
PBI, €CTb IOCTYII B MHTEPHET; PaspaboTaHO MHOMKECTBO
3JIEKTPOHHBIX 00pa3oBaTeTbHBIX pecypcos (D0P), mocTyn
K XPaHUJIHUIIAM 3THUX PEecypcoB eCTh y JIF0OOTo IIemaro-
ra; B Hayaje dTOr'0 CTOJIETHS OBII BBITIOJHEH IIePBBIH
3HAUUTEJbHLIN HPoeKT «HGOpMaTH3aIUs CHCTEMbI
obpaszoBauusa» [3], c KOTOPOro, COGCTBEHHO, I HAUAJIOCH
CyIIleCTBOBaHIe IIepPBOro 00JbIIToro xpanuiauiina IOP —
aro «EqunHas KoneKusa 1mudpoBeIX 00pa3oBaTeIbHBIX
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pecypcoB» [4] (B paMmKax gaHHO# paboTsl moHaTus JOP
u ITOP — coOoTBeTCTBEHHO 3JIEKTPOHHBIE W IUMPOBLIE
0o0pasoBaTeJbHBIE PECYPCHI — WCIOJB3YIOTCA Kak
CUHOHUMEI, gajsee 1mo Tekcty — 9OP). B macrosiiee
BpeMs TaKiKe peajusyloTcs MacllTaOHble MHUITUATUB-
HBI€ IIPOEKTHI, CPEeIN KOTOPHIX MOXKHO 0CO00 OTMETHUTH
OIWH M3 HemgaBHUX — dTO «MOCKOBCKas 9JIeKTPOHHAS
IITKOJIa: HOBOEe KauecTBO obpasoBanusa» [5]. B meaom
HEKOTOPBIN aHAJIN3 COCTOAHUA AeJ ObLI AaH B paboTax
[6, 7], B KOTOPBIX aBTOpaMu OBLI MPEIJI0KEH TePMUH
ANEeKMPOHU3AYUSL, XAPAKTEPUBYIOMUN CJeNYIOIINi
mepuon pasBUTHUSA WHGOPMATHU3AIUHU: TOBCEMECTHOE
pacpocTpaHeHre MOOUIbHBIX 9JIEKTPOHHBIX YCTPOICTB
Pa3JIMYHOrO TUIA U HA3HAUYEHUS ITO3BOJIUJIO YiKe BECTH
peYb 0 TAaKOM SBJIEHUU, KAK HACTYILJIEHWE SIIOXU MO-
OMJIBHOTO MHTEpPHEeTA.

Kakue mpobeMbl BBIXOJAT HA IIEPBLIN ILJIaH B Ha-
crodamiee Bpema? OmHa M3 caMbIX BaKHBIX — BTO
BOBHUKHOBEHNE IPOTUBOPEYUT MENKIAY O00enaHHBIM
COKpallleHueM BpeMeHH, 3aTPAUYNBAE€MOT0 yUUTeJIeM
Ha MOJATOTOBKY K YPOKY, H PeaibHO BO3POCIINMU 3a-
TpaTaM¥ BpeMeHH Ha MOATOTOBKY C UCIIOJIb30BaHUEM
3JIEeKTPOHHBIX MaTepPHaJOB. B 0CHOBe 3TOro IIPOTHBO-
peuus JexaT 00beKTUBHBIE IPUYUHBI, KOTOPBIE HEBO3-
MOXKHO OBLTO IIPeAyCMOTPEeTh Ha 0ojee PaHHUX dTamax
uHdopMaTH3anUNT 00PaA30BaAHIA.

Bo-nepévix, KpoMe 2JIEKTPOHHBIX COCTABJISIOIIAX
COBpeMeHHbIX yueOHUKOB (Tex ke JOP) mo kaxgoit
TeMe eCTb M3OBITOYHOE AJIA YUUTEJNA MHOMKECTBO dJIEK-
TPOHHBIX 00pPa30BATEJBLHBIX PECYPCOB: UTOOBI HAUTH
MaTepuaJi, HanboJjee IMOJHO OTBEUAIOIUI TeMe, IeJIsIM
¥ 3aJayaM KOHKPETHOTO YPOKa B KOHKDPETHOM KJiacce,
MPUXOAUTCS «IepeonaunBaThy uHOrAa AecATKu J0P,
CO3IAaHHBIX II0 9TOM TeMe B pa3HOe BpeMs Pas3HBIMU Pas-
paborunkamu. CIpoc porKAaeT IpeaIosKeHre, U KOHKY-
peHIUA — fABJIeHUE IPOTPECCUBHOE, OTHAKO IIPU 3TOM
OTCYTCTBYeT He3aBUCUMas aZleKBaTHAA OIEHKA KaKA0T0
pecypca 1, Kak MIPaBUJIO, HET MOJHBIX METOIUYECKUX
PeKOMeHJaIuil M0 ero MCIoJib3oBaHMUIO. IIpoiiecc BHI-
sABJeHUA KauecTBeHHBIX JOP, KoTOphIe mperogaBaTesb
MOJKeT MCII0JIb30BATh HA YPOKe, 3aHNMAeT 3HAUNTETLHOE
BpeMs, TaK KaK BCe 3TH Pecypchbl TpebyeTcs cHadasa
ckauath u3 CeTw, IPOCMOTPETH, MPOAHAIU3UPOBATD,
CPaBHUTH, BRIOPATH TO, UTO HambOJIee MOAXOUT, IIPOLY-
MaTh, KaKNe TeXHUYECKHUe CPeicTBA OYAYT UCIOJIh30Ba-
HBI Ha ypoKe. PaHee 3ajaun mogo0HOT0 pojia pelraainuch
Ha «II0JIyoOIIeCTBEeHHOM» YPOBHE U Ha H00OPOBOJIBHOM
ocHOBe, Hampumep, «CeTh TBOpUECKUX yuuTeseii» [8],
KOTOPYIO [OJITOe BpeMs MOAAEeP:KUBAaja KOPIOopamus
Microsoft, mpoBoguia sKCIIepTUsy yueOHbIX MaTepPuaIoB
¥ Ty0JMKOBaJia OT3LIBLI yUUTENEeH Ha 9TH MaTepuaJbl.
B «®enepanuu Nurepuer O6pasoBaHusa» TakKe ObLIa
MPEeAIPUHATA MOMBITKA CO34ATh PEUTUHT 00pa30oBaTeIb-
HBIX PecypcoB (HeKoTopas nH(POpManusa 0 peUTUHTE eIre
coxpaHmIach B [9]), HO Bce 3TH IOMBITKY HE 3aBEPIIIN-
JIUCH CTPOIiHOM cucremoii omenku JOP. B macrosiee
BpeMs curyaius ¢ Beioopom IOP ocoKHAETCA He TOJb-
KO TeM, UTO UX KOJUUYECTBO ysKe IPEBLIIIaeT Pa3yMHBIe
mpenenbl, HO W TeM, YTO YacTh cymiecTByoImmux OOP
paboTaeT Ioj yIpaBJeHWEM YCTApPeBIIUX OIepPAaIlOH-
HBIX CHCTEM, K TOMY K€ OHU pas3padaThIBaJUCh TOJBKO
JUIS OJHOTO THIIA OMEPAIMOHHON CHCTEMBI, a 3HAUMNT,
IIOJIb30BAaTEJIb HE MOYKET IIePEHEeCTU MX Ha MOOMJIBHBIE
ycTpoiicTBa — IJIAHINETHI uiau cMapTdhoHbI. Jymaercs,
YTO HACTAJO BPeMs [Jid WHUIUAINUA W Peajusaluu

rOCyIapCTBEHHOTO MPOEKTa pPeHoBanuu (eaepaabHbIX
XPaHUIUI SJEeKTPOHHBIX 00pasoBaTeIbHBIX PECypPCOB
B COOTBETCTBUM C TpeboBaHMAMU BpeMeHU. [Ipm sTom
clefyeT M3MEHUTh caM MOAXOL K paspaborke IOP,
TIOCKOJIbKY «0e3Hale’KHbI IONBITKN IIOCTABUTH MHTEP-
HeT Ha CJYyXO0y IpeIMeTHO-YPOYHOU CHCTEME U C €ro
IIOMOIIBI0 BCEr0-HABCErO CHeJiaTh AOCTYIHBIMU [IJId
yuamuxcad TPagUuIIUOHHBIE YUeOHUKU, JEeKIUU WUJIU
IpyTue TeXHOJIOTMYECKNe HOCUTEJIUN CTapPhIX METOO0B
naccuBHOTO o0yueHuA» [10].

B HacTosAIIIEE BpEMA CTAHOBUTCA OUEBUAHO, UTO IIPU
BceM MHOroo6pasuu paspaboranubix JOP um He XBaTaer
CUCTeMaTu3aluy 10 KPUTEPUI0 IOJe3HOCTU, 3(pdeK-
TuBHOCTU. Ilom0OHBIE KpUTEpMU, HAIPUMEDP, YUTEHBI
B TOproBoii cucteme umexc.MapKeT: TaM CyIIeCTBYIOT
crucTeMa Pa3BEPHYTHIX ITOJIb30BATEIbCKUX OT3HIBOB U CH-
cTeMa TOJb30BATENBCKUX Ke OIEHOK, Ha OCHOBAaHUU
KOTOPBIX BBIBOAUTCS CpeJHee 3HaUeHUe — PeUTHUHT
TOBapa, UTO, COOCTBEHHO, U IIO3BOJIAET DPAHKUPOBATH
TOBaphl B MOPALKE IOJH30BATEIbCKUX IIPEIOUTEHUH.
IIpu Bceil cy0OBEKTUBHOCTY OLIEHUBAHUSA OOBIUHO BCE JKe
IOBOJIBHO JIETKO OTJIMYUTDH «3aKa3HbIe» BOCTOPIKEHHBIE
OT3BIBBI OT JEHCTBUTEIBHO OOBEKTUBHBIX, IO IIPOUTE-
HUM KOTOPBIX MOYKHO IPUHATH B3BEIIEHHOE DPellleHUe
0 TOKYyIKe. BOJBINTyI0 MOMOINL B BHIOOpE OKAa3bIBAET
U cucTeMa CpPaBHEHUs TOBAPOB IO ITapaMeTpaM, BBI-
BoAmMMAaA Ha dKpaH B (opme Tabauibl. AHAJIOTUUHO
caemoBasio ObI mocTynuTh u ¢ OOP: s Kakmoro pe-
cypca B xpauuauiie JOP npegycMoTpeTh BO3MOMKHOCTH
HaIlnCaHUsA OﬁH.[e,Z[OCTyHHBIX OT3BIBOB HOJIBSOBaTeJIefI-
IelaroroB, BHICTABJIEHUE OI[EHKM pecypca, BO3SMOXKHO,
mpeaycMoTpeTs u apyrue merpuku. CoOCTBEHHO, IIO-
ITOOHBIM MEeXaHU3M 3aJI0KEeH B CTPYKTYypPe 9JeKTPOHHOI
Hay4yHOU 6mbaunorexu [11], omHAKO OH IPaKTUYECKU He
BOCTpeOOBaH MoJb3oBaTeaAMYu. HamloOMHUM, UTO B BJIEK-
TPOHHOI 6MOINOTEKE YKA3BIBAETCA IIOMUMO KOJIUUIECTBA
IIUTUPOBAHUNA TOW WJW MHOUM CTAThU TaK:Ke ee HeIUJb
B PEeATHUHTe 110 HAIIPaBJIEHUIO (MeCTO B PeHTHHTe 10 Ha-
[paBJIeHnIo, B TOM uucje Bxokaenue B 10 % ayurmmx
myOJUKAIUI 110 HAIIPaBJIEHHUI0), aJIbTMETPUKY KOJIrue-
CTBa IIPOCMOTPOB, 3aTPY30K, OIEHOK, OT3LIBOB U T. II.
BosMmoskHO, ObLIa OBI IOJIE3HA M CHCTEMA CPaBHEHUS
90P (B Tex cayuasx, KOTZa 9TO BOBMOKHO), CAeJIaHHAd
110 00pasy u MOoAOo0uI0 CUCTEMBI CDABHEHUS TOBAPOB HA
Augexc.Mapkere: OpUEHTUPOBOUHOE BpeMs PabOThI
C pecypcoM Ha ypoke, TpedyeMas IPOAOIKUTEIbHOCTH
PaboThI 3a KOMIIBIOTEPOM, HCIIOJIb3yeMoe 000pyAOBaHUE,
HaJIM4YMe TeCTOB B 3aJaHUU, HAJINYNE NHTEPAKTUBHOCTHI
U TIpoume KOJHUYECTBEHHBIE M KaUeCTBEHHBIE TOKAa3a-
TeJu, MOAJAIoIIeca CPaBHUTEJIbHOMY aHanusy. Eciau
TIPOJOJIKUTH aHAJIOTUIO C BEIOOPOM TOBapa, TO CJIENyeT
BCIOMHUTH U 00 0030pax TOBapOB, KOTOPHIE IEPUOLU-
YEeCKU IOSABJSAIOTCA B CIEIUMAJN3UPOBAHHBIX U3TAHUAX
WJIM Ha caiTax (Hampumep, 0030p aBTOMOOMJEN, UIU
MOOMJIBHBIX Teae)OHOB, UJIMU OBLITOBOU TexHUKH). Ilo-
Io0HBIe TeMaTuuecKue 0630pbl OOP, moaAroToBIEHHBIE
KBaJMUDUIINPOBAHHBLIMY dKCIEPTAMU, MOTJHU OBl CTATh
CYIIIeCTBEHHOM IOMOIIBIO0 YUHUTEJNIO IIPU IOATOTOBKE
MaTepUaJIoB K YPOKY.

Bo-emopuix, cymecTByeT elrie mpobJsema, KOTopas
sABJseTcA B OOJbINEil CTemeHU aJMUHUCTPATUBHON
1 IIPOUCXOOHUT OT HEZOCTATOUYHOI'O IIOHMMAaHHUA CyTHU
nporecca nHGOPMATU3AINY IPEJCTABUTEIAMU PA3INY-
HBIX OPTraHOB yIpaBJjieHus obpasoBanueMm. Tak, He TO
4TOOBI IOOIIPAETCA Pa3padoTKa yUUTeJIeM COOCTBEHHBIX
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90P, a cxopee, He IOOIIPSETCS, €CJIU YUUTEJIb STOTO
He pmenaeTr. Takoiél IOAXOH CJIYKUT, HpeKIe BCEro,
[leJIy IPOBEIEeHUA aTTeCTAIlUY IIeJarOTNUeCKUX KaAPOoB,
HO OJHOBPEMEHHO IIPU 3TOM HUBEJUDPYETCA caMma uues
YHUBepCAJbHOCTH U yHuUKanbHOcTH JOP: dhakTuuecku
B GOJIBIIIMHCTBE CJIYYAeB 9TO 03HAUAET, UTO YUUTEJH I'0-
TOBUT HECJIOKHBIE IIPE3EHTAIINY, OIINPAsCh Ha MaTepua
yueOHUKA, T. €. IOBTOPSET CBOMMU CJIOBAMHU TO, UTO YiKe
CO3aHO IO Hero. JTO He TaK PAAUKAJLHO OTJINUAETCS
OT MPUBBIYHOM YCTHOM HOJAauM HOBOT'O MaTepuaja Ha
ypoke. Takum ob6pasom, HAIUIO CPa3y HECKOJBKO He-
TaTUBHBIX TOCJIECTBUIA:

e yUNUTEJb 3aTPauMBaEeT MacCy BpeMeHU Ha TO, UTO-
0Bl (haKTUUECKU AOKA3aTh CBOI0 KBAJU(DUKAIIUIO
BBINIECTOAIINM OPTaHU3AIIUAM;

e KaK IIPaBUJIO, 9TO HE MPUBOAUT K KaueCTBEHHBIM
M3MeHeHUAM U IIOBBIIIeHNI0 3(P(eKTUBHOCTH 00Y-
YeHUd;

e yiKe pa3pabOTaHHBIE PECYPCHI OCTAIOTCA HEBOC-
TPebOBaHHBIMU;

® YUNTETHCKUMU Pa3paboTKaMU «Ha CKOPYIO PYKY»
He MOT'YT BOCIIOJIb30BaThCs KOJIJIETH, B TOM YHCJIE
13-3a OTCYTCTBUSA COIIPOBOXKIAIOIINX METOAUYE-
CKUX PeKOMeHIaIlunii.

B kakoii-To Mepe TaKOW MHOAXOA NPUCYTCTBYET

1 B mpoeKTe «MOCKOBCKasd 3JEeKTPOHHASA IIKOJIA»
(HampuMep, B psAle WHCTPYKTUPYIOIIUX BULEOPOJIU-
KOB YUYUTEJI0 PEKOMEHIyeTCs Ha OCHOBaHWUU OOIIEero
mjaKara HOATOTOBUTH MarTepuast s ypoka). Ilpu
TOM B pasies «BubiimoTeKka MIKOJBI» yiKe 3arpysKeHOo
cBbirie 360 ThIC. ClleHAPWEB YPOKOB C MCIIOJIB30BAHU-
€M 3JeKTPOHHBIX PECypCOB, TaK UTO YUUTEJIO B PALE
cJay4JaeB JNeHCTBUTENBLHO OyZeT IpOoIle caMoOMy pas-
paborars Heobxommmble mpocreiine JOP u Bumcarsb
WX B COOCTBEHHBIN cIleHapuWil ypoKa, ueM MbITATbCs
pasobpaTrhecss B TakoM MHOTooOpasum. Ogmaxko MOIIII
OPHEHTHPOBAaHAa BCe JKe, CKopee, HA co3qaHue OaHKa Me-
TOAUK, & He HOBBIX PECYPCOB, U 9TO YiKe IOJOKUTEIbHOe
saBienue. Haubouee ke s GeKTUBHBIM IIOX0I0M OyIeT
TOT, IPX KOTOPOM YUHUTEJISA IMOOIIPAIOT 3a Pa3dpaboTKy
COOCTBEHHBIX AJIEKTPOHHBIX PECYPCOB M METOIUYECKUX
pexoMeHIaNuii K HUM, HO He BBIHY/KIAIOT 9TO MeJaTh,
IIPU 9TOM OCHOBHOE IOOIIPEHUE AOJIKHO OBITH 3a 3d-
(beKTUBHOE U I'PaMOTHOE IIPUMEHEHUE YiKe NUMEIOIUXCA
pecypcoB 1 MeTOoAUK. VIMEHHO Ha 9TO U OBLIU HANIPaB-
JIEHBI €;KeroJHble KOHKYPCHI I1eJarOrnuecKoro MacTep-
crBa mo npumenerau JOP (mosguee — UKT B mesom)
B obpasoBaTenbHOM mporecce «@Popmysa OyAyIIIero»
(2011—-2017 romsr) [12].

B-mpembvux, 10 CPaBHEHUIO C IIEPHOAOM [0 HaYa-
Jla mHGOPMATHU3AINN O0BEKTHBHO BO3pOCJTA HArpPy3Ka
Ha YUUTeJNA: He0OXOJUMO He TOJHKO OCBAMBATh HOBBIE
ycrpoiicTBa (KOMIBIOTEPHI, HOYTOYKU, IJIAHIIETHI,
cMapT@OHBI) U HOBBIE OIEPAI[MOHHBIE CHUCTEMBI, HO
1 QaKTUYECKU BECTU BCE NOKYMEHTHI M TOTOBUTH OT-
YeTHl U B 9JIEKTPOHHOM, U B OymMasKHOM Bujax. Ilajseko
He y BCeX y4uTesell eCTh BO3MOKHOCTH PETyJIAPHOTO
TIOBBINIEHUS KBAIU(PUKAIIUY B YaCTH OCBOEHUS HOBBIX
TeXHUUYECKUX CPEJICTB, 3HAKOMCTBA C HOBBLIMU pecypca-
MU ¥ METOAUKAMU UX MPUMEHEeHUsd.

Co3maHBl COTHU THICAY 3JEKTPOHHBIX 00paso-
BaTeJbHBIX MAaTEpPUaJOB IJA IMPe3eHTAlluu 3HaAHWUM,
KOHTPOJILHBIX TECTOB, IJIs IPOBENEHUSA IIPOEKTHBIX
U UCCJIe0BATENLCKUX PAboT, OMHAKO IIPU STOM KpaiiHe
MaJIo BHUMAaHUSA yAeJNIeTCA BOIpocaM appeKmueHocmu

WCIOJb30BaHUA pasanuyHbIix BugoB JOP. MsHauaabHO
peJIoaarajoch, YTO OHU MOJIKHBI 00/IaJaTh TaKUMU
BO3MOXKHOCTAMM, KOTOPbIE HE B COCTOSTHUY 00ECIIeUnTh
TpagUIlMOHHBIE cpelcTBa 00yueHUA (KaK YUeOHUKHT, TaK
U TexHUYecKue cpeactsa). OgHAKO IOJYUYMJIOCH TaK,
uTO yIop OBLJI CAeaH He Ha KaueCcTBO, a Ha KOJUUYECTBO
¥ HA BOBJIEUEHUE B IIPOIIECC CO3LAHMA CAMUX II€Jaroros,
ToPoii He 06JIaJaoNNX CIeIMAIbHBIMI 3HAHUSIMHU B 00-
JacTu paspaboTKU M Au3aiiHa SJIEKTPOHHBIX YUeOHBIX
MaTepuaioB. B GONBITUHCTBE CIyUYaeB CO37aBAIOCh He
TO, UTO TpedyeTcs B MEPBYIO Ouepenb AJIs YCIIEITHOTO
mpoBegeHusa yueGHOTO Ipollecca, a TO, UTO CMOTJIH
coesiaTh B KpaTuaiimiee Bpems. [la, ecTh OTJeIbHBIE 00-
pasib! adgdekTuBHbIX JOP, KOTOpPBIE TTO3BOJISIOT PE3KO
YJIYUIIUTH YCBOEHUE DAL TeM, HO TaKKe MCKJIIUEHU
TOJILKO MTOJYEePKUBAIOT HEBBICOKUI YPOBEHb OCTAJIBHBIX
A0P. B utore Bce xpaunuauiiia 0P, riobanbHbIe U JIO-
KaJbHBbIE, COAEPIKAT JOBOJHLHO MHOTO «IIEJYXU» — pe-
CYpCOB, TIO0 CYyTU CBOEH SBJIAIONIUXCS U3MUITHUMU, UX
MOKHO [JasKe OTHeCTH K uH(popMannonuomy murymy [13],
¥ XOPOIIIO, €CJI YUUTEJh CYMeeT 0ToOpaTh AJId YpoKa
JIeHICTBUTEIbHO IIOJIE3HBIN MaTepuas, a He OCTAHOBUT
TIOWCKY HAa IIJIOXO IOJATOTOBJIEHHBIX Pecypcax.

Cienyer Temephb CKal3aThb O TOM, Y€M OTJIHYAIOTCS
JEeMCTBUTEJIHHO XOPOIINE PECYpPChl OT 3aBeIOMO He-
3¢ (peKTUBHBIX, BeIb UMEHHO 3TO AOJKHO CTATh IJIaB-
HBIM KPUTEPUEM YUUTEJIHLCKOTO BbIGOpa, TeM OoJiee UTO
mepexos K BBICOKOIPOM3BOAUTENBHBIM 9J€KTPOHHBIM
pecypcam HeBO3MOXKHO MTPOU3BECTH MI'HOBEHHO: HE00XO0-
AVMO IIPpeK e HAKOIIUTH OIIBIT CO3OaHUsA, IIEPECMOTPETH
BO3BMOXKHBIE METOAVUKU MCIOJIb30BAHUA B YUeOHOM IIPO-
mecce W, TJIaBHOE, MUW,AMEAbHO U3YUUMb CAM Npoyecc
npuobpemeHus 3HAHUL 00y4aemblmu. ITO U ITO3BOJIUT
creaaTh Tak, 4ro0bl DOP HOBOTO IIOKOJIEHMS IPUBOINIIN
K HamboJbIIIeMy 00pasoBaTeIbHOMY 3(Q(dEKTy II0 cpaBHe-
HUIO C TPAAUIIMOHHBIMU CPEICTBAMU U TPAAUIIMOHHBIMHI
(ysKe MOKHO TaK mX HasBaThb) JOP.

31ech yMecTHO OyzeT oOpaTUThCS K OIpeAesIeHUI0
KOTHUTUBHOCTHU:

«Koznumuenwtil, -as, -oe. [or jar. cognitio —
3HaHUe, mosHanue]. KHusxcH. CBA3aHHBIN ¢ TIO3HAHUEM,
¢ MBIIIJIeHNeM; TTo3HaBaTe bHbIN. K. ananus (ucciemo-
BaHUe TPOIIECCOB MO3HAHUSA YeJI0BEKOM OKPYKAIOIIero
MUpa, a TakyKe CIOCOOHOCTU UejoBeKa IprodperaThb
HOBBIe 3HaHUs). K. cucrema uejoBeka (IleHTpaJbHAA
HePpBHAadA CHCTeMa N OPraHbl YyBCTB, C IIOMOIIIBIO KO-
TOPBIX YEJIOBEK II0O3HAET OKPYIKAIOIIUN MHUP M CAMOTO
cebs1)» [14].

OueBUAHO, UTO, IJA TOTO YUTOOBI MaTepua OBLI
YCBOEH KaK MOJKHO TIOJHee, OH MOJI’KeH OBITh IOJaH
TakK, 4TOObl KOTHUTHBHAS CHCTEeMa UejoBeKa ero BOC-
MpUHAIA KaK MOYKHO IIPoIIe u 6bIcTpee, He 3aTpaunBasd
CJIUIIIKOM MHOTO YCHUJIWI HA OCO3HAHWE CyTH. Takum
obpasom, Haubosee apderTuBHB Te JOP, B KOTOPHIX
M3HAYAJIbHO 3aJI0MKEH NPUHYUN KOZHUMUBHOCMU, NHBI-
MU CJI0BaMM, KOTOpPbIe HauboJiee TOHATHBI, BBICTPOEHBI
U opopMJIeHBI TaK, UTO BHUMAaHWE He PAacCIbLIAeTCSd,
a KOHIIEHTPUPYETCs Ha OCHOBHBIX OMOPHBIX MOMEHTaX
HOBOT'0 MaTepuaja, M03BOJIAA BEICTPOUTEH B3BANMOCBAZHU
MEXKIY YoKe MTPONIeHHBIM paHee U U3yuyaeMbIM ceiiuac,
MOHATH IOJE3HOCTh U IPUMEHUMOCTh HOBBIX 3HAHUM
B mIOBcemgHeBHOU KusHu. (Ec/siu mpoBoguTh mapaJiienu
C IporpaMMHBIM obeclieueHreM, TO aHaJoroM Oyaer
«IPYy:KeCcTBeHHbIII mHTep(deiic», T. €. TOT, KOTOPBII
TIOCTUTAETCA TMOJb30BaTeieM MHTYUTUBHO, 6€3 Hempe-
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MEHHOTO IIPeBapUTEIbHOT0 IPOUTEHUA WHCTPYKITUH. )
ITockonbry 90OP — pecypc MyIabTUMeIUUHHBINA, OH
JIOJI}KEH coueTaTh B cebe ayauo- U BUAEOUH(POPMAIUIO
B HauboJjiee «ymo00BapUMOM» BHE, UTO MO3BOJIUT 3(-
(GeKTUBHO IPUMEHATH ero AJsa 00yUeHUs JIIoell ¢ pas-
HBIM TUIIOM MBIIIIJIEHUA (B YaCTHOCTHU, 1 BU3YyaJibl, 1 ay-
Iuaabl TorAa OyAyT B PABHOI CTENEHW BOCIPUHUMATH
COZEePIKAIIYIOCs B pecypce nHGOPMAIIUIO 1 3aIIOMUHATD
ee OCMBICJIEHHO). B KaKoii-To Mepe mpu paspadorke SOP
OBILJIO OBI TT0JIE3HO BCIIOMHUTSE 0 cucteme B. ®. IllaTamno-
Ba [15]: ero MeTO OIOPHBIX KOHCIIEKTOB — 3TO CIIOCO0
HATJISIHOTO CXeMaTHUYHOTO IpeacTaBjeHusA uHpoOpMa-
UK C BbIZleIeHNEM HauboJiee 3HAUMMBIX MOMEHTOB
¥ YeTKOU (hUKcaneil IpUINHHO-CIeICTBEHHBIX CBA3E.
KoneuHno, MyabTUMeAMITHEIE BOSMOMKHOCTU ITO3BOJIAIOT
IOTIOJTHUTL TaKOHW «CKeJeT» IIPpUMepaMu, IIOAPOOHBI-
MU OO0BACHEHUAMU, BUAECOUIIOCTPAIIUAMU, HO CYTh
ocTaeTcd TIPeKHel: HoBasd nH(popMaIua T0JKHA cpasy
M3JaraTbCsA TaK, YTOOBI OHA «BCTPAWBaJIaCh» B CUCTEMY
yiKe MOJIYUYeHHBIX paHee 3HAHUM, He IPOTHUBOpPEYa UM
¥ He OTPBIBASICh OT HUX, 1 ObLIa MOHATHA U IPaKTUUe-
cku nmpuMeHuMa. [Ipu aToM HE0OXOJUMO YUUTHIBATH TO
00CTOATEJIECTBO, UTO PAa3HbIe IICUXOTUIILI II0-PA3HOMY
yCBaWMBAIOT HOBYIO MH(GOPMAIIUIO, U 3JEKTPOHHBIN
pecypc IOJI:KeH ObITh HANPaBJeH Ha MaKCUMAaJIbHOE
o0Jieruerne 9TOr0 YCBOEGHUS.

K coxanenmio, UMeHHO KOTHUTUBHBIE HAYKU OCTAa-
IOTCA TaHOI 3a CEMBIO IMeUaTAMU A Pa3paboTUNKOB
2JIEKTPOHHBLIX PECYPCOB, XOTS OMpeeJieHHbIe CIBUTHU
B HaIpaBJIEHUM KOTHUTWBU3AIIUU Bce Ke ecTh. C aToit
TOUKM 3PEHUS CJIeayeT OoTMeTuTb padory «Multimodal
learning through media: what the research says»
(«MyabpTuMOmaIbHOE 00yUeHNe uepes Meua: UTo TOBO-
put uccaenoBanue») [16], B KOTOpOil IpuBeeHbI TaHHbIE
HECKOJIbKUX KCCJIeOBAHUIL 110 3TOU TeMaTUKe.

B ykasanHOI paboTe U3IaraloTCsa MIPUHITUIIHL IOJIY-
UeHUA U 3allOMUHAHUA Heobxonumoit nudopmamuu. 00-
paiiaercs BHUMaHTe pa3paboTUNKOB U IIPerogaBaTeseit
Ha TO, UTO HAIIl MO3T paboTaeT mocJaeJ0BaTEeJIbHO U HE
MOKET OIHOBPEMEHHO 00pabaThIBATh Pa3IMUHBIE ITOTOKU
uHbopMaIuu (XOTS MBI MOJKEM KaKoe-TO BpeMsA He0oCOo3-
HAHHO XPAHUTh YaCTh TaKou mHpopManuu). IlosTomy
3aYacTyi0 MCIOJb30BaHUE IMEeJaroroM 3JeKTPOHHBIX
pecypcoB, MmeperpysKeHHbIX HeCHCTeMAaTHU3UPOBAHHON
uH(OpManueii, Uau AajKe MPOCTO HE BIOJIHE IIOCJIEI0-
BaTeJbHOE BeJeHNe yPOKa IIperoJaBaTeeM IIPUBOIUT
K KOTHUTHBHOI NEPerpysKe yUYeHUKOB.

B kauecTBe mpuMepa MOYKHO IPUBECTU JOCTATOUHO
YacTyl0 CUTyallMio Ha YPOKe: Ha JKpaHe IOABJSIeT-
cA UJIIOCTPAIlUA W HEKOTOPHIN TeKCT (MJIU TOJBKO
TEKCT), KOTOPHIH YUEHUKHU TOJIJKHBI IPOUYECTDb, IPHU
9TOM OJHOBPEMEHHO T'OBOPUT YUUTEJb, MOACHSIA U I0-
nonHAA ayauoBusyasabHBIN pax JOP. B atom cayuae
YYEHUKY CTAHOBUTCA OOBEKTUBHO TPYAHO BOCIPUHU-
MaTh OZHOTUIIHYIO MH(pOPMAIUIO II0 Pa3HBIM KaHAJIaM
(MOBT He MOJKET cpa3y PelInTh, KaKOW KaHaJ B 9TOT
MOMEHT BpeMeHU CUUTATh IJIaBHBIM), U B UTOTE OH He
BOCIIPUHUMAET HU OMUH U3 HUX. KaK OBLIO OTMEUEeHO
BBIIIIE, 9TO IPOUCXOAUT OTTOTO, UTO HAIIl MO3T He B CO-
CTOAHUY TapajielbHO 00pabaThiBaThb B BepOaIbHOI
paboueil mamMATH OSHOTUIHYIO WH(POPMAINIO U3 ABYX
HCTOYHHUKOB, MOATOMY UeJIOBeK (YyUeHUK) IIpeKpalaer
BOCIIPMHUMATH KOMMEHTaPUU IIPenofaBaTed (1iu Ke
mepecTaeT YUTATh TEKCT HA dKPaHe, UTO ObIBAET 3Ha-
YHTEJbHO peske) 00, ecJu NCTOUHNKOB yiKe 00JIbIIe

IBYX, IlepecTaeT BOCIPUHUMATHL Bce, JubOO Ke BOC-
mpuHUMAaeT HHGOPMAIIUIO AUCKPETHO, OTAeIbHBIMU He-
B3aMMOCBSI3aHHBIMY KyCKaMu. B IPOTHBOIIOIOKHOCTD
9TOMY MOJKHO OTMETUTh, UTO ayAHOCOMIPOBOKICHUE
Bumeopazna (He Texkcral) Ha dKpaHe, KaK IIPaBUJIO,
oKasbpIBaeTcsa d3OMOEKTUBHBIM.

3aMeTuM, UTO BO MHOTUX CIAYYAAX JJIA IOBBIIIICHUA
MIPUBJIEKATEIbHOCTY SKPAHOB Pa3paboTUYNKU YKPAIIAIOT
WX Pa3IUYHLIMU BUHBETKAMU, y30paMU, KapTUHAMU
(B TOM UmMCIIe MPAaKTUKYeTCsA padMelleHre TeKCTa Ha «He-
POBHOM», TIecTpoM (hOHE WJIM Ha KPACOYHON KapTUHKE)
u T. . Bece 270 TakiKe sBAAETCA WHGOPMAIIMOHHBIM
IITyMOM, 13 KOTOPOTO YUEHUKY CO 3HAUUTEJIHLHO 00JIb-
IIIUM HAOPSKEHNeM MPUXOIUTCA U3BJIEKATDH IOJE3HYIO
nH(GOPMAIINIO, «OTKUIBIBASA» B CTOPOHY BCE MBJIUIIHUE
«KpacoTel TekcTa». Jlioboe mapasuTHOe (OCO3HAHHOE
uau 6Gecco3HaTeJIbHOE) IIepPeKJIUeHNe BHUMAHHUSA Ha
TIOCTOPOHHIOI0 MH(pOPMAIUIO, SBJIEHUE WJIU COOBITHE
TYT K€ IPUBOIUT K MOTePe KOHIIEHTPAIIUY B OCHOBHOM
nHGOPMAIIIOHHOM IIPOIecce U 3aTPYAHIET BOCIPUATHIE
HOBOro marepuaJa. Tak, eciiu B KOHCEpBATOPUH, TeaTpe,
KMHO3aJIe MJU Ha JIeKIUU BAPYT 3aCKPUIUT BXOMHAS
IBepb U IOSBUTCS OIIO3[aBINNil, TO OOJBIITIUHCTBO 3PU-
Tesleil/y4eHNMKOB aBTOMATHUYECKH IIOBEPHYTCHA HA 3BYK
U Ha IBUJKEHUE — T. €. B CTOPOHY 9TOU ABEPHU, XOTS BCE
3apaHee 3HAIOT, UTO He YBUAAT HUUETO, KpOMe OI037aB-
1I1eTo YeJjioBeKa, KOTOPLIM HapyIllaeT CTPOMHOe TeueHune
CIIEKTaKJsA, KOHIEpTa U T. 4. TeM He MeHee UeJIOBEK
OTBJIEKAeTCA — U eMy 3aTeM TpebyeTcs HeKOTOopoe Bpe-
Ms, YTOOBI COCPEJOTOUNTRLCSI U BEPHYTHCSA K IIPOIECCY
BOCIPUATHA; YaCTh UH(POPMAIIMY IIPU STOM HEen30eKHO
TepaeTcAa. AHAJOTUUHBIN IIPOIlECC MPOUCXOIUT, KOTAa
0P comep:KUT HeKHe IBUKYIIHECS O0BEeKThl THIIA
BPAIAIONINXCS JUCKOB, IBUKYIIIUXCA MOJeeH u T. 1.,
KOTOpbIe HUKOUM 00Pa3oM He UJLIIOCTPUPYIOT OCHOBHYIO
nHGOPMAIINIO: B3TJISA] aBTOMATUYECKU TTePeKJII0UaeTCs
Ha «OyHHBIH» 00BEKT, MO3T aHAJIMBUPYET ero ABMIKeHue,
MPUXOAUT K BBIBOAY, UTO OHO He HeceT (PYHKI[MOHAb-
HOII HATPY3KU UMEHHO 3/IeCh 1 UMEeHHO ceifuac, U JIUIIhb
TIOCJIe ATOT0 YeJIOBEK CIIOCOOEH BEPHYTHCA K O3HAKOM-
JIEHUIO C OCHOBHBIM MAaTepPHUAaJOM, IPEICTaBJIeHHBIM Ha
9TOM 9KpaHe WU B BUIEOPSIeE.

B ymomsamyToii pabore [16] Takske 0000IIIeHbI MaH-
HBIe HccIeqoBaHU 06 3(DPEeKTUBHOCTH MYJIbTUMEIUIA-
HBIX MHTepPaKTuUBHBIX JOP. BrigBisgeTcss MHTYUTUBHO
MOHATHBIA (AaKT, UTO HA IE€PBOM dTalle U3YUEeHUA
mpaKTHUUYecKHu J000H TeMbl YUEHUKY BCerja IeJsieco-
oOpasHee IIPOCIYIIATD JEKIIU0 (MU I0Cae0BaTeIbHbII
MYJbTUMEIUNHBINA KypC), KOTOPas 3HAKOMUT C OCHOB-
HBIMU IIOJIOMKEHUSIMU u3ydaemoii Tembl. JIro6oe mHTe-
PaKTUBHOE OTBJIEUEHNE OT 3TOH TeMbl (HMHTePAKTUBHEIE
pecypchl, MHTEPHET U Jajke MOMOJHUTEJIbHBIN 9KCKYPC
caMoro JIeKTopa) IPUBOAUT K YXYAIIEHU0 TOHUMAHUA
¥ OCBOEHUSA paccMaTpuBaeMoil TeMbl. IHTepaKTUBHOCTD
Ba’KHA HA BTOPOM dTalle U3YyUEHU TeMbI, KOTa YYEHUK
CaMOCTOSATEJIFHO TOBBIIIIAET CBOII YPOBEHBb, 3aHAT Pas-
paboTKO¥ MpoeKTa WM MIPOBOAUT MCCIETOBATEILCKYIO
paboTy, — 37Iech HCIIOJb30BaHUE WHTEPAKTUBHOCTHU
CTAHOBUTCS ONMPABAAHHBIM U IPUBOJUT K IIOBBIIITEHUIO
2(pheKTUBHOCTY YCBOGHIS MaTepuraia. ¥ UeHuK, obaagas
HEoOXOAUMBIM MUHUMAJLHBEIM HA0OpPOM 3HAHUUN B TOM
WY WHOI 00JaCTH, MOKET J0CTAaTOYHO 3(P(EeKTUBHO
U3yYyaThb NOIOJHUTEJNBHBI MaTepuay CaMOCTOATEIHHO
WUJIU € TIOMOIIBI0 MHTEPAKTUBHBIX 00YUAIOIINX CPel, —
006 aTOM rOBOpPUTCA, Hampumep, B [17].



OBLLME BOMPOCHI

Kak mokaspIBaloT MpaKTUKAa MCIOJTb30BAHUSA MYJIb-
TUMeIUNHBIX nHTepakTUBHEIX JOP B yue6HOM mIpoIiecce,
a Tak/Ke aHAJM3 Pe3yJIbTATOB PA3IUUYHBIX KOHKYPCOB
nmesarornyeckoro macrepcrsa mo npumenenuio UKT
[18, 19], BecbMa YacTo OT YYEHUKOB TPEOYIOTCA [I0-
MMOJHUTEJbHBIE YCUJUS, UTOOBI pas3odpaThCA IIPesKiae
B CTPYKTYPE BJIEKTPOHHBIX PECYPCOB, 9TO 3aHNMAET 3HAa-
YuTeJbHOE BpeMs. VIHBIMU CJIOBAMU, BPEeMSA TPATUTCS
HAa IOMBITKY IIOHATH, «KaK OHO paboTaeT W 4TO BOOOIIE
OT MeHS XOTAT». BoJjiee TOTO, BIIOJHE BO3MOYKHO, UTO
TIPY O3HAKOMJIEHUU YUAIIIUXCS ¢ HOBBIM IIPEIMETOM, €T0
TepMHUHAMU, OPEeIeHUAMI 1 OCHOBHBIMHU IIOJI0KEHN-
amu (T. e. HA BBOLHOM 9Talle) CaeayeT PeKOMeH/I0BaTh
HUCIO0JIb30BAHUE TPASUIIMOHHBIX «CTAPBIX AOOPBIX»
YyUeOHUKOB, B KOTOPHIX OyJEeT UeTKO CTPYKTYPUPOBAH
MaTepuaJl, IPU YCJIOBUM UTO 3a IMOCJeTHUE HECKOJBKO
MEeCATUJIETUN He MPOU3OIILIO CYIIECTBEHHBIX CIBUTOB
B caMoii oTpacau 3HaHUI (B MaTeMaTuke, QuU3UKe
u mpody.). I jumie moTroM, KoTAa ydalnuecs IIOJydaT
0a3oBble 3HAHUS IO MPEAMETY, CJeAyeT IepPeXOIUTh
K MCIIOJb30BAHUIO U OYMaKHOT'0, M 2JIEKTPOHHOI'O Ba-
puauTOB mpexacTaBieHusa uHGOpMANUU (He AOMycKas
IIPOCTOT'0 KOMMMPOBAHUS 3JIEKTPOHHOU (DOPMBI yUeOHUKA
Ha skpaH). Tak IIOCTEIIEHHO CTAHOBUTCA OUYEBUIHON
HEoOXOAMMOCTh YUHUTBIBATE OCOOEHHOCTH BOCIPUATUI
00pas3oBaTebHON NHPOPMAIINY YUEHUKOM, ITPOUCXOJUT
CBOETO POfla «KOTHUTUBHBIN MOBOPOT» B JeATEIHHOCTHI
paspaboTUMKOB W METOAUCTOB, YUYACTBYIOIIUX B CO3-
maHuu obpasoBaTeJbHBIX pecypcoB. M. II. 3aBbsioBa
OTMeYaeT, 4TO «cpegu (hakKTOpOB KOTHUTUBHOTO “IIO-
BOopoTa”, TMOMKaJyi, CaMbIM 3HAUYUTEJIbHBIM SBJISETCS
OTKPBITHE (PYHKIIMOHAJIBHON ACMMMETPUU IIOJYIIapuit
YeJIOBEYECKOTO MO3Ta U [ABYX KOTHUTUBHBIX THUIIOB
MBIILIeHusi, cpeganHoe B 60—70-e roger XX Bexa
aMepuKaHCKuUM Helipodusuosorom P. Cueppu u ero
KoJuteramu. UMeHHO 3T0 cobbiTre <...> mopoauio B 70-e
rofbl MEXXIUCIUILINHAPHOE IBUIKEHUE, MOJyUYHBIIIee
HasBaHUe “KOrHUTHUBHAS Hayka’» [20].

Ha npaxkTuke KOTHUTUBHBIA IIOBOPOT O3HAYAaeET,
YTO HEOOXOAMMO OCYIIECTBUTH II€PEexX0J OT MacCOBOI
«00e3IUUeHHOi», CTAHAAPTU3UPOBAHHOI pas3paboTKu
AJIEKTPOHHBIX 00pPa30BaTeIbHBIX PECYPCOB K pa3paboTKe
PecypcoB KOTHUTHUBHBIX, KOTOPBIE HOJIMKHBI KaK MOYKHO
TOJIHEee COOTBETCTBOBATDH CIIOCO0AM BOCTIPUATUSA U TIepe-
paboTku mHGOPMAUU UEJIOBEKOM (MHINBUIYAJIbHBIN
MOAXO0/ B TOM UHKCJIe JOJIXKEH OTPaKaTh XOTs ObI JeJIeHue
Ha TPYNIIBI 10 IPU3HAKY THUIIA BOCIPUATUA — ayAUAJIbI,
BUBYaJIbl U Ipodu.). KorHUTHBHASA Teopusa o0yueHUs pas-
pabGarsiBaeTca B Tpymax P. Meiiepa [21].

YMecTHO TPUBECTH elfe OAHO o6pasHoe ompemese-
Hue (u3 Buxkunenuu), BasKHOe AJIA ITOHUMAHUSA IOHA-
TUS «KOTHUTUBHLIN»: « KorHuTUBHAS rpachmKa — 310
COBOKYIIHOCTb IIPUEMOB U METOAOB OOPa3HOTO IIpe[-
CTaBJIeHUSA YCJIOBUU 3aJa4uM, KOTOPOE II03BOJISIET Jubh0
cpa3y yBUAETH pellleHue, Jub0 MOJYYUTH IMOACKA3KY
o ero HaxoskaeHusa» [22]. Ilo anamoruu MyJabTHUMe-
IUHAHBIA WHTEePAKTUBHBIN 00pasoBaTeIbHBIA pecypc
MOKHO HA3BaTb KOZHUMUBHbLIM, €CJIU OH YUUTHIBAET
0COGEHHOCTH MPUOOPeTeHNa 3HAHUSA YeJIOBEKOM U eCJIN
IPU UCIIOJb30BAHUU 9TOT'O Pecypca COKpaIaeTcss Bpe-
Ms TPUOOPETeHUsT COOTBETCTBYIOIIEro 3HaHUA (Uau
KOMIIETEHIIH) IPU BBICOKOM KauecTBe BOCIIPOM3Be-
IeHus IOJyUeHHOTO 3HaHus (KoMmiereHIuu). (3mech
KJIIOUEBBIMU ABJISAIOTCA CJIOBA «IIPU BHICOKOM KauyecTBe
BOCIIPOU3BEICHUI» .)

Mo:kHO pesroMUpPoOBaTh, YTO B I1€JIOM MH(MOPMATH-
3anus 00pasoBaHUsS MPOXOAUT BOJHOOOPA3HO: II0OUE-
PemHO HACTYHAIOT 3Tallbl MOABJIEHUS HOBON TEeXHUKU
¥ Hem30eKHOTO IIOACTPAWBAHUSA UeJOBEKa II0J HOBYIO
TeXHUKY — ¥ 3aTeM OHU CMEHSIOTCA 9TAlaMH OCBO-
€HUuA TeXHUKH, IIOACTPpamBAHUA HOBBIX TE€XHHNYECKUX
BO3BMOXKHOCTEI IOJ 3aJ]a4¥ ¥ BOSMOJKHOCTH UeJIOBEKaA.
Jrat aNeKmPoHU3aAUUY — MaCCOBOTO PACIIPOCTPAHEHU S
U Hem30eXHOro MCIOJb30BAaHMUSA B 00pas3oBaTEJIbHOM
mpoilecce pasHOOOPA3HBIX MOOMJIBHBIX TI'aJKeTOB —
MpaKTUYeCKU 3aBEPIINAeTCs, YCTYIas MeCTO 9Taly KOor-
HUTHBHM3AINN: HACTYIIAEeT IT0opa 3aAyMaThCA O CIIocobax
Haubosee 5GhGEKTUBHOTO MPUMEHEHUS TeXHUUECKUX
CpeJicTB C y4yeTOM TOI'0, YTO MCUXHUKA YeJIO0BeKa He
cIIoco0Ha MEHATHhCA PAAMKAIBHO 32 CTOJb KOPOTKUM
TPOMEKYTOK BpeMeHU. B yIIpoIieHHOM BUie 9TO MOYKHO
chopmMyIMpOBaTh KaK co30aHue pecypcos u npogederue
yueOH020 npoyecca maxum o0pas3om, 4mo0vl NOJLHOCMbIO
€c00maeemcma08amy KOZHUMUBHbLM (NO3HABAMELbHbLM )
CNoOCOOHOCMAM UeN06EKaA U NOBbLLULAMb IPPeKMUBHOCTb
00pa306amenbHbLX NPOUECCO8.
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COGNITIVIZATION — THE NEXT STAGE
OF INFORMATIZATION OF EDUCATION

A.S. Christochevskaya', S. A. Christochevsky'
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119333, Russia, Moscow, ul. Vavilova 44, building 2
Abstract

Informatization of education has been going on for 30 years. During this time, a good material and technical base appeared in

schools, there are repositories of e-learning resources to which teachers have access. However, it is difficult to use these e-learning
resources due to their too large number and not always high level. It is advisable to introduce a system of reviews and recommendations,
to conduct a comparative analysis, as well as to make reviews of resources on a particular subject/topic. In addition, the demand
for e-learning resources is affected by the fact that education authorities encourage not so much the use of e-learning resources as
their development by the teacher himself. In general, the load on teachers has increased instead of the promised saving of time and
effort when using the e-learning resources. At the same time, many e-learning resources are not very effective, since they do not
meet the requirements of cognitiveness (they contribute not to learning, but to simple memorization of the material). It is necessary
to explore the process of learning new material: this will allow you to create cognitive e-learning resources and other resources
that would help you with equal probability to successfully acquire new knowledge for students belonging to different psycho-types.
At the initial stage of the study of any subject, it is more expedient to use the usual “paper” method, that is, a textbook and not
overload the student’s brain with excessive information. Only when he has mastered the basic provisions, we can turn to e-learning
resources, bearing in mind that they must be cognitive, that is, they are aimed at logical perception and rapid intuitive learning,
only in this case e-learning resources can be considered effective. The conclusion is formulated that cognitiveness is the next stage
of informatization of education after the stage of electronization.

Keywords: informatization of education, stages of informatization of education, cognitivity, cognitivization, concept of
informatization of education, e-learning resources.
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HOBOCTMU

KI/IPI/ICHKO MMO3BaJI AITUITHIIKOB Ha BBICOKIIE roCcygjapCcTB€HHbIE TOIKHOCTHU

Poccmitckmne Bmactu cumrator VIT-orpacnb ogHuM us
JIOKOMOTVBOB SKOHOMIYIECKOTO POCTa CTPAHBbI, I03TOMY Ha-
MepeHbI IPOJ0/DKATh CIIOCOOCTBOBATh ee PasBUTHIO. Takoe
3asBJICHNe CHe/Ia/l IePBbIil 3aMeCTUTEIb PYKOBOANUTENA AJI-
muHucrpannu [Ipesnnenta Cepreit KupyueHko Ha OTKpBITIN
XI Hepenu poccuiickoro nHTepHeTa B MocCKBe.

Kuprenko mpussan pocCHMitcCKMX alTUIIHMKOB HA4aTb
paboTaTh Ha TOCYHapCTBO. «MbI X0Tenu 6bl 6o/Iee aKTUBHOTO
yuyactua VT-komnanuit u npencrasuteneit VT-unpycrpun
B IIpOrpaMMax ofydeHus M KagpoBoro orbopa. IIpesmmeHt
VHULMPOBA/I MAaCIITAabHbIe IIPOrPAMMBIL II0 CO3[AHMIO COLV-
a/IbHBIX TMQTOB, TIO3BOIAIOLIE IIONAM O13Heca 11 ApyTux cdep
SKOHOMUKM CTpPaHbI IPYHUMATD YYacTHe B IPOrpaMmax ot6opa
¥ TIOfITOTOBKY Ka/JpOBOTO pe3epBa I IIONydaTh BBICOKIE TOCY-
JApCTBEHHBIE JOIDKHOCTI», — TOSICHII CBOIO MBIC/Ib YMHOBHIIK.

B kayecTBe IpuMepa TaKoI NpOrpaMMbl OH IIPUBET KOH-
Kypc ynpasinennes «/Iugepst Poccun». B nienom Kupnenxo
CUMTaeT, YTO Ha TOCCIyX0e TO/DKHO ObITb OOoJblie JIIofel,
KOTOpbIe OPMEHTVPYIOTCS B HMOsBIIstomuxcst 6maromapst UT
HOBBIX BO3MOXKHOCTSIX U [TOHMMAIOT SI3BIK OTPACINL.

B kauecTBe mpuMmepa BeJOMCTBa, KOTOPOMY IIOLIJIO Ha
II0/Ib3y HaJIM4YMe B IITaTe OBIBIINX aliTUIIHUKOB, YWHOBHUK
npusen ®PexepanbHyo Hamorosyko cryx6y (PHC). ITo ero
c/I0BaM, BbICOKMe TeMibl pasButusa VT B BemoMcTBe BO
MHOTOM SIBJIAIOTCA Pe3y/IbTaTOM TOTO, YTO B €0 PYKOBOJICTBE
paboTaT BBIXOALBI M3 9TOJ OTPACIIN.

Kupuenko oTMeTwmsI, 4TO IMIaBHBIM Kammrtanom UT-
oTpacmy B Poccum ABiAeTcsa He ammaparypa WIM JIMHUK
CBA3M, a KafIpbl, O6marofjaps KOTOPBIM CTpaHa U BXORUT
B uncno nupepos no MT. Tlo ero cmosam, B 2018 roxmy
B TOCyHapCTBeHHbIe By3bl Ha M T-cmenuanbHOCTH IOCTY-
oo 6omee 120 Teic. abutypuentos. Ilpu atom Kommde-
CTBO OIOJPKETHBIX MeCT /I CIIeIMaNNCTOB B 3TON cdepe
B TOCY[JapCTBEHHBIX By3axX IOCTOSHHO YBeIMYMBaeTCs,
COOOLIMI YNHOBHIK.

TocymapcTBo HamepeHo HOTpaTuTh Homee 100 Mpx pyod.
Ha IIPOrpaMMYy IIOATOTOBKM Ka/ipOB /A LU(POBOIT SIKOHOMM-
Ku, 3asaBW1 Knprenko. YacTb cpeficTB HOJiIeT Ha IOTOTOBKY
COCTOABIINXCA cllennamicToB B cdepe T, eme yactp — Ha
o6ydeHe IIKOIbHUKOB U CTYHEHTOB.

(Ilo mamepuanam CNews)




NEOATOMMYECKUIA OMbIT

NMPOBJIEMHO-OPUEHTUPOBAHHbIV NOAXOA
K ObYYEHUIO NPOTrPAMMUWUPOBAHNIO
HA NMPAMEPE PYTHON

T. P. 3mbi3rosa’, E. H. Monakosa', H. H. CokonoBa'

" Kypzanckuii 2z0cydapcmeeHHeiii yHusepcumem
640020, Poccus, 2. KypeaH, yn. Cosemckas, 0. 63, cmp. 4

Annomayus

PaccMmoTpeHBI BOIPOCH Pa3BUTUA 00PA30BAHUSA U MOATOTOBKY BBHICOKOKBAIU(DUIINPOBAHHBIX CIIEIIUATIUCTOB B 00J1aCTH IPUOPUTET-
HBIX HAIPABJIEHUI MOJEPHU3AINU U TEXHOJIOTUUECKOT0 pa3BUTUA d3KOoHOMUKHU Poccuiickoit @enepanuu. OTmMeueHO, UTO MHOOPMAIK-
OHHO-KOMMYHUKAITMOHHBIE TeXHOJIOTUY, IPeodpasys MHorue cdepbl SKOHOMUKY P®D, cTaHOBATCSA OCHOBOYM MHHOBAIMOHHOTO PAa3BUTHUS
rocygapcTBa. Ha CThIKe QUCIUIINH Pa3BUBAIOTCS HOBBIE TEXHUUECKUE MOAXOLBI U PEIIeHUs, KOTOPhle CTUMYJINPYIOT BOSHUKHOBEHIE
HOBBIX MEXKANCIUIINHAPHBIX cep U, KaK pe3ysbTaT, CIPOC Ha CHEIMAJICTOB, CIIOCOOHBIX PA3BUBATH TEXHOJIOTUN U WHHOBAI[MOHHBIH
6usHec. OTgeabHO BBHIZIeIeHA MPOOIEeMaTUKa MOATOTOBKY BHICOKOKBATM(DUIIMPOBAHHBIX MH)KeHEPHBIX KaapoB B UT-chepe. OTmeueno,
YTO CTPATETus Pa3BUTHUA IMUGPOBOH 9KOHOMUKYU P® sABisgeTcA rIaBHBIM (DaKTOPOM, OIPEAEAIONINM OCHOBHYIO KOHIIETII[UIO Pa3BUTUS
cucTeMBbl 00Pa30BaHUS.

PaccMoTpeH BOIIpoc OpraHu3aiiu COBPEMEHHOT0 06pa3oBaTeILHOTO IIPOIecca MTOCPECTBOM IPOOJIEMHO-OPHUEeHTHPOBAHHOTO TOAX0Aa
IpU U3YyUEHUU SI3bIKOB IporpaMmMupoBanus Ha npumepe Python. ITokasana BasKHOCTb KOMILIEKCHOTO UCIIOIB30BAHUS MEKANCIUILINHAD-
HOTO TTOX0/Ia ¥ MH(POPMAIIMOHHO-KOMMYHIKAIMOHHBIX TEXHOJOTHUH IPU (DOPMUPOBAHUU 00IIeIIPOdeCCHOHATBLHBIX U TPO(ECCHOHATBHEBIX
KommereHnuit oyaymux UT-cnernuaancros.

Kntoueevie crnosa: nudpoBasi s5KOHOMUKA, UHIKEHEDPHbBIE KaAPhl, MPO0OJIEMHO-OPUEHTHPOBAHHBIN METO/, IPO(ECCUOHATBLHAS KOM-

MEeTeHIINA, MeXIUCIIUILINHAPHBIN TOAX0M, NH(GOPMAIINOHHEIE TEXHOJOTUN, IPOrpaMMUPOBaHNE.
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BBepeHme

ITepexon K MHGOPMAIIMOHHOMY OOIIIECTBY, IPEb-
ABJSIONIEMY 0oJiee BBICOKME TPeOOBaHUSA K HHTEJ-
JIEKTYaQJIbHOMY IIOTEHI[UAJY CIEIVAINCTOB, BHI3BLIBAET
HEe0o0XOAMMOCTh M3MEHEHUS CUCTEMBI 00Pa30BaHUA, TEX-
HOJIOTUH, METOAUK O0YUEeHUS C IIeJbI0 PA3BUTUSA TBOP-
YEeCKOr'0 MBIILIEHUA, (GOPMUPOBAHMUS COOTBETCTBYIOIINX
mpodecCuOHANBHBIX KOMIIETEHIIUHA y 00ydaromuxcs.
ITocranosienue IIpaBurenbctBa Poccuiickoit ®emepa-
muu «O6 yTBep:KIEHUUN T'OCYyNAapPCTBEHHOI MPOrpaMMbI
Poccuiickoit @enepanun “Passurue odpasoBaumusa’ Ha
2013—2020 roawl» OAHON W3 Iiejiell CTaBUT HEOOXOMH-
MOCTH «00ecIeueHNs BBICOKOTO KauecTBA POCCUIICKOTO
06pa3oBaHUA B COOTBETCTBUY C MEHSIOIINMUCS 3aIIPOCa-
MU HaceJeHUA U IMEePCIeKTUBHBIMU 3alauaMy Pa3BUTUS
poccuiicKoro obImecTBa M 9KOHOMUKU» [1].

HoBoe kauecTBO NHIKEHEPHOT0O 00pa3oBaHus TPedyeT
OT OYAYIIUX BBIMIYCKHUKOB FOTOBHOCTU K II€PEXOIY OT
TEOPETUUYECKNX 3HAHUI U KOHIIENTYAIbHOIO MBIILICHUS
K PeIeHUI0 TMPUKJIATHBIX COIMAJIbHBIX, YIIpaBIeHUe-
CKUX, OPraHM3aI[MOHHBIX U TEXHOJOTUUYECKUX 3aj]ad.

9TO0 06CTOATENBCTBO ABJIAETCSA BaKHBIM B KOHTEKCTE
MOATOTOBKU OYAYIIIMX CHEIMAJNCTOB B 00JACTH IIPU-
OPUTETHBIX HAIPABJIEHU MOJEPHUBAIUN U TEXHOJIOTH-
YECKOTO Pas3BUTHUSA POCCUUCKON SKOHOMUKH, OCOOEHHO
B ycaoBuax ee nudposusanuu [2]. B HacTosamee Bpemsa
nHGOPMAIINOHHO-KOMMYHUKAIIMOHHBIE TeXHOJOTUHU He
TOJILKO CTAHOBATCA JIOKOMOTHBOM MHHOBAI[MOHHOTO Pas-
BUTHUA TOCYAAapCTBa, HO W MpeobpasyioT aApyrue, 6ojee
TPaJUIIIOHHEIE CEKTOPHI POCCUNCKON 9KOHOMUKY, Kap-
IWHAJIbHO MeHAs TpeboBauus K mpodeccusm. Ha cToike
IUCIIUTIJINH Pa3BUBAIOTCA HOBBIE TEXHOJOTUM, KOTOPHIE
CTUMYJUPYIOT BOSHNKHOBEHNE HOBBIX IIpodeccuii u pa-
0oumx MecT: HaHOMAaTepuaJabl M MEeIUITMHA; TeHeTHKa
1 OMOCUHTE3; JOTOJHEeHHAas peaJbHOCTh 1 3D-meuars;
nHGOPMAIINOHHBIE U KOTHUTUBHBIE CUCTEMBI.

C mosBJIeHMEM HOBBIX MEKIUCIIUIINHAPHBIX chep
IeATEJBHOCTH TOSABJIAETCA CIPOC HA CIEUAaJKUCTOB,
CIOCOOHBIX PAa3BUBATh TEXHOJIOTHUU W MWHHOBAITMOHHBIN
O0usHec, cos3laBaTh HOBBbIe MHPOAYKTBI. BmMecTe ¢ TeMm
HeoOXO0IMMO yiKe ceiiuac MOHMMAaTh, KaKkue mpodeccro-
HaJbHBIE HaIIpaBJeHUS OyAyT HauboJiee aKTUBHO pas-
BUBATHCA B OJIMIKANIIINE TOOBI, KAK COOTHOCATCA CIIPOC



NEQATOTMYECKIMIA OMNbIT

U TIPeJIOKeHVe B ATHUX HAMPaBICHUAX Ha KaIPOBOM
PBIHKE, KaK TOTOBUTH HOBBIX CIIEIAJINCTOB U Pa3BUBATD
yiKe CYIIECTBYIOIIUX IPOGEeCCUOHATIOB.

Brigensaa orneabHO MPOGJIEMATHKY IOATOTOBKU
BBICOKOKBaJU(PUIINPOBAHHBIX WHIKEHEPHBIX KaJpPOB
B UT-cdhepe, caenyer oTMeTUTh, UTO CTPATETUS Pas-
BUTHUS ITU(POBON 5KOHOMUKU P® sABIseTcA TJIaBHBIM
daKTOpPOM, OIMPEAENAIONIMM OCHOBHYIO KOHIIEIII[UIO
pasBuTusa cucteMbl oopasoBanusa [3]. CrpeMuTenbHBIN
POCT HAYyKOEMKOCTH ITPOM3BOICTBA COITPOBOKIAETCS BbI-
COKVMMU TeMIIaMU Pa3BUTUA MHGOPMAIIMOHHBIX TEXHO-
JIoruii, BOSHUKHOBEHUEM KPYIIHOTO CETMEHTa HA PHIHKE
BBICOKOTEXHOJIOTUYHBIX ¥ HAYKOEMKUX ITPOU3BOJACTB,
WHTEJJIEKTYaJbHBIX NPOAYKTOB u yeuyr [4—T]. Iloaro-
TOBKa IPOMECCHOHAJIBHBIX KaJPOB IJIS 3TOTO CEeKTopa
TpedyeT obecreueHns BELICOKOTO KauecTBa NHKEHEPHOTO
o0pa3oBaHUs, OCHOBOII KOTOPOTO MOJIKHA CTATh Iapa-
IUTMa OHTOJIOTMYECKOTO WHIKWHUPUHTA, KaK eauHasd
WHTEerpUPOBAaHHAS CUCTeMa 3HAaHUi 1 HaBBIKOB [8—10].

MeTopbl

s rpaMOTHOTO TOCTPOEHMA OTHOIIEHUN MEXIY
KOHKPETHBIM 3HAHWEM U ero IpUMeHeHWeM PeKOMEeH-
IyEeTCs KCIOJB30BaHUE MPOOJIEMHO-OPUEeHTUPOBAHHBIX
METOJ0OB M NPOEKTHO-OPTaHU30BAHHBIX TEXHOJOTHH
npenonaBanus [11, 12]. 9ToT mOAXO0J IMTO3BOJUT BHI-
paboTaTh y CTYZ€HTOB MOTHBAIINIO K 00yUeHU0, 00JIb-
IIYI0 BOCIPUUMYUBOCTH K TEOPWU IIPU OCBOEHUU ee
yepes MPaKTUKY, YMeHUe aHAJIM3WPOBATH U peIllaTh
npodeccruoHaNbHBIE MPO6GJIEMBI C MCIOJIH30BAHUEM
MeXIUCITUIIINHAPHOTO moAXoaa. JlaHHad MeTOL0JIOT A
IpefIoJiaraeT KOMILIEKCHYI0 MHTerpamuio GhyHIaMeH-
TaJIbHBIX U TPUKJIaAHbIX 3HaHU [13, 14]. IMenHO cuH-
Te3 MeKAUCIUILINHAPHBIX HAaBLIKOB U YMEHUI U, KaK
dakT, mepemavya 3HaHWU W3 OJHOI 006JIACTH B APYTYIO,
IOJIXKHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO T'OTOBHOCTH
K MHHOBAIIMOHHON NEeATEJTHBHOCTH, UTO SBJIAETCA OJHUM
13 (aKTOPOB, OMIPEEIIAIONINX TOTOBHOCTD OYIYIITUX CIIe-
IMUAJINCTOB K CO3MAHMNI0O HOBOII KOHKYPEHTOCIIOCOOHOI
TIIPOAYKIIUY U TEXHOJIOTUH 3a CUET YMEJIOTO YIPABICHUA
3HAHUAMU U, KaK CJIeJCTBUE, YCIEITHOE PA3BUTHE ITU(D-
poBoii skoHOMUKU Poccuiickoit @eneparuu [15—17].

B pamkax mpo6JsieMHO-OPUEHTUPOBAHHOTO METOJa
MOTYT OBITH peayiM30BaHBl MPUKJIAJHBIE IPOEKTHI,
TIPeAIIoIaraoIye IMNPOKOe NCI0JIb30BaHE B IIPOIlEcCce
o0yueHusa nHGOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTUI ¥ HallpaBJeHHbIe HA PAa3BUTHE MPAKTUUECKUX
HaBBIKOB U yMeHUii. PaboTa HaJ IPUKJIaTHBEIMU IIPOEK-
TaMU IT03BOJIUT 3HAUNTEIHHO TOBBICUTE 3()EKTUBHOCTH
YCBOEHUS TEOPETHUUECKOT0 MarTepuajia, PacIIupUTh
MEXAUCHUIIJINHADHBIE CBA3U MH(MOPMATUKU U IIPO-
rpaMMUPOBAHUA C APYTUMU AWCIUIINHAMU TPU Pas-
pPaboTKe COOTBETCTBYIOIINX MPEAJOKeHUNA U PeIleHni,
obeceunTh TPUKJIAMHOE COAEPsKaHNEe HCIOJIb3YeMbIM
daxTaM u pesyJabTaTaM KCCIEIOBATEIbCKOIN AeATesb-
Hoctu [18, 19].

JqucrunanHel, CBA3aHHbIE ¢ MH(POPMATUKOI U IIPO-
rpaMMUPOBAHUEM, SBIASIOTCA 6230BBIMU IPU (DOPMUPO-
BaHUU NIPO(EeCCUOHATBLHON KOMIIETEHTHOCTH OyIyIITUX
WUT-cnemuanucroB. BakHO#T 0CO0EHHOCTHIO 00yUeHUS
IPOTPaMMUPOBAHUIO B By3€e ABJIAETCA TO, UTO (haKTHUe-
CKu Jifobas 3aaya MpeAIojaraeT TOTOBHOCTh CTyAeHTa
K HECTaHJAapPTHOMY MBLINIJIEHUI0 W HECTAHIAPTHBIM
meticTBusAM. IIpu 3TOM BOCTPEOOBAHHBIMU SABJIAIOTCS

dyHIamMeHTaIbHBIE MEKIUCIIUILINHADHBIE SHAHUA U Ha-
BBIKM, QJTOPUTMUYECKOE U JIOTUUECKOEe MBIINIIeHUE.
ITocTosiHHOE pa3BUTHE NHPOPMAIIMOHHBIX U TEJIEKOMMY-
HUKAITMOHHBIX TeXHOJOTHH TpebyeT aKTyaausamuu He
TOJILKO CYIIIECTBYIOIIINX 00pa30oBaTeIbHBIX METOAUK, HO
U yueOHBIX IJIAHOB B YAaCTH WX COAep:KaHus. Pabouue
IPOTPaMMBbI JUCIIUIJINH, CBA3AHHBIX ¢ MHMOOPMATUKON
¥ TIPOrPaMMUPOBAHUEM, NOIMOJHAIOTCI U3YUYEHUEM HO-
BBIX CHUCTEM U MHCTPYMEHTAJLHBIX CPe[.

B macrodAlnee BpeMsa OJHUM U3 CAMBIX IIOMYJAP-
HBIX A3BIKOB NPOTPAMMUPOBAHUSA B MUpE SABIAETCA
Python. IIporpammupoBanue Ha Python Bxomut B 06-
pasoBaTesbHBIE ITPOTPAMMBI ITOATOTOBKY OaKajlaBpU-
ara (CIenuaauTeTa/MarucTPaTyphl) MHOTMX BBICIITHX
yueOHbIX 3aBemenuit P®. Kpome TOro, macrpymen-
TaJIbHBIE IPOrPaMMHBIE CpeACcTBa AJsa padoTsl ¢ Python
OTHOCATCS K KaTeropmu CBOOOJHO PACIPOCTPAHAEMOTO
TPOTPaMMHOT0 00ecIeueH s, YTO UMeeT HeMaJIOBaKHOe
sHauenue. Python umeer o6IiupHyIo 06J1aCTh IpUMeHe-
HUSA: CO3JaHMe PACIIUPEeHUil K rpaduuecKoMy pemak-
Topy GIMP, nporpammupoBanue B OPUCHOM NakKeTe
OpenOffice.org, paspaboTka cliieHapueB IJsd IaKeTa
3D-mozmenupoBaunsa Blender, cosmanue KOMIbIOTEPHBIX
WUTDP U BeO-IPUJIOKEHUN U T. 1.

Python umeer psg OTJIMUYNTEIBHBIX 0COOEHHOCTE,
cpenu KOTOPBIX MOKHO BBIZEJNUTH CIAETVIOIINE:

e TIPeJyCMOTPEHO aBTOMATHUECKOe yIIpaBJieHUe

MaMAaThIo;

e BLINIOJIHEHNE OIlepaliil OCyIIleCcTBIAeTCA Ha Oojee
BBICOKOM yPOBHe a0cTpaKIiuii 6arogaps ocobeH-
HOCTSIM apXHUTEKTYPHI I3bIKA U PACIITUPEHHON 01-
0JIMOTeKe KOMIOB, IIOCTaBJIsIeMoil BMecTe ¢ Python;

e fA3BIK JIETKO O0OBEeAVHSAETCA C HAIMCAHHBIMU Ha
C u C++ mMoAyIAMM, YTO IIO3BOJISIET 3HAUNUTEID-
HO YBEJUUYUTH CKOPOCTH IIPOTPAMM U Pa3BEPTKY
OPUJIOKEHUN U Ap.

Ha ¢one maBHO CTaBIUX KJIACCUUECKUMU S3BLIKOB
nporpammupoBanus C, C++ u Java Python B mocieguee
BpeMs HeM3MeHHO HaOupaeT MmonyJsapHocTk. Ilo cocto-
aunio Ha uoab 2014 roma Python Bwimen Ha mepsoe
MeCTO B IMpOTpaMMaXx Ha4yaJbHOTO OOyUeHUsS IporpaM-
mupoBanuio B yHuBepcurerax CIIIA [20]. B peiitunre
TIOBE Ha okTabps 2018 roma Python sanmmaer uer-
Beproe Mecto [21]. TIOBE (programming community
index) — uHIEKC, OIIEHNBAIOIIUH OMYISAPHOCTD A3HIKOB
IPOrpPaMMUPOBAHUS HA OCHOBE IIOJCUETa Pe3yIbTaTOB
IIOMCKOBBIX 3aIlIPOCOB, COJEPIKAINX HasBaHUE A3BIKA.
3amMeTuM, UTO IepPBbie TPU MECTa OCTAJINCh HEM3MEHHBI-
Mu ¢ okTsa0pa 2017 roma: cpenu IMOMYJISAPHBIX SA3BIKOB
POTPaMMUPOBAHUA TO-TIPEKHEMY JuAupyoT Java, C
u C++. B Hauage cearsabpsa 2018 roga Python Bmepsnie
3a BCe BpeMdA IONAJaHUA B TaOJUILy OKasajicsa Ha Tpe-
Thell CTPOKe 3TOro pedTuHTra.

0O6c¢cyxaeHune. Oco6eHHOCTU peanusayumn
TUNOBbIX NPOEKTOB

IIpenmosaraercs, 4To Ha HAYAJIHLHOM 9Talle N3yUEHMU
Kypca nporpaMmMupoBanus Ha Python cTymeHTsI JOIKHEL
OBITH CIIOCOOHBI PaspabaThIBATL 1 PEATN30BLIBATh HA STOM
S3BIKE OTHOCUTEILHO HECJIOKHBIE IIPUKJIAJHBIE IIPOSKTHI.
IIpu mepexone K 6ojee yriayoaeHHOMY n3ydenno Python
11eJ1eCO00PA3HO HCIIOIB30BAThH IIPOOJIEMHO-OPUEHTHPOBAH-
HBII ITOAXO0/ U IIPOEKTHO-OPraHU3aIIIOHHbBIE TEXHOJIOIUH,
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uTO OyZeT MOJE3HBIM U AJIA OIEeHKU Pe3yJIbTaTUBHOCTU
OCBOEHUS HABBIKOB IIPOrpaMMUpPOBaHUA (0COOEHHO AJIs
CTYIEeHTOB TPOMUIBLHBIX HAMpPaBJEHUHN IIOATOTOBKH).
OTmeTuM, UTO TPOOIEeMHO-OPUEHTUPOBAHHBIIN ITOAXO], FC-
TOJIB3YETCH, CKOpee, KaK BCIIOMOTaTeIbHBIM NHCTPYMEHT,
KaK BaKHBIN 2JIeMEHT O0yJYeHHUs IIPOrpaMMUPOBAHMUIO,
HA HEM He aKIleHTupyeTcsa BHuMaHwue. IIpmembl co3za-
HUSA MPOOJIEMHBIX CUTYaIlMil W IIOCTAHOBKU 3aJaY BbI-
OupaioTcsa B 3aBUCUMOCTH OT KOHKPETHOT'O COEePIKaHUSA
yueOHOTO MaTepuayia. biaromaps TaKOH MeTOLOJIOIMHU
CTYIEeHTHI MPHUOOPETaI0T OMBIT KOMILIEKCHOTO PeIIeHU’s
3a/lay MH)KEHEPHOT'0 IIPOEKTHUPOBAHUA HA OCHOBE CHU-
CTEMHOT'0 MBIILJIEHUS C UCIOJb30BAHNEM COBPEMEHHBIX
nHGOPMAIIMOHHBIX TEXHOJOTUN, MHCTPYMEHTAJIbHBIX
CHCTEM U CPEJCTB.

PaccmoTpuM 0COGEHHOCTY peansaniid HECKOJIbKUX
TUTIOBBIX ITPOEKTOB.

IIpoexr 1. Python: HeiiponHbie ceTu.

Heiipounsble ceTu — 0HO 13 HAIIPABJIEHU HAYIHBIX
WCCJIeMOBAHUM B 00JIaCTH CO3JAHUA HCKYCCTBEHHOTO
uHTesTeKTa. VickyccTBenHaA Heliporuad ceth (MHC) —
mporpaMMHOe WU alllapaTHOe BOILJIOIIEeHUe MO3Ta II0
MPUHIUTY (PYHKIIMOHUPOBAHUSA OMOJOTHMUYECKUX Heil-
POHHBIX ceTeil. B HacTosIee BpeMs JOCTATOUHO YACTO
HeHpoceTH co3JaioT u 00yuaioT Ha A3bike Python. IIpo-
rpamMmHuas peanusanusa MHC mosBoisier UMUTHUPOBATH
[OBeJleHre MO3ra B MAIIIUHHOM IIPEJCTABJIEHUHU, TEM
CaMbIM 3HAYUTEJIBHO YIIPOIIAS PEIleHre PAAA CIOMHBIX
3amau.

Insa paspaboTKu HeWpoOHHBIX ceTeidl Ha Python
CTyIeHTaM PEeKOMEHAYyeTCs MCIOJIb30BaHUe OMOJIMOTEeK
NumPy u Keras.

NumPy — pacmnpocrpanerHas 0ubanoTeKa s Ipo-
rpaMMUpPOBaHNs HEMPOHHBIX ceTell Ha sA3biKe Python,
KoTopasi o0ecreyrnBaeT MOAIePKKY MHOIOMEPHBIX Mac-
CHMBOB M MaTeMaTHYeCKUX (QYHKIUH 118 Pa0OThHI C HUMU.

Keras — 6ubimorexa riay6b0KOro oOyUeHUs IJIS
HamMCcaHUsA HEeHPOHHBIX ceTeil Ha sa3biKe Python. Ona
COMEPIKUT OOIIUPHO MCIIOJb3yeMble MHOTOUMNCIEHHBIE
0JI0KM peanusanuil HePOHHBIX CeTeM.

Ilpu dopmanm3anuu OPUTOKEHUSA CTyLeHTAM
PEeKOMeHyeTCs KCIOJIb30BAaHUE IATTEPHOB OOBEKTHO-
OPUEHTUPOBAHHOI'O IIPOrPAMMUPOBAHNS, KOTOPHIE MOTYT
OBITH IIPOJEMOHCTPUPOBAHBI B TOM YKCJIE€ HA IPUMEpe
C++. B xauecTBe mIpobJIeMbI TIpeAIaraeTcsa, HaTpuMep,
peIuTh 3a7auy MOCTPOEHU CUCTEMbI HeHPOHHON ceTu
Ha Python, o6pabarsiBaroreil nsobpaskeHue U ompese-
JIAIOIIEH, K KAaKOMY BULY OTHOCHUTCA 00BbeKT [22].

B pamkax pabGoTbl Hajx 5TUM IIPOEKTOM (B 3aBU-
CHUMOCTH OT BBIOPAHHBIX KaTeropuii KJaccuuraiium)
CTYIeHTY HeOOXOAMMO OIIPeIeIUTh NCXOAHBIE 1300pasKe-
HUS I KaXKIOro Kjacca. I[Jist aToro ciemyer mMIOp-
THPOBATh HEOOXOAMMEIe OMOJMOTEKHN IJIA Peaans3allunn
HeWpPOHHOHN ceTu, CO3JaTh MOMeJb CEeTH, ONPeIeJUTh
(DYHKIIMIO aKTUBAINY, KOJIUUYECTBO HEHPOHOB B KaXKIOM
cJioe 1, HaKOHeIl, 00yYUTh MOeJb, IIPOJIeMOHCTPUPOBAB
IIOJITy4YeHHBbIE€ PEe3yJbTaThI.

IIpoekr 2. Python: o61auHbIe TeXHOJOTHH.

Ob6JiauHble TeXHOJIOTUY (00JIaUHble BBIUNCIEHUA) —
CepBUC, UAEOJOTrUs KOTOPOro 3aKJIIOUAeTCs B IIePeHOCce
IPOIeAyPhl BBIUKUCIEHUN 1 00pabOTKM JaHHBIX C IIep-
COHAJILHBIX KOMIIBIOTEPOB Ha cepBepsl ceTu M HTepHeT.
CioBo «00JiaKO» 37ech IPHUCYTCTBYeT Kak Meradopa,
CKphIBaloOIas 3a coboii Bce TexHuueckue gerann. O0-
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JIaKo 103BoJsAeT 00benuHATs UT-pecypchl pasimuHbIX
ammapaTHBIX IJIaT(OPM B eIWHOE ITeJI0e W IPeoCTaB-
JIATH TIOJIb30BATEJIO0 JOCTYII K HUM uepes ceTh VIHTepHeT,
a TPUJIOKEHUS MCIOJb3YIOT COBOKYIHYIO BBIUKCIIH-
TeJIbHYI0 MOIIHOCTh TaK, KaK OYITO BBIMOJHSIIOTCSA Ha
OJUHOYHOM cHCTeMe.
I'mbrocTh 06JIaUHBIX BBIUMCJIEHUN 3aBUCUT OT BO3-
MOJKHOCTHU pacipeziesieHus pecypcoB. Takoe pacmpenesie-
HUe€ TT03BOJIAET TT0JH30BATEJI0 OIIePATUBHO PearnpoBaTh
Ha MBMEHEHUS BBIUMCJIUTEIbHBIX MOTPEOHOCTEH U mC-
MOJIb30BaTh COBOKYIIHBIE PECYPChI O0JAUHOM CHUCTEMBI
0e3 BBIJEJEeHUS KOHKPETHBIX alllapaTHBIX PEecypcoB
oIpeneieHHON 3amaue.
Ha Python manncano MHOXeCTBO MHOI'O(QYHKI[IO-
HAJbHBIX ITAKETOB M OMOJIMOTEK, PACIIUPAIONIX (PYHK-
IIUOHAJ JI YIIPaBJIeHUA O0JAUHBIMU XPAHUJIUIIAMU.
Cucrema paboThI ¢ 00IAKOM pPean3yeTcsa MPU IIOMOIIHN
yIaJeHHOTO YIpaBJIeHUsS BeO-IPUJIOKEHUeM, XPaHsd-
IIUMCS Ha cepBepe IIOCTaBIMUKAa 00JAauHOTO CepBHMCA.
IIpu peanusanmu o6JauHBIX BbIUMcIeHUil Ha Python
CTyZeHTaM PEKOMEHAYeTCS B CBOMX IMEPBBIX IIPOEKTaxX
KUCIoJb30BaTh 6ubauorexky Libcloud. Libcloud — sro
oubanorexa Python mis B3aumomelicTBUs €O MHOIMMU
MONMYJAAPHBIMHU ITOCTABIIMKAMHU OO0JAUYHBIX CEPBUCOB
¢ ucnoab3oBanueMm egunoro API. Pecypcel, KoTopbIMU
mo3BoJIsieT yupasiaaTk Libcloud, gensrca Ha caegyrorue
KaTeropuu:
e o0JlauHBIE CEepPBEPHI U XPAaHUJIUIE OJOKOB
(Amazon EC2, Rackspace CloudServers);

e xpaHmiuiie obsauHbix 00beKToB 1 CDN (Amazon
S3, Rackspace CloudFiles);

e Gasamcupsl Harpysku (Amazon Elastic Load
Balancer, GoGrid LoadBalancers);

e DNS (Amazon Route 53, Zerigo).

B pamkax mpo6JieMHO-OPUEHTHUPOBAHHOTO IIOJ-
X0oJa OJIs OCBOEHUA OOIMX IPUHIIUIIOB Peaan3aliuu
00JIauHBIX TeXHOJOTuil B cpese Python crymenram He-
00X0qNMO:

e CO3JaTh YUYETHYIO 3aINCh, HAIIPUMED, yV IIPOBAT-

nepa Rackspace;

TIOAKJIOYUTBCA K €T0 cepBepam;

co3IaTh COOCTBEHHBIN cepBep U 3aIUIIEHHOE CO-
eIVHeHue;

e HACTPOUTDH PermoHAaJbHBIE IapaMeTPhl U KOHDU-

rypamuio cepsepa.

3aMeTuM, YTO B XOJ€ BBINOJIHEHUS 5TUX 3aJaHNii
obyuaroiemMycss Hems30e:KHO IIPUAETCA CTOJKHYThCS
C PSIOM YacTHBIX 3ajgau. Hampuwmep, ais obecrieueHus
0e30I1aCHOI0 JOCTyIlIa K CBOMM cepBepaM OOJIBIITHHCTBO
mpoBaiiepoB mpeaigaraloT API nias HacTPOHKHU IIaphl
karoueit SSH, Brarouas OpenStack u Rackspace Cloud.
CryneHT moJsKeH BeIMONHUTH HAa Python 3ampoc, Hampu-
Mep, Ha cos3panue SSH-Kioua, mpoBepuUTh 0TOOpaKeHE
Katoua Ha caiite Rackspace, mo6aBuTh cebe aTOT KJIIOU,
co3marh gpaiiBep Rackspace, mMOAKJIOUUTHCA K HEMY
U, HAaKOHEI[, UMIOPTUPOBATh CYIIECTBYIOIIYIO Hapy
KJII0O4Yel, yKas3aB IIyTh.

Takum o6pa3oM, Ha OCHOBE TPAMOTHOT'O MCIIOJIH30BAa-
Hus cpeacts Python, B vactHocTH 6ubauorexku Libcloud,
TIOMUMO U3YUYEHUS TeXHOJOTHUI 00JIaUHBIX BEIUNCICHUN
CTYIEeHTBI IPUOOPETAIOT MPAKTUUECKUI OIBIT PeIlleHu s
3a/aun CO3JaHUsA cepBepa, 0OCBaWBasd IIPU 3TOM OCHOB-
HbIe MeTobI B3aumogeiicTsud ¢ API u, Kak ciexncrsue,
Heo0XOAMMBIN (PYHKIIMOHAT, UMEIOIUN ITPaKTUYeCKoe
3HaUeHUe AJd OyayIIero mporpaMMUCTa.
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IIpoext 3. Python: konTeHnT-arperarop.

Arperatopbl KOHTEHTa — YIOOHBIA CepBHUC IJIs
BBIOOpa HeoOxoxmmoit uHpopManuu B cetu VIHTEpHET.
ITouckoBeie cuctembl tuma Google, fAumexc m Yahoo
HAXOQAT MUJLIMOHBI OTBETOB II0 TEKYIIEMY 3aIpocy.
B cayuae, eciu HeoOxomauMo cobpaTh HHMGOPMAIHIO
C OTIpeJIeJIEeHHBIX CAliTOB, PEKOMEHIYETCA MCIO0JIb30BaTh
IIOMCKOBBIN POOOT — IIpPOorpaMmy, KOTOpas HeHCTBYeT
KaK aBTOMAaTHU3WPOBAHHBIN CIIEHAPUU NHPU IIPOCMOTPE
MHTePHeT-cTPpaHull. IIonCKOBBIi POOOT YACTO HA3BIBAIOT
naykoMm. OH arperupyet uH(GOPMAIINIO, IOJTyIaeMyIo CO
CTPaHUI[, & UMEHHO IIPOCMAaTPUBaeT KJIOUeBble CJIOBA,
THUII COAEPKUMOT0 KaKION CTPAHUIBI U CCHLIKHU, IIpe-
JKJIe UeM BO3BpaIaTh NH(GOPMAIUIO B IIOMCKOBYIO CHCTE-
My, IIPA 9TOM HeoO0XOoAMMas CTPAHUIIA MHAEKCUPYETCA
COOTBETCTBYIOIIUM ITPOTPAMMHBIM O0eCIIeueHneM.

Hanpumep, mpu padore ¢ cucremoii Google ckanepsl
MIPOXOAT Uepes KasKIyIo CTPaHUILY, TPOUHIEKCUPOBAH-
HYI0 B 0a3e JaHHBIX 9TOUM MOMCKOBOI CHUCTEMBI, 3aTpy-
JKaIOT 3T CTPaAHUIlBI Ha cepBepbl Google. ITayk ciaenut
3a BCEMHU TUIIEPCCHIIKAMM Ha BeO-caiiTax U IIOCeIaeT
Ipyrue BeO-cTpaHUIlbl. TakuM o0pasom, IMpU IOJyde-
HUM 3aIIpOCa B ATOU IIOMCKOBOU CHCTEME II0JIE30BATEIIIO
MIPeICTABIAIOTCA BCe BeO-CTPAHUIIBI, B KOTOPBIX YKAa3aH
sampoc. Be6-ckaHepsl HACTPAWBAIOTCA AJIS PETYJISIPHOTO
MOHUTOPHWHTA CETHU, ITOATOMY MOJyUeHHbIe Pe3yIbTaThbl
IIOCTOAHHO OOHOBJIAIOTCS.

Bomnpeku pacnpocrpaneHHOMY MHeHUI0, Python mo-
Je3eH He TOJbKO JJid 00pabOTKU HAHHBIX W CKPUIITOB.
HdaHHBIA A3BIK IPEIOCTABJISAET MHOTO JOIOJJHUTEJNb-
HBIX OMOJIMOTEeK s cOopa MHMOPMaIUU C WHTEPHET-
crpaunui. I[Ipu paspaboTke coGCTBEHHOTO arperaropa
KOHTEeHTa I cOopa MHGOPMAIIMHU C OIPeAeIeHHBIX
caiiToB (0cOGEHHO U3 OTIPeeIEHHBIX PA3eJIOB) CTYAEHTY
pexoMeHayeTCs n3yueHne 6udanoTeku Scrapy. dra Ou-
O6/moTeKa ABJIAETCA (PPEeIIMBOPKOM AJIA CKAHUPOBAHUSA
Be0-CaliTOB ¥ WM3BJEUEHUS CTPYKTYPUPOBAHHBIX WJIMN
HECTPYKTYPUPOBAHHBIX JAHHBIX, KOTOPHIE MOTYT OBITh
KCIIOJIE30BAHBI [IJIA IIIMPOKOI0 CIEKTPA IIPUJIOMKEHUI:
WHTEJIEKTYAJIbHBIN aHAIN3 JaHHbIX, 00padoTKa nHMOpP-
MaIluy UJIU UCTOPUYECKAA apXUBAIU.

B xome paboThl Haj co3maHWeM arperatopa KOH-
TeHTa CTYAeHTy HeoO0XO0aMMO paspaboTaTh caM IPOEKT,
IpU 3TOM ITeJiecoobpasHee Bce NeHCTBUA MPOU3BOIUTH
B KOHCOJIY, TaK KaK yIpaBJieHre IPOEKTOM IPOUCXOIUT
cpas3y II0 BBIBOBY KoMamj Scrapy. [asee cpemcrBamu
Scrapy cosnaercs m1abJOHHBINA TayK (IIOMCKOBBII POOOT)
o5 cOopa KOHKPETHON WH@OPMAIIMU C BLIOPAHHOTO
cailita. 3aMeTuM, UTO Scrapy HCIIOJb3yeT O0BEKTHO-
OPUEeHTUPOBAHHBIN CTUJb, CTPYKTYpPa IPUIOKEHUST
co3aeTcsa B COOTBETCTBUU C TEPEUHEM aTPUOYTHUBHBIX
moJie cobupaeMbIX JaHHBIX, IJIS OIPeIeIeHU KOTOPBIX
CTYIEHTY HY:KHO IIPOBECTH aHANIU3 caiTa (mapcunr). g
U3BJIeUeHUSA AaHHBIX 13 html-cTpamunsl ciaexyer cos-
laTh KOHTEWHEePHI IJiA XpaHeHus nHGOPMALUU, a AJd
napcunra — (QpyHKIuio Tuna parse(self, response), xo-
TOpasi 0OTBeUaeT 3a 00PabOTKY OTBETa ¥ BO3BPAT JAHHBIX
uiau URL-agpecoB, Kak 00'€KTOB 3a1poca.

PaspaboTaHHBIN arperaTop JOJKeH OCYIIeCTBISATH
TIOKMCK 3JIEMEHTOB II0 BCell CTpyKType AepeBa html (ua-
npumep, ¢ mnomoirnbio Gpyurmuu xpath). ITocse c6opa
IaHHBIX AJIA WX IOCJeayioleii o0pabOTKM PeKOMEeH-
IyeTcs co3aaTh OTHeJNbHBIM KJacc, KOTOPBIA Oyaer
HCIIOJIE30BAThCA AJIA XPaHEHUSA MaHHBIX B dhaiijie Win
0ase JaHHBIX. BHYTpU KJlacca peKOMEHyeTCA Peasnso-

BaTb METOJ, KOTOPHIN BEIBEIBAETCA KAKIBIA pas, Korga
arperaTop moJiyuaeT gaHuble. CaMbIii IpOCTOil cIocob
IpeACTABJICHUS AAHHBIX — 5TO BBIBOJ B KOHCOJb MJIN
coxpaHeHue B (paiii.

B pesynabsraTte Bo BpeMs pabOThI HAJA IIPOEKTOM II0

CO3IAaHUI0 KOHTEHT-arperaTopa CTyIeHT JOJIMKEH:

e UBYYUTH OCHOBHBLIE€ IPUHITUIEI IMOWCKA U (PUJIb-
Tpanuu WHQOPMAIIUN MPU IIOMOIIM MOMCKOBBIX
CHCTEM;

e OCBOUTH JOIOJHUTEJbHBIE BO3MOMKHOCTH SI3BIKA
nporpammuposauusa Python, B uacTHOCTH 6OU-
OaroTeKu Scrapy, KoTopas SABJIAETCA OTHOM U3
caMbIX JIYUIINUX [AJS CKaHupoBaHuA html-xoma
1 onnepupoBaHUA JaHHBIMU.

BbiBOAbI

Takum ob6pasom, B pesyJbTaTe U3yUeHUSA SI3BIKA
mporpamMmmMmupoBanusa Python mocpemcTBom paGoTsl HaAZ
VHINBUAYAJIbHBIMU MIPOEKTaMU B paMKax MPOOJeMHO-
OPHEHTUPOBAHHOIO TIOAX0/a CTYAEHT 3HAKOMUTCA 6oJee
JIeTalbHO ¢ KOHIemIuel A3bika Python, meTogamu pas-
paboTKM, KOAUPOBAHUS 1 OTJIAAKU IPOTrPAMM, ITOIYJISIP-
HBIMU OMOJIMOTEeKaMU IPUJIOKEHUN U UX BOBMOYKHOCTSI-
MU, OJHOBPEMEHHO BhIpabaThiBas COOCTBEHHBIA CTHUJIb
IPOrpaMMUPOBAHUA U Pa3BUBaAsA JUYHBIN TBOPUECKUI
TIOTEHITNAJ IJIA PEellleHnsT HeCTaHJapPTHBIX 3ajad.

Caenmyer ele pa3 MOAYEPKHYTH, UTO IOATOTOBKA
KBaIu(PUITMPOBAHHBIX CIEIUAJNCTOB B 00JIACTH IIPO-
TpaMMUPOBAHUA U MHOOPMAIUOHHBIX TeXHOJOTHUH
HEBO3MOKHA 6e3 MCII0JIb30BaHUA B IIPOIlecce 00yUeHUs
HOBBIX MPAKTUKO-OPUEHTUPOBAHHBIX 00pa30BaTEIbHBIX
MOJAXO0I0B, METONOB IPOOJIEMHO-OPUEHTUPOBAHHOTO
MEKIUCIUIIINHAPDHOTO 00yYeHUA. ITOT MOMEHT SABJIS-
eTcsa 0COOEHHO BasKHBIM B KOHTEKCTEe ITU(POBU3AIIUU
POCCUICKOI 9KOHOMUKH 1, KAK CJIeJICTBIE, B KOHTEKCTe
Heo0XoAMMOIT MOAEePHU3AaIlUY COBPEMEHHON CUCTEMBI
OTEUYECTBEHHOT'0 00pa3oBaHUA.

IIpuBeneHHbIe IPUMEPHI Peajusaliuu MPO6JJIeMHO-
OPMEHTHPOBAHHOI'O IIOAXO0JAa IPHU O0yUEeHUU IIPOrpam-
MUPOBAHUIO [eMOHCTPUPYIOT BOBMOKHOCTH I'PAMOTHOTO
BBICTPAMBAHUA OTHOIIEHUN MEKAY KOHKPETHBIM 3HAa-
HUEM U er0 IPUMeHeHUeM, co37IaBasd JOMOJHUTEIbHYIO
MOTHBAINIO K 00yuennio. HanboJiee BaiKHBIM MOMEHTOM
ABJIAETCA peanmsanusa o0pas3oBaTeIbHOTO IOAXOJAa Ha
OCHOBE IIPAKTUUYECKOTO IPUJIOKEHUA, KOTAA CTYJeHTHI
MMEIOT BO3MOKHOCTh aCCOI[MUPOBATH CBOM COOCTBEHHBIHM
ONBIT C MPEIMETOM H3YUYeHUs, UYTO B COBOKYIIHOCTH
T03BOJIUT 00ecIeunTh (popMUPOBaHUE KOMILIEeKca IIPo-
(eccroHATBHBIX U COIUATBHBIX KOMIIETEHITUH Oy IyIITIX
BBITYCKHUKOB.
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PROBLEM ORIENTED APPROACH TO TEACHING
PROGRAMMING ON THE EXAMPLE OF PYTHON

T.R. Zmyzgova', E. N. Polyakova’, N. N. Sokolova'
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Abstract

The issues of the development of education and training of highly qualified specialists in the field of priority directions of
modernization and technological development of the economy of the Russian Federation are considered. It is noted that information
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and communication technologies, transforming many sectors of the Russian economy, are becoming the basis of the of innovative
development of the state. At the intersection of the disciplines, new technical approaches and solutions are being developed that
stimulate the emergence of new interdisciplinary areas and, as a result, the demand for specialists able to develop technologies and
innovative business. The problems of training highly qualified engineering personnel in the IT field are highlighted. It is noted that
the strategy for the development of the digital economy of the Russian Federation is the main factor determining the basic concept
of the development of the education system.

The organization of the modern educational process using a problem oriented approach in the study of programming languages
on the example of Python is considered. The importance of the integrated use of an interdisciplinary approach and information and
communication technologies in the formation of general professional and professional competencies of future IT professionals is shown.

Keywords: digital economics, engineering staff, problem-oriented method, professional competence, interdisciplinary approach,

information technologies, programming.
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HOBOCTMW

ITutepckmit acnupaHT MoOeguI B YeMIMOHATEe MIpPA IO MPOrPaAMMIPOBAHNIO

AcnmmpanT CaHKT-IleTepOyprckoro HalOHaJIbHOTO MC-
CJIef{OBATEeIbCKOTO YHUBEPCUTETa MHPOPMAIMOHHBIX TeXHO-
noruit, Mexanuku 1 ontuku (MITMO) Tennaguit KoporkeBny
3aHAT IepBO€ MECTO B YEMIIMOHATE MMUpa IO NpOTpaM-
muposanuio Topcoder Open, xoTopslii mpoxogwt ¢ 13 1o
16 HOs16pst 2018 ropa B CILIA. OH mo6equi B TMYHOM 3a4eTe
B Kareropuu Marathon, Han6osnee CTO)XHOIT Ha YeMITMOHATE.

Mmuposoe nepserctso Topcoder Open mposoputcs
exxerofHo ¢ 2001 ropa kommnanmeit Topcoder m cocrout
13 HECKONDbKNX BUIOB COPEBHOBAHNI, MEHAWIIUXCA TOJ
ot roga. B 2018 romy npepnarannch ciegyomye BULBI CO-
crasannmit: Algorithm, Development, First2Finish, Marathon,
UI Design u UI Prototype. Kaxxfoe 13 Hanpapiennit umeer

CBOIO CrennUKy U OIpefeleHHbII Habop 3a/iad, KOTOpble
CTaBSITCSI IIepef YIACTHUKAMIL.

B mapadonax na Topcoder Open yuacTHuMKaM Heo6Xo-
IMMO pellaTh HeCTaHJAPTHbIE VM CIOXKHBIE 3afjayM 110 MpO-
rpamMMupoBaHnio. Ha kaxjoe copeBHOBaHIe [aeTCsl IMIIb
ofHa 3ajada. IIpuHUMIMATBHAS 0COOEHHOCTh MapaOHOB
3aK/II0YaeTCsl B JM3HAYAIbBHOM OTCYTCTBUM OITMMA/bHOTO
pelIeHNs TTOCTABIeHHOI 3ajlayll, OHO HEM3BECTHO JaXke ee
aBTOpY. B [aHHOI AUCIVMIUIMHE Ha BBINOTHEHNUE 3a/AHNS
OTBOJUTCSI CTPOTO OIPEfe/IeHHOE KOIMIECTBO BPEMEHIL

B uncno ¢unanncroB typrupa Topcoder Open 2018
BOLIIM CeMepo IpefcTaBuTenell Poccuy, yqacTBOBaBIINX
B pucuummHax Algorithm, Marathon u First2Finish.

(Ilo mamepuanam CNews)



NEQATOTMYECKIMIA OMNbIT

NMPOEKTUPOBAHUE

OBPA30BATEJ/IbHOW NPOrPAMMbI BAKAJIABPUATA
Mo HAMPABJIEHUIO

«UHOOPMATUKA U BbIMNCJIUTEJIbHAA TEXHUKA»
B PAMKAX OrocC BO 3++
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Annomauusa

B cBsi3u ¢ yrBepikAeHNEM psaa defepaTbHBIX TOCYAapCTBEHHBIX 00pa3oBaTeIbHBIX CTaHAAPTOB BhIcirero oopasoBauus (PI'OC BO 3++)
aKTyaJIbHBIM SABJSETCA MPOEKTHPOBAHME IIPOTDAMM BBICIIIETO O0PA30BAaHUS C yU4eTOM TpeOoBaHUI HPO(PecCHOHAIBHBIX CTAHAAPTOB.
B craTthe paccMaTpuBaroTCA dTAmbl Pa3pabOTKM 06pas3oBaTeIbHOM IPOrpaMMbl GaKajaBpuaTa Mo HampasieHuoo «HGopMaTuKa M BBI-
yucauTeabHad TexHuka» 1mo craugapry @IroC BO 3++. Mcnoab3yercsa MeTOANKA MTPOEKTUPOBAHNS, allpoOMpPOBaHHAs IIPU paspadoTKe
IPOTrpaMM IIOBBIIIEHUS KBAJIUPUKAUN IS COTPYAHUKOB NPEeANPUATHN HaHOMHAYycCTpuu. ONUCAaHBI CIAeAYIOIMe JTalbl CO3MAHUA
IPOrpaMMEBI: H3yUeHNe KBAIN(PUKANUOHHBIX AehUInTOB phiHKa UT-KOMIaHNi 1 NPeANPUATHNR PerMoHA — 3aKA3YNKOB IPOTPAMMEI,
ompejieneHre MpodeCcCUOHATBLHOTO CTAHAAPTa, BHIOOD TPYAOBBIX (QYHKIWM U MX IpeoOpasoBaHMe B IPOGECCHOHATbHBIE KOMIIETEHITUN
OakajaBpa, MIPOEKTUPOBaHNE eTUHON MAaTPUIILI KOMIIETEHIN, COOTHECEHNE TPOMEKYTOUHBIX 00pa30BaTeIbHEIX PE3yIbTaTOB CO CTPYK-
Typoii 00pa3oBaTeJILHON IPOTPAMMBI, OIpPeAe/IeHNe COAEPKAHNSA W TeXHOJIOrni o0yueHnsa. IIpuBemeHsbl ()parMeHTHl MATPHUILI OOIIe-
npodecCHOHATbHBIX U HMpodecCHOHANbHBIX KoMieTeHuil qusa HanpasiaeHus 09.03.01 «MudpopmaThKa 1 BBIYUCIUTENbHAS TeXHUKA»,
IPOMUIb MOATOTOBKU «ABTOMATH3NPOBAHHOE YIIPABIeHNE OM3HEC-IIpoIleccaMy U (DUHAHCAMMT» .

Kntouesvie cnosa: mpodeCCUOHANBHBIN CTAHAAPT, TPYAOBbIE QYHKI[UN, TPOdECCHOHATbHbBIE KOMIETEHI[NH, MATPUIA KOMIIETEHI[UI,

CTPYKTypa IIPOrpaMMEI.
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B urome 2014 roxa ma 3acemanuu CoBera II0 HayKe
u obpasoBanuto npu IIpesugente P® B. B. Ilytusn nog-
UyepKHyJI: «[IpuHIIMIMaIbHO BasKHO, YTOOBI UMEHHO Ha
OCHOBE OOHOBJIEHHBIX IPOGECCUOHAIBHBIX CTAHAAPTOB
opMupoBaIKCh U AKTYaJN3UPOBATINCH 00PAa30BaATEb-
HBIe cTaHAapThi» [1]. BelmonHAs Hakas mpesupgeHTa,
y:ke B guBape 2015 roga MuuHCTEPCTBO HAYKU U 00-
pasoBanus P® onyOJMKOBaIO METOAUYECKYE PEKOMEH-
Januy 10 pa3paboTKe OCHOBHBIX IIPO(ECCHOHATBHBIX
00pa30BaTeJbLHLIX IIPOrPAMM M JOIOJHUTEIbHBIX ITPO-
(ecCHOHATBHBIX IIPOTPAMM C YUETOM COOTBETCTBYIOIIUX
npodeccuonanbabIXx cTangapTos (IIC) [2]. Peus mima 06
«OOHOBJIEHIU IIPOTPAMM BBICIIIETO 00PA30BAHUS C yUe-
TOM Pa3BUTHUSA HAYKU, KYJIbTYPbI, 9KOHOMUKN, TEXHUKH,
TeXHOJIOTUH U COIMaNbHOM cdepwl» [2, c. 13].

VreepxaeHubll B ceHTsa0pe 2017 roma Pemepalib-
HBIN TOCYZapCTBEHHBIM 00pasoBaTeJbHBIM CTAaHIAPT
BrIcirero obopasosanusa (PI'OC BO 3++) nmo mampasJe-
Huio 09.03.01 «MudopmMaTuKa 1 BEIYUCIUTEIbHAS TEX-
HUKa» COAEPsKUT mepeueHb u3 11 mpodeccroHaIbHBIX
CTAaHIAPTOB, COOTBETCTBYMOIIUX IPO(GECCHOHATbHOMN

JIeATeJHbHOCTH BBITYCKHUKOB, OCBOUBIINX IIPOTPaAMMY
fakajaBpuara 1o 3TOMY HampasJyeHuio [3].

Craupapter PI'OC 3++ B pazge TpeboBaHM OTINYA-
forcsa ot PI'OC 3+, u 9TOi TeMe IIOCBSIIEHO LOBOJILHO
MHOTO myosamkanuii [4—8]. Beigeaum mpuHIUIIHAIL-
Hele oTanuna GI'OC BO 3++ or Bcex mpeapIayniux
CTaHIAPTOB. JTO CJeayiole paszaes [3]:

«1.13. IIpu paspaboTke mporpamMMmbl GaKaJIaBpH-
ara OpraHmsanus ycTaHaBJIWBAaeT HAIPABIEHHOCTH
(mpodunp) mporpaMMmbl OakajaBpuaTa, KoTopas CO-
OTBETCTBYET HAIIPABJIEHWIO IIOATOTOBKMW B I[€JIOM WJIN
KOHKPETU3UPYEeT COoJepsKaHne MPOorpaMMbl B paMKax
HaIpaBJIeHUsA IOATOTOBKY IIyTeM OPHEHTAIlUU ee Ha:

e o0sacTb (006JacTu) mpodeccoHANTBLHON MeATeNb-
HocTu U cdepy (cdhepsnl) mpodeccruoHATBHON Aesd-
TeJIbHOCTH BBITYCKHUKOB;

e Tun (TUIIBI) 3aJa4 U 3aJadyu IPOodecCHOHAIHLHON
JeATeJHLHOCTU BBHIMTYCKHUKOB;

e IIpU HEOOXOAMMOCTH — Ha 00BbEKTHI IPodeccro-
HAJbHOUN JeATEeJbHOCTH BBINYCKHUKOB UJIU 00-
Jgacth (o0mactu) 3HaHUA. <..>
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3.4. IIpodeccrnonanbHble KOMIIETEHIINN, YCTAHABIIN-
BaeMble IIporpaMMoil OakajaBpuaTa, POPMHUPYIOTCA Ha
OCHOBe TIPOGhECCUOHATIBHBIX CTaHAAPTOB, COOTBETCTBYIO-
mux TPo(ecCUOHAIbHON IeATEJbHOCTH BBITYCKHUKOB
(Ipu HaIUUUM), & TAKKeE, IPU HEOOXOJUMOCTH, HAa OCHOBE
aHaM3a TPeOOBaHMH K MTPO(ecCHOHATLHBIM KOMIIETEHITH-
SIM, IPebABJSAEMBIM K BBIITYCKHIKAM HA PHIHKE TPYIa» .

Takum o6pazom, ®PI'OC 3++ ompeeasiioT TOJBKO
yHHUBepcaJbHbIe U 00IIenpodeccuoHaIbHbIe KOMIIe-
TEHI[UY BBITTYCKHUKA, OCTABJAS 34 BBICIITUM yUeOHBIM
YUpeskIeHeM CaMOCTOSATeIbHbBIN BHIOOD 00JIacTH, THUIIA
u 337124 TPoeCCUOHAIBHOM IeATeTLHOCTH, 00'bABICHIE
(opmupyembrx npodeccuoHaTbHBIX KoMeTeHnui (IIK).

Eie npu MogepHU3aIuu OCHOBHBIX 00pasoBaTeb-
HbIX mporpamMm (OOII) mo @I'OC 3+ skcmepramu Acco-
MUAINY KJaccuuecKux yHuBepcuretroB Poccuu (AKYP)
OBLIN TIPEJIOKEeHbl MEeTOAUKA U MONIATOBBIN aJITOPUTM
co3Jauns 00pas3oBaTeIbHBIX IIPOTPAMM, Pa3paboTaHHbIE
Ha ocuoBe metogooruy TUNING B paMKax peajqusanun
mpoekxTa «Tionunr B Poccum» (2010—2013) [9] u agam-
TupoBaHHble K TpeboBaHumam PI'OC 3+ [10—13]. Ira
MeTOoAMKa BO MHOTOM Jierjia B OCHOBY METOAMYECKUX
pexoMeHJanuil Mo paspaboTKe OCHOBHBIX ITPOQeccHo-
HAJIBLHBIX 00pa30BaTeIbHBIX IPOTPAMM U JAOTIOJHUTEIb-
HBIX TPoGeCCUOHATIBHBIX IPOTPAMM C YYETOM COOTBET-
CTBYIOIITUX ITpodeccroHaIbHBIX CTaHAapToB [2, 14—16].

B IlerposaBoacKoM rocymapCTBEHHOM YHUBEPCHU-
TeTe CJIOKHMJACh KOMaHIa PaspabOTUMKOB IPOTPaAMM
JOIIOJIHUTEJHLHOTO IPO(ECCUOHATBLHOTO 00pa3oBaHUS
(OAIIO). YacTp u3 9THUX IPOTPaMM CO3[aeTCs COBMECTHO
¢ @oHIOM HH(PPACTPYKTYPHBIX U 00pasoBaTeJIbHBIX
nporpamm (PUOII, rpynma «PocrHano»). 3akasumkom
TaKUX MIPOTPaMM, KaK IPABUJIO, BBICTYIIAIOT BEIYIIINE
MPeATpUATHSA HAHOMHAYCTPUHU. Y UaCTBYS B paspaboTKe
u peanusarnuu nporpamm I[I1IO, By3 COBepIIIEHCTBYET
npodecCHOHATBHEIE KOMIIETEHIINY IIPEII0JaBaTes el 1 co-
TPYAHUKOB, TaK KaK IOJYy4YaeT JOCTYIl K COBPEMEHHBLIM
3HAHUAM, TEXHOJIOTUAM, YHUKAJIBHOMY IIPON3BOACTBEH-
HOMY obopynoBanuio [17]. Ito corpyaumuecTso ¢ PMOII
He TOJBKO IIPUHOCUT CBOM ILJIOABI BBIMYCKHUKAM ITPO-
rpaMM U TIPeAIPUATUAM-3aKa3uYnKaM, HO U CIIOCOOCTBY-
eT Pa3BUTHUIO OCHOBHBIX 00pa30BATEJbHBIX IIPOTPAMM.

B xozme paspaboTKu, peanusanuu U KOPPEKTUPOBKU
IPOTPaMM ITOBBINIIEHN KBATU(DUKAIINY IJISA COTPYIHI-
KOB IPeANPUATHH HAHOUHIYCTPUU BbIPAOOTAH omIpese-
JIEHHBII aJITOPUTM JEHCTBUH, KOTOPBII o0ecmeunBaeT
KayecTBO MpoIiecca U pe3yJIbTaTOB MPOEKTHPOBAHUS
nmporpamMm, o0yueHus cnenuaauctos [18]. Iror anro-
putm B 2017 romy ObLT YCIIEIIIHO IIPUMEHEH K MOoJep-
HU3aIuu 00pa3oBaTeJIbHBIX IIPOrpaMM OakajaBpHuaTa.

IIpoexTupoBaHUe OCHOBHOM 00pasoBaTeIbHOII IIPO-
rpaMMbl 6aKajiaBpuaTa IO HANPaBJIEHUIO ITOATOTOBKU
«MHpopMaTHKa 1 BBIUMCIUTEIbHAA TEXHIUKA» HAUAJIOCh
C U3yYeHHUA KBaJU(PUKAIMOHHBIX Ae(PUIIUTOB PBIHKA
UT-koMmaHuii ¥ OpeANIpUSATHIA peruoHa. BeLim pac-
CMOTPEHBI O0BABJIEHUS CIYKOBI 3aHATOCTH, IIPOBEIEHbI
BCTPEUY C BeAYIIUMHU CIIEIUATNCTAMU KOMIIaHUH-JIHIe-
poB B obactu UT. B pesyabrare chopMHpPOBAJICS 3aIIPOC
paboTojaTesna Ha BIOJHE KOHKPETHBIE CIeINaJIbHOCTH.

Boiiu oTo6panbl TpodecCHOHANTbLHBIE CTAHAAPTHI 110
BocTpeboBanHbIM HampaBiaeHuAM: 06.035 «IIpoekTupo-
BaHUe, paspaboTKa W MHTerpanus wH(GOPMAIMOHHBIX
pPecypcoB B JIOKAQJTBbHOUM ceTM ¥ MHOOPMAIMOHHO-TEJIe-
KOMMYHHUKAIIMOHHOM ceTu VHTepHeT (paspadorunk Web
U MYJbTUMeIUNHBIX mpuiaokenuii)» u 06.015 «Cmemu-

aucT Mo nH(POPMAITMOHHBIM CUCTEMaM» . OTU CTAHAaPTHI
COOTHECJW C ABYMSA TPOMGUIAMU MOATOTOBKU: «ABTO-
MaTU3UPOBAHHBIE CHCTEMBI 00paboTKU MHGOPMAIIUHU
¥ YOpaBJIeHUS» U «ABTOMATH3WPOBAHHOE YIIPaBJIEHUE
6usuec-mporteccamu u puHancamu» (AYBIIud). ITpoana-
JIM3UPOBAB 0000IIIeHHbIe TPYNOBbIe (hyHKIIMY U TPeboBa-
HUA K KBanuuKamuy paboTHIUKA, BIOPAJIN HECKOJIbKO
TPYAOBBIX (DYHKIIUI, KOTOpPhIE Aajiee ObLIN IIPeobpaso-
BaHBI B IPOo)ecCUOHATbLHBIE KOMIIETEHITUY OaKajiaBpa.

Ha cunenymomem stame paspaborumku OII mpu-
CTYHIUMJUN K IIOCTPOEHUIO MAaTPHUIBl 00mienpodeccuo-
HaabHBIX (OITK) u mpodeccroHANTbLHBIX KOMIIETEHITUI
BBINTYCKHUKA HATIPaBJIeHUA MOATOTOBKY « MH(popMaTuKa
¥ BBIUUCJUTEJIbHAA TeXHUKAa». JTa paboTa HOCHUJIA UTe-
panuoHHBIN xapakrtep. Onpexmenus ana xasxkaoit OIIK
M3HAYAJIbHO TaK HA3BIBAEMBIN IE€PEUEeHb «TJI00AJTBHBIX
YMEHUN», KOHKPEeTU3UPOBAJIU WX OO0 YPOBHA YMEHHH
u 3Haunii. K o0cy:xqeHno ObLIN IIPUBJICUEHBI BeAYIILe
IIpenofjaBaTesu BeITycKaomux kadenp. Ha atom srame
KpoMe JeKOMITO3UITUY KOMIIETeHITNY Ha OIBIT IPAaKTH-
YeCKOH MesATeNbHOCTH, YMEHUS U 3HAHUS YTOUHSINCH
(OPMYJIMPOBKHU, BbIABJAINCH BXOAHBIE U (DOPMUDPYEMBIe
3HAHUA U ymMeHus. B tabauie 1 mpuBegeH (parmMeHT
matpunsl OITK.
3areM B MaTPUILy ObLIN H00ABJIeHbI TPO(ECCHOHAb-
HBbI€ KOMIIETeHITUU ¥ (GOPMUPYIOIINE UX ITPOMEIKYTOU-
HbIe 00pa3oBaTeIbHbIe pe3yabTaThl. [IpodeccnoHaIbHbIH
craugapt 06.015 «Cnenmanauct mo uHGOPMAIITOHHBIM
cucTeMaM» OIpefessdeT Iejb IPodecCUOHAIbHON nesd-
TeJIbHOCTHU CIEI[UANINCTa KaK «co3aanue (Moau(puKaIms)
u compoBo:kIeHne mHpopManuouubix cuctem (MC),
aBTOMATU3UPYIONUINX 3aaUM OPTaHU3AIMOHHOTO yIIPaB-
JIeHUs U OM3HEC-IIPOIlECCHl B OPTaHU3AIINAX PASIUUHBIX
(dopwm coberBerHOCTH» [19]. ATOT CTaHIAPT OBLT BHIOPAH
6a30BBIM TI0 TPOGUII0 00yUeHA « ABTOMATHU3UPOBAHHOE
ympaBiieHne 6usHec-mpoileccaMu U (hUHAHCAMU » .

IMamee 13 YKPYIHEHHBIX TPYIOBBIX (DYHKIIUI ObLIN
chopMUpPOBAHBI HpodecCroHaIbHbIE KOMIIETEHIUM,
KaKJasa U3 KOTOPBIX COOTBETCTBYET OJHOMY JTAIy B IIPO-
mecce cosganus MC:
e TIpoeKTHpoBaHMe: mMpoeKTupoBaTh VMIC B BKOHO-
muKe Ha 6ase tumosoii YIC (ITK-1);
e paspaboTka (KommpoBaHUe): MOAUGDUIUPO-
BaTb MC Ha 6Gase tumosoit MUC Ha miatdopme
«1C:IIpegnpusarue 8» (IIK-2);
e TeCTHUPOBAHUE: TECTUPOBATH MOAUPUIIUPOBAHHYIO
UC (IIK-3);
e BHeApeHUE: BHeAPATH MoauduiupoBanuyio VC
(ITK-4).
®dparmMeHT mIepeBoa TPYAOBOH (PYHKIIUU B (POPMY-
JITPOBKY MPOGECCHOHATBHON KOMIIETEHITNHY TIPeICTABICH
B TabJuuie 2.

a5 chopMUPOBAHHOCTYA KOMIIETEHIIUU CTYAEHT
AOJIXKEH IIOJIYUYUTH OIIBIT HpaKTI/I‘{eCKOﬁ AeATeJIbHOCTHU
Ha OCHOBE IPUOOpPETeHHBIX YMEHUU U HeoO0XOJMMBIX
Ias HuxX 3HaHuii. Kaxkaas KoMIeTeHIINs, KaK IIPaBUIo,
packKJagbIBaeTCsa HA HECKOJIBKO MPAKTUUECKUX YMEHUH,
KOTOPBIMU JOJI3KEH 00J1aIaTh CIeIUaIUCT AJIA JOCTHUKe-
HUS KOMIIETEHTHOCTY B KOHKPETHOM mIpodhecCroHaIbHOM
obsactu. B cBOIO ouepens, KajKoe YMEHUE JeJIUTCA Ha
HECKOJIbKO TeOPEeTUUECKUX 3HAHUI, COCTABIAOIINX Te-
OpeTrUecKyio 0a3y AJIs BHIIIOJHEHUA TPYAOBOI TeATeNIb-
HOCTHU B COOTBETCTBUU C 3aJaHHBIM ymeHueMm [20, 21].
dparMesT MaTPUII TPOPECCUOHATBHBIX KOMIIETEHITIHI
mpuBeZeH B Tabuauie 3.
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(DparmeHT MmaTpuubl o6wenpodeccnoHanbHbIX KOMMETEeHLIA

Tabruya 1

OImBIT IPAKTUUECKON
esTeIbHOCTH

T'nobanbHBIE YMEHUS

JloxkanbHBIE YMEHUS

3HaHUA

OIIK-2: Criocoben

HMCIOJIB30BAaTh COBPeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJOTHH U IIPOTPAMMHBIE CPeICTBa,
B TOM YMNCJIE OT€YEeCTBEHHOTO IIPOM3BOACTBA, IPU PEIIEHNH 3a1a4 MPO(ecCHOHAIBHON 1eATeIbHOCTH

02. Ilonyuusa onsIT UC-
noJIb30BaHUA HUHOPOP-
MAaIMOHHBIX TEXHOJO-
TUA ¥ TPOTPAMMHBIX
CPEeACTB IIPU PeIIeHUNn
3azau 1npodeccruoHa b-
HOH JesaATeIbHOCTU

V2. VYmMmeer umcmosnso-
BaTh NH(POPMAIOHHEIE
TEXHOJIOTUH, B TOM UKC-
ne odpucuoe IO, nus
moucka, ob6paboTKu,
MIPEJICTABJIEHUST U Xpa-
HeHus UHQOPMAINN

V2.1. Ymeer paboraTsh C TEK-
CTOBBIMHU IMpoOIleccopamMu
¥ pefaKTopaMu

31. 3maer QYHKIIMU TEKCTOBBIX IIPO-
11eCCOpOB

32. 3uaer croco0sl co3manus, GopMaTu-
POBaHUA U PEIAKTHPOBAHUSA JOKYMEHTOB
Pa3JIMYHOTO THIIA C KHCIOJb30BaHUEM
TEKCTOBBIX IIPOI[ECCOPOB M PEAAKTOPOB
33. 3HaeT cocTaBHBIE YACTU JOKYMEHTa
34. 3HaeT XapaKTePUCTUKU IIPUGTOB

V2.2. Ymeer paboTarTsb
C 9JIEKTPOHHBIMU TabJu-
mamMu M TabJUUYHBIMU IIPO-
meccopamMu

35. 3Haer QYHKIUMN TAOJIUUYHBIX IIPO-
1eCCOPOB

36. 3Haer KJIouYeBble TOHATHUS dJIeKTPOH-
HBIX TabJINIL

37. 3HaeT 0COGEHHOCTY IPUMEHEHUS TH-
0B JAHHBIX B 3JI€KTPOHHBIX TAOIUIIAX;
38. 3HaeT 0COGEHHOCTHU WCIIOJIH30BAHUS
GopMyn u ampecanuyM B 3JI€KTPOHHBIX
TabauIrax

39. 3Haer cmocoObl OPraHu3aIuy CBI3el
HECKOJIbKUX Ta0JNII, CO3MaHNA CBOJHBIX
TabJINI, KOHCOMUANPOBAHUSA JaHHBIX
310. 3HaeT crIoco0bI CO3LAHNA 1 UCIOJIb-
30BaHUA CIeHAPHEB

311. 3HaeT MeXaHU3MbI 3aIUTHI JaHHBIX
B TabJuIiax

312. 3Haer cIoco0bl CO3LaHUA U UCIIOJIb-
30BaHUA ()PArMEHTOB TEKCTa, IpaduKoB,
TUCTOTPAMM, JUArPaMM

313. 3Haer mpaBuUa BCTPAUBAHUSA JIEK-
TPOHHBLIX TAOGJUIL B JPyrue JOKYMEHTHI

V2.3. Ymeer paboTaTs c pe-
JaKTopaMu NpPe3eHTaIlMOH-
HOU rpadurm

314. 3naer QYHKIUU PelaKTOPOB IIpe-
3eHTAIlMOHHOHN IpaduKu

315. 3Haer cocraBidmomIe ciaiiga (ma-
KeT cJiaiiza, ¢boH, IBeTOBas cxema, oopa-
3eIr ciaia, mabJIoH, 3ar0JI0OBOK U TEKCT
claia, HaAMUCU, (PUTYPhI, PUCYHKH)
316. 3Haer crocobbI CO3MaHU AUATPAMM
Pa3HBIX TUIOB (OPraHU3aIMOHHbIE, THPA-
MUJAIbHBIE, UarpaMMbl BenHna u mp.)
317. 3maer cmoco0Bl MCIOJb30BAHUS
MeTadaiioB (MCIOJIb30BaHNE Ha CIaigax
ayauo- ¥ BUIEOPOJUKOB)

318. 3HaeT cmocobObl HACTPOWKHU IIepe-
XOZI0B MEKJY cjaimaMu

V2.4. YmeeT oCylIeCTBIATh
nouck mHOpMAIMU B IIO-
HMCKOBBIX CHCTEMaX U dJIeK-
TPOHHBIX 0asax MNaHHBIX,
TJI00aIbHBIX CeTAX

319. 3Haer TepMUHOJOIUIO 0a3 JaHHBIX
¥ CHCTEM yIIpaBJeHUs 0a3aMu JaHHBIX
320. 3HaeT TPUHIIUIIBI ITOCTPOEHUS JIO-
KaJbHBIX U TIOOAIBHEIX cereilt OBM

V2.5. Ymeer ocyIIecTBIATH
MMOMCK WHMOPMALUK HAa JIO-
KaJIbHBIX pecypcax

319. 3HaeT TepMUHOJOTUIO 6a3 JaHHBIX
¥ CHCTeM YIIpaBJeHusa 0asaMu JAHHBIX
321. 3Haer MOJbB30BATEJIbCKUN HHTEP-
deiic OC

322. 3HaeT ajIroputrMm mnoucka uuadopMma-
UU Ha JOKAJBHBIX pecypcax

V2.6. YMeeT BBINOJHATH
apxXuWBaImuio W pe3epBHOE
KOIIMPOBaHUE JAaHHBIX

323.3HaeT OCHOBHBIE IIPOTDAMMBI apXU-
BaIlMY JAHHBIX WHQOPMAIUU U IPUEMBI
paboThI ¢ HUMU
324. 3Haer aJrOPUTMBI CIKATUA JaHHBIX
325. 3HaeT NOHATHE Pe3ePBHOTO KOIIUPO-
BaHUS JAHHBIX




ISSN 0234-0453 « UHOOPMATUKA N OBPA3OBAHUE - 2018 « N2 9 (298)

Tabauua 2

MNepeBopa TpyAoBbIX GYHKLMI1 B NPOPECCOHANIbHYIO KOMNETEHLMIO

IIpodeccronanbuas

KOMIIETeHITU Tpysosas ymximua

OmpeneneHre MePBOHAYAIBHBIX TpeOoBaHUil 3akasunka K VIC ¥ BO3MOMKHOCTH MX Peajiu-
sanuu B TunoBoi VIC Ha srame mpeIKOHTPAKTHBIX PaboT

IIpoexTupoBars MC ma 0ase
tunosoi VIC B sKOHOMUKE

BriaBnenue TpeboBanuit k Tunosour 1C

CorsacoBanue u yTBep:KAeHUe TpeboBauuil K Tunosoit 11C

Mopudunuporars IC Ha 6ase | AmanTamnus OM3HEC-IIPOIECCOB 3aKa3UMKa K BO3MOMKHOCTAM TuioBoit VIC
runoBoit IC Ha maardopme

«1C:IIpepupusitue 8»

Konuposanue na aspikax mporpammupoBanus UC

Wcupasnenne nedexToB u HecooTBeTcTBUIl B Koge UC

Coszmanue moIb30BaTEIbCKON JOKYMEHTAIIUY K MOANDUIIPOBAHHEIM djieMeHTaM TuroBoi M1C

Tabauya 3

(®parmeHT MaTpuLbl NpodeccroHanbHbIX KOMMNETeHLMIA

OnBIT IPAKTUUYECKOH
[esATeIbHOCTH

Ymenusa

3HaHUA

IIK-2: Moagundunuposats UC Ha 6ase

TunoBoii UC na nuardopme «1C:IIpegnpusarue 8»

0O2. Ilonryyusa OMBIT
mMorzubpuranuu MC
Ha 0ase TUIOBOH
UC uma nmardopme
«1C:IIpennpusrue 8»

V2.1. Ymeer uCIOJB30BATH
cpencrsa Tunosoii IC Ha miat-
dopme «1C:IIpegnpusarue 8»
IJIA CO3MAHUS CIIeIMAJbHBIX
KoHpuUrypammuit

31. 3Haer yCcTPOHCTBO U IPUHIIUITEI PAGOTHI TEXHOJIOIMUECKO IIIaT-
dopmel cucrembl «1C:IIpennpustue 8»

32. 3HaeT IPUHIIUNLI Pa3pPabOTKM MPUKJIATHBIX PeIleHnin

33. 3HaeT BO3MOKHOCTU DAa3JIUYHBIX DPEKUMOB PaGOTHI CHCTEMBI
«1C:IIpegupusitue 8»

34. 3HaeT peRXUMBI pabOTH NHPOPMAIIMOHHEBIX 6a3

35. 3HaeT BUABI KJINEHTOB

36. 3HaeT OCHOBHI s3bIKA mporpammupoBanusd 1C.

37. 3Haer HasHaUeHMe 00'bEeKTOB KOH(DUrypanuu Ha 6ase maaT¢opMbl
«1C:IIpepupusitTue 8» U TPUHIIUIIBI CBA3EH MEKAY HUMU

38. 3naer uHCTPyMeHTAIbHBIE cpeacTBa cucteMbl «1C: IIpeanpusitue 8»
39. 3Haer mpueMbl U MMPaBUja PasTPaHUUYEHUS IPaB JOCTYMA IJIs
moJib30BaTeseil ¢ PasHBIMU ITOJHOMOUMSIMHN B CHUCTeMax Ha 0Oase
«1C:IIpegupusrue 8»

310. 3Haer mpaBmJa paspadOTKU KJINEHT-CEPBEPHBIX MPUIOKEHUN
Ha 6ase miaardopmbl «1C:IIpeagnpusTue 8»

311. 3HaeT pueMsl U IIPaBUJIA 110 paspaboTKe nHTepdeiica Ha OCHOBE
yupaBasgeMbIx (GopMm B cpene «1C:IIpennpusarue 8»

V2.2. YMmeeT BBINOJHATHL OT-
JIaJKy HaIIMCAHHOI'O KoJa

312. 3HaeT WHCTPYMEHTHI OTJIAJKU, HCIOJb3yeMble B ILIaTdOpMeE
«1C:IIpegupusitue 8»

313. 3HaeT OCHOBHEIE OIIMOKY ¥ CIIOCOOBI UX UCIPABJIEHUSA IIPU OT-
nanke npuioxxenui Ha miaardgopme «1C:IIpegnpusarue 8»

V2.3. YMeer MpoeKTUPOBATDH
penAnnoHHbIe 0a3bl JaHHBIX

314. 3uaer TepmuHosioruio 6a3 ganubix 1 CYB]l: pendnmonHasa amu-
rebpa, CYIIHOCTh, CBA3b, TPAH3AKI[UA, IPeIMeTHasd 00J1aCTh, MOJEIb
JAHHBIX, WHGOPMAIMOHHAS CHCTEMA

315. 3HaeT OCHOBHBIE ATAMBI MPOEKTUPOBAHNUA 0a3 HAaHHBIX: UH()O-
JIOTHYECKOE M JaTaJOTMUYEeCKOe MOAeJMpPOoBaHUe, (U3NUECKOe IIPO-
eKTUpOBaHUE

¥2.4. YmeeT omepupoBaTh
marabIMu B B]l ¢ momorsio
SQL-3ampocos

316. 3HaeT SA3BIK CTPYKTYPUPOBAHHBIX 3ampocoB SQL: mpocTbie
SQL-3ampocsl, cioxxuble SQL-3ampocsr
317. 3HaeT UHCTPYKIINU, BCTPOEHHBIE PYHKIIUM A3bIKa SQL

V2.5. Ymeer co3gaBaTh I0JIb-
30BATEIbCKYI0 JOKYMEHTA-
U0 K MOZUDUIIMPOBAHHBIM
semenTam tumnosoit IC

31. 3HaeT ycTPOHCTBO U IPUHIIUITEI PAGOTHI TE€XHOJIOIMUECKO IIIaT-
dopmel cucrembl «1C:IIpennpustue 8»

39. 3Haer npuemMbl U IpaBUJa Pa3rPaHUUYEHUSA IPaB JOCTyIA JJIA
MoJIb30BaTeNeil ¢ PAasHBIMU IMOJHOMOUMSIMHU B CHUCTEMaxX Ha 0Oase
«1C:IIpegupusatue 8»

318. 3HaeT HOMEHKJIATYPY M0Jb30BaTEIbCKOM qokyMenTanuu MC
319. 3Haer CTPYKTYpPy AOKYMEHTOB
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Ilasee mpoMeKyTOUHBIE 00PA30BaTEbHBIE PE3YJIb-
TaThl — 3HAHWS U YMEHUSA — OBLIM COOTHECEHBI CO
CTPYKTYpPOii 00pasoBaTeabHOI mporpaMMbl (Tabda. 4, 5).

AHanu3 MPOMEKYTOUHBIX 00pa3oBaTeIbHBIX pe-
3yJbTATOB MPUBEJ K MOJEPHU3AIUN yUeOHOTO IIIaHa
noaroroBku. Tak, OblJIa BBeLeHA AOIOJHUTEJbHAS
nucnumnianHa «Bsemenume B 1C» ns BcexX CTYAEHTOB,
o0yuaroIuxcs Io HampaBaeHn0 « AHpopMaTuKa 1 BbI-
YUCJUTENbHAA TeXHUKa». B paMKax MSaHHOW IUCIU-

IIIWHBI IJIAHUPYETCA MPEeNoJaBaTh CTyIeHTaM 0a30BbIe
nousaTHus, cesasanunie ¢ 1C. Takum o6pasom, y CTyaeHTa
MOsKeT chopMUpPOBaThCA 00IIee IPECTABICHNE O IPO-
TPaMMHOM IIPOAYKTE U S3bIKe MPOTPaMMUPOBAHUA.
Tax:ke OBLIO BBISIBJIEHO, UTO 3HAHUSAMU O TUIIO-
BbIX KoH(purypamuax 1C B pamMKax aHaJIU3UPyeMOTO
npodecCHOHAIBLHOTO CTaHAAPTA JOJIKHBI 00JIalaTh
COTPYAHUKU OpPraHmMs3aliuii, oOpasoBaHMe KOTOPBIX
COOTBETCTBYET MATOMY U IIIECTOMY YPOBHAM KBaJu-

Ta6ruuya 4

O6pa3oBaTenbHble pe3ynbTaTbl, popmupyembie aucyunanHamm npoduns nogrotosku AYBMNun®

MUKe Ha 0ase TUIOBOM

Jran GopMUPOBAHUS DopmyupoBKa Ilnanupyemble pe3yJibTaThl 00yUEHUST
KOMIIETEHI[UY KOMIIETEHI[UH (MHAUKATODHI JOCTUKEHUS KOMIIETEHITUN)
Nucnunauna «Byxraarepckas u (puHaAHCOBAA OTYETHOCTH»
HauanpHbrit IIpoextupoBats VIC B 3KOHO- | 3Hamb:

e OyXTraJITEPCKUI yueT: ImpeaMeT U 00beKTsl BY, miaH cueToB
BY, cuera u gBoiiHasA 3amuch, TUIBI CUETOB, DAJIAHC;

e HAJIOTOBOE 3aKoHOmaTenbcTBO Pd: mousaTue HY, Hamorosasa
0asa, cucTeMbl HAJOT'000JJIOMKEHMSI.

Ymemu:

e paspabareiBaTh TpeboBaHnus qiA VC B mpeameTHO# 00JacTu.

Brademw:

e HaBBIKAMMU BBHISIBJI€HUS TpeboBaHuUil K Tumosoit VIC

Jucnunimnnaa «Ucnoap3oBanue TunoBbIX KoHburypanui “1C:Ilpegnpusarue 8”»

OCHOBHOI IIpoexTuposate VIC B sKOHO-

MUKe Ha 6ase Tumosoii MIC

3namo:
8X00HbLe 3HAHUSL:
e OyXTaJTepCcKUil yuer: mpeaMeT U 00beKThl BY, miaaH cueToB
BY, cuera u gBoiiHas 3amuch, TUIILI CUETOB, DAJIAHC;
® HAJOTOBOE 3aKOoHOoAaTeabcTBO P®: mouatme HY, Hamoroas
0asa, cuCTeMbl HAJIOTOOOJIOMKEHIT;
dopmupyemuvLe:
e Bo3MoOsKHOCTH TUMOBOM UC:
— «1C:Byxraarepus IpeIIpUsSTUSI»;
— «1C:3apmiara u yupasJeHHe IIePCOHATIOM>» ;
— «1C:Yupasyienue TOProBJIei».
Ymemuv:
® COCTABJIATH TEXHUYECKOe 3aJjaHue Ha MogepHusupoBauuyio 1C.
Brademw:
e HABBIKAMM COCTABJIEHUS TeXHUYecKoro sagauusd Ha VIC

Tabauua 5

KomneteHuun obyualouierocs, popmumpyembie B pe3ynbraTe 0CBOEHUA AUcLunianH npodunsa nogroroku AYBMud

Jran GoOpMUPOBAHUS dopmyupoBKa Huenumnmma
KOMIIETEHI[UY KOMIIETeHI[UHT

HauanbHubrit IIK-1. Byxrantepckas u puHaHCOBaS
IIpoexTupoBare IC B 5KOHO- | OTYETHOCTH
MuKe Ha 06ase Tunosoi VC

OcHOBHOIA Wcnonb3oBanne TunoBbIX Koupurypanuii «1C:IIpegnpusitue 8»

Hauanbublii I1IK-2. Basbl gaHHBIX
Moaudpunuposats VIC Ha 6aze | Beemenue B cpeny nporpammupoBanus «1C:IIpegnpustue 8»
TunoBoit IC ma miardopme

OcHoBHOI «1C:IIpegupusrue 8» Kondurypuposarue B cpesie «1C:IIpeanpusarue 8»

OcHOBHOI ApvunucrpupoBanue 1C

OcHOBHOI IIK-3. Koudurypuposauue B cpene «1C:IIpegnpusarue 8»
TectrupoBaTh MOZUDUIIUPO-
Bauuyo MC

Hauanbubrit I1K-4. Koudurypuposauue B cpefie «1C:IIpegmpustue 8»

- BueapaTrs MogudunupoBaH-
OcHOBHOM Hyto UIC AnvmuauctpupoBanue 1C
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4 cemecTp 5 ceMecTp

6 ceMecTp 8 ceMecTp

Texnomornn

OPOrpaMMHpPOBAHHA
ST1amsl pazpadoten HC

Kordurypuposague B

P 1C

[IporpaMMHEpPOEIHHE

Beenenne B 1C pd

bBa30BmIe MOHATHA,
cegzagmuie ¢ 1C, odmee
IpeacTaBIeHHE

basm maEHEIX
OcHOEH TEOPHHA

pensmEoEEER BT, sTanm
NpoeKTHpoRAaHES B/, 435K
zampocoe SQL

OTUETHOCTE
OcuoRm1 BY E HY

OpraHH3aIHH

* Hcnomszoranue

Byxranrepcraa u
dunancopas _/

Ty

AIMHHHCTPHPOBAHHE
THIIOBBIX 1C

rkoHburypanmi 1C PasrpaEHTeHHE IpaB
HazHaueHHEe H JOCTVIA, 0OMEH JaHHBEIMH

BO3MOZHOCTH THIIOEBRIX MEROY CHCTEMAaMH
roHGbHETYpammE

Puc. Cxema modepruszayuu yue6rozo npoyecca npoguarsa nodzomosxu AYBITud

duramnuii, T. e. 6axkasaspuary. IIpoduss MOATOTOBKU
AYBIIu® B pamkax 6akajlaBpraTa Ha TEKYIIIUIT MOMEHT
He IoJpasyMeBaeT M3yueHUe AAaHHBIX MaTepHUaJIoB.
ITH 3HAHUS OXBATHIBAIOTCS HA BTOPOM rOxy OOyUYeHUs
MarucTpaTrypsl (CeAbMO# ypPOBEHb KBaJM(PUKAIMIN)
JUCHUIINHON «llcmosb30BaHMe TUIOBBIX KOHQMUTY-
panuit “1C:IIpegupusaTtue 8”». YUuThIBasg BXOJHBIE
¥ BBIXOJHBLIC 3HAHUS U YMEHUA MUCIIUILINH, 3aTparu-
BaembIX B IIC, OBLIO MpeAOKeHO UBMEHUTh MOPSAI0K
MpenogaBaHus AUCIUILINH B OaKajaBpuare, a UMEHHO:
IePeHeCTH TUCHUILINHY «VICIoab30BaHe TUIIOBBIX KOH-
durypanuii “1C:IIpegupusarue 8”» Ha 11€CTOI ceMeCTp
OakajaBpuara.

CxeMa MOJepHU3AINY YUeOHOTO Ipoliecca TPoduiis
TIOATOTOBKY « ABTOMAaTU3UPOBAHHOE YIIpaBJIeHUE OM3HEC-
mporieccaMu U (pUHAHCAMU» MIPECTaBIeHA Ha PUCYHKe.

SaMeTI/IM, YTO IIOJIydyeHHEe IIPAaKTHYEeCKOI'0 OIIbITa
IO BCEM PACCMOTPEHHBLIM IPOdECCHUOHANBHBIM KOMIIe-
TEHIIUSAM IIPOMCXOAUT BO BPEMs IMPAKTUK — yd4eOHONI
¥ IPOUM3BOJICTBEHHOM, a JeMOHCTpanusa chopMUPOBaH-
HOCTH KOHKPeTHHIX IIK — BO BpeMaA mTOroBoii arrecra-
IIUY TI0 JUCIUILINHAM, 3aBepIIaIuM GopMUpPOBaHTEe
BCEX IPOMEKYTOUYHBIX DPEe3yJbTAaTOB, KaK IIPABUJIO,
B BUJie KOMILJIEKCHOTO IPAKTHUUECKOTO 3aJaHUs WU
BO BpeMs paboThl TOCYAapPCTBEHHON SK3aMeHAITMOHHOMN
KOMUCCHU.

Taxkum 00pa3oM, IPOEKTUPOBAHKE 00Pa30BaTEIbHBIX
mporpamMm OakaJjiaBprara C y4eToM MIpPOo(ecCroHaIb-
HBIX CTAHJAPTOB IPEJIOJIATAeT CJIEAYIOIIUIN IOPALOK
IeCTBUI:

1. Ananus TpeboBanuiit ®I'OC BO 3++ x obpasosa-
TeJILHBIM Pe3yJbTaTaM BBINIYCKHUKA OaKaaBpu-
ara HanpasieHus <« HpopMaTHKa U BBIUUCIIU-
TeJbHAS TeXHUKA».

2. Nsyuenue u BbIOOP HamboJIee MOAXOAAIINETO IPO-
(heccmoHaNIBLHOrO CTAHAAPTA, COOTBETCTBYIOIIETO
NeATEJFHOCTH BBITYCKHUKA, OCBOUWBIIErO IIPO-
rpaMMy IO HaIpPaBJIEHWIO IOJATOTOBKU OaKajaB-
puara.

24

3. @opmupoBaHe TPodeCcCUOHATbHBIX KOMIIETeHITUI
u3 0000IeHHBIX UK TPYA0BBIX (pyurmuii IIC.

4. CocraByieHrIe MaTPUIILI KOMIIETEHITUH.

5. PagpaboTKa CTPYKTYyphl 00pa3oBATEJIbHOM IIPO-
rpaMMbl (yueOHOTO TIIaHa).

CnncoK Ncnosib30BaHHbIX UICTOYHUKOB
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DESIGNING THE UNDERGRADUATE EDUCATION PROGRAM
OF THE DIRECTION "INFORMATICS AND COMPUTING
MACHINERY" IN THE FRAMEWORK OF THE FEDERAL STATE
EDUCATIONAL STANDARD OF HIGHER EDUCATION 3++
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Abstract

A series of Federal State Educational Standards (FSES) of Higher Education 3++ were approved recently, therefore higher
education programs must be redesigned in accordance to the requirements of professional standards. The article discusses the stages
of the development of the bachelor educational program “Informatics and computing machinery” complying with FSES of HE 3++.
The described methodology was tested in the development of advanced training programs for employees of nanoindustry enterprises.
The following stages of creating the program are described: first, we studied the qualifying deficiencies of the IT labor market of the
region (the program’s customers); second, we determined a professional standard; third, we selected work functions and transformed
them into the bachelor professional competencies; forth, we designed a single matrix of competencies; and finally, we correlated
intermediate educational results with the structure of the program and determined the content and the technology of training.
Fragments of a matrix of general professional competencies and professional competencies for the direction 09.03.01 “Informatics
and computing machinery” in the profile of training “Automated management of business processes and finance” are given.
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TOTMYECKWUE U3MEPEHNA N TECTbI

AAOANTUBHOE TECTUPOBAHUE
KAK CPEACTBO YNPABJIEHUA KAHECTBOM OBPA3OBAHUA

M. B. Tomawes', A. C. ABgeeB’, M. B. KpacHoBa'

! Anmaiickuii 20cydapcmeenHbili mexHuveckuli yHugepcumem um. U. U. MonzyHoea
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Annomauusa

B crarne IIpencTaBJIeHBI Pe3yJabTAaThbl IIPMMEHEHUA aJalITUBHOI'O TECTUPOBAHUA B BBICIIIEM y‘{e6HOM 3aBeICHUN Ha IIPpHMepe pea-
JIN30BAHHOU B AJITaliCKOM TOCyJapCTBEHHOM TeXHHNYECKOM YHHUBEPCHUTETE HM. u. n. HOJ’ISyHOBa CHUCTEeMBI TUCTAHIIMOHHOT'O 06yt{e}ma
«Crumyn». PaccMarpuBaioTca IPeNMyIIeCTBa U HeJOCTATKY TECTHPOBAHUA KaK MeTO/a OlleHuBaHuA. Ha oCHOBe aHAJII3a COBPEMEHHBIX
00pasoBaTeabHBIX TEHAEHIINI IeI1aeTca BBIBOJ 06 aKTya bHOCTH BOIPOCA aJalTHBHOTO TECTUPOBAHNUA C YIETOM IEPCOHATBHOTO OCBOEHIA
MaTepuaia CTyAeHTOM.

HpI/IBO/:[I/ITCﬂ OIINCaHHNe CHUCTEeMbl TECTHUPOBAHUA, peaJmsonmeﬁ IIOCTOAHHYIO afallTaIlui0 TeCTa OJd I/IH,III/IBI/IlIyaJIBHOﬁ HaCTpOﬁKH
TecTa Ha 3HAHUSA KOHKPETHOTO cTyaeHTa. OnMcaH BapUaHT aJropuTMa aJfalTUBHOTO TECTUPOBaHMs. [IpuBeieHO cpaBHEHNe Pe3yJIbTaToB,
TOJIYYEeHHBIX C MCII0JIb30BaHUEM OOBIYHOI'0O TECTAa U aJallTUBHOrO TecTa. AHAIN3 Pe3yJIbTaTOB TECTUPOBAHUSA IIPOBOJUTCS B pa3pese TeM,
RaTeI‘OpI/Iﬁ ¥ BUI0B BOIIPOCOB. Ha ocuoBe IIPUBEEHHBIX IIPMMEPOB AeJIaeTCAd 3aKJJAIUEeHNe O Pe3YJIbTaTUBHOCTHU aJalITUBHOI'O TECTUPOBAHUA.

Knioue6vle cnoéa: afanTuBHOE TeCTUPOBAHUE, OIEHKA YCIIEBAEMOCTH, SI€KTPOHHBIE 00pasoBaTeJbHBIE PECYPCHI, CHCTEMa IUC-

TAHIIMOHHOTO O0yUYEeHUS.
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CoBpeMeHHOe 0Opas3oBaHIe, BHE 3aBUCHUMOCTU OT
¢dopmbl, Bce GOJbIle MPHOOpPETAeT 3JIEeMEHTHI OHJIAWH-
obpasoBanus [1, 2]. BoabIIIIHCTBO BY30B, POCCUUCKUX
U 3apyOe’KHBIX, Jake IJIA CTYZeHTOB OYHOM (hOPMBI
obyueHUA (GOPMUPYIOT 9JEKTPOHHBIE KYPChI, KOTOPHIE
KPYTJIOCYTOYHO ITO3BOJISIOT MTOJYYATh JOCTYI K YUeOHBIM
MaTepuajiaM U OIleHWBATh YPOBeHb 3HaHU [3, 4].

B KauecTBe MexaHU3MA OIEHKU YCIIEBAEMOCTU MOTYT
HCTIOJIE30BATHCA Pa3IUUHbIE (DOPMBI I METOIBI KOHTPOJIA
3HaHUI U KoMmmeTeHui [5]. Iid meseit aBromaTusannm
¥ COKpAIlleHUWs TPyAo3aTpaT HamboJee OMTUMAJIbHBIM
CPEeACTBOM SABJsETCA TecTupoBaHue [6—8].

Kak u gt06bIe Ipyrue MeToAbl OlleHUBAHUSA, T€CTHI
MMEIOT CBOM IpenMyllecTBa U HemoctaTku [9—11].

OcHosHble npeumyuiecmea:

e BO3MOYKHOCTH HCIIOJIb30BaHUS B JII000I (hopme

00yueHU’;

e TIOBBIIIIEHNE CKOPOCTU MMPOBEPKU KauecTBa yCBO-

€HUA 3HAHUHN U YMEHUM;

e MUHUMHUBAIUSA CY0OBEeKTUBHOTO (aKTopa Ipu

OIleHUBaHUU;
e OpHEHTUPOBAHHOCTL HA COBPEMEHHBbIE TeXHUYe-
CKUe CPeJICTBa;

e BO3MOYKHOCTH MAaTE€MAaTUKO-CTATHUCTUYECKON 00-

paboTKU Pe3yabTaTOB KOHTPOJIS.

OcHoHble HedocmamKu:

e [OPOrOBM3HA U AJIUTEJILHOCTH Pas3pabdOTKU Kaue-
CTBEHHOTO MHCTPYMEHTA;

e «yragbpiBaHWE» MPABUJIbHBIX OTBETOB HCILITYe-
MBIMH;

e HEBO3MOJKHOCTH OIIPeJeJIeHUs NPUUYUH HUKUX

pesyJIbTaTOB B PA3INYHBIX TEMaX;

e HEBO3MOJKHOCTH WCIIOJH30BAHUS B TBOPUECKUX

obJsacTAX 3HAHWUM.

PasBuTre nHGOPMAIIMOHHOrO O0IIIECTBA W KOMMY-
HUKAIUH{ CIIOCOOCTBYET TOMY, UTO CETOJHS Ha PBIHKE
CpPEeJCTB aBTOMATHM3aIUU 00PAa30BaTEJHLHOTO IIpoliecca
IIPeCTaBJIEHO AOCTATOYHOE KOJUUYECTBO MIPOTrPAMMHBIX
MIPOAYKTOB, BKJIIOUAIOIINX B ce6s CIOCOOBI HE TOJIBKO
obMeHa mHMOpMaIuen Me:KIy IpemofaBaTejieM U CTY-
nmenToM [12], HO TaKKe KOHTPOJIA OCBOCHUSA MaTepuajoB
[13]. Bce cucTeMbl mpeiiaraioT pa3JnyHble HACTPOUKY
TECTOB: 9TO M 3aJjaHME KOJMYECTBA BOIIPOCOB, U MUHA-
Muuecku GOpMUPYyeMblii HaGOp W3 mMeroleics 6asbl
BOIIPOCOB, U CJIYYAWHBIN ITOPAAOK OTBETOB, U HACTPOMKA
Beca Bompoca B TecTe, U MHoOToe apyroe [8, 14, 15].
OmHaAKO BCe 9TU MHCTPYMEHTHI IIPEAIOJaraloT PYYHY
HACTPOUKY TecTa U He IO3BOJIAIOT aBTOMAaTU3UPOBATH
IpoIlecc HACTPOUKHY TecTa Ha MHANBUAYAJTbHBIA YPOBEHD
3HAHUUN KUCIIBITYEeMOTO.
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YuuThIBas COBpeMeHHbIe 00pa30BaTeIbHbIE TEHICHITN,
oflHA W3 KOTOPBIX — (HOPMUPOBAHUE WHANBUAYATLHON
00pas3oBaTeJbHON TPAeKTOPUH, AKMYANbHbLM A6NAemCs
UCNONB306aHUE A0ANMUEHOZ0 MeCMUDPOSAHUS C YLemom
NepCcoHaNbHOZO 0CE0eHUS Mamepuanla cmyoenmom.

Teopust afanTUBHOIO TECTUPOBAHIUS JABHO 00CY K IAeT-
Cs B TIeIaTOI'TYECKOM COOOIIECTBE KAK ONTUMAJIbLHOE CPeJi-
CTBO OIIEHKU YCBOEHUs MaTepuasia ydamumucsa [16, 17].

Brimeadaror ABa moaxona K CO3TAHUI0 aTalTHBHBIX
TECTOB:

e TIEPBBIM MOAXOJ OCHOBAH HAa MPUHATUU PEITeHUA

00 UBMEHEHU! MOPAAKA MPeIbABIEHNI TeCTOBBIX
3aflaHuii HA KaKIOM Illare TecTupoBaHusA (no-
CMOSAHHASL a0anmayus);

e BTOPOU IIOAXOJ — IPUHATHE PeIlleHus od uaMe-
HEHUU TOPAJKA CJIEeIOBAHUA 3aJaHUI OCYIIECT-
BJIAETCS TIOCJIe aHaJu3a Pe3yJbTaTOB OTUYETOB
HCOBITYEeMOTO Ha CIeIUAJbHBLIN OJOK 3amaHuit
(60unas adanmauyus).

OpHaKko IporpaMMHBIE CUCTEMBI, Pealu3yIolie STu
MOAXO0AblI, HA CeTONHAINHUIN MeHb HA PBIHKE He IIpej-
CTaBJICHEI.

Ha xadenpe «MH(pOpMAIIOHHBIE CHUCTEMBI B 9KO-
HOMHKE» AJTaliCKOr0 TOCYyZapCTBEHHOTO TEeXHUUECKO-
ro yuusepcurera um. WM. U. IlonsyHoBa paspaboraHa
¥ aKTUBHO MCIIOJB3YeTCA CHCT€Ma MUCTAHIMOHHOTO
odoyuenus «Ctumysn». [lepBoHaUaILHO OHA BHEAPAIACH
C I1eJIbIO TIOBBIIIIEHUA KauecTBa 00pa3oBaHmsA IPHU AUCTAH-

IIIOHHOK (hopMe 00yUeHUs U Iepe] Hell CTaBUJINChH BCETO
JIAIIIH OBE 3aJaun: JOCTYII O0YUAIOIINXCSI K YUeOHBIM Ma-
TepuaiaM U IPOBeJeHNe KOHTPOJIS YCBOSHNA MaTepuaa.
Ho nocrenenHo cucrema obpacraia PyHKIIIOHAJIOM, 1 Ha
CEerOJHANIHUN NeHb MpenojaBaTeau Kadeapbl aKTHUBHO
WCIIOJIBL3YIOT CUCTEMY IJsI Bcex (popm obyuenus [18, 19].
CIO «Ctumysn» mO3BOJISAET MIPOBOAUTH TECTHPOBA-
HUe C UCI0Jb30BaHUEM CJIEeIYIOIUIUX TUIIOB BOIIPOCOB:
® OTKPBITBHIN BOIIPOC;
e 3aKPBITBHIN BOIIPOC C OJHUM BAPMAHTOM OTBETA;
e BAKPBITHIM BOIPOC C HECKOJbKUMM BapUaHTAMU
OTBeTa;
e UNCJIOBOH OTBET [OMYCKAIOIUI IOTPEIIHOCTH
BBIUMICJIEHUA,
e BOIIPOC HA COOTBETCTBUE;
e MHTEPAKTHUBHBIN BOIPOC (OTBETOM CJIYKUT BbI-
IejeHne 00JaCTU HA PUCYHKE).
Bce THIIBI BOIIPOCOB IIO3BOJISAIOT 3arpy KaTh M300paske-
HII€ U UCIIOJIH30BaTh €T0 B KAUECTBE TOMOTHEHNA K 3aJaHUIO.
s mHANBUAYAaJbHON HACTPOMKM TecTa Ha KOH-
KPEeTHOTO CTYyZEeHTa B CHCTeMeé MCIOJb3yeTCSI TeXHO-
JIOTHS AJANTUBHOTO TECTHPOBAHMS, PeaTU3yIOIias
NOCMOAHHYI0 aJanTanuio Tecra. [Ipu mpoxoxaeHUn
OOBIYHOT'O TecTa M3 MMeIeicss 0a3bl BOIIPOCOB CJIY-
YalHBIM 00pa30M reHepUpPyeTcs BEIOOPKA IS KaKI0TO
HUCOBITYeMOro. AIANTUBHBIA aJrOPUTM IIPEIOJIaraer,
YTO TECT COAEPIKUT [JIA KasKIO0M TeMbI BOIIPOCHI Pa3HbBIX
ypoBHeii ciaoxxkuocTu (puc. 1).

ObbI4HbIA anropuT™
OueHKa 3a KamAapli sBonpoc paeHal0o / 27 = 3,7 banna

000090000008 OO e D

FIT A2 4223+ 37+ 0 + 3T 43T AT A2+ 3T+ 0+ 3F P 0 YL HITHITYITAITLH4222+ 0 Y222 Y222+ 37 0 Y37

= 68 Bannos

AfanTUBHbINA anropuTm

Bonpockl 3-ro ypoBHA
CAQHHOCTH

Bonpocw 2-ro
YPOBHA CAOMHOCTH

. - APaBUABHO
O - HETOMHO
. - HENPaBWABHO

6

ta76

Hoawyectso:
15/(1+2+43)~ 3
Ouerka 3a BONpOC:
33.33/3 =11.11 Banna

Bonpocw 1-ro

YPOBHA CAOHHOCTH
KonwuecTeo:

15*%2/{142+43) =5
OuerKka 3a BONpoC:
33.33/5 = 6.67 Banna

B

+667 + 667 +667

KonausecTeo:
15-5-3=7

QueHka 33 BoNpoc:
33.33/7=4.76 6anna

ssoieli
1 Al

+ 278 =49 6annos

*0 o+ 334

*119 +238 +119

A - BONPOC aHaNoruuHbIi 6asosomy
(50% ot oueHkwn Basosoro)

D - HABOAALLMIA BONPOC

(25% ot oueHkK Basosoro)

Puc. 1. Anzopumm adanmuenozo mecma

e {OMEp TeMbI

gwmep Bonpoca

- BONPOC MUHUMAaNBHOM TPYAHOCTH
(25% ot oueHku Basosorao)
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Bompoc B paMKax aJanTHBHOTO AJTOPUTMA MOKET
aaarbea [20]:
0a306bLm;
ananoZuiHbvLM 6a3060MY;

HaB00AWUM;
80NPOCOM MUHUMANLHOU MmpyoHOCmU.

IIpu HeTOUHOM OTBETE TEeCTUPYEMOTro CHCTEMA IIbITAa-
eTCs OIpeesIUTh, He ObLiIa JIU JaHHAas OITNOKAa JOIyIIe-
HAa CJIyYaiHoO, 1 3aJaeT BOIPOC, AaHAJOTNYHbBIN 0a30BOMY.
B ciiyuae HempaBUJIBHOTO OTBETA UCIIBLITYEMOMY 3a1aeTCs
BOIIPOC MHUHUMAJbHOM TPYAHOCTHU, IOCJEe OTBeTa Ha
KOTOPLI cucTeMa BO3BpaIaeTcss K 6a30BBIM BOIIPOCAM.
MaHHasA I0CIeI0BATeIbHOCTD IO3BOJISIET OIEHUTDH IIPO-
0esibl B 3BHAHUAX 00YyUaIOIIerocs 110 KOHKPETHOH Teme.

IIpu HacTpoiiKe OOBIYHOTO TECTUPOBAHUSA CHCTeMa
JaeT BOBMOYKHOCTD 3a/I1aBaTh BEC BOIIPOCA HA YCMOTPEHUe
npenozgasartesisa. C ebi0 yCTPpaHeHNA CyObeKTUBHOCTHI
Py BBLICTABJIEHWM Beca BOIPOCA W COKPAINEHUSA TPY-
[I03aTpaT MO TEePeBOAY TecTa M3 OOBIYHOTO JIMHEHHOTO
pexkrMa B aJalTUBHBIN B CHCTEME aBTOMATHU3UPOBAH
IPOIECC OIEHKU CJIOKHOCTH BOIIPOCA M OTHECEHUS
ero K OIpejiesIeHHON KaTeropuu CJoKHOCTU. Ecuau
B OJHOM T€CTe IIPUCYTCTBYIOT BOIIPOCHI IO PABIUUHBIM
TeMaM Kypca, TO e JUHCTBEHHOH 3asaueil paspaboTunKa

SIBJIAETCA OTHECEeHUWe BOIIPoca K KOHKpeTHo# Teme. I1o-
cJIe 3TOTO Ha OCHOBE MMEIOIIET0Cs MHOYKECTBA OTBETOB
BOIIPOCY aBTOMATHYECKHU OyJeT IIPUCBOEHA KaTeropus
CJIOJKHOCTU B paMKax 3TOM TeMbl. [[laHHBIe 10 BpeMeHN,
3aTpaunBaeMOMy Ha OTBET, X IPaBUILHOCTU OTBETOB JI0-
CTYIIHBI aBTOPY TeCTa JIJIA aHAJN3a B Pa3pe3e KaTeropuu
BoOIIpocoB (puc. 2).

Kpowme Toro, aT; ke HaHHBIE JOCTYIHBI B paspese
TeM BOIpPOCOB (puc. 3).

Ha ocHoBe mpezacTaBJIeHHBIX AuarpaMM IIPemo-
IaBaTeJb MOXKET BBIBUTHL IIPOOJIEMHBIE TEMBI Kypca.
B paccmarpuBaemoM Ha pucyHKe 3 ciayuae Tema «Pop-
MBI UHCEJI» SABJIAETCSA CAMOU CJIOKHOU C TOUKU 3PEHUS
IPaBUJIbHBIX OTBETOB HA BOIIPOC, HO BMECTE C TEM HC-
IBITYyeMble 3aTPAYMBAIOT HA Hee BpeMeHU He 06oJbIle,
YyeM Ha BCe OCTaJIbHBIE TeMBI Kypca.

CoryiacHO yueOHBIM IpOTPaMMaM, Ha TeMbI (MOZYJIH)
B KypCe MOXKET BBIAEIATHCA PABIUYHOE KOJIUUECTBO
YacoB, COOTBETCTBEHHO, UTOTOBBIN TECT TOJIKEH CO-
Iep:KaTh KOJIMUECTBO BOIPOCOB, IPOIOPIIMOHAJLHOE
yacaM B Kypce. s OIEHKM JaHHOTO COOTBETCTBUSA
cucrtemMa 0OTOOpAa’kaeT HOJIIO0 BOIPOCOB KaiKION TeMBbI
B TecTe B I[€JIOM, & TaKiKe JOJU BOIPOCOB IO CJIOK-
"HocTH (puc. 4).

X = HOMED YDOBHA CROXHOCTH BONPOCA.
¥ - CpagHes apens Ha oTeeT (oex).

—Cpaiaaa Bpaan

20 — 100
YpoBenn BonNpoca - CRosHi ol

Lt Cpagmie BPEHA - 39 Ci.

40 —

35 o

30 —

25 4

20—
13
10—

5

0 =
i H 2

DaHHAn FUCTOMPANME NOKATREBAAT CPagHSR KONMLECTED BPaMaN

H3 OTEBETH N0 YPOBHED CNOMKHOCTH BONPOCA,

¥ - HoHep yDOBHA CROMHOCTH BONPOCA.
¥ - OTHOWEHHE NPABANLHED § 0SUEHY WHCRY OTEETOE HA BONEOC N0 YPOEHD CROMHOCTH BONPOCA.

. Cpeannih Gana

Yposexb sonpoca - Cpenwua
Cpegnwii Gann - 53,47

AaHHAR MNACTOMPAaNMa NOKAZHEAAT OTHOWEHHE NPABARGHEY OTEET 08
¥ oSupeHy GMCTY OTBETCE HA BONPOC NO YPOBHK) CAORHOCTHA BONPOCa,

2 3

Puc. 2. Anaaus 80Nnpocos8 no CALOMHHOCMU

X - HoMap TaMs BONpoCa.
106 — Cpaganii Gann
E 1]
A
o
B

30

TeHa Bon mu weoen

ans - 31.45

Cné.ﬂ.Hnn

[ NN

40
an
EL)
i

o
i 2 3 3 [ 7T ]

OAHHEA FUETOMPAMME MOKASEEIET OTHOWEHME NPASANLHEDY OTEETOR
¥ ofiesy uMCy OTEETOR H3 BONPGE ND TEME BONDOCA.

¥ = OTHOLEHAE MPASMNEHLDY K OGLYEHY Yathy OTBETOS HA BONPOC NG TEME BONPOLA.

X - HOMED TEHE BONpOCa.
¥« Cp@amee BREmA Ha OTBET (e,

= CREAHTE Bpaun

Tokn BONPOCA = DOpEME WHORR
Cpaguas spena - 41 cax,

1 2 3 L 3 £ r [

MaHHaA MMCTONPanMa NOKaZHEIET CPEOHEE KONHAECTEC BFEHEHH
H3 OTBETH MO TeMe BONPDCA.

Puc. 3. Ananus éonpocos

6 paspese mem
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PacnpegeneHve BONPOCOE NO TeMe

Ycrpoicreo 3BM: 36.67

OcHoBHans naMATe: 8

BHewHAR naMATe: 5.33

Cucramel
cuncnedns: 8.67
Mpoueccop: 8.67

Anrebpa normku: 6.567

PopMu yucen: 8
Wcropua pazewTis 3BM: 14

PacnpeneneHWe BOMPOCOE NO YPOBHID

f

[

CpeasHi: 46.6?_{

Nerkui: 26.67

Puc. 4. Pacnpedenenue 60npocoé no memam u YposHAM

IIpn Heob6xomMMOCTU IIpeIOJaBaTeJ b MOMKET IIO-
JYYUTH HETANTBHYI0 CTAaTUCTUKY II0 BCEM TeMaM, II0
KOJIMUECTBY BOIIPOCOB B TeMax, II0 CPeAHEMY BpeMeHU,
3aTpaynBaeMoOMy Ha OTBET, U T. A. (puc. 5).

IlogcucTeMa OTUETHOCTH IMO3BOJISET MIPOBECTH
CPaBHUTEJBHYIO OIEHKY Pe3yJIbTaTOB TECTUPOBAHUA 110
obomM asropuTMaM (aJanTUBHOMY U OOBIYHOMY) KakK

UL OTHEeJIBHOTO cTyAeHTa (puc. 6), Tak u AJIA IPYIILL
B 1esioM (puc. 7).

Crpaya TecTa IPOUCXOAUT II0 aJAlTUBHOMY CIie-
HapWIO, OJHAKO CHCTEMAa IIPOCYUTHIBAET DPe3YyJIbTAThI
u aJia guHeliHOTO ajnroputMa. CpaBHeHUE Pe3yIbTaTOB
TIOKa3bIBAET, UTO B OOJIBIIMHCTBE CJIyUaeB Pe3yJIbTaT
TecTa IO aJalTUBHOMY aJTOPUTMY HIIKe, UeM IO JIU-

AHaNK3 BONPOCOB TECTa NO THNaM

AHanus BONPOCOB TecTa

AHanus ananTUMBHOroO TecTa

- B ToM uHCne
N2 TeMa Bonpoca Konusecrso C nn Cp. BpemMA
e i TeRCTORBIX Cp. 6ann Cp. BpeHA  C WIOBPAXEHHAMK Cp. 6ann Cp. Bpesn
1 CWETémsl cuMcRanna 13 55.78 50 cex. 12 55.12 48 cas, 1 64.63 1 Mk, 21 caK.
2 Anrefpa noraka 10 67.27 40 cex. 10 67.27 40 cex. - -
3 MCTOpMR pazsaTus 3BM 21 52.91 40 cex. 20 53.58 41 cex. 1 37.78 26 cex.
4 DOpHb GWcen 12 33.68 41 cex. 11 36.6 42 ces. 1 5.56 31 cex.
5 Mpoueccop 13 50.44 36 cax. 10 35.14 45 cex. < 89.08 16 cex.
6 BHEWHAR NaMATE 14 67.55 34 cexr. 11 73.31 34 cax. 3 43.04 37 cex.
7 OCHOBHAA NAMATE 12 60.95 36 cex. 11 59.34 36 e, 1 76.32 35 cex.
8  YCTpodAcTeo 3BM 55 55.03 38 cex. 51 54.49 39 cex. 4 61.79 28 cex.
o B ToM uncne
N2 BEHb BONPOCA Konwuecrao Cp. bann Cp. epema
e e o TexcToBbix Cp. bann Cp. epena € nzobpamennamm Cp. bann Cp. Bpema
1 Nerxui 38 81.99 35 cex. 34 80.74 37 cex. 4 92.01 20 cex.
2 CpegHal 72 53.47 41 oo, 65 53.29 42 o, e 55.15 36 caw.
3 CRomHuid 40 23.41 39 cex. 37 24.26 40 cast. 3 13.16 37 cek.
Puc. 5. Cmamucmuka mecmuposanus cmydenma
Pe3synbTaTbl TECTUPOBaHUA
HazeaHue: 3KzamMeH (30 MrH.) _Ma”"“”:""“ anropuTr
. - Sp——— o — OBBIMHEIA BAFOPHTH N2 Tun sonpoca Konnuecteo Cp. bann Cp. Bpema
BbINONHKN: 1/1 :g "
Tecr navar: 2018-01-17 14:03:51 70 1 paz08em i2 2504 R
Tecrt okoHYeH: 2018-01-17 14:33:53 ;‘E 2 AHanorvuHslid GazoBoMy 5 60 1 MWH. 52 cek.
BpemMAa BoinonHednA: 30 MWH. 2 cex. 40 "
3 HaBOARLMA 5 75.4 34 cek.
OueHka: 43 6anna 30
ig 4 MUHMMENLHOMA CNoMHOCTI 0 - -
¢ Wroro: 28 62.54 1 muH. 4 cek.

Puc. 6. CpasreHue pe3ysbmamos mecmuposanus cmydenma
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Puc. 7. CpasreHue pe3yibmamos mecmupo8arus zpynmnvL

HetiHomy. Tak, Ha pucyHKe 6 0TOOpaKeHO, UTO TECT II0
aJaluTUBHOMY aJrOPUTMY OBLI CIaH CTyZeHTOM Ha 43
u3 100 GamioB (;MeBad yacTh PUCYHKA), a HOPHU caade
TecTa M0 OOBIYHOMY AJTOPUTMY CTYAEHT ITOJYUUJ OBbI
62,54 us 100 GanmoB (mpaBas YacTb PHUCYHKA). ITO
II03BOJIAET CHeJaTh BBIBOJ O 0OJIBIIEH 00beKTUBHOCTU
aIanTHUBHOIO ajIropuTMa U 00 MCKJIOUEHWU BapuUaHTa
«yragbIBaHUA» OTBETA.

Taxum o6pasoM, paspaboTaHHBIA MOAYJIb agalTHB-
Horo tectupoBanus B CIIO «Ctumysi» u peannsoBaHHbIE
B HEM MeXaHU3MBbI IT03BOJIAIOT Ha IPAKTUKE IPUMEHSATH
aJIrOPUTMBI aJalITUBHOTO TECTUPOBaHUs. B HacTOAIMIT
MOMEHT B aJallTUBHBIA PEKUM IIepPeBeIeHbl HECKOIbKO
TECTOB II0 PAa3JWYHBIM JUCHUIINHAM. [loJydueHHBIE
PesyJIbTaThI IO3BOJIAIOT CEJATh BEIBOJ, 00 aJallTUBHOM
MeToJe KaK 0oJiee TOUHOM IOLXOZe K OIleHKe 3HAHUI,
YTO IO3BOJIET PACCMATPUBATh €T0 KaK CPEJCTBO YIIPaB-
JIeHUs KauecTBOM O0pa30BaHUA.
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Abstract

The article presents the results of the use of adaptive testing in higher education institutions with the example of the LMS
Stimul implemented in Polzunov Altai State Technical University. The advantages and disadvantages of testing as an assessment
method are considered. On the base of analysis of modern educational trends, the conclusion is made about the relevance of the issue
of adaptive testing, taking into account the personal mastering of the material by the student.

A description of a testing system that making a permanent adaptation of the test to customize the test for the knowledge of a
particular student is given. The variant of the adaptive testing algorithm is given. A comparison of the results obtained using the
conventional test and the adaptive test is described. Analysis of the test results is carried out in the context of topics, categories
and types of questions. Based on the given examples, a conclusion is made on the effectiveness of adaptive testing.
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BBepgeHme

B coBpeMeHHOM OOIIeCTBE CTPEMUTENbLHBIMH
TeMIaMU OCYIIeCTBJAETCA CTaHOBJIeHUe Mu(GPOBOI
9KOHOMUKM, B KOTOPOU JaHHBLIE B 3JIEKTPOHHOI (hopMe
SABJAIOTCA TJAaBHEWIIUM (DAaKTOPOM IIPOM3BOJACTBA BO
BCeX 00JIaCTAX COIMAJTBHO-9KOHOMUYECKOH AeaTesb-
HOCcTH. B ycaoBuAX mu()poOBON SKOHOMUKH CHCTEeMAa
oOpasoBaHUA ABJAAETCA KJOUEBOUW cdepoil pasBUTUA
YeJI0BeUeCcKOoro moTeHnnata. KapauuaibHoe TOBBIIIIeHTe
KauecTBa JKU3HU HaceJaeHusa Poccuu, pocT KOHKYPEHTO-
CIIOCOOHOCTHY MPEAIIPUATHHN, PA3BUTHE HOBBIX (pOpM Je-
MOKPaTHUH 32 CUET IITUPOKOMACIIITAOHOTO MCII0JIH30BaAHUA
HUKT Bo Bcex o6JiacTsX KU3HM BO3MOXKHBI JIMIIb IPU
ycaoBuu npucraibHoro BHnManusa K MKT-o6pasoBanmio
HAaYMHAsA CO IIKOJbHOU CKaMbH.

IIporpamma «IludpoBas SKOHOMUKA», YTBEPKIAEH-
Has B utose 2017 roxa [1], ompexmesnsier 1meau u 3agaun
HOBOTO dKOHOMHUUYECKOTo yKJaza mo 2025 roma, B Tom
yucJie BKJIIOUAeT BOIPOCHI, CBSI3aHHbIE ¢ (pOpMUPOBAHU-
em UKT-koMIeTeHIIUIT B cuCcTEMeE OOIIEro, mpodeccuo-
HAJBHOTO U JOIOJHUTEJILHOTO oOpasoBanusa. K IV kBap-
raxy 2019 roga emepanbHbIe TOCyIapCTBEeHHEIE 00pa30-
BaTeJIbHBIE CTAHAAPTHI IIJIAHUPYETCA aKTyaJu3upoBaTh
¢ yueToM TpeboBaHUil K (POPMUPOBAHUIO KOMIIETEHITIIT
1u¢)poBOI SKOHOMUKY [JI BCeX YPOBHEH 00pa3oBaHUs.
BynyT o6HOBJIEHBI 11 00pa3oBaTEIbHBIE IPOIPAMMEI BCEX
ypOBHeiT 00pa30BaHUs B IeJIAX HUCIOJIb30BAHUA B yueo-
HOII JeATeJbHOCTU OOIIEI0JIb30BaTeIbCKUX U IIpodec-
CHOHAJBHBIX HMU(PPOBLIX mHCTPpyMeHTOB. K 2020 roxy
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IUCTAHIIMOHHEIE 00pa30BaTeIbHbIE TEXHOJOTUHN U DJIEK-
TPOHHOE 00yUeHNe CTAHYT HeOTheMJIEMOI YacThIO0 BCeX
00pa30BaTeJbLHLIX OpPraHuU3aInii.

B Crpareruu pas3BuUTHUA OTpacaum HHDOPMAIIU-
OHHBIX TexHoJoruii B Poccuiickoit Penepanuu Ha
2014—2020 roxsr u Ha mepcuexkTuBy g0 2025 roga [2]
oTMeuaeTcsa HeoOXOTMMOCTH COBEPIIEHCTBOBAHUS CO-
BPEeMEeHHOU IIPo(ecCrOHANIBHON MMOATOTOBKYU YUUTEJen
nHpOPMATUKY U IIpeIogaBaTeiedl TUCIUILINH B cdhepe
MHGOPMAIIMOHHBIX TEXHOJOTHH B Pas3JIUUYHBIX obpa-
30BaTeJbHBIX OpraHmsanudax. B moammcamHoOM 7 Mas
2018 roga Ykaze «O HaIlMOHAJBHBIX IEJAX U CTPATET -
YecKUX 3azauax passutus Poccuiickoit Penepanuu HA
nepuog xo 2024 roga» [3] IIpesunent Poccuu B. B. ITy-
THH YCTAaHOBUJI HEOOXOMMOCTD IOBBIIITEHUS TJI00aTbHOMN
KOHKYPEHTOCIOCOOHOCTH POCCUICKOro o0pasoBaHMUs,
BxoxkIeHus Poccuiickoirt Pemepanuu B UNCIO AECATH
BeAyIIUX CTPAH MUPa 0 KauecTBY O0IIero 00pa3oBaHms;
obecrieueHns MTOATOTOBKY BEICOKOKBATU(DUITMPOBAHHBIX
KaJpoB A ITu(ppPoBOi SKOHOMUKH; (GPOPMUPOBAHUS CH-
CTEeMBbI HEITPEPBIBHOI'O OOHOBJIEHUS PAOOTAIOIIINMY I'PaK-
JTaHaM’ KOMIIETEHITUI B 00J1aCTU IIU(PPOBOI SKOHOMUKHU.

IIpo6aema passutus UKT-kKoMIIeTeHTHOCTH IIeIaro-
roB paccMaTpuBaeTcs B paboTax MHOTUX MCJIeJ0oBaTe e
(M. B. Auucumosna, C. A. HKgauosa, T. C. Ilanunoii,
E. C. ITonar, 1. B. PoGepr, C. II. Yaamosa, O. B. ¥p-
coBoii, A. B. XyTopckoro u ap.). ABTOPEI B TOM YHCJE
MOJUYePKUBAIOT HEOOXOAMMOCTH HEIPEPBIBHOTO COBEP-
IIeHCTBOBAHUSA IIOI'OTOBKU I1€Jaroros B cepe IIpopbIB-
HBIX TH(POPMAIIMOHHBIX U MeJarornuecKnX TeXHOJOTUH
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C IeJIbIO MHTETPAIY IePeJOBLIX HAYUHBIX JOCTUKEHUHN
B chepe UT B yuebHbIe mporpaMmmsel [4—9].

B ycioBuAX MHOTOYPOBHEBOI CUCTEMBI IIOATOTOBKU
KaZpoB B BHICIIEH miKose PP marucrpatypa mpusBaHa
obecreunTs yriy0JeHHYO0 CIeNUaJIn3upPOBAHHYIO IOJ-
TOTOBKY B cooTBeTcTBUU ¢ TpeboBaHmamMu PI'OC, mpo-
deccuonanbabix u UT-cranmaproB [10—12]. Ogaum us
MIePCIIEKTUBHBIX HAIIPaBJIeHNI TPOo(heCCuOHATBHOM II0I-
TOTOBKU II€JJarOTUUECKUX KagpOB B cdhepe MPUMeHEeHU S
KT B oOpasoBaHum, MEPeIOATrOTOBKY 1 IIOBBLIIIECHUS
KBAIU(PUKAIUU MOXKET BBICTYIATh OOyUeHUEe B Maru-
crpatype mmo Hanpasienuio 44.04.01 «Ilegaroruueckoe
obpa3oBaHmMe» IO Marmcrepckoil nmporpamme «udop-
MAIlMOHHBbIE TE€XHOJIOTUU B OGpaSOBaHI/II/I».

KoHuenTyanbHble 0CHOBbI 06pa3oBaTenbHON
nporpammbl «<MHpopmaLnOHHbIE
TexHonorum B o6pasoBaHnn»

Marucrepckas mporpamma «MHpOpMaIOHHBIE
TeXHOJIOTUX B 00pa3doBaHuM» 10 Hampasaenno 44.04.01
«ITemarornueckoe o6pasoBaHme» peanausyercsa B Marau-
TOTOPCKOM TOCYZAapPCTBEHHOM TEeXHUYECKOM YHUBEPCHU-
rere uM. I'. 1. HocoBa (MI'TY mm. I'. 1. HocoBa) Ha
Kadeape OusHec-uHPOPMATUKU U HHPOPMAIIMOHHBIX
rexHosoruit (BAulT).

Ilensio 00pasoBaTEIbHON TPOTPAMMEI SBJISIETCA (POp-
MHUPOBAHNE U Pa3BUTHE OOIIEKYILTYPHBIX, 00IIenpodec-
CHOHAJIBHBIX U TPO(ECCUOHATHHBIX KOMITETEHITUH TI0 I1e-
JIaTOTUYECKUM, HAYYHO-MCCIIeTOBATEIbCKIM, TIPOEKTHBIM,
MeTOAMUECKUM BUAM MPO(ECCUOHATHHON NeaTeTbHOCTHI
B o0s1acTi 00Pa30BAHUA B COOTBETCTBUY C TPEOOBAHUAMM
®I'0OC BO u HamnpaBeHHOCTHIO (TIpodmieM) 06pa3oBaTe s b-
HOI TIPOTPAMMBI, TTO3BOJIAIOIINX BBIMYCKHUKY YCIIEIITHO
paboTaTh B cricTeMe 06pa30BaHUA U OBITh BHICOKOKBATH(U-
IIMPOBAHHBLIM ¥ KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE TPYZAa.
IIporpamma mpusBaHa obeceunTsh 00pasoBaTeIbHBIE Op-
TaHM3aIMU BOCTPEOOBAaHHBIMU BHICOKOKBATUMDUITMPOBAH-
HBIMU TT€JaTOTMYECKUMHU KaApaMu, KOTOphIe 00J1amaroT
KOMIIETEHIIUSIMHU B 00JIaCTV TPUMEHEHUS TeXHOJOTUYe-
CKOT'0 U AUAAKTHUUYECKOTO MIOTEeHIAaJIa COBPEMEeHHOI 1THd-
poBoit mHGOPMAIIMOHHO-00Pa30BaTEIbHOM CPEIbl U MOTYT
OIIEPATHUBHO PearupoBaTh HA aKTyaJbHbIe ITOTPEOHOCTH
COBPEMEHHOI'0 00Pa30BaAHMsI, BHICOKOTEXHOJIOI'IYHbBIE BbI-
30BBI HOBOM ITU()POBOII MHIYCTPUM.

Peanuzanua marmcTepcKoi IPOTPaMMBI OCYIIIECT-
BJsIETCS Ha OCHOBE TMPUHIIMIIOB HMCCJIEN0BATETHCKOTO,
WHTErPATUBHOTO, OTKPBITOTO U IMIPOEKTHO-OPUEHTUPO-
BAHHOT'O XapakKTepa o0yueHns. 3a cueT BapUaTUBHOCTHI
1 TpOPUIBLHOCTH, OOHOBJIAEMOCTH, AAANTHUPYEMOCTH
K HOBBIM 3alpocaM o0eclieumBaeTcs KaduecTBO o0pa-
30BaHMUsI MArKUCTPOB IEJarornyecKoro obpasoBaHuU,
CIIOCOOHBIX IPOAYIIMPOBATH HOBBIE 3HAHUSA U YCIEIITHO
peasn30BLIBATH MHHOBAIIMOHHBIE MeTOAUKM. CTPYKTYypa
MarucTepPCKOi MPOTpaMMBbI IIpeCcTaBieHa Ha PUCYHKE.

Marucrepckasd nporpaMMa IpegHasHaUeHa KaK IJId
BBINTYCKHUKOB-0aKaJIaBpOB HampaBjeHus «Ilegaroruue-
CKoe 00pasoBaHUe» Pa3JUUYHBIX MPOduUIeli MTOATOTOBKH,
TaK U OJA IIAPOKOT0 KPyra BBIMYCKHUKOB APYTHUX
HaIpaBJIeHUH, a TaK:Ke Js paboTalInux yuuTesei
U TIpemofaBaTesieii, afIMUHUCTPAIINN 00pa30BaTeIbHBIX
yupe:KIeHuit, odpasoBaTelbHBIX MeHemxepos, MT-
CIIeI[MAJINCTOB — Pa3paboTUMKOB MMPOTPAMMHBIX CPEICTB
00pa3oBaTeLHOTO HadHAUEHUSA U TIP.

AKTyanbHOCTb 1 0CO6eHHOCTI
o6pa3oBaTesibHON NPOrpamMmmbl

C TOUKU 3peHUNA NO3NLNOHNPOBaHNSA
Ha pblHKe o6pa3oBaTenbHbIX ycayr

AKTyaslbHOCTH 3asBJIEHHONU NIPOTPAMMBI C TOUKU
3peHus CcIpoca Ha 06pasoBaTeJbHBIE YCIYTH O0YCJIOB-
JIeHa COBPEMEHHBIM COCTOSTHMEM POCCHUIICKOI0 PBIHKA
TPyJa JJIs BRITYCKHUKOB IeIarormyecKuX HalpaBJIeHUH
TMOATOTOBKM, BO3PaCTAIOIIel IIOTPeOHOCTHIO OO0IecTBa
B BBICOKOKBATU(UITMPOBAHHBIX TIEJIarorax, BIaJeIOIX
MUDPOBBIMY KOMIIETEHIIUSAMU U CIOCOOHBIX peIaTh
IpUKJaZHBIE 3a7auu B cdepe HayKu, oO6pasoBaHU,
aKTHUBHO yYaCTBOBAThH B IIOATOTOBKE IIOAPACTAIOIIETO
TIOKOJIEHUSA K JKU3HU B I[U(POBOM OOIIECTBE.

B xome oOyueHusi B Marucrparype CTYIeHTHI U3Y-
YaOT IIepeJ0OBbIe JOCTUKEHUA IeJaroTUUeCcKoi TeOpUu
U TPAaKTUKU, IMOJYyYaloT YrJayOJeHHBIe CIeINajbHBbIe
3HAHUSA WHHOBAIIMOHHOTO XapaKTepa B Hay4YHON 00-
Jactu, GOPMUPYIOT KOMILJIEKC KOMIIETeHIUI, He06XO0-
OUMBIX IJIA WCCJIENOBAHUA, IPOEKTUPOBAHUA U Pea-
3a1uy 00Pa3oBaTEJBHOIO IIPOIlecca C UCIOJIb30BAHUEM
UKT.

B macrosiiee Bpems 109 oreuecTBeHHBIX BY30B pe-
anu3yT MAarucTepcKue IPOrpaMMBbI IO HAIIPABJIEHUIO
44.04.01 «Ilemarornueckoe obpasoBanue». Cpeau HUX
Beaylye BY3bI CTPaHbl: PoCcCUUCKUI rocyapCTBeHHBIN
megarornyeckuii yuupepcuter umenu A. U. I'epiena,
Kasauckuii (ITpuBosskcKuit) (hemepadbHBIN YHUBED-
curer, FO:xHBIN (denepasbHBIN yHUBepcurer, Bejro-
POACKUII TOCYyJapCTBEHHBIN HAIMOHAJIBHBIN UCCIEHO-
BaTeJbCKUNl yHuUBepcureT, Cubupckuii demepaabHbII
yuuBepcuteT, OpeHOYPrcKHUI T'OCyJapCTBEHHBIN YHU-
BepcuteT, TIOMEHCKUU rocyapCTBeHHBIN YHUBEPCUTET,
HoBropoackuii rocyjapcTBeHHBIN YHUBEPCUTET UMEHU
fpocmaBa Mygaporo, Bamkupckuii rocyaapcTBeHHBINR
memaroruuyeckuii yausepcuter uMm. M. Axmysiasl, Ho-
BOCHOUPCKUI TOCYZapCTBEHHBIN ITe[arornuecKuil yHU-
BepcuTteT, TOMCKUI rocyapCcTBEHHBIN ITearornuecKuit
yHuBepcuter, OMCKUI rocygapCcTBEHHBIN ITegaroruye-
CKUII YHUBEPCUTET, Y PAJIbCKUU TOCYJapCTBEHHbIN TIefa-
roruuecKkuii yausepcurer, FO:kHO-Y paabCcKuii rocyaap-
CTBEHHBIN T'YMaHUTAPHO-TIeJaTOTUYECKUH YHUBEPCUTET.

B Vpaabckom perumone u B UensasOuMHCKOII obJyiacTu
MOATOTOBKY II0O paccMaTpUBaeMOMY HAIPaBJIEHUIO
C aHAJOTUUYHBIM IpoduiaeM BeLyT YpalabCKUI Trocy-
IapcTBeHHBIN memarormuyeckuit yHusepcutetr (YpIlIlV,
r. Exarepunbypr) u FO:xHO0-YpaJbCcKuil rocygapCTBeH-
HBII TYMaAHUTApPHO-IEeNarorTuYeCcKnuii YHUBEPCUTET
(UTITY, r. Yenabuuck). Bolio:KeHHBIEe B OOIIUE mO-
CTYIl aHHOTAIIMHU W yueOHbIe IIJIaHbl JAl0T 0000IeHHOoe
IpejicTaBJIeHNEe O COJEPIKATETbHOM CTOPOHE TOATOTOBKH
¥ BO3MOXKHOCTAX BY30B IJIS Peau3aliuy 3asgBI€HHBIX
nenet u 3amady. OTAEIBHO CTOUT OTMETUTH 00Pa3oBa-
TeJILHYI0O IIPOTPAaMMy II0 paccMaTpPUBaeMOMY HaIpaB-
saenuto PTIIY um. A. U. Tepuena (Cauxr-IleTepOypr).
IIpencraBisioT uaTepec npoduan «HGOPMAIITMOHHBIE
TeXHOJOTruu B obpasoBaHuHU» U «KopmopaTuBHOE
9JIEKTPOHHOE O0yueHme» (peanmsyeMble B JUCTAHIIN-
oHHO# (opme). B mpoiecce o0yueHUSA IMTUPOKO HC-
TMOJIB3YIOTCST METOAUKU, TeXHOJOTUU U WHCTPYMEHTHI
3JIEKTPOHHOTO 00yUeHUA, CHHXPOHHBIE I ACUHXPOHHEIE
MeToAbl KOMMYHUKAIUI, KOJJa00paTUBHBIE TEXHOJO-
ruu. CKBOBHBIM B OPraHM3alluM Y4eOHOTO IIpollecca
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MEQATOTMYECKWE KALPbI

SIBJIAETCA ITPOEKTHBIN MOAXON — KaKJIbI MArUCTPAHT
MIPOEKTUPYET W CO3JAeT OPUTUHAJIBHYIO SJIEeKTPOHHYIO
UHOOPMAIMOHHO-00Pa30BaTEJbHYI0 CPEeLy, B KOTOPOI
OCYIIIECTBJIAET SKCIIePUMEHTAIbHYIO paboTy CO CBOUMU
obyuarmumMuca. YueOHbIe KYPChl afalTUDPYIOTCA IIOJ
MOTPe6GHOCTH 00YYaAIOIIUXCA C BO3MOYKHOCTHIO OPTraHM’-
3aIU WX WHAVBUAYAJBHBIX TPACKTOPUU MOJYyYEHUSA
HOBBIX 3HaHHUI. MarucrtpaHThl IPHUOOPETAIOT YMEHUS
MIPOEKTUPOBATH TearornuecKue CIleHapuu BHEIPEHUA
MYJbTUMEIUIHBIX TeXHOJOTUHN B KYJIbTYPHO-00pa3oBa-
TEJBHYIO0 CPemy

B mesnom paccMoTpeHHBIE HaMU 00pasoBaTeIbHBIE
nporpaMMbl 1o HanpasieHuo 44.04.01 «Ilegaroruue-
cKoe obOpasoBanme» ¢ mnpoduiem «MHGOPMAIMOHHEIE
TeXHOJIOTHMU B o0pasoBaHuU» (MIu OJUBKUMHU K HEMY)
COOTBETCTBYIOT COBPEMEHHBIM TPeOOBAHUAM DPa3BUTUSA
TearoTnuecKoil HayKu 1 MHGOOPMATUKM: OOJIBIITUHCTBO
BY30B IPUMEHAIOT METOAUKU 3JJIEKTPOHHOTO U CMe-
LIaHHOTO O0ydYeHUs, UCIOJb3YIOT COIMAJbHBIE Mequa
[JIS OpraHu3anuu 00pa3oBaTeJbHBIX B3aUMOIeCTBUIL;
UCIOJb3YIOT B PA3JUUYHBIX BapUAUAX IPOEKTHBIN
noaxon; (opMHUPYIOT KOMIIETEHIIMK aHaau3a u oTdopa
addekTuBHbIX coBpeMeHHBbIX MKT-umHCTPYMEHTOB s
pelureHus 3a7a4 IpodeccroHAJbHON neATeJTbHOCTH,
MIPOTHO3a BOCIIUTATEJNHHOTO BIANSHUA 00pa30BaTEIbLHOMN
cpelbl 1 MUHUMU3AIIUU HETaTUBHOTO BJIUAHUSI BUPTY-
aJILHOTO B3aUMOJEMCTBUA.

Peanusainusa moATOTOBKM MaruCTPOB IO IPOMUIIIO
«HDpOopMAIMOHHBIE TEXHOJOIMU B 00pasOBAHUU» HAa-
npasierus 44.04.01 «Ilemaroruueckoe obOpasoBaHUE»
B MI'TY um. I'. 1. HocoBa Tak:ke mMeeT PSAA OTJIUUM-
TeJbHBIX ocobeHHOcTeli. OOpasoBaTenbHaAsA IIporpaMMma
MI'TY HocuT BBIpaYKEHHBIN IPAKTHUKO-OPHUEHTUPOBAH-
HBI XapakKTep, XapaKTepusyeTcsa MIIUPOKUM UCIIOJb-
30BaHUEM WHHOBAIIMOHHBIX TEXHOJIOTUII 00pa3sOBaHUA
(cmemanHoe oO0yueHMEe, MPOEKTHBIM IOAXOM, KOMIIe-
TEHTHOCTHO-OPHMEHTHUPOBAaHHOE O0yUYeHUe, aJalTUBHOE
obyuenue, reiimuduranmusa u ap.). B o6pasoBaTenbHbIN
IIPOIECC aKTUBHO BHEAPAIOTCA HOBEHINIME HAYUHO-Me-
TOAUYECKVEe U TeXHUUEeCKHe, MHTEePAKTUBHBIE (HOPMBI
o0yueHns, 9JeKTPOHHBLIE 00pas3oBaTeIbHBIE PECYPCHI.
B mporecce o6yuyeHuss B MarucTpaType MaruCTPBI
MOJy4aioT cepTUGUKATHI MO0 M3yYaeMbIM B paMKax
CaMOCTOATEIbHON PAaGOThl MAaCCOBBIM OTKPBITHIM OH-
nanH-Kypcam mo UKT-remaTuke, Mo MeTOAUKE IIPEIO-
naBaHUusA MHGQOPMATUKY, IICUXOJIOTUY U IeZaroruke (CM.
IIpunoxenue — «IlepeueHb BHEITHUX OHJIAH-KYPCOB,
HUCIOJIb3YeMBbIX IpPU 00ydeHUU»). s mpoBemeHUA
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUN 1Mo mHOOpMAa-
THKe U THGHOPMAIIMOHHBIM T€XHOJOTUAM 000PYIOBaHBI
CIIenaIn3uPOBaHHbIE ayAUTOPUN, KOTOPhIE OCHAIIIEHBI
COBPEMEHHOM KOMIIbIOTEPHOUN TeXHUKOM, He0OOXOTUMbIM
nepudepuHHBIM U MYJIbTUMEIUNAHLEIM 000PY/I0BAHUEM.
IIpodeccopcko-mipenogaBaTeabCKuil cocTaB Kadeapsl
BUulT orimuaerca BBICOKMM YyPOBHeM mHpodeccuo-
HaJu3Ma, COTPYAHUKU Kadeapsl BeAyT aKTUBHYIO
yu4eOHO-MEeTOAUUYECKYI0 U HAyUYHO-UCCJIeT0BATEIbCKYIO
IeATEeTHHOCTD.

Ocoboe BHIMaHUE yaesaeTcsa paboTe co CTyAeHTaMu,
KOTOpble TPUHUMAIOT aKTUBHOE yUYacTue B HAyUHO-UC-
CJIeJOBATEIbCKOU JeaTelbHOCTU. B moprdene ucciaeno-
BaTeJbCKUX IIPOEKTOB Kadeapsl 6usHec-uHGOPMATUKYI
u nHPopManuoHHbIX TexHogorun MI'TY um. I'. 1. Ho-
coBa (ABJISIONIENCA BBIMYCKAIOIIEH II0 MaruCTepPCKOi
nporpamme « M HGOPMAIMOHHBIE TEXHOJIOTUY B 00paso-

BAHUM») MOJKHO BBIJEJUTHb TEMbI, CBSI3aHHBIE C I'yMa-
HUTAPHBIMU aclleKTamMu o0ecrieueHuss HHPOPMAIIMOHHON
6esomacuoctu [13—15], mpumenenuem cepBucos Beb 2.0,
METOIOB reiiMuuKaIuu, JOI0JHeHHO! U BUPTYaIbHOMI
peanbHOCTH B 06paszoBanuu [16—20], nHTELIEKTyaTbHOMN
HOAIeP:KKO0i oO0pasoBaTeJbHBIX IIpolieccoB [21—24],
OHJIAITH-00pa30BaHMEM, CMEIIaHHBIM U MOOUJIBLHBIM
obyuenuem [25, 26], cemanTMueckuMm BebGom, mHTEp-
HeToM Beiedl m aAp. OIBIT opraHmsanuu IIPOEKTHON
IesITeJILHOCTH OOYYAIOIUXCA IIPU Pealns3allid Maru-
CTepPCKOoi mporpaMMbl « MH(GOPMAInOHHEIE TEXHOJIOTUHT
B o0pasoBaHUM» IOAPOOHO IIpeACTaBJIeH, HAIPUMED,
B crathbe [27].

MarucTpaHThsl IO PYKOBOACTBOM IIperogaBaTeseit
Kadenpsl MPUHUMAKOT aKTUBHOE ydacThe B MeKIyHa-
POIHBIX CTyIeHUECKUX COpeBHOBaHUAX B oOsactu UT,
3aHUMAIOT IIPUB30BBIE€ MecTa BO BecepocCUiCKUX OJTMMIIH-
amax, BEINI'PLIBAIOT 'PAHTHI HA HAYYHbBIE WCCJIELOBAHMS
M CTA’KMPOBKU. SHAUUMOCTH IPOBOAUMBIX HCCJIEI0BA-
HU moATBepikJeHa pasiaumuHbiMu rpantamu (PTHO®,
PODOU, TEMPUS, B pamkax nporpamMmmsel EBponeiickoro
Corosa «IIpoekThl pa3BuUTHUA IMOTeHIIMAJa (BBICIIIErO
obpasoBanus)», riaobanbHOM mHHUIHATHBBI Microsoft
Youth Spark mpm mopmep:xke xopmoparuu Microsoft
u 1p.). B ob1acTu undopmaTusanum o6pasoBaHUSI U Me-
Toguku o0yueHnsa MKT-gucriuninEaM rpanTaMy ObLIN
orMmeueHEI 60jiee 30 IPOEKTOB, B 00IACTH TeXHUUECKIX
Hayk — 6Gojee 20.

Bousbiiioe 3maueHme B YCJIOBUAX TIIYOOKMX TEXHO-
JIOTUYECKUX U3MEHEHNH B HH(POPMAIIMOHHOM 00IIIecTBe
¥ BO3PacCTaIero KyabTypoJorndeckoro Bauauaus KT
Ha IoApacTarolee IMOKOJeHNe NMeeT 00beJUHEeHNe II0-
TeHI[HAJa TPO(ECcCCOPCKO-IPEIoIaBaTebCKOr0 COCTABa
YHUBEPCUTETA U CIEIHAJNCTOB, PadOTaKINUX B pas-
JIMYHBIX OTPACIAX ITU(PPOBOIT 9KOHOMUKHU, B TOM UUCJTIE
u B cepe nudpoBOro 00pa3oBaHUA.

CBA3nM ¢ PbIHKOM TpyAa 1 Kno4yeBbiMN
pa60ToAa'rem|M|/|

B nporpamwme «IudpoBas skoHomuka» [1] o6o3HA-
YeHBl Pas3JIUYHble HANIPABJIEHUA, B TOM UNCJIE yUacTHe
BBICOKOTEXHOJIOTUYHBIX OTEUYECTBEHHBIX KOMIIAHUM
B (hopMUPOBAHNY CTPATETUH PABBUTHUS BY30B, KOTOPHIE
TOTOBAT CIIEITUAJIUCTOB A ITUMPPOBOI SKOHOMUKHU.

IToTeHIIUMANBHLIMU KJIOUEBBLIMU Pab0OTOmATEIAMU
BBIIYCKHUKOB MarucTpaTypsl « MHGOPMAIMOHHLIE TEX-
HOJIOTHU B 00PAa30BAHUU» SBJIAIOTCS:

e oOpasoBaTeJbHbIe OPraHU3AIUU TOIIKOJLHOTO,
HaYaJIbHOTO 00IIero, OCHOBHOTO O0IIEro, CpeaHero
o01tero oopasoBaHusA, IPOGECCHOHATBHOTO 00Y-
YeHUsA, TpodecCroHaATHLHOTO 00Pa30BaHNMA;

e OpraHmW3aIuu, OCYIIECTBJSIONINE MOMOJHUTENh-
Hoe oOpasoBaHUe OeTel U B3POCJBIX, JAOTIOJHU-
TeJabHOE IIpodeccroHalbHOEe 00pasoBaHue;

e yueOHBIE IIEHTPHI, ITOAPa3eIeHNsT OpraHn3aIuii,
3aHUMAIO[ecs KOPIOpATUBHBIM OOyueHHeM,
IPOBOAAILIVIE OTOOP KaAPOB, TPoheCCHOHATIbHYIO
cepruduramnuio UT-coenuanucros;

e UT-rommaHum, OpraHmsanuu, 3aHUMAaIOIIUe-
cd paspaboTKON HpOrpaMMHOI0 o0ecleueHmsd,
WCIOJb3YEeMOTO B KOPIIOPATHBHOM OOyUeHUH,
B cucTeMe 0o0pasoBaHUA, B IpodeccruoHaIbHOI
TMOJATOTOBKE U IMEPEHOoATOTOBKE KaapoB U IP.
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BszaumogeiicTBue Kadenpsl IIpu peaansanuy Maru-
CTEPCKOM IPOrpaMMbI 1 IOTEHIINATLHEIX paboTozaTeeit
peanusyercsa MOCPeACTBOM:

e TIpHUBJIEUEHUS MOTEHIIMAJIbHBIX paboTomaTesieit

¥ UX 00beJUHEHN K 00pa30BaTeILHOMY IIPOIECCY
Kak Ha cTaguu paspaboTKuU caMoil 00pa3oBaTeb-
HO¥M IporpaMMbl, TaK U Ha CTAJUU peau3aiiuu
IPOTPaMMBI ¥ IPOBEEHU UTOTOBOI aTTeCTaIlUuU
00yUaroInuxcs;

e B3ammozelicTBuA ¢ obpasoBaTenbHbIiMu u MT-
opranmusanuAaMU II0 BOIPOCAM YUYeOHBIX U IIPO-
U3BOJCTBEHHBIX MPAKTUK CTYIEHTOB;

e OpraHmsaliiy B3aWMOJENCTBUS C 00pa3oBaTesb-
HBIMU OpPraHU3anuAMY, yuebusivMu reaTpamu UT-
KOMITAaHUH ¥ IIP. II0 BOIIPOCAM TPYAOYCTPOMCTBA
BBITYCKHUKOB;

e B3aMMOJIEHICTBUSA C OPTraHUBAIUAMY TI0 BOIIPOCAM
BPEMEHHOH 3aHATOCTH CTYAEHTOB YHUBEPCUTETA;

e opraHusanuu TPohOPUEHTAIMOHHBIX MEPOIPUI-
TUH AJIS CTYAEHTOB ¢ IPUBJIeUeHreM paboToaTe-
Jieli ¥ 3aMHTEPeCOBAHHBIX JIUII;

e OpraHmu3aluu U MPOBeJeHUS HAYUYHO-KUCCJIEI0Ba-
TEJIBCKUX MEPOIPUSATHS;

e (hopMHUPOBAHUA U OCHAIIEHUSA TPOTPAMMBbI 00yUe-
HUSA, ONpPeleIeHNA TeXHOJOTUUECKUX ILIaThopPM
u ap.

Takoif moAXO0J IIO3BOJISIET ONEPATUBHO BJIUATH Ha
cozepskaHue 00pas3oBaHUA, OPUEHTUPOBATH CTYAEHTOB
Ha KOHKDETHYIO OyIyIIYIO NeATeJbHOCTh U Jake (B He-
KOTOPBIX CJIyuasx) COBMeIAaTh 00pa30oBaTeJbHYIO Aes-
TeJbHOCTh C HAYUHO-KUCCJIe0OBATEIbCKOM.

B mesiax coBepiiteHCTBOBAaHM A 00pa30BaTEIbHOI IIPO-
TPaMMBI, a TaK:Ke TMOBBIIIEeHNA KOHKYPEHTOCIIOCOOHOCTH
MOJIOJBIX CHEIMaIICTOB IMTOTeHIINAIbHbIe paboTomaTe
u ux 0o0beIUHEHUSA NIPUBJIEKAITCA K 00pasoBaTesb-
HOMY IpoIlecCy KaK Ha CTaguu pa3paboTKU caMoit
mporpaMMbl, TaK M HA CTaAUU HUTOTOBOM aTTeCcTaluu
o0yyaronuxcsa. ITO MO3BOJISET OIEHUTh KauecTBO 00-
pPa30BaTEJBLHON NEeATEJIHLHOCTY M YPOBEHb COOTBETCTBUSA
TMOATOTOBKY BBINYCKHUKOB TpeGoBaHUAM mpodeccro-
HAJIBHBIX CTAHAAPTOB, a TaKKe TPeOOBAaHUSAM DBHIHKA
TPpyZa K CIeIUaJuCTaM COOTBETCTBYIOIIETO MPOMUI.
KiaroueBrble paboTomaTenu (B TOM UmMCJIe PYKOBOAUTEIN
00pa30BaTeNbHBIX YUDPEKAEHU) MPUBJIEKAIOTCA LA
paspaboTKM U PeIeH3UPOBaHUA 00Pa30BaTEIbHOI IPO-
I'paMMBbI, K OIl€HKE€ BBIIIYCKHBIX KBaJII/qu)I/IKaLH/IOHHI:IX
paboT MarucTpaHTOB. PeanusyioTcs HaydHO-UCCJIENO-
BaTeJIbCKME TPOEKThI MAruCTPAHTOB IEJarOTHYeCKOTO
o0pa3oBaHUs 110 TeMaM, IPeAJI0KEeHHBIM padoTomaTes-
mu. Hampumep: paspaboTKa Kypca IO POOOTOTEXHUKE
JJISI CUCTEMBI JOTIOJHUTEILHOTO 00pa30BaHUA eTell 1o
3axa3dy MOY COIII Ne 56 r. Marauutoropcka, MeTOAUKHI
MPUMEHEHUsT MEHTAJbHBIX KapT IpU 00yueHuu nHMOp-
matuke B V—IX KJjaccax o0111eo0pasoBaTeIbHOM IITKOJIBI
MOY COIII Ne 33, mpoeKThI IO paspabOTKe 3JIEeKTPOHHBIX
y4e0HO-MEeTOANUYECKIX KOMILJIEKCOB «JKOHOMETPUKA»,
«IIpumenenne ProjectLibre misa yupasienns oo6pasosa-
TeJbHBIMU MPOEKTaMU» [JIA CTYyJEHTOB By3a, CO3MaHUe
aBTOMATU3WPOBAHHOM CHCTEMBI MOHUTOPUHTA KOHTEHTA
¥ aKTHUBHOCTHU IIOJIB30BaTEJIe 06pa30BaTEJHHOTO IIOP-
tasa MI'TY uwm. I'. WI. HocoBa u gp. Takike BBINIOJHA-
oTca paboTsl o 3akasy npexnpudaruit UT-maaycrpun,
HaIIpuMep, TaKue MIPOeKThI, KaK: IPpUMeHeHre POOOTOB
TeJIEIPUCYTCTBUS B MHKJIIO3WBHOM oOpasoBaHuu (co-
BMecTHO ¢ HITO «AHIpouaHasa TeXHUKA» ), IPOEKTUPO-

BaHUe OHJANH-CcepBUca AJsI aBTOMATU3AIUM IIO00pa
HUT-cunenuanucToB B YCIOBUAX ITU(PPOBOA SKOHOMUKK
u ap. CoBmMecTHO paspaboTaHHBIE METOOUKMN U TEXHO-
Joruu, yueOHble T0CO0UA U MEeTOAMUYEeCKNe MaTepuasbl
aKTHUBHO MCIIOJB3YIOTCA B PEaJbHOM 00pa30oBaTeJIbHOM
mporiecce B 00pa30BaTeIbHBIX YUPEIKICHUAX.

IIpoBomATCA COBMECTHBIE C MOTEHIIUAJBHBIMU Da-
0oTomarensaMu MPOMOPUEHTAIIMOHHBIE MEPOIPUATUA
IJIs ITKOJBHUKOB ropoza u obJjacTu Ha 6ase By3a (00-
pasoBaTeJbHBIN IIPOEKT «Bynb B TpeHIe — mpodeccun
nudpoBoro 6ymyIiero»). OpramusyoTca OJUMINALLI,
MacTep-KJacChl AJIs yJalluxcsi o0pasoBaTeIbHBIX yU-
peskaeHu ropoaa u 061acTH ¢ yuacTueM paboTomaresieit
¥ MarvCTPAHTOB IIefarormuyecKoro o0pasoBaHUsA IIO
nudPOBEIM TEXHOJIOTHAM. PeaausdyloTcs COBMECTHBIE
KOHKYPCHI, OJIUMIINAALI ¢ PA3IUYHBIMU 00Pa30BaTeIhb-
HBIMU YUPEKIEHUAMU, YUeOHBLIMU IeHTpaMu (Halpu-
mep, KoHKypce «UT-mpopeiB» coBmectHo ¢ AHO IIIO
«KopropaTuBHbIil IIeHTDP IIOATOTOBKK Kaapos «Ilepco-
HaJ»). [IpoBoAATCSA aHKeTHPOBaHME, OIIPOCKHI paboToaa-
TeJiel 1Mo BbIACHEHUIO moTpedHocTu B UT-cnenuanucrax
U CTPYKTYDPHI UX KOMIETeHTHOCTel. OCyIecTBIAIOTCA
cbop m mpengocraBiieHHMe HMHMOPMAIUU O IIPEAIIOUTe-
HUAX U TpeboBaHMSAX paboTomaTesieli, IpPeAJOKeHUSIX
0 BaKaHCUAX Ha BpeMA KAaHUKYJ, O CTa’KUPOBKAaX,
paKTUKax, BoJoHTapuare. CTyZIeHThI yY4aCTBYIOT B Ap-
MapKax BaKaHCHUi, B IporpaMMax IOIOJHUTEIHLHOTO
obpas3oBaHus, MpeAJaraeMbiX PadOTOgaATeNAMU, U IIP.
OpraHmsyoTcs IPe3eHTAIlNN JesITeIbHOCTH Pa3InIHbIX
opramusamuii, BO BpeMs IMPOBeIeHUS KOTOPLIX pabo-
TOJaTeJU MMEIOT BOSMOJKHOCTH IIPEICTABUTH CTYIEH-
TaMm chepy cBoeil meATENILHOCTM U OCHOBHBIE 3ajaum,
IEHHOCTU U JOCTUKEHUS, MPEAJOKUTH BO3MOYKHBIE
CTa’KMPOBKU, MeCTa MPAKTUKU U BaKaHCUM, a TaKiKe
chopmyrupoBaTh TPeOOBaHU A, KOTOPEIE TPEAbABIIIOTCS
K OyAyIIIUM COTPYIHUKAM.

Ilo oxoHuaHuUM O0yUeHUS B MarucTpaType BbI-
MIYCKHUKK Pab0TalOT MPerofaBaTelaMu NH(POPMaTUKI
u UKT B oOpasoBaTeJbHBIX yUupe:KAeHUAX (IIIKoJIax,
KOJLIeJKaX, By3ax), B OPraHU3AIUAX JOMOJHUTEIHHO-
ro o0pasoBaHNs, B KOPIOPATUBHBIX 00pa30oBaTeJIbHBIX
IEeHTPaxX, B IeHTPaX JUCTAHIIMOHHOTO W 9JEKTPOHHOTO
o0yueHUA HA TAKUX MOJIKHOCTSAX, KaK: YUUTEJIb WH-
(opmaTuku, megaror AOMOJHUTEILHOTO 00pasoBaHUI,
OpraHms3aTop MPOEKTHOTO 00yueHus, OU3HEC-TpeHep,
TPEHUHT-MeHeAKep, CHeIUAJNCT JUCTAHIIMOHHOI'O 00-
pasoBaHus (OHJIANH-00PA30BaHU), Pa3pabOTUNK 00yUa-
IOIUX ITPOTPAMM, MAaCCOBBIX OTKPBITHIX OHJIANH-KYPCOB,
KOOpArHATOP 00pasoBaTeIbHOU OHJIANH-IIAT(OPMEI
U ApP. BBIMYCKHUKM MOTYT OCYIIECTBJIATH Ipodeccuo-
HAJIBHYIO IeATeIbHOCTh U B APYTHX 00JACTAX u/uiu
cepax.

BbiBOogbI

HMuuamuunoe passutue poinka MKT, moBcemecT-
HOe WCIIOJIb30BAaHNE MPOPBHIBHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTUH BO BCEX OTPACAX 9KOHOMUKY BBIABUTAIOT
Bo3pacTarIlue Tpe6oBaHU K MOATOTOBKE KaJpOB AJs
1 POBOIl DKOHOMUKY HAUMHASA CO IIKOJHHON CKaMbH.
B ycioBuAx ypoBHEBOWl cHUCTEeMBI O00yueHUs Heo0XOo-
IUMOCTH B TIOATOTOBKE CTYAEHTOB IO MATUCTEPCKOI
nporpamme <« HQOPMAIIMOHHBIE TEXHOJOIHMU B o0pa-
30BaHNN» 00yCJIOBJIEHA BO3PACTAIOIIEeH MOTPEOHOCTHIO
cepsl 06pa3oBaHUA B CIENUAIUCTAX, 00JIaTAIOITUX



MEQATOTMYECKWE KALPbI

KOMIIETEHIIUAMEU B 00JIACTH MPUMEHEHUS TEeXHOJIOTH-
YEeCKOT0 U AUTaKTUYEeCKOT0 ITOTeHIINAIa COBPEMEHHBIX
UKT, cmocoGHBIX OIEPATHUBHO pearupoBaTh Ha aKTy-
ajnbHBIe TOTPEOHOCTU COBPEMEHHOTO 00pas3oBaHUA,
BBICOKOTEXHOJIOTUYHBIE BBIBOBHI HOBOI IU(PPOBOI
UHIYCTPUU.

CrenuaancTbl, BBHIITyCKaeMble II0 MAarmucTEpPCKOM
mporpamme «HGOpPMAIIMOHHBIE TeXHOJOTUN B 00paso-
Bauuu» mo HampasiaeHuo 44.04.01 «Ilegaroruueckoe
oOpasoBaHme», KoTopas peanudyercdad B MarauTorop-
CKOM TOCYZapCTBEHHOM TE€XHHYECKOM YHUBEDPCUTETE
um. I'. . HocoBa Ha kagenpe OusHec-mH(pOPMATUKHI
1 nHQOPMAITMOHHBIX TEXHOJIOT U, CETOLHSA IINPOKO BOC-
TpebOBaHbI HA PHIHKE 00pa3oBaTeIbHBIX YCAYT, B cdepe
OpraHMBaIluM OTAbIXa U pa3BJieueHUii, B 00JIaCTU pas-
PaboTKM IPOrpaMMHOI0 00ecIIeueHUs: B IITK0JIaX, By3axX,
VUPEKAEHUAX MPO(PECCUOHATBHOTO U JOTIOJHUTEIHHOTO
00pa3oBaHud, B PECYPCHBIX IIEHTPAX, B KOPIIOPATUBHOM
TIOBBIIITeHUN KBasmupuranuu, B UT-KoMIaHUAX, YIPEIK-
MEHUAX KYJbTYPHI U OP. ITO 00YCJIOBJIEHO MPOIECCOM
uHdOpPMaTU3AINY 00PA30BAHUA; PASBUTUEM 9JIEKTPOH-
HOI'0, AWCTAHIIMOHHOI'O0 00pas30BaHWsA U pacIIupeHreM
HWCHOJIb30BAHUSA OHJIAWH-KYPCOB B 00pasoBaHmuu; He-
00X0IMMOCTBIO COBEPIIEHCTBOBAHUA METOLUYECKOTO
obecreuennsi paspadboOTKU IIHU(PPOBLIX PECYPCOB HOBOTO
TIOKOJIeHU A, BHEAPEHUS HOBBIX METOAWK B3aUMOEMH-
CTBUSA B BUPTYaJbHOU cpelie U IIp.

B mesoMm ombIT IMOKAa3bIBaeT IIOJIOMKUTEJbHYIO
guHaMuKy dopmupoBanusa WKT-kommereHnuii y BbI-
NYCKHUKOB MarucTpaTypbl, IIO3BOJIAIOIINUX YCIIEIIHO
pemaTh 3alauy COBPEMEHHOT'0 00Pa30BaHMUA B YCIOBUAX
nHpOpPMAaTU3aA U U HU(PPOBU3AIUA.
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MpunoxeHwne
MNMepeuyeHb BHELWHNX OHNANH-KYPCOB, NCNOJb3yeMbIX Npu 06yueHnn
Haumenosanue .
Wupexc HazBanwme oHJaliH-Kypca
IUCIIUILINHBI
B1.B.1 CoBpeMeHHBIe IIpOOJMeMbl HayKu | Puiaocodusa 1 METOLOJIOIUSA HAYKM:
1 06pasoBaHusA https://openedu.ru/course/urfu/PHILSCI/
Moii gpyr — po0oOT: BBeieHHEe B COIMATBLHYIO POOOTOTEXHUKY
(My Friend is a Robot: Introduction to Social Robotics):
https://www.coursera.org/learn/moy-drug-robot
B1.B.2 Metonmosorusa m metroner HaydyHOTO | MeETOABI 9KCHEPTHBIX OIEHOK:
nccienoBanus B cepe UT https://www.intuit.ru/studies/courses/1070,/282/info
CraTrcTUYecKre MeTOAbl B I'YMAHUTAPHBIX WCCAEJOBAHUAX:
https://www.coursera.org/learn/statistics-for-humanities
B1.B.3 NudopmanuonHo-koMmmyHuKamnu- | CoBpeMeHHbIe 00pa3oBaTeIbHble TEXHOJOTUM: HOBBIE Meaua
OHHBIE TEXHOJIOTUM B 00pa3oBaHUM | B KJacce:
https://openedu.ru/course/misis/INFCOM/
F1.B.4 Iles10BOIi MHOCTPAHHBIHN A3BIK Anrnmiickuii a3pik 1y UT-coenuaincros:
https://www.intuit.ru/studies/courses/3691,/933/info
B1.B.O/I.1 Konmenryanbabie ocHOBBI Mojeaun- | OCHOBBI ITe[larOrMYeCKON AesTeIbHOCTH:
poBaHUA obpasoBaTelbHOTO Ipo- | https://openedu.ru/course/urfu/EDUBASE/
CTPAHCTBA B IPENOJAaBAHUYN UHDOP-
matuku u UKT CoBpeMeHHbIe MOJEJIN OOIIeCTBEHHOTO IIapTHEPCTBA B 00IIeM
o0pas3oBaHUN:
https://universarium.org/course/428
KoMItleTeHTHOCTHO-OPHEHTUPOBAHHOE 00yUeHNe B BHICIIIEM
00pasoBaHUU:
https://www.intuit.ru/studies/courses/14617/1292/info
B1.B.O/1.2 IIpoexTupoBanue o6pazoBaresbHOT0 | MHGOPMAIIMOHHBIE TEXHOJOTUN AJIS YUUTEJeH IIKOJ:
nporecca 1o uadopmaruke u UKT | https://www.intuit.ru/studies/professional_skill
improvements/1509/info
Intel «O6ydenue mna 6yxymiero»: https://www.intuit.ru/studies/
courses/77/77/info
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OxoxyaHue nNPUJLOMdCeHUA

HaumenoBanue .
Nunexc HasBanue oHjaliH-Kypca
IUCIUILINHEI
B1.B.0Z.3 MeToguka U TeXHOJOrMu mpemno- | «I[IpoABHHYTBIE» AJTOPUTMEI HA YPOKAX MH(OPMATUKMI:
IaBaHUA MHPOPMATUKI https://www.intuit.ru/studies/curriculums/14077/info
Tlemaroruka u ICUXOJIOTUS BBICIIEH IITKOJIBI:
https://openedu.ru/course/tgu/PEDPSY/
B1.B.011.4 VYupaBieHue mpoekTamMm B o0paso- | TexHoJIOrMM NMPOEKTHOTO YIPABJIEHUA NIPU Peasn3aruy IporpaMm
BAaHWUU pasBUTHA 06PA30BAHUA:
https://universarium.org/course/442
TIpoeKTHOE yIpaBiieHNe IPYU Pealnus3alu [[eJEeBbIX IIPOrpaMM
pasBuTHsA 00pPa30BAHUSA:
https://universarium.org/course/670
B1.B.O/1.5 CoBpemeHHbIe cpezicTBa auaruHocTu- | CoBpeMeHHbIe 00pa3oBaTeIbHbIe TeXHOJIOTUN:
KU U OIleHUBaHUA o0pasoBaTeasHoro | https://www.intuit.ru/studies/professional retraining/16257/
mpoiecca info
TecTupoBaHNe B COBPEMEHHOM BBHICIIIEM 00Pa30BaHUM:
https://www.intuit.ru/studies/courses/14593/1290/info
Breenue B mpakTUUECKOe TECTUPOBAHUE:
https://www.intuit.ru/studies/courses/1023,/300/info
B1.B.0/1.6 JlnHOBaIMOHHBIE METOABI U TeXHO- | Kak cTaTh HacTaBHUKOM IIPOEKTOB:
JIOTHH BJIEKTPOHHOTO OGYUIeHIs http://project.lektorium.tv/tutor
Teopus pereHnsa M3006PETATENBCKUX 3a0aU:
https://openedu.ru/course/urfu/TRIZ/
B1.B.]IB.1.1 Nudpopmanunonnasa GesomacHocTh | IIpaBoBoe perynupoBanue otHoleHuil B Murepuere. Poccuiickas
06pa3oBaTENbHON CPEIbL IepCIeKTUBA:
https://openedu.ru/course/spbu/PRAVREG/
B1.B./IB.1.2 WnrennekTyanbHbIe CUCTEMEL B 00- | OTKDBITHIE CUCTEMBI U MHTEJIEKTyalbHasd cobcTBeHHOCTh B UT:
pasoBaHUU https://www.intuit.ru/studies/courses/13877/1274/info
B1.B.[IB.2.1 PaspaboTka BEICOKOTEXHOJIOTUYHON | Beb-mporpammupoBanue:
nHpOPMAIOHHO-06pasoBaTenbHol | https://openedu.ru/course/ITMOUniversity/ WEBDEV/
cpemsl
B1.B.[1B.2.2 NubpopmanuonHble TeXHOJOTUHU | MHCTPYMEHTAIbHBIE CPEACTBA Pa3pabOTKU yueOHBIX MaTepUaJiOB:
U CpejCcTBA AUCTAHIMOHHOTO 00- | https://www.intuit.ru/studies/curriculums/16207/courses/1290/inf
pasoBaHUs
B1.B.[IB.3.1 MatemaTtuueckue MeTonbl B mcu- | TecTupoBaHNE B COBPEMEHHOM BBHICIIIEM O0PA3OBAHWU:
XO0JIOTO-IeJaTOTMIeCKUX ucciaemo- | https://www.intuit.ru/studies/courses/14593/1290/info
BaHUAX
B1.B.[1B.3.2 KomnbsioTepHOoe MomenupoBaHue | KoMIbioTepHOE MOAEINpPOBaHIIE:
[ICHXO0JIOTO-TIeJarOTHUeCKuX uc- | https://www.intuit.ru/studies/courses/643/499/info
CJIelOBaHUNI
B1.B./1B.4.1 Kynbrypa npodeccuonanbubIx KoM- | HayuHasa KOMMyHUKAIUA:
MyHHKanuii B mHbOpManmoHHOM | https://www.lektorium.tv/mooc2/27830
ob1recTBe
SABBIK, KYyJbTYpa M MEKKYJIbTYPHAS KOMMYHUKAI[MA:
https://openedu.ru/course/msu/LANG/#
KyabTypa pycckoii me1oBoil peun:
https://openedu.ru/course/urfu/RUBSCULT/
Pycckuiil A3bIK U KyJbTypa peum:
https://openedu.ru/course/spbstu/RLCS/#
B1.B.[1B.4.2 BocnurarenbHasd [esaTelbHOCTD B cO- | IIpoeKTHO-OpraHn30BaHHOE 00yUYeHUEe B BBICIIIEM TEXHUYECKOM

BpeMeHHOUW nH(OPMAINOHHOI cpe/e

o0pasoBaHUM:
https://www.intuit.ru/studies/courses/14616/1291/info
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Abstract

The article discusses the experience of the implementation of master’s training in the educational program 44.04.01 “Pedagogical
education” (“Information technologies in education”) in Nosov Magnitogorsk State Technical University. The article outlines the
conceptual foundations of the educational program, shows the structure, reveals the features of the program in terms of positioning
in the educational services market. Particular attention is paid to the relationship with the labor market and key employers in the
preparation of master’s students of teacher education.
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Annomayus

ITepexox K HOBBIM 00pasOBATEJNBHBLIM CTAHAAPTAM IIPEAINOJaraeT OOHOBJIEHHE METOLOJOTUY, CPEACTB U (opM obydeHUs OyAyIIuUX
efaroroB B BBICIIEM yueOHOM 3aBefeHNU. IIpy MPOEKTMPOBAHUU PABJIUUYHBIX JIEKTPOHHBIX KYPCOB B 00pa30BaTeJLHOI cpele YHU-
BepcHUTeTa paccMaTpuBaeTcs IpobiemMa MOAYJIbHOro o0ydeHus. Kpome Toro, B crarbe aKIEHTHPOBAHO BHUMAaHWE HA MCIOJIb30BAHUN
I/IHq)OpMaIII/IOHHO-KOMMyHI/IRaILI/IOHHI)IX TEeXHOJIOTUI IIPKY CO3LJAaHHUU CIIeMUAJIbHBIX 3JIEKTPOHHBIX KYPCOB C II€JIBIO OpraHu3alnumu I/IH(l)Op-
MAIYIOHHOT'O COIIPOBOJKIEHNSA ¥ BHEAYAUTOPHOIO B3aUMO/JEHCTBUS IpelojaBaTesell BhIIyCKalomel Kadeapbl By3a CO CTYAEHTAMU IpU

MPOXO0KAEHNN MeIarorn4ecKoi IPaKTUKU, BHIITOJHEHUN KYPCOBBIX U BBIMNYCKHBIX KBaJM(PUKAIMOHHBIX PadoT.
Kntouesvle cnosa: seKTPOHHBIE KYPCHI, MOAYJIbHOE O0yueHMe, NHDOPMAIMOHHBIE TeXHOJOTUH, KOMIbIOTEPHEIE TECTHI.
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B cBsi3u ¢ mepexomoM BBICIIINX YUEOHBIX 3aBeIeHUM
K HOBBIM 00pa30BaTeJLHBIM CTaHAAPTAM BO3HUKJA He-
00X0IMMOCTh, TIPUMEHEHUs B 3JEKTPOHHOM dopmarTe
PaBINYHBIX YIeOHO-METOANUECKUX MATEPUAJIOB, UCIIOJIb-
3yeMbIX KaK JOMIOJHUTEIbHOE CPECTBO IIPU TPOBEeIeHUN
JIEKITMOHHBIX, CEMUHAPCKUX U JIaO0PATOPHBIX 3aHATUM 110
IUCIIUTIIVNHE, a TaK:Ke A 3(Q@(PeKTUBHON opraHu3aluiu
caMOCTOATeIbHON paboTsl o0yuaeMbix [1—3]. OT coBpe-
MEHHOT'0 YUUTeJI CpeaHel 00111e00pas3oBaTeIbHOM IITKOJIBI
TpebyeTcsa He TOJbKO YMEHUe PelllaTh PasJudyHbIe opra-
HU3aIMOHHbIE MPOOJIEeMbl — eMy HeoO0XOAWMbI 3HAHUS
¥ HaBBIKM B MCIOJB30BAHUM HOBBIX MH(POPMAIMOHHBIX
TeXHOJIOTHI B MeJarornuyecKoi AeaATebHOCTA. B moaro-
TOBKe 6aKaJlaBpOB M MarucTpoB HampaBiaeHus «Ilemaro-
ruyeckoe obpasoBaHme» HMHMOPMAIIMOHHO-KOMMYHUKA-
IIIOHHBIE TEXHOJOTUY IPprobpeTatoT GyHIaMEeHTAIbHBII
xapakTep. OHM aKTMBHO IPUMEHAIOTCA IIPU CO3TAHUU
00pas3oBaTeJILHBIX 0JIOTOB Kak 3(P(EeKTHUBHOI'O CpeacTBa
opraHmusanuu yue6HOTo mporiecca [4], Ipu MomeanpoBa-
HUU WHYKEeHepHOTo oOpasoBanusd [5, 6], mpu paspaboTke
VHTEeJIEKTYaIbHBIX UTp [7, 8] u sKcnepTHBIX cucTeM. Mc-
T0JIb30BaHME NH(POPMAITMOHHBIX TeXHOJIOT U IToApasyMe-
BaeT MPOEKTUPOBAHNE HOBLIX METOAUK 1 (hOPM 00yUeHU
C IIeJIbIO MTOBBIMIIEHUS 3(P(PEeKTUBHOCTH 00Pa30BaTeILHOTO
mporiecca B By3e (cM., Hampumep, [9—14]). IIpodeccuo-
HaJIbHAA TOATOTOBKA OYAYIINX YUUTEJEH ommpaeTcsa Ha
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TeXHOJIOTUM W MOZEJU O0y4YeHUs, HeoOXOAUMBbIe I
3(hpeKTUBHON 11 KaueCTBEHHOH ITOATOTOBKI COBPEMEHHBIX
nmemarornueckux Kaapos [15—17]. CepbesHoe BHUMaHUIE
uccienoBaTesiell o0paIleHO Ha IPOOJIEMBI JTUYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0a B 00pa30BAHUY U PA3TUUHEIE
METOJBI AJIA YCBOEHUSA TEOPETUUECKOT0 M TPAKTUUYECKOTO
Marepuaia B yue6HOM mpoiiecce [18—20].

i 06yueHus CTYJEHTOB IIEPBOTO KypPca PasInIHbIX
mpoduieil HalpaBlIeHusa IOATOTOBKY «Ilemarornueckoe
oopasoBauue» B PI'BOY BO «CrIKTBIBKAPCKUIi TOCyAap-
CTBeHHBIII yHuUBepcuteT nMmenu I[Iutupuma CopormHa»
ObLIM pas3paboTaHbl 3JEKTPOHHBIE KYPCHI IO AHUCI[H-
nauHaMm «WHGopMAaIMOHHBIE U KOMMYHUKAIIMOHHBIE
TexHoJiorun» u «OCHOBBI MaTeMaTHUYECKOIl 00paboTKU
uHpoOpMaLUU» .

IeKTPOHHBINH Kypc mo nucuunianHe «HWudop-
MaIMOHHbIE U KOMMYHHMKAIMOHHbIE TEXHOJOTHM»
COZIEP’KUT CEMb MOIYJIEH.

HawanvHotii M00ynsv MOCBAIIEH OCHOBHBIM IIOJIO-
JKEHUAM M3y4aeMoTo Kypca, B HeM IIPUBeeHa MOACHU-
TeJbHAA 3alNCKa C LeAsIMU, 3afadyaMy JUCIIUILJINHEI,
(opMUpyeMbIMU KOMIIETEHITUSIMU, 4 TAKIKE COCTABICHBI
KaJIeHJapHO-TeMAaTUUYeCKUH TJIaH U HeoOXOAUMBIH Ou-
O0uorpaduuecKuii cuucok. JlaHHBIN MOYJIb COLEPIKUT
TeXHOJIOTUYECKME KapThl [JIA OPraHu3aIuy yueOHOTO
mpoIiecca CTyAeHTOB OUHOM 1 3a0UHOH (popM 00yUeHUs.
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B Hux mepeunciieHbl OCHOBHEIE (popMBI pabOTHI 06yUae-
MBIX B T€UEeHUE CeMeCTpPa ¥ KPUTEePUU UX OIleHUBAHUSA
1o 6aJIJILHO-PENTHUHIOBOH cucTeMe, IIPUMEHIeMOIi B 00-
pasoBaTeJLHOM IIpoIlecce. ¥ Ka3aHHBIN OJIOK COTEPIKUT
TaKKe CIIMCOK BOIIPOCOB K 3aUeTy U CTPAHUILY OIeHU-
BaHUA JINMYHOCTHBIX KauyeCTB CTYJAEHTOB.

Credyrowue wemovipe modYynsa NOCBAIIEHBI U3y4dae-
MBIM T€MaM AUCIUILINHBI. B HUX pasmelneHbl TeOPeTH-
YecKre MaTepuaJIbl 0 YueOHbIM pasfesaM ¢ IpuMepaMu
pelieHus TUIIOBBIX 3aJaU W OMUCAHUS BBITOJHIEMBIX
cTymeHTaMu 3amaHuii (Tadia. 1).

IIecmoii modynb conep:XuT 1a60PATOPHBIH IPAKTH-
KYM [AJIA CTYAEHTOB 3a04YHOI (hopMBI O0yUeHUsI, B KOTO-
POM yuuThIBaeTcsA cienuduka padboThl ¢ 00yuyaeMbIMU,
60J1ee MOAPOOHO UBJI0MKEH U3yUYaeMblii MaTepual Imo Teo-
puu, YaCTUYHO BUIOM3MEHEHHI 3aJaHUs, IIpeIaraeMble
Ui BBIMOJTHeHUA crymeHTaM. OCHOBHOII aKIIEHT B U3-
YUEeHUH TeMbI [JeJIaeTCsA Ha CAaMOCTOSATeIbHOII paboTe 00y-
YaeMbIX U JUCTAHIIMOHHOM OOIIIeHUHN C IIPero aBaTeIeM.

B nocnednem, cedvmom, modyne pasMeIeH UTOTO-
BBII TECT IO AUCIIUILINHE, BKJIHOUamuii 10 Bompocos
TEOPEeTUUECKOTO U IMPAKTUUECKOr'0 XapaKTepa, caydaii-
HBIM 00pasoM BBIOpAHHBLIX U3 0aHKa 3amaHUi, comep-
sxatero 10 BapraHTOB TECTOBBIX 3afau. JJIeKTPOHHAS
cpeza mo3BoJsieT chOPMUPOBATD IJIS KAXKIOT0 CTyAeHTa
OT/JEJILHBIA TECT, BPeMs BBIMOJHEHUS KOTOPOTO Orpa-
Huueno 40 mumyramu. CiaegyeT OTMETUTH, UYTO BCe
OTBETHI OIEHHBAIOTCA KOMIILIOTEPOM ABTOMATHUYECKH
U Y CTYJAEHTA UMEEeTCsA BO3MOMKHOCTb HEIIOCPEICTBEHHO
03HAKOMUTBLCA C Pe3yJIbTaTaMU BBITIOJHEHUS 3aJaHUll.

JneKTpoHHBIN Kypc «OCHOBBI MaTeMaTUYeCKOM
00padoTKu HH(GPOPMAIIUU» COAEPIKUT IIECTh MOIYJIeH.

ITepéviii modyns paspaboTaH IO aHAJOTUU C IIpe-
IBIIYIIAM KYPCOM.

Bo emopom u mpemvem mo0yasx pasMeIeHbBI
TeopeTUYEeCKre MaTepHaJibl IO M3y4aeMbIM pasmesiam
OUCIIUILINHEI (C IPUMepPaMU PEeIlleHUsT TUIIOBLIX 3a1a4),
yKasaHHbIe B Tabuuie 2.

Tabauua 1

KpaTKoe onucaHne MOAyJ'IEI‘/’I ANCUNNNNHDbI «MH(I)OPMaI.WIOHHbIe N KOMMYHUVKALNOHHbIEe TeXHo1ormmnm»

TeopeTquCKHe MaTepuaJibl

3agaHusa s CTYJeHTOB

Nudopmanusa. Vsmepenue mHDOPMAIIUN.
Konuposauue mupopmamnuu. CucreMbr

Teopernueckuii MaTepuas s KOHCIIEK-
TUPOBAHUS, WHAUBUAYAJIbHbIE JOMAIITHIE
3aflaHus IJIs 00ydYaeMbIX II0 BapHMaHTaM

Onucanus 1a60paTOPHBIX PaboT C U3JIOKe-
HUEM XapaKTePUCTUK ¥ OCHOBHBIX BO3MOXK-
Hocreit Microsoft Windows u mporpamm
Microsoft Office. Ccbliku Ha 9JI€KTPOH-
HBIe DPecypchl M BHJEOYPOKU 10 pabore

Onucanus deThIpex Ja0opaTOPHBIX pPaboT
B Word, Excel, PowerPoint, Publisher
¢ UHAUBUAYAIbLHBIMY 3aJaHUAMU IJA 00Y-
YaeMbIX II0 BapHaHTaM

Komnbiorepusie cetu. Mutepuer. Ilouc-
KoBbIe cuctemMbl B MuTepHere. ITonck uH-
dopmarniuu, samnpocs! B Augexce. Cosmganue
CaiiTOB IPU IIOMOIIY KOHCTPYKTOPA CUCTE-
mbI Google Sites. CeblIKM HA 9JIEKTPOHHBIE

TeopeTmuecKuii MaTepua I KOHCIEKTH-
poBaHUA, ONUCAHUWE ABYX JIaOOPATOPHBIX
paboT 4JIs CTYAEHTOB C MHAUBULYATbHBIMUI
3aJaHUAMHU [0 BapuUaHTaM [AJs MOucKa
uH(GOPMAIIUN U CO3JAHUSA CAUTOB

OCHOBHBIE TIOHATUS CHCTEM YIPABJIEHUS
6asamu gauubix (CYBI). CYB/ Microsoft
Access, OCHOBHBIE DJIEMEHTHI W IIPUEMBL

Ne
Mogyas
o /n ay
1 TeopeTnuecKkue OCHOBBI HH-
dopMaTuKu
CUMCJIEHUS
2 OcHOBBI PabOTHI C OIlepaIu-
oHHOII cucTemoit Microsoft
Windows. OcHOBHBIE IIPO-
rpammbel Microsoft Office:
Word, Excel, PowerPoint,
Publisher B Microsoft Office
3 HNurepuer. IlouckoBwie cu-
CTEeMBI
pecypchl ¥ BUIEOYPOKU
4 Baser mamabix. Microsoft
Access
paboTsI

Onucanuve 1a60paTOPHOI PAGOTHI IO CO3/a-
HUI0 0a3bI JaHHBIX U paboTsl ¢ Heil B CYB]]
Microsoft Access ¢ MHAMBUAYAJIbHBIMU
3aJaHUSAMU II0 BapHaHTaM

Tabauua 2

KpaTkoe onuncaHue moayneii gucumnanHbl «<OCHOBbI MaTemaTuyeckoli 06pa6oTku nndpopmayum»

Ne
/o Mopnynb Teoperuueckue MaTepuasbl
1 Ucropusi maremaruue- | McTopus pasBUTHUSA MaTeMaTHUYecKoi HayKu. MareMaTuKa KaKk HeOTbeMJIeMas 4acTh 00IIe-
CKOM HayKM, OCHOBA- | UeJOBEUYEeCKOU KyJbTypbl. MecTo MaTeMaTHKM B cHCTeMe Hayk. MareMaTuuyecKue MOMIEJU.
HUA MaTeMaTUuKN IIpenmer u s3bIK MaTeMaTuKu. JIoTMKa pasBUTUS HAYKU
2 IneMeHTH MaTeMaTuKu | [loHATHE MHOMKeCTBa, ajaredpa MHOKeCTB. BhICKasbIBaHUA, ONEpPAIlU HAJ BBICKA3bIBAHUSI-

mu. OCHOBHEBIE 3aKOHHI JIOTHKU. VcciemoBaHue cxeM yMosakiatooueHuil. I'padbl, OCHOBHEIE
XapaKTepUCTUKU I'padoB. DiIePOBEI, IOJYSHIEPOBEI, TAMUIBTOHOBEI, IIOJYIaMUIbTOHOBBI
rpadsi. CoObITHA, BUABI COOBITUI, anredpa cobbiTuii. CTaTHCTUUECKOE, KIACCUUECKOe, Te0-
MeTPHUYEeCKOe OIIPeJeJIeHUA BePOATHOCTU. TeopeMbl CIOKEHNUA, YMHOMKEHUS BEePOATHOCTEH.
CioyuaiiHble BeJIMUMHBI, UX XapakTepucTuku. Popmysna mosHOW BepoATHOCTH. Popmyra
Beiteca. OcHOBHBIE 3a]aUul MaTeMaTUYECKOI CTATUCTUKHU. BEIOOPOUHBI MeTo . BEIOOpOUHBIE
xapakrepuctuku. O6paboTKa JaHHBIX 9KCIIEPUMEHTa MEeTOAaMU MaTeMaTUUeCKON CTAaTUCTUKH,
WHTEPIpEeTanusa pe3yabTaToB. VcIoab30BaHne KOMIBIOTEPHBIX TEXHOJOTHH AJIA 06paboTKUI
CTATHUCTUYECKON MHMOPMAINN
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B yKasaHHBIX MOAYJSAX PasMeIeHbl CTPAHUIIBI
C OIIeHKOM ayAUTOPHBIX CAMOCTOSATENBHBIX PaboT, TO-
3BOJIAIOIINX CTYAeHTaM O3HAKOMUTHCS C Pe3yJIbTaTaMu
BBITIOJTHEHUA ¥ KOMMEHTAPUSIMHU TIPEeIogaBaTe .

Yemeepmutii modyny NpeJHA3HAUEH AJSA IIPOBE-
JeHUSA TMPAKTUKyMa U COAEPIKUT COOPHUK 3amad IJs
ayIUTOPHOII M CAMOCTOATENbHOI PaboThl 00yUaeMbIX,
a TaK’Ke oIMCcaHNe ABYX JIJabOpaTOPHBIX PabOT II0 MaTe-
MATHUYECKOM CTATHUCTHUKE ¢ ncrmoab3oBanuem MS Excel.

B namom modyne pasMelieHb MaTepHUasbl IPaK-
TUKyMa OJA CTYAEHTOB 3a0UHON (POPMBI OOyUeHU.
B HeM moApo6HO M3JI0KeHa TeopeTruecKas nHGOPMAITAA
¥ TIPUBENEHbl TUIIOBBIE MPUMEPHI C PeleHuAMu. B or-
KPBITOM [OCTyIle IJis O0ydYaeMbIX IIpejiCcTaBJieHa [0-
MAaITHAS CAaMOCTOATEJbHAA pabora ¢ GUKCUPOBAHHBIMU
VHINBULYAJIbHBIMU 3aJaHUAMU.

Iocnednuii, wecmoil, modynb COREPKUT UTOTOBBIH
TeCT II0 AUCIHUILINHE, BKJIouarmuii 10 BOIIpocoB Teo-
PeTUUeCcKOro 1 MPaKTUYEeCKOTO XapaKTepa, CIyYaiHbIM
00pa3oM BBIOPAHHBIX M3 OaHKA 3aJaHUl, COAEPIKAIIEeTO
10 BapmaHTOB TeCTOBBIX 3asau. Kak ObLI0 OTMEUeHO pa-
Hee, 9JIeKTPOHHAS Cpefia I03BOoJIsIeT c(popMUpPOBaTh A
Ka'KJIOro CTYyJeHTa OTHEJBHBINA TECT, B JAHHOM CJIyuae
BpeMs BBITIOJIHEHUS KOTOPOro orpanuderno 80 MumyTa-
mu. Beigeaum ToT GaKT, YTO BCe OTBETHI OIEHUBAIOTCS
KOMIILIOTEPOM aBTOMATHYECKU M y CTYAEeHTa UMeeTcCs
BOBMOJKHOCTh HEIIOCPEACTBEHHO YBUIETH PEe3yJIbTAThI
BBIMIOJTHEHHBIX 3aJaHUH.

OxapakTepusyeM cofiep:kaHue 3JIeKTPOHHOTO Kypca
«MeToguka o0yueHIA HH(POPMATUKE» IJIA CTYJIEHTOB
HampasJjeHuA noaroroBku «Ilegarornueckoe o6paso-
BaHHE» 3a09HOH (POPMBI 00YUEHM I, TTPE/IITOIATAIOIETO
OOJIBIIIYIO TOJIF0 CAMOCTOSTEIbHON Pad0ThI 00yUaeMBbIX II0
OCBOEHUIO HeOOXOAUMbBIX 3HAHUN 1 ymeHuii. Hecomuen-
HO, B 9TOM CJIyuae Iefarory-npeMeTHUKY Heo0X0I1MMO
0KasaThb CofieliCTBHUE CTYJeHTaM B 00eClieueHnn JOCTyIa
K JOCTATOYHOMY KOJMYECTBY yUeOHBIX MaTepUaJioB,
a TakiKe IMPOAyMaTh 3aJaHUsA, KOTOPbIe OYAYT BBIIMIOJI-
HATbCA 00yUYaeMbIMU B 9K3aMeHAITMOHHBIN 1 MeXKCeCcCu-

OHHBII IIePUO/bI, UTOOBI IIPOIECC OOYUEHUST OCTABAJICS
HenpepblBHBIM. CHcTeMa AMCTAHIIMOHHOIO O0yUYeHUs
Moodle (COO Moodle) mpezmocraBisieT HIMPOKUE BO3-
MOJKHOCTH IJIS MCIIOJb30BAHUA JIEKTPOHHOTO Kypca.

Paspaboranuslii Kype «Metoguka o6yueHus uudOP-
matuge» (puc. 1) conep:KuT Bce HEOOXOAUMEBIe yueOHbIE
MaTepuasibl U 3aJaHUA AJIA CAMOCTOATEJIbHON PaboThI
CTYZIEHTOB. B Byse Ha IPOTSKEHWU HECKOJBKUX JIeT
YKasaHHAasA JUCIUILINHA N3yYaIach B TeUEHNE YeThIPex
CEMEeCTPOB, U C 9TUM CBA3aHO PasfesieHue 3JIeKTPOHHOI'O
Kypca Ha ueTbipe 0s0Ka (MoxyJsa). KpaTko oxapakTe-
pusyeM KaXIbIU U3 HUX.

Ilep6viii 610K TOCBSALIEH U3YUEHIIO HOPMATUBHBIX
JOKYMEHTOB, a TaK:Ke MeToJ0B, (GOopM, CPECTB U TeXHO-
Joruii o0yueHUs IPUMEHUTEJIbHO K IIKOJBHOMY KypCy
uHpopmaTuku (puc. 2).

Copeporanrie 6Mmopo2zo 610K@ CBA3AHO C IIJIAHUPOBA-
HHeM y4e0OHOTrO0 IPOIecca, 3HAKOMCTBOM CO CTPYKTYPOit
YPOKa, TpeOOBaHUAMU K €T0 IIOATOTOBKE U IIPOBEIEHUIO,
KpPOMe TOT0, B YKa3aHHOM MOJYJI€ IIPeCTaBJIeHbI METO-
bl KOHTPOJIS, OLIEHKY 3HAHUI ¥ YMEHUU yJalluXcs.

B mpemvem 610Ke PACKPLIBAETCS YACTHAS METO-
IUKa o0yuyeHUs MHMOpPMaTHUKe.

3axnrouumenvholii, uemeepmutii, 610K TTOCBSAIIECH
0COOEHHOCTAM ILIAHWPOBAHUS U IIPOBENEHUS 3aHATUMN
B cTapiieii 0011eo0pasoBaTeIbHON IIKOJIE.

Kaxxanrit paspaboTaHHbIN 0JI0K COLEPIKUT 34 aHI
K JabopaTOpHBIM paboTaM, KOTOPbIe HEOOXOAMMO BBI-
TIOJIHUTH CTYZEHTaM B ME)KCECCUOHHBIM U 3aUeTHO-IK-
3aMeHaIMOHHBIN IePUOJbI.

B merxceccroHHBIN TTeproj 00ydyaeMbIM IIpejJiara-
ercsi 00MAULHASL KOHMPOLbHASL Ppaboma, KoTopas co-
IEPIKUT ONHY-IBE NHTEPAKTUBHBIE JIEKIINU 1 HECKOJIBKO
OPaKTUYEeCKUX 3aJaHU.

Humepaxmuénas nexyus BRIIOUAET B ce0A BOIIPO-
CHI TECTOBOT'O XapaKTepa, OTBETHI Ha KOTOPbIE OIeHUBA-
I0TCSI KOMIIbIOTepoM aBToMatuuecku. IIpakmuuieckue
3adanus npepmnosaraioT oOpPMIIEHNE PEIeHus B BULe
TEeKCTOBOTO (aiija, KOTOphIil 3arpykaercsa B CIIO

-

COO Moodle AHHa BanepbesHa KanuMosa - I
MeTtoauka oby4yeHusa nHdopmatuke (390)
E Moa AOMALUHAA CTPaHULa MHETUTYT TOMHBIX HaYK W MHOPMALMOHHLIX TEXHONOMMA MOU PexuM pegakTHpoBaHua
2
HABWIALWA BE
i MoA AoMaLLHAA cTpaHuLa HoBocTHOM dhopym
2 » [loMaluHARA cTpaHMua ""} Bonpocs K 3auety MOU
2 ) CTpaHuupl caitta Y
v TekyLyuii Kypc ¢ Bonpocel K ak3ameHy MOW
E « MOM
g b YuacTHKH HopmaTuBHbLIe OKYMEHTbI
€ b BHAUKNM
2 » Obuiee ﬁ PefepantHulii 3aKoH oT 29 gekabpa 2012 . N 273-93 "O6 obpasosaH11 B POCCHACKOA
g Bnok 1. MeTogu4eckas dagepayru”
5 . t' opua':!:::lq:"“& ﬁ dagepankHeii rocygapcTeeHHEIR opasoBaTentHeIA CTAHAAPT ocHOBHOMD ofWwero ofpasosaHHa
-3
; » Bnok 2. NMnaHKposaHHe ﬁ dagepankHbIf rocygapcTeeHHbIA obpasoBaTentHbIA cTaHaapT cpeaHero obwero ofpasosanva
yueSHoro npoyecca ﬁ
Enok 3. YacTHas ¥ MpuUMepHan ocHoBHaA ofpasoeaTencHan nporpamMma ofpasoBaTenbHOrD yupeskaeHUa.
E] b MeTOAMKA OOYHeHIA OCHOBHAA WKona
= h Tan L b

Puc. 1. HauaavHas cmpanuya 3ieKmponnozo kypca «Memoduka o6yuenus ungopmamure (3P0 )»
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COO Moodle

Q TNaGopatopHan paboTa 1.1. HOPMaTHBHbIE AOKYMEHTI
[omaluHssa koHTponbHas paboTa

Eﬂ MHTepakTUBHaA nekuus 1.2. TexHonorMu oByueHns
@ 3apanue 1.1. AHanus y4eBH1KoB
@ 3agaHue 1.2. TexHonorM1 oBydyeHuna

= HCTBMA ‘&nm rm wu r:lpom inc!um

Bnok 1. Metoguyeckasa cuctema oby4yeHus. HopmaTuBHbie JOKYMEHThI

E Nekumn. MeToguueckan cicTema oGyueHus. HOpMaTUBHBIE SOKYMEHTEI

[loMalHAR KOHTPONEHAA paboTa CoNepHUT ABE WHTEPaKTUBHLIE NEXLMW W [Ba 3afaHuA. BapWaHT 3anaHun onpegenseTca no nocnegHe uwppe
JAYETHOR KHUHIM cTyneHTa (yudpa 0 cooreercTeyet eapwanty 10). OTBeT Ha 3a0aHwe 38IPyMaeTcA B euae haina.

Elfl HTepaKTHBHAA Nekywa 1.1. MeTaasi, opMbl M CpeacTea 0GyueHUA HH(OopMaTHKe

Bnok 2. MnaHupoBaHue y4ebHOro npouecca

AHHa BanepbesHa Kanvmosa =

Puc. 2. Cmpyxmypa nepgozo 610Ka aneKkmpornrozo Kypca «Memodura o0yuenus ungpopmamure (3P0 )»

Moodle u mo3:ke OllEHMBAETCS HEMOCPEACTBEHHO IIpe-
nozmaBareseM. Ilocyie poBepKM samaHuii 6ajibl, Ha-
OpaHHBIE CTYAEHTAMH’, OTPAKAIOTCA B CIEIHAJIbLHOM
JKYPHAJIE OIIEHOK.

CrnenyeT OTMETUTD, UTO OAJIIbI 00yUaeMBIX 34 BbI-
TIOJTHEHNe YIPAKHEeHNH NHTePAKTUBHBIX JIEKIIUi, J1a00-
paToOpHBIX PabOT 1 MPAKTUUECKUX 3aJaHUM HEOTUHAKO-
BBI. 3a BBIMIOJIHEHE JIEKITNOHHBIX YIPAXKHEHUH CTYIeHT

moJiyyaeT MeHbIle 0aJjIoB, TAaK KaK TeCTOBBIE 3aJaHUs
HAIpaBJIeHBl TOJHKO HA BOCIPOW3BeJeHUE 3HAHUN
¥ B OCHOBHOM IIPOBEPSIIOT TOJBKO (DAKT 03HAKOMJIEHUS
CTYIEHTOB C yueOHBIM MaTepumajoM. HampoTus, mpak-
THUYeCKIUe 3aJaHusd AOMAaIllHell KOHTPOJbHOII pPaboThI
u 6GoJsiplllag YacTh JabOPaTOPHBIX PabOT BapMATUBHEIL,
HallpaBJIeHbl Ha peaJibHOE IpUMEeHeHVe 3HAHUH U 3a-
KpeIUleHre yMeHUl, IepBOHauYaIbHOe (OPMUPOBaHUE

[ e pomsoacremer x -+ T
« q ¢ Ims-moodlesyktsuru Kypc: MpoWsSBOACTBEHHAR MPAKTWKA (NPAKTHKA NO NONYUYEHWMIO NPOGECCHOHANBHLIX YMEHWA U OMbITa NPO ... * ¥ 4
C0O Moodle PyocKkui (ru) = Buktopua BanepsaHosxa Wcakosa . o

E HOBOCTHOR (OpYM

B KonTasTe

OCHOBHbIe JOKYMEHTbI U MH(OpMaLnA

’._ Monoexue o NpakTHre
ﬁ":-, 44.03.05 UM MNporpaMma NenpakTHEM (8,9 ceMecTpsl, 2017-18)
E Y10 A0MKHO GbiTe OTPAKEHO B XAPAKTEDUCTHKE OT YYHTENA

[
."}_ Ownesnuk npaxtus MM 4 kypc 8 2018 1.

b]j MpadMk NPOBEAEHHA YPOKOE CTYAEHTaMK 1415 rpynne

E CXEMa aHANK3a NOCELUEHHOT YpoKa

%
. LIaGnoHe! KOHCMEKTA H CAMOAHANH3a YPoKa

MpousBoacTBeHHaA NpaKTUKa (NPaKTUKa No nonyy4yeHuo npodgeccuoHanbHbIX
YMEeHUHN U onbiTa npoceccuoHanbHOW OeATeNbHOCTU: negarornyeckas)

MOA AOMALUHAA CTPAHHLA » MHCTUTYT TOMHBIX HAYK H HHDOPMALWMOHHBIX TEXHONOMA » Mpoxssoanennp

C AAHHLIMK AOKYMEHTAMH HYXHO NOSHAKOMHTECH CAMMM W NPEANOHHTE OSHAKOMMTECH C HUMH YYHUTENAM

SAMNONHARTE MHOOPMALLMIO 3APAHEE, KAK TONBKO ¥3HAETE O [IATE YPOKAI

Puc. 3. Ppazmenm Kypca no nedazozuieckol npaxmuke
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KOTODPBIX ITPOMCXOIUT B IPOIECCE KOHTAKTHON PaboThI
¢ npernogasarenemM. HabupaeMmble cTyjeHTaMu 0aJIIbl 3a
TIpeJIOKEeHHbIE 3alaHUA PACIPEAEIAITCA IPOIOPIINO-
HAJIBLHO 3aTPAuMBAEMbIM HA WX BBIIOJHEHNE YCUJIUSIM
u cymMapHo coctaBaAoT 100 6a110B 10 OAHOMY OJIOKY.

J1s pasimuHbIX AVCTAHIIMOHHBIX KYPCOB U IIPU
yaaJIleHHOH paboTe CO CTyAeHTaMU 3a0UHOI (hOPMBI 00Y-
YeHMUs OYeHb BajKHA oOpaTHas CBS3b. B TaHHOM CJIy-
yae OHa OCYIIECTBJISETCS Uepes dJIeKTPOHHYIO CUCTEMY
B (bopMe KOMMEHTApWeB IIPEmogaBaTelsi IPU OIEHKE
BeimosiHeHHO# paboTei. CIIO Moodle mpemocraBiser
yI00HYI0 BO3MOYKHOCTh 00MeHAa JINUYHBIMU COOOIITeHUSIMU
MeXKAy BCeMU yUaCTHUKAMU 00pa30oBaTeJILHOIO IIPOIeC-
ca, 3aperucTpPUPOBAaHHBIMHU B 9J€KTPOHHOI cpexe. Pac-
CMaTPUBAaEMBIil KypPC TaKKe COIEPIKUT CChLIKM HAa BCe
HOPMATHBHBIE JOKYMEHTHI, HH(DOPMAIIMIO O CIIPABOYHOM
JUTepaType, BOIPOCH K 3a4eTaM U dK3aMeHaM, Heo0X0-
IUMBbIe 00pasIbl 0(POPMICHUS PA3INUYHBIX CO3LaBaAeMbIX
JOKYMEHTOB, HaIIpUMeD, TeXHOJIOTUUECKON KapThl yueo-
HOT0 IIpoIlecca UIn KaJleHIapHO-TeMaTUYeCKOoro IJIaHa.

C menbpio opraHmsanuu UHOOPMAIMOHHOTO COIIPO-
BOKIECHUA M BHEAYAUTOPHOIO BBaHMOﬂeﬁCTBHH ope-
mosaBaTesell BeIMyCKalomieil Kadgeaphbl CO CTYIeHTAMU
ObLIM pa3paboTaHbl BJIEKTPOHHBIE Kypchl «IIpomsBoj-
CTBEHHAsA IPaKTHKA (IPAKTUKA [0 IOJYYEHUIO IIPO-

(heccmOHANBHBIX YMEHUN U OIbITa IIPO(heCCHOHATBHON
IesATeIbHOCTH: TTefarornieckas)» u « Kypcosbre paboThI,
rocaksamensl, BKP». 9To mpoguKTOBaHO, C OJHOI CTO-
POHBI, HEOOXOJUMOCTBI0 pPeaTu3aluyl B COBPEMEHHOM
VHUBEPCUTETE PA3JIUUYHBIX 9JI€MEHTOB JUCTAHIIIOHHOTO
00yueHUs, C IPYroil CTOPOHBI, ITUPOKUMU BO3MOIKHO-
CTSMU BHEIPEHHOHW B 00pasoBaTeJbHBIA IIPOIECC By3a
CHCTEeMBI JUCTAHIIMOHHOro odyuenus Moodle.

JdaekTpoHHsIii Kypc «IIpousBoacTBeHHas mpak-
THKA (IIPAKTHUKA 10 IMOJYYeHUIO IPodecCHOHATBHBIX
YMEHUH U OIbITa NPO(EeCCUOHAIBHON IeATEeIbHOCTH:
megarormueckas)» IIpefHasHaueH [JIsA CTYJEeHTOB Ha-
npaBieHus moaroroBku «Ilegaroruueckoe o6pasoBaHme»
(mpodpunu «Uudopmarura» um «Maremarukra»). O0y-
YaIOIUecs UMEIOT AOCTYII K TaKUM JOKYMEHTaM, Kak
«ITono:xeHue o mpakTukre», «IIporpaMmma mpakTUKU»,
K mabjoHaM u OJIaHKaM OTYEeTOB, KOTOPBIE CTYyAeHTaM
¥ YUYUTEJISIM ITKOJ HeoO0XOAMMO 3aIlOJHUTD IO Pe3yJIib-
TaTaM MPOBeAeHHOMH mpaKkTuKu (puc. 3).

HocTaTouHO yIOOHBIM [JIsi PYKOBOJUTEJSA TPAKTUKYI
OT BBINyCKalolleil Kadenpbl YHUBEPCUTETA SBJISAETCS
0oOPMJIEHHBIH B Buje o0Ield Tabamubl rpaduK IIpoBe-
JIIeHUs YPOKOB, KOTOPHIH B PEesKMMeE OHJIAMH 3aI0JTHAETCS
CTyJeHTaMH B COOTBETCTBUU C ILJIAHOM IIPAKTUKU (puc. 4).
Taxkum 00pa3oM, UMEETCsI BOBMOXKHOCTD 3a0/Iar0BPEeMEHHO
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MEQATOTMYECKWE KALPbI

[TOJIyYUTh NH(DOPMAIIHIO O TEMATUKE IIPOBOJUMBIX YPOKOB
¥ BO3MOJKHOCTH uX mocerienus. Kpome storo aperTns-
HOe B3aMMOZEICTBYE MEKIY PYKOBOAUTEIEM IPAKTUKUI
U CTYyAEeHTaMU IIOAJEPIKUBAIOT «(POpPyM» (I pereHuns
001X BOIIPOCOB) M «CHCTEMA COOOIIeHU» (1T INUHOM
nepenucku). OTMETHM TaKiKe, UTO AJIS CTYJeHTOB IIpej-
yCMOTpPeHa BO3MOYKHOCTH Pa3MeIeHUs SJIEKTPOHHBIX
BapUAHTOB UTOTOBOI'0 OTYETA U PaspabOTAHHBIX BO BpeMs
MPaKTUKU AUAAKTUYECKHUX MATePUAJIOB.

s yuureseii 0011e06pasoBaTeIbHBIX IIKOJ U THM-
Ha3WU#, OCYIECTBIAIIINX METOIUUECKOEe PYKOBOACTBO
CTyZeHTaMHu BO BpeMs MefarornyecKoil mMpakTUKHU, BO3-
MOJKEH T'OCTEBOI JOCTYI K YKa3aHHOMY KYPCY C I€JIBI0
O3HAKOMJIEHUA C OCHOBHBIMN O(I)I/II_[I/IaJII:HbIMI/I JAOKYMEH-
TaMU TPAKTUKU.

JucrannumonHasa miaomanaka «Kypcossie paGoTsi,
rocox3amenbl, BKP» mpenmasHauena mia mHDOpMA-

IIMOHHOTO COIPOBOKJIEHUA BHEAYAUTOPHOTO OOIEeHUS
mpemogaBaTesieli u cTymeHTOB (puc. ). 3mech pas-
MeIlleHbl HeoOXOoAuMble NOKyMeHThI: Iloso)keHue o6
UTOTOBOII TOCYAapPCTBEHHOM aTTeCTAallu BHITYCKHUKOB,
mporpamMMa rocyZapCTBEHHOTO 9K3aMeHa, MeTOIMYECKIe
pexomenganuu. CTyZeHTHI JIEIKO MOTI'YT HAWTHU I10JI€3-
HyI0 mH(GOPMAIMIO II0 IOATOTOBKE TEKCTOB KYPCOBBIX
¥ BBINYCKHBIX KBAJUDUKAIIMOHHBIX PaboT, TOKJIAZOB
mo mx samure. «PopyMbI» U «CHUCTEMa COOOIIEHU!M»
TIO3BOJIAIOT 00CY K AATh caMble HACYIITHbIE IP0O0IeMbI 00-
pasoBaTesbHOTO mporecca. Kpome Toro, s CTyAeHTOB
nMeeTcs KOHTaKTHasI UHQPOPMAIIUI 0 HayYHBIX PYKOBO-
IUTeNAX KBaIu(PUKAIMOHHBLIX pabor. IIpemomaBaTenn
u oby4uaemble IIpU HEOOXOAMMOCTH MOTYT HAUTH CIIUCKU
TeM KYPCOBBIX U BHITYCKHBIX KBAJUMDUKAIIMOHHBIX Pa-
00T, MX pacmpefesieHHe II0 aKaAeMUUYEeCKUM TPYyIIIam
¥ OTAEJbHBIM CTYIE€HTAM.

e T =
G q ¢ Ims-moodlesyktsu.ru Kypc: KypcoBbie paboTsl, rocaksamenbl, BKP 2 »* 4
COO Moodle BuxTopus BanepsanosHa Mcaxosa - s I

KYPCOBbLIE PABEOTbI

ﬁ__ PelOIIEH,an.I.HK no NOAroTOBKE KYpPCOBbLIX paﬁo‘r
L
" Temui kypcossix pabor (2017-2018 yu.r)

E KoHTakTHas MHDOpMaLMa

.

Kanehgape l HacTpoiku

E Dopym "Kypcosuie paborw™

rOCYAAPCTBEHHBIE 3KSAMEHbI

KypcoBbkle paboTkl, rocaksameHsl, BKP

MoA AOMAWHAA CTPAHKMLUA » MHCTMTYT TOMHLIX HAYK W HHCDOPMALMOHHLIX TeXHONOrMA > Kypcosbie paboTel, rocaksamens, BKP

=¢ Kypcosaa paGora. TutynbHbid nuct (1! Mpumevanna He 3abyabTe yAanuTb)

ﬁ_. MNONOXEHWE 06 WToroeo# rocyapcTEEHHON ATTECTALMH BLIMYCKHUKOB
i. TpeGosanna K NPAKTUYECKOW YACTH rOCIK3aMeHa (3agadun)
E& DopyM "ToOCYAapCTBEHHDIE 3K3aMeHbl”

B
@ | Mporpamma rocygapcTeenHon attecTaumm (npodmne "Wndopmaruka®, 2018 r)

BbIMNYCKHBLIE KBANTU®PUKALUOHHLIE PABOTHI

‘i_. NONOXEHWE 06 MTOrOBOK roCy4apcTEEHHON aTTECTALMN BIMYCKHUKOB

L
" Tembi BKP (2017-2018 yu.r)
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4
".: Kpurepuu ouerox no sawmre BKP no unpopmaruxe

g PexomeHaaywu no nogrotoske BKP

& E ®opym "BKP” v

Puc. 5. Ppazmenm ducmanyuonnol naowadku «Kypcosvie pabombl, zocarsamenvl, BEP»
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OubIT BHEIPEHUSA aBTOPAMU JIEKTPOHHBIX KYPCOB
Ha 6ase maatdopmbl Moodle B o6pasoBaTebHBIN IIPO-
1IeCC YHUBEPCUTETA BBIABUJ IIHUPOKHE BO3MOMKHOCTHU
HUCIOJb3yeMOll NPOrpaMMHOM cpenbl, II03BOJAIONIEH
MIPUMEHATh Pa3jnyHble (POPMBI AUATIOTOBOTO OOIIEHUS
€O CTyAieHTaMU. SHAUUMOCTh IOCJIeHero (pakTopa CBs-
3aHa C TeM, UTO IMPU HeOOJBIIINX BPEMEHHBIX 3aTpaTax
yIaeTcs MOBBICUTH 3(P(EeKTUBHOCTL YUeOHOTO IIpoIlecca
B By3e.
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THE USE OF INFORMATION AND COMMUNICATION
TECHNOLOGIES IN THE TRAINING OF FUTURE TEACHERS
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Abstract

The transition to new educational standards presupposes updating methodology, tools and forms of training of future teachers
in higher education. When designing various e-learning courses in the educational environment of the university, the problem of
modular training is considered. Besides, the article draws special attention to the use of information and communication technologies
in creating special e-courses so as to organize information support and extracurricular interaction of teachers of the graduate
university department with students in the course of pedagogical practice, course and final qualification projects.
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Mo6unbHbIiT cynepkomMnbiorep «Pocrexa»

CrenuamicTsl KoHIlepHa «Bera» (BXOAAIIEro B XOIJVHT
«Pocanexrponnka» rockoprnopanunu «Pocrex») u MlHcTHTYTa
mporpaMMHbIX cucteM uMenn A. K. Arinamassza (MIIIC PAH)
CO3JamM KOMIIAKTHBINI MOOVJIBHBIN CYIepPKOMIIBIOTEp, CIIO-
COOHBINT YMECTUTBCS B MOMeELIEHNN HeGOMBIINX Pa3MepPOB.
TabapuTsl n306peTeHNs He TpeBbIIIAT 1,9%1,35%X1 M, T. e.
OHO, TIO ITaHHBIM Hpecc-cIyX6bI PocTexa, B AT pas KOM-
IIaKTHee CYIepKOMIIBIOTEPOB C BO3JYIIHBIM OX/IaX/eHVEM
aHA/IOTMYHOI IPOM3BOANTENbHOCTU. braromapsa peanmuso-
BaHHBIM B KOMITbIOTEpE PEIIeHNsIM, er0 MoTpeb/IsieMast MOLIL-
HOCTb MeHbllle Ha 40 % B CpaBHEHMH C IIpeCcTaBIeHHBIMU
Ha pbIHKE pelIeHVAMI.

HecmoTps Ha cBom Hebonbiume rabapuTsl, HOBBII
cynepkoMibloTep PocTexa paccumTaH Ha IMKOBYIO IPOU3-
BOIUTENIBHOCTD 10 2,2 IleTadionc, a mpuMeHeHHas B HeM
CUCTeMa XpaHeHusl paccuuTana Ha o6bem o 2,2 I16.

Jns cpaBHeHUA, NOTHOPa3MEepPHBINI CYIepKOMIIbIOTED
«JIOMOHOCOB» TOCTpOeHHbIT Kommanuein «T-Ilmatdpopmpr»
s MI'Y, paccuMTaH Ha IUKOBYIO HPOU3BOAUTETBHOCTD
2,57 Ileradmnomnc.

B peittunre cymnepkomnbiotepo TOP500 3a Hos6pb
2018 roga «JIoMOHOCOB-2» 3aHAN 79-€ MECTO, a €ro IpeflIe-
CTBEHHMK «JIOMOHOCOB» ¢ IMKOBOI IPOU3BOSUTETBHOCTDIO
1,7 Iletadornc, Toxe mpuHamaexammit MI'Y u paspabo-
TaHHBIT KoMmaHuell «T-IInaTropmbl», pacrmonoxmicsa Ha
485-i1 cTpouKe.

B MobunbHOM cynepkommbiotepe PocTexa craBka che-
JlaHa Ha CUCTEMY IIOTPYXKHOTO XMIKOCTHOTO OXJIQXKJEHMSA
mopyreit. Tlogo6HOe pelleHne MO3BOMSET OTKA3AaTHCS OT
CIenuaabHO 0OGOPYOBAHHBIX ITOMEIIEHNUIT M CO3/1aBaTh
MOOM/IbHbBIE BBIYMCIUTEIbHBIE IIEHTPBI Ha 6a3e OOBIYHBIX
Ky30BOB-KOHTelTHepoB. KoHIIeN s TOrpy>KHOI CUCTEMBI OX-
TTaXKJeHV I03BOJIAIeT IOHNM3NUTD YPOBEHD LITyMa, M3aBaeMOTr0
KOMIIBIOTEPOM TIpK paboTe, 11 00eCIe nTDb JOIOTHUTENbHYI0
H0XXKap06e30MacHOCThb. DTy CUCTEMY OXTaxeHNs B Poctexe
Ha3bIBAIOT YHMUKAIbHOIL.

ITpencraButenn Pocrexa pacckasanmy, YTO KaXKIbI y3erl
KOMIIBIOTEpPAa MOXKET COfiep>KaTb [0 4eThIpeX IIPOLecCOpPOB
U [0 4eThIpeX BUIEOKAPT. Y3el MOXKeT BK/I0YaTh 11u60
IIPOLIECCOPBI APXUTEKTYPBI «IIbOPYyC», b0 x86_64 ¢ apnd-
MeTI4ecKuMu yckopurensamu po 2,2 Ieradmonc. Ilpn atom
TEXHOJIOIMsI TI03BOJLIET CO3/jaTh TeTEPOTeHHYIO IIaT(hopMmy,
T7ie B OfHOM U3JeMuM OYAyT MUCIONb30BAThCA Y3IIBI C IIPO-
I[eccopaMi pasHbIX apXUTEKTYp.

B 3aBMCcHMMOCTM OT HOXKeNIaHMUI CIIEel3aKa3uMKOB CY-
HEepPKOMITIBIOTEp MOXKeT KOMIUIEKTOBATbCA OIepalliOHHBIMU
cucremamu Astralinux mm ALT Linux. Bepcuu s rpakpan-
CKUX HOTpebuTerneil MoryT padorarb Ha Linux 1 Windows.

Pemenne 06 oduinuanbHOM Ha3BaHUM KOMIIbIOTEpa
IIOKa He IPUHATO.

ITo cmoBaM MCIIOMHUTENILHOTO AUPEKTOpa TOCKOpIIOpa-
muu «Pocrex» Ornera EBTyIIeHKO, MOOMIBHBIN CyHEepKOM-
IBIOTEp VIMeeT OYeHb IIVPOKYI0 cepy IpUMeHeHus. B qact-
HOCTH, OH MO>KeT MCIIO/Ib30BaThCA B KOCMIUYECKOI OTPacyI,
B TOM 4MC/Ie I/Is1 aBTOMAaTU4eCKOTO Paclio3HaBaHMs 00'beKTOB
IIpM CIIYyTHMKOBOI cbheMKke. EMy 1o cmmam MopmenupoBaHue
KOCMIYECKNX JIeTaTeTbHbIX aIlllapaTOB, OIleHKA COCTOSHMUA
uX 60PTOBBIX CHCTEM.

K mpemmyiectBaM HOBOTO CyIIEpKOMIIBIOTEpPA, MOMIMO
MobwnbHOCTY, Orner EBTYIIEHKO OTHOCUT M €r0 MOZY/IBHYIO
KOHCTpyKIyio. «PaspaboTka obmagaeT MORYIBHBIM HOCTPO-
eHUeM, OCHAIlleHa YHMKAJIbHBIMM CUCTEMaMM IIOATep>KaHUA
PaboTOCIOCOOHOCTI — 3TO MO3BOJISIET CO3AATh MOOVIBHYIO BbI-
YUCTIUTEBHYIO CUCTEMY JIF000V MOILIHOCTY, JII0OO0TO Ha3HAYeHIs
B /000IT TOYKe 3eMHOTO MIapa», — coo0u1 aupekTop Pocrexa.

B03MOXXHOCTH CyIIepKOMITbIOTEpA MOTYT ObITh peann3o-
BaHBI 11 B TAKUX 00/1aCTAX, KAK POOOTOTEXHUKA, CKYCCTBEH-
HBIIl MHTEJUIEKT, TEXHNYECKOe 3peHMe VM HelpOHHbIe CeTH.
IToreHIaTPHBIMU TTOTPEOUTE/SIMI YCTPOICTBA CUUTAIOTCS
opraHusanuyu 06OPOHHO-IIPOMBIIITIEHHOTO KOMIITIEKCA,
KOCMMYECKOI OTpPAaC/M, TEeXHOIMONMNCHI, HAY4HO-UCCIIeN0Ba-
TebCKYIe MHCTUTYTHI 1 YueOHble 3aBefeHNA.

(ITo mamepuanam CNews)
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DIGITAL AGE DIDACTICS:
FROM TEACHING TO ENGINEERING OF LEARNING
PART 1
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Abstract

The digital age demands re-thinking of traditional teaching and learning. Rapidly growing technological innovations in
education force a paradigm shift from traditional teaching to engineering of learning. Thus, the main focus of the article is on the
design, development, and implementation of effective learning environments through the use of Information and Communication
Technologies in various formats: face-to-face, blended, and distance education. Engineering of learning requires new understanding
and reconceptualization of traditional didactics toward e-Didactics in order to effectively design and skillfully align learning objectives,

content, and assessment in the digital age classroom.
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Introduction

Since 2000 the author has been studying the
approaches to the use of Information and Communication
Technologies (ICT) in education and distance learning.
In 2001, he developed an open access web site “Visual
Mathematics” (http://mourat.utep.edu/vis_math/
visuala.html) and used dynamic cognitive visualization
to represent solutions to mathematical problems and
proofs. The website is used by the author in mathematics
methods and mathematics classes at the University of
Texas at El Paso, USA. During the recent years the
author has been developing and teaching hybrid/
blended (partially online) and distance (online) courses
for pre-service and in-service training of secondary
school teachers of mathematics. Analysis, modeling
and designing of distance learning courses convinced
the author that content and didactical knowledge are
necessary but not sufficient for development of high-
quality online courses. In addition, one needs to acquire
a new type of knowledge that integrates content,
didactics, and engineering. Application of engineering
approaches to didactics is called didactical engineering.

In addition to teaching online, the author’s
enthusiasm about the efficiency of didactical engineering
was supported by working with mathematics teachers in
an urban public school in the southwest Texas attended
by about 750 students. The school was equipped with
computer labs; each mathematics classroom was

*

Information Technologies in Education, 2013.

equipped with a computer for teachers and a few (three
to five) computers for students to work on individual
tasks and projects. Each classroom was also equipped
with a projector and an interactive whiteboard.
Mathematics classes were block-scheduled each day for
90 minutes. The Department of Mathematics employed
11 teachers whose teaching experience varied from
one to 25 years. According to the results of the state
standardized test, in 2003—2005 the average level of
achievement in mathematics of the school pupils was
around 41-46 %. Teachers explained the low rate by
students’ reluctance to learn. During summer 2005,
a group of teachers invited the author to work together
with the Department of Mathematics to improve
academic performance of students. The analysis of
the curriculum, interviews with teachers, students,
and parents revealed that poor performance was due
to teachers rather than students.

After a thorough analysis of the situation the
author proposed to improve performance using the
didactical engineering approach. The hypothesis was
that the poor student performance was stipulated by
the attitude of a teacher, his/ her teaching methodology
and subject matter proficiency. ‘The vicious circle’ had
to be broken, passive teacher behavior (as teacher-
technician) had to be changed to an active one (as
teacher-engineer). The author designed a professional
development plan in cooperation with the teachers.
Starting from the fall 2005, every two weeks he

The article is adapted from: Tchoshanov M. Engineering of Learning: Conceptualizing e-Didactics. UNESCO: Institute for
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Fig. 1. Dynamics of student achievements in 2005—2009 academic years

conducted didactical engineering seminars (one and
a half hour sessions) for teachers. In total, during the
academic year, about 20 seminars were held, which
included but were not limited to the following diverse
activities: 1) analysis and development of learning
objectives and expected outcomes for Mathematics
topics in the curriculum; 2) detailed analysis of the
content and teaching methods; 3) selection and design
of tasks, problems, projects and activities for the
development of students’ mathematical proficiency;
4) design of lesson plans and didactical approaches
to the development of students’ abilities to reason
and solve problems; 5) classroom observations by
peers followed by analysis; 6) analysis of student
work to identify and address common students’
misconceptions; 7) analysis of video records of
mathematics classes, etc.

The study continued during four academic years
in 2005—2009. The critical point of the study was
the first year (2005—-2006), when teachers’ attitude
started slowly changing from passive to neutral. In
2006—2007 academic year, student achievements began
to improve and reached the average for the state.
The performance measure used in the study was the
students’ rate in the state standardized test — TAKS
(Texas Assessment of Knowledge and Skills). During
2007—2008 academic year the school pupil performance
exceeded the average rate for the state of Texas. This
year teachers’ attitude changed radically. Teachers no
longer blamed students and became more optimistic
about the results of their work. During the next
academic year (2008—2009) the student achievement
exceeded the psychologically meaningful level for the
school — 85 %. The dynamics of the school’s student
achievement results in mathematics compared with
the state average for the period of the study is shown
in Figure 1.

e-Didactics: Digital Age Didactics

Origins of Didactics. People often have limited
understanding of didactics; its misinterpretation as
teacher-directed learning occurs in some English-
speaking countries [1, 2]. Didactics plays an important
role in defining the main construct of this article —
engineering of learning — via the following theoretical

54

chain: didactics — didactical engineering — engineering
of learning. Thus, let us define didactics through the
historical analysis of its origins.

There is a saying “Didactics is as old as times”. It is
clear that the need to learn and transmit the experience
of previous generations to the next generation is
a necessary condition for the development of society.
Generally speaking, when one person teaches another
person, this situation already suggests didactics. For
example, for the case when in the most ancient times
senior members of a tribe instructed young fellows
in hunting mammoths, using the modern language
of didactics the roles can be assigned as follows: the
senior — a teacher, the younger members — students,
and hunting — the content of teaching and learning.
The triangle “teacher — learner — content” is called
a didactical triangle. Moreover, the original meaning
of the word “didactics” (from the Greek didaskein) is
“to teach” or “know how to teach”. Let us make a brief
excursion in the history of didactics in the context
of the conceptual origin of didactics. Many scholars
in the history of education claim that didactics was
first proposed by Jan Amos Komensky (Comenius,
1592—1670) — the author of the famous “Didactica
Magna”. Not diminishing the invaluable contribution
of Jan Amos Comenius to the formation of didactics
as a science, let us try to restore historical justice.
As noted above, the root of the word “didactics”
(“didaskein”, “didascalia”, “didascalica”) is of Greek
origin. The term was first used in relation to the
choir rehearsals in Ancient Greece [3]. The term
“didaskaleion” was used for the place where the music
teacher conducted these rehearsals [4]. Five hundred
() years prior to Comenius, in 1120, the French
philosopher Hugo of St. Victor published a book called
“Didascalicon” [5], which was recognized as an attempt
to improve higher education in the Renaissance Era
[6]. In his book, Hugh formulated the framework of
educational planning at universities and suggested
the rules of systematic teaching and learning using
the methods of dialectics [2]. In ancient Rome and
the Hellenistic era in Greece, there was a range of
academic disciplines related to Fine Arts. According
to the founder of the medieval encyclopedia Isidore
of Seville, this set of disciplines included two cycles:
the trivium (grammar, dialectic and rhetoric) and the
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quadrivium (arithmetic, geometry, music, astronomy)”.
We must admit that since the Antiquity there was
a kind of confrontation between the two classical fine
arts: the dialectic and the rhetoric. In ancient Greece,
dialectics was the method of philosophical inquiry.
This method has gained worldwide recognition through
the dialogues of Socrates. Rhetoric is the art of public
speaking. In ancient Greece, and the more so in ancient
Rome, preference was given to the rhetoric. Although
Aristotle has called for “equal rights” for the dialectic
and the rhetoric. However, during the Renaissance Era
the dialectic “took revenge” over the rhetoric, which is
reflected in “Didascalicon” by Hugh. This text was used
as a basic manual in the European higher education
institutions for the next three or four centuries. The
dialectic has reached its dawn in the Middle Ages.
Figuratively speaking, if the Antiquity is the golden
age of the rhetoric, the Middle Ages is the golden age
of the dialectics [7].

Attention to the problems of education has risen
during the Renaissance era, which along with other
great achievements was characterized by the rapid
development of higher education: the number of
universities and, respectively, the number of students in
European countries increased considerably. By that time
the society accumulated social experience and knowledge
that had to be transmitted to the next generations but
the lack of transmission mechanisms became an obstacle
in the development of the society. In the 12% century,
this contradiction, along with the development of higher
education in the Renaissance era, to some extent,
stimulated the interest in Hugh and his colleagues to
study the problems of teaching and learning. In the 16™*
century, Pierre de la Ramee (Petrus Ramus), French
philosopher and professor of the University of Paris,
together with his fellow humanists Rodolphus Agricola
and Philip Melanchthon continued the work of Hugh.
Their contribution was extremely important for further
formation of didactics: the ancient Greek concept of
dialectics was gradually transformed into the art of
teaching. Melanchthon considered dialectics as a method
of teaching properly, orderly and understandably [8].
Ramee expressed this idea in a more succinct way:
dialectics is an art of teaching. Ramee’s vision of the new
nature and the role of dialectics in teaching was a kind of
predecessor of didactics. In other words, with a certain
degree of historical accuracy one can say that didactics
emerged from dialectics. The progressive views of the
16%™-century French humanists extended to the whole
Europe [9] undoubtedly had a positive impact on the
minds of other European scholars including Wolfgang
Ratke. Due to the support of his colleagues Junge and
Helwig, in 1612—-1613 Ratke made a proposal for an
initiative called “didactics as the new art of teaching”,
which was supported by the Academic Council of the
University of Giessen. Then, in the mid-17* century,
Jan Amos Comenius, Czech educator, humanist,
and intellectual, presented didactics as a system of
knowledge, setting out the basic principles and rules
of teaching in his seminal work “The Great Didactic”
(1657). The history of didactics after Comenius is well
documented in the educational literature.

Isidore of Seville is the patron saint of computers, computer
users, and computer technicians.

As to the definition of didactics, it is most often
defined as a theory of teaching and learning. Didactics
addresses issues related to the main goals and guiding
principles of learning and teaching, curriculum,
content and methods of teaching and assessment, to
name a few. Being asked whether didactics is a science
or art of teaching and learning, most readers, based
on the traditional definition of didactics, would
answer “science”. Indeed, as a science, didactics
has its categorical apparatus, methods of research,
mechanisms to identify trends, its structure and logic.
Thus, didactics evolved as a scientific discipline — the
theory of teaching and learning. However, a theory
without practice is blind. Didactics needs a teacher
who would implement the theory into practice. Here
comes “art” part, which plays the vital role in teacher
professionalism, teacher personal qualities, culture
and teaching style, creativity and talent, teaching
philosophy, etc. We also cannot disregard the fact that
the founders of the dialectic-didactics Hugh, Ramee,
Ratke, and Comenius considered didactics, above all, as
an art of teaching. Some scholars understand didactics
as the theory, others — as the art of teaching and
learning. Both groups are right, in their own way. As
a part of pedagogy, didactics is not only the science but
also the art of teaching and learning. The evolution of
views on didactics is shown in Figure 2.

Didactics
Didactics Didactics
as as
a Science an Art

Fig. 2. The evolution of the concept of didactics

The two interpretations of didactics cannot exist
separately; therefore, a question about a link between
them arises naturally. The diagram does not show
a “bridge” between the two components, though
potentially this “bridge” should allow teachers to
effectively use the didactics-science in the educational
practice. To be able to teach effectively, a teacher
needs to be able to conduct a comprehensive and
meaningful analysis of the teaching processes and
situations. S/he must also be able to select, design,
and implement a variety of didactical products (e.g.,
learning objectives, content and learning activities,
assessments, etc.). In addition to being science and art,
didactics should also be considered as an engineering
activity. Engineering is the process of analysis, design
and construction of facilities/ mechanisms for practical
purposes. Generally, the term “engineering” is applied
to buildings and constructions. To build a house, one
needs to make calculations for a construction site,
economic analysis, including estimated cost of building
materials, resources, and labor, etc.), then make the
design (the drawing plan) and only then proceed to the
construction. In the case of didactic engineering, we
are talking about the analysis, design and construction
of teaching products for learning. In other words,
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/ v\
Didactics Didactics Didactics
as as as
a Science an Engineering an Art

Fig. 3. Didactics as a science, engineeri

in addition to science and art didactics should be an
engineering of teaching and learning. Therefore, we
propose to define didactics as science, engineering and
art of teaching and learning (Figure 3).

Traditional Didactics. In a broader sense,
a triangle “teacher — learner — content” including
interactions among components of the trivium is called
didactical (Figure 4). Originally, this construction
appears in the work of Chevallard [10], Brousseau [11]
et al. Chevallard introduces the construction of the
didactical system which involves “three components —
the teacher, the students, the knowledge taught — and
the interactions between them” [10, p. 8]. Similar
construction to represent the classroom culture system
was proposed by Brousseau [11], which includes the
teacher, the student and the milieu (e.g., learning
tasks, instructional materials, and teaching strategies).
Overall, “the didactic triangle in which the student, the
teacher, and the content form the vertices (or nodes) of
a triangle is the classical ¢rivium used to conceptualize
teaching and learning...” [12, p. 581].

Some scholars are concerned with the limitations
of the classical view and suggest to consider the
contextual factors (e.g., curriculum, assessment, and
classroom culture) in the model. Schoenfeld [13] claims
that “classrooms are cultural systems” (p. 598) and
what occurs in mathematics classrooms “is indelibly
a function of the cultural forces that shape them —
e.g., how curricula are defined and which curricula
are made available, how factors such as testing shape

ng, and art of teaching and learning

teachers’ and students’ decision making within the
classroom” (ibid: 598). The revised model of the
didactical triangle including the context (as a broader
notion incorporating curriculum, assessment, culture,
etc.) is presented in Figure 5 below.

Transformation of Didactics. The beginning of
the XXI century is characterized by the revolutionary
changes associated with the intensive use of new
technologies in education. The global web is increasingly
impacting the daily lives of individuals and the society.
Scholars started recognizing the transforming effect
of technology on teaching and learning in the mid-
1980-ies, as soon as computer software provided
means to represent concepts in multiple ways including
graphs, spreadsheets, dynamic visualization tools,
etc. [14]. Due to the continuous intensive use of new
technologies in the learning process, the beginning
of the XXI century was marked by the attempts to
revise the subject, the goals and objectives of didactics.
Thus, “there have been various proposals to expand
the heuristic device of the didactical triangle to form
a didactical tetrahedron by adding the fourth vertex
to acknowledge the significant role of technology in
mediating relations between content, student and
teacher” [15, p. 627] as shown in Figure 6.

Despite the fact that the didactical tetrahedron
represents a whole, each of its faces reflects a specific
relationship. For example, the face lying in the bottom
of the tetrahedron shown in the figure above represents
the traditional didactical triangle “teacher — learner —

Technology

Context

Teacher Learner

Context

Content
Content

Fig. 4. The traditional didactical

triangle within the context

Learner

Fig. 5 The didactical triangle

Fig. 6. The didactical tetrahedron
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content”. The face “learner — content — technology”
reflects the interaction between the student, the
content, and the technology that might be called
e-Learning. This could also imply the ‘flipped classroom’
approach [16] and the self-organized learning model
in a virtual environment [17]. The face “teacher —
content — technology” coincides with the face of
e-learning; the only difference is that a student
is replaced by a teacher. That is why it is called
e-Teaching. The next face “teacher — learner —
technology” reflects an interaction between teachers
and students beyond the subject domain via the use
of ICT. An example of such interaction could be
e-Advising. The didactical tetrahedron also depicts the
integration of technological, pedagogical, and content
knowledge, which is known as TPACK [18].

e-Didactics and Didactical Engineering. Recon-
ceptualization of the traditional didactics is important
in the light of rethinking its role in the digital age
towards engineering of learning. New didactics of
e-learning is called e-Didactics [19]. Broadly defined,
e-Didactics is an ICT-integrated didactics. In order
to identify its key characteristics, let us summarize
the evolutionary development of didactics. As we
mentioned earlier, didactics had several cornerstones
in its development. We consider the following main
stages in the conceptual evolution of didactics: Pre-
didactics, Didactics-dialectics, Classic didactics, Digital
age didactics.

The pre-didactics stage (IV BC — VII AD) began
with Socratic Dialogues written by Plato (IV century
BC), which later transformed to the well-known
Socratic Method of Teaching. At this stage the classic
Fine Arts curriculum was established, which included
two major blocks of academic disciplines (e.g., trivium
and quadrivium), described later by Isidore of Seville
in “Etymologies” (VII AD). The didactics-dialectics
stage (XII — XVI AD) began with the distinguished
work of Hugh St. Victor “Didascalicon, or On the
Study of Reading” (1120) and further continued with
“Dialectique” (1555) by Ramee, where dialectics was
considered as an art of teaching. At the next stage —
classic (or traditional) didactics (XVII — mid-XX), we
observe an important transition from the art to the

science of teaching and learning. The stage of classic
didactics began with an initiative proposed by W.
Ratke to call “didactics as new art of teaching” (1613)
and further developed in “Didactica Magna” (1657) by
J. A. Komensky, who outlined the didactical theory as
a field of study of teaching and learning. This classic
tradition continued to the XX century.

The stage of digital age didactics (late XX —
present) began with reconceptualization of classic
didactics in the era of Information and Communication
Technologies. In 1991, M. Artique proposed didactical
engineering as a research and development tool to study
teaching and design effective learning. We consider
didactical engineering as a turning point from the
classic didactics to e-Didactics. In 2007, G. D’Angelo
described an e-Didactics paradigm to address the
phenomenon of e-Learning. The conceptual evolution
of didactics is presented in Figure 7 below. Comparing
the stages of pre-didactics and didactics-dialectics, one
can see the emergence of the first teaching method
(e.g., Socratic dialog) and curriculum (e.g., classic
Fine Arts) as well as recognition of dialectics as an art
of teaching. Comparing stages of didactics-dialectics
and classic didactics, one can observe the emergence of
didactics as a theory and field of teaching and learning
study. The key distinction of digital age didactics from
the classic didactics emerged in the late XX century
through the development of its engineering/design
characteristics.

Next, let us compare the key characteristics of
classic/traditional and e-Didactics. Didactics still
has its main goal on quality of teaching and learning
through developing the desired level of students’
competency and proficiency. Classic didactics and
e-Didactics share similar theoretical foundation based
on learning theory and its guiding principles of
learning [20].

The main difference between classic/traditional
didactics and e-Didactics is stipulated by a paradigm
shift in the primary focus of didactics: from teaching to
engineering of learning. This shift becomes more visible
in online education where teaching in a traditional
sense is limited by the structure of the format: if in
traditional didactics primary delivery format is face-

PRE-DIDACTICS DIDACTICS as DIALECTICS CLASSIC DIDACTICS NEW DIDACTICS
DIDACTICS as DIDACTICS as DIDACTICAL e-DIDACTICS
ART OF SCIENCE AND  ENGINEERING PARADIGM
TEACHING ART OF
TEACHING
Socratic Classic Fine Arts  “Didascalicon, In “Dialectique” W. Ratke In “Didactica M. Artique G. D’Angelo
Dialogues Curriculum: or On the (1555), Ramee proposed an Magna™ (1657), (1991-92) (2007) described
written by Trivium and Study of considered initiative called TA Komensky proposed e-Didactics
Plato (IV century  Quadrivium, Reading™ dialecticsas an ~ “didactics asnew  outlined the didactical paradigm to
BC). Socratic described by (1120), written  art of teaching. ~ art of teaching™ didactical theory engineering as address the
Method of Isidore of Seville by Hugh St. (1613). as a field of study  research and phenomenon of
Teaching. m “Etymologies™ Victor. of teaching and development tool e-Learning.
(VII AD). learning. to study teaching
and learning.
IVBC-VIIAD XII-XVIAD XVI-XXAD DIGITAL AGE

Fig. 7. Conceptual evolution of didactics
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to-face (and hybrid, in some cases), in e-Didactics —
it is mostly blended and online. Along with the
changing delivery format, the learning and teaching
space is changed: classroom is replaced by the virtual
space represented by different learning management
systems (LMS) and social networks. Moreover, there is
a significant change in the role of a teacher in the digital
age didactics: from a transmitter of knowledge to an
engineer of student learning. In turn, transformation
of teacher’s role influences the change in student role:
from an information receiver to a connected learner.
Another critical difference could be observed in the
primary mode of learning: passive learning transforms
to more active and interactive discovery-type student
engagement. This difference is impacted by the change
in representation of instructional material among
others: text and graphics in traditional teaching are
replaced by hypertext and media in on-line education;
instead of hardcopies, teachers and students get used
to deal with softcopies of instructional materials; the
principle of visualization in traditional didactics (e.g.,
mostly static and illustrative) is transformed to the
principle of dynamic and interactive visualization in
e-Didactics. The primary mode and means of classroom
communication and assessment are also experiencing
a significant change: from verbal to written; from oral
classroom discourse to written exchange of ideas via
online discussion, chats, and social networks; from
traditional training and instruction to screencasting
and videostreaming; from paper-and-pencil to
e-assessment and e-folios, etc. Last but not least, there
is a revolutionary change in information access: from
access limited by a textbook and a teacher in traditional
didactics to open access to knowledge unlimited by

Comparing traditional didactics and e-Didactics

ICT resources in e-Didactics. Table summarizes the
results of comparative analysis between traditional
and e-Didactics.

The table shows that e-Didactics has a number of
characteristics that makes its position conceptually
distinct from the classic didactics. The most important
distinction is that ICT and engineering play critical role
in e-Didactics. Therefore, e-Didactics could be defined
as ICT-integrated didactics with a focus on engineering
of learning. Within the framework of e-Didactics, we
consider the following levels of ICT use: low, medium
and high. The low level of ICT is characterized by
the spontaneous use of some technological means
such as calculators (including graphic calculators) or
basic software (e.g., Word, Power Point, Excel). The
medium level involves technology-enhanced learning
with broad use of ICT and multimedia. The high level
includes the use of Learning Management Systems
to support the process of e-learning and e-teaching.
The format of teaching and learning is divided into
traditional (f2f = face-to-face), hybrid (or blended) and
distance (online). The level of interactivity includes
passive, active, and interactive learning environments.
The interactive level is characterized by engaging
students in constructive learning experiences [21].
If the zone of traditional didactics is the low level
of technological tools usage in a predominantly f2f
teaching and learning with primarily passive and some
active learning, the zone of e-Didactics goes beyond
the traditional boundaries of teaching and learning
toward the virtual space using digital tools, interactive
multimedia and systems of distance education with
predominately interactive learning environments
(Figure 8).

Table

Characteristics

Traditional Didactics

e-Didactics

Dominating focus

Science and art of teaching

Engineering of learning

Primary goal

Quality of teaching and learning, students’ competency and proficiency

Theoretical basis

Research-based guiding principles of learning

Delivery format Face-to-face, hybrid Hybrid, online, e-Learning

Primary teacher’s role Transmitter of knowledge Engineer of learning

Primary student’s role Information receiver Connected leaner

Dominating mode of learning Passive, active Interactive

Primary learning and teaching space | Physical classroom, auditorium | Learning management systems, virtual space

Instructional material representation | Text, graphics Hypertext, media

Instructional material format Hardcopy Softcopy

Use of graphics and visualization Static and illustrative Dynamic and interactive

Dominating mode of communication | Verbal Written

Primary means of communication Classroom discourse Online discussion boards, chats, social networks

Information access Limited by the textbook Unlimited by ICT resources

Primary mode of scaffolding Training, instructing Screencasting, videostreaming

Dominating assessment format Paper-and-pencil assessment On-line assessment, e-Folio
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Active
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Fig. 8. The zones of traditional and e-Didactics:
F2F — face-to-face; H — hybrid; OL — online;
I — zone of traditional didactics; II — zone of e-Didactics

Engineering plays a significant role in the design
of learning objectives, development of content,
selection of teaching and learning means, and design
of assessment in the structure of the e-Didactics.

What is Didactical Engineering?

There are genetic engineering, computer engineer-
ing, or social engineering, to name a few. How these
different ‘engineerings’ are defined? For example,
genetic engineering is defined as a set of molecular
biology and genetics techniques associated with the
analysis, modeling, and design of new combinations
of genes. Computer engineering is related to the
analysis, software development and integration of
software with a variety of computer platforms,
hardware, and systems. Social engineering is defined
as a design of activities for new social institutions as
well as restructuring of existing social institutions by
gradual reform and change. Each of the above cases

involves, to a certain extent, the following elements of
engineering: analysis, design, modeling, construction,
and development. In a broader sense, engineering
is defined as analysis, design and/or construction
of facilities for practical purposes. Consequently,
engineering as a human activity may be applicable to
various professions and it involves a wide range of
activities from the analysis and design of facilities to
their operation and maintenance. Therefore, didactical
engineering is a kind of a generalized concept of the
engineering approach to didactics.

Didactical engineering is a relatively new approach
in modern education. That is why the number of
publications in this area is low. First attempts to use
an engineering approach in didactics took place in
the 1990-ies [22—24]. Douady [24] defines didactical
engineering as a series of teacher-engineer related
didactical actions, which ensure the implementation
of the learning project with a group of students.
Ruthven [25] believes that “didactical engineering
aims to develop highly precise designs that will be
reproducible under suitably controlled classroom
conditions, and to do so through systematic and
exhaustive analysis of variables and strategies, framed
in terms of an overarching didactical theory” (p. 586).
Didactical engineering aims at using research-based
practices and promotes the development of teaching
design thinking. Didactical engineering also fosters
the development of teachers’ analytic reasoning
focused at the implementation of macro and micro
analysis of didactical systems, processes and situations.
Accordingly, didactical engineering (Figure 9) has
its own subject domain that is characterized by the
following main parameters: 1) analysis, design and
construction of outcome-oriented teaching products
(e.g., learning technologies); 2) application of
a scientific method and design thinking to the analysis
of didactical systems, processes and situations in order
to create effective learning environments.

Didactical engineering has a dual nature: it is
both a product and a process of an educational design
activity. It is a product of didactical analysis and
design as well as the process of applying an engineered
teaching product to the learning environment. Thus,

Engineering

Didactics

A

A

Didactical Engineering

\ y

4

Teaching Products

|7 Analysis Design

Construction _‘

v

| Qualitv Control ‘

v

Effective Learning Envircnment

Fig. 9. Didactical engineering and design of effective learning environment
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as an instructional activity, didactical engineering can
be defined as a series of steps in analyzing, designing,
and constructing of teaching products and their use in
the instructional process in order to create effective
learning environments and achieve desired learning
outcomes.

A Teacher in the Digital Age:
Teacher-Engineer

The market of online educational services has been
steadily growing. For example, in the Department
of Teacher Education at the University of Texas at
El Paso (USA) about 50 % of graduate courses are
conducted in an online format. With the purpose of
expanding online services, the leading universities
create the MOOC consortia (e.g., Coursera, Udacity,
edX) to initiate special programs for supporting the
design and delivery of online courses as well as the
development of new tools for online learning systems
[26, 27]. However, some skeptics claim that massive
open online courses are not a panacea. The Gallup/
Inside Higher Ed conducted a survey of the presidents
of several US universities involved in offering the
MOOC. The major findings of this survey is that
54 % of the participants somewhat disagree or are
not sure whether MOOC foster creative pedagogical
strategies. Moreover, 83 % of the participants disagree
or are not sure that the MOOC improves the learning
of all students [28]. Some colleges such as the Duke
University and the Amherst College rejected proposals
to join the MOOC consortia because the faculty does
not see the benefits of the MOOC in improving student
learning, in particular at the undergraduate level. One
of the faculty members expressed her concern about
poorly designed online classes saying “students will
watch recorded lectures and participate in sections via
Webcam enjoying neither the advantages of self-paced
learning nor the responsiveness of a professor who
teaches to the passions and curiosities of students” [29].
The question is “how to make sense of this skepticism
with the seemingly endless flurry of the MOOC-related
announcements these days?” [28]. A possible answer
may be that the speed at which colleges have embraced
MOOCs has little to do with the readiness of the
“MOOC industry” to offer high quality products. To
do so a paradigm shift should occur: the shift from
teaching to engineering of learning, which will foster
creative pedagogical strategies to design and implement
online courses. And, consequently, this shift develops
an urgent need for training of “online” educators
who are able to design and deliver effective distance
education. This also creates a domino effect: along with
the transfer of many university disciplines, including
teacher education courses, to the online format, there
is a need to revisit the training of school teachers
themselves. Instead of traditional teacher training
the focus is shifting toward the new type of teachers
who can work effectively in the digital environment
and satisfy high demands on teachers’ knowledge and
ability to engineer online student learning. Moreover,
in the digital era a teacher is not just an online tutor.
The teacher becomes a kind of analyst and manager of
informational resources, designer of courses, modules,
lesson fragments using interactive multimedia tools.

In connection with the emerging changes in the
role of a teacher, an important question raises: what
kind of teacher is needed in the digital age? According
to The National Educational Technology Standards
(NETS) developed by the International Society for
Technology in Education (ISTE), the advancement of
digital age teaching is associated with the following
standards: “(1) facilitate and inspire student learning
and creativity; (2) design and develop digital age
learning experiences and assessments; (3) model
digital age work and learning; (4) promote and model
digital citizenship and responsibility; and (5) engage
in professional growth and leadership” [30]. The new
set of standards was published by UNESCO [31]. The
UNESCO ICT Competency Framework for Teachers
emphasizes “that it is not enough for teachers to
have ICT competencies... teachers need to be able to
help students become collaborative, problem-solving,
creative learners through using ICT” [31, p. 3].
This statement, in a way, echoes the above Duke
University faculty’s concern on a lack of the MOOC’s
support of students’ curiosity and creativity in online
learning. The UNESCO Framework addresses the
following teacher competencies in the digital age: ‘(1)
understanding ICT in education; (2) curriculum and
assessment; (3) pedagogy; (4) ICT; (5) organization and
administration; (6) teacher professional learning” [31,
p. 3]. The UNESCO Framework further expands the
significance of integrating ICT and Pedagogy through
the following teacher competences: (a) “integrate ICT
into didactic knowledge acquisition and learning theory
models; (b) create learning activities that use ICT
resources to support specific educational outcomes; (¢)
apply ICT to “just in time” and “spontaneous” learning
interactions; (d) design presentations that appropriately
incorporate ICT resources” [31, p. 50—52]. Some of the
above mentioned standards and competences expand
the role of a teacher much beyond the traditional
teaching. For instance, the UNESCO’s competency on
integration of ICT and Pedagogy — “integrate ICT into
didactic knowledge acquisition and learning theory
models” — has a hidden call for the expansion of the
role of a teacher to become a teacher-didactician —
someone who is knowledgeable of the learning theory
and research-based teaching. For a similar reason,
Jaworsky [32] proposed an addition of an extra vertex
to the traditional didactical triangle to include the
didactician as an integral part of the system for teacher
development. At the same time, the ISTE’s standard
for teachers on “designing and developing digital
age learning experiences and assessments” requires
a teacher to extend his/ her role as an engineer —
someone who knows and able to design and construct
effective learning environments. In traditional
education, the three roles mentioned above (a teacher,
a didactician, an engineer) were isolated. Obviously,
there is an emerging need to train a new teacher to
face the challenges of the digital age, to be a teacher,
who, to some extent, combines the competences of
a didactician and an engineer. The digital age standards
and competences demand “a push” for e-Teaching as
an integration of the roles of a teacher, a didactician,
and an engineer as presented in Figure 10.

The integration implies reconceptualization of
the key role of a teacher-engineer in the digital



3APYBEXHbIA OMNbIT

Fig. 10. Teacher-engineer

age: traditional teaching transforms toward the
research-based engineering of student learning.
This transformation requires a teacher-engineer to
understand teaching theory and learning sciences
[20, 33] in order to effectively design learning
objectives, digital content and assessment, and as to
make connections between the objectives, content, and
assessment (Figure 11).

Leaming
Objectives

Leamning
Sciences

Design
of Assessment

Engineening
of Content

Fig. 11. Learning sciences and engineering of learning
objectives, content, and assessment

The engineering of learning paradigm places
a critical emphasis on the development of teachers’
design thinking [34]. The development of teacher-
engineer design thinking is a complex process based
on the advancements of learning sciences. The teacher-
engineer should acquire the following key competences:
1) design of learning objectives: create outcome-based,
technology-enhanced learning environments that
enable students to set their own learning objectives,
monitor and assess their own learning progress;
2) engineering of content: develop interactive content
and relevant learning experiences through selection
and design of tasks, problems, projects, and activities
that incorporates digital tools and ICT resources to
promote student learning and creativity; 3) design of
assessment: select and develop authentic assessments
aligned with learning objectives and content; use
assessment data to improve teaching and promote
student learning.
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Annomayus

ITudpoBas smoxa TpedyeT mepecMOTpPa TPASUIINOHHOTO IPEIOJaBAHUA U YIEHUA. BEICTPO PacTyIye TeXHOJIOTUUeCKIe NHHOBAIINY
B 00pa3oBaHUU OOYCJIOBAUBAIOT CMEHY IapaJUTMEI OT TPAJUIIMOHHOTO IIPEIOJaBaHUA K WHKeHepUH yueHus. TakmM oO6pasoM, OCHOB-
HOe BHUMAaHUE B CTaThe yAeJIeHO Pa3paboTKe U BHeAPeHUIO 3h()EeKTUBHBIX YUEOHBIX Cpel Ha OCHOBE HCIIOJH30BAHUA MH(DOPMAIMOHHBIX
¥ KOMMYHUKAITMOHHBIX TEXHOJOTHI B Pa3JUYHBIX (opMaTax: ouHOe o0yueHUe, CMeIIaHHOe U JUCTAHIUOHHOe. H)KeHepus yuyeHUs
TpebyeT HOBOTO MOHUMAHUSA U IE€PEOCMBICIEHUA TPASUIINOHHON ATUJAKTUKY B HAIPABJIEHUU e-JUNAKTUKU (SJIEKTPOHHOM JUAAKTUKN),
uTO0BI 9(PpHEKTUBHO IPOEKTUPOBATE U YMEJIO COTJIACOBBIBATE I[€JIM YUEHU, er0 COJePIKaHue U CUCTeMY OIleHUBAHUSA B IU(PPOBYIO SIIOXY.
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HOBOCTMU

Bnactu morparar Ha nudposyro sxkoHomuky 400 mipp py6. 3a Tpu roga

B 6romxeTe Ha cenyomine Tpy rofia, KOTOPBI 0f06pua
Tocmyma, Ha peanu3aLuio HALMOHAIbHOI TporpamMmsl «Lud-
poBas skoHoMMKa» B 2019-2021 romax OTBeeHO IOPARKaA
403 mnpp py6. M3 Hux oxono 108 mupp py6. 6yzer norpa-
4eHo B 2019 roxy, 4yTb 60mee 123 mapg py6. — B 2020 roxy
u o4t 172 miipg py6. — B 2021 rogy. O6 9TOM CBUETEND-
CTBYIOT NPUIOXEHMsI K 3aKOHY O OIOfKeTe, pasMeleHHbIe
Ha cajiTe CUCTeMbI 00ecIiedeHNsA 3aKOHOLATE/IbHO JesATeNb-
noctu (CO3).

Ecnu roBopuTh OTHENBHO O LIECTV HANPABIEHUSX,
KOTOpBIE COCTAaB/IAIOT HALIPOrPaMMy, TO CPeNCTBA pac-
HpefeNMINCh CIefyouM 06pasoM: Ha HH(OPMALVOHHYIO
uHdpacTpykTypy O6ymer morpadeHo okomo 152 mipp pyo.
3a TpM rofa, Ha Lu¢poBoe TOCyIpaBlIeHne — 4yTh Oojee
101 mupg py6., Ha LUPPOBBIE TEXHONOTUM U IIPOEKTBI —
88,5 mipx py6., Ha Kafpsl A unppoBOil SKOHOMUKU —
6onee 46 Mipx py6., Ha MHPOPMALMOHHYIO 6€30IaCHOCTD —
6omnee 15 miapp py6., Ha HOPMAaTMBHOE perylIMpOBaHNe
1ugpoBoit cpenpr — 794 MiH pyo.

Ecnu rosoputh KoHKpeTrHO O cnepyromem 2019 roge,
TO GI0JKETOM TIPEyCMOTPEHBI TaKle PACXOMIbI IO JAHHBIM
IIECTH HAIPABJIEHMSIM: Ha MHPOPMAIL[MOHHYIO0 NHPPACTPYK-
Typy Oymer morpadeHo okoso 41,7 mipx pyb6., Ha undposoe
rocynpasiaerne — 29,2 MIpH py6., Ha LUPPOBbIE TEXHOMOT N
U mpoekTbl — 21,5 Mpp pyo6., Ha Kazpsl st 1udpoBoit
sKoHoMMkM — 10,5 mpg pyo6., Ha MHGOPMALMOHHYIO 0e30-
macHOCTb — 4,8 MiIpy py6., Ha HOPMATUBHOE PeryINpOBaHUe
1u¢poBoit cpefpl — 265 MIH pyo.

Yro kacaetrcsa 2020-2021 romos, TO Ha peanusaluio
HAIIpaBJIEHMIT HAIIIPOTPaMMBbl B OIOJKeTe OIIpefe/leHbl
CIefyIolye CYMMBI: Ha NH(POPMaLMOHHYI0 MHQPACTPYKTYPY
3apesepBUpoBaHbl 48 MIpH py6. u 62 miupp py6. cooTBet-
CTBEHHO, Ha I[UQpoBoe rocymnpaeneHne — 31 miupp pyb.
u 41 mapy py06., Ha UUQPPOBBIE TEXHOTIOINNU ¥ HMPOEKTHl —
25,5 mipg py6. u 41,6 mapp, py6., Ha Kagpsl ajist unudpoBoit
aKoHOMUKM — 13,3 Mypp py6. u 22,4 mupp pyo., Ha nHPOP-
MAaLMOHHYI0 6e30IacHOCTb — 5,6 MIIPE pyo6. u 4,9 Mypp pyo.,
Ha HOPMATVBHOE peryaupoBaHue HudpoBoil cpegsl — II0
265 mnu py6.

I[To HampasneHuio «VHpopMannoHHasT NHPPACTPYKTY-
pa» Ha obecIleueHUe IOKPBHITUA O0OBEKTOB TPAHCIIOPTHOI
MH(PACTPYKTYPBL CETSMU CBS3M C BO3MOXXHOCTBIO Oec-
NIPOBOZIHOM IepefiauM rosoca U faHHbX B 2019-2021 rogax
npenycmoTpero 500 mitH pyo6., 2,8 miapp py6. u 4,4 mipg pyb6.
COOTBETCTBEHHO.

B pamkax mampasnenus «lluppoBoe rocympasie-
HIe» Ha obecreveHre MHPOPMAIMOHHO-AHANTHIECKOTO
U 9KCIIEPTHO-aHAUTUIECKOTO CONPOBOXKAEHMs B cdepe
KOHTPOJIbHOI 1 HaJI30PHOII AeATENbHOCTI IIPEAYCMOTPEHO
153,4 miH pyo6. B rog. Ha co3gaHue HalyOHaIbHOI CUCTEMBI
ynpapnenusa gaHHbiMu B 2019-2021 rogax sapesepBUpO-
BaHO 510,5 mnH py6., 502,8 miH py6. n 509,8 mnH pyb.
COOTBETCTBEHHO.

Hanpasnenne «Kagpsl ams 1udppoBoil 9KOHOMMUKI»
BKJIIOYaeT B Cebsl Takoe MepOIpusTHe, KaK MPOBeJeHNe
TeMaTN9IeCKUX CMEH B CE30HHBIX /IarepsAX A/ IIKOTbHUKOB
IO TIepefloBBIM HANpaBIeHMAM JVCKPETHOI MaTeMaTVKMU,
uH@popMaTuKy, 1M(POBLIX TEXHOIOTNUIL, HAa YTO B OyKail-
IMe TPU rofa IUVIAHUPYETCs BBIAEIATh Gomee 470 MiH pyo.
€XETOf[HO.

B paMKxax aTOro ke HanpaB/ieHM:A Ha PasBUTHE U pPac-
IIPOCTpaHeHMe JIy4lIero ombiTa B cdepe GopMupoBaHuA
1 poBBIX HaBBIKOB B 2019 roxy 1 2020 rogy nperycMoTpeHO
okorno 1,8 mnpp py6., a B 2021 rogy — 2,7 mipp, py6. Ha mpe-
[IOCTaB/IeHUe I'PAHTOB (PM3MYIECKNM JIMLAM Ha pearn3aliiio
IIPOEKTOB B 001acTy 1U¢POBOI SKOHOMYKY 3ape3epBUPO-
BaHo 250 MiH py6. exxeropHo. Ha TupakupoBaHme aydmmx
HPaKTHK 110 Pa3BUTHIO HN(PPOBOIL IPAMOTHOCTH IIIKOTbHUKOB
Ha 6ase PyCCKUX IIKOJ 32 py6e>KoM ITTaHUPYeTCs HOTPaTUTh
309 mnH py6. B 2019 ropgy u 340 mnH py6. — B 2021 ropy.
CyMMa 3a 2020 rog B IpUIOXEHUM K 3aKOHY O 610mKeTe
OTCYTCTBYET.

ITo nanpasnenuio «/HdpopManuoHHas 6e30MaCHOCTD»
Ha JIOBefieHMe YPOBHA 0e30IIaCHOCTM OOBeKTOB KpUTHUYe-
CKOJ1 MHGOPMALVOHHOI MHPPACTPYKTYPHI JO YCTAaHOBJICH-
HBIX 3aKOHOJ]aTe/IbCTBOM 3ape3epBUpoBaHO 150 MiH pyb.
B 2020 rogy u 100 man py6. B 2021 romy. 3HadeHue 3a
2019 rop He yxasano. Ha cosmaHue m (QyHKUMOHMPOBa-
Hue lleHTpa MOHMTOPMHTA M YIPABIE€HUA CETbIO CBA3M
0011[er0 MO/IB30BAHMA, @ TAKXKe CO37aHIe, IKCIITyaTALNI0
u pasBuTHe MHGOPMALMOHHON CHCTEMbl MOHMTOPMHIA
U YIpaB/IeHMs CETBIO CBA3M OOILIEro II0/Ib30BaHMA Ipef-
yemorpeso B 2019-2021 rogax 597 mnH py6., 699 miH py6.
u 546 MIH py6. COOTBETCTBEHHO.

Ha obecneueHne 3almThl IpaB 1 3aKOHHBIX MHTEPECOB
JIMYHOCTY, OM3Heca U TOCYHapcTBa OT YIpo3 MHQpOpMaIm-
OHHOIT 6€30MacHOCTH B YCIOBUAX LM(POBOI SKOHOMUKHU
ITAHUpYyeTCsA BbIACNUTh 834 MuH py6., 454 MmaH pyo.
n 409 myH py6. B rox. CosfaHue yCmoBuil fs I106aabHON
KOHKYPEHTOCIIOCOOHOCTU B 06/1aCTV 9KCIIOPTA OTeYeCTBEH-
HBIX Pa3pabOTOK 1 TEXHOIOTNUIT 0becedeHst 6€30IIacHOCTI
nHpopManum 060iifieTcs B TeYeHUe Tpex j1eT B 104 MiH pyo.,
119 man py6. u 139 MnH py6. B rog.

TocymapcTBeHHas mopiepKKa aBTOHOMHOI HeKOMMep4e-
cKoii opranmsanyy «lJeHTp KoMIIeTeHIWII 10 MMIIOPTO3a-
MeleHno B chepe MHPOPMAIOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTMII» COCTABUT 34,7 MIIH py6. eKEerOmHO.

ITo HampaBnenuio «Llupposple TexHONMOrMU K IPO-
€KThI» Ha peaju3aliI0 KOMIIJIEKCA Mep IO IOfJepXKKe
paspaboTKM M BHEAPEHUs POCCUIICKUMY OPraHU3ALMAMU
TEXHOJIOTUI, NPOJYKTOB, CEPBUCOB U INATHOPMEHHBIX
pelleHni B Ie/AX MOBBIIIEHNA JOCTYITHOCTU POCCUIICKOTO
ITO u mporpaMMHO-aNIIapaTHRIX KOMIIIEKCOB /I Ludpo-
BOIT TpaHC(HOPMAIVV IPUOPUTETHBIX OTPAC/IeNl SKOHOMUKM
u coumanbHoit cdepsl B 2019-2021 rogax mpefycMOTpeHO
2 mipg py6. exXeropgHo.

Ha paspaboTky 1 peamnsanuio JOPOXKHBIX KAPT Pa3BIUTHS
MIEPCIIEKTUBHBIX «CKBO3HBIX» M(POBBIX TEXHONOTMII 3ape-
3epBupoBaHo 2,1 mapp pyb6., 2,8 mapn py6. u 6 miapn pyo6.
B rofi. [ocymapcTBeHHas mopep)Kka KOMIIAHUI — JIJIepOB
0 pas3paboTKe MPOAYKTOB, CEPBUCOB U IIIAT(HOPMEHHBIX
pereHnit Ha 6a3e «CKBOSHBIX» I[U(PPOBBIX TEXHOMOTHIT 06071~
meTcs 6omKeTy B 3 Mpg pyo6., 2,5 MiIpa pyo6. u 5,5 Mpg pyo6.
B TO.

IMoggepxKa MPOEKTOB IO MpeoOPa3OBAHNUIO IIPHOPH-
TETHBIX OTPAC/Iell SKOHOMUKM M COLManbHON cdepbl Ha
OCHOBE BHE[PEHIsA OTEYECTBEHHBIX IPOJYKTOB, CEPBUCOB
1 WIaTGOPMEHHBIX pelIeHMII, CO3JAHHBIX Ha 06ase «CKBO3-
HBIX» LUPPOBBIX TEXHOIOIMIT cocTaBut B 2019-2021 rogax
11,7 mnpg py6., 15,7 mapp py6. u 25,6 miupp py6. B rof.

(Ilo mamepuanam CNews)
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XypHan «AHchopmaTnka n obpasoBaHune»

NHpekcbl noannckn (areHTCcTBo «PocneyaTtb»)
Ha 1-e nonyroaue 2019 ropa
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DAEKTPOHHAs MOAIINCKA |
Ha >XypHaas! VIHOO

KypHaan! 1o metoauke

oOyueHIsI UHpOpMaTUKe
.,

11 nHpOpMaTU3aly 0Opa30BaHIs X

v Jdoctyn K >KypHaaam v B aBa pasa aemmesae
He A0KIAAsCh ITedaTyt TUIIorpapuy  Ie4aTHOM IMOAIINCKA

v C 2100010 yCTPOJICTBA, v Cxuaku npyu opopMAeHUN

ITOAKAIOYEHHOTIO K MHTepHeT ITIOAITNMCKHM Ha KOMIIAEKT )I(ypHaAOB

v Bo3MO>KXKHOCTB COXPaHUTh qyafm v Orz1aTa Ha canre 134aTeAbCTBa
B (bopmaTe PDEF B MHTepHeT-MaraSMHe

Indopmaruka 1 oOpaszoBaHme

MN3AAETCA C 1986 TOAA e OT 64 CTPAHVL], @ BbIXOAWMT 10 PA3 BTOA

HayuHO-MeTOAMYeCcKII XXypHaA 110 MeTOAMKE
nperiogasaHns MHGOpMaTUKN U MHPOPMaTU3aLIUI
00pa3oBaHIsI

Indpopmarnka B 1mkoae ,
M3AAETCA C2002TOAA e OT 64 CTPAHVII e BBIXOAWMT 10 PA3 B r04 R

HayuHo-tipakTiyeckni >KypHaa 4451 yduTeAei
MHQPOPMaTIKHU, METOAVICTOB, ITpeliojaBaTeaent
BY30B I KOAAeAXKel

IToapoOHyI0 MHPOPMALIUIO O IIOAIINCKE
Ha HaIllM U3AaHIS Bl MOJKETe HAalITH Ha calTe
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