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XIX MEXOYHAPOOHAA HAYHHO-TNPAKTUHECKASA KOH®PEPEHLNA

HOBbIE MHOPOPMALIMOHHDIE
TEXHOJ10I'i B OBPA3OBAHUUA

OcHOBHbIe HanpaBneHus paboTbi:

= lNepcnekTrBbl pa3BuTraA TexHonormin 1C ansa cozgaHusa nHGPacTpyKTypbl
UMPPOBOIN SKOHOMUKIN 1 OOHOBNEHNA CUCTEMbI 0O6pPa30BaHNA.

= TexHonornyeckoe n MeTogmyeckoe obecneyeHmne NOAroTOBKM rpa)kaaH K yCIoBMAM
UndpPOBO SIKOHOMMKN Ha ocHoBe nnatdopmbl «1C:MNpegnpuaTne» 1 ee NPUKNAAHbIX PELIEHNUN.

= MeTogunyecKkne, opraHM3aLOHHbIE 1 TEXHONOIMYeCcKne CpeacTBa NoaaepKKn
nefarornyeckon AeATenbHoOCTH, pa3paboTaHHble Ha OCHOBe pelweHnia «10».

= Co3faHume ycnoBuia AnA paclumpeHma yyactna nHayctpumn 1C B cucteme npodeccmoHanbHoro
obpasoBaHusA. Pazeutne dopm coTpyaHmuyecTBa obpasoBaTenbHbIX OpraHu3aumm
n pabotogatenen.

MeponpuaTtna B pamkax KoHbepeHUNn:

= [IneHapHble 1 CeKLMOHHbIe 3acefaHus

= MacTep-Knaccbl Mo NCMONb30BaHWIO NPOrPaMMHbIX NMPOAYKTOB dupMbl «1C»

= BepHucax nporpaMmmHbIX 1 MeTOANYECKMX pa3paboTok

» TectupogaHnue «1C:MpodpeccroHan» no nporpaMmmHbiM npogyktam «1C:Mpeanpuatune 8»»

B 2018 rogy B KOHOepeHLMM NpuHAIK yyacTve bonee 2 300 yenosek.
MNoppobHee o TemaTuKax KoHbepeHUUn 1 yCIoBUAX y4acTua cm. cant Tc.ru/educonf

YyacTtue 6ecnnaTtHoe AnA Bcex COTPYAHUKOB o6pa3oBaTenbHbIX OpraHn3ayuia
1 OpraHoB ynpasneHuA o6pasoBaHnem (NpoXxunBaHNe ONavynBaeTCcA OTAENbHO).

Ob6nA3aTenbHanA NpeaBapuTeNbHasA perncTpauma oTKpbITa
o 28 aHeapsa 2019 roga Ha cante 1c.ru/educonf

®  OUPMA «1C»
.il (L OprkomuTeT KOHpepeHUun:
oUPMA “1¢c” Ten./dakc: +7 (495) 688-90-02
Email: npk@1c.ru

www.1c.ru/educonf

29-30 auBapsa — 2019 r.

loctuHuua «Kocmocy,
Mockea, npocnekr Mupa, a. 150




H ay 4yHO- M e T o4 Y e cCK m X y p H an

B VIHOOPMAT/IKA 1 OBPA3OBAHME

M3OAETCA C ABI'YCTA 1986 TOJA

Yupegutenu:

N2 8 (297)

* Poccuiickas akagemus o6pa3oBaHus
OKTﬂ6pb 2018 * WN3patenbctBo «Ob6pasoBaHue u MIHbopmaTuka»

PepakuoHHbIN coBeT
KysHeuos A. A.

npedcedamerib
PpedakyuoHHo20 cogemd,
akademuk PAO, cone p)Ka HWne

00KmMop neo. Hayk, npogeccop
A6aypasakos M. M.

bonotos B. A. OT pepakumn 3

Bacunbes B. H.

Ifptirgipzes G NEAArOrMYECKUE KALPDI

lpuHLWKYH B. B.

3eHkuHa C. B. JNlanuuk M. 1., Hyp6ekoBa XK. K., Parynuxa M. U. OnbIT ABYAUMIIOMHOrO Marnctepckoro

Kapako3os C. [I. 06pa3zoBaHuA B yHMBepcuteTax Poccnn n KasaxctaHa 5

Ky3Heuos A. A.

Kpaguos C. C. bapxaTtosa [1. A.,FomaCKo M. C,, Mak H. . Mogenb cmapT-cpefbl AnA NOAFOTOBKN )
OynyLmxX yuutenein MHGOPMaTHKLM B 0651aCTV MPOrpamMMUpPOBaHIA B YCIIOBUSAX CETEBOWA

Nanumuk M. 1. KNnacTepHoO-pacnpeaeneHHom nHTerpaumnm 11

PognoHoB M. A.

Pbi6akos /1. C. Lika6epuHa I'. L., KpacHoB M. O. icnonb3oBaHue MeTofa aHanm3a nepapxuii Ans oLueHKr

PbikoBsa H. U. COrIacoOBaHHOCTY PabOTbl IKCNEPTOB PErMOHANbHbIX MPEAMETHbBIX KOMUCCUI MO MPoBepKe

Cemenos A. J1. 3ajaHnin ¢ pa3BepHyTbiM oTBeToM OIS n EMN 20

CmonaHuHoBsa O. I.

i MEAArOrMYECKUI OMbIT

XpuctoueBckum C. A.

HepHobaii E. B. Mak H. U., AcayneHko E. B. MNepcoHnduKkaLma camoctoaTenbHOM paboTbl CTyAeHTOB

Pepakuyus no GopMM1POBaHMIO YMEHUS PeLLaTh pacyeTHbIe 3aa4 Ha OCHOBE aBTOMATV3UPOBAHHOW
Mpuropbes C.T. obyyatoLLe-anarHoCTNYEeCKON CUCTeMbl 26
2/1a8HbIl pedakmop

Espokumos U. B., EnuBaHoB A. C., KpacHos W. 3., Hocapes K. A. AcnekTbl

Ty6KiH B. A. GOPMUPOBaHIA Manbix NPOEKTHbIX FPYM NPOrPaMMHbIX MPOEKTOB Ha OCHOBE CeTeBOl
Heprauesa JI. M. AVarpaMMbl NPOEKTa C yUETOM aKMeOosI0ro-KOMMeTeHTHOCTHOrO NoAXoAa 33
Knpnyerko U. b.

KonteBa C. A. KapmaHoBa E. B. Oco6eHHOCTI peanu3auuy cMellaHHoro obyyeHuns C NCnonb3oBaHneM
KysHeuoBa E. A. cpedpl Moodle 3
Pbibakos A. C. Anekceesckuii 1. U., AkceHoBa O. B., boapskos B. 10. Po6oToTexHuuecKkas peanvisauys
®eporos 1. B. MOfIeNbHOI NPaKTUKO-OPUEHTUPOBAHHOM 3afauu 06 ONTUMaNbHO 6eCrUNOTHON

Llapankosa J1. M. TPaHCMOPTUPOBKE rPy30B 51

Mypnan Bxogur B lNepeyeHb
POCCUINCKNX peLieH3pyeMbIX

HayuHbIX 3aanmii BAK, 3APYBEXHbIN OMNbIT
B KOTOPbIX JO/MKHbI 6bITb
ONy6NNKOBaHbI OCHOBHbIE Sullivan D. J., Labby S., Koptelov A., Sullivan S. L. Experiences, frustrations, and barriers,
HayuHble pesynbraThbl of iPad usage in the special education: Life Skills classroom from educators perspective............. 61
AnccepTauuii Ha concKaHue
yueHbIX cTeneHen AoOKTopa
" KaHAMAATa HayK
MoanncHbie NHAEKCbI M3patens OO0 «O6pazoBaHune n MHGopmaTtrka» MoanwncaHo B neyatb 31.10.18.
B KaTanore «Pocneyatb» 119261, 1. MockBa, JleHVHCKIIA Np-T, fi. 82/2, KOMH.6  PopmaT 60x90'/s. Ycn. ney. 1. 8,5
70423 — vHavBYAYyanbHbIE NOANUCULNKIA Te”'/‘?a.'( < (4?5) 140-19-86 Tnpax 2000 >k3. 3akas N° 564.
e-mail: info@infojournal.ru OtneyataHo B Tunorpadpum OO0 «[puHT cepBurC rpynn»,
73176 — NpeAnpuATAA 1 OPraHN3aUMn  yR| - hitp://www.infojournal.ru 105187, r. Mockea, bopucosckas yn., . 14, cTp. 6,

CBMAETENbCTBO O PErncTpaLmm CpeacTBa MaccoBoii  MouToBbIN agpec: Ten./gakc: (499) 785-05-18, e-mail: 3565264@mail.ru
nHdopmavmm M Ne77-7065 ot 10 sHeaps 2001 . 119270, r. MockBa, a/a 15 © «O6pasoBaHue u Uupopmartuka», 2018




PepakunoHHas Konnerus

BonotoB Buktop AnekcaHppoBuy
akapemuk PAO, foKTOp nep. Hayk,
npogeccop, LieHTp MOHUTOpUHra
KauyecTBa obpaszoBaHua UHCTUTYTa
ob6pasoBaHua HNY «Bbiclwas wkona
SKOHOMMKW», HAYYHbIi PyKOBOAUTEND

BacunbeB Bnagumunp HukonaeBuy
un.-kopp. PAH, un.-kopp. PAO,
[IOKTOp TeX. HayK, mpodeccop,
CaHKT-TeTepbyprckunii HauMoHanbHbI
nNccnefoBaTenbCkuin YHUBEPCUTET
NHOOPMALIMOHHBIX TEXHONOTUA,
MexaHUKM U OMTUKY, peKTop

lpuropbes Cepreii feopruesuy
un.-kopp. PAO, fOKTOp Tex. Hayk,
npodeccop, UHCTUTYT umdpposoro
obpa3oBaHMA MOCKOBCKOro
rOPOACKOro Neaarornyeckoro
yHVBepcuTeTa, 3aB. Kadpeapon
NHPOPMATVKM 1 MPUKNaZHON
MaTemMaTuKu

MpyHWKYH Bapum BanepbeBuy
[IOKTOP nef. Hayk, npodeccop,
WHctutyT undpoBoro obpasosaHms
MOCKOBCKOro ropofckoro
nefarormyeckoro yHMBepcuTeTa,
3aB. Kadeppoli MHGopmaTu3aLmn
obpasoBaHuA

KysHeuoB AnekcaHap AHApeeBnY
akapemuk PAO, foKTOp nep. Hayk,
npodeccop

Nanunk Muxaunn NaBnosuny
akagemuk PAO, nokTop

nep. Hayk, npodeccop,

OMCKMI rocyaapCTBeHHbIN
nefarornyeckuini yHUBEpPCUTeT,

3aB. Kadeapoi NHGopmaTuKK

N METOAVKM 0b6yyeHns nHdopmaTtrke
HoBukoB iImutpuin AnekcaHapoBuy
yn.-kopp. PAH, foKkTOp Tex. Hayk,
npodeccop, UHCTUTYT npobrem
ynpasneHusa PAH, anpektop

CemeHoB Anekceii JIbBoBUY
akapgemuk PAH, akapemuk PAO,
[OKTOp dU13.-MaT. HayK, Npodeccop
CmonaHnHoBa Onbra NeoprueBHa
akagemuk PAO, foKTOp nep. Hayk,
npodeccop, HCTUTYT neparornku,
ncvixonoruu u counonorum Cubnpckoro
defiepanbHOro yHuBepcuTeTa,
L[MpeKTop

XeHHep EBreHuin Kapnosuu
un.-kopp. PAO, noktop

du3.-mat. Hayk, mpodeccop,
MepMCKuit rocyaapCTBEHHbIN
HaLMOHAJbHbIV NCCNeRoBaTeNbCKUI
YHVBEPCUTET, 3aB. Kadeapon
MHPOPMALVOHHBIX TEXHONOTUIA

BoHk Képtuc [xen

PhD, Neparornyeckas wkona
MHpanaHckoro yHusepcuteTa

B bnymuHrroHe (CLUA), npodeccop

[areHe BaneHTHa AHTaHOBHa
[OKTOp Hayk, DakynbTeT MaTemaTuKm
1 nHdopmaTrKin BunbHiocckoro
yHuBepcuteta (Jlutea), npodpeccop

CeHpoBa EBreHuns

PhD, VHCTUTYT MaTemaTtuku

1 nHdopmatrkn bonrapckoi
akagemun Hayk (Codua, bonrapus),
[IOLIEHT, CT. HayYHbI1 COTPYAHUK
®opkow bapyx AnoHa

PhD, Meparornuecknin Konnegx

nMm. JleBuHcku (Tenb-ABuB, M3pannb),
CT. Npenopaasarenb

CepreeB flpocnas [imutpnesBny
foKTop ¢u3.-maT. HayK, npodeccop,
YHusepcutet Kanabpuu

(KoseHua, Utanua), npodeccop
®omuH Cepreii AHaTONIbeBNY

PhD, YHuBepcuteT wrata KanudopHusa
B Yuko (CLLUA), npodeccop

i en t i fi - meth odicall

INFORMATICS AND EDUCATION

Table of Contents

From the editors 3

PEDAGOGICAL PERSONNEL

M. P. Lapchik, Zh. K. Nurbekova, M. I. Ragulina. The experience of dual diploma master's
education in universities of Russia and Kazakhstan 5

D. A. Barkhatova, P. S. Lomasko, N. I. Pak. A model of smart environment for training
future informatics teachers in programming in a networked clustered and distributed
integration 1

G. Sh. Shkaberina, P. O. Krasnov. Use of the analytic hierarchy process for work
consistency estimation of experts of the regional subject commissions on assessment of the
problems with detailed answers of the General State Exam and the Unified State Exam.............. 20

PEDAGOGICAL EXPERIENCE

N. I. Pak, E. V. Asaulenko. Personification of students independent work on the formation
of the ability to solve computational problems on the basis of automated training and
diagnostic system 26

I. V. Evdokimov, A. S. Elivanov, I. Z. Krasnov, K. A. Nosarev. Aspects of forming small
project teams of software projects using the project’s network diagram and considering
the acmeology-competence approach 33

E. V. Karmanova. The features of organizing blended learning using LMS Moodle...

P. 1. Alekseevsky, O. V. Aksenova, V. Yu. Bodryakov. Robotic implementation of the model
practice oriented problem of optimal unmanned cargo transportation 51

FOREIGN EXPERIENCE

D. J. Sullivan, S. Labby, A. Koptelov, S. L. Sullivan. Experiences, frustrations, and barriers,
of iPad usage in the special education: Life Skills classroom from educators perspective........... 61

[n3aitH 0610XKKIN AaHHOTO BbIMyCKa XypHana:
mrsiraphol — Freepik

MpurcnaHHble pyKONUCK He BO3BPaLLaloTCA.
Touka 3peHns peAakLym MOXeT He COBMaAaTh C MHEHWUAMY aBTOPOB.
OTBETCTBEHHOCTb 33 IOCTOBEPHOCTb GpAaKTOB HECYT aBTOPbI MyOMKyeMbIX MaTepPUanos.

Pepnakuus octaBnsaeT 3a cobom NpaBO MEHATb 3arofIoBKM, COKpaLlaTb TEKCTbl CTaTel U BHOCUTb Heob6xo-
AVMYIO CTUNTUCTUYECKYIO N KOPPEKTOPCKYIO MPaBKy 6e3 cornacoBaHmsa ¢ aBTopamu.

Bocnpowu3BeaeHne nnm ncnonb3oBaHvie gpyrim cnocobom niobon yactu nspaHua 6e3 cornacus pe-
[aKUMK ABNAETCA HE3AaKOHHbIM 1 BlleYeT OTBETCTBEHHOCTb, YCTaHOB/IEHHYO AE/ICTBYIOLNM 3aKOHOAA-
Tenbcteom PO.

Mpw UMTUPOBaHNK CCbiNIKa Ha XXypHan «MHdopmMaTuKa n obpasoBaHme» 0bA3aTeNbHa.

Pepakuuna He HeceT OTBETCTBEHHOCTM 3a coaepKaHue peKsaMHbIX MaTepuanos.




OT PEOAKUAN

OT EHUCEA 10 BOJITH
(uacts 1)

Ioporue unrarenau, Kojaeru!

B 91011 KOJIOHKE pefakTopa MHE XO0TEeJI0Ch ObI ITOJEeIUTHCS CBONMY BIIEUATICHUSIMU O HECKOJIbKUX
KOH(EPEHIIUAX, KOTOPbIE COCTOSIUCH 9TOM oceHbi0 B Poccum m Kasaxcrame. MmrepecHo, uTO BCe
KOH(EPEeHIINY, IIOCBAIIIeHHbIe TPodieMaM MaTeMaTUKK, nHQOpMaTUKY, nH(DOpMaTh3anuu 00pasosa-
HUs, TPOXOIUJIN IO reorpa)muecKoMy BEKTOPY ABUIKEHUS C BOCTOKA Ha 3amajf, us Asuu B EBpormy.
Kpacuospck, Anma-Ara, Caparos... «Jleca, KOCOrOphl U CTeIH...» IlouTu Kak B M3BECTHOM IIecHe,
TOJIBKO HAa00OPOT.

Wrak, maunem Haine nBuskeHne us3 Asuu B EBpoIly, ¥ B 9TOM BBINYCKE KYPHAJA OCTAHOBHMCS
Ha «a3maTCKOM» JacTu 0030pa.

VYuacTre B pasinuHBIX KOH(MEPEHIMAX ¥ CeMUHAPaX BCErjga aKTyaJbHO [JISI JIIOOOTO y4eHOTO.
IIpe:kme Bcero, 9TO BO3MOYKHOCTD MO3HAKOMUTHCS C HOBBIMU HAYUYHBIMU Pe3yJIbTaTaMU KOJIJIEr U I0-
IeJUThCA COOCTBEHHBIMU Pa3paboTKaMu U HOCTU:KeHUAMU. BaskHelilas ocoGeHHOCTh MpPeObIBaHUS
Ha KOH()EPEHINU — JMYHOE OOIIeHNe ¢ KOJIJIeraMy U3 Pa3HBIX TOPOJOB U CTPAaH, IOSBJIEHNE HOBBIX
Ipyseil ¥ 3HAKOMBIX. Hakomel, KOH(EPEeHIINN HYKHBI IJIS TOTO, YTOOBI, KAK MHE IIPU3HAJCS OJUH
KOJLJIera, IOBBICUTD caMOOIeHKY. CorlacuTech, 9TO TOMKE OUEHDb BAyKHO, OCOOCHHO /I HAUMHAIOIINX
YUYEHBIX.

II Mesxaynapognas kondepeninusa « MapopmaTusanus oopa3oBaHnsa I METOOANKA 3JI€KTPOHHOTO
o0yueHus» mpoxomuiaa 25—28 cenradps 2018 roga B Cubupckom (penepasbHOM YHHBEPCUTETE
B ropoxe KpacHosapcke. JleiTMOTUB OOJBIIMHCTBA JOKJIA0B KOH(MEPEHIUN OBbLI OIpeaesieH HHTepe-
caMu MHQAOPMATU3ANMUN YyUeOHOTO IPOIEecca, afaIllTalluy CYIEeCTBYIOINX TEXHOJIOTHH, IOCTPOEHUS
MaTeMaTUYeCKUX Mojeseil yueOHOro mpomecca. Ha KoH(epeHIInY paccMaTPUBAINCh W BOIPOCHI UC-
[I0JIb30BAHUS PA3IUYHBIX (DOPM OPraHU3ANUK YIEOHOIO IPOIecca, COOTHOIIEHUS MeXKAy sTuMu (hop-
MaMu, ObLIM IPEAIPUHATHI ITONBITKY OIEHUTh PAa3Hble BAPMAHTHI peajusanuu (GOpM OPraHU3aIuu
yueOHOro IpoIecca, a Tak:Ke CMeIIaHHBIX Mojesell o0yuenus. Ilo pesyabTaTaM 00CY:KIEHUA MOYKHO
KOHCTATHPOBATh aKTYAJbHOCTb U3YyUECHN PA3JIMYHLIX KOMIOHEHTOB METOANYECKON CUCTEMBI O0yUeHNs,
peanusaiuu ee B yCJIOBUSAX Mu(POBOM TpaHchopMamum yuebHBIX 3aBeneHuil. Heab3ss He OTMETUTD,
YTO MMEHHO HCIIOJIb30BaHME MATEMATHYECKON MOE/U [T03BOJIAET MCCIEeI0BATh BCe KOMIIOHEHTHI Me-
TOAUYECKOH CHCTEeMBbI 00yUeHN!s, HAUTH UX ONTHUMAJIbHOE COUeTAHUE.
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Henbas He yIOMSHYTB, UTO PAXOM ¢ KpacHOSIPCKOM HaXOAUTCS MPUPOAHbIH 3anmoBefHUK «CTOJIOBI»,
TIe 3apsKaellbcsad CAaKPaJbHOUW sHeprueil, BIJOXHOBJSIONIEH HA HOBBIE CBEPIIEHUS, ¥ BCIIOMUHAEIb
CTapbiX 3HAKOMBIX, KOTOPbBIE 37IeCh TOYKE OBLIH.

He mporio u Hemenaun, 1 B ApyroM ropone, B Anma-Ate (4 Jaske B APYroil cTpaHe), COCTOATIACH
VIII MeskayHapogHas HaydHO-MeToqnuecKkasa KoHpepeHnus «MartemaTnueckoe MoaeJIupoBaHne
1 UH(pOPMAIIHOHHBIE TEXHOJOTUH B oOpasoBanun n Hayke (MM HUTOH)», mocBamenHaa 90-ie-
Tui0 Kaszaxckoro HaIfMOHAJHLHOTO IMEIaroruyecKoro yHuBepcurera uMeHu Aodas (3—4 okTaopsa
2018 roma). KasHIIY umenu AbGas — 9To crapeimuii By3 cTpaHbl, ero ocHoBaHue B 1928 romy mo-
JIOKUJIO HavaJlo CUCTeMe BRICIIIero oOpasoBanusa B Kasaxcrane.

Ha xoHdepeHIIUU 06CYy:KIAJCA IIUPOKUU CIIEKTP IpoOjieM BhIciIero obpasoBaHus Kasaxcrana.
Oco60 x0Tesoch OBl OTMETUTH CEKI[UIO, IOCBAIIEHHYIO MareMaTuke, mHGopMaTuKe u uHpPoOpMa-
TU3anuu 00pas3oBaHMUsA, PabOTOIl ATOM CEKIIMH PYKOBOAUJI 3aBeAymominii Kademapoit mMHDOPMATUKU
u nHpopmarusanuu oopasosanusa KasHIIY umenn AGasi, JOKTOP IIefarorniuecKkrux HaykK, IIpodeccop
E. BI. Bupgaiibexos.

OnuH U3 BaKHBIX HAYUHO-IIEIarOTHYECKUX Pe3yIbTaTOB AesATeJbHOCTA YHUBEPCUTETA, JOCTUTHY-
THIA UM B MIPeAABepPUM 00uiIes, — paspadoTKa U CO3MaHUe KOHIEMIINY IIN(PPOBOTO By3a, OTINYAT0-
melicsa HayYHOCThIO U CUCTEMHBIM ITOAXO0A0M. B yHUBepcHUTeTe aKTUBHO PA3BUBAETCSA MeJarornuecKuii
STEM-napk, sTa uaes 0blia aKTUBHO MO/ iep:KaHa PeKTOPOM YHUBEPCUTETA, JTOKTOPOM MefarornuecKux
Hayk, npodeccopom T. O. Baneikb6aessim. Ceroguasa STEM-napx KasHITY umenu AGas mpuobpen pe-
aJIbHBIE Y€PTHI KAK MECTO HAYYHBIX MCCJIENOBaHUN 1 y4eOHOH PadOTHI CO CTYAeHTaMU IIPeroiaBareei
yuuBepcurera. [loskenaem HammM KoJuteram B Kasaxcrane HOBBIX YCIIEXOB U HOBBIX HAYYHBIX II00E.

A MBI TPOMOJIKUM JIBUKEHUE Ha 3ama...

Pemaxnuonnas Kojrerus :kypHaia «MuopMaTuka u o6pasoBaHue» MIPUTJIACKIA aBTOPOB Psga
JIOKJIaOB 00enX KOH(MePeHInil MOATOTOBUTh CTAThY AJIS MyOANKAIIUY B HAIIEM KypHajae. OTU CTaThU
OyAyT mpeAcTaBJIeHBI BallleMy BHUMAaHWIO B Onmskaiinmux Beinyckax MH®O.

T'nasHuulii pedaxmop

scypranra «Mnpopmamura u o6pa3oeanuer,
uneH-koppecnondenm PAO,

00KMmMoOp mexHuLecKux Hayx, npogeccop

C. I'. I'puzopves
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M. M. Nanuuk', XK. K. Hyp6ekosa?, M. U. ParynuHa'’
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Annomayus

B crarbe onucaH OIBIT CO3AAHUS MEXKAYHAPOLHOM MOAEIN ABYAUIIOMHOIO MariucTePCKOro 06pasoBaHus, OCHOBAHHOM Ha paspaboTKe
¥ peainsanuy COBMEIeHHBIX 00pa3oBaTeIbHbIX IIPOrpaMM Ha 6ase AByX PasHOIPO(MIIBHBIX, HO OIM3KHUX II0 HAIPABJIEHUIO IOATOTOBKA
00pasoBaTeIbHbIX IPOrPAMM: POCCHICKON MarucTepcKoil mporpaMmsl « TH(OpManrOHHbIE TEXHOJIOIMY B 06Pa30BaHNN» II0 HAIIPABJIEHUIO
«Ilegarornueckoe oGpasoBaHMe» U KasaXCTAHCKOM Marmcrepckoil mporpaMmsl « MH(OpPMAaIMOHHbIE CUCTEMBI» II0 HampasieHHuo «Tex-
HUYeCKVe HAYKU U TeXHOJOrMW». IIPUBOAATCSA AHHOTAIMH COLEPIKAHUS y4eOHBIX AUCLUILINH, B3BAMMHO 3aCYMTHIBAEMBIX 00ydYaeMbIM
10 IapaJiiebHO OCBAMBAEMBIM IIporpaMmam. Ha ocHOBe aHaIM3a MHOTOJIETHETO ONBITA PeaJnsalluy ABYAUILIOMHON 00pasoBaTeIbHON
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BeepeHune

MudopmanoHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOI N
SABJIAIOTCSA OJHUM U3 Hambojiee BaXHBIX (DAKTOPOB,
BAUAIOMNX Ha (GopmupoBaHme obirecTBa XXI Beka.
Pemurensioe Bausuue MKT oxasbiBaloT Ha T'yMaHU-
TapHyIo cepy, B TOM uncje Ha cepy oopasoBanus [1].
Bripasurensmu TeHIEHITNN COBPEMEHHOTO 00pa30BaHUA
SIBJISIIOTCS QUCTAHIIMOHHOE 00pasoBaHMe U 3JIeKTPOHHOE
obyuenue (e-learning) [2]. Ucmoab3oBanue crpareruu
IUCTAHIIMOHHOTO 00pas3oBaHUA UM BJIEKTPOHHOrO 00Y-
YeHHUS B IPENOJABAHUN CTAHOBUTCA Bce 0oJiee IIOIMy-
JIAPHBIM, 0COOeHHO B cdepe BbICITero oopasoBanusd [3].
Ananms cocrosHUA TpoOJeMbl 3a mociaennue 50 et
yKas3blBaeT HA TO, UTO B YCJIOBUAX KOMMYHUKAIIUI
XXI BeKka mpu NPOEKTUPOBAHUU BJIEKTPOHHOTO 00yue-
HUsS TPEOYIOTCS II€PEeCMOTP U IePeoCMBICAEeHNE POJIU
TEOPUHU, ITOCKOJBKY IIOABJIAIOTCSA apTyMeHThI, KOTOPhIE
MIOAYEPKUBAIOT POJIb AUAJIOra U JUCKYCCUM YUYACTHUKOB
obpasoBaTesbHOTO Ipoiecca [4—6]. B ob6iacTu BrIcIIero
00pa30BaHUS UCCAEAYIOTCA aKTyaJbHble IPAKTUUYECKTE
BOIIPOCHI BEIOOPA BUPTYaTIbHOM cpebl 00yUeHUsA, a TaK-
JKe BOIIPOCHI peanusaliui, YIPaBIeHUS U MOLIEePKKUI
cepBuca [Jis MOJb30BaTeNell, JOCTYIIHOCTY U yI00CTBa

IUIsT YYACTHUKOB, KOTOpPHIe OOCY:KAAIOTCA B IIPABOBOM
[7] u TepMmuHONIOrMUECKOM KOHTEKCTax [8].

B MupoBoii mpakTuKe B HACTOAIEe BpeMs MHTEH-
CUBHO Pa3BUBAIOTCS Pa3JuuHble (DOPMBI BUPTYaJbHOMN
aKaJeMUYeCKOi MOOMILHOCTY O0YUAOIINXCI HA OCHOBE
UHDOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEeXHOJOTHUH
C y4acTueM Da3JIMUYHBIX 00pa30BaTEJNbHBIX OpraHU3a-
1nuil, B TOM YKCJ€e U3 Pa3HBIX CTPaH, YTO CIIOCOOCTBYET
He TOJILKO YBeJUUYEeHUIO0 KauecTBa U M30MPaTeJTbHOCTHI
o0pasoBaHUs, HO M B3aUMOIIPOHUKHOBEHUIO KYJIbBTYD
pasubIx HapomzoB [9, 10]. B kauecTBe mpumepa TaKoTo
poJa MOOMJIBLHOCTH CJeNyeT YIOMAHYTH IPOEKT, KO-
TOPBIN HAXOQUTCA B BeJeHUM yHuUBepcutera Ilropuxa
u o0beguHsieT 16 By30B II0 BceMy MUPY, B TOM UMCJIE
Poccuiickuii rocynapcTBeHHBIN I'yMaHUTAPHBIN YHUBED-
curert [11]. IIpoekT ucciienyerT HOBbIe METOABI TIEpeIaUN
3HAHUH, IPE0/I0JIeBAET 0COOEHHOCTU MYJIbTUKYIBTYPHO-
0 ¥ MEeXXIUCIUILINHAPHOTO KOHTEKCTA O0yUeHUs U BbI-
BOJIUT aKTyaJIbHbIE IIPOOJIeMbI IPENofaBaHusA Ha HOBBIH
ypoBeHb. IIpu sTOM aHanma3 TeHAEHIIUHN ITOCIEeTHUX
JIeT B 00JIaCTU €BPOIEHCKOro 3JIEKTPOHHOT0 O0yUeH! s
TIOKa3bIBAET, UTO (Pu3nUecKasa akafeMuuecKas MOOUIb-
HOCTH HAUMHAET YCTYIaTh BUPTYAJIbHON MOOUIBLHOCTHU
obyuaeMbIX ¥ IIperojaBaTeieif, UTO OJAHOBPEMEHHO
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oO3HaYaeT BO3pacTaHWe POJU MHTEPHET-TeXHOJOTHUH
B oOpasoBanum [12, 13]. 3acay:xuBaeT BHUMAaHUS
¥ MHHOBAIIMOHHBIN POCCUNCKUN ONBIT Pealu3aluu ce-
TeBBIX Marucrepckux mporpamm [14, 15]. CkasanHoe
BBIIIIE 03HAYAET, UYTO BOIMIPOCHI JOCTYITHOCTH U YI00CTBA
Ui CTYAEHTOB OCTAITCs Hambojee BasKHBIMU IIPU
opraHM3aliui ceTeBOro oOpas3oBaHUA KakK (OPMBI 00-
pa3oBaHUA HA OCHOBE HECKOJBbKUX 00pPa30BaTEIbHBIX
OpraHu3aIuii.

OnucaHHbIe BBIIIE IPOIECCHl ¥ HATIPABJICHUS MCCIIe-
JOBaHUM HAUMHAIOT MOJYyYaTh aKTUBHOE Pa3BUTHE TaK-
sxe B Poccutickoit @egeparnuu u Peciyosinke Kasaxcran
[16], aBaAIIUXCA COIPENEeNbHBIMU TOCyAapCTBaMU
B crpykType Compy:kectBa HesaBucumbix ['ocymapcTs
(CHT'). Ha ocHOBe HM3y4YeHHOTO OIBITA peasu3anuu
JIBYAUIIJIIOMHOTO 00PAa30BAHUA MBI IIPEAIIOIOMKUIN, UTO
B HEKOTODBIX OOCTOSATEIBhCTBAX, & UMEHHO B YCJIOBUAX
KOHIIEHTpAIlUU WHTepeca o0yuaeMbIX K PBIHKY TpyZAa
B COIIPeIeIbHBIX TOCYJaPCTBaX IpU 00JIaJaHUN BOBMOK-
HOCTBIO MCIIOJB30BAaTh OAUH U TOT Ke (PyCCKUii) A3bIK,
KOTODHBIN HA COIPENESbHBIX TEPPUTOPUAX COXPAHAETCS
U KaK SA3BIK OOIIEeHUSA, U KaK A3BIK IJIA IPAaKTUUECKON
JeATEJIHLHOCTY, UCIIOJB30BAHUE BUPTYAJIBHON MOOMJIbL-
HOCTH B3aMeH (pU3UUECKOU co3hacT 0ojee YIOOHYIO I
CTYZI€HTOB 00CTAHOBKY B IIpoIlecce 00yUeH! s, He HaHOCS
yirep0a MyJIbTUKYJIbTYPHOU OOIIIHOCTH B YCJIOBUAX CO-
mpeJeNbHBIX TOCYAApCTB; MCIIOJb30BAHNE TEeXHOJIOTUM
e-learning u blended learning [17] cnesmaer obyuenue
0oJiee MOCTYMHBIM M AWHAMUYHBIM. IlocTpoeHume aBY-
OUILIOMHOYM 00pa30BaTeJbHON IPOTPAMMBI II0 PA3HBIM
npoduIAM TPU YKASaHHBIX BBIIIE 0OCTOATEIBCTBAX
Oyner OoJjiee yIOOHO W BBITOJHO CTYAE€HTaM, KOTOPbIE
OyAyT MHOJIy4aTh BO3MOYKHOCTH 00Jiee YCKOPEHHOTO
0o0yueHUsd, a IPU MOJYUEHUU ABYX PA3HOTPODUIBHBIX
IUILIOMOB — IPUOOpEeTaTh HaubGOJIbIITYIO YCTONUYNBOCTD
Ha peIHKe Tpyna [18—20].

MeTtopapbli

OcHoBHAA uAed TPUMEHIEMOT0 HAMU MeTO/a 3aKJII0-
yaeTcsA B BRIOOPE ABYX MAruCTePCKUX 00pa3oBaTeIbHBIX
mporpamm (o6o3naunm ux EP-X u EP-Y), cyiecTBen-
HO COBIAAIONIUX II0 XapaKTepy 3HAUUTEJLHOM UacTu
yueOHBIX AUCIUIINH. Haunayurniei mpeanoCchblIKON s
peanmsanuyu MOJEJIU MOJKET OBITH IIPeJBapUTEIbHOE
MaKcUMaJIbHOE COMKeHre 00pasoBaTeIbHbIX IIPOrPaAMM
EP-X u EP-Y, T. e. o0pasoBaHre UX CHEIHUATIbHBIX MO-
mupuranuit EP-X* u EP-Y* Ha ocHOBe BLISBJICHUSA KaK
peasibHO COBIIAMAIONINX QUCITUILINH, TaK U TUCIIUTLINH,
MPU3HABAEMBIX TOMK/IECTBEHHBIMU 1AM 00pasoBaHUA
[21]. CxemaTuuHO peanms3anuio 3aMbICJIa MOKHO OITH-
caTh TaK: CTYZEHT Y HuBepcuTeTa-1, 0CBAaMBAIOIIUI ITPO-
rpammy EP-X*, nuMmeer HaMepeHNe MPOUTH IIPOTPAMMY
EP-Y* YuuBepcurera-2, Tak ’Ke Kak CTyIeHT Y HUBEPCHU-
Tera-2, ocBamBarIiui nporpammy EP-Y*, mamepen na-
pajLIeabHO ocBOUTh Hporpammy EP-X* Yuusepcurera-1.
IIpu sTOM KaKIbIl U3 HUX MJIAHUPYET MOJYUUTE B UTOTE
IBa guimjaomMa — YHuBepcurera-1 m YHuBepcurera-2.
ITo mamremy MpeAIOJIOMKEHUIO, CO3MaHUe OMUCAHHBIX
BBIIIIE YCJIOBUI ITOJyUeHNA 00pa3oBaHuUs IJIs CTYAEHTOB,
3aMHTEPECOBAHHBIX B MOJYUEHUN NBONHBIX NUILJIOMOB,
obsieruaeT o0yueHuMe AJIA JOCTUKEHUA 0oJiee IMITPOKOTO
CcIeKTpa 00pas3oBaHUs, YTO B OYAYIIEM CO3LACT BBIMYCK-
HUKAM HAWJIYYIlIue MPeANOCHIIKU [JIA YCTOMYUBOCTHU
Ha PBIHKE TPyZA.

PesynbraTtbl

B Poccuiickoit @emepanuu (opMa OCYIIIECTBIEHUA
o6pasoBaHUA Ha OCHOBE B3aWMOJEHCTBUSA DPABIUUHBIX
00pas3oBaTeIbHBIX OPraHU3allUil IOJyumJia HasBaHUE
cemesgoil popmut. Viciosnb3oBaHUe ceTeBOi (hOPMEI pea-
JU3anuu 00pPa3oBaTeNIbHBIX IPOTPAMM OCYIIIECTBIISIETCS
Ha OCHOBAHWU JIOTOBOPA MEKJY OPTaHUBAIUAMU, a IJIA
peanmusaiuu ceTeBoi (GopPMbI HECKOJBKUMU OPraHuU3a-
LIUAMY, OCYIIECTBIIAIOIINMY 00Pa30BATEIbHYIO JeATEIb-
HOCTb, OHU COBMECTHO pa3pabaThIBAIOT U YTBEPIKIAIOT
oOpasoBaTeabHbIe mporpamMMbl. B Pecnyonuke Kasax-
CTaH IMOPANOK peaansaliiy CeTeBOT0 00pa3oBaHus, T. €.
o0pas3oBaHusA Ha OCHOBE B3aMMOJENCTBUS PABIUYHBIX
o0pas3oBaTeJbHBIX OpraHu3aIluii, yCTaHABJINBaETCS
3axkonom Pecnybsuku Kasaxcram «O0 oOpasoBaHum»,
B KOTOPOM BBOJAUTCS IIOHATHE AKAOeMUYeCKOl MO-
6unvHOCMU, KOTOPOE TPAKTYeTCs KaK I[epeMelleHue
00yJaroImmxca WM IperojaBaTeJieli-uccaeqoBaTeiei
ois o0y4YeHUs WU IPOBeJeHUS MCCIEeNOBAaHUN HaA
oIIpesleIEHHBIN aKaJeMUYeCKU Iepuof (ceMecTp W
yueOHBIN T'0J) B APYyroe BbIcIlee yueOHOe 3aBejeHU’e
(BHYTpPHU CTpaHBI WU 3a PyOe:koM) ¢ 006s3aTeJbHBIM
Imepe3avyeToM OCBOEHHBIX 00pPa30BATeJIbHBIX YUEOHBIX
IporpaMM B BUZie KPEIUTOB B CBOEM BBHICIIIEM yUeOHOM
3aBeeHNU WJIHN [AJIA IPOAOJIKEHUA yueObl B JPYroM
BRICIIEM yueOHOM 3aBemeHuu. CerofHs COBEPIIEHHO
TIOHATHO, YTO OCHOBHBIE IPUHITUIIBI CETEBOTO 00pa3oBa-
HUS — OTKPBITOCTh, AEMOKDPATUYHOCTh, BOBMOKHOCTH
VUUTHCSA B UHIUBUAYAJIHLHOM PeKMMe HE3aBUCHMO OT
MecTa IPOKUBAHUA, afalTalusa K JIOOOMY YUaCTHUKY
CeT’, COBMECTUMOCTh y4eOHOI AeATeJbHOCTH, MHOTO-
oOpasue (opM oOyueHHUs, HCIOJb30BaHHE PECypPCcoOB
IOIIOJTHUTEJBHOTO 00pa30BaHUA, COBPEMEHHEIE TeX-
HOJIOTHU O0yUYeHUs, MOOUJIBHOCTH — HE MOTYT OBITH
pean30BaHbI B IIOJHOM Mepe 6e3 MCIOJb30BAaHU JUC-
TaHIIMOHHBIX 00PAa30BaTEJbHBIX TEXHOJIOTUI Ha OCHOBE
uHTepHeTa. [IpuMeHeHue sTUX MeTOHOB B Poccuiickoit
Denepanuu u Pecnybiuke Kasaxcranm peryiaupyercs
YCTAHOBJIEHHBIMY HA OCHOBE HAIIMOHAJBHBIX 3aKOHOB
00 00pasoBaHNM HOPMATHUBHBIMHU JOKYMEHTaMM, B KO-
TOPBIX AUCTAHIIMOHHBIE 00pa3oBaTeIbHbIe TEXHOJIOTUN
(1I0T) paccmaTpuBaioTCA KaK CIIOCOO OCYIIECTBJIEHUS
00yueHUA IIPU OIOCPENOBAHHOM (HA PACCTOAHUM) WJIUN
He IIOJTHOCTBHIO OIOCPEIOBAHHOM B3aUMOJEHCTBUU 00Y-
valomerocsa 1 megarormyeckoro paborumka. OrmaBas
cebe OTUeT B TOM, UTO He BCEe BOIIPOCHI OHJIANH-00yUYeHU
B Poccuiickoit ®@enepanuu u Pecnyonuke Kasaxcran
B HACTOSAIIEe BPeMs peIleHbl OKOHYATEeJIbHO (B UX YUCTe
BOIIPOCHI KauecTBa AUCTAHIIMOHHONI 00pasoBaTEIbHON
yCJIYTH, BOIPOCHI IOCTPOEHUs OHJANH-00pa3soBaHUSA
TOJTHOTO IIMKJA W AP.), MBI MCXOAUM U3 TOTO, UTO
u B Oy[qyIieM B peasnmsanuu cereBoro oopasosanusd JOT
OyZyT COXPaHATH CBOE 3HAUEHIE.

Bousbiioe sHaueHMe B PasBUBAIOIIMXCA CHUCTEMAaX
oopasoBaunusa u Poccuu, u Kaszaxcrama mMmerT o0paso-
BaTeJbHBIE TPOTPAMMBbI BTOPOTO YPOBHA — MaTrUCTPaTy-
pa. B cBsABUM ¢ 9TMM BBI3BIBAET WHTEPEC U IPUOOpeTaeT
0COOEHHOE 3HAUEHNE B CUCTEME CETEBOT'0 MaruCTEPCKOTO
obpasoBaHuA ocobas ¢opMa CeTeBOro o0pPa3oBaHUA —
deéydunnomnoe 06pa3oéanue, KOrga CTYLEHTH MOTYT
B IIpeJiejiaX OJJHOTO W TOTO JKe aKaJeMUUeCKOT0 BpeMeHH
TIOJIYYUTH IBA OTAEJBHBIX JUIIJIOMA: JUILJIOM CBOETO YHU-
BepCUTEeTa W JUILJIOM ITapTHEPCKOTo By3a. CMBICJI ABY-
IUILIOMHBIX 00pa30BaTeIbHBIX IPOTPAMM 3aKJII0UAETCS



MEQATOTMYECKWE KALPbI

B TOM, UTO CTYAEHTHI 3aKaHUYUBAIOT YaCTh CBOUX KYPCOB
B CBOEM YHUBEPCUTETE, a APYTYIO YaCTh — B By3e-IIapT-
Hepe, ¢ MpU3HAHUEM KPEJUTOB B 000UX.

Kax moxaspiBaeT MuUpOBasd MpPaKTUKA, B 00Jb-
IIITHCTBE M3BECTHBIX BAPUAHTOB peaNu3alluu ABYIU-
IIJIOMHOe 00pasoBaHUE CTPOUTCA Ha 00pas3oBaTeIbHBIX
nmporpaMMax OZWHAKOBOTO Ipoduis. B stom cayuae
BBINTYCKHUK IIOJIyUYaeT AUIJIOMBI (DAKTUUYECKY TI0 OJHOM
CIeIaJbHOCTH, C TOUW JIUIIIb PA3HUIEH, UYTO OHU BHI-
JIaloTCsA Pa3HBIMU By3aMU-TIapTHepPaMu U, KaK IPaBUJIO,
B PasHBIX cTpaHax. Ha Halll B3TJIAL, 0COOYI0 IPUBIEKA-
TEeJIBHOCTD [IJIsT 00yUYaeMbIX IIPeACTABIsSET BApUAHT, IIPKU
KOTOPOM JBYAUILJIOMHBIE 00pa30oBaTeJbHbIE IIPOIPAMMBI
Jai0oT BO3MOYKHOCTB IIOJIYUUTH AUILJIOMBI PA3HOZ0 NPO-
@uasa. Bygyuu co3HaTeIbHO IOCTPOEHHBIMU HA OCHOBE
B3aMMOCOUYETAIOINXCS 00pa30BaTEJbHBIX IIPOTPAMM
Pa3JIUYHOTO TPODUIIA, STU IPOTPAMMEI TTO3BOJIAIOT 00-
y4YaronuMcesa MOJYUYUTh MPU MapajaeJbHOM O0yUYeHUU
IBa PA3HOIPODUILHBIX AUIJIOMA, JAIOMIUX UX obJana-
TeJIAM JOMOJHUTENIbHYIO0 YCTONUYNBOCTD Ha PHIHKE TPYA,
MIPeIOCTABJISAA BEIMTYCKHUKAM HAMIYUIIIe BO3MOYKHOCTH
sl BbIOOpa paboThl, IpUYeM KakK B CBOell cTpaHe, Tak
U 3a pybe:KoMm.

Ob6paTtuMces K OCHOBHBIM UAESIM U TeKYIIIUM Pe3y.JIib-
TaTaM KOHKPETHOTO OIbITA JBYAMIIIOMHOTO 0OpasoBa-
HUS Ha OCHOBe B3auMofeiicTBusaA OMCKOTO ToOCyIapCTBEH-
Horo megaroruueckoro yausepcurera (OMIIIY, r. Omck,
Poccus) u EBpasuiickoro HaIlfuOHAJILHOTO YHUBEPCUTETA
umenu JI. H. 'ymunesa (EHY, r. Acrana, KazaxcraH) mo
COTJIACOBAHHOII TapaJjjieJibHON MOATOTOBKE MAarucTpPOB
¢ OBYyMA IUILIOMAMH — WNHYKEHEPHO-TEeXHUUYECKOTO
U IeJarormyeckoro mpoduieii. B pesyabraTe amaniu-
3a KOHKPEeTHOH oOpasoBarenbHOU cuTyanmuum B EHY
u OMI'IIY B KauecTBe OCHOBAHUN [AJIA CO3LAHHUSA MO-
JeJy ABYAUILJIOMHOTO 00pasoBaHMUSA OBILIN BHIOPAHBI
obpasoBaTesbHas Marucrepckas mporpamma OmITIY
1o HanpasyeHuio «Ilegarormueckoe ooOpasoBauue», mMPo-
dunb «MHpOpMAIIMOHHBIE TEXHOJIOTUN B 00Pa30BAHUMI » ,
u oOpasoBaTeJbHasA Marucrepckas mporpammva EHY mo
HampaBieHuio «TexHuWUecKue HAYKU W TEXHOJOTHUU»,
npoduiab «MHMDOPMAINIMOHHBIE CUCTEMBI». Huike mpu-
BeJleHbI KpaTKMe aHHOTAIINMY JUCITUILINH O0IIIeHAYYHOTO
1 Tpod)eCCUOHATBHOTO IUKJOB, B3AUMHO 3aCUMTHLIBA-
eMBIX MPU peajus3aliuyl IBYAUIJIOMHOTO 00pa3oBaHU
B OMI'TIY u EHY.

O6cyxpaeHne

Ilenr yueOHBIX AUCIUNIUH U3 AeHCTBYIOIIe
B OMI'TIY o6pasoBaTesbHOM IPOrPaMMbI HATIPABIEHUA
«Ilegaroruueckoe o6pasoBaHue», mpoduasb « AHGOPMA-
IMOHHBIE TEXHOJIOIMU B 00pasoBaHUU», — O0ECIeun-
BaTh (hOpMUPOBaHNE NHPOPMAIIMOHHO-KOMMYHUKAI[A-
OHHOM KOMIIETEHTHOCTH KaK YacTu IIpodeccnoHaIbHON
KOMIIETEHTHOCTH OYAYIIHUX MATHCTPOB 0OpasoBaHUs
¢ yueToM uX Ipoduias u ocobeHHOCTel OyAyIeii mpo-
(deccroHaNBHON HeATeIbHOCTH B cdepe 0O0pasoBaHUA.
IIpesxme Bcero, 9To AUCIIUTIINHBI OOIIIEHAYUYHOT'O U IIPO-
deccuonanbHOro 1MUKJIAOB. OOpalllaeM BHUMAaHUE, UTO
IIOMEIIleHHbIEe HUKEe aHHOTAaIluU IIPUBEJAEHBI AJIA IIPO-
rpaMM AUCHUILINH U3 y4eOHOTO IJIaHA POCCHUMCKOTO0
By3a.

Kypc «Cospemennuvie npobaemvl HAYKU U 00pa3o6a-
Hus». Opranusannus HayYHBIX UccaeqoBanuii B Poccum.
Nudopmatura Kak HayuHoe HampaBieHue. CoBpeMeH-

Hble IpobieMbl oOpasoBaunusa. CoBpeMeHHbIe ITPO0IeMBbI
uHdopMaTH3aUNI 00pa30BaHUA.

Kypc «Memodonozua u memodv. HAYYHOZO UC-
caedosanusn». Merogonorusa m (uiocodpus HayIHOTO
ucciefoBaHuA. MeToL0IOTHA HAYUHO-IeJarornuecKoro
uccaenoBaHus. MeToAuKa HAyUYHO-IIeZaroruUecKoro
uccyaenoBanus. IloAroroBka MarmcTepcKoO# auccep-
TaIuu.

Kypc «Hugopmayuonrvle mexHoniozul 6 npogec-
CUOHALbLHOU Oeamenvnocmu». Beemenue B mHpOpMA-
IIMOHHBIE TeXHOJOoruu. VHGOPMAIMOHHEIE TEXHOJIOTUHN
KOHEYHOTO IO0JIb30BaTeJs U mHpopMaTu3amusa odpa-
30BaTeJbHOU neATenbHOCTU. [loMuGyHKIMOHATBLHEIE
VHTErPUPOBAHHBIE IaKeThl PEeIIeHUs HayUHO-UCCJIe-
JIOBaTeJNbCKUX 3axadu. IIporpaMMHO-IemaroruuecKue
cpencTBa O0yUeHUA M HAIIPABJIEHUS UX MCIOJTb30BAHUS.
ducraHIIMOHHBIE 00pPa3oBaTeIbHbIe TEXHOJOTUN B IIPO-
(eccroHATBHON HeATEIHHOCTH IIefarora.

Kypc « HopmamueHo-npasosvLe 0CHO6bL OUCTMAHUU-
O0HH020 00pa3osanus». CTaHOBIeHIE HOPMATUBHOI 6a3bI
O ma HauanpHOU cTaguu wH(GOpMaTU3aUu 00pa3oBa-
Hus B Poccum (1995—2005 roxwr). TenmeHinu pasBu-
TUA TUCTAHIIMOHHOTO 00yueHus B Mmupe. CoBpeMeHHasd
cTagus Pa3BUTUA HOPMATUBHOM 0a3bl AUCTAHIIMOHHOTO
¥ OTKPBITOTO OOpasoBauus B Poccuu.

Kypc «Ochnosvl desmenvrocmu muiomopa». Ilpen-
TIOCHLJIIKY BOSHUKHOBEHUS U OCOOEHHOCTU CPEeJbI JC-
TaHIIMOHHOTO 00pasoBaHUsA. ThIOTOP B CUCTEME JUCTAH-
IIMOHHOTO 0o6pasoBaHuA. THIOTOPCTBO KaK mpodeccuo-
HaJIbHASA NesATeIbHOCTh. OCHOBHBIE BUABI AeATEIbHOCTHI
ThioTOpa. MeToabl paboThl THIOTOPA C O0YYAIOIIMMUCS
B ycaoBuax JOT.

B neiicrByromux 8 EHY o6pasoBaTebHBIX IIPOTpaM-
Max HampaBieHusa «TexXHHWUYeCKUe HAYKM U TEXHOJO-
run», npoduib « THGOPMAIOHHEIE CUCTEMBI» , IIPUCYT-
CTBYIOT OWCIIUILIUHEI, II€Jb KOTOPHIX — 00ecIeYynBaTh
dopmupoBaHue NpodhecCUOHATbHON KOMIIETEHTHOCTH
OyoyIUX MarucTpoOB UHIKEHEPHO-TeXHUUECKOT0 Ipodu-
JIS ¢ yueToM ocobeHHOCcTel Oy ayIei mpodeccnoHaIbLHOM
nesaTeabHOCTH. IIpeske Bcero, 9TO AUCIUILIUHBI IIPO-
(hecCUOHAJIIBHOTO ITUKJA.

Kypc « AHocmparn Ll A3blK (NPpOheccuonanrvhblii ).
Ilenavu nsyueHUs JaHHOTO MOAYJIA ABJIAIOTCA IIyOOKas
mpopaboTKa TEePMUHOJOTHMYECKON JIEKCUKU B pPaMKax
3alaHHOM TeMbl, Pa3BUTHE HABBIKOB II€PEBOIa HAYUHO
cTaThu (C PYCCKOI0 Ha MHOCTPAHHBIN, C MHOCTPAHHOI'O
Ha PYCCKUIi), YMEHUS BECTU IUCKYCCUIO TI0 TJI00ATbHBIM
mpobaeMaM HHPOPMAIMOHHOI CCTEeMbI HaIllell CTPaHbI
U 3apy0erkbs. YUeOHBIM MaTepUAJ PACCUNTAH Ha (DOPMU-
poBaHMe HaBBIKOB IPOGECCHOHATLHO-0PUEHTUPOBAHHOTO
BJIaJIeHUs THOCTPAHHBIM SA3BIKOM U ITPO(eCCHOHATIBLHOTO
0o0IIleHNA Ha WHOCTPAHHOM fA3BIKE B PAsHBIX cdepax
C y4eToM IOTpeOGHOCTell, MHTEPECOB M JUYHOCTHBIX
ocobeHHOCTEeH 00yuaeMoro.

Kypc «Teopemuueckue 0CHOBbL UHDOPMAUUOHHBLX
npouecco6». CoBpeMeHHbIe MOJEJN aHaJIU3a TEeOPEeTH-
YeCKUX OCHOB MHMOPMAIIMOHHBIX IIPOIIECCOB, MOIENU
¥ aJITOPUTMBI aHAJIN3a JaHHBIX, CPEJICTBA KOAUPOBAHUA
uHbOpPMAaIluu B BUe NaHHBIX. [I[puMeHeHMre COBpEMeH-
HBIX CPEJICTB aHAJIN3a JaHHBIX, TEXHOJIOTUU KOMIIBIOTED-
HOT'O MOJIeJITUPOBAaHUA U 00HAPYIKEHUS 3aKOHOMEPHOCTEH
B JAHHBIX, HABBIKM OPTraHU3AIMU BLIUMCIUTEIbHBIX
9KCIIEPUMEHTOB.

Kypc «Apxumexmypa un@opmayuoHHbLX CUCTIEM ».
Apxurexkrypa mHGOPMAIIMOHHBIX CHCTEM, OCHOBHBIE
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nousatusa. Kinaccupuranusa VC mo obracTsam mIpuMene-
HUSA, MeToJaM OpTraHu3aIluu, MAacIiTady peaausaluiu.
TumnoBbie KoMmoHeHTH! MC. OcHOBHBIE NMPOTPAMMHBIE
cocraBasaomiue. Paser paspadborku UC.

Kypc « Memo0ObL npoeKkmupo6arus Cucmem 3aUumbl
urn@opmayuu». Mogenu napymurensa. Knaccuduramusa
HapyuTeaeii. OCHOBHBIE IOJIOYKEHUSA IOJUTUKHU 0e30-
macHocTH u Mogzesu OeszomacuHocTu. Kiaccel mozenei
obecrneuenus mHpopMarnmoHHOHi 6esomacHocTu. CraH-
JapThl PYKOBOAIINX MOKYMEHTOB WH(MOPMAIIMOHHON
6esomacuHocTu. IloKasaTenu u KJacCChl 3aIUINEHHOCTHU
CBT u AC. Kareropuu TpeboBaHUI U CTAHAAPTHI K CPe.-
cTBaM 3amuThl nHGoOpManuu. IlaposbHBIE CUCTEMBI
gamuTel mHGOpManuu. IloHATHE cucTeMbl IuUdPOBA-
Hus. [loHaTus MeTomoB BepuduUKauu. YIIpaBiIeHUE
moctynoMm. KoppekTHocTs pyariuoruposarus AC. IIpo-
eKTHPOBaHUE CUCTEM 3aIuThl mHGDopMauu. KOHTPoIb
IeJIOCTHOCTU MHGOPMAIIMOHHBIX pecypcoB. CTaHIapThHI
WUB. Yupasienue UHIIUIEHTaAMU.

Kaxxgas us yKasaHHBIX BBIIIE TPYII YUEOHBIX JIC-
nuniauH u3 oopaszoBaTenbHbIx mporpamm OmMITIY u EHY
MOAJIEKUT Ilepe3aueTy B MapaljieIbHOI IporpaMme Ipu
YCJIOBUHU YCIIEIITHOTO IIPOXOYKAEHUS JTUX NUCIIUTLINH
HA OCHOBE BCTPEUYHOTO NPEIBbABJICHUA HAIJIEKAIIUM
00pas3oM 0(pOPMIEHHBIX aKaJeMIUeCKIX CIIPABOK (TpaHc-
KpunroB). [Ipu 9ToM 06beMBI TTOAIEIKAIIINX TI€Pe3aUYeTy
OUCIIUIIINH B Yacax u3 00pasoBaTeIbHBIX IIPOTPAMM
EHY corsmacuo xkpepuram Kasaxcrana (1 kpezut —
45 yacoB) JOJIKHBI OBITh HE MEHBIIIE 00 bEMOB TUCITUILINH
obpasoBaTesbHBIX porpamm OMI'TIY B uacax corsiacHo
kpenutam OMI'IIY (1 xpegur — 36 uyacoB), u HA0OOPOT.

3aMeTuM, YTO COBOKYITHOCTh II€PEUNCIEHHBIX BBIIIIE
TIOJIJIesKAIIUX TTepes3avueTy QUCITUILINH He 00pas3yeT moJI-
HBIA COCTAaB AUCIUIJINH MCXOTHBIX 00pPA30BATEIBHBIX
mporpamm B EHY u OMI'TIY. ITomumo HuX B 06pasoBa-
TeJIbHBIX MMPOTPaMMaxX UMEeTCH eIle PAJ CIelualbHbIX
OUCIIUIIINH, HEe BOIIEAIINX B 9TOT MEpedYeHb U OTpa-
JKAIOMUX MPOGUIbHYI0 crenuuKy o0pasoBaTEIbHBIX
nporpaMM. TPyJoeMKOCTb 3TOH CIeIraJbHON YacTHu
00pasoBaTeJbHBIX IIPOTPAMM, KOTOpPas BBINIAJAeT W3
CHCTEMBI BBAUMHBIX II€PE3aueTOB, COCTABJIAET IPUMEDPHO
20 % ot o0miero o6’beMa TPYLOEMKOCTH 00pasoBaTe Ihb-
HBIX ITPOTPaMM.

O0yueHre MarucTPaHTOB II0 AUCIIUIINHAM COBMeE-
IIEHHBIX MTPOTPAMM OCYIIECTBJISETCA C IPUMeHeHUeM
3JIEKTPOHHOTO O0yUYeHUs, AUCTAHIMOHHBIX 00pasoBa-
TeJLHBIX TEXHOJIOTHH. BKIoueHe B 00pasoBaTeIbHbIE
IPOTPaMMBbI YKa3aHHBIX KYPCOB, 00€CIIeYeHHBIX ITOJTHO-
IeHHBIM WHTEePAKTUBHLIM KOHTEHTOM, Pa3MeIIeHHBIM
Ha o0pasoBaTeJIbHBIX IIOPTajiaX BY30B, CIIOCOOCTBYET
pelLlIeHnIo 3aJaUy IOATOTOBKY MaruCcTPOB 00pa3oBaHUA
K BHEJPEHUIO 3JIeKTPOoHHOTO o0yuenus u J[OT.

HToroByio rocyJapCTBEHHYIO aTTecTanuio obyuae-
MBbI€ IPOXOAAT COTJIACHO PACIIMCAHUIO B TEX By3ax, 00-
pasoBaTeJIbHBIE ITPOTPAMMBI KOTOPHIX OHU OCBAWBAIOT;
C BTOM IEJIBI0 UM HAAJIEKUT (hpU3UYECKU IPUCYTCTBOBATD
B By3e-mtapTHepe. Ilo 3aBepineHnn 00yueHNUs B MTOJTHOM
00beMe U YCIEeITHOM IIPOXOKIeHUN UTOTOBOM ToCyaap-
crBenuoi arrecranuu EHY u OMITIY BeigaroT oOyua-
foruMedA guiiombl: EHY — gumiom rocygjapcTBeHHOTO
obpasna Pecny6auku Kasaxcran mo MarucTepcKoi mpo-
rpamMme «H(DOPMAIMOHHEIE CUCTEMBI» 110 HATIPABJIEHUIO
«TexHnueckue HayKu U TexHogoruu», OMI'IIY — nu-
IJIOM TocyAapcTBeHHOTO obpasma Poccuiickoit @emepa-
IIUU II0 MarucTepcKoi nporpamme « MH(pOPpMaAIIIOHHEIE

TeXHOJIOTUY B 00pasoBaHMM» IO HampaBiaeHuio «Ilema-
roruueckoe obpasoBanure». OTBETCTBEHHOCTD 34 BBIIAUY
ITOKYMEHTOB II0 00pa3oBaTeIbHBIM IPOoTpaMMaM ABY -
ILJIOMHOT'O0 00pa30BaHMUsA, IOATBEPIKIAIOIUX COOTBET-
CTBUE YKA3aHHBIM B IIPUJIOMKEHNN KBATN(PUKAIIMOHHBIM
TpeboBanusaM, HecyT EHY u OMI'IIV cooTBeTcTBEHHO.

BbiBoabl

Kax MbI BUAUM, OIMCAHHBII 00pa3oBaTeIbHBINA IPO-
1iecc JBYUILIOMHOTO 00pa30BaHMsA HA OCHOBE COBMEIIEH-
HBIX 00pa30BaTEIbHBIX IIPOTPAMM HOCUT ABYCTOPOHHUI
CHUMMETPUUYHBIA xapakTep. IIpu 5TOM COBepIIEeHHO
OUYeBHUHO, UTO (pMHAHCOBBIE 3aTPaThl Ha peaTn3aIuio
KYPCOB C TOUKH 3peHuA 00beMa yueOHBIX ITOPYUYEeHUH
mpenofaBaTesieil Kadeap By30B-IapTHEPOB 3aMETHO CHU-
JKAIOTCA, TaK KaK CYIleCcTBeHHAs YacTh U3YUaeMbIX JVC-
MUILINH IIPeIIoJaeTcsI U aTTeCTyeTCAa APYTroil CTOPOHOM.

IIpoBegeHHEBIN OIIPOC OOYUAOIINXCS MOKAa3aJl, UTO
crygeaTel EHY u OMITIY B mejoM MOJIOMKUTEILHO
OIlEHMBAIOT OPTaHU3AIMOHHYI0 OCHOBY PACCMOTPEHHO-
ro BapuaHTa ABYAUILIOMHOrO oOpasoBanusa. M3 umcia
ouporreHHbIX 90 % cumTaoT, 4TO BHIOOD PA3HOIIPO-
(UIBLHBIX IBYAUIIJIOMHBIX 00pa30BaTEJIbHBIX IIPOTPAMM
SIBJISIETCS MIPUBJIEKATEIBHBIM C TOUKY 3PEHUs OYIYIIIero
TpyzoycTpoiicrBa, a 80 % OMmPOIIEHHBIX 3aABJSIOT,
YyTOo OO0yueHHe MO0 PasHOUPODUILHBIM ABYIUILIOMHBIM
00pa30BaTeJIbHBIM IIPOTPAMMaM C IIePeCceKaroIMMCs
TmepevyHeM AVCIUILINH He MPUBOAUT K CYIIeCTBEHHOM
TeperpysKe CTYIeHTOB.
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Abstract

The article describes the experience of creating original international Russian-Kazakhstan model of dual diploma master’s edu-

cation based on the development and implementation of combined educational programs on the basis of two different, but similar
in the direction of training educational programs: the Russian master’s program “Information technologies in education” in the
direction “Pedagogical education” and the Kazakhstan master’s program “Information systems” in the direction “Technical sciences
and technologies”. The annotations of the content of academic disciplines that are mutually credited to the students in parallel
master’s programs are given. Based on the analysis of the long experience in the implementation of the dual diploma master’s
educational programs, a conclusion is made about assessing the feasibility of this model of the dual diploma master’s education,
and the organizational and financial-economic aspects of the implementation of this approach based on the use of advanced distance
learning technologies are touched upon.
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HOBOCTMU

UT-pupexkTopa moMoryT By3aM BBIMIPATh TPAHTBI
M 3aHATH NpPUBIEKaTeIbHbIe NO3NINN B MEKIYHAPOJHBIX PeMTIHIAX

Ha cBoem o6pasoBarenbHoM ¢opyme Microsoft mpen-
cTaBuaa pykosopmrenaMm JT-pmemapraMeHTOB pOCCHMIICKMX
yIeOHBIX 3aBEfIeHNIT CLIEHAPUN pelIeHNs] NPUKIAfHbIX 3a-
lad By3a 3a CYeT OOTAYHBIX TEXHOJIOTMIL, ICKYCCTBEHHOTO
VHTE/UIeKTa ¥ KOTHUTUBHBIX cepBucoB. ITpomto obcyxpie-
H1e TpaHcpopmanyy pomu VT-gupekTopa U €ro y4acTus
B ¢opmupoBaHnyu LuQPOBOIL CTpaTernu y4eOHOro 3aBefe-
HIsI, OBUI TIPECTAB/IeH CBEXIIT MEX/[YHAPOSHBIN PeTIHT
YHUBEPCUTETOB U AaHOHCUPOBAHO M3MEHEHMEe MeTOOIOTIN
€ro COCTaBJIeHNA B COBPEMEHHYIO IM(POBYIO SIOXY.

LlenTpanpHOI TeMoit ¢popyMa crana nudpoBas TpaHC-
¢dopmanus B 06pasoBaHUM, BOIIPOCHI IOTOTOBKY aKTYalb-
HBIX CIIEI[MATNCTOB AjIs OusHeca 1 OOIlecTBa, BHEAPEHUS
COBPEMEHHBIX CIIOCO60B OOYYEHUSA M «YMHBIX» pelLIeHMI,
HpyMeHeHsA 6usHec-ClieHapyes B By3e. CBoe BUfIeHMe IIpef-
craBunm pykosopurtemu VT-moppaspenennii KpymHeMImx
By3oB Poccum, cmenuanuctel Microsoft, mpexcraButenn
KOMITaHMII-pa3pabOTUYMKOB U SKCIEPThl. YYaCTHUKU CO-
LUINCh BO MHEHMH, YTO By3aM Y)Ke ceifyac HeoOXOAMMO
pasBUBATh CBOIl OOpasOBAaTEIbHBIN IPOJYKT KaK CEPBIC,
60opoThCs 3a CTYHEHTAa KaK 3a KIIMEHTa, OCBaMBaTh COBpe-
MEHHbIe MHCTPYMEHTDI HayYHBIX MCCIIELOBAHNUI, TOBBIIATD
YIIpaB/LsIEeMOCTD U (PUHAHCOBYIO 3 (PeKTUBHOCTH, paboTaTh
HaJl y3HaBAae€MOCTBIO U MO3NI[IOHMPOBAHIEM YueOHOrO 3a-
BefleHNs. Bce 9T0 HEBO3MOXKHO 6€3 IIPOJIyMaHHOI CTpaTernn
u BbI6Opa 9 PeKTNBHOI MIaTPopMbl. DTO 3ajiada JTOXKUTCA
Ha VIT-pykoBopuTene.

«Panpire CIO B Byse paboTas ¢ IPUBBIYHBIMI TEXHOTIO-
TUAMM U 3aHMMAJICA B OCHOBHOM KX onTumusanueii. Cerogus
€ro pOJIb CYIIIECTBEHHO TPAHCHOPMUPYETCH, HY>KHO BHEAPATD
TEXHOJIOTMY, KOTOPble MHTEPECHDbI CTYAEHTaM, HY>XHO IIpH-
BOAUTb 06PAa30BATENIBHYIO CPENY B COOTBETCTBIUE OKPYIKAI0-
meMy Mupy, — fobasnset Apcennit TapacoB, pyKOBOJUTENDb
HampasjeHys 1yudpooit Tpanchopmanyu, Microsoft Poc-
cus. — Jlia aToro Tpedyercs HEMOCPeACTBEeHHOe oblieHue
CIO c¢ pexropoM B mporecce undpoBoil TpaHchopManum
By3a. Ec/tu aTOTO He clienaTh y)ke B TEKyIeM y4eOHOM TOfy,
TO 4epe3 3—4 ropa paboTaTth B KOHKYPEHTHOI cpefe OymeT
ropasfio CIIOXKHEe».

Poccuiickne By3bl Bee yCIlellHee IPeACTaBIAIT cebs Ha
MeX/[yHapopiHOI apeHe, otMeTi Kpuc Xasepra, pefakTop

Times Higher Education, mpencrassis HoBblit perituar World
University Rankings 2019. KonnyecTBo IonaBIinx B CIMCOK
y4IeOHBIX 3aBefleHNniT yBemmumiIoch ¢ 27 o 35 mo cpabHe-
HUIO ¢ mpouuisiM rogoM. OpgHako Tpebyercs yxke ceifdac
3ayMBIBaTbCs, KakuM OyzeT By3 B 2030 rofgy, 4To OH Oymet
IpefIaraTh U Kak ero OyAyT OlleHUBaTh. TeKyliye peiiTUHIU
B OCHOBHOM 0asVpPYIOTCSI Ha PENYTALIOHHBIX [I0KA3aTe/sX
U AHHBIX MCCTIEHOBAHNIL, HO CIefyIolee MOKojeH e Oyaer
HPUBSA3aHO K ITI0OAMBHBIM LIE/ISIM YCTONYMBOTO PasBUTHA,
HOSIBATCS HOBBIE METPUKM, HallpuMep, BOBJICYEHHOCTD
crymeHTOB. Takie HaHHBIE Y)Ke COOMPAIOTCS B POCCUIICKMX
Bysax Ormarofapst pereHusiM Ha 6ase texxonornit Microsoft,
BKJIIOYass KOTHUTMBHbBIE CEPBUCHI, HEHIPOHHBIE CETH, Ma-
HIMHHOE 00y4YeHNe, ICKYCCTBEHHBII MHTEIEKT, aHA/IUTUKY,
o0J1a4yHble BBIYMC/ICHUA.

«CeropHsi Tepefi By3aMM CTOSIT HOBbIE 3aJadul, He0OX0-
AMMO VICKaTh MHHOBALMOHHBIE TTOAXOMBI K (GOPMUPOBAHUIO
obpasoBarenbHON cpepbl, — orMedaeT HOmusa Maitoposa,
PYKOBOAMTEIb HANpaBAeHUs o pabore ¢ cucreMoit 06-
pasoBanust Microsoft Poccust. — YT06BI 1TOMOYD PYKOBO-
AUTEAM, OTBevaomuM 3a cosfanre VT-mHppacTpyKTyphl
By3a, KoMmaHus Microsoft BeimycTmia HOBbI KaTajor MT-
pelleHnii I BY30B C IpUMepaMM YCIIeLIHbIX BHEJpEeHMIL,
CIIOCOOCTBYIOIIUX JOCTIDKEHNUIO IPUOPUTETHBIX IIe/Iell pas-
BUTKA By3a. B yacTHOCTH, OVMHAHCOBBIN YHUBEPCUTET IIPU
ITpaButensbcTBe PO npuMeHNI TeXHOIOI MM MUCKYCCTBEHHOTO
nHTetekTa Microsoft, ¢ ToMoIbi0 KOTOPBIX ObIT pazpaboTan
006JIauHBIIT CEPBIIC, KOTOPBIII Y>Ke IOf OLleHNBAeT BOBJIEUEH-
HOCTb CTY[IeHTOB Ha 3aHATUAX. [lomydeHHbIE pe3y/nbTaThl
IIOMOTAIOT IIPVHMMATD pelIeHNUA IO COBEPLICHCTBOBAHUIO
nporiecca 00ydeHus».

JleBATHII MeX/YHAPOAHDIT 06pa3oBaTeIbHBIL (OPyM
Microsoft mpouten B Coun 26-27 centsibps 2018 roga. Me-
poIpuATYe BKIIOYANO IIaHETbHbIe AMCKYCCUM U BOPKIIOI
s VT-mupeKTopoB pOCCUIICKUX BBICHIMX Y4eOHBIX 3aBe-
HeHuil, mpeseHTaLNIo cepBrcoB Microsoft, ncrompsyrommx
MCKYCCTBEHHBIN MHTEJUIEKT, aHATUTUKY OONMBIINX JAHHBIX
U MallMHHOe oOydeHue it 9(PpPeKTUBHOrO YIpaBIeHNA
VHHOBAIL[MIOHHBIM BY30M, KOTHUT/BHBIE CEPBIUCHL 1 He30I1ac-
HOCTD, [0T, o6cy>1<;uenme HOBBIX BO3MO>KHOCTEN CO3JIaHNs TU-
OpraHOI MHPPACTPYKTYPHI 3a cueT mnardopmsr Azure Stack.

(ITo mamepuanam, npedocmasnentuim komnanueti Microsoft)
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MOAEJIb CMAPT-CPEDbI

ANA NOAroToBKU bYAYLWUX YYUTENEN NHOOPMATUKU
B OBJIACTU NPOrPAMMUPOBAHNA

B YC/IOBUAX CETEBOU

KNACTEPHO-PACMPELENEHHOW UHTErPALLUU

A. A. bapxatoBa', I. C. Jlomacko', H. 1. NMak'

! KpacrHospckuii 20cydapcmeeHnHbiii nedazozuyeckuii ynusepcumem um. B. I1. Acmagpbeea
660049, Poccus, 2. KpacHosapck, yn. lepeHcoHa, 0. 7

Annomauusa

B crarbe mpezicraBieHa aBTOPCKAA MOJEJb CETeBOH KJIACTePHO-PACIpPeJeeHHON WHTerpaluy IIeJaroru4ecKoro YHUBEDPCUTETA
¢ o0meo6pa3oBaTeIbHBIMI OPTaHU3AIUAMYU PETHMOHA JJI COBMECTHOM IOJTOTOBKU B 00JACTM IPOTPAaMMHUPOBAHUA O0YyYaIOIIUXCA IIPO-
(QuUIBHBIX KJIAcCOB U OyAyIIUX yuuTesaeil NHPOPMAaTUKN Ha OCHOBe MHCTPYMEHTOB CIIEIINAJIbHO CO3JaBaeMoii cMapT-cpeanl. Ha mpumepe
CoZlep KaHUA IPeAMETHOM 00/1acTh «SI3BIKM 1 MeTOABI MPOTPAMMUPOBAHUA» OMUCHIBAIOTCSA BO3SMOYKHOCTY MHTETPAIIUY T1€JaTOTUUECKOT0
By3a C 001meo6pasoBaTeIbHBIMHA IITKOJIAMHU AJIA YCUJIEHUA JUHUN IOATOTOBKU CYyO'eKTOB 00pasoBaTeJbHOIO IIpoIecca K KOJIJIIEKTHBHOM
HCCJIeIOBATEICKOM JIeATeIbHOCTH B chepe MHMDOPMAIIMOHHBIX TeXHOoJIOTHH. [IpuBOogUTCA ONMCaHNe MHCTPYMEHTOB CMapT-CPe/bl, IT03BO-
JIAIOIINX PeaJn30BbIBATH ITOJMHOKECTBA BUPTYATIbHBIX IJIOIIAZI0K, 00eCIIeunBAONINX TOJTHBIN IUKJI PeIlleHnA 3afad Iefaroru4ecKoro
MeHe/’KMeHTa IIpollecca IIOJTOTOBKM KCCJIENOBATEJIBCKUX IIPOEKTOB, COBMECTHO BBINIOJHAEMBIX CTYJEeHTaMHU U IIKOJbHUKAMHU B pac-
peJieIeHHOM pekuMe. B KauecTBe KJIIOUEBHIX CPEJCTB ITOATOTOBKH aBTOPAMU IIpeAJaraeTcs HCIIOJb30BaHUE ITePCOHU(MUIPOBAHHBIX
y4e6HBIX MaTepuajoB U 3aflaHuil, KOHCTPYUPYEMBIX B Cpejie IIPU IOMOIIY aJITOPUTMOB MalnHHOTO o6yueHuA. IIpu aTOM 0cOGEHHOCTHIO
IpejJaraeMoil MoZesIu ABJIAETCA HAJIW4YMe CPeJCTB reliMU(UKAINNA OCHOBHBIX STAIIOB BBIIOJHEHHUA IIPOEKTOB, ITO3BOJIAIOIINX MOALED-
JKMBaTh HEOOXOAMMBIN YPOBEHBL yueOHOU MoTumBanmu. IlpeamosaraeTcs, UTO TaKasd MOJEJb MOKET SBJIATHCA OCHOBOU [JIs PEIIeHUs
HayYHO-METOAMYEeCKOH IIP0o6IeMbl 00eclieye s Pe3yJIbTaTUBHOCTH IIPOIiecca IPeJMETHOH ITOATOTOBKY Oy IYINUX yIuTeIeil HHGOPMaTHKI
B 00JIaCTH IIPOTPaMMUPOBAHUA C YYETOM ee BO3pacTamolneil posn B GOPMUPOBAHUY HHTEJIEKTYaJbHOTO KalnuTala KaAapoB Aid mudpo-
BOW 9KOHOMWKM U peanuil mudpoBoil TpaHchopMaIuy BBICIIET0 00pa3oBaHUsA, YCUJINBAA IPU STOM TOTOBHOCTH K HCCJIEJOBATEIbCKOM
J1eATeIbHOCTH.

Knioueevie cnosa: kiacTepHO-pacipesiesieHHas ceTeBasd HHTErpanusd, IpodecCuOHATIbHAA TOTOBHOCTh YUUTEIA NHPOPMATUKH, 00Y-
4JeHMe IIPOTPaMMHUPOBAaHUIO, CMapT-CPesia, CMapT-00pasoBaHUe.
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BBepeHune

B cBere poucxoaAnx n3MeHeHU B CCTeMe BbIC-
mero obpasoBanus Poccuiickoit @eepalini BOIPOCHI Mo-
BBINIIEHUS KAUeCTBA IPEeIMETHON MOATOTOBKY OYAYIIIUX
yuuresei nHGOPMATUKY B YCIOBUAX UG POBOHM TpaHC-
dopmanuu IpuobpeTaroT 0co0YI0 aKTyalbHOCTh U 3HA-
YuUMOCTh. [lo3uriuu, 0603HaUeHHbIE B TOCYIAPCTBEHHBIX
JTOKYMEHTAaX 10 PA3BUTUIO ITN(PPOBOI 9KOHOMUKHU U CO-
BEPIIIeHCTBOBAHMUIO IT()POBOII 00pa30BaTENIbHON Cpembl

[1—3], sBHBIM 06pPa30M CBUAETENLCTBYIOT O ITOTPEOHOCTH
B BBICOKOKBAJIN(PUIIMPOBAHHBIX Kaapax, CIIOCOOHBIX CO-
JlefiCTBOBATh 3a cUeT COOCTBEHHOT'O NHTEJJIEKTYaJIbHOTO
KamuTaja IMonyJApusalui U MPOABUKEHUI0 TAKUX He-
OTHEMJIEMBIX TEXHOJIOTHUECKUX aTPuUOyTOB IU(pPOBOIt
9KOHOMUKM, KaK MHTEePHET Belllell, MCKYCCTBEeHHBIA
WHTEeJNIeKT, 0Jokueiin, BigData (Gosnbinue mamHbIe),
TyMaHHBIE U 00JIauHble BHIUNCICHUA U T. 1.

B cBoio ouepenb, OJA IMeNarorMuyecKUX YHUBEP-
CUTETOB Ba’KHBIM SABJISETCA COBEPIIIEHCTBOBAHUE OP-
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TaHU3AIMOHHO-TIeJaTOTUYEeCKUX YCJIOBUIN 00yUeHUs
MUCITUTIINHAM, CIIOCOOCTBYIOIIMM (POPMUPOBAHUIO KaK
KoMIleTeHIInil m3 rpynnbl hardskills, Koropbie, Kak
TIPeJICTaBAAETCA, JIA OyAYIIUX yUnUTeael nHHOPMaTUKI
OyAyT HAIPAMYIO CBS3AaHBI C BBHIMOJIHSIEMOMH Ipodeccu-
OHAJIBHOU JIeATeJIbHOCTHIO: 00yUeHVEe IIPOrpaMMUPOBa-
HU, (DOPMUPOBAHUE IIPEACTABJIEHUNA O KOH(PUTYpPU-
POBaHUM U AAMHUHUCTPUPOBAHUY WHOOPMAIMOHHBIX
CHCTEeM, COIEHCTBYE MOHNMAHNIO TeXHOJOTHH IT(POBOK
9KOHOMUKM, OPTaHU3AIINS UCCIeI0BATETbCKON eaTehb-
HOCTH O0YyUYaroIIMXCsA W Ip., TAK M OOIIEro BBICOKOTO
YPOBHSA aJTOPUTMUUYECKOH KYJIbTYDHL.

Ha ceroguaimuwuii geHb o0ydyeHHe IPOrpaMMU-
POBAHUIO ABJAETCA CYIIECTBEHHOU COCTaBJAIOIIEH
OIpeaMeTHO MOATOTOBKU OYAYIIMX ydYUTeJel UH-
dopmMaTHUKM, OCYIIECTBISAEMON B paMKaxX OCHOBHBIX
mpodecCuoHaNbHBIX 00Pa30BaTEIBHBIX IIPOTPAMM IIO
HampaBJeHUI0 IeJarornyecKoro o0pasoBaHUs, Kak
IPaBMJIO, B HA3BAaHUU UMEIOIIUX YKa3aHue mpopuirsa —
«Aadopmatura.

OueBUIHO, UTO B CBOEIl ITPOheCCUOHATBHON AeaATe N b-
HOCTH Oynymuili yuuTesb MHGOOPMATHUKU [TOJIJKEH He
TOJIBKO YMETh MCII0JIb30BATh COBPEMEHHBIE TEXHOJIOT U
IPOTrPaMMUPOBAHUSA, HO U JETKO OPUEHTHPOBATHCA
B Pa3JMUYHBIX MapajurMax, 4TO OMpeessieT ero roTOB-
HOCTh K OCBOEHUIO HOBBIX TEXHOJIOTHMH U TOAXOMIOB.
OnHako, KaK MOKAa3bIBaeT IPaKTHKa IOATOTOBKU
6aKaJaBpOB-UH(POPMATUKOB, CTYJEHTHI HCIBITHIBAIOT
HEYBEePEHHOCTh B CBOMX 3HAHUAX U YMEHUAX ellle Ha
CTyIIeHU YHUBEPCUTETCKOM IOAIOTOBKY, HE TOBOPSA yiKe
0 FTOTOBHOCTH K CAMOCTOSTEJIFHOMY OCBOEHUIO HOBOBBE-
JeHU# B 00JIaCTU MPOrPaMMUPOBAHUS.

Taxum 06pa3oM, BhIJieJIEHHBIE BBIIIIE IPEAIOCHIIKA
TIO3BOJISIOT OIIPEleIUTh MPOOJIeMy HCCIEeTOBAHUA: Ka-
KUM 00pa30m MOXCHO 06ecneiumy pe3yiomamuéHoCmy
npoyecca npedmemmuoii nodzomosxu 6yoywux yyume-
Jaell UHGopmamuku 6 00aacmu npozpammupo6anus
Cc yuemom ee eo3pacmaruiell poru 6 GOopMUPOBAHUU
UHMeRLeKmYanibH020 KANUMAaLa Kaopos 0as yugposoi
IKOHOMUKU U peanuli Yu@pposol mparHcHopMayul bvlc-
wezo0 00pa306aHUSA, YCULUBAAL NPU IMOM 20MOEHOCMD
K uccaedosamenvckol desmeibHOCMU 8 chepe UHPOp-
MAYUOHHBLX MEXHOL02ULL?

0630p HayuHOW NUTepaTypbl No Nnpo6neme

Ananuns mOCTYyIHON HAyYHO-IEAAarorndyecKom JIu-
TepaTypsl MOCHAETHUX JIeT MOKAa3bIBaeT, YTO MPO0JIeMBbI
TIOATOTOBKY TIelaTOTUUEeCKUX KaAPOB, CBA3aHHBIE C 00Y-
YyeHHeM IIPOrPaMMUPOBAHUIO, He TEPSIIOT CBOel aKTy-
aJbHOCTH. B 0GIIIMPHOM MaccuBe OTE€UEeCTBEHHBIX PaboT
cjenyeT BBIIEIUTh KaK KCCJIENOBAHUS, COIepKaIie
OIMCcaHue KOHIIEIIINI BY30BCKOTO Kypca IPOTrPaMMUPO-
BaHUA AJI CTYIEHTOB HETEXHUUECKUX CIIEINaIbHOCTeH
(. B. Ba:xxenosa, B. B. BookoBa, A. U. I'aseiikuua,
B. E. WKyxmxamosa, I'. A. 3seruropozackoro, B. B. Ka-
JINTUHOIT), TAK U CTABIIINE y2Ke COBPEMEHHON KJIaCCUKOM
tpyasl A. II. Epmosa, A. A. Kysuenosa, A. B. Moru-
nesa, H. U. ITaka, E. K. Xeunepa u ap.

W3 3apy0e:KHBIX MCTOUHUKOB MOYKHO OTMETUTH
paboThl, KOTOPHIE B IIEPBYIO OUepeab BBIAEISIOT 00JIb-
Y10 POJb IMOATOTOBKY OYAYIIUX IIe€Jaroros B 00JacTu
mporpaMMHUpPOBaHuA K peanusaruu mporpamm STEM-
obpaszoBauusa (D. A. Fields, D. Lui, Y. B. Kafai [4],
J. Leonard, M. Mitchell, J. Barnes-Johnson, A. Unertl,

J. Outka-Hill, R. Robinson, C. Hester-Croff [5]), moz-
YEePKUBAIOT 3HAYMMOCTh [AeSTEJIbHOCTHOrO IIOAXO0IAa
mpu peanusdanuu obyuenus (O. Hazzan, T. Lapidot,
N. Ragonis [6], A. Yadav, S. Gretter, S. E. Hambrusch,
P. Sands [7]). Cpenu Tpya0B POCCUNCKUX YUEHBIX CJIe-
nyet ormeTuThb pabotsl C. I'. I'puropnsesa, mocBAIIeHHBIE
co3maHuio u ucnosb3opanuio STEM-napka B yueOHOM
mmporiecce MeJaroruyecKoro Bysa (cM., Hampumep, [8]).
Takixe IOCTATOYHO MHOI'O aBTOPOB YKa3bIBAIOT 00yue-
HUe MPOrPaMMHUPOBAHUIO B KauecTBe HEOOXOIMMOTO
YCJIOBUA s (DOPMUPOBAHUA « TH(POPMATUUECKOTO» U
«BBIUUCJIUTEIBHOT0» MBITILIeHUA (aHel. computational
thinking), Toro, uto B HaIIeif cTpaHe, KaK MPaBUJIO, 000-
3HAUaeTCA TEPMHUHOM <«aJTOPUTMUUYECKAs KYJbTypas.
3mech ciaexyer ormeTuTh paborel G. Michaelson [9],
A. Rees c coasropamu [10], I. Cetin, E. Dubinsky [11],
F. J. Garcia-Penalvo [12] u ap.

WHuTepecHBIM IIpeACTaBJISIETCS peIlleHue MmpobJie-
MBI HEMIOHUMAaHUS TEXHOJOTWH IpOrpaMMUPOBAHUA,
npenimoxentoe A. Gomes, A. J. Mendes [13], koTopoe
IIpeAIoIaraeT UCIoJIb30BaHIEe TePCOHATBHON ITu(PPOBO
cpenbl, ODUEHTUPOBAHHON HAa NHAUBUAYAJIbHBIE IIOTPED-
HOCTH, CIIOCOOHOCTM UM YpPOBEHb 3HAHUU 00yuaemoro,
IICUXOJIOTUYECKYI0 TOTOBHOCTh K M3YUEHHUIO IIPOTPaM-
MUPOBAHUS, CIENU(PUKY M3y4aeMbIX KOHCTPYKIIUI,
a TaK/Ke MHIVBUIYAIU3AINI0 METOLOB O0YUEHUS.

00600611as1, MOXKHO 3aKJIOUUTH, YTO CBEeNEeHUS U3
MPoaHAJU3UPOBAHHBIX JUTEPATYPHBIX HCTOUHUKOB,
IuccepTaluii U cTaTey ucciiefoBaTesel mo mpobiemMmam
00yUYeHNA TPOrpaMMUPOBAHUIO, a TAKIKe OIBIT PA0OTHI
[esaroroB IIOKAa3bIBAIOT, UTO B KAUECTBE CPEJICTB U IPHU-
€MOB, II03BOJIAMIIINX ITOBBICUTH PE3yJbTATHBHOCTH
00yueHIs IPOrPaMMUPOBAHII0, 00JIEIYUTh BOCIPUATHE
IOCTATOYHO abCTpaKTHOI yuebHOI mHGOpMAIIUU, IIpe-
TmojaBaTeJ i B OCHOBHOM HCIIOJIb3YIOT:

e IPAKTHUKO-OPUEHTUPOBAHHBIE 3aJaUl, ITOCTAHOB-

Ka KOTOPBIX ObLaa OBbI IOHSATHA OOyYAIOIIUMCS
[14, 15];

e COBMECTHOE HaluCaHWe MPOrpaMMHOI0 Koja,
COIIPOBOJKJAIOIIET0CS MMOAPOOHBEIMU KOMMEHTA-
pusmu [16];

e KOMIILIOTEPHBIE IIPE3eHTAlluM, aHNMAI[MOHHEIE
¥ BUEOPOJINKY, NILTIOCTPUPYIOIINE BHITIOJTHEeHIEe
Pas3INUYHBIX aJTOPUTMOB U oObOecIieumBaloIue
PasIUYHYIO CTeleHb BU3YyaJIU3aluu yueOHOTO
marepuaJa [17, 18].

Ciemyer oTMETUTD, UTO B HEKOTOPBIX paboTax Impej-
JIaraeTcs AJIS Peajn3al[iu 9TAIIOB IIPeCTABIEHN HOBO-
ro 3HaHUS, peIeKCun, CICTeMaTu3aun 1 0000IeHI
M3YyYEeHHOI0 B PAa3IMYHBIX BapHAHTaX HUCIIOJIb30BATh
KOHIIeNITyaJlbHbIe U MEHTaJbHbIe KapThl (aH2zn. mind-
map, concept-map) [15, 18].

Taxum oOpasom, IepeuyrcJeHHbIe B 0030pe II0JO-
JKeHUSA TEOPUHU M COCTOAHME MPAKTUKU O0yUeHUs IIPO-
rpaMMHUPOBAHUIO HE B IOJHOH Mepe YUUTHIBAIOT BECh
KOMILJIEKC BOSMOKHBIX BUAOB yUeOHO-TI0O3HABATEIBLHOMN
IeATeIbHOCTH C KCIOJb30BAHMEM IOMOJHUTEIbHBIX
cpencTB O0yueHMsl, 00eclIeunBAIOIINX IIOJHOE M TIJIy-
0OKOe IOHMMAaHUe IpeaMeTa Ha OCHOBE aKTHBU3AIUU
CaMOCTOSTEJIbHON IesaATeJbHOCTH o0yuamIiuxcsa. 9To,
B CBOIO Ouepenb, 00OCHOBBIBAET He00X00UMOCMb NOUC-
Ka HOBLLX OP2AHU3AUUOHHO-Ne0az02u4ecKux lYcaosuil
u cpedcme 00yueHUSs NPOZPAMMUPOBAHUI0 OYdyuiux
yuumeJieli UHPOPMAMUKU 8 npoyecce Yu@pposoli mpatc-
Gopmayuu 8vicuiezo 06pa308aHUA.
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MeTtoponoruns

OGo3HaueHHBIE BBIMIE ITOJOMKEHUS OMNpPeaeSTUIn
METOJ0JIOTUUYEeCKHe IMO3UIMK HAIIero WCCJIeJOBAHUS,
3aKJIIOYAIONINECA B PEATU3ali MOAEJN 00yJdeHus 0y-
IYUIUX y4uTeJied HHPOPMATHKH MIPOrPaMMHUPOBAHUIO,
OCHOBAHHOM Ha TPeX KOMIIOHEHTaX:

o Memo0on02UuLeCKOM — CTYIEHThI 3HAKOMSITCS

C Pa3IWYHBIMU TapagurMaM¥ U TeXHOJOTUSIMU
MporpaMMHUPOBaHUA, yuaTCsA pelraTh 3ajauu,
WCXOM M3 3aJaHHBIX YCJIOBUM, PAa3BUBAIOT CBOIO
QJITOPUTMUUYECKYI0O KYJIbBTYPY UM TOTOBHOCTD
K CaMOpPas3BUTUIO U CaMOOOPa30BaHUIO B 00JIaCTH
TPOTPaMMUPOBAHNS;

o MmemodudecKom — CTYIEHThl 3HAKOMSTCS C Me-
TOZAMU U CPeACTBAMU OOyUeHUsS MTPOTPAMMU-
POBAHUIO yUAIIMXCA, YyUaTCsI CTPOUTL MaTeMa-
TUUeCcKHue, BepOajbHbIe U BU3YyaJbHBIE MOIEJU
pelaeMbIxX 3aaad;

e NPOEKMHO-UCCNe008AMENbCKOM — CTYIEHTHI
yuarcsa GopMyJupPOBAThH 3aJaHNe AJS YUAIUXCA
KaK mpobJeMy HCCJIeZOBAaHUA, CTABUTH IEJb
¥ BBICTPaWBaTh MOITATHYIO TPAEKTOPHIO ee perre-
HUS, PACIPelesIaTh POJIU MEKIY YUAITUMUCS JJIA
KOJLIIEKTUBHOTO TIPOEKTUPOBAHUSA, BUAAT 001aCTH
MPUMEHeHUs 3aJad, a TaK:Ke MePCIeKTUBLI UX
pasBuTus.

IIpennosaraercsi, YTo Pe3yJbTATUBHOCTH TAKOM
MOJ€eJIA IIPEeIMETHO! IMOATOTOBKH OyAyLIero y4YuTeJis
nHGOPMATUKHN B 00JIaCTH IPOrPAMMHUPOBAHUA OyIeT
JTOCTUTHYTA, €CJIU:

e B KauecTBe CHCTEMOOOPAa3yIOIero KOMIIOHEHTa
HCIIOJNB3yeTCs KOMILJIeKCHas mudpoBas cMapT-
cpega, MO3BOJAIOINIAS CO34aBaTh MEePCOHUDU-
IUPOBaHHbIE yueOHbIe MaTepuajbl W 3aJaHUS,
obecrieunBarOIAA MOJHBIN [TUKJ PeIlleHns 3a1ad
TeJarorUUYecKOro MeHePKMeHTa (1lesIernoaaranus,
nHGOPMUPOBAHNUA, KOOPAUHUPOBAHUSA; AVCTAH-
IIMOHHOTO COTIPOBOYKACHMA; KOHTPOJIST U CAMOKOH-
TPOJIA CTEIeHW IOCTUKEeHUA 00pa3oBaTENIbHBIX
Pe3yabTaToB 00YUAIOIITMMUCSA), TOAAePKIBATOIIA
BBICOKUI YpOBEHb yUeOHO! MOTHBAIIMU 34 CUET
CpecTB reiMuduUKaIum;

e IIpu OTOOPE COAEeP KAHUS IMTPOEKTHO-UCCJIe0Ba-
TEeJIbCKUX 3a/1a4 YUNTHIBAIOTCA TEHAEHIIUU U POJIb
MPOTPAaMMUPOBAHUS B IPOIECCE CTAHOBJIECHUS
1 pPOBOI SKOHOMUKY, & TUAAKTUUECKUE eIUHU-
1B KAaXKAO0UW TeMBbI IPEeJCTABIAIOTCA BAPUATUBHO
Ha OCHOBE TIOJIMSI3BIKOBOTO MOAXO0Ma AJIS OpTraHu-
3aI¥ KOJIJIEKTUBHO-PaCIIPeieIeHHOM HayUHO-HC-
CJIeI0BAaTeJIbCKON IeATeJIbHOCTH, IT03BOJISAIOIIEH
paccMaTpuBaTh pellleHre aKTyaJbHBIX JJIA IU(PO-
BOro o0IllecTBa 3a71aU B PA3JUYHBIX ITapaurMax,
CpaBHMBAA WX OCOOEHHOCTU, AJTOPUTMUUECKYIO
CJIIO}KHOCTD W TIPEAIoJiaras MOCTPOeHUe Pa3auny-
HOT'0 BHUIa MOjeJell yKasaHHON 3amaumn;

e COBMECTHO CO ITKOJBHUKAMU CTYAEHThI (hopMuUpy-
0T CIIPABOYHBIN MaTepHUAaJ, ITO3BOJIAIONIUI Paso-
OpaTh CyTh pellraeMoil 3aJauu, CTPOAT MOJIeJU
pesyJibTaTa UK IPOoIecca BLIMOJHEHNS IPOorpam-
MBI C HCIIOJIb30BAHMEM CPEACTB KOMIIBIOTEDPHOM
BU3yasu3anuu (BUAe0, aHUMAINY, MEHTATbHBIX
CXeM U T. 1I.) WY COBMECTHOTO TPOEKTUPOBAHUS
¥ W3TOTOBJIEHUS aBTOPCKUX HATYPHO-KUHECTe-
TUUYEeCKUX Mozeseil mpu momoriu 3D-mpunTepa,

MOSACHAIIIUX CYTh JJIEMEHTOB M KOHCTPYKI[MIA
TOTO MJIM MHOT'O SI3LIKA IIPOrpaMMUPOBAHNI.
MeTom0IOTHUYEeCKUMH OCHOBAHMSIMM IJIA peajn3a-
IIMU YKA3aHHBIX BBIIIE OPraHN3aIMOHHO-TIeIaroTuye-
CKMX YCJIOBMI ABISIIOTCA CIAEAYIOIINE TeoOpeTHUEeCKue
MOJIOKEeHHSI M CYIIeCTBYIONIUE OIMMCAHUS yCIIeIIHBIX
MpPaKTUK 00pa30BaTeJIbHOM IeATeILHOCTH:

e TeOpeTHYEeCKNe OCHOBAHMS IIPOEKTHOIO MOAXO01a
K VIIPaBJEHNI0 00pa3oBaTEJbHBLIM IIPOIECCOM
¥ CHCTEeMAMHM WHHOBAIIMOHHON [OeATeJbHOCTH,
omupasich Ha TPYAbI TAKUX yUeHBIX, Kak K. C. Ba-
sxkuH, . A. HoBukos, I'. A. Uruatwesa, O. B. Ty-
aymnoBa, A. H. Haxun, B. C. Jlazapes;

e HAYYHO-METOAUYECKHEe OCHOBBI IJIS OpraHu3a-
I[UU eJarornyecKkoro CeTeBOro B3auMOAeiCTBUA
B KJIACTEPHO-pPACIIPENeIeHHOM pPe:KnMe, CIenys
B 0OJIBIIIEIT CTeIIeHU JOTHUKe PadoT, ITOCBAIIEHHBIX
OIMCAHNI0 00Pa30BaATEIbHON TEXHOJIOTHU «Me-
rakjyacc»: E. I'. Jlopomrenko, JI. M. UBKuHOIiI,
H. U. ITaka, [I. B. PomanoBa, M. A. CokoJbCKO11,
JI. B. Xeraii, T. A. fIxoBieBoii;

e MeTOAUUYECKUe 0COOEHHOCTH Peajns3aliuy NHHOBA-
IIUOHHON MOJeJI IeJaroTuuecKoil MPaKTUKUA —
mesarornyecKoil MHTepHaTyPhl, YKa3aHHLIE B pa-
6orax mpemnomaBareneit KI'TIY um. B. II. Acra-
dweBa: 0. 0. Bouaposoii, O. M. I'aBpuioBoii,
II. C. Jlomacko, C. B. Jlaremumesa, A. JI. Cumo-
HoBoit, M. B. CadoHoBoO# u ap.;

e OMUCAHHBIE MOJEJN OPraHU3alUuUd COBMECTHOM
MIPOEKTHO-MCCIe0BATEIbCKON 1 HAYUHO-UCCIIEI0-
BaTeJIbCKOII JesITeIbHOCTH 00yUAaIOIINXCs 00I1Ie00-
PpasoBaTeIbHOM U BBICIIIEH ITKOJIbI, OCHOBLIBASCH
Ha paborax M. WM. CrapoBuxoBa, H. N. Ilaka,
0. B. Bepcenesoii, I'. A. ®egoposoii, E. B. Py-
MsHIeBa, [[. A. BapxaTosoii u ap.;

e COBpeMeHHBIE IIPeJICTaBIeHUS 00 aKTyaJIbHbBIX WH-
(opMAaIMOHHBIX TEXHOJOTUAX AJIA MU(PPOBOI KO-
HOMUKHU, MTPOOGJIEMHOM I0JIe IJIS UCCIeS0BATEb-
CKOIi IeATeJbHOCTH C IIPOEeKI[NeH Ha IIPeIMeTHYIO
00J1aCTh IPOrPaMMHPOBAHNS, OCHOBBIBASCH HA
nyboaukamuax T. H. YOgunoit, A. II. [oOpsIan-
Ha, B. II. Kynpusuosckoro, C. A. Cunsarosa,
E. 10. Auauesoii, B. JI. ®uirbuakoBoii u mp.

Pe3synbraTtbl

OCHORBOI 1)1 IOCTPOEHUS KJIACTEPHO-PACIIPee/IeH-
HOM WHTerpanuu s o0y4YeHHs IPOrPaMMUPOBAHUIO
BBICTYIIaeT MEKAYHApPOJAHAS HaydHad JabopaTopus
npo6aem uH(poOpMaTH3anmuu o0pa3oBaHUSI M o0pa-
30BaTeJbHBIX TEXHOJIOTHMI, BKJIOUAIOIAA YHUBEPCHU-
TETCKYI0 KOOIepaIlnio, B3auMOJAENCTBUE CO NIKOJaMU
u npeacrasurenamu UT-6usueca [14, 18]. Baaumoneii-
CTBME YYACTHUKOB DPeajn3yercs uepes KOMILICKCHYIO
nu@pPoOByI0 cMapT-cpexy, IPeACTABISIONIYIO CO00I
MOIYJIbHYI0 O00BEKTHO-OPHEHTHPOBAHHYI HH(pOPMA-
IIUOHHYIO CHCTEMY, COIEPIKAIIYyI0 MH(POPMAIMOHHBIHN
mopraj, UHCTPYMEHTHI peaan3aliu MeXaHN3MOB IeJa-
TOTUYECKOr'0 MEeHEeIKMeHTa U ITOJIHOTO I[UKJa OpraHu-
3aI[MOHHO-IUAAKTUYECKOT0 COIIPOBOKIEHUS BCeX BUIOB
IesITeIbHOCTY YYACTHUKOB.

CyIIHOCTh KOMIIJIEKCHOHM IIU(POBOIN cMapT-Cpeabl
00yueHNs B BBICIIEH IIKOJIE YK€ HEOJHOKPATHO pac-
KpBbIBAJIaCh HAMM B PA3JIMYHBIX HyOJUKAINUAX (CM.,
Hampumep, [3, 17, 19, 20]), mosToMy UMeeT CMBICJ]
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OCTABUTH JETAIHLHOE OIMCAHNE 38 PAMKAMU HACTOSIIEN
cTaTbu. YKayKeM OCHOBHBIE OCOOEHHOCTH.

B KauecTBe OCHOBBI [JiA IOCTPOEHUS KOMILIEKCHOM
CMapT-Cpebl BHICTYIIAeT MOAUMUIITNPOBAHHASA 00'BEKTHO-
OPUEHTHPOBaHHAS MOJYJbHAs CHUCTEeMAa YIIpPaBJIEHUS
ob0yueHueM (B TeKyIIlell pelaKIUu SAIAPOM SABJIAETCS
Moodle 3.4.2). Cpega mo3BoJisgeT Peaan30BaTh IOAMHO-
JKeCTBA BUPTYAJbHBIX ILJIOIIAN0K, YUIACTHAE B HESATENb-
HOCTH KOTOPBIX OIIPee/IAeTCs MOJUTUKON pealnsanunu
VHHOBAIIMOHHBLIX IIPOEKTOB MEXKIYHAPOILHON HAy4HO-
HMCCJIeOBATeIbCKOI JlabopaTopuu mpobaeM HMudpoBu;-
3anuy 00pas3oBaHUS U 00Pa30BATENbLHBIX TEXHOJOTUI.
IIpu perucrTpauu mMoab30BATENN 3AMOJTHAIOT TPOMUIH,
KOTOpBIE BIIOCJEACTBUU MOAJIEIKAT aHAJIMU3Y uepes MI0-
MOJIHUTEIbHBIE IPOrPAMMHBIE MOXLYJIM, PEATU3YIOIIne
aJATOPUTMBI KJACTEPU3AIlMU YYACTHUKOB IIO IIOTEH-
IUaJbHBIM TPYIIIIAM POJiell: PYKOBOAUTEb IIPOEKTA,
MeHe/Kep, UCIOIHUTENb, TECTUPOBIIUK, [IPE3eHTATOD.
IIpu sTOM TaKsKe YUUTHIBAIOTCA COZEPsKATeIbHbIE MHTE-
pechl U TeKyIasi CTylIeHb 00pa30BaHUA MMOJIH30BaTeJs.

BHemruuii Buj BUPTYyaJIbHOU ILJIOMIAAKYU IIPEACTaB-
JIeH Ha pucyHke 1.

OcHOBHBIMU OJIOKAMU SBJISIOTCS:

e TUTYJIbHBIA SKPAH, COAepIKaIuii 001y nH(OP-

MAaIYio0 O TEKYIIeM pasielie;

KOHTAKTHBIE JaHHBIE PYKOBOAUTEJIEN;

cpelcTBa IJisI CETEBOTO B3aUMOJEMCTBUS Uepes
Opaysep miIu MOOUIbHOE MPUIOKEHUEe: Tpaau-

+ [NaBHAR & Mon 3a3aHuR » © Mon pezsyneTare ¥

‘o)MNopTan

/cMapT-o6pa3oBaHuA

R nafiopaTopkn npafnem UHGPoERZaLEH 06D

&—/

= | KoopauHnpOSaHie JSARTENLHOCTI W OHAHH-EOHSNETAUAI

i,
|§_ ExcaHaA MAHICTHKS K paageny
-
&0 Bazazzgay
'& Ewif0p NapTHEpE AN COEMECTHON pabiaThl
,__FA (HABAK-TECTMPOSEHHE NDCTPAMM
@ YnpaeneHwe npoexTaMm

% MpeacTaEnexie peaynsTaToa NPOSKTHLIX TRYTIN

A3bIKM U METOAbDI

nporpavMmMUpoBaHuA

CEKTOp NPOEKTHLIX rpynn

MpOSKTHEIE MRYAN:! o 2 3 4

h Pazgen 1. BoiuMCAMTENLHLIE 334a4H, ONEPALMH C YNCTIAMH W

IUOHHBIE (POPYM M YaT, a TAKIKe KOMHATHI IS
BUIEeOKOoH(DepeHIINiT uepe3 cuctemy BBB (anaa.
Big Blue Button), kotopas cBo6oHO pacmpocTpa-
Hsercsa o gumnensuun GNU/GPL.

YupasieHue yueOHO-IIO3HABATEJIBHON IeATEJIbHO-
CTBI0 ¥ KOJIIEKTUBHBIMU WCCJIEJOBATEJILCKUMU IIPO-
eKTaMM OCYIIEeCTBJISIEeTCA IPU IIOMOIIU CJEeHAYIOIINX
UHCTPYMeHTOB (puc. 2). B nmepByio ouepeab yuacTHUKUI
IIPOXOJAT JOIMOJHUATEIbHBIA STAIl IIPeSOCTABICHUA JaH-
HBIX O ce0e — BXOIHYIO JUATHOCTUKY, IIeJIb KOTOPOM —
BBISIBJIEHUE CIIOCOOHOCTH W TOTOBHOCTU K BBITIOJTHEHUIO
HCCJIeOBATEIbCKOM MeATEeTbHOCTU B IIPEIMETHOI 00-
JacTW BUPTYAJbHOH IJIONIAAKKM. BTOPHIM 3J€MEHTOM
sABJsieTca 0asa mcCaeloBaTENbCKUX 3a1ad, KOoTopas
(bopmMupyeTrca M aKTyaIU3UPyeTCs IMIPEernogaBaTeIsIMUI
VHUBEPCUTETA, PEATUIYIOIINMI IIOATOTOBKY CTYA€HTOB
B 00JacTi MH(OPMAMOHHO-TeXHOJOTUUECKUX IUCIIH-
nauH (UT-guctiunaum). B cayuae ykasanHOro mpuMmepa
9TO TIPerofaBaTeu Kypca «I3bIKY U MEeTOIbI IIPOrpaM-
MUPOBAHUS» .

Crhenyromuii MHCTPYMEHT MIpeAcTaBiaseT coboit
cpencTBO IJisi (POPMUPOBAHUS MPOEKTHBIX TI'PYII,
rge yYaCTHHKM MOTYT HHHUIIMAJN3NPOBATH CO3JAHUE
HOBOM I'PYINBI MJX BCTYIUTH B YiKe€ CYII[ECTBYIOIIME
(ua pucyuke 2 — «BpIOOp MapTHEPOB IJIA COBMECTHOM
paboThI»).

IIpy BBITOJMHEHUU TPOEKTOB MCIOJb3yeTCAd WH-
crpymMeHT «BupryanbHaa smabopaTopus IpOTrpaMMU-

a = ﬂl‘laaen Cepreesmu »
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spmem

or @
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arry, s
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Puc. 1. BuewHuil 6ud supmyanvHoli nAow,adku Ons KiacmepHo-pacnpedeseH Ol UuHmezpayul
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MpoekTHble rpynnkb 2 3 4 5

p Pazaen 1. BolUMCAMTENbHbIE 3afauM,

onepauvm Cc YyMocnaMMm M nocnepoBaTtenbHOCTAMM

\Q BxofHas AMarHOCTHKE K pa3pneny O
==
&> Basa3anay O
& Briiop NapTHepoB LA COBMECTHOM patoTel O
?A OHNailH-TECTHPOBAHKE NpOrpamm O
H
@ YnpaeneHue NpoekTamu Ld
% MpeAcTaBneHWe Pe3yNbTATOB NPOSKTHLIX rpynn O

Puc. 2. CmpykmypHble dNeMeHMblL OP2AHU3AYUY OesmenbHOCU

4+ [NaBHaa &5 Mou saganmA » © Mou peayntTaTol ¥ & 3ot kype » Sr @ y ] Dnaaen Cepreesuy »

MOGEMNbHLIE NPUMAOKEHHA

‘o 1I'I|:| Tan

£ cMapT-o6pasoBaHus

4 B Hauano MexayHapofHan HayuHas nabopatopua npobnem uwdpoenaaumu obpa3oeaHiAa U obpa3o...

IT-nacTep CEKTOP "A3bIKKH W METORbI NPOTPAMMUPOBaHKA" BoMHCIWTENBHBIE 38/484M C UMCNEMH

AuMI

Otnpaeka oteetos  (EMABELTVERM  [1pOCMOTP OTNPABNEHHOMD O

l-f&&{);b)_ 12

> = x.

PHEn 4YWcna 5

IJ # recurs_factorial. py B l

g

1~ def factorial(n):

2 FEs )

3 for i in range(1, n + 1}):
4 BESE—.

5 return res

& n = input(“"eakTopwan 4dcaa ")
7 n = intj{p)

8 print(factorial({n))

Puc. 3. Henoavsosarnue supmyanvHol 1a60pamopul npozpammuposaHu
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poBaHUA», KOTOPHIA ITIO3BOJIAET, C ONHOW CTOPOHHI,
yYacTHUKAM B CETEBOM DEKUMe IPOU3BOAUTEL OTJIAAKY
¥ TECTUPOBaHUE IPOTPAMM, C APYTOH — PYKOBOAUTEIIM
¥ KypaTopaM KOHTPOJUPOBATH IPOIIECC BBIMIOJHEHUS
mpoexToB (puc. 3).
YuacTHUKaMU pacIpefiesIeHHBIX KJIACTEPOB MOTYT
OBITh:
e oOyuaroIllecs CTapIinX KJaccoB obImeodpasoBa-
TeJIbHBIX ITKOJ KpacHOSpCKOTo Kpas, 3aKJIIOUNB-
IIIUX COTJIAIIIeHE O COTPYAHUYECTBE C YHUBEPCH-
TeTOM;
e CTYAEHTHI BTOPOTO-TPEThEr0 KyPCcoB OaKaaBpua-
Ta, U3yvarolye JUCIUILINHY «fI3bIKN U METOIbI
IPOTPaMMUPOBAHUA» ;
e CTYAEHTHI CTAPIINX KYPCOB, IPOXOAAIIVE IIeja-
TOTMYECKYI0 MHTEPHATYPY Ha 6ase IIKOJ, U YIU-
Tesass “HPOPMATUKU, OCYIIECTBIAIONINE HAYUYHOe
PYKOBOJICTBO MCCJIEIOBATEIBCKOM IeATeIbHOCTHIO
IITKOJBHUKOB.
TlockoNBbKY JaHHAA CTPYKTypa He JIOKAJIM30BaHA
B €IJUHOM IIPOCTPAHCTBe, A 9((GEeKTUBHOTO yIIpPaBJje-
HUA JeATEeJbHOCTHI0 BCEX YYACTHUKOB HCIIOJIB3YETCH
UHCTPYMEHT «YIIpaBjieHrue mpoektamu» (puc. 4), Ko-
TOPBIN MTO3BOJIAET:
e OIpenenATh 00IHe TPeOOBAHUSA K IPOEKTaM;
¢ YKas3bIBaThb CIENMUMUKAIINU U TeXHUYECKUe Xa-
pakTepucTuKu (OTpaHUUYEHUS Ha BpPeMs BBITOJ-

B2 Mou 3anaHma »

+ [naBHan

© Mou peaynLTaTnl ¥

.,

o) MNopTan

cMapT-obpa3soBaHuA

ITFrnacTep CexTop "A3bIKK H METOABI NPOrPaMMUPOEAHNA"

YnpaeneHue NpoeKTaMM

Texywan dasa: M1 : MHuumwanuzauma (30 gH.)

MpoekT: BhiuMCNMTRNbHbIR 3a0aumn

PexypCHBHbIE 3NrOPUTMBI
COpPTHPOBKA NOCNEf08aTENBHOCTER

- OHN3iAH-TECTUPOSAHHE NPOTPaMM Mepeiit Ha

MewyHapofHaA HayuHan nabopatopuA npobnem UnhpoBM3aumMK obpasosaHinA U obpa3o...

BorMCAMTENBHBIE 38/4384M C YMCNAMM

Crauyarh nonyoe onucavue npoexTos 8 PDOF

BepHyTohcA B pasfen BouncnuTensHoe ...

HEeHUs MIPOrpaMM, KCIIOJb30BAHME aJTOPUTMOB
U SIBBIKOB IIPOTPAMMUPOBAHUSA, 00bEM MaMATHU
u 1p.);

e Co3IaBaTh IIePeUYeHb 3aau IPOEKTa C YKasaHueM
OTBETCTBEHHBIX MCITOJHUTEJIeH;

e Co3[aBaTh IJIAHMPOBAHUE JTAIOB Peajus3al[uu
MIPOEKTOB, B TOM YHKCJIe IIPU IIOMOIIY JUATrPAMM
Tanra;

e IMIPEHOCTABJATH UCIOJHUTEISIM OTUETHI O PE3YJIb-
Tarax;

e TIPOBOJUTH SKCIEPTU3Y B CETEBOM PACIPEIEJIEeH-
HOM peKuMe;

e KypHpPOBaTh BCE 9TAIBI C aBTOMATUYECKUM OIIO-
BEI[eHNEeM YYaCTHUKOB.

B o61iem Buie cxema paboThl YUaCTHUKOB ITPOEKTOB

3aKJI0UYaeTcs B ciaemyrolieM (puc. 5):

1. YyacTHUKY TPOXOAAT BXOMHYIO AUATHOCTHUKY,
u3yvaloT 3amauyu u3 0aHKa, IMPOBOJAT UX [Ie-
TaJbHBIN aHAIN3, OMPEAeISIOT BOSMOKHBIE CIIO-
COOBI peIreHus, OIeHNBAIOT CTeIeHDb CIOMKHOCTHU
peanmsanuy Ha PaA3IUUYHBLIX S3BIKAX, CTPOSAT
MaTeMaTH4YeCKue U BepOajbHbIe MOJEIN 3afauu,
TocJie 0 COTJIACOBAHUIO C KypaTopoM (MHTEPHOM)
¥ yYHUTEJEeM B IIIKOJI€ OCYIIECTBIAETCS pasMelre-
HHUE TeMBbI IIPOeKTa Ha ILIOLIAJKe B BHE HOBOU
BUPTYAJBHON TPYHIIBI ¢ MPUTJIAIIIEHUEM IPYTUX
YYaCTHUKOB.

T ©» © A @ [ nasencCepreeanu»

BepHyTheA B pasgen BoiHCIHTENbHBIE ... %)

= MpefcTasneHNE PesynbTATOR NPOEKTHLIX TPYTA W

Puc. 4. Hncmpymenmol Onsa Ynpasienus npoexmamu
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onpeaeneHne, aHanus pesynsTaTos DOpMUPOBAHKHE, aKTYaNU3aLMA

NMpenopasarenn MT-AMCUMNWH cC KUX A ]

(?? TeMbl HCCNefoBaTENbCKUX NPOSKTOB

CTyaeHTHl MAaALINX
> KYPCOB L

ompenenonne

nu, Bbibo| .

po TeMbl P | Pacnpepenensbie i Pacnpepenenue ponei
lkonbHuKkK (NpodunbHble NpoeKTHble

| p KAaccol) rpynnbi

OpraHM3auMoHHOE ‘Q‘ﬂ MeHeHMEHT BbINOIHEHWA NPOEKTOB
Hay4yHOE pYKOBOACTEO a

ETEEET T CETEBOE KYpPaTopCTBO

obszaTensHo

CrypeHThl CTapmx

&
b s
% Yuurena wudopMaTMKK KypcoB (MHTepHbI) RS npepcrasnenme pesynbratos

I

COTPYAHWYECTED, COBMECTHOE HaCTaBHWYECTBD

BapnaTMBHOE MCCNEfOBaTENbCKOS
B P X Kypca "fI3bIKM M [f—
METo/bl NPOrpaMMHpOBaHKA"

BbICTYNAEHWe Ha HaYYHO-NIPAKTUUECKOH
KoHdep nybnu Marepuanos

Puc. 5. Cxema 63aumodelicmeus Yy4acmHuKo8 6 Ycro8UusLX Cemesol KaacmepHo-pacnpedeseHHOU UHmMezpayuu

no XenaHuw

s

2. ITocne pasmellleHUsA TeMBI yUaCTHHUKaM Jiabopa- TeMaTUYeCKUX HAYYHO-IPAKTUUYECKUX MEpPOIpU-
Topuu (IIKOJBHUKAM, CTYJEHTAM, YUUTEJISIM) ATUAX, TOATOTOBKY KOJUIEKTUBHOUN IyOJIMKAIIUIU
Ha OCHOBE AHAJTUTUYECKUX NAHHBIX HPOduUJIeit B MIEPUOAMYECKUX UBJAHUAX U COOPHUKAX Mare-
PacChLIAIOTCA MPUTJIANIEHUS AJIA YUYacTUs B pe- puaaoB KOHMEPEeHIIU.

[IeHUN 3a/laul ¢ KOHKPEeTU3UPOBAHHBLIM PacIIpe-
IeJleHueM poJieil: peajmsamnus IPOrPAMMHOIO O6cyxaeHne
KO/la, BU3ya/IuM3alus XO/a PeIlleHus, OMncaHue

yueOHOro MaTepraia — pasbop 3aJaun, IT03BOJIA- Peanmuzanusa Takoro moxxoja K peIIeHHUIO 3anad

IOUIUH yYacTHUKAM HalTu 3(PGeKTUBHBIHN CcII0CO0 T103BOJISIET:

pelieHus 3ajmauu, u T. 1. Heobxomumoe Koauye- cmydenmam:

CTBO YUYACTHUKOB U MX POJIU OIIPENEJISAIOTCA CTY- ® DPACCMOTPETH PA3JUYHBIE 3aJaUM C MO3UIUU II0-

JEeHTaMM MJAJIINX KYPCOB IPU B3aNMOJEHCTBUU JINSIBBIKOBOTO TOIX0/1a, CPABHUTH BO3MOYKHOCTH,

¢ KypaTopaMu U TIperojaBaTeieM YHUBEPCUTETA JOCTOMHCTBA M HEeZJOCTATKY TOT'0 UJIW WHOTO A3bIKA

Ha 9Tare aHaJm3a 3aJauy U COCTABJIEHUS TeXHU- B pellleHUU OZHOI'0 KJjacca 3a1ad;

YeCcKOr'o 3a/laHNsA. Bece yuacTHUKY pe3yJibTaT CBO- e Da3BUTH UCCIEOBATEIbCKIE, METOJUUECKLE KOM-

el [eATeJLHOCTY Pa3MeIllaloT B CETEBOM pecypce TeTeHIINN;

cMapT-Cpexsbl. e 1ompo6oBaTh ce0s B POJIM yUUTENS-HACTaBHUKA
3. ITocie 3aBepIieHNA pabOTHI KAYKIBIM YIACTHUKOM B IIPOIeCCe BBHITIOJTHEHUA YUAIIMMUCH ITPOEKTHO-

OJHOTO 3aJaHMs IPOBOJUTCA aHAIU3 3aJaUd HaA HCCJIeIOBATEIbCKOI eATEJTHHOCTH;

mpeaMeT ee IPUMEHEHUSA HA MPAKTHUKE, OIleHKa WKONbHUKAM:

JMOCTOMHCTB U HEIOCTATKOB, TaKiKe MEePCIEeKTUB e TPUHATH y4YacTue B WHTEPECHBIX AJIA HUX IIPO-

pasBuTus 3amauu. Bce oOcyskmeHue ohopMJIs- eKTax 6e3 IPUBASKU K pecypcaM, MMeEIOIIUMCH

e€TCs B OH UTOTOBBLIA ITPOEKT, KOTOPHIN 3aIIu- y IIIKOJBI;

miaeTcsa CTyZeHTaMH MJIAAINNX KYypCcOB B BUJeE ® Da3BUTH yMeHUA B 00JIACTU IIPOEKTHO-MCCJIEI0BA-

BapMaTUBHOTO HCCJIE0BATEJILCKOTO 3aJaHUSA II0 TeJIbCKOU eATEJIHLHOCTH;

Kypcy «SIBBIKM M MeTOABI MPOrPaMMUPOBAHUS» ® DACIIMPUTH U YIJIAYOUTH NPEIMETHbIe 3HAHUA

¥ KOTODPBIH IOCJIE HOJIKHOTO 0(DOPMIEHUA MOKET ¥ YyMeHUA B 00JIaCTH MTPOTPAMMUPOBAHNS;

OBITH IIPEACTaBJIeH B BHUAE KYypPCOBOII pPabOTHI. npenodagamenam u Yyumesm:

IIKoMBPHUKY TIPYU 9TOM UMEIOT ITPABO Ha IIPE/ICTaB- ® YCHJIUTH IPAKTUYECKYIO YacTh UCCJIeJOBAHUSA 34

JIeHU€e Pe3yJIbTaTOB PA0OTHI IIPOEKTHBIX I'PYIII HA CcueT B3aUMO/IEHCTBUS CO IIIKOJIaMU;
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e TI00aJMBUPOBATHE U WHTETPUPOBATH TEMATHUKY
HCCJIeN0BATENBCKON NeATeIbHOCTH CTYZEHTOB
U IIKOJLHUKOB 3a CUET KJIACTEPHOI MHTeTpaIruu
«IITKOJIa — BY3»;
e YACTUUYHO PEIIUTh MP0o0IeMy KaJfpOBOTo AedhUIlu-
Ta, IPEOAOJIeTh KPUSUC UAel I OpraHu3anuu
HICCJIETOBATETbCKOM AeATeIbHOCTU IITKOJIbHUKOB;
e COBEPIIEHCTBOBATb METOABI U CPEACTBA O0YUEHU .
Takum o0pa3oM, COBpeMeHHbIe MH(POPMAIMOHHBIE
TeXHOJIOTUY OTKPHIBAIOT OTPOMHBIE TTEPCIEKTUBBI I
pasBuTusa Npod)eCCUOHAIBHBIX KauecTB CTyAEeHTa Kak
Oynmyliero Iemarora eife Ha dTalle OBJIAZIEHUS IpeJ-
METHBIMUA ¥ METOAUYECKUMM KOMIIETEHIIUAMU 0e3 OT-
peIBa OoT 00yueHusA. BaammogeiicTBUE €O IMIKOJIbHUKAMU
TO3BOJIAET TO3HAKOMUTBL CTYJE€HTA C OCHOBAMU IIPO-
€KTHO-UCCJIeJOBATEIbCKON NeATEJLHOCTU B KauecTBe
yuuTeasA-HACTABHUKA U CHATH ICUXOJOTHUUYECKYIO He-
YBEPEHHOCTh B CBOUX YMEHUAX U BHAHUAX B JaHHOU
obsactu. IlpeaaokeHHasa aBTOPAMU MOJEIb MOKET ObITh
BHEJPEHA B IpoIlecC O0yUYeHUsl AUCHUILINHE «$SI3bIKuU
¥ METOABI IPOTPAaMMUPOBAHUA» , OCHOBOII KOTOPO# cTa-
HeT TOJINSI3BIKOBOM TIOXO0/ ¢ TPUMEHEeHEM KJIaCTePHBIX
TEXHOJIOTHUH.
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A MODEL OF SMART ENVIRONMENT FOR TRAINING
FUTURE INFORMATICS TEACHERS

IN PROGRAMMING IN A NETWORKED CLUSTERED
AND DISTRIBUTED INTEGRATION
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660049, Russia, Krasnoyarsk, ul. Perenson, 7

Abstract

The article presents the author’s model of network cluster-distributed integration of pedagogical University with educational
organizations of the region for joint training in the field of programming of students of specialized classes and future teachers of
Informatics on the basis of tools of specially created smart environment. On the example of the content of the subject area "Languages
and methods of programming" describes the possibility of integration of pedagogical University with secondary schools to strengthen
the line of preparation of subjects of the educational process to collective research activities in the field of information technology.
The article describes the tools of the smart environment, allowing to implement subsets of virtual platforms, providing a full cycle
of solving problems of pedagogical management of the process of preparation of research projects, jointly performed by students and
schoolchildren in a distributed mode. And as a key means of training the authors suggest the use of personalized training materials
and tasks designed in the environment using machine learning algorithms. At the same time, the special feature of the proposed
model is the availability of means of gamification of the main stages of project implementation, allowing to maintain the necessary
level of educational motivation. It is assumed that such a model can be the basis for solving the scientific and methodological problem
of ensuring the effectiveness of the process of subject training of future teachers of computer science in the field of programming,
taking into account its increasing role in the formation of intellectual capital of personnel for the digital economy and the realities
of digital transformation of higher education, while strengthening the readiness for research activities.

Keywords: clustered-distributed network integration, professional readiness of informatics teacher, training in programming,
smart environment, smart education.
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HOBOCTMW

Cablle ThICAYM IIKOT MONYy4aT ITPaHThI K 2024 romy
B paMKax HamnmnpoekTa «I[udpoBas sxkoHOMuUKa»

[Topsimka 1235 mydqImnx pOCCHICKMX IIKOM B 06/MacTIX
MaTeMaTVKM, MHQOPMATUKY, TEXHOTIOIMII LUPPOBOIT 9KO-
HOMMKM IIOZIy4ar rpaHTel K 2024 rogy. O6 9TOM roBOpUTCS
IIaCIIOpTe HAIVIOHA/IBHOTO IIpoeKTa «Lndposas sKOHOMMKa»,
KoTopblit umeerca B pacnopsbkeHun TACC. «B pesynbrare
[peanmsanyn denepanproro npoexra “Kanpsi mis nudposoit
9KOHOMMKM] OYAYT HOCTUTHYTHI CIIeAyIOLIVe IOKa3aTeln:

1235 yqInmx UKo B 06/1acTsIX MaTeMaTUKIU, MHPOPMATUKIY,
TexHOmornit 1nuppoBoit sKoHOMUKY (Haunuas ¢ 2019 ropa)
HONYYNMIM TPAHTOBYIO IIOffIEPXKKY», — COO0OLaeTcss B ma-
criopte mporpamMmsl. Kpome TOro, B macmopre, B 4aCTHOCTH,
OTMedaeTcsi, YTO He MeHee 50 TbIC. MYYIINX IIKOIBHUKOB
B 007acTM MaTeMaTUKV M MHQOPMALMOHHBIX TEXHOTOIMII
TaK>Ke I10/IyYaT TpaHThl HauuHasA ¢ 2020 ropga.

(Ilo mamepuanam TACC)
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MCNOJZIb3OBAHUE METOAA AHAJIU3A UEPAPXUIA

ANnAa OUEHKUN COMNMACOBAHHOCTU PABOTDI

DKCMEPTOB PEFTMOHAJIbHbIX MPEAMETHbIX KOMUCCUN
MO NMPOBEPKE 3AAAHUN C PA3BEPHYTbIM OTBETOM
Oor> U Erdy’

I. L. Wka6epwuHa', M. O. KpacHoB'

! Cubupckuii 20cydapcmeeHHsiii yHusepcumem HayKku u mexHonozuii umeHu akademuxa M. @. PewemHeea, 2. KpacHoapck
660049, Poccus, 2. KpacHoapck, yn. Mapkoeckozo, 0. 57, kab. A102

Annomayus

B craThbe paccMOTPEHO MCIOJIB30BaHUE METOAa aHAJIU3a MepPapXuil JJIs OIEHKHU COTJIACOBAHHOCTU B PAab0Te UJIEHOB IPEIMETHBIX
komuccuit OI'D u EI'D B mpoiiecce TpoBepKU Pe3yAbTAaTOB BHINIOJHEHUA 3aJaHUI ¢ Pa3BEPHYTHIMU OTBeTaMu. JJaHHBIN METOA SBJIAETCS
MaTeMATHYECKNM MHCTPYMEHTOM CHCTEMHOI'O IIOAXO[A K CIOMKHEBIM IIPOo0JeMaM OPUHATHA pemieHnii. OH IpUMeHAeTCA BO MHOTHX 00-
JIaCTAX — OT YIPABJIEHUs HA MEMKTOCYAaPCTBEHHOM YPOBHE [0 PEIlleHUs OTPACIEeBbIX M YACTHBIX IPO0OJeM B OU3HECe, IPOMBIIIJIEHHOCTH,
3IpaBOOXpaHeHUM U obpasoBaHuM. Ero mMCHosib30BaHME MAJIS OLEHKU COTJIACOBAHHOCTH B PaboTe UJIEHOB IIPeJMeTHBIX Komwuccuii OI'9
u ET'9 B mporiecce IpoBepKY Pe3yIbTATOB BHIIOJIHEHUS 3aJaHUM C PA3BEPHYTHIMU OTBETAMU 00YCJIOBJIEHO HEOOXOJUMOCTHIO Pa3paboTKu
TAKOI'0 MHCTPYMEHTA, KOTOPEINA MO3BOJUT MAKCUMAJIbHO YMEHBIINTh CYyOHLeKTUBHOCTL KAK B (DOPMUPOBAHNU KOMMCCHUI, TAK U B IIPHU-
CBOEHUU BHYTPHU HUX OIPEAEJEHHOTO CTaTyCa TeM WJM WHBIM KcrmepraM. Y B 9TOM 3aKJII0UAETCs ero KJIYeBas 0COOEHHOCTh, TOCKOJIb-
Ky B mpeo0JiafaiolieM OOJbIINHCTBE CIYYaeB IMOAXOMAbl, HAPABJIEHHbIE HA PelleHle aHAJOTUYHBIX 3a/au, OMUPAIOTCS HA Pe3yJbTaThl
TPEeTHLUX IPOBEPOK 9K3aMEHAIIMOHHBIX PaboT, BHIIIOJHEHHBIX CTAPIINMY U BeAYIINMH 9KCIIePTaMU, KaK HAa 3TAJIOHHBIE. [IpefiosKeHHbII
MO/IXO/l MTO3BOJISIET OLEHUTH PAb0Ty KaKJOr0 KOHKPETHOTO JKCIIePTA B IMpefesiaX BCell KOMUCCHUU Aarke MPU YCJIOBUU, UTO IKCIEPT
OCYII[ECTBJISJ TIEPEKPECTHYIO MPOBEPKY TOJBKO JIUIIL C HEKOTOPHIMY U3 €€ WIeHOB. I[Ipy 9TOM 3HAUMMBIM [JIsi OIeHKYU 3(D(OEKTUBHOCTI
9KCIIEPTa SBJISETCS He ero CTaTyC, a MPUCYTCTBUE WJIM OTCYTCTBUE PACXOMKIEHUI B 0ajjiaX, BHICTABJIEHHBIX MM 324 BBIMOJHEHUE TOTO
WJIM WHOTO 3aJlaHUsl YUYACTHUKOM 5K3aMeHa, C APYTMMU YIeHaMH KOMUCCUM. B CBOIO Ouepenb, KauecTBO PAGOTHI IOCHEAHUX TAKIKe
VHIUBUALYAJBHO OLEHNBAETCA aHAJIOIMUYHBIM 00pa3oM yiKe IPU aHAAN3e UX IMePEeKPECTHLIX IMPOBEPOK ¢ APYTHMMU IPYIIaMU SKCIEPTOB.
TIpenoskeHHbIN CIOCO0 MIPUMEHEHUsT MeTOla aHAIN3a NepapXuil MO3BOJISIET UCIOJIb30BATh Pe3yJIbTAThl PA0OTHI IPEAMETHON KOMUCCHHI
OT'9 unu ET'9 B Teryiem rofy Ajisi MOAUMPUKALIUN COCTABA KOMUCCUU B CJIEAYIOIIEM I'OAY C IEJIbI0 YBEJUUEHUS COrJIACOBAHHOCTH IIPO-
BEPKH 9K3aMEeHAIMOHHBIX PabOT HKCIEePTAMMU.

Knrwoueevte cnosa: meron ananusa uepapxuii, OI'9, EI'9, ananmus paboTsl IpeAMeTHON KOMHUCCHUM, CTATYC SKCIIEPTOB.
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dopmMamMu TPOBeAeHUS TOCYIaPCTBEHHON MTOTOBOM
arrecranuu (I'MA) Ha Tepputopuu Poccuiickoit @ene-
pamuu mo 06pasoBaTeJBHBIM IIPOTPAMMaM OCHOBHOTO
u cpefHero o6Iero o6pasoBaHUA SABJSAIOTCI COOTBET-
ctBeHHO 0cHOBHOI (OI'9) u exunubrit (EI'9) rocysapcrseH-
HBIM 9K3aMeHBI 1 TOCYIapCTBEHHBIN BBIITYCKHON dK3aMeH
(I'B9) [1, 2]. IIpu sToM mepBbIe ABA 3HAUUTEJIHHO IIpe-
BocxogAT I'BO Mo KOMMUECTBY YUAaCTHUKOB.

IIpoBepka pesyasraToB OI'9 u EI'D, B uacTHOCTU
TIPOBEPKA BBHITIOJHEHUSA 3aJaHUU C Pa3BEPHYTHIM OTBe-
TOM, OCYIIECTBJIAETCA B cyObeKkTax PP mpeaMeTHBIMU
KOMUCCUSAMHU II0 COOTBETCTBYIOIIUM YUeOHBIM IIpeaMe-

TaMm. O01IIee PYKOBOACTBO ¥ KOOPAUHAIIUA NeATeIbHOCTHI
MaHHBIX KOMUCCHUU PealusylTcd UX IpeAcelaTessIMU.
B zajgauy mpezcenaresis BXOUT B TOM YWCJE y4acTHe
B ()OPMUPOBAHUU COCTaBa KOMUCCHUH, T. €. B BBIOOpE
u obyueHuu ee 4yeHOB (9KcmeproB). Ilommmo srToro
peaceaTesi0 HeoOXOAUMO TIPUCBOUTDL KaXKIOMY KOH-
KPETHOMY DKCIIEPTY, OMUPAACH HA €T0 ONBIT U KaUeCTBO
paboThI, OIpemeieHHbIII CTATyC — OCHOBHOW SKCIIEPT,
CTapIINi 9KCIepPT, BeAymuil sxkcuept. IlaHHas mporre-
Iypa ABJseTcs eskerogHoi [3].

IIpoBepka Kaskg0i1 9K3aMeHAI[MOHHOI PaboOTHI OCy-
1IeCTBJIAETCA ABYMs dKCIIepTaMu. B ciiyuae sHAUUTEb-
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HOI'0 PACXOKIEHUS B 0a/IaX, YCTAHOBJIEHHBIX UMHU 34
BBIIIOJIHEHNUE TOTO MJIM MHOI'O 3aJaHus, TaHHasa pabora
MIPOBEPSAETCS TPETHUM SKCIEPTOM M3 UMCJa CTapIIUX
UIU BeAYIUX, paHee ee He MpoBepaBIIuM. I[Ipu aTom
KJIIOUEeBOH I1eJIbi0 PaboThl IPEeIMETHON KOMUCCUU SB-
JISeTCsl COTJIacOBaHHAs IIPOBEpPKa paboT, Korga JoJs
OTIIPaBJIEHHBIX Ha TPEThIO IIPOBEPKY PaboOT B miease
OyzeT cTpeMUTbCA K HYJII0. JlaHHBIN pe3yJabTaT JOJKEeH
IOCTHUTaThCsS ITOCPEACTBOM IIPEeIBAPUTENLHON IIOATO-
TOBKHU SKCIIEPTOB B PAMKAX KYPCOB IOIIOJHUTEIBHOIO
npodeccroHaabHOTO 06pasoBanuda (II10), Ha KOTOPBIX
MpaKTUUYeCKMNe 3aHATUS M0 OIeHHWBAHUIO 00pPasioB
SK3aMEHAIMOHHBIX PabOT JOJKHBI OCYIINECTBIATHCS
B o0beMe He MeHee 18 uwacoB. OgHAKO B [eliCTBUTEJIb-
HOCTH I0Jis paboT, OTIIPABJISIEMBIX Ha TPETHIO IIPOBEPKY,
B mpeoOJagaiorieM OOJBIITNHCTBE CJIy4YaeB OTJIUYHA OT
HYJIS U Ja’Ke MOYKET COCTaBJIATH JECATKU IIPOIEHTOB,
B 3aBHCHUMOCTHU OT yueOHOro mpeamera [4].

3HaunTe bHOE pPacxo:kIeHre B 0Oajax OPU IIPO-
BepKe paboT MepBLIMU ABYMS SKCIEPTAMU B OCHOBHOM
CBA3aHO C TeM, UTO HPU OOYUEHUHW B PAaMKaX KYpPCOB
HIIO caymaTensaMu paccMaTpUBAIOTCA TPUMEPHI OTHUX
3aJlaHuii, a Ha IIPaKTHKe B Ipoliecce pabOThl B COCTaBe
IIPeIMEeTHON KOMUCCUU OHU CTAJKNBAIOTCSA ¢ HEOOXOAM-
MOCTBIO PACCMOTPEHUS APYIUX. ITO SBJASETCS BIOJIHE
€CTeCTBEHHBIM, YUYUTHIBASI, YTO JOCTYII K KOHTPOJIBHO-
M3MEePUTEeJbHLIM MaTepuajaM, BKJIIOUYAS KPUTEPUU
OIIEHKU 3aJaHUil C PasBePHYTHIM OTBETOM, OCTaeTCs
3aKPBITHIM [JI UJIEHOB KOMKCCHUM BILJIOTHL A0 HaudaJa
ee paborel. U ecsqm B mpoiiecce mpeaBapUTEIbHOMN IIOI-
FOTOBKHU 9KCII€PTAMU BbIPAOATHIBAIOTCS OIpeeJeHHbIe
JOTOBOPEHHOCTH OTHOCHUTEJIBHO WHTEPIPEeTAlluu KaK
caMUX KPUTEPUEB OLEHKHU, paspaboranHbix Pemepasinb-
HBIM WMHCTHUTYTOM II€JaroruYeCKUX WM3MePeHHUil, Tak
¥ Pe3yJbTAaTOB BBHIMOJHEHUA TAHHBIX 3aJaHUM, TO IpU
HEIIOCPEeICTBEHHOI IIPOBepPKe SK3aMeHaIllMOHHBIX PaboT
ajanTanusa JaHHBIX JOTOBOPEHHOCTEI 1Mo HOBOE COfep-
JKaTeJIbHOE HAIOJIHEeHUe 3aJaHUil CTAHOBUTCS OIpeje-
JeHHOU npobaemoii. IIpu sTOM 0UeBUIHO, UTO B COCTAB
IpeIMeTHON KOMUCCHUY [OJI’KHBI BXOJUTD T€ 9KCIIEPTHI,
KTO CIIOCOOEH CaMOCTOATEeNbHO 1 3(G(PeKTUBHO peIiaTh
2Ty Ipol0emy.

B cBasu ¢ aTuM 3ajaum, cBA3AaHHBIE ¢ (POPMUPO-
BaHMEM KOMMCCUU IO IPOBepKe 3aJaHUIl C OTKPBITHIM
orBeToM Kak OI'9, tak u EI'Q u ¢c npucBoeHreM craryca
SKCIIepTaM, SBJISAIOTCA aKTyaJbHBIMHU. [Ipy 5TOM OHM
He MOTYT OBITH PeIlleHBbI B IIOJHOU Mepe TOJBKO JIUIIh
[IOCPEACTBOM IIPeIBAPUTEIbHON ITOATOTOBKY dKCIIEPTOB
B pamkax KypcoB JITI0. TpebyeTcss mMOCTOSHHBIN MOHU-
TOPUHT' KauecTBa PabOThHI YIEHOB KOMUCCHUHU, KOTOPBIH,
B YACTHOCTHY, MOYKET OCYIIECTBJATHCA IO UX Pe3YJIb-
TaTaM B TeKYIIEeM TOAYy [IJd MJIaHUPOBAHUS pPabOTHI
B CJIEIYIOIIEM.

C oTO0ii 1eabi0 paHee OBLIN IIPENJIOKEHBI HEKOTO-
pble MeTOblI OIEHKM COIJIACOBAHHOCTH IIPU IIPOBEPKE
SK3aMeHAIlMOHHBIX 3aJaHUI UJIeHAMH IIPeIMETHON KO-
muccuu. Y Hanbojiee 0OUeBUIHBIM 3€Ch IIPECTABIIAETCS
aHaan3 nHGOPMAIUY, IIPELOCTABIIEMON PErnOHAIBHBIM
1eaTpom obpabotku nupopmaruu (PIIOM) oTHOCUTETE-
HO TOr0, Kakasd OOJiA PaboT, MPOBEPEHHBIX KaKIbIM
9KCIIePTOM, ObLJIa OTIpaBJe€HA HA TPEThI0 MIPOBEPKY,
6aJIIbl KAKOM YaCTH! 3TUX pab0T B KOHEYHOM UTOTe ObLIN
M3MEHEHBI CTaPIIUM WX BEAYIUM SKCIEPTOM U T. [.
[5]. OmHako ogHUM M3 HEJOCTATKOB TAKOTO WHTETIPUPO-
BAHHOTO IIOJX0/Ia SABJISETCS HEBO3MOKHOCTD JeTaIbHOMN

OIIEHKY CJIOMKHOCTel, KOTOphIe BHIBLIBAET IIPOBEPKA
KasKJI0T0 KOHKPETHOTO 3aJaHUs TeM UJIN WHBIM UJIeHOM
Komuccuu. [[amHasa mpobjeMa OTUACTU PeIraeTcs IIo-
CPEeICTBOM BBIUMCIEHUS OITNOOK, JOMYIIEHHBIX KAKIBIM
UJeHOM KOMHCCHM, €CJU PacCMaTpUBATh abCOJIOTHO
Bce TpoBepeHHBIe paboTh! [6]. Takoil MaccuB JaHHBIX
dopmupyerca PIIOU u comep:kuT BCIO HEOOXOAMMYIO
uH(OpPMAINIO, BKJIOUYAA UASHTU(PUKAIINOHHBIA HOMED
paboTsl, nHGOPMAIINIO 00 SKCIepTe, IPOBEPUBIIEM 3TY
paboTy, mepBrUYHLIe O0aJIJIbl SKCIIEPTa 3a 3aJaHUA C Pas-
BEPHYTHIM OTBETOM U T. . AHAJIOTUYHOE UCIIOJb30BAHIE
YKa3aHHOTO MacCHBa IPEe/IIoIaraeTcs U MeTOJ0M HeuerT-
KOl KJyiacTepusaiuu [ 7], rae B pesyabTaTe BbIUYUCIEHUN
MIPOUCXOIUT pasfesieHre SKCIePTOB HA KJAcChl (BBICO-
Koe, CpeJHee U HU3KO0e KauyeCTBO IIPOBEPKU).

OO0111eit 0COGEHHOCTBHIO YKA3aHHBIX CIIOCOO0B OIEHKU
paboThI BKCIEPTOB B IPEAMETHBIX KOMHCCHUSIX B Ha-
MpaBJeHNN WX COTJIACOBAHHOCTU SABJSIETCS yKasaHUe
Ha TO, UTO Pe3yJbTATHI TPEThell MPOBEPKU SABJIAIOTCS
9TaJIOHOM, OTHOCUTEJIBHO KOTOPOTO OIleHUBAETCA U Ka-
YecTBO PabOTHI IIEPBOr'0 U BTOPOTO dKcIepToB. lamHoe
mpeJcTaBIeHNe OOJYKHO OBIIO ObI OBITh OCHOBOIIOJIA-
raroluM, OTHAKO BBIIIE OTMEUAJIOCh, YTO IIPUCBOEHUE
cTaTyca 9KCIIepTaM, OCYIIIeCTBJsIeMOe IO Pe3yabTaTaM
IpeIBapUTENbHON MOATOTOBKHU B paMKax Kypcos [II10,
CJIO’KHO CUUTATH a0COJTIOTHO OOBEKTHUBHBIM. M KJIIO-
YeBOW NPUUYMHOI 3IeCh fABJSIETCS BCe-TaKu HepaBeH-
CTBO YCJIOBUIf, IIPU KOTOPHIX MPOUCXOIAT IIOATOTOBKA
U peasbHasi paboTa mpeaMeTHOH Komuccuu. B cBsasu
C 9THUM B IIpeJJiaraeMoOM 3IeCh MOAXOMAe Pe3yJIbTaTh
TPEThUX IIPOBEPOK He OYAYT CUUTATHCA DTAJTOHHBIMU.
IIpu sTom momo6HO yKasaHHBIM BhIIIe paboram [6, 7]
OyAyT aHAJIM3WMPOBATHCA BCE OIEHKU, BHICTABJIEHHBIE
BCEMU 9KCIIEPTAMU 3a BBITIOJHEHUE TeX WU WHBIX 3a-
JaHuii Ha IpUMepe JaHHBIX, IperocTraBieHHbix PITOU
1o pedyabratam cgaum OI'D mo ¢pusuke B KpacHosspckom
Kpae B 2017 romy (cM. JOIOJHUTENbHBIE MaTepPUAaJIbI
Ha caiite UH®O, daiin Pesyavmamot.xlsx, muct «Uc-
XOIHBIE TaHHBIE» ).

OCHOBHBIMU IEJIAMU IMIPEAIaraeMoro IIOAXO0Aa SAB-
JIAIOTCS aHAJMW3 COTJIACOBAHHOCTU PAbOTHI KaiKIOTO
KOHKPETHOI'0 9KCIIepTa B IIpelesiaX BCeW IpeaMeTHON
KOMUCCUU W, KaK pPe3yJabTaT, PAaH:KUPOBAHUE UJIECHOB
KOMUCCUY B TOPAIKE YMEHBIIEHUS COTJIACOBAHHOCTH.
IIpu sTOM B IIpoIlecce pacCMOTPEHMS UCXOMAHBIX JaHHBIX
OyAyT YyUUTHIBATHCA JI00bIe HEHYJIEBBIE OTJINUNSA B 0aJI-
JIaX, TIOCTaBJIEHHBIX 3a KaiKJoe 3a/laHue B Pe3yJbTaTe
epBO¥, BTOPO M TpeThel (ecau OHA MMeja MECTO)
mpoBepok. OueBUIHO, YTO HETIOCPEACTBEHHOE CPAaBHEHNE
OITEHOK KalKIOT0 9KCIIePTa C OIEHKAMU BCEX OCTATBHBIX
YJIeHOB KOMMUCCUU He TMPEeACTABISETCA BO3MOYKHBIM,
TIOCKOJIbKY HE CO BCEMU M3 HUX OCYIIEeCTBJIAETCA Iepe-
KpecTHasd IIPOBEpPKa TOW MU MHOUW paborhbl. IlosTomy
B KauecTBe IOAXOMAAINEr0 MHCTPYMEHTA 3IeCh MpPe.-
JlaraeTcsd HCIOJb30BaHME METOJA aHaJm3a mepapxuit
(MAN) [8—12], Hamiexniero mpuMeHeHWE BO MHOTHUX
obaacrax. Tak, HampuMep, OH MOMKET ObITh MCIIOJIb30-
BaH IPHU IIoA00Ope HayYHBIX PAOOTHMKOB U IIPEIogaBa-
Tenel Kak ¢ mosunum paborogarens [13—15], Tak u ¢
TOUKM 3peHus poxurteiseir [16]. PaccmoTrpeHo Tak:ike
ero HCIO0Jb30BaHUe MPU BbIOOpe HamboJiee YCIeITHBIX
CTYIEeHTOB-BBITYCKHUKOB [17] u npu BeIGOPE HamboIee
aderTUBHBIX TeXHUK mnpenogaBanusa [18]. B menom

Kozbl 0/1aHKOB U JaHHBIE 9KCIIEPTOB U3MEHEHBI.
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JOCTATOYHO UYACTHIM IPUMEHEHHeM JaHHOTO MeToza
SABJIAETCA MOJ00D IePCOHAJIa JJIA BHITIOJHEHUA OIpee-
JIEHHBIX 3amaHuii [19—22].

Wcnonn3oBanme MAU B pamkax paccMaTpuBaeMoit
3a/[auy ITO3BOJIAET YCTAHOBUTD CBA3H JarKe MEXKAY TeMU
SKCIEePTaMU, KOTOPBIE IPOBEPSAIN aOCOJIOTHO Da3HEIE
paborei. I 3mech MOMKHO OOONTHCH PACCMOTPEHMEM
IPOCTeHIell MOIe N, BKJIIUAIOIell B ce0sd JUIIL TPU
YDPOBHS MEPAPXUU: 1eJIb, KPUTEPUU U AJTbTE€PHATHUBHI.

B mammoil Momenu 1eab MOXKeT OBITH 00O3HAUEHA
KakK OoIIpejeJieHNe TaKOro JKCIepTa, KOTOPHIN mMeer
HaUMeHbIIIee PACXOKAeHUe IPU OIleHUBAHUY 3aJaHUI
9K3aMeHAIMOHHBIX PaboT II0 CPaBHEHUIO CO BCEMU
OCTAJBHBIMHU UJIEHAMM IpeaAMeTHON kKomuccuu. Ilpum
9TOM OHA OTJIMYAETCA OT KOHEUHOI 1IeJIN IIPeAJIaraeMoro
3[Iech MOAX0Ma, KOrJa IIPEeAIoJiaraeTcs He IPOCTO BHI-
nesienue HauboJsiee a(PEeKTUBHOrO dKCIIEPTa, a aHAIU3
COTJIACOBAHHOCTU PabOTHI KarKAOro u3 sKcmeptoB. On-
HAKO HEOOXOAMMO OTMETHUTh, UTO HUKAKOTO IPOTUBO-
peunsa 3xech HeT. PaH)KMpoBaHue UJI€HOB IPEIMETHON
KOMUCCUY B HAIIPABJIEHUN YMEHBIIEHU WU YBeJIUde-
HUS COTJIACOBAHHOCTU MX PA0OTHI (PaKTUUECKU SABJISAETCSA
guitb atatoMm MAW, 1o oKOHYaHUM KOTOPOTO BLIOMpA-
ercs Haubosiee adpeKTUBHEIH dKcepT. OJHOBPEMEHHO
C BTUM WMMEHHO Pe3yJbTAaT PAaHXKUPOBAHUA KaK pas
U IpeACTaBJIseT HAMOOJBINNI MHTEPEC B paMKax YiKe
BCell IIpeacTaBIsIeMOl 3[jeCh PabOTHI.

IlockonBbKY 3aBeIOMO HU OAHOMY M3 9KCIIEPTOB HE
OTJaeTCsA IPEeIOUTeHNe, KAl U3 HUX MOXKET pac-
CMaTpUBATHCS B KauecTBe aJIbTePHATUBBI Haubosee ad-
(dexTuBHOMY. I[IpU 5TOM 0UEBUIHO, UTO KOJIUUECTBO AJb-
TePHATUB PaBHO YNCJIY YJIEHOB IPEIMETHON KOMUCCUU.

B kauecTBe KpuTepueB, MO KOTOPHIM OyIeT OCy-
IIEeCTBJIATHLCS BBEIOOP HamboJiee a()eKTUBHOTO SKCIIePTAa,
mpeajaraeTcsa MCIOJb30BaTh ABa: 1) COrJIacOBAHHOCTH
OIlEHUBAHUA 3aJaHUN MEXKJy IEePBON U BTOPOI IIPO-
BepKaMu, 2) COrJIaCcOBAaHHOCTDH OI€eHWBAHUA 3aJaHUKN
TpeThell IPOBEPKU C IIepBoi u BTopoii. I Ha sTOM 3Ta-
IIe He0OXOJUMO OIIPENEJUTHCA C TeM, HACKOJIbKO OLUH
KpuUTepuii ABaseTcsa 6ojiee 3HAUMMBIM IO CPaBHEHUIO
¢ apyruM. C aTo# 1eJIbi0 B OOIIEeM CJIyuae COCTaBISETCS
MaTpuIla MOMapHbIX CPABHEHUH KPUTEPUEB PasMepaMu
NxN, rme N — KOJHUYECTBO KPUTEPUEB, dJIeMeHTaM
¢;j KOTOPOIi IPHCBAWBAIOTCA 3HAUEHUS II0 CICAYIOUAM
mpaBuJIaM: C¢; = 1, ecqu KPUTEPUIl CPaBHUBAETCS CaAM
¢ coboii; ¢;; = 1, ecnu KpuTepui [ paBHO3HAYEH KpPWU-
Tepuio j. Ecim Kpurepuii i mIpeBOCXOAUT KPUTEPUH j,
BJIeMEeHTY C;; IPUCBauBaeTcA 3HaueHue oT 2 10 9 B 3a-
BUCUMOCTU OT CTEIE€HUW INIPEBOCXOJCTBA, IIPU BTOM
BJIEMEHTY C; IPUCBaumBaeTca o0paTHOe 3Ha4YeHMe, T. e.
1/ ¢;j. Ilpu aToM COOCTBEHHBIH BeC Y; KX I0T0 KPUTEPU
oIpesieIsieTca KaK:

VYuursiBasi, 4To 3agaueii pabOThbI ABIAETCA HUBE-
aupoBanue shdeKTa BAUSHUS CTAaTyca SKCIepTa Ha
pes3yJbTAT aHaJIM3a COTJIACOBAHHOCTH, gajee Oymem
CUMNTATh BBIZIEJIEHHBIE BA KPUTEPUS PABHO3SHAUHBIMIU.
CiemoBaTenbHO, MaTpPHUIlA IONAPHBIX CPABHEHUU KPU-
TepueB OyeT MMeTh pasMep 2x 2, Bce dJIeMEeHTHI dTOU
MaTpuIlkl OYIyT PaBHBI eIWHUIE, a COOCTBEHHBLIE Beca
Y1 U Yo 000ux Kpurepmes 0ynyT paBHbL 0,5.

Hamee Mg KOJIUYECTBEHHOU OIEHKU aJbTePHATUB
PacCUUTHLIBAIOTCSA BeCOBBIE KOA(D(MUIIMEHTHI COTJIacOBaH-
HOCTHU MIPOBEPKHU 3aJaHUIl sKcIepTamMu mo GopmyJie:

rae:

a;; — KOJUYeCTBO 3a/]aHNH, OLlEHEHHBIX SKCIIePTaMu
i ¥ j OMIUHAKOBO;

aj — of0IIIee KOJIMUYECTBO 3aJaHNM, OIleHEeHHBIX
OIHOBpPEMeHHO obouMu sKcmepramu (tabdia. 1);

n — KOJIUYECTBO aJIbTEePHATHUB.

IlaHHbIe BBIYMCJIEHUSA BBIMOJIHSIIOTCS 110 OTAEJIbHO-
CTH [JIisl IBYX BBIZEJIEHHBIX KPUTEPUEB (CM. JOIOJIHU-
TeJbHBIe MaTepuasnbsl Ha caiite UH®O, daiin Pe3yas-
mamout.xlsx, nuctel «Kpurepuii-1» u «Kpurepuii-2»).

B pesyabrate mosyuaroTcsa gBa Habopa 3HAUEHUN W
110 KaXKJOMY KPUTEpUI0, KOTOPhIe Pa3/enM Ha AeBATH
InamnasoHoB ¢ HoMepamu p; oT 1 g0 9 (tadxa. 2). Ilpu
STOM HIMPHUHA KaXKJOTO JUAala30Ha OIpeesseTcs KaK:

Aw = Wmax ~ Wmin

9

MaHHOe pasmeseHne 00yCIOBICHO HEOOXOIUMOCTHIO
rPYNNUPOBKM SKCIEPTOB M HOPMUPOBKM 3HAUEHUI
w;, TMOCKOJIbKY JaJjiee MPEICTOUT IIOMapHO CPABHUBATH
aJbTEePHATHUBEI TI0 KaXKJOMY U3 JBYX KpuTeprues. Pak-
TUUYECKU TIOJy4aeTcsI, UYTO B 3aBUCUMOCTH OT 3HAUEHUSA
BECOBOT'0 KOa(D(UITMEHTa COTIaCOBAHHOCTHY ITPOBEPKH 3a-
JaHW KaKIOMY SKCIIEPTY CTaBATCS B COOTBETCTBIE JBa
HOMepa p; (CM. ZOMOJTHUTEbHBIE MaTEePUAJILI HA caliTe
NHDO, daitn Pesyavmamut.xlsx, nuct «JluamasoHbr»).

Ilasiee coCTaBIISIOTCS ABE MAaTPUILI PA3MEPOM 72X 1
MOMAPHBIX CPABHEHUI aJbTEPHATUB IO KAKIOMY H3
IBYX KpuTepueB (CM. JOIOJHUTEIbHBIE MaTepUAIbl Ha

Tabruya 1
BbiuncneHne BecoBbix K03¢PULIMIEHTOB COrlacOBaHHOCTY NPOBEPKN 3afaHNA
IkcmepT 1 IKcmepT 2 JKcIepT n
w;
aj aj aj aj Ajn ajn

Oxkcmepr 1 — — aj, ay, a;, ay, w,
OKcmeprT 2 as; a3, — — as, as, Wy
IKcIepT n a’, a’y a, a’, — — w,
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catite UH®O, daitn Pesyrvmambl.xlsx, ITUCTHL «AJb-
TepHATUBEI-1» U «AsbTepHATUBEI-2>»). X s1emenTaMm b;;
IIPUCBAMBAIOTCA 3HAUEHUSA IO CIEIYIOIUM IIPABUIAM:

b; = 1, ecqim anbTepHATWBA CPaBHUBAETCA caMa
¢ co0o0ii;

b; =1, ecu p; = p;;

b;j=p; —p;j+1, ecmu p; > pj;

bj=1/(p, — p) + 1, ecau p; < pj;
npu 3ToM bj; = 1/ b;j. CobcTBeHHBIN Bec §; Kask/I0H aIbTep-
HATUBBI OIIPEeJISIeTCS KaK:

Ha sakmrounTtesbHOM sTame PacCUuTBhIBAIOTCA TJIO-
OaJIbHBIE IIPUOPUTETHI Ei aJIbTEPHATUB OTHOCHUTEJIBHO
IIeJ B COOTBETCTBUU C BBIPDAKEHHEM:

E; = V15£1) + “/25§2)’

rae BepxHue nHAEKCH (1) u (2) yKassIBalOT HA TO, IO
KaKOMY U3 COOTBETCTBYIOIIUX JBYX KPUTEPHEB BLIOUPA-
eTcs 3HaueHue d;. [looyueHHble 3HaUeHUA E; NCTIOIb3Y-
I0TCA I PAHKUPOBAHUSA UJIEHOB IIPEAMETHOM KOMUC-
CUM TIO CTEIIEHU COTJIACOBAHHOCTH PE3YJIbTATOB OIIEHKU
UMU SK3aMeHaI[MOHHBIX 3alaHull (CM. ZOTOJHUTEIbHEIE
MarepuaJbl Ha caiite UH®O, daiin Pesynvmamol.xlsx,
auct «Pam:KupoBaHue»). Ilpu aTOM ¢ yMeHBbIIIeHHEM
3HAYEHUA IJIO0ATbHOTO IIPUOPUTETA AJbTEPHATHUBEI
COTJIACOBAHHOCTDb PA0OTHI COOTBETCTBYIOIIETO dKCIIEPTa
yMeHbIIaeTcAd.

Tabauuya 2

Pa3zpeneHne BecoBbix KO3pPULMEHTOB COrNacoBaHHOCTYU
nNpoBepKy 3a4aHNI1 Ha AManNasoHbl

IIpuopurer p; Huanason sHaueHUi w;

1 [wmin; Wrin + AU))

[Wiin + AW; Wpin + 2AW)

[Wiin + 2Aw; Wi, + 3AW)

[Whin + BAW; Wy, + 4AW)

[Wiin + 4AW; Wy, + DAW)

[Winin + DAW; Wi, + 6AW)

[Winin + 6AW; Wi, + TAW)

[Wiin + TAW; Wi, + 8AW)

O (0[S ||| wW| DN

[wmin + SAw; wmax]

ITonyuenHBIe Pe3yJbTATHl OCHOBBIBAIOTCSA HA IIPEJ-
TIOJIOKEHUH O PABHOSHAYHOCTH ABYX BBIJIEJIEHHBIX BBIIIIE
KPUTEPUEB, IO KOTOPHIM OCYIIIECTBJIAETCA BHIOOD HAM-
Oosiee sddeKTUBHOTO dKcmepra. IIpu TakoMmM IIOAXOne
BJIEMEHTHI MATPUIILI IOTAPHBIX CPABHEHUH KPUTEPUEB
paBHBI 1, a coOCTBeHHBIE Beca 000MX KPUTEPHEB paB-
HBI 0,5. [lnsa cpaBHeHUA OBLIN PACCMOTPEHEI ellle Be
KpaliHme curyanuu. B mepBoM ciayduae TOMUHUPOBAJ
MEePBBINT KPUTEPUil, a 9JeMeHThI MaTPHUIILI IIOMapHBIX
CpaBHEHUH KPUTePHEB ObLIN PABHBI COOTBETCTBEHHO C1g
= 1, Cig = 9, Co1 = 1/9, Cog = 1. CJIeHOBaTe.TIBHO, Y1 = 0,9

u y3 = 0,1. Bo BTOpOoM cayduae TOMUHUPOBAJ BTOPOI
KpUTepHil, M03ToMy C1; = 1, €19 = /g, Coy = 9, €99 = 1,
v1 = 0,1 u y, = 0,9. ITokasaHo, YTO COCTaBBLI TPYII U3
10 sxcmepToB ¢ JayumuMu mokasarenaamu u 10 sKc-
TepPTOB ¢ XYAITUMH OKa3aTeasIMU B OOJIbINIell CTeleHn
COXPaHAITCA, HE3aBUCUMO OT 3HAUMMOCTU TOTO WJIU
Ipyroro xputepus (CM. IOIOJHHUTEJIbHBIE MaTepHa-
awel Ha caiite UH®PO, daitn Pesyavmamul.xlsx, aucr
«CpaBHeHue»"). EfVHCTBeHHBIM 3HAUNMEIM HCKJIIOUE-
HUEeM ABJIAIOTCA 9KciepThl 31 u 32, peUTHUHT KOTOPBIX
CYIIIECTBEHHO IIOHUBWJICSA BO BTOpoM ciayuae. OmHAKO
37ech CaeqyeT OTMETHUThb, UTO Y JAHHBIX JBYX UJIEHOB
KOMUCCUH, B OTJINUNE OT BCEX OCTANIBHBIX, He OBLIO HU
OIHOIT PabOTHI, OTIIPABICHHOI BIIOCJIECTBUU HA TPETHIO
mpoBepKy. W ¢ BTOll TOUKU 3peHUA COOCTBEHHBIE Beca
9TUX aJbTEPHATHUB II0 BTOPOMY KPUTEPUIO PABHBI HYJIIO
¥, CJIEeI0BATEJIbHO, He Jal0T BKJAJ B COOTBETCTBYIOIIIE
riaobanbHbBIe IIPUOPUTETHI. IIpK 5TOM [ake B TAKOU CH-
Tyalliu BBIJieJIeHHBIE SKcepThl 31 u 32 He OKal3aIuch
B T'PYIIe ¢ XYAIIUMU IoKasaTeaamu. Takum obpasom,
paspaboTaHHad W MPEAJOKEHHAsA 34eCh METOAUKA IIO0-
3BOJIsIET O0BEKTUBHO OIEHUBATH COTJIACOBAHHOCTBH Pa-
00TBHI PErMOHANBHOI IIPEeIMETHON KoMuccuu 6e3 yuera
craTyca dKCIIePTOB.

PaccmoTrpeHHBIT ITOAXO0J O IPUMEHEHHWIO MeToma
aHa/IM3a mepapxuil ObLI MCIOJIB30BAH IJIS OIEHKU CO-
TJIACOBAHHOCTH UJIEHOB IIPeAMeTHO KoMmuccuu KpacHo-
sapckoro kpad OI'd mo ¢pusuke B mpoiiecce IPOBEPKU UMU
sK3amMeHanoOHHBIX pabor 2017 roma. B coorBeTcTBUHI
C MOJIyYeHHBIMU Pe3yaAbTaTaMU ObLIY BBEJEHBLI N3MeHe-
HUS B COCTaBe KOMUCCHUU, Kacalolluecs HCKJIIOUYEeHUS
u3 Hee MeHee d(P(PEKTUBHBIX BKCIEPTOB, UMEIOIIUX
HaubOJIbIIee PACXOMKIEHNE B PE3yJbTaTaX IMIPOBEPKU
BBIMIOJIHEHUS 3aJaHUM 10 CPABHEHUIO C OCTAJIBHLIMU €€
uyjeHamu, u npucBoenusa B 2018 romy HoBOTO cTraryca
OCTaBITUMCSA dKcIepTaM. IIpeasoKeHHbIN ITOAXO0M MO-
JKeT OBITH MCIIOJIb30BaH AJIA aHAIN3a COTJIACOBAHHOCTH
paboThl KaK B MHpEeAMETHBIX KOMHCCHUAX II0 APYTUM
IIpeagMeraM, TaK M B CJIydae IIPpE€IMETHBIX K,OMI/ICCI/Iﬁ
ET9. IIpeumylecTBOM €ro MCIIOJIb30BAHUSA SABJIAETCS
BO3MOJKHOCTh OIIEHKM Pa0OTBI KaikAOro KOHKPETHOI'O
9KCIIepTa B IIpenesiax Bcell xomuccuu. IIpu sTom HuBe-
JINPOBAHO BIUSIHIE CTATyCA 9KCIIEPTa, UTO MOKET OBITH
TIOJIE3HBIM, TaK KaK er0o IPUCBOEHIE He BCET/IA ABIAETCA
a6COJIIOTHO 00'BEKTUBHBIM.
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USE OF THE ANALYTIC HIERARCHY PROCESS FOR WORK
CONSISTENCY ESTIMATION OF EXPERTS OF THE REGIONAL
SUBJECT COMMISSIONS ON ASSESSMENT OF THE
PROBLEMS WITH DETAILED ANSWERS OF THE GENERAL
STATE EXAM AND THE UNIFIED STATE EXAM

G. Sh. Shkaberina’, P. 0. Krasnov'

' Reshetnev Siberian State University of Science and Technology, Krasnoyarsk

660049, Russia, Krasnoyarsk, ul. Markovsky, 57, office A102
Abstract

Use of the Analytic Hierarchy Process for work consistency estimation of experts of the regional subject commissions on assessment
of the problems with detailed answers of the General State Exam and the Unified State Exam is considered in the paper. This process
is a mathematical technique of system approach for the complex problems of decision making. It is used in the different fields from
management on interstate level to the solving the sectoral and particular problems in business, industry, public health and education.
Its use for work consistency estimation of experts of the regional subject commissions on assessment of the problems with detailed
answers of the General State Exam and the Unified State Exam is conditioned by a need of such technique development which will
allow decreasing extremely the influence of subjectivity at commission formation as well as at awarding the status to ones and others
experts inside the commission. And this is the key specialty of this process because in the most cases the approaches, considered for
the solving the similar problems, are based on the results of the third (seniors or leading) experts as standard. Suggested technique
allows estimating the work of every concrete expert in the frame of all commission even at the case, when he was carrying out cross
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validation with only some others its members. At thus the status of expert is not significant for estimation his efficiency but the
absence or presence a difference in grades suggested by him and other commission members for problems solutions of exam participant
are significant. At the same time the efficiency of last ones work is also estimated personally by the similar way at the consideration
of their cross validations with other expert groups. Suggested principle of Analytic Hierarchy Process’ application allows using the
results of work of the regional subject commissions on assessment of the problems with detailed answers of the General State Exam
and the Unified State Exam in the current year for modification of the commission in the next one with a purpose to enhance the
consistency of exam works validation by the experts.
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HOBOCTMU

«JIabopatopusa Kacnepckoro»: TpeTb KOMIIBIOTEPOB Ha NPOMBINIIEHHBIX MPEeTIPUATUIX
B OIIACHOCTY M3-32 MHCTPYMEHTOB YAA/JIEHHOTO KOHTPOJLA

Okcneprol «J/laboparopun Kacmepckoro» BbLACHUIN,
YTO Ha KaX/IOM TPeTbeM KOMIIbIOTepe B IPOMBIIUICHHOM
CeTM YCTAHOBJIEH KaKOW-M1M60 MHCTPYMEHT Y[ aleHHOTO
koHTposst (RAT — remote administration tool). IIpu satom
Kaxapli 1ATei RAT mper mo ymomyanmio BMmecte ¢ I1O
I/ TIPOMBILIVIEHHBIX CUCTeM. TaKas CUTyalys CO3JaeT IIo-
TEHIVIA/IbHBIN PUCK JIA MHAYCTPUATIbHBIX Cpef, OCKOMbKY
BO3MOXXHOCTAMM YAI€HHOTO aJMMHUCTPUPOBAHMA MOTYT
BOCIIO/Ib30BATLCA 3/I0YMBIIIEHHUKM. A €C/IUM OIepaTophl
komnpoTepo ACY TII He 3Hai0T 00 yCTaHOBJIEHHBIX Ha
Hux RAT, 4To OTHIONb He pPefKOCTb, TO OMACHOCTb CTaTh
JKEPTBOI KubepaTaky IOBBIIIAETCH.

Hanbonpmryto yrposy 8 RAT mpepcraBingeT BO3MOX-
HOCTD IO/Ty49€HVA HOBBIIIEHHBIX IPUBWIETUII B aTAKOBAHHOM
cucreme. Ha mpakTyuke 3TO O3HA4YaeT, 4TO 3/7I0YMBIIUICHHUK
MOJKET IIOJTyYUTh HEOTPAHMYEHHDI KOHTPO/Ib He TONbKO Hafl
KOHKPETHBIM KOMIIbIOTEPOM, HO U HaJ] BCell BHYTpPEeHHeN! ce-
TbI0 npepnpuATyA. [IpudeM cpienaTb OH 9TO MOXKET METOJOM
IPOCTOro nepebopa mapojst — TaK HasbIBaeMoll 6pyTdopc-
araku. ITo orjenkam aHamTKOB «JTaboparopun Kacriepckoron,
3TO CaMblil PacIIPOCTPAHEHHBI CIIOCOO MOMyYeHNA HOCTYIa
K RAT. TToMnMO 9TOr0 3/I0YMBILIIEHHUKY MOTYT 00pectn
HEaBTOPM30BAHHBIN JOCTYNI K MHCTPYMEHTaM YHAJeHHOTO
a]MUHMCTPUPOBAHYA Yepe3 MMEIOIecs B HUX YA3BMMOCTH.

«JIaboparopus Kacriepckoro» yxe pukcupoBana crydan
akcmryaruposanus RAT snoymbiiennukamu. Iockonbky
ato [1O maeT mpakTMyecKy HeOTpaHNYEHHBIN KOHTPOIDb Hafl
CHUCTEMOJA, TO 3JIOYMBILIJIEHHMKN JIETKO MOTYT Pa3BEepPHYTb
B 3apaKeHHOJ CeTV KaMIaHMM KuOeplImMoHaka 1 cabo-
Ta)ka VM K€ VICIIONb30BATh MOIIHOCTU HPEANPUATHS LA
Mal{HMHIAa KPUIITOBAJIIOT.

«Yucno RAT B mMHAyCTpMaIbHBIX CHCTEMaxX ITyTaiolle
BEJINKO, OCOOEHHO YYMTBIBAsI, YTO MHOTVE OpPraHM3AIL[UN
ke He II0Of03peBa0T O MOTEeHIIMAIbHBIX PMCKAX, CBA3aHHBIX
¢ HuMu. Hanpumep, MbI HeflaBHO HAO/TIOfa/My HOIBITKY aTaKu
Ha aBTOMOOWJIbHYI0 KOMIIaHVIO, Ha OJTHOM 13 KOMIIBIOTEPOB
KoTopoit 6611 RAT. 3/10yMBINIIEHHVKI [IBITA/INCh YCTAHOBUTD
pasmuHoe BpefoHocHoe IO Ha IpOTAKeHUM HEeCKONbKUX
MecsAILeB, OJHAKO HAlll 3alMTHbIC PelleHNs OIOKMpoBantn
BCe VX IIOIBITKY, O/1arofiapsl 4eMy KOMIIAHUY YHA/IOCh 130e-
JKaTb HETaTUMBHBIX NOC/IeACTBUI, — cKasan Kupnmn Kpyrnos,
skcrept komaHpasl ICS CERT «Jlabopatopun Kacmepcko-
ro». — Pasymeercs, Bce 3TO He O3HAYAeT, YTO IPEATIPUATIA
JO/DKHBL HeMeleHHO u3baBurbca or RAT B cBoeit ceru.
B KOHI[e KOHIIOB, 9TU NHCTPYMEHTHI Y4OOHBI, OHV 9KOHOMSIT
BpeM: U JieHbru KoMmaHyy. OFHAKO UX HalIu4ye B CHCTeMe
JIOJDKHO KOHTPOIMPOBATLCA, OCOOEHHO eC/u pedb UieT 06
VHIYCTPUAIbHBIX U KPUTUYECKN BAXHBIX Cpefax».

Yrobbl CHM3UTh PUCK aTaKy C MCIonb3oBaHmeM RAT,
«JTaboparopuss Kacrepckoro» peKOMeHAYeT KOMITaHMSM:
IIPOBECTM AYAUT BCEX HMPWIOXKEHWI ¥ MHCTPYMEHTOB Yja-
JIEHHOTO a/IMUHMCTPUPOBAHNA B IIPOMBIIIIEHHBIX CETAX
U, eIy Kakme-mmb0 M3 3TUX MHCTPYMEHTOB He HYIKHBI
IIA VHAYCTPUAIbHBIX IIPOLECCOB, YAAIUTh UX; IIPOBEPUTDH
u peakTyBMpoBaTh RAT, ABIAOmIMeEcA YacTb0 NMPOrPaMM-
Horo obecrievenyia ma ACY TIT (pasymeercs, ecnmu oHM He
tpebyrorcs st pyuxunonvposanus [10); Habmomars u pe-
TUCTPUPOBATD BCE COOBITUSA AL KAXK/OM CecCuy yAanIeHHOTO
KOHTPOJIA B MH/[yCTPUAIbHOM IIpoliecce; akTuBuposarb RAT
TOJIDKO IIPYM HEOOXOAVMOCTY Y Ha OTpaHMYEHHBIN IIePUOL
BpeMEH)M — II0 YMOTYAHUIO 3TV MHCTPYMEHTBHI JIO/IKHBI
OBITH BBIK/TIOYEHBI.

(Ilo mamepuanam CNews)
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NMEPCOHUOUKALUA

CAMOCTOATEJIbHON PABOTbl CTYQEHTOB
no ®OPMUPOBAHUIO YMEHUA

PEWATb PACHETHbIE 3A4AYA

HA OCHOBE ABTOMATU3UPOBAHHON
OBYYAIOLWE-ANATHOCTUYECKOU CUCTEMDI

H. W. Nak’, E. B. AcayneHko’

" KpacHospckuii zocydapcmeenHbili nedazozuyeckuii ynueepcumem um. B. I1. Acmagpvesa
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Annomayus

AKTyanrpHOCTH PACCMATPUBAEMOTrO UCCJIEJOBAHUS O0YCJIOBJIEHA HEOOXOAUMOCTBIO MOBBIIIEHUS 3(HEKTUBHOCTH CAMOCTOSTEIbLHOMN
pPaboThI CTYAEHTOB IIPU PEIleHNN BBIUMCIUTENbHBIX 3a4au. IIpeqiaraercss TeopeTuyecKoe 000OCHOBAHNE M OMUCHIBAETCS MIPAKTHYECKAas
peanusaius aBTOMaTU3UPOBAHHON 00yYaroIe-ANarHoCTUYeCKOM CUCTeMBI 110 (POPMIPOBAHUIO YMEHUH PeIIaTh 3a4auu 110 MOJEeIU «0esoro
smuKa». Beayuas uges uccie[oBaHus — IIOCTPOEHUE MEHTAJIBHBIX CXEM II0 3a/[aHHOM TeMe, II03BOJISIOIINX BU3yaIu3upPOBaTh JUHAMU-
Ky U3MeHeHU y 00yuaeMoro ypoBHs c()OPMUPOBAHHOCTH YMEHUI pemaTh pacueTHble 3anaun. O00CHOBAHBI CIIOCOOBI yueTa 3a0bIBAHUS
yueOHO MHMOPMAIIUU U METOALI IMePCOHUMUIIMPOBAHHOrO mogdopa s3amanuii. CalT A caMOyIpaBJeHUS CAMOCTOATENbHOU paboToit
[OJIB30BATENIA JOCTYIEH 10 CChLIKe: http://msbx.ru. MaTepuasbl cTaThi IPEACTABIAIT IPAKTHUECKYIO IeHHOCTh [JIA MeJaroros, Mc-

TIOJIB3YIOIIUX JJIEKTPOHHEIE CPELCTBA O0YyUeHUsS B YUeOHOM IIpoIiecce.
Kntoueevie cnoga: nepcoHnGUKAIUST CAMOCTOATEIHLHOM yUeOHOM NesTelIbHOCTH, 00yJarolle-1HarioCTUUecKasi CUcTeMa, 00yueHue
o Mozesnu «6esoro AIMUKa», MEHTAJbHEIE CXeMbl, BU3yaIn3anus O0yIeHns.
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BBepgeHme

CamocrosaTenbHasA yuebHAA NeATEIbHOCTD CTYAEHTOB
SABJIIETCA ONHUM U3 TJIABHBIX KOMIIOHEHTOB YueOHOTO
mporiecca. B HacTosAIIee BpeMs MPOUCXOAUT CYIIIECTBEH-
Hasg WHTEJNJIEeKTyaJu3anusa M poboTM3aInus CPeNCTB
U MeTOI0B, obecmeumBamImux 3(GEeKTUBHOCTh CAMO-
o0pasoBaHus. Bakmelillieil cocTaBIAMOINEl MeTOIUK
pesyJIbTaTMBHOIO O0yUYeHUA CTYZEHTOB €CTECTBEHHO-
HAay4YHBIM JUCHUIIINHAM SABJIAETCA IIpolleccyalbHad
cxeMa Hay4yeHUs peIlaTh BHIUKCJIUTEJLHBIE 3aJaul.
He 3pa B coBpemenubrx ®@I'OC ocobo BwIfeseHa IIO-
3UIUA, CBA3aHHASA C TPeOOBAHMAMHN K 00yduyaeMBIM
YMeTh CAMOCTOATENBHO pelaTh 3axauun [1]. Hanpuwmep,
B mpeaMeTHOU obOsactu «Maremartuka u uHMGOpMa-
TUKa» cpopMyJIupoBaHo TpeboBamme: cHPOPMUPOBAH-
HOCTh YMEHUU IPUMEHATH IOJYUYeHHbIE 3HAHUA IIPU
pellleHun pas3iuyHblx 3adai. B mpenmerHO# obiacTu

«EcrecTBeHHbIE HAayKu» HA 0a30BOM yPOBHE HMeeM:
no GusuKe — CPOPMUPOBAHHOCMb YMEHUA peulamov
Qusuueckue 3a0aiu; IO XUMUU — CHOPMUPOBAHHOCTL
yMmeHus dagamo KOJAUYECTNBEHHbLE OUeHKU U NPo800UMb
paciembul no XUMULECKUM POPMYAAM U YDAGHEHUAM;
mo GuoyoruM — pewambv 3dNeMeHmapHvle Ouosozuye-
cKue 3adayu.

CoBpeMeHHBIE TPEHIBI SKOHOMUKU U obiecTBa [2]
YKas3bIBAaIOT HA BOCTPEOOBAHHOCTL CIIEIHMAJIHCTOB, 00-
JIafaoIUX YMEHUAMU PeIlaTh IOCTaBJIeHHbIe 3aJadl,
paboTaTh B YCJIOBUAX HEOIPENEJeHHOCTU, IPUHUMATH
pellleHns B HeCTaHJAPTHBIX CUTyaIuAX. B ¢BA3U ¢ 3TUM
npobsieMa (POPMUPOBAHUS U PA3BUTHUA Y 00YUAIOIIUX-
ca (0COOEHHO y CTYAEHTOB TeXHUYECKUX KOJJIeIKeil)
YMEHUI ¥ HaBBIKOB PeIlleHUs BBIUMCIUTENbHBIX 3a7ad
110 eCTeCTBEHHO-HAYUYHBIM HAIPABJIEHUSIM CTAHOBUTCS
Upe3BbIUANHO aKTyajabHOU. Oco00 3HAUMMO HaydyeHNe
pelraTh 3aZjauyl IPOABJIAETCSA NJISA CTYLEHTOB UHIKEHED-
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HO-TeXHHUYECKUX HaIlpaBJeHUl moaroroBku. Hecmorps
Ha 00JbIIIOE KOJNUECTBO METOAUK O0YUEHUS PeIlleHnI0
3a/au C Pa3HBLIMU METOANUYECKUMHU ITOAX0AaMU BOIPOCHI
dopmanus3anuu ¥ MEePCOHUPUKAIIUU IIPoIlecca opra-
HU3aIlUU CAMOCTOATEJIbHON paboThl O0YUAIOIITUXCSA II0
peleHnio 3a1au ABIAOTCSI HELOCTATOUHO U3YUSHHBIMU
U TIPEJICTABJISIOT 3HAUUTEIbHBIN MHTEPEC C ITO3UITUH aB-
TOMAaTU3AIINHU TIOJ00HOH AeATEJIHHOCTH. [|efiCTBUTETLHO,
B OOJIBIIMHCTBE cjayduaeB 3(P(eKTHUBHOCTh M3BECTHBIX
MeTOAUK OOYyUYeHWS 3aBUCUT OT MAaCTepPCTBA M OIBITA
TIperofaBaTesisd, 9T METOAUKYU SBJIAIOTCA TPYIOEMKU-
MU U TPeOYIOT GOJBIINX BPEeMEHHEIX 3aTpaT, 0COOEHHO
B UaCTH JUATHOCTUKU Pe3yJbTAaTOB O0OyUEHUS.

B aToll cBA3M co3manme KOMIIBIOTEDPHBIX OOyuda-
I0IIle-INaTHOCTUPYIOIINX CUCTEM, 00eCIednBaIOIINX
ompejiesieHNe, aHAJN3 U OIEHKY cHOPMUPOBAHHOCTHU
YMeHUs pelllaTh BBHIUMCJIUTEIbHBIE 3aJaui, SABJSETCS
Ype3BBIYAHO aKTYaJbHBIM [AJIS TEOPUU U MPAKTUKU
OHJIAHH-00yUYeH!s.

HecmoTpsa Ha 3HAUYUTENBHBIA TEXHOJOTHUUYECKUU
U IUIaKTU4YecKuil moreHuaa coBpeMeHHbIXx UKT wmx
HCII0JIb30BAHME B IMOATOTOBKE O0YUAIOIUXCS IO perre-
HUIO 3aJa4 ABJSIETCS HEYAOBJIETBOPUTEJLHLIM B CHUJIY
HECKOJIbKUX IPUYNH:

e Bo-mepBhIX, 9JEKTPOHHBIE CPelcTBa (OPMUPOBA-

HUS YMEHUS PelaTh 3aJauil TPATUIIMOHHO HOCAT
B OOJIBINIEll CTemeHW WHCTPYKTUBHBIN, CIIPAaBOY-
HBIA XapakTep, a KOHTPOJHUPYIOIINEe CpeJCcTBa,
KakK IIpaBUJIO, OIIEHUBAIOT YPOBEHDb C(DOPMUPOBAH-
HOCTH JaHHOTO YMEHUS 10 KOHEYHOMY Pe3yJibTa-
Ty, II0 MOZEJU «YEePHOTO SAIIUKA».

e Bo-BTOpBIX, CYIIECTBYIOI[ME aBTOMATU3UPO-
BaHHBIe O0OydYaloIll[ie CHUCTEMBI CJabo CBA3aHBI
¢ TPUHIUIAMU JUYHOCTHO-OPUEHTHUPOBAHHOTO,
TIePCOHUPUITUPOBAHHOTO 00yUeHM .

e B-Tperbux, MOTHUBANUSA U Pe3yJIbTATUBHOCTH
CaMOCTOSTEIbHOM PA6OTHI 00YUAIOIIIUXCS MO Pe-
OI€eHWI0 BBIUYMCJIHNTEJNBHBIX 3aJ4a4 CYIIeCTBEHHO
3aBUCAT OT TMOKOr0, aJallTUBHOTO U HEHABA3YU-
BOT'0 BHEIITHETO YIIPaBJIEHUA, a TaKKe OT YA0OHOTO
¥ BU3YaJM3UPOBAHHOTO CAMOYIIPaBJIE€HUA yueO-
HOM MeATeIbHOCTDHIO TI0 MOJENU «0esoro AIuKa» .

Ilenamu gaHHOM PAOOTHI ABJSIOTCSA TEOPETUUECKOE
000CHOBaHIE MOJeJIU IMePCOHUMUITMPOBAHHON caMo-
CTOSATEJIbHOI PaboThI 06yUAIOIITNXCSA 0 (POPMUPOBAHUIO
YMeHHusd peniaTh BBIUKCJIUTEJIBHBIE 3agadu C HO3I/ILll/Iﬁ
MEHTAJbHOI'0 IOAXOAA W IPaKTHUYeCKas peayn3aliusd
aBTOMAaTH3UPOBAHHOMW 00ydUalole-IuarioCTUUYeCKON
CHCTEeMBI C BU3yAJUBUPOBAHHBIM MEXaHU3MOM CaMO-
yIpaBiieHUsA YUeOHOUN AeATeIbHOCTHIO 0 3ePKAJTbHOMY
CYyOBEKT-00beKT-CYObeKTHOMY B3aMMOIeliCTBIIO.

0630p HayuyHOI NUTepaTypbl No Npo6neme

Buumanue o6IrecTBa K COBEPIIIEHCTBOBAHUIO MHIKE-
HEPHO-TeXHUUECKON MOATOTOBKHU 000CTPsieT MPobIeMy
HAYUYEHUS PEIeHUI0 BBIUMCIUTEIbHBIX 3aJa4 B ecTe-
CTBEHHO-HayuHOI cdepe. Perenne 3ajau — aro cyryoo
WHIVNBUIYAIN3UPOBAHHOE YMEHIE, KOTOPOe BO MHOTOM
3aBUCUT OT CAMOOOYUYEHUS.

CamocrosiTenbHasa yueOHaAsA JeATeIbHOCTh 00yUuaro-
IIUXCS UIPAeT 3HAUYMMYIO POJIb B IIPOIecce O0yUeHUs.
Ee pesyibTaTuBHOCTS B 3HAUNUTEJIBHON Mepe 3aBUCUT OT
IUIaKTUYECKUX KAUYeCTB DJIEKTPOHHBIX CPENCTB 00yue-
Husa. Kak npasuiio, 60JbIIas 4acThb MOLO0HBIX 00paso-

BATeJIbHBIX PECYPCOB HAIlEJI€HBI Ha 00yUYEHUE COTJIACHO
MIPUHITUIIAM COBPEMEHHON IUAAKTUKY, (GOPMUPYS U Pas-
BUBasA TpebyeMble CIIOCOOHOCTH U KoMmeTeHnuu [3].

B mocsenHee BpeMsA Bce uallle HCCIeOBATeIN 00-
paiaiT BHIMaHUe Ha MHHOBAI[MOHHbBIE METOILI 1 CPe.I-
cTBa O0yYeHUs B YCJAOBUAX BJIEKTPOHHOI'O OOyUeHUS
(e-learning) [4]. OgHako, Kak MOKa3bIBaeT peabHAas
MPaKTUKa, He BCerga JJEeKTPOHHOe O0yuyeHMe YIAauHO
¥ pe3yJbTaTUBHO BHEAPSETCS B yueOHBIN mporece [5].
MHorue memaroru BO3JaraiT OOJIBIINE HAAEKILI HA
MePCOHUMPUKAIINI0 O0YUEeHUs € IO3UIUHA CTYAEeHT-IleH-
TPUPOBAHHON IapagurMel obpasoBanus [6—9].

KauecTBO caMOCTOATENHLHOTO OOYUEHUS CTYZEHTOB
pellIeHn0 3aJady 3aBUCHUT OT HECKOJbKUX (haKTOPOB,
B YHCJI€ KOTOPBIX:

e CaMOCTOATEJbHOCTh oOyuarmerocsa (student
ownership) — BbIpa)Kaercsi B OTBETCTBEHHOCTHU
oOyuarIuxcs, a He IpelrogaBaTeseil 3a 00paso-
BaTeJbHBbIE Pe3yJIbTAThI;

e mepcoHmdUKANUI yueOHOro mpoiiecca — 00y-
JaoIuicad caM MOJeJupPyeT UHIUBUIYATIbHYIO
00pa3oBaTeIbHYIO TPAEKTOPUIO CBOEr0 00y UeHU;

e OpUEeHTAIMs HAa 3HAUUMBIE AOCTHUMKEHUS IPU
CaMOCTOSITEJIBHOM OOYYEeHUUM — BTO IICHUXO0JIOrO-
memaroruuecKuii (peHOMEeH, CII0COOCTBYIOIIUI
IIPOSIBJIEHNIO 3aMHTEPECOBAHHOCTY U BHYTPEHHEH

MOTHUBAIIUN;
e CaMOIMArHOCTUKA U CPAaBHEHUE JOCTUTIHYTHIX
pesyIbTaToB O0yUeHUs C STAJOHHBIMU — TOXKe

TICUXO0JIOTO-TIeIarOTMUYecKuil (heHOMEeH, YCUINBAIO-
Ui caMOBBIpaKeHe U 3HAUUMOCTh COOCTBEHHO
JINYHOCTH.

PesynbTaTUBHOCTS MOATOTOBKU CTYAEHTOB K CAMO-
00pasoBaHUIO B 00pa30BaTEJILHOM IIPOIleCCe 3aBUCUT He
TOJILKO OT CITOCOGHOCTH TIperojiaBaTesiell KOMIIETeHTHO
PYKOBOJIUTEH CAaMOOOpa30BaHMEM CTYIEHTOB U OT CTEIIeHN’
TMOJATOTOBKY CTYZE€HTOB K JaHHOMY BUAY AeATEJIHLHOCTH,
HO U B OOJIBIIIEH CTEIIeHU OT COOTBETCTBYIOIIUX CPEJCTB
obyuenus [10].

Ilepenocs memarornueckre (GYHKIUU HA CAMOTIO
ce0s1, YeJIOBEK TE€M CaMbIM OBJIA[€BAET CHCTEMON COOT-
BETCTBYIOIIINX «METAaKOTHUTUBHBIX yMeHuUi» [11].

Ob6ecmeunThb yCJOBUA OJs OPTaHU3AIUU TIE€PCO-
HU(PUIUPOBAHHOTO 00yueHUsA ymoOHee Ha OCHOBE
KOTHUTWUBHOTO WJIX MeHTaJbHOTO moaxona. C Kubep-
HETUUYECKOH TOUKY 3peHUs 00yUaIOINICTd MOMKET ObITh
paccMOTpeH KaK MOJeJb «UepHOro Alluka». [legaror
OKAas3bIBAaeT Ha Hero o0yJarollie BO3IeHCTBUA, IbITAsICh
copMupoBaTh TPedyeMble CBOCTBA (Pe3yIbTaThl 00Y-
yeHUA). KoopAnHUPOBaHHOE 00yUeHUE 11esIeco00pasHo
OCYIIIECTBJIATH C IIOMOIIIBI0 KOHTPOJIA ¢ 00pPaTHOM CBs-
3b10. TPaAUIIMOHHO KOHTPOJIb PEATN3yeTCs ¢ IIOMOIITBIO
aHaJIM3a MPOTOKOJA HAOMIOAEHUIN 34 «UepPHBIM SAIIHU-
KoM». IIpu 9TOM IT0J MPOTOKOJOM IIOHUMAIOT CIIMCOK
BO3JIeMICTBUI HA «UEPHBINA AMUK» U COOTBETCTBYIOIIIUX
uM peakiuii. i3BecTHbIE CIOCOOBI 0O0YUEHMS, BKIIOUYAS
VHHOBAIIMOHHBIE METObI e-learning, OCHOBBIBAIOTCS HA
aHasm3e IpoToKoJsa (puc. 1, a). KorHuTuBHBIN moaX0T
TMO3BOJIAET CMOJEJINPOBATH MEHTAJNLHYIO CTPYKTYDPY
MBIINIIJIEHUSI, U3YUYUTh BOMIPOCHI €r0 PasBUTHUA, UTO
MOXKeT 00ecIeurnTh BO3MOKHOCTH IOCTPOEHUS obOpa-
30BaTeJbHOTO MPOIEcca M0 MOJAENU «6esoro AIHUKa».
B sTom ciyuae mporiecc o0yueHUs CBOAUTCS K Gop-
MHPOBAHHUI y 00yuyaeMoro TpeOyeMbIX MEHTAJbHBIX

cTpykTyp (puc. 1, 0).
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Puc. 1. a) O6yuenue no moderu «iepHozo AWUKA» C AHAAUIOM
npomokoaa, 6) o0yyeHue no modenu «6en0z0 AWUKA».
O6o3navenus: O — obyuenue, Y — yuenux, OC — obpamnas
cea3v, K — xoumpoav, II — npomokon, BA — Genvill aujuk

IleHTpaMbHBIM IIOHATUEM B MEHTAJbHOM IOIXO0E
K OOYYEHUIO SBJISETCA NOHAMUE «MeHMALbHAS CXe-
ma», BBemennoe ¥. Haitccepom [12, cTp. 73].

Ha ¢usuueckom yposHe MeHTaIbHAS cXeMa IIpPe.-
craBJsieT cO00M COBOKYITHOCTb CTPYKTYPHBIX 9JIEMEHTOB
¥ IIPOIIECCOB B HEPBHOM CHCTEME, KOTOPbIe YIIPABISIOT
MBIIIJIEHUEM U [esTeIbHOCTBIO. CyIlIeCTBYIOT MEHTAIb-
HBIEe CXeMbl, KOTOPble (POPMUPYIOTCA IPU PelieHUuu
pacueTHBIX 3aJa4 U YIPABJISAIOT JTOH AeATEIbHOCTHIO.
Ilesnpio 00yueHUA B TAKOM cJiiydae SBJISETCSA IleJieHa-
mpaBiieHHOe (POPMHUPOBAHNE MEHTAJIBLHBIX CX€M, OTBe-
YalolIMX 3a pellleHre PacueTHBIX 3ajad.

Ha xoHyenmyaavHOM Ypo6He MOJETH MEHTAJIbHOH
CcxXeMbl IpeACTaBjIsieTcsa B Buze rpada, COomepikalmero
TepMUHAJbHEIE (00'BEKTHI, JaHHBIE U 1EJN) U HeTePMU-
HaJILHBIE BEPIIUHBI (MeHTaJIbHAA cxeMa 0oJjiee HU3KOTO
yposus) [13].

Metogonorunsa

IJIeKTPOHHBIE 00yUAaIOIe CPeICTBA HOBOTO TTIOKOJIe-
HUSA JOJKHBI HeCTH (PYHKIIUY He TOJIbKO IPeIbABIEHU
yue6HOUM nHGOPMAIlU, HO U PA3BUTHUSA MBICIUTEIHLHBIX
omeparnuii [14, 15]. OHU TO3BOIAIOT YUEHUKY CAMOCTOS-
TeJILHO YIIPABJIATDH IPOIecCOM o0yueHus. B Hux ciaegyer
IPeayCMOTPeTh PasHble BapPUAHTHI HACTPOMKU TEKCTa
IMOJ ICUXOJOTMYEeCKUe MPEeNIodYTeHus 00yuaeMmoro.
B cuny nepapXuyHOCTH KOIHUTUBHBIX KAUECTB YeJI0BEeKa
BaYKHO IIPEYCMOTPETh B MHTepdelice s3JIeKTPOHHOTO 13-
mauus rpadoByI0 CTPYKTYPY U CBOPAUMBAEMOCTDb OIIpe-
JeJIEHHBIX (PparMeHTOB TeKCTa, HOCAIINX YTOUHSIOIIHA I
xapakTep. IlomoGHBIT BUJ ITO3BOJUT CMOJEJINPOBATH
pasHble yueOHble MapIIPYThl OCBOEHUS 3aJaHHOI T€MBI.
IIpu sTOM 00yUaeMbIii MOKET IO XOIY YUeOHOM JAeaTesb-
HOCTHM MEHSTh M KOPPEKTHPOBATH MAPIIPYT U3YUEHUS
B 3aBHCHMOCTH OT CBO€Il MOTHMBAI[MY, IPUOOPETEHHOIO
OTIBITA W TIPETEH3UM Ha pes3yabTaT o0yueHus [6].

OcHOBHOE TPEUMYIIECTBO 3JIEKTPOHHBIX KOTHUTUB-
HBIX CPEJCTB O0yUYeHUA — WHTEePAKTUBHOCTb U BHU3ya-
ausanus. Bce ceaHchbl paboThl ¢ 00yUYaeMbIMU JTOJIFKHBI
3alIOMHHATHCA B CIIEIMAJIbHOM 0ase CO CTaTUCTUUYECKUM
MeXaHUu3MOM. JTO HeO0OXOAUMO AJIA ITOCTIeAYIOIINX 9Ta-
0B 00yUeHus, B YACTHOCTH, Oy/AeT BOBMOXKHOCTD Uallle
reHepupPOBaTh T€ 3aJaHWsA, B KOTOPBIX Y OOJBIIMHCTBA
ToJIb30BaTe e BOSHUKAIU CJI0KHOCTHU, Te OHU COBEP-
magu 6oJibine OuInboK.

IIJ1s1 TOCTPOEHUS afaITUBHOTO U CAMOCTOATEIbHOTO
00yueHUsA CTYAEHTOB U IIMIKOJHLHUKOB PEIIeHUI0 3amau
mo mozesu «Oesoro AmuKa» [16] mpegmoYTMTENHHO
HWCIOJb30BaTh MEHTAJbHBIN moaxox [12, 17]. OnsiT
PaspaboTKU 1 MCIOJIb30BAHUA 00YUAOIINX CPEACTB C HC-
MI0JIb30BAHMEM MEHTAJIbHBIX CXeM IT0Ka3aJl UX BBICOKYIO
a(dexkTUBHOCTL B yue6HOM mpoiiecce [18].

PesynbraTtbl

s paspaboTKyU MEHTAJBHOI CXeMbI YMeHU#l pe-
miaTh pacueTHble (GU3WMUECKUE 3aJaud BBIJEJIUM 3Jie-
MeHTapHbIe SBJIEHUS U Ipollecchl. Kaikmoe sBjIeHme
OMHUIIIEM COOTBETCTBYIOIIEeH (GUBUUECKON MOMAeIbIo,
KOTOpasdA B O0OIIIEM ciIyuae XapaKTepuayercsa HeCKOJbKH-
mu BesmunHamu. OHU, B CBOIO ouepenb, OYAYT CBABAHBI
MeKIy co00il HEKOTOPHIM MAaTeMaTUUYeCKUM 3aKOHOM,
(opmyoii, ypaBHeHneM (MaTeMaTuuecKas Mozesb). Co-
BOKYIIHOCTH (prsmuecKoll 1 MaTeMaTUUYeCKOIN Momeseit
Ha30BEM 6blULUCAUMENbHOLM NPUMUMUEOM.

CocraBuMm rpad, comeps;Kaliuii B CBOuX yaaax Ghusu-
YyecKUe BeJIMUYUHBI, XapaKTePHBIE AJIs1 HEKOTOPOTOo KJac-
ca ABJeHU (TepMUHAJIbHbBIE Y3JIbl), 1 BRIUNCINTEIbHBIE
MPUMUTUBEI (HETePMUHAJBHBIE Y3JbI). ITOT rpad Ha-
30BeM CMPYKMYpPHO-MeHmarvroil cxemoil. IIpoBesem
IBYHAIIPaBJIEHHBIE CBABU MEXKAY y3JIaMU-BeJINUNHAMU
¥ y3JIaMU — BBIYMCIUTEIbHBIMU MPUMUATHBAMU. TaKuM
o0pasoM, BO3MOKHBI TPU BUAa OyT (CBA3Ei):

® BO-II€PBBIX, AYT'U OT BEIUHCJJINUTEJIBHOT'O IIDUMUTHI-

Ba K BeJIMYMHEe — 0003HAYAIOT BHIPAKEHUE WU
BBIUUCJIEHUE BEJIUYUHBI M3 MaTEeMaTHUUYECKOTO

BBIDAKEHU;
® BO-BTOPBIX, AYTU OT BEJIUUYUHBI K BBIUUCIUTEND-
HOMY TPUMUTUBY — 0003HAUAIOT MOJCTAHOBKY

ITaHHBIX (YMUCEeJ UM BHIPAKEHWII) B MaTeMaTu-
YyecKoe BhIparKeHue;
® B-TPETHUX, AYTW MEXKAY BeJIUUMHAMU — O003HA-
YalT OTOMKIECTBJICHIE BeJIMUYNH.
IlepeuncienHbIe BUABI YT COOTBETCTBYIOT HanboJIee
BECOMBIM OIIEpPAIUAM B IIPOIlECCe PeIIeHns 3aJaul U Co-
CTaBJISIIOT B COBOKYIIHOCTH STAIl COCTABJICHISA U PeIlle s
CHCTEMBI YPABHEHUII — OCHOBHOM 9Tall B PeIIeHnU 3a-
maun. Tak, cocTaBeHHBIE CXeMbI OTpaKkaoT Haubosee
Ba’KHbIE ATAIlbl IIPOIlecca PellleHnsa pacueTHOH 3amaumn.
IIpuBenem npuMep MEHTATBHOM CXEMBI IO Pa3Hesy
aseMeHTapHON (Qusuku «IlaoTHOCTH, AaBieHUe, CHUJa
TsaxKecTu» (puc. 2).

Puc. 2. CmpyxmypHo-MeHRmanivHaa cXema
no pasdeny «Ilnomnocmbs, dasieHue, CULG MAHCECTNU»

PebOpa cxeMmbl 3a7af0T OIlepaliuy HaJ BeJIUYUMHAMU
M COJepKaT oIpemendmomue ux (GpopMyJsl. Pelenue
3a/laurl OIIpPeJe/IsIeTcs BO3MOMKHBIM MAapPIIPYTOM OT 3a-
IaHHBIX B YCJIOBUU 3aJaull BeJIUUYUH K II€JIH.

Ha pucynke 3 mpuBegeH IpUMep 3aJauyu C pelre-
HUEM M COOTBETCTBYIOIIUI el MapIIpyT, BbIAeJIeHHbII
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TekcT 3agaun, perieHre U OTBET

MenranbHass cxema pelreHuda 3agauyn

BrruncanTe IIOTHOCTS METALINYECKOI 3ar0TOBKY Maccoi 195 kr
u pasmepom 0,2x1,2x0,3 m.

Hatmu:
p—7?
Hano

m =195 kr;
a=0,2 M
b=1,2 m;
h=0,3m™
Pewenue:
a-b=S;
S-h=V;
p=m/ V.
—>p=m/(a-b-h).

Omeem: ~ 2700 xr/m°.

Puc. 3. IIpumep pewenusa 3adaiu

JKUPHBIMU JUHUAMU B MeHTandbHOU cxeme. Chopmu-
POBaAHHOCTH IOJOOHON CTPYKTYPHI y 00yuaemMoro obGe-
CIIeYMBAET €My BO3MOJKHOCTH IPABUJIBHO DPeEIIaTh 3a-
Iavy ¢ MCKOMBIMU MCXOTHBIMU JaHHBIMU. Y Ha000pOT:
HAYYUTh YUEHUKA PeIraTh MoAo0HbIe 3aaul 03HAUAET
chopMUpPOBATH ¥ HETO COOTBETCTBYIOIIHUH (hparMeHT
CTPYKTYPHO-MEHTAJIbHON CXEeMBEI.

IIpu moaxonsAIiieM Habope 3aay MOYKHO IIOJTHOCTBIO
«IIOKPBITH» BCE BO3MOJYKHBIE MapPIIPYTHI MEHTAJILHON
CXeMbl YMEHWs pelllaTh 3aJauu IO 3aJaHHON TeMe.
IIpaBusbHOE pellleHMe YYeHWKOM BCEX 3aJau II0 pac-
CMaTpPUBaeMOM TeMe CBUETEeJIbCTBYET O MOJHOTE chop-
MUPOBAHHOCTU €TI0 MEHTAJIHHOM CXeMbI YMEeHUA PelraTh
TIOJOOHBIE 3aJaun.

CTpyKTypHO-MeHTaJIbHAA CXeMa SIBJISAETCS YI00HOI
UL TTPOTPaMMHOM peasmus3aluy aBTOMATU3WUPOBAHHON
CHUCTEMBI YIIPABJIEHUSA CAMOCTOATEIHHON AeATEeJIHEHOCTHIO
ydammxcsa B B mpoliecce ()OPMUPOBAHUA UX YMEHUN
peIiaTh BBIUMCJIUTEIbHBIE 3a7aUM.

IIporecc camoyIpaBIieHIs CAMOCTOATEIbHON pabo-
TOIi TIO PEIIeHNI0 BEIUYUCIUTEIbHBIX 3a7laU 3aKJII0UAeTCs
B caenyiomiem (puc. 4).

Ob0yuaemMoMy mpejJaraeTcs IPOAMArHOCTHUPOBATH
CBOIf HAYAJbHBIA YPOBEeHb C(DOPMUPOBAHHOCTH YMEHUI
pemraTs 3amaum 1o 3amaHHou Teme. IIpu sTom srasoH-
HBIM (I1eJIeBBIM) MHAMKATOPOM BBICTYIIAeT dKCIIEePTHAS
MeHTalbHasA cxema (puc. 4, a). I[IpaBuibHO pelreHHAad
YUEeHHKOM 3aJadya BU3yaausupyeT chopMUPOBAHHOCTD
HEKOTOpOIi YacTu ero MeHTaJbHOIl cxembl (puc. 4, 0).
YT06bI H0OUTHCSA CHOPMUPOBAHHOCTHU IOJHON CXEMEI,
ob0yuaeMoMy cJiefyeT HAay4YUTHCA PelIaTh 3aJadyu Ha
BCe BO3MOKHBIE MapIIPYThI ATAJIOHHON cxeMbl. Takum
o0pas3oM, B IpoIlecce B3aUMOAEHCTBUA C IPOTPAMMHBIM
IPOAYKTOM OOYUAOIINI MOMKeT HaOJaIAaTh 3ePKAJIbHO
3a()UKCUPOBAHHBIN YPOBEHb CBOUX YMEHUH pernaTh 3a-
Iauu IO 3aJaHHOI TeMe B CPAaBHEHUMU C I[eJIEBOII CXeMOI.

PaccMOTpeHHBIN MOAXO0J aBTOMATU3WPOBAHHOTO
amalTUBHOTO O0OyUeHUS YUYeHUKAa PeIIeHWI0 3aaadu
3aKJII0YAETCA B BBIABJIEHUU y HETO OTCYTCTBYIOIIUX
MapIIPYTOB CXe€MbI U TPeHasKe Mo ux (hopMuUpoBaHUIO.
IIpu sTOM TPOUYHOCTH YCBOEHHBIX YMEHUU peIlaTh 3a-
Jayy MOYKHO KOHTPOJUPOBATD 3a CUET IPUAAHUA BECOB
TPOYHOCTH PedpaM MeHTAJbHOM CXeMbI M KOPPEeKIIUH’
UX B COOTBETCTBUU C 3aKOHOM 3a0bIBaHUA WHGOPMAIIUH.

MEI>WTO>w

Puc. 4. IIpunyun 3epKaibH020 0MPaiceHus «cyosexm-o0sexm-cyosexm» Kax Gaxmop 6u3yaiusayu OUHAMUKY npoyecca o0yueHus:

a — JKcnepmHasa mMeHmaJoHasd cxema,

0 — MeHmaabHaAsl cxema YueHukxka
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Puc. 5. KycouHo-nuneiinas modenv 3a0bl6aHUS

WsBecTHO, UTO 3aKOH 3a0BIBAaHUSA BeChbMa YJAUHO
onmchIBaeTcA Jorapudmuueckoll (QpyHKIVeHl BpeMeHU
[19]. Takas QyHKIMST MOXKeT OBITH IIPeACTaBJIeHA BbI-
pakeHUEM:

K =Ko — ¢ In(st + 1).

B sToM BBIpa)KeHUM mapaMeTPHl ¢ U § BIAUAIOT HA
UHTEHCUBHOCTHL 3a0bniBaHUsA. [loBTOpeHUMe yueOHOTO
MaTepuaja BJIUAET Ha 3a0bIBaHUMEe — B3allOMHEHHAasd
¥ TOBTOPeHHAasA MHMOPMAIUA LOJbIIE COXPaHAETCS
B IaMATH. JTO O3HAYAET, UTO IIOCJEe KaiKAOr'o IIOBTO-
peHUA 3HaYEHUA KOIDODUIMEHTOB ¢ U S JTOJIKHBI OBITH
ompeneneHsl 3aHOBO. CiieyeT yuecTb, UTO Jorapudmu-
YeCKUU 3aKOH 3a0BIBAHUS OTKPBIT IIPU MCCIEIOBAHUU
3a0bIBaHMs OecCMbBICTIeHHON nHGoOpMann. Y ueOHas 2Ke
uHpOpPMAIUA OCMBICIEHHA, YyU4eT 3TOTO CYIIEeCTBEHHO
YCJIOKHAET 3aKOH 3a0bIBAaHUSA BBUAY IOSABICHUA PEMU-
aucnennuu (unu adgdexra Bennappa). [Ipu obyuernnn
B OCHOBHOM ITPOUCXOJUT 3a0bIBAHNE B JOJTOBPEMEHHOM
nmaMsaTH, KOTOPYIO OIMCBhIBAeT MeAJEHHO yOBbIBaroIIas
YacTh JorapuGMHUUECKON KPUBOM, OHA MOYKET OBITH
annpOKCUMUPOBAaHA JHHEHHON (PyHKNuei. B cBaAsu
C 9THM B KOMIIBIOTEPHOI aBTOMATU3NPOBAHHON CuCTEeMe
paIMOHAJIBHO KCIOJH30BAaTh 3aKOH 3a0bIBAHUA B BUJE
KYCOUHO-JIUHENHON (PyHKIIVN.

st 060CHOBaHMS BO3MOMKHOCTY IIPIMEHEHNA TaKOH
Moze OBLI IPOBEJIEH CIIEAYIONTUi dKcriepuMenT. ['pymme
ooyuatomuxcs (31 uesoBek B Bo3pacte 15—16 jer), us-
yUaronux o011y GUsUKy B paMKaX IIOJYyUYeHU CPEeTHETO
o0pasoBaHUs, ObLIa MPENJIOMKEeHA CepUsi KOHTPOJIbHBIX
pabor mo TeMe «3aKOHBI TOCTOAHHOTO TOKa». Bcero
OBLIN TIPOBENEHBI UETHIPe KOHTPOJbHBIE PaboTel. Ilo
pes3yJIbTaTaM KOHTPOJBHBEIX PA00T BBEIYUCIISAJICS IPOIIEHT
PeIIIeHHbBIX CTYJeHTAMU 33Ja4 OT UX OOII[Eer0 KOJUUeCTBa.
PesyabraThl sKCIepuUMeHTa IIPeCcTaBJIeHbl HA rpaduke
(puc. 5). 3mech ke MOCTPoeHA KYCOUHO-INHEeHAA (PYHK-
111, OTPAKAIOIIAS aKThI IIOBTOPEHUS U TIEPUOLI 3a0bIBa-
HUSA MeKaAy HuMu. [JoMrMO 0UeBUIHOTO Pe3yabTaTa, UTo
TIOBTOpPeHMe yueGHOTO Marepuaja YMEeHbIIaeT CKOPOCTH
3a0bIBaHUA, MOKHO 3aMETUTH, UTO CKOPOCTH 3a0bIBAHUA
TocJjie TIOBTOPEHUS YMEHBINIaeTCsA Ha ONUHAKOBBIM IIPO-
1eHT (B JaHHOM ciydae mpumepHo Ha 20 %).

ApmanTuBHBIN mOon6Op 3aJaHUU U AUHAMUYECKOE
oIpefieIeHVe YPOBHS IMOATOTOBJIEHHOCTH 00yYarlOIIero-
cs1 0 ¥ TPYAHOCTH 3aJaHUM 3 MOKHO OCYIIIECTBUTD C IIPHU-
MeHeHueM IJIO-TTo00HOM pedTuHToBOM cucteMbl [20].

B sT1011 crucTeMe BepPOATHOCTH MPABUJILHOTO BBIIOJI-
HeHUA 33JaHUA oupefeseTcsa (PopMyJIoii:

1

Pe1verd

rae
d=0-p.

Ilocne BBITONTHEHUA OOYYAIOIIMMCS OUEPETHOTO
3a/laHUsA HOBOE 3HAUEHWEe TOATOTOBJIEHHOCTH YUEeHHKAa
BBIUHCJIAETCA KaK:

enew = eold + A9,
rIe
AO = Ey(5 - p).

3necs 0y, u 0,y — HOBOE U CTapOe 3HAUEHUS ITOTO
ImapaMeTpa COOTBETCTBEHHO;

ky — MaKCMMAaJIbHO BO3MOXKHOE IIpHpAaIlleHue Be-
JINYUHBI 0;

P — BEPOATHOCTH YCIIEIITHOT'O BBIIIOJTHEHN S 3aJaHN;

8 — pesyJbTaT BBHINOJIHEHU 3aJaHUS UCIILITYEMbIM;

1, 3ajaHMe BBLIIOJHEHO,

0, 3aaHMe He BLIIIOJIHEHO.

KoppeKkTupoBKa TPYAHOCTH 3aJaHNA B TAKOM CJIyUae
IpoBOAUTCA IO hopMyJe:

Bnew = Bold + AB’

rae
AB = —ky(S - p),

BEJIMYUHBI B, U Pogq — HOBOE M CcTapoe 3HaUYeHUA f3

COOTBETCTBEHHO;

ky — MaKcuMaJIbHO BO3MOXKHOE IpupalleHue f.
IlapameTrpam 2To# Momeny yOOOHO MPUAATH CIELY-
foIre 3HAUEeHU:

e K03 PUIIMEHT A B IOKas3aTejie 9KCIIOHEHTHI ITPU-
HaTb paBHBIM 0,017;

e HavaJIbHble 3HAUEHMA IapaMeTpoB O u f — pas-
meiMu 1000pt;

e Koa(hpunMeHTH £y u ky B TeueHne mepsbix 20 uc-
neiTanuii pasasl 100pt, B mocaenyromux — 20pt.

AHanus n o6cyxpeHmne

IIpensmosxeHHBIH €IIOCO0 CO3JaHUSA aBTOMATU3U-
POBAHHOII 00yuarole-INarHOCTUPYIOIIEH CHUCTEMBI II0
O0yUYeHUIO PeIleHnI0 BBIUMCIUTENbHBIX 3a7a4 UMeeT
PAL IPEUMYIIIECTB IIepe]] CYIIECTBYIOIIMMY aHAJIOTaMU.

Bo-mepBBIX, cucTeMa o0eclmeunBaeT pPeaaus3aliuio
MPUHIIUTIOB IIePCOHU(PUITNPOBAHHOTO 00yUEeHUA, UMeeT
BBICOKYIO CTeIleHb aJalTUBHOCTU AJIA KasKAOTO WHIU-
BUAYaJbHOT'O TIOJIH30BATEJI.



NEQATOTMYECKIMIA OMNbIT

Bo-BTODHIX, CCTeMa MOTUBUPYET Ha PE3yJIbTATUB-
HOCTh CAMOCTOSATEJIbHOI pPaboThl 00YUAIUXCA II0
pellieHni0 BBIUYMCIUTENbHBIX 3a7a4 3a CUeT TUOKOTO
¥ HEeHaBA3UYMBOTO BHEIIHEro yIpaBJeHHus, a TaKiKe
3a cueT yAOOHOrO ¥ BU3YaJU3WUPOBAHHOTO MexXaHU3Ma
caMOyIIpaBJIeHUs Yy4eOHOU AesATeJTbHOCTHIO II0 MOJAENN
«0eJIoro AIUKa».

B-Tpersux, cucrema mpexycmarpuBaeT GaKToOp 3a-
OBIBaHUSA U MIPEAIIOJaraeT MHOTOKPATHOE ee MCIIO0JIb30-
BaHMe JJIsI JOCTUKEeHUs 00y4aeMbIM 3aIlJIaHUPOBAHHOTO
UM caMUM pesyJbTaTa o0yueHusa. ['eHepamusa 3agaHuit
OCYIIIECTBJISIETCS HA OCHOBE CTATHMCTUUYECKUX NAHHBIX,
HAKaIJIMBAaeMbIX B IIpoIlecce PadOThI BCeX IT0JIb30BaTe-
JIel CUCTEeMBI.

IIpegno:keHHBIM CIIOCO6G0M MOIKHO COCTAaBUTH
CTPYKTYPHO-MEHTaJbHbIE CXE€MBbl HE TOJBKO IIO0 pas-
meraM Kypca (pu3WKu, HO W IO APYTUM AUCIIUILIU-
HaM, B KOTODBIX peIlleHVe BBIUYUCJIUTEIbHBIX 3a71au
SIBJISIETCA PACIPOCTPAHEHHOU IesaTeNbHOCThIO (XUMUS,
MaTeMaTHKa, WHPOpMaTUKa U Ap.). IIpemcraBieHue
CTPYKTYPHO-MEHTAJIbHBIX CXeM B BUe Irpada sBIISeT-
csl BecbMa YAOOHBIM JJIA IIPOTPAMMHOI pean3aliviiul.
VYpoBeHb CHOPMUPOBAHHOCTA YMEHHUSA PEIIaTh 3aauu
C TIOMOIIBIO CTPYKTYPHO-MEHTAJIbHBIX CXEeM OIIpereJIs-
eTCs CYTePIO3UITNell YaCTHBIX CTPYKTYPHO-MEeHTATbHBIX
CcXeM OTIEeJbHBIX 3a/lau, KOTOPhIe PeITu 00yJaronIunii-
cs. B Tom cayuae, Korga 4acTHBIE CXE€MBI ITOJHOCTHIO
TIOKPBIBAIOT OOIMYI0 CTPYKTYPHO-MEHTAJLHYIO CXeMy,
MOJKHO TOBOPUTH 0 C(hOPMHUPOBAHHOCTY YMEHUS PeIlaTh
pacueTHbIe 3aJaUM 110 IPeAMeTHOI 006JiacTu, IIPeICcTaB-
JICHHOU JaHHOHN CXEeMOIi.

9JI0-OMOOHBINT PEUTHHT, B OTJAWYHE OT CIIOCO00B
ompefesieHUsA JATEHTHBIX XapaKTepUCTUK, paspado-
ragHBIX B IRT", mo3BoJfAeT OmpeelHTh TPYLHOCTH
3alaHUi ¥ TOATOTOBJIEHHOCTH OOyUAarOIIerocs IWHA-
MUYEeCKHU, B Iporecce o0yueHus. Ero mcmoab3oBanue
He IpejAIojaraeT HaJu4usa OOJIBIIOr0 OaHKa Kaaubpo-
BaHHBIX SaﬂaHI/Iﬁ 1 OIl€EHKH! PAa3/IMYHBIX ITapaMeTpOB,
GuUrypupyommux B APYTUX MOJEJAX. ITO IIO3BOJSAET
OpraHM30BaTh AfalTUBHBIA TOAOOpP 3aJaHUil OBICTPO,
TIPOCTO W JIEIeBO.

O0yuarore-InarHoCTUPYIOIIAs CUCTeMa OOyuYeHIs
pellieHUWIO0 3amau sjeMeHTapHOW (uauku Oblaa pea-
JIM30BaHa B BUe caliTa, OHA pa3MeIlleHAa B OTKPBITOM
zocTyme B cetu MHTepHeT mo agpecy: http://msbx.ru.
AHanus paboThl CUCTEMBI IIO3BOJIUT B JaJIbHEHUIIIEM MO-
JIepHUBUPOBATH METOHOJIOTHIO CO3MaHUA KOTHUTUBHBIX
cpencTB obyueHus u mobuBaThbesa OoJiee 3(PGHEeKTUBHBIX
pes3yJabTaTOB CAMOYIIPABJIEHUA CAMOCTOSATENIbHON pa-
0oToii 00yuaeMbIX 110 (POPMUPOBAHUIO YMEHUN peIiaTh
BBIYKCJIUTENbHEIE 3aaUn.
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Abstract

The relevance of the study under consideration is due to the need to increase the efficiency of students independent work in
solving computational problems. A theoretical rationale is proposed and the practical implementation of an automated training and
diagnostic system for the formation of skills to solve problems according to the “white box” model is described. The leading idea of
the study is the construction of mental schemes for a given topic, which allow to visualize the dynamics of changes in the learner’s
level of ability to solve computational problems. The methods of accounting for forgetting educational information and methods of
personalized selection of tasks are substantiated. The site for self-management of user independent work is available at the link:
http://msbx.ru. The materials of the article are of practical value for teachers who use e-learning tools in the educational process.
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HOBOCTMW

Xakepsl BbIOpany B )KepTBbI T00UTeIeil paboTarh U3 AOMa

[Tonb3oBaTenu TakUX CaiToOB i (QpuUIaHCEpOB, Kak
Fiverr n Freelancer, puckytor nacTh >kepTBaMU 310y MBbIIII/ICH -
HUKOB, PacIpOCTPaHAMMNX Keiyiorrepsl Tuia Agent Tesla
U VHCTPYMEHTBI yHaleHHOro agMuHucrpupoBanys (RAT)
0f], BUJIOM IpeIIoXKeHMit o padore.

[TpyHIMIT [efICTBMA 3/I0yMBIIITIEHHUKOB OYEHb IPOCT:
II0/Ib30BATE/NAM, 3apPErVCTPUPOBAHHBIM Ha CaliTax HsA
(bpumaHcepoB, pacChlIAIOTCA COOOIIeHNA C NPUIIAIIeHIeM
06CYUTb BO3MOXXHOCTb COTPYAHMYECTBA. BO BIOXKeHUN —
daiin B popmare Word, sikoObI comepyKalyil onucanme 3afad,
KOTOpbIe IIOTEHIV/IbHBI PAOOTHUK JO/DKEH OyfieT BBIION-
HUTbD. Takye omyMcaHMs AeVICTBUTENBHO YaCTO PACCHIIAIOTCA
B BIJIe BJIOXKEHUIT ¢ pacumperneM .doc, Tak 4To B JaHHOM
CTy4ae 37IOYMBIIUIEHHNMKY OBUIO HECTOXXHO O0OMaHyTb CO-
uckateneit. Kak coobmmm skcrieprsl MalwareHunterTeam,
37I0YMBILIJIEHHUKM HE TOJIbKO PAcChlIa/ii BPEJOHOCHBIE JI0-
KYMEHTBI, HO U KOHCY/IbTUPOBAIM IOTEHIMA/IbHBIX XKEPTB
Ha TeMYy TOTO, KaK MX OTKPbIBATb.

Coo6miaeTcss 0 HeCKONIBKUX JIeCATKAX JKepPTB, IOTy4YNB-
MMX COOOIIeHNA C BPEOHOCHBIM BJIOKEHVEM.

BHuMaHMe mpuBIeKaeT TOT (PAKT, YTO 3TOYMBIII-
JICHHUKY MCIIONb30BAIM JIABHO YCTapeBIINII, HO BCe ellle
ucronbayeMblit ¢popmar .doc, a He .docx — craHZapTHOE
pacumpenne ajst fokymentoB Microsoft Word ¢ 2007 ropa.
®opwmar .doc, TeM He MeHee, OTKPBIBAETCST GOMBIIMHCTBOM
Bepcuit Microsoft Word g PC.

«CueHapuit 3apaxenus, onmcaHubiii MalwareHunt-
erTeam, pealnCcTUYeH IIPU YCIOBUM, YTO IIOIH30BATEIb
aKTUBMPOBAJ MaKpOCHI 11O TIOfCKa3Ke 3/I0YMBIIIIEHHN-
Ka VJIM CaMOCTOATE/NbHO U He VCIONb3yeT afileKBaTHOTO
aHTUBUpyca, — cunraer Ojer [AnymKuH, JUPEKTOp IO
napopmanyonnoit 6esomacuoctn xommanun SEC Consult
Services. — PacyeT 3/10yMbIIIIEHHNKOB B TOM, YTO KacaeT-
Cs TIPYMEHEHMs COLMAIbHON VHXEHePUM, OKa3asicsl BePeH:
nocerutesneil GppuIaHCEPCKMX CANITOB OKa3aloCh JOBOILHO
IpocTo ybeanth OTKpbIBaTh .doc-(ailibl, XOTsA CaMoO 9TO
pacipeHe JOMKHO Obl BHISHIBATD MOO3PEHMA. A BOT KaK
moau, paboTtatoiue depes CeTb, MOTYT He IIOTb30BATHCS
AQHTVMBUPYCAMIL U He 3HATh IIPO YIPO3y CO CTOPOHBI MAaKpO-
COB — 9TO 3arajkar.

(Ilo mamepuanam CNews)
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lNMpoeKkTHaA AeATENbHOCTb N NCNOJ/Ib30BaHNe
poneBoro nogxoaa K GopmmnpoBaHuio
KoMaHpbl npu peanusauum UT-npoekros

OcHoBomoJIaramoiei mpodaeMoit, JesKaIeii B OCHOBe
Bcex 0e3 MCKJIOUEHHUS IIPOIEeCCOB MPOEKTHON MesATeNb-
HOCTH, OIpeAeNdArIneil yCJI0oBUA U 3aTparuBarolmei
3aKOHOMEPHOCTU JOCTHIKEHUS pPe3yJibTaTa IIPOMU3BOJ-
CTBEHHO-XO03AHCTBEHHOII JesSTeJbHOCTH IIPOEKTHBIX
Tpymm, ABJadeTcsa 3amada dPdeKTuBHOTO (GOPMUPOBA-
HUS KOMaHJ, YTO B BBICIIEll CTeIeHU aKTyaJbHO IJIs
yBeJIINUYEeHUS SKCIOPTA IIPOrpaMMHOr0 obecIleueHms,
a TaksKe MU(PPOBU3AIN OTEUECTBEHHON SKOHOMUKY IJIs
peleHus 3amay IPUOPUTETHLIX HATPABICHUH Pa3BUTHUS
HAYKU U TeXHUKHU, B TOM UHCJE BO B3aUMOMAEHCTBUM
yeJ0BEeKa M MH(GOPMAIIMOHHBIX TeXHOJIOTU, YeslOBeKa
U KOJIJIEKTHBA, MEKJINUYHOCTHOI'O B3anMogelicTeusa. Ha
CEeTONHAINHEM dTale pasBUTHUSA HHGOPMATHU3AIMU Ha-
3pejia He0OXOAMMOCTD OIIEHKHU YPOBHS HCIOJIb30BAHUS
YeJIOBEUECKOT0 KamnuTaja (ICHXO0JOrMYecKre CBOCTBa
YeJIOBeKa, IPodeCCHOHAIN3M, YPOBEHb KOMIIETEHTHO-

CTH) C I[eJIBI0 CO3aHUA IPOEKTHBIX KOMAaH/ OTHOCUTEb-
Ho 3amaun paspaborku UT-tipogykToB. PerteHue nanHoi
mpo0JsieMbl IIpejJaraeTca B IIPMMEHEHUH MEeTOJUKH
aKMeO0JIOT0-KOMIIETEHTHOCTHOTO IIOX0/a K OIleHKe
npodeccuoHAIbHOTO PA3BUTHS CIIEIMAJIHUCTOB.
BHYTpeHHIOI [eATeNbHOCTh OPTaHU3AIlNU, UCXOMAA
u3 crmocoba pellleHus 3afad, MOCTABJIEHHBIX Iepe] Hell,
MOJKHO Pas[eJInTh Ha IBa OCHOBHBIX BUJA: OllepaIlOHHAA
u npoexkTHadA. OnepayuoHHas 0eamenbHOCMb HAXOLUT
CBOE IPUMeHEeHNe, KOT/[a YCIOBU, B KOTOPBIX HAXOAATCS
YJIeHbl OPTaHMBAIVY, XOPOIIIO0 M3BECTHHI U CTAOMJIbHEI,
KOT'/la IIPOMBBOJICTBEHHBIE OIlePAIlU¥l XOPOIIO M3yYeHbI
¥ HEOJHOKPATHO MCIBITAHbI, 8 (QYHKIINY MCIOTHUTEEeH
ompeesieHbI ¥ TOCTOAHHEI [1, 2]. B aToM ciryuae ocHOBOI
9(pdHeKTUBHOCTH CIYIKAT Y3Kas ClIeUaaInu3anus 1 I0BbI-
1IeHre KOMIIeTeHITUY ItepcoHasa. IIpoexkm — BpeMeHHOe
IpeIpuATHe, TPeIHA3HAUCHHOE /IS CO3JaHMA YHUKAb-
HBIX IIPOAYKTOB, YCJIYT MJIN IOJIYUEHUSA Pe3yabTaToB [3].
OnepanuoHHaa AeATETBHOCTh U IIPOEKTHI Pa3JIH-
YaTCA TJIABHBIM 00pPasoM TeM, UTO OIepaIriOHHAsA
IeATeJIbHOCTh — 9TO IPOJOJIKAIOIUIICA BO BPEeMEHH!
¥ TOBTOPAIOMINNCA IPOIECC, B TO BPEMA KaK IPOEKTHI
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SBJSIOTCA BPEMEHHBIMU ¥ YHUKAJbHBIMU. Ecaum ObI
pesyJabTaThl IPOeKTa He HOCUJIUW YHUKAJBHBIN Xapak-
Tep, paboTy M0 UX HOCTUIKEHUIO MOYKHO OBLIO GBI UeTKO
peryiaMeHTHPOBATh, YCTAHOBUTH IIPOM3BOACTBEHHBIE
HOPMATUBBI U PEAIN30BLIBATH B PAMKAaX OIePaIliOHHOMN
JIeSATeJLHOCTH.
Wrak, 3amaua mpoexkTa CBOAUTCS K TOMY, UTOOBI
IOCTUYb KOHKPETHOH OM3Hec-IeJn, KOTOPOIi IpucyIa
YHUKAJbHOCTh W JJIA JOCTHKEHUS KOTOPOM eCcTb KOH-
KpeTHbIe BpeMeHHBIe PaMKH, B TO BpeMsa KakK 3amaueit
OIlepaIMoOHHON AesATeNbHOCTH SBJAETCA obecreueHue
HOPMAaJILHOTO TeueHus Ous3Heca, IeJd KOTOPOTO II0-
BTOPSIOTCSA KaMKIBIN OIpe/eJIeHHBINH Mepro]] BpeMeHM.
Ilpu mocTuikeHMU IeJu IIPOoeKTa HeoOXOAMMO COOJIIO-
JIeHIe OTPAHUUYEHUI «KeJe3HOTO0 TPeyroJbHuKa» [4].
ITO 0O3HAYAET, YTO HU OAWH M3 YIJOB TPEYTrOJbHUKA
(GromkeT, BpeMsa U KauecTBO) He MOXKeT ObITh M3MeHeH
0e3 OKasaHUs BIUSHUA HA IPYTHE.
Ilsis1 BBITTOSTHEHUA Tpe6oBaHUIT TAKOTO Posa He06X0-
MO TPaMOTHO ITOAOUTH K (GOPMUPOBAHUIO CIAIKEHHOTO
KoJutekTrBa. Kak moKasbIBaeT MpaKTUKa, 00JIbIIITE KOM-
MaHUU 10 IPOMU3BOJCTBY IIPOrPAMMHOTO OOecIeueHus
YCIIEIITHO OCYIIECTBJIAIOT MAacCIITa0HOe IIPOU3BOJCTBO
Maccos02zo npodyKma STOM OTPACIH, HO UHHOBAUUOHHDbLE
paspabomku co3aaioTcA UMEHHO MaJIBIMU MTPOeKTHBIMU
rpymnnamu [5]. Takum rpynmam He TpeGyoTCs JOPOTOCTO-
sitiee 000Py0BaHMe U ITOMEIe N, a KII0UeBbIM (haKTo-
pOM ycIiexa CTAaHOBUTCS OPTaHU3aIINsI B3auMOJeMCTBU A
BHYTDPH 9TuX rpynn. I7o0 manoii npoekmuoil zpynnoii
8 00UeMm cayiae nPpuUHAMO NOHUMAMb NEePCOHAL, 00Bedu-
HeHHbLU 8 UHMepecax peuleHus onpedeieHHOU 3a0aiu,
umerwull 0ns 3mozo Heobxo0umvle 3HAHUS, YMEHUS
U HaB8blKU U 8/1a0eW ULl KOHKPEeMHLLMU 02PAHUYeHHbL-
Mu evi0esenHbimu pecypcamu [6].
Kaxkasiii mpoeKkT paspabOoTKM IPOrpaMMHOro ole-
CIIeUeHUsI MMeeT CBOI0 OPTraHU3aIMOHHYIO CTPYKTYDPY,
KOTOopasi ompefiesiseT pacipefeieHre OTBeTCTBEHHOCTHI
U OJHO3HAUYHOE oIlpefiesieHre (PyHKIUM, 00si3aHHOCTEH
¥ 33714 CPeSul YUAaCTHUKOB IIPOeKTa [ 7], Belb yCIIeX Ipo-
eKTOB B c(hepe mH(POPMAIITMOHHBIX TeXHOJIOTUI 3aBUCUT
OT TPaMOTHOTO pacIipefiejieHUA B HEM POJiel M BKJajaa
KayKI0T0 YUaCTHUKA. OTO HEOTheMJIeMas XapaKTePUCTH-
Ka BBICOKO9((PeKTuBHON KoMaHAbl. Ilo sToll mpuumme
VMEHHO POJIeBO# MOAX0a K (hOpMUPOBAHUIO KOMAHIBI
OKa3bIBaeTcs HamboJiee TPAKTUUHBIM.
Poau u otBeTcTBeHHOCTH yuacTHUKOB UT-11poekTa
MOKHO Pa3gesIuTh Ha MATH TPYIIN:
1) ynpasaenue — omnpezneneHre TPON3BOACTBEHHBIX
IPOIIECCOB U yIIpaBJeHUE UMU;

2) anaaus3 — u3BJIeUeHUE, JOKYMEHTUPOBAHYE U CO-
MPOBOXKIEHTE TPEOOBAHUM K MIPOAYKTY;

3) npouszsodcmeo — MPOEKTUPOBaAHUE U Pa3paboTKa
I10;

4) mecmupoearue — tectupoBanue I10;

5) obecneuenue — TPOUBBOACTBO JAOIOJHUTEIbHBIX
MPOAYKTOB U YCJYT.

Kaxxkmasa rpynma BrJaouYaeT B cebs OT OJHOI 10 He-
CKOJIBKUX POJIell, KOTOphle aKTUBHO B3aUMOLEHCTBYIOT
IPYT C APYTOM [JiA MOCTHKEHUSA IEJU W BBITOJHEHUS
3a/au IPOEKTA.

IIpenmoo:KuM, HaM IPEACTOUT PEaJTN30BaATh IPOEKT
B chepe nHOOPMAITMOHHBIX TexHoJorui. [lyg aToro mo-
TpebyeTcs yCIelHasa BbICOKONIPOodecCOHAIbHASA KOMaH-
na. Kak Obl0 ckasaHO paHee, POJIM U OTBETCTBEHHOCTH
yuacTHUKOB UT-ipoekTa pasmeseHbl Ha HOATH TPYIII.
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B rpynny ynpaBiaeHus OyneT BXOZUTH PYK060-
dumend npoexkma, KOTOPHIH GopMUpYyeT ILTAHBI, 3a-
KJII0UaeT JOTOBOP HA PaspaboTKy CUCTEMBI, BHIIOJIHIET
yIpaBiieHre ¥ KOHTPOJIb HAJA XOJ0M BBITTOJHEHUS IIPO-
€KTa, OTBeYaeT 3a B3aUMOJEICTBUE C 3aKa3YUKOM.

B rpynmy aHanuza BXOZUT CUCMEMHBLU AHALU-
muk, o6s3aHHOCTH KOTOPOTO 3aKJIOUAITCA B cOope
TpeboBaHUI 3aKa3uMKa U IIepeBOJ| TPeOOBaHUII K IIPO-
IYKTY B QYHKIIMOHAJbHBIEe TpeboBauus K I10.

IIpousBoacTBeHHas Tpymnma OyaeT BKJIOUYATH CJe-
IVIOIIVE POJIN:

® cucmemHblil apxXumMexmop — OoTBeYaeT 3a paspa-
0OTKY TEXHUUYECKOUN KOHIIEIIIINU CUCTEMBI, OIIpe-
nesseT GYHKIIMOHAIbHBIE U He(YHKIINOHAIbHBIE
TpPeOOBaHUA K CUCTEMeE, a TaAK)Ke TEXHOJIOTHIO ee
HCIIOJIb30BAHUA; 3aJaeT apXUTEKTYPy CHUCTEMBI
¥ HECeT OTBETCTBEHHOCTDH 32 COOTBETCTBUE MOJe-
JIell cUCTeMBbl 3aJJaHHON apXUTEKType;

* NPOEKMuUpOSU,UK — B ero 00I3aHHOCTH BXOJAT
MIPOEKTUPOBaHNE KOMIIOHEHTOB U MOJCUCTEM B CO-
OTBETCTBUU C OOIIEH apXUTEeKTypOii, pa3paboTKa
apPXUTEKTYPHO 3HAUMMBIX MOAYJIEH;

e pa3pabomuukr — ero poJib 3aKJIIYAETCS B IPO-
eKTUPOBAHUM U OTJAAKE OTAEJNbHBIX MOIYJIei
CHCTEeMBbI, a TaKiKe UX peajus3aluyd B BUIE IIPO-
rpaMMHOTO 00ecIleueHUs.

B rpynmny TectupoBaHus 6yneT BXOTUTL MeCniupos-

W UK, KOTOPBIN paspabaTsiBaeT TECTHI U TECTUPYET MOAY-
JIV CCTEMBI ¥ pa3paboTaHHOe ITPOrpaMMHOe 00ecIieueHue.

I'pynna o6ecneuenus 6yzeT BKIOYATD CIELYIOIIIE
poJiu:

e Jdu3ailinep — ero o0A3aHHOCTH 3aKJIIOUAETCH

B co3maHUU rpadUYeCKUX MAKeTOB [IJA Pa3aud-
HBIX MOJYJIell CHCTeMBI;

e mexHu4YecKuil nucamenb — TOTOBUT JOKYMEH-
TalMIo0 AJIA I0Jb30BaTeseil HAa paspaboTaHHYIO
CHCTEeMY; B KOMILIEKT JOKYMEHTaI[i! MOTYT BXO-
IUTh TEXHOJOTUUYECKHEe WHCTPYKIIUU, PYKOBOJ-
CTBa TOJb30BATEJNA, AAMUHUCTPATOPA CHUCTEMBI
uT. I.

® cucmemHublll UHMeZPamop — ero pojb 3aKJIO-
yaeTcsi B COOPKe BepCUil 1 BRIIYCKE BePCHUii Ioce
TeCTUPOBAHUS.

Ha ceromuaniauii [eHb KOpeHHbIEe NU3MEHEeHUS B 9KO-
HOMHUUECKOI cdepe PocCuiicKoro odImiecTBa TPeOyIoT
HAYYHOTO TOJXO0Aa K IIePEOCMBICIEHUIO YCTOSBIIUXCS
COIMAJILHBIX HOpM. BaskHeiimei 06/1acTbi0 B IIPOCTPAH-
CTBe COIIMATbHBIX OTHOIIIEHUH ABJISETCSA B3aMMO/ECTBIE
BHYTPHU TPYAOBOTO KoJIeKTHBa. OT COIMaIbHO-TICUXO-
JIOTUYECKOIl aTMoc(epsl B KOJIJIEKTUBE, OT cuenupuKu
OpPraHM3aIrMOHHON KYJbTYPHI BO MHOTOM B3aBUCUT He
TOJIBKO 3()(eKTUBHOCTh COBMECTHOU AEATEIHLHOCTH, BbI-
packaroIeiicsa B 9KOHOMIYECKHUX IIOKa3aTeIAX, HO TAKIKe
OTHOIIIEHNE COTPYAHUKOB K CBOeil paboTe, 9MOIIIOHAIb-
HBIII HACTPOIl, BHEIIHAS MOTHUBAIUS W, B KOHEUHOM
HUTOre, YAOBJIETBOPEHHOCTh PaboToii. CormaabHO-IICUXO0-
JIOTUYECKU KJIUMAT UTPAET CYIIeCTBEHHYIO POJIb B ILJIa-
He CO3MaHUA KOPIOPATUBHON KYJIbTYPHI U TOBBIIIIEHUA
3¢ PpeKTUBHOCTI (PYHKIIMOHUPOBAHUA KOJIJIEKTHUBA,
00beUHEeHHOTO 0011Tei 1eabi0. ComuantbHO-IICUX0I0TH-
YyecKUil KIUMaT U 3agaun (GPOPMUPOBAHUSA KOJJIEKTUBOB
B HACTOSAINEE BPeMs SBJSIOTCSA MIPEIMEeTOM WU3YUeHUS
MHOTHUX HCCJIefloBaTeseli (cM., Hampumep, [8—16]).

Hamee mokaskeM, Kak (opMupyercs OopraHuU3allu-
OHHAs CTPYKTypa KOMAaHIBI IIPOEKTa, OTPaKaroIias
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BHYTPEHHee YCTPOMCTBO KOMAaHIAbl M paclpejeieHue
tpyza. Torga OymeT HATJIAIHO BALHO IPOQeCcCHOHAbL-
HO€ B3aMMO/eiiCcTBIe IPYIIN KOMAHALI U €€ OTAEeIbHBIX
YJIEHOB MEXKIY COOOIi.

Mounck npodeccrnoHanbHbIX KOMMYHMKaLNIA
1 B3aMOAeNCTBUIN MeXxAay YieHamun
KoMaHAbl ¢ npumeHeHnem Project Network
Diagram (PND)

Bocnoanssyemca merogom Project Network Diagram
(PND) — ceteBnIiM rpadukoM (ceTeBoii mAuarpamMmoir)
MpoeKTa, MpegHa3HAUEHHBLIM AJA OJaHUPOBAHUSA
U yupaBJeHWs 3amauaMu npoekTa. OJHUM M3 3TAIOB
JaHHOTO MEeTOJa SBJISETCS CO3JaHUe 3aJay B IIPOEKTe
[17] m oTobpaskenue oTHoIeHUHN Mexxkay Humu. Cosxma-
HIUe CcBA3eW MeKIy 3amadaMu obpasyeT 3aBUCHUMOCTU
3aay W, KaK CJeNCTBUE, 3aBUCUMOCTH U Ipodeccro-
HaJbHBIE OTHOIIIEHUA MeXKIy UJeHaMU KOMAaH[bI.

PND wmmeer ueThbIpe THUIIA OTHOIIIEHUII MEKIY 3a-
mauamu [14]:

1) SS: Start-To-Start (pmuc. 1, a) — 3aBUCUMOCTH
MeKIy ABYMs 3amadyaMu, IIPU KOTOPOU mpen-
HIECTBYIOWIAA 3a7aua JOJIKHA HayaTbCA O TOTO,
KaK MOJKeT HAuaThCA TMOCTeAYIONIas 3a7a4a;

2) FF: Finish-To-Finish (puc. 1, 6) — 3aBucuMOCTb
MeKJy ABYMS 3aJlauaMu, IIPU KOTOPOI MpeIiie-
CTBYIOIaA 3alaua JOJIKHA 3aKOHUUTHCA 0 TOTO,
KaK 3aKOHUYUTCA IOCJeAYIONIasa 3amaua;

3) FS: Finish-To-Start (puc. 1, 8) — 3aBUCUMOCTH
Me:KAy OBYMs 3aflauaMu, IIPU KOTOPOU IIpejliie-
CTBYIOIIAA 3a7a4a JOIKHA 3aKOHUUTHCS IO TOTO,
KaK MOJKeT HAuaThCA TMOCIEeAYIONIas 3a7aua;

4) SF: Start-To-Finish (puc. 1, 2) — 3aBuUCHMOCTH
MeKJy ABYMS 3aJlauaMu, IIPU KOTOPOI IpeIie-
CTBYIOIIIAs 3aZlaua JOJIKHA HAUaThCA 0 TOTO0, KaK
TIOCJIeyIolas 3aJjaua MOYKeT 3aKOHUUTHCA.

a)
S5: Start-To-Start

st ymoberBa ObLTa chopmMupoBaHa Tabsuria (tadsu. 1),
IEePBBII CTOJIOEIl U IIepBas CTPOKA KOTOPOI COaep:KaT
Ha3BaHUA poJiell B KomaHge. Ha poau, mepeuncieHHbIe
B IIEPBOM CTOJIOIE, BO3JIOYKEHA 00A3aHHOCTD BHITIOJTHEHU
mpeJIecTByoel 3agaun, HAa POJIH, MMEePeUNCIeHHBIe
B IIEPBOY CTPOKeE, BO3JIOKEHA 00A3aHHOCTD BHITIOJIHEHU S
nociaexnyroiien sagaun. Vcxoas us aToro, As4eiKy Tadsu-
1Bl OYAYT 3aMIOJHATHCA TUIAMU OTHOIIEHUN MEXKAY 3a-
mauamu B Mmetoauke PND, mogpasymeBas mop 3agauyaMu
3alauM uJeHa KOMaHAbl, HA3HAUEHHOT'O OTBETCTBEHHBIM
3a BBITIOJIHEHUE 3aZjaum JiIo6oro poma. B muTore Takum
croco6oM OyAYT PACCMOTPEHBI B3BAaMMOAEUCTBUA KasKI0r0
YjieHa TPYAOBOIO KOJLIEKTUBA APYT C APYT'OM, IIOCJIE Uero
B IIOCJIEIYIOIIEM MOXKHO Oy 1eT IPUCTYIIUTh K (hOPMUPO-
BaHUIO OPTraHUBAIMOHHON CTPYKTYPHl KOMAHIbI.

PaccmoTpum moceoBaTeIbHO OTHOIIIEHUA MEMKIY
yjJeHaMU KOMaHABI U HAUYHEM cO CTPOKU «CHUCTeMHBIN
AHATUTHUK» .

CucTeMHBIN aHAJIUTUK IPOUSBOAUT (hOPMUPOBAHIE
TpeboBaHUI 3aKa3uMKa, aHAIU3UPYET UX U HAXOIUT
nyTy ux peanusanuu. Ilajee HEOOXOAUMO COCTABUTH
JOKYMEHT C YTBEPIKJEHHOU CTPYKTYPOU IIPOEKTa. ITOT
IOKYMEHT HeoO0XoauMo OymeT corjacoBaThb C PYKOBO-
JUTEJeM IIPOEKTa, AJIA TOTO UYTOOBI OH HAa CJEAYIOIEeM
miare CMOT CILJIAHHPOBATh X0 Pab0ThI. TO XapaKTepPHO
s FS-cBA3M MeXKAy CUCTEMHBIM aHAJTUTUKOM U PYKO-
BOIUTEJIEM IIPOEKTA.

Ecnu cTpyKTypa IpoeKTa yTBep:KIeHa PYKOBO-
OUTEJeM, TO CHUCTeMHBIN AHAJUTUK JOJKEeH MAOHECTH
TPebOBaHUA 3aKA3UNKA J0 IMPOU3BOJCTBEHHOM I'PYIIMIEI
(cHUCTEMHOTO apXUTEKTOPA, IIPOEKTUPOBIIUKA U pPas-
paboTumka), KOTOopas 3aTeM IiepeigeT K paspaboTke
Bepcuu I10. ITosToMmy B JaHHOM cayduae TaKiKe IIpocCJe-
sxuBaeTcsa FS-cBA3b CHCTEMHOTO aHAJIUTUKA CO BCEMU
UyJeHaMU MPOM3BOACTBEHHOM I'PYIIMEI.

AnanornuyHasi CBA3b yCTAHOBJEHA B OTHOIIEHUU
CHCTEMHOT0 aHaJWTHKa ¢ guiaiinepoM. Tak Kak Ha
JaHHOM dTalle YK€ M3BECTHBHI IPEAIMOUTEeHNs 3aKa3um-

6)
FF: Finish-To-Finish

B
) FS: Finish-To-Start
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) SF: Start-To-Finish

Successor

Puc. 1. Omuowenusn mexncdy 3adavamu
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Tabauua 1
B3aumogeincTBua Mexay YneHamm KOMaHZbl COrflacHO TUMY OTHOLIEHWIA BO3/I0XKEHHbIX Ha HMX 3aAay
OTBETCTBEHHBIH 32 IIOCIEAYIONIYIO 33424y

OTBeTCTBEHHBII

sa mpexmectsy- | Cuerem- Pykoso- Cucren- | Cucreu- IIpoexru- | PaspaGor- , TecTupos- Texmn-

IOIIyIO 3azady | HBL aHa- e | HPUA ap- | Hblit mH- pR— R Iusaitaep e yecKuit

JIUTHUK A xurexrop | Terparop | PO I IucaTelb

Cucremspiit FS, SS FS — FS FS FS — FS, SS
aHATUTHK
Pykosogurens FS FS FS FS FS FS FS FS, SS
Cucremspid — ss — FS FS FS _ FS, SS
apXUTEKTOP
CucreMHBII . s . . . . FS FS, SS
MHTerparop
IIpoeKTUpPOBIITUK — SS — — FS FS — FS, SS
PaspaboTunk FS SS FF FS — — FS FS, SS
Husaituep — SS — — — FS — FS, SS
TecTupoOBIIUK — SS — — — FS — FS, SS
TexHUUECKUA
nucaTenshb . SS o . . . . .

Ka K II0JIb30BaTEJbCKOMY MHTep(delicy, AusaiiHep yiKe
MOKeT HauaTh CO3[aBaTh rpaduuecKkue MaKeThbl.

PyKoBoauTes b MPoeKTa IJIAHUPYET X0 paboThI HAJ
MIPOEKTOM, pacIpefesseT 3afauud MeKIy dJIeHaMu KO-
maugbpl. TakuM o0pasoM, 3lech SBHO ITPOCJIE:KUBAETCS
FS-cBsA3b HemocpeACTBEHHO C KayKIbIM UJIEHOM KOMAaH/IbI.

ITociie BBIZleIeHUS TPeOOBAHMMA, IOAJIEKAIIINX Pa3-
paboTke B paMKax Hekoropoit Bepcuu IIO, B paboty
aKTUBHO TOIKJIOUAETCA CHUCTEMHBIM apXUTEKTOp, CO-
CTaBJIAA OeTaJbHBIN IIJIaH pa3paboTKU 3TOH Bepcuu
¥ CTPOS ee apXUTEeKTYpPy. 3aTeM MPOeKTUPOBIIUK U Pas-
paboTUMK, 03HAKOMUBIIINCH C 3aJIAHNPOBAHHON apXu-
TEKTYPOU HPUJIOKEHUS, IPUCTYIAIOT K ee IIOIIaroBoi
peanusamuu. To ecTh TPOEKTUPOBIIUK 1 PaspaboOTUNK
He MOTYT NMPUCTYIUTh K peajusalui, He JOXKJAaBIINCH
TOTOBOM apXUTEKTYPHOW Mojenm Bepcuu. THII OTHO-
IIeHUs CUCTEMHOT0 apXUTEKTOPa ¢ IPOEKTUPOBIIINKOM
¥ pas3paboTunKOM cooTBeTcTByeT FS-cBsA3H.

IIpu hopMUpPOBaHUU APXUTEKTYPHI BOBHUKAIOT TI0-
TPe6GHOCTH B MOAUDUIIUPOBAHUY AU3aiiHA TPOTPaMMHO-
ro mMpoAyKTa. B cooTBeTCcTBUU € 3TUM (PAKTOM MEIKIY
CHCTEMHBLIM apXUTEKTOPOM U JU3aiiHepPOM TaKiKe ycTa-
HaBiauBaerca FS-cBaA3b.

CucteMHBII MHTErpaTop, coOpaB BepPCUIO, OTIIPAaB-
JIsieT ee Ha TeCTUPOBAHWE TEeCTUPOBINUKY. Bepcus
MPOAYKTa MOJKET OBITH IIPOTECTHUPOBAHA TOJBKO IIOCJIE
ee cOopku. B mamHOM ciydae sl 3aBUCUMOCTHU 3akad
xapakTepHa FS-cBA3b MeXK/Iy CUCTEeMHBIM HHTEIPATOPOM
1 TeCTUPOBIITUKOM.

st Toro uT0OBI peasn30BaTh OTAEJIbHBIN MOIYJIb
001I1el 3aIlJIaHNPOBAHHON apXUTEKTYPhI paspabaTbiBae-
moro I1O, IpoeKTUPOBIIUK BLIIOJIHSIET JeTalbHOE IIPO-
eKTHPOBaHME JAaHHOTO MOAYJISI X TOJIbKO II0TOM IIepeIaeT
pesyJabTaT cBoeil paboThl Pa3paboTUNKY, KOTOPBIA IOTOB
K 3TOMY MOMEHTY Peajun30BaTh JaHHBIN MOAYJIb B BUIE
KoJa. B aToM cayuae 3aBUCUMOCTD 3aflay IPOABJIAETCA
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B Bume FS-cBA3u, Tak Kaxk paspabOTUMK MOJKET IIPU-
CTYIUTb K CBOEHM YacTH 3aJaHUA TOJHKO TOTZAA, KOTnaa
MTPOEKTUPOBIIUK CIIPOEKTUPYET OTAEJIbHBIN MOIYJIb.

Kax m B ciyuae (popMUDPOBAHUSA apXUTEKTYPBHI
MIpoeKTa, IPU IPOEKTUPOBAHUU OTAEJIbHBIX MOIYJIei
paspabarsiBaemoro IIO He HCKJIHOUYEeHA IOTPEOHOCTH
B uacTuuHOUM Moxudukramuu nusaiiana I10. IlosTomy
MEeXKJy MPOEKTUPOBIIUKOM M NU3AaNHEPOM YCTAHABJIM-
Baerca FS-cBA3b.

3ayacTyio IpoeKT paspabaTsiBaeTcs moatamso [18].
Ha mpoTsskeHuu peanmsanuu paspadOTUMKOM OIHOM
YacTH apXUTEKTOP MIPOBEpPSET KAauecTBO KOAA W COOT-
BETCTBUE apXUTEKType MPOeKTa. APXUTEKTOP He MOXKET
3aKOHUHUTEL IIPOBEPKY, IIOKA PaspabO0TUMK IIOJHOCTHIO
He peasusyeT ogquH MonyJab. CiaenoBaTesbHO, MEKIY
paspaboTYMKOM M CHUCTEMHBIM apXUTEKTOPOM yCTa-
naBauBaercsa FF-cBasn. Kpome sroro kKaskmas dacTb,
peanu3oBaHHAA pPaspabOTUYMKOM, OTIPABJISETCS Ha
TecTUpoBaHUe. B CBA3M ¢ 3TUM MeXKIy PaspaboTUMKOM
U TEeCTUPOBIIUKOM yKasbiBaeM FS-cBa3b.

ITocne peammsarnuu Bcex dacTeil paspaboTUMK [e-
MOHCTPUPYET pas3paboTaHHBIN (GYHKIIMOHAJ CUCTEMHOMY
QHAJIUTUKY — IIPOMCXOAUT KOHIIENITYaJbHOE TEeCTUPO-
BaHUe, T. €. TECTUPOBAHWE HA IIPEIMET COOTBETCTBUS
MOTPe6HOCTAM moJab3oBaTe seli. Mexay paspadoTUNKOM
U CUCTEMHBIM aHAJUTUKOM ycTaHaBauBaeTca F'S-cBa3b,
TaK KaK aHAJUTUK HAXOJUTCSA B COCTOAHUU OKUIAHUS,
MoKa paspaboTumK He peanausdyer (GYHKIIMOHAJ BCeX
MOJyJiell TPOrPaMMHOTO IIPOAYKTa.

B ciyuae yCmemrHoro KoHIENTYyaJIbHOTO TeCTUPOBA-
HUSA pas3pabOTUYUK IepemaeT KaKJblii pean30BaHHBIN
MOJAYJb CHUCTEMHOMY WHTErpaTopy, KOTOPBIA IPOU3-
BOAUT cOOpKy Bepcuii. COopka HeBo3MOKHA 6e3 abco-
JIIOTHOUM peayM3aliyd BCeX MOIYJiell, COOTBETCTBEHHO,
MeKIy PaspaboOTUYMKOM ¥ CHCTEMHBIM HHTErpaToOpoM
3aBUCUMOCTD IIPOSABIIsAETCS B Buae FS-cBsa3u.

Husaiinep, cos3maB rpapuuecKyio MOIeab IPUI0Ke-
HUSA, IepefaeT ee paspaboOTUMKY, YTOOBI TOT OGOPMUII
ITaHHYIO MOJeb B Bue Koxa. OueBUAHO, MEXKIY AU3aii-
HEpOM U pas3paboTUMKOM Ipocie:kuBaerca FS-cBa3b.

3aBUCHUMOCTh MEXKIY TECTHPOBIIUKOM U pas3padoT-
YUKOM uMeeT Buj FS-cBsfA3u, TaK KaK eCJIu TeCT IIPOIi-
IeH YCIIeITHO, UTO KacaeMo KaK OTHEeJbHBIX MOIyJei
I10, Tak m coOpaHHOU BepcUU, TO BECh TECTUPYEMBIH
MaTepuasl OTIIPABJAETCS Pas3paboTUYMKy Ha TOPabOTKY
TOJIBKO IIOCJIE€ TOT0, KAaK TECTUPOBIIUK IIOJHOCTHIO 3a-
BEPIIUT CBOIO YacTh PAabOTHI.

PykoBoauTe b mpoeKTa MOMKET KOOPAWHUPOBATH
IeficTBUA KasKIOTO ujJeHa KOMAHIBI ITOCJe TOTOo, Kak
YJeHbl KOMaHIbl ViKe MPEeAIPUHAIN KaKue-Iudo aeii-
ctBud. [losToMy B cTOoJIOIE ¢ 3arosioBKoM «PykKoBomm-
TeJIb IPOeKTa» (PUKCUPYEM THUII OTHOIIEHUA SS.

TexHUUYECKU MUCATEJTb HA MPOTAKEHUU KarKIOT0
arana paspaborku IIO BemeT pasjaMYHOTO poAa HOKY-
meHTanuo. OH MOKET COCTaBIATb OTUETHI, AKThI U €I
YTO-TO MOJOOHOE KaK y:Ke BO BpeMs IIpollecca padoThI
OZHOTO W3 YJIEHOB KOMAH[bI, TAK ¥ ITIOCJE ITOJIHOTO 3a-
BepieHus paboTel. B ¢BA3M ¢ 3TMM Bce KOMAaHIHBIE
posu MMEIOT C TeXHUUYECKUM IMucaTeleM, Kak C ueso-
BEKOM, OTBETCTBEHHBLIM 3a MOCJEAYIOIIre 3amauu, SS-
u FS-tunsl cBazeii.

Eciu HUKaKo# 3aBUCUMOCTUA MEKIY 3aJadyaMu, OT-
BETCTBEHHOCTDH 34 BBIIIOJIHEHNE KOTOPBIX BO3JIOKEHA Ha
Kakoro-jmbo ujeHa KOMaHIbl, He CYIIIeCTBYET, B AUeiiKe
TaOJUIIBI CTABUM 3HAK MHUHYC «—».

MpuMmeHeHVe aKMeONIOro-KOMNeTeHTHOCTHOro
noaxopa C Lesblo yCTaHOBJIEHUA NCUXOTUMNOB
NNYHOCTEI, NOAXOAALMNX NOA KOHKPETHYIO
KOMaHJAHYI0 posib

B ycnoBusax nmepexozna Poccun K mocTuHIyCTPUATE-
HOMY OOIIeCTBY HAMOOJIBIIIEH SKOHOMUYECKOH a(pheKTUB-
HOCTH, OPTaHU3AIMOHHON YCTOMYMBOCTH U B KOHEUHOM
cueTe YCIEITHOCTH JOOMBAIOTCA TPYAOBbIE KOJJIEKTUBEI
B (popmaTe MaJbIX MMPOEKTHBIX rpymnmn. He ciayuaiimo
TaKo! IMOAXOM HAXOAUT Bce 0OJblllee TMPUMeHEHUe
[19—22] B mOATOTOBKE BBHICOKOKBAIMMPUITMPOBAHHBIX
CTIeIMaNNCTOB, KOTJa MPaKTUYeCKUe W CeMUHApPCKUe
3aHATUA 3aYACTYI0 OPraHU3YIOTCSI By3aMu fae-(paKTo 1Mo
TEXHOJIOTUY MAJbIX MPOEKTHBIX I'PYIII.

KomangooOpasoBaHnme — 95TO JOBOJBHO CJIOKHBIN
mpoIiece, K KOTOPOMY HEOOXOAMMO MOAOUTH ¢ OOJBIIION
OTBETCTBEHHOCTHIO. [Ipu peasmsaiiuu IPOEKTOB BCerza
TPeOyI0TCA BEICOKOKBATN(DUIINPOBAHHEIE CIIEIINAIUCTHI,
TOTOBBIE K JIIOOBIM MCIBITAHUSIM U HECTAHAAPTHBIM Ts-
JKeJbIM ycaoBuaM. Ha camMoMm fesie ycmex 3aBUCUT He
TOJIBKO OT KOMIIETEHTHOCTHU CIIEITNAINCTOB, B KOMAHI00-
OpasoBaHUM HYKHO, HeHCTBUTEIbLHO, YUNTHIBATH MHOI'TE
BeIu: Mcuxo(pu3n0JOrnYecKre PeCypPChl UeJI0BeKa, ero
npodeccuoHanudM [23] u ApPyrue CKPBHITHIE Pe3ePBBI
JINYHOCTH.

IIpu cosmaHuM KOMAaHABLI TMPUMEHAETCA AaKMeOJo-
TO-KOMIETEeHTHOCTHRIN IIoAXon. B ero ocuHose Jjeixar
padorer K. T'. FOura. ITo yreep:xaenuio K. I'. IOura,
JIyUIlie BCETO Y UeJIOBeKAa MOJyUYaeTcs Ta JesATeJTbHOCTD,
K KOTOPO# OH mpeapacmoioxes. CoOOTBETCTBEHHO, €CTh
HeO6XOI[I/IMOCTB BBIABJIEHUA CUJIBHBIX U cna6mx CTOPOH
yej0BeKa. B CHMJIBHBIX CTOPOHAX U HAXOAUTCA CKJIOH-
HOCTb K KOHKDETHOMY BUAy HAeATeabHocTu. C IIeJbI0
BBISIBJIEHUS CUJIBLHBIX CTOPOH paspaboTaHa M IPOIILIA
ampobaIuio Ha MPaKTUKe TeCTUPYIoIas mIporpamMMa:
http://akmetest.ru/.

I[J1sT IPOCTOTHI TIOHUMAHUS 0003HAUEHUH TICUXO0JIOT -
YECKUX TUIIOB BBEJEHO ITOHATHE «I[BETOBON MHIUKATOP
IPePACIIONIOMKEHHOCTH K IesTeJbHOCTH». BBIIEISIIOT
YeThIpe OCHOBHBIX IIBETOBBIX WHAMKATOPA, KOTOPHIE pac-
IpeiesIeHbI 110 IPUHITUITY ICUXO0JOTHYECKUX YCTAHOBOK
skcTpaBepcuu u unTposepcuu (E/I) u ki1accoB — paru-
OHANBHBIX U MppanuoHanbHeIX (J/P) [24].

PE JE
3eJleHblll KpacHbuLU
PI JI

JHeeamolLil CUHUU

Puc. 2. Cexmopbl, coomeemcmeyowue yemvlpem y6emosvlm
undukamopam npedpacnoioreHHocmu K 0esmeibHoCmu
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Ha pucynke 2:
e OJKCTpaBepThI paruoHanbuble (JE) cBefeHs B Kpac-
HBI CEeKTOp;

e UHTPOBEPTHI panuoHanbHble (JI) — B cunHWHi
CEKTOp;

e UHTPOBEPTHI uppanuoHanbHbie (PI) — B :KeaThI
CEKTOpD;

e BKcTpaBepThl mppanuoHaabHbie (PE) — B 3ese-

HBIA CEKTOD.

i KaMgoro U3 4eThIPpEeX CEKTOPOB ¢ OOJIBIIION Be-
POSITHOCTBIO MOYKHO YTBEPIKIATh, UTO B HEM HAXOAUTCS
BEKTOP IPO(ecCHOHATHFHOIO PAa3BUTHUSA UEJOBEKa B CO-
OTBETCTBUHU C €r0 MeHeTUUECKUMH IIPeaAPaCIIOI0KEeHHO-
CTAMU, 3aJaTKaMU, HAKJIOHHOCTAMU U CIIOCOOHOCTAMU.
Ha6opy ncuxoorunuecKux mpeapacioio:KeHHOCTeH, AJs
IIPOCTOTHI IPUMEHEHUs Ha MPAaKTUKe, MbI OIIpefiessieM
I[BETOBOI MHAUKATOP BUAA AEATEJIbHOCTH, COOTBETCTBY-
IOIIUE IIBETY CeKTopa.

Tak, y mpejcraBuTesiell 3eJIeHOTO ceKTopa (9Kc-
TpaBepThl WPpPAIMOHAJIbHBIE) GOJIbIIE PA3BUTHI OIIY-
ImeHue W UHTYUIUSA, KPOMe TOro, OHU SBIAIOTCS
sKcTpaBepramMu. M3 TaKmxX HOJYYAITCA XOPOIIUE
MapKeToJIOTH, peKjJaMITuKku. OHU cII0COOHBI BHEIPATH
VHHOBAIIMOHHO-KPEATUBHLIE UJeU. JTO JIOAU, KOTOPHIE
JIy4Ille BceX 3HAIOT, UTO HEOOXOAMMO APYTUM U B UeM
OHU HYXKAalOTcA. Jalre Bcero KJIMEHT IIOCJe OOIeHusA
¢ TaKUM IPO(eCcCuOHATIOM OCTAETCA PaJ U He COKATIEeeT
0 IIOTPAYEHHBIX AeHbIraX.

YT00BI UTO-TO MIPOAATH, 9TO HYKHO IIPUAYMATD 1 130-
6pectu. [[is1 9TOI 1eau HAUIYUIIIM 00pa30M MMOAXOIAT
«KesTble» (MHTPOBEPTHI MPPAlMOHAJIBHBIE), MeHUAJb-

HBIMM aBTOPAMU OHU SBJISAIOTCA MUMEHHO ITOTOMY, UTO
OHU WHTPOBEPTHI C PA3BUTHLIMU (QDYHKITUAMY UHTYUIUN.
I'ny6orkoe o6mymbIBaHVE HIPOOGIEMBI X AaHAJIU3 BBIIOJI-
HEHHOU paboThl He COCTABAT AJIA HUX HUKAKOTO TPYyZAa.

Iyis mesiTeIbHOCTY B POJIM MeHeAKepa (YIIpaBJieHIa)
0oJIbllle BCErO MOAXOMAT SKCTPABEPTHI PAllOHAJIBHBIE
(«KpacHBIe»), UMeoIe IIPeJpPaCIoI0KeHHOCTh K Op-
raHU3aIUU KEeCTKOU perjaMeHTUPOBAHHON JeATelbHO-
cTu. ¥ HUX IOJIyYaeTcsa YCTaHABIUBATH IJIOJAOTBOPHBIE
B3aMMOOTHOIIIEHNA MEXKY MapKeTOJIOTaMy U aBTOPaMM
TIPOEKTOB.

Jlrogu, mpuHajIe:Kamie K WHTPOBEPTAM paIiuio-
HaJbHBIM («CUHUM>»), Haubojee IPUCIOCOOJEHbI AJs
YETKOr'0, CIIOKOMHOI'0, PAaIlOHAJLHOTO BUJA AEeATeNb-
HOCTU, OHU CIIOCOOHBI aHAJIU3UPOBATH 00JIbIIIE 00BEMBI
uHdopmanuu, He 00ATCA TsKeaou paboTel. «CuHUE»
CMOTYT YCTOMUYMBO COXPAHATE CO3MaHHYI0 cucreMy. OHHI
MOTYT OBITH, HAIPUMED, PUHAHCOBBIMU AUPEKTOPAMHU,
SKOHOMUCTaMu, Gyxraarepamu [25].

Takum oOpasom, mpodeccruoHaIbHASA MPUTOJHOCTH
YeJioOBeKa K KOHKPETHBIM BUAAM AEATEJbHOCTHU, YCJIO-
BUSAM TPYy/Ja U 00yUEeHUIO CBsI3aHA C €TI0 HAaKJOHHOCTAMU
u cuocobrocTamu [26, 27]. Haubonee sdpdexTrBHAA
IeATEeJBHOCTD YeJIOBeKa HAaXOJUTCSA B CBOEM IIBETOBOM
CEeKTOpe, OJJHOM U3 YeThIPeX.

PaHee MBI BBIACHUJIN ¥ NIPEJCTABUIU ONUCAHUE
00a3aHHOCTEN KaKAOW pPOJIM B HAIleM IPOTPAMMHOM
TIPOEKTe U ee Pof meATeabHOCTU. O0A3aHHOCTU Y BCEX
poJieii pasJUUYHBI, MOYKHO CKal3aTh, YTO KaKZas POJb
B KaKOI-TO CTEeIleHN YHUKAaJbHA. ¥ KOro-To pabora Tpe-
O0yeT KpeaTHMBHOCTHU, ¥ KOT0-TO — TJIYOOKOTO aHAJIM3a,

Tabauua 2
PacnpegeneHune 4BeTOBbIX UHANKATOPOB
Pou IIpeamouTuTeNbHBIH HefiTpanbublit HexenarenbHbIi
UHIVKATOD WHANKATOD WHANKATOD
3eJIeHbIN

PykoBoguTess mpoeKTa

CucTeMHBIN aHATIUTUK 3eJIeHbIit

CucTeMHBIN apXUTEKTOD

HKenrorit

Kemreriz

3eJIeHbIi

HenTerit

3eJIeHbIi

HKenrerit

3eJIeHbIH

HKenrerit

Kemrori

IIpoeKTUpPOBIIUK

Paspaboruuk

Huzaitaep 3eJIeHbIH
TecTupoBuIUK Kenrerit

CucreMHBIN UHTETPATOD

TexHUUecKUil nrcaTesb HKenrwrit

3eJIeHbIi

3eJIeHbli

HKenrwrit

3eJIeHbIH
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Y KOT0-TO — BBICOKOTO YPOBHS KOMMYHHKAaOEJIBHBIX
cmocoOHOCTeH, U T. A. B coorBercTBUHM C 5TUM ObLIa
cocTaBjieHa TabaUIla, TAe I KarKIOW PO YKasaHBI
TPU TUIIA [[BETOBLIX MHANKATOPOB: MPEAIOUTATEIbHBIH,
HeUTpaJIbHBIA U HeKeJaTelbHbIH (Taba. 2).

B npednoumumenvHom Tue HAXOZUTCSA IIBETOBOM
WHIUKATOP, IIPX KOTOPOM BHJ JeATEJTLHOCTU YeJIOBEKa
COOTBETCTBYET €ro MCUXOTUITY. ITO SHAUUT, UTO UEJIOBEK
HaXOJUTCS HA CBOEM MeCTe, 1 9TO Ta paboTa, ¢ KOTOPOit
OH OyZeT CIPaBJIATHCA XOPOIIIO, OT KOTOPOIl OH Oymaer
TOJIyYaTh yAOBOJILCTBUE.

B Hellmpanvrom TUIle HAXOAUTCA 1IBETOBOU MHIU-
KaTop, IPU KOTOPOM POJIb UeJIOBEKA B IIPOEKTE He COOT-
BETCTBYET €ro IICUXOTUILY, IIO3TOMY M MOTHUBAIlMOHHAA
COCTABJIAIOIIAA JUUYHOCTH K IIPEACTOAIIeH mpodeccro-
HAJbHOU IeATeJbHOCTH OyIeT HEeBBICOKA, HO IPU 3TOM
YeJOBEK B KaKOI-TO Mepe CMOJKET CIPABUTHCSA C BO3-
JIOKEHHBIMY Ha HEeTro 00sI3aHHOCTIMU.

B HexcenamenvnHom Tuile yKasaH I[BETOBOH WH-
IUKATOp, IPU KOTOPOM BUJ AeATEeJIbHOCTH UYesIOBeKa
COBEPIIIEHHO He COOTBETCTBYET ero ncuxoruiy. To ecThb
YeJIOBEK SIBHO 3aHMMAaeTCs He CBOWCTBEHHOUW eMy IIpo-
¢eccOHATBHOU IeATeIbHOCTHIO, 3aTpaunBas 0OJIbIIIOE
KOJINUECTBO 9HEPTUHU, B Pe3yJIbTaTe UeTO Pe3KO CHIUKA-
IOTCS CIIOCOOHOCTY K OCBOEHUIO NUCIIUTIINH U Pe3yIbTa-
THUBHOCTH ero mpodecCuOHATbHON AesaTebHOCTH.

Krnaccudpuramusa, npegnosxennas K. I'. FOurom, mo-
3BOJIAET 00BeIUHATD JIFO/ell B Iaphl. B TaKuX mapax KasK-
IBIF UeJIOBEK 3aMellaeT y APYIroro ero cjadble CTOPOHBI
CBOMMMU CHUJIbHBIMU CTOPOHaMu. TakuM o0pa3oM IOBBI-
maeTcss 3GeKTUBHOCTH Pab0THI TPYAOBOTO KOJLIEKTHUBA
IIPOEKTa C TOUKU 3PEHUA DKOHOMHUU ICUXO0(MUBUIECKOMN
SHEPTUHU, YTO BeJeT K IIOBLIIIEHNI0 Pa00TOCIIOCOOHOCT.

Ha manmoMm 1mrare y Hac ecTh BCe [JIS COCTABJIEHUS
TaHHBIX map: ¢ momoirnbio Metoga PND mbl BeIACcHUIH,
KTO aKTUBHO B3aMMOJEHCTBYET APYT C IPYTOM BO BpeMs
peanusarniuu UT-mpoekTa mMeHHO Ha MPOoQhecCuoHATb-
HOM yYPOBHE; Mbl 3HaeM, KaK1e IIBETOBble NHANKATOPHI
60JIbIIIE BCETO COOTBETCTBYIOT Kaxkmoii posu. Ocraioch
TOJIBKO, WCIIOJb3ys OBe HAIIM TAbOJJIUIIBI, COCTABUTH
HamboJjiee MPEANOUYTUTETbHBIE BAPUAHTHI YCTAHOBKU
I[BETOBBIX MHAWKATOPOB [IJA KaKJOTO UJeHAa KOMaH-

nbl. IlaHHBIA pes3yabTaT OTPAasWMM B BHUJE CXEMBI, T'Ze
KaKJAOMY IIPAMOYTOJbHUKY COOTBETCTBYET KaKas-Iru00
KoMmaHgHasA poab B UT-npoekTe m mpAMOYTOJbHUKUI
OKpAIIIeHbI B PA3HBIE I[BETA B 3aBUCUMOCTH OT IIBETOBOT'O
WHINKATOpa [IJsd gaHHoil posau. Kpome sToro B BuIE
JIPIHPIﬁ, COeIUHAIINX IIPAMOYIOJIBHUKN, OTPAKEHBbI
npodeccruoHaIbHbIE BSBAUMOJEUCTBUA MEMXKIY UJIeHaAMU
KOMaHbI, 3apuKcupoBaHHble B Tabuauie 1.

Ha pucynke 3 Kaxmoii KOMaHIHON POJIN IIOCTABJIECH
B COOTBETCTBUE TIPEAMOUYTUTEIbHBIN ITBETOBOM MHAMKA-
Top. Eciiu B peasbHBIX YCJIOBUSAX paclpezesieHne poJieit
¥ COOTBETCTBYIOIIUX WM I[BETOBBIX WHIUKATOPOB IIPO-
M30MIeT UMEHHO TaKUM 00pasoM 1, KpoMe TOTO, KaKIbIi
YUYaCTHUK IPOEKTA C BO3JIOKEHHLIMI Ha HEr0 00sS3aHHO-
CcTAMU OyIeT UMEeTh BBICOKUI YPOBEHb KOMIIETEHTHOCTH
B CBOei1 00J1aCTH, TO MOKHO C YBEPEHHOCTBIO YTBEPKIATh,
YTO KOMAaH/]a TPOeKTa ITOCTPOeHA IPABUJIBHO U MIPOEKTY
MOKHO TIpefpeKaTh YCIeITHyI0 peaausanuio. [ana Ha
PUCYHOK, MOXKET IOKAas3aThCsI, UTO B KOMAaHIe IPOEeKTa
CIUIITKOM MHOT'O PAIlMOHAJIBHBIX HHTPOBEPTOB, KOTOPHIM
COOTBETCTBYET CUHUI I[BETOBOH WHANKATOP, IOITOMY
mmapsel, Te CUJIbHBIE CTOPOHBI OHOT'0 3aMeIIaoT Caa0bie
CTOPOHEBI PYroro, chOPMUPOBAHEI HEPAIIMOHATIBHO, UTO
OPUBOAUT K MeHee 3(h(PeKTUBHON paboTe KOJJIEKTHBA.
Ho ciaemyer BCOMHUTB, YTO CHCTEMHBINI apXUTEKTOD,
pa3paboTUYNK W MPOEKTUPOBIUK SBJIAIOTCI UYIeHAMU
TPOW3BOCTBEHHON TPYIILI U Hepe] HUMU CTOSAT OTHO-
CUTEJIBLHO 001ITre 3amaun. U ecsii paccMaTpUBaTh UX KaK
TpyIIy, To U30BITOYHOCTD PAI[OHAIBHBIX NWHTPOBEPTOB
YMEHbIIIaeTCA, M MbI MOJKEM TI'OBOPUTH O I'PaAMOTHOM
pacmpeeseHUN PoJei cpey YYaCTHUKOB IIPoeKTa 1 00
a(pperTBHOM (HOPMUPOBAHNY KOMAaHIbI.

Ha pmene pemko mosyuaeTca Tak, YTO B KOMaHIe
UMEIOTCS BCe CIEeIHAJINCThI, CIIOCOOHBIE OBICTPO 1 Kaue-
CTBEHHO BBIIOJHATh HEOOXOAUMBIH KPYr' 00s3aHHOCTEH
¥ B TO K€ BpeMsA COOTBETCTBYIOIINE IIPEAIOUTUTEIHLHOMY
I[BETOBOMY MHAWKATOPY. B TaKMX caydadax MPUXOIUTCS
KOMOMHMPOBATH Pa3JNYHbIE BAPUAHTHI PaCIIpPeIeIeHUs
poJieli cpeiu YIaCTHUKOB, UCXOASA U3 TIOCTABJIEHHBIX YCJIO-
Buii 1 paMok. Ha pucyake 4 n3o0paskeHo pacipeaesieHne
poJieii B KOMaH/e, KOTJa He y BCeX UWJIEHOB KOMAaHIBI PO
JeSTeTbHOCTY COOTBETCTBYET IICUXOTHUITY. PaspaboTumKy
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COOTBETCTBYET »KeJIThIM IIBETOBOI MHIUKATOP, TECTUPOB-
UKy — CUHUM, CUCTEMHOMY WUHTETPATOPY — 3€JICeHBIH.
OcTaJbHBEIM UJIEHAM KOJLIEKTHBA IIOCTABJIEH B COOTBET-
CTBUE MIPEAIIOUTUTEILHBIN IIBeTOBOM nHANKaTop. Ho mpu
9TOM JAaHHAS MOJEJb He ABJIAETCA KPUTHUUYHOM, TAK KaK
SIBHO 3aMETHO 3aMeIleHre CIa0bIX CTOPOH OJHOI'0 YYacCT-
HIKA KOMAaHIbl CUJIBHBIMHU CTOPOHAMU Apyroro. Hampu-
Mep, paspaboTUK 3aMeIaeT ciaabble CTOPOHEI CICTEMHOT'O
aHAJINTUKA, Au3aiiHepa u Ap. OTO BUAHO U3 PUCYHKA.
WHorma BO3HUKAIOT CUTYAIlMH, KOTAA MCUXOTHUI
PYKOBOAUTENSA IIPOEKTa HE COOTBETCTBYET KPaCHOMY
uBery. Ilpu 5TOM uesl0BeK, HasHAUEHHBIA HA JAHHYIO
POJib, KOMIIETEHTEH B CBOEH 00J1aCTH U CIIOCOOEH peIraTh
BO3JIOMKEHHBIE HA HEro O0s3aHHOCTU. ITO SABJISETCS He
caMBIM XOPOIIHNM pacIpejesieHreM PoJeill B KoOMamHIe,
TaK KaK JUIep B UAeaTbHON MOAear KOMAHIbI JOJIMKEeH
OBITH oguH. U sT0 pyKoBOoAuTe b. Ho, TOBTOPUMCS, HE
WCKJIIOUYEHBI CAyYau, KOTZa PYKOBOAUTEJIO IIPOEKTa,
COTJIACHO €r'0 IICUXOTUITY, He OYAYT CBONCTBEHHBI JUIEP-

CKHe KauecTBa U MPeApacioio;KeHHOCTh K OpraHu3aIuu
mporieccoB AesaTenbHocTH. ONMCAaHHOE pacupeeseHune
MOJKHO YBUIETh Ha PUCYHKe 5. 31ech UeJIOBEK, Ha-
3HAYEHHBIA HA POJIb PYKOBOAUTEJA IIPOEKTAa, ABJIAETCS
VHTPOBEPTOM PAaIlMOHAJIBHBIM, B TO K€ BpeMs CHUCTEM-
HBIN aHAJIUTHUK SBJIAETCS DKCTPABEPTOM PAI[IOHATIBHBIM.
B mamHOM cirydae pyKOBOIUTENIO, COTJIACHO TICUXOTUIIY,
OymeT CBOMICTBEHHO YIIPABJIATE yiKe ITOCTPOEHHOM CUCTe-
MO1i, B ero JeficTBUAX OyIeT IPOCIeKNBAThCA YeTKOCTD
Opu IMIPUHATUN peI_HeHI/Iﬁ ¥ BOILIOIIIEHUM MX B KU3Hb.

HeATenbHOCT, B paMKax IIPOEKTa HUKOTJA HE CUU-
Tajach JIErKOI, TaK KaK OHa OCHOBaHA Ha M300peTeHuU
U BHEIPEHNU YEeTr0o-TO YHUKAJIBHOI'0, MHHOBAIIVIOHHOTI'O. Pac-
CMOTPEHHBIE B paMKax L[aHHOfI CTaThbU METOABI IIOMOT'AIOT
TPaMOTHO TIOCTPOUTH ¥ OPTaHM30BATh KOMAHIY IIPOEKTA.
Ha ceromaAIHMUI AeHb OOJBITIAA YaCTh IIPOEKTOB pPeasi-
3yeTCsd MaJIbIMU IIPOEKTHBIMHU TI'DYIIIIaMMU. OCHOBI:IBaHCI:
VMEHHO Ha 9ToM (haKTe, MBI ¥ CTPOMJIM KCCJIEeJOBAaHUE
mporiecca (POPMHUPOBAaHUA KOMaHABI. C IIOMOIIIBIO OZHOTO
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NEQATOTMYECKIMIA OMNbIT

u3 sranoB Meroga PND mb1 ympocTuim mouck mpodeccu-
OHAJIBHBIX OTHOIIIEHUI MeXKAy WIeHaMU KOMAaHABI U TIap
LI B3BAaMMOJOIIOJTHEHN A JTUYHOCTHBIX KAQUECTB PA3ITUIHBIX
TIPOEKTHBIX POJIEH, KPOMe TOT'0, CLIeJIaIl 9TOT STAIl B aKMe-
0JIOT0-KOMIIETEHTHOCTHOM IT0X0fe 0oJsiee TOUHBIM. B Ko-
HEYHOM HTOre MBI IIPUIIJIN K BBIBOAY, UTO IIPMMEHEHNE
JaHHBIX METO/IOB IIOMOTaeT IIOCTaBUTh KaXK0r0 yUaCTHUKA
IIPOEKTHOI KOMAaHbI Ha CBOE MECTO M Te€M CaMbIM ITOBbI-
cuTh 3PPEeKTUBHOCTL PA00THI KOMAH/IbI B II€JIOM.
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Abstract

The article discusses the method of team building for the implementation of IT projects. The problem of increasing exports of
domestic software is analyzed, in connection with which the issue of creating an effective team is relevant. The main aspects of the
acmeology-competence approach for the distribution of roles in a team depending on the psycho-personality are revealed. The use of
the project network diagram method in order to establish interactions between team roles is substantiated. The developed method
allows among the existing human resources to form a cohesive team, that is ready to implement the project activity in the field of
information technologies.
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developers, acmeology-competence approach.
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HOBOCTMH

Pocrex Hayan cepuilHOe MPOU3BOACTBO CAMBIX MOIIHBIX CEPBEPOB «IIBOPyC»

Konuepn «ABTOMaTMKa», BXogAmuil B [ockoproparnuio
PocTex, Havan cepuitHOe MPON3BOACTBO OTEUECTBEHHDIX BbI-
COKOIIPOM3BOLUTENIBHBIX CePBEPOB «IMbOpyc-804». YeTpoii-
CTBa INpeJHA3HAYEHbI /I MOCTPOEHMUA BBIUYMCIUTENbHBIX
K/IaCTepOB, PabOTHI C NMPUIOKEHMsAIMU U 6asaMy JJaHHBIX.
IToTpebuTensMyu HOBOI TEXHUKM CTAaHYT TOCBETOMCTBA
U CTpaTerndecKie OTPACIU IPOMBIIIIEHHOCTH, ITie 0COOEHHO
AKTyaJIbHbl BOIIPOCHI 3alMTHI NHPOPMAIVIL.

Hoseitmmii cepep ¢ MMKOBOI BBIYNMC/INTEBHON MOLIHO-
¢TI0 920 ruradyrornc co3gaH poCCUIICKUMM pa3paboTINKaMu
U cepuitHo npousBoauTca B Poccun VIHCTUTYTOM 2/1€KTPOH-
HbIX ynpasmaomyx mManmH (JIHOYM) um. M. C. Bpyka.
B ero ocHoBe — deThIpe BOCBMUANEPHBIX IpoOleccopa
«9npbpyc-8C» poccuiickoil paspabOTKM U OTeUeCTBEHHas
cepTUUIVPOBaHHAS OIlepallMOHHAsA CUCTeMa «DIbOpyc»,
YTO TapaHTUPYET OTCYTCTBME CKPBITBIX «3aKIafOK» /A
KPaXX! JIaHHBIX ¥ HECAHKIMIOHMPOBAHHOIO BMeEIIATE/IbCTBA
B paboTy 060pyHoOBaHMA.

OTNIMYUTeNTbHON 0CO6EHHOCTBIO YCTPOIICTBA ABMACTCA
BCTPOEHHAsI B IIPOLIECCOPBI «DNMbOpyc» TexHomorus 6eso-
IIAaCHBIX BBIUMC/IEHMI, He MMeloujas aHamoros. OHa uc-
K/TI04aeT HeKOPPEeKTHbIe 0OpalleHNs IPOrpaMM K JaHHBIM
B IIAMATH, KOTOpPbIE MOTYT IPUBOAUTD K UX IOBPEX[EHIIO
U OTKPBIBaTh BO3MOXKHOCTU JIJI1 XaKEPCKUX aTaK B CUCTEMaxX
OPYTUX IPOU3BOJNTENEN.

«39TO MepPBbIIl TOTHOCTHIO POCCUIICKIIL TPOrPaMMHO-AII-
IIapaTHbIJ KOMIUIEKC TAaKOTO YPOBHS IIPOM3BOAUTENBHOCTH.
OH KOHKYPEHTOCIIOCOOEH 10 CBOMM XapaKTepUCTUKAM, ero
a0COMIOTHBIM IPEUMYIIECTBOM SIBJISIETCSI BBICOKMIT YpO-
BEHDb JIOBEPEHHOCTM ¥ 3alIMIIEHHOCTU. BpIumciamuTenbHas
MOIIHOCTb CepBepa IO3BONAET CTPOUTH Ha ImaTdopme
“Onpbpyc” KpyIHbIe TOCYJapCTBEHHbIe BBIYVICINUTE/IbHBIE
CHUCTeMBI, a IpUMEHEHIEe TeXHOJOIMU 0e30MaCHBIX BBIYIC-
JIeHMIT 06eCIeunT UX YCTOMYMBOCTh K KubeparakaM U Bbl-

COKYIO CTelleHb HaJIe)KHOCTI», — KOMMEHTHUPYET AUPEKTOP
10 BHEHMIHMM KoMMYyHuKanuam l[ockopmopaumm Poctex
Exarepnna bapanosa.

[ToreHUVaNTbHBIMK MOTPEOUTEAMU CepBEPOB «IIb-
Opyc-804» SIB/SIIOTCS OPTaHbI TOCYAAPCTBEHHOI, PErMOHaIb-
HOJl ¥ MYHMIMIIATbHOM BIACTH, CTpaTernyecKue OTPacin
IPOMBIIIZIEHHOCTH, B TOM YMC/I€ IPEANPUATIA SHEPreTUKM,
JKKX, aBMalMOHHOTO I >K€/1e3HOJOPOKHOIO TPAHCIIOpPTa,
0aHKOBCKOTO CEKTOPa I IPYTHe OTPAC/IN, Tfie TIPENbSABIAIOTCS
ocobble TpeboBaHMs K 3auure VT-cucreMm.

CepBep «Inpbpyc-804» sABnAeTcsa Haubosee BBICOKO-
IIPOM3BOUTEIbHBIM CEPBEPOM Ha 0a3e pOCCUIICKMX MUKPO-
npoieccopoB «Inbbpycr». IlpenenpHast BBIYNCIUTENIbHAS
MOIIJHOCTh cepBepa cocTaBysieT 460 ruradionc ABOIIHOIN
TOYHOCTH ¥ 920 ruradIornc ogMHAPHON TOYHOCTH. YCTPOIi-
CTBO HOJiepXKVUBaeT YCTAaHOBKY jo 256 I'6 omeparmBHOI
HaMATH, BeCb 00beM KOTOPOII OCTYIIEH KaXKIOMY 13 32 BbI-
YMCIUTENbHBIX AAflep. B cepBep BCTPOEHBI OTeYeCTBEHHbIE
koHTpOosUtepsl auckoB SATA 3.0 u Gigabit Ethernet.

OCHOBHOJ1 OIIEPALIIOHHOI CUCTEMOII CepBepa ABIAETCA
OC «9mpbpyc» — poccmiickuit aucTprbytus Linux, paspa-
6otanHbit AO «MLICT». [Ins1 cepBepa BefeTcs TaKXKe pas-
paboTKa COOCTBEHHDIX OIePaLlMOHHBIX CUCTEM KOMIIAaHMAMMA
«basanpr», «Pycourex», «CB]] BerpanBaemble CyucTeMbl».

Tockopnopanusa Pocrex — poccmiickass Kopropauus,
cospanHas B 2007 rofy Ajst COLECTBUS pa3paboTKe, Ipou3-
BOJICTBY ¥ SKCIIOPTY BBICOKOTEXHOJIOTMYHOJ IIPOMBILIJIEHHOM
IPOAYKIMN TPaKAAaHCKOTO M BOeHHOro HasHauyeHusa. Co-
I7TacHO crpareruu Pocrexa, OCHOBHOI 3a/jadell KOpropanum
ABJsAETCsA obecliedeHre TeXHOIOTMYIECKOro MPerMYyIecTBa
Poccun Ha BbICOKOKOHKYPEHTHBIX MUPOBBIX phIHKaX. OmHOI
U3 KII04YeBbIX 3amad Pocrexa ABnAeTcsA BHEOpPEHME HOBOTO
TEXHOJIOTMYECKOro YKIaZa U IudpoBMU3aLua pOCCUIICKON
SKOHOMMKI.

(ITo mamepuanam, npedocmasneHHvim npecc-cayxooii Iockopnopayuu Pocmex)
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OCOBEHHOCTU PEAINSALUNN CMELLAHHOTIO OBYYEHUA
C UCNOJIb3OBAHUEM CPEAbl MOODLE

E. B. KapmaHoBa'

! MazHumozopckuii 20cydapcmeeHHbIl mexHu4eckuli ynueepcumem um. I. U. Hocoea
455000, Poccus, YenabuHckasa obnacme, e. MazHumozopck, np-m JleHuHa, 0. 38

Annomayus

TexHOJIOTUS CMEIIaHHOTO O0yYeHUs — OJWH M3 COBPEMEHHBIX TPEHI0B 00pa3oBaHusA Kak B MUpe, Tak u B Poccuu. B manHoit pabore
paccMaTpuUBaOTCA Pa3INYHbIe BO3SMOYKHOCTH TEXHOJIOTHH CMeIIaHHOro o0y4eHHA. B KayecTBe cpeJCcTBA pealus3alluyl OHJIAWH-00ydeHUS
TIpe/JIaraeTcs UCI0JIh30BaHME CUCTEMBI 3JIEKTPOHHOT0 06yueHua Moodle, kKoTopas nMeeT MINPOKOe PaCIPOCTPaHEHNE cpein 00pa30BaTeb-
HBIX opraHusanuii. [IpeacraBieHa Kareropusanus OCHOBHEIX 3ieMeHTOB Moodle ¢ mosumuu opraHusanuy mefarornueckoro KOHTPOJIs,
GopM mpejcTaBieHUA yueOHO-METOAMYECKOT0 Mareprasia. JJaHbl IPUMePHI MCIOJIb30BAHNSA OCHOBHBIX PECYPCOB M 3JI€MEHTOB CHCTEMBbI
B yueOHOM mpoiiecce. PacKpBIThI MHTEPAKTUBHEIE CBOMCTBA OTAEJIbHBIX JIEMEHTOB, KOTOPEIE MO3BOJIAIOT 3(hheKTUBHEl pealn3oBaTh OH-
JNaiiH-00y4YeHne B TEXHOJOTUY CMEITaHHOTO o0yueHus. [IpefIosKeH MOAX0A K TOHMMAHUIO CYIIITHOCTY TEXHOJOTHY CMENIaHHOTO 00yYeHU s
KaK TeXHOJIOTUH, II03BOJIAIOIIEH aKTUBU3UPOBATD [AeATeJIbHOCTD YUaIlerocs B pAMKax 0YHOTO 00y4YeHMs 3a CYeT UCIIOIb30BaHNUA OHIANH-
0o0yueHuUs 1 mepeHoca (13 0UHOro 00yUeHN ) TeX BUAOB AesATeJIbHOCTH, KOTOPhIE CIIOCOOHBI PEaJn30BaTh YUAIIeCcss B OTCYTCTBUAY Iefarora.

Kntoueevie cnosa: cmenanHoe o0yueHre, 3JIEKTPOHHOE 00yUeHMe, CICTeMAa dIeKTPOHHOTO 00yuenus, Moodle, sjmemeHTsI, pecypcesl,
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BBegeHune

AxTuBHOe BHeapeHUne MH(POPMAIMOHHO-KOMMYHU-
KaIlMOHHBIX TEeXHOJIOTUII B 00pas3oBaHIe JAaJI0 MOIITHBII
UMITYJIBC CTAHOBJIEHUIO HOBBIX (hOPM, CPEICTB U METOI0B
obyuenuda [1]. JuHaMUUYHO DPa3BUBAIOTCSA TEXHOJOTUU
OUCTAHIIMOHHOTO, 9JIEKTPOHHOTO 00yUueHUsA, Ha 0ase KO-
TOPBIX BOSHUKJIU YiKe HOBbIe TEXHOJIOTUYN — CMEIIIaHHOTO
¥ MOOMJIBHOT'O O0yUeHUsA. ¥ KadaHHbIE TeXHOJOTUH YaCTO
MMEIOT KaK CXOIHbIe UePThI I 0COOEHHOCTHU PeaIn3aIiuu,
TaK U cruenuduyecKye CBOMCTBA U dJIE€MeHTHI [2, 3].

K omHoi#l 13 aKTUBHO Pa3BUBAIOIIUXCSA TEXHOJOTHUHI
OTHOCST T€XHOJIOIHMI0 CMEIITaHHOI'0 00yUYeHUsI, COUeTato-
IO BJIEMEHTHI TPALUIIMOHHOIO U 3JIEKTPOHHOI0 00yue-
Hus. Ee mMupokoe pacmpocTpaHeHue W UCII0Jb30BaHMIE
00yCJIOBJIEHO, IIPEKJE BCErO, TPeOOBAHUMEM BPEMEHU.
NudpopmManmonHoe 06IIECTBO AUKTYET CBOM YCJOBUS
peanusanuu o0pasoBaTeJIbHOI'O IIPOIlecca, W TPagu-
IMUOHHOEe 00yueHUe He II03BOJIAEeT NaHHbIe TpeOOBaHUS
peanu3oBaTh B IIOJIHON Mepe, B TO BpeMs KaK CMeIIaH-
HOe 00yuYeHMe HAIIPaBJIEHO HA YCTPAHEHUE CJEMYIOINX
HEIOCTATKOB TPAAUIIMOHHOIO O0yUeHUS:

e OTCYTCTBUE IOCTYITHOCTU y4eOHO-MEeTOAUYECKOMN

JIUTEPaTyphl «37eCh U ceruacy;

e OTCYTCTBUE peaju3alyy CHUCTEeMaTUUYEeCKOTO ca-
MOKOHTPOJISI Y4Yalllerocs, OTCJEKUBAHUA €ro
YCIIeXOB U HeyAad B O0yUeHUMH;

e OTCYTCTBHE BO3MOYKHOCTU IIOJYYEHUS KOHCYJIb-
TAIUA CO CTOPOHBI IIPEMOAABATENS YJaAI[UMUCSH,
KOTOPBIE B CUJIY PA3JIMYHBIX IIPUYMH HE MOTYT CH-
CTeMAaTUYeCKHU TTOCeIaTh OUHbIe YUeOHbIe 3aHATHA.

CToUT OTMETHUTH, UTO HEOOXOAMMOCTb PeaTu3aluu
2JIEKTPOHHOTO O0y4YeHUA (B TOM UHCJE CMEIIaHHOTO)
yKasaHa W Ha 3aKOHogaTeJbHOM ypoBHe. Tak, B cra-
The 13 3axkona «06 obpasoBanuu B Poccuiickoit Pese-
panun» Hanmucano: «IIpu peaausamum 06pasoBaTEIbHBIX
TPOTPaMM HCHOJIb3YIOTCA PA3JIUUHbIe 00pa30oBaTeIbHbIE
TeXHOJIOTUU, B TOM UYHCJE AUCTAHIIMOHHBIE 00pasoBa-
TeJbHbIe TeXHOJOTHUHU, dJIEeKTPOHHOE obyueHue» [4].

HecMoTpsa Ha [OCTOMHCTBA CMEIIIAHHOTO OOYUeHUs,
€ro BHeIpeHWe W peajus3anus HA JaHHBI MOMEHT HMe-
0T MHOTO HepaspeIllleHHLIX BOmpocoB. Tak, Hampumep,
JI0 CHX IIOp HET UeTKOr'0 pasrpaHUUYeHUs 00s3aHHOCTei
YYaCTHUKOB 00pPa30BaTEJBHOTO IIPOIECCa, OTCYTCTBYIOT
MeTOAUKY 3((PeKTUBHON PeaTn3aIiy CMEIIIaHHOT0 00yue-
HUS, OCTaeTcsa mpobJieMa OTKas3a MCII0JIb30BaTh CPECTBA
CMEIIIaHHOTO O0YUEeHUs CPeu IIeJaroroB, YacTO BOSHUKAET
mpobJieMa OTCYTCTBUA TeXHUUECKOTO0 000pyAOBaHMsA, He-
00XOIMMOTO [IJIS PeATU3aIUK CMeIIaHHoTo 06yueHus [5].

0630p oTeyecTBEHHOM N 3apyb6exxHoN
nuTepartypbl

KoHunenmusa cMemmanHoro o0yueHns BIIePBbIe ObLIa
peanusoBana B 60-X romax mpoOIILIOro BeKa, Korjga ooy-
YyeHNe CTYJeHTOB B YHUBepcurere Imrata WiammHOIiC
(CIITA) mpoBOAMIOCH C UCIIOIb30BaHEM MIMH(GPEHMOB.
B 1960 roxy 6nl1a paspaboTaHa KOMIIbIOTEpHAs o0yda-
formaa cucrema — PLATO, Koropas BKJfouaJsia B ceds
dopyM, ITOCKU OO0BSIBJIEHWUI, SJIEKTPOHHYIO IIOYTY, OH-
naiiH-TecTupoBanue. Opuum us paspaborunkos PLATO
crasn [onansn Buriep [6].
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Tepmus blended learning («cmermniantnoe ooyueHmne»,
«rubpugHoe obyuenne») noasuiaca 8 1999 rogy B ogaom
U3 TIpecc-pejn30B KOMMEPUECKMX YUeOHBIX IeHTPOB
Arnaute! (CIIIA) komnauuu EPIC Learning. ITpesugenT
rkomnauuu [asun CtupiauHr 00bABMI 0 3amycke 220 oH-
JIaflH-KYPCOB, B KOTOPBIX OyIeT COUeTaThCA BJIEKTPOH-
HBIA KOHTEHT C «KUBBIM» oOyueHumeM [7].

CrouT OTMETHUTh, YTO B TO BPEMS B CYIIHOCTH IIO-
HSATHUS «CMeEIIaHHOe o0ydueHme» ydeHble, MeJaroru
BKJIAJBIBAIN PA3HOE 3HAUEHNE, YaCTO Jake He II0apas-
yMeBas UCII0JIb30BaHMe KOMIIBIOTEPHOTO, 9JIeKTPOHHOTO
00yueHUsA KakK Heo0XOIUMOTO0 KOMIIOHEHTAa, a II0OPOI
paccMaTpuBasi ero KaK CMeIIWBaHWe CTapoil M HOBOM
napagurm o0y4JeHus.

TeopeTnueckoe 000CHOBaHUE, OCOOEHHOCTU PeasIu-
3anuu, TpeOOBaHUA K CMEIIaHHOMY OOyUYeHUIo, Iep-
CIIEKTHUBBI €r0 HCIIOJb30BAHUS, a4 TaKKe KOHKDPETHBIe
IPUMEPHI ONKCAHBI B CIPABOYHHKE II0 CMEIIaHHOMY
obyuenuro nog pemaknueir C. J. Bonk, C. R. Graham
[8]. B kauecTBe «pabouero» ompeeeHns CMeIIaHHOTO
0o0yueHHUs aBTOPHI CIIPABOUYHUKA IIPeAJaraiT B3ATHb
coueTaHVe TPamUIMOHHON Momxenu oOyueHus (F2F —
anea. face to face — auiiom K JInIly) 1 pacupeeeHHbIX
y4eOHBIX CHCTEM, CO3NAHHBIX Ha 0ase KOMIIbIOTEPHBIX
TexHosioruii. Kpome TOro, B JaHHOM CIIPABOYHHUKE IIO-
SIBUJICA TEPMUH «CMEIIAaHHBIA KypeC».

B 2012 rogy N. Friesen Tak ompemeni cMeIIaHHOe
obyueHme: «I1amnasoH BO3MOKHOCTel, peaJn30BaHHBIX
mocpesicTBOM 00beAuHeHUA ceTu VHTepHEeT U mudpo-
BBIX CPEJCTB, ¢ (popMaMu, TPeOYIOIIUMY (PU3UUECKOTO
MPUCYTCTBUS B y4eOHOM KJacCe YUUTENSA W yUalluX-
csi» [9].

MHTepeceH MOAXOH K OIPEAEeNIeHHI0 CMEIIaHHO-
ro o0yuenmusi, IpeaIoKeHHbII B pabore A. Rossett,
R. Frazee [10], rae ocoberHoCTH peanusanuu GopM IIo-
CTpoeHUA yueOHOTro Ipollecca B YCIOBUAX CMEIIaHHOTO
00yUYeHNUS ONMUCHIBAIOTCA B BUe COUETAHUS (POPMATBLHO-
ro u HeOPMATILHOTO 06yUeHUA (OYHOTO/ayZUTOPHOTO
¥ OHJIAHTHOBOTO).

B pa6orax N. D. Vaughan paccmarpuBaercs BO3-
MOJKHOCTB MCITOJIb30BaAHMSA MOJEJIU CMEIIaHHOTO 00yue-
HuaA naa nakgosun [11, 12].

Bompocam 1cmoab30BaHUA CMEITaHHOTO O0yUYeHUs
B Poccum TOCBAIIEHBI MCCIEMOBAHUSA MHOTHX aBTO-
poB, ormetuM paborel O. Pe6puna ¢ coaBropamu [13],
C. B. Benegunckoii, M. IO. lopodeeroii [14], M. H. Mo-
xoBo#1 [15].

Anpobarnuio KOHIENIIUU CMeIIaHHOTO 00ydYeHUs
B Poccuu mposomuau B 2012—2013 rozmax B pamMKax
HayuyHOro mpoerTa «Tesemrkosa» IMox PYKOBOACTBOM
M. JI. KougakoBOii, B OCHOBe IIPOEKTa Jieskaja Haes
COUeTaHUA SJIEKTPOHHOTO U OUHOro obyuenus [16].

Takike BOIPOCAMHU BHEIPEHUS TEXHOJOTUU CMe-
IIAHHOT'O O0yYeHUs B POCCUUCKUE IIKOJbl 3aHNMAETCA
ITenTtp cmemanuoro ooyuenus MITIITY (pyxkoBoguTesnn
H. B. Angpeesa) [17].

B nuccepramumonnom uccaenosauuu 0. . Kanycru-
Ha [18] mpeioKeHbl OpraHu3aIMOHHO-TIeJaTOTUYeCKIe
YCJIOBUSA peasn3aniy CMEUIaHHOTO O0yUYeHNUA B By3e KaK
coueTaHUE OUHOT'0, TPASUIIMOHHOT'0 00yUeHUSA U IIPUMe-
HEeHUs AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX T€XHOJOT U,

B pat6ore M. C. MeaBenesoii [19] omucanbl meTo-
audyecKre 0COOeHHOCTU MOATOTOBKY Oy AYIIUX YUUTE el
K paboTe B yCJIOBHUSAX CMeIITaHHOTO oOyueHus. Tax:ke
YTOYHEHO IOHSATHE «CMeIIaHHOe 00yUYeHue», IO KOTO-
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PBIM IIOHIMAETCS «CHUCTEMA IIPEIIOfaBaHNsd, COUeTAIOIIA
OYHOE, JUCTAHIIMOHHOE M CAMOOOYYEeHNe» .

B uccaemosanuu M. C. OpJioBoii mpeaIoKeHa «CHU-
cTeMa CMEeIIaHHOTO 00yUYeHUs ITPOrPaMMUPOBAHUIO, OPH-
eHTUpOBaHHAsA Ha (OpPMHUPOBaHUE IPO(DPECCHOHATHLHOMN
KOMMYHUKATUBHOI KoMmieTeHITum» [20].

MeTtogonornyeckasa 6asa ncanegoBaHnA

B ucciemoBaHMU MCIOIB30BAIUCH METOABLI CUCTEM-
HOT'O aHAJIN3a, BKJIOYAIOIINE:

e TeopeTHYeCKHe MeTOAbl (TEOPEeTUUYECKYIO OEeHKY
TICUXO0JIOTO-TIe[arOTUUECKOIi, HayYHO-UCCIIeJ0Ba-
TeJbCKON JIMTEPATYPHI II0 TeMe WCCJIeTOBAHU;
aHaIM3 HOPMATWBHBIX, 3aKOHOJATEJNBHBIX IO-
KYMEHTOB IO BOIIPOCaM PAa3BUTHUSA W BHEAPEHUS
2JIEKTPOHHOT'0, CMEIIIaHHOTO 00yUYeHUs B YUeOHBIH
poIiece);

e HSMIUpPUUYECKUE MeTOAbl (OIBITHO-dKCIIePUMEH-
TAJBHYIO paboTy B paMKax OpraHuM3anum y4ueo-
HOTO IIPOIlecca C HCIOJb30BAHUEM CUCTEMBI
2JIeKTPOoHHOro o0yuernus Moodle), KoMILIeKCHY 0
OIIEHKY Pe3yJIbTaTOB.

AHanu3 HayuYHO-TEJaTOTUYECKON JUTepaTyphl II0-
KasaJl, UTO peajnsalysa CMEeIIaHHOTO 00yUeHUA BeIeTCd,
B IEPBYI0 OUepelb, B BHICIIEM U IIOCJIE€BY30BCKOM 00-
pasoBauuu [13—15]. IsyueHne HOpMATUBHOUN JOKYMEH-
Taluu, pa3MeINeHHoN Ha o(pUIlnalIbHBIX caiiTaX By30B,
¥ HAYYHBIX MYyOJMKAIIMN ITIO3BOJIAET CHEJATh BBIBOJ
00 aKTUBHOM WCIIOJIb30BAHUU CHUCTEM JJIEKTPOHHOTO
00yueHMsi, B YaCTHOCTH, O TMPUMEHEHUU IIaT(HOPMBI
Moodle gas peanusamuu 3JeKTPOHHOTO X CMEIIIaHHOTO
obyuenuda [21-27].

OnBITHO-9KCIIEpUMEHTAIbHAA paboTa Besach HAMU
Ha 6ase ob6pasoBaresbHOro moprana ®I'BOY BO «Mar-
HUTOTOPCKUH TOCyJapCTBEHHBIN TeXHUYECKUHA YHUBED-
curer uM. I'. 1. HocoBa», pasBepHyTOro ¢ MCII0JIH30Ba-
Huem 1iatgopmel Moodle.

Pe3yanaTb| nconegoBaHnA

B pamkax wuccienoBaHus OBII ITPOBEIEH aHAJU3
BO3MOKHOCTEH CHCTEeMBI 3JIEKTPOHHOTO 00yueHUs (aH2L.
Learning Management System — LMS) Moodle mia
peanmsanuu CMeITaHHOTO o0yueHusa. JlaHHas cucreMa
SIBJISETCA OJHOM M3 CAMBIX MOMYJISPHBIX CPEAN POCCUII-
CKMX 00pa30BaTeJbHBIX YUPE)KIEHUH, IIOCKOJBKY pac-
TIPOCTPaHAETCA Ha YCAOBUAX OECIJIATHOCTH, B OTKPHITOM
KOoJe, mMeeT OOJIBIIIOE COOOIIECTBO II0JIb30BaTesel,
TaKJKe [JIs Hee CYIeCTBYeT JeKTPOHHBIN pecype ¢ uH-
bopmanuonHoit moagep:kkoii [28]. CTpyKTypa crucTeMbI
IpejicTaBJIeHa COBOKYIHOCTBHIO 3JIEKTPOHHBIX KYPCOB,
pasouTeix mo KareropuaMm. CTpyKTypa OTIEeJIbHOTO
AJIEKTPOHHOTO Kypca BHIOMpPAeTCA aBTOPOM CAMOCTOSI-
TEJIbHO, B JIOTMKE MOAYJiell (pasiesioB) AUCIIAILIUHBI
b0 B COOTBETCTBUU C I'PauKOM yUeGHOTO IIpoIiecca
(o Hemensim, cemectpam u T. A.). Ilmardopma Moodle
IPEeZOCTaBJAET IIIUPOKUN HAOOP KOMIIOHEHTOB BHYTDPU
KYPCOB — DJIEMEHTHI U PECYPCHI.

JJeMeHTBI W PEecypchl MOYKHO Pa3NeJUTb B COOT-
BETCTBUHU C WX IeJarornueckoil pyHKiuein (obyuenue,
KOHTDPOJIb) — o00yyarnujue djlemMeHmsv. U dJeMeHNbl
Konmpoas. Kpome Toro, cienyer TakiKe pasmesATh
BJIEMEHTHI Ha UHMEPAKMUEHbLe I HeUHMePAKMUBHbLe.
Tlox unmepaxkmueHocmMvI0 TOHNMAETCS B3aNMO/IEHICTBIE
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JI00BIX 00BEKTOB MEKAY Cc000ii, B3BANMOOOMEH MEKIY
TeXHOJIOTUSIMHU U O0yYaoInMCs, Opranusamnus oopar-
HOM cBssu [29].

PaccMoTpuUM OCHOBHBIE 3JIEMEHTHI U PeCcypcChl
miaatdopmsr Moodle.

K obyuwarowum nemenmam OTHOCATCA:

1) sanemenT «Jlexkius»;

2) pecypc «Kuwuras;

3) pecypc «Crpanunas;

4) snemeHT «Basza TaHHBIX»;

5) anemenT «Burm»;

6) snement «Ioccapuii»;

7) pecypc «I'mmepccrlikas.

K anemenmam KOHMPOAS OTHOCATCA:

8) snemeHT «TecT»;

9) snemeHT «3amaHUe»;

10) snement «Cemuuap»;

11) nement «AHKeTa»;

12) snement «O0paTHAsA CBA3HY;

13) snement «Ompocs.

IIpencraBieHHBITT TepeUYeHb 9JIEMEHTOB U PECYPCOB
BXOIUT B 0a30BYI0 BepCUIO mIaT(OPMBbI, OTHAKO CYIIle-
CTBYIOT HOIOJHUTEJNBHBIE MOJYJU, KOTOPhIe MOIKHO
YCTAHOBUTH C caiiTa cucreMbl [28].

B rabsauie 1 npexcraBiieH aHANN3 MEPEUNCICHHBIX
BBIIIIE€ 2JIEMEHTOB U PECypPCOB, AJaHbl IIPMMEPBbI UX MC-
M0JIb30BAHUS B yU4eOHOM IIpoIliecce.

PaccMmoTpuM 3Tanmpl OpraHu3anuyu yueOHOTO IIPo-
mecca ¢ ucnoab3oBanueM miaardopmsr Moodle B yc-
JIOBUSAX MOJEJH CMENIAHHOT0 O0yJeHM .

Iman I — opzanuiayuonno-memoduieckuii —
IpeAIloJaraeT MOATOTOBKY yU4eOHO-METOAMUYECKUX,
IUarHOCTUYECKUX, KOHTPOJIbHBIX MaTE€PUAJIOB IO JUC-
LUILIAHE W UX pasMellleHre B CUCTeMe 3JIEKTPOHHOIO
oboyuenusa. Ormerum, uTo Hambosee 3PPEeKTUBHBIM
OymeT SBJISTHCSA CMeEIIaHHBINA BJEKTPOHHBIN Kypc,
KOTOPBIA COAEPIKUT CJAEHYIOIINe yueOHbIe 3JI€MEHTHI:
JeKIIus, Tjaoccapuii, 3aJaHue, TeCcT, ompoc. B arom
cilydae ydamuiics NIpW 3HAKOMCTBE C JUCIIUILIUHOM
UMeeT BO3MOKHOCTE OIEHUTD €€ 00'beM U TPYZI0eMKOCTb.

Ta6ruya 1
SnemeHTbI U pecypcbl LMS Moodle
Ne
n/m HasBanue Onucanue IIpumeps! MCIIOIB30BAHUA B YUE6GHOM IIPOIlecce
ITpedocmaesnenue yue6nozo mamepuana
1 deMeHT VHTEpaKTUBHELIN 5JIeMEHT, IPEACTABIAIO- | o Peajmsanus UHTEPAKTUBHON JIEKIINN;
«Jlermus» it co60# mocIe[0BaTeIbHOCTE CTPAHUIL, | © KOHTPOJb YCBOGHUS HOBOI'O MATepPHAJIa;
KOTOpPBIE MOTYT OTOOpPa’KaThCS JUHENHO, | e CO3JaHUe MApIIPYTHON KapThl U3YUEHUS TEMBI
KaK B IIPE3EHTAINM, HEJIWHENHO C Ber-
BJIEHUSAMHU WJMN YCJIOBHBIMH II€PeXoJaMu
MeXKAy CTPaHUIIaMU 160 KOMOMHUPOBAH-
HO C MCITOJIb30BaHMEM OOOMX BApUAHTOB
2 Pecypc IlosBossieT co3maBaTh MHOTOCTPAHUYHBIE | e PasMelleHre TeOPETUUECKOr0, MPAKTUUYECKOI0 MaTe-
«Kuura» pecypchl B (hopmMaTe KHUTH. SIBideTCA He- puajia, HHCTPYKITHUIA;
WHTEPAKTUBHBIM PEeCypcoM e COBMeCTHAs pa3paGoTKa yueOHOTo/[oI0THITEeIHHOTO
MaTepuaia IpenofaBaTess CO CTyAeHTaMu
3 Pecypc PeasnusoBaH B Bujie Be0O-CTPAHUIIBI C UH- | o 3arpyska yueOHOI'O KOHTEHTA (IIJIAHOB CEMUHAPCKUX
«Crpauumna» dopmarueit. ITo3BonsieT co3maBaTh aBTO- 3aHATUH, BOIIPOCOB K 3aUeTy, 9K3aMeHy, TeopeTuye-
MaTUYeCKUe TUIEPCCHIIKN Ha TEePMUHBI CKOTO MaTrepuaja u Ap.);
B IJIoccapuu Kypca. SIBisercs HemHTepak- | e mobasieHue yueOHOro Buzeo ¢ YouTube, mpesenTarimia
THUBHBIM PECypPCoOM ¢ SlideShare, snementos embed
4 DyieMeHT Tabaunsl ¢ ZaHHBIMU, KOTOphie MoryT | e CocraBieHue GuOarorpauuecKoro CIrucKa, CI0Bapeii;
«Basa maHHBIX» | CO3IaBaTh, HAIONIHATH, IPOBOJAUTEH B HUX | © COBMECTHOE HAKAILIMBAHVE KHUT, IUIIEPCCHIIOK;
IIOUCK BCe YYaCTHUKU Kypca. SIBiasercd | e oprammsanus (paiioBoro XpaHUJIHINA;
HEMHTEPAKTUBHBLIM 5JIEMEHTOM e 00MeH craTbsaiMu, (poTorpadusaMu U T. 1.
5 DJIeMeHT Konneknus BeO-cTpaHUIl, KOTOPYIO KaK- | o I'pyNIIOBOI KOHCIIEKT JIEKITHIA;
«Bukwm» OBl YYaCTHUK KypCa MOJKET IOIOJHUTDL | e yIpaBJieHUe IPYIIOBLIM IIPOEKTOM;
WJIN OTPENAKTUPOBATh. SIBIAETCA HEMHTE- | o OPraHM3al[isa MO3TOBOTO IITYypPMa;
PaKTUBHBIM 3JIEMEHTOM e yuacTue B Apyrux Bukru;
® COBMECTHOE ITOBECTBOBAHUE
6 d1eMeHT OJIEeKTPOHHBIN aHAJOT CIPaBOUHUKA cie- | o CosmaHme W PeJaKTUPOBAHNE CIIMCKA OMpPeIeeHN,
«Inoccapmii» UAJBHBIX TEPMUHOB, caoBaps. [lo3BosseT MOJ00HOTO CJIOBAPIO;
COKPaTUTh Pas3MepPhl TEOPHUU 3a CUeT BhIBe- | o cOOp U cUCTeMaTu3ausa NHPOPMAIIMOHHLIX, YUeOHBIX
IEHUs OCHOBHBLIX TEPMUHOB B I'JIOCCAPUIA. pecypcos;
SABJseTcsa MHTEPAKTUBHBIM 3JIEMEHTOM e o0cyskIeHUe 3ammceil rioccapus (BCeMHU YUacCTHU-
KaMu Kypca);
e OpraHmW3aIlys OEHKY OTIeJbHBIX 3aIKcell B rirocca-
puu 0 3aJaHHOI IIPeroJaBaTesieM IIKaJe
7 Pecypc TlosBonsieT mpemomaBaTeNi0 00ecIeUUTh | e 3arpyska yueOHOTO KOHTEHTA C JPYIUX BeG-PecypCcoB;
«'mnepceblika» | BeO-CCBLIKY KaK pecypc Kypca. SIBisercs | e mobasiieHue yueGHOro Buzseo ¢ YouTube, mpesenramuii
HEMHTEPAKTUBHBIM 9JIEMEHTOM ¢ SlideShare
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Okxonyanue maba. 1

HJ\/I;')H Haszsanue Onucanue IIpumeps! UCMONIBL30BaHUA B YUeOHOM IIpoliecce
Opzanu3zayus KOHMpons
8 JIeMeHT KoHTPOJIbHO-U3MEPUTENbHBIN 2JIeMeHT, | o Oprauusanusa TeCTUPOBAHUA AJA CAMOKOHTPOJIA;
«Tect» TIPeICTaBJIEHHBIN CIIMCKOM TECTOBBIX 3aJja- | ® MPOBEAEHIE BXOJHOI'0, TEKYIIEero, IPOMeKYTOUHOI0
HUM, chOPMUPOBAHHBIX U3 0a3bl BOIIPOCOB. KOHTPOJIA C MOMOIIIBI0 TeCTUPOBAHMS.
SABnsieTcAa MHTEPAKTUBHBIM dJI€MEHTOM BosmoxcHocmu 0nsa npenodasamens:

e IIperojaBaTe b co3aeT 6a3y TECTOBLIX 3aJaHu (Co-
OTHECEHHBIX IT0 KATerOPUAM), KOTOPBIE IIOTOM MOT'YT
HCII0JIb30BATHCS P ITOCTPOEHUY PA3JINUYHBIX T€CTOB;

e IIperojaBaTeSib MOYKET YKas3aTh B HACTPOIKAaX orpa-
HUYEHUS 10 BHIITOJHEHUIO TEeCTa: BpeMs IJIs Hadayia
TeCTUPOBAHUS, 3aIePIKKH 110 BDEMEHU MEJK Y IOMBIT-
KaMM, KOJUYECTBO MONBITOK, IAPOJb IJIS OTKPBITIA
TecTa, HOCTYI TOJBKO C onpeneeHHbIX IP-agpecos;

e TECTOBBIE 3aJaHUS MOTYT COZIePKaTh (hPOpMaTHUPOBAH-
HBIN TeKcT, Tabauiiel, HTML-Koa, KapTUHKYA U IIp.

9 JeMeHT IIpencrasisier coboii hopmy A1 pasmeliie- | o PopMUPOBAHNE SJIEKTPOHHOIO MOPT(OJINO CTYLeHTa;
«3amanue» HUSA NWHCTPYKIVU K BBIIOJHEHUIO 3aJaHUA. | o peanus3alnus KOHTPOJSI O0ydueHWs Ha TBOPUYECKOM
OTBeT yualierocs HacTpauBaeTCs B BUJE YpOBHE;
TeKCTa/TUIePCCHIIKHY, (ailia, HeCKONb- | e peaJHsalus IPOEKTHON AeATeIbHOCTH.
kux (aitnos. fIBageTca MHTEPaKTUBHBIM | BosmosxcHocmu 015 npenodasamens:
9JIEMEHTOM e IIPerojiaBaTeslb MOKET BBICTABJATh OIEHKY U MMICATh
KOMMEHTapPUU;

e KOMMEHTAapHUIl IIpemogaBaTesisd OymeT oTo0pakaTbCs
yualemMycs MoJ OIeHKON U MOXKeT OBITh OTIIPaBJIeH
mo e-mail;

e IIPEIoJaBaTe/]lb MOJKET PaspelINuTb IIOBTOPHYIO OT-
paBKy OTBeTa IIOCJe TOr0, KaK OlleHKa ObLIa BBI-
cTaBJieHa, Ju00 3aIPEeTUTh OTIPABKY

10 DJIeMEeHT Bup yueGHOrO 3aHATHA, The KaKIBIH | ¢ Peanmsamnus akTUBHBIX METONOB 00yueHUs (IUCKYC-
«Cemunap» CTYZ€HT BBIMOJIHAET COOCTBEHHYIO pado- cusi, MO3TOBOH HITYPM, METOJ ITPOEKTOB);
Ty, 3arpy’kaeT ee B DJIEMEHT, OIlEHUBAET | e peajmsalusd KOOIepaluu, COTPYyAHUYECTBa;
paboThl APYTruUX CTYAEHTOB. SIBisdeTcd | e opraHusanusa YCJIOBUM IS pedexcuu
VHTEPAKTUBHBIM 3JI€MEHTOM
11 JdeMeHT OIpOCHBIN JIUCT, MO3BOJAIOIINI cobpaTh | meercsa Tpu Tuma aHkeT (ZaHHbIe aHKEThl HeJIb3s
«Angkera» npeaBapuTeIbHbIE CBeIeHUS 000 BCeX | PeJaKTUPOBATh, TOATOMY HIIMPOKOTO IPUMEHEHUS OHU
CTyJeHTaxX B HauaJie O0yueHUsA U Ha OCHO- | He HAIILJIN):
BaHUM IOJYYEHHBIX AaHHBIX pasgenuTh | ¢ COLLES — ompoc mo oneHKe cpeabl 00yUeHUd;
CTYIEeHTOB Ha Ipymnnsl. ABaserca nennTte- | ¢ ATTLS — mpenHasHaueHa IJIs ONPeNeIeHNA YPOBHS
PaKTUBHBIM 3JIEMEHTOM OTHOIIIEHUS CTYJEeHTOB K 00yUYeHUIO B Kypce;

e Critical Incidents — B aHKere mpejIaraeTcs OIeHUTH

HEeKOTOpbIe coObITuA B Kypce [30]
12 dnemenT «006- | ITosBousieT co3gaBaTh MPOCThIE OMPOCHUKY | o IloJyuyeHre OT3BIBOB CTYAEHTOB 00 3JIEKTPOHHOM
parHasi CBSI3b» | M NMPOBOAUTH aHKETUPOBAHUE CTYIEHTOB. Kypce, OpraHusanuu o0yueHus u T. 1.
He umeer GpyHKIIUYN OlleHUBaHUA. SIBIIsET-
Csl HEMHTEPAKTUBHBIM JIEMEHTOM
13 JeMeHT ITosBoJsisieT TPOBOAUTE OBICTPBIE TOJIOCOBA- | o COOP M aHANM3 JAHHBIX 00 YYACTHHKAX Kypca;
«Ompoc» HHUSI ¥ OMPOCHI CPEAH CTYAEHTOB. e IIPOBEJ€HIE I'OJIOCOBAHUS II0 OTAEJIbHBIM IIPOEKTaM
B 3aBucumMocTH OT IeJeil ompoca OTBETHI Kypca.
yJaIuxcsa MOTyT IIOKasbIBaThCA cpasy unu | Bosmosxcnocmu 0asa npenodasamens:
IocJie TOTO, KaK Ha BOIIPOC OTBETAT BCE. | e IpPEIogaBaTe 0 IMPeACTAaBIEeHBI Pe3yJbTaThbl B BUIE
SABnsieTcA MHTEPAKTUBHBIM dJI€MEHTOM HATJIAAHON TaOJIUIIBI;

e IIpernojgaBaTeb MOXKEeT I'MOKO HACTPOUTH IIPOCMOTP
pPe3yJIbTaTOB yUAIIMMUCST;

® OIIPOC MOMHO HACTPOUTHh aHOHMMHBIM

Ha pucysukax 1 u 2 mpejcraBieHO JBa MOAXO0Ja K IIPO-
eKTHUPOBAHUIO CTPYKTYPHI 3JEKTPOHHBIX KYPCOB:
MOIyJbHAS OPraHM3amus W OPraHM3alus Ha OCHOBE
TPYNIIUPOBKHU MO AUAAKTHUYECKUM daemMenTtam [31].

Hanuuue seMeHTOB KOHTPOJA ¢ (uUKcanueii pe-
3yJBTATOB B CUCTEME ITO3BOJISET PeaTN30BaTh dJIEKTPOH-
HBIH JKYPHAJ YCIIEBAEMOCTH, JOCTYITHBIHA JJIA YUaIIerocs
B Jifo00e BpeMs.
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Iman II — desamenvHoCMHBLIL — BKJIIOUAET ABE
YacTH.

Onnaiinosas wacmv. OCHOBHBIE TeOpPeTUUECKUE
MaTepuabl BBHLIOKEHBI B CHUCTEMY 3JIEKTPOHHOTO 00Y-
YyeHMUs, W 3aJaUa ydalnerocsa — M3YUYUTh UX, MOATOTO-
BUTBHCA K OUHOMY 3aHATHIO. B TaHHOM cayuyae YacTUYHO
peanusyercsa MOJEJb «IIePeBepPHYTOro KJjacca», B KO-
TOPO# yuaIlTuiicss 3apaHee 3HAKOMUTCS C MaTepUajoM,
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Puc. 1. ITpumep cmpykmypvL ILeKMPOHHO20 KYPCA:
MO0y AbHAS OP2AHU3AYUS

a 3aTeM B PaMKaxX ayAUTOPHOI'O 3aHATUS OOCYIKIAeT
C IpemojaBaTejieM BO3HUKIIINE BOMPOChl. IIpm aTom
PEeKOMEHAYeTCs Iepel ayJUTOPHBIM B3aHATHEM IIPej-
JIOXKUTH ydallleMyCs IIOMUMO H3YUYEHUS TEOPUHU IIO
TeMe BBIMOJHUTH MPAKTHUYeCKoe 3amaHue, KOTOPOe
TIO3BOJIUT OI€HUTH, HACKOJBKO YCIEIIHO OH OCBOWJ
HOBBIM MaTepual, 1, BOSMOMKHO, IOJTOTOBUTEL BOIIPOCKI
K IPeACTOAIeMYy OYHOMY 3ausaTuio. Ha manHoOM srarme
mpeolbJagaionieil AesTeJlbHOCTBI0O SBJISETCA CaMOCTOS-
TeJbHAS paboTa ydalllerocs, W HaJauume KauyeCTBEHHO
MIOATOTOBJIEHHOTO y4Ye0HO-MEeTOAMYECKOr0 MaTepuala,
a TaKsKe IPOJYMAaHHbBIX X OTOBOPEHHBIX 3apaHee IIPaBUI
paboThI Ha Kypce OyeT BAUATH HA YCIEITHOCTH BBITIOJ-
HeHUs JAaHHOTO JTara.

OuHnasa wacms IPOBOAUTCSA B PaMKax ayIUTOPHOTO
3aHSATUS, OCHOBHBIE BHUIBI NEATEJIbHOCTH Ha JAHHOM
aTame: oOCy:KIeHUe, MHTepIpeTanus, oO0bsIcHeHUE,
(uKcupoBaHUe MPOMEKYTOUHBIX PE3yJIbTATOB 00yUeHUs
(sJIEKTPOHHBIN KYypHAJ ycieBaemMocTu). IIpumMensercs
rexuosorusd BYOD (Bring Your Own Device — npunecu
¢ co00ii CBOe yCTpoicTBO: cMapTdhoH/ wIaHIeT/HoyToyK,/
HeTOYK) Ha JEeKIIMOHHBLIX 3aHATUAX, KOT[a B UHTEPAK-
THUBHOM PEXKUME IIPOBOIATCSI MUKPOOIIPOCHI CTYAEHTOB

Puc. 2. ITpumep cmpyKmypvl dLeKMPOHHO20 KYPCA:
zpynnuposka no OudaKmuiecKkum ajemeHmam

Ha 3HaHHE TEePMUHOJOTUU, (PaKTOB Mo Teme. JIubo
mpejaJjaraeTcss MpPoOJeMHBIN BOIIPOC U O0yUYAIOIIUMCS
IPEeZI0CTaBIISIETCS BOSMOKHOCTh CAMOCTOSTEIHFHO HANTH!
OTBET C TIOMOIIbI0 cMapTdOoHa, IIaHIeTa. [Ipu aToM He
003aTeIbHO HAJNYYE JOCTYIIa B UHTEPHET, IIOCKOJIBKY
Y CTYyZIEHTOB MMeeTCA BO3MOKHOCTh 3apaHee 3arpys3uTh
MaTepuaJibl Kypca Ha CBOE YCTPOIMCTBO U MOJH30BATHCS
uMu odIaiiy.

dman III — oyenounustii. [IpenogaBaresb oeHNBA-
eT yCIeBaeMOCTh (3aJjJaHus, TECTHI, OIIPOCHI, CEMUHAPHI,
JKYpPHAJ yCIIeBaeMOCTH), IPOBOAUT aHKETUPOBAHUE
yuamuxcsa (pedekcuBHbIe aHKeTHI). Ha ocHOBe moury-
YeHHBIX MAHHBIX MPEAJIaraloTcs KOPPEKTUBHI B ILaHe
TIOCTPOEeHUA yueOHOTO Kypca.

Peasmsanusa TeXHOJOTHH CMENIAHHOTO 00YUeHM ST
B By3€ C HUCIIOJIb30BaHMEM CPeJCTB 00pa30BaTeJIbHO-
ro mopraJja mpoBoguTrca asTopoMm c¢ 2015 roma cpemu
CTYZeHTOB-0aKaJIaBpPOB MEeJarornyecKoro o0pasoBaHUS
¢ nByMsd npodunaamu — «HPopMaTHKa 1 SKOHOMUKA »
(ITO6) u MarucTpoB MmMemaroruyeckKoro oo0pasoBaHMUs,
mpodhunb « HGOPMAIIMOHHBIE TEXHOJOTUY B 00pa3oBa-
mun» (IIO0m). Ha pucynke 3 mpeacraBieHa CTaTUCTUKA
HUCIIOJIE30BAHUA CPEACTB 00pPa30oBaTEJBLHOTO IMOpTaJia
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Puc. 3. Cmamucmuueckue dannble 0 cmydenmax,
UCTLONb3YIOWUX NOPMAL NPU n0020MmosKe
K ayOumopHomMy 3aHAMUI0

CTyZeHTaMu 3a YueOHBII rofl IPU IMOATOTOBKE K ayIUTOP-
HBIM 3aHATHUAM II0 AucHuiInHaMm «HpopMannmoHHEIE
CHCTEMEI ¥ TEeXHOJOTuMN» U «IHHOBaIMOHHELIE METOZbI
¥ TeXHOJIOTUHU 9JEKTPOHHOTO 00yUeHusi» (B IIPOIEHTHOM

OTHOIIIEHUX KOJUYECTBA CTYAEHTOB, WCIIOJb3YIOIIUX
mopTaJi, K 00IeMy KOJUYECTBY CTYIEHTOB B I'DYIIIE).

Ha HayanpHOM 3Tame peajmsalii aBTOPOM TeX-
HOJIOTUU CMEIIIaHHOTO O0yUeHUA IPOLEHT OOpaIeHus
K 3JIEKTPOHHBIM KypcaM Ha IOpTajie ObLI UyTh BBIIIE
cpenuero. ITosromy B 2017 rogy 6bl1 MBMEHEH KOHTEHT
KYPCOB Ha mopraJe:

e 100aBJIEHBI BU3YaJbHBIE 3JIEMEHTHI, OIIPOCHUKH,

BHAUKUN — 9JICKTPOHHBIE O09MU/IKM, OIOBEIeHUS
0 IPUOJIMKAIOIIEMCSA 3aHATUN;

e paspaboTaH INJIaKaT, OTPAKAIOUIUII IpPOTpPece
CTyZleHTa B M3YyUEHUU Kypca C AeMOHCTpaIueis
MIPaBUJI IIOBBIIIEHUA PEHTUHTa CTYJEeHTA;

e 100aBJIEHBI TECTHI AJIS CAMOKOHTPOJIA.

Tak:xe cpenu 6akaaaBpoB OBLIO IPOBEIEHO HECKOJIb-

KO OHJIaiH-COPEeBHOBAHUI 110 yUeOHOUN AUCIIUILINHE.

Ianuble M3MeHeHUs OJATONMPUATHO OTPA3UJINCH
Ha CTAaTHUCTHUKe OOpAaIleHWil CTYIEeHTOB K KypcaM Ha
mopraJe.

B koume 2017/2018 yue6HOTO Tofa GBLI MPOBEAEH
OIIPOC Cpelu CTyZeHTOB OakanaBpuara (23 uesioBeka)
u maructparypsl (13 denoBek) mo pabore B yCIOBUAX
CMEIIaHHOI0 00YUYeHUs, Pe3yIbTaThI ITOI'0 OIIPOca IIPej-
cTaBJIeHBI B Tabauie 2.

Tabauua 2

PesynbraTbl onpoca cpean MarncTpos 1 6akanaBpoe negarornyeckoro o6pasosaHns

Ne Kon-Bo BBIOpaBIITILX
Bompoc BapuauTtsr oTBeTOB o
/o orset, %
1 KomdoprHo it Bam o6yuaThes B yeo- | [a 75
BUSAX CMEIIaHHOTO 00ydYeHus?
Her, He BuiKy cmbIcaa 0
Her, ouens Tpyauo 8
He Baxxno 17
2 Xorenu ObI BB, UTO0 TeXHOJIOTHIO cMe- | Jla, MHe ITIOHPaBUJIOCH 61
LIIaHHOTO O0YUYeHUsd DeaJn30BBIBATIU 1
[pemnofaBaTeay APYTUX AUCIUIIMH Ila, HO He Ha BCEX AUCIIUAIIINHAX 3
P
Bysa! Her, 6yzer TpyaHee yuurscsa 8
Her, u Ha 91011 He HYXHO OBLIO 0
3 CuuTraere Jiu BBI, YTO TeXHOJIOrUA cMe- | Jla, HECOMHEHHO 69
IIIAHHOTO OOyYeHWs, pealn3OBaHHAS
B HAIIEM KypCe, TI03BOJIAIA TIOBbICHTS | 11€T, MOMKHO OBLIO M TPaJUIHOHHO 11
a(pdHeKTUBHOCTL BaIero ooyueHms? Her, HA06ODOT, BCE YCIOMHIIA 0
He 3Haio, CI0KHO OLEHUTH 20
4 Kakasa ¢opma paboTs! 15 Bac okasa- | Pabora ¢ KypcoM Ha mopTaJe 5
Jach 3aHUMaresbHee u apdeKTrBHEE?
Pa6ora ¢ mpemnogasaresieM B ayAUTOPUN 53
Coueranue paboThI HA MOPTaje U B ayAUTOPUL 42
Besze ObLI0 CKYUHO 0
5 Yo 6bI BBI 00aBUIN B TeKymiuii Kypc | Bosbie Teopun 0
IJIA MOBBINIeHUA ero 3(p@PeKTUBHO-
ctu? (Teopuio, U3MEHWUIH GBI (hOPMET Nsmenunm ¢popmy mpeacraBieHUsa 3afaHUA 11
IpeACTaBJIeHUA 3aJaHUA, TO0ABUIU TTOGABKLIIN TECTHI U OIIPOCHI 0
0o0JIbIlIE OIPOCOB, UTO-TO yOpasu u3
Kypca u T. I.) Hexoropsie aeMeHTH yOpaaun us Kypca 19
CBoii oTBeT:
e ocrTaBmJ(a) Bce, KaK €CTh 38
e nobaBuJ(a) OGoJbllle BUIEO 10
e U3MeHMJI(a) CPOKU 3aJaHUi 11
e n00aBMII(a) BOBMOYKHOCTh BUAETH Uy KUe OLeHKU 11
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Oxonyanue maba. 2

Ne Kou-Bo BBIGpaBIIINX
Bompoc BapuaHTBI OTBETOB o
o/o orset, %
6 Ilepeuncnure TpygHOCTH, ¢ KOTOPEIMU | He 6bLI0 TpyaHOCTEH 36
BBI CTOJIKHYJINCH B IIpoIiecce 00yUeHmn s -
Ha HAIIeM Kypce OueHb MHOTO MaTepuaJia M 3aJaHui 14
Hannune KecTKUX AeAaaiiHOB 42
TexHUYECKHWE TPYAHOCTU IO paboTe ¢ IOPTaIoM 8
CBoii oTBeT 0

AHasu3 OTBETOB HA BOIIPOCHI AaHKETHI MIOKA3aJ, UTO
B IIEJIOM CTYAEHTHI TOJOKUTEIBHO OTHOCATCA K pea-
JIM3AIUM TeXHOJOTUY CMEIIaHHOIO0 OOydYeHHUs B BYy3e,
ONHAKO €CTh HEKOTODPHIe COMHEHWS II0 peasn3alluu
JAHHOU TeXHOJIOTUU B APYTUX AuUCHUILINHAX. HecMoTps
Ha OTCYTCTBUE BO3MOJKHOCTU OII€HUTH IIPeIrojaBaHNe
IIpeaMeTa B paMKaX TPaauIIMOHHOI ()OPMBI 00yUeHUs,
CTYIEHTBI BCE K€ OTMETUJIU ITOJIOXKUTEJbHOE BIUSHUE
TexHoJoruu Ha 3G (PEeKTUBHOCTh O0yUeHUsS. 3aMeTHUM,
YTO CPEICTBA ¥ METOABI, KOTOPHIE TTO3BOJIUJIN ITOBBICUTD
aKTUBHOCTH M MOTHUBAIIUIO Y CTYJEHTOB IPU U3YyUEHUU
Kypca, BBI3BAIN Yy HUX TaKiKe U TPYAHOCTHU (OOJBIION
00beM MaTepuaia U KecTKuil rpaduk crauu pabor).

BbiBOAbI

B pamkax HaIero ucciiefoBaHUS MOJ TEXHOJIOTHUEH
CMEIIaHHOTO O0y4YeHUs paccMaTPUBAETCS HE IIPOCTO
TeXHOJIOTUS O0YUEHMS, COUeTAOIasa OUHOe 1 3JIEKTPOH-
HOe o0yueHUe, a TeXHOJIOTUA, IO3BOJIAIIAI 3aMEeHUTH
TacCUBHbBIE BUIBI MEATEJLHOCTH YUaIlUXCId B PaMKax
OYHOTO O0yueHHs Ha aKTHBHBIE MOCPEACTBOM HCIIOJIb-
30BaHUsA CUCTEMBI 9JIEKTPOHHOI0 00yuenus. Tem caMmbiM
B YCJIOBUAX CAMOCTOSITEIbHOM Pab0Thl YUAIITUMCS IPeI-
Jaraiorca Takue (opMbl AeATeIbHOCTH (UTeHUE HOBOTO
yue6HOT0 MaTepuasia, IPOCMOTD BUJEOKOHTEHTA, ITIOUCK
JMOTIOJTHUTENbHBIX MCTOUHUKOB, BBITIOJHEHUE 3aJaHUi
TI0 WHCTPYKIIUU, MPOXOKAEHNE TECTUPOBAHUI), C KO-
TOPBIMU OH MOXKET CIIPpaBUThCA 0e3 MOMOIIM Iemarora,
HO IIPU YCJIOBUU KAaueCTBEHHO Pa3paboTaHHOTO yueGHO-
METOAMYECKOro MaTepuaja. B paMKax oUHOTO 00yUeHUsT
yuyalmiicsa OpUHUMAaET ydacTue B OOCYIKJEeHUM HOBOM
TeMBI, 38JaeT BOIIPOCHI IO BBIIIOJHEHUIO TBOPUYECKUX,
TIPOEKTHHIX 3aJaHM, BHIIOJIHAET UTOTOBBIE KOHTPOJIb-
HBbIE 3aJaHusd.

IIpencraBieHHBIN aHAJIM3 IIOKA3bIBAET IITUPOKIE
BO3MOJKHOCTH CHCTEMBI 3JIeKTPOHHOTO 00yuenus Moodle
UL peanusaiuu yueOHOTo IpoIlecca, IMOCTPOeHHOTo Ha
MIPUHITUIIAX CMEIIaHHOTO0 00yUeHMs:

e Cco3JaHMWEe U pasMelleHue yueOHOro MaTepuasa

B DJIEKTPOHHOM KYypCe€ C HCIIOJIb30BAHUEM MYJIb-
TUMEIUNHBIX BO3MOKHOCTEM;

e OpraHmM3aIus CUCTeMATUUYECKOTO0 TECTOBOTO KOH-
TPOJIA IO YCBOEHWIO HOBBIX 3HAHWI, TPOBEpPKeE
OCTATOYHLIX 3HAHUI;

e IpOBeJeHNE IPOBEPOUHBLIX PabOT A OIeHKU
yPOBHS C()OPMUPOBAHHBIX YMEHUN, MOHUTOPUHT
Pa3BUTUA KOMIIETEHITUN CTYAEHTOB II0 AUCITUILIN-
He;

e TIOJyYeHUEe OOPATHOI CBABU MEMKAY YUAIIMMUCH
U TpemnofiaBareseM (KOHCYJIbTHUPOBaHME, MHGOP-
MaImusA Mo TeKyIel ycreBaeMOCT! U T. [.);

e peanusanusa MPOEKTHON AeATEeJTbHOCTU C MPHU-
MeHeHUeM WHTEPAKTUBHBIX 9JE€MEHTOB, CPEICTB
KOMMYHUKAIIVH.

IIpenosxeHHBIE TPUMEPHI UCIIOIb30BAHUA DJIEMEH-
TOB 1 pecypcoB Moodle, a Tak:Ke OCHOBHBIE TIOJIOKEHUSA
peausaiuy CMEeIIaHHOr0 00yUeHUsA MOTYT ObITh peasiu-
30BaHbI B PA3INYHBIX YUEOHBIX AUCIIUILINHAX.
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THE FEATURES OF ORGANIZING BLENDED LEARNING

USING LMS MOODLE
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Abstract

The technology of blended learning is one of the modern trends in education both in the world and in Russia. The article

explores the various possibilities of blended learning technology. As a means of implementing online learning, it is proposed to use
LMS Moodle, which is widely used among educational organizations. The categorization of the main elements of Moodle from the
perspective of the organization of pedagogical control, forms of presentation of teaching materials is presented. Examples of the
use of basic resources and elements of Moodle in the educational process are given. The interactive properties of individual elements
those allow you to more effectively implement online learning in blended learning technology are revealed. An approach is proposed to
understand the essence of blended learning technology as a technology that allows to activate a student’s activities in the framework
of full-time education by using online training and transferring (from full-time education) those activities that students are able to
implement in the absence of a teacher.
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POBOTOTEXHUYECKAA PEAJIUZALUNA

MOJAEJ/IbHON NPAKTUKO-OPUEHTUPOBAHHOW 3A0AYU
OB ONTUMAJIbHOU BECMUJIOTHOW
TPAHCIMOPTUPOBKE IFPy30B

M. U. AnekceeBckuii', O. B. AkceHoBa', B. l0. boapskoB’
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Annomauusa

B paGore npegcraBieHa po60TOTEXHUUECKAS Pealnsalus IPaKTUKO-OPUeHTUPOBAHHOM 3ajau 00 OIITUMAJIBLHOM OECIIUIOTHOM TpaHC-
MOPTUPOBKE rPy30B. B 3amaue GecnimiaoTHasA TeseskKa (IpysKeHasi) JOJIJKHA 110 3aJaHHOMY PeskuMy (YCKOpeHUe, ABUKeHUe C IIOCTOSTHHON
CKOPOCTBIO, TOPMOXKEHIIE) IPOUTH 3aJaHHBIN IMyTh 38 HAaUMEHbIIIee BPeMs ¢ YUETOM 3aJaHHBIX TeXHUUECKUX YCJIOBUI (HAIIpUMep, eCIu
3aJIaHO OTPAHWYEHVE 110 CKOPOCTH).

IIpencraBiensl MaTeMaTuyecKas MOJEIb IBUKEHN 00BEKTa U PEIlleHre COOTBETCTBYIOIIel ONTUMU3aINOHHON 3agaun. JlaHo onu-
caHme peaju3alnuy MOJEIU JJIsi KOHKPETHOTO YCTPOMCTBA, BKJKUYAs IIPEJBAPUTEIbHbIE TECTOBble W KAJUOPOBOYHBIE SKCIIEPUMEHTHI.
IIpoBenennas anpobanus MOKasajia IIUPOKKE IeJarornuecKre MepCleKTHBE PACCMATPUBAEMOr0 TOAX0/a IPY 00yUYeHNU MOTUBUPOBAH-
HBIX IIIKOJbHUKOB U CTYAEHTOB KaK MH(OPMAI[MOHHBIX, TAK U APYIUX HANPaBJIEHUN HOATOTOBKY (MaTeMaTuKa, (U3NKa, eCTeCTBEHHbBIE
U UHKEHEPHbIEe HAYKM).

Kniouesvie cnosa: 6eCimaIoTHOE TPAHCIOPTHOE cpeacTBo, BIITC, o0yuenue poboToTexHnKe, learning robotics, onTuMusannoHHas
MOJIeJib, IPAKTUKO-OPUEHTUPOBAHHAS 3a/[aua, POOOTOTEXHUUECKAS Peau3arius.
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P06°T“3au“ﬂ KaK Mar“c'rpanb“b"‘;l nyTb JIOMUTH CUTyalluIO, O BXOXIECHUUN Poccuu B ToOm-nmcT
BEIYIIUX 9KOHOMUK MHUPaA TOBOPUTH HE IPUXOAUTCS.
B Unpposoe 6yn,yu.|ee Poccun Kparkuit 0630p poboTusaiuu, IpodieM U MepereK-

TUB BHEJAPEHUS ITPOMBIIIJIEHHBIX POOOTOB HA OTEUECTBEH-

HBIX TPeANPUATHAX [2] oTMeuaeT MOMMMO BHEIITHUX

CAHKIIMOHHBIX OTPAHUUYEHUU CJEAYIOIe BHYTDPEHHUE

HeOIaronpuATHbIE (PAKTOPBI, 00BLEKTUBHO CAEPIKIBAIO0-

e TpUMeHeHre MPOMBIIIJIEHHBIX poboToB B Poccum:

® OTCYTCTBHUE Y POCCUMCKUX MIPEAIPUATUN HE TOJb-

KO COOCTBEHHOTO OIIbITA HPUMEHEHUs PoOOTOB,

HO fasKke 00IIero mpeaCTaBIeHN 0 TEXHUUECKUX

U 9KOHOMHMYECKUX OCHOBaX POOOTM3MPOBAHHBIX
TeXHOJIOT'UI;

e OTCYTCTBUE KBaIUGUIIMPOBAHHBIX KaApPOB, CIIO-
COOHBIX 00ECIeUNnTh SKCILIyaTaiuio POOOTOB;

e KpalHAA HEJOCTAaTOYHOCTh CIEIMAJUCTOB, CIIO-
COOHBIX CIIPOEKTUPOBATH POOOTU3UPOBAHHBIE
AYENKU U JIMHUU, BHEJPUTH POOOTOB W OCYIIEe-

IInoTHOCTE POOOTU3AIMU — KOJUYECTBO IPOMBIIILICHHBIX CTBUThL TEXHOJOI'MYECKYIO IIOATOTOBKY DPOOOTH-
po6oros Ha 10 000 paGOTHUKOB. 3UPOBAHHOI'O IIPOU3BOJCTBA.

ILmorHOCTB poboTusamuu’ B Poccun mourn B 70 pas
HIUKEe, YeM B CpeJHeM II0 MUPY, BbIAcHmJIa Harwmo-
HaJIbHAS acCcoIMaluA YYaCTHUKOB DPBIHKA POOOTOTEX-
Huku (HAVYPP). Eciuz B mupe Ha 10 000 paboTHUKOB
B 2015 rogy mpuxommnaoch B cpegHeM 69 MpOMBIIIIEH-
HBIX pob0TOB, TO B Poccuu Bcero ofguH, TOBOPUTCA B UC-
caenoBanuu HAYPP (puc. 1) [1]. Jlugepom peiituHTra
asasiorca HO:xuas Kopes, rae Ha 10 000 paboTHUKOB
IIPOMBIIILJIEHHOCTH HpuUXonauiacsa 531 MPOMBINILIeHHBII
pob6ot, Curranyp (398) u Amounusa (305). ITox mpombIII-
JIEHHBIM POOOTOM TTOHMMAETCS 3aIIPOTPaMMUPOBAHHBIN
MAaHUIYJISATOP, 00bAcHsAeT npesugeaT HAYPP Burannit
Hepennsckuii [1]. OueBugHO, ecaiv KapaAUHAILHO He Iepe-
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C pellleHns 3TUX KJIIOUEBLIX IPOOJEM U CIeAyeT Ha-
YMHATH BHEJPEHNE W OCBOCHIE POOOTOTEXHMKU HA IIPO-
u3BoACTBe. ABTOp 0030pa [2] mesaeT BBIBOI, UTO «Peasuu
CETOMHAIIHEr0 IHSI TAKOBBI, UTO €CJIM MBI He COKPATUM
MIPOrpaMMHOE U KOHCTPYKTOPCKO-TEXHOJIOTUUECKOe OTCTa-
BaHUe I10 BHeI[I)EHI/IIO B HpOI/ISBOI[CTBeHHBIe Hpoueccm pO-
00THM3MPOBAHHBIX KOMILJIEKCOB B Osmskatimue 10—15 Jer,
TO OTCTAHEM OT JINAEPOB MHUPOBOM MHIAYCTPUN HABCETLA» .

3asogsl gna nlogel
Kon npo x po6omoe Ha 10 000 pabomuukos B 2015 &.

10xuaR Kopea 531
CuHeanyp !
AnoHus
TepMaHus
TaliBaHb 190

CLUA
Mmanus 160

Weeiiyapus |

Cepbusa 110
Yexua
BeAukobpumaHus
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Puc. 1. CpasHumenvras eucmozpamma Koaiuvecmea
npomviuiaennvlx po6omos Ha 10 000 pabomuukos
6 pasnvlx cmpanax [1]

Hampasnenusmu, xoropeie k¥ 2020 rogy cocraBsT
OCHOBY PBIHKA IIPOMBIIIJIEHHON U CePBUCHOUN po0O-
TOTeXHUKH, SKCIEPThI JlabopaTopuu POOOTOTEXHUKU
Cb6epbanka cuuratoT [3]:

e 0ECIUJIOTHBIN NMACCAKUPCKUIN TPAHCIIOPT;
POBOTHI /I KOMMEPUECKUX ITPOCTPAHCTB;
po6OTEI-cOOeCeTHNKN (TIOMOIITHUKMU);
JIOTUCTUUECKUEe POOOTHI 1 OECTIMJIOTHBIN T'PY30BOM
TPAHCIIOPT;

KoJ1abopaTuBHBIE POOOTHI;

TTPOMBITIIJIEHHBIE DK30CKEJIeTHI;

POOOTHI IJIA CENBCKOTO X03AHMCTBA;

POOOTHI AJIs1 O0CIYKUBAHUA KINEHTOB;

pOGOTHl AJs NOMAINHUX 3akad (IepcoHaJIbHBIE
TIOMOIITHUKH).

B ycioBusx 3asBJIEHHOI0 CTPATETMYECKOTO Kypca
Ha BCeOOBEMJTIONIYI0 IIU(GPOBUSAIINIO CTPAHBI €Ba JIU
MOYKHO TIePEOIeHUTb Ba’KHOCTH TOATOTOBKU TPaKJaH
K KU3HHU B udpoBoii Poccuu OyayIero u moAroTOBKHU
eJaroroB, CIIOCOOHBIX COOTBETCTBYIOIIIIM 00pa3oM 00y-
YaTh rpaskaaH.

Tak, Bo «BTOopoM maiickoM ykase» IIpesaugent Poc-
cuu B. B. ITyTtun ctaBuT 3azauy «00eCcIeueHnsT YCKOPEH-
HOTO BHeJIpPeHUs NU(GPOBBIX TEXHOJOTUI B 9KOHOMUKE
u conmanbHOU cdepes [4]. s pemrenus crpaTeruye-
CKHUX 3ajJau JaHHOro ykKasa IIpaBurenbcTBy P® mpu
peanmsanuy HauoHaJNBHOU mporpammbl «Ilmdposasa
sKoHOMUKA P®» HagmexuT obecrmeunth K 2024 roxy He
MeHee UeM TPeXKpPaTHOe YBeJUUeHNe 3aTpaT Ha Pas3BU-
THe Mu(POBOI SKOHOMUKU 110 cpaBHeHMIo ¢ 2017 rogom,
00€ecIIeunTh IOATOTOBKY BBICOKOKBAJM(DUITUPOBAHHBIX
KaZpoB s InPOBOI 9KOHOMUKHU, CO3TAHNE CKBOSHBIX
mudPOBBIX TEXHOJOTUHN IMPEUMYIIECTBEHHO HA OCHOBE
OTeUeCTBEHHBIX pPaspaboTok u T. 4. B ToMm uwmcie mpu
paspaboTKe HAIMOHAJLHOTO MPOEKTa IO CO3JaHUIO
0e30TIaCHBIX U KaUeCTBEHHBIX aBTOMOOWJIBHBIX JOPOT

cJIefyeT UCXOAUTh 13 TOro, uTo K 2024 roxy Heo6X0aUMO
o0ecleunTh BHeAPEHNE aBTOMATHU3UPOBAHHBIX U PO0O-
TU3UPOBAHHBIX TEeXHOJIOTUIN OPraHM3aIluy JOPOIKHOTO
nBmkeHuA. CTpaTerns HaYYHO-TEXHOJOTUUECKOTO Pas-
Butua Poccuiickoit @eneparnuu [5] BbIAeNAET B YHUCIE
MPUOPUTETOB U TMEPCHEKTUB HAYUHO-TEXHOJOTHUUE-
CKOTr'0 PasBUTUA CJeAyIolllee: «IIepeXo] K IIepeloBbIM
IUGPOBBIM, MHTEJIEKTYAJIbHBIM ITPOM3BOJCTBEHHBIM
TeXHOJIOTUSAM, POOOTHU3UPOBAHHBIM CHCTEMAaM, HOBBIM
MaTepuaIaM U crmoco0aM KOHCTPYUPOBAHUSA, CO3JaHUe
cucTeM 00pabOTKM OOJIBIIINX 00BEMOB JAHHBIX, MAIIIH-
HOTO O0yUYeHUSA U MCKYCCTBEHHOT'O MHTEJJICKTAa».

OpnoBpemeHHO, corsacHo DPI'OC cpegHero ooOie-
ro obpaszoBanusa [6], TpeboBaHUS K IIPeIMETHBIM
pesyJabTaTaM OCBOEHUSA Kypca MaTeMaTHUKU [JOJIKHBI
oTpasKaTh: «CHOPMUPOBAHHOCTh YMEHUN MOIEJIUPO-
BaTh peasibHBbIE CUTYaIluU, WCCJIEIOBATH IMOCTPOEHHBIE
MOJIeJIN, MHTEePIPETUPOBATh IIOJYyUYeHHBIN Pe3ybTaTy,
TpeboBaHUSA K MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
Kypca mHGOPMATUKN OJKHBI OTPaKaTh: «BJaJeHUe
HaBBIKAMU AJITOPUTMUYECKOTO MBINLJIEHUA 1 IOHUMaHIe
HeoOxomuMOCTH (hOPMAaJILHOI'O OMMCAHUSA AJTOPUTMOB;
BJIaJieHVe HaBBIKAMU U OIBITOM Pa3paboTKU IIporpaMm
B BBIOPDAHHOW cpeje IPOrpaMMUPOBAHUSA, BKJIHOUAS
TECTUPOBAaHMWE U OTJAAKY IIPOTPAMM; BJaJieHUe 3Jje-
MEeHTapHbBIMU HaBBIKAMU (HOPMAJIM3AIUU TPUKJIATHON
3alauM U JOKYMEHTUPOBAHUSA IPOTPAMM» .

Haxomner, cormacuo IIpodeccroHasbHOMY CTaHIAPTY
negarora [7], B TPyZOBYI0 (PYHKIIUIO YUUTEJS IO MO-
nyno «IIpeagmerHoe obyuenme. MaTtemMaTuKa» BXOIUT
«opMUPOBaHNE CIOCOOHOCTH K IIOCTUIKEHUIO OCHOB
MaTeMaTU4YeCKUX MOJeJiell peaJbHOro O00beKTa UM
mporiecca, TOTOBHOCTY K IPUMEHEHUI0 MOJeIUPOBAHUA
ILJIA TIOCTPOEHUA 00'BeKTOB U IPOIECCOB, OTPeIeTeHUsT
WU TPeICKa3saHUsa UX CBOMCTB».

CrasaHHOe BBIIIIe 0COOEHHO CIPABEAJIUBO JJIS IIPO-
MBINIJIEHHO W TEXHOJIOTMYECKU HACBHIIMIEHHOTO Y pab-
ckoro peruona. IIporpamma I'y6epraTopa CBepIIOBCKOM
obsacTu «YpajabcKas WH:KeHepHas IIKO0Ja» OTMeuaeT
UMeIInNAcA JeUIUT B MPOMBINIJIEHHOM CEKTOpe
CBepAJIOBCKOII 00JIaCTU BBICOKOKBAJHU(PUIIMPOBAHHBIX
WH)KeHEePHBIX KaJPOB MO0 PAMY CIIeINaIbHOCTEH: MHIKe-
Hep MIPOMBINIIeHHON 3JIeKTPOHUKY, HAJTaJUNK CTAHKOB
C YKWCJOBBIM MPOTPAMMHBIM yIpaBjieHueMm u ap. [8].
OmHaKo MpU 9TOM HEJOCTATOUHA IJIS HYKJI PErnoHAb-
HOW Hu@POBONl 9KOHOMHUKH [IOJA IOHBIX YPaJbIEB,
MIPOABJAIONIUX CKJOHHOCTb K YIJIyOJeHHOMY H3yde-
HUI0O MaTeMaTUKW, UHPOpMATUKHU, (PUBUKHU, APYTUX
IPeIMeTOB €CTEeCTBEHHO-HAYUHOTO ITMKJa. Bmpouewm,
€CTBb ¥ BOOAYIIEBJIAIONINE TPUMEPHI YCIIEIITHON PadoThI
o0pas3oBaTeJbHBIX OpPTaHU3AIlUil B paMKax «Ypajb-
CKO¥ MHIKeHepHOU mKoabl». Tak, B ampese 2018 roxa
IeCATh CBEPJIOBCKUX KOMAHJ 3aHAIU IPU30BLIE Me-
CcTa B pPa3JUYHBLIX HampaBieHusax X Bcepoccuiickoro
poboroTexHUUeckoro (ecruBansa «Pobodect-2018»
[9]. @ectuBans «Pobodect-2018» saBnserca ogHUM U3
KpynHeHinmux B crpane, B 2018 roagy B HEM IPUHSAIN
yuactue 0osee 700 uemoBek m3 74 pernomor Poccuu,
a Tak:Ke u3 Besopyccuu, Kazaxcrana u Ysbekucrana.
Tlocetmnu copeBHOBaHUA 25 ThIcAY rocreii. IIporpam-
Ma «PoboToTexHUKA: MHIKEHEPHO-TeXHUYECKUe Kaaphl
MHHOBaAIMOHHOU Poccum» peanusyercsa ¢ ocenu 2008
roga @oupom Ouera [epunacku «Boabaoe [lemo» mpu
noageps:xkke MuHMUCTepcTBa 00pasoBaHUs U Hayku P®D
[10]. IIporpamma «PoGOTOTeXHUKA» 3aABJIAET CBOUMU
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IeJAMU TIOMOINb B (DOPMHUPOBAHUU HHIKEHEPHO-TEX-
HUYECKOT0 KOpHmyca OJId POCCUUCKUX MPeanpUATHl,
BOCIIUTAHUE CIEINATINCTOB, 00JIafal0NINX JTUJEPCKIMUI
KauyecTBAMU, COBPEMEHHBIM MHIKEHEPHBIM MBIILICHUEM,
CIIOCOOHBIX PelIaTh CJIOKHEHIIe 3afaull B BHICOKOTEX -
HOJIOTUYHBIX OTPAaCJAX 9KOHOMHNKU CTPaHBbI.

Takum obOpasom, fgendemcs aAKMyaibHol 3adaia
KOMNJLEKCHO20 U NPUMOM Y2nYyOJeHH020 00yueHUs 601b-
UL020, ecaiu He CKa3ambv nodasnsiou,ezo, Yucid moaodbLx
a0deli mamemamuie, UHopmamukre, puauke u Opyzum
JuCyunIUHAM eCmecmeeHHO-HaAYYH020 YUKLA; 00yUueHue
HABLLKAM ME0PYLeCK020 ALZ0PUMMULECKO20 MbLULLEHU,
Gopmuposarue uccaedosamenbCKux yMmenHui, o0yierue
paspabomke ONMUMUSUPYEMbLX MAMEMAMULECKUX
Mmoldegell peanvbHblx COOLIMUL U YCmMpoucme, 8KJI0-
yas pobomomexHuueckue, yu@poeoi u HAmMYypHOU
peanusayuu smux modeneli 0n8 KOHKDEMHbLX CO-
Ovimutll u ycmpolcme ¢ nposepkol adexsamHocmu
paspabomanHolil Mo0eau U ee KOPPeKmupoekou (npu
Heob6xodumocmu ). HazoBeM arTy macmTabHy 3amady
nedazozuieckoii npobremoii yugpposozo 6ydyuiezo,
a Habop meJarornyecKuX TeXHOJIOTUM, HalleJIeHHBIX Ha
ee apdeKTUBHOE pellleHue, — nedazozukoil Yyudhpoeozo
6yodywezo (Pedagogy of Digital Future — PDF).

B oT0#1 cBsI3M BO3HHKAET PSS CONYTCTBYIOIIUX IIe-
JaroTuyecKUX 3a7au COMeP KaTeIbHOTO ¥ MOTUBAIIMOH-
Horo miaHa (3auem yuuThb? Yemy yumts? Kax yuurn?
u 1p.), 6e3 pelleHUs KOTOPBIX IIPOJBUKEHUE BIIEper,
OyzeT cUJIbHO 3aTpygHEHO (cM., Hampumep, [11-16].
Kak moxaseiBaeT HaIll OIBIT, JlabOpaTOPHBIE PabOTHI
110 MaTeMaTHKe C IIUPOKUM IIPUBJIEUEHIEM €€ BHYTPU-
U MEXKIUCIIUIIINHAPHBIX CBSA3€H, B TOM Uucye ¢ mHDOP-
MaTUKOH, ABAAOTCA 3(PDEKTUBHBIM 1 TI€PCIEKTUBHBIM
WHCTPYMEHTOM peIlleHuA yKasaHHO# s3amauum [11—14].
EnBa m HYyXHO TOBOPUTH O TOM, UTO B 3aIaJHOU Iie-
JlarOrUUecKo JuTeparype TeMa 00yueHUs OCHOBAM PO-
G6oToTexXHUKY (OOBIYHO MCIIOJIb3yeTcs TePMUH learning
robotics) Ha pa3HBIX CTYIEHAX 00pa3OBaHWS HauWHAS
yJKe ¢ HAYaJIbHOM INKOJBI (cM., Hampumep, [17—20]),
ABJISETCS ONHOU M3 JOMHUHHUPYHOINUX. HeBO3MOIKHO
B OTPAaHMUYEHHBIX PaMKaX HACTOAINeH KYpPHAJIbHOU
CTaTbU JAaTh XOTA OBl KPATKUII 0030p JUTEPATYpPhI IO
learning robotics, 3T0 TeMa OTHZEIBLHOTO MCCIEOBAHUA.
YKasKeM JIUIIb, YTO PETYJIAPHO IYOJUKYIOTCA CBOETO
poZa BJIEeKTPOHHBIE aJbMaHAXM, IIOCBAIIEHHBIE JTOM
yBJIEKaTEeJbHOI TeMe U Cofep:Kaliie HOBOCTH, CTAaThH,
pexomeHganum, obCcy:KaeHuA Mo TemMe (CM., Halpumep,
[21-24] u gp.). Bopouem, oTeuecTBeHHAas MEPUOTUKA
B obsactu MKT-negaroruku BIIOJIHE YCIIEIIIHO CJIEAYeT
MHUpPOBOMY TpeHnay. Tak, Ha cTpaHuIax KypHamga «WH-
dopmaTtuka um 00pa3oBaHUE» DPETYIAPHO MOABJIAIOTCA
CTaTbU, OCBAIIEHHbIE PA3JIMYHBIM acnekraM learning
robotics, cm. manpumep, [25—31].

Ilenvio maHHOI CTAaThbU SABJSETCA JEMOHCTPAIIUS
OZHOTO W3 BO3MOJYKHBIX IIPOIEJEBTUUECKUX IIOJXOJ0B
K pPeIleHWI0 IMeJarornyecKoi MmMpo0JieMbl ITU(POBOTO
OyayIero Ha mpuMepe PoOOTOTEXHUUYECKOH peaJinsa-
IUY MOIEJbHOU IIPAKTHKO-OPMEHTHPOBAHHOMN 3agaun
06 OmTHMAJbHOW 6ECIUJOTHON TPAHCIOPTUPOBKE
rpysoB. IleseBoit aymuTopueit ABIAOTCS OaKaIaBPBI
IIeJaroruyecKoro o0pasoBaHusA ¢ IPOPUIIMU B 001aCTH
MaTeMaTHKU ¥/Uiu UHpOPMATUKMN, KOTOPBIEe NOJKHBI
OBITH IOATOTOBJIEHBI K PEIIEHNIO IearOTUUeCKUX 3a1au
nudpoBoro Oyayiero, paboras mocjie OKOHUYaHUSA By3a
IPenMYIIeCTBEHHO B 00I1e00pa30BaTeJIbHOM IITKOJIE.

MOAEJ’II: n ee peweHne
PaccMoTpuM CJIeAyOIIyI0 MOTEIbHYIO 3a/1a9y.

BecniuioTHas caMoxogHAsA TeNesKKa MOJMKET ABU-
raTbCA PABHOYCKOPEHHO C IOCTOAHHBIM YCKOPEeHUEM
a, PaBHOMEPHO CO CKOPOCTBIO Uy X paBHO3aMeJJIEHHO
C TeM JKe II0 MOJYJII0 YCKOPEeHUEeM.

Haiinure rpaduk qBuKeHU, 00eCIIeunBaOININA MU-
HUMaJbHOE BpeMs JAOCTAaBKU Ipy3a Ha IPAMOJNHEHTHOM
y4acTKe IIyTH IJUHOI [.

IIpoBeauTe pacueThl AJA PEATUCTUYHBIX SHAUEHUU
mapamerpos: [ = 200 M, vy = 10 M/c, a = 1 m/c.

CrymeHTaM IIpejajaraercs IJIAH JeHCTBHIL:

1) mocTpoeHme MaTeMaTHUUYECKOH MOMIEJM, MCXOMIS
U3 YCJIOBUI 3amauu;

2) ucciemoBaHre MaTeMaTUYECKON MOIEJIN;

3) mpoBeeHNEe PACUeTOB.

CHavajya HeOOXOJUMO IIPOAHAIU3UPOBATEL YCJIOBUE
3aJa4YM C y4YeTOM M3BE€CTHBIX KMHEMAaTNYECKNX 3aKOHOB
IBUKEHUs (MEXANCIUIINHADHASA CBA3b MaTeMaTUKHU
¢ pusukoir). O0yuarInMcsa Heo0X0IMMO:

e TIOBTOPUTH ONPEAeJeHNA U OCHOBHBIE 3aKOHBI 10

TeMe «MexaHUUYECKOe NBUKEHUE» ;

¢ IIOCTPOUTH MaTEeMAaTHUUYECKYI0 MOJeJb MIJd pac-

cMaTpPUBaeMOU 3aavuu;
e yKasaTb ONTUMUSUPYEMYIO I[eJeBYI0 (DYHKITHIO
U ee BapbupyeMblii(e) napameTrp(bl);

® YKasaThb JOIOJHUTEJbHbIE OTPAHNUEeHU (B YacT-
HOCTHU, HEOOXOJUMO MIOHUMATH IPUYNHY OTPAHU-
YeHUS CKOPOCTU ABUWIKEHUS TEJeKKU BeJINYU-
HOM V).

Kaxk usBecTHO, KNHEMATUYECKE YPABHEHU JBUKe-
HUS, T. €. 3aBUCUMOCTH OT BpeMeHU KoopAauHATbI X(t)
u cxkopoctu U(t), umeroT Buf (t > tg):

e DPaBHOMEPHOE IBUKEHUE:

X =Xo+ Ug(t — tg); Uy = const; (6))

e DPaBHOYCKOpeHHOe (paBHO3aMeIJIeHHOe) IBUIKe-
HUTe:

X = xo + Vot — to) + (—)%a(t oy
@)

v =10y + a(t - ty),

rue:

to — HaYaJbHBI MOMEHT BpeMeHU (MOMEHT Hauaja
IBUKEHN);

X, — HavaJbHaAsd KOOpAUHATA;

Uy — HavaJbHAs CKOPOCTE.

Ilo ycuoBuio 3azauu Bce ABUKEHUE OECIMJIOTHOM
CaMOXOJHOM TeJIeKKYM MOYKHO Pa3fesinTh Ha TPU yUacTKa
(puc. 2):

yuacmok I: paBHOYCKOPEHHOE ABUKEHNE C IIOCTOSH-
HBIM ycKopeHueM (a > 0) B mpomesxkyTke [0, #;];

ywacmox II: paBHOMepHOe ABuU:KeHUe (U, = const)
B IIPOMEIKYTKE [, t5];

ywacmok III: paBHO3aMeJJeHHOe [ABUKEHUEe
C TeM JKe II0 MOAyJIio ycKkopeHueM (a < 0) B MpoMeKyTKe
[ty, T] mo mOJHOI OCTAHOBKMU.

HeTrpyaHo MOHATH, YTO IPU 3aJaHHBIX 3HAUCHUAX a
" U, LIeJIeBON (PyHKIIMEHN ABJISAETCS IOJHOEe BPEeMs JIBU-
JKeHUA TeJieKKU T, KOTopoe mapaMeTpuuecKu 3aBUCUT
OT MOMEHTOB BpeMeHU CMEeHBI XapaKTepa ABUKEHUA ¢
u ty. Ilpu aTOM 3aaH IOJIHBIN ITPONIEHHBIN TEJIEKKOMN
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vy = const

a>0

0 t

Puc. 2. MoOenvHvlii epaguk deuscenus 6eCnusLOMHOU CAMOXO00HOU MmeneH KU

oyTh [, 3TO JesaeT 3aJauy YCJIOBHO OINTUMUBUPYEMOI.
Kpome TOr0, KOHEUHBIE KOOPAWHATA U CKOPOCTH IJIs
KalKJI0r0 yUacTKa ABJIAIOTCA COOTBETCTBEHHO HAUYaIbHOI
KOOPAMHATON M CKOPOCTHIO AJIA CJIEAYIOIIEro y4acTKa
nyTHu (IPUHIIUII HeIPEePLIBHOCTHU IBUKEHUS).

Yuacmox I. PaBHOyCcKOpeHHOe aBU:KeHme ¢ a > 0
B mpome:KyTKe [0, t;]. 3mecs t, = x, = 0. Corusacuo (2),
K KOHIIy y4JacTKa I:

X = %atf; vy = aty. 3)

Takum 00pasom, MJIUTEJILHOCTH YUYaCTKa pasroHa
COCTaBUT:

t, =20, 4)

Yuacmok II. PaBHOMepHOe IBUKEHIE CO CKOPOCTHIO
Vo = const B mpomeRyTKe [¢1, t5].
Coraacuo (1), ¥ KoHIty yuactika II:

Xo =21 +0o(ty — 1) =

—lat2+at(t —t;) = Vot _ UG, (5)
2 1 1102 1 0“2 2(1,

vy = const.

Yuacmorx I11. PaBHo3amennennoe gukenne ¢ a < 0
B IpOMeXKYTKe [¢5, T'] KO IIOJMHOIT OCTAHOBKU.
Corzacuo (2), k kKouiy yuactia III:

x3 = l = xz + Uo(T - tz) - %Q(T - tz)z;

v=0=0vy—a(T - ty). (6)

TTocye HecMOKHBIX TTpeodpasoBanmii B (6) ¢ yueTom
TIPeJIIecTBYIONINX COOTHOIIEHUHN oayJaeM:

[ 1
==L 40T - Za(T - ty)%
za 0 2( 2)
T=20 4 t, =t +1t,. (62)
a

W3 BToporo ypaBHeHus B (6a) ciemyeT, 4TO B yc-
JIOBUAX 3aJauyd BpeMs TOPMOKEHHsS PaBHO BpPeMeHU
yckopeHus. JleficTBUTEIBHO, BPeMs TOPMOKEeHU (IJI1-
TenbHOCTh yuacTka III) paBHO:

)
T - t2 = = tl'
a
C ydeToM IIOCJEAHEro IIOJHOE BPeMs ABUKEHUS
oIrpeesieTcsa COOTHOIIIEHUEM:
Il v
+2,

y
vy a

(7

PasBepHYTHIII OTBET Ha BONPOC 3aJaYM MOSKHO
chopmyanpoBaTts Tak.

I'paduk gBUKEHUS BBITJIAIUT CIEAYIOIINM 00pa3oM:

Yuacmokx I. PaBHOYCKOpPEeHHOe ABUKEHUE B IIPO-

v
mexyTKe [0, t,] = {0; —0} IO TOCTUKEHUSA CKOPOCTH V.
a

IIpoiifeHHBIN HA yYaCTKe IYTh:

X = %atl2 =

vg
2a

Yuacmox 1. PaBHOMEpHOE JBUKEHUE B IIPOMEIKYT-

vy 1
Ke [t;, t2] =| —2; — | CO CKOPOCTEIO Vj.
a v
IIpoiineHHBIN HA yYaCTKe IIYTh:

2 2

Y o_,_ %

2a a

Yuacmox I11. PaBHO3aMeJIeHHOE JBUKEHNE B IIPO-

I 1 v

MeXyTKe [ty, T] =| —; — + — | 10 OCTAHOBKH.
Vg Uy a

IIpoiineHHbINT HA yYacTKe IIyTh:

X9 — X1 = Uo(ty — 1) -

2
Y%
2a
(Takoii 'Ke, KaK Ha y4JacTKe pasToHa).

TlonHast mpoiifeHHAas TeJeKKOM AucTanius [ Oyger
MIPeooJieHa 3a BpeMsi:

l—x2:

T = L 20
v, a

Koukperusupyem MoaejbHbI€ BHIKJIATKHU IJIA 3a-
JTAHHBIX B YCJIOBUU YHCJIOBBIX IMIapPaMETPOB 3aJaUM.

Yuacmokx I. PaBHOYCKOpPEeHHOE ABUKEHUE B IIPO-
mexyTKe [0, t;] =[0; 10], ¢, 10 mocTHUKEHUSA CKOPOCTH
Vo = 10 m/c. IIpoiineHHbIi Ha yyacTKe IyTh: x; = 50 M.

Yuacmox II. PaBHOMepHOE IBUKEHNE B IIPOMEIKYT-
Ke [t;, t3] =[10; 20], ¢, co cKopocThIO V. IIpotimeHHbIH
Ha y4acTKe OyTh: Xy — X1 = 100 M.

Yuacmox I11. PaBHO3aMeJIeHHOE NBUMKEHUE B IIPO-
MeXyTKe [tq, T]=[20; 30], c, no ocranoBKu. IIpoiigeH-
HBIN Ha y4acTKe myTh: [ — x, = 50 M (Takoii ke, Kak Ha
yJacTKe pasroHa).

Ilonnas mpoiifeHHas TeJeKKOW AucTaHUUA [ =
= 200 m 6ymeT mpeomoseHa 3a Bpema T = 30 c.

3ameuanue 1. OGyuaroinyecs TOKHBI YMETb 00b-
SICHUTB, [IOYEMY pellleHNe OINTHUMMIAIMOHHON 3aJauu
0 MUHUMAJILHOM BpeMeHU T ABUIKEHUS TeJIeKKU OJHO-
3HAYHO OIIpeJessieTcd 3aJaHHBIMHU IIapaMerpamu [, v,
u a u GOPMAJBHO 3aaua IepecTaerT ObITh ONTHMU3a-
IIUOHHOI.
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3ameuwanue 2. O6yuamInuecs OOJKHBI 3aMeTUTh,
uTO mMoJiHOe BpeMsa aBuskeHus T B (7) coCTOUT U3 ABYX
cJlaTaeMbIX, OIHO 13 KOTOPBIX YMEHbIIAeTCA, a APYToe
BO3pacTaeT C yBeJIuueHUeM U,. CiaemoBaTesbHO, €CIU
paccMaTpuBaTh CKOPOCTH PABHOMEPHOTO IBUMKEHUS U
KaK mapameTrp 3azauu (Ipu 3aJaHHLIX [ 1 a), TO IJIsA
HEKOTOPOI CKOPOCTH Uy ,, MOKHO IIOJIyUUTh aOCOIIOTHBII
muHUMYM T, Bo BpemeHu aBumkeHus 1. HoBas mocra-
HOBKA BOIIPOCA BHOBB J€JIaeT 3a[auy ONTUMU3AINOHHOM.

Kak mssecTHO, cymma Buza y(x) = a/x + x/b, rae

a, b = const > 0, gocruraer MUHUMYMA Y, = Ja/b mpu

paBeHCTBe cjaraeMbiX, T. €. IPU X,, = vJab. Ilpume-
HUTEJIbHO K 3ajaue O OECIIMJIOTHOI IepeBO3Ke TPy30B

MUHIMaJIbHOe BpeMsa apusxenus T, = 2.1/a 6yger mo-
CTUTHYTO IPU YCJIOBUU Uy = U, = vla. J{us 3amaHubIx

YMCJIOBBIX 3HAUEHUH 9TO cocTaButT 1, = 2+/200 ~ 28,2 ¢
IpH Vy=V,, = 14,1 m/c. Takum 06pasoM, BpeMs JOCTABKL
rpysa IpH CHATHUM OTPAHMYEHMS HA CKOPOCTH PABHO-
MEPHOTO IBIMKEHUS Uy MOKeT OBITh ellfe CHUMKeHo. Jlo-
MIYCTUMOCTh CHSATUSA OTPAHUYEHUS HA U OIPEeaeIAeTCs
TeXHUUYECKUMU pPeajusIMU KOHKPETHOW CHUTyalluu, HO
HaJIM4Me pesepBa IS ONTUMU3AIUN OUEeBUIHO U SBJISA-
eTcs CYIeCTBeHHOII 0CO0OEHHOCTHIO MOIEJNIH.

3ameuwanue 3. Obyuamlnuecs JOJKHLI YMETh OIIU-
caTh XapaKTep ABUKEHUS TEJNEeXKKH U B IOCJIeTHEeM
caydae, Korjga TpeboBanue vy = const cuaTo. 31ech pas-

TOHHBIH YYaCTOK AJIHTeIBHOCTBIO t; = Vy/a = +/l/a 1o

MOCTHKEHUU MaKCUMAaJbHONM CKOPOCTH V,, = vla cpasy
CMeHSEeTCA YUYaCTKOM TOPMOMKeHUs, 100 ty = T — t; =

= l/a :tl‘

HecomuenHa mpaKkTUUecKas BaXKHOCTD ATOI 3ajauu,
KOTOpas MOJAeIUpyeT, HalpuMep, POOOTHU3UPOBAHHYIO
JIOCTaBKY moJiydabdpuKara u3 OAHOTO IleXa 3aBoja B APy-
roii, Korjga, CKaskeM, M0 coo0pakeHusM 0e30IIacHOCTHU
UJIU TEXHOJOTUUYECKUM YCJIOBUAM ITPOU3BOJCTBEHHBIE
YYaCTKU [OJI’KHBI OBITH TEPPUTOPUAJIBHO OTIEJIEHBI.
Hnsa mocTpoeHMA MaTreMaTUYeCKON MOJENN W €ee Te-
OpPEeTHUUYECKOTO PEIIeHusa AOCTATOUYHO CaMBIX OOIIUX
TIPefiCTaBJIeHNE O PAaBHOMEPHOM UM PaBHOIIEPEMEHHOM
MeXaHUYeCKOM JBUKEHUU; 9TO COOTBETCTBYET YPOBHIO
IeBSATOTO KJacca cpeiHel ITKOJbI Mau 0oJiee PAaHHEMY
(B mKogax ¢ yruayOJeHHBIM H3ydYeHUEeM IIPeJMeTOB
eCTeCTBEHHO-HAyUHOro IuKJa). IIpu BceM Tom, OfHA-
KO, IJI JAOBEJEHUA PEIIeHUs OO0 SCHBIX KOHKPETHBIX
pesyIbTaToB TpeOyTCA BAYMUYUBOCTh, HACTOHUNBOCTD,
JMOCTATOYHO TJIyOOKOe IMMOHWMAaHNe 3aKOHOB MeXaHuue-
CKOTO ABU:KeHUA. B 3amaue obyuaronirecsa NMeEIOT BO3-
MOJKHOCTB HOJIYUUTh YHUKAJBHBIHN OIIBIT COMIOCTABICHUS
pesyIbTaToOB pacyeToB II0 MOJEJU C COOTBETCTBYIOIIIEN
poboTOTEeXHUUYECKOI peanusanueii (cM. majee).

[na ycuyieHus MOTHBAIUY U PasHOOOpas3usa meza-
rOT MOXKET BapbUPOBATH YCJOBUS 3aJauUM B IIUPOKUX
mpeienax, padoras yKe ¢ KJIaCCOM aHAJOTMYHBIX 3a7au
o01Iei TemaTuku. Hampumep, MOXKHO pacCMaTpPUBaTh He
OIIHY, a Be TeJIe:KKHM, OJHA 13 KOTOPHIX MMeeT MeHbIIlee
YCKOpeHMe, HO OTJIBIIYIO JOMYCTUMYIO CKOPOCTD JBUIKe-
Husa. Vau MOMKHO PaCCMOTPETh BIIOJIHE PEATUCTUUYHYIO
CHUTyaIMI0 KPYIJIO0CYTOYHOTO HPOM3BOJACTBA, KOTIa
B TeUeHUE HEKOTOPOro IepHuoia CYTOK OrpaHUYeHue 10
CKOPOCTH PAaBHOMEPHOTO JBUKEHUS TeJEKKU NMeeTcs,
a B APYTO¥ mepuoj OHO CHATO, W T. [I.

Peanusauyua mogenn

g satypHO! (POOOTOTEXHUUECKOI) peausaiuu
Momesu ObLIa MCIOJb30BaHA ILIAT(GOPMA C YETHIPBMS
JBUTATEJAMHN IIOCTOSHHOTO TOKa, yIpaBiisgeMas OTJa-
mounoit miaroit Arduino Mega 2560 R3 ¢ mpumeHeHmeM
npatiBepuoii miatel Adafruit Motor Shield V1.0. Tna
IUTaHUA PoOOTa NCIOJIb30BaH Jab0PATOPHBIH OJIOK ITUTA-
HUSs, HACTPOEGHHBIN HA BBIXOJHOE HAIPSKEHUe 7 BOJIBT.
VsmepeHue CKOpOCTH POOOTA OCYIIECTBJAJIOCH IIYyTEM
ToficueTa 4rcja 000pPOTOB KOJIeca € TIOMOIIIBIO ONITHYECKO-
T0 9HKOZIepa II0 M3BECTHOI IJUHE OKPYKHOCTU KoJieca.

IIpu peasmmsaruy MOJENH CAETYET YIECTH PEATbHBIE
BO3MOXKHOCTH KOHKPETHOM POOOTHU3NPOBAHHOM ILIaTdop-
MbI. Mcmmosb30BaHHAA B 9KCIEpPUMEHTe ILTaTdopma He
IIpeJIoJiaraeT BOSMOYKHOCTH YIIPABJIEHU YCKOPEHUEM,
TI03BOJIAA HATIPAMYIO 3aaBaTh JIUIIL YPOBEHDb HAIIPSIKE-
HUuA Ha aBuraTesax. CKOpPOCTh BpallleHUs Bajia 3JIeKTPO-
JIBUTATEJIA 3aBUCUT OT MHOYKECTBA IIapaMeTPOB, TOUHBIE
3HAUEHU KOTOPBIX AJIs KOHKPETHOTO ABUTATENS MOTYT
OBITH HEM3BECTHBI IIPU OTCYTCTBUM TEXHUUYECKOU OKY-
MeHTanuu. Ha 3aBUCUMOCTH CKOPOCTU OT HAIPSKEHU
TaK)Ke BJIMAIOT TaKue IapaMeTphl, KaK Macca poboTa,
KOJIMUECTBO IapaJlIeJIbHO PaboTalolIuX IBUTATeJell,
CTelleHb M3HOCA [eTajiell ABUTaTeNA U Op. Beaeacrsue
3TOTO BMECTO pacueTa HAIPAKEHUs, HEOOXOLMMOTO
UL OBUIKEHUA C 3aJaHHON CKOPOCTHIO, C YUETOM BCEX
mapaMeTpOB IIPEAII0JIaraeTcs BBIBECTU SMIIUPUYECKYIO
3aBUCUMOCTH MeKAy SHAUEHUSIMU, YCTaHABIUBAEMbIMU
poboTOM, U peaSbHLIMU 3HAUEHUAMU CKOPOCTH.

YmpaBiieHIe CKOPOCTBIO IBUTATENIA HA UCIIOJIH3YEMOM
B 9KCIEpUMeHTe MJIaTdopMe OCYIIECTBJIAETCA IIyTeM
3a/laHUSA CTeIlleHU 3aloJiHeHUusd yrpasidtomniero ITMM-
cursasa. [lluporno-ummnynscHaa moxyasanusa (IITMM) —
9TO OAWH U3 CIIOCOOOB yIIpaBJeHUSA Harpys3Koil, Hpu
KOTOPOM B JaHHOM CJIyuyae YPOBEHb HATPAKEHUS Ha
00MOTKAX ABUTATEJS IPOIMOPIIMOHAJEH IINTEJTbHOCTHU
VMIIyJIbCOB MIPU MOCTOSHHOM uX uactore. CTemeHbIo 3a-
ToJIHeHUs OyieM Ha3bIBaTh OTHOIIIEHNE AJIUHBI IMITYJIbCa
K nmepuony curHasia. CpefiHee HaNpsi;KeHVe Ha JBUTaTeJe,
TaKuM 00pa3oM, OyAeT MPOIoPIOHAIBHO 3aJaHHOI CTe-
TeHU 3aI0JTHEeHUs, KOTopas 3afaeTcs IIyTeM YCTaHOBKU
HEKOTOPOro IeJIouncIeHHOro 3HaueHus B peructpe OC1A
kouTposmepa ATMega2560. B skcriepuMeHTe OCYIIeCT-
BJIAETCA M3MEPEeHre CKOPOCTH BPAIlleHUs ABUTATeN el Ipu
Pas3INUYHLIX 3HAUEHUAX peructpa c marom 10. Pesyabra-
ThI UBMEPEHUI TPUBEeHBI B Tabaulie 1, JIuHa OKPYIK-
HocTHu KoJsieca — 0,215 m. I'paduueckoe mpeacraBiaeHne
pesyJIbTaTOB M3MEPEHUI IIPUBEEHO HA PUCYHKe 3.

s sKcuepuMeHTaJbHONU peasusaluu PaccMo-
TPEHHOW MaTeMaTHUYecKol Mojenu Oblia paspaboTaHa
mporpaMma, ocyiecTtBisoinas Hactpouky IIIMM B 3a-
JaHHbIE MOMEHTHI BPEMEHU [JId U3MEHEHUS TeKyIei

1

CkopocTb, M/c

o o o o

OOI\JAO)G)

,00 0,20 0,40 0,60 0,80 1,00

CTeneHb 3anonHeHuns

Puc. 3. Basucumocmsb ckopocmu meaexKu
om cmenenu 3anoanenus IIIUM-cuznana
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Tabauua 1
SKcnepuMeHTalnbHble 3HaYeHNA CKOPOCTV BpallleHA ABUraTens npu pasjnyHbiX 3HaYeHNAX CTeneHy 3anoiHeHnsA
Cremens Koar-zo Bpems, Yacrora Bpamenusa | CKopocTs,
3aII0JTHEHU S OC1A 000poTOB
TIIVIM Koteca I I 10l Cpenmee Kouseca, 06/c M/c
0,00 0 — — — — — He Bpamaerca —
0,04 10 — — — — — He Bpammaercsa —
0,08 20 — — — — — He Bparmmaerca —
0,12 30 — — — — — He Bpamaercsa —
0,16 40 50 127,1 135,2 135,5 132,6 0,3771 0,0811
0,20 50 50 58,4 56,7 55,7 56,9 0,8782 0,1888
0,24 60 50 37,8 36,9 36,6 37,1 1,3477 0,2898
0,27 70 50 29,1 28,9 28,9 29,0 1,7261 0,3711
0,31 80 50 25,0 24,3 24,2 24,5 2,0408 0,4388
0,35 90 50 21,5 21,1 21,2 21,3 2,3511 0,5055
0,39 100 100 39,5 38,9 38,6 39,0 2,5641 0,5513
0,43 110 100 36,7 36,1 36,0 36,3 2,7574 0,5928
0,47 120 100 34,4 33,6 33,7 33,9 2,9499 0,6342
0,51 130 100 32,0 31,4 30,8 31,4 3,1847 0,6847
0,55 140 100 31,7 31,1 30,4 31,1 3,2189 0,6921
0,59 150 100 29,8 29,8 29,9 29,8 3,3520 0,7207
0,63 160 100 29,0 29,4 29,1 29,2 3,4286 0,7371
0,67 170 150 42,9 42,5 42,5 42,6 3,5184 0,7565
0,71 180 150 41,7 41,3 41,1 41,4 3,6261 0,7796
0,75 190 150 40,0 39,6 39,6 39,7 3,7752 0,8117
0,78 200 200 52,8 53,4 52,6 52,9 3,7783 0,8123
0,82 210 200 50,5 51,5 51,9 51,3 3,8986 0,8382
0,86 220 200 51,1 51,4 51,2 51,2 3,9037 0,8393
0,90 230 200 51,0 51,1 50,8 51,0 3,9241 0,8437
0,94 240 200 50,6 51,2 50,5 50,8 3,9396 0,8470
0,98 250 200 50,4 50,3 50,1 50,3 3,9788 0,8554
1,00 255 200 49,2 48,8 48,6 48,9 4,0928 0,8799
Tabauua 2
MapameTpbl Nporpammbl, NCMO/Ib30BaHHOW B X0Ae dKCnepuMeHTa
CorslacHO MaTeMaTUIeCKOH MOZesIHn C y4eToM BOBMOXKHOCTeH poboTa
HauanbHasa (KOHeYHAA) CKOPOCTh, M/C 0,0 (0,0) HauanbHas (KOHeUHAsI) CKOPOCTh, % OT Makc. 0 (0)
CKOPOCTH HA OCHOBHOM YYaCTKe, M/C 0,80 CKOpOCTh Ha OCHOBHOM yuYacTKe, % OT MakKc. 91
Paccrosinue, m 20,00 IlTaroe ycxkopenusi, Av = 1% 91
Vckoperne, m/c? 0,20 Illaroe Topmoxkenusi, Av =—-1% 91
Bpewms pasrona, ¢ 4,00 Ilepuox msmMeHeHUs CKOPOCTH IIPU pasroHe 44
(TOpMOIKeHUM), MC
Bpems gBuKeHus Ha OCHOBHOM yuacCTKe, C 21,00 Bpems Ha 0CHOBHOM yuacTKe, C 20,992
Bpemsa TopmoskeHUA, € 4,00 Bpems B iyTH, ¢ 29,000
O611tee BpeMs JBUIKEHUS, C 29,00 OTHOCUTEJIbHOE PACXOKIeHNEe BpeMeH! 0,000
Pasrounsblii yuacToxk, M 1,60 IIpoiieHHbIN IyTh, M 20,015
OCHOBHOI YY4aCTOK, M 16,80 0O00poTOB KoJeca 3a BeCh IyTh 93,02
Topmo3HO#T yuacToK, M 1,60 OTHOCUTEJIbHOE PACXOMKIeHUe IyTH, % 0,076
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CKOPOCTH B COOTBETCTBUY C MATEMATUYECKOI MO/EJIbIO.
3amaBaeMble 3HAUEHUA MOJEJBHBIX IIapaMeTPOB ObLIN
aJanTHUPOBAaHBI K TEXHUUECKUM XapaKTEPUCTUKAM DPO-
6ora. Heo6xoxmmble A1 pabOThl IPOTPAMMEI IIapaMe-
TPBL U Pe3YJIbTAThl PA0OTHI IPOrPAMMBI IIPEACTaBIEHbI
B Tabauie 2.

IIyrem nHTEPIIONAIINY [TOJIYYEHHBIX B Pe3yJIbTaTe 13-
MepeHUH JaHHbIX ObLiIa MoJydYeHa TabJanIla COOTBETCTBUS
CKOpOCTH (B IIPOIEHTAaX OT MaKCUMAJIbHOI) 3HAUEHUIM
peructpa OCl1A. MakcuMaibHas CKOPOCTb MBUKEHUS
pobora B xofe usMepeHuii cocrasuia 0,8799 m/c.

BBuay HEBO3MOKHOCTU IJIaBHOI pEryJIUPOBKU
CKOpOCTU poboTa Ha MCIIOJb30BAHHOU B 9KCIIEPUMEHTE
mraTdopMe OCYIIECTBJSAETCS AMCKPETHOEe M3MEeHeHUe
napamerpoB IIIMM uepes paBHBIe MPOMEKYTKH Bpe-
MeHU. YUYeT BPEMEHHU OCYIIEeCTBJSEeTCS CPeICTBaMU
amnmapaTHOro TaiMepa B COCTaBe MUKPOKOHTPOJLIEPA.

PesynbTatbl n 06CyXKaeHne

T'paduru gBUKeHUs pobOTa B XOfe SKCIepUMeHTa
mpejcTaBJeHbl Ha pucyHKax 4—6. BugHo mpakTuuecKku
MOJIHOE COBIIAJ€HVE DPe3yJbTAaTOB PACUeTOB IO Mare-
MaTHYEeCKON MOeJ U C HATYPHOII POOOTOTEXHUUYECKON
peasusanuell MOIEJIbHOTO IIPoIiecca.

IIpsamonuueiiHoe ABUKeHNEe PO00Ta OCYIIECTBIISIOCH
B KOPUAOPE CTYAEeHUECKOrO OOIIEeKUTHA; IPONIeHHbII
(arTHUUeCKUil MYTh O OCTAHOBKU M3MEPSJCA C ITOMO-
IIbI0 PYJIETKHU, IOJHOEe BpPeMs MBUKEHUS — CEeKYHIO-
MepoM.

OTMeTHM YBJIEKATEJIbHOCTh KOMILIEKCHOT'O PeIleHUs
3a/ayy Ha BCEX dTamax:

e (opMyJIMPOBKA MaTEeMATHYECKON MOIeJIU U ee

peliienue;

e cOOpKa 0eCIMJIOTHOI CAMOXOMHOM TeIeKKH;
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Puc. 6. Koopdunammubiii epagur deuxrcenus poéoma x(t)
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e ampolamusa yCTPOMWCTBA C IOCTUPOBKOM MCIIOJIHMU-
TeJIbHBIX MEeXaHU3MOB;

e HaAKOHeIl, «II0JIEBbIE» MCIBITAHUA MOJEJH CO CPaB-
HEeHWEeM PAacCUYeTHBIX MOMEJbHBIX U (PaKTUUECKU
pean30BaHHBIX IapaMeTpPOB.

IIpu ommcaHHOM KOMILJIEKCHOM DPeIIeHuU 3aJauu
ObLT (haKTUUECKU PeaJM30BaH IOJHBIN IMKJI Hayd-
HO-HCCJIeIOBATEIbCKONH U ONMBITHO-KOHCTPYKTOPCKOM
pa6orsr (HUOKP) — oT mocTaHOBKU U pelIeHUSA
TEOPeTHUYECKOl ONTUMU3AIMOHHON 3agauu mo Gec-
NIIMJIOTHON TIEePeBO3Ke I'PY30B 38 MUHUMAaJIBHOE BPeMdA
pU 3aJaHHBIX OTPAHUYEHUAX (SJIEMEHTHI HAyUHO-WC-
CJIeOBATEIbCKOM paboThI) O HATYPHOI peausaliuu,
FIOCTUPOBKU U UCIBITAHUSA KOHKPETHOTO POOOTOTEXHIUE-
CKOTI'0 YCTPOICTBA, CO3JAHHOTO [IJIsI PEaJn3alliuy MOAeIN
(sJIeMEeHTBI ONBITHO-KOHCTPYKTOPCKOM PabOTHI).

Meparornyeckne NnpunoKeHNA MoAeNbHbIX
3ajay c po6oToTEXHNUYECKON peannsaynen

Hamr ombsIT m03BOJISAET CHEJIaTh BBIBOA O TOM, UTO
Jajke IIPU HKCIOJIb30BAHUU CPABHUTEJIbHO HEIOPOTHUX
YU4eOHBIX POOOTOTEXHUUECKUX KOMIIOHEHTOB BOZMOKHO
CTABUTL BIIOJIHE CePbe3HbIe, «B3POCJbIe» TPAKTUKO-
OPMEeHTUPOBAHHBIE 3aJa4l, CTPOUTH MaTeMaTUUYECKUe
MOJIeJIN, PeliaTh UX U MaTepPuaabHO BOILIOIIATE B BU/E
KOHKPETHOI'0 HCIIOJHUTEJIHLHOT0 POOOTOTEXHUUECKOI'O
ycTpoiicTBa.

Tlegarornueckuie MIePCIEKTUBLI alIPOOMPOBAHHOTO
IMOAX0Ma TPYAHO IIEPEOIeHUTh. AHAJIOIMYHbLIE 3aJa4u
MOKHO CTaBUTDH W peIaTh (paKTUuecKu 6e3 orpaHmde-
HUS II0 BO3pACTY o0yuaromuxcs, GopMuUpys U pa3BuBas
KOMIIOHEHTHI X WHYKEHEePHBIX HU(PPOBBIX KOMIIETEH-
muii. Pemrenne Takux 3a7ay MOJKHO BBITIOJHATL U WH-
IUBUAYaJIbHO, HO OoJsiee adhdeKTuBHON Oymer pabora
KOMaHAbI IOHBIX WHKEHEpPOB. B Tex ciyuasx, Korua
pellleHre MaTeMaTHYeCKO MOJeIN OKAKETCS CIOMHBIM
[JIST YYAIUXCSA OCHOBHOM IIIKOJBI, B KOMAaHIY MOYKHO
MPUBJIEYDh yUYAIIUXCS CTAPIIUX KJACCOB, CTYAEHTOB
BY30B, II€aroroB.

Ha ocHoBaHUM MTOJOOHBIX 3a/aU MOYKHO YCTPanuBaTh
VHINBUIYaJIbHbIE NI KOMAHAHBIE COCTA3aHus («6aTT-
JBbI») B JIyXe BOCTPeOOBAaHHBIX HBIHE COPEBHOBAHUM
World Skills. IIpu 5TOM OL€HOUHBIMU KPUTEPUAMU
MOT'YT OBITB:

e aJeKBATHOCTh IIOCTAHOBKY MAaTE€MaTUYECKON MO-

JIeJIV U ee PeIleHusd;

e aJleKBaTHAsd alllapaTHAsA Peaju3alusa MOLEJN U3
PeJIoMKeHHBIX KOMIIOHEHTOB;

e TOYHOCTh HCIOJHEHUA POOOTOTEXHUUECKUM
YCTPOHMCTBOM MOJEJU U HOCTUKEHUS IOCTaBJIEH-
HBIX B pelllaeMou 3ajaue IieJeii.

Taxk, B caydae Hallleli KOHKPETHOM 3agaun 006 OIITH-
MaJbHOU 0eCIMIOTHOI IIepeBO3Ke I'PY30B, MOTYT OBITH
KPUTEPUATHLHO OIleHEHBI CIeAYIOIne mapaMeTphl:

e IPaBUJBHOCTH (POPMYJUPOBAHUS U PEIICHUA
MaTeMaTHUUecKoil Mojesu (B 4aCTHOCTH, 00ydaro-
I[ecs MOJKHBI 3HATh KMHEeMAaTUUYeCKUe 3aKOHbI
PaBHOMEPHOTO U PABHOIIEPEMEHHOTO ABUKEHUS;
IIOHUMATh BLITEKAIOIIVE U3 HEeIIPEPBIBHOCTH JIBU-
JKeHUS TPeOOBAHUS «CIIUBKU» KOOPIUHAT U CKO-
pocTeil Ha TpaHUIAX CONPAKEHHBIX YYaCTKOB
MyTH; TMOJYYUTH PABEHCTBO II0 BPeMEHU W IIPO-
TAKEHHOCTH YYACTKOB TOPMOKEHUSA U YCKOPEHU
u T. 1I.);

® TPABMJILHOCTB U aJIeKBATHOCTH COOPKU KOHKPET-
HOTO WCIIOJHUTEJIBHOTO YCTPOMCTBA C YUETOM
3a/lau, KOTOPBIE YCTPOHCTBY MPEACTOUT PEIIUTH
B COOTBETCTBUY C MOZEJbIO (Pa3TOH CO CTaPTOBO
TIO3UITUY J0 3aJJaHHOM CKOPOCTH, IIPAMOIUHETHOE
IBUKEHUE C MOCTOSHHON CKOPOCTHIO, TOPMOIKe-
HUe, OCTAHOBKA B PAaCUeTHBII MOMEHT BpeMeHU
B 3aJJaHHOM KOHEUHOM ITyHKTE);

e UCHBITAHWE CO3JAaHHOTO POOOTOTEXHUYECKOTO
yCTPOICTBA C COMOCTaBJeHUEM (aKTUUECKUX
TIPOTOKOJIHLHO GUKCUPYEMBIX TTAPAMETPOB PEKUMA
IBUIKEHUSA YCTPONCTBA C PacueToM IO MOJeIu
uT. I.;

e yCTaHOBJIEHUE IPUYUH HECOOTBETCTBUSA PACUETOB
TI0 MOJIeJIX C TaHHBIMY 00'EKTUBHOTO KOHTPOJISA,
IPeAJIoKeHNe U PeaTnsanusa KOPPEeKTUPYIOIINX
M3MEHEeHUU B YCTPOWCTBE, YIOCTOBEPEHWE B UX
pesyJIbTaTUBHOCTH.

B 2018/2019 yueb6HOM romy MBI IIAHUPYEM aIIpoOu-
poBaTh PaCCMOTPEHHBIN MOAX0J HA MAacCOBOI yueOHOI
ayautopun u3 crymeHtoB YpILIIY, oOyuaromiuxcs II0o
MaTeMaTu4YeCcKoMy 1 MH(POPMAIIMOHHOMY HAIIPABJIEHUIM
noaroroBku. Ilesb 3TOTO meZarormyecKoro 9KCIepu-
MEHTa — OIleHKA BO3MOYKHOCTH BKJIIOUEHUS MOJZOOHBIX
3a/lau B PEryJIsIPHBIN IIeJarorumuyecKuil IPoIlece IIOATO-
TOBKU OyIYIIUX YUUTEJIEH.

3aKnwuyeHune

IIpencraBienHas pobOTOTEXHUUYECKAS peaTu3aIius
MIPaKTUKO-OPUEeHTHUPOBAHHOI 3aaur 00 ONTHMAJIbHON
0eCIMJIOTHOM TPAHCIIOPTUPOBKE IPY30B IIOKA3aJja IIu-
POKMe TemarorudyecKue IIePCHeKTUBHI MOAXO0Ma TIPU
00yYeHUY MOTUBUPOBAHHBIX IITKOJbHUKOB U CTYAEHTOB
Kak WHQOPMAIIMOHHBIX, TaK U APYTUX HAIpaBJIeHUHN
MOJTOTOBKY (MaTeMaTUKa, (PU3UKA, €eCTeCTBEHHBIE 1 WH-
JKeHepHbIe HayKu). [locTaHoOBKa U pelleHre Mog00HbBIX
3azlauy MOTYT ¢ ycrmexoM (opMupoBaTh UM PasBUBATH
WHKeHepHbIe MU(GPOBbIe KOMIIETEHIINY 00yJAaIOIINXCS,
a TaK/Ke CJYMXKHUTh MOIOJHUTEJIbHBIM MOTHBATOPOM
K U3YUYEHUIO JUCIUILINH MaTeMaTUIeCKOTO 1 eCTeCTBeH-
HO-Hay4YHOTO IUKJ0B. 00001asd, MOMKHO CKas3aTb, UTO
TIOCTAHOBKA U PeIlleHre TaKUX MeXIUCITUILINHAPHBIX
3a/lau IPU3BAHBI CTATh YACTHIO MEJaroTUKHU II(POBOTO
oynmymiero Poccuu.
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ROBOTIC IMPLEMENTATION OF THE MODEL
PRACTICE ORIENTED PROBLEM OF OPTIMAL
UNMANNED CARGO TRANSPORTATION

P.1. Alekseevsky', O. V. Aksenova', V. Yu. Bodryakov'

! Ural State Pedagogical University, Ekaterinburg
620075, Russia, Ekaterinburg, ul. Karl Liebknecht, 9/9A

Abstract

The article presents the robotic implementation of the practice oriented problem of optimal unmanned cargo transportation.
In the problem it is necessary for unmanned cargo track to go through the specified path in the shortest possible time (taking into
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account the specified technical conditions (for example, the speed limitation) according to the predefined conditions (acceleration,

constant speed, braking).

A mathematical model of moving the object and the solution of the corresponding optimization problem are presented. A description
of the implementation of the model for a particular device is given, including preliminary test and calibration experiments. The
conducted approbation showed wide pedagogical perspectives of the approach when teaching motivated schoolchildren and students
of both information and other directions of learning (mathematics, physics, natural and engineering sciences).

Keywords: unmanned vehicle, learning robotics, optimization model, practice oriented problem, robotic implementation.
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HOBOCTMU

HP npencrasuna texnonornio 3D-nevatn MeTamInm4ecKnx M3aenuin

HP Inc. na BpicTaBke International Manufacturing
Technology Show (IMTS) 2018 mpepncTaBuIa TEeXHONOTHIO
3D-mevatu HP Metal Jet mnsa xpynmHocepmitHOro Ipous-
BOJCTBA META/UIMYECKUX M3IEMNI IIPOMBIIUIEHHOTO Kade-
crBa. HP Metal Jet obecrieunBaeT MHOTOKPATHBI IPUPOCT
npousBofuTenbHocT (o 50 pa3) mpu 3HaUMTENbHO Oojee
HU3KOI1 ce6eCTOMMOCTI TOTOBOTO U3/ 10 CPABHEHUIO
¢ gpyrumu MeTofamu 3D-nedaty. 9Ty TEXHOTOIMIO TOTOBATCSA
IIPUMEHATD Befyllye MpoMbllIeHHbIe IpousBoauTenu GKN
Powder Metallurgy u Parmatech mna maccoBoro nsrorosie-
HUA JIeTajieil K CBOMM M3JeNVIAM.

HP Metal Jet — peBOJIOLIOHHAS TEXHOIOTHUS CTPYITHOI
THeYaTy CBA3YIOIVM BEI[eCTBOM C TOYHOCTBIO JI0 OFFHOTO 06'b-
€MHOTIO IMKCeJIA, B KOTOPOII Halen Boriouienne 30-1eTHuin
onbIT KoMnanuy HP B mponspBopcTBe nevaTaromyx rojl0BoK
U VHHOBAIMIOHHBIX XJMMUYECKMX MaTepHajoB IJI IedaTi.
C obnactpio medaty 430%320x200 MM, 4eTBIPEXKpPaTHOI
M30BITOYHOCTBIO COIeN (J103) U ABYKPAaTHBIM KOMMYECTBOM
[EeYaTHBIX JIMHEEK, CO 3HAYNMTENBHO MEHbIIEH MOTpeOHO-
CTBIO B CBA3YIOIIEM BellleCTBe Ha eVHMI[Y MacChl M3[enns
texHonmorus HP Metal Jet o6ecrieunBaet 60/bLIYIO IIPOU3BO-
AUTENIbHOCTD M HaJIeKHOCTD MPY HU3KMX €VIHOBPEMEHHBIX
U 3KCIUTYaTallMOHHBIX PacXofiaX II0 CPAaBHEHUIO C IPYTUMMU
texHonoruamu 3D-nedarn meraamu. IIpumenenme HP
Metal Jet HayHeTCA ¢ M3TOTOB/IEHNS TOTOBBIX JeTaseil U3
HepyKaBelolllell CTam; oHM OyfyT o6/afaTh CTEIeHbIo U30-
TpOINM He HYDKe (MIIN JaXKe BBILIE) TOI, KOTopast TpebyeTcst
oT ctanu cornacHo cranpaptam ASTM un MPIE

Briepsrie B uctopuu orpaciu HP BcTymaer B mapTHep-
cxre orHomreHnsa ¢ GKN Powder Metallurgy: Ha mpepmpnu-
srmsix GKN Powder Metallurgy 6ymeT ncronbp3oBarbcst Tex-
Honorust HP Metal Jet i1 mpousBogcTBa pyHKIIOHATBHBIX
MeTa/NINYeCKMX JieTasell A BeflylMX MUPOBBIX IPOU3BO-
pureneit, B ToM ducie Volkswagen u Wilo.

Komnanus Volkswagen, ofuH 13 KpyIHeNIIMX U Hau-
60/1ee OTKPBITBIX K MHHOBALMAM MUPOBBIX aBTOIIPOU3BOIM-
Tenelf, yXe BcTpanmBaeT TexHonormio HP Metal Jet B cBon
TONTOCPOYHBIE CTPAaTErMM IPOEKTVPOBAHYIA 1 IIPOLIECCHI IIPO-
u3BOAICTBA. Baropaps corpygandectsy Mexxny Volkswagen,
GKN Powder Metallurgy n HP xommanum yganoch 6b1CTpO
OLIEHUTH IIePCIIeKTMBHOCTb MAacCOBOTO IPOM3BOACTBA Ta-
KIX IIepCOHA/IN3UPYeMbIX fAeTajieil, KaK MHIUBNJya/lIbHbIe
Openoky M KII4Yell M HapyXXHble TabMIMYKM C UMEHeM
Brafienblia. Kpome toro, B MHOroneTHMX ITaHax Volkswagen
o ncronb3osanuio HP Metal Jet — nponssopctBo GyHKIN-
OHAJIBHBIX YacTell, K KOHCTPYKIVM KOTOPBIX IPeIbAB/IAITCA
BBICOKME TPeOOBaHMsA, HAIIPUMep, PbIYaroB IepeKTIueH s
nepenay ¥ KOpHycos 3epkas. Ilo Mepe Toro xak B Ipoms-
BOJICTBO 3aITyCKAIOTCsI HOBbIE TEXHOJIOTIECKIE IUIAT(POPMEL,
Hanpumep, 3meKTpoMobun, Ha TexHonorno HP Metal Jet
BO3JIaraloT OOJbIINE HAJEXK[ABl: B YACTHOCTM, OHA JO/DKHA
IIOMOYb B BBIITyCKe 00/Ier4eHHbIX (6e3 yijepba 6e30macHoCTi)
MeTa/INYeCKUX JeTaeil.

Kommnanuss GKN Powder Metallurgy taxoke ucronbsyer
npeumyiiectsa texHomornn HP Metal Jet: ona mpoussogut
HeJoporye IeTany C YAY4IIeHHbIMY TYPaBIMIeCKMI Xa-
PaKTepUCTUKaMI, KOTOpble ocTasisieT kommanuu Wilo —
MUPOBOMY JIUJiepy B IPOM3BOACTBE HACOCOB M PeLIeHNI A1
HacocHoro ob6opynmosanus. Wilo HajeeTcs MCHONb30BaTh
texHonmoruio HP Metal Jet mia momydyeHus mepBUYHBIX fie-
Tasielt TUIPaBINIecKoll CHCTEeMbI, HalIpUMep, pabodnx Korec,
1uddys0poB 1 KOPIYCOB HACOCOB.

HP BHOCKT cBOJT BKJIaj] 1 B ITPOM3BOJCTBO MEAUIIVHCKIX
ToBapoB: yiA sToro HP B maprHepcTBe ¢ Parmatech (mpu-
Hagnexnt kommanuu ATW Company) 6ymeT pacummpstsb
MaccoBOe HPOM3BOACTBO feTajeil mo TexHomoruyu Metal
Jet mnsa pspa xmmentoB: OKAY Industries, Primo Medical
Group u pyrux.

(Ilo mamepuanam CNews)
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Abstract

The purpose of this mixed methods study was to determine the barriers that special educator teachers encounter when using
iPads within the Life Skills classroom. The research investigates the experiences, frustrations, and barriers through educators’
perceptions of iPad implementation. The influence of these issues suggests why iPad usage is not a device that special education
classrooms are using in a widespread daily manner. Exploration of iPads as an educational tool and as a communication device is
also discussed, along with considerations of other communications systems such as Picture Exchange Communication Systems and
Alternative and Augmented Communication Devices is considered. Recommendations for further possible research are also discussed.
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1. Introduction

1. 1. Background

School districts have spent millions of
dollars wiring classrooms, installing smart
boards, purchasing laptops and iPads so that
students will have more access to technology. The
intention is that all these devices will increase
student learning. But is it possible that the
opposite is sometimes true? Could technology
in the classroom ever be getting in the way of
student learning? [1, para. 1]

To remain current with the technology and become
employable citizens, all students must engage in the
use and integration of technology tools in schools
[2], including students with special education needs.
The U.S. Department of Education’s program Race to
the Top, from 2009 to 2015, provided grant monies
to reform technology use and integration in public
schools so as to “adopt new strategies to help struggling
schools” [3] and, in turn, help struggling students.
However, technology implementation has fallen behind
in special education classrooms due to the feasibility of
integration and use by students with severe disabilities

[4]. Life Skills students, those who need very basic
training to function and interact within society,
struggle with accessibility, portability, management
and operating current forms of technology. Coupled
with the limitations of fear of failure academically and
using available technology, barriers for using devices
such as iPads in the special education classroom [2]
have created barriers for teachers and school districts.

A study by Chan, Lambdin, Graham, Fragale, and
Davis [5], sought to compare the ease-of-use of iPads in
the classroom to the need for prompting, instructions,
and repetitive practice of hand-held-devices with
individuals having developmental disabilities. This
research design was limited to three adult participants
who lacked technology skills due to the limited
opportunity of use. A series of pictures, void of text,
depicting the series of tasks were presented to the
participants. Tasks included opening an iPad with
a cover, converting the cover to a stand, unlocking
the iPad for use, tapping on the Angry Bird game
icon, tapping the play icon, selecting the level of play,
playing the game, repeating the play level, closing the
game, and putting the iPad away correctly. While the
ease-of-use was a limitation for the students, it was
noted that the barriers to both trial and error and task
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improvement lead to greater participation among the
participants [5].

According to Tim Cook, CEO of Apple, over 95 %
of the 2014 market of classroom tablets was credited to
the iPad. However, the need for research and research-
based practices suggesting that “student achievement
is higher with the iPad in the classroom than without”
[6, para. 5] concerned many educators, including special
education teachers. “If children who spend more time
with electronic devices are also more likely to be out of
sync with their peers’ behavior and learning by the fourth
grade, why would adding more viewing and clicking to
their school days be considered a good idea?” [1].

Special education teachers typically control
technology device use in their classrooms. Such
control is related to the time of use, storage space,
skill development, and applications of uses for
developmentally delayed students, specifically Life
Skills students. Technology integration through
purposeful lesson planning into the classroom routine
often included incremental task development as
described in the work of Chan, Lambdin, Graham,
Fragale, and Davis [5]. With the increase expectation
of technology use and integration in the classroom,
an aspect that beckons further research is the use of
hand-held-devices for special needs students in a Life
Skills classroom setting [4].

“The published studies of classroom iPad use —
in special education, specifically — are eye-opening.
But not because they’re ‘clear’. Because they’re all so
... tiny. The number of studies is small. Their sample
sizes are miniscule. And the measurable effects are
pretty small too” [6, para. 7]. “To understand just
how limited these studies are, keep this in mind: 6.4
million students in the U.S., aged 3-21, have some kind
of learning disability” [6, para. 9], or approximately
13 % of the population of all public-school children.
However, when considering whether iPads as assistive
technology devices are successful in a special education
classroom, the availability of research conducted on/
by/with special education teachers who use iPads in
their classrooms is even more scarce than that of iPad
usage in the general education classroom. Equally
lacking is research regarding the barriers teachers
face with respect to iPad usage with special needs,
Life Skills students in the classroom. The intent of
this research was to uncover the barriers that special
education teachers encountered in the use, integration
and application of iPads within Life Skills classrooms.

1.2. Statement of the Problem

Hand-held-devices, specifically iPads, offer special
needs students the opportunity to engage in meaningful
learning through purposeful technology integration.
While the iPad can be transported more easily and
placed in multiple positions to accommodate numerous
types of students’ disabilities, research into the barriers
and feasibility of the use of iPads with students with
profound learning disabilities in Life Skills classroom
settings has led to this study.

1.3. Research Questions

1. What are the perceptions of Life Skills teachers
with respect to iPad use and integration in a Life Skills
classroom in a rural East Texas school district?

2. What are the barriers Life Skills teachers incur
with respect to the use and integration of iPads in
a Life Skills classroom in a rural East Texas school
district?

2. Literature Review

Research in the area of implementing hand-held
devices (HHD) such as iPads into the general education
classroom [7—10] has indicated increases in student
academic performance. Grinager [8] cited over 30
sources and debated the issue of whether the use of
iPads increased student achievement. However, the
question remains, whether the use and integration of
HHDs helps foster academic achievement, independence,
and confidence for students in the special education
setting as well. A limited number of studies [4, 11, 12]
assert the use of such devices had a positive impact on
special needs students.

2.1. Benefits of iPads

One of the benefits of using iPads and HHD with
special needs students is the size of the iPad [11,
p. 1185]. The iPad is an ‘all-in-one device’ that can be
placed on a tabletop or on a lap without power cords,
separate monitors or keypads. Research by Still, et
al. [11] reviewed 16 studies investigating the use of
HHD devices to teach functional requesting skills.
The researchers found that smart phones and iPads
were used as Alternative Augmented Communication
device (ACC), a term that encompasses communication
methods (other than oral) used to supplement or replace
speech or writing for those with impairments in the
production or comprehension of spoken or written
language [11].

Still, et al. described the use of a Picture Exchange
Communication System (PECS), a program designed
for non-verbal and autistic students to develop
a system of communication through the exchange of
pictures for the actual tangible item. The program
allowed students to select flash-card type pictures
to communicate their basic needs within real-life
scenarios. The portability component of an HHD
was discussed in [11] in comparison to the PECS
books which were cumbersome in size and weight.
Comparisons in the manner of use between the
iPad and the PECS were also discussed, including
the intense training to use the PECS system before
implementation with students having disabilities.
Still, et al. considered how HHD devices such as
iPads assisted students who had significant cognitive
difficulties, lacked manual dexterity, or struggled
with the use of traditional keyboards. Thus, iPads and
other HHD were viable tools for those with nonverbal
communication issues or delayed speech and language
development as a means to communicate.

Other benefits concerning the integration of
iPads in special education classrooms were increasing
vocabulary acquisition as compared to PECS and
the decreased time needed to set up and maintain
as compared to traditional computer use [11]. Once
set up, HHD provided numerous applications for
special needs students including time or daily routine
trackers, schedulers, or monitoring progress toward
goals. Tracking time on tasks or task completions
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either by teacher manipulated or student operated
touch system on an iPad allowed more opportunities
for the students’ access and accountability. Desai,
Chow, Mumford, Hotze, and Chau [13] found that
a student’s increased communication skills were
increased by 13 % through the use of the iPad
applications for AAC compared to that of traditional
ACC systems.

The use of iPads and HHDs combines visual, sound,
and touch components. These components provide
opportunities for special needs students with sensory
input and expressions of knowledge and thought.
Shah asserted that “technology can compensate for
the special needs kids in a way that traditional media
cannot compensate” and thus, “provide a means of
communicating in greater depth” [14].

Shah discussed financial considerations for
school districts regarding purchasing iPads or other
HHDs. While older forms of assistive technology and
communication devices may be still available, school
districts must consider the expense of newer HHDs
versus the repair costs of older devices, or whether
the older devices function in the world of updated
Internet speeds and overall compatibility concerns.
The capability to purchase research-based applications
for students and quickly download the applications for
student use, especially based on students’ disabilities,
suggests school districts invest in long-range
sustainable technology purchases [14]. “Due to more
the low cost of the apps, there is also more flexibility
in choosing tools to assist students” [4].

Shifting control of HHDs to special needs students
provides a “sense of independence many children with
disabilities may never have experienced before” [14].
Desal [13] described “societal familiarity” with respect
to integrating tablet-type devices in the classroom.
Higher yields of student engagement were found
because special needs students were allowed greater
independence in developing skills accepted within
society. Greater motivation to acquire more skills and
become critical thinkers evolved which allowed some
special needs students to bridge cognitive and physical
gaps due to their disabilities [14].

Leisure activity choices are often not given to
special needs students because of the limitations in
providing activities in which they can participate.
Chan [5] found that HHDs fostered more independent
choices about leisure activities. According to Chan,
“access to leisure and recreational activities has
a positive impact on quality of life” [5, p. 253]. Helps
and Herzberg stated that “the use of an iPad 2 provides
numerous choices of activities” [15] for students
with multiple disabilities. Helps and Herzberg also
stated, “instruction in the expanded core curriculum,
including leisure activities, is critical for students with
multiple disabilities” [15].

Flower [16] discussed the benefits of iPad use
for emotionally and behaviorally disabled students in
an institutional setting. Increased attention to task
completion was reflected in greater skill development
through independent practice due to iPad integration
into the learning environment. The need and desire
for students to be able to independently practice skills
both academically and functionally is very difficult
to produce for more than one student at any given

time, let alone for an entire class or small groups of
students within a class. Flower found that “students
with disabilities are more likely to make maximum
educational growth when teachers carefully select
practices that encourage active engagement” [16].

2.2. Disadvantages of iPads

The incongruence between HHD creators not
having instructional backgrounds and the students,
parents, and teachers who use the applications in the
classroom and at home was investigated by Miller
and Doering [9]. hey found that the creators of the
applications had expertise in technology and gaming
backgroundsl] thus, the design of the applications were
more game related than educational in format. The lack
of instructional background and experience reduced
the quality of educational applications to games for
fun with minimal educational benefit for the students
who used them.

According to Cumming, Strnadova, and Singh
[17], even though there is widespread support for
the use of HHDs and iPads in classrooms, there
was not enough wide empirical evidence to support
their everyday use. Their research concluded that
iPads helped students become independent learners,
increased technology use skills and made learning
a “fun” process [17, p. 170].

3. Methodology

This study was conducted using mixed methods
utilizing an embedded design. In this design,
quantitative data were collected and qualitative
interviews were used as follow-up.

3.1. Participants

The research was limited to Kindergarten through
fourth grade special education Life Skills educators who
taught or worked in self-contained classroom settings
in a rural public school in East Texas. Self-contained
Life Skills classrooms typically have fewer students
who require specialized support and intervention due
to their extreme cognitive and/or physical disabilities.
The Life Skills instructional classroom is comprised
of at least one certified special education teacher and
at least one instructional assistant who helps provide
educational support. All participants volunteered to
take part in this study.

3.2.Instrument

The survey instrument used was created by
the researcher. Quantitative questions collected
demographic information including instructional job
role, years of experience teaching special education
classes, and the amount of iPad usage time per week
in the educational setting. The question regarding
frequency of use used a Likert scale system: Never,
Rarely (once a month), Sometimes (every two weeks),
Occasionally (weekly), and Frequently (daily). Three
open-ended questions were verified for reliability
through piloting the proposed questions with peers.
Open-ended qualitative questions sought information
and opinions regarding experiences, concerns,
frustrations, revelations, and barriers faced by the
teachers when using iPads in the Life Skills classroom.
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Participants were given the opportunity to engage in
face-to-face interviews, after completing the initial
survey, to provide clarification of their responses.
Participants were coded with arbitrary names to
protect their identity, as required the Institutional
Review Board.

4, Data Analysis

The participants included two instructional
assistants, two student teachers, and three certified
special education teachers. Table 1 shows the number of
participants per type of certification and their number
of years of classroom experience.

Table 1

Number of participants by type of certification and years
of classroom experience

Number Types Years
of Participants of Certification of Experience
2 Student Teacher 1 & 2 >1
3 Teacher A, Instructional 5
Assistants 1 & 2
1 Teacher B 10
1 Teacher C 20

The survey question for the frequency of iPad use
gathered data through Likert scale responses. The
participants had the following pre-coded selections:
Never, Rarely (once a month), Sometimes (every two
weeks), Occasionally (weekly) and, Frequently (daily).
The amount of iPad usage in the classroom per week
by the certification type of the participants is shown
in Table 2. Teacher A, who has taught for five years,
has used the iPad in the classroom daily. Both student
teachers and both instructional assistants have used
the iPads with students weekly. The teachers with ten
and twenty years of experience have used iPads in the
classroom every two weeks.

Table 2
Frequency of iPad use by participant
Number
.. of Days
Participants Rate of Use Used
per Week
5-year Teacher (Teacher A) Frequently 5
Student Teacher 1 Occasionally 2
Student Teacher 2 Occasionally 2
Instructional Assistant 1 Occasionally 1
Instructional Assistant 2 Occasionally 1
10-year Teacher (Teacher B) | Sometimes 1 time
every two
weeks
20-year Teacher (Teacher C) | Sometimes 1 time
every two
weeks

4.1. Educators Using iPads

The qualitative research questions were designed to
gather educator’s opinions on iPads use and integration
in the Life Skills classroom, including the barriers
they faced. Participants provided explanations for
their reasoning.

4.2, Experiences

The experienced Teacher A stated, “I have seen
students learn many skills: counting, sorting, switch
use, cause and effect, colors, letters, how to write,
words associated with letters, recreation/leisure just
to name a few” as benefits for using iPads in the Life
Skills classroom. Student Teacher 1 stated, “There are
a lot of good applications for tracing to help with fine
motor deficits”. But as both teachers had mentioned,
it has taken trial and error to find what works for
them as teachers and what works for their students.

4.3. Breakthroughs

Teacher B affirmed, “It has helped motivate some
of the students I have had in the past because most
programs give an automatic response, whether right or
wrong”. As exposed by Student Teacher 2, Life Skills
students “get a sense of accomplishment and level
of enjoyment” from getting to use the skill leveled
applications on the iPads. The ability of students to
practice in an independent manner unique to their own
skills was a positive impact expressed by all.

4.4, Frustrations

All participants described their frustrations
regarding iPad use and integration in the Life
Skills classrooms. Charging, equipment failure, and
keeping equipment clean was a consistent problem in
the Life Skills classrooms. Drooling by some special
needs students was a common side effect of several
disabilities, including Cerebral Palsy, Autism, and
Downs Syndrome. Drooling, contamination due to body
fluid, was a hazard when working with iPads for this
group of students. The drooling does cause unsanitary
messes on the iPads and could cause equipment failure,
touch screen issues, speaker failure, port and outlet
issues. Precautions must be taken when sharing
iPads to avoid body fluid exposure between students.
A plausible solution was to insert the iPad in a quart-
sized Ziploc bag. However, due to overuse of misuse by
the students, the bags can be torn and replaced. Both
Student Teachers 1 and 2, and Instructional Assistant
1 made similar remarks that the cleanliness of iPads
was less than desirable and required vigilance to keep
equipment working properly.

Updates of applications and passwords for uses
with iPads like Apple Id account was a continual
nuisance for both teachers and instructional assistants.
Instructional Assistant 2 commented, “It’s time
consuming to verify passwords and updates when one
merely wants to open and use an already downloaded
and installed application” before a student can use the
iPad. The Teacher C stated, “Frustrations are not having
wireless available to access specific applications, and
the ability to download cost associated applications”.
Within the district this research was conducted, the
iPads used have a shared Apple Id account from the
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school district’s special education department. The
shared account allows for quicker purchasing of
applications for iPads within the educational setting.
The teachers and instructional assistants noted that
the district frequently changes the password due to
compromised security. It is time consuming for the
district’s special education technology administrator
to reset and then reissue the new password to all the
teachers and instructional aides.

Some students become disruptive because they
saw their peers using the iPads during class. Certain
disabilities limit students’ understanding with the
devices and lead to much distress in a Life Skills
classroom. As Teacher A stated, “With most students,
especially AU [autistic] students, getting off the iPad
is a real challenge. The iPads I have are older so they
do not have the lock-the-screen option and the students
learn quickly how to get out of what I want them to
be working on”. Student control over devices and
being able to use the iPad in a preferred manner was
a constant struggle with some special needs students.
Students can, on some of the older iPads, close out
and restart applications, other students are clever
enough to watch teachers open and access certain
applications and figure shortcuts through programs
and applications which allows them to skip through
material a teacher originally intended for a student
to use and learn.

4.5. Barriers

Obstacles encountered with respect to iPad
use and integration into the Life Skills classroom
included: planning and developing technology rich
lesson plans; developing appropriate technology goals
for each student based on their individual disability;
incorporating technology into lessons, routines, and
each student needs; and meeting the specific academic
knowledge and skills required by the student’s grade
level curriculum. When the teacher planned to use
a specific application during a lesson, additional
planning time was devoted to acquiring the individual
application, installing the application, and learning
the application before sharing it with the students.
Additional time was necessary for the instructional
assistant to acquire the skills to use the application
also.

Another barrier encountered was the fear of
student unlimited access to unrestricted material.
Turing control of a device that has Internet capabilities
to a fourth grader with severe cognitive disabilities
unleashes the possibilities that the student may stumble
onto web pages that should be restricted from children.
While school districts install technology securities on
web browsers “..some children are unable to handle
the responsibility of using an iPad appropriately”
[14]. While this barrier was not observed during this
study, both student teachers were concerned with the
possibilities that it could happen and the questions that
could potentially arise from parents over access to the
inappropriate websites from the iPad.

There was a fear of students appearing as if
they were just playing games and not accomplishing
academic work or their educational goals. All three
teachers expressed this fear. Both student teachers
noted that type of fear can be a barrier in the

uncertainty of expectations of student performance
ability and the level of teacher engagement. Student
Teacher 1 indicated that it may appear to those outside
the Life Skills classroom, that on the surface, the
teacher is using the iPads as a crutch or toy. “Many
professionals have expressed that iPads offer too
much self-stimulation and that they may be used as
babysitters rather than educational value” [14].

5. Discussion

5.1. Summary

This research focused on unveiling the experiences,
frustrations, and barriers that educators encountered
when using iPads within the Life Skills classroom.
Special education teachers, student teachers, and
instructional assistants described their experiences.
Health concerns, technology problems, disruption
to the classroom, time constraints, and safety issues
regarding the use and implementation of iPads in
Life Skills classrooms were primary frustrations and
barriers.

This research shed light on the discrepancies
between intended use and actual usage of iPads within
the Life Skills special education classrooms. Using
iPads as a reward verses an academic use was not
listed as a barrier by any of the participants. Only one
teacher used the iPad intentionally as an educational
tool. Teachers B and C noted that they use iPads as
a reward or punishment. Students must either earn the
use of the iPad or keep from losing the use of the iPad
as a motivator for some of the special needs students.
Teacher C stated, “They can be good reinforcers for
behavior and for students to finish their work”.
Student achievement on the iPad then is connected to
their level of appropriate behavior or completion of
assigned work.

The questions about iPad usage in a Life Skills
classroom are still not completely resolved, due to the
individual nature of the students within the Life Skills
classroom. Thus, one application may work with one
student and may not work with another in reaching
that students’ goals. The shear complexity in the
varying levels and types of disabilities hinders iPad
usage in becoming universal for all special education
students.

5.2. Implications for Future Research

This research was conducted at one school, within
one district in East Texas. To know and understand the
full implications of iPad usage within the Life Skills
further research must be conducted. Determining the
whole scope of iPad usage in the Life Skills classroom
and the implications it has with teachers in mind may
be completed by compiling a meta-analysis.

Teacher experience may affect the ability to manage,
use and integrate the use of iPads into lesson plans.
Familiarity or lack of experience with the technology
and/or applications may present issues for instruction
and student use. Teacher familiarity with proven
tactics of Picture Exchange Communication System
(PECS), Augmented Alternative Communication (AAC),
or other teaching tools may influence the frequency of
use of iPads, which, in turn, may or may not be due
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to the level of experience of an educator. Educators
encounter many issues in a special education classroom,
including the use and integration of iPads.

5.3. Conclusion

New technology will lead to more advancement
in the classroom and raise more questions regarding
changes in the education environment. Educators are
on the forefront of decisions regarding the use of
Hand Held Devices, including iPads, in the classroom.
However, economic pressures for wide-spread
acceptance of technology in schools will continue to
effect special education classrooms, including Life
Skills.
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NUCMOJIb3OBAHUE IPAD B OBYYEHUUN YHALLUUXCA

C OCOBbbIMU OBPA3OBATEJIbHbIMU NMOTPEBHOCTAMMI:
OCHOBHbDIE HAIMNPABNEHUA, TPYAHOCTWU
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Annomayus

Ilens maHHOTO WCC/IENOBAHWS 3aKJIYAJIACh B ONPENeJIeHNN KaK BO3MOMKHOCTEH mcmosb3oBaHusi iPad B pabore ¢ yuamumucs,
TPeOYIOIUMHA CIIeINAJbHOTO 00yUeHus Win sapisomuvucsa naBaaugamu gercrsa (Life Skills students), Tak u mpemsarcTBuii, ¢ KOTO-
PBIMU CTAIKUBAIOTCS YUUTEJSI-[IeSAroru IpY NIPUMEHeHUN 9TUX YyCTPoicTB. B craThe paccmorpen onbiT npuMeHeHus iPad nexaroramu,
paboTanIIUMy B CHEI[MAaIbHBIX KJaccaX C JeTbMU-MHBAJINAAMU B IOCYJapCTBEHHBIX 00I[e00pa3oBaTesbHBIX IKOJax B mrTare Texac,
CIITA. OmpezesieHBI OCHOBHBIE HANIPABJIEHUS IIPUMEHEHUS IIJIAHIIETHBIX YCTPOMCTB HA 3aHATUSIX, BOSHUKAIOIUE IPU 3TOM TPYLHOCTH,
a TakKe BO3MOYKHBIE NPEISITCTBUS B KCIOJIH30BAHUU NAHHBIX YCTPOUCTB. PesyibraThl mMCCiIeOBaHUsS MTOKA3bIBAIOT, UTO, HECMOTPS
Ha HaJIMYme OIpeJeIeHHbIX NpeumylnecTs, iPad He siBisiercss yueOHBIM MHCTPYMEHTOM, KOTOPBIN [NOJIJKEH KCIIOJIb30BATHCS B KJacce
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C IeThbMU-WHBAIUIAMU eXelHeBHO. MoOuibHbIe yeTpoiicTBa Ha mpumepe iPad paccmarpuBaioTcss u Kak yueOHBIM MHCTPYMEHT, U KaK
cpezcTBO Ay oOMeHa mH(poOpManueii. B mporecce ncciefoBaHUA YUUTHIBAIUCH BO3ZMOYKHOCTH U JPYTUX TEXHOJOTMYECKUX YCTPOICTB
IJIs paboThI yualuxcsa ¢ usobparkeHuaMu 1 uHbopMaIueil. B 3akioyeHnn cTaTby HaMeueHbl BO3MOYKHbBIE HAIIPDABJIEHUA HaJbHEHIINX
OZOOHBIX MCCJIEJOBAHUI U PEKOMEHAAIUY NI HUX.

Knrouesvte cnosa: mobunbuble ycrpoiictBa, iPad, yuamuecsa-uuaBanuzas! (Life Skills students), cmenuansaoe o6pasoBanue, mpu-
MeHeHUe TeXHOJIOTUI B 00yUeHUH.
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e-mail: readinfo@infojournal.ru

TenedoH: (495) 140-19-86
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XypHan «AHchopmaTnka n obpasoBaHune»

NHpekcbl noannckn (areHTCcTBo «PocneyaTtb»)
Ha 1-e nonyroaue 2019 ropa

e 70423 — anga uHAuUBMAYyasbHbIX NOANMNCYUKOB
e 73176 — pnsa opraHusauuun

MepuoanyHoCTb BbiXoaa: 5 HomepoB B nonyroaue (B AHBape He BbIXOAUT)

PepakumnoHHas CTOMMOCTb:
MHaMBUAYyanbHasa nognucka — 250 pyo6.
noanucka ansa opraHusauum — 500 py6.

O

depepanbHoe rocyaapcTBEHHOE yHUTapHoe npeanpuaTtue "lMoyra Poccuun” dCIM-1

BnaHk 3akasa nepmoanyecknx nagaHum
FaseRy-
ABOHEMEHT Ha XypHar
MHcopmaTuka n obpasosaHue (MHReKC Uapanws)
(HanmeHoBaHWe n3gaHust) Konnyecteo
KOMMJIEKTOB
Ha 2019 rog no mecsuam
1 2 3 4 5 6 7 8 9 10 [ 11 [ 12
Kyna
(NoYTOBbLIN HOEKC) (aopec)
Komy
___________________________________ L JInHus otpesa e
OOCTABOYHAA
KAPTOYKA (MHAekc napgaHus)
B | mecTo | nutep
Ha -Fesery MUHdopmaTuka n obpasoBaHue
XKypHan | (HanmeHoBaHWe usgaHus)
noanucku Dy6.
Ctoun- | katanox- Konnyectso
MOCTb | Has pyb. | KOMMMEKTOB
nepeagpe-
COBKM py6.
Ha 2019 rog no mecsuam
1 2 3 4 5 6 7 8 9 10 | 11 | 12
"opog
ceno
NOYTOBbIV MHAEKC obnactb
ParioH
Kog ynuubl ynuua
L,OM Kopnyc KBapTupa damunus U.0.




DAEKTPOHHAs MOAIINCKA |
Ha >XypHaas! VIHOO

KypHaan! 1o metoauke
oOyueHIsI UHpOpMaTIKe
11 “HpOpMaTU3aL N OOpa3oBaHIs

—

v JocTy1 K >XypHadaM v B aBa pasa gemesae
He AOKMAASACh ITedaTyt Tunorpaduy  Ie4aTHOM IOAIIVICKI

v C 21000T0 yCTpOIICTBa, v Cxuaku npyu opopMAeHUN
ITI0AKAI09eHHOTO K VIHTepHeT IIOATIVICKY HAa KOMIIAEKT Xy PHAAO0B

v BO3MO>KXKHOCTB COXPaHUTh qyafm v Orzara Ha caliTe n3aaTeAbCTBa
B popmarte PDF B llnTepHeT-Marasune

lndopmaruka 1 oOpaszoBaHme

M3AAETCS C 1986 TOAA @ OT 64 CTPAHIL] @ BBIXOAMT 10 PA3 BTOA

HayuHO-MeTOAMIecKN XXypHaA IO METOAVKE
npeniogasanus MHGopMaTUK 1 MHGOpMaTU3aITUA
0Opa3oBaHMsI

IMunpopmaruka B 11KOA€
M3AAETCA C2002TOAA e OT 64 CTPAHIL, @ BBIXOAWT 10 PA3 B I'OZ

HayuHo-tipakTidyeckni >KypHaa 4451 yduTeAen
MHPOPMaTIKHU, METOAVICTOB, ITpeliojgaBaTeaent
BY30B I KOAJAeAXKel

IToapoOHYI0 MHPOPMALIUIO O IIOAIINCKE
Ha HaIllM M3AaHIS Bl MOJKETe HAalITH Ha caliTe
http://infojournal.ru/subscribe/

Teaedon: +7 (495) 140-19-86 | E-mail: info@infojournal.ru | Caitr: http://infojournal.ru



1C:NMCUXOOUNATHOCTUKA

[porpammHo-meTognyeckme Komnnekcol nuHerkn «1CTcuxogmarHocTnka» npeactaBnaloT cobon MHCTPYMeHTapun
OnA npoBefleHNA KOMMNbIOTEPHON MNCUXOAMArHOCTUKKM AeTeil 1 NoApPOCTKOB, ANA cbopa U KOHCoNMOauun pesynbTaToB
TecTpoBaHuA. lNporpammbl pazpaboTaHbl NpU NOAQEPMKKe TPynnbl Begylwmx ncuxonoroe MIY wm. M.B. JlomoHocoBa
nop o6bwuM pPYKOBOLACTBOM AOKTOpa MCUXONOrMYeckux Hayk, npodeccopa A.H. [yceBa. lNporpammbl nvMHeRKN
«1C:McuxogmarHoCcTUKa»

« opobpeHbl OTAY «DepepanbHbIi MHCTUTYT pPa3BuTMA 06pa3oBaHKA» B KauecTBe NporpaMmmMHoro obecneueHns
LA NCMOMb30BaHWA NCUXONOramMmn 06pa3oBaTeNbHbIX YUpeXaeHuii;

« BKJIIOYEHbI B E,EIMHbIﬁ peecTp pOCCI/IIT’ICKVIX nporpamMmm gna asnekKTPOHHbIX BbIYNCIINTENTbHbIX MallH N 6a3 OaHHbIX.

At . s SRESResRess (DYHKLMOHANbHbIE BO3MOMXHOCTU
BE S » XpaHeHve nHOoPMaLKMn O TECTUPYEMBIX, X POJMUTENAX,
o ' e [z yumnTenax B equHoi base JaHHbIX.

ouo

- - S e CUTIEIES o XpaHeHMe pesynbTaTo. TeCTUPOBaHUA.
.. | Dparosa Mapusa Axapesssa (TecTpyansii)

———— e ojlr . Be,u,eHMe ncropun pa6OTbI ncrxonora C TeCTUupyemMbiM.

e * YaaneHHOe 1 MacCcoBOe TECTVPOBAHWE NPW NOMOLLM NPOEKTOPOB.
5 MopaepuBaroTcs GaTapen TECTOB.

» Beop 1 06paboTKa paHHbIX € ByMaXHbIX BNaHKOB,
chopMUpPOBaHHbBIX B MPOrpaMme.

. CpaBHEHMe pe3ynbraToB TECTUPOBAHMA OTAENbHbIX TECTUPYEMbIX.
« ABTOMaTUYECKWIA pacyeT pe3ynbTaToB TECTUPOBaHUA.

* DopmupoBaHune BbIOOPOK pe3ynbTaToB TeCTUPOBAHMNA:
= no Knaccam (rpynnamy), nony, Bo3pacty u T.4.

RN RN
MooEX - 109
senoses . enceed

IENCEER SHAKOBKE CHCTEN

EEEEEESETSSEREES  bnoKKu MeToauUK

I Toer |« MpodopreHTayma.

‘ ! : i » MHpnBuayanbHo-ncmxonornyeckme ocobeHHoCTH:
: = « OueHKa YPOBHSA TPEBOMXHOCTH,

) B . « OueHKa ypoBHSA arpecciuu,

; - : ' « MccnepoBaHne caMoOLIEHKH,

: v ) « MccnepoBaHme TemnepameHTa,

; : R « MccnepoBaHme KpeaTMBHOCTY,

" g « OueHKa no3HaBaTenbHoN chepbl

E » « OUeHKa LLeHHOCTHBIX OpUEHTaLWA.
; . - « AflanTtauyua B KONNeKTuee.

: o [leTcKo-poanTenbCKue OTHOLIEHWA.
. SRR |« [OTOBHOCTD K WKONeE.

- Z== s Eshssdnaesss  [peumyllecTBa UCNONb30BaHUA
] [= '+ Cpaswewns esiBopor x . ynyumeHme KayeCTBa NCMXoNnormyeCckoro cConpoBoXgeHna
BOCNUTATENIbHOIO NpoLecca.
« MoBbllWEeHWe NPON3BOANTENLHOCTU TPYa NCUXONOTOB.
« CobniopgeHne KOHONAEHUMANBHOCTI NCUXONOTNYECKO
e nHpopmMaymn.
. OLl,eHVIBaHVIe ANHaMUKKN NCUXNYeCKOro pa3ssntma ﬂ,eTeVl.
« DopMupoBaHUe OTUETOR O NpoAeNaHHoi paboTe.

o CHUXeHue BEPOATHOCTU ownbok B pe3ynbraTtax pacyeTa
NCUXoANarHOCTNYeCKOro nccneoBaHuA.

. ABTOMaTVBaLWIﬂ npouecca HanncaHnA 3aKIMYeHnA.

®  Qupma «1C» 000 «UHpopmaLoHHbIe cucTeMbl B 06pasoBaHn»
1 ‘ : 123056, Mockea, a/s 64, yn. CenesHeBckas, 21 (Tpynna komnanun «MepcoHan Cogpry)
Ten.: (495) 737-92-57 129085, Mocksa, np-T Mupa, a. 101

DOUPMA “1C€” E-mail: cko@1c.ru Ten.: (495) 380-24-67, (906) 035-35-48
www.solutions.1c.ru, www.obr.1c.ru E-mail: info@iso-soft.ru; www.iso-soft.ru, www.personal-soft.ru




