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an/ICﬂaHHbIe pyKonnucu He BO3BpalllatoTCA.
Touka 3peHnA pefakumm MOXeT He coBnafgatb C MHEHNAMKM aBTOPOB.

OTBeTCTBEHHOCTb 3a [JOCTOBEPHOCTb PpaKTOB HECYT aBTOPbI NMy6IMKyeMblX MaTeprasos.

AVMYIO CTUTNCTUYECKYIO N KOPPEKTOPCKYIO NPaBKy 6e3 cornacoBaHma ¢ aBTopamu.

Tenbctom PO.

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

Pepakuua He HeceT OTBETCTBEHHOCTM 3a coaepXaHue peKslaMHbIX MaTepuanos.

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

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




OT PEOAKUAN

HEMHOI'O O BYJYIIIEM

Joporue unrareu!

CoBceM ckopo HacTameT HOBBIH, 2019 rom, a cefiuac MbI BCe C HETepIIEHUEM KIeM NMPUOIMKEHUS HO-
BOTOJHEro mnpasgauka. HoBbIl ros — 5T0, KOHEUHO, BpeMs uyaec u BojmedcTtBa. Ho mocMoTpum Ha HEro
C HAYYHOI TOUKY 3PEHUS: MHOTHE COL[MOJIOTH CUMUTAIOT, 4uTO HOBEIN roj Jid KaJI0ro OTAe/JILHOIO YeI0BeKa,
Ia U JJId BCeX JIIOLel, OYeHb BAXKeH — 95TOT IPA3JHUK CUMTAETCA HAUAJIOM HOBOI'O 3TAama, «IJIO0AJIbHBIM
IIOHEJeJILHUKOM» , C KOTOPOT'O0 MOYKHO B3SThCS 34 HEUTO HOBOe, IepeiiTu HeKkuil pybe:x. Koumenmuo Hosoro
roja MOYKHO c(hOPMYJIUPOBATE TaK: 0mOPACbLBAEM CIMAPOe, NPOULACMCS C HEHYNICHBIM U HAUUHACM 6Ce 3AHOB0.

IlaBaiiTe mombITaEMCSI UMEHHO C TAKOMH MO3UITUU OIeHUTD MMPOUCXOAAIIE B MUPE TJI00aIbHble N3MEeHEeHU S
¥ IIePCIeKTHUBLI OyAylero passuTus. IIycTh He 110 BceM aKTyaJbHBIM HAIPABJIEHUSAM PA3BUTUA NHPOPMATUKA
¥ MHPOPMAIMOHHBIX T€XHOJOI'MI, HO XOTA ObI 10 OZHOMY M3 HUX — HEHPOTEXHOJIOTHIM.

PasBuTrie HelpOTEeXHOJOTUI OTKPLIBAET OMPOMHBIE IIEPCIEKTHBLI B MeIUIlNHE, B OLITY, HA TPAHCIIOPTE,
B OpraHmusaIuu aocyra, B cpepe odpasoBauus. Vcmoab3ys KOMIBIOTED, a B KauecTBe ero nmHrepdeiica Moar,
YeJIOBEK BIIEPBBLIE CMOI' YIIPABJIATH CAMBIMHU PA3HBIMU YCTPOMCTBAMM: 5K30CKeJeTOM (BHEIIHMNEe KapKachl,
IIOBTOPSAIIOIINE YeJI0BeUeCKNe ABUKEHNI 1 BOCIOJHSIIOIINE yTpaueHHble (ZYHKIIUN, HAIIPUMeEp, CIIOCOOHOCTh
XOQUTh WJIHN YBEJIUUYUTH CHUJIY MBIIIII); IPpuOopaMu, KOMIEHCUPYIOIINMY IIOTEPI0 CAyXa U 3PEHUSA; YCTPOI-
CcTBAMU YMHOI'O foMa u T. I. Takoe ympasjieHre yKe CerofHs I03BOJIAET CO30ATh MAKCUMAIbHO KOM(POPTHYIO
cpeny oOMTAHMS UeJIOBEKA, a Ha Oyaylllee MOMKHO HaLesAThbCsH, UTO UeJIOBEK CHJION CBOE MBICIM HAUHET IIpe-
00pas30BBLIBATE OKPYIKAIOIIIUI MUP.

Yro xacaerca cepbl 00pasoBaHMUA, €CTh HANEMK A, UYTO HePOTEeXHOJIOTUY II03BOJIAT IIefarory yipasBiaTh
IIpeJcTaBjIeHeM HNH(POPMAIIK, OI[eHNBATL YCBOEHUE yUaI[MMUCA yU4eOHOro MaTepralia, MIaHnpPOBaTh YPOK.
VoKe ceroHs MIKOJLHUK MOXKET YIIPABIATH POOOTOTEXHUUECKUM YCTPOMCTBOM C IIOMOIIbIO HeiiponHTepdeiica.

IToka uTO B KauecTBe yCTPOIiCTBA, 00ECIIEUNBAIOIIET0 B3AUMOIeICTBLE UeJIoOBeKa 1 podoTa, yIIpaBisieMo-
0 KOMIBIOTEPOM, BLICTYIIAET CcIelualbHasd rapHutypa. Ilpoiiger BpeMs, U ee 3aMeHAT ApPyrue yCTPOiicTBa,
HampuMep 3JeKTPOHHbIe uachkl. JlasKe ceiluac ¢ MOMOIIIBLI0 YMHBIX YacOB MOKHO (DMKCUPOBATH Pa3JTUUHBIE
Helpou3noJornuecKne MaHHBLIE UeJIOBeKa, a B HeJalleKoM OyIayIieM HOSBUTCS BO3MOYKHOCTH OOIINEeHUS
¢ OIPYTUMHU JIOAbMU, POOOTOTEXHUUYECKUMU YCTPOMCTBAMM Ha PACCTOSHUU C IIOMOIIBIO CHJIBLI MBICIHU, C IIO-
MOIIIBI0 HEMPOTEXHOJIOT .

HeiiporexHogoruu — 9To mar B Oyayiee, KOTOPBIN OKUIAET HAC, MOKET OLITh, YiKe B CJAeAYIOIIeM I'oLy.

HoBglii rog — 5TO BpeMsA IOABECTU UTOTH WM HAMETUTH ILJIAHbI Ha OymayIee. XoueTcsa BEPUTh, UTO HACTY-
MAIOIIUHA T'OJ IPUHECEeT ¢ cO00I HOBLIE YCIIEXU U NOCTHUKEHUS.

T'nasnulii pedaxmop

ayprara «Mdugopmamukra u o6pasosarnue»,
ujeH-Koppecnondenm PAO,

00KmMOp mexHUYeCcKUuXx Hayk, npogeccop

C. I'. I'puzopves




NEOATOMMYECKUIA OMbIT

YNPABJIEHUE YCNEWHOCTbIO OBYYEHUA CTYOEHTA
HA OCHOBE MAPKOBCKOW MOAENU

M. B. Hockos', M. B. ComoBa’, U. M. ®epoToBa’

' Cu6upckuii pedepaneHoiii ynueepcumem, 2. KpacHospck
660041, Poccus, 2. KpacHoapck, np-m C80600HbiIl, 0. 79

Annomayus

B craTbe mpeziaraerca MOZeNb IPOTHOBUPOBAHUA YCIEIIHOCTH O0ydeHHUsA cTyAeHTa. Mojelb IpeACTaBidgeT co00il MapKOBCKU
IIPOIleCC C HEIPEepHLIBHBIM BPEMEHEM THIIa IpoIiecca «Iueib-PasMHOMKeHUe». B KauecTBe IapaMeTpoB Ipoljecca IpeJaraloTcs HH-
TEHCHUBHOCTH IIPOI[ECCOB IIOJIYUEHUNA WM YCBOCHUA I/IH(l)OpMaIlI/[I/I, IIpuyeM MHTEHCHBHOCTB IIPOIlecCa YCBOCHHUA HHq)OpMaILI/II/I YUYHUTBIBAET
OTHOIIIEHKE CTYJEHTa K N8yIaeMOMy IIpeAMeTy. B pesynbrare IpIMeHEeHUA MOJEIH MOYKHO I KaXKA0T0 CTYAeHTa OIIPefeINTh BEPOAT-
HOCTB 3aJJaHHOM C(hOPMUPOBAHHOCTU BJIAJEHUSA M3YyUaeMbIM MaTepuajoM B Osu:kaiiiieil mepcrnektue. Takum o6pasoM, IpU HAJIUYUU
aBTOMATHU3UPOBAHHON MH(DOPMAIMOHHON CHCTEMBI By3a Deajusalyd MOJeJIH ABIAETCA 9JI€MEHTOM CHUCTEMBI IOAZEPIKKHU HIPUHATHA
pellleHNsl BCeMU yYaCTHUKaMM y4eGHOro mporecca. IIpuBefieHHbIE B CTaThe IPUMEPHI SABJISIOTCSA Pe3yJIbTaTaMy 9KCIEePHMeHTa, IPoBe-
IeHHoro B MHCTUTYTEe KOCMUYECKUX ¥ MH(MOPMAIIMOHHBIX TexHoJsiornii Cubupckoro (eaepaabHOT0 YHUBEPCUTETA B YCIOBUAX CMeEIaH-
HOTO O0y4eHHd, T. €. B YCIOBUAX, KOTZa ayAUTOPHAA paboTa COIPOBOXKAAETCA CAMOCTOATENBHON PaboTO# C 9IeKTPOHHBIMHU PECYPCAMHE.

Kntoueevie cnosa: IIPOrHO3UPOBaHNE yCIIEIITHOCTHU OﬁyquI/IH, MapKOBCKI/Iﬁ IIpoiecc, YypaBHEeHUA ROJIMOI‘ODOB&.

DOI: 10.32517/0234-0453-2018-33-10-4-11
Ans yumuposanus:

Hockos M. B., Comosa M. B., Pedomosa H. M. YupaBieHre yCIEIIHOCTbIO 00yUeHIA CTYLAeHTa HA OCHOBE MapKOBCKOI Mozenu //

Nudopmarura u odpasosanue. 2018. Ne 10. C. 4—-11.
Cmamba nocmynuna 6 pedaxyuro: 5 oxkrabpa 2018 roxa.
Cmambva npunama k newamu: 20 Hos6pa 2018 roga.
Ceedenus 06 asmopax

Hockos Muxaun BanepuanoBud, 1oKTOp (hus.-mMaT. HayK, mpodeccop, mpodeccop Kadeapbl MPUKIATHON MaTeMaTHKU U KOM-
MbIOTEPHON OesomacHOoCTH WHCTHTYTa KOCMUUYECKHMX M MH(DOPMAIUOHHBIX TexHoJoruii Cubupckoro (demepajbHOTO YHUBEPCUTETA,

r. Kpacsosapck; mvnoskov@yandex.ru

ComoBa Mapuna BanepbeBHa, nHKeHeD Kadeapbl IPUKIAHON MAaTEeMATUKU UM KOMIIBIOTEPHOU OesomacHocTu MHCTUTYTA KOCMU-
yecKUX ¥ MHGOPMAIIMOHHBLIX TexHoJIornit Cubupckoro deepaabHOTO YHUBEPCHUTeTa, T. KpacHoapck; marinasom@yandex.ru
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BBepeHmne

IIpu cosmaHMU U TPOEKTUPOBAHUY aBTOMATU3UPO-
BaHHBIX NH()OPMAIIMOHHBIX CUCTEM BY30B HEOOXOAMMO
YUYUTBIBATH TEHAEHIIUIO K MEePCOHU(MUKAIINYN 00yUIeHUA
CTYZEeHTOB, KOTOpas JOMUHUPYET B COBPEMEHHOM 00-
pasoBaTeJIbHOM IIPOCTPAHCTBE (CM., HampuMmep, [1—4]).
OmHOYl U3 XapaKTePUCTUK NEePCOHUPUUUPOBAHHOU
00pa308amebHOl cpedvl SIBISIETCS BBIOOP CTYIEHTOM
cBoeili oOpasoBaTenbHON TpaekTopuu. OmHAKO OIS
PEKOMeHJalluM WHAWBULYAJbHBIX 00pa30BaTeJIbHBIX
TPaeKTOPUIl HEOOXOAMMO UMETh MOJEJM, OIUCHIBAIO-
1iye pPasJndYHbIE CTOPOHBI JEeATEJIHLHOCTH 00yduaeMoro,
B TOM 4YHCJIe MOJEJb, MO3BOJIAOIIYI0 IPOrHO3UPOBATH
YCIIEIITHOCTh €r0 O0ydYeHUs 10 TOM MW WHOU yueOHOI
npucnunanie. Takme Momenn paspabaThIBaloTCs Ha
OCHOBE Pa3JIMYHBIX MaTeMaTUUYECKUX METOA0B, HAIIPHU-
Mep, Ha OCHOBe KJIacTepHOTO aHaJsm3a [5, 6], anmapara
HeueTKo# joruku [7, 8], HeueTkux MHO:KecTB [9, 10]
u 7. 1. [llupokoe pacnpocTpaHeHNe IOJYUUIN MOJLEIH,
IIOCTPOEHHBIe HA OCHOBE MCKYCCTBEHHOTI'O MHTEJJIEKTA
[11, 12].

B nmanHoOIi cTaThe mpeaaraeTcs MO b IPOTHO3H-
poBaHus, onMpaONIaiAca HA MaPKOBCKHUE IIPOIECCHI,
YYUTHIBAIOUIAA OTHOIIEHUE CTYIE€HTA K HU3YYEHUIO
maHHOU mucumiimHbl. Ha Hamn B3risg, oHa Jiydiie,

uyeM APYyrue MOJeNu, IpucIocobeHa IS MCI0Jb30Ba-
HUSA B aBTOMATHU3MPOBAHHBIX CHCTeMaxX BYy30B. B uacrt-
HOCTH, dTa MOJeEJb, HeCMOTPS HA P 3HAUUTEIbHBIX
IOMIYIIIeHU, II03BOJISIET:
e cmydenmy — CBOEBPEMEHHO Y3HATh O HEOOXOIU-
MOCTHY MHTeHCU(PUKAIINY YUeOHOH 1eATeTbHOCTH;
e npenodasamento — MOMOYb BBIJEJIUTH CTYEHTOB,
KOTOPBIM B JAHHBLIA MOMEHT HEOOXOJUMO YAEIUTH
0oJIbIlIee BHUMAHUE;

o Q0MUHUCMPAYUY UHCMUMYMA — TOJYIUTH BO3-

MOXKHOCTBD YVIIPABJIEHNS KOHTUHI€HTOM CTYAeHTOB
B IIeJIAX €T0 COXPAHHOCTH.

Cama mo cebe umes IpUMeHEHUS TEOPUU MAacCCOBO-
ro o0CIy;KMBAaHUA K IIOCTPOEHUIO MOjesell yueGHOTO
mporecca He HOBa (cM., Hampumep, [13, 14]), B Tom
yucJie IPUMEHEeHUs MOJEeJU IIpoliecca «Tubesb-pas-
MHOKeHUe» [15, 16]. OcHOBHAA CIIOMKHOCTD, C KOTOPOI
CTAJIKMBAIOTCA HCCJIEMOBATEIN IPU IMOCTPOSHUN TAKUX
MojeJieli, — OIpeaesieHre 3HAUEHUI ITapaMeTpPoB, TeM
0oJjiee Korga B MOJEIh HEOOXOAMMO BBECTH IIapaMeTpPhI,
XapaKTepusyiolnre KOHKPETHOTO CTyAeHTa. SHAaUeHUd
mapaMeTpoOB, IIPUBeJeHHbIE B JaHHOM CTaThe, OCHOBAHBI
Ha HAKOILJIEHHBIX MHOT'OJIETHUX HAOJIIOJeHUAX B Peaslb-
HOM yueOHOM mpoiiecce HCTUTYyTa KOCMUUECKUX W WH-
(opmarmoHHbBIX TexHOoJIoTHE CuOMUPCKOTO (heaepasbHOTO
yauBepcurera (MKUT CDY).
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I'IpeACTaBneﬂme y‘-IEGHOI'O npouecca
B Be MapKOBCKOro npouecca
C HenpepbiBHbIM BpemeHeM

Broigesum B mporiecce U3yYeHU CTYyAEeHTOM HEKOTO-
poii IUCHUIINHEI ABE COCTABJIAIOIINE:

e IIpoIecC IoJyuyeHUusa uH(opMamum;

e IIPOIleCC YCBOEHUS IIOJYUEeHHOTO MaTepuasa.

fAcHo, uTO Takoe pasgeseHue yueOHOTO IIpoIlecca
SIBJISETCA BO MHOTOM YCJOBHBIM, TaK KaK IOJyUeHUe
U yCBoeHUe NHMDOPMAIINY HAXOAATCA B AUATEKTUUECKOM
equicTBe. TeM He MeHee ITOIIPoOyeM OxXxapaKTepu30BaTh
STU MPOIIECCHI.

IIporrecc monyuerus nuopManuy 06yCI0BINBAETC
paboueil mporpamMMoOll AUCIUIIIUHBI U HE 3aBUCUT OT
OTHOIIIEHUS CTYyAEHTa K IIPOIeccy OOydueHUsA: CTYIAEHT
0053aH 3HATH TO, UTO IPOMUCAHO paboueil mMporpaMMoi
IUCIUTIINHBI, HE3aBUCUMO OT TOTO, OOydYaeTcs OH IO
MOJIeJI CMEIITaHHOTO O0yUeHU UJAU B UCTAHITMOHHOM
pe:xxkume. Uem GoJbIlie CTYOEHT TOJIydYaeT WHGOPMAIIUT
3a eIUHUIY BpeMeHH, TeM 6O0JIbIIe PUCK TOT'0, UTO OH He
CyMeeT OBJIafieTh 9Toi nHopMaIneii, He IPOU3OIIET ee
yCBOeHNE, IOHNMAaHIe CTYIeHTOM. ¥ CBOeHue nHpopma-
Iuu MBI OyZleM MOHUMATh B CMBICJIE, CDOPMYIUPOBAH-
HOM B [17]: cTyZeHT ymeeT BBIABJIATH CYIII€CTBEHHBIE
cBoOIicTBa 00bEKTA, YCTAHABJIMWBATHL 3HAUMMBIE CBA3U
BHYTPU 00beKTa 1 BHE €r0, BOCIIPUHUMATD U3yUaeMbIi
00BEKT B I[€JIOCTHOCTH M3yUaeMoli yueOHOI AUCIIUILIN-
HBI. flcHO, UTO ycBoeHUMe MHMOPMAIUMU CYIIECTBEHHO
3aBHUCUT OT CIIOCOOHOCTEl 00yuaemMoro, ero MOTUBAIlUN,
IUCIUILINHUPOBAHHOCTY U T. I. YeM OoJibIlle TPymo3a-
TPAaTHI CTyAIEHTA HA YCBOSHUEe MHMDOPMAIINN, TEM MEHbIIIE
PHUCK TOTO, UTO OH HE CyMeeT OBJIaJeTh MHMOPMAIIUed.

IIpenmnonoxum, 4TO B JIF000K MOMEHT BPEMEHU MbI
MOKeM OIIeHUTDH y CTyAeHTa YPOBEHDL BJIAJeHUS MaTe-
puanom (caenaTh KOHTPOJBHBIN cpes) MO AaHHON mucC-
MUILINHE B HEKOTOPOM ITKaJie, HalIpuMep, CTO0aIbHOM.
Takum o0pa3oM, B KasKALIA MOMEHT BPEMEHU CTYAEHT
OKAa3bIBAeTCA B HEKOTOPOM COCTOSTHUM, UHAEKCHUPYEMOM
OIIEHKOM, T. €. cocTosiHue Sy, k=1, ..., m comocTasisaeT-
CsI C OTHOM M3 M BO3SMOYKHBIX OI€HOK 3HAHUI CTYAEHTOB,
craxxeMm, B 100-6anasHoii mkase. Ilepexoq u3 omgHOro
COCTOSTHUS B APYroe IPOUCXOAUT IOJA BO3IeHCTBHEM
BBIJIeJIEHHBIX BBIIE IIPOIECCOB. MIHTEHCUBHOCTH 000-
UX TIPOIIECCOB MOYKHO CUMTATH ITOCTOAHHOI, XOTA OBI
IIOTOMY, UYTO TPYAOEMKOCTb M3YUEHUS IUCIIUIIINHBI
METOAUUYECKH IIPABUJLHO PACIPEeIe/ATh PAaBHOMEPHO.
0003HaUNM MHTEHCHUBHOCTH ITPOIleCCa TMOJYUYeHUS WH-
dopmanum A, Impoiiecca ycBoeHUsa MHGpOpMAnmuu — L.
ITomyuynM XOPOIIIO MBBECTHYIO KApPTUHY, UJJIIOCTPUPY-
FOIITYIO TIPOITeCC PA3MHOMKEHUA U TH0EIU, ABIAIOITUNACS
YaCTHBIM CJIy4aeM MapKOBCKUX CJIOYUYaWHBIX IIPOIECCOB
[18] (puc. 1), rie n — YMCIO KOHTPOJIBHBIX CPE3OB.

A A A
S [ S [ T S.
H n u
Puc. 1

Takum 06pasoM, MOHCHO PACCMAMPUBAMb YUeOHbLI
npoyecc KAK CmoxacmuiecKul MApKOBCKUL npoyecc
C HeIIPepPBIBHBIM BpeMeHeM ¢ ¥ KOHEUHBIM UYKCJIOM CO-
croauuit S;, k=1, ..., m.

He repsas oburaocTu, momoskum: n = 4, S; = 100,
S, = 80, S;5= 60, S, = 40 6annoB. YBesmueHNE YKUCIA
COCTOSIHUI OyZeT BJAMATH He Ha XOJ PACCY:KIeHUM, a Ha
yBeauueHve o6beMa BhrunciaeHuii. O603HAUMM:

p1(t) — BEpOATHOCTBH, UTO CTYLEHT 3HAET IIpeJMeT
Ha 100 6asoBs;

po(t) — BEPOATHOCTH, UTO CTYZAEHT 3HAET IIPEeJMET
Ha 80 6aJLIOB;

ps(t) — BEPOSATHOCTH, UTO CTYAEHT 3HAET IIPeIMeT
Ha 60 6aJLIOB;

p4(t) — BEpPOATHOCTDH, UTO CTYAEHT 3HAET IIPEIMET
Ha 40 6ayJI0OB B MOMEHT BpeMeHH t.

Torpa dyurmuu p;, i =1, 2, 3, 4 MOKHO HaliTu U3
cucreMmbl ypaBHeHu# Kosimoroposa [18]:

Py
ot

P (1)~ (e WPa(E) + s (D),
(1)

= upy(t) — Ap1 (1),

%3 = Apa(t) — (1 + W) pa(t) + ups (1),
%‘* = Aps(1) — upa ().

3aMeTHM, UYTO B OOIIEM CJIyuae UYKCJIO YPaBHEHUH
OymeT paBHO 1 W CHUCTEMY, HauMHAsI C HEKOTOPOIo 1,
MOJKHO OyZeT PeIIuTh TOJIBKO YUCJIEHHO.

3ameuaHne 0 BhIOOpe ITapaMeTpPOB.

Jlerko mokasaTb, YTO aCHMIITOTUYECKOE pacipeje-
JieHue BepoATHOCTeH p;, i = 1, 2, 3, 4 3aBUCUT TOJBKO
ot orHOomeHus A/ p. CKOPOCTD JOCTUKEHUS ACHMIITO-
TUUECKUX B3HAUEHUIN B3aBUCUT OT aOCOTIOTHBIX 3HaAUE-
HUH mapaMeTpoB A, p. OTMeTuM, UTO mapaMeTpsl A, L
B HEKOTOPOM CMBICJIE XapaKTePU3ywnT mpydoemKocms
npoyeccosé noiyueHus u YyceoeHus uHgopmauyuu. Ux
BBIOOD 3aBUCHUT OT U3yYaeMOI TUCIUILINHLI 1 ee IMO3H-
nuu B y4eOHOM ILJIaHE, 4 CAMOe IJIABHOE — OT JIMUHBIX
ocobenHocTeli o0yuaemoro. Tak, HampuMep, KaK 3ame-
uewo B [17], A7 JOCTHMKEeHM TOHNMAaHUA KOHKPETHOTO
MaTrepualia «Iejio OCTAeTCA 3a CAaMbIM TPYAHBIM — yue-
TOM WHAWBUAYAJIbHOT'O KOTHUTHUBHOTO CTUJIA KaXKIOTO
obyuaroIerocsi u ero nHTepecoB. IloKa dJIeKTPOHHBIE
cpecTBa B 9TOM OTHOIIIEHNU He MOTYT KOHKYPHPOBATH
¢ mpenogaBaTeiaeM». IlefiCTBUTENBHO, IPU PaspaboTKe
pabounx y4eOHBIX IIPOTPaAMM IIpPeIofaBaTesib HOJIKeH
YEeTKO IMPEJACTABIATh cebe, KaKyio HHMOPMAINIO OH
Oyzer maBaThb CTYOEHTY M KaKyI0 TPYJOEMKOCTH OHA
motrpedyeT, HO B MpoTrpaMMe IOJIKHO IPUCYTCTBOBATH
mpejicTaBJeHNEe U O TOM, KaKyI0 TPYAOE€MKOCThb 3aiiMeT
ycBoeHne MH(GOPMAIIUU «CPEeIHUM» CTyaeHToM. MHaue
TOBOPS, NaApamempuvl A U | 0npedensomces IKCnepmHuLm
nymem, a nPasuabHOCMb UX 8bLO0PA MOMCHO onpede-
AUMb MOJbKO IKCNEPUMEHMALbHO.

IIpumep.

IIpeamosioskum, 4TO MOJAyUeHUEe MH(GOPMAIIUHU TIPO-
MCXOMUT TOJbKO Ha JEKIIUAX, a YCBOGHUEe — Ha IpaK-
TUUECKUX 3aHATUAX U IPU CAMOCTOATEJIbHOI pabore.
3amerum, uro mo PI'OC camocroaTenpbHas pabora 3a-
uumaer He MmeHee 50 % Tpymoemrocru. Bymem maiee
cunrarb, 4uTo TO4HO 50 %. Torma mpu coOTHOIIEHWHU
YaCoB JIEKIIUI U IPAKTUUYECKUX 3aHATH 1:1 OTHOIIEeHIe
L/ pn=1/38, rak Kak K 4acy ay{UTOPHBIX MIPAKTHIECKUX
3aHATUH HAI0 MPUOABUTH ABA UYaca ayJUTOPHOM PabOTHI.
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IIpu TaKkOM COOTHOIIIEHUU [AJIS CTYyAeHTa C HauaJlb-
HbIM ypoBHeM 3Hauuii 80 0asnoB rpadpuru GyHKIIHI
pi(t), rome t usamenserca or 0 go 18 (umcso Hexesb
B ceMecTpe), MPUBEJeHLI Ha pucyHKe 2, a. Takoit cry-
J€HT, BBINOJHAS IIOJHOCTHIO YUeOHBIN IJIaH, HMOJYUUT
YCTONUYUBYIO OLIeHKY «0oTaudHO» (100 6a170B) B KOHITE
ceMecTpa ¢ BeposATHOCTEIO, 6oubineit 0,6. OgHako aToro
IIOKAa3aTejis OH JOCTUTHET B KOHIIE BTOPOM HEeIeIH, YTO
[UUISI CTYIEHTA C XOPOIINMY HAYAIbHBIMY [TOKA3aTeISIMI
BIIOJIHE JOIYCTHMO IIPW H3YyUYEHWH HEe OUYeHb CIIOMKHOM
MUCIIUTIIVNHBI.

IlocmoTpuM Ha pacmpefejieHHE BEPOATHOCTEH
YCIIeITHOCTU O0yUeHUA IPU TeX Ke MPEeANOJIOKEeHUIX
JUISI CTYJeHTAa C HU3KUM HavaJbHBIM YPDOBHEM 3HAHUNA —
40 6asmoB. Takoii CTYyEeHT, MOJTHOCTHIO OCBOUB yUeOHBII
IJIaH, TOMKE MOJIMKEH IIOJYYUTh YCTOMUYUBYIO OIEHKY
«orauuHo» (100 6asmoB) ¢ TOU Ke BEPOSTHOCTBIO, HO
K KOHIIY TpPeTbeil HeleJl, YTO BHI3BLIBAET OOJIBIIKE CO-
MHeHUA (puc. 2, 0).

P,

0.8

a)

0)
Puc. 2

9TOT mpUMEp IIOKA3bIBAET, UTO [JISI OIIPeHesIeHUS
apaMeTPOB A U | IPSMOE UCII0JIb30BAHNE TPYI0EMKOCTH
IUCITATLINHEI, 3JI0KEHHON B yUeOHBIl TLJIaH, IYCTh JaKe
BBIPA’KEHHOIT B yacax, TpedyeT 00JIbIITON OCTOPOKHOCTH,
TeM 0OoJiee UTO IOJyUYeHHEe WHMOOPMAIUU MTPOUCXOIUT
He TOJBKO Ha JIeKIUSAX, a YCBOEHHEe — He TOJHbKO Ha
MPaKTUYECKUX 3aHATUAX U IPU CAMOCTOSATEJIbHOH pa-
6ote. VI3 saTorO IIpUMeEpa CaenyeT, 4To MPU ONpeaeIeHIN
ImapaMeTpoB A 1 |1 HEOOXOIMMO UMEeTh SKCIIEPTHYIO OIEH-
Ky MUHUMAJbHOTO BPEMEHHOIO IIepHOojia, Ha KOTOPOM
cTymeHT (IIpW BBITTOJHEHUU BCeX TpeboBaHUiI paboueit
MIPOTrPaMMBbI) YCTONUYNBO IIEPEXOAUT B KAUECTBEHHO APY-
roe cocroauue. Tak, s QUCHUILIUHBEL «[ucKpeTHas
MareMaTukKa» OJd I/IH(I)OpMaHI/IOHHI:IX CHeI.IPIaJII::HOCTefI
NUKUT COY raxkas sKcIlepTHAA OIeHKAa MUHUMAaJIbHOTO
BPEeMEeHHOr0 IIeproia — YeThIPe-IATh Heelb, IIPU 3TOM
3HAUEeHUA mapaMeTpoB OyayT Takumu: A =1, u=1,5.

MNepcoHndukauna Bbibopa napameTpoB

Ilepconupuramnus obyueHuss CTyJAeHTa — OIUH U3
rJI00aIbHBIX TPEHIOB COBPEMEHHOIO II0AX0Za K CO37a-
HII0 nH(pOPMAaIOHHO-00pa3oBaTeIbHBIX cpel. B obmem
clyyae TakuWe Cpelbl paspabaThIBAIOTCS HA OCHOBE
aKTUBHBIX MHMOPMAIIMOHHBIX cucTeM By30B [19]. Ak-
TUBHOCTh CHCTEMBI NIpefycMaTpHBaeT HaJIuUuue B Hel
Mo/ieJiei, TO3BOJISIONINX TPOTHO3UPOBATH IIEPCIIEKTUBEI
CTyZeHTa B Pa3JIUYHBIX O0JIACTSAX €ro IesTeJbHOCTH.
IIpencraBienue yueGHOTO IIpollecca B BHUAE MapKOB-
CKOT0 IIpoIlecca IaeT BO3MOIKHOCTb BBECTU MOJEJb
MIPOTHO3UPOBAHMUSA YCIIEIITHOCTH O0yueHUs crymeHTa X
yepes BHIOOD MHAMBUIYAJBHOIO 3HAUEHUS IIapaMeTrpa
[, KOTOPHBI OygeM 0603HAUATD L.

BBenem B paccmorpenue ¢pyarnuio U,(t), KoTopasa
ompeneseHa Ha BCEM MPOMEKYTKEe BPEeMEHU H3yUeHUs
TaHHOU AUCIUILINHBI yueOHOro IJIaHa. Bygem cuuTarTh,
uto 0 < U,(t) £ 1 u XapaKkTepusyeT OTHOIIEHNE CTYAEHTa
K O0yUYeHMIO 10 JAaHHON AUCIUILINHE TaKUM 00pasoM,
YTO IPHU BBIMIOJHEHUH BCeX TpeboBaHuUil paboueii mpo-
rpammsbl U, (%) = 1, a mpu MOJTHOI IOTEpe CBA3U C U3yUe-
nuem guctiumausbl U,(t) = 0. B mpocreiitiiem BapuanTe
mpemnofaBaTesb MOMKET yKasaTh 3HaueHne (PYHKIIUU
U,(?) B MOMeHT BpeMeHU ¢ Ha OCHOBE CBOEl 9KCIIEPTHOM
onenku. B cayuae, korga ¢dyukuua U,(t) onpenesneHa,
Oymem cumuTaTh (1) = pUL(?).

IIpumep.

Hna cayuas A = 1, p = 1,5 Ha pucyHkax 3—5 mpu-
BefeHbl rpaduru pyurnuu p;(¢f) mpu U = 0,9; 0,7;
0,5 COOTBETCTBEHHO AJIS CTYAeHTa C YPOBHEM 3HAHUM
80 6asnoB npu ¢ = 0 wau, nHAYE TOBOPSA, IIPU HAUATb-
HBIX ycaoBuax aaa cucteMbl (1) pi(t) = 0, po(t) = 1,
Ps(t) = 0, py(t) = 0.

"3 pucyukoB 3—5 Buano, uto npu U.(t) = 0,9
YCIIeIIHOCTh O0yUeHUs CTYAEeHTA rapaHTHPOBAHA, IIPU
U.(t) = 0,7 — comHuTenbHa, a mpu U,(t) = 0,5 mpeob-
JIaZiaeT BEPOATHOCTD IOJIYUEHUA HEYLOBIETBOPUTETHLHOM
oreHKU. VI3 pUCYHKOB TaKKe BUAHO, UTO QyHKIIUYU p;(t)
CcTabUIM3UPYIOTCA Ha MATOH-IIECTOH Heflesie. TOT CPOK
MOJKHO IIPUHATH 3a PeabHYIO TVIYyOMHY IIPOTHO3UPOBA-
HUS yCIIEBA€MOCTHU CTYIEHTa.

MsI OTYETIMBO ITOHUMAEM, UTO TEPMUH «OTHOIIIEHNE
CTyIeHTa K O0yUYeHUIO II0 JAHHOW AUCIUILINHE» 3IecCh
HOCHUT CKOpP€ee HHTYUTHUBHBINA XapaKTep U He UMeeT Hayu-
Horo oupenesnenus. [losTomy popmaIbHOE OpeiesieHIe
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dyurnuu U,(t) MoxKeT OBITH JaHO PA3JIUUYHBIM 00Pa3oM.
Il aBTOMATU3UPOBAHHBIX 3JIEKTPOHHO-00YUAIOIINX
cpen dyurmua U,(t) MokeT OBITH OIIpeesieHa Ha OCHOBE
TeX NAHHBIX, KOTOpPble HAKAIIJIMBAIOTCA B aBTOMATUBM-
poBaHHOIT MH(GOPMAIIMOHHON CHUCTEME.

Huxe npuBoauTca npuMep oupeeteHns GyHKIUT
U.(t) B aBTOMaTN3MPOBAHHON NHGOPMAIIOHHO CUCTEME
UKUT CDY.

Bo-mepBBIX, 3aMeTHM, UTO 3Ta CHCTEMa CHaOKeHa
SJIEKTPOHHLIMU KYPCAMM IOLAEPIKKN YUYeOHBIX IUC-
IIAIJINH, PACCUMTAHHBIMU HaA CTaHIapTHHIe 18 Hemes b
yueGHOTro IIpollecca B ceMecTp, MpUUYeM pas3 B Hemesro
MBI MOXKEM OIIeHHTHL y CTyAeHTa YPOBEHb BJIAJeHUS
MaTepuaJioM II0 JAaHHOUW AUCIUILJINHE IO CTOOAIBHOMN
mkane. O6osgaunm O! KoIruecTBo 6aII0B, HAOPAHHBIX
cryneaToMm X 3a i-0 Hegmearo. OmpenennM IUCKPETHYIO
dyurnuo O,(t), Tme ¢ — HOMep HeJeaU, KaK

2.0k
_ i<t
0-() 100t
Bo-BTOpBIX, OTMETHM, UTO €)KEeHeAeJbHO CTYIEHT
WUKUT goskeH BBIIOJHATH P 3aJaHUA B 3JIEKTPOH-
HOU cpe/ie, HaIpaBJeHHBIX HA BBLIACHEHWE KadyecTBa
ycBOoeHUs MaTepuaia. KaKAbIli BXOM AJIs1 BBITTOJHEHUS
3ajaHua (puxcupyercsa. BygeM roBoputb, 4TO BXO[
a(p(pexTUBEH, €CJi CTYJEHT BBHIIIOJHUJ 3aJaHUA Ha II0-
JIOKUTEJBHYIO OIIEHKY 3a pPaspelleHHOe YMCJIO ITOMBITOK.
O6o3HaUMM YMCJIO 3aJaHUM 3a i-I0 Hexearo yepes V),
a yncyao 3hPeKTUBHBIX BXOJOB CTyIEeHTA 3a 3Ty Hele-
a0 — uepes Vi. Ompenenum AMCKPETHYIO (DYHKIIUIO:

2Vi
Vx(t) = lSZt—V

i<t

B-tperbux, mycth P(f) — YMCJIIO BCeX ayaUTOPHBIX
3aHATUY 3a t HeJenb, P(t, X) — 4mcao BceX ITOCEIleH-
HBIX 3aHATUN CTYAeHTOM, Torjga ¢yHKuud P.(t):

P(t, X)
P(t) -

Tenepb B KauecTBe OI€HKY M3MEPEHUA OTHOIIEHM A
CTyZeHTa K HU3y4yaeMOMY IIpeJMeTy IIpejAjaraeTrcsd KC-
I0Jb30BaTh OPMYJIY:

P (1) + 0, (1) + V. (t)
3 .

MoskHO paccMOTpPeHHBIE BEJIUYUHBI HMCTOJKOBATH
TaK:

e P,(1) xapaKkTepusyeT QUCIUILJIUHY CTYIEHTA;

e O,(t) — KayecTBO 3HAHWUIL;

e V.(t) — yIopCTBO B OTHOIIEHUY CAMOCTOATEIbHOMI

paboThI.

fcHo, UTO CTymeHT, He MPONMYCKAIOIIUN 3aHATHI,
BBITIOJTHAIONIMH BCce 3aJaHUSA HA «OTJIUYHO» U OBOJSI-
U KaKABINA BXOJ B 9JIEKTPOHHYIO CPey [0 YCIIeITHO-
ro, umeet U,(t) = 1, a He MpUCTyIaBIINil K 00yUeHUIO
crymeut umeer U, (t) = 0.

Kak mokasbsiBaeT MaciTaOHbBINA 9KCIEPUMEHT, IPO-
BeqleHHBIN B CDY, 1A CTYI€eHTOB, He ITOTePABIINX (haK-
TUUYECKU CBA3b C YUYEOHBIM ITPOI[ECCOM, IIOCJIEe UEeThIPeX
Hezmenb o0yuenusa dyuknusa U,(t) crabunusupyercs, a ee
3HaueHus Bapbupyoorcsa ot 0,4 mo 0,9. SxcmepumeHT
TTPOBOUJICS Ha TOM I'PYIIe CTYAeHTOB, KOTOPbHIEe He TOoI-

Px(t) =

U.(t) =
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BEPraJinch 3HAUUTEJILHOMY BO3JEHCTBUIO aJMUHUICTPA-
THUBHOT'O WJIA BOCIIUTATEJNBHOTO XapaKTepa U He MMeJu
mpobJeM co 340poBheM. IIpuMepsl rpadpuKoB GYHKIITI
U.(t) npuBeneHsl HA PUCYHKE 6.

Ha mpakrTuke mepecueTsl cucteMbl (1) BemyTcs
e)KeHeleIbHO BMecTe ¢ pacueroM Gpyuruuu U, (t). Ecan
BEPOATHOCTH OTPUIIATEIbHON OIeHKN HAUNHAET IPEBHI-
1IaTh BEPOSITHOCTHU KaXKI0M U3 IOJOKUTEIbHBIX OIIEHOK,
TO 9TO 03HAYAET, UTO CTYAEHT JOJIMKEH IIOJYUUTh CHUT-
HaJI 0 TOM, UTO €My HeOOXOAMMO U3MEHUTh OTHOIIIEHNE
K OOyUYeHHUIO II0 JaHHOW AWCIUILINHE, MHAYe I'OBOPSI,
TMoBBICUTE 3HaueHUe Gyurnum U, (7).

B uwacTHOCTHM, SKCIEPUMEHT IOKAa3aj, UTO IpPHU
U.(t) < 0,6 BepoATHOCTb MOJYUYEHUS OTPUIATEILHOM
OIleHKW Ha 9K3aMeHe WJM 3aueTe CTAHOBUTCS 0oJjiee
50 %. B sToM ciyuae aBTOMAaTU3WPOBAHHAS CHUCTEMA
yupasiaerus (ACY) UKUT curmanusupyeT CTYIEHTY
0 ero HaXOXKJeHUU B «OIIaCHOU 30He» Uepes JIMUHBIN Ka-
ouner [20]. Taxkoe mpegympe:kaeHIe MOMKET OKa3bIBaTh
TIOJIOXKUTEILHOE BO3eHCTBYE HA OTHOIIEHUE CTYJeHTa
K yuebe [21]. Hairr onbIT mokasas, 4TO BU3yATU3AIUN
OIIaCHOCTU HEJOCTATOUHO, HEOOXOJUMO Da3bsiCHEHUE
3HAUEHUS OHTON OIMACHOCTH U IIOCJEACTBUI ee UTHO-
PUPOBAHUS WM 3aTATHUBAHUS IIPOIECCA MUCIIPABICHUS
CJIOMKMBIIIEHiCA cuTyanuu. s 3TOro agMUHUCTPAIUA
VHCTHUTYTa IIOCPEACTBOM JIMYHOTO KabWHeTa TaKiKe
[OJIy4aeT CUI'HAJ, II0 KOTOPOMY CTYIEHT IIOIamaeT 0.
MpUCTATbHOE BHUMAHWE COTPYAHUKOB IJIA IPUHATUI
Mep BOCIIUTATEJBHOTO XapakTtepa [22].

Ha pucyuke 7 mpuBeieHbI aBa rpaduxa GyHKIUU
U,(t) nnsa caydaeB, KOTAA K CTYAEHTY ObLIN IIpUMeEHe-

HBI M€PHI BOCIIUTATEJIBHOTO XapaKTepa B IIPOMEKYTKE
MeXKAY IIATOM U IIeCcTol HelelaMu 00yUeHNsI, KOTOPbIe
O0Ka3aJu TOJOKUTENbHOE BO3IeHiCTBUE, U er0 XBaTHUJIO
Ha TO, YTOOBI CTYJEHT YCIIEIITHO CIajl 9K3aMeH.

3aKnwuyeHune

CmesmaeM B 3aKJIOUeHUE HECKOJIbKO 3aMedYaHUH
MPaKTUUYECKOTO0 XapaKTepa.

Bo-nepBrix, qua nocrpoerua Gpyakuuu U, (1) MoryT
OBITH KMCIOJB30BaHBI HE TOJBKO IPUBEJEHHBLIE BBIIIE
nauable. Hampumep, B [23] mnsa BeiOopa TpaeKToOpUu
00y4yeHHUs B aJalTUBHOM KypCe KCIIOJb3yeTCs HHTe-
rpajbHOE 3HaUeHVEe MOTUBAIUYU O0yUeHUs.

Bo-BTOpBIX, 3KCIEpUMEHTAJbHBIE HCCJIELOBAHUSA
IOKAa3aJu, YTO AJI CMEIIaHHOTO OOYUEHUs B pPEIKUMe
PaBHOMEPHOT'0 pacIpefesieHNs MaTepuaia 1mo HeJeasaM
ceMecTpa IlapamMeTp |, KaK IIPaBHUJIO, BapbUpPyeTcCHd
B mpegenax 1,5 < u < 2 opu A = 1. IIpu mMeTrommrax
00yUeHM s, UCIIONb3YIOIINX, HATIPUMED, METOJ TIOTPY Ke-
HUS WU KaKue-HUOYyIb APyrue MHTEeHCUBHBIE METO[bI
00yueHUs, 9TO, KOHEUHO, HeBEPHO.

B-TpeThux, HeCMOTpPsI Ha Pa3JINUYHOE OTHOIIEHUE
mefaroroB K 00d3aTeJIbHOCTH IOCENIeHUs 3aHATUN
IpU CMEIaHHOM OOYYeHWU, MBI CUMTAEM yUeT 3TOTO
mapamMeTpa BecbMa BajKHBIM. JTO Hallle MHEHUE IIOJ-
EP;KUBAETCA U JPYTUMU KUCCJIeIOBAaHUAMY, HAIPUMeD,
[24, 25]. Pasymeercs, Ipu AUCTAHIIMOHHBIX (opMax
o0yueHUA HAAO KCIOJb30BAaTh KaKWUe-TO APYyTrue Ia-
paMeTphl, ITOKA3bIBAIOIINE PEryJIsgpHOCTh 3aHATHUI IO
U3y4aeMOMY IIPEIMETY.
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MANAGEMENT OF THE SUCCESS OF STUDENT’S LEARNING
BASED ON THE MARKOV MODEL

M. V. Noskov', M. V. Somova’, I. M. Fedotova'

! Siberian Federal University, Krasnoyarsk
660041, Russia, Krasnoyarsk, Svobodny pr., 79

Abstract

The article proposes a model for forecasting the success of student’s learning. The model is a Markov process with continuous
time, such as the process of “death and reproduction”. As the parameters of the process, the intensities of the processes of obtaining
and assimilating information are offered, and the intensity of the process of assimilating information takes into account the attitude
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of the student to the subject being studied. As a result of applying the model, it is possible for each student to determine the
probability of a given formation of ownership of the material being studied in the near future. Thus, in the presence of an automated
information system of the university, the implementation of the model is an element of the decision support system by all participants
in the educational process. The examples given in the article are the results of an experiment conducted at the Institute of Space
and Information Technologies of Siberian Federal University under conditions of blended learning, that is, under conditions when

classroom work is accompanied by independent work with electronic resources.
Keywords: forecasting success of learning, Markov process, Kolmogorov equations.
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HOBOCTMW

ITogBemeHBI NUTOTM MICCTIETOBAHNA COCTOSHNMA MHPOPMATU3AINY POCCUIICKIX BY30B

CTyZmeHTBI, IpenofaBaTe/in M YIPABICHIbBI B BOCBMI
¢enepanpubix okpyrax PO oneHnm apexTnBHOCTD IpyuMe-
HeHUs1 MHPOPMALMOHHBIX TEXHOIOTUII B 06pa3oBaTenbHOIL,
HAyYYHOI ¥ aMIHVCTPATVBHOI [IeATeNIbHOCTY BY30B.

CeropHst IpaKTUIECKHU B KaXX0M yHUBepcutete (95,7 %)
060pyOBaHbl KOMIBIOTEPHBIE K/IACChl. 27 % yIaCTHUKOB
OIpOca CYMTAIOT MATEePUATbHO-TEXHUUECKYI0 0asy CBOEro
By3a OT/IMYHOIL, a 40 % — xopoueit. bonpmuucTBo (63 %)
PECIIOHIIEHTOB BBICOKO OLIEHMBAIOT ITOTI€3HOCTD Pa3TMIHBIX
TexHM4IecKux cpencts un VT, mpumenseMsix B Bysax. Ilpn
3TOM 35,8 % OT 00611[er0 KOMMYeCTBA OMPOLIEHHBIX CUNTAIOT,
4yTo mosst otedectBeHHOro [1O cocTaBiser He MeHee 25 %.

Haubosee akTMBHO, 10 MHEHUIO YYaCTHIKOB, IPOrPaMM-
HOe ofecIIedeHye MCIOIb3yeTCs B 00pa3oBaTe/IbHON HesTeNb-
HOCTM: JI/IA OLIeHKN KadecTBa obydenus (74,4 %), B yue6HOM
npouecce (67,5 %) u B gucTaHMOHHOM 06y4eHuu (59,9 %).

B mccnepoBarenbckoit fearenbHocti 61,6 % cTyieHTOB
U TIpeTIoiaBaTeIelt IPYMEHSIIOT MHCTPYMEHTA/IbHBIE CPELICTBA
YHMBEPCAJIbHOTO XapakTepa, 46,7 % yKasaju, 9TO B UX By3e
€CTh IPOTPaMMBI /ISl MOJIEIMPOBAHYIS HUBUIECKUX TIPOIIEC-
COB I BOCIIPOM3BEEHNUS PA3TNIHBIX SKCIIEPUMEHTOB B BUP-
TYaJIbHOM Cpefie, CIIeIann3upOBaHHble Y3KONPOQUIbHbIE
MH()OPMALMOHHO-TEXHOMOTNYECKIEe PEIIeHNUsI MCIOIb3yeT
41,4 % pecroHfieHTOB, a 44,4 % MMET BO3SMOXXHOCTb IIO[I-
K/IIOYeHNsT K MeXYHAPOIZHBIM HayYHBIM CETSIM.

[/is1 pelenst OpraHU3aMOHHbIX ¥ AIMUHICTPATUBHBIX
BOIPOCOB B By3aX aKTMBHO Ucnonb3ytorcst: 110, nosBorsiolee
peann3oBaTbh aBTOMATU3MPOBaHHOE oOydeHue (95,5 %); mpo-
rpaMMbl ob1iero HasHadeHust (54,6 %); CrielaaIM3upOBaHHbIE
nHPOPMAIMOHHO-TIOUCKOBbIe cucteMbl (51,9 %). OTnenpHbIe
YYIaCTHUKY OIIPOCA YKa3a/lu, YTO B YIPABIEHUECKOI AesITeNb-
HOCTY TIPYMEHSIOT aBTOMATU3MPOBAHHbIE CUCTEMBI /IS pabo-
THI IEKAHATOB, CMCTEMbI 9TIEKTPOHHOTO JOKYMEHTO060pOTA.

Boree momoBuHbI pecrioHfieHTOB (62,8 %) uMerT cBo60f-
HBIl JOCTYII K 6€CIIPOBOHOMY MHTEPHETY Ha TePPUTOPUA
CBOMX BY30B.

[Tomumo oneHKM coctosiuust nHbopMaTuzannm o6paso-
BaTe/IbHBIX OPraHM3alNil YIACTHUKU OTBETWINM Ha BOIIPO-
Cbl, Kacarolyecs: KaHaJIOB PAacIpOCTpaHeHNs MHPpOpMaIum
0 poCcuiiCKuX yHuBepcuTeTax. IIo mx MHEHUIO, OCHOBHBIE
MICTOYHMKM — 3TO CaliThl 0Opa3soBaTeIbHBIX OpraHU3aINil
(98,4 %) m coumanpusle cetn (93,2 %), HECKONBKO pexe
npuMeHstorcs nyomukanyy 8 CMU (70,5 %).

Y4yacTHMKY OIIpOCa TOTOBBI B Ja/IbHENIIIEM UCIIO/NIb30BaTh
TeXHUYeCKMe CpPefCcTBa M MH(OPMAIVOHHbIE TEeXHOJIOTUY,
KOTOpbIE OHM ellle He IPUMEHSIOT, B TOM 4MCTIe CIel[uajn-
3MpOBaHHbIe MOOVIbHBIE ycTpoiicTBa (39,0 %) U y3KOIpo-
¢uabHBIe TexHOMOrMYecKre pemenus (30,9 %).

32,2 % ONpOILIEHHBIX CYUTAIOT, YTO [IA IOBBIIIEHNA
KadeCTBa HAYYHOIl [eATEe/NbHOCTY B By3ax Hambojee Iep-
CIIEKTVBHBIMM LM(POBBIMY TEXHOJIOTMAMY SABIIAIOTCA Y3-
KOCIel[a/TN3NPOBAHHBIE NIPOTPAMMBI /IS MCCIE[OBAHNUS
KOHKPETHOI po6y1eMsl, a 28,3 % roToBbI UCIOIb30BaTh 110
UL 3aKpeIUIeHNs] M3y4eHHOTO MaTepuaa.

Cownmonornyeckoe MCCaefOBaHye IPOBEIEHO B PaMKax
peanmmsanuu mpoekta «KommnekcHass mOffep>KKa pa3BUTIs
MHGOPMALMOHHO-aHAIUTUYECKOII MHPPACTPYKTYPhl y4-
PeXeHnil BbICIIero o6pasoBanms C 1enbio 3¢ EGeKTIBHOrO
IUIAaHVPOBAHM MEPOIPUATHI IO 00ECIIeYeHNI0 PasBUTUA
nH(OPMAIVOHHOI NHPPACTPYKTYPbI B 4ACTH COOTBETCTBIL
IIPUOPUTETAM HAyYHO-TEXHOTIOIMYECKOTO PasBUTHA» Mepo-
mpusatus 3.2 «ObecnedeHne pasBUTHS MHPOPMALOHHON
MHPpacTpyKTypbl» pefepanbHol LieneBoit IporpaMmsl «Vc-
CTIeIOBaHN 1 Pa3pabOTKM O IIPUOPUTETHBIM HAIIPABICHUSAM
PasBUTKA HAyYHO-TEXHOIOIMYECKOro KoMiriekca Poccun Ha
2014-2020 rogpl».

(Ilo mamepuanam gedepanvtozo nopmana «Poccutickoe 06pasosarue»)
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PEAIM3ALUA NOEN UCKYCCTBEHHOIO UHTEJIJIEKTA
Ana HAXOXAEHUA UEPAPXU MOTUBOB OBYYEHUA

M.T. Konaga', T. 1. byraesa'
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Annomayus

Wepapxus MOTUBOB O0yUYeHUS UI'PAET YPE3BLIYANHO BAKHYIO POJIb IJIS PYKOBOJCTBA MPOAYKTUBHON IesTeIbHOCTbIO 00y4aeMbIX, UX
aKTHBHOCTBIO U IeJIEyCTPEMJIEHHOCTBIO. B mporiecce y4ueGHOI paGoTsl 06padyercs: Takas MOTHBALMOHHAS MePapXusi, IZie OLHU MOTUBBI
ABJAIOTCA AUHAMWYECKHMHU MeXaHHu3MaMHu APYIruX MOTHBOB, KOTOPBI€e HA MHTYUTHBHOM YPOBHE OUY€HBb CJ/JIOKHO BBIABUTH, TE€M b6osee
y4YecThb BIUSHNE KaKJ0ro usd Hux. II09ToMy [JIs Onpe/esieHns Hanbosee 3HAYMMOM NePapXUUeCKOH II0CIeA0BATEIbHOCTH MOTHUBOB OBLI
IIPe/JIOXKEeH MHHOBAIMOHHBIH CII0CO0, OCHOBAHHBII Ha NAEAX NCKYCCTBEHHOrO MHTEJIeKTa. B KauecTBe mpuMepa GbLI peai3oBaH MOMCK
Ha OCHOBE TAaK HaA3bIBA€MOTI'O aJITOPUTMAa UMUTAIIUM OTXUTIA, ROTOpI:IfI crIoco0eH YUYHUTBIBATH BepOHTHOCTHLIﬁ XapaKTep MOTUBAIlTMOHHBIX
HNHOIUKATOPOB. B craTtbe BbIJE€JICHBI OCHOBHEBIE BeAYyIIle y‘{eﬁHO-OGpaSOBaTeHBHLIe MOTHBEI CTYJIEHTOB, HA OCHOBE KOTOPBIX IIOKa3aH «Me-
XaHU3M» HaXO0XKIOCHUA UX ONITUMAJIBLHOI Hepapxuqecmoﬁ CHUCTEeMBI, IIpUYEeM TaKOfI, KOTOprfI OOHOBPEMEHHO YUYUThIBAET MHOPOd)aRTOpHOB
BINAHNE UX noﬁy;{cnammnx IIPUYNH, C YIE€TOM HNX B3aMMOCBA3M, BBANMOBIUAHNUA 1 TUHAMUIYHOCTH. IToxasana moraroBas peanusanusa
IIOCTPOEHUA TaKOM I/Iepapxnt{ecxoﬁ CHCTEMBI I'NIAaBHBIX 06pa3OBaTeJIbHBIX MOTHBOB B COBOKYIITHOCTH CO CJIy‘{afIHLIMH, BTOPOCTEIIEeHHBIMU
MOTHBAaMM, KOTOPBhIE TPYAHO 3apaHee IIpeABUAEeTh UJIN IIPeAyCMOTPETh. YunuresiBas ux HenpeacKasyeMOCTh 1 BepOHTHOCTHbIﬁ XapakxTep
BOBHUKHOBEHUS, IIPEJIOKEHHAsS CUCTeMA MHTEJJIEKTYaIbHOrO ITONCKA [I03BOJISET BBIAEIUTH MMEHHO Te II0C/IeL0BATeIbHOCTY MOTHBOB,
KOTOp&bIe o0ecreunBaT HAMWBBICIIYIO IIPOAYKTUBHOCTD 1 PEe3yJIbTAaTUBHOCTH 06y‘{eHI/IH. HBHHOCTB IIPeqJIOKEHHOI'0 aJIrOPUTMa UMUTAIIUIL
OTJKHUra COCTOUT B TOM, UTO IIPOUCXOAUT KEPTBOBaHME TOUYHOCTBIO Pe3dyabTaTa, HO IIPHU 9TOM YyMEHbIIIAaeTCA KOJUYEeCTBO ITUKJIOB IIepe-

6opa, 4To AJa 00paboOTKU 3HAUUTEIHLHOTO YKCJIa MOTUBAIMOHHBIX WHAWKATOPOB UI'DAET OOJIBIIYIO POJIb.
Kntoueevle cnosa: morus, MOTHUBAIUSA O0yUYEHUs], NePAPXUsA MOTHUBOB, MEXaHU3M AUHAMUUYECKOTO PABHOBECUS, MCKYCCTBEHHBII

HHTEJIJIEKT, aJITOPUTM MMUTAIIUM OTHKHUTIA.
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MoruBanus, KaKk ICUXOJOTHYeCKass KaTeropus, sB-
JIsieTcsi OMHOU u3 QyHAaMEHTAIbHBIX NeUHUIINN COBPe-
MeHHOU HAayK!. SHAHUS 00 nepapXuu MOTUBOB B YUeOHOM
IpOIlecce UPE3BLIUANHO BAMKHBI [JIs PYKOBOACTBA IIPO-
TYKTUBHOI IeATeTLHOCTHIO 00YIAeMbIX, UX AaKTUBHOCTHIO
U IIeJIeyCTPEMJIEHHOCTBIO B 9TOM IIpoIecce. AKTyaIusupys
OTIpefiesIeHHBIE MOTUBHI, MEHAA UX NEPAPXUI0, IIPUBJIEKAA
JIOTIOJTHUTEJIbHBIE MOTHUBBI C YUETOM ITOTPEeOHOCTEl, MHTe-
pecoB, CTpeMJIeHUIi, YCTAHOBOK, SMOIIUIi, UIeaioB, HOPM
¥ IIeHHOCTel, MOKHO s(P(HEeKTUBHO YIIPABIATH yUeOHOI
IesATeIbHOCTBI0 TOTO, Koro obyuator [1]. Kpome Toro,
BHAHWSA I10 IICUXO0JIOTMH MOTUBAIAN MOKHO HCIIOJIH30BATD
¥ B IEJIIX CAMOPETYJIAINY MoBeaeHus odyuaemoro [2].

BBepeHme

Momueayus yueHus — 3TO CI0KHASA COBOKYITHOCTh
moTpedHOCTe! U MOTHBOB, MOOYKAAIOIUX 00yUaeMOTO
K aKTUBHOII 0o0pasoBaTeJbHOU AesTeabHOCTH. IIpeood-
Jajamlinas B JAHHBI MOMEHT MOTHBAIIMSA OKA3bIBAeT
BO3JeliCTBHE Ha COJep:KaHne BHUMAHNSI, BOCIPUATHSI,
MBIILJIEHNSA, TaMATH 1 APYTUX ICUXWUYECKUX IIPOIIECCOB,
YUACTBYIOIIIUX B YUeOHOU AesATeJIbHOCTH.

K obpasoBaTesibHOU AeATEILHOCTH MOOYKAAIOT, KaK
MPaBUJIO, HECKOJIBKO MOTHBOB, KOTOPBIE 00Pas3yioT ee
uepapxuieckyro cucmemy. Kakme-To MOTHUBBI B 3TOI
cucTteMe UMEIOT 00JibIllee 3HAUeHNEe U 0oJiee BBICOKYIO
MOOYAUTENbHYIO CUJIY, OHU B HMePApPXUU HAXOIATCH
BBIIIIe, APYyrHe UMeIoT 6ojiee caa0yr MOOYKIAIOIIYIO
CUJIy U B CHCTEMe PAHTOB HAXOAATCSA HUKE.

Uepapxu3upo6aHHOCMb MOTUBAIMOHHON cdephl
3aBHCHUT OT BeCa U CUJIbI MOTHBOB, BXOAAIIINUX B 39Ty
cucremy. OgHU MOTHUBBI U I€JM, KOTOPBIE UX CTUMY-
JINPYIOT, CUJIbHEe APYrUX Y BOSHUKAIOT Yallle; Ipyrue
caabee W aKTyaamsupPYIOTCS pexke. Uem OojbIile pas-
JUYUHA B CUJIe ¥ YACTOTe aKTyaJIu3alliy MOTHUBAIIMOH-
HBIX 00pasoBaHUil OMpeneeHHOTO YPOBHSA, T€M BBIIIE
Mepapxu3uPOBAHHOCTh MOTHUBAIIMOHHOM c(epHhl.

HeBsupas Ha IUHAMHUYHOCTH MOTHUBAI[MOHHOM cde-
PBI, KAXKIOMY YeJIOBEKY IIPUCYIIA OMHOCUMELbHASL Ca-
OUNLHOCMb Uepapxuu mMomueos. MoKHO yTBEP:KIATD,
YTO MOTHUBBI, KOTOPBIE ITO0YKIAIOT HAC K AeATEIbHOCTH,
SIBJISIFOTCSL OTHOCUTEJBHO YCTONYNBLIMY, HEN3MEHHBIMU
(B TeueHUE OTPEIEJEHHOTO MMPOMEKYTKA BpeMenn). Or-
HOCHUTeJbHAsA CTA0MIBLHOCTD MePapXUU MOTUBOB IIPEO-
mpenensercs TeM, UTO JUYHOCTL B II€JIOM U MOTHUBBI



NEQATOTMYECKIMIA OMNbIT

B YaCTHOCTH (HO HE MOTUBAIIUA, KOTOPAA 3aBUCUT U OT
CUTYaTUBHBIX (P)aKTOPOB) He TaK YK JIETKO IIOABepTra-
oTcsa usMenenuio [3, c. 205].

Cpeau OCHOBHBIX BEAYIIIUX YUeOHBIX MOTHUBOB Y CTY-

JIEHTOB MOXKHO BBIJEJIUTh:

1) npogeccuonanvrovie (cTpemMiieHUE IOCTUYL TBED-
IBIX IpodeccuoHaNbHBIX 3HAHWN, YMEHUU U Ha-
BBIKOB, BBICOKOTO YPOBHS KOMIIETEHIIUNA B OyIy-
et mpodecCuoHATBHON NeATeIbHOCTH);

2) ruuHocmHuoz0 npecmuda (CTpeMiIeHUE W yT-
BepiKJeHTe ce0sd B pa3IMYHOM CTATyCe: CTapOCThI
CTYyIeHUYEeCKO! TPYIIbl, CIIOPTUBHOTO JUAEPa,
BeIyIIeTro KOHIEPTHOU IPOrPaMMEI U T. II.);

3) obwecoyuanvHvle (CTpeMJieHUe W ’KejaHUe Ha-
XOJUTHCA B KPYT'Y CTYAEHUECKOU JKU3HU, B I'yIIe
COOBITHII KAaKOI'0-TO MOJIOZEKHOT'O 00'beJHEeHN
WJIN JBUMKEHUS U T. II.);

4) npazmamuveckue (UIU yTUIUTAPHBIE — CTPEM-
JieHWe K TOJYUYeHUIO AUILJIOMA O BhICIIIEM 00paso-
BaHUU, OUILJIOMA MO AOIIOJHUTEJILHOU CMEKHOI
npodeccuu, ceprudurara, rpaMoThbl, APYTUX
OTJINYUU HA MOJOAEKHBIX (popymax, KoH(pepeH-
IUAX, CIOPTUBHBIX COPEBHOBAHUAX U T. II.);

5) popmanvro-axademuueckue (CTpemMIeHHE K XO-
pollieil ycmeBaeMOCTH, K IIOJIyYeHUIO BBICOKOM
y4e6HOM OTMETKH U T. II.);

6) meopueckue (M1 Io3HABATEIbHBIE — CTPEMJICHUE
K IO3HAHUIO HOBOTO, K PEIeHnI0 KaKoii-11u00 Ha-
YYHOH MJIU TEXHUYECKOU 3aaut, K JOCTUKEHUIM
B HAYYHOU MJIM MHOM TBOPUECKOH NeATeIbHOCTH).

ITemarornueckas ICUXO0JIOTHS U300UIyeT 3aauaMu,

CBS3aHHBIMU C MOTHUBAITMOHHON cepoit o0yuaemMoro, rie
MOYKHO TIPUMEHATHh UAeN MCKYCCTBEHHOTO WHTeJLJIeKTa
Ui pelteHus MHOrohaKTOpHBIX 3amau [4]. IIpobiema
aTa BCe ellle HeJOCTATOUHO M3yueHa KaK B TeopeThye-
CKOM, TaK U B MPAKTUYECKOM aclleKTaX: 6e3 BHUMAHUS
HccIeIoBaTeIeH OCTAIOTCS TaAKMe BAsKHBIE BOIIPOCHI, KaK
IIPpHUMEHEeHNEe OIITUMU3allMOHHBIX MaTeMaTUu4YeCKUuX aJl-
TOPUTMOB JJIsI HaXO0XKJeHUA d(PHEKTUBHBIX IICUXO0JIOTO-
MearOTMUYeCKUX PeIIeHUH. YUUThIBas MPaKTUUYECKYIO
3HAYMMOCTH B MCIIOJB30BAHUN MPOAYKTUBHBIX MOJEJeH
peanmusanuu uaeil MCKYCCTBEHHOTO MHTeJIeKTa [5—17],
OTCYTCTBIE€ TEOPETUUECKOT0 000CHOBAHUA U MPaKTUUe-
CKOTO TIOATBEPKAEHU TAKUX PEIIeHui B meJaroruye-
CKOU TICUXOJIOTHU, B JAHHON CTAThe MBI PEIUJIU II0-
Kas3aTh peajJnsaliio uaell NCKYCCTBEHHOTO NHTeJIIeKTa
JUI BBIUMCJIEHUSA NePapXUU MOTUBOB O0YUEHUSA, B UACT-
HOCTH, Ha KOHKPETHOM IIPHMepPe IIPOJeMOHCTPUPOBATH
pUMeHeHNe aJTOPUTMa MCKYCCTBEHHOT'O WHTeJIJIeKTa
IJI HaXOXKIeHUS OITUMAILHON nepapXmudyecKoil CucTe-
MBI MOTHBOB OOyUeHII.

WcTopusa passutua npobnembli

W3syuenrem mpobOaeMbl yueOHOM MOTHBAIIMU 3aHU-
MaJICh MHOTUE YUYeHBIe.

Taxk, B pa6orax JI. 1. Bo:xxosuu [8] uccaemoBanacs
yuebHAsI JeSATeNbHOCTh CTAPIIEeKJACCHUKOB, IIPU 9TOM
OBLIIO BBISICHEHO, UTO OHA MOOYIKAaeTCA nepapxuei Mo-
THBOB, B KOTOPO! JOMWHUPYIOIIMMU BBICTYIIAIOT KaK
BHYTpPeHHUE, TaK W BHeIITHHe MOTHUBbI. Kak ObLIO OTMe-
ueno E. I1. UnbuHBIM, BHEIIIHIE MOTHUBBI IIPOSBISIOTCS
«B YIOPSIOYMBAHUN, WHTETPUPOBAHUN BCEU CHUCTEMBI
norpedHOCTe! NX (YOPMUPYIOIINMCS MUPOBO33PEHLIEM »
[9, c. 200] u mepexomOM OT BHEITHUX COIIMATBHBIX

JKeJIaHWY K BHYTPEHHEMY UX IMOOYIKIEHWIO K CaMOIIO-
3HAHWIO, CAMOCOBEPIIEHCTBOBAHMIO, CAMOOIIPEIe/IeHHUIO.

Corsnacuo wmcciaegosanuam A. K. Mapxosoii,
T. A. Maruc, A. B. OpsioBa, nHTEepec K YUEHUIO MOKET
OBITH INMUPOKUM, IJIAHUPYIOIIUM, Pe3yJIbTaTHUBHBIM,
MIPOIIECCYABHO-COAEPsKATENIBHBIM, YUeOHO-IT03HABATE b~
HBIM U Ipeobpasyromum [10, c¢. 17—18].

C. B. Bo6poBunikas [11] usyuasia MOTUBBI a0UTYPH-
€HTOB IIPU MOCTYILJIEHNU UX B By3bl, a A. II. [leunuxos
u I'. B. Myxuna [12] ucciemgoBanu BemyIue yueOGHBIE
MOTHUBHI ¥ CTYJIEHTOB, HAUMHAA C TIePBBLIX U 3aKaHUUBA
BBIMYCKHBIMU Kypcamu. MIMu OBLIO IZOKa3aHO, UTO Ha
pasHBIX sTamax OOyYeHHUs POJb JOMHUHUPYIOIIUX MO-
TUBOB MEHSJACh OT JIMUHOCTHOTO U OOIIEeCOInaIbHOTO
MIPeCcTu:xa, OT IPoGeCcCHOHATBLHBIX UHTEPECOB [0 YKUCTO
mparMatTuiyeckux MotuBoB. @. M. Paxmarynnuna [13],
Hao0opOT, IOKas3aa, UYTO Ha BCeX Kypcax IePBOe MeCTO
110 3HAYMMOCTH 3aHUMAJIH IPO(eCCHOHAIbHbIE MOTHUBEI,
Ha BTOPOM — IIO3HABATeJbHBIE, a OOIecOoInaJbHbIe
MOTHWBBI CTAHOBUJINCH JOMUHUPYIOITINMHU JIUIIH HA BbI-
MMyCKHBIX KypCcaX, MPUYeM IparMaTuyecKre MOTUBLI BCe
9TO BpeMs 3aHuMAaJIu 00jiee HU3KME CTYIIeH! NePapXum.

B paborax P. C. Baiicmana [14] uccriemoBasach
OIUHAMUKA CMEHbI MOTHBOB TBOPYECKOI'O JOCTUKEHUS,
(opmaIbHO-aKaZeMUIECKOTO CTPEMJIEHUS U IOTPed-
HOCTH B JOCTUKEHUU I€JU Y CTYAEHTOB OT MJIAIIINX
KypcoB K crapimuM. OH 060CHOBAJ, UTO TBOpUEeCKuUe (1I0-
3HaBaTeJbHBIE) MOTUBLI PACTYT OT HAUaJbHBIX KYyPCOB
K BBIITYCKHBIM, 8 MOTUBBI (hOPMAabHO-aKaAeMUUIECKOTO
CTpeMJIeHUsI, Ha000POT, CHUIKAIOTCA HAauWHAsA OT BTO-
pOro K IocjaegHeMy KypCy; IPU 9TOM I[103HABATEJbHbIE
MOTHBBLI HA MPOTSMKEHUU BCEro Iepuoja O0ydeHus
3HAUUTEJIbHO JOMUHUPYIOT HAJ MOTUBAMHU (POPMAJIBHO-
aKaIeMUUYeCKOro JOCTUKEHU.

Taxum oO6pasoM, TPUOPUTETHOCTH MOTUBOB y pas-
HBIX ucciaenoBaTeseir [10—14] umeeT HecoBIIaJAIOIIYIO
nepapxuvyecKyio CTPYKTYPY, UTO YKa3bIBaeT Ha Pas3jInu-
HBbI€ KOHIIENTYyaJbHbIE TMOAXO0Abl U HEOAWHAKOBLIE HC-
XOIHbIE 3JIEMEHTHI MOiesiell, KOTOpbIe JIesKaIl B OCHOBE
WX MOCTPOEHUA. Y KaKJ0Ii IPYIIIILI UCCIefoBaTe el mo-
PasHOMY YUUTHIBAJIACH JUHAMAYHOCTD MOTHBAI[MOHHBIX
CHUCTEM W KOPPeJANua Mexk Iy haxkropamu (YCIOBUIMU),
CIIOCOOCTBYIOIIUMY (DOPMUPOBAHUIO Y CTYAEHTOB II0JIO-
JKUTEJIbHOTO (MW OTPUIIATEIHHOTO) MOTHUBA K YUEHUIO.
ITO MOABOAUT K MBICJIU, UYTO HEOOXOIUMO OTHOBPEMEHHO
YUUTHIBATH MHOTO(DAKTOPHOE BIUSAHNE MPUUYUH HA He-
PapXxui0 MOTUBOB O0yUEHUS C YIETOM UX B3aUMOCBSA3U,
B3aMMOBJIUAHUA U AUHAMUYHOCTH. Ho 0Oe3 cmeruaib-
HBIX aJIFOPUTMOB BBIUNCJIEHUS TAKOW mepapxuum u 0es
3¢ PEeKTUBHBIX CIIOCOO0B KOMIILIOTEPHOUN 00pabOTKU MX
pesyJIbTaToOB Ha OCHOBE MHHOBAIIMOHHBLIX WAEH MCKYC-
CTBEHHOTO WHTEJLIIEKTa 3/IeCh He 000HUTUCH.

MeToponorusa nccnegoBaHvs

O6muit hoH uccaegoBaHus. B3riaasl HA CYIITHOCTD
MOTHWBA Y COBPEMEHHBIX IICUXOJOTOB CUJIbHO PA3HATCS.
Opuu aBTOPHI IIPU MMOCTPOCHUHU MOEJIY MOTHBA paccMa-
TPUBAIOT €ro Kak nobyodumensv delicmeuil (MoOyauTEIH
IeATeJbHOCTU, HNOOYAUTeNb IOBeIeHUs UesIOBeKa),
BTOPBbIe — KAK Yesb Wiau npedmem Y008JemeopeHus
nompe6GHOCMU, TPETbU — KaK noOyxcdenue (K HOBOI
MBICJIN, MEUTEe, TOUKE 3PEHUS U T. II.), YeTBEPThbIe — KAK
HamepeHue, IATbIe — KAK COCMOAHUE, IIIeCTble — KAK
y00611€m6e0OpeHHOCMb, U T. II.
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B ocHOBHOM mCciefoBaTeIu TPYIIUPYIOTCA BOKPYT
CJIeAYIOIUX TOUEK 3peHUA Ha MOTUB:

1) momue rkax nob6ysxicdenue;

2) momue xKax nompe6HOCMb;

3) momue Kakx ueub;

4) momueé Kak Hameperue;

5) momue kax cocmosHue;

6) momue Kak ceolicmao JUYHOCMU.

Kaxxpgaa us mozeseil ABIseTcs OTPaKeHUEM JIUIITh
KaKoIi-TO OIHOI CTOPOHBI O00BEKTHBHONM pPeabHOCTHU
MOTHUBA.

Ho cymectByoT u o6o6iiatoiniye MOAeau MOTHUBA,
ABIAIONIVECS B KAKOH-TO CTeIeHM KOHKaTeHalumei
BBIIIIE PACCMOTPEHHBIX mpejcTaBiaenuii. Hambosee s1o-
TUYHOU ABJSETCA MOJeNb, npeano:kenHas B. I'. JleoH-
TheBBIM [15, ¢. 93]. Ilo ero MHeHUIO, UTOOBI MOKABATH
¥ BBIPABUTH CHUCTEMHOCTH MOTHBA 00yuaeMoro, T. e.
€ro MHOTOTPAHHOCTb M AUHAMU3M, MHOTOYPOBHEBOCTH
¥ MHOTOMEPHOCTb, HYKHO 00beIUHUTD BCE CYIIIeCTBEH-
HbIe XapaKTEePUCTUKU MOTHUBA B BUAEe KOMIIOHEHT ero
C80UCM6 N CTPYKTYPHIL er0 QYHKYUL.

B mpomecce yuebHOU geATesbHOCTH U o0pasyercs
TaKas MOTHBAIMOHHAS MepapXusa, B KOTOPOU OZHU MO-
TUBBI ABJIAIOTCA TUHAMUYECKUMU MeXaHU3MaMU IPYTUX
MoTHBOB. Ho Kak ke BbIOpaTh HamboJee 3HAUUMYIO
MepapxXuuecKyio II0CJeJI0BaTeIbHOCTh MOTHBOB, €CJIHU
UBBECTHBI UX «BECOBBIE» 3HAUEHUA?

s perreHuA 3T0# MPOBGJIEMBI BOCIIOIb3yeMCA Ue-
SMU UCKYCCTBEHHOT'O MHTEJIJIeKTa.

Pe3yn bTaTbl NccsiegoBaHnA

Bs160p agropurMa UMHTALINH OT:KUTA. B peasbHO
IICUXO0JIOTO-IIeJaTOTUUYEeCKON IPaKTUKe KPOMe M3BEeCT-
HOTO MHOJKECTBa IJIaBHBIX MOTUBOB [16] meiicTByIOT
n cnyqaﬁHme, BTOPOCTENI€EHHbI€ MOTHBBEI, KOTOPEIE
TPYAHO TPEeABULETh M IpPeaycMoTperh 3apanee. OHu
BOSHUKAIOT CIIOHTAHHO U, CKOPee BCEro, MMeIOT HeIpeI-
CKa3yeMbIl xapakTep. Pa3po3HeHHO 9TU CIydaiHbIe MO-
TUBBI HECYIIIECTBEHHO BIUAIOT HA UTOTOBYIO CTPYKTYPY
uepapxuvyecKoil cucTeMbl MOTHUBOB, HO B COBOKYIIHOCTH
UX BJIUAHUE CTAHOBUTCA CTOJb 3HAUUMBIM, UTO OHU
KOpPEeHHBIM 00pa3oM MOTYT M3MEHUTh HePapXUUecKyio
IIOCJIeI0BATEIbHOCTE MOTHBOB. 3ajauva IICUXOJIOTHYe-
CKOM HAyKH U COCTOUT B TOM, UTOOBI B KOHKPETHBIX
YCIOBUAX M3 MHOKECTBA MEPAPXUUYECKUX CHUCTEM BBI-
JeJIUTh UMEHHO Te TOCJIeI0BaTeJIbHOCTH MOTHBOB, KO-
TOpbIe obecreuynBaau ObI HAUBBICIITYIO IPOAYKTUBHOCTD
U Pe3yJbTATUBHOCTb O0yUeHUd.

CayuaiiHble MOTHBBI, KaK IIPaBUWJIO, MPeAyragaTh
TPYAHO, & YUUTHIBAsA, YTO OHU B PA3JINUYHBIX KOMOMHAIIN-
SIX TAIOT COBEPIIIEHHO Pa3HbIe IIPEAIOCHLIKY, 0Y€BUTHO,
uTO 6€3 BBIYUCIUTENIbHBIX MOAXO0A0B M AJITOPUTMOB UX
peanmusanuu, 6e3 MCIOJIb30BAHUA KOMITBIOTEPHOM TeX-
HUKHU 3eCh 000UTUCH OUEeHb CJIOKHO.

HucTpymenTs u mpouenypsl. [IpuBenem mpumep
peanmusanuu «MeXaHU3Ma» pelleHus KOHKPEeTHOU IICu-
XOJIOTUYECKOU 3aZlauy Ha OCHOBE UJeH UcKyccmeernH0z0
unmeanekma [6, 17, 18], ucnoabays AJiA 3TOTO @l20-
pumm umumayuu omicuza. Hazpanme 5T0or0 aaropur-
Ma JUIb OTYACTH IEepeJaeT CoAepyKaHume ero pabdoThl
¥ TIPOUCXOIUT OT CJIOBOCOUETAHUSA «OTKUT MeTajia» —
9TO TIPOIlecc 00Pa30BaAHUA CTPYKTYPHI KPUCTAIMUECKO-
TO BEIeCTBa MPU ero OXJAMKIeHUN M3 PACIIaBJIEHHOTO
(marpetoro) cocrogHuA. VIMEHHO KOHTPOJUPYEMOE OX-

14

JaKIeHUe MIPUBOAUT K JKeJaeMOl CTPYKType MeTasia
(y Hac — K ONTHMAJbHOM MepapXUUecKoll CTPYKType
MoTuBOB). IIpu BBICOKOII TeMIlepaType CTemeHb CBO0O-
bl YaCTUII BelllecTBa (B HAIlleM CJIyuae — KOJHUUECTBO
BAPUAHTOB PEIIeHUs), IMOAJEKAIIero OTKUTY, UMeeT
OoJiblllee BbIPaKeHue, UeM IIPU MeHbIIel TeMiepaType.

IIycts mMeeTcsa OTHOCHUTENBHO CTaOUJIbHAs CHUCTE-
Ma BeIYIIUX MOTHBOB CTYAEHTOB, Haubojiee CHUIBHO
BIAUAIONINX Ha 00yueHmne. Bocmosb3yeMcs MIecTho pac-
CMOTPEHHBIMHU BHINIE YUEOHBIMU MOTUBAMU CTYIEHTOB.
I1s1 BBIABJIEHUS CIOCOG0B M METOAUK OIpeaeeHUs
BECOBBIX 3HAUEHUI 3THUX MOTHUBOB OTCHLIAEM UMUTATEJ
K cmernuajbHO# jguteparype [9, 15, 19, 20], camu xe
3ameiicTByeM IICcuxorpauuecKuii TecT, KOTOPHIM MOYKHO
JIOCTATOYHO HAJEKHO IUATHOCTUPOBATh MOTHBAIIIOHHBIE
XapakTepucTuku odyuyaeMbix [15, c. 135—145].

3amepsieM BeCOBBIE€ 3HAUEHUS BCEX INTECTU MOTHBOB
¥ CTPOUM TaOJUIly UX OJM30CTH.

ITomecTM HOMEpa OCHOBHBIX MOTHBOB B BEPIITHHBI
HIeCTUYTOJbHIKA, KOTOPHIE ONMPeNeaAioT mepapxude-
CKYIO CTPYKTYPY MOTHUBAIMOHHOU chepbl. JImHUAMU
MeXXJy HUMHU 0003HAUMM TaK Ha3bIBAEMYIO OGJIM30CTh
BECOBBIX 3HAUEHUH, T. €. PASHOCTH MEXK/IY paccMaTpuBa-
embIMu BecaMu. I[loayunm cBoeoOpasublii rpad (puc. 1).

3 4

1 6

Puc. 1. I'pag 0cHOBHbLX MOMUBOS, KOMOPbLe Onpedensiom
Uepapxudeckyio cucmemy MOMuUBAyUOHHOU cepbl 00yueHUs

BenuuuHy 611M30cTH MOTHBANuil L;; HAXOAUM Kak
Pa3HOCTb COOTBETCTBYIOIINX IIEPEXOJ0B BECOBBIX 3HAUE-
Hu#. B KoHTekcTe Hallleil IICHMXOJIOr0-IemarornuyecKkoi
3a/Iau¥ OHU MMEIOT CMBICJ MePapXUUeCcKUX PACCTOTHUN
MeKIy MoTuBaMu oOyueHus (tabi. 1).

Temepdb peliuM 3Ty 3a7jauy, UCIOJL3YsS JaHHbIE U3
9TOM TAaBGAUWIIBI, B3AB 3a HAUAJO OTCUETAa IEPBYIO BEpP-
WHY (IepPBBIA MOTUB).

B peanbHO¥I ICUXOJIOTUYECKOU IPAKTHUKE TaKUX
MOTHBOB 3HAUUTEJIbHO 00JIbIIe, HO, YTOOBI HE 3aTPOMOIK-
IaTh BTOPOCTEIIeHHOI nH(pOopMalleil pellleHre 3aqadu,
OCTaBUM HCXOJHBIE JaHHBIE 6€3 U3MEeHEHUA.

Heo6xo0umo evib6pamv Haubojee 3HaAYUMbBLE 8ep-
WUHbLL Momueos. B TepMuHoOIOrIN Teopuu rpados sTo
03HAUaeT, YTO HYKHO IPOWTH BCe BEPIIWHBI IIECTH-
YroJIbHUKA, MTOOLIBAB B KAMKI0H U3 HUX JIUIIh OJUH Pas,
1 C 00s3aTeJIbHBIM BO3BPATOM B HCXOIHYIO BEPIIUHY.
B martemaruke sra mpobsiema HasbiBaeTcsa 3adauell
V. F'amunomona (W. Hamilton), a ee ympoIineHHubIi Ba-



NEQATOTMYECKIMIA OMNbIT

Tabauua 1
BnunsocTb «BeCOBbIX» 3HAYEHUI
B CLCTeMe nepapxuu MoTUBOB 06yueHus
Hanpasnenue o6xona L
1-52 14
1-3 35
154 37
1-5 21
1-56 17
253 29
254 38
255 42
256 15
3 >4 26
355 47
356 25
45 30
456 23
5—>6 27

puaHT — 3adauell Kommusoaxcepa. Bocroabsyemes aist
ee peleHud aaropuTMoM nMuranuu orkura [21, c. 89].

Marepuaa u pe3yiasTaThl ucciaegoBaHus. IlycTb
HaM 3aJaHbl AJUHBI PACCTOAHUU (BeCcOBble PA3HOCTM)
MEXKy BepIINHAMY OCHOBHBIX MOTHUBOB O0yUeHUs, T. €.
0JIM30CTHL BECOBBLIX 3HAueHmil B Buae Tabu. 1. Uwucaa
BO BTOPO# KOJIOHKE BBIPAKAlOT BeCOBhbIe 3HAUEHUS (UX
IIeHy) TIPOXOMKAEHUA OT BEPIINHBI K BEPIITUHE paccMa-
TPUBAaeMbIX MOTUBOB. Ecau peub OymeM BeCTHU JUIIb 00
ompuyameavbHOl CMOPOHe MOMUB06, TO TOTAA 3aJayua
OyZeT CBOAUTHCA K TOMY, UTOOBI CyMMapHBIH Bec B BUIE
00111e# 11eHBI MOTHUBOB 00yUeHUA (MX CYMMAapHBIX IIepe-
XO/I0B) CBECTU K MUHUMYMY.

B meTozme, KOTODBHIN MCHOJIB3YET AJTOPUTM WMU-
TAIUU OTIKUTA, MIPOUCXOAUT JKEPTBOBAHUE TOUHOCTHIO
pesyabTaTa, HO TIPU ATOM YMEHBIIAETCA KOJMYECTBO
IUKJIOB IIepedopa, MO03TOMY IPH OOJBIIIOM KOJINUYECTBE
BEepIIIMH MOTHBOB €My HeT paBHBIX. MeToIOM ITOJTHOTO
nepebopa (c GOMBITMM UYHCIOM 3JIEMEHTOB) 9Ty 3amauy
TIPUAETCA PEIIaTh OUueHb JO0JITO U TPYAOEMKO.

Ilsis1 BBIGOpA HOMEPOB BEPIIUH B MOCIE0BATEIBHO-
CTH IPOXOXKIEHUS MAPIIPyTa 00X0/1a OCHOBHBIX MOTUBOB
00yueHUs 3allyCKaeM TaK HA3LIBAEMBIN TEpPBBIN TeHe-
paTop caydaiiHbIX uuces] (KPYTUM YCJIOBHYIO PYJIETKY,
TIOZI00HYIO TOM, KOTOPYIO UCIIOJIb3YIOT B UTOPHBIX JOMaX
MomnuTe-Kapao). Ha moJsie pyaeTK:r HOMepa 3JI€eMEHTOB
OyZyT BHIOMPATHCSA C TIOMOIIIHIO BPAIIIEHUS 3TOM PYIETKHU
0e3 TOBTOPOB cO 3HaUeHUAMU BepiuH oT 1 1o 6. IIycTs
CIy4YalHBIA BEeKTOP 00X0/a MOTUBOB UMEET BU]I:

Vo =[1,5,2,6,4,3,1].

Ils1s1 Hero mocumTaeM IJINHY IePBOHAYAIBHOTO (HY-
JIeBOT0) MapIpyTa (3HaUeHUA BeCOBOIi 61m30CcTU GepeM
u3 Tabia. 1):

So =Lys+Lsy+Log+Lgy+ Lyg+ Lgy =
=21+42+15+23+26+35=162.

3amyckaeM BTOPOI TeHEpPaATOp CAYYAHHBIX UYKCEJ
(Takas Ke, HO Apyras pyJieTKa), KOTOPBIN CAyUYaliHBIM
00pas3oM BHIOMpAET ABa 9JeMeHTa, KOTOpble He00X0IIMMO
noMeHATh MecTamMu. IlycTh pyserTka ciaydaiiHbIM o0pa-
30M BbIOpaJsa ayeMeHTHI 2 1 6 (6yaeM BBIZEeIATD 2JIeMeH-
TBI cepbIM IBeToM): V, =[1, B, 2, 6, 4, 8, 1], (T. e. 5-10
u 3-10 BepIIUHBI MOTUBOB). IMEHHO 9TU 3JIeMEHTBI U3
IPeICTaBJIEHHOTO CIUCKa MeHAeM MectaMu. [loryuaem
HOBBIN HA0OD AAaHHBIX, KOTOPHIA 0003HAaUMM uepe3d Vi:

V, =[1,8, 2,6, 4,5, 1].

Haxogum 1yimHY COOTBETCTBYIOIIETO IIEPBOTO MaPIII-
pyra:

Sy =Lyg+Lgy+Lyg+Lgy+Lys+ Ly =
=35+29+15+23+30+21=153.

BI:I‘II/ICJISIGM mnpupalinesnue QJINHBI:
AS =S, - S, =153 -162 = -9.

Tak Kak mpupalieHue JJIUHBI OTPUIlATeJbHOE, TO,
cJieoBaTebHO, IJAMHA YMEHbIINJIACH (PellleHne yiIyu-
IIIUJIOCH), TTOATOMY MAapIIPyT V| MPUHUMAETCS 38 OCHOB-
HOE IIPOJOJIsKEHNE U ero JaHHbIe YCTAHABINBAIOTCA KaK
UCXOJHBIE [JIA CJIEeLYIOUIEro srana (IUKJa).

CHoBa 3amycKaeM BTOpPOH TeHepaTop CIAyUYaWHBIX
yrceJa W BBIOMpPaeM HOBYIO 3aMeHY BepIIUH-MOTHUBOB
B sToM Habope mamuwix. Ilycrs V; =[1, 3, 2, 6, 4, 5, 1],
T. €. CJIy4YaiiHBIM 00pa30M pyJeTKa BhIOpajia CMeHY 3-TO
u 5-10 971eMeHTOB (T. €. 2-10 1 4-10 BePIIIUHLI MOTHUBOB):

V, =11, 3,4, 6,2, 5,1].
CHOBa HAXOLUM [JINHY, HO YK€ BTOPOTO MapIpyTa:
Sy =Lyg+Lgy+Lyg+Ley+Lys+Ls; =
=35+26+23+15+42+21=162.

Ecsiu GbI MBI BMECTO QJTOPUTMA MMUTAIIUNA OTIKU-
ra B3sJu Obl TaK HA3bIBAEMbBIA «JKaQHBIN» AJTOPUTM,
rge AS=S,-5,=162-153 =9, TO ero nIpuMeHATH
ObIJI0 OBLI HENb3s, TaK KaK HAIl Pe3yabTaT IJIUHBI
MapIIpyTa IpW 9TOM yXYAITuacA (BeAb AJWHA YBeJH-
yniack). Ho MBI uciosib3yeM 6ojiee «IeMOKPATUUHBIHN»
aJrOPUTM, B KOTOPOM IIPEJOCTABUM 3TOMY MAPIIPYTY
IIaHC Ha JAJbHEHUINy peanmsanuio (XOTsS OH HMeeT
¥ He JYUYIINA BapraHT II0 CBOEH IJIMHE).

dmo6b. nonamv u 6onee Hazai0HO noOKaA3amb
pabomy anzopumma uMUMAyUU 0MAucU2a, npusedem
pabomy cneyuanvho npudymannoi modenu. Boc-
TOJIb3YeMCs CKauK000pasHoil GyHKITNel B BUIe KPUBOIL,
dopma msrmba KOTOpo# OymeT ABIATHCA (POPMOI aHA
HeKoero cocyzaa (puc. 2). ra QyHKIIUA UMeeT IJ100ab-
HBI MUHUMYM, HO OHA MMeeT 1 MacCy TaK HashbIBAEMBIX
JIOKaJbHBIX MUHUMYMOB. B 9TOM cocyzie mpu BCTPSCKE
Mo M3rmbaM MOKET IepeMeInaTbesA (MPBITaTh) ITapUK.
IIpencraBuM, UTO B 3TOT COCY[ HAJIUTA HATPETAd KUI-
KOCTh, KOTOpasA IO Mepe ee OXJaXKJEeHUS CTaHOBUTCS
Bce OoJiee BsABKOM u 6Gojiee T'yCcTOW u, CJeLOBATEJLHO,
JlaeT MEHBIIYI0 BO3MOXKHOCTEH 9TOMY IITaPUKY CBOOOIHO
mepeMeIaThes o ero AHy. VisHauaJabHO TeMmIleparypa
JKUAKOCTHY JOCTATOYHO BBICOKAS, K MIPUMEPY, BO3bMEM
ymobHOe AJis pacueToB 3HaueHme, paBuoe 100 yci. en.
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(mycts aT0 100 °C). IIpu sToii TeMIrepaType KOHCUCTEH-
UA JKUTKOCTHU JJIA ABUKEHUA HAIleTo IIapuKa Oyaer
uaeaTbHON, TOTOMY YTO IPU BCTPACKE COCynda IMapuK
OyZeT JIeTKO IepeMelaThbCsa U3 OAHUX JIOKAJbHBIX M-
HUMYMOB B Apyrue. IIpu sToM IHIapUK MMeeT IIOJHYIO
cBOOOY TIepeMeIlleHns, U eCJU Mbl OyJeM TPSCTH HAIIl
coCyz, TO IIapPUK, B HIPUHIIAIIE, MOMKET 3aHATH JII000e
13 BOBMOYKHBIX TIOJIOJKEHUH B HaIeK e, UTO CIeAYIOoIasa
BCTPsACKa (4 y HAC 9TO U eCTb pacyeT HOBOU JJIMHBI
Mapiipyta obxoma B rpade, T. €. HOBBIM ITMKJ) HACT
BOBMOJKHOCTb €My [Jid HOBOTO IIepeMereHus (B TOM
yyee U AJIS IPbLXKKa B TIo0anbHBIN MuHuMyM). Ho
IPU KaKA0H BCTPACKE JKUAKOCTD OyIeT OXJIaKIaThCsa Ha
HEKOTOPYIO BeJINUNHY, M TeM CAMBIM BA3KOCTE ee OyaeT
YBeJMUYNBATLCA, 4, CJIeL0BATEIbHO, CBODOA epeMellle-
HUA IIapuKa OyZeT YMeHBIIAThCSA, TAaK KaK JKUIKOCTH
Ha 9Ty ’Ke BeJUYUHY OyJeT CTAaHOBUTHCA TYIIEe U €My
TpyAHee OymeT mesaTh HOBBIE IEPEMEIeHUs B APyTrue
JIOKAJIbHbIE MUHUMYMBI (MU Cpasy B II00aIbHBIN).

Puc. 2. Modeav cocyda ¢ Hazpemot i#udKocmvio

B mamreir mogenn Ka'KIbIA JOKAJBHBIA MUHUMYM,
B CBOI0O Ouepeqb, UMeeT CJOKHYI KOH(PUTYypaIluio.
ITocMoTpeB HaA HEro TMOJM yBeJIWUYEHUEM, MOXKHO OOHA-
PY/KUTH, UTO OH B CBOEH CTPYKTypE IIOBTOPSAET Ty JKe
dopmy GYHKIINHU, UYTO U (PYHKIIUS JHA BCEro OOJBIIIOTO
cocyZa: TaM eCTh MHOYKECTBO CBOUWX JIOKQJBHBIX MU-
HUMYMOB U HaBePHSKA CYIeCTBYeT OAWH TI00aJbHBII
MOAMUHUMYM (T. €. caMoe HUBKOE€ COCTOSHU!Ee M3Tmha)
(puc. 3).

Puc. 3. Yeeruuennoe paccmomperue
0mdenbHO020 LOKALLHO20 MUHUMYMA

Ho kak Ke 9Ty TeMIlepaTypy «3arHaTh» B (hopmyry?

IITar Hailero pemreHUs YMEHbBINIAETCA HA BO3MOIK-
HOCTh NPUHATHUA JIOKHOTO (Xyaiero) pemreHus. Ho
3aMeTHM, UTO eCJU y Hac BooOIle He O0ygeT BO3MOK-
HOCTH IIPUHUMATH JIOJKHBIE DPeIleHUs K JaJbHeunIei
peanusanuu, TO MOJYUYHUTCS paboTa TaK HA3LIBAEMOI'O
«KAIHOTO» QJrOPUTMA, T. €. OyAeT NMPUHAT TaAKOU
MeXaHU3M, IIPU KOTOPOM II0 IIJIOXOMY PEIIeHUI0 IIPO-

IoJI;KeHMe BooOIe OyaeT aHHyJIMpPOoBaHO. B HalieMm ke
aJIrOpuTMe MMUTAIINU OTKUIa, HA00OPOT, CYIIIECTBYET
IIaHC Ha peajmws3aliuio ¥ miaoxux pemrenuit. Ho Kaxoit
maHc (BePOATHOCTDH), UTO STOT AJTOPUTM 3aJeliCTBYyeT
Takoe (II0Xoe) perrenue?

Hns ero HaxoKaeHUA OyneM BBIUHCIATHL HEKYIO
KPUTUYECKYIO BeJUUYNHY U CPABHUBATE €€ CO CJIYUaHO
BBIOpAHHBIM umcaoM ua nuTepBaja ot 1 o 100 (moromy
uTo MbI IpuHSAN Koadduimuent 100 ycua. ex.). O6o-
3HAYVM 5Ty BEJIMUMHY B BUAe (DOPMYJBI BEePOSTHOCTH
(xoTopasa G6asupyeTcs Ha 3aKOHEe TEPMOIUHAMUKI):

AS

P* =100e T,

roe P — BepodaTHOCTB sTana, AS — mpupalieHne IJIH-
HBI, T — TemIepaTypa JaHHOTO 9Tama, e ~ 2,71826...

Beauuwuna temnepatypsl T HoBOrO (R + 1)-ro sTama
OyJeT NMOCTOAHHO CHUIKAThCH, M PACCUUTHIBATHCA OHA
oyzmetr mo dopmyJie:

Ty = aTy,

rae o — Koa((uiimeHT, KOTOPLII MEHbIe eIUHUIIHI,
T, — upenpigyiias Temueparypa (k-To srama).

151 TPOCTOTHI ATBHEHNIIIETO PACCYKIAEHUA IPUMEM
sty BenuumHy o = 0,5 (T. e. TemmepaTypa Ha KayKIoM
arare OyaeT majaTh HAIOJOBUHY). Ecau BHauaje y Hac
ycaoBHO TeMmIiiepaTtypa 6brma 100 °C, To Ha mepBOM aTaie
ona ymensbiurcsa go 50°C, a Ha BTopom — mo 25°C,
Ha TperbeM — mo 12,5°C, sarem — gm0 6,25°C u T. 1.

IIpaBuio riacut, uto ecau AS < 0, mo mwvL 6cezda
00131CcHbL 8bL0pAMb 015 RPOOONIHCEHUS SYYULee PeuleHue.

PaccunTtaem BepOATHOCTD JJIsT HAIITETO BTOPOT'O ATarma
(my1a mepBoro sTana He ObLIO HEOOXOANMOCTY BHITTOIHATD
TaKOU pacuer).

AS 9

P*=100e T =100e 5 =83,53.

YTo Ke HAM C 3TUM UYHCJIOM [IesaTh?

Iesio B TOM, 4TO HaM TpebyeTcs elle OAuH (TpeTuii)
reHepaTop CAyUYalHBIX Yrces. BOT MBI ero u 3amycKkaem
(kpyTum pyaetky). OHa BLIOMpAeT 3HaAUEHUS U3 UHTEP-
Baja ot 1 1o 100. K mpumepy, OycTh BBITAIO YKCIO 69
(P, =69, rme k = 2).

Ecam mosyumrcsa, uro P* > P,, To Bce B mopsaake,
¥ MBI IPOZOJI}KAaeM paboTaTh C 3TUM MapIipyTom V,
HO ecau P* < P,, TO TOTHA HYMHO 8EPHYMbCA K Npe-
Ovldywemy amany paciema CyMMBI AJIUHBI MapuIpyTa
(y nac ato S; =153).

ITousaTHO, uTO UeM BhIlle Temneparypa T (T. e. BbI-
OpaH 0oJiee paHHU STAIl PACCMOTPEHNsI), TeM 00JIbIITe Be-
POATHOCTSH BBIOOPA BAPWAHTOB (B TOM YHCJE U IJIOXUX).

YuureiBadg ckasaHHOE, IPOMIEeM ellle OAUH JSTall
BBIUMCJICHUSI — TPETHUii. 3allycKaeM BTOPOI reHepaTop
CAyUYadHBIX YKCeJ U CAyYalHBIM 00pasoM BHIOMpPaeM
CMeHY IO3UIINI BEPIINH [JsS HAIIero «IJOXOro» Ba-
puanra S, = 162 nna BexkTopa V, =1, 8, 4, 6, 2, 5, 1].

IIycThs cayuaiimbiM 0oOpasoM pyJieTKa 3aCTaBJISET
CMEHUTH 2-i u 3-1 s71eMeHTHI (T. €. 3-10 U 4-10 BePIITUHBI
MOTHUBAITHI):

Vs =[1,4,3,6, 2,5, 1].
CHOBa HAXOUM [IJINHY, HO YiKe TPEeThero MapIipyTa:
Sg=Lyy+Lyg+Lgg+Lgy+Los+ L5y =

=37+26+25+15+42+21=166.
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MapipyT onsaTh yAAUHUICS (YXYAIINAICT):
AS =8S3-8S,=166-162=4.

PaccuursiBaem JJId 9TOTO dTalla BEePOATHOCTH:
AS 4

P*=100e T =100e¢ 25 = 85,21.

Hasbire cHOBa 3amycKaeM TPeTHIl reHepaTop CJay-
YafHBIX yrces (KPYTUM UTPAIBHYIO PYJIETKY) U IIOJY-
uaeM, K IpuMepy, ciayuaiinoe unciao 87. Tak kKax 85,21
< 87, TO 9TO YMCJIO He IOIaLaeT B HeOOXOAMMBII Auara-
30H, CJIeIOBATEJIbLHO, IIOCTAETHUI MapIIPYT He IPUHUMA-
eTcs B KaueCTBe 0UePEeHOr0, 1 aJrOPUTM BO3BPAIIAeTCs
K mpejbiAymemy mapupyry V, =[1,3,4,6,2,8,1],
B KOTOPOM MeHsieM H-i u 6-ii sjieMeHTBl MecTaMu (T. e.
2-10 1 5-10 BEepIINHBI MOTHUBOB) (C IIOMOIIIO PYJIETKU —
BTOPOTO TeHepaTopa caydaiHbix umcen). [loxyuaem:

V,=[1,3,4,6,5,2,1].

CHOBa HAXOAUM [JINHY, HO yiKe UeTBEPTOr0 MapIii-
pyTa:
Sy=Lig+L3s+Lyg+Lgs+Lsy+ Loy =

=35+26+23+27+42+14 =167.
MapipyT onsaTh yAIUHUICS (YXYAIINAICT):
AS=8,-8,=167-162=5.

YMmenbinaem temneparypy no 12,5 u BbIUHCIgEM
BEPOATHOCTL P*:

AS 5

P*=100e T =100e 125 = 67,03.

Ho mockonbKy 67,03 < 69 (mpaBoe umcyo HaiigeHO
C TIOMOIIIBIO PYJIETKH), TO MAPIIPYT V, He IPUHUMAETCS.
Takum 00pasoM, nocjie uemvipex YUKI08 AJz0pUMMa
UMUMAYUL OMAHCU2A OKOHUAMEAbHO 8bLOUDACMCS MAPUL-
pym V, ¢ Oaunot 162.

O6cyxpaeHune

CpaBHUBasi OOIIyI0 CYMMy BCell AJUHBI IIePEX0I0B
MCXOJHOIO IUKJA C MPeIbIAYIIUMHI CYyMMaMU ITUKJIOB,
MOJKHO 3a OIpelesieHHOe UYKCJIO TAKUX WTepalui
(TPOTOHOB) TOJNYUYUTH HAUJIYUINNE, B COBOKYIHOCTH
HamboJiee 3HAUMMBIE O00XOIBI BEPINUH MOTHWBOB, Tle
WX CyMMapHas HaWMeHbITasg BecoBas BeIWYMHA JACT
Haubosnee sGGEKTUBHYIO MePapXUi0 OTPUILATEJIbHBIX
COCTaBJIANONIINX MOTHUBOB. TaKuUM Ke cIioco60oM MOKHO
HaAWTU U NOJONUMENbHYI0 COCMABIIIOUYI MOMUBOS,
TOJIBKO aJIrOPUTM HEOOXOAMMO II€PEOPUEeHTHUPOBATh HA
TIOMCK HAamOOJIbIIell CyMMBbI 0JIM30CTH B ePaPXUUECKOMN
crucTeMe MOTHUBOB.

AJTOPUTM MMHUTAIIUU OTIKUTA OJA YIPaBICHUSI
MOTHBAIIMOHHOM cepoit 00yuaeMoro HaMu OBLJI peasiu-
30BaH B KOMIIbIOTepHOI mporpamme Maple [21, c. 89].
MHorouncjaeHHbIe UCHBITAHUSA ITOKA3aJIM, YTO IPOIIECC
HAXOMKICHUA ONTUMAJIbHON ITOCJeI0BATEIbHOCTH HAM-
0ojiee 3BHAUMMBIX HAOOPOB MOTHBOB OOYUEHUS MOIKET
3aHATH 3HAUUTENbHOE BpeMms. OueHb BaKHBIM 3/€Ch
0oCTaeTcsd TO, UTO IOMYJSIUS PEIIeHUNl OYeHb PEeIKO
BBIPOJKIAETCS K IJIOXOMY BapUAHTY U BCETA IPUBOIUT
K JIOCTATOYHO MPUEMJIEMOMY, «XOPOIIEMY» PeIleHuIo,
HECMOTpPsA Ha TPOMHOI BEPOATHOCTHBIN XapaKTep ero
peanusanuu (Beab OBLIV 3aJeliCTBOBAHBI TPU HE3aBU-
CUMBIE DPYJETKHU).

3aKniouyeHue

Wcnonb3oBaHme uaeil UCKYCCTBEHHOI'O MHTEJIJIEKTa
HA OCHOBE aJITOPUTMA HMUTAIUU OTIKUTA JaeT BO3-
MOYKHOCTH O0OCHOBAHHO YUYHUTBHIBATH MHOTO(GAKTOPHEBIE
3aBHCUMOCTH ME:KIY OCHOBHBIMU MOTHBAMH y4YeOHOI
JeSATeTLHOCTY M MIPABUJIBHO OIPEAEATh X HAUTYUIITYIO
nepapxXmudecKyo CTPYKTYDPY.

Boiuncasda IUHAMUYECKYIO MepapxXuio yueGHBIX
MOTHBOB, MOKHO Ha IpaKTHUKe 3(p(HeKTUBHO YIPaBIATD
MIPOSIBJIEHNEM MOTHBAI[MOHHBIX MEXAaHU3MOB B yUeOHOM
JIesATeIbHOCTU U MPOAYKTUBHO PYKOBOAUTEL CAMOPETYJIs-
el IToOBeIeHUA CTYeHTa, oJaydas IIPU 9TOM BBICOKUI
00yuJaronnii pes3yabTar.
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REALIZATION OF IDEAS OF ARTIFICIAL INTELLIGENCE
FOR THE FINDING OF HIERARCHY OF MOTIVES OF TRAINING

M. G. Koliada', T. I. Bugayova'

! Donetsk National University, Ukraine
283100, Ukraine, Donetsk, ul. Shchorsa 17

Abstract

The hierarchy of learning motives plays an extremely important role for a management of productive activity of learners, their
activity and purposefulness. In the process of educational work, such a motivational hierarchy is formed, where some motives are
dynamic mechanisms of other motives that are very difficult to identify at the intuitive level, especially considering the influence
of each of them. Therefore, to determine the most significant hierarchical sequence of motives, an innovative method was proposed
which is based on the ideas of artificial intelligence. As an example, the search was implemented based on the so-called algorithm of
imitation roasting, which is capable to take into account the probabilistic nature of motivational indicators. The article highlights
the main leading educational motives of students, on the basis of which the “mechanism” of finding their optimal hierarchical system
is shown, and one that simultaneously takes into account the multifactorial influence of their driving causes, taking into account
their interconnection, interaction and dynamism. A step-by-step realization of construction of such a hierarchical system of main
educational motives in combination with casual, minor motives which are difficult for expecting or providing in advance is shown.
Given their unpredictability and probabilistic nature of occurrence, the proposed system of intelligent search allows you to select
exactly those sequences of motives that provide the highest productivity and effectiveness of training. The value of the proposed
algorithm of imitation roasting is that the accuracy of the result is sacrificed, but the number of iteration cycles decreases, which
plays a large role in processing a significant number of motivational indicators.

Keywords: motive, motivation of training, hierarchy of motives, the mechanism of dynamic balance, artificial intelligence,

algorithm of imitation roasting.
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HOBOCTMU

Trend Micro BeImycTiia nporuos xubep6esomacunoctu Ha 2019 rop

Kommanusa Trend Micro Incorporated omy6mukosana
oryer MAPPING THE FUTURE, B xoTOpOM IpeficTaBuIa
IPOTHO3 K/TIOYEBBIX YIPO3 U TeHEHIUIT K116ep6e30macHoCTI
B 2019 rony: ot Mo6uabHBIX ycTporictB u IoT mo obnmaxa.

@OuIMHroBble aTaKy MO 37IEKTPOHHOI IIOYTE CTAHYT Ca-
MOI1 PacIIpOCTPAaHEHHOI yIPO30il KaK Cpefu IMoTpeduTener,
Tak u 6usHeca. Ha mogbeMe HaXOfATCS BCe TUIIBI aTaK IO
37IEKTPOHHOI IoYTe, 6yIb TO MCIIONb30BaHNE BPETOHOCHOII
CCBIIKM, BJIOK€HMA WM IpoBefeHue leneBbix BEC-artak
(xoMITpoMeTauNA [elIOBOI MePeNnCKIL), KOTOPbIe COTepXaT
OIIpefieTIeHHbIe TeKCTOBbIe coobmeHnsa-nmosyuku. C 2015 roga
KomdectBo ¢uuHrosbix URL-afpecos, 3a6710KMpOBaHHBIX
Trend Micro, yBemmumnocs moutn Ha 3800 %. B To ke Bpe-
Ms1 06Hapy>keHIe HaOOPOB IKCIUIONTOB 3a TOT K€ HIEPUOJ
COKpaTuIoch Ha 98 %.

B cnenytomem rogy B MuHGOPMaIVOHHOM IIPOCTPAHCTBE
TOABUTCA OOJIbIIIE HEM3BECTHBIX KMOEpPYTpos3, YTO YCUIUT
OTPe6HOCTh B MHOTOYPOBHEBOM HOAXOfe K Kubepbesomac-
Hoctu. KoprnopaTuBHble ceTu IpefnpuATHil JODKHBI ObITh
HaJIeXKHO 3alMILEHbI OT HOBBIX ¥ CYILIECTBYIOIVX BUJIOB aTaK.

Kparkoe pesiome oruera Trend Micro mo Bcem cer-
MEHTAaM PBIHKA, JyI1 KOTOPBIX CYIIECTBYIOT KUOEpPUCKHU,
IpefCcTaB/IeHO HIDKE.

ITompebumerny: aTaky TPy MOMOIIY COLVIATIbHON MHXKe-
HepUM 3aMEHAT PAcHpPOCTpPaHEHME IKCIUIONTOB; aKKAyHTBI
3HAMEHUTOCTEl OyAyT IoABeprarbcs arakaMm Tuma Watering
Hole; npopmomxmnTcss MaccoBOe MCIIONb30BaHMe YKPaIeHHBIX
YYETHBIX JaHHbIX.

Buswec: mpefocTaBieHne BO3MOXXHOCTY COTPYJHMKAM
paboTarh U3 foMa MOKeT 06epPHYThCS YTPO30ii A/Ist Gesomac-
HOCTH IPeANpUATHIL, B YACTHOCTY O11arofaps pocTy IHOIIy-
nspuoctu KoHuemnuyy BYOD; perymaropst GDPR (06mimit
peIlaMeHT 110 3all}Te JAHHBIX) OIITPadyIoT IIepBOro «I'POM-
KOTO» HapyLINTeIs Ha HOMHble 4 % 0060poTa; KOMIIAHMAM
IpUAETCA IePeOCMBICIUTD 1IEHHOCTb OIepaumii mo cbopy
U aHaMM3y JAaHHBIX INO/Nb30BaTeNell, MPUCYIIUX TeKYIIMM
PEKITaMHBIM MOJIE/ISIM, TaK KaK TaKOe HapylleHe OyaeT Ko-
POrO CTOMTD; aBTOMATH3ALMsI CTAHET HOBBIM IPEIATCTBIEM
B KOMIIPOMeTalluy OU3Hec-IpoLeccoB.

Tocydapcmesa: 60pbba ¢ OARETbHBIMY HOBOCTAMY OyzeT
PasBOpAYMBATHCS IIOf, [AB/IEHUEM PAs3/INMYHBIX MPEABBIOOP-
HBIX TOHOK; YCHJIEHME PerylIupyIoliero Haf3opa; B LeHTpe
BHMMaHUSA — KOH(UEHINATBbHOCTD TMYIHOI kn3uu u loT.

Wnoycmpus 6esonacHocmu: KnbeprnpecTyIHUKA OYAYT
VICIIOZIB30BATh OOJIbIle CKPBITHBIX METOJOB aTaK; HOIydYar
pacrpocTpaHeHIe LieJleHAIPaB/IeHHbIE aTaKy, B TOM YNCIIe
C IIOMOIIBI0 MCKYCCTBEHHOTO MHTE/IEKTA.

Obnaunas ungpacmpykmypa: HellpaBUIbHAsL HACTPOIIKA
mapaMeTpoB 6€30IIaCHOCTI BO BpeMsI MUTpALuu B 06/1aKo
IpUBefieT K OO/IbIIEMY KOJIMIECTBY yTedeK JAHHBIX; 00/1aK0o
OyneT MCIOMb30BAThCA JUIA MAlHMHTA KPUIITOBAJIIOT.

Ymnvie doma: KubepnpecTynHuku OymyT 60poTbcs 3a
NOMUHUpPOBaHNE B «BOJHe 4epBeit» mnA loT-ycTporicTs;
HOSBATCS IEpBble CIyYal, KOIJa IOXKUIble JIORU CTaHYT
JIETKVIMU >KepTBaMu aTak depes IoT m MegMIMHCKME CMapT-
YCTPOJCTBA.

(Ilo mamepuanam CNews)
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KOHLUENUMA UHTETPUPOBAHHOW YHUBEPCUTETCKON
noaAroToBKu no TEXHUWYECKMUM CNELUUNAJIbHOCTAM
B YCJIOBUAX LUOPOBON TPAHCOOPMALUU

P. A. Ca6buTtoB/', I. C. CmupHoBa', H. 0. Ennsaposa’, E. A. Kopo6kosa', LLl. P. CabutoB’, b. P. CupasetanHoB'

! Kasanckuii HayuoHaneHbili uccnedosamensckuli mexHudeckuii ynusepcumem um. A. H. Tynoneea — KAU
420111, Poccus, 2. Kazane, yn. Kapna Mapkca, 0. 10

Annomayus

IIpenmoskeHa KOHIENIUS YHUBEPCUTETCKOM MOATOTOBKU II0 TEXHUUYECKUM CIEI[UAJIbHOCTSAM B YCJIOBUAX HUQPPOBOU TpaHchOp-
Manun. PaccMOTpeHBI OCHOBHBIE NPHUHIIUANLI CO3JAHNWA WHTETPUPOBAHHON HMHTEIIEKTYAJbHOM CHCTEMBI IIOATOTOBKM CIIEHUAINCTOB:
CBOEBPEMEHHOe U T'UOKOe YIOBJIETBOPEHUE MOTPEOHOCTE!l SKOHOMHUKU B YCJIOBUSX OBICTPO MEHSIOIIENCS 3KOHOMUYECKOW CUTyalluu;
MOJIyueHre BOCTPEOOBAHHOTO B OOII[ECTBE BBICIIEr0 OOPA30BAHUS BCEMU PEAJIbHO MOATOTOBJIEHHBIMU KEJIAMIIMMU; COBMEIeHNe MPO-
I[eCCOB I[eJIeBOH IOATOTOBKM/TIePEIOATOTOBKY KaAPOB U IOJIyYeHHUs BHICIIET0 06pasoBaHMs; ofecIleueHre IOJHOIEHHOM CeleKTHBHOI
JOBY30BCKOH IOATOTOBKU JJIsI TIOCTYIJIEHUS] HA WHKEHEPHBIE CIIEIUAJbHOCTY YHUBEDPCUTETOB; OOECIeUeHNe 3aHATOCTH TeXHUYECKUX
CIIEI[MAJNCTOB — BBINTYCKHUKOB YHUBEPCUTETA II0 WX OCHOBHOMY IMPO(MUII HA YCAOBUAX, MCKIKUYAKIINX UX SMHUTPALUI0 B APYTrue
cTpaHbl 10 (GUHAHCOBBIM NpUUnHAM. [{JIs1 pellleHus TUX MPOBJIeM IPeIaraeTcs Co3aTh NHTErPUPOBAHHYI0 NHTEJIEKTYAIbHYIO CUCTEMY
noarotroBku cueruaarctoB (MUCIIC), 6asupyromuryiocsa Ha MOAYJIHLHOCTH M BADUATUBHOCTY O0YUEHUSI; MHOTOIPO(MIHHOCTH IPEerofaBa-
TeJIell 10 CIeNMaJbHBIM AUCIUILINHAM, YIACTUHN BeAYINUX IperogaBaTeiell B IPOPUIbHEIX OTPACIEBLIX U QpyHAaMeHTaIbHEIX HUOKP
¢ 0a30BBIMU TPEANPUATHIMU, KOHTPOJIE U OIeHKe 3HAHUM CTYJAEHTOB B PEKMMeE IOCTOSHHON 00paTHOW CBA3W, MAPKETUHTE BBIMYCK-
HUKOB, NHTEJIEKTYAJIN3aI[UY IIOATOTOBKY U MEPEIOArOTOBKY KaJPOB B T€UEHUE IIOJHOTO KU3HEHHOIO IUKJA PA0OTHI CIIEIHAIUCTA.

Kntoueévie cnosa: nure/IeKTyaIn3anus 3HaHU, udposusamnus, obpazoBanue, TpeOOBAHUS K MOATOTOBKE WHIKEHEPOB, KOMIIE-

TeHI[UH.
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BBepeHme

CrpeMuTebHOE Pa3BUTHUE TEXHOJOTUN WM KOMMY-
HUKAIUH, M0ABJIeHNe MHOTOUHUCIEHHBIX IIPOIrPAMMHBIX
MPOAYKTOB, HANPABJEHHBIX Ha YJydYIlleHHe KaduecTBa
JKUB3HU JIIOJeH, MPUBOAAT B TOM UKCJIE€ K 3aBUCUMOCTH OT
HUX B IIOBCEHEBHOM KM3HU. BOJBIITMHCTBO JIO/EeH yiKe
He TIPeCTaBJISIIOT ce0s 0e3 TasKeToB: HaIlll MOOUJIbHBIE
Tee(OHBI CTAHOBATCA MOINHBIMHU MYJbTHUMEIUNHBIMHI
CHCTEeMaMU, ABTOMOOMIN — KOMIILIOTEPHLIMU CHCTEMA-
MU Ha KoJiecax, JoMa IMpeBpaIiaTcsa B «yMHbIe» [1, 2].

XoMoAUIBHUKHN, KOTOPbIE 3aKas3bIBAIOT MOJIOKO
¥ MacJjo, CTUPaJbHble MAIIUHBI, KOTOPbIE OMPEAeIsIOT
BpeMs CTUPKU C MUHUMAJBHBIM Tapu@oM 3a dJIEKTPU-
YecTBO, MsCO, KOTOPOE COXPAaHseT BCe MAaHHBIE O ero

MIPOM3BOACTBEHHOM I[ENIOYKE U I[€IOYKE IIOCTABOK...
Bemiu craHOBATCS YMHBIMKA M MOIYT OOMEHUBATHCS
uHboOpMaIue APYr ¢ APYrOM ¥ C YeJOBEKOM uepes
uHTepHeT. MaeT mpoiecc o0beJUHEHUA PeabHOTO
¥ BUPTYaJbHOT'O MUPOB.

ABTOHOMHBIE POOOTHI, KOTOPBHIE MOTYT IOMOUYb
JIOAAM B IOBCEJHEBHOMN KU3HM, AABHO CO3JAOTCH
C MCIOJIb30BAHUEM MCKYCCTBEHHOTO MHTEJJIEKTa U KOT-
HUTUBHBIX HayK. ClledyoInuii mar — cosgaHue podo-
TOB, KOTOPBIE OYAYT COOTBETCTBOBATEH CAMBIM JKECTKUM
SKOJIOTUUECKUM TPeOOBAHUAM U UMETh WHTEJIJIEKT 0oJee
BBICOKOTO YPOBHH.

Takve U3BMeHEHUS B OKPY’KAIOIell HAC ITOBCEHEB-
HOM KU3HU 3aKOHOMEPHO IPUBOAAT U K M3MEHEHUSIM
B npodeccusax. Muorue mpodeccun, KOTOPhIe elle Co-



NEQATOTMYECKIMIA OMNbIT

BCEM HEJABHO CYIIECTBOBAJM JUIIL B BOOOpaKEHUU
Joell Kak 4acTbh (PyTypHUCTHUECKOUN BCEJIEHHOI, yiKe
CerofHs CTaHOBATCA BIIOJIHE PeaJbHBIMU U BecbMa BOC-
TpeboBaHHBIMU. BOT JUIITL HEKOTOPBIE M3 HUX:

e omepaTop GeCIUIOTHOTO JIeTaTeJbHOTO alnapara;

0ecmuJIOTHBIE YCTPONCTBA — APOHBI — HECYT
B cebe OTPDOMHBIN IIOTEHIIMAJ IIPU MCIIOJIb30Ba-
HUM BO BCex cdepax JKU3HM — OT BOGHHOH 0
OBITOBOIA;

e ApPXWTEKTOP JOMOJHEHHOW peajbHOCTHU; OH, IIO
CyTHU, BBLICTPAWBAET HOBBIN MUpP, IMOJHBIH BO3-
MOJKHOCTeIl U sMonuii (9ra mpodeccus CTaHET
BOCTPEOOBAHHOUN OYEHBb CKOPO, B€Jb TEXHOJOTUHU
JIOIIOJTHEHHON U BUPTYAJbHON pPeaJbHOCTHU WC-
[IOJIb3YIOTCS HE TOJIBKO [AJIS PasBjieueHuil, HO U,
HaIpumep, [IJisd JIeUeHUs JII0aeit);

e HHJKEHEp 0 MaIInHHOMY obOyduenuio (machine
learning engineer);
apXUTEKTOP MHTEePHETA BeIlei;

WHKeHep HayKu o mauHbIX (data science engineer)
urT. 1. [3].

Cropee Bcero, BHeApeHue IudpoBusanuy Tpanchop-
MHUDPYET M KOMIIETeHIINN, HeO0OXOJUMbI€e [IJIf YCIIeIIHOMN
MOATOTOBKY Oyaymux nH:KeHepos [4]. B CIITA, manpu-
Mep, CHHOHMOM 00pas30oBaTeIbHO peOpMBbI 1 CTpeM.Ie-
HUSA YJIYYIIUTh KOHKYPEHTOCIOCOOHOCTh aMEePUKAHCKOMN
sxonomuku cramo STEM-o6pasoBanue [5, 6].

B Hacrosmieii craThe mpeasiaraeTca KOHIEIII[UA
MHTEerPUPOBAHHOM YHUBEPCUTETCKOM MOATOTOBKH II0
TeXHUYECKUM CIEIMAJbHOCTAM B YCJIOBHIAX Iud-
poBoii TpaHchopmanuu. PesysbraThl MCCIEJOBAHUS,
[IPOBEIEHHOT0 ABTOPAMHU B IIPOIiecce PaspaboTKM JaHHON
KOHIIEIIAY, MOT'YT OKA3aThCs MOJIE3HBIMU A5 (hopmu-
poBaHuA TPeOOBAHUI K 00pas3oBaTeJIbHON IIOATOTOBKE
WHXEHEPOB U OIpelesIeHUA HAIPABIECHUN YIyUIIeHUA
9TOI MOATOTOBKW, B YACTHOCTH, AJIA DEIIeHUs 3aad,
CBsABAHHBIX ¢ nudposusanueii. CerogHsa ¢ ompemeseH-
HOCTBIO MOJKHO BBIJIEJIUTH JIUIIIb HECKOJIBKO TOYHBIX,
3HAYMMBIX U [OCTOBEPHBIX MHINKATOPOB KOMIIETEHIIHI,
KOTOpPBIE 0UeHb CKOPO OYAyT BOCTPeOOBAHbI MHIKeHepa-
MU, HO BPSAL JIU MOYKHO 0003HAUUTDH BECh CIIEKTD KOM-
MeTeHI[ii, KOTOPbIe IOTPEeOYIOTCA NHKeHepaM (IIpruyemM
yiKe B OsmeKaiiinem OyayiieM), 4ToObI COOTBETCTBOBATD
tpeboBanuAM Vuaycrpuu 4.0 u nHTepHeTA Beteit [ 7—9].

MpuyHUKNbI cO3aaHNA
MHTErpyupoBaHHOWN NHTEJIJIeKTYa/lbHON
CUCTEeMbl NOAFOTOBKMN CneynanncToB

®dopmupoBaHre y BBITYCKHUKOB YHUBEPCUTETA HO-
BBIX BOCTPEeOOBAHHBIX HA PBIHKE TPyZa KOMIIETEHIIWH
U TeM CaMbIM IOBHIIIEHVE KOHKYPEHTOCIIOCOOHOCTH ca-
MOTO By3a — OJJHU M3 OCHOBHBIX ero 3azad. OueBuHO,
YTO BY3 JOJIYKEH 'OTOBUTH TOJIbKO TAKUX CIIEINATIUCTOB,
Ha KOTOPBIX €CTh CIIPOC HA PHIHKE TPYAa, IPUUEM CIIPOC,
NIOJKPeNIeHHBIN peasbHBIMU (prHaHcaMu. IIpu sTom
By3y HIPHUIETCA PACCUUTHIBATHL TOJIBKO Ha CBOW CHUJIHI,
KOTOpBIe TaKyKe HaJ0 MPUyMHOXKaTh. IIpencraBnsercs,
YTO HBIHEIIHAA CUCTeMa O0yueHUS B By3aX He BIIOJIHE
IPUTOAHA IJIs 9TUX IIeJIell M He COBCEM COOTBETCTBYET
IIOCTaBJIEHHBIM 3ajauaM Iu(pPOBOii TpaHchoOpMAIIUH.
Heo6xogumo co31aTh HOBYIO U THOKYIO CHCTEMY IIOJTO0-
TOBKM CHEI[HAJTUCTOB, CIIOCOOHYIO OIIEPATUBHO PElIaTh
CTOSAIIME TIepe SKOHOMUIKOM U Ilepel By3aMu 3aJaUH.

Taxkux 3amau, Ha HAIl B3TJIAML, IATH:

1) moATrOTOBKA KaAPOB AJIsT CBOEBPEMEHHOT0 U Tm0-
KOT0 YOBJIETBOPEHUA IOTPEOHOCTEH 9KOHOMUKU
B YCJIOBUAX OBICTPO MEHSAIOIIEINCA 9KOHOMIYECKO
CUTYyaIlUU;

2) monyueHue 60cmpe006aHH020 6 00U,ecmeée BBIC-
mero o0pasoBaHUA BCEMU PeaJbHO IIOATOTOBJIEH-
HBIMU JKeJIaIoIIMU;

3) coBMeIlleHre IIPOIECCOB IIeJIEBOH IOATOTOBKU/
TePemoATrOTOBKY KaApPOB U MOJYUYEHUA BBICIIETO
o0pasoBaHUA;

4) obecrieueHre TOJHOIIEHHON CEJeKTHUBHOM TOBY-
30BCKOIi MOJATOTOBKU K TOCTYILJIEHUIO Ha WHKe-
HEePHBIE CIIENUAJIBbHOCTU YHUBEPCUTETOB,;

5) obecreueHre 3aHATOCTU TEXHUYECKUX CIIEIUAJIH-
CTOB — BBIITYCKHUKOB YHUBEPCUTETA II0 UX OC-
HOBHOMY ITPO(MMIIIO HA YCIOBUAX, UCKJIIOUATOIIINX
WX BMUTPAIIAIO B IPYTHe CTPAHbBI IO (PMHAHCOBLIM
MPUYUHAM.

s pelieHus 9TUX CETONHAIIHUX 3aJau BBICIIE
IIKOJBI Mpeajaraerca Co3aaTh WHTETPHPOBAHHYIO
MHTEJJIEKTYaJbHYI0) CHCTEMY MOITOTOBKH CIeEI[H-
amucros (MHUCIIC), 6a3upyronyrocs Ha CJIeXyIUIHX
COCTABJIAIOUINX:

1) MOAyIBHOCTH OOYUEHUS;

2) BapuaTUBHOCTH O0yUeHUs;

3) MHOTOITPO(UIBLHOCTD IPeIofaBaTesei Mo CIeIu-

AJbHBIM TUCITUILIAHAM;

4) yuacTue BeLyUIUX IIpenofiaBaTesiell B mpohUiIb-
HBIX oTpacyeBbIX U (pyngamenranbusix HIOKP
¢ 0a30BBIMU IPEAIPUATUAMU;

5) KOHTPOJIb U OIleHKA 3HAHUU CTYIEHTOB B PEIKIIMe
TIOCTOSTHHOII 00pPaTHOU CBS3H;

6) MapKeTUHT BHITYCKHUKOB;

7) UHTeLIEKTyaIn3anusa MOATOTOBKU U IIE€PEIOJ-
TOTOBKHU KaJpPOB B T€UEHIUE IIOJHOTO KU3HEHHOT'0
IUKJIa paboThl CHEINAINCTA.

,I[aJIee B cTarhe OoJsiee A€TaJIbHO PaCcCMOTPUM YyKa-
3aHHBIE 3aJa4yu M COCTaBJIAIOIINE HpeﬂJIaI‘aeMOfI UH-
TeJIJIeRTyaJILHOfI CHUCTEeMBI IIOJATOTOBKU CIIEIIAJIICTOB.

Bba3oBble TeHAEeHUUN
B o6nactn ynppoBusauum

IMudpoBuzanma — 3TO BCceoOHEMIIOIEE SABICHUE,
KOTOpPOe OKA3bIBAET BIUSHIE HA CAMbIe PA3HBIE CTOPOHEI
pasBurtusa obiectBa. Ilox mudpoBusamuein TOHUMAOT
HUCIOJIb30BaHMe MU(DPOBBIX TEXHOJOTU /I UBMEHEHUS
Om3HEeC-MOJeJI U NPEJOCTABICHUA HOBBIX BO3MOKHO-
CTell IJiA TOJIyUeHUs JOXOJOB U CO3JAHUS CTOMMOCTH,
T. €. TU(PPOBU3AIIAA — ITO IPOIlECC mepexoaa K Iudpo-
Bomy 6usHecy [10]. ludpoBusaiusa — 910 1 UsMeHEHUE
TmapagurMbl TOro, Kak MBI IyMaeM, KaK MBI IeHCTBYeM,
KaK MBI 00IllaeMcs ¢ BHEITHel cpeloil U IPYT ¢ JPYTOM.
U rexHOJIOTUA 3I€Ch CKOpEe MHCTPYMEHT, ueM 1eJib [11].

B nudpoBusaiuu MOKHO BBIAEIUTH IBAa YPOBHS.
ITudpoBusamusa Ha MUKPOYPOEHE — 3DTO IIpeBpalle-
HUEe TPaJuIMOHHBLIX YCTPOMCTB B 00Jiee «HHTEJJIeK-
TyaJbHBIE», IIPW 9TOM IIeHBI HA TaKWe YCTPOICTBa He
CTaHOBATCA 3a00JauHbIMU. Tesie)OHBI TMPEBPATUINCH
B CMapT()OHEI, T. €. B yCTPOMCTBA, KOTOPHIE IPEZOCTaB-
JIIOT MHOYKECTBO (DYHKIIMI ITOMUMO BO3MOKHOCTH TeJIe-
donHOTO 3BOHKA. PasHOro poma AaTUMKU MOTYT OBITH
pasMeIreHbl ITOUTHU ITIOBCEMECTHO, YTOOBI «3aXBaTHIBATE»
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JaHHBIe ¥ [epeflaBaTh MX Ha IPyrue yCTPOICTBA MU
COXPaHATh B KaKOIi-11n00 (popme. Bee 6obIle yCTPOMCTB
ocHamIaTCA (PYHKIUAMU, KOTOPbIEe I03BOJIAIT UM
CcTaTh YacTbio MHTepHeTa Belreii [12].

Yo KacaeTca MAKPOYPOBHS, TO MOKHO CKa3aTh, UTO
KJI0UYeBasi 0CO0OEHHOCTh ITU(MPOBU3ALUU — BTO OOMeEH
MaHHBIMU MEKIy PasJUUYHBIMHU ycTpoiicTBamu. Tak:ke
K MaKPOYPOBHIO MOJKHO OTHECTH W ILJIACT 3a4ad, CBS-
3aHHBIX C 00pabOTKOH «Oosbimux maHHBIX» (big data).

MeToagonornueckmne I1p06]1€Mbl
yHI/IBepCI/ITeTCKOI7I noaroToBKun
no TeXHn4YeCKnm cnelmnasibHoCTAM

PaspaboTka TpeboBaHUII K IOATOTOBKE CIEI[HAJIN-
CTOB TI0 TeXHUYECKUM CHEIUAJTbHOCTAM — OIWH U3
BaYKHEMIIINX BOIIPOCOB IIPU Pa3paboTKe 00pa3oBaTeshb-
HBIX IPOrpaMM U YUeOHBIX IJIaHOB. Ha mpoTsiKeHUHU
pfAna JeT MHOTUE HCCJIeNOBAaHMA B AaHHON o00JacTu
OBIIM B OCHOBHOM COCPEJOTOYEHBI HAa TEXHUUYECKUX
M METOJOJIOTUUYECKUX acIeKTax, a UMEeHHO Ha MeToJax
u hopManu3Max [JIs BEIABIEHUSA, OMMCAHUSA WU OIEHKI
TpeboBanmii [13—16].

TexXHOIOTUUECKUH TPOoTpecc MPUBOAUT K TOMY, UTO
TpagUIIMOHHbBIE TIOAXOAEI K MIOATOTOBKE UHIKEHEPOB YiKe
He JaioT OYKUJaeMbIX pesyabraToB. Ho mpu dopmupo-
BAHUU HOBBIX TPeOOBAHUM K IIOATOTOBKE MHIKEHEPOB
BOSHUKAIOT M HOBBIE IIPOOJIEMHEI.

C omHOW CTOPOHBI, TEXHOJOTUYECKNE TOCTHIKEHUS
OTKDBHIBAIOT HOBBIE U JI0 CHX TIODP HENPEeIBUIEHHBIE BO3-
MOYKHOCTH, U, KaK CJIeJCTBUE, MHIKEHEPHI JOJIKHBI OBITD
XOPOITIIO0 3HAKOMBI C TeXHUUYECKUMU AEeTaJIMU, UTOOBI
VMeTh BO3MOJKHOCTH PACIIO3HABATH MOTEHITHAJ 9TUX
TeXHOJIOTUH [JIS HOBBIX MPUJIOKEHUI.

C mpyroit cTOPOHBI, KOMIIOHEHTHI, MCIIOJIL3YIOIIIE
HOBBIE€ TE€XHOJIOTUH, — OTO BCEro JUIIL HEeOOJbIIasd
YacTh B CJOKHOH cucTeMe, HO C Ba:KHOUW POJIBIO IJs
mpaBUJIbHON paboTHI Beceii cucrembl. Kak ciencrsue,
WH)KeHepaM IIOMHMO IIPOYero HeoOXOJUMO UMEeTh TIO[I-
TOTOBKY, MHO3BOJIAMOIIYI0 YBUIETh OOIYyi0 KapTUHY,
abcTparmpoBaThCs OT AeTasei.

CiemoBaTenbHO, OOJIMKEH NPUCYTCTBOBATH AUHA-
MUYEeCKUH OasaHC MeXIy IITyOOKMMU TeXHUUYEeCKUMU
3HAaHUAMU 1 KOMILJIEKCHBIM CHMCTEMHBIM BUJE€HUEM TOI'O,
KaK OT/[eJIbHbIe KOMIIOHEHTHI BXOAAT B OOIIIYIO CUCTEMY.

Takum 06pa3om, MOATOTOBKA CIEIUAJIVCTOB B YCJIO-
BUAX IUMPOBOH TpaHCchOpMAIMU — BTO KOMILIEKCHASI
mpobeMa, CBA3aHHAs C €IWHCTBOM DPAa3BUTUA HAYKH,
TeXHUKU U CaMOTO O0IIeCTBa, a TaK:Ke MH(HOPMAITMOHHBIX
TeXHOJIOTUH, UCKYCCTBEHHOT'0 MHTEJIIEKTA, ITPOMBIIILICH-
HOT'0 MHTEPHeTa Bellleil 1 Apyrux HamnpasjeHuit. OHa me
JIOJI;KHA 0asupoBaThbCA TOJBKO HA TOTPEOHOCTAX CEroji-
HAIITHETO IHA, a TeM 0oJiee ONMMPAThCA TOJBKO Ha IIPO-
II1J10€, XOTSA 1 JOJKHA 00beKTUBHO YUNTHIBATH OIBIT BCEX
BpeMeH, UT00bI 3(PeKTUBHO OPHUEHTUPOBATLCA Ha OyIy-
iee. CrcreMa TTOATOTOBKY JOJIMKHA TI0 OIIPENeIEHUI0 ObITh
alalITUBHOM, C 00PATHOI CBA3BIO B KOHTYPaX YIIPaBJIeHHU.
B oTsimume OT IPOIECCOB, MPOTEKAIOIINX BO MHOTUX TeX-
HUYECKUX 00beKTaX, MOATOTOBKA CIIeI[MAINCTOB U OBJIa-
JeHNe MU SHAHUAMU ABJAOTCA IIPOAOIMKUTEJIBHBIMU U,
TI0 CyTHU, TOCTOSTHHBIMU IIPOIlECCaMU, U YIIPaBJIeHNe NMHU
JTOJIXKHO OCYIIIECTBIATHCA B PeaTbHOM MaciiTabe BpeMeH!
¥ OBITH HETIPEPHIBHBIM C YUE€TOM OOJIBIIIOTO KOJUYECTBA
HeOoIpeIeJIeHHBIX U HEUETKUX IIPOITeCCOB.

OcCHOBHbIe 3agavun
COBpPEeMeHHOro NHXeHepHoro 06pa303a|-|vm

1. IToaroToBKa KaapoOB IJsI CBOEBPEMEHHOTO
¥ THOKOTO yIOBJIE€TBOPEHUSA IMIOTPEOHOCTEH SKOHOMUKH
B YCJOBHSX OBICTPO MEHSAIOIIEHCA IKOHOMHYECKOM
CUTYaI[MH.

B cBsA3u ¢ ObICTPHIM Pa3BUTHEM HAYUYHO-TEXHIU-
YeCKOr'o Iporpecca, BHEIPEHUEM ero JOCTUKEeHUN
B IPOM3BOJACTBO JOCTATOYHO OBICTPO IPOMCXOLAT W3-
MeHeHHs KaK B caMuxX Ipodeccusx, Tak U B CIpoOCce
HA COOTBETCTBYIOIUX clenuaancToB. CoBpeMeHHASA
BBICIIIAS IMTKOJIa TOTOBUT 34 YEThIpe rofia 6aKaJIaBpOB
¥ 3a IIeCTh JIET MarucTPOB, KOTOPLIE 3aTeM eIle ABa-
TPU I'Ofla BHUKAIOT B CHEIMUPUKY KOHKPETHOTO IIPej-
NPUATUA U IPOU3BOACTBA. ITO COBEPIINEHHO HE COOT-
BETCTBYET TEMIIAaM M3MEHEHNs CIIPOCA Ha CIIEINAINCTOB
¢ BBICIIEM O0OpPa30BaHMEM B COBPEMEHHON SKOHOMUKE.
TpebyeTca cucrema 0ojee rmOKOI M OBICTPOI IIOATO-
TOBKHM CIIEIMAJIMCTOB: XOTsd OBI Uepe3 OAUWH-IBA Tona
mocJje MoJyyeHus 3aKasa Ha HuX. To ecTb HEOOXOAUMO
€03/]aTh HOBYIO U JOCTATOYHO I'OKYI0 NHTEICKTYa b-
HYIO CHCTEeMY IIOATOTOBKH CIIEIIMAJINCTOB, CIIOCOOHYIO
OIlePATUBHO peIlaTh 3akauiu, CTOAIINE Iepels COBpe-
MEeHHOI dPKOHOMUKOM.

Kpome Toro, cTpykTypa CIpoca Ha CIEIHAJIHCTOB
MOXKEeT KapAUHAJIbLHO MeHAThCA Kaxxabeie 5—10—15 ser,
a MIPOIOJIKUTEIbHOCTh AKTUBHOM MeATEeTbHOCTH COBPE-
MEHHOTO UeJIOBeKa B pPasbl 60JbIle. ITO 03HAUAET, UTO
€CJIU CIIEIUAJINCT B TeUeHUe KU3HU HeCKOJIbKO pas He
nepeKBaIU(PUIIMPYETCA, He PACIINPUT CBOIO Ipodeccu-
OHAJIbHYIO IIOATOTOBKY, TO OH MOYKET OKAa3aTbCsA UeJiO-
BEKOM, He BOCTPeOOBAHHLIM B COBPEMEHHOM MHIYCTPH-
AJIbHOM IIPOM3BOACTBE B YCIAOBUAX MH(MOPMATUSAIIMN.

Taxum 06pa3oM, YCKOPEHHBIN HAYUHO-TeX HUUECKII
mmporpecc 1 PasBUTUe UHIYCTPUAIbHOTO IPOU3BOACTBA,
nHGOPMATU3AIUI ¥ KOMIbIOTePU3aIiusa TpedyoT 00Ib-
0¥ TMOKOCTU OT CAMHUX CIEIMAJKUCTOB, HO B IEPBYIO
ouepenb OUEHL OBICTPON M THMOKOUW peaKIUU CUCTEMBI
IIOATOTOBKM B BBICIIIEH IIIKOJIe HA M3MEHEHUS B CTPYK-
Type CIpoca Ha WHXKeHePHbIe KaAphl BBICIIEH KBAJIM-
dukauu.

2. IToayuenmne BOCTPeGOBAHHOTO B 00II[ECTBE BHIC-
urero o0pa3oBaHUA BCEMHU PeaTbHO IMOATOTOBJIEHHBI-
MM KeJIaIONIUMHU.

Bropasa sagaua saxjamuaeTcs B TOM, UTOOBLI OaTh
BbICIlIee OoOpasoBaHME BCEM JKeJalolluM, B IIEPBYIO
ouepeab MOJIOALIM, M UMEHHO B TOUM oOJlacTu 3HAHUH,
rJle OHU XOTAT IOJYYUTh 9TO oOpasoBanue. BoaMoxHO,
uTO0 OYAYT JIOLU, KeJIalolIre TIOJYYUTb IIPOCTO BHICIIIEE
oOpasoBaHUe, IOBBICUTH CBOU 3HAHUSA B KaKOU-HUOYIb
o0JacTu HayKu, TeXHUKHU, HcKyccTBa. OHM MOTYT U He
CBA3BLIBATH MHOJIyUEeHHE KAKOM-TO KOHKPETHOW CIeIlu-
aJILHOCTH CO CBoOeii Oyayiieil paboToii, T. €. CO CIIPOCOM
WU TTOTPEeOHOCTHIO PA3BUTHUS 00IIIeCTBa, IIPOU3BOICTBA
[17].

ITonmyuenue BBICIIIEro 00Pa30oBaHUA B OIIPEeIEHHOMI
o0JacTH 3HAaHUII — BTO, IPeKJe BCero, AyXOBHAas IIO-
TPeOHOCTL CAMOr0 UejloBeKa. JTa IOTPeOHOCTDh BIIOJIHE
ecTecTBeHHAa y JI000TO JKaKIYIIero U UIYIIero SHaHui
YeJ0BeKa U MOXKET M3MEHUTHCA IO Mepe ero Pa3BUTHUs,
paciupeHusa Kpyrosopa, IOJIyUeHUs SHAHUHI.

ITosToMy B BBICIIEH IMTKOJE HYKHO IPEIYCMOTPETH
U CO3JaTh TAKYIO CHCTEMY IIOATOTOBKH, KOTOpas obe-
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crreunia ObI JIFOASM BO3MOYKHOCTD II0 CBOEMY SKEJIAHKIO
BBIOpPATh U U3MEHUTH HAIpaBJieHne O00yUYeH!s.

3. CoBMeleHue IPOIECCOB 1ieIeBOi MOATOTOBKM/
IePenoATrOTOBKN KaaPOB U IOJYyYeHUSA BHICIIEro 00-
pasoBaHus.

IIBe paccMOTpeHHbIe HAMU 3aJaYM SABJIAIOTCSA B He-
KOTOPOM pOJie¢ HPOTHBOPEUAIlUMHU APYT APYry, Tak
KaK IepBas CBA3aHA CO CIIPOCOM SKOHOMUKM, KOTOPHII
3aBHCUT OT YPOBHS, CTPYKTYPBI M COCTOSHUS IIPOU3-
BOJICTBA, a4 BTOpasi — C BHYTPEHHUMU IOTPEOHOCTAMM
JI04eil, 0COOEHHO MOJOZLBIX JIIOAEHN, C UX KeJIaHUuAMU,
1eJIeBBIMU YCTAHOBKAMU.

Ilepen BmICIIell IITKOJOM CTOUT 3ajJava OJHOBpeE-
MEHHOTO PellleHns 00erX dTUX 3aJa4, TaK KaK BBICIIIEe
oOpasoBaHMe JOJKHBI IIOJYyYaTh JIOLH, CTPEMSIIUECS
K 9TOMY, U OHM K€ JOJIKHBLI CTAHOBUTHLCA CIIEI[MAJIM-
cTamMu, HeoOXOAUMBIMU S3KOHOMUKE.

4. O6ecneueHue MOJHOIEHHON CeJIeKTUBHOM TOBY-
30BCKOI ITOATOTOBKH K ITOCTYIIEHNIO HA NHIKEHEePHbIe
CIIeIMAJBHOCTH YHUBEPCUTETOB.

HecmoTpsi Ha yCKOPEHHYI0 aKcejaepamuio mmoapac-
TAIOIIEero MOKOJIEHUS JIUIIh HeOOIbIIasl ero YacTh CIIO-
co0Ha MPUHATH TPABUJIBHOE U 000CHOBAHHOE PeIlleHue
OTHOCUTEJIbHO BbIOGOpa cBoeit Oyayiieli cruenuasbHOCTH
U yueOHOT0 3aBeJIeHNsI, B KOTOPOM MOXKHO IIOJIYUUTE 3Ty
CIIeIMaJbHOCTD. Jlake Te, KTO CyMeJI TJIYOOKO BHUKHYTH
B 9Ty IpPO0JIEeMaTUKy, He MOT'YT MPeABUAETH JUHAMUKY
cIIpoca Ha Te WJIM WHble WHIKEHEPHbIe CIIeIUaIbHOCTHI
[18—20].

Pemrenrie mpo0sieMbl BUAUTCS B CIIEI[MAIN3UPOBAH-
HOM HampaBJEeHHOW IIOATOTOBKE YACTH IMTKOJbHUKOB,
HauUMHAs CO CTapIIUX KJAcCOB, COBMECTHO C YHUBEP-
CUTeTaMU YW MPOU3BOACTBEHHBIMU MPEANPUATAAMU
K POJU «[JKEeHepaJINCTOB», CIIOCOOHBIX He TOJbKO ObI-
CTPO U HEMPEePBLIBHO afalTHUPOBATHCA K IIOTPEOHOCTSIM
MIPOM3BOJCTBA U PA3BUBATHCS B COOTBETCTBUU C dTHUMU
MOTPEOHOCTSIMU, HO W ONPENesIaTh BEKTOP PasBUTUSI
B COOTBETCTBYIOIIIEll 00IaCcTH.

5. O6ecnmeueHne 3aHATOCTH TEXHUYECKHMX CIIe-
IMAJNCTOB — BBIMYCKHUKOB YHHBEPCHTETa IO HX
OCHOBHOMY NPO(UII0 HA YCIOBUIX, MCKIIOUAIOIINX
MX SMHUTPAIMI0 B APYyrue CTPAHbI MO (PMHAHCOBBIM
IPUYMHAM.

B cuity GpicTporo nsMeHeHus: CTPYKTYPBI ¥ KauecTBa
CIIPOCa Ha CIIEIMAJICTOB 38 KOPOTKOE BPEMs IIOSIBJISI-
eTcsi MOTPe6GHOCTh B HOBBIX CIIEIIMAJBHOCTAX, CYIIe-
CTBEHHO MEHAIOTCSA TPeOOBaHUSA K yiKe UMEIOIIUMCS
CITeIMAJNCTAM, YMEHbIIIAeTCs CIIPOC Ha CIIeIUaIbHOCTH,
KOTOpbIe OBILIN HEOOXOAUMBI B OOJIBIINX KOJUUYECTBAX
COBCEM HEJAaBHO, M3-3a Uero IMPOMCXOLUT COKpAIlleHue
COOTBETCTBYIOIIMX KaJApPOB HA IMPOU3BOJCTBE, JOIU
ocraiorcsa 0e3 paborel. OMHAKO MOSABIAIOTCS CIPOC Ha
HOBBIE CIIEIINAJIbLHOCTH, IIOTPEOHOCTD B APYTUX Kaapax.

Ecau 0b1 m3MeHeHMe CIpOca B CTPYKTYpe CIeIlu-
aJUCTOB IIIJIO MeAJEeHHO, He IIPeTeplIeBajo KaKue-To
CyIlleCTBEHHbIe M3MEHEHUS 3a CpeJHee BpeMs KU3HU
YeJ0BEeKa, TO YeJIOBeK He OKasajcs Obl juimHuM. Ho
3a BpeMs JKU3HU ONHOTO UYeJIOBEeKa eMy MPUXOJUTCS
CMEHHUTH HECKOJIbKO Ipodeccuii, T. €. IepeyuynBaThbCs,
MIPOXOAUThH IIEPEIIOATOTOBKY.

Takum obpasoM, Imepef JOOBIM HHIYCTPUAIbHBIM
00IIIeCTBOM CTOUT 3amadua obecreueHus 3aHATOCTH CIIe-
IIAaJNCTOB, JUKBUAAIINN 0€3Pa6OTUIIEI.

s pelleHuMA YKAa3aHHBIX 3a4ad HEOOXOLUMO
€O3JaTh THMOKYI0 CHUCTEMY IOATOTOBKHU CIIEI[MAJNCTOB
[21]. B caenytoiiem pasziesie Mbl PCCMOTPUM OCHOBHBIE
MIPUHIAILL CO3MAHUS DTON CHUCTEMEIL.

MpwvHunnbl co3ganna UNCIC

1. MoayapbHOCTh O0y4YeHHUA.

IIpuHIUT MOAYJABLHOCTM OO0yUYeHUS 3aKJI0UaeTCsd
B CTaHIAPTUBAIUU O0HEMOB BCEX KYPCOB, UUTAEMBIX
B JaHHOM CeMecTpe WM B yueOHOM roxy. Hampuwmep,
B maHHOM ceMectpe 17 memenb. Eciu HemeabHas mpo-
MOJKUTEeJIbHOCTD IIpeaMeTa MPUHATA 3a TPpU dyaca (1Ba
yaca JeKIUU U OOUH Yac MPaKTUKHU), TO 00beM Kypca
cocraBuT 51 yac. ATOT 00bEM NMPUHUMAETCA 3a HOPMY
¥ IIPEJICTaBJIAET, COOTBETCTBEHHO, MOAYJIb, YCTAHOBJIEH-
HBIA IJIA BCeX AUCIUILINH TaHHOTO ceMecTpa. Takmm
o0pasoM, 3apaHee YCTAHABJIUBAIOTCS IMTPOMOIKUTETD-
HOCTh KasKJJ0T0 ceMecTpa 1 00beM Moay.is. Paspertaercs
BKJIFOUATH KYPCHI TOJIBKO CTAHIAPTHOM MJIMWHBI. Jluciiu-
ILIMHBI 6OJIBIIIOT0 00'beMa Pa3duBaOTCsA Ha CTAHAAPTHEIE
mo 00'beMy KYpPChl, KOTOPbIe paccMaTPUBAIOTCA Kak
CaMOCTOSATEJIbHBIE.

2. BapuaTuBHOCTH 00yUYEeHMS.

IIpmanUn BapmaTUBHOCTUA O0yUeHUA 3aKJIOUAETCH
B BOBMOJKHOCTH IIOCTPOEHUA PA3HOOOPA3HBIX IIEIIOYEK,
CKOMIIOHOBAHHBIX U3 PA3JIMYHBIX MOJYyJel, YTo obecrie-
YmnBaeT ruOKOCTh 00yUeHN BO BDEMEHU U IPOCTPAHCTBE,
T. €. I03BOJIAET MEHATH CTPYKTYPY WU apXUTEKTYpPY
00yueHUsA U TIPU HEOOXOAUMOCTU OCYIIECTBIATL UHIN-
BUAyasbHOE OOyueHue. Habops! Moayieii, T. €. apXUTeK-
Typa o0yueHmMs, MOT'yT (hOPMUPOBATHCA B COOTBETCTBUM
¢ BaKa3aMU NPeJIPUATHN WX 110 JKeJaHUIO CTYIeHTOB.

Peanuszanusa mpuHIIUIIOB MOAYJIBHOCTY I BAPUATUB-
HOCTH IIO3BOJISIET TaKiKe OIMEPATUBHO KOPPEKTHPOBATH
yueOHbIE TJIAHBI HA CTAPIIUX KypcaxX M YOOBJIETBOPATH
3aKasbl IPEAIPUATHN B KpaTyailiime CPOKY (OJUH—TPHU
roza) [22, 23].

3. MHOTOIIPO(UIBHOCTH IIPenogaBaTesiei 1mo cie-
IIMAJBHBIM TUCIIAILIMHAM.

B mporiecce moaroToBKY CIenuaJnCcTOB BasKHEHIIIee
MeCTO 3aHUMAIOT IIPenofaBaTeabcKue Kaapsl. [[insa obe-
clleueHusA TUOKOCTU ITOATOTOBKHU CIIEIMAJUCTOB B CH-
cTeMe BBICIIEro o6pasoBaHUA TPeOyeTcs MMeTh OUeHb
BBICOKOKBaJM(PUITMPOBAHHBIN KOPIIYC IIperogaBaTesiei,
CIIOCOOHBIX IIPOBOJUTDH 3aHSATHUS 110 HECKOJBKUM IIPeJ-
MeTaM, T. €. SBJSMIIUXCSA CIeHUAJNCTAMU B Pas3jIndu-
HBIX obOJsiacTsix. Jlesio B TOM, UTO C M3MEHEHHEeM CIIpPoca
Ha CIIeIHAJNUCTOB M3MEHSIOTCS TAKIKe AUCIUIIINHBI
U TIpeIMeThI, KOTOpble UM mpemnogatorcsa. CieqoBaTesb-
HO, He00XOAMMO JINO0 MEHATH COCTAB IIPEIoaBaTeeil,
YBOJIUB YacTh WX U 3aYMCJIUB BMECTO HHUX HOBBIX,
KOTOpbIE€ SBISIOTCS CIEIHAaJHUCTAMU B HYMKHBIX 00-
JIacTsIX 3HAHWU, JUOO OCYIIECTBJISATH IIePEIOATOTOBKY
IIpemnogaBaTebCKUX KaapoB. I10sToMy KypChI IIepero-
TOTOBKY U IOBBIIIEHNS KBAIU(DUKAIINY IPerogaBaTesein
SIBJISIFOTCS BechbMa IIOJIE3HBIMKU U HeoOxomumbiMu. Ho
¥ 9TOT IIYTh He pelltaeT Bce MpobieMbl. 31ech Hen30e:KHO
TMOABJSAETCA 3aaya o0yueHUA TeX, KTO IIPerojaeT Ha
9TUX KypCax IOBBINIEHUS KBaIUDPUKAIIUN.

Eciu By3 xoueT ObITh JOCTATOUHO HE3aBUCUMBIM, HO
B TO JKe BpPeMs OCTAaBaThCS HAa IePeJOBBIX MO3UIIUIX,
eMy HeoO0XOIUMO MMeTb BBICOKOKBAIU(DUIIMPOBAHHBIX
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mpemojaBarTesieil, KOTOpPble 3aHUMAIOTCA U CaMopas-
BUTUEM, W HAYYHBIMU HCCJIEIOBAHUAMY. By3y HYKHBI
JITOIY, KOTOPBIE ABJIAIOTCA KBATU(DUIIMPOBAHHBIMHY CITE-
IMUAJNCTaMU B PsAfie Pa3BUBAIOIUXCSA 00JacTell HayKu
¥ TeXHUKH, 00JIafal0T IITUPOKUM KPYT030POM, CIIOCOOHBI
peIaTh CJIOKHBIEe TPOOJIEeMEI, He IIPAYACh 32 000JI0UKY
CcBOell y3KOU chmemuaabHOCTH. VIMEHHO OHU MOJIKHBI
HAWTH HOANEP:KKY U MOHUMAaHUE U OI[€HUBATHCA BHIIIIE
JIPYTHX.

Ilnst obecevueHnA THOKOCTH ITOATOTOBKY CIIEIIUAJI-
CTOB HEOOXOAUMO MMETHh IIpemofaBaTeieil, KaxKIblil u3
KOTOPBIX MOT GBI YUTATH PAL KYPCOB, OBLI OBI CIIEI[ATI-
CTOM B HECKOJbKUX HampaBiaeHusax. Hampumep, Mor ObI
He TOJIbKO IIPOCTO YUTATH Pa3HbI€ KYPCHI II0 TEOPETUYE-
CKOIl MexaHUKe (K IpuMepy, KUHeMAaTUKy U TUHAMUKY),
HO U BECTU 3aHATUSA II0 APYTUM AUCIIUTIINHAM: BBICIIIEH
MaTeMaTUKe, TPOTPaMMUPOBAaHUIO, CIIeIIKypcaM (K IIpu-
Mepy, IO TPOeKTUPOBAHUIO JIETATEILHBIX aIlllapaToB MU
IuHAMUKe mosera). Heo6xommmo, YToOb! TpernojaBaTesn
MOTJIH PaboTaTh «HAa MHOTHX CTAHKAX» U 3aMEHATH APYT
Ipyra mpu HeoO0XOIMMOCTH.

Ilna cosmaHWsA TAaKOro KopIyca IpelogaBaTeJiei
Heo0XO0AUMO OTOMpATh U IIOOIMIPSATH TeX, KTO CAMOCTO-
ATEJBHO 00ydyaeTcsa W IOJIydaeT 3HAHWUA, a He IPOCTO
TIOBTOPSIeT APYTUX, OPTaHUB30BHIBATH POTAIIUIO IIPETIO-
maBaresieii. ToMbKO TaKO#l MHOTOIIPOPUILHBIA KOPIIYC
mpernojaBaTesieii CMOKeT 06eCcTIeuynTh TMOKOCTb ITOATO-
TOBKHU U TIEPEOATOTOBKY BbICOKOKBAIN(DUIIMPOBAHHBIX
CIIeIaINCTOB, obecmeunBasi OLICTPYIO MX agallTaruio
K HOBBIM YCJIOBUSAM, a TAKKe OIePATUBHOE OTCJIEIKNBA-
HIe CIIpoca Ha CIIeIMaJINCTOB HOBOTO THUIIa. B psame ciy-
YaeB MOYKHO UTH II0 IIyTU CO3JaHUs YHUBEPCUTETCKUX
KOHCOPIIMYMOB, MAIOIUX BO3MOKHOCTb OTIEJbHBIM
IpernogaBaTesiM BEeCTU 3aHATHUS B HECKOJBKUX IIPO-
(pUIBbHBIX YHUBEPCUTETAX B PA3HBIX TOPOJaX.

4. YuacTue BeaylIuX IIperogaBaTejieii B IPO-
¢uasHBIX oTpacieBsIx u pyagamentaasasix HUOKP
¢ 0a30BBIMHU IPEIIPUATHIMI.

Jns TOATOTOBKYM KAYEeCTBEHHBIX CIIEI[MAJICTOB
Heo6X0IMMO, COOTBETCTBEHHO, KAaueCTBEHHOE BeeHUe
sauAaTui. [IoCKOJIBKY MOATOTOBKA IIperojaBaTesiei
JIOJI?KHA COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO U OBITH
amanTUPyeMoOii K M3MEHAMIIMUMCSA IIOTPeOHOCTIM B3KO-
HOMUKHY, Ha IIEPBOM MeCTe TOJI’KHBI OBITh HAYUYHBIE HC-
cJIeIOBaHUA, B KOTOPBIX 9TU MPEIOJaBaTeN ! PeasbHO
YUacTBYIOT.

3mech MOKHO, HAIPUMEp, Hake BBECTU PEUTUHT
mpernojiaBaTesieii ¢ yueToM WX HAYUYHOTO IOTEeHITHAJa.
OueBUJHO, UTO B Ka'KAOM KOHKDETHOM CJIyuae Tpe-
OyerTcsa oueHb IJIy0OKas MPoOpabOTKa U JeTaju3aliusd.
Wnesa popMupoBaHUs peTHHTA MPEIOAaBaTeId MOKET,
HampuMep, 3aKJI0YaTbCAd B CJeAymoIleM. Eciu BBeCTH
MOIYJBHYIO CUCTEMY O0yUeHUsI, TO BCe IPeAMEeTHI OyayT
COCTOSATH U3 OAWHAKOBOTO UMCJA YaCOB JIEKIIUH, TpaK-
TUUECKUX, CEeMUHAPCKUX MU JIaO0OPATOPHBIX 3aHATUIM.
Torza, eciv HAUMHAIONINI IPeIogaBaTe b TOATOTOBUII
OIVH KypC NPaKTUUYECKUX BaHATUN U UX BeJ, TO OH
mpuobpeTaeT, HaIIpuMep, OAUH O0aJt peiitunra. Eciu on
BeJI 3aHATUA II0 ABYM KypcaM, TO ero KBajuduranms,
COOTBETCTBEHHO, ITOBHIIIAETCS, W OaJlJl ero peuTuHra
CTAHOBUTCS PABHBIM JBYM. AHAJOTHUYHO 3a OAUH KypC
JIEKIIUHA OH IIoJIyuyaeT OAMH 0ajj pelTHUHra, a ecau
YmTaeT IBa Kypca, TO 0aJI ero peATWHTra paBHAETCHA
nByMm. Eciu jKe OH K TOMY Ke BeJl IPaKTUUYECKUe, UJIN
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ceMUHAPCKUe, WKW JabopaTOPHbIE 3AHATHUS eIle II0
OIHOMY KYpPCy, TO 0aJll ero pelTHHIra COCTABUT TPH.
Taxkum 06pa3oM, PeHTHHT IPeIrogaBaTe s ONMpeae aeTCs
CYMMOIi Pa3JIMUHBIX KYPCOB U MPAKTUUYECKUX 3aHATUM,
KOTOpbIE OH BeJ M MOKeT BecTu. Eciu OH 3aIluTuj
KaHAULATCKYI0 QUCCEPTAIUI0, TO NO0AaBJISIOTCA eIle
OIVH MU ABa 0ajlia, a eCclu 3alUTUJI JOKTOPCKYI0 —
TO OBa WJaW 4YeTbIpe Oajia. OmybimMKOBaHME YUEOHBIX
mocobuii u yueOGHMKOB, MOHOrpaduili TaKiKe MTOJIKHO
VUNTBIBATHCS IPU ONpeeeHnu peiituara. YreHue Kyp-
COB HA PA3HBIX A3BIKAX TaKiKe YBEJUUYMBAET PEUTUHT.
B peifiTuHTe MOJIKHBI YUUTHIBATHCA TOJIBKO Pa3IUUHBIE
Kypchl U MOHOrpadguu, IPUUYEeM SOCTATOUHO KPYIIHBIE.
IIpu n3bpaHuy Ha TOJIXKHOCTD, OIPeeIeHNN 3apaboTHO
IJIaThl PENTUHT TaKyKe NOJIKEH MMEeTh CYIIeCTBEHHOe
3HAYeHUe.

5. KoHTpoJb M OlleHKA 3HAHUI CTYIEeHTOB B pe-
JKMMe TOCTOSAHHOW O0pPATHOM CBA3M.

O0BbeKTUBHASA OlleHKA 3HAHWM, KaK IIPaBUJIO, BCeTa
BBI3BIBAET CJI0KHOCTH. COBpeMeHHBIe CIIOCOOBI KOHTPOJIA
¥ OIIeHKU BHAHUH CTYAEHTOB 00J1aJal0T PSAIOM II0JIOKH-
TEJILHBIX CTOPOH. 3aueThl, d9K3aMEHBbI U CEeMUHAPCKUE
3aHATHUS 00€CIIeUNBAIOT JOCTATOUHO CEPhe3HOe 00IIeHre
CTYIEHTOB ¢ mpenogasareaamu. OHU HACTOJIBKO IIyO0KO
SMOITMOHATBHEI, UTO PAJ TAKUX BCTPeY 3alIOMHUHAETCS
Ha BCIO JKU3Hb. 3aUeThl, 9K3aMeHbI, 3aI[UTa KYPCOBBIX,
IUIIJIOMHBIX paboT, a TaKiKe JII00ble CAMOCTOATeIbHEIE
BBICTYILIEHUA O0yYaeMbIX Mepe] ayAuTOopueil JOJKHBI
pacIIupPATHCS, YIIYOASThCA U PACCMAaTPUBATHCS HE IIPO-
CTO KaK KOHTPOJIb U OI€HKA 3HAHUM, HO U KaK IIPOIeCcC
o0yueHns, yrayojaeHus W pacinupeHus sHanuii. Ouu
IOJI3KHBI 3aHUMATh JOCTATOUYHO OOJIBIIIOE BPEMs.

Ho camMbIM 0GOJBIIUM HEZOCTATKOM COBPEMEHHOM
CHCTeMbl KOHTPOJSA W OIeHKU 3HAHWUI SABIAETCS TO,
YTO TMperojgaBaTes]b caM OIEHMBAeT pPe3yJbTaThl CBO-
ero ke Tpyna, IpoBepsAs, ueMy HaydMUJCA CTYAEHT,
oOyuasich y Hero :ke. IlosToMy Hamo pacupocTPaHSATH,
rJie 9TO BOSMOYKHO, CITOCOOBI KOHTPOJISI He CAMUMU IIpe-
MoZlaBaTeIAMU, a IIOCTOPOHHUMU crenuajucramu. Ha
CITEIIKypPCax CIeJaTh 9TO JOCTATOYHO TPYAHO, HO B 00IIIe-
00pas3oBaTeJIbHBIX, OOIETEXHUUECKUX M MHIKEHEPHBIX
IUCIIUTIINHAX, WHOCTPAHHBIX A3BIKAX 9TO HE TOJIKHO
BBI3BIBATH IpobJseM. Hampumep, MOKHO OpraHM30BaTh
MIPOBEPKY 3HAHUI CTYAEHTOB C MPUBJEUEHNEM IIPEIo-
maBaTeseil Apyrux kKadeap mau APYyTrUX BY30B, IIpe-
cTaBUTeell 3aMHTEPECOBAHHBIX HpeAnpuATuil. Taxoit
BUJ KOHTPOJIS HOJIKEH CTATh CUCTEMOM B OIIPeIe/IeHnu
YPOBHSI 3HAHUU CTYAEHTOB M OOBEKTHBHOCTH CAMUX
IperogaBaTeien.

6. BysoBckasd cucreMa MapKeTHHIA.

B mocsiegHee BpeMs CII0KUIIACH JOBOJBHO ITapaoK-
calbHAs KapTUHA IO 00eCIeUeHUI0 IPEeNIPUATHN BbI-
COKOKBaJNN(PUIINPOBAHHLIMI CIEI[UAJIHNCTAMU, B IIEPBYIO
ouepenb, KOHCTPYKTOPAMU M TexHoJoraMu. MaccoBbIix
BBIXOJ] HA TIEHCUIO MPEJCTABUTEJENH TTOCIEBOEHHOTO II0-
KOJIEHUS MIPUBEJI K CEPbe3HOMY KaJpOBOMY Me(UIUTY,
BOCIIOJTHATH KOTOPBIN HBIHEIITHAA CUCTeMa 00pa3oBaHUA
OKasajlach He B COCTOAHUMU. B pesyjbTaTe Ha MHOTUX
MIPOMBBOICTBEHHBIX MPEAIPUATUSAX CTPAgaeT KauecTBO
ImepcoHaja, UTO, €CTeCTBEHHO, IIOPOKAAeT Cepbhe3HbIe
IIPOMBBOACTBEHHBIE MPOOJEMbI U MPEISATCTBYET IMOJHO-
IEeHHON aKTWBHOW WHTErpaluy BaKHBIX IJIA HAIKWO-
HaJIbHOM S5KOHOMUKHU CYO'BEKTOB B MEMHCTPUM ITM(POBH-
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samuu. Tarkas ke yapydaromasi KapTUHA HAa0I01aeTcsa
Y BO MHOTMX BeIYIINX TeXHUYECKUX YHUBEPCUTETAX,
OHA HATJIAJHO OTpasKaeTcs, HAIpUMep, B AUHAMUKE
cpelHEero BospacTa IPodecCOPCKO-IPENnoaBaTeIbCKo-
ro cocraBa. OrcyrcTrBue 6a30BbIX KOMIIETEHIIMH II0
MareMaTuke, (pU3NKe, MEeXaHUKE, a TakyKe 0a30BBIM
KOHCTPYKTOPCKO-TeXHOJIOIMUECKUM HAIIPABJIEHUAM He-
BO3MOKHO KOMIIEHCHPOBATh YeM-JI00, KPOMe CepPhe3HOM
U JAJIUTEJIbHON ITOATOTOBKY IO IIOJHOIEHHBIM yUeOHBIM
IIporpaMMam.

Ha Brinyckatorux Kadeapax mpeacTaBaseTcs Ieie-
CcO000pas3HBIM CO3JaHUe COBMECTHBIX C MPEeAIPUATHIMUI
paboumx TpPyOm IO WU3YYEHWI0O U MIPOTHO3UPOBAHUIO
cIpoca W MPEeIJOMKEeHUA Ha BBIMTYCKAEMBIX B pPa3jind-
HBIX YHUBEPCUTETAX CIIEI[UAJIUCTOB C YIETOM MUPOBBIX
TeHIEeHIINN B COOTBETCTBYIOIIell 00JaCTH.

CucremMa aKTyaJbHOTO BY30BCKOI'O MapKeTHHIa
IOJIKHA CIIOCOOCTBOBATH OIIEPEXKAOIIEil II0Ar0TOBKE
CTIEITNAJIUCTOB B TeX HAIPABJIEHUAX, T[[€¢ UMEeTCs CIIPOC
CO CTOPOHBI paboTomaTesieii UAM UMEIOTCA JKeJalolue
MMoJIyUYaTh 3HAHUS.

7. NHTEeNNeKTya u3anusd MOATOTOBKHU W Iepe-
MOATOTOBKHY KaJPOB B TeUEHUE IMOJHOTO SKU3HEHHOTO
IMKJa Pad0OThI CIIEIHMATHUCTA.

B Poccuu cyirecTByeT o0IInpHas cucTeMa mepero-
TOTOBKM KaJPOB U CETh IOBBLINIEHUA KBaJUDUKAINU.
Ho oum, xaxk mpaBumio, paboTarT HEZOCTATOYHO 3-
(GeKTUBHO U He Bcerjga yIOBJIETBOPAIT TPEOOBAHUAM,
IPeIbaBISAEMBIM HAyYHO-TEXHUUECKUM IIporpeccoM. Bo
TJIaBY yTJIa YaCTO CTABUTCA TOJIHKO IMOBBIIIIEHNE KBAJN-
duramuu u IprodpeTeHne HOBBIX 3HAHUIT 0e3 pealbHOMI
CBSI3U C TIOTPeOHOCTAMY IpeanpuaTuii. OueHb YacTo I0-
BBIIIIEHNE KBAIU(MUKAIIUY CBOAUTCA K IIOBEPXHOCTHOMY
TIOBTOPEHMIO BY30BCKOTO Kypca U MOPYUAeTCA IIPU HTOM
He OUeHb KBaJUGUIIMPOBAHHBIM, TAJEKUM OT peauit
COBPEMEHHBIX IIPOM3BOACTBEHHBIX CHCTEM IIPENOjaBa-
ressaM. [lepemoAroToBKy MIPOXOAAT He IO JKeJaHUI0
U CIOCOOHOCTSM, a MacCoBO M MO MPUHY:KIAeHU0. Her
BOBMOKHOCTHU PeaJIbHOTO IITUPOKOr0 BEIOOpPA HEOOXOMM-
MBIX 1J1 9(PeKTUBHON PadoThI Ha IIPOMU3BOACTBE KYPCOB
TIOBBIIIIEHNA KBanuduranuu [24, 25].

OueBUAHO, UTO TPEOYyeTCA LOCTATOUHO OMEPATUBHO
CO3/IaBaTh KYPCHI IO IMEPENOATOTOBKE CIIEIMAJIKCTOB
B HOBBIX HAIPABJEHUAX HAYKU U TEXHUKHU, IO IIOJY-
YeHUIO CMEXHBIX cneunam)Hoc'reﬁ ¥ II0 HOBBIM, TOJIBKO
TIOABJIAIOIIUMCA CIEIUATBHOCTAM. JTO MOTYT OCYIIE-
CTBUTH TOJIbKO IIPENOJaBaTeJu BBICOKON KBaaudUKa-
IIUU, KOTOPBIE CAMU SABJAIOTCA AOCTATOUHO THOKUMU
B M3YYEeHUU, OCBOEHUU U PA3BUTHU HOBBIX OTpacieit
3HAHUI, 00/IaZJal0T BHICOKUM DPEHTHMHIOM U KOHKDET-
HBIMU NPAKTUYECKUMU KOMIIETEHIUAMY, T. €. IOMIMO
yHUBepcurera Jn00 paboTar0T HAa COBPEMEHHOM ITPOU3-
BojzcTBe, 160 yuacTByoT B HUOKP mo coorBeTcTBYyIO-
IIVM HAIIPaBJEHUAM MOBBINIEHUA KBanudukranuu [26].

YnpaBneHue nepcoHanom Kak Heob6xogumoe
ycnosue peanusauynun MACMNC

Peanmuszamusa MVCIIC moskeT OBITH YCIEIITHOM TOTIA,
U TOJIBKO TOT[A, Korjga sTa pabora OyaeT BO3TJIaBJeHAa
IIePBBIM JIMIIOM YHUBEPCUTETA W CTAHET €ro KPOBHBIM
JIeJIOM, CMBICJIOM JKU3HU, a He TOJBbKO OyAeT HaXOJUTHCS
o ero KoutposeMm. OH TOJKeH He TOJIBKO TPeboBaTh,
HO U Pa3bACHATD IIYTHU AOCTUKEHUA Pes3yIbTaToB. JIuIin

yIIpaBJIeHHUE C J0JIeil JUUHOI'O YUACTUS MOKET IIPUBECTHU
K IIOJIO}KUTEIbHOMY Pe3yJabTaTy.

Cosmanme MUCIIC Hu B KoeM ciydae He CJIeyeT
paccMaTpuUBaTh KaK OJHOPA30BOE JIeJI0; ATO IIPOIECC, ATO
HeIpepbIBHASA JKU3HD C IEJbI0 JOCTUIKEHU pealbHBIX
pes3yJbTaToB, KOTOPhIe Bce BpeMsA OOHOBsioTcA. Ilisa
9TOr0 HE CJeAYeT CO3JaBaTh CIEINATbHbBIE KOMUCCUHU II0
MIPUKAasy ¥ [OPyYaTh UM JTO Aesi0. B mpoTuBHOM ciyuae
MOJIYYUTCS, YTO PYKOBOJUTEIO BCE 9TO HA0EJI0, CTAJIO
IJISI HEro BTOPOCTEIIEHHBIM mejioM. Torga saueM 3TO
npyrum? Jlajee Bce UIET IO U3BECTHOMY CII€HAPUIO....

PaspaboTka u BHeJpeHUE TAKOU CUCTEMBI JOJIKHBI
OCYIIECTBAATHCA aAMUHUCTPATUBHO-YIIPABIEHUECKUM
ammapaToM yHHBepcurera (a He KomuccuAMu!) W OImMu-
paThcs HA €QUHOMBIIIJIEHHUKOB Ha (haKyIbTeTax U Ka-
(dexpax, M3 KOTOPBIX MOI'YT CO3IaBaTbCS BPEMEHHBIE
VHULMATUBHBIE I'PYIbl. Ecin pabOTHUKY YHUBEPCUTETA
YBUISAT IIOJIE3HOCTD, IIEPCIEKTUBHOCTD, HEOOXOIUMOCTh
NUNCIIC, a samo:keHHBIe B Hell umew OyAyT IIOMOTaTh
UM B PeIleHun UX COOCTBEHHBIX IPOOJEeM, TO OHU 9TUM
JIesioM OyAyT 3aHUMAThLCS, CUCTeMAa HalIeT MOAAePIKKY,
Oyzmer melicTBoBaTh. ['1aBHOE B TOM, YTOOBI CHCTEMA pe-
1aJja ;Ku3HeHHO BasKHbIe 3a1aun Kadeap 10 MOATOTOBKE
CIIeI[MAJINCTOB U IIPOBEIEHNIO HAYUHbIX MCCJICIOBAHNT.
IIpu sToM Kadenps! HOJKHBI He TOJIBKO IIOJIYyYaTh 3HA-
YNTEJIBLHYIO CBOOOY, HO 11 OCO3HABATE CBOIO OOJIBIIIYIO OT-
BETCTBEHHOCTh. [[0TepPST OTBETCTBEHHOCTH AOJIKHA OBITH
paBHOCHJIbHA YXOAy ¢ paboThl. OUueBUAHO, UTO BCE ITO
JIOJI?KHO OBITH TO/EPIKaHo aJeKBATHBIM JeHEeKHBIM BO3-
Harpaxkaeruem. Padora naz codganuem MNCIIC nomxua
BIOXHOBJISTE JIIOZIEli, JaBaTh UM CBOOOAY JeMCTBUS, IIPO-
CTOP AJIS1 aKTUBHOW M KOHCTPYKTUBHOI JeATeIbHOCTH,
a He MOJABJIATDH JIOAEH U UX UHUIMATUBY.

OueBUIHO, YTO IJiA IOJHOIEHHONW peasusaluu
HNUCIIC morpebyeTcsa Iepuon He MeHee MATHU-IIECTH
aer. ITocie aToro moHamOOUTCA OIIPENEIEHHOE BpeMs
JUIS TOBOIAKMW U YCOBEPIIIEHCTBOBAHUS CHUCTEMBI. [JIaB-
HOe, IIPY 9TOM He CJIeIyeT CIIEIIUTh 1 TOPOIIUTD JIIOIeld,
a cjemyeT HAYUUTHCSA IIOCTEIIEHHO, HO IOCTOSHHO [0-
OuBaTHCA NOHMMAHUS, HAXOAUTH €IUHOMBIIICHHIKOB
¥ O0BeIUHATH YCUJIUSA IJIS WHUIIMATUBHOTO PEIeHUs
9TOII Ba)KHOII IPOOIEeMBI.

Cosmanne UUCIIC — »sTO0 peanmsamus TaKoH
CHCTEMbI yIpaBJEeHUS MEPCOHAJIOM B YHUBEPCUTETE,
B KOTOPOII OCHOBHOE MECTO 3aiiMeT MMEeHHO MHTEJIJIEK-
TyaJbHOE yIpaBjieHHe JIOAbMIU, WX CAMOBBLIpAKeHUe,
CaMOCOBEPIIIeHCTBOBAHNE I COBMECTHOE KOHCTPYKTHUBHOE
B3aMMOJEIICTBYE U COTPYAHUUECTBO B YCJIOBUSX 3[0PO-
BOII KOHKYPEHIINU MeKIy CO0Oii.

IIByxcTymeHuaTas cucTeMa oOyUeHHs TakiKe ObLia
mpu3BaHa B OIpPeAeNeHHOW CTemeHU peliaTh paccMo-
TpeHHbIe 3[7eCh 3aJauM BBICHIEH IMKoJbI. HO BBefe-
HUe TOJbKO ABYX CTylleHell obyueHus (OakantaBpuar
U MarucTparypa) He ABJISETCS JOCTATOUYHBIM U He JaeT
BO3MOJKHOCTH YIOBJIETBOPUTEJIHHO PEIIUTh 3TU 3aJaUu
B KOMILJIEKCe 0e3 BHeIPeHUs MPUHIIUIOB MOLYJIbHOCTHI
¥ MHOTOBAPUAHTHOCTH U IIPU OTCYTCTBUU KPEATUBHOI'O
KOpIIyCa BBICOKOKBAJM(MUIINPOBAHHBIX, IOCTOAHHO Ca-
MOOOYUAIOIIUXCA IpernogaBaTese.

3aKkno4yeHune

CyimecTByroiiasi HbIHE CHCTeMa O0pasoBaHUS IIPU
BCEX ee JOCTOMHCTBAaX TPeOyeT CIMUIIKOM MHOI'0 0I0pPO-
KpaTUUYeCKUX YCUJIUM OT Kadeap, HeIPepPhIBHO AEPIKUT
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JIOflell B HANPSKEHUMW U IPUHYMKICHUU, JIUAIIAS UX
€caMoro TJIABHOTO — WHUIIMATHUBBI U TBOpuecTBa. Oue-
BUIHO, UTO BO IJIaBY yrJia B JIIOOOM [eje, a TeM 0OoJiee
B YHHUBEPCHUTETe CJeAyeT CTaBUTh WHUIMATHUBY, pac-
KPBIBATh JOPOT'Yy BIOXHOBEHHOU JeATEIbHOCTU JIIOJE.
MoTuBatuio Jrofei, JaKe UX OmpeesIeHHbIe dSTONCTIYe-
CKHe YCTPEeMJIEHUS CJIeyeT IOANeP/KUBATh, HAIPABJLAS
B HY:KHoe pycjio. Kaxkaplli yHUBEPCUTET, KaK 1 JI0060e
MpeANpPUSITAE, NOJKEH HMeTh IIOMHMO PYTUHHOTO
o0yueHNs U OOeCHeueHHs CBOell JKU3HeIesTeJIbHOCTH
06JIaTOPOIHYIO ITeJIb, IMPOIeAypa MOCTUIKEHUS KOTOPOIt
IOJIKHA OaTh yIAOBJIETBOpPeHHE JIOAAM, HAIOJHUTH
CMBICJIOM UX »KH3Hb. BJIaropogHbIe e AOCTUTAIOTCS
TOJIBKO JOCTOMHBIMHU CPEJICTBAMU, B IIPOTUBHOM CJIydae,
KaKOBBI OBLIM CPEJCTBA, TAKOB OyAeT W AOCTUTraeMBbIit
pesyabrar. TonbKO TaKUM 00pas3oM B CTpaHe, 00aza-
IOIel TPOMAaAHLIM MHTE/JIEKTYaIbHBIM IIOTEHIINAIOM,
MOJKeT ObITh Ha IpaxkTuke 3(h(GEeKTHBHO pear3oBaHAa
WHTerpanus o0pa3oBaHUsI, HAYKN U PEAJbHOTO IPOM3-
BOJCTBA B paMKax Iu(ppoBoil TpaHChHOPMAIIUU SKOHO-
MUKH B HEIIPOCTBIX YCJIOBUAX CEPhE3HBIX arpPeCCUBHBIX
BHEIITHHUX I'eOIIOJINTUYEeCKUX BBI3OBOB.
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THE CONCEPT OF INTEGRATED UNIVERSITY TRAINING
IN TECHNICAL SPECIALTIES IN THE CONTEXT
OF DIGITAL TRANSFORMATION
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Abstract

The concept of university training in technical specialties in the conditions of digital transformation is proposed. The basic
principles of creating an integrated intellectual system for training specialists are considered: timely and flexible satisfaction of
the needs of a rapidly changing economic situation; obtaining the higher education demanded in the society by all those who really
prepared for it; combining the processes of targeted training and retraining and higher education; providing full selective pre-
university training for admission to engineering specialties of universities; employment of technical specialists — graduates of the
university in their main profile on conditions that exclude their emigration to other countries for financial reasons. To solve these
problems, it is proposed to create an integrated intellectual system for training specialists (IISTS), based on modularity and learning
variability; multidisciplinary teachers in special disciplines, participation of leading teachers in industry-specific and fundamental
research and development with basic enterprises, monitoring and evaluating students’ knowledge in the continuous feedback mode,
graduates marketing, intellectualization of training and retraining of personnel during the full life cycle of a specialist.
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HOBOCTMW

Jyxannna: Hama 3agaya — co3pgarb HeHTPbI HUQpPOBOIl IpaMOTHOCT B 85 permoHax

Hamra 3ajaga — cospgath LeHTPHI LUQPOBOI IPaMoT-
HOCTH B 85 peruoHax, coo6mna saMeCTUTE/b TIpeficefaTeNs
koMuTteTa focaymbl o 06pa3oBaHMIO U HayKe, IIpeficefaTeNb
Bcepoccniickoro obmecta «3nanue» JIro60Bb lyxaHnHa.

9To 3asBIeHMe OBUIO CHeMaHO el B Xofe YeTBepToro
Bcepoccniickoro ¢opyma «HarmoHanbpHas cucteMa KBaju-
¢duxanmit Poccym».

«Y>Ke CerofiHs MBI YUUM B3POC/IOe HacelleHre CBOOOITHO
YyBCTBOBATh Cebs B MHTepHeTe», — 3asBuIa [lyxaHnHa.

OHa orMermia, 4YTO BefeTcsi paboTa MO CO3[AHUIO
12 sK3aMeHAllMOHHBIX IIEHTPOB, Ife OyneT NpOXOAUTD
OlLleHKa YpOBHs LUQPOBOI TPaMOTHOCTH. 72 9KcIepTa
y>Ke HIpOLIIK IPOBEPKY A/sl pabOThl B 9K3aMeHAL[MOHHBIX
LIEHTpaXx.

(ITo mamepuanam gedepanvHozo nopmana «Poccutickoe 06pasosariie»)




TOTMYECKWUE U3MEPEHNA N TECTbI

MAPKOBCKAA MATEMATUYECKAA MO/JEJIb
ANHAMMWYECKOTO AJANTUBHOIO TECTUPOBAHUA
AKTUBHOIO ATEHTA

H. B. BpoBka', 1. . Abauyk? M. B. Hockog?, WU. . NeperypoBa®

! Benopycckuii 2z0cydapcmeeHHeiii ynusepcumem, 2. Munck, Benapyce
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Annomayusn

IIpo6rema u yeav. AKTyasIbHOCTS IPOOJIEMBI MATEMATHUYECKOTO OMCAHNSA JUHAMUYECKOTO aJalITUBHOTO TECTHPOBAHUSA 00yCIOBIIE-
Ha HEOOXOAMMOCTHIO JUATHOCTHUKY KOTHUTUBHBIX CIIOCOOHOCTEH CTYJEHTOB K CAMOCTOATEJIbHOI yueOHOU geAaTenbHOCTH. llensb crarbu
COCTOWT B pa3paboTKe MapKOBCKOI MaTeMaTUYEeCKONM MOJe/IN B3auMOAECTBUS aKTUBHOTO areHTa (AA) ¢ KOHEUHBIM aBTOMATOM «JIUK-
BUZATODP», OTMEHSIOIUM HENPABUJIbHBIE IefCTBUS, UTO MIO3BOJUT MATEMAaTUUYECKN OIUCATH JUHAMUYECKOE aJalTUBHOE TECTHPOBAHUE
C OIIEHOYHO¥ 00paTHOI CBA3HIO.

Memodosiozuio UCCIeLOBAHNUSA COCTABIJISIOT aHAJIN3 PE3yJIbTATOB HAYYHBIX KCCIELOBAHUI OTEUECTBEHHBIX U 3apy0E’KHBIX YUEHBIX
IO JUHAMUYECKOMY aJallTUBHOMY TECTHPOBAHUIO B 06Pa30BaHUU, & UMEHHO: AeATEJbHOCTHOTO II0JX0/Ia, PeaanusyIollero pa3BuBalee
obyueHre AA pelIeHUIO 33/jau; OPraHU3aIOHHO-TEXHOJIOTUYECKOTO TO[X0/ja K YIIPABJIEHUIO JeficTBUAMU AA B yCIOBUAX OI[€HOUYHOI
00paTHOI CBA3U; TEOPUU MAaPKOBCKUX Ileleil 1 00yYeHUsA C MOJKPEIJIeHuEM.

Pesyavmamur. Ha ocHOBe Teopmy MapKOBCKHUX IIPOIIECCOB paspaboTaHa MapKOBCKasd MaTeMaTH4ecKas MOZesb B3aMMOJEUCTBUSA
aKTUBHOTO areHTa C KOHEUHBIM aBTOMATOM, OTMEHSAIOIIUM HeIIPaBUIbHbIE JeHCTBUA. JTO IO3BOJIAET Pa3paboTaTh MOLENh AUATHOCTUKYI
IPOIECCYANBHBIX XapPaKTEPUCTUK YUeOHOH IeATeIbHOCTY CTYA€HTOB, BKJIYAsi: IOCTPOEHNE aKTHOIPAMM CYMMAaPHOTO BOSHATPAKEHUS
JEeNCTBUI CTYNEHTOB; paclpejielleHNe BEPOATHOCTU COCTOSHUI PEIeHUdA 3aJauyd HAEHTU(QUKAIMU 3JIeMEHTOB CTPYKTYDPHI CJIOKHOTO
00'bEKTA; PACCUUTATH KOJIMUECTBO AeiicTBuil AA, HEOOXOAMMBIX AJIA JOCTHIKEHUS I[€JI€BOTO COCTOAHUS B 3aBUCUMOCTU OT YMCJA dJe-
MEHTOB, KOTOpPbIe HEOOXOAUMO HAEHTU(UIUPOBATH; IOCTPOUTH AUATPAMMY DACCESHUS aKTUBHBIX areHTOB IO I[€JI€BBIM COCTOSHUSM
B npoctpancTse (R, k), rme R — cymMmapHOe BosHarpaskjeHue AA, k — KOJUUYECTBO COBEPIIEHHBIX JeHCTBUIL.

3akarwuenue. MapKoBcKasg MaTeMaTHUYeCKasi MOJEJb B3aUMOAEHCTBUS aKTHUBHOIO areHTa ¢ KOHEUHBIM aBTOMATOM, OTMEHSIOI[IM
HeIIPaBUJIbHBIE JeUCTBUA, II03BOJIAET CIPOEKTIPOBATh AUHAMUYECKUE aJallTUBHbIE TECThI U JUATHOCTUKY M3MEHEHUH IIPOIleCCYaTbHbBIX
XapaKTEePUCTUK YyueOHOU IeATeJbHOCTU. Pe3y bTaThl U BHIBOJLI MIO3BOJISIOT chOPMYIUPOBATE MPUHIIAIEI JUHAMUYECKOTO afallTUBHOTO
TECTUPOBAHUS HA OCHOBE OI[EHOUYHOII OOpATHOU CBSA3U.

Knioueévie cnoéa: MapKOBCKUM IIPoOIieCcC, KOHEYHBIN aBTOMAT, BEPOATHOCTD TEKYIIET0 COCTOSHNSA, BOSHATPAXK/eHUE, NeATeIbHOCTbD,
aKTUBHBIN areHT.
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BBeaeHune [1-3]. B pa6orax [4, 5] ux aBTOPHI IOLUEPKUBAIOT, UTO

Impollesypa AMHAMHUYECKOTO TECTHPOBAHUA BKJIOYAET

HJunamuveckoe adanmueénoe mecmupoéanue —  IPOLECC OOYIEHUA M YIUTHIBAET 00BEM H XapaKTep
amo memod urmepaKmueHol OUazHOCMUKY, KOMOPbLY, ~ IOMOIIK 9KCIepTa.

6K.LI04aem 3ANLAHUPOSAHHOe 63aumodelicmeue ¢ IKC- JuHamMuuecKas olleHKa NHTepaKTuBHA [6] u fuarHo-

nepmom U yuumovléaem 8JAUSHUE IM020 00YueHUs HA  CTUPYeT He Pes3yJbTaThl, a mpoiiecc ooyuenusd. IIpu stom,
nocaedywwyn yuebHylo OesmerbHocmb cmydenmos  coryacHo [7, 8], MOKHO BBIAEJUTH TPU BasKHBIE U B3a-
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MMOCBSA3aHHBIE METOI0JOTHUYECKHE PATUINI MEKITY
CTaHZAPTHHIM U TMHAMHUYECKUM TECTUPOBAHHEM.

Bo-nepsvix, craHzapTHOE, KJIACCUYECKOE, TECTUPO-
BaHUe UarHOCTUPYeT chOPMUPOBABIITNECS CIIOCOOHOCTH
Kak pe3yJbTaT IpPeIBapUTENbHOr0 O0yUeHUs, a AUHA-
MHUUYECKOe TEeCTUPOBAHME AMATHOCTUPYeT IIPOIecc pas-
BUTHUS KOTHUTUBHBIX CIIOCOOHOCTEH, KOTOPBIE HAXOAATCS
B cTaauu (h)OPMUPOBAHUA.

Bo-emopbLx, CyIIeCTBYeT pasjiuure B OTHOIIEHUAX
9K3aMeHaTopa M MCOBITYeMOTr0 B CTAHZAPTHOM U AWHA-
MUYeCKOM TeCTUPOBaHUU. B cCTaHZAPTHOM TECTUPOBAHUY
9K3aMeHATOp 3aHUMaeT HeHTPAJIbHYIO0 U 6€CKOPBHICTHYIO
MO3UII0 HEeBMeEIIIaTeJIbCTBA B IIPOIECC TECTUPOBAHUSI,
YTO ABJSETCS CPEJACTBOM MHUHUMUBAIUU IMOTPEITHOCTH
puarsoctTuku [9, 10]. IIpu nuHaMMUUYECKOM TeCTHPOBA-
HUU DK3aMEHATOp BMEIIIMBAETCS B IIPOIECC TECTUPO-
BaHUA, W OTHOIIIEHUWE HEBMeEIaTeJhCTBA 3aMeHseTcsd,
TakuM o0pasoM, aTMochepoil B3anMoOmeiCcTBuUA.

9TO IPUBOAUT K Mpembemy, PelIamIieMy, pasin-
YUI0 MEKIY CTATUYECKUM U JUHAMUUYECKUM TeCTUPOBa-
HIEeM, KOTOPOe COCTOUT B 00eCIieueHNuY 00PATHOM CBA3HU
¥ IOCpeSHUYeCTBa. B TPaAMIIMOHHOM, KJIACCHUECKOM,
TeCTe MCIBITYEMBIN MOJIKEH PEIIUTh I0CJIeI0BATENb-
HOCTb TPOOJIeM MU 3aJa4, W [0 3aBEPIIEHUs IIPOIle-
IYPBl TECTUPOBAHUS BOOOIIE HET OT3LIBOB O KAUECTBE
BBITIOJIHEHUA 3aJaHUi TecTa, T. €. obpaTHasd CBA3D
C UCOBITYEeMBIM OTCYTCTBYeT. B MPOTHMBHOM cJiyuae
cumMTaeTcsd, UTO BCJIEACTBME BHEITHEr0 BMeIllaTeJIbCTBa
B pe3yJIbTaThl TeCTUPOBAHUA BHOCUTCA ommOKa. B or-
JTYre OT CTAHAAPTHOI'O TECTUPOBAHUSA IUHAMUUYECKOE
aJanTUBHOE TECTHUPOBaHUE MMeeT OOpaTHYIO CBAS3D
B BHJEe OIIOCPEeNOBAHHOI MOMOIIM OOydYaromemMycs OT
TocpeiHUKA-9KCIepTa.

Kak mpasuio, obparHasi CBs3b B AUHAMUYECKHUX
aIalTUBHBIX TECTaX ABJIAETCS WHCTPYKTUBHOM, UTO
JejaeT mpobiemMy paspaboTKu yHUDUIUPOBAHHON
TeXHOJIOTUY KOMIIbIOTePU3aIlluy AUHAMUYECKUX aIall-
TUBHBIX TECTOB NpaKTHUUYeCKH Hepaspermmmou [11].
IT0 00yCJIOBJIEHO TeM, UTO B3aMMOJIeHiICTBUE dKCIIepTa
U UCIBITYEeMOT'0 HOCUT CYO'beKTUBHBIN, Cyry00 MHIUBHI-
IyaJbHBIA W NPAKTUYECKN HEIIOBTOPUMBLIN XapakTep.

Kax moxasamo B pab6orax [12, 13], omeHouHasa 006-
paTHas CBA3b, ABIAACH OCHOBON CaMOOOYUAIOIUXCS
CHCTEM HCKYCCTBEHHOTO WMHTEJJeKTa, MOXKeT ObIThb
HWCI0JIb30BaHa [IJs Pas3paboTKuM YHUDUITUPOBAHHOMN
TeXHOJIOTUN AVMHAMHWYECKUX KOMIIBIOTEPHBIX aJaIllTUB-
HBIX TECTOB-TPEHAKePOB uaeHTuDUKauu. B ycioBuax
OIIEHOYHOI 00paTHOU CBA3Y aKTUBHBIN areHT (AA) mouy-
YyaeT MOJKPEIJIeHNe CBOUM JEeMCTBUAM OT 3JIEKTPOHHBIX
mPo6JIEMHBIX CPeJi B BUe UYNCJIEHHOH OIeHKHU, KOTopas
Has3bIBaeTcA BO3HarpaskaeHueMm. llemeBoit (GyHKIUEH
JIeATeJbHOCTU oOyuaroiieroca AA ABseTCA CyMMapHOe
BO3HArpasKAeHue, IoJIyJaeMoe IIpU JOCTUKEHUY IIeJIEBO-
ro cocrosuuA. Ilens gearenbrocT AA COCTOUT B IIOJIY-
YeHUU MaKCUMAaJIFHOTO CYMMapHOTO BO3HATPAKIEHUA.

B mMozenu «paBHBIX IieH» MH(POPMAIHA O BOSHATPAMK-
[IeHIN 3aMeHsAeTCA SKBUBAJEHTHON nH(popMalueii 06 1s-
MeHEHUU PacCOTIACOBAHUS TEKYIIETO U IeJIEBOTO COCTOS-
HUl. ITO COOTBETCTBYET MH(MOPMAIIMOHHOMY YIIPaBJICHUIO
meticTBuAMYU AA ¥ BKJIIOUaeT MECTHYIO ITeTJII0 00paTHO
CBsI3H, TIO3BOJIAIOIILYI0 00YUAOIIEMYCs PEryJINPOBATH CBOT
nmerictBusi. MoTuBanimoHHOe yrpasjenue AA peaiusyercs
TJIaBHOII TIeTJiell 00paTHOM CBS3U, IIOCPEICTBOM KOTOPOI
MBMEHAETCA YaCTOTa IMOJKJIIOUEHNSA JaTYNKA « DACCTOSHUA
no niem» [14]. Ilpu Bo3pacTaHum JOIM MPABUILHBIX JEi-

CTBUII YACTOTa MOAKJIIOUEHHUS HATUNKA «PACCTOSHUS IO
LeJn» YMEHBIIAeTCs, a PeHTHUHT YUeOHOH JeATelbHOCTHI
yBeqmunBaeTcA. PeUTHMHI MOMKET KaK BO3pacTaTb, TaK
¥ yObIBaTh B 3aBUCUMOCTH OT BO3PACTAHUSA WJIN YOBIBA-
HUSA J0JIU IPaBUJIBHBIX AEHCTBUIL IO T€X IIOP, ITOKA JO0JIA
NIPaBUJIbHBIX JAeHcTBUll He craHer paBHOU 1. Ilpm srom
yuebHas JeATeJbHOCTh AA cTaHeT aBTOHOMHOI, ITOJIHO-
CTBIO CAMOCTOATENbHOII. Momenb «paBHBIX IIEH» MOKHO
paccMaTpuBaTh KaK HYJIeBOe IPUOIMIKEHNe YHCJIEHHON
omenku geticrBuii AA [15]. Bosee TouHyIO UMCIEHHYIO
OITeHKY meficTBUil AA MOKHO MOJYYUTEH HA OCHOBE Map-
KOBCKOM MaTeMaTH4YecKOll MOJAeNN YUeOHBIX AeiCTBUMA.
OOyueHue uepes B3aWMOJEMCTBUE — OCHOBOIIO-
Jaraiomiasa ujges, Ha KOTOPOUW 0asMpyloTCs IIOUTH BCe
Teopuu oOyueHUs. B mamHOI cTaThbe peaandyercs BbI-
YHCAUTEIbHBIA IIOAX0I K 00yUeHNI0 aKTUBHBIX areHTOB
HA OCHOBE X B3aMMO/eHICTBUSA C BHEAPEHHBLIM areHTOM
9JeKTPOHHON MpoOJeMHOII cpeabl, KOTOPBIA MoOme-
JIUPyeTcsad KOHEUHBIM aBTOMATOM, OTPAHWYNBAIOIIAM
MHOKECTBO JelicTBuii AA MpaBUNLHBIMU IeHCTBUAMMU.
IIpegmosaraerca, uro camoobyueHue AA mpouc-
XOIUT BCJIEJCTBME CAMOPEryJHPOBAHUS IleJieHaIlpaB-
JIEHHOU AeATEeJbHOCTH B YCJOBUAX B3aUMOJAENCTBUS
C 9JIeKTPOHHOII IPOOJIEMHOI Cpeloil Ha OCHOBE MHCTU-
TYIMOHATBLHON OIeHOUHOI oOpaTHOU cBA3u [14, 16].

MeTtopbl. Onucanvie anropnTma

IIpeacraBuM IpobJIEMHYIO CPENy, KOTOPAas COMEePKUT
00BEeKT, CTPYKTYPHBIE dJIEMEeHTHI KOTOporo AA moyxeH
uaeHTHGUINPOBaTh. B mpoiecce naentudpuramun AA
“MeeT BOBMOIKHOCTD MCCJIeJOBATH 3JIEMEHTHI CTPYKTYPBI
00BbeKTa, IMPOCMATPUBasA WX, YCTAHABIUBATH COOTBET-
CTBHE MEXKAY dJIEeMEHTAMM CTPYKTYpPhI O0bEKTa U UX
Ha3BAHUAMU, a TaKKe QYHKIIUAMHU, KOTOPbIe OHU BBI-
MOJHAIT, U T. I. SPUTEJbHBI W CIYXOBOUW aHamus,
HaIpaBJIeHHBIN Ha HM3yuyeHUe 00beKTa, He MOAKPeIs-
eTcs YMCJIOBOU OIIEHKOM, T. €. 3a IMPOCMOTDP M IIPO-
CIYyIIUBaHUE «JeHer He HaioT» u He OepyT. IleiicTBUe
o UAeHTU(GUKAIINYN CTPYKTYPHBIX 3JIEMEHTOB 00beKTa
TOJIyUYaeT YMCJIEHHYIO OIEHKY, eCJIU YCTaHaBINBAETCS
COOTBETCTBME MEKAy HOMEpPOM dJieMeHTa UM ero Ha-
3paHreM. UucjeHHas OIEHKAa IOJOMKUTeJIbHAsd, ecJu
naeHTu(GUKAIUA TPAaBUIbHAA, U OTPUIlATEIbHASA, €CIU
upeHTUGUKAINA HelTPpaBUIbHAA.

MHCTUTYIIMOHANBHBIA XapaKTep B3auMOelCTBUS
o0yuaroIierocsa ¢ 3JeKTPOHHOW MPOOJEMHON cpenoit
COCTOUT B TOM, UTO KOHEUHEIII aBTOMAT «JIMKBHIATOD»
OTMeHSIeT HeIPaBUJIbHYIO HUIeHTU(MUKAIIUIO dJIEeMeHTa,
COXPAHAS IIPU 9TOM YUCJIEHHYIO OIeHKY ITOAKPETLIeHMS.
To ecTh KOHEUHBIH aBTOMAT «JINKBUAATOP» UTPAET POJIH
«IIOBOABIPSA» , KOTOPHIHM Pa3peniaeT TOJIbKO IPaBUIbHEIE
nmeticTBus U npuBoAuT AA K 1ereBoMy cocTosHUio. Ha
pucyuke 1 mpexacraBieH rpad COCTOSHUN KOHEUHOTO
aBTomara «JIMKBUAATOD».

p0,0 P1,1 pN,N: 1

{1V ]

Pn-2,N-1 Pn-1,N

Po,1 P12

Puc. 1. PasmeuenHnvlil zpagh) cocmosHui
KoHeuHoz0 aemomama «Jlukeudamop»
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ITepexon us i-ro B (i + 1)-e cocTosAHUE TIPOUCXOAUT

C BEPOATHOCTBIO D1, = ﬁ, a mepexoj w3 i-ro co-
croaHusA B (i — 1)-e — ¢ BepoATHOCTRIO p;; = 0.
BosBpar B i-e COCTOSHIE TPOUCXOIUT C BEPOATHO-
N-i-1
CTBIO D;; = ———-—=.
pl,l N —i

Ipu i =N - 1: py1,5v1 =0, py1 5 = 1. Cocroarue
N sBJsieTCS HOTJIOIIAIONINIM.

HauansHoe pacupenesieHme BepPOATHOCTEH COCTOS-
Huii P° umeer Bup:

PY=1,P"=0, P! =0, ..., P° =0, ..,

Py, =0, PY =0. (1)

Koueunsrii aBromat «JIMKBHUIaTOpP» BKJIIOYAETCSA
TOJIBKO TIPY HPABUJBHBIX IEWCTBUAX, KOTODPbIE H3Me-
HSAIOT i-e COCTOSHMEe KOHeuHoro aBromara Ha (i + 1)-e
cocrossHme. Ecu meficTBue HempaBUJIBHOE, TO 9TO Jeli-
CTBUE OTMEHSETCS, a COCTOSHME KOHEYHOTO aBToOMAaTa
He uaMeHsaerca. CocrosaHue nmog HoMepoM N ABIAETCA
TIOTJIOIATOIIIAM COCTOSTHIIEM, WJIH I1eJIEBBIM COCTOSTHUEM
IesATeIbHOCTH YesIOBeKa.

OCHOBHOIT MHTepeC AJIsA HAaC IPEACTABJSIET TO, KAKUM
06pasoM ObLT IOJTyUeH CUTHAJ, XapaKTePUIYIOIIIUA COCTO-
sSIHTE KOHEYHOTO aBTOMATA 1, COOTBETCTBEHHO, IPUHATUAA
peleHus O TOM, KaKoe IeHCTBUEe CJeAyeT COBEPIIUTH
KaK (QYyHKIIUIO JTI0OOTO JOCTYITHOTO CUTHAJIA COCTOAHUS.
HecomMHEHHO, CUTHAJI COCTOAHUA JOJIKEH BKJIIOYAThH He-
TIOCPEICTBEHHBIE OIIYIIEHNsA, TaKe KaK CEHCOPHBIE TaH-
HBIe, HO OH MOJKET COJAEPIKaTh U ropaszo 6OJIbIIIE STOTO.

Bribop pelicTBUA M3 MHOYKECTBA BO3MOYKHOCTEM
MOKHO ITPOMBBOIUTE CAyUailHbIM obpasom. Eciau meii-
CTBUE IPaBUJbHOE, TO HOMED TEKYIIero COCTOSHUSA
KOHEYHOro aBToMara yBeauumBaercs Ha 1. IIpm aTom
paccorsacoBaHue MeKAY TeKYIIUM U IeJIeBBIM COCTO-
SHUAMU IeJieHallpPaBIeHHON AesaTelbHOCTH UYeoBeKa
yMeHbImaeTca Ha 1.

Matpuna nepexofnelx BepoaTHocTel p;; (i =0, 1,
2, ..,N;j=0,1, 2, ..., N) 3anuiiercs B BUze:

N-1 4 i i
~ N O i 0 i 0 00
N-2 1 , |
0 2 50 0 0 00
1 1
0 o N=8/_1 1 o o0
21 N-2 |
A=[---mmmm - 2LTE R T . (2)
0 0 0o -N-i i _1 g9
IN-i+1|N-i+1
_____________ :'"""':'"'1""'1"0'
0 0 0 i 0 BEEN
0 0 01 0 I 0 0
0 0 0! 0 I 0 o0

BepoarrocTu cocroanuit P**! kxoHeunoro aBTomara
«JIukBugaTop» mociye k-ro medcTBUS HAWAYTCS B pe-
3yJbTaTe YMHOMeHHUA k pas MaTpumbl-cTpoku P° ma
MaTPUITYy TePeXOAHbIX BeposaTHOCcTel A:

k
P+l — H-on % A. (3)

Pexyppenrabie (pOpMYJIbl, CBA3LIBAIOIINE BEPOST-
HOCcTH cocTosHuit P*1(i) mocme (B + 1)-ro gmeiicTBus
¢ BepoATHOCTAMU cocToguuit P* (i) mocie k-ro meficTBud,
BAMUIIYTCA KaK:

Pr(0) = L2 PH(0);
PEI(1) = %Pk(O) + %Pm);
PRH@) = PHI) + T P(2)
| @
PrL(j) = ﬁpk(i -1)+ NZ\;—l__ilPk(i);

PHIY(N -1) = %Pk(N -2);
P¥1(N) = P*(N -1) + P¥(N).
Ha pucyHke 2 moKasaHO CeMeHCTBO T'MCTOIDaMM

pacupejesieHUs BepOATHOCTEN COCTOAHUN KOHEYHOI'O
aBTOMaTa «JIMKBUIATODP» IIPU YBEJIUUEHUU AeHCTBUlL k.

0 1 2 3 4 5 6 7 8 k

Puc. 2. T'ucmozpammol pacnpedeseHus 6eposmuocmert
COCMOAHUL KOHeuH020 agmomama «JIurxeudamop»:
a)k=6;0)k=16,6)k =32;2) k =48
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KOMﬂbIOTeprIﬁI IKCNEPNMEHT 1 ero aHanms

Kaxgoe meficTBue areHTa 00YyCJIOBINBAET MOIBITKY
UIeHTU(PUKAIUU CTPYKTYPHOTO 3JeMeHTa 00heKTa,
KOTOpas MPUBOAUT K OLHOMY U3 NBYX COOBITHI.

ITepBoe coGbBITHE COCTOUT B TOM, UTO UAEHTU(DPUKA-
s IPaBUJIbHAS U KOHEUHBIN aBTOMAT «JIMKBUIATOD»
TePeXOoqUT U3 COCTOAHUSA i B cocTossHUE i + 1.

Bropoe coObITHE COCTOUT B TOM, UTO UACHTUDUKA-
A HempaBUJIbHAsS, KOHEUHBIN aBTOMAT MPU 3TOM He
BKJIIOUAETCSA, U €r0 COCTOSHWE He U3MeHseTcd, T. €.
TIPOUCXOIUT Iepexon u3 i B i.

Tlocsie aTOro BCe IOBTOpsiETCS OO TeX IIOP, IIOKa
KOHEUHBIN aBTOMAaT «JIMKBUIATOp» He IlepeiigeT B KO-
HeYyHoe cocTosHue i = N, KOTOpoe ABJIAETCA IOTJIONIA-
IOIIIUM COCTOSTHUEM.

3a KaxkJoe coBepiieHHOe geiicTBre AA mosaydaer
BO3HATPa’KIeHUE, UNMCIEHHOE 3HaUeHNEe KOTOPOTO 3a-
BUCUT OT COCTOSHUS CUCTEMBI i ¥ OT MPAaBUJIbHOCTU WU
HeIPaBUJILHOCTU MeNCTBUSA.

Ecau neticTBue HenmpaBuUJIbHOE, TO BOBHATPAKAEHIIE
OTPUIIATEILHOE U PABHO Iy, = —ﬁ, mpui=0,1, 2, ..,
N-2,7r,,=0,0pui=N -1, Tak KaK B 5TOM COCTOSIHIU
BEPOATHOCTH BBIOOPA HENPABUJIBHOTO MEeMCTBUA pPaBHA
HYJI0 ¥, KaK CJIEeICTBUE STOTO, OTCYTCTBYET COOTBET-
CTBYIOIIlee BO3HATPAKJEHUE.

B ciryuae mpaBuIBLHOTO JeCTBUA BO3HATPAYKIEHIE T10-

N-i-1
N -i
N-2,r,;=0,0pui=N - 1. B aToM cocToaHUY BEPOAT-
HOCTB IPaBUJILHOTO AeiicTBUA paBHa 1. Bosumarpasxaenue
TIPaBUJILHOTO JeticTBusA B cocrosanuu i = N — 1 pasHo 0.
Wz-3a oTcyTcTBUA IPOOIEMEI BBIGOPA ITPABUJIBHOTO IEi-
CTBUS HET ITOBOJA JJIs BO3HATPAKIEHU.

YucaeHHYIO OIeHKY NIPAaBUJIBLHOTO AEHCTBUS ecTe-
CTBEHHO CBSBAaTh C BEPOSATHOCTHIO BHIOODA HEMPABUJIb-
HOTO JeWCTBUA, T. €. BO3HATPaKIeHNe MNPaBUJILHOTO
JeMCTBUSA PaBHO BEPOATHOCTY HETPABUJIBHOTO JIEeHCTBUS,
u, Hao0OpOT, BO3HATpPaKIeHME HEIPABUJILHOTO Ieii-
CTBUSA PABHO OTPUIIATEJHHOMY 3HAUEHUIO BEPOATHOCTHU
npaBUJIbHOTO JelicTBusA. Ha pucyHKe 3 IpuBeAeHEI
ImpuMepsl aKTHOTPAMM CYMMApPHOT'O BO3HArpaskKIeHUs
AA 6e3 nmamaru [17].

IlockosbKy B HavaJie IMOMCKA DPEIIeHUA 3aJaduu
UAEHTU(PUKAIIUY CTPYKTYPHBIX JIEMEHTOB BEPOATHOCTH
OPaBUJBHBIX OeHCTBUI CYIIECTBEHHO MEHbLIIE, YeM
BEPOATHOCTH HEIPABUJIbHBIX AEHCTBUI, TO CyMMapHOe
Bo3Harpa:kaeHue AA 6e3 TaMATH 110 3aBePIIEHNN pPellle-
HUA 3a/IaUy Yallle OTPUIATEJIHHOE, UeM TIOJIOKUTETHLHOE.
9TO BUAHO U3 AMATPaMMBbI PAcCesTHUS PEIeHni 3aJaun
UAeHTU(GUKALUN B IPOCTPAHCTBE CYMMAapHOI'0 BO3HA-
TPaKJEeHUA I', M YUCJIA COBEPIIIeHHBIX NeUCTBUN k.

B mogmenu mMapKoBcKoro mporiecca AA He TTOMHUT
MPeIbICTOPUN CBOEH AeATeIbHOCTH, T. €. OH He MMeeT
maMATu. B 10 jKe BpeMs 4esI0BEK IIOMHUT IIPEILICTOPUIO
¥ obyamaeT ompeeseHHoN rryouHoi mamaru [16]. 9to
TI03BOJISIET UYeJIOBEKY II0 Mepe HayueHUs afalTUpPOBATh-
cs K IpoOJIeMHO# cpefe ¥ BBIAENATH M3 MHOKECTBa
TPAeKTOPU, IpeACTaBJIeHHBIX HAa PUCYHKe 4, ITOJIMHO-
JKECTBO TPAEKTOPUI C CYI[eCTBEHHO MEHBIIUM YKCJIOM
HeIPaBUJbHBIX JIeucTBuii. Ilpm mocTMIKeHUU ITOJTHOU
00Yy4YEeHHOCTU 3TO IOAMHOKECTBO OyZeT IIpeicTaBJIeHO
OIHOI TOUKOM ¢ 1; = 8 u k = 8. [l;a HoCTUIKeHUA 9TOTO
IpeJieILHOTO COCTOAHUSA UYeJOBEeK IOJIKeH 00JakaTh

JIOKUTEILHOE U PABHO 1,1 = ,apui=0,1, 2, ...,

474

10
B.397619247436523 11

|PE;

a)

10

-2.14523864 41

ILLLLLL”“HHJJ—JL_

-10

0)

Puc. 3. Peanusayuu axmuozpamm CymmapHozo
so3HazpaxcOenus r(i) yweonou desmenvnocmu AA
a) 11 deticmesuti u v ~ 3.3976; 6) 41 deiicmeue u v ~ —2.1452

JIOCTaTOYHON BHYTPEHHEN WMHMOPMAIUER 0 CTPYKType
00BeKTa W MefiCTBOBATh B OTCYTCTBUM MOAKPEIICHU,
T. €. IefiCTBOBAaTh aBTOHOMHO. [l JOCTMIKEHUA COCTO-
SAHUA aBTOHOMHOM [eATEJHLHOCTH HEeOOXOIMMO BBECTH
BTOPOIl KOHTYpP OOpaTHOI CBA3U, KOTOPBHI H3MEHSET
pekuM GYHKIIMOHMPOBAHUSA TIEPBOTO KOHTYPA IO Mepe
aganraruu AA K mpo0JeMHOIT cpeze.

10

Puc. 4. Juazpamma paccesnus pewenutl 3a0aiu
udeHmupurayul CMpYKmMypHuLX dLeMermos 00seKma
6 npocmpancmee nepemenuvlx (r, k)
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BbiBOAbI

Takum o6pasoM, B pesyjbTaTe aZalTUBHOTO IIO-
Bemenus AA:

e BO-IIEPBBIX, U3MEHAETCH CTPYKTypa CUCTEMBI

nmeiicTBuit AA, UTO XapaKTepusyeT aCCUMUISIIIIO
ero geareabHocTu [17, 18];

e BO-BTOPHBIX, TPOUCXOJUT aKKOMOJAIIM TPOOIeM-
HOHM cpeabl, MHUIUUPYeMasd BO3pPACTaHUEM ee
CJIOKHOCTH, UTO IPUBOAUT K BO3PACTAHUIO JOMU-
HUPOBAHUSA BHYTPEHHETO MOAKpereHus AA 1o
CPaBHEHUIO C BHEITHUMU NogkperieHuamu [19].

HetictBus AA ompenesaoTcss He TOJbKO CUIOMUHYT-
HBIM Pe3yJIbTaTOM, HO U IIOCJEAYIOIINMU AeHCTBUIMU
U CIYUYaWHBIMYU OAKPEILIEHUSIMI CO CTOPOHBI ITPO0JIeM-
HOI cpebl. OTHU ABa CBOMCTBA (METOM «IIPO0 1 OIINOOK »
U TIOJKPeIIeHe) ABIAIOTCA OCHOBHBIMU XapaKTePUCTH-
KaMy B3amMOJeNCTBUS MPo0JaeMHOI cpenbl ¢ AA mpu
pemteruu 3amau [20].

s qoctuskeHus neiau AA caMOCTOATEIBHO OIpe-
JesseT TAKTUKY U CTPATeruio CBOEH [eATeJIbHOCTH.
Yrob6bl ONTUMUBUPOBATH IIPOIleCC HayueHUs, AA He
TOJIBKO OIIMPAaeTCs Ha CBOU 3HaHUA (Tesaypyc), HO U HC-
cJIielyeT IIPOCTPAHCTBO COCTOAHMM 3a7]a4 JTaHHOTO THUIIA.
Ina mosydeHus JOCTOBePHOM nHGopManuu 06 06beKTe
AA nosxeH IOBTOPHO pelIaTh 3aavy UAEHTH(DUKATIIN
AJIEMEHTOB CTPYKTYPHI 00bEKTa O TeX IMOp, IIOKa ero
IesATeJIbHOCTh He CTaHeT 0e30IInO0YHOIL.
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Abstract

The problem and the goal. The urgency of the problem of mathematical description of dynamic adaptive testing is due to the
need to diagnose the cognitive abilities of students for independent learning activities. The goal of the article is to develop a Markov
mathematical model of the interaction of an active agent (AA) with the Liquidator state machine, canceling incorrect actions, which
will allow mathematically describe dynamic adaptive testing with an estimated feedback.

The research methodology consists of an analysis of the results of research by domestic and foreign scientists on dynamic adaptive
testing in education, namely: an activity approach that implements AA developmental problem-solving training; organizational and tech-
nological approach to managing the actions of AA in terms of evaluative feedback; Markow’s theory of cement and reinforcement learning.

Results. On the basis of the theory of Markov processes, a Markov mathematical model of the interaction of an active agent with
a finite state machine, canceling incorrect actions, was developed. This allows you to develop a model for diagnosing the procedural
characteristics of students ‘learning activities, including: building axiograms of total reward for students’ actions; probability
distribution of states of the solution of the problem of identifying elements of the structure of a complex object calculate the number
of AA actions required to achieve the target state depending on the number of elements that need to be identified; construct a
scatter plot of active agents by target states in space (R, k), where R is the total reward AA, k is the number of actions performed.

Conclusion. Markov’s mathematical model of the interaction of an active agent with a finite state machine, canceling wrong
actions allows you to design dynamic adaptive tests and diagnostics of changes in the procedural characteristics of educational
activities. The results and conclusions allow to formulate the principles of dynamic adaptive testing based on the estimated feedback.

Keywords: Markov process, finite automaton, current state probability, reward, activity, active agent.
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HOBOCTMU

ITopBenens! ntorn Beepoccuiickoit koHdepeHyMN
«OT nudps1 K HUPpPOBOI TPAMOTHOCTH: 3aa4M U PeLICHU»

B MockBse niofiseru utorn Beepoccnitckoit KoHpepeHyn
«Ot 1mdps! K 1MPPOBOIL TPAMOTHOCTH: 3a/IaUyl U PeleHNUs»,
HOCBSALIEHHON pasBUTHIO LudpoBoro Gopmara paboTsl
B cucTeMe obpasosanus Poccuiickoit Oemepanmu.

Kondepenuysa obbepuHmIa IpefcTaBUTeIell HAYYHOTO
coob11ecTBa, METONUCTOB, AHAIUTUKOB, MIPEHOfjaBaTeelt.
B neit mpunanmm ydyactue npencrasutenn PYIIH, Poccuii-
cKoit akafilemyy o6pasosanus, Poccorpynuuyectsa, IlenTpa
peanmsanuy rocyapCcTBEHHON 00pa3oBaTe/IbHON MOMUTUKN
U MHQOPMALMOHHBIX TEXHOIOTHUI, MOCKOBCKOTO IjeHTpa
TEeXHOJIOTMYECKOI MOfiepHU3aLuY 06pa3soOBaHNSL.

B pamkax ¢opyma paccMaTpuBamiCh BOIPOCHI M3Me-
HeHMA CUCTeMBI JOIIOIHUTEIBHOTO HpOdeCcCHOHATbHOTO
06pa3oBaHms, BOIPOCH 6€30MIaCHOCTN feTelt B ceTu VIH-
TEpHET, IICUXOIOTHYeCKIe 0COOEHHOCTI «IUPPOBOTO MOKO-
JIeHUsI» — HIKOTbHUKOB U CTYJEHTOB, a TaKXXe CofiepKaHue
TOLIKOJIBHOTO 00pa3soBaHMs B IM(POBYIO SMOXY.

«JI711 Hac O4YeHb Ba)KHO YBUJETb U IPOAHATM3MPOBATh
peanbHYI0 CUTYyaluIo, KOTOpasd B HacToslllee BpeMs CKIa-
mbIBaeTcs B pernoHax Poccuiickoit Pemepannm», — 3asaBUI
mypekTop VIHCTUTYTa HEIpephIBHOTO IIefarorndeckoro 06-
pasosauusi PYJTH Anppeit Epios, oTKpbIBast KOH(pepeHIHUIO.

OH IOfUepKHYII, YTO BCe TEMBI, TIPEIOKEeHHbIe K 00-
CYXX[IEHMIO, AB/AIOTCA aKTyaJbHBIMM U IPAKTUKOOPUEHTH-
POBAaHHBIMIL.

Oco6oe BHMMaHME YIACTHUKU KOH(EpeHIUN eI
BOIIPOCAM M3MEHEHUs CUCTEMBbI 00Pa30BaHMSA C YIETOM
COBpPEMEHHBIX TpeHoB Hudposusanuu. O6CyXaamuch
IIepCIIeKTUBLI CO3[aHMA IM(POBBIX 00pa3oBaTeIbHBIX Tpa-
€KTOpUI He TONbKO YYEHMKOB, HO U IIEJarOroB.

«JHopManoOHHbIe TOTOKY, KOTOpBle 06pabaThiBaeT
Hall MO3T, YBEIMYMINCh MHOTOKPaTHO — ¥ 3TO CKa3bIBAeTCA
Ha cucreMe oOpasoBaHUA, M caMa CUCTeMa OOpa3oBaHuUA
MEHAETCS JOCTaTOYHO AMHAMMYHO», — OTMETHU/I COBETHMK
pyxosogurensa Poccorpypamdectsa Imurpuit Iyxens.

«IIn¢poBasi rpaMOTHOCTb — 93TO KOMIIIEKC HaBBIKOB,
obecreyyBaOIUX YCIENIHOCTD YeJIOBeKa», — OIpele/IiI

IIOBeCTKY paboThl popyMa IpOpeKTop 1o MH(pOpMaTU3aImn
M OLleHKe KayecTBa 06pasoBaHmss TOMCKOro 06/1acTHOTO
VHCTUTYTA MOBBIIIEHNs KBaIMUKALVN U TEePEIOArOTOBKI
paboTHMKOB 06pasoBanusa bopuc VimoxuH.

Bropoit geHb KoHpepeHIUN OBUI IOCBAIIEH Ipak-
TUYeCKMM pa3paboTKkaM U IepcrekTuBaM «Poccuiickoit
3JIEKTPOHHOII IIKOJIbI», Pa3BUTHUIO IIMIOTHBIX IIpoekToB PIIII
B pernoHax. YYacTHUKM popyMa oOCYAMIM COBpeMeHHbIe
(hopMaThl 3TEKTPOHHBIX 00YYAIOMINX PECYPCOB, B YaCTHOCTH
6MO/MIMOTeK M U IMPOrpaMMBl ISt feTelt ¢ 0cobbiMu 06paso-
BaTe/IbHBIMIU MOTPEOHOCTAMN.

PykoBogurens KoopamnanmonHoro nentpa or Poc-
cuiickoit @enepanuy MeXgyHapOIZHON Iie7IeBOJ TPYIIIIbI
IOHECKO mno moproroske yumreneir Anxena [Jomxnu-
KoBa HamoMmHMIa, 4To0 B XXI Beke Bompochl uudpoBoii
TPaMOTHOCTY SABIIAIOTCA YacTbI0 IUGPPOBOIl SKOHOMMKIL
«[IndpoBusanya ABIgeTCA CTpaTErN4eCcKUM IPUOPUTETOM
pasBuTus qudposoit sKoHOMuUKU. B 2020 roxy 25 % ako-
HOMUKY OyzieT HudpoBOIl, TOBOPAT 9KCIEPThI», — CKasaja
oHa. Amxena [lo/DKMKOBa YTOYHMIIA, YTO CHCTeMa 06paso-
BaHIA IOMOTaeT PEIIUTD 9Ty 3afiady, 00ydas CIenyaaiCcTOB
HaBbiKaMm VIKT.

Haranbsa AmenuHa, pyKOBOAUTEIb OTAeNa Mpodeccuo-
HaJIbHOTO Pa3BUTM:A MEJaroroB U CeTeBOTO B3auMOJelCTBIA
MNTO IOHECKO, nopyepkHyma, YTO O4YeHb Ba)XKHO [laTb
YUUTE/II0 BpeMsI Ha MIOBBIIIeH e KBanpUKALNU B [1POBOIL
cdepe: «Ecmu 0cBOOOAUTD YUUTENIO MAPY YaCOB HA IIOBBI-
IIeHUe KBaMM(UKAIVM, OH CTaHeT CaMbIM IIPOJBUHYTHIM
nonb3oBareneM VKT».

3aBepuraomuit GeHb OBUI IOCBAILIEH 00CYXIEHUIO
IIKO/IBHOTO Kypca MH(POPMATUKU U aKTyaIbHBIM BOIPOCAM
IeATeNbHOCTHU IIeHTPOB IM(POBOTO 06pasoBaHMA B CyOb-
exTax PP.

IMopxBops mMToru paboThl, yYACTHUKM KOH(epeHIUn
OTMETU/IN aKTYa/JIbHOCTb IIOCTABIE€HHBIX BOIPOCOB M He-
006XOIMMOCTD PaCIPOCTPAHEHN 1 VICTIONIb30BAHNSA Ty YIINX
IpakTUK LM¢ppoBOoro 06pa3oBaHUA BO BCEX PErVOHAX.

(Ilo mamepuanam pedepanvrozo nopmana «Poccuiickoe 06paszosarue»)
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AHAJNIN3 OBPATHOW CBA3U
B NEPCOHAJIbHON OBPA30OBATEJIbHOWN CPELE
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' Cu6upckuii pedepaneHoiii ynueepcumem, 2. KpacHospck
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Annomayus

B craThe paccMaTpuBaeTcs MOAXO0 K MCIOIb30BAHUIO IEPCOHAIBHOM 00pa30BaTeIbHOM CPeAbl AJIA MOJIYyUeHUI U aHaan3a 00paTHOM
CBSBU OT CTyAEeHTOB. VcciefoBaHMe TPOBOAMIIOCH HA OCHOBE OI[€HOK U OT3BIBOB 00yUAIONIINXCs, COOMPAEMBIX B TeUEHNE IIIeCTU CEMEeCTPOB.
B uccnemoBanuu npunaaun yuactue B obiein caokuHocTH 1200 crymeHToB MHCTUTYTA KOCMUUYECKUX W MWHMOPMAIMOHHBIX TEXHOJIOTUI
Cubupckoro (denepasbHOTO YHUBepcuTeTa. IIpesyioskeH ajropuTM OTOOPa JOCTOBEPHBIX OIEHOK CTYAEHTOB, IO3BOJIAIONINN OUMCTUTH
UCXOIHBIE JaHHBIE OT IIOMeX U BBIOPOCOB, a TaK:Ke MOBLICUTH PEJEBAHTHOCTD STUX OIeHOK. [IpMBeqeHbI Pe3yIbTaThl aHAIN3a JaHHBIX
AHKEeTUPOBAHUSA CTYAEHTOB, IOKA3LIBAIOIINE BOBMOYKHOCTh UX MPUMEHEHUs I (POPMUPOBAHUS YIPABIAOIINX BO3AEICTBUM Ha o0pa-
30BaTeJbHBIN Ipolecc. PaccMOTPeHBI IPUMePHI pealbHBIX TAaHHBIX, OTPayKaIe ITOMeXU, YNCJeHHbIe XapaKTePUCTUKN AUCIIUILINH,

0o0pasoBaHHBIE 110 PE3yJbTaTaM AHKETHPOBAHUS, a TAKIKe BJIMSHUE IIOMEX Ha Pe3yJIbTaThl 00pa0OTKU HAHHBIX.
Kntoueévie cnosa: nepconasbHas ob6pasoBaTebHAS Cpea, 00pasoBaTebHBIN IPOIECC, 00paTHAs CBSA3b.
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OpHUM ¥M3 HOAXOLOB K O0eCIIeUueHHI0 KauecTBa
TIOATOTOBKY CIIEIMAJINCTOB SBJAETCS obecIiieueHue 3a-
JaHHOT'O YPOBHSA KauecTBa Ipollecca o0yueHus, HAIPHU-
mep, nocpeactsom crangapra OCT P ICO 9001-2015
(ISO 9001:2015) [1], xoropsiit BHeapeH B Cubupckom
(emepanpHOM yHHUBEpcUTETE Ha 6ase TPeX MHCTUTYTOB,
BKJoUasd MHCTUTYT KOCMUYECKUX 1 NH(MOPMAIIMOHHBIX
rexaosoruii (MKHUT) [2]. IIpomeccHble TOAXOIBI TIPE.-
moJiararoT OOPaTHYI0 CBSI3b OT YYACTHUKOB IIPOIEcCa,
ee 00pabOTKY M WCIIOJH30BaHWE C IEJbI0 KOPPEKIUU
YIpaBISoONNX BosmelicTBuii. OOpaTHas CcBA3b B o0Opa-
30BaTeJbHOM IIPOITecCe MO3BOIAET HOJYUUTh OTKJIUK TI0
KauecTBY IPerofaBaHus AUCIUILINH, 00eCIIeUnBAIOIIM
mporieccaM, IapaMeTrpam obpasoBaTesbHOM cpenbl. [lomy-
yeHre O0OpaTHOI CBA3UW MOXKET BBIIOJIHATHCS Pa3HBIMU
MeToAaMU: MPSIMOe NHTEPBhIONPOBAHME CTYIEHTOB U IIPe-
mnojaBaTesiell, aHKeTUPOBaHNUe, OJyYeHre NH(POPMAaIIIT
yepes MePCOHATBHYIO 00pasoBaTelbHyIo cpeny [3—14].

B UKUT B TeueHMe HECKOJIbKUX JIET dKCILIYaTUPY-
IOTCS ¥ MOJIEPHUSUPYIOTCSA UHCTPYMEHTHI (hOPMUPOBAHUSA
IIePCOHAJNILHON 00pasoBaTeJIbHOU cpenbl cryaeHTa [11].
OgHUM 13 KOMIIOHEHTOB /JI [IOCTPOGHUS U UCII0JIb30Ba-
HUSA 00paTHOII CBA3U B JAHHOU cpejie SBJIAETCS JUUHBIN
KabuueT crymenTa. OH BKJIHOUYaeT B cebs COBOKYIIHOCTD
CEPBUCOB, 00ECIIeUNBAIOIINX B3aNMOIEIICTBIE CTYIeHTOB
IPYT ¢ APYTOM, C TIpermofaBaTesieM, ¢ aAMUHUCTPaIei
WHCTUTYTAa, a TaKKe C IPYTUMU KOMMYHUKAIIMOHHBIMHI
cepBucaMu B WH(GOPMAIMOHHOW 00ydYarolleil cpejie WH-
cruryTta. CepBuC aHKEeTUPOBAHUSA CTYI€HTOB, SIBJISIOIIIA-
Cs1 YaCThIO JIMYHOT'O KabuHeTa, MO3BOJIAET IIOJIyJaTh 00-

PATHYIO CBS3b B CTPYKTYPUPOBAHHOM M TEKCTOBOM BUIAX
110 PABJIMYHBIM acIeKTaM 00pa3oBaTEIbHOIO IPOIleCcca.

AHKeTupOBaHUE CTYJEHTOB IPOBOJUTCS PETyIIPHO
TOoCJIe KajKJIO0r0 CeMeCcTpa U BKJIOUAET IIepeueHb BOIPO-
COB, Kacarolluxcs:

OTHOIIIEHUSA K pabdoTe BBIMYCKAIoIell Kademapsl;
paboThI yueOHO-OpraHM3aIMOHHOTO0 OTAe A (IeKa-
HaTAa);

e XapaKTepUCTUKHU TMpeHoJaBaHUA IPeIMETOB

1 00ecreunBaioInX UX YUeOHBIX MaTepHUaioB.

OTBeTHI Ha BCe 3alaBaeMble BOIIPOCHI OI[€HUBAIOTCSA
o 6anabHOM mKase (ot 1 10 5) 1 maroTCss B CBOOOIHOM
(dopme B Bue TeKCTa IJIA IOJNYUEHUS JOIOJHUTEIbHOMN
uHOpMaINuu OT yuyacTHHKOB ompoca. B MKUT asto-
MaTH3UPOBaHHOE aHKeTHpoBaHue mpoBoxutrcsa ¢ 2015
rofia ¥ K HACTOSAIIEMY BPeMEHU HACUUTHIBAET B 00IIeH
caoxkuoctu 130 Teic. orBeToB oT 1200 crymeHTOB 3a
1IIeCTh CEMECTPOB.

OOpaboTka pe3yJIbTaTOB aHKETUPOBAHUA MOIKET
MPOBOAUTHLCA pasHbIMU criocobamu [15—25], HO He Bce
OIIEHKU CTYAEeHTOB (OTBETHI Ha BOIPOCHI aHKET) MOYKHO
HCII0JIE30BATh KAaK JOCTOBEPHYIO MHMDOPMAIINIO, YTOOBI
B JajbHeHIeM GopMyIUnPOBATh BAPUAHTHI [JIA IPUHS-
Tus pereruii. [Ipo6aema peieBaHTHOCTH OIIEHOK TECHO
CBs3aHa C 9MOIMOHAJIBHBIM (haKTOPOM, CYOLEKTUBHBIM
oTHOIlleHMeM. Hampumep, CTYyAeHTHI MOTYT MpemHa-
MEpPeHHO 3aHMIKATH OIEHKY MAUCIUIJIWHBI B CIydae
MOJIyYeHNs HU3KOH OIleHKU Ha 9K3aMeHe, IPeJB3ATOT0
OTHOIIIEHUS K IPEeIoJaBaTe ] 0 NN JUUHON HeIPUAZHI
K npeavety. Ho cTyZeHTHI MOTYT U 3aBBIIIATH OI€HKMH,



MNEJATOTMYECKUE N3MEPEHWA U TECTDI

MIPOCTABJIAA UX (HOPMATLHO, 0€30THOCUTEIHLHO K IIpeaMe-
Ty ompoca. KoiuuecTBo 00pabaThiBaeMbIX Pe3yJIbTaTOB
MOJKeT CTJIaAuTL BBIOPOCHI IO OIleHKaM, HO He Bcerza
nMeeTcsI BO3MOYKHOCTH YBEJIWUYUTh BBIOOPKY B CBA3U
C OTPAHUUYEHHBIM KOHTHHIEHTOM ONPAIINBAE€MBIX.

Ananus pesyJibTaTOB AaHKETHUPOBAHUS BBLISBUJ DS
3aKOHOMEPHOCTeIl, Ha OCHOBE KOTOPBIX ObLIN chHOPMYJIH-
POBAaHBI MPEIJIOKEHUS IO 00Pad0TKe NCXOIHBIX JaHHBIX
AHKETUPOBAHUS C IEJIbI0 MOBBIIIEHNI UX PEJIEBAHTHOCTH.

IIpegaraercsa ciaemgymoInuii aJropuTM oTOOpa g0-
CTOBEPHBIX OIIEHOK CTYIEHTOB:

1. Hcknioyenue HeunpopmamuseHvix oyeHok. Eciau
B OJIHOM CE€MeCTpe Ha BCe BOIPOCHI CTYAEHT OTBEUaeT OfH-
HaKOBO, T. €. YCTAHABJIMBAET OAVH U TOT JKe 0aJLI, TO TAKIe
OIIEHKU YAAJISAIOTCA M3 MHOKECTBA JOCTOBEPHBIX OIIEHOK.
B Hamem mcceieoBaHNN TaKUX OTBETOB ObLIO 15 %.

2. IIposepka oueHox no Kpumepuio MOHOMOHHOCMU.
Kpurepuii MOHOTOHHOCTY ITOKA3bIBAET CTEIEeHb 3auH-
TePecOBAHHOCTHU CTYAEHTa B ompoce. UeM MOHOTOHHee
(paBHOMEpHEE) OIeHKHU II0 BCEM BOIIPOCAM, TeM MeHee
3HAUMMBIMHU 5TU OIEHKHU SABIAOTCA. IIpoBemeHHBIH
CTATUCTUYECKUI aHAJIN3 Pe3yJIbTATOB OIIPOCca ITOKAa3aJ,
YTO MOHOTOHHBIMM MOXKHO CUHTATh TaKUe OIeHKWH,
CpeIHEeKBaApPaTUUYHOE OTKJOHEHHE OT MaTeMaTUYeCKO-
T'0 OKUJAHUA KOTOPBIX C YUETOM PABHON BEPOSTHOCTH
Huxke 0,8. g TakuX OIEHOK yCTAHABJIMBAETCS ITOHU-
JKAtonit KoaUITueHT foBepusa. Pe3yibTaThl aHaAIM3a
TIOKAa3aJIu, YTO IPUMEPHO 25 % OIMPOIIEHHBIX CTYAEHTOB
He IPOXOAAT YKA3aHHBIM ITOPOT MOHOTOHHOCTH.

3. Yemanosaenue xoppensuyuu mexn0y oueHKaMu
cmydenma 6 ankeme u ezo ycnesaemocmovio. Eciu
OIIEHKM CTYAEHTa II0 KOHKPETHOMY IIPeIMeTy HUKe
CPEHECTATUCTUYECKUX OIEHOK APYTUX CTYAEHTOB IIO
ATOMY TIPEAMeTY, a TaKiKe JaHHBIN CTYIeHT MOJYUUII II0
HeMY HU3KYIO OIleHKY WU He cIajl 9K3aMeH BOBpeMd,
TO K OIIEHKAM TAKOTO CTYIEHTA TaK/Ke MPUMEHAETCS
MMOHMKAIIINN KO3(GUIIUEHT JOBEPUSI.

4. IIposepka Haauyus omeemos 6 c60000HOU (opme.
CorJtacHo 1ccaeyeMoi CTaTUCTUKe, TaHHBIA BUJ OTBETA
SBJISAETCS ONHUM U3 UWHIUKATOPOB TOTO, UTO CTYAEHT II0-
JTOIITEJI K OIIPOCY OTBETCTBEHHO, CJIeI0BaTeIbHO, BHICTAB-
JIgeMbIe UM OIeHKU ABJIAIOTCA XOTh U CYObeKTUBHBIMU,
HO obgymanubIMU. CTaTuMCTUUECKUI aHAJIW3 MTOKa3al,
UTO CpeAHEeKBaApaTUUYHOE OTKJIOHEHHE TAaKHX OIIeHOK
110 KPUTEPUI0 MOHOTOHHOCTH BhIIIIE 1,2, UTO MO3BOJISIET
JIOBEPATH STUM OTBETaM 0O0JIbIle, YeM OCTAJbHBIM. J[JIs
TaKUX OIEHOK CTYZEHTA INPUMEHSETCS ITOBBIIIAIOIINI
Koo((punmeHT goBepud.

Paccmorpum 6oJiee mTOAPOOHO KOPPEISAIINI0 MEXKIY
OIlEHKAaMU CTYAEeHTOB B aHKETe U TOJYUEHHBIMHU IIO
KOHKPETHOM AMCIUIIINHE 3a d9K3aMeH.

Kak 651710 0OTMeUYeHO BEBIIIIE, HHTEPEC MPEeCTaBISIIOT
OTBETHI T€X CTYAEHTOB, KOTOPhIE NMEIOT OIpe e/ IeHHbIe
3aTPYAHEHUS C OCBOEHNEM JAaHHOU IUCIUILINHEI. K aToit
KaTeropmu OTHECEM CTYIEHTOB, IOJYYUBIIUX OILEHKY
«3» 1 MeHee Ha dK3aMeHe WJHU XOTs ObI ONWH pas Io-
TaBIIUX HAa Mepecaauy. B cayuae, eciu oIleHKa CTyIeHTa
IaHHOI NVCIIUILIMHLI HUMKE CPeIHell, TOTAa PacCunuTaeM
koadpumuent gosepus (KII) mo ciaexyroieit opmye:

I{raij =1- (C3j - Oij)a
rae C3; — cpefHee 3HAUEHME OLEHOK II0 j-Of JUCIIUAILIN-
He, a O;; — OIleHKa [-T0 CTyAeHTa IO j-ii JTUCIUILINHE.

B rabaune 1 nmpuBegeH mpumMep o6pabOTaHHBIX pe-
3yJbTATOB OIIPOCA IO HEKOTOPHIM JUCITUILINHAM.

Tabruya 1
PesynbraTbl aHKeTMPOBaHMA NO AUCLUNIIHaAM
Omenka Onenka o Koaddu-
CrynmeHT | cTygeHTa | 3a 9K3a- epe- LIUEeHT
B aHKeTe MeH cAavm JoBepus
Hucnuninaa « ABTOMATH3AIUA TEXHOJOTUUECKUX

IIPOIIECCOB U IIPOU3BOACTBY
BAA 4,33 3 0,85
BBB 4,33 3 0,85
BPM 4,33 4 2 0,85
TAU 4,00 5
EAK 5,00 3
SAII 5,00 4
30X 4,33 2 0,85
IIKE 4,00 3 0,51
CcCC 5,00 5
TOA 4,00 4
XMB 4,67 5
qunp 4,33 3 0,85
ITAA 5,00 5
ITAA 3,67 5

OucniuniuHa « ABTOMaTU3UPOBaHHbIE
MHGOPMAIIMOHHO-YIIPABJIAIOIINE CUCTEMBI»

ATTA 5,00 5
BIOC 5,00 3 1
BPM 4,33 2 0,67
BHC 4,00 3 1 0,33
BB 4,67 5
30X 5,00 2
MEC 4,33 5
HIA 5,00 5
CAA 4,00 5
CCIO 5,00 5
TOA 5,00

Hucnununaa «eomerpuss
BBA 4,33 3 0,95
BB 5,00 5
BB 3,33 4
TAK 5,00 4 1
aMC 5,00 5
OHA 4,50 3
ACH 5,00 5
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Oxonuanue maba. 1

Orenka OreHka I Koaddu-
CrymeHT | CTyZeHTa | 3a 9K3a- epe- LMEHT
B aHKeTe MeH cAasu JOBEPHUA
IO 1,00 3 2 -2,38
KA 3,83 4
KBA 4,67 3
KIB 5,00 1
KUB 5,00 5
KCA 5,00 4
JITIC 3,67 5
HHB 5,00 4
IIEC 3,00 3 1 -0,38
CMA 4,00 4 1 0,62
CIIB 4,67 3 1
DA 5,00 5
®BE 5,00 5
XAB 4,83 4
oM 4,00 4
IITHA 5,00 5

B rabaume 1 B croabie «OlieHKa CTygeHTa B aH-
KeTe» MPUBOAUTCA CpelHee 3HAUEHMEe IO OTBETAM Ha
cJIefyIoIliie BOIIPOCHI:

e [IOCTYIHOCTHb H3JIOKEHUA TEeOPeTUUeCKOro MaTe-

puaja Ha JeKIUOHHBIX 3aHATUAX;

KauecTBO IIPOBEJEHUA IPAKTUUECKUX 3aHATUI;
TIOJIHOTA M KaYeCTBO dJIEKTPOHHOTO 00pa30BaTe /b-
HOTO pecypca U APYTUX YUeOHBIX MaTEepPUAJOB.

B cronbmue «KoadduiuenT mosepus» MPUBEIEHBI
pacueTsl Ko3hduimeHTa oA caydaeB, YIOBIETBOPS-
IOIIUX YCJIOBUSAM, OMUCAHHBIM BBINlle. Ecau 3HaueHue
KosddurmenTa mosepusa Hmxe 0,8, To Takue OIEHKHU
CTYI€HTOB He BKJIIOUAIOTCS B PacueT CpeJHero sHaueHns
110 JUCIUILINHE.

Takum obGpasom, AJA AUCIUIINHBI «ABTOMATH-
3anus TEeXHOJOMMYECKUX IIPOIECCOB U IIPOM3BOIACTB»
cpenHee 3HaUeHUE OIEHKU CTYAEHTOB 6e3 MpuMeHeHUs
KII paBuo 4,49, a mocie mpumeHenusa — 4,53.

B rabaurie 2 npuBefieH IpUMep U3MEeHEHUs cpeaHel
OIlEHKH JJIsT HEKOTOPBIX NUCIIUILINH U3 paccMaTpuBae-
MOTO HCCJIeOBAHUS.

W3 Tabauisl 2 BUAHO, YTO BO BCeX CIydYasiX IMPUMe-
HeHUe Ko3()(puimeHTa 10BEPUs AaeT IMOBLIIIIEHNE CPe/l-
Hell OIleHKU AWCIUIIJINHLI U He UBMEHseT ee, U3 YeTo
MOJKHO CIIeJIaTh BBIBOJ, UTO CTYAEHTHI, MMEIOIIe CI0K-
HOCTHU C yCII€Ba€MOCTbIO, BIUAIOT HA CHUKEHNE CPeTHETO
0aJijia aHKeTUPOBAHUSA MO JUCITUILINHE B I[€JIOM.

Iloce mpuMeHeHUA aJropuTMa OTOGOpa TOCTOBEP-
HBIX OIIEHOK CTYAEHTOB MX MOYKHO KCIIOJIB30BaTh IS
BBISIBJICHUSA NQUCHUIIJINH C HUBKUM CPEIHUM 3HAUEHUEM
¥ TIPOBOJUTH MOIOJHUTENbHBIN aHAINA.

Tak, B Tabauiie 3 MpuBeJeH IPUMEDP XapaKTePUCTH-
KU MUCIIUTIJINH, TTO3BOJAIOININN 00BEKTUBHO OIEHUTD,

Tabauua 2

CpaBHeHIe cpefiHero 3HaueHUs OLLeHKN ANCLUTINH
no pesynbraTam aHKeTPOBaHUS

Cpenusas Cpeguss
Mucruminna OIlEHKa OIleHKA
[0 TIpuMe- | TOCJIe IPu-
wenud K] | menenusa K]I
ABTOMaTH3AMA TEXHOJOIMYe- 4,49 4,53

CKHX IIPOIeCCOB U IIPOU3BOACTB

ABTOMaTuU3aNUA yOpaBJeHUS 4,24 4,38
JKUBHEHHBIM IUKJIOM IIPOAYK-
o
ABromaTusupoBaHHbBIe WH(MOP- 4,67 4,78
MAaIlMOHHO-YIPABIAOIINE CHU-
CTeMBI
BreruncianrenpHas MaTeMaTHKA 4,01 4,13
T'eomeTpust 4,38 4,64
HuTepHeT-TeXHOIOr T 3,94 3,98
OO0BEeKTHO-OPUEHTUPOBAHHOE 4,12 4,42
MIPOrpaMMUPOBAHIE
IIpoekTUpOBaHME U ADXUTEKTY- 4,08 4,19
pa nHGOPMAIMOHHBIX CUCTEM
CxeMOTeXHHKA 3,45 4,13
Teopus pacmosHaBaHUs 00pa30B 4,09 4,09
Ta6ruua 3
YncneHHasa xapaKTepucTtuka gNcununianH
Cpenusasa | Cpenussa | Cpenguee
OIleHKa | OI[eHKA | YHCJO
Hucruniauaa
CTYZEHTOB | 3a dK3a- | Iepe-
B aHKeTe MeH caaa
ApantuBHBIE U 00YYAIOIIU- 3,17 3,73 0,18
ecs CHCTeMBI YIIPABJIEHUS
HNudopmanuoHuble cuCTe- 3,87 3,99 0,25
MBI HA MPEeATPUATUAX
KomnbeioTepHOoe maTeMma- 3,18 4,04 0,19
TUYECKOe MOJeJIUPOBaHUe
Kpunrorpaguueckue meTo- 3,91 4,51 0,09
OBl 3aITUTHI MHGOPMAIIUT
Meroapl aHann3a JaHHBIX 3,82 3,96 1,03
MeToasl IPOEKTUPOBAHUS 3,88 4,36 0,28
BBIYKUCJIUTEIbHBIX CACTEM
MogenupoBarue cucreMm 4,00 4,05 0,53
Pyccruii S3bIK U KyJIbTypa 3,79 4,69 0,00
peun
CxeMOTeXHHKA 3,44 3,87 1,97
Cucrembl yrpaBieHus 0Oa- 3,76 4,73 0,19
3aMU JaHHBIX

HACKOJIbKO QUCIIAIIJINHA CJIOKHA B OCBOEHUY WJIH IIepe-
TpysKeHa Mo 00bemMy yueOHBIM MaTepuajoM. O6 sTom
MOTYT CBUJETEJLCTBOBATH CPEeJHEe YUCJIO Iepecaad
U cpeqHUI 0aJly 3a SK3aMeH.
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Ta6ruya 4
AnHaMunKa OoLeHOK ANCLUMMANH NO cemecTpam
Cemectp

Amenunusa 2015 | 2016 | 2016 | 2017 | 2017 | 2018

OCeHb BecHa OCEeHb BecHa OCeHb BecHa
CxeMOTeXHHUKA 2,80 4,04
Cucrembl yupasjeHusa 60azaMu JaHHBIX 4,14 2,68 4,04
HHTennekTyaabHbIe CUCTEMBI MOAIEPKKY IPUHATUS PEIIIeHUN 2,83 4,57
KommbroTepHOe MaTeMaTUYeCKOe MOJAEeINPOBaHNIE 3,10 4,33
NubopmannonHbie CUCTEMbl HA MPEAIPUATUIX 3,00 4,09

MeToabl IPOEKTUPOBAHUS BBIUUCIUTEIBHBIX CHCTEM 3,57 4,07 3,73

Kpunrorpapuueckue MeTOAbI 3aIIUTh HHPOPMAIIUNA 3,67 4,18 3,06 3,56 4,00 4,67
SBBIKM MporpaMMUpPOBAHUSA 3,82 4,17

W3 Tabauisl 3 BUAHO, YTO, HAIIPUMED, TUCIIUILIN-
Ha «CxeMOTeXHUKa» MMeeT CPpeJHUU 0aji 3a sK3aMeH
HIUKe 4, a KOJIMYeCTBO Iepecaad IpuoIu3naIoch K IBYM,
T. €. K&KABIA CTYAEeHT B CpefHeM IlepeciaeT SK3aMeH
10 9TOW MUCIUIJINHE ABa pasa. Takum obpasom, sTa
OUCIUIIINHA TOMNaJaeT B II0Jie 3PeHUsS PYKOBOICTBA
WHCTUTYTA, ¥ TPOBOJUTCA KOPPEKIINA 00pa30BaTeIbHOTO
IPOoIiecca B YaCTHU MPeIofaBaHusA JaHHON UCIIUILINHEI.

JomoTHNTEeNbHBIN aHAJUS NUCIUIINH C HU3KUM
CPeHMM 3HAUYEHWEM MOXKHO IIPOBECTH, PACCMATPUBAA
pesyIbTaThl AaHKETHUPOBAHUS CTYAEHTOB II0 BTHUM JAWC-
NUIJINHAM B IUHAMUKE TI0 CeMeCTPaM.

ITpumep, TpuBeeHHbIN B TabauIle 4, TTOKA3bIBAET, UTO
YIIPaBJIAIONINE BO3AENCTBUS Ha IIPOIECC, BLITTOJIHEHHbIE
B oceHHeM cemecTpe 2016 roza, IpuBeaU K YIYUIIIEHUIO
OT3BIBOB OT CTYyIeHTOB B oceHHeM cemectpe 2017 rogma.
ITU JaHHBIE TaK:Ke OTPAKAI0T CTa0MJIBHOCTD UJIU CIIAJ II0
KaKI0H ANCITUILIINHE B TeUEHE OIIPeIeIEHHOTO BPEeMEeHM.

IaHHBIN TOAXOMA IO O0ecIleueHuI0 U aHaJu3y 00-
paTHOH CBSA3M B MEPCOHAJIBHOM 00pa3oBaTEeIbHON cpeje
CTyIeHTa pacITupseT TPAHUIILI TPEACTaBICHUA yUIacT-
HUKOB CHCTEMBI O IIPOIiecce.

g CTYyIeHTOB OTBETUTH Ha BOIIPOCHI IO IIPOIECCY
00yUeHUA B IUYHOM KaOUHETe CTAHOBUTCS IPUBBIYHBIM
1 He 00peMeHUTEeJbHBIM eJIOM, TeM 0ojiee KOrJa OHU
HAUMHAIOT 3aMeuvaTh MU3MEHEHUsA B yueOHOM IIpoliecce
TI0CJIe CBOUX OT3BLIBOB.

Hnsa nmpenomaBaTeseil, 3aBeyOIINX, aJMIHUICTPA-
TUBHBIX PAaOOTHUKOB IOCTOAHHAS oOpaTHas CBA3b
II03BOJISIET YBUJETH MPOIleCC IJiadaMU CTyJeHTa U CO-
BEpIIIeHCTBOBATEL €r0 Ha IIOCTOSHHOI OCHOBE, KaK TOTO
u tpebyer crangzapt I'OCT P MCO 9001-2015 (ISO
9001:2015) [1].
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ANALYSIS OF FEEDBACK IN PERSONAL LEARNING
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Abstract

The article discusses the approach to the use of personal learning environment for obtaining and analyzing feedback from

students. The study was conducted on the basis of assessments and feedback from students, collected over six semesters. A total
of 1200 students from the Institute of Space and Information Technologies of the Siberian Federal University took part in the
research. An algorithm is proposed for selecting reliable estimates of students, allowing to clear the source data from interference and
emissions, as well as to increase the relevance of these estimates. The results of the analysis of data from the students, showing the
possibility of their use for the formation of control actions on the educational process are presented. Examples of real data reflecting
interference, numerical characteristics of disciplines formed from the results of the survey, as well as the effect of interference on

the results of data processing, are considered.
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OAKTOPbI, BIMAIOWLNE HA COAEPKAHUE U XAPAKTEP
NMPO®ECCUOHAJIbHOWU AEATEJIbHOCTU
COBPEMEHHOIO YHYUTENA

B NUHOOPMALMOHHO-OBPA30OBATEJIbHOW CPELE
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Annomayus

Ilon BausHMEeM BceoOIell nHGopMaTH3anuu 00Pa30BAHUS IPOUCXOAUT co3maHre NHGOPMAIIMOHHO-00pasoBaTeabHOi cpeasl (MOC)
06pa30BaTEeILHOTO YUPEXKIeHUs . B [leHTpe BHUMAHUS MHOTUX KCCJIEJOBAHUM OCTAIOTCS BOMPOCHI MOATOTOBKU YUYUTENS K HMPO(DECccuo-
HaJILHOM U IeJarornuecKoil AesiTeJbHOCTH U n3dMeHeHus ero Gynknuonana 8 VIOC. B craTbe cuesaHa MOMBITKA PACKPHITH COEPIKAHIE,
0COOEHHOCTU, 3HAUEHUE, POJIb MOHATUSA «QYHKIMOHAJ YUUTEIS», BIUIHIE PA3JIUYHBIX (DAKTOPOB Ha (DYHKIIMOHAJ YUUTEJIS B YCIOBUAX
uHDOpMaTU3aY 00PA30BAHUS.

CoBpeMeHHBIN yUUTeab B CBOEIl paboTe CTAIKMBAETCSA C I[JBIM ILTacToM mpobieMm: orT BBegeHus PI'OC mo peanusaiimyu OCHOBHOI
o0pasoBaTeILHOUN IporpaMMbl, OT co3gauusa ¥ MK Kak pumaxktudeckoro conpoBo:kaenus ®I'OC mo BrIOOpPA COOTBETCTBYIOIIUX METO0B
¥ CPEeIICTB OpraHu3anuy o0ydueHusd u T. . OT COBpeMeHHOro yue6HOro 3aBeieHus TPeOyeTcsa BHeAPeHe HOBBIX II0JXO0I0B K 00yUeHMIo, 00e-
CIIeYMBAOIINX HAPAAY ¢ PyHIaMEHTAIbHOI IOATOTOBKOM U cobmonenuem TpedoBanuit @PI'OC cospanme nHGOPMAIIIOHHO-06pa30BaATEIbHO
cpenbl. [103TOMY TOTOBHOCTE yUUTENA K MPOQECCUOHANBHON AeATeIbHOCTY HAMU PACCMATPUBAETCSA KaK COBOKYITHOCTH IIPOQECCUOHAIBHO
¥ JUYHOCTHO 3HAUMMBIX KAueCTB BBINYCKHUKA By3a, KaK SHAHUA M yMEHUA B KOHKpeTHOU ob6nactu, a MKT-KoMIeTeHTHOCTE — Kak
TOTOBHOCTH K MHHOBAI[MOHHOM [e€ATEILHOCTH.

B pa6ore 0co60 I0AUePKUBAIOTCSA POJIb ¥ 3HAUMMOCTD COIEPIKAHUA Kypca MHGOPMATUKY, METO/IOB U CpeACcTB NHPOPMATUKY B GOPMU-
POBaHUU BCETO HEOOXOIUMOTO JJIsI TIOJHOIEHHOM MPO(ECCHOHAIBHOMN NeATeNIbHOCT COBPEMEHHOI'0 YUUTESA NH(POPMATUKU B COOTBETCTBUHI
¢ ero nHGOPMAIMOHHON KYJIbTYPOil 1 KOMIIBIOTEPHOU IpaMOTHOCTHIO, TaK KaKk KT craHoBATCS KIOUEBBIMY 3JIEMEHTAMU B COBEPIIIEHCTBO-
BaHUU 00pasoBaTesbHOI cucTeMbl. OguHako BausHue UKT Ha pesyibTaT AeATeIbHOCTH IIperofaBaTesis 0yIeT KaueCTBEHHBIM TOJBKO TOT/IA,
korga VKT oxasbiBaloT KOHKPETHOE BINAHUE Ha COJEPiKaHUe KOMIIOHEHTOB ero Ipo(ecCHOHATBHOM U IefarornuecKoil eaTeTbHOCTH.

B ucciemoBaHun oTMeueH psJ O0BEKTUBHBIX U CyOBEKTHBHBIX (DAKTOPOB, OKA3BIBAMOIIUX CYIIECTBEHHOE BIMUSHUE HA CIIOCOOBI
JeSITeJIbHOCTY YUUTEJISI U OPraHusanuio o0yueHus B nHGOPMAIMOHHO-00pa30BATEIbHON Cpejie, HA COJepyKaHue KOMIIOHEHTOB Ipodec-
CHOHAJBHON U IeJaroruuecKoil AesaTeabHOCTU. TaKuM o0pasoM, HEOOXOAMMOCTE IleJIeHAIIPABJICHHO MOATOTOBUTEL OYAYIIUX yUUTEJeit
K paboTe B TaKOW cpejie He BHI3LIBAET COMHEHMI.

Knrrwoueevie cnosa: nudopmarura, nmpodeccuoHasbHas AeATEIbHOCTh, HH(OOPMAIMOHHO-00pa3oBaTelbHasA Cpefia, IefarornyecKue
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BeBepeHmne pasoBaTesibHAA YCTAHOBKA «HAYYUTHCSA yUuUThCA». Co-
OTBETCTBEHHO, aKTyaJU3UpyeTcs 3agadya (GOpMUPOBAHUSA

ITepexony K HempepbIBHOMY 00pa30BAHUIO, COTJIACHO HaBBIKOB CAMOCTOATEJNHHON MMO3HABATEJIbHOU U IIPaK-
KOTOPOMY OIIPEAeISIONINM CTAHOBUTCA «00pasoBaHUe TUYECKOH HesATelbHOCTU 060yuaeMbIx. OCHOBHOM IEJIBIO
Ha IPOTS/KEHUN JKUSHW», COOTBETCTBYET MW HOBas 00-  yueOHOro Ipollecca CTAHOBUTCS HE TOJBKO YCBOEHUE




MEQATOTMYECKWE KALPbI

3HAHWUI, HO U 08Ja0eHUe Cnoco6amu 3TOTO YCBOCHUS,
pasBUTHE IO3HABATEJIbHBIX CHJI U TBOPUECKOT'O IIOTEH-
nmana odyuyaemsix [1, c. 41].

PasBuTre MeTom0B U CpecTB UHGOPMATUKY U IIPO-
necc mHMpopMaTH3anUU 00Pa30BaHUSA TPEOYIOT Kaphu-
HaJbHOTO II€PEOCMBICJICHU 1IeJIel, cofep:Ranus, hopmM
W MeTOAO0B O0yueHHSA JI000H ydueOHOU UCIUILINHE
Ha HOBOM COBPEMEHHOM YPOBHE, B TOM YWCJe HA CU-
cmemHnom yposne. C pasBuTHeM IJI00aNbHON MHOOD-
MaTHU3alluN, COINMNAJIbLHO-NH(POPMAIMOHHBIX ACIIEKTOB
B HAyYHO-00pa30BaTeJBHOI cepe 3TU MU MOJYUIAIOT
JaJIbHENIIIee pasBUTHE U iepeocMbIcaeHue [2—5], moaro-
MY <«NPUHYUNUATLbHLIM A8A8emcs COANAHCUPOBAHHOE
coomeemcmaue UHGOPMAUUOHHOU KOMNEMeHmHOCMU
cybsexma u ez0 UHQPOPMAUUOHHOU KYJAbMmypbl, UH-
menjexkmyaivbHozo U 0YX08H020 YpPOBHEl DPA3BUMUS
cyb6sexmos o0yueHus uHgopmamuke, mexoy ux gop-
MUpOBAHUEM U pa3sumuem 6 3mom 00yueHul ¢ coom-
8emcmeyouuM OmpaiceHuem 3mozo 6 ezo Co0epHcaHuUl
u gopmax» [6].

Hosrle nenu u 3azaum o0pasoBaHUs, DelllaeMble
B yueOHO-BOCIIUTATEIbHOM IIPOIlecce IITKOJIbI, (hOpMYIH-
PYIOTCSI B COOTBETCTBUHU C TPAJUIIMOHHBIMYU I€HHOCTSI MU
poccuiickoro o6pasoBaHus, JOMOJHAS WX MOCTETHUMUI
HAYYHBIMU JOCTUKEHUSMIU, COBPEMEHHBIMU 00pasoBa-
TeJbHLIMU TEeXHOJIOIUSIMY, OPUEHTAIINell Ha ITIOHUMaHNe
HAYYHOW KapTUHBI MUpA C OMOPOH Ha (YHIAaMEHTAb-
HOCTb 00pa30BaHUsA, JYXOBHOCTH U COI[UAJIBHYIO aKTUB-
HOCTBH JINYHOCTH.

B HayuyHO-TIeJaroruyeckKoi ¥ MeTOAUYECKOI JIU-
TepaType, B yacTHoctu, B paborax JI. JI. Bocosoii,
C. I. KapaxosoBa, A. A. Kyauenosa, M. II. Jlanuuka,
E. K. XenHnepa u gp. oTMeYaeTcs, YTO B COBPEMEeHHO
IIIKOJI€ CTAHOBUTCS BCe 00JIee PACIPOCTPAHEHHBIM IO -
X0J, B OCHOBE KOTOPOTO JIEKUT BBITEJICHUE KAIUEBbLX
KomMnemeHmHocmel, Tak KaK C MOBUIIUU TAKOTO IIOJ-
X0/la CTPOUTCS COBPEMeHHBI 00pasoBaTeJIbHBIN IPO-
mecc kak tpebopanue PI'OC. Kakue KoMIIeTEHTHOCTHU
IOJI3KHBI OBITH ¥ BBIIYCKHUKA IIIKOJIBI — OIPEIeJISIeTCs
COIMAJbHBIM 3aKa30M 00II[eCTBA U 3aBUCUT OT 3aIPO-
coB paboTomareieii, TpeboOBaHUIl, NPEAbABIIEMBIX
K KOHKYDPEHTOCIIOCOOHOCTH BBINYCKHWKOB HA PBIHKE
TPyZa, COIUOKYJbTYPHON CUTYyalluu B O0II[eCTBE U JP.
[7T—14].

IJisi DOCTUIKEHUs COOTBETCTBYIOIIEIO YPOBHA 3Ha-
HUM, YMEHUN U KOMIIETEHTHOCTEH 00yUYaoInNXC s CyIie-
CTBEHHO Ba}KHBIMU SIBJISIOTCS CJEYIOIINE ITOJOMKEeHU:

® HAYYHUTH MOJYYATh 3HAHUA (YUUMb YUUMBCA);

e HayuuTh paboTaTh u 3apabaTeiBaTh (yuerHue 014
mpyda u/uam npogeccuonHarbHol desmenbHo-
cmu);

e HAYYUTH JKUTh (YyueHue 018 Kom@opmHoU Oes-
MeNbHOCIMU U KOMMYHUKAYUU 6 couyuyme);

e HAYYUTH JKUTh BMecTe (yueHue 018 KOMGOPMHOU
JHU3HedesmeabHOCMU 8 KYJbMYPHO-UHPOPMAUU-
OHHOM npOCmMpaHcmaee).

B srom acmexrTe, ropopsi 06 aKTyaaus3amuu I'OTOB-
HOCTH YUYHUTENS K MPO(EeCcCHOHAILHON M Memarorude-
CKOU IeATeJIbHOCTA B HOBBIX YCJIOBUAX, MBI B HAIIIEM
UCCJIeTOBaHUU 0c000e BHUMAHUE yIeJseM OIpefese-
HUIO POJIM U MeCTa YUYUTEJs B JIOTMUYECKON CTPYKType
«KoMmeTeHTHOCTHBIN MOAX0a — AeATeIbHOCTHBIN
MOAXO0 —> MPOEKTHAS AeATeJHHOCTh —> COIMOKYIbTYP-
HAsl CUTyalusa — IJIAHBI U I[E€JIU B COLUOKYJIbTYPHOMI
CUTyallMH», TAK KAaK B 3HAUUTEJIbHON Mepe CII0COOHOCTh

COBPEMEHHOTO IIperofiaBaTesii K BOCIPUATHUIO NHHOBA-
muit (MeTomoB, GOPM, CPEACTB OOYUEHUA) OMPeHessaeT
KauecTBO IPO(ECCUOHAJIBHON AeATeNbHOCTHU. [leaTesnnb-
HOCTHAas METOAWKA OOyYeHUs HYKIAeTCA B CPEACTBaX
TIOCTPOEHUSA YUUTEJEeM IIPEeIMETHOTO O0yUeHUsA B HYK-
HOM 00'beMe Ha OCHOBE He «PabouuXx IJIaHOB, a HAAIIPe-
METHBIX Iesiei, <...> Iiejiell MOATOTOBKU K JeATeIbHOCTI
B obmiectBe» [15, c. 69], mosToMy BO3HWKJIA HACTOS-
TeJIbHAsI HeOOXOIUMOCTh «TI'OTOBUTH HOBOE IOKOJIEHUE
mpemojgaBaTeseii, CIOCOOHBIX ee peaM30BLIBATH, 00-
yJaTh HAYYHBIM OCHOBAM ¥ MHPAKTUUECKUM IIpHeMaM
9TOM JeATeJIbHOCTU» [TaMm ke, c. T1].

Takwum o6pazom, IMHAMUKA PA3BUTHUSA COBPEMEHHBIX
TexHoJsioruii o0yuenus Ha 6aze KT cross Besnuka, 4To
coBpeMeHHas oOpasoBaTesibHAs IIKOJA He yCIIeBaeT
CBOEBPEMEHHO PearmpoBaTh Ha BBIBOBHI BPEMEHMU:

e kak ucnouabs3oBats UKT B yueOHO-BOCIINTATEIH-

HOM IIpoI1ecce;

e Kak yuuthcs ucnoab3zoBanuo UKT B 6picTpo-
MEHSIOIINXCA YCJIOBUSIX OPTaHU3AIMU 00yue-
HUS;

¢ KaK YYUTHh YUYUTHCSI KOHCTPYKTHUBHOMY U PAIlU-
OHAJLHOMY HCII0JIb30BAHUIO METO/IOB M CPEICTB
nHpOpPMATUKHN B IPo(decCUOHATHHON AeATe N b-
HOCTH.

OueBUIHO, YTO B 9TUX YCJIOBUAX COAepPIKaHUE
IeATeJIbHOCTY YUUTEJIA CYIIECTBEHHO MEHAETCA, eMy
TIPUXOAUTCA PEATn30BaTh PAN PYHKIUI, B YaCTHOCTH,
pean30oBaTh OCHOBHYIO 00pa30BATENBHYIO IIPOTPAMMY
(OOIl) u mHGDOPMAIIMOHHO-00PAa30BATEIBHYIO CDPENy
(M0OC) xak coOTBETCTBYIOIIEE AUTAKTHUUECKOE YCJIOBUE
peanuzariuu yueOHOro mpoiiecca. B 3HAUNTEIbHONE Mepe
crenenb apperTusaocTu MKOC omnpenensercs yMmeHueM
YUUTEJA OCYIIEeCTBIAT, NHHOBAITMOHHYIO JeSTeJIbHOCTD,
HaIIPaBJIEHHYIO Ha CO3JAHNE U PeaIN3AIINI0 COAEP:KAHMA
nHOOPMAIMOHHO-00pa30BaATENIBHON CPEIbI.

MocTraHoBKa Npo6nembli

W3menenus B o6pa3oBaTebHOI cepe, BHI3BBAHHBIE
Heo6X0AUMOCThIO0 (hOPMUPOBAHUS MPUHITUIUAILHO HO-
BOI1 crcTeMbl 00pa30oBaHusA, OTPAKAIOIIEH KaK MUPOBO
OIBIT, TAK M OTEUECTBEHHBLIE TPAAUIINU, OKA3BIBAIOT
3HAUUTEJHLHOE BIUSHNE HA 00pa30BaTEIbHYIO MIOJUTUKY
TMOATOTOBKY IeAarornyecKux KaapoB. KauecTBeHHBIE
U3MeHEeHUA B dJIeMEeHTaX IeJaroruyecKoil CHUCTEeMBI
BJIEKYT 3a c000 M3MeHeHUA COAEePKAaHUSI KOMIIOHEeH-
TOB TPOGeCCUOHATBHON AesSTeJTbHOCTH IIperogaBaTe-
Jisl, COOTBETCTBEHHO, TIPUAETCA YUEeCTh MHOTHE HOBBIE
acIeKThI Ipollecca OOYUEHUS W IEePeOIleHUTh CTapbie
KaK B IIKOJHHOM 00pa30BaHUU, TaAK U B METOIUUYECKOI
cucteMe 00yUeHUs OyAYIIero yauTess.

IIpo6aema uccaemoBanusa. Mbl MCXOOUM U3 TOTO,
YTO OCHOBHBIE YMEHUSA W HABBIKU B obJsiacTu mHMOpMa-
Tuku u B chepe KT, momyueHHble TP N3YUEeHUN WH-
dbopmMaTUKHU, MIKOJLHUK TOJKEH PAa3BUTh U 3aKPEIUTH
IpY TPAKTUYECKOM MCIOJH30BAHUU KOMIIBIOTEPHOM
TeXHUKU Ha 3aHATUSAX [0 IpeaIMeTaM BBIOPAHHOTO
mukjga. Takoil Moaxofs, KOHEUHO, MIpeAIoJaraeT mu3-
yueHre 06a30BOTO Kypca MHMOPMATUKHU, OOIINETO IJs
BCeX IIIKOJBHUKOB BHE 3aBHCUMOCTU OT BBIOPAHHOM
CTIeNMAIU3aINY 1 YTJIYOJEeHHOTO Kypca AJId YUaITuXcs,
CTIeNMaMN3UPYIOMINXCA B 00JaCT MaTeMAaTUKU U WH-
dopmaTuru. Torma Ha TOBECTKY AHA BHIXOIUT TJIABHBIHN
BOIIPOC METOAUYECKON CHUCTEeMBI OOyUEeHUS CTYAEHTOB
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B By3e: KAKOU yyumend uHGopmamuru nyxer ooue-
06pa3oeamenvroll WKOLE U KAK €20 20MO6UMb?

Ilensro uccieqoBaHUA ABJISETCA BHIABICHUE BHY-
TPEeHHUX U BHEITHUX (DAKTOPOB, OKA3bIBAIOIINX 3HAUU-
MoOe BIUAHNE Ha (QYHKIIMOHAJ YUUTeJNd MH(POPMATUKU
U colep:KaHue KOMIIOHEHTOB €ero IpodeccruoHaJIbHOU
¥ TIeJaroTrUYecKoi AeATeJbHOCTH U MEXaHU3MOB pea-
JIU3aIM1 3TOTO IIpoIlecca B THPOPMAIINOHHO-ITU(POBYIO
3TOXY.

MeTtomamMu HMCCJIETOBAHUS BBICTYIIAIOT W3YyUeHUE
TICUXOJOTUUECKUX U IeJarOTMYecKUX MCCJIeJOBaHMI
mo mpo6GjeMe MOATOTOBKU YUUTENST UHPOPMATUKM
B MHQPOPMAIMOHHO-IIU(MPOBYIO 30Xy U B YCJOBUAX
riaobanusanuy 00pasoBaHUA.

OcHoOBHOe cogepaHne nccnepgoBaHnA

VuHOBAaIMOHHAS AEATEIEHOCTD YIUTEIISA IPOABIISIET-
CsI HE CTOJIbKO B YMEHUU IIPOSABJIATH IPO(DeCCUOHATBHbBIE
CIIOCOGHOCTHY ¥/ VTN TIefJaTOTHYeCKe KauecTBa, CKOJIBKO
B YyMeHHU TpPeoOPas3oBBIBATEH CYIIECTBYIOIIEe (HOPMBI
¥ MeTOIbl 00yUeHUs, 3aaBaTh HOBBIE eI U CO3aBaTh
cpeficTBa peaus3aluy HHOBAIIUI TeXHOJIOTUHN 00yUeH s,
HCIOJIb30BATH «UTO-TO HOBOE UBBHE JJIA UBMEHEHUA BHY-
Tpu ¥ Ipeo6pasoBaHUA OKPYIKAIOIIET0, MOOMIN3AIINS
COOCTBEHHBIX PECYPCOB [JISI JOCTHIKEHUSA IeJU — CYTh
MHHOBAIIUOHHOM AESATeJbHOCTU YUNTEJISI B COBPEMEeHHOMN
HNEKOC» [16, c. 98]. Ecau Mbl XOTHUM CTPOUTH YUeOHBIH
IPOIIECC, OPUEHTUPYACh Ha HOBBIE 00pa3oBaTeIbHbIE pe-
3yJIBTATHI, 3aJlaBaeMble 00pa30BaTeILHBIM CTAHAAPTOM,
TO HEOOXOVMO CYII[ECTBEHHO UBMEHUTH U IPUBECTH B CO-
orBeTcTBHUE ¢ TpeboBanuaMu HOBEIX PI'OC comeprxanme
MEeTOAMYECKOI MOATOTOBKY OYYyIIIETO YUUTEIA B 00IaCTH
uHpopmarturu u B chepe UKT.

Croocob6n1 mpodecCuOHATBHO-IELAarOTUUECKONR Je-
ATEeJbHOCTU yuuTeNs (POPMUPYIOTCSA C OpHeHTaIuei
Ha Te oOpasoBaTeJbHBIE IIEJN, KOTOPHIE OIpPeaeIeHbI
kKak tpedoauus ®I'OC. Ha ypoBHE JUUYHOCTU YUUTES
0COGEHHOCTH W TBOPYECTBO MPOABJISAIOTCS B MHOT000-
pasHBIX (OpPMax U cnocobax caMopeaTus3aui yUnuTed,
YTO W OTPa’kaeTcAd Ha COAEP:KAaHUU KOMIIOHEHTOB €T0
npodecCuoHaNBHON U MeJaroruuecKoil AeATelbHOCTH.

Takum oOpaszoM, HA PYHKIIMOHAJ YUUTEJS BJIUSET
pPAIL 00BbeKTUBHBIX U CYOBEKTUBHBIX (DAKTOPOB, obecIre-
YMBAIOIINX YCIEITHOE PA3BUTHE CIIOCOOHOCTU YUUTENIs
K mpodeccroHAJILHOMY BBIIOJHEHWIO (PYHKIUHN Ha
YPOBHE CJIO0KHOCTH PeITaeMbIX IIeJaroTuUecKux 3a7ad.

dakTopbl, Bnuaowme Ha PyHKLNOHanN
yuntensa n cogepKaHue KOMNOHEHTOB

ero npo¢eccnoHanbHoOI N Negarornyeckon
[eATeNbHOCTU

1. MeHsAI0TCA Nnepgarornyeckme Lenun

Hosble o0pasoBaTeIbHbBIE PE3YIbTATHI JOCTUTAIOTCS
TOJILKO B [eATENIHHOCTH. UTOOHI Ie/IeHAIPaBIeHHO I1JIa-
HUPOBATH JOCTUKEHNE 00pa30BaTeJILHOTO pesyJbTara,
cjeayeT IIPOEKTUPOBATh 00pa3oBaTeIbHBIN IIPOIlece Ha
OCHOBE HOBBIX BHJIOB Y4Y€OHOU [eATeJbHOCTU, a CJIEIO-
BATeJIbHO, HA OCHOBE HOBBIX METOJOB, ()OPM U CPEJACTB
yueOHO! [OeATeJbHOCTH, T. €. HeoO0XOoAmMa HOBas WH-
dopmarmonHO-00pa3oBaTe bHAA CPeJa, B KOTOPOH aTa
JesITeILHOCTD OCYIIeCTBIAsIeTCA. IMEHHO co3Manme yCJIo-
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BUi1, HATIPABJEHHBIX Ha JOCTUKEeHNE 00Pa30BaTEIbHBIX
pesyJIbTaTOB M MPUHIIUIUAJIHLHO HOBOE MX TMOHUMAHUE
U OILIeHKY, o0eclieueHUe YCJIOBUU CaMOOIPeIeseHUs
U CaMOpPa3BUTUA JUYHOCTU 00yUaeMOTO CTaHOBATCH
OCHOBHOI1 11eJIbI0 00yuenus. OTcioma o0pa3oBaTeIbHbIN
MIpoIlecc BBICTYIAEeT KaK BajKHeMIee yCcaoBre 00yueHus
¥ BOCHUTAHUA 00PA30BAHHOI'O UYEJOBEKA, YMEIOIIEro
aKTyaJIM3UpPOBATh U MPUMEHATH MMEIInecs 3HAHUA
U OUBIT B KOHKPETHON CHUTyallMM, TOTOBOTO K KU3HU
B mHGpOPMAIIMOHHO-IIU(PPOBYI0 3m0Xy. BaskHeHmumu
KauecTBAMU JIMUYHOCTH, (JOPMUPYEMBIMY B COBPEMEHHOM
LIKOJIe, CTAHOBATCA WHUIIMATUBHOCTH, CIOCOOHOCTH
TBOPUYECKU MBICJIUTh M HAXOAUTEH HECTAHIAPTHBIE Pelre-
HUS, YMeHUe BLIOMpATh MPO(GeCcCUOHATbLHBIN MyTh, I'0-
TOBHOCTH 00y4YaThCs B TeUeHUE Beeil sKkusHuU. [JlocTaTouHo
yb6enuTenbHO 00 3TOM cKasaHo B HalmoHanabHOU o0pa-
3oBaTesbHON mHUINMaTUBe « Hama HoBas mrkosa» [17].

2. U3ameHunacb naeonorns WKOJbHOro cTaHAapTa
BTOPOro NOKoneHus

Ona BKJIIOUaeT B ce0s1 KOMIIOHEHTHI, OTPaKaoIre
TpeboBaHUSA K:

e OCBOEGHHMIO OCHOBHBIX 00pPasoBaTeJIbHBLIX IIPO-

rpamm;

e CTPYKType OCHOBHBIX 00pasoBaTEJIbHBIX IIPO-
rpaMm;

e YCJOBUAM peajusanuu 00pas3oBaTEeIbHOTO IIPO-
mecca.

BerpauBanue yuuTeseM cBoell yCTOSABIIIEHCA METO-
IUKU B CUCTEMY METOJUYECKOT0 00eCIIeueH A HOPMAaJb-
Horo GyHKIuoHupoBanusa PI'OC momuepKuBaeT BayK-
HOCTH 3TOI mpobiaematuku. O0beM paccMaTPUBAEMBIX
BOIIPOCOB [a€T OCHOBAHME T'OBOPUTH O HEOOXOAMMOCTH
PaCKpPBITh OYAYIIleMY YUUTEII0 HadHaueHue u QyHKITUN
cTaHAapToB (colnuajbHble QYHKINN, KPUTEPUATbHO-
OIleHOUHbIe (PYHKINU, (PYHKIIUU TyMaHU3AIUU U Je-
MOKpaTusanuu 06pasoBaHusA, POJb CTAHIAPTOB B TIOBHI-
IIeHUY KauecTBa 00yUeHMsT), HAYUYUTh €T0 I0JIb30BaThCA
B IJIAHUPOBAHUY U OPTaHU3AIuK O0yUeHUA pasmesaMu
CTaHIApPTOB.

3. Tpe6oBaHusa HoBoro ®rOC n npoekTpoBaHue
o6pasoBaTeNbHOro npouecca

Hosbre @T'OC He 3a7ai0T AJA IITKOJ TOTOBOTO BapH-
aHTa cojep;KaHud o0pasoBaHUA, a TOJHLKO BBIABUTAIOT
P TpeboBaHUI K COMEeP:KaHUI0 00pa30BaTEIbHBIX ITPO-
rpamm. PaKTHUECKU PYHKYUSL OnpedeseHUs CO0epIcanus
o6pas3os8arus no npedmemy 6 sude 0CHOBHOU 00pPA308a-
MebHOl NpozpamMmyvl nepexiadvl8aemecs Ha Yyumens.
B momoIh yYMTENI0 CTAHZAPT IPEIYCMOTPENI TOJIBKO
cosmaHMe B KauecTBe 00pa3ya IJis paspaboTKM paboumx
nporpamm npumepHbie OOII mo yueGHOMY IpeaMeTy.

MeToo0TUE€CKOII OCHOBOII HOBOTO 00pa30BaTe/Ib-
HOTO CTaHAApTa SABJIAETCA CHUCTEMHO-IesATeIbHOCTHBIN
moxaxox. Mpeu cuUCTEeMHO-AEATEJIbHOCTHOI'O IIOAXOLA
JOJI’KHBI IIOJYUUTh OTPAKEeHNEe B IIOACHUTEJIbHON 3a-
IIICKEe ¥ B METOAMYECKOM IIOCOOMM IJIA YUNTENA K IIPO-
rpamMme mo npegmeramM. Hamo 4eTKO IIpencTaBiIiaTh, UYTO
CHCTEMHO-JeATEJbHOCTHLIN MMOAXO0ML CBA3AH C SICHBIM
TIOHMMaHUEM TOTO0, UTO ILJIAaHUPyeMble 00pa3oBaTe bHbIE
pesyJabTaThl (POPMUPYIOTCSA B MIPOIECCE OMPeAeTeHHBIX
BUJIOB yueOHOI JesATesbHOCTH. B padore [18] mpoekTupo-
BaHMe 00pPa30BaTEJILHOrO MIPOoIlecca MPeAIaraeTcs peam-
30BATh II0 CJIEAYIOIIEN cXeMe: OT AaHAJIN3A ILIAHNPYEeMOTro
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00pas3oBaTeIbHOT0 pe3yJjbTaTa K O00OCHOBAHUIO BHIOB
yueOHOM IeATeJIbHOCTH, HPU BBIMOJHEHUU KOTOPBIX
MOCTUTAIOTCSA 3TU Pe3yJabTaThl, & OT HUX — K MeTOo[aM,
dopmam u cpefcTBaM 00yUEHHUSA, KOTOPbIE MOAIeP KIBA-
0T U IIOBBIIIAIOT 3(PPEKTUBHOCTh BEIOPAHHBIX YUUTEIEM
BUIOB yUeOHOI AesATeJIbHOCTH.

CospmaBaemble yuuTesjgeM paboune IIPOrpaMMbl II0
06111e00pa3oBaTeIbHOMY IMpPEAMETY MOJKHBI CTATh
delicmeeHHbLM MemoOuLeCKUM UHCMPYMEHMOM npo-
eKMmupoBaAHUSA YUUTEJIEeM TaKOro y4eOHOro IIpolecca,
KOTOpBIN obecmeunBas OBbI JAOCTUKEHHE KaKIBIM yue-
HUKOM ILIAaHUPYEMBIX 00pa30BATENbHBIX Pe3yJIbTaTOB,
COOTBETCTBYIOIINX TPeOOBAHUAM HOBOT'O CTaHAAPTA.
Takum ob6pasoMm, Telmepb yYUTEJIb TOJYKEH OBITH He
MIPOCTHLIM HCIIOJIHUTEJEeM, OH JOJKEeH yMeTb IIPOeK-
THPOBATh CBOI WMHHOBAIMOHHYIO MPO(ECCHOHATILHYIO
IesTeJbHOCTh 1 00pas3oBaTeJbHBIN IIPOIlECC B HOBOI
MHMOPMAIMOHHO-00pa30BaTEIbHON Cpejie.

OpHako oueBHUAHO, uTo HOBasd pabouas OOII gomxHa
OBLITh peann30BaHa KaK MacliTabHoe ¥ MHOTOYpPOBHE-
BOE WCCJIe0BaTeJbCKOe IIojie camMoro yuwurtess [19],
HaA KOTOPOM 3apokaaercsa u (OPMUPYETCA MHOMKECTBO
WHHOBAIINI, HEOOXOAMMBIX CErOoAHS B NHPAKTHUUYECKON
paborTe MIKOJIBI, Te TPeOOBAHUSA K IIPOrpaMMaM JOJIKHBI
OTHOCHUTBCS He TOJIBKO K IIPE/CTABICHUIO TEMATHYECKOTr0
COIEePKAHNA KypPCca, HO M K COJNEPKAHUI0 MOSCHUTEIb-
HOH 3aIlICKU K 9TOU IIporpamMMe.

PabGouasa mporpaMma mo mpeaMeTy AOoJIKHA:

e DaCKpHIBATH CoOepicaHue o0pasoBaHUs IO IPe]-

MeTy;

e 3amaBaTh IJIAHUPYEeMble 00Pa30BaTeIbHEIE Pe3ydb-

mamol;

® CIYIKHUTB CPeOCMB0M 0P2AHU3AU UL 00PA30BATEIIh-

HOTr0 IIpolrecca.

PaGouasi mporpamMma COCTOUT M3 ABYX OCHOBHBIX
qacTen:

e MOSCHUTEJIbHOU 3aIlMICKU;

e CoJep KaHUsA 00Pa30BAHUSA IO IIPEIMETY.

IToscHumenvHas 3anucCKka OIpenesserT yell U OC-
HOBHBIE 3a0a4U N3yUYeHUs yUeOHOTo IpeaMeTa B IIKOJIe,
Mecmo u QYHKYUU TIpeAMeTa B y4eOHOM ILIaHe, KoJuue-
CTBO J4e0H020 8peMeHU, OTBeJeHHOTO Ha U3yUeHue Ipe/-
MeTa B KayKIOM KJacce. BmecTe ¢ TeM MOsSCHUTEIbHAA
3amucKa JOJIKHA PACKPBIBATH OCHOBHY10 MemoouyecKyio
udero (unu uznemn) o0yueHus, HAIIPUMeED, TEOPETUUECKHUe
OCHOBBI CO3AHUSA U UCIIOJb30BAHUSA HOBBIX IIearoruye-
CKUX TEXHOJIOTUN ¥ METOJUYECKUX CHCTeM O0yueHuUsd,
peanusoBaHHBbIX Ha 06ase cpexctB MKT, obecmeunsa-
OIIUX Pa3BUTHE YUYAIMXCA HA PA3HBIX CTYIEHSX 00-
pasoBaHUs; HIEK IIOCTPOCHUS M peausaluy Kypca,
J02UKY U nocaedo6amenbHOCMb 66e0eHUsL, PASBUTUA,
yriy0JieHUs U TOBTOPEHUA BEIYIUX NOHAMUL Kypca,
OCBOEHIUE 0CHOBHbLX CnOC0008 YyueOHOl desmeabHoCmu,
XapaKTePHBIX JJIS U3y4aeMOU B 3TOM IIpeAMeTe 00JIacTi
OKpPYJKalolle IefiCTBUTEILHOCTH.

IlogBo/st UTOrM BBIIIIECKA3AHHOMY, MOYKHO YTBEDIK-
IaTh, YTO €CJIU HAYYUTDH YUUTEJST NHGOPMATHKY CO3/a-
BaTh yueOHYyI0 pabouyio (aBTopckyio) OOII B cooTBert-
ctBuu ¢ TpeboBanusamMu PI'OC uau Ha OCHOBE IPUMEPHOI
IporpaMMbl, 0ojiee 0emaniu3upo6aHHy10 U a0eK8amHo
onpedensouLyio ezo0 CO8PeMeHHY0 NPoGecCuOHANLHYO
desamenbHOCMb, TO 3TO, €CTECTBEHHO, TOJIMKHO IIPUBECTHU
K IOBBIIMIEHUIO peaJbHON 5()(EeKTUBHOCTU MNPOEKTH-
pyeMoii um peanusyeMoi UM Memooudeckol cucmembvl
00yueHus un@opmamure.

4. MeHsAeTcA cy6beKT negarornyeckoro
BO34elCcTBUA

B yemoBusax HoBeix PI'OC comeprxamme 00pasoBaHUs
¥ TeXHOJIOTUU O0YUeHUs JOJKHBI OPUeHTUPOBAThHCA HA
JIMYHOCTh oOyduaemoro. PaspaboTka comep:kaHus odpa-
30BaHUS, CIOCOOCTBYIOIIETO CTAHOBJIEHUIO IIE€JIOCTHOMN
VHIWNBUIYATBHOCTH 00yYaeMoro, mpruodpeTaeT IPUHITA-
nuaigbHoe 3HaueHne. O6yuaromuiicsa Kak COBpeMeHHBII
COITMYM, CAMOCTOSITEIbHAA, JUHAMUYHA, ObICTPOPA3BHU-
BAIOIAsICA JUUYHOCTD BBHICTYIIAET B KAUECTBE OCHOBBI 00-
pPa30BaTeNILHON [eATEeNTBHOCTH, Pa3PaboTKU CONEPKaHUA
¥ UCITOJIb30BAHUSA COBPEMEHHBIX II€JarOI'MYeCKUX TeXHO-
Joruii odyuenus. s 9Toro Heo6X0AMMEI MHOT000pasue
00pasoBaTeJbHBIX TEXHOJOTHMH UM HEeJIWHEeNHOCTH HpU
BbIOOpE MHANBUAYAJTHLHON TPAEKTOPUYN O0YUAIOIIIIMUCH.
HNKT Kax KOMIIOHEHT II€JIOCTHOI CHCTEeMBI O0yUYeHIS
He TOJBKO 00JIeT4aioT AOCTYI K WH(pOpMAIuU, MIPemo-
CTaBJSIOT BO3MOXKHOCTH BbIOOPA BApUATUBHOM yueOHOM
uHbopMaIuu, ee MHAUBUAyATU3aNIUN U AuddepeHIna-
1Y, CIIOCOOCTBYIOT aKTUBU3AIMHU IIPOIecca O0yUeHus,
YBEJIMUEHUIO BBIIIOJIHAEMOTO 00'beMa CaMOCTOATEIbHOM
paboTsl 00yUaIOINXCA, HO U TO3BOJAIOT MO-HOBOMY
OPraHM30BbIBATH B3aUMO/IEMCTBIE Cy0'heKTOB 00yUeHNs.
CiegoBaTesibHO, TOTOBHOCTh yuuTedsI K d(hPeKTuBHOMN
mpodecCUOHANBLHON U TefarorudyecKoil AesaTelbHOCTH
B IOC ompepensAeTrcs ero CioCOOHOCTHIO OCYIIIECTBIATD
MeTOoAUUYecKr 000CHOBAHHBIN ITOAXO0M K BEIOODPY CPEICTB
HNKT u ux gugaxTruyecKy 000CHOBaAaHHOE MCIOJIbL30BaHIEe
B o0yueHUU.

5. MeHseTcAa coaepKaHme yuebHoll nHopmaumn

Ilnst perteHnsA 00111e00pa30BATENBHBIX U IMYHOCTHBIX
3a7lau CyO'beKTOB IIeJarornuecKoro mpoiiecca Heo0XoAum
Tepexoji OT MHTEPIIPETAIY TOTOBOTO 3HAHUS K HEJMHEH-
HOM CUTyaIlny reHepUPOBaHUsA 3HAHUI B BU/IE 00BEMHBIX
MyJbTUMEINAHBLIX U TUIIePMeIUIHBIX 00pa30oBaTeIbHBIX
pecypcoB. Takoit moaAXo/] TO3BOJIUT IIPEIoIaBaTe 0 J1HA-
MHUYHO OCYIIIECTBUTH II€PEX0/] OT IIPEIMETHOTO MPUHITHAIIA
IIOCTPOEHUS COAEP:KaHUs 00Pas0BaHUSA K pPeajnsalinu
u pasputuio Hooit MOC, uTo sBIsSeTCSA yCJIOBHEM Kak
CaMOpAa3BUTHUSA JUYHOCTH 00yUaeMoro, TaK U PasBUTHUS
COOCTBEHHON WHAMBUIYATHLHOCTH II€Jarora.

Cuuraem, UTO 9JIeKTPOHHLIE 00pa30BaTEIbLHBIE PECYP-
CBbI HEe MOT'YT PacCMaTPUBAThCA KaK caMoe TJIABHOE JTOCTH-
JKeHue 00pasoBaHMsI, HO UX COBOKYIIHAS KOHCTPYKIIUS
KaK pas ¥ M03BOJISIeT PeIlaTh BayKHbIe IMeJaroruiyecKue
3aJaun: pasBUTHE IPO(DECCHOHATBHOTO MacTepCTBa 1 0y-
IOYIUX, 1 Pa0OTAOIIMX IIeJaroroB Ha OCHOBE aKTHUBHOIO
ucnojabs3oBanusi KT B o0cTaHOBKE MHTErPUPOBAHHON
00pas3oBaTeNbHOM CPebl, TONAEPIKUBAOIIEH COIATBHOE
MapTHEPCTBO BCeX BOBJIEKAEMBIX B 3Ty CPeAy YUacCTHU!-
KOB: CTYI€HTOB, YUHUTEJEH, IIIKOJbHUKOB.

YMecTHO HOAUEPKHYTh, UTO IIPOCTOE AYOIMPOBAHIE
UIM KONMPOBAHWE HCTOUHWKOB 3HAHWU ¥ wHMOpPMAa-
Uy yueOHOrO0 Ha3HAUEHHUS W JKECTKOe CJeIOBaHUe
TPAAUIIUIOHHBIM y4eOHBIM IIPOTpaMMaM [ake He HaIo
paccmarpuBath B KauecTBe JOP. HeoOxoguMbl TeXHO-
JIOTUS TPAMOTHOT'O MCIOJIB30BAHUA 3TOT0 (PYHKITMOHAA,
TeXHOJIOTUS CTPYKTYPUPOBaHUA yueOHOI nHpOpMAaIUN
HaA HOCUTEJISAX U B MH(POPMAIMOHHON cpefie 1, YTO caMoe
TJIaBHOE, PeaIn3alius KeCTKOTO MPUHITUIIA HEeIPOTUBO-
peurBOCTU 00pa30BaTeLHON NHPOPMAITNY B YKA3aHHBIX
o0pasoBaTeJIbHBIX IIE€PBOMCTOUHMKAX. [JlaBHaAs oIlac-
HOCTh — 9TO OKHaeMO€ €CTeCTBEHHOe KeJIaHue B pe-
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CYpCHI BBECTH BC€, UTO €CTh Ha CeTONHAITHUN IeHb, 6e3
ydeTra TOTO, UTO MMEHHO HOTpedyeTcs o0ydUaroIuMes,
YTO UM MHTEPECHO, UTO HeoOxoaumo. ['1aBHOe — BUAETH
nepen cob6oil peasbHOTO IOTPEOUTEIISA, €T0 3aIIPOCHI, ET0
MOATOTOBKY. Byayimiuii ycrnex JieKUT B BHIOOPE CTPYK-
Typsl UH(pOpPMALIUU B 3TUX pecypcax.

Heo6xogumo ormetuTh, uTo S0P yueOHOrO HasHa-
YeHUsS — 9TO CIEIUAJM3NPOBAHHBIE 00pa3oBaTeIbHbIE
pecypchl OTKPBITOTO OOCTYIIA, BHIMOJHEHHBIE B COOT-
BercTBuU ¢ TpedboBanusamu @I'OC, cocpemoToueHHbBIE HA
HA HOCUTEJISIX JJIeKTPOHHBIX PECYpPCOB (BUPTYaTbHBIX
HOCUTEeJAX, HaIpuMep, Ha 6ase 00/IaUHBIX TeXHOJIOTHIA)
WJIN CeTEeBBIX 00pa30BaTeJbHBIX MOPTaIaX 00pa30BaTeIb-
HBIX VUDPEKAEHUU.

6. Cy>xaeHusA no «pacnpepesieHHOMY KOHTEHTY»
1 o6pa3oBaTeNibHbIM UHTEPHET- 1 Be6-pecypcam

Yro cyTh «pacnpedeneHHblil KOHMEHM» Ceromusi?
ATO cojep:KaTebHbIe BO3MOMKHOCTH MHTEPHET- 1 BeO-
TEeXHOJIOTHUH.

TeHIEHIINY KOMIBIOTEPU3ANY 1 UHGOPMATU3AIUT
TPeOYIOT CUCTEMATU3AIINY B MCIIOJIb30BAHUY BCETO MHO-
roobpasus yueOHOro Comep:KaHms, HepaBHOMEPHO pac-
IIpeieJIEHHOI'O 10 PA3JIUUYHBIM (hOPMaM U MUCTOUYHUKAM.
B cucreme qucTaHIOHHOTO 00yUeHnsT 00pasoBaTeIbHbII
KOHTEHT — BTO CTPYKTYPUPOBAHHOE IPEAMETHOE COEP-
JKaHUe, WCIOJb3yeMoe B 00pasoBaTeJIbHOM IIPOCTPAH-
cTBe. B TepMuHe «paciupeesieHHbIN 00pa3oBaTeIbHBIN
KOHTeHT» KakK ocHOBe JOP 3ayioiKeH 1 ero (hyHKIIMOHAI.

KauecTBy KOHTeHTa yJeJAeTCS IEPBOCTEIEHHOE
BHUMaHUe. Bo-mepBBIX, OH HUKOIJa HE CO3Jaercs
«C HYJIs», IOCKOJBbKY BCErja ecTb 0a30Bble 3HAHUS
¥ MCTOYHUKU HH(popManuu 00pa3oBaTeIbHOIO Ha3HAUe-
HusA. Bo-BTOPHIX, UCIIOJIB3YIOTCS TOJBKO CAMBIE JIYUIIIIe
¥ o0Illenpu3HAHHbIe UCTOYHUKU AJIS THUPAKUPOBAHUA
yueOHO-MeTOAUYeCKUX MaTepuaioB. B-TpeTbux, AJs
€ro IIPeCTaBJIEHUA MCIOJIb3YIOTCA HOBBIE aKTyaJbHbIE
dopmarsl, Hanpumep MIT u gp., Ha 6a3e KOTOPBIX CO3-
natorcsa OER — oTKpBITEIE 06pasoBaTeJbHbIE PECYPCHI
(Open Educational Resources).

Orcioia BOSHUKAET CIIEKTP IIPo0JIeM MeTOIuUeCKo-
ro xapakTepa IO CTPYKTYPHPOBAHUIO WHOOPMAIMHU
B UHTepHeT- u BeO-pecypcax: «HaceIenne oopasoBa-
TeJbHON cpeabl MH(GOPMAIMOHHBIMU PecypcaMu, Co-
OTBETCTBYIOIIUMU IIeJIAM U IPUHIUIIAM 00pa3oBaHUs,
ABJIAETCS ONHON M3 OCHOBHBIX 3aJay U 00pas3oBaHUSA
B II€JIOM, U CHUCTEMBI MH(GOPMATU3ALUN, B YaCTHOCTHU
UH@opmamusayuu 00pa306aHUA, IOCKOJILKY B €€ OCHO-
Be JIEJKUT YAOBJIETBOPEHUE MH(MOPMAIMOHHBIX, & CJe-
JIOBATEJILHO, TO3HABATENbHBIX U KOMMYHUKAIIMOHHBIX
moTpebHOCTEH cy0BeKTOB o6pasoBanusa» [20, c. 39].

Hamnonuenne koaTenta MKOC HepasphIBHO CBA3AHO
C WHTEJJIEKTYaJbHBIM YPOBHEM JUYHOCTU YUUTEJNd,
€ro CIOCOOHOCTHIO OCYIIECTBJIATH IIOUCK HEO0XOTUMOIT
uH(OpManuY, ee KpeaTUBHYIO I1epepaboTKy, CTPYKTY-
pUpOBaHME HOBBIX 3HAHUH W PeaJns3allvi0 UX B CBOeH
memaroruueckoil mpakrtuke. IIpu sTomM [geATeNIbLHOCTH
YUUTeJA He IIPOCTO He CTAHOBUTCS MeHee BayKHOM, a Io-
JIlyuaeT B HOBOU cpejie HOBbII, 00Jiee BHICOKHUIT YPOBEHb
3HAUMMOCTHU, NMPHOOpeTaeT xapakTep HacTaBHUUYECTBA
(TBIOTOD), BHITIOJIHEHUA (PYHKIINI KOOPAMHATOPA U TIap-
THepa Mo 00pa30BaTeJbHOU JeATeTbHOCTH.

I0P, xax HeorheMmieMbli KomimoHeHT MOC, BbBI-
CTYMalT KaK Pecypchl peasmsaluyl, AUJAKTHYECKOIO

compoBoxaAeHuda u pyHrimuonuposanus MOC, obecie-
YMBAIOIINE:

e KOHCTPYUPOBaHUE 00pa30BaTEJLHOTO IIpoIlecca,
YUUTBIBAIOIIEr0 IMOTPEOGHOCTH U 3aIIPOChI CAMOTO
00yuaeMoro;

e peajMsaInUio UHAUBUAYAJIBHOM TPAeKTOpUU 00y-
YeHHs W TeMIla O0OyUYeHHUs C YyUYeTOM WUHIUBUIY-
aJIbHBIX 0COOEHHOCTEH 00yuaemMoro;

e peanMsaluio CUCTEMHO-AeATEILHOCTHOTO MOAX0Aa
B 00yueHHnn;

e YIOBJIETBOPEHME HHMOPMAIIMOHHBIX IOTPEOHO-
cTell cucTeMbl 00pa3oBaHUs, CUCTEM OOyUeHU,
Ccy0beKTOB 00pa3oBaHU’s;

e CO3JaHMe U UCIIOJb30BaHNE IPeIMeTHBIX, MH(OP-
MAITMOHHBIX MOeJieil 00yUYeHUs U MeKIpeaMeT-
HOI'0O B3aMMOJENCTBUS.

7. UHTerpauyuna negarornyecknx
1 NHGOPMALMOHHDbIX TEXHOJOTMIA

Ha MocKoBCKOM MeXXIyHAPOISHOM CaJioHe 06pas3oBa-
Hua (MMCO-2018, 18—-21 anpena 2018 roga) ma Mu-
HucTepcKkoM dopyme Ha Temy «Ilesb ycToHUumMBOTO pas-
BUTHSA 4: TJI00ATBHBIN UAJIOT IT0 BOIPOCAM IIPUMEHEHUS
HUKT B ob6pasoBaHUM» GOJBIIUHCTBO YUACTHUKOB IHC-
KYCCHUU OTMETUJIN, YTO B UG POBYIO DIIOXY IIPOUCXOTUT
aKTUBHAA WHTeTpanus WHHOBAIIMOHHBIX TEeXHOJIOTHM
B 00pasoBaHuUe, TO3BOJIAIONTAA PA3BUBATD TEPCOHUMDUITI-
POBaHHOE aJanTHBHOE 00yUeHe 1 (DOPMUPOBATE 00pa30-
BaTeJbHBIN IPOIlecC, OPUEeHTUPOBAHHBIN HA yUAIIerocs.
B moxymenTtax ®Popyma MOJUYEePKUBAETCA, UTO 3aJI0TOM
3(peKTUBHOTO U pe3yJbTaTUBHOIO uctob3oBanus UKT
cTaHOBUTCA I poBasd IefaroruKa, ImoapasyMeBaoIasi
KPUTUUECKOE MCIIOJIb30BAHNE OTAEIbHBIX 3JIEKTPOHHBIX
KOMIIOHEHTOB B IIeJISAX YAYUYIIEHU NI U3MEeHeHUsA 00-
pasoBaTesbHOTO Iporecca. OOcy:raeHUE YCmouiue02z0
paseumus 4 TpuU3BaHO JyUIlle IOHATH POJIb U 3HAUEHUE
KT rax moriaoro u 3GpQGeKTUBHOIO0 NHCTPYMEHTAa MO-
JepHU3aIUy HAIIMOHAJLHBIX M PETHOHAJIbHBIX CHUCTEM
obpas3oBaHus, U3MEHEeHUA (POPM OpraHusaIuy U Coaep-
JKaHUA 00yueHUs, TOBBIIIeHUA 9 (GEKTUBHOCTH CUCTEM
IpodeccuoHaIbLHOTO Pa3BUTUS PAOOTHUKOB cepbl 00-
pasoBanusa u T. 1. [21].

WHuTerpanmus TpakTyeTcAa HaAMH KaK MaKCUMAaJbHO
MIPOAYKTUBHOE MCIIOJb30BaHNE AUAAKTUUECKUX BO3MOK-
HOCTell KaK MHDOPMAIIMOHHBIX, TaK U IeJaroTUYeCKUX
rexHoJsioruii B UT-o6pasoBaruu. OTMeTUM PsAL METOH0-
JIOTUYECKUX ITOJIOMKEHUN KOHITIIINN:

e JIMKBUIAIUSA IINPOKO PACIPOCTPAHEHHBLIX IIPe[-
CTaBJIEHUU 00 9JIEKTPOHHBIX YUEOHUKAX KaK dJIeK-
TPOHHBIX TIEPEBOPAUMBATEIAX CTPAHUIL YIeOHUKA;

o MUAAKTUYECKOE U METOAUYECKOe OCMBICJIEHUE
MPUHIUTINAIBLHO HOBOW (POPMBI MCIIOJH30BAHUS
0P, 3JeKTPOHHOM SHIIUKJIOMEANN U IP.;

e IIEPECMOTP METOMOJIOTUUECKUX U METOAUUECKUX
OCHOBAaHUI OTHOIINEHUN: «y4eOHUK — KOMIIbIO-
Tep», «yueOHUK — wuH(GOPMAIMOHHAS Cpena,
«y4eOHUK KaK OJUH U3 KOMIIOHEHTOB pacIipeie-
JIEHHOTO KOHTeHTa WH(MOPMAIIMOHHOU CPEeIbI»,
«yueOHUK — O00y4YaeMbIii», «yueOHHK — CaMo-
CTOATeNbHASA OeATeJbHOCTh 00yuaeMoro B pac-
mpeneieHHOM KOHTEHTE» ;

e ONTUMUBAIUA 00PA30BATEJIHLHOTO IIPOIlecca B IIIH-
POKOM CMBICJIE HA NMHCTPYMEHTAJILHOM YPOBHE IPU
npoexkTupoBanuu UT-ob6pasoBanus.
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IIpenmonaraeMbIM pe3yabTaToM (MOXKET OBITH, HIE-
aJTbHBIM) WHTErpanuu WHGOOPMAITMOHHBIX W TeIaroTu-
YeCKUX TEXHOJIOTUN BUIUTCS CO3JAaHUE OOIeHAyUHOTO
(yHIaMEHTaJIBFHOTO MHCTPYMEHTAapU A, aJJeKBaTHO U YHU-
BEPCaJIbHO MOJEJIMPYIOIIEro Bce MefarornyecKue CUTy-
aruu yuebHoro nporecca B UT-oopasoBanum. Jpyrumu
CJIOBAMM, MHHOBAI[MOHHON AUAAKTUYECKON 3amaueil nH-
Terpanuy B HaIllell TPAKTOBKEe BUAUTCA Iepexon Ha (op-
MUPOBaHNE ODIIeHAYUYHOM TeXHOJOTMUYECKOH KYJIbTYPhI
MaTreMaThuuecKkoro mogeauposanus T-o6pa3oBaHus Kak
CcBO€ero poja (pusocopuu GopMuUPOBaHUA U MCIIOJIH30Ba-
HUS YeJIOBEUeCKUX 3HAHUM, a 9T0 (DaKTUUECKU CTPYKTypa
TEOPEeTUYECKOM MOJe/IN PACIPeeIeHHOTO KOHTEHTA B H-
dopMaIlMOHHOM cpejie: BeO-pecypca u MHTEPHET-pecypca
00pa3oBaTeIbHOTO IPEJHASHAUEHU .

8. MeHAOTCA NnepgarornyecKkne TexHonornm

Br160p MHHOBAIIMOHHBIX TeXHOJOTUH HOJMKEH OIpe-
IeJIATHCS TaKiKe C yUeTOM:

e COIIMAJLHOTO 3aKasa;

e TOCYJapCTBEHHOTO 3aKa3a, BEIPAKEHHOTO B T'OCY-

MapCTBEHHBIX JOKYMEHTaX;

COBPEMEHHBIX MOCTUKEHUN HAYKU O UeJIOBEKe;
IIepeZoBOTO TeIarornyecKoro OmbITa;
cOOCTBEHHOTO TTPO(ECCOHATBLHOTO OIBITA, UHTY-
UMY, TBOPUYECTBA PYKOBOAUTEJE U YUUTEJIeH;

e aHaJM3a Pes3yJIbTaTOB U IIpoliecca PyHKITMOHUPO-
BaHUA 00Pa30BATEIbHOTO YUPEIKIEHU.

OTMmeTuM pAL 0COOEHHOCTEH MeJaroruyecKmux TeX-
HOJIOTUH KaK CaMbIX HAYKOEMKUX TeXHOJIOTU, HAlIpaBs-
JIEHHBIX Ha ()OPMUPOBaHUE 00pPa30BATEIbHBIX U OOIIe-
KYJbTYPHBIX KOMIIEeTeHIIni, mpomnucauuabeix B PI'OC,
o0ecreunBaOIINX NHHOBAIIMOHHBIE MYHKIIUY YUUTEJ S
10 JOCTMKEHWI0 KauecTBa oOpasoBaHudA. Ilegarormue-
CKUe TeXHOJIOTUU — 3TO 0COOBIH BU TPOodecCuoHaTbHOMN
IeATeJTbHOCTH KasKIOTo IpemozaBaresnda. OBiameHume
TeXHOJIOTHeN AOCTYyIHO JIOAAM, JIIOOOMY 4YeJIOBEKY,
BOBJIEUEHHOMY B [eATEJNLHOCTh, 00JIaJaloIleMy OIpe-
JAeJI€eHHBbIMU JIMYHOCTHBIMM M [OE€JIOBBIMMN KadyeCTBaMU
U TBOPYECKU OTHOCAIIEMYCS K BTOH JeATEeJHHOCTH.
daxkTUUeCcKU Ka)KIbIA Imemaror (GopMHPYeT caM ceds
B IIPOIIECCe OBJIAJEHUS MeIarornyecKOll TeXHOJOTHe.
IIo muenuio B. M. MonaxoBa, memaroruueckas TeXHO-
JIoTHs, KaK aJbTepHATUBA (DOPMATHLHOMY 00pa30BAHUIO
¥ OCHOBA CYII[ECTBEHHOTO YCHUJIEHHUS POJIK 00yUaeMbIX
B yueOHOM IIpolecce, UHTErpajtbHO (GOPMUPYET HOBOE
IefaroruvyecKkoe MullnieHue yuurend [21].

Ham mpepcraBisgeTcda, uTO NpuUMeHEHUE HOBBIX
TearornyeCKUX TEeXHOJIOTUH Ha OCHOBE WHTETPAIluu
¢ HGOPMAITMOHHLIMY TeXHOJOTUAMU:

e AKTWBHO BOCTPEOYeT IICUXO0JI0TO-Ie[arOTHYECK Y0
KOMIIETEeHTHOCTDb YUUTEJA U IPOAYKTUBHO CII0CO0-
CTBYeT Pa3BUTHIO ero IPodecCHOHAIBHOTO MacTep-
CTBA ¥ TBOPUYECTBA B YCJIOBHUSX HCIOJb30BAHUSA
uHopmanoHHbIX pecypcoB UT-o6pasoBanus;

e UHTErpaJbHO (hopMUPYET MHHOBAIIMOHHOE Iefa-
TOTUYECKO€e MBINIJIeHVEe YUnTess, nbo Bce MHHO-
BAI[MOHHOE MUMeeT TeXHOJOTUUECKYI0 IPUPOLY;

e CIIOCOOCTBYET CYIIIECTBEHHOMY YCHUJIEHUIO POJIU
00yuaeMbIX B y4eOHOM IIPOIIECCE, CO3TAET YCAOBUA
[IJIST PA3BUTHUS BCeX CTOPOH JIMYHOCTU 00yUIaeMoro;

e oIpeesisieT U 3aJaeT «pabouee MCCJIEHO0BATENb-
cKoe moJie yuuteas» [19], B KoTopoM IpPOEKTH-
pyeTcs, OPraHU3yeTCs, PeasudyeTcsa U TPOXOAUT
Bech yueOHBIN IIpoIlecc.

9. I3meHsAI0TCA cpefCcTBa Negarornyeckoi
1 npodeccroHanbHOll KOMMYHUKaL

O6pasoBaTeIbHYIO CETh MOYKHO OIIPEJEIUTh KaK CO-
BOKYIIHOCTDH CYy0'bEKTOB 00pa30BaTeILHON AeATeIbHOCTH,
TPEIOCTaBISIONINX APYT APYTY cOOCTBEHHbBIE 00pa3oBa-
TeJIbHBIE PECYPCHI C IeJIbI0 MOBBIIIEHUS Pe3yIbTaATUBHO-
cTU 1 KauecTBa oopasoBauus. CeTeBoe B3anMOAeiCTBIE
B 00pasoBaHUUM — BTO COBMECTHAs AEATeJbHOCTH 00-
pasoBaTeJbHBIX YUPEXICHUM, HAllPaBJIeHHAs Ha IIOBbI-
IIIeHVe KauecTBa O0yUeHUA U 3aKII0UAIOIIAACA B OOMeHe
OIMBITOM, COBMECTHOII paspaboTKe W HCIIOJb30BaAHUU
VHHOBAIIMOHHBIX METOANYECKUX U KaJPOBBIX PECYPCOB.

PaszButue TexHOJIOTUII COTPYAHUYECTBA U COTBOP-
yecTBa B 00pPa30BATENBLHOM IIPOIlECCe, BBHIMOJHEHUE
KOJIJIEKTUBHBIX IPAKTUYECKUX PAa3paboTOK B M3y4aeMOm
npodeccuoHaNIbLHOM 00JaCTH ¢ 0043aTeIbHBIM TPOXO0MK-
JeHWeM TIIOJTHOTO ITMKJA OT 3aMbICJa M0 ITOCTAaHOBKU
meJiei, HayYHO! IpopadboTKM, AIIPOOAIIMH U IOy YeHI I
MPaKTUYECKUX PE3YJbTATOB — 9TO OCOOEHHO aKTyaJlb-
HO TpU TPOPUILHOM OOYUYEHUM HaA CTapIleil CTymeHu
oboyuenusi. Hanmpumep, siaexkTpounuoe (e-learning),
OUCTAHIMOHHOE, OTKPBITOE U APYyrre WHHOBAIIMOHHBIE
BUIBI 00PA30BaHWs IPUBHOCSAT HOBBLIE, OTJMYHBIE OT
TPAAUIIMOHHBIX, CIIOCOOBI KOMMYHHMKAIlUW B oOpa-
30BaTeNqbHBIN mporecc. I[Iupokoe pacmpocTpaHeHUe
TOJIYUYUJI MACCOBBIE OTKPBITHIE OHJIAWH-KYPCHI (COKP.:
MOOK; aura. Massive open online courses, MOOC).
MOOK — of6yuatomiuii Kypc ¢ MacCOBBIM MHTEPAKTUB-
HBIM y4YaCTHueM C IIDUMEeHEeHUeM TeXHOJIOI‘I/Iﬁ 9JIEKTPOH-
HOT'0 00YYEHUS ¥ OTKPBITHIM JOCTYIIOM Uepes MHTePHET
[22], dopma mucranmmOHHOTO OOpasoBaHuA. «HoBBIE
KOMMYHUKAIINY, KOTOPbIe BOBHUKAIOT BCJEICTBUE HC-
MOJIb30BAHUA UHMOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOTH, TPeOYIOT HOBBIX KAUEeCTB OT BCTYIIAOIUX
B HUX 00pas3oBaTebHBIX Cy0beKTOB» [23]. B KauecTBe
JMOIIOJIHEHUHM K TPaAUIIMOHHBIM MaTepuajaaM y4eOHOTO
Kypca, TaKUM KaK BHUE0, UYTeHNe U JOMAIIIHNe 3aJaHus,
MAacCOBbIe OTKPBIThIE OHJIAWH-KYPCHI Jal0T BOBMOYKHOCTD
KCII0JIb30BATh MHTEPAKTUBHBIE (DOPYMBI II0JH30BATE-
Jieil, KOTOpbIe IIOMOralT CO34aBaThb U IONIEPIKUBATH
coo0IIIecTBa CTYZEHTOB M IpemojgaBareieii [24—26],
OpraHM3aIy MOBLINIEHNS KBATUDUKAIINY, TTOJTYUeHUT
JIOTIOJIHUTEJIHLHOT'0 00pa30oBaHUA U T. [I.

10. MeHstoTCcA Tpe6oBaHNA K QYHKLNOHaNbHbIM
06s13aHHOCTAM NpenogaBaTens B YCOBUAX
peanusayum Tpe6oBaHnin HoBbix ProC

OByaeHre yuuTeJIeM COBPEMEHHBIMU IIeJarorude-
CKMMHU TeXHOJIOTUAMU, KaK 1 obJajganue J1060i TeXHO-
Jjorueii, TpedyeT He TOJbKO 3HAHUI, HO M MHOTOKpAT-
HBIX YIPa:KHEeHUUN U MelCTBUII B CO3NAHHBIX YUUTEJIEM
MozensaX obyueHus. [JlaBHas cpefu HUX — MOeJ]b
cydobeKkTa obpasoBaHus. Ecim memaror mpusHaer
U BUIUT BCE CTOPOHBI CyOBEeKTa 00pasoBaHUSA, TO €ro
TeXHOJIOTHsI 00yueHUs OyJeT WHHOBAIIMOHHON — Kak
TIOWICK HOBOTO BHYTPH, KaK BKJIOUEHNE B JelicTBUE He-
MCIIOJB30BAHHOTO paHee MOTEHIIMAIA TEeXHOJIOTHUI 00Y-
uyeHnusi. VI Torga memaroruvyecKuil mpoiecc MMeeT MHbIe
yenu, uHOE colepicaHue, WHbIe Memodvl U, TJIaBHOE,
WHOH pe3yabmam, B 1eJIOM UHble MeXHONL02UU.

OcosHaHMe HOBBIX Ilejiell W IIeHHOCTell o0pasoBa-
HUsI, HOBOE IIOHNMAaHVe 00pa3oBaTeIbHBIX PE3yIbTaTOB
[4, 18], ompemensafoninx KauecTBO 00pa3OBaHUA B €TO
COBPEMEHHOM B3BYYAHHUM, aKTyaJU3UPYIOT HPOOIEeMY
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GopMUPOBaAHUA TOTOBHOCTU YUHUTEJNSA K MpPodeccuo-
HaJLHOM IIeJarormueckoil JedATeJbHOCTH B COBPEMEH-
HOM 006pas3oBaTeJIbHOM YUPEKIEHUH, ero TOTOBHOCTHU
K WHHOBAI[MUOHHOUN AEATEeJTbHOCTH B WHMOPMAIIMOHHO-
00pasoBaTeJbHON Cpejie.

HamnpasienHocTh 00pa3oBaTeJbHOTO IIpoIlecca Ha
NOCTHKEeHVEe YKa3aHHBIX I[€HHOCTHBIX OPUEHTUPOB
obecrieunBaeTCsA CO3LaHNEM YCJIOBUH JIA CTAHOBJIEHUS
y yyammxcsa KOMILJIeKca JUYHOCTHBIX U MeTalpeaMeT-
HBIX YUeOHBIX OeHCTBUI OZHOBPeMeHHO ¢ (GOpPMUPOBA-
HUEeM IpeaMeTHbIX yMeHuii. TpeboBaHUA K pesyIbTaTaM
peCTaBJIEHBI ONIMCAHUEM IIPEMETHBIX, METAIIPEIMET-
HBIX U JUYHOCTHBIX PE3YJIbTATOB 1 KOHKPETU3UPYIOTCA
B IIPMMEPHBIX OCHOBHBEIX O6paBOBaTeJII:HI:xIX mporpamMmmMmax
B BHUJe IIJIAHUPYEMBIX Pe3yJbTAaTOB IO YUeOHBIM IIpPEe[-
MeTaM, Pe3yJIbTAaTOB OCBOEHUSA MEXKAWCIIUILINHAPHBIX
mporpaMM (IporpaMMbl PasBUTHUA YHUBEPCAJIbHBIX
yueOHBIX OelcTBUH, mporpaMmbel «PadoTa ¢ TeKCTOM»

u ap.).

3aKkno4yeHune

O0111e BBIBOABI, KOTOPBIE MOYKHO CAeJaTh U3 IPO-
BeJIEHHOT'O MCCJIeJOBAaHMA, TAKOBHI.

PasBuTue mMuBUIUBANUU BHOCUT U OyIeT IPO-
IOJIKaTh BHOCUTH B OOpasoBaHUe OIpeaeeHHbIE MU3-
MEeHEeHUs, HO IpHu Ji000f MOAepHU3AINU, Pa3BUTUMH,
COBEPIIIEHCTBOBAHNY 00Pa30BaAHMS U3MEHEHMUS JOIMKHBI
OBITH CUCTEMHBIMU ¥ OPUEHTUPOBAHHBIMY HA COBEPIIIEH-
CTBOBaHME U Pa3BUTHE 00Pa30BaTETbHON JeATEIHLHOCTHI
Ccy0'beKTOB 00pa30BaHMs:

® 80-nepsvlxX, CUCTeMHble M3MeHeHusa B o0pasoBa-

HUU JOJIKHBI HAUMHATECS C KOPPEKITUH 1eJIerroIa-
raHud U Jajiee IocaefoBaTeIbHO 3aTPparuBaTh Bce
OoCTaJIbHbIe KOMIIOHEHTHI METOJUYECKOH CUCTEMBbI
o0yueHusd (IIpm 9TOM HUKaKasA (PparMeHTapHOCTb
¥ BHECHCTEMHOCTH, a TOYHee, 0ECCHCTEMHOCTD,
TIPOCTO HEJOIIYyCTUMBEI);

® 80-8mMOpbLX, BCe WHHOBAIIMU, IPEKIEe BCETO,
MOJIKHBI ITPOEITMPOBATHCSI HAa 00pPasoBaTeIbHYIO
IeATeJHbHOCTh Cy0heKTa 00yueHus ¢ 00A3aTelb-
HBIM HCCJIEJIOBAHUEM CTEIeHU MOJIOMKUTEIbHOTO
BJIUSHUSA WX HA KayecTBO 00pas3oBaTeIbHBIX
pe3yapTaToB, AOCTUIraeMbIX B YCJIOBHUAX 3TUX
WHHOBAIIUY 00yYalOI[MMICS;

* g-mpemvux, HeOOXOMUMBI KOPPEKTHBIE U KBaJIU-
(UIUpPOBaHHBIE HCCIEAOBAHUA MPOPECCUOHAb-
HOW peaKIuu IIpemojaBaTejieii, MeTOLHCTOB,
NUT-crnemuanncros, pabOTHUKOB 00pa30BaTEIbHBIX
yupeskaeHui, 0CO0EHHO B YCJIOBUAX ITU(PPOBU-
sanuu (npum.: oTAeNbHas TeMa AJS TUCKYCCUU)
1 CTAHOBJIEHHUA OTKDPBITOI'O I/IH(I)OpMaIII/IOHHO-
00pa30BaTEJILHOTO IIPOCTPAHCTBA YW UX MHEHUSA
(MHeHUS CHeIUaJNCTOB), Ha uTo emre B 1990-e
ToAbl BHUMAaHUE MUPOBOTO TEJATOTHMYECKOTO CO-
obtectBa obparasa FOHECKO [14]. Bo mHOTHX
BeicTyiieHusax Ha MMCO-2018 rema mudposusa-
U 00pa30BaHMs U MOATOTOBKY ITeIarormYecKux
KaJApoB ObLIa B I[eHTpe BHUMaHuA [21].

Opuenralnus Bceil o0pasoBaTeIbHON CHUCTEMBI
Ha (GOopMHUpPOBAHUE COIMAJBLHO 3HAUMMBIX 3HAHUH
U yMeHHU 0oJiee BCEro OTBeUaeT IapagurMme Komne-
MeHmHOCMH020 00pA306AHUSL, TaK KaK MMEHHO OHU
TO3BOJIAT MOJIOJOMY TeJarory WU ONBITHOMY yUUTe-
JII0 YCIIeIITHO peayim30BaTh cebsd B MpodecCrOHATbLHOMN

nedareabHocTH. OUEeBUIHO, YTO KOMIIETEHTHOCTH, KaK
yMeHre MOOMJIN30BaTh B JaHHON CUTYallUW IOJyUeH-
HBble BHAHUA U MPAKTUUYECKUIN OUBIT, He (GOPMUPYeTCA
CaMOIPOMBBOJBLHO, a TpebdyeT IjesieHANpaBJIEHHON
CUCTEeMaTUYeCKOli paboThl efaroroB U COOTBETCTBYIO-
1ero Metoaudyeckoro obecrmeuenus. OcobeHHOCTH hOP-
MUPOBaHUA NPOodeccuoHaTbHBIX KOMIETEHIIUN B By3e
OIIPeIeIAIOTCSA:

e g0-nepevix, cuenuduKon Oyayiiei mpodeccro-
HAJILHOM JeATeJbHOCTH IIPemojaBaTesis U ¢ yue-
TOM YCJIOBUY MHGOPMATHU3AIN 00Pa30BATEIHHBIX
OpraHu3aInii;

® 80-8MOPbLX, HEOOXOAUMOCTHIO Pe(IIEKCUY U TIPO-
(beccuoHAaIBHOTO PAa3BUTUS U CAMOPA3BUTUSN
mpenogaBaTensa, ocBauBamiero pabory B UKT-
HaCBIIEHHOH NHPOPMAaIMOHHO-00pa30BaTeIbHOM
cpeme. Ha mpakTuke mpemosaBaTesb HE Bcerza
3HaeT, Kak spdexTuBHO HcrmoanszoBaTh MKT,
KaKoe BINSHVE OHU OKAa3bIBAIOT Ha (YYHKIMOHAJ
TIperioiaBaTesis B HHMOPMAIMOHHO-00pa30BaTeNb-
HOII cpeJie, KaKue HOBBIE METOJBI OPraHU3aIluu
00yueHUs AOJIKHBI OBITh HCIIOJb30BAHBI B IIPO-
(eccroHaIBHOU U MENATOTUYECKOIl 1eATeTbHOCTH
uT. I

Mopesb TOATOTOBKY YUUTEJA U IEePETOATOTOBKY I1e-

Iarorm4ecKuX KaJpoB B pycJie BHINIECKA3aHHOTO MOYKHO
peann3oBaTh B HECKOJIBKUX HAIIPABICHUAX.

o Ilepeviii nodxod — «OceoeHue u npumeHeHue
HEKT» — TtpebyeT OT mpemojaBaTessd YMEHUS
OBITH KOOPAUHATOPOM [JI IOBBIMIEHUSA dDGeK-
TUBHOCTH y4eOHO-BOCIIUTATEIbHON PAbOTHI, CIIO-
cobHoCcTU momMoraTh yuaimuMmces npuMesnsats UKT.

e Bmopoti nodx0d — «Ilo3HaHue u oce0eHue 3HA-
Huli» — TpebyeT OT MPemoLaBaTes CIIOCOOHOCTI
IIOMOTaTh ydYallluMcA B ITyOOKOM OCBOEHUU CO-
Iep:KaHud yueOHBIX IPEeIMETOB, IPUMEHEeHUU
MOJIyUEeHHBIX BHAHUM W YMEHWH A PelleHus
KOMILJIEKCHBIX 3a7a4, KOTOPbIe BCTPEUaIoTCs
B PeaJIbHOM MUpe.

o Tpemuii nodxod — «IIpou3sodcmeo 3HAHUL» —
TpedyeT OT IIPeIofaBaTessi CIIOCOOHOCTH IIOMOTaTh
yuamuMmcsa (OyaymuM TpakiaHaM W paboTHU-
KaM) IpOM3BOAUTDH (MOPOKIATh) HOBbLIE 3HAHUA,
KOTOpble HEOOXOAMMBI AJIs KOMGMOPTHOM KU3-
HeleATeJbHOCTH B MHOOPMAIMOHHO-IIU(GPOBOM
MIPOCTPAHCTBE.
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OF PROFESSIONAL ACTIVITY OF A MODERN TEACHER
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Abstract

Under the influence of the general informatization of education, the creation of the information educational environment (IEE)

and the issues of preparing teachers for professional and pedagogical activity are taking place and how its functionality changes in
IEE remain at the center of attention of research. One of the objectives of this article is the attempt of the authors to reveal the
content, features, meaning, role of the concept, the influence of various factors on the functional of the teacher in the conditions
of informatization of education.
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A modern teacher in his work faces a whole layer of problems: from the introduction of the Federal State Educational Standards
to the implementation of the main educational programs, the creation of teaching materials like teaching staff of the Federal State
Educational Standards, the choice of appropriate methods and means of organizing education, etc. A modern educational institution
is required to introduce new approaches to learning, which, along with fundamental training and compliance with the requirements of
the Federal State Educational Standard, provide an information-educational environment. Therefore, the readiness of the teacher for
professional activity is considered by us as professionally and personally significant qualities of a university graduate, as knowledge
and skills in a particular field, and ICT competence as a readiness for innovation activity.

The work emphasizes that the role and importance of the content of the course informatics in the formation of everything
necessary for a full-fledged professional activity of a modern teacher of informatics in accordance with its information culture
and computer literacy, as information and communication technology (ICT) become key elements in improving educational system.
However, the impact of ICT on the result of a teacher’s activity will be qualitative only when ICT have a specific impact on the
content of the components of his professional and pedagogical activity.

The study noted a number of objective and subjective factors that have a significant impact on the ways the teacher works
and the organization of training in the information educational environment, on the content of the components of professional and
pedagogical activity. Thus, the need to purposely train future teachers to work in such an environment is beyond doubt.
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HOBOCTMU

ITnatdopmy Science-ID mnanmpyror 3anmycturb B 2019 ropy

B JlarecTaHCKOM rOCyJapCTBEHHOM YHMBEPCUTETE Ipo-
II71a MOJIOIeKHAs Hay4Has MIKoza «bonblye BBI3OBBI [T
MOJIOfIbIX Y4€HBIX», B KOTOPOJI MPMHAIN y4acTue MOJIOfbIe
uccnenosarenu u cryfentel CeBepo-KaBkasckoro depe-
panbHOro okpyra. OpraHM3aTopoM MepOIPUATHA BBICTYTINI
KoopanHanoHHbI COBET 1O [ieflaM MOJIOfIeK! B HAYIHOM
u obpasoBarenpHoil cepax npu Cosere mpu IIpesnpente
P® 1o Hayke u 06pasoBaHMIO.

B pamkax MeponpuATHA y4acTHMKAM IIKOJBI paccKa-
3a/m o CrpaTermy Hay4YHO-TEXHOJTOTMYECKOTO Pa3BUTHUA
Poccnu 11 0 TOM, KaK MOJIOABIM y4eHbIM 6ortee 9¢pPeKTUBHO
BKJIIOYNTBCA B €€ peajusalyio, a TaKKe COOTHECTU CBOU
MCCTIeOBaHNsA C GONMBIIMMIM BBI3OBAaMM ¥ HAaI[MOHA/TbHBIMU
MIPMOPUTETAMI Pa3BUTHA HayKu. TakyKe OpraHM3aTOpPHI I10-
TEeNVIVICh OIIBITOM ITOTTyYeHNs HayYHBIX ITPAaHTOB, IIOATOTOBKI
HayYHBIX CTaTell, TPeJCTaBUIN IPOEKT «fI B HayKe» 1 HOBbIe
cepBuCHl I1aT$OpMbl A yaeHbIx Science-ID.

«ITnardopma Science-ID mnanmpyercs K 3amycky B 2019
rofy, HO yXe ceifdac o6benuHsier 6omee 6000 MOIOABIX
yueHbIX co Bceit Poccun. HoBble cepBuchl maatdopMel
3HAYNUTENTbHO YIPOLIAIOT XM3Hb YYEHOTO ¥ OTKPBLIBAIOT
BO3MOXKHOCTI 9 (PeKTVBHO OpraHN30BLIBATH CBOIO PabOTY.
Hanmpumep, cepBuc opraHMsanyuy HayIHbIX MepOIPUATHIHA
Ha maardopme Science-ID ympocTuT mpoBeneHme peru-
CTpallM YYaCTHUKOB, (POPMUPOBAHME IIPOrPaMMBI, IpUEM

TE3MCOB JIOK/IAJIOB, 37IEKTPOHHOI PACCBIIKM 110 YYaCTHUKAM
U T. I.», — COOOLMI PYKOBOAUTENb IpoekTa Science-ID
Esrenmnit Maiiep.

ITo ero cnoBam, Ha mIathopMe TakKe ecTb cepBuc «Ba-
KaHCUN», TTO3BOJLAIOIMI B yROOHON ¢opme ¢umpTpoBaTh
U IPOCMaTpUBaTh Hay4Hble BaKaHcuy; cepsuc «KameHmapb
HAyYHBIX MEPONPUATHIT», B KOTOPOM COOMPAIOTCS 1 IyO/m-
KYIOTCSI KOH(epeHIINI, COPTUPOBAHHbIE IT0 00/IACTAM 3HAHNIL,
faTe MpOBefeHNs, pernony u 6onbuiomy BeizoBy CHTP.

IIpenceparens KooppuuanuonHoro cosera Hukmra
Map4eHKOB 3aABU/I, 4TO KpaliHe Ba)XHO B PErmMoHax pac-
CKa3bIBaTb O (PMHAHCOBBIX, PECYPCHBIX, MH(GOPMAIMOHHBIX
BO3MOXKHOCTAX Pa3BUTHUA U TIOAJEPKKM MOJIOABIX YYEHBIX
B Poccun.

«MbI 60/1bIIOE BHUMAHNUE Y/elseM B3alMOJECTBUIO
¢ CoBeTaM1t MOJOABIX Y4eHbIX IO Bceil Poccum, pabote
C KOJIEraMy M3 PErMOHOB. B 3TOT pas B paMKaX IIKOJIBI
y#anoch cobparb 6omee 100 HayuHbIX aupepoB CeBepo-
Kaskasckoro ¢eznepanpaoro okpyra. Hamra 3ajaga 6bi1a He
TO/IPKO MAaKCHMAaJIbHO “TIPOKaYaTbh MOJIOMBIX YUEHBIX TeO-
peTrdecKoit MHpopMaIyelt Ipo MOAIEPKKY MCCIeT0BaHMIT
U IPOJBIDKEHNE HAYYHOI Kapbepbl, HO U IpPefOCTaBUTh
paboTarolue MHCTPYMEHTBI 1 BMECTe BHIPabOTATh IIOAXOMBI
K JeKOMIIO3MINY IIPUOPUTETOB HAyYHO-TEXHOTOTMYECKOTO
pasButua Poccunm», — ckasanm MapueHKOB.

(Ilo mamepuanam gedepanvtozo nopmana «Poccutickoe 06pasosarue»)
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Engineering of Distance Learning

There are different Learning Management Systems
used by universities across the globe for designing and
offering online courses. In this section, we will describe
the main features of the Blackboard Learn system to
engineer distance learning using as an example one
of the courses the author teaches at the University of
Texas at El Paso — MTEDb5318 “Learning Theory in
Mathematics Classroom” (Figure 1).

The author has been using the learning management
systems including Blackboard for designing and
teaching courses in mathematics and mathematics
methods for both pre-service and in-service teachers
as well as graduate and doctoral courses in cultural-
historical epistemology and learning sciences since
2005. As a designer and an instructor, the author
is able to develop the course content, construct
assignments, select ICT resources in connection with
the course goals and objectives, design a system
of monitoring and evaluating student progress,
provide learning environment for student interaction
(individually and in group) and communication using
both synchronous (e. g., chat-room) and asynchronous
modes (e. g., discussion board, blog, wiki).

The Blackboard Learn course environment consists
of three main sets of tools: the Course Menu, the

Information Technologies in Education, 2013.

Control Panel, and the Course Content. The Course
Menu is central for the organization and navigation of
the course and it is located on the left side of the course
homepage. The designer uses the Course Menu tool
to present the key links to the course materials such
as ”"Getting Started”, “Announcements”, “Learning
Modules”, “Assignments”, “Calendar”,” Discussions”,
”Mail”, etc. The appearance and the order of the links
could be customized by the designer using two views
available to users: (1) the list view, which displays
only the top level of course materials, and (2) folder
view, which displays the course materials as a directory
tree. The Control Panel is the course management
tool, which consists of the following features: Content
Collection, Course Tools, Evaluation, Grade Center,
Users and Groups, Customization, Packages, and
Help. The Content Collection is a repository of course
files. Changes made to a file in this area will be
automatically replicated to all of the courses where the
file is used. The Course Tools includes communication,
collaboration, assessments, and other tools available
for use in the course. The Evaluation feature provides
links to Course Reports, Performance Dashboard, and
Early Warning to access the diagnostic information on
student performance (e. g., activity and content usage).
The Grade Center includes links to the assignments
and assessments that need grading and the grade

The article is adapted from: Tchoshanov M. Engineering of Learning: Conceptualizing e-Didactics. UNESCO: Institute for

Part 1: Tchoshanov M. A. Digital age didactics: From teaching to engineering of learning (Part 1). Informatika i obrazovanie —

Informatics and Education, 2018, no. 9, p. 53—62.
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Fig. 1. Screenshot of the MTED5318 course homepage in the Blackboard learning system

book/spreadsheet with students’ grades. The Users
and Groups feature consists of the list of students
enrolled in the course and enables the designer to
organize students into groups. The Customization
helps the designer to manage properties such as course
availability, tool availability, and course appearance.
The Packages and Utilities are used to import, export,
and archive the course. The “Help” feature provides
access to the Blackboard Learn Guide and On Demand
Learning Center. The Course Content includes the
following tools: Build Content, Assessments, Tools,
and Publisher. The Build Content allows the designer
develop the content of the course through uploading
files, folders, posting syllabus, lesson plans, modules,
and making links to external resources such as NBC
Learn, for example. Assessments tool is used to create
tests, surveys, assignments, etc. The Tools include
discussion boards, blogs, wiki, etc. The “Publisher”
provides links to the “Textbook publisher” and its
additional resources such as “MyLab” and others.
All the tools used in the Blackboard Learn could be
categorized into two main groups: (1) interactive
tools and (2) evaluation tools. The Interactive Tools
include announcements (e. g., notifying students about
course events, assignment clarifications, and schedule
changes), blogs (e. g., an online journal or a diary),
calendar (e. g., important events and dates in the
course), collaboration (a synchronous communication
tool including a virtual classroom and a chat-room),
contacts (instructor’s contact information), discussion
board (an asynchronous communication tool for
creating forums), glossary (e. g., a list of important
course terms and definitions), groups (e. g., creating
and managing groups), journals (e. g., similar to

a discussion board with a selective access to view
journal entries), messages (e. g., similar to email),
roster (the list of students enrolled in the class), email
(sending email to students enrolled in the course),
tasks (e. g., assigning as well as defining priority
and tracking task status), wikis (allows students to
collaborate on writing and editing course assignments).
The “Evaluation Tools” group consists of course
reports (e. g., information about students’ activity
and content usage), an early warning system (sending
email to students when the due date, test score, or
other criteria and requirements are not met), full grade
center (a grade book with main course assignments
and tests), needs grading (e. g., items pending for
grading), performance dashboard (an up-to-date report
on students’ activity and performance), pools (e. g.,
a repository for test, quiz, survey questions), rubrics
(e. g., creating a qualitative assessment criteria), safe-
assign/turn-it-in assignments (e. g., self-checking for
plagiarism). The key for the evaluation tools is the
grade center which resembles a spreadsheet and is
designed as a dynamic and interactive tool allowing the
instructor to record data, calculate grades, and monitor
the student progress. It also permits to generate reports
on student performance. The instructor can customize
views and create grading schemas including grading
periods, categories, and columns to present and gather
the desired information.

While designing an online course, the author
uses the didactical engineering approach which was
discussed in Part 1. It includes three major stages:
analysis, design, and construction of teaching
products in order to create an effective learning
environment for distance learning. Let us consider
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each stage in engineering of the MTED5318 course
mentioned above.

The Analysis Stage. At this stage, the designer
builds the foundation for the course through the
study and analysis of standards, teacher competences,
place and role of the course in the program, course
description, texts and materials relevant to the
topic of the course, digital media and ICT resources
applicable to the course goals, teacher misconceptions,
etc. The designer also selects the required textbook
and readings materials as well as defines learning
objectives at the analysis stage. The MTED 5318 is
a semester-long graduate level topic course. It is aimed
to “develop competencies necessary to deal effectively
with mathematics instruction; includes curriculum,
concepts, teaching strategies, and skills necessary to
integrate content and teaching strategies”. The author
selected the topic of “Learning theory in mathematics
classroom” for this course and defined the following
learning objectives. Upon completion of this course
students should be able to:

1) know and understand the guiding principles of

learning mathematics in the classroom;

2) apply the guiding principles in the mathematics
classroom in order to develop students’ conceptual
understanding and procedural fluency;

3) analyze and reflect upon implementation of
the guiding principles in the middle school
mathematics classroom;

4) evaluate effectiveness of learning in the
mathematics classroom using selected ICT
resources.

Through the extensive and careful analysis of
available resources and materials relevant to the
topic and learning objectives of the course, the author
identified the following required texts for the course: 1)
National Research Council (2005). How students learn
mathematics in the classroom. M. Suzanne Donovan
& John D. Bransford, Eds. Washington, DC: The
National Academies Press (available on-line at: http://
books.nap.edu/catalog/10126.html) [1]; 2) Boaler, J.,
& Humphreys, C. (2005). Connecting Mathematical
Ideas: Middle school video cases to support teaching
and learning. Portsmouth, NH: Heinemann [2].

The Design Stage. This stage focuses on the
development of student learning pathway based on the
learning objectives defined at the analysis stage. At

the design stage, the instructor is primarily concerned
with the connection between the learning objectives,
the course content, and the assessment of learning
outcomes. It order to achieve the seamless connection,
the instructor carefully designs and selects the major
course activities, assignments and course deliverables.
The assessment of learning outcomes in connection
with the learning activities and assessment is shown
in Table 1.

The Construction Stage. This stage is built on the
design stage and aims at the selection and development
of particular teaching products including but not
limited to syllabus, modules, lessons, assignments,
ICT resources, etc. It also aims at creating an effective
online learning environment. The syllabus is the key
document defining the course objectives, its content,
requirements, and assessment. Structurally the
syllabus may include the following components: title
and description of the course; contact information
about the developer/instructor of the course, including
virtual office hours; learning objectives; connection
between the objectives of the course, its content and
assessment; textbooks and reading materials used
in the course; schedule of classes and activities; list
of course assignments; grading scale, rubrics, class
participation requirements; software requirements;
professionalism and academic integrity statements.
The course content for the MTED5318 includes eight
problem solving activities aligned with reflections on
eight video cases of the middle school mathematics
classroom, five chapters from the required text on
“How Student Learn” with corresponding chapter
tests, analysis and reflection on five selected ICT
resources, four lesson plans for selected activities with
classroom teaching and videotaping, a collection of
student work, and participation in class discussions.
There is a mixture of individual and group activities
in the course. Problem solving as well as lesson plan
design, teaching, and classroom videotaping are
group activities whereas reflections, chapter tests and
participation in discussions are individual activities.

At the construction stage, the designer uploads
the course content into the LMS and selects the main
interactive and evaluations tools to support and
monitor student learning over the course duration. The
author usually uploads the course materials two weeks
prior to the beginning of the class so the students have

Table 1

Connecting learning objectives, learning activities, and learning outcomes

Learning Outcome

Achieved by

Measured by

To know and understand the guiding principles
of learning mathematics in the classroom

Readings and reflections
Participation in discussions

Concept Test
Participation Checklist

To apply the guiding principles in the mathemat-
ics classroom in order to develop students’ con-
ceptual understanding and procedural fluency

Applying activities in the classroom
Participation in discussions

Lesson Plan and Video of Lesson
Participation Checklist

To analyze and reflect upon implementation
of the guiding principles in the middle school
mathematics classroom

Reflections on video cases
Participation in discussions

Written Reflection
Participation Checklist

To evaluate the effectiveness of learning in
mathematics classroom using selected ICT
resources

Reflections on ICT enhanced activities
Participation in discussions

Written Reflection
Participation Checklist

54
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Customization

Packages and Utilities )
My name is Mourat Tchoshanov (my signature is mt) and | am your instructor for this course.

Help
Welcome to intellectually engaging and challenging course!

Below is important information to help you get off to a good start:
= Your first task in this course is to carefully study the Course Syllabus. Please, note that this is not a self-paced course. You must
participate in assigned discussions and complete all assignments on time, as outlined in the Syllabus.

= The Blackboard course software operates on Central Time. Therefore, if the due time for an assignment or discussion posting is 11:59 PM
Mountain Time, the cut-off time in the course software will appear as 12:59 AM CT.

= All attachments you upload to assignments, discussion postings, or email messages must be either MS Word documents (.doc) or Rich
Text Format (.rtf) files. If | cannot open the document, then it cannot be graded.

= You must use your UTEP e-mail address in order to receive all communication regarding your course and other issues from UTEP. If you
are enrolled in this course you already have an e-mail account created for you. If you do not remember your UTEP email address and
password, please call 915-747-5257 or go to Get your UTEP Miners E-mail NOW! Please, do get into the habit of checking this regularly
since you will use your UTEP e-mail account to contact your instructor and fellow students. UTEP also sends all administrative and
financial information to your UTEP e-mail account so it is important that you know your login information and check the e-mail regularly.

= If you have any questions or problems with technology issues related to this course, please contact the UTEP Helpdesk.

Again, welcome to the class!
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Fig. 2. Screenshot of the “Getting Started” message for the MTED5318 course

one, how many unit squares are in the colored border
of the grid? Explain your method.

an access to view the syllabus and major requirements
of the course. The students may also need an extra
time to order the required texts for the course. The
“Getting started” feature at the course menu is an
important step in the beginning of the course where
the instructor introduces himself/herself and sends
a welcome message and an invitation to the course.
The “getting started” message may also outline the key
information for students to help them get off to a good
start such as friendly suggestions, communication and
software requirements, support system, etc. (Figure 2).

One of the central course assignments is problem
solving, analysis, reflection, lesson planning and
teaching based on the selected video cases of the middle
school mathematics classroom. This assignment is
a connected set of activities that addresses the learning
objectives of the course and outlines the student
learning pathway. It consists of the following steps:

1) pre-video problem solving activity;

2) during-video analysis of the didactical situations

occurring in the video;

3) post-video reflection;

4) post-video discussion;

5) video-based lesson plan development;

6) pre-teaching conference;

7) teaching and videotaping the lesson;

8) reviewing and analyzing the classroom video.

The first step is to involve students in solving the
problem that later they will watch in the video. Let
us consider the “Border problem” from the first video
episode as an example. The instructor divides the class
into small groups to work on the following activity:

Fig. 3. Border problem (version 1)

Problem 2: How many unit squares are in the
colored border of the grid below (Figure 4)? Explain
your method.

Fig. 4. Border problem (version 2)

Problem 1: Using the 10 by 10 grid (Figure 3),
figure out without writing and without counting one by

The groups post their solutions and explanations
on the discussion board. The whole class has a chance
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to comment on the posted group solutions before the
next online session where the instructor provides an
access to the video case (Figure 5).

Teacher: So, uh, what | thought, right

here is a ten-by-ten grid and what I'd

ke you to do mentally is figure out

‘without counting one by one, how many

squares are in the colored-in portion?
squares?

Fig. 5. Video case based problem solving activity

“During-video” activity includes an element
of gamification. The game-based learning activity
designed for this assignment is called “Didactical
Chess”. The objective of the game is to watch the
video case until the pause point purposefully selected
by the instructor, analyze the situation, come up
with the most effective didactical move, and justify
why the selected move is the most effective with
regard to student learning. Below are the steps of the
game. First, the designer/instructor carefully selects
the didactical situation(s) in the video that include
teachable moments, such as student ways of problem
solving, student misconceptions, student questions,
etc. The designer includes the pause point in the video
track. The students watch the video until that very
point and during the pause they individually work on
the “Engineering of a didactical move” chart which
includes the following segments:

1. Analyzing the situation:

a) analyze the content;
b) analyze the teacher action(s);
c) analyze the student action(s);
d) analyze the classroom environment.
2. Designing possible didactical moves:
a) define the didactical task;
b) identify the main factors impacting the
potential move(s);
c) list possible didactical moves.
3. Selecting the move and constructing the next
didactical situation:
a) select the most effective didactical move;
b) justify why it is effective;
¢) construct a similar didactical situation.

The main purpose is to come up with the next most
effective move, if they were teachers in the video.
Students can rewind the video back but they cannot
continue watching the video until they submit the
response. The most intriguing part for the students
after completing the response is to watch the teacher

action in the video case. It usually happens that few
students might come up exactly with the same move
as in the video. The designer/instructor usually
selects one didactical situation per video case. The
“Didactical Chess” activity involves teachers in
zooming into details and dissecting the “molecular”
didactical situations into “teaching atoms”. Good
teaching is about being able to conduct microscopic
analysis of teaching craft and, based on this analysis,
to understand how to effectively engineer student
learning. After all, ‘the devil is in the details’. The
post-video activity includes an individual student
reflection on the entire video case. The sequence
in the video lesson included the following events
(adapted from Boaler & Humphreys, 2005): the teacher
collected “wrong” answers to the “Border Problem”
and asked students’ reaction and thinking about the
incorrect answers; the teacher collected different
methods for thinking about the correct solution; the
teacher gave a method from the previous day’s class
and asked students to make sense of it geometrically;
the teacher initiated the discussion of the similarities
and differences between methods; the teacher posed
a question about shrinking the square to a 6-by-6 grid
and there was some discussion of the proposed student
answers. The reflection was supported by the following
guiding questions subdivided into four main areas: (1)
the activity, (2) the teacher; (3) the students; (4) the
classroom environment [2].

The Activity section includes the following
questions for reflection: What were the mathematical
tasks of the lesson? How did they follow from the main
activity? What do you think about each of the events in
the lesson? What do you think about the progression of
the events? What mathematics means did each of them
suggest? What were the decision points in the lesson
that had changed the flow of the activity and when
did they occur? Were there any didactical situations
in the lesson you would have approached differently?
What mathematical content and mathematical process
did the lesson address? Where could this lesson go
from here? What could students work on during in
the next lesson?

The Teacher section of the reflection consists of
the following questions: How did the teacher respond
to student’s different methods? How did the teacher
capitalize upon student’s diverse way of thinking? How
did the teacher gather information from the students?
What kinds of information did she gather? What would
you have done differently if you were the teacher?
At which didactical situations would you have made
different decisions and why?

The Students section includes the following
questions: What did students learn in this lesson? Do
you think it was different for different students? How?
Why? What were the various roles students played in
the classroom? What different things were the students
required doing? What questions did students ask?
Which students were contributing or not contributing
to the discussion?

Finally, the Environment area of the reflection
includes the following set of questions: What classroom
norms did you see in this class? What do you think
the teacher had done to set up these norms? How was
the classroom arranged? What materials were used



3APYBEXHbIA OMNbIT

and which role did they play? What in the classroom
environment made the mathematics more visible?

After the students submit individual reflections,
the instructor invites them to the post-video discussion.
An example of the invitation to the discussion on video
cases consisting of the “Border Problem” is presented
below.

“Dear All,

It took me a little longer to read first two
reflections. At the same time, I have had enough time to
think how to respond to the issues that were challenging
to the most of you. Based on your reflections, I feel that
many of you enjoyed watching Cathy’s teaching. I did
too. Particularly, I value her way of engaging students
in learning and understanding of challenging topics
in algebra such as pattern generalization, concept of
variable and notion of proof. The first comment I would
like to make is don’t shy away from digging deeper
in the content. After all, this is a class on learning
mathematics.

Now, let me share my observations on some of
the important content-specific issues related to video
cases 1 and 2. The ideas of a pattern generalization
(video case 1) and a variable (video case 2) are key
concepts. In video case 2, Cathy nicely pushes students
to use letters in order to come with an algebraic
expression for Joe’s case. I wish Cathy would make
a very important distinction in the role letters play in
algebraic representations. Letters could play a dual
role: for example, in an equation 4x — 4 = 36, x is
unknown, in a function y = 4x — 4, x is variable. The
case when x is variable takes care of students’ confusion
on the question “What is staying the same and what
is changing?” “4” is staying the same as a number of
sides for any square as well as “-4” stays the same
because you always have to take off four overlapping
unit squares in the corners, and x is changing (it could
be 10 for the case of 10x10 square, it could be 6 for
the case of 6x6 square, it could be 100 for the case of
100x100, and so on ). Understanding what is a variable,
also addresses the question “How might you explain
to students when another variable is needed?” In one
of the episodes, Pam suggested to use two variables s
and n=s-2 for the side lengths. How would you address
this issue?

At the same time, in the expression y = 4x — 4 we,
indeed, have two variables: an independent variable
x — the number of unit squares on one side of a given
square, and a dependent variable y — the total number
of unit squares on the border of a given square. So, if
x=10, then y=36. If x=6, then y=20, and so on. If so,
do we need two independent variables in this case!?
Does this make sense to you? If your answer is “yes”,
explain why? If “not”, share your concerns, please. mt"™”

Through the invitation, the instructor encourages
the students to dig deeper into the important
content-specific issues addressed in the video case.
Unfortunately, some of the middle school teachers
have a tendency to use a general and descriptive
way of reflecting on video cases. Some of them shy
away from the content. Instructor’s role is to engage

mt — course instructor’s signature (abbreviation of the
author’s initials).

the students into the content-focused discourse and
sustain the focus throughout the discussion. After
the individual participation in the discussion, the
students work in groups on developing the lesson
plan based on the same video case. When the draft
of the lesson plan is ready, the group submits it to
the instructor and requests a virtual office hour to
conduct a pre-teaching conference. The instructor
holds a synchronous conference with the group via chat
room or Skype and provides a feedback on the lesson
plan developed by the group. The second synchronous
post-teaching conference is conducted after the group
has taught the lesson and submitted the videotape to
the instructor. The post-teaching conference concludes
the engineering of teacher learning cycle: teacher
learning — lesson planning — teaching practice —
student learning (Figure 6).

Teacher

Learning

Analysis Design

Engineering
of Teacher
Learning

Student
Learning

Lesson

Planning

Quality Control Construction

Teaching

Practice

Fig. 6. Engineering of teacher learning cycle

Another activity used in the online MTED5318
class is an analysis and reflection on selected digital
interactive ICT resources. For example, in order
to achieve the course objective — “To evaluate
effectiveness of learning in mathematics classroom
using selected ICT resources” — students are assigned
the task: “Explore the e-example, “Understanding
Distance, Speed, and Time Relationships Using
Simulation Software” (Figure 7: http://standards.
nctm.org/document/eexamples/chap5/5.2/index.htm).
Set up several trials using the simulation applet.
You may try out this activity in your own classroom.
Evaluate the effectiveness of this activity in promoting
student learning. Reflect on the following question:
what big ideas about functions and representing
change over time students learn while working on
this activity?”

Throughout the course activities, the instructor
continuously encourages students to focus on the
content and develop their pedagogical knowledge and
skills. Another way to emphasize the importance of
content-specificity is to construct and provide rubrics
for the students’ reflection and participation in the
discussion. An example of such a rubric is presented
in Table 2.
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each runner using

to run the simulation.

Set a starting position for the runners by dragging their icons along the tracks. Change
the direction they face by clicking once on their icons. Set the length of the stride for
the controls on the lower left. What do you think the race will look
like? Who will go farther in 100 "seconds"? (Note: It's convenient to call the units of time
"seconds” for discussion purposes, although the simulation runs much faster.) Click Go

]
Fig. 7. Screenshot of a digital interactive learning resource
Table 2
An example of the rubrics for assessment of students’ reflections and discussions
Quality High Good Satisfactory Poor
4.0 Points 3.0 Points 2.0 Points 1.0 Point
Completeness | Responds to all Responds to most Responds to few Responds to one
questions questions questions question or does
not respond a single
question
Clarity The main idea stands The main idea is clear The main idea is The main idea is

and Details

out and is supported by
detailed and content-
specific information

but the supporting
information is too
general

somewhat clear but
there is a need for more
supporting information

not clear. There is
a seemingly random
collection of information

or spelling distracting
reader’s attention

grammar or spelling
that distract the reader
from the content

Accuracy All supportive facts are | Almost all supportive Few supportive facts are | No facts are reported or

reported accurately facts are reported reported accurately most are inaccurately
accurately reported

Resources All resources used Most resources used Few resources used The resources used for
for quotes and facts for quotes and facts for quotes and facts quotes and facts are less
are credible and cited are credible and cited are credible and cited than credible (suspect)
correctly using APA correctly using APA incorrectly and cited incorrectly
format format

Grammar No errors in grammar One or two errors in Three of four errors in More than 4 errors in

grammar or spelling
that distract the reader
from the content

grammar or spelling
that distract reader’s
attention from the
content
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At the end of the semester, the students develop
an e-folio, which includes all the major assignments
for the course including problem solving, reflections,
chapter tests, lesson plans, classroom videos as well as
students’ contribution to the class discussions.

In Lieu of Results

The students’ course evaluations conducted at the
end of the semester reflect the level of intellectual
challenge, as well as benefits the course offers for both
pre and in-service teachers enrolled in the class. Below
are the samples of students’ evaluations.

“This course has been a great experience for
me. It was challenging and thought provoking. The
assignments have been challenging too and have
addressed mathematical topics that will contribute
to enhancing my teaching perspective and experience.
The course was well facilitated. The teacher provided
ample time and instruction for the assignments to be
understood and completed. I can definitely say that
I have enjoyed being the part of this online course.”

“This course was extremely rigorous! It is
absolutely the best course I have taken at the UTEP®
and should be a mandatory course for anyone pursuing
a degree in teaching. I had learned far more than I
expected to learn, and left with many ideas for things
I could do to help my future students understand
math. Other courses I have had at UTEP have been
very theoretical or have asked me (someone with very
limited experiences in the classroom) to come up with
lesson plans or discipline plans (which I really didn’t
know anything about — so the lesson plans I came up
with were not based in reality). This course GAVE
me the lesson ideas, showed me the ways of teaching,
and then asked me to evaluate which ones I thought
would be most effective or least effective. Instead of
having me create lessons out of thin air with no past
experience to build on, I had the chance to observe
great lessons — I now have some ideas to emulate. I
LOVE this model. It's amazingly helpful. I will gladly
take any other courses Dr. T is teaching (but I'll be
sure I'm not too busy because this class was TOUGH
and took much more time than I expected). However
I learned a great deal for my investment in time and
money, and I really feel that this course was a good
investment.”

“I really do want to give high remarks for this
professor for the selection in course textbooks and
assignments. Out of all the ATCP™ courses I have
taken, I feel this has been the most beneficial, effective,
and the most that I have learned. The professor was
very good in responding and giving good discussion
questions and his own discussion remarks. Despite being
an online course, the instructor was very efficient in
answering e-mails and assisting students with technical
problems.”

Synthesizing the multiyear engagement in designing
and teaching online courses, the author concludes that
it is a challenging yet a rewarding experience that

University of Texas at El Paso.

Alternative Teacher Certification Program, which is a part
of the Teacher Education program at the University of Texas
at El Paso.

requires seamless integration of content, didactical
and engineering knowledge and skills to create an
effective learning environment in distance education.
This new type of knowledge the author calls CODE =
content-oriented didactical engineering knowledge. The
author believes that this type of knowledge emerges
as a critically important code to unlock challenges
of designing effective learning environments and
improving teacher competence in the digital age [3].

Conclusion

In today’s world, current revolutionary changes
are associated with the intensive use of digital
technologies in many spheres of human life, which
democratize knowledge and access to open education.
The ICT is increasingly implemented in the daily lives
of individuals and the society. We are witnessing the
formation of a new phenomenon — a global virtual
learning community, which today includes more than
one billion users. And the numbers continue to grow.
Along with this, the market of online educational
services is steadily growing. For example, in the
Department of Teacher Education at the University of
Texas at El Paso (USA) about 50 % of graduate courses
are conducted in an online format. With the purpose
of expanding online services, the leading universities
create MOOC consortiums (e. g. Coursera, Udacity,
edX, etc.) to initiate special programs for supporting
the design and delivery of online courses, as well as the
development of new tools for online learning systems.
This creates a domino effect: along with the transfer
of many university disciplines, including teacher
education courses to the online format, there is a need
to revisit the training of school teachers. Instead of
the traditional teacher training, the focus is shifting
toward a new type of training for teachers who can
work in the digital age, with high demands on teachers’
knowledge and ability to engineer an effective online
learning. Moreover, in the digital era a teacher is
not just an online tutor, s/he becomes an analyst and
manager of informational resources, a designer and
a constructor of courses, modules, and lesson fragments
using interactive multimedia tools.

In connection with the emerging changes in the role
of teachers in the digital age an important question
arises: what kind of teacher is needed in the digital
age? In order to meet the demands of the new era,
a teacher in a traditional sense (e. g., someone who
teaches) should be replaced by a teacher-engineer
(e. g., someone who engineers student learning). This
shift comprises integration of teacher knowledge of
content, engineering, and didactics. At the same time,
the integration implies reconceptualization of the key
role of a teacher-engineer in the digital age: traditional
teaching transforms into a research-based engineering
of student learning. This transformation requires
a teacher-engineer to understand the teaching theory
and learning sciences in order to effectively design the
learning objectives, digital content, and assessment,
and to connect them.

The ‘engineering of learning’ paradigm places
a critical emphasis on the development of teachers’
engineering design thinking. The development of
teacher-engineer’s design thinking is a complex process
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based on the advancements of the learning sciences. It
involves the following key competences:

1) the design of learning objectives: to create
outcome-based, technology-enhanced learning
environments that enable students to set their
own learning objectives, monitor and assess their
learning progress;

2) the engineering of content: to develop interactive
content and relevant learning experiences through
the selection and design of tasks, problems,
projects, and activities that incorporate digital
tools and ICT resources to promote student
learning and creativity;

3) the design of assessment: to select and develop
authentic assessments aligned with the learning
objectives and content, and to use assessment
data to improve teaching and promote student
learning.

In order to respond to the challenges of the digital
age, didactics itself needs to be re-conceptualized.
This re-conceptualization has a clearly defined vector.
Modern didactics is moving towards strengthening
its “engineering” functions — didactical engineering.
We call this trend e-Didactics and define it as ICT-
integrated didactics with its major focus on engineering
of learning. Didactical engineering is a relatively new
approach in education. It focuses on the “precise”
design of the learning process, which can later be
reproduced in other “point” of time and space under
the predetermined conditions. e-Didactics aims to use

scientific methods and promotes the formation of the
teachers’ design thinking. e-Didactics also fosters the
development of teachers’ analytic reasoning focused
on the implementation of macro and micro analysis
of didactical systems, processes and situations.
Accordingly, e-Didactics has its own subject domain
that is characterized by the following main parameters:
analysis, design and construction of outcome-oriented
teaching products (e. g., learning technologies);
application of a scientific method and design thinking
into the analysis of didactical systems, processes
and situations in order to create effective learning
environments.

The development of didactics in the direction of
the e-Didactics and didactical engineering offers new
opportunities for further understanding of learning
and teaching in the digital age and creating effective
learning environments in an emerging global learning
community.
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DAEKTPOHHAS MOAIINCKA |
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1C:NMNCUXOANATHOCTUKA

MporpaMMHo-meToaMyeckne Komnnekcebl NnHenkn «1C:McuxoamnarHocTnka» npeacTaBnalT cobol NHCTPYMeHTapui
ANA NPoBeAeHWA KOMMbIOTEPHOW MCUXOAMAarHOCTUKN AeTel 1 NoAPOCTKOB, ANA cbopa v KOHCONWAauun pesynbTaToB
TecTpoBaHuA. lNporpammbl pazpaboTaHbl NpU NOAQEPMKKE TPyNnbl Begywmx ncvuxonoroe MIY wm. M.B. JlomoHocoBa
nog obWWM pyKOBOACTBOM [OKTOpa MCUMXONOTMYecknx Hayk, npodeccopa A.H. lyceBa. [porpammbl nuHenKm
«1C:McmxogmarHocTUKa»
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DUPMA “1C”

®upma «1C»
123056, Mockea, a/s 64, yn. CenesHeBckasn, 21

Ten.: (495) 737-92-57
E-mail: cko@1c.ru
www.solutions.1c.ru, www.obr.1c.ru

(DYHKLWIOHaHbeIe BO3MOMXHOCTN

XpaHeHWe MHGOPMaLIMK O TECTUPYEMBIX, UX POAUTENAX,
yunTensx B earHoin 6ase faHHbIX.

XpaHeHue pe3ynbTaToB TeCTUPOBAHMA.
BepeHvie uctopumn paboTbl NCUXONOra C TeCTUPYEMbIM.

YaaneHHoe U MaccoBoe TECTUPOBaHUE NMPW NOMOLLM NPOEKTOPOB.
MoppepuBaroTca GaTapen TECTOB.

Beog 1 o6paboTKa AaHHbIX ¢ ByMaxKHbIX BNaHKOB,
chOpMUpPOBaHHbBIX B MPOrpaMme.

CpaBHEHMe pe3ynbratoB TECTUPOBAHMA OTAENbHbIX TECTUPYEMbIX.
ABTOMaTUYECKWIA pacyeT pe3ynbTaToB TECTUPOBaHUA.

DopMmuposaHme BbIBOPOK pesynbTaToR TeCTUPOBAHNA:
Mo Knaccam (rpynnam), nony, Bo3pacty u T.4.

bnokun metoguk

MpodopreHTayus.
WNHponeuayanbHO-NCMXONOrMYecKne 0COBeHHOCTH:
« OUeHKa YpOBHA TPEBOMHOCTH,

« OueHKa YpOBHA arpeccuu,

« MccnepoBaHne caMOOLIEHKH,

« MccnepoBaHme TemnepameHTa,

« MccnepoBaHme KpeaTMBHOCTY,

» OueHKa no3HaBaTenbHoN chepbl

« OueHKa LleHHOCTHLIX OpUEHTaLWIA.
ApanTayuna B KONNeKTUBe.
[eTcko-poanTenbCckme OTHOLEHWA.
[OTOBHOCTD K WIKONeE.

I'Ipemmyu.;ecnaa ncnonb3oBaHNA

ynyumeHme KayeCTBa NCMXonormyeckoro cConpoBoXgeHna
BOCNUTaTeNbHOIO Nnpouecca.

MoBbllWeHWe NPOU3BOANTENBHOCTI TPYAA NCUXONOTOB.
CobntogeHune KOHGUAEHLUMANTBHOCTI MCUXONOTNYECKOi
nHdopmaymn.

OLl,eHVIBaHVIe ANHaMUKKN NCUXNYeCKOro pasBntmAa p,eTeﬁ.
QopMupoBaHUe OTUETOR O MpoAeNaHHon paboTe.

CHmxeHne BEPOATHOCTU owwnbok B pe3ynbraTtax pacyeTa
ncUxoanarHOCTNYeCKoro nccneoBaHuA.

ABTOMaTMBaLWIﬂ npouecca HanncaHMA 3aKNIOYEeHNA.

000 «UHpopmaLoHHbIe cucTeMbl B 0bpasoBaHn»

(Tpynna komnanun «MepcoHan Co¢pr»)

129085, Mocksa, np-T Mupa, a. 101

Ten.: (495) 380-24-67, (906) 035-35-48

E-mail: info@iso-soft.ru; www.iso-soft.ru, www.personal-soft.ru




