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competences are held, etc. The implementation of the competency-oriented basic educational program for
the training of teachers for general education, the program of additional vocational education require the
moderization of the main teaching and evaluation means, which are intended to serve simultancously as a
forming and evaluating factor. Formation and evaluation of digital competences and should go
continuously at all stages of competency formation. There is a need to define approaches to the formation
and evaluation of digital and professional competences of students - future, as well as experienced
teachers.

Analysis of publications. Today, there are interesting approaches to the implementation of the
competency model of basic educational programs. Various authors V. A. Bogoslovsky, E. V. Karavaev,
E. N. Koftun and others consider the competency-based approach to the design of valuation tools [2]. In
his writings, V. I. Baidenko identified the components of competencies of university graduates [3]. Adult
education, including vocational training of pedagogical personnel, is devoted to the works of
A A. Verbitsky, YuN. Kulyutkina, A K. Markova, G.R. Sukhobskoy, G.S. Vershlovsky and others. The
theoretical foundations of teacher training are investigated by N.I. Mickiewicz, E.M. Nikitin,
V.T. Onushkin and others.

In modemn conditions of development of digitalization of General education, the main attention is
paid to the formation of digital competencies in students, first of all, in teachers themselves as integral
personality qualities [4]. The formation of digital competencies of teachers occurs in the process of
implementing competence-oriented programs of additional professional education [5]. Increasing the
responsibility of the teacher in developing the digital skills of the trainees can cause some problems,
accompanied by certain risks, which are related to the mandatory need to develop their own digital
competencies and personal needs [6]. A modern teacher must possess not only general user, but also
general pedagogical, subject-pedagogical digital competencies. Thus, the teacher becomes a key figure in
the formation of a new digital educational environment, including the network [7].

The competency-based format implies multidimensionality in the structure of the formed
competencies. On this basis, a cognitive model of the formation of the digital competence of the teacher in
the digitalization of general education is developed. Each teacher should have formed the key
competencies of the digital economy: communication and cooperation; self-development; creative
thinking; information and data management; critical thinking in a digital environment. Along with this,
digital competencies of choice should also be formed, in accordance with the educational areas of
professional activity of each teacher.

The results of the research. Based on the goals of the study, a mechanism and methods for assessing
key and digital competencies of the digital economy were developed, the main indicators for assessing
results, a rating scale and transfer from the level of competencies to verbal assessment were determined.

In this article, we present the application of the basic scheme of qualimetry in order to control the
formation of digital competence.

In order to assess the initial level of digital competencies formation among teachers, a survey and
testing of teachers of the Republic of Sakha (Yakutia) was conducted. The survey involved 220 school
teachers from different regions of the Republic (17.3% of men and 82.7% of women, teaching experience
of'teachers: 9.5% - up to 3 years old, 41.8% - 4-16 years old, 25.7% - 17-30 years, 23% - over 30 years).

The main tool for determining the initial level of formation of the key and digital competencies of
teachers was the developed questionnaire. Next, a contingent of experts was determined, who were to
evaluate competencies. The study was carried out in two stages. At the first stage, experts were selected.
For this, the qualimetric method of assessing the level of their digital competence was used.

In order to assess digital competencies, a qualimetric method was applied based on a general quality
assessment algorithm [8]. Nowadays, qualimetry is the most important scientific and practical direction in
pedagogy [9].

To use qualimetry as a means of assessment, it is necessary to decompose digital competence into
components [10]:

— 182 ——



ISSN 1991-3494 6. 2020

Components of Digital Competency

Components of Digital Competency

Key competencies Digital competencies

-Internet of things;
- Cybersecurity and data protection
-Programming IT product creation

-Communication and cooperation -Lightweight design and 3D modeling
-Self-development -Development of computer games and multimedia applications
-Creative thinking -Mobile application development
-Manage information -Sensorics and components of robotics
-Critical thinking -System administration
-Digital fashion designer

-Digital marketing and media
-Electronics and radio engineering

Each competency component was numerically evaluated as p;, where lies on [1, N]. The final
integrative value of digital competence P is calculated by the formula (1):

IiV:1 ki pi. (D

ki, ks, ... ky — weighting factors that bring the values of the components of competence to a single metric
scale [8].

The reference indicator P, - is the final level of digital competency and P, - is the minimum level
(threshold). Then the learning objective will be presented as:

P(pl,pz,...,pN)—>maX, (2)
Pmin S P S Pmax: (3)

Competency descriptors may differ in the performance of components, therefore, to convert

heterogeneous indicators to a single scale, you can use the normalizing transformation of the form.
Pi — Pmin
d Pmax ~ Pi (4)

At this stage, the initial assessment of digital competencies of teachers was carried out before
professional development. This took into account the key and digital competencies, which are shown in
the properties tree of digital competence components (figure 1).

The assessment of the works was carried out by an expert group - teachers and experts on these
competences. A rating scale was used. The benchmark for each competence is an average value of 6.25%.
As can be seen from figure 1, the highest value shows the percentage of the result (5.82%) of the
competence "Communication and cooperation.” This is due to the mandatory use of digital technologies
by teachers in schools in Russia, as school document circulation has been digitized, and a system of digital
school journals and diaries has been introduced. 4.82% of respondents have the skill "Self-development in
conditions of uncertainty," teachers do not want to apply digital innovations, citing different reasons.
5.34% of respondents have creative thinking. The relatively low output on the competence of Information
and Data Management (4.33%) is due to the weak digital infrastructure of the school. As a result of the
survey, 5.63% of respondents have a high level of ability to evaluate information, its reliability, build
logical conclusions on the basis of incoming information and data, including in various digital
environments. (figure 1).

When evaluating digital competencies, it turned out that teachers have some idea of the methods for
identifying and constructing information flow paths in an organization (Cybersecurity - 3.21%), about
algorithms and algorithmic programming languages (Programming and creating I'T products - 3.95%),

they have only a general idea of the element base, components and principles of operation of typical
electronic and digital devices and devices (Electronics and circuitry - 1.38%). The competencies “Internet
of Things”, “Industrial Design and 3D Modeling”, “Development of Computer Games and Multimedia
Applications”, “Development of Mobile Applications”, “Sensors and Robotics Components™ are poorly
developed and the values of the results correlate from 1.85-2.68 % Half of the teachers can understand the
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the system of training and retraining of teachers in the conditions of digitalization of General education,
which will lead to an overall improvement in the quality of education in schools.

Acknowledgements. This article was prepared with the support of the Russian Foundation for Basic
Research, project 19-29-14030 "Cognitive models and algorithms for the formation of a digital
competence of a teacher in the context of digitalization of general education."
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OKBLITYIIBLIAPALIH CAHABIK KY3IPETTLIITTH
BAFAJIAVJIAFBI KBAIUMETPHSLIBIK TOCLT

AnnoTtamust. Makana >kanmsl 0imiM Oepy Il TU(pIaHABIPY >KaFAAHBIHAA CAHABIK KY3bIPETTLIKTI KAIBIITACTBIPY
JKOHE Oarajiay MOCCIICIICPIiH 3ePTTEYTC apHAIFAH.

DKOHOMHKAHBI IU(PPIAHABIPY OLTiM Oepy >KyHECiH 0JaH dpi AaMBITY (PAKTOPBIHA, TYJFAHBI KOFAPhl TEXHOJIO-
TISIBIK OJIEYMETTIK CAHIBIK 3KOKYHETre WHTETPAlMSUIAMTBIH KaHA KociOM ()YHKIMIAPABIH Tadza OOy bIHBIH
KaTamm3aropsl OOJIBI CAHANAMBI, CAHABIK KY3BIPETTLIMKTI Y3AIKCI3 JAMBITY HETI3iHAE NeAarorrapia THICTI
KY3BIpSTTimiKTI Tajgam ereai. [leaaror skahaHabIk canabk OimiM Oepy OpTachlHAA HETIsTi TYIFa peTiHae OimM Oepy
CamachlH KAMTAMACHI3 €Ty YIIIH CAHABIK TEXHOIOTHIAPAbI KAPKBIHIBI KOHE JKYHEI TYp/e MalinaIaHy bl THIC

OcplraH OalIaHBICTBI MEJATOT SKOFAPBI, HEFYPIBIM O3BIK JCHICHAC NMPAKTHKAJIBIK MIHACTTEPl MICIIyTE,
OHITAMH-aKMapPaTTH i3A¢y, Tady >KOHC TajmayFa FaHA EMCC, CAHABIK YKOHOMHKAHBIH KAKCTTI CAHIBIK JKOHC TYHiHIL
KY3BIPETTLIIKTEPIH MCHIEPY1 THIC, BUPTY bl OLriM Oepy OpTachIH, OHBIH, INNHAC JKEITIK OPTAHBI 63CPiHIH KYPYH,
angarel yakpITTa OUMM adyIIbIIAPABIH KY3BIPETTINTIH JAMBITY YIIH XaNbIKAPajblK CTAHJAPTTAPIABIH OPTYpIi
CAHIBIK KY3BIPETTLTIKTEPiH MEHTEPY1 THIC; OKBITY MCH TOPOHEICY YACPICIHAC 3aMaHAY M CAHABIK TEXHOJIOTHSIIAP MCH
KYpaamapasl Haiganany skoHe T.0.

Kazipri yakpITTa Ke3-KSITCH Cajaga MaMaH KY3BIPCTTLUIIKTCPiHIH KAJBINTACY ACHTCHIH AHBIKTAY MOCCICCi
MaMaHAApAbI JAfbIHAAY JKOHE Oalfkayna ipikTeyae e3ekTi MiHAeT 00 cananaapl. Peceliniy Oimim Oepy xkykeciHae
0onamak mexarorTapasl Aadpray JKOHE OUTIKTLNTIH apTTHIPY, TOMKIPHOEN MeJarorTapAabslH KOCBIMINA KaCiOu OimimM
Ocpy KY3BIPSTTITIH JaMBITATHIH OiiM Ocpy OarmapiaMamapbiH iCKC achIpyFa OAHIAHBICTHI JAMYIBIH JKAHA CATIAJIBI
JeHrerine kemryl Twic. By skargaina »xammsl OimiM Oepy IeAaroTrTapbIHBIH KOCIOHM JKOHE CAHIBIK KY3bIPETTLITIH
OaraayIbIH JKaHA TOCLIACPIH 13ACY KAXKET.

Ky3pper mereHiMi3z — eHOCK HAPHIFBI MCH KOFAMHBIH TAIICBIPBICH Opi QNCYMETTIK-3KOHOMHKAIBIK CANTAHbBIH
JaMybIHA OAHIAHBICTHL

Byrinzae 6imim O6epyai mudpaaHabpy KaFIAHBIHAA ICAATOTTHIH KOCIOH KBI3MCTiH OarajiayIblH KaHA TCTIKTCPiH
A3IPICY KAKCTTLIITL TY BIHAAMIBL.

Kpanumerpus — e JaroruKamibIK 3epTTeY AiH HET13Ti OarbITTAPBIHBIH Oipi, OHBIH HETI3TI MOHI, ©31MI3IiH »KaFak-
J1a KApacTHIPFaHIA, TICAATOTHKAIBIK, HOTIDKSIICPAi OaFanmay OOJBINT CAaHAIATIBL.

JKamme! 6imiM 6epy Te1aroTTApBIHBIH KACIOH JKOHE CAHABIK KY3BIPETTIIIIH KAIBIITACTBHIPY IBIH TYPJI MOJCIb-
Jepi MeH anropurmaepi 3eprrenai. CaHIbIK skOHE KICIOM KY3BIPETTUIIKTI Oarainay KPHTCPHIICP] AHBIKTAIbI, HOTH-
sKenepal OaranayAbIH HETI3Ti KepPCETKIMTepl, KY3bIPETTLIK ASHIeHIH OaranayJplH BepOaasl KYHECIHE ayBICTBIPY
IIKATACHl AHBIKTANABL. Ky3BIPETTIMK KAIBIITACTHIPYIBIH KOTHHTHBTI MOJCIIH 33IpIey TACInAepl, CAHIBIK Ky3bI-
PETTLIIKTI OaramayAbIH THIMAL TACIIACPIHIH Oipi PETIHAE KBATHMMETPISIBIK TOCLIIEP AaHBIKTAJIBL.

CaHapIK 3KOHOMHKAHBIH, HETI3Tl KY3BIPETTUITIHIH JCCKPHITOPIAPHI, CAHIBIK KY3bIpeTTep o3ipicHAi. Kammsl
6iim Oepy menarorrapblHIa KATbINITACATHIH CAHABIK XKOHE KOCIOM KY3BIPETTUIIKTI Oaranay KpHTCPHHICP] aHBIKTAM-
B, HOTIDKCIICPAl OaranayAblH HETi3Ti KepCeTKIimTepi anKbHAANARL. LIHQPIBK KY3BIPETTUNIKTIH KAJIBIMTACy ACH-
TeHiH Oaranay[plH TETIri MEH KYpandapbl, KY3bIPETTLNIK JACHreifiH OaranmayablH BepOamabl >KYHECiHE aybBICTBIPY
IOKATacH d3ipiacHAi. HoTmwkenepai OaramayablH HETi3TiI KOPCETKII KaHA CAHABIK Oi1iM OCpy OpTachIH KAJBINTAC-
TBHIPY, OHBIH INNHAC SPTYPIL KODKETIMAI KOHTCHTIICH JKELIK, IIEAarOTTAPAbIH YHEMI ©31H-031 JAMBITYFa OarbITTal
OTHIPBII, KOTHUTHBTI JAFIBIIAPAbI JAMBITYFA BIKMAM eTeai. by 3eprrey »xammsr OimiM 6epyai muprIaHabIpy KaF-
JAWBIHA TICIATOTTHIH CAHABIK KY3BIPCTTLIITIH KANBITACTBIPY, IBIH KOTHATHBTI MOJICIIIH JKacayFa MYMKiHIIk Oepeni.

3epTTey HOTHKEACP] kammbel OimiM Oepyai uu(pIAHIBIPY KAFIAHBIHAA NMCAATOTTApAbl JAasApiay >KOHC KaHTa
Jaspray >KyHeCiH KaHFBIPTYFa HETi3 0071 aIa bl

Tyiiin ce3aep: MyFamiM, Ky3IpeTTUIK, H(PPIaHIBIPY, CAHABIK KY3IPETTUIK, O11iM
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KBAJIMMETPHYECKHIi TOAXOJL )
K OIIEHKE M ®POBLIX KOMIIETEHIIUIA YUHTEJIENR

AnnoTtamust. CTarbs MOCBSIICHA HCCICTOBAHUIO MPOOIeM ()OPMHUPOBAHKS M OLCHUBAHHS IH(POBBIX KOMIIC-
TCHIWH B YCIOBIAX TU(PPOBU3AIHH 00MIET0 00Pa30BaAHML.

HudpoBu3anmsa 3KOHOMHUKH CTAHOBHTCS (DAKTOPOM JATPHCHIICTO Pa3BUTHSA CHCTCMBI 00PA30BAaHUS, KaTalH3a-
TOPOM TOSIBIICHUSI HOBBIX TMPO(ECCHOHANHHBIX (DYHKIMH, WHTETPHPYIOIINE JHYHOCTh B BBICOKOTEXHOJIOTHYHYIO
COIMATBHYI0 IH(POBYIO SKOCHCTEMY, TPEOYIOT COOTBETCTBYIOIMX KOMIICTCHIMH Y IEJAroroB HA OCHOBE HEIpe-
PBIBHOTO pa3BUTHA WHQPOBOIH KOMICTCHTHOCTH. [1eAaror CTAaHOBHUTCS KIFOUCBOH (PUTYPOI B TT00ANBHON ITU(pPOBOH
00pazoBaTeIBHOM cpe/ie, HHTCHCHBHO M CHCTEMHO JOJDKCH MCIOJIb30BaTh MU(PPOBIC TEXHOIOTHH I 00CCTICUCHUS
Ka4ecTBa 00Pa30BaHMSL.

B cBa3u ¢ 3THM memaror JODKEH OBIAACBaTh HEOOXOAWMBIME IH()POBHIMEH M KIFOUCBHIMH KOMIICTCHIMSMHA
mu(poBOH IKOHOMHKH, ITO3BOJLIFOIIMMH PEIIATh MPAKTHYCCKHE 33/1a4YH HA BBICOKOM, OOJIee MPOABHHYTOM YPOBHE,
HE IPOCTO HWCKATh, HAXOAWTh M AHANM3MPOBaTh OHIAWH-WHPOPMALMIO, a CAMHM CO34aBaTh BHPTYAIbHYIO
00paz0BaTEIBHYI0 CPEy, B TOM YHCJE CETEBYIO, OBJIAJICBATH PA3ITIMUHBIME IHU(POBHIMH KOMIICTCHITMAMHI MEKITY -
HAPOIHBIX CTAHJAPTOB, YTOOBI PA3BUBATH KOMIICTCHIIMH ITPOABHUHY THIX, IIATAFOIIMX BO BPEMEHH U BIIEPEIN BPEMCHHA
00yYarOMIMXCA; HCI0JIb30BaTh CYyNEPCOBPEMEHHbBIC HH()POBBIC TEXHOJIOTHH M CPEACTBA B IPOIECCE OOYUCHHSI H
BOCIIUTAHUS U Jp.

B Hacrosmee BpeMst mpodreMa OmpeaencHUs YPOBH CHOPMHPOBAHHOCTH KOMIICTCHIMH V CHECIHANNCTOB B
0001 cepe ABIICTCH AKTYANBHOH 330a4CH TPH MOATOTOBKE W KOHKYPCHOM 0TOOpe creumaancToB. B Poccuiickoit
cucreMe 00pa30BaHUS MOATOTOBKA OyAyINHX IEJATOTOB M IOBBINCHHE KBATH(HKAIHMH, TOTOJHUTEIBLHOE Mpodec-
CHOHAJbHOC 00PA30BAHKC OIBITHBIX IEJATOTOB JT0JDKHA NMEPCHTH HA KAUECTBEHHO HOBBIH BUTOK PAa3BUTHA B CBA3H C
peamm3anuei KOMIETCHTHOCTHBIX OOpa30BaTEIbHBIX MPOrpaMM. M B 3THX YCIOBHSIX CTAHOBHTCS HEOOXOIMMBIM
MOWUCK HOBBIX IOAXOAOB K OICHUBAHMIO NMPO(ECCHOHANBHBIX M IH(POBBIX KOMIICTCHIMHA y MEJAroros OOMIETO
0o0pa3oBaHUL.

Craeayer OTMETHTB, YTO KOMIICTEHIIMH — 3TO 33aKa3 PhIHKA TPy, OOIECTBA B OHU OYAyT 3aBHCETH OT PA3BUTHIA
COIMATbHO-YKOHOMHUECKOH C(hepbl

CeromHst mOSBIIETCS HEOOXOAMMOCTh B Pa3pabOTKE HOBBIX MEXAHHU3MOB OLICHHBAHUS IPO(ECCHOHATHHOH
JISSITEIbHOCTH TIEJArora B yCJIOBUSX IH()POBH3AIIH OOPA30BAHI.

Kpanumerpus sSBIICTCS OJHUM M3 OCHOBHBIX HAIPABJICHUH IEIArOTHMECKOTO MCCIICAOBAHUS, OCHOBHAS CYTh,
KOTOPOH 3aKJIFOYACTCS, B HAMIEM CIIYUae, B OLCHKE NEJArOTHICSCKUX PE3yIbTaTOB.

HccnenoBansl pa3muvHbBIC MOJCITH W aATOPUTMBI (POpMHPOBAHMSA MPOCCCHOHATBHBIX W HH(PPOBBIX KOMIIC-
TCHIWH V IEAaroros o0mero 00pa30BaHus. belmy BBIIBICHBI KPUTEPHU OLCHUBAHHUSI HH(POBBIX M MPOPECCHOHAIH-
HBIX KOMIICTCHIMH, OIPEICICHBI OCHOBHBIC ITOKA3AaTEIM OLCHKH PE3yJIBTATOB, INKAja MEPEBOJA OLCHKH YPOBHS
KOMITCTCHIIMHA B BEPOANBHYIO CHCTEMY OICHHBAHWI. OTpelesieHbl MOAX0Ab K pa3paboTKEe KOTHUTHBHOW MOJEIH
(hopMHPOBAHUS KOMIICTCHIMH, KBATHMETPHUICCKUH IMOIXO0 K OLCHHBAHHMIO MU(PPOBBIX KOMIECTCHIMH KAK OJWH W3
Hamnbomee 3P (eKTHBHBIX.

Pa3paboTaHbl AECKPUNTOPHI KIFOUESBBIX KOMIIETCHIHH H()POBOH SKOHOMHUKH, HH(POBEIX KOMIICTCHIMH. brinn
BBISIBIICHBI KPUTCPUM OLICHHBAHHA TU(PPOBHIX M NMPO(ECCHOHANBHBIX KOMICTCHIMH, (POPMHPYEMBIX ¥ NEIAroroB
o0mmero o0pa3oBaHMs, ONPEACICHHI OCHOBHBIC IIOKA3aTCIHM OLECHKH pPE3yibTaroB. Pa3paboTaHel MEXaHH3M H
CpeACTBA OLICHUBAHKS YPOBHS C(HOPMHPOBAHHOCTH ITH(PPOBHIX KOMITCTCHITHH, IIKAIIA TIEPEBOIA OLCHKH YPOBHSI KOM-
MCTCHIWH B BECPOANBHYI0 CHCTCMY OLCHHBAHHA. Ha OCHOBC OCHOBHBIX MOKA3ATCICH OLCHKH PE3yIBTATOB pa3pa-
00TaHBI MATPHUIBI KOMIICTCHIIMH I BCEX 3TANoOB (JOPMHUPOBAHWS KOMIICTCHIHWH. Pa3padoran ()oHZ ole-HOUHBIX
CPEACTB, COCTOAIIMH W3 PA3NMUYHBIX KOMIICTCHTHOCTHBIX, VPOBHEBBIX OIICHOYHBIX CPEIACTB, HMCIOIUX H
(opMupyIOIIIE, B OICHOYHBIC ()Y HKITHH.

®opMupoBaHHe HOBOH HH()POBOH 00pA30BATCABHON CpeAbl, B TOM YHCJIC CCTCBOH, ¢ Pa3HOOOpa3HBIM
JOCTYIIHBIM KOHTCHTOM, CITOCOOCTBYET Pa3BHUTHIO KOTHHTHBHBIX HABBIKOB, HAICIHMBASA IEAArOTOB HA IOCTOSHHOC
camopaszsurre. JlaHHOE HCCIECIOBAaHWE ITO3BOJLIET Pa3paboTaTh KOTHUTHBHYIO MOJENb (POPMHPOBAHHI LH(POBOH
KOMIICTCHTHOCTH TICIAaroTa B YCIOBHAX IH(PPOBH3ANHH 00IIEeTro 00pa30oBaHuU.

PesympTaTs! HccIeA0BAaHMS MOTYT CTaTh OCHOBOH I MOJCPHU3AINH CHCTEMBI TIOATOTOBKH U MEPETIOATOTOBKH
TICAATOTOB B YCAOBHAX TU(PPOBH3ALMHE 001Iero 00pa3oBaHUsA

Kimo1ueBnbie ¢10BA: yUHTEIb, KOMICTCHTHOCTD, HH(POBM3ALI, TH(POBASI KOMIICTCHIIHS, 3HAHI
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