KASBAKCTAH PECIIY B/IHKACHI F bL/IBIM
HKOHE KOFAPHI BIVIIM MUHHCTPETIT

..\.B.»\ﬂ'l_’.\'P('blH()B ATBIHJIATBI
KOCTAHAHW OHIP/IIK YHUBEPCUTETI

ST DO

<

CYITTAHFASWH OIYIIAPDI

«KA3IPT'I BUTIM BEPYAI OAMbBITYbIH
©3EKTI MOCENEJNEPI»
XAINbIKAPATbIK
FBUTBIMU-NMPAKTUKATBIK
KOH®EPEHUUA

MATEPUAJIOAPDI

CYNTAHIASUHCKME
YTEHUA

MATEPWAIIDbI

MEXOYHAPOOHOU
HAYYHO-NPAKTUYECKOW
KOH®EPEHLIUM
«AKTYANbHbLIE BOMPOCHI
PA3BUTUA COBPEMEHHOIO

OBPA30BAHMA



YOK 378 (094)
BBK 74.58
K 22

PEOAKLIUA ANNKACbI/ PEOAKUMOHHAA KONINEMUA
KyaHbiww6aeB Ceuntbek bBekeHoBuY, A.baiiTypcbiHOB aTbiHAarbl KocTaHal eHipnik yHuBepcuTeTiHiH bBackapma
Teparacbl — Pektopsbl, reorpadus fbinbiMAapbiHbIH AOKTOpbl, KasakcTaH lNeparorvkansik FeinbiMaap AkageMmsiCbiHbIH,
myLueci; / MNpencenatens MNpaeneHna — PekTop KocTaHanckoro perMoHanbHoro yHusepcuteTa numenn A.bantypcbiHoBa,
OOKTOp reorpacdmnyecknx Hayk, uneH Akagemuu MNMegarornyeckmnx Hayk KasaxcrtaHa;
Xapnbiracos Xenuc BaxbiToekoBu4, A.banTypcbiHOB aTbiHAafbl KocTtaHan eHipnik yHuBepcuTteTiHiH 3epTtTeynep,
MHHOBaUMsl >kaHe UuMdpnaHablpy >KeHIHOEr NpOpeKTopbl, aybifl Lapyalwbifbifbl  FbifIbIMAAPbLIHBIH, - KaHAMAAThl,
KayblMaacTbIpbiiFaH npodeccop / MPOPEKTop MO WUCCNEeAOBaHUsIM, MHHOBauusM M umdposm3aumm KoctaHarnckoro
pervoHansHoro yHusepcuteta MM. A.BalTypcbiHOBa, KaHAMOAT CENbCKOXO3AWCTBEHHbLIX HayK, acCoLUMpOBaHHbIN
npodpeccop;
XycHyTtauHoBa Jlanna MenbcoBHa, Tapux fbinbiMAapbiHbiH KaHamaaTel, «Mackey nonuMTexHuKanblK YHUBEPCUTETI»
degepangbl MEMMNEKETTIK aBTOHOMAbI Xofapbl 6iniM 6epy MekemMeciHiH goueHTi, Peceit / kaHaAMAAT UCTOPUYECKNX HayK,
goueHT ®denepanbHOro rocygapCTBEHHOrO aBTOHOMHOro o6pas3oBaTenbHOro yupexaeHus Bbicllero obpasoBaHus
«MoCKOBCKMIN NONUTEXHUYECKUIA YHUBEPCUTETY, Poccusi;
CyxoB Muxaun BacunbeBud, TexHVKA FbiNbIMAAPbIHbIH KaHauaaTbl, OHTYCTik- Opan MeMnekeTTiK yHUBEPCUTETIHIH,
(OOMY) poueHTi, Yenabi, Pecei/kaHongaT TexXHUYECKMX Hayk, AoueHT HOXHO-YpanbCKoro rocyfapCTBEHHOro
yHuepcuteTta (FOYplY), r. YenabuHck, Poccus;
PapyeHko TaTbsiHa AneKkcaHAPOBHA, >apaTbifbiCTaHy fbiNbIMAAPbIHBIH, MarucTpi, A.BanTypcbiHOB aTblHAafbI
KocTtaHal eHipnik yHuBepcuTeTiHiH «®Pusmka, maTemaTvka XoHe UuMdprblk TexHonormanap» kadenpacbiHbIH
MEHrepyLuici / MarmcTp eCcTecTBEHHbIX HaykK, 3aBefylollas kadenpon «dnsmkmn, MatemaTvku 1 LMPOBLIX TEXHOMOTUIAY
KocTtaHarckoro pernoHanbHoro yHusepcuteta um. A.bantypceiHoBa;
AnumbaeB Anunbek Annbic6aeBuy, PhD pgoktopbl, A.BanTypcbiHOB aTbiHAarbl KocTaHawm eHipnik YHUBEpPCUTETIHIH
«®duanka, mateMaTmka xeHe UMdpnblK TeXHoNoruanap» kadenpachiHblH, KaybiMAACTbIpbiFaH NpodeccopbiHbH M.a. /
poktop PhD, wu.0.accouuunpoBaHHOro npodpeccopa kadeapbl «PU3MKM, MaTeMaATUKM U LUPOBLIX TEXHONOMMN»
KocTaHarckoro permoHansHoro yHusepcuteta um. A.bantypcbliHoBa;
TenermHa OkcaHa CrtaHucnaBoBHa, A.banTypcbiHOB atbiHoarel KocTaHal eHipnik yHuBepcuTeTiHiH «Pusmka,
mMaTtemaThKa XaHe Ludpnblk TexHonornsanap» kadeapachiHbiH aFa OKbITYLWbICH! / CTaplwunin npenogasatens Kadeapsbl
«DPun3nkn, MaTeEMaTUKN 1 LUMPOBLIX TEXHONOrMN» KoCcTaHanckoro permoHansHoro yHnsepcuteta uMm. A.banTypcbiHOBa;
Wymenko TatbsiHa CTenaHOBHa, nejarorvka fbinbiIMAapbiHbIH KaHauaatsl, A.BantypcbiHOB aTbiHOarbl KocTaHan
OHIpNiK yHMBepcuTeTiHIH «Pun3nka, maTemMaTvka koHe UMprblK TexHonorusnap» kadegpa npodeccopbiHbiH, M.a. /
KaHouaaTt nefarorMyeckux Hayk, K.0. npodpeccopa kadenpbl «Pusmkn, mMartemMatukm M UMAPOBbLIX TEXHOMOTMN»
KocTaHarckoro permoHanbHoro yHusepcuteta uM. A.bantypceiHoBa

«Kasipri 6inim ©6epyani gambiTyablH  e3ekTi  macenenepi»: «CYJITAHFASUH OKYJIAPbI-2023»
Xanblkapanblk fblnbIMU-TaXipnbenik koHdepeHUMsaHbIH MaTepuangapbl, 2023 XbingblH 15 HaypbI3bl.
KoctaHnan: A.bantypceiHoB aTbiHaarbl KocTaHaw eHipnik yHusepcuteTi, 2023. — 427 6.

«AKTyanbHble BOMPOCbI pPa3BUTUA COBpeMeHHOro obpasoBaHusa»: MaTepuanbl MexgyHapoOHON
Hay4Ho-npakTnyeckon koHdepeHumn «CYNTAHTASVNHCKME YTEHNA-2023», 15 mapTa 2023 roga.
KoctaHan: KoctaHanckuin permoHanbHbii yHuBepcuteT umenmn A.bantypceiHoBa, 2023. — 427 c.

K 22

ISBN 978-601-356-257-5

«CynTaHFasuH okynapbl-2023» xanblkapanblk fblNbIMU-TaXIpUGenik koHdepeHUUAChIHbIH  «3amaHayu  Ginim
Gepydi OamblTydblH ©3€KTi Macenenepi» >XWHaFblHAa apaTbinbiCTaHy-FbinbiMu  Ginim  GepydiH macenenepi MeH
OonawarbiHa apHanfFaH FfbiMbIMU Makananap >XWHaKTarnfFaH, >kannbl XaHe KacinTik Oinim 6epyaiH NCUXonornanbik-
neparorvkanblk acnekTinepi KapacTblipbiFaH, negarorvkanslk 6inim 6epyaiH aknapaTTaHAbIpy XXeHe AambITyAblH Kasipri
TeHOeHUMAnapbl MEH TEXHOMNOrMANapbl Macenenepi Kosranaasbl.

Ocbl XMHaKTbIH MaTepuangapbl fanbiMaap MeH Xofapbl OKy OpblHOAPbIHbIH OKbITYLUbINApbiHA, MarucTpaHTTap
MEH CTyAeHTTepre narngansl 60nybl MyMKiH.

B cbopHuke MexayHapogHOW Hay4HO-MpakTUYeckon  koHdepeHumn «CyntaHrasvHckne 4teHus-2023»
«AKTyanbHble BOMPOCHI Pa3BUTUS COBPEMEHHOrO 0Opa3oBaHUS»: NPEeACTaBeHbl Hay4yHble cTaTby MO npobrnemam wu
nepcnekTBam eCTeCTBEHHO-HAY4YHOro 06pa3oBaHuMs, paccMaTpUBaTCA NCUXONOro-neaarornyeckne acnekTol odLwero n
npoceccrmoHanbHoro obpasoBaHnsi, 3aTPOHYThLI BONPOCHI MHpOpMaTU3aLMn U COBPEMEHHbIX TEHAEHUMN U TEXHOMOIUIA
pasBMTUS Negarornyeckoro obpasoBaHus.

MaTtepuanbl faHHOro COOpHMKA MOTYT ObITb MHTEPECHBI YYEHbIM, MpenogaBaTensM BbICLLUMX YY4ebHbIX 3aBefeHUN,
MarucTpaHTam u CTyaeHTaMm.

ISBN 978-601-356-257-5 YOK 378 (094)
BBK 74.58
9ll786013]l562575 © A.BantypcbiHOB aTbiHAarbl KocTaHanm eHipnik yHuBepcuteTi, 2023

© KocTaHanckmi permoHanbHbIv yHUBepeuTeT numeHn A.baitypcbiHoBa, 2023



hparmeHTa U1 caMoro IKCNeprMeHTa, OCHOBaHHbIX Ha dNeMeHTax MMUTaLMOHHOIO MOAENNPOBaHNS;

- MCMomnb30BaHWe pacnpefeneHHoro WHMOPMaUMOHHOIO pecypca WMHTepHeTa npu BbINOSHEHUN
y‘-leﬁHbIX NMPOEKTOB, CAMOCTOATESIbHbIX p860T NMOUCKOBOIo Xxapakrtepa, BblABMXEHNA N NMPOBEPKN TUMOTE3, UX
obocHOBaHMS;

- 3MOLI,I/IOHaJ'IbH0-BOJ'IeBOI7I KOMMNOHEHT nosHaBaTenbHOWN aKTUBHOCTU Xapaktepusyertcs
CNOCOOHOCTBIO M CTPEMIIEHMEM K MPeodoneHno obyyalwyMMUcst TpyOHOCTEN B YYEHUU U HanMymem
onpefeneHHoro aMoLUMOHanbHOro HacTPOsi, CBA3aHHOTO C Pa3BMTMEM NO3HABATENBHOMO MHTEpeca.

NHdopmaunoHHble TexHonoruM B 06yveHun npeactaBnsioT COOON TEXHOMOTUK, OCHOBAaHHYK C
NnpUMeHeHneM WMHOPMATUKN U KOTOpasi peanusyetcs C MOMOLLbI0 KOMMbIOTEPOB M COOTBETCTBYHOLLMX
nporpamMmmHbIX NpPoAykToB. KoMnbloTep, kak HOBOe WM AMHAMWYHOE pasBMBaloLlee CPeacTBO obyyeHus —
rmaBHas oTnMuUTENbHas OCOBEHHOCTb MHGOPMALUMOHHOW TexHomnormu. Mcnonb3yss KOMMbTEP WU
nporpamMmHble CpeacTBa, a 3HauuT, M nporpaMMHoe obecnedveHne obydalollero xapakrtepa npouecc
o6yquvm CTaHOBUTCHA p83H006p63HbIM n yFJ'Iy6J'IeHHbIM, 4YTO OYEeHb BaXXHO NpuU N3y4HeHNN MaTemMaTUdeCKmnx
CUCTEM N arnropmnTtMoB.

YBenuyeHne yMCTBeHHOVI Harpy3kun Ha 3aHATUAX N0 MaTeMaTuKke 3acTaBiAaAeT 3aayMaTbCA Had TeMm,
KaK noggepxatb UHTEpecC O6y‘-IaIOLLI,I/IXCF| K n3ydaemMomy npegmeTy, X akTUBHOCTb Ha MPOTAXEHUU BCEro
npouecca oby4eHus.

YToObl COXpPaHWTb WMHTEpec K MpeaMeTy W caenatb KavyeCTBEHHbIM Y4eOHO-BOCMMTaTENbHbIN
npoLecc, Ha 3aHATUSIX MO MaTemaTuke LenecoobpasHo M HeobXoAUMO UCMonb3oBaTb MHOPMALIMOHHO-
KOMMYHUKaLMOHHbIE TEXHONOrUK ANst JOCTUXEHUS Lenei n adpeKTUBHOCTU NpoLLeccoB 0byyeHus.

Wcnonb3oBaHve WHGOPMALMOHHBIX TEXHOMOMMA B Yy4eBHOM npouecce MNO3BOMSET W3MEHUTb
Xapaktep y4yebHO-No3HaBaTenbHON AEATENbHOCTU OBYyYalLIMXCSl, aKTMBU3MPOBaTb CaMOCTOATENbHYHO
paboTy C pasnUYHbIMM ANEKTPOHHBIMY CpeaCTBaMMN yHEOHOro 1 NPUKIAgHOIrO Ha3HaYeHs.
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AHpaTna

byn makanaga 6i3 HeMpOHAbIK TYWIHAEP XYMbICbIHbIH MaTemaTuKanblk Heri3gepiH KapacTbipambi3
XoHe 6onawak uHdopmaTrka negarorrapbliHa TyWiHAepAi ecenteyai ympeTyre KaTbICTbl kenbip keHecTepMeH
benicemis. HenpoHapbIK xxeninepaiH Kanam >XYMbIC iCTEWTIHIH TyCiHy OyriHri aknapaTtTblk opTaga MaHbi3pl
narabl 6onbin Tabbagbl. On ywWiH CTyAeHTTep MeH MarucTpaHTTapra Teopusinblk GiniM MeH npakTUKanblk
Jarabinapabl MEHrepyre KeMeKTeCeTiH OKbITyAblH apTypni Tacingepi 6ap. XXacaHabl HEMPOHAOBIK Xeninepain,
XKYMbIC >Xacaygafbl HaTWXKenepiHkapananbiM ecenTeynep apkbifibl LUblFapbin yApeHy Gonalwiakrta kypaeni
ecenTteynepain e KOMMNbIoTep apKbifbl Kanam Xypin XaTkaHObIfFbIH TYCiHYre OH bIKnarnbiH Turizesi.

TyniHgi cesgep: 6onawak UHopmaTmka negarortapsbl, XxacaHabl HEMPOHAOLIK Xeninep, HeMpPoHObIK
TYRiHaep.

AHHoOTauunA
B aton ctaTbe Mbl pacCMOTpPUM MaTemaTuyecKkMe OCHOBbl paboTbl HEMPOHHBIX Y3MOB U NOAENMMCS
HeKoTOpbIMW COBETaMM O TOM, kak ofyyaTb Oydywmx negaroroB WMHAOPMATUKM BbIMUCHATb  Y3Mbl.
MoHumaHne paboTbl HEMPOHHLIX CETEeN ABMNSETCA BaXkHbIM HaBbIKOM B COBPEMEHHOW WHMOPMaLMOHHOW
cpege. [ns 9TOro CywecTBYIOT pasnuyHble MOAXOAbl K OBy4YeHuto, KOTOpble MOMOralT CTyAeHTaMm U
MarucTpaHTam OCBOUTb TEOpPEeTUYECKME 3HaHUA U MpakTUYecKue HaBbIKW.YMEeHWe un3BrekaTb pesynbTaThl
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paboTbl MCKYCCTBEHHbIX HEWPOHHbIX CEeTEeN C MOMOLLBI MNPOCTbIX BbIMUCMEHUIA OKaXeT MNONOXUTENbHOEe
BNUSHME Ha NOHMMAaHMWE TOro, Kak CrOXHble BblYMCNeHns ByayT npoxoauTb Yepes KOMMboTep B ByayLiem.

KnroueBble cnoBa: byayuime negaror UHOPMAaTUKN, UCKYCCTBEHHbIE HEMPOHHbIE CETU, HENPOHHbIE
y3nbl.

Abstract

In this article, we'll look at the mathematical basics of how neural nodes work and share some tips on
how to teach future computer science teachers how to calculate nodes. Understanding how neural networks
work is an important skill in today's information environment. For this, there are different approaches to
teaching that help students and undergraduates acquire theoretical knowledge and practical skills.Learning
to reproduce the results of artificial neural networks using simple calculations will have a positive impact on
understanding how complex calculations are going through a computer in the future.

Key words: future teachers of computer science, artificial neural networks, neural nodes.

Neural networks are computer systems that use biological principles to process data and solve
problems. Neural networks are used to solve complex tasks that require analytical calculations similar to
what the human brain does. They consist of many neural nodes that interact with each other, transmitting
and processing information. One of the important components of neural networks are neural nodes that
perform calculations based on data. A neuron is a computing unit that receives information, performs simple
calculations on it and passes it on. They are divided into three main types: input, hidden and output.

Figure 1 — Layers of the neural network

Let's consider the mathematical foundations of the work of neural nodes. Neural nodes are
mathematical models that are used to process information in neural networks [3].Each neural node
processes input data and produces output data according to a specific activation function. This can be
represented in the form of a mathematical formula:

y = f(wlx1l + w2x2 + ... + wnxn + b) D)

where x1, X2, ..., xn are input data: In wl, w2, ..., wn are the weights assigned to each input b is the offset
(skew) and F is the activation function. Weights and bias are the parameters that determine which inputs will
activate the neural node. The activation function determines how the weighted sum of input data will be
processed.

Mathematical, neural nodes can be represented as functions that take a vector of values as input
and calculate the output value based on the input data. These functions usually contain several parameters
that can be configured during neural network training.One of the most common activation functions is the
sigmoidal function, which converts the input value into a range from 0 to 1. Other activation functions include
hyperbolic tangent and ReLU (Rectified Linear Unit).

_ 1
1+¢"

f(x)

Figure 2 — Sigmoid function
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The role of the sigmoid function in neural networks is to provide non-linearity in the output values of neurons.
This allows the neural network to solve more complex tasks that require more complex connections between
input and output values. Without non-linearity, a neural network can only solve linear problems that can be
solved using simple mathematical operations.Inaddition, the sigmoid function can be used to convert the
output values of neurons into probabilities. Thus, it can be used to solve classification problems where it is
necessary to determine which class the input value belongs to.

To train neural networks, algorithms are used that optimize the parameters of activation functions
and other parameters of the model in order to minimize the prediction error on the training sample. This
allows the neural network to find patterns in the data and make accurate predictions on new data. The most
common applications of neural networks are:

* Prediction — the ability to predict the next step. For example, the rise or fall of stocks, weather

forecast;

» Classification — distribution of data by parameters. For example, make a decision to give a loan,

identify fraudulent transactions based on payment information;

* Recognition — currently, the most widespread use of neural networks. It is used in speech

recognition in voice search queries, handwriting recognition, etc.

One of the ways to teach students to calculate nodes is to use tasks that will help them understand the
mathematical foundations of neural nodes [5]. For example, you can ask students to calculate the output
data for a neural node with specified input data and parameters. When students study neural networks, it
can be difficult for them to understand how neural nodes work and how to adjust parameters such as weights
and bias.

Example. Calculate the result of a neural network using a sigmoid, and its error using a root-mean-
square error.

Data: 11=1, 12=0, w1=0.48, w2=0.68 ,w3=-0.11 ,w4=0.15 ,w5=1.8 ,w6=-2.3.
Hlinput = 1*0.48+0%(-0.11)=0.48
sigmoid(x) =1/ (1 + e"(-x))

H2loutput = sigmoid(0.48)=0.61
H2input = 1*0.68+0*0.15=0.68
H2output = sigmoid(0.68)=0.66
Olinput = 0.61*1.8+0.66*(-2.3)=-0.42
Oloutput = sigmoid(-0.42)=0.4
Olideal = 1 (Oxorl=1)

Error = ((1-0.4)72)/1=0.36

Result — 0.4, Error — 36%.

Another approach is to use interactive online tools, such as neural networks, which allow students to
experiment with various parameters and observe how they affect the output of a neural node. This can help
students better understand how neural nodes work and how to configure parameters.

Another useful approach is to use concrete examples from real life, where neural networks are used
to solve problems. For example, you can show students how neural networks are used for pattern
recognition, text classification, or time series prediction.

Below are some of the effective methods of teaching students to compute neural nodes:
Each of these methods can be effective for teaching students to compute neural nodes, but the most
effective method will depend on the specific needs and abilities of students.

Table 1 — Types of approaches to neural network training.

Approaches Contents

Mathematicalanalysis Understanding the mathematical aspects of neural networks, such as linear
algebra and probability theory, is essential for effective learning to compute
nodes.

Practicaltasks Students can learn how to calculate neural nodes by solving practical tasks
that require them to calculate the value of a node based on specified input
parameters.

Interactiveonlinetools Interactive online tools allow students to experiment with various

parameters and observe how they affect the output of a neural node, which
can help students better understand how to configure parameters.

Trainingresources There are many learning resources, such as online courses and textbooks,
that can help students understand the basics of neural networks and node
computing

Collectivelearning Working in a group can help students better understand the material and

improve their skills in computing neural nodes.
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It is important to pay attention to the fact that learning to compute nodes is only one aspect of learning neural
networks. To fully understand this topic, students also need to study other aspects, such as neural network
architectures, teaching methods, etc.Neural nodes are a key element of neural networks, and understanding
their work is essential for students to successfully study this topic. Teaching students how to compute nodes
can be done by using tasks, interactive online tools, real-world examples and other approaches. However, it
must be remembered that the study of neural networks is a broader topic, and students also need to study
other aspects in order to get a complete understanding of neural networks.

In addition to learning how to compute nodes, students also need to study the various neural network
architectures that exist, such as feedforward, recurrent, and convolutional networks, and the applications
they are best suited for. They should also understand the various teaching methods used to train neural
networks, such as supervised learning.
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AHpatna

Kasipri 3amaHfbl MekTen 6iniMiHIH MHHOBaUMANbIK AaMybl KOFaMHbIH MyfFanimre, wuHdopmartukara,
aknapatTbIK-6inim 6epy opTanapbiHAa, atan anTkaHga KOMMbTepnik okelTy opTackiHaa (KOXK) 6encengi,
cayaTTbl >X8He OpblHAbl XYMbIC iCTeyre [ereH KaxeTTiniriH esekteHaipdi. Kasipri kafganga KecinTik
negarorvkanblk 6inim xxaHa Ma3myHMeEH TONTbIpbinagbl-xaHe Gonawak MHopmaTuka MyFaniMiHiH OKbITyblH
KOMMNbIOTEPNiK OopTacbiHAa XYMbIC iCTeyre AavblHAObIFbIH KanbinTacTelpyAbl ke3gendi, 6i3 myranimuig, AKT
Ky3bIpeTTiniriHiH Kypamaac Geniri peTiHae kapacTtblpambl3. OcbifaH GannaHbICTbI-aNeyMeTTiK-neaarornkanbiy
OeHrenge Oonawak wWHdopmaTvka MyfFaniMiHiH KapacTblpbinbin  OTbIpfaH OpTaja XKyMbIC icTeyre
OalblHABIFBIH KanbINTacTbIPy XYWMECIHiH, FbINbIMK Herisaemeci e3ekTi 60nbIn oTbIp.

Tyninai ce3pmep: aknapaTTbiK-KOMMYHUKAUUAMbIK — MN8HAIK  opTa, MyfaniM, UMHdopmaTuka,
ybIMAAcTbIpYLWbINbLIK dopManap, AuaakTuka, sgicteme.

AHHOTaUuA

VIHHOBaLUMOHHOE pa3BUTUE COBPEMEHHOIO LLKOSNIbHOrO 06pa3oBaHns akTyannampoBasno noTpebHOCTb
obwectBa B yuutene, WHGPOPMATUKKA, aKTUBHO, T[PaMOTHO UM Uenecoobpas3Ho paboTawowem B
MHopMaUnoHHO-06pa3oBaTeNbHbLIX Cpedax, B YaCcTHOCTM B KOMMbKOTEPHON cpepe obydyeHusa (KCO). B
CNOXMBLUMXCS  YCIOBUSIX npodheccuoHanbHO neparormdeckoe obpasoBaHWE  HaMOMHAETCS  HOBbIM
cofepXaHuem - 1 npegnonaraet OpMMPOBaHNE rOTOBHOCTM Oyayulero yuntenss HopMaTuki kK paboTe B
KOMMNbIOTEPHOW cpefe oby4yeHusi, paccmaTpMBaeMon HaMu B KadecTBe komnoHeHTa WVKT-koMneTeHTHOCTM
neparora. B aTon cBA3M Ha couunanbHO-NeJarormyeckoM YpPOBHE akTyanbHblM CTaHOBUTCS HaydHoe
0b6oCHOBaHMe cucTembl oOpMUPOBaHMA TOTOBHOCTU Oyayuiero yuutensa wuHdopmatvkm k pabote B
paccmaTtpuBaemon cpefe.

KnioueBble cnoBa: WHMOPMALMOHHO- KOMMYHWKaLMOHHAA npegMeTHas cpefa, YyuTens,
MHpopmMaTmrka, opraHM3aunoHHble OOpMbI, AnOaKTMKa, MeToamKa.
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