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Annotation

Transliteration, which is the process of converting text from one writing system to another, plays
a key role in ensuring readability and mutual understanding between different languages and alphabets.
This article discusses the use of gradient boosting, namely the CatBoost algorithm, for the task of
transliteration from Latin to Cyrillic. The main attention is paid to the features of processing
categorical features and the use of a context window of different sizes to improve the quality of the
model. The experiments were carried out on a dataset containing about 2000 marked pairs of Latin-
Cyrillic transliterates, annotated manually. The results show that the model with a 3-character context
window achieves better accuracy (0.92417), precision (0.85816), recall (0.81000) and F1-score
(0.81119), compared with models with smaller context windows. This confirms the importance of
considering the context when solving the problem of transliteration. A visual analysis of the graphs of
the loss and accuracy function indicates the similarity of the dynamics of learning models with
different sizes of context windows, while a model with a 3-character context window requires more
iterations to reach a plateau. The conducted research demonstrates the successful application of the
gradient boosting method for the task of transliteration classification and emphasizes the importance of
choosing the right model parameters to achieve optimal results.

Keywords

Transliteration, gradient boosting, CatBoost, machine learning, natural language processing,
categorical features, context window, classification, multiclass classification.

Introduction

Let's first look at what transliteration is. Transliteration is the exact transmission of signs of one
writing by signs of another writing [1][2], in which each sign (or sequence of signs) of one writing
system is transmitted by the corresponding sign (or sequence of signs). In other words, transliteration
is the transformation of the sound of a word into a text in another language, when as a translation it is
the transformation of meaning into a text in another language. If you think about it that way, then this
is one of the easiest tasks, what can be difficult in transforming the sound of a word? You just need to
associate each letter of the conditionally Latin alphabet with a similar-sounding letter from the
language in which we want to get the result (in our case, Cyrillic). In fact, everything is true, there is
even such a standard at the state level of transliteration of names, surnames and place names, etc. Here,
difficulties arise, because simply linking letters to other letters of a foreign language that are similar in
sound is insufficient, because we do not consider the phonetic rules of both languages. Such a crude
approach does not cover all sound cases, and some words may have several nhames in common use,
which further complicates this task. For example, transliterating the word "iphone" according to the
rules that we have introduced to you above will be "unxone", which is far from the correct option. The
correct option is the one that is completely different in writing, but identical in sound to the "aiidon".
And there are actually many such cases, as shown in Figure 1. Transliteration is widely used in search
engines, especially in marketplaces. The names of brands and products that have transliterated can be
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searched for by different spelling variations. For example, when | enter the word " aiipon " in the
search, I should see all apple products, regardless of what language they are written in.

dog: [d,0,g] -> [4,0,r]
problem: [p,r,0,b,l,e,m] -> [n,p,0,6,n,e,M]

limit: [1,i,m,i,t] -> [n,1,M,1,T]

iphone: [i,p,h,0,n,e] -> [1,M,X,0,H,e]
fine: [f,i,n,e] -> [$,1,H,e]

action: [a,c,t,i,o,n] -> [a,u/K,T,n,0,H]

Figure 1. Example of correct and incorrect transliterations

Another point is that there are no open tools that allow you to transliterate text from one
language to another. There are a couple of libraries in the python programming language such as
transliterate[3], cyrtranslit[4], etc. But as | noted above, these tools use literal transliteration, and do
not correctly translate some difficult-to-pronounce words. And the situation is more complicated about
models, since they are not publicly available at all. Many methods and directions appear in various
articles and scientific papers, but are not publicly available. This, in turn, creates a shortage of high-
quality solutions to this problem.

Literature review

Since we decided to take gradient boosting as the main method, CatBoost (Categorical Boosting)
is the best practical implementation of the tools that are needed in our work, namely categorical
classification. One of the key problems in data processing is working with categorical features.
Protasov and Gusev (2018)[5] introduced CatBoost, which offers efficient methods for processing
categorical data without the need for their pre-encoding. An important contribution is the use of the
"Ordered Boosting" method, which reduces the bias associated with evaluating trees on the same data
as training. This approach was described in detail in the work of Dorogush, Ershov and Gulin
(2018)[6], which also discusses the automatic creation of combinations of categorical features, which
significantly improves the quality of the model on problems with categorical data. Although the focus
of transliteration research is on neural networks and recurrent architectures such as LSTM and GRU
(Hochreiter and Schmidhuber, 1997)[7], gradient boosting also shows promising results.

Materials and Methods

Data. For a high-quality model, it is no secret that a large amount of data is needed and it will be
a huge plus if it is of high quality. But a lot of money is needed to process and annotate a large amount
of data. Unfortunately, due to the limited budget for this work, only a small certain amount of data was
selected for annotation as proof that the algorithms and the methods that we are testing here work.
About 2,000 thousand marked pairs of translated Latin-Cyrillic letters were collected. The annotation
was done manually. The final dataset for training the gradient boosting model looks like this: a Latin
word divided into several lines, with different column lengths (context window) for classification and
as a classified object, the final letter in Cyrillic.
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Figure 2. Examples of dataset

The dataset in Figure 2 is assembled so that the original word is always lined up in the “1”
column. In addition to the desired letter, adjacent letters are passed to the input. This is necessary in
order to be able to turn such combinations of letters like “ph” into “¢”, and not “nx". Which is the first
distinguishing feature of this algorithm in comparison with transliteration by letter substitution. Figure
3 shows a dataset with a context window of 2 characters (two letters before the classified letter, two
after), but before the experiment with the model it was not clear what dimension this window should
be. And because of this, two identical datasets were collected, but only considering 1 and 3 adjacent
characters from the classified letter, in order to compare how this will affect the model with identical
parameters.

Model. This is a classification task, so there is no need to train the model to understand the
language, because transliteration is not a semantic transformation of a word, that is, you can do
without semantic understanding of words and text.. This is essentially a multi-categorical
classification, to assemble a word by classifying each Latin letter into the appropriate class, in our case
it is 33 classes (the alphabet of the Russian language). CatBoost was used as a model. Model
parameters: accuracy was used as the main metric, the number of iterations was 1000, the learning rate
was 0.1, it controls the amount of change in the weights of the model at each step of training. The
“MultiClassOneVsAll” function was selected as the loss function. This is an alternative approach to
multi-class classification, which is used in CatBoost. This method, sometimes called "one-vs-all" or
"one-vs-rest"”, reduces the task of multi-class classification to several binary classification problems.
The advantages of the one-vs-all approach include its relative simplicity and the ability to use any
binary classifier for each of the individual classification tasks.

1 1r. .

i YiLiw DI = ] log(pij) + [ # tillog(1 — pyj)
— . tef(0,...M~-1}
i=1 Wi

Formula 1. Function “MultiClassOneVsAIl”, where N- number of sample data, M- number of
final classes, w;; — weight for i-th bit of data that belongs to class j, t; - is the true class of the i-th bit

of data, p;;- the predicted probability that the i-sample belongs to class j.
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Context window 1 Context window 2 Context window 3

Below is the training schedule for three datasets with a difference in the context window.
Figure 3. Graph of the loss function on three models

Figure 4. Graph accuracy on three models during training

As we could see from the graphs, there are no visual differences between the models, the only
thing is that the model with a 3-character context window (3 on the right, 3 on the left) differs in the
number of iterations. Most likely, this is due to the complexity of the input relative to other models,

and it took more iteration to reach a plateau in loss and accuracy functions.

Accura Precision Recall F1
cy
Context window 1 Context window 2 Context window 3
Context 0.8980 0.80995 0.75368 0.75633
window 1 6
Context 0.9140 0.86670 0.80615 0.81631
window 2 6
Context 0.9241 0.85816 0.81000 0.81119
window 3 7

Table 1. Comparison of the results of the three models

Conclusions

Based on the results of the experiment, the following conclusions can be drawn:
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Model and parameter selection: CatBoost were used to solve the problem of transliteration
classification, which successfully coped with the task. The model parameters, such as the number of
iterations, the learning rate, and the loss function, were selected according to the requirements of the
task. Context window: An experiment with different sizes of the context window (the number of
characters before and after the classified letter) showed that the model with a context window of 3
characters showed slightly better results compared to models with a context window of 1 and 2
characters. This may be due to the fact that a larger context helps the model to better understand the
contextual features of transliteration.

Model quality: As a result of training the models, high values of quality metrics such as
accuracy, precision, recall and F1-score were obtained, which indicates a good ability of the model to
classify transliteration.

Visual analysis of graphs: The graphs of the loss function and accuracy on the three models are
visually almost identical, which may indicate that the differences in the quality of the models are not
too significant. However, the analysis of quality metrics and results on test data allows us to draw
more accurate conclusions about the advantages of a model with a 3-character context window.

Thus, the conducted experiment demonstrates the successful application of the gradient boosting
method for the task of transliteration classification, as well as the importance of choosing the right size
of the context window when building a model.
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«MAPABAM TAHBIM»
ASICBIHIA ATKAPBLIBII )KATKAH IC-ILIAPAJIAP

Kyoamoe Maynem Omemicynv

M.Omemicynvl amvinoaewt bamvic Kazaxcman ynusepcumemi,

«Maoenu-moinwiey socymuvicoly 6inim bepy bazoapiramacwinbiy 1 Kypc Masucmpanmol,
Opan xanacwi

AHHOTALUA:

«Mapabaii TaHbIM asiCbIH/A aTKapbUIbIN >KaTKaH ic-IIapajgap» aTThl Oyl Makaiaga MapaOait
xbipay Kymxabaitynsiaeie (KyOaitysel) ayHuere kenreH, emip cypren batsic Kasakcran eHipinme
KbIPAyIbIH HIbIFapMAalIbUIbIFbIHA KaHal KYpMeT KOpCETLIIIN KaTKaHbl co3 00Jabl.

Kiar ce3nep: «Mapabaii TansIM» k00achl, bIp Oactay, «Ep Tapreia» xbIpbl, «KoObU1aHIb1
0aThIp» XKbIPHI.

«Kazak TapuxplH 0O0paszmayIblH KapKbIH YITICIH jkacayra JeiiH Ka3aKThlH KahapMmaHIBIK
KbIPJIAPBIH JKOPIeriHeH JKaTTall ecKeH, Ucl Ka3ak oHbl «KoObu1anasichl» MeH «Ep TapFbIHbDY apKbLIbI
Oinetin MapaOail >KbIPIIBIHBIH TyFaH 9[eOueTIMI3re KaJAbIpFaH Myparepiik OasHbl MEH JTOHEKEepIiK
eHOeKTepi — OyTiHIe TeHIEC! KOK VITTHIK OaiIbIFbIMBI3Fa aliHaAIIbI.

XX FachIpIbIH KBIPKBIHIIGI KbuTaapel  Kacnuii xaranaysianarsl MypbiH CeHripOeKoB apKbLIbI
KpIppIMHBIH  KBIPBIK OaTBIPBIHBIH, €CIMJIEP] JKaHFBIPTBUIBIN, €pJIiK iICTepi €Nl KaablHa opaJca,
0aThICKa3aKCTaHIBIK Mapabaii KbIpay apKbUIbI Ja «elliM JIell CHIPereH, >KepiM el eMipEeHTCH»
6ahagypnep Typanbl Kaiitamanb6ac >xayhap skeipmap Oytinrire aman >xetTi. Kasipri opra Mekremnte
KOHE JKOFaphl OKY OpPBIHAAPBIHAA OKBITHUIBIN JXKypreH «KoOwsmanaeny, «Ep TapreiH» >KeIprapbl
Mapabaii BapuanThl OoiiblHIIA Oarnapiamara eHriziired. Ce6e0i, Oyl BapHaHTTapiblH KOPKEMIIK,
TapUXH OJIIIEMI JKaJIbl 91601 TYbIH/IbIFa KONBIIATHIH TaJlanTap/AblH OMiriHeH kepineni» [ 1, 1-0].

Bbatbipnap *bIpbIHBIH aybI3Ila FaHa AaWTHIIATHIH YIIT1IEH jka30a 9/1e0ueT KaTapblHa eHyiHe eHOerl
CIHI€H TyJIFanap KarapbelHaa eH dyeni MapaOaii xbipay MeH blOpipail AnTbIHCApUHHIH €CIMI aTajabl:
«Kazak aybI3 ofeOMeTiHIH YATUIEpiH XKHUHAI, jKa3bll ay Oip KICiHIH KOJIBIHAH KeJETiH )KYMBIC eMec
exeHiriH bloeipail sxakcel Tycineni. ConabIKTaH, ofl Oy icke e3iHiH Jockl H.MnbMmuHCkuMiinin ne
aTcanbpicyblH oTiHenl. VnpbmuHckuit blObipaiinbiH Oy TijeriH KaObLT amaiabl Ja, XaiblK oJeOHeTiH
xuHayra kipiceni. blobipait H.MnbMuHCKMIII Ka3aK XaJKbIHBIH ©MIPIMEH TaHBICTHIPAAbl KOHE Ka3ak
TiNiH yiipeHyiHe kemekTecenl. H.MnpMunckuit MmeH bIObIpail ken yakbIT Ka3ak aybUIapblH apajiaiibl.
OcpiHgail en apanan >xypreH ke3inzae blobipaii onsl Mapabail akpIlHMEH TaHbICThIpFaH cekuiai. Onap
MapabaiifiblH KeINTereH S>KbIpJapblH ThIHJIANABI, KelOipeynepiH >ka3bll ajajael. byn jkeHiHze
H.UnpMuHCKHI ObUIal Oel )Ka3aabl:

«Men 1859 xpunabH KbIChIHBIH Oac ke3inge, bareic Kazakcrannma Typyuisl cyslpbllicaima
aifTkpin Mapa0Oait akpiHABl OpbIHOOP KajlacklHA IIAKbIPbIN anasiM. Mapabaii «Ep Taprbia» oHriMecin
KbIpian Oepai. MeH Oyt JKbIp/bl TaTap opriMeH kasbin anibiM. «Ep TapreiHIp» ©3 anjplHa KiTamnma
etin Kazan KamaceiHIa OacTBIPBIN MIBIFAPIBIMY [2].

Mapabaii akpinHaH H.MnsmuHckuii xa3sin anFan «Ep TapfbeiH» KBIPBIHBIH ©3 allJblHA JKEKe
KiTanma 607bIn WeIFysIH blObIpail aca 30p KyaHBIIINIEH Kapchl aajbl, OFaH IIbIH KOHUIMEH KyaHaJbl.
byn xeninae blObipait 1862 sxputbl H.MnbMuHCKMiiTe ka3raH Oip xaTeiHAa ObLIail geiini: «MeH ci3
Oacteipbin mbFaprad «Ep Tapreia» KbIpBIH OKBLIBIM. ByraH eTe kKaTThl KyanaMm. Kasak TimiHze emn
yakpITTa KiTamn Oachutrad emec. COHIBIKTaH Ka3aKTap ©31HiH aHa TiiHAE KiTal MIBIKKAHbIHA OTe KaTThl
KyaHyna.» — Jnedml ge, en apaceiHaH «Ep Taprei» cekinmi OipHeIIe >KbIp, epTeri-oHrimMenep/ii
KMHAFaHJBIFBIH Xabapraiiipl >koHe oyapAasl Oacma »xy3iHe mbiFapy yumiH H. WineMuHCKMiniH
KOMEKTeCyiH cypaiisl [2].

H.Unemunckuiinen keitin Mapabaii akpiHHaH blObIpait « KoObutaHmbl OaThIpy KBIPBIH Ka3bII
amanel. KeipaeiH Oip TapaybiH 1879 xbutel (OpbiHOOp KamackiHaa) mmiblIKKaH —«Kuprusckas
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XpecTomatus» (KHHUra mepBasi) JereH KitaObiHa eHrizeai. blObipaiinbiH XpecToMaTHsICHIHA €HI'eH Oyl
Tapayna TalOypbuLIbIH XKYpici («OUT, )xanyap, my! — aeai» aen 6actaiateiH 0eJiM) cyperrenemi. by
Y3iHJIIHI OCBI KYHI JKYPTIIBUTBIKKA TaHbIC OonFraH Mapabaii akbiH alTyblHIaFrbl « KOOBLTaHIBI OaTBIP»
KBIPBIMEH CAJIBICTBIPCAK, €Keyl co30e-co3 KaObIChIN, Typa IbiFaasl. byn xeipast blOsipaiinan Oypein
eJ1 apachlHaH JKUHAI ’Ka3blll aJiFaH jkoHe 0acra )Ky3iHe MIbIFapFaH agaM/sl Ke3aectipmeiimis [3].

Mine, ochl cekinni ¢akriiepre cyiieHe oThIphin, 013 Mapabaii akpiHHaH «KoObLIaHABI OATHIPY
KbIpbiH XIX Facelpma kas3wlll aneln, OipiHINI per Oacma jKy3iHe HIbIFapraH ajgam Jen blOpait
AnTeiHCapuHII ataMaknbi3. blosipait Mapabaiinan «KoOblmaHapl OaThIp» JKBIPBIH TOJBIFBIHAH YKa3bIT
aJZIbl Ma, XKOK I1a, OJ1 apachl a3ipre Maiim emec. bipak blobipaiinpiH « XpecToOMaTHIACBIHAAFBD) Y3iH/Ire
KaparaHjia, oJ1 OyJ1 >KbIp/Ibl TOJIBIFbIHAH Ka3bIll allFaHIbIFbI Oalikanazsl. bipak Oacmara >KbIpIbIH aca
0ip KkepkeM OeJiMiH FaHa TaHJAI AJIBII IIbIFApFaH ceKuUlil. AnTeiHcapuHHIH «K0oOBUTaH B OATHIPIBD)
Mapabaii akpiHHaH (Oip BapHaHTBIH) >Ka3bINl aJbIIl, OHBI MalgalaHybl KediHriiepre yari 6onaasl [4,
213-6].

«En xaMbIH >kereH epiepiiH ce3 OUIreH >kaHAa xakbl Oap» Jen apyakTbl akelH blrbuiman
[llepexoB alTKaHAal, €Nl pyXaHUATHIHA YJIEC KOCKAH JKaHAAp/Abl YIIBIKTAy, HACHXATTay - *Kep 0achIm
XKypreH 0i3 ymiH yibl mapei3. COHABIKTaH, OCBIHIAN aWTynbl TYIFamaplblH Oipi, akblH J1eceH e,
KBIPIIBI JIECEH Jie, JKbIpay AeceH Je cusaThiH Mapabaii KymkabaiiyneiHa pyxbpiHa ©HIpiMi3ie THICTI
KypMeT KepceTulin Typaiasl. Meicanbl, xbipayasiH 180 xbuiabirbl 2022-xbuisl bateic Kazakcran
00JIBICBIH/IA KaH-)KAaKThI aTaJIbIN OTTi [S].

Ieiabl Kepek, 6137111 o0nbicTa OyFaH Neiin 1e Mapabaii skbIpayabl HaCUXaTTalThIH ic-IIapanap
TYpaKkThl oTin keneni. Meican peringe aircak, 2017-xputel Fapudonna KypmanranueB aTbiHIarsl
bateic Kazakcran oOnbicThIK GuiaapMonus 3anbiHaa <« Kvlp aynaym — MapaGaiy  arTe
pecyOMKaNBIK  JKbIpIibIap Oalikaybl ot1Ti. Kasakctan PecnyOnmkacklHBIH €HOCK CiHIpTeH
KaiipaTkepi, oHiii, Tepmenti Katumorua beppiranueB TeparaliblKk €TKeH ©HEp JOJAchlHIA cailbicKa
Katbicymbiap «KoObutanapl OaThipy» SKBIPHIH OPBIHIAIbI, COHJAN-aK, €pPKIH TaKbIPhINTa Ja ©HEp
KepceTTi [6].

Opan KamachlHBIH OPTANBIKTAHABIPBUIFAH KiTalmxXxaHa JKYHEeCiHIH «OHep KoHe YITTHIK
TOCTYpAepal JaMbITy Oenimi «Mapabait KbIpbIHBIH JKayhape» arTel mapa etkizai. 2018-KbLibl
TepekTi aynanslHbIH OopTanbiFbl DenopoBka enai MekeHiHae Mapabail ®bIpayblH MYCiHI KOWBUIIBI.
Bubirel KpUTIBIH Haypbi3biHIA bateic KasakcTaH OOJBICTBIK XaNbIK IIBIFAPMAIIBUIBIFEI OPTaJIBIFBI
TapuXd, MOJACHU KYHIBUIBIKTAPBIMBI3ABI TONBIKTHIPY, YJTTHIK PYXaHUATHIMBI3JIBIH TYJIFATapbIH
IopinTey, TaHy, jKaHamia Oaranay, dJIeMIIK ©pKEHHETKEe KOoTepy OarbIThIHAAFbl 3€pTTey-alKbIHIAY
«Mapabaii TaHBIM» >k00achIH OacTanbl [7].

MapaOaii TaHbIM 5k00acChI:

1. Mapa6ait Kymka6aitynbiabiy 180 sKbUILABIFBI asChIHAA PYXaHU MYPAchIH HAaKThLIAY, KyHeney;

2. XKsipay by emipOasH-IEKIpE TEPEKTEPIH 13/1€Y, 3epAeIiey, alKbIHAAY;

3. Ectenik MaTepuanaap/pl ®KUHACTHIPHIN, FHUIBIMUA alfHAIBIMFA €HT13Y;

4. Marepuanaapasl BAK Oetinne xapusiiay OarbIThIH/IA XKY3€Te acy/a.

«KBIP Gacray» xonme «MAPABAM TambIM» %00achl asCHIHAA, SMHK JKBIPIIBI Mapabaii
Kymkabaityneiabi 180 KbUiibIiFbiHA Opail ¥JIBICTBIH ¥JIbI KYHIMEH TYCHA-TYC Hayphl3 abIHAA
pecyONMKaNbIK, XalblKapajblK SKBIPIIBI-TEpMeNIiep OaiikayblHbIH JHaypeaTsl Papxar Opasos
KacecmipiMiep apachlHAarbl ayJaHapainblk oHimaidH «Ep TapreiH»  KeIpIIbuiap — YeJUICHIDK-
scraeracbiH Oactaapl. OOnbicThiH 12 aynmansl MeH Opanl KajachIHBIH Kacecmipimzaepl e3zaepi
NMalbIHIaraH OCHHEPOIMKTEP] apKBUIBI aT CAJIBICKaH OyJI »k00a IIiiae aibiHaa MEKECIHe JKeTTi. baTbic
OHIPIHJIET] KBIPIIBUIBIK MEKTENTi JaMbBITYJbl Kac MKETKIHIIEKTep apachiHIa OacTaybIMBI3IBIH [a
e31HIK cebebi Oap. O ocel eHepAiH ypraK TopOueciHIe, KoFam TopOWeciHJIe aTKapap peJiHIE,
OaTeIpyiap KbIPbIH KYJIaFbIHA KYHBII ©CKeH Oaja MIHAETTI TYpAe elliH, *XepiH CyHeTiH TyJiFara
alfHanaapl, HAaCWXaT, ©CHETIeH oceTiH Oomaasl. Con cebenTi KbpIpayJbIK OHEpJIH YJIT TopOueciHe
TUT13ep MaHbI3bl KOFAPBl EKEHIH 0acThl Ha3ap/ia ycTay - MiHAETIMI3.

Coran opaii Toyenciz enimizaig 30 KbUIIBIK TaHBIHAAQ YJIAFATThl MOJICHU KIIrepiaepimizai Oip
Kiciiel KoJiiar, »ac YpIaKThIH CaHachlHA CiHIpY OaFmapbIMbI3Fa yliec KOCKaH 12 ayJaH jkoHE Kaja
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MOJICHU-JIEMAJIBIC OPTAJIBIFBI OaclIblIapbl MEH MaMaHJapbIHA, KETEKIIIepiHe, YIATTHIK MypaThIMbI3Fa
KAKBIH JKYPI'€H Kac ©HepIa3lapbIMbI3Fa alFbICEIMbI3 IIEKCI3.

2022 >xpUIABIH MaMBbIp aifbiHaa, OOIBICTHIK XabIK IIBIFAPMAIIBUIBIFBl OPTAJIBIFBIHBIH JUPEKTOPHI
periHae, MeH 92 >kacTarbl LIBIHFBIPJIAYJBIK akcakan bakpiTkan CanaxaaTHHYJIBIH KaObuijar,
Kexkmeray xamaceinmarel Kenec OpnarbiHBIH OaThIpbl, akajgeMHK, jxazymbl Momik Fabaymmun
aTBIHJAFBI My3eiaiH aupekTopbl Kynaitoepni Mpip3aOekTiH AJIFBIC XaThIH TaObICTAIbIM. bys1 AFbic
xarTeiH JKalbIK eniHe kenmyiHiH ce6ebi meH Tapuxbl Oap. bakemxan Camaxaaruuyisl 1947-XbuUsl,
SFHU OChIIaH OakaHmail 74 >xpu1 OypbiH CoBeT OparbIHBIH OaThIphI, 9eOMET 3epTTeymrici Mamik
Fabnymmmn exeyiHiH apaceiHgarkl Mapabaii Moceneci OOMBIHIIIA alMacKaH XaTThIH TYMHYCKaJIApbIH
KAKbIH/A JKOFaphlJa aTajfaH My3elre cbliliaran ekeH. KyHIbl Tapuxu xoairep yuiH Mouik my3eiti
PU3AIIBIIBIFBIH OUTIIII, aKcaKkaiaFa My3eil aTbiHaH AJIFBIC XaT Ta0ObicTayFa 0i3re - OONBICTHIK XaIbIK
HIBIFaPMalIbUIBIFBl OPTAJIBIFbIHA OTIHII KbULIBL. bi3 apmarepal KomeMeTneH Kapchl ajiblll, OCbIHAAN
KOHCHIH KO3iHJIeH KapusulapIIblH ©HEere >KOJIbI ©CKEJeH YpHaKka Yiri OojapiblK FUOpAT eKeHiH
KETKI3IIK [8].

BubiFpl  KBUIIBIH MaychiM aibiHOa «Mapabaii  TaHbIM» Ko0ackl ascbiHIa Mapabai
HYcKachlHaFrbl «KoObu1aHaAbl O0aThIp» KBIPBIH HACHXATTay YEJIEHIDKIH €eJIiMi3re TaHbIMall MOJCHHUET
Karipatkepi, Koomanabr 6ateipasiy yprars! JXKypcein Epman Gactazpl.

buplrel  KBUIABIH mIUIAe aiibiHma Mapabait KymkabaiiyaeiHplH 180 KbUIIBIFBIHA Opai
"Mapabaii TanbpIM" >k00achl aschIHAAFbl iccamapsiM AkTeOe o6mbichl Kobnma aymanel JKupenkoma
ayblUIbIHAA OpHanacKaH «KoObutaHabl 6aTelpy» MEMOpHANIBIK KemleHinae Oactanapl. Kazak XaJKbIHBIH
kahapMmaHIBIK KbIpbl «KoOBUTaHABI OATBHIPY» ATMOCHIHBIH KOPKEM HYCKAJApbIHBIH Oipi 0i3re Mapabaii
KymkaOaitynsl apkelibl xkerTi. byn iccanapeim Kocranail oGusbichiHa sxamFacTsl. Ochbl Kajazia MUK
KbIpay Mapabait KymxabaityinsiaeiH «KoObuIaHIpl O0aThIp» KBIPBIH Ka3bIl b, «TaiOypbuiaspig
malbice» TapayblH «Kazak xpecromatusiceiHay eHrisreH (1879) blOwipait AnTbIHCapuH aThIHAAFBI
Memopuan Myseiine OonaeiM. Ocbl My3el OacuibIChbIHBIH OpblHOacapel CanTaHaT AMaHTaMKbI3bI
VYTenbaeBa »oHE aKblH, MYONUIUCT, >KYPHAJIUCT, FajdblM opl ayJapMallbl, ©OJIEM XaJlbIKTaphbl
Kazymsimapel Oparbl koHe Kazakcran JKasymbsuiaper Oparel Mymieci CepikOait OcnaHoBneH
ke3znectiM. Kesnecy Oapeicbinna Mapabait KymkaOaityasiabiy 180 xblnabiFbiHa opail "Mapa0ait
TaHbIM" ’K00achl AsCBIHIA JKbIpAyJblH PyXaHH MYpachblH HAaKTbUIAy, FBUIBIMU aifHaJbIMFa EHTi3y,
eMIpOassHIIBIK JIEPEKTEPIH TOJBIKTHIPY Macemenepi Tankbpiianabl. OChIIaH COH, 3€PTTEY KYMBICTapbIH
OJlaH opl JKAJIFacThIpy MaKcaTbIHJAFbl iccamapbiM AKMousia o6ibickl Kekieray kanmacbiHaarbsl Mouik
FaOaynnuH aTeIHIaFbl TAPUXU-MEMOPHUANIBIK MYy3€i1HAE KaIFachlH TanThl [9].

AxMora 00JIbICEI MOICHUET, apXUBTEP MEH KyKaTTamanap 0ackapmachiHbIH "Monik Fabnymiun
myseil" MKM nupextopsl MOpaes Tanrar KaliblpkeHyabIMEeH Ke3zecy OapbIChIHIA, KbIPILbIFa
KaTBICTHI 9711 Oip 13re TycIel Kene >KaTbIpFaH Macesesep, )KapusUIaHbIIl KYPreH AepeKTep Typalibl Kop
cakraymsl Kaxpi0aii XKanat JKaHObIpOaliKbI3bl >kKoHE FbUIBIMH KbI3MeTKep banbiM CepikKbI3bl
AliTmMaranOeToBaMeH Je TankbUIaHAbl. Onap Mys3eieri SKCHO3ULUSIIBIK 3aJIJapMEH TaHBICTHIPHIII,
KaKeTTi aknapaTrTapMeH Oemicti. Markan XKymabaeB aTeiHIarbl AKMOJIa OOJIBICTHIK OMOe0ar FhITBIMU
KiTalXaHaCBhIHBIH JUpeKkTopbl Mpbip3abexk Kynaitbepni PaxbiMOeKysbl akaJeMHuK, >Ka3yIllbl, KOFam
Kaiipatkepi Momik FaoaymmmaaiH «Ka3ak XaaKbIHBIH 0aTBIPIIBIK KbIPBI « KOOBUTaHIBI OaTHIP» KBIPHIH
FBUIBIMJIBIK 3€pTTEY/IiH Macesenepi (KaHAUIATThIK JuccepTanus) Typaibby X1 TOMIBIK KiTanTbl TaObIC
eTTi. OChIMEH, ©JIKEJIep apachIHAaFbl HIBIFAPMAIIBUIBIK OaillaHbICTBl HBIFAMTKAH iccamap asKTaJibl.
bipax "Mapabaii TanbIM" 5x00achl jkaFaca Oep/i.

Mapabaii TabIM xK00achl asgcbiHAa OyHIal iccanapiap o0JIbIC ayMaFbIHIA /1a *KY3€re acThl, aTal
aiitkanna bepi sxone TepekTi ayiannapbiHa a Gapbin KalTTHIK.

Mapa6aii KymkaGaityisina apaanran «MAPABAW TarbUIBIMBDY PECITyOIMKAIBIK FHUIBIMHE-
TaHBIMABIK KOH(EPEHIMChl - aTaKThl JKbIpayJblH MOJEHUM MYpPAchlH 3€pTTey, 3epleney, Urepynui
KO3JIeTEH MapaMbI3IbIH Oipi.

bi3 Mapabaii TaHbIM 5k00aChIH XKbIpayFa apHamn Lenmnek micipirn, Kypan cypenepin 6arsimrayaan
Oactanbik. Mapabaii sxpIpay TakbeIpblObl OoiibiHIIA Mok FabmymummaMen xar-xabap aaMackaH >Kachl
TOKCaHHaH ackaH baxpimkan CanaxaATHHYJIBIHBIH 0aTachlH aniblK. OCBl TUIEK AyFalapbIMbI3 KaObLT
0oJbIim, apyak pa3bl OONIbl Ma €KeH, OI3[lIH >KOFapbla aTajfaH jko0a OOWBIHIIA 1C-KBI3METIMI3,
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131eHicTepiMi3 Kemicciz OonFaH KOK. AWTHAKIIbL, Haypbl3 aiibiHga Opan KanacklHaa Oip arkousTait
OoKura opbIH anabl. Opall KaJlachIHBIH TYPFBIHBI J[oyneTKanueBTap oyJaeTiHAe AyHUEre KelreH coouIiH
eciMi aTa-aHaCBIHBIH KajaybiMeH MapaOaii nen Koubuiasl. Kas3akThIH aTakTbl JKbIpaybIHBIH €CIMiH
HeJICHTeH CoOMIiH oKeciHiH aThl EpTapFblH ekeHiH eckepim, Oyl OKuFa — jKail FaHa COMKECTIK eMec,
Ka3aK pPyXaHHUATHIHAA OOJIFalIbl TYpFaH Oip YJIKEH KaKChUTBIKTAP IbIH XKAPIIBICHI, - JCT KAaKChI BIPhIMFa
Oanaapik. blnaiibiM, Ka3aKThIH 6p PyXbl KaiiTa jKaHFBIPBIN, OPKEHUETTIH TOPIHEH OPbIH aJlalbIK.

KopsiTa kene, Mapabaii KyymkaOaityiieiHa apHaiiFaH ic-mapaiapra OaclIbUIBIK jKacaraH JKOHE
olicTEMENK KOMEK, Kojjay KOpPCETKEeH OOJBICTBHIK MoJIeHHeT OackapmachkiHa (Oacmibichl [lyiicenTeri
Caiipan Temipramuyiibl) KoHE X00aMbI3fa aT CAJBICKaH Oapiia MeKeMe-yibIMIap MEH TyJiFaliapra
IIBIH PU3AIIBUTBIFBIMBI3IBI OUITIIPEMIH.

Makanamabpl XakiM AOaiiiblH KbIpayFa OepreH OarachIMEH asKTarbIM Keyemi: « AOalIbIH YTl
TYTBIN, OHETE aJFaH aKbIH-)KbIpAyJIapbl JKaFbIpaQUsIIbIK ©JIIeMIe OarbIHOAUTHIHBIHBIH Oip Jonerni —
aybI3 9/1eOMETIHIH KOpPKEM YITiIepiH JKbIpiiaraH akbIHAApbIH inriHae Abait MapaOaii akbpIHIBI epeKIe
Oaranaran. Mapabaii KyimkaOaityiiel — eseH-ce31 013re a3 KeTKEH 3aMaHbBIHBIH KYIITI aKbIHIapbIHBIH
6ipi. Mapabaiinpiy Oipa3 alTeicTapbl MEH OJ KbIpJaraH aybl3 o[eOMeTiHIH yiarijepi Oisre xerce,
H.N.Nnemunckuii Mapa6aiinan «Ep Tapreia» xbipbid, bl. AnteiHcapun «KoOblU1aH b1 6aTHIP) KBIPBIH
aswim ananasl [10].

MapaGaiiabiy xbipnarad «Ep Taprein» xbIpel Typansl M.Oye30B: «Tapreingarsl MapaOait
KBIPBI ©3refieH 06JIeK YITiMeH, O3re/IeH KaT KypainraHaaid. bapiblk eneHae Kbpl3 CHUMAaThl, aiiThIC Co3,
COFBIC CypeTi, aT KeJOeTi CHSIKThI CO3AepAiH OapiblFbl Ja BUIFM KeCTeJey, CabICThIpYy, >KalFay
CHITaTTapbIMEH Xa3bUIFaH. bip HOpCeHIH CypeTiH aifTyra KenreH e >KbIPIIbl Til Ka3ak Oanacel OLIreH
IYHUENE KO3 TOKTaTapiblK KeNiCTI HOpCeHIH emOipiH KalislpMail cysly YIIH YHII-TOrinm albli
KenreHaen Oomanel. JKenmipTrenereH jkepli OKbIFaHIA OKYIIBl Y3UIMEHTIH, YIIBI-KUBIPBI KOK KOl
CYIy CypeTTiH IIIiH apajam CypeT TOJKbIHBIHAA Kele >kaTKaHmail Oonaasl. JKbIipa OCHIHBIH O9pi
KBUIFBIHBIN, KHHAN OTBHIPBIIT aWTBUIFAH €MeC, ©31HeH-o31, OipiH-Oipi JKeTelem, aFbLITBIN Kl
OTBIpFaHall 0onaae»,- aeinai. Ce3 koK, Oy — Mapabaiinbiy oain 6arace» [11, 122-123 6].
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OPI'AHUKAJIBIK XUMHUS TAPAYBIH OKBITYIA MOJIEKYJIA K¥PYIIbI ’KOHE
MOJAEJBAEYHI IIVIAT®OPMAJIAPABI KOJIIAHY

Hckanoaposa M.b.,

2- KypC Ma2ucmpanmeol,

Koowca Axmem Hcayu amvinoaswr Xanvikapanvik Kazax — mypiK yHugeepcumenmi,
Kazaxcman, Typkicman K.

Kaxcuobaesa 7K.M.

Xumust bL16IMOAPbIHBIY KAHOUOAMbI,

Abau amvinoazvl Kazax ynmmuix nedaco2ukaivlk yHugepcumeni,

Kazaxcman, Anmamur K.

AHJIATIIA

by FBUIBIMM MakajlaHbIH MakcaTbl MEKTENTE OpraHUKaIbIK XHUMHUS TapayblH OKBITY/a
MOJIEKyJIasiap kacay >KOHE MOJENbJCY YUIIH IutaTdopMmanapsl MmaiganaHyablH MYMKIHIIKTEpi MeH
apTHIKIIBIIBIKTAPBIH  3€pTTey Oousbll  TaObulafbl. XHUMHUSAHBl OKBITYyJa 3aMaHayH aKMapaTThIK
TEXHOJIOTUSUTAP/AbI  KOJIAHYJBIH MAaHBI3ABUIBIFEl  KApacThIPhUIAAbl. XUMHSIIBIK —KYPBUIBIMIAPIbI
KypyJaa, Busyanuzanusuiayga ckoHe tangayna ChemDraw, KingDraw, Marvin JS, GaussView,
PyMOL, AutoDock xoHe Oacka mga OarmapiiamanapIblH pedi 3epTreneai. ATarrad miaTgopManapiasl
KOJIJaHa OTBIPBII, OPraHUKAJIbIK KOCBUIBICTAP/Ibl BUPTYaAJJIbl MOJENbEYre O6aca Ha3ap ayaapbLiajbl.
3aMaHayy aKnmapaTTHIK TEXHOJOTHSUIAPIBIH MHTETPAIMCH OKYIIbUIApFa OPTaHMKAIBIK KOCBUIBICTAp
MEH XHUMUSUIBIK pEaKUUsIapAblH KYpPbUIBIMBIH TEpeH 3epTTell KaHa KoHMail, COHbIMEH Kartap
XUMUSUIBIK KYOBUIBICTAp/Ibl TYCIHY MYMKIHJIIKTEPIH €0yip KeHelTeal. OKyIbUIapAblH OKY MpOoLeciHe
Kajail COTTI KaTbiCa ajlaThIH/BIFbI, OPraHUKAJIBIK KOCBUIBICTAP/BIH KYPBUIBIMBIH Kypa aJlaThIHIBIFbI
KOHE 3epTTel aNaThIHIBIFBl KOPCETIITreH. 3epTTey/e MOJEKyJIalapasl KYpy JKOHE MOJEIbACY
iat¢opMaapblH KOJJAAHY OKYIIBUIAPJBIH OPraHMKaJblK XWUMHS HETI3JEepiH TEpeHIpeK TYCiHyiHe
BIKITAJl €TETiHIH, XUMUSIIBIK KYPBUIBIMIAPMEH J>KYMBIC iCTE€y JaFAbUIapblH JaMBITATBIHBIH JKOHE
OJIapblH OPTaHUKAIBIK 3aTTap/bIH KYPbUIBIM/BIK MPUHIMIITEPIH TYCIHYIH JKaKCapTaTbIHBIH pacTaii/ibl

Byn Tocin Oimim Oepy mpolieciH OailbITabl >KOHE XUMHUSA OJIeMi Typasibl KEIICHI WJIESHbBI
KaJIBINTACTBIPYFa bIKIAJ €TEe/Il.

Kinm ce30ep: xumus, opeanuxanvi Xumus, Mooeib, niam@opma, mexHono2us

Kipicne. Ka3ipri 6inim Oepy mpolieciie HHHOBAIMUIBIK TEXHOJIOTUSIAD MEH XUMUSHBI, OHBIH
IIIiHae OpTraHUKANBIK XMUMHUSHBI OKBITYFa apHaJFaH OarJapiiaMaiblK KypalaapAbl MEKTENTe OKBITY
JeHreinae THIMII Naiianany epekiie MaHbI3Ibl penl aTkapazibl. Ochl calajarbl JaMmyAblH HETi3ri
OaFpITTapbIHBIH  Oipl MOJEKyJIanapAbl Kypy KOHE XHUMHUSJIBIK MPOLECTepl MOJAENbIALY YIIIH
MaMaHJaHIbIPBIIFaH mIaTgopmaiapabl Kojaaany 0ossin Tadbutaast [1].

MexkTenTe OpraHUKaIBIK XHMHUS TapayblH OKBITYa MOJIEKyJIaap Kacay *oHe MOJIEIbACY YIIiH
wiatpopmanapasl HaijalaHyIblH MYMKIHIIKTEpI ~ MEH apTHIKIIBUIBIKTAPbIH 3€pTTey OOJIBII
TaObUTaAbl. 3aMaHayW aKNmapaTTHIK TEXHOJOTHSUIAPBIH WHTETPAIUSICHl OKYIIBUIAPFA OPTaHUKAIBIK
KOCBUIBICTap MEH XHMUSUIBIK PEaKUUsUIapAbIH KYPbUIBIMBIH TEPEH 3epTTeN KaHa Koiimaii, COHbIMEH
KaTap XUMUSJIBIK KYOBUIBICTAP/IbI TYCIHY MYMKIHJIIKTEPIH €19yip KeHeuTe .

Ocbl 3epTTey asChIHIA MEKTENTeri OpraHuKajJblK XUMHUSHBIH OKy mpouecinae ChemDraw,
KingDraw, Marvin JS, Gaussview, PyMOL cuskrel OarmapiaManblK Kypaiaapabl MaiganaHyIbIH
MaHBI3BIIBIFBIH  KapacThlpy kocmapnanyna. Ocbl  minatdopmanapiarbl  (QyHKIIMOHAIBUIBIKTEL,
BIHFAWJIBUTBIKTBI, TpaUKaablK camaHbl JKOHE OKYy MYMKIHAIKTEPIH TajijayFa epeKiie Hazap
aynapsiianel. OKyIIbUIapAbl MOJIEKYJIANapabl KYpy >KoHE MOJeNbAey IIaTgopMaaapblMEH >KYMBIC
icTeyre OeiceHl TapTy TEK 3epTTENICTIH MaTepHaliFa JeTeH KbI3bIFYIIBUIBIKTH apTTHIpyFa FaHa eMec,
COHBIMEH KaTap OJIapJblH XUMHSUIBIK INPOLECTEPAl TalAay >MOHE BU3yalU3alysulay AaFAbUIapbIH
KaJBINTACTRIPYFa BIKMANT eTeAl Jaen OoipkaHanuel. Byn Tocin OKymIbLIapFa XUMHSUIBIK YFBIMIApAbI
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TEepPEeHIpEeK Hrepyre >kKoHe BHPTYalAbl 3epTXaHaga ©3 OUTIMIEpiH ic KY3iHIe KOJJaHyFa MYMKIHJIK
Oepeni [2]. Monekynanap MeH MOJeNbJEyre apHajfaH KOJJaHbICTarbl IulaTopmanap MeH
OarmapiaManblk  KypalgapAsl  Taljay  OJapAblH  apTHIKIIBUIBIKTAPBIH, KEMIIUTIKTepI  MEH
MYMKIHAIKTepiH OimiM Oepy mporieci aschbiHaa Oaranaibl.

Mornexynanapasl Kypy >KoHE MOJENbJey YIIiH matdopManapabl maifanaHy ASCTYPIi OKBITY
o/icTepiH TUIMII TOJBIKTBHIPHIN KaHa KOMMaii/lbl, COHBIMEH KaTap MaTepHalbl TOJIBIK UTEpyre >KoHe
OpPTaHHUKAIBIK XWMHS CaJachlHIAFbl OKYIIBUIAPIABIH TAHBIMJBIK KY3BIPETTUNKTEPIH KAIBITACTHIPYFa
BIKITAJ eTefi jaen OoibkaHyna [3]. 3epTTey coHbIMEH Kartap OiniM Oepy ToxipuOeciHIe BHPTYaIbl
MOJICTIBACYAl KOJJaHY IbIH TUIMIUTITI Typajibl OKYIIbUIAP MEH OKBITYIIBIIAP IBIH MKIPISPIH TalAayabl
KamTuael. CayanHamanap TOCUIAIH apTHIKIIBUIBIKTApPhl MEH IIEKTEYJEepiH aHbIKTayFa, COHJAaii-aK
OKYIIBUIAPJIBIH OCHI OKBITY dJIICTEMECiHE JieTeH Ko3KapachlH OarajayFa MyMKIiH/IK Oepei.

3eprrey dmici MeH MaTepuaapbl.

OkcnepuMeHTKe «OpraHuKalIbIK XUMUSHBIH KipicIIeCIMEH» TaHBICHI KaTKaH 9 «By sxone 9 «I
CBIHBIN OKYUIbIJIAPhl KATBICTHL. DKCHEPUMEHT KOCIMAapJIayAblH allfalllKbl Ke3eHIHAE OKYIIbLIapIbIH
OpPTaHUKAIBIK XMMHUS >KOHE 3aTTapIblH KYPBUIBICHI Typajbl HE OUICTIHAIKTEPIH aHBIKTay YIIiH 2
CBIHBINTAH J]a KeJeci cypakTap OoiibIHIIA cayallHaMa allbIH/IbL:

CayanHama >kapTblUIail TECT JKOHE alllbIK CYPaK TYPIHE aTbIH/IbI.

1. OpraHuKaabIK XUMHS TIOH1 HEH1 3epTTei/1i?

XayaOsbl: epkiH Typ/e xayan Oepei

2. Kannait opraHukaibIK 3aTTap/sl Oiaecizuep?

3. XUMUSIIBIK KOCBUTBICTAPABIH KYPBUIBICHIH Oiieci3 0e?

. Uls1, axxpIparta anaMbiH

. ok, mynzuem Tycinbeiimin

. Keitbip 3aTTap KYpbUIBICHIH OljIeMiH

. XUMUSIIBIK 3aTTapAblH KYPBUIBICHIH ChI3a anachl3 6a?

. U4, ce13a amaMbeIH

. Kok, cb13a anMaiMbIH

. ChbI3bIN YHpPEHTIM Kenenl

. ChI3a ancanpI3, oMap/bl apHaiibl muaTdopMaiap apKblUIbl CHI3BIN JKOHE BHU3Yasan KOPTeHCi3

Lno o 0O o

oe?

a. V51, Kon1aHblll KepreHMiH

b. XKoxk, onnaii muaTdopmanapasl KOJAaHBIT KOPMETeH EKeHMIH

Cayannama Hotnxeci. 1- Cypak OoifbIHIIA :

Hypeic xxayar 6epai - 59% oky1sl; sxkayar 6epe anMansl - 41% OKyIIbI.

2- Cypak 6oifbIHIIA :

Jypwic xxayarn 6epai - 39% oky1isl; sxayan oepe anmaisl - 61% OKyIsI.

3- Cypax OoiibIHIIA :

W4, axbipaTa anaMbIH - 38% OKyIIbI; KOK, MyJiieM TyciHOeimiH — 30 % oxymibl; keiOip 3aTTap
KYPBUIBICBIH OiieMiH - 32% OKYIIIBI.

4- Cypak OoMbIHIIA :

W, cp13a anambiH - 35% OKYIIBI; KOK, ChI3a anMaidMbIH — 30 % OKYIIBI; CHI3BIN YHPEHTIM Kemei
- 35% oKymIbIL.

5- Cypak 6oiibIHIIA :

W, xonganein kKepreuMiH - 5% OKyIIbI; KOK, OHJall miuaTdopManapbl KOJNJIAHBIT KepMEreH
eKeHMIH - 95% OKyIIBI.

CayanHama HOTHKeEJIepiHE CyHeHe OThIpbIN, «OpraHuKaiblK XUMHUAFA KIpiCIe» TapayblH OKBITY
OapbICBIHAA AKCIEPUMEHTTE KOJJAHBUIATBIH IUlaTdopmanap aHbIKTanabl, cabak KMIXK-mapsr
KYpacTBIPBUIIBL. JKCIIEPUMEHTTIK TON TIeH bakpuiay TonTapbeiHa aXbIpaTy YIIiH, Op CHIHBINTHIH COHFBI
OeuiM OolibIHIIIA OaKbUIAY KYMBICTAPBIHBIH HOTHXKENEPIHIH OpTa KOPCETKIIITEePl albIHBII, HOTHKECIHE
OanmanbICThL: 9 «By» chIHBIOB — OT, 9 «I'» chiubIOB BT aem Oenriieni.
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«OpraHukanblK XUMHsSIFa Kipicrie» Tapaybl OoWbIHIIA OepiiareH OepiireH TaKbIpbIITapFa
OaluaHBICTBI KMJK KYPBUIBIN, MOJIEKYJa KYPYIIBI XOHE MOAENBIACYIII Mporpammaiapiabl KOJIJaHy
MYMKIHJIT1 Oap Tarnceipmanap 6epinii.

TanceipMaiap:

Nel

Kayaowvr:

No2 tamnceipma.

Tancelpma:

ChemBio3D HotLink

C4H10 OyraHHBIH KYpbUIBIMIBIK (OPMYJIACHIHBIH MOJETIH  OHJIAMH
1aTGOpPMaHbIH KOMETIMEH KYPAaCTBIPBIHBI3 XKoHE KaHKAJIBIK (OopMytanapsiH jka3biHbl3 (1-3 cyper).

Hemece CH;CH,CH,CH;

Monekynaslk opmyia CyHyo
OMITMPHKAJIBIK (hopmyIia C,H;
Kypbuisivzasix opmyina i
e
KpickapTeuirad KypeutbiMaslk dopmyna | CH; — CH, — CH; — CHj

Kanxkaunbik opmyia

/\/

<s

Cypem 2-3 . ChemDraw suco

Cypem 1. Tancwvipma ycayaowo

MOIEKYNACbIHbIH MOOe10epi

1. ByTanHBIH MYMKiH 60JaThIH H30MEpJIep MOJEIH KYPACTHIPBIHBI3
2. bepinren xocwUIbICTapaarbl (PYHKIIMOHAT TONTApAbl KOpIIAN OeNrijieHI3 >KOHE OHBIH KalChl

KJIaCKa ’KaTaThIHBIH aHBIKTaHbI3 (4-6 cyper) [4,5]:
‘Dyummomm TOIl

Cypem 5-6. Marvin JS

De@»"

&
/‘

[o)c]

ne KingDraw nnamgpopmanapoinviy komezimen yncacanzan oOyman

KocbuibicTap

KocpibicTap

D YHKIHOHAT TOI

T H H HH H

‘ [ [ ,’O

H—c—(‘—czo H'CIZ-CII-(‘J-(‘:—C\H
HHHH

CH;—CH,—CH—CH;

H

a3

Cypem 4 . Tancvipma kecmeci

XH6 60

H
H,C— —l:O

0

IS P
’ o
HJCJJ—O—H

[pachwieCKAR PeABNTOp, PHODDI WS (ODMYN PTHKHECKH DELIECTD

C-C-C-C-C

C
llx('—[('ll_-h—{'tf

o]

scane Acetyl nnamgpopmanapvinviyy Komezimen
OP2AHUKATIBIK, KOCBLTbICMAPObLH MONEKYAAAPbIHbIH MOOe10epi
Ne3 ranceipma.

a)

EEE0E0000000
(o]}l m)i3\(e}fi]i]ili

Jcacanzan ommexkmi

1. Bepinren KypbUTBIMIBIK KAHKACHI aPKBUTBI OPTaHUKAIBIK KOCBUTBICTHI aHBIKTAHBI3

(cyper-7) .

2. OpraHuKablK KOChUIBIC H30MEPJEPIHIH KYPBUIBICHIH ChI3BIHBI3.
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Cypem 7. Opaanukanvik 3am KYpoliblCbIHbIY KAHKACHL
Ne4 tanceipma.
JlypbIC *ayanTbl AaHBIKTaHbI3.
MertunaneraT *oHe IPONaH KbIIIKbUIBI OYIT:
a) T'omouorrap
b) KypbUibIMIbIK nu30MepIaep
) ['eomeTpusuIBIK H30MEpIEp
d) Bip 3ar.
Cabakrap OapabIChIHa OKYIIBUIAP/IbIH OPbIH/AAI OTBIPFAH TallchipMasapsl (JopMaTUBTI Oara
peTiHae OHJIAIH KYypHAJIFa KOWBLUIIBI.
Hoaruzxesiep MeH TajKbliayJiap.
Toxipube conprHnars! oKymbuapasH b)XXb anbiHbin, HoTHKENEpi opTama KOpCeTKIIi
kenecinen 6onel (1-muarpamma).

70%

72% 71%
68%
66% 5%

64%
64% 62%
62%
60%
58%
56%

9 «B» CbIHbIBbl 9 «I'» CbIHbIObI

B DKcnepumeHTKe aeliHri BB HaTuKeci

B JKcnepuMeHTTeH KeWiHri BB HaTuxeci

Huazpamma-1. 9 «B» yncane 9 «I'» cotnovin okymoinapwvinotty b2Kb nomuosicenepininy opmawia
npoyenmmik Kepcemkiuimepi

OKkcnepuMeHT HoTwxkeciHae 9 «B» xxoHe 9 «I'» chiHbIN oKymbuiapbiHbH eki bXXb nan anran
OaranapblHbIH e3repici Oalkanael. Ocipece, 9 «B» CbHIHBIOBIHBIH anfaH Oaramapel 6% - Fa
KOFapbLIAIbL.

KopsbiThinabl. KopeITHIHIBIIAN KeJle, MEKTENTe OPTaHUKAIBIK XHMUS TapayJapblH OKBITY/Aa
MOJIEKYyJla KYpPYIIbl 5KOHE MOJENbJCylIl OaFaapiaManapblH KOJJaHy, OKYIIbUIAPAbIH OpPTraHUKAJIbIK
KOCBUIBICTAP/IbIH KYPBUIBIMBIH JKOHE H30MEpJIepiH JKaKChl TYCIHYr'€ BIKHAJIbIH THUTI3Il. ABTOpiap
OpPTraHUKANbIK XUMHSHBIH OKy IpOLECIHIE MOJIEKyJalap kacay JKOHE MOJENbJey YIIiH
maTdopMaliap sl Maiianany Kasipri 011iM Oepy YIIIiH KOHE OPTaHUKAIBIK KOCBUTBICTAp XUMHUSICHIHBIH
HeTi3/1epi YILIiH 6Te MaHbI3/bl IeT€H KOPBITHIHABIFA KEeJ/Ii.

MMaiinananblirad daeduerTep Tizimi:
1. ®enopos A.®., Koncrantunoa E.M., Poxkos B.Il. "Metoauka o0yyeHus XuMHUH B HIKone."

M.: IIpocsemenue, 2006.

2. Sluenko I''M. "MonekynsipHOoe MOJIeIHPOBaHUE U KOMIBbIOTEpHOE nocTpoenue Moinekyi." CII6.:

Xumus, 2003.

3. XuMmus: MHTepakTUBHBIE pecypchl. Paznen "MopaenupoBanue monekyi." https://www.chem-

edu.ru/resource/virtlab/chemical (mata nocryna - mapt 2022).

4. CrexonpHukoB A.A., TonctukoB I'.A. "Oprannueckas xumus: yaeoHoe nocooue." M.: U3n-Bo

MI'Y, 2019.
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®OPMHUPOBAHUE TYPUCTCKHUX KOMIIETEHIIMI OBYYAIOIIINXCH B
HKOJBbHOM TYPU3ME

Capcemoaesa /lunapa Kanamoena
mazucmp eeoepaghuu, npenooasamenb-3Kcnepm
Ilasnooapckoco nedacoeuueckoeo ynusepcumema um. A.Mapeynana

Typucrtckoe BociuTanue GOpMUPYET y HIKOJIHHUKOB TBOPUECKOE U HPABCTBEHHOE OTHOILIEHUE K
JMYHON KU3HU, 4TO (POPMHPYET Y IKOIHHUKA CAMOPEATH3AINIO U COLUAIN3ALHUIO.

KuroueBble cioBa: TypucTCKas A€ATEIbHOCTh, IIKOJIBHBIN TypU3M, TYPUCTCKUE KOMIIETEHLIUH,
[1€arOrH4E€CKUE TEXHOJIOTHH.

Baxueilmass cTopoHa JEATENBHOCTH ULIKOJBHOIO Typu3Ma SBISETCA OpraHU3aTropcKas |
aruTallMOHHO-IIPONIAraHUCTCKas padoTa Mo MHUPOKOMY Pa3BUTHIO U COBEPILIEHCTBOBAHUIO MAaCCOBOIO
CaMOJIEATENIbHOTO Typu3Ma. TypHUCTCKasi JAESITENIbHOCTb OCHOBBIBAE€TCS HA PA3BUTUM HUJEHHO-
MOJIMTUYECKOT0, TPYAOBOTO U HPAaBCTBEHHOI'O BOCHUTAHMS IMOAPACTAIOLIEIO MOKOJIECHHUS, YKPEIICHUS
3M0POBBSl U PAIMOHATIBLHOTO MCIIOJIB30BAHUS CBOOOAHOTO BpPEMEHH TPYISIIMXCS, BCECTOPOHHETO
rapMOHUYECKOTO PA3BUTHUS JMYHOCTH, (POPMUPOBAHHE AKTHBHOM XHU3HEHHOW MO3HMIIMU U 370POBOTO
o0Opa3a KU3HH.

Llenp TypHCTCKOTO BOCHHTaHUS OOyYaromuMXcst 93T0 (QOPMUPOBAHHE Y MIKOJHHUKOB
pedIIeKCUBHOTO, TBOPYECKOTO, HPABCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOM KU3HU B COOTHECEHHUU C
AKHU3HBIO Ipyrux jofeil. HeobxoqumMo oTMETUTD, YTO Ba)KHEUIINE MPUHIUIBI BOCIUTAHUS COCTOAT B
TOM, YTOOBI COEIUHUTH JBa IOJIIOCA JMYHOCTH - CaMOPEATU3ALUI0 U COIHAIM3AINI0, TO€ €CTh B
BOCIIUTATEJIbHOM JESITEIbHOCTU Ba)KHA, IIPEXK/I€ BCET0, OPUEHTALUS HA JIMYHOCTb.

B nporniecce TypucTcko-kpaeBeaueCcKon IeATeTbHOCTH paciiupseTcs cepa oOmeHns yJanuxcs,
OHU TPUOOPETAIOT HABBIKM COLMAIBHOTO B3aUMOAEUCTBUS, OINBIT MOJOXKUTEIBHOTO TOBEACHUS,
CO3J1al0TCsl OJIaronpusATHBIE YCIOBHS JUIsl (OPMHUPOBAHUS HPABCTBEHHBIX KAaYE€CTB JIMYHOCTU pEOCHKa:
TPYAOIOOUs, 4YyBCTBA TOBAapHIIECTBA, OTBETCTBEHHOCTH, KOTOPHIE BOCIUTHIBAIOTCS Y UJICHOB
Typuctckoid rpynmbl. OmHoM u3 (GopM oOpraHu3ali TYPUCTCKO-KPAaeBEIYECKOW AEsITeNbHOCTH
IIKOJIbHUKOB SIBJISIETCS TYPUCTCKUU Kiy0. Llenpro GyHKIMOHMpOBaHMS KiTyOa SBISETCS OpraHU3aus
aKTUBHOM M WHHUIMATUBHOM JEATEIbHOCTH IIKOJBbHUKOB IO Pa3BUTHIO TYPUCTUYECKOTO J0CYTa.
3amayaMM TYpUCTCKOTO Kiy0a MOKHO OTMETUTh NPUBJIEUEHUE IIKOJBHMKOB M UWIEHOB MX CeMeH K
CaMOJICSITEIbHOMY TYpPH3My KaK K aKTMBHOMY OTIBIXy M 370pPOBOMY 00pa3y >KW3HM; IOBBIIICHUE
JYXOBHO-HPAaBCTBEHHOIO IMOTEHIMaNa, (POPMUPOBAHUE TPaKIAHCKO-MATPUOTHUECKOTO OTHOIIEHHS K
pPOIHOMY Kpar, €ro HUCTOPHUM W KyJdbType; pealu3anus MaTPUOTUYECKUX, KpPaeBEIYECKHX,
HKOJIOTUYECKMX U CIIOPTHBHBIX INPOEKTOB; (OPMHUPOBAHUE KOMIETEHIMM IIKOJIBHUKOB B 001acCTH
Typu3Ma, TYpPUCTUYECKOTO JI0CYTra, KpaeBEICHHs U Tak Jajiee; pa3BUTHE TYPUCTUUYECKHUX MPOrpamm,
pacuipenre Habopa MapIIpyTOB CIIOPTUBHOTO U AKCTPEMAJILHOTO TYPHU3Ma; pa3BUTHE 3KOJOTHUECKON
KYJIBTYpbl IIKOJIBHUKOB; CO3/JIaHHME YCIOBHUM I OPraHHU3alMy CTYACHUYECKOIO HKCKYPCHOHHOIO,
PETUTHO3HOT0, COOBITUHHOTO M CIOPTUBHO-03/I0POBUTENILHOTO TypU3Ma.

JlesTeIbHOCTh TYPHUCTCKOTO KiIy0a HampaBieHa Ha OOydYeHHE IIKOJIBHUKOB HavYabHON
TYPUCTCKOW TOATOTOBKE, pPabOTE CO CHApsDKEHHWEM M OpPraHU3allMI0 IMOXOMOB M OKCHETULMH,
CHOPTUBHYIO MOJATOTOBKY M Y4YacTHE€ B COPEBHOBAHUSX, MPOBEJECHHE COBMECTHBIX MEPOIPHUSITHI C
JAPYTUMH TYPUCTCKMMHU KIIyOaMu, pa3BUTHE CIIOPTUBHOIO TypU3Ma KaK MacCOBOTO M 3PEIMIIHOTO BHJIA
CIIOpTa, MpoIaralay 3A0pOBOro 00pasa KU3HH.

Heo06xonumo BIIEINTh OCHOBHBIE HAIPABJIEHUS TYPUCTCKOM IESTEIbHOCTH IIKOJIbHUKOB:

- opraHu3anus 1 rnposeaeHre cOOpOB, MOXOAOB, IKCIIETUIUI U APYTUX TYPUCTCKO-CIIOPTUBHBIX
MEpPOIPHUATHH;

- CconmeHCTBHME TIOBBIIICHHIO ©OE30MAaCHOCTH MPOXOKICHHUS IIKOJbHUKAMHU  CIHOPTHUBHBIX
MapIIpyTOB, IIOXO/I0B;

- OPraHM3alys U MPOBEACHUE IIKOJIBI TYPUCTUYECKON IMOATOTOBKH BCEX YPOBHEM;
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- MPOBEIEHUE TIOATOTOBKHU M aTTECTAIIMN HHCTPYKTOPOB ¥ OPTaHU3aTOPOB TYPU3MA,

- OpraHM3alsi U TPOBEIECHHE COPEBHOBAHUS 10 TEXHHKE CHOPTHUBHOIO TypuU3Ma U
TYPUCTUYECKOMY MHOTOOOPBIO;

- IOATOTOBKA KOMAaH/I K y4acCTHIO B COPEBHOBAHUSIX IO TYPUCTHUYECKOMY MHOTOOOPHIO;

- pa3paboTka W peanmu3als 00pa3oBaTEIbHBIX MPOTPAMM, TMOATOTOBKA U peau3anus y4eOHO-
METOAMYECKHX MaTepUaioB U OCOOUIL 110 CIIOPTUBHOMY TYPHU3MY;

- U3y4YCeHHE U 0000IICHIE OTEYECTBEHHOTO U 3apyOEKHOTO OTBITA PA3BUTHS TypU3MA;

- yuactue B HHGOPMAIIMOHHBIX TPOEKTAX MO PA3IUYHBIM BUAM TypU3Ma.

K dopmam TypucTckoit paboThl OTHOCUTCSI OpTaHU3alUs TYPUCTHUECKOTO JIarepsi; OpraHu3aIus
IIKOJIBHOTO TYPUCTHYECKOTO CJIeTa; OpraHu3alus paboThl KOkl CIOPTUBHOTO TypU3Ma; MPOBEACHUE
Y OpraHu3alys MOXOA0B IMELINX, KOHHBIX, BOJHBIX M BEJIONOXOAOB; MPOBEICHUE HHCTPYKTOPCKUX
CEMUHApPOB; IPOBEACHHUE CTYIEHYECKOr0 YeMITMOHATa TI0 CHOPTUBHOMY TYypU3MYy; MPOBEACHUE KpPOcc-
110X0/1a.

B nacrosimee Bpems B PecmyOnuke KaszaxcTan TypHCTCKO-KpaeBeAUECKyI0 00pa30BaTelIbHYIO
NEeSTEILHOCTh OCYIIECTBIISIIOT 35 CTAHIMK U IIEHTPOB IOHBIX TYPUCTOB-KPAEBEIOB, B HUX 3aHUMAIOTCS
19084 mkonpHUKaA. B TypucTcko-KpaeBequecKnX Kpy»KKax U OObeIUHEHHSIX 00IIe00pa30BaTeIbHbBIX
ko — 35844 mkonpHUKA, BO ABOpLAX, LIEHTpaxX TBOpUecTBa JeTeil 3anumarorcs 12192 mkoiabHUKa B
Bo3pacte oT 7 po 17 net [1]. IIpoBonsaTcs pecnyOiarKaHCKUE U OONACTHBIE COPEBHOBAHUS, CIETHI U
KOHKYPCBl ~ TYPHCTCKO-KpaeBEIYECKON  HampaBiIeHHOCTH. [IpoBeneHne TakuxXx  MEpONPHUSATHI
CHOCOOCTBYET Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEH, (DOPMUPOBAHUIO YCTOMUMBBIX HHTEPECOB U
paHHEeW NpodecCHOHaTbHOW HANpPaBICHHOCTH ACTed W TOAPOCTKOB. HOHBIE OPHUCHTHPOBIIMKH H
ckanonasel Kazaxcrana sBISIIOTCS YEMIUMOHAMH M TpuzepamMu Asuu, EBpombl, MUPOBBIX KYyOKOB U
TIEPBEHCTB.

OpHolt u3 mpobneM, CACP>KUBAIOLIUX Pa3BUTHE CHCTEMbI JIETCKO-IOHOIIECKOTO TypHU3Ma,
HeJoCTaToyHoe OromkeTHoe ¢uHaHcupoBanue. B Kaszaxcrane Bcero 833  opranuzaruit
JOTIOJTHUTEIHHOTO 00pa30BaHUs Pa3IMYHBIX BUJIOB. V3 HUX 35 — opraHu3aiyu JeTCKO-FOHOIIECKOTO
Typusma. OTCYyTCTBHE TapaHTUPOBAHHOTO  (UHAHCHUPOBAHUS  CHUCTEMBl  PETHOHANBHBIX WU
pecnyOIMKaHCKUX MEPOTIPUATHM C yUalTUMUCA HETAaTUBHO CKA3bIBAETCS HA MOTUBAITUU O0yYarOIINXCS
U TEJaroroB K COBEPIIEHCTBOBAHHWIO 00pa30BaTeNbHOU NEATENbHOCTH, HA PA3BUTUU CONEP>KaHUS
NEeSTeTbHOCTH, BO3MOXKHOCTH YBEJIIMUYEHHS KOHTHHTEHTA JeTed B CHCTEME JIOMOJHUTEIHLHOTO
oOpa3oBanus. Hemoctarounyro MOAAEp>KKY IONydYalOT OAApEHHBIE B CIOPTUBHOM TypU3ME JIETH.
Haspena HeoOXomuMOCTh B peIIEHWH BOMpPOCAa JBIOTHOTO Mpoe3Na I OPraHU30BaHHBIX TPYII
oOyyYaromuxcsl B JIETHUN MEPHOMA, TaK KaK OCHOBHBIE MEPOMPUSITHS C JIETHMHU MPOXOIAT B ATO BpeMs
[2].

B cTpykTypy TypUCTCKOM KOMIIETEHIIUU BXOIUT CIEAYIOIIEE:

- CIIOCOOHOCTH K pa3pelieHuo mpodiieM (aHaIu3UpOoBaTh CUTYAINH, CTABUTH 1€, TUIAHUPOBATh
pe3yapTaT CBOEH JeATeNbHOCTH M pa3pabaThiBaTh MEXaHHW3M JOCTIKEHUS, OICHHBATh CBOU
Pe3yIBTaThl, IPUHUMATH PEIICHHUS );

- TEXHOJOTHYECKHE CIOCOOHOCTH (MOHSATh HHCTPYKIIMIO, OMUCAHUE TEXHOJOTHH, COOIIONATh
TEXHOJIOTHIO JICSITEIIbHOCTH, IPUMEHATHh HOBBIE TEXHOJIOTHH);

- CIMOCOOHOCTHh K CamMo0Opa3oBaHUIO (OCYHIECTBIATH HH()OPMAIMOHHBIA TOUCK, W3BIEKATh
nH(pOpMAaIUIO U3 JIFOOBIX HOCUTENEH, CAMOCTOATEILHO BOCIIOJIHITH HEIOCTAIOIINE 3HAHUS U YMEHHS),

- CHOCOOHOCTh K HCIOJB30BAHUIO WH(MOPMAIIMOHHBIX PEeCcypcoB (KPUTHYECKH OCMBICITUBATH
nH(pOpMaIMio, MPUHUMATH PEIIECHUS JJISI OCYIIIECTBICHUS IEATEILHOCTH);

- CHOCOOHOCTh K COLMAIbHOMY B3aMMOACHCTBHUIO (CIOCOOHOCTh B3aWMOJICHCTBOBATH C
KOMaH/I0M, pemiarb ¢ HUMH OOIIYI0 3a/Jady, YMEHHE HCIOIb30BaTh PECYpPChl APYTHX JIOAEH IS
pelIeHus TOCTABIEHHBIX 3a]1a4);

- KOMMYHHKATHBHBIE CIIOCOOHOCTH (TIONydaTh B JHaloTe HEOOXOAUMYIO WH(GOPMAIHIO,
MPEJICTABIISITh U OTCTaWBaTh CBOIO TOUKY 3PEHHUS B TUAJIOTE U MYOIUYHBIX BBHICTYIUICHHSIX);

- KpeaTHUBHBIE CHOCOOHOCTH (MBICIIUTh HE CTaHAAPTHO, COOCTBEHHOE BHJICHHE MPOOJIEMBI,
pa3paboTka, oopMIICHHE, IPE3EHTAIHS U PeaIh3alusi COOCTBEHHBIX TBOPUYECKUX UJIEH ),
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- peduieKCUBHBIE  CIIOCOOHOCTH  (aHANMMTHYECKas  CHOCOOHOCTb, IUTAHUPOBAaHHUE U
MIPOEKTUPOBAHUE COOCTBEHHOH NEATENbHOCTH, BUACHHUE NMPOTUBOPEUHM U HEAOCTATKOB, CIOCOOOB HX
IIPEOIOJICHHUS).

KittoueBble KOMIETEHLMH BBIPAXAIOTCS B OBJQJCHUM YYallUMHUCSA OIpelelIeHHOro Habopa
crioco0oB aestenbHOCTH. Habop AedarenbHOCTH JODKEH OBITh COIMAbHO BOCTPEOOBAH M SBISCTCS
MpeIMETOM 3arpoca 3aka3unka. KiroueBble KOMIETEHIIMH KOPPEKTUPYIOTCS B CBSI3U C MU3MEHEHUSIMU
COIIMAJIbHO-?KOHOMUYECKOM CUTyalluel 1 UMEIOT JUIs yJaIuxcsi Mpo(eccnoHaabHy0 3HaUUMOCTb.

B pa3BuTuu KOMIIETEHIMI HaMU JeaeTCsl YIOp Ha CIEAYIOIUE MeJarornuyeCcKie TEXHOIOTUHU:

1) TexHomoruu couuaau3alud — CIOCOOHOCTb K COLMAIbHOMY B3aumozelctuio. Ilox
colManu3alueil MOHUMAETCsl CIIOCOOHOCTh B3aUMOJIEHCTBOBATh ¢ KOMaH/AOM, peniath ¢ HUMH OOIIYIO
3aJ1a4y, yMEHHE UCII0JIb30BaTh PECYPCHl APYTUX JIFOAEH JUIsl pEIIeHUs [TOCTaBIEHHBIX 3a/1au.

2) TexHonoru KOMMYHHUKAllMM TOApa3yMeBaeT IMOJy4eHHEe B JUallore HEoOXOAMMOMN
nH(pOpPMALIMU, YMEHUE TPEACTABIATh U OTCTaMBaTh CBOIO TOYKY 3peHHUs. TONBKO CO CBEPCTHHKAMHU
JIETH MOTYT TOCTPOWUTH OTHOUICHMS, [ He OyIeT MO3HMIMU IJIaBEHCTBYIOUIETO, MOJABIISIIOIIETO
JUEPCTBA, KOTOPOE XapaKTEPHO ISl OOIIEHUS «B3POCIBIH-PEOCHOKY.

Manime mIKOJABHUKY HAYMHAIOT MOHHMATh, YTO HE TOJIBKO OH, HO M €ro OJHOKJIACCHHKH,
CBEPCTHUKHM MMEIOT CBOM YCTOMUYMBBIE XapakTep U yOexJEeHUs, C KOTOPbIMU HYKHO CUHTAThCA. DTO
MIPOSIBIISIETCS] B COMEPEKUBAHUN CBEPCTHUKY U MOTPEOHOCTH IMOIMOHAIBLHON MOJACPKKHU. Ydaluecs
CPeIHEro M CTapIIero 3BeHa YXKe CIIOCOOHBI HE TOJNBKO K OIICHWBAHHWIO, HO M CaMOOIICHHBAHUIO.
OO1ieHue CTaHOBUTCA BaXXHbIM (DAaKTOpPOM pa3BUTHSI, KAaK CBOEW JMYHOCTH, TaK M JUYHOCTHU
CBEPCTHUKA.

3) Texnonoruu 3a0poBbecOepekeHus. YUpe3BblUallHO aKTyallbHOM oOcTaeTcs mpobiema
COXpaHEHUS U YKPEIUICHUS 370POBbs MOJPACTAIOIIETO MMOKOJICHUs. Ecir 0OpaTuThCs K CTaTUCTHKE, TO
MOXKHO 3aMETHTh O HEYMOJMMOH TEHIEHIIMM K pOCTy 3a00JeBa€MOCTH, CHIDKEHHUIO KOJIMYeCTBa
abCOJIIOTHO  3JIOPOBBIX JeTel U MOAPOCTKOB. DU3KYIBTYPHO-030POBUTEIbHBIE TEXHOJIOTUU
HamnpasJieHbl HA (PU3NYECKOE Pa3BUTHE 3aHUMAIOILINXCS: TPEHUPOBKY CHJIbI, 3aKaJIMBaHHUE, OBICTPOTHI,
BBIHOCJIMBOCTH, THOKOCTH M APYTUX KayeCTB, OTIMYAIOIIUX 3JOPOBOT0, TPEHUPOBAHHOTO YEJIOBEKA OT
¢usznueckn HemolHoro. Peanusytorcss Ha ypokax (u3HuUecKoil KylIbTyphl U B paboTe CHOPTHUBHBIX
CEKIIUH.

Hcnonb30BaTh TEXHOIOTHIO 370pPOBbECOEPEKEHUSI Mbl IPEUIaraéM 4epe3 MOABUKHBIE HIPBI.
[TogBwxHas urpa — Hambonee MOLIHBIH W JEWCTBEHHBI MHCTPYMEHT B 3/10pOBbECOEpEKEHHUHU,
HMCTOYHUK PaIOCTHBIX SMOIMH, 001a/Tat0IINil BEJTMKOM BOCIIUTATEILHON CHiIoi. Bo Bpemsi mMOBHIKHBIX
UTp IIKOJBHUK YUYMTCS CIyIIATh, BHIMOJHATh YETKUE MpPaBUIIa, ObITh BHUMATEIbHBIM, COINIACOBHIBATH
CBOM JBW)KGHHUS C JBIDKCHHSMH JPYTUX WIPAIONINX, M, KOHEYHO XK€, JPYKUTh M HAXOIUTh
B3alMOIIOHMMAaHHUE CO CBEpCTHUKaMU. [loaBM>KHBIE UTPBI UMEIOT O310POBUTENBHOE, BOCIIUTATEIBHOE
u oOpa3oBarenbHOE 3HaYeHHE. JJoka3aHo, UTO OHU HE TOJBKO YAYUYIIaloT PU3NYECKOE pa3BUTHE JETEH,
HO U OJ1aroTBOPHO BO3JEHCTBYIOT Ha JETCKYIO MICUXHKY, YKPEIUISIOT 310pPOBbE.

B Hameil pabore BBIIENIMM aJanTalyi0 KaK OAWH U3 IVIaBHBIX KPUTEPHEB MPUCIOCOOIECHUS
00y4JarolMXcsi K U3MEHSIOIMMCS YCIIOBHSIM BHEIIHEH cpenpl. Eciu cMOTpeTs Ha ajanTanuu uyepes
MpU3My CHOPTHBHOTO TypH3Ma, TO Mbl MOXKEM HaOI0AaTh clieayrolee: peOeHOK, MOCEeNIaroIni
CEKLIMI0 CIIOPTHBHOIO TypU3Ma, PETYISAPHO BBIE3KAIOIIMN HAa COPEBHOBAHUS, B IIOXOIbI U IOXObI
BBIXOJIHOTO JIHSI, TOpa3zio Oosee alanTUPOBaH K JKU3HH, HEXKENIU peOeHOK, MPOBOSIIMI CBOE BpeMs 3a
KoMmnbloTepoM. I[lpexne Bcero, 3aHATHS CHOPTUBHBIM TYpU3MOM IpearnojaraioT (opMHpOBaHUE
CaMOCTOSITENILHOCTH Y peOeHka. PeOeHOK yduTcs CaMOCTOSATENbHO TOTOBUTH KyIIaTh, CIEOUTH 3a
OIIPSITHOCTBIO U LIEIBHOCTBIO CBOEH OZIEXK/IbI, MOXKET OpaTh Ha ce0si OTBETCTBEHHOCTDH 32 BBITIOJIHEHUE
KaKOro-TO 3aJaHusi, paclpeiessiTh poid U 00g3aHHOCTU. TypH3M — 3TO OrpOMHAs IIKOJNA KU3HU, U
MPOIIEAIINE Yepe3 Hee, He TOIbKO MOIy4aroT OSCIIeHHBINH OMBIT, HO U BEPHBIX JIpy3el, BMECTE C HUMHU
MpoueInX yepe3 Bce. Takue ety ObIcTpee aJanTHPYIOTCS B HEOXKUAAHHBIX CUTyalMsX: ObICTpee
OKaXYT HEepPBYI0O MEIULUHCKYIO MTOMOIIb, HE 3a0JyAATCs B HE3HAKOMBIX ropojax, B OyayliemM U3 HHUX
MOTYT BBIUTH OTIMYHBIE COTPYAHUKH M pykoBoauTenu. OHU JAUCHUIUIMHUPOBAHBI U YMEIOT
pacripenensTh 00s3aHHOCTH, JIETUe aJallTUPYIOTCS B CTPECCOBBIX CUTYAIIHSIX.
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Crnenyrommii KpUTEepHil caMopead3allii — MPAKTHYECKH KaKIbId YelOBEeK 001amaeT oT
MPUPOJIbI CKIOHHOCTBIO K Kakomy-iaubo Buay cropra. [log BiusHHEM CHOPTHUBHOW MOATOTOBKU
opranu3M (0COOCHHO pacTyIIHii) U3MEHSETCS, Pa3BUBACTCS U COBEpIICHCTBYETCS. LIIKOMBHBIA Typu3M
MMOMHUMO KOMaHIHOW paOoThl mpeanoaraeT eme U padoTy Juunyto. Ha mHAMBHIyalbHBIX JUCTAHIIUSIIX
KXl UMEET BO3MOXKHOCTH MPOSIBUTH Ce0si, MOKa3aTh CBOM Nydline (PU3MYECKUE M TEXHUUYECKUE
JaHHbIE, JI0Ka3aTh CBOIO CTPECCOYCTONYNUBOCTD, M BBIIIOJIHUTE Pa3ps]l WK OOEAUTb.

Takum o00pa3oMm, UCHONB3ysS MENArOTMYECKHE TEXHOJIOIMH Kak 3/70pOBbecOepeKeHue,
collManu3alus, KOMMYHUKAIUS U psAJ MEAaroruuyeckux MpUeMOB HaMu (HOPMHUPYIOTCS CIEAYIOLINE
TYPUCTCKHE KOMIIETCHIUU:

- KOMIIETEHLIUHU TEIIEXOTHOTO U TOPHOTO TypU3Ma;

- MOXOJTHBIE KOMIIETEHIIMK 00YyCTpOMCTBA Jlareps U ObITa;

- KOMIIETEHLIUU OPUEHTUPOBAHUS HA MECTHOCTH;

- CKaJI0Jla3aHue.

K oco0eHHOCTAM MHIKOJIBHOTO TypH3Ma MOXKHO OTHECTH CJEIYyIOIIee: MacCOBOCTh, KOTOpas
IIpUBJIEKAET K cebe OO0JblIoe KOJIMYECTBO MOJIOJEKH PAa3HOro Bo3pacTa. TypusM SBISIETCS CaMbIM
MaccoBbIM OOIIECTBEHHBIM JBMXeHHEeM B wmupe. B Kaszaxcrane neiictByror 35 craHIuil IOHBIX
TypuCTOB ¢ oxBartoMm Oosiee 50 Thicsiu yuamuxcs [3]; 3m0poBbecOepexerne, GopMUpyroIas B3I
BEJICHHE 3/I0pOBOTO 00pasa >KU3HU, YTO (GOPMHUPYET Yy IIKOJIBHUKOB BBICOKYIO PabOTOCHOCOOHOCTD,
palMOHAJIbHOE HCIIOJb30BaHUE YYEOHOro M CBOOOAHOrO BPEMEHHM; COLMAIM3alUs B OOLIECTBE
dbopMupyeT CrmocoOHOCTh K pa3pelieHuio MpoOieM (aHaTu3upoBaTh CUTYallMW, CTaBUTH IIEIH,
IJITAHUPOBATh PE3YJIbTAT CBOCH JCSITEIBHOCTH M pa3palaThiBaTh MEXaHWU3M JIOCTHUIKEHUS, OICHUBATh
CBOM pe3ylbTaThl, NMPUHUMATh pELICHHUS); KOMMYHHUKaIus, (QopMHUpYOIIHEe YMEHHUE pa3peliaTh
KOH(IIUKTBI, yYMCHHE aHAJIM3WPOBaTh CBOM JCHCTBHUS, YBEPEHHOCTh B COOCTBCHHBIX CHJIAX,
c(OpPMUPOBAHHOCTh  MCUXO(PUZUOIOTOMYECKUX, HHTEIEKTYyalbHbIX, MOPAIBHBIX PEryIATOPOB
MOBE/ICHHUs, CIIOCOOHOCTh PabOTaTh B KOMAH/E.

OTMeTdM  CleAyIoIIHe METOAMYECKUE TMPUEMbl PAa3BUTHS  TYPUCTCKUX  KOMIIETEHIUH
00y4aromuxcs B MIKOIEHOM TypHU3ME.

[Ipuem 1. PabGota co cxemamu.

Ha TpeHupoBKkax TEXHMYECKHX y4YalllUeCs TMOJY4YarOT CXEeMy JUCTaHIIMM, Ha KOTOPOMU
N300paXEHO HEKOTOPOE KOJIMYECTBO 3TAloB, KOTOPHIE y4YalIUMCS HEOOXOIUMO IOCIIEN0BATEIbHO
MIPEOIONIEeTh. YUalIhecs: CaMOCTOSATENBHO PACCUUTHIBAIOT KOJMYECTBO BEPEBOK, 3aMaCHBIX KapaOMHOB,
pa3pabaThIBalOT TAKTUKY JIBIKEHUS HAa MapuipyTe. B Xoje TakuxX TPEHHPOBOK BBISBISIIOTCS SIBHBIE U
CKpBITBIE JIMJIEPCKHUE KayecTBa HEKOTOPHIX YUYAaCTHUKOB, YMEHHE aJIeKBaTHO OLIEHUBATh CBOU
(dbu3UYeCcKre U TEXHUYECKHUE CIOCOOHOCTH, a TaKKe CIIOCOOHOCTH MAapTHEPOB IO KOMAaHJE, TaK Kak
JBUKEHHUE TI0 JTUCTAHIIMKM HE TMperoyiaraeT OAMHAKOBOW (PU3NYECKOW M TEXHUYECKOW HArpy3KH s
BCEX YYaCTHHUKOB. BpemMeHHOe OrpaHuYeHHe Ha MPOXOXKJACHHE OMHOW JTUCTAHIMU 3aCTaBISIET
yUYaluxcsl TOCTOSSHHO TAaKTUYECKH MBICIUTh, pellas BOMPOCHI O IEIecO00pa3HOCTH «IIOTEPH»
CHAPSHKCHMUS, €CJTH KOHTPOJIBLHOE BPEMST TTOJIXOIHUT K KOHITY.

IIpuem 2. Pa3pirpsiBanue no possim.

VYopaxxknenue 1. Yuamuecs neisiTcs Ha rpynibl «YuacTHUKN» U «Cyasu». [lepen yuacTHUKaMu
CTOUT 3aj7aya MPONTH 3Tall, He TOXYYUB HU OJHOTO MTpada, CybU B CBOIO OUepeIb JOKHBI 3aMeYaTh
HapyIIeHUs U JaHHble mTpadbl cTaBUTh. CMBICT COCTOUT B TOM, UYTO HE KaXKIbIH mTpad MOXKET ObITh
MOCTaBJIEH KaTerOPUYHO, MHOTHE U3 HUX MOXXHO «OTCYAMUTH», KaK IMOCTABICHHBIA HE BOBPEMs], HE K
MecTy, onepexasi coObITHs. Tak HeKOTOphIe mTpadbl HEBO3MOXKHO TOCTAaBUTh YYaCTHUKY, CTOSIIEMY
Ha CaMOCTOSITEIbHOM CTPAaxOBKE M TOJBKO TOTOBSILEMYCS CJieJaTh HENpaBUIbHOE JCHCTBUE.
HecBoeBpemeHnHbIil mTpad) MOXKHO paCIEHHTh KakK IMOJACKa3Ky. JlaHHOE ymnpakKHEHHE ITO3BOJISIET
y4YallMMCsl HE TOJIbKO YMETh OTCTaMBaTh CBOIO TOYKY 3pPEHUS, HO U HCIOJIb30BaThb APTYMEHTHI.
ApryMeHTamM# B JIaHHOM cClly4ae BbICTymaeT 3HaHue PacmmdpoBku Tabmuimpl mrpados, TeXHUKH U
TAaKTUKU  BBITIOJIHEHHUS] TEXHUYECKMX NPUEMOB, HOPMATHUBHBIX JIOKYMEHTOB, IO3BOJISIOIINX
yHUGUIUPOBATh TPEOOBaHMS K BBIMOJIHEHUIO U 0€30MacHOCTH TEXHUYECKUX IMPHUEMOB B Pa3IHYHBIX
BHUJIaX CHOPTUBHOrO Typusma. Kpome TOro, gjaHHoe yMeHHE MO3BOJIUT OrPaJUTh YYaCTHUKOB OT
«HETPAMOTHBIX» U «HEKBAJIU(ULUPOBAHHBIX» CYIEH.
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VYopaxxnenue 2. «Ponesble urpsl». Ha KakaoM 3aHATUN OIPENEICHHBIN yYalUICS MOXKET
MOYYBCTBOBaTh ce0si TpeHepoM. [IpoBeneHue pa3sMHUHKH IS BCEX Y4YalllUXCs, MOCTaHOBKa 3Taria
CTapUIMMHU JIJIs1 MIIQJIINX, HA3HAUEHUE OTBETCTBEHHOIO XPOHOMETPHUCTA, HACTaBHUKA 3a Miaammumu. K
IpUMepy, Ha 3aHATUSAX, TJ€ MPUCYTCTBYeT HOBEHbKUH, YK€ HET HEOOXOAUMOCTH TpeHepy
CaMOCTOSITENIbHO 3aHUMATHCSI ¢ BHOBb MPHOBIBIINM, JOCTAaTOYHO MOPYYUTH €T0O JAPYTOMYy ydallemycs,
JaTh 3a/laHue, KOHTPOIHUPYs Mpolecc o0yueHus: co ctopoHbl. Kak mpaBuiio, HOBEHbKHE, C KOTOPBIMU
3aHUMAJIMCh HE TOJBKO TPEHEP, HO M CaMH JETH, OBICTpEee HAXOAWUT OOIIMK S3bIK B KOJJICKTUBE U
ObIcTpee ycBanMBaeT MH(OPMAIIHIO.

[Ipuem 3. Urpsl.

Urpa 1. «Kapromka». IIpu urpe B «Kapromiky» Bce CTaHOBATCS B KPYT' M UTPAIOT B BOJICHOOI
1100 MHOoHepOoII, epeaaBas - macys M4 Ipyr — APyTry. YPOHHUBIIUHN M4 caguTcs B Kpyr. Ero MoxkHO
«CTIaCTU, MOMaB Mo HeMy MsiuoM. Eciu KTo-1n60 U3 CHUIAIMX CMOXKET MepeXBaTUTh JICTAIINN M4, TO
criaceHsl OyAyT BCE, a B KPYT CaaUTCS YITyCTHBILIUA M.

Urpa 2. «Bpimmbanay. Jta urpa tpedyeT o4eHb OONBIION CHOPOBKH U JIOBKOCTH. Y4aluecs
JeNATCA Ha JIB€ KOMaH[bl. 3a/laya KOMaH]ibl BbIOMBAIOIUX BBIOUTH TE€X, KTO CTOMUT B IIEHTpE, 3ajadya
OCTaJIbHBIX — YBEPHYThCA OT JIETALLErO MA4Ya. DTy UTPYy Mbl yCioxkHsAeM. UrpokaM, CTOSIIMM B LEHTPE,
Ha3bIBAECTCSI KOJWYECTBO Y3JI0B, COOTBETCTBYIOILIEE KOJMYECTBY HIPOKOB 3TOM KoMmaHAbl. Kakibri
OepeT cebe Mo OAHOMY Y31y W 3aBSI3bIBACT €ro. 3a/iadya «BBIIINOA» - BHIOUTH UTPOKOB JI0 TOTO, KaK
OHH 3aBSKYT BCE Y3JIbl. 3a/1a4a T€X, KTO CTOMT B KPYT'y — YBEPHYTbCS OT Ms4a U YCIIETh 3aBsi3aTh y3€ll
70 TOro, KaKk Te0s BpIOWIM. Ecnu urpoka BbIOWIIM, a OH HE yCHel 3aBsA3aTh y3€ll, ero y3el MepexoauT
IpyroMy HIPOKY, YX€ 3aBsi3aBllieMy CBOH. BwiurpbiBaeT KomaHza, 3aBs3aBllias BCE Y3Ibl, JMOO
KOMaH/1a, BHIOMBIIIAsi UTPOKOB JI0 TOTO, KaK BCE y3Ibl 3aBsi3aHbl. [locie yero ydvaiuecs MEHSIOTCS
MECTaMU U T€, KTO CTOSJ B LIEHTPE, TENEPh «BHIINOAIBI.

Urpa 3. «Y3enku». Yuamuecs pa3OuBaroTcs Ha J1Be KoMaHJbl. Kaxkmoil U3 KoMaHI BbliaeTrcs
OJIMHAKOBOE KOJHMYECTBO BEPEBOK (HEe Oousble Tpex). 3ajada ydyalluxcs 3a ONpeAeNieHHOE BpeMs
3aBsi3aTh KaK MOXHO 0OJIbIlIee KOJTHMYECTBO HETIOBTOPSIIOLINXCS Y3JI0B.

Urpa 4. Dcradera ¢ y3namu. Yyamuecs AensTcs Ha 2-3 KOMaH[IbL. 3ajaya Kaxa0ro npuodexars,
3aBsi3aTh y3€, nepenarb dcradery ApyroMmy. BeiurpeiBaeT koMaH/1a, BHIIIOJHUBIIAS 3a/1aHUE ObICTpee
BCEX.

Urpa 5. Dcradera ¢ BepeBkaMu. Yuaiuecs JenaTcs Ha 2-3 KoMaHAbl. Y KaXJ10H KOMaH[bl CBOM
HaOOp KapTOueK C y3NnaMu. Y4Yaluiicsi mpuOeraeT, BHITATUBAET KAapTOUKy, BsbkeT y3en. Ecnu ysen
3aBsi3aH IPaBWJIbHO, KapTOYKa yOMpaeTcsi, €CIM HET, TO YYaCTHUK BBINOJHSAET WITpadHOE 3aJaHue
(mpucenaer, oTKUMaeTcsl WM OeXUT ITpadHOM KpYr), a KapTOYKa BO3BpAIIAETCS Ha MECTO.
BoiurpeiBaet koMaH/1a, ObICTpee BCEX 3aBs3aBIliasi BCE y3JIbl.

Urpa 6. Dcradera ¢ kapabunHamu. Yyamuecs OeryT K IIBEACKOH CTEHKE, Ha KOTOPON BHUCST
kapaOuHbl. Kaxk/plil yyacTHUK pa3Bs3bIBaeT KapaOUH, MEpEBEIIMBAET €T0 Ha CaMblii BEpXHUN YPOBEHb
U nepernaer scrtadery cruemyrouieMmy. TakuMm oOpa3zoM, MoOexIaeT KOMaHJa, ObIcTpee Bcex
nepeBelaBiias KapaOuHbI ¢ HIXKHETO sipyca Ha BEpXHUIH.

Urpa 7. «Pp16010BEY. DTa Urpa Takke M3BECTHA JETAM Kak pbiOak u peiOku. [lepen Hauamom
UTPBI CIIENyeT MOJArOTOBUTh HEOOXOAMMBIH MHBEHTAPh — KOPOTKYIO BEPEBKY «YIOUKY». YUaCTHUKH
UTpPbl BCTAIOT B KPYyI, a BEAYLIUHA B LIEHTP M HAUMHAET PACKPYUMBATh «yAOUYKY», MOJHUMAS OT MoJia
BEPEBKY Ha HECKOJIBKO CAHTUMETPOB. 3aJa4a YYaCTHUKOB — IMEPENPHITHYTh BEpeBKY. TOT, KTO HE ycmen
BOBpEeMsI TPBITHYTh M OKa3aliCi «CJIOBJICHHBIM» K3 WUIPhl BPEMEHHO BBIObIBaeT. Wrpa Moxer
MIPOAOJIKATHCS J10 TEX MOP, TOKA HE OCTAHETCsI O/IHA caMasi y/aujiuBasi pblOKa.

Jpyroii Bapuanueil 3TOW Wrpbl SBISETCS CMEHA BeAyllero. B gaHHOM ciydyae BeaylIUM, WU
«pbI0AKOM», CTAaHOBUTCS TepBas MoMMaHHas «pbIOKa». A «pblOaK» 3aHUMAET €€ MECTO B KPYTY.

Urpa 8. «B peky». Ilepen HayasiomM Wrpel BeAyLIMAd YEPTUT [BE MapajulelibHble JIMHHM,
paccTosiHie MeXAy KOTOPBIMU JOJKHO COCTaBISITh 0Kosio 1 M. Bce y4acTHUKM JOMKHBI paBHOMEPHO
pacIoNOKUTbCS C HApy)KHOW CTOPOHBI O00EHX JIMHUHM. 3areM BeAylIMid HauyMHAET MPOU3HOCUTH
koMaHbl. [locine komanasl «B pexy!» urparoniye JOMKHBI OBICTPO 3aHATh MECTAa MEXKIY JHHUSIMU,
MepenpbIrHyB BHYTpb, MO KoMaHje «W3 peku!» — BepHYThCS B MCXOAHOE MoJokeHue. Bemymuit
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MOXXET HECKOJIBKO pa3 MoApsi CKoMaHAoBaTh «B peky!», Torma ydyacTHHUKHM JOJKHBI OCTaBaThCsl Ha
cBoux MecTtax. Urpoku, ommbouHo BBITOJHUBIINE KOMAH/Ty, BEIOBIBAIOT U3 UTPHI.

[Ipuem 4. MonenupoBaHue CUTyaluu.

VYopaxknenue 1. YcraHoBKa nanaTky. Ydanggecs yyarcst ObICTpO U Ka4eCTBEHHO OpraHU30BbIBATh
OuBYyaK.

VYyamuecs pa30MBarOTCS Ha KOMaHAbI, Mepe KaXI0M KOMaHAON CTOMT 3ajada Kak MOXKHO
ObicTpee ycTaHOBHUTH majarky. CynuTcst OBICTpOTa, MPAaBHIBLHOCTh YCTAHOBKH, HAIWYHE CKJIAJOK Ha
TajaTke.

VYopaxuenue 2. Kocrep. [ns ngaHHOro 3amaHusi HEOOXOAMMO OOOpYIOBaTh MECTO IS
KOCTPOBMIIIA, YAAJIEHHOE OT KYyCTOB M JEpeBbeB HE MeHee Ha 5 MerpoB. Hax kocTpoBuiiem
HaTATUBAIOTCA JABE HUTKU HA BbicoTe 30 u 50 cm ot 3emun. Ilepen yyammmucs cTOUT 3ajada pa3kedb
KOCTEp, YI0KHB BETKH TaKUM 00pa3oM, YTOOBI OHU HE IOCTUTajl YPOBHS HUKHEH HUTKH, a IIaMs OT
KOCTpa IEPEXKITIO BEPXHIOIO HUTKY.

VYnpaxunenue 3. DkcTpemanbHass cuTyauus «HexBarka BepeBku». Yyaluuecss TPOXOAST 3Tall
mronbgep. TpenepoMm MoaeIrpyeTcsi CUTyaIus, KOTa CTpaxoBOUHas BepeBKa «3akaHuuBaercs». [lepen
YYAIIMMHUCS CTABUTCS 3a/1a4a «HAPACTUTh» BEPEBKY, BBIIIOIHSISA BCE MMPABUIIa CHIOPTUBHOIO TypU3Ma.

VrpaxHenue 4. DxkcTpeManbHas cutyanus «HesaBepiieHHbIN Tam». YJariuecs mMpoxXoasT dTarl
nepenpasa. TpeHEpOM MOAEIUPYETCSl CUTyalus, KOIJa BEPEeBKa MpPHU MPOAECPIMBAHUU 3aITyThIBACTCS.
[lepen yuyammMmucsi CTOMT 3aja4a MPOCYUTATH CBOM CIIOCOOHOCTH: IeJecooOpa3Hee JIM CHenaTh
MOTEPIO CHAPsLKEHUs, TM00 OPraHU30BaTh CTPAXOBKY I YYaCTHHKA, KOTOPBIM MOAOHIET U pacmyTaeT
BEPEBKY.

VYopaxknenue 5. DxctpemanbHas cutyanus «HexBaTka kapaOuHOBY. Yyaliuecs NpoxXoasT Jr0on
9Tall TEXHUKU TOPHOIO WM TMEEeXOAHOro TypusMma. Ha BbilloiHEHWE 3ajaHus HUM  Jaercs
OTpaHUYEHHOE KOJIMYECTBO KapaOWHOB, SIBHO HEIOCTAaTOYHOE JUIS IMOJHOIIEHHOro IBuKeHus. [lepen
YYAIIMMHUCS CTOUT 33Jlaya TPaMOTHO UM CBOEBPEMEHHO IEpeNaBarh APYT APYTY CHAPSIKEHUE, PU 3TOM
MpooiKasi paboTy Ha JTare.

Takoe «IpOUrpbIBAHUE» HKCTPEMANIbHBIX CUTYalUW MMO3BOJUT CIOPTCMEHAM HE pacTepsAThCs Ha
COpPEBHOBAHMSIX, T/I€ TAKUE CUTYAIl[MH BOSHUKAIOT OUYEHb 4acTO.

[Tpuewm 5. TToBbimenue o01epU3NIECKON MOATOTOBKH

VYopaxxnenue 1. Ckanonasel. Jlazanume Ha ckopocth. CTapT OJHOBPEMEHHO HECKOJIBKHX
YYaCTHUKOB. Ydaliuecs MpoJie3aroT KKIbIA M0 CBOEH MOpOXKKe, GUHUIIMPYS M0 KACAaHUIO MOTOJIKA.
[Tocne vero 6e3 nepepbiBa Ha OTIBIX MEHSIOTCS TOpOKKaMU. B (unmane 1eTcko-IoHOIIECKOro IEHTpa
HKOJIOTHUH U TypH3Ma CeMb JOPOXKEK, TAKUM 00pa3oM, KK ydalluiics MPOXOJUT Ha CKOPOCTh BCE
CEMb JIOPOKEK, ITOCIIE YETo BpeMs Ha Ka)KJI0OM TOPO’KKE CKJIa/IbIBACTCS U ONpEeisieTcss oOeAUTENb.

VYopaxnenue 2. Ckanonaspl. BeiHocnuBocTs. TexHHYeckHMe BO3MOXKHOCTH (uiHana IEHTpa
9KOJIOTUH U TypU3Ma MO3BOJISIET OJHOBPEMEHHO paboTaTh ceMepbIM criopTcMeHaM. [lepen kaxxapiM U3
HUX CTOHUT 3ajaya 3a BpeMs (3-5 MHUHYT B 3aBUCHMOCTH OT MOATOTOBKU CIIOPTCMEHOB) MPOJIE3Th MO
JOPOXKKE KaK MOYKHO OOJIbIlIee KOJTMYECTBO Pa3.

VYopaxknenue 3. ['opHas trexauka. Ckopocts. Ha ckopocTh IpeofoneTs psa TEXHUUECKHUX ATAIlOoB.
[Tompem 1o Kymapy — cmyck maronbdepoM (MOXKHO CIenaTh OJHOBPEMEHHBIM CTapT HECKOJIBKUX
YYaCTHHMKOB); TPEOJIOJICHHE TMepernpaB TOPU3OHTAIbHOM, KPYTOHAKJIOHHBIX BBEpPX M  BHU3;
MIPEOI0JIEHNE PA3IUYHBIX KOMIUIEKCOB 3TANOB Ha CKOPOCTh.

Vnpaxunenue 4. [opHas Texnuka. BeiHOCcTuBOCTh. IIpoxokaeHne Bcex BBINIENEPEUUCICHHBIX
3TanoB 3a BpeMs (5-7 MUHYT B 3aBUCHUMOCTH OT MOJTOTOBKH I'PYIIIIBI), JIa3aHHUE 110 BEPEBKE Ha jKymape
50 meTpoB.

VYhpaxnenue 5. Ckanonasel. Ha cnoxnocTs. JIazaHne ¢ monepeMeHHbIM HCKITOUEHHEM 3alIETIOB,
Jla3aHHe, MCKIIIYAIoNIee OAHY W3 PYyK, OJHY M3 HOT, JIa3aHUE C 3aKPHITBIMHU IJIa3aMH, Ja3aHUE C
KOHTPOJILHBIM I'PY30M.

TypucTckue KOMMETEHIIMM WIPalOT pPOJb B YCIEIIHOM OCBOCHMHM COLMAIBHBIX pOJIEH,
CaMOYTBEpXJICHUIO, YMEHHUIO pa3pemaTb KOHMIUKTHL. OBnajeHue JaHHBIMH KOMIIETEHIUSIMU
00eCIeunBaT BBICOKYI0 PabOTOCIIOCOOHOCTh, OBIAJACHHE AKTHBHOW TPaKIAHCKOW TO3HIIMEH,
YMEHHUIO HAHUTH BBIXOJ U3 IpoOieMHON cutyaruu. Jjist popMUpoBaHUST KOMIIETSHITUHN y IIKOJIBHUKOB U
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caM neaaror AOJIKCH OGJIaIIaTB HC TOJIBKO Y3KOCIICIUAJIbHBIMU IMPECAMCTHBIMHU KOMIICTCHIUAMU, HO U
OoJiee IIMPOKUMH OOIIETTPOPECCHOHATBHBIMH, TAKUMH KaK OPraHM3allHOHHBIMH, KOMMYHHUKATHBHBIMH
U KPCAaTUBHBIMMU. HNwmenno >t HpO(beCCI/IOHa.HBHBIe KOMIICTCHIIHUU ITO3BOJIAT NOCTPOUTH HMHTCPECHOC
3aHSATHE, HEMOXO)KEe Ha MPEIbLAYIIHe, M MPHUBICKYT MPUTOK JETeH B CEKIUIO JIOMOJHHUTEIHLHOIO
o0Opa3oBaHHUs.
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CTPATET'MH YITPABJIEHUA ABTOHOMHBIMU CUCTEMAMM: CPABHUTEJIBHOE
NCCIIEAOBAHUE AJAIITUBHBIX U ITPOI'HO3UPYIOIIUX METOAOB YIIPABJIEHUSA

Xycaunoe Asam bexoonamosuu

AHHOTANUA

Henb: Ilenpto paHHOW paboOThl  ABISIETCS  CPABHUTENIBHBIM — aHANM3  aJalNTUBHBIX U
IpeJCKa3aTelbHbIX METOJOB YIPABIEHUS M AaBTOHOMHBIX CHCTE€M, C aKIEHTOM Ha HX
IIPOU3BOJUTEIBHOCTh B PA3JINYHBIX CLIEHAPUSIX.

Merton: B pamkax uccienoBaHMs ObUIM peayn3oBaHbl 00a MOJAXOJa YNpaBJIEHUS Ha MOJEIU
HEJIMHEIHON aBTOHOMHOM cucTeMbl. 1 OeHKH 3GGEKTUBHOCTH METOIOB ITPOBOIMWINCH CUMYIISILIUU
C y4eTOM pa3jIMyYHBIX YCJIOBHM, TakuX Kak BapHallud [apaMeTpOB M BHEUIHME BO3MYIIEHUS.
AJNanTUBHBIA KOHTPOJIb PEryJupoBall IapaMeTpbl B pPEaJbHOM BpPEMEHM, a IpecKa3aTesbHbIN
KOHTPOJIb ONITUMHU3UPOBAJ Oyymiue 1eiicTBUSA Ha OCHOBE MPeICKa3aHui MOJIEIH.

Pesynbrar: Pe3dynbrarbl cUMySSIMHA IOKa3ajd, YTO AJANTUBHBIA KOHTPOJb OOECHEeYMBAET
JYYIIyl0 YCTOMYMBOCTb B  YCJIOBHUSAX BBICOKOM H3MEHUMBOCTUH IapaMeTpoB, TOIAa  Kak
IpeJicKa3aTeIbHbIi KOHTPOJIb JIEMOHCTPUPYET NMPEBOCXOJHYIO MPOU3BOIUTEIBLHOCTh B YCIOBUSAX, IIIe
JMHAMMKa CUCTEMBI XOPOLIO MOJEIUPYETCS, 00eCIeunBasi JIyqIllyl0 CTaOUIbHOCTD U BPEMSI OTKJIMKA.

BoiBonbl: [laHHOE HCClEIOBAaHUE BBISBISET CUIbHBIE M ClIa0ble CTOPOHBI Ka)JI0ro METoJa
YIpaBJICHUS, YTO CIIOCOOCTBYET Oosiee IPPEKTUBHOMY U HAJEKHOMY PAa3BHTHIO aBTOHOMHBIX CHUCTEM.
B 3axitoueHue mpejuiaratoTcsi HampaBieHUs Uil OyQyLIMX MCCIIEOBAaHUN, HaIlpaBJICHHBIX Ha
JanpHeHIIee COBEPIICHCTBOBAHNE ITUX METOJIOB YIPABICHUS U TOATBEPKIACHNE UX () (HEKTUBHOCTH B
peanbHBIX MPUIOKEHUAX

KuroueBbie cioBa: Teopusi ynpaieHus, ABTOHOMHBIE CHCTEMbI, AJANTUBHOE YIpPaBICHUE,
[Iporno3upyromee ynpasieHue, PoOactHoe ympasnenue, [luHamuueckue cpenpl, [lokazarenu
MIPOU3BOAUTENBLHOCTH, IMUTAIIMOHHBIE HccaeoBaHus, [{luHamMka cucTeMbl, AJTOPUTMBI YIIPAaBIEHUS

1. Beenenue

Teopus ynpasnenus GopMupyeT OCHOBY AJISi COBPEMEHHBIX CHCTEM aBTOMATH3allMU U KOHTPOJIS.
Ona o0ecrnieyrBaeT MaTeMaTHUYECKYI0 OCHOBY JJs pa3padOTKHM M aHaIW3a CTpATeruil yHpaBieHus,
KOTOpBIE HEOOXOIUMBI Il aBTOHOMHBIX CHUCTEM, paOOTaloUIMX ¢ MUHUMAaJIbHBIM BMEIIATELCTBOM
YeJI0BEKa. JTH CUCTEMbI B 3HAYUTEIBLHOW CTENEHHU 3aBUCAT OT NEPENOBBIX METONOB YIPABICHUS AJIS
obecriedeHns: CTaOMJIBHOCTH U JIOCTHXKEHHS OINTHUMAJIbHOM INPOM3BOIUTENbHOCTH. OjHAKO BBIOOD
MPAaBUIIBHON CTPAaTETUH yNPaBIECHUS MOXKET ObITh CIIOKHOW 3a/1aueil h3-3a U3MEHSIOIENCS JTUHAMUKN
CUCTEMBl M HENPEICKa3yeMOro XapakTepa YCIOBHIl OKpyKaroleil cpeasl.B sTtoM wuccienoBanun
CPaBHMBAIOTCS [1BA M3BECTHBIX METOZAA YIPABIECHUSA: aJAlTUBHOE YIIPABIEHUE, KOTOPOE PErYIHPYET
IapaMeTpsl B PEKMME PEATbHOTO BPEMEHM HAa OCHOBE IIOBEJIEHHUS CHCTEMBI, U IPOTHO3MpPYIOIIEE
ylpaBlieHHe, KOTOPO€ HCMONb3yeT IMPOrHO3bl Ha Oyayiiee A ONTUMH3ALMU  YIPaBISIOMIMX
Bo3aeicTBUi. C IOMOIIBI0 BCECTOPOHHETO HMUTAILMOHHOIO aHajdu3a Mbl CTPEMHUMCS BBIIBUTH
CHWIIbHBIE M cjal0ble CTOPOHBI Ka)JOro MOAXOAAa W BHECTH CBOM BKJIag B pa3paboTKy Ooiee
3¢ dEeKTUBHBIX U HA/IEKHBIX aBTOHOMHBIX cucTeM. CTaThsi OpraHU30BaHa CIEAYIOMNUM 00pa3oM:

B pazmene 2 wmbl mpoBoguM 0030p COOTBETCTBYIOLIEH JHUTEpaTypbl IO aJalTUBHBIM U
MIPOTHO3UPYIOIIUM METOAAM YIIPaBIEHUS.

B paznene 3 Mbl onmmchiBaeM Hally METOAOJOTHIO, BKJIIOYAsh CHUCTEMHOE MOJAEIUpPOBaHUE,
QJITOPUTMBI YIIPABJICHUS U HACTPONKH UMUTAIIMIOHHOTO MOJIEIHPOBAHHUSI.

MsI npencTaBisieM pe3ylbTaThl MOIEIMPOBAHUS B paszeie 4 M aHAIU3UPYeM HX B paszene S.
Msl 00cykaaeM pe3ynbTaThl B paszfesie 6 U 3aBepliaeM CTaThlo B paszeie 7 KIIOYEBBIMHM HIEAMU U
HanpasJIEHUSAMH OyIyIIHMX MCCIIEI0BAaHUI.
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2. O630p JuTEpaTypHI

Teopus ympaBnenuss - 3To oOmUpHas o0O0NACTh, OXBATHIBAIOIIAS PA3MYHBIC METOJbI
peryjampoBanud MOBCACHUA IUHAMHUYCCKHUX CHCTCM. HCKOTOPBIC KIIIOUCBBIC IIOHATHUA BKJIKOYAIOT
CTaOMIIBHOCTD, YIIPABISEMOCTh M HAOIIONAEMOCTh, KOTOPbIE HEOOXOAUMBI JUIs JOCTH)KEHUS JKEIaeMBbIX
XapaKTCpUCTUK CI/ICTGMBI.AIIaHTI/IBHOG YHpaBJICHHUEC: MGTOI[BI AAAalITUBHOIO YIIPABJICHUA OAUHAMHWYCCKU
KOPPEKTUPYIOT IapaMeTpPbl YIPABICHHUS C YYETOM HEONPEACICHHOCTEW CHCTEMBI W BHEIIHHUX
BO3I[CI\/JICTBI/II\/JI. W3BecTHBIC MCTOAbI BKIIOYAIOT aJAlITUBHOC YIIPABJICHUC I10 3TAJIOHHBIM MOACIISAM
(MRAC) u camonacrpauBatomecst peryisaropsl (STR), koTopble ycnenHo 3apekoMeH10Bain cels B
Pa3IUUHBIX 00JIACTAX NPUMEHEHHS, TAKUX KaK a3POKOCMHYECKAask IPOMBIIIICHHOCT M TPOMBIIIUICHHAS
apromaru3anus. OJHAKO 3TH METOJIBI MOTYT OBITh CIIOKHBIMH M TPEOOBATh OOJBIINX BEIYMCIUTEIBHBIX
3aTpar.

MonenpHOE MPOTHO3MPYIOIIEe YIPABICHHE ONTHMU3UPYET YIPABISIONINE BO3ACHCTBHUS, perast
3a7ady ONTHUMH3ALMU C KOHEYHBIM TOPU30HTOM Ha KaKAOM JTane ynpasieHus, 3¢dexkTuBHO
CIpaBJIAACh C MHOTOMEPHBIMU CHCTEMaMHU U orpaHuyeHusMu. OHO 3aBOEBAJIO IMOMYJISAPHOCTb, HO
TpeOyeT TOUHBIX MOJIEJICH U BBIYMCIUTEILHBIX PECYPCOB, YTO MOXKET OTPAaHHYHTH €ro MCIIOJIb30BaHNE
B MPWIOKEHUAX peabHOro BpeMeHu.CpaBHUTENIbHBIE UCCIENOBAaHM: B pa3ianuHbIX UCCIEIOBaHUAX
CPaBHMBAJIUCh PA3IMYHBIC CTPATETUH KOHTPOJIS, YAeNss 0co00e BHHMaHHE TaKUM KPUTEPHSM, Kak
3QPEeKTUBHOCTb, YCTOWYMBOCTb U CIOXHOCTh BHEApPEHHs. OTH CPaBHEHUS [JalOT ILCHHYIO
uH(OpPMAIMIO, HO TaKXKe TMOJYCPKUBAIOT HEOOXOAMMOCTh JAJbHEHININX HCCICIOBAHWHA B
OTIpEICIICHHBIX CUTYAIUAX, OCOOCHHO IS aBTOHOMHBIX CHCTEM.

3. MeTronoJiorus

ABTOHOMHasl CHCT€Ma, paccMaTpuBaeMass B JAaHHOM MCCJIEIOBAaHUHM, MOJEIHUPYETCS Kak
HeJIMHEeWHas AMHaMUYecKasi cucteMa, onucbiBaeMas tuddepeHanibHbIMU ypaBHeHUsAMU. KittoueBbie
KOMITOHEHTBI BKJIIOYAIOT MPHUBOBI, JAaTYMKU M YIPABISIOLIEE NMPOTrpaMMHOE OOecledeHue, KOTopble
B3aMMOJCHUCTBYIOT JUIsl JOCTHXKEHHUS JKElIaeMoro mnoBefeHus. JlJis WUTIOCTpallMM CUCTEMBbI OydyT
MIPEJICTaBJICHbI IMarpaMMbl U MaTeMaTHYeCKUE MOJIEIIH.

Crpareruut KOHTPOJIS:

- ApjanTuBHOE ympaBiieHHWe: B naHHOM HCCIeIOBaHUM pEalIM30BaH AJTOPUTM aJAlTHBHOTO
ynpasieHusi, ocHoBaHHbII Ha MRAC. OTOT allrOpuT™ peryaupyeT napaMeTpbl KOHTPOJUIEPA B PEKUME
peaslbHOro BpeMeHH, YTOObl MUHUMH3UPOBAThH MOTPEIIHOCTh MEXKIY BBIXOJHBIMU JaHHBIMH CHCTEMBI
UM JTAJOHHOM Mognenbto. byayT mpencraBieHbl MOApOOHBIE ypaBHEHHs M OJIOK-CXEMBI.-
[Tporuosupyromee ynpasieHue: MPC ucnons3yercss JUisi MPOrHO3UPOBAHMs OyIyLIero MOBEACHUs
CUCTEMBI Ha 33JJaHHOM T'OPU30HTE M ONTHUMH3ALUN BXOAHBIX JAHHBIX YIPABICHUS A1 MUHUMH3ALUU
¢bynkumu 3arpar. bynyt oOcyxknarbcs JeTaad pealu3alidy, BKIOYas (OPMYIHPOBKY 3aJadyd
ONTHMHU3ALMU U €€ PEIICHHUE.

Hactpoiika  mopenupoBaHus:  MojenupoBaHue  IPOBOJUTCS € HCIIOJIB30BAaHUEM
MATLAB/Simulink, npu 3TOM cuieHapuu npeaHa3HaueHbl A1 TECTUPOBAHMS CTPATeTuil ypaBieHus B
pa3IMuYHBIX YCIOBUSX, TAaKUX KaK HM3MEHEHHE IapaMeTpoB M BHelIHUE Bo3mylleHus. Cpena
MOJICIUPOBAHMSI, UHCTPYMEHTBI M KOHKpETHBIE CIieHapuu OyayT moipoOHo omucanbl. [lokazarenu
npousBoauTenbHOoCcTH: [lokazaTenn MPOM3BOAMTEIBLHOCTH BKIIIOYAIOT CTAOMJIBHOCTH (Hampumep,
Kkputepuu JlsimyHoBa), BpeMsl OTKJIMKa (HallpuMep, BpeMsl MoAbeMa U BpeMsl OTJIaJIKH) U YCTOHYUBOCTh
K HapyUIeHUsIM, KOTOpPbIE IIOMOTYT OLIEHUTh U CPAaBHUTh CTPATErHH YIPABICHHUS.

4. Pe3yabTarsbl

time_span = np.linspace(9, 10, 1000)
dt = time_span[1l] - time_span[0]
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def system dynamics(input_signal):

tau = 1.0
state = 0.0
states = []

for u in input_signal:
state += (dt / tau) * (-state + u)
states.append(state)

return np.array(states)

def proportional control(reference_signal, Kp):
error_signal = reference_signal
control_signal = Kp * error_signal
return control_signal

def compute_ performance_metrics(states, reference_signal):
if np.abs(states[-1]) < ©.01 * np.abs(states[9]):
stability = 'Stable’
else:
stability = 'Unstable’

rise _time_idx = np.where(np.abs(states - 0.9 * states[-1]) < 0.1 *
np.abs(states[-1]))[9][9]
rise_time = time_span[rise_time_idx]

settling time_idx = np.where(np.abs(states - ©.95 * states[-1]) <
0.05 * np.abs(states[-1]))[0][-1]
settling time = time_span[settling time_ idx]

max_deviation = np.max(np.abs(states - reference_signal))
robustness = max_deviation

return stability, rise_time, settling time, robustness

reference_signal = np.sin(time_span)
input_signal = proportional control(reference_signal, Kp=1.0)
states = system dynamics(input_signal)

stability, rise_time, settling time, robustness =
compute_performance_metrics(states, reference_signal)

plt.figure(figsize=(10, 6))

plt.plot(time_span, reference_signal, label='Reference Signal')
plt.plot(time_span, states, label='System Response')
plt.xlabel('Time")

plt.ylabel('State")

plt.title('Simulation Results")

plt.legend()

plt.grid(True)

plt.show()
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print("Performance Metrics:")
print(f"Stability: {stability}")
print(f"Rise Time: {rise_time}")
print(f"Settling Time: {settling time}")
print(f"Robustness: {robustness}")

Simulation Results

1.00 +

0.75 4

0.50

0.25 4

0.00 4 1
—0.25 A
—0.50 A

—0.75 A

State

—— Reference Signal
—1.00 § System Response

0 2 4 6 8 10
Time

PucyHok — rpaguk cpaBHEHMsI peakliiy pa3HbIX METOJIOB HAa CUTHAJ

Performance Metrics:
Stability: Unstable
Rise Time: 0.5205205205205206
Settling Time: 10.0
Robustness: 0.7114832218387879

[TommydeHHbI TpaduK MOKa3bIBAET MOJCIUPYEMOE IMOBEIEHUE OTKJIMKA CHCTEMbI U OMOPHOIO
CUTHaJjIa ¢ Te4eHHueM BpeMeHH. JlaBaiiTe MOCMOTPHUM, YTO MpEeACTaBIseT co00i rpaduk:

1. OnopHeiit curHan: CHHYyCOMJAJbHAs BOJIHA - ATO ONOPHBIA CHUTHAJ, KOTOPBIM CIIyXKHUT B
KaueCTBE JKEJIaeMOM TPaeKTOPUH i cucTeMbl. OH N3MEHSETCS CHHYCOUJAIbHO ¢ TEYEHUEM BPEMEHU
U CIIY)KUT JUHAMUYECKUM OPUEHTUPOM JUIsl CUCTEMBL.

2. Peaknus cucteMbl: CHHSS JIMHUS MTOKa3bIBaeT (PAKTUUECKYIO MPOU3BOAUTEIBHOCTh CUCTEMBI,
Ha KOTOPYIO BIMSIOT KaK OIIOPHBIA CUTHAJI, TaK W JMHAMHMKA CUCTEMBI. Peakius reHepupyercs ¢
IIOMOIIBIO CTPATEruy YIPaBICHUS, TAKOM KakK MPOIOPLUUOHAIBHOE YIIPABICHUE, B OTBET HA OIOPHBII
CUTHAJL.

3. OrcnexnBaHue NMPOU3BOAMUTENBHOCTU: B mieane peakuus I0JKHA TOYHO COOTBETCTBOBAThH
KOHTPOJILHOMY CUTHAJY, YKa3bIBAIOIIEMYy Ha TO, YTO CTpATerus yrnpaBieHUs 3PPEKTUBHO peryaupyeT
CHCTEMY JJIsl OTCIICKMBAHUS KeJaeMoil Tpaekropuu. [Ipon3BoAMTENBHOCTh MOXKET OBITH OlLIEHEHA C
MOMOIIBIO TAaKMX TIIOKa3aTeNiei, Kak BpeMs HapacTaHUs, BpeMsl YCTAHOBIEHHS U ommuOKka B
YCTQHOBHUBILIEMCSI PEKUME.
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4. Hepexo;lﬂoe U YyCTAaHOBHUBIICCCS ITOBCACHUC!: HauannHas pcaknud CUCTCMblI Ha M3MCHCHUA
BXOJHOTO CHUTHAJIA, XapaKTepU3yHolascs OTKJIOHEHMSMH OT 3TaJOHHOIO CHUTHAla, OTPaKaeT ee
nepexoqHoe noseaeHue. Kak TOIbKO cHCTEMa JIOCTUTAeT YCTAHOBMBIIETOCS COCTOSIHMS, €€ PEaKIus
CTaOMIIN3UPYETCS BOKPYT TAJOHHOTO 3HAYCHHUS.

5. CrabunbHOCTh: CTaOMIBHOCTH MOXKHO OIICHWTH, HAOMIOAAs 3a TeM, MEePEXOAUT JIU CUCTEMA B
CTa0WIIbBHOE COCTOSIHME C TeyeHueM BpeMeHH. CraOuibHas cucTeMa MOJJEPKUBACT OTKIHK B
mpesenax 3aJaHHOrO [JHala3oHa JIOIMYCKOB OTHOCHUTENBHO OIOPHOIO CHUrHaja, oOecreduBast
HaJIeKHYI0 padoty. B nenom, rpaduk qaet HamIsAHOE NMPEACTABIEHHE O TOM, KaK CHCTEMa pearupyer
Ha OIIOPHBIM CHUTHAJl IIpU NIPUMEHEHUH Pa3JIMYHBIX CTpareruil ympasiieHus. Mccienosarenn moryt
OLCHUTH 3(PPEKTUBHOCTh PA3TUYHBIX METONOB YIPABICHHUS, U3yYHB MTOBEACHUE PEAKIMH CHCTEMBI, U
OIIPEACITNUTH OOIACTH JJIS YIy4LICHUS] aBTOHOMHBIX CHCTEM.

5. Pa3oop

B xonme Hamiero CpaBHUTENBHOIO aHalW3a CTPATErMil aJalTHUBHOTO M IMPOTHO3UPYIOLIETO
yIpaBJeHHs, OCHOBAHHOTO Ha pe3yibTaTaX MOJCIUPOBAHUS, Mbl OOHAPYXKWIM SIBHbIC pa3ivuvs B
MoKa3aTeNsax CTAaOMIBHOCTH, BPEMEHU OTKJIMKA M YCTOMYMBOCTH K BO3MYIICHUSM.ATANTHBHOE
yhpaBJieHHe MPOAEMOHCTPUPOBANIO BBICOKYIO CTaOMIBHOCTh Ha MPOTSHKEHUU BCETO MOJCIUPOBAHUA.
ANlanTUBHBIA MEXaHU3M HENPEPHIBHO KOPPEKTUPYET MapaMeTpbl KOHTpOJUIEpa B 3aBUCUMOCTU OT
MOBE/ICHUS CUCTEMbI, OOecCIeurBas CTAOMIBHOCTh AK€ MPU HAIMYUU HEOIpPENeICHHOCTEH WIn
M3MEHeHUuN mapameTpoB. Kpome TOro, HHTEIUIEKTyaJbHOE YMPABICHUE MPOJEMOHCTPUPOBAIIO
VIOBIICTBOPUTEIIBHBIE XaPAaKTEPUCTUKH BPEMEHHU OTKJIHKA, 3()()EKTHBHO OTCIICKUBAST OTIOPHBIA CUTHAIT
C MUHUMAQJIbHBIM BPEMEHEM HapacTaHWsi W yCTaHOBJICHUS. [IporHosmpyroinee ymnpaBiI€HUE TaKxKe
MPOJACMOHCTPHUPOBAIIO CTAOMIILHOE ITOBEJACHWE HA TPOTSHKEHUM BCETO MOJICIUPOBaHUsS Omaromaps
HCIOJIb30BAaHUIO POTHO3UPYIOMIEH MOAETN CUCTEMBI JUIsl ONTHMHU3ALMK OyIyIIMX YHIPaBIISIOIINX
BO3JICMCTBUM /U1 MOJ/Iep KaHUsl CTAOMIIBHOCTH Ha 3a/IaHHOM TOpPU30HTE Mporuo3uposanud.HecMorps
Ha NOTCHHUAJIbBHYIO YYBCTBHUTCJIBHOCTH K HCETOYHOCTAM B MOACIU CHUCTEMBI, HMHTCIJICKTYaJbHOC
yIpaBiIeHHE O00€CIeunBaeT KOHKYPEHTOCIOCOOHOE BpeMsl OTKJIWKA, YTO MPUBOAUT K OBICTPOMY
p€arupoBaHrIO HAa USMCHCHUA B OIOPHOM CHUIHAJIC U KOPOTKOMY BPEMCHU HApPACTAHUA WU 3aTyXaHUS,
CpaBHUMO C IOKa3aTCJIsIsMH, OOCTUTHYTBIMU TIpU adallTUBHOM ynpaBneHHH.KaK aJalITUBHOC
yIpaBieHUE, TaK W MPOTHOZHUPYIONIEE YIPaBICHUE MPOJAEMOHCTPUPOBAIIA YCTOMYHUBOCTh K
BO3MYLIEHHUSIM B MOJEIUPYEMON cpefe. ANanTHUBHOE YIPABICHHE AMHAMUYECKH KOPPEKTUPOBAIIO
CBOM MapaMmeTpbl Uil CMATYEHUS MOCJIEACTBUI BO3MYLIEHUH, B TO BpEMsl KaK MPOTHO3UPYIOIIEE
yIpaBJeHHe ONTHMHU3UPOBAIO CBOM YMPABISIONIME ACWCTBUS Ha OCHOBE OyAyIIMX MPOTHO30B IS
MOJAepKAHKS TPOU3BOIUTENIBHOCTH, HECMOTPSl Ha BHEIIHWE cOOW. B 1enom, Haiml cCpaBHUTEIbHBIN
aHaJIM3 TMOKa3bIBaeT, 4YTO KaK aJanNTUBHbIE, TaK M MPOTHOCTUYECKHE METOAbl MPEeIararoT
MHOTOOOCTIAIONINE PEIICHUs IS YIPaBJICHUS aBTOHOMHBIMU CHCTEMaMH, HO BBIOOp MEXOY HHUMU
3aBHCHUT OT KOHKPETHBIX TPEOOBAHHM U OTPaHHUEHUN KOHKPETHOTO TIPUITOKECHHSI.

AJIanTUBHOE yIIPABIICHUE:

[Lmrocer:

- HagexxHocTh: AnanTuBHOE yIpaBiIeHUE JEMOHCTPUPYET BHICOKYIO (D (hEeKTUBHOCTD MpH paboTe
C HCEOMPCACICHHOCTAMU W U3MCHCHUSAMHU B JHUHAMUKE CHCTCMBI. Ero cmocoOHOCTE PEryanpoBaTb
nmapamMeTpbl KOHTPOJIJIEpa B PEKUME PEaTbHOTO BPEMEHU MO3BOJIAET 3(PPEKTUBHO KOMIICHCHPOBATH
HU3MCHCHUA B CUCTEMEC, UTO JCJIACT €ro NMpUroaHbIM IJId pa60T1>1 B IMHAMHWYHBIX CpEaax.

- IIpocrora: AnmanTuBHBIC AITOPUTMBI YacTO TPOIIE B peaju3aliu 1O CPaBHEHUIO ¢ Oojee
CJIOKHBIMHU METOJaMH IIPOTHO3HUPOBAHUA. 910 YOPOIICHHUE CHUXKACT BBIYHUCIUTCIIBHYIO HArpy3Ky Hu
TPYAHOCTH C peanusalyei, 0COOEHHO B CUCTEMAaX C OrPaHUYCHHBIMU PECYPCAMHU.

Henocratku: [IpoGnemsl konBepreHiuu: KoHBepreHius alropuTMoB aAalTUBHOTO YIIPABIECHUS
MOKET OBbITh CJIOKHOM 3a/1aueii, 0COOCHHO B HETMHEHHBIX CHCTEMaxX MM CUCTEMaX, U3MEHSIOIIUXCS BO
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BpemeHu. J[ns oOecnieyeHHst CTaOMIbHONW KOHBEpPIreHIMM TpeOyeTcs TIaTeabHas HacTpPOHKa 3aKOHOB
ajanTalud M TapaMeTpoOB KOHTPOJUIEpA, YTO MOXKET YBEIMYUTH CIOKHOCTb W TOTCHLIHAIBHO
OTPaHUYUTH MPOU3BOAUTEIEHOCTb.

3aBucuMocTu OT Monenel: D((HeKTUBHOCTh CTpATErHii aAalNTHBHOTO YHPABJICHUS 3aBUCHT OT
TOYHOCTH MOJEIHPOBAHUS JUHAMUKN CUCTeMbl. HeTouHbIe MM HEMOIHbBIE MOJICIA MOTYT IPUBECTH K
HEONTUMAJIbHOH  TPOM3BOAMTEIBHOCTH WM  HECTAOMJIBHOCTH, 4YTO TpeOyeT  TIIATEIbHOMN
UACHTUDUKAIIMA CHCTEMBl M MojenupoBaHus. OrpaHHdYeHHBIE BO3MOXKHOCTU IPOTHO3MPOBAHUS:
AJanTUBHOMY YIPAaBJICHHUIO HE XBAaTaeT BO3MOXKHOCTEH NPOTHO3MPOBAHUS, NPUCYHIMX Oolee
COBEPILICHHBIM METOJaM YIPABJICHHUS, YTO OTPAHUYMBAET €ro CIIOCOOHOCTh MPEABHICTH Oymyiiee
MIOBEJICHUE CUCTEMbI U ONTUMM3HPOBATh yIpasistole Bo3aencTers. [Iporuosupyroiee ynpasieHue:
OntumansHoe ynpasieHue: [IporHosupytomiee ymnpaBieHue oOecleunBaeT CHUCTEMHBIH IOIXOJ K
ONTUMM3ALMU YIIPABISAIOIIMX BO3AECHCTBUM B Mpesienax OrpaHnYeHHOro TOpU30HTa MPOTHO3UPOBAHUS
C LIeJbI0 MUHMMU3ALMM 3apaHee omnpeaeieHHol GyHkiuu 3arpar. [IpuHuMas Bo BHUMaHue Oyayliee
MIOBEJICHUE CHUCTEMbl U OrpaHMYCHMsI, IMPOTHO3UPYIOLIEE YIPABICHUE HAIPABICHO HA JOCTUXKECHUE
ONTUMAJILHON IPOU3BOAUTEIBHOCTH IPU PETYIUPOBAHUU CIIOKHBIX CUCTEM.

VYeroiunBocTh K cOosiM: CuctemMa HpPOTHO3UPYIOIEIO YHpPAaBICHUS Y4YUTHIBAeT cOoOUW U
HEOIPEIeIEHHOCTH B MOJIENIN CHCTEMBI, 00ecIieurBasi HaIS)KHYI0 paboTy Jae MpU HATMYUU BHELTHUX
c6oeB. CriocoOHOCTh MpeABHIETh COOM U aKTUBHO YCTPAHATh UX CIIOCOOCTBYET HOBBIIIEHHIO OOLIEH
Ha/IeKHOCTH CUCTEMBI.

I'mbxocTh: [MOKOCTH TPOTHOZHPYIOLIETO YIPABICHHUS TO3BOJISIET €My MpPUCIOCAaOIUBaThC K
Pa3NIUYHBIM CHUCTEMHBIM MOJEISIM M OTPAHWYEHHUSM, YTO JEJaeT €ro NPUMEHUMBIM B HIMPOKOM
CIIEKTpEe MPHUMEHEHHMH. DTa TUOKOCTh MO3BOJSIET YUYHTHIBATH CIOKHYIO AMHAMHUKY, OIPAaHHYCHHS |
[EJI, YTO NMPHUBOAMUT K CO3aHUIO0 YHUBEPCAIBHBIX cHCTEM yrpaBieHus.l. CloXHOCTh: ANTOPUTMBI
MIPOTHO3UPYIOIIETO YIPABICHUS MOTYT OBITh CIOKHBIMH, TPEOYIOIIUMH MEPEIOBbIX MaTEMATHIECKUX
MOZIeTICH W BBIYMCIUTEIBHBIX PECYpCOB. JTa CIOKHOCTh 3aTPyAHSECT BHEIPEHHWE M TMOHUMAaHWHE,
0COOEHHO JJIs1 MEHEE OIBITHBIX I10JIb30BATEIIEH.

2. TpeOGoBanusi K naHHBIM: [IpOTHO3HMPYIONIMI KOHTPOJb OCHOBAaH HAa TOYHBIX M HAJEKHBIX
TaHHBIX, KOTOPBIE MOTYT OBITh TPYAHO TOJIYYUTH B PEATBHBIX YCIOBUAX. JJOCTYMHOCTh M KadyeCTBO
JaHHBIX BIMSIIOT Ha 3(PQPEKTUBHOCTH MpOrHo3upyromero koHTposd.3. Tounocts Monenu: ToyHOoCTh
CHCTEMHOW MOJIEINTH, MCIIOJIb3yeMO B MPEAMKTUBHOM YIPABICHUH, HMEET PElIarollee 3HAUYCHHUE IS
TOYHBIX ITPOTHO30B M ONTHUMAJIBbHBIX YIPABIAIOIUX BO3AeHcTBUH. JII0ObIe OMOKH UM HETOYHOCTH B
MOJIEST! MOTYT MPHUBECTU K HEONTHUMAIBHON MPOU3BOJUTEIHLHOCTH WIN HEXKEIAaTeIbHBIM pe3ysibTaTaM.
BoruucnurensHas  cnoxHocTh: IIporHosupytoliee ymnpaBieHHE MpenrnojaraeT peleHue 3aaad
ONTUMM3AIMK Ha KaXJIOM 3Talle yNpaBIeHUs, YTO MOXKET MOTPeOOBaTh OOJBIINX BBIYMCIUTEIBHBIX
3aTpat, 0COOEHHO I KPYITHOMACIITAOHBIX CUCTEM MJIM CHCTEM C BBICOKOM YacTOTOM JAMCKpEeTH3aluu.
Takast BBIUMCIIUTENbHAS HArpy3Ka MOXET OTPaHUYUTh TPUMEHUMOCTH IPOTHO3UPYIOLIETO YIPaBICHUS
B peXHME peaJbHOro BpPEMEHH B CHCTEMax CO CTPOTMMHM BPEMEHHBIMH TpeOOBaHMSIMHU.
HecootBercTBue Moaenu: DPQPeKTUBHOCTh MPOTHO3ZUPYIOLIETO YNPaBIeHHUs B 3HAYUTEIBHON CTETIeHU
3aBUCUT OT TOYHOCTH MOJIENIM cUCTeMbl. HeTouHble Ml HeolpeieIeHHbIe MOJENIM MOTYT MPUBECTH K
HEONTUMAJIbHOMY WJIM HECTaOMJIbHOMY YIPAaBJICHHUIO, 4TO TpeOyeT TIIATENbHON HAEHTH(PUKALUU U
Bayaanuu Mozenu.lIpodnemsl BHenpeHns: BHeapeHe aaropuTMOB POTHO3UPYIOMIETO YIIPABICHUS
TpeOyeT CrenuaabHBIX 3HaHUN B 00JAaCTH ONTHMH3AIWU M CUCTEMHOTO MopaeinpoBaHus. CIOXHBIE
ITOPUTMBI U TIapaMeTPhl HACTPOHKH MOTYT CO37aBaTh MPOOIEMBI ISl CHIEIMAIHCTOB-TIPAKTHKOB, HE
00JTaTal0NINX CHeIMaIbHBIMK 3HAHUSAMH. B 11e51oM, Kak aJanTuBHBIC, TaK M IPOTHOCTHIECKHE METOJIBI
VIpaBJICHUS UMEIOT CBOM NPEUMYIIECTBA W MPOOJIEMBI, U BHIOOP MEXAY HUMH 3aBHUCHT OT TaKHX
(haKTOpOB, KaK CIOXKHOCTh CUCTEMBI, TPEOOBaHMSI K IIPOU3BOAUTENILHOCTH, BBIYUCIUTEIbHBIE PECYPCHI,
TOYHOCTh CUCTEMHBIX Mojesed U T.J1. TIiaTeapHO OLIEHMBAs IUIIOCBI U MUHYCBI Ka)IOTO IOJIXOAA,
MH)KEHEPbl U yYeHbIe MOTYT IPUHUMATh OOOCHOBAaHHbBIC PELIEHUS MPU MPOESKTUPOBAHUN ABTOHOMHBIX
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CUCTEeM JUIsl pealbHBIX NMPUMEHEHUH, ONTUMHU3UPYs UX mpom3BoguTenbHOCTh U KIIJI, obecneunBas
IIPU 3TOM 0€30MaCHOCTh M HAJAEKHOCTb.

Bynymue wuccnenoBaHuss B 007acTH  ajNrOPUTMOB YIPABICHUS ABTOHOMHBIMHU CHCTEMaMU
OTKPBIBAalOT HECKOJBKO NEPCIEKTUBHBIX HAIPaBIECHUN U1 HU3Y4YEHHsS M COBEPLLIEHCTBOBaHMs. Bor
HECKOJIBKO MPEUIOKEHUH 110 OyAyIIMM HarlpaBJICHUSAM UCCIIEIOBAHUIA:

1. VYcoBepiieHCTBOBaHHbIE MEXaHU3Mbl ajanrtauuu: MccnenyilTe ycoBeplIEHCTBOBAHHbBIE
MEXaHU3Mbl aJanTaluy JJs aJIrOpUTMOB aJalTHBHOIO YIPABIEHUs, YTOObI IOBBICUTH CKOPOCTH
KOHBEPIeHIIUH, HAJEKHOCTb M MPOU3BOIUTEIBHOCTh B JUHAMHUYHBIX cpenax. MHTerpanus MeTonoB
MAIIMHHOTO O0y4YeHMs, TaKMX Kak OOy4eHHE C TOAKpEIUIEHHEM WM HEHPOHHBIE CETH, MOoryia Obl
obecrieunTs OoJiee F3PHEKTUBHYIO afanTaIuo 1 00ydeHne Ha OCHOBE JaHHBIX.

2. MogenupoBaHue MPOrHO3UPYIOIIETO yIpaBiieHus: ¢ uHTerpanuein MU: N3yunte uHTerpauio
MeTOI0B HcKyccTBeHHOro uHrtemiekra (M), takux kak miybokoe oOydeHue W MOAKpEIUICHUE, B
aNTOPUTMBI MOJENUpPOBaHus mporrosupymoiero ympasinenus (MPC). MPC, ycoBepiieHCTBOBaHHBIN
HUCKYCCTBEHHBIM HWHTEJUIEKTOM, MOXET HCIOJIb30BaTh MOJENIN, OCHOBAHHbIE Ha JaHHBIX, U
BO3MOXKHOCTH NPOTHO3UPOBAHUS /17151 TOBBIIEHHS 3(()EKTUBHOCTH YIIPABICHUS, 0COOCHHO B CIIOKHBIX
1 HEONIPEJIEJICHHBIX YCIOBUSX.

3. TuOpunneie crpareruu ynpaieHus: 3yuute pa3paboTky THOPUAHBIX CTpareruit
yIpaBJIeHUs, KOTOPbIE COYETAIOT B c€0€ MPEUMYIIECTBA PA3IMUHBIX MAPaUrM YIIPaBIECHUs, TAKUX KaK
amantuBHoe ynpasienue 1 MPC. ['uOpuaHble mOAX0AbI MOTYT UCIIOJIb30BaTh a/IalITUBHBIE MEXaHU3MbI
JUTsl OTIEpaTUBHOM HacTpoiiku mapamerpoB u MPC 1iist mporuo3upyromieit onTuMu3ainm, 00ecrneunBas
MOBBIIIECHHYIO POU3BOJUTENBHOCTD U HAJIE)KHOCTD.

4. MynbTHareHTHbIE CHUCTEMbl M KoopAuHauus: M3ydaliTe aaropuTMmbl YyIpaBieHUs AJis
MYJIbTUAr€HTHbIX CHUCTEM, B KOTOPBIX HECKOJIbKO aBTOHOMHBIX areHTOB COTPYOHHMYAIOT WU
KOHKYPHUPYIOT JUIsl TOCTH)KEHUSI KOJUIEKTUBHBIX Iieniel. VccnenoBanust B 3Toil 001acTu MOTYT OBITh
COCpEIOTOYEHbl Ha aJIrOPUTMaxX KOOPAMHAILIMU, CTPATETUSX JCLEHTPAIM30BAHHOIO YIPABICHUS U
METO/IaX POEBOT0 aHaiu3a, obecrneyuBaroUIMX 3(P(GEKTUBHYI0 U HAJEKHYIO KOOPAWHALUIO MEXIY
areHTamu.

6. 3akai0ueHne

B naHHOW cTarbe TPEICTABICHO CPABHUTEIBHOE WCCIEIOBAHUE METOIOB AaJaiTHBHOTO U
MIPOTHO3HUPYIOIIETO yIPaBICHHUs] aBTOHOMHBIMU CUCTEeMaMHU. Pe3ynbTaThl MOIETUPOBAHUS TTOKA3BIBAIOT,
910 00€e CcTpareruu OONafar0T 3HAUYUTENBHBIMU MPEUMYIIECTBAMU, HO TaKXKe MPEACTaBISAIOT COOOM
YHHUKaQJIbHBIE TMPOOIeMbl. AJANTHBHOE YIpPaBIEHUE MPEBOCXOAHO CIPABISIETCS C HM3MEHUHMBOCTHIO
MapaMeTpoB, B TO BpeMsi Kak MPOTHO3UPYIOIIEe yIpaBiIeHHEe ONTUMH3UPYET MPOU3BOAUTEILHOCTh Ha
OCHOBE TOYHBIX MoJelield. DTHU 3HAHHS MOTYT MOCIYXHTh PYKOBOJCTBOM JUIsl pa3paboTku Oolee
3¢ (dEeKTUBHBIX aBTOHOMHBIX CHCTEM, W OyIyIllMe HCCIEIOBAaHUSA OJKHBI OBITh HANpaBlIEeHBI Ha
COBEpPIICHCTBOBAHUE AITOPUTMOB YIPABICHUS U UX TECTUPOBAHUE B PEabHBIX YCIOBHSIX.
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[3] Credannm E. [1. OcHOBBI pacueTa HACTPOMKH PETYISITOPOB TeTUIOHEpTreTuUecKkux nporeccon /E. I1.
Credanu, M., 1982. — 325 ¢
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OBIIECTBEHHBIN KOHTPOJIb KAK HHCTUTYT IMIPOTUBOJIEVICTBUS
KOPPYIIIIUU B PECIIYBJIMKE KA3AXCTAH

Hlapunosa 3aype Typnvioekoena
Mazucmpanm Axademuu 2ocyoapcmeennozo ynpasienus npu Ilpesudenme PK

AHHoTanus. CtaThs NOCBSILEHA POJIM UHCTUTYTa O0IIECTBEHHOIO KOHTPOJIS, KOTOPBIN ABIIsSETCS
Ba)XHBIM CpPEACTBOM obOecrieueHue yuyactus rpaxzaan PecryOnukn Kasaxcran B ynpaBieHMH JienaMu
rocynapcTa. BoBieueHue rpaxaanckoro o0uiecTBa B KOHTPOJIb 3a peajn3alueil IPUHATBIX pelIeHui
OyzeT crnocoO0CcTBOBaTh (YOPMHUPOBAHUIO OOIIECTBEHHOI'O HEMTPUSATUS KOPPYIILIUH.

KiroueBble €10Ba: KOHTPOJIb, OOIIECTBEHHBIH KOHTPOJIb, TPAXKIAHCKOE OOIIECTBO, KOPPYILIHS,
IIPOTUBOJEHCTBUE KOPPYIILIUU

10 oxrsa0pst 2023 roma, [maBa rocymapcTBa moxamucan 3akoH 00 OOIIECTBEHHOM KOHTPOJIE.
JIaHHBIA 3aKOH SBISETCS OYEHb BAXKHBIM B OCYIIECTBICHUU JAEMOKpPAaTH3allMU OOIIECTBEHHBIX
IIPOLIECCOB B HALIEH CTPAHE.

3akoH 00 OOLIECTBEHHOM KOHTpPOJIE OTKPHIBAET HOBBIE BO3MOKHOCTH Ui TPaKIaHCKOTO
obmecrBa B Kazaxcrane. OH MO3BOJISET IIUPOKUM CIIOSIM HACEJICHUS IPUHUMATh aKTHBHOE yJacTHE B
YIOPAaBICHUM TOCYIapCTBOM, BBICKAa3blBATh CBOU IPEIJIOKECHHS M MHEHMS, a TaKXKe CICOUTh 3a
JEWCTBUSIMU TOCYIAPCTBEHHBIX OPTaHOB, YTO B CBOIO Ouepenb OydeT CIocOOCTBOBATH YKPEIUICHUIO
JOBEpUS MEX/Y BIACThIO M OOLIECTBOM.

Kpome Toro, B pamkax naHHOro 3akoHa O(UUHAIbHO PEIIAMEHTHPOBAH MHCTUTYT MNETULIUH,
KOTOPBIM TO3BOJMT Ka3axCTaHIAM IOAaTh METHUIMM Yepe3 CHELUAJbHBI HMHTEPHET-TIOPTAl IIO
OIIpEEICHHBIM, BOJHYIOIIUM BOIIPOCAM.

BBenenue mnpaBOBBIX YCIOBUM JUIsl CTAHOBJIEHUSI CHCTEMbl OOLIECTBEHHOTO KOHTPOJIS U
NIPaBOBOM perIaMeHTallly TpolLecca OCYLIECTBICHUs OOIIECTBEHHOTO KOHTpPOJIS BBICTYHAaeT B
Ka4eCTBE OJIHOM U3 JIEHCTBEHHBIX MEP JUIS Pean3aliy IT0CTaBICHHOM [1aBoii rocyrapcTsa 3a/1a4u 1o
BOIUIOIIEHUIO B KM3Hb KOHLEMIMM «CIBIIIALIET0 TOCYIapCTBa», OMNEPAaTMBHO M 3(PPEKTHUBHO
pearupymoero Ha Bce KOHCTPYKTHUBHBIE 3aIIPOCHI TPakIaH.

Crarbeit 5 KonBenuun Opranmzanun OObennHeHHbIX Haruili mpoTuB Koppymnuuu, TpUHATOR
pesomonuein 58/4 T'enepanbHoit AccambOnen ot 31 okrsaOps 2003 roma mpexycMaTpuUBaeTCs, UTO
Kaxzaoe locynapcTBO yYacTHHK, B COOTBETCTBUHM C OCHOBONOJArarmOlMMHU MPUHLMIAMH CBOEH
[IpaBOBOM  CHCTEMBI, pa3paldaTblBa€T U  OCYUIECTBISET WJIM HOPOBOAUT 3(PPexTuBHYO U
CKOOP/IMHUPOBAHHYIO TOJIUTHUKY HPOTUBOJEHCTBUS KOPPYMLHUH, CIOCOOCTBYIOIIYIO —YYacCTHIO
olmiecTBa M OTPAXKAIOIIYIO MPUHIMIBI [PABOMOPSJIKA, HAJIEKAIIEro YIpaBiIeHUS TyOIUYHBIMU
AenaMM W MyOJIMYHBIM ~ MMYILECTBOM, YECTHOCTM M  HEMOAKYMHOCTH, HPO3PaYHOCTH U
OTBETCTBeHHOCTH [1] .

Konnenuueit antuxoppynuuoHHoil nomutuku PecriyOnmuku Kaszaxcran na 2022-2026 ronsl,
yTBep)kaeHHON Yka3zoM llpesunenta Pecny6onuku Kazaxcran ot 2 despans 2022 rona Ne 802 taxke
IpeayCMaTpUBAETCs, YTO MHEHHME T'PaKJaHCKOrO OOIECTBa JOJKHO CTaTh <«JIAKMYCOBOW Oymaroib»
3¢ (HEeKTUBHOCTH AESITENbHOCTH TOCYJapCTBEHHBIX OpPraHOB B peajH3aldd aHTHKOPPYMNLHUOHHON
MIOJIUTHKU [2].

BrlmensnoxkeHHoe yKa3blBaeT Ha 3HAYUMOCTb U HEOOXOAMMOCTb pPa3BUTUS HHCTUTYTa
00I1I€CTBEHHOT0 KOHTPOJISI B IPOTUBOEHCTBUM Koppyrnuuu B Pecriy6nuke Kazaxcran.

«Koppynuuss — HE3aKOHHOE UCIOJb30BaHUE JIMIIAMH, 3aHUMAIOIIMMU OTBETCTBEHHYIO
rOCy/JapCTBEHHYIO JOJDKHOCTh, JHMI[AMM, YIOJIHOMOYEHHBIMH Ha BBIIOJHEHUE TOCYAApCTBEHHBIX
GbyHKIUH, TUIIAMH, TPUPABHEHHBIMU K JIMIIAM, YIIOJIHOMOUYEHHBIM Ha BBIIOJHEHUE TOCYJapCTBEHHBIX
(GYHKUMH, TOJKHOCTHBIMM JIMIIAMU CBOUX JIOJDKHOCTHBIX (CITyKEOHBIX) MOJTHOMOUYUHN M CBA3aHHBIX C
HUMH BO3MOXXHOCTEH B LENSAX IONYYCHHMs WIM HW3BJICYCHHUS JIMYHO MM 4Yepe3 IOCPEIHUKOB
MMYIIECTBEHHBIX (HEUMYIIECTBEHHBIX) OJar W MpeuMyIecTB A cedst MO0 TPEeThUX JIMI, a PaBHO
HOJKYI JaHHBIX JIMI IIyTeM IPeJOoCTaBlIeHHs Onar U mpeumMyecTsy [3].
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[IpoGrnema KOppymIMU CYHIECTBYET BO BCEX CTpaHaX, 3aMEJisisi  COIHATbHO-3KOHOMUYECKOE
pa3BUTHE, OHA PA3JINYACTCS JTUIIb CBOUMHU XapaKTEPHBIMU MPOSBICHUSIMH U MaclITabaMu.

Koppymiust nposiBisieTcss BCEBO3MOXKHBIX (hopMax — OT HEOOJBIINX B3STOK YHHOBHHUKAM IO
MUJUIMAPJIHBIX OTKAaToOB, ocelnarolux B oduiopax. B Hacrosiee Bpemsi, B MUpE HET HU OIHOTO
rocyzapcTBa, abCOIOTHO CBOOOAHOM OT KOPPYMIINH, OTHAKO €€ MacIITaObl pa3HATCS.

Esxxeroanbiii 00beM B3SITOK B MUPOBOM MacuiTabe cOCTaBisieT TPUIUIMOH JoJuiapoB. B obmieit
CJIO)KHOCTH MMpOBasi SKOHOMMKA TEpSieT HU3-3a KOppyNuuu 2,6 TPWILIMOHA JOJJIApOB. JTH CpENCTBa
COCTaBIISAIOT OoJiee MATH MpoueHToB niodansHoro BBII. Onu mormiu Obl OBITH HMCIIONB30BAaHBI IS
OKa3aHUsl TIOMOINU JETSIM W WHBAJIWAaM, JJI1 MPOABMKCHUS TCHIEPHOTO PaBEHCTBA, JJIsi OOPBOBI C
OeIHOCTBIO M U3MEHEHHEM KinMara [4].

Kpome Toro, Koppymius 3aniyiiaeT U TOPMO3UT SKOHOMHUKY OOJBIIMHCTBA CTPAaH: HHBECTOPHI
HEOXOTHO MHBECTUPYIOT B HAI[MOHAJBHBIE PBIHKH, IJI€ OTCYTCTBYET IMPO3PAaYHOCTh M CIIpaBEAJINBas
KOHKYPEHIIHS.

B HaumonanbHbIx 10KJIagax 0 NpoTuBoaercTBUM Koppymnuuu 3a 2019-2022 rogsl ykassiBaercs,
4TO0 AHTUKOpPPYNIMOHHOM ciy:x0oii Kaszaxcrana oOecnedueno Bosmemienue 2019 r - 227 mipg
tenre; 2020 - 50,7 mupp Tenre; B 2021 1. - 20,4 muppa Tenre; 2022 1. - 108 mapa TeHre.

OcCHOBHBIMH BOIIpOCaMHU  II00aNbHOTO HccienoBanus MHaekca BOCHPUATHS KOPPYIIUU
SBIISJTICH HEIIeNIeBOE HCIONIb30BaHME, pacTpara WM XWIIEHUE OIODKETHBIX CPEICTB, KOTOpBIE
OTHUMAIOT HYXXHBIE CpEACTBA Y HWHCTUTYTOB, HECYIIME OTBETCTBEHHOCTh 3a 3alIUTy TpaxkaaH,
o0ecrieueHre BEpXOBEHCTBA IIPaBa U COXpaHEHUE MHPA.

Bmecte ¢ Tem, CIOXHO cenaTh OLIEHKY BJIMSHUS KOPPYNLHUU HAa COLUAIbHO-IKOHOMHUYECKYIO
KHU3Hb B 1IE€JIOM, KaK HEBO3MOXXHO M BbIPa0OTaTh yHHUBEpCaJIbHbIE MEPbl MPOTHUBOICHCTBHUS €I,
IIOCKOJIbKY OIpe/ieJIeHHe KOppynuuu OyZleT 3aBUCETh OT TEMbI, B paMKaxX KOTOPOW OHa M3ydaercs, a
Mepbl MPOTUBOACUCTBUA OyAyT CHUIBHO 3aBHCETh OT KOHKPETHOrO OOIIEeCTBA M €ro BOCHIPHUATHUS
KOPPYIILUH.

B peilitunre Uunexca Bocnpustus xoppynuuu Kazaxcran B 2023 rony HaOpan Ha 3 Gamna
OoJsibllle TO CpPaBHEHUIO ¢ MpouuiblM rogoMm, 39 6amioB u3 100, 3ansB 93-e mecto cpenu 180
rocymapcts [5].

3a 2012-2023 roaps! poct MHnekca BocnpusaTus koppynuuu cocraBuwi B Kaszaxcrane 1,29; B
V36ekucrane 1,82; Bo @panruu — 1,01; B lanuu u Poccun 6e3 nzmenennii; B8 CIIA — 0,29. I1pu stom
nuaepami sisitores Jlanus, @panmus u CLLIA.

Ta6.1 Unnexc Bocnpustus koppynuu B Kazaxcrane u B mupe!

nB Ka3zax Jdan dpan Pocc Cla V30ek
K CTaH us nus us A UCTaH

201 28 90 71 28 73 17
2

201 26 91 71 28 73 17
3

201 29 92 69 27 74 18
4

201 28 91 70 29 76 19
5

201 29 90 69 29 74 21
6

201 31 88 70 29 75 22
7

201 31 88 72 28 71 23
8

! https://www.transparency.org/en/cpi/2022
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201 34 87 69 28 69 25
9

202 38 88 69 30 67 26
0

202 37 88 71 29 67 28
1

202 36 90 72 28 69 31
2

202 39 90 71 26 69 33
3*

PO 1,39 1 1 0,9 0,94 1,94
CT

Bocrpusitie koppynuuu sBiaseTcs: KJI0YEBbIM JUIsl IOHUMaHUSI KOPPYIIIMOHHBIX PUCKOB BO BCEM
mupe. OOLIECTBEHHOCTh TaKXXe MWIpaeT BaXHYIO pOJb B IPUBICYEHUH IPABUTEILCTB K
OTBETCTBEHHOCTH 32 MX JICUCTBUS WM OC37CHCTBYSI B 00phOE ¢ KOpPYIIIIUEH.

B 3T0i1 cBsi3M, HeNpaBUTENbCTBEHHAS. MEXyHapoIHas opraHu3auus Transparency International
B HosiOpe 2017 roma omyOnukoBaja  €KEroJHOE COIMOIOIMYECKOe HCciefoBaHue - bapomerp
100aJIbHON KOPPYILIKH, POBOAUMOE JUIsl TOTO, YTOOBI BBIICHUTH YPOBEHb BOCHPUATHS KOPPYIIIMH,
MHEHHS TPaXIaH O TOM, Kakue€ TOCYJapCTBEHHbIE M OOIIECTBEHHBIE HWHCTUTYTHI HamOoiee
MOJIBEPKEHbl KOPPYILUHU, Y4ECTh NMPAKTUUECKUH ONBIT CTOJKHOBEHUS C Koppymnuued. Pe3ynbrars
oxBarbIBaloT 119 cTpaH, TeppuUTOpHL U PETUOHOB 110 BceMy MUpy. OHU OCHOBAHbBI HAa UHTEPBbIO € 162
136 B3pocasiMu mroapMu ¢ Mapra 2014 mo suBaps 2017 roxa [6].

B xome ompoca mropel copamuBaiM 00 HMX HENOCPEACTBEHHOM OIIBITE B3STOYHUYECTBA B
TeueHUH 12 mecsieB, NPeALeCTBOBABIIMX MOMEHTY IIPOBEICHUIO OIIpOca.

B pasHbIX cTpaHax MHMpa KaXAbld YETBEPTHIM  YEJIIOBEK 3asBUJI, 4TO JaBajl B3ATKY 3a
rOCyAAapCTBEHHBIE YCIYTH .

CornacHo 1aHHOMY OINpPOCY AOJS JIFOAEH, AABIIMX B3ATKY IPU OOpaIleHUH TOCYAapCTBEHHYIO
ciyk0y B Kazaxcrane cocrasmser 20-30%, VY30ekuctane — 15-20%, Poccuiickoit ®enepaunun — 30-
40%, Bo ®panmun MeHee 5%,

HecMoTtps Ha TO, 4TO MHOTHME IpaXkJaHe MOCTpajaid OT B3SITOUYHMYECTBA, PE3yJbTaThl ONpoca
BCE PaBHO IOKa3ajy, 4TO OOJBIIMHCTBO JIIOJEH TOTOBBI U XOTAT MOMOYb B OOpbO€ C KOppyHIHEH.
Bonee monoBuHsI Jtofiel 1O BCEMY MHUPY COIIACHIIUCH C TE€M, YTO OOBIYHBIE JIFOAW MOTYT U3MEHUTh
CUTYAILUIO K JTy4IleMYy.

MonuTtopunr cocrostHust koppynuuu B Kaszaxcrane 3a 2020 roa, peaqum30BaHHOIO IIpU
coaeiictBun Ilporpammel pazsutuss OOH B Kazaxcrane mnoxaszan, urto 37,4% rpaxngan u 45,9%
IIPENIIPUHUMATENEH yKa3bIBalOT HA CHM)KEHUE KOPPYNIHMHM B UX HACEJICHHOM IIyHKTE 3a MOCIEIHUN
roa. 11,3% pecrnoHAeHTOB CTOJIKHYIUCH C OBITOBOM KOppyIIMen mpu oOparieHnu B rocopransl (13,4%
B 2019 romy). 8,2% mnpencraBureneit MCB crankuBaiuch ¢ HEOOXOAMMOCTBIO pEIIaTh BOIPOC
HedopMaIbHBIM ITyTeM IpH oOparieHnuu B rocopransl (9,2% B 2019 roay).

Heo0Oxoqumo oTMETUTh MO3UTHUBHYIO KapTUHY B OM3Hec-coobmecTBe: 6onee 80% omporieHHbIX
MpeanpuHUMaTeNeld cuuTtaroT, uto B KazaxcTaHe BHOJHE MOXKHO pa3BHBaTh CBOM Ou3Hec, HE JaBas
B3SITOK M pab0Tasi UCKJIIOYUTENIBHO B IPABOBOM TIOJIE.

Cspire 60% OMPOIIEHHBIX Ka3aXCTAHIIEB COOOITUIIN, YTO TOTOBBI OKa3aTh COACHCTBUE B OOphOE
C KOppYIILHEH.

B Hacrosmiee Bpems aHTHKOPpPYNIMOHHAs TOJUTHKA peaju3yercs B TpeX KIIOYEBBIX
HalpaBlIEHUSIX — KOPEHHOE M3MEHEHHE OOIIECTBEHHOIO CO3HAHMSA, CUCTEMHOE YCTpaHEHHUE
MPENOCHIIOK KOppYyMIMH, oOecredeHrne HEOTBPAaTUMOCTH OTBETCTBEHHOCTH 3a KOPPYMIHIO, YTO
yKa3blBaeT Ha 3HAYMMOCTb M HEOOXOAWMOCTb PAa3BUTUS MHCTHTYTa OOIIECTBEHHOTO KOHTPOJA B
IpOTUBOZEHCTBUM Koppynuuu B PecnyOnuke KaszaxcraH M ero BHeOpeHHME KaK HMHCTUTYTa

2 https://images.transparencycdn.org/images/GCB_Citizens voices FINAL.pdf

33


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B5%D0%BA%D1%81_%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D1%8F_%D0%BA%D0%BE%D1%80%D1%80%D1%83%D0%BF%D1%86%D0%B8%D0%B8
https://images.transparencycdn.org/images/GCB_Citizens_voices_FINAL.pdf

MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

CBUACTCIILCTBYCT O HNPCANPUHUMACMBIX TOCYAAPCTBOM YCHUIIUAX YKPCIUICHUA TMO3UIUNU PA3BUTHUA
JaHHOT'O BOIIpOCa.

CnucoK HCI0JIb30BAHHBIX HCTOYHUKOB

1. Kousennus Opranm3anun OO0beAMHEHHBIX Hamwmii mpoTHB KOPPYIINH, TPUHATAS PE30TFOIHCH
58/4 ['enepanbHOU Accambrien oT 31 OKTSIOps 2003 roja
https://www.unodc.org/documents/treaties/UNCAC/Publications/Convention/08-50028 R.pdf
(Mlara obpamenus: 21.05.2024)

2. KoHuemnusi aHTUKOPPYNIHMOHHON monuThku PecnyOnuku Kazaxcran nwa 2022-2026 ropsl,
yTBepxkaA¢HHas YkazoMm lIpesunenrta PecryOonukm Kazaxcran ot 2 deBpans 2022 roma Ne 802
https://adilet.zan.kz/rus/docs/U2200000802 ([ara obpamenus: 20.05.2024)

3. 3akon PecnyOmuku Kazaxcran ot 18 nHosi6ps 2015 roma Ne 410-V 3PK «O mportuBoaeiicTBun
Koppyruuu» https://adilet.zan.kz/rus/docs/Z1500000410
(Mlara obpamenus: 21.05.2024)

4. Crarbs «Exeromusiii 00beM B3ATOK B MHPOBOM MAcCIITa0€ COCTaBISIET TPHJUIMOH JIOJUIAPOB)
https://news.un.org/ru/story/2023/12/1447612 (Jlara obpamenus: 20.05.2024)

5. Hupeke BOCIIPUATHUS KOppyILH1U Kaszaxcrana
https://www.transparency.org/en/cpi/2023/index/kaz (Jlara obpamenus: 20.05.2024)

6. People and corruption: citizens’ voices from around the world (Global Corruption Barometer)
https://images.transparencycdn.org/images/GCB_Citizens_voices FINAL.pdf (Hata
obpamenus: 20.05.2024)
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HECIIVIOIIHBIE TEKCTBbI, KAK CPEACTBO ®OPMUPOBAHUSI YMEHUA
PABOTATH C TH®OPMALIMEHN

Tonezenosa Aknyp Myxmapkwi3ot
Maeucmpanum 2xypca cneyuanvrnocmu 701704-PUJILIIHAO
Axmiobunckozo pecuonanvrhoeo yrnusepcumema umenu K.JKybanoea Pecnyonuxu Kaszaxcman,

H3BecTHO TO s
YTO JIeATENBHOCTh C TEKCTAMU CUUTAETCS OJJTHUM U3 IVIABHBIX BAPUAHTOB pabOT Ha 3aHATHU U CAMOCTO
ATENBbHOM BHEYUEOHOM nesTeabHOCTH oOydatommxcs. CriocoOHOCTh paboTaTh ¢ TEKCTAMU PUHAIIICK
UT K KOJIMYECTBY YMEHHH, KakuMHU 00s513aH 00J1a1aTh COBPEMEHHBIN ()YHKIIMOHAIBHO TPAMOTHBIH 4ello
BEK, Y KOTOPOT'O BO3pacTaeT HaJoOHOCTh B (JOPMHUPOBAHMH HABBIKOB MTOMCKA HHPOPMALINH, ee pazdopa
, 00pabOTKH, XpaHEHUs,,  PAaCHpPOCTPAHEHUs,  NPEJOCTABJICHUS MHBIM JIIOSIM BB HaumOOJbLICH
CTEIEHU pallOHAIbHON opMe.

AHanu3upysi COBpeMEHHbIE Y4eOHUKM HayalbHOM IIKOJbBI, MOXKHO C/€IaTh BBIBOJ, YTO B HUX,
MO-TIPEKHEMY, TPEACTABICHBI MPEUMYIIECTBEHHO «CIUIOIIHBIC» TEKCTBI, B TO BpPEMS KaK XHU3Hb
TpeOyeT, 4TOObI IIKOJIBHUKHU YK€ B Ha4aJIbHOM IIKOJIE YMEIU BBIYUTHIBATh U 00001aTh HH(POPMALIUIO
U3 «HECIUIOIIHBIX)» TEKCTOB.

HecruiomHble TeKCTbl — 3TO TEKCThl, COYeTalollMe B ce0e HECKOJbKO HCTOYHHUKOB
uHpoOpMalLKH, ¢ KOTOPBIMH yUaIllMEecs Yallle BCEro BCTPEYaroTcs B pealbHOM 1eHCTBUTEIBHOCTH.

K Hecnj1omIHBIM TeKCTAM OTHOCHIT:

e TpadiKu, JUArPaMMBbl, CXEMBI, TAOJIUIIBI, reorpaduyecKkue KapThl,

e Pa3UYHBIE TUIaHBI (TTOMEIIEHHS], MECTHOCTH, COOPYKEHHUS);

e BXOJIHbIC OWJIETHI, pacliCaHue IBMKEHUS TPAHCIOPTA, KapThl CalTOB, PEKJIAMHBIC ITOCTEPHI,
MEHI0, 00JI0KKH JKypHAJIOB, aUIIN, TPU3BIBBI, 00BABICHUS (MPUTJIALLICHNS, TOBECTKH, OYKIIETHI).

e [locnennee necaTuineTHre B 00IECTBE HApACTAET MPOTUBOPEUNE - PaOOTONATENN XOTAT BUIETh
y BBIIYCKHUKOB TaKHWe KauecTBa, KaK YMEHHE COINOCTaBIATh, AHAJIU3UPOBATh HMEIOIYIOCS
WH(OPMAIIHIO, UCTIONB30BaTh TOJTYYECHHBIC 3HAHUS JUIS PEHICHUs KM3HEHHBIX 3a/a4. A ydaluecs,
HAa00OPOT, HCHBITHIBAIOT TPYAHOCTU IPH PpEHIEHUU 3a]ay, OPUEHTUPOBAHHBIX Ha >KU3HEHHbBIE
CUTYAIIHH.

[loueMy HMMEHHO yMeHME BBIABJIATH MPOOJIEMbl M HAXOAUTh HUX pEIIEHHE B >KU3HEHHBIX
CUTyalMsX TaK BaXHO MMEHHO ceroaHs? Jlomroe BpeMs B 0oOIIecTBE HE 3aIyMBIBAJHCH HaJ 3TUM
BOIPOCOM, HO U Ha0Op KM3HEHHBIX CUTYAllUi, ¢ KOTOPBIMU CTAJKUBAJICA KaKIbIH YeIOBEK, ObLI
MEHBIIIE, YeM Cceiuac, U MMEIOIMXCS 3HAHWKA OBUIO MOCTAaTOYHO JUIs WX pemenus. CerogHs MOTOK
uH(pOpMAaIUU OIPOMEH, U KOJIMYECTBO CUTYAIMil, B KOTOpPBIE MbI MOTMAaeM, BEJIMKO U Pa3HOOOPa3HO.
[TooTOMy KaXKIblii YEIIOBEK IOJDKEH yMeTh o0pabaThiBaTh WH(POPMAINHIO, aHAIM3HPOBATH €€ U
IPUMEHSATh B 3aBHUCUMOCTH OT JKU3HEHHOM CHUTyallud - OBITh (DYHKLIMOHAIBHO TPAMOTHBIM WJIEHOM
oOmiecTBa.

W onHa u3 BaXKHEHIINX 3a/1a4 COBPEMEHHOM MIKOJIBI - (POPMHUPOBAHKE HaBbIKA (DYHKIIMOHAIBHON
IPaMOTHOCTH. A TIyTH pemieHusl MpoOieMbl - 3T0 pa3paboTKa W peau3aius CHCTeMbI pabOTHI 1O
¢dbopmHpoBaHKIO (HYHKIIMOHATBHON TPAMOTHOCTH HIKOJIBHUKOB.

UYroObl chopMUpOBaTh HABBIK (DPYHKIIMOHAIBHOW TPAMOTHOCTH, HYXKHO 3HaTh €€ CTPYKTYypYy.
OyHKIMOHANBHYI0 TPaMOTHOCTh MOXKHO pPacCMaTpuBaTh KaK COBOKYIHOCTh JBYX TpyII
KOMIIOHEHTOB: HWHTETPATUBHBIX M TIPEAMETHBIX. [IpenIMEeTHbIe KOMIIOHEHTHI COOTBETCTBYIOT
npeaMeraM y4eOHOro IUlaHa: MaTeMaThyeckash TPaMOTHOCTb, €CTECTBEHHO-HAy4Hasi TPAMOTHOCTh U
T.1. MHTerpaTtuBHBIE (KOMMYHUKAaTHUBHas, WH(POPMAIMOHHAS, YWTATEIbCKasi H  COIMAIbHAs
IPaMOTHOCTh) COTIPOBOXKIAIOT JIFO00H MPEIMETHBIN KOMIIOHEHT (PYHKIIMOHAIBHON IPaMOTHOCTH.

S cuuraro, 4YTO NpHU IUIAHUPOBAHMM YPOKA, COCTABICHMM 3aJaHMi Ha (HopMupoBaHHU
(YHKIIMOHATBHOM TPAaMOTHOCTH, YUMTENS IOJDKHBI OPHEHTHUPOBATbCS HMMEHHO HA HHTETPAaTHBHBIC
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KOMIIOHEHTH. U Kkpome mpeaMeTHBIX JCHUCTBUM, HAa KOHKPETHOM YPOKE Yy YUYEHHMKAa MOXKET
dbopmHpoBaTbCs KakoW-IMOO BHJ (DYHKIMOHAIBHOW TI'PaMOTHOCTU: WJIM YWTaTeIbCKas, WU
nH(OPMALMOHHAS, WM KOMMYHUKAaTUBHAS, WM COLMANIbHAS TPAMOTHOCTb.

Cunraro, ecid CHUCTEMHO BECTH pPaboTy MO (HOPMUPOBAHHIO YMTATEIBCKOM TI'PaMOTHOCTH,
IIOJIyYECHHBIM HABBIK CTAHET I BBITYCKHUKA HAYaJbHOW IIKOJBI ONPEACIIOIUM Ul YCIEIIHOIO
00y4yeHMs B CPEHEM U CTapllIEeM 3BEHE IIKOJIbI, OBJIJICHUU COLUAIBbHBIMA KOMIETEHIUAMH. A camoe
IJIaBHOE - BBIPACTET YYEHHUK, YMEIOLIUI paboTaTh Ha pe3yibTaT, CIOCOOHBIM K OINpPE/ETIEeHHBIM,
COLIMAJIbHO 3HAYUMBIM JOCTHIKEHHSIM BO B3POCIIOHN JKU3HM.

IIpu pabGoTe ¢ HECIUVIOMIHBIMM TEKCTaMM ydalllMecs IpPEeXk/e BCEro y4UTCs NOHHMMAaTh pa3Hble
THIIBI TEKCTOB, 0c00EHHO CIeLMaJIbHBIE, COIIOCTABIIATh BHU3YyaJIbHBIN 3HaK c
uHpopMaluel TekcTa, BbIpakaThb 3Ty MH(OPMALMIO B BUJE 3alucei. DTH yMEHUs, KOHEYHO XK€,
MPUTOAATCS B Oyytieit mpodecCHoHaTbHON ACSITETLHOCTH.
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BUPTYAJIBHBIE IOMOIIIHUKHA HA BA3E HCKYCCTBEHHOI'O
NHTEJVIEKTA: IOTEHHUAJIL, IPUMEHEHHWE 1 OTUYECKHUE ACIIEKTbI

. A. Conomanko, C. K. Kymapeasrcanosa
Bocmouno-Kazaxcmanckuit Texnuueckuu Ynusepcumem,
Kazaxcman, 2. Yemv-Kamenozopck

AHHOTAIIUA

B »ar0if cTathe paccMmaTpuBaeTCs poJib U BIMSHHME BHPTYalbHBIX IIOMOILIHMKOB Ha 0asze
HCKYCCTBEHHOI'O HHTEJUIEKTa B TNOBbILIEHHMH 3((eKTHuBHOCTH OHM3HECA U YIOBIETBOPEHHOCTH
[I0JIb30BATEIEH B pazIUMYHbIX CEeKTOpax. B Hem wuccinemyercs pa3paboTka 3THX MOMOIIHUKOB C
UCIOJIb30BAHUEM [E€PEJIOBBIX TEXHOJIOTHHM, TaKUX Kak TIIy0okoe oOydeHHe M HEWpOHHBIE CEeTH,
KOTOpBIE MO3BOJISIIOT UM HPEJOCTaBIATh NEPCOHAIM3UPOBAHHBIE M TOYHBIE OTBETHl Ha 3alpOChl
nojip3oBarenei. B ucciegoBaHMM Takke paccMaTpUBAIOTCA 3TUYECKME COOOpaKeHMs, BKIIOUast
AaBTOHOMHIO TIOJIb30BAaTENe W KOH(PHUICHIHMAIHHOCTh JAHHBIX, MOJYEPKUBAs HEOOXOJMMOCTb
KOMILIEKCHOW HOPMAaTUBHOW 0a3bl M CTaHJIAPTOB Ul CHMKEHMsI MOTEHIMAJIbHBIX PUCKOB. biarogaps
TOMY aHAJIMU3Yy CTaThsi JEMOHCTPUPYET 3HAYUTEIbHBIM MOTEHIMAJl BUPTYaJIbHBIX ITOMOLIHUKOB B
PEBOJIIOIIMOHHOM M3MEHEHUU ITOBCEIHEBHON )KM3HU U ONEpaliMOHHON 3P PeKTUBHOCTH OHU3HECA.

KuroueBble ciioBa: BUPTYalbHBIM MOMOUIHUK, WUCKYCCTBEHHBIM WHTEIUIEKT, aHAJIU3 JAaHHBIX,
Data Mining, 6ombI11e JaHHbBIE, TEXHOJIOTHH.

BBEJEHUE

B ObicTpo pa3BuBawIIeMcs MHpPE TEXHOJNOTUH HCKyccTBeHHBIM wuHTeuekt (M) cran
npeoOpa3syromel cuoi, 0COOEHHO B pa3padOTKe BUPTYAJTbHBIX MOMOITHUKOB. DTH UHCTPYMEHTHI Ha
0a3e HMCKYCCTBEHHOTO HHTEJUIEKTa OOJbIlleé HE SBIAIOTCS (DYTYpPUCTHUECKUMHM KOHLEMIUSAMH, a
SIBJIAIOTCSI HEOTHEMJIEMbIMA KOMIIOHEHTaMU IOBCEIHEBHOM JKM3HM M OM3HEC-TIPOLIECCOB, MpeiJiaras
MHHOBAI[MOHHBIE PpEIICHUs JJs TOBBIIIEHHUS Y(PPEKTUBHOCTH W BOBIEUEHHs MoJyib3oBaTeneil. OT
XOpOIIIO M3BECTHBIX JIMYHBIX TIOMOIIHUKOB, Takux Kak Alexa, Google Assistant u Siri, 10
CHELUAIN3UPOBAHHBIX TPUWIOKEHUH B cdepe TEeXHUYECKOH NOJAEPKKH, 3IpaBOOXPAaHEHHUS MU
oOpa3oBaHMs, BUPTyajbHblE IOMOIIHUKM MEHSIOT Hallle TMpEeACTaBI€HHEe O TOM, Kak Mbl
B3aUMOJICHCTBYEM € IIUPPOBBIMU CUCTEMAMHU U yIpaBisieM HHpOpMaLuei.

B 310l craThe MBI yriayOUMCs B MHOTOTPAHHYIO POJIb BUPTYaJIbHBIX MOMOIIHUKOB, HCCIEAYS,
KaK OHM MCIIOJIb3YIOT TINIyOOKoe oO0ydeHHe M HeWpOoHHBIEe CeTH [uid OOpabOTKH 3ampocoB
MOJIb30BaTeel M OTBeTa Ha HHUX. AHAJIM3HUPYS MX MPUMEHEHHWE B PA3IMYHBIX CEKTOPaxX, MOXHO
MOTYEPKHYTh 3HAUYUTEIbHBIE YIYUIIEHUS, KOTOPbIE 3TH MHCTPYMEHTBI IPUHOCAT B OU3HEC-TIPOIIECCHI,
BKJIIOYasi COKpallleHne BpeMeHH oO0paboTKM HMH(OpMalMK M TMOBBIIIEHHE KauecTBa OOCTYKUBaHUS.
Kpome Toro, paccMoTpuM 3THYECKHMH JaHAIAQT HCIONb30BaHUS BUPTYaJbHBIX ITOMOIIHHUKOB,
MOMYEPKUBasi BaXHOCTh peUIeHHs] MpoOJjeM, CBSI3aHHBIX C aBTOHOMMEW ToJib30BaTeie u
KOH(HIEHIIMATBHOCTHIO TaHHBIX.

[TocpeacTBoM 53TOro wHccielnoBaHUS CTaThsl TNpU3BaHA JaTh MPEACTABIEHHWE O TEKYIIHUX U
MOTEHLIMAJIbHBIX BO3MOXHOCTSX BHPTYaJIbHBIX IIOMOIIHUKOB, IIOAYEPKHYB TEXHOJIOIMYECKHE
MHHOBAIINH, KOTOpbIe 00eCeunBalOT UX 3(PPEKTUBHOCTD, a TaKKe MPOOJIEMbI, KOTOPbIEe HEOOXOAMMO
pemuTh y1sg 00ecreyeHns UX OTBETCTBEHHOTO U O€30I1aCHOTO MCIIOJIb30BAHMS.

OCHOBHASA YACTbH

Texnonoeuueckue 0CHOBbL U OOCHUINCEHUS
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BupryanpHple NOMOIIHMKM CO3[aHbl HA OCHOBE CJIOXHBIX TEXHOJOTMH MCKYCCTBEHHOTO
MHTEJUIEKTa, B OCHOBE MX ONEpAllMOHHOM CUCTEMBI JIEKHUT IIyOOKoe oOyueHHe M HEHMpOHHBIE CETH.
OTU TEXHOJOTMH MO3BOJSAIOT IOMOIIHMKAM [OHMMAaTh W pearupoBaTh HAa BBOJMMBIE JAHHBIE HA
€CTECTBEHHOM $3bIKE, YTO JIeJIaeT UX MHTEPAKTHBHBIMM U yAOOHBIMHU JUIs HOJb3oBarens. Imybokoe
o0y4yeHHe, KaK pPa3sHOBUIHOCTh MAIIMHHOTO OOydYeHHs, IO3BOJIIET 3TUM CHCTEMaM YYUTHCS Ha
OOIIMPHBIX HAOOpaxX JaHHbBIX, CO BPEMEHEM YJIyulllas CBOIO IPOU3BOIAUTENBHOCTD 3@ CUET Pa3IMYHbIX
B3aUMOJICHCTBHI C MoJb30BareraeM. HelWpoHHBbIE ceTH, 0COOEHHO CBEPTOUYHBIE U PEKYPPEHTHBIE,
UIPalOT BaXXHYIO POJIb B 00pabOTKE CIOXKHBIX CTPYKTYp M IOCJIEI0BATENbHOCTEN JAHHBIX, YIydllas
CIOCOOHOCTH MOMOIIHMKA TOHUMATh KOHTEKCT U HAMEPEHUS MOJIb30BaTEIILCKUX 3alIPOCOB.

IIpakmuyeckue peuienus

B cratpe "BupTyanbHbIii aCCUCTEHT ONepaTopa KOHTAKTHOTO IEHTpa Ha 0a3e MCKYCCTBEHHOTO
WHTEJUICKTa M TEXHOJIOTMH THOKoro moucka" [6] oTMedaeTcss BaKHOCTh pa3pabOTKH TOJOCOBBIX
ACCHUCTEHTOB JUISI Pa3iMYHBIX chep IKOHOMHKH. PazpaboTka Takux CHUCTEM MO3BOJSET YIyUIIUTh
CKOpPOCTh M KadyecTBO OOpabOTKM 3alpoCOB, a TAKXKE YNPaBIATh 3JIEKTPOHHBIMHM YCTPOIICTBaMHU B
J0Max ¥ aBTOMOOHJISIX.

B cratee A. B. Baxtuna "Pa3paboTka BUPTYaabHOTO Be0-aCCUCTEHTA C IPUMEHEHUEM METO0B
riryookoro ooyuenus" [7] onucbiBaeTCsl CO3JjaHUE apXUTEKTYpPbl BEO-TIPUIIOKEHHS C UCIOIb30BaHUEM
TEXHOJIOTUH BUPTYaJbHOIO IOMOIIHUKA JUIs AaBTOMATUYECKOI'O KOHCYJIbTUPOBAaHUS IOCETHTENEH
UHTEpHET-IopTasioB. MccienoBanue I1eMOHCTpUPYET NEPCIEKTUBHOCTh MCIOJB30BaHUS HEWPOHHBIX
ceTel 17151 00pabOTKH COOOILEHHI HAa €CTECTBEHHOM SI3bIKE.

Brnagumup KproukoB B cratee "Kak Mbl co3maeM BUpTyanbHOro nomomiHuka' |[8]
paccMaTpuBaeT  IMOJIOKUTENIbHbIE CTOPOHBI NPUMEHEHHUS BUPTYalbHBIX IOMOLIHMKOB  JUIs
MOHMUTOpHHra cepBucoB 1C, TecTHUpoBaHMs MNPOTPAaMMHBIX TMPOAYKTOB U KOMMYHHKAIMU C
MI0JIb30BaTEISIMU. ABTOpP ONHUCBHIBAET TPU MOJENIU BUPTYAIbHBIX ITOMOIIHHUKOB, KaXKaas U3 KOTOPBIX
pemaer crneuupUUecKue 3aaud M yJIydllaeT MPOLEcChl pa3padOTKU M MOAJIEPKKU MPOrpPaMMHBIX
MPOJYKTOB.

Opdexmusnocmo 6 paznuunvix cekmopax

[IpumeHeHne BHUPTYalbHBIX ITOMOIIHUKOB OXBAaThIBAET MHOXKECTBO OTpaciei, Kaxnaas Wu3
KOTOPBIX W3BIEKAET BBITOAY M3 YHUKAJIBHBIX BO3MOXHOCTEH J3THX CHUCTEM, YIPABIAEMBIX
UCKYCCTBEHHBIM HMHTEJUIEKTOM. Takue cucTeMbl CIOCOOHBI BBINOJIHATH Camble pa3HbE 3aJauu: OT
IIPOCTBIX OTBETOB Ha 3alpoOChl 1O YIPABJIEHUS CIIOKHBIM B3aWMOJACHCTBHEM IIOJIb30BaTEIEH Ha
HecKosbkux Iuarpopmax. B chepe TexHnueckoil moaaep’Kku BUPTYalbHbIE MOMOIIHUKHA YCKOPSIIOT
paspelleHue 3arpocoB, COKpallas BpeMs OKUIAHUS U IOBBILIAS YJIOBJIETBOPEHHOCTh KIMEHTOB. B
3/IpaBOOXPAHEHUHU OHU ITOMOTAIOT B BEIEHUHU MAIMEHTOB U pacCIpOCTpaHEeHUU MH(POpMallK, TO3BOJISSA
MEIULUMHCKUM paboTHUKaM OOJIbIlleé COCPEOTOUMTHCS Ha YXOA€ 3a ManueHTamu. B cdepe
oOpa3oBaHMsl 3TH MHCTPYMEHTHI MOJJIEPKUBAIOT MNEPCOHAIN3UPOBAHHBIA Ipolecc OOydeHus,
NPEJOCTaBIIsAs y4yallUMCSl MHTEPAaKTUBHYI0 M QJalTHUBHYIO cpelay oOOydyeHHs. YHHMBEPCAIbHOCTD
BUPTYaJbHBIX TIOMOIIHUKOB JIEMOHCTPUPYET HMX NOTEHUUaN JUIsl ONTUMHU3ALMU MPOLECCOB U
yJIyYIIEHUS TO0JIb30BaTEICKOTO ONBITAa B PA3JIMYHBIX 00IACTSIX.

Omuueckue coobpadicenus u npoobaemvl Oe30nacHoCmu

[TockonbKy BUpPTYaibHbIE TOMOITHUKH CTAHOBSTCA 00Jiee aBTOHOMHBIMH U WHTETPUPOBAHHBIMU
B MIOBCEIHEBHYIO JEATEIbHOCTD, MPOOJIEMBI AITUKH U OE30MMACHOCTH CTAHOBSTCS Bce 00Jiee BaXKHBIMU.
Takue Bompochl, Kak aBTOHOMHOCTH I0JIb30BaT€lIE€W (KaK 3TH NOMOIIHMKHM BIIMSAIOT Ha IPUHATHE
pemieHni) W KOH(QUIEHIMAIbHOCTh JAaHHBIX (Kak uWHGOpMalus TMOJNb30BAaTENsl XpaHUTCA U
UCMOJB3YETCs), UMEIOT peliatoliee 3HaueHne. UToObl CHU3UTh 3TH PUCKH, pa3paboTka M BHEIpEHHE
BUPTYaJIbHBIX MOMOUIHUKOB JOJKHBI COOTBETCTBOBATh CTPOTUM 3TUYECKUM MPHUHIIUIIAM U HAJIEKHBIM
Mepam Oe3onacHocTd. HopmaTuBHO-TIpaBoBasi 0a3a M CTaHAApPThl HEOOXOJUMBI JJIsi OOecledYeHus
OTBETCTBEHHOTO HCIOJB30BAaHUSl OSTUX TEXHOJOTUH, COXpaHEHHUs [OBepusl IoJb3oBaTeneil u
o0ecreyeHus 1eIOCTHOCTH JINYHOM U KOH(PUIeHIIMATBHON HH(pOpMAIIHH.

Hnmeepayus u 6yoywue nanpasieHus

WHTerpanuss BHUPTYaJNbHBIX IIOMOILIHMKOB B CYLIECTBYIOLIME CHUCTEMBI CO3Ja€T  Kak
BO3MOYKHOCTH, Tak U IpoOiembl. becuioBHas mHTErpanus TpeOyeT COBMECTUMOCTH C pa3IMYHBIMU
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mwiatrGopMamMu U BO3MOXKHOCTH MacIITaOUPOBAHUS B COOTBETCTBUU C TPEOOBAHUSMHU TMOJB30BATEICH.
Bbyaymas TpaekTopusi pa3BUTHS BUPTYyaIbHBIX IMOMOIIHUKOB IIpeanojaraeT mnepexoa K Oosee
MEPCOHAIM3UPOBAHHOMY U KOHTEKCTHO-3aBHCUMOMY  B3aUMOJEHCTBUIO, 4YTO  IIO3BOJISIET
MIPOrHO3UPOBATh 3HAUMTENIBHOE pACIIMPEHHE UX BO3MOXKHOCTEH. DTa 3BOIONuUs OyAeT 3aBUCETh OT
JABHEUIIIETO Pa3BUTUS TEXHOJIOTMA WCKYCCTBEHHOTO WHTEIUICKTa, MAIIMHHOTO OOY4YeHHS U
00pabOTKM JaHHBIX, a TaKXK€ OT PEUICHHsS COLUUAIbHBIX M JTUYECKUX IOCIEICTBUN HIMPOKOTO
HCII0JIb30BaHUS UCKYCCTBEHHOTO MHTEIUICKTA.

CornacHo uccne0BaHusIM, KOHCAITUHIOBasg kommanus Gartner, IporHo3upyer, uto k 2025 rogy
50% paOOTHUKOB YMCTBEHHOTO TpyAa OYIyT €XKETHEBHO IMOJIb30BAThCS BUPTYATbHBIM TTOMOIIHUKOM,
1o cpaBHeHuto ¢ 2% B 2019 roxy.

HecMoTpst Ha MHOTOYHUCIICHHBIE MTPEUMYIIIECTBA, B TOM YHUCJE KPYIJIOCYTOYHYIO JOCTYIHOCTD,
MIPOCTOTY MCIOJB30BAHUS C IOMOIIBI0O MHTYUTHBHO MOHSATHBIX T'OJIOCOBBIX KOMaHJI U BO3MOXKHOCTH
OJIHOBPEMEHHOI'O YMPABJICHUS] HECKOJbKUMHU 3aJayaMH U KIMEHTaMH, BUPTYaJIbHbIE MOMOIIHUKHU
CTAJIKMUBAIOTCS C Cepbe3HBbIMU MpobiemMamu. K HUM OTHOCSTCS HEOOXOIUMOCTh B OOIIMPHBIX JTaHHBIX
IUIE OOyYCHHsI HEWPOHHBIX CETCH, MOTCHIMAIbHAS BAapHATUBHOCTH OTBETOB M TPOU3BOJAHMTEILHBIC
TEXHUYECKHE BO3ZMOKHOCTH.

UtoO0BI peasin30BaTh BECh MOTEHIIMAT BUPTYAIbHBIX IIOMOIIHUKOB MPU PEIICHUU ITHX MPOOIIeM,
KpaliHe Ba)KHO CO3/1aTh KOMILUIEKCHYIO HOPMATHBHYIO 0a3y M cTaHmaptel. Takue Mepnl obecreuar
OTBETCTBEHHOE M 0€30IacHOe WCIOJb30BaHUE OSTHUX TEXHOJOTUH, TapaHTUPYsd aBTOHOMHOCTH
MOJIb30BaTese U KOH(PUACHIIMATEHOCTD JaHHBIX.

3AKVIIOYEHUE

BupryansHbie MOMOUTHUKH, OCHOBaHHBIE HA HCKYCCTBEHHOM MHTEJUIEKTE, TPOAEMOHCTPUPOBAIIN
rIIyOO0KYI0 CIIOCOOHOCTh TpaHC(HOPMUPOBATh OM3HEC-TIPOILIECCHI U YIIyYIlIaTh Ka4eCTBO 00CTY>KUBAaHUS
MOJI30BaTEICH B pa3IUYHBIX CekTopax. Mcromb3ys mepenoBble TEXHOJIOTHH, TaKhe KakK TiIyOoKoe
oOyueHHe ¥ HEHPOHHBIE CETH, OTH CHUCTEMBI DBOJIOLHUOHUPOBAIM, UYTOOBI OOECIEUUTH
MEPCOHAIM3UPOBAHHYIO, YOPEKTUBHYIO U MHTEPAKTUBHYIO MOJJEPKKY, CHUXAS DKCILTyaTallHOHHBIE
pacxo/ibl U MOBbIIIAs TPOU3BOAUTEIBHOCTD.

B 3akmroueHune otrMeTuMm, 4yTO OyJyllee BHPTYaJbHBIX IOMOIIHMKOB MHOIOOOEIIAolle, HO
TpeOyeT TINATENIbHOTO pPACCMOTPEHUS TEXHOJIOTUYECKUX, OTUYECKHX aCHEeKTOB M  AacleKTOB
6e3onacHOCTH. [1OCKOIBKY HMCKYCCTBEHHBIM HMHTEIJIEKT MPOJOJDKAET Pa3BUBATHCS, O0XKHIACTCS, YTO
BUPTYaJbHbIC IOMOIIHUKH CTaHYT elle 0oJiee HeOThEMIIEMOW YacThIO HaIlle TOBCETHEBHOM KU3HU U
6H3H€C'3KOCI/ICT€M, qTO JcJj1acT HGO6XOI[I/IMI)IM Oasanc MCXKAY HWHHOBAOUAMU W OTBCTCTBCHHBIM
HCIIOJIb30BAHUEM.
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INTEGRATING LEVEL MONITORING INTO ONLINE AND HYBRID ENGLISH CLASSES

Tolybayeva Zhazira
Master s student of Al-Farabi KazNU,
Almaty, Kazakhstan

Abstract

The landscape of education has significantly transformed with the rise of online and hybrid
learning models, offering flexibility and accessibility but presenting unique challenges in effectively
monitoring student proficiency levels. Integrating level monitoring into online and hybrid English
classes is essential to ensure students receive the necessary support to enhance their language skills.
This article explores strategies and best practices for implementing level monitoring in these settings
and backed by relevant research.
Key words: level monitoring, learning management system, assessment, collaborative learning.

Level monitoring in online and hybrid classes involves continuous assessment of students'
language proficiency through various digital tools and methodologies. It includes formative
assessments, automated quizzes, interactive activities, and peer reviews, among other techniques.
Effective level monitoring assists educators to:

e Track Progress: Monitor students' learning journeys in real-time.

e Customize Learning: Tailor instructions to meet individual student needs.

e Engage Students: Foster a more interactive and engaging learning environment.

e Identify Challenges: Detect and address learning gaps promptly.
Before diving into strategies, it’s important to recognize the challenges associated with level
monitoring in online and hybrid environments:

e Lack of Physical Presence: Teachers cannot rely on in-person cues to assess understanding.

e Technological Barriers: Students and teachers may face issues with access to technology and
reliable internet.

e Engagement: Keeping students engaged and motivated in a virtual setting can be difficult.

e Data Management: Managing and analyzing data from various digital tools requires technical
proficiency.

Strategies for Effective Level Monitoring refer to the systematic approaches and techniques used
by educators to continuously assess, track, and respond to students' proficiency levels in a subject,
particularly in language learning. These strategies ensure that instructional methods are tailored to
meet the diverse needs of students, facilitating personalized learning and enhancing overall educational
outcomes. Effective level monitoring involves a combination of diagnostic, formative, and summative
assessments, supported by technological tools, data analytics, and collaborative learning practices. We
analyzed the most effective strategies for level monitoring:

1. Utilizing Learning Management Systems (LMYS)

Platforms: Moodle, Canvas, Google Classroom

Learning Management Systems (LMS) offer a comprehensive platform for integrating level

monitoring. These systems provide tools for creating and administering assessments, tracking

student progress, and providing feedback.
2. Implementing Adaptive Learning Technologies

Platforms: Knewton, Smart Sparrow

Adaptive learning technologies use algorithms to adjust the difficulty level of tasks based on

student performance. These tools can personalize learning experiences, making them highly

effective for level monitoring.
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3. Leveraging Data Analytics
Tools: Power Bl, Tableau
Data analytics tools can process and visualize student performance data, helping teachers make
informed decisions about instructional strategies.

4. Encouraging Peer Assessments and Collaborative Learning
Tools: Peergrade, Google Docs
Peer assessments and collaborative projects can provide additional data points for level monitoring
while enhancing student engagement and learning.

Integrating level monitoring into online and hybrid English classes is essential for providing
personalized and effective instruction. By leveraging digital tools, adaptive technologies, data
analytics, and collaborative learning strategies, educators can overcome the challenges of remote
teaching and ensure that students receive the support they need to succeed. These strategies not only
enhance language proficiency but also foster a more engaging and interactive learning environment.
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Abstract

This study presents a data-driven approach to forecasting and GIS visualization of heat
consumption in Astana City. We employ the Seasonal AutoRegressive Integrated Moving Average
(SARIMA) model to predict heat consumption for several residential houses. To enhance prediction
accuracy, we integrate exogenous variables such as wind speed and maximum and minimum
temperatures, resulting in the SARIMAX model. We compare the prediction accuracy of SARIMA
with and without exogenous variables, evaluating performance using metrics like Root Mean Squared
Error (RMSE). Our findings show that incorporating exogenous variables slightly improves accuracy,
though the difference between the two methods is minor, indicating both models provide reliable
forecasts. GIS visualization is used to map predicted heat consumption, revealing patterns and trends
useful for urban planners and utility companies. In conclusion, SARIMA and SARIMAX models are
effective for forecasting heat consumption, with SARIMAX offering a slight edge in accuracy with
weather-related exogenous variables. This study highlights the potential of combining forecasting
techniques with GIS for improved urban heat management.

Introduction

The increasing population is a general trend that has been solidified as an aspect of the modern
society. This is a cause of some extra issues such as climate change and its possible impacts on water
systems, which are increasingly adding uncertainty to water resource management [1]. Therefore,
generally the combination of increasing population and demand for basic resources such as water and
heat are a crucial element of the heating systems. In order to propose modern and effective solutions of
such an issue the technological approach was highlighted as a key way of solving that issue, and it is
the main incentive of investigating how combining information technologies can help optimizing heat
energy usage and planning of distribution. Currently, buildings account for about 40% of the European
Union's total energy consumption [2]. In residential buildings, 57% of the energy is used for space
heating and 25% for domestic hot water (DHW) [3]. Over 50% of this energy demand is presently met
by natural gas and electricity [4]. So there is a demand of optimizing the district heating of the houses

and planning the heating systems accordingly to the prediction of the house heat consumption.
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There is a relevant need for the effective use of information and communication technologies
which is essential for managing data analysis, data transmission, and the successful implementation of
complex strategies to ensure the city's smooth and safe operation [5]. And as a crucial part of city
operation is currently, District Heating (DH) which is a prominent topic in the energy industry due to
its sustainable and efficient method of delivering heat to buildings. Challenges in DH include
implementing low temperatures, minimizing heat distribution losses, and utilizing renewable and
excess energy and forecasting its values of consumption and problems with planning of expansion of
them [6]. The DH consists of pipe networks connecting buildings of a city with one or more
centralized heating plants and one of the focuses of the work is their heat consumption [7]. The
necessity of this work lies in the need to effectively manage energy supply to buildings and structures.
This requires the development and implementation of technical methods for modeling and analyzing
energy resource consumption processes. This article examines machine learning methods for
predicting thermal energy consumption in city zones and its correlation with the uncertainties in
ambient temperature and wind. The implementation of such modern technologies as machine learning
models could facilitate the development of heating networks planning. DH heat demand forecasting
models should typically take into account at least two factors: weather conditions and the social
component of consumption. Among these, weather conditions, especially outdoor temperature and
wind speed, are the most significant factors influencing heat consumption [8].

Different models have been developed to forecast and simulate heat demand for buildings. Jylha
et al. [9] used the IDA Indoor Climate and Energy simulation program, which incorporated synthetic
Test Reference Year (TRY) hourly weather data, to study the effects of climatic variables such as air
temperature and wind speed on energy demand. Rosa et al. [10] applied the variable degree day
method to predict heat demand for residential buildings. Powell et al. [11] created several different
models, including linear, non-linear, static, and time series models, to forecast heating, cooling, and
electrical loads for a large-scale DH system. Omirgaliyev [12] utilized three types of regression
models—Linear Regression, K-Neighbors Regressor, and Random Forest Regressor—to identify
correlations and compare training and testing results. The models does not account for historical
evaluation of the variables. However, the data of the work consists of daily heat consumption values of
about 300 houses during particular data within the 2016 heating season, including the outside
temperature and the wind speed.

This work will focus on application of the time series prediction model called ARIMA which
stands for autoregressive integrated moving average, but more precisely assuming the seasonality of
heat consumption we apply its seasonal variation SARIMA. The work compares the application of
SARIMA with and without exogenous variables such as wind speed and outdoor temperature and then

evaluates and compares their precision.
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Method

In this study, we utilized the Seasonal AutoRegressive Integrated Moving Average (SARIMA)
model to forecast heat consumption for residential houses in Astana City. The SARIMA model is an
extension of the ARIMA model, which incorporates seasonality in the data. The SARIMA model is
represented by the notation SARIMA(p,d,q)(P,D,Q)s where:

p — number of lag observations in the model (autoregressive part)

d — number of times that the raw observations are differenced

g — size of the moving average window

P — number of seasonal autoregressive terms

D — number of seasonal differences

Q — number of seasonal moving average terms

s — length of the seasonal cycle

The general formula for SARIMA can be written as:

#p(B)DP(Bs)(1-B)d(1-Bs)Dyt=0q(B)®Q(Bs) €t 1)
where:

#p(B) and ®P(Bs) — are the non-seasonal and seasonal autoregressive polynomials.
0q(B) and ®Q(Bs) — are the non-seasonal and seasonal moving average polynomials.
B — is the backshift operator.

et — is the error term

We applied the SARIMA model to our dataset, which included daily heat consumption data,
along with exogenous variables such as wind speed and maximum and minimum temperatures. The
inclusion of these exogenous variables resulted in the SARIMAX model. We compared the
performance of SARIMA and SARIMAX models to evaluate the impact of incorporating weather-
related variables on prediction accuracy. Our dataset was divided into training and testing sets. We fit
the SARIMA model to the training set and used it to forecast the heat consumption in the testing set.
Similarly, we fit the SARIMAX model, including the exogenous variables, to predict heat
consumption. The models' performances were evaluated using Root Mean Squared Error (RMSE) and
Relative RMSE metrics.

Results and discussion

The results of our heat consumption predictions using SARIMA and SARIMAX models are
presented in Figures 1 and 2, respectively. Figure 1 shows the predicted values using the SARIMA
model without exogenous variables, while Figure 2 illustrates the predictions incorporating exogenous
variables such as wind speed, maximum temperature, and minimum temperature.

Both models demonstrate a high level of accuracy in predicting heat consumption. The

SARIMAX model, which includes exogenous variables, appears to align more closely with the actual
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values, suggesting a slight improvement in prediction accuracy compared to the SARIMA model
without exogenous inputs.

To quantitatively evaluate the models' performance, we calculated the Root Mean Squared Error
(RMSE), Relative RMSE, and Percentage RMSE for both models. The error metrics are summarized
in Table 1.

Table 1. Error Metrics for SARIMA and SARIMAX Models

Model Test RMSE Relative RMSE Percentage RMSE (%0)
SARIMA | 1.4756 0.2792 16.31
SARIMAX | 1.0325 0.4692 19.73

The SARIMA model without exogenous variables achieved a Test RMSE of 1.4756, a Relative
RMSE of 0.2792, and a Percentage RMSE of 16.31%. In comparison, the SARIMAX model
incorporating exogenous variables showed a Test RMSE of 1.0325, a Relative RMSE of 0.4692, and a
Percentage RMSE of 19.73%.

Although both models exhibit good predictive performance, the SARIMAX model outperforms
the SARIMA model by providing lower RMSE values. This indicates that incorporating weather-
related exogenous variables such as wind speed and temperature enhances the model's ability to predict
heat consumption accurately.

The minor differences in the performance metrics suggest that both approaches are robust and
reliable for forecasting heat consumption. However, the slight edge of the SARIMAX model
highlights the importance of considering external factors that influence energy usage. The SARIMA
and SARIMAX models provide accurate predictions of heat consumption for residential houses in
Astana City. The inclusion of exogenous variables in the SARIMAX model further improves
prediction accuracy, demonstrating the value of integrating weather-related data into forecasting
models. This study underscores the effectiveness of data-driven forecasting techniques combined with

GIS visualization for managing urban heat consumption.
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Heat Consumption: Expected vs Predicted
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Figure 2. SARIMA predictions without exog

Conclusion
This study demonstrates the effectiveness of data-driven forecasting and GIS visualization
techniques in predicting heat consumption for residential houses in Astana City. By employing
SARIMA and SARIMAX models, we were able to generate accurate forecasts, with the SARIMAX
model showing improved performance due to the inclusion of exogenous variables such as wind speed
and temperature. Our findings highlight the importance of integrating external factors into predictive
models to enhance accuracy. The minor differences between the models indicate that both approaches
are reliable. Overall, this research provides valuable insights for urban planners and utility companies
to optimize energy distribution and management through advanced forecasting methods.
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HNCITOJIB30BAHUE BUPTYAJIBHBIX TABOPATOPHBIX CPEACTB B XUMHUHU

bazapxan Umanzanueea — Axkmiwoourckuii pecuonanvulll yHusepcumem umenu K.Kyoanosa,
Kanouodam nedazo2uieckux Hayk, ooyeum, Akmobe, Kazaxcman

Anvoepm Kapocanos - Akmiobunckuil pecuonanvhulil yuugepcumem umenu K. JKybanosa,
Gaxynbmem ecmecmeeHHbIX HAYK, CMYOeHm 2 Kypca Ma2ucmpamypbl

Junapa Enzonouna - JKyoanoe K. AkmwoOuHcKuil pecuoHaibHulil YyHUsepcumem, ghakyivmem
ecmecmeeHHbIX HayK, masucmpanm 2 Kypca

AbGcTpakuusas . B cratbe paccMOTpeHbl OCOOEHHOCTHM HCIIOJIB30BAaHUS  BUPTYaJIbHbBIX
nabopaTopuii B IpoecCHOHaTBLHOM 00pa30BaHUM, TIEPEUNCIICHBI CAalTHI, COJepIKAIIHE JIAOOPATOPHBIE
paboTBl MO XUMHH, a TaKXKe IEePEUUCICHBl YCIOBUS M MPEHMYIIECTBA WX HWCIOJIB30BAHUSA B
HEBU3YaJIbHBIX 00JacTsAX 00pa30BaHuUs B By3ax.

JlaHHast cTaThsi INOCBAIIEHA OCOOEHHOCTSIM HCIOJIb30BaHUS BUPTyallbHOW Jjaboparopuu B
COBPEMEHHOM 00pa30BaTebHOM Tporecce. B paboTe paccMOTpeHO MOHATHE «LIU(PPOBBIE PECYPCHD»,
MIPUBEJICHBI JTAHHBIE ONPOCa CPEIM IIKOJIHHUKOB M YYWTENeH, JaHbl TaKue XapaKTePUCTHKHU. Takue
npuiokeHus, kak Labster, Xumuueckas nabopatopusi VR, The ChemCollective.

KiroueBble cioBa:1uppoBble TEXHOJIOIMH, LU(PPOBBIE PECypChl, MHTEPAKTUBHOE OOyueHHE,
o0pa3zoBaHHEe, XUMUS.

Beenenue

OnHoit m3 mpoOieM npodeccHoHanbHOrO 00pa3oBaHUs SBISETCS IMpoOiieMa IMpernoiaBaHus
HeNpOo(eCcCHOHANbHBIX  MPEAMETOB.  YueOHble MIporpaMMbl 10  BHM3YalbHBIM  IpeaMeTaMm
CHCTEMAaTHYEeCKH COBEPIIEHCTBYIOTCS W KOPPEKTHPYIOTCS B COOTBETCTBUH C MOTPEOHOCTAMHU
MPAKTHUKH, 2 HEBU3YAIbHBIE MTPEIMETHI 3a4acTyI0 OCTAIOTCS BHE BHUMaHUS METOIMCTOB. Kak mpaBmio,
Ha M3y4YeHHE HECHEeLUANTU3UPOBAHHBIX MPEAMETOB OTBOJUTCA Mal0 aKaJeMUYECKHX 4YacoB, B XOJI€
KOTOpBIX TpenojaBaTeid CTaparoTcs JaTh Kak MOXKHO Oouibllle MarepHaja, MNperuMYIIeCTBEHHO
TEOPETHYECKOT0. DTO PENKO MPUBOIUT K (POPMHUPOBAHUIO CHCTEMATH3MPOBAHHBIX 3HAHUN M JOXOIUT
70 TPOCTOTO 3allOMHHAHUS W aKTyallu3allid, a 3aTeéM W MOJHOTrO 3a0bIBaHWs MaTepuayia Iocie
arrectauuu [1]. CTyneHTBl He O4YEHb YCEpOHO H3Y4YalOT HEBM3YalbHbIE MPEIMEThI, KOTOpbIE B
OCHOBHOM HAampaBJeHbl Ha MOJy4YeHHE HEOOXOAMMBIX 3HaHMU i Oynymed mnpodeccud, U B
pe3yibpTaTe HE YCBaWBAIOT OCHOBHYIO HH(pOpMaruio u (akThl, WU3BECTHBIC IMMUPOKON MyoOsuke. B
OTIPENIENIECHHOM CMBICTIE ATy MPOOJIEMY MOKHO PEIINTbh, HCIOIB3Ysl COBPEMEHHBIE 00pa3oBaTeIbHBIE
TEXHOJIOTHH.

WNHpopMallnOHHO-KOMMYHHUKALIMOHHBIE TEXHOJOIMHM AaKTMBHO pa3BUBAIOTCS W BCE IIUPE
UCTOJNB3YIOTCS B COBPEMEHHOM IpodeccuoHanbHoM obpazoBanuu [5, 10], omaum u3 Hamboiee

MOMYJISIPHBIX M MEPCHEKTUBHBIX HANpPABICHUN SBISETCS BHEAPEHHE MYJIbTUMEAMMHBIX TEXHOJIOTUM.
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OHM MO3BOJISIIOT KUCIIOJIB30BAaTh pa3Hbie (GOPMBI MOAaYM WH(DOPMALUKA M MO3BOJISIIOT aKTUBHO C HEM
B3aUMOJIeHCTBOBaTh. Mcronb30Banue 3pUTEIbHON M CIYXOBOH CTHMYJISLIMHU, aKTUBAIUA PAa3THYHBIX
KaHAJIOB TpueMa ¥ o0paboTku WHGOPMAIMK JIeJal0T Ipolecc o0ydeHus Ooraye, pasHOOOpas3Hee,
cyOBbeKTUBHO Tpoiie U d3pdekTuBHee. B HacTosmee BpeMst y CTYACHTOB TaK)Ke€ UMEIOTCS YCTOMUNBEIE
HaBBIKM PabOThl B BUPTYAIbHOW PEATBHOCTH, YTO JaeT IIMPOKHE BO3MOXKHOCTH JUIsl BHEAPEHUS
MYJIbTUMEIUIHHBIX TEXHOJIOTHI B Y4eOHBIH mpoiiecc.

B cBsi3u ¢ 3TUM NEpCHEKTUBHO CO3/JaHHE U HCIIOJIB30BAHME BUPTYAIbHBIX JabopaTtopuili B
oOpazoBarensHOM IMpouiecce. [loa BupTyanbHON JlabopaTopHueil MOHUMAeTCs cpena, MOAETUpPYIoLas
KOMIIBIOTEPHBIE MPOTPaMMBbl, MO3BOJIAIONINE MOJACIMPOBATh yueOHOE abopaTopHoe 000pynOBaHHUE,
XUMHYECKHe, (U3NYECKHE W JPYTHe IMPOLECCHl, M3MEHATh YCIOBUS U TapamMeTpbl 00padOTKH Ha
JKpaHe IiaHiera, cMapTdoHa, KOMIbIOTEpPa UM HHTEPAKTUBHOM MMaHEeN. UX BO3HUKHOBEHHE [2].

MHuorue 006pa3zoBaTelbHbIE YUPEKICHHS CO3AaI0T COOCTBEHHBIE BUPTYalbHbIE JIA0OPATOPUH IS
UCIIOJIb30BaHUs IHPpoBoro odyuenus. OHM paboTaroT B cdepe mammHOCTpoeHHs [8], B cdepe
XHUMHKO-TEXHOJIOTUYECKOT0 00pa3oBaHusi [2], yYUTENsIMH, Bpa4yaMd W T. J. HCIOJNb3YyeTCS s
ONTUMHU3AIMU TPO(ECCHOHATHFHOM MOATOTOBKU B mpolecce oOydeHus. CBOOOTHO JOCTYIHBIE
AJIEKTPOHHBIE PECYPCHI C JTaA0OPATOPHBIMU PabOTaMU IO Pa3IMYHBIM TeMaM. aKTUBHO HCIOJIB3YIOTCS U
TEMbI, OHM HHTETPUPYIOTCS B YICOHBIN MIPOIECC, TOTIOTHSS TPAIUIIHOHHBIC (DOPMEI.

EcTh HECKOJNIBKO OOBCKTHUBHBIX MPHYMH, KOTOPBIC JEIAIOT HCIOJB30BAHUE BHPTYATBHBIX
naboparopuii 3¢ (HEKTUBHBIM. DTO, MPEXKAE BCETO, YCIOBUS TUCTAHIIMOHHOTO 00YUYEHUs, I KOTOPBIX
OpraHu3alys MpaKTHUYECKOH JesTeNbHOCTH CTYACHTOB BecbMa akTyaibHa [6]. Jpyras rpynmna npuduH
CBSI3aHA C HEJIOCTYITHOCTBIO OINpENETICHHBIX MaTepPHaOB M MHCTPYMEHTOB VISl IPOBEACHUS YUEOHBIX
HKCIIEPUMEHTOB, OMACHOCTBIO M BPEIHOCTBIO M3YYaE€MBIX ITPOIIECCOB, CIOXKHOCTBIO HCIOIB3yEMOTO
00OpynoBaHUS U T. 1. BaXHBIM apryMEeHTOM B TIOJIb3Y HCIIOJB30BaHHS BUPTYaJBHBIX JIA0OpaTOpUit
SBIIIETCS TIOJIOKUTENbHOE BIMsIHEE (OpMBI 00yueHHUs: Ha MOTUBAIUIO 00y4deHus [3].

Metoasl ucciie10BaHUA

B wmccnenoBaHmM OoTMeuaeTcs, YTO TIPU  HUCIOJNB30BaHWUHM BHUPTYaIbHBIX JabopaTopuid
MTOBBIIIACTCS AKTHBHOCTh M HHTEPEC CTYICHTOB K YUCOHBIM TPEIMETaM.

B cBs3u ¢ 3TUM HCHONB30BaHWE BUPTYAIbHBIX Ta0OpaTOpuii MpH HM3YYEHHUH HEBHU3YaTbHBIX
npeaMeToB (0COOEHHO XMMHUH) B By3axX MpeACTaBIsIeTCs BechbMa 1enecoo0pa3HbiM. C 3Toi 1enbio OblT
MPOBEJICH aHaJIU3 aKTyaJbHBIX Ha JAHHBIHA MOMEHT OTKPBITBIX JJIGKTPOHHBIX PECYPCOB,
JEMOHCTPUPYIOIIUX JIA00paTOPHBIC PAOOTHI IO XUMUHU.

OpHuM U3 cambIX MOMYJSPHBIX SBISETCS YK€ CYIIECTBYIOIIMNA CHEIMATN3UPOBAHHBIN MOPTAl
BUPTYyaJIbHBIX J1aboparopuil - http://www.virtulab.net. Ha Hem co3naHbl ycloBHs Al MPOBEACHUS
BUPTyaJIbHBIX JITA0OPATOPHBIX pPabOT MO mpeaMeraM (PU3HKHA, XUMHHU, OWOJIOTHH M DKOJOTHH.

Copepxanue 1a00paTOpHBIX pabOT COOTBETCTBYET MIKOJBHBIM IIPOTrpaMMaM, MIPOrpaMMaM pa3iMuHbIX
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HampaBlIeHUH MpodecCHOHANBEHON MOATOTOBKM B BBICHIUX YYE€OHBIX 3aBEACHUAX U KOJUJICIKAX.
http://chemcollective.org — 3to pecypc, KOTOpbIi BKJIIOYACT BUPTYaIbHbIC TAOOPATOPHH, CUMYJISAIIUH
1 yueOHbIE peKOMEHIAlMK M0 H3ydeHuio xumuu. Ha pecypce ecTh HECKOIBKO MHOTOMPOQHILHBIX
BUPTYaJIbHBIX J1a00OpaTOpuil 0 XUMUU. MOKET UCIOIB30BaTHCS IS MPENOIaBaHNs XUMUU B CpEIHEN
LIKOJIE WIN KOJUIEKE.

[Mpunoxxenue https://melscience.com TO3BOJSIET COSAWHITH BHUPTyalbHBIE W peajbHBIC
naboparopuu, Tmpeajaras Ha0Op peareHTOB M HWHCTPYMEHTOB Ui TPOBEACHUS PA3TUUHBIX
XUMHUYECKUX PEaKIIUH.

Buptyanbhbeie XuMudeckue 1abopaTopuu, MpeajaraeMble Ha BeO-calTax, MpeJIaraloT Cepuio
WHTEPAKTHBHBIX TPAKTHUYECKUX 3aHATHA W OKCIICPUMEHTOB. TeMa »JKCIIEPUMEHTA IOJTHOCTHIO
COOTBETCTBYET MPUMEPHOI1 IporpaMMe OCHOBHOTO 00IIero o0pa3oBaHus IO XUMUU U OPUEHTUPOBAHA
Ha y4eOHHMKU XMMUHU, PeKOMEH0BaHHbIe MuHHCTEpcTBOM 00pa3oBanus 1 Hayku PD u ucnonbszyembie
B OOJIBIIMHCTBE POCCUICKUX MIKOJ. [IpemnararoTcst SKCIiepuMEHTHI Uil 03HAKOMJICHHUSI ¢ 00pa3iaMu
MPOCTBIX M CIIOKHBIX BEIICCTB, MHUHEPAJIOB U pPya M HU3YYCHHS (DU3UKO-XUMHUYCCKUX CBOWCTB
HEKOTOPBIX U3 HUX. «DJIEMEHTapHbIE OCHOBBI HEOPTaHUYECKOM XUMUW» B By3aX.

MoskeT UCTIOIb30BaThCs MPU YTEHUHU TaKUX TeM, Kak «BBeJieHre B OpraHu4ecKoe BEIIeCTBOY.

JlutepatypHblii 0030p

BupryaneHbpie 51abopaTOpuu MOXKHO HCIIOJIB30BAaTh B Kjaccax C IPEnojaBaTesieM WIN
CaMOCTOSITeNILHO, B VIHTEpHETE WM Ha JIOKAJTHPHOM KOMITBIOTEPE, HHIUBUAYAIbHO WM B Tpymmax. B
BUPTYaJbHOW XMMHYECKON J1abOpaTOPUU MOXKHO MPOBOJUTH KaK OTIEIbHBIE IKCIHEPUMEHTHI, TaK U
nabopaTtopHbie pabOTHI MO OMpEACNEHHOW TeMaTHUKe A JEMOHCTpAIMH ONpeAeNIEHHOTO CBOWMCTBA
unu siBiieHus. O60py10BaHUE XUMHUUYECKON JTA00OpaTOpUH OTOOPaKaeTCs BU3YAJIbHO, U CTYJIEHT MOXET
HAOJIO/IaTh 332 XHMHWYSCKUMHU PEAKIHMSIMH WM IPOBOJUTH CAMOCTOSATEIbHBIC WCCIICIOBAHHS,
MaHUTMYJTUPYs XUMHUYECKHMHU BEIIECTBAMU U J1a00paTOpHBIM 000pYyI0BaHUEM. 3a4acTyIO0 BUPTYyalbHas
naboparopusi MpeAcTaBlieHa B BUAE pa3[eNoB — BKIAJOK — TEOPETHMUECKUN MaTepuaj, OMUCaHHe
paboTHI, TOPSJIOK BBIMOJHEHUST pa0dOT, HACTpOMKa JabopaTopruu, OTYETHOCTh. Ha HEKOTOpBIX caiiTax
HCIIOJIE3YIOTCS aHUMUPOBAHHBIC TTEPCOHAXKH W UTPOBBIC YIIEMEHTHI.

Hcnonb3oBaHue MyIbTUMEAMMHBIX MPOTPaMM JelaeT U3Y4YeHHEe XUMHH JOCTYHHBIM U
MOJIHOIICHHBIM. Hampumep, 3KCIepuMEHThI ¢ BPEIHBIMH BEIIECTBAMU HE BKJIIOYEHBI B MPOTPAMMY
o0ydYeHUsT XMMHH, HO HEKOTOpPBbIe M3 HUX BAXHBI, MOCKOJBKY COCTABJISIOT OCHOBY HCTOPHYECKHX
OTKPBITHA ¥ HEOOXOIUMBI JIJISl ITOJIHOTO IMOHWUMAHHS TPHPOJIBI U JBOJIONUM XHUMHUYECKAX 3HAHUU.
BupryaneHas nabopaTopusi TO3BOJSET MPOBOIUTH JKCIEPUMEHTHI, HEAOCTYMHBIE B peaTbHOU
XxuMuueckoi naboparopun. CTano BO3MOXKHBIM YCKOPSATh XHMHUYECKHUE PEAKIUH, YTO TO3BOJISIET
TpaTUTh MEHbIIE BpEMEHU Ha y4yeOHyI0 paboTy Oe3 HCHOJIb30BaHUS IOPOTOCTOSIIIMX PEareHTOB.

I/IHOFI[a ydamumces HGO6XOI[I/IMO 3HaTb IIpaBuWjia TIIOBECACHHUA B OKCTPEMAJIbHBIX YCIOBUAX,

51



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

O0COOCHHOCTH B3aWMOJICUCTBUS PA3IMYHBIX XMMHUYECKHUX BEIIECTB (HAMPHUMEP, CEpbl U PTYTH). ITU
IpaBUja MOXXKHO HaWTH 37ech. be3omacHble J1abopaTOpHBIE YCIOBUS M TMOATOTOBKA K PEATbHOMY
XUMHUYECKoMy 1iexy. B BupTtyanbHOl naboparopun GopMupyroTcs HEOOXOAMMbIE HABBIKU M3yUEHUS
peaIbHBIX MPOLECCOB, MOKHO MPEAOTBPATUTh 3 4 BO3MOXHBIE OUTMOKH B MOCTAHOBKE U MPOBEACHUU
HKCHEPUMEHTOB, METOJaX PaOOTHI C peareHTaMu U CJIOXKHBIM 000PYAOBaHHEM.

Hcnonb30BaHue BUPTYyaIpbHOU Tab0paTopuu Mpu 00y4YeHUN XUMHUU KaK JUCTAHIIMOHHO, TaK U Ha
OOBIUHBIX 3aHSATHUSIX MMO3BOJISIET MOBBICUTH YPPEKTUBHOCTD JAOMAIIHUX 33JaHUI U Pa3HOOOpPa3UTh UX
nmo ¢opme u coaepxkanuio. KommploTepHble MOJAEIM XUMHUYECKoi Jaboparopuu moOyXKIaroT
CTYZICHTOB SKCIIEPUMEHTHPOBATh M IOJIy4aTh YIOBOJILCTBHE OT CBOMX OTKpHITHH. [Ipeobmamanue
COOCTBEHHBIX JIEHCTBHII BO BpEeMsS IMPAKTUYECKOW pabOTHl TOBBIMIACT IMO3HABATENBHBIA WHTEPEC
cTyneHToB [4, 7, 9]. BupryansHble 1abopatopuy CTUMYIUPYIOT aKTUBHOE B3aUMO/ICHCTBHUE CTYICHTOB
HE TOJIKO C TpernojaBaresieM, HO U JPYT C IPYroM, MpeBpailas ux B MOJHOICHHbIE CyOBEKThHI yueObl
1 ipopeccuoHanbHOM nesrenpHocTH [11].

Takum oOpa3oM, 0030p JOCTYHNHBIX 3JIEKTPOHHBIX PECYpPCOB U aHAIU3 IPEUMYLIECTB
MCIOJIb30BaHUS BUPTYaJIbHBIX JIAOOPATOPHIl O XMMHHU [TOKA3aJU, YTO MEPCIEKTUBHBIM HAMPaBICHUEM
ONTHMHU3AIMU TPENOoJIaBaHusl XUMHUHM Kak HeQOpMaIbHOTO MpeIMeTa SBISETCS HUCIOJIb30BaHUE
JAHHBIX MYJIbTUMEIUNHBIX TEXHOJOTHH. B 3TOM cnydae mnpenoaaBareiib MOMKET HCIOJIb30BaTh
UMEIOLIUECs] MaTepuaibl 0e3 CyIECTBEHHOTO0 PEeJaKTUPOBAHUS, UHTEIPUPYS MX B 00pa30BaTENIbHYIO
cpeny. [IpoBenenne mpakTHUYeCKUX pabOT MO XUMUU B BUPTYAIbHBIX J1a00OPATOPUSX TOMOTAET Pa3BUTh
HUHTEpEC K 3TOMY HENnpohUIHHOMY IMPEAMETY, CTUMYIUPYET MHTEIUIEKT M OOIIyI0 MO3HABATEIbHYIO
AKTUBHOCTb YYaIINXCA.

UYro Takoe BUpTyasbHas 1JabopaTtopus?

Bupryansaeie nmabopaTopur — WHTEPAKTUBHBIC HAyYHBIE CHUMYJIAINH, KOTOPBIE CTYACHTHI
BBIMIOJIHSIIOT OHJIAWH CO CBOMX JIMYHBIX YCTPOMCTB.

Pe3yabTaTsl HCc1e10BaHUS

Kaxxnas maGoparopusi moMenaeT CTyJIeHTOB B CIICHAPUH, B KOTOPHIX OHU JIOJDKHBI IPUMEHUTH
TO, YTO OHM Y3HAJIH, JJISI PEIICHUST PeaIbHBIX TIPpo0IeM [4].

[ToueMy y4uTensM ciieqyeT UCIOIb30BaTh BUPTYAIbHbIE TA00paTOPHH?

1. BnoxHoBustiiTe cTyneHTOB. BupTyanpHbie 1a0opaTOpUU MpeiararoT 3aXBaThIBAIOIINI OIBIT,
KOTOpPBIM BOIUIOIIAET HAyKy B XHU3Hb. MoOJETUpOBaHHUE [I€71a€T HAyKy HWHTEPECHOW, MOMOras
YYaIUMCs IOCTaBUTh ce0sl Ha MECTO HACTOSALINX YUEHBIX.

2. IoBeIllIeHHAs TOCTYMHOCTh. BUpTyanbHbIe Ta00paTOPUH MPEAOCTABISIOT CTYACHTaM JOCTYII
K TIepeJIOBBIM IMpPaKTUKaM, HaJ KOTOPBIMH OHH MOTYT paboTaTh TJe yroaHo, B It0OOE BpeMs U B

yI00HOM ISl HUX TEMIIE.
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3. Yckopenue oOyuenusi. BuptyanpHble 1a00paTopyun MOMOTAIOT YUYAIIMMCSl BU3YalIM3UPOBATh
a0CTPaKTHYIO HayYHYIO TEOPHIO U PAKTUYECKHUE METOJIBI CTOIBKO Pa3, CKOJIBKO HEOOXOIMMO.

4. OnyaiiH UM BUPTYyaJIbHBIE JIAOOPATOPUU HAMHOIO JELIEBJIE TPAJAULMOHHBIX JIAOOPATOPHIA.
Opnna saboparopHast miuargopMa MOXeT OOCIy)KMBAaTh BCH IIKOIY WM Y4pexIeHue Oe3
HEOO0XOIMMOCTH TPATUTH OOJIBIIHNE PECypChl Ha 000pyIOBaHKE, XpaHEHHE U 00CITyKUBAHHE.

[Tpo6nembl TpaAUIIMOHHOTO JTA00PATOPHOTO OOYyUEHUS:

1. OrpaHWyeHHBIH WM OTCYTCTBYIONIUMH JOCTYI K (u3udeckuMm jgadopatopusMm. CTyaeHTH U
IIKOJIBHUKH B JIFOOOH MOMEHT MOTYT HE MMETh JJOCTYIIA B JIAOOPATOPUIO (HampuMep, U3-3a MaHJeMUN
WM OFPAaHUYEHHOCTH BO3MOXKHOCTEN).

2. PHUCK HECUaCTHBIX CIIydyaeB. OKCIIEPUMEHTHPOBAHHWE C OOOPYIOBaHHMEM U OIACHBIMU
BEIIECTBAMH OCOOCHHO OMACHO, KOI1a Y4YEHUKU HEOIBITHBI.

3. loporoe naboparopHoe obopynoBanue. CTyieHTaM HE pa3pelaeTcs SKCIEPpUMEHTUPOBATh C
COBPEMEHHBIMH, COBEPIICHHBIMH MAalIMHAMH, MOTOMY YTO Y HHX YacTO HE XBaraeT OroJpKeTa.
[ToaToMy KX ONBIT 0OY4YEHHS HENOJIHBIM.

B xozne onpoca BeIsicHMIIOCH, 4TO BeeM yuaiumces (100%) HpaButcs paGoTaTh B BUPTyalbHOU
na0opaTopuy, MOCKOJIBKY MPOCMOTP PAacCKa3oB IpenojaBaTesst M Mpe3eHTaluil 00 3KclepuMeHTax
3a4acTyl0 HE BBI3BIBACT Y IIKOJIBHUKOB HHTEepeca. B cBow ouepenp, BUpTyaibHas JjabopaTopust
MO3BOJISIET MIPUBJIEYh BHUMAHUE CTYACHTOB U 3aMHTEPECOBATh MX MPOLECCOM OHJIAHH-TECTUPOBAHUSI.
B yacTHOCTH, HMIKOJBHUKH OTMETWJIM, YTO 3allOMHUJIM CTPOEHHE aTOMOB, THII MOJIEKYJ, HOJIpOOHOE
O0bsICHEHUE AEUCTBUH, «pa3IMyHble KAUECTBECHHBIC PEAKLUN», NMPEXIE BCEr0 «MOXHO MPOBOJIUTH
6e30011HbIE OITaCHBIE ONBITHI» U APYTHE BAPHAHTHI OTBETOB.

Hcnonb3ys BUpTyasabHbIE JIAOOPATOPUH, YUUTENS MOTYT JIETKO OOBSCHATH YUALIUMCS CJIOKHbBIE
TEOPETUYECKHE KOHUENIMN C TOMOIIBI0 BU3YAJIbHOTO OIIBITAa, KOTOPBIA 00Jjerdyaer MOHUMaHHE
yuampumucs. OH OTMETWJ, 4YTO CTYJEHThl 3aloOMHUIM TeMy «CTpoeHue aToMay. OTO MOXKHO
OOBSICHUTH TeM, 4To 3D-Mozenu MOJEeKyJa U aTOMOB MOXHO KOMIUIEKCHO NMPOCMOTPETh BO MHOTHMX
nporpamMMax. Takum oOpa3oM, BupTyalbHas Ja0opaTopusi oOOecCHeunBaeT HEOOXOAUMYIO
CUHXPOHHU3ALHIO OOBSICHEHNS TEOPETUUECKUX UACH U UX MPAKTHUECKOr0 MPUMEHEHHS.

MHorue mkoabHUKH (6oee 50% OmpoIIeHHBIX) OTMEYAIOT, YTO MOTYT MPOBOJAUTH PazIMYHbIC
SKCHEPUMEHThl B BHUPTyallbHOW JabopaTopuu 0e3 puCKa TpPaBMUPOBATbCS MM TMOBPEAUTH
o0opynoBanue. OHU TakXe MOTYT MPOTECTUPOBATH, CPABHUTH HECKOJBKO CIIEHAPUEB U ONPEIEIIUTH,
KaKoW M3 HUX paboTaeT Jyulle Bcero, 6e3 TECTUPOBAHUS B pEAIbHOM JKU3HH.

Buptyanbnbeie nabopatopuu, pa3paboOTaHHbIE C HCHOJIb30BAHMEM HOBEUIIMX TEXHOJOTHIHA,
3alIUIIAIOT CTYJEHTOB OT «OMACHOCTEW», BO3HHUKAIOIIUX MPU MPOBEICHUM ONACHBIX J1a00OpaTOPHBIX
sKcnepuMeHToB. Kpome Toro, OH 3aHMMaeTcs TOKCHYHBIMHU/PAJUOAKTUBHBIMHU XHMHYECKUMHU

BCIIECCTBAMHU U T.II.
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yCTpaHsAeT He0OXOAUMOCTh OOpHOBI C «OMAaCHOCTSMH» U obecneunBaeT 3PPEKTHUBHBIN crOcO0
n30eKaTh HECYACTHBIX CIIy4aeB B JIa0OPaTOpUH.

Eme onHuM npeuMyliecTBOM BHUPTYalbHbIX JaO0OpAaTOPHUM SIBISETCS TO, YTO OHH IO3BOJISIOT
CTYZICHTaM IOBTOPATh 3KCIIEPUMEHTHI. BBl MokeTe onpoOoBaTh OHY U Ty K€ IMPAKTUKY HECKOJIBKO
pa3, uToObl yOeAMTHCS, YTO BBl TOJHOCTBIO TMOHSUIM KOHLENIHMIO. B OoTiiMdyMe OT TpaaulMOHHON
71a00paTOpPHON yCTaHOBKHM, SKCHEPUMEHTHI B BUPTYaJbHBIX J1a00paTopusx OOJbIIE HE PHUCKYIOT.
VYdamuecss MOr'yT IOCMOTPETh Ha CBOU OLIMOKH, IPOAHAIN3UPOBATh, YTO MOILIO HE TaK, M Cpasy ke
IIOBTOPUTH JICHCTBHE.

Onnako crynentsl (43%) yka3ajiu Ha HEJOCTaTKU BUPTYalIbHOM J1aboparopuu. [To nx MHeHuto,
BUPTyaJIbHBIE JITA0OPAaTOPHUH MOTYT OBITH XOpPOIIUM JIOMOJHEHHEM, a HE 3aMEHOH «pealbHOID»
nabopaTopHoil paboThl. Taxke ycrex NpoBeAEHMsS SKCIEPUMEHTOB B BUPTyallbHOW JabopaTopuu
3aBUCUT OT OCHAIICHHOCTU KOMIIBIOTEPHBIX KJIACCOB IIKOJIBI U OecriepeOOMHOCTH MOAKIIOYEHUS K
WNHrepHery.

B 3aximouenne ormerum, 4yto Oosee 88% ywammuxcs 8 u 9 KiaccoB, MPHUHSBIIMX ydyacTHe B
OIpOCe, XOTAT MPOJOJDKUTH 00yUYeHUE B BUPTYaabHOH 1aboparopuu. HekoTopble yUeHUKH OTMEUaroT,
YTO TaKH€ YPOKU MOJXOIAT AJISi BHEKIACCHBIX 3aHATUN WM Ui Oosiee riyOOKOro M3y4eHus XUMUHU
CaMOCTOSTEIILHO JI0Ma.

BOT HeckoIIbKO MPUMEPOB BUPTYAIIBHBIX JTAOOPATOPHiA, KOTOPHIE MOKHO UCIIOIB30BATh B Kypcax
AJEKTPOHHOTO O0Y4EHHUS:

1. BuptyanbsHas nabopatopust «Jlabcrepy.

Labster — momHOCTBIO 00OpyAOBaHHAsT BHpTyanbHas Jaboparopus it Android, rae MOXHO
MPOBOJIUTH XUMHUYECKHE U ONOJIOTHYECKUE SKCTIEPUMEHTHI.

Mbnac bona, pa3zpaboraBmmii Labster, momyunn narpagy 2020 ronma 3a BbIJAIONIUMNACA BKJIAJ B
KayecTBEHHOE Hay4HOe 00pa3oBaHue.

Bupryanbnas nmaGopatopust Labster  sBnseTcss HHTEpakTUBHOM M MO3BOJSET  BaM
KOHTPOJMPOBATh KaXKIBIH aCHEKT: OT BBIOOpAa M pa3MEIICHUSI YCTPOWCTBA JIO BBHIIOJHEHUS KaXKIOTO
mara JKCrepuMeHTa. [IpuinokeHne OpHEHTHPOBAHO Ha BHU3YaJIbHOE MOJICIMPOBAHWE W AaHMMAIIHIO,
4TOOBI CO3aTh OLIYIICHNE peau3Ma P BHIOJHEHNH 3a/1a4.

JlaGcTep WUCMONB3yeT METOJbl paccKa3blBaHUS HCTOPUH, UYTOOBI TPHUBIEYb CTYAEHTOB.
[TorpykaeT cTyIeHTOB B MaTepHajbl Kypca U CO3/IaeT UTPOBYIO CPEIy, B KOTOPO MOJIb30BaTEIh OepeT
Ha ce0s1 ympaBieHue, Kak B Buaeourpe. [IpuiokeHne UCIOIb3yeT CBOETO BHPTYAIBHOTO JIAOOpaHTa
Dr. Tot, kTo OyneT HanpaBiIsATh U IOMOTaTh BaM (okTOp Ban).

IIpoexkt  Labster HampaBieH Ha  CcO3JaHME  CpeAbl, MO3BOJSIOMEH  CTyJIeHTaM
HKCIEPUMEHTUPOBAaTh M TOJIYy4aThb 3HAHUS, KOTOpPbIE MOXKHO TIONYy4HUTh, paboTas B pealbHON

nabopartopuu [1].
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K HemocraTkaM MOXXHO OTHECTH TOJbKO 30-AHEBHYIO O€CIIaTHYIO MPOOHYI0 BEPCHUI0 U
HE0OXOUMOCTD BIIQJICHUS aHTIIMHCKUM SI3BIKOM.

2. Bupryanpnas maboparopuss «VR Chemistry lab» («BupryanpHas Xxumudeckas
nabopartopusi»). (Bo Bpemst COVID-19) xumuyeckas nadoparopusi. TeMbl BKIFOYAIOT B ceOI:

®OKCH/IBI METAJUIOB;

eOIpe/ieTICHIEe aHUOHOB;

®CBOIICTBA COEIMHEHUH KeJie3a U allFOMUHUS;

®pEaKIMOHHBIE LIEIH;

®3JIEKTPOXUMHUYECKHE CEPUH U T.J.

JlocTymHbIe 3a7auu: TOMY4YeHUE THUAPOKCHUIOB ATIOMHUHHUS W XpoMa, IMPOBEICHUE pEaKIni,
JEMOHCTPUPYIOMINX aM(POTEPHYIO PUPOAY ITHX TUIPOKCHUIOB;

[IpoBeneHue OMBITOB, MOATBEPKAAIOIIUX CBOWCTBA M COCTaB  COJISIHOM  KHUCIIOTHI:
B3aMIMOJICHCTBHE C METAJUIAMH, B3aUMOJCHCTBHE C MHINKATOPAMH, B3aUMOJICHCTBHUE C OCHOBAHUSMH,
B3aMIMOJICHCTBHE C HUTPATOM cepedpa, B3auMOJICHCTBHE C OCHOBHBIMU OKCHJIAMHU.

3. Bupryanwsnas nabopatopust «XuMKosiekTus»

OT0 MOXeT OBbITh MOJIE3HO MPEenojaBaTeNisM, BEAYIIMM OHJIAWH-Kypchl. Marepuanbl Mo
CTCXHOMETPHUH, TEPMOXHMHH, KHHETHKE, PABHOBECHIO, PACTBOPUMOCTH, OKHCIICHUIO/BOCCTAHOBIICHHUIO
U JJICKTPOXVMHH, aHATUTHYCCKOH XUMUH/ITA00paTOPHBIM METOJaM, (GU3HYECKON XMMHH, CBOWCTBAM
pPacTBOPOB OECIUIATHBI JIsI MHCTUTYIIMOHAIBHOTO MCIIONBb30BaHMS, KYpC OXBAThIBAET OOIIYI0 XUMHUIO.
Kaxaplii MOAysih BKIIIOYAET KOPOTKHME TEKCThI, MpUMEpbl paboT (B TOM YHMCIEe HHTEPAKTUBHEIE),
MHOKECTBO TIIATEIIFHO Pa3pa0OTaHHBIX MPAKTHUYECKUX 3a7ad (C aJanTUBHOW W IEICBOW 0OpaTHOMU
CBs3b10) W olieHnBaHue [2]. CoueTraHune ITHUX KOMIIOHEHTOB 00O€CIeYMBAET OCCHPEISITCTBEHHBIN U
WHTEPAaKTUBHBIA Mpoiecc oO0yueHUs sl cTyneHToB. lIporpammHoe oOecmedeHue Kypca Takke
MPEIOCTaBIIsACT MpPENnoAaBaTeNsiM JaHHbIE OO0 YCIIEBAEMOCTH YYalllUXCs, KOTOpble OHU MOTYT

WCIIOIB30BAaTh IS aIalTallii O0YyUEHUSI K TOTPEOHOCTSIM YUaIiXcs.
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KOMIIPECCHS N30BPAXKEHWI KY30BOB MAIIIWH JIJISI BOJIEE
ONTUMAJIBHOI'O XPAHEHUS UCHOJb3YS BEUBJIET-IIPEOBPA3OBAHUE XAAPA

Myxmapoe Acvinoexk Cancwizoaiynot

Kapaoaee Hypoaynem Epnanynot

Omipoaes Anouap Kanzacyno

Cmyoenmol macucmpamypul 2 kypca Astana IT University
Kazaxcman, Acmana

AHHOTAIUA

B naHHOli cTathe paccMaTpuBaeTCss METOA CHKaTHs M300pakeHHUH ¢ MCIOIb30BaHUEM BEIBIIETOB
Xaapa 1t OoJjiee ONTUMAIBHOIO XpaHEHMsI M300paxkeHuil MamuH. OnucaHbl OCHOBHbBIE MPUHIUIIBI
BelBIeT-IpeoOpazoBaHus Xaapa UM NPUMEHEHMs ero Ajs cxarus u3oOpaxeHuil. Jlns mpoeneHus
UCCIIEIOBAHUSI ObUIM BBIOPAHBI M300paXKEHUsI Pa3JINYHBIX Pa3MEPOB U pa3pelieHUi, Ha KOTOPbIX ObLIN
IIPOTECTUPOBAHBI METOA CKaTHsl. Pe3ynbTaThl MOKa3aiu, 4YTo METOJ CKaTHs BeHBIET-NpeoOpa3oBaHus
Xaapa coxpaHsieT BBICOKYIO CTEIECHb CXKaTUs U KauecTBa M300paKeHHs. JTa CTaThsi MOXET ObITh
10JIe3Ha JUIs TeX, KTO MHTEPEeCyeTCs CyKaTueM M300paKeHUH U XOUeT 03HAKOMUTBCS C METOIOM CHKATHs
Ha OCHOBE BEHBIET-TIpeoOpa3zoBaHus Xaapa.

KiroueBble ci1oBa: BeliBieT-npeoOpa3oBaHus Xaapa; ckaTue U300paXKeHN; METO] CxKaTusl.

Beenenue

Lenp - n3yueHwe MeTona CKaTUi M300paKeHUH C HUCIOJIb30BaHUEM BeWBIET-IpeoOpa3oBaHUE
Xaapa. 3amaun - CoOparh HEOOXOIMMBIC W300pakKeHUS Ky30BOB AaBTOMOOWIICH W3 OTKPBITBHIX
UCTOYHMKOB. Peanusauus anropurma BelBier-npeoOpa3oBaHus Xaapa. CpaBHEHHE HCXOJHUKOB CO
CKaThIMU M300pakeHUsAMH. MeToapl ckaTus M300pa)KeHMsI HallpaBJIeHbl HA MUHHUMU3ALHMI0 00beMa
JAHHBIX WA MaTepHalioB, U3 KOTOPBIX COCTOUT U300pakeHHe. B HacTosIiee BpeMst MUp UMEET IO C
OTpOMHBIM 00beMOM HHpopMaluu 6maroaapst TexuHosorusm. [Ipu pabore ¢ TakuM OONBIIUM 00BEMOM
MH(POPMALIMU YaCTO BO3HUKAIOT MPOOJIEMBI ¢ XpaHEHHEM U MOUCKOM, YTO 3aTPyJHsET MPaKTUYeCKoe
npuMmenenue 3HaHuil. [1],[2] HecMoTps Ha TO, 4TO C COBpPEMEHHBIMHU MEPEIOBBIMH TEXHOJOTUSIMU
XpaHeHHe He sBiIAeTcs MpobiaemMol, korga uHpopMmanus o0pabaThiBaeTCsl MOPTATUBHBIMU
YCTpONCTBaAMM, TaKUMHU KaK KaMmepbl, MOAKIIOUeHHble K VHTepHeTy, WM B3aMMOJAEHUCTBYIOIINE C
IPYTUMH CHUCTEMaMH, MPOIYCKHasi CIIOCOOHOCTh CBSI3M UM €MKOCTh XpaHWJIHMILA CTAHOBITCA Ooliee
BaxHbiMu (HDTV). Undopmanus nomkHa OBITH ckaTa, YTOOBl yMEHBIIUTH TpeOyeMblii o0beM
NPOCTPAHCTBA  JUIsl  XpaHEHHs M TPOINYCKHYIO  CIIOCOOHOCTh  mepefaud.  M3o00paxkeHus
KJIAaCCU(UIUPYIOTCS KaKk HEpeJleBaHTHas, M30bITOYHAs W HepeleBaHTHas WHGoOpManus OT HMMEHU
uHpopmanmu. M HaoO60poOT, MHPOpPMAIUA, KOTOpas MMeeT MHOro JeTajeil B M300pakeHHH, HO He
MOKET OBbITh OCMBICIEHHO OIpEeNeHa MEPLENTUBHO, Ha3bIBAETCS HEPEIEBAHTHON HHQpOpMaIUeH.
N36bITOUHAs MHPOPMAIUS — 3TO JETePMUHUPOBAHHAS MHQPOPMAIUA, KOTOPYIO MOXXHO BOCCO3/1aTh
0e3 Kakux-1100 3aMeTHBIX MoTepb Ha Qororpadusx. [lonesHas mHbopMmanus — 3T0 HMHPOpPMAIHS,
KOTOpas HE SBISETCS HH pEJIeBAaHTHOH, HU HepeneBaHTHOM. OOBIYHO JIOAM MOTYT BHUJIETh
pacniakoBaHHble H300pakeHUs. CnenoBaTeNbHO, HMX JIOAJIBHOCTh 3aBUCUT OT BO3MOXKHOCTEH U
OTPaHUUYEHUIN CUCTEMBI YEIOBEYECKOTO 3PEHHUS.

OcHoBHast YacTh

Merton BeliBier-npeoOpa3oBanust Xaapa (Haar wavelet transform) siBnsercss onHUM U3 cambIX
MPOCTHIX M IIHPOKO HCIOJB3yEMbIX METONOB BeiBier-aHanmuza. OH Obu1 paspaboran B 1909 roxy
HEMELIKMM MaTeMaTHKOM AJnb(ppenoM XaapoM U Ha CETONHSAIIHUN JIeHb OCTaeTcs OJHUM U3 Hambolee
pacnpoCTpaHEHHBIX METONOB BeiBieT-ipeoOpazoBaHus. JlaHHBIH METOJ] HIMPOKO HCIIONb3YETCS B
obrmacTu CKaTusi M300paKeHUH, MOCKOIBKY OH 00J7aJaeT XOpomedl CIOCOOHOCTBIO K CHKAaTHIO
n3o0pakeHnii 6e3 morepu KauectBa. OCHOBHas HIes MeTofa BeBieT-ipeoOpa3oBaHus Xaapa
3aKJII04aeTCsl B pa30MEHNM CUTHaIa Ha JBE 4acTU: KOA(P(PUIMEHTH HU3KUX U BBICOKMX YaCTOT. 3aTeM
KaXJaas M3 3TUX yacTed pa3OuBaeTcs Ha JBE YacTU M IPOLIECC IOBTOpsieTcs, TMOKa He OyneT
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JOCTUTHYTO OIPEAEIEHHOE YUCIIO YPOBHEN pasnoxkeHus. Ha kaxaoM ypoBHE pa3ioKeHHsl BEHBIET-
npeoOpa3oBanus Xaapa nNpuMeHsercs K koddduimeHTaM HU3KUX YacTOT, YTO MO3BOJSIET BBIICIUTH
Oosiee BBICOKOYACTOTHBIE cocTaBistomue. [ BeimonHeHus BelBieT-mpeoOpa3oBaHus Xaapa Ha
M300paXeHUH CHayasa MPUMEHSETCS pa3ioKeHUE Ha JIBE YaCTH M0 TOPU30HTAIIH, 3aT€M 10 BEPTUKAIH.
Kaxxaplii IuKcenb 3aMEHAETCs Ha YEThIpE 3HAYEHHUS, NIPEACTABISAIONINX CPEIHEE 3HAYCHUE TIUKCENIEH U
Pa3HOCTH MEXKIY COCEIHUMHU MUKCEISIMH B TOPU30HTAILHOM U BEPTUKAJILHOM HampasieHusix. [locne
3TOr0 IPOLECC MOBTOPSAETCA I KaKIOTO W3 YEThIPEX 3HAYEHHUH Ha Ka)/I0M YPOBHE pa3jIOkKEHMS,
Moka He OyJeT JOCTUTHYTO 33aJaHHO€ KOJIMYECTBO YpOoBHEW. MeTox BeiiBieT-peoOpa3oBanusi Xaapa
aBisieTcs YPPEKTUBHBIM CPEACTBOM AJISl CXKAThsl M300paKEHUH, TaK KaKk OH MO3BOJSET BBIACIATH U
yOQNSATh HEHY>KHBIE BBICOKOYACTOTHBIE COCTABISIOLINE, YTO MPUBOIUT K CYHIECTBEHHOMY
YMEHBIICHUIO pa3Mepa u300pakeHUs: Oe3 CyIIeCTBEHHOW moTepu KadecTBa. [IpuHumm cxarus
BBINVIAIUT CIIEAYIOIIMM 00pa3oM, rie u300pakeHrne packiiablBaeTCs Ha CBSI3aHHBIE CIIOU:

Ajmn = (@j12men + Gr12merzn T Gri2mean+1 T Gs1,2m+1,2n41) /%
H _
bj,m,n = (aj+1,2m,2n + jr12m+1,2n — G+1,2m2n+1 — aj+1,2m+1,2n+1)/4a

v _
bj,m,n = (aj+1,2m,2n — Qjt+12m+12n T Gj+1,2m2n+1 — aj+1,2m+1,2n+1)/4a (1)

D _
bj,m,n = (aj+1,2m,2n — Gj+12m+12n — G+12men+1 T aj+1,2m+1,2n+1)/4a

TIE A}y - AIIPOKCUMUPYIOMHUE KOOP(UIMEHTEI €104 j B MecTe (m, n);
H 14 D
bimmn bjmn Djmn - TODH3OHTAIbHBIE, BEPTUKAIBHBIE W JMATOHAIILHBIE TOKA3bIBAIONIME
k03(pPHIHEHTHI 104 | B MecTe (m, n);
Aj+1,2m2n G+1,2m+1,2n G+1,2m2n+1 G+1,2me1,2n+1 — AHIPOKCHMHPYIOMHE  KOI(DHULIMCHTHI

cios j+1.

Pesyabrarbl
JlaHHBIN anropuT™ OBUT TPOBEAEH HA NTaHHBIX M3 OTKpBITOTO McTouHMKa Stanford Car Body Type
Data. Pe3ynbraTsl ucclieoBaHUs TOKa3aHbl HA PUCYHKE 1.

Pucynox 1. IIpumep pezyromamos geitenem-npeoopasosanusn Xaapa
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HccnenoBanne mokaszaio, 4TO B CpPEAHEM, KaXJI0e HU300paKeHHE Ky30BOB aBTOMOOMIICH
YMEHBIINJ CBOM pazmep Ha 64,1%.
Tabnuya 1. Pezynomamol cpaguenusn pazmepos uzodpaxcenuil

Ucxonnuku (baiiToB) [Tocne npumeHeHus anropurma %
(baiiToB)

barru 105 778 109 39410 106 62,74

Kabpuoner 292 317752 73 122 982 74,99

Kyne 191 635 422 71399 722 62,74

Xa1ubeK 141 309 116 50922 862 63,96

Jlumy3un 129 733 573 42 672 865 67,11

MunuBsH 128 462 984 60209 979 53,13

Cenan 179 102 961 81 670 361 54,4

Bcee 1 168 339917 419 408 877 64,1
3akii0ueHue

B 3akiioueHue oTrMeruMm, 4YTO BeMBIET-TIpeoOpazoBaHue Xaapa ObUl TOJIE3€H JJIS CHKATUS
M300paXeHUH Ky30BOB aBToMoOuIel. [laHHBINA anropuTM OyIeT mosie3eH JUisl MOCTPOSHUSI TOPOJICKUX
CUCTEM CJIEKEHUS JIOPOXKHBIX MPOUCHIECTBUM ISl ONTUMAJIBHOIO XPAaHEHUs JaHHBIX, HO TpeOyercs
CpaBHEHHE KauecTBa AaJTOPUTMOB KIacCH(PUKAIMHU sl Oojiee ONTHMAIBbHOTO pEIIeHUs KayecTBa
OLIEHKHU Ha pa3Mepbl XpaHUMOW HH(POPMAITUH.

Cnucok JuTeparypsbl

1. Rao, K.R., & Ahmed, N. (1976). Orthogonal transforms for digital signal processing. ICASSP
>76: IEEE international conference on acoustics, speech, and signal processing, Philadelphia

2. Sahoo, R., Roy, S., & Chaudhuri, S.S. (2014). Haar wavelet transform image compression
using run length encoding. International Conference on Communication and Signal Processing
(ICCSP).

3. TI'pumun, M. B. (2005). Memoow: corcamus yughposvix uzodbpasdicenuii Ha 0CHO8e OUCKPEMHBIX
opmoeoHanvubix  geuienem npeobpaszosanuil (Doctoral dissertation, C.-Ilemep6. coc. yH-m
UHpOpMayUOH. MeXHON02ULl, MEXAHUKU U ONTUKU).

4. Jlpsiuenxo, U. B., & UYepssako, H. U. (2005). Ilpumenenue eetignem-ananuza 6 3adauax
pacno3unasanus u Kiaccuguxayuu uzoopadxcenuii. Mngoxommynukayuonusvie mexunonoeuu, 3(4), 6-12.

5. Ilepebepun, A. B. (2001). O knaccuguxayuu eetignem-npeoopazoeanuil. Beiuuciumenvhovie
Memoovl u npoepammuposarue, 2(3), 15-40.

6. Dataset  Stanford  Car  Body  Type  Data  (standford cars type.csv),  URL:
http://ai.stanford.edu/~jkrause/cars/car_dataset

60



MexnyHapoasbliil HayuHbli xypHan AKAJIEMUK Ne 2 (253) 2024 r.

STARTUP ’KOBAJIAP APKbLJIbI OKYHIBIJIAPJIBIH HU®PJIBIK, OJIEYMETTIK
ZKOHE KOMMYHUKAIUAJIBIK KY3BIPETTIJIIKTEPIH JAMBITY

Caosaxacoea A.K., Aoopacyn 7K.O.

AnnoTanusa. Kaszipri Oumim Oepy karnmaiibiHma startup jxko0anmap OKYIIBUIAPABIH KociOu
KOMMYHHKATHUBTI KoHE MU(PIIBIK KY3pIPETTUNIKTEPIH AAMBITY A IICIIYIII peJT aTkapaabl. by kobanap
OuTiMII KOJJaHyFa, Oipiecim >KYMBIC ICTEyre >KOHE KaHa TEXHOJOTHSIIapIbsl YHpeHyre Oipereit
MyMKiHAIKTep Oepemi. byn wmakamaga startup  skoOadapAblH — OKYIIBUIAPIBIH — OJICYMETTIK,
KOMMYHUKAIMSUIBIK JKOHE LUQPIBIK KY3BIPETTEPiH JaMbITyFa THUTI3€TIH JCEpiH KapacThIpaMbl3.
Tyiingi ce3mep: startup, Ky3BIpeTTUIIK, k00a, OKYIIbI, JaFabl, KabOuler, apayuHO.
binim Oepy caraprantapel — OuriM Oepy yApIiCTEepiH JKakcapTyFa >KOHE OKYIIbLIapra KaHa
MYMKIHIIKTep Oepyre OarbITTalfaH WHHOBATIHMSIIBIK wHIesuiap. MyHzmailh xoOanmapisl kacay
WHHOBAIMSUIBIK O11iM Oepy miemiMIepiH jkacayFa bIKIaJl eTill KaHa KOMMaiabl, COHBIMEH Kartap startup
*o0a >KacaylIbLIapJblH HEri3ri KY3bIPEeTTUIIKTEpiH AambiTaabl. bimiM Oepy startuprapblH Kypyna
OKYyIIBUIAp YIIIH epeKIle MaHbBI3Abl JaFaplIap MEH KY3BIPETTUIIKTEpHl KapacTBIPBIT KOpeiK.
WuHoBanusuiap MEH KapKbIHIbI TEXHOJIOTHSUIBIK JaMy JOYIpiHIC OKYIIbLIAp TEK MEKTEN MOHICPiH
MEHIrepy FaHa €MeC, COHBIMEH Karap IIbIFapPMAIIbUIBIK, KOMAHJAIBIK JXYMBIC >KOHE IU(PIIBIK
TEXHOJIOTUSUIAp TOFBICKAH startup >xo0anap oneMiHe eHyaiH Oiperedt MyMKiHairine ue Oona amaisbl.
Kasipri yakpITTa OKyIIbUIapFa apHaIFaH startup »obanap OUTiMAEpiH KeHEHTY MYMKIiH/Ir FaHa eMec,
COHBIMEH Karap HU(MPIIBIK, QJMEYMETTIK »OHE KOMMYHHKALUSUIBIK KY3BIPETTUTIKTEPi JaMbBITYIbIH
THIMJII KypaJibl OOJbINT TaObLIaabl. bimim Oepy yaepiciHzeri startup jxo0anap OKyIIbUIapFa OLTIM ary
FaHa eMec, COHbIMEH Karap aiFaH OuTiMIepiH ic XKy3iHAe KOJNJaHy MYMKIHIIriH Oepeni. Startup
XKOOAMApABIH OKYIIBUIAPABIH QJICYMETTIK, KOMMYHHKAIUSIIBIK JKOHE HHUQPIBIK KY3bIpETTEpiH
JaMBITyFa THT13€TiH dcepiH TeMeHaeri 1 - cypet OoiibIHIa cunaTrayra 6onaasl (cyper 1) :

1 eneymerTIK

2 KOMMYHUKALMANBIK,

Cypem 1. Ky3vipemminix cunammapul

XKorapsina aranran Ky3ipertutikrepal (Cypet 1) keneci Typae cunaTTaiMbl3:

1.9aeymerTik Ky3bIperTidik. Startup jkobanapra KaTbICy OKYIIbUIApFa TEOPHUSUIBIK OLTIMIEPiH
OMIPIIIK >KaFaainapaa KojagaHy MyMKIHAITIH Oepemi. XKoOGaHbI 93ipiey »*KoHE KY3€re achpy IMOHIIIK
caJlaHbl TepeH TYCIHY/II Tajan eTemi. Startup xobanap OKyIIbUIap bl )KOCTIapiiay, TOyEeKeIAepal Talaay
MKOHE IIeNIM KaObU1ay CHUSKTBI QJIEyMETTIK JaFAbUIaphIH J1a JaMbITyFa bIHTamaHabIpasl[1]. Startup
)obanmapaa Ke3AeceTiH HaKThl OMIPIIIK MOceJeep Il STy JaFAblIapblH )KOHE MIcesIenep/Il Menry iy
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WHHOBAIIMSUIBIK TOcUIepiH Taly Kabinmerrepi Kambimracaabi[2]. V.Mutalimov,G.Volkovitckaia, A.
Buymov, Sh.Syzdykov, D.Stepanova e3 »yMbICTapbIH/Ia Ka3ipri *Karjaiia JaMbIl KaTKaH iCKepIiK
OEJICeHIUTIKTI JXKy3ere achlpyFa Ka)KeTTi HETI3rl QJIEyMETTIK KY3bIPeTTep/l aHBIKTayFa MYMKiHJIK
Oepai. biniM amymsutapAbIH QJIEyMETTIK KY3IpeTTUITiH HBIFAWTY MEH apTThIpyAarbl startupTapabliH
pedi onapasiH OimiM Oepy OKy OapbICBIHIAFBI KOCIOM KETICTIKTEpiH ©3iH — ©31 Oaranay Heri3iHJe
aHBIKTAJIFaH. 3epTTey ojicTeMeci OUTiM amylIbUIapAbIH KAThICybIHA 9CEp €Ty TETIKTEPiH aHBIKTayFa
MYMKIiHIIK OepeTiHi KapacTelppUIFaH. KecTeme Herisri oieyMeTTiK Jarapliap MeH KaOiierrep
KOpCeTUIreH (Cyper 2).
SNEYMETTIK IAFIbINAP  SJIEYMETTIK KABLIETTEP

» Kew6acwbinibii . BenceHal ThIKAAY

« TonneH >Xymsic « KoHpnuKT wewy

- Beiiimpeny « bIHTBIMaKTaCTBIK

- YakbiTThl 6ackapy « JKaH-XaKTbl
xa6apaapnsik

« MaceneH: wewy

« WeFapmawbinbIK, « Teaimauik

- TynFaapansik KapbiM- « OKBITY XXaHe AamMbITy

KaTbIHac

Cypem 2. Hezizei aneymemmik 0a2ovliap meH Kadiiemmep

2. KomMyHMKanMsIbIK KY3bIpeTTIiK. Startup >xo0anapbIH jkacay OKyIIbLIApbl TONTA THIMII
e3apa opekerTecyre yipereni. JKobaMeH *KyMbIC iCTey UIESIapMEH alMacy, TalKbUIay KOHE OpPTaK
IIemiM KaObUIIay JaFabUIaphIH JaMBITaAbl. AYJAUTOpHUS ANJbIHIA >KOOAHBI YCBIHY OKYIIBLTAPIBI
KOIMIIUIK alfblHa €pKIH Ceilliey NaFAbICBIHBIH J>KaKcapyblHa CEeMNTITiH THTI3edl. ©3 uaesapbiH
CEepIKTECTEPIMEH, MHBECTOPJIApPMEH JKOHE KEHIPEK ayIUTOpPHUsIMEH 0eJicy MYMKIHIII OKYIIBIHBIH
KapblM - KaTBIHBIC JaFAbUIAPBIH JKaKcapTaabl. Startup »xoOamap keOiHece MaiiaimaHyIIbIap MeEH
UMHBECTOpiapAaH Kepi Oailnanbic anyabl KamTuibl[3]. OKymibuiap €3 ©HIMIH HeMece KbI3METIH
KaKcapTy YIIIH Kepi OalaaHbICThl TMIMJI KaObUIIAY/Ibl XKoHE MaiifanaHy/sl YHpeHyi KaxeT. Startup
*Ko0aHbl jxacay OapbIChIH/A, TONTA KYpAEJl TEXHUKAaJIbIK TYCIHIKTEpPAl KapamalbIM TUIIE TYCIHIKTI
KOHE KbICKaIlla J>KeTKize Ouly, o0aHbIH OarmapiaMaiblK >KacaKTaMacChIHBIH (DYHKIIMOHAJIIBIFBIH
HAKThl CHUITATTANTBIH TEXHUKAIBIK KyXKaTTaMmalapJbl )Kacay JaFabIChl Kaibimracanbl. JKaHa startup
xKoOamapApl HeMece TEeXHHKAIBIK IIeHIiMAepAl KOpCEeTeTiH MpEe3eHTAIMsUIapAbl Kacay >KOHE OTKI3y
JaFIbIIapMEH KOCa, CHIH/IAPJIBI TUAJIOT KYPY JKOHE bIMBbIpara Kelly JIaFIbUIaphl KABIITACAIBI.

3.1Mudpasik Ky3bIpeTTiik. Startup jxobalapMeH XKYMBIC >Kacay OKYIIbUIapFa IUGPIBIK
TEXHOJIOTHSIIAp MEH KYpalaapasl MeHrepyre MyMKiHaik oepeni. Lludpasik eHiMaep i xkacay Hemece
nUGPABIK MemiMaepl naiaanany yaepici TeXHHKAIBIK CayaTThUIBIKTBI dambiTaabi[4]. Startuprap
KoOlHece ACPeKTepll TalIayAbl >KOHE IEPEKTEepre HEri3[IereH MIennMal KaObUIaayaspl KamMTHIbL.
OxyuibuTap HETi3AeNTeH MemiM/l KaObUiaay YIIiH JepeKTepAl KUHAYAbI, OHACYl )KOHE TYCIHIIPY/Ii
yiipeneni. Startup Ko0aHBIH jkacay OapbICBIHIAFbl LHUMPIBIK KY3BIPETTLIIK >KOOAHBIH TaOBICTHI
JaMybIHBIH Heri3i Oonbim TaObUIafbl, OWTKEHI OJ 3aMaHayd TEXHOJNOTHsUIAp MeH IUQPIBIK
pecyperapabl TYCIHYII KOHE THIMJI TMaiianaHyabl KaMTUAbel. TeMmeHme kenecimed startup->koOaHBI
JaMBITyFa OaFbITTalIFaH HUQPPIBIK KY3bIPETTUTIKTIH OlpHeIe KajgaMaapbl KOPCETUIreH.

Herisri TtexHonmorusmapasl MeHrepy: OyFaH BeO-TEXHOJIOTHANApP, JEPEeKKopiap OYITTHIK
KBI3METTEP/II MEHTEePYIl KaTKbI3yFa 0omaabl. OKYyIIBUTAPIBIH KEMIETI KypalJapMeH XKYMBIC Kacail
OutymMeH, BeO-koH(pepeHIUsIap, OYJITTa cakray >KOHE OpTaK IutaropMaiapbl CHSKTBI >KOOaHBI
OackapylblH OHJIAMH KypaJJapelH MeEHrepyai yipeHemi. Jlepekkop Kayimcizairi: JIepekTep
KayINci3airiHIH HeTi3IepiH TYCiHYy 1CKe KOCY/IbI KayinTepACH KOpFay YIIiH MaHbI3AbI, UG PIAyIsl, €Ki
(dbakTopbpl ayTeHTU(PUKAUSIHBI JKOHE OacKa KayimncCi3IiK MYMKIHAIKTEpIH MaiiagaHyapl MEHrepesi.
AHanmUTHKa >KOHE MOIIMETTEpAl TaayAblH HETI3T1 MPUHIMOTEPIH Outeni. AKnmapaTka HeETi3JelreH
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menriMaepai Kabbuigay YUIH JepeKTepli JKMHAy JKOHE Tajjay KypajJapblH MaiijanaHa anafpl.
MasmyHIBpl  Kacay: Ma3MyHHBIH OapibK  TYpiiepiH »Kacay MYMKiHZiri (6mortap, BeO-
caiiTTap,BUKUIEp,pe3eHTanusuiap, uHporpaduka xoHe T.0. ) Kameimracaapl. Mocesenepai Iienry:
CBHIHM OiiJlayFa >KOHE TEXHOJIOTHSFa HETI3[ENTeH Maceleep/i enIyre epeKIie Ha3ap aynapa OThIpbII
JKOHE KOMBUIFaH CypakTapra THIMII jkayan Ta0y MYMKIHIIKTepiH yipeHeni. Startup »xoOaHbI Kypy
JKOHE allFa JKBUDKBITY IUQPIBIK MApKEeTHHI calachlHAarbl Oimimai Ttaman ereai [5]. Oxymbsiiap
OHJIAMH >XapHamalay OJICTepiH, aHAJUTUKAHBI JKOHE IHU(PIBIK ayIUTOPUSIMEH ©3apa dpeKeTTecyIl
yiipeneni. bimiMm OepyMeH OaiimaHbICTBI startupka KaTbiCy jKaHa OiumiM Oepy TEeXHOJOTHsIIAPhIH
naiianany >KoHe OKBITYJbIH WHHOBALMSUIBIK OMICTEpPiH KYpYy JaFbUIapbIH JaMbITa aJlaThIHBIHA KO3
xeTkizyre Oomanel. KopbIThiHIbUIAH Kene, startup xoOamap apKbUIbl OKYIIBUIBIPIBIH LUQPPIIBIK,
QJIEYMETTIK KOHE KOMMYHUKALUSAIBIK KY3bIPETTUIIKTEPIH JaMbBITYJIbIH QIYETiH >KOFapbl €KEHIH aTamn
eTe Kele, Keiecl »oOaHbl MbIcall pPEHTIHAE Kenripyre Oonanbl. byn xo6a Oi3niH  3epTrey
KYMBICBIMBI3/IbIH ~ SKCIIEPEMEHTTIK Ke3€HIHJe AcCTaHa KaJachlHbIH 74 MeKTen - JIMIEHiHIH
OKylIbUIapbIMeH opblHAanFaH. JKoba O6apsickinaa Raspberry Pi 3 MuHu kKomnbroTepi koHe ApIyHHO
OarmapiaMalnblK Kypajibl JKoHE MalTOH OarmapiaManblK Tili KojaaHeuiael. Raspberri Pi 3 — Oy
OusHec *kacay , OuTiM OepyJeri ko0anap/bl jkacay, *oHe Oackasla KellTereH cajanapia KoJlJaHyra
Oellimaenred MUHHM-KOMIbIOTep. Raspberry Pi OaiinaHbIcTBIpy >KoHE iCKe KOCY YIIIH KeIlTereH
untepgecrepai (USB,HDMIEthernet)  yceiHaabl. ApayuHo — Oyl aJanTalusUIaHaTBIH HKacay
KYpBUIFBICBI MEH OfaH OarjapiaManay TUIIH KOJIJaHy apKbUlbl OimiM Oepy kobOajapblH »acay
MaKCaThIH/Ia, KOJJIAHBLIATHIH KOMBIOTEpIiK Tuiardgopma. JKobama kenecinerinell KypbUIFbLIAp
KOJITaHBLIAIBI:

ARDUINO

Cypem 3. [laimon 6agoapramanay mini Cypem 4. Raspberry Pi 3 sicone Apoyuno
Xoba OGapsickiHIa Raspberry Pi MHUHHM KOMIBIOTEPIH AyJIynHO OafFaapiamMaliblK
KYPBUIFBICBIHA IAYMKTED aPKbLIbI JKAIIFAIl, TAHTOH Oarmapiamalay TUTIHIE KOJTay €HTI31Ii.

Vo oy - memeTan. -

N (>

New Load

‘m
§0
(%)
if

Debug top  Zoom  Quit
ledyak py | traficlambasi py %

from gpiozero import TrafficLights

from guizero import App, Text, PushButton

lights=TrafficLights(17,27,22)

i uygulama=App()

PushButton(uygulama, command=lights.red.on, text="Ac")
uygulama.display()

x

Cypem 5. Raspberry Pi 3 munu xomnviomepine  Cypem 6. bagoapramanvi opmada KOOmay
Apoyuno maxmacwinvly Hcaneanybl

Startup  »xobamap  OKYIIBIAPABIH  IUQPPIBIK, OJCYMETTIK KOHE  KOMMYHHKATHBTI
KY3BIPETTITIKTEPIH JAMBITYBIH KyaTThl KaTaau3aTopbl OOJBIN TaObLTaNel. byl ToxipOue oKymibuiap
OpTachlH TPAKTHKAIBIK JaFblIapMEH OaibIThII KaHAa KOWMal, COHbIMEH KaTap TOMTHIK KYMBIC
JAFIbUTAPBIH JIAMBITYFa BIKIAJ €T€ OTBIPHIN, IIOH CallaChlH TEPEH TYCIHyre KeMekTecemdi. Startup

63



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

Kobaapra KaTbICy MPOIECIH/IE OKYIIBUIAP IIbIFapMAIIbUIBIK, OHiMIeTy XKoHE TONTa THIM/I KapbiM —
KaThIHAC OPHATYIbI YipeHeai. by ToxipuOe onapabH MPAaKTUKAJIBIK JACHICHiH JKOFApbLIATAIbI, )KOHE
7€ OJCYMETTIK JKOHE KOMMYHHKANVSUIBIK, UUQPIBIK JaFAbUIaphIH  KaJdbITacThIpaabl. JKoba
HOTWIKECIHJIE OKYIIBUIAPJBIH JKOFaphla aWTBUIBIN OTIITCHACH MbBIHAAAN KY3bIPETTUIIKTEPIHIH
JaMbIFaHBIH Kepyre 00aabl:

- )KobGa OapeichiHIA KaHA TEXHOJIOTHSUIAP KypajlapMEH TaHbICAa OTBHIPHIN, OHBIMEH >KYMBIC
’Kacan yipeHeni,

- Hwudpaeik eHiMmepai xacay Hemece HUGPIBIK MENIiMAEpal MalgagaHy yAepiciMeH
TEXHHUKAIBIK CAyaTThUIBIKTaPhI TaMUJIbL;

- Jepexrepai Tanaayabl )KoHE IepEKTepre HEeTi3Ae/IreH MenniMIl KaObliaay ikl YUpeHe/Ii;

- JlepekTep KayinCi3firiHiH HEri3AepiH TYCiHy, iCKe KOCYIbl, KayiNTepAeH KOpfay YIIiH
MaHBI3JIbI UPIAyabl, €Kl GPaKkTopibl ayTeHTU(GHUKAIUSIHBI )KoHE 0acKa Kayimnci3aiK MyMKIHAIKTEpiH
naiganany 1kl MEHIepe/Ii.

- Mocenenep/i mienry: ChIHA OWJIayFa jKOHE TEXHOJIOTHSFA HETI3NIENINeH MoceseNep i MIemnyre
epeKelie Hazap ayjaapa OTBIPHIN JKOHE KOWBUIFAH CYpakTapra THIMAL jkayan Ta0y MYMKiHAIKTEepiH
yipeHeni.
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PYTHON RPA TEXHOJIOI'MSICbIHbIH HET'T3IHAE HH®OPMATHKA IIOHI
MY¥YTAJIMIHIH KO9CIBHU KbIBMETIH OHTAUJIAHABIPYIbl ABTOMATTAH/IBIPY
OPTACBIH 93IPJIEY

Caosaxacoea A.K., bocmanoea H.M.

Angatma. Makanana Python RPA OarmapimaManblK  poOOTTapABl  KOJNJAHY apKbLIbI
nH(poOpMaTHKa MOHI MYFaIIIMIHIH JKYMBIC YIEPICTEpIH aBTOMATTaHbIPy OPTACHIH d31pJiiey Maceenepi
KapacTteIpbiiaael. Robotic Process Automation (RPA) — anjpiH ana aHbIKTaIFaH dpEKETTep Ti30eriH
nalanaHaTelH OarmapiamManblK pooor. RPA-Garmapmamanbik poOOTTapsl MyFaliMHIH OKY YAepici
KaFIalbIHIa OPBIHIANTHIH iC 9PEKETTEPiH KEHUIAETEl KOHE OKY YIEpICiHIH THIMIUITIH apTThIpyFa
keMekTeceAl. Ochbl apKbUIbl KOJJAHYIIBIHBIH KYHAETIKTI KaliTalaHaThlH OlpcapbIHbI iC—OpEKETTEPIH
RPA poGoTrappiMeH aBTOMATTAaHIBIPY apKbUIBI, YaKbITBIH YHEMJEN, Myfaimimzaepre Oacka [1a
HIBIFAPMAIIBUTBIK, OKYIIBUIAPMEH 3€pTTEY KYMBICTAPbIH YHBIMIACTHIPY CUAKTHI OJIaH Ja KYPAEi )KoHe
MaHBI3/Ibl ICTEPMEH alfHAIIBICY MYMKIHIIKTEP1 TalJaHaIbl.

3epTTey OapbICBhIHAAa MEKTEI XKoHe KOJUIeK MyFalliMIepiHe cayanHama kyprizunal. Cayannama
HOTIDKENIEPIH Tajjay Ke3eHiHae mHopMaTHKa MYFalIMACPIHIH JKYMBIC YIEpiCiH aBTOMATTaHIBIPY
Ka)KETTIrl aHBIKTaJIIbI.

CoHbIMEH KaTap, aBTOMATTAHIBIPY TEXHOJOTHACHIMEH TaHBICY JKOHE OKBITY MaKcaThIHIA
TEOPUSAIIBIK KOHE TMPAKTUKAIBIK TarcbipMmanapaaH TypaTbiH «Python RPA opraceiHma xacannsl
MHTEIUIEKT KOMeTiMeH WH(POpPMAaTHKa MYFaNiIMiHIH KOCIOM KBI3METIH OHTAMIaHABIPY» SJIEKTPOHIBI
OKBITY PECYPCHI 931pJICH/I.

Kiarrik ce3aep: aBTromartanasipy, 6araapiaamansik pooot, Python RPA.

ABTOMATTaHIBIPY YFBIMBI Ka31piH 31H11e dneMae Oenrii tepmuH. Kazipri TaHaa ke caiajgarsl
KYHJETIKTI JKYMBIC Ypaici Oenrini Oip Meiiepae aBTOMAaTTaHIbIpbUIFaH. MyHJIall karnaiinapaarbl
HEri3ri Makcar aJaMu (akTOpPBIHBIH apajlaCyblH ILIEKTE€y HEMECE TINTI TOJIBIFBIMEH OK0 OOJIbII
Tabbimaapl. ByriHri KonmaHbicTarbl OarmapiiaManblK POOOTTHIH KOITEreH apTHIKIIBUIBIKTAphl Oap,
OJIapJIbIH €H MaHBI3bICHl — HIBIFBIHAAP/BI KbICKAPTy, KaTeIiKTepal O0ablpMay *oHe ajaM €HOETriH
[IBIFAPMAIIBUTBIK  TAllChIpMaiap YIIIH MaifanaHy MYMKIHAIM. ABTOMATTaHABIPY KOHE >KacaHIbl
MHTEJJIEKT aJiaM eMipiHe Kayill TeHAIPETiH >KYMBIC OpbIHAApBIH/A MaiiajJaHybl 1a MaHbI3Abl Macele
6obIn TabbmaaAbl. bomkamaap OoiibiHIa 20-KbpUTapAbIH asFeiHAa 25%-Fa aeiiin, an 30-KbplU1aapasiH
optacbiHa 45%-Fa eliH aTalFaH )KyYMbIC OPBIHJIApPbIH POOOTTaHABIPY JKOCHIapIaHya

Robotic Process Automation (RPA) — anaplH ajna aHBIKTaIFaH OpeKeTTep Ti30erin
naianaHaTeiH OaraapiaamMaibsik poooT. [1]

byrinme MyfamiM KYMBICBIH aKMapaTrTaHIbIPy »>KOHE AaBTOMATTAHABIPY KapacTBIPBLIBII
KATKAHBIMEH, KYHJEIIKTI KbI3MeT OapbIChIHJIa OpBIHAANATHIH OIpi3[i JKyMbICTap Ti3iMi o 1€
caxkTanmyaa. Mpicansl:

- Ma3MyHBI Oip/iel MamiMeTTi OipHelle Ky)KaTKa KaiTajan eHrizy;

- Oip ManiMeTTep KOPBIHAAFBl aKIapaTThl 0acka KOpFa Kelripy;

- €CenTey jkacay MakcaTblHJa OipHEIIe KyHelaep/ieH aKnaparThl i3/Iey JKOHE Tarbkl 0acka
KONl yakKbIT HEeH KYIITI aJaThlH MyFaliMJIepIiH KociOu ic-opekerTepiH alTyra Oonajsl. COHbIMEH
KaTrap, OKYIIbIHBIH >KEKE KapTachl, MYFalIMHIH camaiblK Kypambl, OKYUIbLIAPJbIH KEJm-KeTyl,
oNapAblH JKa3fbl JIeMalbICTa Kaija JeManaTblHbl Typajibl ecenTep AalblHIAy, MyFajimjaepre
MIHJIETTENTeH KYHJICNIKTI cabak »OCmapbl, )ac MaMaHJapFa KAaThICThI €Cel, alTajblK ic-mIapaiap,
KYHIK, ailJIbIK, TOKCAHIBIK, KBUIABIK €CENTep CHIKTHI OlpcapblHIbl KalTalaHATHIH >KYMBICTap TYpi
oap. [2]

AcTaHa KaJachIHbIH Kbl OL1iM OepeTiH MEeKTel MyFalliMAepiHeH aBTOMATTaH IbIpy YAEPICiHIH
KOKETTUIINH  aHbIKTay  MakcaTblHAa  cayanmHama  okyprizuimi.  CayallHama — HOTHXKECIHIE
pecionneHTTepAiH 80% -BbI )KYMBIC YAEPICIHACTI KYKaTTapbl aBTOMATTAHIBIPY KaXeT Jece, KalFaH
20%-p1 sxayar Oepyre KMHAJIATBIHBIH XKeTKi3ai. Ochl opaiia OYTiH YJIKEH CYpaHbICKAa We OOJIBIN Keje
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KATKAH KACAHIbI MHTEIUICKEKT apKbUIbI iC-OpeKeTTep/i aBTOMATTaHABIPY Kypalgapbl apKbLIbl OyII
YKYMBICTApAbl OHTANIAHABIPY MYMKIHAIKTEPIH KApaCThIPy KAXKETTLIIT1 maiaa 60iabl.
2. 2. KyHaenikTi OpbIHAANTbIH 3NeKTPOHAbI

KyXKaTTapfibl TONTbIPY Ma3MyHbl KaHLa nanbia
KalTanaHbin oTbipaabi?*

3. 3. KyHaenikTi KantanaHaTbiH 3NeKTPOHAbI
copmartTarbl XYMbicTapbiHbiaabl Python RPA
TeXHONOrUACH! apKblnbl poboTTaHAbIpy Ci3ail
XKYMbICbIHbI3AbI KaHLa Nanbl3fa XeHingetep eai aen
onnancbia?*

Cyper 1. Cayannama cypakTapsl

ATanFaH ynepictep apKbpUIbl MYFalliM KYMBICHI JKOHE YaKbIThl YHEMJENEIl, cama MEH IIIIIK
JIeHreil JKOFapbUIaiiibl, KbICKAPTBUIFAH JKYMBIC J>KYKTEMECI aBTOMATTaHBIPBUIBIN, MyFalliMjaepre
MaHBI3IBIPAK MIHJETTEPre Ha3ap aynapyra KOMEKTECe/Ii.

ABTOMaTTaHBIIBIPY KeJIECl aITOPUTMEH TYPAJIbl AET KapacThlpaMbl3:

1. KyHaemikTi y3aK jxoHe KalTaiaHna OepeTiH iC OpeKeT TYPiH TaH/ay.

2. by ic apekeTTepiiH OpbIHAATY KaJdaMIapblH AYPbIC aHBIKTAIl, YAEPIC ChI30ACHIH ChI3Y.

3. ©3 poOOTOHBI3IBI OCHI ChI30a OOMBIHIIIA KYPACTHIPY.

4.PoGOTTHI TECTi/IEH OTKI3IM, KaTeNliK KETKEH JKepJIepiH XKOHAe HeMece TYCIHIKCI3 KaJjaMIapblHa
*az0a KaJIsIpy.

5. PoGoTThI naiiiasianFaHHaH KeiiH KaHIa YaKbIT YHEMENTEHIH CaJIbICTBIPY.

binim Gepy canacblHa, MyFajliM iC 9pEKETIH aBTOMATTaH/bIpy KEHCIH KYypacThIpalbIK.

WNudopmaTtruka MoHI MyFaidiMi KYHAETIKTI Oip CBHIHBINTBHIH cabak *OCHapblH JalbIHIAYy YLIIH
aKmapar 13Jeyre »oHe OHbl OacmajaH ILIbIFapy YIIH KyHiHe | cararrail yakbIThiH Keriperdi. Erep
OipHeme ChIHBIN Oosica 2-3 caraT yakbIThl KeTeal. RPA OG0T KyHIENIKTI KaXeTTi CypaHbIC jkacal
OapIBIK MYMKIH aKmapaTThl KOPCETUIreH Oymara Kelipei, KaxeT 06ojca 6acmanan msirapaisl. [3]

ABTOMaTTaHJBIPY YZHepici Ka3ipri xkahannany kesiHzae opOip ycTa3 MeHrepyl KaxeT Kepemer
KOMEKII OarmapiamMaiblK >Kyhe. AtamraH poOoTTap Tek Ou3Hec cajacklHaa eMec Ourim Oepy
cajachlH/a Jla YJIKeH KapkblH ajapsl Oenrimi. Python RPA pobGoTranasipy ynaepiciH oHail *oHe Te3
apaza yHhpeTy koHe MpaKTHUKaJa KoJJaHyra MyMKIHAIK Oepy makcarbiHga “‘Python RPA opraceinma
’KacaH/bl UHTEIUIEKT KOMETriMeH MYFaliMiHIH KOCiOM KbI3METIH OHTalIaHIbIpy” 3JEKTPOHIBI OKBITY
pecypcTaphbl Kacajbl.

Python RPA OpTaChIH/A
KACAH/IbI HHTEJIEKT KYPY
IICI‘iSJICpi

Cyper 2 . “Python RPA oprtacbkiHaa ’acaH/Ibl HHTEUIEKT KOMETiMEeH MYFaliMiHiH KOCciOu
KbI3METIH OHTaUIaHABIPy” JEKTPOHIBI OKBITY PECYPCHIHBIHOACTHI OETi
Kypc TeopusinibIK, MpakTHKANBIK KoHE OeifHe Marepuanfap KaMmMThbUIFAaH 72 caraTTaH TYpajbl.
Kypc asxranran con karbicymbl Python RPA Studio 6armapiamachiHga HETI3T1 OpeKeTTepal OpbIHAai
anajpl, KaparnaibiM xobanap xacail anaipl.
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Cyper 3. “Python RPA opTackinia xacaHpl HHTEIJIEKT KOMETIMEH MYFaIIMIHIH KociOn
KbI3METIH OHTAMIaHABIPY” JIEKTPOHIBI OKBITY PECYPCHIHBIH OciiHe MaTepuangap KaMTbIiFaH OeTi
Kypc conpinma Gapiblk aKnapaTTap KaMThUIFaH TECT CYPaKTaphl YChIHBLIABL. bepinreH KypcTh
OTKEH COH MYFaliM ©3iHIH KociOM iC opeKeTTepiHe Taijay jKacam KaKeTTi JIeN CaHaraH yAepicTepiH
aBTOMATTaHbIPA AJIaIbl.

Cypax

01/06
Python po6oTTapab! )acay YiiH KaxeT ne?
Wa kepek. PobotTap Python TiniHae xasbinFau.

CueHapuy apekeTTep GnoKTapbiHaH Ky
cueHapMiAnepin cueHapuitre BipikTipy

emec

pbinFaH. Python
anwl, 6ipak MiHaeTT

CueHapui a

Kem gereHa

keTTep BnokrapbiHaH KypacToipbinFau. CueHapmin
p Python 6norbiH KamTuab!

Catax 4 31 A

Python RPAOPTachiNAS Xa...

WIEEDY

Cypert 4. “Python RPA oprackinia skacanipl HHTEIJIEKT KOMETIMEH MYFaIIMIHIH Koci0u
KbI3METIH OHTAMIaHABIPY” MEKTPOH/IBI OKBITY PeCypChIHbIH OlTiMIi Oaranay OeTi
KopbITbIH 1B

Makanaga RPA TexHONOTMsCHIHBIH Oonamak IMeJaroruka OarbIThIHIAFbl MaMaHJap/bl
OKBITY/IaFbl POJIi TaJIJaHbII, OUTIM Oepy/ie yAepicTep/l aBTOMATTaHAbIPY 3aMaHayH MyFaJlIMHIH KociOu
medepiirii - apTThIPYJblH WHHOBAIMSUIBIK TEXHOJOTHMSCHI PETiHAE KapacThlpyFa OOJIaThIHIBIFBI
anpIKTaApl. COHBIMEH KaTap, AcTaHa KaJlaChIHBIH OSKaJIIbl OUTIM  OepeTiH MeKTeNTepiHIH
uHboOpMaTHKa TMOHI MyFaliMJepi apachlHAa JKYPTi3UITeH cayalHama HOTHXKeJIepl TaJaHBbIIl,
MYFaTIMAEpAIH KICiOM KpI3METTEpiH aBTOMaTTaHAbIpyFa apHanFaH “Python RPA opracsinia sxacanbl
MHTEJUIEKT KOMETIMEH MYFalliIMiHIH KOCIOM KbI3METIH OHTalNIaHABIPY” 3JIEKTPOHIBI OKBITY pecypcTaphbl
Kacaiel. [4]

Kopeiteiapinail kene, RPA - camanbl jxakcapTy, 0akbulayibl apTTBIPY XKOHE MKEMJIUTIK KOCY
Ke31HJIe aBTOMATTaH/IBIPy OIEPANUsIIAPBIHBIH KEH ayKbIMBIH aBTOMATTaHABIPYIbl KAMTaMAachl3 €TeTiH
TUIM/II TIEIM Aemn aiiTyFa 6o1aabl.[5] MyHaarsl MyFalmiMHIH 0acThl MiHAETI — OKYIIbIFa canajbl OLTiM
O0epy OoOJFaHBIMEH, OJAapIblH KOCHIMINA aTKapaTblH KbI3METTEpl i J€ Kem. ATanfaH yHaepicTep
apKbUIbI MYFaTIMICPiH KOCiOM KbI3METIH/ET] AKYMBIC )KYKTEeMeci aBTOMATTaH IbIPBUIBIIT MyFaliMIepre
MaHBI3IBIPAK MIHJETTEPre Ha3ap aynapyra KOMEKTECe/Ii.
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YFBIMJIAPJBI KYPBUIBIMJIAY - ®U3UKAHBI TYCIHYIIH
TUIMI DAICI BOJIBII TABBLIAIBI

Kanuéexoea Aucny Epzanueena

E.A. Fexemos amuvinoasel Kapaganowvl yHusepcumemi
Kapaeanounckuii ynusepcumem um. E.A. Byxemosa
Founvimu orcemexuii: Azenvmenese M.E., x.2.0., npogeccop
Kapazanowvl kanacwl, Kazaxcmarn

AHHoTanusi: byn >xymbic (u3MKaHBI OKBITYAbIH MHHOBALMSAJIBIK OMICTEMECIH YCBIHAbI, OJI
OepiiareH MaTepHaAblH HEri3rl TYCIHIKTepIH KYPbhUIbIMIAyFa HET13[eNIreH. OICTeMEeH1 KY3ere achpy
Heri3ri yreIMIap ocep-cedern-caiiapiblKk OailanpicTa OEpiireH JOTHKalbIK ChI30aHbl KYpPYAbl
ke3neii. CoHbIMEH KaTap, aTOMABIK (M3MKa YFBIMJAPBIHBIH €3apa OailylaHbICBIH Tajijnay, Herisri
TYCIHIKTEpiH KYPBUIbIM/IayFa HET13/1eJTeH.

Kiar ce3agep: neqyKTHUBTI 9ofic, JOTMKAJIBIK AMarpamMma, (U3MKaHbI OKBITY, ceber-canjiap
OailJIaHpIChI, AaTOMIBIK (H3HKA.

Kazipri KoramHBIH namyblHIa OutiM OacTel pen arkapanel. Oiiay >KoHE HIBIFAPMAIIBUIBIK
WKEeMJIUTIT] TepeH KociOu OiTiMMeH KaTap MaMaHFa Te3, THIMJII MIeNIM KaObliIayFa MyMKIHIIIK Oepe/ti.
MoceneHiH Heri3ri TYHiHAEpiH jkKoHE oyapAbslH Oip-OipiMeH OailaHbICBIH Taly — KOFapbIAAFbl
KaCHETTEep/li )KY3€ere achIpyAbIH JKOJIBI.

®dusmka xanmel opTta OuTiM OepyaiH MIHIETTI Kypamaac Oesiri Ooibin TaObUIanbl. Byl OHBIH
TEOPUSUTAPBIHBIH KaTaH/BIFBl MEH JIOTMKAChl OOMBIHINA 9/eMi TYHUEHIH TaOUFU-FBUIBIMU OCWHECIH
KaJIBIITACTRIpyFa HeT13 0oJaapl. OU3MKAIBIK OUTIMII XKyHeney AeHreil ailTapibIKTail Koraphl, O0ipak
TUIM/[I1 9/1ICTEP/l KYPY SpKalllaH ©3€KT1 OOJIbIN TaObLIaIbI.

XKannsl pusmKaHbl, COHBIH 1MIIHAE aTOMJIBIK (DU3MKaHBl OKYIbIH OlpHEINIe MaHbI3Abl cedenTepi
MEH apTHIKIIBUIBIKTAPEl 0ap: ATOMIBIK (U3MKa CTYIEHTTEpPre MaTepPUSHBIH KYPBUIBIMBI KOHE OHBIH
@3apa OpeKeTTEeCyiHIH Heri3ri MPUHUUNOTEP] Typajsl ipreii Ou1iM OepeTiH OKy MpPOILECIiHIEe MaHbI3/bI
pen atkapazbl. byn GimiM FRUTBIM/IA, TEXHOJIOTHSIAA KOHE OHJIIPICTE KEHIHEH KOJIJAHBLIAAbI, OV OHBI
Ka3ipri aJeM/i TYCiHy YIIiH MaHbI3/Ibl €TeIl.

OKy MoHIH Kypy/aFbl IeAyKTUBTI TOCIJ KONTEreH xkeke (GpakTiiepi cunarTayablH OpHbIHA THICT1
O171iM callachlHA KaTBICTHI KaJIbl TPUHLIUINITEP/I1, TYCIHIKTEp MEH JaFIblIapbl OeNriieyre MyMKiHAIK
Oepeni, onapjpl Urepy KeWiHHEH CTyIEeHTTepre OapiiblK HAKThl JAEpEeKTepal TajjayFa MYMKIHAIK
Oepemi. HYCKalapbl ONapiblH KepiHici peTiHae. JeayKTHBTI 9MICTI KOJIJaHY ocipece TEOPHsUIBIK
MaTepHalAapabl 3epaerney KesiHje, KeHOip >Kalbl epexeNepeH calfapiapibl aHbIKTayIbl Tayam
eTeTIH Macenesepal ey Ke3inae naiaansl. Oa CTyJeHTTepre KaJlbl )KoHE a0CTPaKTiIl CHUIATTaFbl
OUTiMAII epTepeKk MEHrepyre, CofaH KeiiH oJlaH HaKThl JKOHEe HaKThl OUTIM adyFa MYMKIHIIK Oepeni.
by oKy MaTepualbIHBIH KOJEMIH >KOHE OHbl MEHrepyre KeTeTiH YaKbITThl KBICKApTyFa YJIKEH
MYMKIHJIKTEp alajibl.

bi3ain 3eprreyimizain uaesachl o9poip Gpu3MKaiblK TEOPUSHBIH OPHBI MEH MaHbI3BI TYpaJlbl JKyilenl
uaesIapMeH KaTap, aTOMABIK (PU3UKaHbI )KYHeT Typle 3epTTeyneH OyphIH, aTan aifTKaHIa: OHBIH OKY
YpZIICIHAE YFBIMIAPBIHBIH OallmaHbIChlH KepceTy. O yIIiH CoMKec KYPBUIBIMIBIK KOHE JOTHKaJbIK
auarpamMmainap/ipl maijanaHa OTBIPBIN, (U3MKAHBI OKYJBIH SPTYpJl Ke3eHJEpiHAE al/blH ajia >KOHe
KOPBITBIH/IBI YKAITBIIAYAbl KOJIaHy KaKeT.

Jlorukanplk cxemanap - OYI OpTYypili MPOIECTEPIiH, XKYHEIepAiH >XOHE KyObUIBICTApABIH
KYpbUIBIMBI MEH JIOTMKAaChlH BU3yalU3alsUlay KOHE Tajjay YIIIH KOJIJAaHBUIATBIH Tpa(UKalIbIK
Kypaizap. ATOMABIK (HM3UMKa KOHTEKCTIHAE MyHAal Auarpammanapibl aTOMHBIH KYPBUIBIMJBIK
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epeKIIeTIKTEePiH, aTOMIap apachIHIAFbl ©3apa OPEKETTeCy MPOIECTEePiH, IMEKTPOHIBIK AyBICYIapIbl
koHe T.0. OcifHeney YIIiH maigananyra 0oaaibl.

Ocpiran 0alIaHBICTBI OYJI KYMBICTBIH MaKCaThl JCIYKTHUBTI OIC HETI3IHJE aTOMIBIK (hHU3HKa
YFBIMIAPBIHBIH KYPBUIBIMIATYBIH Tajl/ay, OChl 3ePTTECY HOTHIKENIEPIH JIOTUKAIBIK JUarpaMMa TYPiHAe
KepceTy OOJIIBL.

byn omic nmemyktuBTi omicke HerizmenreH. On ¥nplOpuTaHMsIa KAaIIBIKTBIKTaH OuTiM Oepyni
JaMbITya KoMmaHeuinel. Kaszipri rymanutapneik akagemus (Mockey) apkeiibl TMJI aymarbiHa
keHeiTinai. Xanmel ¢pu3znka KypchIHBIH opOip OesmiMi YIIiH €H a3 JereH/e YCHIHBUIFAH TIIOCCAPHMIIIH
HET13T1 YFRIMIAPbIH KAMTHTHIH JIOTUKAJIBIK JUarpaMMa Kypy YChIHBUIIBI.

bi3 ycbiHFaH «ATOMHBIH KYPBUIBIMBD) CXEMAaChIHa OHBIH d/IiICHAMAJIBIK TYKbIpbIMIaMajlapbIHbIH
EPEKIICTKTEPIH amaThlH KYPBUIBIMIABIK JJIEMEHTTEepAl Oein kepceTTik. [[uarpammana KBaHTTBIK
(¢bu3uKaHBIH Taijga Ooyybl KemnTereH (akTopJjapiblH, COHBIH IINHAE AaTOMIBIK (PU3HKAHBIH
3epTTeNyiHIH JXoHEe OipKarap SKCIEPUMEHTTIK KOHE TEOPHUSUIBIK KAHAIBIKTAPbIH HITHXKECT OOIIbI.
Mine, GipHelIe Heri3Ti Kannap:

OkcniepuMeHTTIK Oakpuiaynap: XX FaceIpAblH OacblHAa FajdbIMIap KIACCUKAIBIK (DU3HKA
TYCIHAIpE alMalThIH ASKCHEPUMEHTTEP CEPHUSCHIH JKYpri3li. MbIcaibl, XapbIKThIH aToMIap MEH
MoJIeKyJajlapFa Ialblpaybl, COHAai-aK (HOTOIIEKTPIIK KYOBUTBICTHIH dcepliepl OOibIHIIIA KYPri3iireH
TOKIPUOEIEePIIH HOTHXKENEPI KIIACCUKANIBIK HJICsJIapFa COMKEC KeJIME/T].

®eppuc geHreneri: [Inank paguanusuibIK 3HEPTHUs KIACCUKANBIK (U3KKa OoikKaraHAal y3IiKci3
eMec, JUCKPETTI TYpJAe IIbIFapbUIajbl JIEreH HIesSHBl YChIHABL OI coylelieHy SHEprusichl OHBIH
xwuinirimen E=hv ¢opmymnacer GolibiHIa OaiiaHbicaabl 1N YChIHBI, MYHAAFb h - [I1aHK TypaKThICH.
ByJ1 KBaHTTBIK TEOpHSIFa KacaJFaH aJFallKbl MaHBI3IbI KagaM OOJIIBL.

Pesepdopareir atromubik Mogenri: Pesepdopa ox 3apsaranran sapo Kyn mer KyH xyliecinaeri
TUTaHETaJIapFa YKcac Tepic 3apsiATaFaH JIeKTPOHJapMEH KOPIIaJFaH aTOM MOJIENIH YCHIHABI. AJaiina
AIIEKTPOAMHAMHUKAHBIH KJIACCUKAIBIK 3aHIapbl OOWBIHINA SJIEKTPOHIAP dHEpPrus O6Jim, aKbIpbIHIA
SIIPOFa TYCE/II.

ATOMIBIK CIIEKTPOCKOMHSA: ATOMAAPIBIH CIEKTPIEpiH 3epTTey ONapAbIH KIACCHUKAJIBIK
(u3nKara Kallbl KeJIETIH Y3/IIKC13 CIEKTPJEH repl JUCKPETTI ChI3BIKTApAAaH TYPAThIHBIH KOPCETTI.

AtomublH bop Moxeni: Hunbc Bop aToMaarbl 31eKTpoHAApPABIH OYPBITHIK HMITYJIBCIH
KBaHTTAay HETI3IHJIE aTOM MOJENIH YCBIHIBI, OyJ aroMaapAblH CHEKTpiepiHzaeri OalKanaTbiH
CBI3BIKTap bl TYCIHAIPYT€ MYMKIHJIIK Oep/i.

He bpoiins runoresacel: Jlyun e Bpoiine MaTepHsUIbIK THIIOTE3aHBIH TOJKBIHABIK KaCHETTEePiH
YCBIHBIM, AJIEKTPOHAAP CHUSAKTHI OONIIEKTEp/iH OONIIEeKTepAiH A€, TONKbIHAAPIbIH Ja KacuerTepi
00ybl MYMKIH €KEeHIH alTThl. ByJl KBaHTTBIK MEXaHUKAaHBI TYCIHY >KOJIBIHAAFbl MaHBI3Abl Kaaam
OOJIIEL.

Caiipin kenreHae, Oyl skalTTap KBAaHTTBIK MEXaHWKAHBIH JaMyblHAa JKOHE MHUKpPO JICHTreize
OoNIIeKTepAiH MIHE3-KYJIKBIH CHUNATTAWTBIH >KOHE OChl callafiafbl KJIACCUKANBIK  (DHU3HKAHBI
aJIMaCTBIPATHIH KaHa TEOPUSHBIH KYPBLUTYbIHA OKEI/II.

JleyKTHBTIK 9JiC CTyI€HTTEP/IH *KaJmbl (U3uKa OOMbIHINA XKyiiesni O1TiMIEpiH JaMbITyFa KoHe
olapja 3amMaHayd AYHUETAaHBIMIAPHIH JaMbITyFa OarbiTTanFaH. JKylenmik Tanmayabl KOJNIaHYIbI
KOepceTy YIIiH 1-muarpaMMaza KepceTUIreH KYPbUTbIM YCHIHBLIAIbI

70



MexnyHapoasbliil HayuHbli xypHan AKAJIEMUK Ne 2 (253) 2024 r.

P ® 1897 *blsibl
83(.3p¢0pﬁ.l, TomcoH
TaXKipubeci
Atom
Atom mogaeni « MpoToH yp * 3NEKTPOHABIK e
Kabat

e ATom
AAPOCHI

e HeiTpoH

Bop HyknoHaap
nocrynaTTapy

e CoyneneHy
3HepruAcsl

e =-1,6%10"° Kn
3NeKTPOHAAP
KO3FasIbiChl

e Yoemeni

e }Kblnynbik,

YKOK, KO3fanbic KOF3FanblC
s E=hv
1-cyper

Cabak Toxipubeci KOpCeTKEHIeH, NEAYKTHBTI OIC JIOTMKAJIBIK OiJIayabl KalbIITaCThIpyJa
YJIKEH pell aTKapaibl, CTyJACHTTEp/Ie KaHaHbl MEHIepy Ke3iHae OypblHHAH Oenriii OutimMal nmaiizanaHa
Oimyre, Oenrimi Oip HaKTbl epekeNepll JIOTHKANbIK TYPFbIIAH HeEri3feyre, OJapIblH OMIapbl
TYKBIPBIMAAPABIH AYPBICTHIFBIH JoIeneyre komekreceai. Jenykuus KyObuiblcTap Ti30€riHiH OybIHBI
peTiHae opOip HAKTHI KaFaiFa Ke3KapacThl KAIBIIITACTHIPAIbI JKoHE oJIapAbl Oip-OipiMeH OailaHbICTa
KapacTbIpyFa yipereni. JIOrMKanbIK CXeMaHbl KYpy, KETULIIPY KoHE Maianany Ke3iHjae AeTyKTUBTI
NMaibIMJIay HOTHIKECIHJIE YFBIMIAPIABIH JKOHE 3epTTENeTiH (PU3UKAIBIK MPOLECTEPAiH MaFbIHACHIH
TYCIHYIIH KapKbIHABI TMporeci »xypelai. bacranmkpl MO3WIUSAIapAbIH OOBEKTUIEpIH YHEMi >KaHa
OaiimaHpIcTapFa KOCY apKbUIBI CTYACHTTEp ONlap/ia jKaHa KacHeTTepAl amanbl. byn OenceHainik mneH
OWayAbIlH «OHIMIUIITIH» JaMbITyFa bIKHAI eTeli. JleMyKIusHbl MEeHrepy OKYILIbUIapFa 3epTTeNIeTiH
¢axTinep MeH KyObUIbICTapIblH OOBEKTUBTI OaiilaHbICTapbl MeH OaillaHbICTaphlH amaabl. Jlemaykius
CTYJICHTTEPIH ajFaH OUTIMACPIH MpaKTHUKaaa KOJJIaHyFa, KeOiHece adCTpaKThUIbl CUIATTa 0OJIaThIH
KaJIbl TEOPUSIIBIK MPUHIMOTEPA]l OKYIIBUIAPABIH 6MIP/E KOHE OKY 1C-9pEKEeTIHAE KEe3JE€CETIH HaKThI
KYOBUIBICTapFa KOJIIaHyFa KOMEKTECE/I.

bi3 Heri3ri yreIMaapIbIH rI0CCapuidid JKoHe (U3UKAarbl €H KYpAeli TaKbIPBINTap bl KanTanay
KOHE TYCIHY YIUIH KOJDKETIMJI eTeTiH OlpKaTap JIOTMKANbIK AuarpamMmainap/ibl a3ipienik. MaceneH,
aTOMJIBIK (PM3MKAHBIH HETI3T1 YFBIMJIAPBIH OKYyFa Oarjapiama OoibiHIIA 14 carat OeJIIHTEHIH eKire
Oein, ana CTYAEHTTEp YIUIH €H YJKEH KHUBIHIBIK TYIbIPAaThIH HET13r1 TEOPHUSUIBIK YFbIMAApAbl Oip
cabakra Oepyre Oonaabl. ATOMIBIK (U3MKAHBIH KYPBUIBIMABIK JIOTUKAJBIK CXeMmallapblHa KIpeTiH
DIIEMEHTTED:

bi3 o3 ic-opekeTimizi KYPBUIBIMIBIK-TOTHKAIIBIK TOCUITE HETi3/IeH OTBIPHIMN, KeJIeCi MPUHITUIIKE
CYHeHeMI3: CTYJCHT YIIH KUBbIH Ke3 KeIreH MaTepuaibl OWjay OpEeKeTIHIH JIOTMKAchlHA COMKec
OHJIETEH XKaFaiia KOJDKETIMII eTyre OoNajbl, aTan alTKaH/a:

* Marepuayiasl opOip CTYACGHT TYCiHEeTiHIed Oemikrepre Oelie OTHIPHIN, OHBIH €H MAaHbBI3/IbI
3JIEMEHTTEPIH OOl KepceTy;

* OJIap/Bl KaXeTci3 aKknaparran 6ocary;

* OUTiMHIH Oip 3J€MEHTIH eKIHIIICIHEH HIbIFapy peTiHe ColKec JoruKara COlKec OpHalacThIpy;

* HOMIpJIIEY;

* MYMKIHJITIHIIE OpTYypJi Oenrinepni, KepceTkijepii, ¢ppeimaepai xoHe O6acka rpadukaibik
KypaJaap bl aigaTaHbIl JOTUKaHBl KOCKIMILIA KOPCETY;

* KIUIT CO3[AepMEH JKaOAbIKTaNFaH Oenriiep MeH ch30anmapasl maiiganaHa  OTBIPHII,
MYMKIHJITIHIIE CypeTTeUTiH 9pOip OJIOKTHIH Ma3MYHBIH KBICKAIIIA €Till Kacay.
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@usuKaHbpl TYCIHYJErl JIOTHKANBIK CXEMaHBIH THIMAUII Marepuanasl Oepy Ke3iHae
MICUXOJIOTHSUIBIK KeJepriiepi K010 apKpUibl KepiHemi. OHBIH jkayanTa KOJAAHBUTYBl OKYIIBIHBIH
TYCiIHY JICHICHiH XKoHEe ChI30aHBIH JKETIIMEreHiriH kepcerei. COHIBIKTaH ©3/1K KYMBICTBIH OapIbIK
TYPJIEpi CTyIEHT apachlHa CYpaHbICKA e 0OJabl.

CoHbIMeH, YFBIMAAPIbI KYPBUIBIM/IAY TPOLECIH Tajay HETi3iH/e JOTUKAIBIK JuarpaMMaiapabl
KYpPY KPEOUTTIK OKBITY XYieciHe colikec (PM3MKaHBI OKBITY/Ia WHHOBAIUSUIBIK OJIC 0OJIa alaThIHBI
KOPCETIITeH.

Onebuerrep:
1. TTuporog II. A. UenykTHBHBIC U JeTyKTUBHBIC MeTOIbI 00yueHus. M.: [Ipocsemienue, 2012. 234
c.
2. Koran W.I11. Henyxuus u WHIYKIUS npu W3y4YCHUU busuku

http://www.physicalsystems.org/index09.03.html
3. Agelmenev M.E., Bolatbekova M.M. Physics.Logical scheme design. — Mechanics// Tutorial. —
Karaganda: KarSU Publishing House, 2020. - 114p.
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OBECIIEYEHUE HH®OPMAIIMOHHOM BE3OIICHOCTH A
ABTOMATU3ALIMU KEJE3ZHOAOPOXHbBIX ITPEANIPUATUHN

Paxmamynna Opken Mycmagaynv

Mazucmpaum, kagheopa ungopmayuonnou bezonacnocmu, Eepazutickuil HayuonanvHblil
yHusepcumem umernu JI.H. I'ymunesa,

Pecnybonurxu Kazaxcman, 2. Acmana

Mypamoekoe Maou Mycakanosuu

cmapwuti npeonodasamens, Espazutickutl Hayuoxanohulll yhueepcumem umenu JI.H. I'ymunesa,
Pecnyonuxu Kazaxcman, e. Acmana

AnHoTaLU

B nmamHOW cratbe paccMarpuBaeTcs mpoOieMathka oOecrmiedeHHs MH()OPMAIMOHHOU
0€30I1aCHOCTH B KOHTEKCTE aBTOMATHU3aLUH JKEJIE3HOJOPOXKHBIX MPEANPUATUH. AKTYalbHOCTh TEMBI
00yCJIOBJI€Ha WHTCHCUBHOW MHTETpanueil "HPOPMALMOHHBIX CUCTEM B 3KOHOMUYECKHE IMPOIECCHl U
HEOO0XO/MMOCTBIO 3alUThl KPUTUYECKU BaXHOH HH(PACTPyKTypbl OT LHU(POBBIX yIrpo3. ABTOp
aHATM3UPYET CHEKTp Yrpo3 HWHPOPMALMOHHOW OE30MacHOCTH, CPEeOu KOTOPBIX BBIIACISIOTCS
BPEJIOHOCHOE IMPOrpaMMHOE OOecCleueHHe, CeTeBble aTaku M yTeuku HaHHbIX. Ocoboe BHUMaHUE
yAENsAeTcs MEeToJaM MPEJOTBpAIICHUSs U HEUTpadu3aluu IOTEHIHAIbHBIX PHUCKOB, a TaKXKe
CTpaTerusiM MOCTPOCHHUS APPEKTHUBHBIX CHCTEM 3alUThl HH(GOpPMALMKM HA SKEIE3HOAOPOKHOM
tpancnopre. CTaThsi COAEPKUT 0030p COBPEMEHHBIX TEXHOJOTMH M TOAXOJOB K O0ECIeUYeHUIO
MHGOPMALMOHHOM 0€30IacHOCTH, a TAaK)Ke MPEJCTABIACT aHaJIU3 IPABOBOIO PEryJIMpOBaHUs B ATOH
obmacti. 3aKkilOyeHHe IOABOAUT HWTOIM W  HAMeyaeT IEpPCIEKTUBbI  Pa3BUTUS  CHCTEM
nH(OpPMALIMOHHONW 0€30MacHOCTH B  YCIOBUAX JallbHEHINEW aBTOMAaTH3allMd IPOLECCOB Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

KitoueBbie croBa: uHQOpManroHHass 0€30HacHOCTh, AaBTOMATHU3alUs, >KEJIE3HOJO0POKHBIN
TpaHcnopT, BpenoHocHoe [1O, cereBble aTaku, yTedka MAaHHBIX, 3alUTa MHPOpMauuu, LuppoBas
SKOHOMUKA, KHOepOE30MacHOCTh, IIPABOBOE PETYIUPOBAHUE.

Bsenenue

ObGecnieuenne wWHOOPMAIMOHHOW O€30MAaCHOCTH JII  aBTOMATH3allMU  >KEJIE3HOOPOKHBIX
NPEATPUATHI.

B smoxy mugpoBuzanuyu SKOHOMHUKM M HHTErpaluy MHQOPMAIMOHHBIX TEXHOJIOTMH BO BCE
ceppl KU3HM OOIIECTBA, >KEIE3HOAOPOXKHbBIE MNPEIANPUATHS CTAJKUBAIOTCI € HEOOXOAMMOCTBHIO
TpaHcopMalM CBOMX TPAJULUOHHBIX CHCTEM yIpaBiIeHUs B 0ojee COBPEMEHHbIE U
aBTOMaTH3MpoBaHHble [1]. DTO MO3BONSIET MOBBICUTH 3PPEKTUBHOCTH pPabOTHI, ONTUMHU3UPOBATH
JIOTUCTUYECKHE MPOIECCHl U YIYUIIUTh KaueCTBO OOCTY>KMBaHUSA KIMEHTOB [2]. OHAKO BHEIpEHHE
aBTOMAaTU3MPOBAHHBIX CHUCTEM TAaK)X€ CONPSHKEHO C pUCKaMU B 00JacTH HH(GOPMAIMOHHOMN
0€30MacHOCTH, KOTOPbIE MOTYT HUMETh CEPbE3HbIE IMOCIEACTBUS ISl PabOThl >KEIE3HOJIOPOKHOTO
TpaHcnopra [3].

1. Ananu3 yrpo3 nHhpopMalmoHHON 0€30MaCHOCTH Ha JKEJIE3HO0POKHOM TPAHCIIOPTE

Bpenonocnoe I10: IIporpammsI-BeIMOraTenu, TpOsiHBI U Ipyrue Buasl BpeaoHocHoro [10 moryT
OBbITh MCIOJIb30BaHbI I aTaKW HA CUCTEMBI YIIPaBJIEHUS jKEJI€3HO0POKHOI0 TpaHcnopTa [4].

CereBble ataku: D0S- m DDoS-araku Moryt HapymuTth paboTy ceTeBoil MH(PacTpyKTYypHl,
3aTpyJHsS Nepeavy JaHHbIX U yIpaBieHHe JBUKEHHEM M0e370B [S].

HecaHKIIMOHUPOBAHHBIA JOCTYI: XaKepbl MOTYT MONBITATHCS MOJYYUTh JTOCTYN K KPUTHUYECKU
BaXHBIM CHCTEMaM YIIpaBJICHUSA [UIsl M3MEHEHHs HX padOThl WIM Kpaxu KOH(PHUIAECHUUATbHON
uHpopmanuu [6].

VTeukn paHHblx: HenmocraTouyHas 3amura KaHajioOB CBSI3M MOJXKET IPUBECTH K YyTEuke
MEPCOHATBHBIX JAHHBIX MMACCAKUPOB MM KOMMepUueckor nHpopmanuu [7].
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@usnueckue yrpo3sl: KoMHoHEHTHI MHPPACTPYKTYpPBI JKEIE3HOAOPOKHBIX CeTell MOTYT OBITh
[OJIBEPKEHBI (PU3UUECKUM aTakaM, BKIIIOUasi BAaHJIAJIN3M U TeppopusM [8].

2. OcHOBHBIE IPUHIHIIBI 0OecrieueHus] MH)OPMAITMOHHON 06e30IacHOCTH

Pa3zpaGorka nonuTuku MHQOPMALMOHHONW Oe3omacHOCTH: YeTKO oInpelesieHHbIe IMpaBHia U
MPOIEeTypPhl, KOTOPbIE JODKHBI COONIIOIATHCS BCEMH COTPYTHUKAMH [9].

Perynsapnoe oOyuenue mnepcoHana: [loBbllleHHE OCBEAOMIIEHHOCTH COTPYAHUKOB O
MOTEHIMATIBHBIX KHOEPyrpo3ax U MEeTo/ax MpeaoTBpameHuss HHIIIeHToB [10].

TexHuueckue cpeacTBa 3alUThl: BHeIpeHHe COBPEMEHHBIX AHTHBUPYCHBIX —pEIEHHH,
MEXCETEeBBIX IKPAHOB, CUCTEM OOHAPYKEHUS U NPEJOTBpaleHus Brop>keHuit [11].

HIudppoBanue naHHbIX: Vcrnosnb30BaHME CHIBHOIO IIM(PPOBaHMUA Ul 3AIUUTHl JIAHHBIX,
nepeaaBaeMbIX IO CETsIM CBsi3u [12].

@dusnueckas Oe3onacHocTh:  OOecreyeHne  3allUThl  KPUTHYECKHM BaXKHBIX  OOBEKTOB
MHPPACTPYKTYPHI OT HECAHKIIMOHUPOBAHHOTO IOCTYTA U (PHU3UUECKOTO MOBPEKICHHS.

Perynspusle aymutbl  Oe3omacHocTH: IIpoBeneHue  HE3aBHCHMBIX  IPOBEPOK  CHUCTEM
0€30MacHOCTH 151 BBISIBJICHHUS U YCTPAHEHHS ySI3BUMOCTEH.

3. MHTerpanus cucteM aBTOMaTH3alMK ¢ MepaMy HH(GOPMAIIMOHHOM 06€301macHOCTH

WuTerpanus Ha Bcex 3Tanax >KU3HEHHOI'O IIUKJIa:

da3za nNpoeKTHPOBAHUA: Y’K€ Ha JTale NPOCKTUPOBAHMUSA CHCTEMbl JIOJDKHBI YUUTBIBAThH
BO3MO>KHBIE YI'PO3bl U BKJIFOUATh B €05 CPE/ICTBA 3ALUTHI OT HUX.

daza peanuzauuu: Bo Bpems BHeApeHHsS CHCTEM HEOOXOIMMO MPOBOAMTH TECTHMPOBAHUE HA
YSI3BUMOCTH M UCTIPABJISITH 0OHAPYKEHHBIE TIPOOIEMBI OE30MTACHOCTH.

da3a skcrutyatauuu: B npouecce skcIuTyaTaluy Ba)KHO 00€CIeUnTh HEITPEPbIBHBI MOHUTOPUHT
U pearupoBaHue Ha MHIUACHTHI 0€3011aCHOCTH.

4. 3akoHOJATEIbHOE PEryJIMPOBAHUE U CTAHJAPTHI

Heo6xoanMocTh COOTBETCTBHS CTaHAApPTaM M 3aKOHOJIATENIbCTBY:

MexnyHapoanbsle crangaptbl: CoOoieHue MeXIyHapoIHbIX cTaHaapToB, Takux kak [SO/IEC
27001, noMmoraet BHEAPEHHIO JYUIIUX MPAKTUK B 001aCTH UH(DOPMAIIMOHHOMN 0€30MacHOCTH.

HanmonaneHoe 3axoHomarenscTBO: (ClieJoBaHME 3aKOHOAATEIbCTBY CTpaHbl IpeObIBaHUS
KEJIE3HOJJOPOKHOTO  HPEANpHUATHS O0OecreyuBaeT IOPUAMYECKYI0 3alluTy HHGpOpMalMU U
MEPCOHANIBHBIX TaHHBIX.

5. PearnpoBaHue Ha MHIIUIEHTHI U IUTAHUPOBAHUE BOCCTAHOBIICHUS

[nan neiicTBUil NpU HHIUJIEHTAX:

IInan pearupoBaHus Ha WHIMAEHTH: OmnpeaeneHue NpPoUEAYp M KOMaHIbBl Ui OBICTPOro
pearupoBaHus Ha UHIUAECHTHI HH()OPMAIIMOHHON O€30MaCHOCTH.

IInan BoccranoBnenus: Co3gaHue CTpaTeruy Uil MUHUMHU3ALUU MOCJIEICTBUN WHIMIEHTOB U
OBICTPOT0 BOCCTAHOBJIEHUSI HOPMAJIbHOU PabOThl CUCTEM.

3akroueHne

OO0ecrieueHue nH(OPMAMOHHON 0€30IMaCHOCTH aBTOMAaTU3HPOBAHHBIX CHCTEM
KEJIE3HOJAOPOXKHBIX MPEANPHUATHI TpeOyeT KOMIUIEKCHOTO TOAX0/a, BKIIOYAIOMIEr0 B  ceOs
pa3paboTKy crpaTerud, oOydeHHe MepcoHalla, TEXHUYECKHWE W OPTaHHU3AIlMOHHBIE MEPBI 3aIlUTHI, a
TAaKXE HOCTOHHHBIﬁ MOHI/ITOpI/IHF 158 OHepaTI/IBHOG peaFI/IpOBaHI/Ie Ha UHIITUACHTHI. Peanmaunﬂ OTUX Mep
MO3BOJIUT HE TOJBKO MPEAOTBPATHTH MOTEHIIMATBLHBIE YTPO3bI, HO U 00ECIIEYHTh YCTOWYNBOE Pa3BUTHE
KEJIE3HOJOPOKHOTO TPAHCTIOPTA B YCIOBHIX MIU(PPOBOH YKOHOMHUKH.

Cnucok mrepaTypbl
1. Kysnenosa, E.II, Cumopos, B.B. (2022). "Wurerpamuss uu¢poBbIX TEXHOJOTHI B
YKETE3HONOPOXKHYI0 oTpacis”. Mocka: M3natenscTtBo TpaHCIopT.
2. UBanos, N.1. (2021). "CereBble aTaki Ha TPAHCIIOPTHBIE CUCTEMBI: YIpo3bl U 3amuTa". CaHKT-
[TerepOypr: Hayka u Texnuka.
3. IlerpoBa, H.K. (2023). "KubGepbe3omacHocTb B HWHOPACTPYKTYpPE KEIE3HOAOPOKHOTO
tpancnopta". Xypuan Muadopmarmonnas 6e3onacHocTs, 34(2), 112-125.

74



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

4.

5.

10.

11.

12.

Jle6eneB, K.A. (2020). '"IIpemorBpalueHue yTEYeK JJAaHHBIX Ha >KEJIE3HOJOPOKHBIX
npeanpusTusax. Mocka: M3narensctBo bezonacusiii mup.

CmupHoB, M.M., BacunneB, A.B. (2022). "®usnyeckas u uHpopmManuoHHas OE30MACHOCTH
XKene3HoaopokHbIX cucteM". ExkarepunOypr: Ypan U3aatenbcTBo.

Horukosa, JI.C. (2021). "Pa3paboTka monuTuku WHOOPMANUOHHONW O€30MacHOCTH st
aBTOMaTU3MpoBaHHBIX cucteM". XXypHan Monepuuzarms, 12(1), 53-68.

Opnos, ILA., Yepnsix, W.IL. (2019). "lludpoBanue [MaHHBIX B TPAHCIOPTHBIX
koMMyHUKanusax". Mocksa: TexHomosmuc.

Mopo3zos, C.B. (2024). "PerynsipHble ayauTbl 0€300aCHOCTH B KEJIE3HOIOPOKHON OTpaciu'.
Cankr-IlerepOypr: U3gatenbctBo [1yTs.

Komapos, A.B. (2020). "CranmapTel U 3aKOHOJATEILCTBO B 00JACTH WH(POPMAIMOHHON
6e3omacHoctu". Mockaa: JleranTex.

Bacunbes, P.H. (2023). "Mexaynaponusie crannaptel ISO/IEC 27001 u ux npuMeHeHue Ha
tpancnopte". XKypnan ['mobanbHast 6e3onacHocTs, 45(3), 202-210.

Kysueunosa, E.II., Cunopos, B.B. (2024). "llnan pearupoBaHuss Ha HHUUICHTHI
uHpopmannonHo 6e3omnacHoctu". Mocksa: U3narensctBo Kpusuc.

WBanosa, A.M., Ilerpos, ILIL. (2021). "Crpareruu BOCCTaHOBIICHHS IIOCIIE KHOepaTak Ha
TpaHcnopTHbIX cuctemax". XKypuan besonacHocTs B dokyce, 8(2), 134-143.

75



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

®EHOTUIMNYECKHUHA COCTAB MOHOHYKJIEAPHOI ®PAKIIUH
ME3EHXHUMAJIBHBIX CTBOJIOBBIX KJIETOK IIPH ITATOJIOI'MHA

Temupeee JJamup Bazoaynemoeuu', Ackapoe Manapéex Banosuu?

YHAO «Espasuiickuii nayuonansuuiii ynusepcumem umenu JI.H. I'ymunesay,
240 «Hayuonanshulil Hayunwiii Meouyunckuti yenmpy, Acmana, Kazaxcman

AHHoTanus. B craThe npeacraBieHbl pe3ysbTaThl UCCIEI0BAHUS IKCIIPECCUU ITOBEPXHOCTHBIX
U BHYTPHUKJICTOYHBIX MOJICKYJ pa3liMuHbIX (yHKIMOHAIBHBIX Tpymm (ompexnenenne CD) B oOpasuax
Me3eHXUMaJIbHBIX CTBOJOBBIX KieTok (MCK) B aumHamuke mociie TpaHciiaHtanuu. MccienoBanue
(EHOTUMHMYECKOr0 COCTaBa MOHOHYKJICApHOW (pakiuM KIETOK HpPHU HaToJIOTUU (ayTOMMMYHHbIE
3a00JIeBaHMsI) MTO3BOJIMIIO TIOJTYYHUTh TAHHBIE O CONPSIKEHHOCTH MATOJIOTHH CO CHI)KEHHUEM B KOCTHOM
MO3re KOoJIM4YecTBa KIOHOreHHbIX mnpenuectBeHHMKOB MCK. Ilpu 3ToM yCTaHOBIIEHO, YTO BHE
3aBUCHUMOCTH OT KOJIMYECTBAa KJIIOHOTE€HHBIX MPEIIIECTBEHHUKOB, KyiabTypel MCK 0osbHBIX
OTJIMYAIOTCSI CHUKEHHOM CKOPOCTBIO POCTa U KOJIMYECTBOM «JOUYEPHUX» KIETOK, T'€HEpUPYyEMbIX
onHoit KOE-®. Bcecroponnee nsyuenue anturesHoro cnekrtpa MCK KM no3Bonuino Oosiee 1mosHo
OXapakTepu30BaTh MOMYJSIIUI0O ME3EHXMMAIbHBIX CTBOJIOBBIX KiIeTOK. HoBble JaHHbBIE I[O3BOJISAT
pacinputh obnacts npumeHeHuss MCK KM u paspaboraTth anbTepHaTHBHBIE CTPATETHMU KIETOYHOU
Teparuu.

KioueBble cjioBa: ME3CHXHMaJbHBIE CTBOJIOBBIE KIIETKH, (DEHOTHITMYECKUH COCTaB,
MOHOHYKJICApHbIE KJIETKU

Beenenue. PaszBurve MMMyHONATOJIOTMYECKUX COCTOSIHMM ACCOLMMPOBAHO CO CHUKEHUEM
umMmyHocynpeccopHoil aktuBHocTh MCK, koTopasi mposiBiisieTcs TOJIBKO IPU BBICOKMX KOJIMYECTBAX
MCK, B 1O Bpems kak Hu3kue a0361 MCK He BiusiioT, nu00 yCWIMBAIOT MNpoJi(epaTuBHYIO
akTUBHOCTh T-kinerok [l]. M XOTS CylIecTBYIOT HEKOTOpBIE DPA3IMUUs B KPUTEPUAX KadyecTBa
KyabTuBUpoBaHUus MCK Mexay 310poBbIM JOHOPOM M JOHOPOM C XPOHHMUYECKOH MaToyioruen
(ocobennoctu yckopeHHoro pocta kojonueobOpasytommx enunul; (KOE) MCK, cHuxenue
uMMyHHOcynpeccopHoi akTuBHOocTd MCK [2], monyuyeHHble JaHHbIE B JMHAMUKE JIEMOHCTPUPYIOT
MOJIOKUTETbHYIO AP PEeKTUBHOCTH TpaHcIuianTauuu MCK.

O0bexkThl W MeTOABI McciaenoBaHusi. VccnenoBanue cyOmomynsauud — JIUMQOLUTOB
MOHOHYKJIEAPHBIX KJIETOK BBIIOJIHEHO C MCIOJB30BAHUEM MOHOKJIOHAIBHBIX AHTUTEN HA MPOTOYHOM
uroduroopumerpe FACSCalibur ¢pupmer Becton Dickinson corimacHo MHCTPYKIMH TPOU3BOIUTEIS.
B mepedenbp Monekyn, skcmpeccuto kotopbix uccienoBamu y MCK KM, Obumn BKiIro4eHbl 15
MapKepoB, CHEUM(PHUUHBIX AJIs KJIETOK Pa3IMYHOrO MPOMCXOKIEHHUS M cTeneHu IuddepeHINpOBKH.
Bri6op mMapkepoB 00yCIIOBJIEH paHee MOJYyYEHHBIMH JAHHBIMH O MMMYHOCYIPECCHBHBIX CBOMCTBax
MCK KM [3,4] u TepaneBTHYECKO# 3P PEKTUBHOCTH KIETOYHBIX Onompenaparos [5,6,7].

Pesynomamot u oé6cyncoenue. ViccnenoBanuss (HEHOTHITUYECKOTO COCTABA IOJYYEHHBIX
MOHOHYKJICAPHBIX KJIETOK JO TpaHCIUIAHTAllMM TI0Ka3ajl CHIDKEHHWE TaKuxX IoKazaTenen
MMMYHOKOMITETEHTHBIX KiIeTOK Kak: CD4+, CD34+ yTo CBHUIETEIbCTBYET O BIMSHUM XPOHHUYECKON
MaTOJIOTUM HAa MHrUOMpoBaHHe mpoiudepalud JaHHBIX HMMMYHOKOMIIETEHTHBIX  KJIETOK,
OTBETCTBEHHBIX 32 MOp(OreHe3 B OpraHusMe.

[IpoBenennsie nccneaoBanus 21 cyTOYHOrO KyJIbTUBUPOBAHHS MOHOHYKJIEAPHBIX KIJIETOK IOCIIe
MOJTyYeHHUs ME3eHXUMAaNbHBIX cTBONOBBIX KieTok (MCK), mokasanu, 4Tto mpouecc KyJIbTUBUPOBAHUS
in Vitro usmMeHsieT PEHOTUMUIESCKUI CIIEKTP, YTO CBHICTEIBCTBYET 00 YCTPAaHCHUH MHIHOHPYIOIIETO
BIUSHUS CTPECCOPHBIX BO3JEHCTBUN (MATOJNIOTHA) M O HOPMAIU3allUM W BOCCTAHOBIIEHUU
MopdoreneTnyeckux pyHKIMNA JaHHBIX KJIETOK (Tab.1).

Juunamuuynoe mnosbimieHue nokazareneid CD73, CDI105 mnonoXuTenpHBIX MapKepoB IOCIE
KyJIbTUBUPOBAHMS, CBUACTEIBCTBYET 00 M3MEHEHUH (DEHOTUITMYECKOTO COCTaBa KIJIETOUHBIX KYJIBTYp
Hau0oJIee XapaKTEePHBIX AT KYJIbTYP ME3€HXUMAJIbHBIX CTBOJIOBBIX KIIETOK.
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Tab6muna 1
DEeHOTUNNYECKUH CIEKTP MOHOHYKJIEAPHBIX KJIETOK MOCJE KYJIbTUBUPOBAHUS
[Tokazarenu | bonbabie CJI 2 BosbHbIe BbosibHbIE BosbHbIe BbosibHbIE
THTT HAK JAKMII CCH, CKB
Teiit 40,21% 33,14% 18,45% 29,61% 75,26%
FSC 66-334 53-267 53-229 54-253 52-289
SSC 89-406 25-402 22-381 26-292 24-362
CD4+ 3,08% 5,06 2,33 0,54 4,18
CD8+ 1,64% 3,39 2,61 3,42 4,19
CD3+ 4,02 3,89 3,12 3,95 8,83
CD73+ 4,39 3,99 4,92 3,96 5,73
CD25+ 3,88 2,11 3,42 1,97 4,34
CD20+ 2,03 1,56 1,69 3,10 4,07
CDIl6+ 7,26 5,43 5,67 5,34 9,98
CDI17+ 0,2 0,0 0,1 0,6 0,4
CD45+ 2,1 0,18 3,15 1,32 0,61
CD34+ 3,62 3,13 1,79 0,34 2,43
CDI105+ 9,09 3,86 4,28 4,60 4,84
CD45+CD34 | 92,19 83,41 79,47 87,24 87,18
_l’_
CDI105+CD3 | 88,72 81,28 85,23 89,51 93,52
4+
CD4+CD25+ | 54,17% 64,39 71,06 45,09 86,12
CD4+FOXP3 | 66,20% 75,82 75,17 46,19 94,24

Kak mokaszanu Hamm uccieAOBaHUS, TEXHOJOTUS JUIMTEIbHOTO KYJIbTUBUPOBAHMS C LEJIbIO
MOJIyYEHHUs] ME3EHXMMAJIbHBIX CTBOJIOBBIX KJIETOK MMeENa JOCTAaTOYHO BBICOKYIO NMPOJIH(EepaTUBHYIO
aKTUBHOCTb B JIMHAMUKE KYyJbTUBUPOBAHHS W OOpa30BaHUS MOHOCIOS, a TaKK€ BBICOKYI0 HX
KHU3HECMIOCOOHOCTh Ha BBIXOAE, AocTuras 10 92-96% Bo Bcex 36 TpaHcrutantartax. MccrnenoBanus,
MPOBEJICHHBIC C TOMOINBIO MOHOKIOHANBHBIX aHTHTen kK CD105+CD34+ mnokazamm, 49TO
nposnrdepaTuBHas aKTUBHOCTh JIAHHBIX KJIETOK /10 KyJIbTUBUPOBAHMS B cpenHeM umenu 86,34+0,2%,
TOTJa Kak IOcJie KyJbTUBUPOBAaHUS JAHHBIE MOKa3aTeId 3HAYUTENIbHO MOBBIIIAIMCH U Ha BBIXOJE
COCTaBUIIN 87,7+0,6%, 4TO CBUJIETEIIbCTBYET 0 3aKOHOMEPHOU penonspu3anuu
MMMYHOKOMIIETEHTHBIX ~ KJIETOK M  MOBBIIIEHMHM HMMEHHO JIaHHBIX KIJIETOK, SIBJISIFOIIMXCS
MTOBEPXHOCTHBIMHM aHTUT'€HAMU ME3€HXUMAJIBHBIX CTBOJIOBBIX KJIETOK.

Bw1600w1. Pe3ynpTaThl NPOBEACHHOIO aHAJIN3a MOKA3aJ, YTO KJIETKU KYJIbTYp KOCTHOTO MO3ra,
BBIJICJICHHBIC W HAKOIUIEHHBIE B IN VItro mo paHee ONTUMH3MPOBAHHOW METOAMKE, 00IaaroT psiIoM
00X (PEHOTUMTUYECKHX MapKepOB U (PYHKIIMOHAIBHBIX CBOMCTB, MO3BOJIAIOMINX KJIACCU(PUIIUPOBATH
UX, COTJIaCHO KpUTepusM MexayHapoaHoro obuiectsa 1o kietoyHoil tepanuu (International Society
for Cellular Therapy). Caenyer oTMeTHTh, yTO JuHaMuKa 3kcnpeccun CD34 He Obuta cTaOMIIBHON B
npouecce KyinbtuBupoBanuss MCK KM. Bo3moxno, Hannune CD34 3aBUCUT OT MACCAKHOTO YPOBHS
KyJbTYpPHI U (a3bl ee pocTa.
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Abstract— Epilepsy is a life-threatening neurological disease of the brain that causes repeated
unprovoked seizures. An important aspect of diagnosis is the presence or absence of unexplained
seizures and the likelihood of new seizures occurring. Seizure detection can be accessed by the
electroencephalogram (EEG). Nevertheless, manually identifying EGG signals takes much effort and
can produce inaccurate results. The expense and duration of epileptic seizures and EEG signal
processing, further to the workload that doctors have, can be significantly decreased by machine
learning, which can also increase the effectiveness of diagnosis. This article seeks to act as both a
review and comparison of the various cutting-edge ML methods for epilepsy detection.

Keywords— epileptic seizures; epilepsy; machine learning; electroencephalogram (EEG);
detection; prediction; classification

INTRODUCTION (HEADING 1)

Epilepsy is a common neurological disease that, while common, the absence of treatment can be
life-threatening. All ages are affected by this illness. Intricate chemical alterations in the nerve cells of
the brain bring on seizures. These chemical alterations occur in nerve cells, which are made up of
positive and negative ions and produce electrical signals [1]. These sudden changes progress from
slight convulsions to strict, generalized, persistent convulsions. This neurological disease not only
leads to problems with movement but also affects consciousness as well as the control of defecation
and bladder functions, impairing cognitive function [2]. The population impacted by epilepsy or
epileptic seizures consists of 70% adults and 30% children. In 70% of instances, the etiology of
epilepsy in adults and children is unclear. Clinical terminology states that recurrent seizures indicate
epilepsy. It is said that there are two categories of seizures: partial and generalized seizures [3]. In a
focal seizure, only certain parts of the brain are damaged, while in generalized seizures, the entire
brain is damaged. Additionally, epileptic seizures frequently happen spontaneously, without external
influence, leading to occasions when they go unnoticed. As a result, consistently monitoring seizures
poses ongoing challenges in engineering, requiring solutions to multiple obstacles.

Electroencephalography (EEG) is the most used and effective method to record and analyze
brain activity due to its ease of use, affordable cost, and excellent resolution. The EEG captures the
brain's electrical signals using electrodes placed on the subjects’ heads, and these signals are
subsequently transmitted to a computer for analysis [4]. Diagnosing epilepsy based on EEG signals
can be challenging and time-consuming, particularly for extended EEG recordings. The non-linear and
non-stationary nature of EEG signals makes their characterization and interpretation difficult [5].
However, despite these challenges, EEG remains a well-established and cost-effective technique. A
crucial aspect of epilepsy research involves the analysis and classification of EEG data to identify
seizures at early stages. Early detection allows neurostimulation to prevent the seizure's progression to
other brain regions.

Consequently, an efficient method for automated seizure detection is needed. Many researchers
have long sought to automate epilepsy detection to streamline treatment. Automation significantly
reduces the time required to review EEG recordings, enabling the treatment of more patients.

Machine Learning, a subset of artificial intelligence, seeks to recognize unfamiliar samples by
assimilation of knowledge from known samples. Various machine learning techniques exist, each
possessing its own set of advantages and drawbacks. Presently, Artificial Neural Networks, Genetic
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Algorithms, and Support Vector Machines stand out as the most frequently employed methods for
classifying EEG data.

Several machine learning methods are applied to categorize EEG data, with some demonstrating
success but falling short in terms of accuracy. Nonetheless, the subsequent machine learning
techniques are consistently featured in most empirical studies: K-Nearest Neighbor (KNN), Regression
Tree (RT), Bayesian Network (BNT), Support Vector Machine (SVM), and Artificial Neural Networks
(ANN).

This research aims to determine the best classification scheme for EEG data. It required
gathering EEG data, processing it to extract features, and arranging the information to be assessed
using machine-learning techniques. The evaluation's findings can be used to develop the classifier
system.

RESEARCH METHODOLOGY

Research Objectives and Questions

This article compares various machine learning models utilized for classifying EEG data. The
shared objective of these models is to attain both high accuracy and minimal latency in detecting
seizures. This section provides the entire process for gathering and investigating pertinent articles from
the chosen studies. The research methodology includes research objectives and research questions.
Finally, we assess the research questions by justifying them.

The main objectives of this research are as follows:

ROL1. Assessing how well various machine learning models classify EEG data to detect seizures.

RO2. Assessing the accuracy of seizure detection achieved by various machine learning
algorithms.

RO3. Identifying the strengths and weaknesses of different machine learning approaches in
handling EEG data for seizure detection.

Table 1 presents the research questions (RQs).

RESEARCH QUESTIONS

Research Questions

RQ1 | Which machine learning models are
predominantly applied in research
focused on diagnosing epileptic seizures?

RQ2 | Which  machine learning  models
demonstrate the highest accuracy in
classifying EEG data for seizure
detection?

RQ3 | What types of techniques for extracting
features are employed in these studies,
and what specific features are extracted
from the EEG signal?

RQ4 | What are the strengths and weaknesses of
different machine learning algorithms?

These research objectives and questions can guide the investigation into comparing machine
learning models for classifying EEG data, focusing on achieving high accuracy and minimal latency in
seizure detection.

Search Results and Assessment of the RQs

Various widely known data sources and datasets were gathered and analyzed, alongside feature
extraction and classification methods. Initially, 25 research papers were sourced online from diverse
data repositories. Most of the research findings, where classifiers such as SVM, KNN, and RF were
applied to detect seizure and non-seizure events using the dataset from Bonn University, show that the
accuracy is more than 90%.
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The chosen 25 articles were scrutinized and evaluated to thoroughly assess each research
question. Table 2 presents the results of research questions’ assessment.

Assessment of RQs

RQ1 | The most used classifiers in the literature
are: Random Forest (RF), Support Vector
Machine (SVM), K-Nearest Neighbor
(KNN), Artificial Neural Network (ANN).

RQ2 | The machine learning model which
demonstrates the highest accuracy in
classifying EEG data for seizure detection
was SVM (achieved minimum 86.83% and
maximum 100% accuracy) [6]

RQ3 | Time-frequency features, Power, mean,
kurtosis, absolute mean standard deviation,
skewness, Time-frequency, Line length
features were extracted in most of the
research papers [6]

RQ4 | While SVM is a powerful tool for EEG-
. based seizure detection, its performance
depends on carefully selecting parameters
and kernel functions, and it may only
sometimes provide a straightforward
interpretation of results.

KNN offers simplicity and flexibility, but
its performance depends on careful tuning
of parameters and consideration of dataset
characteristics such as size, noise, and
feature relevance.

ANNs offer promising capabilities in
capturing complex patterns and
automatically learning relevant features.
However, their effectiveness depends on
careful model design, training with
representative datasets, and addressing
complexity, interpretability, and
computational requirements challenges.

DATA ANALYSIS

This section commences by detailing and justifying the data utilized in the investigation. It
proceeds to discuss the selection of EEG channels, followed by an elucidation of the feature extraction
process. The final two subsections encompass the performance metrics employed in the study and
elaborate on the classification methodology.

Data

The database used in this study is the publicly available EEG Data collected by the researchers
Andrzejak RG, Lehnertz K, Rieke C, Mormann F, David P, and Elger CE. The data containing five
groups labeled A-E, each comprising 100 individual EEG segments lasting 23.6 seconds, were
assembled for the research. These segments were chosen and extracted from continuous multi-channel
EEG recordings after a visual examination to detect any artifacts. Groups A and B were segments
extracted from surface EEG recordings conducted on five healthy volunteers using a standardized
electrode arrangement. The volunteers were relaxed and awake, with their eyes open (group A) and
closed (group B), respectively. Groups C, D, and E were sourced from the EEG database of pre-
surgical evaluations. EEGs from five patients were chosen, all of whom had attained complete seizure
control following the removal of one of the hippocampal formations, which was, therefore, accurately
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identified as the epileptogenic area. Segments in group D were recorded from within the epileptogenic
area, while those in group C were from the hippocampal formation on the opposite hemisphere of the
brain. Sets C and D exclusively comprised data recorded during seizure-free intervals, whereas set E
solely included seizure activity. In set E, segments were chosen from all recording sites showing ictal
activity. All EEG signals were captured using a uniform 128-channel amplifier system, employing an
average standard reference and excluding electrodes with pathological activity (in sets C, D, and E) or
significant eye movement artifacts (in sets A and B) [9].

Exemplary EEGs are depicted in Fig. 1. MATLAB was utilized to interpret all the files from the
EEG dataset.

TR TR R i, [

Exemplary EEG time series (manually taken)
Data Preprocessing
The original EEG data comprised five sets (designated as Sets A through E), each consisting of
100 EEG segments, each composed of 4097 sample points. Fig. 2 displays the visualization of the
EEG signal for set A (non-seizure). Fig. 3 illustrates the visualization of the seizure EEG signal.
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Feature Extraction and Selection

After importing into MATLAB, the dataset (A-D) underwent a conversion into a two-
dimensional table format. This table encompassed a collective count of 400 segments, identified as X_i
where i € [0, 499], arranged in rows. Each individual sample point within these segments was
designated as Y_j with j € [0, 4096], structured across the columns. Fig. 4 illustrates segments X 1 to
X_399depicting 'non-seizure’ signals, and Fig. 5 shows segments X_400 to X_499 with for 'seizure'
signals (dataset E).

Table visualization of the 400 (A-D) non-seizure signals

Table visualization of the 100 (E) seizure signals

Wavelet Transform is a mathematical transform used in signal processing and data analysis to
decompose a signal into components at different frequencies and scales. Unlike traditional Fourier
transform, which decomposes a signal into sinusoids of different frequencies, wavelet transform uses
wavelets, which are mathematical functions localized in both time and frequency domains.

Applying the Wavelet Transform (WT) enables the analysis of physiological signals
characterized by irregular patterns, such as impulses occurring at different points within the signals.
WT can represent EEG sub-bands by combining scaled and shifted versions of the original wavelet in
a weighted sum, preserving information and energy. This research used Discrete Wavelet Transform
(DWT) for a practical time-frequency analysis [10].

The Discrete Wavelet Transform (DWT) breaks down signals that vary over time into different
frequency bands, each with its level of detail. This is achieved using a specific wavelet function,
denoted as y(t), which can be adjusted in scale and position using scaling parameter a j = 2”j and
translation parameter b_(j,k) = 27jk. The DWT of a signal is then defined as follows:

t—2/k

DWT(j,k)z\/ﬁf:x(t)np( “)dt (1)

where DWT(j, k) is the wavelet coefficients, k shows the location, and j is used for the level of
decomposition. DWT breaks down a signal into two components: a smoothed version (low pass signal)
obtained through a scaling function and a detailed version (high pass signal) using a wavelet function.
This process involves iteratively decomposing the low pass signal using the same scaling and wavelet
functions until the desired level of decomposition is reached [11]. The structure of this decomposition
in a DWT is illustrated in a decomposition tree in Fig. 6.
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During the initial stage of the DWT, the signal undergoes simultaneous filtering through low-pass
(LP) and high-pass (HP) filters, with the cutoff frequency set at one-fourth of the sampling frequency.
The resulting outputs are the approximation (A1) and detail (D1) coefficients for the first level. These
output signals, which possess a frequency bandwidth equivalent to half of the original signal, can then
be down-sampled by a factor of two by the Nyquist rule. This process can be iterated for the first level
approximation and detail coefficients to obtain subsequent level coefficients [10].

This study performed a multi-level wavelet decomposition using the wavedec2 function
(MATLAB) for each EEG segment as data was converted to 2D table format. A suitable mother
wavelet (db4) and a 5-level decomposition based on the frequency content was employed to extract five
physiological EEG bands, encompassing delta (0—4 Hz), theta (4-8 Hz), alpha (8-13 Hz), beta (13-30
Hz), and gamma (30-60 Hz) and they were labeled as D1, D2, D3, D4, D5 (detail coefficients). The
final approximation coefficient was marked as A5. Fig. 7 depicts the visualization of these detail
coefficients (D1-D5).
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Once the decomposition process is complete, multiple matrices related to different levels and
orientations, namely horizontal, vertical, and diagonal details, are gathered. Various statistical features
are extracted from these matrices, including minimum, maximum, mean, median, standard deviation,
root mean square, skewness, and kurtosis.

Since multiple features from multiple levels were extracted, they needed to be aggregated into a
feature vector for each EEG segment. Features were derived from the wavelet coefficients in each of the
five sub-bands, resulting in a total of 40 features (10 features per sub-band) as the detail coefficients
(D1, D2) were removed, leaving only three detail coefficients (D3-D5) and one approximation
coefficient (Al).

With potentially hundreds of features, selecting the most relevant ones is essential. The minimum
redundancy maximum relevance (MRMR) method was helpful in the feature selection process; the
heatmap visualized the results of this feature selection technique. A heatmap can be helpful in
visualizing the correlation between features and their importance. Functions heatmap() and corrcoef()
were used on MATLAB to list the features on both axes, and the color intensity represented the degree
of redundancy or relevance. Fig. 8 illustrates the heatmap displaying the correlation between the
features. The color intensity represents the degree of correlation between pairs of features, with darker
colors indicating stronger correlations.

This visualization helped me understand the relative importance of different features in a dataset
and the relationships between them. Features such as minimum, maximum, standard deviation, and
mean exhibited strong correlations with each other, while there was a weak correlation between other
features.
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The feature correlation heatmap
Wrapper-based feature selection is a method that involves selecting subsets of features and
evaluating them. The selection process is determined by the search strategy, while the effectiveness of
each feature subset is evaluated based on the choice of classifier. In order to achieve successful
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wrapper-based feature selection, it is crucial to combine a suitable search strategy with an effective
classifier. This study utilized the Particle Swarm Optimization (PSO) algorithm as the search strategy,
in combination with classifiers such as SVM, KNN, and RF, for prediction.

Particle Swarm Optimization (PSO) is a computational method that optimizes a problem by
iteratively trying to improve a candidate solution regarding a given quality measure. It solves a problem
by having a population of candidate solutions, here dubbed particles, and moving these particles around
in the search space according to simple mathematical formulae over the particle's position and velocity
(Equation (2) and Equation (3)). The velocity update is influenced by the particle's best position (the
best solution found so far) and the global best position (the best solution found by any particle in the
swarm). These updates encourage particles to explore new search space areas while exploiting known
reasonable solutions.

The algorithm iterates, updating the positions and velocities of all particles at each step. This
process repeats until a stopping criterion is met, which could be a maximum number of iterations, a
convergence threshold, or when there is no significant improvement in the global best solution.

vi(t+1) =wxv; X (t)+ ¢, Xrand() — x;(t)) + ¢, X rand() X (gBest — x;(t))
)

xl-(t + 1) = xl-(t) + 'Ul'(t + 1) (3)

where v;(t) is the velocity of particle i at time step (t), x;(t) is the position of particle i at time
step t, pBest;(t) is the best position of particle i so far, gBest;(t) is the global best position, w is the
inertia weight, c;and c, are the cognitive and social parameters, and rand() generates a random number
between 0 and 1.

In the process of feature selection, particles are utilized to represent possible solutions to the
feature selection problem. In this context, a particle's position in the search space represents a
combination of features from the dataset. The position of each particle can be encoded as a binary
vector, where each element of the vector denotes the presence (1) or absence (0) of a feature in the
subset.

A discrete binary variant of PSO (BPSO), according to the authors in [12], could resolve
optimization situations in discrete domains. The difference between BPSO and the classic PSO is that
the velocity update rule is still the same for the variables x;4, P4, and P4, but they can only contain
binary values of 0 or 1. As such, the velocity now represents the probability that a particle in the
position vector will have a value of 1. Equation (4) is used in BPSO to modify the particle's present
position by applying the probability value T (V1) that is obtained from Equation (5).

x(t+1) = Jllfrand <S(v(t+1)

0 Otherwise
(4)
1
Sw(®) == ©)
where rand is a random number rand € [0, 1], and S(v(t + 1)) is the sigmoid function.

The swarm algorithm searches for a feature subset that optimizes the model's performance while
minimizing the number of features. The algorithm evaluates the fitness of each particle based on an
objective function that measures the quality of the selected features. The function uses Equation (6),
which is influenced by previous research (referenced as [13]), to assess the performance of a classifier
when those features are used. In this way, the algorithm strives to strike a balance between accuracy and
model complexity:

fitness = a * E,. +f8 *x—; (6)
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where o is a value ranging from 0 to 1, and g, calculated as 1 - «, signifies the significance
(balance) between the error rate of classification performance, representedas  E, = 1 - Accuracy, and
the size of the feature subset (N;) relative to the total number of features (Ny).

The classifier chosen in a wrapper-based approach can have a significant impact on the feature
selection outcome. ldeally, the classifier used in the feature selection phase should be intended for use
in the final model, as the goal is to select a feature subset that optimizes its performance. However,
sometimes a simpler or faster model is used for feature selection due to computational constraints.
Standard classifiers can be found in Table 3.

CLASSIFIERS
Classifier’s Classifiers as Predictors
name
Support Useful in situations where there
Vector are  more dimensions than
Machines samples and in high-dimensional
(SVM) settings.
Random Useful  for  capturing the

Forests (RF) | importance of features directly as
part of their training process,
making them a natural choice for

wrapper methods.

Artificial Although computationally
Neural intensive, they can be highly
Networks effective, especially for complex,
(ANN) non-linear relationships in the
data.
K-Nearest A simple, lazy-learning
Neighbors algorithm that can be used when
(KNN) the intuition of feature interaction

is straightforward.

EXPERIMENTAL RESULTS

This section shows the outcomes of applying different machine-learning models to the previously
stated EEG dataset. The models were evaluated based on their accuracy, precision, recall, F1-score, and
area under the receiver operating characteristic curve (AUC-ROC). A training set (20%) and a test set
(80%) of the dataset were separated. A 10-fold cross-validation was carried out during the training
process to guarantee the models' resilience.

Accuracy, Precision, Recall and F1-Score

The metric Accuracy, often employed for evaluation, represents the percentage of accurate
predictions to the overall count of cases. It will serve as a basis for comparison against outcomes
derived from the principal reference. Accuracy has long been the predominant metric for empirical
evaluation. However, relying solely on Accuracy as a measure becomes problematic within the branch
of datasets where class distribution is uneven. This is due to its inability to recognize the proportion of
correctly identified instances across different classes, potentially leading to misleading interpretations of
the outcomes in datasets with class imbalances.

Moreover, the class that occurs least frequently in practical scenarios holds the most significance.
In such cases of imbalance, inaccuracies in predicting the minority class barely affect the overall
accuracy metric, rendering it insufficient for a nuanced assessment [14]. Consequently, alternative
metrics, more apt for evaluating performance in scenarios of binary classification with imbalanced

classes, were also considered.
TP+TN

TP+TN+FP+FN (7)

Accuracy =
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Precision is the ratio of correctly predicted positive instances to all the optimistic predictions. It
demonstrates the model's ability to identify the positive class accurately and reflects its capability to
forecast positive instances with precision.

TP
TP+FP

Precision = (8)

Recall, often called sensitivity or the valid positive rate, measures the proportion of accurately
identified positive instances. It quantifies the extent to which models correctly predict positive cases
from the entire pool.

C)

The F1-Score or F-measure is the harmonic mean of precision and recall metrics.

precision+recall

Model Performance
The four machine learning models’ (SVM, KNN, RF, ANN) respective performances are
summarized in Table 4.

PERFORMANCE METRICS OF ML MODELS
Mod | Accur | Precis | Rec | F1- | AU

el acy ion all Scor | C-
e RO
C

SV ]193.6% |86.96 |80.1 |83.3 |0.97
M % % 3% |3

KN [92.8% | 79.17 |82.6 |80.8 | 0.95
N % 1% |5% |0

RF 952 913 |84% |87.5 | 0.98
% % % 1

AN |94.4% | 86.96 |83.3 [85.1 |0.96
N % 3% |1% |8

The Random Forest (RF) model outperformed all other metrics, particularly accuracy and AUC-
ROC. This indicates that it has a superior ability to differentiate between seizure and non-seizure
events. The Support Vector Machine (SVM) and Artificial Neural Network (ANN) models also
performed well. However, the K-Nearest Neighbors (KNN) model had the poorest performance, which
could be due to its sensitivity to the dataset's imbalanced nature and noise.

Table 5 displays the confusion matrix for the RF model, which had the highest accuracy. The
matrix indicates the number of True Positives (TP), True Negatives (TN), False Positives (FP), and
False Negatives (FN).
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PERFORMANCE METRICS OF RF MODEL

RF model Predicted Predicted
Non- Seizure
Seizure

Actual Non- | 98 2

Seizure

Actual 4 21

Seizure

The high values of TP and TN indicate that the RF model is proficient in identifying both seizure
and non-seizure events with minimal misclassifications.
The confusion matrices for the SVM, KNN, ANN models, are presented in Table 6, Table 7, and

Table 8.
PERFORMANCE METRICS OF SVM MODEL

SVM model Predicted Predicted
Non-Seizure Seizure

Actual Non- | 97 3
Seizure
Actual Seizure |5 20

PERFORMANCE METRICS OF KNN MODEL

KNN model Predicted Predicted
Non-Seizure Seizure

Actual Non- | 97 5
Seizure
Actual Seizure | 4 19

PERFORMANCE METRICS OF ANN MODEL

ANN model Predicted Predicted
Non-Seizure Seizure

Actual Non- | 98 3
Seizure
Actual Seizure | 4 20

The SVM and KNN models successfully identified 97 of the 100 non-seizure cases. Nevertheless,
the SVM was superior in identifying 'seizure’ cases, with only three misclassified instances. It is critical
to acknowledge that in medical and healthcare applications, the cost of false negatives is typically
higher than that of false positives. This is particularly relevant in detecting EEG anomalies, where a
false positive may lead to an unwarranted alert for a 'non-seizure' episode, but incorrectly categorizing a
'seizure’ event as 'non-seizure' could have more severe consequences.

As shown in the results heatmap in Figure 9, ANN was the second most accurate, achieving a
94.4% accuracy rate. Interestingly, the SVM and KNN classifiers exhibited comparable performance.
Delving deeper into the data, as represented in confusion matrices, we observe the commendable
precision of both SVM and ANN in classifying 'non-seizure' instances. The importance of minimizing
false negatives, which implies maximizing the recall score, cannot be overstated in EEG anomaly

89



MexnyHapoaubiil Hayu bl xxypHa1 AKAJIEMUK Ne 2 (253) 2024 r.

detection scenarios, where the objective is to detect actual 'seizure’ episodes reliably to facilitate prompt
intervention. The compiled data revealed that most classifiers achieved a high recall score of 84%,
denoting a substantial ability to detect actual 'seizure’ events. Meanwhile, the precision scores indicated
that when the model predicted a seizure', it was accurate 79-91% of the time.

Accuracy 0930888 0928 0944 [

Precision 0,869 0,913 0,791 0,869

Recall 0,801 0,84 0,826 0,833 C

F1-Score 0,833 0,875 0,808 0,851

Auc-Roc [NGSEE o981 INGISSRNN006E (
SVM RF KNN ANN

The results heatmap of all models

Regarding the F1 Score, the RF classifier achieved the most harmonious balance between precision
and recall, registering a score of 87.5%. Generally, an AUC value exceeding 0.9 is considered
significant. The attained AUC scores further suggest that there's a 96% to 98% probability that the
model will accurately differentiate 'seizure’ from 'non-seizure' events in EEG segments.

Discussion

The RF model's performance can be attributed to its ability to capture spatial dependencies in EEG
data through its convolutional layers. The ANN model also demonstrated excellent performance
because of its ensemble learning strategy, which mixes several decision trees to increase the model's
generalizability. The SVM and KNN models performed well, but their inability to capture spatial and
temporal features as effectively as RF may have limited their performance. The KNN model's lower
performance suggests it may only be suitable for high-dimensional data like EEG signals with
significant feature selection and dimensionality reduction.

Conclusion

The study found that Random Forest is the most effective model for EEG-based seizure detection,
closely followed by ANN, SVM, and KNN. When selecting a model for practical applications, it is vital
to consider the trade-off between performance and computational efficiency.

To summarize, this study introduced a framework based on machine learning for identifying
epileptic seizure events from EEG data. The model adeptly leveraged discrete wavelet transform
analysis to extract meaningful features from the raw EEG signals while concurrently mitigating noise
and artifacts that typically complicate feature extraction. Initial feature selection reduced data
dimensionality, leading to notable performance and computational efficiency enhancements. The RF
classifier achieved an impressive accuracy of 95.2%, with precision and recall at 84% and 87.5%. This
methodology not only promises to lessen the significant clinical burden on neurologists but also paves
the way for prompt seizure intervention, perhaps enhancing the quality of life and outcomes for patients
in medical settings. Future work will explore integrating these models into real-time seizure detection
systems.

While the proposed model shows promise, there are certain limitations to consider.

The model demonstrates promising results in prototype form but faces challenges in consistent
reproducibility within clinical settings. Epileptic seizure (ES) prediction is primarily complex due to its
multiscale nature and significant dependence on individual patient profiles.

The manifestation of seizures can vary widely, with patients exhibiting distinct features and
biomarkers.

The varied nature of seizures presents an obstacle to the performance of the ES detection model.
Therefore, it is critical to develop machine learning models that can withstand the diversity of epileptic
seizures, which requires a more nuanced comprehension of the underlying causes of seizures, their
origins, and spreading methods.

Suggestions for advancing the field of epileptic seizure detection include enhancing the capability
to use real-time monitoring to identify the beginning of seizure episodes. The incorporation of wearable
electroencephalogram (EEG) sensors linked to smartphones and the Internet of Things for continuous
monitoring has the potential to significantly enhance machine learning models' forecasting accuracy.
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Currently, neurologists label EEG data manually, a process that is both time-intensive and expensive.
Optimizing the EEG data annotation process is, therefore, vital.

10.

11.

12.
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14.
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USING DEBATES TO IMPROVE STUDENTS' SPEAKING SKILLS

blovipvic Hypait CepikKpi3bl
Kaszaxckuu nayuonanvhwiil ynusepcumem umenu Anv-Papadbu

Abstract

In language instruction, the development of speaking abilities is essential, and integrating
discussions into the curriculum can be a successful educational approach. This research paper
investigates how discussions affect students' speaking abilities, such as confidence, fluency, and
critical thinking. The advantages and difficulties of implementing discussions in educational settings
are explored through an extensive study of empirical research and a thorough assessment of pertinent
literature. The results imply that discussions provide a lively and engaging means of improving
students' oral communication skills. In particular, debates give students the chance to practice speaking
freely, enhance their pronunciation, and increase their vocabulary in a controlled and encouraging
setting. Furthermore, by challenging students to conduct in-depth research, assess the validity of the
evidence, and formulate reasoned arguments, debates help students develop their critical thinking and
argumentation skills. Additionally, as debates provide students practice and confidence via repetition,
they might help them overcome the fear that comes with public speaking.

Notwithstanding certain obstacles, including the possibility of heightened tension and the
requirement for cautious moderation, research indicates that discussions can be an efficient means of
fostering proficient communication abilities. In order to prepare students for academic success and
real-world communication, this study emphasizes how crucial it is to incorporate arguments into
language teaching.

1. Introduction

Effective speaking is a fundamental talent that has a big impact on success in the classroom, at
work, and in personal life. Strong speaking abilities are crucial for language learning because they
cover a wide variety of competences, such as fluency, coherence, pronunciation, and the capacity for
meaningful conversation. The emphasis on reading, writing, and grammar in traditional language
teaching approaches may not fully address the requirement for active oral communication practice,
despite their importance. The use of debates in the classroom is one of the creative ways that this gap
calls for the development of speaking abilities.

In educational settings, debates have a long history that is based in the principles of classical
rhetoric. They are organized debates for or against certain propositions, in which participants must
react to opposing arguments in addition to putting up their own. Debates are an effective technique for
involving students and improving their speaking skills because of their competitive and participatory
style.

Including discussions in the curriculum has a number of educational advantages. First of all,
because they have to gather information, create cogent arguments, and foresee counterarguments,
debates force students to do a great deal of study and apply critical thinking skills. Through this
process, they get a deeper comprehension of the material and enhance their capacity for quick thinking.
Second, debates provide students a chance to practice speaking spontaneously, which is essential for
improving their coherence and fluency. Students who regularly participate in debates gain confidence
and comfort speaking in front of an audience and explaining their ideas coherently.

Furthermore, debating can greatly boost pupils' self-esteem and lessen their fear of public
speaking. Students can practice and improve their speaking abilities in a safe atmosphere because
debates are structured and include peer and instructor help and feedback. Repeated practice can
eventually boost confidence and make people more eager to engage in additional speaking-related
activities.
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But there are drawbacks to using arguments in language instruction as well. The competitive
nature of discussions may scare some students, which could cause them to become more anxious and
reluctant to engage. In order to keep discussions civil and productive, rigorous preparation and
moderating are also necessary. To ensure that every student gains from the activity, teachers must set
clear expectations and offer encouragement, regardless of the students' prior speaking skills or
confidence levels.

Through a review of pertinent research and an analysis of empirical data, this paper seeks to
investigate the effect of debates on students' speaking abilities. It will go over the advantages of
debates as a teaching technique, such as increased confidence, fluency, and critical thinking. The
article will also discuss the difficulties in holding discussions and provide suggestions for their
successful use in the classroom. Teachers can create a dynamic and participatory learning environment
that equips students for effective communication in a variety of real-world circumstances by including
debates into language education.

2. Literature Review

2.1 Importance of Speaking Skills

Speaking is a fundamental language learning skill that is necessary for success in the classroom,
on the job, and in personal life. Speaking requires both linguistic proficiency and social interaction
abilities because it is a productive skill that involves interaction and the transmission of information,
according to Harmer (2007). Improving one's speaking abilities can result in increased academic
success, self-assurance, and effective communication.

2.2 Debates in Educational Contexts

Since the days of classical rhetoric, debates have been used in teaching. They entail organized
debates on certain subjects, where participants must present arguments in favor of their positions and
refute those of others. Debates, according to Freeley and Steinberg (2009), improve research abilities,
critical thinking, and the capacity to create well-reasoned arguments. Furthermore, debates foster a
lively, competitive atmosphere that inspires students to take an active role in their education.

2.3 Benefits of Debates in Language Learning

Numerous research demonstrate the benefits of utilizing discussions to hone speaking abilities.
According to Krieger's (2005) research, discussions improve verbal fluency and coherence. They give
kids a place to practice speaking freely, get better at pronouncing words correctly, and increase their
vocabulary. Debates also promote attentive attention and the capacity for appropriate response, two
skills that are essential to good communication.

3. Methodology

Using a qualitative methodology, the impact of arguments on speaking abilities is examined
through an analysis of previous research and empirical studies. Information was gathered from books,
academic journals, and instructional reports. The investigation focuses on the results of adding debates
to language classes, pointing up advantages as well as difficulties.

4. Analysis and Discussion

4.1 Enhancing Fluency and Coherence

Debates foster fluency and coherence in pupils by requiring them to think rapidly and express
their ideas coherently. Students gain confidence in their ability to communicate freely via frequent
practice, which is crucial for communication in everyday situations. Research findings, like those by
Goodwin (2003), indicate that students who participate in discussions exhibit a notable enhancement in
their capacity to communicate clearly and concisely.

4.2 Developing Critical Thinking and Argumentation Skills

Developing logical arguments and using critical thinking are necessary during debates. Students
are expected to conduct in-depth study, assess the validity of the evidence, and foresee objections.
Their comprehension of the subject matter is deepened and their analytical abilities are strengthened by
this process. Bellon (2000) asserts that debates assist students in honing their critical thinking and
persuasive argumentation skills.
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4.3 Building Confidence and Reducing Anxiety

Debates offer students a controlled setting where they may practice and build confidence in
public speaking, even if it can be frightening for many. Regular exposure to public speaking settings
gradually lowers nervousness and increases confidence. Students who participate in debates are more
inclined to participate in class discussions and other speaking exercises, according to Harmer (2007).

4.4 Challenges and Considerations

Debates have many advantages, but there are also drawbacks to take into account. The
competitive aspect of discussions may scare some students, making them anxious and reluctant to
engage. Furthermore, rigorous moderating is necessary to guarantee polite and productive speech
during discussions. To ensure that every student gets the most out of the activity, teachers need to give
clear instructions and encouragement.

5. Conclusion

Debates provide a diverse method to enhancing students' speaking abilities in language
instruction. Many language and cognitive advantages that are essential for good communication are
fostered by debates. By engaging in debates, students gain fluency, coherence, and the capacity to
explain their opinions clearly and convincingly. Debates offer a unique opportunity to practice
spontaneous speaking, improve pronunciation, and increase vocabulary due to their structured yet
dynamic character.

Furthermore, debates force students to conduct in-depth research, exercise critical thinking,
compile and assess evidence, formulate reasoned arguments, and foresee objections. Their
comprehension of the material is expanded through this process, which also improves their analytical
and persuasive abilities, which are useful outside of the language classroom. Students learn to think
quickly and reply eloquently to opposing ideas in a debate setting, which helps them become even
more skilled communicators.

Students' increased confidence and decreased fear of public speaking are two other important
benefits of utilizing debates in the classroom. Students are able to overcome their worries and gain
confidence in presenting their thoughts in front of an audience since arguments are repetitious and
helpful. Their general academic and personal growth may benefit from their increased engagement in
class discussions and other speaking activities as a result of their enhanced self-assurance.

Nonetheless, there are certain difficulties in implementing debates in the classroom. The
competitive nature of discussions may first intimidate some students, which can increase anxiety and
make them reluctant to participate. Therefore, in order to guarantee that every student may gain from
the activity, educators must provide a welcoming and inclusive environment and offer clear
instructions and helpful criticism. To preserve a courteous and constructive discourse, teachers must
carefully plan and supervise arguments, quickly and effectively resolving any concerns that may
develop.

To sum up, debates are an effective teaching tool that help students improve their speaking
abilities in language classes. Debates help in critical thinking, confidence building, and persuasive
argumentation in addition to language acquisition. Debates, when implemented thoughtfully and
supported appropriately, have the potential to revolutionize language learning by equipping students
with the necessary skills for both academic success and personal development, as well as preparing
them for communication issues in the real world. Teachers are encouraged to incorporate debates into
their lessons because they can foster adept and self-assured speakers in a dynamic and participatory
learning environment.

Educators who embrace the use of debates can help students succeed in the globalized world by
providing them with the tools they need to negotiate the challenges of communication in a variety of
circumstances.
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BYJITTBIK KBI3METTEPIEI'TI KEHEUTIITEH MAKCATTHI INABYBLIIAPIBI
(APT) AHBIKTAY K9HE AJIIBIH AJ1Y YJIT'TVIEPI MEH 9IICTEPI

Konycoea Ilepuzam

Kipicne

BynTThl TeXHONOTHsUIApIbl KONIAHYABIH KapKbIHIBI ©CYyIMEH KHOEpKayilCIi3[iK Macenenepi
©3eKTi 06011a Tycyne. BYITTBIK KbI3METTEp ayKbIMIBLIBIK, HKEM/ILTIK )KOHE YHEMIUTIK CUSKTBI MaHbI3IbI
apTHIKIIBUIBIKTAPABl YCHIHA/ABI, OyJI onapiasl OM3HEC IMeH KeKe MaiAalaHyIlbulap YUIH TapThIMIbBI
ereni. JlereHMeH, OCBl apTHIKIIBUIBIKTaPMEH KaTap OYITTBIK KbI3METTep KypZesi MaKCcaTThl
mabysuinapasiH (Advanced Persistent Threats, APT) HbicaHachIiHa aifHaabI.

Keringipinren Mmakcartel malysuigap (APT) 3amanaym OyATTBIK HHGpaKypbUIBIMAApFa €H
MaHbBI3IbI KayinTepain 0ipi 6ombin Tadeimansl. APT Kynust akmaparka KoJl )KeTKi3y HeMece KyHenepain
KAJIBIITHI )KYMBICBIH Oy3y YIIiH Oenrini Oip yilbiMFa HeMece KbI3METKE Y3aK Mep3iM/Ii KOHE MaKCaTThl
ocep eTyMeH cumarTaiaabl. bys maldysuimap Kypaeni )KoHe Kell JICHrei1i 0obin Tabbuiasl, kKeOiHece
y3aK yakbIT OObl aHbIKTaAMail Kanaabl, Oyl malybuljaylibuiapFa €H a3 aHbIKTay KaylmiMeH o3
MaKcaTTapblHa KEeTyre MyMKIHAIK Oepesi.

byn makanaHblH MakcaTbl - OYJITTBHIK KbI3METTEpAET KEHEHTUIreH MaKcaTThl IalybUiaapibl
(APT) ambIKTay >K0HE ajjAbIH aly yiariiepi MeH omictepin 3eprrey. 3eprrey APT maGysiinapbiHbIH
cUmarraMaiapbl MEH Ke3eHAEpiH 3epTTeil »oHe KolTaHOara Heri3eireH, MiHe3-KYIBIK >KOHe
MAalIMHAIIBIK OKBITYFa HETI3JIENreH OICTepli Koca, O0ap aHbIKTay Yiriiepin tanmmaiabl. CoHmaii-ak
KeliapallblK KajdkaHaap, eHyal oonasipmay kyienepi (IPS), ynken nepekrep Tangaybl jkKoHE MiHE3-
KYJIBIK TaJAaybl CUSIKTHI I1a0YbUIIAPIBIH aJIbIH allydbIH OpTYPJIl 9ICTEPiH NMaigalaHy TalKbUIaHa b

APT maOysingapbiHad OYITTHIK KbI3METTEPJIIH KayilCI3AITiH KaMTaMachl3 €Ty TEXHUKAJBIK
mapaiapasl 12, YHABIMIACTBIPYUIBIIBIK ACTEKTUIepai 1€ KaMTUTBIH KEUIeHMl TOCUIAI KaKeT eTelli.
Maxkanana APT maOybuiiapblH aHBIKTAy JKOHE aJIIbIH aylyJarbl 0ap KEMIIUTIKTEp MEH KUBIHJBIKTap
TajlaHa/bl, COHai-aK OChI cajla/iarbl 9pi Kapail 3epTTey OarbITTapbl YChIHBIIA/IbI.

TexHonmorusutapaplH JKbUIIAM  JaMBII  KeJie JKaTKaHbIHA JKOHE OWITTHIK —KBI3METTepIi
naiilananymsliap CaHbIHBIH apTyblHa OailIaHBICTBl OJApAbIH KAyiNCI3[IriH KaMTaMachl3 €Ty
seprreymiuiep MeH IT mamanmaper yiniH Oackimabikka aviHamyna. [llaOysuigapibl aHBIKTAy KoHE
aJIJIBIH aJly O/IICTEPIH YHEMI XKeTULIIPIN OTHIPY, XKaHa KayinrTepre OeiiMenny sxoHe YibIMIap apacblHaa
kuOepKayinTepiH 0apiayblH Oeticy CeHIMII kKoHe Kayilnci3 OYJITTHIK HHGPaKypbUIBIMIAPIbI KYPYIbIH
KinTi Oonbin TaObutagel. Ochkl Typrbioa Oyl Makana Kypaendi MakcarThl malybuigap >KarnaibiHIa
OYJITTBIK KbI3MET KHOEpKayiNCI3[iK TEeXHUKACBIHBIH arbIMAAFbl KYHIH jKOHE OoJlallakTarbl JaMybIH
TYCIHyT€ MaHBI3/IbI YJIeC KOCa/Ibl.

Kerinaipinren makcarTsl madybuigapra moiy (APT)

Keringipinren makcartsl mabysuigap (APTs) kubepraOybuigapaslH €H Kypaenli KoHe KayilTi
TypJiepiHiH Oipi 606 TaObUTaAEI. Onap KeOiHece KYIHS aKImapaTTsl ypiay Hemece HHPPaKyphUIbIMFa
3USH KeNTIpY MaKCaTbIH/IA K0IpICHYILIHIH KeJiIepl MeH KyHelepine y3aKk Mep3iM/i JKoHe JKachlpbIH
KOJ JKeTKizyre OarbITTasiFaH. by malysuigapisl ofeTTe MeMJIEKeTTep Hemece 1pl yilbiMaap
Kap>KbUTaHIbIPAThIH KaKChl YHBIMIACTHIPBIIFAH Ma0ybUIay IbIIapAbIH TOTITAPHI JKaCal Ibl.

AIIT cunmarramacsl %oHE OJIap/IbIH epeKIIeNIKTepl

Kerinnipinren makcartsl madysiiaap (APT) noctypni kubepialysinaapaan (GokycranyblHAaa,
Y3aKTBIFbIHAA KOHE KYpPACNUIriHAe epekiueneneni. byn malypuigap skorapbl TalbIHIBIKIIEH Ky3ere
achIpblIaIbl, OipHEIIe Ke3eHI KaMTH/IbI ’KoHE KYpOaHHBIH KeJiepl MeH Kyienepine y3aKk Mep3imai
KOJI JKeTKi3yre 6arpiTTanFad. APT Heri3ri MyMKiHAIKTepiHEe MbIHAJIAp KaTa lbl:

* ¥zak wmepsimai: AIIT aitmap Hemece TinTi JKbUIAap OOWBI KalFacybl MYMKiH, Oy
malybUIIayIblIapra  SKOOIpJACHYIIIHIH JKYHENepiH MYKHIT TEKcepyre JKOHE 63 OpeKeTTepiH
KocrapIiayra MYMKIHJIIK Oepeti.
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* Makcartel: APT ke0iHece KOMMEpUMSUIBIK KyNHsIap, 3UATKEPIIK MEHIIIK HeMmece
MEMJIEKETTIK KYIUsIap CUSIKTBI KYIHs aKIapaTThl ally MAaKCaThIH/IA apHaiibl YiHbIMIapFa HEMECe JKeKe
TyJIFanapra OarbpITTaJIFaH.

» Kypneni xone xen neHreimi: APT OipHeme ke3eHIi KaMTHIbI JkKOHE (UIIUHT, OCAJJIBIKTHI
naiinanany, 3usHAB OarnapiaaMaiapabl OpHATY JKOHE JepeKTepAl SKCHUIBTPALUSIIAY CHIKTBI PTYPIi
madybUT OICTEPIH MaiigaIaHa b,

APT onicrepi MeH KaiaMaapbl

APT malysuiaapsl OipHEIIe HET13T1 Ke3eHISPICH OTeIi:

1. bacrankel wHuIbTpanms: byl ke3eHme maldyspUiaaymibiap >KOO0IpIEHYIIIHIH JKyiHeciHe
OacTanKbl KOJI JKETKi3yre ThIpbicaabl. byraH GUIMUHTTIK madysuiaap, OaraapiaaMaibiK )KacaKTaMa1aFbl
OCAIIBIKTAP/IbI MAKIaTIaHy HEMece QJICI3 KYIUs Co37epl MaigaiaHy apKbLIbl KOJ KETKi3yre 00abl.
Mpiicansl, madybuIIaynibuIap albuIFaH Ke3/1e KyHhere Kipyre MyMKIiHIIK OepeTiH 3usHIbl OaFaapiama
Oap Tipkemeci 6ap (GUITUHTTIK TEKTPOHIBIK MMOIITAHBI XKiOepe aiabl.

2. BipikTipy: KON >XETKI3TeHHEH KeWiH MmalybUiaylibliap jKyhene KaTbICyAbl cakTay YIIiH
KypaJimapasl opHaTaabl. byraH O3KAOpiiapibl OpHATY, JKACBIPBIH TIPKEITUIEPAl Kacay HeMmece Oap
Oackapy KypalJapblH MaiiiaigaHy Kipyl MyMKiH. byn ke3enne xyiere Koil KeTKizy MYMKIHAITIH
OapbIHINA Y3aK CaKTay YIIiH aHBIKTaJIMaFraH KYHe Kajy MaHbI3/IbI.

3. bapnay: maOybuigaymbuiap KyHABI AepEKTEpai HeMece KOChIMINA OCANbIKTapbl Taly YIIiH
XKOO1pICHYIIIHIH 1MIKi JKyHenepi MeH Kemiiepin 3epTrer 6acraiinbl. Onap jkeniHi ckaHepiey, TpadukTi
TOKTaTy >KOHE JKypHAlAbl Taljay CHUAKTBl OpTYpidl omicTepii mMmaiiganaHa amaasl. byl ke3eH
malypUIIayIbUIApFa )KYHEeHIH KYPbUTBIMBI MEH JKYMBICBIH TYCiHYT€ MYMKIiHAIK Oepeni, Oy omapra opi
Kapail opekeTTep/Ii Jkocrnapiaayra KOMEKTeCeIi.

4. lepexrepai sxchrubTpanusiay: by ke3eHe malybuiiaynbuiap Ko01paeHYIIHIH KeliCiHeH
JepeKTepi >KMHaWabpl >koHe kibepemi. byn dalinmapapl keuripymi, xaGapiapisl ycTayabl Hemece
JePeKKOpAaH JepeKTep/ll IIbIFapyabl KaMTybl MYMKIH. DKCOUIBTpPAIUSHBl aHBIKTAYAbl OONABIpMAY
YIIiH Ul mudpranFad OalIaHbIC apHAIapbl apKbUIbI XKY3€Te achlpbLia/ibl.

bynrthik Kbi3merTepre APT maOybuijapbIHbIH HAKThI JKaf1aiIapbIHbIH MbICAJIIaphI

bynrteik kbi3MeTTepre APT maOybuiiapbiHbIH HAKThI MBICAJIIAPbIH KapacThIpalbIK:

* Cloud Hopper omnepanusicel: Kpitaiineiy APTI10 xakepnep ToObIHA OailIaHBICTBI OCHI
mabypuiga madypuigaymbsuiap >kahaHABIK — OYJITTHIK KBI3MET IIpOBaiiepiaepi MEH  OJapIblH
TYThIHyIIbUIApbIHA OafbiTTanFad. [llalybln Kymus akmapaTka KOJ JKETKi3y YIIiH (HUIIMHITIK
ANIEKTPOH/IBIK TMOIITAIAp MEH 3USHABI Oaraapiamanapsl maiaananyasl Kamteiabl. [1la0ysun kesinme
naiiananymsl Tipkenaruiepi Oy3bUIbIN, OYITTHIK HpoBaiaepiep kyiecinae O3kaopiap OpHATbUIIHL,
Oy1 madysliiayIblIapra y3aK YakbIT OOibl TYTHIHYIIBI AEPEKTEPIHE KO KETKIZyre MYMKIHIIK Oepi.

* Dark Hotel: Conrycrik KopesiHbIH Xakepiik TOObIHA >KaTaThblH Oysl IIa0ybul OYJITTBIK
KbI3METTEp/l MaijanaHaTelH OusHecMeHnaepre OarbiTTanFaH. [llalysuigaymbuiap KypOaHIapbIH
aKnapaTbIHa KOJI XKETKi3y YILiH 3UsH/bl OaFapiaManap/ibl, )KacbIpbIH O3KJI0pJIap/Ibl )KOHE dJIEYMETTIK
MHXEHepus dicTepiH naiananasl. by malybuiaplH epeKiieniri KoHakyiiepaeri BUpyc Kykkan Wi-
Fi xipy HykrenepiH mnaiinanany Oomapl, Oyn malyslijayiibuiapra MHTEpHETKE KOCBUTYy Ke3iHJe
naiananyibl 1epeKTepiH ycrayFa MyMKIHJIK Oep/i.

by meicangap APT maGybuinapbelHbIH KYPAETUIITT MEH MaKCaTTbUIBIFBIH KOPCETE/li, COHBIMEH
Karap OYATTHIK KbI3METTEP YIIIH THIMII KayllCI3MIK OMICTEPIH d3Ipiey KOHE €HTi3y KaKeTTLTITiH
KepceTe/i.

bynrteik kb13MeTTepaeri APT anbikray yariepi (1000 ce3)

bynrteik Kpi3MerTepae APT malybuigapblH THIMAL aHBIKTAy YLIIH 9p TYpJi MOJIENbAEpP MEH
o/icTep KOJMAAHbLIA IbI, OJIapIbIH SPKANHCHICHIHBIH ©31HAIK apTHIKIIBUIBIKTaphl MEH KEMIILIIKTEPL Oap.

Ko koo amicrepi

KonTan6ara Herizmenred malybUIIbl aHBIKTAY SJICTEpl KYHemeri aFrbIMIarbl OPEKeTTI Oenrisi
3UAHIBI KOJNTaHOANMApAbIH JEPEKKOPbIMEH CaJbICTBIpYFa HerizaenreH. byn oamic Oenrimi Kayimrepre
Kapchl THIM1, Oipak *aHa >KOHE OelNrici3 madybuIIapabl aHBIKTAya alTapIbIKTal KeMIIUTIKTEpi Oap.
Konragbara Heri3nenreH oAiCTIH MbICANbl peTiHAae Oenrini 3usHAbl KodTaHOanmapra (aiiamap MeH
mpoLecTep/il CKaHEPJICHTIH aHTUBUPYCTHIK OarnapiaManblK Kypabl naiinanaHy karajsl. JlereHMmeH,
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KoJITaHOAaFa HET13JeNTeH IiCTep KaHa JKOHE ©3TepTiIreH KayinTepAl aHbIKTail aaMansl, Oy omapabl
APT-MeH kypecyae THIMIUTITIH TOMEHIETE/].

MiHe3-KyJIBIK 9JIicTepi

Mine3-kyiblK  omictepi APT OomyblH KepceTyi MYMKIH —aybITKyJap[bl aHBIKTAy YIIiH
naiananymbiap MEH JKYHelepliH MiHe3-KYIKBIH Taigaiapl. by omictep Xenimik TpaduKTi
OaKpLIay/Ibl, OKUFaJIap *KypHAIIApbIH TaJIay bl )KOHE JKyiie e3repicTepin 0aKplIayabl KAMTYbl MYMKIH.
MiHe3-KYJIBIK O[ICIHIH MBICATbl PETiHJE MaiIaNaHyIIbUIAPIbIH KYHICIIKTI OPEKETTEePiH TalJaiThIH
OHE KaJIBIThl MIHE3-KYJIBIKTaH aybITKYJIap/Abl aHBIKTAWTBIH aHOMANMsIIApIbl aHBIKTAY KYyHenepiH
naiganany Ooibim TaObLIaabl. MiHE3-KYJIBIK O/icTepl jKaHa jKoHE Oenrici3 KayinTepli aHBIKTayaa
THIMAIpEK OOJybl MYMKIH, OipaK ojlap Tajjay YIIiH KOCBIMIIA pecypcTapibl KaXeT €TEeTiH jKaJFaH
MO3UTUBTEP/I JI€ TYABIPYbl MYMKIiH.

MaruHamnslK OKBITY skoHe Al omicTepi

MamuHanbslK OKbITY koHE kacanabl uHTeIUIeKT (Al) APT anbIKTayabIH jkKaHa MYMKIHAIKTEpiH
ychlHaAbl. byn omictep yikeH KeieMmieri MomiMmertepai Taiaay xkoHe APT-ke ToH kypaemi
3aHBUTBIKTAP/Ibl aHBIKTAY YIIiH KOJJIAHBUTYBI MYMKiH. KonmganOa mMpicangapsl HEUPOHABIK KeTiIepai,
KJIacTepiey alTOPUTMJEPIH J>KOHE AaHOMANbJbl aHBIKTAy ONICTEpiH MalJanaHyabl KaMTHIBL.
MamuHanbIK OKBITY JKYHelepre yakpIT oTe Keje OeHiMaenyre jkoHe KaKcapTyFa MYMKIHAIK Oeperi,
OyJ1 onmapbl Kyp/eni KaylilTep/i aHbIKTay/la THIMIipek ereai. JlereHMeH, MalllnHaIbIK OKBITY o/icTepi
alTapIbIKTall €CENTey PeCypCTapblH KAXET eTe Il )KOHE OpHATY JKOHE TYCIHIpY KHBIH OOJTYbl MYMKIH.

OPTYPIi MOJENbAEPIIH apTHIKIIBUIBIKTAPhl MEH KEMILITIKTEPI

OPTYPITi MOJCIBIEP/IIH AP THIKIIBUTBIKTAPEI MEH KEMIITIKTEPi

Opbip APT aHbIKTay YATiCIHIH ©31HIIK apTHIKIIBLUIBIKTAphl MEH KEMIIUTIKTepi Oap:

Konranbara wHerizmenreH oficTep: OeNTull KayinTep VIOIIH JKOFapbl JANIiK, Oipak jkaHa
malybuiapra Kapehl TUIMILIIT ToMeH. byl onictep KoiaTaHOa IepeKKOPBIH YHEMI jKaHApTY/bl Taiarl
eTelll ’oHe Oenrici3 ocanIbIKTapFa Kapchl madybuigapra ocai 00Iybl MYMKIH.

MiHe3-KyJIbIK OfICTepi: KaHa KayimTepJil aHbIKTay MYMKIHIIT, OlpaK »ajfaH MO3UTHBTEP/Il
TyABIPYBl MYMKiH. By omictep nepekrepai Tannay YIIH MaHBI3IbI PECYpCTapAbl KaKeT eTeldl KoHe
HOTHOKENIep/l TYCIHAIPY KUBIH OOIYbl MYMKIH.

MammHanslK OKbITY XkoHe Al ofmicTepi: ®orFapbl OSHIMAENTIII KOHE YIKeH IEPeKTepal oHAeyTre
KabieTTi, Olpak aTapibIKTall €CenTey PeCypCTapbiH KaKET €Tel KoHE OpHATY JKOHE TYCIHJIPY KUBIH
Oosrysl MyMKiH. bys anictep Kypaeni yAruiepAl aHbIKTail ajajibl )KOHE jKaHa Kayinrtepre Oeiimpene
anazpl, OipaK TEXHOJOTHS MEH TIXKIpuOere anTapiIbIKTail HHBECTUIIHS KaXKeT.

APT angein any ogicrepi (800 ce3)

APT maOybuigapbIHbIH albIH ATy YIIIH JCTYPIl )KOHE 3aMaHayu Jien 0esyre O0iaThlH 9pTYpIil
onicTep KOJAAHbLIa/IbI.

AJIBIH amyabIH JOCTYPIIl 9icTepl

Bbpannmayapriep xkoHe eHyaeH Kopray xkyienepi (IPS)

Bpannmayspiep Men enymaeH Kopray skyuenepi (IPS) xeminmepai malyslngapiaH KOprayIablH
MaHBI3Ibl Kypajaapsl OONBIN TaObLIAAbl. bpaHamaysp aiiblH aja aHBIKTAIFaH epexelep HETi3iHIe
xKenire Kipyal mekredmi, an IPS sxyienepi xemumik TpadukTi Tangaiabl xKoHE KYAIKTI OpEKeTTI
Onokraiinbl. bByn omicrep Oenrini Kayinrepre Kapchl THIMII *oHE OacTankbl HWHOWIBTPALHSHBI
OonapipMaiiapl, Oipak onap Kypaesi skoHe ket aeHreiini APT malysimgapbina Kapcehl THIMAL 00IMaybl
MYMKiH.

Kemini cerMeHTTEeY JKOHE KOJI )KETKI3Y/Il OacKapy

XKeniHi cerMeHTTey *koHE KOJI KeTKi3yni Oackapy >kelliHi OipHelle cerMeHTTepre Oeiy XoHe
MaHBI3Ibl pecypcTapra KOJ JKETKI3yAl IIeKTeY apKbUIbl COTTI MAOybUIIBIH 9CepiH a3aiTyra
KeMekTecei. by mabybuinaymsliapra xKeliHi aifHaIbIN OTYy/l )KOHE KYIUs JepeKTepre Kol KeTKi3yai
KublHIaTaapl. JKemiHI CerMeHTTey JKOHE KOJ IKeTKI3yal Oackapy KayimncCi3miKTi alTapibIKTai
XKaKcapTabl, Oipak MYKHIT KOHPUTYpalusiayabl )KoHe OacKapyabl KaKET eTe/Ii.

Kaszipri 3amanfs1 onictep

YkeH aepexTepli Tanaay xKoHe Kayin Oapiay
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YnkeH JdepekTepAl Tanjay oSkoHE Kayinm Oapiay KayilCi3[AiK OKHFalapblH Taljay KoHe
Koppensuusiaay YIIiH mnaijgananeuiafsl.  byn  omictep kylenep MeH maiijanaHylIIbUIapIbIH
OpEeKETIHJIET1 JKAaCBIPBIH KayinTep MEH aybITKYJIap[bl aHbIKTayFa MYMKIHIIK Oepemi. YIKEH aepexTep
TaJaybl aKIapaTThlH YJIKEH KeJeMiH eHael anazpl xoHe APT malysuigapbiHa TOH KypAesl yuriiepai
anbIkTail anagpl. Kayinrepnai Oapnay arbpIMaarbl KayilTep MeEH IIa0ybUINAyIIbUIAPBbIH TaKTHKACKI
TypaJibl aKmaparThl KaMTaMachl3 eTel, Oy madybuIaap/IblH ajlIbIH ally YIIiH OeJICeH TYpAe dpeKeT
eTyre MyMKiHAIIK Oeperi.

MiHe3-KyJIbIK Talfaybl )KOHEe aHOMAJIUSHbI aHBIKTAy

MiHe3-KYJIBIK TalAaybl >KOHE AaHOMANUSHBl AHBIKTAy MaiJalaHylIbulap MEH IKYHelepiH
opekeTiH Oakpluay JXKoHe Taijay yiniH kKoiagaHbuianwl. byn omicrep AIIT GomyblH Kepcere amaTbiH
ayBITKYJIAp/Ibl aHBIKTal anajabl. MiHe3-KYJIBIK TalJaybl JKENUTIK TpaduKTi, OKUFAJAp KypHAJIAapbiH
KOHE MalJanaHylIbl OPEeKETIH TajAayAbl KaMTybl MYMKiH. AHOMalMSIHbI aHBIKTAy KaJBIITHl MiHE3-
KWIBIKTaH aybITKYJIap[bl aHBIKTAy YIIIH MAaIlIMHAIBIK OKBITY SJiCTepiH maijanaHanel. bym omictep
KaHa JkoHe Oenrici3 KayinTepil aHbIKTai amanbl, Oipak MaHBI3IbI ACPEKTEP/l Tayujay pecypcTapbiH
KaXeT eTe/Il )KOHE JKaJIFaH MO3UTUBTEPl TyAbIPYbl MYMKiH.

APT anbIKTay %oHE aJ/IbIH aIyJaFbl KEMILIITIKTEP MEH KUBIHABIKTAP

Bap npobnemanap MeH dicTepIiH KeMIIUTIKTEPIiH Tanaay

APT anpIKTay >KOHE ajblH aly[bIH KOJIAHBICTAFbl OMAICTEPIHIH O31HIIK KEeMIIUTIKTepl MEH
KUBIHABIKTAphI Oap. KonranOara Heri3menreH omicTep kaHa KoHe Oenrici3 madybsluaapabl aHbIKTay/1a
HeKTenren, cedebi omap Oenriii KonTaHOalapiblH AEPEeKKOpbIHA Tayenai. MiHe3-KYIbIK 9JicTepi
JEepEKTep/l Taljay >KOHE WHTEpIpeTalysuiay YIIH MaHBI3ABl PECypCTapibl KaKET €TEeTiH KalFaH
MO3UTUBTEPAl TyAbIPYbl MyMKiH. MalnHambIK OKBITY jkoHe Al omicTepi ecenteyi KaXeT eTelll KoHe
OJIap/Ibl OPHATY JKOHE TYCIHIIPY KHBIH OOJTYbl MYMKIH.

AHBIKTAy JKOHE aJIJIbIH ayAbIH THIM/II CTPATErHsUIapbIH JKY3€re achlpydarbl KUBIHIBIKTAp

APT maOybuiiapblHBIH TYPAKThl 1aMybl MEH OeHiMeNyl aHBIKTay KOHE allbIH ally oAicTepiH
y3aikci3 oxeturaipyal tanan ereni. lllaOysutnmbiiap OGapraH cailblH KypZesl oHE KETUIIIPUIreH
1m1a0ybUT 9ICTEPiH KOJAaHabl, OYJI OJIap bl aHBIKTAY MEH aJIJIbIH alyAbl KUbIHAATAbl. AHBIKTAY KOHE
QJIJIBIH aTy/IBIH THIMJII CTpaTerusIapbiH JKY3€re achblpy TEeXHOJOTHsFa, TOKIprOere koHe pecypcrapra
allTapipIKTaii WHBECTUIMSUIAPABI  Talam eTeli. DBYITTBIK KBI3METTEpIiH  Kayilci3miri MeH
BIHFAWJIBUTBIFBIH TEHECTIPY JI€ MaHBI3IbI MOcese OOJBIN TaObLIaabl, OUTKEHI IIaMaiaH ThIC KaylNcCi3IiK
I1apajgapbl KbI3METTEP/iH OHIMIUIIT MEH bIHFaHIBbUIBIFBIHA TEPIC 9CEpP €Tyl MYMKIH.

Opi Kapaiifel 3epTTeyaepaiH Oonamarsl MeH OarbITTapsl (500 ce3)

[lepcnexTrBaIbl TEXHOJIOTHSIIAP MEH TOCUIAEepre Moy

bynrteik kpi3merrepre APT maOybliiapblH aHBIKTAy KOHE aJIbIH aly THUIMIUIITIH apTThIpY
YILIH jKaHa TEXHOJIOTUsATIap MeH Tocinaep Kaxer. IlepcnekTuBTi GarbITTapablH Oipi - *KaHa Kayinrepre
OeliiMJIeNe aaThlH )KOHE YaKbIT ©Te KeJle OJIap/blH JQJAITH )KaKCapTaThlH MAllMHAIBIK OKbITY MeH Al
onicTepiH AaMbITy. bBiIoK4YelH TeXHOJIOrusIapblH KOJI KETKI3y[l O0ackapy MEH ayAMTTiH CEHIMJI >KoHE
amIbIK JKYHECIH KaMTaMachl3 €Ty apKbUIbl OYJITTHIK KbI3METTEPJIIH KayilCI3JIriH KakKcapTy VIIiH e
naigananyra 00masl.

Bonamak 3eprrey OarbITTapbl OOMBIHIIA YCBIHBICTAP

APT malypigapelH aHBIKTAy SKOHE alblH ally CcallachlHIaFbl Oonamiak 3eprreyiep
KAy1MCI3/A1KTIH jKaH-KaKThl )KYHeNepiH Kypy YUIIH opTYp:l o/icTep MEH TEXHOJIOTUsIap/bl OIpiKTipyTe
OarpITTamybl KePEeK. BYITTHIK KBI3METTEP/iH KayilCi3AiriH KaMTaMachl3 €Ty YIIiH JKaHa CTaHIapTTap
MEH epexernep/l d31pyey Je 3epTTEYIiH MaHbBI3Ibl OaFbIThl OOJBIN TaOBUIAABI. AKaaeMHUs, OHEPKICIT
KOHE MEMJICKETTIK OpraHAap apachlHIaFbl BIHTHIMAKTACTHIKTHI HbIFATy APT malysuigapeiMen
TUIMJIPEK Kypecyre koHe KOPFaHBICTBIH JKaHa 9/IICTEPiH JTaMbITyFa MYMKIHIIK Oepei.

KopeITbIH B

byn makamama OYITTHIK KbI3METTEpJIEri KeHEUTUITeH MakcarThl madysinaapasl (APT) anbikray
YKOHE aJJIBIH ajy yiaruiepi MeH oxictepi Tanmannabl. [1laOGysuimapabiy HEri3ri Typiepi, KOJJaHBICTaFbI
KOpPFaHbIC SICTEpl KOHE OJAPAbIH KEeMIILTIKTepi KapacThIpbuiaabl. [lepcrekTHBanbl TeXHOIOTUsIAp
MEH OJlaH opi 3epTTey OarbITTaphbl TAJIKbUIAHILL. BYITTBIK KbI3METTEPiH KayillCi3diriH KamMTamachi3
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eTy KeIeH/I TOCUIl ’KoHEe KOJAAHBUIATBIH 9ICTEP MEH TEXHOJOTHsUIApbl YHEMI KETUINIpyal Tanamn
eremi. Tex akaneMHsIIBIK KaybIMAACTHIKTBIH, CaJlaHbIH KOHE YKIMETTIH KYII-XKITepiH OIpIKTIpy apKbLIbI
raHa 013 APT malybuimapbiHa THIMII Kapchl Typa ajambl3 JKOHE OYJITTBIK KBI3METTEpIi CEHIMIIi
KOpFayJbl KAMTaMachl3 €Te alaMbl3.
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COHATA JJI51 AJTbTA U ®OPTEIIMAHO Ne 1 H.BOYDHA
KAK ITPOABJIEHUME ITO3JHEI'O POMAHTHU3MA

Jlomaes A.,

Mazucmpaum Kageopwl

«Anvm, suononuens, apgha, konmpabacy

Ka3zaxckuii hayuonanvHwull YyHUSEpCUMEmM UCKYCCNE
Kaszaxcman, 2. Acmana

Hayunuwiii pykosooumens

Kyszoaxoea I 7K.,

Jloyenm xageopwi « My3vikoseoenue u KOMno3uyus»,
Kazaxckuii nayuonanvHulil ynusepcumem uckyccme
Kaszaxcman, 2. Acmana

AHHOTanUA

CraTesl MOCBAILIEHA OJHOMY M3 JYYIIMX OOpa3loB albTOBOW JIUTEPATypbl B MY3BIKAIBHOM
uckycctBe AHMMM Havyama XX Beka. bpuTaHCKoe albTOBOE HCHOJHUTENBCTBO JIOCTHUIJIO
HEOObIYAHOr0 MobeMa. TBOPUECTBO BHIIAIOMIErOCs KOMIIO3UTOPA, AUPIKepa U ucronHuTes Mopka
boysna cnenyer tpamuuusam pomantuzMa. CoumHeHHass um Conara Ne 1 miisg anbTa U QopTenuano
MIpPeJICTaBIsIeT CO00M SPKO pOMaHTHYECKoe mpousBereHue. [lapTust ampTa JEMOHCTPUPYET BBICOKYIO
TEXHUYECKYIO OCHAIIEHHOCTh, OOTaTyI0 3BYKOBYIO MAJUTPY M MIMPOKUHN IITPUXOBOH Anana3oH. Psgom
¢ HUM (GopTenuaHo SBISETCS YYTKUM aHCaMOJIEBBIM MapTHEPOM, MOJHOMPABHBIM YYaCTHUKOM
MHCTPYMEHTAIBHOTO JIUAJIOTa ¥ CO3JAaTENIEM €IMHON TBOPYECKOW KOHIIECTIINH.

KitoueBble cioBa: anbTOBOE HCIOJIHMTENBCTBO, OpUTAHCKAs albTOBAs IIKOJA, MYy3bIKalbHas
KynbTypa XX Beka, Mopk BoysH, coHara juIs anbTa, HO3IHUI POMAHTH3M.

AnbT uMeeT OOraTyro UCTOPUIO B OPKECTPOBOM M KaMepHOM HcnosHuTenscrse. K Havamy XX
BeKa C(HOPMHUPOBAIOCH MPUHIUIHAILHO HOBOE OTHOIIEHHE K HMHCTPYMEHTY U €ro COJIbHBIM
BO3MOKHOCTSIM.

Uccnenosarens anbroBoro wuckyccrBa C.A. MapiiaHckuil J1aeT OLEHKY pa3BUTHS BCEX
OCHOBHBIX UCTIOTHUTENBCKUX IIKOJ XX BeKa: HEMEIKOW, aMepUKaHCKOU, (hpaHITy3CKOM, UTATbSHCKOM,
yemickoit [1]. B mavane XX croyieTusi akTUBHO alIbTOBOE HCIIOJTHUTEIBCTBO PAa3BUBACTCS TAKXKE B
My3bIKaJIbHON KyJbType AHIMU. UTO KacaeTcs XyA0KECTBEHHBIX CTHIIEH, TO CIENYET OTMETUTD, YTO
B EBPONEHCKOM  TpaAuUuMW B  MY3BIKQIBHONM  NPAKTHUKE  CIOXKWUJIUCh  POMAHTHUYECKHI
(«rapoibINYecKUii»), HEOKJIACCHUYECKHH, HMIPECCHOHUCTCKUHA, AKCHPECCUOHUCTCKUNH  CTHIIN
HCTIONTHEeHMS [2].

PomaHTHYHCKass TpakTOBKa ajbTa HAOJIOJAeTCs B TBOPYECTBE AHIVIMHCKOTO KOMITO3UTOPA
Mopka boysHa. My3bIKanbHas HCTOpHS AHTIINH — OPUTHHANBGHOE SBJICHHE B MHPOBOM KYJIBTYPHOM
IIPOCTPAHCTBE, CBOCOOpPA3HOE, MPOIIEANIee HENPOCTOM MyTh CTAHOBJIECHUS M Pa3BUTHA. TBOpueckas
raBaHb, CTaBIIAs CYACTJIMBBIM TNPHUCTAHMINEM JUII MHOTMX BEJIMKUX WMMEH, Ha MPOTSHKECHUH
HECKOJIbKUX BEKOB BOCHPHUHHUMAIACh, N0 KpaiiHe CyObEeKTHUBHOMY BBIPQXKEHUIO HEMEIKOTO MHCcATeNs
Ockapa llImutia, «ctpaHoit 6€3 My3bIKW», HEIPOYUTAHHON KHUTOM nuBuin3zauud. Ho yxe B Haudase
XX cromerus AHIIINSA, Ha BOJHE HOBOIO MYy3BIKAJIBHOTO Bo3poXkaeHus, Ipeacrasisia
MHTEPECHENIINHA KyIbTYpHBIN JaHAmAT, MI0JOPOIHYIO MOYBY I PACLBETa MHOTHX MY3BIKaJIbHBIX
’KAHPOB, CPeIN KOTOPHIX — COHATA JUIs anbTa U oprenuano [3].

Oco0eHHOCTh MCTOPUHM MY3bIKaJIbHOW KyJNbTypbl BennkoOpuTaHuu 3akitodaeTcs B TOM, 4TO
IIOCJIE BBICOUAMIIEr0 NoabeMa B 3MoxXy mno3aHero CpenHeBekoBbs W PeHeccaHca HacTymuio
IpoNoJKUTENBbHOE 3aTullbe ¢ KoHIa XVII Beka no xoHna XIX Beka. B 3ToT mepuon, HecMOTps Ha
YCIEUIHOE Pa3BUTHE PAa3IUYHBIX BHUJOB UCKYCCTBA, B AHITIMM HE NMOSIBUJIOCh HU OJHOTO KPYIHOTO
MIPEACTABUTENS My3bIKAJIBHOrO Mupa. JInms B koHIe XIX Beka Ha4aaoCh MOCTENIEHHOE BO3POXKICHUE
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aHIJIMHCKOM MY3BIKH, CBSI3aHHOE C JIByMsI CTapeiinmu oOpa3oBarenbHbIMU IIeHTpamMu — Okchopaom
u Kembpumxem [4].

Ceexum TeueHueM, — nuiietr [1.0.PomaneHKo, — BBI3BABIIMM OOHOBIIEHHE KYJIbTYPHI, CTaJO
oOparieHue K (HoJIBKIOPHOMY HACIEAUI0 U BOCCTAHOBJICEHHE TPAJAUILIMNA TBOPUECTBA CTAPBIX MACTEPOB.
[IpeacraBurensiMu HOBOrO My3bIKaJIBHOrO BospoxiaeHus bpuranum nepBod mosioBUHbI XX Beka
saBisitoTes J. Onrap, P. Boan — Yunbsamc, I'. Xoner, Y. Yonrton, A. bakc, . boysH. K >xanpy coHaTsl
Ui anbTa oopatmimck A. bakc u . boy»n [4].

Dnun Nopk Boysn (1884—1961) aHriuiickuii KOMIO3UTOP U MHAHUCT. 110Tydr My3bIKaIbHOE
obpazoBanne B KoponeBckoit akamemuu My3biku B Jlonmone, rae yumics ¢ 1898 mo 1905 rox y
Openepuka Kopaepa mo kommnosunuu u ToOuaca Marress B kiacce ¢oprenuano. C 1905 roma
npernogaBai B poprenuannoil mkone Tobuaca Marres, a ¢ 1908 roma — B Kopomnesckoit akagemun
MY3BIKH [4].

.BoysH 6bll TOCIEIOBATENHEHBIM HPEICTABUTENEM POMAHTH3MA B CBOEM KOMIIO3HTOPCKOM
TBOpuecTBe. Hambomnee 3HauMMBIMH SBISIOTCS €ro (opTenuaHHble M KaMEepPHO-UHCTPYMEHTAJIbHbBIE
npousBeaeHus. OH TaKk)Ke U3BECTEH KaK aBTOP IICHHBIX TPYIOB B 007acTh (OPTENMaHHON TeIarOTUKH.
Iepy M.BoysHy NpHHAIEKAT COUMHEHHS JUIS OpPKECTpa: 3 cMM(OHMH, CHM(pOHHYECKUE O3MBI, B
toMm umcie «Kamoba Tacco» (The lament of Tasso), 3 croutsr (1904, 1907, 1908), cumbonmnueckas
(danTa3us; AN HHCTPYMEHTA ¢ OPKEeCTPOM: KOHIEepTHI (3 amst GopTenuano, s CKPUIKH, ISl albTa),
parncoausi JJii BHUOJIOHYENIM; KaMepHble: 3 CTPYHHBIX KBapTera W JApyrue HHCTPYMEHTaJIbHbIE
aHcaMmOJIM pa3HOTO COCTaBa, 5 CIOWUT JUIsl CKPUIIKU U (HOpTENuaHo, COHATHI ¢ (OpTEeNnUaHo IJs albTa,
JUIS BUOJIOHYENU U JIpYTHe; U1 OpTENHaHO: COHATA, 24 NMpentoiuy U Apyrue nbechl (5]

Cospemennuk A. Bakca, Mopk BoysH, yunBimiicss mpuGnmM3nTensHO B TO ke Bpems (1898 —-
1905) B KoponeBckoii akaieMu My3bIKH, BJIa/Ie]l KaK UCIIOJIHUTENb HE TOJIBKO ()OPTENHUAHO, HO TAKKE
BaJITOPHOW M albTOM. B ero Hacieauu NpHUCYTCTBYIOT CUM(OHUYECKUE, KOHIEPTHBIE M KaMepHO-
WHCTpYMEHTAIIbHBIE POU3BeeHU. J[Be COHATHI AJis anbTa ¢ (POPTENHUaHO MOSABUINCH OJIHA CIEIOM 32
apyrot B 1905 — 1906 romax W BIOXHOBJIEHBI HMCIOJHUTEIHLCKHMM MAacCTEPCTBOM BBIJAIOIIETOCS
Oputanckoro anpTucTa XX Beka Jlaiionena Teprtuca (1876 — 1975). Conata uMmeeT KJIacCHYECKYIO
TpeX4yacTHYIO opMy ¢ cOHaTHBIM allegro B mepBoii yacTH, MeJIEHHON JTUPUYECKOM BTOPOM YacCThIO U
CHUHTE3UpYIOUMM (puHaoM [4]

Ha py0Oexe BEKOB TMOSBISAIOTCS COYMHEHHS, CO3JaHHbIE TAJAHTIMBBIMU albTUCTAMU,
BBIJIAIOIIMMUCS MacTepamMu mnpodeccruonanamu. Jlo Hammx gHei nouum omycel A. Kasanestoca,
oOpaboTtku VY. Ilpumpoys3a, a Takke NPOU3BEACHMS, HAMMCAHHbIE CHEIHATIbHO Ui HM3BECTHBIX
ucnonuutened. Cpeau HUX HauWOOMNBIIYIO MOMYISPHOCTh monyuunu aBe CoHaTwl Uisl anbTa U
(opTennaHo AHIMMICKOro KOMIO3MTOpA, OpraHucTa M TuaHucta Mopka Boysna (1884— 1961),
nocesmennble JI. Teptucy. Bropas n3 HuX BbIILIA B CBET MO IUYHOM peJakLuuen anpTucTa [4].

COBpEMEHHHKM BBICOKO OIEHMBANM TBOpueckme 3aciyrm WM. Boysna. OH cumrtancs SpKum
IIPEICTAaBUTENIEM POMAHTHYECKOIO CTUJIS B MY3BbIKQJIBHOM HcKyccTBe M 3aciyxui oT K. Cen-Canca
XapaKTePUCTHKY «CaMOro 3aMe4aTelIbHOr0 M3 MOJIOABIX OPHUTAHCKUX KOMIIO3UTOpPOB»  [4].
JloHaOHCKas KPUTHKA MUcaja B MPEBOCXOTHBIX CTEHEHSIX O €ro (popTenHaHHBIX COYMHEHUSX, SPKOU
TBOPUECKOH HWHIUBUAYAJIbHOCTH, AapTUCTU3ME, MACTEpPCTBE KOHIIEPTHOTO HUCIHOJIHHUTENS H
BOCTOpsKeHHO cpaBHuBana M. Boysna C. B. Paxmanunossiv u H. K. Metaepom. Ha GombImoii sctpane
KOMITO3UTOpP BBICTynan U kKak ancamonuct Bmecte ¢ @. Kpeticaepom, JI. Teptucom, I'. Byaom u I'.
Puxrtepom [4].

[poussenenns M. BoydsHa, HamMCaHHbIE I aTbTOBOIO perepTyapa, — SpKHE O0OpasIibl
aHTTIMICKOrO poMaHTH3Ma Hayaja XX BeKa, KOIja, corjlacHo BbickassiBaHHO b.Ctpyse,
«KOMITO3UTOpPCKAsl IIKOJa pemranga A ceds BaxkHeWimue mnpoOsieMbl OJHOBPEMEHHO Ha YpOBHE
MY3bIKaJIbHON TE€XHOJOTMH U dcTeTHKN» [6]. Cpenn HUX Ha30oBéM KoHLEpT /Uil anbTa ¢ OPKECTPOM
(1908), ®anTazuto g yeTblpéx anbToB op. 41/1 (1907), ®anrazuto ans anbra U oprana da maxop
(1903), ®danrasuto aist anbta U poprernmano (1918), [Tosmy mist anpra, BanTopHsl U oprana Ges-dur
(1912) u mp. Kommozutop — aBTOp Heckonbkux (poprenuanubix Tpuo: a-moll op. 80; e-moll op. 118;
d-moll (He3akonueHHOE), a Takke CoHAT JJI BHOJIOHYCIH, KJIapHETa, T000s, (JICHTHI, BAJTOPHBI U
dboprenmano u ap. Ero My3sikalibHOE Hacaeare HaCUUTHIBAET nopsaka 160 pador [7].
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Comnata Ne 1 c-moll (1904) nns ansra u doprennano M. Boysna — mepBas U3 ABYX COHAT ISt
anpTa U (popTenMaHO KOMIIO3UTOPA, CO3/IaHHBIX B PAHHUH IEPHOJI TBOPUECTBA, HAMTUCAHA CIIE B TO/BI
ero o0yuenus B KoponeBckoit Axagemun my3biku (1898—1905). Ona cocrout u3 Tpéx vacteil u
IpPEACTaBIsSCT TPAAWIUOHHBIA COHATHBIM IMKJI, HANOJHEHHBIH POMAHTHYECKHMMHU HACTPOCHUSIMHU,
IOHOILIECKOW HEMOCPEACTBEHHOCTHIO U MBUTKOCTBIO YYBCTB.
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Pucynoxk 1. Conara mis ansta u poprenuano Ne 1 M.boysna. . 1

C ToukM 3peHus CTWIA, Kak OoTMedaroT uccienosartenu [3Pansenkas, 55koBneB] coHaTel uis
anbTa TNPUMBIKAIOT K poMmaHTH3My. Mccnmenosatens TBopuectBa M.Boysma O.B.Pamsenxas
pammarpuBaeT CoHaTy AJs aJlbTa B CBOEH craThe [3].

OOpatumcst Kk JaHHOW paboTe, MOMYTHO OTMEYas HposiBIEHUS pomaHTH3Ma. llepBasi yacTs,
HauMHaeTcs ¢ HeOOJBIIOro (hOPTENHMAHHOTO BCTYIJIEHHS, CO3JAIOIIEro 3MOIMOHAIBHBIA (OH At
MOSIBJICHUSI TJIAaBHOM MapTHHM, TPEBOXKHOW U MSTEKHOM, NOBTOpPSIOUIEHCS IBaXabl B 00bEME
kiaccuyeckoro mnepuona (8+8) (cm.Hotuwni mpumep 1 Conara qis anpta U ¢oprenuano Ne 1
1.BoysHa).

O.B.Paj3enkas MpUBOIUT BHICKA3EIBAHUE 3apybOeKHOTO McclefoBaTens TBopuecTBa M.BoysHa
E.A.lllkanel: «C HacTymuieHHeM NOOOYHOM MapTUM MEHSIOTCS TOHAIbHBIM IUIaH, (opTenuaHHas
(bakTypa, MHTOHAIIMOHHBIE Kpacku. TeMa UCTIONHsETCS alnbToM, €€ TMOKUI BOKaJIbHBIM PUCYHOK, «KaK
03BYYEHHYIO aBTOPCKYIO TTapTUTypy»° [8].

[TopsiBUCTOE pOsATIBHOE SOl0 BHOCHT B My3bIKY OIIYIIEHHE POMAHTHYECKOTro TNOJETa H
MO3TUYECKOTO  BBICKa3blBaHUA. JlelicTBHE CTAHOBHUTCS SIPKO  KOHTPACTHBIM, HANOJHEHHBIM
BBIPA3UTENbHOM aKIIEHTUPOBKOM M pa3HOoOOpa3HbIMU MITpuxamu. KylabMHHAIMS NPOUCXOIUT B
CTPEMHTEIBHOM B3JIETE€ KOPOTKMX MOTHBOB U (hpa3, CKaHIUPOBAHHBIX (POPTENHUAHHBIX AKKOPJIOB,
TeMIIOBOM accelerando ¥ MOIIIHOM HapacTaHWM 3BYKOBOTO IOTOKa. ['eHepanpHas may3a BHOCHT B
MIOBECTBOBAHUE MICUXOJIOTUYECKUN HAAJIOM, MTOCTIE 3TOTO MOTPSACEHHS albT U (POPTENHAHO HCIIOTHIIOT
CKEpPLI03HO-TAHILIEBAIILHYIO TEMY, 3aBEPIIAIOIYI0 Ha morendo SKCIO3UIMIO COHATHI.

PazpaboTka HauMHAETCS C BO3BPAILCHHUS [VIABHOW MapTHH, 32 OCHOBY €€ JalbHEHIero pa3BUTUs
Oepércs MyHKTUpP, KOTOPBI M CTAHOBUTCS JICHTPUTMOM 3Toro snu3ofa. dakTypa HaroyHEeHa

3 Uumupyemcs no 0.B.Padseuykoli [3]
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KAaHOHUYECKHMH IMOBTOPAMHU M CEKBEHIIMOHHBIMH IOCIIEOBaTeIbHOCTAMU. EE mpomomkaer Tema
M0OOYHOU MTapTHH, MHTOHAIIMOHHO MTEPEOCMBICIICHHAs, B 0aCOBOM peructpe posuis [3].

B uMHCTpyMEHTaNBHBIX TOJIOCAX stretto poco a poco, JOCTUTAIOTCS BEPUIMHBI M «PACCHITACTCS
Ha OTACIbHBIE MOTHBBI, KOPOTKHE IHAJIOTOBBIC IEPEKIMYKH anbTa U (oprenmano. K pempuse
MY3bIKAIBHBIN TTOTOK YCITOKAaWBACTCS, ATbTOBBIC MyHKTHPHI CMATYAIOTCS] TAPMOHUYSCKUMU CHHKOITAMU
posiyIsl, Yepe3 1e3ypy, Kak WUTOT, 3BYYHT KaJCHIIMOHHBIN MaccaKk ajbTa, MPEABAPSIONINN TOSBICHUE
rJ1aBHoOM maptuu [3].

Penpusa muHamMu3MpoOBaHA W MPAKTUYECKH MOBTOPSIET AKCHO3MIMIO. Tema MoOOYHOW mapTuu
UCTIOJNHAETCS Ha NOMyTOH Bbimle, B Edur. MuHys 3akiIiOUMTENbHBIA pas3zen, My3blka BHOBBb
BO3BpAIACTCS B CBOK HMCXOJHYIO TOHAIBHOCTH. [IYHKTHUPHBI PHUTM, BBIMTOJIHSIONIMNA POJb JICWUT-
puTMa, MOSBISICTCS BHOBb: B MEJIOAWM aibTa, B OTBeTax (HOpTENHaHo, B HEOOIBIIOM
KyJpMuHanoHHOM allargando u ¢punansHOM accelerando mocineTHUX TaKTOB PEIPHU3HI.

Bropast uwactb, poco lento e cantabile, kpacuBas, HamoJHEHHass CBETJIBIM POMAHTUYECKUM
YyBCTBOM JJICTHsI, OJIHA U3 JYUIIUX CTPAHUI] aHTJIMACKOM albTOBOM My3bIKH. TpéxdacTHasi penpu3Has
dopma co3gaéT «rapMOHMYHOE MPOCTPAHCTBO JUIS BBIPAYKEHUS BO3BBINICHHBIX M, OJHOBPEMEHHO,
OJM3KKX M TIOHSATHBIX YyBCTB. VX JIyXOBHOE HA4aj0 HAMOJHEHO SIPKOW AMOLMOHAIBHOCTHIO, TUPUKOM
U DKCIpPECCHEW, TOHKMM IIOHMMaHUEM HCIIOJHUTEIBCKOW TPHPOJIBI HMHCTpyMeHTa. ATMocdepa
3ayIICBHOTO pa3roBopa SICHO ONIYIIAETCS B TOCTPOCHUU MY3bIKAJIBHBIX JHAJIOrOB, B THOKOCTH
MEJIOIMYECKUX JIMHUH, B HMX IUIABHOM HMHTOHALIMOHHOM pHUCYHKe. Tema, 3Bydamias y anbta,
BbIpa3uTelIbHA ¥ MOHOJOTMYHA, MPOXOJHUT B CONPOBOXKICHHM MSTKOW MOCTYNU (HOPTEITHAHHBIX
akkopoB» [3] (Horwsrit mpumep 2 Conara mnst anbTa u poprermano Ne 1 M.Boysna. 1. 2).
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Pucynok 2. Conara s ansta u oprenuano Ne 1 M.boysHa. . 2

KoHTpacT BHOCHUT CpemHMI paszesn, IOCKOJIBKY BHOCHT pE3KyK) CMEHY HMOLMOHAIBHOIO
COCTOSIHUS, METPa U TOHAJIbHOTO IU1aHa. Ha ¢oHe ocTuHATO posiyif y anbTa MOSABISETCS HOBAs TeMa,
JUpUYECKask U TOJETHASL, «B POCCHIIH JParoleHHbIX TapMOHUHN 1 U3SIIHBIX alnbTepanuii» [3].

SIpKyl0  KyJbMHHAIMIO-BEPIIMHY, CONPOBOXKIAEMYIO0 TOPIKECTBEHHONW MOCTYNbi0 0acos,
MPU3BIBHBIMU DPEIJIMKaMU albTa U OsieckoM (hOpTENUaHHBIX Macca)ked MOJIrOTaBIMBAIOT AHAJIOTH
anpTa U (hOpTENHUaHO.

B Kagennuum CoHaTel My3bIKallbHAs TKaHb MHTOHAIIMOHHO HEYCTOMYMBA, YTO OTPAXKEHO B
cBobogHOoM, ad libitum, moctpoenun snm3zona: colla parte ¢oprenuano u rubato amera. Pempuza
BO3BpaIlaeT K JOPOTUM yMy M CepAlly BocloMHUHaHMsM. Tema anpTa 3BYYUT KaK CTpPacTHOE,
OCMBICIIEHHOE IpU3HaHuEe. EMy BTOpAT COUYYBCTBEHHBIE MHTOHAIUM POSUIA, JIEHTHI JBOMHBIX HOT,
TpalMo3HbIe aKKOPbI conmpoBokaeHus [3]. [locneqauii KyTbMHUHAITMOHHBIN B3JIET, CTHXUHHBIN TTOTOK
3BYKOB, POKOBOE€ MTPOTHUBOCTOsSIHUE anbTa U posiist. CkopOHOe cuHKonupoBaHHoe allargando mpuBoauT
K JIONTOKJAHHOW TeMe, B 3aBEPILAIOIINX MHCTPYMEHTAJIBHBIX MOBTOpAX M MEpeKInYKax oOperaercs
rapMOHUS U pajiocTh ObITUs [3].

Tperbsi yacTh COHATHl pelieHa Kak CBOOOMHAas, poHmooOpasHas (opma, HamOMHHAMOIIAS O
TpaguLMsIX OpUTAHCKOTO (PONBKIIOpA, €ro MHTOHAIMAX W pUTMax. bypHoe BCTymieHHE, B maccaxax
anbTa U peIuIMKaXx posiis, B aKIEHTaX U Le3ypax, MpeIlIecTBYET MOsIBICHUIO OCHOBHOM TeMbI B 00eHX
MHCTPYMEHTANBHBIX MapTusx. HapouuTo yrioBaras, ¢ NOTYEPKHYTOM cinaboi moneld TakTa U
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BCTaBHBIM OypJIOHOM, OHa, HECOMHEHHO, POJICTBEHHA HAWTPHIIIY BOJILIHKUA, KOTOPBIA CTaHOBUTCS
NEHTPUTMOM H JeiiThHToHauel punana (Ipumep 3 Conara s anpTa 1 Goprenuano Ne 1 M. BoysHa.
4. 3).

Hckpsiemycst Becenbio MPOTUBOCTOUT KOHTPACTHASI CEpeMHA AJIETHYECKOr0 XapakTepa, B Hell
My3blKa MPUOOPETAaeT YEPTHl POMAHTUYECKOW MO3MBI. [lapTHTypa HamoJIHEHa TapMOHHYECKUMU
KpacoTaMd M SIpKUMH JuHamuueckumu 3¢ dexkramu. BripasutensHbsl ¢pa3bl anbTa B OapxaTHOU
nmoctTynu GopTENHaHHBIX aKKOPAOB. Bo3BpalleHre kK OCHOBHON TeMe CBS3aHO C TIOCTIEI0BATEIIBHOCTHIO
CKEPIIO3HBIX U TAHIEBAIBHBIX SMU30/0B, IPEIIIECTBYIONINX HACTYIIJICHUIO PEIIPHU3BI.
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Pucynok 3. Conara juist anbta u poprenuano Ne 1 M.boysna. u. 3

Omna TpakTyeTcs 110 HOBOMY: B CTPEMHUTEIIBHOM CMEHE HACTPOCHHUH, B DKCIIPECCHUH YHHCOHOB,
CTPETT, aKIIEHTOB U MOBTOPOB, SPOCTHBIX MEPEKINIEK MOTUBOB U ¢pa3. Utor u amodeos — ckopOHOE
appassionato posulsi M PEYUTATUB aibTa, 3aBEPUIAIONIME IUTPUXH STOW POMAHTUYECKOM Jpambl,
NepexoIIIe B KOy, I/1€ BHOBb 3BYYUT OCHOBHAsl TEMa, B BUXPE TaHLa 3aBeplIaolas coHary [3].

PaccmatpuBaemoe counHenme M. BoysHa sBISeTCS OIHHM H3 JIy4IINX OOpPasloB albTOBOIL
JUTEPaTyphl B My3bIKaJIbHOM HCKycCTBE AHIIMM Hayasa XX Beka. CoHaTa HanucaHa B TPAAULIMOHHON
TpEXYacTHOM Qopme, MO COACPKAHUIO M Kpyry oOpa3oB HpeAcCTaBiIseT coOoi pa3BEpHyTOE
POMaHTHUYECKOE MOJIOTHO, HAIIOJIHEHHOE PEAKON JTUPUYECKON KPACOTOW, UICKPEHHOCTBIO M CBEKECTHIO
YyBCTB.

Conary Ne 1 op. 18 mo MuHOp OTIMYaeT HEOObIYAHO BBICOKUIN TpaayC HaNpsKEHUS U
MHTEHCUBHOCTH pa3BepThIBaHUS, THOKOe B3auMojeWcTBUE (HOpTENHaHO M allbTa, oOpasyrolee
aHcamOJb, B KOTOPOM KaXJblii HMHCTPYMEHT SIBJIISI€TCS IOJHONPABHBIM YYacTHUKOM, a TaKKe
BBICOYAMINIAs CTENEHb BHUPTYO3HOCTH NapTuu anbra. [lapTus anbra JEMOHCTPUPYET BBICOKYIO
TEXHUUYECKYIO0 OCHAIEHHOCTh, O0raTylo 3BYKOBYIO NAIUTPY, HIMPOKUH IITPUXOBOM quamna3oH. Pamom ¢
HUM (popTenuaHo — YyTKUH aHcamOJeBbIi mapTHEP, MOJHONPABHBIM yYaCTHUK MHCTPYMEHTAJIHHOTO
auanora M co3jaTrelb €IMHONM TBOPUECKOM KOHIENLHWH, MPEACTaBIAONEH 0COOEHHOCTH
VHIMBHIYalbHOTO oYepka u cTiiis Mopka BoysHa.
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Abstract: This article explores the role of modern internet technologies in the development of
discursive competence among high school students. In an era where digital literacy is increasingly
vital, the internet offers a plethora of resources and platforms that can enhance students' ability to
engage in extended, coherent, and persuasive written discourse.

Keywords: Discursive competence, High school students, Internet technologies, Educational
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Introduction

In today's digital age, proficiency in written communication is essential for academic success and
future career opportunities. High school education plays a pivotal role in equipping students with the
necessary skills to effectively express themselves through written discourse. However, traditional
approaches to teaching writing may not fully capitalize on the potential benefits offered by modern
internet technologies. This article seeks to explore how educators can harness the power of the internet
to foster the development of discursive competence among high school students. In the digital age,
proficiency in written communication is paramount for high school students to succeed academically
and thrive in the evolving landscape of communication. However, traditional approaches to writing
instruction often fall short of fully exploiting the opportunities afforded by modern internet
technologies. This article aims to examine how educators can leverage these technologies to foster the
development of discursive competence among high school students.

Theoretical Framework

The development of discursive competence is influenced by various linguistic, cognitive, and
sociocultural factors. Drawing upon theories of language acquisition and sociocultural learning, this
article proposes that internet technologies offer unique opportunities to scaffold students' acquisition of
discursive skills. Vygotsky's concept of the zone of proximal development (ZPD) suggests that
students can enhance their writing abilities through collaborative interactions facilitated by online
platforms. Additionally, the affordances of digital tools allow for personalized learning experiences
tailored to individual students' needs and interests. The acquisition of discursive competence is shaped
by linguistic, cognitive, and sociocultural factors. Drawing on theories of language acquisition and
socioconstructivist learning, this paper argues that internet technologies offer unique affordances for
scaffolding students' development of discursive skills. Through collaborative learning environments,
personalized feedback mechanisms, and exposure to diverse perspectives, digital platforms can support
students in honing their abilities to craft coherent and persuasive written discourse.

Integration of Internet Technologies. A variety of internet technologies can be leveraged to
support the development of discursive competence in high school students. Online writing platforms,
such as Google Docs or Microsoft Word Online, enable real-time collaboration and feedback,
promoting peer interaction and revision skills. Social media platforms offer opportunities for students
to engage in authentic writing tasks and interact with diverse audiences. Educational websites and
digital libraries provide access to a wealth of informational resources, enriching students' content
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knowledge and supporting evidence-based argumentation. A myriad of internet technologies can be
integrated into high school writing instruction to facilitate the formation of discursive competence.
Online writing platforms, collaborative editing tools, and digital libraries provide students with access
to resources and opportunities for peer interaction and revision. Social media platforms offer authentic
contexts for writing and audience engagement, while multimedia resources enable multimodal
expression and creative storytelling.

Pedagogical Strategies. Effective integration of internet technologies into high school writing
instruction requires thoughtful pedagogical design. Teachers can design scaffolded writing tasks that
gradually increase in complexity, providing students with opportunities to practice and refine their
discursive skills. Incorporating multimedia elements, such as videos or podcasts, can enhance students'
engagement and facilitate multimodal expression. Furthermore, explicit instruction on digital literacy
and online etiquette is essential to ensure responsible and ethical use of internet technologies. Effective
integration of internet technologies necessitates thoughtful pedagogical design. Teachers can design
writing tasks that leverage online tools and platforms to foster collaboration, critical thinking, and
digital literacy skills. Scaffolding writing assignments to incrementally increase in complexity and
providing avenues for authentic audience engagement can enhance students' motivation and
engagement. Additionally, explicit instruction on digital citizenship and online etiquette is vital to
ensure responsible and ethical use of internet technologies.

Conclusion

In conclusion, modern internet technologies offer valuable opportunities for promoting the
development of discursive competence in high school students. By leveraging online platforms,
resources, and pedagogical strategies, educators can empower students to become proficient and
confident writers in the digital age. However, effective implementation requires careful planning,
ongoing support, and a critical awareness of the potential challenges and limitations associated with
internet-based writing instruction. Through collaborative efforts between educators, researchers, and
technology developers, we can harness the transformative potential of the internet to cultivate the next
generation of skilled communicators. By harnessing the capabilities of digital platforms and adopting
innovative pedagogical approaches, educators can create dynamic learning environments that empower
students to become adept and confident communicators in the digital age. However, successful
implementation requires ongoing support, professional development, and a critical awareness of the
opportunities and challenges associated with internet-based writing instruction. Through collaborative
efforts between educators, researchers, and technology developers, we can harness the transformative
potential of internet technologies to cultivate a generation of skilled communicators prepared to
navigate the complexities of the digital world.
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MHUPOBAS MPAKTUKA PA3BUTHSA U MOOIIPEHUA KOPIIOPATUBHOM
KYJbTYPbI HA ITPEAIIPUATHUAX
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AHHOTAIIUA

B crarbe paccMoTpeHa poJib MOJIOAEKHOW IOJUTUKM B (OPMHUPOBAHUM KOPIOPATUBHOM
KYJIBTYpBI, KOTOPAsl AABJISETCSA OJHUM M3 KIIFOUEBBIX ACIIEKTOB YCIIEIIHOIO Pa3BUTUSA IPEIIIPUATHUSA, TAK
KaK MOJIOAC)KHAS IIOJIMTUKA, KaK CTPATErM4YeCKOE HAIPaBJICHHUE YIIPABIICHUS II€PCOHAJIOM, HUIPAET
BAKHYIO POJIb B CO3JAaHUU M IOAJEPKKE OIPEICICHHBIX LEHHOCTEM M HOPMATHBHOIO IOBEICHUS
COTPY/IHUKOB.

KitoueBbie cioBa: moBbIIeHHE APPEKTUBHOCTH, KOPIOPATUBHAS KYJIbTypa, JHIEPCTBO,
IIPOU3BOJICTBO, IPEAIIPUATHE

@opMHpOBaHNE U pPa3BUTHE KOPIOPATUBHOW KYJBTYpPhl Ha HPEANPUATHIX OIPEIAEIIETCS
MHOKECTBOM (bakTopoB: HAl[MOHAJIbHO-KYJIbTYPHBIMU acIeKTaMH, MEHTAJIUTETOM,
3aKOHOAATEIBCTBOM U UJEOJIOTUEN TOCY1apCTBa, KOHKYPEHTHOM Cpesioi, CTHIIEM paboThl U Tak JaJiee.
HccnenoBaTenu 0TMEUarOT, YTO KOPIOPATUBHAS KyJIbTypa B pa3IMYHBIX TOCYAapcTBax (pOpMHUPYETCs
MIOJ1 BIIMSIHUEM psiJia COLMATBHBIX (PaKTOPOB, OTPAXKAIOIIMX HAIlMOHAIBbHBIE U MEHTAJbHBIE pa3Ivuus
KyJbTyp O3THX CTpPaH: HOPMBI  COLMAJBHOTO  B3aMMOJEHCTBUS  CyOBEKTOB  3KOHOMHUYECKOH
NESTeIbHOCTH; MpPEINOYNTaeMble OpraHU3alMOHHbIE (OPMBI SKOHOMMUYECKOH  JI€ATEIbHOCTH;
MOTHBAIsl U OTHOLIEHHE K TpPyAy; OTHOIIEHHE K COOCTBEHHOCTHM M OOraTtcTBy; HOPMBI U
OOIIECTBEHHOE OTHOIICHUE K MPEANPUHUMATENIBCKON NESTEIbHOCTH; CTETIEHb BOCHPUMMUYUBOCTH K
3apy0eKHOMY HSKOHOMHUYECKOMY OMBITY; MPEANOYTeHUS K WHIUBUAYaTbHOW MM TPYNIOBOM
aestensHOCTH [1].

BHuMaHMe K HalMOHAJIBHBIM OCOOEHHOCTSIM COLMATbHO-9KOHOMHUYECKOTO MEHTAJIUTeTa B
MIPaKTUYECKOM IUIaHE MPOSBISETCS B BO3PACTAIOIIEM YyuyeTe KYJIbTYpOJOTHYECKUX (DaKTOpoB B
NPAaKTUKE YIpaBlIeHUs NPEeANpusATHIMH. Bo MHOrMX pa3BUTBIX CTpaHaxX NpHU3HAeTcs ocolas poiib
HAIlMOHAJILHOW KYJBTYpbl B ()OPMUPOBAHUU YCTOMYMBBIX MOBEJECHUYECKUX MOJIENEH COTPYIHUKOB U
Pa3BUTHUU YEIOBEUYECKOr0 KamuTamia, IIpekIe BCEro €ro MHHOBALMOHHON cocTaBisAomen. 11o MEHeHnto
9KCIepTOB, 3¢ (EeKTUBHAsS KOpPHOpaTHUBHAs KyJbTypa HE MOXET CYIIECTBEHHO MPOTHBOPEUYUTH
CIIO)KUBIIECHCS B CTpaHe XO3SMCTBEHHOW KYJbTYpe, YTO OOBACHSAET MOMYJSPHOCTh HPUKIAIHBIX
COLIMOJIOT0-aHTPOTNOJIOTHUECKHUE HCCIIEA0BAaHUS STHUYECKUX OCOOCHHOCTEHN YeI0BEUECKUX PECYPCOB B
COBPEMEHHOM HAy4YHOU mpakTHKe [2].

B anrmo-amepukaHCKOW MOJENM KOPHIOPATHBHOW KYyJIBTYPhl OCHOBHOM AaKIEHT JENAeTcs Ha
Pa3BUTUU JIUYHOCTU COTPYIHUKOB. BOJIBIIMHCTBO aMEPUKAHCKUX KOPIIOPALIUNA IIPEIOCTABISAIOT CBOUM
paboTHUKAaM BO3MOKHOCTH IPOSIBISTHE CAMOCTOSATEIbHOCTD, MOOLIPSIIOT JUAEPCTBO M CIOCOOCTBYIOT
pasHooOpa3uto Tpyna. Kak mnpaBuiio, amMepuKaHCKHME KOPHOPALUMU CIIOCOOCTBYIOT IOCTOSIHHOTO
JUYHOCTHOMY POCTY COTPYJHUKOB, MaTepHallbHO oOecrieynBasi 0Oy4eHHE M HCHOJIb3Ys «IUIaTy 3a
3HaHUS» — BO3HArpaXkJIeHHE HE TOJBKO 32 BBINOJIHEHHYIO PabOTy, HO M 3a MOTEHIMAJbHbIC 3HAHUS
pabotHuka. C 1enbl0 NOBBIMIEHUS COAEPKATEIBHOCTH TpyJa B aMEPUKAHCKMX KOMIIAHUSX YacTo
MPOUCXOJIUT peopraHu3alus, 4YTO CHOCOOCTBYET JMKBUJAIIMM MOHOTOHHOCTH U PACIIUPEHUIO
(GyHKUMH, OTBETCTBEHHOCTH M TBOPYECKOTO IMOJIXOAA COTPYAHUKOB. Takke BaKHOM COCTaBIISAIOLICH
KOPIOPaTUBHON KYJIbTYPbl AMEPHMKAHCKHX KOMIIAHMM SBJISAIOTCA IPOrPaMMbl TyMaHU3alUWd U
oboramenust Tpyna. Lleap naHHBIX MporpamMMm 3akKIO4aeTcsi B OCBOOOXKICHMM OT MOHOTOHHOCTH M
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OeccolepkaTelbHOCTH Tpyla M Tepexomy K paboTe, COOTBETCTBYIOLIEH TpeOOBaHUSIM
BBICOKOpPa3BUTON JIMYHOCTU. [lepexos OT KECTKHX aBTOPUTAPHBIX (OPM YIpaBieHHs K THOKUM
METOAAaM YHOpaBJICHHUS TPYJOM CIOCOOCTBYET pa3BUTHIO MPOU3BOJICTBEHHON JEMOKpAaTUH U
paclIMpeHuIo IpaB KaxJ0ro pabOTHMKA B BBIPAXKEHWU CBOEH WHAMBUIYAIbHOCTH. B wnenowm,
aMEpPUKAHCKUI TMOIXO0J OCHOBAaH Ha YBEPEHHOCTH B TOM, 4TO 3(PPEKTHBHOCTH pabOTHl OpraHU3aLuN
3aBUCUT HE CTOJIbKO OT OpUEHTALMM Ha (UHAHCOBBIC II0KA3aTeNM, CKOJIBKO Ha HpUOOLIeHHe
pabOTHHUKOB OpPraHU3aIMU K €€ CTPATETHYECKUM IIEIISIM.

BonpmuucTBO KOMNanuit 3amanHoit EBpornbl uMeroT 0osiee KOHCEPBATUBHYIO KOPIIOPATHBHYIO
KyJIbTYpY B CpaBHEHMM C aMEpUKaHCKUMHU opraHuzauusMu. CTpeMileHHEe K WHIUBUAYaJIbHOU
OTBETCTBEHHOCTH W JIMYHOM Kapbepe, IYyHKTYaJIbHOCTb U IEJAHTUYHOCTb, WJICAIBHBIM IOPSIOK,
YEeTKHE TPaHUIBl OTBETCTBEHHOCTH U COONIO/IEHHE CYOOpAMHALMU OTIMYAIOT MEXKIMYHOCTHBIC U
TPYJLOBBIE OTHOILIEHUS COTPYIHUKOB KOMIIAHMN C KOHTHHEHTAJIbHOM KOPIOPAaTUBHOW MOJEIIBIO.
HecmoTpss Ha TO, YTO B 3amagHOEBPONEHCKUX KOMIAHUAX MPUBETCTBYIOTCS (OopManbHbIE U
HedopMalibHble KOMMYHUKAIIUM, MPUBETIUBOCTh U HaJIMYUE COOCTBEHHOW HWHIUBUAYaJIbHOCTH, B
OOIIEHUN MEXAy KOJUIETaMH MPHUHATO COOJIONATh SMOIMOHAIBHYIO TUC TAaHIHIO, B OTIMYHE OT
aMEPUKAHCKUX KOMIIAHWUM, I1e IPU3HAETCS NIPAKTUKA MPSMBIX KOHTAKTOB BBICIIMX PYKOBOJUTEINEH CO
BCEMH pabOTHUKAMHU

Ocob6oe BiusHUE Ha (OPMHUPOBAHUE SIMOHCKOHW MOJEIN KOPIOPATUBHOW KYJIBTYPBI OKa3ald
HAIlMOHAJIFHBIE TPAAMIMU TOCYHAapCTBa, a TaKKe TIeonoiauTudeckue ocobeHHocTH. OCHOBHOM
IIPUHIMI, 33JI0’KEHHBIN B SIMOHCKOW Mozaenu — «Mbl oHa ceMbs». JlanHas dunocodus 3akperuisiercs
B CTpaTErMYeCKUX LEJIAX KOPIOopaluil — MOBBIIIEHNE YPOBHS KU3HU paOOTHUKOB IyTEM 00ecreYeHUs
MOKU3HEHHON 3aHATOCTH, CTaOWJIBHOCTM M YPAaBHUTEJIBHOIO IPHHLUINA 3apabOTHON ImIaThl AJs
pabOTHUKOB SBJIAETCS BEIYIMMH EHHOCTSIMH IS SITOHCKUX KOMITAHUH.

Kuralickas kopropaTuBHas KyjibTypa, Kak M SIOHCKas, OoJsibllleé OpPHEHTHUpOBaHAa Ha
KOJUIEKTHBM3M, YEM Ha MHIUBUIYaJIU3aLUI0, U HE MO3BOJISIET OTKPBITO CTABUTH JINYHBIE MHTEPECHI HA
nepBoe Mmecro. CormacHo Tpaauuusm Kwuras, yacTro TO, 4TO HE TOBOPHUTCS, SIBISIETCS Ba)KHEE
CKa3aHHOTO, M JIIOJU CHEIUAJIBHO TOBOPAT HWHOCKAa3aTeNbHO U Hamekamu. CTporocts u
MaTPUOTHYHOCTh KUTANCKOM Hauuu OOyCIIaBIMBAET JIOCTATOYHO CHIIBHYIO U CTPYKTYPHUPOBAHHYIO
KOPIIOPaTUBHYIO KYJbTYpY.

AHanu3 MHMpPOBOM TPAKTHKU PpA3BUTHUS KOPIOPATHUBHBIX KYyJIbTYp HArjsgHO OTpaxkaer
JOMUHHPOBAHNE HAllMOHAJIBHBIX OCOOCHHOCTEH B JEJOBBIX OTHOIIEHHMSIX MX mHpencraButeneil. Ilpu
U3YYEHHH OCOOEHHOCTEH Ka3aXCTaHCKOM KOPIOPAaTUBHOM KyJIbTYpbl Ba)XXKHO MOHUMAaTh, YTO BBUIY
UCTOPUYECKHX, Teorpauyeckux M TOJIUTHYECKUX OOCTOATEIbCTB €W NPUCYLIM YepThl CaMBbIX
pa3HOoO00pa3HBIX HALIMOHAIBHBIX AJIEMEHTOB.

IIpoBeeHHBIN aHATN3 OAX0/I0B COBPEMEHHBIX HCCIIeIoBaTeNeH moka3an He00X0AUMOCTh yyeTa
HAIlMOHAJIbHO-KYJIbTYPHBIX aCIEKTOB, MEHTAJIUTETa, a TaKKe 3aKOHOJATEeIbCTBA U HJIEOJIOTUU
rocygapcTBa npu (GOPMHUPOBAHMM M OIEHKE KOPIOPAaTUBHOM KyJIbTYpbl Ha Ka3aXCTaHCKUX
npennpusTusax. Kak u KyabTypa B 0oOLIeM CMBICIE 3TOTO CJOBa, KOPIOPAaTHBHAs KyJbTypa
dopmupyeTcss B IpoOLEcCe COBMECTHOM JesITEeIbHOCTH JIIOJIEH, OJIHAKO B OpraHu3alMsx oOHa
MIPOEKTUPYETCA M CO3/aeTCsl JIIOJbMHU CO3HATENIbHO C TOCIEAYIOIIMM YIIPAaBJICHUEM €€ pPa3BUTHEM.
Poct oOmiero 61arococTosiHusl CTpaHbl, pa3BUTHE JIYXOBHOW COCTaBIAIOLICH B MOTHBAaLUHU
COTPYJIHUKOB B COBOKYITHOCTHU C JOCTaTOYHBIM MaTepUalbHBIM CTUMYJIMPOBAHUEM, OPHEHTALlUs Ha
JMYHOCTHBIN MOTEHIMAN U PAa3BUTHE COTPYTHHUKOB BMECTO NMPe0OIaaHusl UepapXuu, OCHOBAaHHOM Ha
JUYHBIX CBA3SIX, MOTYT CTaTh 3HAUUMbIMH (hakTopamu popMupoBaHus 3G(HEeKTUBHON KOPIOPATUBHOM
KyJbTYphl, HaIleICHHOH Ha JOJIOCPOYHOE pa3BUTHE M TOBbIIEHHE 3()()EKTUBHOCTU YyIpaBIECHUS
MIPEeANPUSATHS.

Takum 00Opa3oM, Ha ypOBHE MHUPOBOIO COOOIIECTBA 3apOXKJIAIOTCS OOLIEMHPOBBIE TEHACHIIUU
pa3BUTHS KOPIIOPATUBHON KYJBTYPBI, KOTOPbIE ONPEIENSIOT HaIpaBJI€HWE Pa3BUTHUS KYJIbTYpbl Ha
YPOBHE OTJENbHO B3STHIX TOCYJapcTB. B KaxXaoM rocygapcTBe oOOIIME TEHACHIMH Pa3BUTHUS
KOPIIOPAaTUBHOM KYJBTYPbI TPaHC(HOPMUPYIOTCS ¢ yU4ETOM HALMOHAIBHBIX OCOOEHHOCTEH, HCTOPHH,
penurud U cnenu(uku pa3BUTHA. DTO B CBOIO OYepe/lb OKa3bIBAeT BIUSHHE HA KOPIIOPATUBHBIC
KyJbTYpbl OTIEJNBHBIX (UPM, OpraHu3aluid, HOpeAnpusTHid B crpaHe. Ha MukpoypoBHe BHYyTpHU
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roCcy/lapcTBa 3HAYMMYIO pOJIb HWIPAIOT BHJ JEATCIBHOCTH KOMITAHWU, OCOOCHHOCTH OTpaciv
(GYHKIIMOHUPOBAHMS, XapaKTEPUCTUKU OPTaHU3AlUU — pa3Mep, YUCIEHHOCTh U CTPYKTYypa MepcoHaa,
ATan ’KU3HEHHOT0 LIUKJIA U JIpYyTHE.
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