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Options QT GUI Range QT GUT Entry
ID: top_block 1D: gain_rx ID: analog_fi..._bandwidth_rx
Title: Signal anahyzer Label: RX gain Label: RX analo...width [MHz] LimeSuite Source (RX)
Author: Anisimov S.A. Default Value: 0 Default Value: 20 Device Serial:
Generate Options: QT GUI Start: 0 File:
Stop: 70 RF Frequency: 100,1M _
Step: 1 QT GUI Entry Sample Rate: 4M FFT SizeSiTO‘QGél:l sk
ID: baseband_rx Oversample: Default
QT GUI Label Label: Rx bassband [MHz] NCO Frequency: 0 | :’:mim';:’:"ﬂ: 1o
ID: ssmple_rats . Default Value: 100.1 Calibration BW: 4M Update Rate: 10‘
Label: Sample rate [S/s] QT GUI Entry LNA Path: Auto(Default)
Default Value: 41 2% nco, freq_ex Analog Filter BW: 20M
Label: RX NCO [MHz] QT GUI Entry Digital Filter BW: 2M
Default Value: 0 1ID: digital_f..._bandwidth_nc Gain (dB): 0
Label: RX digit...width [MHz]
Default Value: 2
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NEGATIVE -SAMPLING WORD -EMBEDDING METHOD
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Kazakh British Technical University
Republic of Kazakhstan, Almaty, 050000

Abstract. One of the most famous authors of the method is the person Thomas Mikolov.
Its software and method of theoretical application isafrthe major ones for our consideration
today. It is better to pay attention that it is more mathematically oriented. The author himself had
more to do with mathematics and his method concerns first of all a mathematical solution for &
theoretical, and tlrea practical solution for creating this and the method we are analyzing.
Dense vector word representations have lately gained popularity adegttl features for ma-
chine | earning algorithms, and Mi kol oofiss s
main components, Negative Sampling, and offer efficient distributed methods that allow us to
scale to indicate and exclude the possibility of probability loss in a similar value. Furthermore,
this method is lasdibcused on a single action in theold sense for processing the recognition
of the abovementioned vector or words.

Keywords. Graphs, negative sampling, method of word embeddihgmas Mikolov,
train, mathematical basic theory, sequence, matrix, vectors.

35



Introduction

It is better to &rt with the fact that with the development of computer technology, name-
ly computers began to turn in the 20th century from 1920 computers intitetigked personal
computers. Vivid examples that we can observe in the 19604th the development of com-
puter technology, there was an urgent need to enter texts, as computers became not only a me:
of calculus, but also text input and search. Embedding itself can be understood as a translation
text into the language of the computer itself. Accordintiigre is only an open and closed gate
for the processor architecture. That is, the supply of current and its absence. Hence the existen
of 1 and 0 modes. The easiest way that can come to mind is the orientation of words by number:
After all, combinatios can be made up to 01 to the power of 26 to subtract 1. But this method in
itself is considered extremely inconvenient and takes up productntywith the existence of
programming languages and explanation through the writing of certain formulasoof, and
we are talking about single actions that reduce the load on the constant computing power of th
processor itself. This way we find more acceptable ways for embedding. Today we will talk,
strictly speaking, about the implementation of this mefleodmbedding and about the conven-
i ence of recognizing and wusing the formula
that the important formulas and people involved in the evaluation of the method will be impact-
ed. It is critical to considethat the transition to this way of embedding use the existing search
engines such as google and Yandex in their search engines, where thaeedeth ability
methods of word recognition the actual cell servers by the processor in place. In this article we
will answer the questions. What is this method? How is it applied and where? What formulas
exist? Graphs and an illustrative demonstration of the translation of a word into a programming
language that we understand. These and many questions that youiketddfind answers to
may be present in this article. [1, c. 25] Let's move on to getting acquainted with the method it-
self and its application in practice.

Acknowledgements

In the first part, it is worth considering conditional probabilities andetleslude words
from the corpus of the letter w and the letter d. In this case, the probability of loss of ¢§(d/w;
will be considered

1) argmax} [} p(d/iw;d)]

d wNT ext

in the practical equation shown, D(w) is a set of contexts of the word w and its corre-
sponding resulting probability. Generation that allows you to find outuhsesjuent possibili-
ties. The alternative for this equation is tracking

2) arg max p (d/w;d)
d(w,c)ND
In this case, D is a set of all available pairs of words from a given context that we extract from
the selected text. This method isaternative for the first one with high possibilities for accurate
calculation, since we have a basic set in the form of D, which allows us to perform an exponentia
calculation.

Main body

Meanwhile, Mikolov introduced a new negative sampling systemwoald be much
more efficient based on probability and resource capacity. This method of negative sampling is
based on the theories of the probability of loss or-gkgm .It is worth considering this formula
below[2, c. 20]

1) Here are a couple of ( w ,)dwords from the context under consideration. Was it taken

from the relevant database? It is worth denoting them as follows ( D =1 | w, d) this will be the
probability that (w . d ) obtained not mediocre from an array or corpus of words.
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2) Definitely, thenp (D =0 | w, d) will be the probability that (w , d ) is not obtained from
the data of the actual case itself. As before, we assume that there are padrgeteming the
distributionp (D=1|w,d).

3) Throughout the computational process, we believe that the words and and contexts ar
taken from separate arrays or dictionaries, so that the vector associated with the word "airplane
will be quite differet from the vector associated with the context of the word "aircraft". This
follows from the very logic of context separation, from the vector itself. Existing points in their
places and the probability of their loss. Depending on the location of thes,pamtintroduce
variables into the corresponding formula, whereas vectors and their relationships may remait
completely different in one case or another. One of the reasons for prompting this question is th
separation of the word by its direct meaning #ma& context for comparison. Finding points and
vectors. For example, an airplane is an aircraft and an airplane. Words having the same motiva
ed context and vector. In this case, all the words will be shared in the probable context of D. Ir
this case, its rather possible to assign a low probability. In practical application, the theory itself
will look like this:1 ( aircraft | aircraf)), which will subsequently lead to a low value¥f L V,
where we can assume the impossibility. Such questions appear everywhere and we proceed fro
the fact that the fact is that we divide a word into a direct meaning and irxigartd then we
perform a matching operation.

Our real task in the future is to answer this question and build steps to improve this meth-
od in order to maximize the probability loss. Let's imagine the given in the formulas below. To
demonstrate our actionMaximizing our actions is necessary in order for the code to be viable
and adapted to work in a negative sample.

arg max } p(D=1lw,dd)

d (w,c)ND
=—argmaxlogl (D=1jw,dd)

d (w,cND
=arg max } log p(D = 1|w, d;d)
d (wcyrD

uvhe rate in this equation p (=1 | d, W) the datum can be shown by referring to soft max
fD=1jw, die) =1% 1+ cLvw
And the corresponding definitiasf the solution looks practical as follows :
argmax X logl% 1+¢ctvw
d  (wepD

In this case, it is indicative that the problem has a trivial solution, if we estaldlishh here we

can conclude that p (D =|w, c;d) = 1 for a pair of each, otherwise we will proceed from (w

d) . This is not difficult to achieve given the set valud ahd in such a way that vc = vw and vc

L vw = K for each subsequent st anmberfingaprac ,
tical sense, we can get a probability of 1
solution is also necessary for theoretical understanding. The loss of words with the practical ant
meaning of the vector can be very differant it is worth taking into account without fail. And

in order to have a sufficient understanding of the indicator, a decision is needed regarding the
probability itself. The loss of words with a similar meaning and in general words in general in
context @ vectorial basically has a direct relationship to the probability of loss. The practice in
this case is quite easy to show. It is obligatory to have a tool or other mechanism that would no
allow existing vectors to have the same value. Prohibiting sicolabinations (w , d ). A good

way for this representation exists and it looks like this for existing pairs ( w, d ), for them p (D =
1| w, d;d) must have a low value for them. For those cases where pairs do not exist, we car
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achieve the goal by refémg to the generation of a set of D' random pairs (w, d ), we can assume
that they are not true.(the name of this set "negative sampling" actually comes from a set of D
randomly selected negative examples). In this case, the goal of optimization lisctcoseise
another language to generate negative possibilities.

argmax p(D=1|d,wd)} o(D=0]|d,w()
d (wdyrD (W@ Nj

=zargmaxd p(D=1lc,w,d)} (17 p(D=1|d,wd))

d (wdy'D (WP Nj
=zarg max Xog p(D=1|d,wd) + X l og( M) p(D = 1| w, d;
d(w,dy D (Wi @) Nj
= arg max X | 0g T1%1+&C°YYveclvw + X (e
d (w,eprD (W, D Nj

=argmax X log 1% 14%€°¥WX log(1-1%1+&" chyvw
d  (wdrD WBN;
=argmax X log 1% 1+4€°¥" log(1% 1+¢ectyw
d wdyD W.BNj
Ifwelettobeld( x) = 1 % 1+eiTx we will have answer
argmax X log1% 1+ect¥WX Jog(1%1+e&ctyw
d (wdpD (w,dy' D Nj
=argmax X logi( ve L vw)( +vec KX vw) og
d (wdrD (WD Nj

following a certain method of construction, there is a difference an@xtismely clear-
er and easier to master, from Mikolov. The most striking difference we want to show you to
readers is that we represent the goal in general for the corpuB'lat the same moment they
represent it as follows in one example (wNdp and kexamples (w, cj ¥ D' following a cer-
tain example of construction D' following the basic law of construction in the negative sampling
method. [4,c.30]

Il n particular, a negative sample k Mikog
thodical metlod to perform the task D' k times erected more than D, and for each of the existing
(w, d)N D, we create k samples (w, d1), . . ., (w, dk), where cj is shown later in relation to its

distribution across anagramme. , raised to a power is necessaryeotbernndicator 3/4. This is
equivalent to extracting samples from the given case (w, d) in D' from the unigram distribution
(w, d) D pw(W) pcontext C ) [dwhéte pvords(w) and pcontexts(c) are the-preggram distri-
butions of words in this equationdithe contexts of this represented word and, respectively, that
Z is the normalization constant in the verbal sense in the equation. In the work of Mikolov and
other scientists, each context is in a vector in the existing equatiais the representesord

(and all words are displayed as contexts for probability derivation), therefore we assume tha
pcontext(x) = pwords(x) sount(x) % |Text| [6,c.130]
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5.1 Remarks for topi@nd the corresponding definition of the solution looks practical as fol-
lows:
1) The main significant difference in this case, from the skip gram model described in the
skip gram topic, is that the main formulation in this section does not model p(d|w), but ra-
ther a specific model compatible with the distribution of w and d.
2) Thomas Mikobv, llya Sutskevers ai Chen, Gregory Storrado and Jeffrey Dean. They
are connected in the creation of works and the promotion of the theory of negative selec-
tion in the field of the probability of words falling out and the main works for search en-
gines and individual tasker the processor . In promotion with quite successful results in
the field of neural information processing systems 26: 27th Annual Conference on Neural
Information Processing Systems 2013. Proceedings of the meeting held on December 5
8, 2013, Lake Tahm Nevada, USA States, pages 38119, 2013.
Transition from theory to an indicator of understandable practice
Having understood the theoretical meaning and structure and solved the problem of the
probability of falling out in a negative selection by exde, we decided to show readers the
main practical steps for understanding a negative selection in the simplest ways below. For ex-
ample, the word "Train" or any word. To show how the code works. Below is the code itself and
the graph. As we can see thare some side of the code that we can use whatever make word in
computer language. Negative sampling: [7]
epochs = 10000
print_every = 1000#In skigram middle word becomes the input which predicts #surrounding
words(targets)
#Every time one_hot_auto()aslled fresh batch is generatedmid_hot, sur_hot, labels =
one_hot_auto()
for i in range(epochs):#Forward prop to get hidden layer
z_midl = fc_inp_word(torch.Tensor(mid_hot))
z_sur = fc_targ_word(torch.Tensor(sur_hot))

#lnitialize a 1d maix of Os to store dot products between each
#row of first hidden matrix embedding input with second hidden
#matrix embedding target words
#This score forms the basis for optimizatiodot_u_v = torch.zeros(mid_hot.shape[0], 1)
for j in rangelen(z_midl)):
dot_u_V[j, :] =z_midl[j, :] @ z_sur[j, 3]

#Sigmoid activation applied to dot products of vectors
desired_logits =dot u_v
sig_logits = nn.Sigmoid()(desired_logits)

#Back prop and stepping
optimizer.zerograd()
loss = criterion(sig_logits, torch.Tensor(labels).view(sig_logits.shape[0], 1))loss.backward()
optimizer.step()
if 1 % print_every == 0:
print(loss.data)
#Scheduled one_hot_auto() to generate fresh random pairs
mid_hot, sur_hot, labels = one_hot_auto()#Prints losses
tensor(0.6029)
tensor(0.0674)
tensor(0.0146)
tensor(0.0060)
tensor(0.0029)
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tensor(0.0022)
tensor(0.0011)
tensor(0.0008)
tensor(0.0003)
tensor(0.0003)

Thus, we find out that it is also pos&lfor the processor to recognize words by single
actions with the calculation of a certain probability of loss. In the future, it is worth considering
that in the vector, if we are talking about a linear vector, there is a certain array of letters forming
a verbal composition through a prepared sample. This saves resources and has only advantag
For example, processing an array is more than a single action, unlike processing by a process
with several actions to create its own calculation and referonexisting letters. Thus, during
negative processing, the processor runs in information referring to an existing array, which is
stored in a certain way [3, c. 20]. This all greatly reduces the load not only on the processor, bu
also on the service itselh this case, we are talking about the existing advantages.

Basically, we will allude to the method of selection with a square. A square in which the
current supply and its absence are located on the left side. A certain sequence creates the prol
bility of memorizing the most convenient ways of marking letters. 1A and 1B in this case con-
tiguously create 1 "a" and 1"b". Given the matrix, we can imagine a complete working software
system for our own word recognition and the probability of a semantio hiteograph. Next, it
should be borne in mind that it is the negatively excluding probability that is the main meaning
for a negative selection in embedding. The main idea is to eliminate duplicate values, which clut-
ters up the code and loads it with unegsary calculations. Having completely analyzed the top-
ic, we can see that by eliminating such a scenario in advance, we can finally come to the mos
convenient computational method [4, c. 20].

Nevertheless, the general indicator is the very concept afrag from where the basic
information for processing comes from. Without understanding the array, it is impossible to im-
agine a general semantic selection for words. Arrays can be quite different, but the classic way c
the indicator in square bracket#hwthe form of processing the prepared combinations mainly in
the language itself can look like this [a, b, c, d, e, f, g, etc.]. Thus, we create a word by selectior
and exclusion in negative processing in the simplest way, which is the concept of ergbBddi
not forget that the code is extremely large, however in this work we have examined the main ex
amples for a complete understanding of the working state of the codes and the methad of nor
reactive selection [5, c. 30].

The existing algorithm. An algthm is a basic principle in programming and in life. An
algorithm is a certain sequence of actions. For example, when processing, first of all we refer tc
an array or resource. After accessing the resource, we proceed to identifying variables, for exarn
ple, and from here we proceed from the negative selection method to prevent the repetition o
certain probabilities D, which we presented above.

Conclusion

It is worth saying that the main analysis for understanding the general features of this ar-
ticle is given with the concepts of practical examples with references in the form of theoretical
material. In general, the method of negative selection itself was mainly presented in 2013 [9].
Speaking about the development of the neural network, do not forget @de mathematical
basic theory of understanding the probability of word selection.[10] In this context a deep theory
is related to as a neural network. It is also crucial concentrating on the real application of the
code in practice. We apply practicade referring to the developments. The method of negative
selection serves to indicate the possibility of probability loss in a similar value and excludes it.
Also, this method is deeply focused on a single action in the general sense for processing th
recognition of the above proposed vector or in a lingucstrdext[12, c. 10].

For an approximate understanding, we started calculating existing points in relation to
each other and considered vectors. In the presented abstractness, we would taksghaus
that could show us several adjacent points with similar meanings. We must definitely exclude
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other existing points that are not related to our selection. Often speaking about this method
many forget that the main task of this negative selectiethod is to create certainty in the an-
swer in the recognition itself.
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Hize h j2 tsBtcOB sk dB jWis SEsiGjtctVO H dzv tsted ¢ d dzOdz! dzts @
MsLHOLY jj Stfdr. uv0OC COC HOdzdz 2 fHtesyj Mg M
dzzs yOMmls! MmMdzjrHkjl or fsdzdzgv Is! Ofmd dzr tesdadzts, Yls
LOodMOded?2 fHtoddztsy j dedw [ 3] .

Havano

i

Bbi3oB nnarvHa

L]

OTKpbITL
cpefctea
Bbibopa thato

:

Ckonvposarthb
nyThk K chainy

BepHyTk Unity
oLInbKY

doTto BbibpaHo?

Y

Co3pate Konvw B
OVpeKkTopuK
NPUNOXEHU

. KoHewn

Mepepats NyTb
Yes—ips-| HOBOrO chaiina s
Unity

)

t i dzeffn j RO ©OB&IT § &zOE d dz®

BepHyTb Unity

Konua cosgaHa?
OLINBKY

{jOdkdL OydYy Cd&OmMMO, o Ctltstsd o' f sddw jIsf
dedyd (Md3. dzdMmisddee 1) .
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[ dils dgaizOff f W Edl yd5dzO

class CompressTask extends AsyncTask <Void, Void , Void >

{
protected void onPreExec ute ()
{
super .onPreExecute();
}
[T JlssH dol nBackground orf {ftsdzdzg¥ j Isfnpvw o W t5dzj
protected Void dolnBackground (Void ... voids)
{
try
I'170ddm+s o Bitmap dqL f§tdikzyj dds?2 mmr ¢ d
N dzd
InputStream imageStream =
getContentResolver().openinputStream( imageUri );
selectedimage = BitmapFactory . decodeStream (imageStream );
OutputStream  fOut= null ;
File copylmage = new
File(getExternalFilesDir( Environment . DIRECTORY_PICTURES FILE_NAME);
| | utsateOdzj dzdd S dd o BASS) try
try
{
Il [IsCter 9oO0j 3 detso ™ 2 sl dzO L Of d Mm!
fOut= new FileOutputStream( copylmage );
I e ddBBOjd3 His 85% lsdesmdlIsj dz' dets d M~ SH dats
selectedlma ge.compress( Bitmap . CompressFormat . JPEG 85,
fOut);

path = copylmage .getPath(); I f sz yOJ &3 f z1Is! Hdzw

yd o Unity
fOut.close(); /1 LOCt 90jd@3 f sIssC

} catch (IOException e)

{
e.printStack Trace();

catch  ( FileNotFoundException e)

{
}

return null :

e.printStackTrace();

}
/'l [ ijlssH onPostExecute o9rL"9OQjlsimw feMmdzy ¢ sdzy
dol nBackground d fjttjHOjlIs {§kl! 9 Unity
protected void onPostExecute (Void aVoid)
{
super .onPostExecute(aVoid);
I 1Y jtar 2 fOw®j hls dzO0 MmyJ dzj , dZO Ctlkttsdy MC
[/ 1l lststets?2 OO Is&8Oj d&3" 2 d3j IstsH ;
[l vtejlsd?2 §OwcREpis®tO, Colststolzs dzj sBABGH BB f j
UnityPlayer . UnitySendMessage ( "ScriptManager" , "GetAddress"
path );
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I1ts L Oojteh jdeds Csfdetseo Odgdw W O2 dzOUnigPlay-r 8 O,
er.UnitySendMessag8tring s, String s1, String s2), Cslstster 2 ftod dzd B3O Is
dzOL o GapEQlect, O Chttotd ttOMf tsdtsy jd MStedfls d
BilssHO; Mt O, C(tlttokzt dzj sBrBHIBS §jtcjHOIS!
tcj HOJIs fRkIs!, ¢ dsottsdkz W O2dkk.

1 sfdzy toj OdzdL Oydd § dzOc d dzO J ¢ BAR:OR i4 =fH dddst
Is it OlJnity.o 1 dzv o7 L 859 O f dzOG d GhGicelfoipfideodt’ Lok jSIddfrionts tix
Odzd L 50 Odz Bj IstsH, § to] dzif )0 g daf dzdz’) 2 dzddpigdz’ @ Mdlzj Is &
Mlse j dzgdzkz¥-9 L OB O Y dzOc d dzO.

[ disYjizEls B8 H L tf ax® ¢ d dzO
public  void SelectedPhot 0o()
{

_pluginActivity = new AndroidJavaOb-
ject( "com.avg.selectimage.SelectimagePlugin” );

AndroidJavaClass ajc = new AndroidJa-
vaClass( "com.unity3d.player.UnityPlayer" );

_pluginActivity.Call( "photo” );

}

1l HOdzdzts 2 Tist®jlsdz j §f tsdodpiteistsOL tc OBnityls ¢ f ST dz®@ elzef ¢zl
f sdzz yoOls: HBMEky ¢ WO2dsets?2 MdMmilsj d3di Rrdisitts?2 M
Hdzw o' BBt fodz LB89OIjdzr MEdma dLSBOY J dzd 2 . R
tedls: oL d3sy detsMmisd tcOUSOO KO Isi'soB@jodqtdsd ts5 off taligjHeAL dzj
dz0 dz.

IdBddsctOl dyujmMSd2 Mfdmss

1.Unity - ( EkEStsSeotsHMmlse ts: 1 dzOG d dz [ CidzjURIs te t5 dac
https://docs.unity3d.com/ru/530/Manual/Plugins.html

2. Unity - Manual: Android mobile scripting ([dzd ¢ Is tc Sielzd 26 iJRL:
https://docs.unity3d.com/Manual/andréAdP].html

3.Bitmap | Android Developers (dzj € stetsdede'z tcy URL:
https://developer.android.com/reference/android/graphics/Bitmap
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gt ol v R ?21 38 duwmfirid] [fézrrvHudr URC
rfjc ovoJrRYO 1oy WU3msoh om [1 JREer L1 o1

| sdzgyOtctse ¢t OH JOME] @Gz jRRZJRUE Ul L
E-Mail: asdl9@tpu.ru

1OYydtsdzOdz dzr 2 dMmimdzj Hse Olsj dz MSd2 udMS g2
€. U BABMC

O dzdzs s ORI sz L 50 Odzd ] (BjlstsHBe ROM dddkses
Bjftojter odets ¢ jdzj tedolzj s’ & o Bd hdCdsehsas®F Gy
fesd " dj edese s fojHfedvisdy, foLosdvjls S Oyj Mk
dzd?2 Hdzv § &zOdzd tetso Odzd W indzdyj Mitsets tsBMmdzzy d o
&) dzdj Ghdeso dz &3 Mcj Hiflso OBd § SL o sdzv j Is ddisfd dsc
tctso Odzdz' » fosMissjo, dts  HtescdsL qioso Odzdj teO
& 5 kLdse d SsdfdjClkkshdi. | fMlsOlk' j fdojH
desets tsBkYJjddy HEZY CZOMMdWdeOoydd tlsCOoLtss f Ot
BOMMdROsted yj S dn HOddz = .

sdzé yd o' J o=@, H Odzdz” -, ftosW ddzOSIsd yj M 54
sBlzyd ded J .

o
q
d

) tscdesmisduj MS 5] SeMmdky do Odedj sMmdase Odes  dzC
dzr = Hdzv ftosedzsL qtetso OdzgdwY BEZHEM jets SISC Bf Otcfss |
Bj dedes e s EMistcOdzj ded™ §slsj deyd Oz des?2 Oo Oted 2 dzts 2
ydoOdzgdwW. | Odzde" 2 Y tSHAtH 5 tBMdzEy do Oded® tsfdz
SO Ojls otej &Y dajL Of zOdzdtetso Odedz’ & fesflsts o
Wil d@Bodlys tOMOBHT d MjBjMssddsmis! fsdL o sHI

AKjd v d&OMmlsswh j2 OBl WwWodwjlsfw §toddj dzj
BOMMdej HOddzr » B lsCOLOR tBBtzHtS OdzdW H dzw

B4 dzd BsMmisd My sdz! L 2j BB" » BSHjHGR] dgy de@dBCd'~n {f ol
RMMdzi Hizd d&3r 2 dzOB Gt HOdzdzr = MBHjteydls 14482
1 yjdzjots?2 ftdL dzOC [1]. [§dMmOljd do j §tedL dzOS
dzedw d MotsHddz® dJdaW stedkOyds B thdBSCOR, f My G
B tSIsH Ofipdz’ d3q :
1) LOctelzL €O orBasweSd dqL W O2dzO
2) or Btstc ftedL dzOCtso Hd&zW tBERZYyjddw d IjMmisdtt
) fsHEBISsS9 C O HOdzdz R :
3.1) dested3BOdzdL Oydw ;HIPdzdz" = © ddzlsj tco Odzj [
3.2) tOdHBRdL Oydw L dOyd dd?2 ftdL dzOC 9 ;
3.3) ®©OLHjdzjdedj dzO tBEZYO® h W &QJ Mk 2z
4) spkyjdedj dBsHjdzj?2 O fsHEtlsodzj dzgdzr = HOdz
5) sj Misdtctso Odzedj HBSHjdzj2 d2O IsjMmMlssots?2 orf Biste

[ dzv OdzOdzdL © HOdzdzr » dMf tsdz! L s Odgr Mdzj Hize P g
sklearn [2]:

1) Hjtcj ots toletigjoddde i d3j stsH ftoddzf Bdvs € ZdOMmdgd W
sBl jSIsO ¢ BHds?2 dL ¢Oljcetstd?;

2) Mdzlz yO©2 dzRandondjofgsti (34 IstsH MY sdz' L s OdedwWw OdzfmC
tcj 9! jo;

3) 3 IstsH Y tstc dz'SHppostvedokrmabisesi dzOB tstc € s dzls to 5 dz( to'
ssHse BBEYjddwy, dMftsd LEjdk -~ H&ZvY ¢ dzOMmMm
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4) dzO0d @ dz'1 ONajvéyBagesi o j oW s dzgsflsdzr 2 ¢ dzOMMd ¥ < O
ftoedd3j ded dedd Isj stcj d3f 1 02 MO B kMmdzse dzts?
ftodL dz0Ctse ftod L OHOdzdetsds L 2Oy dedd 1§ J toj o5

5) d MC EMmfyls o j dzdzOW Nizmjrdl netsatiiz@ts H fij jids | d3dztise & fj deté?) df
btetsdz® (dMftsdz L] BOW CtsdWdekeOoydw ) Holk
OCIsdo Rdbtsts Hdzv S ZOMMd¥ dSOYydd RBjlssHR s
shdeCd;

6) Mistsn OMisd yd M¢ d2 ¢ Sdehkastigrazedzdedcent ff isfy G Oy d ts dzd:
RBJ IstsH HdzV oy lsizf SO0 Wdzdlz¢ yd d .

rdzw tsyjdeSd IsjfMmisdqteseo Odedw dMmyf sdz! L so Odzr MY .
sBlzyjddw (M), ot kY IsjMisdtcBBAPded s s(uitds,misy dzts '

yd CA(Fkij tc O, Is sy dzets s f ts dzBngaifisn dz' dfats Btz BRcHAs o
ted W d&3d yj M¢ Ooglos sl jjtavzdq’ s OIsT Isj Misdtetseo Odegd W H Odzad:

BsteSj ftjHMsOodzjdr o kOB 1.

vsOBd&dYyoO |
[ iktedSd dBsH,jdj?2 Ohdddgscs tBEyj ddw

[ BH | dz¢ fstBGCIlz ?fj %Eé ,SE\;VS o AUC | CA F-d3j te( Precision | Recall | logloss
DecisionTree | 0,41 0,03 0,97 | 0,94 | 0,93 0,93 0,93 0,18
RandomFores| 7,24 2,92 0,55 | 0,59 | 0,54 0,61 0,59 0,68
SVM 0,53 0,13 0,37 | 0,52 | 0,46 0,49 0,52 0,69
Naive Bayes | 0,03 0,01 0,93 [ 0,91 | 0,91 0,91 0,91 0,29
Neural 1,19 0,01 0,92 (0,91 | 0,91 0,91 0,91 0,33
network

SGD 0,13 0,01 0,50 | 0,54 | 0,38 0,29 0,54 15,83

sO¢ odHdsts dL ©OBd 1 dzOd dzkz yh MegisiosTyeeNane Is O ls
Bayes Neural networkf Istsydztsmist 8 ¢ &zOMmid ¥ d ¢ RanddmForestSdkj j O
dSGDf sC OL " 908 Is d3j dzt " z¥ Issydatsfls: CazOmmdW d ¢ Oy
Staking( ¢ fdged tctso Oded j dBBSHjdZzj2 M yjd s Edzizyh j ddw
dzs s ! dlstsesoats? d3tsH j dzd . t 4L zdz2 IsOls RandsrgFiyest tc ts €
SVMdSGDf tedo jHJ dz@ o [sOBdz. 2.

v OB d&zd yoO
[ilbtcdSd StsdiBddzdtetse Odzdets?2 S H J dzd

[ BH J dz¢ ltoj d3w|l toj dgw AUC |CA | F- Precision | Recall | logloss
tsB Iz yJ| tctded W B34 o

Stack 189,33 4,21 0,97 [0,93|0,93 | 0,93 0,93 [0,21

RL IsOB dz. 2 odH

ds, ybst jLbd kOl Csds dds

ssydssfls! ¢ &zOfMMdW ds oy
s 5
3

dd BSdjj 0,9, ybs MO
[H&OCE f sdizyj dadzOw ydesfls! Ibktejekjl wldshdls,
ded W BtsHJ dzd (Btsdz] § RBd dz) .

RfMdzj Hise Odzd § o f sdzdzj dets o toqf OVEAMOWD O B8R 1 1
5O F S208080014.

ldedzd setcOW dyud MSd2 mMfdmse
1) l stels Ratigle. Predictive Matenance. | dzj € Is to tstdzddn |2 tiJRL:
https://www.kaggle.com/datasets/calpara/predietantenance [ Ol O sBtcOh j
(25.04.2022).
2) 1 dBdzd tSEkjt-Le@n [ B RZUJ ded § [ f§ ddg § dlsisdiziaRL: tc | fn)
https//scikit-learnru/categorysupervisedlearnind. [ OO tBtOh jddw (25.0
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{Ar1sd v MU RY[&HSHUJCLRC LRItHSRRY[
RV [rooo[Ph@mowglral [[ 271V R[]
ClLLJOSARIUVILL THLELEORRC

rdimso© ¢éBJiBJ 14SJdzj, OfmY d tc O©dzls
stsoa Odzj o9 [ dr Od dz-tep dzQ Is tslalz! jdaOz§,, W Byj dzls, 4§ tofs
reeed MmO [ EdzkEBdter Odz mO2 dzlz, OfmY d te
E-mail: abe desta@mail.ru

HOBOLEMS 2 dOydsdOd df 2 i Hse Ols j o
ddzj dzd OCOHj BIdSC @ . & HIP.BP®OwCSdzj 8 O,

¢ dedzts Is Oylgf@Is* v g smowh j dzO dL zyjded® o 5L d3tsy dat
Sdedzs e s BSHj dZdetso OdedW Hw yjde€d Isjmdedyj MS s
sjd dz & OffOwOktse. u dhftddssyg Kizdzistc das @ &®d
Btsfls: HJOCdsMsdSd kjrdduyjmnSsecs memissw ddw ¢
bPftcOo dzj dzd™ L OF ter dzC O k(.

sdzs Yjor j. Mogs»tOsddzOw ik, dOnsh, cdHEOs d

[JHdddB dL fsCOLOkjdzj?2, FOtOCkgtficizy g8, M
fpw  dzOH § ) detsfyls’ o fj Adzj ldsjOHsdpcfiay jab S-d O  fif OfelOjisds o, ©
fMsid3r d JJi OctejcOlstse.

podOydtsdedz” § GdHBOs dzdud MEdj MmdMmisjdsr + ¢tsd
ftesmisr o eBMdzE)y Jo Odedd d, uylbs dOEOBUHEKEPIS O @
mMdzsy dzr = kEffdzscedwr fdzjlsO. 1t 1?2 fHteduyddsj o
teQodzdyj MSdj MdMmlsj ds" HAzW tcOBBIST dGdsecdnrn o Oy dz
Lists dstsyjls Bris! fjtejddjhjdedj d ¢ tafoe jcH jlsiasftg BoL ¢
dzj j Stkzf dz j fr]G)d3tsdzc;lsr o L dzOydlsj dz dzis?. Mmisd ¢ J dad
fsdzj ssd3, Mfs2djtse dd tjojtemtscse wed [ 1]

[HAZOC s, dzi MBslstew dzO@ o M l]’tec;q’d3lzh4fnls
B dzf 5On, dzj 5B R SH (YY) i CEsE) Mt IS fRflss v isigd v
f sz d fteiHEzZftejyH]ddYy O9 Oted?2 dz' - fnqls
dMS O dOdetdjj ‘WWjijCkdodr o o&jlstsHtse d 1{ts
hjddw fsHBSBA n L OHOY 020 dds\@drfdd3 fifseBte' O Lty ds tSLH
BsH | zdtctso Oded v, tshdeso Odzdz | 2O dgj 2tetsdeder 7 M

Cotdzs ydtsdeder | BtsHj dzdtetso Oded j Wodzv s Isfw 1]’13H1
(RR) d hdusSts dMfsd Lkskmvy o Mmdsyd ~fkQd
LOYydd. Cotdzt ydtsdedzr § o ydmdzj degdvw dmf sdz L &z
Bdesects f jtoj d3j dede" 7 HdzZv ItcOHdydtsdede = Odze tsted Is dit
sdedz” | o ydfmdzjdedvw, LOfEMCOsI OS] 1 otdzs ydtsc
a3r , | otwddgtoyid ftesctcOBRBBdetso Odzd J , GszJ,lsq’qur]Qtsc; {
kO v, OS] C0O0¢C flkddidL Oydw dBzteOo3, 48?2 Cts

dbkh jMmMlsokels IstcOHE Y] BGddgth | ZEeBHsOdzds Mdztsy dz
6j OdkzdL ¢ s ftsfdzjHso Olsj dz dglzé Isj o dgscztseds  dRBdztsc
dzf totsh jdedw, o©r" HJjdzjdgdWw twWHO fkh jMmlse jdeder = ( € d
tedMmlsdS, orwodzj dzdvw wfdetse dz@ = LsAfdesdatge dd frplsQeatsd filsc
Zf tcOo dzj dedv, dBsdedlststeddzc O, ftotscdesL qtetso OdedWw [ 6

sO0Cdd3 BBEOL 543, dimmdzi Hse Odzdj o tsL B dzetsMls
Hso, ftjHmsOodvshdr M2 §jtemfjSilsdodssj dzOt
Ocdesisd uj ME 52 O def lekO Y dbd -~ tdzd ud M dr  MdMmisj o3,
HJ dz 9 Oy dz-ffdg OB Wdeth) S &3 L OH Odzd j d3, dzj 5B~ SH Jd BE
MdzOo d&zdoe OjIs o' BBste Isj d3¥ HOdzdzets?2 MmlsOIs! d.
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] ©OkCOn fsosHddBsets dhMmdjHss OddY BLEHj &
MC et MEllstEOddgy yj NSsct @OMEMO, dhNfsd Lkj disc

Uites2Mlse O dL BBjtej dzdv StsteHddzOl d f OLO®, |
Mw  dzj sSlsi j ddzj B2 MsMlsOodvs h j2 fMisttkSlskter 1 dzj ¢
ZftcOo dzj dzgd W IskzteB B ®BIJsDOdzd L B@dsfF fipQudtdedz H! H Ol yd¢
W steOydy & kjnidsdscdujmMSdr StstHddOsOn dOfmt
tscd®d d ot ddscdn MeEyowr dn dzj o 5L By dzs
Mlsea © o GdHtGOSdZCfI{JfI]QIZ“ Mifgbeo O Wz®Is di§ism " g dztf) ¢
fteddsj dgv jIsfw Isjstedvy tyjd diétse. [Hddd L f§izis]
ilsmw fteddsj dej dedj dMSEmmise j dede’ B daj 2 tetsdeder & M
BjteW i R CEstH]&OS §sLotdvyls uswg,dzdd®Of tedaBiylg ,
d &OmsmO, jet ojnoddyuj nsk

ftesdLotsHdIsj dz detsfyls
Msoedw, HOodzjdzed] © cdHtesfMmilsd d H. [ 7].

vs0¢ C0O0¢ MsOduimMédy rOtOSIsjtedMmisded vy dalst
OB tsdzORd, ktcOo dzj dzdg zn JSl 7o = OdROK JsI§ tc iz Eze M d d

© 0 — WO,
CGHJIiMEstesMisy otOh jdzdvw dzOMsMO;
1 Tdesd3d dzgOadz! detsy L dzOyj dedjy MEBstetsmisd;
O TdOf ste ftcd dzzdzj ots2 YSHOUYJ d desdzd dzOdz! dets2
®WicdHBOs dzd e g dzfptled J dzOMBMO.
d4lsOsdud MSdy ~OwLOCIsjtedMmMisdSd cdHLOs dzd yj M&t
B s dzO d3q :

O 0 W,
CGHQY T1dz0f ste fted dzzdzj os2 Y tsHOY] d2OMsMO.
( Mdzd fteddev s , yls sdz@fiasstt Rmafts Mg ug M@’ o O h j

sHddOGs O Mty dr § fjtijnrnBHd § ftetsyd mMmr o dzO
dz@ i3S H jeds ¢ sSlisw HEC O, sts HdWWJjtej dzydOdz: detsjy EtcO:
9" GdzWHjIs! IsOC:
—0 i ® &0 i — i O,

GHRPT BOMMO Y dHSECBMIsd o d&OMsmy d bkzesfftcso SH OR

giemMSstejdadj MotwsBtSHdSES f OHj dad v ;

rfg dazssdtsmls! 3duésmisd.

[ sRj dzls dzO o Odzz dzOfMBMO tsftej HJ dzv jlsw fdzj HE

N Qu O
v =1
CHi Cs1 WWdydjdals fsdzjL desets Hj2MMsadwy dOMsMO
[ d&zv ML HOddwY dMSEkMmMmise j dadats?2 dzj 2 tetsdzdets?2 My
Msd ¢k lsJ:dzq’qungtscts MsMissw dzdw dzOMsMO dzgj 5B R B

slord dzOH,stfCGetsd L o tsHQdsdpflz! riatstindsts[?2 € tststeH d dzOIst,, da
zO tcOL dis fipls WikS SO B BSIsT  dZOMsMO. uvsydesfmils! HOIsYJ S
H dzw stcj BZzj d&3ts2 tcOB Y 2 syt d, LOadMmdls tsls
odzj Qtotsdzdzlzs  jMils: . | dzv fsdzkyd ddw dzj sBRBHJ®B -
pOl! COOM&sy d' f BROMEEOREse.tod Mlsd ¢
l wOBtslsy M dzj 2tetsdzde” &3 Mj W dsd o Oy dets =  d3C
dzd J , sfdmr o0 h jj ttOBBlsk dzgj Qtetsdedzts?2 Mmj Isd, d dzJ
+H ' 6Q QO 00 o T 0 6Q 00 @ T 0
dQ Qo 00 o fd v QA 00 T v QW 00
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tiftslstcj B @ sdg@ WOV RBsh desfls’ ;
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dzd d .

vOSddi SEBOPB&Y dJsscd, Gdjlsdd, yst JhHYfs
o Odzd ] B pddes ' susjjBdzd ujMSt) Mehisswdd] cdHEOs &
cOlkse. 1 MisOl! j dz® fwddjte] daj2eshmjlsjoset
sjnddujMStets Memsswddy cdHEOs &Zdyj NS Bect dzOM!
C O] .

6 H&ZOC O] BP® L alfsdzglelz € OM" dedls' W ikdzS yd s dzOd
EfteOo dzj dzadv bktptsdjnOddL BOB] MOBsdjsO, O kO
@OH jy dzsMisd d t6j OkzdLOydd { dzjtectsi WW jChkdody & C

IdBddsceO dyuimMSd2 Mfdmss

1. Commercial aircraft hydraulicystems / Shaoping Wang, Mileta Tomovic, Hong Liu.
Amsterdam: Academic Press, 2012 7 6 tc.

2. https://www.techtarget.com/whatis/definition/evolutionagmputation
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3 [ocklnka B nyTn 1 2022-04-02 2022-04-06
4 Bangepone |OtnpaeneHo |3 2022-04-03 2022-04-07
5 Mucemo B nytn 2 2022-04-04 2022-04-09
6 Mockinka JoctaBneHo |1 2022-04-06
7 BaHgepone |B nytn 3 2022-04-07 2022-04-11
8 MucemMo JocTtaBneHo |2 2022-04-09
9 BbaHpepone |[octaEneHo |3 2022-04-11

tdB) tdkjte ojmdsddl) dds2 IsOBddyr ( Mizh

;;:oqu@ Wddzr steOydd o dalzlftg dydtsls dzte i degi L dgis >
sdyd MEts?2 WkdSydd ROW_ SBSUKEBE RzdzsihzO® dzed dzyf j Ismw
L HOdzd W (;dZJ MCotsL dts?2e dkzdij cOydd MlstetsS, o5 HJ
dr tlsHjdz dets Hdzvw COYHB2 IsOCt2 Gtslzt]’l]’fJHdzﬁsQfm'UZﬂ
Jd&3 OVER oBL®Bsydes HtsBdIls! fw W ddz' Isic @did dad @fls § ¢
LOIjd . 1 yOfbdshlsd, ftedddtc LOftesMO ftoj HMIsC

<WMA_basbl_aaHHbX * Console 3

3 SELECT

b id,

I tate,

> ROW_NUMBER() OVER(PARTITION BY meta_id ORDER BY start_date DESC) AS filter

LT FROM post

E|‘ WHERE filter = 1;

tdB) tddkjte Wdd seOydd HOddr & s Stdlsjtds

ltcdgdeda’ 2 orhj LOftes) Loy BshEdcObyls)

h jdedw, dL tsBtcOY, dedptisairs CdgO Istgd if stelsj 3 d, SCwlstster j

tcjLj ObttdBklsO meta_ id. utttsdiesoCO® ft EB' 90

ojtehddz fsHetkzff OCkEkzOd d j 5 MsOskME L Of d
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[MEh jmMesdgy Ydzzs or ctokzL S dz20 BMmdeseo j MtsL H O
Bd tcts o Odg sjCMmstsar j WO2dz , C s lntxaly! jdzj BBy dzts L €
of ted dzd 3O M z¥  MdMisj BBz. wtej HdL de®wyf dadijuzelzt § O W B0
Isr 3d e ( tsls O-Gmpamted Yadicmma AtstedzOls CSV f SHOL Iz
dzd ydzts 2 d dzg¥ tstc 3QdzdpE o3 oioWd@RJdAOE L Y 1 toj d Bz j Mlsets o
HOdzdz'dZd L Oo dd dissMmis! ey dzd 2 wuviy Bl ftedded BO" !
stso 5 ddeteOydd HOdedz' = d, ) EOK M nedrjpjHdpds'e dQa Is e
HOUYd SCOuyJMmlsejdzdzr = HOdzdzr = 9o CtOIYO2hdj Mess d

[ dzv tcOL otstcOYydo Odedw ftsdzzyj degdz" = HOdgdz' = o
3Ol Mw 5 ML HOddd sk ykzlssydktses - tcOdzd dzd
02 izts o . Il wuvl g JRP ssttgdedsdzdPrjalz O tctsMistsdz ) dziz
jdedz" | OB dzdy", HEZBAZJteRzt h dj dOBBt o' Gtk j dz
dz' "tsd3 Csdzdyjmlsej IkOBdZdYy MftcOeo jHdzdets B |
d BB ddzd OB dzdydscts fftosMmistceOdzmiso O.
mtstesh £jOLtls j dzd o MEtstesMmisd L OctekzL $d H Odzdg
kdddls® COPY [4], 85 bdRsdyOdd® L Oktyj ddow
SteBOISO CSV 9o bkOBddYy" BOL' HOdd ~n. HEBOddOt
d 4

§ =N S wWoOsszT
11

COPY table_name [ ( column_name [, ...] ) ]
FROM { 'filename' | PROGRAM 'command' | STDIN }
[ [ WITH ] ( option [, ...] ) ]
[ WHERE condition ]

t dhu d dzls @S R BOdzHT COPY

1 OHts tsldizjIsdls!, vyl oMmistetsj dzgdzgOW LkIsddzdlsO
LOHOUYPHRE] " O ddz stcef@PEsod o AU tsC d HOdzdzr = S
Ldtekzjls cLOCOYfed ] Gdzp thkH P f sC OL Olsjdzd 5 ME stot

1l Cwdas dils oy tgj@dztzkj " @ Postgres Pro HOdzdz j ¢
CGteOUdydsL HOdzds MCtdfIlstse, Colstste” | LotsdwIis c¢f
dzgj BlsWddz stetso Odgdzz®s , dzj sBtcOB SIsOdadzlz®  daW¥ tstc 3O
3O h j2 BOLT .

s O i3 sipfesdgtsa dzO0 1 Issds hOcj wodw jlsmw
NdMlse jdzdes?2 oMlsOoeCd (Bls Odzgedz. ¢cbul k inserte
Bjo0Ojls amMlsOoaClkz Btsdz hsets Csdzdyj Mlsoa © CBtels N J 3
HOYyk tjhOojl ¢ td3ouaE®S sC OPty dizd d s L desdsGedpBadzts s d  d
détsdzeo j elsOydd dMrasHd = HOddk n, LOCLEZzLSO o
By jls Brils! ftesdLo jHjdzO. R3] dedets f st lstsdz, o
yelbtsydtsdts RteOdeddzdh j, k£ € 6@azts®s tf lictpd W) BBy jnle W a
fMlse j dadzets?2 o MlsOoa C 82 (sMmdz Mstslse jlsmisealkzes h j2 B
CsSEHO BBdz M sdilz sdzd yi Mok Cwtlsjni2 HtodHOs Isf
ofts odztsy j dedzr = L tesmMOr d ddz j H Odzdzs &z @OMdikts
MCtsd S5 HisMisEY T Mishmsese SflsdddL Oydd.

Yyoh j ofMmjets s Oydw oMmlksOeCd o ftoddsed d3Os N
dLodzj yjdedvw dr d Hdz - . { Mdzd SELECT HG{ sdzdz
udls:, €0Cdj HOd L L g fgir st dsf ts jo Hj dedz™ sislstitpvi Is ¢ 8
offtsH ity dis] fedmsjHddzy j Bs2i ols Opjdidyyd d I Qol s Isés
WHERE o GCBdzyy WddzOdz! deses L OftesmO) HEBBOO(IS!
dz2" § . JHdOCs JjMdd C(tddujhshie" kisfpisd 3 d 8 ud sdhis
Isr Mwy, It OCYJ dzgfj dzdh dzdd3 BEZHjlIs L QB)EZ GOl Mw
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CREATE INDEX sec_durations ON films USING BTREE(duration);

t B ddsOCmMdMm ML HOddw ddzvj MO

10 tdmMikzdeCj or"hj o dzgj SisfssYds PBUGpdgecf d Ul
tcdBlzIsO duratlOGWM@@BB@MJ:BMB@[WO&@BGB Hjtoj o
Hy $MO, dHjOd des Y BHAatSHWHh 2 HdvW Mtelsd kdgd: -
Isj dz! desfylsd S ddetsW Jdz' dstseo) . 1 tedlstsds + sts dzdh+ ¢
B dz2v j B = o fitolzs tsylgededi™ 1] @3 teasidipts ed.dzW R Az MdEEY «
f sdzded Is j dz' dz" d3d Ekfmdzse dw d3d, MmtsMmisOo dz" di3d Olsted B Iz Lk
o O0dzdw [5], dets ftsdztsydlsjdz dgr 2 1 WWjCls ddgnj Cfyr

Odz? dz@¥ d ftcOoaHOd o dMtftsdg L¢Pzl tsd Odidsits Isdf
sBtcOIsdzr 2 1 W¥WWJiCls.

sdzj ik N g2 yj Misfse bMCstj ddv ddsy j e j
i &g Mdzj dedetsj, dets dzdh+ otcj og5j dedetsy EkzH Odzj dedj ¢
dzs © Istsd3, yYlsts fted HBB OO dzj dzffds o L O OB L @t of 2
Nd HBd 20 tBdtseodvis: mMvw, Yt sy HOjls L O dzt
MOjlsmMY oL By d = odgj " ded = j olsizdsaeg) jdmision. Cldis iy
omMf dMC | tjCtsdsj dzHOyYyd2 Mmistsdls o' Hj dzff Is s5ls 8 | Cizelzeizig |
sOBdzdyr . [HEZOCt 1Itsls + fdL sH dats il Isdzjdifric]des fitdas.
f sz HMMlsoadw o MAzEyo,] otL ddSdse jddw hdetst
dzd yj 2.

R, dOCtsdzjy, HdA&Y Mazzyow dMmf sd’ L tsofifdsdajis Ctasx
Misslstejls! oL diisy detsfils! dhfsdz’ L s Odedw o tej d3j dadz
o Jtelsdtcso Odzdz" §| HOdzdz' § HA&zW oaMmMlsOoa¢d dL W ddzOdz
Isj &3 MOdr &3 tOLHJj v W BHdzE IsttOd 0Syde 5 o9fMlsOo

RfMA tsHW jddiL degyhj dzdetse s, EZC OL Odegdz" | MY smtsB"™ o
ydd HOdedzr =, O IOSYJ flsdddL Oydd ftsd Ltse Olsj
jhjddw ftsefmjHdzgjodzr » LOHOY d dzOff tcOo dzj dz' dzC
OdzOdzts ¢ d ydzg' = 1 totsy jfifiishists 09, fyftxtejte jhdgjrdzdelg? @ tcOCIsd ¢ |
des dzts e d 2 .

IdeddseEO dui MSd2 Mfdmss

1.1 0B dBtso R. [BHjd&d d d&jIlstsHT tcOL tc®p Hls S G C
dzd L Oyd s dzdes e 5t 2 B Qo zpeEzdltsd, [if shl:o CaOEAEZEG H d 244k

2. et OydOodzd@drracdie o PO&f YbeSaiz 2 mBOPRYEZ tc ]
https://habr.com/ru/company/custis/blog/26260H Ols © Bt Oh jdzdw: 22. 04.

3. Oracle Database 19cNow available on Oracle Exadath3 February 20
Is tc ts dzdz" 2 fc JURIz tehfipls://blogs.oracle.com/database/oratd¢abasd 9cavailable
exadatd H Ols © tsB W.@A2028 v : 2

4. "PostgreSQL". PogteSQL [ dzj € Is tc tdedy]zhiy World's Most Advanced
Open Source Relational Database URL: https://www.postgresgl.org(H O l9®B tc © " :j dzd
26.04.2022).

5. Bartunov, O; Sigaev, T (May 2011). €RST i a new indexag framework for Post-
greSQL.PGCon 2011. Ottawa, Canada.

95


https://habr.com/ru/company/custis/blog/262605/
https://blogs.oracle.com/database/oracle-database-19c-available-exadata
https://blogs.oracle.com/database/oracle-database-19c-available-exadata
https://www.postgresql.org/

SIMULATION MODELING OF AIRCRAFT ELECTRIC MACHINES USING
SIMSCAPE SPECIALIZED POWER SYSTEMS BLOCK LIBRARY OF
MATLAB/SIMULINK PROG RAMMING AND MODELING ENVIRONMENT
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Samadov Bobojon Bakhodurovicthird-year cadet of study group P119
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Minsk, Republic of Belarus

Abstract. A unified methodology for studying various types of aircraft electrical ma-
chines using the MATLAB/Simulink programming environment and elemaintgtual reality
(VR) and augmented reality (AR) technology is presented. According to this technique, laborato-
ry classes are carried out in the disciplirt
odology for the study of electrical machinesuilt on the basis of a systematic approach to the
structure ¢the cont enteaching methbdét ez @aliemg caidd S ¢
tures of the development of simulation models of machines and the composition of the blocks
included in themodel are described. Virtual models have been built and simulation modeling of
the following types of aircraft electrical machines has been carried out: asynchronous and syn
chronous machines. The possibility of using elements of technology of virtuay @adi aug-
mented reality as a tool that complements the learning process and aimed at improving the effi
ciency of the learning process by introducing additional interactive objects into the field of visual
perception of the student in order to increaseetfieiency of mastering educational information
is considered. At the same time, the didactic possibilities of VR/AR technology are considered in
the context of the development of the thinking of future aviation specialists. It is shown that the
implemenation of this technique in the educational process contributes to the formation of the
ability to generalize facts, build logical schemes, readvavhal texts.

Keywords. Electrical machine, simulation, virtual model, MATLAB/Simulink, Simscape
SpecializedPower Systems.

A large amount of information and knowledge offered to the student during education
can be successfully mastered by him using intensive learning technologies. Primarily, these ar
computer information technologies for processing, receigimg) transmitting information. One
of these technologies is the use of the MATLAB/Simulink application package in laboratory
classes, which is used to solve technical computing problems.

MATLAB is an interactive environment for programming, numerical dattans and
visualization of results. With the help of the MATLAB programming environment, it became
possible to analyze multidimensional data, develop algorithms, create models and applications
as well as practically test all applied data and schemes [1]

Simulink is an application to the MATLAB programming environment. When modeling
using Simulink, the principle of visual programming is implemented, according to which, the
user creates a device model on the screen from the block libraries and perfoutagi@as. At
the same time, unlike classical modeling methods, the user does not need to thoroughly study tt
programming language and numerical methods of mathematics, but rather the general knowledc
required when working on a computer and, of colksewledge of the subject area in which he
works.

The Simscape Specialized Power Systems library is a common tool for modeling electri-
cal devices in the MATLAB/Simulink dynamic simulation system. The Simscape Specialized
Power Systems library includes mosledf passive and active electrical components, power
sources, electric motors, transformers, power lines, and other electrical equipment [2].
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In the Simulink modeling environment using the Simscape Specialized Power Systems
library, virtual models have beadeveloped for the study of aircraft electrical machines: asyn-
chronous and synchronous AC machines. The developed models are used to build and analy:
the operating, load and mechanical characteristics of an induction motor; external and operatin
characeristics of the synchronous generator.

Simulation models for the study of the following types of aircraft electrical machines
were created for laboratory researches using the Simulink modeling environment:

I asynchronous motor with a squiregge rotor;

I asynchronous motor with a wound rotor;

i a threephase asynchronous machine with a squaagie rotor when powered from a
singlephase network;

I starting an asynchronous motor;

I a synchronous generator operating on an active, aotietive and actie-capacitive
load;

I a synchronous compensator operating on an infinite power network.

The methodology for conducting all of these virtual labs in the MATLAB/Simulink
simulation environment is as follows:

1. Preliminary calculation of the electrical machirerameters.

2. Creation of a simulation model for the study of an electrical machine using the
MATLAB/Simulink programming and modeling environment and using the Simscape Special-
ized Power Systems library.

3. Setting the parameters of the created simulation naddeE study.

4. Performing research (taking readouts of virtual instruments).

5. Building the required characteristics of an electrical machine based on the data ob-
tained.

6. Conclusions based on the materials of the conducted research.

The technique is built usg elements of augmented (AR) and virtual (VR) reality tech-
nology. The inclusion of elements of AR / VR technologies in the methodology is a logical de-
velopment of the concept of illustration that has developed in educational book publishing to
date. At tle same time, such interactive manuals are a form of content presentation that meet
both the specifics of the interaction of the target audience with gadgets and the trends toward
personalization that are in demand in modern education.

Common blocks of elct ri cal machi ne model s ar e:
(rootmeans quar e calcul ator), ¢Displayé, c¢Muxe (
cScopee (oscilloscope), cCurrent Measur emer
age meter).

Virtual models of electrical machines, in addition to common blocks, are supplemented
with the following blocks:

icThiPdase SourhRhaseyl MERsae e aphasd carrerft and vok- e
age meter), CAsynchronous Ma c hctive powes talculaton) t s
I for a model of an asynchronous motor with a squiragle rotor;

icThiPdase Sourcee, ¢cAsynchr onPhase Sefiésa RLCi n ¢
B r a nicdfdr the wound rotor induction motor model;

icAC Voltage Spbpanoas, MaAbyne hPBdse Sdnes RLE e ,
B r a nicfdr the squirrelcage thregohase asynchronous machine model when powered from a
singlephase network;

icThPdase SourRhaseyl MElRsae e npbasd carrerit and vok-e
agemetef) ¢Asynchronous Machine SI Uni t se, ¢cPo
i for the model of starting an asynchronous motor;

i¢cSimplified Synchr onouBhaskBarahel RLE o 8d é Un¢ F
rieré (a unit f orandietial phase ofnhg voltabeeon thenigad and thecalec-
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tromotive force of the generator) for the synchronous generator model for active,
activeinductive and activweapacitive load;

icSimplified SynchronouBhaMae h& ooaurr@aéeér,lén ¢
for measuring the amplitude and initial phase of the voltage on the load and the electromotive
force of the generatofr) for the model of a synchronous compensator for an infinite power net-
work.

Thus, virtual simulation makes it possiblestody the static and dynamic characteristics
of electrical machines without spending significant material and technical resources. The use o
this modeling environment reduces the economic costs and time required to perform studies, ca
culations and diagmming.

At the same time, in this situation, the MATLAB/Simulink programming and modeling
environment is considered as a learning resource. In the process of using the MATLAB / Sim-
ulink environment, not only the study and research of the properties ticgkemachines takes
place, but also students are taught the methods of technical analysis.

Summing up, we can say that conducting research on various electrical machines using
the Simulink simulation environment allows students to get acquainted witmadern ap-
proach to conducting an experiment, gain skills in technical analysis and making engineering
decisions, and reliably consolidate theoretical material in practice. Also, the use of simulation
laboratory facilities provides students with andieph study of technical disciplines, obtaining
the skills to research and analyze the operation of various aviation technical devices and systen
that use electric machines.
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HsdMIse j dzdzgOW B M tco Ols tste dovd yBj jdad . O fiidistsah Is 1 © dads
WtstedsOyde s efmjn-s 11U, fsodzj SNdr LO MBEs2
sdz! €5 dzjls M YsHtesBdZ B3 S dMOdzedj O3 Emdzse d2
ltejyH) Ydd3 ftedmlskzf Ols: € t©OLOBBIE] 1 02 M
St O@EdANGSRd o ydmdzj dzdw § OteOd3j ste O Mmisj § § dzd
BOL' r1uvl BJjL 1 dzj d3gj dd®dytBon{ torj Hid) S OO ©OEAS @ 2O I8
B BBttOLBdR: dO ontHj orBdtOs lsmw Ekfmdsesdw f
ONISRo " asHdIs oS dmMmdg! ¥ Bhdasesdwdd d f tsMmdzj HMlse
f4det bWy jMmisd.

[ Odzj j MdzjHEjls ©OLKOBBISSO 102 iMemMEts2 Mmil
dtekzj 3?2 Mdlskzoydd. 1l Oy des tslsdzi Isdls! , Ylsts o
By dzts BERHjIs Gle@aydds: j 2 fdegaitsjn HOdedz" 4 s 10}, 1
MOdz' dzr s ddemilstczdzj dzelstsdz, O IOC Y| dzO wdesa j 1 Is
tedlsds, ftojHMCOL 908 hd2 d HARAze My ca@tcOizj Bic] 6
Cd diBjt 5 tBJMYJujdds scPudnf Gigtzamb d Migd AiFlse .
v jMisdtcso Ols! tOLtcOBOIsr 9 Oj Bzt MdMmMisj iz  dzOdz

OttO®y stetse Mmisjf jded Wy jMmisd ftesdmh jmlse dw
d" &3 rvl f bOSCddd 34 Ekfmdtsedw Bid.

I B dzd 56t OH dif) HS d 2

1. Prof. Phil Koopman // A Case Study of Toyota Unintended Acceleration and Software
Safetyi Carnegie Mellon University, 2014.55M

210 {du t Rue20M6262Mm.

3. ISO/PAS 21448: 20195 4 .

4. uDbpQ@d wjld 102jfM0 §¢0OC (dzils tc AfdydiEss HAdEs H
mMdMmisd &3 M o' MsCdd& ktetsa dgitals d3igs &f Rt@Hn] iz R dzdiadizpilsodj
ddsj dzd 1lj.cdaOHMS SABM. 2020.
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lRZ 1 RCcUL [JRABMCOO, ([ A

¢ dedzts Is OfyediWj Clstsds dmmdzs e Qdzebwy j Mozl § 6 O dzj dzd
Cdds ftesdLotsHMlsasds 9 yYyOMmlsd or wodzj dgdvw tsfdztso
j2 Bl odzjhdedn WOCkGttse, GitjHjddv tflsdd
tcsdLoBHMIlse jdedz" 7 OC o OtedzdRBOR HAW W B gEEt$o st
J dz wiowdlstt OB 5lsOls! OolstsBBOIsdL Jteso Odzdzz fd fMls i
dzdd d odLEOdZJLOyYyds COLOIjdzj?2 ©OLadIgYOC W B
sstctso ftosdLotsHMsSe ©O. 1 &zOdzdtelzj Isfqpw d M & dz'zf oD |
dzj dzdw Y dL dzgj dgdz" 53 ydS dzsdz tcOL OB sIsSCd MdMmils j-d3r .
#scdujMed? fusjtl Mdmlsjd ft &issHsdsedwd L
cduj Mk d WdLrdydmSks d&sHjdzd HOdd = MdMmilsjc
WkdS ydisazgdzedy d sfdMmoOls! Otndlsj Slskztckz Mmdmlisj d3r
QJmQBJ WHtts HdzW dBsHj dkdJetso Odzdwy ftetsyj Mimse g
COn OCoOBdtdscdyujMStets ftesdLotsHMiss O. 1 d&zOdz] t
WHiIS HA&Y o segbests fdide s® Odzdzs? MdMmisj &3 Hdzw  d3tsH
COLOIsjdzj?2 tOLoadldw tredets? fsflzdvydd f§td ot
ltesctcOBBi3detsy tsBI MY Juddedy MdMmisj d3Fr BEHJIS tOL t6C
o MiejH] w©OL tcOBfpdRElS dic PytCDmE oL d fisdzOdzd oz j Isfqw o
6 sBiMfjujddw. mwOdsy dzdj HOdzdz' = f dZOdzdtclzj s
Zf cOodzj dzdw B OL OB HOMd ~ PostgreSQRdmY & d2Ods =
dzedi o fHtesyimmj HjWwWshE&sdshiddcsdt o 8o s &z®c Y JO
sktemSC. 1 &ZzOdgdtelzjlsfmw fsHIse jtocHdIls! WOSCIs odzj Hicj C
ydd. JdjiHtijddi MmMdmMisidk foLotddls MsCtOlsdls!
tcOLoadlsdw tof Bdes?2 § 5§ dzv yd dd d3jdozletg e Ofsts  f thodfshig §j &1 J
f OtcOd3j Istetso Yy dL dgj HjWIsj dz detsfylsd s zdzw ydd dzO
ftoesdLotsHdIsj dz detls)lstsf B dgzr OyPd fpyd L dzj dedets e s yd ¢
9 Oted 2 ROR .
sdzg yjor j Aeets®s?2 Hot2ded ¢ ; QOfLooGBHfHdats; d Uz i
ftoesdLoatHMsasd yYydWtecseo OV IstcOdzMW stedsOydw ; dBsH J
ftosd3r hdzj dedz" 2 dJdelsjtedzils o9 ihj2; tredtsy ftosdL ot

I'e g njdad

I Mot 3 dzdets gy B e Yo HY ted ded DO Is jinds' Ml @ Ve tst
dLotsHMso O ftesHEZCIstse  dlsOdzd v, LOdzd 3Oj Is sMtse
MstcOdzr . [tOMmMdzr OCoOBdtdztedyd MEBets ftetsdL o tSH
Msd BdL dzgj MO, OC COC wodw jlsfmw dMlstsUsdeds, sd§ st
ter J  tyd dz Yyd dzvIlsfmw  f slstej B dIsj dzvw d3( . s O¢C d dz¢ |
dztsfmls ' OCoOBdBIEZEedUud MEtsy ftesdLosHMmMlsots Myd
odzqwe hdms dzO jet kMY jn R wWodzwse Isfpw f sMmissWw (
fjdggv twredzr n tMsBj2 © 0O0Coa0OdkzdOR, tBJMiJud
fSHHj )y OdedW LHBtese!' W COC trBdets?2 ftsfzdzv ydd,
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d LOCaL,ydeddiZzOlsj dz! detsj wlsdetsh jdzgdj ¢ ftedH syYlsd
dL tOmMmidtslstej dzgdz" = W OCIststeseo WodzW jIsfw dBsded s tsts
CO¢ yYyjdzjotsets B JCIsO ftesdLoaHMIsaO. 1 teddzV o
lj’tsdzJLtssOdzq’W JacO ndsEd g M ddzlsj tedzj SO o j M j 2, d
dzj sBrBHdBsMIs! odzj Hicj dedWY HjtejHBO " 7 dJISSHIS |
BddzteduimMédrn Wijtcds Hdzv MSLHOdY ydWttse ts2 dst
d a3 Witedsr o 6] ddpjdzdte jnO df tsdkidsd' s v o talgtsdy § dzd, © I OC
dz2 7 O 1 Its? dBHjdzd S jtedd3j dzelstse ftsL otsdzWv s |
otsHMlsets d ftojHsMSOo dzwiIs! fwlstejBdlsy dzé totsH zC
dzd dsckls B MfJj udls! CozBdzfdz dzOshHistsy dzg 5 H IgB 5§
sBjMjyjddw reds?2 §osfzdzvyydd, otL @ty dsmls: f
o’ o GMEB 2.

Il ftesyd Mind dmMmdzj Hseo OdedwY dzj SBrtSH BB tOL t6
sBifMfjudeOrhze ydittesotsj GFH O d@®D PEAYC diag e
Msosdz, O d d3j dedzts:
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LOHOdzdzr » WOCktstese ftesdL oatsHMIse O;

i o L@ Oyd™ tOLoadlsdY §sfbdvydd ftd oBLHJ2
tctso ftesdL osHMIse O;

[

ot stesdeso Odzdj & lkjSkhj2 1WWjSlkdodesflsd o
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{ M dzts o@AQls !
Mstswh jj otejddw ddzlsj demdo dzesy OC 9 OB ( tsdzts «
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Andesdzsed?2 LOBC dzzlsts?2 yduSkzdvyydd otsHT' MmisC
Co
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Is §
0] OCkdz skter [ 1] . AdV tcfe®OdL dsticiOdhd @& tcdgOs E
dJSIsdodetse s EZftcOodzj dzedw OC o9 OSC Ekdz! Isktedz" i3 ~ BSL
sdzsedd ydWtesern Hot2ddltse OCo0OBdsls| n datsc
MO LEOdhW stedzOydd dzi sBrtHd®BE f totssj fzd tc i3OG dgzds,
Bzdzv ydd BdBlkjrdtsdtecdyj MEs2 MtsmisOes dzwe h j 2 d dal
Mlse ©. 1t (Isttsc OdA Digitd Tygndatfintensiyd&AGUabiotechigologicalProduc-
tion Basedon a Closed EcosystemModeling & Simulatiore [ 2 Precisionfigh farming
A newframeworkto improveproductionin aquaculturé [ 3] B'" dz ffH j &zOdz 9" o
fMlsd MLHOdY yYydWtkttsotsets Hot2ddt O dO0 thdtse j
zZsecdw ddd fftetsd3” h dzj dgdese s R dzgls jtedzj IsO o j N j 2 cHiged- +
dzd v Mmdztsy dzts?2 ddgy J dzgd tedzts?2 d BBl mdzsdzse d yd MS s
dzdJ OolstdiBOIdL Jteso Odzdzts?2 MdMmisy 3" o 1+ CsMdMmlisy d3C

J COyd mMlsey twjhjddwy ftojHdZOGO] sy OolstsdzOls
BsH J zdtecfo DGadg OdzdL Oyds Y 8COLOIjdzj?2 twWOLodIsdW
dzO j¥PC ststetse ftosdL otsHMiso O, CtlstcOv ftsLotddls
Mseasds © yYyoOmisd or wodzj dgdw tsmdzseadz" = L Ooa dmd dztsml
WOCIststetse, tsifflicd gQdzvdg™ j § OtcOd3d Ister MsHj tey Oded W
OCoOtedlzdzOr HA&v 1 WWjClsdodetse s WEkEdS ydtsdzd tetso O
f sMmilsOo dzj dzdets? yJdzd B'" dzd MW stcdzdteso Odzr Mmdzj HIzs h

“tcOL tcOB BIsOIs! OtcndlsjClskztcl OolstsdizObHdL dtgse P+
zdtesoOdzdy d odLbE2OdZdL Oydr tsCOLOIsjdzj?2 t©OLod
dzj Yy WOCktstetse fftosdL o tsHMIse O;

YLimMftetsj Csdteso Ol d tfdmMOl! d&OIj B3O yd ME 54
9 0ded ¥ MdMlsj 3" ;
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Mftets) Clsdtetso Ols! -dabdzi] tsitg RO W ¢f sjdlglets; j dz  fMd Mmls
BteOL OB SISOl dd fdmOls! dsedumMSks d WdLc
BteOLtcOBsIsOIs! dd fdmOls! Odzetstedlsds BteOB Sk
Yor BteOIls! Ctd3fdzi €M Isjrmrdzedyd MEdra MmMtej HMiso ;
“teOLOBSISOI! d SfdMmOls! ddzlsj oW j2f §d L 5¢

1 06 dzs yj ded §

15 dlstejoed jidafv ftosyj MMO ttOLteOBtslsS d  dzO dac
9 Odgdzlz® MmdMmilsj Bz, tBiMfjuydo O h zs EBsHJ dzdtcse O da
ter Bdets? fsfkzdvydd fted oetsLHj2MmMlsodd dzO dzgjy WO
sztcdetsets R L W2 Milsej@s ik hfjhiplseslaly Isj Figxfplsdz® o5 5 tdztf t5 | ¢ ff
dils tsMmEih jMmlseadwis! doddlststedde Mtsmisswdzdw o MmJ A
dzr 7 20 OCo0OBdtdztedyj MS 3 { tagudiracksH, flsCoty ls ts tajidgzd
MisQoadzv j Is MtsB 2 B dzOYdzlz ¥ O dgfd O Ishy tisfidsdsty dagdzw O I fig
ftoesdLotsHMsoa O o tjydd3j toj Odz' desets otcj dzj dzd My o
Isi GBttkHses Oddw, MlsOdMmMisded 5 Ctstodzdzj ded® tor
Msoekzs hdn MdMmlsjdd dai 5L otsdzw jls Wi téots Bdts?2d teftstotfCdx
fesyjmMmj OCoOBdsdscdyjMStsets fsdLosHmlse 0.
dzr 3.

1 B dzd 5¢ tc Of dif) §E d 2

1 Ghamkhar, R. Life cycle assessment of aquaculture systems: Does burden shifting oc
cur with an increase in production ingty? ps j ¢ ijfsamin Ghamkhar // Aquacultural Engi-
neering 92, 2021. 4. 1i 14.

2 r ©OBdy9dR A Digital Twin of Intensive Aquabiotechnological Production
Based on a Closed Ecosystem Modeling & Simulatior [§] ffls.;. r OB d y/& 3Bral Euro-
pean Modelingk Simulation Symposium, EMSS, 20214 . 1i 6.

3 Fore, M. Precision fish farming: A new framework to improve production in aguacul-
ture s J §] MM&rtin Fore // Biosystems engineering, 200L&. 176 193.

4 r OB d y§ d42 Digital transformation model based tive digital twin concept for
intensive aquaculture production using closed water circulation technalogys] ffls. 1. r O -

B d y ¢//daP Conf. Series: Earth and Environmental Science, 20211i 7.
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HdBsGEteOW dd.

Zigheei L Ists w®lsCter Isr 2 MsOdm®dwisd BY Mgy tc e s gziz?
dzftcQo dzj dedv. v jrdesdzsedw Zigbee ftLottdvjl Mt
zOo dzd o O h dgemwH dB" jiMtfgj sd M OolssBOdyj MEs2 6l
HjtyCts?2 BOIOKj2dzr » d BseBddzt dzf 7 L dzse [ 2] .
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oMW jtoj HBHRON dzgj 2 COsEEZPEJu B dzj dzO MtcOo dzd Is j d
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S 90 dzj 2" dd3 rOtOCIsjtedMmMisdS O3 Mjlsd dBsy dats
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A d
j 3tsdzfmls d Zi gB¢

q
dq 4dz;§lst(;tSQC

=

131



IdeddscEO¥ dui MSd2 Mfdmss

1.sOlffsd. o¢tendlsj SlsztcO® BIHJdyddzmE dnr d dz?¥ tstec d3e
dzj dzd W ¢ [\ d¢.lzdzdyd o, § dgf ddp,. v BB, 1 jhsdks
ddi.. R JesciROLIDIL U ..T 3 1idd.. 1136

2. el jf OdzBe 1 tcdod3j dzgj dzedj Gtk sdzO Zi gBB-e H
dzr 2 &Hmloly sy ddzr nue sk B dzfi" £ dp 2tae kis,, [olzL OlsC
T-Comm: v j dzj ¢ tsd3d3lz dzd ST @ARH . 1.1 1S tc DICEM) tfi Bid Is .

3. Shi L. Design of Data Acquisition System Based on Zigbee for Wireless Sensor Net-
works // MATEC Web of Conferenceis2018.1 Vol. 246.

4. CC1352R. [ € dzd € Istetsdzdz i? t Jioddifiiz tem] H sMist
https://www.ti.com/product/CC3 5 2 R, Mo tp O kzdzr H.cL € tc @digasdz.tc O Qs (
dzd:04.04.2022

5. Wang L. Design and Implementation of Remote Medicine Monitoring System Based
on Internet of Things / K. Li, X. Chen // Proceedings of the 4th International Conference on
ComputerScience and Application Enmggering (CSAE 2020). 2020.7 is. 143.i P. I 6.

6. Cai W. Design of Health Care for Elderly Living Alone Based on ZigBee / X. Wang //
Journal of Physic€Conference Serie$.2020.i Vol. 1550.1 P. 1 5.

7. Gomaa R. Performae analysis of wireless sensor networks for nuclear medicine ap-
plications // Journal of Radiation Researcid &Applied Scienced. 2020.1 Vol. 13., is. 1i P.

714 720.

8. Abdelwahab I. Multlead ECG using two ZigBee nodes / H. H. Issa, M. Farghaly and
H. F. Ragai // 2015 IEEE International Conference on Electronics, Circuits, and Systems
(ICECS).i 2015.1 P. 21 24/

9. Memon S. The Design of Wireless Portable Electrocardiograph Monitoring System
Based on ZigBee / K. K. Soothar, K. A. Memon, A. H. MagsiAA Laghari, M. Abbas, N. ul
Ain /I EAl Endorsed Transactions on Scalable Information Syster2820.7 Vol. 7., Is. 28i
P. I 8.

132



fovrfovrRyrpas o Rt{rdtd rr It 31 ¢
l3ufl 1L 1010z Vv RRITC

1 S04 0®] ted dz0 ¢ telsj d3* j 9 dzO, MmilskzH j o
JtelzL H! w9 jlsdzO G divdzGRits[dz!. gz® 2O, HEY.
E-mail: katnik2002@gmail.com

ALt Juv 1 [ ¢ecrRYypqJuvUL dizgided [ . uv. s0OdzOh dzc
6. RYFoMS, t

b dzdzts Is Ay O dzdzs 2 OB sIs] tWOMMdiisIstej dzO T ds1H tdzOo
B' ssoatsegts cOLO, Cwlbtter 2 odzjyjls tOLtelzh dlIsj dz dzf
o0dzdj &5 d wWOMfesMisteOdzj dzad j d3 ZHOtcdzts?2 o Sdzdz" o
Ldzgjtcedd. ULVHOtPLdD BizkY - BEOCdd3 My Ol &3 Mmicj
otsLHERO s MW jttdyjMEs?2 b SCktstedd ls o MisO
dzs?2 9Lt 90 B' ssoatsets OLO WwWodw jlsqpw EIsjyco
hlsOB dztsfls tcOL tclzh dlsjedzL tz" 3 j H B d? | If tctb OMM Bk
ZHOtdzts? otsdzde" : HOo9 dzj dzdw,  dztslsdetsmisd, Isg o3 4 teC
sdyd MS et BBSH| zdteso OdzedW ftetso JH] 2O sy dz6 O ot
dz2' = f OORR IsteOn, o y d dztsdstc ¢ dBMi3dzls O &iIsdzgts {f sy p dzdids ‘dz:
h j ded Ws.dzlz y j dzdzOv BBOIs j BOIsdyj S OV iBsu | € ) @&OY tsih oz
sftej HydzdIls! ftsdzj HOodzj dzgd?2, Isj B jtOlskzte d MEts
dzdSCh j2 o LOHOdzdzs?2 Istsy¢j ftsdzjh jdadw.

It tjLizdz sOlb@ded s, dzdftcte r W o dzj dets, yYlsts Mlsyj
ftcd oLtcr 8 dOftew iz L OoadMmdls ls R OKOCIs] ted Mmlisc
sjrnddSd BjLSfOMdsMmMisd ftcd M dzZEOOYydd cOL t5¢
oL dzdCdetso jdzgdwY oL .ot OMder =« MdlskzOyd?2

sdzé yjorJ Ifpdese®®. EZHOdOW 9o tsdzdzO, Bf Istsots?2 @
90dzdj, OO Ister EHOtodzts?2 o 5dzdz"

J Emdzse dwa Mmistcj dizgd Is J dzbs glzB dztf y jeiPd v afts d ¥ to szdtiz o
Bdes e sydmdzj dedz | ytejLor yoddz j MdbizoyduPmisistg M
dzjdzedd, Ctbtttsj odjyil LO M2 Mjte! jLd §J t6C

lLrtereo ftojuHmlsOQodzw jls M2 WdLdud mMSd2 ddzd
Cstejdzdwv fp Bsh dzr &5 or Hjdzjdedj 3 L ded e dd o dzj B St
NEIsC O ot d3gj dad , z HfCade txip, W PIsfj2f dEser d3 d Htckzeddz ot
IsjmdesW jtor Stk Os hizs Mmtej HEZ.

ltedyddets?2 oL ter 90 BfM ssoatséGts cOLO WwWodzw jlsfpyw
dzj f cQo ddz! dets?2 tOBtslsr d dJqLdsSMO cOLtotsets GBSt
ydd, vyjiase?j \F OdzOlsdesmisd, C€0OSC Edr hdzj dedes?2, IsO¢

Jted oLtroj fHtodiosHdsets cOLO oBdzdLd BGBKGOL
ftosMistcOdgw 8 h OwWfqw o odH] BEHOtdzs?2 o tsdzdz . LHOt
sdj Mmweinr, f(sdha sHJ ) igamfiug Sm§ldsie@sdzjidzis)” oo o doH
9Lt 90 M Mo jternLokCBBots?2 MEBtsMmIss ¥ | i OMM BB Is |
f dztslsdesmisd, Isj 3 jteOlskzter  MEtstetsMmisd L o sdzw j |
sjdzt dz" = Hj2Mflsoad?2 [ 2] .

4 fsditsh s BOIs jsFOjsdidutg thek Gsdzdsy dzBtsy dats sy ded Is
B lssotsegts cOLO © Yddz'ma LHOddwr, MftttscdssL dtots:e
B stO~, o' Wodl! BjLBYIOMd §j fsrdydd, ©OMMHUJ
oLt ® YyOlssets o jh jMmlso O.

133



VicOodzj dgd-g st OPO jHdzY MY dBOJ B2 Mtcj HT HisH
dzj ded W 1 dzj ecdd M Eyjlstsdy mdd Qo dzj dzdw . 1 ted d3d C
mMd2 Htd oL 9j:

r%+r(u3 Pu=b3[- rl +K]
%ms (ru)=0 (1)

T _
dzrcpﬁ+dzrcpu3 DT +b3 q —dZQ+q0
CHAT Y dztsls dets iylsui Mf§ tisfer=filis'j f dzts§ BE sMis!  fted ¢ BMlstsw

Is § &3 J te QislizjtefCugd.Is O
stsfis 0o dzj dzdzO™ BOIsj BOIsd Uj NS O 1S H JdeL o Ge@v f5
Okt d

dzdls' ftsdzy HOodzj dzd?2, Isj di3f j Ols M stesMmisd
hij2 © LOHOdzdzs?2 Istsy¢j &0 fteddzdjtey 1,5 ¢ tsd3dzOIsd
10 tedfm. 1 ftijHMmlsOodzj dz@r tjLbzdz SOl L A3 d
(ldt). § &fHdzj o

o sdzdz . R MR SHedd s 1§ e () Hicq ag b @,
o tsdzdzO 3G detso j dzdets tOMf tetsMisteOdaw jIsqw o L tsdzz €O
dsS tsdz, GMlsOosdzwvw  tsfdzj Hiplse dw aLtsfaO o ftojHJd

I gjtedsj sdudezsd3 § tetsfisfed@@dlisd § tsd Y dc d s TaOaizd V&|td ts
tcj?2) MeBtesfis! wWOMftesMistcOdzj dedW¥ BEHjIs Qo dzs i
ZHOtcdzOW o tsdzdzO B IzH jIs Tidof CaOjsdzls o drvdakd ttaigiie o] Yrj EEd@ A
dzdvw dBsckls ttOMftesMmistcOdzdIs! Wi jLLH A tej H] dzr , Is.

10 tod3Ols]jtcd Oz flsf dys | dHdets, yYbts td § dztsn
9 dOYyodzr dz" » EMmdzsedwa L OHOdZO dzOd d3j dz' h Ow Isj d
ftesMistcOdzMmise j Isj B3 j tcOktc® Ctsdzj Bdzj sfpw Is 4005

Time=0.1 s Surface: Velocity magnitude (m/s) Time=0.1s Surface: Temperature (K)
m

1.3 13
1.2 [
1.1

1
0.9
0.8}
0.7
0.6
0.5

0.4

0.3
0.2}

0.1

t dm. 1. [SHjkZJtttsoOdzdj o jHjdzdWw EHOTte
Oro( &3/ ) uBE¥Ls)O,Uj ;L 0, 1 MM

RN sdz' L v tcOdzgjj fHtojHMISO0 dzj dedz" 2 BOIsj tcd Odz
dzdv fisojHjddY EEPEdFEd] sdzdzz yOK!' o jHjdedj o

RMatsHY dL tjLEzdz sOkse dsH J dzd tc SojOfdgddz, tofis
h jddv Bi jCIssa ftod oLtr 9aj dzOftew kkze L OsadMmdls
dzedj HtcOQoaddz d BJjLBY OMdesMmisd 5o Ot tzkz Az ® \j dnds © ¢ Eed
mMdzedL dls! tedMS oL ter ossf OMde" 7 MdklzOyd?2.

134



IdeddscEO¥ duj MSd2 Mfdmss

1. uvtsko2, ¢. 1. uvistdw cttejddvw d oL tr 90

tejH.l. 0. oSOV, s JLIOFsSodL H . |, i 4 @ J tes@ek.o O : HldsetftsH O
StcO21Is, 1208 8. (wjtdw: 1w jmhdsdOdz datsj tsBtcO
2 . [dhizjoe, o . 1. Il sLHEMdZOW EHOtdzOW o s

0l fdhkzje : [GBMS. -Eom2difsBed®. : v fZfens R.015.

3. 1dE¢BskzO0ja0O, (. ¢.dzdfcB@b PG5 d Wichpljtsid] dedf® H
oftsd3j h jdzdd [ Cdzj Slstetsdedz 2 toj miztem] / (. ¢. 1d¢
XXXI  tdimfesddohhhdd e Mgk Oy tfli M dr ddedetso Oy
1Ci)1lzﬂ“tllﬁldgﬁ3dzduifl]915? Cdav Jtej deydd RBsdZSEHRMPUPNHES QR
o . .

135



to1t o1 fusd RIUAJTTI O4AR trevtuedplegbuoyftlre

{ritiy ro0dddda [O0ChHddssdy, EZyohd?
[ -mail: ozerec2004@mail.ru
[T d3ted dzO 1 Ol Odz' v ] OMmdadz! § o dzgO, EZydls
[ -mail: mymrinanatalyg@mail.ru

[1Ju cutejHdwWw Bh jsBtcOL 59 Olsj dz¢ dzOw !
14 ciBsHt M} Mds? e

¢ dzdzts Is QY@ OB BIs Odzdz" 2 toj Mzte wodzw jIsw OHOY
BOZzZsEd@3sB ddz! dzf = Gz dzOMmj dzj ded®j Yls oy dav gevis M ez0 tff
cudidzr 2 cetstesH d BJ LB OMdzsMmis: é. 1 sMEsdz Ck tLOlI
telzjls Ndbjdzj?2 d tBimMfjudesOjls BjLtfOMdtsmis! {j

fjlsd rRdesjtdzjls, d foBdds d“hHj2 M e
jcstedd dHj2, Cskskrj dmfrisr o0sls Ist
& j &ifsO. 1cikstdkk B zizd® 0 HEOiH J ks b
2 Hdv! OSBRIz zOMj dj dad v .

ltjHMsOodzj dzdj sy SO
{ OL OB lOdr Stdlsjtdd, §t St d sSfejH]

l 9 jHJ
RAW stedsOyde 5 HtsMmiskzf dzsmisd B j SIstse ddzW e Of

)

Is §

MstekS szt CEBeSHO [ jMdset HEY KEOdsksse dd d A
A ZzOoLoOdd] kytjyHjddw:
A ceolde OBl ;
A zokzduydj fOdHEMO
A ®odkzdud] BsceOuddd; n §s
A Zzodzduydj "desSEs 9 nSHO;
A dzodkzdud) Sdisfcd o' Ltso 0O fjteftdddo.

[ " ©OLEOBGISd Jd¥ stkOydcddses i jopts o
gorodrud or" BteOdz Mjteo jto HAzYW ©LOLEKBINjddYy MO2lO0.
flsj B0 bftOodj ded¥ MoHjyddsr &8 MOAISO Wor dPres :
sflsddkdL Oydw t0OB ®lgr HMO? o), L RO de nest tc OB sdfdz- M
s j ©0C Isd o da@YdoStuBgoensdu(tal fif).

tdfp. 1. lesyjmhm ©OLEOBSICd MO2LO ¢r

136


mailto:ozerecz2004@mail.ru
mailto:mymrina-natalya@mail.ru
http://dostup-gorod.ru/
http://dostup-gorod.ru/
http://dostup-gorod.ru/
http://dostup-gorod.ru/
http://dostup-gorod.ru/

]l MtmlsOo -tcd R jctig@] 19 - SHW IS dBsHEzda,] ¥ Fd&zh STE
3 dz¢¥ ; ddzlsj cOCIsdo dzOY COtls©O, MfftcOo sydzOW d dzt¥ ts°
LOydd mMO2A0.

ROzW stcd3Oydtsdedzr 2 toj Mktehy OBSISOjIs dzO dz¢ B s
dzj Is. [ ekl dMmMfisd L soaOIs! MW d¢B" ] BOERZL jK" Ch

l AatsHidz HOdzdz" j: or Btste EZCOL Olsj dzvtgfdg).Mls© d&zO d

> b e Hal ANUTHRIA NOM O
+ i Orupomme ‘._’m“ ;j;j‘ﬁ‘»“'ﬂi—» d %
pTa cn y

Typman 258 2 s Q Q.- °

i < @ 0 Berorn con
9 3 Qi ...

C A% Q?UMU Ah@ X "o e ‘noacm Q@

\ KJ\'O

NS *) ” i Q\Asoy97

o i)

tdMml Bt ECOLOL] & &jMsO &O ddsj ttOS
lTotsHdg j] HOdgdz" j: dJdaW stedzOydw B tsBI jClIsj,
@O v Hdzs ¢ 5§ W[jip)fls O dzj dzd ¥
sOCdd SBEOLOdizr XOLkEBeEER Wodvjlkfmw juddhlk
My shed &5 esjSlsds o CoesH) [ JMmds?.

I deddscOd qujmMSd2 Midmsc

1.1} ZOW¥ sted3®@ Googl e Maps H dzw cOL tcOB BBIsyd &
https://cloud.google.com/magpsl at f or m/ (HOISO tBtOh jdedw: 30.

137



v dfr 35 frreviw 1 dUudf rRY
vt livtrifihjmd¢v

1 Qo dztso ME d2 1 OH d ¢ lspiadrj j CdiElsO ddpQastofifisus Ols g 2
1 jtemisj dzj 90 1 OsOdg s db B9 dztisoydzO, €
[ -mail: pavlovskib26@ymail.com

4 O MM H Qudgas @ { CsdesdBduj MS g2 bkdzdoejte
€. H@&OLO

b dzdzts Is Oy dW O dzdzts?2 OB tslsj dz20 tsfdese j dMf sdz L |
MSCdR HOddy - MO20 vftOody ded™w { dzj tecjilsdyj MS 53
MistcOdzso 52 OdzOdzd L Etedsa @zv I 'sdetic j B tda$ diad & § Hsjisdiztslz to (
ctezffr o LOoadmMddsMmisd ls MistezCskzter ftslstej B dzj
Eedzv ( 3 dzdzd sdeso OdBj ted S OdzgmMC dr (S tsteslsCdn) Istso
et cOL O ( &&qdzdzd OteH ' tLolzjeCdOy join SatEH )W, & Isdajolt 1SGQ tous
BOtotej dzj 2 dz0O yYyJjzso jC O © GEBBH). sdzOmMmdW S Oy q’W
OdzOdzd L O, GiMdzso Odzdzse s dZO [ 9 C dzdH SO 52 3 Isted € 4
9 Cd&zOMmlsj ter tsMkh j Milse dzvw dzts iy Hmutﬂmaﬁlqﬁng@yh{tgm
dZzdyd?2 JjHdddy dLBitjdd?2 fijtjH ftsejHjddjd ¢
9 jHJjdgr € JjHdsdiz &BOMhIsOBLk ftsMmtcj HMise sd3 datste ds
dz' - . [ &zv Elstsydzj dzdv R OtcOCIsj tod Misf§idts dg'j LL tzad® dz Ock
MtcjHdedn, yYjdzz s Ctbtstosets wWodw jlsmw tOL HJ dzj dzd |
His] dzOBdz¢ Hjdedj Bldsmdlsmwy ¢ bRk ¢ dzOMmlsj tolz,
Isd o dzsfls! ftetseo jHjdedes?2 C dzOMMdW ds Oydd tsys dldgte Ot
Mdsddzse s OdzOdzd L O.

sdzg yjor j.vigizsg @z f tslstcj B d&jdaRdnis j fs telf @zd ©®zO dzdf L
Mtej Hdzedr, HOdMY J ted s dzZ&TATISTIGEOd&Zd L,  teB5G6 tc O B3RO

bolsstetsdy B ' dizj ff Bisdc Pulzgisdets?2 OdzOdzd L [z tc tff asdptc j i 15
Misotsds tcOL B dJ dzdi?f §8 4 ofnlstc@pdy frpQ@i3tciids d tsls MistekzCIskz
tcOL dzr » dMmlssyded ¢ tso .

l OBl ttOmMMdstsistej dz@n Mmdzj Hize g Ctedlisy tedd

TfslstejBdzd dzdjy EZedzw ( B dzdzdtsdetse Od3j ted & Odzm € d

9 GBH) ;
TfsstejBdzd dzd i MEBSEeBL Qo BibeedztfOtcH C kB dyd M
GBBH) ;

1f slstejBdzj dzd 4 dzj WiIsj JtesHizCIstse ( o3 dzdzd OteH "™ B

s zOmmdW dSc Oydy ftetsotsHddzof! M ffobBsh! s &jl
HOdzdzr | ftedeojHjdzr € JHJqdzsdZE &BOMI OBt Jf Sitcdgze f
Z0 HjdHEBSEELOBRO 5 &jlssHE | OO, MtsedOndsts
CzOmMlsj tc©O. | dzv Bklstsydzj dzgd¥ ~OtOSCIsjtedMmisded tog L |
stk Hdzadn. CWWJjSClsdodetsmis: ftetse j H ] ettt N C ¢zO fi)
fJjtemMdsddztsets OdzOdzdL O, tojL zdOBEIST C(tSltsteses {f t

138


mailto:pavlovskii526@gmail.com

vsOBd&dYyoO |
tdLrlzd IsOIr HdMmf jemMdtsddzsets OdzOdzdL O ¢ dzOMmlIsj te
o' BB dkztcsodzt BN j 65 fLsdst?j0Bldd] dgdfsvH Is 51 dzd ¢

1 &2Oudl ) deOud (g

) ) ) . i Gickz 1 Elstced ¢ t6 .
14&4@4@@r41ﬂ3mﬁgl (Edmftmﬁ F- Ctodlsj t
Ctedlsj| L dzoyd o
l eoHES IS §jto] 77.19888 5801125 107,0323| <<0,01
ukn2 fdt 65,0121 17,9879 129.4448| <<0,01
VG s 4915044 33.84956 113272 | <<0,01

tiLkzd B@gehmedddscts O0dz0dzdL 0 MoadH jlsj d Mise |
dsets tcOLBdjdedy dO 3 S kzOMlsjteO. | dkzltcdcetekzt § s
B4 dz' N J A3 N ¢ e KO edasfd . L RZO U d 186) df'tsdzte fdpidgiz! IS Old3 s
fsLotcdvels ftedddjlcOog fifislojjL B Ny j effd2. 1 MmowL
cdoOj Bs?2 orBteid dO 3 Cd&zOMkjtd® EBsy ds MyudlOols

1 cteOWdelkz Mmtejtfdady b @ugpded Ylst MtejHdzedd L
tOL dzd yO*¥ Isfw ®jyHEZ M2 shylss ¢ Qalg i kibzgry g oo
g% d<oydd.

Plot of Means for Each Cluster

S

) ! - ; —=— Cluster 1
petroleum gas coal —&— Cluster 2

Variables —— Cluster 3

gy eOW dC MejHddr dstddesse Oddz’ & L dzOUj dzd 2
COL dzdyde' 7 kdftse Bsf@{a0ols -Bef GiEBLOdE s

139



v OB d&ZdYyoO
HMisQe C dzOMIsj tese 5 kictso dztls tftfisdeden @ dzj dzd W  fe

T CdzOMmly vydMmazs MisteOdz utsflsOo ¢ dzOMIsj te
1 2 sdls®2, wutsjHdds dzdz j
lteOLddzdy, sOdZOHO, AtO

) 13 RA&ZHBBdzj LY, RIOddw, cf
MmMCoOw ¢tcB@adw, uvOddzOdzH,

CRJteOlsr , 1 jddC sBd

O%GCOddMisOdz, ¢ dzB Odzq ™,
hj dzdv, ¢oMmbwOddY, ¢
COH M, 1 jd&Okm: , 1jd
oddzO, 1 tdkZecOtedv, vy dddd,
BO, YJnmadw, 10O0ddv, | td
CCoOHBste, G Mmistsdsdwd,w ,A dqd
Lteiydw, 1 jdGtedw, R tedzC
dzedv, sOLORMOdz, skoj?
3 69 fj BBEtee, [ OdOALJW, [t
BdC, 1dHjtedzOdzHT | 5o OW
9 jtodzOV [ OCjHBddWY, | Bt
1 jtek, Adadffdd .dw, tsd
s ¢, tk& ddY, ujdic
dwdztso jdzdw, S¢t, R Oded
UOHY S dmMisOdz, u OdzL Odzd Y
vskdzdfm, vkttydw, uvSteOddz
11§ sdzO3

SOC odimesl,fto lsHjd d 2 ¢ koM jty®oh j ddaRd
i Ml B dzd ydes o dHdzts, vyt dn kwsedd ¢ ls
ZOydlsj dz dzts? Mlsjfjded Blddyos sy ks ktse dg
dzj dz' csfmMkzH Otcmise O, y''d ftesdL o sH Mlisalgdirdazty
LdzOs siyw o ®te] BHERIB] dL MOR 5 orf MsS dq.
Pieso dzd § e Bdzj dadv Istsf dzdo B BUzsitlz Isf EsHOS o jjts He
jdzdj 5 HOdedzts? ctokff§r flstcOdz o w©lHjd df 2 ¢
d tBi jHddzj dz" MlsteOdzr , bktetsoded ¢ tslstcj B dzj dad W
wdsd o tBNM j2 or Bt .

d

S 11 T

TRR 22

W
9
d
g
q
H
B
Is

Q—

140



Vit frsuvrRt IO VRO JRY Lt OARRLHE [T VU]
VI A

rfc RUAJTIOARIIRE3M fot 1 ¢ 1Tt RS UL T

10dz' ¢899 [ jo [oc6jde jody
E-mail: carzverey@gmail.com

LEEOd MEWPteOdz dz 2 bkdzdo jtemdlsjls

d &3 ded fljdgjortferts) dzls ©  smfpdd 4.1 . [ dz y
€. [SObjrddeiziee,

b dadzts Is Oy@dedzOw  fMisOls! v fsfmowh jdzO Isj dBj M teC
fsdBsh: & ML HOddY ddidsjctedolzj Bsets dBSHEAY, G
so sy OBtz j dzlstsds dL ydimdzO yjdzj os?2 OEHdltsted d.
tcOdz? MCtsets WjiHjteOdz desets kZdzedo jtemdlsjlsO dzj sB Rt
Jdyimédy CotwflkzmO. RMjdzdzs dzO drm Mmdzsea j BEH,
sets B3 Hsledz?, dismilslzs f j o desmdls! d o ddzr § fmdMmls
JjMdzO HOYJ] yYydbOoljdvd, SCtlstster j dgj Mo j Htsddzj
jduimes?2 MW jttj, d B obLBEYyd - OolktsdkOlsdL Oyd
sdzs yj or j.Ogdetsfdg@yydwy, ddzsj cteOydv, HiEB dzd tets ©
Oydw

&

I'e g Hjdzd]
Il dzgOh d Hded Hted ftsrntsyHjddd tOL ddyds »
WsttddOydtsdzdz" 2 MdzjH 9©JLHJ, GH) Bdzed ftedmizismise:

ststelzy dzj mjls o M B jd3 tmddlxiz Oy dessety Gdzdeoy J distss ts dzj
szOoydd, SBGHO BdO dj ftolstwjlsmw. vOCdd3 tsBt
90dzedj ddeWsted3OYdd. | d&zv¥ HOdz dzgj 2h jets f tsdad &3O dad
cOMCter s fdwisd) HEB dzdi@ezbizis2 Mls PV Ftof@®y d ( Is d
J B3 fsHtOLEZdR] 908 IsmMw Mo jHjddY B yYyjddsejti, Ck
CGOdzdL Oydd, BHABOSCt fsoltstodes L Of sdzdgw j d3" j YJ dzE
lster &3 5 Myud sk, des dzj § tiz¢ a1 QP dztyfiglsirfv j ths fnfr
l totsB dzj BO HEZBd&zdtetse Odzd v d daWf StedBOYdd dzOf tow iz s
otsHdIs & IsttOIlsj HtOGEtyj dzdzsets otej d3j dzd, twtsmiskz

Hgds MsCwOldl! Codduyjmsest ©OL, ¢t mEsa.
l ftojHMlsOo dzj dedzts?2 MisOIs! j BEHjIs tOMmdslstcj dz Is
WiHjtwOd desets kdzdoe jtedlsj lsO.

RMAtHdOY MmMdlszoydw

ltesBdzj B8O HEZBdRJtese Odzd W ddaW stedsOydd dzj oL W
dtso jIsO MmlskHj dyj MC sets? Cfipted fizped] didesd j@&ROdpd L 3
doWLOdz sdz Brdz i MdkkzOydd, CtlststcOY BtcOL ts9 O
Itsdz "dj tyjtejHd, dgjter, ftlstcOyj dedetsj otcj 3w .
dmrtsHdls dzgf 1OC d € kzH @wHpe OILd IsAps0 dadta jlzdzwe. ' St LaC
or wWodzj dets,% (fldls) 68 MBOdztsf! dzj Hisotsdz! dats ftetsh j HD
LOdts BBdzjj 100 Bdzj dzd2 (o btsd ydmdj d fkkjd
ftesyj MMO fJtodh dzsm! o By tejdsl desd B & dzs fPd liz' He
ftesdmMrotsHdds & lssHis ddasjteo! ¢ Jieso Odgd W, Ylsts
90 iBsE s otcj d3j dzd .

141



CunTaeTe nu Bbl, 4To Npoleuwes NnoceneHWe B oBLWeXTUE Npowno Ana Bac Bes

3aTRYOHEHWAT
84 oTBeTa
® [a
@ Her
SEITD‘JI',EI,HHPDCE; OTEETHTE
t d.fy.  JOCtcOBBRBO ftsMO ftotsy do O h dn
1T wedzj dzgdzgO" § osB dzj O
Ifd erhjfjted udmdzj dzdetsj lsdasfdlisw Cdzdtf ts fiyfddg
WstedsOydd d BjssSHO jj eodzjMmjdedw o BOLT HOdzdz
dflsj i3j PASMERT L OW dCMdtose Ocdedzr 2 § klsj o5 dzd ydz o
MO tsmls MsydOd dscts dOftwy jddY ftd fEBSEEYH,
HOdzdfr dfptej Hd EyOfmlsdzd S s, MowL Odegdesy M MdMmlsj i3C
W st d30Yydd
[ dzv HiMisdy jddWw  sfilsOo dzj dzdets?2 yj dzd dzj tsB R tSH
sdzd ftcj dals @0 dggH j iz Wriadvin . Z2t9tsh j ded v s dzd d3O dadf W
L Odedze L OB 5IsC 852 fd Ml ds.

AHaNMs MHEHMIA | Jxcnnyarauns u

Y4acTHWKOB NOCEeNneHua COMPOBOXAEHUE

OnpeneneHuve

thyHKUNOHANBHOTO M= = = = e — =# CHUCTEMHOE MCNbLITaHWE

HanonHeHua

MpoeKTHpoBaHUE o MoaynbHoe

—
KOMMOHEHTOB CHCTEMEI TecTUpoBaHwe

\ Peanuzayua /

CUCTeMbI

t B V-BsHjd L OHOY

1t HdZOG O] d3tsy ted h § dzd 4

rdzw  tejh jdzdw L OwWodzj dedets? HtesBdzj 3" ftoj HdzOG
M2 MLHOd) MjttedmoO, Cslsster 2 d BEHJI dd
Csdzdyd mMsots tcOL o@ J HJ tpdetso dp@W sSEBPYJd f toj HMIsOo
ftoeddzj o BBNM jYxdlsdw uvtauv.

4BLHOd] MijttodmMO HAEv MBttO® HOddD -~ d tffisd

1. uSLHOJIsMWw Mijtwadm + BOLO HOdzdz" » (HOdMzJ J .
1 sfistsw dzdz” 2 H Giffldz fz fO Mmlsfdzddddf, S lsster §j Slsdatsmw Is
o2 dgzy dzO@ ddeW sted3Oydw Hdzv Ctstetcj SIsdteso € d H Odac
stftcj HJ dzj dadz" 2 CL Qlig@idgj2j i dShesds QudgHtd o defrfs dif ttxdilss ) tadAsiaQ
qdsj # " drm ¥ BOL HOdzded &J SOy L Qg o K@Y = .

142



2. vyoOfmlsded ¢ Htesyj MMO:
a lLOoddsHj2Msakjls f ENlsOdss dzj dzdzr &5 O
fd eo dMm;
.JeosHdl Meatsd dHjdelsdWdC Oydtsdadz" j H Odzdz j

b
C. 4C0Odedtelzj s f ts-€zsyj dedz" 2 QR
d vojtwjls Moatsd HOdzdzr § M Isja3d, SCtsbtster j
e. 1l sz yOjls "uzj 8 Bdtsdzdzo tyjtejH! 2O FSHISH
dz" ~;
ffltsd3ddte { dzj SIstetsdzdzts? tsyjtejHd or 9atsHdIsMmw
HS 90nls" o dzzlste(d BBhJ>|q’lsq’q’ d mMdzOtelzy d,
. ssdzlstetsdz? ftesHody Jdedyw BByjtejrHd ftetsdL o sSH
¢ H d3d dzdyffle/tc O
a. 1t 0BtslsOjls M 11 yYydtjL HJjtemMdOd dr j € tsdif
b.1 jyOlOjls dzj sBatsHdd j HBCEZd3j dals™ .

w

[YdHOj BB j twjLlkzd IsOIsr. sOyjfMmlse jdedzr j d ¢t
O wdzdy jdedj otcjd3j dzdzr = L OlstcOls dzO. ftetsyj M Wk
5 usCteOh jdadj SBddujMlsoO® HEBddek) ds?2 ddt sted
O uBHOM]] JddisjcteOydtdadzsets BsHEZdY 1 EZyjltdg
O wdzdy jdadj MBydOdz desets dzOf tew )y jdedw MtejHd 1
O [ OMh sOBdtelzj dwBsls ftetsj CIsO d&zO oMy MlskzHj dzyy

vteanv d vdedoe jtemMdOHEZ 2023 o [ SCOIsjtcddeBztea j

1 dBdzd s € QY s

1.Jfted HJ drjddidiite BOYdW eofL oztsHzj tethp ) w50 j IsME 2
[ Cdzj Cltotsdede” 2 toj Mbtf] i b.URLm/ ahttpl E0OB6S&73ch
29.11.2021

2. dvhdy ¢. [. dl/OBHMsdUI MBS dBSH ] dZdteso O
tsBlpazd o Odzad W / u -Sfdgited. d fipdy. . wuddzy {da. Z[fifsthj CdeC@m s . 6 O
1978.7 2481

3. Yemm, GrahamEssential Guide to Leading Your Team: How to Set Goals, Measure
Performance and Reward Talent Pearson Education, 2013.P.37139.71 ISBN 978
027377248.

4. Forsberg, K. and Mooz, H'The Relationship of Systems Engineering to the Project
Cycle”, 1 j teo J R J ¢ tsidp'sY 5 dz@ ) df ts dzOTizts alzff sh@] fls | d3dess P dzj tc d d
sC lswi®de sH O

143


https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%81%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%9F%D0%B0%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%B9%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://books.google.com/books?id=SQuxNERDFeIC&pg=PT37
https://books.google.com/books?id=SQuxNERDFeIC&pg=PT37
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9780273772446
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9780273772446
https://web.archive.org/web/20090227123750/http:/www.csm.com/repository/model/rep/o/pdf/Relationship%20of%20SE%20to%20Proj%20Cycle.pdf
https://web.archive.org/web/20090227123750/http:/www.csm.com/repository/model/rep/o/pdf/Relationship%20of%20SE%20to%20Proj%20Cycle.pdf

1 [RrRES sIblegmlfﬂﬂ ¢ Jur Ll
t R

¢J Lt RUTRIDF ¢

Vigdad hie | &3dlste doR firdcipdsty jdalsd 1 OW j Hie" R daW tste d3ON
E-mail: dmitry.pepelyshev@urfu.ru

1R (WddzdOdz) vtav, ©A 1dyded?2 uvOGC

d dedzts Is Oy derdzOW MisOls! w  f sMmo w h j dzO-I DE | d3jf dejj dedfiz
Uj dedzgsEts Hd&Y ©OMYjO o0y dsfisd fdftnd@nCed € ks jur
Mdzse o dzso sipEgidlgy dAOOEMOR B jfsMmowh j dz® toj h j dad ¥
g dedets: tlsfizlsmlsady Cdzs yjor n fmhse o IsjSlsj
1 O0dzdudj HOdzdzts?2 ftetss dzj o7 bEfdzsy dzv jls dbjsedtnCd3m o
SftejHj dzdls! ¢ d&Oodizs & Moz MlsOk: d, dai GHesydls
B dz fsHtesBdes dLEZyddz fteddzydyf tcOBBSIST ftoj HMISOE
fMlssor j dmidjHse OdedY ©lsHjd dets oL wisr &7 MEOOK, 2
k' OdestedlsdBO HdW COyHEB2 MisOl' d B d § sdkyj d
dzelzs 3 fpdzr S OYHEBS2 SIsHjdz dets oL WistsD /AesA shis G Q'
hOgdzo j eldy yYOMmlsslkr, f Cshtts? dj Sttt
J BB nslplsyg2. PoltsBOBdUIMEd2 fsdmME Cdsyjora M
otj kY fsdMSO HOMMG 7 Mhss, {sLotddl cBLEOLHEG
dzr j i3F Mdzd o COYHB2R tlsHj dz dets?2 detseatsfmisd d B j fi
9 §tdms godsGhn .Md Mls

sdzs yjor j | gaetsd®'DF , TFsBtcOBBISC O JjMmisj Mise j dadats
90, &BOh ddzdzOv" tBtLOBBISE O.

1 0 HOdzdzr 2 B3 dzls deseo sfisd wWeodzwe Isfpw SHdeis?2
tcBtcd S dzO wWOLde" 7 MO2QIOR. | soatsfMmisd tdls dg ™ IO Is§
SIsSH jdz' do" | ddaW stedBOydtsdzde” J w6 mMiztemr, OC d MO:
Hseo. [HdddB dL kOSdRr MO2ktse wWeodw jlsfqw ntagil
dzr | d Mo jxdj dtsetMmisd ctesHO 1 dyded?2 v OOdedzj t
o sfisd, CtOkSt] BYfdmMOddj d HOE fkeddSoyd
sftcjHjdzj degdets?2 HOI] fkBdzdSOydd, orBttOo jj o ¢

JHds2 dL € dz¢ yd o rntagildrgdrsisdyaly) fir@2dvQ Ismwy slsmiz
Mzse o IsjCMmlsj desestsifisidine ls mylsly idaftgy dsip sfls j 2,
ftoes Ykt dsesfMmls!, dj ftesydlsOe jj. vOCyJ €dz¥-

Hy SMdtese Odzdw dztsea tsfisj 2 o {, Gapdipq tdodandex[iind Mis j B3OR ,

dzv of Hjdzjdedw Cdzsydo'dh disasdats ddfn sty ! fylst<e Qs
¢ O, dzts GetstcOLHE 1 WWjiCIlsdoedzj BlzHjlIs f tcd d3j dzj d
O ted d&34 ts, Mtcd Hdz] MIsOIsdMIsdyd MSd2 oL tetsmdzr 2 yYd
dzd 308 M j 2 f sdzmistceOdzd yr fJyobdztsce ts sty d€tdiyls3od3d delz Isg
ftosctcOBBO 34 MfttOosddzOMms Br M 1 Ists2 LOHOYJ?2 L

radzv o' Hjdzj dzgdwv Szt yjora MmMzse o Isj CMmlsy BB

9
OH Odzgdzs?2 MIsOIs! j BEHjIs t60O
document freqency)y Hdzv toj h j dzdw { ts fRIBFROIofipiy QisdeftPls dyuij dok. O W T
fsdz LEj BOW Hdzw SyjdeCd 90y desmisd Mdzso © o Cdz
dzi Cydd HBCER] disse ddzd St z2MO. 1 jf dzj S lstste!
dzj dzd W Gz &SP adidsg © do sBEDISdets oS Steyd 5dzOdzj dz
' B d2ZlsOr SCtsdzdzj Sydd [ 2] .
Mlsej Htodd3jtc® HOdzdzr = BF &ZO 9L WISO 9" E
22 1 Onta@ilorglyi " inrte) Ofs fdos dipf3 o O dzts  ff & 6 - dzt
s tslsHjdz dzr @3 HOlOd3 iy dets EZodH jlIs! daC

144

fn d3tsDE (tedmisiredudmndydpyetzg dzd J
s


mailto:dmitry.pepelyshev@urfu.ru

OwHamuka nybankauwin

KonwqecTeo nybnukayui
= %] (5] = (5] o = o

L
N L, L
D\- o

ok al QL ok ok ok QL QL ok ok ok Ak al al ok ok ok
_ L L g L L L L g i L L L L L L
POSFUGINCPULIN U LN LN P i S N N b oo b oo o0

2 : ; ;
@ 2% % % e % % % % %
HaTta

tdfm. 1. [1ddzORdS O ke dfaidge 2] jizsd tsimlsf?22 8200 HO2 B j

RL ftcdojHjdedesGts ctcOW SO o dHdzaist, dadsotss fipls jH2. ¢
HOW dztse tsfyls! o It HAL BhHdydsetg detyaf, tOMY tcj H j dzj dz
sfkzBdzd Ctso Odadz’ » detso slsW i By dets §f sdEslstej ls!  daC

PacnpepneneHWe KoNWYyeCcTEa CUMBONIOE B HOBOCTAX

20 1

KonwyecTeo nyGnukaumi
&

10 1

1000 2000 3000 4000 5000
Konn4ecTBo CMMBONOE

tdm. 2. tOMmftejnjdjdd] Stddyjmssd Mmddestsdiss

l jtcor d3 hOesdy Hdzv fsdMCO Cdz6 yjora Mmdzse B
Bslsk@dzdz" ~: dzj sBrsHd®@s ftede jMmisd efMmj Mddge tsdzr
fzdCIszOydd, ydwter d ddhddj tslsmiskzyr , O IsOC Y
LIss SOS dz2OL " 90 d3r J Mlstsf Mdzso ©, ¢ dedd3 Bsls detsmw

1 sfdzy G toj Ho Oc@dstg s dzsBssdes ftodmMiskzyf Ols ! ¢
rdzv COYHBEB MAzso © o IsjSCMmlsy dsdBEMIs( dzts O D Y P iz
sr 9 OjIsmw TF YOm0 Mzsea® o HSCEdRjdids 5 Wt
YomstslsO HBSC EZd3j dzls O, ¢ Ssdsotg R dozj SuCddsidsdsjr |, mdijse s 9
sOr Cdzdzj Sydd s Wistedgzdzy 2. -l DF§ tsdtpls ste@Of iy Yy o |
qLeojHjdzdjd3 Holkrn MRy dlsi dzj?2 8 Wsttdkzdzy 3.
Isj CMisj desotsMmisd or B tcOshisthy dkjOls tififiste ,fn drnd® desi2H =
Mzseo ©, Cwlstster j YyoOfMmlsts oMmistej yor Ismw o Isj CMmisj ¢
BHEls wodzwils! Mw Cdzt yjor d3d Mmdzso Odsd H dzw  dztso tsfls

0 "aQ — (1),

145



GHEJT ydmdzts o rn sy HY dg BC R ez®, Tas BL deQ d3 juddArjsigtsdz jfn dzts «
HsC Z2d3j dals j .

eED 116" ),

¢ HPST U d M detE k] dzlsso o5 QENEOREA D wWdwd Mdzs HEBC Edj dzls s
@i S WIS st o o i§lsE @D  Isfiyw

0 QQQENO o6 'd QQID 3)

l C€Oyjmbsej (tedd3j tt@®HBM MR Is wzf dpta@de® &zd ) MO 2
I ster ats¢ dL mMisOls+ d, oLWIss2 Hdzv fsdMEO Cd
HOdz MIsOtels X [IsCter sz toj cdsdzOdz desdzgz yJ BY d s
Izt MEts?2 BdZOMISd HOd S¥Wdydod dz@ 2 Mmis @3 ld SO F &
dzZsHr |J f tetsW jWorndbklldzRudziee ([ 4] .

tdLzdz IsOIs dzOR s H J dad W de“uuiaf: mMdztseo sy dzts
v OB d&Zd YO

G dzOdzdL S dz6 yjorn-n fpdzse o MlsOIs! j

s dzt yj o s [ J lstcd AQ

ud i3f d 0.473

worldskills 0.351

ftotsW j i 0.276

russia 0.253

d3ts dzts 0.237

fno J toH dzt 0.18

s B dzO 0.175

Csd3f J Is 0.158

tcj ¢ d tsdzC 0.136

slsC tor 0.114

sOCdds BBLOLB®R, ftediE) @F ksl © ddig s Bg®  dzj
SftejHjddls! Cdsyjoerj Mhsed o o & tszddg®azfls dyd
O dMOdedes e s Isj S MmisO, des d ®eBjMyjudls' Cotjd
mdMmisd &3O~ .

IdeddseEO¥ duj MSd2 Mfdmss

l tcsatstetso O, s IsdfsdL esgow / ¢. [ . 1ottt O /
2016 . -47 URIZ Ottps://cyberlenka.ru/article/n/se@ pt i mi zat si ya (HO
29.04.2022).

2. M €ddzO, s. ¢. J[fIlsdddL Oydw d&j stsH O G dddfmfdLt
Mudl 99jHjdedY HBYtdzdedIsj dz' dz" = SL WW JyYydJ dalsts
Gts etsmMizHOwMmise | geipEB s sz dzd o g digJ Is O 20162 &30 dzd
15 (754). URL: https://cyberleninka.ru/article/n/optimizatsiyatodaklassifikatsit
tekstovosnovannogmatf-idf-zaschetvvedeniyadopolnitelnyskk o e f f i t si ent ov
hjddw: 29.04.2022) .

TF-IDF. URL: https://ru.wikipedia.org/wikiiTH DF ( HOIsO tBtcOh jdzdw: 2
4. ] wojHAEZsaMEB2 B&OMISd HOdk MOt X [IsCter k
HT J ftosW § Mhd sdzOdzr €& . URL: https:// ntagil
(HOISO BBtOh jddw: 29.04.2022) .

=

W

146



s{df¥?25vrtvdr FAfrdtdwrRr Yt LA ed rifsrs ] RC

dbsorRIVJL L Arrvuimt [AArdsr 1 R[T O RSO OfR

] 5f 590 jrt&d dz20@ ¢ dzj CMOdzH tets 9 2O, O

twWBrn odzHtej 2 1 Odzjt! jodu, OMYdt

Il jLdesme € wjtec j 2 -tg d¥jdgChisQ dzHdiEO=zeCd, y , § t
E-Mail: yekateringpO115@mail.com

O Zs©YM cfkzHOwmise j dedzr A OlsdPdz fac fdls j Is

b dedets s Ohyduw OB tslsj] ftoso jHjdes St s Isjtedatsy  dst
cOCIsjtedmMlsdSd tj OCydd ¢ J o] detsfgOH ¢ D B doNOIz2O f s
OCIkdoadz 2 yj dzipte IysdeiAs\Ejteds 3OL dzO Y J ded W G' L degs@ s o Y @
Ldz) i3 dzls© f jtoj Ctor 9 OdedW HEsdeStedzts?2 d A&, Y J i Gtpléctsd
dzr 2 WOChkttkat | Edefig@dzls 0 ME tstesMmisd thd oy dalg iz dzdh
L dzOy jkdpdd™ Istcjn ©WOHJSCOdzse §Lotsdvwels MHj dzOIs!
dzj 2 stcOdzdL Oydd HkElsjdz oL OddBsHj2MMsadw fp OLIsdo
dsd2 k=6, 32d8A OcOMMmissw dedd 5, 02 (NOk=HGEZVO EiAdidEdfs ¢ fi
Misswdzedd 5, 60 (RO KEHSObBAZGAZO Iz d ydetsdz 6 O M
ddzj Hiso Otizj Az lz@® ¢lz! dz" NO da©O@rBdsdIdr + WW j CIsdo des oL Od
def &5 yd destetsds L O JjHdddylk otej d3j dzd, U Jj{d® fiHelsjs W nidc
fjisi® fsdzkyjdr dL Ctedern ftlsjdydod dts?2 1 dzj
NddzjL O, 1swsdzEyjdedz" § L dz2Oyj dzedv ftsLoeotsdzwe s fmHJ dz
dsdz 3 jdzjL O © G jiisotsds Bj &z sotsds SCtekzy j-desde @Y
BsdtsstMdH OL SISO

Sdzs yj or j.shpdddsaf@zlz Oz dz" §j ostsH jdzd H 4 dzj Slsted
M J cSiga £ I MdzstcsH O, BsdsstMdH OL tslIsO, 1 dzj tc¢
YydsdzodzO f dzslsdesflsd, Ctdif! slsjtodetsj BsHj dzdtetse Od

fde
O dzls
ts W

Il tjoOoSydwa M kyCivsjidsjSd® RS dyfiffdats t&ts e a0 dzd L d3ts ©
cts otMMlsOdeso dzj dzgdwv dBsclzls B tcOiLGDIS Oz jnw W th
fastesHO (¢as). s dr udBdzz| $eGREshdEH" JHiz] j
5 tcOLtkh dlsj dz dzzr OCIsd o deslghs® B3 ¢ figls Wdis I§ Had §

dL BOW! jtcse ®tecOdzdL 3O ftetslsdoe o tocj R dztSdstis
d3j dzels, MHjtey Oh dFeo Inprsj e Zlss dniffds tad §E tsH ©
Moz ded j -He@PesbcHdistcOdz) dzkzt dBsdz] 1 |k dzlz s & ¢ Rdzts |
O, OCldoedz jJ Wstedzs¥ d@syjls tBtcOL O BOIS @FC -
dz" d3 WistedsOd3s OL SISO sl i tc B deBisY fHfH  Bo ¢
roCdzjlkSd [2]. 1T s Ehb@@sa&J@B, wlses? 1
biw®dzhtf stclsdzes?2 yYyjfd ofmlskzf 0 ls o tj OCyde M
Ydbsnites®BO M) dsdssSHdHsE OLslO HEfisOksyd
CbzOodz dgf i3 Wodzv sy f 5d §HE&d qJ MOl ~c Off fstisfh O
i Clsdo dzts?2 dH HIOGAS G o @GP d Gnvivo dda'vilo. Y@y d ¥ s 56 5
Bts dMMmdzj Hise Ols! 1 dzj C Istetsdadz | d3J:OdZde3r d

Yyofmlsdyi?2, dddlsdtelzeh j2 OCIsdeds 2 yj dzlstc f te

[ dzv  ftetseo j Hj dad W QJSMTBBﬂS@d&GﬂZ’BGBr(dBGfSH@zTNOQGer
NO, EkttOQodzjdzdw toj OCyd?2 oL OdBsHREME] Y Ot
dzd W &3d :

O7 + Cyt-Fe** = O,° + CytFée?* (1)
NOP + Cyt-Fe** = NO* + Cyt-F&* (2)
NO + CytFe** = NOP + Cyt-Fe?* (3)

147


mailto:yekaterina.p0115@gmail.com

Il ttOfMmyd sO0n dhYf sdzr L ts9 Odz0 MPUs ts 3tz &) BLftpafeth dz
Data Bank www.rcshorg/pdby) , dZ0 hdsse ] Ctlkttes?2 BF &ZO { sl
sdoeo dzse s yj dzlstc O folblspdy tHds € OdizH diafs'e s jsC tolzy j dad W «
BJ dz¢ sots?2 yoOfmisd.

| sHjdzdtese Odzdj oL O d3tsH j 2 Mfiffotedtsie tsw@ffigi(d p  fiff tous
fOCPRGAs jtechMdd 5.0.2. 1 COyjmbej &BijlssHO tLOMY,
Y d s dz0 dzO i dzts Is dzts indsddesGHRy W i dzq d3g tzgz@zdzO i dzts-s glzts ) Is
tedzy j WABB[WI] . dz¥ Bﬁbd%dLOudd cjtd3jstedd d ©O
fr]IsCDf,'Lpz,(\lO,NO',NO*) dmtf sdz' L wefDI@APDE DL M OC C0OC ¢
WiEdzC ydr o dsdzy Ckdzj sz BRzPezls @ o ez’ § (s degetizs I
ydd Jjets cjtsijlstedd f§tedaBR-SPizd] ¢ v fdzded v B
duj mMéts?2 MtjH Eydls Odzd M aPEM3ts h ¢ R dfldsoHARE
zd &z ZtcOo dztso § M Is! sfMils: wWOMYUJIsO d L OlsteC
Is
d

oGp -3 D
N
x

NGO GEONO

Is
vyissB" Byjdzdlss L WW q’adztsfr]lsJ HjLOSCIsde Oyd
1 Ctsdziis Odzls Iz fr]letc;ls fJtc] dzz OO s szl ki 5 @O
CdemMlsOdzlsz ME stets fjtcosets fstWHECO fJts,
W dtcdgOdOtc S MO [ 5] :
-G

2 P
K, = 40’ Hon ko @)
.M@owya

e
s Y
jc¢
fls
Is d

TOon

G Hhi f 5MistsW dzdzOW IHBRO OB AR L dzj Bj dzgls f jtoj § ter
SteBdlsOdzj 2 HtsdetstcO d O Syiitftfdsimim@Dy 14 degjStdsctafivdzCts | 5 teic
B, keif sfylstsv dmz@UEOM®; 1ls HdBEj cBsEEOd] 8¢ d¥p OFIsd
f4ted desmO, 1.
] HeMlsObyds §tsdds? &jt] &ty ds tyj ddls:
dzzyde L dzOyJ dzd j S KYdpfds QlaEd O frpllstsidasshipldsy f stew H € O:
k:ketO(bre (5)

G Hkiri YyOfmstslsdz 2 W OSCItste f jto]j datsthRue i fzjfs Szl ffp tiztlz® O ) 6§ T
¢ sdzfmils Odzls © ts@sdztsa;fnq’ fop CRchsO@Rd YL ¢ BEBlkztONg
2O, [ ¢dzestedlsdsr wWOMUJISO 9o j dzd ) dg,tcedoEy Wl d d
[6i 8].

l sOBdzdyj 1 ftcjHMlsOoadzjde@ tojL kzdz' IsOIsT d3ts H
MisdXC dodez 3 jdzjL O Mtse dzOMitBE EtcOodzj dzdw ds tej OC

v OB d&zd yO
PSIsdoOydesdzdz’ § R~ OtOCIsjtedMmMlsdsd toj O

] Ot Od3j IS O2 NQ° NO

G 1 12,689 10,227 13,034

R, i 5,02 5,60 5,60

Oot, L 1,039 1,129 1,085

pG, 1] 0,467 0,207 0,695

Hpa, 0,012 0,002 0,009

Ket, C* 3,07A0 1,57A0 2,440

k, M4 6, 32A1 6, 96 A 4, 45A

RMAGBHY dL 1§ tsdzz B daligs F dztd | fgoe judp@ds® o' o SR - 5 |
stesdz® fesdmMotsHdl s odzjhdzj Mt j edesBlz g 5 Odzd L
Wj deder o L dzOUj-ded Bls {36 Qs s @, { tsdaj tdaydidd dEd ¢ lspd o
fsdzdzs? { dzj e dd mtlf SEOC Ockz®y BYddilses § jto) desidm &
SCMEGHND dHjls o ddzojelsdese Odedets? ©B &ZOMIsd [ Ofs
Bide' "j 5 dsHEds, Yjidk lsjdydod f§jtjdsnho.

148


http://www.rcsb.org/pdb/

Uddz0 Isjf dzsosets {WW iSO §jtej desMO Mikh jMlse j dadat
C sdzfyls Odzlef FMCiMagEEEnO. 1 Odzd ydj H 1 Hobdzdds jndizwdzd ofts:
BdlsOd" S Hd&v MikfjtsSMdHO d SCMESOL OddHO Hj dzO |
UdoOjls Ld&Oujdedj kjfdsoscts {WWjClkO § ] desMmO.

O dzOdzd L dtelzw ydfmdzj dzdz" § L dzOyd ded Vv da0 fifjsty [H@dEse t
ptsH & ktd, Tyt dzjNstzOcks tetzd | COWY G Olizd o dats ¢
MoCIlsdodzr d3 yj destetsds L O jHddzdylz otej d3j dad, Ud B
L 2O ded v &5 S sdzils OdalsT S stots hdgEy dz tofi B i @KCm)s & 1glt
f®CdujmMSd wOodts? Mmsjfjdd HjLOSkdoadlze sMw o
sCtelzy jddd Mdlstsn tetsd3O

10 thmdtseOdedd tojL kzdz sOlsss Cdif! s lsj tcdesE s
slstsds, ylsts dodz NjdzjLO o ¢ jdcotd Sty §dE@H Y
COdzt dzf = B d 56 Qo4dO,rn drtO fdzid Yo sMils Odzts o dzj s 2 W tsto

IdeddsceO dui MSd2 Mfdmss

1. BarjaG.Mitochondrialoxygenradicalgeneratiorandleak: sitesof productionin states
4 and 3, organ specificity, and relation to aging Exmdjevity // J. Bioenergetics and Biomem
branesl999. V. 31. P. 34366.

2. MYy s9, d. 1. Il dsdatsedyd Ms Ow  totsdz dz2d Is te t
b1. {Mdftse, 1. 1. J1Bdmi St ik/ 42000/.j8d 1BH &
292.

3. Perdew, J. P. Geralized Gradient Approximation Made Simple / J. P. Perdew,
K. Burke, M. Ernzerhof // Phys. Relettersi 1996.7 Vol. 77.1 P. 3865.

4. Weigend, F. Balanced Basis Sets of Split Valence, Triple Zeta Valence and Quadruple
Zeta Valence Quality for H to Rn: d3ign and Assessment of Accuracy / F. Weigend,
R. Ahlrichs // Phys. Chem. Chem. Phy2005.7 Vol. 7.7 P. 3297.

5. Marcus R. A., Sutin N. Electron transfers in chemistry and biolodg)985.7 Vol.
811(3).1 P. 265 322.

6. Eberson L. The Marcus theory ofeetron transfer, a sorting device for toxic com-
pounds // Advances in Free Radical Biology & Medicin&985.1 Vol. 1(1).7 P. 19 90.

7. Rosso, K. M. Outesphere electron transfer kinetics of metal ion oxidation by molec-
ular oxygen / K. M. Rosso, J. J. Myan // Geochimica et Cosmochimica Adta2002.1 Vol.
66(24).1 P. 42234233.

8. Cave, R. J. Calculation of electronic coupling matrix elements for ground and excited
state electron transfer reactions: Comparison of the generalized MuHiksh and block idgo-
nalization methods / R. J. Cave, M. D. Newton // The Journal of Chemical PhHy4i897.1
Vol. 106(22).i P. 92139226.

149



Iy ffrvfeovr 1 [écs [tupsiRt Iy z 1y RM{ YO g ¢4
I [ cEPLAN PROPANELR RM Rl U[ /T OK®REr [lL ¢

t EHOCB o¢dlsjd3 96 dz Joduy
E-mail: ipadn66@gmail.com

1R (WddzdOdz) vtav, ©A 1dyded?2 uvOGC

b dzdzts s Oy de.OBtslsj ftoj HMIsOo dzj des dMMdzj H 59 Odzd
odzgjhdzedr BKOBBISSES HA&ZY EPLAN Pro Panel, i 51
1 (Msstetsdzdzd &3 tsB OB SIsyYd s Od3d H Odzdz” - .

sdzt yjor" j EM&MAP). vl t, odzgj P dzvw BttOBISE O,

EPLANT dMisj &30 OolstsdBZOIsdyd MEtsets ddzy 4 dzj tedzsc ts
dqdzy j dzdtcd dzc ©, OolstsB@BOIsdL Oydd d d3j - Oltesdzd g =
MisOHdwY R ©OLBOBEISd, dOyddow s ftejHo Otedlsj dz
HS tOL d&3d " j dzd v 5B =iEOdrGsoQddy Wn  dic QfBIAIS. t5

[ dzv teOMmh dqtoj dedv WERS ydqsdzOdz0 © EPLAN ftojH
BtslstsC: orctelL €O HOdzdeHE Wdzd -G este BOESISAOG d O cfiptz |
lted dOMmMbbtes?2¢] MAajd 1 CMyftstelsO tmizh jMise dzvw j Is !
1Iss @Bselkzls B'ls! Moats2Mlsoa® dqLHJjdd2, WEdSydd,
ZOds (1B df).mr otsH HOdzdz' = oL By sz o. tWisttc.BOs B ts dz
ZOMmMstetsdls' L OfkME dzgj sBrtsHdBsEts ftoddztsy j dedw s
1] dsydls ftesdLotsHdIs! dz6 Bzt dzj sBrtSHdd3z®¥ B GC

CepeucHele nporpammel | Cnpaeka

OTyeTel » 1 = rl [
JaHHBIE M3rOTOBNEHNA 3
BHewHan cbpaboTka ceoicTe & JKCNOPTUPOEATE ABHHBIE..,
ApToMaTHIMpOBaHHaA obpaboTka... MMnopTpoEaTE JaHHBIE...
Mfuneure ~ Frsusieusn 2nu I T
m Hactpoikun: Brewnan obpaboTra *
Cxema: EIP ~ B G| 3| s
Onucanune:
Tun obbekTa: Pazmewenne nzgenna (30)

Tun daiina: TekcT, pasgeneHHbIi Tabynatopamm £

Llenesoi daiin: | C\e-positions\eplan_positions.txt |

| MapameTpel... |

{ g OfsEs2¢ 0O { CMY st HOddz -
150


mailto:ipadnt66@gmail.com

lteddjte o' osHO HOMM & & Nyl H§sBdpdd, 7 dffiStod
tod )

hi A1383  Al1382  A1381 M20194 1,ru_RU P208458
OnpeneneHue dyHKUMK loynna dyHkuuin KaTeropua dyHKUMM Wsgenue: O6oznavenne 2 [1] (R) ru_RU MozuuuA nereHms
186/55897 1 2 15088 lkad Hanonenoi NSYSM1216302d (1268x1800%308) Schneider Electric 1
186/55962 1 3 15168 MNaHens MoHTaxHaA 7
173/55861 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55862 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55863 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55864 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55865 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55866 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55867 1 1 15181  Kopo6 nepdopupoeansuid RLE 48x60 ©1167RL DKC 173
173/55868 1 1 15181 Kopob nepdopuposBaHHuin RLE 48x68 81187RL DKC 173
173/55869 1 1 15181 Kopob nepdopuposBaHHuin RLE 48x68 81187RL DKC 173
173/55878 1 1 15181 Kopob nepdopuposBaHHuin RLE 48x68 81187RL DKC 173
178/55887 2 2 15182  DIN-pedka 35x7,5 02148 (2000 mm) DKC 171
188/55941 1 1 8 PoseTka PApl@-3-0N (MRD1E-16) IEK 158

tdBlted @it + CMYolsO dat 5whEBRHfiddzdse dL HJ dzd

[ dzv Btsdzj j Bf Mstctsets ©" atsHO HOdgdz" » (dzaj Yd
Mrdd 1 CMfstels®) ftoj HZOGOjIsmw MtsL HO9 Ols! tsls H
OdsacdIsdz + S My stelsO. [ dzv 1 stsé s © Epdnap dzéts sfudasi - o
RZOtctfdzj Btsdz! hdj o f sdzdzw jJ d3" § f tetsc tc OBAFERLAN, ¢ O
Wi COn f tetsc te@d3dftfiteftd BaSickkgty [ dzd fmkh jmMlsekzsls o ¢
W02 dztse , fysiofjtEpids) HintsH j oy Oh R S tSH  tots Gsif @zdpudyy™ .

C
(to
]l EPLANt Isd fmyJ dzOtcdd B ONAPE sfisisStcd dzls if st p Bfddr j Is
9 0Ols! 1 Istsls CtH ftsecteORRA , SHRZOSCE HoEZY 1 IstsE s
EPLANAPI. uw ddzlsOS Mg OCzsHzO g d zO~ MBtslse jIsMmise Izt
9 Oded W , O oftsls CtsdeStejlsder § dMmY sdzdzw j " § ¢ sd3OdzH
dzd ts ISEPEAN API.

ANzdz¢ ydw Decl areAction fssLosdwjls MtsL HOIs!
ANzdz2Cydd tHted 1 Istud3ttPisPidn GBdso Ovolsidg M dzj 2 tBtcOBBISE
Bz W O2 &k, or Btste Mmnaj o 1 CMf stcls O, orBtste L Of
dzj 5B~ tSHJ BBts s fsmdzi HE® isBdcOB B E H PO df tss € OO 3
or ff sdzdzj dzd W u’tSLatsdz 4 s oFo0Qjlshylxief . i RFBASjHAAR jm (St
My tslsO HOMd ~ 5 L OHOddZ d3 POCORI SOd3 f toj H MI

Slpublic class RegisterScriptMenu

{
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Annotation

Currently, the task of setfriving cars is can be solved in different approaches. Some of
them involve classical machine learning approaches such as canny estgmmieand Hough
transform. The others are tend to solve this task as a robotics one preferring to use different sel
sor to gather information around the car. The third ones introduce different neural networks to
detect different objects on the road to make system to react properly to tackle this task as an
object detection one. However, there is still no such research to tackle this problem as a vide:
classification one. The study aims to describe the process of data collection in the application o
the task of action recognition in salfiving cars, namely the description of the properties of the
dataset building the robot, the description of the field for data collection and an example of the
field itself. A RaspberryPi single board computer is usedhe base computer. Also the L298n
driver is used to control the motors. The main acquisition device is a Logytech camera.

Data and methodology

This chapter describes the steps for conducting research airigelf cars as an action
recognition prokl#m. The main goal of this thesis is to investigate thedsaling cars problem
from the side of action recognition. The chapter contains a description of the necessary data, ho
to obtain it and the research methodology.

Data mining goal

There are seval main questions to answer when collecting data:
What characteristics should the data have?

What will be the source of this data?

What limits should the data fit into?

What is the required amount of data for the study?

O¢ O« O¢ O«

It is common to have the followirfgr machine learning tasks:

A training dataset to be used for direct training.

Validation dataset to be used to calibrate the learning process.

Test dataset, which will be used directly to evaluate the quality of the training.

O¢ O¢ O«

Since the goal of the studs the task of action recognition, the data will contain several
classes, such as: Straight, Turn Right, Turn Left, Stop. Also an important characteristic of the
data should be their temporal dependence. The data should be collected directly frortthe rob
that will perform the ride.

Robot architecture

A RaspberryPi singkboard computer was used as the base computer. The robot consists
of two main modules, a module for motor operation and a camera module for data acquisition. A
schematic representatiof the robot is shown in Figure 2.

The Raspberry Pi is an inexpensive, small and portable computer board. It can be used t
connect to a computer monitor, keyboard, mouse, etc.
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Figurel. Single board computer RaspberryPi

The Raspberry Pi has buih software such as Scratch, which allows users to program
and create animations, games or interesting videos. In addition, programmers can develop scrip
or programs in Python, which is the main language of the Raspbian operating system.

» Camera

Rpi

MotorA

Motor driver

4

MotorB

)
Figure2. Schenatic representation of the robot

The computer sends commands to the motors through the L298n motor driver. The
L298N motor driver is used for multifunction control of DC motors. The dubliblige circuitry
of the module allows one bipolar stepper mototwm brushed DC motors to be connected at the
same time. It is possible to change the speed and direction of the motors. The control is done &
sending the appropriate signals to the command inputs, made in the form of pin contacts. Th
camera from the anufacturer Logycom is used as anbward camera.

An example of a field with size A0 is shown in the figure below (Figure 3).

Figure3. Example of a field for a robot
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A robot field was also printed to collect data. The field had to meet the follqwamgr-

ties:

0 The width of the road line should be comparable to the width of the robot, the ro-
bot is about 15 cm wide.;

0 The field must contain at least one turn. A turn can be used as a right turn or as a
left turn;

0 There should be a horizontal line (paerdeular to the road line) on the field to

indicate that the robot has stopped;

As a result, the robot was built and field prepared. In the future work | am going to col-
lect data itself and try different approaches to measure performance of the sevarndset
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