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USING CNN TO DETECT AND CLASSIFY
BRAIN TUMOR IN MRIS

Aji Salman
11th Grade, National Centre for the Distinguished,
Lattakia, Syria
Scientific adviser: Tishreen University, Professor in the Department of
Communication and Electronics Engineering, PhD
Mothanna Alkubeily

In this research, a model that can detect and then categorize brain tumor using
Convolutional Neural Network is built. The input of the network is the Magnetic
Resonance Image and the output is one of these four classes (no tumor, meningioma
tumor, glioma tumor, pituitary tumor).

Deep learning methods are becoming widely used throughout the last decade. The
earliest Al in radiology research dates back to 1990s which was dedicated to detect
breast cancer. After that, huge efforts were done to improve these techniques. This
paper aims at building a model whose purpose is to detect and classify brain tumors
using MRIs without taking a biopsy.

Python language is used for writing codes due to its flexibility and ability to process
Images. Google Colaboratory is utilized as a working environment. As for the
imported libraries, OS is used to create directories, Matplotlib to plot graphs to
display the progress of the network, CVV2 to process images in real time and Keras
from TenserFlow to get an EfficienNet model. Since the code deals with images,
CNN is chosen as a neural network and because accuracy is critical in such models,
EfficienNetB1 model is used due to its large number of parameters and layers (6.5
million parameters and 342 layers are used to build this model) and its efficiency in
classifying approaches. To satisfy the goal of this model the top layer of
EfficientNetB1 is not included, instead three layers are chosen to represent the
output layer, which are as follows: Global Average Pooling 2D layer, a Dropout
layer with a drop out ratio of 0.5 to solve the problem of overfitting which occurs
when the dataset is relatively small and a Dense layer with 4 neurons each
corresponds to one of the four classes mentioned earlier. Softmax is used as an
activation function.

As to the dataset, a total of 3094 images are used to train the neural network (862
meningioma tumor, 865 glioma tumor, 851 pituitary tumor, 480 no tumor), 20% of
them are chosen to represent the validation data. As regards to image processing, a
code was written to resize and crop the MRIs and since the dataset is considered
relatively small, data augmentation is performed using ImageDataGenerator
function to enlarge the dataset. The number of batches is set to 32. The number of
epochs is chosen to be 7. Concerning optimization, Adam optimizer is used with a
learning rate of 10-4.



As for testing the model, 216 MRIs are used to evaluate the accuracy. This model
has achieved a testing accuracy of 95%, validation accuracy of 96.63% and loss
value of 0.0936. The results of the model without changing the top layer of
EfficientNetB1 are 94% for accuracy, 95.05% for validation accuracy and 1.24 for
loss value which implies that the layers suggested by this paper and the way the
Images are processed enhanced the performance of the used neural network model.
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[2] Irmak E. Multi-Classification of Brain Tumor MRI Images Using Deep
Convolutional Neural Network with Fully Optimized Framework.// Iranian Journal
of Science and Technology, Transactions of Electric Engineering, 2021, volume45,
p. 1015-1036.

[3] Yamashita R., Nishio M., KinhGian Do R., Togashi K. Convolutional neural
networks:an overview and application in radiology //Insights into Imaging, 2018,
volume 9, p. 611-629.



COMPARATIVE STUDY OF LSTM AND SARIMAX
MODELS FOR PREDICTING MOEX STOCK PRICE

Omran Yaseen Ali, Modar Yasser Ibrahim
11th Grade, National Centre for the Distinguished,
Lattakia, Syria
Scientific adviser: Tishreen University, Professor in the Department of
Communication and Electronics Engineering, PhD
Mothanna Alkubeily

At the present time, stock market starts to become one of the major fields that
attracts investors, that what makes stock market prediction becomes more required.
The problem is that financial time series prediction is known to be a notoriously
difficult task due to the general accepted, semi-strong form of market efficiency and
the high level of noise in the data.

This paper focuses on providing an analytical study of some modern methods that
are used in stock market prediction and make a comparison of a Machine learning
model (LSTM - Long Short-Term Memory) and a statistical analysis model
(SARIMAX - Seasonal Autoregressive Integrated Moving Average Exogenous).
This study aims to find the most effective predictive model for MOEX stock price
between LSTM and SARIMAX, that has fewer errors and higher prediction
accuracy. Anaconda 4.11.0, Jupyter notebook 6.4.6 and Python 3.9.7 were used to
build the models.

The LSTM model is composed of a sequential input layer followed by 2 LSTM
layers each consists of 50 neurons, a dense layer contains 25 neurons and finally a
dense output layer with one neuron. The SARIMAX model parameters were chosen
based on The Akaike's information criterion (AIC). The best values for SARIMAX
are (0,1,1) x (0,1,1,12). The MOEX data was taken from Yahoo finance, and it
covered the period from 15 February 2013 to 25 February 2022.Time series data
was split into two sets so that 80% of the data was used for training and the
remaining 20% of the data was used for testing the accuracy of models.

Both models' structures were discussed, and the data was fed into each model after
pre-processing step. Models’ results were plotted and evaluated using different
error evaluation methods (MSE — RMSE — MAPE — R?-score). As a result of the
comparison, both models produced accurate predictions of the stock price, but
LSTM model showed better performance and higher accuracy in predicting MOEX
stock price. Finally, a suggestion was given to improve LSTM model performance
in predicting MOEX stock price.

References

[1] ObthongM.A Survey on Machine Learning for Stock Price Prediction.//
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PORTFOLIO ALLOCATION IN THE STOCK
EXCHANGE OF THAILAND UNDER
THE MEAN-VARIANCE CRITERIA

Jirawat Naksenathanasit, Pokai Pokasup, Attakitt Savanachai
11th Grade, Mahidol Wittayanusorn School,
Nakhon Pathom, Thailand
Scientific advisers: Ph.D., Mahidol Wittayanusorn School, Mathematics Teacher
SittichokeSom-am,
Ph.D., Department of Mathematics, Faculty of Science, Kasetsart University,
Lecturer Udomsak Rakwongwan

Investors expect to acquire the highest profit possible, yet there is always a
considerable probability of losses occurring relative to the expected return on any
investment. As such, our project aims to develop a Python program to determine the
minimum-risk portfolio whose return is no less than the given desired return using
the historical data available from the Stock Exchange of Thailand (SET).
Furthermore, we examine the changes occurring to the corresponding portfolio
when altering parameters or adding investment constraints.

In 1952, Harry Markowitz posited that an optimal portfolio is any portfolio solving
the quadratic program that minimizes the covariance of rates of assets’ returns while
keeping the expected value of rates of return no less than the baseline rate of return
an investor wants. In this research, we first retrieved the Thai stock price data from
‘efinStockPickUp,’ an official site containing Thai stocks’ historical data.

Then, we developed a Python program and utilized the module CVXPY, an open-
source Python-embedded module specifically designed to solve convex optimization
problems. After that, we evaluated the fractions of the total funds an investor should
invest in each selected stock and the variance of returns using the mean-variance
criterion mentioned above. Next, we repeated the procedures when varying the
parameters (the number of selected stocks or the desired return) or adding the
investment conditions (trading without short selling or trading with a limited
proportion of the capital in each stock). Finally, we compared the optimal
portfolios’ variance of returns from each case.

From our numerical studies where variance is viewed as risk, if the number of
tradable stocks increases given the same desired return, we will be able to determine
an ideal portfolio with lower risk. In addition, at a certain number, increasing the
number of assets affects the risk reduction negligibly. In the other case, the risk
associated with the optimal portfolio grows exponentially as the desired return
Increases. Moreover, the more trading constraints an agent has, the higher the risk
he is exposed to.
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WEB APPLICATION FOR
LEUKEMIA TYPE CLASSIFICATION
USING CNN MACHINE LEARNING MODEL

Kraiwish Kaiyawong, Nathan Juirnarongrit, Pasin Pornsiwakul
11th Grade, Mahidol Wittayanusorn School,
Nakhon Pathom, Thailand
Scientific advisers: Mahidol Wittayanusorn School, Teacher, MEng
Tossaporn Saengja,
Faculty of Medicine Siriraj Hospital, Medical Doctor, MD
Piyalitt Ittichaiwong

Nowadays, the number of leukemia patients in Thailand is increasing rapidly.
According to the Age-standardized Rate (ASR) of Thailand, the ratio of male is 3.9:
100,000 and female is 3.2: 100,000. In addition, the leukemia data of Thailand from
WHO Cancer Country Profile 2020 is 9th place while compared with other cancers.

At present, both artificial intelligence (Al) and machine learning is being widely
used in the medical field due to their simplicity and efficiency. Common
applications include patient diagnosis, end-to-end drug discovery and development,
improvement on  physician-patient communication, medical documents
transcription, and remote patient treatment [1]. We are interested in patient
diagnosis because the diagnosis process for some diseases is time-consuming and
exhausting for doctors, thus Al and machine learning can help automate diagnosis
and save time for doctors.

We created a web application to detect and classify leukemia cells in the images of
blood smear sample. After the users upload a single blood smear image into the
database, the application will be redirected into another web page, with a returned
image. It is labeled with the bounding box of the detected white blood cell(s) and
the classification type, which are the 12 general types of leukemia cells: atypical
lymphocyte, Band Neutrophil, Basophil, Blast, Eosinophil, Lymphocyte,
Metamyelocyte, Monocyte, Myelocyte, NRC (Neo red cell), Promyelocyte, and
Segmented neutrophil. The CNN model used on the website is YOLOv5s model. It
Is trained and validated with our dataset of 3,392 images retrieved from
SirirajPiyamaharajkarun Hospital. The final model has the precision of 80.4%, the
recall of 79.2%, and the mean average precision over 0.5 thresholds of 83.2% and f1
score of 0.797.
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[2] Zhu X., Lyu S., Wang X., Zhao Q. Proceedings of the IEEE/CVF International
Conference on Computer Vision // 2021, p.2778-2788.
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PA3ZPABOTKA MOBHUJIBHOI'O ITPUJIOKEHUSA
“FLAWTRACK?” IJIAA BAKPEIIVIEHUSA 1
YBEJAOMJIEHHUS O COUUAJIBHBIX ITPOBJIEMAX
I'OPOJ10B KAZAXCTAHA

AOkenoBa Auna KanaroBna, Caisiaykan Illaxnazap PunartyJibl
10 kaacc, Hazapbaes HnmennexmyanvHas wkoia XumMuko-ouoi0euteckoeo
HanpaeieHus,

r. [TaBnogap, Kazaxcran
Hayunsrii pykoBogurens: HUI XBbH r. [1aBnogap, yunurenp-3kcrept
uH(OpPMATUKU, MAarUCTp ecTecTBeHHBIX Hayk [1I'Y um. TopaiirsipoBa
AliHaryns AMaHrenbanHoBHA EpMekoBa

DKoJioruyeckoe 0aronojiyune IUIaHEThl, TOCYJIapCTBa, pPErHMoOHAa — OJIMH U3
BAKHEUIIINX noKazareyneu XKU3HE0OeCTIeUeHU S UUBUJIN3ALAU 51 ee
TeppuToprasibHbiXx Tpynm. Ceronns B ropoaax Kazaxcrana B cuily HU3KOU
COIIMAJIbHON OTBETCTBEHHOCTH HEKOTOPBIX T'PaXKJaH U OrPaHUYEHHOI'O KOJIMYECTBA
JIBOPHUKOB, IIMPOKO pacHpocTpaHeHa IpoljieMa BbIOpoca TBEPABIX OBITOBBIX
o1x0710B (TBO) B HEMOJIOKEHHBIX MECTaX.

Exeronno B Kazaxcrane o0pasyercs 5-6 MuuinoHoB ToHH ThO,npu 3TOM TOJBKO
80% OTXOHAOB HAaXOAATCA HA CAHKIIMOHWPOBAHHBIX MoiuroHax [1].B Ommwxkaitmime
roibl CleAyeT OXHUAaTh YyBEIWYCHUs 00pa3oBaHHBIX TbOwu3-3a yBenuueHUs
aCCOPTUMEHTA IIPOJOBOJILCTBEHHBIX M HEMPOJOBOJILCTBEHHBIX TOBApPOB, BHUJOB
YIIAKOBKH JIJI1 HUX, POCTA YPOBHS KWU3HU HACEJICHUS.

Hpyras aktyanbHas mpoOiema, BIMSIONIas Ha KayecTBO JXKM3HU B TOpoOje —
JopokHbIe siMbl. HecmoTps Ha To, uTo 3a mocinennue 10 et rocyaapcTBoM Oblia
ciaenana Oonpinas paboTra B yAydllleHUM HMHGPACTPYKTYPHOTO  Pa3BUTHS
KazaxcTtana, Ka4eCTBO BBIITOJTHEHUS JOPOT BBI3BIBACT HEJOBOJIBCTBO CPEIH JKUTEIICH

[2].
Heﬂb JAHHOTI'O ITPOCKTA — CO3AaHUC IIPUITOKCHHA, C TIOMOIIBIO KOTOpOﬁ HaCCJICHUC
CMOXXET YBEAOMIIATh aIMUHUCTPALIMIO U BOJIOHTEPOB O COCTOSAHUUN paﬁOHOB ropoaa.

[Ipoexkt sBHseTCs TEPBBIM  COLMAIBHBIM  MOOWIBHBIM  TMPHUJIOKEHUEM €
ucnoas3oBanueM Geocoding API ot Google na miargopme Flutter B Kazaxcrane. C
MTOMOIIBIO MTPUJIOKEHUSI MOXKHO YBUIETh KOOPAUHATHI U hoTorpaduu 3arpsi3HEHMS,
JOPOKHOW SIMBl WJIM JIFOOOW Jpyroil mpoOJieMbl, YTO TIOMOXET CBOECBPEMEHHO
MOBBIIIATh OCBEAOMIICHHOCTh BJIacTe W obecneunBaTh 3PPEKTHBHYIO padoTy
BOJIOHTEPCKUX OPTaHU3ALINAMN.

3a1auu UCCIEeI0BAHUA:

1. uccnenoBarh W Ki1accUPUIMPOBATh (PAKTOPHI, BIMSIONINE HA YPOBEHb
KoM(pOopTa TOPOACKOMN Cpebl;
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2. IPOBECTH OIpOC kuTenei 7 ropogos KazaxcraHa u CpaBHUTH pe3yJIbTaThl
C TaHHBIMH O(UIHATBHBIX UCTOYHUKOB,

3. uccireI0BaTh PHIHOK MOOMJIBHBIX MPUIIOKCHHH, CBSI3aHHBIX C YKOJIOTHEH;
4. pa3paboTaTh MPUIIOKEHNUE;

5. IPOTECTUPOBATH MPUIIOKEHNE HA IKCIIEPUMEHTAIIBHOU TPYIIIE.

Chnucok HCNnoJib30BaAHHBIX HCTOYHHKOB

[1] Finprom[Dnexrponnsiii pecype] — URL: http://finprom.kz/ru/article/kazhdyj-
kazahstanec-ezhednevno-proizvodit-pochti-polkilogramma-musora-tolko-na-
oficialnyh-svalkah-strany-nakopleno-pochti-47-millionov-tonn-othodov(aara
oOpamienus 20.03.2022)

[2] 24Xabap [DneKTpOHHBIH pecypc] — URL:
https://24.kz/ru/news/social/item/375917-avtovladeltsy-zhaluyutsya-na-plokhoe-
sostoyanie-dorog-v-aktobe(mara oOparmmenus 25.03.2022)
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PA3ZPABOTKA CUCTEMbI MOJIEJINPOBAHUA U
PEJAKTUPOBAHUSA OKPYKEHUA
B ITPOCTPAHCTBE

AxmartoB Koncrantun Osnerosuy, bopoayann ®@éxop Buranbesuy,
Amutpues UBaun /ImurpueBud, Abaxkonos Hukomaai Biaagumuposuy,
JlanoBas Ausiekcanapa IOpbeBHa, JIbBoBa /Inana BiuagnciaaBoBHa,
MouoctoB Makcum Uropesud, CmupHoB Januuna Cepreesuy,
Conuna Eiqm3asera Uropesna, Yiasmesa Jlapbs BaaauciaBosHa,
YcuxkoB Anapei ApremoBu4, Uyrynos Anapei Biagumuposuy,
Ilemaxkuna EnusaBera KoHcTaHTHHOBHA,

9- 11 kaaccwl, 'BOY «Cankm-Ilemep6ypackuii 2y6epHamopckuil pusuko-
mamemamuveckuti auyeti Ne30,

r. Cankr-IletepOypr, Poccus
HayuHblil pyKOBOIUTENB: yUUTEIh HHOPMATHKH, 3aM. qupekTopa o I'T 'bOY
«Cankr-IlerepOyprckuii ryoepHaTopckuid pusnko-mMareMarnyeckuii muuein Ne30
lNanuackuit Buranuii AekcanapoBuy

B coBpemeHHOM Mupe CyllecTBYeT MpoOjieMa IJIAaHUPOBAHUS M OpraHu3aluu
OKpykeHusl s 3¢ GdEeKTUBHOrO padouyero mporecca M otabixa. Llempro mpoekra
ABIIACTCS pellieHne TMOJOOHBIX MPOOJieM, B YaCTHOCTH CO3JlaHWE WHTEphepa s
kBaptup. llepenm aBropamm cTosima 3ajmada co3laHus Haubosiee THUOKOM W
MPAKTUYHOM CUCTEMBI JIJI UCTIOJIb30BAHUS.

OnHOM W3 BaAXXHEHMIIMX YacTE€W NPOEKTa SBISACTCS PEANMCTHUYHAS BU3yAIM3allMs
TpeXMepHbIX clieH. [ 3Toro Oblla co3aHa CMCTEMa XPaHEHHs] U M300paKeHUs
mozenen. /st BbiBoga ObIJI0 paCCMOTPEHO MHOXECTBO COBPEMEHHBIX IpayUueCKUX
oubmmorek, W ObLT1 BeIOpan DirectX 12[1], Tak kak OHa sBIseTCS HanOoJce
COBPEMEHHOM W Y3KO HacTpamBaeMoW moj JoOble 3amgauu. PaspaboraHHas
aApXUTEKTypa KOHBEWEpa BBIBOJA CIIEUAIIBHO CIPOCKTUPOBAHA I ONTUMM3ALUU
rpaduyeckoi COCTaBIISIONIEH.

Jlns B3auMozeicTBUS ¢ mporpammoit BeiOpaHa miardgopma Windows. beuta co3nana
CUCTEMa YIpPAaBJICHUS BHYTPEHHUMH OOBEKTAaMH C TIOMOIIBIO HMHTEpdeiica
WInAPI[2]. Kaxnaelii  OTACHbHBIA  MOAYIb  MOJJIEPKHMBACT CBOH  Habop
WHCTPYMCHTOB, COOpaHHBIX B OTACIHLHOM OKHE. Take MOIJICPKUBACTCS MPOCMOTP
¢ 3 deKkToM MpUCyTCTBUSA C UCTONIb30oBaHHeM TexHoornn VR.

[IpoekT sBIsETCS COBOKYIMHOCTBHIO TMOACUCTEM JJIi M3MEHEHUs pabouuX JTaHHBIX.
[IpenocraBnsgercss BO3MOXKHOCTh JO0OaBIATH U PEAAKTUPOBATH MOJEIU U
JOTIOJTHUTEINIbHBIE OOBEKThI OKPYXKEHHUS, CO3/1aBaTh IUIAHBI MOMEIIEHUM, a TaKkKe
COXPAHSTh M 3arpy’kath (HalJIbl C PE3yabTaTOM.

B xome paborbl Hajm mpoekToM OblIa pa3paboTaHa cucTema Uil CO3JaHHS U
BU3yaJIM3alliU OKpYXKeHUs1. Takke ObLIIM CIIPOEKTUPOBAHBI KOHBEHEP ONTUMAIHHOTO
BBIBOZIA U OTJIOKEHHOTO OcCBelieHus[3,4], KoTopble MO3BOJSIOT CACNIaTh BBIBOJI Ha
9KpaH OBICTPBHIM U PEATTMCTUYHBIM.
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CHucoK HCNO0JIb30BAHHBIX HCTOYHHKOB

[1] Luna F. Introduction to 3D Game Programming with DirectX 12. // Jones &
Bartlett Publishers, 2016.

[2] PymsauieB I1. A3Oyka mporpammupoBanus Win 32 API. // Topsidas nuHus —
Tenexom, 2004.

[3] Eisemann E., Schwarz M., Assarsson U., Wimmer M. Real-Time Shadows. //A
K Peters/CRC Press, 2012.

[4] Hughe J, van Dam A., McGuire M., Sklar D., Foley J., Feiner S., Akeley K.
Computer Graphics: Principles and Practice. // Addison-Wesley Professional, 2014.

16



BCE HA BOPT! HO KAK KE BAC PACCAJIUTDH?

bakyuaeBa Codbsa AnexceeBna, CnuBakoBckuii I'y1ed6 Eroposuy,
Hoii Aenuc CepreeBuu
10 knaacc, Cneyuaauszupo8aHHbIll y4ebHO-Hay4Hbll yeHmp (pakyrbmem) —
wkoaa-uHmepHam umeHu A.H. Koamozoposa MI'Y umenu M.B. /lomoHocosa,
. MockBa, Poccus
HayuHb1if pyKOBOAUTENB: CTApIINil penogaBaTenb Kapeapsl HHOOPMATUKH
CYHL MI'Y Bnagumup BragumupoBud Y caTiok

Hama paGora mocssiieHa U3y4EHHUIO Pa3HbIX CIIOCOOOB IMOCAAKH JIIOJEH B CallOH
camoniera. Paccmorpeno 10 pa3nMuHBIX METOAOB MOCAAKH B Y3KO(DIO3EISHKHBIMN
camoJieT (MMEIOUIUI TOJIBKO OJMH MPOXOA), AN KaXJ0ro M3 KOTOPBIX CO37aHa
areHTHas MOJEJb KJIETOYHOI'O THUIIA, ITO3BOJIAIOIIAs AHAIIM3UPOBATH CPEIHEE BPEMs
[IOCAaKU BCEX JIIOACH Ha CBOM MecTa. TakKe pacCMOTpEH cilyd4all HENOJHON
3arpy3Ku caMoJieTa U JPYTrUX JaHHBIX, KOTOPBIE MOTYT MEHATHCS IPU MIEPEXOJE OT
abCTpakTHOrO NPEJCTaBICHUS B pEaJIbHYIO JXKU3Hb. Jlajgee NpoBeleH aHaIu3
ITOJIYYEHHBIX JTAaHHBIX, B MIPOLIECCE YErO PACCMATPUBAIOCH TPUMEHUMOCTD KaXKI0TO
13 METOAOB B PEajbHbIX yCHoBUAX. [lomydeH onTuManbHBI METOJ, KOTOPBIM IO
HallleMy MHEHHUIO CTOUT NPUMEHSATH IIPU MTOCATKE.

Taxxe co3gaHa yHHMBEpcajgbHash MOJEINb, OIMCBHIBAIOIIAS CaMOJIETBI C JIFOOBIM
KOJIMYECTBOM IIPOXOJOB, KOTOpas AAaeT MNPEACTABICHUE B IEPBYIO OYEPEIb O
camoJieTax ¢ ABYMs Mpoxoaamu U camoiietax Buaa FlyingWing, XoTe Ha nepBbIid
B3Il €r0 M CIOXHO NPEACTaBUTh B TPAKIAHCKHUX a3ponoprax. OnucaHsl
JOMYUIEHUs, HCMOJb3yEMbIE B IporpamMme, M IPOAHAIU3UPOBAHO BIIMSHUE
MPOLIEHTA JIteH, He COOII0AAIOINX MpaBUjia, Ha UTOTOBBINA BEIOOP METOIA.

KitoueBbie cnoBa: mocaaka B caMo€T, 3(pPeKTUBHBIC CIIOCOOBI TTOCAIKH/BBICA/IKH,
MOIeIUPOBaHUE TIpoliecca mocaaku/Boicanaku, meroa llteddena

Cnucok UcnoJibLb30BAHHBIX HCTOYHHKOB

[1]O6Ccyx1eHre TPUHIIMIIOB MOCaI0K Ha OOPT camoJieTa [DJIeKTPOHHBIN pecypc]| —
URL.: https://travelask.ru/questions/13233-po-kakomu-printsipu-proishodit-
posadka-na-bort-samolyota (1ara oopamenus 22.03.2022)

[2] The Better Boarding Method Airlines Won't Use[Dnexrponnsriipecypc] — URL:
https://www.youtube.com/watch?v=0AHbLRjFOvo (naTaobpamenus 22.03.2022)
[3] SveinungErland, JevgenijsKaupuzs, Vidar Frette, Rami Pugatch,
EitanBachmat«Lorentzian-geometry-based analysis of airplane boarding policies
highlights “slow passengers first” as better» [ dnexTponnsiiipecypc](naTaodpameHus
23.03.2022)

[4]Cxema camona Boeing 737-800 Ryanair: [Dnextponnsiii pecypc] — URL:
https://mirputeshestvij.mediasole.ru/shema_salona_boeing 737800 _ryanair_luchsh
ie_mesta_v_samolet (gara obpamenus 23.03.2022).
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OHPEJEJIEHUE CTPYKTYPbI OITUMAJIbHbIX
CBA3EN MHOI'O3AJTAYHOI'O ITPUJIOKEHUASA
C IOMOUbIO POEBBIX AJITOPUTMOB

boopuxk UBan IlerpoBuy
9 kaacc, 'OY lllkoaa 1411,
. MockBa, Poccus
Hayunb1i1 pyKOBOAUTENB. CTAPIIMI HAYYHBIM COTPYIHUK
UIIT PAH um. H.C. Conomenko, .(.M.H.
[Tetp IlerpoBru bobpuk

Pabora mocsieHa  TMOMCKY  ONTHUMaJbHOTO  paclpeieieHus  3agad B
MHOTOIPOIIECCOPHOM KOMIIBIOTEpE 1581051 BBIYHCIINTEILHOM CEeTH I10
BBIYMCIUTEIBHBIM ~ YCTPOMCTBAM, TaK 4YTOOBI  KOJHUYECTBO  IepechlIaeMoi
nHpopMaIuu MEXIy 3a7adyaMd ObLIO Obl MHUHUMAJIbHBIM. [l Kakmol 3amadyu
M3BECTHO, CKOJIbKO MH(GOPMAIIMU OHA IepechbUIacT B JAPYrue 3aJadd, dTU JAaHHBIC
XPaHATCSA B MaTPHIIE.

Kaxnas 3amada MOXKET 3amycKaTbCsl Ha KakKOM-TO OJHOM BBIYMCIUTEIBHOM
YCTPOMCTBE WJIM IIPOLIECCOpPE. YCTPOWCTBA CBSA3aHBI IO OINPEACICHHOM CXEME.
Hanpumep, B COBpEMEHHBIX KOMIIBIOTEPAX MPOLECCOPbl MOTYT pacloJiaraThCs B
BUJIE MIPSAMOYTroJIbHOM pemieTku. [loaromy nnst mepenaun mHOpManuu OT OJHOM
3a/la4yu K Jpyroil Tpedyercs COBEPLINTh HECKOJBKO Nepenad MHpopManuu vepes
JApYrue€ BBIYMCIHUTENbHbIE yCTpoMcTBa. Jlig momydeHust oOmero oObema
nepelaHHol MH(OpMaMK HAI0 YMHOXHUTb OO0bEM IepeaaBaeMod  MeEexay
MCXOAHBIMU 33JJa4aMy MH(OPMALIUK HA YUCIIO BHIYMCIUTENBHBIX YCTPOICTB B MyTH.
Tpebyercst co3aaTh anropuT™, KOTOPbIN MO3BOJSET MAKCUMAJIBHO pacnapasuieInTh
BbIUMCIICHUSA [1].

Bce 3amaunm npencraBisitOTCA B BUIE pOsl TOYEK HA IUIOCKOCTH. POl HaumHaer
JIBUTaThCs O] BO3JEHCTBUEM TpexX TUMHOB culil [2]. Kaxaas Touka NpUTATUBAETCS K
Ipyro TeM CcuibHEe, YyeM OoJibllle HH(POpMAIIUU TMEPEChUIACTCS MEXAY ITUMU
3aja4aMu. TOYKH HE MOTYT CIIMIATHCS, IOATOMY, €CJIU OHM MOJIXOIIT OJM3KO JPYT
K Jpyry, TO Ha HUX HAuyMHAET JACHCTBOBATh CUJIa OTTAJKUBAHUS, KOTOpas MpHU
MaJIbIX PACCTOSHUSIX CTAHOBUTCS HEOTPAaHWYEHHO OO0JbIIoi. YUTOObI TOYKH HE
paszberanuch, Ha BCEe TOYKU pos JCHCTBYET camasi MaJiasi U3 BCEX CHJI, HalpaBJIeHHAas
B IICHTP KOOPJMHAT HA IJIOCKOCTH.

B pesynbprare nencTBus CUJ1 TOYKH POSi HAUMHAKOT TPYNIUPOBATHCA APYT C APYTroM
M0 MPUHIUITY HAaUOOJIBIIEr0 B3aUMOCHCTBHS. DTO MO3BOJISIET MOIYUYUTD KEITAEMYIO
KOH(UTYpaIMIO B3aUMHOTO PACIOJIOKEHHS 3a/1a4, BHE 3aBUCUMOCTH OT CTPYKTYpbI
CBSI3€U BBIUYNCIIUTEIIBHBIX YCTPOUCTB.

Anroput™m ObLT peanu3oBaH Ha s3bIke MporpammupoBanus C++. HarmsgHo
MOKA3aHO [IBWKEHHE pOS C TOMOIIbIO Trpaduueckux OuOIMOTEK. ANTOpUTM
MO3BOJIAET MIPOBECTH paclapaijieIMBaHue M0 BCEM BBIUHCIUTEIbHBIM YCTPOMCTBAM.
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CucoK HCNO0JIb30BAHHBIX HCTOYHHKOB

[1] BobrikK., Popova N. Analysis of Processes Communication Structure for Better
Mapping of Parallel Applications. //RuSCDays 2016 Supercomputing, in Part of
Communications in Computer and Information Science book series (CCIS), 2016,
volume 687, p. 264-278.

[2] KupukoBa E., [laBnoBckuii B. MonenupoBanue ymnpapisieMOro aJanTUBHOTO

MOBEJICHUsI TOMOT€HHOW Tpynmbl pobotoB // WMckyccrBennbit uHTEeiekT, 2002,
Ne 4, ¢.596—605.
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PA3ZPABOTKA CUCTEMBbBI BU3YAJIM3AIIUU JTJIA
3AXBATA ABUKEHUSA B PEAJIBHOM BPEMEHU

JBac IlaBesa I'puropsreBuy, Kypaaénok CesarociaB Uropesuny,
Jlazapenko Anexkcanap HukosaeBuu
10 - 11 kaaccwl, 'BOY «Cankm-Ilemep6ypackuli 2ybepHamopckull pusuko-
mamemamuueckuil auyeti Ne30,
r. Cankr-IleTepOypr, Poccus
HayuHblil pyKOBOJIUTENB: yunuTEIh HHGOPMATHKH, 3aM. qupekTopa o I TI'’bOY
«Cankr-IlerepOyprckuii ryoepHaTopckuid pusnko-mMareMaruueckuit nuuei Ne30
lNanuuckuit Butanuii AnekcanapoBud

[lepen aBTopamu Oblia MOCTaBJICHA 3aja4a CO3JaHUSI CUCTEMbl BU3yaJIM3alluu IS
3axBaTa JIBUKEHUA B PEAIbHOM BpeMEHU. Takasi TEXHOJIOTUS KAaK 3aXBaT JBHKCHUS
MoJy4yusia IIMPOKOE PACHPOCTPAaHEHWE B HaIlld JHM, TaK Kak OHa IO3BOJISET
co3/laBaTh aHUMalUM OBICTpee W KauecTBeHHee. [IpakThuecku eauHCTBEHHAs
npo0semMa JaHHOW TEXHOJIOTHH — 3TO €€ J0poroBu3Ha. Ceiiyac caMmbIM MOMYJIIPHBIM
crmocoOOM  3axBaTa  JBIDKCHHUS  SBJISIETCA ~ MCIOJIb30BaHME  MHOKECTBA
JOPOTOCTOSIIIINX TATYUKOB. MBI MpeiaraeM perieHue 3Toil mpoOieMbl: Halll TPOEKT
MO3BOJISIET KJIMEHTY, C TIOMOIIbIO TOAPYYHBIX MATEpUAIOB U OJHOTO WJIH
HECKOJIbKUX yCTPOWCTB TIOJ oOlepanuoHHoW cucremol Android, mnomaydaTh
JOCTaTOYHO TOYHYIO MOJIENb JIBHKCHUS MPAKTUYECKU JIFOOBIX O0BEKTOB.

Hama cucrema nomxHa B pealbHOM BPEMEHH BU3YaJU3HPOBATH IEPEIBUIKECHUE
nosib3oBatests. [lepemMenieHust KJIueHTa CUNTHIBAIOTCS MIPU MTOMOIIM YCTPOUCTB O/
onepanuoHHoN cuctemorr Android, KOTOpbIE TIO JIOKAJTBHOM CETH MepeaaroT KaJIphl
Ha [IK ¢ onepanmonnoit cucremoit Windows 10. Ilpu momoru Hammx coOCTBEHHO-
pa3pabOTaHHBIX AJTOPUTMOB IO PACIIO3HABAHUIO MAapKEPOB M3 BUIOCTOTOKA U
MO3WIIMOHUPOBaHUM CcycTaBoB 3D wMomenw, a Takke (GOTOpEATMCTHIHON
KOMITBIOTEPHOW TpaUKA JOCTHTaeTCs BBICOKOE KayeCTBO HMTOTOBOW KapTHHKH.
AHUManusT MOJETH 4YeJIOBeKa OCYIISCTBIISACTCS MNP  TIOMOIIM  aJrOPUTMOB
CKEJICTHOM aHMMaIlUH.

B xoxe mpopaenanHoi pabOThl HaM YJAlOCh CO3/1aTh CIEAYIOIIME MOJCUCTEMBI:
MOJIy4YeHUE BHUJEOINOTOKA, €ro o0padoTKa, paclo3HaBaHUE MAapKepoB U3
BUJICONIOTOKA, OMpE/IETIeHUE MOJI0XKEHUs cycTaBoB 3D Mozaenu B mpocTpaHCTBE st
JanbHeHIe paboThl CKEIETHON aHUMaInK, paboTa caMOi CKEJICTHOW aHUMAIlUU U
BU3YyaJIU3allUsl UTOTOBOU CIIEHBI.

ABTOpBI pEau30BaId TMPOEKT, MOCBALICHHBIA 3aXBaTy [BWKEHHUS B PEaJbHOM
BPEMEHH C UCMOJIb30BaHUEM MoOMIbHOrO Android mpunoxenus. JlanHas cucrema
MO3BOJIAET 0O€3 HCIOJIb30BAHUS JOPOTOCTOSIIUX JAaTYMKOB, TOJIBKO C MOMOIIBIO
NOJIPYYHBIX MAaTE€pPHaJIOB, JOCTATOYHO PEAIUCTUYHO CUUTHIBATH JBUIKCHHUS
NpPaKTUYECKH JIIOOBIX OO0BEKTOB. B manpHeiileM aBTOPBI IJIAHUPYIOT YCKOPHUTH
paboTy anropuTMOB OOpaOOTKM BXOJHBIX MJAHHBIX (BUIEONOTOKA W JaHHBIX
TMPOCKOIA) U CIIENaTh CKEJIETHYIO aHUMALMIO ellle 0oJiee peanuCcTHIHOM.
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CHucoK HCNO0JIb30BAHHBIX HCTOYHHKOB

[1] Kessenich J., Sellers G., Shreiner D. OpenGL Programming Guide: The Official
Guide to Learning OpenGL, Version 4.5 with SPIR-V (9th Edition). // Addison-
Wesley Professional, 2016.

[2] Lengyel E. Mathematics for 3D Game Programming and Computer Graphics,
Third Edition. // Cengage Learning Course Technology, 2012.

[3] bopeckoB A. IlapamnensHble BbelumcieHuss Ha GPU. Apxutektypa u
nporpammHas mojaenb CUDA: YuebHoe mocobue. // M3marenbcTBO MOCKOBCKOTO
yHuBepcurera, 2015.

21



HYPEWORDS. IIVIAT®OPMA JJI151 AHAJIN3A TEKCTA
N PABOTHI CO HIKOJIBHBIMHU COYUHEHUAMHAU

3aBbsiioB I'opaeit Koncrantunosu4, Cornukon Jlanuna CepreeBu4
11 kaacc, Cneyuaaudupo8aHHbll y4ebHOo-HaAy4YHbIU yeHmp (¢pakyibmem) —
wkoaa-uHmepHam umeHu A.H. Koamozoposa MI'Y umenu M.B. /lomoHocosa,
. MockBa, Poccus
Huxyabsumun [IaBea AuapeeBuy
11 knacc, Jluyeii N°64,
r. Omck, Poccus
HayuHblil pyKOBOIUTENB: IEAArOT TOMOJHUTEIBHOrO 00pa3zoBanus bOY J10
«Co3Be3 e
AHTOH [IMuTpreBrnd Mopo30B

CoBpeMEHHBIE KOMIIBIOTEPHBIC TEXHOJIOTHH CYIIECTBEHHO YIPOCTHIIH IPOIIECCHI
MO3HAHUS OKPY’Karomero Mupa. [Ipu 3TOM UCIOIb30BaHUE TEXHOJIOTHI HE BO BCEX
HAIPABIICHUAX JICATCILHOCTH 4YEJIOBEKa SBJIICTCSA 3aJIOTOM ycrexa. B Tom, dro
KacaeTcsl TBOPYECTBA M KYJIbTYpPHl, KOMIIBIOTCPHAs aHAJIMTHKAa 4YacTO ObIBaeT
OeccuiibHA.

Ho mro6oii ananu3 Bcerma HaumHaeTcs ¢ JaHHbIX. [loaTomMy B cBoeil paboTe MbI
PELIWIA IPUMEHUTh KOMITBIOTEPHBIE TEXHOJIOTUH I MOJIYYEHUS JAaHHBIX B TaKOU
00JIacTH Kak JIuTepaTypa.

Mps1 npoananusupoBaniu KHUTH Oojee 6000 pycckux mucaresneil, BhIIETUB B HHUX
caMble 4YacTO BCTPEUAIOLIMECS CJIOBA, Kak i Kaxaoud u3 60000 kHuru B
OTZIETLHOCTH, TaK M JIJIsl KayKJOT0 aBTOpPa B LIEJIOM.

Pe3ynbTaThl pabOThl MNpeACTaBIEHbl MPU IMOMOIIM AJAaNTUBHOIO BeO-KIMEHTA
HypeWords, KOTOpbIiI COCTOUT M3 HECKOJbKUX paznenoB. B pazgene «Kuurm»
MOKHO O3HAKOMUTBCS CO CIIMUCKOM IPOAHATU3UPOBAHHBIX KHUT, U JUISI KaXKIOU U3
HUX MOCMOTPETh CIMCOK HamOoJiee 4acTo BCTpeyaromuxcs ciioB. HallTu HyxHYIO
KHUT'Y MOKHO MpH noMolu (GyHKIMK noucka. Gumbrpamu MOTYT BBICTYIATh: O/
BBIITYCKa, aBTOP WJIU >KAHP.

B paznene «ABTOpBI» TakkKe MOMXHO MOCMOTPETh CIHCOK CJIOB, KOTOPBIE Ka)KIbIi
aBTOp dallle BCETO0 HCIIOJB30BaJl B CBOMX IMpou3BelneHusx. Kpome Toro, 3aech
Mpe/ICTaBIeHa KpaTkas Ouorpadusi aBTopa, CIIMCOK €ro MPOU3BEACHUN U JTI0OUMBIC
KAHPBHI.

Cpenun npyrux Bo3MmoxHocTedr HypeWordsmMoxHo BBIIEIHTE BO3MOYKHOCTh
POAHATU3UPOBATh  MOJb30BATEIBCKUA TEKCT, ONpPENEIUTh B HEM camble
NOMyJISIPHBIE CJIOBA U Y3HAaTh, HA KAKOTO MHCATels Bbl OOJIbIlIE BCErO MOX0XKHU. DTU
(GYHKIMH TOCTYIIHBI B pa3fiene « AHaIu3y.

AJTOPUTM OIpEAeNIeHHUs] YaCTOThl MCIOJb30BaHUSl CIIOB COCTOUT M3 HECKOJIbKHX
nyHkToB. CHayana mnporpamMma MOJIy4aeT HEOOXOAMMBIM JUIsl aHallM3a TEKCT U
yOupaeTr 1IyMOBbIE CJOBa (COIO3bI, MPEMIOTH, MEXIOMETUs U T.JA.). 3aTeMm
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HAXOJHUTCS OCHOBA KaXKIOTO CJIOBA W IOJICYUTHIBACTCS KOJMYECTBO YIIOMUHAHHM
KaX/10T0 cJioBa. J{J1s onpeaeneHust «IOomyIsIpHOCTH» CJIOBA UCTIONB3yeTcs (popmyiia,
KOTOpasi 3aBHCHUT KaK OT YacTOT BCEX CJOB B JJAHHOM TEKCTE, TaK M OT YaCTOTHI
KOHKPETHOTO CJIOBAa BO BCEX INMPOM3BEICHUAX JaHHOTO aBTopa. Ilocie oOpaboTku
MOJTYYCHHBIC JAHHBIC COXPAHSIIOTCS B json ¢aiie.

Eme ogHuM HarpaBlieHHEM CepBUCA SIBJISECTCS MOMOIIb YUYUTENSM PYCCKOTO SI3bIKa
U JIUTEpaTypbl B OpraHu3aly YpOKOB. B JTHMYHOM KaOWMHETE YYUTENb MOMKET
co3/1aBaTh COOCTBEHHBIE YPOKH, MPUKPEIUIATh K HUM pa3u4yHble MaTepuaibl U
nucaTh MOSCHEHHMS, a TaKXKe 3aJaBaTh TeMy Uil counHeHus. [locae 3Toro yueHuku
MOTYT 3arpyaTh CBOM padOThI, a YUUTEIb, IPU MOMOIIM BCTPOSHHOTO PEIaKTOpa,
npoBepsaTh UX. CepBHUC TMO3BOJSET YYUTENIO BBIACIUTH OIIMOKH, J00aBUTH
KOMMEHTApUU U TOSICHEHUS JUIsl KaKI0M padoThl. Caadya COYMHEHUN MOXKET OBITh
OrpaHUYeHa YUUTEJIEM [0 BPEMEHHU WM OCTaBaThCs 0€CCPOUHOM.

Taxxe YUUTCIII MOT'YT CO3JdBaThb 3allMCHU C MaTcpuaiaMH, KOTOPBIC MOI'YT OBITH
ITOJIC3HBI APYTI'UM I10JIb30BATCIISIM. Takue 3anucu AOCTYIIHBI B Pa3aciic «ITocTb®.

Ha nanneiii moment HypeWords yxe ucnonbp3yercs Ha ypokax JMTEpaTypbl H
pycckoro s3bpika B CYHIL[ MI'Y. IInanupyercs BHenpenue u B Apyrue mkodsl. [1o
pe3ynbTaTtaM TPOOHBIX YPOKOB BHOCSTCS KOPPEKTHMBBI W W3MEHEHUS, KOTOpbIE
MOMOTYT cJieNiaTh maTdopMy 6osiee yaoOHOU U THOKOM JIJIsl TTOJIb30BATEIICH.
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INPOBJIEMA INOCAJKH ITACCAKHUPOB C
IHOMOIIbIO PASHBIX METOAOB
B PA3JIMYHBIE TUIIBI CAMOJIETOB

ITaxanoBn4 AnToHui Asekcanaposuy, Illumenosa Kcenus Osierosna,
CaBuyk lapps ApremoBHa, CemsinnukoBa Haranus CepreeBHa
10 - 11 kaaccwl, CneyuaauzupoBaHHbIll yuebHO-Hay4Hblll YeHmp (akysbmem)
— wKoaa-uHmepHam umeHu A.H. Koamozoposa MI'Y umernu M.B. /lomoHoco8a,
. MockBa, Poccus
Hay4nbllf pyKOBOJIUTENB: CTAPIIUA MTpenoiaBaTeb Kadeapbl MaTEMAaTUKH
CYHO MI'Y
IOnus BrnanumuposHa Kypsimosa

Ilenp wmccnemoBaHWsi — CO3AaTh MATEMATUYECKYI0 MOJENb IMOCAJAKH U BBICAIKU
MACCAXUPOB caMoJjeTa. AKTYallbHOCTh 3TOW TEMBI HE BBI3BIBAET COMHEHUN:
ONITUMU3HPYSI TIPOLEAYPHI TIOCATKN M BBICAJIKH, KOMIIAHUSI YKOHOMHUT CBOE BpeMs H
BpeMSl MMAacCaXUpoOB, a BpemMs — OT0 JAeHbI'd. (OueBHUIHO, UYTO OBICTPHIN
aBUAIEPEBO3UMK Oy/eT TOJb30BaThCsl OONBIIMM cIpocoM. Takum oOpazom,
BO3HHUKAET 33]]a4a YCKOPEHUS yKa3aHHBIX BBIIIE MPOIIEIYP.

HekoTopble KOMIAHHUM YK€ HCHOJB3YIOT METOJbl IMOCAAKH, ONTUMU3UPYIOIIUE
nponecc. MoxHo U co3aarh dydmuid meroa? Kak cnenath ero yHMBepcaiabHbIM?
OTH BONPOCHI U COCTABUJIA OCHOBY HAllIUX UCCJIEAOBAaHUM.

C menplo peanu3alii OCHOBHOM 3a/ladyd OblIa HamucaHa TporpaMma Ha S3bIKe
Python, mopenupytomas mnocanky JrOAeil IO pa3HbIM MPEAJIOKEHHBIM HaMU
IpaBUJIaM HA Pa3jIMyHbIC BUAbl CAMOJIETOB U IMOJCUMATHIBAIOIIAS, CKOJIBKO BPEMEHHU
IIPOIIUIO OT HaYaJIa 10 KOHLA IMOCAIKH.

beumn yuTeHbl paznuuHble (aKTOphI, ACAIONIUE MacCaXUpoB 0oyiee MeIJICHHBIMU,
HanpuMep, Hanuuue 0araxka, MaJeHbKUX JeTel U Tak jnainee. B xoje uccienoBaHus
OblIa TOKa3aHa TMPAKTUYECKH JIMHEWHAas 3aBUCUMOCTh CKOPOCTH TOCAIKH OT
KOJINYECTBA «MEIJICHHBIX» MACCaXKUPOB.

[To pe3ynapTaTaM MpPOBEPKH Pa3HBIX AJTOPUTMOB TOCAIKH W WCCIICIOBAHMUS HX Ha
YYBCTBUTEIBHOCTh K YHCIY TACCAXHPOB C OarakoM W KOJMYECTBY JIOJCH, HE
CJIEYIONTUX WHCTPYKIIUSM, CAMBIM OBICTPBIM M CTAaOMJIBHBIM CITIOCOOOM OKa3aiach
CiIyJaiiHasi, HeOpraHu3oBaHHas mocajaka. OHa MOKa3bIBA€T CTAOWUIBLHO OBICTPHIC
pe3yNbTaThl HE TOJIBKO MJIs Y3KO(IO3EISHKHOTO CaMoJjieTa, HO W JJIS IIAPOKOTO
JIBYXBXOJIHOTO JIBYXIIPOXOJHOTO camMoJieTa, ¥ JIJIsi caMoJieTa “JeTaroliee Kpbuio”. A
MpyU  HEMOJHOW 3arpy3ke camojeTa (OTBEUAIomed AMUAEMHOJOTUYECKUM
TpeOOBaHMIM), BpeMsI Ha IMOCATKY COKPAIIAETCS B Pa3bl.

Takum 06p3.30M, ITPOBCACHHOC HCCIICAOBAHUC MOXKET OBITH ITIOJIE3HO
ABHMAKOMITAaHWAM [JId HPAKTHUYCCKOro IMPHMCHCHHA, a TAKKC IIPU TCOPECTHUYCCKOM
N3Y4YCHUU HpO6JICM HO,Z[O6HOFO poaa, HaIIpuUMEp, ABMXKCHHA YaCTHII.
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ONPEAEJIEHUE SI3bIKA JUISI CJIOBA
(PYCCKHUHU, OCETUHCKHNN)

Tenerbl Ctannciaas 3opreeBu4
10 knaacc, Baadukaska3ckull YeHmMp Henpepbi8HO20 MAMEMAMUYeCcKo20
06pa308aHUS
r. BnagukaBkas, Poccust
Hay4Hblil pyKOBOAUTENB: TIEAArOT JONMOJHUTENBHOrO 00pa3zoBanus BIIHMO
Mapus JImutpueBHa MakapeHko

I[JIH ABTOMATHYCCKOI'O IICPCBOAA IMPOU3BOJIBHOI'O TCKCTAa HYKHO IIOHHUMATb, KAKOC
CJIIOBO OTHOCHUTCA K PYCCKOMY A3BIKY, 4 KaKOC —K OCCTHHCKOMY, IIOTOMY 4YTO B
OCETHMHCKOM pC€Ur U TCKCTaxX 4aCTO BCTPCUAIOTCA PYCCKHC CJIOBA. HOBTOMy OCJIbIO
pa6OTBI ABICTCS OIIPCACIICHUC, K KAKOMY A3BIKY OTHOCHUTCA JaHHOC CJI0BO.

Jl1s1 aTOr0 OB ONTPOOOBAHKI 2 criocobAa:
1. onpenesneHne sA3bIKa MO KOJTUYECTBY TJIACHBIX U COTJIACHBIX B CIIOBE;
2. oTipe/ieNieHHE SI3bIKa C UCIIOJIb30BAHUEM OUTpaMM.

IlepBb1ii cioco0:

UtoObl HAWTU 3aBUCHUMOCTh MEXKAY TIJIaCHBIMH U  COTJIaCHBIMU  OyKBamu
OCETHHCKOTO U PYCCKOTO $s3bIKa, ObUT B3ST TEKCT «AlamMa3z u aingap MeIckipay Ha
PYCCKOM SI3bIKE€ UM BBIICJICHBI U3 HEro Bce ciona. [locie Ta ke camas pabora Obuia
MpoJieJIaHa JijIsl 3TOrO0 TEKCTa Ha OCETHMHCKOM SI3BIKE, M JUIS Ka)KJIOTO CJIoBa OBLIO
MOJCYMTAHO KOJIMYECTBO TJIACHBIX M COIJIacHBIX OykB. Bcero momyumioch 2639
CJIOB Ha pyCCKOM si3bIke U 2088 CJIOB HA OCETUHCKOM SI3BIKAX.

JIist TIpOBEpKH, MOXKHO JIM KJIACTEPU30BaTh CJIOBAa [0 OSTUM JaHHBIM, ObLia
MOCTPOEHA JMarpaMma paccesiHus: MO OCU X— KOJIMYECTBO TJIACHBIX, a MO0 OCH Y —
KOJIM4ECTBO coryiacHbIX (Pucynox 1).

® o
8 - e © © e
¢ 0 © © o
6] e © © O O &
: @ ¢ 0 o
: 4 e ¢ ¢ ¢ o o
- @ 0 ¢ o
2 e ¢ ¢ ¢
¢ O O §) (9] ® Pycoxmin
0 - == {: '®) OceTuHCKMR
o 1 2 3 4 5 & 1 8

[nacHwe

Pucynoxk 1. lmarpamMma paccessHUS CIIOB PyCCKOTO M OCETHHCKOTO SI3bIKOB
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N3-3a TOrO, 4TO MPOU3OILIO CHJIFHOE HAJOKEHUE CJIOB, HENIb3S1 TOBOPUT O KAKOM-
aM00 pa3lereHUuu S3bIKOB [0 ATOMY IPU3HAKY, IMO3TOMY OBUIO OMNPOOOBAHO
UCIIOJIb30BaHUE OUTPaMM.

Bropoii cioco6:

burpamma — 3T0 OCIENOBATEIBHOCTD U3 ABYX IOCIEAOBATEIBHBIX JJIEMEHTOB. [l
MOJTy4YeHHUs1 OUTpaMM PYCCKHX CJIOB U3 TOTO € TEKCTa OBLIN B3STHI PyCCKHUE CIIOBA,
U JUISL KQXKJI0TO U3 HUX OBLIM TOOaBJIE€HBI CUMBOJIBI «%» U «&» B HA4aJl0 U KOHEI]
cioBa. Toxe camoe OBbUIO CHENAaHO JUIA CJOB, IOJIYYEHHBIX M3 TEKCTa Ha
OCETMHCKOM S3bIKE. 3aTeM cjioBa ObuUIM pa30MTHl Ha OWrpaMMbl M 3allMCaHbl B
CIIOBapb, TJ€ KIIOYOM SBJseTCS OWrpamMma, a 3HAYEHHEM — KOJMYECTBO
BCTPETUBLIUXCS KIIFOYEH.

[locne storo Obula HamucaHa (YHKIUS, Ha BXOJ KOTOPOW IIOJAETCs CJIOBO,
pazbutoe Ha Ourpammbl. 3aTeM OHUrpamMMbl JAHHOTO CJIOBAa HUIYyTCA B 000OMX
cnoBapsix. Ecniu Ourpamma mpHCYTCTBYET B CJIOBape, TO B CIIMCOK 3alKCHIBACTCS
3Ha4YeHue (T.e. YacTOTy BCTpedyaeMocTu). Eciu JaHHOro Kitoya HET, TO B CIHCOK
3anuchiBaeTcst 0. CyMMBbl 3HaUEHUI B CHHCKAX ISl KQXKIOTO SI3bIKAa CPaBHUBAIOTCS
MeXTy coboi. CI0BO OTHOCUTCS K TOMY SI3bIKY, JUIsI KOTOPOTO ObLIa IOJIyuyeHa
OonplIas cymma.

[Tpumep crmoBapsi Gurpamm Jjisi pyCCKOTO SI3bIKa:
{"%a": 109, "arr": 75, "ma": 82, "am": 92, "ma": 92, "a3": 96, ...}
[Tpumep croBapst OUrpaMMIsi OCETUHCKOTO SI3bIKA!
{...,"&n": 126, "n3": 77, "dc": 35, "an": 16, "mo": 23, "ky": 40, ...}
Bcero B cioBape 387 ocetunckux OurpamMmsl u 484 pyccKux.

JIJist IpOBEpKM TOYHOCTH PACTO3HABaHUA SI3bIKa C TOMOIIBI0 OUTpamMM JUIsl BCEX
CJIOB M3 PYCCKOTO M OCETHHCKOTO TEKCTa ObLI ompenenéH s3bIK. Pe3ynbrarhbl
MpOBEPKH NpuBosATCA B Tabmwuie 1.

CrnoBa U3 pyccKOro TeKcTa CnoBa U3 0CETUHCKOTO
Pacmo3nans! kak pycckue 1814 192
Pacrio3HaHbI KaKk OCETHUHCKUE 74 2497

Tabnuua 1. Pe3ynpTarhl pacno3HaBaHUs sS3bIKa C TIOMOIIBIO OUTpaMM

Takum o0pa3om, MJIE PyCCKOTO TEKCTa TOYHOCTH OMPENETCHUsS S3bIKa COCTaBUIIA
97%, a nnst oceturckoro — 90%. 11 MOBBITIIEHUSI TOYHOCTH MOKHO TIOTPOOOBATH:
YBEJIMYHTH CIIOBAPh, HOPMAJIN30BaTh 3HAUCHUS B CIIOBAPE YaCTOTHI BCTPEYACMOCTHU
OurpaMm, UCIOJIb30BaTh TPUTPAMMBI, UCTIOIH30BaTh HEUPOHHBIC CETH.
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HEPCIIEKTHUBbI UCITIOJb30BAHUA MOAEJIN
MYJbTUATEHTHON CUCTEMBI B MUKPOI'PUJIE
HA ITPUMEPE AKTUBHOI'O
QHEPI'ETUYECKOI'O KOMIIVIEKCA

Turaps Urops AuapeeBuu
10 knaacc, Cneyuaausupo8aHHbIll y4ebHO-Hay4Hbll yeHmp (pakyrbmem) —
wkosaa-uHmepHam umeHu A.H. Koamozoposa MI'Y umenu M.B. /lomoHocosa,
. MockBa, Poccus
Hayunblif pykoBoauTENb: CTAapIIUil penoiaBareib kadpeapbl HHPOPMATUKH
CYHIO MI'Y
Biagumup Bragumuposuy Y caTiok

B pabote paccMOTpeHbl NEPCIEKTUBBI MNPUMEHEHHS MOJEIU MYJIbTUAareHTHOU
CUCTEMBbl B MUKpPOIPUJE Ha MpPUMEpPE AKTUBHOIO SHEPreTHUYECKOro KOMILIEKCa
(ADK) [1]. H3yuyeHbl BOmpoChl aBTOMAaTH3AllMUd pPbIHKA DJHEPTUM, CO3JIaHUS
MUKpPOTPUJIOB Il obecniedeHus: 3(PPEeKTUBHOrO M THOKOTO 3JIEKTPOCHAOKEHUS,
pa3BUTHS AaKTMBHOI'O JHEpreTnyeckoro komiuviekca B Poccuiickoin ®enepanum,
MYJIBTUAIr€HTHON CUCTEMBI B YHEPIeTHKE, CMapT-KOHTPAKTOB, MaclITaOUpyeMoil u
paclMpsieMON apXUTEKTYPHI.

JIist co3manusi MOJIeTT MYyJIbTUAr€HTHOM CHUCTEMBbI ObUT UCIIONIB30BaH aNroputMm Q-
learning, mpuMeHsIeMbIii TIPU areHTHOM TOJXO0JI€ K MCKYCCTBEHHOMY HUHTEIUICKTY.
Pa3zpaborana HelipoHHas CETb.

H@HB IMPOCKTa — U3YUCHHC IMNCPCIICKTUB IMPUMCHCHUSA MYHBTHaFCHTHOfI CHUCTCMBI B
ABTOHOMHOM JHCPICTHUUCCKOM KOMIIJICKCE. HoBuzna pa6OTBI B TOM, 4YTO B IIpoLecce
HCCICAOBAaHUA ObL1a CMOACIINPOBAHA MYJIbTHAICHTHAsA CHCTEMA JIsI aBTOHOMHOIO
OHCPIreTUICCKOTO KOMIIJICKCA Ha ITPUMEPE KOHKPECTHLIX ITPOAABIIOB U HOKynaTeﬂeﬁ.

[IpocunTana peHTAOEIBLHOCTh CHUCTEMBI, PACCMOTPEHA BO3MOXKHOCTh COCIUHECHUS
HEUPOHHOM CETH C MYJIBTHAr€HTHOM CUCTEMOMU JJIsi ABTOMATHUYECKOTO 3aKIIFOUYCHUS
CMAPT-KOHTpPakTOB B aKTUBHOM 3HEPreTUYECKOM Komiuiekce. Cliesianbl BbIBOJIbI
00 2(h(dEKTUBHOCTH TNPUMEHEHUS MYJIBTHATCHTHOW CHCTEMbI B aAKTHUBHOM
SHEPTETUYECKOM KOMILJIEKCE, BO3MOKHOCTH CHU3UTH PACXObI HA 3JIEKTPOIHEPTHUIO,
MOBBICUTh  KA4eCTBO, HAJCKHOCTh, PEHTA0CIBHOCTH M DKOJOTHYHOCTH
AICKTPOCHAOKEHHS.

Co3gaHue akTHBHOTO HHEPreTHYECKOro KOMIUIEKCAa akTyalbHO st Poccum,
MIPOMBIIIIJIEHHO Pa3BUTOM CTPaHbl C MHOXXECTBOM YAAJIEHHBIX TeppUTOpU. MOKHO
3¢ (PexTuBHO  3aAeicTBOBaTH  JIOKaJbHbIE M  aJbTEPHATHBHBIE  MCTOYHHUKH
ANEKTPOIHEPTUM M COKpAaTUTh  JIOTUCTHYECKMEe pacxonpl. [lapamnensHoe
UCIIOJIb30BaHUE €AUHON 3HEPreTUYECKON CHUCTEMBbI U AaKTUBHOI'O YHEPreTUYECKOTO
KOMIUIEKca oOecreunBaeT OajlaHC M MOBBIMIAET HAJAEKHOCTh OOECIeUEeHHUS
anekTposHeprueit. Takas cmapt cucrema Oojiee yCTOMYMBA K aBapusiM U
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HENPEIBUCHHBIM 00CTOSATENbCTBAM. MYyJIBTHAr€HTBl CAMOCTOSATENBHO 3aKII0YAI0T
CMapT-KOHTPAKTHI M0 IKOHOMUYECKHU PPEKTUBHOM CXEME.

Takum oOpa3om, HCHOJIB30BaHHWE MYJIBTHATCHTHON CMAapT CHCTEMbl B aKTHBHOM
HYHEPreTHUECKOM KOMIUIEKCE SIBISETCA SHEProd()PEeKTUBHBIM. DTO IKOJIOTUYECKU U
SKOHOMHUYECKM BBITOJHO I BCEX YYAaCTHUKOB. JlOMOJHHUTENBHO OBUT CO3AaH
TeinerpaM ©OOT Juis mpoekTa. Tema co3laHus MYJIbTHAr€HTHOW CHCTEMBI B
MUKpPOTPUJE aKTyajbHa B BEK HAYYHO-TEXHHYECKOI'O Iporpecca, KOrja Mbl HE
MOKEM MpPEACTABUTH CYIIECTBOBAHHME COBPEMEHHOM ULMBHUIM3alLuu 0e3 yueTa
BIIUSIHUSL SHEPTETHUKHU.

Cucok HCNnoJib30BaAHHBIX HCTOYHHKOB

[1] ITocTanosnenue [IpaBurensctBa PO ot 04.05.2012 N 442 (pen. ot 28.12.2021)
«O (yHKIMOHMPOBAHUM PO3HUYHBIX PHIHKOB 3JIEKTPUUECKON SHEPTuH, MOJHOM U
(WIM) YaCTUYHOM  OrpPaHUYECHHHM  pPEKHMa  MOTPEONEHUS  BIEKTPUUECKOM
sHeprumn»//Cobdpanne 3akonogarensctBa PO"- 04.06.2012.- N 23.-ct. 3008
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«1OBPOIOPSIIOYHbII» TPAYKIAHUH

YepusakoB Anekcanap Cepreesny, Uepnsakosa FOumsa CepreeBHa
7, 4 knaccol, MAOY «/Iuyeli Mamemamuku u UHEOPMamuKu»,
r. Caparos, Poccus
Hayunsrit pykoBoauTeNb: 3aB.kadepoil OCHOB MaTEMaTUKH U HH(POPMATHKU
OI'bOY BO CaparoBckuil HalIMOHATBHBIA UCCIEA0BATEIILCKUI TOCY1apCTBEHHBIN
yHuBepcuteT uM. H.I'. UepHsbleBckoro
Anekcanap Bragumuposnd XapiaaMoB

3a4acTyr0 HECO3HATENIbHBIE BOAUTENM HAPYIIAKOT MPaBUja JTOPOKHOTO JBHKEHUS,
TEM CaMbIM IOJBEpPras ONACHOCTH IEMIEXOJ0B U APYTMX YYACTHHKOB JOPOKHOTO
IBWKEHUSA. BBICTpOEHHAsI CETh NOPOKHBIX Kamep YK€ JAaBHO BBITECHWJA C YJIMI]
cotpyauukoB ['MBJI/[. ®ukcanuss pa3auyHOTO poAa HAPYLWICHUM IPOUCXOIWT B
aBTOMaTH4YecKoM pexxkume. [lomyduus mrpad, MHOTHE TPaBOHAPYLIUTENN YXOIAT OT
OTBETCTBEHHOCTH, MPOJI0JIKAsi CBOIO MOBCEAHEBHYIO KU3Hb, HE 00Opallias BHUMaHUs
Ha HAJIMYME y HUX JIOJITOB MO mTpadam, miaTexam U T.11.

JlaHHBI TPOEKT HaIpaBlICH HAa HW3MEHEHHE CTENeHU KoMmMdopTa YIpaBICHUS
TPAHCIOPTHBIM  CPEJICTBOM B 3aBUCHMOCTH OT <«JIOOPOIMOPSIIOYHOCTU» €T0
BOJIMTENSA, TO €CTh YEJIIOBEK HApPYLIAIOMIMKA 3aKOH IO-TIPEKHEMY MOXKET BOIUTH
aBTOMOOUIb, HO ¢ orpaHuyeHusiMA. C POCTOM KOJMYECTBA MPABOHAPYIICHUN H
3aJI0JDKEHHOCTEH BO3MOXKHOCTH YNPAaBIATh aBTOMOOMJIEM CTaHOBUTCS BCE MEHEe
JOCTYITHOU.

JUist TexHudeckoro oOecrieyeHus: Oblaa MpuayMaHa 3KOCHCTEMa TPAHCHOHJEPOB,
yCTaHaBJIMBAEMbIX MMOBCEMECTHO Ha J0pOrax, Hampumep, B CBETOPOPHBIX Y3Jax.
[Ipn npubMMKEeHUH Ka)XJOro aBTOMOOWJIS TPAHCHOHJEP CUYUTHIBAET JBa BHUAA
JaHHBIX C OOPTOBOrO KOMIIbIOTEpA JABMXKYyIIerocss aBTromoOuis: VIN Homep
apromoOuniss 1 UHH Bogutens. Jlamee TpaHCHOHAEp pEeTpaHCIUPYET JaHHBIE 00
aBTOMOOMJIC M BOJHMTEIIC HA CepBep, riae 0a3a JaHHBIX COACPKHUT MH(POPMAITUIO O
MIPaBOHAPYUICHUSX BOIUTENS, MOJYyYUB OT cepBepa CyMMapHbId KO3(h(UIIUEHT
«100POTIOPSIIOYHOCTHY, TPAHCIIOHAEP NEepelaeT AaHHbIE B OOPTOBOM KOMIIBIOTEP
aBToMOOMIIA. Pa3penieHHas MakcuMalbHasi CKOPOCTh Ha JAaHHOM Y4YacTKE JOPOTH
jerko ycranasnuBaercs no GPS koopauHataM aBTOMOOWIIS, Janee pa3pelieHHas
CKOPOCTh YMHOaeTcsl Ha KOA((PUIIMEHT U aBTOMOOWJIb OTPAHUYMBAET BO3MOKHYIO
MaKCUMaJlbHYI0 CKOPOCTb, ITOKA OT CUCTEMBI HE MPUIET U3MEHEHHbIH KOADPUITUEHT
(manpumep, B ciyvae ymiaatel mtpada). [lpu Hanuuum cepbe3HbIX TPaBOHAPYIICHUIA
TaKuX KaK KPYNHbIM a0ar wian orcyrctBue crpaxoBku OCAI'O mpucBamBaeTcs
koadduiment 0. Boautenb Oosblie HE CMOXKET YNPaBIATh CBOMM TPAHCIOPTHBIM
CPEICTBOM JI0 PELICHMs BOIIPOCOB CBS3AHHBIX C OE€30MACHOCTBIO WM YIUIAThI
3a10JDKEHHOCTU. JIJis  OJHO3HA4YHOM WACHTU(PUKALMK BOAMTENS JOCTATOYHO
MIPUMEHUTDH CEHCOPHBIN, JaTYMK PACIIO3HABAHMS MO OTIIEYATKY MMaJIbLla BCTPOEHHBIM
B KHOIIKY ITyCKa aBTOMOOUJIS
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bein pazpaboTan mpoToTHI ISl IEMOHCTpAIMM pabOThl JaHHOW cucTeMbl. Ha
cepBepe ObuTa cozmaHa 0a3a naHHbBIX BoautTene Ha MySQL, mamuHa u cBetodop
cozepKaT MHUKPOKOHTOpJuiepbl ESP 32, Ha KOTOpBIX 3amyCcKarTCs MPOrpaMMBI
nepeqadu NaHHbIX. Bee mporpaMMer HanvcaHsl Ha si3bike Python [1].

Brenpenne paHHOW MoOJIenM B CTPYKTYpYy TOpOJa IIO3BOJUT OTCIICKUBATH
HapylmuTenei, odbecneduT Oe3yCIOBHOE COONIOJICHHE CKOPOCTHOTO pEeXHMMa Ha
noporax. K cokajeHuro, Ha TaHHBI MOMEHT HE TIPEIyCMOTPEHA 3aKOHOaTeIbHAs
0a3a 1715 BBEJCHHSI TAKMX OTPAHUUYCHUI.

Chucok HCNnoJib30BAHHBIX HCTOYHHKOB

[1]  QuickreferencefortheESP8266  [Dnekrponnsnii  pecypc] —  URL:
http://docs.micropython.org/en/latest/esp32/quickref.html (maTa obpareHus
10.02.2022)
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