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INVESTIGATION OF LIPIDS AND FATTY ACIDS OF ALGAE OF THE
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Abstract: by means of a method of infra-red spectroscopy quality, quantity and a structure of the
difficult fatty acids which are a part lipids of four versions of red seaweeds and two versions of
green seaweeds growing in Caspian sea have been established. Have besides established that
under the influence of valence fluctuations carbonyl and hydroxyl groups, acids in a solution
contain in a kind acetylated macromolecules. The primary increase in quantity of connections of a
part acids reduces frequency of valence fluctuations carbonyl groups, and it extends according to
the acids which are not keeping primary connection. The received results allow to explain
interrelation between a structure and biological activity of acids.

Keywords: infra-red spectroscopy, Caspian sea, difficult fatty acids, red and green seaweeds, the
effect of valence vibrations of carbonyl and hydroxyl groups.

DOI'10.24411/2312-8267-2023-10101

B Hacrosimiee Bpemsi uzBectHO Oosiee 200 SKUPHBIX KHCJIOT, OTJIMYAIOUIMXCS MO CTENEHH U
XapakTepy pa3BETBIICHUS YIJIEPOIHON LENH, YHCIY W MOJOXKEHHIO JBOMHBIX CBA3EH, NPHPOAE U
KOJIMYeCTBY (DYHKIIMOHAJIBHBIX IPYIII, JUTUHE YriiepoaHou uemnu [6-8]. HecMoTps Ha 3HauUTENbHBIE
yCIeXH, NOCTUTHYTBIE B OOJACTH CHHTE3a M M3Y4YCHHS CBOMCTB, CTPOCHHUS JXHPHBIX KHCIOT,
HHTEPEC K TUM OHOJIOrMYECKH BasKHBIM COSAMHEHUSIM BO3PACTaeT.

Hapsany ¢ npyrumu GU3HKO-XUMHUYECKUMH METOIAMH Ul HACHTU(GUKAINKE COCTaBa CIIOKHBIX
cMecell NPUPOAHBIX COCAWHEHHWH, B T.4. U CMeCEH JKHUPHBIX KHCIOT, MIMPOKO IPHMEHSETCS
nadppakpacuas (UK) cnexrpockonms [1-3, 5].

B Kacmmiickom wMope mpouspacraer 187 BumoB Bogopocneii — wakpodutoB [4],
YKUPHOKHUCIOTHBIA COCTAaB JIMITUI0B KOTOPBIX 10 HACTOSIIEr0 BpeMEHH He n3ydeH. bruonormyeckas
aKTUBHOCTH JIUIIUIOB BOAOPOCIIEH ONPEneNseTcsl HX )KUPHOKHCIOTHBIM COCTABOM M CTPOSHHEM.

B cBs3u c 3TUM, IIeNb HacToOsIIeH padOThl — ONpeIeIeHHe CTPOSHHS YIVIEPOIHOTO CKeleTa
KUPHBIX KUCIOT JununoB 4 kpacHeIX (Lourensia caspica A.Zin et Zaberzh — 1, Polysiphonia
caspica Kiitz — 11, Polysiphonia deaudata (Dillw) Kiitz — 111, Polysiphonia violaceae (Roth) Grev —
IV) u 2 3enenvix (Cladaphora vagabunda (L.) Hoek — V, Enteromorpha linza (L.) L.Ag — VI)
Bogopocineit Kacnmiickoro mopst meronom MK cnekrpockonumu.

[NormonieHne cMmeceld HACHINICHHBIX W HEHACHIIIEHHBIX BBICIINX JKHPHBIX KHCIOT JIHITHIOB
Bomopocneii (I-VI) cocront n3 mornomenuit ux qoiHbx cesa3eil (-HC=CH-, C=0) u HacpIeHHOH
yactu (-C-H, -C-, -C-C-, -O-H, -C-0O-) monekymnsl. [TosToMy 0cOOEHHO pHUBIEKIIa HAIIe BHUMAaHNE
obmacte or 4000 mo 650 cm™ (2,5-15,3 MMK), KOTOpasi OXBaThIBAET MOTJIOMICHHE, 00YCIOBICHHOE
KoJIeOaHUAMH BCEX XapaKTEPUCTUIECKUX TPYIIIT U CBA3EH >KUPHBIX KHCIIOT.
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[lomoca mormomieHust, OTBeYaroIias BaJEHTHBIM KojeOaHusM cBsi3M C=0 >XUPHBIX KHUCIOT
numugos Bogopocin (I), obHapyxkeHa B criektpe 6e3 Tpyma — 1900-1580 cm™ (puc.1). OmmHako
B3aHMOJICHCTBHS BANlGHTHBIX Konebammii csseii C=0 u O-H (3300-2500 cM') mpuBomsT K
MOSIBJICHUIO 2 HOBBIX Tojioc npu 1440-1395 u 1320-1210 em. BUK CIIEKTpE JINMHIOB BOJOPOCIU
(I) nomuHUPYIOT MONOCH! BasleHTHBIX Konebanuii cBs3u C=0 ¢ -O- H. Yacro 3Ta monoca o4eHb
IIMPOKa, YTO, BEPOSTHO, CBSA3aHO C OONBIINM pa3OpocoM PHEPIHU TaKWX KojeOaHWil BCIEINCTBHE
MHOTOYHCIEHHOCTH Pa3HBIX BapHaHTOB 00pa3oBaHMs BOJOPOIHBIX CBS3EH MEXIy MOJEKYlIaMHu
KUPHBIX KHCIIOT.

W3BecTHO, YTO MEXMOJEKYISIPHBIE BOJOPOIHBIE CBSI3W pa3pyIIAlOTCs 10 Mepe pa3OaBIIeHUs
pactBopa [4]. OgHako MyTeM perucTpalyu CreKTpa CMECEH >KUPHBIX KUCIOT JUMHUIOB BOJAOPOCIEH
(I-VI) npu pa3HBIX KOHIIEHTpAIMIX HE YAAIOCh MOJYYUTh HHPOPMAIHIO O pa3pbiBe BOAOPOIHBIX
cBa3eil. Bo Bcex ciyyasix AMMEpBbl HACHILEHHBIX M HEHACBHIIEHHBIX JXHPHBIX KUCIOT OYEHb
IIPOYHBI U CYIIECTBYIOT TOJIBKO B BUAE AUMEPOB.

A, MMK
25 5 . 16

2

100

[Iponyckanue %
n
(=)
S

0
4000 3600 3000 1600 1200 800 600
Bonnossie uncna, cm™!

Puc. 1. UK cnexmpul cmecell scuphbix aunudos eodopociu Lourensia caspica (8 scuokoti nienke).

OTMeueHO, 4TO YacToTa Konebanuii C=0 MOHMKAeTCs MPUMEPHO Ha 30 CM ™' TIPH CONPSHKEHNH ¢
onHoi cBsa3pr0 -C=C-Ha 15 e’ TIPH CONPSIKCHUN OJHOM CBS3BIO

-C=C- u eme He 15 cM"' NpH CONpPSHKEHNHU ¢ 2 TBOHHBIMH CBA3AMH. J{abHEHIINE COMPSIKEHNS
MIOYTH HE TPUBOAAT K CIBUTaM YacTOT. B 3TuX ciydasx MHTEHCHUBHOCTH MOJOCH! Kosebanust C=0
MIOBBIIIIACTCA M OHA PACHIMPAETCS IO CPABHEHMIO C IIOJIOCAMM JKHPHBIX KHCIIOT, B KOTOPBIX
COTPSKEHHE OTCYTCTBYET.

Iornoca MOryIOmEHH s, OTBEYAOIIAs KapOOKCHIBHOI rpyre, nossmsercs mpu 1715-1700 cm™.

Xorss WK crexTpbl TPUMEHSIOT Ui WACHTU(QHUKAIMH TPaHC-ABOMHBIX CBA3EH, MOIOCHI
nornomenus npu 968 cM™,  OOYCIOBIGHHBIE BHE IUIOCKOCTHBIMH Je(OpMAIMOHHBIMH
KOJIeOaHUSMH aTOMOB BOJIOPO/a TIPH ABOHHOMN CBSA3H, IUIOXO MOSBISIOTCS (puc. 1).

370, BEPOATHO, OOBIICHACTCS TOKATHHON CHMMETPUEH OKPY>KEHHSI TBOWHOW CBSI3H.

B m3ydeHHBIX cMeciX BBICIIMX JKUPHBIX KHCIOT JIMMUAOB TAKXKe MPOSIBISETCS MHTCHCHBHOE
nornomenre B obmactu 1420-1200 cm', BBI3BaHHOE Ae(hOPMAIHOHHBIME KoneGauusmu -C-O-
CBsI3EH.



B o6nactu 1625-1585 cM™' mOSBISETCS HECKOIBKO [IOJIOC, WHOIZIA CIHMBAKOIINUXCA B OAHY
mmpokyto (puc.2), o0ycioBiIeHHYIO compspkeHueM 2 u Oomee -C=C- cBszell. MHTCHCHBHOCTH
ITOJIOC TIOTJIONIEHHUSI, COOTBETCTBYIOIIUX BAJICHTHBEIM KojeOaHUsIM compsikeHHBIX -C=C- cBs3eid,
0OBIYHO HEBEITUKA.

A, MMK
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Puc.2. UK cnexmpor cmecetl dcuphvix kuciom aunudos éooopociu Polysiphonia caspica (8 sicuoxoti nienke).

Iornomenne B odmacti 3000-2800 cM™' 06YCIOBIEHO BAICHTHBIMH KOJIEOAHUAMHI METAHOBBIX
rpym (=C-H), koTopoe nepekphIBaeTcsa HHTEHCUBHBIMU TT0I0CaMH TorutonteHus rpym -C- u -C-H
U IPAKTHYECKH TS MICHTU()HUKAIUKI HE HCIONIB3YeTCsl.

HabGnromarorcss oxpgaeMoe CIMBaHHE W yBEJIMYCHHE IIOTJIOLICHMS BaJGHTHBIX KoJeOaHHW
rpynn -C- u -C- H B o6nacti 2940-2850 cm™', uTo cOOTBETCTBYET GONBIIEMY COIEPIKAHUIO STHUX
TPYII B COCTaBE JIMITHA0B U3ydaeMbIx Bogopocieit (I-VI).

UK crexTpsl KUPHBIX KACIOT JunuaoB Bogopocieit I, VI anamormdse!l criekTpaM >KHPHBIX
KHUCIIOT TUnuoB Bonopocien I, I1.

Hcxonst w3 momydeHHbIX AaHHBIX MK CHeKkTpoB, ynoamock YCTaHOBUTH THIT YIJIEPOIHOTO
CKeNeTa, JKHPHBIX KHCIIOT, BXOMAIIMX B cocTaB JumuaoB Bopopociued (I-VI), n orHOmeHne
KapOOKCHIIFHON TPYMITBI JKUPHBIX KUCIOT K PACIIONIOKEHHBIM B JTHHEHHON HEpa3BETBICHHON IIETTH
HACBIIICHHBIM M HEHACHIIEHHBIM TPYNIMPOBKaM. DTH JaHHBIC NMPEICTaBIAIOT OOIBIION MHTEpeC
JUISl YCTAaHOBJICHUS B3aMMOCBSI3M (hapMaKOIOTHYECKOM aKTMBHOCTH JIMIIHMIOB BOAOPOCIEH C HX
XKHUPHO KHCIOTHBIM COCTaBOM M CTPOEHHEM, YTO TO3BOJSIET CO3JaTh BBICOKOI()(EKTHBHBIE U
panroHaIbHbIE JIEKapCTBEHHBIE (DOPMBI HA HX OCHOBE.

UK cmexTpsl BBICHIMX >KHPHBIX KUCIOT JunmuaoB Bomopocieit (I-VI) Kacmmiickoro mops
nonydeHsl Ha crektpoporomerpe dupmbl «Kapn Lleiicc Mena» B mmpokoM HHTepBaje 4acTOT
4000-650 cM” Ha ueTBepTOl WIENEBOH TpOrpaMMe MPH CKOpOCTH paszseptkn 12 Mm/100 cm™' n
CKOPOCTH TIPOTSOKKH Gymaru 150 cm™'/MuH.

OOBEKTHI 1151 KCCIIEIOBAHMS TIPUTOTOBJICHBI B BUJIE TOHKOH KalMMUIIPHON TUICHKH Ha OKHaX U3
Kamus Opomucroro. TonmmHa IIeHKH 00pas3loB mopoOpaHa TakkMM 00Opa3oM, YTOOBI MakCHMyM
Tosroc norsomeHus Haxoawics Mmexny 20 u 80% mporryckaHus.



3aknouenne.

1. B pesynapraTe B3auMoOACHCTBHS BalieHTHBIX koiecOaumit C=0 u O-H XupHBIC KHCIOTHI
JIUIMUI0B 00pa3yIoT acCOMUPOBAHHBIE MAKPOMOJIEKYJII.

2. C ysemuuenneMm konmdectBa C=C cBs3ell 4acToTa BaJICHTHBIX KojeOaHWIT KapOOHMIBHOM
TpYNIBl OHWKAETCA, & MHTEHCHBHOCTH IIOJIOCHI IOBBIMIAETCS, M 3Ta MOJO0Ca paclIMpsieTcs I0
CPAaBHEHHIO C MOJI0CAMU JKUPHBIX KUCIIOT, B KOTOPBIX OTCYTCTBYET JIBOMHAS CBS3b.

3. Tlomy4deHHbIe pe3ynbTAThI IO COCTABY U CTPOCHMIO XKHUPHBIX KHCIIOT JIMIHUIOB BOJOPOCIEH
MOT'YT ITO3BOJINTH CO3/1aTh BEICOKO3(D(heKTHBHBIE ¥ pallMOHAJILHBIE JIEKAPCTBEHHBIE CPE/ICTBA HA MX
OCHOBE.
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Abstract: the use of Programmable Logic Controllers (PLCs) in controlling and automating
industrial processes requires a high level of technical knowledge and skills. One way to train
operators and technicians on the use of PLCs is through the use of training simulators. This study
presents the formation of a database for the preparation of a training simulator based on a
programmed logical controller. The database was formed by collecting data from an existing PLC-
controlled process and creating a simulation model of the process. The simulation model was
integrated with a user interface to create a training simulator that accurately simulates the
behavior of the PLC-controlled process and provides an interactive platform for training.
Keywords: from programmable logic controllers (PLCs), virtual laboratory, technical higher
education institutions, simulation model.

CO3JAHUE BA3bI JAHHBIX JISA MOATI'OTOBKHU YYEBHOI'O
CUMVJISITOPA HA BA3E IPOTPAMMUPYEMOI'O JIOTUYECKOI'O
KOHTPOJIJIEPA
Paxmonos W.V.', KypOonos H.H.%, T'anues LILP°, Epexenon M.T.}

! Paxamonos kpomcon Yemonosuy - OoKmop mexHuveckux Hayk, 3aeedyiouuii kageopoii;
' Kyp6onos Hypbex Hypynno yemu - dokmopanm, 0oyeum,
Kagheopa snexmpocnabdicenue,
Tawkenmckuii 20CyoapcmeenHblll mexHuyuecKull yuusepcumem, 2. Tawikenm,
Tanues Llaxpys Paxcabosuu— samecmumens 0ekana,
Byxapcxuii uncmumym ynpaenenus npupoousimu pecypcamu, 2. Byxapa;
Epexcenos Maousp Tascemosuy — cmapuiuii npenodagament,
Kapaxannaxckuil 2ocyoapcmeennviil yHugepcumem. 2. Hyxyc,
Pecnybnuxa Y36exucman

AnHomayua: UCnOIL308AHUE NPOSPAMMUDYEMBIX  Aocudeckux Kowmpoanepog (IVIK) ons
VAPAGAeHUst U ASMOMAMU3AYUU NPOMBIUICHHbIX NPOYeccos8 mpefyem GblCOKO20 YPOBHS
MeXHUYecKux 3Hanull u Haswvikog. OOHUM U3 CnOcoO08 0OYUeHUs ONnepamopos U MexHuKos pabome
¢ IUUIK saensemca ucnomv3oganue mpeHaxcepos. B OamHoM uccrnedosanuu npeoCcmasieHo
dopmuposanue 6a3vl OAHHBIX 04 NOO20MOBKU MpeHaxcepa Ha 0Oase NPOSPAMMUPYEMO20
Joeuueckoeo Koumposiepa. baza Oannvix 6viia cihopmuposana nymem cOopa OAHHBIX U3
cywecmsyrowe2o npoyecca, ynpasisemozo IUUIK, u co30anus umumayuonHou mooeiu npoyeccad.
Hmumayuonnas modenv 6bL1a UHMESPUPOBAHA C NOTL308AMETLCKUM UHMEPDelcoM Oa cO30aHUs
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obyuarowezo CuMyIsImopa, KOMOpulll MOYHO UMUMUPYem NO8edeHue npoyeccd, YNpasisaemo2o
HIK, u npeocmasisiem co60ti uHmMepaKmusHyro niameopmy 01s o0yueHus.

Knrouesvle cnoea: npocpammupyemvix jaozcuyeckux xoumpoanepos (ILVIK), eupmyanvuas
1ab0pamopus, mexHuiecKue 8y3vl, UMUMAYUOHHASL MOOEb.

UDC 623.592

Advances in technology in industry have led to the increased use of Programmable Logic
Controllers (PLC) in controlling and automating various processes [1]. However, proper operation
and maintenance of PLCs requires a high level of technical knowledge and skills. One way to train
operators and technicians to use PLCs is to use training simulators. This study aims to present the
database formation for the training simulator based on the programmed logic controller.

Programmable logic controllers (PLCs) are widely used in industrial settings to control and
automate various processes. These devices require a high level of technical knowledge and skills to
operate and maintain them properly [2, 3]. Training operators and technicians in the use of PLCs is
essential to ensure the efficient and safe operation of industrial processes. One of the effective
methods of training in PLC is the use of training simulators.

Training simulators allow operators and technicians to practice and improve their skills in a
simulation environment that mimics the behavior of real PLC-controlled processes. However, the
development of training simulators requires a large amount of data and information about the PLC-
controlled process as well as the PLC program itself. This study aims to present the database
formation for the training simulator based on the programmed logic controller [3, 4, 5]. The study
discusses methods used to collect data from an existing PLC-controlled process, create a simulation
model of the process, and integrate the simulation model with a user interface to create a training
simulator. The purpose of this study is to provide a detailed methodology for building a database to
prepare a training simulator that can be used to train operators and technicians in the use of PLCs in
industrial settings.

The database for the training simulator was formed by collecting data from an existing PLC-
controlled process. The process was analyzed and the PLC program was broken down into
individual instructions. These instructions were then used to create a simulation model of the
process. The simulation model was then combined with a user interface to create a training
simulator.

The training simulator was able to accurately simulate the PLC-controlled process. The
simulation model was able to reproduce the behavior of the process, including the response to
different input conditions. The simulator's user interface allowed manipulation of input conditions
and monitoring of process output.

The results of this study show that the formation of a database for the preparation of a training
simulator based on a programmed logic controller was successful. Data collected from an existing
PLC-controlled process was used to create a simulation model of the process. The simulation
model was able to accurately reproduce the behavior of the process, including the response to
different input conditions [6, 7, 12]. The simulation model was then combined with a user interface
to create a training simulator.

The training simulator was able to accurately simulate the PLC-controlled process. The
simulator's user interface allowed manipulation of input conditions and monitoring of process
output. The simulator provided an interactive platform for training operators and technicians on the
use of PLCs in a simulated environment that mimics the behavior of real PLC-controlled processes
[11].

In addition, the results showed that the training simulator can be used to train operators and
technicians to use PLCs in a safe and controlled environment without affecting the actual process,
helping to reduce the risk of failures and downtime.

In general, the results of this study show the effectiveness of using training simulators in PLC
training and the importance of forming a database for training a training simulator based on a
programmed logic controller.
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One potential area of discussion could be the effectiveness of using training simulators in PLC
training. The results of this study show that the training simulator was able to accurately simulate
the behavior of the PLC-controlled process and provided an interactive platform for training
operators and technicians [8, 10, 11, 13]. This supports previous research that has shown the
benefits of using training simulators in PLC training, such as improving technical knowledge and
skills, increasing productivity and reducing the risk of failures and downtime in industrial
processes.

Another area of discussion will be the importance of building a database for training a training
simulator based on a programmable logic controller. A research methodology for collecting data
from an existing PLC-controlled process, creating a simulation model, and integrating it with a user
interface serves as a guide for other researchers and practitioners who wish to develop their own
training simulators. When receiving new data, data is checked to ensure that it is not duplicated.
and duplicate data is deleted (Figure 1). The results of this study show that a comprehensive
database is critical to the proper simulation of a PLC-controlled process and therefore to the
success of a training simulator.

In addition, the authors can discuss the limitations of this study and future research areas. For
example, the study focused on a single PLC-controlled process, and further research could be
conducted to test the generalizability of the methodology across different types of processes and
PLCs.

Overall, the discussion section provides a thorough analysis of the findings and implications of
the study, as well as suggestions for future research in the field of PLC training simulators.

One potential area of discussion could be the effectiveness of using training simulators in PLC

training.

l Input datas /
!
Filtr datas
‘l' _ all data from the
Nipax = len(AD) - = = = database 1s accepted
vlr - as list AD
i=0

if data[i] in AD

y

deletion

Fig. 1. Algorithm of receiving data.
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The results of this study show that the training simulator was able to accurately simulate the
behavior of the PLC-controlled process and provided an interactive platform for training operators
and technicians. This supports previous research that has shown the benefits of using training
simulators in PLC training, such as improving technical knowledge and skills, increasing
productivity and reducing the risk of failures and downtime in industrial processes.

Another area of discussion will be the importance of building a database for training a training
simulator based on a programmable logic controller. A research methodology for collecting data
from an existing PLC-controlled process, creating a simulation model, and integrating it with a user
interface serves as a guide for other researchers and practitioners who wish to develop their own
training simulators. The results of this study show that a comprehensive database is critical to the
proper simulation of a PLC-controlled process and therefore to the success of a training simulator
[5-10].

In addition, the authors can discuss the limitations of this study and future research areas. For
example, the study focused on a single PLC-controlled process, and further research could be
conducted to test the generalizability of the methodology across different types of processes and
PLCs [12, 13].

Overall, the discussion section provides a thorough analysis of the findings and implications of
the study, as well as suggestions for future research in the field of PLC training simulators.
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Abstract: virtual Laboratories (VLs) have become increasingly popular in technical higher
education institutions as a way to enhance the teaching of specialized subjects. VLs are digital
environments that simulate real-world equipment and systems, allowing students to perform
experiments and conduct research in a safe and controlled environment. This research aims to
investigate the impact of VLs on the quality of teaching of specialized subjects in technical higher
education institutions.

Keywords: virtual laboratory, technical higher education institutions, simulation.
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Today, great attention is paid to increasing the quality of education and training personnel with
high potential. It is no secret that there is a shortage of highly qualified personnel in enterprises.
One of the reasons for this is that the laboratories are not well organized. Teaching in engineering
requests laboratories to implement practical issues however traditional laboratories present
different problems such as costly, limited resources or restricted physical access [1]. Virtual
Laboratories (VLs) have become increasingly popular in technical higher education institutions as a
way to enhance the teaching of specialized subjects. Students sometimes face lots of issues in
traditional classes while doing risky laboratory experiments, but we may easily overcome these
obstacles with the aid of Virtual Laboratories. With the help of the Virtual Laboratory, we don’t
have to worry about budgetary issues or lack of facilities in laboratories as the majority of schools
and universities are unable to create them [2-5]. VLs are digital environments that simulate real-
world equipment and systems, allowing students to perform experiments and conduct research in a
safe and controlled environment.

This research employed a mixed-methods approach, including both quantitative and qualitative
data collection methods. A survey was administered to a sample of students and instructors at
technical higher education institutions, asking about their perceptions and experiences with VLs.
Additionally, interviews were conducted with a subset of the survey participants to gather more in-
depth information about the impact of VLs on the quality of teaching. The data was analyzed using
statistical techniques and thematic analysis, respectively [6-10].

The results of the survey revealed that the majority of students and instructors found VLs to be
effective in enhancing the teaching of specialized subjects. Students reported that VLs allowed
them to better understand the material, as they could conduct experiments and explore concepts in a
more interactive and hands-on way. Instructors reported that VLs allowed them to provide more
engaging and dynamic instruction, and to better assess student understanding. The interviews also
revealed that VLs allowed for more efficient and effective use of class time, as students could work
independently on laboratory exercises and simulations [10].

However, the results also revealed some challenges associated with the use of VLs. Some
students reported difficulty navigating the virtual environment and understanding the instructions,
while instructors reported that creating and maintaining VLs can be time-consuming and require
specialized technical expertise.

The general architecture of virtual laboratories shows that students will have the following
advantages when using VLs [7, 9, 11]:

A safe environment

Perform optional operations in real-time at any time

Run experiments at any time

Dramatically shortening the repetition interval of experiments
Avoiding abstract concepts in experiments

Having excellent work skills

Avoiding the damage of failed experiments.

The general architecture for virtual labs depicted in the first image shows that the student can sit
in the position and environment of his choice, gain advanced learning skills and the seven benefits
listed above.

To organize this situation, virtual laboratories are organized on the basis of 5 parts [8, 10]:

1. Smart Tutor system - this system is divided into five parts:

a) Initial categorization - divides students into categories. This part is integrated with the test
part, and the test module for categorization serves as the basis;

b) Student model - in which the general page of the student works;

¢) Tutor module - teacher functions are formed;

N U R L
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Intelligent Tutoring
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Simulatethual TL.aboratory

Fig. 1. General architecture for virtual labs.

d) Behavior analysis - analyzes the student in the system and the media or textbooks he is
studying.

e) Knowledge Base - all information is stored

2. Media - the presentation part of all video, audio, visual materials.

3. Simulated/Remote/Virtual Laboratory - part of the development of virtual laboratories.

4. Guest system - the part of working on new users interested in the system. This part consists
of 4 sections:

a) graphic environment - the department of providing a graphic environment for full
explanations of the process to students;

b) Lessons - lesson organization department;

¢) pedagogical actions - department of organization of pedagogical actions;

d) experiments - department for carrying out experiments;

5. Testing system - this system consists of two parts: test academic background and student. It
serves to control the received state of science
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The most important thing for students is to acquire excellent knowledge and skills and to
perform experiments perfectly in a safe environment. That's why the reasons listed above serve as
the basis for the results of the surveys.

This research has shown that VLs can have a positive impact on the quality of teaching of
specialized subjects in technical higher education institutions. They allow for more interactive and
hands-on learning, efficient use of class time, and better assessment of student understanding.
However, it is also important to consider the challenges associated with the use of VLs, such as the
need for technical expertise and the potential for difficulties in navigation and understanding of
instructions. Technical higher education institutions should consider these factors when
implementing VLs in their curriculum, and offer training and support to students and instructors to
ensure their effective use.
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Annomayun: 6 cmamve  AHATUUPYIOMCS  INEKMPUYECKAs,  YeNnb,  NOOKMOYEHHAs K
HeCUHYCOUOAIbHOMY UCHIOYHUKY dHepeul. B peanvhvix nompebumensx snexmpuseckol snepeunt u3-
30 HAMUYUA NAPAMEMPUYECKUX INEMEHMO8 UCKANCACTCS OpMA KPUBBIX HANPSICEHUS U MOKA
Hcrascenust popm Kpugvix smux (GYHKYUll y nPUEMHUKO8 NPUBOOSIM K OONOIHUMENbHBIM NOMEPSIM
IHEpUU U CHUICEHUIO UX KOdppuyuenma nonesnoeo Oeiicmeus. i pacuema maxkux cxem
npumeHsiomcs epaguueckue, 2papo-anarumuieckue U aHarumuyeckue Memoowl. B xauecmee
AHATUMUYECKO20 PeUeHUsi NPUMEHEeH Menoo0 NOAUHOMUAILHOU ANNPOKCUMAYUU OISl YUCIEHHO2O0
UHMESPUPOBAHUsT  (DYHKYUYU, MaK Kak Jwo0as Henpepovinas —QyHKyus —Modcem  Oblmb
AnnpoOKCUMUPOBAHA ¢ 00O MOYHOCMbIO GHYMPU 00020 3AKPLIMO20 UHMEPBALd C NOMOUbIO
ROUHOMA OOCMAMOYHO BbICOKOU cmenenu. Onucvléaemes Kiaccudeckas meopema Beepumpacca
06 annpoxcumayuu. Ilokasanvl zpaguueckie u300padCEHUs 2€0MempUiecKoll UHMepnpemayuu
MHO20WA208020 MEMOOd U OOWULL U0 MHOLOUIALOBOU OPMYIbL HUCIEHHO2O UHMESPUPOBAHUS
nopsoka «k». Beedenusi mepmuna 4ucienHo20 UHMEeZPUPOBAHUsL CEA3AHO C MeM, 4O Memoobl
IMO20 MUNA AHATOZUYHBL MEMOOAM, UCHONb3YEMbIM Ol YUCIEHHO20 UHMESPUPOSAHUS QYHKYUIL.
Topsdok memooa HYUCTIEHHO20 UHMESPUPOBAHUST OMHOCUMCA K MAKCUMATbHOU CMeneHu
NONUHOMUATILHO2O DeuleHus, 6 KOMOpoM ¢opmyia Oaem mouHOe 3HauyeHue Oasi X(t,+;) npu
omcymemeuu owubrku okpyerenus. Ilpedcmagiena snexmpuueckas cxema u popmynbl YUCIeHHO20
UHMEZPUPOBAHUSI 6MOPO20 NOPAAOKA, KOMOPbL 6N s 08YXUIA2080t (POPMYIOU.

Knroueswie cnosa: necunycoudanvHas QyHKyusl, aHarumudeckui pacuem, HenpepuleHas (QyHKYus,
annpoxcumayusi GyHKyul, ROIUHOM 8mopoti cmenenu, memoo Teiiopa, Memoo HeonpeoeNeHHbIX
K03 puyuenmos
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Abstract: this paper presents an electrical circuit connected to a non-sinusoidal power source. In
real consumers of electrical energy, due to the presence of parametric elements, the shape of the
voltage and current curves distort the shapes of these function curves at the receivers, resulting in
additional energy losses and a reduction in their efficiency. Graphical, graph-analytical and
analytical methods are used to calculate such schemes. A polynomial approximation method for
numerical integration of the function is applied as an analytical solution, since any continuous
function can be approximated with any precision within any closed interval by a polynomial of
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sufficiently high degree. We describe the classical Weerstrass theorem for approximation.
Graphical representations of the geometrical interpretation of the multistep method and a general
view of the multistep formula for numerical integration of order "k" are shown. The term numerical
integration is introduced because methods of this type are similar to those used for numerical
integration of functions. The order of a numerical integration method refers to the maximum
degree of polynomial solution in which the formula gives the exact value for x(t,;) in the absence
of rounding error.

Keywords: non-sinusoidal function, analytical calculation, continuous function, function
approximation, second-degree polynomial, Taylor method, uncertain coefficient method.

VIK 621.3.018

Hanmumne HenmMHEHHBIX SIIEMEHTOB, COJEPXKAIIMXCS B MCTOYHHKAX MUTAHHSI U MOTPEOHTEISX
ANEKTPUYECKON SHEPTUH, SIBISETCA MPUUMHOM MOSIBICHUS MNEPHOIMYECKHX HECHHYCOMIAIBHBIX
3. J.C, HanpspKEHUH M TOKOB B JIEKTpUUECKUX Lersx. [lepronnyeckre HeCUHYCOUATbHBIE TOKU
CHOCOOHBI OKa3bIBaTh HEONAronpUsITHOE BO3/CHCTBUS Ha pabOTy W3MEPUTENHHOW amnmaparypsl,
co3JaBaTh J100aBOYHBIE MOTEPU B IJICKTPUYECKUX MalMHAX W ammnaparax, B CJIEIACTBHU Yero
BO3HHUKAeT JIOMOJHUTEIbHBIN HarpeB M cooTBercTBytonine cHumxkeHue ux KIIJ[, mosmnsercs
MeIaloMe BO3/IeiCTBUS Ha IMHUN CBSI3H.

[Ipu aHaMTUTHYECKOM pacdeTe HEeCHHYCOMIAIbHBIX (DYHKIMI CYIECTBYET HECKOJIILKO METOJIOB.
K HUM MOXXHO OTHECTH Takhe METOIbl Kak, MeToj] Teiopa, KOTOPHIN SBIISETCS OIHOIIATOBBIM;
METOJl YHCIIEHHOT'O0 MHTETPUPOBAHUS IMOMYYUBIIEr0 Ha3BaHUS MHOTOLIATOBOIO; METON Ajamca -
bamopra Tpersero mopsaka T.e. METOJ HeONpeAeleHHbIX Kod(pduimenToB. B nanHoi padore
paccMOTpeH METOA Tpanenuii KOTOpbId sBisieTcss ABYX miaroBod (opmynoi. Kak u3BecTHO, B
JJIEKTPODHEPreTUKE B KadyeCTBE CTaHAApTHOH (OpMBI Ui TOKOB M HANpPSDKEHWH IpUHsTa
cuHyconganbHas ¢opma. OZHAKO B PEaNbHBIX YCIOBHAX ()OPMBI KPHBBIX TOKOB M HAIPSDKCHUH
MOT'YT B TOH WJIM MHOH Mepe OTIMYaThCAd OT CHMHYCOMIAJbHBIX. MckakeHust GpopM KPHBBIX 3THX
(GYHKIMHA y NPUEMHHUKOB IMPUBOAAT K JOMONHHUTEIBHBIM IIOTEPSM JHEPIMH M CHIDKEHHIO HX
koo duireHTa monesHoro neWcTBus. [IpuumHOi UCKaKeHUS (QOpPMBI KPUBBIX TOKOB U
HANpPSDKEHU B CJIOKHOW 3JEKTPUYECKOW LIeNH MOXKET OBbITh HAIMYUE B IJICKTPUUECKON Lenu
NIapaMEeTPUIECKUX DIIEMEHTOB, NTaPAMETPhI KOTOPBIX U3MEHSAIOTCS BO BPEMEHHU

[R,L,C = f(0)]

e(t)

Puc.1. Cnoorcnas JJliekmpudeckasl yensv NOOKNIIOYEHHOU K HeCtuCOuoa/leOMy UCMOYHUKY HANPANCEHUS.
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e(t)

Puc.2. @opma kpueoii HecunycouoaibHO20 UCMOYHUKA HANPSIHCEHUS.

Pacuera mapamMeTpoB TaKUX HECUHYCOUJAJIBHBIX BEIMYHMH MOXHO YCJIOBHO pa3JCIUTh Ha TpHU
JTamna.

1) T'apmoHn4eckHii aHaIH3 T.€. Pa3lIoKEHHUsI HECHHYCOUIAIbHON QyHKIuK B psig Dypse.

2) AHanMTHUYECKHUH pacyer

3) Cunres perieHus

IIpy  aHajMTHMYECKOM  pacyeTe MOXKHO  BOCIOJIB30BAaThCSl  YHUCICHHBIM  PEIICHHEM
MIOJIMHOMHMAJIbHOM ~ alllIPOKCUMALIUK, KOTOPBIM IO3BONAET BBIYUCIMT 3HAYEHUS OCHOBHBIX
rapamMerpoB JaHHOHM dnekTpuueckod wnenu. Jlobas HenpepbiBHAs (QYHKIUS MOXET ObITh
aNMpPOKCUMHUPOBaHa C JIO00H TOYHOCTBIO BHYTPH JIIO0OTO 3aKpPBHITOIO HHTEpBaja C IHMOMOLIBIO
MIOJIMHOMA JIOCTATOYHO BBICOKOM cTeneHu. [lonmmHom crenenu K:

(@) = ay + a;t + a,t?+... +a, tk

ao, al, az, ey ak — KOHCTAHTBI
[TonmnHOM BTOPOH CTETIEHHU:

)?(t) = Qg + alt + aztz

[Ipeanonoxum, 4To TOYHOe pemeHne 3amaunm Komwu wmm x=f(x, t), x(ty)—x,naercs
MOJIUHOMOM CTENEHH k:
R(t)=ay + a;t + a, + t2... +a,t¥, (1)

Tae ag, aq,ay, ., A IBISIOTCA KOHCTAHTAMH.
[IpeanonaoxuM TakKe, YTO JaHO TOYHOE 3HAYCHHE XtH ero MmepBOd MPOHU3BOAHOUN
X'(t)upu t==t,,

tn-1,tn-z, .. tn-p T-€X(ty), X(ty_1),.... X(ty—p) 1 X'(ty), x""(tp—1).. . .
e ®(thyp)

OcHOBHOI 33):[3‘10171 HpeﬂCTaBHCHHBIﬁHGPCH HaMHU ABJIACTCA IMOJMYYCHUC TAKUX YHCICHHBIX

A

METOJIOB, KOTOpPBIE IO3BOJSIIOT TOYHO BBIYMCIUTL 3HaveHue X(t,,,) 22 %(t,,.h). Hanpumep,
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ecin k= 1B ypaBHeHuu (1), TO sIBHBI MeTOx Diiniepa, MO3BOJSET 3TO clenaTh. B obmiem, mobdoi
METOJI, JTArOUIHii BO3MOXKHOCTh BBIYHCIUTh TOYHOE 3HaUeHUe X(7,+1), B 3amaue Komw, nmeronieit
TOYHOE pemieHne B (¢GopMe TOMMHOMa &-H CTENEeHH, HAa3bIBAIOT (DOPMYAOU HUCIEHHOZ0
unmezpuposanust nopsaoka k.

TepMUH «YHCIICHHOE HHTETPUPOBAHKE» BBEJCH IIOTOMY, YTO METOJIBI 3TOI0 THIA AaHATOTHYHBI
METOIaM, HCIONB3YEMBIM JUIsl YHCICHHOrO HWHTerpupoBanus ¢ynkumii. [lopsmok Merona
YHCIIEHHOTO UHTETPUPOBAHUS OTHOCUTCSI K MAaKCHMAJIBHOM CTETICHH TOJMHOMHAIBEHOTO PELIeHUs,
B KOTOpPOM (popMyJia TaeT TOUHOE 3HAYECHHE IS X(Z,+;) IPU OTCYTCTBUH OLIMOKH OKPYTJICHHUSI.

KoneuHo, B TOM ciydae, KOrjia TOUYHOE pEIIeHHE HE SBISIETCS MOJIMHOMHUAIBHBIM, (opMyIa
YHUCIIEHHOTO WHTETPUPOBAHUS AaeT TOJbKO NPHOIMKEHHOE 3HAUYEHHWE X, U HE JaeT TOYHOIo
3Ha4YeHHs X(t,,1).OIHAKO C YUETOM KIIaCCHUYECKOW meopemvl Beepumpacca 06 annpoxcumayuu
KOTOpasl YTBEPXKJAeT, YTO JIt00asi HempepbiBHAS (DYHKLIHS MOXET OBITh aNIpOKCHMHpPOBaHa C
000N TOYHOCTHIO BHYTPH JIFOOOTO 3aKPHITOIO0 MHTEPBaia C TOMOIIBIO MOJMHOMA JOCTATOYHO
BBICOKOH CTETEHH, SICHO, YTO Ja)Ke €CIIN PElIeHNE HE SBIISETCS OIMHOMOM, GOpMyIia YUCIEHHOIO
WHTETPUPOBAHUS JIOCTATOYHO BBICOKOTO IOPSJIKA MOXKET OBITh WCIIOJNB30BaHa JUISi BBIYHMCIICHUS
X(t,41)c MOOOI KemaeMol TOUHOCTBIO. Ha mpakTke, OJHAKO, YMCIO BBIYMCIEHHH W OIIUOKa
OKpYIJICHHS! YBEIMYMBAETCS C POCTOM TNOpsAKa (OpMYJbl WHTETPUPOBAHUSI M IMPAKTHYECKH
MPUEMIIEMBbIMU SBIISIOTCS 3HaueHus k<10.

x(2,.1)

x(t)=a, +ai + a,t* + x(t,)

.+ akt"‘

Puc. 3. Feozwemputtec;cwl UuHmepnpemayus MHO2ouiaco060c0 Memooa.

B ommmumne ot meronma Teitnopa, B GonpmmHCTBE (GOPMYN YHCICHHOTO MHTETPUPOBAHUS IS
BBIYHCIICHUS X,,, HCIONB3YyeTcs MH(POPMAIM OT Mpe NBIAYIIMX IMIAr0oB. DTO HILTIOCTPHPYETCS
3alITPUXOBAHHON 00JacThio MOA KpuBOil X(t)Ha puc. mus caydas p=9. Iloaromy-meron
YHUCIICHHOTO HWHTETPUPOBAHUA NPH p> 1 HA3BIBAIOT MHO20WIA206bIM B OTIMYHE OT METoxa
Teiinopa, KOTOPBIH ABISAETCA 00HOWiazo08bim. OOIMMI BUA MHOTOMIATOBOW (POPMYITBI YHUCIEHHOTO
HUHTETPUPOBAHUS UMEET CIECAYIOLIYIO (hOpMY:

Xnt+1 = QoXp + A1Xpn—1 +---+apxn—p + h[b—lf(xn+1t tn+1) +
+bof (s tn) + .oy f (X tup)| = X0 @ 20 +
+h X0 by f Gty tas), (2)
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rIe ao,al,...,ap,b_llzlbo, bl,...,prBJ'IS{IOTCSI 2p + 3 ko3¢ dunmeHTaMu, KOTOpPHIC IOJKHBI
OBITH OTIpE/IEIIeHBI TaK, YTO €CIIM TOYHOE PEIICHHE SBISIETCS TIOTMHOMOM M €CIH TIPEJBapUTEIIEHO
BBIYHMCIICHHBIE 3HAYEHUS Xy, Xp_1, ) Xn_pHXpn, Xn_1, ..+, Xp_pIPEAIONATAIOTCS TOYHBIMHU, TO
ypaBHeHHE (2) maeT TOYHOE 3HAUYEHHE X,,q. UTOOBI 1MOKa3aTh, KaK HAWTH 3TH KOI(PQUIIMEHTHI,
MoIyduM (OpMYITy YHUCIIEHHOTO MHTErpHpoBaHMs mopsaka k=2. CnenoBaTenbHo, ypaBHeHHe (1)
YIIPOIIAETCs 10 TOJIMHOMAa BTOPOH CTEIICHH:

() = ag + a;t + a,t? 3)
[oxacraBus t= t,,; = t, + hB ypaBHenue (3), moIy4InM:
R(tps1) = ag + a;(t, + h) + ay(t, + h)? = (ap + ayt, + a,t?n) +

+h(a, + 2a,t, + ayh) = X(t,) + h(a; + 2a,t,, + a,h)(4)
[Ipenmnonoxum, 4To BEIOpaH MPOCTSHINTUI CITydai, st KOTOPOro p—»b B ypaBHEeHUH (3):

Xni1 = AoXp + R[b_1f(Xpy1, Eap1) +Dof (xn, t)] (5)
Hameii 3agadeil sBisieTcss HAXOXKACHHUE TaKUX K0dpUIKUeHToB ay,b_q, by 4To0sl pu X(t,) =

X, BBITOJHSIIOCH YCIOBUE X (t),41) = Xpqq1- OTH KOI(DDUIMEHTH MOTYT OBITh HAMIEHBI CIEAYIOIINM

METOIOM HEOMpPEICICHHBIX KO(PPHUIIUECHTOR.
U3 ypaBHenus (3) umeem:

Jlns1s tnsr) 2 X' (tger) = @y + 25t 5015 (6)
[ ty) = ;C\,(tn) = a; + 2a,t,. (7
[loncraBus ypaBHenus (6) u (7) B (5), moaydum

Xpn+1 = QoXp + h{b_l[al + Zaz(tn + h)] + bo(al + Zaztn)} = QogXp + h[al(b_l + bo) +
2a2tnb—1+b0+a2h2b—1 ®)

CpasHuBas ypaBHeHUS. (4) u (8) U yIUTHIBAs, UTO
2(t,) = x,uX(tp41) = X1 TOTYUUM CIEAYIOINE OTPAHAYEHHS:

a, =1; C)
b_i+by =1; (10)
2b_, = 1; (11)

3aMeTHM, YTO MMEIOTCSl TPH HE3aBHCHMBIX YPAaBHEHHsS ISl TPEX HEM3BECTHBIX, a IOITOMY
KO>((QUIMEHTEI MOTYT OBITH OIPENEIEHB E€IMHCTBEHHBIM o0pasoM, T. e.a, =1, b_; = 1/2,
uby, =1/2,

CrnemoBartenbHO, ypaBHeHHE(S) IPUMET BUI:

Xne1 = Xn + 5[ Qsss tuss) + F (s £)] (12)

Ora QopMyna YUCICHHOTO WHTETPUPOBAHKS BTOPOTO IMOPSAIKA OOBIYHO HA3BIBACTCS Memooom
mpaneyuti, TTOCKOIBbKY BTOPOH YJIEH MOXKET OBITh MHTEPIPETUPOBAH KaK 00JacTh, OrpaHWYCHHAS
Tpamernueir. Meron Tpamenuii SBISIETCS OBYX IaroBod (OPMYIIOH, MOCKONBKY HEOOXOIMMEI
3HaYeHHs X(?)B B MOMEHTa BpeMeHU t,u t,.,. 3amerum, uto ypaBHenue (12) ompenenser
Xp41 TOTBKO HESBHO, ITOCKOJBKY HEM3BECTHOE X, ; HAXOAUTCS B 00CHMX YaCTSIX ypaBHeHUs. Takue
METO/Ibl Ha3bIBAIOT HEIBHBIMH B OTJIMUHUE OT MeToza Teiltopa, KOTOpBIA SBIISETCS SIBHBIM.
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W3noxxeHHBIE METOA HEeOoNpeneNeHHbIX KOX(P(UIMEHTOB MOXET OBITh HWCIIONB30BaH JUIA
roydeHust (JOpMyJl YUCIICHHOTO MHTETPUPOBaHUs Topsinka k> 2.B aToM cirydae u3 ypaBHeHus (2)
HEoOXOAMMO BHIOpaTh OONBIIE WIEHOB, YTOOBI MONYYUTh TAKOE M€ YHCIO HE3aBUCHMBIX
OrpaHUYMBAIOIINX YPABHEHUH, KaK 1 HEU3BECTHBIX. Pe3ylbTHPYIOIINIT METO] OKa3bIBACTCSI, TAKUM
oOpa3zoM, MHoOromaroBoi (MHOroTOoueuHoH) ¢opmynoi. Ecim b_;=0; TO momydaem sBHYIO
(otkpeiToro tuma) Qopmyrmy. Eciub_; # 0, To uMeeM HEsBHYIO (3aKpBITOro THIA) (HOPMYITy.
HesiBHBIE METO/BI U3BECTHBI TAIOKE KaK Memoobl 3aKpulino20 muna Wil umepamueHvle mMemoobl;
SIBHBIE METO/Ibl U3BECTHBI TAKXKE KaK Memoobl OMKPbIMo20 muna Uil Memoobl NposHO3a.

Pesynprupyromumii MeTos OKa3bIBaeTCs, TaKUM 0O0pa3oM, MHOTOMIAroBOH (MHOTOTOYEYHOI)
¢opmynoit. Ecnmu b_,=0; To momydaem siBHyto (oTKpbiTOoro tumna) gopmyny. Ecmub_; # 0, T0
MMeeM HEsIBHYIO (3aKpBITOro Thma) Gopmyiy.

W3noxxeHHBI METOA HEOoNpeneNeHHbIX KOd(P(QUIIMEHTOB MOXET OBITh HCIIOIb30BaH IS
noydeHus: GopMysl YHCIIEHHOTO MHTETPUPOBaHUs. B 3TOM ciydae M3 MOJNYYEHHOTO ypaBHEHUs
HEOOXOAMMO BBHIOpaTh OONBIIE YICHOB, YTOOBI IONYYUTh TaKOE € YHCIO HE3aBUCHMBIX
OrpaHMYMBAIOIINX ypPaBHEHWH, KaK W HEW3BECTHBIX. [IpUMEHssI 4YHCIEHHOE pelleHue
MOJIMHOMHAJIPHOW ~ anMpOKCHUMallid MOXXHO BBIYHCIUTH 3HAUYEHHS OCHOBHBIX I1apaMeTpOB
HECHHYCOUIANBHBIX (QyHKIHMH.
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5. Abidov K.G.; Rakhmatullaev A.I. Possibility of application of a reciprocity principle
atconversions of currents and voltages on the nonlinear four-poles. // TSTU. 2019 Nel. 80-84 p.

ONTUMMU3AIINS U HACTPOMKA KOHTYPA PET'YJIMPOBAHUSA
CUCTEMBI (JIBUT ATEJIb-MEXAHW3M» HA TEXHUYECKHUM
OIITUMYM B ITAKETE SCILAB
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2. Mocksa

AHHOmMauuAa: 6 COBPEMEHHBIX YCA0BUAX 6 YelsX YNPOWEHUs MAMeMAMmuyecKux pacuémos u
epaguyeckou uzyamuzayuu Qusuteckux npoyeccos npumensiomes pasnuunvie CAD-cucmembl.
Llenvio saersiemca co30amv moodenb O NPOBEOCHUS ONMUMUAYUU U HACMPOUKU KOHMYpd
PecyaIupoSanus Ha MeXHUYecKuil onmumym ¢ nomowpro nakema Scilab u nocmpoums epagux ¢
6XOOHBIMU U 8bIXOOHBIMU NAPAMEMPAMU.

Knroueswle cnosa: CAY, moderuposanue, Scilab, konmyp pecyiuposanus, mexHuieckuti OnMmMumyM.
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OPTIMIZATION AND ADJUSTMENT OF THE CONTROL LOOP OF
THE ENGINE-MECHANISM SYSTEM TO THE TECHNICAL OPTIMUM
IN THE SCILAB PACKAGE
Kartashov A.V.!, Chalova M.Yu.”

Kartashov Aleksey Vitalievich - undergraduate;

’Chalova Margarita Yurievna - Candidate of Technical Sciences, Associate Professor,
DEPARTMENT "GROUND TRANSPORT AND TECHNOLOGICAL MEANS",
RUSSIAN UNIVERSITY OF TRANSPORT,

Moscow

Abstract: in modern conditions, various CAD systems are used to simplify mathematical
calculations and graphical visualization of physical processes. The goal is to create a model for
optimization and adjustment of the control loop to the technical optimum using the Scilab package
and plot a graph with input and output parameters.

Keywords: ACS, modeling, Scilab, control loop, technical optimum.

VIIK 681.51

Scilab — 3T0 cucTemMa KOMITBIOTEPHOW MaTEeMaTHUKH, KOTOpas MpeJHa3HaueHa [Uisl BBITTIOITHEHUS
WHXXCHEPHBIX U HAYIHBIX BI)I'-II/ICJ'IeHI/II‘/II, TaKUX KakK:

* pELICHNE HEJIMHENHBIX YPABHEHUH U CUCTEM;

* pellleHUe 3314 IHHEWHOM anre6psr;

¢ pCIICHKE 3a/ia4 OIITUMU3 AN,

* mudepeHMpOBaHNE U HHTETPUPOBAHHKE;

* 3a1au 00pabOTKa IKCHEPHMEHTAIBHBIX AAHHBIX (MHTEPHOIALMSA U alllpPOKCUMALUs, METOA
HAaUMEHBIINX KBAJpPaTOB);

* pelieHre OOBIKHOBEHHBIX T depeHInanbHbIX ypaBHEeHui U cucteM [1].

Kpome toro, Scilab npenocTaisier MMPOKHE BO3MOXKHOCTH IO CO3JIAHUIO U PENaKTHPOBAHUIO
Pa3INYHBIX BUIOB rpa(uKOB U IIOBEPXHOCTEH.

s npuMepa ucronb3oBaHus nakera Scilab Ha MpakTHKe HACTPOMM KOHTYP PeryarpOBaHHS
CHCTEMBI «JIBUraTeIb-MEXaHM3M» HA TEXHUYECKUI ONTHMYM.

[Npexxne, yeM HACTPOUTH U ONTUMHU3UPOBATH KOHTYP PEryIHPOBAHMS CHCTEMbI HA TEXHUYECKUI
U CUMMETPUYHBIH ONTHMYMBI, PACCMOTPUM €T0 CTPYKTYPHYIO CXeMy, IIPEICTaBICHHYIO Ha puc. 1

[2].

|F©

Xsan HE(D) U, X
Perynartop > OO bEeKT

Puc. 1. Obobwennan cmpyxmypras cxema TUHEUHO20 KOHMYPA Pe2yIUpOBAHU.

Kak BUIHO M3 pUCYHKA, BBIXO/HAS BENMYMHA 00bekTa X MOJAETCS Ha YCTPOWCTBO CPABHEHUS
(B maHHOM ciy4ae — CYMMAaToOp) W BBIYMTACTCS W3 STAJIOHHOrO0 curHama Xs3aj. llomydeHHas
pa3HoCTH (omHbKa €) MOJACTCS HA PETYIATOP, GPOPMHUPYIOIINN CHUTHAJ YIPaBIICHUS s 00bekTa. B
JAaHHOM ciy4ae OOBEKT TMpeACTaBlieH o0000meHHbM apurateieM (OMII), oObenuHEHHBIH
YIpaBiIsieMbIM 3JEKTpU4ecKuM mnpeodOpaszoBarenem (YOII) m pabounm wmexanmsmoMm (PM).
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OOpasyemast cuctema sIBIsIeTCss 3aMKHYTOW. HemalloBakHYI0 poiib B JITaHHOM CHCTEME HIPaeT
perymsarop. Ecim cBoiicTBa 00bekTa, Takne KaKk MOMEHT, CKOPOCTb M IIOJIOKEHHE, M3BECTHBI, TO
3ajaya CHHTE3a peryjsiTopa INpH BHIOOPE CTPYKTYPHl HACTPOMKH COCTOMT B BBIOOpE €ro
IIapamMeTpoB, YTOOBI (POPMUPYEMOE UM YIIPABIISIOIIEE BO3/IEHCTBHE OBIIIO B COCTOSIHUM KaK MO>KHO
OblcTpee, TouHee M 0Oe3 BO3HHKHOBEHHS KOJCOAHWI 3aCTaBUTh DPETYIUPYEMYIO BEIHMYMHY X
CIEZI0BaTh 32 33Ja0IINM BO3AEHCTBHEM X3aJ, HEWTpaau3ys pHu 3ToM Bo3myiueHue F [2].

WneanbHas cucremMa TOKHA YAOBIETBOPATH CIAEIYIOIUM YCIIOBHSM:

o X creayer 3a X3aJ1 ¢ MUHUMAJIBHOW OIIHOKOIA;

» BiusHHE F(t) HE0OX0AMMO CBECTH K HYITIO.

OcHOBHOI 3ajaueil sIBISIETCS BBIOOP TAaKMX IMapaMEeTpoOB PETYIATOpa, YTOOBI IepefaTodHast
¢ynkims xkanana X K X3al oTBedaja TpeOOBaHUSIM IO BPEMEHH IEPEXOAHOr0 Tpolecca U ero
KayecTna.

B OonpmuHCTBE ciydaeB TpeOyeTcsl JTUKBHIAMPOBATh BIMSHHE WHEPIMU OOBEKTa, HACKOIBKO
9TO OKaXKETCSl BO3MOXKHBIM, 32 CUET BHIOOpa ONTUMAIILHOTO THIIA PETYNIATOPA U €r0 HACTPOMKH, U4TO
sIBIIsieTcst onTuMU3anuei. [Ipu onTuMu3anuy, Kak IpaBuiIo, CTPEMSITCS K XOpOoLIel yCTOWYHBOCTH
KOHTypa M ci1aboMy KoieOaTelbHOMY MepPEeXOIHOMY IMPOIEeCcCY ¢ MUHUMAIIbHBIM BPEMEHEM, YTO
roMoraeT o00eCHeuUTh BBICOKYIO TOYHOCTh BOCIPOW3BEACHHS KOHTYPOM PpEryITHPOBaHUs
YIPaBJISIONMX ¥ BO3MYLIAOMUX BO3AEHCTBUI [2].

BeicTpozseiicTBUe CHUCTEMBI 3aBUCUT OT ITOCTOSTHHBIX BpPEMEHH IMepelaTouHON (QYHKIMH,
KOTOpPBIE, B CBOIO OYE€PEAb, SBJISIOTCA KOPHAMHU COOTBETCTBYIOIIMX ITOJIMHOMOB 3HaMeHaTeIen
(puc. 2.). Ucxons u3 31Oro, OBICTPOACHCTBHE CHUCTEMBI U €€ YCTOWYHMBOCTH OINPEACISIIOT KOPHU
I[IOJINHOMA 3HaMCEHATEIIA, OAHAKO HapsAy C 3TUM BaXHO TaKXXE€ YUYWUTBIBATHL KOPHU YUCIUTEIIA,
KOTOpBIE OKa3bIBAIOT BIMSHUE HA YCTONUYMBOCTh CHCTEMBI M KaUeCTBO MepexoaHoro npouecca. [lpu
HACTpOIKE peryIsITopa YUWUTBIBA€TCS pACIOIOKEHHE KOpPHEH 3HaMeHaTeNs Ha KOMIUIEKCHOU
IUIOCKOCTH U UX B3auMopacroioxkeHue [2].

I I I
W = =
(P) = T+ Tap D) h

1

W(p)= 5
T_\,;TQP + Twp +1

TyTop? +Typ+1=0

Puc. 2. 3asucumocmyo xopueii.

[Ipu HacTpoiike Ha TEXHHUYECKUA ONTUMYM TNEPENATOUHYI0 (DYHKIHIO 3aMKHYTOW CHCTEMBI
YIIPaBICHUS ¢ EAMHUYHON 00pPaTHOMN CBA3BIO CBOMAT K CIEAYIOIIEMY BHIY:

X(p) _ 1 . 1)
Xsan(p) 2T 2p2+Tyup+1’

W(p) =

rac TH — OKBUBAJICHTHAsI HEKOMIICHCUPOBAaHHAs IMOCTOAHHAA BPEMEHU CUCTEMBI.
IlomuaOM 3HAMEHATENS XAPAKTCPUCTUICCKOIO YPABHCHUA ONTHUMHU3UPOBAHHOI'O 3dMKHYTOI'O
KOHTYpa UMECT NMapy KOMIUICKCHO-COIIPSXKECHHBIX KOpHCfIZ

T @

2Ty,
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Weg = S (3)

rae 0 U @, — CBOOOHEIE.
[epexoaHas XapaKTEpUCTHKA ONTUMHU3UPOBAHHOTO KOHTYpA OMNPEAENISETCS CIEAYIOUMM
BBIPAKEHUEM:

h() = 1 — e /2Tu. (cos t/ZTu + sint/ZTu). “4)

Cremyer OTMETHTBh, YTO CTATHYECKHE W JUHAMHYECKHE OIHOKOHTYpHbIe cHcTeMbl ¢ I[1U-
PEryisITOpOM ~ OTHOCHTENBHO — YIPABILIIOIIETO  BO3JACHCTBUS  ITOJHOCTBIO  COOTBETCTBYIOT
XapaKTePUCTUKAM 3TaJOHHOH CUCTEMBI, HACTPOCHHON HA TEXHUYECKUI OMTUMYM.

HactpouM KOHTYp peryaupoBaHus Ha TEXHUYECKUI OMTUMYM HCIIONB3Ysl CIEAYIOIINE TaHHbIE:

al =0.291356

a0 =0.021617
bl =0.494451
b0 = 0.408171
cl =0.023438
c0=0.292094
d1 =0.000000
d0 =0.030346

Bennunna ckauka 3amanus — W0 = 0.380400

[ X Kreg Treg1*s+1 b1*s+b0 d1*s+d0 ‘
‘_r-.- 3 E Treg2*s+1 al*s+a0 cl*s+c0 j '15

e,

Puc. 3. Hcxoonas cxema Hacmpouku cucmembl Ha MeXHU4eCKUll OnmumyMm.

[J— X 1 [ 1+5s 0404451 s+ 0408171 0.030346 -
J g 5x0.02s 1+013s | 02013565+ 0.021617 0.023438s+ 0.202004 =l
- _,1 le

MUX

-

e

2 1 [ 1+15s 0.404451 s+ 0408171 0.030346 .
A 2x0.015 5 1+007s | 02013569+0021617 | 00234385+ 0202004

«

Puc. 4. Cxema Hacmpoiiku cucmemvl Ha MEXHUYECKUTL ONMUMYM C Y4emoM Noobopa Ko3Q@uyueHmos.
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a1 |

Puc. 5. I'pagpux cucmemul, HaCMpoOeHHOU HA MEXHUYECKULI ONMUMYM.
Hcxons u3 maHHOro rpaduka, Mbl BHIMAM, YTO BHaYaje ObLI HEOONBIIONW CKAYOK, KOTODPBIH
yIaJI0Ch CTAOMITM3UPOBATh C TIOMOIIIBIO PEryJsiTopa.
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2. Mocksa

AnHomayua: npu onMUMATLHOM NPOEKMUPOBAHUU NePed KOHCMPYKMOPOM MO2YM S03HUKHYTNb
npenamcmeust O PewuHus 3a0ay ¢ ROMOWbI0 CMAHOAPMHO20 NPOKamHo2o npoduia. s
BHECEHUs UBMEHEHUA 8 KOHCPYKYUIO U MOOEPHUAYUU (PACOHHO20 NPOPuUIsL NPOKAMA MOdiCem
NPUMEHAMbCA monoaoauieckas onmumuzayus. Lleno pabomoi: uzyuums areopumm pabomvt CAD-
cucmemvl Fusion 360, omdenvHo paccmompes memoovl Monoio2uieckol OnmumMu3ayuy 8 OanHou
cpede, ONMUMUZUPOBAG C NOMOWBIO OGHHBIX MEMo008 08YMAsposyio OAIKY C Yeblo GHeCeHUs.

UBMEHEHUs. 8 KOHCTPYKYUIO OATKU U YMEHbUEHUS eé MACCh.
Knrouessle cnosa: fusion 360, mononozuueckas OnmMumuzayusi, 08ymasp, npoYHOCMb.
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TOPOLOGICAL OPTIMIZATION IN THE «FUSION 360» FRAMEWORK
Shukhmina L.A.", Kharitonov S.S.%, Zaitseva N.A.}
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’Kharitonov Sergey Sergeevich — undergraduate;
3Zaitseva Natalya Alexandrovna - Candidate of Technical Sciences, Associate Professor,
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Abstract: with optimal design, the designer may face obstacles to solving problems using a
standard rolling profile. Topological optimization can be applied to make changes in the design
and modernization of the shaped profile of rolled products. The purpose of the work: to study the
algorithm of the Fusion 360 CAD system, separately considering the methods of topological
optimization in this environment, optimizing the I-beam using these methods in order to make
changes to the beam design and reduce its mass.
Keywords: fusion 360, topological optimization, I-beam, strength.

VIK.621.9

OCHOBHBIMH YCJIOBHUSAMH  OHNTHUMAJIBHOTO MNPOCKTHPOBAHUSA METAJITNICCKUX KOHCprKHHﬁ
SBJIAIOTCA  CO3daHUE pPAUOHAJIBHBIX KOHCTPYKTHBHBIX CXEM MW YCTAaHOBJICHUE O6J'IaCTeI>i ux
MPpUMEHCHU TIpU HaI/I6OHeC BBII'OJIHBIX 3HAYCHUAX UX TCOMCTPUYCCKUX MapaMETpOB U pasMEpPOB
OTACJIIBHBIX 3JICMCHTOB. HpI/IMCHI/ITCHBHO K METAJUIOKOHCTPYKIUAM HECYHIETO TUIla Ha nepemmﬁ
IUIaH BBIXOJAHUT 3aJaydya CHHWXCHUSA METaANIOEMKOCTH npu obecrieueHun MPpOYHOCTH, MECTHOM
YCTOWYMBOCTH, JKECTKOCTH, TaK KaK Macca METAJUIOKOHCTPYKIMH B 3HAYMUTEIBHOW CTENeHH
ompenenser e€ CTOMMOCTb. [2]

Ilo pe3ynpTataM ONTHMHU3ALUK [TAPAMETPOB OAJIKM CHMMETPHYHOIO CEUYEHHUs yaaeTcs B SBHOM
BUJIE BBIPA3UTh 3aBUCUMOCTb IUIOIIAIU CEYSHHUS OT MOMEHTA CONPOTUBIICHUS.

3ajgaya ONTHMM3AIMU CBOXUTCS K MUHHMM3AIMU IUIOIATU CEYEHMS OaJKM IPU 3aJaHHBIX
MOMEHTaX COIPOTHUBIICHUS. 3a/1aBasiCh 3HAUCHUEM TOJIIMHBI CTEHKH, BBIYUCIIIIOTCS ONTHMAJIbHBIE
3HAYEHHs] BBICOTHI U IIUPUHBI OAJIKH, TOJIIINHBI M0SICOB. [2]

Tomonoruyueckass ONTHMH3ALMA — 3TO ANTOPUTMHUYECKUH IIPOLECC, KOTOPBIH BBIABISAET
Haunbonee S(PPEKTUBHBIA JNM3aliH Ha OCHOBE HA0Opa OrpaHUYCHHUN WIIM XapaKTePUCTHK, YaCTO
IyTeM yHaJeHHs MaTepuana U3 [poekTa. OTO KacaeTcsi KOJNMYeCTBAa  CBA3AaHHBIX
KOMIIOHEHTOB/TPAaHUL, IPHHAUISKALIMX HCXOZHOMY OOBEKTYy. MeTomsl TOMOJOrHYECKOi
ONTHMH3ALMN ITIOMOTAIOT IT0Ib30BATENAM O0ONTH OrpaHUYCHHS ONTHUMH3ALMN YUCTOH (OpMBIL. [2]

Ucnonp3ys mporpamMmmHoe obGecrieuenne «Fusion 360», B kauecTBe HpUMepa MPOU3BENEM
cTaTWyeckuii pacyér MPOYHOCTH [BYTaBpoBoi Oankum Ne 60, momoOpaHHOH 1O pacuéry u3
copramenta (I'OCT 8239-89), uw MomepHU3HUpYeM KOHCTPYKIHIO Oalkd C IIOMOIIBIO
TOTOJIOTUIECKON OnTHMH3aIyH [1].

Cmonemupyem 6anky Ne 60 cormacao I'OCT 8239-89, maccoit 16 TOHH ¥ ATUHONH 6 METPOB.
«Fusion 360» ucnonb3yer pacmupenue daiina «*.f3d» (puc.1.).
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Puc. 1. Mooenv 6anxu 60 6 cpede «Fusion 360» [2].

Janee aktuBupyem HOBBIN MpoekT — «New Study». [TosiBiseTcs OokHO M U3 cIECKa BbIOMpaeM
komanay «Shape Optimization» (puc.2.).

b New Study

Ao Oy

State Sevm Mode Fraparcen Eadrorcs o
Bevvian]

A4 e 4

Tharmal strem Srucy fucking haninaar stz Evant Smston
St

SO Incten Wokdrg
-

Crests Study

° S0 Q@ Q-8

Puc. 2. Bvoibop komanowl «Shape Optimization» [2].
Marepuan Oanku 3amaercs B okHe «Study Materialsy 13 OHOIHOTEKH MaTepHAIOB.
[ocne vero BBOMSTCS CTPYKTYPHBIE OIPaHUYEHUs C IMOMOIIBIO OKHA «structural constraints» u

3aJ1al0TCsl CTPYKTYpHBIE Harpy3ku «structural loads». banka 3akperuisiercst Ha HIDKHEH TpaHH ¢ ABYX
KOHIIOB, T/I€ C IOMOIIBIO pa30MEHNsI IIOBEPXHOCTH HAXOAATCS 30HBI IS 3aKperuieHus (puc. 3.).
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RESUTS® | WSPECT® | SELECT=

o B 6] =) == E = T | .r_,n [ #8 [ E

Sefect the geametry where bad wi be
piaced. The geomery can be edges. faces,

o [NEEY * e v von o
pudaspeti

orecion e [l B - Tos

Fubrecion B Dt the magnduce sad drecton. Noks tat
Sam a3 s s you Kot arecton b

changng Direction Type.

Hagntaze
Close

Change Usts

1ace | Area : 5700000 mme2

#8893 Q-9 -
Puc. 3. 3a0anue cmpyxmypuwix nacpy3ok ¢ nomowwio okua «structural loadsy [2].

C mnomorplo Hactpoiiku «Settings» BbiOMpaeM komannay «Mesh» u mpoBoguM pasOueHue
CTPYKTYpbI OAJIKK Ha 3JIEMEHTHI ¢ MaJIOW (pakiel, HO HaXxoIsIIuecs B quana3oHe oT 3 10 7% or

o011eit Mozienu sl yCKOpeHus Tporiecca pacuéra. (puc.4.).

F Settings x
Study Type | Shape Optmization -
[ General [ Mesh ]
HMesh |
4 Average Element Size
Modelbased Sze ® — —
1% 10%
Scaie mesh size per part []
Absolite Size I:I
[ Advanced Settings
Help | oK Cancel

Puc. 4. Pazbuenue 6anku cmpykmypsi 6anku [2].

[lanee B kKOMaHIHOM OKHE pelIeHHs «Solve» MPOM3BOIUM CUMYJIALHIO HATpy3ku Oanku. Cama
Harpyska MOKET 337[aBaThCsl B 3aBUCUMOCTH OT TEXHUYIECKOTrO 33aHus. B Hamem cirydae Harpyska

MIPUJIOKEHA TIO IIEHTPY BepXHell monku AByTaBpa (puc. 5.).
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Puc. 5. Kapma naepysox [2].

[locne moxydeHHs KapThl HAarpy30K HEOOXOJMMO BPYYHYIO NpHAaTh OajKke YHpOUIEHHYIO
reoMeTpuueckyto Gopmy. Mcrnons3yem naHenb HHCTpYMEHTOB rporpammbl «Sketch» (puc. 6.).

SMPLEY SOLD SMPLIFY SURFACE SKETCH

- oO@NAHT YEL ARX L =4 N o

CREATE ™ MODFY ¥ CONSTRAINTS ¥ SPECT * WSERT®  SELECT®  FINSH SKETCH™

e

00si

siion lodels
Simulation Modei 1_[O}
Unes: mm
Named Views
W ongn
Model Components

000k

00s

A A

&y,
«

" . T —
‘ SVa) L 3 i

B i A%
PRI AR TS 7
VR VY Y

AVAYE
%)

%

Puc. 6. [Ipuoanue onmumuzuposanHoil 6anke 2eomempuyecku npasuibiyio gopmy [2].

Be3BaB komanny «Extrude» mpaBoii KHOMKOW MBI, BBIPE3aeM JIUIIHHE DIIEMEHTHI
KOHCTPYKIIUH OaJIKH 110 3cKu3aM (puc.7).
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Puc. 7. Pesynemam mononozuueckoti onmumuzayuu 08ymasposoti baxu [2].

BriBo: B pesynbrare npoBeqeHHON TOMOJIOrHYECKON ONTHMH3ALUH JIBYTaBpoBOi Oanku Ne60
yIaJI0Ch COKPATUTh Maccy 0aiku ¢ 645 kr 10 468 Kr, T.e. yMEHbIIUTh Maccy MpakThuiecku Ha 27%.

Tak jxe mogoOHas KOHCTPYKIMS MO3BOJNSET YBEIMYUTh adPOIUHAMHUYECKYIO YCTOWYHBOCTH
0anku B Cllydae UCIOJIB30BaHUS €€ Ha OTKPBITOM BO3IYXE.

N3rotoBnenne Oalky PEeKOMEHIYETCS OCYLIECTBHTH C IIOMOIIBIO aprOHOBOM WM Ja3epHOM
PE3KH.

Cnucoxk numepamyput / References

1. ByraBpsl cranbhble rapsuekaranbie. Coprament: [OCT 8239-89. — U3nanue odpunmansHoe -
M.: UIIK UznatenscTBO cTangaptos, 1989. —c. 2-4.
2. Topology Optimization / Software and Resources / Autodesk [DnexTpoHHslii pecypc]. Pexxum

nocryna:  https://www.autodesk.com/solutions/topology-optimization\  (gara oOpareHwus:
18.01.2023).

ONPEJAEJIEHUE BJIUSIHUSA TAPAMETPA CBEPJIEHUS HA
3HAYEHHME SMIIMPUYECKOM 3ABUCUMOCTH B
BBICOKOYPOBHEBOM A3bIKE IIPOT'PAMMMUWPOBAHUA PYTHON
XapuToHOB C.C.l, Hlyxmuna JI.A.Z, 3aiinesa H.A.}

Email: Kharitonov1189@scientifictext.ru

! Xapumonos Cepeeii Cepzeesut — mazucmpanm,
[lyxmuna JTudus Anexcandposna — Mazucmparm;
33aﬁueea Hamanwvs Anexcanoposna - KaHOuOam mexHuyecKux Hayx, OoyeHm,
Kagheopa «HasemHvle mpancnopmHo-mexHoNI02UdecKue cpeocmaay,
Poccutickuii ynugepcumem mpancnopma,
2. Mockea

Annomayun: 6 COBPEMEHHLIX YCIOBUAX 6 YENAX YNPOWjeHUs MAmemMamuyeckux pac4émos u
epaghuneckoll gusyanuzayuy Qusuueckux npoyeccog npumernsaiomes paziuunvie CAD-cucmemoi.
AHanocuyneiM 00paA30M MONCHO UCNONL30BAMb BbICOKOYPOBHEBLIE A3BIKU NPOSPAMMUPOBAHUS.
Llenvio sgnaemcs cocmagumev  aneopumm 8 6uoe OAoK-cxemvl O OnpeoefeHust GuUsHUA
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napamempa ceéepiieHusl Ha 3HA4eHUue IMNUPULECKOl 3a8ucumocmu ¢ nomowwio nakema MatPlotLib
BbICOKOYPOBHEB020 A3bIKA Npocpammuposanusi Python u nocmpoums epagux 3asucumocmu
CKOpOCMU pe3anusl npu ceepaeHul om nooayu ceepid.

Knroueewie cnosa: ceepnenue, cmoiikocms ceepaa, Python, MatPlotLib, nooaua ceepa.

DETERMINATION OF THE INFLUENCE OF THE DRILLING
PARAMETER ASSIGNMENT OF EMPIRICAL DEPENDENCE IN THE
HIGH-LEVEL PYTHON PROGRAMMING LANGUAGE
Kharitonov S.S.l, Shukhmina L.A.z, Zaitseva N.A.}

Kharitonov Sergey Sergeevich — undergraduate;
2Shukhmina Lidiya Alexandrovna — undergraduate;

?Zaitseva Natalya Alexandrovna - Candidate of Technical Sciences, Associate Professor,
DEPARTMENT "GROUND TRANSPORT AND TECHNOLOGICAL MEANS",
RUSSIAN UNIVERSITY OF TRANSPORT,

Moscow

Abstract: in modern conditions, in order to simplify mathematical calculations and graphical
visualization of physical processes, various CAD systems are used. Similarly, high-level
programming languages can be used. The goal is to create an algorithm in the form of a flowchart
to determine the effect of the drilling parameter on the value of the empirical dependence using the
MatPlotLib package of the high-level Python programming language and plot the dependence of
the cutting speed during drilling on the drill feed.

Keywords: drilling, drill resistance, Python, MatPlotLib, drill feed.

VIK.621.9

bubnuorexa matplotlib B Python nomoraer oroOpaxaTh JaHHbIe Ha rpadUKax B IMPOCTEUIIEM
Buze. [loctpoenue rpadukoB M yacth MaTemaTHdeckux onepaunuii cxoxu ¢ MATLAB, Ho
Matplotlib 6omnee npoct u ynobeH asst 6a30BOro MOCTPOCHHSI MPOCTHIX TPAPHKOB.

Jdns mpumepa wucnonb3oBanus Oubauorekn Matplotlib Ha mNpakTUKE HCHONB3YeM TOUCK
mapamMeTpa noga4u cBepienus [1].

CaepiieHHEe — 3TO TpoOIecC yAaJeHHS MeTajula JUIsl moimydeHus oTBepcTumit. Cam mo cebe
NPOLIECC CBEPJIEHMS BKIIOYAET [[BA JBIKCHHS: BpAllleHUE HHCTPYMEHTA VWM eTalu BOKPYT OCH
u nogauyy S Bmone ocu (puc. 1.). Pexymme kpoMku cBepila TOHKHM CJIOEM Cpe3aloT MeTajll ¢
HETIOABI)KHO YKPEIUIEHHOW JeTanu, o0pa3ysl CTPYKKY, KOTOpas BBIXOOHT M3 00pabaThIBaeMOro
OTBEPCTHS, CKONB3s IO CHHUPAIbHBIM KaHaBKaM cBepiia. CBepio SBISETCS MHOTOJE3BUIHBIM
pexynmM HHCTpyMeHTOM. COBMECTHO C ABYMS IJIaBHBIMHU JIC3BHSMH, B PE3aHHUHM Y4acTBYET H
JIe3BHE MEPEMBIUKH, a TaKKe J[Ba BCIOMOTaTeNbHBIX, HAXOISIIINXCS Ha HANPABIIIOMIIX JIEHTOUKaX
CBepiia, YTO OYEHb YCIOXHIET Mpolecc o0pa3oBaHUA CTPYXKKH. I[IpH paccMOTpeHHH CXEMBI
00pa30BaHUsA CTPYKKU NPH CBEPIEHHH XOPOLIO BHIHO, YTO YCIOBHUs pabOTHI PEXYIIEH KPOMKH
CBepJia B pa3HbIX TOYKAX JE3BUS Pa3IudHEL [2, c. 1].
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Puc. 1. Cxema pezanus npu ceepaenuu. Cunvl, oelicmeyrowue Ha céepio [2].

[TepemenieHre cBepiia 3a OJMH €ro 00OPOT Ha3bIBACTCS TOAaueii U u3Mepsercs B Mm/00 [2, .
2].

BenuunHa mofadd BBIOMpAcTCsAs B 3aBHCHMOCTH OT AMaMeTpa CBepia W 00pabaThiBaeMOro
Mmarepuana. Cepiio OONbIIEro JuaMerpa Mo CBOEH MPOYHOCTH JOMYyCKaeT OOJNBINYI IOAady.
[lonaua BbIOMpaeTcss MAaKCUMaJIbHO IOIYCTHMOH C Yy4eToM TpeOyeMOH YHCTOTBl U TOYHOCTH
obpabotku [2, c. 2].

TexHomornyecku JAOMycKaemas TIofada TIpU CBEpJICHHM CIUPAJIbHBIMH CBEpIaMU U3
OBICTPOpEXKYIIEH CTajlu U CBEpJIaMH, OCHAIICHHBIMU TBEPJBbIM CIUIABOM, BHIOMPAETCS HA OCHOBE
orbiTa (cM. Tabmumy 1).

Tabnuya 1. Hoodauu npu ceepaenuu S, mm/06 [1].

Jnamertp
cBepJia, Craib, a < 90 Kkr/Mm YyryH u uBeTHbIE MeTAJLIbI
MM
ObICTPO- | i
peymast m‘J’f:l " HB<170 HB>170
cTAJIb
ObIcTpopesKylasi | TBepabli | ObICTPOpE:KYIIasi | TBepaAbId
cTaNIb CILIaB cTAllb CILJIAB
10 0,2-0,25 0,12-0,16 0,26-0,52 0,25-0,45 0,15-0,31 0,2-0,35
20 0,2-0;39 0,2-0,26 0,39-0,78 0,4-0,7 0,24-0,48 0,25-0,4
25 0,22-0,43 0,22-0,28 0,43-0,87 0,45-0,8 0,26-0,52 0,3-0,45
30 0,25-0,5 0,26-0,35 0,5-1,0 0,5-0,9 0,3-0,6 0,4-0,6

INomauw, npuBeneHHbIe B TaOMuULe 1, TaHBI U CBEPIICHUS OTBEPCTHH C TIIYOMHOM CBEpIICHHs
JI0 TPeX THaMETPOB.
[Ipu rry6une cBepienus 6ompiie 3-D chnemyeT BBOIUTH MOMPaBOYHBIN KodddurmeHT k = 0,75 -

0,9.

Ecmn mmamerp ortBepctus mpesbimaer 30-40 MM, criemyeT NPUMEHSTH pacCBEpIIMBaHUE,
pa3zaenss IpH 3TOM IIPUITYCK Ha JIBE PaBHBIE YacTH.
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[Ipn paccBepnvBaHUM BENWYMHA MOJIAYM YBEITMYMBAETCS IIPUMEPHO B IOJITOpA - J[Ba pa3a Iio
CPaBHEHUIO C IIPUBEACHHBIMH TAOINYHBIMY JaHHBIMH [2].

[Ipn cBepieHNM TIYXUX OTBEPCTHH NPHUMEHSIOT MaKCHMajbHbIE 3HA4YCHHUs IOJa4M CBepJa.
CpernHee 3HaueHHE IOJAYM JUISI BCEX IEPEUMCIICHHBIX CIy4aeB NPHUMEHSIOTCS TPU CBEPICHUH
CKBO3HBIX OTBEPCTHHA. OTO YMEHBIICHWE BEIWYWHBI MOAAYM IPH CKBO3HOM CBEpJICHHH
OOBSCHSIETCS TEeM, YTO TPH BBIXOJIE CBEpia W3 OTBEPCTUS BCIEACTBHE HATWYUS YIPYTHUX
nedopmanuii B NITMHZETE, MEXaHU3ME TTOJ]aYl CTaHKa, B CBEpJIe, a TAK)Ke HAJTMIMU MEPTBOTO X0/1a
LIMUHENS, (QaKkTHuecKas IMojadya MOXKET YBEJIMYUBATHCS, YTO NMPHUBEAET K 3aeJaHUIO CBeplla U
BBIKPAIIUBAHUIO PEXYIIUX KpPOMOK. [Ipy pydHOM CBEpiieHMM 3aKIMHMBAHHE CBEpJia Ha BBIXOJIE
OTBEPCTHUSI MOXKET MPUBECTH K MOJIOMKE cBepia [2].

[TocTpoum rpauk 3aBHCHMOCTH CKOPOCTH pE€3aHHs NIPU CBEPJICHHH OT IOAa4yM CBepia.
IIpunste nanusie T=35 mun, D=12 mm.

Jna yranepoauctoit cramu npu S < 0,2 3aBUCHMMOCTb CKOPOCTH pE3aHUS IPU CBEpIIECHUU

(M/MUH) OT pa3MUYHBIX (HJaKTOPOB ONpeenseTcss GOpMyIOi:
5D 04

v= 70,250,7°

rae D — nuameTp cBepiia, MM;
T — CTONKOCTb, MUH;
§ — mojava, Mm/00.

Haano

s _[BEE‘.JI.I'E mayeHne gHamMeTpa ceepna O, MM
D=12

___________ EIBSOHTE HAYANEHOS THIMEKNE NONEWM S0, My
S0=001
\

EEBEJH'—_\ JHAEHHE CTONKOCTH T, MitH
“|T=35

e e .|EEequTe 3naHenwe wara nogask caepna hs, Maizyl
hs =001

k- E:'acur:- BIIHAHNA MELE4H CESQNA HA CKOPOCTE PEIaHua

04 PEIYNETET PELSHWR 3303491
HAHEHIE NOJIAH CBRONA. T - CTORKECTE

Puc. 2. Brok-cxema npoepammer [1].

CocraBuB OIIOK-CXeMy, TTOKa3aHHYIO Ha pHUC. 2, Jallee MEePexXoanuM K HAIMMCAHUIO TIPOrPaMMBbI
(puc. 3):
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import numpy as np
import matplotlib.pyplot as plt

D = float(input('BeeanTs 3Ha4eHWe AuameTpa cBepna D, mm: "))

T = float({input('BEeaWTs 3HAYEHWE CTOWKOCTM T, MWUHI "))

s8 = float(input('BeegnTe HadanbHoe SHa4YeHWe nogaym s8, mm/3y6: *))
sn = float(input('BeeguTe KOHEYHOE 3Ha4eHUe nogaqn sn, mM/zy6: "))
hs = float(input('BeeguTe 3Haqenwe wara nogaqm hs, mm/3y6: "))

for s in np.arange (s@, sn + hs, hs):
V = (5 * D**@.4) / (T**@.2 * s%%9.7)
print ('s= " + str(s) + "\t' + 'V= ' + str(V))

¥ = np.arange (s8, sn + hs, hs)
y = (5 * D**@.4) / (T**B.2 * x*%p.7)

plt.plot(x, y)

plt.grid(True)

plt.xlabel(r'$s, mm$')

plt.ylabel(r v, mm/cs")

plt.title( ' 3aBMCMMOCTE CKOPOCTW pe3aHWA OT Nojaqd Ceepna’)
plt.show()

BeeauTe 3Ha4eHue OuwameTpa ceepna D, mm: 12
BESOWTE SHa4YeHWe CTOMKOCTM T, MWH: 35
BE2OMTE Ha4aNnbHOE 3Ha4YeHWe nofayu s8, mm/3yb: 6.81
BeegMTe KOHe4YHOE 3Ha4eHWe noga4u sn, mm/3y6: 8.2
BESOMTE IHaYeHMe wara nogaqw hs, mm/sy6: @.81
5= B8.81 V= 166.65984502235338
s= B.82 V= 182.50867727552182
8.3 V= 77.24@31132533785
B.84 V= 53.151969504751285
8.85 V= 54.8194167585648134
s= 0.08600680000080000005 V= 47.545988886685384
©.86999999969999990 V= 42.68352378367302
8.88 V= 38.87459727915914
B.89 V= 35.79883870285931
A AdCoQoCacoeaacaaad W= 33 ILIRCICTTIIRAT

Puc. 3. Ilpoepamma na Python ons onpedenenus enusinus nooayu ceéepia Ha ckopocms pesanus [1].

Komanga «plt.ploty BBIBOAMT OTAENBHOE KOMAaHIHOE OKHO ¢ Ipa(UKOM M CETKOH, Ha KOTOPOM
orobpakeHa 3aBucUMOCTb (puc.4.)

3aBUCUMOCTb CKOPOCTW pe3aHnA OT noda4vn ceepna

160

140 A

120 A

100 A

V, Mmfc

80

60

40

20

T T T T T T T T
0.025 0050 0075 0100 0125 0150 0175 0.200
S, MM

Puc. 4. I'paghux 3a8ucumocmu cxopocmu pezanusi om nodayu ceepaa [1].

EhﬂBOﬂLK BLU[HByqu TIpoHecC CBEPJICHUA METATITTMYCCKUX H3Heﬂﬂﬁ 1 ONPEACIICHO BIUAHUC
Toga4u CBEpJia Ha CKOPOCTH pE3aHUA NIPU CBCpHCHHH.IIpOHCCC TIOCTPOCHUSA Fpa@HKOB CXO0X B
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cBoeM cuHTakcuce ¢ MATLAB, uTo mpu M3MeHEHUH CTPYKTYpBl KOJa MO3BOJISAET UCIOJIB30BaTh
JAHHYIO TIPOrPaMMy TaK e U B TOM IPOrpaMMHOM OO€CTIeUeHUH.

Cnucox r1umepamyput / References

1. Matplotlib [Dnexrponnsiii pecypc]. Pexxum moctyna: https://matplotlib.org/stable/index.html/
(mata obpamenus: 18.01.2023).

2. CseprneHue, 3€HKOBAaHHME M pa3BepThIBaHME. [DNEKTpOHHBIN pecypc| Pexum npocryma:
https://studfile.net/preview/2873935/page: 13/ (nara oopamenus: 18.01.2023).
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2. Mocksa

Annomayun: 6 cmamve ananusupyromcs Oegpexmol U Oepopmayuu  OCHOGHOU NAOUWAOKU
3eMAAHO20 NONOMHA, A UMEHHO bartacmuble YenyOaeHus, Ny4uHbl i 6eCeHHue NyYUuHHble NPOCAOKU.
Tloopobno paccmompenvt pekomenoyemvie Memoobl Ux YCMpaweHus u oowjas Kiaccupuxayusn
Oeghexmog u deghopmayuii 3eMIHO20 NOIOMHA.

Knwuesvle cnosa: Oepexmvl u Oepopmayuu, 3emisHoe NOIOMHO, AuKeudayus Oehexmos,
JHCENe3HOOOPONCHYIIL NYMb, SPYHIN, OCHOSHAA NIOWAOKA 3EMAAHO20 NOTOMHA.

METHODS FOR ELIMINATION OF DEFECTS AND DEFORMATIONS
OF THE MAIN AREA OF THE GROUND PLATE
Shkodyuk V.L', Grigoriev P.A.

! Shkodyuk Viadimir Ivanovich — student;
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DEPARTMENT "GROUND TRANSPORT AND TECHNOLOGICAL MEANS",
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Abstract: the article analyzes the defects and deformations of the main platform of the roadbed,
namely ballast depressions, depths and spring deep subsidence. The recommended methods of their
elimination and the general classification of defects and deformations of the roadbed are
considered in detail.

Keywords: defects and deformations, subgrade, elimination of defects, railway track, soil,
subgrade main platform.
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B coBpemeHHOM MHpe HE Malyl0 poib B chepax SKOHOMHKH, JIOTHCTHKH W OOLIECTBEHHOU
KU3HN 3aHUMAIOT JKEJE3HBIE JIOPOTH, IO3BOJISIOMINE OBICTPO M 3((EKTHBHO OPraHW30BHIBATH
rpy3onaccaxxupckue mepeBo3kd. OIHUM U3 TIIABHBIX COCTABILIOIIMX KadecTBa ITHUX MPOIECCOB
SIBIIIETCSA ONITUMAIIBHOE COCTOSTHUE 3EMIISTHOTO MOJIOTHA JKENIE3HBIX JOPOr.
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B 3aBucumocTn OT MecTa BO3HMKHOBEHHSI W YCIIOBHH OSKCIUTyaTallMM 3E€MJITHOTO ITOJIOTHA,
nedexTs! ¥ 1edopMaryu, CoryIacHO JISWCTBYIOINM HOPMATHUBHBIM JIOKYMEHTaM, MOAPa3/IeIsIoT Ha
8 rpynm [1]:

1. nedexTsl u nedopmanuy OCHOBHOM IUIOMIAIKK 3€MJIISTHOTO TIOJIOTHA;

2. neexThl u neopManyi OTKOCOB 3EMIISTHOTO TTOJIOTHA;

3. nedexTsl U nedopmanuy TeIa 1 OCHOBAHHS 3€MJISTHOTO ITOJIOTHA;

4. nedexThl 1 AeopMalIiy 3eMIISTHOTO TTOJIOTHA Ha CITa0bIX OCHOBAHUSIX;

5. TOBpEXIEHUS 3EMIITHOTO IIOJIOTHA B MECTaX B3aUMOJCHUCTBHS €ro C HHOPOAHBIMHU
KOHCTPYKUUSIMH (TpYOOITPOBO/IBI, KaOeNn, HCKYCCTBEHHBIE COOPYKEHH);

6. TIOBpEeXJEHMS WM pa3pyLICHUS 3EMIITHOTO MOJOTHA, MOABEPKEHHOI'O HEOIaronpHUsITHHIM
TIPUPOTHBIM BO3ACHCTBHSAM;

7. nedeKThl 3eMIISTHOTO MOJIOTHA IIPH CTPOUTENBCTBE JIOTIOJHUTENBHBIX ITyTeH;

8. KOHCTPYKTUBHBIE Ne(EKTHI 3eMJISTHOTO TTOJIOTHA JUTUTEIHEHO 3KCIUTYaTHPYEMbIX JIMHHH.

B nanHOl craThe Oosee moapoOHO OyIeT paccMoTpeHa TepBast rpynna nedekToB u3 JaHHOU
knaccudukalmy, Kak Hanbonee OKa3bIBAIOIINX BIMSHHUE HA 00IIee COCTOSTHUE MYTH.

OcHOBHBIMH JIeheKTaMU OCHOBHOM IDIOMIA/IKM 3EMJISIHOIO IIOJIOTHA SIBIISIIOTCS: OalliacTHBIE
yriryOJieHust; Ty9UHbI; BECEHHHE y4YnHHbIE Tipocasaky [1, 3].

BannacrtHbie yriyoaenusi — kopsita (yriyOJieHuUs1, 3aII0JTHEHHbIE 0aJJIacTOM, pacIlONI0KEHHbIE
OTAEJIBHO MOJ| KaXIOW INmanoi), ynoxka (yriayoneHue oOmiee Juiss HECKOJNbKHMX IINai), MEHIKH
(oTHenbHbIE M30JIMPOBaHHbBIE JPYT OT Jpyra 3HA4MTENbHBbIE yriayOneHus), rHé3na (OayuacTHbIe
JIOKa WJIM MEUIKH C Pa3BUTHIMU B HUX OTJIENIbHBIMU KapMaHaMu) (PUCYHOK 1) — TOSIBIISIIOTCS W3-32
TOrO, YTO JABJICHHE, MEpeAaBaeMOoe Ha TPYHT OCHOBHOH IUIOMIAJIKM TIPH MPOXOJE IMOJBIKHOTO
COCTaBa, MPEBBILIAET €ro HECYIIYIO CIIOCOOHOCTB.

OO0pa3oBaHuIO U Pa3BUTHIO JeopMalnii OCHOBHOM IIOIIAIKK CrIocoOCTBYET [2]:

- HEYJIOBJICTBOPUTENBHOE TEKyIlee COMACp)KaHWE IMYyTH — HaJMYMe PAcCTPOICTBA CTHIKOB,
COUTOH PUXTOBKH, TONYKOB, YBEINUCHHBIX MEXIYIINAJIbHBIX SAIIMKOB, SBIIAIOMIEECS NPUIUHOM
JOTIOJHUTEINIBHBIX YAapHO-IMHAMHYECKHX Harpy30K;

- YBIQXHEHHE TPYHTOB 3EMJISHOTO IIOJOTHA U3-3a HEYAOBJIETBOPUTEIBHOTO COICPKAHU
0aJTaCTHOM PU3MBI, 3EMJITHOT'O TIOJIOTHA ¥ BOIOOTBOJHBIX COOPY)KEHHII;

- HEJJOCTATOYHAs. TOJIIMHA OajIaCTHOTO CJOS W €ro HU3KOe KadecTBO, HENOCTATOYHOE
KOJIMYECTBO M HApYLICHHUE 3IIOPHI LIIaJl.
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a — baniacmmuvle Kopeima, 6 — banracmmuoe nooice:

1 — 6annacmuoe kopvimo,; 2 — baniacmublii ciou, 3 — IuHUCHbIE SPYHNbL;
4 — konmakm 6aniacma u STUHUCMbIX 2PDYHMO8; 5 — baniacmuoe nodice
6 — banacmmvie MEWKU, 2 — OALACMHbLE 2HEe30d.

1 — 6annacmuvlii mewiox, 2 — nocmpoeunblii Nonepeynsvill NPopuib,;

3 — evinop epynma ecnedcmsue 006paz08anusl OAIACMHO20 MEWKA,

4 — enunucmole epynmol; 5 — KOHmaxm OaiIacma u 2IUHUCIBIX SPYHMO8,
6 — banracmuvie 2né3oa.

Puc. 1. Ocnosnvie deghexmobl 0cHOHOL NIOWAOKU 3eMISLHO20 NOTOMHA.

Mepsl TUKBUOALMN:

- OCyIIeHHE OaJTaCTHBIX JIOK, MEIIKOB, IHE3M, a TaKkKe M30BITOYHO YBJIQ)KHEHHBIX I'DYHTOB
3eMJITHOT'O [IOJIOTHA YCTPOWCTBOM IONEPEYHBIX APEHAXKHBIX Mpope3eii;

- OoproBasi BBIpE3Ka IJIMHUCTBIX T'PYHTOB HIDKE JHA KOPBIT, JIOXK C 3aMEHOH BBIPE3aHHOTO
rpyHTa 0aIacTom;

- YKIaJKa pa3JeNUTENbHBIX CIOEB W3 TEOTeKCTWIS M JAPYTHX MaTepHaloB, 3alUTHBIX
MoA0AITACTHBIX CIOEB € 00ECIeYeHHEeM YKJIOHA Cpe3a OCHOBHOM TUIOMIAKH B CTOPOHY OOOYMHBI
IIPH PEMOHTAX U PEKOHCTPYKIUH IIYTH.

IIy4ynHbl — MECTHOE HEpaBHOMEPHOE IOAHATHE TPYHTOB OCHOBHOH IUIOMIAJKH M OaJIaCTHOU
NPU3MBI B PE3yNIbTaTe UX CE30HHOT'O NMPOMEP3aHus, NPUBOIANICE K HEAOMYyCTUMBIM HCKaKEHUSIM
PeNbCOBO#T KOIleH B BUJIE MPOCaI0K, ropoos (puc. 2) [1, 3].
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1, 2 — 6epx wnanvl cOOMEemcmeeHHO 0CEeHbIO U 8 KOHYE 3UMbL;
3, 4 — ocHoBHAsA NIOWAOKA COOMBEMCMEEHHO OCEHbIO U 8 KOHYe 3UMb,
5 —nocmpoeunoe ouepmanue ocHo8HOU NAOWAOKY, 6 — TUH3bL 1604,
7 — epanuya npomep3anus, 8 — 2IUHUCIbL 2pYHmMbL, Z — 2nybuna npomepzanus, h, — ebicoma nyuunHozo 2opoa.

e

Puc. 2. [yuuna.

B 3aBUCHMOCTH OT TONOXKEHHS! YUAIIETOCs CII0s TYYUHbI ObIBAIOT OaJIaCTHBIE U TPYHTOBBIE [1, 2].

I'pyHTOBBIE ITy4HHBI 00pa3yIOTCSl IPH HEPABHOMEPHOM 3ajleTaHHH HEOIHOPOIHBIX MO CBOUM
MY9UHUCTBIM CBOMCTBaM I'PYHTOB M HAJWYUHM TPYHTOBBIX BOJ B 30HE CE30HHOI'O IPOMEp3aHMs-
OTTaUBaHHUS.

baynacTHbIe MydrHBI 00pa3ylOTCs H3-32 MECTHOI'O HAPYLICHHUS YCIOBUH pABHOMEPHOTO ITyYeHUs,
BEBI3BIBAEMOT0 3aTPSI3HEHHOCTH OaliacTa, HaTMIHueM OAIIACTHBIX YIITyOIIeHUH (KOPBIT, JIOXK).

Jnst mpeaynpexieHusl TTOSBICHHS TyYUH HEOOXOIUMO MTPOU3BOINUTE CBOCBPEMEHHYIO OYHCTKY
Oaitacra, ocylmieHHe OOBOAHEHHBIX TPYHTOB B 30HE CE30HHOTO MPOMEP3aHUS OTKPBITHIMU HIIH
3aKPBITBIMH JIpEHa)KaMH, HE JTOIYCKATh 3aCTOs BOJIBI B OaJUIaCTHOM MpU3Me.

JIukBUIAmUS MyYUH OCYLIECTBISIETCS ITyTEM BBIPE3KH IYYHMHUCTHIX TPYHTOB C YCTPOMCTBOM
MIPOTUBONMYYMHHBIX MOAYIIEK WIN YTEIJICHWS MEHOMOINCTUPOIOM IO pPAcu€Ty, M3 YCIIOBHSA
TIOJTHOT'O BBIBE/ICHMS 30HBI IPOMEP3aHHS U3 IyIHHUCTHIX TPYHTOB [2].

BecenHue myuMHHbIE POCAIKH — MHTCHCHBHOE HAPACTaHNE MECTHBIX HCKa)KEHUH PETbCOBOU
KOJIEH B NPOJOJIFHOM M MONEPeYHOM NpO(MISX B PE3yIbTaTe OCAZIOK OTTAaMBAIOIINX TPYHTOB
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3eMJISTHOTO TIOJIOTHA I10J] TOE3/JHBIMH HArpy3kaMl Ha y4acTKaxX C IYYHHHBIMH TopOamu Win
OOJIBIIIM PAaBHOMEPHBIM ITydeHHeM (Kak npasuiio, 6oiee 40-50 mm) [4, 5].

BeceHHne my4nHHBIE TIpOCaiKd OOpa3ylOTCs 10 TPUYMHE PE3KOro CHIDKEHHS Hecymiei
CIIOCOOHOCTH ~ OTTAMBAIOIIMX  TPYHTOB  HAa  y4acTKaXx C  WHTGHCHUBHBIM  ITy4€HHEM,
HEYIOBJIETBOPUTEILHOIO OTBOJA TPYHTOBBIX U IOBEPXHOCTHBIX BOJI, HEPAaBHOMEPHOI'O OTTaMBAHMS
TPYHTa BIOJb IIyTH W TIOJ Pa3sHBIMH PEIbCOBBIMU HUTSMHM, a TAaKKE MHTEHCHUBHBIX aTMOCQEPHBIX
OCAaJIKOB.

Hedextsl u nedopManii OCHOBHOM IUIOMIAAKM 3E€MJISHOIO IIOJIOTHA MOTYT IIPHBECTH K
TIOCIIE/ICTBHSIM PA3JIMYHON CTEIEHU TSDKECTH, €CITM WX BOBPEMs HE BBIIBUTH M YCTPaHUTb, NIMEHHO
TI03TOMY METO/IMKA X YCTPaHEHHUs SBILSIETCS] OMHOW M3 BaKHEHINX B cepe KeNe3HOJOPOKHBIX HAYK
[2].

Takum o0pa3om, ycTpaHeHMHM U TIpemoTBpaimieHue aedekrtoB u aedopmanuii ocHOBHOU
TUTOLIAIKH 3EMJISTHOT'O TIOJIOTHA SIBJISIETCS] BaYKHOM 3a/laueil py peMOHTaX U TEKYILEM COJIep KaHHU
myTH [6]. J{ns noBBIIeHHsT IPOU3BOITUTENBHOCTH U CHIKEHUSI TPYIOEMKOCTH JJAHHOTO BUia padoT
HE0OX0ANMO BHEAPEHNE TEXHUYECKHUX CPE/ICTB KOMILIEKCHOW MEXaHU3alWH.
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Annomayun: 6 cmamve AHATUBUPYIOMCA NPOYECCbl U MemOObl NO NOBbUUEHUIO Kaiecmed
npou3BOO0CMEa peMOHMHO-nymeguix padom c npumenenuem cucmemvl «YPPAH-KAYECTBO-
IIVTh», a umenHo pewteHue no A8MOMAMU3AYUY CIPOUMENLHO-MOHMAICHBIX U NYMEYKAA00UHBIX
pabom. Paccmampusaiomcs  ocHogHble U Haubodee PAYUOHATbHbIE CHOCOObL  peuleHus
MEXHUYECKUX U JOSUYECKUX 3a0ay N0 A8MOMAMU3AyUU nymesvix pabom.
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IMPROVING THE QUALITY OF REPAIR AND TRACK WORK WITH
THE USE OF THE "URRAN-QUALITY-WAY" SYSTEM
Protasov D.S.", Grigoriev P.A.}

! Protasov Daniil Sergeevich — student;
2Grigoriev Pavel Aleksandrovich — PhD in Technical Sciences, Associate Professor,
DEPARTMENT "GROUND TRANSPORT AND TECHNOLOGICAL MEANS",
RUSSIAN UNIVERSITY OF TRANSPORT, MOSCOW

Abstract: the article analyzes the processes and methods for improving the quality of repair and
track work using the "URRAN-QUALITY-WAY" system, namely the solution for automation of
construction and installation and track laying works. The main and most rational ways of solving
technical and logical tasks for the automation of track work on the railway are considered.
Keywords: quality improvement, "URRAN-QUALITY-PATH" system, automation of track work,
process model.

VIIK 625.144

Cucrema ynpasnenus: kauecTBoM B xonauHre OAO «PXKI» noKyMeHTHpOBaHbI U OTPAOOTaHbI
MponecCChl IJIaHUPOBAHUA, 06ecnequm{, yhpaBJI€HUA peKOHCpr'KLIHeﬁ U BOCCTAaHOBJICHHUEM
00bekToB myTreBoro xossiictBa [1]. HeoOxomumble TpeOoBaHMsi aisi oOecriedyeHHs] KavyecTBa
O0BEKTOB ~ MH(QPACTPYKTYpbl ~ COAEpXKAaTCd B  HOPMATHBHO-TEXHHYECKHX  JOKYMEHTaXx.
OnepaTHBHOCTD CTPATETHYECKUX PEIICHUH B 00JIACTH Ka4ecTBA NPH BBINOIHEHUH CTPOUTEIBHO-
MOHTaXHBIX, IYTE€yKIaJO4YHBIX pPabOT JOCTUraeTcs IMOCPEICTBOM aBTOMATH3AIMU IPOLECCHOU
Mozenu 00beKTOB MHPpacTpyKTypsl. CyTh MOIENM 3aKII04YaeTcs B IEPeyHe B3aUMOCBSI3aHHBIX
MIOCJIEI0BATENBHBIX MPOLIECCOB, B KOTOPBIX BKIIIOYAIOTCS BXOJHbIE TEXHUYECKUE TPeOOBaHUSA U
BBIXOJIHBIE XapaKTEPUCTHKH [2].

Jlns aBTOMaTH3aUK TOTPEOYESTCS PELINTD CIEAYIOIINE TEXHUUESCKUE U JTIOTHYeCKue 3a1auu [3]:

- yHU(HUKALWS ¥ AEKOMITO3HLHS IPOLIECCOB MO XO35AHCTBAM U YPOBHSM YIIPABIICHUS;

- aBTOMAaTHYECKasl aKTyanu3alus (pyHKIMOHAJIBHOW OTBETCTBEHHOCTH YYaCTHHKOB IPOLECCOB
T10 XO3SIHCTBAM U YPOBHSIM YIPaBJICHHUS;

- BEJCHUE IEKTPOHHBIX aPXUBOB HOPMATUBHO-TEXHHUUYECKOH, CMETHO-NIPOSKTHOW U OTYETHOU
JOKyMEHTaIlWH;

- (¢opMHupOBaHHE M BEICHHE O3JEKTPOHHOIO apXHWBa pe3yJIbTaTOB H3MEPEHHH OOBEKTOB
HHPPACTPYKTYPHI, OOeCrieueHne MPUBS3KH HW3MEPEHHH ¢ OOBEKTaMH KOHTPOIS, TPeOOBaHUSIMH
MIPOEKTHO-CMETHOM, KOHCTPYKTOPCKON M TEXHOJIOTMYECKON TOKYMEHTALlUH;

- (popMHpOBaHKE U BEIECHHE DIEKTPOHHOTO peecTpa KpurepreB «BopoT kayecTBay mpoLeccos,
obecrieueHne aBTOMATHYECKON MPOBEPKU IMOTHOTHI M MPAaBMIBHOCTH BBIIOIHEHHS KPUTEPUEB Ha
marax npoueccHOi MoJenu;

- ofecreueHrne B3aUMOIEUCTBHA C BHEIIHUMH aBTOMAaTH3MpOBaHHBIMH cucreMamMu OAO
«PXK»;

- obecrieuenrne MoHUTOpHHTA TIPOoeKTOB OAO «PXKm» 10 peKOHCTPYKINH (PEMOHTY) OOBEKTOB
HHPPACTPYKTYPHI.

BHenpenne aBTOMAaTM3aIMM TIO3BOJMT TIOBBICHTH CKOPOCTh TPHHATHSA YNPAaBICHYECKUX
PpEIIEeHNH, yCTaHOBUTH NPaBUJIa OIEHKH, IIPOBOIMMBIX paborT.

[IponeccHast Moz COOEPXKUT OCHOBHBIE 3JIEMEHTHI — rpaIecKoe MpeICTaBICHIE TIpolecca
n tabnuuHas ¢opma onmcanus nporecca. OCHOBHas (QYHKIMS TaOIWIHOW (GOpMBI — OMHUCATh
TIOPSZIOK CO3/IaHMS [IEHHOCTH IO IMPOIECCY Ha CaMOM HHM3KOM YPOBHE JEKOMITO3MIMH ITpOIecca.
Jnist Kax10ro mporecca He0OXOANMO OMPENeNTUTh BIIAAENbIA MTPOLiecca, pyKOBOAUTEINS TIpoliecca,
WCTIOJTHUTENIEH, X OTBETCTBEHHOCTH, OJTHOMOYHS M B3auMoaeicTeus [4].
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HpHMep OIIMCaHUs HpOHCCCHOﬁ MOJECIU MPUBCJACH Ha PUCYHKC 1.

MakeTt

@  waAr [LAT mar O

D>  war » AT war  *®

Puc. 1. Maxem nocmpoenus npoyeccroii mooenu.
Maker — 00jacTh MOCTpOEHHMsI MpolieccHOW Monenu. [loamponeccs! (mar) pasMemarorcs B
TaKOM TIOpSI/IKE, YTOOBI MOCIIEIOBATENLHOE OMMCAHUE JIETKO MPOYUTHIBAIIOCH.

B moanponecce «IIAT» pa3memiaercss OCHOBHas 3agada C YYETOM TEXHOJIOTHYECKOro
Tpoliecca, MoKa3aHo Ha PUCYHKE 2.

Bxog—= U.IA r —== BbIX0g

OCHOBHafd 3agauva

WcnonHumenu

3JaKasuuku

Puc. 2. Pacnonoorcerue na epagpuueckom obvexme 1eMeHmMo8 npoyecca.

Kaxnplii mpomecc MOMKEH HMMETh DPYKOBOAMTENS M HCIONHHUTENS, a TakkKe CHCTeMa
noKasarteJiell JaHHOro Ipolecca, MO KOTOPOi OLEHUBACTCS Pe3yIbTaTUBHOCTD U 3(P(EKTHBHOCTb.
«YPPAH-KAUECTBO-ITY Th» npoueccHas MOAens IO YIPaBICHHIO KAYECTBOM B COOTBETCTBHUH C
tpedoBanmsamu CTK 1.10.012 KopriopatuBHas HHTETpHpOBaHHAS CHCTEMa MEHEKMEHTA KauecTBa
OAO «PX» [5].

INoBblmeHNe KauyecTBa MyTEeBbIX paboT MOCPEICTBOM NEPCHEKTHBHOIO IIAHUPOBAaHHUS 00BEMOB
paboT MPOBOIAT CIEAYIOUTUM 00pa3oM:

1. PaboTel Ha3HA4YAIOTCA IO BHAAM PEMOHTOB H (PAKTHUYECKOMY COCTOSHHUIO IIyTH, UTO
ompeNeNsieTcs 10 Pe3y/IbTaTaM KOMIUIEKCHOW OLIEHKH COCTOSTHHMS ITyTH.

2. IlnaHWpyercs TPOW3BOACTBO PEMOHTHO-ITYTEBHIX PAa0OT 10 PEKOHCTPYKIMH W PEMOHTY
ITyTH.
3. @opmupyloTcs OIO/KETBI Ha OCHOBE CKOPPEKTHPOBAHHON MOTpeOHOCTH 00BEMOB
PEMOHTHO-ITyTEBBIX Pa0OT.

4. BeIonHAIOTCS 00BEMBI PEMOHTHO-ITYTEBBIX PadOT 10 PEKOHCTPYKIIMK M PEMOHTY ITyTH.
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OCHOBHBIE KPUTEPUH KaueCTBa YCTAHABIMBAIOTCS IO CIICAYIOMIMMH TTapamerpam [6]:

1. CootBercTBHEe TpPEOOBAaHUA TEXHUYECKOTO 3aJaHUS Ha MPOCKTHPOBAHUE, BXOIHBIM
TpeOOBaHUAM K IPOCKTUPOBAHUIO U Pa3padOTKe.

2. CpoK UCITOTHEHUST COOTBETCTBYET KAJICHIAPHOMY TpaQuKy.

3. JocTtHuraeTcs CHIDKCHHE MATEPHATIOEMKOCTH, TPYJOEMKOCTH, CTOMMOCTH PEMOHTHO-
ITYTEBBIX pabOT IO PEKOHCTPYKITUH (MOJCPHU3AIINHN), KAITUTATEHOMY PEMOHTY JKEJIe3HOI0P 0XKHOT'0
ITyTH ¥ UX MPOJOJKUTEIBHOCTH.

4. OOecrieunBaeTcsl yCTOWYHBOCTh, OE30MACHOCTh M 3KOJIOTHMYHOCTH JKEIIE3HOIOPOKHOTO
MTyTH.

5. Tlomy4eHO TIONOKHUTEIFHOE 3aKJIFOYCHUE BEIOMCTBEHHOH, a TpPH HEOOXOJAUMOCTH
TOCYIapCTBCHHOM YKCIICPTH3HI.

Takum o0pa3zoM, TporeccHass MOJIENTb TO3BOJIAET YCTAHOBUTH KITFOUCBBIC MPOLIECCH M HA3BATh
WH(POPMAIMOHHBIC CBS3M MEXAY HHUMH, YTO TMO3BOJISIET OMNPEACIHUTh TPEOyeMBbIC YIIPABJISIONINC
BO3JICUCTBUS M HEOOXOIUMBIC PECYPCHI, a TAaKXKE ONMTUMHU3UPOBATh HHPOPMAIIMOHHYIO CTPYKTYPY
NPEanpusITHS YW HauOoliee KAYeCTBCHHO OPraHM30BBIBATH JEATEIBHOCTh IO KOHTPOIIO |
ITAHUPOBAHHMIO.
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AHHOmMayua: 6 C6iA3U ¢ AKMYAIbHOU 3a0ayell NOSbIULEHUSI NPOBO3HOU CHOCOOHOCMIU JiCENIe3HbIX
odopoz  Bocmounoeo noauecona 6 cmamve GbINOAHEHO CPAGHEHUE MEXHUKO-IKOHOMUUECKUX
napamempog  pAaziudHbIX  NOAY8AZOHO8 OM  CMAPLIX KOHCMPYKYU 00 UHHOBAYUOHHBIX,
OMIUYAIOUUXCSL KOTUYECTNBOM O0Cel, MAKCUMAIbHO OONYCMUMOL 0Ce80U HA2PYy3KOU, 00bEMOM
Ky308d, epy30no0vémuocmolo u mapou. Ha ocnoee pacuémos cpedu paccmompennvix 6apuanmos
KOHCMPYKYULl NOJY8ACOHO8 ONpedeneHd KOHCMPYKYUsl, NO3GONAIOWAsS NOGLICUMbL NPOBOZHYIO
CHOCOOHOCTD JiCeNe3HbIX 00PO2 U OKA3bIBAIOWAs HAUMEHbULee GIUSHUE HA NYMb.

Knrwouessvle cnosa: nonysazon, mexHuKo->KOHOMUYECKUe NApamMempuvl 6d20HA, 0Ce8as HAZPY3Kd,
NO2OHHAS HACPY3KA, 8eC N0E30d HeMmO, RPOBO3HASL CHOCOOHOCb, dPheKxmueHocmp.
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Abstract: in connection with the urgent task of increasing the carrying capacity of the railways of
the Eastern range, the article compares the technical and economic parameters of various gondola
cars from old designs to innovative ones, differing in the number of axles, maximum permissible
axial load, body volume, load capacity and packaging. On the basis of calculations, among the
considered variants of gondola car designs, a design was determined that allows increasing the
carrying capacity of railways and has the least impact on the track.
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B Hacrosmiee BpeMs mepen JKeNE3HOAOPOXKHBIM TPAHCIIOPTOM CTOMT aKTyaslbHas 3ajada
TOBBIIIECHUS TIPOBO3HOM CIIOCOOHOCTH JKENE3HBIX NOpor OcoOeHHO i BocrouHoro monmurona
JKene3HbIx nopor. IlpaBurensctBoM Poccuiickoit denepanyu NpUHAT I1aH pa3BuTHs BocTouHoro
TIOJINTOHA U COTJIACOBAH C OCHOBHBIMHU I'PY300THPABUTEISIMH — YITIEOOBIBAIOIIMMHI KOMIIAHUAMHU
takumu, kak CYOK, «Kyzbaccpazpesyromby, «Espa3y» u TOIIK, padoratomumu B Cubupu. Ha nx
nomto npuxoautcst 70—80 % Beex rpy30B, ornpasisiembix 1o BAMy u TpaHccnOy Ha BOCTOK.

TpaauIIOHHO CYMTAETCs, YTO YBEIWYECHHS MPOBO3HON CIOCOOHOCTH XKEIE3HBIX JOPOT MOXKHO
JOCTHYH 3a CUET MOBBIMICHHUS IOITYCTHMOW OCeBOW Harpy3ku no 245 — 294 xH (25 — 30 1) gns
HOBBIX ¥ BHOBb IIPOEKTUPYEMBIX KOHCTPYKIIMI BaroHOB. Y IIOMSHYTOE BBIIIE YCIOBHE yIUTHIBAIOT
3aBOJIBI-M3TOTOBUTENH, TIpeIaras COOCTBEHHUKaM HOBbIE M MHHOBAI[MOHHBIE KOHCTPYKLIUH, B TOM
YIHCIIe TT0JTyBarOHOB.

Tak, Ha AnNTaliCKOM BaroHOCTPOHWTENbHOM 3aBome ¢ 2019 r. HanmakeH CepHHUHBIA BHITYCK
YeTHIPEXOCHBIX MOMYBaroHoB mopenu 12-2159 ¢ oceBoit Harpyskoit 245 kH (25 T), ocHOBHBIE
XapaKTEPUCTUKH KOTOpOro mpuBeneHsl B Tabm. 1. Kpome TOro, HECKOIBKO 3aBOIOB BEIYyT
pa3paboTKN B HAIPABJICHWH CO3AAHUS KOHCTPYKIMI COWICHEHHBIX BarOHOB, UMEIOMNX 6 oceil u
paccUMTaHHBIX TaKKe Ha OceByro Harpysky 245 xkH (25 T1). K takum pa3paboTkam OTHOCSATCS
nomyBaroHsl Mozpenu 12-6877 mpowsBoacTBa THXBHHCKOTO BaroHOCTPOMTENBHOTO 3aBOAA,
XapaKTEPUCTUKH BaroHa cM. Tao. 1.

3a pyOeKoM CyIIECTBYIOT KOHCTPYKIMH M ¢ Ooibliel oceBoil Harpy3koi. Tak, Hanpumep, Ha
OJHOM W3 YYaCTKOB eJe3HbIX aopor HopBerum, BBIMONHSIOMMX IEPEBO3KY YIS B IOPTHI,
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9KCILTYaTUPYIOT TOJIYBaroHsl, paccuuTaHHble Ha Harpy3ky 392 kH (40 T1). [nsa skcrmyaranun
TAKUX BaroHOB 3TH YYacTKH HMEIOT COOTBETCTBYIOIIYIO HH(PACTPYKTYpy. A OTEUECTBEHHBIE
3aBOJIBI TIPEJICTABIISIOT BAPHAHT TIIyXOJOHHOT'O MIOJIyBaroHa ¢ 0CeBoil Harpy3koi 264,6 kH (27 1).

OnHaxo, Kak ObLIO MOKa3aHo B [3] mMono0HOE yBENWYEHHE Pealn3yeMbIX OCEBBIX HArpy30K Ha
OTEUECTBEHHBIX JKEJIE3HBIX J0pOorax CYIIECTBEHHO YBEIWYMBAET TEMIIBI H3HOCA CaMOro
(hOHTOEMKOT0 AIIEMEHTA HKENE3HOOPOXKHON HH(PACTPYKTYPHI — BEPXHEr0 CTPOSHHUS ITyTH, KPOMeE
TOro, IyreBas HHQPACTPYKTYpa, B TOM 4YHCIE€ MOCTBI, OTPAaHMYMBAIOT JKCIUTYaTalMI0 TaKUX
BaroHOB.

JJ1st 0Te4ecTBEHHOTO KEJIE3HOT0 TpaHCIopTa ObLIM pa3paboTaHbl HECKOJIBKO MPUHIUITHAIEHO
HOBBIX JUIsI CBOETO BPEMEHU KOHCTPYKILHUH moayBaroHoB [1]. Cpeau HUX IIECTHOCHBIN MOTyBaroH,
CEepUIfHO BBIMTYCKABIIMICS Ha YpaibCKOM BaroHOCTPOUTENHHOM 3aBojae moaenu 12-I1152. A B
1983 rony mpeiokeHa BOCBMHOCHAsE KOHCTPYKIIMSA MONyBaroHa mozaenu 12-124, xoropas umena
JUISL TOTO BpeMeHH HauOonblrylo 3¢QekTHBHOCT, M TO3BOIsLIA B 1,5 paza yBenMUYHTh O0BEM
MEPEBO3UMOrO Ipy3a (XapaKTepPUCTHKK BaroHa cM. Taoum. 1).

Tabnuya 1. Xapaxmepucmuxu cpasHusaemuix nouy6azoHos.

XapakTepucTUKH Mopeas, parona
12-2159 12-11152 12-6877 12-124
I'ox mocTpoiiku 2019 1955 2019 1983
TUXBUHCKHIA
3aBOA-M3rOTOBUTEINb AnraiiBaron Y pansaroxsan BAarOHOCTPOUT Y pasaroxsan
o N on
eJIbHBIN 3aBO/T
labapur 1-BM 1-T 1-BM Top
KomuecTBo oceit, n 4 6 6 8
Jlrana no Ofif‘;”e““e““"’ 13,92 16,4 16,88 18,88
OceBast Harpyska, ¢y, kKH (1) 245 (25) 208 (21,2) 245 (25) 2279 (23,25)
Tapa, T, T 25 33,4 33 46
I'py3onoabEMHOCTB, P, T 75 94 117 142
O0beM Ky30Ba, V, M 94 106 135 150

CpaBHUB NpUBEIEHHBIE KOHCTPYKIMH, MOXKHO OIPEAENIHTh, KakoW BapHaHT BaroHa
YeThIPEXOCHBI MHHOBAIIMOHHBIH ¢ oceBoi Harpy3koit 245 kH (25 T), IIeCTHOCHBIH, MIeCTHOCHBIN
COWIEHEHHBIN ¢ oceBoil Harpy3koit 245 kH (25 T) wim BOCBMHOCHBIH 6oJiee MpeInoYTHTENEH IS
JOCTH)KEHHS BBIIICYITOMSHYTHIX LIEeH.

Jist 3TOro CcpaBHUM TaKHE TEXHUKO-)KOHOMHUYECKHE IapaMeTpbl BaroHOB KakK: CpEIHAS
IIOTOHHAsl Harpy3ka HETTO, BEC MOE3[a HETTO, YUCIO BarOHOB B IOE€3/l€ HA 3aJaHHOM pacy€éTHOU
JUIMHE CTAHIIMOHHBIX MyTed. OCHOBHAsI METOAMKA pacueTa MpuBeaeHa B [2].

Cpenusist MOrOHHAS Harpy3Ka HETTO PAcCUUTHIBASTCS MO (hopMmyIie:

— _ Pun

Auu = 2 Lcu’
rae Py, — CpeiHssl AMHaMHUYeCKas HArPy3Ka BaroHa, T;
2L, — JUIMHHA BaroHa TI0 OCSIM CLETUTEHHS, M.

n
_ Ziapl

JUH — ZT‘ a;li>
i=1p .
ci

TZe a; — 0T i-TO Tpy3a B o0meM 00bEéMe Tpy30000poTa MOTyBaroHOB;
l; — cpeHAs ANBHOCTB TIEPEBO30K, KM;

P.; — cTatmueckas Harpyska i-ro rpysa, T;

Pci:min Pi, Pmax)>
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rae P, — MaKCUMaJlbHasl FPy30N0ABEMHOCTh BarOHA UCXOSl U3 OCEBOM Harpys3Ky;
P; — rpy3011015€MHOCTS BaroHa pH MOJTHOM 3aIlOJIHEHNH 00BEMa Ky30Ba i-M IPy30M.

B Tabnune 2 npuBeneHa cTpyKTypa epeBO3NMBIX IPY30B U X XapaKTEPUCTHKH.

Tabnuya 2. Xapaxmepucmuku 0CHOBHbIX 2PY308, NEPEBO3UMBIX 8 NOTYBALOHAX.

N Cpennsist Hoast YaenbHblii
/n, Ipys JMATBHOCTh NepeBo30K B 00béM
i MepeBoO30K | 00meM o0béMe rpysa v;
l;, km a;, Yo M/T
1 KameHHslii yronn 2457 32,2 0,83
2 Kokc 2312 1,3 1,67
3 Top¢ 1 TopdsHAST IPOTYKIHS 291 0,1 2
4 DroCBI 643 1,8 0,71
5 Pyna sxene3Hasi 1 Maprasuenas 916 12,8 0,5
6 Pyna nBeTHast U cepHOE ChIpbe 1233 34 0,43
7 YepHble MeTaJUIBI 2316 8,9 0,5
8 Metusst 2145 1 0,4
9 Jlom 4€pHBIX MeTaJIIOB 925 33 0,5
10 CrpouTenbHbIE TPy3bl 642 27 1,43
11 IpoMm. cbIpbE U popM MaTepHaIbI 793 2,3 1,11
12 JlecHble rpy3bl 2317 5.8 1,43

3HaueHus Pi — INOJTYYE€HHBIC IS KaXKA0I'0 TUIIA BaroHa:

Pi=V / v
rIieV; — yAeNbHbIN 00bEM i-ro Tpy3a (cM. Tadi. 2);
V — 00béM Ky30Ba BaroHa (cm. tadi. 1).
BolpaskxeHue 111 BBIYMCIIEHHS MAaKCHUMAJIBHOM TI'PY30MOABbEMHOCTH KOHCTPYKLIMHM BaroHa
paccMaTpuBaeMOM AJIMHBL:
Piax =qo-m-T,

req ) — MaKCUMaJbHas JOIyCTUMAs OCeBas Harpy3Ka, T;

m — KOJIMYECTBO OCEH B BaroHe;

T — tapa BaroHa.

Bec rpy3a, mepeBo3uMoro moe3zoM, COCTaBICHHBIM M3 OJHOTUITHBIX BarOHOB, MM BEC IOe3/a
HETTO ONpeAemseTcs:

Ql‘lH = lCT ' ql'lH’

rae l., — JUIMHHA CTAHIIMOHHBIX MYTEH, KOTOPYIO IJISl CYLIECTBYIOIINX CTAHIINI MOXHO MPUHSThH
pasnoit 1050 m [3].
IIpu 3TOM 4KCIIO BarOHOB B NOE3/I€ HA PACUETHOM JJIMHE CTAHLMOHHBIX ITyTEH COCTABUT:

NB = lCT/ZLCLl

[Nomyuennsle pacuéTHbIe 3HAYECHHUS NPUBEICHBI B Ta0mIe 3.

Tabnuya 3. Pesynomamul pacuémos mexHuko-35K0OHOMUHECKUX NAPAMEMPOS.

TMapamerph1 Mojeab Barona
12-2159 12-11152 12-6877 12-124
Py, T 72,5 88,5 110,9 130,0
Qs TIM 5,2 5,4 6,6 6,9
Ouis T 5471,5 5668,8 6895,9 7232,3
Na, (-) 75 64 62 55
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Jis  cpaBHeHHWsS TIPUBEACHHBIX BapHAHTOB KOHCTPYKIMK TIONYBaroHOB BOCIOIB3YyeMCS
OTHOCHUTEIIEHBIMUA 3HAYCHUSMHU pPACUYETHBIX IapaMEeTpOB, B COOTHOIICHWH C TapaMeTpamMu
HMHHOBAIIMOHHOI'0 BaroHa Mojenn 12-2159.

OTHOCHTENBHAS TIOTOHHAS HATPy3Ka HETTO:

_ qm-lj

q j )
Anuo
TI€qy,; — TIOTOHHAs Harpy3Ka j-ro BapHaHTa BaroHa;
0 — TIOTOHHAS Harpy3ka Barosna 12-2159 (6asoBoro Bapuanra).
OTHOCHUTENBHBIH BEC Moe3/1a HETTO:

_ Qm—lj

Qj B Ql‘lHO‘

rae(Q,,; — BEC M0e3/]a HETTO j-TO BapHaHTa BaroHa;
O,0 — IOTOHHAs Harpy3ka Barona 12-2159 (6a3zoBoro Bapuanra).
OTHOCHTENBHOE KOJIMYECTBO BarOHOB B MOE3/IE:

N]- = Ng j /* Npgq,
rae/Ng; — KOHIECTBO BATOHOB B MOE37I€ IS j-TO BapHaHTA BaroHa;
Npo — KOIMYECTBO BaroHOB B MMoe3/€e A1 Barona 12-2159.

Pe3ynbTaThl CpaBHUTENHLHON OLIGHKH IPUBEICHBI B TA0IM. 4.

Ta6/lm;a 4. OmnocumenvHble nokazamenu noiyeaconos.

Monenb Barona
I[Mapamerp
12-2159 12-11152 12-6877 12-124
q;, T/M 1 1,03 1,26 1,32
O, T 1 1,03 1,26 1,32
N;, () 1 1,17 1,21 1,35

Kak BumHO w3 Tabn. 4, moe3si, COCTaBJICHHBIH M3 MONYBaroHoB moxenu 12-6877 Oynmet
nepeBo3uTh B 1,26 pa3a Oojbllie Trpy3a, 4YeM TOE3J, COCTABJICHHBIM W3 WHHOBAIMOHHBIX
4eThIpEXOCHBIX BaroHa wmopenu 12-2159. Koserpykius mectrnocHoro BaroHa 12-I1152
CYLLECTBEHHO YCTYNaeT COWIEHEHHOMY IONYBAaroHy H3-3a MEHBLIEW CpeAHEW IOrOHHOW U
JIOITYCTUMOM OCEBOM HArpy3oK, a TakKe MOYTH HE M3MEHHUT NPOBO3HYIO CIOCOOHOCTH KENE3HBIX
JOpOr 10 CpPaBHEHUIO C WHHOBAIIMOHHBIM BaroHoM. OpjHako Oonee NPEeNNOYTHTENBHOMN
KOHCTPYKILMEH, ITO3BOITIONIEH YBEIHYUTh ITPOBO3HYIO CIOCOOHOCTh JakK€ IIPH MEHBIIEH
JIOITYCTUMOI OCeBOIl Harpyske, OyJeT BapuaHT BOCBMHOCHOTO ITOJTyBaroHa aHaJIOTMYHOTO MOJIENIN
12-124. Taxk, cocTaB U3 BOCBMHOCHBIX TIOXYBaroHoB moxaenu 12-124 Gyner nmepeBo3uts B 1,3 pasza
OorbIle TPy3a, YeM COCTaB M3 CYIIECTBYIOIINX WHHOBAIMOHHBIX YETHIPEXOCHBIX BarOHOB MOJIEIH
12-2159 ¢ oceBoii Harpy3koit 245 xkH (25 1). [Ipu 3TOM Tpebyemoe KOTUIECTBO BarOHOB B TIOE3/Ie
JUTS TIEPEBO3KHM 33aHHOr0 00béMa rpy3a Oyner Ha 35% MeHslIIe.

Takum 00pa3oM, Kak MOKa3aIM PE3ylIbTaTbl CPABHEHMS TEXHHUKO-?KOHOMHUYECKHX MapaMeTpOB
TTOJTyBarOHOB, COBPEMEHHBIE YeTHIPEXOCHBIE KOHCTPYKIIMU ¢ OCEBBIMU Harpy3kamu 245 xkH (25 1)
MeEHee ITPOM3BOANTEIBHBIE U IIEPEBO3AT MEHBIIIE IPY3a 10 CPABHEHUIO C BOCBMHOCHBIMHU BarOHaMH,
MMEIOLIMMH K TOMY ’K€ MEHBIIYIO IOITyCTUMYIO OCEBYIO Harpy3Ky.

TeM caMbIM MOXKHO CKa3aTh, YTO JUISl OBBIICHHS MIPOBO3HON CIIOCOOHOCTH JKENIE3HBIX TOPOT B
COBPEMEHHBIX YCIOBHUIX BOCBMHOCHBIE TTOJTyBAarOHbI IMEIOT OOJIBIINI ITOTEHIINAI TI0 CPABHEHHIO C
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VHHOBAIlMOHHBIMU KOHCTPYKIMSAMHU YETBIPEXOCHBIX BAarOHOB, PACCUUTAHHBIMU HAa OCEBYIO
Harpy3ky 245 kH (25 T). IloatoMy wucnonp3oBaHWUE BaroHOB Moxaenu 12-2159 He mO3BOIAT
CYIIECTBEHHO IOBBICUTH IPOBO3HYIO CIIOCOOHOCTB >KENE3HBIX JIOPOr M BOCTOYHOro monmrosa.
[ITecTrocHble COYNIECHEHHBIE MOMYBAarOoHbl Mojaenu 12-6877 Takixke MMEIOT MEHBIIYIO NOTOHHYIO
Harpy3Ky HETTO U YCTYHalOT BOCBMHOCHBIM KOHCTPYKIUSAM. Kpome TOoro, moBBIIIEHHE OCEBBIX
Harpy30K HEMHUHYEMO YBEJIUUUT PaCXO/Ibl HA CONEPKAHUE MyTH.

Takum 00pa3oM pacxobl Ha TIEPEeBO3KY I'PY30B B MHHOBAIMOHHBIX YETBIPEXOCHBIX BaroHax U
3aTpaThl Ha PEMOHT BEPXHEr0 CTPOCHHUSI IyTH OYIyT CYIIECTBEHHO BHIIIE II0 CPaBHEHHIO C
BOCBMHOCHBIMH KOHCTPYKLIUSIMH.
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Abstract: the article discusses the ways and problems of introducing digital technologies to rail
transport, as well as the impact of these solutions on the digital economy.

The introduction of digital technologies is a complex process that requires a huge study before
launching in such a large area as rail transport, as this can lead to harmful consequences.
Keywords: railway transport, digital transformation, digital economy, artificial intelligence.

[udpossie TexHomoruu, uckyccTBeHHbIN uHTEeKT (M) 1 kpynmHOMaciTaOHas aHaJIUTHKA,
obo3Hauaemast TepMHUHOM "Oonbiive paHHble", Bce Oonbine MeHstoT CoBpemennsie UT-cucrembl
paboTaroT ¢ IIMPOKMM CHEKTPOM ()OPMATOB JIAHHBIX, IOJB30BATEIHCKUX CHEUUPUKALIMNA |
HEOIHO3HAYHOW CEMaHTHKH. DTa CHUTyalusl yCyryOisercss TEHJEHIMEeH K XPaHEHUIO PacTYIIUX
00bEMOB HECTPYKTYPHUPOBAHHBIX IaHHBIX HE B PEALHOHHBIX 0a3ax JaHHBIX. XOTS HAJIMYUE 3TUX
HECTPYKTYPUPOBAHHBIX JIaHHBIX, BO3MOXKHO, JIy4Ille, YeM HX OTCYTCTBHE, M COBPEMEHHBIE
ITOPUTMBI MOTYT YacCTHYHO M3BJIeYb MOJE3HYI0 MH(OPMAIMIO Ja)Xe M3 HECTPYKTYPHUPOBAHHBIX
JaHHBIX — WX O4YeHb TPyAHO oOpabatbiBath. Kak crencrteue, mnepen aHamu3oM OOBIYHO
HEOOXOANMBI TPYIOEMKHE MTPOLEAYPH! GHIBTPALUH U MPeAoOpadOTKH AaHHbIX [1].

Kpome ToOro, 3amyck ajaropuTMOB Ha HECTPYKTYPHPOBAHHBIX, HECTaHAapPTU3UPOBAHHBIX
JIAHHBIX MOXKET MPHUBECTU K OMIMOKaM, KOTOPbIE MCKaXArOT Pe3yJbTaThl aHan3a. Takue OMIMOKU
TPYIHO OOHapyXuTh B OOJBIIMX HAaOOpax HaHHBIX, IMOCKOJbKY OIPOMHBIH 00BEM JaHHBIX
3aTpyJHsIET MPOTHO3MPOBAHUE, OOHAPYKEHHUE W KCIPaBIICHHE BCEX BO3MOXKHBIX OIIMOOK. DTO
MOXKET TPHUBECTH K CHCTEMaTHYECKUM OIIMOKaM, KOTOpble KOMIPOMETHUPYET JOCTOBEPHOCTh
pe3yNbTaTOB aHAJM3a U KOTOPHIE B KOHEYHOM HTOr'e MOTYT MOJOPBaTh JOBEpUE K LU(PPOBHIM
TEXHOJIOTUSIM.XKEJIE3HOJJOPOXKHBII TPaHCIOPT. DTH TEXHOIOTHH OIHMPAIOTCS Ha PACTYIHE O0BEMBI
U(PPOBBIX TaHHBIX. [Toaromy nns ucnonb3oBanus anropurMoB MM u ananuza OOJIBIINX JAHHBIX
Ha TOJIHYIO0 MOIIHOCTh M UX MaKCMMAJILHOTO BBOJIA KpaiiHe BaKHO 00pabaThiBaTh HH(POPMAIHIO U3
pasNUYHBIX IOACHCTEM. BceoObemumommii aHann3 NOAaHHBIX MOXET, HalpuMmep, HOTpeOoBaTh
uH(GOpPMaUK OT OTHAENbHBIX IOAPA3ICNCHUI W pa3IMYHbIX JATYMKOB. AHAJIOIMYHBIM 00pa3oMm,
HECKOJIBKO HCTOYHUKOB JAHHBIX YacTO HEOOXONWMBI, KOT[a IaHHbBIE CKYIHBI, a TpeOyercs
0OJBLION Iyl CONOCTABMMBIX MAAHHBIX, YTO MOXKET IPUBECTH K HEOOXOZMMOCTH oOMeHa
nH(popManuel MEeKXAY CUCTEMaMH, YUPSKACHUAMH M CTPaHAMH.

IIpobsembl BHeApeHus IT-pemenuii Ha jkesie3Hol Aopore

CeropusamHAs 1IUpPOBas CTPYKTYypa KOHTEHTA JKEJIE3HOZOPOKHOTO TPAHCIOPTa 3aTPYOHSAET
KpyHHOMacIITabHyto 00paboTky nanHeix B UT-cucremax.

Ota mpobiieMa CTaHOBHTCS elle Ooliee aKTyaJbHOW IIPU HCIIONB30BAHMM HCKYCCTBEHHBIX
HEHPOHHBIX CeTell M aJIrOPUTMOB IIyOOKoro oOy4yeHus. I1ocKoIbKY Takue METOXBI IO CYLIECTBY
SIBIISTFOTCS ""IePHBIMHU ALTUKAMH'" 7S TIOJIb30BaTeNeH, BaKHO, YTOOBI X pacyeThl OCHOBBIBAIHICH Ha
MIPOYHON OCHOBE. JJIs1 3TOr0 HYKHBI IJaHHBIE C YETKOU CTPYKTYPOM M OJHO3HAYHOM ceMaHTUKOH. B
IIPOTUBHOM CJIydae COBpeMeHHbIe airoputMbl MM MoryT npuHecTd Oojbliie Bpeaa, YeM IOJIb3bI.
Uto0p M30€XKaTh 3THUX CIOKHOCTEH W MpenocTaBUTh aaroputMaMm MU u TexHOIOrHsIM OONBIIHNX
JTAHHBIX BO3MOXKHOCTb KOPPEKTHOTO HCIIONIh30BaHMS, HEO0X0IMMO obecnieunTh
HWHTEPOIepadeTbHOCTD.

CampIM GOnbIIMM TpenATcCTBHEM sl mpuMeHeHuss MM u TexHOnmOruii GONpIIMX AAaHHBIX Ha
KEJIE3HOJOPOKHOM TPAHCHOPTE SIBISETCS,, BO3MOXKHO, HE OTCYTCTBHE allTOPUTMOB, a OTCYTCTBHE
MOAXOMAIINX AAaHHBIX Uit pa3zpaborku MW w mpunokeHuit st Oonmpmmx MaHHBIX. [losToMy
WCTIONIb30BAHUE YIOMSHYTBIX BBINIE MEKAYHAPOAHBIX CTAHAAPTOB M TEPMHHOIOTHH MOXET
IIOMOYb  OOECIICYUTh QITOPUTMBI  CTPYKTYPHUPOBAaHHBIMH W  3HAaYUMBIMH  JAQHHBIMH H
Croco0CTBOBATh UCIOIBb30BaHMIO MW 11 GONBIIMX JaHHBIX HA )KEIE€3HOAOPOKHOM TPAHCIIOPTE.

Hudposas TpanchopMmamms KeIe3HOJOPOKHOTO TpPAHCIOpTa HE Bcerga TpeOyeT CIoKHOU
AHAJWTUKA WM CIOXHBIX anroputMoB MM. Bo MHOrmx ciydasx, HYXHO TNPOCTO CleNaTh
MIPAaBIIIBHYI0 WH(QOPMANMIO TOCTYITHOW U HYKHOTO TOib30BaTens [2]. YacTo BaKHBIE YacTH
KEJIE3HOJOPOXKHON HMH(OpManny TEpAIOTCST 1O Mepe TOro, Kak OHM IepeMEeIIaloTcs depes
pa3nu4HBIe TOACHCTEMBI. Hampumep, >kele3HOMOpOXHAS TPAHCIOPTHAs HH(GOpPMALUs HHOTIA
Jla’ke He MOXET OBITh pacipoCTpaHeHa B Pa3IMYHbIX JEMapTaMEeHTaX OIHOW U TOW )K€ IOPOTH H3-3a
TIPaBWJI 3AIMUTHI JAHHBIX.
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D10 NpUBOAUT K HEAP(PEKTUBHOCTHU NPHUHATHS PELICHUH U MOXKET CO3/1aBaTh CEPbE3HBIC PUCKH.
[IpenocraBnenne NOCTaBIIMKAaM TPAHCIOPTHBIX YCIYT HEOOXOAMMOI MH(OPMALINK MOXKET ITOMOYb
n30exars Takoil Hed((EKTUBHOCTH U TIOBBICHTH KAadeCTBO OOCIY)XMBaHMSA. B 3TOM KOHTEKCTe
OCOOCHHO  BaXKHO  COJICMCTBOBAaTH  HCIOJIB30BAHUIO  MHTEpOIeEepaOeNbHbIX  AIIEKTPOHHBIX
KEJIE3HOJJOPOXKHBIX 3ammcedl. BaXHO OTMETHTh, 4YTO, JeNias COOTBETCTBYIOIIYIO HH(OPMAIUIO
JIETKO JOCTYIHOHW, WHTeporepadenbHble M T-cucTeMbl DOMKHBI OOJIETYHUTH KU3Hb PaOOTHHUKAM
JKEJIe3HOOPOXKHOr 0 TpaHcmopTa [3].

PocT nu@poBEIX TEXHOIOTWI YacTO BBI3BIBAET OINACEHHMs, YTO NPHIETCS IMPOBOAWUTH OOIBIIE
BpEMEHH C JOKYMEHTAallMed M BBOAOM JAaHHBIX W MEHBIIE BPEMEHH OCTAaHETCS Ha MpPUHATHE
peleHui.

IloBbimenne 3¢ (eKTHBHOCTH NPOEKTHOWH JeSITEJIBHOCTH HA K TPAaHCIOPTe 3a cYeT
BHeApeHus rudkux IT-pemennii

WT-cucteMbl MOTYT CHM3WTh Harpy3ky Ha JIOKYMEHTalUIO (HarmpuMep, u30eras MOBTOPHOTO
BBOJIa JIAHHBIX) U YIPOCTHTH TPOMO3JIKHE MpOILecchl morcka nudopmanun. MureponepadensHOCTD
MOXET TakKXke CIOCOOCTBOBAaTh NPOBEACHHIO  HAaYYHBIX  HCCIIEOBaHWA B oOnactu
AKEJNE3HOJOPOXKHOTO TPAHCHOpPTa. OTO OCOOCHHO BaXXHO B 00JACTH pEalbHbIX JAHHBIX:
HCIIONIb30BaHUE WHTEPONEpadenbHbIX (OpPMATOB JUIS pEeajibHBIX JAHHBIX OTKPHIBAET pa3ivuyuHbIE
BO3MO)KHOCTH JUJIsI UCCIIEI0BATENEH.

Bo-niepBhIx, eciu peajbHble JaHHbIE UHTEpOIepadesbHbl, OHH MOTYT OBITh MCIOJBb30BAaHbI JUIS
KPYITHOMACINTA0HBIX HAOJIIOJICHUI Ha pETHOHAIBHOM, HAIIMOHAIBHOM HJIH TJI00aTbHOM YPOBHSIX.

B0-BTOpBIX, pealbHbIE JAHHBIE SIBISIFOTCS COKpOBMINHMLEN i MM u MeTronoB MallMHHOrO
0o0ydeHust, o0CykJaeMbIX Bblllle. Byaydu B COCTOSIHUM HaWTH 3aKOHOMEPHOCTH M KOPPEJSLUN B
Ha60an JAaHHBIX, 3T METOAbI MOI'YT IIOMOYb aHAJIMTUKaM OLICHUTH HOBBLIC THIIOTE3bI, KOTOPBIC
BIIOCIIEACTBUH MOI'YT 6I)ITI) HCCJICOBAHBbI 60.]'[66 TECHO B 3allJTAaHUPOBAHHBIX HCIIBITAHUAX (B 9THX
UCTIBITAHUSAX Ba)KHO HCKIIIOYUTDH JIOXKHBIE KOPPESILUM M ONPEASNIUTh NPUYMHHO-CIIEICTBEHHbIE
cBs3u). Eciii maHHBIE CTPYKTYpUPOBAaHBI B COOTBETCTBHUHU C MEXIYHAPOAHBIMU CTaHAapTamH [3,5],
UX TOpasJo Jerde aHaJIu3UpoBaTh, a YCHIHA, HEOOXOAUMBIE ISl (PUIBTPALUM U MIPEIBapUTEIbHON
00paboTKU IaHHBIX, COKPALIAIOTCSL.

OT0 MOXET YCKOPUTD IPOLIECC NCCIENO0BAHUS U CHeIaTh pa3padoTKy CleHapueB aHanu3a Gonee
TMOKOMH: €CIIY aHAJIUTHUKHU 3HAIOT, YTO AaHHBIC OYAyT COOTBETCTBOBATH ONPECICHHBIM (opMaTaM U
CeMaHTHKE, aHAJIU3 MOXEeT OBITh 3alporpaMMHUpoBaH Oe3 IpsAMOro AOCTyIa K AaHHBIM. Bmecto
3TOr0 aHaJIM3 JIOCTAaTOYHO Cc(HOPMHUPOBATH YHOAJEHHO, a 3aTeM IlepelaTh Ha CAalWT JaHHBIX UL
pacyera pe3yJabTaToB.

3710 MOXET pa30IOKUPOBATh HCTOUYHHUKHU JAHHBIX, KOTOPbIE B IPOTUBHOM CIIydae OKa3ajHCh OBl
HEJIOCTYIHBI (U3-3a, HAPUMEp, CTPOTUX TPaBHUJ 3aLIUTHl JAaHHBIX). DTO TAKXKE MOXKET YIy4IIHTh
Ka4yecTBO MHCCIIEOBAaHUN, MOCKOJIbKY aHANM3bl MOTYT OBITh 3alpOrpaMMHUPOBAHBI Pa3IUYHBIMU
9KCIIEPTAMH, & HE TOJIBKO TEMHU, KTO UMEET MPSMOI JOCTYII.

AmnanorngssIM 00pa3oM, HHTEponepadebHbIE JAHHBIE MOT'YT FapaHTHPOBATh, YTO OJMH aHAIN3
MOXET OBITh MPOBEJECH CO MHOTMMH PA3JIMYHBIMU UCTOYHUKAMH JAHHBIX, COAEPKAIUMHU JTaHHBIE
W3 Pa3IMYHBIX JETIapTaMEHTOB. B Ienom, MHTEponepadeabHOCTh MOXKET I'€HEpPHPOBATH HOBBIC
uren B OOCIY)XHMBaHUH >KEJIE3HOAOPOKHOTO TPAHCIIOPTA, YTO I03BONsieT Oonee 3((deKTUBHO
aHAJIM3UPOBATh CYLIECTBYIOIINE NCTOUHUKH JaHHBIX.

VHHOBaumoHHBle MHTEp(dEICHl M CTaHIapTHBIE TEPMUHOJOTMH IIO3BOJNSIET cenath oOMeH
JAHHBIMH MEXAY PA3THIHBIMHA MEXTyHAPOAHBIMHU CTPYKTYPaMH.

Hudposas TpanchopMaIms KeIe3HOAOPOKHOTO TPAHCTIOPTa 3aBUCHT OT HHTEPOIIepadeTbHBIX
Y CTaHJAPTU3UPOBAHHBIX JaHHBIX [5]. JlaHHBIE MOTYT IIOMOYb peaTn30BaTh Bech moteHuan U1 u
TEXHOJIOTUH OOJBIINX JaHHBIX, YAYYIINTh KOMMYHHKAIWIO JKEIE3HOIOPOXKHON TPaHCIIOPTHOM
OTpaciy, CHENaTh XEeNE3HOAOPOKHBIE HccienoBaHus Oonee 3PPEKTUBHBIMA H CIIOCOOCTBOBATH
MEXIYHAPOIHOMY COTPYAHHUYECTBY.

[lockonbky BHeapenue IT-pemeHnii  TpeOyeT COBMECTHBIX  yCHIMH  pPabOOTHHKOB
KEJIE3HOJOPOXKHOTO TPAHCIIOPTa, aHATUTUKOB, VI T-3KcnepToB, HMHKEHEPOB 10 00paboTKe JaHHBIX
1 TIOJIUTHKOB, 9TO BA)KHO CETaTh BAXKHOW TEMOH B JKENE3HOAOPOXKHOM TpaHCHoOpTe. B KoHEYHOM
UTOTe YCHJIUSI TI0 MOBBIMICHUIO 3(P(PEKTUBHOCTH NPOEKTHOH AESITENbHOCTH HAa /I TPaHCIOPTE
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MOI'YT TPUHECTH OIPOMHBIE JUBHJICHIBI: C YYETOM MEKIYHApOIHBIX CTaHIApTOB H
KEJIE3HOJOPO’)KHON TPAHCIOPTHOH TEPMHMHOJIOTMM HMHHOBAIlMM MOTYT TPOJIOXKHUTH MYyTh K
B3aMMOCBSI3aHHOH IM(poBOH  HMHDpACTpyKType, KOTOpas NpeomoieeT Oapbepbl  MEXIy
OTAEIBHBIMH CHEIUATUCTAMH, OPTaHU3ALMAME U CTpaHAMHU.

CymecTByeT MHOXECTBO NpEWIOKEHHH O TOM, Kak pa3paboraTb W IOJJEpKHUBATh
KOpIOpPaTHBHBIN YpOBEHb HU(PPOBOH TpaHCc(HopManuK, HO CIMIIKOM Majo HWAeH, Kak yrnpaBiieHHuE
JaHHBIMH BCTpaWBaTh B LUQpOBYIO TpaHcopmarmio. HekoTopble wHaen HOCAT YHCTO
TEOpPETHYECKUH XapakTep, a OONBIIMHCTBO OTHOCATCS K KOHKPETHBIM NPHUKIJIAJHBIM 3aJadyam
OITpe/IeTICHHON KOMITaHHH, YTO 3aTPYIHSET HX aJanTaluio IpyruMi KOMITAaHUSMH.

Cranpaptel ¥ nupposasi TpaHchopManus

CBOEBpPEMEHHOE M COIJIACOBAHHOE MPHHATHE TEXHUUYECKHX CTaHAApTOB, BEPOSATHO, Oyaer
UTpaTh KIIIOYEBYIO POJIb B KOHTEKCTE HU(PPOBO TpaHC(HOPMALIUH.

CraHgapTbl MOTYT CHOCOOCTBOBATh IIOCTOSIHHOHM IM(POBU3AIMU MPOMBINIIEHHOCTH ITyTEM
pa3BUTHSI COBMECTUMOCTH MEXIY MPOAYKTAMH M TPOLIECCAMH; OHH TaKK€ MOTYT IepeaaBaTh
nHpopMalnI0 MEXIy SKOHOMHYECKUMH areHTaMH M KOMIIBIOTEpaMHM, TapaHTHpys IIPpU 3TOM
COOTBETCTBYIOIINHI YPOBEHb KauecTBa U 0€30IacHOCTH.

BakHO OTMETHTH, YTO CTaHAAPTHI MOTYT TaKXKe COJCHCTBOBATh MHHOBAIMSAM U OCBOEHHUIO
HOBBIX IU(POBBIX TexHONOoru# [9]. CrenuanucTsl 1aBHO NPU3HAIOT KIIIOYEBYIO POJIb CTAaH/IAPTOB B
O0IIUX YCHJIMSIX 10 YCTPAaHEHUIO 0aphepOB M PACKPBITHIO MOTEHIMAIA POCTA SIKOHOMHUKH.

[Iporpecc B 00aCTH HOBBIX TEXHOJOTHM BO BCEM MHpPE YCKOpPSETCS B TEOMETPUYECKON
nporpeccud, 1 pa3paboTKa HOBBIX CTAHOAPTOB B ITOH 00JacTH OTBEYaeT STOMY IIporpeccy.
[ToaroMy HEOOXOOMMBI CKOOPAMHUPOBAaHHBIE YCHJIMS IO pa3padOTKe TEeXHOJIOTHYECKHX
CTaH/JapTOB, KOTOphIE HE TOJNBKO 0OO0Jee YyTKO pearupyrT Ha HACyIIHbIe MOTPEOHOCTH, HO U
SIBJIAIOTCA FI/I6KI/IMI/I, OTKPBITBIMH, 60_]'[66 TCCHO CBA3aHHBIMU C UCCJIICAOBAHUAMHU U UHHOBAIIUSIMU U,
YTO BaXHO, JIy4IlIe CBSI3aHHBIMU JPYT C APYTOM.

HoBele mnepenoBble TEXHOJIOTMH HPOU3BOJCTBA OMMPAIOTCS B MEPBYIO O4YEpelb Ha HOBBIE
uudpossie TexHonoruu, Takue kak HWurepuer Bemed (IoT), Oompume nannbie (BigData),
pobororexHuKka W ucKyccTBeHHbIH uHTewiekt (M), kotopeie He paboTalOT W3OIMPOBAHHO, a
OCHOBAaHBI Ha CBSI3aHHBIX CUCTEMaX, 00ECTIEUNBAIOIINX KOJUIEKTUBHBIC PELLICHHUS.

[IpumeHeHne STHX TEXHOJNOrMH OyoeT pacHpOCTPaHATHCS HAa IIMPOKUI Kpyr olnacTeid
SKOHOMHUECKOH JeATeIbHOCTH, BKIIIOUYasl 3/[paBOOXPAaHEHUE, 00pa3oBaHUE, CEIBLCKOE XO3AHCTBO,
TPAHCMOPT, IPOU3BOJCTBO U JEKTPOCETH U T.J.

Bausnue BHeapenus rudkux IT-pemennii Ha U POBYIO IKOHOMUKY

udposas sxonomuka [10-13] — rnmaBHOe HampaBieHHE COBPEMEHHOI'O Pa3BHTHS YKOHOMHKH,
BKJIIO4as cepy Tpancnopra. I1ockoibKy ympasieHHe TPAHCIIOPTOM SIBJISIETCS IPOCTPAHCTBEHHBIM
U UCIIONB3YeT MPOCTPAHCTBEHHYIO MH(OPMAIIMIO U Te0JJaHHbIe, TO B cepe TpaHcnopTa 1udpoBas
SKOHOMHKA TECHO CBSI3aHa C IPOCTPAHCTBEHHON SIKOHOMHUKOMH [4].

Snpom umdpoBoit sxkoHOMUKH sBiusercs udpoBoit cekrop WT/UKT, mnpousBopsmmit
uudpossie ToBaphl U yeuyru. «Ludposas sxonomuka» (LK) moxer ObITH ompeneneHa Kak 4acTb
SKOHOMUKH, C(HOpPMHUpPOBaHHAS HCKIIOYUTENBPHO 3a c4eT WH(pOpMAIMOHHBIX (UU(PPOBBIX)
texnonoruii. LUK wcmonp3yer OmsHecMonmenu [5], wmcmonmbp3yromue IH(POBBIE TEXHOIOTHH U
uudpossie  ycnyru. OHa COCTOMT U3 HUGPOBOrO CEKTOpa IUIIOC HOBbIE IH(POBBIE H
wiatopMenHbie yenyri. CaMblil MIMPOKUi oxBaT - ucnonb3oBanue KT Bo Bcex 9KOHOMHYECKUX
o0acTsax - Ha3BIBAIOT "IUPPOBOI SKOHOMHKOH .

Mudposas sxoHOMHKA cocTaBiseT okono 5% mupoBoro BBII u 3% rinobanpHON 3aHATOCTH
[12]. 3a >TuM croWT 3HAUMTENHHAs HEPABHOMEPHOCTh: HA CETOMHSIIHUIN [I€Hb JEBHHAS IOJS
(poBol SKOHOMHKH B MHUPOBOM PETHOHE sIBIsieTCs] TitoOanbHbIA. [npoBu3aniy 3KOHOMHUKH
MIpe/ATaraeT IOTPEOUTENI0 HOBBIE CKOPOCTHBIE YCIYTHM M YCKOpSIET TpOIecC MX TONYyYCHHS M
ncronbp3oBanud. [IprMeHeHne UQPOBBIX MPOCTPAHCTBEHHBIX MOAENEH W TeonH(OpMaIMOHHBIX
TEXHOJIOTHA oOecreunBaeT MOBBIIICHHYIO O€30MacHOCTh, AaBTOMATH3ALMIO W HHTETPAIIO
TEXHOJIOTHA M CPEACTB TPAHCIOPTA. YCIYIH, MpeiaraeMble NH(GPOBBIME METOAAMH, 00JIalaloT
6ornee MMPOKMMHU BO3MOXXHOCTSIMH B CPAaBHEHUH C HE U(POBBIMHU YCIIyTaMH.
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[udpouzanust TpaHCTIOPTHOW c(epbl YBETUUMBAET IMPOITYCKHOW CIIOCOOHOCTH BCEX BHIOB
TpaHcriopTa. B TOXXe Bpemsi, IpH 3TOM BO3pacTalOT YIpo3bl TUIA KHOepaTak, yrpoKaroIue
0e30IIaCHOCTH J[BIDKEHUS M JKU3HU. PelleHue 3agay 0e30IaCHOCTH COCTOMT B pa3padboTke
3alUIIEHHOrO alllapaTHOI'0 M MPOTPaMMHOI0 KOMIUIeKca ympasiieHus. L{udpoBble TexHOIOrHH
COBEpIICHCTBYIOT JIOTHCTHKY H HHOpacTpykTypy. OnmHUM uX TnpuMepoM IH(POBH3ALUH
TpaHcropTa siBisieTcst nugposas skenezHas gopora (LDKI). B Gomee mmpokoM cMbIcie MOXHO
roBOpuTh O IudpoBoM Tpancropre [10]. B To e Bpems CymiecTBYIOT TEpMUHOJIOTHYECKHE
0COOEHHOCTH B 00JacTH U(POBU3AIIHEH.

B nanHOIl Hay4HO-UCCIEA0BATENBCKOI padoTe pacCMOTPEHBI CIIOCOOB! U IPOOIEMBI BHEIPEHNE
IU(POBBIX TEXHOIOTUH Ha KEJIE3HOJOPOXKHBIN TPAHCIIOPT, a TAKXKE BIIMAHNE JaHHBIX PEHICHUH Ha
IU(POBYIO IKOHOMHUKY.

Buenpenne mudpoBeIX TEXHONOTHI — CIOXHBIN Tpoliecc, TPeOyeMbIii OrpOMHON MPOPaOOTKH
Triepe]] 3aIyCKOM B TakoW KPYIHOM cepe, Kak yKeJe3HOJOPOKHBIM TPAHCIIOPT, TaK KaK 3TO MOXKET
TIPUBECTH K MaryOHBIM HOCIIE/ICTBUSIM.
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Abstract: the history of the formation of the constitution, which occupies a special place in the
structure of the Uzbek nation, is one of the most difficult scientific problems. A number of Russian
scientists began to deal with this issue in the history of modern science from the last quarter of the
19th century. Back in the Soviet period, a number of scientists were interested in such issues as
history, culture, and the Kuram language.
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OnmHako TakMe BaXKHBIE BONPOCH,, KAaK MECTOHAXOXKJCHUE, COLHMAlIbHAs CTPYKTYpa,
aeMorpaIecKuii cTaTyc, KyJIbTypa, S3bIKOBbIE OCOOCHHOCTH HACENEHHS Kypama, B 3THX CIHCKaX
MIOYTH HE HAILIH oTpakeHus. B cepenmue 20 Bexa HaOmMronaeTcss HOBBIN ATAIl HHTEpeca K BOIIPOCY
o momymsuuu Kypamel. B wactHocTH, KpynHBIN yueHbIi-muHrBUCT B.B. Ocoboe BHUMaHHE
PemieroB ymenun BOMPOCY SI3BIKOBBIX OCOOEHHOCTEH CIIOKHBIX CIIOB B CBSI3U C H3y4YEHHEM
y30eKCKuX auanekToB gonuHbsl Oxanrapona [1]. B To sxe Bpemst B.B. PemeroB Taxxke octaHOBHIICS
Ha BONPOCE O 3HAYEHUM 3THUUYECKOTO TEPMHMHA «COCTABHOW» M CAENAl BBIBOJ, OCHOBAaHHBIA Ha
HAJIMYUK OJMITHUUYECKOM nHTepdepeHnnu B GopMUpOBaHUH HaceneHus [2].

Hakxoren, B 50-x m 60-x romax mpomuioro Beka Kak OBl HECKONBKO OXXHBHWICA MEPUOJ
CHELHUATBHBIX HCCIEIOBAHNH ITHHYECKOIO COCTaBa M JSTHOrpauyueckoro craryca rpymnm. B
pe3yapTaTe STOTO IMOSIBHIICS DS cTaTel W KaHauaaTckas muccepranus 1. Paitsmena [3]. Takum
00pa3oM, pa3TMYHBIE AaCHEKThl €ro >XM3HM, CTAaTHCTHYECKHE M JeMorpaduyeckie JaHHBIC
HEKOTOpOoe BpeMs 1ocie padoTsl aBTopa T. Daif3neBa He HAXOMWINCH B IICHTPE BHUMAHHSL.

Cratpsi OCBEIIAE€TCSI HA OCHOBE OOLICTIPUHATHIX HCTOPHUYECKHX METOAOB - HCTOPHUYHOCTD,
CPaBHHUTENBHO-JIOTUIECKUA aHANN3, TIOCIEIOBATENbHOCT, OCCIPUCTPACTHOCTh, W  CIEAYET
OTMETHTB, YTO ITIOCIIEe OOpeTeHnsT Y30eKHCTaHOM HE3aBHCHMOCTH HHTEpeC y30€KCKOro Hapoma K
CBOEHl WCTOpHM, CaMOOBITHOCTH, KyJbType, SI3bIK M OOraroe JyXOBHOE HACIEeIWe IO MpaBy
BO3POAWINCh. B 3TOM mpomecce cTamy MOSBISTHECS HOBBIE HAONIOAEHHS, WHOTIA CEphe3HbIE,
MHOT/Ia TIOMYJISIPHBIE, BOKPYT MPOOJIEMBI CIIOKHOTO STHHYECKOTO €IMHCTBA. B HEKOTOPBIX M3 3TUX
MyONMMKanui yITIOMUHAJINCh TaKHe CBEICHUS, KaK STHUYECKHH CTAaTyC KypaMOB, POIOBOM CTpOM,

0611166 OIMUCAaHUEC MCECT UX NPOKNBAHUA U APYIrUC O6HII/IC BOIIPOCHI.
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B momynsipnom HaydHoM TpakTate «KopacyBéka» Toro ke aBropa Kypamsl, ux o0Opa3 kKu3HH,
3a00THI, C KOTOPBIMHU CTAJIKABAJICS 3TOT HApOJl B KOJIOHHAIBHYIO U COBETCKYIO 3TTOXH, HECMOTPS Ha
9TO, J]aeTCs OpeieeHIe Hapo/ia, He YTPATUBILETO CBOCH TyXOBHOCTH [5]. ommcaHbl. 3aciyKUBaeT
BHUMaHHS U MOHOrpaduueckoe uccnenopanne Mcomummuna Epmatosa «Mctopus Unokay. B nem
00001IeHBI Pe3yIbTaThl APXEOOTMIECKUX, Te0JIOTMYECKNX, STHOrpaUUECKUX, JINHIBUCTHYECKUX,
(ONBKIIOPHBIX M JAPYTUX HCCIENOBAaHUH, MpoBeleHHBIX B Miokckom paiione. C mepBOOBITHBIX
BpeMeH Miaka M 10 HammX JHEW OHO IOJHOCTBIO BBIPAXKaJOCh B MCTOPHMYECKOM KOHTeKcTe. B
MoHorpaduu psii 3THOrpaduuecKknux KapTHH, CBS3aHHBIX C IIOCTPOMKAaMHu, Kak M B ero Oomee
paHHUX paboTax, ONMUCAaHBl U MHTEPIPETUPOBAHBI C OCOOBIM AHTY3Ma3MOM, CTOSIIMM B CYIIHOCTH
CUTYalllu KaK JIETHUIIlEe CBOEH cTpaHbl [6].

JesrensHocTs Mcomuauua EpmaToBa Kak HCTOpHKA, JTUTEPATypOBENA, eCTECTBOMCIIBITATENS,
KpaeBesa, Hapsily C €ro HCCIENOBaHWSIMH YCTHOTO TBOPYECTBAa Y30EKCKOro Haponia, HMeEeT
ucroprorpaduueckoe 3Ha4eHHE sl N3ydyaeMol HaMu TeMbl. Besib B 3TOW Hay4qHOH KpaeBe 4ecKon
MOHOTpaduu COAaBTOpP MOCBATHI MECTO aHAIN3Y COIHMAIBHOTO, KYIbTYPHOTO M JYXOBHOI'O MHUpa
MPOIIIOTrO U HacTosiero [7].

Cpenu neraneit 3Tod ucroprorpaduu 0co00e MECTO 3aHHUMaeT HaydHas paboTa O HacelleHUH
depranckoii qonmuHbl, nposeaeHHas sTHorpagom C.C. ['ybaeBoii. ABTOp paboTaeT Ha OCHOBE TaKOro
Ooraroro mMartepuasia, Kak TOMOHWUMBI, C()OPMHPOBAHHBIE Ha OCHOBE HACEJICHHs, €0 3THHYECKHX
IpyII, TEPPUTOPUAILHOIO PACIIONOKEHUS, HA3BaHUM OHTHUYECKUX EIMHUL, a TaKXKe YIeaul
BHUMaHHE paclpOCTPaHEHHUIO U MECTOHAX 0’ ICHHIO KypaMCKOM IHacIIopsl 1Mo Beel pomuHe [8].

B wactaocty, C.C. ['ybaeBa mokasasa, 4To B MECTHOW TOITOHOMHUKE COXPAHMIICS PSIJl POIOBBIX
Ha3BaHUI (STHOHMMOB) TpyNI, NeEpeceNuBIINXCcS Ha Tepputopuio DepraHckoil nonuHb. B
YaCTHOCTH, KEPEUT, JKANaJoK, TypauTrup, Tynap, KapayaroH, 4YyBaJIZIOK, PKacTaboH, dyOallaHyH,
amyuH, abus, Oemika, KOpI, Kapakoiii, Kapacklpak, yHI'yT, a0JKa3, Opakibl, 00JIrai, ThIILUIBIK U
xako3ac. Ha ocHoBaHuM 3THX cBeAeHHH Y.AOay/iacB NPHUBOIUT HEKOTOPBIE IOMOJIHUTEIbHBIE
CBEIIEHHS O JIONMHHBIX oOpa3zoBaHusix B cBoed MoHorpaduu [9]. OgHO W3 MHEHHWH O
MIPOUCXOXKAEGHUM KypaMOB M HUX IPOHUKHOBEHMM B DepraHckyro AONUHY INPUBOIUTCA Y.
AbpynnaeBslM crenyrommM obpasom: «Kypamacel murpupoBanu Ha Teppuroputo depraHckoit
JIONIMHBI B HECKOJIBKO 3TAloB MEXIy KOHIIOM 18 Beka n HayanoMm 20 Beka. B., TIaBHBIM 00pazoM,
Kypambl, TpOXuBatome B celeHusx Temo, Xanaban, Jhxamoup, OObs3, Kapaxwuraii,
pAacIlONOXXeHHBIX B AHIPEHCKOM oOa3uce, NMPOHUKIN B DepraHckyio NOIHMHY depe3 IepeBabl
Kapakus, KenmupoBon, Capumcokimuk B KypamuuckoMm xpeOte. mpenropbs ropel Kypama, a
Jpyras 4acTb YXOXUT B IIyOb OJNHHBI, OTBICKHMBAS ITyCTYIOLIME NMACTOUILA, U CEIUTCS B paiioHe
HA3BaHHBIX CEJICHUI».

OTH KOMMEHTapHu aBTOpa JaHbl B OOIEM TOHE, U OH IBITAJICS CBA3aTh XOIbI 00pa30BaHUM C
OIpe/ieNICHHBIMU NPOXOJaMU B TOPHBIX XpeOTax. UTo Kacaercs «IIpeAropHBIX» IOCETIeHHH €O
CTOPOHBI JONUHBI, TO TAaKOE pEHIEHHE MOXHO pacCMaTpuBaTh KaK IOMNBITKY COXPaHHUTh
XO3SHCTBEHHYIO CTPYKTYpPY, TPAIUIMOHHO CBA3aHHYIO ¢ ropoil. CiienoBaTeabHO, IEPECENNBIINECS
B JIOJIMHY KypaMbl, KaK MPaBHJIO, COMMKAIICH C MECTHBIM HACEIEHHEM MM CMEIINBAIHICH C HUM.
VY.Abnaymnaes, I'.BammxonoBa 3mech, onmpasick Ha ceeneHus C.C.I'ybaeBoii, 3annCHIBalOT CIIUCKH
CEMSH ITOCPEICTBOM NPUBEICHHBIX HAMHU BBIIIE TOIOHMMOB MECT OOUTAHUS CIIOKHBIX CEMSH.

B sTOM MecTe mpaBHIBHO ONPENENAOT W NHIIyT, 4To Kypama MEepeKuiau IpoIecchl
STHUYECKOH, STHOKYJIbTYPHON TpaHC(OPMAIMU B YCIOBHUSX JOJIHMHBI, H YTO Y OOJBIIMHCTBA U3 HUX
ncye3no 4yBcTBO KypaMmckoi HICHTHYHOCTH. «...OONBIIMHCTBO TIEPEYMCIICHHBIX BBIIIE POOB
YTpaTWIM CBOE 3HAYEHHE KaK HSTHOHMMBI K KOHHY XIX B. ..N0 Mepe OCeAIOCTH POJbI-
MoTyoce/uible  3a0bIBajli  CBOM MPEXHHE JTHOHUMBDY. [lodToMy 00 HX HCTOPHYECKOM
CYIIECTBOBAHNH CBUJICTENBCTBYIOT TOIBKO HA3BAHUS JIEPEBEHD, TIC OHH *KHIIH.

MBI mocTapaluch JETaIu3UpOBaTh BBHICKA3aHHBIE BBIIIE MHEHHUS O KOHCTPYKIMSIX Ha OCHOBE
COBPEMEHHBIX Hay4HBIX MyOnmkanuii. OHAKO LEHHBIE CBEJCHHUS O MOCTPOWKAX M PAIE aAPECOB,
OTHOCSIIIUXCSI K MECTHOCTH WX NPOXMBAHMS, OOHAPYKEHBHI B IMCHMEHHBIX IAMATHHKAaX, B
YaCTHOCTH, B psjae paboT, cBsf3aHHBIX ¢ wucTopued KokaHckoro xanctBa. OHH  OTpakaloT
00IIECTBEHHO-TIONUTHYECKNE YCIOBHS PETHOHOB, HACEJICHHBIX KypamMaMH B cocTaBe KokaHckoro
XaHCTBa Wwin nox BiacTeio TamkenTa n Mnoka. B To e Bpemst kpaiiHe nHTEpecHa HH(pOpMAanus o
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TPaJULOHHBIX BHYTPEHHHUX YIPaBJIEHUYECKUX OTHOMICHHSIX ()OPMHUPOBAHHMN BHE 3aBHCHMOCTH OT
MIpaBsIMIMX HaJl HOIMH NOJMTHYecKuX cwi. Harmpumep, n3BectHo, uto paiion Kypama urpan BaxHyro
pONb B BOEHHO-IIONWTHYECKUX THporeccax B 3moxy Hopborabu m Onmmxona. B wactHOCTH,
MIPWIATAJINCh YCWINS K TOMY, 4TOOBI IpeBpaTuTh KypamuHCKyio o0nacTte B 0co0yro 0aszy s
OCYILECTBJICHUs AKCIAHCUBHBIX IUIAaHOB KOKaHCKOro XaHCTBa NPOTHB TAIIKEHTCKOI'O LIAPCKOro
XOKHMHUSITA.

Mupza Onum Maxaym Xapku micall 0 ToCyIapCTBEHHOM coBeTe, KoTopblid OnrM-XaH coOpail B
cBoeM Tpyne «Tapuxu Typkectan» mo Bompocy o moxoje Ha TamrkeHT, u uto XaH Jlomma SIky0
AxyHz 100uIICst OI1arocIOBeHHsI, ¥ CO CIIEAYIOIIETO JIHS «OH €Xall CO BCEeH CBOEH BOWMCKO, M TIOIIEN B
Jlarepb CTajJl POBHBIM M B JTOT JEHb BBICAOWiCS Ha Oepery peku B AKkapckoMm paione.Ha
cJIeTyIoIui IeHb OH OTJIOXHYJ B 9TOM paiioHe, yiien u3 YIJIbCKOro paiioHa, Beicaauics Ha Kambiin
Kyprane, u npukazan TpeM-ueThIpeM KOMaHIupaM WATH BAoinb KaHaslpckuil mepeBan co CBOMMU
BouHamu. Cam sMup BbIcaauiics B paiione bymak u mocian Bokpyr Kypambl HECKOIBKUX T€HEPATIOB C
TOTOBBIMU M paHeHbIMW» [9]. Mup3a Onum MaxayMm OmMCHIBaeT MPOAOIKEHHE TPOHCUIECTBUS U
TOBODPUT, YTO JIBEHA/IATh OTPSIOB, IMOCIAHHBIX XaHOM K mepeBaiy MolMak, pa3rpaduiiy MoABOPbSIL.
Tem Bpemenem Onum-xaH u ero apmus Beicamnck B Kopuze. Kpome sxureneit ropona Keposum,
Bce xutenu Kypamsl knanstoress OnuMxaHy, TpUHOCS apbl M NpUBETCTBHA. ONMMXaH OCaXJaeT
ropoj KepoBun 1 npukaspiBaeT coOpaTh OKPECTHBIE TIIEMEHA KypaM.

B 3aK/IFOYCHUE, B HUCTOYHHKAX, IMOCBALICHHBLIX HWCTOPUH Kokanckoro XaHCTBa, BUJHO, 4YTO
peruoHsl, rnae mnpoxusanu Kypampl, Wrpaiqy ONpeaefieHHYI MONMHTHYECKYI0 poib. AHamu3
CBCHCHHﬁ, INOMTYYEHHBIX O KypaMaX M KypaMaX B paCCMOTPECHHBIX HaYYHBIX, HAYYHO-IIONYJISPHBIX
U UCTOPUKO-ITMCBMEHHBIX UCTOYHHUKAX, ITOKA3bIBACT, YTO NOMYJISAINUA KypaM B COCTaBE y36eKCKOFO
Hapoja, €e ITHOCOIMAJBbHBIM CTaTyC, BHYTPEHHSS CHCTEMa CEMEHOBOJCTBA M CBA3aHHBIE C HEl
TPAJULINH, «KypaMadMIMK», 3THOICHUXOJOTMYECKUH OCOOEHHOCTh, CaMOOBITHOCTH B UYBCTBE
Kypambl, MatepuanbHas KyJabTypa 3TOr0 Hapoja U Tpolecchl TpaHchopMaluu Bcex
MIEPEYHCICHHBIX BOMPOCOB Ha MPOTSDKEHHH XX BeKa O CHX HOP HE M3yYCHBI CHCTEMAaTHUECKH U
BcectopoHHe. OcobeHHo Bo 2-it monoBuHe 20 Beka M Haudane 21 Beka MpOLEecC rapMOHHM3ALUH
KOMITO3HLIMH € Y30€KCKUMH HAIMOHAIBHBIMH TPAJULMSIMH O3HAYAET, YTO B MHUPE «KOMIIO3HUIIUI
MPOUCXOJAT  TNIyOOoKMe Uu3MeHeHus. [lo 93TOW NpPUYMHE CUCTEMAaTHYECKOe  HM3y4eHHe
STHOCOLMAIILHOM, KYJIBTYpHOW M OBITOBOIM XHM3HM HaceleHHs KypaMa B paMKaX COBPEMEHHOM
STHOJIOTHU U COIMAJIBHON aHTPOMOIOTUU SABJSIETCS HAYYHOH HEOOXOAMMOCTBIO, KOTOPYIO HENb3s
OTKJIa/IbIBATb.
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Abstract: the main goal of this research work is to investigate the presence of a market anomaly in
the Turkish stock market in January, by applying a statistical hypothesis test. Used data on stock
returns for the last days of December in the period from 2010 to 2021. The object of the study were
twenty companies selected from the BIST 100 index of the Istanbul Stock Exchange.
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BBenenne

«T'unoreza a¢ddexruBrHoro peiaka» (I'DP), BnepBbie paspaborannas HOmkunom dammoit u
[Honom Camy>1pCOHOM, MIMPOKO HCIONB30Banack ¢ KoHHma 1950-x romoB. PeiHKM cumrtarorcs
nH(MOpPMaMOHHO 3P (PEeKTHBHBIMH, KOT/Ia HOBAsi HH(POpMAIHs OBICTPO U PAILMOHAIIBHO BKIIOYAETCS
B LICHBI AKTUBOB M3-3a ICUCTBUI YHaCTHUKOB PBIHKA.

O¢ddextuBHOCT pBIHKA - 23TO TPOOJIEMa, KOTOpas CHIIBHO TIPUBICKACT BHUMAHHE
MHBECTHIMOHHBIX MEHEIKEPOB, MOCKONBKY CTENeHb 3((EKTUBHOCTH ONPENCICHHOIO pPHIHKA
CHJIBHO BJIMSAET HAa BO3MOXHOCTh DPEIN3AIMM IPUOBUIBHBIX TOPTOBBIX BO3MOXKHOCTEH. B
YaCTHOCTH, Ha BBICOKOI((EKTHBHBIX PBIHKAX IMOCTOSHHOE JIOCTHKCHHE CKOPPEKTHPOBAHHOH C
Y4eTOM pHCKa JJOXOAHOCTH BBIIIE PBIHOYHOW HEBO3MOXHO. CleoBaTeNbHO, TACCHBHAS
WHBECTHILMOHHASI CTPATEerwsi AOJDKHA OBITh MPEANOYTHTENbHEE AKTUBHOM HHBECTHUIMOHHOW
CTpaTeruy M3-3a BBHICOKMX TPAH3aKIMOHHBIX 3aTpaT M 3aTpar Ha cOop MH(OpMAanuH, CBSI3aHHBIX C
aKTHBHBIM MHBECTHpOBaHHeM. HanpoTus, Ha He3()(EeKTHBHBIX PHIHKAX AKTUBHASI CTPATETH MOXKET
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JEUCTBUTEIHHO NPEB30MTH NACCHBHYIO CTPATErHIO W3-3a MHOXKECTBA BO3MOXKHOCTEN UCIIOJIB30BaTh
pacxXoXXJeHUs B lIeHaX Ha PbIHKE IIEHHBIX Oymar [2, c. 1-2].

Hcropuro I'OP MoxHO pa3zmenuts Ha Tpu dTama. [lepBbIM 3TanmoMm ObUIO CO3/aHHE TEOPHUH B
1960-x romax. Bropoii sTan 0XBaThIBaJ HAKOIUICHHE SMINPUUECKUX JTAHHBIX B MOIAECPIKKY TEOPUU
B 1970-x romax. B KoHIle KOHIIOB, TpeThsl (ha3a XapaKTepHU30BAIACh YBEIMUCHHEM KOJIMYECTBA
SMIMPHUYECKUX UCCIeN0BaHuM, ociapuBaromux ['OP B Tedenue 1980-x ronos.

OMIUpUYEeCKHe JaHHBIE pa3IM4YHBIX MCCIEJOBAaHUI IIOKA3BIBAIOT, YTO HA BaJIOTHBIX U
(hOHITOBBIX PBIHKAX JUIsl BKIIOUEHHS HOBOM MH(OPMAIMK B TOPTOBBIE IIEHbI MOXKET ITOTPEOOBATHCS
BCEro HECKOJIbBKO MUHYT. CJie10BaTENbHO, €CIIU B ONPEe/ICHHBIN PRIHOYHBINA BPEMEHHON MHTEpBaI
KOPPEKTHPOBKU LIEH JOCTAaTOYHO OOJIBIIOE KOJIWYECTBO WHBECTOPOB CMOXKET IIONYYHTh
AQHOMAJIbHYIO MPHUOBUTb, TO 3TOT PHIHOK MOXKHO Oy/eT Kiaccu(UIMpOBaTh Kak Hed(P(EKTUBHBIMN.
Bonee Toro, eme OJHMM BaXHBIM AacHeKTOM OJ(QQEKTUBHBIX PBIHKOB SBISETCS TO, YTO
KOPPEKTHPOBKa IIeH JIOJDKHA MPOUCXOJHUTH TOJBKO IMOCIE BBITYCKa HEOXHMIaHHON WH]opmanmu,
MIOCKOJIbKY BCS NpOrHO3upyemas uHQopMmanus yke OTpakeHa B II€HaX paluOHAIbHBIMU
HMHBECTOpaMH.

BepositHO, Hanboee BayKHOM MpoOJIEMOi TIPU OIIEHKE aKTUBOB SIBJISIETCSI

KOHLIENIIUS BHYTPEHHEH CTOMMOCTH HJIH, 00Jiee KOHKPETHO, OTKJIOHEHHUS] PHIHOYHONW CTOMMOCTH
aKTHBOB OT €€ BHyTpeHHel crouMocTu. I1oaTOMy paccMOTpUM MOCKOJBKY OHa TECHO CBA3aHA C
TEMOM PBIHOYHOM (P PEKTUBHOCTH.

BHYTpeHHssI CTOMMOCTh aKTHBAa - O5TO CTOMMOCTb, KOTOPYIO PpallMOHAJIBHBIA HHBECTOP
npunucan Obl 3TOMY aKTHUBY TIOCJE OLEHKH BCEH JOCTYIMHON COOTBETCTBYIOIIEH MH(opManuu o
HeM. [3, ¢. 3-4]. OmHako phIHOYHASI CTOMMOCTh aKTHBA - 3TO B OCHOBHOM €TI0 KOTUPOBKH Ha PHIHKE
HEeHHBIX Oymar. Ecnu pblHOYHas CTOMMOCTh aKTHBA BBIIIE €0 BHYTPEHHEH CTOMMOCTH, TOTa
aKTUBBI CUHTAIOTCA TepeolneHeHHbIMU. C Ipyroil CTOPOHBI, €CIM PHIHOYHAS CTOMMOCTh aKTHBa
MEHBLIE €T0 BHYTPEHHEH CTOMMOCTH, CUMTAETCs], YTO AKTHB HEJJOOLICHEH.

HaxoHern, ecnu pbIHOYHAsl U BHYTPEHHSSI CTOMMOCTb aKTHBOB PaBHbI, CUHTAETCSs, YTO AKTHUB
OLICHUBACTCS CHPaBEIIMBO. ECTECTBEHHO OXHIAeTCs, YTO pAIMOHAJIbHBIE HWHBECTOPHI OYyAyT
[IPOJABATh MEPEOLIEHEHHBIE U IIOKYNATh WIN AEPKaTh HEJOOLIEHEHHBIE U CTIIPaBEJIMBO OLICHEHHBIC
akTuBbl. IIOCKONBKY HEBO3MOXKHO M3MEPHUTh TOYHYIO BHYTPEHHIOIO CTOMMOCTb AaKTHUBOB,
MHBECTOPBI B JIYYIIEM CIIydae MOI'YT TOJBKO IOIBITATHCS OLCHUTh BHYTPEHHIOIO CTOMMOCTb Kak
MOXHO TOYHEe. OTOT TpOLECC OLIEHKHM BHYTPEHHEH CTOMMOCTH SIBJISIETCS Upe3BbIYaiHO
CyOBEKTHBHBIM M OOBIYHO TPHBOAMT K Pas3IMYHBIM OLEHKAM pPAa3HBIMH HWHBECTOpAMH B
3aBHCHMOCTH OT MCIIOJIb3YEMBIX MOJIEIEN OLEHKU U UCXOIHBIX JIaHHBIX.

Hanpumep, onHUM 13 cCaMbIX MOMYIAPHBIX METOJOB OLICHKH BHYTPEHHEH CTOMMOCTH 3allacoB
SIBIISIETCS. METO/ TUCKOHTUPOBAHHBIX JEHEXKHBIX OTOKOB. DTOT METOJ MBITACTCs] OLICHUTH 3aIlachl,
MPOTHO3UPYS OKUIaeMble OyIyIue AeHeKHbIE TOTOKH.

XoTsi WHBecTopam B oOOmMranmud ¢ (UKCHPOBAHHOM CTAaBKOW HET HEOOXOOM - MOCTH
MIPOTHO3UPOBATh OXKUAAEMBIH OyIymni AEHEKHBIM ITOTOK, ITOCKOJIBKY OHHM YK€ OIPEICICHBI
KYIIOHHOWH CTaBKOM OOJHWIanMy Ha MOMEHT BBIIYCKa OOJMIalliM, OIEHKa COOTBETCTBYIOIIEH
JIOXOTHOCTH K IOTALICHUIO MOXKET OBITh 3HAYUTEIIHBIA BBI30B.

Ectb MHOXECTBO (pakTOpOB, KOTOpble CHJIBHO BIHAIOT Ha CTeneHb 3(P(EeKTHBHOCTH
OIIPEIETIEHHOT0 PhIHKA. OHUM M3 TaKHUX KJIIOYEBBIX (PaKTOPOB SIBISETCS KOJINYECTBO YIACTHUKOB
peIHKA. [4, c. 5-6]. B wacTHOCTH, €ciii 3a IEHHBIMH OyMaraMu OIpeIelIeHHOW KOMITAHUH CIEyeT
OTHOCHTEJFHO OOJBIIIOE KOJMYECTBO HHBECTOPOB, TO PACXOXKACHHS B LIEHAX OOBIYHO YCTPAHSIOTCS
B T€UYEHHE KOPOTKOTO MEPHOAA BPEMEHH ITOCPECTBOM CIEIIOK ITHX MHBECTOPOB. TakuM 00pazoM,
pETYNUpYIONIE OpraHbl Ha OONBIIMHCTBE pPa3BUTHIX PHIHKOB NPEABSBISIOT OYEHb CTPOTHE
TpeOOBaHMS B OTHOIIGHHHM CBOEBPEMEHHOTO W TOYHOTO PAacKpHITHSA (PUHAHCOBBIX MaHHBIX K
ITyOIMYHBIM KOMITaHUAM. KpoMe Toro, peryimpyroniye opraibl CTPEeMSITCS 3allUTUTD [EIOCTHOCTD
PBIHKOB ITyTE€M YCTAHOBJIEHHS BCEOOBEMITIOIINX MPABHII BEICHNS TOPTOBBIX OIEpaIyii, KOTOPbIE B
OCHOBHOM OXBaTBIBAIOT MHCAHIEPCKYI0 HHPOPMAIMIO ¥ TPUOPHUTET TPAH3aKIUH.

CrenoBartensHO, JH000H PHIHOK, KOTOPBIN SIBISIETCSI CHIIBHBIM ISl 3 (EKTUBHOTO, SBIISETCS
TaKXe He YCWIBHBIM M He 3 (PEKTUBHBIM [uIsl ciaboii ¢opMbl. Ha cnnbHBIX 3()(EKTHBHBIX PHIHKAX
JlakKe WCIOJIb30BaHUE WHCalepcKod MH(pOpManuyu HE MOXKET IOMOYb HHBECTOpaM IONY4YHTh
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HEHOPMAJILHYIO IIPHOBUTH B JIOJTOCPOYHON IEPCIEKTUBE, ITIOTOMY YTO IIEHBI Ha IIeHHBIE Oymaru
YK€ TIOJTHOCTBIO OTPAXKAIOT BCIO JAOCTYITHYIO HH(OpMANUIo. DMIMPUIECKHE JTaHHBIE TTOKA3bIBAIOT,
YTO0 OOJBUIMHCTBO PHIHKOB HAXOMAATCS TE-TO MEXAY clabod M CHIbHOW (opMamu B CIEKTpe
pBIHOUHOH 3¢ dexTrBHOCTH [4, c. 7-9].

CymecTByeT MHOXKECTBO TPYII PHIHOYHBIX aHOMAJIHMI, TAKUX KaK aHOMaJIMM BPEMEHHBIX PSI/IOB
1 aHOMAJIMHM IOIEPEYHbIX CEYEHHH. AHOMAIMU BPEMEHHBIX PSJIOB OTHOCSTCS K HApYIICHUSIM
PBIHOUHOHN 3(P(PEKTUBHOCTH ONpPENEICHHBIMI CE30HHBIMU WM JPYTMMH BPEMEHHBIMH MOJEISIMHU
[4, c. 10-13]. Hampumep, >ddektr sHBaps caMm 1m0 cebe SBIISCTCS HAPYIICHHEM aHOMAaJIuU
BPEMEHHOT'O Psijia, TIOCKOJIBKY OH YKa3bIBAaeT, YTO JIOXOIHOCTh aKIMH BeleT ceOsl OmpeerIeHHbIM
00pa3oM B MEpBYIO HEJEIIO STHBAps.. AHOMAJIMY TOMEPEYHBIX CEYEHUH - 3TO aHOMAJIUH, CBSI3aHHBIE
C MOJIEJISIMH, HaOIIIO1aeMbIMH B HECKOJIBKHX IIEHHBIX OymMarax B OIMH MOMEHT BPEMEHH.

[Ipumepom morepedHOl aHOMaJIMU MOXET CIyXuTh 3ddekr orHomenuss P / E, xoropsrid
YTBEPKIAET, YTO KOMIIAHUU C HU3KUM COOTHOLIEHHEM II€HBI K MPUOBLIM, KaK MPaBWIIO, HMEIOT
Ooniee BBICOKYIO JOXOTHOCTh IO CPaBHEHHIO C KOMIIAHWSMH, Y KOTOPBIX Ooliee BBICOKOE
OTHOIIIEHHWE IIeHbl K NpuObuTH. Kpome Toro, cymiecTBYIOT pPBIHOUHBIE aHOMAllMH, KOTOpPhIE HE
KiaccuGUIMPYIOTCS HA KaK BpEMEHHBIE PsiJibl, HU KaK MepekpecTHble [5, c. 14].

[IpuxnaaHele CTaTUCTHYECKHE TECThI NPOBOAATCS HA JAaHHBIX, OTHOCSIIMXCA K BEAYIIUM
KOMIMaHusM, BKIoueHHBIM B uHAekc BIST 100 CramOynbckoit (oHmOBOH Oupxku. 3mech
CTpYNIUPYEM 3TH KOMIIAHMM IO JBYM BaKHEHMIINM XapakKTepHCTUKaM - pa3sMepy MU OTpaciu
(Tabn.1.). DTo caenaHo ¢ LeNbI0 OTAENBHOIO U3YyYEHUs! CYIIECTBOBAHUS SIHBAPCKOW aHOMAITUH ISt
KOHKPETHOM I'PYIIIbl KOMIIAHUH.

Tabnuya 1. [annvix o yenax na axyuu KOMAAHUY U PbIHOYHOU CHOUMOCTIU.

Companies Previous Close Market Capitalization
THYAO.IS 17.00 23.791 B
COMDO.IS 10.74 716. 576 M

ITHLAS.IS 0.39 316. 16 M
VESTL.IS 9.15 3.053B
BIMAS.IS 69.20 21.166 B
MARTLIS 0.77 92.4M
TRKCM.IS 4.27 53.375B

TSKB.IS 0.83 2.352B
ECILC.IS 3.57 2.433B
ASELS.IS 26.36 30.438 B
PETKM.IS 4.59 7.755B
TCELL.IS 12.21 27.47B
TUPRS.IS 104.50 26.396 B
TOASO.IS 21.48 10.83 B
PINSU.IS 1.50 67. 144 M
EGPRO.IS 9.35 728.018 M
ANACM.IS 3.30 2.505B
VAKKO.IS 2.94 465.6 M
DMSAS.IS 2.89 102.9M
DURDO.IS 3.32 55.363 M

Hcrounuk: Yahoo Finance
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Tabauya 2. Cnucox dsaoyamu gedyujux komnanui uz unoexca BIST 100, ucnonv3yemvix 6 kauecmee

00bEKMO8 UCCIeO0BANUSL.

1 THYAO.IS. Turkish Airlines

2 COMDO LS. Doktas Dokiimetiliik

3 IHLAS.IS. IHLAS Holding

4 VEST. IS. Vestel Electronics

5 BIMAS.IS. BIM Birlesik Magazalar

6 MARTI IS. Marti Otelleri

7 TRCKM.IS. Trakya Cam Sanayi

8 TSKB.IS. Turkish Industrial and Investment Bank
9 ECILC.IS. EIS Pharmaceuticals

10 ASESL.IS. Aselsan Electronics

11 PETMK.IS. Petkim Petro-Chemicals

12 TCEK.IS. Turk cell

13 TURPS.IS. Turkish Petroleum

14 TURPS.IS. TOFAS Turkish Automobiles

15 PINSULIS. Pinar Su Sanayi

16 EGPOR.IS. Profitl Ticaret ve Sanayi A.S.

17 ANACML.IS. Anadolu Cam Sanayi

18 VAKKO.IS. Vakko Tekstil

19 DMSAS.IS. Demisas Dokiim Emaye Mamiilleri Sanay
20 DURDO.IS. Duran Dogan. Basim ve Ambalaj Sanayi

HUcrounuk: Yahoo Finance

[Mocne BeIOOpa ABauaTH KoMmanuii u3 uHAekca BIST 100 u ux knaccudukanuu no pasMepy u

CEKTOPY, MBI PACCUHTAIH OXHUIAEMYIO JOXOMHOCTh AaKUWH OIS KaXIOW M3 3TUX JBaALATU

KOMIIaHHH € MOMOIIBI0 OfHO(MaKTOpHOW Monmenu Sharp. B wacTtHOCTH, Kak BHUAHO M3 TaOJHIL,
NPEICTaBICHHBIX HIDKE OXHIAEMYIO IOXOOHOCTh AaKLUUH Ui OJWHHAALATH pabounx THEH,
KOTOpbIe OXBATWIM IMEpUOI ¢ KOHLA AekalOps mo Hadano sHBaps B TedeHwme 2010-2021 romos.
Hrmxe npencrapieHsl AB€ TUIIOBBIE TAOIHLBI 3 U 4 KOTOPBIE 0TOOPaKarOT PACUETHYIO 0XKHUIAEMYIO
noxoxHocts akuuid Turkish Airlines u Turkcell.

Tabnuya 3. Osxcudaemas 0oxoonocms axyuti Turkish Airlines.

2009 2010 2011 2012 2013 2014 2015 2016 2017
Day 1 -1.75% 3.09% 0.00% -1.41% -0.09% -96.53% -1.26% -0.45% -3.18%
Day 2 -0.57% -0.31% -1.46% -1.61% 0.00% -96.03% -1.02% 0.70% -0.68%
Day 3 0.25% -0.21% 1.04% -4.56% -1.87% -94.37% -0.20% 0.02% 0.39%
Day 4 1.17% 0.48% 1.30% -1.77% 1.05% -97.79% 1.71% 0.49% -2.12%
Day 5 0.29% 0.87% 0.08% 0.70% 1.74% -95.47% 0.19% -0.57% -2.65%
Day 6 0.46% 1.28% -0.10% -1.81% 0.49% -93.05% 0.00% -0.73% -2.13%
Day 7 -0.59% 1.19% -1.13% -2.85% 2.96% -97.22% 3.17% -0.31% 2.02%
Day 8 -1.47% 0.90% -0.18% 0.53% 0.61% -98.04% -0.90% 0.38% 0.38%
Day 9 -2.36% 0.48% -1.95% -0.16% 0.92% -97.26% 1.11% -0.62% -2.67%
Day 10 -2.39% -1.12% -0.12% -0.50% 1.88% -98.06% -1.39% 2.63% -1.32%
Day 11 -0.59% -2.56% 0.35% 1.06% 3.13% -97.46% 0.98% -1.34% 0.35%

HcTouHuK: COOCTBEHHBIC PAaCUETHI.
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Tabnuya 4. Oxcudaemas 0oxoonocms axyuti Turkcell.

HcToyHMK: COOCTBEHHBIE PpacCYECTEhIL.

2009 2010 2011 2012 2013 2014 2015 2016 2017
Day 1 1.77% -0.89% 0.01% -1.08% -0.22% 0.51% 1.04% 0.84% -1.63%
Day 2 0.19% 1.30% -0.90% -0.70% 1.54% -0.63% -1.02% 0.07% 2.11%
Day 3 -0.12% -0.67% -0.96% 2.79% 0.66% 0.66% 0.04% 0.24% -1.51%
Day 4 -0.66% 1.16% -0.15% -0.12% -1.15% 1.20% -0.13% 0.13% 1.24%
Day 5 1.27% -1.65% -1.37% 0.14% -2.04% -1.36% 2.11% 0.84% 0.67%
Day 6 0.27% 0.47% 0.00% -0.35% -0.56% 0.96% 0.06% 1.55% -0.40%
Day 7 2.72% 0.67% 0.86% 1.88% -0.81% 0.77% -1.06% -1.48% -2.50%
Day 8 2.16% -1.01% 0.93% -0.67% -1.10% -0.04% 0.60% -1.19% -1.79%
Day 9 2.12% -0.16% -0.05% -0.38% 0.82% 0.72% -0.40% 2.67% 1.64%
Day 10]  -1.35% -0.39% -0.66% 1.25% -0.40% 0.94% 0.28% 0.97% 0.29%
Dav 11 0.51% 0.54% -2.07% 0.71% 0.52% -0.98% 0.76% 1.53% -1.70%

Wnentnunpie Tabnuipl OBUTH CO3JI@HbI TS BCEX JBALATH KOMIIAHHUHA B 3JIEKTPOHHOH TaOJuIe
MS Excel. Vcxoanpie naHHble Ui pacueTa OXHIAeMOW JOXOJHOCTH OBLIM Moiy4deHb! oT Yahoo

Finance

ITocne pacuera oxxumaeMon NOXOMHOCTH aKUUW AJ JBaJLUATH KOMIIAHWN C HCIOJNIb30BAHUEM
omHo(akTopHOH Momenu Sharp BBIYHCICHO CpeIHEE 3HAYCHHE, CTAHAAPTHOE OTKJIOHEHHE U
COBOKYITHOE cpefHee dTuX aoxomHocteil (puc.l). Ilens - MOArOTOBUTH BXOAHBIE 3HAYEHHS IS
pacueTa t-CTaTUCTUKU B ClleAylolieM paszaene. Hike mpenctaBieHa mpuMepHas Tabmuna 5 ams
STHX CTaTUCTUUECKUX MapaMeTPOB JTOXOAHOCTH aKIUH, paCCUMTAHHBIX JJIS KPYIHBIX KOMIIaHUHA

Tabnuya 5. CmamucmuuecKkue napamempbl 6036pama akyuili OJist KPYRHbIX KOMRAHUIL

Avereage St. Deviation Cum Average
-2.15% 14 .36% -2.15%
-2.29% 14.36% -4.44%
-2 50% 14.19% -6.94%
-1.90% 14.66% -8.84%
-1.58% 14.25% -10.42%
-2.44% 14.06% -12.87%
-2.17% 14 .43% -15.03%
-2.13% 14.56% -17.16%
-1.92% 14 53% -19 08%
-2.26% 14.54% -21.34%
-2.21% 14 50% -23.54%

VcTouHuk: coOCTBEHHBIE PacyeThl.
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©-Cum. Average; 1; -

e 2,15%
Qe @ Cum. Average; 2; -
4,40%
e @ -Cum. Average; 3; -
6,94%
e ©--Cum. Average; 4; -
84%
o) Cum. Average; 5; -
10,42%
e ©Cum. Average; 6; -

12,87%
@ -Cum. Average; 7; -
15,03%
e ©--Cum. Average; 8; -
17,16%
e ©--Cum. Average; 9; -
19,08%
: 8 Cum. Average; 10; -
21,34%
©--Cum: Average; 11; -
3,54%

@

Hcrounuk: Yahoo Finance
Puc. 1. Kymynsamuenas cpeoHusisi odicuoaemas 00X00HOCMb akyuti Oist KPYRHbIX KOMAAHUL.

Jlajee BBINOMHEHBI NPOBEPKHM THUIIOTE3 Ui M3YYEHUs CyllecTBOBaHHA d(pdexTa sSHBaps Ha
TypenxoM (OHIOBOM PBIHKE C UCIIONb30BaHUEM BBIOOPOUHBIX JaHHBIX JUIS JBaJLATH KpyHHEHIINX
KOMIIaHWH. V3HauanbHO YCTaHOBIJICHBI HYJEBBIC M aJbTEPHATUBHBIC THIIOTE3BI, MAaTEMAaTHYECKH
BBIPAXKEHBI CIEAYIOIIUM 00pa3oM:

oHO: p=0vs. Ha: p#0

rze, L 0003HaYaeT COBOKYITHYIO CPEIHIOIO I0XOTHOCTh aKIUK IS TaHHOH

rpynnel.  JlaHHas Tpynma B JAaHHOM KOHTEKCTE OTHOCHTCS K TpyHIaM, B KOTOpBIE
KJIaCCU(UIIMPOBAHO KOMIITAHUH B 3aBUCHMOCTH OT pa3Mepa WM CeKTopa.

CoriacHO NpPUBEJCHHOMY BBIIIEC BBIPRKCHHIO, HyJIeBas THIOTE3a yKa3bIBaeT, 4TO 3((exT
SIHBaps JCHCTBUTEIBHO CYLIECTBYET Ha TYPEIKOM (POHIOBOM PBIHKE, TOTJa KaK albTEpPHATHBHAS
THITOTE3a YKa3bIBAET HA TO, YTO €r0 HE CyIIecTBYET. [locie ycTaHOBKM HyJIEBOH M aIbTEPHATHBHOM
THIIOTE3 MBI BBIYHMCIISIEM TECTOBYIO CTATHCTHKY, OCHOBaHHYIO Ha t-pacmpenencHuu. OOpasiibl
3HAYEHWH JUI1 TECTOBOM CTAaTUCTUKH M TOYEK OTKIOHEHHS, KOTOpBIC TOIYYWIM B PE3yNbTaTe
pacyeToB AT KaX IO TPYIIIBI, YKa3aHbl B CIIEAYIOMUX Tabnumax 6 u 7.

Tabruya 6. Tecm-cmamucmuka u mouKu omkaza ojist KPYnHot KOMAAHUL.

t Critical Values at 10% | Critical Values at 5% Critical Values at 1%
-0.99475 1.6802 20154 2. 6923
-1.05692 1.6802 2.0154 2.6923
-1.16848 1.6802 2.0154 2.6923
-0.86113 1.6802 2.0154 2.6923
-0.73403 1.6802 2 0154 2 6923
-1.15361 1.6802 20154 2 6923
-0.99559 1.6802 20154 2.6923
-0.96858 1.6802 2.0154 2.6923
-0.87625 1.6802 2.0154 2.6923
-1.02948 1.6802 20154 2. 6923
-1.00898 1.6802 20154 2 6923

HcroyHuk: cOOCTBEHHBIC PACUETHI.
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Ta5/zuua 7. Tecm-cmamucmuxa u moyku Omraza Osi KOMRAHUIL U3 CeKmopa OCHOBHbIX Mamepuailos.

t Critical Values at 10% Critical Values at 5% Critical Values at 1%
-0.88755 1.7396 2.1098 2.8932
0.439301 1.7396 2 1098 2.8982
-0.73405 1.7396 2.1098 2.8982
-1.93208 1.7396 2.1098 2.89382
-1.31017 1.7396 2. 1098 2.89582
-0.24606 1.7396 2.1098 2.89582
1.105024 1.7396 2.1098 2.8982
1.048083 1.7396 2. 1098 2.8982
-0.65154 1.7396 2.1098 2.89382
1.133648 1.7396 2 1098 2.8982
0.245335 1.7396 2.1098 2.8982

HcTouHuK: COOCTBEHHBIE pacyeThI.

Jdnst Kaxmod Tpynmnbl NPOBEACHBl HMICHTHYHBIE BBIYMCICHHS M IIONYYEHBI TaOIHIIBI,
aHAJIOTHYHBIE TIPUBEICHHBIM Bhllle. CpaBHEHNE 3HAUEHUIl TECTOBOI CTATUCTUKU C 3TUMHU TOUKAMHU
OTKJIOHEHHsI NPUBEIO K BBIBOAY, YTO MBI JOJDKEH OTKJIOHMTH HYJEBYIO THIoTe3y. Jpyrumu
CJIOBaMH, PE3yJbTaThl NMPOBEPKU THUIOTE3 IMOKA3hIBAIOT, YTO HA TYPEIKOM (OHIOBOM pPHIHKE 3a
JTAHHBIHA TIEpUOJ] HEe ObLTO ¢ deKTa sTHBAPSL.

BoiBoab!

Pe3ynbpTaThl MPOBEPKHM THMIOTE3 IOKA3bIBAIOT, YTO aHOMaIMU 3¢dexTa sHBaps B Typuuu He
cymiecTByer. B OymylieM BO3MOXHO M3y4EHHE HAIIMYUUS ATOH aHOManuu B TypLUH, HUCIOIB3YS
OTHOCHUTENBHO 0oJiee COBEPLICHHBIE METOIbI CTATHCTUYECKOTO aHAIN3a.

310 Morno Obl MOMOYL HOMYYUTH OOJiee HAlEeKHbBIE PE3yJbTaThl B OTHOIICHHH IIPOOJIEMBL
Kpome TOro, HeoOXOAMMO MHPOBECTH [ONOIHHUTEIbHBIE HCCICHOBAHUS I H3y4eHHsS OPYrux
poiHOuHBIX aHoManuii B BIST 100 Index.
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Reflecting on the modern status of philosophy as a special form of knowledge of the world
and a methodological construct that paves the way for the achievement of genuine knowledge,
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the modern philosopher is faced with a certain amount of scientific skepticism, which seeks to
turn philosophy into a subject of study for a positivist-oriented science. The growing chasm of
distrust towards the system of metaphysical statements that do not have a set of corresponding
material equivalents shifts the focus of scientific research to the area of theoretical and
idealized outlines that are not amenable to the requirements of empirical and practical
registration. The abstractness of the concepts and categories used in philosophy, which have a
certain evolution of the historical development of the meanings and meanings invested in
them, turns the attempt of their scientific explication into a special hermeneutic labyrinth.

The British philosopher and sociologist Bertrand Russell, trying to define the specifics of
philosophy as a form of knowledge of the world and a system of knowledge, places it between
theology and science as a certain intermediate stage. In his work The History of Western
Philosophy, he notes that "philosophy" is something intermediate between theology and
science. Like theology, it consists in speculations about subjects about which exact knowledge
has hitherto been unattainable; but like science, it appeals to human reason rather than to
authority, whether it be the authority of tradition or revelation” [1, p. 22]. Such an approach is
extremely superficial, since it completely vainly equates the methodology of religious and
philosophical knowledge, the diametricality of which is revealed upon closer examination of
their logic.

The history of the justification of theological concepts is closely connected with the
involvement of the methodological apparatus of the system of philosophical argumentation,
which is most clearly expressed in the ideological guidelines of the Christian theologian
Aurelius Augustine. Five proofs of the existence of the existence of God, which he cites as a
justification for the canonical provisions of Christianity, are universal rational-logical
arguments belonging to the methodological body of philosophy. The involvement of
philosophical methodology in order to substantiate the reliability of Christian dogmas is self-
destructive, since faith, as the quintessence and imperative condition of any dogmatics, does
not imply the existence of a system of evidence in its basis. Based on the fundamental content,
methodological and semantic difference between the categories "faith" and "knowledge"
diametrically opposed to each other, the location of philosophy as an intermediate link is
erroneous. The appeal of the category of "faith" and "dogma" to the object of scientific and
rational discussion in order to identify a certain epistemological reliability fundamentally
undermines the essence of religious provisions that have an irrational nature of orientation. In
the structural chain of the logically consistent arrangement of three different forms of
knowledge of the world declared by B. Russell,

The desire to discard philosophy, limiting itself to the horizon of the influence of science,
undertaken by the Bolsheviks in the 20s of the 20th century, and later by the supporters of
technocracy in the 21st century, led to a catastrophic crisis of culture, expressed in worldview
upheavals, as well as the loss of guidelines and models in the construction of axiological
coordinates. However, such a provocative and demonstrative refusal did not at all exclude the
philosophical basis from the space of science, but confirmed their inseparable unity and
complementarity. The formation of a certain philosophical thesaurus, which is a receptacle of
concepts and categories that have entered the history of the philosophical tradition, contributes
to the establishment of a certain “philosophical language”, the rules of understanding of which
are structurally and semantically built into the hermeneutic apparatus of philosophy. Thus,
understanding and disclosing the content of the definitions of fundamental categories is
impossible from the standpoint of the terminological apparatus of related humanities, which
catastrophically complicates the process of interpreting the latter for researchers of a different
humanitarian orientation [2, p. 34]. This circumstance, revealing the closed nature of the
interpretation of concepts and categories within the framework of the research prism in which
they are generated, testifies not only to the autonomy of the philosophical system, but also to
the irreducibility of its structural elements to something,

In this regard, the content and significance of the categorical apparatus of philosophy
cannot be expressed by any other science, despite the fact that any scientific discipline has a
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solid philosophical foundation in its denominator. This irreducibility, expressed in the
impossibility of a relevant conversion of philosophical categories into the categories of
classical science, anticipates the problem of searching for the relationship between philosophy
and science, as well as raising questions about identifying the criteria for scientific knowledge,
which represents an undeniable epistemological ideal. J. Habermas, being in solidarity with the
ideological principles of the philosophy of pragmatism, sought to discredit the
transcendentalist philosophy of philosophy, arguing: “philosophy, even if it is removed from
the problematic role of a pointer to a place and a judge, still can, and should, retain its claims
to rationality, performing more modest functions of locum tenens and interpreter” [3].

Habermas, carrying out a methodological revision of the entire history of the philosophical
tradition, cites three forms of "farewell to philosophy", in the context of therapeutic, heroic
and salvatory. By therapeutic farewell, the philosopher means the factor of philosophy turning
against itself, expressed in the complication and heaping of the language with a specific
system of linguosemantic constructions, aggravating the position of the epistemological and
epistemological component. The heroic form of farewell is understood as the formation of
false mental patterns that have abstract metaphysical images that have no contact with reality.
The epochal nature of the heroic form of farewell causes not only a dramatic farewell to
philosophy, but "carries something from Holderlin's pathos of salvation in the face of the
greatest danger" [3, p. 15].

Habermas understands the rise of the hermeneutic approach in the neo-Aristotelian context
as a salvatory farewell to philosophy, where certain successes are noticeable in the framework
of criticizing the classical requirements for the systematic nature of philosophical knowledge,
which does not meet the needs of the modern post-non-classical stage in the development of
science, focused on anticipating the ideal of stochasticity and uncertainty. Philosophy's loss of
its transcendental status, which allows it to act as the supreme arbiter, is due to the
strengthening of the position of positivism that arose in the 1930s. 19th century in the person
of his brightest ancestor - the French sociologist and philosopher Auguste Comte, who
considers philosophical knowledge as a certain imitation of science. The criticism that came
down accused philosophy of a methodological claim related to its inherent tendency of
speculative theorizations, which are considered by representatives of positivism as a caricature
of truth.

The absence of a quantitative component in philosophy, which refers to the involvement in
the methodological apparatus of the latest system of mathematical calculations and models, as
well as empirical tools for fixing certain qualitative components of observation, was the basis
for the decision of the total elimination of science from philosophy. However, despite the
obvious validity of the accusations presented by the positivists, it was impossible to exclude
the philosophical background due to the epistemological, semantic, functional and structural
integrity of the categories of science, grown on the basis of philosophical abstractness. Despite
the unsuccessful experience of discrediting philosophical knowledge undertaken by
representatives of positivism and neopositivism, as well as the attempts of the post-positivist
school to rehabilitate philosophy in relation to its scientific and heuristic value, attempts at a
critical attack on the latter have not lost their relevance. Hence the desire to conduct a large-
scale demarcation of philosophy into two fundamental oppositional styles: continental and
analytical (Anglo-American), around which the largest philosophical trends have formed.

The American philosopher Richard Rorty, being a representative of neopragmatism and the
analytical tradition of philosophy in his well-known work "Philosophy and the Mirror of
Nature", notes the significant contribution of Immanuel Kant, which consists in separating
science from philosophy, turning the theory of knowledge into their common and universal
denominator. Rorty's categories of consciousness, intuition, spiritual and bodily substances act
as an object of criticism of philosophical knowledge, which, according to the philosopher,
have no contact with reality and only move the philosopher away from the truth, creating a
chain of additional metaphysical constructions [4, p. 28]. In this regard, Rorty insists on the
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specificity of considering certain abstractions through the prism of phenomena that arise as a
result of social interactions. The notion of the arbitrality of philosophical knowledge,

According to Rorty, the difference between science and philosophy lies in the fact that in
the first there is a continuity of problems and observed progress in their consistent resolution,
while in the second there is no progress in deepening knowledge, but a cumulative component
is found in relation to the proliferation of various ideas. The alignment of coordinates aimed at
pointing philosophy on the right path, undertaken by Kant, according to Rorty, contributed to
the placement of the outer space of philosophy into the inner space of “the space of the activity
of the transcendental ego, then proclaiming Cartesian certainty regarding the internal for the
laws of what was previously thought to be external” [4].

Kant managed to establish a certain consensus of the Cartesian position, characterized by
the reliability of exclusively subjective observations with the circumstance of what is already
present as a priori knowledge. Philosophy, with the advent of Kant, according to Rorty, sought
to create an indifferent frame of culture, determined by a certain requirement to distinguish
between those arecas of science that occupy a trajectory that is safe in terms of scientific
criteria. This circumstance assigns to philosophy the role of a demarcation tool - a vigilant
guard that separates the scientific forms of cognition of the world from non-scientific ones,
oriented towards an irrational way of cognizing the world. Such an approach deprives
philosophy of its heuristic function, calling into question the epistemological and
methodological components, which is a completely absurd and unreasonable remark of a
philosopher who refers to the methodological tools of philosophy for its subsequent criticism.
The paradox of criticism of philosophy in an effort to further discredit lies in the use of its own
methods and means, which is already a mutual exclusion and a logical contradiction. This
circumstance emphasizes the recognition of the absolute dependence and complementarity of
philosophy and science as forms of cognition of the world, anticipating the reliability of the
dialectical concept of the correlation of the philosophy of science.

The dialectical concept of the relationship between philosophy and science recognizes the
close relationship between universal philosophical and particular scientific knowledge,
abandoning the widespread tendency to oppose them. The need to debunk the misconceptions
associated with the inconsistency of philosophy is determined not by the moral guidelines of
philosophers to defend their professional fortress, but, above all, by the identification of the
logical inconsistency of claims that acquire the character of alternative philosophical concepts.
Thus, the relationship between philosophy and science is characterized by the symbiotic nature
of their interaction, expressed in the active synthesis of the resources contained in each other:
concepts, methods, approaches, forms and means.

The establishment of a consensus between philosophical and particular scientific
knowledge is characterized by the requirement of their mutual complementarity and unity,
which is reflected in the philosophical understanding of the activities and results of scientific
discoveries. The philosophical patronage of science will make it possible to avoid the
existence of many topical problems associated with the anthropogenic impact of man on the
environment, the growth of political and military collisions, economic and acute social
upheavals. The structural model of philosophy, therefore, can be represented as an
epistemological background, a certain electromagnetic field, within which individual particular
sciences, like iron filings, line up in accordance with the trajectory of lines of force, forming a
stable structuralist pattern.

The history of the formation and development of science is the history of philosophy in the
formation of not only a certain methodology, but also the criteria of reliability, which science
has completely recklessly appropriated to itself as its own offspring. However, the impact of
philosophy on science, expressed in a change in the types of scientific rationality and the
search for new foundations of truth, which tend to collapse as a result of the accumulation of
an excessive number of anomalies in science, demonstrates the undeniable supremacy of
philosophy over science, which is the main source and method of comprehending the truth.
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Brenenne

OnHa M3 OCHOBHBIX 3aJ[ad COBPEMEHHOI'O POCCHICKOro o0Opa3oBaHMSI — HAYYHUThH LIKOJIBHHKA,
CTyzeHTa paboTaTh ¢ HOBOW HMH(OpPMAaLMeH, IMOCTOSHHO IOMOJHATh 3HAHUS W IPUMEHSTH UX B
cBoeil yueOHOH nestensHOCTH. MH(DOpMannoHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTHWH, B IEPBYIO
odepens rpauUecKue, pacUIMpWId BO3MOKHOCTH MOJIEIUPOBAHMS (T€OMETPHUYECKUE MOENH,
WCIIONIb30BaHME IBeTa, aHMManuu 1 T. 1.) [1]. TlosBuBIIMECS cpecTBa KOMITBIOTEPHOW TpauKh
JIaf0T BO3MOXKHOCTh Y4YalllUMCsl aHAJIM3UPOBATh TPOIECC Pa3pabdOTKU MOJENH, YIpaBisis GopMoii,
pa3MepaMu, COAEp KaHHUEM, HEIOCPEACTBEHHO B IPOLECCEe NPOEKTUPOBAHUS. JTO CHOCOOCTBYET
Pa3BUTHIO TaKWX BAXKHBIX ISl CHIEIUAJIMCTa JIIOOOH OTpaciii KadyecTB, Kak 00Opa3HOE MBIIUICHHE,
UHTYHLUS U IPOPECCHOHAIBHOE YYThE.

WHdpopManmoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH CYIIECTBEHHO TOBJIMSIIM Ha COnep)KaHue,
a TaKxke (POPMBI M METO/IbI O0YUEHUS] KOMIBIOTEPHOH I'padyKH.

MeTonosnorusi 1 pe3yJbTaThl HCCIEA0BAHNSA

[IpuoOuieHne IIKOIBHUKOB K TpaduyecKod KynbType SIBISIETCSl LENbIO0  OBIIAJICHUS
KOMITBIOTEPHOH TpaMKOH: - 3HAHMH IO CO3JAaHHIO PACTPOBBIX M BEKTOPHBIX H300pa)KCHHIH,
MIOCTPOCHMIO TPEXMEPHBIX MOJIENIEH, a TaKKe UCTIONB30BaHNIO BO3MOXKHOCTEN 3D mpunTepa Ans ux
HATYpPHOM pean3aiii.

Jiist ycnenrHoro ycBOEHHsI KOMIBIOTEPHON IpaMKy y ydYalluxcsi AOJDKEH OBITh J0CTAaTOYHO
BBICOK YpPOBEHb pa3BUTHSl II03HABATENIbHOM cdepbl y4eOHOW JeATeNbHOCTH, KOTOpas
XapaKTEPpU3yETCsI COOTBETCTBYIOIINM YPOBHEM ICUXHUYCECKUX IMPOLECCOB: BOCIHPUATHEM, TAMATHIO,
BHUMaHHEM; JIOJDKHBI OBITh pa3BUTHI MBICIUTENbHBIE OMEpalnuk O0OOIIEHUST TONyYEeHHON
UH(OpPMAILIUH.

I'maBHON 3ajadeld 3TOro Kypca SBISIETCS: Pa3BUTUE IPOCTPAHCTBEHHOIO IPEICTABICHUS U
BOOOpaKeHHsl, ¥ KaK CIIE[ICTBUE TBOPYECKUX CIIOCOOHOCTEN yJaluxcs.

ConepxaHue Kypca, IOCIEOBATEIbHOCTh M3JIOKEHHS] MaTepuajia OpraHU30BaHbl TaKUM
00pa3oM, YTO YMCTBEHHAs JEATEIBHOCTh IPOTEKAET COBMECTHO C MPAKTHYECKUMHU ACHCTBUAMHU. A
3TO  CHOCOOCTBYET peajM3alMy JeATeNbHOCTHOrO Ioaxona. [7maBHOM  0COOEHHOCTHIO
IIPE/ICTABISAEMON MPOrpaMMBbl SIBJISETCS] €€ MOIUTEXHUUECKasl HalPaBJIEHHOCTb. JTO JOCTUIAeTCs
O3HAKOMJICHHEM YYalllUXCid C TEOpUEH TIeOMETPHUUYECKOro MOAECIMPOBAHUS: CO3/JaHHE MoAeiIeH
reOMETPUYECKUX OOBEKTOB C 4epTexa, OCHOBaMHM (opMooOpa3oBaHHE IeTajell MallluH,
MEXaHU3MOB U coopyxkeHuil. M3ydeHue OCHOB dYepueHHs, 3JIEMEHTOB KOMIIBIOTEPHOTO
MOZEIUPOBaHNUS, 03HAKOMJICHHUS C MEPCIIEKTUBAMH Pa3BUTHS KOMIIBIOTEPHOH IpaMKu OKa3bIBAET
BJIMSHUE Ha IPO(ECCHOHATBHYIO OPHEHTANIO ITKOJIHHUKOB.

Lensamu kypea «KomibrotepHas rpaduka» Taxoke SBISIOTCS:

® psyyeHHe rpadUUecKOro s3bIKa, Hepenadd M XpaHeHHs HHGPOPMAIMH C IIOMOIIBIO
Pa3IMYHBIX METOJIOB M CIIOCOOOB €€ 0TOOPaKEHHST;

® yreHHe W aHanmu3 (OPMBI OOBEKTOB IO YepTEeXKaM, ICKH3aM, aAKCOHOMETPHYECKHM
MIPOEKLUSIM U TEXHUIECKUM PHUCYHKaM;

® [puoOpeTeHHe HABBIKOB pPAa0OTBI C KOMIIBIOTEPHBIMH TEXHONOTHAMH ISl CO3IaHHS
TPEXMEPHBIX MOJIENel 0ObEKTOB;

®  pa3BUTHE TBOPYECKOrO MBIIUICHUS, YMEHHS CaMOCTOSTENBPHO MOIXOAUTH K PEIICHHUIO
pa3IMUYHBIX 337ad.

®I'OC ycraHaBimBaeT TpeOOBaHMS W K PE3y/IbTaTaM OCBOCHUS OOYYArOIIUMECS OCHOBHOM
00pa3oBaTeNpHON MPOTPaAaMMBI  CPEAHEro O0O0mero o0pa3oBaHWS, MOCPEACTBOM IIONYdEHUS
MeTalpeAMETHBIX W JMYHOCTHBIX Pe3yNbTaTOB. B HameM Kypce MBI MOXKEM BBIICIHTH CIEIYIOIIHE
TUTAaHUPYEMBIE PE3YIbTaThL:

® [oHMMaHKE 0COOCHHOCTEH U BIIa/IeHNE IIpUeMaMu paboThl ¢ 00bEKTaMH, MPEICTaBICHHBIMHI
B PacTPOBOH HMJIM BEKTOPHOI rpaduke;

® BIajcHUC criocodbamu CO3JaHKs M BbIBOJAA JAaHHBIX JJIA II€4YaTh MOJCIN Ha 3D IIPUHTEPEC;
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OcBoeHNE OCHOB T€OMETPHYECKOTO MOJEIHPOBAHUS IPEIIoaracT HAIMYME Y YYaIIuXCs
TIPE/ICTaBIICHUH, COOPMHUPOBAHHBIX paHee Ha YPOKaX:

® QIBHKN ¥ TEOMETPHUU O TEOMETPUIECKHUX 3JIEMEHTaX KaKk 00BEKTaX OKPY)KaIOIIero Hac MUpa;

® anreOpsl 1Mo (OpMarIbHOMY M B TOM YHCIIE TTAPAMETPUIECKOMY M OITUCAHUIO 00HEKTOB;

® Ha ypokax MH(QOPMATHKH 110 ONHCAHHIO TE€OMETPHUYECKHUX 3JIEMEHTOB Ha aJITOPUTMHYECKUX
SI3BIKAX C BU3yaJIbHBIM TIPECTAaBICHUEM X Ha HKpaHe AWCIUIEs] KOMIIBIOTepa.

VYcBoeHHE y4anMMCslT BO3MOXKHOCTEH TPEXMEPHOrO MOJIEIMPOBAHUS SIBIISIETCSl BAKHBIM
YCIIOBHEM JUIsl NAIBHEHIIEro o0y4eHHs TEXHOJOTHSAM Ha OCHOBE OTEYECTBEHHBIX MPOrPaMMHBIX
nponyktoB  (KOMITIAC-3D) B mpOEKTUPOBAaHMM, KOHCTPYMPOBAaHMM W  MPOMBIIUICHHOM
TIPOU3BOJICTBE.

Pazpaborannasi MeToaMKa BHEAPEHA B ydeOHBIH mponecc psaa mkon r. H.Hosropoma: T'BOY
«JIuneti-unrepnar «llentp omapenssix perei», MBOY COII c yrnyOieHHBIM H3y4eHHEM
nHdopmaruku Nel73.

PaGora mo »Toif Meroguke IoKa3aja, 4To ydamuecs 10-X KJIACCOB XOPOIIO YCBaWBAIOT
MaTepHal, KaueCTBEHHO BBINONHIIOT TPaKTHYeCKHE pPadOThl, C HMHTEPEecOM padoTaeT Haj
TBOPUYECKMMH 3aJIaHHUSIMH, TI0 OCMBICICHHOMY PELICHHIO 3a/lad He yCTYNaroT CTYAEHTaM IepBOro
Kypca BY3a.

[IpumeHeHne cHenuasbHO OpPHUEHTHPOBAHHBIX  KOMIIBIOTEPHBIX TPHEMOB M METOZOB
COJICUCTBYIOT YCKOPEHHOMY TBOpPYECKOMY CTaHOBJEHHWIO ydammxcs. [ns addexTuBHOM
OpraHM3alK y4eOHO-BOCITUTATEIBHOIO Tpoliecca HEeOOXOAMMO BHEPEHHE METOAOB U MPHEMOB
O6y‘ICHI/IH, BI)I6I/IpaeMI)IX C Y4€TOM MHAUBUAYAJIBbHBIX CHOCO6HOCTCI>1 y4damuxcs. BHellpeHI/Ie HOBBIX
MCTOJMK B y'-Ie6HO-BOCl'[PITaTeJ'ILHLIﬁ Mpouecc npeanojgaracTt Co3JJaHmue NCUxXoJa0ro-AuaIaKTu4YeCKux
OCHOB I/IH(bOpMaLII/IOHHO-KOMMyHI/IKaIlI/IOHHbIX TeXHOJ’IOFHﬁ, Ba)KHOM YacCThIO KOTOPBIX AOJKHA
CTaTb METOHOJIOIHA TMPOCKTUPOBAHUA, KaK CUCTEMBI yqe6Hoi?1 JACATCIIBHOCTHU Yuurenr —
Kommerorep — VYuenuk. Bengymum nonoxeHueM METOAONOTHU — SBJSIETCS — IPH3HAHHE
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH KaK YCIOBHUS CaMOCTOATEIBHOIO DPa3BUTHL
JIUYHOCTH YYaIIUXCsl, UX TBOPUYECKOH aKTUBHOCTH [2].

CozneprkaHue Kypca cOCTaBIIsIeT:

® KOTHUTHBHBI KOMIIOHEHT, OOBSCHSIOLIMN OCHOBHBIE MOHATHS, OTHOCAIIMECS K 00JacTh
H3y4EHHS METONOB M CIOCOOOB KOMIIBIOTEPHOTO OTOOpa’KeHHs TPEXMEPHBIX OOBEKTOB, a TAKXKE
TIPaBWJI YTCHUS YEPTEXKa;

e TnpodeccuoHaIbHO-AEeATeIbHOCTHBI ~ KOMIIOHEHT, B KOTODOM IIOKa3aHbl  YMEHUS,
MOJIYYEHHBIE B MpoIlecce 00y4eHHs KOMITBIOTEpHOM rpaduke;

® TBOPYECKUI KOMIIOHEHT, HANPABJICHHBII Ha pa3BUTHE JIOTMYECKOTO U NMPOCTPAHCTBEHHOIO
MBIIIJICHUs], @ TaKXe MOJYydeHHE OINblTa B PEIICHHM 3aJad C 3JIEMEHTaMHU IpeoOpa3oBaHUsA
TEOMETPHUH IIPEIMETOB;

® SMOIMOHAJILHO-YYBCTBEHHBI  KOMIIOHEHT, o0ecneynBaronmii  (GopMHUpOBaHHE  IO-
JIOXKUTETBHON MOTHBAIMHY K H3Y4eHHUIO Kypca « KoMmbroTepHas rpadgukay.

Muccusi COBpEMEHHOM IITKOJBI 3aKITI0YaeTCsl B (POPMUPOBAHUN CAMOCTOSITEIIEHON, TBOPUECKOH,
AKTUBHOM JINYHOCTH, HAMEPEBAIOILEHCS peaau3oBaTh CBOWM IOTEHLHMAT B HAYyYHO-TEXHUYECKOU
00J1aCTH, COOTBETCTBEHHO M 1€JIb O0YYEHHs JAHHOMY IpPEAMETY OpPHEHTHPOBAaHA Ha IOBBIIICHHUE
KOMIIETEHTHOCTH COBPEMEHHOI0 INKOJBHMKA B OONACTH NpUMEHEHHS HH(POPMAaLHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIWH, Ha Mpeanpo(miIbHYI0 TOArOTOBKY YydJaliuxcs B 00JacTu
WH)XEHEPHO-TEXHUIECKOH JeaTenbHOCTH [3].

B xypce MO)XHO BBIZIETTHTH 3 OCHOBHBIX pa3iena:

o pazmen «Teopemuyeckue O0CHO8bI cpaghukuy, BKIIOYAET B Ce0S OCBOCHHE OCHOBHBIX
TIOHATHI PacTPOBON M BEKTOPHOW Tpadukwm; omucaHue BeToBeIXx Moneneii RGB, CMYK, HSB;
n3ydeHne 0COOCHHOCTEH BEKTOPHBIX M PACTPOBBIX (DOPMATOB; METOABI CKATHS;

e paznen «Pacmposas epaguray, BKIOYAET B ce0s OCBOCHHE OCHOBHBIX HHCTPYMEHTAIBHBIX
¢yHxmit rpaguaeckoro pegakropa «Adobe Photoshop»;

e paznen «BexmopHas epaghukay, BKIIOYAET B ce0s 0CBOCHHE OCHOBHBIX HHCTPYMEHTAIBHBIX
¢ynxmit rpaguaeckoro nakera KOMITAC — 3D.
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Jlns  mpoBeneHMs 3aHATHH pa3paboTaHO OONBIIOE KOJMYECTBO MPAKTHYECKUX PadoT,
WHIUBHYalIbHBIE KOMITBIOTEPHBIC BAPUAHTHI 3aIaHUM, JUTS MPOBEACHHS 3aHATHI 110 TPEXMEPHOMY
MOJICTIMPOBAHUIO - 3aJ@Hus JBYX CTeleHel CIOKHOCTH. JIjisi MpOBeAeHHsS KOHTPOJS 3HAHUMA
YUAIIUXCSI CO3/IaHbI TECTOBBIE YIPAKHEHUSL.

Ilpumep umozoeozo meopueckozo 3aoanus ¢ pazoene «Pacmposas zpaguxa»

Cooepoicanue 3a0anusi; BEHIIOTHUTE pPacTpoBOE Tpaduueckoe HW300paKCHUS, HCIOIb3Ys
MOJTyYEHHbIE HABBIKK TPEIBIAYIIUX paboT.

Temvbl Ha 6b160p. UHTEPbEP KOMHATHI, (POTOKOIIAK, CIIOPTHBHOE MEPOTIPHATHE

Tlpumep npoexma « Unmepwvep cocmunouy

£
r— :

Puc. 1. I[Ipumep comosoeo npoexma (uzobpasicenue 0o u nocie) « nmepvep cocmunouiy.

Ilpumep nabopamopuoii pabomol 6 pazoene «Bekmopuasa zpaghuxa»
«Co3aHue MOJEIH 110 aKCOHOMETPUUECKOMY H300pasKEHUIO»
CopeprxaHue 3aJaHus:
ITo akcoHOMETpHYECKOI MPOEKIIMH IeTaIH IIOCTPOUTh €€ TBEPAOTEIbHYIO MOJEIb.
Ha puc. 2 nokazan npuMep 3aJaHus

Puc. 2. I'pagpuueckas paboma «Ilocmpoenue mgepoomenvHou Mooeiu.

Ilpumep nabopamopnoii pabomel 6 pazoene «Bekmopnas zpagurar
«IlocTpoenne 3-x BHOB HA OCHOBE TPEXMEPHOU MOIEIH
ConeprkaHue 3aJaHu:
Ilo TBepaOTENBHOM MOIENM JETalId TOCTPOUTh KOMILIEKCHBII YepTekK, COAEpIKaALIMM
HeoOX0oAnMBIe BUABI U pa3pe3bl. Ha ueprerke MpocTaBUTh pa3Mephl.
Ha puc. 3.1 mokazana Mmozienb AeTany; Ha puc. 3.2. - IpUMep BBIIOIHEHUS 3a/laHus
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Puc. 3.1. Teepoomenvhas moodenv demanu.
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Puc. 3.2. I'paghuueckasn paboma «Ilocmpoenue KOMNILEKCHO20 Yepmedica 0emanuy.

Ilpumep nabopamopnoii pabomul é pazoene «Bekmopuasn zpagpukay

«Coznmanre TBepIOTETHHBIX MOJIENEH IeTael, BXOMSIIA B n3aenue «Dukcatopy

Conepxanne 3amanus: [lo asnekTpoHHOMY cOopoyHOMY depTexy wnzgenus «Dukcaropy»
(puc.4.1) BEIOIHNTH TBEPAOTENBHBIE MOIENN IeTaleil; COOPKY C BBIPE30M OJHOM YETBEPTH.
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floa.| Hi 8 Koa.| Mamapuan

1 | Cmaxan 7 {mana
2 | Puxcamop i Eponsa
2 | Faixa 7 bponsa
4 | Npyxuna i Cmans

Puc. 4.1. Yepmesnc uzoenus « Quxcamop.

Ilpumep evinonnennoii pabomol cHopKa ¢ evipe3om 00HoIl uemeepmu uzoenusn «Dukcamopy

Puc. 4. Mooenv «@uxcamopay ¢ gvipe3om uemeepmi.

3akJil04enue

HoBusna mnpencrasneHnoit mnporpamMmbl «KommbpioTepHass rpaduka» COCTOMT B TOM, 4YTO
peanu3auys IporpaMMbl OCHOBaHA Ha MHTErPalliM BO3MOXKHOCTEH MH(OPMATHUKH, MH)KEHEPHOM
rpaduku U MHPOPMAIIMOHHO - KOMMYHHKALIMOHHBIX TEXHOJOTHMHA. MOXHO cHenarh BBIBOJ, YTO
NIPUMEHEHWE  WMHTETPHPOBAHHBIX  BO3MOXKHOCTEH  IIO3BONSIET  pealn30BaTh  HANIAIHOCTD,
MYJIBTUMEIUHHOCTb, HWHTEPAKTHBHOCTh OOydeHWs. Yuyammecs MNpUOOPETaloT —MpaKTHIECKUe
HaBBIKM pabOTHI, KaK C PAaCTPOBBIMH, TaK M BEKTOPHBIMH H300pakeHHsMH. lIporpamma maer
MaKCHMaJIbHOE TIPEICTaBICHHE O COBPEMEHHBIX HMH()OPMALMOHHO- KOMMYHHKAIIHOHHBIX
TEXHOJIOTUSIX.

Pa3paboranHast HAMH METOIMKA TIPENOAaBaHNs KOMIBIOTEPHOI Tpaduku B «JIurei-naTepHaTE
«lleHTp OmapeHHBIX METei» MO3BOJSET MOAOWTH K TOJITOTOBKE CTYAEHTOB KaK K JIOTHYECKOMY
MIPOJODKEHNIO  JTOBY30BCKOW ITOATOTOBKM HIKOJBHUKOB, TIOCPEICTBOM H3Y4EHHsS Kypca
«KommerotepHas rpaduka», KOTOPBIA AOMOMHIET OCHOBHON Kypc m3ydeHus: «H(popMaTHKm» 110
pazaenam «O0paboTka m3obpakeHui» u «TpexmepHas rpaduxay.
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VYuebnsii  kypc  «KommnbrorepHas — rpadukay» — mpeAHasHayeH — JUIA  ydalimxcs
00111e00pa30BaTENbHBIX IIKOJ, HO MOXKET OBITh WCIIONIb30BaHa Kak IpeAMET II0 BHIOOpY,
(axynbTaTUBHBIA WK 3JIEKTHBHBIN KypC.
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Abstract: program development has been an issue of interest nowadays, along with the demand for
education reform in Vietnam. Developing the subject program in the direction of developing
learners' capacity successfully or not depends on many factors, including the leading role of
teachers, the concerns of the school, society, and the efforts of the learners themselves. The article
refers to the development of the English program at Thai Nguyen University of Education (TNUE)
Key words: program development, curriculum, potential, education, competence.
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Annomayun: 6 Hacmoswee 6pems paspabomKa NPOSPAMMbI Gbi3blAen UHmMepeC, HAPSOJy C
mpebosanuem pegopmvl 0bpazoeanus 80 Bvemmname. Ycnewnoe unu ueycnewmoe paszsumue
npeoMemHOl NPOSPAMMYL 8 HANPAGTLEHUY PA3GUIMUSA CNOCOOHOCTEN YYAWUXCA 3ABUCUN O MHOSUX
Gaxmopos, 6 mom uucie om edyujeli poau yuumeretl, UHMeEPeco8 WKoIbl, 00Wecmea u yCuiui
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1. Introduction

Developing a training program is a continuous process to improve the training program
continuously, meeting the requirements of society. The training program must be dynamic,
always supplemented, and perfected to meet the developmental level of socio-economic,
scientific and technological, and social life... According to Alvior, Mary G. (2014)
“Curriculum development is defined as planned, a purposeful, progressive, and systematic
process to create positive improvements in the educational system.” [1]

Developing training programs is the most important factor, contributing to improving the
quality of training for universities in Vietnam in general and Thai Nguyen University of
Education in particular. Circular 07/2015/TT-BGDDT, dated April 16, 2015 of the Ministry of
Education and Training of Vietnam stipulates at least every 2 years, higher education
institutions must review, evaluate and supplement to constantly improve the training program
including building new programs and improving existing programs. (Moet, 2015) [2].

The views on the development of training programs in each school vary depending on the
development strategy and local conditions of each region. TNUE is a university of the regional
University, the mission of the University is also linked and consistent with the socio-economic
development strategy and state resources. The training at TNUE contributes to the
development of human resources for the socio-economic development of the Northeast and the
whole country of Vietnam in the context of international integration.

In order to implement the educational program in the specific socio-economic-cultural
conditions of the region, the school's training program is approached in the direction of
application, practical learning, and practice, combining specialized knowledge training with
skill training. This means that the program bases the output standard on the input design. The
objective of the training program is to comprehensively develop students in knowledge and
skills (including hard and soft skills), ability to apply knowledge into practice. These
objectives are elaborated in detail, specifically for each discipline, concretized through the
system of subjects of the training program.

2. Developing English language programs at TNUE

In the context of educational innovation in Vietnam today, the development of the subject
program at the school level is the process of teachers developing a subject teaching plan to
implement that subject program to best suit the specific conditions of each school and meet the
teaching requirements to develop the capacity of each class (Nguyen Vu Bich Hien, 2015) [3].
According to the capacity approach, when developing the subject program, the most interested
issue is not the knowledge that learners need to know, but the capacity to act and effectively
solve the tasks set out in real life (Nguyen Van Cuong, 2016) [4].

In order to form and develop the practical work capacity of learners, the curriculum must
be designed in a way that approaches the capacity in accordance with the needs of learners,
teachers, and the whole community. The subject program development process consists of 5
steps: 1) Assess learners' capacities and needs and learn the teaching conditions at school; 2)
Develop subject program objectives; 3) Design the program; 4) Implement the program; 5)
Evaluate and adjust the program (Nguyen Vu Bich Hien, 2015). Developing the subject
program in the direction of developing learners' capacity requires relying on the general
training program of the school and on the leading role of teachers, because only then can the
most appropriate training methods be developed.

The development of the English curriculum at TNUE is based on the published output
standards. The output standards are the specific objectives of the training program, regulations
on the content of professional knowledge; practical skills, technology awareness and problem
solving that learners can take after graduation and other specific requirements for each level
and branch of training (Moet, 2010) [5]. In order to realize the goal of the National Foreign
Language Project "Teaching and learning foreign languages in the Vietnamese national
education system in the period of 2008-2020", now expanded to 2025, TNUE sets many
specific goals. If before 2020, when graduating, the group of non-major foreign language
students must meet the level 2/6 output standard according to the foreign language competence
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framework for Vietnam (A2-CEFR), from 2021 this standard is level 3/6 according to the
foreign language competence framework for Vietnam (B1 — CEFR) (TNU. 2020).[6] They can
use English to express and express their opinions and viewpoints, interact with people on
familiar topics, participate in interviews in professional fields. The requirements for foreign
language proficiency are to match the trend of Vietnam's international integration and also to
improve the quality of human resources. "Using foreign languages ...in teaching and
education" (Moet, 2018) [7] is one of the professional standards that general teachers need to
achieve.

At TNUE, the English program with 10 credits (3 modules) has been adjusted and
developed in the direction of approaching foreign language competence for students. Based on
the framework program of the Ministry of Education and Training, the English language
program for non-major students is built with a ratio of theoretical knowledge, practice,
discussion, and balanced and reasonable exercises. On the basis of the detailed curriculum of
the modules, the teachers in charge of teaching the course are partly responsible for
developing the lecture outline of that module and approved by the faculty before putting it into
use. The structure of the modules is designed in detail, suitable for practice in the direction of
reducing the duration of theoretical teaching, increasing the duration of assignments, practice,
and discussion, group study, self-study of students.

Table 1. Detailed periods of English 1-2-3 module.

Periods 1 and 2 Period 3
Classification In class Self-study In class Self-study
Theory 25 50 30 60
Exercise 10 5 20 10
Practice 20 10 30 15
Discussion 10 5 10 5

With the design of such a subject program, the role of teachers in guiding students to self-
study will greatly increase, at the same time students must be active and active in learning to
meet the requirements of the subject through regular tests and periodic examinations. The
development of training programs allows teachers to adjust, supplement and update new
regulations and new knowledge in order to make the program advanced and modern; allow
teachers to choose methods and forms of teaching organization suitable to the actual
conditions of the school and catch up with the trend of the times.

The Faculty of Foreign Languages of TNUE has conducted the development of the non-
major English program at the school level, however, the implementation still has limitations,
for example, although students entering TNUE come from the mountainous provinces of the
Northeast of Vietnam with uneven English proficiency. Many students are only Al according
to the foreign language competence framework for Vietnam, even if they are lower than Al,
but the assessment of learners' capacity and needs of the program development process at
TNUE is not carried out regularly. Learners' competencies are only determined by the teacher
during the lessons.

The subject program is designed for all students, leading to uneven program
implementation, depending on the self-regulation of each teacher in the teaching process to
suit the goals of the program. The evaluation of the program to make adjustments at the end of
each semester or academic year is also not given full attention. This is probably a huge
limitation that teachers and faculty and university administrators need to pay attention to. The
assessment of the current situation of English program development will provide managers and
teachers with full information on the aspects that have been done as well as the limitations to
improve the effectiveness of English program development in universities.
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3. Some suggestions to improve the effectiveness of subject program development

- Regularly review the content of the subject program, learning materials (textbooks,
textbooks) being used to remove old, outdated information and supplement and update new
information in accordance with the educational goals of the subject.

- Rearrange the system of subject knowledge to be more logical, ensure the ability to
integrate interdisciplinary knowledge in the teaching process according to the topics or
educational activities, experiential activities; develop a teaching plan, redistribute the new
curriculum of the subject to suit the students and the actual conditions of the university.

- Develop training programs to comply with practical needs. In order to narrow the gap
between human resource training and social labor needs as well as improve its reputation,
schools, faculties, departments and individual teachers need to renovate the content of the
training program, develop the content of the module to ensure compliance with the
requirements of the labor market and promote the innovation of teaching methods in the
direction of approaching learners' capacity such as redesigning the curriculum so that the
actual time and practice of students increase to create conditions for students to know and
master the job. To do this, the university needs to create an organic bond between supply and
demand, between departments in the school and with each other and with society. The school
should consider students as customers, listen to the voice of labor market demand to train
human resources to do jobs, satisfy employers, meet social needs.

- Develop training programs in the direction of approaching the common standards of
higher education in the world. Universities need to study, consult and learn from the
experience of the world's leading universities to carry out innovation on the basis of retaining
the characteristics of higher education in the country. Currently, university rankings are a
global trend, so when developing training programs, domestic universities need to refer to the
evaluation criteria of a number of THE, QS, ARWU rankings,... in order to step by step
prepare all the conditions to participate in the ranking assessment.

- The university needs to invest in facilities for teaching and learning because the training
program in the direction of competence requires teachers and students to actively explore,
study documents, update textbooks, foreign references, and a variety of search sources.

- Teachers need to be creative and flexible and diversify teaching methods in order to
supplement knowledge, change the learning atmosphere, and create excitement for students in
receiving knowledge to meet the labor quality requirements of society.

- Improve students' ability to self-study. To effectively develop the program in the direction
of approaching learners' capacity requires the "cooperation" of learners with teachers. Students
themselves must identify learning objectives and tasks; it is necessary to abandon the habit of
inertia, the habit of receiving one-way knowledge and instead be active and active in acquiring
knowledge, self-discipline in learning and research.

4. Conclusion

The world, society, and the level of science and technology are constantly moving and
developing. To meet that development requirement, the training of universities, including
TNUE, must catch up and integrate with the general trend. The development of training
programs in universities must be considered as regular and continuous activities. This activity
should be maintained and further promoted in the future for the purpose of improving the
quality of training, building and developing universities in general and TNUE in particular.
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MHOTI'OITPO®UJIbHOMN OBJIACTHOM JETCKOM BOJbHUIIE
XOPE3MCKOT'O PETHOHA
Mamapunosa P.T.', Annesa IL.P.

Email: Masharipoval189@scientifictext.ru

! Mawapunosa Poza Tervmarnosna - cmapuuii npenooagameinbs,
°Anuesa Iapoxam Pycmamosna — accucmenm,
Kageopa neduampuu u HeOHAMOAO2UU,
Vpeenuckuii punuan Tawkenmcexas meouyunckas akademus,
2. Ypeenu, Pecnybnuxa Y3bexucman

Annomayusn: 6 Xope3mckou 001ACMHOU MHO20NPOPUILHOU O0emcKoU OONbHUYe Op2aHU3aAyUs
Jleyenusi sunompopuu 3a8ucum om OUASHOCMUKU OCHOBHO20 3a00aeeanusi 0aHHo20 pebenka. B
cmambve npeonoAcenbl 803MONCHOCIU 2unompoguu I cmenenu nevenue 0ObIYHO NPOBOOUMCS 8
ambynamopuelx ycnogusx. bonvuwoe eHumanue 00ndCHO YOerimvcs Opeanu3ayu npasuibHO20
yxo0a, pescuma. Cmamvsi NOCEAUeHA NEYeHUI0 SUNOMpoPuu COCMOSHULL Yy Oemell paHHe2o
6o3pacma. B cmamve npednodicervl 603MONCHOCMU NPUMEHEHUsL TeHeOHbIX cMecell y MIa0eHyes o
KAUHUYECKUM NOKA3AHUSIM.
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Abstract: the clinical lecture is dedicated about treatment of hypotrophy syndrome in children.
Outlined the current trends in body weight correction in infants. The article presents the possibility
of using therapeutic compounds in infants as clinically indicated. The clinical lecture is dedicated
about treatment of hypotroph syndrome in children. Hypotrophy is a chronic eating disorder in
underweight chindren. According to scientists up 30-35%. of children in developing countries have
protein calorir malnutrition
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AXTyanmbHOCTB: B TOCIIEIHEE BpPEMsS BO BCEM MHpPE OOJBIIOE BHUMAHHE YIETSIETCS HOpMaM
norpebieHus Oenka. IMeHHO Oenmok onpezaenser pocT u passutue. OT HeJocTaTKa Oelka CTpamaloT
B nepByto odepenp JKKT u KpOBETBOpHBIE OpraHbl, XapaKTEPU3YIOIIMECS BBICOKOW CTENEHBIO
obHoBneHus [1]. OueHp YyBCTBHTENBHA K OEIKOBOMY TOJIONAHHIO SHIOKPHHHAS cucTeMa. OJHaKo
OITaCHOCTh M30BITKA O€NKa B palMoHe MUTAaHHS 3aciy)XMBaeT He MeHbIlero BHMMaHus [2]. Tax
YBEIMYCHNE KOJIMUYecTBA Oeika B paIoHEe 10 5-6 I/Kr Macchl B CYyTKH NPUBOIWT K CHIKEHHUIO
3G QEKTUBHOCTH YTWIN3AIMM a30Ta M PA3BUTHIO METAOONMYECKHX MEPerpy30K C a30TeMHei,
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aIya030M, Ype3MEpHOM Harpy3Koi Ha IMOYKH, YTO 0COOCHHO aKTYyallbHO JUIS IeTel ¢ TUIOTpoHeH,
TaK Kak CIIOCOOHOCTH METa0OJIM3UPOBATh U BEIBOIUTH M3 OpraHM3Ma a30THCTHIE IIUIAKK y HUX elIe
6onee orpanudens! [3]. Ilpu rumorpodum Il cremenn IMTETBHOCTH aqaNnTallMOHHOTO MEpHOAA
konebnercs or 5 no 7 nHei. [lutanme paccumThiBaeTcs Ha (AaKTUUECKYIO Maccy Tena. B mepBbiid
JICHb Ha3HadaeTcs Y-2/3 HeoOXxommMoro cyrodHoro oOwsema [4]. HemocTaromiee KONTHYECTBO
KHUJKOCTH BOCTIOJIHSETCS 3a cueT 5% pacTBopa TJIIOKO03bI, 0TBApoB (pyKTOB, oBomiel. KpaTHocTh
KOPMIICHHUS YBEJIMYUBAIOT: KOPMSAT 4yepe3 2-2,5 gaca 6e3 HOUHOrO IepephiBa. [ pyJHUYKOB JTydlie
KOPMHTH CIEKEHHBIM MOJIOKOM, TaK Kak cocaHue rpyau Tpedyer ycwims. [lorpeOHocTh nereit
MIEpBOrO TOJ@a >KU3HM B OCHOBHBIX IIMIIEBHIX BEIIECTBAX HAa | Kr Macchl B CYTKH OONBIINX
¢usmueckux 3atpar. [Ipm macce Tema pebeHka no 2500 MOTrYT HCIIOIB30BaThCS CMECH ISt
MayoBecHbIX M HemoHomeHHbIX pnereil: [IpeHAH* (Hecrtne, IllBefimapus), Oudanax* (Mwun
Ioxoncon, CIIA), IIpe-Tyrennu (Bammo, @unnsaaus), Xymana ['A-O (Xymana, ['epmanus), [Ipe-
Hyrpunax* (Hyrpurek, Poccust), «bemnakr ITPE» st nuTannst HEAOHOIIEHHBIX JIeTed. DTH CMecH
M3rOTaBJIMBAIOTCS HA OCHOBE KOPOBBETO MOJIOKA M COJEPIKAT OTHOCUTEIBHO BBICOKOE KOJIHYECTBO
Oenka Mo CpaBHEHHIO C aJaNTHPOBAaHHBIMH CMECSMH JUisl 310poBbIX nereid (1,8-2,2 na 100 M u
1,2-1,8 na 100 mn coorBerctBeHHO [4]. COOTHOIIEHHE CBIBOPOTOUHBIX OEIKOB K Ka3eHHY
cocraBisier 60:40, 4ro mMpHUOMIKAET MO AMHHOKUCIOTHOMY COCTaBy K TPYAHOMY MOJIOKY. B
cMecsiX, TIOMEUSHHBIX, B JIMIUHBI KOMIIOHEHT BKJIIOUYEHBI CPEIHEIeOYEeYHbIC TPUTIHIEPUIIBI CO
CpelHel UIMHHOW YIJIepOJHOM LeNH, KOTOpble HE HYXIAIOTCS B SMYJbralluH, PacllelIeHUH
JIMIIA30M M MOI'YT BCachlBaTbCsl HENOCPEACTBEHHO B CUCTEMY BOPOTHOW BEHBI, MUHYS
.]'II/IM(baTI/I‘-ICCKy}O CUCTEMY U ABJIAIOTCSA LIEHHBIM W YHHBEPCAJIBHBIM HCTOYHHUKOM OHEPIUHU. B
CMECH BKIIIOUCHBI BCC HCO6XO}1PIMI)IC BUTaMUHBI W MHUHEPAJIbHBIE BEHIECTBA C HECKOJBKO
NOBBIIIEHHBIM COJIEp)KaHMEM KaJblLlUsl, jkelle3a M ILMHKa, a TaKKe He3aMeHMMas HeOelKoBas
AMHHOKHUCIIOTA TaypuH, YdYacTByWoUlas B ()OPMUPOBAHWM IIEHTPAJIbHOW HEPBHOH CUCTEMBI H
3putensHOro anammsaropa [5]. Cmecu — THIPONM3ATBl COAEPIKAT PACIICIUICHHBIC IHIICBBIC
KOMIIOHEHTBl ¥ ycBamBaloTcs 0e3 ydacTHd IHMINEBapUTENbHBIX  (DEPMEHTOB, 3aHHUMAas
MIPOMEXYTOYHOE MECTO MEXIYy 3HTEpalbHbIM U IapeHTEepalbHbIM MHUTaHHEM. B 3TuX cmecsix
IpeAycMaTpuBaeTCsid OTCYTCBUE IUCAaXapHIOB JIAKTO3bl M €axapo3bl M OHH MOTYT BKJIIOYATh
Kpaxmall, JeKCTPHH-MaJbT03y U MOHOcaxapa (TJIoKo3y, pykTo3dy). DTH cMecu MpeaHa3HAYECHBI
JUIsl IeTed IIEpBOro ro/la )KU3HU C TSDKEIIOM IOJIMBAJICHTHON alulepruei, TSHKeIbIMU HapyLllEeHUsIMU
MIUTaHUSA, IPOLIECCOB pacIleIUIeHns ¥ BcackiBaHus muiuy. K TakuM cmecsiM oTHocsTess Anbdape*™
(Hecrtne, lseiinapust), [perectumun** (Mun [[xoncon, CILA), Hyrpamuren* (Mup J[>koHCOH,
CIIA), Mentuau — Tyrennu* (Banwo, ®unnsaaus), [lentu FOunop (Hyrpuums, Hunepnaunpr),
«bennmakr HU3KONAKTO3HBIW». [lpu Hammumu y pereid ¢ runorpodueid  MHPEKIMOHHBIX
OCJIOXKHEHUH, a Takke Ha (OoHE aHTHOAKTEPHAIBHOW Tepamuu M Ui MPOQUIAKTUKH OOJIBHBIM
PEKOMEHYeTCS HCIIONB30BaTh aJallTHPOBAHHBIE KHCIOMOJOYHBIE CMECH - TNPOOHOTUKH C
nobasineHneM OudumodakTepuii, KOTOpblE MOAABISIOT POCT TMATOr€HHOW KHIIEYHOH (IIOpBHIL.
[Ipumepom Ttakoit cmecu sBisiercs HAH xucnomonounsrit (Hectne, IBefimapust). K sxuaxim
aJaNTHPOBAHHBIM KUCIOMOJIOYHBIM CMECSIM OTHOCAT IPOHM3BOAMMEIE B cMecH Ary-1 m Ary-2,
«bemnmakr — Oudumo». berok u3 3TMX cMmeceill ycBamBaeTcsl Jydlle, MOCKONBbKY HAaXOIUTCS B
YACTHYHO PACLEIJICHHOM CcOCTOSHHU [6]. IIpy yImOpHBIX CpPBIIMBaHHAX, HEYCTOHYMBOM CTYJIe
MOKa3aHbl aHTHPEQIIIOKCHBIE CMECH C 3aryCTUTEISIMH, KOTOPBIE HOPMAJM3YIOT ABUTATENBHYIO
aktuBHOCTh JKKT. «bemmakr AP+», Hyrpunon anmtupedmiokc (Hyrpumms, Hwunepmanmsr),
Opucoom (Ppmzenenn Herorpummn, [ommanmns).AnanTannoHHBINA MEpUO 3aKaHUIMBACTCS IMPHU
JOCTI)KEHUN HEOOXOIMMOI'0 CYTOYHOTO 00BeMa MHIIM U pacdyeTe OEIKOB, XKHUPOB M YIJIEBOIOB HA
(axTugeckyro maccy tena [7]. [Ipu KynmupoBaHUN TUCHETICHYECKHUX MPOSBICHUN U CTaOMIIN3auU
BECOBOM KpHMBOW MEPEXOASAT K penapallMOHHOMY NEpUOAYy AWETOTepanuu. B penapanuoHblil
neprox OEMKM M YIIIEBOABI PACCUMTHIBAIOT HA MPUOIM3UTENBHO JODKEHCTBYIOLIYIO Maccy,
KOTOpast OTIpEeeIsieTCs TI0 CIEAYIOIEeH cxeMe: Ha epBoi Henene (akruyeckas macca +5% ot Hee,
Ha BTOpOH Hezmesne — K ¢axTnieckoi mMacce mpubdasisiercst 10%, Ha Tperbelt Henene — 15%, Ha
yerBepToii — 20%. B TedyeHme Bcero 3Toro mnepmona JKUPHI JODKHBI PACCUMTHIBATHCS Ha
(akTHYeCKyl0 Maccy Tena. B crmemyrommii mepHoOx YCHIEHHOTO WM ONTHMAJIBbHOTO MHTaHUS
peOeHOK TosyyaeT OEIKM M YIrIeBOABI HA JOJDKCHCTBYIOIIYIO Maccy, a >KUPHl — HA CPEIHIOI0
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Mexny (akTUdeckoi u JomKeHcTBYRomeH [8]. B 3ToT mepmom peOCHOK MOMKEH MONydaTh
MOJIOKEHHBIE [0 BO3pacTy NPUKOPMBI M TmmiieBble no0aBku. Ilpm rumorpodmm 111
MIPOJOJDKUTENFHOCTD  aJallTalliOHHOTO TIeprosia MOXeT Konebartbest or 7 1o 14 nHelt B
3aBHCHMOCTH OT HCIIOJNB3YIOIIMXCSl cMecell. B mepBBIii NeHb Ha3Hayaercs 2 HEoOXOIUMOTro
cyrouHoro obobrema iy (npumepHo 100 mi/kr). KommuectBo kopmitennit paBHo 10. CyTouHBIi
o0beM yBennunBaercs: Kaxapiil genp Ha 100 mi. Kaxmast pasoBas mo3a craHoBuTCst Oombmie Ha 50
MJI, IEPEXOsT Ha 8 — pa3oBoe KopmileHHe. PacueT OEKoB, KMPOB M YIIIEBOJOB MPOBOIUTCS Ha
(akTHUecKylo Maccy peOeHka. Eciam HecMOTpsi Ha Takylo pasrpy3Ky, COXPaHSIOTCS HPU3HAKH
HapylIeHUs MUIIEBOH TOJEPAaHTHOCTH (CpHITMBaHWE, PBOTA, CHIDKEHHE MacChl Teja), peOeHka
MIepeBOAT Ha TOJHOE MMapeHTepalbHOE NHTaHWe ¢ J00aBKaMU NapeHTEPaJbHBIX BUTAMUHOB:
BOJIOPACTBOPUMBIX — «CONIOBUT» M KHPOPACTBOPUMBIX — « BuTanmmnua». A iantaioHHbIH Tepruo
3aKaHYMBAETCS ITPH JTOCTIDKEHUH HEOOXOAMMOro CYTOYHOTO OObeMa MMM, a ONKH, >KUPBI H
YIJIEBOIBI PAcCUMTHIBAIOTCS Ha (PaKTHUECKYl0 Maccy peOeHka. PemapalvioHHBIH Tmepuoj
MpOBONTCS, Kak U npu runorpoduu 11 crenenu. Ha penapaipionnoM sTare y OONbHBIX C TSHKEIOH
runorpoduei u BoipaxkeHHBIMU M3MeHeHus MU JKKT wacto Bo3HuKaer auapeiiHblii cuaapom. OH,
KaK MPaBHJIO, CBSA3aH C JBYMs NMpHYMHaMU. [lepBas — HEJOCTATOK JIaKTa3bl KMIIEYHUKA: TIPU ATOM
TIOSIBJISIETCSL CTYJI C OOJIBIIMM KOJWYECTBOM CBOOOJHOM KUIKOCTH, NeHucTeiid, pH kama <5. B
TaKUX clIydasx peOeHKa MepeBosT Ha Oe3JIaKTO3HbIE CMECH Ha OCHOBE KOpoBbero monoka. HAH
6esnaxro3ubiii (Hectne, IlBeiinapus), Hyrpunak 6e3nakro3usiii (kommnanus Hytpurek, Poccus).
OCOOEHHOCTBIO 3TUX CMeceil SIBIIsSeTCs BKJIIOUEHHE B HUX COCTaB HYKJICOTHIOB, YTO MO3BOJSET
ObIcTpee BOCCTAaHOBHUTH IEJOCTHOCTh CIM3HCTOM OOOJIOUKM KHUILEYHHKA M, CIEIOBATEIbHO,
aKTUBHOCTH JIakTa3bl. He comeprkaT JIakTO3BI COEBBIE CMECH, HO PACTUTENbHBINA OEJIOK yCBaUBaeTCs
XYK€, YeM JKUBOTHBIH, M IMPEIINOYTEHUE JIOJDKHO OTAaBaThCs MOJIOYHBIM cMecsM. HasHaueHue
COEBBIX CMecel peKoMeHIoBaHO AeTsM mocie 3 MecsneB («bemmakt COS»). Bropas npuuuna
auaped — 1e(pUIUT aHKpeaTHYeCKOH JIMMa3bl, YTO NPUBOAMT K TUIOXOM MEPEeHOCHMOCTH KUpOB. B
KOIPOrpaMMe BBISBIACTCS OONBIIOE KOIMYECTBO HEWTpaJbHOro *kupa, pH kana noesimaercs 1o 8
n Belme. B 3TOM ciyuae Ha3HadalOTCd CMECH C M3MEHEHHBIM JKUPOBBIM KOMIIOHEHTOM,
paspaboraHHbie AJsi OOJNBHBIX MykoBUCLUm030M: «Aubgape» (Hectne, IllBeiinapus), XymaHa
(JIL+CTL) (Xymana, I'epmanmsa). B 3Tux cmecsx >Xup NpeACTaBICH CpenHEIeNnouYedHBIMU
TPUTIHLIEPUIaMH, BcachiBatoIUMucs Oe3 yuactus. JlanpHeimas Taktuka npu runorpoduu 11
Takas ke, Kak ¥ npu runorpoduu Il crenenn. Beenenue mpukopMa M NUIIEBBIX T00aBOK IPH
runotpodun uMmeer psn ocodeHHocTell. BakHO He 3amepKMBaTh MX CPOKH, a B psife CIydacB
HEKOTOpbIe MX BHABI 1aBaTh HECKOIBKO paHbIle. Tak, OBOIIHOE MIOpe U3 Oelo-3eNeHBIX OBOLICH
pexoMeHayercs gaBaTh ¢ 3,5 mec., msico — ¢ 5,5 mec. Pekomenmgyercst panHee ¢ 2-2,5 mec.
BBEJICHHE MSCHOIO OyJbOHA, KaK XOPOILIET0 COKOTOHHOTO CpelcTBa. B aToM cinydae OynboH naioT
mo 1-2 wgaitHol moxku 1-2 pasza B nmeHp n0 kopmieHus. Kama (pucoBasi, TpedHeBasi, OBCSHasI)
BBOJUTCSI B OOBIYHBIE CpOKH (5-5,5 Mec). MaHHas Kala COIEPHUT OOJBIIOE KOIUYECTBO TIIFOTEHA
1 IJIOXO yCBaMBaETCs AETHMH IIEPBOTO rofa ku3HU. LlenbHoe MOIOKO 1 Ke(Hp B HACTOSIIIIEE BPEMSI
HE peKOMeHIyeTcs JeTsM 10 | roga. BMecTo HUX MCIONB3YIOTCS MOCIEAYIOIINE CMECH JUIsl JeTei
¢ 6 Mec, KOTOpBIE II0 COCTaBY HAaXOAATCA MEXIY TPYAHBIM M KOPOBBMM MOJOKOM. YUHTBIBas
HeoCcTaTouHOCTh (epmentatuBHOM akTuBHOCTH JKKT, mwuineBsie H00aBKU TakKe MMEIOT CBOU
0COOCHHOCTH — TakK, SN0 Jydlle AaBaTh HE KypHHOE, a MEPEIeNIHOE, caxapa BOCIIOIHAIOTCS 3a
cueT (PYKTO3BI, )XKUP — 3@ CYET OJHMBKOBOI'O M BBICOKOKa4ECTBEHHOTO CIMBOYHOTO Macia.
dapmakorepanys TUIOTPOGHH BKITIOYAET CICAYIOIINE HAPaBICHNUS:

1) BuramuHOTepamus u GepMeHTOTEpaTTHsL.

a) Butamun C 50-100 mr 1-2 p/cyrkn, 3-4 Henenu (B ga3y ajanTanuu U permaparyu mpu BCeX
CTeTIeHIX THITOTPO(hUN).

0) Buramun E BHYTpE 5 MI/Kr/CyT B 2 mprieMa BO BTOpPOl ONOBUHE AHA, 3-4 Henenu (B Qa3sl
penapanyy 1 yCHJICHHOTO TIUTaHus).

B) Buramun A BHyTps 1000-5000 ME/cyT B 2 mpuema BO BTOPO MOIOBUHE 1HS, 3-4 Hexenu (B
(ha3sl penapanuy ¥ YCHICHHOTO IIUTaHNUS).

r) Buramun B6 Bayrps 10 MI' 1 p/cyr, 3-4 memenu (B ¢a3sl pemapaiyii M yCHICHHOTO
MTUTAHUA).
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n) Kamemms mantorenar BHyTtps 0,05-0,1 T 2 p/ cyr, 3-4 Hemenm (B (a3el penapanuul u
YCHJIEHHOT'O TTUTaHHUsA).

2) depMeHTOTEpaNHS IPOBOIUTCS TAHKPEATHHOM BHYTPH 13 pacdera 1000E/] numa3sl/Kr/cyT B
3 mpuema Bo BpeMs efibl, 2-3 Kypca 1o 2 HeZeH ¢ 2-X HeAeTbHBIM NepephIiBoM (B (ha3bl penapanuu
W ycwieHHoro mutanus). Haumbomee onTuManpHO TpUMEHEHHE MHKpochepudeckux ¢Gopm
MIaHKpEeaTHHa.

3) [IpuMeHEeHUE TCKapCTBEHHBIX CPEJICTB, 00JIaIAIONINX aHAOOIUIECKUM IPPEKTOM.

[Ipn HU3KOW TOJEPAHTHOCTH K NHIIE B (a3y ajanTaliH, OTCYTCTBHE NMPUOAaBKU Macchl Tena
MOKA3aHO Ha3HAUEHHE KOHILEHTPUPOBAHHBIX PAaCTBOPOB TIIIOKO3BI B COUETAHHH C MHCYJIMHOM W3
pacuera 1 EJI ma 5 T nekcrpossl). B ¢a3y ycwieHHOro mNUTaHUS MOKa3aHO Ha3HaYCHUE
JIEKApCTBEHHBIX CPEACTB ¢ aHabommyeckuM 3(p¢eKToM: puOOKCHHa (MHO3MHA) BHYTPH IO €I
10mr/kr/cyr B 2 mpuema BO BTOpOH TIOJOBMHE IHS B TedeHWe 3-5 Hexmenb. HasHauenume
JIEKapCTBEHHBIX CPEICTB, o0Jaiarommx CTPECCIUMUTHP YIOLLIUM JeicTBUEM [1].
CrpeccnmuMUTUpYIOLIIMM ~ JIGHCTBHEM  00JagaroT Takke BUTaMMH A W BHTamMMH E.
CumnTomMaTnieckas Tepanus BKIIOYaeT JIeKapCTBEHHbBIE CPEACTBA, HOPMAIU3YIOIINE MUKPO(IIOpY
KHUIIIEYHUKA, HOOTPOITHBIE ITPENapaThl, penapaThl JKeJesa.
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Tybepxynez onaceH, eciu He HAYaAMb GO8PeMs OUACHOCMUPOBAMb U NPAGUILHO NOO00Opamy
neuenue. Tpemv Hacenenuss 3emMHO20 wiapa UHQGUYUPOBAHA MuKobakmepusmu mybepKyiesd.
Tybepxynes sensiemcss OOHOU U3 2NAGHBIX MEOUYUHCKUX U COYUAIbHBIX NpobieM 60 6cem Mupe.
Edicecoono evisignsiemcss 6onee 8,8 man Hoswix cayuaes 3abonesanus mybepkynezom. Cpedu
3abonesuiux75% - auya 6 gospacme 16 — 50 nem. Ilo oyenkam sxcnepmog BO3, ¢ 2012 2. ¢ mupe
ovL10 3apecucmpuposano 8,7 MIH HOGuIX cayuaes 3abonesanus u 1,4 man cmepmetl om
mybepKynesa.

Knrwouesvle cnosa: mybepkynes, dnudemMuono2us, KiUHUKA, XUMUOmepanus, OUASHOCMUKA,
penmeen, Mycobacterium tuberculosi.

MASS FLUOROGRAPHIC EXAMINATION OF THE POPULATION OF
THE KHOREZM REGION IN ORDER TO DETECT PULMONARY
TUBERCULOSIS
Askarova R.1.
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Abstract: in Uzbekistan, the earlier detection of tuberculosis and the possibilities that medicine has
today contributes to the recovery of more than 70% of all patients who applied. Diagnosis of
pulmonary tuberculosis requires more and more opportunities to conduct a full study. In this
article, the reduction of some of the issues of tuberculosis is the leading cause of death among
young women of childbearing age and young people at the most productive age. It is encouraging
that the state turned its face to the problem of tuberculosis and allocated considerable funds to
fight it, the organization of accelerated diagnostic methods fluorography.

Key words: tuberculosis, pulmonary tuberculosis problem, diagnosis, methods, fluorography
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AKTyaJlbHOCTB: TyOepkyn€3 — coluajibHOe 3a0oiieBaHHe OOJNE3Hb. JTO EIWHCTBEHHOE
XpOHHUYECKOe 3a00IeBaHUe, OT KOTOPOTO MOTHOAIOT JIIOIU B IIBETYIIEM 3pesioM Bodpacte. CKONBKO
nereit ocratorcst cuporamu? TyOepkysne3 sIBISeTCS BeAyIEH MPUIMHOM CMEPTH CPEeld MOJOIBIX
KEHIIUH B JIETOPOJHOM BO3pacTe U MOJOJBIX JIIOJEH B HanOoJee MPOU3BOIUTENBHOM IBETYILEM
Bo3pacte [1]. B VY30ekucrane BBIOENEHBI HEMAalble CpelcTBAa Ha OOpbOy ¢ HHM, OpPraHH3AIIUIO
yckopeHHbIX MeTozioB auarHoctuku Expert MTB/RIF. Exeronso B Mupe peructpupyercs Oonee
MIOTYMUIUTHOHA CIy4aeB 3a0oineBaHus TyOepkymesoMm [2]. Bc€ paBHO TyOepkyie3 mpomomKaeT
octaBaThCsl «youitmerr Ne 1» cpemm Bcex mMH(peKIMOHHBIX 3aboneBanmnii. Ha coBpeMeHHOM 3Tare
TyOepKylle3 OCTaeTcsi Cepbe3HOM MEIHIIMHCKON W COIMaJbHOM MpOoOJIeMOil B MHUpE, B CBS3U C
pasTUYHBIMHU (paKTOpaMU, BIUSIOIIMMH Ha pa3BUTHE 3Toi Oone3nu [3]. B pecmybmnmke, HECMOTps
Ha KOMIUIEKC IIPOBOAMMBIX IIMPOKOMACIITAOHBIX IPOTHBOTYOEPKYIE3HBIX MEPONPHUITHI
SMHUIEMHUOIOTHIECKAs CUTYalus 10 TyOepKyie3y ocTaercs HampspkeHHo# [4]. IIpoGmemsr 60pbObI
¢ TyOepKyae30M, MpEeXIe BCEro, 3aKIOYAIOTCd B PaHHEH AMAarHOCTHKE 3TOro 3aboieBaHmUs,
CBOEBPEMEHHO HAYATOM JICYCHUH M TIPOBEJCHNH KOMIUIEKCA MPOPHIAKTHUECKIX MEPOIPUSITHH B
ouare TyOepkyine3Hoi wuHOpekmuu [5]. B XopesMckoMm 001acTHOM MPOTHBOTYOEPKYIE3HOM
JMCTIaHCepE COBMECTHO C DPAa0OTHMKaMM J1a0OpaTOpHH TIPOBEICH aHAN3 AWarHOCTHYECKOH
LIEHHOCTH. Martepuan Uil HCCIEAOBaHMS MONYYeH OT OONBHBIX, COCTOSIIMX Ha y4eTe B
MIPOTHBOTYOEPKYIE3HOM AHCIIaHcepe Xope3McKol obmactu r. Yprenua [6]. B pabore mapaniensHO
¢ MeToaMu (rooporpaduio UCIOIb30BANIN Ta00PATOPHYIO JUATHOCTHKY.
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Heanr ucciaenoBanns: ananu3 3(Q(EKTHBHOCTH €XETOAHBIX IMPOBEPOUYHBIX OCMOTPOB BCETO
HaceneHus crapuie 15 ner urooporpaduueckuM METOZOM C TIEPCOHAIBHBIM YYETOM.

Marepuansl ¥ MeETOIBl HccienoBaHus. Ha oOCHOBe KOMIBIOTEpHOH 0a3bl JAHHBIX JIHI,
npomeqmuux (irooporpaduro, OCYIIECTBICHB! IIEPCOHANBHBIN YI€T U MOHUTOPHHT 0OCIIEIOBAHUS
HaceneHus. l3ydeHa HoO30MOrMuYecKas CTPYKTypa TATOJIOTHHM OPraHOB TPYIHOW KIIETKH,
BBISIBJICHHAs TIPH IIPOBEPOYHBIX (urrooporpaduueckux ocMoTpax. PaccumraHo mpemonaraemoe
YHCIIO HE BBISABICHHBIX OOJNBHBIX aKTHBHBIM TyOepKyine3oMm mpu orcyrctBuu 100%-HOro oxsata
HaceJIeHHs IPOBEPOYHBIMHU (QIIIOOpOrpaduuecKiMu 00CIeIOBAaHUSIMH, KOTOPOE PACCUUTAHO Ha
OCHOBaHHMHM O(QHIMAIBHBIX CTATUCTUYECKUX JTaHHBIX O YMCIIEHHOCTH HacelneHus 15 jer u crapiue,
HE OXBAYEHHOI'0 IIPOBEPOYHBIMA

¢drooporpaduaeckumu ocMoTpamu, U koddduinenra BeBisseMbiii Ha 1000 OCMOTpPEHHBIX.
W3ydena 1uHaMUKa MPEAINIOIAaraéMoro 4YHCiIa HE BBISBICHHBIX CIIydaeB 3a00JIeBaHUs
TyOepKkyne3oM. [IpoBelneH CpaBHUTENBHBI aHANW3 TMOJTYYEHHBIX MJaHHBIX C IIOKa3aTelsIMH.
CorocTaBneHsl MMOKa3aTenu 3a00JIeBAEMOCTH TyOEepKyJe30M C YpPOBHEM OXBaTa HaceleHHs
MIPOBEPOUHBIME  (urtooporpaduueckuMu  ocMotpamu. CraTHCTHYecKyl0o 00pabOTKy Marepuaia
MIPOBO/IMJIM C TIPUMEHEHHEM CTaHJAPTHBIX METO/IOB CTATUCTHUKU C HCIOJIB30BAHHUEM KPHUTEPUS
Croronenta-Gumepa [7, 8]. Cuurtanu pesynbratel mpu p <0,05. M3ydena Ho3o0i0rHUecKas
CTPYKTypa TAaTOJOTMH OpraHOB TPYJHOH KIETKH, BBl SIBJIEHHOW TIpU TMPOBEPOYHBIX
¢dmooporpaduueckux ocmorpax B 2021 romy. PaccunmranHoe mpenmonaraeMoe YHCIO HE
BBISIBJICHHBIX OOJIBHBIX TyOEpKYJIE30M MPEJICTaBIIsIET COOOM CKPBITHIH «pe3epByap» TyOepKyIe3HOM
unpexyu. [IpoBeneH aHaM3 HO30JIOTHYECKON CTPYKTYPbI MATOJIOIUU OPTaHOB IPYTHON KIETKH.
[Toka3zaHo, 4yTo OONBbHBIE TyOEpPKYIE30M OpraHoB JbixaHus coctaBuwian 10,9% ot oOcinenqoBaHHBIX B
2021 rr., ¢ HecnenMpUISCKUMHU 3a00IEBAHUAMHU JIETKHX - 36,2%, OHKOJIOTMYECKUMH TPOLIECCAMH -
7,0% wu mnpoued mnaronorueit - 49,0%. B pesymprare  exerogHeix (¢urooporpadguyeckux
obcnenoBanuii B Xope3Mckor 06macti.2021 r. 3HAYMTENFHO YMEHBIIHIICS CKPBITBIN «pe3epByap»
TyOepKyJIe3HOH MH(EKIMH, YTO CIIOCOOCTBOBAJIO €XKETOJHOMY CHIDKCHHMIO YHCIIa BbI SIBICHHBIX
00JIBbHBIX. YPOBEHb PETHCTPUPYEMOIt 3a00J1€BAEMOCTH M CTPYKTYPBI BBIBICHHOTO TyOepKyJe3a B
3HAYUTENIBHON Mepe 3aBHCHT OT OpTaHW3allMK BBIABICHHS TyOepKyne3a B TOM WJIM HHOM PEruoHe
[2]. Cpenn Bcex BIiepBbIC BBIABICHHBIX OONBHBIX, B3ATHIX Ha Y4eT B IMPOTHBOTYOEpPKYJE3HBIC
yUpeXIeHUs, TyOepKyse3 JIeTKHX cocTaBiseT B 78,6%. OCHOBHBIM METOZOM BBISBJICHHUS 3TOM
HanboJIee SMUIEMHYECKH ONAaCHOH JIOKAIM3alUK TyOepKylie3a sIBISIeTCs] pEHTTCHOIOTHYECKIH, YTO
NPUBENIO K CHIDKEHHIO OJNU OONBHBIX TYOepKyJe30M, BBISBICHHBIX IIPH MPOBEPOYHBIX OCMOTpaX,
1o 45-58% 2020 rr. [6]. ®mooporpaduyeckoe obOciaenoBaHUE OPHUIMAIBHO CTAajJ0 MacCOBBIM
o0ciemoBaHHeM HAceJeHWs, B Hallled CTpaHe OTMEYaloCh 3HAYMTEIbHOE YIydIIEHHE BCEX
mokazateneid mo TyOepkyinesy. Omnako HawaBmmecs B 2002 romy cormmaibHO-3KOHOMUYECKHE
npeoOpa3oBaHKs NPHUBEIH K CHIKEHUIO 3((EKTUBHOCTH MEPOIPHATHH MO OXpaHe 3I0pOBbS
paboraromeli yacTu olliecTBa U pocTy 3abojeBaeMOCTH TyOepkynae3oM B crpaHe K 1994 r. Ha
41,2%, npu sToM 3abonmeBaemocTh AeTed ysenmumnacek Ha 44,0% [5]. Cokpamierne oObemo-
npoBepovHOi (irooporpaduu Gomee yeM NPHUBEIO K TOMY, 4TO B psie Tepputopuil 10 80%
OOJIBHBIX BBISBILUIH C IECTPYKTHBHBIM SIUAEMHYECKH ONIACHBIM TyOepKyie3oM, B 2 paza BO3pOCIIO
4yica0 OONBHBIX, YMEPIIAX OT TyOepKyie3a B MepBblid ron HaOmomenus [7].0xBaT HaceneHUs
MIPOBEPOUHBIM (hiIrooporpaduueckuM o0CIIeIOBAHHEM HECKOIBKO yBenuumics u goctur B 2014 r.
61,9%, a momnst BrepBbIC BBIIBICHHBIX OONBHBIXTYOEpPKYI€30M, BBIBICHHBIX HMPH NMPOBEPOTHBIX
ocMoTpax, cocraBmia 59,1%. B HacTosimee Bpemst B cOOTBETCTBHH ¢ IlocTaHOBIEHHEM HaceleHHe
JOJDKHO OOCIIeTOBATHCS C IOMOIIBI0 TPOBEpOUHOM (urooporpaduu 1 pa3 B 2 roma, a TpYIIBI
pucka - 1-2 pa3a B ro B 3aBHCHMOCTH OT KaTeTrOpHH IpymIsl. OJHAKO OMyOINKOBAHO JOCTAaTOYHO
JIaHHBIX,  CBHJCTCNIBCTBYIOIIMX O  HEOOXOAMMOCTH U S(PQPEKTHBHOCTH  SKETOAHBIX
(rooporpaduuecKkix OCMOTPOB BCEro HaceleHWs Ha TyOepkyine3 [l, 2]. YcraHOBieHO, 4YTO
aKTUBHOE BBISABJICHHE OOJBHBIX CIIOCOOCTBYET CBOCBPEMEHHOMY OOHAPYKEHHIO OrpaHMYCHHBIX
¢dopMm TyOepKyie3a JeTKHX W CHIDKCHHIO TOKa3aTels JIeTalbHOCTH OT TyOepkynesa [4, 5]. C
JPYrofl CTOPOHBI, PSAJ OPTaHU3ATOPOB 3IPABOOXPAHEHHS OTMEYAIOT IOPOTOBU3HY EXKETOIHOTO
CKPMHMHTA HaCEJIEHHS U IpeIaraoT MPOBOIUTE €KeroaHbIe (irooporpadudeckne 00cae10BaHus
TOJBKO JIMIaM W3 rpymnn pucka [7, 8]. MayT auckyccun o MpenMyInecTBax pa3iW4HbBIX METO/IOB
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BEISBJICHUS (ITO0 OOpAIICHUIO, 1O OAaKTEPHOCKONHUM MOKPOTHI W T.NI.). B TO ke Bpems psn
HCCIICIOBATENICH TMPUBOAAT JOKA3aTelIbHBIC ITAHHBIE O HETaTUBHBIX IOCIEICTBUSAX OTKa3a OT
METOJMKH pPAaHHETO aKTHWBHOTO BEISBJICHUS OONBHBIX TyOepkyne3oMm. Jloka3aHO, YTO MPUMEPHO
60% OONBHBIX TYOEPKYJIC30M OCTAUCh OBl HEW3BECTHBHIMH JICUCOHBIM YUPSKICHHIM O3
mpoBeneHus  (prooporpadUIecKUX OCMOTPOB, TaK KaK y HHX OTCYTCTBOBAlM  IPU3HAKHU
TyOepKyle3a WIH TpH HAJUYUH CUMIITOMOB 3a00JICBaHUS OHH HE O0OpaIlaiuCch 32 METUIIMHCKOH
moMontsio [3]. Cpenu JuIl, B3ATHIX HA YYET MPH MPOBEPOIHBIX OCMOTPAX, YACTOTA KIMHUYIECKOTO
m3neueHus Tyoepkynesa (74,0%) Ha 25,4% Oomble, yeM cpeid OONBHBIX, BBIABICHHBIX IMPH
obpamennn k Bpady (59,0%) [3]. VcraHOBIEHO, YTO CBOCBPEMCHHOC BBIABJICHHEC OONBHBIX C
OTPaHUYCHHBIMHU TPOILECCAMH TYOCpKyJe3a NpPH TMPOBEICHUU IPOBEPOUYHBIX OOCICIOBAHUN C
MIPUMEHCHHUEM METOJIOB JIY4EBOW JMATHOCTHKH CIIOCOOCTBYET CHM)KCHHIO CMEPTHOCTH OT JaHHOM
uadpekyn [6]. Cpenu HaceleHUs MPOBOIATCS EKErOIHBIC IPOBEPOUHEIC (IIFOOpOrpaduecKue
OCMOTPBI HACEJICHUS C MEPCOHATBHBIM YU€TOM U MOHHUTOPHHTOM.

BeiBogpl. B Xopesmckoil  00macTd  ©KErOJHbIC — 00s3aTElbHBIC  MIPOBEPOUHBIC
¢rooporpaduueckre 0CMOTPBI BCET'0 HACENIEHHUS cTapiie 15 jeT, BKIto4as rpynibl COUaIbHOTO U
MEIMIIMHCKOTO  PUCKA,  SIBIIAIOTCS  MPOYHOH  OCHOBOW  TOBBIMICHUS  3(PPEKTHBHOCTH
MIPOTUBOTYOEPKYIIE3HBIX MEPONPHSATHIA, COKpPAIIEHUs] HEN3BECTHOTO «pe3epByapay TyOepKyIe3HOH
nHdexuun U cHikeHus Oornesnu. ExxeromHoe durooporpaduueckoe oOcienoBaHne HaceleHUs
NO3BOJISIET BBUBIISITH HE TOJNBKO TyOEpKyse3, HO M psiji APYruxX 3a0ojieBaHUil OPraHOB IPyIHOMN
KJIETKH, B TOM YHCJI€ OHKOJIOIHUECKYIO TATOIOTHIO.
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Annomayusn: Ypeenuckom unuanre Tawxkenmckou mMeOuUyuHCKoU akaoemuu cpeou CmyoOeHmos
npoeeder anaiu3 OaHHLIX,ONPeOeisIowUe UX NPUBEPIHCEHHOCMb K cnopmy. Ommeuenvl 0CHO8HbIE
HAnpaeieHuss U UHCMPYMEeHmMbl, UCHOIb3YeMble 8 COBDEMEHHOU CUCmeMe 8blcUule20 00PA308aHUs, U
omMmeueHo 6HeOpeHue UHHOBAUUOHHLIX MEXHONO2UL 68 Nedd2o2u4ecKyio Npakmuxy. B maxux
VCIOBUAX HOBblE (POPMbL U MemoObl (DUUHECKOU — AKMUBHOCMU — HA YPOKAX (PUBUYECKO20
BOCHUMAHUSL CIMYOEHMO8 8Y308 MO2YM CHOCOOCMBOAMb (HOPMUPOBAHUIO 300P08020 00pA3a
HCUBHU.

Kniouesvie cnosa: mybeprynes, 6onesnv, 300pogve, onpoc, Moi00ediCh, 300p0Gulli 00paA3 HCU3HU,
UHHOBAYUOHHbBLE 0300POGUMEbHbIC MEXHONOUU, (PUUUECKAs KYyIbMmYpa.
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Abstract: The Urgench branch of the Tashkent Medical Academy among students analyzed the data
that determine their commitment to sports. The main directions and tools used in the modern
system of higher education are noted, and the introduction of innovative technologies into
pedagogical practice is noted. Under such conditions, new forms and methods of physical activity
at the lessons of physical education of university students can contribute to the formation of a
healthy lifestyle.
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CropT sIBIIsiETCS] HEOTHEMIIEMOM COCTABJISIIOLIEH 3/10pOBOTO 00pa3a KM3HM M OKA3bIBAET MPSMOE
U OIOCPENOBAaHHOE BO3JCHCTBHE HAa KAdyeCTBO JKM3HM HAceNeHHSI. ABTOPHI B paMKax
COIIOJIOTMYECKOTO ONPOCa PACCMATPUBAIOT OCOOCHHOCTH IIPEACTABICHWI W MOTHBAIMOHHBIX
YCTQHOBOK CTYASHTOB MEIUIMHCKHX BY30B, ONPENCISIONINE HMX IPUBEP)KEHHOCTh CIIOPTY, H
BBIJIETISIIOT psit (PaKTOPOB, BAMSIOMIMX Ha BOBJICYCHHOCTh PECIIOHICHTOB B CIIOPTHBHYIO KH3HD HA
JTare MOMy4YeHHUs Bbiciiero odOpa3zoBaHus. COracHO pe3ynabTaTaM OIPOca PECIOHCHTHI ITOCIE
MIOCTYTIJICHNS] B MEANLIMHCKHUN BY3 U3MEHSIIM CTPYKTYPY CBOEH CIOPTUBHOM AaKTHBHOCTH B CTOPOHY
YMEHBIIEHHUS, YTO CBA3aHO, MPEX/IE BCEro, C BBICOKMM YPOBHEM Y4e€OHOW HArpy3ku, HEXBATKOH
(MHAHCOB M CHIDKEHHEM MOTHBAILMM K 3aHATHAM crioproM. HaOmiomanock mpoTruBopedwe: Npu
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HaJIMYUH Y CTYJCHTOB-MEIUKOB 3HAHWH O POJIM CHOpTa B COXPAaHEHUH 370POBbS, (PHMKCHPOBAJICS
HU3KUH YpOBEHb MX JINYHOW BOBJICYEHHOCTH B CIIOPT. DKOHOMHSI BPEMEHHU 3a CUET COKpAIIEHHUS
pECHOHIEHTaMH 3aHATHH CIIOPTOM WJIM OTKa3a OT HUX M C(OPMHUPOBAHHBIA B U3y4aeMOil IpyIine
MIPUOPUTET BEKTOpa YCWIMH Ha MONydeHHEe MPpOoeCcCHOHABHBIX 3HAHUH, YMEHUI W HAaBBIKOB JUIS
OKa3aHUsl BBICOKOKBANM(HUIMPOBAHHON IOMOIIM HACEJIEHWI0 JaXe C Yy4YeTOM pHCKOB
COOCTBEHHOMY 3[I0pOBBIO, Ha B3IVISI aBTOPOB, KOCBEHHO IIOJTBEP)KAAET COXpaHEHHE
IBTPYHUCTUUECKON COCTaBJISIONIEH MEIUIMHCKON AEATETbHOCTH M TOTOBHOCTH OOyYarouIuxcs
MEIMIMHCKUX BY30B K OCOOBIM TpeOOBaHMSIM M pHUCKaM BbIOpaHHOW mpodeccur. Texymuit
HaIpsDKEHHBIH, IPOABUHYTHIN IEPUOJ COIMAIbHO-0KOHOMHYECKOT0, TOJIMTHYECKOr0, peOpMBI B
JYXOBHOW M KYIbTYpHOW cdepax m TpeOyeT KapAWHAILHOTO MEPECMOTPa M Pa3BHTHS CHCTEMBI
obyuenue. [losTomy cucrema oOpa3oBaHWSI HAXOIUTCS HA YPOBHE COBPEMEHHBIX TpeOOBaHUH U
B3pOCIICHE Yepe3 pa3BUTHE HA OCHOBE ITOJYYEHHOTO OIBITa MOKOJEHHE, KOTOPOE aKTHBHO
BOBJICUEHO B JKM3Hb OOIIECTBA, 3pelOe BO BCEX OTHOMICHUSX M BOCIIUTATH BBICOKOJYXOBHBIX,
COBEPIICHHBIX JIIOJIel HAIero roCy/apCTBa SIBISIETCS OJHUM M3 IPUOPHUTETOB. | ocynapcTBeHHas
MIOJIUTHKA B 001acTH (PU3NUECKOi KyNbTYphl M CHOpTa B Halled CTpaHe HE CEKPET, YTO YPOBEHb
noassiics. [lepsolit Hamedt pecriyonuku. Ilo cnoBam nepBoro [Ipesunenta, «Huuero He cMoxeT
TIPE/ICTABUTh CTPAHy MHUPY TaK OBICTPO, Kak cropT. [IToMUMO TOCTHXKEHUS BHICOKHX PE3yNbTaTOB,
€CTh MpoOJIEeMBbl KOTOPBIH MBI BCTpeTHMCcs. «JItoJM B mepByro ouepenpb 3a00TiATCs 00 MHTepecax
Hapozaa. O0maTkCs ¢ JIOJIbMH, UX 3a00TaMH, MEUYTAaMH HYXXHO XOpOIIO 3HATh CBOM HaMEpeHHs,
JKM3HEHHBbIE MPOOJIEMBbl U MOTPEOHOCTH. MBI CIEAyIOIUe Mbl 3a0bUTH OOIIATHCS C JIIOJbMH B TO
BpeMsi. B HUX TroBOpM OTKPOBEHHO M HCKpPEHHeE, Ciyllail Hanry Ooib B Hamed pabore, K
COXKaJeHHIO, ONYyCTWJIach Ha TIOCJEJHee MeCTo. Bo-NepBbIX, OHHM pa3Hble CHATHE
OIOpOKpaTHYEeCKHX OapbepoB Ha MecTax ObUIO HapylIeHHEM 3aKOHa OTMEHSs MHOTHE
BCIOMCTBCHHBIC HWHCTPYKI[MH, CTaBKa 6])1.]'[3 ONTUMAaNbHON BblJa4ya 63HKOBCKI/IX KpE€aAUTOB,
HE3aKOHHBIE IPOBEPKH MNPEANPUATHHA O JIMKBHAALUM, O JEATEIBHOCTH IPABOOXPAHUTENBHBIX
OpraHoB IpPHBJIEKATENFHO ‘‘cka3an u30OpanHblii [Ipesument Y3oekucrana. [I.M. Mup3suéen”.
310poBOE MOJIOAOE IOKOJICHNUE CETOAHSIIHEro AHA B COOTBETCTBHM C TPEOOBAHMAMH BPEMEHH.
Ponme cmopra B ¢QopmupoBaHmm 310pOBBI BO3pPACT YUYHMTBHIBas €ro IICHXOJOTHIO MPH
(OpMHUPOBaHUM MOKOJICHHS JIFOOOH Mpolecc, B TOM YHCIE YPOKH (QU3KYIbTYphl TaKKe BaKEH B
nporecce. MHOrue crnenuanucTsl B 0071aCTH (PU3MYECKOr0 BOCIUTAHUS - YUHMTENs, HEPBO3HOCTD
CIIOPTCMEHOB CPeIH MICUXO0JI0roB, (GU3NOI0roB U Bpaueil. Cucrema OyneT CUIIBHOW, B TOM YHCIIE HX
MEHTJIbHBIE XapPAKTEPUCTUKU TEMIIEPAMEHT HEOOXOIMMOE YCIOBHE BBICOKMX CIIOPTHBHBIX
pe3yNbTaTOB HIEd, YTO BEpIIMHA KOHKypca MNpU HU3YyYEHUH BIUSHUASA Ha pPE3yIbTaTHBHOCTH
CIOPTCMEHOB KaTeropuH JHIa, KOTOpBIE C1a0bl B MPOLIECCE, UMEIOT IIOXUE PE3YIIbTAThl B BAXKHBIX
copeBHOBaHMAX [l]. OmpenenéH oTAenbHbIE AacleKThl HEPBHOW JESITEIHHOCTH YENOBEKa
COCTaBJIIOT BECH CIIOPT HWIPAET BAaXHYIO pOJb B €€ NEITEIbHOCTU. Upe3BBIYAMHO CHIIBHBIE
(axTophl, BIMAIONIME HAa OPraHM3M CIIOPTCMEHA UIUTENbHBIE ITOCIE MAaKCHMAIBHBIX Harpy30K
PUTMHYHOE HCIIOJHEHHE B BBICOKOM TeMIle 3((EeKT OT yHpakHEHHI YMEHBIIAETCs B pe3ybTaTe
CHJIBHOTO TOPMOXXEHHUSI MIET MMEHHO B 3TOT INEPUOJ HEOOXOOWMO CHHM3WTh HArpy3Ku, MHaue
BBICOKHE MPOMCXOINT B3PBIB HEPBHOW akTWBHOCTHU [2, 3]. B mccnemyemoii rpymme npeoOnaganu
xKeHImuHbl (68,0%), YTO COOTBETCTBOBAJO CTPYKTYypE TeHEpanbHOH COBOKymHOCTH. CpemHuit
BO3pacT y4acTHHKOB coctaBun 20,9 ner, mmamazoH ot 18 mo 28 mer. Bonee mnomoBUHBI
pecnionneHToB (59,5%) oOydannuce Ha OromxkerHol (opme oOyuenus, eme 40,5% ydacTHHKOB
HCCIEeIOBaHU — Ha JOTOBOPHOM OCHOBE. VIMennm AWIUIOM O paHee MOIYyYCHHOM CpenHEeM
crenrasbHOM (METUIIMHCKOM) oOpaszoBanmu 11,3% pecroHmeHTOB. BONBIIMHCTBO PEeCIIOHACHTOB
(70,6%) He cocTosim B Opake HE MPOXKUBAJIM COBMECTHO ¢ mapTHepoM. Eme 26,7% onpomeHHbIX
COCTOSUTH B ceMeiHbIX oTHomeHusx (7,1% umenn cynpyra wim cynpyry, 19,6% — nocrosHHOTO
naptHepa). He orBeTmim Ha naHHBIA Bonpoc 2,7% cTyaeHToB-MeaukoB. JInmb 3,3% ydacTHHUKOB
WCCIIEOBAHMS COOOIIMIN, YTO Y HUX ecTh neTH. CormacHo orBetaM 42,5% pecroHIEHTOB OHHU
XKWIM B COaJaHCHPOBAHHOM pEXUME IOXOIOB M PAacXOloB, OAHAKO, C HEOOXOANMOCTHIO
9KOHOMUTH, B TO BpeMs KakK TPeTh ONpomeHHbIX (33,2%) 3asBuiy, 94T0 y HUX AOCTATOYHO JICHET,
9TOOBI JKUTh KOM(OPTHO W obOecreunBaTh TeKymmue morpedHocTH, a 15,0% oTMeTwnm, 4To uX
MaTepHAIbHOE TOJIOKEHHE IO3BOJISIET MM «OKHTh Xopomio». Mexay TeMm, 6,8% pecroH/IeHTOB
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OKa3aJIMCh 33 YepTOil OEJHOCTH MO (MHAHCOBOMY COCTOSHHIO M BBIHY)KAEHBI OBUIM 3KOHOMHTBD,
MpeXJe BCEro, Ha NPOAYKTaX NHTAaHWS. 3aTpyIHWINCH C OTBETOM 2,5% CTyZEHTOB-MEIHNKOB.
JUTUTeNnbHBIN CXO0/I CHOPTCMEHa BO3MOXKHOE OCHOBHBIE THIIONIOTMYECKHE OCOOCHHOCTH HEpPBHOM
CHCTEMBI YeJIOBEKAa: CHJIa-CllaboCTh - 3TO COCTOSIHHE, KOTOPOE BIMSET Ha HEPBHYIO CHUCTEMY
YeJOBeKa YPOBEHb BBIHOCIMBOCTH C Y4YETOM pa3Mepa. MOOHMIBHOCTB, BSUIOCTh-pa3ipaKHTeh
HEpBHOH CHCTEMBI 4YeIOBeKa OTHOCHUTENbHAsi CKOPOCTh BO3JCHCTBUS;, MEIUTEIBHOCTD,
BO30YX/IeHHE Ha CBOIMCTBA OBICTPOTEYHOTO HEPBHOT'O IPOLIECCA, PACKPBITHE B3aUMOCBSI3H MEXKIY
TOPMO3HBIMH ¥ JABIKYyIMME criaamu [4]. Takum oOpa3oM, pa3imyas OCOOCHHOCTH HEPBHOU
CHUCTEMBI TO €CTh XapaKTepPUCTHKa IMHAMHMKHA HEPBHOTO IpOIecca 4YeJIOBEKa O3TO OCHOBBI
¢usnonornyeckoro TtemrepamenTa. [lo nmaHHBIM BcemMupHOH oOpraHuzanyy 3ApaBOOXPaHEHUs
¢usnueckass aKTHBHOCTb SIBIsIETCS (PAaKTOPOM 3II0POBOTO pOCTa W Pa3BUTHS  MOJIOJEKH,
croco0cTByeT Npo(UIAKTHKE CEPIEIHO-COCYAUCTHIX, OOMEHHBIX U OHKOJIOTMYECKUX 3a00JIeBaHNUH,
a TaKkXKe yJIydllaeT KOTHUTUBHbBIE HABBIKK U CIIOCOOHOCTH K 00y4YeHUIO [S] aKTUBHOCTH HMHIWBHIIA,
ero npuoOmeHHOCcTh. COBpEeMEHHbIE HCCIIEOBaHUS IIOKA3bIBAIOT, YTO OJHOW W3 KIFOUEBBIX
COCTABJSIFOIMX ~ 37I0POBbSl  SIBJISIETCS  YPOBEHb  (DM3MYECKOH AaKTUBHOCTH HMHIWBHAA, €ro
MIPUOOIIEHHOCTh K cropTy [6]. OZHOBPEMEHHO C STHM OTMEYaeTcs, 4To (pU3MYECcKasi aKTHBHOCTb
YEeTBEPTH B3POCIBIX JIIOJEH B MHUpPE HW)KE PEKOMEHIYEMOro ypOBHS, a NeGHIUT (U3UUECKOIH
aKTUBHOCTH HabOmomaercs y 6onee 80% moapoctkoB [7]. ConpanbHas Ipymmna CTyIeHTOB-MEIUKOB
UMEeT CHEeHU(PHUUIECKYI0 TPAEKTOPUIO MPO(ECCHOHATBLHOrO CTAHOBIICHHUS, MPU ATOM JUTUTEIHLHOE
o0ydeHue, 3HaYuTeNbHasl yueOHasl Harpy3Ka v BbICOKHE TpeOoBaHMs npodecchu GopMHUPYIOT psij
PHUCKOB /ISl 3/I0POBbsl OOY4aloIIMXCsi MenunuHCkux By3o0B [8]. Bomee Toro, wccnemoBanus
NIOKa3bIBAIOT, YTO B 3TOM TPYIIIIE CTYACHTOB CTPEMIICHHE K BEIICHUIO 3/I0POBOr0 00pa3a >KU3HH U
YPOBEHb PUBEPKEHHOCTH CHOPTY cHIDKAIOT [9, 10]. CopTHBHAs aKTUBHOCTh CTY/I€HTOB-MEIUKOB
Ha JTame mepexoja LIKoNa — By3 M3MEHSETCS B CTOPOHY €€ OrpaHMYeHHs] WIM OTKa3a OT Heé.
daxTopaMu, ONPEACISIOIIUMHU YPOBEHb CIIOPTUBHON aKTUBHOCTH CTYIEHTOB-MEIUKOB, SIBISIOTCS
YpPOBEHb MX y4eOHOU HArpy3ku, (PMHAHCOBOE MOJIOXKEHHE M CHeHU(HKa JIMYHBIX MOTHBAIIMOHHBIX
YCTaHOBOK.
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Abstract: osteoarthritis is an urgent problem of modern society, because most people lead a
sedentary lifestyle, which is aggravated by the appearance of excess weight. However, even with
irrational physical exertion, joints are affected, with the occurrence of micro-injuries that can
cause irreparable damage to health. In Russia, when choosing the treatment of osteoarthritis, they
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AKTyalbHOCTb: B XoOpe3McKoi obmactu PecryOnmkm Y30eKnuCTaH OCTE0apTpo3 SBISETCA
OOHOM M3 Haumboyiee paclIpOCTPAHEHHBIX MPUYNH WHBAIMAHOCTH MOXWIBIX JIOJCH U3-3a
MTOpaKEeHHs CYcTaBOB. Pa3HpIMU opMamMu ocTeoapTpo3a B Mupe crpagaeT 6omee 300 MitH 4eroBeK
[1]. TIIpobnmembl medeHWss OCTE0apTpo3a  OOYCIOBIEHO HE  TONBKO €ro  BBICOKOH
PpacIpocTpaHEHHOCTHIO, HO U (PM3MYECKUMH, IMOIMOHAIBHBIMU M COIHMAIBHBIMU OCIOKHEHHUSIMH,
KOTOpBIE  BBI3BIBaE€T  3a00J€BaHWE:  CHIKEHHE  JBHWTaTelbHONM  aKTUBHOCTH,  TOTEpA
TPYOCIIOCOOHOCTH, CHIDKEHHE KadecTBa JKM3HM WM COLMANBHOM [e3alalTaliii, TPH THKEIOM
TeUeHWN 3a00JeBaHMS OrPAaHWYMBACTCS CIIOCOOHOCTh K caMooOcmyxkuBanuio. OOmemMupoBas
TEHJCHIUS K CTAPEHHUIO HACEJICHHS MPE/IIOoaraeT MOCTOSHHOE YBEIHUCHNE KOMMYECTBAa OOIBHBIX
C OCTE0apTPO30M.

ean uccae10BaHNA - YCTAHOBUTH MATOIOTMUECKHE M3MEHEHHUS B CYCTaBe MPH OCTE0apTpo3e
n 000CHOBATh MPUHIUIBI JEHCTBHS XOHAPOMPOTEKTOPOB. OOBEKTHI M METOIBI HCCIIETOBAHUS.
CpaBHUTENBHBIN aHaN3 MH(GOPMAIMOHHBIX MAaTEpPHANOB O BIMSHHM XOHIPOIIPOTEKTOPOB HA
CyCTaB, HOPAXEHHBI OCTE0aPTPO30M.
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Pe3ynbraTthl W WX oOCy:KA€HHe: B TIaTOT€HE3e OCTEOApTPHUTa BEAYIIYI0 pOJIb WIPacT
HapylieHrne OMOMEXaHWKH, T.€. HECOOTBETCTBHE MEXIY MEXaHHYECKOH Harpy3kod Ha CyCTaB U
CIOCOOHOCTBIO CyCTaBa MPOTHBOCTOATH 3TOW Harpyske. l13MeHeHue CTPYKTYpHI XpAIIEBOH TKaHU
0OBSCHSIETCS HApYIICHUSIMU OOMEHHBIX MPOLECCOB, IIPHYMHON KOTOPHIX MOTYT OBITH BO3PACTHBIE
W3MEHEHHMsI, CHCTEMHBIE 3a00JIeBaHusI, META0OIUeCKNE HAPYILICHNUS, N3MEHEHNE YPOBHS TOPMOHOB
B IepHoj MeHomay3bl. [IpoBonmpoBaTe 3TH TpOIECCHl MOTYT TakKXKe TpaBMbl, WH(EKIHH,
TIOBBILIEHHBIE HArpy3ku [2]. BpImensioT HECKONBKO ITOKOJEHHH MpenapaToB, o0O0Jagaronux
XOHJPOIPOTEKTOPHBIMU CBOWMCTBaMH, YCIOBHO JEJSATCS Ha TPH TOAIPYNIBL  IIpernapaThl-
MYKOIIOJICaxapuapl  (Pa3HOBHAHOCTh 3aMECTUTEIbHOW Tepamuu), CTUMYJSTOPBI CHHTE3a
MIPOTEOTIIMKAHOB U MPOYHE, B TOM YUCIIC KOMOMHUPOBAHHBIC cpeacTBa [3].

K rpynme MykomomucaxapuIHBIX IIpenapaToB OTHOCSTCS XOHIPOWTHH Cynb(haT, XOHCYpHI,
CTPYKTYM, MyKocat. JIjisl MpenoTBpaleHus MMOJTHOTO pa3pylIeHUs] XPAIICBOH TKAaHH B JICUCHUHU
0CTE0apTpo3a MCIONB3YIOT TaKHe JIEKapCTBEHHBIE CPEACTBA, KaK XOHIPONPOTEKTOPHI, KOTOpHIE
TI03BOJISIFOT OCTAHOBHTh JIET€HEPATHBHBIE MPOIECCHI, & TAKKE BOCCTAHOBHUTH TIOPAXKEHHBIE YYaCTKH,
T.K. CIIOCOOCTBYIOT CHHTE3y COOCTBEHHOI0 Kosutarena [4]. [Iporecc nqereHepanny XpsiieBoi TKaHU
MOXXHO TPEICTaBUTh CIEIYIOMUM 00pa3oM: JeiCTBHE MOBpEXKAAIOIIEro (akropa Ha CYCTaB,
yxyamenue Anp¢y3HOro MOCTYIUICHUS! IUTATEIbHBIX BEIIECTB K XOHIPOLUTAM; pa3BUTHE
JUCTpoUHM B XOHIPOLMTAX; YMEHBUIEHHE CHHTE3a TIIMKO3aMUHOTIIMKAHOB, TJIMKONPOTEHHOB M
BOJIOKOH KoyutareHa. OCOOEHHOCTH CTpOeHHusi ompeneiser ero mnuranue nuddysHo yepes
CHHOBUAJIBHYIO KUAKOCTD. N3meHenust Ha MOJIEKYJISIDHOM YPOBHE B llaﬂbHeﬁLHeM MpUBOAAT K
HapylmeHusM Ha TKAaHCBOM W OPTaHM3MEHHOM YPOBHIAX (zlerpazlaunﬂ XpAama u KOCTHOM TKaHH,
oOpa3oBaHue OCTCO(UTOB, BOCHAJICHWE W T.A.) W CONPOBOXKIAETCS OONBI0 W TOTeped WIH
CHIKEHUEM (YHKIIMOHHUPOBaHUsI CycTaBOB [5]. B ocHOBe neiicTBHs mpenaparoB, MPUMEHSEMBIX
Ipy JCYCHUN apTpPO30B, JIC)KUT IOINLITKA BJIMAHUA HAa COCTaB CUHOBHAJIbHOU KHUOKOCTH. HCJ’IO B
TOM, YTO NIPH PA3BUTHH OCTE0APTPO3a KJIACTEPHl MATONOTHYECKUX XOHAPOILUTOB CHOCOOCTBYIOT
BBIpA0OTKE HEMOJHOIEHHOIO  OCHOBHOI'O BEIIECTBA XPSIIEBOM TKaHH, KOTOPOE CTAHOBUTCS
YaCTUYHO JIEMONIMMEPU30BAaHHBIM, CO CHIDKEHHBIM COJEp)KaHHMEM TJIIOKO3aMHHOTIHKaHOB[6]. OT
COJIepKaHUS TOCIEIHUX 3aBUCIT «CMa304HBIE» CBOMCTBA CYCTaBHOM IKHMIKOCTH, BBIACISIONMICHCS
M3 XpALIEBOrO MAaTpHKCa IPHU IMOBBIIIEHUM MEXaHWYECKUX HAarpy3ok Ha cycraB. llpu 3ToM B
CHHOBHAJILHOW KHUIKOCTH YMEHBIIACTCA KOJINYECTBO T'HATypPOHOBOM KHCIIOTHI, UTO TaKXKe SBISACTCA
Ba)KHBIM (DAKTOPOM XOHAPONPOTEKIMK. HemanoBaxkHYIO pOJib B Pa3BUTHU OCTE0APTPO3a MIPAET
peaxIys BocTajeHus, PH KOTOPOH B MOPaKEHHOW XPSAIIEBOI TKaHU BHIPa0aTHIBAIOTCA MEAUATOPEI
BOCTIAJICHUS: LUTOKHUHBI, npoctarmanauael, ®HO-a, okcua as3ora, JedKoTpueHB. MenuaTopsl
BOCTIAJICHUS, BO-TIEPBBIX, OKAa3bIBAIOT TOKCHYECKOE ACWCTBHE Ha KJIETKH XPSIIEBOW TKaHH, a, BO-
BTOPBIX, OHM HWHHULIUHUPYIOT B XOHIPOIWTaX CHHTE3 MATPUKCHBIX IPOTEHHA3, pa3pyLIAroIInX
KOJUIareH W TPOTEOITMKAHBL. YTO MPHBOJIUT K eIle OOJIbIIEMY IMOBPEKACHHIO XOHAPOIMTOB U
MEXKJIETOYHOro  Matpukca [7]. TpagMIIMOHHO  CYHMTANOCh, YTO  XOHAPOIPOTEKTOPHI
BO3ICUCTBYIOIINE TOJIHKO HAa TPOPHKY M CTPYKTYPY XpAIla, YaCTUYHO ero BoccTraHaBinuBas. Ho
HAOMIOAEHUE 3a KIMHUYECKHE MPUMEHEHHS HCCIEAYeMOH TPYIIBl JIEKapCTBEHHBIX CpEICTB
BBLICHWJIOCh, UTO yMEHBIIEHHE OOJIEBOr0 CHHIpPOMAa HACTyIaeT 3HAYUTEIbHO paHbIIe
BOCCTAHOBJIEHUSI  CTPYKTYphl  XpsILIEBOM TkaHu. HMccinemoBaHue MeXaHu3Ma — JICHCTBUS
XOH/IPOIIPOTEKTOPOB MPUBENIO K BBISIBICHUIO Y HUX MPOTHBOBOCTIAIMTENBHBIX W aHAJNBI€THIECKUX
CBOWCTB Omaromaps WHTHOMPOBAHHUIO IPOBOCHAIMTENBHBIE IUTOKHHBI, YTO ITO3BOJISET
MIPEIMONOKATE TIEPCIIEKTUBHOCTh WX MPUMEHEHHS B TEPANUU APYIHX XPOHHUYECKUX OOJEBBIX
cuHIpoMoB [3]. BnusHMEe XOHIPONPOTEKTOPOB Ha YMEHBIICHHE CHCTEMHOTO BOCHAJICHUS MOXET
OBITh NIPUMEHEHO IS MPOPHUIAKTHKY W JICUYCHHS Psla OHKOIOTHYECKHE M CePAEIHO-COCYTUCTEHIE
3a0oneBaHnil, B OCHOBE KOTOPBIX OHO JeXHT. CTHUMYISATOPHI CHHTE3a IPOTEOTNINKAHOB
MIPEJCTaBIICHEI TITFOKO3aMHUHA MOHOCYIb(aToM. [ IIoko3aMrHA MOHOCYIh(AT SBISAETCS CyOCTpaTOM
CHHTE3a TIPOTEOTTMKAHOB XOHAPOIMTAMHE, YYacCTBYeT B CHHTE3€ TIIOKYPOHOBOW KHCIIOTHI
BEIEeCTBa, OOECIICUMBAIONIETO BSI3KOCTh BHYTPHUCYCTaBHOM IKUAKOCTH, a TaKXKe IMOJABIISACT
AKTUBHOCTh METAJLIONpPOTEenHa3 (KoJutareHasel, ¢ocdommmazpl. Takum  o0pa3oMm, mpemapar
OKa3bIBaeT MBOWHON 3(p(PeKT — MPOTHBOBOCTIAUTENBHBIA M XOHAPONPOTEKTUBHEIA. KoMOMHAIISA
MIperapaToB TIIIOKO3aMUHA M XOHIPOUTHHA Cyb(]ara - Ipu KOMOMHAIINH TaHHBIX BEMIeCTB 3PQeKT
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YCHJIMBAETCS, YTO BBIPAYKAETCS B YMEHBIICHHH OOJEBOTO CHHAPOMA, YITYYIIEHHH MOABMKHOCTH
CyCTaBa, YCKOPEHHMH pereHepaTHBHBIX mpomeccoB [4]. LlemecooOpa3sHocTs KOMOMHAIMK JABYX
OCHOBHBIX IIPENapaToB C XOHAPONPOTEKTHBHONH aKTHBHOCTBHIO OOBSICHSETCS BO3MOXKHOCTHIO
TIOTEHIIUPOBAHMS TIOJIOKHUTENBFHOrO P QeKra KaXI0ro U3 HHUX, YTO TIFOKO3aMHUH M XOHAPOUTHH
SIBJIIFOTCSl CHHEPTHCTaMU U IIPH COBMECTHOM NPUMEHEHHUM JIONONHIIOT U YCUIMBAIOT JEUCTBUE
apyr apyra. [IpoBoamiINCh MUIOTHOTO WCCIIEIOBAHUSI UCITIONB30BaHMS KOMOWHAIIMYN XOHPOUTHHA
W TJIIOKO3aMHHA C J00aBJICHUSMH aHTHOKCHIIAHTOB M MHKPORJIEMEHTOB B JICUEHHH OOJIEBOTO
CHHIpOMa, B pe3ylbTaTe OTMEYaloCh CYIIECTBEHHOE YyMEHbIIEHHE OO0JEBOro CHHApOMA.
JloOaBiieHre JTOTIOJIHUTEIHHO acCKOPOMHOBOM KHCIIOTHI aHTHOKCHIAHT CIIOCOOCTBYET 3allUTe
XOHJPOLUTOB OT pacraza, HNPOJICHUIO XH3HEHHOTO HHKIa M HPOQHIAKTHKE BOCIAINUTEIBHBIX
MPOLIECCOB. JTa KOMOWHAIMS JISKAPCTBEHHBIX BEIIECTB HauOolee ONTHUMAJIbHO HATaXKHBAET
MeTa0OJIMUECKHe MPOLeCCH BHYTPU cycTaBa M 3 dexTnBHO ycTpanser Oonb. Ilpu amneprun Ha
0eNnoK, cienyeT BhIOpaTh XOHAPONPOTEKTOPHI M3 MoOpenponaykros. [Ipenapatbl, conepkariue B
COCTaBe MYKOIOJHCAXapHbl, HENb3sl NMPUHUMATh NUa0ETHKaM, MPH NEYCHOYHOH W TMOYeqHOU
HEIOCTaTOYHOCTH, s3Be M apyrux Oomesnedt JKKT. [I'mokozamMuH CHOCOOCH U3MEHSTH
TOJIEPAHTHOCTh K TJIIOKO3€, 4YTO CIIEAYeT YYHUTHIBaTh IPH caxapHoM Jjuadere. Bce waime
TIOSIBJISIIOTCSL HOBBIE JIAHHBIE M TPOBOJATCS KJIMHUYECKHE MCCIIeIOBaHMs, OlleHHBaoume dexrt
XOHJPOIPOTEKTOPOB TIPH 3200JI€BaHUSX TO3BOHOYHUKA, XPOHUUECKOH JIIOMOAITHU U IeTeHepaliu
MEXKIIO3BOHKOBOI'O JUCKa, PE3YJIbTaTbl KOTOPBIX OKa3bIBAKOTCA HJOBOJIBHO IIPOTHBOPCYMBLIMU.
[TonydeHsl naHHBIE, CBUJIETENLCTBYIOIIME B TOJB3Y HANM4YMs aJIMTHBHOrO »ddekra npu
COBMECTHOM NpUMEHEHWH Tiroko3amuHa cynbdata u  HIIBC. Opuum w3 daxtopos,
O6yCHOBHHBaIOH.IHX AJJIMTUBHOCTD, SABJIACTCA HUBCIUPOBAHHUE He6J’IaFOHpHHTHOFO BOBHCﬁCTBHH
HIIBC Ha ctpykTypy xpsima. Cpenctsa, coaepxamue HIIBC, ¢ ocTOpOXHOCTBIO TPUMEHSIOTCS
IPU TacTponaThu (racTpUT, raCTPOAYOJICHUT, S3BEHHAsl OOJNE3Hb U JpYyrue) u3-3a OTPUIATEIHHOr0
BozzeiictBust Ha cimsucteie JKKT [1]. Ilpumepom ynauyHoii KOMOMHALIMM MOXET CIYKHTh
npernapar HHONTPa, OObEIMHAIOIMK B cebe pPsAA KOMIIOHEHTOB, M B MX YHCIE XOHIPOUTHH
Cynb(art, III0KO3aMUH CyIb(}aT, a TAKKe M-6-KUPHBIE KHUCIOTHI, O00JaJaroLIie CaMOCTOATEIbHBIM
MIPOTUBOBOCHAIUTENBHBIM IEHCTBUEM.

BeiBoabl: B  xone wuccnenoBaHus pPacCMOTPEHO  ACMCTBHE  XOHIPOIPOTEKTOPOB  IIPU
octeoaptpose. Mcxons u3 oOpaOOTaHHBIX JaHHBIX, MOXKHO CHETaTh BBIBOA, YTO B PE3yNbTaTe
MIPUMEHEHUST XOHJAPOIPOTEKTOPOB B KOMIUIEKCHOM JI€deHHUM apTpo3a MHrerpamus Teopuu Hu
MIPAaKTHUKH B MEAUIIMHE: JOCTHKEHUSI M MEPCIEKTUBBI 3aMEIJISIETCs IPOrpeccupoBaHre OOJNe3HH,
YTO ITO3BOJISIET OOJBHBIM BECTH ITOJIHOLCHHYIO KHU3Hb C COXPAHEHHEM ITOABHKHOCTH.
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Abstract: the article mentions the role of the Communist Party of Vietnam (CPV) in the
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time, leads the country to develop according to the socialist orientation.
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1. Introduction

At the end of the nineteenth century, the feudal regime in Vietnam was in crisis and the country
became a colony of French colonialists. The people fell into the misery of misery. In the twentieth
century, the Vietnamese people have successfully carried out the struggle for national liberation. It
was the victory of the resistance war against the invasion, culminating in the victory of Dien Bien
Phu in 1954, the liberation of the South to unify the country in 1975. The country is in the process
of making a complete change. The victories of the Vietnamese revolution were associated with the
leadership of the Party and President Ho Chi Minh. Dau The Bieu showed that the leadership role
of the Party for the past 70 years is very important, a factor to ensure the victory of the Vietnamese
revolution [1]. Nguyen Quy said that during the August Revolution (1945), the Party outlined the
process for the Vietnamese revolution [2]. Nguyen Xuan Phuong said that in the current conditions,
the leadership role of the Party is important to determine the success and failure of the country's
renewal [3]. Le Duc Tho not only affirmed the leadership role of the Party in the current period, but
also pointed out some urgent tasks of building the Party to meet the requirements of the revolution
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[4]... and many other works also studied the role of the Party in the process of the Vietnamese
revolution, but they have only affirmed the role of the Party in a number of events, a certain space
and time. No research has mentioned the role of the Party in a comprehensive way during the
struggle for national liberation and building socialism in our country today. herefore, in this article
we continue to study, discuss, and affirm the great role of the Party for the Vietnamese revolution.

2. Contents

2.1. CPV with the revolution to liberate the nation and towards socialism.

In the second half of the nineteenth century, the court of the Nguyen Dynasty was confused and
powerless against the invasion of the French colonialists. The Nguyen Dynasty quickly
surrendered, abandoning the national interest. In this context, many patriotic Vietnamese repeatedly
revolted against the French colonialists and feudal powers. Many tendencies are chosen, many
strategies are implemented, but in the end they all fail. The failure of patriotic movements shows
that the Vietnamese revolution of the late nineteenth and early twentieth centuries fell into a serious
crisis of leadership and leaders.

This prompted the young Nguyen Tat Thanh to find a way to save the country and liberate the
nation. He travelled widely, worked in many professions, learned about revolutions around the
world, and came to important conclusions. In 1920 Nguyen Ai Quoc read the first draft of Lenin's
treatises on national and colonial issues. He affirmed that “To save the nation and liberate the
nation, there is no other way but the path of the proletarian revolution.” [5] From theoretical
research and practical activities, Nguyen Ai Quoc has creatively applied Marxist-Leninist theory to
the specific circumstances of Vietnam. His system of views on the national liberation revolution is
defined in many works, especially the Abstract Policy and the Abstract Book. The Party's summary
program was adopted at the Party's founding conference (February 3, 1930) with the policy of
"being a revolutionary civil rights bourgeoisie and a revolutionary territory to go to communist
society."[5] The political thesis of October 1930 determined that at the first stage, the Vietnamese
revolution was a civil rights bourgeois revolution of a local and counter-emperoral nature.
However, this revolution will grow out of capitalism and grow straight up into socialism.

In short, the path of the Vietnamese revolution is the liberation of the nation and the working
people from the rule of the colonial and feudal empires to build socialism.

2.2. The Party leads the people to successfully implement the task of national liberation

Since the early years of World War II, the Party Central Committee and President Ho Chi Minh
have put the task of national liberation first. The task of democracy was carried out step by step,
contributing to promoting the process of national liberation. The 8th Plenum of the Party Central
Committee (May 1941) stated, “At this time, if the issue of national liberation cannot be solved if
the whole nation does not demand independence and freedom for the entire nation, not only will the
entire nation be forever subjected to the lives of buffalo and horse, but the rights of divisions and
classes will not be able to reclaim in a thousand years.” [6] When the revolutionary opportunity
appeared, under the leadership of the Party and President Ho Chi Minh, the entire Vietnamese
nation united to rise up and defeat the invading enemy, establishing the Democratic Republic of
Vietnam. The victory of the August Revolution sheds light on many issues of the theory of national
liberation in the new era, leaving many valuable experiences for the Vietnamese revolution and the
world revolution.

After gaining independence, all Vietnamese people want to have a free and happy life and build
a rich and strong country. But the French colonists were determined to invade Vietnam again and
rejected all offers, negotiations, and negotiations of the Vietnamese Government. They are
increasingly showing their ambition to invade Vietnam. This forced the Vietnamese people to once
again take up arms against the enemy and defend the country. We defeated the French colonialists,
culminating in the victory over Dien Bien Phu in 1954. After World War II, Indochina was placed
in the counter-revolutionary global strategy of the US imperialists. Vietnam has become a testing
ground for U.S. war strategies. As an interventionist, the United States became an aggressor against
Vietnam. In the face of the enemy's aggression, the entire Vietnamese nation under the leadership
of the Party once again stood up to defend the revolutionary achievements, protect the motherland,
and defeated the aggressor. The historical milestone recorded is the great victory campaign in the
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spring of 1975. After the country was completely unified, the complexity at the southwestern and
northern borders and the militant forces forced us to fight once again to protect the country and
fulfill international obligations.

2.3. The role of the CPV in the renovation process, leading the country to develop in socialist
orientation

In the 70s of the twentieth century, Vietnam fell into an increasingly serious socio-economic
crisis: the economy was stagnant, production was reduced, circulation distribution was disorderly,
prices soared, hyperinflation was hyper-charged; the country was embargoed; people's lives were
very difficult, people's confidence in socialism was reduced. Faced with this situation, the 6th
Plenum of the 4th Party Central Committee (August 1979) assessed the situation of the socio-
economic crisis, pointing out the cause of the crisis. The conference identified the top tasks in the
current period of the government as promoting agricultural, forestry, and fishery production to
ensure food and food for the people, providing raw materials for industry, and rapidly increasing
exports. Implementation measures are promulgating policies to encourage agricultural production,
focusing on the interests of farmers, and ensuring the right to be proactive in production and
business and financial autonomy of enterprises. Production planning must take into account market
factors, considering the existence of a free market is inevitable, and must manage the market by
economic measures. The circulation and distribution of goods must play a role in promoting
production in the direction of harmoniously combining the three interests of the individual, the
collective, and the society.

In August 1986, the Politburo pointed out three major problems of the country. It is the
economic structure, socialist reform and creation of appropriate economic management
mechanisms. Adjust the investment structure, consider agriculture as the leading front, thereby
establishing three economic programs: food production, consumer goods and exports. Socialist
reform needs to overcome shortcomings, it must be considered as a regular task of the whole period
of transition to socialism with appropriate forms and steps, making production relations always
suitable to the nature and level of the productive forces at each stage of economic development.
Regarding the economic management mechanism, it is necessary to renovate the planning
according to the principle of promoting the leading role of socialist economic rules, and at the same
time making proper use of the laws of commodity-currency relations. Economic organizations have
the right to autonomy in production and business and take responsibility for production results; The
level of income of employees must be based on labor results and economic efficiency. It is
necessary to distinguish administrative and economic management functions of the State and
production and business management functions of economic organizations.

At the 6th Party Congress (December 1986), the PCV set out the task of conducting
comprehensive national reform in many aspects.

* Economic: consistent implementation of multi-component development, innovation of
management mechanisms, elimination of centralized mechanisms of administrative bureaucracy,
subsidy transfer to business accounting in combination with the market. Remove difficulties and
obstacles in the field of circulation distribution, curb inflation, price increase and budget
overspending. Adjustment of production relations in agriculture. Economic growth goes hand in
hand with social justice.

* Regarding social policies: The General Meeting determined that it is necessary to have a basic
and long-term policy, identify tasks suitable to the conditions and capabilities of the first stage.

* Regarding national defense and security: to heighten vigilance, strengthen national defense
and security to resolutely defeat types of war that destroy many aspects of the enemy, ensure to be
proactive in all situations to protect the Fatherland.

* Regarding foreign affairs to implement the policy of multilateralization of international
relations, breaking the embargo, participating in the good settlement of international relations on
the issue of Cambodia, joining ASEAN, and normalizing Vietnam-China and Vietnam-US
relations.

In addition, the CPV is tasked with renewing the leadership role of the Party and renewing
thinking in the fields of social life. Renovating ideological work, cadre work, strengthening unity
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and consensus in the Party. Renovating the political system, building a socialist rule-of-law state,
promoting democracy, improving the efficiency of people's organizations; combining the two tasks
of building and protecting the country. Developing education, science, and technology in the
leading position of national policy, building an advanced culture imbued with national identity.

3. Conclusion

More than 90 years under the leadership of the CPV, the Vietnamese people have achieved
great achievements, the industrialization has been strongly promoted, the country is increasingly
modern, the position of Vietnam has been enhanced in the international arena. All the above
mentioned things have clarified the revolutionary nature, scientific character, independent spirit,
creative autonomy of the Party and Vietnamese people. The Communist Party of Vietnam has
radiant for the Vietnamese people in the new era.
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