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TRAINING OF CONSTRUCTION OF AUTONOMOUS RADIO SIGNAL RELAYS
A.M Makhpirov!, L.B. Rakhimzhanova !, N.S. Baimuldina !
!Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract

In the framework of this article has been considered the possibilities of expanding the studied material on the subject
of the “Computer Networks”. The part of the research is planned to devote to the studies of the currently relevant concepts
as the radio bridges and wireless data transmissions. The updated and new course of the “Computer Networks™ includes
specially designed lectures where various materials in a very adequate manner are covered and provide the possibilities
to the students independently analyze an incoming data. During the laboratory research, students got to know the Winbox
operating system. At the stage of the mental actions was proposed the project group work that had to build the wireless
network of the “point to point” type. As the result based on the observation of the students’ information digestibility the
didactic material on the topic of the “Wireless computer networks and radio bridges™ was created.

Keywords: Radio Bridges, inbox, Clock Frequency, Wireless technologies, IP-address, teaching methodology.

Anoamna
A.M. Maxnupos !, JI.5. Paxumocanosa*, H.C. baiimynouna !
Ton-Dapabu amemoazer Kazax ynmmeui yuusepcumeni, Anvamer k., Kazaxcman
ABTOHOM/BbI PAANO-CUTHAJ AP PETPAHCIATOPJIAPBIH KYPBLJIBIMBIH OKBITY

Ocbl MakanaHbIH aichiHAa «KOMIBIOTEPIIK SKeminep» IMoHI OOHBIHIIA OKY MATEpHAlabl KEHEHTY MYMKIHIIKTEpi
KapacTeIpbliagsl. OKy YaKbITHIHBIH Oip Oemiri paguo Kemipiep MEH JCPEKTEPAl ChIMCBI3 Oepy CHAKTHI Ka3ipri Ke3aeri
©3€KTI YFBIMIAPBI 3ePTTEYTC apHAy YChIHbIIAAbL. JKaHApThUTFaH « KOMIBIOTEPIIIK JKEMiTepy» Kypchl CTYACHTTEPTE Kipic
MOJIMETTEpiH 63 OCTIHIIE TajgayFa MYMKIHIIK OCpeTiH, MaTepHaniap >KETKIMKTI KAMTBIIFAH apHAWBI d3ipICHICH
IopicTepai KAMTHIBL. 3¢PTXAHAJIBIK )KYMBIC 0apBICHIHIA CTYACHTTEP WinboX oneparisuIbIK Ky HeCIMCH TAHBICTHL. AKBLI-
O OpEeKETTEpl CATHICBIHAA KOOANBIK TOI >XYMBICHIHA «HYKTC-HYKTE» TYPIHACTI CHIMCBI3 JKEIiHI KYPY YCHIHBIIIBI
OKymsLIapasiH, ac KOPBITY K03 (UIIMCHTIH OaKbUIay HETI3IHAC KYPTI3UITCH 3CPTTCYICPAiH HOTIKCCIHAC «CBIMCBI3
KOMITBEOTEPJIIK JKEIJIEP MCH PAAHO KOIipIIep» TaKbIPHIOBIHAA THIAKTHKAIBIK MATCPHAIAAP KACAIIBL.

Tyiiin ce3aep: Paxumo xermip, winboX, TakT >KbIIIAMIBIFBL, CBIMCBI3 TEXHONOTHS, [P anpec, OKbITY aaicTeMeci.

Annomayus
A.M. Maxnupos®, JLB5. Paxumoicanosa’, H.C. Batimynouna®
! Kazaxckuil nayuonansoiii ynusepcumem um.Ane-Lapabu, 2. Anmamet, Kazaxcman
OBYYEHHUE NOCTPOEHUIO ABTOHOMHBIX PETPAHCJATOPOB PAJIMOCHUTHAJIOB

B pamkax maHHOW CTaThH PACCMOTPEHBI BO3MOXKHOCTH PACIIMPEHHS HM3YYAEMOIO MATEpHala IO HPEIAMETY
((KOMHBIOTepHBIe cermy. YacTe yqe6Horo BPEMCHH NPEANIATACTCA OTBCCTH HA U3YUCHUC AKTYAJIbHBIX HA I[aHHBIfI MOMCHT
TIOHSTHH, KAK PAIHOMOCTBI M OSCIIPOBOIHAS Iepenada TaHHbIX. OOHOBICHHBIH KypC « KOMIIBIOTEPHBIX CETCH» BKIIFOYACT
B ce0d crnenmanbHO Pa3pabOTAHHBIC JEKIHMH, IZE€ B JOCTATOMYHOH MEpEe OCBEIICH MAaTEpPHAJ, INPEAOCTABILIFOIIMI
BO3MOKHOCTD CTYACHTAM CAMOCTOATCIIBHO MPOBOJAUTH AHAIU3 MOCTYHAOIINX JAHHBIX. B Xoae na6opaTopH1>1X pa60T,
00y4Jarommecss 03HAKOMIUINCH C OICpPAnMOHHON cucteMod Winbox. Ha 3rame yMCTBEeHHBIX NEHCTBHIT IPEATOXKCHA
MPOEKTHAs TPymmoBas paboTa HA IOCTPOCHHE OCCHPOBOAHOH CETH IO THIy «TOYKA-TOYKAa». B pesyibrare
HCCICIOBAHUH, OCHOBAHHBIX HA HAOMIOJCHWH 33 KOX((HIHECHTOM YCBOAEMOCTH MAaTepHana OOYUAOIIUMMCS, ObLI
CO3JaH TUAAKTHUCCKUH MaTepHal HA TeMy «becnpoBOIHBIE KOMITBIOTEPHBIC CETH H PATHOMOCTED).

Kmouernie cioBa: PagmoMoct, winboX, TakToBas 4acToTa, OCCIPOBOIHBIC TeXHOJOrHH, [P-ampec, Merommka
00yUCHHA.

In Kazakhstan, one of the dominant factors in the development of the information society becomes the
effective use of computer technologies, particularly network technology. There is an increasing demand for
qualified professionals who are fully familiar with network technologies. Therefore, the education nowadays
is facing the task of improving and enhancing the training system of network technologies to gain the effective
results. Properly constructed theoretical and practical courses will help students to become more competent in
the issues of modern directions and technologies of data transmission (transfers).

Connection to a global network or the means of communication of the remote objects represent itself the
fiber-optic path that are stretched to the points or by satellite connection. One of the major problems of the
optical fiber technologies are:

1) High cost of equipment

2) Fiber Optic cable fragility
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3) High complexity of repairing damaged or broken fiber optic paths

The alternatives of the wired communication are the wireless technologies that allow transmitting
information despite the terrain and the difficulties of laying networks.

The usage of the wireless networks is an integral part of everyday life. Moreover, wireless technologies are
one of the most developed segments of IT industry in the 21 century.

In the framework of this research it is offered to devote part of the learning process to such relevant topics
as the computer networks, getting acquainted with such concepts as the radio bridges and wireless data
transmission. In the process of training of an engineering specialties a course of classes was held and divided
into 3 stages.

At the first stage of the “Computer Networks™ course, students will be able to learn about the wireless
networks, this lecture was developed and aimed on effective achievement of the goals. The updated course
“Computer Networks™ includes such lectures as the “Introduction to Winbox™, “Managing Hardware devices
using Winbox”, “Connection of the wireless devices”, “The configuration of combined networks”. These
lectures allow students to understand the wireless networking principles that are derived from the standard
computer network routing.

Thus, this version of the course updates the learning program under consideration to modern trends of the
IT-market. In the framework of the lecture course the didactic material was created to study the work in
Winbox, also the features of the management and configuration of wireless devices with the help of observed
operation system Winbox were considered as well. One of the biggest problems is the loss of signal quality
between the two antennas. The most common solution is to use a repeater. This method allows you to reduce
signal loss and increase its power by dividing the signal into 2 separate segments.

In many cases, problems arise with the power of relay antennas, often radio bridges in hard-to-reach or
impossible to lay cable locations. For example, high-quality information conductors, such as wholesale,
impossible, without taking into account the end point of the installation or the high cost of this technology.
Installing radio bridges is a great alternative to fiber. Installation requires only fixing the antenna between the
transmitter and receiver. For a high-speed radio bridge, alignment of the antennas is required, so that it is a
radio wave connecting them together, while there are no physical obstacles during passage from one antenna
to another. This makes it possible to determine the boundaries for a clearer understanding of the capabilities
of this radio bridge. However, with increasing distance (over 25-30 km), tangible data loss begins. For this
reason, the use of radio bridges is not considered an alternative. In the event that the data transmission path
runs through settlements, the installation of repeaters is possible. Repeater - a setting that allows you to increase
the transmission length of the radio signal.

Two antennas are involved in the operation of the repeaters, one receives the “source” signal, the second
transmits this signal to the end point. To transfer data between the two antennas of the repeater, any router
operating in the "bridge" mode is used. This mode disables the DHSP router, allowing you to make it just a
“bridge” connecting 2 data transmission devices without loss or change. But often radio signals propagate
through uninhabited people, which makes it impossible to install a repeater due to the lack of energy to power
the repeater. As a result of research, optimal solution methods have been identified that allow obtaining data
on a lack of energy, unsuitable for temperature and high humidity.

One of the main advantages of this method is that it allows you to install it not only in locations, but also
in places remote from the network, which greatly expands the possible options for using these technologies.

This work allows you to solve the problem associated with the impossibility or laborious occupation.

When creating an autonomous repeater, radio signals are taken into account:

-power consumption

-power of the receiver / transmitter

-equipment fault tolerance

-fault tolerance technology

-flexibility of system settings

At the second stage of teaching «Computer networks» in order to put some sharper point on the lesson the
laboratory classes were offered and move from empirical knowledge to the knowledge gained as the result of
the experiment and analysis of the incoming data that increases the segment of the acquired information by
students. Students had an opportunity to use obtained during the lectures knowledge. Tasks involve the set up
of the wireless hardware.

During the laboratory work, students got to know the operating system Winbox (fig. 1), went through the
initial settings and studies the capabilities of the wireless hardware and software. The students carried out some
works on configuration of the hardware for the subsequent use in building a “point-to-point” view.
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The concepts of the power of the emitted signals and Fresnel zone are studied. In the setting menu students
learn in practice such concepts as the frequency of the transmitted signals, the mode of operation of the device
and the corresponding symbols of the hardware device.
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Figure 1. Winbox configuration menu

At the third stage of the mental activities tasks on building a network on point-to-point basis are given. We
can suppose to offer group project work. Group of students divided into 2 major groups which in the first one
they will need to set and configure the antenna «Access Point» that is the access point to which the second
team will be connecting another antenna in the «receiving» CPE mode. The next step shows how the students
should configure two-way communication between devices. As the result of this task configured in the mode
of «point-to-point» it becomes possible to connect a system configured in «point-to-point mode system to a
global network.

If the system were configured in the «bridge» mode — the bridge that has an IP-address of 0.0.0.0 and did
not change input and output data than when the system is connected to the global network on a router connected
to a receiving device (the latter in a combined standard with a wireless network) the Internet access will appear
as the result. The task will be considered completed in case of the stable network between transmitting and
receiving devices (fig. 2) and the possibilities of accessing the internet on the final router.

Also, after the establishment of the stable connection between transmitting and receiving antennas an
analysis of the strength and weaknesses of the use of radio technologies in creating information network was
carried out.

The following conclusions were done:

Advantages:

*The cost of building a network. With the increasing distance between receiving and transmitting points,
the use of the radio bridges becomes more profitable relative to the construction of the fiber optic technologies.

*The simplicity of the building network. Regarding the laying fiber optic the use of technologies of radio
bridges requires work at two points: on the transmitting device and the installation endpoint.

*Flexibility of the setting system. The possibilities to change frequencies and protocols allow avoiding
overlapping frequencies when using multiple radio bridges.

*Lack of weather condition requirements. During the works, it was found that the created wireless network
is able to fully function under the temperature from -45C to 40C.

*Fault tolerance. When the power is turned off in any node of the wireless network, devices transfer into
standby mode. Right after the power is supplied to the devices the network continues to to operate in a normal
mode.

*The possibility of rapid network restructuring. The lack of cables between devices allows in a very short
term to add new devices to the network or restructure or redo network when necessary.
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Figure 2.The result of the «point-to-pointy» task

Disadvantages:

» The need of the absence material barriers between the access point and the receiving device.

*The need of electrical power. Most of the devices operate on a power from 12 to 18 volts which created
the need for uninterrupted power supply of devices.

+Availability of data rate limits. Devices are capable of transmitting information up to 400MB/sec, which
created the limitations or restrictions on the used traffic within the network.

As the result of the held lectures, laboratory and project work it was founded that the most effective learning
of information occurs with a combined method of supplying and delivering information. With a symbiosis of
empirical and theoretical methods of obtained knowledge, it is the way easier for students to come up with
their own conclusions thanks to which they will memorize all the materials very effectively. The project
method allows students to get closer to the market conditions in which job performers need to use the
accumulated knowledge to perform more complex work, as a result of which work is performed.

Conclusion

In the course of the research, the following conclusions and results were obtained:

* The specific goals of training are all that are related to the need to make adjustments to the content of
training technologies that ensure the receipt of qualitatively new training models for the representatives of the
information society, for which creative thinking and cognitive interest are the first vital necessity.

*» Developed teaching material for student learning.

» Created a course of lectures and laboratory assignments based on the Winbox OS.

» The optimal options and teaching methods for the course "Computer Networks".
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OPTAHU3BALHUA TPOEKTHO-OPUEHTUPOBAHHOTO OBYYEHHUA
ITPOTPAMMHUPOBAHHUIO MUKPOPOBOTOB

Annomayus

B maHHOM CTaThE MPEACTABJICH ONBIT OPTaHM3ALNH IMPOCKTHO-OPHEHTHPOBAHHOTO OOYUCHHS IMPOTPAMMHPOBAHUIO
MHKpopo00TOB. IIpoBEencH NETAarOTHYECKUH 3KCICPHMEHT C HCMONb30BAHWEM JAHHOM METOAMKH NPH H3YUCHUH
MPOTPAMMHPOBAHASA MHKPOPoO0TOB Ha (akymprere mHpopMammoHHBIX TexHomorui (EHY wmmenu JILH.I'ymmnesa).
OcCymecTBIAUICA BBHIOOP MPOCKTA C YUYCTOM OCOOCHHOCTCH OAa30BBIX KOMIIOHCHTOB MHKpPOpoOOTOB. B KauecTse
miaT(opMer 00yVICHHS BEIOpaH MEUKPOKOHTPOIIEP Arduino. Ha 0CHOBE aHATI3a HAYTHO-METOIMYCCKUX H HOPMATHBHBIX
JOKYMEHTOB MPOBEICHA CHCTEMAaTH3aus YICOHOM ISSTEIbHOCTH IPH O0YUCHHUH ITPOTPAMMHPOBAHHIO MEKPOPOOOTOB, B
CJIC/ICTBHE HYETO, ONPEICIICHa HEOOX0IUMOCTh CTPYKTYPHUPOBAHHUS YICOHOM ACATEILHOCTH B COOTBETCTBHH C MPOCKTHOH
JICATCIPHOCTBIO TPH IMPOCKTHPOBAHUN TEXHHYCCKUX CHCTEM. BbIma pazpaboTaHa CTPYKTYpPHAsI MOJAETh OPTaHU3ALMHA
MIPOEKTHO-OPUCHTHPOBAHHOTO OOYYEHH IMPOrPAMMHPOBAHHIO MHKPOPOOOTOB, M 3Ta CTPYKTYpa COCTOSUIA M3 TpPEX
OCHOBHBIX OJIOKOB. OpPraHH3ands IPOCKTA, PEaim3alms MPOCKTa M OICHKA MpOoeKkTa. lIpencraBieHBI pe3yabTaThl
IKCTIICPUMEHTAIFHOTO UCCICTOBAHMSL.

KiroueBbie ¢10Ba: IPOCKTHO-OPHCHTHPOBAHHOE OOYUCHHE, MHKPOKOHTpPOUIEp Arduino, komaHgHas padoTa,
TO3HABATEIbHASI MOTHBALMSL, KPUTHUCCKOE MBIIIICHHE, CAMOCTOSTCIHHOCTb.

Anoamna
JK K. Hypbexosa', T. Tonsanbaiiyner’
ULH. T'vmunes amvinoazer Eypasus ynmmueix ynugepcumemi, Hyp-Cynman k., Kasaxcman
MHUKPOPOBOTTAP/DbI BATJAPJTAMAJIAY A 7/KOBAFA-BATBITTAJIFAH
OKBITY Ibl YUBIMJIACTBIPY

Byn makanama MukpopoOOTTapapl OarmapiaManayra >k00ara-OarbITTANFaH OKBITYIBI YHBIMIACTBIPY TKIpHOECi
cHUmaTTay¥aH. AKmaparTtelK TexHonorwsumap (¢axynererinae (JLH.I'ymmnes arsiHzmarer E¥Y) mmkpopoboTTapasi
OarmapnaManay OOHBIHIIA OCHI  OMICTCMCHI KOJNJAHY ApPKBLIBI TMCOATOTHKANBIK — AKCIICPHMCHT  OTKIBLIAL
MukpopoOoTTapabiH 0a3aablK KOMIOHCHTTCPIHIH CPEKINCIIKTCPIH CCKECPE OTBIPHIN, >KOOATMAPABI TAHTAY KY3CTC
acwIpbuabel. OKpITY maatdopMacs! perinzae 0i3 Arduino MHKPOKOHTPOJICPIH TaHAAIBIK. T BUIBIMH-OAICTEMENIK JKOHE
HOPMATHBTIK KYKATTapAbl Talmay HETi3IHAE MHKPOpoOOTTapApl Oarmapiamanayra YVHPETy Ke3iHAe OKY IpOLECCiH
JKYHETCY KYPTi3iii, COHBIH CaJTapblHAH TCXHHUKAIBIK KYHCICPai skodanay Ke3iHAe »o0aaay mpoIeCCiHe COHKEC OKY
KBI3MCTIH KYPBUTBIMAAY KAXKCTTLIIT aHBIKTAIIRL. MHUKpOpoOOTTapapl OaFmapiaMaayra sko00ara-0arbITTAIFaH OKBITY/IBI
YHBIMIACTHIPYABIH KYPBLUTBIMABIK MOJACTI KYPBUIIBL, Oy KYPBUTBIMIBIK MOJCT YII HETIRTI OJMOKTAaH TYPadbl >KOOAHBI
YHBIMIACTBIPY, *KOOAHBI ICKE aChIPY MKOHE JKOOAHBI Oaranay. DKCIICPUMEHTAIIBI 3ePTTEY HOTIKENICP! YCHIHBLIFAH.

Tyiiin ce3jep: >xobara OarbITTaNFaH OKBITY, Arduin0 MHKPOKOHTPOJICPL, KOMAHNANBIK YKYMbBIC, KOTHHTHUBTI
BIHTANIAHIBIPY, CHIHU OHIIay, JepOCCTIK.

Abstract
ORGANIZATION OF PROJECT-BASED LEARNING PROGRAMMING MICROROBOTS
Nurbekova Zh.K. !, TolganbaiulyT.*
!L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

This article presents the experience of organizing project-oriented training in the programming of microrobots. A
pedagogical experiment was carried out using this technique when studying the programming of microrobots at the
Faculty of Information Technology (L.N. Gumilyov, ENU). The project was selected taking into account the
characteristics of the basic components of the microrobots. As the training platform, we chose the Arduino
microcontroller. Based on the analysis of scientific, methodological and regulatory documents, a systematization of
educational activities was carried out when teaching microrobots programming, as a result of which, the need for
structuring educational activities in accordance with design activities in the design of technical systems was determined.
The structural model of the organization of project-oriented teaching of microrobots programming was developed< this
model consisted of 3 main blocks: organization of the project, project implementation and project evaluation. The results
of an experimental study are presented.

Keywords: project-based, microcontroller Arduino, team work, cognitive motivation, critical thinking, and
independence.
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OO0y4eHrEe MPOrpaMMHUPOBAHHUIO MHKPOPOOOTOB HMECT NPUKIATHOH XapakTep W NPeIyCMaTpPHBACT
peanmmzanmio yaeOHBIX TpoekToB. Padota Hax mpoeKTaMH C HCIONB30BAHHEM MHKPOPOOOTOB AAcT
BO3MOXKHOCTh TPEIOAABATCIII0 PCATH30BATh VICOHBIC LIETH MOCPEACTBOM IPUBICUCHHUS 3HAHUH M3 APYTUX
obnacteli (mporpaMMHpoOBaHHEe, (PH3HMKA, MATCMATHKA, MEXATPOHUKA, BICKTPOHHKA H APYrHE), BHECTU
TBOPUYCCTBO B 0OpazoBaTensHBIN npouece [1].

AHanmu3 COBPEMCHHOTO COCTOSHHSI NPEHOAABAHUS B BBICIINX VUCOHBIX 3aBCACHUSAX B YCIOBHAX
uuppoBuzarmu [2-3] mokasano, 4To MPOCKTHO-OPUCHTUPOBAHHOS O0YUICHHUE HE MOJIKHO PAacCMaTPHBATHCS B
TOM BHJE, KOTOPOE HMMEETCS B TPAAWLIMOHHOM MEJAroruke ¢ Ipomrioro seka. dopMar opraHu3aruu
MPOCKTHOr'O OOYYCHHUS TPEOVET M3MCHCHHS C VUCTOM COBPEMECHHBIX LHU(POBEIX HHCTPYMEHTOB H TaiiM
MEHEIPKMEHTa. B 1aHHOH cTaThe MPEACTaBIICH ONMBIT OPraHU3aLUH MPOCKTHO-OPHUEHTHPOBAHHOTO OOVUCHHS
MPOrpaMMHUpPOBAHNI0 MHUKpopoOotoB. Ha ocHOBe aHanmnm3a HayYHO-METOAMYECKHX W HOPMATHBHBIX
JOKYMEHTOB [4-7] mpoBeacHa cucteMatusanus yIeOHOH ACATEIPHOCTH NPH O0YUICHHH NPOrpaMMHPOBAHUIO
MHKPOpPOOOTOB, B CICACTBHUEC YETr0, ONMPEICICHA HEOOXOIUMOCTD CTPYKTYPHUPOBAHUS VICOHOH NEATCIBHOCTH
B COOTBETCTBHU C MPOCKTHOW ACATETBEHOCTBIO MTPH MPOCKTUPOBAHNN TEXHUYCCKUX CHCTEM (PUCYHOK 1).
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Pucynox 1. CmpyxmypHas MoOeib Op2aHu3ayuy NPOeKMHO-0PUEHIMUPOBAHHOZ0 00yYeH U
NPOSPAMMUPOBAHUIO MUKPOPOGOMO8

PaccmorpuM moOONMOYHO CTPYKTYPHYIO MOAETD OPTaHU3ALHH MPOCKTHO-OPHECHTHPOBAHHOIO OOVUCHHS
MPOrPaMMHUPOBAHUID MUKPOpoOoToB. CormacHo Onoky «OpraHuzanus MpoCKTa», BHa4Yae cHhopMupoBaHO
MPOCKTHASL TPYIIA C YICTOM MEKIMYHOCTHBIX OTHOLICHHH M HHTEPEecoB cTyacHTOB. [lpu dopmuposanuu
MPOCKTHOW TPYIIBI B 3aBHCUMOCTH OT CHCLU(UKH MMPOCKTA ONMPEACICH COCTAB MPOCKTHOM TPYIIIBL: MPOCKT
MEHEKEP, HHXKCHEP, TPOrPAMMHUCT.

OcyiiecTBasuicss BBIOOP MPOCKTA ¢ YYSTOM OCOOCHHOCTSH Oa30BBIX KOMIIOHCHTOB MHUKPOpoOoTOB. B
kayectBe maargopmel  OOy4YeHHsT MBI BBIOpamu MUKpokoHTpomrep Arduino. OTaMYHTENEHBIMU
O0COOCHHOCTSIMH MHKPOKOHTpoJiepa Arduino sBISETcd MpocTas W MOHATHAS CpeAa MpOrpaMMHPOBAHUS
Arduino IDE, kpoccrnardopmenHocts u open source software [8]. CnexoBarensHo, ObLIM HPSATONKCHBI
MPOCKTHI HA OCHOBE MUKpOKoHTpoitepa Arduino: «Smart parking», «Smart garden», «Smart home». Tema
mpoekta «Smart parking» Obiia BbiOpaHa B COOTBETCTBHH C  KOJUICKTUBHBIMH HHTCPECAMH U
HHIUBHIYATBHBIMH OCOOCHHOCTSIMH CTYACHTOB.

[TocTanoBka 3agauu npoOIEMBl OCYIIECTBIIICA B X0AC OOCYKICHHS MPOCKTA C YIETOM LU(POBU3ALMHA U
peuIeHHsT YPOAHUCTUYCCKUX MMPOOICM, MPOCKTHOW TPYIIOH MPUHATO PELIUTh MPOOICMY MEPEHONTHCHHUS
TOPOJACKUX aBTOMOOHIBHBIX MAPKOBOK.
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Takum obpazom, LElbIO MpoeKTa gBIICTCA: paspaboTka MuKpopobora «Smart parking» Ha ocHOBe
MHUKpOKOHTpoiiepa Arduino.

B cooTBeTcTBHH € 1eTbI0 IPOCKTA ObL1A cPOpMYNTHPOBaHA CICAYIONIAS THIIOTE3A: €CITH ABTOMATH3HPOBATh
MAPKUHIM HA OCHOBE CHUCTEM VBCAOMIICHHS BOAWTEICH O HAIHMYHH CBOOOAHBIX MECT, TO BO3MOXHO
PEryIMPOBATE HAMOIHIEMOCTh TOPOACKUX ABTOMOOHIBHBIX NMAPKOBOK W ONTHMH3UPOBATH HUCIOIb30BAHHC
MAPKOBOK.

CaeayomuM maroM B COOTBETCTBHU € OCODEHHOCTSIMM BBINIONMHACMBIX PadOT B PaMKax MPOCKTa OBIIO
ONIPEICNICHUE CTPYKTYPHl Pa0OThl. YYACTHUKH MPOCKTHOW TPYIIB OMPCACIUIM 33aJa4d NMPOCKTa U B
3aBHCHMOCTH OT HABBIKOB W 3HAHUM K2XKIOTO CTYICHTA PACHIPEACTUIN 330a9H MEKAY COOOH:

- COop u u3yueHue uHGOPMALMU O MAPKUHTAX B CTPAHE, TCKVINECH COCTOSHHU M (DYHKLHMOHATIBHBIX
BO3MOXKHOCTSIX (rpymmoBsas padora; 1 ypok);

- Onpenenenue GyHKUPOHATBHOCTH M BHEIIHET'O BUAa MHKpopoboTa (rpynmnosas pabdora; 1 ypok);

- Koncrpyuposanune Mukpopodora «Smart parking» (HxeHep; 2 ypok);

- IlporpaMmupoBaHue AATYNKOB, CCPBONPHBOAOB U APYIHX AeTanch MUKpopobora «Smart parking»
(nporpammuct; 2 ypoK);

- TectupoBaHWe H OTIagKa MPOrPAMMHOM H TEXHHUYECCKOH YAaCTH MHKPOpoOOTa Ha OCHOBE
MUKpOKOHTposLIepa Arduino (rpymmosas padota; 2,3 ypok);

- TloaroroBka macnopra u MPE3CHTALMI MPOCKTA K MyOIuYIHOH 3armuTe (rpymnmosast pabota; 4 ypok);

- IlyOauunas 3ammuTa npoekTa (rpymnmnoBas padora; 5 ypok).

Bcero Ha BhImOnHEHHE YYeOHOrO MpoekTa yHIio 5 ypokos. IIpogomKuTenbHOCTE KaXKAOTO YpOKa
coctasmiio 50 MUHYT. 3HAUUTEIBHAS YacTh BPEMCHH OBLIO UCTIONB30BAHO TS Pa3pabOTKU U TCCTHPOBAHHUS
MHKpOpoOoTa.

HzyueHne pecypcHBIX BO3MOXHOCTEH MHKPOPOHTPONICpPa SBIAETCA ONHUM M3 BaXKHBIX STAIOB
peanu3anyy NpoeKTa.

B mpenpiaymux sTanax y4acTHHKH HPOCKTA H3YYald OOBEKT HCCICAOBAHMSA M ONMPCACTUIN OCHOBHBIC
(YHKIUH MUKPOpoOoTa (PUCYHOK 2):

The main functions of «Smart parking»

Subsystem of
control and display
of free parking

Subsystem of
remote control of
parking barrier

spaces
o Parking
Automatic lighting temperature and
control subsystem || humidity monitoring
subsystem

Pucynox 2. Ocnoguvie pyuxyuu npoexma «Smart parking»

Hng peanuzanuy BEIMICTIEPEUUCICHHBIX (QYHKIHH MHKPOPOOOTa MPEIBAPHTENBHO OBLTH MOA0OpaHbI U
H3YUCHBI JATIUKH, CCPBOJBUTATEH, AUCIUICH U APYTHE KOMIOHEHTE MUKPOKOHTposnepa Arduino.

- JlaTumKH pacCTOSHHSL YIbTPa3BYKOBOH Moayme usMepenus paccrosaus HC-SRO04, yiapTpassykoBoit
Moaynb usMepenus paccrosausg US-015, yvaetpassykosoit gameHomep US-100 ¢ unrepdeticom UART;

- Jlatauk TemMmepaTypsl M BIAXKHOCTH: JAaTYMK TeMmreparypsl 1 BiaakHocTd DHT11 ma mumate, natank
temnepatyps! U BiaxkHoctd DHT22 na nmate;

- Jaramku ocsemenHoctH: doropesuctop GL5516, GL5506, GL5528;

- Cepsoapurarenu: cepsoasuratens Micro H301, cepsonpuson SGI2R;

- I'padpuueckuit LCD mucnoneit: qucmeit 1602, moxyae 12C mas LCD gucnnes 1602;

- Monymu ynpasaenns: UK mynsT ¢ mmaroi ynpasnerns sa HX1838.

Paccmotpum BTOpO# 610K CTPYKTYPHOH MOAETH OPTaHU3ALHH MPOCKTHO-OPHCHTHPOBAHHOTO OOVUCHHUS
MPOrpaMMHUpPOBAHNI0 MHKpopoboTroB «Peammsanus mpoekra»y. B Hauanme peanuzamum mpoekTa  yike
chOpMHPOBATOCh BUACHUE, KaK OVACT BHITJIAACTh MAPKHHT, U3 Yero OHa OVAET COCTOATh U Kakue (QPyHKINH
BBITIOJHATh. YYACTHUKHM MPOCKTA HM3YYWIH BO3MOXHOCTH MHKPOKOHTpoiepa Arduino, u momoOpanu
HeoOXoAuMBIC Aetand Al peamm3aupd  npoekta. CTYIGHT B pPOJAM  HHKCHEpPA  HCHONB30BA
HWKCNCPEYUCICHHBIC ACTATH ISl KOHCTPYHPOBaHUs MUKpopobora [9,10]:
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- Ceponpusog SG92R 611 BEIOpaH B KadecTBe NIardayMa MapKuHra;

- YnerpassykoBeie Moayau uaMepenus paccrosaus HC-SR04 cnyxumu 11 KOHTpons u
oToOpaxkeHUs1 CBOOOIHEIX MeCT B mapkure. KonmnuecTBo MecT B mapkuHre 4, COOTBETCTBEHHO OBLIO
MOJKITIOYCHO 4 CAVMHALL AAHHOTO JATYHKA;

- TloacucTema aBTOMATHYECKOTO YIIPABICHUS OCBEIICHUEM OBITIO PEAU30BAHO C TIOMOIIBIO AATYHKA
ocBemeHHOCTH (horopesuctop GL5516;

- JAng MOHHMTOPHHIA TEMIICPATYPhI M BIAKHOCTH MAPKUHIA HCIIONb30BANTH AATIUK TEMIECPATYPHI U
pnasxkHoctr DHT11;

- Jlast vHaUKAIIAE MONYYECHHBIX JAHHBIX U3 JATYMKOB ObLT BIOpaH qucmuieit 1602 ¢ moayaem 12C.

OpraHuzaiust 3HCPTOCHAOKCHUS MPOCKTa OBIIO OPraHU30BAHO TAKHM O0pPA30M, YTO Kaxkgas U3
BBILICTICPCUHCICHHBIX ACTANCH MOAKIIOUATIACh C MOMOIIBIO MAKECTHOHM IIATHI, CIEJOBATEIBHO, MUTAHUE U
KOHTPOJTb OCYIIECTBIUIOCH 3a CUST MUKPOKOHTposLIepa Arduino.

[Tpu KOHCTPYUPOBAHUH MUKPOPOOOTa COOMIONATHCE CJICAYIOIIHE HPUHLIMITEL:

- MobunbHOCTE (MHKPOPOOOT AOMKEH OBITH HETSKEIBIM, ACTATH MHUKPOPOOOTa JOMKHBI JIETKO
KPEMUTLCH MEXKIY COO0I);

- HagexxHocTs (getann MUKpPOpoGOTa U APYTHE IEMEHTH! JOIKHBI OBITh IPOYHBIMU);

- Pacmmmpsemocts (momkHa OBITH MPEAYCMOTPEHA BO3MOMKHOCTh JOOABICHHS JOMOTHHUTCIBHBIX
JeTajaed ¥ KOMIIOHCHTOB A1l paciiupeHus (PYHKIHOHATBHBIX BO3SMOKHOCTEH MUKPOPOOOTA).

[Tocne 3aBepmeHns COOPKU MAPKUHTA, CTYACHT B POIH MPOrPaMMUCTA, pa3padaThiBal MPOrPaMMHEIN KOJ
U1 MUKpOKOHTpoiuiepa Arduino. MHCTPYKIINH U YCITOBHSA [T K&KAOTO JATYHKA HA VCTPOHCTBE PEaIH30BaHbI
Ha OCHOBE (DYHKLIMOHATIBHOCTH MHUKPOPOOOTA.

B xavecTBe mnarGayma napkunra Obu1 Henonb3osal cepponpusoa Micro H301. HlnarGaymsl ciy»kaT pis
OTPaHUYCHHS BBHE3Ja B MAPKUHT, COOTBETCTBCHHO NPH BPALNCHUU Balda cepBonpuBoia Ha 90 rpaiycos
mnaréayM OTKPHIBACTCS W TOPUT 3CICHBIM CBETOAMON C HHTEPBAIOM B 3 CEKYHABI. 3aTeM OOpaTHO
BO3BpaIacM Bal cepsonpueoia B 0 rpaayc, mmardayM 3aKphIBACTCS H 3)KUTaeTCs KPACHBIH CBETOAWOL,
JaBasg CHUTHAJN «CTOm» BoauTensaM aBtomMoOmieh. [lporpamvubiii kox, paspaboTaHHBIN Ui YIIpaBICHUE
nH(pakpacHeIM myabToM ¢ marod HX1838 mpexHazHaueHO 11 OTKPBITHA M 3aKpbiTHE Imardbayma (mpu
Haxatnu Ha kHomkHu rpomkoctd MK-mynera). CremoBarenpHO, VBEIHYECHHE TPOMKOCTH — OTKPHIBACT
mnaréayM, YMEHbIICHHE TPOMKOCTH — 3aKPBIBACT LITArOayM;

VY ApTpa3BYKOBOH MOAYIE H3MEPCHHS PACCTOSHHUA OBLT HCIONB30BAH AN KOHTPOIS W OTOOpasKCHHS
CBOOOAHBIX MECT B mapkuHre. llporpamMMHBIN KOX VYOPABICHUS VIBTPAa3BYKOBOTO MOAVISL H3MEPCHUS
PacCTOSHUS PEATM30BaH CICAVIOINUM 00pa3oM: €cid Ha paccTosHuH 30 CM BCTPEYATIOCh XOTh OXHO
MPEIATCTBUE B 4 YIBTPA3BYKOBBIX MOAYIAX H3MEPCHUS PACCTOAHHS, TO HA JHCIUICH OTIPaBiAIach
COOOIICHUE «HET CBOOOAHBIX MECT». B X0A€ BBHIMOTHEHHS JAHHOIO 3TAala MPOSKTa OBITH PELICHBI P
poOIeM, CBA3aHHBIC ¢ OUOIHMOTEKAMH JATYHKOB, COBMECTUMOCTH C BEPCHUSAMH MPOrPAMMHOM CPEABL, a TAKKE
WHAWKALUHN HECKOJIBKUX MOKA3aTeNCH U3 Pa3NUIHbIX JATIUKOB B OJMH AUCIUICH.

TectupoBanre W OTNIaJKa MPOrPAMMHOTO U TEXHHYECKOT0 OOCCICUCHHS MHUKPOpoOOTa MPOBOAUIACH
CTYACHTAMH-WICHAMH TPOCKTHOH TIPyNIbl. BbUTH mpoTECTHpOBaHBI VCTPOUCTBA € PasiuyHbIX (PakTopoB.
[TpoBepsinn  paboTOCIOCOOHOCTE JATYUKOB, cepBompuBoga U gucmies. OOUH W3 MPUMEPOB. JATYHK
temnepatyps! U Braxaoctd DHT11 tecrupoanu ¢ momompro orad. Ecnun 3akedp COMYKY WIIH 32KUINAIKY
BOJNM3H JaT4YvKa, TO WHAWKALUS TEMICPATYPhl MMOKA3BIBAl BHICOKUH YpOBEHb. Takum oOpa3oM, HNPUILIHA K
BBIBOAY, YTO pabOTOCIIOCOOHOCTh JATIHKA B HCIPABHOM COCTOSIHHU.

B npouecce TectupoBanus yCTPOWCTBA OBLTH U3MEHEHBI MECTOMNONIOKCHHUE JATIUKOB, LICHTPATH3HPOBAIN
HCTOYHUKH MUTAHHSL

«OneHKa MNpOoeKTa» SABICTCSA 3aBEPLIAIOIIAM OMOKOM padoT CTPYKTYPHOH MOIETH OpraHHU3allid
MPOCKTHO-OPHUECHTHPOBAHHOTO OOYUICHHUS MPOrPaAMMHUPOBAHHIO MUKPOPOOOTOB.

K moaroToBuTensHBIM 3TamaM 3aIUThI MPOCKTA BXOIAT: CO3AAHUC MACTIOPTA M MPE3CHTALMEH MPOCKTA.
CTYICHTH COBMECTHO C MNPENoJABATENCM TOTOBHIN NACHOPT MpockTa. JaHHBIA JOKYMEHT COICPIKUT
OCHOBHBIC XapaKTCPUCTUKH MpockTa. [71aBHOE TpeOOBaHWE NPH MOATOTOBKE MACIOPTA MPOCKTA — 3TO
JETaIbHOC OIMCAHHE BBIMIOJHCHHBIX PalOT KAKIAOro CTYACHTA mnpockTHOH rpymmel. [lo 3aBepmenuto
MOATOTOBKH MACMOPTa MPOCKTA, MPOCKTHASA TPyIIa Hepeluia K pa3paboTKe MPE3CHTAUH MPOCKTa A
sammTel neped nyomukod [11]. B ganHOM 3Tame cTyacHTBI NMOAOHpATH MarcpHal Uil MPE3CHTALHH.
CrangaptHoe konmuuecTBO ciaiaos 9-12. Ilpu paspaboTke mpe3cHTaMid cAeayeT o0palarh BHUMAHUC HA
SPrOHOMHUYHOCTh CIAMIO0B. BRI MpeanoKeHbl PEKOMEHIALMH 0 CO3JAHUIO MPE3CHTALMN, MakCUMyM 3-4
LIBETA HA ClaiAe; Ha Claiiae He TOMKHO OBITh MHOTO TEKCTA, TEKCT M KAPTHHKH JOKHBEI OBITh BEIPOBHEHBI;
HCIONB30BATh TOJIBKO KAUCCTBCHHBIC H300PAKCHHUSL.
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HeoGxomumpIiM  yenoBueM peamuzaliii NPOCKTHO-OPHCHTHPOBAHHOTO OOYUCHHS NPOrpaMMHPOBAHUIO
MHKPOPOOOTOB SBISCTCS: VCIICIIHAA 3aIMUTa CO3AAHHOrO mpoAykra. CTYACHTH 3aIUUINATH NPOCKT MEpPex
MpenojaBaTesiMd By3a. B XoAe BBICTYIUICHHS VYYACTHHKH HNPUACPKUBATUCH NPUHLHUIOB KPATKOCTH,
MOCICAOBATENPHOCTH M PE3YIBTATHBHOCTH. Pa3paboTyuky HArsIIHO MPOACMOHCTPUPOBATH Bce (QYHKLHN
«YMHOH TTapKOBKI.

[lyOnuunas 3ammra OpoeKTOB MPOLLIA YCIEITHO, BCE TPYIITEI CIPABUINCE CO CBOMMH 3a1adamu. PaboTel
OLICHUBATUCH MO OMPEACICHHBIM KPUTEPHIM OoLicHUBaHUA. KpuTepru orieHHBaHUS COCTOANO U3 IBYX OTAIOB:
OLICHKA caMOi pabOoThl U 3AIMUTHI MPS3CHTALIMHA MEPST AYAUTOPUCH.

[Tocne 3amuThl MpoEKTa, CAVIDATEAM 33J3BalTd BONPOCH M IMOIYYAIHd OTBETH, OOCYKIAmMH padoTy
MPOCKTHBIX Ipynil. [ MTaBHOH LENbI0 JAaHHOTO Mporecca ObllIa BRISBICHUE CHIIBHBIX CTOPOH Pa3paboTaHHOro
MPOAYKTA, U ONPCACICHUEC MOMCHTOB, TPEOYIOIINUX T0Pa0OTKY.

Komanaoii npoekTHO# rpyIIel ObLTO ONPEACICHO MEPCICKTHBA PA3BUTHS MTPOCKTA!

- YCOBEpIICHCTBOBATE MHKPOPOOOT CUCTEMOMN SMS YBEIOMJICHHH HA MOOHIIbHBIHN TEIS(hOH KIUCHTOB
MAPKUHTA O HATHYUH CBOOOJHBIX TTAPKOBOYHEIX MECT;

- HoGaBuTh QPYHKIMIO CUCTINKA ABTOMOOHIICH Ha OCHOBE CEMHCEIMEHTHOTO HHAMKATOPA MPH BbE3IE
B MAPKUHT.

[locne mpoBeacHHS MPOCKTHOrO OOYYCHUSA MPOrPAMMHPOBAHHIO MHKPOPOOOTOB V  VUACTHHKOB
chOPMHPOBATOCH LIETOCTHOE MPEACTABICHUC O MPOCKTE, OCO3HAHUE 3aKOHUYCHHOCTH M 3HAYUMOCTH CBOCH
JESTEIBHOCTH TIOBBICHIO CAMOOLICHKY CTYJACHTOB. TaioKe, YYACTHHKH MOIYYHIH HE3a0bIBACMBIH ONBIT B
paboTe ¢ KOJNJICKTHBOM, NPHMCHHUIN IONYUCHHBIC TCOPETHUCCKHUEC 3HAHUS HA MPAKTUKE AT PCLICHUS
peaIbHBIX IPOOIEM.

[logBoos wWrTOorMm WUCCACOOBAaHWA, B VCIOBHAX LU(POBU3ALNN OCHOBHBIM BCKTOPOM  Pa3BHUTHS
oOpazoBarenpHOro npouecca B Eppasuiickom HanmoHansHOM yvHEBepcuteTe nmend JIL.H.I'ymunesa ssnsercs
MPOCKTHO-UCCIIENOBATENBCKAS  ACATCIBHOCTh. [IpakTukyeTrcs AEMOHCTpamnus pe3yIbTaTOB MPOCKTHO-
HCCIICIOBATEIBCKON ACATENBHOCTH. [IprMepoM MOKET cyKHUT NpoeKThl «Smart parking» u «Smart garden»,
KOTOPBIC ObLTH pa3paboTaHbl yICOHO-TPOSKTHOM ACATSIPHOCTH 00yuaromuxcs. B paMkax mpoBOAUMBIX THSH
mudposuzaumu U BeictaBku «Digital ENU» naHHBIC IpoeKTH OBIIM MPEACTABICHE MUHHCTPY LHM(POBOro
pasBuTHs, 0OOPOHHOU M a3poKOcMUUEcKoM mpombiiieHHocTH Pecniydmmkn Kazaxcran A K. JKymaranueBy
KaK «TYYLIHH BAPHAHT METOAUKH OOYVUCHHIY.
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