MHUHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWI T'OCYJAPCTBEHHBI YHUBEPCUTET

®AKYJIBTET PAJJMOPU3UKA U KOMIIBIOTEPHBLIX TEXHOJIOT UM

Kadeapa kBaHTOBOM PaaAHO(PU3UKHN U ONITOIIEKTPOHUKHU

AHHOTAIMS K TUILIOMHOU paboTe

MOIEPHU3ALINA TABOPATOPHOI'O KOMIIVIEKCA
11O UCCUIIEJOBAHHNIO XAPAKTEPUCTUK
HOJYHNPOBOJHUKOBOI'O JIABEPA

bonpapuuk IlaBes BukropoBu4

Hayunsb1it pykoBoauTens — crapmmid npenogasareins Hlymko KA.

Mumnck, 2024



PE®EPAT

Junmomuas pabota: 51 crpanui, 13 pucyHkoB, 4 TabnuIlpl, 18 HCTOUHHUKOB.

Kniwouesvie cnosa. HTTP, IIJIATA ESP8266, ARDUINO IDE, KJIMEHT-
CEPBEP, SPIFFS, ESPASYNCHWEBSERVER, ESPASYNCHTCP, CHART.JS,
BOOTSTRAP.

Ob6vexmom uccredosarus sirsiercs wiata ESP8266 u ee ucrosp30BaHUE B
KaueCcTBe HWHCTPYMEHTa MJisi MOJIEPHU3AIMKA JIA0OPATOPHOTO KOMILIEKCa TIO
HCCIICIOBAHUIO XapaKTEPUCTUK TOTYIIPOBOIHUKOBOTO Ja3epa.

IIpeomem uccnedosanus — CO3JaHUE KIMEHT-CEPBEPHOrO NMPUIIOKEHUS H
uHTepdeiica moyib30oBaTels IJisl yIpaBJIeHUs Ja00paTOPHON YCTAHOBKU U aHAJIN3a
JTAHHBIX Ja3epa.

Llenv pabomsl — UcceIOBaTh BO3MOXKHOCTH MpuMeHeHus miatel ESP8266
JUISL  yIydilleHus J1abopaTOpHOTO KOMIUIEKCA, CBS3aHHOTO C HM3y4YCHHEM
MOJYNPOBOJHUKOBOTO  Jazepa. Jlimg JOCTWKEHWST JaHHOW 1enu  ObLIn
WCIIOJB30BaHbl  METOJbl MPOCKTUPOBAHUS W pealiu3alldd MPOrPaAMMHOIO
oOecrieueHusl.

B pesynbraTe BhInONHEHHs paboThl u3ydyeHa miuata ESP8266 Bxirouas ee
pacniuHOBKY H crenndukanuu. Hactpoena cpena paspabotku Arduino IDE ¢
HEOOXOAMMBIMU i1 paboOThl € IUIATOM W BeO-cepBepOoM OMOIMOTEKAMH.
Pa3zpaboTaHo KIHEHT-CEepBEpHOE MPOTPaAaMMHOE 00€CTIEUCHHE U TTOTH30BATEIbCKUIMA
unTepdeiic, ucnonbdyiiee 6udbmuorexku ESPAsynchWebServer u apyrue nmns
co3zaHusi BeO-cepBepa, 0O0paOOTKHM 3ampocoB M JIaHHBIX. B udacTHOCTH, ObLIM
npuMeHeHbl Takue TexHonorun kak HTTP, SPIFFS, Chart.js u Bootstrap.
Pa3pabotan u peanuszoBaH BeO-uHTepdelc mJisi yHpaBleHUs J1abOpaTOPHBIM
KOMIUIEKCOM, BKJIIOYAIOMIMKA BU3YATH3AIMI0 TPapUUECKUX JaHHBIX C IMOMOIIBIO
chart.js u opopmienue ¢ ucnonb3oBaHueM bootstrap. CrpoeKkTupoBaHa CXema,
MO3BOJIAIONIAS MCCIENOBATh BaTT-aMIEPHYIO XapaKTEPUCTHKY TIPU Pa3HbIX
TEeMIepaTypax.

Pa3paboranHoe nporpaMMHOe o0ecrieueHrne BO3MOXKHO MCIOJIb30BaTh AJIs
MOJICpHH3AIMHN JIPYTHX J1a0OopaTOPHBIX KOMIUIeKcoB. MHTepdelic mporpaMmer
SBJIICTCS] MHTYUTHUBHO TTOHSTHBIM U YAOOHBIM JUIsl YIIPABJICHUS YKCIIEPUMEHTAMU
Y aHAJIM30M TIOJyYEHHBIX JTAHHBIX.
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Ab'exmam 0acnedasanns 3'synsenia miara ESP8266 1 sie BeikapeicTaHHE ¥
SKaclll IHCTpYMEHTA JJIsl MaJ3pHi3allbli JJabapaTopHara KOMIUIEKCY Ta
JaciieJaBaHH] XapaKTapbICTHIK MayIpaBaHiKoBara jazepa.

IIpaomem dacneoasanus — CTBapIHHE KIIIEHT-CEpBEpHAra MpbIKIagaHHs 1
1HTIpdeCcy KapbICTalIbHIKA JIJIs1 KipaBaHHS JlabapaTopHail YCTaHOYKI 1 aHaJli3y
JaI3€HBIX Jlazepa.

Mb>ma npaywl — nacnenaBaib MardsIMaciil IpeIMsHEHHS T1aThl ESP8266
TUTS TAUTSTIIIDHAES JabapaTopHara KOMITIEKCY, 3Bsi3aHara 3 BEIBYYIHHEM
naympaBajiHikoBara jgazepa. [{is qacsirHeHHs naji3eHai MIThl ObLTI BRIKAPBICTAHBIS
MeTaJibl TpaeKTaBaHHsI 1 palli3allbli IparpaMHara 3a0ecIsIIdHHS.

VY BbIHIKY BbIKaHaHHs pa0OThI BbIByuaHa miata ESP8266 ykiouarousl sie
pacnuHOBKY 1 cnienbidikanpii. Hanamkana acaponnze pacrpanoyki Arduino IDE 3
HeaOXO0IHBIMI JIJIA Mpallbl 3 IJ1aTai 1 B30-cepBepaM 010isTIKami. PacnpaiiaBana
KJIIEHT-CEpPBEPHAE MparpamMHae 3a0€CIsTU3HHE 1 KapbICTalKl 1HTApdeiic, akoe
BbIKapbIcTOYBae 010isaTaK1 ESPAsynchWebServer 1 iHIIbIS 1711 CTBap HHS BI0-
cepBepa, anmparoyki 3anbiTay 1 Jaa3eHbIX. Y TPbhIBATHACL, ObUT YKBITHIS TaKis
taxHanorii sk HTTP, SPIFFS, Chart.js 1 Bootstrap. PacnipaiiaBansi 1 paasiizaBaHbl
BI0-1HTIp(eiic s KipaBaHHS JlabapaTOPHBIM KOMIUIEKCaM, sIKi YKITtouae
Bi3yasi3allblio rpadiuHbIX JaA3€HbIX 3 nanaMoraii chart.js 1 apapmnenue 3
BbIKapbICTaHHEM bootstrap. CripaekTaBaHas cxema, sikasi 1a3Bajisie aacieaBallb
BaT-aMIIEPHYIO XapaKTaphICTHIKY TPl PO3HBIX TAIMIIEpATypax.

PacnpanaBanae nparpamnae 3a0ecrisiad9HHE MardbiMa BBIKAPBICTOYBAIIb JIJIS
MaJPPHI3aIbIl THIIBIX JJA0apaTOpHBIX KOMIUIeKcay. [HTapdeiic mparpamsl
3'syIIsiena 1HTYIThIYHA 3pa3yMelibIM 1 3pDYUHBIM JIJIs1 KipaBaHHS SKCIIEPhIMEHTaMI 1
aHai3aM aTphIMAHbBIX J1aJ[3CHBIX.
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The object of research is the ESP8266 board and its use as a tool for
modernizing a laboratory complex for studying the characteristics of a
semiconductor laser.

The subject of the research is the creation of a client-server application and
user interface for managing the laboratory setup and analyzing laser data.

The aim of the work is to explore the possibilities of using the ESP8266 board
to improve a laboratory complex related to the study of a semiconductor laser. To
achieve this goal, methods of software design and implementation were used.

As a result of the work, the ESP8266 board was studied, including its pinout
and specifications. The Arduino IDE development environment was set up with the
necessary libraries for working with the board and web server. Client-server
software and a user interface were developed, using libraries such as
ESPAsynchWebServer and others for creating a web server, processing requests,
and handling data. Specifically, technologies such as HTTP, SPIFFS, Chart.js, and
Bootstrap were applied. A web interface for managing the laboratory complex was
designed and implemented, including graphical data visualization with Chart.js and
styling with Bootstrap. A scheme was designed to investigate the power-current
characteristic at different temperatures.

The developed software can be used to modernize other laboratory
complexes. The program interface is intuitive and convenient for managing
experiments and analyzing the obtained data.



