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CTBOPEHHSA TPOT'PAMHOI'O 3ABE3ITEYEHHA JIJIA
BUMIPIOBAJIBHOT'O KOMIUVIEKCY MAT'HITOMETPIB LEMI-30

IIpodaema. 3a ocTaHHI JECATIIITTS PO3BUTOK TEXHOJIOTIH 1 MU(POBUX MpHUIIANliB HEBIIMHHO HaOupae o0OepTiB i
nenani Oinblle BIUIMBAE HA HaIIe IOBCSKICHHE JKUTTA. Bakko ysABUTH cydyacHy JIOJMHY, SIka O y Haml dYac He
BHKOPHCTOBYBaJIa Pi3HOMAaHITHI MPUIaAH, SK y MOOYTi, Tak i HAa poOOTi. 3 KOKHUM THEM IIi MPUIaIN PO3BUBAIOTHCS,
OHOBITIOIOTECS, BJIOCKOHATIOIOTHCSI, CTAIOTh 3PYYHIIINMHY Ta 3pO3YMUTIIINMH 11 BUKOPUCTAHHS B PI3HUX cepax KUTTS.
JlocsTHEHHS pO3BUTKY OOYHCIIOBATIFHOT TEXHIKH A€ 3MOTY 3HAYHO 301BIITUTH MIBUIKOIO TIPHJIAIIB A0 THCSAY i HABITH
MUIBHOHIB BUMIpIB Ha 1 CEKyHAy, TaKOX MOKPALIUTH METOAM 1 CIIOCOOM aBTOMAaTH30BaHOT'O KEPYBAaHHS TEXHOJIOTTUHIM
yCTaTKyBaHHSM PI3HOTO POy AisUIbHOCTI. Pe3ynbraTu mporpecy BioOpaskaroThCsl B MIIBUILEHHI SKOCTI MIPUJIAAIB MPH
3MEHIIEHHI TX PO3MipiB 1 OHOBJICHHI IIPOTPaMHOTO 3a0€3IeYeHHS.

MarHiTHe moje, sSKe 3yMOBJCHE JPKepeiaMH HaBKOJIO3EMHOTO MPOCTOPY 1 JPKepenaMH BCEPEIUHI 3eMHOI Kyili, Mae
HeaOusIKuii BIUIMB Ha OlOXiMiYHI Hpollec opraHi3MmiB. JIIoAM INMOXBWIMHM MiNAIOTBCS HOTO Ail, SIK MO3UTHBHIA TaKk i
HETraTuBHIW. MarHiToMeTpy NpH3HaYeHi Ul BUMIPIOBaHHSA XapaKTEPHUCTHK MArHiTHOTO IIOJS T4 MarHiTHHX BIACTUBOCTEH
MarepiaiB, a iX BHKOPUCTAHHS Ja€ MOXITUBICTD TIepe0adaTH HEraTHBHI SBHUIA 3aIf00iralouH iX BIDIMBY Ha JIFOICTBO.

Meta. Ha nanuii yac 3anuimaeTscsi akTyaJIbHUM CTBOPEHHS NporpaMHoro 3abesnedeHss (I13), ske 6 mamo 3mory
JIETKO B3a€MOJIISITH KOPUCTYBady 3 alapaToM uepes 3py9HUi 1 3po3yminmii inrepdetic. MeToro poboTh € po3podKa Takoro
MIPOTPaMHOTO 3a0e3Me4eHHs Il BUMIPIOBAaJIbHOTO KOMIUIEKCY MarHiToMerpiB lemi-30, sike MOXKHa BUKOPHUCTOBYBATH B
XOJIi TOCHIDKEHHST MarHITHOTO NOJIs Ha 3eMHii noBepxHi. Lle I13 monermmTs B3aeMo/1ito 3 TAKOTO THITY IpHiagaMu. | s
nporpama Moxe O0yTH KOPHUCHOIO IPU MPOTHO3YBaHHI 3eMJIETPYCIB BHACIZIOK 3MiHA MarHiTHOTO MOJIs 3eMIIi.

Pesyabrarn nociimkenHs. B pe3ynbrari NpoBeIeHOro aHallizy iCHyHOUOro MporpaMHoro 3a0e3rneyeHHs ISl TAKOTO TUITY
npuiazgiB OyJao po3poOrieHO J01aToK MOBOKO mporpamysanus Python. Jlins po3poOku iHTepdeiicy mporpamu oOpaHO
koHCTpyKTOp st po3podku GUIL. Oxpim Microsoft Visual Studio, OyB Bukopucranuii kpocruiardpopmenHuit 3acido Qt.
PosmisHyBIm QyHKIioHaN icHyrodoro 113, y po3pobneHomy iHTepdeiici BpaxoBaHi i peaitizoBaHi (akTopH, siKi 3po0iIsiTh 1aHy
MpOrpamy 3py4HIIIO, MOOLIBHIIIIO 1 THYUKIIIOH0. 30KpeMa, OyyIo J0aH0 IPOrpaMHHIA KO [T iHiIiasTi3ari cepiiHuX MOpPTiB,
JTOAHO MOXITMBICTD MEPETIITHYTH BUTHHI MOPTH Y CHCTEMi. MOMXIIMBICTS TIOYATH 3aITUC OTPUMYBAHHX PE3YIIBTATIB JO3BOJIHTH
(ikcyBaTH JaHi i3 Oyb-sIKOr0 MOMEHTY HOCITiMKeHHs. Jlonany BioOpakeHHs ITOTOKY TAHUX 3 (hiKCOBaHOKO 3aTpuMKor0. [1in ac
poboTH mpuiIay MOKHA BiMOOpaXkaTw JaHi, sKi HAWIDIA B MOMEHT 3alKCy 1 BiMOOpakaTH 3alHC OCHOBHHX KpPOKIB TIPH
BUKOPHCTAHHI PHIIA Ly TICIIs 3aKiHYeHHs poOoTH. Benyke 3HaYeHHS Ma€e i MOXKIIMBICTD 3aBEPIINTH 3aITHC OTPUMYBAHHX PE3YIlb-
TariB B Oy/Ib KMt MOMEHT Ta 30epeKeHHS 3aIMCIB 3 MOMKITMBICTIO iX ITOAJIBIION0 BUKOPUCTaHHS JUTS aHAITI3y Y1 IIPOTHO3YBAHHS.

BucnoBku. [HIyK1iiiHI CyITyTHUKOBI CHHXPOHI30BaHi 3-KOMIIOHEHTHI MarHITOMETPH, SIKi IPU3HAYEH] [J1s I0CITiJDKSHHS
KOJINBaHb MarHiTHOTO TIOJISl HA 3eMHIH MOBEPXHi i7[eaTbHO MiXOIATh I MOHITOPHHIY 3¢MJICTPYCIB 1 BIUTUBY MArHiTHOTO ITOJISI
Ha TIPOLIECH, SIKi 3 I[M TOB’s13aHi. Taki npmiagyu noTpedyoTh SKICHOTO POrpaMHOro 3abe3nedeHHs. 3po3yMiinii inTepdeiic
JIO3BOJIUTH PO3IMIMPUTH BUKOPHCTAHHS TPWIAAY, 3aTyYHBIIA OUTHIIYy ayauTopio. A (DyHKITIOHAIBHI MOXIIHBOCTI JOJATKy
MOYKHA HaJIaJli MOJIEpHi3yBaTH, OOMpArOur HOBITHI TEXHOJIOTI] 1 BpaXoBYIOUH MOTpedU KoprcTyBaviB. CTBOPEHHS POTPAMHOTO
3abe3medeHHs TS BUMIpIOBAJIBHOTO KOMIUIEKCY MarHiToMeTpiB lemi-30 € akTyassHIM 1 3aTpeOyBaHNM.

Karwuosi ciioBa: marnitomerp, IT-Trexnoaorii, inTepdeiic, marnitae mosne, kommieke Lemi-30.
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CREATION OF SOFTWARE FOR THE MEASURING COMPLEX OF

MAGNETOMETERS LEMI-30
Introduction. Over the past decades, the development of technology and digital devices has been steadily gaining
momentum and is increasingly becoming an important part of our daily lives. It is difficult to imagine a modern person
who would not use various devices in our time, both at home and at work. Every day, these devices develop, update,
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improve, and become more convenient and understandable for use in various spheres of life. Achievements in the
development of computer technology allow to significant increase the speed of devices to thousands and even millions of
measurements per second, as well as to improve the methods and methods of automated control of technological
equipment of various types of activities. The results of progress are reflected in the improvement of the quality of devices
while reducing their size and updating the software.

The magnetic field, which is caused by the sources of the Earth's orbit and the sources inside the Earth's surface, has
a significant impact on the biochemical processes of organisms. People are exposed to its influence every minute, both
positive and negative. Magnetometers are designed to measure the characteristics of the magnetic field and magnetic
properties of materials, and their use allows predicting of negative phenomena and preventing their impact on humanity.

Purpose. Currently, the creation of software that would allow the user to easily interact with the device through a
convenient and understandable interface remains relevant. The purpose of the work is to develop such software for the
lemi-30 measuring complex of magnetometers that can be used during the study of the magnetic field on the earth's
surface. This software will facilitate interaction with this type of device. This program can be useful in predicting
earthquakes due to changes in the Earth's magnetic field.

Results. As a result of the analysis of the existing software for this type of device, an application was developed in
the Python programming language. To develop the program interface, a GUI designer was chosen. In addition to
Microsoft Visual Studio, a cross-platform tool Qt was used. Having considered the functionality of the existing software,
the developed interface takes into account and implements factors that will make this program more convenient, mobile
and flexible. In particular, the program code for the initialisation of serial ports was added, and the ability to view free
ports in the system was added. The ability to start recording the obtained results will allow you to record data from any
moment of the study. Added display of data stream with a fixed delay. During the operation of the device, you can display
the data received at the time of recording and display the recording of the main steps when using the device after the end
of the operation. The ability to complete the recording of the obtained results at any time and save the records with the
possibility of their further use for analysis or forecasting is also of great importance.

Conclusions. Induction satellite synchronized 3-component magnetometers, which are designed for the study of
magnetic field fluctuations on the Earth's surface, are ideal for monitoring earthquakes and the influence of the magnetic
field on the processes associated with it. Such devices require high-quality software. An understandable interface will
allow you to expand the use of the device, attracting a larger audience. And the functionality of the application can be
modernised in the future, by choosing the latest technologies and taking into account the needs of users. Creating software

for the measuring complex of lemi-30 magnetometers is relevant and in demand.
Keywords: magnetometer, IT technologies, interface, magnetic field, Lemi-30 complex.

Beryn

besniy mpucTpoiB MparroroTh, BAKOHYIOTH Pi3HOTO
pomy poOOTy, CYNpPOBODKYIOTH JIFOACTBO Y pIi3HHX
cepax IisUTLHOCTI BIPOAOBK ILIOTO JHs. BoHM pi3Hi,
AK 1 iX (yHKIioHaN. Byjp-sika TexHiKa CKIIAJIA€ThCs 3
PI3HHUX €NeMEeHTIB, sIKi BiIOBINAIOTH 3a Ti YW iHIII
¢yHKIIT B anapari, mpote Kovch (yHKIIOHAT MaIIuH
OyB 3HAYHO OOMEKEHIIIMIA, 1 SKIIO  Opard 0
MIPUKIIAy BUMIPIOBAIGHY TEXHIKY, B SKiii TOTpiOHO
3a/1aBaTH Te YM iHIIE 3HAYCHHS, TO KUIBKICTh 3HAYCHb,
ki MOkHa Oynmo O 3amatw, Oynaa Habarato MEHIIO
gyepe3 moTpedy HagBHOCTI B MammHi (Di3UIHUX
eJIEMEHTIB PETyIIIOBaHH: a00 33/1aHHs 3HAYCHB Ha eTartl
BBEJICHHA JJaHNX. ETan BUBeNIeHHS pe3yNbTariB pi3HUX
BUMIPIOBAJIbHUX EKCIICPUMEHTIB 1 JIOCHIKEHb TEX
panire OyB JOBOJI HE3pyYHUM 1 TOTpeOyBaB HassBHOCTI
eNleMeHTy ISl IpyKy iHdopmariii Ha narepi, Ta # cam
NpoleC BUBEJICHHS Pe3yNIbTaTiB 3aiiMaB JI0BOMI Oararo
gacy. Came TOMy B XOIli Iporpecy oOUMCIIOBAJIBHOI Ta
BUMIpPIOBAJILHOT TEXHIKU 3’ SIBIISIBCA Ta
BIOCKOHAJIIOBABCS TaKWi ejeMeHT sk intepdeiic. Ha
MOYaTKy CBOTO PO3BUTKY iHTepdeHC MpUCTporo — IIe
OyB neBHUI Ha0ip MepeMuKayviB Ta KHOTIOK Ha JINIEBIH
cTopoHi (maneni) npwiany. Ili3Hilne 111 BUPIIICHHS
miei mpoOnemu OyJI0 CTBOPEHO CHEliajbHI MOBH
MporpamMyBaHHs Ta pizHi onepariitzi cuctemu (OC) Ha
ix ocHOBI. SIk pe3ynsTar LBOro eTamy mporpecy Oyio
CTBOPEHO Pi3HOTO THITY Mporpamue 3abe3neuerss (113),

sIKe JIaBaJI0 3MOTY KOPHCTYBady KOM(OPTHO KepyBaTH
SIK BEJIMKMMH, TaK 1 MaJlUMH 32 PO3MIpOM NPHIIaaMH,
JIETKO OTPUMYBATH PE3YJIbTaTH BUKOHAHOI poOOTH Ta
CIIOCTEPIraTy 3a CAMHM MPOIIECOM B PEXKHMI peaibHOTO
yacy. Y TenepilHid yac AJisi CTBOPEHHS (PYyHKIIIOHA-
neHOro II3 TepmiH BHKOHaHHA POOOTH € IOBOI
TPUBAIMM TIPOIIECOM 4epe3 IMOTpedy B JIFOACHKHX
pecypcax 1 3aJCKUTh Bl CKJIAJHOCTI BHUKOHAHHS
3ajadi, ska B CBOK 4epry, Moke OyTW peaji3oBaHa
pI3HUMH  MeTOOaMH  PO3POOKH, IO CIPUYMHAE
PO30OMTTS Ha Iij13a/a4i 1 po3Moiii Ha Pi3Hi Miapo3aiiu.
Tomy Ha pgaHMii dYac 3aJHIIAETBCA aAKTYaJbHUM
crBopeHHs 113 moBoto mporpamyBanus Python, sike 6
JO3BOJIJIO  JIETKO  B3AaEMOJISITH  KOPHUCTyBady 3
arnaparoM uepes 3pyUHHi 1 3po3yMiluii iHTepderic.
AHaJIi3 ICHYIOYHX CHCTEM Ta MeTOAIB HOCJTiIKeHb
CydacHi nipuiajy, siKi TPOBOMATh TIEBHI 3aMipH,
HaINpUKJIa] atMOC()EPHOTO THCKY, BOJIOTOCTI THOBITPS,
TeMIeparypy, MOKYTh HPALIOBATH aBTOHOMHO Ta He
3aJIeKaTh BiJ CUCTEMH KEpyBaHHS, IO CBiIYUTH IIPO
HasBHICTh KOMIIOHEHTIB, SIKi JKUBJISTH TPHCTPOI Ta
30epiraloTh JaHi Ha BCTAHOBJIEHHUX HOCisX. Lle 3pyuHo
THM, 10 /IS POBEJCHHS 3aMipiB He MOTpiOHa yyacTb
JIONWHYM, ajle BCE JK 4epe3 JesAKMHA 4ac, KOIH
eKCIIepUMEHT Oynie 3aBeplIeHHH, KOMYCh TOTPiOHO
Oyne Bpy4YHY 3aHOCHUTH pE3y/IbTard BUMIpIB 10
3arayibHOi 0asW JaHUX AJsl MPOBEAEHHS MONAJIbLIMX
JIOCITIIDKEHB, 1110 3aliMae Taky Hemauio Jacy [1].
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[cHyrOTE IpHITa K, SIKi MAFOTh JOCTYI O MEPEXKi
IaTeprer, i 3a criemiaTbHIMHA TIPOTOKOJIAMH TIepe1adi
JaHUX TepelaloTh Pe3yNbTaTh y CUCTEMY 30epiraHHs
naHux opranizanii. CaMe meil BapiaHT eKcruTyaTamii
BBQ)KAETHCS HAHONTUMANBHIIINM, ajle B MOMEHT,
KON BHHHUKHE TIIOTpeda IMPOBENCHHS PEMOHTHHX
poOiT, imkeHepu OyTyTh IPOBOJUTH PEMOHT BPYUHY.

3apa3 dacrTilre Uil KOMYHIKarii KOpHCTyBada 3
KOMIIIEKCOM JIATYNKIB BHKOPHCTOBY€ETHCS
0e3npOoBiHUN 3B’SI30K, ajic OyBarOTh BUIIAIKH, KOJIU
iHdopMamis 3 AaTYMKIB CIIOYATKy TMEpeAacTbess Ha
TMOMATKOBMMA  (Qi3WYHHI TIPHUCTPi 1 JdIme  Tomi
BUBOJMTHCS Ha AMCTaHIiiiHe KepyBaHHs. Lle 3pobneno
IUIsl OTpUMaHHs TouHImol mepeaadi nanux. CydacHi
MPOTOTUTIH, ab0 poOOYi MOIEN IepemaroTh AaHi 3a
mpotokosioM Ethernet, RS-232 Tomro.

3rifHO 3 TOTOYHMM CTaHOM  PO3BUTKY
TEXHOJIOT1M KOMYTaIii MPUCTPOiB Ta MEPEX iICHYIOTh
i 6e3mpoToBi 3’equanns, taki sk Wi-Fi, Bluetooth,
tomo.  Texnomoris  Wi-Fi  Tta  Bluetooth
BUKOPUCTOBYIOTh PaIiOXBUII JJIs TIepeiadi JaHuX.

TemexomyHikarii Ta iHTepHET — OmHI 3
HalBaXMBIIMX HanpsMmkiB [T-cepu, mo crpiMko
pO3BUBalOThCA. Lle KOMIUIEKCHA THIYCTpIs, sIKa HaJa€e
KOPHUCTyBauaM pi3HI BHOM TOCIYT, pO3po0mse
TEXHOIIOTIYHI ENeKTPOHHI HOBOBBEJCHHS, CTBOPIOE
npwiagu Ui Tiepenadi Ta TNpuidAMaHHs iH(opmarrii.
Oxkpemuii iHTEpeC TMPEACTABISAIOTh TPHIATH, SKI
JIOTIOMAararoTh B JIOCTI/DKEHHSAX 3€MHOI TIOBEpXHI Ta
iaHetd 3emiis B 1iioMy. OJHUM 3 TaKUX TPUIAJIIB €
YHY - BUMIpIOBAIBHUI KOMIUIEKC MAarHiTOMETpiB
Lemi-30, 3a JOMOMOTOIO SIKOTO BUMIPIOIOTH MarHiTHI
noys. Y MarHitomMeTpax peaji3oBaHO HOBUIl METOx
CHJIBHOTO TIPUJIYIIEHHSI YaCTOTH MEpPEXi, 0 pOOUTh
HOTO0 3pYYHMM JUISl BAKOPHCTAHHS ITOOIN3Y HACEIEHOTO
MyHKTY. YCi AaTurku omHaKoBi B Mexkax 0,1 nb. [2].

AKTyaJIbHAM CTaJIO MUTAHHSI CIPOILIEHHS pOOOTH
npuiaagy W YacTKOBOI  aBToOMaru3amii  mporecy
OTPHUMaHHS pPe3yNbTaTiB JOCiipKeHHs. [[poro MoxHa
JOCSTHYTH, CTBOPHBIIM TpOrpamMHe 3a0e3TeueHHs!
MOBOIO TporpamyBaHHs Python mis copsbkeHHS 3
KOMIT'FOTEPOM YJIBTPaHN3bKOYaCTOTHOTO BHUMIpIOBAITh-
Horo Komrmiekcy Lemi-30, 3 MOXKIIMBICTIO 3’€THAHHS 32
JIOTIOMOTOI0 ~ CEPIMHOTO TMOPTY, sKe O BKIIOYAJIO
iHiiai3aIi0 CepiiHOTO TMOPTY NPOrpamu; BHOIp
HasBHOTO BUIBHOIO CEpiHHOrO MOpTy; 30epiraHHs
pe3ylibTariB  aBTOMaTUYHO Ta BPYYHY B BUIVISII
TEKCTOBOTO (paiiy; MOKIIMBICTh MEperIsAaHHs POIIe-
Cy BUMIPIOBaHHS B PEXKHMi pealbHOTO yacy; BUOIp
JIMPEKTOPIi TSl aBTOMATUYHOTO 30epeKEHHS JJaHHX.

Metoau aociixxeHb

BumiproBansHui KOMIUIEKC Lemi-30
PO3pOOIEHUI 3 MOXIHBICTIO CEpPiliHOTO 3’€IHAHHS
Tty RS-232, axuit q03Bossie mepenady oTpUMaHUX
naHux Ha cucreMy kepyBaHHsS [3]. IloBHa cucrema
CKIIQIa€ThCs 3 TPHOX MATHITHUX 1HIYKIIHHHX
kotymiok natuukie LEMI-30 i oxHoro 0j10ka 3B'sI3Ky

ta 300py ganux (CAM), skuii 3'ennye nataukun 3 [1IK
Ta 3abe3neuye iX xuBjIeHHI. Mae cynyTHukoBy GPS
CHHXPOHI3awit0 BHOIpKH, BU3HAYECHHS! KOOPAWHAT Ta
oundpyBaHHs AaHUX [4].

Ha TemepimmHiii MOMeHT icHye Oe3mid BapiaHTIB
MOB MpPOrpaMyBaHHs, $IKI II0-CBOEMY HPEKPacHO
CHPaBJISIIOTECA 3 TOCTABICHUMHU 3aJadaMH Pi3HOTO
poxy. Tak camo sk 1 MOB, iCHy€ He3TiYeHHA KUTBKICTh
KOHCTPYKTOpIB, fIKi JomomaraioTb B cTBopeni I[I3.
HAns BUKOHAaHHS 3aBHAHHA 1 JUIT MOMJIMBOCTI
Hajali po3BHUBaTH Iporpamy Oylo oOpaHO MOBY
mporpamyBaHHs Python, sika Ha JaHWit MOMEHT Hacy €
OZIHOIO 3 MIPOCTINIMX B YATAHHI Ta PO3yMiHHI Koxy [5].

Jns po3pobku iHTEepdelicy mporpaMu MOKHA
BHKOPHCTOBYBAaTH KOHCOJb, IPOTe iCHye i 0e3mid
IHIIUX ~ BapiaHTiB. AJle HaledeKTUBHIIINM Ta
HalimpocTimuM  iHCTpyMeHTOM  Oyno  oOpaHo
KOHCTpYKTOp It po3pobku GUIL. 3 HEUM MOXKIHBO
po3pobuTn 3po3yminuii Ta 3pydHuil iHTepderic He
JOKJIaalouy 3aiBUX 3yCWJIb Ta BUTPATHTH Ha IE
BIJTHOCHO HEBEJIUKY KiJIBKICTh yacy. SIKIIo MoBa e
po po3podky 113 Ha onepamiitniit cucremi Windows,
TO TIepeBaXKHa OLIBIIICTh KOPHUCTYBadiB OOMPAIOThH
Microsoft Visual Studio, sxwii mictuth B €00l
HaWOUIBITY KIBKICTh NPUKIAJAHAX TPOTpaM s
BHKODHCTaHHS 1 B TOM JK€ dYac, € JErKkom 1
3pO3yMUJIO0 B KOpUCTYBaHHI. [y po3poOKku HaIoi
mporpaMu, 30KpeMa Ajisl CTBOpEHHS TrpadidHOTo
inTepdeticy, okpim Microsoft Visual Studio, OyB
BUKOPHCTaHUH KpociuiaThopMmenuii 3acio Qt [6].

SKImo 3K PO3MISTHYTH MOMEHT Ta TNPHYUHY
BUHUKHEHHS LBOTO 3aco0y, TO CHOYaTKy JlaHa
0ibmioTeka CTBOpIOBaiach 3 3aAyMKOIO 3HA4YHO
MNPUIIBHIIIATA 1 CIPOCTHTH MPOIEC PO3POOKH
GUI-ponatkiB moBu C++, a kpocruiaTopMeHiCTh
MOJIATa€ B MOXIUBOCTI  PO3POOKHM  JTOJIATKIB,
MpU3HAYeHUX JUIsl pi3HHX Tuiathopm: Android,
macOS, Windows, Linux ta embedded cucrem. Ha
LpOMYy  eTami  CBOIO  ICHYBaHHS  Iporpama
npencrapieHa sk framework, B skoMy Bxe
MponucaHa TepeBakHa OLIBIIICT O0i0TiOTEK, WIO
POOHTD 1HOro 6e3yMOBHO 3pYUHHUM JJIsI KOPHCTYBaHHS
1 103BOJIsIE 3HAUHO 3MEHIIUTH yac po3podku GUIL. Qt
BKIIIOYaE B ce0e MOXJIMBICTH POOOTH 3 0Oazamu
JaHUX, ¢atiramu, CTpiuKaMH, MEPEKEI0,
BUKOPUCTAaHHS MOTOKiB Tomo. IlepeBaroro Qt €
MPOJAyMaHUH JIOTIYHMA HaAOIp KJaciB, 3aBISK
SKOMY, MH HalHCalh 3HA4YHO MEHI 00cArH
KOOy, a caM KOJ BHUIJIAAA€ 3pO3yMUTIIIUM Ta
CTPYKTYpPOBAHIIIUM. A TaKOX, HAaIlMCaHHS KOiB
MoBoro C++/Qt 3MeHIIye pH3UK BUHHKHEHHS
MOMWJIOK, SIKI Ba&)XKO 3HAaWTH Ta BUIIPABUTH,
a caMe: BHUTIK mam'sTi, HeOOpOOJIeHI BUKIFOYCHHS,
HE3aKpHUTI IOTOKH JIISl 3YATYBAaHHS 1 3aIrucy
nanux y aiinu. OkpiM TOro, NMpH BUHUKHEHHI
noTpeOM TMEpPEeHECTH MPOeKT Ha OyIb-AKy iHILIY
wiathopMy - He JOBEAEThCS BPYUYHY IEpErrCcyBaTH
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KO, JUTS ITbOTO MO>KHA Oy/1€ JINIIIE TePEKOMITUTIOBATH
BUXIIHHH KOJ I1i7 00paHy miathopMmy.

OcCKinbKH AaHU# IHCTPYMEHT MIiCTHTB B c00i BCi
noTpiOHi 6i0mioTexku Ta QyHKIII, SIKi JOTOMOXKYTh B
cTBOpeHHi rpadignoro iHTepdeiicy, s BUpIIEHHS]
MOCTaBIIEHOI 3a/adyi OyB BUKOPHUCTAaHUH MPOTOKOI
cepiitHoro mopty QSerialPort, QFileDialog — kiac,
SKAN JTa€ 3MOTY 3YMTYBAHHS 3HA4YCHb Ta MOAAJIbBIIE
BimoOpaskeHHs iX B BiamosimHomy moii, QTimer —

HaJICWJIaHHS KOMaHy Oe3 IepepuBaHb 3 TIEBHUMHU
sarpumkamu, QDataTime — i pikcyBaHHS TOYHOTO
yacy, B sSKul Oyje Bi0OyBaTHUCh NEBHUH KPOK JJIs
MOJKJIMBOCTI Mi3HILlE TEPErsiHyTH TPOLECH, SKi
BiZIOYBaJIMCh B X0 eKcriepuMenTy [7-9].

Pe3yabTaTu AociaigxeHb

B pesynpTari KOpUCTyBalbKuii iHTep(eiic
Tporpamu, SKAW 300pakeHO Ha pwuc.l, mpocTuit i
3pO3yMIITHI

® 7 logger
File COM Port Help

Gain Real time vizualization

[] Show in real time

Recording

Cancel

29%

Pucynok 1 — [nrepoeiic nporpamu

3arasom, BeCh MPOEKT OyII0 BUKOHAHO HA OCHOBI
QWidget Application. Bin 103BoimMB mpuiiMaru
BKa31BKH BiJI MUILIKU Ta KJIaBiaTypH, TOOTO B3a€MOJIISTH
3 KIHIIEBUM KOPHCTYBa4eM, IO € OJIHIEI0 3 OCHOBHHX
3a/1a4 71 CTBOPSHHSI IPOrPAMHOTO 3a0e3MeUeHHSI.

st kepyBaHHS NPOTPaAMHHUM 3a0e3ICUCHHSIM
OyJI0 3aCTOCOBAHO TaKi CJIECMEHTH:

*3BUYaliHA KHOTIKA,

*paioKHOMKA (111 BUOOPY PEKUMIB);

*loJIe JUIS BBOJIY IIOBHOI[IHHOTO
(Tabmuii 3 JaHUMU 200 3aIUCH);

BUTIAJHAN CITUCOK (IS BiTOOpakeHHS HAassBHUX
CEpIfHUX TIOPTIB).

YV momi “Gain” MOXHAa BCTaHOBIIIOBATH
3HAYCHHS YacTOTH OTPUMYBAHHS JaHUX, IO Oyne
BIUTMBATH HA 3arajibHy CTATUCTUKY (pHC.2).

TEKCTYy

B logger
File COMPort Help

Real time vizuglization

(ain

[] show in real time

- a x

Recording

Cancel

PucyHok 2 — BcraHOBIIEHHS YaCTOTH OHOBJIEHHSI JAHUX

Jns
Oynu

TOr0, MO0 BIIKPHUTH
30epexeHHi B XOIi

(haiimm,  sKi

BXKE JIOCIIIIKEHD,

BUKOPUCTOBYEMO BIiJIIOBIAHUN IIyHKT B BEpXHiii
naneni (puc. 3-4).
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File COM Port Help

Open Real time vizualization Recording
Save data to txt file
Output directory [ show in real time

R logger —

Cancel

Pucynok 3 — Bigkputts mupexTopii 3 30epeskeHIMH (aiiiamMu JOCTiKEeHb

[ Load Table

v 4 B > Leid MK > 3asanTaxenHs > Skype > All

Ynopagkysatv ~ CTBOpHTM Nanky

MR [laTa 3MiHEHHA Tun
» Wsnakvid pocryn
B table 071

Bl table 071

015 16 01 46_LEMI142N120l..  15.06.2019 15:20
0151601 48_LEMIT42N120ld  14.06.2019 14:51

M Pobouuii ctin A

2
2

3aBaHTaxeHr #
B lomernm o
[ 3o6paxents A
B bin
B release
OneDrive
ek
= IS NOT NULL (E)
B clarke hesszin

Pucynok 4 — 30epesxeHi ¢aitmm

Cucrema 3anmcy pe3yibTariB  JIOCHIKCHb Hoctyn 1o
JO3BOJIIE 3i0parv JlaHi, CUCTEMaTH3yBard iX Ta  ajMiHICTparop.
CIIPOCTUTH POOOTY 3 KOMIUIEKCOM MarHiTOMETpiB BuxopucroByroun

Lemi-30. Ili naui 3amkau MokHA nepenisHyTH, HarucHyBmm — Choose

Posmip

6 Kb
6 Kb

penaryBaHHS

JTAaHUX Mae

BkIagky COM  Port i

COM Port,

OTPUMYEMO

BUKOPUCTATW B aHaji3l Uil  MOJANBIIONO  BIKHO 3 MOMJIMBICTIO BuOOpy BiibHMX COM mopri

MIPOTHO3YBAHHSL. (puc. 5-6).
5 logger O X
File = COMPort  Help
e Choose COM Port |ﬁme vizualization Recording
1 v [ Show in real time Cancel

Pucynok 5 — Binropenns Bubopy COM mopta
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B pesymnbTaTi iHimianizanii cepiiHuX MOPTiB MOYKHA MAKIIOYUTH 1X CTITBKH, CKUTEKH TIOTpedye
KOHKPETHE JOCTiKCHHS.

COMport

COMport

Refresh

Refresh

Open Close

@)
T}
o

Open

Pucynok 6 — Ileperisia Ta BUOip BUIBHUX TIOPTIiB

Ilix 9ac po3poOKH MiTKITIIOUEHO O10TI0TEKH IS
cTBOpeHHs rpadiyHoro intepdelicy Ha OCHOBI

mwiatdopmu Qt5:
— from PyQt5 import QtCore, QtGui,
QtWidgets

— from PyQt5.QtWidgets import QApplication,
QMainWindow

— from PyQt5.QtWidgets import QFileDialog,
QAction, QLineEdit, QFileDialog

— from PyQt5.QtGui import Qlcon

st xparroi poboTy puia Ty pOBENH BiATIOBITHE
TECTYBaHHSA  TPOTPaMHOTO  3a0e3MeueHHs s
CIIPSHKEHHST 3 KOMIT IOTEPOM YIIETPaHU3bKOYACTOTHOTO
BUMIPIOBAJTLHOTO KOMILIEKCY MarHitomeTpiB Lemi-30.
[1ix gac sikoro OyJo BUSBIIEHO JIEKITbKA TIOMHJIOK:

*[IiCJIA HATHCKAHHSA KHONKHK “‘Start” 3ammc TaHux
BiZIOyBaBCS ITICIIS JEKITBKOX CEKYH/T BiJl HATUCKAHHS,

*BiOOpaXEHHS TIOTOKY JaHUX B PEXHUMI

peaJibHOrO 4Yacy OyJ0 HE MOXKIUBUM, SKIIO
HATHCHYTH ITIiCIIS 3aBEPIIICHHS 3aIUCYy.

BucHoBku

CrBopeHe mporpamMHe 3a0e3leueHHs IS

CHpSDKEHHS! KOMIUIEKCY MarHiTOMETPiB € OCHOBHHM
MOMEHTOM TIPOBEJIEHHS JIOCIIPKEHHS 1 BHMIpiB
MarHiTHUX TOJIB.

3ri{HO 3 AITOPUTMOM POOOTH OYJI0 PO3POOIICHO
iHTEepdeiic, 3 TakuM (QyHKIIOHATIOM:

eiHimiaNi3aIis cepiiHUX MOPTIB;

*MOJUIMBICTh TEPETSHYTH BUIBHI TOPTH Y
CUCTEMI;

*MOXJIMBICTh IIOYAaTH 3allC OTPUMYBaHHX
PE3YIbTATIB;

*BiJIOOpaKeHHs MOTOKY JaHUX 3 (PIKCOBAHOIO
3aTPUMKOIO;

*MOJXKJIUBICTh 3aBEPIIMTU 3aITUC OTPUMYBAHUX
pe3yIbTaTiB;
*BiJI0OpaXKEHHS JTaHUX, SIKi HATIHAILIA B MOMEHT

3aIucy;

*BiJIOOpa’KEHHSI 3aMHCy OCHOBHHMX KPOKIB IPH
BUKOPHUCTaHHI;

*30epeKeHHS 3aIHCiB.

B  xomi rtectyBanHa  Oyno  BHSBICHO
MOMMWJIKY:  BiZIOOpaKEHHS OTPUMYBAaHUX JAHUX

B pe)KI/IMl PCAJIbHOI0O 4YacCy HC 3aBXKIW KOPCKTHO

BimOyBanock. Ilommnka Oyne BumpaBieHa B XOml
eKCIUTyaTalii IporpamH.

OCKIUTbKH TporpamHe 3a0e3neYeHHS
CTBOPIOETHCS 3  METOI0  TIOJIETHIEHHS  Ta/abo
MPUIIBUIIICHHS TPOLECY B3a€MOJIi JIOAWHU 3
TEXHIKOIO PI3HOTO THUIY, TO BpaxOBYIOUH 1€
Oyio po3pobnene 113, sxe MOXHa BUKOPHCTOBYBaTH
B XOIl JOCIIJKEHHS MAr”HiTHOIO IO HA 3€MHIN

noBepxHi. Lli  mocmimkeHHS  MOXYTh  OyTH
KOPHUCHHMH TIpH  TPOTHO3YBaHHI  3eMIIETPYCiB
BHACIIZOK 3MiHM  MAardHiTHOro MOJs  3eMJi.

Jns 1poro CTBOpEHa CHCTeMa 3aIllucCy pe3ysbTaTiB
IOCT/DKEeHb, IO Mae€ Ha MeTi 3i0paTtu mdaHi,
CHCTEeMAaTH3yBaTH IX Ta CIPOCTHTH poOoTy 3
KoMmIuiekcoM MarHiTomeTpiB Lemi-30. Cucrema Oyna
MOJICpHI30BaHa I MOJJIMBOCTI Hajalli JoAaBaTu
OimpIMil (pYHKIIOHAN 3 BUKOPHCTAHHSIM Cy4YacHHX
TEXHOJIOTI Ta 3acobiB 1 onruMizamii  Ta
BUKOPHUCTAHHS CUCTEMHHUX PECYPCIB.
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