MIHICTEPCTBO OCBITU I HAYKH YKPATHU
OJIECBKA HAIIIOHAJIBHA AKAJIEMISI XAPUYOBUX TEXHOJIOT'TA

THCTUTYT KOMIT'FOTEPHUX CUCTEM I TEXHOJIOT'TH
«IHAYCTPIA 4.0» IM. ILH. INTATOHOBA

X1l MIZKHAPO/IHA
HAYKOBO-IIPAKTUYHA
KOH®EPEHIIA

IHOOPMAIIAHI TEXHOJOITI I
ABTOMATHU3ALISA — 2019

INFORMATION TECHNOLOGIES AND
AUTOMATION-2019

30ipHuKk KonoBineu

Yacruna 11

Opneca,
17-18 »xosTHsa 2019



Cekuisa 2

HaykoBi HanipsAMKH:

Cy4acHi MeTOAM i AJITOPUTMHU YIIPABJIIHHS
00'ekTaMu XIMiKO-TE€XHOJIOTIYHOI0 TUITY

ABTOMATHYHI 1 aBTOMAaTU30BaHi CHUCTEMH
YHPABJiHHA TEXHOJOTNYHUMH MPOLECAMHU Xap40Boil
Ta 3epHONEPEPOOHOI MPOMMCJIOBOCTI

ABTOMATH30BaHe YNIPABJIHHA Oi3Hec-pouecamMu:
KOHIenIii, MeTOAM, AJITOPUTMHU, CUCTEMH

IITyyHuid IHTEJIEKT 1 aBTOMATH3ALlIA
POOOTOTEXHIYHUX CHCTEM

Hoge B po3BUTKY iHpOPMALIHHO-KEPYIOYHUX
TEeXHOJIOTI: TeXHIYHa 0a3a, mporpamMHe
3a0e3neYeHHA, Mepexi.



Chaucok

CKOPOYEHb OpraHi3aiii, NpeACTABHUKHA IKUX B3S1JIM YUaCcTh Y KOH(epeHuii

Taomung 1
CxopouyeHHst IToBHa Ha3Ba opraHizauii Micrto Kpaina
BNTU Belarusian National Technical University Minsk Belarus
CAFU CRIAME of Armed Forces of Ukraine Kyiv Ukraine
DMTSAU Dmutro_Motornyl Tavria State Agrotechnological Melitopol Vipaina
University
DNU Vasy!' Stus Donetsk National University Binnuns VYkpaina
Ust-
EKSTU East Kazakhstan State Technical University D. Serikbayev | Kamenogorsk Kazakhstan
IAEI SB RAS Institute of Automa_tlon and Electrome_try of the Siberian Novosibirsk RUssia
Branch of the Russian Academy of Sciences
International Research and Training Center for Information
IRTC IT&S : )
NAS AND Te_chnologles and Systems of the l\_la_tlonal Academy of Kyiv Ukraine
MES Sciences (NAS) of Ukraine and Ministry of Education and
Science (MES) of Ukraine
KGES Kharkiv general education school Kharkov VYkpaina
LPNUU Lviv Polytechnic National University Lviv Ukraine
NTU “KhPT” Il\rgli(t)l;]taeI"Technlcal University "Kharkiv Polytechnic Kharkov Vipaina
NTU <KPls» National Technl_cal LlJ'nlversny Igor Sikorsky Kyiv Kyiv Ukraine
Polytechnic Institute
NU «OMA» Harmionanenuit yniBepcuteT «Onecbka MopchbKa akanemis» | Oxeca VYkpaina
NULESU Bitrg?zl University of Life and Environmental Sciences of Kyiv Ukraine
NATIONAL UNIVERSITY OF SHIPBUILDIN NAMED . .
NUOS BY ADM. MAKAROV Nikolaev Ukraine
ONAFT Odessa National Academy of Food Technologies Odessa Ukraine
ONU Odessa I.1.Mechnikov National University Odessa Ukraine
SSuU Sukhumi State University Sukhumi Georgia
VNTU Vinnytsia National Technical University Vinnytsia Ukraine
BHTY benopycckuii HallMOHAIBHBIA TEXHUYECKUN yHUBEpCUTET | MHUHCK benopyccus
BHTY BiHHHMIIBKWI HAlIOHATBHUN TEXHIYHUN YHIBEPCUTET Binaunis Ykpaina
I[BH?) «KHY» Z[ep?I(aBHHH BvI/IIJ_II/¥I/I HaB4YaJIbHUH 3aKjiaj] ((KpI/IBOp13BKI/II/I KpI/IBI/Iﬁ Pir YKpaiHa
HaIlIOHAJIbHUH YHIBEPCUTET)
HonHTY JloHelbK1ii HalllOHAIbHUHM TEXHIYHUM YHIBEPCUTET [TokpoBchk VYkpaina
IK HAH IacrutyT Ki6epHeTuku imeHi B.M. I'mymkosa HAH . .
N N Kuis VYkpaina
YKkpaiau Ykpaiau
HTY «XI1D» HaI_[I/IOHaJ'II)HI)II/I TUeXHI/I'-IeCKI/II'/'I YHUBCPCHUTET XapBKOBCKI/II/I XapKiB YKpaIHa
MOJIMTCXHUYCCKUHU NHCTUTYT
HTYY "KIII" HaI_I'IOHaJ'I'I)HI/II/IU TCXHI‘IHI/II/I }‘/HlBe.pCI/ITeT ((KI/IIBCI)KI/II/I” Kitis Vxpaina
NMOJNTCXHIYHHUU 1IHCTUTYT» IMCHI1 IPOp}I ClKOpCLKOF (6}
HY «JIII» Hamionaneuuit yHiBepcuteT «JIbBIBChKA MOMITEXHIKAY JIbBiB VYkpaina
OJIATPSI ,?Kiec?iKa JIep)KaBHA aKaJeMIsl TEXHIYHOI'O PETYIIFOBaHHS Ta Oneca Vipaina




[Tponorxenus Tabdnui 1

CxopoyeHHs IloBHa Ha3Ba opranizamii Micro Kpaina
OHA3 Opnecpka HanioHanbHa Akagemis 3B's13ky iM. O.C. [TomoBa | Oneca VYkpaina
OHAIIT Onecckast HallMOHAJILHAA aKaJeMus MUIIEBLIX TexHoioruid | Omecca Ykpauna
OHAXT OnecpKka HalllOHAJIBbHA aKajeMis ITIIeBiX TEXHOIOT1H Oneca VYkpaina
OHITY Opnecpkuil HaLlIOHATTBHUNA TOJTITEXHIYHUIN YHIBEpPCUTET Opneca VYkpaina

OnecbKuii HaIllOHAILHUK YHIBepcuTeT imMeHi . 1. .
OHY A I y p Oneca VYkpaina
MeuHnukoBa
Onechkuil TeXHIYHUN KoJeK O1echKoi HalllOHAIBHOT .
OTK OHAXT ACCBRH Nohie 1 Opneca Vkpaina
akasieMii XapuoBHUX TEXHOJIOT1H
[TiBaeHHOYKpaiHChKUI HallIOHAIBHUI TIeAaroriYHui .
TTHITY oA Y p 1 a Onmeca VYkpaina
yHiBepcuteT iM. K. J[. YmHcbKoro
XapKiBChbKHI HalllOHAJbLHUN HIBEPCUTET . .
XHYPE P . H YHIBED XapkiB Ykpaina
pPagioeIeKTPOHIKH
XPTK XapKiBCHbKUH paiioOTEXHIYHUHI TEXHIKYM XapkiB VYkpaina
IHAI OBT 3C | LlentpanbHuii HAyKOBO-IOCTIAHUIM IHCTUTYT 030pOEHHS Ta . .
. o N . . . Kuis Ykpaina
VYkpainu B1CbKOBOI TeXHIKH 30poitHux Cun Ykpainu
IOxHOYyKpanHCKHUI HAITMOHATBHBIN 11€1arOrMISCKHUI
IOHITY YKP Opnecca Ykpauna

yausepcuteT um. K.J[. ViunHckoro




IIOBEJEHYECKMX MOJIEJIEM MVJIbTUATEHTHBIX POBOTOTEXHUYECKUX
CUCTEM (FOHILY, YKPATHQ) . . ... ... ..
CAKAJIIOK O.10., TPIIUH ®.A. OVYHKIIOHAJIBHA TA CTPYKTYPHA
OPT'AHI3ZALIIA CUCTEM ABTOMATHUYHOI'O KEPYBAHHA [TPOLIECOM
®OPMYBAHH PO3KJIAJIY HABUAJIbHUX 3AHATH (OHAXT, Ykpaina) . . . ............
KYPJIEEB 10.B. AJITOPUTMU BUABJIEHHSA TEKCTY HA BIJJEO (OHI1Y, Ykpaiua) . . .
POMAHIOK O.H., YAH A.-JI. B., TAH®IJIOBA 10.0. BUKOPUCTAHHS BIJIBUBHUX
BJIACTUBOTEN LIKIPU JIOAHN  TIPU KOMIT'FOTEPHIN JIATHOCTHULII
3AXBOPIOBAHD (BHTY, YKPAiHa) . . . ...
KOTLYK S.V., SOKOLOVA O.P., KUPRIYANOV A.B. REVIEW OF THE APPLICATION
OF MODERN OF 3D-PRINTERS (ONAFT, Ukraine, BNTU , Belarus) .....................
0.1.A3APOB, OIYEPHSK, B.B3AJNIBEINBKUMA AJIAIITUBHA CUCTEMA
BU3HAYEHHS KOOPJWHAT JIMCTAHLIMHO-PO3IOJAUIEHNX OB’€EKTIB 3
MOXUIUBICTIO CAMOOPT AHIBALILL (BHTY, YKp@iH@) . .. ..o it
KOTOB I.A. ®A3UDIKAIIA TIOJAHHS OHTOJIOI'TT CEMAHTUYHOI MEPEXI $IK
KOMITOHEHTA IHKOPIIOPAIL[II 3HAHb B YMOBAX HEBW3HAUEHOCTI (JBH3
CKKHY», VKPATHA) . . . . ..o e e e e e e
KUPUYEHKO B.l., BOJIKOB B.E. [IPOBJIEMU OIITUMAJIBHOI'O KEPYBAHHS
JOKYMEHTOOBII'OM VY BH3 (OHAXT, OHY, YKpaina) . ..............c.c.ccccoiuuunnnn...
JOBOJIA I0.I. KOMIT'IOTEPHI TEXHOJIOI'II TA HAYKOBO-METOI[I/I"IHI/II;'I
CVIIPOBIJI ITPOLIECY IIAITOTOBKU MAMBYTHIX IHXKEHEPIB (OHAXT, Ykpaina) . . .
IGOR MAZUROK, YEVHEN LEONCHYK, SERHII ORLOV. THE CRYPTOGRAPHIC
PROOF-OF-REPLICATION PROTOCOL FOR DISTRIBUTED FILE STORAGE (ONU,
UKEINE) . .ttt e e e e e
MALYHON H.V., OREKHOV S.V. METHOD OF SEARCH ENGINE OPTIMIZATION
BASED ON SEMANTIC NETS (NTU «KPI», UKraing) . ...
BOJIKOB B.J., MAKOEJ H.A. IIPUHATHUE PELUIEHUM II0 BOIIPOCAM
B3PbIBOBE3OITACHOCTU U  VIIPABJIEHME B3PLIBOOIIACHBIMUM OBBEKTAMUMU
KAK CJIOXKHBIMU CUCTEMAMMU (OHY, OHAIIT, Ykpauna) . ..........................
MMABJIOBHUY P.I. TIOPIBHSUIbBHUIM AHAJII3 METOJIIB HABYAHHA HEMPOHHUX
MEPEX (BHTY, YKPAIHQ) . . . .. ... e
PROTSENKO YAROSLAV, PARAMONOV ANTON. AGENT COMMUNICATION
METHOD IN COOPERATIVE ENVIRONMENT BASED ON THE ARTIFICIAL NEURAL
NETWORKS (DNU, UKFainNg) . . . ..ttt e e e
ROMASEVYCH Y.O., LOVEIKIN V.S., LIASHKO A.P. DEVELOPMENT A GENERAL
CRITERION FOR PID-CONTROLLER TUNING (NULESU, Ukraine) .....................
0. MISHCHUK. NEURAL NETWORK METHOD OF FORECASTING THE AIR
POLLUTION TREND BY CARBON MONOXIDE (LPNUU, Ukrainge) .....................
BOJIKOB B.J., KOBAJIEHKO A.B. OCOBEHHOCTU MH®OPMALIMOHHOM MOJEJIN
MMOTEHLIMAJIEHO JETOHAIIMOHHOOITACHOT'O OFLEKTA (OHY, OHAIIT, Yxpauna)
rorb M.b.,, SKOBHUHA B.C., KOPOTEEBA T.O0. CHUCTEMA [IIOLIYKY
OITUMAJIBHOI'O EKCKYPCIMHOT'O MAPILPYTY (HY «/III», Vi Kpaina) . ..............
®EJIOPOHYYK B.B. CUCTEMA  VIIPABJIIHHA  JOCTYIIOM B BEb-
BACTOCYBAHHIAX (OHILY, YKpaina) . . . . ............o i
POMAHIOK O.B., JJAIIKO M.C. OCOBJIMBOCTI PO3POBKI TA BITPOBAJIDKEHHA
AHAJIITUYHOI'O MOAVJIA HJIA TIPOBEAEHHA ®OPYMHUX POJIBOBUX II'OP
(BHTY, YKPATHQ) . . . . ...\
IBAHOBCBKA K.A. BUKOPUCTAHHS «FACE ID» TEXHOJOTTI IS . ...
BOJIKOB B.J3., CABYHIKHMHA O.A. BOIIPOCHI VIIPABJIEHUA ITPOLHECCOM
TOIIOYHOI'O 'OPEHUA (OHY, OHAIIT, Ykpauna) . . . ...............c.ccouiiiiiiinnao..
I'YPCBKHM 0.0., TYBHA C.M. ABTOMATU3AIIA ITPOLIECY HACTPOIOBAHHSI
CKJIAJIHUX BAT'ATOPIBHEBUX CUCTEM KOOPIAMHYBAJIBHOI'O VIIPABJIIHHA
(OHAXT, YKPAiH@) . . ... ...
YEPHOBOJIMK I'.O., KOBAJIb C.C. CUCTEMA JJId ITIPOBEJAEHHA EJIEKTPOHHOI'O
TOJIOCYBAHHS (BHTY, YKpaina) . . ............ e
CAKAJIIOK O.10., OJIBIIEBCBHKA O.B. IIPOBJIEMU TPAHCJIITEPALIII HAYKOBOI'O

66

69

71

75

79

82

85

87

89

92

93

94

97

99

101

103

106

110

113

116

117

118

120
122



79

VIK 004.383 .
O. 1. A3APOB, O. I. YEPHJIK, B. B. 3AJIIBELIbKN
BHTY (Ykpaina)

AJIATITUBHA CUCTEMA BU3HAUYEHHS KOOPIUHAT JUCTAHIIHO-PO3IOAIIEHUX
OB’€KTIB 3 MOXJIMBICTIO CAMOOPI' AHIBAILIIT

Aemopamu nponoHyemMbcsi a0anmueHa cucmemd 8U3HA4eHHs KOOPOUHAm OUCTAHYIUHO-PO3NO0IIEeHUX
00°€KmMi8 3 MOJNCIUBICMIO CAMOOP2AHI3AYIl, AKA MOXMCe BUKOPUCMOBYBAMUCH ) CeUCMOpo38ioyi 0.4
KOHMPOJIO 8 PeanbHOMy NOKpUmMmS ceticmozpagamu mepumopii. B nyonikayii onucano aneopummiyny ma
CMPYKMYPHY peanizayiio CUCmemu.

IocTanoBka mpodsemn. ['codizuka — o1Ha 3 caMUX HAYKOEMHUX i BUCOKOTEXHOJIOTTYHUX 00JIacTel B
nocmipkeHHl poposum. CelcMOpo3BifKka 3aiiMae MpOBiAHE Miclie cepell Teo(i3MUuHUX METOIB IMOLIYKY
pomoBuin HaTH Ta razy i 0a3yeThca Ha BUBUCHHI MOMIMPEHHS B 3€MHIi KOpPi MPYKHUX XBHITb, BUKITUKAHUX
BHOYXOBHIMH YU HEBHOYXOBUMH iMmmIyiabcamu abo BiOpomkepenamu. llpoHmkaroum B reosorivune
CEPEIOBHIIE, XBWIJII BiJIOMBAIOTHCS, IMEPEIOMITIOIOTHCS, MOTJIMHAIOTHCS, PO3CIIOIOTHCSA 1 JIMII HEBEIHKa
YacTHHA TIOBEPTAETHCS O TMOBEPXHI 3eMiri. XBWJII Ha MOBEPXHI PEECTPYIOTHCS ceiicMorpadamu, Bci AaHi
30UparOThCA 1 3aMHCYIOTHCS CTAHIEI0 CEHCMOpO3BiAKH. Yac pO3MOBCIOKEHHS XBHJIb 1 XapakTep ix
KOJINBaHb JJO3BOJISIE CYAUTH MIPO CKJIaJ IOPOJAH, TIIMOUHY 3aJsiTaHHs 1 JOPMY T'eOJIOTIHHAX MEK.

AHaJi3 KOHTPOJLHO-BUMIPIOBAIBHUX MPWIAIIB JJIs BEACHHSA CEHCMOPO3BIIKH MOKA3Yye, M0 KiIbKICTh
TaK¥uX MPHUIAAiB 3HAYHA, IPUHITUIN [ii Pi3Hi, MPOTE X TOCTYMHICTH 1 MOXJIMBICTh HTMPOKOTO BUKOPUCTAHHS
oOMexeHi. Lle moB’si3aHO 3 OCOOIMBICTIO MOOYAOBU NPUIIAJIB, 3 TMPoOIeMaMu IX eKCIUTyaTallii Ha 00’ eKkTax
KOHTPOJIO (CKJIagHI METOJWKH BHUKOHAHHS BHMIipIOBaHb, KamiOpyBaHHs, TMOBIPKH) TakK 1 3 iX 3HAYHOIO
BapTICTIO.

Peectpanis BuMiproBaHb Ha MpHJaJax CTapLIOro IOKOJIHHS 37iiiCHIOBanacsi Bi3yallbHO, a 3aIlucC
MPOBOJIMBCS BPYYHY - B CICHIAJIbHUX XypHajIaX crocrepexenb. CydacHi reoizuyHi Npuitaid BUKOHYIOTh
IUPPOBY pEECTpallifo BUMIPIOBAHOTO MapaMeTpa B aBTOMATHYHOMY PEXHMi Yy BUTJISAL TOCIiZOBHOCTI
nudpoBux koxiB. CydacHi mpuiagy Bce B OUTBIIIN Mipi KOMIUIEKTYIOTBCSI CYILyTHUKOBUMHM HaBiraliitHUMU
cucremamu [ JIOHACC (Pocis) i GPS (CLIA), mo peani3yloTh MOKIHBOCTI BUCOKOTOYHOTO i ONEPaTHBHOTO
BU3HAYEHHsSI KOOPJWHAT TOYKH CIOCTepekeHb. ['eodi3uuHi mpuiaay cTaroTh Bce OB KOMITAKTHHMH,
YHIBepCaJIbHUMU 1 IHTETPYIOThCS KOMIT'FOTEPHUMHU MOAYJIsIMH [ 1].

He3zanexno Bix ymoB, KOMOiHaLil JKepel 1 npuiiMadiB, a TaKOX reo(iznYHUX METOAIB, BUKOPUCTAHHS
HaBITallfHUX CHCTEM 3HAYHO MiABHIINYE JOCTOBIPHICTH 1H(OpMAIi i 3HWKYE PU3UK OYpiHHS TOPOMKHIX
MOLIYKOBUX CcBeputoBHH [2]. Ockinbku, He Bci mpuianu maroth BOynosani GPS/I'JIOHACC mnpuiimaui,
MPOTIOHYETHCS PO3MIMPEHHS IX (DYHKLIOHATBHUX MOKIIMBOCTEH 3aBISKN BIPOBAHKEHHIO CAaMOOPIaHi30BaHOT
aJIalTUBHOT CUCTEMH BU3HAYCHHS KOOPAUHAT JUCTAHIIIHHO-PO3MOAIJICHUX 00’ €KTIB.

Buxkian ocHOBHOTo MaTepiaJjiy. 3anporoHOBaHA CHCTEMa MOYKE BUKOPUCTOBYBATUCH [Tl BH3HAYECHHS
KOOPJAMHAT PO3MILICHHS ceiicMorpadiB, KOHTPOIIO B PEATbHOMY 4Yaci MOKPUTTS TEPUTOPIl Ta BU3HAYCHHS
KOOpJWHAT Ji¢ TIOTPIOHO BCTAHOBHTH HACTyNMHUH ceHcop. OCHOBHA ifies MOJsiTae B ONEPATUBHIN mepenadi
naHux (ineHTugikaTop MOAyIIs, iHpopMallis 3 cepiiHIM abo iTHBEHTapHUM HOMEpPOM celicMorpady, TOUHUR
gac Ta reorpadiuHi KoopAMHATH) Ha cepBep 3a gomnomMororo GSM-mepex CTUIBHHKOBOIO 3B’SI3KY.
BpaxoByioun BUMOIH, IIOJO ULIJIBHOCTI IOKPUTTS TEPUTOPii MOXKHA PO3MICTHTH celcMorpagu 3
BUKOPUCTAHHSIM OJIHOTO 13 3alpOMOHOBAaHHMX aBTOPAMU PEXHMIB peaizallii MeTOoxy KOOPIUHATHOTO
MOKPUTTS KapTorpagiuHuX perioHiB Ha OCHOBI MUIKONOAIOHOI 1BOHampaBieHoi po3roptku [3]. [Iporpamua
peaizailisi CepBEpHOI YaCTHMHM Ta METOAM OIPAIIOBAHHS JaHWUX oOmucaHi B [4] Ta iHIMX MmyOiKamisx
aBTODIB.

st peamizanii imei morpiOHO oOnamHaTH ceficMorpady HaBiraliiHUMHM CUCTEMaMHU 1 yepe3 NMEBHUH
KaHall 3B’S3Ky MepeaaBaTH JaHi mpo ix mosumito Ha cepsep. CeiicMorpadm MOXKHa YMOBHO BBaKaTH
CTaTHYHUMHM 00’ €KTaMH, OCKIJIBKH IIiJI Yac MOJIbOBUX NOCIIDKEHb IX HE YacTo mepeMillyroTh. Lle o3Hauae,
[0 TOCTIMHO BIJC/IIKOBYBAaTH IMO3MIIiI0 HE OOOB’SI3KOBO 1 I BCTAHOBJICHHS MOYKHA BHKOPHCTOBYBAaTH
cMapT@oH um mnaHmeT 3 BOynoBanuM GPS. PozpoOiene nporpamHe 3a0e3neueHHS MIATPUMYE TaKUH
BapiaHT BUKOPUCTAHHS, IIPOTE HE JO3BOJISIE 3a0€3MEUUTH Ty XK CaMy TOUHICTh BU3HAYEHHS KOOPAMHAT, X0ua
1e JIIEBHMHA CIOCIO /ISl 3HAYHOTO 3MEHIICHHS BUTPAT 00J1aTHAHHSI.

Ile o3Haudae, MO0 TpU BCTAHOBJICHHI celicMorpady 3 BUKOPUCTAHHSM CIIEI[iaIbHOTO MPOrPaMHOTO
3a0e3leUeHHsT Ha eKpaHi Tene(oHy, IUIAaHIIETy 4YM HOYTOyKa Oyle BimoOpa)KeHO MOTOYHY MO3HULII0 1
HaNPSMOK KyJI¥ TOTPIOHO pyXaTHWCh JUIsS BCTAHOBJIEHHsI ceHcopy. Ilicnst jJocsTHeHHsS MOTpiOHOT MO3WIIil
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TIPUCTPIF BCTAHOBIIIOETHCS 1 HA cepBep MepenaeThes iHdopmarist po me. Jani mporpaMHuM 3a0e3MeueHHM
Oy/ie 3armpomoHOBaHO PO3MICTUTH HACTYITHHUH cericMorpad.

SKmio micyis BCTAHOBJIEHHS, NpWiIaZ HOTPIOHO MEPEeMICTUTH, TO OOCTaTHBO N0 HBOTO MiTIHTH 1
nporpaMHe 3a0e3ledeHHsi aBTOMaTHMYHO BH3HAYHUTH J€ 3HAXOAWUThCS KOpUCTyBad. Ha expaHi 3’sIBHTBCS
KHOITKA TIEPEMICTHUTH 1 MicHs 11 HATHCHEHHS 3HAYOK YCIIIIHO BCTAHOBJICHOTO CEHCOPY Mpomaje i 3’ IBUTHCS Y
HOBI MMO3UIIIT TTiCIIT BCTAHOBJICHHS.

AnapaTHy peaji3alilo MOXHa NMPEACTABUTH 3arajbHOI0 CTPYKTYPHOIO CXEMOIO, SIKY 3alpPOIOHOBAHO
BHKOPHCTOBYBATH B SIKOCTI OCHOBH ISl IOJANTBIIINX BAOCKOHAJIEHB Ta onTuMi3aiii cuctemu (puc 1).

AHanoro-
— Lmdpposun Brok kepyBaHHs Brok Hopmanisadjil
nepeTBopioBaY
KomyTartop » Brok mikponpouecopis
Lindbpo-
Briok nam’aTi aHarnorosvn
nepeTsoptoBay
1 v
MpucTpin
BinobpaxeHHs
nNepBUHHOT
iHcbopmaii
MpucTpiii
aganTuBHOT
BUGIpKK
Brok
HaBirauinHmx
npunvavis

PucyHnok 1 —3aranbpHa CTpyKTypHA cXeMa aalTHBHOT CHCTEMH BU3HAYCHHS KOOPAWHAT JUCTAHIIHHO-
PO3MOIIIEHUX 00’ €KTIB

Iling amanTUBHICTIO JaHOI CUCTEMH MAa€ThCS Ha YBa3i, MOXIIMBICTH BHOIPKH JaHWUX 3 HaBITaIiifHAX
npuiiMadiB B 3aJIeKHOCTI BiJl SIKOCTi CHMTHasly. B ymoBax cmaOkoro curHainy 3 HaBirauiiHuX HpuiimMadiB
POOUTHCS 3amuC MPO BiJICYTHICTh CHUTHAITY Ta TPH MOXIIMBOCTI NEpeAacThcs Ha cepBep. biok kepyBaHHS
JI03BOJISIE BMUKATH NPHUCTPil, aKTUBYBAaTU BiANPaBKY JaHUX Ha cepBep, 3aAaBaTH iH(OOpMALIO 3 CepiiHUM
abo iHBeHTapHUM HOMepoM cericMorpady i T.41. HanamryBanHs 30epiratoTbcs B maM’siTi IPUCTPOIO, TOTIOKU
KOPUCTYBa4 HEe BHPIIIUTh CKUHYTH HalalITyBaHHs. Ha aucruiei mpucTporo BijoOpakaeThCsi BCTAHOBJICHUI
inenTudikarop cericMorpady, MOTOYHHH Yac, IO CHHXPOHI3YETHCS IO CYMYTHHKAM, a TaKOX MOTOYHI
KoopauHatu. biok Hopmarizanii 103BOJIsIE€ YaCTKOBO BiJICIFOBATH “TIPOCTPUIN HABIralliiHUX MPHUCTPOIB.

Jiie TOKpHTTS TEBHOI TepuTopii Ta 3AIMCHEHHS TOYHINIMX BUMIpIB MOTPIOHO OiNblie SK OAWH
ceiicmorpad. O6nagnyBatu kKoxxeH cericMorpad GSM/GPRS mozemom Ta omiadyBaT TapudHi IUTaHA IS
kokHoi SIM  kaptu gmocute Joporo. ToMmy NpOMOHYETHCS BHUKOPHUCTOBYBAaTH JIOKAJIbHY LH(PPOBY
paznioMepexy MiX panioMonyisiMu i 0a30BoI0 craHmiero. Mepeka Moxke OyTH 1moOyJoBaHa 3a TEXHOJIOTIEI0
6LOWPAN (Low power Wireless Personal Area Networks), 3acTocyBaHHS SIKOi HE BUMAarae JIIeH3yBaHHs, a
MaJia TIOTYXXHiCTh nepefaada (1o 15 MBT) n03Bossie BUTbHO BUKOpPHCTOBYBaTH 4acToTH 433, 868 abo 915
MI'n. Biacranp Mixk OKpeMUMH paiioMOAYJISIMH J1J1sl BIIEBHEHOTO NiepenaBanHs [P-makeTiB B ymMoBax micTa -
1o 250 M, nepefaBaHHs Ha OLIBIIY BiJICTAHb 1 10 0A30BOIO CTAHIT — 33 PaXyHOK aJITOPUTMY JIaHITFOXKKa [S].

3aB/sIKK BIJICYTHOCTI KaOeliB, yac Ha PO3MIIICHHS OONaIHAHHS 3HAYHO CKOPOYYETHCS, O OCOOIUBO
Ba)XXJIUBO KOJIM MOBA #Jle PO MaciuTaOHi MPOEKTH, a apXiTeKTypa 3 MOXJIMBICTIO caMoopraHizauii poOuTh
CHCTEMY He TipIIoI0 BiJ KaOeIbHO-3B’A3aHUX CUCTEM Ta IPH LIbOMY BOHA 1030aBJIeHa MOMMJIIOK TOTIOJIOTIT 1
3YUTYBAHHS JIaHUX.

Pucynok 2 peranpHille AEMOHCTPYE HOMEHKIATypy Ta B3a€EMOJII0 HEOOXiTHHX CTPYKTYPHHX
€JIEMEHTIB Y BUTJIs1I OJIOKIB.
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Pucynok 2 — CTpykTypHa cxemMa MiKpOTIpOIIECOPHOTO MPUCTPOIO

OCHOBHHM KOMITOHEHTOM ()yHKITIOHATHHOI CXEMH € MIKPOKOHTPOJIED, M0 B3aEMOIE 3 HaBIraritHIMH
MpuiiMadaMH, a TAKOXK OTPUMYE iH(OPMAITiIO 3 4acOBOi MikpocxeMH. Takox (hyHKITIOHaIhHA CXeMa MiCTHTh:

- onok xuBneHus (bX);

- osiok kepyBanHs (BK) npuctporo, 1o kepye pexumamMu poooTHy;

- raktoBui reHepatop (TI') moTpiOHUIT I CHHXPOHI3aMii BUKOHAHHS KOMaH/ MiKPOKOHTPOJIEPOM;

- 3oBHimHA EEPROM - 3a6e3neuye TpuBaie 30epiranHs oTpuManoi indopmarii;

- UART — By301 npucTpoto, MpU3HAYCHUH ISl 3B’ 513Ky 3 IHIIMMHU HU(GPOBUMHU TPUCTPOSIMH;

- JUT pealtizallii MOXKJIMBOCTI 3’ €THAHHS 3 IEPCOHAIBHNM KOMII I0TepPOM, ciiif Bukoprctatu USB.

- piaxokpuctaniuamnii qucreit (LCD) — npucTpiit aiist BigoOpaxeHHs iH(popmMarii.

BucnHoBkH. 3amponoHOBaHa cHCTEMa PO3LMIMPIOE PYHKIIOHATBHI MOXKITMBOCTI MPUCTPOIB AJIsl BEACHHS
CEHCMOPO3BINKM Ta 3HIDKYE PHU3WK OYpiHHSA IIOPOXKHIX TONIYKOBUX CBep/UIOBHH. OCHOBI IepeBaru
3allPOIIOHOBAHOIO anapaTHO-NPOrPAaMHOTO PIlICHHA NONATaloTh B TaKUX MNPUHOMIIAX HOOYIOBM Ta
0COOJIMBOCTSIX BUKOPUCTAHHS:

- BIJICYTHI Ka0embHi 3’€JIHaHHS, [0 CIIPOLIYE PO3TOPTAHHS Ta BUKOPUCTAHHS CUCTEMH,

- CaMOOpraHi30BaHa apXiTeKTypa CHCTEMH 11030aBlIeHa MOMUJIOK TOTOJIOTIT 1 34UTYBaHHS JTaHUX;

- MIBHUJIKE MTOKPUTTSI TEPUTOPIi 38 paXyHOK BUKOPUCTAHHS aBTOPCHKOTO MPOTPaMHOT0 3a0e3MeYeHHS Ta
METO1Y;

- aJJanTHBHA BUOIpKa JAaHWX BiJ HABIrallifHUX MPUIMadiB B 3aJIE)KHOCTI BiJl IKOCTi CUTHAITY.
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