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. TOCYAAPCTBEHHOE HAYYHOE YYPEXOEHUE
«OBbEANHEHHbIN UHCTUTYT NPOBJIEM
UHOOPMATUKN HALLMOHAJIbBHON AKAJEMUU
HAYK BEJIAPYCW»

1. 3D-NPUHTEP OBLLUEr0 HASHAYEHUA

ONMUCAHWE PA3PABOTKN

TexHuuecKre xapakTepucTmki 3D-npuHTepa:
— MOPTaNbHOro THNa;

- paboyas ob6nactb 1000x1000 MM B OCHOBaHWM,
BblcoTa 600 Mm;

- paboyee NPOCTPAHCTBO C NOAOrPEBOM;
— TOYyHOCTb neYyatn 0,1 Mm;

— TOYHOCTb NO3MLMOHNPOBAHWA SKCTPyAepa no
Bcem ocam 0,005 mm;

— JKCTpydep A1A neyatu NNacTMKOBOW HUTbIO
(nopoepxnsaemble conna 0,1; 0,2; 0,4; 0,6; 0,8
n 1 mMm);

- nogaepxuBaemble UMbl nnactnka ABS, Flex,
Nylon, PLA, Wood, PETG, HIPS, TPE, PC. Yempoticmeo 3D-npuHmepa

PaspaboTaHHas KOHCTPYKLMA MO3BONIAET NPOBOAUTL MAclLTabupoBaHue paboyen 06nacTi, Ha OCHOBAHUM 3TOMO
MOHO 06ecneunTb BbIMYCK IMHENKU MPUHTEPOB C TPeOyeMOoi 3aKa3unKy 0611acTbio nevyaTu.

TEXHUYECKUME NPEMMYLLIECTBA

bonbuon pasmep pa6oqe|7| O6J'IaCTI/I, BblICOKaA TOYHOCTb NO3NLUMOHUNPOBAHUA, NOAAEPXKKa NCNONIb30BaHNA 60/1b-
Loro Kkonmnyecrtea TMnoB MmaTepranos.

OXWIOAEMbI PE3YNBTAT MPUMEHEHUSA

MNoBcemecTHOE pacnpocTpaHeHue agAUTUBHbBIX TEXHONMOMUA M3roToBNieHUA obbekToB B Pecnybnuke Bbenapych
C npodeccnoHanbHOM TEXHNYECKOWN NOALEPKKOMN.

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa HayuyHO-MCCIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEZEHWA O NMPABOBOW OXPAHE

MnanupyeTcs.

MOTEHLUWAJIbHBIE MOTPEBUTEN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

YyebHble 3aBeieHNA COBMECTHO C KYPCOM aaAUTUBHOIO NPOM3BOACTBA, Pa3paboTKy U MOAENMpPoBaHNA (faHHbIe
KypCbl NPEACTOUT BBECTU); HAyYHO-NPaKTUYECKME LIEHTPbI 1 nccriefoBaTenbckue nabopatopum HAH benapycu; men-
Kue NMpou3BOACTBA M YaCTHbIN GU3HEC, CMELIANU3MPYIOLLMECS HA BbIMyCKe NIacTUKOBOV NPOAYKLNN.
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PYKOBOAWNTEJS1b PASPABOTKIN

MeukoBcKuin EBreHnii ropesmu, BegyLwmin HXeHep-KOHCTPYKTOP.

KOHTAKTHbIE AAHHbIE
E-mail: zver927 @gmail.com
Ten.: (+37529) 8311944

2. ABTOMATU3UPOBAHHAA CUCTEMA ONTUMU3ALIMN NPOEKTUPOBAHUA
POBOTU3NPOBAHHBIX NOTMCTUYECKUX NPOU3BOACTB

OMUCAHWE PA3SPABOTKN

I'IporpaMMHoe obecrneyeHvie NO3BOSSAET:

—No pe3yibTaTaM MUMUTALUNOHHOIO MmoaenmpoBaHnAa Npon3BoanTb aHaln3 3HaYyeHU NokasaTenemn 3¢¢EKTI/IBHOCTI/I
1 3aTpaT Pa3/iInvyHbIX TEXHONOr’MYEeCKX NpoueccoB, NCNOJIb3yHLWNX TOAHCNOPTHbIX pO6OTOB,‘

— MOAENNPOBATb Pa3j/inyHble CXEMbl PACMONOXKEHNA NINHWN nepensumXeHma n nepekpecTtkos And Bd)d)eKTI/IBHOFO
nepemeleHna pO6OTOB Mexay TeXHOJIOrmM4yeCkum 06opy,qosaH|/|eM;

— onpenenATb goBeputesibHble BpeMeHHble NHTepBaJibl 4O ovepeaHOro TEXO6CJ'Iy)KVIBaHVIFI nnn 3amMmeHbl pO6OTOB
No NCTEYEHUIO NX 3aABJIEHHbIX PeCypCOB.

lpumep MOOIUPOBAHUSA CO2/1ACOBAHHO20 OBUXEHUS 2pyNnbl MO6U/TbHbIX PO6OMO8
0718 06C/1yXKUBAHUA hAyueHmMos 8 60/1bHUYe

TEXHUYECKWE NPEMMYLLIEECTBA

BoNbLWMHCTBO U3BECTHbBIX aHAJIOFOB MCMOJIb3YETCA ANA ONTUMU3ALIMI YXKE CYLLEeCTBYIoLEel NHGPACTPYKTYpbI, @ He
MOMOTaET ee MPOEKTMPOBATh.
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-_____________________________________________________________________________________
OXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

ABTOMATV3UPOBAHHOE MaHMpPOBaHNe TpadurKa 1 Pabourx NPOLECCOB AJiA NAPKOB aBTOHOMHbIX MOBUJIbHBIX PO-
60TOB, UTOObI KNNEHTbI MOTIN BbISBNATb MOTEHUMANbHbIE Y3KMe MeCTa U ONTUMU3MPOBaTb paboune npouecchl 6e3
HeobXoANMOCTU NPOBEEHUNA UCMBITAHUIA HA peasibHbIX PoboTax.

TEKYLWAA CTAONA PA3BUTUA

BbiNnonHeHa Hay4yHO-MCCNIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEAEHMA O MPABOBOW OXPAHE

MnanupyeTcs.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

Cknagpbl, pacnpegennTenbHble LEHTPDbI; NPON3BOACTBEHHbDbIE 0ObEKTDI; 6OJ'IbHVILI,bI.

PYKOBOAWTEJIN PASPABOTKW

Mpokonosuy Mpuropuii AnekcaHapoBuWY, 3aBeaylowmnin nabopatopuen, KaHAUAAT TEXHUUYECKUX HayK, AOLEHT
O6begMHEHHOTo NHCTUTYTa Npobiem MHGopMaTUKK HauroHanbHoOM akagemmm Hayk benapycu.

KOHTAKTHbIE AAHHbIE
E-mail: prakapovich@newman.bas-net.by
Ten.: (+375 29) 50983 78
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Il. PECNYBJINKAHCKOE HAYYHOE YHUTAPHOE
NMPEANMPUATUE <MHCTUTYT CUCTEMHDbIX
UCCNIEAOBAHUN B ANK HALLMOHAJIbHOW
AKAOQEMUUN HAYK BEJIAPYCI»

3. MPUNOXKEHUE «<MOBU/IbHAA OEPMA»

ONMUCAHWE PA3PABOTKN

MobunbHoe npunoxeHne «MobunbHas ¢epma» npefHaszHayeHo ANsA
yueTa, cmctematusaumnm, 06paboTKy AaHHbIX MO BblpalyMBaHuio 1 pa3Bege-
HWIO KPYMHOrO POraToro CKOTa, Npwv 3TOM CBA3bIBAET 3TV AaHHble ¢ 6U3Hec-
npoueccamu, GopMUpPyeT AVHAMNYHBIN G104>KeT GpepMbl Y MHTErPUPYETCA C
cucTeMamMm GYXranTepckoro 1 ynpaBieHYecKoro yyera.

CTpyKTypa MOOGUNBHOIO NpUIoXeHus (6nokn):

- ynpaBneHne d¢epmoi (3aKas-HapAgd, ynpaBfieHWe NPOU3BOACTBOM,
ynpaBsieHvie prHaHCaMK, BIOXKeET);

— 300TeXHUs (3NEKTPOHHDIV MACMOPT, yYeT MOrosoBbs, ABWKEHNE MOMO-  lumepgeiic MOBUNLHOZO NPUNOKEHUSA
NOBbA, yXO[, 3a XKNBOTHbIMU, KOPMIEHNE, OCEMEHEHNE);

- BeTepuHapus (KapTouka 6onesHen, neyeHne, KaneHaapb BakUUHaLmm);
— BbINYCK NpoAyKummn (MONOKO, MPUBEC, MPUMOA);

— peecTpbl Mo BrAam yyeTa (MpOon3BOACTBEHHDIN, OyXranTepcKuid, ynpas-
neHyecKni, broaxer);

— NOKYMeHTauua (nepBrnYHasn, CBOAHasA, aHanMThyecKas).
MNpunoxeHne no3BonnT:

— OnepaTUBHO PErMCTPUPOBATL AaHHbIE MO NPON3BOACTBEHHbBIM NpoLec-
cam Ha pepme (poXkaeHre, KOPMIEHKE, NEPEBOA, MONyYEHNE NPOAYKLNN,
neyeHvie n ap.); WHmeppelic se6-npunoxeHus

— ynpasnaTb Gpepmoi NocpeCTBOM Nepecblk/ 3aaHui (nopyyeHun);

— 06MeHVBaTbCA COTPYAHMKAM TOYHOWN MHPOpMALMEN;

- dopMmMpoBaTb NPON3BOACTBEHHDIN N GUHAHCOBDIV BloAKET No depme;

- ¢popmurpoBaTb GopMbl 0PULMASIBHBIX LOKYMEHTOB [/1si epefaun B Oyxrantepuio;

— WHTErpmpoBaTbCsa C Apyrumum nporpammamu ana GopmmpoBaHuna obLiero notoka uHGopmavmu;

— CBA3bIBaTb TEXHONOMMYECKME NpoLecchl ¢ br3Hec-npoueccamu;

- nonyyatb MHGOPMaLMIO O MaTepmranbHO-TEXHUYECKUX pecypcax M NX NoCTaBLyUKaX, KOTopble HEOOXOAUMbI Ha
depme (BakUMHa, cpeficTBa ANA NleueHns, Kopma, AobaBKK, buTocaHUTapHble cpefcTBa U Ap.);

- NpofaBLamM pa3MeLLlaTb pPeKksiamy O MaTepurasnibHO-TEXHUYECKMX CPpefiCTBaX AJiA AOCTyMna paboTHNKam Gpepmbl;

— nonyyatb MHbopMauuio (pekomeHgaL ) o MeTofax 3bdeKTBHOro NPOM3BOACTBa U YNpaBieHA Gepmoii.

OyHKUMOHaN NPUNOXEHWA NO3BOANT ONTUMANIbHO BbICTPanBaTh ero paboTy. Mosnb3oBaTesib CaMOCTOATENIBHO CMO-
XeT GopMUpPOBaThb CTPYKTYPY NPUIIOKEHNSA B 3aBUCUMOCTI OT CTENEHU HEOOXOAMMOW AeTann3aumm n cucteMaTi3a-
uun nHGopmMaL MK, ypoBHA aBTOMaTM3aLum Ha dbepme, opraHmn3aL M TpyAa 1 YCIIOBUA yrnpaBieHus.

Mpuy paspaboTke MOBUNLHOFO NPUIOXKEHNA YUTEHbI HAYYHblE Pa3paboTKK, @ TaKXkKe OrbIT peasibHOro ceKTopa KO-
HOMVIKI: 300TEXHMKOB, BETBpauel, 3aBefyLnx gepmamu, byxrantepos, SKOHOMUCTOB U PyKOBOAUTENEN.

Kpome TOro, ana xpaHeHWAa n cuctemaTvsaumm obmeHa AaHHbIX B nocnepytkouwem 6yaeT paspabotaHo Beb-

NPUIOXKEHWE, YTO COBMECTHO C MOOWITbHBIM NMPUJIOKEHVEM MO3BOJIMT CO3MaThb YCTONYMBYIO, MHOTO(YHKLNOHAbHYO
cuctemy cbopa, permctpauumn uHGopmMaLmm 1 obMeHa et 4N Lenen yrpasieHUs XUBOTHOBOAYECKO GepMo.
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TEXHUYECKWE MPENMMYLLECTBA

MpoayKT no3BonsAeT pewmnTb Npobnemy aBTomMaT3aLUMm yueTa n 06paboTKm AaHHbIX AN GOPMMPOBaHMA CUCTEMDI
6104>KETUPOBAHNA >KMBOTHOBOAUYECKON pepMbl.

MpeunmyLecTBa npoekTa «MobunbHas pepma» No CPaBHEHUIO C CYLLECTBYIOLUMYI aHANIOraMu:

— LUenocTHas afanTrpoBaHHaA Nporpamma nog 6yxrantepckuii 1 ynpasieHYeCKnid yUYeT B CeNbCKOM XO35NCTBE;

— CAMOCTOATENIbHOE YNpaBieHNE CTPYKTYPO MOBMABHOIO NPUNOXeHUA (GYyHKLMOHAN);

— BO3MOXHOCTb yyeTa 60/1bLIOro KONMYeCTBa NPOU3BOACTBEHHBIX fiaHHbIX;

— BO3MOXHOCTb pOPMMPOBAHNSA NMPOV3BOACTBEHHOIO U GUHAHCOBOTO OlofKeTa Mo Gpepme;

— CBAI3b NMPON3BOACTBEHHDBIX JaHHbIX C BU3HeC-NpoLeccamu;

— MHTerpaums ¢ nporpaMMHbim npogyktom «1C:byxrantepus» 1 ero mogudukayusamm.

OMMOAEMbI PE3YJIBTAT MPUMEHEHNS

MnaHnpyeTca peanmsaumna NPUIOKeHUA B ABa 3Tana.
| aTan: Pecny6nuvika benapycb.

OCHOBHble KAMEHTbl — CeNbCKOXO3ANCTBEHHbIE MPOM3BOAUTENW M MOCTABLUKMA MaTepUuanbHO-TEXHUYECKUX
CPencTB 1 ycnyr ans arpapHoii cdepsl. Mo Hawmm oueHKam, 6osnee 3 TbiC. CENbCKOXO3ANCTBEHHBIX NPOU3BOAUTENEN
3aHUMaIOTCA BblpaLLVBaHNEM KPYMHOMO POratoro CKOTa; YNCNo PaboTHUKOB, CBA3aHHBIX C 3TUM NPOLIECCOM, COCTaB-
nAet 6onee 100 TbiC. YenoBek. Kenaemaa fona Ha pbiHKke — 40-50 %.

Il aTan: ctpaHbl EASC.

[ns BbIxoAa Ha 3apy6exHblii PbIHOK NoTpebyeTca AopaboTKa NPUNOKEHUA B 3aBUCMMOCTU OT CTPaHbl, rae bygeT
NpoBoAnTCA BHefpeHue (aopaboTtka 10-30 % OT NnepBOHavanbHbIX BO3MOXHOCTel 1 nHTepderica). Heobxoanmo pac-
WMPEHME WTATa U OTKPbITVE NPEACTaBUTENbCTB 3a PYOEKOM, KOTOPbIM TakXKe 6yayT nepeaaBaTbCs Npasa no ¢paH-
WwK3e 414 MOHETM3aLUN NPOEKTa.

TEKYLWAA CTAONA PA3BUTUA

PaspaboTtaHa yacTb HAyYHO-TEXHUYECKOI 1 TEXHONOTMUYECKOIN AOKYMEHTaLMK, @ TaKXKe BU3yann3aumnsa MobunbHoro
NpunoxeHus (roToBHOCTb NpoekTa 30 %). Begetca paboTa Mo HanvcaHWio Be6-Bepcrn MOBUSIBHOTO MPUSTOXKEHNS.
MnaHypyeTCcs 3anyCTUTb MPUITOXKEHNE B TECTOBOM PEXMME K KOHUY 2023 .

CBELEHWSA O MPABOBOW OXPAHE

EyAET nony4yeHo B paMKax NpoeKTa HOBOE MO6UNIbHOE npunoxeHue (KOMI'IbPOTepHaFI nporpamma), KOTOpOE OTHO-
cnTCA K 06beKTam VIHTEJ'IﬂeKTyaﬂbHOVI COOCTBEHHOCTN B COOTBETCTBUN C pa3genom 5 rpa)K/J,aHCKOFO KoAeKca PECI'Iy6-
JINKN Benapbe N MexayHapoHbIM NpaBoOM, NPU 3TOM 6y,D,ET NCMNONb30BaH COOCTBEHHbIN ajiropnT™ pa6OTbI, 4TO No-
3BONUT NOATBEPANTb YHUKANbHOCTb NPOAYKTaA U 3aperncTtpnpoBaTb 06bEKT.

MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNTN SANHTEPECOBAHHbIE B PA3SPABOTKE

MoTeHumanbHbIMK NOTPebUTENAMM BYLYT BbICTYMNaTb CENbCKOXO3ANCTBEHHbIE OpraHM3auny 1 KpecTbaHckue (bep-
MepcKme) xo3sncTBa Pecnybnukn benapyco, a Takke cTpaH CHI.

PYKOBOAWTEJIV PA3SPABOTKI

LLlapeHko AnekcaHgp Hukonaesny, 3aBegyowmin CeKTOPOM GUHAHCOB, MarncTp SKOHOMUYECKUX HaYK;
Axkynosuy Kupunn OpbeBuy, Hay4YHbl COTPYAHUK CEKTOPa GUHAHCOB, MarncTp SKOHOMUYECKUX HayK;
KntokuH Aptyp MUTpUEBNY, HayUHbI COTPYAHUK ceKTopa GMHAHCOB, MarncTp SKOHOMUYECKMX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: 1Tbuh_star@mail.ru
Ten.: (+375 33) 33649 78
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Il. YYPEXXOAEHUE OBPA3OBAHUA «BPECTCKUN
roCYgAPCTBEHHbIN TEXHUYECKUA YHUBEPCUTET»

4. CEPBMC 10 NOMCKY PA30BOI NOAPABOTKM

OMNCAHWE PA3SPABOTKW

CepBKC Mo NOWCKY paboTHMKOB AnA BbINOHEHNA N0ObIX BUAOB paboT, a TakKe paboTbl TEeMU, KTO B Hell HyXJa-
eTcA. Ha gaHHOM 3Tane npunoxeHne NomMoraeT HalTW UCMONTHUTENA (YacTHOe NMLo) Nto6ol pa3oBol NogpaboTKu.
K maHHOMy BpeMeHU Mbl pa3paboTany TEXHNYECKoe 3afaHune, KOTOPOe NO3BOSIUT MPUSIOXKEHNIO CTaTb MOSTHOLEHHbIM
cepBucom. Hawwm nnaHbl:

1. Mbl 506aBVM BO3MOXKHOCTb J1I060MY XKenatoLeMy OCTaBUTb CBOe pestome. Tenepb «<HaHUMATENb» CMOXKET UCKATb
paboTHMKa HEMOCPEACTBEHHO Yepes pesiome.

2. Mbl co3gagum ana opraHusaunin/UlN otgenbHoe OKHO, rae OHM CMOTYT pasmeLlaTb CBOM YCIyTy.

Xanmypa.by

TEXHUYECKUE MPEMMYLLECTBA

MpeumyulecTBa cepBrca MO MOUCKY pPa3oBol nofapabotku «Xantypa.by» nepen cepucamu «fHpekc.Pabota»
1 YouDo:

- Hannume Kateropum «/MN/OpraHnzaummy», roe no6on Nosib3oBaTesib MOXKET HalTK cebe NCMONMHUTENA 32 HAUMEHb-
Ly Cymmy 1 B KpaTqaﬁume CpoKu (Mbl CHTaem 3TO OYeHb y}J,06HbIM, TaK KaK ntogam He npnageTtca MOHUTOPUTb MHO-
YKECTBO CANTOB B MOUCKAX KOHTAKTHOWN MHGOPMALMN UCTIONTHUTENA U LIEHDI);

— TONIbKO B HalLeM cepBuCe oax MOryT MPOCMaTPUBaTh BCHO CYLLECTBYIOLLYIO pa3oByto noapaboTky B benapycu.

[nAa pabOTHUKOB 1 HaHUMaTenen (1. e. GM3NYECKUX NUL) NPUNOXKEHME BecniaTHOE, NNATHLIMY ABAATCA AOMNONHU-
TesbHble GYHKUNN.
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OXWAAEMbI PE3YNBTAT MPUMEHEHUSA

Mo pe3synbtatam 2022 r. B Pecnybnuke benapych 3apeructpuposaHo 6onee 400 Tbic. opraHuzaumn n WM. Mel pac-
CUNTbIBAEM, UTO 5 % U3 HMX CTaHYT HaLIUMK KnveHTamu. [ina faHHoOW KaTeropuu OyaeT BBeleHa NniaTHas exxemecsau-
Has NoAnMcKa CTOMMOCTbIO OKoso 25 pyo6.

[ns nprmepa, ecnm Hamu 3auMHTEpecyeTcs ToNbKo 1 % opraHusaunii u UMM, To foxoa exxemecauHo 6yaeT COCTaBNATH
6onee 100 Tbic. pybnen 6e3 yueTta APYrux UCTOYHUKOB [LOXOAA BHYTPY NPUSIOKEHNS.

Mbi NMPUHNMaeEM BO BHUMaHne OHNaMH-MarasuHbl, KOTOpbIe XKeNnatoT cebs npopeKaMmnpoBaTb, a TaKXe Henocpen-
CTBEHHO CaMuX NoJib3oBaTenen cepBUCa, KOTOpPbIE 3aXOTAT ceba BblAeSINTb N NPOABUHYTb.

Ecnn cepBuc xopoLulo 3apekoMeHayeT cebs B benapycy, To Mbl 3anyctum ero B Poccuu, a fanee — v B Apyrux ctpa-
Hax CHI.

TEKYLWAA CTAONA PA3BUTUA

BobinyLeH onbITHLIN 06pasel,.

CBEZEHWA O NPABOBOW OXPAHE

Her.

MNOTEHUWAJIbHBIE MOTPEBUTENN /U SANHTEPECOBAHHbIE B PA3PABOTKE

HaHumatenu, T. e. Te /lloau, KOTOPbIM HY>KHa NMOMOLLb, U CMOJTHUTENIM — Ta KaTeropws Niofei, KoTopble XOTAT Noa-
paboTaTtb.

PYKOBOAWTEJTb PA3PABOTKW

MNouenynko Mnxann AnekcaHgpoBKMY, CTYAEHT.

KOHTAKTHbIE AAHHbIE
E-mail: byxalturka@gmail.com
Ten.: (+375 29) 52052 58
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IV. YYPEXXOQEHUE OBPA3OBAHUA «TPOAHEHCKUIA
roCygAPCTBEHHbIN YHUBEPCUTET
VUMEHU AHKIW KYTNAJbl»

5. BAPTYAJIbHbIN TPEHAXKEP 191 U3YYEHWA YCTPONCTBA U MTPUHLIUMOB PABOTDI
NEPEHOCHOW CTAHLYMM HA3EMHOW PA3BE[IKM

ONMUCAHWE PA3PABOTKN

Pa3paboTaHHbI TpeHaXep MCMonb3yeTcs B y4eOHOM npoLecce npu
YTeHUN NEKLMIA, NPOBEAEHMM TABOPATOPHbIX U FPYNMOBbIX 3aHATWN A1A
00yuyeHMA KYpCaHTOB U CTYAEHTOB paboTe C NepeHOCHOW CTaHLMeN Ha-
3eMHOW pa3BefKy B KauecTBe LndpoBbix 0OyyaloLix MaTepuranos s
crneyunanbHocTen «boeBoe nprMeHeHWe Has3eMHbIX nogpasgeneHunn
BOWCKOBOW pa3Befkun», «KomaHaNp OTAeneHua (TakTUUYeCcKom pa3Beg-
Ku)». MpenocTaBneHbl BO3MOXHOCTY M3yUYeHNA 0cobeHHOCTel YCTpoi-
cTBa npubopa cTaHuum HaszemHon paseefkn (MCHP-5K), npuHumnos
paboTbl, nopagka paboTbl ¢ NPMOOPOM B YAOOHOW ANiA BOCNPUATHA
n poctoBepHoln ¢opme. PotopeannctnyHas 3D-Busyanusaumsa u cu-
MynALMA NO3BONAET 3MyNUPOBaThb peanbHylo paboty MCHP-5K. Pas-
paboTaHHbIN BUPTYasbHbIN TPEHAXep MO3BOJNIAET NMoKasaTb obpasel
BOOPYKEHMWA CO BCEX CTOPOH, MEHATb PaKypc, MOBOPaunBaTh, a TakKe
paccmaTpuBaTb €ro oTaeNibHble AeTany, y3/bl U MEXaHU3Mbl U CUMYTN-
poBaTb paboty Ha MNCHP-5K.

TEXHWUYECKME MPEUMYLLECTBA BupmyaneHeit mperaxep

®oto, BUugeopeanncTMuHocTb, 100 % crumynaums paboTbl peanbHOro Nprbopa, MCMNosb3oBaHKe Npu pa3paboTke
NPVHLMNMaNbHO HOBbIX METOLOB U MEXaHN3MOB pa3paboTku 3D-mofeneii B BbICOKOM KauecTBe 1 NPOrpaMmMHON pe-
anvsauum MexaHuKu paboTbl nprubopa cpefcTBamm nnatdopmbl Unity.

OMXMUOAEMDbIIA PE3YJIBTAT MPUMEHEHNSA

MpupocT 3dPeKTUBHOCTU Pe3ysibTaToB 00yUeHUsA Mo KPUTEPUIO YCBOEHUS 3HAHUI NPU UCNOJIb30BAHMMN JAHHOW
NPorpamMmmHoON pa3paboTKy NO CPaBHEHMIO C KIlaCCMYeCKMU MaTepuranamm B ydebHOM npoLiecce MoXeT COCTaBUTb:
rny6uHa 3HaHui — fo 20 %, BeNCTBEHHOCTb 3HaHUN — Ao 10 %, cucteMHOCTb — A0 10 %, 0co3HaHHOCTL — 0 10 %,
06beM YCBOEHHbIX 3HaHUIN — A0 40 %, CKOpOCTb YcBOeHUA — A0 50 %, TOUHOCTb ycBOeHNA — Ao 20 %, NPOYHOCTb
ycBoeHuAa — o 30 %.

TEKYLLAA CTAOUA PASBUTUA

Pa3paboTka BHegpeHa B yuebHbI npoLecc obuieBockoBoi Kadenpbl BoeHHoro dakynbreta [plrY num. AHkn Kyna-
nbl Ana 06yyeHnA CcTyaeHTOB BOeHHOro daKkynbTeTa crnelnanbHocTen «<boeBoe npumeHeHne Ha3eMHbIx noapasaene-
HUWIA BOVICKOBOW pa3Beaku», «<KkomaHanp otgeneHma (TakTuueckon passegKkm)».

CBEZEHWA O NMPABOBOW OXPAHE

OdopmnseTcs 3asBKa Ha PErMCTPaLNIO KOMMbIOTEPHON NPorpaMmbl B HaLMoHanbHOM LIEHTPE UHTENIEKTYaSIbHON
cobCTBEHHOCTI.
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-_____________________________________________________________________________________
MOTEHUWMANbHBIE MOTPEBUTENN U/NN 3SAMHTEPECOBAHHBbIE B PASPABOTKE

BoeHHble dakynbTeThl yupexaeHuii obpasosaHus Pecnybnukn benapycb n Poccniickon ®epepavmm.

PYKOBOAWTEJTb PA3PABOTKW

CemeHuyk HaTtanbs BnagumnpoBHa, foueHT Kadenpbl GyHOAMEHTANbHON 1 NPUKNAZHON MaTeMaThKM daKynbTeTa
MaTEMATUKN YU UHGOPMATVKY, KaHANAAT PU3NKO-MATEMATUYECKUX HayK.

KOHTAKTHbIE AAHHDIE
E-mail: senata155@gmail.com, Monich_AN@grsu.by
Ten.: (+375 29) 786 69 44,785 08 76

6. USMEPUTE/Ib KOHLIEHTPALIUW NMAPOB AJTKOT0/14 ALCOTARGET

ONMUCAHWE PA3PABOTKN

PaspaboTaHHbIi Npubop npeacTaBnseT cobom
NMOPTATUBHbLIN aNIkOMETP Ha OCHOBE 3IEKTPOXNMU-
Yeckoro fJatuMka W NO3BONIAET PerncTpupoBaTb
Masble KOHLEHTPaUUKN NapoB ankoross C BbICOKON
n3bupatenbHocTblo. Mprbop UMeeT BbICOKYIO CTa-
OGUNIbHOCTb U [OJITOBEYHOCTb CEHCOpa, NO3BONSET
YBENUUYUTb MEXMOBEPOYHbI VHTEPBaN U UMeeT
ANUTENbHBIN CPOK cny»bbl. Mprnbop nogaepxrsaet
6ecrnpoBoAHOe MopKioUyeHne, No3BonsolWee 06-
MEHVBATbCS AAaHHbIMK C NEPCOHANbHBIMU KOMMbHO-
Tepamu, NaaHWeTHbBIMU MOBGUSIbHBIMK YCTPONCTBA-
MU, CMapTGOHaMKM, a TaKXKe MMEET MpUIoXKeHue,
NMo3BoJiAlOLLEE ABTOMATM3MPOBaTb  3arMOJIHEHME
MPOTOKOJIOB OCBMAETENbCTBOBAHUA U >KYpPHasioB
ocmoTpa.

TEXHUYECKUE NPEUMYLLIECTBA

Brnepeble B Pecny6nuke benapycb pa3pabotaH

n3MepuTesNib KOHLEHTPaLMM NapoB 3TaHOMa B BbIAbIXaeMOM BO3lyXe Ha OCHOBE CEHCOPOB HOBOIO MOKONEHUA C UC-
MoJsIb30BaHNEM YNyULLEHHON CXeMbl U3MEPEHNA U KOPPEKLMMN pe3ynbTaToB CO6CTBEHHON pa3paboTku, obnagatowmi
3HAUMTENbHO O0Jslee BbICOKUMN TEXHUUYECKUMU N METPONIOTMYECKUMY XapaKTEPUCTMKAMM MO CPaBHEHMIO C OTeye-
CTBEHHbIMW aHanoraMm 1 B 3—-5 pa3 MeHbLLEN CTOUMOCTbIO, YeM Y 3apy6ekHbIX aHanoroB. B pa3paboTke npumeHeHbl
WHHOBALIMIOHHbIE CXEMOTEXHMNYECKMNE N KOHCTPYKTUBHbIE PELLEHMS; CMeLMan3npoBaHHoOe NporpamMmmHoe obecrneyve-
HVe No3BOoJIAeT aBTOMATU3MPOBaTb 3arNofIHEHUE XXYPHANIOB OCMOTpPa MepCcoHaa 1 MPOTOKOJIOB OCBUAETENbCTBOBA-
HUA, OCYLLECTBAATL MOHUTOPUHI COCTOAHNA aNIKOroJSIbHOTO OMbAHEHMWA BO BPEMEHU 1 Ap.

AlcoTarget

OMMOAEMbI PE3YJIBTAT MPUMEHEHNSA

npOEKT HanpaBneH Ha pa3pa60TKy N OCBOEHME B NMPOU3BOACTBE VIMI'IOpTO3aMELLIaIOIJJ,EVI npoaykumn, npumMmeHa-
emon opraHmsauynamm mn (I)VI3VI‘-IECKI/IMVI nndamun anAa obecrneyeHns BbIMOMHEHNS Tpe6OBaHVIIZ 3aKOHOAaTeNbCTBa
PeCI'Iy6J'II/IKVI Eenapbe B 4aCTV NPOBEPKU NNL Ha NPpeAMET aJIKOroJ/ibHOro ornbAHeHUA. Ncnonb3oBaHve BbICOKOTOYHO-
ro cpencTea M3MepeHnAa KOHUEHTPaU W NapoB a1IkoronAd No3BOJINT NOBbICUTb 6e30MacHOCTb 1 KayeCTBO TpyAa B pas3-
JINYHDbIX OTPaC/IAX NMPOMbIWIEHHOCTN N HAPOAHOIo X03ANCTBa Pecny6nV|KV| Benapbe, a TakXXe pewnTb npo6nemy
3aMeHbl yCTapeBLWNX aJIKOMETPOB OTEHYECTBEHHOIO NMPON3BOACTBA, LUNPOKO NpMeHAEMbIX B CTPaHEe.
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-___________________________________________________________________________________
TEKYLIAA CTAOUA PA3BUTUA

BbinosHeHa Hay4YHO-MCCNeAOoBaTeNbCKasA WM OMbITHO-KOHCTPYKTOPCKan (TexHonorunyeckas) pabota, BbinyleH
OMbITHBIN 06pa3zeL.

CBEJEHWA O MPABOBOW OXPAHE

rlO}J,FOTaBﬂI/IBaETCFl 3aABKa Ha NaTeHT.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

MBA, TAU, TpaHCNOpPTHbIE KOMNAHWK; onepaTopbl NACCa’KMPCKUX NePeBO30K; CTPOUTENbHbIE NPeanpUATUS; SHep-
roobcyrBaloLive NpeanpuATUs; CENbCKOXO3ANCTBEHHbIE MPeANPUATUS; GU3nUecKue nuua u ap.

PYKOBOAWTEJTb PA3PABOTKW

lfepmaH AHfpeli EBreHbeBnY, 3aBeyoLnii Kadenpoii SNEKTPOTEXHUKN U SNEKTPOHUKN, KaHANAAT GU3NKO-MaTeMa-
TUYECKUX HayK, [JOLEHT.

KOHTAKTHbIE AAHHbIE
E-mail: german@grsu.by
Ten.: (+375 29) 780 47 39

7. TEXHONIOTUA AUTOMATIC DATA MINING BASED ON CLUSTER STRUCTURES
ANA ABTOMATUYECKOTO OBHAPYXXEHWA CKPbITbIX 3AKOHOMEPHOCTEN
HA OCHOBE KJIACTEPHbIX CTPYKTYP

OMNCAHWE PA3SPABOTKIW

PaspabotaHa u npoTecTMpoBaHa Ha peanbHblX AaH-
HbIX TexHonorua Automatic Data Mining based on cluster
structures, KoTopas KapAWHaNbHO OT/IMYAETCA OT Tpaau-
LIMOHHO MNCMOMb3yeMbIX, OCHOBaHHbIX Ha MeToaax Machine
Learning. TexHonorus 6a3npyerca Ha OpUrMHanabHON mMaTe-
MaTMYeCcKo Mogenu 1 cneyunanbHO pa3paboTaHHbIX afiro-
puTMax. HanncaHo 1 anpo6rpoBaHo Ha peanbHbIX Habopax
JaHHbIX NporpaMMHoe npunoxeHue. Ecnn B Hactoswee
BpemMA MallMHHOe 0byuyeHune BbIMOMHAETCA B aBTOMATU3U-
POBAaHHOM pexxnMe C 00si3aTeslbHbIM yYyacTUeM creuuanu-
cTa B o6nactn Machine Learning (oH BbIBUPAET MOJEJb +
BbIBUPAET MAPAMETPbI + ®OPMWPYET training dataset
1 test dataset), To npegnaraeman TeEXHONOrA NpedycMmaTpu-
BaeT NpoBefeHne 06yUYeHsl B aBTOMaTUUECKOM PeXUME.

TEXHNYECKWE NMPEVMMYLLIEECTBA

TexHonormsa 6a3V|pyeTc;=| Ha OpurnHaibHOM MetToae WH-
TeNNeKTya/llbHOro aHajin3a [faHHbIX. MeTton ocHoBaH Ha
HOBOM nogxoae K npo6neme dHann3a AaHHbIX 1 nNpeaycMma-
TpMBaeT 06Hapy>KEHVIe B JaHHbIX paHee HeN3BECTHbIX, NPaKTUYECKN NMOJIE3HbIX N AOCTYNHbIX MHTEPNPETaLnn B PpamM-
Kax npenmeTHon obnactu 3aKOHOMepHOCTEI7I. B ominume oT MeTOfOB MaLUVHHOIO O6y‘-|EHI/IF| npegycmatpunBaeTca,
BO-MepBbIX, 06pa60TKa AaHHbIX o6yqa|ou4el7| Bbl60pKI/I B aBTOMaTU4e€CKOM, a HE aBTOMAaTU3NPOBAaHHOM pPeEXUNME, BO-
BTOPbIX, BbIAB/IAEMbIE€ 3aKOHOMEPHOCTN MOTyT 6bITb NMPOUNHTEPNPETUPOBAHbI B TEPMUHAX I'Ipe,D,METHOVI obnactu.
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OXWAAEMbI PE3YNBTAT MPUMEHEHUSA

SaaS-npunoxeHne, Kotopoe OyaeT NPedoCTaBATb BO3MOMXHOCTb MOJb30BaTENO-NPEAMETHNKY CaMOCTOATENb-
Ho (6e3 yuacTua cneymannctos B obnacti Machine Learning) npoBoauTb MHTENNEKTYaNbHbIN aHaNW3 JaHHBIX, T. €. Bbl-
ABNATb M MHTEPNPETUPOBATb CKPbITblE 3aKOHOMEPHOCTM B AAHHbIX.

TEKYLWAA CTAONA PA3BUTUA

BbiNnonHeHa Hay4yHO-MCCNIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEAEHMA O MPABOBOW OXPAHE

Hert.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

UT-komnaHuy Mapka BbICOKMX TEXHOMOIMIA, pecnybivkaHCKMe HayuyHo-NpaKTudeckne LeHTpbl Pecny6nukn bena-
PYCb, HayuyHble yUpeXAeHUs, NPOMBbIWSIEHHbIE NMPEANPUATUSA, TeNeKOMMYHMKaLVOHHble NpeanpuUaTUs, TOProBble
cetu u ap.

PYKOBOAWNTEJIb PASPABOTKN

PogueHko Bagum Fpl/lropbequ, AoueHT Kad)ep,pbl COBpPEMEHHDbIX TEXHOJIOMUN nporpaMmmmnpoBaHnA, KaHaMUAaT Tex-
HNYEeCKUX HayK, [OLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: rovar@grsu.by
Ten.: (+375 29) 786 98 48
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V. BENNIOPYCCKUN HALUMOHAJIbHbIN TEXHUYECKU
YHUBEPCTUTET

8. PEECTP PUCKOB CUCTEMbI ABTOMATUKWU SHEPTETUYECKOI'0 06OPYJ0BAHUA
ATOMHOW SNEKTPOCTAHLIM

OMNCAHWE PA3SPABOTKW

CucTemMbl aBTOMaTMKW SHEPreTUYeckux npeanpu-
ATMIA HanpaeneHbl Ha obecneyeHne 3¢GPeKTUBHOrO
BbINOSIHEHMA PAaboUUX MNPOLIECCOB U X 6e30MacHOCTH.
K 0CHOBHbIM BriJaM TakUX CUCTEM OTHOCATCA peneiHas
3alKTa, MPOTUBOABapUiiHasA aBTOMaTUKa, aBTOMaTU3U-
poBaHHble CUCTEeMbI MPOM3BOACTBA W Nepeaayn Tenno-
BOV W 3MEKTPUYECKON SHeprum, CUCTeMbl KOHTPONA
W yyeTa 3N1eKTPO3HEPIUW 1 TEMNOBOW SHEPrnn ¢ nepe-
Jauyell JaHHbIX B SHeprocHabawLllylo opraHusauuio.
HecmoTps Ha MHOroobpasue BbINONHAEMbIX GYHKLNIA,
JaHHble CUCTEMbI COCTOAT U3 OGHOTUMHbIX MPOCTENLINX
Y3/10B, KOTOpble MOAPA3AENATCA Ha BOCNPUHMMALO-
Wue, npeobpasyiolmne, NCNONHNUTENbHbIE, 3adatolne
N KOPPEeKTMpYIoLWMe OpraHbl, SNEMEHTbl CIIOKEeHNA
W BblUMTaHMA CUTHaNoB. HemcnpaBHOCTM B cMCTEME aB-
TOMaTMKUN CBOZATCA K OrpaHUYEHHOMY UYNCAY SNIEMEH-
TapHbIX CobbITUIA: 1) 0OPBIBLI Lienel B Kabene, NPoBo-
Je, B MecTax NpucoefMHeHnsA 1 BHYTPY annapaTta uam
nprbopa; 2) KOpPOTKOe 3aMblKaHWe MeXZy pa3HbiMU
LenAmMM OLHOFO HanpAXeHWs, LensMU pasHbIX Nonio-
COB B CICTEME OHOIO HaNPAKEHWA 1 MOMIOCOB Pa3HbIX
CUCTEM HanpsXeHWI, TOKOBeYLUMM YacTAMN U KOp-
Nycom WKW Ha 3eMJI0, CUTHANbHbIMKA UAN paboyrmMm
KOHTaKTaMm pesie 1 anmnapatom (IoXKHble 3amMblKaHKA);
3) HapyLlueHne GYHKLNN KOHTAKTOB; 4) HEMCNPaBHOCTb
3NeKTPUYECKNX 3JIEMEHTOB: Pe3MCTOPOB, KOHAEHCATO-
pOB, MONYNPOBOAHMKOBLIX NPUOOPOB (Anoa, Tprod),
KaTylleK pene annapaToB, CUrHajbHbIX laMn 1 apma-
Typbl, BCOMOraTesibHbIX 3fieKTpoABUraTenen, npeg-
Ha3HaUYEHHbIX ANA YNpaBAeHUA VAW PerynmpoBaHus,
n3MepuTeNnbHbIX NPUOGOPOB; 5) HEMCNPABHOCTb Mexa-
HUYECKOWM YacTi annapaTypbl, YCTaHOBJIEHHOW B pa-
60unx MOMeLleHKAX, annapaTypbl, CMOHTUPOBAHHOMN
Ha MynbTe yrnpas/ieHus, annapatypbl, yCTaHOBIEHHON
B pacnpepenuTeNibHbIX NysibTax. B HeKoTopbix cnyyasnx
npu oTKase snemMeHTa CCTEMbl aBTOMATUKI/ BO3MOXKHO
U3MEHEHWEe cocToAHMA 0bbeKTa Ha HepaboTocnocob-
Hoe, Hepaboyee, MpeaenbHOEe UK onacHoe. Takum o6-
pa3om, co3faaHve 6a3bl 3HaHWI OMACHbIX COBBITUI W UX MOTEHUMANbHBIX MPVYMH NO3BOJSINT MOBbLICUTb HAAEXXHOCTb 1
CHM3UTb PUCKM, BO3HMKatoLWWe B npouecce GyHKLMOHUPOBAHUA CUCTEM aBTOMATWKW. YIOO6HBIM UHCTPYMEHTOM ABNSA-
€TCA PeecTp PUCKOB, NPeACTaBAAIOLWMA CO6OW rMOKYI0, MOAYIbHYI0 aBTOMATU3UPOBAHHYIO CMCTEMY, BKITIOUAIOLLYIO
6a3bl AaHHbIX B3aVIMOCBA3aHHbIX SHEPTreTUYECKMX MPOLECCOB, ONACHbIX COObITUI, MOCNEACTBUN, yulepba 1 BEPOAT-
HOCTelN BO3HUKHOBEHUA C QYHKLMAMN KOMMNEKCUPOBAHUA Y OKYMEHTMPOBAHMA.
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TEXHWUYECKWE MPEUMYLLIEECTBA

Co3paHue v aHanm3 6a3bl 3HaHWI ONACHbIX COOLITUN Y X NOTEHLMASIBHBIX MPUYYH, UTO MO3BOJINT MOBLICUTb HAZIEX-
HOCTb 1 CHU3UTb PUCKK, BO3HUKaoLMe B npouecce GyHKLMOHMPOBAHMA CUCTEM aBTOMATUKU. YAOOHBIM MHCTPYMEH-
TOM fIBNIAAETCA peecTp PUCKOB, NPeaCcTaBAALLMNA cobol rmbKyio, MOAYNbHYI0 aBTOMATU3UPOBAHHYIO CUCTEMY, BKIIHO-
yaroLLyto 6a3bl faHHbIX B3aMMOCBA3aHHbIX SHEPreTUYECKNX NPOLLECCOB, ONacHbIX COObITUN, NocneacTBUN, yiwepba u
BEPOATHOCTEN BO3SHUKHOBEHNA C GYHKLUMAMY KOMIMIEKCMPOBAaHNA U AOKYMeHTUPOBaHUA. [pegnaraemMbiii KOMMIeKC-
HbI MOAXOA NPeAsiaraeT CTPYKTYPMPOBaHME NOTEHLMaNbHbIX ONACHOCTEN M NPEBEHTUBHBIX MEPOMNPUATUI MO UX MO-
HUTOPWHIY Ha TPEeX YPOBHSAX: CTPATErMUYeCKOM, TAKTUUECKOM U ONepaTVBHOM.

Ha ocHoBaHun MOHUTOPWHIa Ha Tpex YPOBHAX N NpoBeaeHNA MHOXEeCTBEHHOIO aHaln3a peecTpa pMCKOB ONTU-
ManbHbIMW ON1A onpeaeneHHoro sTana MmateMatnyeCKMMn moaenAamm no3BosINT MUHUMIN3NPOBATb TN BOBCE NUCKIIO-
UYNTb PUCKN.

Mpepnaraemblii KOMMIEKCHBIA MNOAXOA NO3BONSET MUHUMU3MPOBATb MW BOBCE UCKITIOUNTD PUCKM 3a CUET CTPYK-
TYPUPOBAHMA NOTEHLMASIbHBIX ONACHOCTEN U NPEBEHTUBHbBIX MEPONPUATHI MO UX MOHUTOPUHTY Ha TPEX YPOBHSAX:
CTpaTernyeckom, TaKTUYECKOM U onepaTUBHOM. ABTOMATM3MpPOBaHHas 6a3a 3HaHW obecrneynmBaeT MOHUTOPUHT
BHELUHVX U BHYTPEHHUX BO34ENCTBUI U MEPONPUATUIA MO UX NpeaynpexaeHuto.

OXMOAEMbIN PE3YNIBTAT MPUMEHEHUA

1. HomeHKnaTypa NnapamMeTpoB CUCTEM aBTOMATUKN B Pa3/INYHbIX peXnmax pa6OTbI JHepreTnyeckoro o6opyp,0|3a-
HUA N Tpe6OBaHI/II;I K HUM Ha OCHOBE aHalInTn4yeCKkoro o630pa HOPMAaTMBHbIX OKYMEHTOB 1 HAaYy4YHbIX I'Iy6J'II/IKaL|,I/IVI.

2. TpexypOBHeBaﬂ KJ'IaCCI/Id)I/IKaLI,I/Iﬂ ornacHocren, PUCKoB 1 yw,ep6a, BO3HMKaKOWKNX B CUCTEMAaX aBTOMAaTUKN SHepre-
TNYeCKOro o6opynosaH|/|ﬂ, MeTOoANKN NX OLEHKN N aHaNn3a.

3. PeecTp pucka 1 KOMMbloTepHas NporpamMmmMa — aHanu3aTop puUcka, NnpeacTaBasiowas coboi aBTOMaTM3MPOBaH-
HYI0 CUCTEMY, MOCTPOEHHYIO MO MOAY/IbHOMY MPVHLNY, NO3BONAIOLWYI0 OCYLLECTBAATD MOHUTOPVIHT, MPEBEHTUBHYIO
OLIeHKY 1 MePONPUATUA MO CHUKEHUIO YPOBHEW PUCKOB.

4. Anpob6auus n agantauma pa3paboTaHHbIX METOAMK HA SHEPreTMUYECKOM NpeanpusTun.

TEKYLWAA CTAONA PA3BUTUA

BbinonHAeTCA HayYHO-UCC/IeA0BaTENbCKasA U OMbITHO-KOHCTPYKTOPCKan paboTa B pamkax 0byuyeHuns B MarncTpary-
pe BHTY no cneuunanbHOCTV «DNEKTPOIHEPreTnKa 1 SNeKTPOTEXHNKa».

CBEAEHMA O MPABOBOI OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTENN /U SANHTEPECOBAHHbIE B PA3SPABOTKE

3HepFOCHa6>KaPOLLI,I/Ie opraHmsauynnm n npomblilLieHHbIe NpeanpuAaATUA.

PYKOBOAWTEJTb PA3PABOTKU

CaBkoBa EBreHusa HukonaeBHa, oUeHT Kadeapbl «INEKTPOTEXHNKaA», [JOKTOPaHT;
Mauyk AHaTonuin CepreeBud, MarucTpaHT Kadeapbl «DNeKTPOCHabXeHney, pa3paboTuuK.

KOHTAKTHbIE JAHHbIE
E-mail: evgeniya-savkova@yandex.ru, vky11a2016@mail.ru
Ten.: (+375 29) 683 90 06, (+375 33) 675 98 59
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V1. YYPEXXOEHUNE OBPA3OBAHUA «BEJTOPYCCKAA
roCYAAPCTBEHHAA AKAAEMUA CBA3U»

9. UHTEJUIEKTYAJIbHASl CUCTEMA NOAAEPXKKN MPUHATUA PELIEHUH
MPU BbIbOPE ONTUMAJIbHOIO MAPLLPYTA IBUKEHUA NELIEXOA0B
B FOPOAE CYYETOM 3ATPASHEHUA BO3AYXA

OMNCAHWE PA3SPABOTKW

Ina pelweHna 3a8ay 3KONOrMYECKOro MOHUTOPVIHTA 1 ONTMMU3aUMy MapLU-
pYTOB B YCNOBUAX HEPAaBHOMEPHOIO 3arpA3HEHUA TeppuTopun paspaboTaH
annapaTHO-MPOrPaMMHbI KOMMIEKC, KOTOPbIA CNY>KUT MCTOYHMKOM UHOP-
MauuMn gna MOHUTOPWHIA, NpepocTaBnaeT 6onee nonHbIM Habop ¢yHKUMO-
HaJlbHbIX CEPBMCOB B CPaBHEHWUW C CYLLECTBYIOLWMMU VHTEPHET-CITYK6aMm
1 He UMeeT aHanoros B Pecny6nuke benapycb. AnnapatHas 4acTb KOMMNJIEKCa
peanu3oBaHa Ha MUKpoKoHTponiepe Arduino Nano. [lna onpegeneHus 3a-
rpasHsaoWwmx GakTopoB BO3ayXa NOAKYEHbI AaTUMKK. [porpaMmmHasn yacTb
KOMMeKca AN MOHUTOPUHIa 3arpsA3HeHns atMocpepHOro Bo3ayxa BbIMnos-
HeHa B BUAe BeO-NPpUNoxeHus.

TEXHUYECKUE NMPEMMYLLECTBA

B HacToALlee Bpema B ropofax Pecnybnuku benapycb Beetca MOHUTOPUHT

aTMochepHOro Bo3ayxa CTaLMOHAPHbIMK cTaHUMAMK Y «PecnybnmnkaHCKU LEHTP MO rMMAPOMETEOPOOriK, KOH-
TPOJIO PaAMOAKTUBHOIO 3arpA3HEHNA 1 MOHUTOPUHIY OKpY»XKaloLien cpeabl». [ina 3Toro MCNonb3yloTca CTaumoHap-
Hble cTaHuuK, paboTatolme B ANCKPETHOM pexnme. CyLlecTByoLWMe MeTobl MOHUTOPUHIa aTMOChEepHOro Bo3ayxa
N MaTeMaTUYeCKoro MogennpoBaHusa 1 o6paboTKn pe3ynbTaToB MOHUTOPKHIA He obecrneumBatoT Tpebyemyto one-
PaTVBHOCTb U TOYHOCTb NONyYeHNUa MHGOpPMaLMN O COCTOAHNN aTMochepHOro Bo3ayxa B 3aJaHHOI ToUKe ropoja
UM Ha MapLipyTe nepegsrxeHna no ropogy. Mostomy HeobxoAnMO AanbHelwee pa3BUTNE NOACUCTEMbI MOHUTO-
puHra atmocdepHoro Bo3ayxa B Pecnybnvke benapycb 1 co3faHvie COOTBETCTBYOLNX CUCTEM NOAAEPKKM NPUHATUA
peLueHunn.

OXWUAAEMbI PE3YNBTAT MPUMEHEHUSA

Pe3ynbTathl paboTbl JOMKHbBI CTaTb OCHOBOW 417 Pa3BUTUA NHGOPMALMOHHO-KOMMYHWKALNUOHHOW MHPPACTPYKTY-
pbl, ocyLiecTBNEHUA LKdPOBbIX MPeobpazoBaHuii B CUCTEME OXPaHbl OKPY»KaloLLel Cpefibl, @ TaKXKe rocylapCTBEHHO-
ro perynupoBaHus B 0611acTy 3KONIOrMUeCckoro MOHUTOPUHTA 1 coumanbHom cdepbl.

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa Hay4yHO-nccnenoBartesbCKan pa60Ta.

CBEAEHWA O MPABOBOW OXPAHE

Her.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

Pecny6nnKaHCKIMI LLEHTP MO rMAPOMETEOPOSIOTNI, KOHTPOSTIO PAANOAKTUBHOIO 3arpA3HEHNA U MOHUTOPUHTY
oKpy»Katower cpeabl MuHnpupogbl Pecnybnnku benapycb, MYC.
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-_____________________________________________________________________________________
PYKOBOAWTEJIb PA3PABOTKN

PabblunHa Onbra MeTpoBHa, 3aBefytolan kadbegpon nocnegmniomHoro obpasosaHus YO «benopycckan rocygap-
CTBEHHas akafieMna CBA3W», KAHANAAT TEXHUUYECKNX HayK, [JOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: olechkacher@gmail.com
Ten.: (+375 29) 155 00 82

10. NHTENNEKTYANIbHAA CUCTEMA KOHTPOIA U YNPABNEHWUA ABOHEHTCKUM ALLIUKOM

ONMUCAHWE PA3PABOTKN

Ha3HaueHue: yganeHHbI KOHTPOb COCTOAHMA abOHEHTCKOro ALMKa U
OTNpaBKa YBeOMMEHWN O HAaNONHAEMOCTN abOHEHTY.

KpaTkoe onucaHue: cuctema BKAoYaeT B ceba crneymanbHO 3anupato-
WMIACA ALWMK, KOTOPbIA NpegHa3HaueH Aa BPEMEHHOTO XpaHeHWs NnoyTo-
BOVi KOPPECMOHAEHUMN (N1CeM, MOYTOBbIX KapToyek 1 Hebonblumx GaH-
Aeporneit), NeyaTHbIX CPeACTB MAaccoBOW MHOPMaLMK, pacrnonaraemblin B
OTAENEeHUY MOYTOBOW CBA3Y, UMEIOLNIA B CBOEM COCTaBE [aTuMKUN KOHTPO-
NA ero COCTOAHUA 1 HAMOHAEMOCTH, a TakKe MOAYNN 1A OTNPAaBKM yBe-
OOMJIEHWIA MONBb30BATESIO O HASINUUN BIIOXKEHWIA.

TEXHWYECKWE MPEUMYLLIEECTBA

AHanoroB HeT.

OXXWAAEMbI PE3YNBTAT MPUMEHEHMNSA

Cnctema MNO3BOMIUT PacWIMPUTb CMEKTP aBTOMATU3MPOBAaHHbLIX YCHyT,
MOBBICUT KAuecTBO OOC/YXXVBaHWA, MO3UTUBHO MOBAUAET Ha MpuBreYe-
Hue (paclumpeHmne) HOBOW KIIMEHTCKOM 6a3bl.

TEKYLWAA CTAONA PA3BUTUA

BbiMmofiHeHa HayuyHO-UCCNefoBaTelbCKasa WM OMbITHO-KOHCTPYKTOP-
CKas (TexHonornyeckas) pabota, BbiNyLLEeH OMNbITHBIN 06paseLl.

CBEAEHMA O MPABOBOI OXPAHE

Hert.

MOTEHUWAJIbHBIE MOTPEBUTESTN W/WIT 3AMHTEPECOBAHHDIE B
PA3PABOTKE

PYI «bennouta», opraHm3sayum KKX.
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-___________________________________________________________________________________
PYKOBOAWTEJ1b PA3PABOTKM

MonoseHa Cepreir MiBaHOBUY, 3aBegytoLmMin Kadeapor TeNeKOMMYHUKALNOHHBIX CUCTEM, KaHAUAAT TEXHUYECKMX
HayK, IOLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: s.polovenia@gmail.com
Ten.: (+375 29) 27448 40
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VIl. FTOCYAAPCTBEHHOE YYPEXEHUE
«PECMYBJIMKAHCKUIA HAYYHO-MPAKTUYECKU
LIEHTP PAAVALMOHHON MEOQULNHbI

1N SKOJIOTUU YEJTIOBEKA»

11. JIAbOPATOPHAAA UHOOPMALINOHHAA CUCTEMA «<KMUC:JTABOPATOPUSA»

ONMUCAHWE PA3PABOTKN

JlabopaTopHasa vHdpopmaumnoHHasa cuctema «KMUC:Tlabopatopus» — UEHTPaM30BaHHOE pelleHne, KOTopoe
npeaHasHauyeHo ANA CTaHAAPTM3auun obMeHa JaHHbIMK NabopaTopHbIX NCccnefoBaHuin. PeweHme no3sosniseT opra-
HM30BaTb 3$PEKTUBHYIO PaboTy ¢ NabOPATOPHLIMU UCCIEAOBAHUAMMN U GOPMMPOBATL PA3SIMUHbIE BUABI OTYETHO-
CTW, YTO NINKBUANPYET PYTUHHbBIE 1 Ay6nmpytowme onepauum. Kntovesas ocobeHHocTb «KMUC:JTabopatopus» — 310
MHTErpaums ¢ MeaULMHCKON MHGOPMALIMOHHON CUCTEMOM, YTO MO3BOJAET BPavam BUAETb BCEe aHANM3bl B €4UHOM
NHPOPMALMOHHOM MPOCTPAHCTBE.

TEXHWYECKWME MPENMYLLIEECTBA

YBennueHve npon3BoanTENbHOCTU 1 3PPeKTUBHOCTI paboTbl NabopaTopnt Npu HEM3MEHHOM KoNnyecTse nep-
COHana, NPOCTOTa MaCWITabMpPOBaHNA U UHTErPALMN C MEAULUHCKAMU UHGOPMALMOHHBIMK CMCTEMAMU, KOHTPOJSTb
BbINOSIHEHMS MPOLIECCOB IAGOPATOPHON ANarHOCTMKK, MHGOPMMPOBAHME NALMEHTOB O pe3ysibTaTax MCCefoBaHN,
ObICTpOoAeNCTBNE, aRanTUBHOCTL BM3yanbHOro MHTepdeinca, noaepxka ctaHgapta HL7.
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OXWIOAEMbI PE3YNBTAT MPUMEHEHUSA

«KMWC:JlabopaTtopursa» no3BonAeT cCUcTeMaTM3npoBaTb paboty
C 60NbLIMM NOTOKOM NaLNEHTOB, MUHUMMU3MPOBATL CBA3aHHblE C Ye-
noeveckum GpakTopom OLIMOKN 1 NOTepu pe3ynbTaToB UCCNeoBa-
HWIA, COKPaTUTb 0O6beMbl PYTUHHOW paboTbl Bpauen U nabopaHToB
npv NpPoBeAeHNN NccrneqoBaHUN.

TEKYLLAA CTAOWA PA3BUTUA

PaspaboTka BHegpeHa B MPOW3BOACTBO. MOeT MpoeKTUpoBaHue
1 OMbITHAA 3KCMyaTaLnAa HOBbIX PEXMMOB.

CBEAEHMA O MPABOBOW OXPAHE

Hert.
MOTEHUWMAJIbHbBIE MOTPEBUTEJTA
/I 3AMHTEPECOBAHHbBIE B PA3PABOTKE

MeAanLUHCKME yupexaeHna pasHbiX Gpopm cOBCTBEHHOCTU.

PYKOBOAWTEJTb PA3PABOTKU

HapuHcknin AnekcaHap leHHagbeBUY, HauyanbHKK OTaAesNa pa3paboT-
K1 MHPOPMALIMIOHHBIX TEXHONOTWIA.

KOHTAKTHbIE JAHHbIE
E-mail: a.g.narinsky@gmail.com
Ten.: (+375 44) 534 80 55
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VIIl. OBLWECTBO C OTPAHUYEHHOW
OTBETCTBEHHOCTbIO «9HKOP CTYAUO»
(PESUOEHT BPECTCKOIO HAYYHO-
TEXHOJIOTMYECKOTIO NAPKA)

12. NPOrPAMMHO-ANMAPATHbIN KOMMNEKC 10 CBOPY AAHHDBIX U ®OPMUPOBAHUIO
UTOrOBOW AHANUTUKK ANA CMOTPOBbBIX KOMUCCUIN «MHCMEKTKOM»

ONMUCAHWE PA3SPABOTKN

B cooTBeTCTBUM C anropuTMOM OpraHuM3aunn AeATenbHOCTU
cy6bekToB NPodrnakTVKy NpaBoHapyLUeHWU Mo Npeaynpex-
LEeHVI0 NpaBoHapyLUeHUi1, cnocobcTyoWwmX rmbenn nogen ot
BHELUHMX NPUYMH B XUNULHOM doHAe, KOMMIEKC NpefHa3Ha-
YeH A BHeCeHUs, XpaHeHUsA U 06paboTKM JaHHbIX O BCEX Bbl-
ABNEHHbIX YA3BMMOCTAX rpakaaH u/unv JOMOBNafeHni B dMekK-
TpoHHOM Buge. [MporpammHo-annapatHbin komnnekc (MAK)
«MHcnekTKom» nmomMoraeT rocyiapCcTBEHHbIM Cly»k6am 1 opra-
Hu3aumam 6onee 3¢dpPpeKTVBHO MCNONb30BaTb CBOU pPecypcbl
N CpefcTBa B OTHOLIEHUW CBOEBPEMEHHOrO MPUHATAA Mep
pearvpoBaHua 1 npodunakTnku. Hanpumep, ecnn MYC nnu
MeCTHas cnyx6a 3apaBooXpaHeHUs NonyyaT MHPopMaLmio o
npobneme B pexrme peasibHOro BpemeHu, OH1 MOryT ObICTPO
NPUWHATb Mepbl 415 ee YCTPaHEHNA, YTO MOXKET MOMOYb CHU3UTb
PVCKM ANA rpaxaaH.

TEXHUYECKWE NMPEUMYLLEECTBA

AHanoros B Pecnybnuke benapycb 1 3a py6exxom He nveetcs.

OXXWIAEMbIV PE3YJITAT MPUMEHEHUSA

MAK «HcnektKom» npeactaBnsieT coboi cneuuanu3upo-
BaHHbIN MHCTPYMEHT, No3BoNAOWUA GOpMNPOBaTb B peXume
peanbHOro BpeMeHU HeobXxoAVMble aHANIUTUYECKME MaTepua-
Nbl KaK B TaGNMYHONM, Tak U rpaduyeckrx ¢popmax, uto, B CBOIO
oyepeab, GOPMMPYET KOMMIIEKCHYIO KapTUHY OCYLLeCTBIeHMA
npoduNakTNYeCKnX MeponpuATAA B pa3pese pasfnuyHbIX aj-
MUHUCTPATVBHO-TEPPUTOPUANBHBIX eanHuL, 1 cnyx6. Mpeg-
noniaraeTca OXBaT BCEX CENbCKUX UCMOMHUTENbHbBIX KOMUTETOB
Pecny6nvku benapycb 1 ropogos.

TEKYLWAA CTAQWA PA3BUTUA

Pa3paboTka BHeipeHa B MPOM3BOACTBO.



26 LUNOPOBbIE TEXHONOI'MA U ABTOMATU3ALINA

CBEJEHWA O MPABOBOW OXPAHE

JInueH3noHHoe cornatleHuve.

MNOTEHUWANBbHBIE MOTPEBUTENTN U/WNN 3AMHTEPECOBAHHbBIE B PA3PABOTKE

TopoAcCKMe 1 paioHHbIe NCMONHUTENbHbIE KOMUTETLI, MUC, yupexaeHnsa 34paBOOXPaHEHNSA, YUPeXKAeHUs 06pa3o-
BaHWA, OpraHbl BHYTPEHHUX Aen, Haf30pHble OpraHbl.

PYKOBOOWUTENN PA3PABOTKHU
HakoHeuHuK EBreHun Cepreesuy, anpexkTop.
KOHTAKTHbIE A AHHbIE

E-mail: info@encore.by
Ten.: (+375 33) 660 19 99
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IX. DUNTNAN <UHXKEHEPHDbIV LLEHTP»
PECNYBJINMKAHCKOIO YHUTAPHOIO
NMPEANPUATUA «TOMEJIbOHEPIO»

13. CUCTEMA KOHTPONAl AAHHbIX ABTOMATU3ALIUU GETIS

ONMUCAHWE PA3PABOTKN

MporpammHoe obecneyeHre NpeoCTaBseT BO3MOXXHOCTb HAabIOAEHNA 32 COCTOAHMEM TeNIEMEXaHN3UPOBAHHbIX
3HepProo6bEKTOB 1 YNPABNEHMA MU B ONepaTiBHOM pexnmMe. ObnagaeT GyHKLUUAMU OTOOpaKeHnsa TefiemeTpurye-
ckol nHdopmauum B rpadpryeckom 1 TeKCTOBOM BUge (cxembl, rpaduriky, pucyHKM, TabnuLbl), ee onepaTMBHOro 06-
HOBJIEHWA, NPEfOCTaBNEHUA JOCTYNA K PETPOCMNEKTUBHBIM AaHHBIM 11 CUTHANM3aLMU O MPOUCXOAALLMX COObITUAX.
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TEXHUYECKUE MPEUMYLLECTBA

Bnarop,apﬂ nogaepxke BeKTOpHOVI CUCTEMDbI BU3yann3auynn BO3IMOXHO pucoBaHue rpa(l)vlquKle 2JIeEMEHTOB B
6ONbLUNHCTBE BEKTOPHDbIX rpa(l)mquKle PenakTopos.

Yepes nonb3oBaTebCcKre CEPBUCHbBIE YTUNUTBI MOXKET ObiTb peanr3oBaHa NoaaepkKa Jitobbix NPOTOKONOB CBS-
31 (Modbus, OPCu . 4.)

flBnAeTcA aHanorom oTeyecTBeHHbIX 1 3apybexxHbix SCADA-NakeToB.

OXWOAEMbIV PE3YTbTAT MPUMEHEHMNA

YnyulueHrie onepaTMBHOIO KOHTPOJS COCTOAHNA TENEeMEXaHU3NPOBaHHbIX SHEProOOBHEKTOB. YBennyeHue adpdek-
TUBHOCTU, HAAEXXHOCTU U 6e30MacHOCTU SKCMyaTauun SHeproo6beKToB. CHMXKEHME BEPOATHOCT BO3HUKHOBEHMSA
ABAPUMHbBIX CUTYyaUNn. YMeHbLUEHNE BPEeMEHUN Ha MOUCK N yCTPaHeHne HencnpaBHOCTEN. YBennyeHne CKopoCcTn Nnpu-
HATUA pPeLeHUN B SKCTPEHHbIX CUTYyaLUAX. YyylleHe aHaNnTUYeCKux BO3MOXKHOCTEN A aHann3a AaHHbIX 1 Npo-
rHO3MPOBAHUA BO3MOKHbIX HEMCNPABHOCTEN U aBapuil.

TEKYWAA CTAOUA PA3BUTUA

Pa3paboTtka BHegpeHa B MPOU3BOACTBO.

CBEJEHMA O MPABOBOW OXPAHE

MNonyyeHo cengetenbcteo HUMC o pernctpaumm N2 1252,

MOTEHUWMAJIbHbBIE MOTPEBUTENTN U/ 3AMHTEPECOBAHHbIE B PA3PABOTKE

PYT «TomenbaHepro», sHepreTnyeckme opraHu3aumu.

PYKOBOAWTEJ1b PA3SPABOTKU
TunnueHko Bnagncnas Muxainnosuu, nHXeHep-nNporpaMmmMmucT | Kateropum.
KOHTAKTHbIE AAHHDbIE

E-mail: v.tilichenko@gomelenergo.by
Ten.: (+375 29) 279 62 94
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X. OBLWECTBO C OFTPAHUYEHHON
OTBETCTBEHHOCTDbIO «[MPOTEKTOP-KJ1»
(PESUAEHT NAPKA BbICOKUX TEXHONIOTNIA)

14.YCTAHOBKA MOBEPKW U KANUBPOBKU Y/IbTPA3BYKOBbIX CYETHUKOB IA3A
YNKYCTr-10, YNbTPA3BYKOBbBIE PACXOAOMEPbI PA3JTNYHbIX TUIOB FA30B

ONMUCAHWE PA3PABOTKN

YcTaHOBKa NpefHa3HayeHa ans KanmbpoBKu, nepeuy-
HOW N NepuonyecKon NOBEPOK YIbTPa3BYKOBbIX CYET-
YMKOB rasa u obecrneumBaer:

— cbop 1 06paboTKy AaHHbIX OoT 1 go 10 cyeTymKoB
OfHOBPEMEHHO;

- WHAVKaUWI0 pe3ynbTaToB MOBEPKM MO KaxAoMmy
CUYETUMKY;

- odopmneHne NPOTOKONa NOBEPKY;

— AuanasoH noBepoyHbIx pacxopos ot 0,016 oo
10 mM3/4 BKIIIOUMTENBHO;

— npegen JonyckaeMon OTHOCUTESIbHOW NOrpeLHOCTH
BOCMPON3BOAMMbIX PacxoaoB 1 06bemMoB rasa = 0,33 %;

— YCTaHOBKM CYETUMKOB C MPUCOANHUTENbHbIMU Na-
Tpybkamn G1/2, G3/4.

O6pa3uUoBbIM CPEACTBOM YCTAaHOBKM ABMAETCA Ha-
60p KPUTUUECKNX COMes B COOTBETCTBUMN C METOAUKOM
MOBEPKMN CUETUMKOB. KonmuecTBo cones cocTaBnser
8 eauHUL, rae 7 U3 HUX NpeaHa3HayeHbl AA co34aHus
NMOBEPOYUHbIX Pacxoaos 1 1 — ania onpeaeneHus nopora
UyBCTBUTESIbHOCTMU.

TEXHUYECKWE MPEUMYLLECTBA

0,33 Knacc ToyHocTn, 10-mecTHbIN, 20 CYHETUYMKOB B Yac.

OMXMUOAEMDbI PE3YJIBTAT MPUMEHEHNSA

MoBepKa ObITOBbIX CYETUMKOB B KONMYecTBe 3 ThiC.
B MecsAl.

TEKYLAA CTAONA PA3BUTUA

BbinyLeH onbITHbIN 06pa3seL.

CBEJEHWA O NMPABOBOI OXPAHE

Hert.
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MNOTEHUWAJIBHBIE MOTPEBUTEIIN
N/Nn 3AMHTEPECOBAHHbIE B PASPABOTKE

LICM, nabopaTopuu noBepKu 06ra3os.

PYKOBOJOWTEJIb PA3PABOTKN

QeuweHko AmuTpun BUKTOpOBIKY, BERYLLNIA
WNHXXEeHepP-KOHCTPYKTOP.

KOHTAKTHbIE AAHHbIE
E-mail: info.protektor.gas@gmail.com
Ten.: (+37529) 7713470
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XI. OBLWECTBO C OFPAHUYEHHON
OTBETCTBEHHOCTbIO «<HOBAKOM CUCTEMC»
(PESUAEHT NAPKA BbICOKUX TEXHONIOTNIA)

15. MPUIOKEHWNE NSIGN

ONMUCAHWE PA3PABOTKN

NSign — 3To nporpamMmmHoe obecneyeHvie Ans NOANMCAHUA JOKYMEHTOB C MOMOLLbIO Pa3fINYHbIX BUAOB SNEKTPOH-
HbIX UMGPOBbIX MOANKWCEN, C BO3MOXHOCTbIO JIOKANIbHOWN YCTaHOBKU Ha cepBepax 3aka3uuka B benapycu. OgHol 13
0COOEHHOCTEN NPUNOXKEHUSA ABAETCA BO3MOXHOCTb «MOAENMTLCA» MHOPACTPYKTYPOI C KOHTPAreHTOM, UTO ABNSAET-
CA He3aMeHVMOW GYHKUMEN Ha PaHHUX CTaaUsX LdPOBOro pasBuTHA B ONpPeAeneHHbIX 0TPACIAX SKOHOMUKMN.

TEXHUYECKUE NMPEUMYLLECTBA

Hawe peweHne NSign no3BonifeT opraH1M3oBaTb KaHas B3aMMOAENCTBIA MO 06MeHY 31eKTPOHHbIMU AOKYMEHTaMM
1 NOAMMUCAHUIO KX C NIOObIM KOHTPAreHTOM, iaXke eCiin y KoHTpareHTa HeT C31-ECM-nHdppacTpyKkTypbl. NSign MOXKHO
nogKnounTb K ntoboin C3M-, ECM-, CRM-cucteme 6naropaps otkpbitomy AP, 3apy6exxHble aHanoru: DocuSign, Adobe
Sign, SignRequest, HelloSign.
OXWOAEMbI PE3YJTBTAT MPUMEHEHUA

BHeppeHue nporpammHoro peweHus NSign ans passopauvBaHnsa MHPPACTPYKTYpbl AA NOANNCAHNA AOKYMEHTOB
3M1eKTPOHHOW LndPOBON NOANUCHIO MPUBEAET K YBENNYEHMIO SPGEKTUBHOCTM 1 CKOPOCTM MPOLIECCOB NOAMNCAHMSA
JOOKYMEHTOB, COKPALLEHWIO BPEMEHW Ha AOCTaBKY [OKYMEHTOB, MOBbILEHNIO 6e30MacHOCTY Nepefayn 1 XpaHeHus
JaHHbIX. Kpome TOro, 3To MOXeT CYLLIECTBEHHO YMEHbLUWTb 3aTPaThbl Ha NeyaTb, OTNPaBKY U XpaHeHre ByMaxHbIX Ao-
KYMEHTOB, UTO MOXET MPUBECTN K 3HAUMTENIbHON SKOHOMMMN PAacxofoB Ha 6usHec. BHeapeHue pelleHns ans sneKkT-
POHHOW NOANNCYK TaKXe MOXKET NOMOoUb cobntofaTb TPe6OBaHWA 3aKOHOAATENbCTBA B OTHOLIEHWW XPaHeHNA 1 3aLu-
Tbl JaHHBbIX, YTO BaXKHO AN KPYMHbIX KOMMAHWUI, paboTaloLmx B perynupyemMbix oTpacsisx.

TEKYLLAA CTAOUA PASBUTUA

Pa3paboTka BHeipeHa B NPOM3BOACTBO.

CBEZEHWA O NMPABOBOW OXPAHE

Her.

MNMOTEHUWAJIbHBIE MOTPEBUTENN U/WUNW 3ANHTEPECOBAHHbLIE B PA3PABOTKE

KomnaHusa knacca Enterprise ¢ uncneHHocTblo cotTpyaHuKos oT 500.

PYKOBOAWTEJIb PA3PABOTKW

Hocog-benakos Amutpun Onerosuuy, gupekTop.

KOHTAKTHbIE JAHHDbIE
E-mail: info@enova.by
Ten.: (+375 17) 35243 35
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XIl. OBLLECTBO C OFPAHUYEHHON
OTBETCTBEHHOCTbIO «<UI'Pbl PA3YMA CODT»
(PESUAEHT NAPKA BbICOKUX TEXHOJIOT W)

16. NPOrPAMMHO-ANMAPATHbIN KOMNNEKC «TPEHAMKEP TPAKTOPA MT3-3522
CATPETATUPOBAHWEM B BUPTYAJIbHON PEANTLHOCTW U MOAYNEM TOYHOTO
SEMNIEAENUA»

ONMUCAHWE PA3PABOTKN

[dnHammnueckun TpeHakep CesibCKOXO3ANCTBEHHOro Konec-
HOro TpaKTopa npefHa3HauyeH Ana obyyeHnsa TPaKToOpPMCTOB-
MaLUNHNCTOB CeNIbCKOXO3ANCTBEHHOMO NPOM3BOACTBA. TpeHa-
Xep npefcTaBnAeT cobon KabvHy TpakTopa CO CpeacTBamu
BM3Yyanu3auum Ha AuHaMu4yeckom nnatdopme. KabrHa ob6opy-
[OBaHa AUCIeAMr Ha MeCcTe CTEKON KabrHbI M KOMMIEKTOM
rapHUTYpPbl BUPTYanbHOW peanbHOCTW. OpraHbl ynpaBieHus
aHanornyHbl Tpaktopy MT3-3522 n noBTOpAIOT NoBeAeHNe
peanbHbIX C MOMOLLbID YMNPABIEHUS MUKPOKOHTPOJIEPOM.
KabrHa obopynoBaHa CEHCOPHbIM AWCIIEEM CUCTEMbI TOY-
HOro 3emnefienus Ha npumMepe uHtepoderica Trimble. Moct
ornepaTtopa nNpeacTaBnAeT coboi MOHUTOPbLI HabnoaeHUs
npoLieccom obyyeHus, opraHbl ynpasieHns NPoLeccoMm.

Mpouecc 06yueHns obecneyrBaeT MakcMmanbHoe npubnu-
XeHwue ycnoBui obyueHns K ycnosmsam paboTbl Boautens pe-
anbHOro TpaKTopa:

- AuHammyeckas nnatpopma obecneumBaer o6paTHYHO
CBA3b OT PaboTbl NOABECKM, PabOTbl C HaBECHBIM 060pYAOBa-
HUewm;

— CUCTEMa BM3yanunsaumm nepenaet sug n3 KabuHbI;

— CCTeMa TOUYHOrO 3emsiefienusi NO3BOJISET YCBOWTD HaBbl-
K1 paboTbl C ceAnkaMmm TOYHOTO BbICEBA, OMPbICKMBATENAMY,
MalluHamy auddepeHLNPOBaHHOrO BHECEHWA MMHEPATbHbBIX
ynobpeHniz;

— CuCTemMa BUPTYanbHOW peanbHOCTU MO3BOJISET BbINO-
HATb 3aflaun, AN1A KOTOPbIX HEOOXOAMMO BbIXOAUTbL N3 Kabu-
Hbl: arperatMpoBaHne 0b60pyAoOBaHWA, MOAroToBKa 060pYy-
[oBaHMA K paboTe, npoBefeHVe MONeBOro obCnyKmBaHUA
(3anpaBKa), NOUCK 1 ycTpaHeHne HencnpaBHOCTEN, MepeBos
060pYAOBaHMSA B TPAHCMOPTHBIN PeXnM;

— OpraHbl ynpasneHnA NOBTOPAIOT peaJibHble YCUNNA, Npunaraemblie BO BpeMA pa60Tbl,’

— NporpamMmmMmHoe obecneyeHne NO3BONIAET OCBOUTb HABbIKU BOXAEHNA TPaKTOPa, NoseBbiX pa60T C Pa3nnyHbIM
O60pWJ,OBaHVIEM, ynpaeieHna CUCtTemamM TOYHOIro 3emneaennd, nposeaeHnsA arpermpoBaHA HaBeCHOro 060pyno-
BaHWA C NOMOLbIO BI/IpTyaJ'IbHOVI pPeanbHOCTN.

TpeHaxep nomoraeT BbipaboTaTb 6a3oBble GU3MUYECKME HABbIKM PaboTbl C OpraHamy YNpaBneHWsA CENbCKOXO-
3ACTBEHHOrO TpaKTopa: NpaBwibHasA paboTa pynem, NeaansimMy U pblyaraMu ynpaslieHUs, yBEPEHHOEe BKIIlOUYeHME
HY>KHOW Nepefiauu, NPaBUIIbHOE pyJeHre, MaHEBPUPOBaHME C HABECHbBIM CEIbCKOX035MCTBEHHbIM 060PYAOBaHUEM,
NoJIb30BaHNe KOHTPOJIbHO-U3MePUTESNIbHBIMU NMPUBopaMmM TpaKTopa.
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MeTO,EI,VI‘-IeCKaﬂ 4aCTb NpPOrpaMmMHOro obecrneyeHns No3BoNseT y4dyalwnumca oCcBamBaTtb A OTpa6aTbIBaTb 6a3oBble Ha-
BbIKI/ pa6OTbI C OpraHamMmu ynpaBneHumA, HaBblikn pa6OTbI C HaBECHbIM o6opy):losaH|/|eM B none, HaBblKn pa6OTb| c ob6o-
PyAOBaHMEM TOYHOIO 3emMnenenna.

DyHKUMOHANbHbIE BO3MOXHOCTM TPeHaXkepa COOTBETCTBYIOT TPe6oBaHUAM MPOrpamMmMbl NOAFOTOBKY BOAUTENEN
TPaKTOpPOB.

TEXHUYECKUE NMPEUMYLLECTBA

MporpammHoe obecneyeHre TpeHaxepa obecneymnBaeT:

— peanuCcTUYHyo GrU3nKy NOBeeHNA U ABUKEHNA TEXHUKU;

— BbI6Op ynpakHeHUN 13 Habopa 1 3ajaHre HavanbHbIX YCIOBUI X BbINOAHEHUS;

- duKcrpoBaHme oWnbOoK, JoNyLEeHHbIX 0OyyaeMbiM NPU BbIMOSHEHNW 3aAaHNUI;

— BO3MOXHOCTb aHa/IM31POBaTb pe3ynbTaTbl BbINOMHEHUA YPaXHeHWI B CTaTUCTUKE;
— CMEHY BPeMeHM CYTOK 1 NOrOAHbIX YCII0BUI;

— Hanume B TOYHOCTM BOCCO3AaHHOM MOZenm Tpaktopa MT3-3522;

— BO3MOXHOCTb B3aVIMOAENCTBUA C BUPTYasibHbIMU MOAENAMU 060PYAOBAHMA C MOMOLLbIO BUPTYanbHON peaJib-
HOCTU;

- BM3yanm3aumio paboTbl y3510B U MEXaHM3MOB.

MporpammHoe obecneyeHve TpeHaxepa No3BONAET:

— KOHTPONIMPOBaTb BO3AEWCTBIA 0OY4YaeMOro Ha OpraHbl yrnpaBneHus;

- 3aflaBaTb UMUTHpPYEMble YuebHble 3alaHus;

— BM3Yya/lbHO IEMOHCTPUPOBATb PaboTy TPaKTopa 1 HaBeCHOro 06opyLoBaHNSA;
- popmMmUpoBaTb CTaTUCTUKY BbINOMHEHWA YNPaXKHEHWIA;

— OCYLLECTB/ATb B PEXMME peanbHOro BPeMeHU CorfacoBaHue BUPTYasibHOW CLeHbl C MHbopMaLmelt, oTobpaxae-
MOW Ha peanbHbIX KOHTPOJIbHO-M3MePUTESIbHBIX MPUBOPaX, YyCTaHOBNEHHBIX Ha TPEHAXepe.

OXWUAAEMbIN PE3YNBTAT MPUMEHEHUSA

Her.

TEKYLLAA CTAOUA PA3BUTUA

Pa3paboTka BHepeHa B NPOM3BOACTBO.

CBEJEHWMA O MPABOBOW OXPAHE

HerT.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

MpombliwneHHble NpeanpuaTus, yupexxkaeHus MTO n CCO B Pecnybnuke benapycb 1 3a ee npegenamu, NpeanpusTis
no NOAroToBKe 1 NepenofrotoBke NpodeccMoHasbHbIX KaApoB.

PYKOBOAWTEJTb PA3PABOTKW

MoHoBa AHHa CepreeBHa, MeHe»ep Mo Pa3BUTHIO.

KOHTAKTHbIE AAHHbIE
E-mail: ionova.a@razum.by
Ten.: (+37529) 617 26 13
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X1l YYPEXAEHUE OBPA3OBAHUA «<MOTMJIEBCKUN
rOCYQAPCTBEHHbIN SNIEKTPOTEXHUYECKUN
KOJINEOM»

17. KOMNNEKTHAA YCTAHOBKA 10 OYUCTKE
W OBE33APAXWUBAHNIO BO31YXA CLEAN AIR

ONMUCAHWE PA3PABOTKN

MpoeKT HanpaBfieH Ha pelueHne NPOo6IeMbl 3arpA3HEHA BO3yXa B MOMELLEHUAX, @ TAKXKe B KUJIbIX JOMaX BONM3N
NPOMBbILLIEHHBIX NPEANPUATII C MOMOLLbIO YCTAaHOBKM [/l OUMCTKM 1 06e33apaxunsaHus Bo3gyxa CLEAN AIR. YcTa-
HOBKa ABNAeTCA abCosoTHO 6e30nacHol s YesioBeKa 1 Jjaxe CNoCcoOCTByeT HOpMann3aLum AaBeHUs Kak y aeTen,
TaK 1y B3pocbix. [IpoeKT ABNAETCA NOMHOCTbIO aBTOPCKUM Y NPOLen NCMblITaHNE B SKCMEPUMEHTaNIbHbIX YC/TOBUSAX.
DKCNeprMEHT peasibHO MOATBEPAWII, UTO YCTaHOBKA BbIMOHAET CBOK GYHKLMIO ounweHus Bo3gyxa. OHa sBnseTcs
3HeproadpeKTNBHOM: NOTPEONAET B 4 pa3a MEHbLUE SHEPTM MO CPABHEHUIO C aHaroraMu, NPeAcTaBAeHHbIMI Ha
pbiHKe. Bo3ayx, nonagasa BHYTPb, NPOXOAUT TPU CTan OUYNCTKN:

1) oumncTKa yronbHbiMu GubTPamu;
2) ob6e33apakrBaHe C MOMOLLbIO GaKTepULUMAHON TaMnbl;
3) ouniLieHMe 3aMaxoB C MOMOLLbIO FreHepaTopa 030Ha.

YcTaHOBKa MOXeT paboTaTbh B aBTOMATUYECKOM PEXMME UK YNPaBASATbCA C
TenedpoHa yepes WI-FI.

TEXHUYECKUE NPEUMYLLIECTBA

MpoeKT yHMKaneH cBoMM pa3Hoobpa3vem YCTPOWCTB ANA OYUCTKA BO3-
Ayxa. Nlonagaa B yCTaHOBKY, BO3AyX MPOXOAUT Tpu ctagum ounctku. WI-FI-
ynpasneHue. Manaa notpebnaemaa MmowHoOcTb — 173 BT.

OXWAAEMbIN PE3YNBTAT MPUMEHEHUSA

BbINyck KOMNIEKTHOWM YCTaHOBKM MO OUNCTKe 1 obe33apakuaHuio Bo3gyxa CLEAN AIR B npoussopacTso.

TEKYLLAA CTAOWA PA3BUTUA

BbiMosiHEHa Hay4YHO-MCCNEAOBATENIbCKAA WM OMbITHO-KOHCTPYKTOPCKan (TexHonorunyeckas) paboTa, BbiMyLeH
OMbITHBbIN 06pa3zeL.

CBEAEHMA O MPABOBOW OXPAHE

[MaTeHT.

MOTEHLUWAJIbHBIE MOTPEBUTEN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

MpennpuaATUA XMMUYECKON Y TAXKENOW NMPOMbILIAEHHOCTM, MEAULMHCKMNE YUpexaeHus, yuebHble 3aBefeHNs, Mac-
COBbI MOTPe6UTEND.

PYKOBOAWTEJTb PA3PABOTKW

Kanuctpartos Hukuta Bnagnmmposny, yuawminca |l Kypca.

KOHTAKTHbIE AAHHbIE
E-mail: 212026kalistratovnikita53@gmail.com
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XIV. YYPEXXOEHUE OBPA30OBAHUA «BEJIOPYCCKUN
roCYgAPCTBEHHbIN YHUBEPCUTET UHOOPMATUKU
N PAOVNOINIEKTPOHUKWN», DUNTUAN «cMUHCKUN
PAOAVNOTEXHUYECKUW KOJIUTEOM»

18. CMAPT-BENK

ONMUCAHWE PA3PABOTKN

Beiigk npeaHasHaueH AN MAEHTUGMKAUMM JIMUHOCTU, KOHTPONS
M ynpaefieHUa AOCTYMOM Ha NpeanpuaTvAaX ¢ 60MbWMM LUTAaTOM CO-
TPYOHUKOB M B opraHusauusax cdepbl ycnyr. YcTpoicTBo pabotaer
B aBTOHOMHOM pexume 6e3 3apAaaku. Ytobbl M3meHUTb MHGOpPMaLUIo,
6eig>K NOAKMNoUAIOT B JOK-CTAHLMIO U C MPUNOXKEHNA 3aHOCAT HEO6XO-
AUMble AaHHble.

TexHuuyeckre xapakTepuUCTUKK:

- ncnonb3yemble TexHonorum: e-paper, Bluetooth, RFID;
- rabaputbl 90x50%5 mm;

—Macca 0,2 Kr.

TEXHUYECKUE NMPEUMYLLECTBA

MHOFOHaI'IpaBJ'IeHHOCTb B NCMNONb30BaHN W” MHOFO(I)yHKLl,I/IOHaJ'IbHOCTb,
CO6J'IIO}J,€HI/I€ KOHd)VIAeHLI,I/IaJ'IbHOCTI/I JINYHbIX AaHHbIX, HN3KaA CTOMMOCTb MNo
CPpaBHEHUIO C aHanoramm, NnpoCToTa B NCMOJIb30BaHNN. Ha TeppuTopUn bena-
PyCr aHaJ1I0roB TakOro 6e|7|n,>|<a HET.

OMXMOAEMDbIIA PE3YJIBTAT MPUMEHEHINSA

MoBbiweHne 3pHEKTUBHOCTU CUCTEMBI YNPABAEHNs NePCOHanomM U obe-
cnevyeHusi 6€30MacHOCTV Ha NPeanpuATUAX. Mcnonb3oBaHre Ha Bble3fHbIX
MepPONPUATUAX, BbICTaBKaX, SKCKYPCUSX.

TEKYWAA CTAONA PA3BUTUA

Co3paH pabounii NpoTOTMN YCTPONCTBA.

CBEZEHWA O NPABOBOW OXPAHE

Her.

MOTEHUWAJIBHBIE MOTPEBUTENN /N 3SAMHTEPECOBAHHbIE
B PASPABOTKE

BaHku (OAO «ACBE benapycbaHk», OAO «benHBecTO6aHK»), 0dUChI KPYMHbIX
komnaHun (Yandex, VK, Ozon), 3aBofpbl.
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I ——————————————————————————————————
PYKOBOAWTEJTb PA3PABOTKU

AHppenuyk AnekcaHgp Onerosuy, npenogasatenb;
AnbxaHakTta Ycama Omap, yyawuncs;

KypnaHckuin Urnatum AnekcaHgpoBuY, yyalnincs;
Lenank Unba Cepreesny, yyawmncs.

KOHTAKTHbIE JAHHbIE
E-mail: kurlianski@gmail.com, ishendik3@gmail.com
Ten.: (+375 44) 558 79 55, 716 06 84

19. CmapTt-yaitHuk BELTEA

OMUCAHWE PA3PABOTKIU

CmapT-yaniHuK BelTea — 310 dyTypmctuyeckun B3rnag Ha
npegmeTbl JoMallHero 6biTa. B coBpeMeHHOM Mupe Bce 6oblue
NPUBbLIYHBIX HAM MPUCNOCO6NEHNI LNPPOBUNPYIOTCS. YCTpO-
CTBa AJ1A HarpeBa BOAbl He ABMAITCA UCKMNIOYEHNEM U UMEIOT
LWMPOKNIA aCCOPTUMEHT NMOAOOHBIX pPeLleHnin Ha pbiHKe. OgHako
OHW He NULWEHbI HeJOCTaTKOB 1 B GOMNbLUMHCTBE CBOEM efUHO-
006pa3sHbl (3aYacTylo CIIOXKHO OTIINUYUTL AaXKe MPAMbIX KOHKY-
peHTOB). 1N KOHKYpPEHLUUUN C NIMAEPaMN PbIHKA Mbl Npeanaraem
YCTPOWCTBO, OCHOBHOW LieNblo KOTOPOro ABMAAETCA OTAnuyme oT
KOHKYPEHTOB KaK B in3aliHe, TaK 11 B TEXHMYECKOM MJlaHe.

TEXHUYECKUE NPEMMYLLIECTBA

OcHoBHbIMU KOMMOHeHTamu BelTea, nomrmo camoro YanHuka,
ABNAOTCA NOACTaBKa U YCTPOWCTBO MOMb3oBaTens ¢ Mobub-
HbIM NPUNOXEHNEM, Tenerpam-6oTom. Ina 4eMOHCTPaLIOHHOIo
npoToTuna 6bIM Nofo6pPaHbl Hanbonee AOCTYMHbIE U MNONYNAP-
Hble COCTaBAALNe, Hanpumep MUKPOKoHTposnep ESP 32, 3a-
CNY>KUBLUUIA OFPOMHYIO MONYNAPHOCTb B chepe YMHOro foma 1
nmeroWwmin BCTpoeHHble moaynu Wi-Fi n Bluetooth. bbino Takxe
HanucaHo NPUAOXKEHNE C NPUATHLIM NHTEPdENCOM ANA AEMOH-
CTpauuy NosIHOLEHHOW paboTbl NnpoToTuna. [1ns 6onbluero pac-
NPOCTpaHeHUA Ha BCeX BMAAx YCTPOWCTB pa3paboTaH Tenerpam-60T. Mopaeprkka cBA3M ocylecTBnAeTca bnarogapsa
npotokony MQTT.

OXWAAEMbIV PE3YNBTAT MPUMEHEHUSA

Hanbonee KOMd)OpTHbIIZ OnbIT 3KCNyaTaumnn YCTpOIZCTBa B AOMALUHNX yCNOBUAX U o¢|/|cax.

TEKYLLAA CTAOUA PA3SBUTUA

Co3pfaH pabounii NpOTOTMN YCTPOMCTBA.

CBEZEHWA O NPABOBOW OXPAHE

Her.
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-___________________________________________________________________________________
MOTEHLUWMANBHBIE NOTPEBUTENN U/NN SAMHTEPECOBAHHBbIE B PA3PABOTKE

MpoayKT B NePBYI0 OUepeab OPMEHTUPOBAH HA LNPOKYIO ayAUTOPUIO NOTPebuTeNel, BbIFOAHO OTANYAACh OT aHa-
NOTOB KaK TeXHNUYECKMMI MapaMeTPamu, Tak ¥ COBPEMEHHbIM MUHVMANIUCTUYHbBIM AV3aMHOM.

PYKOBOAWTEJTb PA3PABOTKW

AHppeniuyk AnekcaHgp Onerosuy, npenogasatenb;
KypnaHckun UrHatun AnekcaHgpoBuY, yyalnnes.

KOHTAKTHbIE JAHHbIE
E-mail: kurlianski@gmail.com
Ten.: (+375 44) 558 79 55

20. MY WAY — UHOOPMALIVOHHDBIN PECYPC 10 COCTABJIEHNIO MAPLLPYTOB
N0 UCTOPUKO-KYNIbTYPHbIM MECTAM PECMYBINKKN BENAPYCb

ONMUCAHWE PA3PABOTKN

NHdopmaLmoHHbIn pecypc My Way npefjocTaBnfeT yHUKabHYI0 BO3MOXXHOCTb TYpUCTaM 1 rpaxaaHam Pecnybnu-
Kun benapycb cocTaBnATb MHAMBMAYaNbHbIE MapLIPYTbl MO MCTOPUKO-KYSIbTYPHbIM MeCTam CTpaHbl.

Cdepoii npumeHeHWs faHHON pa3paboTKy ABNAETCA Typusm. Pecypc npeHa3HaueH ansa nonb3osaTtenei, Kotopble
XOTAT 0O3HAKOMUTBCSA C AOCTONPUMEYATENIBHOCTAMU CTPaHbl U ee 6oraToi Npupogoi. OCHOBHOE Ha3HayeHve JaHHO-
ro pecypca — nomoub MoJib30BaTeNAM Jlyylle OpraHW30BaTbh CBON OTAbIX U CAenaTtb ero 6onee UHTEPECHbIM 1 pas-
HOObpPa3HbIM.

OCHOBHas KOHCTPYKTUBHAsA 0COBEHHOCTb AaHHON Pa3paboTKM — 3TO UHTEPaKTMBHAsA KapTa, Ha KOTOPOii oTo6pa-
KeHbl UICTOPUKO-KYJIbTYPHbIE MECTa, KEMMUHIN 1 AOCTONPUMEYATESIbHOCTU. DTa KapTa MMeeT BO3MOXHOCTb MacllTa-
6VpOBaHMsA 1 NepemMeLLeHNs, YTo MO3BOSIAET TYPUCTaM HaCTpaKBaTb ee Noj CBov NoTpebHoCTW. B cnucke mecT ans
KeMMNuHra 1 JOCTonp1meYaTeNlbHOCTEN MOXKHO HaliTV NOAPOOHY0 MHGOPMALIMIO O KaXKAOM OObeKTe.

TexHonormyeckme 1 TeEXHMKO-3KCNJTyaTaLMOHHbIE XapaKTepUCTMKIN AaHHOW pa3paboTKy BKIIOUaloT B ce6a MCMosib-
30BaHNEe COBPEMEHHDbIX TEXHONTOMUIA, TaKUX KaK reonosnLMoHnpoBaHne, 6a3bl AaHHbIX, Be6-pa3paboTka 1 T. 4. Ana
obecneyeHnss paboTbl pecypca HeobxoarMmo 0becneUnTb BbICOKYIO CKOPOCTb 3arpy3ku CTpaHuL, U NOCTOSIHHOE 06-
HoOBNeHne MHGopMaLmn.
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TEXHUYECKUE NPEUMYLLIECTBA

HaHHasA pa3pa60TKa MO3BOJIAET MNOJIb30BaTENAM COCTAaBUTb VIHAI/IBI/I,E[yaﬂbeIIz MapLWpyT Mo nx npeanoyTeHnAmM
n ﬂOTpE6HOCTﬂM, YTO ABNAETCA NpenmMyLLeCcTBOM nepea aHasoram, KOtopble npegyiaratot CtTaH4apTHbIE MapLUPYTbl.

C nomoubto VIHTepaKTVIBHOIZ KapTbl NOJIb30BaTEJIN JIETKO U 6bICTpO MOTYT HAaCTPOUTb CBOMN MapLwpyT no NCTOPUKO-

KYJIbTYPHbIM MeCTaM. JTO TaKXKe ABNAeTcA NnpenmMmyLecTBOM NO CPaBHEHUIO C APYTUMW aHa/OraMu, KOTOPpbIE npen-
naratoT 0ObIYHbIA CNINCOK MECT.

JaHHas pa3paboTKa NpefocTaBaseT NOAPO6HYI0 MHGOPMALIMIO O KaXKAOM UCTOPUKO-KYNbTYPHOM MECTE, KEMMVHTE
1 JOCTOMPUMEYATENBHOCTAX, UTO NMO3BOJIAET JlyULle MIaHMPOBaTb CBOM OTAbIX.
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Pecypc ncnonb3yet coBpemMeHHble TEXHONIOMUN, Takne Kak reono3numoHnpoBaHme, 6asbl JaHHbIX, Be6-pa3paboTKa
W T. [i., uTo 06ecneyrBaeT BbICOKYIO CKOPOCTb PaboTbl U HAAEXHOCTb.
OMWOAEMbI PE3YNBTAT MPUMEHEHWA

lMoBblLeHWe YnCa TYPUCTOB 1 JOXOAO0B OT Typri3Ma MOXET NPUBECTM K AajlbHeNLIeMY Pa3BUTUIO TYPUCTNYECKON
NHOPACTPYKTYPbI, UTO ByZET MONE3HO [/ BCE CTPaHbI.

Bnaropaps gaHHOMY pecypcy rpaxkaaHe n roctu Pecny6nmkn benapycb cMOryT y3HaTb O MHOTMX UCTOPUYECKUX
1 KYJIbTYPHbIX JOCTONPUMEYATENIbHOCTAX, KOTOPbIE paHee M OblIN HEM3BECTHbI, MO3HAKOMUTBLCSA C HALLEW KPacUBOWA
1 3arnoBeAHoON NPYPOAOW, OPraHN30BaThb CBOW OTAbIX Hanbosee 3GHEKTUBHO.

TEKYWAA CTAONA PA3BUTUA

BbinyLyeH onbITHbIN 0bpa3seL,.

CBEAEHWA O MPABOBOI OXPAHE

Hert.

MNOTEHUWMANBbHbBIE MOTPEBUTENN N/WNWU 3AUHTEPECOBAHHbIE B PASPABOTKE

NHpuBuayanbHble TYpuUCTbl, FPYNMbl TYPUCTOB, TYPUCTUYECKME areHTCTBa, MECTHbIE »KUTeNIM, OPraHN3aTopbl SKC-
Kypcui.
PYKOBOAWTENIN PA3PABOTKN

bypbiin IOpuin AnekceeBuny, yyalnincs;
CaBepueHko J1io60Bb BrkTopoBHa, yualyascs.

KOHTAKTHbIE JAHHbIE
E-mail: Lyubovsaverchenko@gmail.com, buryy137@gmail.com
Ten.: (+375 29) 370 56 28, (+375 25) 664 94 70
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XV. YYPEXXOEHME OBPA3OBAHUA «MOJIOLKUN
roCYgAPCTBEHHbIN SKOHOMUYECKUU KOJUTEOMK»

2. YMHAA NNAPKOBKA

OMUCAHWE PA3PABOTKIN

YMHas nMapKoBKa fABNAETCA MPOTOTUMOM W peann3oBaHa B BUAe MaKeTa
C pa3MeYeHHbIMU MapPKOBOYHbIMM MeCTaMU, Ha KOTOPbIX MOTYT HaxoAWTb-
¢ Mmogenu asTomobuneit. MapkoBoUHble MeCcTa aHanu3mpyTca LdpoBoN
Kamepoli. BugeonoTtok ¢ kamepbl o6pabaTbiBaeTca anropntMaMm KoMnblo-
TEPHOro 3peHus, KOTOpble BbIABAAIOT KOIMYECTBO CBOOOAHBIX MECT, a TaK-
e MO3BOMAIT aBTOMAaTUUYECKU OTKpbIBaTb Warbaym Ha Bblesge ¢ nap-
KoBKW. CepBUCHI pacno3HaBaHWA pa3BepHYTbl Ha 6a3e MUKPOKOMMbIOTEpPa
Raspberry Pi.

MHdopmaumsa o pacno3HaHHbIX MAPKOBOYHbLIX MecCTax OTMpaBnAeTcA B
pexkMme peanbHOro BpeMeHu Ha cepBep, K KOTOPOMY MOTYT NOAKII0YATbCA
MOOWJIbHbIE KNEHTbI. MOBUbHBIN KNMEHT NpeacTaBiseT coboi Npunoxe-
HUWe, yCTaHaBNMBaeMoOe Ha CMapTPOH UM MAaHWeET C ONepPaLMOHHON CU-
ctemolt Android, n ABnsAeTCA HeoTbeMIEMO YacTblo NpoeKkTa. C MOMOLLbIO
MOOWIbHOTO NMPUNOXKEHUS BOQUTENIb MOXKET B HarnAagHON GopmMe NonyynTb
NHPOPMaLMIO O COCTOAHMM NAaPKOBOYHbIX MECT.

TEXHUYECKUE NPEMMYLLIECTBA

Peanunsauuna ONTUMN3NPOBAHHDbIX aIlTOPUTMOB pacno3HaBaHUA, pa60Ta|o-
WX Ha MalOMOLUHbIX MUKPOKOMMNbIOTEPAX. OTKa3 OT UCcnoNb3oBaHUA pas-
JINYHOTIO pofa [aTYMNKOB N CEHCOPOB.

OXXMOAEMbIV PE3YNBTAT MPUMEHEHWUA
Bbixo Ha NpOMbILLIEHHbIE BbIYMCAUTENbHbBIE MOLLHOCTY 1 060pyaoBaHue. OpraHu3auus SKCrnepuMeHTa Ha OCHOBE
peanbHoM NapkoBKWU B T. [Monouk coBmecTHo ¢ PYT «bentenekom» B paMkax npoekTa «Mol ropogy.

CHuXeHune AOPOXKHOIo Tpad)I/IKa N BpedHbIX Bbl6pOCOB B aTMOc¢epy BCeacCTBMeE COKpaweHnAa BpeMeHn Ha NoncCK
CBO60}J,H bIX NapPKOBOYHbIX MECT.
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TEKYLLAA CTAOVA PA3BUTUA

BbinonHeHa HayyHO-MCCNIefoBaTeNIbCKas UMM ONMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) paborta.

CBEAEHWMA O MPABOBOW OXPAHE

HerT.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

Boautenn.

PYKOBOAWTEJIV PA3PABOTKIU
LWapypckuii AnekcaHap BnaguMmnpoBny, MHxeHep-NporpamMmMmCT, neparor AoMNoNIHUTeNIbHOro 06pa3oBaHuA.
KOHTAKTHbIE JAHHbIE

E-mail: uvc.psec@yandex.by
Ten.: (+375 214) 46 31 03
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I. THE STATE SCIENTIFIC INSTITUTION
“THE UNITED INSTITUTE OF INFORMATICS
PROBLEMS OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS”

1. GENERAL PURPOSE 3D PRINTER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Technical characteristics of the 3D printer:

- type — portal;

- working area 1,000x1,000 mm at the base, height
600 mm;

- solid space with heating;
- print accuracy 0.1 mm;
— extruder positioning accuracy in all axes 0.005 mm;

- extruder for printing with plastic thread (supported
nozzles 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mm);

- used plastic types ABS, Flex, Nylon, PLA, Wood, PETG,
HIPS, TPE, PC.

The developed design allows scaling the working area.
Based on this, it is possible to ensure the release of a line
of printers with the print area required by the customer.

TECHNICAL ADVANTAGES

Large working area, high positioning accuracy, support for the use of a large number of types of materials.

EXPECTED RESULT OF APPLICATION

Ubiquitous distribution of additive technologies for manufacturing objects in the Republic of Belarus with profes-
sional technical support.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Planned.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Educational institutions, together with the course of additive manufacturing, development and modeling (these
courses are to be introduced); scientific and practical centers and research laboratories of the National Academy of
Sciences of Belarus; small-scale industries and private businesses specializing in the production of plastic products.



DIGITAL TECHNOLOGIES AND AUTOMATION 45

-___________________________________________________________________________________
DEVELOPMENT MANAGER

Grigory Prokopovich, Head of the Laboratory, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: bigznich@tut.by
Phone: (+375 29) 509 83 78

2. AUTOMATED SYSTEM FOR OPTIMIZING DESIGN OF ROBOTIC LOGISTICS PRODUCTION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The software provides:

- based on the results of simulation, analyze the values of performance indicators and costs of various technological
processes using transport robots;

- simulation various layouts of track lines and intersections for efficient movement of robots between technological
equipment;

- determine expected intervals between maintenance or replacement of robots after their declared resources ex-
pire.

Modeling the coordinated movement of a group of mobile robots for patient care in a hospital

TECHNICAL ADVANTAGES

Most well known analogues are used for optimization existing infrastructure, but not provide for design.

EXPECTED RESULT OF APPLICATION

Automated traffic and workflow planning for autonomous mobile robot fleets, so customers can identify potential
bottlenecks and optimize workflows with no need for testing on real robots.
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CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Legal protection is planning.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Storage, distribution centers; production facilities; hospitals.

DEVELOPMENT MANAGER
Grigory Prokopovich, Head of the Laboratory, Candidate of Technical Sciences, Associate Professor.
CONTACT INFORMATION

E-mail: prakapovich@newman.bas-net.by
Phone: (+375 29) 509 83 78
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Il. THE INSTITUTE OF SYSTEM RESEARCHES
IN AGROINDUSTRIAL COMPLEX OF THE NATIONAL
ACADEMY OF SCIENCES OF BELARUS

3.APP"MOBILE FARM"

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The product is a mobile application “Mobile Farm”. It's designed to record,
systematize, process data on growing and breeding cattle, while linking
this data with business processes, generating a dynamic farm budget and
integrating with accounting and management accounting systems.

Mobile application structure (blocks):

- farm management (work order, production management, financial
management, budget);

- zootechnics (electronic passport, livestock accounting, livestock move-
ment, animal care, feeding, insemination); Mobile farm

- veterinary (disease card, treatment, vaccination calendar);
- production output (milk, weight gain, offspring);

— registers by types of accounting (production, accounting, manage-
ment, budget);

— documentation (primary, summary, analytical).
The application will allow:

- promptly record data on production processes on the farm (birth, feed-
ing, transfer, production, treatment);

- manage the farm by sending tasks (orders); Main display
- share accurate information with employees;
- form the production and financial budget for the farm;
- generate forms of official documents for transfer to the accounting department;
- integrate with other programs to form a common flow of information;
- receive information about the material and technical resources and their suppliers that are needed on the farm.

The functionality of the application will allow you to optimally build its work — manage it for the purposes of
the user. The user will be able to independently form the structure of the application, depending on the degree of
required detailing and systematization of information, the level of automation on the farm, the organization of labor
and management conditions.

When developing a mobile application, scientific developments were taken into account, as well as the experience
of the real sector of the economy: livestock specialists, veterinarians, accountants, economists, managers.

In addition, a web application will subsequently be developed to store and organize the exchange of data, which,
together with a mobile application, will create a stable, multifunctional system for collecting, registering and ex-
changing information for the purposes of managing a livestock farm.

TECHNICAL ADVANTAGES

The product allows you to solve the problem of automating accounting and data processing for the formation
of a budgeting system for a livestock farm.
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The advantages of the “Mobile farm” project from existing analogues are as follows:

1) a holistic adapted program for accounting and management accounting in agriculture;
2) self-management of the structure of the mobile application (functionality);

3) the ability to take into account a large amount of production data;

)
)
4) the possibility of forming a production and financial budget for the farm;
5) connection of production data with business processes;

)

6) integration with the software product “1C: Accounting” and its modifications.

EXPECTED RESULT OF APPLICATION

Itis planned to implement the application in two stages.
Stage |: Republic of Belarus.

The main clients are agricultural producers and suppliers of material and technical means and services for the agri-
cultural sector. The desired market share is 40-50 %.

Stage II: EAEU countries.

To enter the foreign market, the application will need to be finalized, depending on the country where the imple-
mentation will be carried out (refinement of 10-30 % of the initial capabilities and interface). It is necessary to expand
the staff, and open representative offices abroad, which will also receive franchise rights to monetize the project.

CURRENT STAGE OF DEVELOPMENT

A part of the scientific, technical and technological documentation has been developed, as well as visualization of
the mobile application (project readiness is 30 %). Work is underway to write a web version of the mobile application.
Itis planned to launch the application in test mode by the end of 2023.

INFORMATION ON THE LEGAL PROTECTION

A new mobile application (computer program) will be received within the framework of the project, which refers to
intellectual property in accordance with Section 5 of the Civil Code of the Republic of Belarus and international law.
In this case, its own algorithm will be used, which will confirm the uniqueness of the product and register the object.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Potential consumers will be agricultural organizations and peasant (farm) enterprises of the Republic of Belarus, as
well as the CIS countries.

DEVELOPMENT MANAGER

Sharenko Alexander Nikolaevich, Head of the Finance Sector, Master of Economics;
Akulovich Kirill Yurievich, Researcher of the Finance Sector, Master of Economics;
Kliukin Artur Dmitrievich, Researcher of the Finance Sector, Master of Economics.

CONTACT INFORMATION
E-mail: 1buh_star@mail.ru
Phone: (+375 33) 336 49 78
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lll. EDUCATIONAL INSTITUTION “BREST STATE
TECHNICAL UNIVERSITY”

4. ONE-TIME JOB SEARCH SERVICE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A service for finding workers to perform any type of work, as well as for finding work for those who need it. At this
stage, the application helps to find a contractor (private person) to perform any one-time side job. By this time, we
have developed a technical task that will allow the application to become a full-fledged service. What will happen:

1. We will add the ability for anyone to leave their resume. Now the “employer” will be able to search for an employee
directly through the resume.

2. We will create a separate window for organizations / individual entrepreneurs where they can post their services.

Haltura.by

TECHNICAL ADVANTAGES

“Yandex.Work” and “YouDo". Our advantages over them: the presence of the category of individual entrepreneurs /
organizations, where any user can find a contractor for the smallest amount and in the shortest possible time. We find
this very convenient as people don't have to monitor multiple sites looking for artist contact information and prices.
The second advantage is for employees, since only in our service people can view all existing one-time part-time jobs
in Belarus. We also want to note that for employees and employers (i. e. individuals) the application is completely free,
only additional functions are paid.
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EXPECTED RESULT OF APPLICATION

For 2022, there are more than 400 thousand organizations and individual entrepreneurs in the Republic of Belarus.
We expect that 5 % of them will become our clients. For this category, a paid monthly subscription will be introduced
in the region of 25 Belarusian rubles.

For example, if only 1 % of organizations and individual entrepreneurs are interested in us, then the monthly in-
come will be more than 100 thousand Belarusian rubles, and this is without taking into account other sources of
income within the application.

We also take into account online stores that want to advertise themselves, as well as the users of the service them-
selves, who want to distinguish themselves and promote themselves.

If the service shows itself well in Belarus, then we will launch it in Russia, and then in other CIS countries.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Employers, namely those people who need help, and performers are the category of people who want to earn extra
money.
DEVELOPMENT MANAGER

Mikhail Potseluiko, Student.

CONTACT INFORMATION
E-mail: byxalturka@gmail.com
Phone: (+375 29) 520 52 58
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IV. EDUCATIONAL INSTITUTION “GRODNO STATE
UNIVERSITY NAMED AFTER YANKA KUPALA”

5. VIRTUAL SIMULATOR FOR STUDYING THE DEVICE AND PRINCIPLES
OF OPERATION OF A PORTABLE GROUND RECONNAISSANCE STATION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The developed simulator is used in the educational process when giv-
ing lectures, conducting laboratory and group classes to train cadets
and students to work with a portable ground intelligence station as digi-
tal training materials for the specialties “Combat use of ground military
intelligence units’, “Squad commander (tactical intelligence)”. Opportu-
nities are provided to study the features of the device of the ground
reconnaissance station (PSNR-5K), the principles of operation, the pro-
cedure for working with the device in a convenient and reliable form.
Photorealistic 3D visualization and simulation allows you to emulate the
real operation of PSNR-5K. The developed virtual simulator allows you
to show a sample of weapons from all sides, change the angle, turn, as
well as examine its individual parts, components and mechanisms and
simulate operation on the PSNR-5K.

TECHNICAL ADVANTAGES

Photo, video realism, 100 % simulation of the operation of a real de-
vice, the use in the development of fundamentally new methods and
mechanisms for developing high-quality 3D models and software im-
plementation of the mechanics of the device using the Unity platform.

Virtual simulator

EXPECTED RESULT OF APPLICATION

The increase in the effectiveness of learning outcomes according to the criterion of mastering knowledge when us-
ing this software development in comparison with classical materials in the educational process can be: the depth of
knowledge — up to 20 %, the effectiveness of knowledge — up to 10 %, consistency — up to 10 %, awareness — up
to 10 %, the amount of acquired knowledge — up to 40 %, the speed of assimilation — up to 50 %, assimilation ac-
curacy — up to 20 %, assimilation strength — up to 30 %.

CURRENT STAGE OF DEVELOPMENT

The development was introduced into the educational process of the combined arms department of the military
faculty of the Yanka Kupala State University for training students of the military faculty of the specialties “Combat use
of ground units of military intelligence”, “Squad commander (tactical intelligence)” to work with a portable ground
intelligence station.

INFORMATION ON THE LEGAL PROTECTION

An application for registration of a computer program in the national intellectual property center is being filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Military faculties of educational institutions of the Republic of Belarus and the Russian Federation.
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-_____________________________________________________________________________________
DEVELOPMENT MANAGER

Natalya Semenchuk, the Candidate of Physical and Mathematical Sciences, Associate Professor of the Department
of Fundamental and Applied Mathematics of the Faculty of Mathematics and Informatics.

CONTACT INFORMATION
E-mail: senata155@gmail.com, Monich_AN@grsu.by
Phone: (+375 29) 786 69 44, 785 08 76

6. ALCOTARGET ALCOHOL VAPOR METERS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The developed device is a portable alcohol con-
centration meter based on an electrochemical sen-
sor and allows you to register low concentrations
of alcohol vapor with high selectivity. The device
has a high stability and durability of the sensor, al-
lows you to increase the calibration interval and has
a long service life. The device supports a wireless
connection that allows you to exchange data with
personal computers, tablet mobile devices, smart-
phones, and also has an application that automates
the completion of survey protocols and inspection
logs.

TECHNICAL ADVANTAGES

For the first time in the Republic of Belarus, a me-
ter for the concentration of ethanol vapors in ex-
haled air has been developed based on new gener-
ation sensors. The device uses an improved scheme
for measuring and correcting results. The device has
the best technical and metrological characteristics in comparison with domestic analogues, has a 3-5 times lower
cost than foreign devices. Innovative circuitry and design solutions were used in the development; specialized soft-
ware allows you to automate the filling of personnel inspection logs and examination protocols, monitor the state of
alcohol intoxication over time, etc.

AlcoTarget

EXPECTED RESULT OF APPLICATION

The project is aimed at developing import-substituting products used by organizations and individuals to ensure
that people are tested for alcohol intoxication. The use of a high-precision means for measuring the concentration
of alcohol vapors will improve the safety and quality of work in various industries and the national economy of the
Republic of Belarus, as well as solve the problem of replacing obsolete instruments that are widely used in our country.
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed, a prototype was released.

INFORMATION ON THE LEGAL PROTECTION

A patent application is being prepared.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Ministry of Internal Affairs; traffic police; transport companies; passenger transportation operators; construction
companies; energy service enterprises; agricultural enterprises; individuals, etc.

DEVELOPMENT MANAGER

Andrey Herman, Head of the Department of Electrical Engineering and Electronics, PhD in Physics and Mathe-
matics, Associate Professor.

CONTACT INFORMATION
E-mail: german@grsu.by
Phone: (+375 29) 780 47 39

7. THE TECHNOLOGY “AUTOMATIC DATA MINING BASED ON CLUSTER STRUCTURES”
FOR AUTOMATIC DETECTION OF HIDDEN PATTERNS BASED ON CLUSTER STRUCTURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology “Automatic Data Mining based on clus-
ter structures” has been developed and tested on real data,
which is fundamentally different from the traditionally used
ones based on Machine Learning methods. The technology
is based on an original mathematical model and specially
developed algorithms. A software application was written
and tested on real data sets. If at present machine learn-
ing is performed in an automated mode with the obligatory
participation of a Machine Learning specialist (he SELECTS
A MODEL + SELECTS PARAMETERS + FORMS training data-
set and test dataset), then the proposed technology pro-
vides for training in automatic mode.

TECHNICAL ADVANTAGES

The technology is based on the original method of data
mining. The method is based on a new approach to the
problem of data analysis and provides for the detection of
previously unknown, practically useful and accessible patterns in the data within the subject area. In contrast to ma-
chine learning methodes, it is provided, firstly, that the training sample data is processed in an automatic, rather than
automated, mode, and, secondly, the patterns that are revealed can be interpreted in terms of the subject area.

EXPECTED RESULT OF APPLICATION

A Saa$ application that will provide an opportunity for a subject user to independently (without the participation of
Machine Learning specialists) conduct data mining, i. e. identify and interpret hidden patterns in data.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

IT companies of the Park of High Technologies, republican scientific and practical centers of the Republic of Belarus,
scientific institutions, industrial enterprises, telecommunications enterprises, retail chains, etc.
DEVELOPMENT MANAGER

Vadzim Rodchanka, Department of Modern Programming Technologies, PhD in Engineering Sciences, Associate

Professor.

CONTACT INFORMATION
E-mail: rovar@grsu.by
Phone: (+375 29) 786 98 48
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V. BELARUSIAN NATIONAL TECHNICAL UNIVERSITY

8. RISK REGISTER OF THE NUCLEAR POWER PLANT AUTOMATION SYSTEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Automation systems of energy enterprises are aimed at en-
suring the efficientimplementation of work processes and their
safety. The main types of such systems include relay protection,
emergency automatics, automated systems for the production
and transmission of thermal and electrical energy, control and
accounting systems for electricity and thermal energy with data
transmission to the energy supply organization. Despite the va-
riety of functions performed, these systems consist of the same
type of simple nodes, which are divided into perceiving, con-
verting, executive, setting and correcting organs, elements of
adding and subtracting signals. Malfunctions in the automation
system are reduced to a limited number of elementary events:
1) open circuits in the cable, wire, at the points of connection
and inside the device or device; 2) short circuit between differ-
ent circuits of the same voltage, circuits of different poles in the
system of the same voltage and poles of different voltage sys-
tems, current-carrying parts and the housing or to the ground,
signal or working contacts of the relay and the device (false cir-
cuits); 3) violation of the function of contacts; 4) malfunction
of electrical elements: resistors; capacitors; semiconductor
devices (diode, triode); device relay coils; signal lamps and
fittings; auxiliary electric motors intended for control or
regulation; measuring instruments; 5) malfunction of the
mechanical part of the equipment installed in the work-
ing premises, equipment mounted on the control panel,
equipmentinstalled in distribution panels. In some cases, if
an element of the automation system fails, it is possible to
change the state of the object to inoperative, inoperative,
limiting or dangerous. Thus, the creation of a knowledge
base of dangerous events and their potential causes will
improve reliability and reduce the risks that arise during
the operation of automation systems. A convenient tool
is the risk register, which is a flexible, modular automated
system that includes databases of interconnected energy
processes, hazardous events, consequences, damage and
probabilities of occurrence with the functions of integration and documentation.

TECHNICAL ADVANTAGES

The declared Register of risks in the automation systems of an energy enterprise, which is an automated database,
was not explicitly found in a patent search. However, a similar idea is described in scientific published papers consid-
ering the reliability of the power supply system using a risk-based approach.
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However, these works mainly describe the failure of power supply system elements such as cable or overhead
line, switch, disconnector, transformer, etc. The proposed integrated approach allows minimizing or completely elimi-
nating risks by structuring potential hazards and preventive measures for their monitoring at three levels: strategic,
tactical and operational. The automated knowledge base provides monitoring of external and internal impacts and
measures to prevent them.

EXPECTED RESULT OF APPLICATION

1. Nomenclature of parameters of automation systems in various operating modes of power equipment and re-
quirements for them based on an analytical review of regulatory documents and scientific publications.

2.Three-level classification of hazards, risks and damage arising in power equipment automation systems, methods
for their assessment and analysis.

3. Risk register and risk analyzer computer program, which is an automated system built on a modular basis that
allows monitoring, preventive assessment and risk reduction measures.

4. Approbation and adaptation of the developed methods at the energy enterprise.

CURRENT STAGE OF DEVELOPMENT

Research and development work is being carried out within the framework of training at the BNTU master's pro-
gram in the specialty “Electric power and electrical engineering”
INFORMATION ON THE LEGAL PROTECTION

No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Energy supply organizations and industrial enterprises.

DEVELOPMENT MANAGER

Evgenia Savkova, Doctoral Student, Associate Professor of the Department of Electrical Engineering and Electronics,
Candidate of Technical Sciences, Associate Professor — a Head of the Development;

Anatoly Matsuk, Graduate Student of the Department “Electricity” — Developer.

CONTACT INFORMATION
E-mail: evgeniya-savkova@yandex.ru, vky11a2016@mail.ru
Phone: (+375 29) 683 90 06, (+375 33) 675 98 59
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V1. EDUCATIONAL INSTITUTION “BELARUSIAN STATE
ACADEMY OF COMMUNICATIONS”

9. INTELLIGENT DECISION SUPPORT SYSTEM FOR OPTIMUM
URBAN PEDESTRIAN ROUTING, TAKING INTO ACCOUNT AIR POLLUTION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

To solve the problems of environmental monitoring and optimization
of routes in conditions of uneven pollution of the territory, a hardware
and software complex has been developed, which serves as a source
of information for monitoring, provides a more complete set of func-
tional services in comparison with existing Internet services and has no
analogues in the Republic of Belarus. The hardware part of the complex
is implemented on the Arduino Nano microcontroller. Sensors are con-
nected to determine air pollutants. The software part of the complex for
monitoring atmospheric air pollution is made in the form of a web ap-
plication.

TECHNICAL ADVANTAGES

Currently, atmospheric air is monitored in the cities of the Republic of
Belarus by stationary stations of the state institution “Republican Center
for Hydrometeorology, Radioactive Pollution Control and Environmen-
tal Monitoring” For this, stationary stations operating in a discrete mode are used. The existing methods of atmo-
spheric air monitoring and mathematical modeling and processing of monitoring results do not provide the required
efficiency and accuracy of obtaining information about the state of atmospheric air at a given point in the city or on
the route of movement around the city. Therefore, further development of the atmospheric air monitoring subsystem
in the Republic of Belarus and the creation of appropriate decision support systems are required.

EXPECTED RESULT OF APPLICATION

The results of the work should become the basis for the development of information and communication infra-
structure, the implementation of digital transformations in the environmental protection system, as well as state
regulation in the field of environmental monitoring and the social sphere.

CURRENT STAGE OF DEVELOPMENT

Research work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The National Centre for Hydrometeorology, radioactive pollution control and environmental monitoring
of the Ministry of Natural Resources and Environment of the Republic of Belarus, Ministry of Emergency Situations.
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I ——————————————————————————————————
DEVELOPMENT MANAGER

Olga Ryabychina, Head of the Department of Postgraduate Education of the Belarusian State Academy of Commu-
nications, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: olechkacher@gmail.com
Phone: (+375 29) 155 00 82

10. INTELLIGENT SYSTEM PO BOX CONTROL AND MANAGEMENT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Purpose: Remote control of the state of the PO box and sending notifications
about fullness to the subscriber.

Short description: The system includes a specially locked box, which is designed
for temporary storage of mail (letters, postcards and small parcels), printed media,
located in the post office, which includes sensors for monitoring its condition and
occupancy, as well as modules to send notifications to the user about the presence
of attachments.

TECHNICAL ADVANTAGES

There are no analogues.

EXPECTED RESULT OF APPLICATION

The system will expand the range of automated services, improve the quality
of service, and positively influence the attraction (expansion) of a new customer
base.
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed, a prototype
was released.
INFORMATION ON THE LEGAL PROTECTION

No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Republican Unitary Enterprise “Belpochta”.

DEVELOPMENT MANAGER

Sergey Polovenya, Head of the Department of Telecommunication Systems, Candidate of Technical Sciences, As-
sociate Professor.

CONTACT INFORMATION
E-mail: s.polovenia@gmail.com
Phone: (+375 29) 274 48 40
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VII. REPUBLICAN SCIENTIFIC AND PRACTICAL CENTER
FOR RADIATION MEDICINE AND HUMAN ECOLOGY

11. LABORATORY INFORMATION SYSTEM “INTEGRATED MEDICAL INFORMATION SYSTEM:
LABORATORY”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“Integrated Medical Information System: Laboratory” is a centralized solution that is designed to standardize the
exchange of laboratory data. The solution allows organizing efficient work with laboratory testing and generating
various types of reporting, which eliminates routine and duplicative operations. The key feature of “Integrated Medi-
cal Information System: Laboratory” is its integration with the medical information system, which allows doctors to
see all laboratory test results in a single information space.

TECHNICAL ADVANTAGES

Increasing the productivity and efficiency of the laboratory while the number of the staff remains the same, ease
of scaling and integration with medical information systems, monitoring and managing the laboratory diagnostic
processes, informing patients about test results, speed performance, adaptability of the visual interface, support for
the HL7 standard.

EXPECTED RESULT OF APPLICATION

“Integrated Medical Information System: Laboratory” allows systematizing work with a large flow of patients, mini-
mizing human-related errors and loss of research results, reducing the amount of routine work of doctors and labora-
tory assistants during research, improving the quality of test results and controlling laboratory management.
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CURRENT STAGE OF DEVELOPMENT

Development is introduced into production. Design and prototype
testing of new modes is being underway.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Healthcare institutions of various forms of ownership.

DEVELOPMENT MANAGER
Alexander Narinsky, Head of IT Development Department.
CONTACT INFORMATION

E-mail: a.g.narinsky@gmail.com
Phone: (+375 44) 534 80 55
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VIil. ENCORE STUDIO LLC (BREST SCIENTIFIC
AND TECHNOLOGICAL PARK RESIDENT)

12. HARDWARE-SOFTWARE COMPLEX FOR DATA COLLECTION AND GENERATION
OF FINAL ANALYTICS FOR INSPECTION COMMISSIONS “INSPECTCOM”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

In accordance with the algorithm for organizing the activities of
crime prevention entities to prevent crimes that contribute to the
death of people from external causes in the housing stock, the com-
plex is designed to enter, store and process data on all identified vulne-
rabilities of citizens and/or households in electronic form. Analytics for
inspection commissions (AlC) “InspectCom” helps government services
and organizations to use their resources and funds more efficiently in
terms of timely response and prevention measures. For example, if the
Ministry of Emergency Situations or the local health service receives
real-time information about a problem, they can quickly take action to
eliminate it, which can help reduce risks for citizens.

TECHNICAL ADVANTAGES

There are no analogues in the Republic of Belarus and abroad.

EXPECTED RESULT OF APPLICATION

AIC“InspectCom” is a specialized tool that allows you to generate in
real time the necessary analytical materials both in tabular form and
graphical forms, which in turn forms a comprehensive picture of the
implementation of preventive measures in the context of various ad-
ministrative-territorial units and services. It is supposed to cover all ru-
ral executive committees of the Republic of Belarus and cities.
CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION Interface of the AIC“INSPECTCOM”

License agreement.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

City and district executive committees, the Ministry of Emergency Situations, healthcare institutions, educational
institutions, internal affairs bodies, supervisory authorities.

DEVELOPMENT MANAGER
Eugene Nakonechnik, CEO.
CONTACT INFORMATION

E-mail: info@encore.by
Phone: (+375 33) 660 19 99
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IX. BRANCH“ENGINEERING CENTER"” OF
THE REPUBLICAN UNITARY ENTERPRISE
“GOMELENERGO”

13.“GETIS” AUTOMATION DATA CONTROL SYSTEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The software is designed to provide the ability to monitor and control telemetry-based energy facilities in real-time.
It has functions for displaying telemetry information in graphical and textual formats (diagrams, graphs, drawings,
tables), updating it in real-time, providing access to retrospective data, and signaling ongoing events.

The ADCS system “GETIS”

The acknowledgment mode
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Archive Viewer
TECHNICAL ADVANTAGES

Thanks to support for a vector visualization system, it is possible to draw graphical elements in most vector graphic
editors. Custom service utilities can be used to support any communication protocols (Modbus, OPC, etc.). This is an
analogue of domestic and foreign SCADA software packages.

EXPECTED RESULT OF APPLICATION

Improvement of real-time monitoring of the state of telemechanized power facilities.

Increase in the efficiency, reliability, and safety of the operation of power facilities.

Reduction in the likelihood of emergency situations.

Reduction in the time required to search for and eliminate malfunctions.

Increase in the speed of decision-making in emergency situations.

Improvement of analytical capabilities for data analysis and prediction of possible malfunctions or emergencies.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
The NCIP registration certificate No. 1252 has been obtained.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

RUE “Gomelenergo”.

DEVELOPMENT MANAGER

Uladzislau Tsilichenka, Software Engineer.

CONTACT INFORMATION
E-mail: v.tilichenko@gomelenergo.by
Phone: (+375 29) 279 62 94
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X. PROTECTOR-CL LTD. (HI-TECH PARK RESIDENT)

14. VERIFICATION AND CALIBRATION UNIT FOR ULTRASONIC GAS METERS UKUSG-10,
ULTRASONIC FLOWMETERS FOR VARIOUS TYPES OF GASES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The unit is designed for calibration, primary and periodic verification of ultrasonic gas meters and provides:
- collecting and processing data from 1 to 10 m simultaneously;

— verification results for each meter are displayed;

- verification protocol is issued;

— verification range from 0.016 to 10.0 m3/h inclusive;

- limit of tolerable relative error of reproduced gas flow rates and volumes + 0.33 %;

- meter can be installed with connection nipples Gl/2, G3/4.

The reference installation tool is a set of critical nozzles in accordance with the meter verification procedure. The
number of nozzles is eight, where seven nozzles are designed to create verification flow rates and one for determining
the sensitivity threshold.

General view of the installation General view of the installation

Nozzle valve control

Reconciliation unit
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TECHNICAL ADVANTAGES

0.33 accuracy class, 10-place, 20 counters per hour.

EXPECTED RESULT OF APPLICATION
Checking household meters 3,000 per month.

CURRENT STAGE OF DEVELOPMENT
No.

INFORMATION ON THE LEGAL PROTECTION

The prototype has been released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

CSM, calibration laboratories of regional gas stations.

DEVELOPMENT MANAGER
Dmitry Feshchenko, Leading Design Engineer.

CONTACT INFORMATION
E-mail: info.protektor.gas@gmail.com
Phone: (+37529) 7713470
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XIl. NOVACOM SYSTEMS LTD.
(HI-TECH PARK RESIDENT)

15.“NSIGN” SOFTWARE SOLUTION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“NSign” is a software solution for document signing using various types of electronic digital signatures, with the
ability to be installed locally on the client's servers in Belarus. One of the application's features is the ability to “share”
infrastructure with counterparties, which is an invaluable function in the early stages of digital development in cer-
tain industries.

TECHNICAL ADVANTAGES

Our “NSign” solution enables the establishment of a channel for exchanging and signing electronic documents
with any counterparty, even if the counterparty does not have an ECM infrastructure. “NSign” can be integrated with
any ECM, CRM system via an open API. Similar foreign solutions include “DocuSign”, “Adobe Sign”, “SignRequest” and
“HelloSign”.

EXPECTED RESULT OF APPLICATION

Implementing the “NSign” software solution for setting up electronic digital signature infrastructure will lead to
increased efficiency and speed in document signing processes, reduced delivery times for documents, and improved
security for data transmission and storage. In addition, it can significantly reduce the costs of printing, sending, and
storing paper documents, resulting in considerable business cost savings. Furthermore, implementing an electronic
signature solution can help comply with legislation requirements for data storage and protection, which is important
for large companies operating in regulated industries.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

For Enterprise-class company with a staff of 500 or more.

DEVELOPMENT MANAGER
Dmitriy Nosov-Beliakov, Director.

CONTACT INFORMATION
E-mail: info@enova.by

Phone: (+375 17) 35243 35
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XIl. MIND GAMES SOFTWARE LLC
(HI-TECH PARK RESIDENT)

16. HARDWARE-SOFTWARE COMPLEX “MTZ-3522 TRACTOR SIMULATOR
WITH VIRTUAL REALITY AGGREGATION AND PRECISION FARMING MODULE”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Dynamic simulator of agricultural wheeled tractor is de-
signed for training of tractor-operators of agricultural pro-
duction. The simulator is a tractor cabin with visualization
tools on a dynamic platform. The cabin is equipped with
displays in place of the cab windows and a set of virtual re-
ality headsets. Controls are similar to MTZ-3522 tractor and
repeat the behavior of the real ones with the help of micro-
controller control. The cabin is equipped with a touch screen
display of the precision farming system based on the Trim-
ble interface. The operator's post is the monitors observing
the training process, the controls of the process.

The training process ensures that the training conditions

are as close as possible to those of a real tractor driver:

- a dynamic platform provides feedback from suspension MT2Z-3522 tractor simulator

operation, attachment operation;
— visualization system transmits the view from the cab;

— precision farming allows you to learn how to operate pre-
cision air seeders, sprayers, differential fertilizer machines;

— virtual reality system allows you to perform the tasks, for
which it is necessary to leave the cabin: aggregating equip-
ment, preparing the equipment for work, carrying out field
service (refueling), troubleshooting, transferring equipment
into transport mode;

- the controls replicate the actual effort put into the job;

- the software allows you to learn how to drive a tractor,
field work with different equipment, control systems of pre-
cise agriculture, conduct aggregation of attachments with
the help of virtual reality.

The simulator helps to develop basic physical skills of
operating the controls of the agricultural tractor: correct
operation of the steering wheel, pedals and control levers,
confident engagement of the right gear, correct steering,
maneuvering with the attached agricultural equipment,
use of the control and measuring instruments of the tractor.

MTZ-3522 tractor simulator

Methodical part of the software allows students to master and practice both basic skills of working with the con-
trols, skills of working with the attached equipment in the field, skills of working with precision farming equipment.

Functional capabilities of the simulator meet the requirements of the tractor driver training program.
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I ——————————————————————————————————————————————————
TECHNICAL ADVANTAGES

The simulator software provides:

— realistic physics of the behavior and movement of the equipment;

- selection of exercises from the set and setting initial conditions for their performance;
- recording errors made by the trainee when performing tasks;

- possibility to analyze the results of the exercises in statistics;

- change of the time of day and weather conditions;

- availability of the exactly reconstructed model of MTZ-3522 tractor;

- ability to interact with virtual models of equipment using virtual reality;
- visualization of units and mechanisms operation.

Simulator software allows:

— control the trainee's influence on the controls;

- set simulated training tasks;

- demonstrate visually the tractor and implements operation;

- generate statistics of exercises;

- real-time coordination of the virtual scene with the information displayed on the real control and measuring
instruments installed on the simulator.

EXPECTED RESULT OF APPLICATION
No.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial enterprises, institutions of technical and vocational education in the Republic of Belarus and abroad, en-
terprises for training and retraining of professional staff.
DEVELOPMENT MANAGER
Anna lonova, Development Manager.
CONTACT INFORMATION

E-mail: ionova.a@razum.by
Tel.: (+37529) 617 26 13
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XIll. EDUCATIONAL INSTITUTION “MOGILEV STATE
ELECTROTECHNICAL COLLEGE"”

17. COMPLETE INSTALLATION FOR PURIFICATION AND DISINFECTION OF AIR “CLEAN AIR"

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The project aims to solve the problem of indoor air pollution, as well as in
residential buildings near industrial enterprises, with the help of the CLEAN
AIR air purification and disinfection unit. The installation is absolutely safe for
humans and even contributes to the normalization of pressure in both chil-
dren and adults. The project is completely author's and has been tested in ex-
perimental conditions. The experiment really confirmed that the installation
performs its function of air purification. The installation is energy efficient, it
consumes 4 times less energy compared to analogues on the market. The air
entering the unit goes through three stages of purification.

1. Cleaning with carbon filters.

2. Disinfection with a bactericidal lamp. CLEAN AIR
3. Odor removal with an ozone generator.

The installation can work in automatic mode or be controlled from the phone via WI-FI.

TECHNICAL ADVANTAGES

Our project is unique in its variety of air purification devices. Once in the unit, the air goes through three stages
of purification. WI-FI control. Low power consumption 173 W.

EXPECTED RESULT OF APPLICATION

Release of a complete installation for purification and disinfection of air “CLEAN AIR” into production.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed, a prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Patent.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Chemical and heavy industry enterprises, medical institutions, educational institutions, mass consumer.

DEVELOPMENT MANAGER
Nikita Kalistratov, 2nd Year Student.

CONTACT INFORMATION
E-mail: 212026kalistratovnikita53@gmail.com
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XIV. EDUCATIONAL INSTITUTION “BELARUSIAN
STATE UNIVERSITY OF INFORMATICS AND
RADIOELECTRONICS’, BRANCH OF MINSK RADIO
ENGINEERING COLLEGE

18. SMART BADGE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The badge is designed for personal identification and access control
and management at enterprises with a large staff of employees and orga-
nizations working in the service sector. The device works offline without
charging. If there is a need to change the information on the badge, it is
connected to a docking station, and the necessary data is entered from
the application. Technologies used: e-paper, BlueTooth, RFID. Overall di-
mensions: 90x50x5 mm, weight: 0.2 kg.

TECHNICAL ADVANTAGES
Multidirectional use and versatility, confidentiality of personal data,
low cost compared to analogues, ease of use. There are no analogues Prototype Smart badge
of a smart badge on the territory of Belarus.
EXPECTED RESULT OF APPLICATION
Improving the efficiency of the personnel management system and ensur-
ing safety at enterprises. Use at field events, exhibitions, excursions.
CURRENT STAGE OF DEVELOPMENT

A working prototype of the device has been created.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Banks (Belarusbank, Belinvestbank), offices of large companies (Yandex, VK,
Ozon), factories.

DEVELOPMENT MANAGER

Alexander Andreychuk, Teacher;
Alhanakta Usama Omar;

Ignatiy Kurlianski;

llya Shendik.

CONTACT INFORMATION
E-mail: kurlianski@gmail.com, ishendik3@gmail.com
Phone: (+375 44) 558 79 55,716 06 84 Smart badge mobile app
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-_____________________________________________________
19. “BELTEA” SMART HOUSEHOLD APPLIANCES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Futuristic view at smart household appliances “BelTea". In the
modern world, more and more devices familiar to us are be-
ing digitalized. Water heating devices are no exception and has
a wide range of similar solutions on the market. However, these
solutions are not without drawbacks, and are also mostly uni-
form. Even direct competitors are often difficult to distinguish.
Our project provides a similar device to compete with market
leaders. Our main one is the difference from competitors both
in design and in technical terms.

TECHNICAL ADVANTAGES

The main components of the “BelTea", in addition to the kettle
itself, are the delivery and the user's device with a mobile applica-
tion, atelegram bot. The most accessible and popular components
were selected for the demonstration prototype. For example, the
ESP 32 microcontroller, which has earned huge popularity in the
field of smart home, has built-in Wi-Fi and Bluetooth modules. An
application with a nice interface was also written to demonstrate
the full-fledged work of the prototype. For greater distribution on
all types of devices, a telegram bot was developed. Communica-
tion support is provided thanks to the MQTT protocol.

EXPECTED RESULT OF APPLICATION

Improving the efficiency of the personnel management system and ensuring safety at enterprises. Use at field
events, exhibitions, excursions.

CURRENT STAGE OF DEVELOPMENT

A working prototype of the device has been created.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The product is primarily aimed at a wide audience of analogues, favorably differing both technically and modern
minimalistic design.

DEVELOPMENT MANAGER

Alexander Andreychuk, Teacher;
Ignatiy Kurlianski.

CONTACT INFORMATION
E-mail: kurlianski@gmail.com

Phone: (+375 44) 558 79 55
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20.“MY WAY” — AN INFORMATION RESOURCE FOR CREATING ROUTES TO HISTORICAL
AND CULTURAL SITES IN THE REPUBLIC OF BELARUS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The information resource provides a unique opportunity for tourists and citizens of the Republic of Belarus to cre-
ate individual routes to historical and cultural sites of the country. The sphere of application of this development is
tourism. The resource is designed for users who want to be acquainted with the country's sights and its rich nature.
The main purpose of this resource is to help users better organize their leisure time and make it more interesting and
diverse.
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The main design feature of this development is an interactive map showing historical and cultural sites, camp-
grounds, and attractions. This map can be scaled and moved, allowing tourists to customize it to their needs. The list
of places for camping and attractions provides detailed information about each object.

The technological and technical operational characteristics of this development include the use of modern tech-
nologies such as geopositioning, databases, web development, and so on. To ensure the operation of the resource, it
is necessary to provide high page loading speed and constant information updates.

TECHNICAL ADVANTAGES

Interactive map — the presence of an interactive map in this resource allows users to easily and quickly customize
their route to historical and cultural sites. This is an advantage compared to other analogues that simply provide a list
of places.

Detailed information — this development provides detailed information about each historical and cultural site,
campground, and attraction, allowing better planning of leisure time.

Technologies — the resource uses modern technologies such as geopositioning, databases, web development, and
so on, which provide high speed and reliability.

Individual approach — this development allows users to create an individual route according to their preferences
and needs, which is an advantage compared to analogues that offer standard routes.

EXPECTED RESULT OF APPLICATION

Development of tourist infrastructure — increasing the number of tourists and tourism revenues can lead to further
development of tourist infrastructure, which will be beneficial for the entire country.

Thanks to this resource, citizens of the Republic of Belarus can also learn about many historical and cultural attrac-
tions that were previously unknown to them. They can also be acquainted with our beautiful nature and national
parks.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Individual tourists, tourist groups, travel agencies, local residents, and tour organizers.

DEVELOPMENT MANAGER

Lyubov Saverchenko, Student;
Yuri Buryy, Student.

CONTACT INFORMATION
E-mail: Lyubovsaverchenko@gmail.com, buryy137@gmail.com
Phone: (+375 29) 370 56 28, (+375 25) 664 94 70



76 DIGITAL TECHNOLOGIES AND AUTOMATION

XV. EDUCATIONAL INSTITUTION
“POLOTSK STATE COLLEGE OF ECONOMICS”

21. SMART PARKING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Smart Parking is a prototype and is implemented as a mock-up with
marked parking spaces that can hold model cars. The parking spaces are
analysed by a digital camera. The video stream from the camera is processed
by computer vision algorithms, which detect the number of free spaces and
also allows the automatic opening of the barrier at the exit of the car park.
The recognition services are deployed on a Raspberry Pi microcomputer.

Information about recognized parking spaces is sent in real time to a server
to which mobile clients can connect. The mobile client is an application
installed on an Android smartphone or tablet and is an integral part of the
project. Using the mobile app, drivers can get visually informed about the
status of parking spaces in an easy-to-understand manner.

TECHNICAL ADVANTAGES

The implementation of optimized recognition algorithms running on low-
power microcomputers is planning. The use of sensors and sensors of all
kinds is avoided.
EXPECTED RESULT OF APPLICATION

There is an access to industrial computing capacity
and equipment. Organization of a real parking
experiment in Polotsk is implemented jointly with
“Beltelecom” company as part of the “My City” project.

Reduced traffic and air emissions due to reduced
time to find free parking spaces.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been carried out.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Drivers.

DEVELOPMENT MANAGER

Alexander Shadursky, Software Engineer, Supplementary Education Teacher.

CONTACT INFORMATION
E-mail: uvc.psec@yandex.by
Tel.: (+375214) 46 31 03
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