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BENOPYCCKUN HAlII/IOHAﬂbeII7I f//
TEXHUWYECKUW YHUBEPCUTET
/l_'/j/:

BUOAUHAMMWYECKNIA UCTOYHUK CBETA

ONMUCAHUE PA3SPABOTKA

Cohepa npumeHeHUs pa3pabOTKU: CBETOTEXHUKA. buogmHamm-
YeCKMI UCTOYHMK CBETa NpeacTaBnseT coboi KOHCTPYKLUUIO, CO-
CTOALLYI0 U3 UCTOYHMKOB CBETa B BUAE KOMOUHALMKN pa3meLlleH-
HbIX Ha MNOCKOCTAX rpaHen NMPOCTPAHCTBEHHbIX MHOrOrPaHHNKOB
RGB n/vinn gpyrux NCTouHMKOB U3NyYeHUs B COBOKYMNHOCTU C CO-
OTBETCTBYIOLMMU KaxXAOMy CBETOANOAY WU APYromMy UCTOUHUKY
CBeTa OnTMYecKummn snemeHTamu. CBeToBOI Nprbop npefgHasHa-
YyeH Ans co3faHmA 6naronpuATHOM CBETOBOWN cpefbl AN YenoBe-
Ka (noBbllweHMsA pPaboToCNOCOOHOCTY, KOHLEHTPALUMM BHUMaHUS,
penakcaunn, CHUXKEHNA CTpecca N TPEBOXKHOCTN) B MOMELLEHMAX.
B ocHoBe paboTbl yCTPONCTBA feXaT HayuyHO 060CHOBaHHble CBe-
TOTEXHUYECKUE CLieHapuK, pa3paboTaHHble C yyeTom buonoruye-
CKOro BO3pacTa, BpeMeHU CYTOK, poAa AeATeNbHOCTY, BUaa nome-
weHna n gp. OCHoBHas maesa COCTOUT B TOM, YTo paboTa ycTpoii-
CTBa OCHOBaHa Ha u3MepeHnax GoTob1oNOrMYecKUX BeJIMYMH, KO-
Topble onpegeneHbl B lMpunoxeHnn 3 OTtyeta MexgyHapogHo-
ro 6i0po mep n BecoB (2021 I.), eAUHNLIBbI KOTOPbIX YAaCTUYHO MPO-
CNEXMBAIOTCSA K 3Ta/IOHaM U CTaHAAPTHbIM 06pa3Lam, B TO e Bpe-
MA MMes B KayeCcTBe OCHOBbI /1 CPaBHEHUA aKTUHWYHbIE peakumn
YyesloBEYECKOro OpraHn3ma, onpefeneHHble SMNUPUYECKM NyTeM.

TEXHUYECKUE NPEMMYLLEECTBA

M3BeCTHbI aHanoru v npoTOTUNbI, Ccoaepallee nABa NN 6onee CBETOAMNOAHDbIX MOAYyNA, KOTOpble C Lenbio
aflanTaynn K napameTpam nomeweHna nMmerT BO3MOXHOCTb B3aMMHOI0O MexXaHn4yeckoro nepemelleHnma co-
CTaBHbIX 3J1IEMEHTOB B Npouecce skcnayaTaynn. B kauecTtBe npnmepos:

1) MateHT PO N2 2705983 «CBETOANOLHDBIN NPOMXEKTOP C HacTpanBaembiMy GOPMOW MyuUKa, LIBETOM MyyKa U
OAHOPOAHOCTbIO LBeTax. MaTeHToo6ONagaTenb: Gununc JlantuHr Xonguhr b. B. (NL);

2) MateHT RU 154281 U1 «CBeToanofHbIn cBeTUSIbHUK». ABTOP: KypmaeB MnbHyp XaHAaduesny (RU). MNateHTO-
o6napatens: Kypmaes MnbHyp XaHsduesny (RU). MIMK F21S 8/00(2006.01). Ony6nukoeaHo: 2015.08.20;

3) MateHT RU 145259 U1 «CBeTnnbHUK»., OnybnukosaHo: 2014.09.10. MIMK F21S 8/00(2006.01. — Pexum po-
ctyna: https://yandex.ru/patents/doc/RU145259U1_20140910. — [lata gocTtyna: 02.04.2022;

4) MateHT RU 182657 «OcCBeETUTENIbHOE YCTPOWCTBO C MUKPOMPOLIECCOPHBIM GIOKOM WHTENNEKTYanbHOro
ynpasneHusa». OnybnukosaHo: 2018.08.28. MIMK HO1J 65/00(2006.01). — Pexum pgoctyna: https://yandex.ru/
patents/doc/RU182657U1_20180828. — lata pocTyna: 07.04.2022.

,D,aHHbIe YCTpOV‘ICTBa He B MOJIHOMN Mepe afanTnpoBaHbl K KOM6I/IHI/IpOBaHHbIM ycnoBrAM fanbHero n OnIX-
HEro OKpyeHunA CBETOBOW cpenbl, a Takxe 61onornyecknum peq)epEHTHblM NHTEepBaJlamMm nonb3oBaTesiel, KOTo-
pbie (I)OpMI/IpyIOTCFl MHOXeCTBOM MPOCTPAHCTBEHHO-BPEMEHHDIX (I)aKTOpOB N Hay4yHO 060CHOBAHHbIMU CBETO-
TeXHNYeCKNMIN CLUEHaAPUAMMN. 3apauen VI306p6TEHI/IFI ABNAETCA ynyyuweHmne YCJ'IOBI/II7I 3PUTENDBbHOIO BOCNPUATUNA N
NCNXO5MOLMOHAaIbHOIo COCTOAHMA YenoBeKa B npouecce prp,030|7| [EATENBHOCTU N NPU penakcaunn, a Takxe
CHMXeHne pacxoa 3}16KTpVI‘-IECKOI7I Heprun.
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POBOTU3ALUNA N MEXATPOHUKA

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

OXngaembiM pe3yrnbTaToM NPOEKTa ABAAETCA Nofaya 3asaBKY 1 NOJlyYeHne naTeHTa Ha ypoBHe Pecny6nuku
benapycb nnu EASC, 3aknioueHre JOroBopa 0 COTPYAHMYECTBE C HayyHbIM Npeanpuatuem Kntanckon Hapopa-
HoW Pecny6nuku, nofaya 3asBKM Ha NONlyYeHUEe COBMECTHOIO MaTeHTA, pa3paboTka TEXHUYECKMX YCIIOBUNA Ha
W3roTOB/IEHNE JAHHOMO NPUbopPa 1 BbIMYCK AaHHOW NpoayKLuun B obpatleHre B Pecny6nvke benapycb u 3a py-
GeXXOM.

[JaHHaa obnacTb nccnefoBaHWin NpeAcTaBAAeT UHTePeC Ha MeXAYHapPOAHOM YPOBHE, UTO MOATBEPXKAAETCA
3aABNeHNAMY Ha oduLManbHbIX caliTax BceMmpHo opraHr3sauum 3apaBooxpaHeHus, MexayHapoaHou KoMuc-
CuUn No ocseLeHmnio, MexayHapoaHoI opraHmn3saumy no ctaHgapTnsaumy n ap. B Pecnybnnke benapycb BegyT-
ca cootBetcTBytowme MHW v THTM, HanpaBneHHble Ha NpuBeYeHne MHBeCTMLUMIA B Pecnybnnky benapycb ny-
TeM COBMECTHOrO MaTeHTOBaHWUA C 3aUHTePEeCOBaHHbIMMW 3apyOeXKHbIMM NMapTHEPaMM U peann3aumn HayKkoem-
KUX TEXHOJIOT WM, @ TaKXKe NX METOANYECKOrO, TEXHNYECKOro U METPOIOrMYeCKoro COnpoBOXKAEHMA.

TEKYLWLAA CTAQUA PASBUTUA
BbinyLleH onbiTHLIN 06pased.

OcylecTBNAOTCA COBMECTHble HayuHble nccnepgosanma BHTY, LCOT HAH benapycn n UHcTnuTyTa dursmnono-
ruv HAH Benapycn.

CBEZJEHUA O MPABOBOI1 OXPAHE
lNopaHa 3asaBKa Ha MaTeHT.

NMOTEHUWANbHbIE MOTPEBUTEN U/WITUN 3AUMHTEPECOBAHHDIE B PASPABOTKE

MNonb3oBatenn NCKYCCTBEHHOIO OoCBeLleHnA, 0cobeHHOo ocyuwecTeiAawne neATenbHOCTb B OCI)VICHOM mnn oo-
MallHEM NPOCTPAHCTBE 3a KOMMbIOTEPOM U C AOKYMEHTaMH, TpE6YIOLLWI'O BbICOKOM KOHLUEHTPaUN BHUMaHUA.

PYKOBOAUTEJ1b PASPABOTKU

CaBKkoBa EBreHva HukonaeBHa, JOKTOPAHT, AOUEHT Kadeapbl «INeKTPOTEXHMKA U NIEKTPOHMKa», KaHauAaT
TEXHUYECKMX HayK, [JOLEHT;

Jinwwuk Cepren ViBaHOBWY, YUeHbI ceKpeTapb — 3aBeAyloLWnin Hay4yHo-uccnegosaTenbckum otgenom LICOT
HAH benapycn.

YxaH lOHb, acnupaHT Kadpeapbl «MHGOpMaLNOHHO-U3MepUTeNbHaAA TEXHWKA 1 TexHonorumy» BHTY;
Huueukn Jlykac, ctyaeHT Kadenpbl «nekTpuyeckume ctaHumumy BHTY.

KOHTAKTHbIE IAHHbIE

CaBkoBa EBreHus HukonaesHa
E-mail: evgeniya-savkova@yandex.ru
Ten: (+375 29) 683 90 06




ABTOHOMHbIE MEXATPOHHbIE YCTPONCTBA
ANAYYACTUA B COPEBHOBAHMAX
N0 POBOTOTEXHWUKE B KOMMNETEHLINW «<MUHN-CYMO»

OMUCAHUE PA3PABOTKU

[laHHOe MexaTpOHHOe YCTPOMCTBO MO3BOJIUT YBENNYNTD UHTEPEC CTYAEHTOB U
00yuaLWMXCA B WKOMaxX N0 POOOTOTEXHMKE K MPOrpaMMUPOBAHMNI0 MUKPOKOHT-
ponnepos. Pa3mepsbl ycTponcTea coctasnatot 100x100 mm, a macca — 500 r, uto
NoO3BOJIAET C €r0 NOMOLLbIO MPUHMMATb yYacTe B COPEBHOBaHMAX NO poboToTex-
HUKe Pa3fIMyHOro ypoBHS.

TEXHWYECKUE NPEMMYLLEECTBA

OTeyecTBEHHbIX aHANIOTOB He CyllecTByeT. [penmyLLecTBa MO OTHOLLEHUIO K 3a-
py6exHbIM aHanoram: 6onee BbICOKMIA GYHKLMOHanN (3a cUeT pekoHdUrypupyemo-
CTU YCTPOICTBA); 6onee HM3KanA LieHa Ha MPOU3BOACTBO, OTKYAa BbITEKAeT bonee
BbIFOfHasA BO3MOXXHOCTb NPVOGPETEHNA YCTPOICTBA AaHHOTO BUAA.

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

YBenmueHre vHTepeca K NporpaMmrpoBaHnio MUKPOKOHTPOJIEPOB, 3a cyeT
yero BblpacTeT ypoBeHb MPodeccMoHanbHOro 06pa3oBaHNA B AaHHON cdepe,
a TaKXe 3aHATVE NPU30BbIX MECT Ha COPEBHOBaHKAX MO POBOTOTEXHUKE.
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POBOTU3ALUNA N MEXATPOHUKA

TEKYLLAA CTAOUA PA3BUTUA
BbinyLeH onbITHBIN 0bpasel,.

CBEJEHUA O MPABOBOI OXPAHE

[TaTeHTOB 1 aKTOB BHeApPEeHNA HET, TaK KaK Ha ,anHbIIZ MOMEHT
NPOEKT HaXOAUTCA Ha CTagnn pa3pa60TKI/I N oTnagkun.

NMNOTEHUWAJIbHbIE NOTPEBUTENU

W/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

yqpe)K,D,eHVIH 06pa3OBaHVIFI N YaCTHble WKOJ1bl NO p060TOTeXHI/IKe.

PYKOBOAUTEJIb PASPABOTKU

Kosnos Opuit Bnagummposuy, accucteHT Kapeapbl «/HTeNnekK-
TyasibHble 1 MexaTpoHHble cuctembl» MCD, marmcTp.

KOHTAKTHbIE OAHHDIE
Kosznos Opuin Bnagummposuny

E-mail: yrik_kozlov97@mail.ru
Ten.: (+375 25) 524 50 48
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KOMNbIOTEPHASA-NPOTPAMMA — AHANTU3ATOP PUCKA AKKPEAUTOBAHHON
NABOPATOPUU

OMUCAHUE PA3PABOTKU

CornacHo FOCT P 58771-2019 peecTp pUCKOB PacCMaTPUBAETCA KaK CpeacTBo durkcauum uHdopmalmm o pu-
CKax W OTCNEeXMBaHUA AencTBuUii. MNporpamma npefHasHayeHa Ana nosbiweHnA 3GPeKTMBHOCTY ynpaBneHns
pUCKamMu 1 BO3MOXXHOCTSIMU aKKPeAUTOBaHHOW labopaTopumn B KOHTEKCTe TpeboBaHmin ctaHgapta MOCT I1SO
17025-2019 1 NO3BONAET OCYLLECTBNATL MAEHTUOUKALMIO, OLIEHKY, MOHUTOPVIHT 1 NMPOrHO3UPOBaHNE PUCKOB,
BO3HMKaloLWMX B feATeslbHOCTU nabopatopuu. MNporpamma npeactaBnset cobom rnmbkyio MOAYNbHYO CUCTEMY,
BK/IOYaloLLYto 6a3bl JaHHbIX B3aMMOCBA3aHHbIX MPOLLECccoB abopaTopurm, onacHbiX COObITWIA, X NOCNeACTBUIA,
yuiep6a 1 BepOATHOCTEN BO3HUKHOBEHUA C GYHKLMAMM KOMMNEKCUPOBAHUA U AOKYMeHTMpoBaHuA. Cornac-
Ho TpeboBaHuam FOCT ISO/IEC 17025-2019 akkpeauToBaHHasA nabopaTopust JOMXKHA NIaHUPOBaTb U OCYLLECT-
BAATb AENCTBMA MO YNPaBAEHNIO PUCKaMU 1 BO3MOXHOCTAMU: MAEHTUPMKALMIO PUCKOB «aNA cBoein becnpu-
CTPaCTHOCTU Ha MOCTOAHHOW OCHOBe» (M. 4.1.4); B pamMmKax CUCTeMbl MeHeXXMeHTa KauecTBa — «AeNCTBuUA, CBA-
3aHHbIe C PUCKaMU U BO3MOXKHOCTAMMY (M. 8.1.5); «paccMOTPeHMe PUCKOB U BO3MOXXHOCTEN, CBA3aHHbIX C 1labo-
paTopHOI AeaTenbHOCTbIO» (M. 8.5.1); aeHTUdMKaLMIO 1 BbIOGOP BO3MOXHOCTEN Ana ynyyweHun (n. 8.6.1) n ap.
SbPeKTUBHBIM MHCTPYMEHTOM YMpPaBieHUA ABNAETCA peecTp prucka — dpopma 3anucy nHbopmauum ob naeH-
TMULUMPOBaHHOM pucke B TepmmHax TOCT P 51901.23-2012.

TEXHUYECKUE NMPEMMYLLECTBA

AHanu3 peecTpoB P1CKOB, NPOBEAEHHDIN aBTOPaMM B MpoLecce COTPYAHUYECTBA C OTEYECTBEHHbIMY U 3apy-
6eXXHbIMM NlabopaTopmAMU, NMOKasan OTCYTCTBME KOMMIEKCHOMO NoAxofa K naeHTnduKaumum puckos, onacHo-
CTel 1 NoCNeAcTBUIA, METOAAM WX OLEeHKW. Hanpumep, cylecTByOT aHanory paspaboTkm — PykoBofCTBO no
ynpasneHuo puckamm (Poccus, pexum goctyna: https://docvieweryandex.by/view/51309708/?page=1&*...),
copepxalyee pekomeHgaumm Komuteta NMAPTAl no BHyTpeHHEMY KOHTPOIIO, BHYTPEHHEMY ayAnTy U yrnpas-
neHuo puckamu. OgHaKo 6onbluoi 06beM AOKYMEHTa Y OBLUMPHDBINA CNEKTP METOAOB OLEHKN PUCKOB TPebyIoT
3HauYNTENIbHOTO BPeMeHM ero NnpopaboTku. PazpaboTaHHble aBTOpamy pEKOMEHAALNM OTHOCATCA K [JOKYMEHTU-
poBaHWI0 MpoLecca ynpasieHNa PUCKaMUN Ha BeleH WA peecTpa pPUCKa, NpeacTaBAoLLEro CO60I SNEKTPOHHDIN
LOKYMEHT, ynpaBiseMblil aBTOMaTU3MPOBaHHOWN CUCTEMOW AR aHann3a, MPOrHo3npoBaHNA U MOAENNPOBaHUA.
Mpwn pa3paboTke cucTeMbl ObINM MCNONb30BaHbl pekoMeHdaumu MOCT P 51901.23-2012 no onucaHuio 3Tanos
yrnpaBJieH/A peecTPOM pucKa:

* IAEHTUOUKALMA OMACHbBIX COBBITUIA;
« Knaccudrkauma BO3MOXKHbIX MOCTeACTBUN 1 yilepOa;
« onpeaeneHne KpaTkoro HanuMeHOBaHMA OMacHOro CoBbITUA 1 ero ONMCaHUeE;

« YCTaHOBJIEHUE 3Tara XM3HEHHOTO LMK/a NPOAYKUMUKM (YCIyru), Ha KOTOPOM MOXET BO3HWUKHYTb OMacHoe Co-
bbITne;

« aHanM3 pucka;
« CPaBHUTESIbHAA OLIEHKA PUCKa;
« MOHUTOPUHT PUCKA 1 NePecMoTP peecTpa PUCKa;

« pa3paboTKa, yTBepPXKAEHME, BeJeHNe N aKTyanu3aumsa peectpa prcka, a Takxke FOCT P 58771-2019 B yactu
NPUMeHeHNA TEXHONOMNIN OLEHKN PUCKa.

PaCCMOTpeHHbIe 3Tanbl adanTUPYOTCA MMEHHO K AEATENIbHOCTU KOHerTHOVI aKerAVITOBaHHOl‘/II na6opaTo-
pun C d)OpMI/IpOBaHVIEM KOMMIeKTa AOKYMEHTaUunn CUCTEMbI MEHEAXKMEHTa.

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

JaHHasa obnacTb nccnenoBaHU NpefCcTaBAAeT UHTepeC ANA aKKPe[UTOBaHHbIX MOBEPOUHbIX, UCMblTaTesNb-
HbIX 1 KannbpoBoUHbIX nabopatopuin Pecnybnuku benapycb n ctpaH EASC. Oxxuaembim pe3ynbtaTtom npoekTa
ABNAETCA permcTpaLmsa KOMnbloTepHon nporpammbl B BHTY, ee agantauma n BHegpeHue Ha npeanpuatmax Pec-
ny6nuku benapycb u ctpad EASC, npegoctaBneHune ycnyr CONPOBOXAEHNSA, BKtoUaa obyUyeHne N KOHCaNTUHT.
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POBOTU3ALUNA N MEXATPOHUKA

TEKYLWLAA CTAOUA PA3BUTUA

BbinonHeHa HayuHo-uUccnefnoBaTenbckaa UAW OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. Ocy-
LLeCTBATCA COBMECTHbIE HayuHble nccenoBaHua BHTY 1 akkpegutoBaHHbIX TlabopaTopuii.

CBEJEHMA O MPABOBOI OXPAHE
MNpegycmoTpeHa perncTpaumnsa KOMMNboTEPHOW NPOrpammbl.

MOTEHUWAJNIbHbIE MOTPEBUTENI U/WIUN 3BAUMHTEPECOBAHHDIE B PASPABOTKE
AkKpepuToBaHHble nabopatopum B cootBetcTaum ¢ FOCT ISO/IEC 17025-2019.

PYKOBOAUTEJ1b PASPABOTKU

CaBKkoBa EBreHva HukonaeBHa, JOKTOPAHT, AOUEHT Kadeapbl «INeKTPOTEXHMKA U NIEKTPOHMKa», KaHaUAaT
TEXHUYECKMX HaYK, IOLEHT.

KOHTAKTHbIE JAHHbIE
CaBKoBa EBreHunst HukonaeBHa

E-mail: evgeniya-savkova@yandex.ru
Ten.: (+375 29) 683 90 06




MPOrPAMMA — AHAJIU3ATOP OOTOBUONOTUYECKMX PUCKOB

OMUCAHUE PA3PABOTKU

Cdepa npumeHeHNA — 13MepeHrie NapameTPOB ONTUYECKOTO U3nyyeHua. OnTryeckoe n3nyyeHue BKoYaeT
ynbTpadroneToBbli, MHOPaAKPACHDLIN 1 BUAMMbIA AYaNa3oHbl AJIVH BOMH U MOXKET OKa3blBaTb NONOXUTENbHbIe
1 oTpuLaTeNbHble BO3AENCTBMA HAa OPraHM3M YeNIoBeKa 1 OKpyKatoLyto cpeny. Bo3geincTema nsnyyeHms moryt
6bITb 0OLMMU 1 TIOKaNbHBIMU, OQHOKPATHBIMU 1 XPOHUYECKMMY, @ TaKXKe Pa3ninyaTbCA Mo NPOJOIIKUTENIBHOCTU
3kcnosuyun. OTpuruaTenbHble BANAHNA MAHUMU3NPYIOTCA MyTeM pa3paboTKu 1 akTyanm3aumm cMcTembl yrnpas-
NeHNA pUCKaMm opraHusaumm, npegycMaTpmBatoLeid nx knaccudukaumio, naeHTndUKaumio n oLeHKy BO3MOX-
Horo yulep6a. lokymeHT GUIDE OIML G 19 Edition 2017 (E) ycTaHaBnMBaeT NOHATUA YACTHBIX U Fo6anbHbIX puy-
CKOB Npom3BoauTens («1oXkHaa bpakoBKa») U NoTpebutens («oxHaa npremKar). YacTHbIN pUcK nponssoamnTe-
NA — BEPOATHOCTb TOFO, YTO KOHKPETHbIN 3a6PakoBaHHbIN 06bEKT OKaXKeTcA cooTBETCTBYOWMM. COFNacHo aaH-
HOMY [IOKYMEHTY YaCTHbI pUCK NoTpebutena — BepOATHOCTb TOFO, YTO KOHKPETHbIN NMPUHATLIN O6bEKT OKa-
KeTcA HeCOOTBETCTBYIOLWMM. [106anbHbIV PUCK NPOM3BOAUTENA — BEPOATHOCTb TOFO, YTO Ha OCHOBaHWMW NOMY-
YyeHHoOro B Oyayluem pesyfbTaTa M3MepeHUsi COOTBETCTBYIOLMIA 0ObeKT byaeT 3abpakoBaH. [Mo6anbHbIN pUCK
notpebutena — BePOATHOCTb TOFO, YTO HAa OCHOBAHUW NOMYYEHHOro B ByAyLueM pe3ynbTaTta N3MepeHnsa Heco-
OTBETCTBYIOLWNI O6bEKT ByeT NPUHAT Kak rogHbl. Takum 06pa3om, YacTHbIe PUCKN XapakTepur3yoT NpUHATHE
pelueHniA Npu KOHTPOsIe NapaMeTPOB CBETOTEXHNYECKOW MPOAYKLUN B PEXMME «34eCb 1 ceiiyacy, rnobasbHble
e PUCKM OTHOCATCA K OyayLMm nocneacTBMAM.

Mpepnaraemas Hay4yHas pa3paboTka NpepcTaBnseT cobor NPorpammHbI NPOAYKT, NO3BOAALWNA CUCTEMA-
TU3MpPOBaThb, NAeHTUMLUMPOBaATb U KnaccndurumposaTb GpoToOMONOrMYeckue pUcKM B Npeaenax KOHKPeTHbIX
[Mana3soHOB 1 NoAAMana3oHOB ONTUYECKOrO U3MyYeHMA C BO3MOXHOCTbIO X MOAENMPOBaHWSA, MPOrHO31pPOBa-
HUA 1 ONTMMU3aLNN.

TEXHUYECKUE NPEMMYLLECTBA
M3BecTHbI aHanorn paspaboTku:

« NporpamMmmHoe obecneyeHune 4na NpoBefeHNs OLEHKN PUCKOB (pexxnm gocTyna: https://www.securitylab.ru/
blog/personal/secinsight/20280.php), Hanpumep vsRisk ana oueHKM PUCKOB B COOTBETCTBUM C TpeboBaHUAMY
ISO 27001, 1SO27005;

+ RSA Archer (CLLA) ana aHanv3a puckoB B MPOM3BOACTBEHHOW 1eATENbHOCTN OpraHu3aumi (pexnm goctyna:
https://risk-academy.blog/2020/05/04/);

« ModelRisk (Poccua) pna mogennpoBaHua metogom MoHTe-Kapro, KoTopas no3BonsAeT Nonb3oBaTeNnam yuu-
TbIBaTb HEOMNPEAENEHHOCTb B MOAENSX S1EeKTPOHHbIX Tabnu;

« SIPmath (BennkobputaHus), ncnonb3sytowasa cToxacTnyeckue MHGopmMaLMoHHble maTepuansl (SIP), npea-
cTaBnAoLWme cobo BepOATHOCTHOE MM YaCTOTHOE pacnpefeneHne B KauecTBe CTPYKTYpbl flaHHbIX, KoTopas
CofepXnUT MacCMB 3HAYEHUN N HEKOTOpPble MeTafiaHHbIe;

« @Risk (Poccun) ons aHannsa pYCKOB C MOMOLLbIO MOAENUPOBaHUSA MeTogom MoHTe-Kapno, KoTopas NosHo-
CTbIO MHTEFPUPYETCA C SMEeKTPOHHBbIMU Tabnvuamu; NPOrpaMmMa He TOSbKO BbIUMCISET Y OTC/IEXKMBAET MHOXe-
CTBO BO3MO>KHbIX OyAyLIMX CLLEHAPVER U BbIAAET CBA3AHHbIE C HUMU BEPOATHOCTU 1 PUCKK, HO 1 MO3BOJIAET Ma-
HUPOBaTb HaUyyLLIVe CTPATErMM yrpaBJieHNs puckamu ¢ ncrnonb3oBaHuem mogyns RiskOptimizer;

« Risk Simulator (Poccus) ana mogennpoBaHus, NPOrHO3MPOBaHUSA, CTaTUCTUYECKOro aHasn3a U onTuMm3sauum
B y>Ke VMELLNXCA MOLENAX SNEKTPOHHbIX Tabnuu,.

,D,aHHbIe nporpaMmmHble NPOAYKTbl OPNEHTUPOBAHDbI Ha PNUCKK, BO3HUKaloWmMe B npoueccax ctpatermnyeckoro
N TaKTNYE€CKOro ypoBHA ynpaBieHuaA OpI'aHI/I3aL|,I/IEIz. I'Ipep,naraemaﬂ pa3pa60TKa npeaHasHayvyeHa AnAa ynpasne-
HUA PUCKaMN NPOoLEeCCOB TaKTUYECKOro ypoBHA, a UMEHHO: ANnA ynpaBneHnA ¢OTO6I/IOJ10FI/I‘-I€CKI/IMVI pUckamm
N yCTtaHOBNIEHUNEM NpaBun NPUHATUA pELUEHI/II7I AnAa MUHNMK3aLlnn pUCKOB.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA

OXungaembiM pesynbTaToM NPOEKTa ABMAETCA PErMcTpaumns KOMMbloTepHoN nporpammbl B BHTY, ee aganTa-
uuA 1 BHeApeHWe Ha npeanpuatuax Pecny6nukn benapycb u ctpad EADC, npegocTasieHme ycnyr conpoBo-
XOEHWSA, BK/IIoUaA 06yUYeHMe N KOHCANTUHT.
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POBOTU3ALUNA N MEXATPOHUKA

[JaHHaa obnacTb nccnefoBaHWi NPeACTaBAAeT UHTEPEC Ha MEXAYHAPOAHOM YPOBHE, UTO MOATBEPKAAETCA
3aABJIeHNAMY Ha oduLManbHbIX caiiTax BcemmpHon opraHy3sauum 3gpaBooxpaHeHus, MexayHapoaHOW KOMUC-
CUW No ocBeLleHmnio, MexayHapoaHoi opraHn3aumy no ctaHaapTi3auun n gp. B Pecnybnvke benapycb BegyT-
ca cootBetcTBytowme MHW v THTM, HanpaBneHHble Ha NpuUBIieYeHNe MHBeCTMUMIA B Pecnybnnky benapycb ny-
TEM COBMECTHOIO MaTeHTOBaHMWsA C 3aMHTEPECOBAHHbIMI 3apyOeXXHbIMY NapTHepamMu 1 peann3aumm HayKoem-
KNX TEXHOJIOT I, @ TaKXKe VX METOANYECKOro, TEXHNYECKOro U METPONIOrMYeCKoro CONpoBOXKAEHMA.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa HayuyHo-uccnefgoBaTenbCckaa UM OMbITHO-KOHCTPYKTOPCKanA (TexHonornuyeckas) pabota. Ocy-
LLEeCTBNATCA COBMECTHblE HayuYHble nccnegosaHmna BHTY.

CBELEHUA O NPABOBOI OXPAHE
MpeaycmMoTpeHa perncTpaums KOMNbIOTEPHON NPOrPamMMmbl.

NMOTEHUMAJIbHbIE MOTPEBUTEN U/WTN 3AUHTEPECOBAHHDIE B PA3PABOTKE

PaboTHUKN NpeanpusaTviA, YUpexXaeHui, oCyLWecTBAsAWNe NPON3BOACTBEHHYIO AEATENIbHOCTb, CBA3AHHYIO
C BO3[eNCTBMEM ONMTUYECKOTO U3MYYEHMS.

PYKOBOAUTEJ1b PASPABOTKU

CaBkoBa EBreHusi HukonaeBHa, JOKTOPAHT, AOLEHT Kadeapbl «DNEKTPOTEXHUKA U INIEKTPOHUKa», KaHAUZAAT
TeXHNYECKUX HayK, AOLEHT;

CuacTtHan Hagexpa ViBaHOBHa, CTapLUMin HayyHbI COTPYAHMK nabopatopun Mogynsaumumn GyHKUMIA OpraHus-
Ma, KaHAMAAT BMONOrMYecKnx Hayk;

YxaH OHb, acnnpaHT Kadepapbl «MHPOpMaLMOHHO-N3MepUTENbHAA TEXHUKA 1 TexHonorum» BHTY;
Boronto6ckuin JaHnmn OMutpuesuy, CTyaeHT Kadbeapbl «InekTpocHabxeHme» BHTY.

KOHTAKTHbIE AIAHHbIE

CaBkoBa EBreHna HukonaesHa
E-mail: evgeniya-savkova@yandex.ru
Ten: (+375 29) 683 90 06
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YYPEMAEHWUE ObPA3OBAHUA
«BPECTCKUW FOCYAAPCTBEHHDIN
TEXHUYECKUN YHUBEPCUTET»

=

POBOTOTEXHUYECKMN KOMMNEKC ANA YNAKOBKU N NMAJUTETU3ALLMU
rOTOBOW MPOAYKLIMK HA BA3E KOJIIABOPATUBHOI0 POBOTA
ANA NPEANPUATUIA MULLEBON NPOMDILLTEHHOCTH

OMUCAHUE PA3PABOTKU

PoboToTexHUYeCcKniA KOMMNEKC NpUMeHsaeTca Ana
aBTOMaTM3auUMM 3afay YNakoBKU U Nannetnsaynm ro-
TOBOW MPOAYKUMM Ha MMLLIEBOM MPOU3BOACTBE, MO-
XeT ObITb OCHalLeH Mofy/ieM MapKUPOBKX MPOAYK-
UMM B COOTBETCTBUM C HAUMOHANIbHOW cuUCcTeMON
«INEKTPOHHbIN 3HaK», FPy30MogbeMHOCTb — 0 20 Kr,
cKopocTb paboTtbl — 0 6000 egnHUL NPOAYKLMMN B
yac, rmbKan nepeHanagka nop NpPoAyKT, aBTOPCKoe
MO c nopfepxKol UMPPOBbLIX ABOVHUKOB U YA006- |
HbIM MOJ1Ib30BATENIbCKUM NHTEPdENCOM. E .»'ﬁ |

TEXHUYECKUE NMPEMMYLUECTBA \

OTeuecTBEHHbIX aHANOroB HET, 3apy6exHble aHa- i ¥ e

noru gopoxke B 2 pasa.

OXWUAAEMbI PE3YJIBTAT MPUMEHEHUA

CokpalleHrie BpedHbIX YCNIOBUI Tpya NepcoHaa Ha MULLEBbIX NMPOU3BOACTBaX, MOBbILLEHNE NMPOU3BOAM-
TENbHOCTU TPYAQ, YBENIMUEHVE OGBEMOB BbIMYCKaeMOi MPOAYKLMN.

TEKYLWAA CTAAUA PA3BUTUA
Pa3spaboTka BHeapeHa B NPOV3BOACTBO, YCTaHOBMEHO 6onee 10 eanHumL,

NOTEHUWANbHDBIE NOTPEBUTEJIN U/WTA 3BAUHTEPECOBAHHDIE B PA3SPABOTKE
MpeanpuATUA NWLLEBO NPOMBILLIIEHHOCTU: MOJIOKO3aBOAbl, MACOKOMOMHATbI U T. .

PYKOBOAUTEJIb PASPABOTKU

KacbsaHuk Banepuin Buktoposuy, 3aseaytowmii nabopatopuein «[pombilunieHHan poboToTexHWKay, CTapLmni
npenogasatesb Kadeapbl UHTENNEKTYaNbHbIX UHGOPMALMOHHBIX TEXHONOMMUIA.

KOHTAKTHbIE AAHHbIE
KacbaHuk Banepui Buktoposuy

E-mail: innovation@bstu.by
Ten.: (+375 29) 527 45 39
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POBOTU3ALUNA N MEXATPOHUKA

BETIOPYCCKUM AENBTA-POBOT HA OCHOBE CBEPXKOMMAKTHbIX
CEPBOMPUBO/0B ROZUM ROBOTICS R-DRIVE CO CPE[JOM PA3PABOTKU
HA OCHOBE TPAOUYECKUX NPUMUTNBOB

OMNMUCAHUE PASPABOTKI

[lns nocTpoeHusi NpoToTuna Aenbra-poboTa MCNOMb3yeTcs TPEXMOTOPHAA KOMMOHOBKa NapasnienbHON KUHe-
MaTMYeCcKo cxeMbl. B KauecTBe NprBOLOB MCMOMb3YOTCA CBEPXKOMMaKTHble cepBonpusombl Rozum Robotics
R-Drive 50.

TEXHUYECKUE MPEMMYLLUECTBA

HayuHo-TexHMnYecKasa 3HaUMMOCTb onpepAenaeTcA BO3MOXKHOCTbIO MOMYUYNTb MONIHOCTbIO NOKaNN30BaHHYIO
TEXHOJIOTMIO N3TOTOBJMIEHWSA AeNbTa-POOOTOB C KOHKYPEHTHbIMU NapamMeTpamu. lNosTanHoe NpuMeHeHre paspa-
60TKI Ha YPOBHE YHNBEPCUTETOB 1 NMPOdECCUOHANBbHbIX YUUIULL 4aCT BO3MOXXHOCTb OTPaboTaTb TEXHONOMMIO U
MOArOTOBUTb MHXKEHEPHbIe Kafpbl, MOC/IE 3amnycka CEpUNHOIro NPOU3BOACTBA JIMHENHOIO paja fenbTa-poboToB
npeanpuATUs NoslyyaT BO3MOXHOCTb H6osee rmbkoi aBTomMmaTn3aumm NpoLeccoB C NPUBAEeYEHNEM MECTHbBIX Ka-
ApPOB. YHUKaNbHble MAacCcorabaprTHbIe XapaKTePUCTMKM NMPUBOAOB MO3BOJISIOT MOMYUYNTb KOMMAKTHBINA MPOTO-
TUM C 3afaHHON paboyel 30HON. ABTOpCKas crcTeMa yrnpas-
NEHVA HA OCHOBE LWWHbI 0bMeHa AaHHbiMM CAN nosBonset
rMOKo HapalMBaTb 1 MHTEFPUPOBaTb MPOTOTUMN B CYLLECTBY-
owmne TeXHoNornyeckne MMHNN. MHTyUTMBHO NOHATHaA cpe-
[a pa3paboTky nporpamm anis poboTa C NOAAEPKKON Tex-
Honorun Google Blockly n APl Ha 6a3e Python coBmelyaeT B
cebe rmbKoCTb M MPOCTOTY Pa3paboTKM ANA KOHEYHbIX MOSib-
30BaTenen.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

Pa3pa60TKa cneynanm3npoBaHHbIX W YHUBEPCAJIbHbIX
ﬂeana-pOGOTOB C BbICOKMM YypOBHEM NOKain3aunn no3Bo-
nAeT B 3HAYUTENIbHOW CTEMEHU CHU3UTb 06beM nmMmnopTa. Pa3-
pa60TKa n mn3rotosneHme p060TOTEXHVI‘~IECKI/IX KOMMNJ1IEKCOB
Ha OCHOBE aBTOPCKOro ,qeana-po60Ta ABNAETCA BUAOM feA-
TEeIbHOCTU C BbICOKOM ﬂOﬁaBJ’IEHHOVI CTOMMOCTbIO C MUHU-
ManbHbIMN CPOKaMUM OKynaemMocCTun.

TEKYLWAA CTAOUA PA3BUTUA
BbinyLeH onbITHbIM 0bpa3eL,.

CBEJEHUA O NPABOBOV OXPAHE
MoaroToBneH KOMNNEKT AOKYMEHTaLMUN K 3alumTe NPaB UHTeNeKTyanbHON COOCTBEHHOCTU.

NOTEHLUWANbHbBIE NOTPEBUTEJIN N/UTA BAUHTEPECOBAHHbBIE B PA3PABOTKE
MpombliwneHHble NpeanpUATHA.

PYKOBOAUTEJIb PASPABOTKU

KacbaHuk Banepuin Buktoposuy, 3aBeaytowmin nabopatopuein «[pombllneHHasa poboTOTEXHUKAY, CTapLUniA
npenogasatenb Kadedpbl UHTENNEKTYyaNbHbIX UHGOPMALIMOHHbIX TEXHONOTUN.

KOHTAKTHbIE JAHHbIE
KacbsaHnk Banepuin BuktopoBuy

E-mail: innovation@bstu.by
Ten.: (+375162) 3218 01
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YYPEMAEHWUE ObPA3OBAHUA
«BUTEBCKWUA TOCYAAPCTBEHHbBIN
YHUBEPCUTET UMEHU NN. M. MALLIEPOBA» A ~

PA3PABOTKA N CO3AAHNE TEHEPATOPA KOMAHA NO3ULINOHNPOBAHUA
POBOTA-MAHUNYNATOPA

OMUCAHUE PA3PABOTKU

B3avmocBA3b Mexay cepBucamMu 1 YCTPONCTBaMK MO3BO-
nAeT nocTpoutb MHGPACTPYKTYPY ANA ynpaBneHua niobbiM
po60TOM-MaHUMNYNATOPOM, FaBHOe — nepeonpeennTb Ans
Hero COOTBETCTBYIOLMI NHTepdeic.

[NnA NOHVMMaHUA NONOXKeHWs CYCTaBOB poboTa Mo ero Ku-
HeMaTu4yeckon cxeme 6blfl HaNVMCaH MOAYIb ANA PeLeHNs 3a-
Jaun MPsSMON KMHEMATVKN Ha OCHOBAaHUM MaTeMaTUYeCcKmx
1 GU3NYECKNX pacyeToB.

Bnarofaps Mcnonb3oBaHMIO CMCTEMbI YfaNeHHOro Bbi3oBa npoueayp gRPC yaanocb opraHM3oBaTb reHepa-
LKMIo 1 3amycK YNpasnsioLen nporpamMmmbl Mo 3anpocy oT KnneHTa. CepBUC grpc_server peannsyeT CepBEPHYIO
YacTb NPUNOXKEHNSA U ABMAETCA KaHanom CBA3W /1A YyNpaBeHna NocpeACcTBOM yaaNeHHbIX 3anpocos. Popmat
3arpoCoB OT K/MEHTa K CEPBEPY CTPOro PeriameHTNPOBaH NPOTOKONIOM cepuranvsauum protobufv3, 4to noseo-
naeT n3bexartb NyTaHUL NpY paboTe C BXOAHBIMY JaHHbIMM.

MpaBuna reHepaLuyy 3a8aOTCsA C MOMOLLBIO MarvHOB, KOTOPble MPeAOCTaBAAT Habop NpaBws, NO KOTOPO-
My BXOAHble laHHble, @ UMEHHO TOYKM MPOXOAA YMNPaBeHUs NHCTPYMEHTOM, JOJKHbI UHTEPMNPETNPOBATHCA
Ha CTOpOHe ynpaBnsioLel cmctembl. YTo6bl reHepripoBaTh Nporpammbl A1si pasHbiX Npor3BoguTeneid poboTa
nnm poboTa C APyro KNHEMATHKOIA, Gblnla yuTeHa BO3MOXHOCTb MCMOJb30BaHKA COGCTBEHHOMO NOCTNPOLECCo-
pa, GyHKUMM KOTOPOro BNOCAEACTBUN U UCMOMb3YIOTCA B CUCTEME MIarvHOB. Micxofs 13 3TOro B COOTBETCTBUM
¢ BbIGOpOM MnarviHa byzeT nonydyeHa pesynsTrpytoLas nporpamma.

CricTema ynpaBnieHna 1 reHepaLumn nporpaMm A poboTa-MaHMNynATOpa COCTOUT U3 MHOXXECTBA KOMMOHEH-
TOB, KJIOUEBOW OCOBEHHOCTBLIO KOTOPOTO ABNAETCA 00s3aTeNbHOE cnonb3oBaHue ROS 1 MHOrouMCIeHHbIX 3a-
BMcUMocTen npoekTa. ROS npenmyLiecTBeHHO yCTaHaBMBAETCA Ha OMepaLoOHHble CUCTeMbl cemencTBa Linux,
TaK Kak paboTa Ha onepaLunoHHol cucteme Windows HeceT psfg orpaHMYeHniA U CIIOXKHOCTEN B MpoLecce ycTa-
HoBKW. MNepeHoc MO Ha ogHOMNNaTHbIE KOMMbIOTEPDI, KOTOPbIE MOTYT CITYXXKUTb MaTePUHCKON nnaTon ans oyay-
Wwero poboTa-MaHNMYyNATOPa, TakKe ABNAETCA KtoueBbiM GpakTopom pa3paboTkm Ha ROS, 3a CUET BO3MOXKHOCTM
ero GyHKLMOHMPOBaHNA Ha TakKUX NSiaTax U yNpaBneHns peanbHbIMU counieHeHnamn poboTa. CnewmanbHo ana
TaKkux Leneli 6bin coctaBneH Dockerfile, oH copepuT npasuna cOopKky npoekTa B KOHTeNHep. Docker rapaHTu-
pYeT, UTo ecniv NPOEKT eAMHOXAbl CObPaNca Ha OfHOW MalUMHe, TO OH cobepeTcs U Ha ApYyrol MaluunHe. Takon
noaxof No3BOJIUT NepeHecT Pa3paboTKy Ha Nobon KoMmnbloTep 6e3 3aTpaT Ha HAaCTPOWKY 1 YCTaHOBKY OKpY-
»KeHMA aNna 3anycka npoekTa.

Takum 06pa3om, Ha OCHOBAHUM MPOAENAaHHON PaboTbl Obii pa3paboTaH MPOrPaMMHbIA KOMMEKC Ha Gase
MeTaonepaumoHHomn cuctembl ROS, NO3BONAOWMI reHepUPOBaTb NPOrpaMmbl YNpaBeHUs, COCTOALME U3 KO-
MaHA TOYHOrO NO3ULNOHNPOBaHWSA, ANiA Po6OTa-MaHUNYNATOPA.

TEXHUYECKME MPEMMYLLEECTBA

KoHuenuma noppasymeBaeT aBTOHOMHOE U AMHAaMMYecKoe ynpasfieHne poboTaMm-MaHUMNyNATopaMy pas-
NINYHBIX MPOU3BOAMTENEN 1 COOCTBEHHBIX COOPOK.
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POBOTU3ALUNA N MEXATPOHUKA

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

Mo3BoNUT cO3aTb COBCTBEHHYIO MHGPACTPYKTYPY POBOTY UMK yKe YNPaBATb TOTOBbIMU PEeLIEHNAMM 33 CYET
pa3paboTKu COBCTBEHHBIX CEPBMCOB.

TEKYLLAA CTAAUA PA3BUTUA
BbinonHeHa HayuHo-McCNefoBaTeNIbCKaA UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEJEHMA O NPABOBOW OXPAHE
VimetoTca NprisHaky NaTeHTMPOBaHNA.

NOTEHLUWAJIbHbBIE MOTPEBUTEJIN U/WJIN 3BAUHTEPECOBAHHDIE B PASBPABOTKE
MpeanpuaTUa, NCnosb3ytowre Po6OTOB-MaHNNYIATOPOB B AVHaMMUeCKon o6paboTke.

PYKOBOAUTEJIb PASPABOTKU
LWngnosckana naHa BnagnmuposHa, cneunanuct otaena OnCn;
Hosrynesnu Imutpuin AnekcaHgposuy, cneuunannct otgena OnC/I.

KOHTAKTHDIE JAHHbIE

LWwnpnosckasa AuaHa BnagumupoBsHa, [losrynesuy Imutpuii AnekcaHgpoBmy
E-mail: dianabirukovaseal@gmail.com; d.dovgulevich@ya.ru

Ten.: (+375 29) 817 45 26; (+375 25) 966 21 61
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OEAQEPAJILHOE TOCYAAPCTBEHHOE

bIOJAMETHOE ObPA30BATE/IbHOE

YYPEXOEHWE BbICLLETO ObPA30BAHUA
«KEMEPOBCKWH rOCYAAPCTBEHHbIN YHUBEPCUTET»

~

YMHASA CUCTEMA AOMALUHEN rUiPONOHNKN HA BA3E HEUPOCETH

OMUCAHUE PA3PABOTKHN

MMOpONoHNKa — 3TO TEXHONOIMA BblpalluBaHKA pacTe-
HWUIA 6e3 rpyHTa, Ha NUTaTenbHbIX pacTBopax. Paspabot-
Ka MoaxoguT AfA BblpaliMBaHUA MUKPO3ENeHW, 3eneHN,
HEeKOTOpPbIX OBOLLEN, NPSAHbIX U le4ebHbIX TPaB, B YCIOBU-
AX HebOoNbWOro ypbaHU3MPOBAHHOIO CENbXO3MPOouN3BOS-
CTBa (KaK Ans JOMALIHEro NCNob30BaHUA, Tak U ANs CUTK-
depmepcTBa).

KoHcTpyKums pa3paboTku npeacTaBnseT cobon Knaccu-
YeCKylo TEXHONOTMIO NUTATENIbHOW MAEHKN, Fae Yepes Kop-
HW pacTeHWs NPOTeKaeT NUTaTeNbHbIN pacTBop. [na noga-
4um pacTBOpa K KOPHAM UCMONb3yeTCA MOMMOBbIN Hacoc. [lo-
NOMHUTENbHO A/1A YNpPaBNeHUs yCTaHOBKOW NpegycmoTpe-
Hbl CBeTOAMOHas duUTONamna u BEHTUAATOP.

Ona c6opa AAHHbIX N aHaJIn3a MUKPOKJTMaTa NCNob3yeTcA Ha6op A[AaTYMNKOB, VIHd)OpMaLU/IFl C KOTOPbIX 06pa—
6aTblBaeTcA MNKPOKOHTPOJIJTIEPOM.

Mcnonb3yloTca paTuvky, n3MepatoLime BlaXKHOCTb, TEMMEepaTypy Bo3Ayxa, TeMMepaTypy IMcTa pacTeHNs, NH-
TEHCMBHOCTb OCBELLEeHNE.

TEXHWYECKUE NPEMMYLLEECTBA

COBOKyI'IHOCTb A[AaTYNKOB COBMECTHO C alropntMmamun ynpasneHMA no3BONAET Npu MUHMMaNIbHOM UCNONb-
30BaHN 3HEPTN MaKCUMU3NPOBATb MHTEHCMBHOCTb POCTa pacTeHUA. JTO pocTuraerca 3a cuet n3mepeHna
TpaHCnMpaynn pacteHNA N NHTEHCMBHOCTU CBETOBOIO N3NTY4YEHUA, C I'IOCJ'IenyIOLLLEIZ 06pa60TKOIZ nony4eHHbIX
AaHHbIX HEVIPOCETbIO, KOTOpPaA BbICTaBNAET ONTMMaAJIbHbIE MapaMeTPbl A4N1A NOMMNOBOIro HacoCa, BEHTUNATOPaA
1N oCBeLEeHNA. HOCKOJ'Ibe pa3pa60TaHHaﬂ CncTeMa rmaponoHNKA HamnpaeJieHa Ha NCNOoJib3OBaHNE B ObITOBbIX
ycnoBuAx, To rMaBHOM 0COHBEHHOCTbIO ABAETCA noAcTpanBaHne ynpasnarowmx 3HAYeHUN NHTEHCUBHOCTY CBe-
Ta, BEHTUNALUNN N o6bema nofgaynm NUTaTenbHOro pacTteopa nog MUMKPOKIMMaT NOMELLEeHNA, 6e3 ncnonb3oBa-
HUA PEryNnMpoBKN TeMnepaTtypbl U BIaXXHOCTU, YTO NMOMOXET COKPATUTb I'IOTpE6J'I€HVIe SJIEKTPO3HEPIrnn yCTa-
HOBKOW, npun MUHUManbHOMN noTtepe CKOPOCT PoCTa paCcTeHUA.

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

B cKaHAMHABCKMX CTpaHax e laBHO ucnonb3yetca ¢unocodursa paumoHanbHOro UCMoNb30BaHNA PecypCos,
B OCHOBE KOTOPOW NEXMUT TEPMUH sustainable — ycTonumBbIi. 9To 03Ha4YaeT nepexof K yCTOMUYUBO SHepre-
TUKe, SHepreTnyeckon 6eaonacHocTy. B ckaHANHABCKUX ropofax y»e NocTPOeHbl MHOXECTBO XUibiX 1 odurc-
HbIX 3[aHNIA, KOTOPble MOMHOCTbIO 06ecrneunBaoT ceba aneKkTposHepruen Gnarogapa ConHeuyHbIM HGaTapesam.
TO fOCTUraeTCA 3a CUET 0CO6bIX KOHCTPYKLMIA 30aHNA, COBPEMEHHbIX MaTePUANoB, MHTENNIEKTYaNbHOTO YNpaB-
NeHnA cucTemamu »KusHeobecneueHus. [laHHble TEXHONOrMM No03BoNAT 3PdEKTUBHO NCNOIb30BaTb NOJNTyYeEH-
HYI0 SN1EKTPO3HEPTUIo.
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POBOTU3ALUNA N MEXATPOHUKA

B ¢BA3U C 3TUM OXMAaeMbiM pe3ysibTaToM NPUMEHeHNS Hallel pa3paboTKy ABNAETCA NOBbIWEHMEM NPOJO-
BOJIbCTBEHHOW 6€30MacHOCTV rOPOAOB, CO3haHNE AONONHUTENbHbLIX MPEAMNOCbIIOK CTPOUTENBCTBA SHEProdd-
beKTUBHbBIX 30aHNI 1 Nepexofa K yCTONUMBOW SHepreTurKe.

TEKYLWAA CTAONA PA3SBUTUA
BbinonHaeTca HayuyHo-nccnepoBatenbckan pabota.

CBEJEHMA O MPABOBOW OXPAHE
MaTeHT 1 3aABKa Ha Hero He pa3pabaTbiBaloTcA.

MOTEHUWANDBbHDbIE NOTPEBUTENUN U/ BAUHTEPECOBAHHDIE B PA3PABOTKE
CpepnHuin Knacg, IT-cneumanucTbl, Nogu, MHTEPECYoLLMecs TEXHONOTMAMM.

PYKOBOAUTEJIb PASPABOTKU
MakcnmeHko AnekcaHgp AnekcaHgpoBuY, CTyAeHT-MarncTp.

KOHTAKTHbIE JAHHbIE
MakcnmeHko AnekcaHgp AnekcaHapoBuy
E-mail: sasha-maksimienko@mail.ru
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YYPEMAEHWUE ObPA3OBAHUA
«TOMENbCKUN TOCYAAPCTBEHHbIN
TEXHUYECKUN YHUBEPCUTET
UMEHU 1. 0. CYXOI'0»

MHOTOKAHANbHbIN KOMNbIOTEPHbIN BUBPOAWUATHOCTUYECKUI KOMMNEKC
ANnA PACNO3HABAHUA AEOEKTOB JNEKTPUYECKOr0 O6OPY1I0BAHUA
W BU3ENbHBIX JBUTATENEA BO BPEMA UX PABOTDI

OMUCAHUE PASPABOTKI -

MHOroKaHasbHbI BUOPOaKYCTUYECKUA KOM-
NbIOTEPHbIN ANArHOCTUYECKNI KOMIMJIeKC npea-
Ha3HaueH Ans n3MepeHnsa n o6paboTKu BUOPO-
AKYyCTMYECKMX CUTHANOB B YaCTOTHOM AManaso-
He oT 5 0o 20 000 'y aneKkTpuyecknx asuratenen,
HacocoB, TPaHCHOPMATOPOB, AN3ENbHbBIX ABUra-
Tenewn, NOALMNNHUKOB KayeHUs BO BpeMs X pa-
60TblI.

TEXHUYECKUE NPEMMYLLECTBA

Bbicokas [OCTOBEPHOCTb BbIABJIEHUA AECI)EKTOB B 3NEKTpUYEeCKNX ABuratesiax, Hacocax, Tpch¢opmaTo-
Pax, An3enbHbIX Asuratenei, NOAWNNHNKOB KauyeHUs BO BpemMA nx pa6OTbI npn Ncnonb3oBaHUN AAHHOITO KOM-

Mnekca U Ha OCHOBe pa3paboTaHHOW Teopuu Buligsyexcpemse, 35
TEXHUYECKOM ANarHoCTUKK. inarHoctnposaHue n ;
npegynpexaeHvie NoBpeXxaeHni CUIOBbIX Macso- f 14 1 uﬂ [ W 1 i) I
HanoNHEHHbIX TPaHCPOPMaTOPOB BHYTPEHHEN : L"ﬁ - mmwm% b |
3NEKTPUYECKOI Ayro. ! ;
: N
MNoBbilweHe [OCTOBEPHOCTM TEXHMYECKOro L KM
OMNarHOCTMPOBaHNA  3N1EKTPOOOOpYAOBaHMA C
BO3MOKHOCTbIO BbISIBNIEHNA U UaeHTUGUKaumnm 8 MR OO NG ORS00 R e
nedeKToB Ha paHHel CTaguK, YTo NO3BOSIUT CHU-
3UTb KONIMYECTBO BHE3AMHbIX OTKA30B B 3/1eKTPOOOOPYAOBaHNMN 1 YBENNUUTL CPOK CITY>KObI 3neKTpoobopyao-
BaHWA, OTPabOoTaBLIErO HOPMATMBHbIN CPOK.

OXXUAAEMbIA PE3YNIbTAT NPUMEHEHUA

Hacreta, M

TEKYLWAA CTAAUA PA3BUTUA
BbinyLueH onbITHbIN 0bpa3sel,.

CBEJEH/A O MPABOBOI1 OXPAHE
MaTeHTb! PO:

1. TpyHToBMY H. B., pyHTOBMY H. B., Tony6eBa B. A., Kupguwes [1. B. Cnoco6 ymeHblUeHNA MUKPOBOMHUCTO-
CTW Konew, NOALIMMHUKOB KaueHus. MaTeHT Ha n3obpeteHne RU 2719715 ot 22.04.2020. 3asiBka N2 2019119124
ot 18.06.2019.
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POBOTU3ALUNA N MEXATPOHUKA

2. lpyHTOBMY H. B., pyHTOBMY H. B., Knp-
avwes [1. B. Cnoco6 onpepgeneHns TexHW-
YyecKkoro cocTosfHuA (OPCYHOK Ha pabo-
Talowem psuratenie. MNaTeHT Ha u306pe-
TeHne RU 2667738 ot 24.09.2018. 3aaABKa
N2 2017108026 o1 10.03.2017.
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MEXTOCYIAPCTBEHHOE /
0BPA30BATE/NIbHOE YYPEMIEHME

BbICILET0 ObPA30OBAHUA

«BENOPYCCKO-POCCUICKMUI YHUBEPCUTET» — 4

NABOPATOPHBIE CTEHAbI HA BA3E MPOMbILIEHHbIX KOMITOHEHTOB

OMUCAHUE PASPABOTKI

JlabopaTopHble cTeHAbl — HarnagHoe yyebHoe nocobue B chepe aBTOMATU3MPOBAHHOIO MALLMHOCTPOEHMS,
NPUOOPOCTPOEHUS, MEXAaTPOHWKUN 1 POBOTOTEXHUKM.

TEXHUYECKUE NPEMMYLLECTBA

PbiHOK JoCTyMHOrO K NpriobpeTeHnto yuebHo-nabopaTopHOro 060pyaoBaHmMs, NPoOU3BOANMOro Kak B benapy-
W, TaK 1 3a pybexom, NPeacTaBneH B pasnuYHbIX Kateropusx. OaHaKo AoNA NPOU3BOAUMOrO B HaLLEN CTpaHe
OCHaLLeHMs He CpaBHUMA C aCCOPTMMEHTOM, KOTOPbIN NpeanaratoT 3apybexkHble NponsBoanTenu. B utore eHa
Ha Takoe 060pYyAOBaHMe CYLECTBEHHO JIOXKMTCA Ha Miieun nokynatens. bonbwrHCTBO nabopaTopHoro o6opy-
[OBaHMA, NpelaraeMoro oTeyecTBEHHbIMY MOCTaBLWMKaMy, — 3TO 06opyoBaHMe 4S8 XUMUUECKOW, CENbCKO-
X035INCTBEHHOW 1 HedTenepepabaTbiBaloLLei MPOMbILLIEHHOCTH.
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POBOTU3ALUNA N MEXATPOHUKA

B cdepe noctaBky yuebHO-nabopaTopHOro 060pynoBaHus (CTEHIbI U KOMIMIEKCbI) XOTENOCh Obl BbIAENATD:

+ MIHOCTPaHHOe yHuTapHoe npegnpustie «OECTO» (festo.com), KoTopoe ABNAETCA BegyLM MUPOBbLIM MO-
CTaBLYMKOM TEXHOMOIMI aBTOMaTM3aumMmn 1 nugepom B o0bnact Npon3BOACTBEHHOrO 0byueHua 1 obpasosa-
TenbHbIX Nporpamm. CnekTp nabopatopHoro obopynoBaHNA, NPOU3BOANMOTO NPeAnpPUATMEM, BKIOYAET cle-
Jylolime rpynnbl: MHEBMATUKA, TMAPaBANKA, CEHCOPKKA, SNEeKTPOTEXHNKA/3NEKTPOHUKA, anekTponpusog, MK,
MEXATPOHMKA, HEMpPEpPbIBHbIE MPOLIECChl, POHOTOTEXHMKA, METaNINI006PaboTKa, M’MOKNe aBTOMaTU3MPOBAHHbIE
NPOW3BOACTBA;

« YN «HTM “LleHTp”» (ntpcentr.com) — nepsbil 1 BefyLMiA NPOU3BOAMTENb YyUebHOro nabopaTtopHoro obopy-
noBaHuA B Pecnybnuke benapycb, KpynHenwwmnn NocTaBLLMK 06pa3oBaTeNbHbIX PELIeHNIA.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

MoBbllWEHNE YPOBHA 3HAHUI OOYUAKOLMXCA YUPEXAEHUA 06Pa30BaHUA MO HaMpPaBeHUAM TEXHWYECKOrO
npoduns, CBsi3aHHbIX C aBTOMATU3MPOBAHHBIM MALLUMHOCTPOEHUEM, MPUOOPOCTPOEHNEM, MEXATPOHUKOW U PO-
6OTOTEXHUNKON.

PYKOBOAUTEJ1b PA3PABOTKU

LWapanos Bnagncnae lOpbeBuy, pa3paboTumk, MHKXeHep-NPorpaMMUCT Kapeapbl « TeXHOOrsA MaWMHOCTPO-
eHnA»;

JemnpeHrko Erop IOpbeBuy, pykoBoautenb NpoekTa, BEAYLMN UHXeHep Kadenpbl «TeXHONOrMs MallinHo-
CTPOEHMA.

KOHTAKTHbIE JAHHbIE
Lapanos Bnagucnas lOpbesuny
Ten.: (+375 29) 826 75 01
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YYPEMAEHWUE ObPA3OBAHUA
«bE/IOPYCCKAAl TOCYOAPCTBEHHAA
AKALEMUA ABUALIUWN»

=

TPAHCMOPTHBIN MYNLTUPOTOPHbIN BECTIUTOTHBIN JIETATENIbHbIV ANMAPAT
WHTErPANIbHOWN CXEMb

OMUCAHUE PA3PABOTKU

MepcneKTNBHBIA TPAHCMOPTHbIN MYNBTUPOTOPHbIN 6eCNUNOTHLIV NeTaTenbHbI annapat (BINJ1A), snekTpoHHo-
undposas mogenb BIMJIA n ero maclwTabHas Mofenb (AeMOHCTPATOP) MHTErpasibHOM CXeMbl CNPOEKTUPOBa-
Hbl (@3pOoAMHaMUYECKMIA N BECOBOI pacueT) no metogmke B pamkax HUP «CoBeplueHcTBOBaHMEe 6eCnuioTHbIX
neTaTeNibHbIX annapaTtoB» N2 20180927. SneKTpoHHble Ludposble Mogenun nnaHepa bIMNJIA 1 ero macwTtabHas
mMofenb, Mofenb AemoHcTpaTtopa BI/1A, oTpaboTka TeXHONOrMYeCKoro NpoLecca ero U3roToBAeHUA U cepuin-
Horo npowu3soacTsa BbinonHATca OO0 «ABnaMoTopcy.

PaspaboTtaHHaa B pamkax HUP «CoBeplueHcTBOBaHME GeCMMNOTHBIX JieTaTebHbIX annapaToB» MeTOAUKA
npoekTpoBaHua BIJ1A no3BonaeT ocyLecTBAATL NPOEKTMPOBaHMe annapaTta BEPTUKaIbHOro B3f1eTa U nocaj-
KW C none3Hon Harpy3kon Ao 500 Kr, C npuMeHeHMeM NOPLUHEBbIX, SNEKTPUUYECKUX 1 TMOpULHbIX ABUraTenen.
CrommocTb eguHuubl BIMJIA (komnnekca BAK) onpefenaeTca ero HasHauyeHEM M Pa3MepPHOCTbIO (TAra CMI0BOM
YCTaHOBKM, CKOPOCTb 1 BblCOTa NofeTa, TUM U Macca NoJIe3HON Harpy3Ku), a TakKe MacLliTabom npoekTa.

Coepa npumeHeHna npegcTaBnsemoro bINJTA: focTaBKa rpy3oB, cnaceHve nogen, HabnoaeHne, MOHUTOPYIHT,
a3podPOTOCHEMKA, CENbCKOE XO3ANCTBO, OXPaHa OObEKTOB, TYLLUEHNE NOXKapPOB — B 3aBUCUMOCTU OT KOMIJIEK-
Tauum obopyrnoBaHus.

OCHOBHBIMU KOHCTPYKTUBHBIMU 0CcObeHHOCTAMM BIJTA ABnAOTCA: MHTErpanbHasa cxema nnaHepa, cuMioBas
yCTaHOBKa B ra3ofviHaMn4yeCcKOM KaHaJie, COOCHasA CXeMa PacrnojloXeHMA POTOPOB, Hecyllas a3poguHaMmye-
CKasA MOBEPXHOCTb, as3poAUHaMMUeckuin npodunb Hecylwen no-
BEPXHOCTY, NPYMEHeHMe ra3oBbix pynei ana obecneyeHms ycTomn-
UMBOCTU U YNPaBAAEMOCTH.

Bec nonesHon Harpy3ku: 500 Kr.
MpogonmxntenbHoCcTb noneta: ot 10 u.
MouwHocTb aBuratena: 100-150 n. c.
Tun paBuratena: Potakc-912 (914, 915).
CkopocTb noneta: 270 Km/u.

TEXHUYECKWE NMPEMMYLUECTBA

WHTerpanbHas MynbTMpoTopHas coocHas cxema BIJ1A obecne-
yvBaerT:

* BO3SMOXHOCTb €ro BepTKaJibHOro B3neTa U nocagkn C Henopa-
FOTOBJIEHHDbIX N/1OWAaA0K OrpaHNYeHHbIX Ppa3MepoB;

+ TOPU3OHTaNbHBIA MONeT GONbLION MPOJOCIKUTENBHOCTU (OT
10 u 1 6onee) 3a cyeT pa3rpy3KU CUIOBOI YCTaHOBKI HecyLLeln no-
BEPXHOCTbIO.

WHTerpanbHaa KOMNoHOBOYHaA cxema BIJ1A, B cpaBHeHUM € cy-
LeCTBYOLMMI pelleHnAMM (BepPTONETOB, KBaJPOKONTEPOB, CaMo-
NeToB, KOHBEPTOM/IAHOB, aBTOXMPOB), MO3BOMAET:
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POBOTU3ALUNA N MEXATPOHUKA

« UCMONb30BaTb NPeNMyLLECTBA B3/IETa — NOCAJKU BEPTONETHOW CXEMbI 1 TOMJIMBHYIO 3G HEKTUBHOCTL CamMo-
neTa 3a CYEeT Pa3BUTON 3aMKHYTO a3pOAUHAMUYECKO MOBEPXHOCTY;

+ 0obecneunTb 6€30MacHOCTb NIOAEN B HENOCPEACTBEHHOW 6NM30CTIN OT leTaTeNIbHOro annapata npu pabote
CVIOBOI YCTaHOBKM U NPeAOoTBPaTUTb 6ECKOHTPOSIbHDIN pa3fieT Macc HecyLLyx TonacTei B Cilyyae nx paspyLue-
HUS;

* ICNOJIb30BATb «POW» BECMNNOTHUKOB AJA NOAbEMA IPY3a, MPEBbILLIAKLEro BO3MOXHOCTY ofHoro BI1A;

- 0becneunTb Hanny4yto COXPaHHOCTb nonesHom ,D,OpOI'OCTOFlUJ,EVI Harpysku 3a cHeT pa3MeLlleHnA ee B cpen-
Hew YyacTu neTaTesIbHOro annapata,

« npumeHATb BIMJIA gna cnaceHua v 3BakyauMu NOGeN B HAaCENEHHbIX MYHKTaX, 3aMKHYTbIX MPOCTPaHCTBax
(TOHHenwu, Wwaxrbl);

* YMEHbLUNTb CKOPOCTb BEPTUKAJIbHOIO CHMXEHNA OO0 6e3onacHoro ONA nonesHom Harpy3kn ypoBHSA;

+ pPa3MecTUTb 1 UCMOJIb30BaTb aBapMINHO-CNacaTeNibHoe 0b6opyaoBaHMe (MapallloTHas CUCTeMA) NPY aBapuii-
HOW NocafgKe;

¢ CHU3UTb a3poAnHamMmyeckoe conpoTrneneHmne N NoBbiICUTb TOMJINBHYIO 3¢¢EKTVIBHOCTI:;
¢ SKCN/1yaTnpoOBaTb netartesnbHbIf annapart C pa3yinvyHbIX I'IOBerHOCTEIz (3emns, Bopa);
* YBEINYNTb NPOAOJIXKNTENIbBHOCTb U CKOPOCTb NMOJIETA B CPAaBHEHNW C BEPTONETAMN.

Hanbonee 6n13K1uM No cBOEN TEXHUYECKOW CYLLHOCTU K NpefiaraeMoMy TEXHUYECKOMY peLleHuIo ABNAETCA
KOHCTPYKLUUA BUHTOKOSbLEBOMO ABMXMTENA «becnunoTHoro netatenbHoro annapata» (nateHT N RU 2666493
o1 07.09.2018, ony6n. 05.06.2020, B N2 16).

CvnoBas ycTaHOBKA JOMYCKaeT NCNO/b30BaHMWE B KaueCTBe NpriBOAa POTOPOB ABUraTenieli BHyTPeHHEro Cro-
paHus, SNEKTPUYECKKX 1 TbpuraHbIX. TM NprUBoOAa OnpeaenseTca pa3mMepHOCTbIO fieTaTelbHOrO annapara.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

MprMeHeHVe NHTErPasibHON MybTUPOTOPHON CXeMbl JIETaTENbHOrO annapata NPUBEAET K CHUKEHUIO CTOW-
MOCTU NepeBO3KM rPy30B, MOBbILEHUIO YPOBHSA 6€30MacHOCTM NMOeTa, CHUXKEHMIO 3aTpaT Ha 06paboTKy rpysa,
K NMOSIB/IEHMIO HOBOTO CETMEHTa PblHKa aBMarnepeBo30K — 6eCMUIIOTHBIX a3POTakcy U JIMYHBIX IeTaTesbHbIX an-
napaToB, He TPebyIoLUX CreLmanbHO NOArOTOBKY ANs NMMAOTMPOBAHUA OT Bafenbla (naccaxupa).

TEKYLWAA CTAQOUA PA3BUTUA

BbinonHeHa HayyHo-UCCNefoBaTENbCKAA U OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. Boinon-
HaeTca HUP (3akntountenbHbli 3Tan), BoinonHaeTca OKP, ocylwecTBnseTca oTpaboTKa TEXHONOMM NPOn3BOS-
CTBa 1 COOpKa OMNbITHOrO 0bpasla — AEMOHCTPaTOpPa TEXHOMOMUN.

CBEJEEHMA O MPABOBOI OXPAHE

Mpasoobnagatenb — OO0 «ABnaMoTtopcy.

NMOTEHUWMANDbHDBIE NOTPEBUTEJIN U/UNN SBAUHTEPECOBAHHDbIE B PABPABOTKE
TpaHCNopTHbIe KOMMNaHWK, YacTHble nuua, MYC, MBI, MUHUCTEPCTBO 06OPOHDI.

PYKOBOAUTEJIb PA3SPABOTKU

Jly3aH Muxann MuxainnoBuu, JOLEHT Kadeapbl TEXHUUYECKOW SKCMIyaTaLumn BO3AYLLHbIX CYAOB U ABUraTenen,
WHXeHeP-KOHCTPYKTOP.

KOHTAKTHbIE AAHHbIE
Jly3aH Muxaun Muxannosuny

E-mail: aviario79@mail.ru
Ten.: (+375 29) 707 40 55
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OEAQEPAJILHOE TOCYAAPCTBEHHOE
bIOJAMETHOE ObPA30BATE/IbHOE
YYPEXOEHWE BbICLLETO ObPA30BAHUA
«CUBUPCKUN rOCYAAPCTBEHHbBIN

WHAYCTPUANIbHbIN YHUBEPCUTET» / /’ ﬁ

PA3PABOTKA MATEPUANOB 1111 ABTOMATU3UPOBAHHOWN CBAPKI
U POBOTU3UPOBAHHOW HANNABKM CJIOEB C 3SAAAHHBIMU
IKCMNYATALNOHHBIMU MOKA3ATENAMU

OMUCAHUE PA3PABOTKHN

CBapouHble Gnochl, TpeAHa3HaueHHble 41 aBTOMATUUYECKON AyroBow HanaaBKy U CBapKy cTanu nog dnto-
com. Oniocbl NCNONb3YITCA B COYETaHUN CO CPeAHeNermpoBaHHbIMA Y HU3KONErMpOBaHHbIMU CBaPOYHbIMMU
NPOBOJIOKaMK, @ Tak»Ke C MOPOLLKOBbIMU MPOBOJIOKaMU ANA HaMMaBKM BbICOKOM3HOCOCTONKUX U TENNOCTONKNX
NOBepPXHOCTEN.

®niocbl AnA CBapKU 1 HaMNaBKU M3roTaB/MBAlOTCA U3 TEXHOMEHHOIO CbipbA MeTasllyprmyeckoro Npon3Boa-
cTBa (Wwnaka Npou3BoACTBa deppoCcunmKomapraHua) u AsnATCA aHanorom ¢nioca mapku AH-348A.

CBapO‘—IHbIe d)HIOCbI MMEIOT BbICOKNE YKPbIBHbIE CBOWCTBA M ONTMMasbHble pad)lel/lpyloume cnocobHoCTN 06-
pa3yoLleroca wnaka, a TakXe XopoLuyto koresueto wiaka (oTCnoeHwe) OT HaNIaBNAEMOro C/1I0s MeTasna.

Wcnonb3oBaHune paspaboTaHHbIX GtoCcOB MO3BOAAET:

* CHU3WTb Yrap NernpyroLmx sfeMeHToB npu Hamnnaske Ha 10-25 %, KpeMHuA Ha 5-9 %, xpoma Ha 2-5 %, Bonb-
¢dpama Ha 1-4 %.

+ NOBbICUTb YPOBEHb TBepAOCTN Ha 4,0-6,8 % 1 yBennunTb M3HOCOCTOMKOCTb HamniaBneHHOro Cj10a MeTanna
Ha 0,8-3,4 %.

TEXHUYECKUE NMPEMMYLLECTBA

CBapO‘-IHbIe (I)J'IIOCbI NPUMEHAIOTCA ON1A HanJlaBKX, CBApPKN Jetanen FTOPHOLWAXTHOIo U MeTaniyprnyeckoro
060py,D,OBaHVIF|, B MaLIJI/IHOCTpOVITeJ'IbHOVI oTpacn. I'lpouecc CBapKM " HarJlaBkK noa npeanoXeHHbIMU ¢J'Il0-
caMu Haubonee 3KOHOMUYEH MO CpaBHEHNIO C KepaMn4yeCcknmm (I)J'II’OC3MVI, TaK Kak pa3pa60TaHHb|e q)ﬂlOCbI




POBOTU3ALUNA N MEXATPOHUKA

NPOV3BOJATCA Ha OCHOBE OTXO[0B MPOU3BOACTBA dpeppocunmnkomapraHua. PaspaboTtaHbl TexHNUECKME YCIOo-
Bua TY 20.59.56.120-001-14796818-2020.

\

|

i

| OMWAAEMbIA PE3YNILTAT NPUMEHEHMA

i MoBbllweHe 3KCNNyaTaLNOHHbIX CBOWCTB (GU3MKO-MexaHNYeCKme CBOVMCTBa MOBEPXHOCTM) BOCCTaHaBNMBae-
| .

| MbIX U34eNnn.

CHmKeHMe cebeCTOMMOCTU NPOBeAEeHNA CBAaPOUHbIX U HaNnaBoYHbIX PaboT Npu peMoHTe AeTaneli FOPHOAO0-
|

6bIBaIOLIJ,EVI n METaﬂﬂprVNECKOVI MPOMbILWNEHHOCTN (KonecHbIx ANCKOB, MPOKAaTHbIX BaJ1IKOB, LLUHEKOB Kombali-
Ha, CBapKu NINCTOBOW CTann n ,qp)

JanbHenwee pa3BuTMe pa3paboTKM BO3MOXHO 3a CYET MOBbILIEHUS 06BbEMOB NMPOMBILLIEHHOTO NPOU3BOS-
cTBa GJlOCa U pacLUMpPeEHUs pbiHKa CObITa.
TEKYLWAA CTAAUA PA3BUTUA

BbinonHeHa Hay4HO-mnccnenoBateibCkaa nin OnblITHO-KOHCTPYKTOPCKaA (TexHonornuyeckas) pa60Ta.

CBEAEHNA O NPABOBOW OXPAHE
Pa3paboTaHHble cOCTaBbl CBapPOUHbIX GOCOB 3alyuLLeHbl naTeHTamu PO: N2 2682515, 2682730, 2683164.

NOTEHUWAJIbHBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

I'Ipennpvmmn, 3aHMMawmneca PeMOHTHO-BOCCTaHOBUTETbHbIMKN pa60TaM|/| netanen I'OpHOAO6bIBaIOLL|,EIh
n METaJ'IJ'IprI/ILIECKOIz NPOMBbILLUNEHHOCTN. MaLIJI/IHOCTpOI/ITeanbIe npeanpurAaTmA.

PYKOBOAUTEJIb PASPABOTKU

MwuxHo Anekcein PomaHoBuy, gupektop HIL «CBapouHble npouecchbl 1 TEXHONOrMW», acnnpaHT NHcTnTyTa
MAaLINHOCTPOEHUA U TPaHCNopTa.

KOHTAKTHbIE AAHHbIE

MwxHo Anekcen PomaHoBMY

E-mail: mikno-mm131@mail.ru
Ten.: (+7 962) 800 61 31
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YYPEXOEHWUE ObPA3OBAHUA

«MUHCKUN TOCYAAPCTBEHHbIN
MEXAHMKO-TEXHONOTUYECKUN
NPOOECCHOHANBHO-TEXHUYECKUW KOINELX>

YYEBHbIA KOMMIEKC <MOHTAMHASA YCTAHOBKA
ANA CBOPKU XONOAMNbHON MALLUHDI»

OMNMUCAHUE PA3PABOTKHN

MpegHa3HayeH ans obyyeHns U COBEPLUEHCTBOBAHUS HABLIKOB BbIMOIHEHWA MOHTAXHbIX Y MYCKOHaNagou-
HbIX PaboT, HeOOXOAMMBIX AN1A COOPKM XONOAUNBbHON MaLMHbI ydYalmmncsa yposHsa CCO, obyyatowmxcs no cre-
uranbHocTh 2-36 20 01 «Hu3koTemMnepaTypHaa TeXHUKa» KBanndukaumm «TeXxHUK-MexaHuK», a TakKe ans Kyp-
CAHTOB B MEPVOA NEPENOArOTOBKM 1 MOBbILIEHNA KBaNMbUKaLUm CreLuancToB XonoauibHoOM oTpaciu. Yueb-
HbI1 KOMIJIEKC MNO3BOJISET O0YUNTb HAaBbIKaM BbIMOIHEHWSA C/IOMHOIO KOMMJieKca paboT, KOTOPbIN MOXKHO YC0B-
HO pa3fenuTb Ha HECKONbKO MOC/IefOBaTe/IbHbIX Omnepauui, Tpebyowmux He TONbKO CneuuvanbHbIX 3HAHWN,
a TaKXKe YMeHUsi paboTbl C COOTBETCTBYIOLLUM UHCTPYMEHTOM, 000PYAOBaHMEM Y MaTepranamu.

MepBbIM 3TaNnoOM ABASETCA MOHTAX XOJIOQUTbHON YCTaHOBKM, KOTOPbIN 3aKJTH0YAETCA B BbIMNOIHEHWM KOMMEK-
ca paboT Mo yCTaHOBKe OCHOBHOTO 1 BCIOMOraTeIbHOro 060pyaoBaHus, TPYO6ONPOBOAHBIX U APYFUX KOMMYHU-
Kauui. Ha 3Tom 3Tane ncnonb3yeTcs B NepByto ovepesib PyYHOW CiecapHbIli MIHCTPYMEHT O6LLEro Nosib30BaHWsA
LIMPOKOI HoMeHKnaTypbl. [pu paboTe ¢ Tpybonposogamm A UX NOATOTOBKU K COEAMHEHUIO U Kpenexy npu-
MEHSETCA CreumnanbHbIli MHCTPYMEHT Ans paboTbl ¢ Tpybamu (Tpyb6opesbl, Tpyborubsl, BanbLoBKY, Tpybopac-
LWMPUTEN, MOHTaXHbIe 3epKana). 1A BbINOSIHEHNA HEPa3beMHbIX MeAHbIX COefIHEHMI TPYOONPOBOLOB MeX-
Zly co60W 1 3n1emMeHTaMU XONOoAWbHOTO KOHTYpa 1CNosib3yeTca naeyHoe obopynoBaHue (naeyHble nocTbl, 6an-
NOHBbI C pabourMU razamu 1 KUAKOCTAMU 417 NAKY, pedyKTopbl, LWAHT W, FOPENKU, HAKOHEYHUKM K HAM, 3aLLu1T-
Hble 3KpaHbl) C MPUMEHEHMEM PA3NYHbIX MAaTEPUANOB ANA Nanku — npunou, Gockl, TepmooTBoAALLME Na-
cTbl. [lanee BbINOHAETCA KOMIMIEKC SNIEKTPOMOHTaXHbIX paboT, B poLecce KOTOPOro HeobxoANMO yMeTb npu-
MEHSATb CneLmanbHbIl MHCTPYMEHT s PaboTbl C SNEKTPUUECKON MPOBOAKON (PeXyYLUNiA U OOXKUMHON NHCTPY-
MEHT, MHCTPYMEHT /151 3a4MCTKIM U pa3fenku NpoBOAOB, A1 MaPKUPOBKM MPOBOAOB U Kabenei, sneKkTpuyeckme
3aKMMbl 1 6aHAaXU, SNEKTPOVN3MEPUTENbHbIN MHCTPYMEHT 1 NPUOOPLI A1 KOHTPOJIA SNEKTPUYECKUX CETEN).

BTOprM 3TanoMm ABNAETCA BbIMOJIHEHNE MYCKOHAaTaA4OYHbIX pa60T, Kyda BXOOAT cefyruwme nocnenoBatesb-
HO nNpoBoAuMbIe npouenypbl: NCNbiTaHXWA annapaToB N pr6OI'IpOBO£|,OB Ha NNIOTHOCTb; KOHTPOJIb repMeTUYHO-
CTN, NOUCK yTeYeK; BaKyyMNPOBaHWNE, OCYLLUKa N KOHTPOJ1b XOJIOAWTIbHOIO KOHTYPA; 3anpaBKa CNCTEMbl TEXHOJ10-
TMYeCKNMUN XXNOKOCTAMWU; KOHTPOJb XONoANTbHON YCTaHOBKWM Ha pa60L||/|x pexnmax.

OCHOBHbIMU rpyMnamu UHCTPYMEHTOB, 060PYAOBaHMSA 11 MaTEPUAoB A1 BbINOMHEHNA 3TOro KOMMJIEKCca pa-
60T ABNATCA:

*+ MIHCTPYMEHTbI A1l TEXHUYECKUX M3MEePEeHNI CNeaytowwmnx napamMeTpoB: AaBeHMs 1 BakyyMa (XxonoaunsbHble
KOJNIEKTOPbI, MAHOMETPbI Y BAaKYYMMETPbI, LWIaHTU, MEPEXOAHUKU, HANMNENW U AP.); TeMNepaTypbl (KOHTAKTHble
1 6eCKOHTAKTHblE TEPMOMETPbI); OTHOCUTENbHOW BAIAXXHOCTM BO3AyXa (MCUXPOMETPbI U TMTPOMETPbI); CKOPOCTYU
OBWKEHNA BO3ayxa (QHEMOMETPbI) U Ap.;

+ 3NIEKTPOM3MEPUTESIbHbIE MHCTPYMEHTbI A1 KOHTPOJIA NIEKTPUYECKMX MNapaMeTPOB CETel Ha MepeMeHHOM

N NOCTOAHHOM TOKe (I/IH,E[I/IKaTOprIe OTBEPTKU, MyNBTUMETPbI ANA N3MepeHNA CONPOTUBNEHNA N HaNpPAXeHNA,
TecTep-Knewn anAa nsmepeHna I'IOTpe6J1ﬂeMOFO TOKa, METOMMETPbI ANA NPOBEPKN VI3OJ'IFILI,VIVI);

* MHCTPYMEHTbI ANnA ANArHOCTUKN YTEeYKN XONOo4WJ1IbHbIX areHTOoB (Teyenckatenu ANnA pasHbIX XoNnoAWJIbHbIX
areHToB U Pa3J/INYHOro TNa — MNMeHHble, SNEeKTPOHHDbIE, YNIbTPAa3BYKOBbIE, TENOBU3UOHHbIE);

Z
—_

—
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POBOTU3ALUNA N MEXATPOHUKA
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« Cneuvann3npoBaHHoe 0b6opyLoBaHNe, MHCTPYMEHTBI M MaTepuasbl ANl CO3AaHNA JaBNEHUA, BAKYYMUPOBa-
HWA, 3aMpaBKM CUCTEMbI TEXHOSTIOTUYECKUMM XKNAKOCTAMU (6annoHbl C a30TOM, PEAYKTOPbI, LWWNAHTK, BaKyyMHble
HacoCbl, 3aMpaBOYHble CTAaHLMK, OIHOPA30BbIE 1 MHOTOPa30Bble 6aNINIOHbI C Pa3NYHbIMU XNagareHTaMm, EMKO-
CTV C Macnamu, aganTtepbl Y NEPEXOAHUKN ANA Pa3NMyYHOro TMna 1 pasmepa pesbb, 3anpaBoyHble Bechl). Pecyp-
Cbl y4ebHOro komnekca «MoHTaXHas yCTaHOBKa A1 COOPKU XONoAMNbHON MallUHbI» NO3BONAOT 6e30MacHo
NPUMEHATb B FTMAPABINYECKON XONIOAUIBHON CUCTEME KaK PaclpOCTPaHEHHbIE COBPEMEHHbIE XONOAWUbHbIE
areHTbl (R134a, R404a/R507, R407C, R600a), Tak 1 nepcrneKkTnBHble R290.

TEXHUYECKUE NPEMMYLLEECTBA

YuebHbli Komnnekc «MoHTaXKHaA ycTaHOBKa AnA COOPKMU XONOAMIbHON MalUUHbI» CO3AaH C yY4eTOM Nocnea-
HVX MHHOBaLWIA XONoAWbHOW oTpacnu. [4na N3rotoBneHna faHHoro y4yebHoro Kommnnekca 1crnosnb3oBaHbl Ma-
LUVHbI, annaparbl, KOHTPOJIbHO-M3MepUTeNbHble NPUGOPbI MMPOBbLIX JIMAEPOB B NPOWN3BOACTBE XONOANIbHOM
TexHUKW. B Pecny6nunke benapycb u ctpaHax CHI gaHHOe obopyfnoBaHme yHUKanbHO.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

BHeppeHne B o6pa3oBaTenbHbIN Npouecc yuebHOro Komnnekca «MoHTaXHasA ycTaHOBKa Ana cbopku xoso-
OVNbHOW MalUWHbI» obecneymBaeT NnonyyeHre NPaKTMYEeCKNX HaBbIKOB Kak yuyalmmmucs yposHsa CCO, obyuato-
LWmUmcA no cneymanbHocTy 2-36 20 01 «HuskoTemnepatypHas TeXHUKa» KBanupukaumm «TeXHUK-MexaHUK», Tak
N CNocobCTBYET MOBbILEHNIO KBannduKaLmy cCneumnannuctoB XON0oAMNbHOW OTPac/v B NEPUOA NPOXOXKAEHMWA
nepenoaroToBKM, NOBbIWEHWA KBaMPUKaL K.

TEKYLWAA CTAAUA PA3BUTUA
Pa3paboTka BHepeHa B npoLecc 0byueHus.

CBEJEHNA O NPABOBOW OXPAHE
OTcyTCTBYIOT.

NOTEHUWAJIbHbBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbDIE B PASPABOTKE

Yyawmeca n cTygeHTbl NPoduIIbHbIX YUpeXaeHuii cpefHero crneumasbHoro 1 Bbicliero obpasoBaHus, cre-
UMaNNCTbl SHEPTeTUYECKNX CYKO NPOMBbILNIEHHbIX NPeANPUATIA, 06CYXXMBaIOLe XONOAUIBbHYIO N KOHANLN-
OHEPHYI0 TEXHMKY, PaOOTHUKM NPeanpUATUA XONOAUIBHON OTPACN.

PYKOBOOUTEJ1b PA3PABOTKU
3eHoBUuK AHApel Hukonaesny, 3aBegyowmin peCypCcHbIM LEHTPOM.

KOHTAKTHbIE IAHHbIE
3eHoBuuK AHppelt Hukonaesny
E-mail: mtk@minskedu.gov.by
Ten.: (+37517) 392 95 68
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YYPEMAEHWUE ObPA3OBAHUA
«CTOIMHCKNIA TOCYAAPCTBEHHBIN
ATPAPHO-DKOHOMUYECKNI KOTEDXK»

=

NMPUIOKEHWUE 4READ

OMUCAHUE PA3PABOTKU

MpunoxeHne 4Read ocHOBaHO Ha TexXHOMOrMW OLICTPOro MOC/EeNOBATENIbHOIO BM3YyaNibHOrO npeabABIie-
Hua (RSVP).

BblcTpoe nocnefoBaTtesibHoe Br3yasibHOe NpeabsABaeHre — CNocob Nokasa TEKCTOBON MHPOPMaLMK Ha fuc-
niee, Npv KOTOPOM BCe C/I0BA NMOKa3bIBaOTCA ObICTPO OAHO 33 APYrUM B GUKCUPOBAHHOM 0611acTy 3KpaHa. Mpu
5TOM 60/bLION 06beM TeKCTa MOXKET ObiTb MOKa3aH Ha AUCTIee OYeHb MaNeHbKOro pasmepa, Hanpumep, Ha
JKpaHe MUHUATIOPHOTO MOGUBbHOTO TesledpoHa UMM AaxKe B SIEKTPOHHbBIX Hapy4HbIX Yacax. Kpome Toro, aaH-
HbI METOZ NO3BOJIAET BOCMPUHMMATD TEKCT OUEHb ObICTPO 3a CHET OTCYTCTBUA HEOBXOAUMOCTM ABUXKEHWS Na3,
UTO HALLJIO CBOE NPUMEHEHME B CKOPOUTEHWM, B YCTPOWCTBAX A/ IIOAEN C HAapYLUeHVAMY 3peHWs, ra3oaBura-
TeNbHON aKTUBHOCTU 1 AaXKe NPW JIeYeHNN UCTEKCUN.

Mpwy YTeHUM O6bBIYHBIM CNOCOHOM BBICTPOMY BOCIPUATUNIO TEKCTA MPENATCTBYIOT Criefyiolime dakTopbl:

+ BOCMPVHUMAIOTCA B OCHOBHOM TOJIbKO KOPOTKME fipKne 06pasbi;

+ NOTePs BPEMEHU NpY CKaYKoOObpa3HOM ABUXKEHUU FNa3, HeoOXoAMMOM AJ1A nepexoda K crefytoLei cTpo-
Ke, ab3auy nT. g,

+ APTUKYNALMSA TEKCTa, TO €CTb €0 MbIC/IEHHOE NMPOroBapMBaHUE;

+ OTepPs BPEMEHM 3a CYET NEPEBOPAUMBAHMSA CTPAHUL.

4Read no3BonseT ycTpaHMTb Cpasy BCe NepeyumncsieHHble paHee NyHKTbl Ciegyiowmm obpasom:

+ 3a CYeT 0TOOpaXKeHUA CNOB B OrpaHNyYeHHON 061acTn HeT HEOBXOAMMOCTM 3afeiCcTBOBaTb NepudepunitHoe
3peHue;

* YCTPaHAETCA NOTepPA BpeMEHU NP nepemeLleHnn ras;
* CJIOBO pacrno3HaeTcA Kak eanHbIN BVI3yaJ'IbeII7I o6pa3, a He KaK oTaesibHble 6yKBbI npun O0ObIYHOM YTEHUMN.

NOATEEPHAEREAM
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POBOTU3ALUNA N MEXATPOHUKA

TEXHUWYECKUE NMPEMMYLLUECTBA
AHanorn He HangeH.bl.

OXXUAAEMbIA PE3YNLTAT NPUMEHEHUA
YBenuueHue ckopocTu YTeHna go 500-600 c/IoB B MUHYTY.

TEKYLWAA CTAQUA PA3BUTUA
BbinyLleH onbiTHLIN obpased.

CBEJEHNA O MPABOBOW OXPAHE
Mporpamma pacnpocTpaHaeTca cBO6OAHO.

NMOTEHUWMANDbHDBIE NOTPEBUTEJIN U/UNN SBAUHTEPECOBAHHDbIE B PA3BPABOTKE
JTiobo nonb3oBaTtenb.

PYKOBOAUTEJIb PASPABOTKU
AHppenkosey AHgpen ViBaHOBMY, Npenogasaterb.

KOHTAKTHbIE JAHHbIE

Nwwrmos AnekcaHap BAayecnasosuny
E-mail: Clans.prograse@gmail.com
Ten.: (+375 29) 527 22 34
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YYPEMAEHWUE ObPA3OBAHUA
«MOTWIEBCKUN FTOCYAAPCTBEHHDIN
NONUTEXHUYECKUIA KOJINEDX>

7

MOJEPHU3UPOBAHHDBIN INEKTPOA ANA KOHTAKTHON CBAPKI

OMUCAHUE PA3PABOTKU

KoHTaKTHasA cBapKa MCMonb3yeTca NperMyLLeCTBEHHO B NMPOMbILLIEH-
HOM MaCCOBOM W11 CEPUIAHOM MPOUN3BOACTBE OAHOTUMHBIX 13genuin. O6-
NacTb NPUMEHEHUA KOHTaKTHOWM CBapKM Ype3BblYaliHO LIMPOKa: OT Kpyr-
HOrabapuTHbIX CTPOUTENbHbBIX KOHCTPYKLMIA, KOCMMYECKMUX anmnapaTos
[0 MUHMATIOPHBIX MOJTYNPOBOAHMKOBBIX YCTPOWCTB U MAEHOYHbIX MU-
Kpocxem. KOHTaKTHOM CBapKOWM MOXHO YCMELIHO COefMHATh MpakTuye-
CKW BCE U3BECTHblE KOHCTPYKLMOHHbIE MaTepuasbl: HA3KOYrnepoaucTble
N NernpoBaHHbIe CTau, XaponpoYyHble 1 KOPPO3MOHHOCTOMKME CMaBbl,
CNNaBbl HA OCHOBE aNIOMUHWA, MarHuA 1 TUTaHa. MNpeacTaBneHHbIN 3nekK-
TpoZ AN KOHTAaKTHOW TOUeUHOW 1 penbedHOI CBapKu UCMonb3yeTca Ans
CBAPKM B TPYAHOLOCTYMHbIX MECTAX, KOPNYCOB Pa3NINUHbIX KOHCTPYKLMIA.
HapexHoe oxnaxgeHue 31eKTPOoAO0B MNPY KOHTAKTHOW TOUEUHOW CBapKe
obecneuymBaeT He TONbKO MOBbILLIEHME CPOKa UX CNYXK6bl C COOTBETCTBY-
IOLMM COKpaLLEHMEM 3aTpaT Ha 3aMeHy, HO 1 YnyuJllaeT KayecTBO CBap-
KW, B YaCTHOCTW CYLLLECTBEHHO BNMAET Ha XapaKkTep 06pa3oBaHMA BMATWH
OT 3NEKTPOAOB Ha NMLEBLIX MOBEPXHOCTAX U3aenunii. B npeactaBneHHom
MOAENN SNEKTPOAA MOLEPHU3NPOBAHA CUCTEMA OX/aXKAEHUS, UTO MO3BOMSET 06ecneunTb He TONIbKO MOBbILLEe-
HMe CpOKa ero Ciy»0bl C COOTBETCTBYIOLLMM COKpaLLEeHMEeM 3aTpaT Ha 3aMeHyY, HO 1 yNydllaeT KauecTBO CBap-
KW, B YaCTHOCTM CYLLECTBEHHO BAIMAET Ha XapakTep 06pa3oBaHnA BMATUH OT SNIEKTPOLOB Ha INLEBbIX NMOBEPX-
HOCTAX N3aenunn.

TEXHUYECKUE NMPEMMYLUECTBA

B paHHoOI paboTe npeanaraeTca MOAEPHM3NPOBaAHHAA CMCTEMA OXNaXKaeHUs 3nekTpoaa. OCHOBHbIE OTANYNSA
CUCTEMbI OXNTAXKAEHUSA SMEKTPOAA 3aKITI0UAIOTCA B CleayloLwem.

Tennosasa M301ALMA NOTOKA, NPOTEKAIOWEro BHYTPU NMoAatowein Tpy6KM, OT HarpeTon Boabl, ABUXKYLLENCA
CHApPYW, MOXeET ObITb 06ecneyeHa 3aMeHoN MeTanInyeckon TPyGbl Ha NonnMepHyto. Mpu 3ToM AoCTMraeTcs
1 XOPOLLan KOPPO3NOHHAs CTONKOCTb.

BHYTpVI nopatoLyen pr6KI/I pa3melleH JIEHTOYHbIN 3aBMXpPUTESIb — TOHKaA MeTa/yim4yeckaa nonoca, 3akpy-
YeHHasA BOKpyr COBCTBEHHOW OCW. anIMEHEHVIe JIEHTOYHOIO 3aBXPUTENA NO3BOJINT 3aKPYTUTb MOTOK.

Takum o6pa30M, 3aKpy4yrBaHME NOTOKa oxnakgatoLen XnaKkoctu BHYTPW OXNaXKAaeMOro 3i1eKTpoaa yBenu-
YMBaeET, NPpU NPOYNX PaBHbIX YCJIOBUAX, 3Ha4Ye€HNE Kputepuna Hycceana, a 3HAYnT, N UHTEHCNBHOCTb Tennoobme-
Ha Mmexay 3TVIM MOTOKOM U1 oxnakgaemom NMOBEPXHOCTbIO. I'IpV| 3TOM MaKCMaJibHaA CKOPOCTb YacCTul, a 3Ha4nT,
1 Hanbonee 3¢¢EKTI/IBHbIVI TENI00OMEH UMEIOT MECTO KaK a3 Ha oxnakgaemowm NOBEPXHOCTU.

Kpome nosblieHna TypbyneHTHOCTV NOTOKa B NpeasiaraemMol cucteme oxnakaeHUa NponcxoanT 3HaunTesb-
HO 6obluee MexaH1YeCcKoe B3aVIMOAENCTBME YaCTUL, ABMXKYLLENCA XUAKOCTA C OX/1axAaeMol NoOBEPXHOCTbIO.
B TpagMuUMoHHON crcTeMe OXaXXAeHNA YacTULLbl BOAbI ABMKYTCA BAO/b CTEHOK LIWIMHAPUYECKOro KaHana nps-
MOJNHEHO 1 6e3 ycKopeHUA. B 3aKpyyeHHON CTpye YyacTuubl BOAbI ABUXKYTCA NO BUHTOBOWN IMHWNW, KOTOPas
nMeeT NOCTOAHHbIN PAANYC KPMBU3HbI.
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POBOTU3ALUNA N MEXATPOHUKA

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

YCoBepLLEHCTBOBAHHbIN 31EKTPOS /1A KOHTAKTHOWM CBAPKW MO3BOJIAET MOBLICUTb NMPOU3BOAUTESIbHOCTb TPY-
[a B 4 pa3a Nno CPaBHEHWIO C MEXaHM3MPOBAHHOW CBApPKOW B CPefe YrNeKnc/Ioro rasa, a COOTBETCTBEHHO CHU-
31Tb PACX0f CBAPOUHbIX MATePUaNioB (CBapOYHONM MPOBOJIOKM, 3aLMTHOMO rasa), no3eosser obecneunts He
TOJMIbKO MOBbILLIEHNE CPOKA €ro CyKObl C COOTBETCTBYIOLMM COKPALUEHUEM 3aTPAT Ha 3aMeHy, HO 1 yyuluaet
KauyecTBO CBAaPKMU, B YaCTHOCTY CYLLECTBEHHO BAMSAET Ha XapaKTep 06pa3oBaHsA BMATVH OT 3/1EKTPOLOB Ha -
LIeBbIX MOBEPXHOCTAX U3AENNIA.

TEKYLWAA CTAAUA PA3BUTUA

BbII'IyLLleHa Hay4yHO-nccnegoBatenbCKaa UMM ONbITHO-KOHCTPYKTOPCKaA TeEXHOJTIOrnyeckan pa60Ta.

NOTEHUWANbHDBIE NMOTPEBUTEJIN N/WJA 3BAUHTEPECOBAHHDIE B PASPABOTKE
MalmHocTpouTesbHble opraHnsauunn.

PYKOBOOUTEJ1b PA3PABOTKU

Koueynosa Hatanbsa AnekcaHApoOBHa, NpenofaBaTtenb;
PowwnHa Aneca AnekceeBHa, npenofgaBaTesb;
3awToBa Buktopusa BacunbesHa, npenogasatenb.

KOHTAKTHbIE AAHHbIE
PouwwuHa Aneca AnekceeBHa
E-mail: mgpkn@yandex.ru
Ten.: (+375222) 7213 08
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NOPTATUBHbIA USMEPUTEND MENKUX YACTUL, U MAPAMETPOB BO3AYXA

OMUCAHUE PA3SPABOTKU
MoxeT nprmeHsATbCA B 6bITOBOM cdepe 1 Npu aTTecTaumnm paboyero mecTa.

MopTaTUBHbIN U3MePUTESTb MENKMX YacTuL, U MapamMeTpOB BO34yXa — YCTPOWCTBO, KOTOPOE NpegHasHayeHo
419 U3MepPeHs 1 0TOBpaXKeHVs Ha AUCTIIEE U B MPUNOXKEHIN Ha SKpaHe CMapThOHa B peXxnme peasibHOro Bpe-
MEHV KOIMYeCTBa BPeAHbIX YacTUL, B BO3AYXE, @ TaKXKe YCTPOMCTBO CTPOUT rpaduik Ha sKpaHe cMapThoHa ans
BU3yanu3aumm npowecca.

Muwyuiee ycTponcTeo NopTaTMBHOIO U3MepUTeNna nime-
pAeT CcKopocTb NpucyTcTBuA vactuy PM10 n PM2.5. Tep-
MUH «PM10» OTHOCUTCA K 4YacTUuaM [OMAaMETPOM MeHee
10,0 Mkm. PM2.5 0o3HauaeT TBepable YacTulbl AMaMETPOM
MeHee 2,5 MKM.

[JaTunk n3mepunTtena ocHoBaH Ha nasepe SDSO011 PM2.5/
PM10 ana To4HOro 1 HageXHoro NCMbITaHWA KayecTBa BO3-
Adyxa. DTOT nasep u3mepseT ypOBeHb 4YacTuL, B BO3gyxe
mexay 0,3 1 10,0 MKm.

JaTuuk yvactuy 3anporpamMmMupoBaH (3aBopackon) AnA
obecneyeHnsa Ha wuHe 12C Kaxpable 10 C 3HaUEHWUI, COOTBETCTBYIOLNX
PM10 n PM2.5. YKka3aHHbIl gatumk ynpasnaetca Arduino NANO, Kaxapli
KOHTpOJep 3anporpaMmmMmnpoBaH C MOMOLLbIO MPOrpaMMHOro obecneuve-
HuA Arduino IDE.

Kpome Toro, B COCTaB n3MepuTensa BXOAAT AAaTUNKU YPOBHA YrNeKncno-
ro raza CO2 MQ135 u BnaxkHoCTK Bo3gyxa (Napametp Hum Ha MOHUTO-
pe). NMpu HeoBXOAMMOCTU UNCIO NMOAKIIIYAEMbIX JAaTUMKOB MOXHO yBe-
NINYNTb, TEM CaMbIM PacLIVPUB KOMMYECTBO UCCIedyeMblX MapameTpoB
OKpy»Katollen cpefbl. B jaHHOM nNpoeKkTe K n3mepuTenio yepes pasbem
3,5 MM nogKknoyeH gatyumk BnaxHoctn DHT11, nokasaHmnA KOToporo oTo-
6parkaloTcs Ha AUCree B NPOLEHTHOM 3HaUEHUN.

Oncnnen ST7735 no3BondAeT ciefuTb 3a 3BONIOUMEN U3MEPEHUI, KO-
Topble Npoun3BoaaTca Kaxable 10 c. B ycTtponcTtse ncnonbsyetca Wi-Fi-
MOAY b, NO3BONAWMUA NOAKNUYNTLCA K U3MEPUTENIO ANCTAaHUNOHHO Ye-
pe3 npunoxeHne Remote XY 1 otcnexunsatb YncnoBble U rpaduyeckme
JaHHble B peXKume peanbHOro BpemeHu. Kaxkgoe HoBoe nsmepeHve go-
6aBnseTcA B MpaByo YyacTb Tabnuubl Nocne caBura CTapbiX U3MepeHUin
BNeBO.

OCHOBHble XapaKTepPUCTUKN:

+ HaNpsXkeHue NuTaHuA: 5-12 B NOCTOAHHOrO TOKa;

« noTpebnsieMas MOWHOCTb: 3,5 BT;

« rabapuTHble pa3mepbl (ANVHa/WKnpUHa/BbIcoTa): 110X75X60 MM;
«Bec: 0,2 Kr.

TEXHUYECKUE NPEMMYLLECTBA
OcobeHHoCTK:

* BO3BMOXHOCTb noaKilovyeHNA AONONTHUTENbHbIX AaTYNKOB B LeNiAX paclinpeHna nsmepaemblX NapameTpoB
BO34yXa;

« NepenporpamMmpyemMocTb YCTPOCTBa;
+ AVCTAHLMOHHBIi MOHUTOPWHT;
+ TOYHOCTb M3MepPeHUI1, 00YCNOBIEHHAs BbIOPAHHBIMU AaTUMKaMU.
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POBOTU3ALUNA N MEXATPOHUKA

MNpeumywecTsa:
* KOMMAKTHOCTb 1 NOPTaTUBHOCTb;

+ OTCYTCTBME MOJIHbIX aHANIOroB (OTeYeCTBEHHbIE aHaNor MOAXOAAT UCKITIUMTENBHO AJA TabopaToOpPHOro nc-
Nnonb30BaHUs, FPOMO3JKu1e, foporre, obnagatoT bonee cneuranu3npoBaHHbIM GYHKLNMOHANOM);

+ 6e30MacHOCTb NCMOMb30BaHNA.

OXWAAEMbI PE3YJIbTAT MPUMEHEHUA

Lenu n 3agaun peanusauunu:

+ MOHUTOPUHT MOKa3aTtenen BO34yxa;

+ BO3MOXKHOCTb NoAJiep»aHNA COCTOAHNA BO3yxa Ha TpebyemMoM YpoBHe;
+ OXpaHa 340poBbS;

+ CEpUNHOE N3roTOBMIEHNE N NPOJarka.

TEKYLWLAA CTAAQUA PA3BUTUA

BbinonHeHa Hay4yHO-UCCNIefoBaTeNbCKas UK OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. Boiny-
LLIEH OMbITHBIN 06paseL.

NOTEHUWAJIbHbBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

PapoBoi nokynatenb (B 66IToBOI cdhepe), Nodble opraHn3aumm Npy HEOOGXOANMOCTV MOHUTOPWHIA OKpPY»Ka-
loLLen cpeabl U/vnu aTtTecTauuy paboyero mecTa.

PYKOBOAUTEJ1b PASPABOTKU

LLlambanoBa AnekcaHapa JleoHngoBHa, NpenogasaTtesb creynanbHbiX gucumninH |l KeannpukaumoHHON Ka-
TEropun.

KOHTAKTHDbIE JAHHDIE
PowmHa Anecs AnekceeBHa

E-mail: alexhorna@mail.ru
Ten.: (+375 29) 24092 75




YYPEXAEHWE ObPA30OBAHUA
«MWUHCKUN TOCYAAPCTBEHHDIN

ABTOMEXAHWYECKUIN KONEQXK
UMEHW AKAQEMUKA M. C. BbICOLIKOT0» A/J

POBOT TEJIEMPUCYTCTBUA AVATAR 2022

OMUCAHUE PA3PABOTKHN

MpoeKT gnsa AOCTUXKEHUA KOMIMJIEKCa KOPPEKLNOHHbIX Lienen B coumanb-
HOW aganTaLMn Nogen C orpaHNYeHHbIMN BO3MOXKHOCTAMU.

TEXHUYECKUE NPEMMYLLECTBA
LieHa, umnopTo3amelleHne, UCNosnb30BaHMe CMCTEMbI 3aXBaTa MUMUKN.

OXUAAEMbIA PE3YJIbTAT NPUMEHEHMA

YnyulueHne coCTOAHUA 1 coumanbHasa afantauua lofen ¢ orpaHuyeH-
HbIMW BO3MOXHOCTAMMU.

TEKYLLUAA CTAONA PA3BUTUA

BbinofHeHa HayyHO-UCCNefoBaTENbCKAs WAN  OMbITHO-KOHCTPYKTOP-
cKan (TexHonornyeckas) pabota. BoinyileH onbITHbIN 06pa3eL.

CBEZIEHUA O MPABOBOW OXPAHE
PaspabaTbiBaeTcA NaTeHT.

NOTEHUWAJIbHbIE NOTPEBUTENU U/WITU 3AUHTEPECOBAHHDIE B PA3PABOTKE
YUacTHVKYM BbICTAaBOK U MeQULIMHCKME YUpeXaeHn.

PYKOBOAUTEJIb PASPABOTKU
KynakoBa EneHa NetposHa, neparor [0.

KOHTAKTHbIE AAHHbIE
KynakoBa EneHa MeTpoBHa
E-mail: sergkulakov70@gmail.com
Ten.: (+37529) 812 57 36
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POBOTU3ALUNA N MEXATPOHUKA

ANMNAPATHO-NPOTPAMMHbIN KOMNEKC «MPO®-VR»

OMUCAHUE PA3PABOTKHA

MpoekT ana npodopueHTaLmm B HarnpaseHUsax «<Po6oToTeXHU-
Ka» n «KABTOMEXaHMKa» ¢ nucnosnb3oBaHmnem VR.

TEXHUYECKUE MPEMMYLLECTBA

LleHa, wmmnopTo3amelleHne, WCNONb30OBaHWE BUPTYaNbHOMN

6D-cpegbl.

OMWAAEMbIA PE3YILTAT NPUMEHEHUA
VHHOBaLMOHHaA paboTa C MONOAEXbIO.

TEKYLWAA CTAANA PA3BUTUA

BbinonHeHa HayyHo-UccnefoBaTenbCKash WM OMbITHO-KOHCT-
pyKTOpCKasa (TexHomnornyeckas) pabota M BbiMyLEH OMbITHBIN
obpaseL,.

CBEJEHUA O NPABOBOI OXPAHE

Pa3pabatbiBaeTca NaTeHT.

NMOTEHUUAJIbHBIE NOTPEBUTEJIN U/WUIN SBANHTEPECOBAHHDBIE B PA3BPABOTKE
Y4YacTHUKYM BbICTaBOK U yUpexaeHns o6pa3oBaHus.

PYKOBOAUTEJ1b PA3PABOTKU
Kynakosa EneHa lMNetposHa, negaror 0.

KOHTAKTHbIE AIAHHbIE
KynakoBa EneHa MeTpoBHa

E-mail: sergkulakov70@gmail.com
Ten.: (+37529) 81257 36
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PECMTYBJINKAHCKOE YHUTAPHOE

NPEANPUATUE «HAYYHO-MPAKTUYECKUN LIEHTP

HALUUOHANBHON AKABEMUU HAYK BENAPYCH

N0 MEXAHW3ALIUW CENbCKOTO X03ANCTBA» -
Z

NINHNA TEXHONIOTMYECKAA COPTUPOBKU U OACOBKUW ABJIOK J1CN-4

OMUCAHUE PASPABOTKIU

JInHMA TexHonornyeckaa copTMpoBkmM 1 GpacoBku s650k JICMN-4 npeaHasHayeHa A COPTMPOBKY U dacos-
K1 A6nok coepuryeckon popmbl. JINHWA ABAAETCA CTaLMOHAPHOM MaLWMHON. B cocTaB NMHUM TEXHONOMMYECKo
copTupoBkM u dpacoBky 2650k JICM-4 BXOAAT criefytoLne OCHOBHbIE COOPOUHbIE eAUHNLIbI: KOHBEep npruem-
HbI, MOZYNb Pa3rPy30UHbIf, PONJIMHT, ONOPa, TOTOK, BaHHA, FOPKa, CyLIKa, BOQOBOA, MMHUA COPTUPOBKH, YeTbl-
pe KoHBelepa, LWeCTb KapeToK, YeTbIpe CTONA, ONTUYECKNIA COPTUPOBLLMK, 3NeKTpoobopyaosaHme. Mpounssoau-
Te/IbHOCTb 3a YaC OCHOBHOIO BpeMeHn — He 6onee 2,5 T.

TEXHUYECKUE NPEUMYLLECTBA
CooTBeTcTBYeT JlyullMm obpasLam Mo OCHOBHbIM TEXHUUECKMM NMOoKa3aTeNnam.

OXUAAEMbIV PE3YJIbTAT NPUMEHEHUA

MmnopTo3samelatownii 3G EKT Ha OJHY TEXHONOTMYECKYIO IMHMIO COPTUPOBKM 1 hacoBKM ABNOK coCTaBns-
eT 120 TbIC. eBpO.

TEKYLLAA CTARUA PA3BUTUA

BbinonHeHa HayuyHo-UccnefoBaTeNnbCcKana UMM OMbITHO-KOHCTPYKTOPCKanA (TexHonornyeckasn) pabota. Boiny-
LLieH OnbITHbIN 06pased.

NOTEHUWAJIbHbIE NOTPEBUTENN /WA 3BAUHTEPECOBAHHDIE B PA3PABOTKE

Cenbckoxo3AiCTBEHHble NpeanpuAaTna Bcex dopm cobcteeHHoCTN Pecnybnnkn benapycb 1 ctpad CHI.

PYKOBOAUTEJIb PASPABOTKU

lOpuH AHTOH Hukonaeswu, 3aBefyolWuin nabopatopren MexaHu3auumy BO3AeNbIBaHUA MNOLOArOAHBIX
1 OBOLLHbIX KY/bTYP, KaHAMAAT TEXHNUYECKMX HayK, [OLIEHT.

KOHTAKTHbIE JAHHbIE
lOpwnH AHTOH Hukonaesmy

E-mail: anton-jurin@rambler.ru
Ten.: (+375 44) 546 24 43
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POBOTU3ALUNA N MEXATPOHUKA

HABECHAA CUCTEMA ANA YNPABJEHUA NPOMALLIHbIM KYNbTUBATOPOM
B ABTOMATUYECKOM PEXKMME

OMUCAHUE PASPABOTKI

ABTOMaTMyecKas ynpaenaemas HaBecHaa cuctema (AYHC) gna oTcnexnBaHUA 3alUTHOW 30HbI KYJIbTYPHbIX
pacTeHuii Npu MmexxaypagHoi 06paboTke NPONaLLHbIX KybTyp.

CricTema TEXHMYECKOTO 3peHus, CNoCcobHaA Ha OCHOBE MCMOb30BaHUA TEXHONOMMY NCKYCCTBEHHbIX HENPOH-
HbIX ceTel rny6boKoro 0byueHnsa YeTKO OnpeaenaTb MUCTbA CaxapHOWN CBEKJIb, @ CreLunanbHO pa3paboTaHHbI
anropuTM BbIAIBIEHNA LIEHTPA MEXAYPAAbA HaNpaeiaTb NMOABMXKHYIO YacTb KynbTMBaTOpa B Tpebyemyio CTOpo-
HY AN HABEIMPOBaHNA HETOYHOCTY X0fa TPaKTopa.

B pe3ynbraTte 06yLIEHHaFI NHC cnocobHa ycnewHo cermeHTnpoBaTb PAAKN caxapH0|7| CBEKJIbl Ha pa3J/InyHbIX
LBETHbIX VI306pa)KeHI/IFIX.

Pa3spaboTaHHOEe NporpaMmmHoe obecrneyeHne CUCTEMbl aBTOMATUUYECKOro yrpaBieH/sA NPonallHbIM KySbTBa-
TOpoM paboTaeT Ha ocHoBe anropuTMa Xada, No3BonsAeT Ha GBUHAPHOM U306paXXeHNU onpesensaTb BEPOATHOE
pacnonoxeHve MHWUIA pAgKa.

AYHC cocTouT M3 MexaHU4YeCcKoW YacTv 1 annapaTHoO-NporpamMmmMHoro obecneveHunsi. MexaHuyeckas yacTb
npeacTaBnsaeT cobon paMHy0 KOHCTPYKLMIO C BEPXHEN 1 HUXKHEN HanpaBAsioLw MU, MO KOTOPbIM NepemeLlaeT-
CA NOABWPKHAsA pamMKa C HaBeLMBaEMbIM Ha Hee KynbTBaTopoM. NepemeleHne NOABMKHOM pamMKi BNPaBO Uu
BJIEBO OCYLLECTBNAETCA TMAPOLMIMHAPOM NOCPEACTBOM 3M1EKTPOMArHATHOTO pacnpenennTens.

OcHoBHble xapakTepuctukm AYHC

HanmeHoBaHue nokasarens 3HaueHune noKasarens

Tun cnctemol HaBecHas
Macca yctponcrsa, Kr 220
[py3onogbeMHOCTb, T no1,5
Pabouee Hanps»keHne BOPTOBON INEKTPOCETU TPaKTopa, B 12
CmellaLmii Anana3oH NOABVKHON PaMKK1, MM + 250
FabapuTble pazmepbl, MM:

WMPUHA 1635

BbiCOTa 865
[lonyctumoe KonnyecTBo owmn6okK, % 3
CkopocTb aBvkeHna MTA, kKm/y 5-10
Arpernpyemblii Knacc TpakTopa, KH 1,4

TEXHUYECKUE MPEMMYLLECTBA
He ycTynaet no TexHnyeckum npenmyLLecTBam nyyLinm 3apybexHbiM aHanoram.
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OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

Mcnonb3oBaHMA CUCTEM TEXHWYECKOTO 3PEHMUA 1 aBTOMATUUYECKOro YNpaBfieHUA KynbTBaTOpOM NO3BONAMT
MOBbICUTb KayecTBa MexaypsaaHbIX 06paboTOK NPOonaLUHbIX KybTyp Y YMEHbLINTb NeCTULUAHYIO Harpy3Ky Ha
OKpYy>aloLLylo cpefy.

TEKYLWAA CTAANA PA3BUTUA

BbinonHeHa Hay4YHO-uccnenoBatesbCKas pa60Ta. Pa3pa60TaH MaKeTHbIN o6pa3eu.

CBEJEHUA O MPABOBOW OXPAHE
MaTeHT Ha nonesHyto mogenb N2 12775 o1 28.01.2021.

MNOTEHUWAJIbHbIE NOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
Pecny6nuka benapycb n ctpaHbl CHI.

PYKOBOAUTEJIb PASPABOTKU

lfonabibaH BukTop Brnagmmuposuy, 3aBegytolmnin nabopatopuein MexaH13aUmm Npov3BoACTBa OBOLLEN 1 KOp-
HeKnybHennoaoB, KAHANAAT TEXHNYECKNX HayK.

KOHTAKTHbIE JAHHbIE
lfonablbaH BukTop Bnagymmposuny
E-mail: labpotato@mail.ru

Ten.: (+375 29) 620 41 85
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POBOTU3ALUNA N MEXATPOHUKA

000 «<UHTENIEKTYAJIbHBIE NPOLIECCOPDI»

e

TEXHONIOTUA KOOMEPATUBHOIO YNPABNEHNA W HABUTALIUU
HASEMHbIX 1 BO3AYLWIHbIX MOBUNbHLIX POBOTOB ANA NPUMEHEHUA
B CEJIbCKOM X03ANCTBE

OMUCAHUE PA3PABOTKI

B pamKax npoeKkTa niaHMpyeTca 3aBeplUnTb pa3paboTKy U NPOAEMOHCTPMPOBATL B XOA0BbLIX UCMbITAHMAX
OCHOBbI TEXHOJNIOTMM KOOMePaTVBHOIO (COBMECTHOTO) YrNpaB/ieHNA U HaBUraLMn BO3AYLUHbIX M Ha3eMHbIX MO-
6UNbHbIX PO6OTOB. TexHoNnorMA NpeanonaraeT NpMMeHeHne PpoboTOB BHe AOPOr obLLero nosnb3oBaHus (nons,
3aKpbiTble TeppuTopun depm 1 T. n.). B KauecTBe HazeMHOro MobubHOro po6oTa MOryT HbITb NCMONb30BaHbI
CepuiiHble TPAHCNOPTHblE CPeAcTBa (aBTOMOOUNY, TPAKTOPa, MOrpPy3UnKK), @ TakKe Creunann3npoBaHHbIe ar-
po6oTbl. B KauecTBe BO3AYLIHOIO areHTa — CepPUIAHbIN KBagpoKonTep ¢ OTKpbITbiM APl ans BHeapeHus onuumi,
CBA3AHHbIX C KOOMEPaTVBHbIM YNPaBIEHNEM U HaBU- | ——— e
rayuemn. : .

B npoekTte BblbpaHa MpocTeilan CenbCKoXo3sl-
CTBEHHaA onepauua — nepeBo3Ka rpy3os, a B Ka-
yecTBe MexaHunyeckow nnatpopmbl — arpomobunb
Ha 0a3e lWwaccn cepuinHOro MUHWU-TpakTopa «bena-
pyc». bonee cnoxHble onepaumm (06paboTka NouUBbI,
pasBefka U MOHUTOPUHTF NOYB U T. [1.), B TOM ymce 1
afanTauusa K KOHKPETHbIM MeXaHuyeckum nnatdop-
MaMm, ABNATCA OQHUM U3 HanpaBeHW AanbHenLe-
ro pasBuTMA NPoeKTa.

Mysemuwonmeg

Htse sl : YTy ROAR
Hodusesnd podon - ; e (mpedypuive ocolioy olpalomiy
3 Hexa ¢ cewropom
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TEXHUYECKUE NMPEMMYLLEECTBA
TexHnueckme nokasartenv TeEXHONOTNN:

+ T1. 3-1 ypoBeHb aBTOHOMHOCTM YrpaBneHus;
+ T2. TO4HOCTb MNO3NLMOHUPOBAHWUA Y BEAEHWA MO MapLLIPYTY;

«T3. ypOBeHb yHVI(I)VIKaLl,VII/I: No MexaHnyecKkom nnaTd)opme, MO NCNOJ1Ib30BAaHUIO HABECHOIO TEXHOJTOTNMYECKO-
ro o6opy,q03aH|/n=| 1 no yenesomy nNnprmeHeHuIo.

JKOHOMMYECKME NoKa3aTeNn TEXHONOINN:

+ 31. TpynoemKocTb pa3paboTku, MogndrKaLMmn cMCTEMbI YNPaBneHNA ANA peLleHna HOBbIX, AOMOSTHUTENb-
HbIX OMUMIA MPUMEHEHNS;

+ 32. CTOMMOCTb CUCTEMbI HaBMraLuuu U yrnpasfieHWA B KOHEUYHOM M3[enuu CO CTaHZapTHOW yHKuwmen
(cTOUMOCTb TUPAXKNPOBAHWA CUCTEMDI);

+ 33. CtoumocTb O6CJ1y)KI/IBaHI/IFI N conpoBoXaeHmA CNCTeMbl.

o OCHOBHbIM TEXHMKO-3KOHOMMUYECKUM NoKasaTtenam T1, T2, 32, 33 npeanaraemas TexHonorns dyaer Haxo-
ANTbCA B CpaBHUMON 6nmn3ocTn ¢ aHanoramu (TRIMBLE, TOPCON, CognitiveTechnologies). KntoueBbimu npeu-
MyLLecTBaMU ABNAIOTCA NokasaTenu T3, 31, KoTopble onpefenaAloT NOTEHUWANbHOIO KNNeHTa — MaLINHOCTPO-
UTeNbHbIE KOMMaHNN CENbCKOXO3ANCTBEHHOTO 1 KOMMYHaNbHOro Npoduns, Ana KOTopbIx 6yayT npeanaraTbcs
WNHXVHUPWHIOBbIE YCNyry No poboTr3aumm nx mexaHmnyeckmx nnatdopm. CToumocTb yciyrn no pobotusauum
TPaHCMOPTHOro CPeAcTBa C HeCcTaHAAPTHOW GYHKLMEN NN WACCU MOXET AOCTUraTb HECKONbKUX MUMIIMOHOB
gonnapos CLUA. Mbl cMoxeM npeanaratb ycnyry No BHEAPEHWIO COOCTBEHHOI TEXHONMOTMI, HE YCTynatoLen no
CBOUM XapaKTepucTMKaM BegyLyM MUPOBbIM aHasloram, BHepeHVE KOTOPOW AJiA KOHEYHOTO 3aka3urka o6oii-
fetca Ha 15-20 % pewesne. B HacToAWMIN MOMEHT MalLMHOCTpoUTeNbHble Npeanpuatna benapycn (MT3, MA3,
OAO «benA3», OAO «fomcenbmaluy, OAO «AMKOAOP») BbIXOAAT Ha NeperoBopbl 1 ULWYT NOTEHLMabHbIX UCMOS-
HUTenen No poboTM3aLMN CBOMX NEPCNEKTUBHBIX SKCNEPMMEHTabHbIX 06pa3uoB. Kaxkaasa 13 KoMnaHuin nme-
€T CO6CTBEHHbIE MPEACTaBEHMA U TEXHNYECKME TPe6OBaHMSA Kak 06 ypoBHe poboTr3aLmm, Tak 1 KOHEYHOM Ha-
3HauYeHU CBOEN TPaHCNOPTHOM NNaTdOopPMbI.

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

Hannune nanaraemon TeXHONOMMM NO3BOMMT HayaTb M YCNELIHO Pa3BMBaTh NOJOOHbIN MHHOBALMOHHbIN 6U3-
Hec, BbIXOAUTb Ha pblHKK Poccnn, KasaxcTtaHa, Asepbangkarda, UHanm n Knutas, Tak Kak MUMEHHO Ha 3TUX PblH-
Kax Mbl 6yieM KOHKYpeHTOCNOoCOo6HbI B NepBYyto ouepesib, B STUX CTPaHax MMEKTCA OpraH13aunm-napTHepbl Ans
JanbHenwero pa3BUTUA GU3HEC-OTHOLLIEHWI. B oTAeNbHbIX KOHTpaKTaxX B13HEC MOXKET COCTOATb B pa3paboTke,
MN3roTOBNEHUUN M MOCTaBKe NMof 3aka3 MOOUIIbHbIX POOOTOB C KOOMEPaTUBHBIM YNPaBNEHMEM 1 HaBUraLMen Kak
3aBepLUEHHbIX KOMIMIEKCOB Ha 3aflaHHOW MexaHnyeckol nnatdopme 1 ¢ 3ajaHHbIMU 3aKka3umkom GyHKLUAMMN.
Mopo6Hble ycnyrn pa3paboTki U N3roToBNIeHNA POOOTOTEXHUUYECKUX KOMMIEKCOB NOJ 3aKa3 N3BeCTHble HaM (1
NPVBOAVMbIE B ONUCAaHUKN) KOMMAHUW He OKa3blBatoT.

TEKYLLAA CTAANA PA3BUTUA

B HacToAWwMIA MOMeHT pa3paboTaHa KOHLeNuUA 1 pa3pabaTbiBaloTCA NPOrpamMmmMHo-annapaTHble KOMMNOHEHTbI,
KOTOpbI€ 1N COCTAaBNAT OCHOBbI TEXHONMOIMK KOONEPaTUBHOIO ynpaBiieHNA N HaBUraunn.

MNOTEHUWAJNIbHbIE NOTPEBUTEJTA U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MT3, MA3, OAO «benA3», OAO «fomcenbmalu», OAO «AMKoZOp».

PYKOBOAUTEJIb PASPABOTKU
BnaceHko EsreHui MNeTpoBuy, anpeKkTop.

KOHTAKTHbIE JAHHbIE
BnaceHko EBreHui Netposuy
E-mail: ulasenka@i-proc.com
Ten.: (+37529) 116 00 16
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POBOTU3ALUNA N MEXATPOHUKA

TOCYOQAPCTBEHHOE HAYYHOE YYPEXEHUE
<UHCTUTYT OU3MO0JTIOTUU HALMOHAJIbHON
AKAJEMWUU HAYK BEJIAPYCU»

HOCUMOE MEJULIUHCKOE YCTPONCTBO, BXOAALLEE B COCTAB CUCTEMBI
MOHWUTOPWPOBAHUA ON3NYECKOT0 COCTOAHUA
U MECTOMONOMEHWUA NALMEHTA B PEXXUME PEAJIbHOTO BPEMEHU

OMUCAHUE PA3PABOTKU

Bnepeble B Pecny6nuke benapycb cospaetca crctemMa MOHUTOPUPOBAHMA COCTOAHMA 3[40POBbA NauMeHTa
C OHOBPEMEHHOW perncrpaumein napameTpoB Gpr13nYeCcKon akTMBHOCTH, SEKTPOKAPANOTPaMMbl 1 Ap., pabo-
TaloLasn B peXkrMe peasibHoro BpemeHMu.

Cdepa NprMeHEHUA: yUpeXaeHUs U OTAeNeHUA peabunnTauun Kapanuonornieckux naumeHToB, ambynartop-
Hbl€ 1 CTaLMOHapHble MHOTONPOGUIbHBIE YUPEXAEHWS 30PaBOOXPAHEHNS, YUPEXAEH NS CNOPTUBHOM MeanLy-
Hbl, KOPMOPATMBHbIE KINEHTbI, MEANLIMHCKIE YUPEXAEH VS BEAOMCTBEHHOIO 31paBOOXPaHEHUS, lOMaLLHEE MO-
HUTOPVPOBaHME.

HasHaueHwue: gnutenbHoe aM6ynaTopHoe MOHUTOPUPOBaHNE (I)I/IBVNGCKOFO COCTOAHMA N MeCTONOJIOXKeHUA
nauneHTa B peXnme peasibHOro BpemMeHu.

OCHOBHble KOHCTPYKTMBHbIE, TEXHOJIOTUYECKNE U TEXHUKO-IKCMYaTaLMOHHbIE XapaKTepUCTMKI: pa3paboTka
COBPEMEHHOW 0TeueCTBEHHOWN C1UCTEMbI, MO3BONSIOLLEN MPOBOANTL PErMCTPaLMI0 BMO3NEKTPUUYECKMX NpoLiec-
COB, NPOTEKAIOLWYMX B CEPALIE, aHANM3UPOBATb BENMUMHY HArpy30K Ha cepiue 1 opraHbl AbIXaHUA B npouecce
NoBceAHeBHON AeATENbHOCTM KOHTPOJIMPYEMOTo NaLyeHTa C y4eTOM ero ABUraTesibHON akTUBHOCTY, C BO3MOX-
HOCTbIO aHaNn3a ¥ nepefayn AaHHbIX B PeXNME peanibHOro BpeMeHu fevallemy Bpauy Afis NPUHATUSA OKOH-
UaTeNbHOro peLleHus, NO3BOJIUT OLEHMBATb HapyLIEeHME KapanopecnpaTopHo GyHKLMMN 1 OKa3biBaTb CBOE-
BPEMEHHYI0 MOMOLLb HaboAaeMbiM NaLMeHTam; paspabaTbiBaemoe HOCMMOe MeAULIMHCKOE YCTPOMCTBO NOMU-
MO pernmcTpauum sneKTpoKapauorpammMbl, HANYNA AbIXaHWS, MECTOMONOMXEHWA NaLMeHTa 1 APYrux nokasarte-
nei NO3BONUT onpefenvTb NONOXeHWe TeNla NaLMeHTa, ero apTepuanbHoe AaBnieHne No JaHHbIM dNeKTpoKap-
LMOTPaMMBbl.

TEXHUYECKUE NMPEMMYLLECTBA

CyLecTBYIOT OTeYeCTBEHHbIE 1 3apybexHble MOGUIbHBIE KapAUONOrMYecKne, pecnpaTopHble 1 Kapanope-
CMMPATOPHbIE MOHUTOPBI, B TOM YUCHE 1 C perncTpaumein GUanyeckon akTBHOCTM NaLUMEHTa, OgHaKo 6e3 06-
paTHOW CBA3U B PEXMME peanbHOro BPeMEHU C MEAULIMHCKIM NEPCOHANoM, YTO UCKIIoUaeT BO3MOXHOCTb Obl-
CTPOIi KOPPEKLUM COCTOAHSA 300POBbA NaLMEHTa U He OGBEKTVBM3MPYET B paMKax OfHOro UCC/IeoBaHNA pe-
aNnbHYl0 CTEMeHb HapyLUeHWsl COCTOSHUA €ro 3J0POBbS; apTepranbHOe AaB/EHNE CYLLECTBYIOLNE MeLULNH-
CKMe YCTPOWCTBaA ONPERENAIOT C MOMOLLbIO ayCKYNbTaTUBHOIO Y OCLMIINIOMETPUYECKOTO METOAOB, YTO HE Mo-
3BOJISIET NONYUYNTb OOBEKTUBHDBIE laHHbIE B MPOLIecce ABUraTeNbHON aKTUBHOCTY MaLeHTa U B HOYHOE BPEMS;
TaKXe CyLIeCTBYIOLME KapanopecnpaTopHble MOHUTOPBI He 061aatoT TakUM UCYEPNbIBAOWMM GYHKLMOHA-
NOM KakK pa3pabaTbiBaeMoe MEANLIMHCKOE YCTPOMCTBO.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

Mcnonb3oBaHve AaHHOW TEXHOMOMMM MO3BOUT YCTPAHUTb HEJOCTATKU CTAaHAAPTHOrO TecTa 6-MUHYTHOW
X0Ab6bl 1 MOHUTOPUPOBAHUSA SNEKTPOKAPANOTrPaMMbl 1 apTEPUANIbHOTO AaBJIEHUS, @ IMEHHO: HEBO3MOXHOCTb
onepaTBHO pearnpoBaThb (B pexkrMme peanbHOro BpeMeH 1 AUCTaHLMOHHO) HA 3MEHEHUE 3NIEKTPNYECKON aK-
TUBHOCTM (QpUTMUK, CMeLLEeHNe MHTepBana ST) 1 NpoBoAMMOCTY (6510KaAbl), apTepuanbHoro AasnexHus (runep-
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M TUNOTOHWA), HapyLWweHWe AbiXxaHuA (anHo3) y Habnio-
[AaemMoro naumeHTa, 3aBUCUMOCTb Pe3y/bTaTOB OLEHKU
XPOHMYECKOW CEpAEYHON HeJOCTaTOYHOCTU OT MOTVBA-
LUK 1 TPEHNPOBaAHHOCTY NaureHTa. Kpome Toro, no3eo-
NUT Nleyallemy Bpauvy KOHTPONIMPOBaTb 3GPeKTNBHOCTb
NPOBOAMMOTO JIeYEHMUSA Y, MPU HEOOXOAMMOCTM, CBOEB-
pPEMEHHO €ro U3MEHATb UK YTOYHATb. Mpn 3Tom byaeTt
CO3[aH HayyHO-TEXHWYECKWIA 3afen, pa3paboTaHbl Me-
OVLVHCK/E METOAVKN U TEXHUYECKME PeLLEHUS], MO3BO-
nAwWMe co3aaBaTb CUCTEMbI KOHTPOJIS B PeXUMe pe-
anbHOro BpPeMeHU BUTaNbHbIX GyHKUMIA 60MbWOro Ko-
nnyecTBa NaLUEHTOB.

TEKYLLWAA CTAANA PA3BUTUA
BbinonHaeTca HayuHo-UccnefoBaTenbckan paborta.

CBEAEHUA O MPABOBOW OXPAHE

YCTpocTBO AN MOHUTOPUHra $U3NYECKOro COCTO-
AHMA 1 MECTOMONOXEHWA NauneHTa: nones. moaenb BY
7403/ H.M. MutbkoBckas, C. B.[y6kuH, A. H. laBngosuy,
B. V. Tonkaues, B. . KpyneHuH, E. B. Jlemewwko. — Ony6n.
30.06.2011.

Hocumble ycTpoiicta ana npodunakTnkm cMHapoma BHe3anHon ceppeuHoi cmeptu / C. B. Ty6kuH, B. U. Ap-
monuHckui, E. B. lemeluko, C. H. BactokeBuny // HoBocTn meguko-6ronornyeckux Hayk. — 2021. — N2 1 (21). —
C.95-102.

MopTaTuBHbIe MeANLIMHCKME YCTPONCTBA ASIUTENBHOIO MOHUTOPUPOBAHMNA MOKa3aTenel COCTOAHMA 340P0-
BbA naumenTa / C. B. [y6KkuH, E. B. Jlemewiko, C. H. BactokeBuy, K. H. Koranb, C. b. KoxaH, B. M. Py6axoBsa // Hoso-
CTV MenKo-6ronormyecknx Hayk. — 2021, — N2 3 (21). — C. 188-196.

MNOTEHUWAJIbHbIE NOTPEBUTENN U/ 3BAUHTEPECOBAHHbBIE B PASPABOTKE

rOCWJ,apCTBeHHbIe 1 YaCTHble MeaNUMNHCKNE LUEHTPbI, OKa3biBaoLwmne aM6yJ1aTopHy|o MeONUMHCKYIO noMollb
HaceneHuto CTpaHbl; Hay4YHble OpraHu3aunn; ydpexxaeHmnaA sbicllero n nocneanniaiomMmHoro O6pa3OBaHI/IFI.

PYKOBOAUTEJ1Ib PA3PABOTKU

ly6kuH Ceprein Bnagumuposuu, gupektop WHctutyTta dusnonorum HAH Bbenapycy, LOKTOP MeAULUHCKUX
HayK, npodeccop, uneH-koppecnoHaeHT HAH benapycu.

KOHTAKTHbIE JAHHbIE

ly6kuH Cepreii Bnagnmuposmy

E-mail: biblio@fizio.bas-net.by

Ten.: (+37517) 378 16 30
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BIODYNAMICLIGHT SOURCE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scope of application of the development is lighting engi-
neering. A biodynamic light source is a structure consisting of light
sources in the form of a combination of RGB spatial and/or placed
on the planes of the faces and/or other radiation sources in combi-
nation with optical elements corresponding to each LED or other
light source. The light device is designed to create a favorable light
environment for a person, (improving efficiency, concentration, re-
laxation, reducing stress and anxiety) in the premises. The opera-
tion of the device is based on scientifically based lighting scenarios
developed taking into account biological age, time of day, type of
activity, type of room, etc. The main idea is that the operation of
the device is based on measurements of photobiological quanti-
ties, which are defined in Annex 3 of the Report of the International
Bureau of Weights and Measures (2021), the units of which are par-
tially traced to standards and standard samples, while at the same
time having as a basis for comparison the actinic reactions of the
human body determined empirically.

TECHNICAL ADVANTAGES

Analogues and prototypes are known, containing two or more LED modules, which, in order to adapt to the
parameters of the room, have the possibility of mutual mechanical movement of the components during opera-
tion. As examples:

1. RF Patent No. 2705983 “LED spotlight with customizable beam shape, beam color and color uniformity” Pat-
ent holder: Philips Lighting Holding B. V. (NL).

2. Patent RU 154281 U1 LED lamp. Authors: linur Khanyafievich Kurmaev (RU). Patent holders: lInur Khan-
yafievich Kurmaev (RU). IPC F21S 8/00(2006.01). Published. 2015.08.20.

3. Patent RU 145259 U1 Lamp. Published: 2014.09.10. IPC F21S 8/00(2006.01). — Access mode: https://yandex.
ru/patents/doc/RU145259U1_20140910. — Access date: 02.04.2022.

4. Patent RU 182657 Lighting device with microprocessor intelligent control unit. Published: 2018.08.28. IPC
H01J 65/00(2006.01). — Access mode: https://yandex.ru/patents/doc/RU182657U1_20180828. — Access date:
07.04.2022.

These devices are not fully adapted to the combined conditions of the far and near environment of the light
environment, as well as the biological reference intervals of users, which are formed by a variety of spatial and
temporal factors and scientifically based lighting scenarios. The objective of the invention is to improve the
conditions of visual perception and the psycho-emotional state of a person during work and relaxation, as well
as to reduce the consumption of electrical energy.

EXPECTED RESULT OF APPLICATION

The expected result of the project is the filing of an application and obtaining a patent at the level of the Re-
public of Belarus or the EAEU, the conclusion of a cooperation agreement with a scientific enterprise of the Peo-
ple's Republic of China, the filing of an application for a joint patent, the development of technical conditions for

46 .




ROBOTICS AND MECHATRONICS

the manufacture of this device and the release of this product into circulation in the Republic and abroad. This

area of research is of interest at the international level, which is confirmed by statements on the official websites

of the World Health Organization, the International Commission on Lighting, the International Organization for

Standardization, etc. In the Republic of Belarus, the relevant SPSR and SSTP are being conducted, aimed at at-

tracting investments to the Republic of Belarus through joint patenting with interested foreign partners and the

implementation of high-tech technologies, as well as their methodological, technical and metrological support.
CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Users of artificial lighting, especially those who carry out activities in the office or home space at a computer
and with documents that require high concentration of attention.

DEVELOPMENT MANAGER

Yauheniya Saukova, Doctoral Student, Associate Professor of the Department of Electrical Engineering and
Electronics, Candidate of Technical Sciences, Associate Professor;

Sergey Lishik, Scientific Secretary, a Head of the Research Department of the Central Research Institute of the
National Academy of Sciences of Belarus, Head of Development.

CONTACT INFORMATION

Yauheniya Saukova

E-mail: evgeniya-savkova@yandex.ru

Phone: (+375 29) 683 90 06
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AUTONOMOUS MECHATRONIC DEVICES FOR PARTICIPATION IN ROBOTICS
COMPETITIONS IN THE MINI-SUMO COMPETENCY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

This mechatronic device will increase the interest in programming microcon-
trollers of students and students in robotics schools. The dimensions of the device
are 100x100 mm, and the weight is 500 g, which allows using it to take part in
robotics competitions of various levels.

TECHNICAL ADVANTAGES

There are no existing domestic analogues, advantages in relation to foreign ana-
logues: higher functionality (due to the reconfigurability of the device); a lower
production price, which results in a more favorable possibility of acquiring a device
of this type.

EXPECTED RESULT OF APPLICATION

An increase in interest in programming microcontrollers, due to which the level
of professional education in this area will increase, as well as winning prizes in ro-
botics competitions.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
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ROBOTICS AND MECHATRONICS

INFORMATION ON THE LEGAL PROTECTION

There are no patents and acts of implementation, since at the
moment the project is at the stage of development and debug-
ging.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Educational institutions and private schools in robotics.

DEVELOPMENT MANAGER

Aliaksandr Kazhamiaka, Deputy General Director for Producing
of the JSC“Vitebskdrev”;

Yury Kozlov, Assistant of the Department of “Intelligent and Me-
chatronic Systems’, MSF, Master.

CONTACT INFORMATION
Yury Kozlov

E-mail: yrik_kozlov97@mail.ru
Phone: (+375 25) 524 50 48
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COMPUTER PROGRAM — RISK ANALYZER OF AN ACCREDITED LABORATORY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

According to GOST R 58771-2019, the risk register is considered as a means of recording information about
risks and tracking actions. The program is designed to improve the effectiveness of risk management and the
capabilities of an accredited laboratory in the context of the requirements of GOST I1SO 17025-2019 and allows
identification, assessment, monitoring and forecasting of risks arising in the activities of the laboratory. The
program is a flexible modular system that includes databases of interrelated laboratory processes, dangerous
events, their consequences, damage and probabilities of occurrence with the functions of aggregation and doc-
umentation. According to the requirements of GOST ISO/IEC 17025-2019, an accredited laboratory must plan
and implement risk and opportunity management actions: risk identification “for its impartiality on an ongoing
basis” (clause 4.1.4); within the framework of the quality management system (QMS) — “actions related to risks
and opportunities” (8.1.5); “consideration of risks and opportunities associated with laboratory activities” (8.5.1);
identification and selection of opportunities for improvement (8.6.1), etc. An effective management tool is the
risk register — a form of recording information about the identified risk in terms of GOST R 51901.23-2012.

TECHNICAL ADVANTAGES

The analysis of risk registers carried out by the authors in the process of cooperation with domestic and foreign
laboratories showed the lack of an integrated approach to the identification of risks, hazards and consequences,
methods of their assessment. For example, there are analogues of the development — Risk Management Guide-
lines (Russia, access mode: https://docviewer.yandex.by/view/51309708/?page=1 &*...) containing the recom-
mendations of the PARTAD Committee on Internal Control, Internal Audit and Risk Management. However,
a large volume of the document and a wide range of risk assessment methods require considerable time to
study it. The recommendations developed by the authors relate to documenting the risk management process
by maintaining a risk register, which is an electronic document controlled by an automated system for analysis,
forecasting and modeling. When developing the system, the recommendations of GOST R 51901.23-2012 were
used to describe the stages of managing the risk register:

1) identification of dangerous events;

2) classification of possible consequences and damage;

3) definition of the short name of a dangerous event and its description;

)
4) establishment of a stage in the life cycle of a product (service) at which a dangerous event may occur;
5) risk analysis;
6) comparative risk assessment;
7) risk monitoring and revision of the risk register;

8) development, approval, maintenance and updating of the risk register, as well as GOST R 58771-2019 re-
garding the use of risk assessment technologies.

The considered stages are adapted specifically to the activities of a specific accredited laboratory with the
formation of a set of management system documentation.

EXPECTED RESULT OF APPLICATION

This field of research is of interest to accredited verification, testing and calibration laboratories of the Re-
public of Belarus and the EAEU countries. The expected result of the project is the registration of a computer
program in BNTU, its adaptation and implementation at enterprises of the Republic of Belarus and the EAEU
countries, the provision of support services, including training and consulting.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been filed.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Accredited laboratories in accordance with the requirements GOST ISO/IEC 17025-2019.

DEVELOPMENT MANAGER

Yauheniya Saukova, Doctoral Student, Associate Professor of the Department of Electrical Engineering and
Electronics, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
Yauheniya Saukova

E-mail: evgeniya-savkova@yandex.ru
Phone: (+375 29) 683 90 06




PHOTOBIOLOGICAL RISK ANALYZER PROGRAM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Scope of application is the measurements of optical radiation parameters. The automated system is designed
for processing and analyzing photobiological risks. Optical radiation includes ultraviolet, infrared and visible
wavelength ranges and can have positive and negative effects on the human body and the environment. The
effects of radiation can be general and local, single and chronic, and also vary in the duration of exposure. Nega-
tive impacts are minimized by developing and updating the organization’s risk management system, which pro-
vides for their classification, identification and assessment of possible damage. The document“GUIDE OIML G 19
Edition 2017 (E)” establishes the concepts of private and global risks of the manufacturer (“false rejection”) and
the consumer (“false acceptance”). The manufacturer’s private risk is the probability that a particular rejected
object will be appropriate. According to this document, the consumer’s private risk is the probability that a spe-
cific accepted object will turn out to be inappropriate. The global risk of the manufacturer is the probability that,
based on the measurement result obtained in the future, the corresponding object will be rejected. Thus, private
risks characterize decision-making when controlling the parameters of lighting products in the “here and now”
mode, while global risks relate to future consequences.

The proposed scientific development is a software product that allows to systematize, identify and classify
photobiological risks within specific ranges and sub-ranges of optical radiation with the possibility of their mod-
eling, forecasting and optimization.

TECHNICAL ADVANTAGES
There are known analogues of development:

« Software for risk assessment (https://www.securitylab.ru/blog/personal/secinsight/20280.php): vsRisk to as-
sess risks in accordance with the requirements 1ISO 27001 and 1SO27005;

« RSA Archer (US) to analyze risks in the production activities of organizations (access mode: https://risk-acad-
emy.blog/2020/05/04/;

+ ModelRisk (Russia) for Monte Carlo simulation, which allows users to account for uncertainty in spreadsheet
models;

« SIPmath (UK), using stochastic information materials (SIP), representing a probability or frequency distribu-
tion as a data structure that contains an array of values and some metadata;

« @Risk (Russia) for risk analysis using Monte Carlo simulation, which is fully integrated with spreadsheets. The
program not only calculates and tracks a variety of possible future scenarios and outputs the probabilities and
risks associated with them, but also allows you to plan the best risk management strategies using the module
RiskOptimizer;

« Risk Simulator (Russia) for modeling, forecasting, statistical analysis and optimization in existing spreadsheet
models.

These software products are focused on the risks arising in the processes of the strategic and tactical level of
management of the organization. The proposed development is designed to manage the risks of tactical-level
processes, namely: to manage photobiological risks and establish decision-making rules to minimize risks.

EXPECTED RESULT OF APPLICATION

The expected result of the project is the registration of a computer program in the BNTU, its adaptation and
implementation at enterprises of the Republic of Belarus and the EAEU countries, the provision of support ser-
vices, including training and consulting.

This area of research is of interest at the international level, which is confirmed by statements on the official
websites of the World Health Organization, the International Commission on Lighting, the International Orga-
nization for Standardization, etc. In the Republic of Belarus, the relevant SPSR and GSTP are being conducted,
aimed at attracting investments to the Republic of Belarus through joint patenting with interested foreign part-
ners and the implementation of high-tech technologies, as well as their methodological, technical and metro-
logical support.
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CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Employees of enterprises and institutions engaged in production activities related to the effects of optical
radiation.

DEVELOPMENT MANAGER

Yauheniya Saukova, Doctoral Student, Associate Professor of the Department of Electrical Engineering and
Electronics, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION

Yauheniya Saukova

E-mail: evgeniya-savkova@yandex.ru

Phone: (+375 29) 683 90 06
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EDUCATIONAL INSTITUTION
“BREST STATE TECHNICAL UNIVERSITY”
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ROBOTIC COMPLEX FOR PACKAGING AND PALLETIZING
OF FINISHED PRODUCTS ON THE BASIS OF A COLLABORATIVE ROBOT
FOR FOOD INDUSTRY ENTERPRISES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The robotic complex is used for automation of
packing and palletizing tasks of finished products
in food production. It can be equipped with prod-
uct labeling module in accordance with the national
system Electronic sign. It possesses the following
characteristics: load capacity is up to 20 kg, operat-
ing speed — up to 6,000 units per hour, flexible con-
version to product, author's software with support
for digital twins and a convenient user interface.

TECHNICAL ADVANTAGES

|
There are no domestic analogues, foreign o
gues, g Fa

analogues are 2 times more expensive.

EXPECTED RESULT OF APPLICATION i = ST

Reduction of harmful working conditions for per-
sonnel in food production, increase of labor productivity and production volumes.

CURRENT STAGE OF DEVELOPMENT
The development has been implemented in production, more than 10 units have been installed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Food industry: dairy, meat-processing plants, etc.

DEVELOPMENT MANAGER
Valeriy Kasyanik, Head of the Laboratory “Industrial Robotics"

CONTACT INFORMATION
Valeriy Kasyanik

E-mail: innovation@bstu.by
Phone: (+375 29) 527 45 39
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BELARUSIAN DELTA ROBOT BASED ON ULTRA-COMPACT SERVO DRIVES
“ROZUM ROBOTICS R-DRIVE” WITH A DEVELOPMENT ENVIRONMENT
BASED ON GRAPHICPRIMITIVES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

To build a prototype of a delta robot, a three-motor layout of a parallel kinematic scheme is used. “Rozum
Robotics R-Drive” 50 ultra-compact servo drives are used as drives.

TECHNICAL ADVANTAGES

The scientific and technical significance is determined by
the possibility of obtaining a fully localized manufacturing
technology for delta robots with competitive parameters. The
phased application of the development at the level of univer-
sities and vocational schools will provide an opportunity to
work out the technology and train engineering personnel,
after the launch of mass production of a linear range of delta
robots, enterprises will be able to more flexible process auto-
mation with the involvement of local personnel. The unique
weight and size characteristics of the drives make it possible
to obtain a compact prototype with a given working area. The
author's control system based on the CAN data exchange bus
allows flexible expansion and integration of the prototype
into existing production lines. An intuitive robot develop-
ment environment with support for Google Blockly technol-
ogy and a Python-based APl combines flexibility and ease of
development for end users.

EXPECTED RESULT OF APPLICATION

The development of specialized and universal delta robots with a high level of localization can significantly
reduce the volume of imports. The development and manufacture of robotic systems based on the author's
delta robot is a high value-added activity with a minimum payback period.

CURRENT STAGE OF DEVELOPMENT
Prototype released.

INFORMATION ON THE LEGAL PROTECTION
A set of documentation for the protection of intellectual property rights has been prepared.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial enterprises.

DEVELOPMENT MANAGER
Valeriy Kasyanik, Head of the Laboratory “Industrial Robotics"

CONTACT INFORMATION
Valeriy Kasyanik

E-mail: innovation@bstu.by
Phone: (+375 29) 527 45 39
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EDUCATIONAL INSTITUTION
“VITEBSK STATE UNIVERSITY
NAMED AFTER P. M. MASHEROV” H/

DEVELOPMENT AND CREATION OF A COMMAND GENERATOR
FOR POSITIONING A ROBOTICARM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The relationship between services and devices allows
you to build an infrastructure for controlling any robot-
manipulator, the main thing is to redefine the corre-
sponding interface for it.

To understand the position of the robot's joints ac-
cording to its kinematic scheme, a module was writ-
ten to solve the problem of direct kinematics based on
mathematical and physical calculations.

Thanks to the use of the gRPC remote procedure call
system, it was possible to organize the generation and
launch of the control program upon request from the cli-
ent. The grpc_server service implements the server side
of the application and is a communication channel for control through remote requests. The format of requests
from the client to the server is strictly regulated by the protobufv3 serialization protocol, which avoids confusion
when working with input data.

The generation rules are set using plug-ins that provide a set of rules according to which the input data,
namely the access points of the tool control, should be interpreted on the side of the control system. To generate
programs for different manufacturers of a robot or a robot with a different kinematics, the possibility of using its
own postprocessor was taken into account, the functions of which are subsequently used in the plug-in system.
Based on this, in accordance with the choice of the plug-in, the resulting program will be obtained. The control
and program generation system for a robotic arm consists of many components, the key feature of which is the
mandatory use of ROS and numerous project dependencies. ROS is mainly installed on operating systems of the
Linux family, since working on the Windows operating system has a number of limitations and difficulties during
the installation process.

Also, the transfer of software to single-board computers, which can serve as a motherboard for a future ro-
botic arm, is also a key development factor on ROS, due to the possibility of its functioning on such boards and
controlling the real joints of the robot. Especially for such purposes, a Dockerfile was compiled, it contains the
rules for building a project into a container. Docker guarantees that if a project is built once on one machine, it
will also build on another machine. This approach will allow you to transfer the development to any computer
without the cost of setting up and installing the environment to launch the project. Thus, based on the work
done, a software package was developed based on the ROS meta-operating system, which allows generating
control programs consisting of precise positioning commands for a robotic arm.

TECHNICAL ADVANTAGES

The concept implies autonomous and dynamic control of robots by manipulators of various manufacturers
and their own assemblies.
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EXPECTED RESULT OF APPLICATION

It will allow you to create your own infrastructure for the robot or already manage ready-made solutions by
developing your own services.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
There are signs of patenting.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises using robotic arms in dynamic processing.

DEVELOPMENT MANAGER
Diana Shidlovskaya, Specialist of the Department of OiSID;
Dmitry Dovgulevich, Specialist of the Department of OiSID.

CONTACT INFORMATION

Diana Shidlovskaya; Dmitry Dovgulevich

E-mail: dianabirukovaseal@gmail.com; d.dovgulevich@ya.ru
Phone: (+375 29) 817 45 26, (+375 25) 966 21 61
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FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
“KEMEROVSK STATE UNIVERSITY” //H/

SMART HOME HYDROPONICS SYSTEM BASED ON A NEURAL NETWORK

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Hydroponics is the technology of growing plants without
soil, on nutrient solutions. Our development is suitable for
growing microgreens, herbs, some vegetables, spicy and
medicinal herbs, in a small-urbanized agricultural produc-
tion (both for home use and for city farming).

The development design is a classic nutrient film technol-
ogy, where a nutrient solution flows through the roots of
the plant. A pump is used to supply the solution to the roots.
Additionally, an LED phytolamp and a fan are provided to
control the installation.

To collect data and analyze the microclimate, a set of sen-
sors is used, the information from which is processed by the
microcontroller.

Sensors are used to measure humidity, air temperature, plant leaf temperature, and light intensity.

TECHNICAL ADVANTAGES

The combination of sensors, together with control algorithms, allows maximizing the intensity of plant growth
with minimal use of energy. This is achieved by measuring the transpiration of the plant and the intensity of light
radiation, with subsequent processing of the obtained data by a neural network, which sets the optimal param-
eters for the pump, fan and lighting. Since the developed hydroponics system is aimed at domestic use, the
main feature is the adjustment of the control values of light intensity, ventilation and nutrient solution supply
to the microclimate of the room, without using temperature and humidity control, which will help reduce the
power consumption of the installation, with minimal loss of growth rate plants.

EXPECTED RESULT OF APPLICATION

The Scandinavian countries have long used the philosophy of rational use of resources, which is based on
the term sustainable. This means a transition to sustainable energy, energy security. Many residential and office
buildings have already been built in Scandinavian cities, which are completely self-sufficient in electricity from
solar panels. This is achieved through special building designs, modern materials, intelligent control of life sup-
port systems. These technologies allow efficient use of the generated electricity.

In this regard, the expected result of the application of our development is an increase in the food security of
cities, the creation of additional prerequisites for the construction of energy-efficient buildings and the transi-
tion to sustainable energy.

CURRENT STAGE OF DEVELOPMENT
Research work in progress.

INFORMATION ON THE LEGAL PROTECTION
No patent, no patent application.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Middle class, IT-specialists, people interested in technology.

DEVELOPMENT MANAGER
Alexander Maksimenko, Master's Student.

CONTACT INFORMATION
Alexander Maksimenko
E-mail: sasha-maksimienko@mail.ru




EDUCATIONAL INSTITUTION
“SUKHOI STATE TECHNICAL UNIVERSITY

OF GOMEL" ﬂ/

MULTICHANNEL COMPUTER VIBRODIAGNOSTIC COMPLEX
FOR DETECTING DEFECTS OF ELECTRICAL EQUIPMENT
AND DIESEL ENGINES DURING THEIR OPERATION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Multichannel vibroacoustic computer diag-
nostic complex designed to measure and pro-
cess vibroacoustic signals in the frequency range
from 5 to 20,000 Hz of electric motors, pumps,
transformers, diesel engines, rolling bearings
during their operation.

TECHNICAL ADVANTAGES

High reliability of detection of defects in elec-
tric engines, pumps, transformers, diesel en-
gines, rolling bearings during their operation when using this complex and based on the developed theory of
technical diagnostics. Diagnostics and prevention of damage to power oil-filled transformers by internal electric
arc.

EXPECTED RESULT OF APPLICATION

High reliability of technical diagnostics of
electrical equipment with the possibility of de-
tecting and identifying defects at an early stage,
which will reduce the number of sudden failures
in electrical equipment and increase the service
life of electrical equipment that has expired the
standard period.

CURRENT STAGE OF DEVELOPMENT 0 S0 100 100 300 IS0 3000 3M00 MO0 4300 %000 3300 6000
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Patents of the Russian Federation:

1. Gruntovich N. V., Gruntovich N. V., Golubeva V. A., Kirdishchev D. V. Method of Reducing the Microwave of
Rolling Bearing Rings. Patent No. RU 2719715 dated 22.04.2020. Application No. 2019119124 dated 18.06.2019.

2. Gruntovich N. V., Gruntovich N. V., Kirdishchev D. V. Method of Determining the Technical Condition of Noz-
zles on an Operating Engine. Patent for the invention RU 2667738 dated 24.09. 2018 Application No. 2017108026
dated 10.03.2017.
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i POTENTIAL CONSUMERS

| AND INTERESTED PARTIES

{ Enterprises of the Ministry of Power En-
| gineering, the Ministry of Industry, the
; Ministry of Agriculture and the Ministry of
| Transport.

DEVELOPMENT MANAGER

Nikolai Gruntovich, Professor of the Elec-
tric Power Supply Department, Doctor of
Technical Science, Professor.

CONTACT INFORMATION
Nikolai Gruntovich

E-mail: hruntovich61@mail.ru
Phone: (+375 29) 63906 17

ROBOTICS AND MECHATRONICS
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INTERSTATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION
“BELARUSIAN-RUSSIAN UNIVERSITY”

7

LABORATORY STANDS BASED ON INDUSTRIAL COMPONENTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Improving the visibility of educational laboratory stands in the field of automated engineering, instrumenta-
tion, mechatronics and robotics.

TECHNICAL ADVANTAGES

The market of educational and laboratory equipment available for purchase, both manufactured in Belarus
and abroad, is represented in various categories. However, the share of equipment produced in our country is
incomparable with the assortment offered by foreign manufacturers, as a result, the price of such equipment
falls significantly on the shoulders of the buyer. Most of the laboratory equipment offered by domestic suppliers
is equipment for the chemical, agricultural and oil refining industries.

In the field of supply of educational and laboratory equipment (stands and complexes), | would like to high-
light the following enterprises:
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Foreign unitary Enterprise “FESTO” (festo.com) is a leading global supplier of automation technologies and a
leader in the field of industrial training and educational programs. The range of laboratory equipment manufac-
tured by the company includes the following groups: pneumatics, hydraulics, sensors, electrical engineering/
electronics, electric drive, PLC, mechatron.

EXPECTED RESULT OF APPLICATION

Improving the level of knowledge of students of educational institutions in the areas of technical profile re-
lated to automated mechanical engineering, instrumentation, mechatronics and robotics.

DEVELOPMENT MANAGER

Vladislav Sharapov, Software Engineer of the Department of Mechanical Engineering Technology of the Bela-
rusian-Russian University;

Yegor Demidenko, Senior Engineer of the Department of Mechanical Engineering Technology of the Belaru-
sian-Russian University.

CONTACT INFORMATION
Vladislav Sharapov
Phone: (+375 29) 826 75 01
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EDUCATIONAL INSTITUTION /%
“BELARUSIAN STATE AVIATION ACADEMY”
: =

TRANSPORT MULTIROTOR UNMANNED AERIAL VEHICLE INTEGRATED CIRCUIT
FOR VERTICAL TAKEOFF AND LANDING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Transport multirotor unmanned aerial vehicle (electronic-digital model) and its scale model (demonstrator) of
the integrated circuit are designed (aerodynamic and weight calculation) according to the methodology within
the framework of the research project “Improvement of Unmanned Aerial Vehicles” No. 20180927. Electronic
digital models of the UAV airframe and its scale model, the model of the UAV demonstrator, the development of
the technological process of its manufacture and serial production, are carried out by AviaMotors LLC.

Developed within the framework of the research project“Improvement of Unmanned Aerial Vehicles’, the UAV
design methodology allows the design of vertical take-off and landing aircraft with a payload of up to 500 kg,
using piston, electric and hybrid engines. The cost of a UAV unit (LHC complex) is determined by its purpose and
dimension (thrust of the power plant, speed and altitude, type and mass of payload) and the scale of the project.

The scope of application of the presented unmanned aerial vehicle: cargo delivery, evacuation and rescue of
people from hard-to-reach places, surveillance, monitoring, aerial photography, agriculture, object protection,
fire extinguishing, depending on the equipment configuration.

The main design advantages of an unmanned aerial vehicle are
- integrated glider circuit;

« power plant in the gas dynamic channel;

- coaxial arrangement of rotors;

« bearing aerodynamic surface;

- aerodynamic profile of the bearing surface;

« the use of gas rudders to ensure stability and controllability.
Payload weight: 500 kg.

The duration of the flight is from 10 h.

Engine power: 100-150 h. p.

Engine type: Rotax-912 (914, 915).

Flight speed: 270 km/h.

TECHNICAL ADVANTAGES
The integrated multirotor coaxial circuit of the aircraft provides:

« the possibility of its vertical take-off and landing from
unprepared sites of limited size,

- horizontal flight of the aircraft of long duration (from 10 h or
more), due to the unloading of the power plant by the carrier surface.

The integrated layout of the aircraft, in comparison with existing solutions (helicopters, quadrocopters,
airplanes, convertiplanes, gyroplanes), allows:

- to take advantage of the take-off and landing of the helicopter scheme and the fuel efficiency of the aircraft,
due to the developed closed aerodynamic surface;
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- to ensure the safety of people in the immediate vicinity of the aircraft during the operation of the power
plant and prevent uncontrolled spread of the masses of the bearing blades, in case of their destruction;

- to use a “swarm” of drones to lift cargo exceeding the capabilities of one UAV;

- to ensure the best safety of the useful expensive load, by placing it in the middle part of the aircraft;
- use aircraft for rescue and evacuation of people in populated areas, confined spaces: tunnels, mines;
- reduce the rate of vertical descent to a level safe for the payload;

« place and use emergency rescue equipment (parachute system) during an emergency landing;

- reduce aerodynamic drag, and increase fuel efficiency;

- allows you to operate aircraft from various surfaces (ground, water), increase the duration and speed of flight
in comparison with helicopters.

The closestin its technical essence to the proposed technical solution is the design of the screw-ring propulsion
of the “Unmanned Aerial Vehicle” (patent No. RU 2666493 of 07.09.2018, publ. 05.06.2020, Bl No. 16).

The layout scheme of the aircraft allows the use of internal combustion engines, electric and hybrid rotors as
a drive. The type of drive used is determined by the purpose, dimension of the aircraft.

EXPECTED RESULT OF APPLICATION

The use of an integrated multirotor circuit of an aircraft will lead to a reduction in the cost of cargo
transportation, an increase in flight safety, a reduction in cargo handling costs, and will lead to the emergence
of a new segment of the air transportation market for unmanned aerial taxis and personal aircraft that do not
require special training for piloting from the owner (passenger).

CURRENT STAGE OF DEVELOPMENT
Research is being carried out (the final stage), OCD is being performed, production technology is being tested
and a prototype technology demonstrator is being assembled.

INFORMATION ON THE LEGAL PROTECTION
The copyright holder of AviaMotors LLC.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Transport companies, individuals, Ministry of Emergency Situations, Ministry of Internal Affairs, Ministry of
Defense.

DEVELOPMENT MANAGER

Mikhail Luzan, Associate Professor of the Department of Technical Operation of Aircraft and Engines of the
Belarusian State Aviation Academy, Design Engineer.

CONTACT INFORMATION

Mikhail Luzan

E-mail: aviario79@mail.ru
Phone: (+375 29) 707 40 55
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FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
“SIBERIAN STATE INDUSTRIAL UNIVERSITY” ﬂ/

DEVELOPMENT OF MATERIALS FOR AUTOMATED WELDING AND ROBOTIC
SURFACING OF LAYERS WITH SPECIFIED PERFORMANCE INDICATORS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Welding fluxes designed for automatic arc surfacing and submerged arc welding of steel. Fluxes are used in
combination with medium and low alloy welding wires, as well as flux-cored wires for hardfacing of highly wear
and heat resistant surfaces.

Fluxes for welding and surfacing are made from technogenic raw materials of metallurgical production (fer-
rosilicomanganese production slag) and are analogous to AN-348A flux.

Welding fluxes have high covering properties and optimal refining abilities of the resulting slag, as well as
good slag cohesion (peeling) from the deposited metal layer.

Using the developed fluxes allows:

+ Reduce the waste of alloying elements during surfacing by 10-25 %, silicon by 5-9 %, chromium by 2-5 %,
tungsten by 1-4 %.

« Increase the level of hardness by 4.0-6.8 % and increase the wear resistance of the deposited metal layer by
0.8-3.4 %.

TECHNICAL ADVANTAGES

Welding fluxes are used for surfacing, welding parts of mining and metallurgical equipment, in the engineer-
ing industry. The process of welding and surfacing under the proposed fluxes is the most economical in com-
parison with ceramic fluxes, because The developed fluxes are produced on the basis of ferrosilicomanganese
production waste. Specifications TU 20.59.56.120-001-14796818-2020 have been developed.

EXPECTED RESULT OF APPLICATION

Improving the performance properties (physical and mechanical properties of the surface) of the restored
products.

Reducing the cost of welding and surfacing during the repair of mining and metallurgical industry parts (wheel
rims, rolling rolls, combine screws, sheet steel welding, etc.).
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Further development of the development is possible by increasing the volume of flux industrial production
and expanding the sales market.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

The developed compositions of welding fluxes are protected by RF patents: No. 2682515, No. 2682730, No.
2683164.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises involved in the repair and restoration of parts of the mining and metallurgical industries. Machine-
building enterprises.

DEVELOPMENT MANAGER

Aleksey Mikhno, Director of the SPC “Welding Processes and Technologies’, Post-Graduate Student of the In-
stitute of Mechanical Engineering and Transport.

CONTACT INFORMATION

Aleksey Mikhno

E-mail: mikno-mm131@mail.ru

Phone: (+7 962) 800 61 31
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EDUCATIONAL COMPLEX“INSTALLATION UNIT FOR THE ASSEMBLY
OF THE REFRIGERATION MACHINE”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The educational complex “Installation Unit for Assembling a Refrigerating Machine” is designed to teach and
improve the skills of performing installation and commissioning works necessary for assembling a refrigerating
machine by students of SSE level in the specialty 2-36 20 01 “Low-Temperature Equipment” of the qualification
of a mechanical technician, as well as for cadets during the period of retraining and advanced training of special-
ists in the refrigeration industry. The training complex “Installation Unit for Assembling a Refrigeration Machine”
allows you to teach the skills to perform a complex set of works, which can be conditionally divided into several
sequential operations that require not only special knowledge, but also the ability to work with the appropriate
tools, equipment and materials.

The first stage is the installation of a refrigeration unit, which consists in performing a set of works on installing
the main and auxiliary equipment, pipelines and other communications. At this stage, first of all, a wide range
of hand-held bench tools for general use are used. When working with pipelines, to prepare them for connec-
tion and fastening, a special tool for working with pipes (pipe cutters, pipe benders, rolling, pipe expanders,
mounting mirrors) is used. Soldering equipment (soldering stations, cylinders with working gases and liquids
for soldering, reducers, hoses, burners, tips for them, protective screens) using various materials for soldering —
solders, fluxes, heat-removing pastes. Next, a set of electrical installation work is carried out, during which it is
necessary to be able to use a special tool for working with electrical wiring (cutting and crimping tools, a tool for
stripping and cutting wires, for marking wires and cables, electrical clamps and bandages, electrical measuring
tools and devices for monitoring electrical networks).

The second stage is the implementation of commissioning, which includes the following successive proce-
dures: testing of devices and pipelines for density; tightness control, search for leaks; evacuation, drying and
control of the refrigeration circuit; filling the system with process liquids; control of the refrigeration unit in
operating modes.

The main groups of tools, equipment and materials for this set of works are

- instruments for technical measurements of the following parameters: pressure and vacuum (refrigeration
manifolds, manometers and vacuum gauges, hoses, adapters, nipples, etc.); temperature (contact and non-con-
tact thermometers); relative air humidity (psychrometers and hygrometers); air velocity (anemometers), etc.;

« electrical measuring instruments for monitoring the electrical parameters of AC and DC networks (indicator
screwdrivers, multimeters for measuring resistance and voltage, tester clamps for measuring current consump-
tion, megohmmeters for checking insulation);

- tools for diagnosing the leakage of refrigerants (leak detectors for different refrigerants and various types -
foam, electronic, ultrasonic, thermal imaging);

- specialized equipment, tools and materials for creating pressure, evacuating, filling the system with process
liquids (nitrogen cylinders, reducers, hoses, vacuum pumps, filling stations, disposable and reusable cylinders
with various refrigerants, containers with oils, adapters and adapters for various types and thread size, filling
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scales); the resources of the training complex “Mounting unit for assembling a refrigeration machine” allow you
to safely use both common modern refrigerants (R134a; R404a / R507; R407C; R600a) and promising R290 in the

hydraulic refrigeration system.
TECHNICAL ADVANTAGES

The training complex “Installation unit for assembling a refrigeration machine” was created taking into ac-
count the latest innovations in the refrigeration industry. For the manufacture of this educational complex, ma-
chines, apparatus, instrumentation of world leaders in the production of refrigeration equipment were used.
This equipment is unique in the Republic of Belarus and CIS countries.

EXPECTED RESULT OF APPLICATION

Implementation of the educational complex “Installation Unit for Assembling a Refrigeration Machine”in the
educational process provides practical skills both for students of the SSE level, studying in the specialty 2-36 20
01 “Low-Temperature Equipment” of the qualification “Technician-Mechanic’, and contributes to the improve-
ment of the qualifications of specialists in the refrigeration industry during the period of retraining, advanced

training.
CURRENT STAGE OF DEVELOPMENT
Development is implemented in the learning process.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Students of specialized institutions of secondary specialized and higher education, specialists of energy ser-
vices of industrial enterprises servicing refrigeration and air conditioning equipment, employees of enterprises

in the refrigeration industry.
DEVELOPMENT MANAGER
Andrey Zenovchik, Head of the Resource Center.

CONTACT INFORMATION
Andrey Zenovchik

E-mail: mtk@minskedu.gov.by
Phone: (+375 17) 392 95 68
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SPEED READING PROGRAM “4READ”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
The “4Read” application is based on Rapid Sequential Visual Presentation (RSVP) technology.

Rapid Sequential Visual Presentation is a method of displaying textual information on a display in which all
words are shown quickly one after the other in a fixed area of the screen. In this case a large amount of text
can be shown on a very small size display, for example on the screen of a miniature cell phone or even in an
electronic wristwatch. This method also allows text to be read very quickly without the need for eye movement,
which has found application in speed reading, in devices for the visually and oculomotorally impaired, and even
in the treatment of dyslexia.

When reading in the conventional way, the following factors hinder fast text perception:

+ Only short, vivid images are mostly perceived.

- Loss of time with jerky eye movement needed to move to the next line, paragraph, etc.

- Text articulation, i. e. its mental pronunciation.

« Loss of time by turning pages.

“4Read” eliminates all of the above items at once as follows:

+ No need to use your peripheral vision by displaying words in a limited area.

« Loss of time as your eyes move is eliminated.

« The word is recognized as a single visual image, not as individual letters in conventional reading.

NOOTBE D 0d M CTATYC,
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TECHNICAL ADVANTAGES
No analogs found.

EXPECTED RESULT OF APPLICATION
Increase reading speed to 500-600 words per minute.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
The program is distributed freely.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
The program is suitable for general use.

DEVELOPMENT MANAGER
Andrey Andreykovets, Teacher.

CONTACT INFORMATION
Alexander Ishimov

E-mail: Clans.prograse@gmail.com
Phone: (+37529) 527 22 34
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UPGRADED ELECTRODE FOR CONTACT WELDING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Contact welding is mainly used in industrial mass or serial production
of the same type of products. The scope of application of contact weld-
ing is extremely wide — from large-sized building structures, spacecraft
to miniature semiconductor devices and film chips. Contact welding can
successfully connect almost all known structural materials — low-carbon
and alloy steels, heat-resistant and corrosion-resistant alloys, alloys based
on aluminum, magnesium and titanium. The presented electrode for con-
tact spot and relief welding is used for welding in hard-to-reach places,
housings of various designs. Reliable cooling of the electrodes during
contact spot welding provides not only an increase in their service life
with a corresponding reduction in replacement costs, but also improves
the quality of welding, in particular, significantly affects the nature of the
formation of dents from the electrodes on the front surfaces of products.
In the presented model of the electrode, the cooling system has been upgraded, which allows not only to in-
crease its service life with a corresponding reduction in replacement costs, but also improves the quality of
welding, in particular, significantly affects the nature of the formation of dents from the electrodes on the front
surfaces of products.

TECHNICAL ADVANTAGES

In this paper, an upgraded electrode cooling system is proposed. The main differences of the electrode cool-
ing system are as follows:

« Thermal isolation of the flow flowing inside the supply tube from the heated water moving outside can be
provided by replacing the metal pipe with a polymer one. At the same time, good corrosion resistance is also
achieved A ribbon swirler is placed inside the feeding tube - a thin metal strip twisted around its own axis. The
use of a ribbon swirler will allow you to twist the flow.

« Thus, the swirling of the coolant flow inside the cooled electrode increases, all other things being equal, the
value of the Nusselt criterion, and hence the intensity of heat exchange between this flow and the cooled sur-
face. At the same time, the maximum particle velocity, and hence the most efficient heat exchange, take place
just on the cooled surface.

In addition, to increasing the turbulence of the flow in the proposed cooling system, there is a much greater
mechanical interaction of particles of a moving liquid with the cooled surface. In a traditional cooling system,
water particles move along the walls of a cylindrical channel in a straight line and without acceleration. In a
swirling jet, water particles move along a helical line that has a constant radius of curvature.

EXPECTED RESULT OF APPLICATION

The improved electrode for contact welding will increase labor productivity by 4 times compared to mecha-
nized welding in a carbon dioxide environment, and accordingly reduce the consumption of welding materi-
als (welding wire, protective gas), allows not only to increase its service life with a corresponding reduction in
replacement costs, but also improves the quality of welding, in particular, significantly affects the nature of the
formation of dents from the electrodes on the front surfaces of the products.
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CURRENT STAGE OF DEVELOPMENT
A research or development technological work has been released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Engineering organizations.

DEVELOPMENT MANAGER
Natalia Kocheulova, Teacher.
Alesya Roshchina, Teacher.
Victoria Zashtova, Teacher.

CONTACT INFORMATION
Alesya Roshchina

E-mail: mgpkn@yandex.ru
Phone: (+375222) 7213 08
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PORTABLE PARTICLE AND AIR METER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

It can be used in the domestic sphere and in the certifica-
tion of the workplace.

Portable meter of fine particles and air parameters —
a device that is designed to measure and display on the dis-
play and in the application on the smartphone screen in real
time the amount of harmful particles in the air, as well as
the device plots on the smartphone screen to visualize the
process.

The writing device of the portable meter measures the
presence of “PM10” and “PM2.5" particles. The term “PM10" refers to par-
ticles less than 10 micrometers in diameter. “PM2.5” means particulate
matter less than 2.5 micrometers in diameter.

The meter’s sensor is based on the SDS011 PM2.5/PM10 laser for accu-
rate and reliable air quality testing. This laser measures the level of par-
ticles in the air between 0.3 and 10.0 micrometers.

The particle sensor is programmed (factory) to provide values corre-
sponding to “PM10” and “PM2.5" on the 12C bus every 10 seconds. Said
sensor is controlled by Arduino NANO, each controller is programmed
with Arduino IDE software.

In addition, the meter includes sensors for the level of carbon dioxide
CO, MQ135 and air humidity (Hum parameter on the monitor). If neces-
sary, the number of connected sensors can be increased, thereby expand-
ing the number of studied environmental parameters. In this project, a
DHT11 humidity sensor is connected to the meter via a 3.5 mm jack, the
readings of which are displayed on the display as a percentage.

The ST7735 display allows you to follow the evolution of the measure-
ments that are taken every 10 seconds. The device uses a Wi-Fi module
that allows you to connect to the meter remotely through the Remote XY
application and monitor numerical and graphical data in real time.

TECHNICAL ADVANTAGES

Peculiarities:

- the ability to connect additional sensors in order to expand the measured air parameters;
« reprogrammability of the device;

- remote monitoring;

« measurement accuracy due to the selected sensors.

Advantages:

« compactness and portability;

« lack of complete analogues (domestic analogues are suitable only for laboratory use, bulky, expensive, have
more specialized functionality);

- safety of use.

EXPECTED RESULT OF APPLICATION

Goals and objectives of implementation:

« monitoring of air indicators;

« as a result, the possibility of maintaining the air condition at the required level;
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« health protection;
« serial production and sale.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Domestic analogues are suitable exclusively for laboratory use, bulky, expensive, and have more specialized
functionality. No foreign analogues have been identified.

DEVELOPMENT MANAGER

Alexandra Shambalova, Teacher of Special Disciplines of the 2nd Qualification Category.

CONTACT INFORMATION
Alesya Roshchina

E-mail: mgpkn@yandex.ru
Phone: (+375222) 7213 08
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“AVATAR 2022" TELEPRESENCE ROBOT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A project to achieve a set of correctional goals in the social adaptation of
people with disabilities.

TECHNICAL ADVANTAGES
Price, import substitution, use of the mimic capture system.

EXPECTED RESULT OF APPLICATION .
Improvement of the condition and social adaptation of people with —

|
—
disabilities. '___‘.,1’:
CURRENT STAGE OF DEVELOPMENT o

A prototype was released.

|

A

INFORMATION ON THE LEGAL PROTECTION
A patent is being developed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Exhibition participants and medical institutions.

DEVELOPMENT MANAGER
Elena Kulakova, Teacher.

CONTACT INFORMATION

Elena Kulakova

E-mail: sergkulakov70@gmail.com
Phone: (+375 29) 812 57 36
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HARDWARE AND SOFTWARE COMPLEX “PROF-VR”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A project for career guidance in the areas of robotics and auto
mechanics using VR.

TECHNICAL ADVANTAGES

Price, import substitution, use of a virtual 6D environment.

EXPECTED RESULT OF APPLICATION
Innovative work with youth.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been com-
pleted. A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
A patent is being developed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Exhibition participants and medical institutions.

DEVELOPMENT MANAGER
Elena Kulakova, Teacher.

CONTACT INFORMATION

Elena Kulakova

E-mail: sergkulakov70@gmail.com
Phone: (+37529) 812 57 36
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TECHNOLOGICAL SORTING AND PACKAGING LINE FOR APPLES LSP-4

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Technological sorting and packing line for apples LSP-4 is designed for sorting and packing spherical apples.
The line is a stationary machine. The line for technological sorting and packing of apples LSP-4 includes the
following main assembly units: receiving conveyor, unloading module, rolling, support, tray, bath, slide, drying,
conduit, sorting line, four conveyors, six carriages, four tables, optical sorter, electrical equipment. Productivity
per hour of main time, no more than 2.5 t.

TECHNICAL ADVANTAGES

Corresponds to the best samples on the main technical indicators.

EXPECTED RESULT OF APPLICATION
The import-substituting effect on one production line for sorting and packing apples is 120,000 euro.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed. A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agricultural enterprises of all forms of ownership of the Republic of Belarus and CIS countries.

DEVELOPMENT MANAGER

Anton Yurin, Head of the Laboratory of Mechanization of Cultivation of Fruit and Vegetable Crops of the Re-
publican Unitary Enterprise “Scientific and Practical Center of the National Academy of Sciences of Belarus for
Agricultural Mechanization’, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
Anton Yurin

E-mail: anton-jurin@rambler.ru
Phone: (+375 44) 546 24 43
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HINGED SYSTEM FOR CONTROLLING THE ROW CULTIVATOR IN AUTOMATIC MODE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Automatic controlled mounted system (ACMS) for tracking the protective zone of cultivated plants during
inter-row cultivation of row crops.

A vision system capable of clearly identifying sugar beet leaves based on the use of deep learning artificial
neural networks technology, and a specially developed algorithm for identifying the center of the aisle to direct
the moving part of the cultivator in the required direction to level out the inaccuracy of the tractor.

As a result, the trained artificial neural network is able to successfully segment rows of sugar beet in different
color images.

The developed software for the automatic control system of a row cultivator works on the basis of the Hough
algorithm, allows you to determine the probable location of row lines on a binary image

ACMS consists of a mechanical part, hardware and software. The mechanical part is a frame structure with up-
per and lower guides along which the movable frame moves with the cultivator hung on it. A hydraulic cylinder
by means of an electromagnetic distributor carries out the movement of the movable frame to the right or left.

TECHNICAL ADVANTAGES
It is not inferior in technical advantages to the best foreign analogues.

EXPECTED RESULT OF APPLICATION

The use of vision systems and automatic control of the cultivator will improve the quality of inter-row cultiva-
tion of row crops and reduce the pesticide load on the environment,

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed. A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Utility model patent No. 12775 dated January 28, 2021.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Republic of Belarus and CIS countries.

DEVELOPMENT MANAGER

Viktor Goldyban, Head of the Laboratory for the Mechanization of the Production of Vegetables and Root
Crops, PhD in the Technical Sciences.

CONTACT INFORMATION
Viktor Goldyban

E-mail: labpotato@mail.ru
Phone: (+375 29) 620 41 85
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TECHNOLOGY OF COOPERATIVE CONTROL AND NAVIGATION OF GROUND
AND AIR MOBILE ROBOTS FOR APPLICATION IN AGRICULTURE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Within the framework of the project, it is planned to complete the development and demonstrate in sea
trials the basics of the technology of cooperative (i.e. joint) control and navigation of air and ground mobile
robots. The technology involves the use of robots outside public roads (fields, closed farm areas, etc.). Serial
vehicles (cars, tractors, loaders), as well as specialized agrobots, can be used as a ground mobile robot. As an
air agent — a serial quadcopter with an open API for implementing options related to cooperative control and
navigation.

The project chose the simplest agricultural operation — the transportation of goods, and as a mechanical
platform — an agromobile based on the chassis of the Belarus serial mini-tractor. More complex operations (till-
age, exploration and soil monitoring, etc.), including
adaptation to specific mechanical platforms, is one of
the directions for further development of the project.

TECHNICAL ADVANTAGES

Technical indicators of technology:

+T1.Third level of control autonomy.

+ T2. Accuracy of positioning and route guidance.

+T3. Level of unification: according to the mechani-
cal platform, according to the use of attached tech-
nological equipment and according to the intended
application.
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Economic indicators of technology:

+ E1.The complexity of development, modification of the control system to solve new, additional application
options.

+ E2.The cost of the navigation and control system in the final product with a standard function (i. e. the cost
of replicating the system).

+ E3.The cost of service and maintenance of the system.

According to the main technical and economic indicators T1, T2, E2, E3, the proposed technology will be in
comparable proximity to analogues (TRIMBLE, TOPCON, CognitiveTechnologies). The key advantages are the
T3, E1 indicators, which identify a potential client — agricultural and utility machine-building companies, for
which engineering services for the robotization of their mechanical platforms will be offered. The cost of robot-
izing a vehicle with a non-standard function or chassis can reach several million US dollars. We will be able to
offer services for the implementation of our own technology, which is not inferior in its characteristics to the
world’s leading analogues, the implementation of which for the end customer will cost 15-20 % cheaper. Now,
machine-building enterprises of Belarus (MTZ, MAZ, BelAZ, Gomselmash, Amkodor) are entering into negotia-
tions and are looking for potential contractors for the robotization of their promising experimental samples.
Each of the companies has its own ideas and technical requirements, both about the level of robotization and
the final purpose of its transport platform.

EXPECTED RESULT OF APPLICATION

The presence of the stated technology will allow starting and successfully developing such an innovative busi-
ness, entering the markets of Russia, Kazakhstan, Azerbaijan, India and China, because it is in these markets that
we will be competitive in the first place, and also where in these countries there are partner organizations for the
further development of business relations. In separate contracts, the business may consist in the development,
manufacture and delivery of custom-made mobile robots with cooperative control and navigation as complete
complexes on a given mechanical platform and with functions specified by the Customer. Companies known
to us (and listed in the description) do not provide similar services for the development and manufacture of
custom-made robotic systems.

CURRENT STAGE OF DEVELOPMENT

Now, a concept has been developed and software and hardware components are being developed, which
form the basis of the technology of cooperative control and navigation.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
MTZ, MAZ, BelAZ, Gomselmash, Amkodor.

DEVELOPMENT MANAGER
Yauheni Ulasenka, Manager.

CONTACT INFORMATION
Yauheni Ulasenka

E-mail: ulasenka@i-proc.com
Phone: (+37529) 116 00 16
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WEARABLE MEDICAL DEVICE THAT IS A PART OF THE SYSTEM FOR MONITORING
THE PHYSICAL STATE AND LOCATION OF THE PATIENT IN REAL TIME

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The system is being created for monitoring the patient’s health with simultaneous registration of physical
activity parameters, electrocardiograms, etc., operating in real time, for the first time in the Republic of Belarus.

Scope: institutions and departments of rehabilitation of cardiological patients, outpatient and inpatient mul-
tidisciplinary healthcare institutions, sports medicine institutions, corporate clients, medical institutions of de-
partmental health care, home monitoring.

Purpose: long-term outpatient monitoring of the physical state and location of the patient in real time.

Basic design, technological and technical and operational characteristics: development of a modern domestic
system that allows registration of bioelectric processes occurring in the heart, analyzing the size of load on the
heart and respiratory organs in the process of daily activities of a controlled patient, taking into account his
physical activity, with the possibility of analyzing and transmitting data in real time to the attending physician
for making the final decision, will allow to assess the disorder of cardiorespiratory function and provide timely
assistance to the observed patients; the wearable medical device under development, in addition to registration
of the electrocardiogram, the presence of breathing, the location of the patient and other indicators, will deter-
mine the position of the patient’s body, his blood pressure according to the electrocardiogram data.

TECHNICAL ADVANTAGES

There are domestic and foreign wearable cardiological, respiratory and cardiorespiratory monitors, includ-
ing those with registration of the patient’s physical activity, but without real-time feedback from the medical
staff, which excludes the possibility of a quick correction of the patient’s health and does not objectify the real
degree of disorders of his health; blood pressure is determined by existing medical devices using auscultatory
and oscillometric methods, which does not allow obtaining objective data during the patient’s motor activity
and at night time; also, existing cardiorespiratory monitors do not have such comprehensive functionality as the
developed medical device.

EXPECTED RESULT OF APPLICATION

The use of this technology will eliminate the shortcomings of the standard 6-minute walk test and monitoring
of electrocardiogram and blood pressure, namely: the inability to respond quickly (in real time and remotely) to
changes in electrical activity (arrhythmias, ST interval shift) and conduction (blockade), blood pressure (hyper- /
hypotension), respiratory failure (apnea) in the observed patient, dependence of the results of the assessment
of chronic heart failure on the motivation and fitness of the patient. It will also allow the attending physician to
monitor the effectiveness of the treatment and, if necessary, change or clarify it in a timely manner.

The scientific and technical reserve will be created; medical methods and technical solutions will be devel-
oped that allow creating real-time monitoring systems for the vital functions of a large number of patients at
the same time.
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CURRENT STAGE OF DEVELOPMENT
Research work in progress.

INFORMATION ON THE LEGAL PROTECTION

Device for monitoring the physical state and location
of the patient: util. model BY 7403 / N. P. Mitkovskaya,
S. V. Goubkin, A. N. Davidovich, V. I. Tolkachev, V. P. Kru-
penin, Y.V. Lemeshko. — Publ. 06/30/2011.

Personal devices for prevention of sudden cardiac
death / S. V. Goubkin, V. I. Yarmolinski, Y. V. Lemeshko,
S. N. Vasukevich // News of Biomedical Sciences. —
2021.— No. 1 (21). — P.95-102.

Portable medical devices for long-term monitoring of
patient’s health indicators / S. V. Goubkin, Y. V. Lemeshko,
S. N.Vasukevich, K. N. Zhogal, S. B. Kohan, V. M. Rubakho-
va // News of Biomedical Sciences. — 2021. — 3 (21). —
P. 188-196.

POTENTIAL CONSUMERS

AND INTERESTED PARTIES

State and private medical centers providing outpatient medical care; scientific organizations; higher and post-
graduate educational institutions.

DEVELOPMENT MANAGER

Sergey Gubkin, Head of the Institute of Physiology, NASB, MD, PhD, DSc, Professor, Corresponding Member of
the NASB.

CONTACT INFORMATION
Sergey Gubkin

E-mail: biblio@fizio.bas-net.by
Phone: (+375 17) 378 16 30
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