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TEXHOJIOIT'MU BYAYLIETO:
POBOTU3ALMA, UCKYCCTBEHHbI MHTENIEKT

|. PECTTYBAMKAHCKOE
HAYHYHO-MCCAEAOBATEABCKOE IMPEANPUATHE
WMHCTUTYT BUOXMMUNIN BUOAOTHNHECKH
AKTMBHbIX COEAMHEHWI
HALUMOHAABHOWM AKAAEMMM HAYK BEAAPYCI»

1. UHTEPAKTUBHbIN KANbKYNATOP OU3NYECKOTO PA3BUTUA U MUTAHUS
PEBEHKA

OMNMUCAHUE PA3PABOTKHN

MpenHasHayeH Ana GopMMPOBaHUA SN1EeKTPOHHOM 6a3bl AaHHbIX ANA YUPEXAEHUN 30PaBOOXPAHEHMSA B Lienax
OLleHKY Beca 1 pocTa pebeHKa B COOTBETCTBUM C ero BO3PaCcTOM C TOYHOCTbIO [0 iHA, Bblbopa NpoayKTa NuTaHmA
NpY HeLOCTaTOUYHOCTU FPYAHOTO MOJIOKA Y KOPMSALLEN MaTepy C YUETOM OTCYTCTBUSA UM HAaNMUMA PacCTPOCTB
nuweBapeHmns y MnageHua (6aszosoro, npodunaktnyeckoro, neyebHoro), GopM1MpoBaHnAa KaneHaaps BBeLeHUs
NPUKOpMa Npu rpyaHOM U UCKYCCTBEHHOM BCKapMJTMBaHM.

TEXHUWYECKUE NPEMMYLLEECTBA
AHaJIOrMYHbIX OTeYECTBEHHbIX Pa3paboToK HeT. 3apybeXkHbli aHanor — nporpamma Anthro — oueHVBaeT NnLb
du3nyeckoe pasBmTne pebeHKa, HO He NPefOCTaBNsAET PEKOMEHAALMNIA MO MUTaHMIO.

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

yl'lyLILueHI/le nMueBoro CctatyCa MnageHueB, paHHAA ANMarHOCTUKa OTK/TOHEHWUI B COCTOAHMM 340p0BbA, yBENN-
YeHne ynoBneTBOpPEHHOCTU I'IOTpE6I/ITe}1€I7I BCneacTeme noBbllLEHUA I/lHd)OpMI/IpOBaHHOCTI/I 0 CBOWCTBaXx UCMosb-
3yemMblX 3aMeHuTenen rPyaHOro mMosoka.

TEKYLLAA CTAOUA PA3BUTUA
Pa3paboTka BHepeHa B NPOM3BOACTBO.

CBEJAEHUNA O MPABOBOW OXPAHE
CBrAeTeNnbCTBO O JOOPOBONBHON PErNCTpaLMn 1 AeNOHMPOBAHMM 06beKTa aBTopcKoro npasa N2 1704-KI1.

MNOTEHUWAJIbHbIE NOTPEBUTENIN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
MeanumHcKmne paboTHUKM, YacTHble nLa (POANTENN), NPOU3BOANTENN JETCKOrO NUTaHMUA.

KOHTAKTHbIE JAHHbIE

MHepbko TaTbAHa BacunbeBHa, 3aMecTUTeNb akaeM1Ka-CeKpeTaps, AOKTOP MEAULIMHCKUX HayK.
E-mail: medic@presidium.bas-net.by
Ten.: (+37517) 2511713

Ky3HeuoB Oner EBreHbeBUY, AUPEKTOP, KAHAWAAT GUONOrMYECKX HAYK, JOLIEHT.
E-mail: office@ibiochemistry.by
Ten.: (+375 15) 25590 75
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I. OBLLECTBO C OrPAHMYEHHOW OTBETCTBEHHOCTBIO
(HOOCPEPHBIE TEXHOAOT NNy
(PESMAEHT HAYHYHO-TEXHOAOTMHECKOTO MAPKA —
OBLLECTBA C OrPAHMYEHHOM
OTBETCTBEHHOCTBIO «(MHKATAY)

2. MEQAULMHCKOE MHTENNIEKTYAJIbHOE AUATHOCTUYECKOE YCTPONCTBO
«MACTEP 310POBbfl»

OMNMUCAHUE PASPABOTKI

«MacTep 300poBbA» — HerHBa3uBHoOe ycTponcTeo Becom 180-200 r, npefHa3HayvyeHo Anda perncrpaunm, oLueH-
KW 1 CUCTEMHOTO aHasr3a aNneKTPodr3NONOrnYecknx CUrHaIoB Tena YenoBeKa, oTpakaloLWwmx ¢pusmonornyeckoe
COCTOSIHME OpPraHM3Ma B PeXKMMe peanbHoro BpeMeHU. CO6CTBEHHAs aBTOHOMHaAs MNamMsiTb Aatumka — 180-200 un3-
MepeHuii. be3 nogKNoYeHWs K CETH, MOXET NCNONb30BaTbLCA Ha /060 TEePPUTOPMU U B MONIEBbIX YCIIOBUSAX.

TexHonornyeckyto OCHOBY YCTPOWCTBa COCTaBNAET GU3NONOrMYECKM yNpaBnaeMbli 3aMKHYTbI KOHTYp (PCLC —
Physiological Closed-Loop Controlled Device) Ha ocHoBe KoHLenuuu ¢pusmonormyeckort Hopmol P. BoeBckoro
(Poccunckas Oepgepauus).

[locToBepHOCTb pe3ynbTaToB 06ecneunBaeTca TOKanbHbIM U CETEBLIM MPOrpaMMHbIM obecrieyeHnem, aHanu-
TUYECKOW SKCNEPTHOWN CUCTEMOW, aNroOPUTMaMM reHePaTMBHONO UHTEIeKTa, 6ONbLINX A3bIKOBbIX MOAENEN CTa-
TUCTMYECKO 00PabOTKM AaHHbIX, 06/1TaYHBIMU HAKOMUTENSMM U CETAMM.

TEXHUYECKUE MPEMMYLLUECTBA

OTHocuTcA K undposoi meguuuHe. Vicnonb3yemble B yCTPONCTBE TEXHOMOMM MO3BOAAIOT aBTOMATU3MPO-
BaTb MPOLIECC OLIEHKMN COCTOAHMA 340POBbA YeNIOBEKA, HaKanvBaTb, COXPaHATb U CPaBHMBATb AaHHbIe Hauu-
HaA ¢ 2,5 neT, KOHTPONMPOBaTb IPHEKTUBHOCTL TEPANEBTUYECKMX MEPOMNPUATAI B TEUEHNE XKN3HU, IMEIOT Bbl-
COKMI MOTEHUManN AnA ynyJlleHna KayecTBa MeMLUHCKOrO 00CYXMBaHUA, MUHUMKM3aLMMW YeNOoBeYeCKUX oLn-
60K 11 CHUMEHVA KOTHUTUBHOW NeperpysKku Bpaya.

YCTpOMCTBO MO3BOASET MeAULUMHCKOMY crieumanncty 3a 7-10 mMyvH B noObiX yCloBusAX (BK/oYas nosne-
Bble) 1 6e3 creLranbHOM NOArOTOBKY MaUMeHTa NPOBECTU MHTErPAbHYIO OLEHKY COCTOSIHUS ero 3[0PO0Bbs,
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nonyynTb MallMHHOE 3aKM0YEeHNE Ha SNEKTPOHHOM N 6yMa)KHOM HocuTene, onpenesintb JOPOXKHYIO KapTy
BOCCTAaHOBNEHMA 300POBbA NCCnegyemoro n ocywecTBnAaTb I'IOCJ'Ie,D,leLLl,VIIZ KOHTPOJIb 3¢¢EKTVIBHOCTVI 0340pPO0-
BUTEJIbHbIX MepOI'IpVIFlTVIVI.

OXUAAEMbIA PE3YJIbTAT NPUMEHEHMA
BHeapeHne menLMHCKOro YCTPOMCTBA B MPAKTUKY 3PaBOOXPaHeHA NO3BOJINT:
- peann3oBatb B MeAULIVHE NePCOHANN3UPOBAHHDI, LIeTOCTHbIN MOAXO[ K 3[0POBbIO YENIOBEK];

— COKpaTUTb BPEMEHHbIE 11 MaTepuasibHble 3aTpaTbl Ha NPoBefeHVe 00CelOBaHNIA 1 CPOKM YCTAHOBIEHUS
[AMarHosa;

— COKPATWTb N36bITOYHOE KCMOJb30BaHMNE JOPOrOCTOALMX METOAOB 06C/Ief0BaHMS;
— KOHTPONMpoBaTb 3GPEeKTUBHOCTb TEPANUN 1 0340POBUTENbHBIX MEPONPUATUIA;

— CMocoOCTBOBATb MOBbILLIEHNIIO Bd)d)eKTVIBHOCTVI B3alMOAENCTBUA Bpaya 1 nauneHTa, a TakKe yaoBJ1IeTBOPEH-
HOCTU NauneHTa pe3yJibTaTaMu;

— ONTUMMN3NPOBATb NPOLECC OKa3aHUA Me,D,I/ILI,I/IHCKOIZ MOMOLUN B PErMoHax.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBatesibCkaAa Win OrnbITHO-KOHCTPYKTOPCKaA (TexHONornyeckas) pa60Ta; BHeape-
Ha B Npon3BoOACTBO.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MeaunumHCKne opraHn3auuy pPasanyHoro YpoBHS 1 Npasa cO6CTBEHHOCTY AJiA NEPBUYHOTO OCMOTPA 1 AVHA-
MUYECKOTrO HabJIIoAEeHNIS 33 COCTOAHNEM 340POBbSA HAaCeNeHVs B TeUeHre Xn3Hu (c 2,5 neT).

KOHTAKTHbIE AAHHbIE

Xpyctuukas Jlapuca boprcosHa, aupeKkTop, Bpay-TepanesT.

E-mail: hrustitskayf@list.ru

Ten.: (+375 29) 693 80 69

lpebeHeBny lanvHa bpoHucnaBoBHa, Bpau-TepanesT Y3 «MonuknuHmka N2 7 r. bobpyiickay.

E-mail: gabr.slav@mail.ru
Ten.: (+37529) 159 67 65

TkaueHKo Bagnm BrKTopoBMY, cneumanuncr.
E-mail: tkachenko_v@tut.by
Ten.: (+37529) 696 19 75
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lIl. OTKPBITOE AKUMOHEPHOE OBLLIECTBO
«(MUHCKUKN HUN PAAMOMATEPUAAOB)

3. CUCTEMA KOHTPOJ11 0CEBOW HATPY3KU CKOH

OMNMUCAHUE PASPABOTKI

Cunctema COCTOWT M3 JAaTUMKOB AepopMaLmy, KOTOPble MOHTUPYIOTCA Ha MOCTax aBTOMoOUAsA, 1 6rioka ynpasre-
HUA U UHAUKaumW. [laTurkn gedpopmMalum npeobpasyioT BeNnUrHy AepopmaLivi MOCTa B SNIEKTPUYECKUIA CUTHaT,
MPOMNOPLVOHANbHbIN BEMMYMHE Harpy3KM MOCTa, KOTOPbIN NpeobpasyeTca B LdpoBOM BUA 1 NCMONb3yeTcs Ans
BbIUYMICNIEHMA BENMYUHBI Harpy3Kkn mocTa. OT JaTUMKOB AaHHbIE O BENMUMHE Harpy3Ku nepeparotca B LMdpoBOM
dopmaTMpoBaHHOM BUAE Ha GNTOK ynpaBieHVA U MHAMKALWN, KOTOPbIA BbIYMCIAET HArpy3Ky, MPUXOASLLYIOCs Ha
Kark[yto OCb, 11 OOLLYI0 Harpy3Ky aBTOMOOWA 1 OTOOPaXKaeT AaHHbIe O Harpy3Kax ocei aBTOMOOUNA 1 BeIMUNHE
neperpy3ku. Boisog nHpopmaLmm Ha 6opToBOM KoMnbloTep aBToMo6ust no wiHe CAN nnm Ha cMapTdoH no Wi-Fi.

TEXHUYECKUE MPEMMYLLECTBA
COCTAB CKOH o
MorpelHoCTb n3MepeHus Harpy3skun — meHee 5 %.
1. Jatumnk gedpopmanmm

3. PasBeTBUTON [Juana3oH paboumx Temnepatyp — ot —40 go +70 °C.
3. bnok ynpasnenuna n nuamkauumn KonnuecTBo faTumKoB Ha Kaxablt MOCT — 1 unn 2.
4. CmapTdon/TIK/boptosan ceto Vicnonb3oBaHue ManorabapuTHbIX HTENNEKTyasb-
HbIX JaTYMKOB COOCTBEHHON pa3paboTKm.
NuTtepdeiic CAN2.0 SAEJ1939.
OcyLecTBnAeT CaMOKOHTPOJb, KOHTPOJb MCMpaB-
HOCTU JaTYVKOB W IMHUW CBSI3U U MPY HANTMYMM HENC-
NPaBHOCTM BbIAAET ANArHOCTUYECKYD MHOPMaLUio
W CMTHan HeMCNpPaBHOCTHU.

OMWAAEMbIA PE3YJIbTAT NPUMEHEHUA
YcTaHOBKa Ha CepUIMHbIX aBTOMOBUNAX.

TEKYLLAA CTAOUA PA3BUTUA
BbinyLeH onbITHbIN 0bpaseL,.

CBEJEHMA O MPABOBOI OXPAHE
MaTeHT Ha nonesHyto moaenb N2 201365.

NMOTEHUWAJIbHBIE NMOTPEBUTENU U/WNTN 3BAMHTEPECOBAHHDIE B PASPABOTKE
MA3, KAMA3.

KOHTAKTHbIE BAHHbIE

MocnaHoB Anekceli Hrukonaesuu, pykoBoauTenb ceKTopa pa3paboTKy CUCTEM KOHCTPYKTOPCKOro oTaena —
rNaBHbIV KOHCTPYKTOP.

E-mail: mniirm@mniirm.by

Ten.: (+375 44) 753 4276

HaymoB BukTop AHaTonmneBuy, HavyanbHUK CEKTOpPA.

Ten.: (+37529) 658 88 19

PagueHko Cepren HukonaeBuuy, BeayLunin HXeHep-KOHCTPYKTOP.
Ten.: (+37529) 858 41 78

bbikoB OaHuun NropeBuuy, uH>keHep-KoHCTpyKTOp Il KaTeropuw.
E-mail: ghjtytueregeg@gmail.com
Ten.: (+375 44) 747 20 63
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TEXHOJIOIT'MU BYAYLIETO:
POBOTU3ALMA, UCKYCCTBEHHbI MHTENIEKT

V. YHPEXXAEHME OBPA3OBAHNA
«BUTEBCKMN TOCYAAPCTBEHHbBIN YHMBEPCUHTET
MMEHW T1. M. MALLEPOBAY

4, OUEHKA CTENEHN BOCMANEHUA CTEHKWU KWLWIEYHUKA METOAAMHU
UCKYCCTBEHHOIO UHTENEKTA

OMNMUCAHUE PA3PABOTKHN

B HacTosLLee BpemA aKTUBHO pa3pabaTbiBaloTCs HOBbIE METObI YNIbTPa3BYKOBOW AUArHOCTVKI Pa3fINYHbIX 3a-
6oneBaHWi. B KNMHMYECKOW NpakTUKe BOCTpeboBaHa HEMHBA3UBHASA, B PEXMME peasibHOro BpeMeHu nHdopma-
LA O CTEMEHU aKTUBHOCTU Pa3fINYHbIX BOCMANIUTENbHbIX 3a60/1eBaHUIA, KOTOPY MOXeT 06eCrneynTb ynbTpassy-
KoBOe MccnefoBaHyie. 11 HEKOTOPbIX KOHKPETHBIX 3a060N1eBaHWiA, HanpumMep 6one3Hel KrlleyHuKa, pa3pabo-
TaHbl CyObeKTVBHble KpUTepUy (He GopPMan3oBaHHbIE U BbIMOJTHAEMbIE BPaYOM UHTYUTVIBHO) YlbTPa3ByKOBOM
AVArHOCTVIKMN aKTYBHOCTU BOCMAIMTENbHOTO NMPOLIECCa, OfHAKO OHW MMEIOT OrPaHUYeHUsA 1U3-3a HEAOCTaTOYHO
dopmanmsoBaHHO oLeHKM. MpefcTaBneHHbIN NPOEKT NMOCBALLEH CO3AaHNI0 C MOMOLLbIO NCKYCCTBEHHOTO VH-
TeNneKTa CUCTEMbI OLIEHKU CTEMEHUN aKTUBHOCTY BOCMANUTENbHbIX 3a60M1eBaHMi, OCHOBaHHbIX Ha aHanm3e ung-
POBbIX N306PaXKeHN faHHbIX YIbTPa3BYKOBOrO UCCIIefOBaHNA.

yJ'Ipra3B)/KOBOE nccnenoBaHne CTeHKN KMLLEYHNKa

Bbinenenue KOHTYpa CTEHKU KNLLEYHIKA
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TEXHOJIOTU BYAYLWEIO:
POBOTU3ALNA, NCKYCCTBEHHbBIV UHTENNEKT

TEXHUYECKUE NMPEMMYLLUECTBA

B pe3ynbTaTe paboTbl peannm3oBaHO pacno3HaBaHUe LWKabl Pa3MEPHOCTM Ha LMPPOBbIX N306PaKEHUAX YIib-
TPa3BYKOBbIX MCCNEAO0BAHMI, NPOBEAEHa CErMEHTALMA MPaHNL CTEHKM KULWEYHVKA, COCTaBMIEHbl NAEHTUdIKA-
LVOHHbIE MOKa3aTenu, Xxapakrtepusyrwwune 06'bEKTbI, KOTOpble NpeacTaBnAlT cobom VHBapMaHTHble MaTeMaTW-
yeckne dopmyrbl. PazpaboTaHa Takxe CCTEMA OLIEHKN BEPOSATHOCTM MPU3HAKOB BOCMaNMTENbHbIX 3aboneBa-
HUN KUweyHnKa, co3faHa u 06yqua Hel‘/'IpOHHaFI ceTb ANnA ANarHoCTUKM BOCNannTe/1IbHbIX 3aboneBaHuUi CTeH-
KW KrLeyHrKa. CncTema MOXET 6biTb 0OyueHa Ans NOCTaHOBKU iMarHo3a Mo ynbTpa3ByKOBOMY UCCIef0BaHIO
nto60ro BHYTPEHHEro opraHa.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

PaboTa HeceT BaXKHbII CoUManbHbIA N SKOHOMUYECKNIA Bd)q)eKT, MOCKOJIbKY NO3BOJIAET n36exartb AOpPOorocton-
X na6opaToprlx nccnefoBaHNin AN QUarHoCTUKN BHYTPEHHUX 3aboneBaHui 1 MUHNMN3NPOBATb XNPYpPrn-
4yeCkoe BMeLWaTeNIbCTBO B OPraHM3m YenoBeKa.

TEKYLWAA CTAONA PA3SBUTUA
BbinonHeHa HayuHo-mccnefoBaTenbcKasn UM OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEAIEH/A O NPABOBOW OXPAHE

MpoayKT 3aLuKLLeH B COOTBETCTBIUM C 3aKoHoAaTeIbcTBOM Pecny6nvku benapycb 06 aBTopckom rnpase. CBuge-
TENbCTBO 0 AOOPOBOSILHONM PErncTpaLmv 1 AeNOHMPOBaHNM 06beKTa aBTOPCKOro npasa N2 1676-KIT.

NMOTEHUWAJNbHbIE MOTPEBUTENU U/WITN 3AUMHTEPECOBAHHDIE B PASPABOTKE
MeanumrHCK e yupexaeHus, MegULNHCKE YHUBEPCUTETbI, MEAULIMHCKINE KOTeXN.

KOHTAKTHbIE BAHHbIE

KopueBckas EneHa AnekceeBHa, 3aBefytoulas Kadpeapor NprKnagHoOro 1 CUCTEMHOIO NMPOrPamMMUpPOBaHNs,
KaHaunpat (I)I/I3I/I KO-MaTeMaTU4yeCKnX HayK, JOLEHT.

E-mail: korchevskaya.elena@gmail.com

Ten.: (+375 29) 591 09 35

MacnuHnues Bnagucnae Cepreesuy, BbIMyCKHYIK.

TpasHnyeBa MonuHa BnaammrposHa, cTaplivin npenogasaTtesib Kadeapbl NPUKNagHOTo N CUCTEMHOTO
NpPOrpaMm1poBaHUs.

E-mail: travnichevapolina@gmail.com

Ten.: (+37529) 894 93 17

13



TEXHOJIOIT'MU BYAYLIETO:
POBOTU3ALMA, UCKYCCTBEHHbI MHTENIEKT

V. YYPEXAEHWE OBPA3OBAHMS
«"POAHEHCKMM TOCY AAPCTBEHHBIV YHUBEPCUTET
MMEHM GHKM KYMAABD)

5.YYEBHO-MPOU3BOACTBEHHAA RD-NJIATOOPMA
ANA BbICOKONPOU3BOAUTENbHBIX SHEPTOCBEPETAOLLINX CUCTEM
WYCTPONCTB KOHTPAKTHOW JJIEKTPOHMKI HA BA3E AIEP ARM CORTEX-M4, -M7

OMUCAHUE PASPABOTKIU

HayuHas n Hay4HO-TeXHMYeCKas HOBM3Ha NpPo-
eKTa COCTOWUT B peanv3auun KOMIUIeKTa aBTO-
MaTU3MPOBaHHbIX Pabourx MecT, COOTBETCTBY-
fowero 6a3oBoN KOHLENUMU KOHCTPYKTUBHOMO
N apXUTEKTYPHO-MPOrpaMMHOIO  MCMOMHEHUA
yuyebHO-npomn3soacTBeHHOW RD-nnatdopmbl Ans
BbICOKOMPOW3BOANTENbHbIX SHeprocbeperaroLmx
CUCTEM U YCTPOWCTB KOHTPAKTHOWM SNEKTPOHUKN
Ha 6a3e agep ARM Cortex-M4, -M7. ®yHKLmMoOHan
pa3paboTaHHbIX aBTOMATU3MPOBaHHbIX pPaboumnx
MecT obecneunBaeT NPakTUYeCKyo BO3MOXHOCTb
MX UCMOMb30BaHNA MaKCMabHO WPOKMM KpY-
rom MoTeHLManbHbIX 3aKa3uuMKoB ANA pelleHns
yuebHbIX, NCCIeA0BATENbCKIMX, MPOEKTHbIX U1 MPO-
N3BOACTBEHHO-KOMMEPYECKMX 3afay Npu MUHU-
ManbHOW KOHEUYHOW CTOMMOCTU YKa3aHHbIX paboT.

Anroputmbl GYHKLMOHMPOBaHUS 6a30BOr0 KOHLIENTa Ha MPOrpPaMMHO-annapaTHOM YPOBHE 06eCrneumnBatoT pe-
LeHMe 3afay NPOTOTUNNPOBaHNA CUCTEM MPOCTPaHCTBEHHONM OpUeHTaumy ¢ ucnonb3oBaHnem MEMC-ceHcopoB
Ha nnatpopme Opend291-C, NUCLEO 64, otnagku 1 TeCTUpoBaHUs NpoBoAHbIx moaynei Ethernet ana -Vl ypos-
Henn mogenu OSI Ha nnatdopme STM32F746G-DISCO, nccnegoBaHus 1 pa3paboTkmy apxmMTeKTyp 1 6a3oBbiX MO-
Zenei opraHn3aLmm HEMPOHHbBIX CTPYKTYp Ha 6a3e S-F RAM, NOR-NandFlash mogynen namatu n ycTponcTs xpa-
HeHMA faHHbIX Ha nnatdopme Opend07-C, co3paHmA NPOorpaMmmHO-anmnapaTHbIX KOMMIEKCOB AA NCCNef0BaHNA
undpPOBbIX CUCTEM Mepeayn 1 06paboTKM MyNbTUMEANIHBIX AaHHbIX Ha nnatdpopme Opend291-C, NUCLEO 64,
TUMOBbIX KOMMYHVKaLWUOHHbIX MOZYeN A1 MOCTPOEHUA NPOBOAHBIX MPOMbILLUAIEHHbIX CETEN U BHYTPUCXEMHbBIX
nHTepdencos Ha b6ase KoHTpoepoB SN65HVD230, USB3300, FM24CLXX, XPT2046, a Tak»ke 1abopaTOPHbIX KOM-
MNJIEKCOB A NPOTOTUMPOBAHUS 6ECNPOBOAHbIX CUCTEM COOPa 1 06PABOTKN AaHHbIX B PEXIMME PeasnibHOro Bpe-
MeHU Ha 6a3e mogyneit SWPFO1SA, BlueNRGQTR BLTE 4.0, NRF24L01.

TEXHUYECKUE NMPEMMYLLECTBA

M3 ocobeHHOCTel pa3paboTKu, B OTNIMYME OT KCMOMNb30BaHHbIX PaHee, Harbonee 3HaUMMbIMK ABAAIOTCA TP
MCMONb30BaHHbIX annapaTHbIX peLleHns:

1) ncnonb3oBaHUe rpynn 4aTYMKOB NPOCTPAHCTBEHHON CTabunm3auum (MarHUTOMETP, akCeriepoMeTp 1 rmpo-
CKOM), HENOCPEeACTBEHHO NOAKIIYAEMbIX K e4MHbIM CTAaHAAPTU3MPOBaHHbBIM BHYTPUCXEMHbIM MHTepderncam Mu-
KpokoHTponnepa I12C, SPIvT. a.;

2) ucrnosnb3oBaHVe BbICOKOYPOBHEBbIX Moaysiei 6ecnposogHoro goctyna ¢ UART-uHTepdencom;

3) ncnonb3oBaHue KomnnekcHbix MogynbHbix peweHnn NAND/NOR/DDR sngos ROM/RAM-HakonuTenen Kak
4na cucteM 06paboTKM AaHHbIX, TaK 1 ANA UX BU3yanu3auun.
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TEXHOJIOTU BYAYLWEIO:
POBOTU3ALNA, NCKYCCTBEHHbBIV UHTENNEKT

MepBad rpynna peweHnin NO3BONAET OCYLECTBAATb U3yUyeHne 1 pa3paboTKy NnepBUYHbIX Npeobpa3oBaTe-
nen pU3NYeCKNX NapameTpoB, a TakXKe MX B3aUMOAENCTBME C BblunmcamnTenbHbiM agpom ACY. Btopas rpynna
peLeHnin NO3BOJISET OCYLLECTBAATL U3yUeHNe 1 Pa3paboTKy TEXHUUYECKNX PELUEHUI opraHn3aLun 4ByCTo-
POHHEro obMeHa AaHHbIMM Mo 6ecnpPoBOAHbIM NHTEpPdEencam MeXay MUKPOKOHTPOIIEPOM U CEPBEPHBIMUA
notpebutenamn. TpeTbA rpynmna pelleHnin No3BoNAET OCYLLECTBATb N3yUyeHne N pa3paboTKy cMcTem XpaHe-
HUA JAaHHbIX U OpraHn3aL My OQHOBPEMEHHOIO X NCMOMIb30BaHMeE AA BblYUCANTENBHOIO Y BU3yanu3mnpyo-
ero mogynen.

KOHKypeHTOCMOCO6HOCTb pa3paboTku oOycnoBeHa Tem, YTo QYHKLMOHAN pa3paboTaHHbIX aBTOMaTH3M-
POBaHHbIX Pabounx MecT obecrneymBaeT NPAKTUYECKYO BO3MOXHOCTb NX UCMONTb30BAHNS MAaKCUMAJIbHO LUK-
POKMM KPYrom 3aKa3ulKOB AJ1sl PELUEHUs yUYeOHbIX, UCCNIelOBaTENbCKNX, MPOEKTHBIX 1 MPOV3BOACTBEHHO-
KOMMepYeCKMX 3aay npu MUHMMANbHOM KOHEYHOWN CTOMMOCTU YKa3aHHbIX paboT. OTO CBA3aHO C YHUBEp-
CanbHOCTbIO NCMOJNIb3yeMOW NNAaTGOPMbI 1 MOSHOW OTKPbLITOCTBIO NMPOrpaMMHO-annapaTHOM COCTaBAALLEN,
obecnevymnBaloLLe NOTEHLMANbHOMY 3aKa3urKy BO3MOXHOCTb JIMOO CaMOCTOSTENIbHOW NepeKoHdurypaumu,
nnbo ee 3aKa3sy, MPUYEM KaK Ha anmnapaTtHOM, Tak Y Ha MPOrPaMMHOM ypOBHE. JnieMeHTHas 6a3a u 6a3oBble
nporpamMmmHo-annapaTHble NIaTpopPMbl KOMMNEKCOB cepTrudmLmpoBaHbl B Poccuiickon Oepepavmm, Pecnybnu-
ke benapycb, Kutae n B ctpaHax EBpocoto3sa.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

B pe3ynbTate BbINONHeHWA NpoekTa 6ygeT co3naH GyHKLMOHANbHO 3aKOHUEHHBIM KOMMIEKC 13 aBTOMaTU3K-
POBaHHbIX Pabourx MecT, MO3BOAAIOLMIA OCYLLECTBAATL YYebHYI0, NCCIe[0BaTeNbCKYIO, U MPON3BOACTBEHHO-
KOMMepUeCKyo AeATeIbHOCTb MO M3YUeHuio, pa3paboTke 1 NOAroTOBKE K NPOV3BOACTBY BbICOKOMPON3BOAUTESTb-
HbIX 3HeprocbeperarLLmx CUCTEM 1 YCTPONCTB KOHTPAKTHOM 31eKTPOHMKM Ha 6a3e agep ARM Cortex-M4, -M7.

CocTaB aBTOMaTV3UPOBAHHbIX PAabOUMX MECT MPUBEAEH HUXKE:

1.J1TabopaTopHbI KOMMNEKC ANs NPOTOTUNMPOBAHNA CUCTEM MPOCTPAHCTBEHHOW OpMEHTaLMK C UCMOJb30Ba-
Huem MEMC-ceHcopoB Ha nnatdopme Open4d29I-C, NUCLEO 64.

2. MNporpammHo-annapaTHbI KOMMAEKC AN OTNafKM U TeCTUPOBaHUA NPOBOAHbIX Mogynei Ethernet gna |-
VIl yposHeln mogenu OSI Ha nnatdopme STM32F746G-DISCO.

3. ApxuTeKTypa 1 6a3oBble MOAENU OpraHU3aLUm HEMPOHHbIX CTPYKTYp Ha 6a3e S-F RAM, NOR-NandFlash mo-
oynen namATY N YCTPONCTB XpaHeHnA AaHHbIX Ha nnatdopme Open407-C.

4. TporpaMmMHOo-annapaTHbIi KOMMEKC AiA UccnefoBaHua LMdpPoBbIX CUCTEM Nepefayn n 06paboTKu Myb-
TUMELMNIHBIX AaHHbIX Ha NnaTdopme Open4d291-C, NUCLEO 64.

5. TnoBble KOMMYHWKaLMOHHbIE MOAYNN ANA NOCTPOEHUA MPOBOAHbIX MPOMbILLIEHHbIX CETEN 1 BHY TPUCXEM-
HbIX UHTepdEeCcoB Ha 6a3e KoHTponnepos SN65HVD230, USB3300, FM24CLXX, XPT2046.

6.J1abopaTopPHbI KOMMEKC As NPOTOTMNNPOBAHNA 6eCNPOBOAHbIX CUCTEM COOpa 1 00PabOTKM AaHHbIX B pe-
XVMe peanbHoro BpemeHu Ha 6aze mopgynein SWPFO1SA, BlueNRGQTR BLTE 4.0, NRF24L01.

TEKYLLAA CTAOUA PA3BUTUA
BbinyLeH onbITHBIN 0bpasel,.

CBEAEHUA O NPABOBOV OXPAHE

AsTopckoe npaso (copyright), 3asBKa Ha nonesHyto Mofesb, 3asBKa Ha MPOMbILLNEHHbIN o6paseL (MPOMbILL-
NeHHbIN An3aliH), TMLEH3NOHHOE cornalleHne (MMLeH31A), NaTeHT Ha MoJIe3HY0 MOeb, MaTeHT Ha MPOMbILLIEH-
HbIli 06pa3eL, (MPOMbILLIEHHbIV f13aliH).

NOTEHUWAJIbHBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

YupexgeHnsa BbICLLEro 1 CpefiHero crneyunanbHoro obpasoBaHMA Mo CneurnanbHOCTAM TEXHUYECKOro 1 ecTe-
CTBEHHO-HayuyHoro npodunen. YuebHble 1 HayuyHO-UCCNIefoBaTeNbCKMe NabopaTopmm No NPoduto MUKPOKOH-
TponnepHol TexHrKM 1 ACYTI. RD-LeHTPbl HayUHbIX 1 MPOMbILLIEHHbIX YUPEXAEHUA U NpeanpuaTAi Pecnybnmku
Benapycb 1 3apybexbs.
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KOHTAKTHbIE AAHHbIE

BewTiok KOpuin Poctucnasosuy, 3aBepytolwmnin Kapenpon MHGOPMaLMOHHbIX CUCTEM U TEXHONOMMIA, KaHAUAAT
TEXHWNYECKMX HayK, JOLEHT.

E-mail: beytuk@grsu.by

Ten.: (+37529) 149 28 77

Pama3zaHoB Butanuin Muxaiinosuy, ctapLumii npenogasatesib Kadpeapbl MHGOPMALIMOHHbBIX CUCTEM U TEXHOJTOTUIA.

AHNYKMH BaneHTUH BuktopoBuy, cTaplunii npenogasatesnb kKadenpbl UHGOPMALMOHHbBIX CUCTEM Y TEXHONOTUIA.

CebpoBckan lanvHa MeTpoBHa, CTaplinii npenoaasatenb Kadeapbl MHGOPMALIMOHHbBIX CUCTEM U TEXHOOTWA.

6. UHHOBALIWOHHDIE NOAX0AbI K NOCTPOEHWU0 NHOOPMALIUOHHDBIX
MOAENEN TOPOAI0B

OMUCAHUE PA3PABOTKU

Pa3paboTaH METOLONOMMUYECKNIA NOAXOS, K MOCTPOEHNIO
MHGOPMaLMOHHBIX MOAENeN ropofoB 1 ONMCaHUIO FOPOA-
CKOW TEPPUTOPUM KaK KOMMEKCHOW CUCTeMbl, 06pa3o-
BaHHOW rpafloCcTPOUTENbHOW CPefol, HaceneHnem, Heob-
XOAVMbIMU MHGPACTPYKTYpamu, TeMNopanbHbIMU 1 APYTn-
MW acnektamu. B pesynbTtate nonyueHbl: o6Lan apxuTek-
Typa yHVBepCasibHOW CUCTEMbI lIAHHbBIX FTOPOACKOW Cpefbl,
Mofenb AaHHbIX, Moaenb GYHKUUA 1 mogenb uHTepdei-
coB. MeToponornyecknin Nogxos K NOCTpoeHnto nHdop-
MaLMOHHbIX MoZesiel FOPOAOB Pa3BUBAET KOHLIEMLMIO Mo-
CTPOEHUA CUCTEM, CBA3AHHbIX C HaKoMieHeM ypbaHuCTu-
UeCKMX JaHHbIX 60MbLIOro 06beMa 1 NoceayoLein ux 06-
paboTKoi ¢ ncnonb3oBaHnem OLAP-TexHonorun un anro-
putmos Data Mining. Pe3ynbTatbl pa3paboTkn npencras-
NAT UHTEpeC ANIA WMPOKOro Kpyra NnL, 3aMHTepeCcoBaH-
HbIX B SKOHOMWKO-COLIManbHOM U KYJIbTYPHOM Pa3BUTUN ro-
POACKMX TEPPUTOPUIA B LiENAX BbIPabOTKM CTpaTerum pas-
BUTWA FOPOAOB 1 YNyYLLIEHMA KauecTBa »KN3HW HaceneHus.

TEXHUYECKUE NPEMMYLLECTBA

ObecneyeHue cncTemMmatmsaumnm n aHannsa CO6I/IpaEMbIX
AaHHbIX B paMKax eanHoro d)OpMaJ'II/BMa.

BbisiBneHue BaxxHOM MHbOPMaLIMK NPV aHa3e U NaHu-
POBaHUV Pa3BUTWS TOPOLACKNX TEPPUTOPUIA.

CBoeBpemeHHoe ornpefeneHne Kak nonoXnTesbHbIX, Tak
1 oTpuULaTeNibHbIX TEHAEHLMI B Pa3BUTUN FTOPOACKUX Tep-
pUTOPUIA, BO3MOXKHOCTb MIaHUPOBaHUA N3MEHEHUN, YyY-
LIAIOLMX KaueCTBO »KN3HW HaceNeHUA 1 KOHriomepar ro-
POACKNX TEPPUTOPUIA.

OXUAAEMDbIA PE3YJIBTAT MPUMEHEHUA

Peannzauyua yHMBepcaanoPl CNCTEMDI laHHbIX FOpO,El,CKOVI cpenbl, KOTOpan 6y,qu YUnTbIBaTb BCE€ aCMEKTbI (I)yHK'
LUMOHNPOBAHMA ropoda, Npon3BoAnTb HakonneHne (c ncnonb3oBaHMEM TEXHONOTUI CKnagnpoBaHnA ,anHbIX)
N aHann3 COOTBETCTBYOLWUX AaHHDIX. Pe3yanaTb| aHanlnM3a MoryT ObITb npMeHNMbI ANnAa onpeaesieHnAa nHaek-
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Ca KauecTBa ropofckol cpefpl, MHOEKCa 3arpa3HeHus, OLEeHKN 3GGEKTUBHOCTM KCMONIb30BAHUA TEPPUTOPUN,
onpeaeneHys TeHAEHUUIA Pa3BUTUS TOPOLCKUX TEPPUTOPUIA.
TEKYLWLAA CTAAQUA PA3BUTUA

BbinonHeHa Hay4YHO-unccnenoBatesibCkaa UWin OnbITHO-KOHCTPYKTOPCKanA (TexHOMornyeckas) pa60Ta.

CBEJEHUWA O MPABOBOW OXPAHE
ABTOpPCKOE Npaso.

NMOTEHUWAJIbHbIE MOTPEBUTEN U/WTN 3AUHTEPECOBAHHDIE B PA3PABOTKE

focymapcTBeHHbIE 1 YaCTHbe CTPYKTYPbI, 3aHMMAaoLLeCs BOMPOCaMM SKOHOMUKO-COLIMANbHOTO 1 KYJIbTYPHO-
ro Pa3BUTUA FOPOACKNUX TEPPUTOPWI, YyULLIEHNA KaueCTBa KU3HW FOPOLACKOro HaceseHuns.

KOHTAKTHbIE BAHHbIE

PyaukoBa-OpoHxédep Jlaga BnaarmmpoBsHa, AoLeHT Kadeapbl COBPEMEHHbIX TEXHONIOTMI MPOrpaMMUPOBa-
HUA, KaHonaaT (I)I/I3VIKO-MaTeMaTVI'~IeCKI/IX HayK, OLUEHT.

E-mail: rudikowa@grsu.by, rudikowa@gmail.com.

Ten.: (+375 29) 781 63 55

CemeHuyk HaTtanbsa BnagnmmpoBHa, foueHT Kadenpbl dyHAaMeHTanbHO 1 NPUKNagHON MaTeMATUKN, KaHaW-
aTt GU3MKO-MaTEMATUYECKMX HAYK, JOLEHT.

E mail: semenchuk_nv@grsu.by

Ten.: (+375 29) 786 69 44
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VI. BEAOPYCCKMN HALUMOHAABHbLIN
TEXHUYECKMN YHUBEPCUTET

7. UHTENNEKTYANbHBIE TEXHONOTWX YNPABNEHWUA BONbLUINMU AAHHBIMU
B SHEPTETUYECKMUX CNCTEMAX

OMNMUCAHUE PA3PABOTKHN

DHepreTUyecKmne CUCTEMbI 1 CETU NPEACTaBAAIT COO0M COBOKYMHOCTb OOEKTOB 3NEKTPOIHEPreTUKM 1 SHEPTOo-
MPVHYMAIOLLMX YCTaHOBOK NOTPebuTeneil SneKTprYeckom SHepriu, CBA3aHHbIX 0OLLMM pexrMmoM paboTbl B egu-
HOM TEXHOJIOrMYeCKOM NpoLecce NPOU3BOACTBA, Nepefayun 1 NoTpebneHrsa SNeKTPUYeCcKon SHeprm B yCnoBu-
AX LeHTpasn30BaHHOIO OrnepaTMBHO-ANCNIETUEPCKOTO YNPaBNeHNA B 3/IEKTPO3HEPreTKe, rae NOCTOAHHO NPo-
TeKaloT npoLeccbl c6opa, XpaHeHns, 06pPaboTKM 1 aHanM3a AaHHbIX, KONMYECTBO KOTOPbIX HEYCTaHHO pacTer.
3TO NPMBOAUT K HEOOXOANMOCTU NPUBIIEYEH WA TEOPETUYECKOrO 1 MPUKNAJHOrOo annapara nosyyaloLen ctpe-
MUTeNbHOE pa3BuTME B HAaCTOALLee BPeMA Teopumn 60NbLUNX Yncen.

Bonblune faHHble — 3TO MAaCcCUBbI AaHHDBIX, OTANYaKoLWKecs rnaBHbIM 06pa3om 06beMOM, pa3HOObpa3meMm, Bbl-
COKOW CKOPOCTbO 00pabOoTKM UM BAPUATUBHOCTBIO, KOTOPbIE TPEOYIOT NCMOJIb30BAHWA TEXHOMOMMM MacluTabu-
poBaHus AnsA 3GHeKTUBHOrO XpaHeHs, 06paboTKY, ynpasneHns 1 aHanusa (cornacHo FOCT P UICO/M3K 20546-
2021). Takoi TN HGOpPMaL MM NpeanosiaraeT UCMOb30BaHUE Pa3fIMYHbIX TEXHONOTMIA U METOLO0B Ans cbopa,
MOHUTOPWHIa 1 BU3yanusauumn JaHHbIX B onpedeneHHON oTpacin NPOMbILLIIEHHOCT. B sHepreTnyeckom cek-
TOpe NPUMeHeHNE TaKNX METOLOB MOXET MPUBECTM K 6osiee 3PpPpeKTVBHOMY MCMONb30BaHUIO PECYPCOB 1 CBOe-
BPEMEHHOMY HAaXOXKAEHMIO HEVCMPABHOCTEN 000PYA0BAHNA. 3HAUUTENBHO YCKOPSAIOT NPOLIECC MPUHATUASA peLle-
HUM 1 ONTUMMN3AL MM JAHHbIX TEXHOSIOMM, UCNOJb3YIOLWKE NCKYCCTBEHHDIN MHTENNEKT. TeM He MeHee, BBMAY HO-
BV3Hbl JAHHOW TEXHOJNIOrMYECKO chepbl N CTPEMUTENbHBIX TEMMOB €€ Pa3BUTKA, B Pa3HbIX CTPaHax Kak Ha ro-
CyOapCTBEHHOM YPOBHE, TaK 1 Ha YPOBHE YaCTHbIX KOMMAHWI BO3HMKAET npobnema BbiIbopa HeoOXoAMO Hell-
poceTeBOM MOAENN 13 LWMPOKOTO CrieKTpa npeasiaraeMbliX BapMaHTOB, a TakXKe BbiBeAeHUA npoLuecca HacTpown-
K1 1 06yueHns JaHHON Mmogenu. Takum 06pa3om, OCHOBHOW LieJiblo Pa3paboTKM NPoeKTa B JaHHbIN MOMEHT fB-
NAETCA Co3[aHne y3KoCneLnan3upoBaHHOM MOLENWN NCKYCCTBEHHOTO MHTEIEKTa, obnadatoLLei BCeMU HeOO-
XOAMMbIMU GYHKUMAMU 1 CreLanbHO 3aTOYEHHON NoJ BbiNMOSIHEHNE 33,4 N1eKTPO3HEPreTMYeCcKoro cekrtopa.

YBenuueHvie KoNM4yecTBa faHHbIX B SHEPreTUUYEeCKMX CUCTEMAX MPUBOAUT K HEOOXOANMOCTU pa3paboTKu cre-
LMANbHbIX MHCTPYMEHTOB, NO3BONAWMX IPPEKTUBHO OCYLLECTBAATL ONEPUPOBaHNE TaKUMK MacCMBaMU MH-
dopmauun. B HacTosLee Bpems B CaMbix pa3HbIX chepax HayKun 1 TEXHWKIN Bce Bosbliee BHUMAHME yaenseTcs
npoteccam cbopa, xpaHeHus, 06pabOTKM 1 aHaNM3a JaHHbIX, YTO NMO3BOSAET MHOMOKPATHO YBENNUNTb dpdek-
TUBHOCTb PabOTbl CUCTEM, YCKOPUTb U CYLLECTBEHHO YAELIEeBUTb UX MOLEPHMU3ALMIO, @ TaKXKe COKPaTUTb KOnu-
YeCTBO aBapUIHbIX U MHbIX BHEWTATHbIX CUTyauuii. DHepreTuyeckas oTpacsib 34eCb He ABMSAETCA UCKTIOUYEeHN-
eM: B OC/IeHIe rofbl B SHEPreTUYECKX KOMMaHUAX BCEro M1pa HabogaeTcs TeHAEHUMA K NPUMEHEHMIO Tex-
HOMOTM 6ONbLWMX AAHHBIX U UCKYCCTBEHHOTO MHTENNEKTa. B faHHOI paboTe paccmaTprBaeTcs Kak Teopetude-
CKasl CTOpOHa aHanm3a 60MbLUKX JAaHHBIX C MOMOLLbIO TEOPUM BOJbLUNX YMCEN U HEKOTOPBIX APYT1X MaTemaTu-
YeCKMX 1 MPOrPaMMHBbIX MHCTPYMEHTOB, TaK 1 Pa3finyHble MyTy NPaKTUYECKOro NPYMEHEHUSA TEXHOIOTN, B TOM
yncne B MPOEKTax Mo MOBbILEHWIO SKOIOTMUYHOCTM, SHeprocbepexkeHns 1 nepexoqy Ha BO306HOBNSiEMbIE UC-
TOUHVKMN SHEepruu.

TEXHUYECKUE NMPEMMYLLECTBA

B HacToAulee BpemMA OCHOBHbIM METOAOM aHaln3a VIHd)OpMaLI,I/II/I B SHeprocncrtemMax ABJNIAKTCA pa3/inyHble NMpPo-
rPaMMHble peLlleHnA, OCyLecTBAWMEe MaTeMaTUYeCKMe pacyeTbl nm (I)OpMVIpyIOLLWIe BbIBOAbl B COOTBETCTBUN
C YeTKO 3afaHHbIMU anropmTtmamu. Takon noaxon cywecTtBeHHO orpaHn4ynBaeTt rMoKoCTb SHeprocncTembl N He
Nno3BOJIAET el afanTnpoBaTbCA K MOCTOAHHO U3MEHALWMMCA BHELWWHM (I)aKTOpaM. anIMeHeHVIe TEXHONOrnM
60bLUMX OAaHHbIX N UCKYCCTBEHHOTIO MHTEJIIEKTA CI'IOCO6CTByET paclwnpeHnto (I)yHKLl,I/IOHaﬂbeIX BO3MOXHOCTEN
nporpaMmmMmHoOro obecrneyeHus ONA ynpasneHna sHeprocnctemam B peasibHOM BPpeMEHU, YCTpaHAA HeO6XOAI/I-
MOCTb npuneBefeHNA peasibHbIX NMapamMeTpoB B COOTBETCTBME C CyLLECTBYOWMMN TEOPETUHECKMMIU MOOeNAMN.
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K npenmyuiecTteam JaHHOWN TexXHoornm aeqyet OTHeECTU BO3MOXHOCTb NMPOrHO3MpoBaTb KONMNYECTBO U Kaye-
CTBO NpoAyKUuun, TwaTtesibHeEE KOHTPOIMPOBAaTb ANHAMUKY I'IOTp66J'IEHI/IF| SJIEKTPO3HEPTIUN, TOYEYHO OTCIIEXKN-
BaTb }J,E6I/ITOpCKyIO 3a40J1>KEHHOCTb, a TakKXKe Ka4YeCTBEHHEE YyrNpaBATb CTOMMOCTbIKO KOHTPAKTOB 1 MPOrHO3UPO-
BaTb yBenMyeHne cnpoca cpegn I'IOTpe6I/ITEJ'IEVI.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

MpumeHeHvie JaHHOW Pa3paboTKM NO3BOMNT 3HAUUTENIBHO MOBbLICUTb SKONOMMYHOCTb MPOV3BOACTBA, BKIOYas
YyMeHbLLEHVE YINepoaHbIX BbIGPOCOB, CHUMKEHME aHTPOMOreHHOIo BO3AENCTBIA HA OKPY»KatoLLylo cpefy Kak B
MecTax BblpaboTKY, TaK 1 Ha 0ObeKTax pacnpeaeneHusa sHepruun. Kpome Toro, npuUMeHeHve TEXHONOTUiA aHanu-
3a 60/1bWMX JAHHbBIX C MOMOLLbI0 MCKYCCTBEHHOTO MHTEMINIEKTa MNO3BOAUT MOBLICUTL SGHGEKTUBHOCTD GYHKLMIA
SHepreTNYecKoro pacnpeaesieHns 1 TOrNCTUKK, a TakXKe CYLLLeCTBEHHO YBENNUNTb CPOK CITy»K6bl 060pyA0BaHMA
BBUAY 6onee rmbKov NOACTPONKM U Nogbopa ONTYMAasbHbIX PEXUMOB ero paboTbl B peasibHOM BpemeHu. C 3Ko-
HOMWYECKOW TOUKYM 3PEHUA MPUMEHEHNE CTOSb MHHOBALIMOHHbIX MHCTPYMEHTOB B SHEProchcTeMe CTpaHbl MHO-
rOKpaTHO 06IErYMT NPOLLECChl UMMOPTO3aMeLLeHUA 1 Pa3paboTKM OTEYECTBEHHbIX NMPOrPAMMHbIX 1 TEXHOJIOT -
UECKMX PeLIeHNii C BbICOKOW SKCMOPTHOW NepcreKTBon. MimnnemeHTauysa NoAo6HbIX peLLeHrin UrpaeT BaXkHY0
pOsb B ONTYMMU3aLMM MPOLIECCOB MO aBTOMaTU3aLmmn paboTbl 1 06CNYKMBAHNA NPeaNPUATAN OTPACIN Y YMeHb-
LIEHMNIO aBaPUAHOCTM Ha KaXKJOM YUacTKe TEXHOMOMMYeCKoro npoLecca.

TEKYLLAA CTAONA PA3SBUTUA
BbinonHeHa HayuHo-MccneoBaTeNbCKas UK OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEJEHUA O NPABOBOW OXPAHE
Bo3smorkHa noaava 3asaBKM Ha NaTeHT.

MOTEHUWAJNbHbIE MOTPEBUTEN U/WITN 3AUMHTEPECOBAHHDIE B PASPABOTKE

locyfapCTBEHHbIE U YaCTHble MPefNPUATAA SNEKTPO- 1 TENO3HepreTnyeckon coepbl Pecnybnukn benapycb
1 3apy6exba.

KOHTAKTHbIE BAHHbIE

CaBKkoBa EBreHva HvukonaeBHa, JOKTOPAHT, AOUEHT Kadeapbl «INeKTPOTEXHMKA U NIEKTPOHMKa», KaHauAaT
TEXHMNYECKMX HAYK, [OLEHT.

E-mail: evgeniya-savkova@yandex.ru

Ten.: (+375 29) 683 90 06

PyiHroBckui ViBaH AnekcaHApPOBMY, aCCUCTEHT Kadeapbl «INEeKTPOTEXHMKA U NIEKTPOHUKa» SHEPreTUYECKO-
ro gpakynbreTa.

E-mail: rihgov@tut.by

Ten.: (+37533) 60248 72

3yeB Bauecnas AnekcaHgpoBuy, cTyaeHT |l Kypca Kapegpbl «IneKTpuyeckre CUcTeMbl» SHepreTnyeckoro da-
KynbTeTa.

E-mail: slavazuev308@gmail.com

Ten.: (+37533) 360 71 43

MaxoB Hukuta Cepreesuy, ctyaeHT Il Kypca Kadefpbl «IneKTpuyeckme CcTeMbl» SHepreTmyeckoro dakynbreTa.
E-mail: nikitamahov85@gmail.com
Ten.: (+375 29) 935 37 27

Cy6ou fipocnas AnekceeBud, CTYAEHT Kadeapbl «INEKTPUYECKNE CUCTEMbI» SHEPTETUUYECKOTO GaKynbTeTa.
E-mail: chepurau2.0@mail.ru
Ten.: (+375 29) 693 50 02

KypkoBa BukTopusa IMUTpreBHa, CTyAeHTKa Kadeapbl «INeKTpUUYecKre CTaHLMM» SHEPTreTUYeCcKoro gaKynbTeTa.

E-mail: viktoriakurkovaO6@gmail.com
Ten. (+375 29) 378 59 89
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8. UHTENNEKTYANbHBIE TEXHONOTMWA HOPMUPOBAHUA TOYHOCTU
B ONTUYECKNUX METO[AX NCCNEAOBAHUN

ONMUCAHUE PA3PABOTKA

Cdepa npumeHeHVs pa3paboTKy — ONTUYECKME METOAbI NCCIefoBaHMN 06bEKTOB (MOAeNnpoBaHne, 06Hapy-
XKEHUe, aHanu3, SKCNepTr3a, N3MePEHNE, KOHTPOJb, MOHUTOPVIHT) B YCNIOBUAX GU3NUECKON U JOMOSIHEHHO pe-
anbHocTw. [prHATUE pelLeHnii No pe3ynbTaTaM UCCeA0BaHNI B ONTUYECKMX CUCTEMAX 3aK/TloUaeTcs B onpeae-
neHnm obnacTeii OXBaTa M3MEPSEMON BENNUMHBI U UX CPABHEHUN C 06/1aCTAMY AOMYCKaeMbIX 3HaUEHWI B HEKO-
TOpOM PYHKLMOHaIbHOM NPOCTpaHCTBe. [ogMHOXKECTBO COUETAaHNI BXOAHbIX U BbIXOAHbIX BEIMUMH U X COCTO-
AHUI NPUBOANT K KOMOUHATOPMKE BO3MOXKHbIX Bap/aHTOB, NOC/Ie10BaTeSbHbIV aHaIM3 KOTOPbIX TpebyeT 3Hauun-
TeJIbHbIX 3aTPaT BPEMEHM U1 3aTPYAHAET NPOLIECC MPUHATUSA peLleHiA. TeEXHONOMM NCKYCCTBEHHOO UHTENSIeKTa
MOryT 061erunTb U ONTUMIM3MPOBATb AaHHbIN Npouecc. MpeacTaBneHHble Pa3paboTKM MINIOCTPUPYIOT NprMe-
pbl MPUMEHEHNVA HENPOCETEN Ha 3Tanax MOAENMPOBaHMWSA 1 SKCMTyaTaummn npogyKumn. lNepeas TexHonorus 3a-
KJIloYaeTcs B 6bICTPOM aHanm3e MHTepdepeHLMOHHBIX KaPTUH, XapaKTepu3ytoLyx NokasaTesb KPUBK3HbI U Ka-
YeCTBO ONTUYECKUX H3. IHDOPMATMBHbBIM NapamMeTPOM ABAAETCS PAaCCTOSHUE MeXay MHTepdepeHLMOHHbIMI
NosiocamMu 1 UX KONMUecTBo. KoppeKTHasA NOCTaHOBKA 3afjaun 4J1A HeMpOCeTy NO3BONAET peLlaTh Npsmble 1 06-
paTHble 3afauu. Bropas TeXHONOr1s 1CNosb3yeT HeMPOCeTb 1A KNnacTepusaum LLBETOBOrO MPOCTPAHCTBA C Le-
Nblo MOAENNPOBAHA Y HOPMUPOBaHWA TOYHOCTUN PE3yYSIbTaTOB N3MEPEHNA.

TEXHWYECKUE NPEMMYLLEECTBA

MeTogabl KOJIopUmMeTpun LI,I/I(I)pOBbIX I/I306pa)KEHVII7I MOXHO pa3fennTb Ha NATb rpynn B 3aBUCMMOCTU OT LWKa-
Nbl CBOWCTB, YnCra CTeneHemn CBO60,£|,bI N WNPWHbI Aana30oHa NPUMeEHEHUA:

1) NHAMKATOPHbIE;

2) paHroBble B OfHOM LIBETOBOM KaHarse;
3) paHroBble B TPeX LiBETOBbIX KaHasax;
4) penepHble;

5) wnpokoamanasoHHble.

JaHHble MeTofbl OCHOBaHbl Ha NPOrpaMMax-KaJibKylATopax, KOTopble AeHTUOULMPYIOT pe3ynbTaT n3mepe-
HWIA BEMIMUYUHBI KaK TOUKY B LIBETOBOM NMPOCTPaHCTBe. [peaiiaraemas TEXHOMOMMA PaCcCMaTPUBAET 3HAYEHME Be-
JINYMHBI KaK 06/1acTb OXBaTa C YYETOM PaCLUMPEHHON HeonpeaeneHHOCTW. BTopoe nprHumMnunanbHoe oTanymne
npeAcTaBieHHOM TEXHONIOTM OT CYLLECTBYIOLMX aHANIOrOB COCTOUT B BO3MOXXHOCTYM MMOKOro ynpaBneHus rpa-
HMLUamMn obnacTteli AOMYyCKOB, NMO3BOJIAA BM3yaNM3npoBaTb 06/1acTyi OXBaTa M 061acTu JOMyCKaeMblX 3HaUeHUI
N3MEPAEMOI BENIMUMHDBI C OLIEHKOIN NX B3aMMHOIO PacronoXeHns B GyHKLMNOHANbHbIX MPOCTPaHCTBAX B 3aBU-
CMMOCTU OT BblIBpaHHOI CTpaTerum (ABONHONM PUCK, 3aLMTHAsA MoJsioca WM TOYHOCTHbIN METORA).

C yueToM HEKOTOPbIX Hay4YHbIX PaboT cfienaH BbiIBOJ O HEOHXOAVMOCTY CUCTEMATU3ALMM HOPMATVBHOM 6a3bl
METOAOB NCKYCCTBEHHOTO UHTENIEKTa. Pa3paboTaHHbIe TEXHOOIM BKIOUYAOT HOPMATVBHO-METOANYECKOe 0be-
creyeHme NCKYCCTBEHHOTO UHTENIEKTA U HEMPOCETEN, PeKOMEHZALIMM MO UX KOPPEKTHOMY BblbOpy B onTuye-
CKMX MeToJax NCCNIeJOBAHNI, @ TaKXKe Habop anroprTMOB 1 NPaBW MPVHATAA PELLEHUI MO pe3yNibTaTam nccrie-
ZOBaHWI B UUKIe Yyepes 06paTHYIo CBA3b.

OXWAAEMbIA PE3YJIBTAT MPUMEHEHUA

3akntoueHre JOroBOPOB W COTMALLEHNI O COTPYAHNYECTBE C OTEYECTBEHHBIMY 1 3apYOeXHbIMM OpraHu3aLm-
AMMN B 06N1ACTN MPUKNAAHON ONTKKMN 1 ONTUYECKOTro NPUBOPOCTPOEHUS, KOMMEPLIMANN3aLmsa 1 NPOABUNKEHEe
pa3paboToK Ha OTEYECTBEHHOM U MeXYHAPOLHOM PbIHKaX.

TEKYLLAA CTAAUA PA3BUTUA

Hauata pa3pa60TKa Hay4YHOro HanpaeJieHNA B obnactu (I)OTOHI/IKI/I, KBaHTOBbIX VI3Mep6HVIl7|, NPUMeHeHNA TeX-
Honornm NCKYCCTBEHHOIO NHTENIEKTA B ONTUYECKNX CUCTEMaX AA 3anyCKa CTapTarnos.
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CBEZIEHMA O NMPABOBOW OXPAHE
BosmorkHa nopava 3asaBKM Ha nostyyeHvie narteHTa.

MOTEHUWAJNbHbIE MOTPEBUTEN U/WTN 3AUMHTEPECOBAHHDIE B PASPABOTKE

HayuHble opraHusaumm, nabopatopuu, npefnpuAaTAA, 3aHUMatLWMeca NCCIeA0BaHNAMU B 0611aCTU NprKNaa-
HOW OMTUKW, BK/toYas 06paboTKy LMPpPoBbIX M306paXKeHNI.

KOHTAKTHbIE JAHHbIE

CaBkoBa EBreHus HukonaeBHa, JoLeHT Kadeapbl «INEKTPOTEXHUKA U SNEKTPOHKKay, BEAYLLNA HayYHbINA
COTPYAHMK Hay4YHO-MCCefoBaTeNbcKom nabopatopun «[lonynpoBoaHNKOBasA TexHNKa» dunmnana BHTY
«HayuHo-nccnegoBaTelbCKUN NOAUTEXHUYECKNI MHCTUTYT», KaHANAAT TEXHUYECKNX HaYK.

E-mail: evgeniya-savkova@yandex.ru

Ten.: (+375 29) 683 90 06

Onudep Bnagucnas AnekcaHgposud, ctyaeHT IV Kypca kKapeapbl «/lazepHaa TeXHUKA 1 TEXHONOTA»
nprbopocTpouTeNibHOro GaKynbTeTa, TEXHVK HayYHO-UCCeoBaTENbCKOM S1abopaTopmmn NoaynpoBOLHUKOBOM
TexHUKM punuana BHTY «HayuHo-nccnegoBatenbCKUm NONINTEXHNYECKUA NHCTUTYT.

E-mail: olifer.vlad2003@yandex.ru

Ten.: (+375 29) 547 28 90

BoTBrHKO Makcum Bnagummposuy, ctypeHT Il kypca Kapenpbl «IneKTpryeckre CMCTeMbI» SHEPreTUYecKoro
dakynbTeTa.

E-mail: maksbotvinko99@gmail.com

Ten.: (+37533) 6736177
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VII. YSPEXAEHME OBPA3OBAHNA «tBEAOPYCCKAM4
[OCYAAPCTBEHHAA AKAAEMUNGA CBA3N»

9. MOPTATUBHAS UHTENNEKTYAJIbHAA CUCTEMA <YMHbIA IOM>

OMUCAHUE PA3PABOTKU

MopTaTrBHasA UHTENEKTYasIbHas cmcTema «YMHbIN LOM» NpeacTaBniAeT coboi MHHOBALMOHHOE peLueHve ans
noBbliweHns 3GpEKTUBHOCTY 1 6e30MacHOCTM 0bpa3oBaTenbHoro npouecca. Cuctema MHTErpupyeT GyHKLUM Anc-
TaHUMOHHOTO YNPaBJIEHNA 1 aBTOMATM3aLMK Pa3NYHbIX MPOLIECCOB, YTO NMO3BOJIAET KOHTPOMPOBATb U yNpaB-
NATb Y4EOHbBIMY NMOMELLEHVAMY, TAKMU Kak ayauToOpUKn 1 1Tabopatopuu, B peXrMe peanbHOro BpemMeHu. «YMHbIV
OOM» 1A 06pa30BaHMA HaLleNleH Ha YNpoLLeHre 1 ONTUMM3aLMIo YCI0BUIA paboTbl 1 yuebbl, NpefocTaBnas npe-
nofasaTenAmM 1 CTyAeHTam 60siblLe BPEMEHMW 1 BO3MOXKHOCTM COCPEAOTOUNTBCA HA COLepKaTeNbHOM YacTu 06-
pa3oBaTenbHOro npovecca.

Cuctema NprMeHseTcsa A1 aBTOMATMUECKOTro KOHTPOSIA Hafl OCBELLEeHMEM, TeMMNepaTypoi, BEHTUNSALMEN, a TaK-
e 6e30MacHOCTbI0 yuebHbIX NomelleHnin. OHa MO3BONIAET aBTOMATUYECKIM BKJIOYATb M BbIKJIOUaTh 060pyaoBa-
HVe Mo pacnucaHnio, obecneyrBas ONTMMasbHble YCIOBUA ANA paboTbl n 0byyeHus.

B KOHCTPYKTMBHOM MflaHE CUCTEMA BKIOYAET MOLY/bHbIE SIEMEHTbI YNPABNEHUA, JATYNKM U KOHTPOSIEPDI,
KOTopble MOTYT Nerko UHTErPUPOBaTLCA C UMEIOLLMMICA dfIeMeHTaMn MHGPACTPYKTYpbI.

TexHMUecKyre 1 3KCMyaTaLMOHHbIE XapaKTEPUCTUKI CUCTEMBI BKITIOYaIOT B Ce651 TMOKOCTb HAaCTPOWKM NOA No-
TPebHOCTU NoJsb30BaTENEN, BbICOKYIO TOUHOCTb JATUMKOB 1 BO3MOXHOCTb YNpaBneHus yepes MobunbHoe npu-
NOXeHWe U apyrue ycTponcTea. [lopTaTBHOCTb CUCTEMBI LaET BO3MOXKHOCTb ObICTPOrO pa3BepTbiBAHNA 1 Ne-
peycTaHOBKM, @ TaKXKe MacLITabnupyemMocCTb B 3aBUCUMOCTI OT NOLWaan 1 GyHKLMOHaa nomMeLLeHriA. 3To NO03BO-
nAeT yyebHbIM 3aBeJEHNAM BHELPUTb MHTENNEKTYyalbHble pelleHns ANlA Co3aaHnsa YAoO6HOM 1 6e3onacHom cpe-
Jbl C MMHMManbHbIMY 3aTpaTaMy Ha MOAEPHM3aLMI0 MHOPACTPYKTYPBI.

TEXHUYECKUE NPEUMYLLECTBA

MNopTaTriBHasn MHTENNEKTYanbHasA cUCTeMa «YMHBbI JOM» 0051afaeT PALOM 3HAUVMbIX TEXHUYECKUX MPENMYLLECTB,
BbIFOHO OT/INYAIOLLMX €€ OT OTeUECTBEHHbIX 1 3apyOeXHbIX aHaNoroB B chepe 06pa3oBaTesibHbIX TEXHOMOTUA.

CrcTema VHTErpupyeT MHOFOYPOBHEBYIO aBTOMATM3aLMI0, BK/OUas GYHKLUMY ONTUMM3ALMN OCBELLEHMS, KOH-
TPOJIA MUKPOKIIMMATA 1 AUCTAaHLMOHHOIO YNpaBJieHns yuebHbIM 060pyaoBaHeM. B oTnnure oT aHanorMyHbIxX
peLleHin OHa MO3BOJIAET HACTPOUTL NMAPaAMETPbI NMOA KOHKPETHbIE YC/TOBUA, MUHUMUN3MPYSA SHEPro3aTpaTbl U Mno-
BblLlas KoMdOopT Nonb3oBaTenen.

Mo cpaBHEHMIO € 3apyOEXXHBIMM aHaNOraMm «YMHbI fOM» OT/INYAETCS BbICOKOW CTEMEHbBIO MOPTATUBHOCTY, UTO
YMpoLLaeT YCTaHOBKY 1 06C/yKMBaHWe, AeNias ee JOCTYNHON ANs LUMPOKOTO NCMONb30BaHNA B yUeOHbIX yUpex-
[EHVAX Pa3HOro MacluTaba. TeXHNYEeCKUN ypoBEHb CUCTEMbI COOTBETCTBYET MEXAYHAPOAHbIM CTaHAApTaMm, npe-
[OCTaBnAA CTabUNbHYI0 PaboTy Aarke MPY MHTEHCUMBHOMN 3KcnnyaTaumun. CoyeTaHne MOAYbHOWN apXUTEKTYPbI
1 TMOKOW HAaCTPONKM obecrneumBaeT Nerkyro MacluTabrpyemocTb CUCTEMbI, MPEBOCXOAA CYLLeCTBYIOLME aHaNo-
I MO YPOBHIO aAanTUBHOCTN U SKOHOMUYECKON 3PHEKTUBHOCTN.

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

MpumeHeHMe crcTembl «YMHBIN JOM» B 06pa3oBaTesibHbIX yUpexAeHAX MpUBeeT K yyULleHuto yCnoBui 06-
YUYEHUSA U NOBbILIEHMIO ero 3G deKTMBHOCTU. ONTUMM3aLMA OCBELLEHUS, TEMNepaTypbl 1 APYrvX NapameTpoB CO3-
[acT KOMPOPTHYIO Cpelly AJS1A YUYEHUKOB 1 NpenofaBaTtenen, CnocobCTBYs MOBbILEHNIO KOHLEHTPALUM BHUMa-
HUA U NPOAYKTUBHOCTU. CUCTEMa COKPATMT SHEPro3aTpaThbl 3a CYET aBTOMATMYECKOrO yNpaBneHna pecypcamu,
YTO CHU3UT Pacxofbl yuebHOro 3aBeaeHu .

TEKYLWAA CTARUA PA3BUTUA
BbinyLeH onbITHbIN o6pasel.

CBEJEHUA O MPABOBOW OXPAHE
Her.
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MOTEHUUAJIbHbIE NOTPEBUTEJIN U/UJN SANHTEPECOBAHHDIE B PA3PABOTKE
YupexgeHusa ob6pa3oBaHus.

KOHTAKTHbIE JAHHbIE

MonoseHsA Ceprel iBaHOBUY, 3aBeytoLW i Kadenporn TeNeKOMMYHUKALNOHHBIX CUCTEM,
KaHAMZAT TEXHUYECKNX HayK, AOLIEHT.

E-mail: s.polovenya@bsac.by

Ten.: (+37517) 2443574

10. CUCTEMA ABTOMATUYECKOW OLLEHKW 3HAHWI YYALLUXCA
CUCNONb30BAHUEM UCKYCCTBEHHOTO UHTENNEKTA

OMUCAHUE PA3PABOTKU

ABTOMaTI/IBI/IpOBaHHaFI CUCTEMA OLEHKWN 3HAHUN C nprMmeHeHnem NCKYCCTBEHHOIO UHTEJIJIEKTa NpencTaBnAaeT
coboi kKomnnekcHoe nporpaMmmMHoe peleHne, npeaHasHa4yeHHoe ANnA ynpoweHrAa N aBToMaT3aumnm npouecca
npoBepkKn 3HaHWN CTY[EeHTOB. Cucrtema pa60TaeT Ha OCHOBE HOBEMNLWNX TEXHONOTMYECKNX pemeHvM, yTo obe-
cneymBaeT BbICOKYHO TOYHOCTb N HaAEXXHOCTb OLL€HOK. CTy,D,EHTbI OTNPaBJIAKT CBOW OTBETbI, NOC/I€ Yero cucrtema
perncTprpyeTt nx 1 3anyckaeT npouecc Co34aHnA 3a4a4 AnAa npoBepKu. OTn 3agaum O6pa6aTbIBaI-OTCFI B nopAn-
Ke ovepenn, rae KaKabln oTBET aHaNM3npyeTcAa Ha NONTHOTY N KOPPEKTHOCTb C MOMOLLbIO aJIrTOPUTMOB.

TEXHUYECKUE NMPEMMYLLECTBA
AHanoroB HeT.

OXWAAEMbI PE3YJIbTAT MPUMEHEHUA

BHepeHUe 1 MHTerpaLus 3Tol CUCTEMbI CO3AET KOMMIIEKCHYIO MIaTdopmy Ans 3G eKTMBHOTO NpoBeeHNs
1 OLleHKM 3K3aMEHOB C 1CMNOb30BaHMEM HOBEMLINX TEXHONOTMIA. lTpUMeHeHVEe UCKYCCTBEHHOTO MHTENNEKTA B
cucTeme MO3BOMIAIET aBTOMaTM3MPOBaTb MHOTVE afMUHUCTPATUBHbIE 33jaul U OLIEHKY OTBETOB, CHUXAs PUCK
Cy6EKTUBHOCTY 1 MOBbILLAsA TOYHOCTb Y OOBEKTUBHOCTb OLEHUBaAHNA. BaXKHbIM MpermyLLeCTBOM CMCTEMBI SB-
NSAETCA ee afanTYBHOCTL K Pa3fMyHbIM akaieMUYeCcKM AUCUUMIVIHAM U MOALEPXKKA MHOXKeCTBa ¢OpMaToB OT-
BETOB, BK/lOUas TEKCTOBbIE, FpaduuecKne Matepuaribl ¥ MPOrpamMmMHbIi Kog. ITo fenaeT nnatdhopmy yHMBepCasb-
HbIM MHCTPYMEHTOM /1A NPOBEAEHWS SK3aMEHOB B Pa3fiMuHbIX 06pa3oBaTesibHbIX 1 MPOdECCMOHANbHbIX Cde-
pax, obecneyrBasa NPOBEPKY 1 4EMOHCTPALMNIO KOHKPETHbIX 3HAHWIA 1 HaBbIKOB.

TEKYLLAA CTAOQUA PA3BUTUA
BbinyLeH onbITHbIM 0bpasel,.

CBEZIEHUA O MPABOBOI1 OXPAHE
Hert.

NMOTEHUUAJIbHBIE NOTPEBUTEJIN U/WUJN 3BANHTEPECOBAHHDBIE B PA3PABOTKE
YupexgeHusa o6pa3oBaHus.

KOHTAKTHbIE 4AHHbIE

PabblunHa Onbra MeTpoBHa, 3aBedytoLas kapeapoi NocNeANnIOMHOro 06pa3oBaHus, KaHAMAAT
TEXHNYECKNX HayK, AOLEHT.

E-mail: o.ryabichina@bsac.by

Ten.: (+37529) 155 00 82

Na3syTa JleoHup CepreeBuy, acnMpaHT BTOPOro rofa o6yueHns, MarucTp, MHXeHep CONpPoBOXAeHN A
nporpammHoro obecnieueHms NYM «Hopben KoHcanTt», uneH CoBeTa Monofpix yyeHbix YO «benopycckan
rocyfjapcTBeHHasA akageMmnsa CBA3N».

E-mail: lenya.lazuta@mail.ru

Ten.: (+375 44) 703 28 51
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VIIl. PUAMAA «MUHCKUM TOCY AAPCTBEHHbIN
ABTOMEXAHMYECKMM KOAAEAX
MMEHN AKAAEMUKA M. C. BBICOLLKOT On»
YHYPEXAEHNA OBPA3OBAHMNA
«PECMNYBAMKAHCKMNA MHCTUTYT
[TPOPECCHNOHAABHOIO OBPA3OBAHNSAY,

HACTHOE NMPEANPUATUE «POBOTEKY

11. U(HOOPMALIUOHHAAl CUCTEMA HA IA «<MATPULIA»

OMUCAHUE PA3PABOTKHN

MpoekT «MaTpuua» — 3To MHPOPMaLIMOHHbIE CCTEMbI € 360-rpaayCcHON MapLUPyTU3aLnen N MHTEPaKTUBHbIE
naHenu (LED v ronorpa¢us) c cobCTBEHHbIM UCKYCCTBEHHbIM UHTEJINIEKTOM Ha 06ydaembix |A (MHTeNNeKTyaNbHbIX
areHTax), KOTopble MOMOraloT JAAM B MOBCEAHEBHbIX 33flauax, a 63HeCy — B MPUBIEUYEHUN HOBbIX KIINMEHTOB.

TEXHWYECKUE NPEMMYLLEECTBA

Wcnonb3oBaHme obyuyaembix IA.

Wcnonb3oBaHue ronorpaduu, CoBMeLLeHHON ¢ po60TU3MPOBaHHON NNaTGopPMoit COGCTBEHHOW pPa3paboTKu.
AHanoruyHble npofyKTbl B Pecnybnuke benapycb oTcyTCTBYIOT.

OXWAAEMbIA PE3YJIBTAT MPUMEHEHUA

I'Iomou.u) B HaxXoXXaeHnn I/IH(I)OpMaLWII/I, npmenevyeHme KNMeHToB HOBbIMM TEXHONOTMAMW.

TEKYLWAA CTAANA PA3BUTUA
Pa3paboTka BHeipeHa B NPOW3BOACTBO.

CBEJEHUNA O MPABOBOW OXPAHE
OdopmnseTcs naTeHT.

NOTEHUMAJIbHbIE MOTPEBUTENU /WA 3AUHTEPECOBAHHDIE B PA3PABOTKE

YuebHble yupexxaeHus, FoCTVHULbI, TOProBble LIeHTPbI, PUenTopsbl, TypPrpmbl.

KOHTAKTHbIE AAHHbIE

Kynakoga EneHa NeTpoBHa, negaror AONOJIHUTENBHOTO 00Pa30BaHUs.
E-mail: elena-serebrova@mail.ru
Ten.: (+37529) 812 57 36

CemexviH Vinbsa KoHCTaHTMHOBWY, pa3paboTumk.
CraHkeBuY CtaHncNaB JIeoHMA0BMY, Pa3paboTumK.

MoHwuny KceHns HnkonaesHa, pa3paboTumk.
Ten.: (+37529) 161 21 28
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IX. TOCYAAPCITBEHHOE Y4PEXAEHME
OBPA3OBAHUNA (TMIMHA3NA Ne 13 T. MUHCKAN

12. UHTENNEKTYANIbHbIN NPOMbILUNEHHBIA POBOT (C MPUMEHEHUEM
TEXHOMOTUN NCKYCCTBEHHOIO UHTENNEKTA, MALLMHHOIO OBYYEHUSA,
HENPOCETYU, MALLMHHOTO 3PEHNA (MHAYCTPUA 4.0))

OMNMUCAHUE PASPABOTKI

MHTennekTyanbHbI NPOMbILLEHHBIR po60oT «BALLIHA» — nonHOCTbIO aBTOMAaTU3MPOBaHHbIN PO6OT, COCTO-
AWMN U3 BEPTMKANbHON CTONMO0OPA3HON KOHCTPYKLMM U O[HOrOCYCTaBHOIO MaHUMynATopa (Ans yanuHeHus
«PYKM» pobOTa MPOEKTUPYETCA N ABYXCYCTaBHOWN MaHUMNYAATOP).

Po6oT «BbALLHA» MmoXeT ObITb yCTaHOBMIEH Ha HeOOMbLLIOW NMIOLWAAN (C MasibiM MPOCTPAHCTBOM). K OCHOBHbIM
3ajayaM VCNoJIb30BAHMUSA NHTENIEKTYaNIbHbIX MPOMbILLIEHHbBIX POOOTOB OTHOCATCA:

— NPon3BOACTBO 1 COOPKa, Fae TpebyeTcs TOYHOEe NO3MLNOHMPOBaHKE 1 BbICTPaA MaHUMYNALUA 06 beKTOB;
- CNOMb30BaHMe AJiA onepauuii Ha MPON3BOACTBEHHbIX JIMHUAX;

— yraKoBKa/pa3rpysKa, norpy3o4yHo-pasrpy3oyHble paboTbl;

- nannetrsauus, genanneTnsayus;

— 06Cny>KMBaHME CTaHKOB;

- CBapKa.

OCHOBHble TEXHUYECKME XapaKTEPUCTUKM MHTENNEKTYaNbHOrO NPOMbILLIEHHOTO poboTa:

— KOHCTPYKLUUA — BepTUKasibHas (KecTkas);

— CTEneHb NOABMKHOCTU — YETbIPEXOCHbIN;

— TEXHONOMUs ynpasBneHus — NPOorpamMmmMr1poBaHYe Ha onpegeneHHble GyHKUUY; NPUMEHEHNE NCKYCCTBEHHO-
ro UHTeNNIeKTa, MaLUMHHOIO 00yYeHNA HEMPOCeTU, MALLMHHOTO 3PEHMS;

- nonesHas Harpyska — go 100 Kr (c Bo3mokHoCTbto o 1000 Kr);

— ckopocTb — 400-650 06BbEKT./Y (KaK, HanprUMep, NanneTupoBaHe 06bekToB BeCom 50 Kr (MeLKkm) — 20-30 1/4);
- paguyc genctama — go 2000 mm;

- paboyas 30Ha aencTBra — 360-rpaflycHas 30Ha;

— TOYHOCTb NO3nUMOHUpPoBaHMA — oT £ 0,01 go £+ 0,05 mm;

— MOBUNTIBHOCTb — BO3MOXKHOCTb PabOoTbl B Pa3/INYHbIX CUCTEMAX KOOPAUHAT;
- KomnnekTauma — 70 % npownssoactea Pecnybnuku benapychb;

— ctoumocTb — 8000-14 500 gonn. CLUA.

Mo3sr po6oTa cocTouT:

— 13 CUCTEMbI PaCMO3HaHUS;

— CUCTEMbI MNAaHNPOBaHWA [ENCTBUI;

— CMCTEMbI BbIMOMHEHNA AeNCTBUN;

— CUCTEMbI YNpaBieHUs Lenamu;

- Mogenu «<Mmmpa» poboTa.

TEXHUYECKUE MPEMMYLLUECTBA

CronmocTb poboTa, KOTopas Ha MOPSAAOK MeHbLLUE, YeM Npegiaraemas CTOMMOCTb PoboTa OT ANNEPOB, NHTe-
rpaTopoB, NpeAcTaBUTENEl 3apYOEXHbBIX KOMMaHWIA.
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Marnble 3aTpaTbl Ha BHeApPEeHWe po6OTa 1 HI3KME B JasbHENLIEM KCTJTyaTaLMOHHbIe 3aTpaTbl.
MpocToTa B 06yUeHUN, SKCNTyaTauuu, 06CTy>KMBaHNI, MPOrPaMMUPOBaHIN.

MepcrnekTrBa yCOBEPLIEHCTBOBAHMS, MOAEPHM3ALMN B 3aBUCMMOCTUN OT HEOBXOAVMbIX PELIEHWNI MPOV3BOA-
CTBEHHbIX 337au.

MpepocTaBieHne NPOMbILIEHHOTO PoboTa A1A TECTUPOBAHMA Ha MPOV3BOACTBE Nepes NPUHATAEM pelue-
HWS O ero NpUoGpeTeHnN.

OTteyecTBeHHOE N Pon3BoACTBO.

HayuHo-TexHMnYecKunin ypoBeHb HarnALHO LEMOHCTPUPYETCA B PELUEHMAX KOHCTPYKLUM, MEXaHU3MOM poboTa
1 CUCTEMOW YN PaBNEHNA HTENNEKTYaNbHOrO PO60Ta — MHTENNEKTYaNbHOW NAaTGOPMON (C MpUMEHeHeM Tex-
HOJMOT NI NCKYCCTBEHHOTO MHTENNIEKTa, MaLUMHHOFO 06yUYeHNA, HeMPOCEeTW, MaLLUMHHOTO 3PeHNS).

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

OCHOBHbIMK LEenAMM BHeApeHnA pO6OTOB Ha NMpon3BoACTBE ABJIAKOTCA MOBbILEHNE NPON3BOAUTENIBHOCTH,
rMOKOCTU 1 KOHKyDEHTOCI'IOC06HOCTI/I npeanpuAaTuA, ynydweHmne KayecTtBa npoagykumm n ontmummn3sayma nepco-
Hana, 0COOEHHO UTO KacaeTcsA ,qed)muma pa60t||/|x crneymanbHOCTEN.

TEKYLLUAA CTAAONA PA3BUTUA
BbinonHeHa Hay4Ho-MccnejoBaTeNibCcKan UM OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEJEHUA O NPABOBOW OXPAHE

TexHonormyeckas NporpeccMBHOCTb MHTEMIEKTYaNbHOIO NPOMBILLIEHHOTO PO6OTa 1 HOy-Xxay B pa3paboTke,
a IMEHHO:

- pa3paboTKa KOHCTPYKUMMN U MexaHr3Ma poboTa;
- pa3paboTKa VHTeNNEeKTyanbHOM NiaTdhopMbl yrnpasnieHus.
JOKyMeHTbl Ha laHHble 0OEKTbI pa3paboTKy GyayT NpeacTaBneHbl B HaLMOHaNbHbIV LEEHTP UHTENNEKTYallb-

HOW COBCTBEHHOCTU B YCTAaHOBNIEHHOM MoOpsAAKe Ansa nonyyeHus MNateHta Pecny6nukn benapyco.
NMOTEHUWANbHDBIE MOTPEBUTEJIN /TN SAUHTEPECOBAHHDIE B PA3PABOTKE
MpombiluNeHHble, MPOV3BOACTBEHHbIE, IOTUCTNYECKNE, PO3HMYHbIE NPEANPUATUS Kak Ha BHYTPEHHEM, TakK
1 Ha BHELUHEM PbIHKaX.
KOHTAKTHbIE JAHHbIE

Tynakos fipocnas Miropesuny, yyawminca 8-ro knacca.
E-mail: 2024robotics@gmail.com
Ten.: (+37529) 576 34 10
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X. HAYSHO-TIPOM3BOACTBEHHOE
YHUTAPHOE TPEANPUATUE
(HAYHHO-TEXHUHECKKMWN LLEHTP "ASMT” BEAOMO»

13. CUCTEMA NEPBUYHOW OLLEHKU COCTOAHWA POAMMbIX MATEH «POJUHKA»

OMUCAHUE PASPABOTKI

Cuctema Ana NpoBefEHNA NEPBUYHONM AMArHOCTMKN 0bnacTel KoXu B LienAax pacno3HaBaHUA 3/10KauyeCcTBeH-
HbIX 06pa30BaHNI Ha PAHHUX CTAAUAX 4N1A MOBbILEHNA BbXKBaemMoCcT. OCHOBHbIE 3ajaun CUCTEMbI NepPBUY-
HOW OLIEHKWN COCTOSIHUSA POAMMbIX NATeH «PoauHKa» B leueOHOM npoLecce: onpegeneHune y nalLeHTa BeposT-
HOCTU Ha/IMuKA MelaHOMbl 1 (1) 6a3anbHOKJIETOYHOTO paka KoXu no gpoTtorpadursam HeBYCOB (POAMHOK) B CO-
BOKYMHOCTU C KITMHNYECKUMU NPU3HAKaMMU.

CocTaB CUCTEMbI NEPBUYHOI OLEHKY COCTOAHMA POAVMBIX NATEH «POAUHKaY:
BbIYUCUTENb NPOLECCOB, MOHUTOP AS BOCIPOU3BEAEHNSA UHOOPMALWH,
Kamepa ¢ KPOHLUTEIHOM /15 3aXBaTa U300paxeHus

TEXHUYECKUE MPEMMYLLUECTBA

[lns gruarHoCTMpoBaHUsA 3/10KaYeCTBEHHbIX 06Pa30BaHNIA KOXIM pa3paboTaH paj NporpaMMHo-anmnapaTHbIX
komnnekcoB: MelaSearch (pa3spa6otka BHTY), Prorodinki (P®), Fotofinder (fepmaHus), paboTa KOTOPbIX OCHO-
BbIBAETCA Ha aHanu3e n3obparkeHnn HOBOOOPA30BaHMIA, B TOM UMCIIE C UCMOMNb30BaHWeM HellpoceTelt. Oxunpaa-
emMoe NperiMyLLEeCTBO CMCTEMbI NEPBUYHOM OLIEHKM COCTOAHUA POAUMBIX NATeH «PoanHKay» 3aknoyaeTca B no-
BbILLIEHWM TOYHOCTM NMPOBOAUMOW OLIEHKM B pe3ysnbTaTe NCNOoNb30BaHUA psAfa AOMNOSHUTENbHBIX KNMHUYECKNX
napameTpoB (JepMaToCKONUUYecKre Npr3HaKku, UMMYHOTMCTOXUMIMYECKUE MapKepbl 1 Ap.) Hapaay C n3obpaxe-
HUAMU NPy 00yUYeHUN HelpoceTu.
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OXWAAEMbIV PE3YJITAT MPUMEHEHUA

lMoBbILWEHNE TOYHOCTMN ONpeAeNeEHNs y NaLMeHTa HaIMUMs MeSTaHOMbI U/ 6a3abHOKIETOYHOTO paka KOXu
no ¢otorpadram HeBYCOB (POANHOK) B COBOKYMHOCTU C KIIMHUYECKMM NPU3HAKaMU.

TEKYLWWAA CTAAQUA PA3BUTUA

BbinonHeHa Hay4HO-ncanenoBatenibCkaa U ONbITHO-KOHCTPYKTOPCKaA (TexHonornyeckas) pa60Ta.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

MNOTEHUWANbHbBIE NOTPEBUTEJTA U/ 3AUHTEPECOBAHHDIE B PA3SPABOTKE
YupexaeHus 3gpaBooxpaHeHus, B cdepy AeATeNbHOCTU KOTOPbIX BXOAUT AMarHOCTNKa HOBOOOPa30BaHUIA KOXM.

KOHTAKTHbIE AAHHbIE

lfop6ay OImuTpunii BnagrncnaBosury, 3aBefyoLmii oTpacsieBoi nabopatopuein MegULNHCKON TEXHUKN,
KaHOMZaT pU3MKO-MaTeEMATUYECKMX HaYK, OLIEHT.

E-mail: med@lemt.by

Ten.: (+37517) 311-65-93

CadoHoB Bragvmup BUKTOpPOBMY, 3amMecTrTesb AMPEKTOPa MO Pas3BuUTHio 61UsHeca — HavasibHUK
KOHCTPYKTOPCKOro 610p0o NepcrneKTMBHbIX pa3paboTok.

LkapapeBny Anekcein MNeTpoBuy, ANPeKTOp, AOKTOP PU3NKO-MaTeMaTUUECKMX HayK, Npodeccop, akagemMunk
HAH benapycu.

MenbHrKoB EBreHuii BaneHTMHOBIWY, HavaNbHUK OTAENa pPa3paboTKy MeAULMHCKON TEXHUKN.
Kaneuny Hukrta AHOpeeBunY, MHXeHep-KOHCTPYKTOp | KaTeropuu.
MakapoB AnekcaHap Hukonaesuy, BeayLmnin MHXeHep-NporpaMmmmcT.

Alnesny Unba ButanbeBmy, HayuHbIi COTPYAHMK NabopaTopumn OHKOMATONOM M FOMOBbI U LEeW C rpynnon
OHKOMaTONOrMN LIeHTpanbHOM HepBHOW cucteMbl PHIL, oHKonornm n megnumnHCKonm pagmonornm
M. H. H. Anekcangposa.
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Xl. OTKPbITOE AKUMOHEPHOE OBLLUECTBO
«3ABOA “SAEKTPOHMALL

14.3HA0NPOTE3bl KNANAHOB CEPALIA MEXAHUYECKUE «MIAHUKC-M>»

OMNMUCAHUE PASPABOTKI

SHponpotesbl «[TnaHMKc-M» npepHasHauyeHbl ANA MMMAAHTaLuMm
B cepALe yenoBeKka BMeCTO NMOPaXKeHHbIX aOPTasibHbIX M MUTPasbHbIX
K/anaHoB, a TaKXe A/1A 3aMeHbl paHee NMMNIAHTUPOBAHHbIX SHAONPOTe-
30B K/lanaHa cepfLa ¢ HapyLeHem nx GyHKUMIA. SHAONPOTe3bl Knana-

Ha cepAua mexaHunyeckue «lnaHnkc-My» OTHOCATCA K UMMNIAHTUPYEMbIM
MeLVLUNHCKUM U3LeNNAM OANTENTbHOIO NPUMEHEHMA, HENOCPeACTBEH-
HO KOHTaKTUPYHOT C CEPALEM, CUCTEMON KPOBOOOPaLLeHUs.

[ByxcTBOpUATHIN MEXaHUYECKUIN KanaH, COCTOALWNA U3 KONbLEeBO-
ro Kopnyca, BbIMOSIHEHHOMO C aHTUMAaHHYCHOW 3aLUMTOW, 3anunpatoLlero
3NeMeHTa B BuAe ABYX CTBOPOK M MPULIMBHOW MaHXeTbl, 3aKpenseH-

HOW Ha Kopryce Mpy NOMOLYMN KOJibLia pa3pe3Horo, CTAHYTOro nonu-
3OMPHBIMU XUPYPIrUYECKMUN HUTAMM.

KOHCTpyKLKMA WapHMPOB KpenneHna CTBOPOK B KOPycCe BbIMOMHEHa OTKPbITOMN C Pa3BUTON NOBEPXHOCTbIO,
uTo 0becneumBaeT CHIKEHVE N3HOCA B LIAPHMPAX U MO3BOJIAET CBECTU 4O MAUHMYMa BO3MOXKHOCTb remonun3a
N TPOM6006PA30BaAHUS 33 CUET XOPOLLEro NPOMbIBaHUS MX MOTOKOM KPOBMU.

Yron noBopoTa CTBOPKM Npu ee paboyem xoae coctaBnsaeTt 47°. Yron oTKpbITMA cocTaBnsAeT 85°.

MmeeT pa3HOBMAHOCTb MPULINBHON MaH>XeTbl C MPOCTPAHCTBEHHON aganTauuneri (BoHoobpa3Has) B aopTab-
HOW NO3MLMK AN YMEHbLUEHMWA HaNPAXEHHOCTY B MECTe KOHTaKTa NPULBHOI MaH>KeTbl C G1I0N0rnyeckomn Tka-
Hblo. Tak>Ke MeeT Pa3HOBUAHOCTb CYNPaHHYNAPHOW MaHXXeTbl B a0PTasibHY0 NO3NLMI0 U MHTPAHHYAAPHON MaH-
XeTbl B MUTPanbHYIO MO3MLMIO.

TEXHUYECKUE MPEMMYLLUECTBA

YBeNIMUeHHbI Yrosl OTKPbITUA CTBOPOK ([0 85°) obecneunBaeT 60Mbluyto SGGEKTUBHYIO NOLWaAb MPOXOLHO-
ro OTBEPCTUS, MO CPABHEHUIO C «[1NaHMKC-D», UTO MONTIOXKUTENBHO CKa3blBaeTCA Ha reMoAviHaMmKe. Hanuuve aH-
TUNAaHHYCHON 3alWMTbl Ha KOpPMyce NpefoTBpalLaeT HapacTaHe CoOeIMHNUTENBbHOW TKaH B LWapHUPHOE coefu-
HeHMe, YTO NOBbILIAET HAAEXKHOCTb SHAONPOTE30B U NPOANEBAET CPOK CIYKObI.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

an/IMEHeHI/Ie SHAONPOTE30B KJlanaHa cepaua MexaHn4yeCkmnx «lMnaHmkc-M», MMNNaHTNPYyeMbIX B aOPTasibHYHO
N MUTPaNbHYO NO3NUNN, NO3BOJIUT YJTYULUNTb Ka4e€CTBO XKU3HU NaleHTa B nocneonepaumoHHOM nepuoae.

TEKYLWAA CTAOUA PA3BUTUA
Pa3zpaboTka BHeZlpeHa B MPOU3BOACTBO.

CBEJEEHUA O MPABOBOI OXPAHE
HeT.

MNOTEHUWANDbHDBIE NTOTPEBUTENN U/ SAMHTEPECOBAHHDIE B PA3PABOTKE

YupexgeHus 3gpaBooxpaHeHus (PHIML «Kapanonoruay, 'Y «MUHCKMI HayYHO-NPaKTUYECKNI LEeHTP X1pYp-
rMW, TPAHCMNAHTONOTUM N TeMaTONOrnn» U T. A.).

KOHTAKTHbIE JAHHbIE

PycakeBny KoHCTaHTVMH AneKcaHapoBUY, MHXEHeP-KOHCTPYKTOP.
Ten.: (+375 44) 588 55 36
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15.3HA0NPOTE3 KJIAMAHA CEPJLIA BUOJTOTUYECKUA BECKAPKACHbIN
AOPTANbHbBIN «NNIAHUKC-B»

OMUCAHUE PASPABOTKI

SHponportes «[naHnKc-b» npegHa3HayeH ana uMnaaHTauum B cepaue

yesnioBeKa BMeCTO NOpaKeHHbIX a0pTasibHbIX K/TaMaHoB, a TakXKe AnA 3a-

MEHbI paHee VIMMIaHTMPOBaHHbIX SHAOMNPOTE30B KnanaHa cepaua ¢ Ha-

pyweHuem rx GyHKLMA. DHOOMNPOTES KnanaHa cepaua bruonormyecknia

6ecKapKacHbI aopTanbHbIi «[TNaHMKC-b» OTHOCUTCA K MMMaHTMpYe-

MOMY MeAULUHCKOMY U3LEeNNI0 ANINTENIbHOTO NPUMEHEHNA, HENOCpea-

CTBEHHO KOHTaKTUPYET C CEPALEM, CUCTEMO KPOBOOOPaLLEeHUs], N3rO-

TOBJEH U3 NOJIOTHa KCeHonepurKapaa. KOHCTPYKTUBHO KnanaH coCToUT

N3 TPEX CTBOPOK, TPEX YLUEK U NPULLNBHOW MaHXeTbl, NpeACcTaBNAoLLen

cobol rmbKoe ONopHOe KOJbLIO 13 MOJIMYpeTaHa, 06wrToe KceHonepu-

kapaom. ClumBaHme KnanaHa Npomn3BOAUTCA CTEPUIIbHBIM, HepaccacbiBa-

IOLLMMCS LUOBHBIM XUPYPrMYECKUM MaTePUanom, MpeaCcTaBsaowmm cobomn nonmacTep ¢ nokpbitnem. Ctepunmsa-

LMA 1 KOHCepBaL VA NepuKapaa v SHAONPOTe3a OCYLLEeCTBAAETCA XMMMUYECKMM METOLOM B pacTBOpax Ha OCHOBE

anokcugcoeanHeHnid. Knanad obnagaeT oTnMUYHbIMY MMAPOAVNHAMNYECKUMI XapaKTEPUCTUKAMU U NpefHa3Ha-
YeH ana MMMnaaHTaumMm pasfnyHbiM BO3PACTHLIM rpynmnam.

TEXHUYECKUE NMPEMMYLLECTBA

«MnaHukc-b» umeeT GeckapkacHyto CTPYKTypy, 6narogapsa yemy yBenunumaeTcs sGdeKTMBHanA nnowaab npo-
XO[HOr0 OTBEPCTHS, B OT/INYME OT KapPKaCHOTO KrarnaHa, rabapuTHble pa3mepbl KapKaca KOTOpOro 3aHMMatoT Ao-
NOJSIHATENBHOE MPOCTPAHCTBO, UTO YMeHbLUAET 06beM MPOXOAMMON KPOBY U MOBbILLAET CONPOTHBIIEHNE €€ TOKY
(0cobeHHO 3TO CKa3bIBAETCA Ha NIOAAX C MaslbM IMaMeTPOM HaTUBHOIO KnanaHa). CTBOPKY BbIMOJIHEHbI 113 MOS0-
TeH 6MONOrMYEeCcKoro KCeHomneprikapaa, 06paboTaHHOrO 1 CTEPU30BAHHOTO SMOKCUAHBIM COCTaBOM, CHIKalo-
WMM KanbLundUKaLmio 1 yiydLlalowuM MexaHuyecKkrne CBOMCTBa. XpaHeHWe GroKanaHa npor3BoanTCa B pac-
TBOPE, MOBbILIAIOLLEM Er0 TPOMOOPE3NCTEHTHOCTL. MaHkeTa 06pa3oBaHa NyTem ormbaHus rmbKoro onopHoro
KoJbLia TKaHblo CTBOPOK, YTO NO3BONAET 06eCrneunTb HENOCPEACTBEHHbIV KOHTAKT TKaHM NaLMeHTa ¢ KCeHorne-
prikapfom. CyLecTBEHHbIM MPENUMYLLECTBOM BUONOMMUYECKMX NPOTE30B ABMAETCA UX HU3Kas TPOMOOreHHOCTb
1 CBA3AHHOE C 3TUM OTCYTCTBME HEOOXOAMMOCTY B Ha3HAUEHUWN aHTUKOAryNAHTHOWN Tepanuu.

OXXWUAAEMbIA PE3YNITAT NPUMEHEHUA

an/IMEHEHVIe 6uonornyeckoro Knanaxa «MNnaHnkc-b», MMMNNaHTNPYeMOro B aOpTaJibHYIO U NMYJIbMOHaJIbHYIO MO-
3UNN, NO3BOJNUT YNYYLWNTb Ka4eCTBO XN3HW NauMeHTa B nocieonepayMoHHOM nepuroge. 5naronapﬂ ero npu-
MEHEHWIO CHMXKaeTCA MeJNKaMeHTO3HaA Harpy3ka Ha OpraHusm, C KOTOpOI;I CTaNIKMBAETCA NaUMeEHT Npu nMmnsiaH-
Taunn MmexaHn4eCKoro KianaHa, 1 ynyywaloTca rmapognHaMnyeckne XapakTtepuctnkm B CpaBHEHUN C KapKac-
HbIMV GUONOTUYECKMMI KlanaHamu. Kpome TOro, CHM»aeTcAa TpOM6OI'EHHOCTb. 3a cyeT cneymanbHOro [epxa-
TENA ynpocTnTCca npoueaypa nMnnaHTaynm sHAonpoTe3a N COKPaATUTCA BpeMA NCKYCCTBEHHOIO KpOBOO6an.le-
HUA Npy onepaunn.

TEKYLWWAA CTAOUA PA3BUTUA
MpoiaeH 3Tan perucTpauun MeguuuHCKOro n3aenus.

CBEJEHUA O NPABOBOW OXPAHE
MNaTteHT Ha nonesHyto mogenb N2 13436.

NMOTEHUWAJIbHbIE NOTPEBUTENN U/UNN BAUMHTEPECOBAHHbDIE B PASBPABOTKE
YupexneHus 3apaBooxpaHenus (PHIML «Kapavonorus», Butebckas o6nacTHas KnvHuyeckasa 6onbHULA U T. 4.).

KOHTAKTHbIE AAHHbIE

Ky3HeuoB Ceprein AnekcaHAPOBIUY, MHXEHeP-KOHCTPYKTOP.
Ten.: (+37529) 327 71 22
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XIl. OBLLEECTBO C OIrPAHNYEHHOM
OTBETCTBEHHOCTBIO «ACTIPOM)

16. ABTOMATU3ALMA 30HbI FPYNNOBON YNAKOBKM NPOAYKLIUM

OMUCAHUE PA3SPABOTKU
CocTaB obopynoBaHuUs:

— KOHBelepHas cucteMa Ha 6a3ze NPUBOAHbIX POJIbFaHrOB
N NATUPYYbEBbIX TPAHCMOPTEPOB;

— NMPOMbILWIEHHbIE NMPUHTEPDbI 417 MapPKUPOBKW OTAE N b-
HbIX eUHNL, NPOoAYKL NN 1N TOBapa B prI'II'IOBOIh YNaKOBKe;

- poboT-nanetarizep;
- CTpeny-xya-maLlmnHa.
MprHUMN paboTbl cMCTEMBI:

1. KoHBeliepHas cucteMa Ha 6ase NPrBOAHbLIX POJibraH-
ros obecrneuvBaeT TPaHCMOPTUPOBKY MNPOAYKLMMN pas3-
HbIX Fa6apVITHbIX Pa3mMmepoB OT ABYX YNaKOBOYHbIX MalUH
K poboTy-naneTtarnsepy 1 cTpeny-xya-MalumHe. MaLuviHbl pa-
60TaloT C pa3HoO NPOU3BOANTENBHOCTbIO. B Nnpouecce ne-
peMeLLeHrA MPoMCXoamnT 06 beanHeHVIe MOTOKOB C MPOAYK-
uven. [ina peleHna 3aaun No nepemelLeHnIo YNakoBoK
OT 2 ynakoBOYHbIX MalIMH K poboTy-naneTtansepy paspa-
60TaHa KOHBelepHas cucTeMa Ha 6ase NPUBOAHbIX POJib-
raHros. B cucteme npegycmoTpeHbl NOgbeMHble rpaBuTa-
LMOHHbIe pOJibraHrn Asa COXpPaHeHUA OpueHTauum npo-
OYKUUN 1 ee KOHTPOoNMpyeMoro noBopota Ha 90°. B 3oHe
3axBaTa MUt poboToM-MNaneTan3epom Assa Ux BblpaBHMBA-
HUA CNPOEKTNPOBAHbI CTOMOP M aBTOMATUYECKMI BblpaBHU-
BaTesib Ha OCHOBEe CEpPBONPUBOAA.

2. DopMuUpoBaHve NaneTbl OCYLLEeCTBAACTCA NPOMbILLIEH-
HbIM poboTom TM ABB.

3. Maneta no nATMPYYbEBOMY KOHBeiWepy nocTynaeT
K CTpeny-xya-maLunHe AnsA ynakoBKY B MEHKY-KOMNakK.

4, HEPEMELIJ,EHVIE naneT CToBapOM Ha CKnaj v Bo3Bpart ny-
CTbIX ManeT B Npon3BoACTBEHHOE NOMeLeHe OCyLeCTBIIA-
€TCA no KOHBEVIepHOVI cucTeme Ha 6ase NPAMOro ropm3oH-
TaJIbHOIO MNATUPYYbEBOIO TPAaHCMOPTEPa.

5. MapKknpoBKa npoayKuumn ocyLlecTBAAeTCA NpuHTepa-
MU-annavkatopamum Markem-Imaje 2200. MapkupyeTca oT-
JenbHasA eguHMLA NpoayKumn 1 rpynna.

TEXHUYECKUE MPEMMYLLIECTBA

Cuctema paboTtaet 6e3 yuacTus YesloBeKa, YTO CHIKaeT
PYICK OWMBOK 1 MOBbILLAaeT 6e30MacHOCTb Ha NPOU3BOACTBE.

JInHUA CNpoeKTMpoBaHa C 3HeprocobeperaWmm pexu-
MOM: KOHBelep OCTaHaBNMBAETCS NPU OTCYTCTBUM Ha HEM
npoaykKra.
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MMOKOCTb B TPAHCMOPTUPOBKE: CMCTEMa 06eCreUrBaeT TPAHCMOPTUPOBKY MPOAYKLMM Pa3HbIX rabapUTHbIX pas-
MepOB, UTO MO3BOJIAET afaNTNPOBATHCA K U3MEHEHWAM B MPOW3BOACTBEHHbBIX NMPOLieccax.

DKOHOMMA NPOCTPAHCTBA 3a CYET NMPUYIMEHEHNA TPAHCMOPTEPOB C PEBEPCUBHBIM ABUXKEHNEM.
KomnneKkcHoe peLueHne feMOHCTPUPYET CUCTEMHBIV MOAXOA K OpraH13aLmmn Mpou3BoACTBEHHbIX NMPOLECCOB.

OMUOAEMbIV PE3YJIbTAT MPUMEHEHUA
OpUEHTNPOBOYHbIN CPOK OKYNaemMoCTn NpoeKkTa — 2 roga.

TEKYLWWAA CTAAQUA PA3BUTUA
MpoeKT peanr3oBaH B benapycu Ha npeanpuATHsAX NO NPOVU3BOACTBY CTPOUTENBHbBIX MAaTEPUANIOB.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUWANbHDBIE MOTPEBUTEJIN /W BAUHTEPECOBAHHDIE B PA3PABOTKE
Mpeanpuatia nepepabaTbiBatoLLEN NMPOMbILLIEHHOCTH.

KOHTAKTHbIE AAHHbIE

KonTtenb CraHucnas Bnagmumuposuy, onpekrtop.
E-mail: s.koptel@asprom.su
Ten.: (+7 937) 023 55 47

Hedenos CtaHncnaB AneKcaHApPOBWY, PYKOBOAMTENb KOHCTPYKTOPCKOro oTaena.
E-mail: s.nefedov@aspromservis.ru

®omuH Omutpuin CepreeBuny, pyKoBOAUTENb rPYNMbl HAYYHO-TEXHUYECKOTO Pa3BUTMS.
E-mail: df@asprom.su

Orypuosa CBeTnaHa MiropeBHa, AMpeKTOp No pa3BUTUIO.
E-mail: s.ogurtsova@aspromservis.ru

YannbiHckni [leHnc BayecnaBoBuY, MHXXeHep-KOHCTPYKTOP.
E-mail: d.chaplynski@aspromservis.ru

17. ABTOMATUYECKAA NANNETU3ALUA POBOTAMU

ONMUCAHUE PA3SPABOTKA

CornacHo uccnefnoBaHuio, NPoOBeAEHHO-
My cneyunanuctamm OO0 «ACnpom», 3a-
NpOC Ha ManeTnpoBaHMe BXOAWUT B Ton-3
3anpocoB No aBToMaTM3aumy 3Tana rpyn-
MoBOW YNakoBKM NpoayKunn. Manetnsayma
N yKnagka npogykumm — ofHa 13 cambIxX
pacnpocCTpaHeHHbIX NOTpebHOCTel Ha Nu-
L EeBbIX NPeANPUATUAX.

Mpouecc ynakoBky 1 NaneTupoBaHus
C MomolLLblo KonnabopatusHoro poboTa-
MaHVNynsATOpPa BbIFALMT TaK: MPY NOMOLL
JaTuvika poboT pacno3HaeT ABVXKYyLYMecs
Nno KoHBelepy 06beKTbl, NOOUYepeHO 3a-
XBaTblBaeT WX U pa3MeLiaeT Ha pALoM
CTOSALLYIO ManeTy, Takum obpa3om paBHO-
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MepPHO ee 3anonHsaA. MoXXHO 3anporpammrpoBaTth poboTa A5 PasNYHbIX aNropUTMOB YKNaAKV NPoayKLun
Ha MoAAoH.

[Ons poboTa 3T0 OTHOCUTENIBHO MPOCTasA 33aaua, KOTopas He TpebyeT BMeLaTeNbCTBa YeNoBeKa.

PoboT obecneunBaeT aBTOMaTUUECKYIO YKNAAKY NPOCIOEK MeXAY PAAaMu KOpo6boB. YKNnaKa MOXKeT Mpoun3Bo-
AMTCA 6oKamu, Hanpymep no 2 unm 4 kopo6ba, B 3aBMCUMOCTY OT peLienTa. YCTaHOBKa NOAAePKBaeT HECKOSb-
KO 3anporpaMMUPOBAHHbIX MPOrpamm A5 Pa3fNYHbIX MPOAYKTOB 1 cxeM YKnafaku. Co3aHne HOBOro peLenTa
3aHMMaeT OT nosyyvaca.

MoabeMHasa KoTOHHa Kak onuuma obecneumBaeT yknaaKy naneT Bbicoton go 2200 mm. pysonogbeMHOCTb cu-
cTembl — fo 18 Kr, paboyad 3oHa — Ao 1750 mm.

BakyyMHbI1 3axBaT 0becrneumBaeT yaepKaHue 1 BO3MOXKHOCTb YKITaZlKU1 KOPOOOB BIMJIOTHYIO APYT K ApYry Mo fiio-
6011 cxeMe pacKnagKu.

MNpownssogutenbHocTb — A0 6000 Kr/u.

TEXHUYECKUE NPEMMYLLEECTBA

npl/l NPOEKTUPOBAHUN LIJKad)a ynpaeneHnAa y4nTbiBaloTCA BCE NMapamMeTpbl SKCrnlyaTaumn o6opy,u0|3aH|/|F|, oue-
HWBAKOTCA NogKnoYyaemblie yCTpOI‘/IICTBa.

Bbi6op 3anporpamMmMupoBaHHbIX PELIENTOB YKNAAKK, OTCNIEXKMBAHME COCTOAHWS YCTaHOBKU U CTaTUCTUKK OCY-
LeCTBNAETCA Yepe3 CeHCOPHYIO MaHesb. 1o 3anpocy ycTaHaBNMBaeTcA NporpamMmHoe obecneyeHmne, KOTopoe
6yneT nepefaBaTb MHGOPMALIMIO B YUETHYIO CUCTEMY OpPraH/3aLMn O KaXXaou eAnHULLE NPOAYKLUN.

BcTpoeHHble dyHKUMM 6e30MacHOCTY NO3BOAIOT UCMOMb30BaTh PoH0Ta 63 orpaxaeHui. PasnmyHbie BapraH-
Tbl MOHTa<a PaCLUNPSAIOT BO3MOXXHOCTM €r0 MPUMEHEHUS: YCTAHOBKY Ha HAaKJIOHHOW NMOBEPXHOCTU, H/MHEM UK
MOTO/IOYHOM MONOXKeHUN. 3aHMMaeMas niowaab 6e3 nanet — 1,2 M?, ¢ AByMA nanetamm — 2,8 M2,

Bcnepctsue TOro, UTo PoIHOK TPEOYeT MHAVBUAYaNbHbIX PELIEeHNI, MPOEKTbI pa3pabaTbiBaloTCA B YCIIOBUAX a-
6opaTopun, mogenupyetcs pabota crctembl. [ocie NpoBeAeHUs TECTOB 1 OT/aZIK 0600PYAOBaHME NOCTaBsET-
CA Ha NpeanpuATUE KIMEHTA.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

C nomouypbto pO6OTOB-MaHVII'Iy1'IF|TOpOB MOXXHO aBTOMaTU3NpPOBaTb A0 90 % 3afauy Ha npon3BoAacTBe. OKynae-
MOCTb YCTaHOBKM Nanetmnsaynn rpysonogbemMHOCTbIO 12 Kr coctaBnsaeT 35 mecAues.

TEKYLWLAA CTAOUA PASBUTUA
Pa3zpaboTka BHeflpeHa B MPOU3BOACTRBO.

CBEJIEHMA O MPABOBOI OXPAHE
Hert.

MOTEHUUAJIbHbIE NOTPEBUTEJIN U/UJTN SANHTEPECOBAHHDIE B PA3PABOTKE
MpeanpuaTua nepepabaTbiBAOLWEN NPOMbILLIEHHOCTY.

KOHTAKTHbIE BAHHbIE

Kontenb CraHncnas Bnagnmmposuy, gnpexkTop.

E-mail: s.koptel@asprom.su

Ten.: (+7 937) 023 55 47

Hedepos CraHncnas AnekcaHpoBurY, PyKOBOANUTENIb KOHCTPYKTOPCKOrO oTaena.
E-mail: s.nefedov@aspromservis.ru

O®omuH OmunTpurin CepreeBud, pyKOBOAUTENb FPYMMbl HAYYHO-TEXHUYECKOTO Pa3BUTUSA
E-mail: df@asprom.su

OrypuoBa CBeTnaHa MiropeBHa, ANPeKTOp Mo pa3BUTHIO.

E-mail: s.ogurtsova@aspromservis.ru

YannbiHcknin JeHnc BayecnaBoBmY, MHXXeHep-KOHCTPYKTOP.
E-mail: d.chaplynski@aspromservis.ru
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Xlll. OBLLECTBO C OrPAHMYEHHOM
OTBETCTBEHHOCTBIO «CTPOMXEACY
(PESMAEHT HAYHYHO-TEXHOAOTMHECKOT O
NAPKA — OBLLECTBA C OITPAHMYEHHOM
OTBETCTBEHHOCTBIO «MHKATAD)

18. MOBUNTbHOE NPUNOMEHWUE «<E-PELIENT»

OMNMUCAHUE PA3PABOTKHN

Mob6unbHoe npunoxeHue «E-pelent» no3sonsaeT NpuobpeTaTb, BbINUCHIBATL U OT-
nycKaTb Ha3HaYeHHble Mo peLenTy MeanLUHCKIMe npenapaTbl no QR-koay ¢ ancnne-
eB CMapTHOHOB.

Mo6unbHoe NpunoXeHure ansa NnauneHToB, Bpayel, papmaLeBToB «E-pelenT» H-
TerpupyeT BCe Nlyylurie JOCTVXKEHNSA MIacTUKOBON KapTbl «ns MegMUUHCKOro ob-
CNY>KNBaHUA»:

— VCKNIOYAEeT HeunTabenbHOCTb 1Unu HenpasWJbHYO NHTEPNPETaUnto peLenTos,
NO3BOJIAET Bpayy BUAETb BCE NeKapCTBEHHbIE CpeCTBa, Ha3Ha4YeHHble NauneHTy;

— NCKNtoYaeT JybnrpoBaHmMe OTryCKa fleKapCTBEHHbIX CPeCTB At O4HOro nauu-
eHTa;

—NCKJTIOYaeT nogaesiky JibrOTHbIX PeLEeNTOB, a TaKXe pelenToB A4J1A OTMNYCKa JIieKap-
CTBEHHbIX CPeACTB, HaXO0A4ALWNXCA Ha NpeaMeTHO-KOJINYeCTBEHHOM y4YeTe;

— SKOHOMUT BpeMsA Bpaya Ha BbINCKY PeLEnTOB, 0COGEHHO C Yy4ETOM BO3MOXHO-
CTV NPOASIEHNA AeNCTBYA /IEKTPOHHOIO peLenTa;

- NO3BONAET U36eXKaTb JINLLHUX NOCELLEHN NONIMKIIVIHVKA TONIbKO ANA npopJsie-
HVA OeNCTBUA peLenTa;

- obecrneymBaeT NpPoBefeHNe Pa3IMYHOIo PoAa aHanM3a (BCECTOPOHHMI yUeT HasHAUYEHUA JIbroTHbIX SleKap-
CTBEHHbIX CPeACTB B pa3pese opraHn3auuii 3gpaBooOXpaHeHus, Bpayen, NaumMeHToB, aHanms CTOMMOCTY flekap-
CTBEHHOTO JfleUeHus, MIaHNPOBaHVE 3aKy MoK U1 Ap.).

TEXHUYECKUE NMPEMMYLLECTBA

OnbITHBIN 06pa3eL, MOOMIIbHOrO NpuNoXeHWA «E-peLienT» NpefcTaBieH B KauecTBe SKCMOHEeHTa Ha XXX Mex-
ayHapogaHom dopyme «TUBO-2024».

MobunbHoe npunoxeHuve «E-peLienT» NpeBoCXoAnT AENCTBYIOLLYIO NIACTUKOBYHO KapTy «[na MeauumHCKoro
0o6CnyXnBaHMA» NO CedyoWwym napameTpam:

— NOCKOJIbKY 3J'IEKTpOHHbII2 peuent XpaHNTCA B cmapchOHe, NO3BOJIAET He TOJIbKO Bpayy, HO 1 NOJib30BaTesto
BNAETb BCe Ha3Ha4YeHHble MeJUNHCKUE NpenapaTtbl, AMHAMUKY O6Cl'|y)KVIBaHI/Iﬂ SJIEKTPOHHbIX pelenToB;

- NO3BONSET NPOCMATPKBATH KaXXJoe Ha3HaueHne, BKoJaollee B ce6s QR-Kof KaXkAoro fiekapcTea 1 nops-
[OK ero npuema;

— NO3BONAET NpOoCMaTpMBaTb aapeca ONKaMLLKMX anTeK Ha KapTe;

— NO3BOJIAET NPOCMaTPMBaATb CTAaTyC 3aKa3aHHOIO peuenTa;

— [aeT BO3MOXHOCTb 3anncu K Bpavy;

—npefocTtaBnAeT BO3SMOXHOCTb MOJIy4YTb HaNnOMUHaHWE O I'IpVI6J'II/I)KaIOLI.I,EMCF| BU3UTE K Bpauyy;

— NO3BOJIAET OCYLLEeCTBJIATb MPOCMOTP anTeK C npenapataMmn N3 Ha3Ha4eHWA Ha npeamMeT nxX Hann4dna,;
— npefocTaBiAeT BO3MOXXHOCTb CPaBHUTb LieHbl Ha NpenapaTtbl B pa3HbIX anTekax.
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«E-peLienTt» He MeeT aHaNoros Ha Tepputopumn Pecny6amkn benapycb B yactu cnocoba UCNosb30BaHWA 3a-
WHTEPEeCOBaHHbIMK KaTeropusaMu nosnb3oBaTenei: 06CyKMBaHe 3NeKTPOHHOrO peLienTa yepe3 MobunbHoe
npunoxkeHue no QR-kogy.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

OCHOBHbIM 311eMeHTOM 31eKTPOHHOIO 34paBooXpaHeHus B benapycu npmsBaHa ctatb LleHTpanbHaa WH-
dopmMaLMoHHan cucTeMa 3apaBooxpaHeHns. Ee co3paHre paccMaTpuBaeTcsa Kak ofHa n3 coctasnawowmx IT-
TpaHcpopmaumm Bceli oTpacav. ITo ByAeT KOMMIEKCHbIN NPOEKT C TOYKM 3peHNa 06 befUHEHNS BbIUNCINTESNb-
HOW, UHPOPMALMOHHO 1 TENEKOMMYHUKALMOHHON MHGPaCTPYKTYpbI.

B sToln cBA3W BHegpeHue mobunbHoro npunoxexus «E-peuent» B chepy uudposmaumm cnuctembl 3gpaBo-
OXPaHEHMA NPU3BaHO COBEPLUEHCTBOBATb JOCTYN MauUMeHTa — Mosib30BaTeNA NPUNOKEHUA K SNIeKTPOHHOMY
peuenTy B ero TefiedoHe, AaBas BO3MOXXHOCTb KOHTPOA OTOBAaPVBaHUA BbIMUCAHHbIX HAa3HAYEHW.

MobunbHoe NpunoxeHne cHavana BHegpAeTcs B MUHCKe B OpraHn3aLm 34paBoOXpaHeHNs, OKasblBatoLive
MEAVLMHCKYIO MOMOLLb B aMbynaTOpHO-MONUKIIMHUYECKUX YCIIOBUAX, 3aTEM MacliTabupyeTca Ha Bclo Pecny-
6nuky benapyceo.
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TEKYLWAA CTAOUA PA3BUTUA
Pa3paboTka BHeApeHa B MPON3BOACTEO.

CBEAEHUA O NPABOBOW OXPAHE

24 nioHs 2024 1. opOPMIEHO CBUAETENIbCTBO O JOOPOBOSIbHON PErMcTpaLmm 1 AeNoHNPOBaHNY 0OBbEKTa aB-
Topckoro npaBa N2 1748-KI Ha komnbloTepHyto nporpammy «MoburnbHoe npunoxeHve “E-peuent”».

MNOTEHUWAJIbHbIE NOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

Peanunsauna mobunbHoro npunoxexusa «E-pelent» NnpegnonaraeTca Yepes opraHn3aLny 3apaBooOXpaHeHNs,
oOKas3blBaloLme MEeANLIMHCKYHO NMOMOLLb B aMOyIaTOPHO-MONNKINHUYECKIMX YCNOBUSAX, KOTOPbIX 6onee 2000.

MoTpebuTenem npoayKTa BbICTYNaloT anTeyYHble OpraHM3aLuy Kak rocyAapCcTBEHHON, Tak M YacTHOM GopMbl
cobCTBeHHOCTY. B HacTosALee BpemaA HacunTbiBaeTcA 6onee 4000 anTeKk rocyAapCTBEHHON U YacTHOW GopMm CO6-
cTBeHHOCTU, NouTh 3500 13 HUX noaknoveHo K AVC «IneKTpOoHHbIN peLenT».

MoTpebutenamm MobUIbLHOIO NPUNoXKeHNA <E-peLienT» BbICTYNAIoT TakKe 1 dapmakonornyeckme KoMnaHuw.

KOHTAKTHbIE AAHHbIE

Crpom AnekcaHgpa BuKTopoBHa, ANPeKTOp, KaHANAAT MOIUTUYECKMX HAYK.
E-mail: sashastrom@mail.ru
Ten.: (+375 29) 705 56 85

MaBnywknHa Hatanba BUKTOPOBHA, FMaBHbIf cneumnanuct KoHuepHa «benHedTtexvumy.

E-mail: pavlushkina1980@yandex.ru
Ten.: (+375 25) 742 53 95
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XIV. YHPEXAEHNE OBPASOBAHUA
«MOTUAEBCKNN TOCY AAPCTBEHHbBIM
NOAUTEXHUHECKMIN KOAAEAXY

19. YACbI U METEOCTAHLIUA

OMUCAHUE PA3PABOTKU

YCTponcTBO NpefHa3HauYeHo ANnA MOHUTOPMHIa OKpY»KatoLLen
cpepbl. Mogxogut ana BHeapeHMs B ObITOBYI0, 06pa3oBaTesib-

HYI0 1 MPOMBbILLTIEHHY0 cdepbl B LileNiAX KOHTPOA 32 COCTOAHU-
€M MoMeLLEeHNI 1 3[0POBbA COTPYAHNKOB.

OTtcnexunBaeT u BbiBOANUT Ha LCD-gncnnen 3HaueHma cnegy-
IOLLMX MApaMeTpoB: TeMrnepaTtypa Bosayxa (°C), BnaXHOCTb BO3-
ayxa (%), atmochepHoe faBrieHne (MM PT. CT.), YIIeKUCIbINA ra3
(ppm). Ha aKpaHe Tak)Ke OTOOpPaXkaloTCs Yachl, AaTa, MPOrHo3
0CafiKOB Ha OCHOBE M3MeHeHMA AaBfeHuns (3a nocnegHui vac).

MpenycMoTpeHO NOCTPOeHe rpadrKoB NOKa3aHWI C 4aTYMKOB 3a Yac 1 CyTKM. B pexkume oTobpakeHus 3a no-
cnefHui Yac rpaduk CABMraeTca Kaxzble 4 MVH, CBepXy Ha SKpaHe yKa3aHO MaKCMaibHOe 3HaueHe 13 NoKa-
3aHHOTO Ha rpaduKe, CHU3y — MUHUMAJIbHOE, YyTb Bbllle MUHMMANIbHOTO — TeKyllee. AHANOrMYHo Ans rpadu-
Ka 3a CyTKM (ofHAKo caBUraeTcs Kaxzgble 1,6 U, BenmurHa cTonibuka bepeTtcs Kak cpefiHee apndmeTnyeckoe 3a
nocnenHuin yac). B ocHoBe paspabotkn — nnatdpopma Arduino Nano, KoTopas CUMTbIBAET NOKasaHWA C Aatun-
KOB 1 BbIBOQUT MX Ha Aucnnen (CBA3b ¢ KOHTponiepom no npotokony ¢easu 12C). Bpemsa v pgata yctaHaBnuBa-
I0TCA BO BpeMs MPOLWWMBKM YCTPOWMCTBA 1 COOTBETCTBYIOT AHHBIM KOMMbIOTEPa, C KOTOPOro NporpamMma 3arpy-
»anacb B rager.

MepeKknioueHne pexnMoB peannsyeTcs CEHCOPHONM KHOMKoW. /3 pexuma nioboro rpadrika MOXHO BbIATY
Ha rNaBHbI 3KPaH, 3aflepXaB nasey Ha ceHcope okoso 1 ¢. MiHankauma yposHa CO, BbINONHAETCA ABYXUBET-
HbIM CBETOAMOLOM (3eNeHbIi — HOPMa, KPaCHbI — He HOpMa).

Kopnyc n3rotoeneH Ha 3D-npuHTepe, B KauyecTBe mMaTepuranbHO-TEXHUUECKUX PeCypCoB ANl N3rOoTOBNEHUSA
OMbITHOW MOAENV UCMONb30BaNINCh:

- nporpammupyemas nnatdopma Arduino Nano;

— MOy”nb AaTyriKa TeMnepaTypbl, BlaXHOCTW 1 fasneHua BME280;

— MOJy”Nb YacoB peasnibHoro BpemeHn DS3231 (cumtaeT ceKyHAbI Aake MOCe OTKNOYEHUA NUTaHWA);

— MHpPaKpacHbI faTumK yrnekucnoro rasa MH-Z19;

- LCD-gncnnen — 2004 cuHui 12C gna Arduino;

— CeHcopHas KHonka TTP223;

- rHe3pno USB (Type-C).

FabapuTbl: 115x30x75 mm, macca: 0,15 Kr.

TEXHUYECKUE NPEMMYLLECTBA

Peanusaunsa anemeHTa <yMHOro Joma» (BO3MOXHOCTb CBA3U B CUCTEMY C YBIAXXHUTENAMM BO34yXa U NPOYNMU
YMHbBIMU YCTPONCTBAMU), YCOBEPLUEHCTBOBAHME MHTENIEKTYANIbHOTO XU3HEOOECNeYeHN .

Bonbluon GpyHKLMOHaN B O4HOM KOpMyce Mo CPaBHEHMIO C aHanoramy (MHOXeCTBO JaTUMKOB U OTC/IeXMBa-
HVe MHOIMX MNApPaMeTpPOB).

He6onbluoe sHepronotpebneHue.

OTob6pakeHne N3MepeHNI B pexxrMe peasibHoOro BpemMeHu (a TakXke CTabuibHoe oTobGpakeHre BpemMeHN).

MonyueHre NPOrHo3a AaHHbIX.

MpocToTa UCNonb30BaHMA, KOMMAKTHOCTb.
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Kpome TOro, B YCTpOVICTBO BCTPOEHbI COBPEMEHHbDbIE AaTYMKW, YTO NOBbIWLAET HAAEXHOCTb AAHHbIX!

- BME280 — nmeeT upe3BbluaiiHO ObICTPOE BpeMs OTKJIMKA, MOKa3bIBAET NCKITIOUUTESIbHO BbICOKYO TOUHOCTb
1 paspeLleHne npn oyeHb HU3KOM YPOBHE LLYyMa;

- nHpakpacHbin aatunk CO, MH-Z19B — ucnonb3syeT ontuyeckuii cnocob ebiasneHnsa CO,, nostomy aenseT-
cA 6onee HafeXHbIM 1 He TpebyeT YacTbiX KaIMOPOBOK (MO CPAaBHEHUIO C TEPMOKATaNIUTUYECKUMI AaTUNKaMU,
KOTOpbIe eLle 1 He[oNrOBEYHbI 13-3a «OTPaBNEHMA KaTanmn3aTopan).

CoumanbHble NpenMyLLecTBa: NPOrHO3 0CaIKOB Ha OCHOBE U3MEeHeHVA AaBfieHns, NoCTpoeHne rpadrkos no-
Ka3aHWUM C AATUMKOB 32 HYac U CYTKM, MHAMKauua yposHa CO, ABYXLBETHbIM CBETOANOAOM, NepeKoyeHmne pe-
>KMMOB CEHCOPHOW KHOMKOW.

OXWAAEMbIV PE3YJITAT MPUMEHEHUA
Llenun n 3agaun peanusayum:

— MOHUTOPVIHT OKpY»aloLLie cpefbl;

— OXpaHa 340poBbA.

BHGADEH me B npon3soacTBo. I'Ipe,qnaraeTCH nony4vyeHue naTeHTa, npofa;a naen npoeKkTa (aBTOpCKVIVI KopA, cxe-
MOTEXHNYECKOE DELLIEHI/IE) nm6o 3anyckB CepI/IIZHOE npon3BOACTBO B CJly4ae NMHTepeCa CO CTOPOHbI OpI'aHVI3aLWII2.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLeH onbITHbIN 06pa3eL,.

CBEAEHWNA O MPABOBOI1 OXPAHE
Her.

NOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

PapoBoli nokynatenb (B 6bIToBON chepe), nobble opraHM3aumy NP HEOOXOAUMOCTA MOHUTOPVIHIA OKPY»Ka-
loLLer cpefbl U/Mnm aTTecTaumm paboyero mecTa.

KOHTAKTHbIE AAHHbIE

Lllamb6anoBa AnekcaHapa JleoHnaoBHa, NpenoaaBaTenb creLmanbHbIX NpeamMeToB | KBanpuKkaLMoHHON
KaTeropum.

E-mail: alexhorna@mail.ru

Ten.: (+375 29) 24092 75

Bonkos meb AnekceeBuy, yyawmiics Il kypca yuebHom rpynnbl TO-477.

20. MPWIOKEHWUE SMARTVIZION

ONMUCAHUE PA3SPABOTKA

OpHow 13 KntoueBbix GyHKLMI NpunoxeHnua SmartVision, KoTopoe ncnosnb3yeT TEXHONOTN KOMMNbIOTEPHOTO
3peHus, ABNAETCA BO3MOXKHOCTb Pacrno3HaBaHNA 1 onpeaeneHna NprUMepHOro Bo3pacTa, SMOLMIA 1 NoJia Yeno-
BEKa C MOMOLLbIO BEG-Kamepbl.

MpunoxxeHue BKOYaeT GYHKLMIO ayTEHTUDMKALMM Yepe3 BeO-KaMepy, YTO MOXET ObiTb MONe3HO Ans ycu-
neHus 6e3onacHocTw. Mocne 3anycka NPUIOXKeHVs NOJIb30BaTENb MOXET 3arpy3uTb 1306paXKeHNe MU BUAEO
AnAa 06paboTKK, 3aTeM HauMHaeTcA 0O6paboTKa 3arpyeHHbIX JaHHbIX, pacro3HaBasn 1 Knaccuduumnpya obbek-
Tbl Ha U306paXKeHUN 1KY BUAEO. Pe3ynbTaTbl pacno3HaBaHUsA 1 KnaccndukaLmmy oTobpaxatoTcs B MPUIOXKEHNN.

B rmaBHOM MeHI0 Take JocCTynHa ¢yHKumA «CrnpaBKay», rae nosib30BaTeslb MOXET 03HAaKOMUTbCA C NOAPo6-
HbIM OMrcaHneM PaboTbl NPUNIOXKEHMS, ero GYHKLMIA 11 BO3MOXHOCTEN. 3TO MOMOXET MOoJIb30BaTeso Jlyylle Mno-
HATb, KaK paboTaeT NPUIIOKEHKE U KaK C HUM B3aIMOAeNCTBOBATL A1 AOCTVXKEHUS HAaWYYLLUX pe3ysibTaToB.
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TEXHUYECKUE MPEMMYLLUECTBA
TexHnueckne npenmyLecTsa npunoxeHua SmartVision:

1. iHTerpauus c Beb6-kamepoii. PeanvizoBaHa BO3MOXKHOCTb aHaNN3a JINL B PEXIMME PeasibHOro BPEMEHM, BKJIHO-
yas pacrno3HaBaHue Mosa, Bo3pacTa 1 aMouuit. Moaaepxka ayTeHTUdUKALMM MO NULY ANA ycuneHnsa 6esonac-
HOCTWU, UTO SIBNIAETCA YAOOHbIM 1 6€30MacHbIM METOAOM NAEHTUMKALIN.

2. YHVBepCanbHOCTb 06paboTKM AaHHbIX. BO3MOXHOCTb paboTbl C 3arpyKEHHbIMU N306PAKEHNAMMN N BULEO-
dainamu pasnunuHbix Gopmatos. MpriMeHeHne nepeaoBbiX aNropUTMOB A1A Knaccnudukauymm o6bekTos Ha poTo
1 BUAEO.

3. TouHoCTb Pacno3HaBaHUA. Wcnonb3oBaHne COBpPEeMEHHbIX METOAO0B KOMIMbIOTEPHOIO 3peHNA U I'J'Iy6OKOI'0
O6yLIEHI/Iﬂ obecneumBaeT BbICOKYIO TOYHOCTb Npu VI,QEHTI/Id)I/IKaLWIVI 0ObEKTOB U aHanm3e nnu.

4, KpOCCI'IJ'IaTd)OpMEHHOCTb. Bo3moxHocTb pa60TbI Ha pa3/invyHblX onepaynoHHbIX CMCTEMaX, YTO AenaeT npu-
JioXeHne OOCTYNHbIM AnA I.IJI/IpOKOVI ayanTopun.

Hay‘-IHO-TeXHVIHECKVIIZ YPOBEHb MO CPaBHEHUIO C NTyYLWNMUN OTeYeCTBEHHbIMU U 3apy6e)KHbIMI/I aHaJsioramu:

1. CoBpemMeHHble TexHonoruu. MprnoxeHue NCNosb3yeT NOCIeAHNE JOCTVXKEHNA B 06/1aCTV KOMMbIOTEPHO-
ro 3peHus, Takne Kak CBepTouHble HelpoHHble ceTu (CNN), ana aHanmsa n3obpaxkeHuii u Bugeo. NHterpaums
¢ bubnuotekamm OpenCV n TensorFlow/PyTorch o6ecneunBaeT BbICOKYO NPOV3BOAUTENBHOCTb NPU 06paboT-
Ke JaHHbIX.

2. [MBKOCTb 1 afanTUBHOCTb. Moaaep»kka HaCTPOMKIN NapaMeTpoB 06paboTKM B 3aBUCMMOCTU OT TpeboBa-
HWIA NoNib3oBaTeNs (Hanpumep, YyBCTBUTENIBHOCTb MPUW PACcNo3HaBaHM SMOLMIA UM TOYHOCTb UAEHTUdMKa-
LM 06beKTOB).

3. NHHOBauUMOHHble ¢YHKUUN. BO3MOXHOCTb OLHOBPEMEHHOIO aHanM3a HECKONbKMX MapameTpoB (Mo,

BO3pacT, 3MOLI,I/II/I) B peanbHOM BpeMeHN Ha OCHOBE O4HOIo I/I306pa)KEHVIFI, YTO npesbllaeT d)yHKLWIOHaﬂ pAda
aHaJioros.

4. OTevecTBeHHble aHanoru. MpunoxeHvie NPEBOCXOAUT CyLIECTBYIOLNE OTEYECTBEHHbIE PELLEHNS, KOTOpbIe
3a4acTylo OrPaHNYMBAIOTCS TONIbKO Pacno3HaBaHUEM UL, UV OGBEKTOB, He NpeAaaras aHaans SMoLuii 1 BO3-
pacTHOW Knaccudukaumu.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

MNoBblweHne YPOBHA 6e30MacHOCTU: BHeApeHne ayTEHTVI(I)I/IKaU,I/II/I no nuuy No3BOJIAET yny4ylnTb 3alnTy 0O~
CTyna K JaHHbIM 1 YCTpOIZCTBaM, MWHVMU3NPYA PUCK HECAHKLUNOHNPOBAHHOTO NCMNOJ/1b30BaHUA.

OnTtnmnsauyma 6I/I3HEC-I'IpOLlECCOBJ Mncnonb30oBaHME paCno3HaBaHNA SMOLNNA 1 ,qemorpad)mquKmx XapaKTepu-
CTUK (BO3paCT, non) CI'IOCO6CTByeT nepcoHanmsaunn CepBUCOB B MapKeTHre, npoAa*»ax 1 KIIMeHTCKOM 06Cﬂy-
XUBaHUN.
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MpunoxeHune SmartVision MoXeT ObiITb 3PpHEKTUBHO BHELPEHO B yUPEXXAeHNAX 0O6pa3oBaHUsA AfiA opraHu3a-
LM COBPEMEHHOTO MPOMYCKHOTO peXrMa Ha OCHOBEe TEXHOJIOrMI pacrno3HaBaHuA nuu. bnarogapa ¢yHKUMn
aHanusa L ¢ UCnosib3oBaHneMm Beb-kamepbl NPUIOKeHVIE NO3BONAET aBTOMATM3MPOBaTb NpoLecc naeHTudu-
Kauuum 1 yyeTa noceTuTenen.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLeH onbITHbIM 06pa3eL,.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PASPABOTKE

YupexgeHus obpa3oBaHus, KpyrHble KOMMAHWMW U NPeANpUATIs, MPONYCKHble CUCTEMbI; A1 KOHTPONs pabo-
Yyero BpeMeHu COTPYAHMNKOB, NPefoTBPaLLeHNs AOCTyrNa HeaBTOPM30BAHHbIX JNLL.

KOHTAKTHbIE AAHHbIE

JeHncosel [leHnc AnekceeBuny, NnpenofaasaTtesib BbiCLel KBaNUPUKaLMOHHOW KaTeropum.
E-mail: denis.denisovets@mail.ru

MonkoBga lOnua AnekcaHapoOBHa, NpenofaBaTesb NepBON KBanMpuKaLMOHHON KaTeropuu.
E-mail: julia389@mail.ru

Ten.: (+375 25) 941 71 58

Lypnakos AHgpeit [leHncosuy, yyawmiicsa IV Kypca yue6Howm rpynnbl [10-464.

E-mail: denis.denisovets@mail.ru
Ten.: (+375 25) 961 74 57
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|. THE INSTITUTE OF BIOCHEMISTRY OF BIOLOGICALLY
ACTIVE COMPOUNDS OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS
REPUBLICAN RESEARCH ENTERPRISE

1. INTERACTIVE CALCULATOR FOR A CHILD’S PHYSICAL DEVELOPMENT
AND NUTRITION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Itisintended for the formation of an electronic database for healthcare institutions and the population in order
to assess the weight, height of the child in accordance with his age to the day, the choice of food in case of breast
milk deficiency in a nursing mother, taking into account the absence or presence of digestive disorders in the
infant (basic, preventive, therapeutic), the formation of a calendar for the introduction of complementary foods
breastfeeding and artificial feeding.

TECHNICAL ADVANTAGES

There are no similar domestic developments. The foreign equivalent, the Anthro program, evaluates only
the physical development of the child, but does not provide nutritional recommendations.

EXPECTED RESULT OF APPLICATION

Improving the nutritional status of infants, early diagnosis of health abnormalities, and increased consumer
satisfaction due to increased awareness of the properties of breast milk substitutes used.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Certificate of voluntary registration and deposit of the copyright object No. 1704-KP.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Medical workers, private individuals (parents), baby food manufacturers.

CONTACT INFORMATION

Tatsiana Hniadzko, Deputy Academic Secretary, Doctor of Medical Sciences.
E-mail: medic@presidium.bas-net.by
Phone number: (+37517) 25117 13

Aleh Kuzniatsou, Director Candidate of Biological Sciences, Associate Professor.
E-mail: office@ibiochemistry.by
Phone number: (+375 15) 255 90 75
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IIl. NOOSPHERIC TECHNOLOGIES LIMITED LIABILITY
COMPANY (A RESIDENT OF THE SCIENCE
AND TECHNOLOGY PARK — INCATA
LIMITED LIABILITY COMPANY)

2. MEDICAL INTELLIGENT DIAGNOSTIC DEVICE “MASTER OF HEALTH” (“MASTER
ZDOROV'YA")

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The non-invasive device (weighs 180-200 g), designed to record, evaluate, and systemically analyze electro-
physiological signals of the human body, reflecting the physiological state of the body in real time. The sensor’
own autonomous memory without connecting to the network — 180-200 meas. It can be used in any territory
and field conditions.

TECHNICAL ADVANTAGES

The device is related to digital medicine. The technologies used in the device allow to automate the process of
assessing the state of human health, accumulate, save and compare data from 2.5 years, monitor the effectiveness
of therapeutic measures during life, have high potential for improving the quality of medical care, minimizing
human errors and reducing the cognitive overload of the doctor.

The device allows a medical specialist in 7-10 minutes in any conditions (including field) and without special
preparation of the patient to conduct an integrated assessment of his state of health, receive a machine conclu-
sion on electronic or paper media, determine the “Roadmap” for restoring the health of the subject.

EXPECTED RESULT OF APPLICATION

Current stage of development:

a) research and development (technological) work has been completed, implemented in production;
b) production site has been certified;

¢) pilot batch of products has been released, certification and clinical trials have been conducted in accordance
with the legislation;

d) the device is in the process of being implemented in clinical practice.
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CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Here are no direct competitors.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Medical organizations of various levels and property rights for primary examination and dynamic monitoring
of the health status of the population throughout life (from 2.5 years).

CONTACT INFORMATION

Larisa Khrustitskaya, Director, General Practitioner.
E-mail: hrustitskayf@list.ru
Phone number: (+375 29) 693 80 69

Galina Grebenevich, General Practitioner.
E-mail: gabr.slav@mail.ru
Phone number: (+375 29) 159 67 65

Vadim Tkachenko, Specialist.
E-mail: tkachenko_v@tut.by
Phone number: (+375 29) 696 19 75
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lIl. MINSK RESEARCH INSTITUTE OF RADIOMATERIALS
OPEN JOINT STOCK COMPANY

3. AXIAL LOAD MONITORING SYSTEM “SKON”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The system consists of strain sensors, which are mounted on the axles of the car, and a control and display
unit. Strain sensors convert the amount of deformation of the bridge into an electrical signal proportional to the
amount of the bridge load, which is converted into a digital form and used to calculate the amount of the bridge
load. From the sensors, data on the magnitude of the load is transmitted in digitally formatted form to the control
and display unit, which calculates the loads on each axle and the total load of the car and displays data on the
loads of the axles of the car and the amount of overload. Information output to the vehicle’s on-board computer
via the CAN bus or to a smartphone via Wi-fi.

TECHNICAL ADVANTAGES
The load measurement error is less than 5 %.
1. JaTumnk gepopmavn . .
2. PasseTBUTON The operating temperature range is from -40
3. BnoK ynpaBneHua n MHAMKaLmum to +70 °C.

4. Cmaptgow/Mk/Boprosan ceto The number of sensors per bridge is 1 or 2.

The use of small-sized intelligent sensors of our
own design.

CAN 2.0 interface SAEJ1939.

Performs self-monitoring, monitors the service-
ability of sensors and communication lines and,

if there is a malfunction, issues diagnostic infor-
mation and a malfunction signal.

EXPECTED RESULT OF APPLICATION
Vehicles for various purposes.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Utility Model Patent No. 201365.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Minsk Automobile Plant (MAZ Open Joint Stock Company), Kama Automobile Plant (KAMAZ Publicly Traded
Company).

CONTACT INFORMATION

Aleksey Mospanov, Head of the System Development Sector of the Design Department — Chief Designer.
E-mail: mniirm@mniirm.by

Phone number: (+375 44) 753 42 76

Viktor Naumov, Head of the Sector.

Phone number: (+375 29) 658 88 19

Sergey Radchenko, Leading Design Engineer.
Phone number: (+375 29) 858 41 78

Daniil Bykov, Design Engineer of the 2nd Category.
E-mail: ghjtytueregeg@gmail.com

Phone number: (+375 44) 747 20 63
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V. EDUCATIONAL INSTITUTION
“P. M. MASHEROV VITEBSK STATE UNIVERSITY"

4, ASSESSMENT OF THE DEGREE OF INFLAMMATION OF THE INTESTINAL WALL
BY ARTIFICIAL INTELLIGENCE METHODS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Currently, new non-invasive methods of ultrasound diagnosis of various diseases are being actively developed.
In clinical practice, non-invasive, real-time information on the degree of activity of various inflammatory diseases,
which can be provided by ultrasound, is in demand. For some specific diseases, for example, intestinal diseases,
subjective criteria have been developed (not formalized and performed intuitively by a doctor) for ultrasound
diagnostics of the activity of the inflammatory process, however, they have limitations due to an insufficiently
formalized assessment. The presented project is dedicated to the creation, with the help of artificial intelligence,

of a system for assessing the degree of activity of inflammatory diseases based on the analysis of digital images
of ultrasound data.

Intestinal ultrasound

Highlighting the contour of the intestinal wall
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TECHNICAL ADVANTAGES

As a result of the work, recognition of the dimension scale on digital images of ultrasound examinations was
implemented, segmentation of the boundaries of the intestinal wall was carried out, identification indicators
characterizing objects that represent invariant mathematical formulas were compiled. A system has also been
developed to assess the likelihood of signs of inflammatory bowel diseases, and a neural network has been cre-
ated and trained to diagnose inflammatory bowel wall diseases. The system can be trained to make a diagnosis
by ultrasound of any internal organ.

EXPECTED RESULT OF APPLICATION

The work has significant social and economic implications, as it allows for the avoidance of costly laboratory
tests for diagnosing internal diseases and minimizes surgical intervention in the human body.

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

INFORMATION ON THE LEGAL PROTECTION

The product is protected in accordance with the legislation of the Republic of Belarus on copyright. Certificate
of voluntary registration and deposit of the copyright object No. 1676-KP.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Medical institutions, medical universities, medical colleges.

CONTACT INFORMATION

Elena Korchevskaya, Candidate of Physical and Mathematical Sciences, Associate Professor, Head of the
Department of Applied and System Programming.

E-mail: korchevskaya.elena@gmail.com

Phone number: (+375 29) 591 09 35

Vladislav Maslinichev, Graduate Student.

Polina Travnicheva, Senior Lecturer at the Department of Applied and System Programming.
E-mail: travnichevapolina@gmail.com
Phone number: (+375 29) 89493 17
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V. EDUCATIONAL INSTITUTION
“YANKA KUPALA STATE UNIVERSITY OF GRODNO™

5. EDUCATIONAL AND PRODUCTION RD PLATFORM FOR HIGH-PERFORMANCE
ENERGY-SAVING SYSTEMS AND CONTRACT ELECTRONICS DEVICES BASED ON ARM
CORTEX-M4, -M7 CORES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scientific and scientific-technical novelty of
the project consists in the implementation of a set
of automated workplaces corresponding to the
basic concept of the design and architectural-
software implementation of the educational and
industrial RD platform for high-performance ener-
gy-saving systems and contract electronics devic-
es based on ARM Cortex-M4, -M7 cores. The func-
tionality of the developed automated workplaces
provides the practical possibility of their use by
the widest possible range of potential custom-
ers to solve educational, research, design and
industrial-commercial problems at a minimum
final cost of the specified work. The algorithms
of the basic concept functioning at the software
and hardware level provide the solution to the

problems of prototyping spatial orientation systems using MEMS sensors on the Open429I-C, NUCLEO 64 platform,
debugging and testing of wired Ethernet modules for 1-7 levels of the OSI model on the STM32F746G-DISCO
platform, research and development of architectures and basic models of the organization of neural structures
based on S-F RAM, NOR-NandFlash memory modules and data storage devices on the Open407-C platform, creat-
ing software and hardware complexes for studying digital systems for transmitting and processing multimedia
data on the Open429I-C, NUCLEO 64 platform, typical communication modules for building wired industrial
networks and in-circuit interfaces based on SN65HVD230, USB3300, FM24CLXX, XPT2046 controllers, as well as
laboratory complexes for prototyping wireless systems for collecting and processing data in real time based on
modules SWPFO1SA, BlueNRGQTR BLTE 4.0, NRF24L01.

TECHNICAL ADVANTAGES

Among the development features, in contrast to those used previously, the most significant are the three
hardware solutions used: the use of groups of spatial stabilization sensors (magnetometer, accelerometer and
gyroscope) directly connected to uniform standardized in-circuit interfaces of the microcontroller 12C, SPI, etc.,
the use of high-level wireless access modules with a UART interface, the use of complex modular solutions of
NAND/NOR/DDR types of ROM/RAM drives for both data processing systems and their visualization. The first
group of solutions allows for the study and development of primary converters of physical parameters, as well
as their interaction with the computing core of the automated control system. The second group of solutions
allows for the study and development of technical solutions for organizing two-way data exchange via wireless
interfaces between the microcontroller and server consumers. The third group of solutions allows for the study
and development of data storage systems and the organization of their simultaneous use for the computing and
visualization modules. The competitiveness of the development is due to the fact that the functionality of the
developed automated workplaces provides the practical possibility of their use by the widest possible range of
customers to solve educational, research, design and production-commercial tasks at the minimum final cost of
the specified works. This is due to the versatility of the platform used and the complete openness of the software
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and hardware component, providing a potential customer with the opportunity to either independently recon-
figure or order it. Moreover, both at the hardware and software level. The element base and basic software and
hardware platforms of the complexes are certified in the countries of the European Union, Russian Federation,
Repubilic of Belarus and China.

EXPECTED RESULT OF APPLICATION

As a result of the project implementation, a functionally complete complex of automated workstations will be
created, allowing for educational, research, and industrial-commercial activities in the study, development, and
preparation for production of high-performance energy-saving systems and contract electronics devices based
on ARM Cortex-M4, -M7 cores. The composition of the automated workstation is given below:

1. Laboratory complex for prototyping spatial orientation systems using MEMS sensors on the Open429I-C,
NUCLEO 64 platform.

2. Software and hardware complex for debugging and testing wired Ethernet modules for 1-7 levels of the OSI
model on the STM32F746G-DISCO platform.

3. Architecture and basic models of the organization of neural structures based on S-F RAM, NOR-NandFlash
memory modules and data storage devices on the Open407-C platform.

4. Hardware and software complex for studying digital systems for transmitting and processing multimedia
data on the Open429I-C, NUCLEO 64 platform.

5. Standard communication modules for building wired industrial networks and in-circuit interfaces based on
SN65HVD230, USB3300, FM24CLXX, XPT2046 controllers. 6. Laboratory complex for prototyping wireless systems
for collecting and processing data in real time based on SWPF01SA, BlueNRGQTR BLTE 4.0, NRF24L01 modules.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Copyright; utility model application; industrial design application; license agreement; utility model patent;
industrial design patent.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Institutions of higher and secondary specialized education in technical and natural science specialties, edu-
cational and research laboratories in the field of microcontroller technology and automated process control
systems, RD centers of scientific and industrial institutions and enterprises of the Republic of Belarus and abroad.

CONTACT INFORMATION

Yuri Beytuk, Head of the Department of Information Systems and Technologies, PhD, Associate Professor.
E-mail: beytuk@grsu.by
Phone number: (+375 29) 149 28 77

Vitaly Ramazanov, Senior Lecturer of the Department of Information Systems and Technologies.
Valentin Yanichkin, Senior Lecturer of the Department of Information Systems and Technologies.
Galina Sebrovskaya, Senior Lecturer of the Department of Information Systems and Technologies.

6. INNOVATIVE APPROACHES TO BUILDING URBAN INFORMATION MODELS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A methodological approach to the construction of urban information models and the description of the urban
area as a complex system formed by the urban environment, population, necessary infrastructures, temporal and
other aspects has been developed. As a result, the general architecture of the universal data system of urban

49



TECHNOLOGIES OF THE FUTURE:
ROBOTICS, ARTIFICIAL INTELLIGENCE

CURRENT STAGE OF DEVELOPMENT

environment, data model, function model and interface
model are obtained. The methodological approach to
the construction of urban information models develops
the concept of building systems related to the accumula-
tion of urban data of large volume and their subsequent
processing using OLAP-technologies and Data Mining al-
gorithms. The results of the development are of interest
to a wide range of people interested in the economic, so-
cial and cultural development of urban areas in order to
develop a strategy for urban development and improve
the quality of life of the population.

TECHNICAL ADVANTAGES

The main advantages of the proposed approach to the
construction of urban information models are: ensuring
the systematization and analysis of collected data within
a single formalism; identification of important information
in the analysis and planning of the development of urban
areas; timely identification of both positive and negative
trends in the development of urban areas; the possibility
of planning changes that improve both the quality of life
of the population and the conglomerate of urban areas.

EXPECTED RESULT OF APPLICATION

Implementation of a universal data system of urban envi-
ronment, which will take into account all aspects of urban
functioning, accumulate (using data warehousing technol-
ogies) and analyze relevant data. The results of the analysis
can be used to determine the urban environment quality
index, pollution index, assess the efficiency of territory uti-
lization, determine the development trends of urban areas.

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
Copyright.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Public and private structures dealing with the economic, social and cultural development of urban areas, im-

proving the quality of life of the urban population.

CONTACT INFORMATION

Lada Rudikova-Fronhoefer, Associate Professor of the Department of Modern Programming Technologies,
Candidate of Physical and Mathematical Sciences, Associate Professor.

E-mail: rudikowa@grsu.by, rudikowa@gmail.com
Phone number: (+375 29) 781 63 55

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

E-mail: semenchuk_nv@grsu.by
Phone number: (+375 29) 786 69 44
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VI. BELARUSIAN NATIONAL TECHNICAL UNIVERSITY

7.INTELLIGENT BIG DATA MANAGEMENT TECHNOLOGIES IN ENERGY SYSTEMS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Energy system network is a complicated synergy of both power production and distribution plants and a variety
of consuming devices on the side of energy consumer. All these elements are constantly connected together not
only through power lines but also via common work modes and management provided by centralized control
facility. Naturally, the system of such type produces gathers and analyze a huge amount of data, and this amount
is only to increase. This leads to the need of involvement of the rapidly developing theory of large numbers. Big
datais (according to GOST R ISO/IEC 20546-2021) data arrays that outstand mainly in such characteristics as size,
diversity, high processing speed and variability, which require the use of scaling technology for efficient storage,
processing, management and analysis. This type of information suggests the use of various technologies and
methods for collecting, controlling and visualizing data in different industries. In the energy sector, implementa-
tion of such methods can lead to increase in recourses usage efficiency use and timely detection of equipment
faults. Artificial intelligence solutions can significantly accelerate the decision-making process and data optimiza-
tion. However, due to the novelty of this technological sphere and the rapid pace of its development in different
countries, both at the state level and at the level of private companies, the problem of choosing the necessary
neural network model from a wide range of proposed options, as well as deriving the process of setting up and
training this model arises. Thus, the main goal of the project development at its current stage is the creation of a
highly specialized model of artificial intelligence, with all the necessary functions and specially tailored to perform
the tasks of the power electronics sector.

The increase for data in energy systems leads to the need to develop special tools that allow for the effective
handling of such arrays of information. Currently, in various fields of science and technology, increasing atten-
tion is paid to the processes of collecting, storing, processing and analyzing data, which allows for a multiple
increase in the efficiency of systems, acceleration and significant cost reduction of their modernization, as well
as a reduction in the number of emergency and other abnormal situations. The energy industry is no excep-
tion - in recent years, energy companies around the world have been showing a tendency to use big data and
artificial intelligence technologies. This paper examines both the theoretical side of big data analysis using large
number theory and some other mathematical and software tools, and various ways of practical application of
the technology, including in projects to improve environmental friendliness, energy saving and the transition to
renewable energy sources.

TECHNICAL ADVANTAGES

Currently, the main method of analyzing information in power systems are various software solutions that
perform mathematical calculations or generate conclusions in accordance with clearly defined algorithms. This
approach significantly limits the flexibility of the power system and does not allow it to adapt to constantly chang-
ing external factors. The use of big data technologies and artificial intelligence helps to expand the functionality
of software for managing power systems in real time, eliminating the need to bring real parameters into line with
existing theoretical models. The advantages of this technology include the ability to predict the quantity and
quality of products, more carefully monitor the dynamics of electricity consumption, track accounts receivable,
as well as better manage the cost of contracts and forecast an increase in demand among consumers.

EXPECTED RESULT OF APPLICATION

The use of this development will significantly improve the environmental friendliness of production, including
areduction in carbon emissions, a decrease in the anthropogenicimpact on the environment both at the produc-
tion sites and at energy distribution facilities. In addition, the use of big data analysis technologies with the help
of Al will improve the efficiency of energy distribution and logistics functions, as well as significantly increase
the service life of equipment due to more flexible adjustment and selection of optimal operating modes in real
time. From an economic point of view, the use of such innovative tools in the country’s energy system will greatly
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facilitate the processes of import substitution and the development of domestic software and technological so-
lutions with high export prospects. The implementation of such solutions plays an important role in optimizing
processes for the automation of work and maintenance of industry enterprises and reducing accidents at each
stage of the technological process.

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

INFORMATION ON THE LEGAL PROTECTION
Possible application for a patent.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
State and private enterprises of the electric and thermal energy sector of the Republic of Belarus and abroad.

CONTACT INFORMATION

Vyacheslav Zuev, Second-Year Student of the Department of Electrical Systems.
E-mail: slavazuev308@gmail.com
Phone number: (+375 33) 360 71 43

Nikita Mahov, Second-Year Student of the Department of Electrical Systems.
E-mail: nikitamahov85@gmail.com
Phone number: (+375 29) 935 37 27

Yaroslav Subach, Second-Year Student of the Department of Electrical Systems.
E-mail: chepurau2.0@mail.ru
Phone number: (+375 29) 693 50 02

8. INTELLIGENT PRECISION NORMALIZATION TECHNOLOGIES IN OPTICAL RESEARCH
METHODS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scope of the development is optical methods of object research (modeling, detection, analysis, examina-
tion, measurement, control, monitoring) in the conditions of physical and augmented reality. Decision-making
based on the results of research in optical systems with an arbitrary number of input and output values consists in
determining the coverage areas (measurement results) and comparing them with the areas of permissible values
in a certain functional space. A subset of combinations of input and output quantities and their states leads to
a combinatorics of possible options, the sequential analysis of which requires significant time and complicates
the decision-making process. Artificial intelligence technologies significantly reduce the time spent on the op-
timization process. The presented developments illustrate examples of the use of neural networks at the stages
of product modeling and operation. The first technology consists in the rapid analysis of interference patterns
characterizing the curvature index and the quality of optical lenses. An informative parameter is the distance
between the interference fringes and their number. The correct formulation of the problem for the neural net-
work allows you to solve direct and inverse problems. The second technology uses a neural network to cluster
the color space in order to model and normalize the accuracy of measurement results through flexible control
of the boundaries of tolerance areas, allowing you to visualize the coverage areas and the areas of permissible
values of the measured value with an assessment of their relative location in functional spaces. Technologies
have flexibility in terms of preventive decision-making depending on the strategy (double risk, protective strip
or precision method).
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TECHNICAL ADVANTAGES

Digital image colorimetry methods can be divided into five groups depending on the scale of properties, the
number of degrees of freedom and the width of the application range: 1) indicator; 2) ranked in one color channel;
3) ranked in three color channels; 4) reference; 5) wide-range. These methods are based on calculator programs,
which identify the measurement result of a quantity as a point in the color space. The proposed technology con-
siders the value of a quantity as a scope, taking into account the extended uncertainty. The second fundamental
difference between the presented technology and existing analogues is the possibility of flexible control of the
boundaries of tolerance areas, allowing you to visualize the coverage areas and the areas of permissible values of
the measured value with an assessment of their relative location in functional spaces, depending on the chosen
strategy (double risk, protective strip or precision method).

Taking into account the work, it is concluded that it is necessary to systematize the regulatory framework of
artificial intelligence methods. The developed technologies include normative and methodological support for
artificial intelligence and neural networks, recommendations for their correct choice in optical research methods,
as well as a set of algorithms and rules for making decisions based on research results in a feedback loop.

EXPECTED RESULT OF APPLICATION

Conclusion of contracts and cooperation agreements with domestic and foreign organizations in the field of
applied optics and optical instrumentation, commercialization and promotion of developments on domestic
and international markets.

CURRENT STAGE OF DEVELOPMENT

The development of a scientific direction in the field of photonics, quantum measurements, and the use of
artificial intelligence technologies in optical systems to launch startups has begun.

INFORMATION ON THE LEGAL PROTECTION
It is possible to apply for a patent.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Scientific organizations engaged in research and modeling of properties of objects based on their digital
images.

CONTACT INFORMATION

Evgeniya Savkova, Candidate of Technical Sciences, Associate Professor of the Department of Electrical
Engineering and Electronics, Associate Professor (academic title), Leading Researcher at the Semiconductor
Technology Research Laboratory of the BNTU Branch “Research Polytechnic Institute”.

E-mail: evgeniya-savkova@yandex.ru

Phone number: (+375 29) 683 90 06

Vladislav Olifer, 4th Year Student of the Department of Laser Engineering and Technology of the Instrument
Engineering Faculty, Technician of the Research Laboratory of Semiconductor Technology of the BNTU Branch
“Research Polytechnic Institute”

E-mail: olifer.vlad2003@yandex.ru

Phone number: (+375 29) 547 28 90

Maksim Batsvinka, 3th Year Student of the Department “Electrical Systems".
E-mail: maksbotvinko99@gmail.com
Phone number: (+375 33) 673 61 77
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VII. EDUCATION INSTITUTION
“BELARUSIAN STATE ACADEMY OF COMMUNICATIONS"

9. PORTABLE INTELLIGENT SYSTEM “SMART HOME”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The portable intelligent system “Smart Home” is an innovative solution to improve the efficiency and safety
of the educational process. The system integrates the functions of remote control and automation of various
processes, which allows you to monitor and manage educational facilities such as classrooms and laboratories
in real time. The Smart Home for Education aims to simplify and optimize working and study conditions, giving
teachers and students more time and opportunities to focus on the content of the educational process.

The system is used for automatic control of lighting, temperature, ventilation, as well as the safety of educa-
tional facilities. It allows you to automatically turn on and off the equipment according to a schedule, providing
optimal conditions for work and training.

Structurally, the system includes modular controls, sensors and controllers that can be easily integrated with
existing infrastructure elements.

The technical and operational characteristics of the system include the flexibility to customize to the needs of
users, high accuracy of sensors and the ability to control via a mobile application or other devices. The portability
of the system makes it possible to quickly deploy and reinstall, as well as scalability depending on the area and
functionality of the premises. This allows educational institutions to implement intelligent solutions to create a
convenient and safe environment with minimal infrastructure modernization costs.

TECHNICAL ADVANTAGES

The portable intelligent “Smart Home” system has a number of significant technical advantages that favorably
distinguish it from domestic and foreign analogues in the field of educational technologies.

The system integrates multi-level automation, including lighting optimization, climate control and remote
control of educational equipment. Unlike similar solutions, it allows you to adjust the parameters to specific
conditions, minimizing energy consumption and increasing user comfort.

Compared with foreign analogues, the “Smart Home" is characterized by a high degree of portability, which
simplifies installation and maintenance, making it available for wide use in educational institutions of various
scales. The technical level of the system complies with international standards, providing stable operation even
under intensive operation. The combination of modular architecture and flexible configuration provides easy
scalability of the system, surpassing existing analogues in terms of adaptability and cost-effectiveness.

EXPECTED RESULT OF APPLICATION

The use of the“Smart Home” system in educational institutions is expected to lead to an improvement in learn-
ing conditions and increase its effectiveness. Optimizing lighting, temperature and other parameters will create
a comfortable environment for students and teachers, contributing to increased concentration and productivity.
The system will reduce energy consumption through automatic resource management, which will reduce the
costs of the educational institution.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Educational institutions.
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CONTACT INFORMATION

Sergey Polovenya, Head of the Department of Telecommunication Networks, PhD, Associate Professor.
E-mail: s.polovenya@bsac.by

Phone number: (+375 17) 244 35 74

10. SYSTEM OF AUTOMATICASSESSMENT OF STUDENTS’ KNOWLEDGE USING
ARTIFICIAL INTELLIGENCE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The automated knowledge assessment system using artificial intelligence is a comprehensive software solution
designed to simplify and automate the process of checking students’ knowledge. The system operates based
on the latest technological solutions, which ensures high accuracy and reliability of assessments. Students send
their answers, after which the system registers them and starts the process of creating tasks for checking. These
tasks are processed in turn, where each answer is analyzed for completeness and correctness using algorithms.

TECHNICAL ADVANTAGES
There are no analogues.

EXPECTED RESULT OF APPLICATION

The implementation and integration of this system creates a comprehensive platform for the effective conduct
and assessment of examinations using the latest technologies. The use of artificial intelligence in the system allows
for the automation of many administrative tasks and assessment of answers, reducing the risk of subjectivity and
increasing the accuracy and objectivity of assessment. An important advantage of the system is its adaptability
to various academic disciplines and support for multiple answer formats, including text, graphic materials and
program code. This makes the platform a universal tool for conducting examinations in various educational and
professional fields, ensuring the verification and demonstration of specific knowledge and skills.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Educational institutions.

CONTACT INFORMATION

Olga Ryabychina, Head of the Department of Postgraduate Education of the Belarusian State Academy
of Communications, PhD in Engineering, Associate Professor.

E-mail: o.ryabichina@bsac.by

Phone number: (+375 29) 155 00 82

Leonid Lazuta, Postgraduate Student.

E-mail: lenya.lazuta@mail.ru
Phone number: (+375 44) 703 28 51
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VIII. BRANCH "MINSK STATE AUTOMOBILE
MECHANIC COLLEGE NAMED AFTER
ACADEMICIAN M. S. VYSOTSKY"

OF THE EDUCATIONAL INSTITUTION
“REPUBLICAN INSTITUTE OF VOCATIONAL EDUCATION?”,

ROBOTEK PRIVATE ENTERPRISE

11. INFORMATION SYSTEM ON IA “MATRIX”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“Matrix” project is an information system with 360-degree routing and interactive panels (LED and holography)
with their own artificial intelligence on trained IA agents that help people in everyday tasks and businesses in
attracting new customers.

TECHNICAL ADVANTAGES
The use of trained IA (intelligent agents).

The use of holography combined with a robotic platform of its own design.
There are no analogical products in Belarus.

EXPECTED RESULT OF APPLICATION
Support in finding information, attracting customers with new technologies (underline/specify other).

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
A patent is being issued.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Educational institutions, hotels, shopping malls, realtors, travel agencies.

CONTACT INFORMATION

Elena Kulakova, Teacher of Additional Education.
E-mail: elena-serebrova@mail.ru
Phone number: (+375 29) 812 57 36

Ilya Semekhin, Developer.

Sofia Utkova, Developer.
Phone number: (+375 29) 665 93 23

Stanislav Stankevich, Developer.

Ksenia Monich, Developer.
Phone number: (+375 29) 161 21 28
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IX. STATE EDUCATIONAL INSTITUTION
YGYMNASIUM NO. 13, MINSK"

12. INTELLIGENT INDUSTRIAL ROBOT (USING ARTIFICIAL INTELLIGENCE
TECHNOLOGIES, MACHINE LEARNING, NEURAL NETWORKS, MACHINE VISION
(INDUSTRY 4.0))

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The intelligent industrial robot “BASHNYA” is a fully automated robot consisting of a vertical pillar-shaped
structure and a single-joint manipulator (a double-joint manipulator is designed to extend the “arm” of the robot).

The robot “BASHNYA” can be installed on a small area (with small space). The main applications of intelligent
industrial robots include:

- manufacturing and assembly where precise positioning and rapid manipulation of objects is required;
- use for operations on production lines;

- packaging/unloading, material handling;

- palletizing, depalletizing;

- machine tool maintenance;

- welding.

Main technical characteristics of the intelligent industrial robot:

- design is vertical (rigid);

- degree of mobility is four-axis;

- control technology is programming for certain functions; application of artificial intelligence, neural network
machine learning, machine vision;

- payload is up to 100 kg (with the possibility of up to 1,000 kg);
- speed is 400-650 objects/h (as, for example, palletizing objects weighing 50 kg (bags) is 20-30 tons/h);
- radius of action is up to 2,000 mm;

- working area is 360-degree zone;

- positioning accuracy is from £ 0.01 to £ 0.05 mm;

— mobility is possibility to work in different coordinate systems;
- equipment is 70 % of production of the Republic of Belarus;

— cost is 8,000-14,500 USD.

The robot brain consists of:

- recognition system;

- action planning system;

— an action execution system;

- a goal management system;

u

—amodel of the robot’s “world".

TECHNICAL ADVANTAGES

The cost of the robot, which is an order of magnitude less than the proposed cost of the robot from dealers,
integrators, representatives of foreign companies.

Low implementation costs and low operating costs of the robot in the future.
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Simplicity in training, operation, maintenance, programming.

The prospect of improvement, modernization depending on the necessary solutions of production tasks.
Provision of industrial robot for testing at the production site before making a decision on its purchase.
Domestic production.

Scientific and technical level is clearly demonstrated in the design solutions, robot mechanism and control
system of the intelligent robot — intelligent platform (with the use of artificial intelligence, machine learning,
neural network, machine vision technologies).

EXPECTED RESULT OF APPLICATION

The main goals of introducing robots in manufacturing are to increase productivity, flexibility and competitive-
ness of the company, to improve product quality and to optimize the workforce, especially with regard to the
shortage of working specialties.

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

INFORMATION ON THE LEGAL PROTECTION

Technological progressiveness of the intelligent industrial robot and know-how in development, viz:
- development of the robot’s design and mechanism;

- development of intellectual control platform.

The documents for these development objects will be submitted to the National Intellectual Property Center
in accordance with the established procedure for obtaining the Patent of the Republic of Belarus.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial, manufacturing, logistics, goods-retail enterprises both in the domestic market and in foreign
markets.

CONTACT INFORMATION

Yaroslav Tulyakov, 8th Grade Student.
E-mail: 2024robotics@gmail.com
Phone number: (+375 29) 576 34 10
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X. SCIENTIFIC AND TECHNICAL CENTER "LEMT"
BELOMO SCIENTIFIC AND PRODUCTION
UNITARY ENTERPRISE

13. PRIMARY ASSESSMENT SYSTEM FOR BIRTHMARKS “RODINKA”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A system for conducting primary diagnostics of skin areas to identify malignant neoplasms at early stages
in order to increase survival. The main tasks of the Primary assessment system for birthmarks “Rodinka” in the
treatment process: determining the probability of melanoma and/or basal cell skin cancer in a patient based on
photographs of nevi (moles) in combination with clinical signs.

Composition of the system of the primary assessment of birthmarks “Rodinka”:
process calculator, monitor for reproduction of information, camera with a bracket forimage capture

TECHNICAL ADVANTAGES

A number of software and hardware systems have been developed for diagnosing malignant skin lesions:
MelaSearch (developed by the BNTU), Prorodinki (Russia), and Fotofinder (Germany), whose operation is based on
the analysis of neoplasm images, including the use of neural networks. The expected advantage of the “Rodinka”
primary birthmark assessment system is the increased accuracy of the assessment as a result of using a number
of additional clinical parameters (dermatoscopic signs, immunohistochemical markers, etc.) in addition to images
during neural network training.

EXPECTED RESULT OF APPLICATION

Increasing the accuracy of determining of a patient having melanoma and/or basal cell skin cancer based on
photographs of nevi (moles) in combination with clinical signs.
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CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Health care institutions whose scope of activity includes diagnostics of skin neoplasms.

CONTACT INFORMATION

Dmitry Gorbach, Chief of Branch Laboratory of Medical Equipment, PhD in Physics and Mathematics,
Associate Professor.

E-mail: med@lemt.by

Phone number: (+37517) 311 65 93

Vladimir Safonov, Deputy Director for Business Development — Head of the Advanced Development Design
Bureau.

Alexey Shkadarevich, Director, Doctor of Physical and Mathematical Sciences, Professor, Academician
of the National Academy of Sciences of Belarus.

Evgeny Melnikov, Head of the Medical Technology Development Department.
Nikita Kalechits, Design Engineer of the First Category.
Alexander Makarov, Lead Software Engineer.

llya Yatsevich, Researcher at the Laboratory of Oncopathology of the Head and Neck with the Group
of Oncopathology of the Central Nervous System of the RSPC of Oncology and Medical Radiology named
after N. N. Alexandrov.
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XI. PLANT “ELECTRONMASH"
OPEN JOINT STOCK COMPANY

14. MECHANICAL ENDOPROSTHESES OF HEART VALVE “PLANICS-M”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“Planics-M” endoprostheses are intended for implantation in the hu-
man heart instead of diseased aortic and mitral valves, as well as for
replacement of previously implanted heart valve endoprostheses with
impaired function. Mechanical heart valve endoprostheses “Planics-M”
refer to implantable medical devices, long-term use, directly in contact
with the heart, the circulatory system.
It is a bicuspid mechanical valve consisting of an annular body made
with antipannus protection, a locking element in the form of two flaps
and a sewn-in cuff fixed on the body by means of a split ring, tied with
polyester surgical threads.
The design of the hinges of fastening the flaps in the body is made open with a developed surface, which
provides a reduction of wear in the hinges and allows to minimize the possibility of hemolysis and thrombosis
due to good washing them with blood flow.

The angle of rotation of the flap during its working stroke is 47°. The opening angle is 85°.

It has a type of sewing cuff with spatial adaptation (wave-shaped) in the aortic position to reduce tension at the
point of contact between the sewing cuff and biological tissue. It also has a type of suprannular cuff in the aortic
position and an intranular cuff in the mitral position.

TECHNICAL ADVANTAGES

The increased flap opening angle (up to 85 degrees) provides a larger effective aperture area compared to
“Planics-E", which has a positive effect on hemodynamics. Also, the presence of antipannus protection on the body
prevents the growth of connective tissue in the hinge joint, which increases the reliability of the endoprosthesis
and extends its service life.

EXPECTED RESULT OF APPLICATION

The use of mechanical heart valve endoprostheses “Planics-M” implanted in aortic and mitral positions will
improve the patient’s quality of life in the postoperative period.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Healthcare organizations (Republican Scientific and Practical Center“Cardiology’, Minsk Scientific and Practical
Center of Surgery, Transplantology and Hematology State Institution, etc.).

CONTACT INFORMATION

Konstantin Rusakevich, Design Engineer.
Phone number: (+375 44) 588 55 36
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15. BIOLOGICAL FRAMELESS AORTICENDOPROSTHESIS OF HEART VALVE
“PLANICS-B”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“Planics-B”endoprosthesis is intended for implantation into the human
heart instead of damaged aortic valves, as well as for replacing previously
implanted heart valve endoprostheses with impaired function. Biological
frameless aortic heart valve endoprosthesis “Planics-B”is an implantable
medical product for long-term use, is in direct contact with the heart and
circulatory system and is made of xenopericardial tissue. Structurally, the
valve consists of three leaflets, three ears and a sewing cuff, which is a
flexible support ring made of polyurethane covered with xenopericar-
dium. The valve is sutured using sterile, non-absorbable surgical suture
material, which is coated polyester. Sterilization and preservation of the
pericardium and endoprosthesis is carried out using a chemical method

in solutions based on epoxy compounds. The valves have excellent hydrodynamic characteristics and are intended
for implantation in various age groups.

TECHNICAL ADVANTAGES

“Planics-B” has a frameless structure, due to which the effective area of the passage opening increases, in con-
trast to the frame valve, the overall dimensions of the frame take up additional space, which reduces the volume
of blood passed through and increases the resistance to its flow, and this especially affects people with small
diameter of the native valve. The valve leafs are made of biological xenopericardium sheets, treated and steri-
lized with an epoxy compound that reduces calcification and improves mechanical properties. The biovalve is
stored in a solution that increases its thromboresistance. The cuff is formed by bending the tissue of the leaflets
around a flexible support ring, which allows for direct contact of the patient’s tissue with the xenopericardium.
A significant advantage of biological prostheses is their low thrombogenicity and the associated lack of need
for anticoagulant therapy.

EXPECTED RESULT OF APPLICATION

The use of the “Planics-B” biological valve implanted in the aortic and pulmonary positions will improve the
patient’s quality of life in the postoperative period. Thanks to its use, the drug burden on the body that the pa-
tient faces when implanting a mechanical valve is reduced, and the hydrodynamic characteristics are improved
in comparison with framed biological valves. Thrombogenicity is also reduced. Due to the special holder, the
procedure for implanting the endoprosthesis will be simplified and the time of artificial circulation during surgery
will be reduced.

CURRENT STAGE OF DEVELOPMENT
The stage of registration of a medical device has been completed.

INFORMATION ON THE LEGAL PROTECTION
Utility model patent No. 13436.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Healthcare organizations (Republican Scientific and Practical Center “Cardiology’, Vitebsk Regional Clinical
Hospital, etc.).

CONTACT INFORMATION

Sergey Kuznetsov, Design Engineer.
Phone number: (+375 29) 327 71 22
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XIl. ASPROM LIMITED LIABILITY COMPANY

16. AUTOMATION OF THE GROUP PACKAGING ZONE FOR PRODUCTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The equipment composition in the project:

- conveyor system based on driven roller tables and five-
lane conveyors;

- industrial printers for marking individual units of prod-
ucts and goods in group packaging;

- robot palletizer;
- stretch hood machine.
Operating principle of the system:

1. Conveyor system based on driven roller tables ensures
transportation of products of different overall dimensions
from two packaging machines to the robot palletizer and
stretch hood machine. The machines operate with different
productivity. During the movement, the flows with products
are combined. To solve the problem of moving packages
from two packaging machines to the robot palletizer, a con-
veyor system based on driven roller tables was developed.
The system provides for lifting gravity roller tables to main-
tain the orientation of the products and their controlled rota-
tion by 90°. In the area where the robot palletizer grips the
plates, a stopper and an automatic leveler based on a servo
drive are designed to align them.

2. Pallet formation is performed by an industrial robot TM
ABB.

3.The pallet is fed via a five-lane conveyor to a stretch hood
machine for packaging in a film cap.

4, Pallets with goods are moved to the warehouse and
empty pallets are returned to the production area via a con-
veyor system based on a straight horizontal five-lane con-
veyor.

5. Product marking is performed by “Markem-Imaje 2200”
printer-applicators. Individual units of products and groups
are marked.

TECHNICAL ADVANTAGES

The system operates without human intervention, which
reduces the risk of errors and increases safety in production.

The line is designed with an energy-saving mode: the con-
veyor stops when there is no product on it.

Flexibility in transportation: the system ensures the trans-
portation of products of different dimensions, which allows
adapting to changes in production processes.
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Space saving due to the use of conveyors with reversible movement.
The integrated solution demonstrates a systematic approach to the organization of production processes.

EXPECTED RESULT OF APPLICATION
The project payback period is 2 years.

CURRENT STAGE OF DEVELOPMENT
The project was implemented in Belarus at a construction materials manufacturing plant.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Processing industry enterprises.

CONTACT INFORMATION

Stanislav Koptel;, CEO.
E-mail: s.koptel@asprom.su
Phone number: (+7 937) 023 55 47

Stanislav Nefedov, CDE.
E-mail: s.nefedov@aspromservis.ru

Dmitri Fomin, CIO.
E-mail: df@asprom.su

Svetlana Ogurtsova, CBO.
E-mail: s.ogurtsova@aspromservis.ru

Denis Chaplynski, DE.
E-mail: d.chaplynski@aspromservis.ru

17. AUTOMATIC PALLETIZING BY ROBOTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

According to the research conducted by
ASprom LLC specialists, the request for pal-
letizing is in the top three requests for au-
tomation of the group packaging stage of
products. Palletizing and stacking products
is one of the most common needs at food
enterprises.

The process of packaging and palletizing
with the help of a collaborative robot ma-
nipulator looks like this: using a sensor, the
robot recognizes objects moving along the
conveyor, grabs them one by one and places
them on a nearby pallet, thus filling it evenly.
The robot can be programmed for various
algorithms for stacking products on a pallet.

For the robot, this is a relatively simple task that does not require human intervention.
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The robot provides automatic stacking of layers between rows of boxes. Stacking can be done in blocks, for
example, two or four boxes, depending on the recipe. The unit supports several programmed programs for dif-
ferent products and stacking patterns. Creating a new recipe takes from half an hour.

The lifting column, as an option, provides stacking of pallets up to 2,200 mm high. The system’s lifting capacity
is up to 18 kg, the working area is up to 1,750 mm.

The vacuum gripper ensures holding and the ability to stack boxes close to each other according to any layout
scheme.

Productivity is up to 6,000 kg/h.

TECHNICAL ADVANTAGES

When designing a control cabinet, all operating parameters of the equipment are taken into account, and the
connected devices are assessed.

The selection of programmed stacking recipes, monitoring of the installation status and statistics is carried out
via a touch panel. Upon request, software is installed that will transmit information to the organization’s account-
ing system about each unit of production.

Built-in safety functions allow the robot to be used without fences. Various mounting options expand its ap-
plication capabilities — installation on an inclined surface, bottom or ceiling position. The occupied area without
pallets is 1.2 m?, with two pallets — 2.8 m2

Due to the fact that the market requires individual solutions, projects are developed in laboratory conditions,
the system operation is simulated. After testing and debugging, the equipment is delivered to the customer’s
enterprise.

EXPECTED RESULT OF APPLICATION

Robot manipulators can automate up to 90 % of production tasks. The payback period for a palletizing instal-
lation with a lifting capacity of 12 kg is 35 months.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Processing industry enterprises.

CONTACT INFORMATION

Stanislav Koptel, CEO.
E-mail: s.koptel@asprom.su
Phone number: (+7 937) 023 55 47

Stanislav Nefedov, CDE.

E-mail: s.nefedov@aspromservis.ru
Dmitri Fomin, CIO.

E-mail: df@asprom.su

Svetlana Ogurtsova, CBO.

E-mail: s.ogurtsova@aspromservis.ru

Denis Chaplynski, DE.
E-mail: d.chaplynski@aspromservis.ru

65



TECHNOLOGIES OF THE FUTURE:
ROBOTICS, ARTIFICIAL INTELLIGENCE

Xlll. STROMHEALTH LIMITED LIABILITY COMPANY
(A RESIDENT OF THE SCIENCE AND TECHNOLOGY
PARK — INCATA LIMITED LIABILITY COMPANY)

18. MOBILE APPLICATION “E-PRESCRIPTION”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The mobile application “E-prescription” allows you to purchase, prescribe, cancel
prescription medications using a QR code from the smartphone display.

The mobile application “E-prescription”integrates all the best achievements of the
plastic card “For medical care”:

- eliminates unreadability or misinterpretation of prescriptions, allows the doctor
to see all medications prescribed to the patient;

- eliminates duplication of drug dispensing for one patient;

- excludes the forgery of preferential prescriptions, as well as prescriptions for the
dispensing of medicines that are subject to quantitative registration;

- saves the doctor’s time on writing prescriptions, especially taking into account
the possibility of extending the validity of an electronic prescription;

- saves the doctor’s time on writing prescriptions, especially taking into account
the possibility of extending the validity of an electronic prescription;

—allows you to avoid unnecessary visits to the clinic just to renew your prescription;

— it's the basis for the introduction of automation of reimbursement calculations
for preferential medicines;

- provides various types of analysis (comprehensive accounting of the prescription of subsidized drugs in the
context of healthcare organizations, doctors, patients, analysis of the cost of drug treatment, procurement plan-
ning, etc.).

At the same time, the mobile application “E-prescription” is superior to the current plastic card “For medical
care”in the following parameters:

- since the electronic prescription is stored in a smartphone, it allows not only the doctor, but also the user
to see all prescribed medications, the dynamics of servicing electronic prescriptions;

— allows you to view each prescription, which includes a QR code for each medicine and how to take it;

— allows you to view the addresses of the nearest pharmacies on the map;

— allows you to view the status of the ordered recipe;

— provides the opportunity to receive a reminder about an upcoming doctor’s visit;

— allows you to view pharmacies with prescribed drugs for their availability;

- provides the opportunity to compare prices for drugs in different pharmacies.

TECHNICAL ADVANTAGES

A prototype of the “E-prescription” mobile application was presented as an exhibitor at the XXX International
Forum “TIBO-2024"

The mobile application “E-prescription” integrates all the best achievements of the plastic card “For medical
care, but surpasses the current plastic card”in a number of parameters.

The mobile application “E-prescription” has no analogues in the territory of the Republic of Belarus in terms
of the method of use by interested categories of users servicing an electronic prescription through a mobile
application using a QR code.

Allows you to purchase/prescribe/dispense prescription medications using QR code.
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EXPECTED RESULT OF APPLICATION

The Central Health Information System is intended to become the main element of e-health in Belarus. Its
creation is considered as one of the components of the IT transformation of the entire industry. This will be
a comprehensive project in terms of combining computing, information and telecommunications infrastructure.

In this regard, the introduction of the mobile application “E-prescription” in the field of digitalization of the
healthcare system is intended to improve the access of the patient — the user of the application to the electronic
prescription on his phone, making it possible to control the distribution of prescribed prescriptions.

The mobile application is first being implemented in Minsk in healthcare organizations providing medical care
in outpatient settings, and then scaled throughout the Republic of Belarus.
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CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

On June 24, 2024, a certificate of voluntary registration and deposit of copyright object No. 1748-KP for the
computer program “Mobile application “E-prescription” was issued.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The “E-Prescription” mobile application is expected to be implemented through healthcare organizations that
provide medical care in outpatient settings, of which there are more than 2,000.

Pharmacy organizations of both state and private ownership are also consumers of the product. Currently,
there are more than 4,000 pharmacies of state and private ownership, almost 3,500 of them are connected to
the Electronic Prescription AlS.

Pharmacological companies are also consumers of the E-recipe mobile application.

CONTACT INFORMATION

Alexandra Strom, Director, PhD in Political Science.
E-mail: sashastrom@mail.ru
Phone number: (+375 29) 705 56 85

Natalya Pavlushkina, Chief Specialist of the “Belneftekhim” concern.
E-mail: pavlushkina1980@yandex.ru
Phone number: (+375 25) 742 53 95
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XIV. EDUCATIONAL INSTITUTION
*MOGILEV STATE POLYTECHNIC COLLEGE"

19. CLOCK AND WEATHER STATION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The device is designed for environmental monitoring. Suit-
able forimplementation in the domestic, educational, industrial
spheres in order to monitor the condition of premises and the
health of employees. Monitors and displays the following pa-
rameters on the LCD display: air temperature (degrees Celsius),
air humidity (%), atmospheric pressure (mm Hg), carbon dioxide
(ppm). The screen also displays the clock, date, precipitation
forecast based on pressure changes (over the last hour).

It is possible to plot graphs of readings from sensors per hour and per day. In the display mode for the last
hour, the graph shifts every 4 minutes, the maximum value shown on the graph is at the top of the screen, the
minimum is at the bottom, and the current value is slightly above the minimum.The same is for the graph for the
day (however, it shifts every 1.6 hours, the value of the column is taken as the arithmetic mean for the last hour).
The development is based on the Arduino Nano platform, which reads readings from sensors and displays them
on the display (communication with the controller via the 12C communication protocol). The time and date are
set during the firmware of the device and correspond to the data of the computer from which the program was
loaded into the gadget. Switching between modes is implemented with a touch button. From any graph mode,
you can exit to the main screen by holding your finger on the sensor for about 1 second. CO, level indication by
a two-color LED (green — normal, red — not normal).

The carcass is made on a 3D printer, the following materials and technical resources were used to make the
prototype:“Arduino Nano” programmable platform; BME280 temperature, humidity and pressure sensor module;
DS3231 real-time clock module (counts seconds even after power is turned off); MN-Z19 infrared carbon dioxide
sensor; 2004 blue 12C LCD display for Arduino; TTR223 touch button; USB (Type-C) socket. Overall dimensions:
115%30x75 mm, weight: 0.15 kg.

TECHNICAL ADVANTAGES

Implementation of the “Smart Home” element (the ability to communicate with humidifiers and other smart
devices), improvement of intelligent life support; large functionality in one case compared to analogues (many
sensors and tracking of many parameters); low power consumption; display of measurements in real time (as well
as stable time display); obtaining a data forecast; ease of use; compactness. In addition, modern sensors, which
increases the reliability of the data, namely: BME280 has an extremely fast response time, shows exceptionally
high accuracy and resolution at a very low noise level; Infrared CO, sensor MH-Z19B uses an optical method
of detecting CO,, so it is more reliable and does not require frequent calibrations (compared to thermal catalytic
sensors, which are also not durable due to “catalyst poisoning”). Social benefits: precipitation forecast based on
pressure changes, plotting graphs of sensor readings per hour and day, CO, level indication with a two-color LED,
switching modes with a touch button.

EXPECTED RESULT OF APPLICATION

Goals and objectives of implementation: environmental monitoring, health protection. Implementation in
production. It is proposed to obtain a patent, sell the project idea (author’s code, circuit design) or launch into
serial production in case of interest from organizations.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Ordinary buyer (in the household sector), any organizations with the need for environmental monitoring and
(or) workplace certification.

CONTACT INFORMATION
Alexandra Shambalova, Teacher of Special Subjects of the 1st Qualification Category.
Gleb Volkov, 3rd Year Student, Study Group TO-477.

E-mail: alexhorna@mail.ru
Phone number: (+375 29) 240 92 75

20. APPLICATION “SMARTVIZION”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The application uses computer vision technologies to recognize objects in photos and videos, determine the
gender, approximate age and emotions of a person using a webcam. The application includes a webcam authen-
tication function, which can be useful for enhancing security. After launching the application, the user can upload
an image or video for processing, then the processing of the uploaded data begins, recognizing and classifying
objects in the image or video. The results of recognition and classification are displayed in the application.

One of the key functions of the “SmartVision” application is the ability to recognize and determine the approxi-
mate age, emotions and gender of a person using a webcam.

The Help function is also available in the main menu of the application, where the user can read a detailed
description of the application, its functions and capabilities. This will help the user better understand how the
application works and how to interact with it to achieve the best results.

TECHNICAL ADVANTAGES
Technical advantages of the “SmartVision” application:

1. Integration with a webcam: the ability to analyze faces in real time, including recognition of gender, age
and emotions. Support for face authentication to enhance security, which is a convenient and safe identification
method.

2. Versatility of data processing: ability to work with downloaded images and video files of various formats.
Using advanced algorithms to classify objects in photos and videos.

3. Recognition accuracy: the use of modern methods of computer vision and deep learning ensures high ac-
curacy in identifying objects and analyzing faces.

4. Cross-platform: ability to work on various operating systems, which makes the application accessible to a wide
audience.

Scientific and technical level compared to the best domestic and foreign analogues:

1. Modern technologies: the application uses the latest advances in computer vision, such as convolutional
neural networks (CNN), to analyze images and videos. Integration with OpenCV and TensorFlow/PyTorch libraries
ensures high performance in data processing.

2. Flexibility and adaptability: support for customizing processing parameters depending on user requirements
(for example, sensitivity in emotion recognition or accuracy of object identification).

3.Innovative functions: the ability to simultaneously analyze several parameters (gender, age, emotions) in real
time based on a single image, which exceeds the functionality of a number of analogues.
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4. Domestic analogues: the application surpasses existing domestic solutions, which are often limited to only
recognizing faces or objects, without offering emotion analysis and age classification.

EXPECTED RESULT OF APPLICATION

Increased security: the implementation of face authentication improves the protection of access to data and
devices, minimizing the risk of unauthorized use.

Optimization of business processes: the use of emotion recognition and demographic characteristics (age,
gender) helps to personalize services in marketing, sales and customer service.

The“SmartVision”application can be effectively implemented in educational institutions to organize a modern
access control system based on face recognition technologies. Thanks to the function of face analysis using a web
camera, the application allows you to automate the process of identifying and accounting for visitors.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
None.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Educational institutions, large companies and enterprises, access control systems, monitoring of employees’
working hours, preventing access by unauthorized persons.

CONTACT INFORMATION

Denis Denisovets, Teacher of the Highest Qualification Category.
E-mail: denis.denisovets@mail.ru

Yulia Popkova, Teacher of the First Qualification Category.
E-mail: julia389@mail.ru

Phone number: (+375 25) 941 71 58.

Andrey Shurlakov, 4th Year Student of the PO-464 Study Group.

E-mail: denis.denisovets@mail.ru
Phone number: (+375 25) 961 74 57
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