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|. PECTTYBAMKAHCKOE
HAYYHO-MCCAEAOBATEABCKOE IMPEATNPUATUE
WMHCTUTYT BUOXMMININ BUOAOTHUHECKIU
AKTMBHbIX COEAMHEHWI
HALMOHAABHOM AKAAEMUMM HAYK BEAAPYC Iy

1. UHTEPAKTUBHbIN KANbKYNATOP OU3NYECKOTO PA3BUTUA U MUTAHUA
PEBEHKA

OMUCAHUE PA3PABOTKHN

MpenHasHayeH Ana GopMMpoBaHUA SN1EKTPOHHOM 6a3bl AaHHbIX ANA YUPEXAEHUN 30PaBOOXPAHEHMSA B LienAx
OLleHKY Beca 1 pocTa pebeHKa B COOTBETCTBUM C ero BO3PacTOM C TOUHOCTbIO [0 iHA, Bbibopa NpoayKTa nuTaHuA
NpW HeLOCTaTOYHOCTU FPYAHOTO MOJIOKA Y KOPMSALLEN MaTepy C YUETOM OTCYTCTBUSA UM HANMUMA PacCTPOCTB
nuweBapeHmns y mnageHua (basosoro, npodunaktnyeckoro, neyebHoro), bopMmpoBaHnA KaneHaaps BBeLeHUs
NpUKopMa Npu rpyaHOM U UCKYCCTBEHHOM BCKapMJIMBaHWM.

TEXHUWYECKUE NPEMMYLLEECTBA
AHaJIOrMYHbIX OTeYEeCTBEHHbIX Pa3paboToK HeT. 3apybexkHblil aHanor — nporpamma Anthro — oueHVBaeT b
du3nyeckoe pasBmTne pebeHKa, HO He NPefOCTaBNsAET PEKOMEHAALMNIA NO MUTaHMIO.

OXXWUAAEMbI PE3YNIbTAT NPUMEHEHUA

YquLueHme nMueBoro CtatyCa MnageHuUeB, paHHAA AMAarHOCTUKa OTK/TOHEHWUI B COCTOAHMNM 340p0BbA, yBENN-
YeHne ynoBneTBOPEHHOCTN I'IOTpE6I/ITeTIEI7I BCneacTeme NoBbilLEHNA I/lHd)OpMI/IpOBaHHOCTI/I 0 CBOWCTBaXx UCMosb-
3yeMbIX 3aMeHuTenen rpyaHOro Mmosnoka.

TEKYLLAA CTAOUA PA3BUTUA
Pa3paboTka BHepeHa B NPOM3BOACTBO.

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

MNOTEHUWAJIbHbLIE NOTPEBUTENIN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
MepauumnHcKmne paboTHUKY, YacTHble L (POANTENM), NPON3BOANTENN AETCKOrO NUTaHNA.

KOHTAKTHbIE JAHHbIE

MHepbko TaTbAHa BacunbeBHa, 3aMeCTUTENb akaieMUKa-CeKpeTaps, AOKTOP MEAULIMHCKUX HayK.
E-mail: medic@presidium.bas-net.by
Ten.: (+37517) 25117 13

Ky3HeuoB Oner EBreHbeBUY, AUPEKTOP, KAHAUAAT GUONOTMYECKNX 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-TEXHOAOTHUHECKOT O NMAPKA
OBLLECTBA C OrPAHMYEHHOM
OTBETCTBEHHOCTBIO «MHKATAY)

2. MEQAULMHCKOE MHTENNEKTYAJIbHOE AUATHOCTUYECKOE YCTPONCTBO
«MACTEP 310POBbfl»

OMNMUCAHUE PASPABOTKI

«MacTep 300poBbs» — HenHBa3uBHoOe ycTponcTeo Becom 180-200 r, npefgHa3HayvyeHo And perncrpaunm, oLueH-
KW 1 CUCTEMHOTO aHasr3a aNeKTPodr3nNONOrnyeckux CUrHaIoB Tena YenoBeKa, oTpakaloLWwmx ¢prsmonornyeckoe
COCTOSIHME OpPraHM3Ma B PEXKUMe pearnbHoro BpeMeHun. CoO6CTBEHHas aBTOHOMHaAs NamsiTb gatumka — 180-200 uns-
MepeHuii. be3 nogKNoYeHWA K CETH, MOXET NCNONb30BaTbLCA Ha JII06OW TEPPUTOPMU U B MONEBBIX YCIOBUSAX.

TexHonornyeckyo OCHOBY YCTPOWCTBa COCTaBNAET GU3NONOrMUYECKM YNPaBAaeMbli 3aMKHYTbIN KOHTYp (PCLC —
Physiological Closed-Loop Controlled Device) Ha ocHoBe KoHLenuuu ¢pusmonormyeckor Hopmol P. BoeBckoro
(Poccunckas Oepepauus).

[locToBepHOCTb pe3ynbTaToB 06ecneunBaeTca TOKanbHbIM U CETEBLIM MPOrpaMMHbIM obecrieyeHmem, aHanu-

TUYECKOW SKCNEPTHOWN CUCTEMOW, aNrOPUTMAMN FEHEPATMBHOIO UHTEIEKTa, 6ONbLUNX A3bIKOBbIX MOAENEN CTa-
TUCTUYECKO 00PabOTKM AaHHbIX, 06/TAYHBIMU HAKOMUTENSAMMN U CETAMM.

TEXHUYECKUE MPEMMYLLUECTBA

OTHocutca K undposoi meguuuHe. icnonb3yemble B YyCTPONCTBE TEXHOMNOMMM MO3BOAAIOT aBTOMATU3MPO-
BaTb MPOLIECC OLIEHKN COCTOAHNA 300POBbA YeNIOBEKA, HAKanIMBaTb, COXPaHATb U CPAaBHMBATb AaHHbIE Hauu-
HaA ¢ 2,5 neT, KOHTPONNPOBaTb SPHEKTUBHOCTL TEPANEBTUYECKMX MEPOMNPUATAN B TEUEHNE XKN3HU, IMEIOT Bbl-
COKMI MOTEHLUManN A ynyyleHnsa KauecTBa MeMLMHCKOrO O6CYKMBaHNA, MUHUMMW3aLIMKN YeI0BEYECKNX OLN-
60K 1 CHUMEHWA KOTHUTUBHOW Neperpysku Bpava.

YcTponcTBO MO3BONAET MeAUUMHCKOMY cneuuanucty 3a 7-10 MuH B Nlo6bix ycnoBuAx (Bkoyaa mose-
Bble) 1 6e3 cneymanbHoOW NOAFOTOBKU NauMeHTa NPOBECTU MHTErpanbHY OLEHKY COCTOAHWA ero 340pOBbS,
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NONyYnTb MaLLMHHOE 3aKNioYeHNe Ha SNeKTPOHHOM Uin ByMaxHOM HocuTene, onpefennTb AOPOXHYIO KapTy
BOCCTaHOBJIEHWNA 3A0POBbA UCC/IEAYEMOrO U OCYLLECTBNATL NOCIEAYIOWUI KOHTPONb 3GPEeKTUBHOCTI 03[0P0-
BUTENIbHbIX MEPONPUATUIA.

OMXWUOAEMbIV PE3YJIBTAT MPUMEHEHUA

BHeapeHne MegULMHCKOro YCTPOMCTBA B NPAKTUKY 34PaBOOXPAaHEHS NO3BONT:

- peann3oBaTh B MEAULIMHE NEPCOHANMN3UPOBAHHDI, LeTOCTHbIV MOAXOA K 3A0POBbI0 UENOBEK];

— COKpaTUTb BPEMEHHbIE U MaTepuasbHble 3aTpaTbl Ha NPoBefeHe 06CNef0BaHNI 1 CPOKM YCTAHOBIEHUS
AnarHosa;

— COKPATWTb N36bITOYHOE KCMOJb30BaHMNE JOPOTrOCTOALMX METOAOB 06C/Ief0BaHMS;

— KOHTPONMpPOoBaTb 3GPEeKTUBHOCTb TEPANMUN 1 0340POBUTENBHBIX MEPONPUATIIA;

— CNoco6CTBOBATb MOBbILLIEHNIO 3(I)¢EKTVIBHOCTVI B3aMOAENCTBUA Bpaya 1 NauneHTa, a TakXKe yaoBJ1eTBOPEH-
HOCTU NayeHTa pe3ynbratamu;

— ONTUMMN3NPOBATb NPOLECC OKa3aHNA Me,D,I/ILI,I/IHCKOIZ MOMOLUN B pErMoHax.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBatesibCkaa Win OnbITHO-KOHCTPYKTOPCKaA (TexHonormnyeckas) pa60Ta; BHeape-
Ha B Mpon3BoACTBO.

CBEJEHUA O MPABOBOW OXPAHE
Her.

NOTEHUWAJIbHbIE MOTPEBUTENU U/WITUA 3AUHTEPECOBAHHDIE B PASPABOTKE

MeAanLMHCKIE OPraHM3aLmn PasnyHoOro YPOBHSA 1 NMpaBa CO6CTBEHHOCTY A1 NEPBUYHOTO OCMOTPA 1 AVHA-
MUYECKOro HabsloAeHs 33 COCTOSHNEM 340POBbSA HAaCeNeHVs B TeUeHre Xn3Hu (c 2,5 neT).

KOHTAKTHbIE AAHHbIE

Xpyctuukas Jlapuca boprcosHa, AMpeKTop, Bpay-TepanesT.

E-mail: hrustitskayf@list.ru

Ten.: (+375 29) 693 80 69

lpebeHeBny lannHa bpoHucnaBoBHa, Bpau-TepanesT Y3 «MonuknuHmka N2 7 r. bobpyiicka».

E-mail: gabr.slav@mail.ru
Ten.: (+375 29) 159 67 65

TkaueHKo Baaum BUKTOpOBWMY, cneuuanuncr.

E-mail: tkachenko_v@tut.by
Ten.: (+37529) 696 19 75
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lIl. OTKPBITOE AKULMOHEPHOE OBLLEECTBO
«(MNHCKNN HNUN PAAMOMATEPUAAOBY

3. CUCTEMA KOHTPOJ11 0CEBOW HATPY3KU CKOH

OMNMUCAHUE PASPABOTKI

Cunctema COCTOWT M3 JaTUMKOB AedpopmaLmy, KOTOPblE MOHTUPYIOTCA Ha MOCTax aBToMobuns, 1 6rioka ynpasie-
HUA U UHAUKaumn. [laTurkn gedpopmMalum npeobpasyioT BeNNUMHY Aepopmanyivi MOCTa B SNIEKTPUYECKUIA CUTHaT,
NPOMNOPLMOHANbHbIN BEMMYMHE HAarpy3KM MOCTa, KOTOPbIN NpeobpasyeTcs B LdpoBON B 1 NCMONb3yeTca Ans
BbIYMICNIEHMA BENNYUHBI Harpy3kn mocTa. OT JaTUMKOB AaHHbIE O BENMUMHE Harpy3Ku nepeparotca B LMGpPoOBOM
dopmaTMpoBaHHOM BUAE Ha GNTOK ynpaBieHVA U MHAMKALUK, KOTOPbIA BbIYUCIAET HArpy3Ky, MPUXOAsALLYIOCs Ha
Kaky'to OCb, 11 OOLLYIO Harpy3Ky aBTOMOOWA U OTOOPaXKaeT AaHHbIe O Harpy3Kax oceil aBTOMOOUNA 1 BeIMUNHE
neperpy3ku. Boisog nHpopmaLmmn Ha 6opToBo KomnbloTep aBTomMooust no wiHe CAN nnm Ha cMapTdoH no Wi-Fi.

COCTAB CKOH

1. AaTunk gedopmauun

2. Pa3BeTBuTEND

3. Bnok ynpasneHnsa n nHamkaumum
4. CmaptdoH/MK/bopToBas ceTb

TEXHWYECKUE NMPEMMYLLECTBA

MorpelwHocTb n3mMepeHna Harpy3sku — meHee 5 %.

Juana3soH paboumx Temnepatyp — ot —40 go +70 °C.

KonnyectBo AaTuMKOB Ha Kaxabli MOCT — 1 nnun 2.

Mcnonb3oBaHne ManorabapuTHbIX MHTENNEKTYanb-
HbIX JaTYNKOB COOCTBEHHON pa3paboTKm.

Nutepdenc CAN2.0 SAEJ1939.

OcyuiecTBNAET CaMOKOHTPOJb, KOHTPOMb MCNpaB-
HOCTM JaTYMKOB M IMHUU CBA3W 1 NPU HAUYNN HENC-
NPaBHOCTK, BblJaeT ANarHOCTUYECKYIo MHGopMaLuio
W CUTHaN HENCNPaBHOCTMW.

OMWAAEMbIA PE3YJIbTAT NPUMEHEHUA
YcTaHOBKa Ha CepUIMHbIX aBTOMOBUAAX.

TEKYLWAA CTAOUA PA3BUATUA
BbinyLeH onbITHbIN 0bpasel,.

CBEJEHUA O MPABOBOI OXPAHE
MaTeHT Ha nonesHyo mogenb N2 201365.

NOTEHUMANBbHbIE NOTPEBUTENU N/ 3AUHTEPECOBAHHDIE B PA3SPABOTKE
MA3, KAMA3.

KOHTAKTHbIE AAHHbIE

MocnaHoB Anekceli Hukonaesuu, pykoBoauTenb ceKTopa pa3paboTKy CUCTEM KOHCTPYKTOPCKOro oTaena —
rNaBHbIA KOHCTPYKTOP.

E-mail: mniirm@mniirm.by

Ten.: (+375 44) 7534276

Haymos BukTop AHaTtonmnesuy, HavyanbHUK CEKTOpPa.

Ten.: (+37529) 658 88 19

PagueHko Cepren HukonaeBuuy, BeayLunin MHXeHep-KOHCTPYKTOP.

Ten.: (+375 29) 858 41 78

bbikoB JaHuun Nropesuuy, uH>keHep-KoHCTpyKTOp Il KaTeropuwu.

E-mail: ghjtytueregeg@gmail.com

Ten.: (+375 44) 747 20 63
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TEXHQHOI'I/II/IU OYLWEIO: A
POBOTI3ALINA, -' YCCTBEHHDBIN UHTESUTEKT

V. YHPEXXAEHWME OBPA3OBAHNA
«BUTEBCKMN TOCYAAPCTBEHHbIN YHNUBEPCUTET
MMEHW T1. M. MALLEPOBAY

4. OUEHKA CTENEHN BOCMANEHUA CTEHKW KWLWIEYHUKA METOAAMMU
UCKYCCTBEHHOIO MHTENNEKTA

OMUCAHUE PA3PABOTKHN

B HacTosLLee BpemA aKTUBHO pa3pabaTbiBaloTCsA HOBbIE METOAbI YNILTPa3BYKOBOW AUArHOCTMKI Pa3fIMYHbIX 3a-
6oneBaHuWI. B KNMHMYECKOW NpakTUKe BOCTpeboBaHa HEMHBA3UBHASA, B PEXMME peasibHOro BpeMeHn nHdopma-
LIS O CTENEHN aKTUBHOCTM Pa3fIMUHbIX BOCMANNTENbHbIX 33001EBaHMI, KOTOPYIO MOXET 06eCNeumnTb YNbTPasBy-
KOBOe McciefoBaHue. 11 HEKOTOPbIX KOHKPETHBIX 3a60N1eBaHWi, Hanpumep 6onesHen KMLLeYHKa, pa3pabo-
TaHbl CyObeKTVBHble KpUTepUK (He GopMan3oBaHHbIE U BbIMOJTHAEMbIE BPaYOM UHTYUTVBHO) ylbTPa3ByKOBOM
AVArHOCTVIKU aKTUBHOCTU BOCMAIMTENbHOTO NPOLIECCa, OfHAKO OHW MMEIOT OrPaHUYeHUsA 13-3a HEAOCTaTOYHO
dopmanmsoBaHHO oLeHKM. MpefcTaBneHHbIN NPOEKT NMOCBALLEH CO3AaHNI0 C MOMOLLbIO NCKYCCTBEHHOTO VH-
TeNneKTa CUCTEMbI OLIEHKU CTEMEHU aKTUBHOCTY BOCMANUTENbHbIX 3a601eBaHNi, OCHOBaHHbIX Ha aHanm3e unig-
POBbIX N306PaXKeHN [aHHbIX YbTPa3BYKOBOrO UCCNefOBaHNA.

yJ'Ipra3BYKOB0€ nccnenoBaHne CTeHKN KMLLEYHNKa

Bbinenenue KOHTYpa CTEHKW KNLLEYHIKA

12




8]

l
0
1

0]
TEXHONOrMY BYAYLLETO:
POBOTU3ALAA, MCKVCC"]'éEHHbIﬁ WHTENNEKT

TEXHUYECKUE NMPEMMYLLUECTBA

B pe3ynbraTe paboTbl peann3oBaHO pacno3HaBaHUe WKasbl Pa3MEPHOCTY HA UNGPOBbIX U306parKeHUsIX yib-
TPa3BYKOBbIX VICCJ'Ie,D,OBaHI/IVI, npoBefaeHa cermeHTaunA rpaHnL CTeHKN KMWeYHWKa, COCTaB/1ieHbl VI,E[EHTVI(I)I/IKa-
LMOHHbIE MOKa3aTenu, Xxapakrepusyrwwmne 06'beKTbI, KOTOpble npeactaBnatoT cobom NHBapMaHTHble MaTemMaTun-
yeckne popmynbl. PazpaboTaHa TakKe CMCTEMA OLEHKU BEPOATHOCTU MPU3HAKOB BOCMANUTENbHbIX 3a60seBa-
HWUI KMLIEYHMKA, CO3[4aHa 1 00yYeHa HEMPOHHas CeTb AN1s ANArHOCTUKM BOCMaNNTENbHbIX 3a060MeBaHNI CTeH-
KN KniieyHuka. Cuctema mox<eT bbiTb o6yqua ONnA NOCTaHOBKWU AMarHo3a Mo ynbTpa3ByKOBOMY UCCieAoBaHNIO
no6oro BHYTPEHHEro opraHa.

OXXUAAEMbIA PE3YNLTAT NPUMEHEHUA

PaboTa HeceT BaxHblIli COLMabHbIN 1 SKOHOMUYECKUIA 3GPEKT, MOCKONbKY No3BoNsAeT 13bexaTb JOPOrocTos-
LMX NabopaTopPHbIX NCCNefoBaHNI ANA ANArHOCTUKM BHYTPEHHMX 3a60MeBaHN 1 MUHMW3MPOBATb XUPYPTii-
yeckoe BMeLLIATe/IbCTBO B OpraHn3m yesioBeka.

TEKYLWAA CTAAONA PA3BUTUA

BbinonHeHa HayuHo-nccnefoBaTenbcKas UK OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEZIEHUA O NPABOBOW OXPAHE

MpoayKT 3aluLLeH B COOTBETCTBUM C 3aKOHOAaTeNnbCcTBOM Pecnybnmkm benapycb 06 aBTopckom npase. CBuje-
TeNbCTBO O JOOPOBOIbHOM PErNCTPALMK U AEMOHNPOBAHUN 06beKTa aBTOPCKOro npasa N2 1676-KI.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ BAUHTEPECOBAHHDIE B PA3PABOTKE

MeanumrHcKue yupexaeHus, MeULMHCKNE YHUBEPCUTETbI, MEAULIMHCKINE KOUTeXN.

KOHTAKTHbIE AAHHbIE

KopueBckasn EneHa AnekceeBHa, 3aBefytoLlas Kabenpow NpuknagHoro u CMCTEMHOMO NPOrpamMmmMmnpoBaHus,
KaHaMAaaT GpU3NKo-MaTeMaTUYECKNX HayK, [OLIEHT.

E-mail: korchevskaya.elena@gmail.com

Ten.: (+375 29) 591 09 35

MacnunHnues Bnagncnas Cepreesuy, BbINyCKHUK.

TpaBHuyeBa [MonnHa BnagnmmnpoBHa, cTapunin npenogasaTtenb Kadeapbl NPUKAAAHOrO Y CUCTEMHOIO
nporpaMMmMpoBaHms.

E-mail: travnichevapolina@gmail.com
Ten.: (+37529) 894 93 17
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TEXHOHOI'I/II/I BYYLLErO:

POBO‘TVBALI,I/IFI !'II YCCTBEHHbI/ UHTEJUTEKT

V. YYPEXAEHME OBPA3OBAHMS
«'POAHEHCKMM TOCY AAPCTBEHHBIV YHUBEPCUTET
MMEHM GHKM KYMAABD)

5.YYEBHO-MPOU3BOACTBEHHAA RD-NJIATOOPMA
ANA BbICOKONPOU3BOAUTENbHbBIX SHEPTOCBEPETAOLLINX CUCTEM
W YCTPONCTB KOHTPAKTHOW JJIEKTPOHMKIN HA BA3E AIEP ARM CORTEX-M4, -M7

OMUCAHUE PA3PABOTKUA
R Haquaﬂ N Hay4YHO-TeXHNYEeCKaA HOBM3Ha Npo-
NaGopaTopHbin cTeHa Net €KTa COCTOUT B peannm3auynm KOMIMJIEKTA aBTO-
"4 cos ——
v s s MaTM3NPOBaHHbIX pa6oq|/|x MecCT, COOTBETCTBY-

lowero 6a3oBoi KOHLENUMN KOHCTPYKTUBHOMO
N  apXUTEKTYPHO-MPOrpaMMHOIO  MCMONHEHUA
yuyebHO-npomnssoacTBeHHoW RD-nnatdopmbl Ans
BbICOKOMPOW3BOANTENbHbIX SHeprocbeperaroLmx
CUCTEM U YCTPOWCTB KOHTPAKTHOWM SNEKTPOHUKN
Ha 6a3e agep ARM Cortex-M4, -M7. ®yHKuMoHan
pa3paboTaHHbIX aBTOMATU3MPOBaAHHbIX pabounx
MecT obecrneunBaeT NPakTUYeCKyo BO3MOXHOCTb
WX NCMONb30BaHNA MaKCMabHO WPOKMM KpPY-
rom MoTeHLManbHbIX 3aKa3urKoB ANA pelleHus
yuebHbIX, NCCIeAoBaTENbCKMX, MPOEKTHBIX U MPO-
N3BOACTBEHHO-KOMMEPYECKMX 3afay NpU MUHU-
ManbHOW KOHEYHOW CTOMMOCTU YKa3aHHbIX paboT.

Anroputmbl GYHKLMOHMPOBaHUA 6a30BOro KOHLIENTA Ha MPOrPaMMHO-annapaTHOM YPOBHE 06eCrneumnBatoT pe-
LeHe 3afa4y NPOTOTUNNPOBaHUA CUCTEM MPOCTPaHCTBEHHONM OpUeHTaumn ¢ ucnonb3osaHnem MEMC-ceHcopoB
Ha nnatpopme Opend291-C, NUCLEO 64, otnagku 1 TeCTUpoBaHUs NpoBogHbIx moaynei Ethernet ana -Vl ypos-
Hen mogenu OSI Ha nnatdopme STM32F746G-DISCO, nccnegoBaHus 1 pa3paboTku apxmMTekTyp 1 6a3oBbiX MO-
Zeneii opraHn3aLmm HEMPOHHBIX CTPYKTYp Ha 6a3e S-F RAM, NOR-NandFlash mogynen namat n ycTponcTs xpa-
HeHMA faHHbIX Ha nnatdopme Opend07-C, co3paHmA NPOorpaMmmMHO-anmnapaTHbIX KOMMIEKCOB AA NCCNefoBaHNA
undpPOBBIX CUCTEM Mepeaun 1 06paboTKM MyNBTUMEAWIHBIX AaHHbIX Ha nnatdpopme Opend291-C, NUCLEO 64,
TUNOBbIX KOMMYHVKALWUOHHbIX MOZYNeN A1 NOCTPOEHUA NPOBOAHbIX MPOMbILUAEHHbIX CETEN U BHYTPUCXEMHbBIX
nHTepdencos Ha b6aze kKoHTpoepoB SN65HVD230, USB3300, FM24CLXX, XPT2046, a Tak»ke 1abopaTOpHbIX KOM-
MNJIEKCOB A NPOTOTUMMPOBaHUS 6GECNPOBOAHbIX CUCTEM COOPa 1 06PaBOTKN AaHHBIX B PEXMME PeasibHOro Bpe-
MeHU Ha 6a3e mogyneit SWPFO1SA, BlueNRGQTR BLTE 4.0, NRF24L01.

TEXHUYECKUE NMPEMMYLLECTBA

M3 ocobeHHOCTEN pa3pa60TK|/|, B OT/indmMe OT MCNOJIb30BaHHbIX paHee, HauboJsiee 3HaUYMMbIMUK ABNAIOTCA T™on
MCMONb30BaHHbIX annapaTHbIX PELEeHNA:

1) ucnonb3oBaHWe rpynn AaTYMKoB NPOCTPAHCTBEHHONW CTabunm3saumm (MarHUTOMETP, akCeNepoMeTp U Frnpo-
CKOM), HEMOCPeACTBEHHO MOAKIIIOYAEMbIX K @ ANHBIM CTaHAAPTU3MPOBAHHBIM BHYTPUCXEMHbIM MHTepdencam mu-
KpokoHTponnepa 12C, SPIn T. a.;

2) ucnosib3oBaHVe BbICOKOYPOBHEBbIX Moayrei 6ecnposogHoro goctyna ¢ UART-uHTepdencom;

3) ncnonb3oBaHue KomnnekcHbIXx MogynbHbix peweHnn NAND/NOR/DDR sugos ROM/RAM-HakonuTenen Kak
4nA cucteM 06paboTKM AaHHbIX, TaK 1 ANA UX BU3yanu3auuu.
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MepBas rpynna peweHnin No3BONAET OCYLECTBATb U3yUyeHne 1 pa3paboTKy NnepBUYHbIX Npeobpa3oBaTe-
nen pU3nYeCKNX NapameTpoB, a TakXKe MX B3aUMOAENCTBME C BbluncauTenbHbiM agpom ACY. Btopas rpynna
peLeHnin NO3BOJSET OCYLLECTBAATL U3yUeHNe 1 pa3paboTKy TEXHUUYECKNX PELUEHUI opraHn3alyun 4ByCTo-
POHHEro obMeHa AaHHbIMM Mo 6ecnPoBOAHBIM NHTEpPdEencam MeXay MUKPOKOHTPONIEPOM U CEPBEPHBIMUA
notpebutenamn. TpeTbA rpynmna pelieHnin No3BoNseT OCYLLECTBATb M3yUyeHne N pa3paboTKy cMcTem XpaHe-
HUA JaHHbIX U OpraHn3aL M OQHOBPEMEHHOIO X NCMOMIb30BaHMeE ANA BbIYNCANTENBHOIO Y BU3yanu3mnpyo-
Lero mogynen.

KOHKypeHTOCNOCO6HOCTb pa3paboTku oOycnoBieHa Tem, YTo QYHKLMOHAN pa3paboTaHHbIX aBTOMATU3M-
POBaHHbIX Pabounx MecT obecrneymBaeT NPAKTMYECKYO BO3MOXHOCTb NX UCMONTb30BAHUSA MAaKCUMAJIbHO LUK-
POKMM KPYrom 3aKa3uMKOB AJ1sl PELIeHUs yYebHbIX, UCCNIeloBaTENbCKNX, MPOEKTHBIX Y MPOVN3BOACTBEHHO-
KOMMepYeCKMX 3afay npu MUHMMANIbHOM KOHEYHOWN CTOMMOCTU YKa3aHHbIX paboT. 9TO CBA3aHO C YHUBEp-
CanbHOCTbIO NCMOJNIb3yeMOW NNAaTGOPMbI 1 MOSHOW OTKPbLITOCTbIO NPOrpaMMHO-annapaTHON COCTaBAALLEN,
obecneymnBaloLLe NOTEHLMANIbHOMY 3aKa3urKy BO3MOXHOCTb /MO0 CaMOCTOSTENIbHOW NepeKoHdurypauumu,
nmbo ee 3aKa3sy, MPMYEM KaK Ha anmnapaTtHOM, Tak 1 Ha MPOrpPaMMHOM ypOBHE. JnemeHTHas 6a3a u 6a3oBble
nporpamMmmHo-annapaTtHble NiaThpopMbl KOMMEKCOB cepTudmLmpoBaHbl B Poccuiickon Oepepavmm, Pecnybnu-
ke benapycb, Kutae n B ctpaHax EBpocoto3sa.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

B pe3ynbTate BbINONHeHWA NpoekTa 6ygeT co3naH GyHKUMOHANbHO 3aKOHUEHHBIM KOMMIEKC 13 aBTOMaTU3K-
pOBaHHbIX Paboyrx MecT, MO3BONAIOLWMNIA OCYLLECTBAATL YYeOHYI0, NCCIef0BaTeNbCKYIO, U MPON3BOACTBEHHO-
KOMMepUEeCKYI0 AeATENIbHOCTb MO M3YUeHMIo, pa3paboTke U NOATroTOBKE K NPOV3BOACTBY BbICOKOMPON3BOAUTESTb-
HbIX 3HeprocbeperarLyx CUCTEM 1 YCTPONCTB KOHTPAKTHOWN 3M1eKTPOHMKM Ha 6a3e agep ARM Cortex-M4, -M7.

CocTaB aBTOMaTV3UPOBaHHbIX PabOUYMX MECT MPUBEAEH HUXKE:

1.J1abopaTopHbIN KOMMNEKC AN NPOTOTUMNMPOBAaHNA CUCTEM MPOCTPAHCTBEHHOW OPUEHTaLMK C UCMOMNb30Ba-
Huem MEMC-ceHcopoB Ha nnatdopme Open4d29I-C, NUCLEO 64.

2. MNporpammHo-annapaTHbIA KOMMAEKC ANA OTNaflKM U TECTUPOBaHUA NPOBOAHbIX Mogynei Ethernet gna |-
VIl yposHenn mogenu OSI Ha nnatdopme STM32F746G-DISCO.

3. ApxuteKkTtypa 1 6a3oBble MOfEeNu opraHn3aLmn HEMPOHHbIX CTPYKTYp Ha 6a3e S-F RAM, NOR-NandFlash mo-
aynen namATY N YCTPONCTB XpaHeHNA AaHHbIX Ha nnatdopme Open407-C.

4. TNporpaMmMHo-annapaTHbIi KOMMEKC AnA uccnefoBaHua LMdPoBbIX CUCTEM Nepefayn 1 06paboTKu Myb-
TUMELUIHBIX AaHHbIX Ha NnaTdopme Open4d291-C, NUCLEO 64.

5. TnoBble KOMMYHWKaLMOHHbIe MOAYNN ANA NOCTPOEHUA MPOBOAHbIX MPOMBILLIEHHbIX CETEN 1 BHY TPUCXEM-
HbIX UHTep®ECoB Ha 6a3e KoHTponnepos SN65HVD230, USB3300, FM24CLXX, XPT2046.

6.J1ab0paTOPHbIN KOMMJIEKC AN NPOTOTMNNPOBAHNA 6eCNPOBOAHbIX CMCTEM COOpPa 1 06PABOTKM AaHHbIX B pe-
XVMe peanbHoro BpemeHu Ha 6ase mogynein SWPFO1SA, BlueNRGQTR BLTE 4.0, NRF24L01.

TEKYLLAA CTAOUA PA3BUTUA
BbinyLeH onbITHBIN 0bpasel,.

CBEAEHUA O NPABOBOV OXPAHE

ABTOpPCKOe NpaBo (copyright), 3asiBKa Ha NONE3HYI0 MOAESIb, 3asiBKa Ha NMPOMbILLIEHHbIN 06pa3eLl (MpombIL-
NEHHbIV [13aliH), NMLEH3MOHHOE CornalleHune (MMLeH3MA), NaTeHT Ha MONE3HYI0 MOAENb, MATEHT Ha NPOMBbILLIEH-
HbI1 06pa3eL (MPOMbILLIEHHDbIV AW3aliH).

NOTEHUMAJNIbHbIE NOTPEBUTEIN U/WNIN SAUHTEPECOBAHHDIE B PASPABOTKE

YupexaeHua BbICLLEro 1 cpefiHero crneuunanbHoro obpasoBaHMA Mo CNeunanbHOCTAM TEXHUYECKOro 1 ecTe-
CTBEHHO-Hay4yHoro npodunei. YuebHble n HayuyHo-UCCneaoBaTeNibckme nabopaTopuv Mo NPOobUIII0 MAKPOKOH-
TponnepHol TexHKM 1 ACYTIT. RD-LieHTpbl HayUHbIX Y MPOMbILLIEHHbIX YUPEXAEHUA U NpeanpuATA Pecnybnmku
Benapycb 1 3apybexbs.
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1
TEXHQHOFMMU

PosoHnsAuma,w
a

KOHTAKTHbIE AAHHbIE

beriTiok Opuin PoctncnaBosuny, 3aBepyowun Kapeapon MHGOPMaLMOHHbBIX CUCTEM U TEXHONOMMNIA, KaHAMAAT

TEXHNYECKUX HayK, OAOLEHT.
E-mail: beytuk@grsu.by
Ten.: (+375 29) 149 28 77

PamazaHoB Butanuin Muxainnosud, CTaplinii npenogasatesb Kagpeapbl MHGOPMaLMOHHbIX CUCTEM U TEXHOMOTUIA.

AHNUKMH BaneHTnH BukTopoBuy, ctaplumin npenogasatesb Kadpeapbl MHGOPMaLMOHHbIX CUCTEM U TEXHOMOTUIA.

CebpoBckas lanvHa MeTpoBHa, CTapwmnii npenoaasatenb Kadeapbl MHGOPMALIMOHHbBIX CUCTEM U TEXHONOT WA,

6. UHHOBALIWOHHbIE NOAX0AbI K NOCTPOEHWU NHOOPMALIUOHHDBIX

MOAENEN TOPOAI0B

OXWAAEMDbIA PE3YJIBTAT NPUMEHEHUA

OMUCAHUE PA3PABOTKU

Pa3paboTaH METOAONOMMUECKUA NOAXOS K MOCTPOEHUIO
MHOPMaLMOHHBIX MOAeNen ropofioB 1 ONMCaHUIO FOPOA-
CKOW TEPPUTOPUM KaK KOMMIIEKCHOW cUCTeMbl, 06pa3o-
BaHHOW rpafloCcTPOUTENbHOW CPefol, HaceneHnem, Heob-
XOANMbIMU NHGPACTPYKTYpamu, TeMNopanbHbIMU 1 APYTn-
MW acnektamu. B pesynbTtate nonyueHbl: o6Lan apxuTek-
Typa yHVBepPCaJibHOM CUCTEMbI lIAHHbBIX FTOPOACKON cpefbl,
Mofenb AaHHbIX, Moaenb GYHKUUA 1 mogenb uHTepden-
coB. MeTtogonornyecknii Nnoaxon K NOCTPOEHUIO UHPOpP-
MaLMOHHbIX MoZesiell FOpOAOB Pa3BUBAET KOHLIENLMIO Mo-
CTPOEHUA CUCTEM, CBA3AHHbIX C HaKoMIeHeM ypbaHnCTu-
YeCKMxX JaHHbIX 60MbLIOro 06beMa 1 nocneayoLein ux 06-
paboTKoi ¢ ncnonb3oBaHnem OLAP-TexHonorun un anro-
putmoB Data Mining. Pe3ynbtathl pa3paboTku npepacTas-
NAT UHTEpeC ANIA WMPOKOro Kpyra NnL, 3aMHTepecoBaH-
HbIX B SKOHOMWKO-COLIManbHOM U KyJIbTYPHOM Pa3BUTUN ro-
POACKMX TEPPUTOPUIA B LIENAX BbIPabOTKM CTpaTerum pas-
BUTWA FOPOAOB 1 YNyYLLIEHWA KauecTBa »KU3HW HaceneHus.

TEXHUYECKUE NPEMMYLLEECTBA

ObecneyeHune cncTemMmatmsaumnm n aHannsa co6|/|paeMb|x
AaHHbIX B paMKax eanHoro ¢opmanm3ma.

BbiaBneHne BaxxHOM I/IH(I)OpMaLlVIVI npn aHannse n niaHn-
POBaHNN Pa3BUTUA TOPOACKUX TeppI/ITOpI/II‘/'I.

CBoeBpemeHHoOe onpefeneHne Kak nonoXnTeNbHbIX, Tak
1 oTpuLaTeNibHbIX TEHAEHLMI B Pa3BUTUN FOPOACKUX Tep-
pUTOPUIA, BO3MOXKHOCTb NIaHUPOBaHNA N3MEHEHUN, YyY-
LIAIOLWMX KaueCTBO »KN3HW HaceNeHUA 1 KOHriomepar ro-
POACKNX TePPUTOPUIA.

Peannzauyua yHMBepcaanoﬁl CNCTEMDI laHHbIX FOpO,El,CKOVI cpenbl, KOTOpan 6y,qu Y4nTbiBaTb BCE aCNEKTbI (I)yHK'
LMOHMNPOBaHNA ropoAda, Nnpon3BoAnTb HakonneHne (c ucnonb3oBaHMEM TEXHONOTUIA CKnagnpoBaHMA ,anHbIX)
N aHaNn3 COOTBETCTBYHOLLNX OAaHHbIX. Pe3yanaTb| aHann3a MoryT ObITb npuMeHMbI AnAa onpenesieHnAa nHaek-
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Ca KauyecTBa ropofCKol cpefpl, MHOEKCa 3arpa3HeHus, OLeHKN 3PGEKTUBHOCTM KCMONIb30BAaHUA TEPPUTOPUN,
onpeaeneHns TeHAEHUUIA Pa3BUTUS TOPOLCKMNX TEPPUTOPUIA.
TEKYLLAA CTAQUA PA3BUTUA

BbinonHeHa Hay4YHO-uccnenoBatesbCkasa UWin OnbiITHO-KOHCTPYKTOPCKanA (TexHONoOrnyeckas) pa60Ta.

CBEJEHUWA O MPABOBOW OXPAHE
ABTOpPCKOE Npaso.

NOTEHUWAJIbHbIE NOTPEBUTEJIN /N BAUHTEPECOBAHHDIE B PASPABOTKE

focynapcTBeHHbIE 1 YacTHbIe CTPYKTYPbI, 3aHMMAoLLeCs BONMPOCaMM SKOHOMUKO-COLIMANbHOTO 1 KYJIbTYPHO-
ro pa3BUTMA FOPOACKUX TEPPUTOPWI, YyULLIEHNA KauecTBa KU3HW FOPOACKOro HaceseHuns.

KOHTAKTHbIE AAHHbIE

Pyaukoa-OpoHxédep Jlaga BnagrmmpoBHa, AoUeHT Kadeapbl COBPEMEHHbIX TEXHONIOTMI MPOrpaMMUPOBa-
HUA, KaHonaaT (I)VISMKO-MaTeMaTVIl-IeCKI/IX HayK, OLUEHT.

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

Ten.: (+375 29) 781 63 55

CemeHuyk Hatanba BnagmmnpoBHa, goueHT kadeapbl dyHAaMEHTaNbHOW 1 NPUKNAAHON MaTeMaTUKN, KaHAN-
faT GM3NKO-MaTEMATUYECKMNX HAYK, AOLIEHT.

E mail: semenchuk_nv@grsu.by

Ten.: (+375 29) 786 69 44
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TEXHOIOT MW BYAYLLETO:
POBOLI'I?I3AL|,I/I$I,I4 YCCTBEHHbBIN MHTEnn@ T

VI. BEAOPYCCKMN HALMOHAABHbIN
TEXHUYECKMN YHUBEPCUTET

7. UHTENNEKTYANbHBIE TEXHONOTUX YNPABNEHWUA bONbLUINMU AAHHBIMU
B SHEPTETUYECKWUX CNCTEMAX

OMNMUCAHUE PA3PABOTKHN

DHepreTnyecKre CMCTeMbI 1 CETU NPEACTaBNAIT COOO COBOKYMHOCTb O6EKTOB 1EKTPOSHEPreTUKM U SHEPro-
MPVHYMAIOLLMX YCTaHOBOK NOTPebuTeneil aSneKTpruYeckom SHepriu, CBA3aHHbIX OOLLMM peXxrMMoM paboTbl B egu-
HOM TEXHOJIOrMYeCKOM NpoLecce NPOU3BOACTBA, Nepeaayun 1 NoTpebneHnsa SNeKTPMYeCKon SHeprm B yCnoBu-
AX LeHTPanM30BaHHOrO OrnepaTMBHO-ANCNIETUEPCKOTO YNPaBNEHNA B 3/IEKTPO3HEPreTrKe, rie NOCTOAHHO Npo-
TeKaloT npoLeccbl c6opa, XxpaHeHNs, 06pPaboTKM 1 aHaNM3a AaHHbIX, KONMYECTBO KOTOPbIX HEYCTaHHO pacTer.
3T0 NPMBOAUT K HEOOXOANMOCTU NPUBJIEYEH WA TEOPETUYECKOTO 1 MPUKNAAHOrOo annapara nosyyaloLen ctpe-
MUTeNbHOE pa3BuTME B HAaCTOALLee BPeMA Teoprmn 60NbLUNX Yncen.

Bonblune faHHble — 3TO MAacCUBbI JaHHDBIX, OTANYaOLWKeCs raBHbIM 06pa3om 06beMOM, pa3HOObpa3meMm, Bbl-
COKOW CKOPOCTbIO 06pabOoTKM UM BAPUATUBHOCTBIO, KOTOPbIE TPEBYIOT MCMOJIb30BAHMA TEXHOMOMMN MacluTabu-
poBaHus ans 3pdeKTMBHOro XpaHeHns, 06paboTKK, ynpasneHns 1 aHanm3a. Takol Tun uHgopmMaLmm npeano-
naraeT UCMOJIb30BaHME PA3/INYHbIX TEXHOSIOTUI U METOLOB ANiA C60pa, MOHUTOPWHIA 1 BM3yanv3aLum JaHHbIX B
onpegeneHHom oTpacnm npombiwneHHocTr (cornacHo FOCT P MCO/M3K 20546-2021). B aHepreTuyeckom cek-
TOpe NPVIMEHEHME TaKX METOLOB MOXET NPUBECTU K bonee 3pHEKTMBHOMY MCMONb30BaHUIO PECYPCOB 1 CBO-
€BPEMEHHOMY HAaXOXKAEHUIO HEMCMPABHOCTEN 060pYyL0BaHMA. 3HAUUTESIBHO YCKOPSAIOT MPOLECC NPUHATHA pe-
LEHWU 1 ONTMMU3AUMY JAHHBIX TEXHONOMMU, NCMOMb3YIOLIME UCKYCCTBEHHDIN MHTENEKT. TeM He MeHee, BBUAY
HOBW3Hbl JaHHOW TEXHONIOTMYECKOW Chepbl M CTPEMUTESIbHBIX TEMMOB €€ Pa3BUTUMSA B Pa3HbIX CTPAHAX Kak Ha ro-
CyOapCTBEHHOM YPOBHE, TaK 1 Ha YPOBHE YaCTHbIX KOMMAHUIN BO3HMKAET npobnema BbiIbopa HeoOXoAMOM Hell-
poceTeBOV MOAENN U3 LUIMPOKOIO CMEeKTpa NpefiaraeMbiX BAPUAHTOB, a TaKXKe BbiBeIeHNA NpoLecca HaCcTpon-
KU1 1 06yuyeHns JaHHON mogenu. Takum 06pa3om, OCHOBHOW LIeJIbio Pa3paboTKu NPOeKTa B JaHHbI MOMEHT fB-
NAETCA Co3faHne y3KoCneLnan3npoBaHHOM MOLENUN NCKYCCTBEHHOTO MHTEIEKTa, obnagatoLyeli BCeMu Heob-
XOAUMBbIMU GYHKLMUAMU U CMELMANbHO 3aTOYEHHOW NOA BbIMOJIHEHVE 33[a4 SNIEKTPOIHEPreTUYeCKoro CceKTopa.

YBenunueHvie KoNMUyecTBa faHHbIX B SHEPreTUUYECKUX CUCTEMAX MPUBOAUT K HEOOXOAMMOCTU pa3paboTKuy cne-
LMANbHbIX MHCTPYMEHTOB, NO3BONAWMX 3GPEKTUBHO OCYLLECTBNATL ONEPUPOBaHNE TaKUMK MacCMBaMU WH-
dopmauun. B HacTosLee Bpems B caMbiX pa3HbIx chepax HayKu 1 TEXHUKIN Bce Bonbluee BHUMaHWeE yaenseTtcs
npoteccam cbopa, xpaHeHUs, 06pabOTKM 1 aHaNM3a JaHHbIX, YTO NO3BOAAET MHOMOKPATHO YBENNUNTb 3dpdek-
TUBHOCTb PaboTbl CUCTEM, YCKOPUTb U CYLLECTBEHHO YAELIEBUTb UX MOJEPHMU3ALMIO, @ TAaKXKEe COKPaTUTb KONu-
YeCTBO aBapPUIHbIX U MHbIX BHEWTATHbIX CUTyauUWiA. DHepreTuyeckas oTpacsib 34eCb He ABNAETCA UCKITIOUYEHN-
eM: B oC/IefHVe rofbl B SHEPreTUYeCKrX KOMMaHUAX BCEro M1Upa HabnogaeTcs TeHAEHUMS K NPUMEHEHMIO Tex-
HOJOrM 6OMNbLWIMX AAHHBIX U MCKYCCTBEHHOTO MHTENNEKTa. B faHHOI paboTe paccmaTpuBaeTcs Kak Teopetude-
CKasl CTOpOHa aHanr3a 60MbLUKX JAaHHbIX C MOMOLLbIO TEOPUM BOJBLUNX YACEN U HEKOTOPBIX APYI1X MaTemaTu-
YeCKMX U MPOrPaMMHBbIX MHCTPYMEHTOB, TaK W Pa3finyHble MyTy NPaKTUYECKOro NPYMEHEHUSA TEXHONOTY, B TOM
yncne B MPOeKTax Mo MOBbILIEHWIO SKOTIOTMUYHOCTM, SHeprocbepexxeHns 1 nepexomy Ha BO30GHOBNsSiEMble UC-
TOUHWKMN SHEpPruu.

TEXHUYECKUE NMPEMMYLLECTBA

B HacToAulee BpemMA OCHOBHbIM METOAOM aHa/ln3a VIHd)OpMaLI,I/II/I B OHeprocncremMax ABJIAKTCA pa3/inyHble NpPo-
rPaMMHble peLlleHnA, oCyecTBAWMe MaTteMaTUyeCcKmne pacyeTbl Unm (I)OpMVIpyIOIJ.WIe BbiBOAbl B COOTBETCTBUN
C YEeTKO 3afaHHbIMU aNnropmuTMmamu. Takow nogxof, CywecTBeHHO OorpaHn4YnBaeT r’MoKoCTb SHeprocncTembl N He
No3BONAET en afanTnpoBaTbCA K MOCTOAHHO U3MEHAKLWNMCA BHELWWHNM (I)aKTOpaM. anIMeHEHVIe TEXHONOINN
60bLUNX OAHHbIX  UCKYCCTBEHHOTIO MHTEJIIEKTA CI'IOCO6CTByeT paclwnpeHnto (I)yHKLl,I/IOHaﬂbeIX BO3MOXHOCTEN
nporpaMmmMmHoro obecrneyeHus ONA ynpasneHnaA sHeprocnctemam B peasibHOM BpeMeHU, YCTpaHAA HeO6XOAI/I-
MOCTb npmnBefeHNA peasibHbIX NMapamMeTpoB B COOTBETCTBME C CyLLeCTBYOWMMN TEOPETUHECKMMI MOOeNAMN.
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K npenmyuiecTteam JaHHON TexHonormm aieqyet OTHeECTU BO3MOXKHOCTb NMPOrHO3MpoBaTb KONMMYECTBO N Kaye-
CTBO NpoAyKUuK, TwaTtesibHEE KOHTPONTIMPOBAaTb ANHAMUKY n0Tpe6neva SJIEKTPO3HEPINN, TOYEYHO OTCIIEXKN-
BaTb ﬂ,e6MTOpCKyIO 3a40/1KEHHOCTDb, a TaKXKe KavYeCTBEHHEeE yNpaBATb CTOMMOCTbIO KOHTPAKTOB Y MPOrHO3NPO-
BaTb yBenMyeHne cnpoca cpeagn n0Tpe6|/|Tene|7|.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

MpuMmeHeHVe JaHHOW Pa3paboTKM NO3BOMNT 3HAUUTENBHO MOBbLICUTH SKONOrMYHOCTb MPOV3BOACTBA, BKIOYan
YyMeHbLUEHVE YINepoaHbIX BbIOPOCOB, CHUMKEHME aHTPOMOreHHOro BO3AENCTBMA HA OKPY»KaloLLyto cpefy Kak B
MecTax BblpaboTKM, TaK 1 Ha 0ObeKTax pacnpeaeneHus sHeprumn. Kpome Toro, npuMeHeHve TEXHONOTNiA aHanu-
3a 60/bLWMX JAHHbBIX C MOMOLLbIO MCKYCCTBEHHOTO WHTENINIEKTa MNO3BOAUT MOBLICUTL SPHEKTUBHOCTD GYHKLMIA
SHepreTMyecKoro pacnpeaeneHns n NOrMCcTUKK, a TakKe CYLLLeCTBEHHO YBENNYNTb CPOK CNyK0bl 060pyaoBaHNA
BBUAY 60nee rmbKol NOACTPONKM 1 Nog6opa ONTYMAaSbHbBIX PEXUMOB ero paboTbl B peasibHOM BpemeHu. C 3Ko-
HOMMYECKOW TOUKHM 3PEeHUA MPUMEHEHIE CTOMb MHHOBALIMOHHbIX MHCTPYMEHTOB B SHEProcucTeMe CTpaHbl MHO-
rOKpaTHO 06IerYmT NPOLLECChl UMMNOPTO3aMeLLeHMA 1 Pa3paboTKM OTeYEeCTBEHHbIX NMPOrPaMMHbIX Y TEXHONOT -
UECKUX PeLIeHNii C BbICOKOW SKCMOPTHOW NepcneKTBon. MiMnnemeHTaLya NoAo6HbIX peLLeHnin UrpaeT BaXKHY0
pOsb B ONTYMMU3aLMM MPOLIECCOB MO aBTOMaTU3aLmmM paboTbl M 06CNYKMBaHWUA NPeanpPUATAN OTPACIN U YMeHb-
LWEHMNIO aBapUAHOCTM Ha KaXKJOM YUacTKe TEXHOMOMMYeCKoro npoLecca.

TEKYLWLAA CTAOUA PA3BUTUA
BbinonHeHa HayuHo-MccneoBaTeNbcKan UM OMNbITHO-KOHCTPYKTOPCKas (TexHonoruyeckas) paboTa.

CBEJEHUA O NPABOBOW OXPAHE
Bo3moxHa nogaya 3aABKM Ha NaTeHT.

NOTEHUWAJIbHbIE NOTPEBUTEJIN /N SAUHTEPECOBAHHbBIE B PASPABOTKE

focynapCTBEHHDBIE 1 YacTHbIE NPeANPUATUS SNIEKTPO- U TEMIOSHEPreTUYeCKoin cdepbl Pecnybnvku Benapycb
1 3apy6exba.

KOHTAKTHbIE AAHHbIE

CaBKkoBa EBreHva HyukonaeBHa, [OKTOPAHT, AOUEHT Kadeapbl «INeKTPOTEXHMKA U NIEKTPOHMKa», KaHauaaT
TEXHMNYECKMX HAYK, OLEHT.

E-mail: evgeniya-savkova@yandex.ru

Ten.: (+375 29) 683 90 06

PyiHroBckum ViBaH AnekcaHApOBWY, aCCUCTEHT Kadeapbl «INeKTPOTEXHMKA W NIEKTPOHUKa» SHEPreTUYECKO-
ro ¢akynbrerta.

E-mail: rihgov@tut.by

Ten.: (+375 33) 602 48 72

3yeB Bauecnas AnekcaHgpoBsuy, cTyaeHT |l Kypca Kadegpbl «DneKkTpuyeckre CUCTeMbI» SHepreTuyeckoro da-
KynbTeTa.

E-mail: slavazuev308@gmail.com

Ten.: (+37533) 360 71 43

MaxoB HukuTa CepreeBuy, ctyaeHT Il Kypca Kadeapbl «INeKTpryeckne CMCTeMbl» SHEPreTMyeckoro dakynsreTa.
E-mail: nikitamahov85@gmail.com
Ten.: (+375 29) 935 37 27

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

KypkoBa BukTopus IMutpreBHa, CTyaeHTKa Kadefpbl «INEeKTPUYECKre CTaHLMN» SHEPreTUYeckoro ¢GakysbTeTa.
E-mail: viktoriakurkovaO6@gmail.com
Ten. (+375 29) 378 59 89
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8. UHTENNEKTYANbHBIE TEXHONOTMWA HOPMUPOBAHUA TOYHOCTU
B ONTUYECKNUX METOAX NCCEAOBAHUN

OMNMUCAHUE PA3PABOTKUN

Cdepa npumeHeHVs pa3paboTKy — ONTUYECKME METOAbI UCCIefoBaHN 06bEKTOB (MoAennpoBaHne, o6Hapy-
)KEHWe, aHanu3, 3KCNepTr3a, N3MePEHNE, KOHTPOIb, MOHUTOPVHT) B YCNIOBUAX GU3NUECKON U [OMOSIHEHHON pe-
anbHocTy. NprHATUE pelleHnii No pe3ynbTaTaM UCCNeoBaHMI B ONTUYECKMX CUCTEMAX 3aK/TloUaeTcs B onpeae-
NeHWM obnacTeii OXBaTa U3MEPSEMOI BENNUMHBI U UX CPABHEHUM C 06/1aCTAMY AOMNYCKaeMbIX 3HaUEHWI B HEKO-
TOpOM PYHKLMOHaNIbHOM NpOoCTpaHCTBe. [ogMHOXECTBO COUETaHWI BXOAHbIX U BbIXOAHbIX BEIMUMH U UX COCTO-
AHUI NPUBOANT K KOMOUHATOPUKE BO3MOXKHbIX BapUaHTOB, NOCNe0BaTeSbHbIV aHaIM3 KOTOPbIX TpebyeT 3Hauun-
TeJIbHbIX 3aTPaT BPEMEeHM 1 3aTPYAHAET NPOLECC MPUHATUS peLueHniA. TeEXHOTOMMI NCKYCCTBEHHOTO MHTESINEKTa
MOryT 06erunTb U ONTMMIM3MPOBATb AaHHbIN Npouecc. MpeacTaBneHHble Pa3paboTKM MINIOCTPUPYIOT NprMe-
pbl MPUMEHEHWA HENPOCETEN Ha 3Tanax MoAeNPOBaHMWS 1 SKCMTyaTaummn npogyKumn. MNepeasn TexHonorus 3a-
KJ/loyaeTcs B O6bICTPOM aHanm3e HTepdepeHLMOHHBIX KaPTUH, XapaKTepusyoLwmx NokasaTtesnb KPpUBK3HbI U Ka-
YeCTBO ONTUUECKUX NIH3. IHPOPMATMBHbBIM NapaMeTPOM ABAAETCSA PAacCTOAHNE MeXay MHTepdepeHLMOHHbIMU
nosiocamMy 1 UX KOMYecTBo. KoppeKTHasA NOCTaHOBKaA 3afjaun 1A HeMpOoCeTy NO3BONSAET pellaTh Npsmble 1 06-
paTHble 3afaun. Bropas TeXHONOr1s UCMNosb3yeT HEMPOCETb 1A KNacTepusaLm LLBETOBOTO MPOCTPAHCTBA C Lie-
Nblo MOAENNPOBAHNA Y HOPMUPOBaHWA TOYHOCTUN PE3YbTaTOB N3MEPEHNA.

TEXHWYECKUE NPEMMYLLEECTBA

MeTogabl KOJlIopumeTpun LI,I/I(I)pOBbIX I/I306pa)KEHVII7I MOXHO pa3fennTb Ha NATb rpynn B 3aBUCMMOCTU OT WKa-
bl CBOWCTB, YnCra CTeneHemn CBO60,£|,bI N WNPWHbI Anana3oHa NPUMeEHEHUA:

1) NHAMKATOPHbIE;

2) paHroBble B OfHOM LIBETOBOM KaHare;
3) paHroBble B TPeX LiIBETOBbIX KaHasax;
4) penepHble;

5) wnpokoamnanasoHHble.

JlaHHble MeToAbl OCHOBaHbI Ha NpPOrpamMmmax-KanbKynsaTopax, KoTopble NgeHTUGMLMPYIOT pe3ynbTaT n3mepe-
HWIA BEMIMUYUHBI KaK TOUKY B LIBETOBOM NPOCTPaHCTBe. [peanaraemas TEXHOMOMMA PacCMaTPUBAET 3HAYEHUE Be-
NINUYMHBI KaK 06/1acTb OXBaTa C YYETOM PaCLUMPEHHON HeonpeaeneHHOCTW. BTopoe npuHumMnuanbHoe oTandymne
npeacTaBiieHHOM TEXHONIOTM OT CYLLECTBYIOLNX aHANIOTOB COCTOUT B BO3MOXXHOCTM MMOKOro ynpaBneHus rpa-
HMUaMn obnacTteli JOMYCKOB, NMO3BOJIAA BM3ya/M3npOoBaTb 06/1acTy OXBaTa M 061acTu JOMyCKaeMblX 3HaYEeHUI
N3MePAEMOI BESINUMHDBI C OLIEHKOIN NX B3aMMHOIO PacronoXeHns B GpyHKLMOHANbHbIX MPOCTPaHCTBAX B 3aBU-
CMMOCTU OT BblIOpaHHOI CTpaTerum (ABONHONM PUCK, 3aLMTHAsA NoJsioca WM TOYHOCTHbIN METORA).

C yueToM HEKOTOPbIX HAy4HbIX PaboT, CAenaH BbIBOA 0 HEOOXOAUMOCTU CUCTEMATU3ALMM HOPMaTBHOM 6a3bl
MEeTOA0B NCKYCCTBEHHOIO MHTENIEKTA. Pa3pa60TaHHb|e TEXHOJIOTMW BKNTIOYaAOT HOPMaTUBHO-MeToAn4yecKkoe 066'
creyeHme NCKYCCTBEHHOTO UHTENNIEKTA N HEMPOCETEN, PeKOMEHZALMM MO UX KOPPEKTHOMY BbibOpy B onTuye-
CKMX MeToJaxX NCCNIeJOBAHNI, @ TaKXKe Habop anroprTMOB 1 NPaBW NPUHATAA PELLEHUI MO pe3yNibTaTam nccsie-
[OBaHWI B LUKIe Yyepes 06paTHyIo CBA3b.

OXWOAEMbIA PE3YJIBTAT MPUMEHEHUA

3aKknoueHne A0rosopos " cornaweHunin o coTpygHnYyecTBe C oTe4eCTBEHHDbIMU U 3apy6e>KHbIMVI opraHusauun-
AMK B obnactu FIpl/IKJ'Ia,ElHOVI ONTUKN N ONTUYeCKOro I'Ipl/l60p0CTp0€HVIFI, KOMMepUnannsauma n npoasmxeHmne
pa3pa60TOK Ha OoTe4eCTBEHHOM N MeXAYHAPOAHOM PbIHKaX.

TEKYLLAA CTAAUA PA3BUTUA

Hauata pa3pa60TKa Hay4YHOro HanpaeleHNA B obnactu d)OTOHI/IKI/I, KBaHTOBbIX VI3Mep6HVIl7|, NPUMEeHEeHNA TeX-
HONorum NCKYCCTBEHHOIO NHTEI1EKTA B ONTUYECKNX CUCTEMaX ANA 3anyCKa CTapTanoB.
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CBEJIEHMA O NMPABOBOW OXPAHE
Bo3smorkHa nofava 3asaBKu Ha NostyyeHve naTeHTa.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbBIE B PASPABOTKE

HayuHble opraHusauuu, nabopaTtopuu, NpeanpusTUs, 3aHUMaloLMecs NCCefoBaHMAMY B 061aCTW NpUKNaa-
HOW ONTUKW, BKoYass 06paboTKy LMppPOoBbIX N300paXKeHNIA.

KOHTAKTHbIE OBAHHDIE

CaBkoBa EBreHus HukonaeBHa, ioLeHT Kadeapbl «INEKTPOTEXHUKA 1 SNEKTPOHKKay, BEAYLLUA HayYHbINA
COTPYAHMK Hay4YHO-NCCefoBaTenbckom nabopatopun «[lonynpoBoaHNKoBas TexHKa» dunmnana BHTY
«HayuHo-uccnegoBaTeibCKUN NOANTEXHUYECKMNIA 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»
nprubopocTpouTeNibHoro GaKynbTeTa, TEXHVK HayYHO-UCCeoBaTENbCKOM S1abopaTopmmn NoaynpoBOLHUKOBOM
TexHUKM unuana BHTY «HayuHo-nccnegoBatenbCKUn NONINTEXHNYECKUA MHCTUTYT.

E-mail: olifer.vlad2003@yandex.ru

Ten.: (+375 29) 547 28 90

BoTBrHKO Makcum Bnagummposuy, ctyaeHT Il kypca Kapenpbl «IneKTpruyeckme 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 <YMHbIN JOM>

ONMMUCAHUE PA3SPABOTKUA

MopTaTBHaA UHTEMNEKTYasIbHaA cMcTema «YMHbIN LOM» NpeacTaBiAeT coboi MHHOBALMOHHOE pelueHne gna
noBblieHns 3GEKTUBHOCTM 1 6e30MacHOCTM 0bpa3oBaTenbHoro npouecca. Cuctema MHTErpypyet GyHKLUM Anc-
TaHUMOHHOTO YNPaBJIEHNA 1 aBTOMATM3aLUMK PasnMYHbIX MPOLIECCOB, YTO NMO3BOJIAET KOHTPOMPOBATb U yNpaB-
NATb Y4EOHbBIMY MOMELLEHVAMM, TAKMU KaK ayauTopumn 1 1Tabopatopuu, B peXrnMe peanbHOro BpemeHu. «YMHbI
JOM» 1A 06pa30BaHNA HaLesleH Ha YNpoLLeHMe 1 ONTMMM3aLMIo YCII0BUIA paboTbl 1 yuebbl, npefoCcTaBnas npe-
rnopgasaTenAmM 1 CTyAeHTaM 6osiblLe BPEMEHW N BO3MOXHOCTM COCPEAOTOUNTLCA Ha CoflepKaTenbHOM YacTu 06-
pa3oBaTenbHOro npovecca.

CucTema NprMeHneTca A1 aBTOMATMYECKOro KOHTPOSIA Hafl OCBELLeHMEM, TeMNepaTypo, BEHTUNALMEN, a TaK-
e 6e30MacHOCTbI0 yuebHbIX NomeleHnin. OHa NO3BONIAET aBTOMATUYECKIM BKIIOYATb M BbIKJIOUaTh 060pyaoBa-
HVe Mo pacnucaHnio, obecneyrBas onTMMasbHble YCIOBUA ANnA paboTbl M 0byyeHuns.

B KOHCTPYKTVBHOM MyiaHE CUCTEMA BKIOYAET MOAY/bHbIE SIEMEHTbI YNPaBNEHUA, JaTYNKMA U KOHTPOSIEPDI,
KOTopble MOTYT Nerko UHTErPUPOBaTbCA C UMEIOLLMMIUCA dNeMeHTaMn MHGPACTPYKTYpbI.

TexHMUecKre 1 3KCMyaTaLMOHHbIE XapaKTEPUCTUKIN CUCTEMBI BKJTIOYaIOT B ce651 TMOKOCTb HAaCTPOWKM Nog no-
TPebHOCTU NoJsb30BaTENEN, BbICOKYIO TOUHOCTb JAaTUMKOB 1 BO3MOXXHOCTb YNpaBneHus yepes MobunbHoe npu-
NOXeHWe UK apyrue ycTponcTaa. [lopTaTBHOCTb CUCTEMbI AAET BO3MOXKHOCTb ObICTPOro pa3BepTbIBAHMA U MNe-
peycTaHOBKM, a TaKXKe MacLITabupyemMocCTb B 3aBUCUMOCTI OT NoWaan 1 GyHKLMOHaa nomMeLLeHriA. 3To N03BO-
nAeT yyebHbIM 3aBeJEHNAM BHEPUTb MHTENNEKTYalbHble pelleHns ANlA co3aaHnsa yaooHOoN 1 6e3onacHom cpe-
Obl C MMHMMaNbHbIMK 3aTpaTaMy Ha MOAEPHM3aLMI0 MHOPACTPYKTYPBI.

TEXHUWYECKUE NPEMMYLLECTBA

MopTaTrBHan MHTENNEKTYanbHasA CUCTEMA «YMHBbI JOM» 0651aaeT PALOM 3HAUMMbIX TEXHUYECKUX MPENMYLLECTB,
BbIFOHO OT/INYAIOLLMX €€ OT OTEUECTBEHHbIX 1 3apyOeXHbIX aHaNoros B chepe 06pa3oBaTesibHbIX TEXHOMOTUA.

CrcTema VHTErpupyeT MHOFOYPOBHEBYIO aBTOMATM3aLMI0, BKIOUas GYHKLMY ONTUMM3ALMMN OCBELLEHMS, KOH-
TPOJIA MUKPOKJIMMATA U AUCTAHLMOHHOTO YNpaBJieHns yuebHbIM 060pyaoBaHNeEM. B oTinuve oT aHaorMyHbIxX
peLleHnin OHa MO3BOJIAET HACTPOUTL NMApPaMETPbl NMOf KOHKPETHbIE YCTOBUSA, MUHUMU3MPYSA SHEPro3aTpaTbl U Nno-
BblLan KomdopT Nonb3oBaTenen.

Mo cpaBHEeHMIO € 3apybeXXHbIMM aHaNoraMu «YMHbI OM» OT/INYAETCSA BbICOKOW CTEMEHbBIO MOPTATUBHOCTH, UTO
YNpPOLLaEeT YCTaHOBKY 1 06C/YKMBaHWe, AeNas ee JOCTYNHOM ANs LUMPOKOTO NCMONb30BaHNUA B yUYEOHbIX yUpex-
LEHVAX Pa3HOro MacluTaba. TeXHNYeCKUN ypoBEHb CUCTEMbI COOTBETCTBYET MEXAYHAPOAHbIM CTaHAApTaM, npe-
LOCTaBNAA CTabUNbHYI0 PaboTy Aaxke NPW MHTEHCUMBHOM 3KcnyaTauuun. CoyeTaHne MOAYIbHOW apXUTEKTYPbI
1 rTMBKOI HAaCTPOIKM obecneunBaeT NErkyio MacliTabrupyeMocTb CUCTEMbI, MPEBOCXOAA CYLECTBYOLME aHao-
I MO YPOBHIO afanTUBHOCTN U SKOHOMUYECKON 3GPEeKTUBHOCTI.

OXWOAEMbIA PE3YJIBTAT MPUMEHEHUA

MpumeHeHMe crcTembl «YMHBIN JoM» B 06pa3oBaTesibHbIX yUpeXxAeHUAX MPUBeeT K yyuLleHuo yCnoBui 0b-
yUeHVA 1 NoBbiLeHMIo ero 3bpeKTMBHOCTM. ONTYMU3aLMA OCBELLEHNA, TEeMNepPaTypbl Y APYr1MX NapameTpoB CO3-
[acT KoMOOpPTHYIO cpely ANA YYEHVKOB U NpenofasaTtesieil, Coco6CTBYA NOBbILLEHNIO KOHLEHTPaL MU BHUMa-
HMA 1 NPOAYKTUBHOCTW. CCTeMa COKpaTUT SHepro3aTpaTbl 3a CHET aBTOMATMYECKOrO yrnpaBiaeHna pecypcamu,
YTO CHU3UT pacxofbl yuebHOro 3aBefieHNs.

TEKYLWLAA CTAQUA PA3BUTUA
BbinyLLeH onbiTHBIN 06paseL.

CBEJEHUA O MPABOBOW OXPAHE
Hert.
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NOTEHUWANDbHbIE NOTPEBUTENU /NN BAUHTEPECOBAHHDbIE B PASPABOTKE
YupexaeHus obpa3oBaHus.

KOHTAKTHDbIE OJAHHbIE

MonoseHsa Ceprei ViBaHOBUY, 3aBeaytoLW i Kadenporn TeNeKOMMYHUKALNOHHbIX CUCTEM,
KaHAMZAT TEXHUYECKNX HayK, AOLIEHT.

E-mail: s.polovenya@bsac.by

Ten.: (+37517) 2443574

10. CUCTEMA ABTOMATUYECKOW OLLEHKW 3HAHWI YYALLUXCA
CUCNOIb30BAHUEM UCKYCCTBEHHOTO UHTENJEKTA

OMUCAHUE PA3PABOTKU

ABTOMaTI/I3I/IpOBaHHaFI CUCTEMA OLEHKWN 3HaHUN C npMmeHeHnemMm NCKYCCTBEHHOIO MHTEJIEKTa NpeacTaBnAaeT
coboi komniekcHoe nporpaMmmMHoOe peleHne, npeaHasHav4yeHHoe ANnA ynpoweHnAa N aBToMaT3aumnm npouecca
npoBepKn 3HaHUN CTyAEeHTOB. Cucrtema pa60TaeT Ha OCHOBE HOBENLNX TEXHONOTMYECKNX peLuean7|, yto obe-
cneymBaeT BbICOKYO TOYHOCTb N HAAEXHOCTb OLL€HOK. CTy,D,eHTbI OTNPaBAKT CBOM OTBETbI, NOC/IE€ YEro CNCTtemMma
perncTprpyeTt nx 1 3anyckaet npouecc co3aHnA 3a4a4 Ana npoBepKun. OTn 3agaumn O6pa6aTbIBaI-OTCFI B nopAa-
Ke ovepenn, rae KaKabln oTBET aHaNnM3npyeTcAa Ha NONTHOTY N KOPPEKTHOCTb C MOMOLLbIO alITOPUTMOB.

TEXHUYECKUE NMPEMMYLLECTBA
AHanoroB HeT.

OXWOAEMbIV PE3YJIbTAT NPUMEHEHUA

BHeppeHwue 1 nHTerpaLma 3To cMcTeMbl CO34aeT KOMIMIEKCHYO nnatdopmy ansa 3dPpeKTMBHOro NposeaeHus
1 OL|eHKM 3K3aMEHOB C 1CMNOJIb30BaHMEM HOBEMLINX TEXHONOMMIA. lpUMeHeHNe UCKYCCTBEHHOTO MHTENNEKTA B
cucTeme MO3BOMAET aBTOMAaTM3MPOBaTb MHOMME aMUHUCTPATUBHbIE 3afjaul U OLIEHKY OTBETOB, CHUXAas PUCK
Cy6bEKTUBHOCTY 1 MOBbILWAsA TOYHOCTb Y OOBEKTUBHOCTb OLEHUBaHNA. BaXKHbIM MpermyLLeCTBOM CMCTEMBbI SB-
NAETCA ee afanTYBHOCTL K Pa3fIMyHbIM akaeMUYeCcKMM AUCUUMIVIHAM U MOALEPXKKA MHOXeCTBa ¢OpMaToB OT-
BETOB, BK/tOYas TEKCTOBbIE, FpaduyecKmne Matepuanbl ¥ NPOrpamMmMHbIi Kog. To aenaet nnatdopmy yHMBepCasb-
HbIM UHCTPYMEHTOM A1 NPOBEeAEHNA 3K3aMEHOB B Pa3finyHbIX 06pa3oBaTebHbIX U NpodeccnoHanbHbix che-
pax, obecneynBas NPoOBEPKY 1 4EMOHCTPALMNIO KOHKPETHbIX 3HAHWIA 1 HaBbIKOB.

TEKYLWWAA CTAOUA PASBUTNA
BbinyLueH onbITHbIN 06pa3seL.

CBEZIEHUA O MPABOBOI1 OXPAHE
Hert.

NOTEHUWANDbHbIE NOTPEBUTENU /NN BAUMHTEPECOBAHHDbIE B PASPABOTKE
YupexaeHus obpa3oBaHus.

KOHTAKTHbIE JAHHbIE

PabblunHa Onbra MNeTpoBHa, 3aBedytoLas kKapeapoi NocieAnIOMHOro 06pa3oBaHus, KaHAMAAT
TEXHNYECKNX HayK, AOLEHT.

E-mail: o.ryabichina@bsac.by

Ten.: (+37529) 155 00 82

Na3yTa JleoHup CepreeBuy, acnvMpaHT BTOPOro rofja 06yueHuns, MarucTp, MHXeHep CONpoBOXAeH A
nporpammHoro obecneueHus NYM «Hopben KoHcanT», uneH CoBeTa Monofpix yyeHbix YO «benopycckasn
rocyfapcTBeHHasA 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. BBICOLKOTIO»
YHYPEXAEHNA OBPA3OBAHMNA
«PECMNYBAMKAHCKUNNA MHCTUTYT
[MTPOPECCHNOHAABHOIO OBPA3OBARHNAY,

HACTHOE MNMPEAMNPUATUE «POBOTEKY

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

OMUCAHUE PA3PABOTKHN

MpoekT «MaTpuua» — 3To MHPOPMALMOHHBIE CUCTEMbI € 360-rpagyCcHON MapLIPYTU3aLMen N MHTEPAKTMBHbIE
naHenu (LED v ronorpa¢us) c cobCTBEHHbIM UCKYCCTBEHHBIM UHTESINIEKTOM Ha 06yyaembix |A (MHTeNNeKTyasbHbIX
areHTax), KOTopble NMOMOraloT JIAAM B MOBCEAHEBHbBIX 3alauax, a 63HeCy — B MPMBJIEUEHUN HOBbIX KIINMEHTOB.

TEXHUWYECKUE NPEMMYLLEECTBA

Wcnonb3oBaHme obyuaembix IA.

Wcnonb3oBaHue ronorpaduu, coBmelleHHON ¢ po60TU3MPOoBaHHON NnaTtGopmMoil CO6CTBEHHOW pa3paboTKu.
AHanoruyHble npoayKTbl B Pecnybnuke benapycb oTcyTCTBY!IOT.

OXWAAEMbIA PE3YJIBTAT MPUMEHEHUA

I'Iomou.u; B HaxoXxaeHnn I/IH(I)OpMaLWIVI, npmenevyeHme KNMeHTOB HOBbIMN TEXHONOTMAMN.

TEKYLWLAA CTAANA PA3BUTUA
Pa3spaboTka BHeipeHa B NPOW3BOACTBO.

CBEJEHUNA O MPABOBOW OXPAHE
OdopmnseTcs naTeHT.

MNOTEHUWAJIbHbIE NOTPEBUTENIN U/ 3BAUHTEPECOBAHHbBIE B PA3PABOTKE
YuebHble yupexxaeHus, FoCTVHULbI, TOPrOBble LIEHTPbI, pUenTopsbl, Typerpmbl.

KOHTAKTHbIE AAHHbIE

Kynakoga EneHa NeTpoBHa, negaror A0NOIHUTENBHOTO 06Pa30BaHUs.
E-mail: elena-serebrova@mail.ru
Ten.: (+37529) 812 57 36

CemexviH Vinbsa KoHCTaHTMHOBWY, pa3paboTumk.
CraHkeBuy CtaHncnaB JleoHNgoBWY, pa3paboTumk.

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

12. UHTENNEKTYANbHbIN NPOMbILUAEHHBIA POBOT (C MPUMEHEHUEM
TEXHONOTUN NCKYCCTBEHHOTO UHTENNEKTA, MALLMHHOTO OBYYEHUSA,
HENPOCETY, MALLMHHOTO 3PEHNA (MHAYCTPUA 4.0))

OMUCAHUE PASPABOTKI

WMHTennekTyanbHbI NPOMbILLNEHHBIN po6oT «BALLIHA» — nonHoCTbio aBTOMaTU3MPOBaHHbIN PO6OT, cocTo-
AWMN U3 BEPTUKANbHON CTONMO0OPA3HON KOHCTPYKLMM U OQHOrOCYCTaBHOIO MaHUMynATopa (ans yanuHeHus
«PYKM» pobOTa NPOEKTUPYETCA N ABYXCYCTaBHOWN MaHUMYNATOP).

Po6oT «BbALLHSA» MmoxeT 6bITb yCTaHOBIEH Ha HeGObLLIOW NMIOLWAAN (C MasibiM MPOCTPAHCTBOM). K OCHOBHbIM
3aZja4yaM VCNoJib30BAHUSA NHTENIEKTYaSIbHbIX MPOMbILLIEHHbBIX POOOTOB OTHOCATCA:

- NPon3BOACTBO 1 COOPKa, Fae TpebyeTcs TOYHOEe NO3MLNOHNPOBaHKE U BbICTPas MaHUMYNALUA 06 bEKTOB;
- CNONb30BaHMWe AJiA onepauuii Ha MPOU3BOACTBEHHbIX JIMHUAX;

— ynaKoBKa/pa3rpysKa, norpy3o4yHo-pasrpy3ouHble paboTbl;

- nannetrsauus, genanneTnsauus;

— 06Cny>KMBaHMe CTaHKOB;

- CBapKa.

OCHOBHble TEXHUYECKME XapaKTEPUCTUKN UHTENNEKTYaNbHOrO NPOMbILLNIEHHOTO poboTa:

— KOHCTPYKUUA — BepTUKasibHas (KecTkas);

— CTeneHb NOABMKHOCTU — YETbIPEXOCHBIN;

— TEXHONOMUs yNnpasBneHus — NPOorpamMmmMr1poBaHe Ha onpegeneHHble GYHKUUW; MPYIMEHEHKE NCKYCCTBEHHO-
ro UHTENINeKTa, MalUMHHOIO 00yYeHUA HEMPOCETU, MALLMHHOIO 3PEHMS;

- nonesHas Harpyska — go 100 Kr (c Bo3mokHOCTbto o 1000 Kr);

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

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

— TOYHOCTb NO3nUMOHUpPoBaHMAa — oT £ 0,01 go £ 0,05 mm;

— MOBUSTIBHOCTb — BO3MOXXHOCTb PaboTbl B Pa3fINYHbIX CUCTEMAX KOOPAUHAT;
- KomnnekTauma — 70 % npownssoactea Pecnybnuku benapychb;

— ctoumocTb — 8000-14 500 gonn. CLUA.

Mo3sr po6oTa cocTouT:

— 13 CUCTEMbI PaCnoO3HaHUS;

— CUCTEMbI MNAaHNPOBaHWA ENCTBUI;

— CUCTEMbI BbINONIHEHWA OENCTBUIA;

— CUCTEMbI YNpaBAeHUA Lenamu;

- Mogenu «<mmpa» poboTa.

TEXHUYECKUE NMPEMMYLLUECTBA

CronmocTb poboTa, KOTopasi Ha MOPAAOK MeHbLLUe, YeM Npefiaraemas CToOMMOCTb PoboTa OT ANIEPOB, NHTe-
rpaTopoB, NpeAcTaBuUTeNel 3apYOEXHbIX KOMMaHWA.
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Manble 3aTpaTbl Ha BHeApPeHKe poboTa U HK3KMe B faNibHELLEM SKCMTyaTaLMOHHbIE 3aTpaTbl.
MpocToTa B 06yueHny, SKCMIyaTauumn, 06CnyKMBaHM, MPOrPaMMUPOBAHUN.

MepcrnekTrBa yCOBEPLIEHCTBOBAHMS, MOAEPHM3ALMN B 3aBUCMMOCTU OT HEOBXOAMMbIX PELIEHUNI MPOV3BOA-
CTBEHHbIX 334au.

MpepocTaBneHne NPOMbILWAEHHOTO PoboTa ANA TECTUPOBAHMA Ha MPOV3BOACTBE Nepes NPUHATAEM pelue-
HWS O ero NpuoGpeTeHnN.

OTteyecTBeHHOE N Pon3BoACTBO.

HayuHo-TexHMYecKunin ypoBeHb HarfALHO AEMOHCTPUPYETCA B PELIEHMAX KOHCTPYKLUW, MEXaHU3MOM poboTa
1 CUCTEMOW YN PaBNEHNA UHTENNEKTYaNbHOrO PO60Ta — WHTENNEKTYaNnbHOW NAaTGOPMON (C NpUMeHeHeM Tex-
HOJIOT NI UCKYCCTBEHHOTO MHTENNIEKTa, MaLUMHHOFO 06yYeHNs, HeMPOCETH, MaLLUMHHOTO 3PeHNSA).

OXXWUAAEMbIA PE3YNIbTAT NPUMEHEHUA

OCHOBHbIMK LEenAMM BHeApeHNnA pO6OTOB Ha NMpoun3BoAcCTBE ABMIAKTCA NMOBbIWEHNE NPON3BOANTENBHOCTH,
rMOKOCTU 1 KOHKyDEHTOCI'IOC06HOCTI/I npeanpuAaTuA, ynyduweHme KayecTtBa npoagykumm n ontmmn3sayma nepco-
Hana, 0COOEHHO UTO KacaeTcs ,qed)muma pa6oq|/|x crneymanbHOCTEN.

TEKYLLUAA CTAONA PA3BUTUA
BbinonHeHa Hay4Ho-MccneoBaTeNibCcKas UM ONbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEJEHUA O NPABOBOW OXPAHE

TexHonormyeckas NporpeccMBHOCTb MHTEMIEKTYaNbHOIO NPOMBILLIEHHOTO POH0Ta 1 HOy-xay B pa3paboTke,
a IMEHHO:

- pa3paboTKa KOHCTPYKLMM U MexaHr3Ma poboTa;
- pa3paboTka NHTeNNEeKTyanbHOM NnaTdhopMbl ynpasnieHus.
JOKyMeHTbI Ha laHHble 0OBEKTbI pa3paboTKy GyayT NpencTaBneHbl B HaLMOHaNbHbIW LEHTP UHTENNEKTYallb-

HOW COBCTBEHHOCTU B YCTAaHOBNIEHHOM MopsAKe Ansa nonyyeHus MateHta Pecny6nukn benapyco.
NOTEHUWAJNbHDBIE MOTPEBUTEJIN /TN SAUHTEPECOBAHHDIE B PA3PABOTKE
MpombiluneHHble, MPOV3BOACTBEHHbIE, TIOTUCTNYECKME, 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-TTIPOM3BOACTBEHHOE
YHUTAPHOE TPEANPUATUE
(HAYHHO-TEXHUHECKMN LLEHTP "ASMT” BEAOMO»

13. CUCTEMA NEPBUYHOW OLLEHKU COCTOAHWA POAMMbIX NMATEH «POJMUHKA»

OMUCAHUE PASPABOTKI

Cuctema Ans NpoBeAEHNA NEPBUYHOW AMArHOCTUKM 0bnacTel KOXu B LenAX pacno3HaBaHUA 3/10KauyeCcTBeH-
HbIx 06pa30BaHNI Ha PaHHUX CTaAUAX 4N1A NOBbILEHNA BbXKMBaemMoCT. OCHOBHbIE 3aaun CUCTEMbI NepPBUY-
HOW OLIEHKWN COCTOSIHUSA POoAMMbIX NATeH «PoauHKax» B leue6GHOM npouecce: onpegeneHune y nayMeHTa BeposT-
HOCTU Ha/IMuKA MeNlaHOMbl 1 (M) 6a3anbHOKJIETOYHOTO paka KoXu no gpoTtorpadursm HeBYCOB (POAMHOK) B CO-

BOKyI‘IHOCTI/I C KMIMHN4YeCKnMmmn I'IpI/I3HaKaMI/I.
: —4— I ==

tv

C0CTaB CUCTEMbI TEPBIYHOIA OLIEHKM COCTOAHMA POLUMBIX NATEH «POfMHKaY:
BbIYUCUTENb NPOLECCOB, MOHUTOP A1S BOCIPOU3BEAEHNSA UHOOPMALWY,
Kamepa ¢ KPOHLUTEIHOM /15 3aXBaTa U300paxeHus

e

TEXHUYECKUE NMPEMMYLLUECTBA

[lns guarHoCTMpoBaHUsA 3/10KaYECTBEHHbBIX 06Pa30BaHNIA KOXIM pa3paboTaH paj nporpaMMHo-anmnapaTHbIX
komnnekcoB: MelaSearch (pa3spa6otka BHTY), Prorodinki (P®), Fotofinder (fepmaHus), paboTa KOTOPbIX OCHO-
BbIBAETCA Ha aHanm3e n3obpakeHn HoBOOOPA30BaHMIA, B TOM UMCIIe C UCMOMNb30BaHWeEM HellpoceTel. Oxunpaa-
emMoe NperMyLLEeCTBO CMCTEMbI NEPBUYHOM OLIEHKM COCTOAHUA POAUMBIX NATeH «PoanHKay» 3aknoyaeTtca B no-
BbILLIEHWM TOYHOCTN NMPOBOAUMOW OLIEHKM B pe3ysbTaTe UCMONb30BaHUA PsAAa AOMNOSHUTENbHbBIX KIMHUYECKUX
napameTpoB (IepMaToCKONUYecKre Npr3HaKku, UMMYHOTMCTOXUMMYECKUE MapKepbl U Ap.) Hapsaay C n3obparke-
HUAMU NPy 0OyUYeHUN HempoceTu.
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OXWAAEMbIV PE3YJITAT MPUMEHEHUA

MoBblWEHWE TOYHOCTMN ONpPeAeNEHNA y NAaLMEHTa HaIMUMS MeSTaHOMbI U/ 633abHOKIETOYHOTO paka KOXM
no ¢otorpadunsam HeBycoB (POAMHOK) B COBOKYMHOCTU C KNMHUYECKMMU MPU3HAKAMMU.

TEKYLWWAA CTAAQUA PA3BUTUA

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

CBEJEHUA O MPABOBOW OXPAHE
Hert.

MNOTEHUWANbHbBIE NOTPEBUTEJTA U/ 3AUHTEPECOBAHHDIE B PA3SPABOTKE
YupexxaeHus 3paBooxpaHeHus, B cdepy AeATeNbHOCTU KOTOPbIX BXOAUT AMarHOCTNKa HOBOO6Pa30BaHUIA KOXM.

KOHTAKTHbIE AAHHbIE

lfop6ay OImuTpurii Bnagrncnasosuny, 3aBeayoLnii otTpacsieBoi nabopatopuein MegULMHCKON TEXHUKN,
KaHOMAaT pU3MKO-MaTeEMATUYECKMX HayK, OLIEHT.

E-mail: med@lemt.by

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

CadoHoB Bnagumump BuKTopoBuMY, 3aMeCTUTeIb AUPEKTOPA MO Pa3BUTUIO B3HECa — HaYaNbHUK
KOHCTPYKTOPCKOro 610po nepcrnekTUBHbIX pa3paboTok.

LkapapeBny Anekcein MNeTpoBny, ANPeKTOp, AOKTOP $PU3NKO-MaTeMaTMUECKMX HayK, Npodeccop, akagemMunk
HAH benapycu.

MenbHrKoB EBreHuii BaneHTMHOBMWY, HayaNibHUK OTAENa pPa3paboTky MeAULIMHCKON TEXHUKN.
Kaneuny HukrTta AHOpeeBunY, MHXeHep-KOHCTPYKTOp | KaTeropun.
Makapos AnekcaHgp Hukonaesuy, BegyLmin MHXXeHep-NporpaMmmMucT.

Alnesny Unba ButanbeBny, HayuHbIli COTPYAHMK NabopaTopun OHKOMATONOMMM FOMOBbI U LWen C FPynnon
OHKOMNaTONOrMN LIeHTPanbHOM HepBHOW cnctembl PHIL, oHKonornm n megnunHCKon pagmnonornm
um. H. H. AnekcaHgposa.
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Xl. OTKPbITOE AKUMOHEPHOE OBLLUECTBO
(3ABOA “SAEKTPOHMALL

14.3HAONPOTE3bl KNANAHOB CEPALIA MEXAHUYECKUE «MIAHUKC-M>»

OMUCAHUE PASPABOTKI

SHponpoTe3bl «[naHMKc-M» npefHasHauyeHbl Ans MMMAaHTauum
B CepfLe YesloBeKa BMECTO MOPaKEHHbIX a0PTaIbHbIX Y MUTPASbHbIX
KnanaHoB, a Tak»Ke AJ1s1 3aMeHbl paHee MMIaHTUPOBAHHbIX SHAOMNPOTE-
30B K/arnaHa cepfua ¢ HapyLieHnem nx GyHKUMIA. DHAONPOTE3bl Knana-
Ha cepaua MexaHnyeckue «lnaHnkc-M» OTHOCATCA K MMMIaHTUPYEMbIM
MeANLUMHCKUM U3AENMAM ANMTEeNIbHOTO NPUMEHEHUS], HeNoCpeaCcTBEH-
HO KOHTaKTUPYIOT C CEPALLEM, CUCTEMON KPOBOOOPaLLeHUs.

[ByxcTBOpUATLIN MEXaHUYECKUI KNamnaH, COCTOALWNIA U3 KONbLEeBO-
ro Koprnyca, BbINMOAHEHHOIO C aHTWMNaHHYCHOW 3aLMTON, 3anMpatoLLero
3/1eMeHTa B BUfe ABYX CTBOPOK U NPULLNBHOW MaHXeTbl, 3aKpeneH-
HOW Ha Kopnyce Npu NOMOLLM KOMbLia pa3pesHoro, CTAHYTOro Nonms-
bUPHBIMK XMPYPrNYECKUMI HUTAMMN.

KOHCTpYKUMA WapHMPOB KpenneHnsa CTBOPOK B KOPrYce BbINOMHEHa OTKPLITON C Pa3BUTOM NOBEPXHOCTbIO,
uTo obecrneumBaeT CHMKEHME U3HOCA B LLIAPHMPAX U MNO3BOJIAET CBECTU A0 MAUHMMYMa BO3MOXHOCTb remMonunsa
N TPOM6006PA30BaAHUS 33 CUET XOPOLLEro NPOMbIBaHUS NX MOTOKOM KPOBM.

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

NmeeT pa3sHOBMAHOCTb MPULLNBHOWN MaH>XeTbl C MPOCTPAHCTBEHHON ajanTauuel (BonHOobpa3Has) B aopTab-
HOW NO3ULMK ANA YMEHbLUEHMWA HaNPAXEHHOCTM B MECTe KOHTaKTa NPULLMBHO MaH»XeTbl C Grionornyeckon Tka-
Hbl0. TaK>Ke MMeeT Pa3HOBUAHOCTb CYNPaHHYNAPHOW MaHXeTbl B a0pTasibHY0 MO3ULMI0 Y UHTPaHHYNAPHOWN MaH-
XeTbl B MUTPasibHYI0 MO3ULKIO.

=9

TEXHUYECKUE MPEMMYLLECTBA

YBeNMUeHHbIN YroN OTKPbITUA CTBOPOK (A0 85°) o6ecrneunBaeT 605bLyto 3$EKTUBHYIO NNOLWaAb NPOXOLHO-
ro OTBEPCTUSA, MO CPABHEHUIO C «[1NaHMKC-D», UTO NONOXKUTENBHO CKa3blBaeTCA Ha reMoAvHaMmKe. Hanuuve aH-
TUNAaHHYCHON 3alWMTbl Ha KOpMyce NpefoTBpalLaeT HapacTaHue CoeIMHUTENBbHO TKaH B LapHUPHOE coefu-
HeHMe, YTO NOBbILIAET HAAEXKHOCTb SHAONPOTE30B U NPOANEBAET CPOK CIYXKObI.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

MprYMeHeHVie SHAONPOTE30B KianaHa cepAaua MexaHnJYecknx «MnaHnKc-My, UMMIaHTUPYEMbIX B aOPTaSIbHYIO
Y MUTPaJIbHYI0 NO3ULIMK, MO3BOMNT YNTyULLWTb KaueCcTBO »KM3HU NaLMeHTa B Noc/ieonepaLuoHHOM nNepuoge.

TEKYLWWAA CTAOUA PASBUTUA
Pa3paboTka BHeipeHa B MPOU3BOLCTBO.

CBEJEHNA O MPABOBOW OXPAHE
Hert.

MNOTEHLUWAJNIbHbIE MOTPEBUTEJIN U/WIN SAUHTEPECOBAHHDIE B PASPABOTKE

YupexgeHus 3gpaBooxpaHeHus (PHIML, «Kapanonoruay, I'Y «MUHCKMI HayYHO-NPaKTUYECKNI LEHTP XUpYp-
ru, TPAHCMIAHTONOMMN U FeMaToNornn» N T. A.).

KOHTAKTHbIE AAHHbIE

PycakeBny KOHCTaHTVH AfleKCaHAPOBWY, MHXKEHEP-KOHCTPYKTOP.
Ten.: (+375 44) 588 55 36
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15.3HA0NPOTE3 KJIAMAHA CEPJLIA BUOJTOTUYECKUIA BECKAPKACHbIN
AOPTANbHbBIN «NIAHUKC-B»

Y OMNCAHUE PA3PABOTKM

SHponpoTtes «[MnaHnKc-b» NpegHa3HayeH ana umniaHTauum B cepaue
yenioBeKa BMeCTO NOpaXKeHHbIX a0pTasibHbIX KNanaHoB, a TakXe AnA 3a-
MEHbI paHee VMMJIaHTMPOBaHHbIX SHAOMNPOTE30B KnanaHa cepaua ¢ Ha-
pyweHuem rx GyHKLMA. DHOOMNPOTES KnanaHa cepaua buonormyecknia
6ecKapKacHbI aopTanbHbIi «[TnaHMKc-b» OTHOCUTCA K MMMNaHTMpYe-
MOMY MeAULUHCKOMY U3LEeNNI0 ANINTENIbHOTO NPUMEHEHNA, HENoCpes-
CTBEHHO KOHTaKTUPYET C CEPALEM, CUCTEMOW KPOBOOOPALLEHUS], N3FO-
TOB/EH U3 NOJIOTHa KCeHonepurKapaa. KOHCTPYKTUBHO KnanaH coCTouT
N3 TPEX CTBOPOK, TPEX YLIEK U NPULLVNBHOW MaHXeTbl, NPeACcTaBNAoLLEeN
cobol rmbKoe ONOpPHOE KOJbLIO 13 NOJINYpPeTaHa, 06LwrToe KceHonepu-
kapaom. ClumBaHme KnanaHa Npomn3BOAUTCA CTEPUIIbHBIM, HepaccacbiBa-
IOLLMIMCS LUIOBHBIM XUPYPIMYECKUM MaTePUANom, MPeaCcTaBsaowmm cobomn nonmacTep ¢ nokpbitnem. Ctepunmsa-
LMA 1 KOHCepBaL WA NepuKapaa v SHAONPOTe3a OCYLLEeCTBAAETCA XMMMYECKMM METOLOM B pacTBOpax Ha OCHOBE
anokcugcoeanHeHnid. Knanad obnagaeT oTnMUYHbIMY MMAPOAVNHAMNYECKUMI XapaKTEPUCTUKAMK U MpefHa3Ha-
YeH ana MMMnaHTaumnm pasfnyHbiM BO3PACTHLIM rpynmnam.

TEXHUYECKUE NMPEMMYLLECTBA

«MnaHuKc-b» umeeT GeckapkacHyto CTPyKTypy, bnarogaps yemy yBenunumsaeTca aGdeKTMBHasA nnowaab npo-
XOQHOrO OTBEPCTNSA, B OT/IMYUME OT KAPKACHOTO KlanaHa, rabapuTHble pa3mepbl KapKaca KOTOpOro 3aHUMatoT A0-
NOSHUTENBHOE MPOCTPAHCTBO, UTO YMEHbLUAET 06beM NPOXOAMMON KPOBY U NOBBILLAET CONPOTUBIIEHNE €€ TOKY
(0cob6eHHO 3TO CKa3blBAETCA Ha NIOAAX C MalblM IMaMeTPOM HaTUBHOIO KnanaHa). CTBOPKY BbIMOJIHEHbI 13 MOMO-
TeH 6MONOrMYeCKoro KCeHormneprikapaa, 06paboTaHHOrO 1 CTEPUN30BAHHOTO SMOKCUAHBIM COCTaBOM, CHIKalo-
WMM KanbLuduKaumio 1 yiydLalowmnmM MexaHMyecKkne CBOMCTBa. XpaHeHue GroKanaHa Npor3BoanTCa B pac-
TBOPE, NOBbILIAIOLLEM Er0 TPOMOOPE3NCTEHTHOCTL. MaHkeTa 06pa3oBaHa NyTem ormbaHns rmMbKoro onopHoOro
KoJibLia TKaHblo CTBOPOK, UTO NO3BONAET 06eCneUnTb HENOCPEACTBEHHbIV KOHTAKT TKaHM NaLMeHTa ¢ KCeHore-
prikapaom. CyLecTBEHHbIM MPENMYLLECTBOM BUONOMMUYECKMX NPOTE30B ABMAETCA UX HU3Kas TPOMOOreHHOCTb
1 CBA3aHHOE C 3TUM OTCYTCTBME HEOOXOANMOCTY B Ha3HAUEHUWN aHTUKOAryNAHTHOWN Tepanuu.

OXXWUAAEMbIA PE3YNITAT NPUMEHEHUA

an/IMEHEHVIe 6uronornyeckoro KnanaHa «MNnaHnkc-b», MMMNNaHTNPYeMOro B aOpTaJibHYIO U NYJIbMOHAaJIbHYIO MO-
3UUN, NO3BONUT YNYYLWNTb Ka4eCTBO XU3HW NauneHTa B nocieonepayMoHHOM nepuoge. 5naronapﬂ ero npu-
MEHEHWIO CHMXKaeTCA MeANKaMeHTO3HaA Harpy3ka Ha OpraHusm, C KOTOpOI;I CTaIKMBAETCA NalUMeHT Npu nMnnaH-
Taunn MexaHn4eCKoro KianaHa, 1 ynyywaloTca rmapognHaMnyeckne Xapaktepuctnkm B CpaBHEHNN C KapKac-
HbIMW BMONOTrMYECKMMM KnanaHamu. Kpome TOro, CHM»aeTca TpOM6OI'EHHOCTb. 3a cyeT cneymanbHOro AepxKa-
TENA ynpocTtnTCca npoueaypa nMnnaHTaynm sHAonpoTe3a N COKPATUTCA BpeMA NCKYCCTBEHHOIO KpOBOO6anJ,e-
HUA Npu onepaunn.

TEKYLLAA CTAOUA PA3BUTUA
MpoiaeH 3Tan perucTpauun MeauunuHCKOro n3aenus.

CBEJEHUA O NPABOBOW OXPAHE
MaTeHT Ha nonesHyto moaenb N2 13436.

NMOTEHUWANBbHDBIE NOTPEBUTENIN /WU SAUHTEPECOBAHHDIE B PA3PABOTKE
YupexnaeHus 3gpaBooxpaHenus (PHIL, «<Kapaunonorusy, Buteb6ckas obnactHas KvHUYeckas 6onbHMLa N T. 4.).

KOHTAKTHbIE AAHHbIE

Ky3HeuoB Ceprein AnleKcaHAPOBUY, HXEHeP-KOHCTPYKTOP.
Ten.: (+375 29) 327 71 22
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16. ABTOMATU3ALMA 30HbI TPYNNOBON YNAKOBKU MPOAYKLIUK

OMUCAHUE PA3SPABOTKU
CocTaB obopynoBaHus:

— KOHBelepHas cucteMa Ha 6a3se NPUBOAHbIX POSIbIaHrOB
N NATUPYYbEBbIX TPAHCMNOPTEPOB.

— NMPOMbILWIEHHbIE NPUHTEPDbI AJ1A MapKUPOBKN OTAENb-
HbIX eQUHNL, NPOoAYKL NN N TOBapa B prI'II'IOBOIh ynaKoBKe.

- poboT-naneTtarisep.
- CTpeny-xya-mMallunHa.
MprHUMN paboTbl cMCTEMBI:

1. KoHBeliepHasa cuctema Ha 6ase NpPUBOAHbLIX POJIbraH-
ros obecrneuyvBaeT TPaHCMOPTUPOBKY MNPOAYKLMMN pas3-
HbIX rabapUTHbIX Pa3mMepoB OT [BYX YNAKOBOYHbIX MaLUMH
K poboTy-naneTtansepy v cTpeiy-xya-mMalumHe. MaLviHbl pa-
60TaloT C pa3Ho NPOU3BOANTENBHOCTLIO. B Nnpouecce ne-
peMeLLeHrA MPoNCXoauT obbeanHeHVIe MOTOKOB C MPOAYK-
uven. [insa pelweHna 3aaun rno nepemelLeHmnIo YNakoBoK
OT 2 ynakoBOYHbIX MalIMH K poboTy-naneTtansepy paspa-
60TaHa KOHBelepHas cucTeMa Ha 6ase NPUBOAHbIX POJb-
raHroB. B cucteme npegycMoTpeHbl NogbeMHble rpaBuUTa-
LUMOHHbIE POJIbFaHIM AN COXPAaHEHMSA OPUEeHTaLuuu npo-
AYKUMN 1 ee KOHTPONMpyeMoro noBopota Ha 90°. B 30He
3axBaTa NAUT poboToM-MNaneTan3epom Ansa Ux BblpaBHMBA-
HMA CNPOEKTNPOBAHbI CTOMOP M aBTOMATUYECKMI BblPaBHU-
BaTesib Ha OCHOBEe CEpPBONPUBOAA.

2. DopMupoBaHVe NaneTbl OCYLLECTBAAECTCA NPOMbILLIEH-
HbiM po6oTom TM ABB.

3. MNaneta no nNATYPY4YbEBOMY KOHBEMepy nocTynaet
K CTpeny-xXyA-MaLunHe AnsA yNakoBKY B NMIEHKY-KONNaK.

4.TepemelleHrie NaneT C TOBapPOM Ha CKaj 1 BO3Bpart ny-
CTbIX ManeT B NPOU3BOACTBEHHOE NOMeLLeHMe OCYLIeCTBAA-
€TCA N0 KOHBENEePHOI cmcTemMe Ha 6a3e NPAMOro ropr3oH-
TaNbHOro NATUPYYbEBOro TPaHCNopTepa.

5. MapKnpoBKa npogyKunn ocyLLecTBAAeTCA NpuHTepa-
Mu-annnmkatopamu Markem-Imaje 2200. Mapkupyetcs oT-
JenbHasA eguHMLA NpoayKumn 1 rpynna.

TEXHUYECKUE NMPEMMYLLECTBA

CucTtema pabotaet 6e3 yuacTusi YeN0OBEKa, UTO CHIKAET
PYCK OLUMGOK 1 NOBbILWAET 6e30MaCHOCTb Ha NPOUN3BOACTBE.

JInHMA CNpoeKTpoBaHa C SHeprocGeperalwmm Pexi-
MOM: KOHBEMep OCTaHABIMBAETCA MPU OTCYTCTBUM Ha HEM
npoaykKTa.
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MMOKOCTb B TPAHCMOPTMPOBKE: CMCTEMa 06eCreUrBaeT TPaHCMOPTUPOBKY MPOAYKLMM Pa3HbIX rabapUTHbIX pas-
MepOB, UTO MO3BOJIAET aJaNTUPOBATLHCA K U3MEHEHWAM B NPOM3BOACTBEHHBIX NMPOLieccax.

DKOHOMMA NPOCTPAHCTBA 3a CYET NPVIMEHEHNA TPAHCMOPTEPOB C PEBEPCUBHBIM ABUXKEHNEM.
KomnneKkcHoe pelieHne IEMOHCTPUPYET CUCTEMHbIN MOAXOA K OpraH13aumm Npovn3BOACTBEHHbIX MPOLIECCOB.

OMUOAEMbIV PE3YJIbTAT MPUMEHEHUA
OpUEeHTNPOBOYHBIN CPOK OKYNaemMoCTu NpoekTa — 2 roga.

TEKYLWWAA CTAAQUA PA3BUTUA
MpoeKT peann3oBaH B benapycu Ha npeanpuATAsAX NO NPOW3BOACTBY CTPOUTENBHbBIX MAaTEPUANOB.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NMOTEHUWANbHDBIE MOTPEBUTEJIN /W BAUHTEPECOBAHHDIE B PA3PABOTKE
MpeanpuaTia nepepabaTbiBatoLWEN MPOMbILLIEHHOCTH.

KOHTAKTHbIE JAHHbIE

Kontenb CraHncnas Bnagnmuposuy, gupektop.

E-mail: s.koptel@asprom.su

Ten.: (+7 937) 023 55 47

Hedepnos CraHncnaB AnekcaHpoBumY, PyKOBOANUTENb KOHCTPYKTOPCKOrO OoTaena.
E-mail: s.nefedov@aspromservis.ru

QomuH Omutpunin CepreeBud, pyKoBoaUTENb FPynbl HAYYHO-TEXHNYECKOTO Pa3BUTUA.
E-mail: df@asprom.su

OrypuoBa CeeTnaHa ViropesHa, AVPeKTOp MO Pa3BUTHIO.

E-mail: s.ogurtsova@aspromservis.ru

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

17. ABTOMATUYECKAA NANNETU3ALUA POBOTAMU

ONMUCAHUE PA3SPABOTKA

CornacHo uccnefoBaHuio, NPoBeAeHHO-
My crneumanuctamm OOO «ACnpom», 3a-
NpOC Ha ManeTnpoBaHue BXOAWUT B Ton-3
3anpocoB No aBToMaTM3aumy 3Tana rpyn-
NOBOW YNAaKoBKM NpoayKunn. Manetnsauyma
N yKnagka npogykumm — ofHa M3 cambixX
pacnpocTpaHeHHbIX NOTpebHOCTel Ha Nn-
LEeBbIX NPeANPUATUAX.

Mpouecc ynakoBKM U ManeTMpoBaHUs
C nomoLlblo KonnabopaTuBHoro poborta-
MaHUMyNATOPa BbIMMALUT TaK: NPU MNOMO-
LM laTuMKa PoOOT pacrno3HaeT ABXKYLME-
€A MO KOHBeliepy 06 bEKTBI, MOOYEPEaHO 3a-
XBaTbIBaEeT VX M pa3MeLLAeT Ha PAAOM CTos-
Lyto naneTy, Takum 06pa3om paBHOMEPHO
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ee 3anosiHAsA. MoXHO 3anporpaMmmirpoBaTth po6boTa AN PasfvUHbIX aNnrOPUTMOB YKaaK1 NPoayKUMmM Ha NOALOH.
Ina poboTa 3To OTHOCUTENIbHO NPOCTas 3aava, KOTopas He TpebyeT BMeLLaTeNbCTBA YeSIoBEKa.

PoboT obecneunBaeT aBTOMaTUUECKYIO YKNAAKY NPOCNOEK MeXAY PAAaMu KOpoOoB. YKnaKka MOXeT Mpou3Bo-
AMTCA 6oKamu, Hanpumep no 2 unm 4 kopo6ba, B 3aBMCUMOCTY OT peLienTa. YCTaHOBKa NoAAepKMBaeT HEeCKOSb-
KO 3anporpaMMUPOBAHHbIX MPOrpamm A1s Pa3fnYHbIX MPOAYKTOB U cxeM yKnafaku. Co3faHne HOBOro peLenTta
3aHVMMaeT OT nosyyvaca.

MogbeMHan KOOHHa Kak onuuma obecneunBaeT yKnaaKy naneT Bbicoton go 2200 mm. MpysonogbeMHOCTb cu-
cTembl — fo 18 Kr, paboyad 3oHa — Ao 1750 mm.

BakyyMHbI1 3axBaT 0becrneumBaeT yaepKaHue 1 BO3MOXXHOCTb YKITaZKu1 KOPO6OB BMJIOTHYIO APYT K ApYry Mo Jio-
601 cxeMe pacKnagKu.

MNpownssogutenbHocTb — Ao 6000 Kr/u.

TEXHUYECKUE NPEMMYLLEECTBA

I'Ip|/| NPOEKTUPOBAHUN LIJKad)a ynpaBneHnA y4nTbiBaloTCA BCE NMapamMeTpbl SKCnlyaTaumn O60py,D,OBaHI/IFl, oue-
HWBAKOTCA NogKnoYyaemble yCTpOI‘/IICTBa.

Bbi6op 3anporpaMmmMUpoBaHHbIX PELIENTOB YKNAAKY, OTCNIEXUBAHWE COCTOAHWS YCTaHOBKU U CTaTUCTUKK OCY-
LeCTBNAETCA Yepe3 CeHCOPHYIO MaHenb. 1o 3anpocy ycTaHaBNMBaeTcA NporpamMmHoe obecneyeHmne, KoTopoe
6yneT nepefaBaTb MHGOPMALIMIO B YUETHYIO CUCTEMY OpraH/3aLMm O KaXXaon eavHULLE NPOAYKLUN.

BcTpoeHHble dyHKLMM 6e30MacHOCTY NO3BOJIAIOT UCMOMb30BaTh PoboTa 63 orpaxaeHuin. PasnmyHbie BapraH-
Tbl MOHTa<a PaCLUNPAIOT BO3MOXXHOCTM Er0 NPUMEHEHUS: YCTAHOBKY Ha HAaKJIIOHHOW NMOBEPXHOCTU, H/MKHEM UK
MOTO/IOYHOM MOOXKeHUN. 3aHMMaeMasn nnowaab 6e3 nanet — 1,2 M?, ¢ AByMA nanetamm — 2,8 M2,

Bcnepactue TOro, UTo PbIHOK TPEOYET MHAMBUAYaNbHBIX PELIEeHNIA, MPOEKTbI pa3pabaTbiBaloTCA B YCIIOBUAX a-
6opatopuu, mogenunpyetcs pabota cuctembl. [ocie NpoBeAeHUs TECTOB 1 OTNaZKM 000PYAOBaHWE NOCTaBsET-
CA Ha NpeanpuATUE KIEHTA.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

C nomouypbto pO6OTOB-MaHVII'Iy1'IﬂTOpOB MOXXHO aBTOMaTU3NpOBaTb 10 90 % 3apay Ha nponsBoacTee. OKynae—
MOCTb YCTaHOBKW NManetnsaynm rpy3onogbeMHOCTbIO 12 Kr coctaBnsaeT 35 mecAues.

TEKYLWAA CTAAUA PA3BUTUA
Pa3zpaboTka BHeipeHa B NPOU3BOACTRO.

CBEZJEHUA O MPABOBOI OXPAHE
Hert.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ BAUHTEPECOBAHHDIE B PASPABOTKE

MpeanpuaTua nepepabaTbiBAOLWEN NPOMbILLAEHHOCTH.

KOHTAKTHbIE AAHHbIE

Kontenb CtaHncnas Bnagnmunposuy, grupeKkTop.

E-mail: s.koptel@asprom.su

Ten.: (+7 937) 023 55 47

Hedepnos CraHncnas AnekcaHgpoBurY, PyKOBOAUTENIb KOHCTPYKTOPCKOrO oTaena.
E-mail: s.nefedov@aspromservis.ru

®omuH Omuntpurin Cepreesud, pyKOBOAUTENb FPYMMbl HAYYHO-TEXHNYECKOTO Pa3BUTUSA
E-mail: df@asprom.su

OrypuoBa CBeTnaHa MiropeBHa, AVPeKTOp 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»

OMUCAHUE PA3PABOTKHN

Mob6unbHoe npunoxeHue «E-pelent» no3sonsaeT npuobpeTaTtb, BbINUCHIBATL W OT-

A SONUEEE nyckaTb Ha3HaYeHHble Mo peLenTy MeauLUHCKue npenapatbl no QR-kogy ¢ ancnne-
E-PELIENT eB CMapTPOHOB.

X Mob6unbHoe NpunoXeHue AN NaumMeHToB, Bpayeil, papmaueBToB «E-pelient» UH-

TerpvpyeT BCe Niyylurie JOCTVXKEHWSA MIacTUKOBON KapTbl «[na MeguMuuHCKoro ob-

CNYXNBaHUA»:

b AneliaWeb

— WUCKNIOYaeT HeunTabenbHoOCTb Unn HenpasWbHYO NHTEPNPETaUMIoO peLenTos,
NO3BOJIAET Bpa4y BUAETb BCE NeKapCTBEHHbIE CpeCTBa, Ha3Ha4YeHHble NMauneHTy;

- NCKNOYaAET Jy6nmMpoBaHme OTrycKa feKapCTBEHHbIX CPeACTB ANt O4HOro nauu-
eHTa;

E-PELIENT

— UCK/OYaeT NOALENKY IbrOTHBIX PELIENTOB, a TakXKe peLenToB AJiA OTMyCKa ieKap-
CTBEHHbIX CPEefCTB, HAXOAALMXCA Ha NPEAMETHO-KOIMYECTBEHHOM YUeTe;

— SKOHOMMT BpeMmsA Bpaya Ha BbIMWCKY peLenToB, 0CO6EHHO C y4eTOM BO3MOXKHO-
CTV NPOAJSIEHNA AeNCTBUA NIEKTPOHHOIO peLenTa;

- No3BOJIAET U36eXKaTb NNWHNX NOCELEHN NONUKINHUKIN TONbKO ONA npoane-
HUA OeNCTBUA peLenTa;

- obecreunBaeT NpoBefeHNe PasINYHOro PoAa aHanM3a (BCECTOPOHHMI yUeT HasHAUYeHUA JIbroTHbIX leKap-
CTBEHHbIX CPeCTB B pa3pese OpraHn3auuii 34paBooOXpaHeHs, Bpayen, NauMeHToB, aHasnm3 CTOMMOCTY flekap-
CTBEHHOTO fleueHus, NAIAHNPOBAHE 3aKy MoK U1 4p.).

TEXHUYECKUE NMPEUMYLLECTBA

OnbITHBIV 06pa3eL; MOGUIIBHOTO NpUNoXeHus «E-peuenT» NpeacTaBneH B KauecTBe 3KCMOHeHTa Ha XXX Mex-
AyHapopHom dopyme «TUBO-2024».

MobunbHoe npunoxeHune «E-peLenT» NPeBoCXogunT JENCTBYIOLLYIO NIACTUKOBYIO KapTy «[ns MeauumMHCKoro
06CcnyXnBaHWA» No CledyoWwym napameTpam:

— NOCKOJIbKY 3J'IEKTpOHHbIVI peuent XpaHNTCA B CMapTd)OHe, NO3BOJIAET He TOJIbKO Bpayy, HO 1 NOJib30BaTeslto
BMAETb BCE Ha3dHa4YeHHble MeJVNUNHCKUE NpenapaTtbl, AMHAMUKY O6Cﬂy>KI/IBaHI/IFI SNIEKTPOHHDbIX peLenToB;

— MO3BOJIAET NPOCMaTPUBATb KaX0€ Ha3Ha4YeHNe, BKoYaLllee B cebs QR-Kof Kaxkgoro NieKapcTtBa 1 nopA-
AOK ero npnema;

— MO3BOJIAET MPOCMATPVBATb afpeca GnnKarLLKX anTek Ha KapTe;

— NO3BONSET NPOCMATPUBATL CTATYC 3aKa3aHHOro peLenTa;

— [AET BO3MOXXHOCTb 3aMncyi K Bpayy;

- MpeaoCTaBIAeT BO3MOXHOCTb MOJSTyUYMTb HAMOMMUHAHMWE O MPUBMKAIOLLEMCA BU3UTE K Bpauy;

— MO3BOJIAET OCYLIECTBAATb NMPOCMOTP anTeK C NpenapaTaMu 13 HasHaueHUA Ha NpeaMeT KX HaNNJns;
- NPefoCTaBNAeT BO3MOXHOCTb CPaBHUTb LieHbl HA NpenapaThbl B Pa3HbIX anTeKax.
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e» AneliaWEB

LOo6po noxanoBaTk!

Cncok peuento  O6HOBUTL peenT Peuent
Noruw a o7 21.05.2024 Ne oy2r7m83
g £ .
AneliaWeb BbinaH:
Banucatbes K CMeHnTb Bpady - TepanesT
Maporne Bpavy npodusb ®UO - lnwknra Butanua

BuTanbesHa
MedyyupexdeHue - MonuknuHuka Ne3
r.Bobpyiick

&

ooe
HacTpoiiku YBegomneHus HasHauyeHus:
Boitn B npunoxexve HaszeaHue - BpoHxonutiH Cupon 125
. B x wr

lMpumeHeHue - 5mn 2-3 pasa B AeHb

3abbinun napons?

3akasaTtb peuenTt 3akasaTtb peuenTt

Bce nekapctea Bce nekapctsa

3aka3 on-line

BpoxxonumuHx Cupon 125 m2 Bpoxxonumun Cupon 125 m2

CchopmupoBath 3aka3

AneliaWEB AneliaWEB

«E-peLienT» He MMeeT aHanoros Ha Tepputopun Pecny6nukn benapycb B 4acTn cnocoba MCnosnb3oBaHUA 3a-
VHTepPeCcoBaHHbIMI KaTeropmamMu rnosib3oBateneit: 06cnyrBaHne 3neKTPOHHOro peLienTa Yepe3 MobunbHoe
npunoxkeHue no QR-kogy.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

OCHOBHbIM 311eMeHTOM 3MeKTPOHHOIO 34paBooOXpaHeHus B benapycu npmsBaHa cTatb LleHTpanbHaa WH-
dopmaLmnoHHan cncTeMa 3apaBooxpaHeHnsa. Ee co3gaHre paccMaTpuBaeTcsa Kak ofjHa 13 coctasnawowmx IT-
TpaHchopmMaLuy Bcet oTpacin. ITo 6yAeT KOMMIEKCHBIV MPOEKT C TOYKW 3pEHUA 06bedNHEHNA BbIYNCINTENb-
HOW, UHPOPMALMOHHON 1 TENEKOMMYHUKALMOHHON MHPPaCTPYKTYPbI.

B 370l cBA3M BHeApeHUe MOBUIIbHOTO NpunoxeHus «E-peuenT» B chepy LUmMdppoBU3aLmM CUCTEMBI 34paBo-
OXpaHeHVs NPY3BaHO COBEPLUEHCTBOBATb AOCTYN MaLUMEHTa — MOMb30BaTeNs NMPUIIOXKEHUS K SNEKTPOHHOMY
peuenTy B ero TenedoHe, flaBas BO3MOXHOCTb KOHTPOJIA OTOBAPVBaHMA BbIMUCAHHbIX HA3HAYEHWA.

MobunnbHoe NpunoxeHue cHavana BHeapsAeTca B MMHCKe B opraHu3aumy 3apaBooxpaHeHd, okasblBatoLlye
MeAVLMHCKYIO NMOMOLLb B aMbynaTOpHO-NOANKINHMYECKMX YCIOBMAX, 3aTeM MaclwTabupyetca Ha Bcio Pecny-
6nuky benapycb.
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TEKYLWAA CTAAUA PA3BUTUA
Pa3paboTka BHeApeHa B NPON3BOACTEO.

CBEAEHUA O NPABOBOW OXPAHE

24 nioHs 2024 1. opOPMIEHO CBUAETENIbCTBO O AOOPOBOJSIbHON PErncTpaLmm 1 AenoHNpoBaHny 0ObeKTa aB-
Topckoro npaBa N2 1748-KI Ha komnbloTepHyto nporpammy «MobunbHoe npunoxeHve “E-peuent”».

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PA3PABOTKE

Peanunsauma mobrnbHoro npunoxeHus «E-peuent» npegnonaraerca yepes opraHv3aLunm 3apaBoOXpaHeHus,
OKasblBaloLe MeaULUHCKYI0 MOMOLLb B aMOyNaTOPHO-MONIMKIMHUYECKUX YCIIOBUAX, KOTOpbIX 6onee 2000.

MoTpebutenem npoayKTa BbICTYNAIOT anTeyHble OPraHM3aummn Kak rocyfapCTBEHHOW, Tak U YacTHOWN Gopmbl
cobcTBEHHOCTU. B HacTosALLee Bpema HacumTbiBaeTcA 6onee 4000 anTeKk rocygapCcTBEHHON 1 YacTHON Gpopm cob-
cTBeHHOCTU, NnoyTn 3500 13 HUX nogknoyeHo K AUC «IneKTpOHHbBIN peuenT».

MoTpebutenamm MobuNbLHOro NPUNoXKeHNA <E-peLenT» BbICTYNAIOT TakKe 1 dapmaKkonormyeckme KoMnaHuw.

KOHTAKTHbIE AAHHbIE

Crpom AnekcaHgpa BUKTOpoBHa, AUPEKTOP, KaHANAAT NOIMTUYECKIMX HAYK.
E-mail: sashastrom@mail.ru
Ten.: (+375 29) 705 56 85

MasnywknHa Hatanba BUKTOPOBHA, FNaBHbIi cneumanuct KoHuepHa «benHedTtexmmy.

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 PASPABOTKIA

YCTPONCTBO NpefiHa3HAYEHO A MOHUTOPUHIa OKpY»KaloLLel
cpepbl. Moaxoaunt ans BHeapeHus B 6bITOBYI0, 06pasoBaTesb-
HYI0 1 MPOMBbILLUNIEHHYIO Chepbl B LIESIAX KOHTPOSA 32 COCTOAHN-
€M NoMeLLeHWIA 1 3[0POBbA COTPYAHUKOB.

OTtcnexunBaet v BbiBOANUT Ha LCD-gncnnen 3HayeHma cnegy-
IOLLMX MApaMeTpPoB: TeMnepaTtypa Bosayxa (°C), BnaXHOCTb BO3-
ayxa (%), atmochepHoe faBrneHue (MM PT. CT.), YIIeKUCIbIN ra3
(ppm). Ha 3KpaHe Tak)Ke OTOOpa)kaloTCs Yachl, AaTa, MPOrHo3
0CafiKOB Ha OCHOBE M3MeHeHMA AaBfieHuns (3a NocnegHuiM yac).

MpenycMoTpeHO NOCTpOeHKe rpadrKOB NOKa3aHWI C 4aTYMKOB 3a Yac U CYTKM. B pexkume oTobpakeHuns 3a no-
cnefHui Yac rpaduk CABUraeTca Kaxzble 4 MVH, CBepXy Ha SKpaHe yKa3aHO MaKCMaibHOe 3HaueHve 13 NoKa-
3aHHOTO Ha rpaduKe, CHU3y — MUHUMAJIbHOE, YyTb Bbille MUHMMANIbHOTO — TeKyllee. AHaNoOrMyHo ans rpapu-
Ka 3a CyTKM (ofHAKo caBUraeTcs Kaxgble 1,6 U, BenmurHa cTonibuka bepertcs Kak cpefiHee apudmeTnyeckoe 3a
nocnenHuin yac). B ocHoBe paspabotkn — nnatpopma Arduino Nano, KOTopas CUMTBIBAET NMOKasaHWA C AaTtun-
KOB 1 BbIBOQUT MX Ha Aucnnen (CBA3b C KOHTpoiepom no npotokony ceasu 12C). Bpemsa n pgata ycTaHaBnuBa-
I0TCA BO BpeMA MPOLWMBKM YCTPOWMCTBA M COOTBETCTBYIOT AHHBIM KOMMbIOTEPa, C KOTOPOro NporpamMma 3arpy-
»anacb B ragxer.

MepeknioueHne pexnMoB peann3yeTcs CEHCOPHONM KHOMKoW. /13 pexuma nioboro rpadurika MOXHO BbIATY
Ha rNaBHbI 3KPaH, 3aflepXaB nasey Ha ceHcope okoso 1 ¢. MiHankauma yposHa CO, BbINONHAETCA ABYXUBET-
HbIM CBETOAMOAOM (3eNeHbIt — HOPMa, KPaCHbIN — He HOpPMa).

Kopnyc nsrotoeneH Ha 3D-npuHTepe, B KauecTBe mMaTepuanbHO-TEXHUUECKUX PeCcypCcoB ANiA N3roTOBNEHUsA
ONbITHOW MOAEN UCMONb30BaNINCH:

- nporpammupyemas nnatdopma Arduino Nano;

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

— MOZy”Nb YacoB peasnibHoro BpemeHn DS3231 (cumtaeT ceKyHAbl Aake MOCe OTKNIOYEHUA NUTaHWA);

— MHpPaKpacHbIN faTumK yrnekucnoro rasa MH-Z19;

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

— CeHcopHas KHonka TTP223;

- rHe3pno USB (Type-C).

Fa6apuTbl: 115x30x75 mm, macca: 0,15 Kr.

TEXHUYECKUE NPEMMYLLECTBA

Peannsaunsa anemeHTa <yMHOro Joma» (BO3MOMXHOCTb CBA3U B CUCTEMY C YBAAKHUTENAMU BO34YyXa U NPOYNMUN
YMHbBIMU YCTPONCTBAMU), YCOBEPLUEHCTBOBAHNE MHTENNIEKTYANIbHOTO XU3HEOOECTIeYEeHN .

Bonbluon GpyHKLMOHaN B O4HOM KOpHyce Mo CPaBHEHUIO C aHanoramy (MHOXEeCTBO JAaTUMKOB U OTC/IEXUBa-
H/Ee MHOIMX MApPaMeTPOB).

He6onbluoe sHepronotpebneHue.

OTobpaxeHne N3MepeHUn B peXKMMe peasibHOro BpeMeHHU (a TakKe cTabnnbHoe oTobparkeHne BpeMeHM).

MonyuyeHre NPOrHo3a AaHHbIX.

MpocToTa UCnonb3oBaHNA, KOMMNAKTHOCTb.
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Kpome TOro, B YCTpOVICTBO BCTPOEHbI COBPEMEHHbDbIE AaTUYMKW, YTO NOBbIWLIAET HAAEXHOCTb AJAHHbIX!

- BME280 — meeT upe3BbluaiiHO ObICTPOE BPeMs OTKJIMKA, MOKa3bIBAET NCKITIOUYUTENIbHO BbICOKYIO TOUHOCTb
N paspeLueHne Npu oYeHb HU3KOM YPOBHE LLYMa;

- nHpakpacHbin aatunk CO, MH-Z19B — ncnonb3syeT ontuyeckuii cnocob ebiasneHnsa CO,, nostomy aenseT-
cA 6onee HageXHbIM 1 He TpebyeT YacTbiX KaIMOPOBOK (MO CPAaBHEHUIO C TEPMOKATaNIUTUYECKUMI AaTUMKaMK,
KOTOpbIe eLle N He[oNTOBEYHbI 113-3a «OTPaBNEHMA KaTanm3aTopan).

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

OXWAAEMbIV PE3YJILTAT MPUMEHEHUA
Llenun n 3agaun peanuzauum:

— MOHUTOPVIHT OKpY»KatoLLen cpeabl;

— OXpaHa 340poBbA.

BHGADEH me B nponssoacTBo. ﬂpe,qnaraeTcsl nony4dyeHue naTeHTa, Nnpofaxa naen npoeKkTa (aBTOpCKI/II7I Kop, cxe-
MOTeEXHNn4YeCcKoe pELLIEHI/IE) nm6o 3anyckB CepI/IIzHOE npon3BoACTBO B CJly4ae MHTeEpeCa CO CTOPOHbI opraHM3au|/||7|.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLueH onbITHBIM 06pa3eL,.

CBEAEH/A O MPABOBOI1 OXPAHE
Her.

NOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PASPABOTKE

PapoBoli nokynatenb (B 6bIToBON chepe), nobble opraHU3aumy NP HEOOXOAUMOCTA MOHUTOPVHIA OKPY»Ka-
loLLe cpefbl U/Mnu aTtTectTaumm paboyero mecTa.

KOHTAKTHbIE AAHHbIE

Lllamb6anoBa Anekcanapa JleoHnaoBHa, NpenofaaBaTenb cnelmanbHbIX NpeameToB | KBannpuKkaLMoHHON
KaTeropuu.

E-mail: alexhorna@mail.ru

Ten.: (+375 29) 24092 75

Bonkos meb AnekceeBuy, yyawmiics lll Kypca, yuebHas rpynna TO-477.

20. MPUNOMEHWUE SMARTVIZION

ONMUCAHUE PA3SPABOTKA

OpHow 13 KntoueBbix GyHKLMI NpunoxeHna SmartVision, KoTopoe ncnosnb3yeT TEXHONOTMN KOMNbIOTEPHOTO
3peHus, ABNAETCA BO3MOXKHOCTb pPacrno3HaBaHWA 1 onpeaeneHna NprUMepHOro Bo3pacTa, SMOLMIA 1 Nosia Yeno-
BEKA C MOMOLLbIO BEG-Kamepbl.

MpunoxeHue BKNoUYaeT GyHKLUMIO ayTeHTUdUKaLMK Yepes Be6G-Kamepy, UTO MOXKET 6biTb NMofe3Ho Ansa ycu-
neHus 6esonacHocTw. Mocne 3anycka NPUNoXeHVs NoJIb30BaTENb MOXET 3arpy3uTb K306paXKeHne UIN BUAEO
Ans 0bpaboTKy, 3aTeM HauMHaeTcA 06paboTKa 3arpy»eHHbIX laHHbIX, Pacno3HaBas 1 Knaccndumumpys obbek-
Tbl Ha U306paXkKeHUN Unr BuAeo. PesynbTaTbl pacno3HaBaHUsA 1 KnaccrduKaLmmy oTobpaxatoTcs B MPUIOXKEHNN.

B rmaBHOM MeHI0 Takxe JoCTynHa ¢yHKumA «CnpaBKay, rae Nosib30BaTeslb MOXET 03HAKOMUTbCA C MOAPo6-
HbIM OMMcaHMEM PABbOTbl MPUIIOKEHNSA, ero GYHKLMIA 1 BO3MOXXHOCTEN. ITO NMOMOXKET MOJb30BaTENO fyyLle Mno-
HAATb, KaK paboTaeT NPUNOXKeHNE 1 KaK C HUM B3aUMOAENCTBOBATb s JOCTUXKEHMA HAUNYYLLIMX Pe3ySbTaToB.
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SMART VISION

TEXHUYECKUE NMPEMMYLLUECTBA
TexHunyecKkre npenmyLecTsa NpunoxeHnsa SmartVision:

1. UHTerpaumsa c Be6-kamepoii. PeannsoBaHa BO3MOXXHOCTb aHANN3a JL, B PEXKUME peasibHOro BPEMEHW, BKJITIO-
yas pacrno3HaBaHue Mosa, Bo3pacTa 1 aMouuii. NMopaepxka ayTeHTUdUKALMM MO ULy ANA ycuneHusa 6esonac-
HOCTU, UTO SIBNSAETCA YAOOHbIM 1 6€30MacHbIM METOAOM NAEHTUMKALN.

2. YHMBepcanbHOCTb 06paboTKM AaHHbIX. BO3MOXHOCTb paboThl € 3arpy»eHHbIMY N306paXKeHUaMU 1 BULEO-
darinamum pasnnuHbix GopmaToB. [prMeHeHMe NepefoBbIX aNrOPUTMOB A KnaccudmrKaLmm o6bekToB Ha ¢oTo
1 BMAEO.

3. ToyHOCTb pacno3HaBaHusA. Micnonb3oBaHve COBpPEMEHHbIX METOAOB KOMMbIOTEPHOIO 3pEHUsA 1 ry6oKoro
06yueHmnsa obecneunBaeT BbICOKYH TOYHOCTb NpY NaeHTrdMKaLMM 0O6bEKTOB U aHanm3e nuu,.

4, KpOCCI'ITIaTd)OpMEHHOCTb. Bo3moxHocTb pa60TbI Ha pa3/inyHblX onepaynoHHbIX CUMCTEeMaX, YTO Aenaet npu-
JloXeHne AOCTynHbIM AnA LUI/IpOKOVI ayanTopun.

HayLIHO-TEXHVIquKVIIZ YpPOB€Hb NO CPAaBHEHUIO C Ty4YWWMUN OTEYECTBEHHBIMU 3apy6e)KHbIMVI aHanoramu:

1. CoBpemeHHble TexHonoruu. MpunoxeHre NCNOb3yeT NOCNEAHUE AOCTUXKEHUS B 001aCTU KOMMbIOTEPHOTO
3peHNs, TakMe Kak CBepToUHble HelpoHHble ceT (CNN), Ana aHann3a n3obpakeHunin n BUaeo. IHTerpaumsa c omonu-
otekamu OpenCV n TensorFlow/PyTorch ob6ecneunBaeT BbICOKYO NPOV3BOANTENIBHOCTb MPY 06paboTKe AaHHbIX.

2. TMBKoCTb 1 afanTUBHOCTL. MNoaaepkka HaCTPONKM NapaMeTpoB 06pPaboTKM B 3aBUCUMOCTM OT TpeboBa-
HWIA NoNib3oBaTeNsa (Hanpumep, YyBCTBUTEIbHOCTb MPUW PACcNo3HaBaHWM SMOLMIA UM TOYHOCTb UAEHTUdMKa-
UM o6beKTOoB).

3. VIHHOBaAUMOHHbIE GYHKUMN. BO3MOXHOCTb OAHOBPEMEHHOro aHasnv3a HEeCKOSIbKMX MapameTpos (ron,
BO3PACT, SMOLMN) B peanbHOM BPEMEHN Ha OCHOBE OHOIO 1306paXKeH)s, UTo NpeBbiluaeT GyHKUMOoHan paaa
aHanoros.

4. OTevecTBeHHble aHanoru. MpunoxeHvie NPEBOCXOAUT CyLIECTBYIOLNE OTEYECTBEHHbIE PELLEHNS, KOTopble
3a4acTylo OrPaHNYMBAIOTCA TONIbKO Pacno3HaBaHMEM NUL, UM OGBEKTOB, He Mpeanaras aHaams SMoLuii 1 Bo3-
pacTHOW Knaccudukaymu.

OXXUAAEMbI PE3YNIbTAT NPUMEHEHUA

MoBbllweHVe ypoBHA 6e30MacHOCTU: BHeApeHNe ayTeHTdUKaLuy No 1Ly No3BOIAET yNyUllnTb 3aLUUTy J0-
CTyna K AaHHbIM 1 YCTPONCTBAM, MUHUMMN3VPYA PUCK HECAHKLIMOHMPOBAHHOMO NCMOSIb30BaHNA.

Ontnmmnsauma 6r3Hec-NpoLLeCcCoB: NCMONb30BaHVIE PaCNO3HaBaHNA IMOLNIA 1 emorpaduuecKknx xapakTepu-
CTUK (BO3pacT, Mon) CNocobCTBYeT NepCoHaNn3aLnm CepBUCOB B MapKeTUHre, MpofakaXx U KNNEeHTCKOM obcny-
XKMBaHWN.
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MpunoxxeHue SmartVision MoXeT 6bITb 3G HEKTUBHO BHEAPEHO B yUpeXAeHNsax 06pa3oBaHuA 4 opraHn3a-
LM COBPEMEHHOTO MPOMYCKHOrO pPeXXMmMa Ha OCHOBE TEXHOJIOTUI pacno3HaBaHua nuy. bnarogapa ¢yHkumnn
aHanvsa nuu C MCNoNb3oBaHNeM Beb-Kamepbl MPUNOXeHVe MO3BOMAET aBTOMATU3MPOBaTb NpoLecc geHTudu-
Kauumu 1 yyeTa noceTutenen.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLueH onbITHbIM 06pa3el,.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PASPABOTKE

YupexpgeHus o6pa3oBaHns, KPYMHble KOMMNaHUN U NPeAnpUATIA, NPOMYCKHblE CUCTEMBI ANt KOHTPONA pabo-
yero BpeMeHu COTPYAHMNKOB, NpeoTBPaLleHna OCTyna HeaBTOPM30BAHHbIX L.

KOHTAKTHbIE AAHHbIE

JeHuncoBel [leHnc AnekceeBuny, npenofasaTtesb BbiCLIen KBaTUPNKALVNOHHOWN KaTeropuu.
E-mail: denis.denisovets@mail.ru

MonkoBga IOnua AnekcaHapoBHa, NpenogaBaTenb NepBoON KBanMpuKaLMoHHON KaTeropuu.
E-mail: julia389@mail.ru

Ten.: (+375 25) 941 71 58

Lypnakos AHapeit [leHncosuy, yyawmiicsa IV Kypca yue6How rpynnbl [10-464.

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

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

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Itis intended 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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Ill. 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. Datunk gedopmaumm

2. Pa3geTBuTENDb

3. bnok ynpasneHnua n nHgnKauum
4. CmapTdoHn/MK/bopToBas ceTb

The operating temperature range is from -40
to +70 °C.

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. MASHERQOV 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

wun The scientific and scientific-technical novelty of

v JlsSoparopreiCrass i the project consists in the implementation of a set
7 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,
Republic 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 Open4291-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
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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
data is (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 Hom"e 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 |A (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.

| e t e

tv

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

e

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.

59




1
TECHI\\lJOLOGIElS OF THE FUTURE:

!
ROBOTICS, ARTIF i1 L INTELLIGENCE
a

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 A

“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
heartinstead 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 heartand
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 forimplanting 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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Xll. 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 =

- I ] |
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. AUTOMATION OF THE GROUP PACKAGING ZONE FOR PRODUCTS

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
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XIll. 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
O PPN ore prescription medications using a QR code from the smartphone display.

SRR The mobile application “E-prescription”integrates all the best achievements of the
B 0 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
E-PELIENT 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;

b AneliaWeb
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- 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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SMART VISION

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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