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I.TOCYJAPCTBEHHOE HAYYHOE YYPEXOEHUE
<UHCTUTYT XUMUUN HOBbIX MATEPUAJIOB
HAUMOHANbHOU AKAOEMUN HAYK BEJIAPYCWU»

1. KOMMAYHA ANA XUMUYECKOTO LWWANOOBAHUA U NONUPOBAHKA

ONMUCAHWE PA3PABOTKN

KomnayHza ansa xummyeckoro WwivdboBaHMsA 1 NONMPOBAHWSA NPeAHa3HAYEH A CHUMXEHUS LUEPOXOBATOCTUN NMOBEPX-
HOCTel U3gennii CJI0XKHON GopMbl 13 HepKaBetoLLel cTanu. Hactosawmn komnayHa No3BoNAeT NpoBoAnTb 06paboTKy
HepXaBeloLLlen cTanm B BOAHOM pacTBope.

TEXHUYECKWE MPEUMYLLECTBA

KomnayHa ana XumMmyeckoro WwinpoBaHmA 1 NOSIMPOBaHUA He MMeeT OTeYeCTBEHHbIX aHanoros, COOTBETCTBYET Xa-
paKkTePUCTMKaM UMNOPTUPYEMbIX 3apyOeXKHbIX aHaNoroB.

OXWOAEMbIV PE3YNBTAT MPUMEHEHMNSA

3amelLeHre UMMOPTUPYEMBIX 3apy6EXHbIX aHaNoroB.

TEKYLLAA CTAOWA PASBUTUA

PaspaboTka BHeipeHa B NPON3BOACTRO.

CBEJEHWA O MPABOBOW OXPAHE

Pa3paboTaHbl 1 3apeructpuposaHbl TY BY 100289145.029-2021 «KomnayHg, Ans XMMUYecKoro windoBaHUs 1 no-
nnposanHuaA M1-M2».

NOTEHUWMANbBHBIE MOTPEBUTENN U/NITV 3ANHTEPECOBAHHbIE B PASPABOTKE

OpraHu3aLuuu, Npou3BoAsALLE MeANLMHCKA NN UHOW MHCTPYMEHT U3 HEPXKABEIOLLEN CTanu, NpPoLecc NpousBog-
CTBA KOTOPOTO BKIIOYAET CTAaAUIO XUMNYECKOTO WdOBaHUA U MONNPOBAHMA.

PYKOBOAWTEJIb PASPABOTKU

MatseeHko l0Opuin Bauecnasosuy, 3asegytowmin JOKM UXHM HAH benapycu, KaHAMAAT XUMUYECKNX HaYK.

KOHTAKTHbIE AAHHbIE
E-mail: yurma.ichnm@mail.ru
Ten.: (+375 29) 167 14 28
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2. XUAKOCTU CMA30YHO-OXNAMAIOLLME

ONMCAHUWE PA3PABOTKN

MpumeHsAOTCA NPU NPOU3BOACTBE M3AENUN N3 METaNNIMYECKNX CraBoOB, BKOYas CriaBbl C MOHUKEHHbIMW aHTV-
KOPPO3MOHHBIMY XapaKTepUCTUKaMU.

ObecneunBatoT CMa3Ky, Bd)d)eKTI/IBHOe oxnaxaeHne 30Hbl pe3aHnA N HaJeXHYHK KOHCepBauuio O6pa6aTbIBaEMOI7I
NOBEPXHOCTN KaK BO BpeMA pe3aHnA, TaK N NPU XpaHEHNN MexXay onepaunamun.

MpepacTaBnAT o601 BOAOPACTBOPUMbIE KOHLIEHTPATbI MOSTYCUHTETUUYECKMX KOMMO3ULMIA HA OCHOBE NIeCOXNMUYE-
CKOTO U PacTUTENbHOTO Cbipbs, B COCTaB KOTOPbIX BK/OUEHbI MOBEPXHOCTHO-aKTUBHbIE BELLECTBA U MHIMBMpYoLme
Jo6aBKu.

TEXHUYECKUE NMPENMMYLLECTBA

OTCYTCTBI/IE MacC/IAHOro KOMMNoOHeHTa B peuenTtype.

20-NpoLEeHTHbIN KoHLeHTpaT «COMX JIX-2» nerko amynbrupyeTtcs B XoNo4HON Boae 6e3 BBeAeHWS AOMONHUTENbHbIX
KOMMOHEHTOB.

Mpun Npoun3BoACTBE KOHLEHTPATa CTOYHBIX BOA M OTXOA0B He obpasyeTcs.
OtpaboTaHHaa cMa3ouHo-oxnaxgatowas xugkoctb «COXK JIX-2» He TpebyeT cneumanbHbIX CPeCTB yTUNN3aLUN.

OXWULAEMbIV PE3YNBTAT MPUMEHEHNSA

3ameLleHMe UMNOPTMPYEMbIX 3apy6eXKHbIX aHaNoOroB.

TEKYLLAA CTAONA PA3BUTUA

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

CBEZEHWA O NMPABOBOW OXPAHE

ObecneunBaeTca NCNONIb30BAHMEM OPUTMHANBHBIX TEXHONOIMI, 060pyAOBaHNA, COCTaBOB peLenTypbl (MaTeHTbl
Pecny6nukun benapycb N2 7936, N2 12563, N2 13218, N2 18612), TY BY 100289145.001-2003 «KngkocTb CMa3ouyHo-
oxnaxpaatowan “COMK-JIX-2"».

MNOTEHUWMANBHbBIE MOTPEBUTEST U/WJT SAMHTEPECOBAHHbBIE B PA3SPABOTKE

Metannoo6pabartbiBatoLiye NpeanpuATHS.

PYKOBOAWTEJ1b PA3PABOTKIN
MNyukosa HatanbA BanepbeBHa, HayuHbin coTpyaHuk JUTXMNuT UXHM HAH benapycu.

KOHTAKTHbIE AAHHbIE
E-mail: Puchkova@ichnm.by
Ten.: (+375 29) 647 47 80
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3. TEXHONOrua u3rotoBJIEHNA KOMMNO3ULIUOHHBIX MATEPMANOB
CHAHO- U MUKPOHAMONTHUTENAMU ANA NNCTOBOIO NNACTUKA,
HU3KO- U BbICOKOTEMMEPATYPHOW 3D-MEYATH

ONMCAHWE PA3PABOTKW

Co3faHa cob6CTBEHHAA MMMOPTO3amellaowas TEXHONOMMA M3roTOBMIEHNA JIMCTOBOrO MiacTuKa W NpyTKa Ans
HW3KO- U BbiCOKOTEMMNeEpaTypHon 3D-neyatn ¢ yrnepoaHbIMy HaHO- 1 MUKpOHanonHuTenamu. [JaHHaa npoaykuumsa
YOOBETBOPUT MOTPEOHOCTU NPeanpUATUN MALUUHO- U CTAaHKOCTPOEHWA, NIErKo NPOMBILIEHHOCTY, 060POHHbIX
npeanpuATURN, 4pyrux oTpacnel NpomMbilneHHocT benapycuy, opraHusaumin cuctembl 06pa3oBaHKA (LWKONbI, BY3bl),
dur3nYeCcKmX nuu,.

YrneHanosiHeHHble TepmMonaacTbl B 3aBUCMMOCTU OT TUNa yrneBOJIOKHA, €ro napamMmeTpoB N KOHLEHTPaLUn B COCTa-
B& KOMNO3NLNOHHbIX MaTeprasoB ANnA Nnpon3BoACcTBa NPyTKa AnA 3D-nevat n nucTa ynyduaoTt ¢I/I3I/IKO-MEX8HI/I‘-Ie-
CKne napameTpbl NpyTKa 1 Npon3BoanMOro nonMmepHoOro ancTa.

TEXHUYECKME NMPEVMYLLEECTBA

MNpowun3seeneHHbit B UXHM HAH Benapycu npyTtok ana 3D-neyatn 1 MCT Ha OCHOBE MOMIMMEPHbIX MaTepuanos C
YrnepoaHbIM/ HaHO- U MUKpoYacTMLamMmmn o6aiaeT NoBbILLEHHOW N3HOCOCTONKOCTBIO Y MEXaHUYECKUMIY CBOMCTBA-
M.

Pa3paboTaHHasA TEXHONOIMA N3roTOBIEHUA IMCTOBOMO MACTUKA U NPYTKa SKONOrmuecky 6e3omnacHa n He HAHOCUT
3HAUMTESNbHBIN YLep6 OKpyKatoLwen cpeae.

OMMOAEMbI PE3YNIBTAT MPUMEHEHMA

Mcnonb3oBaHue pa3paboTaHHbIX MaTeprasnios NO3BOSIAET MosyyaTb U34ENA Ha MUPOBOM ypoBHe. Co3aaHHas Tex-
HOJIOTMA MO3BOJIUT OTKA3aTbCA OT 3aKY MKW UMMOPTHbBIX MaTeprasios.

TEKYLLAA CTAOVNA PA3BUTA

PaszpaboTka BHepeHa B NPOU3BOACTBO.

CBELEHMSA O NMPABOBOW OXPAHE

TexHnyeckan gokymeHTauus ¢ nutepoi «O,» Ha NPou3BoACTBO 3D-NPYTKOB 1 NNacTMKOBbLIX IMCTOB U3 KM ¢ HaHo-
N MUKPOHaMNoONHUTENAMM, B ToM uncsie [lononHeHusa K TY BY 100289145.022-2015 (c n3m. 07.12.2017) ot 22.05.2019,
OMbITHO-NPOMBILLAIEHHbIV pernameHT Ha 3D-npyTkn 1 nnucTbl ot 23.12.2020.

MNOTEHUWAJbHBIE MOTPEBUTESTA U/WNW 3AMHTEPECOBAHHbIE B PASPABOTKE

000 «lety Tpeiia», OAO «Ynpaenaiowan komnaHua xonauHra “fropnsoHT"», OAO «Butsizb», OAO «BuTtebckunii 3aBog
3MeKTpomn3MepUTeNbHbIX Nprnbopos», 3A0 «AtnaHTy, YMYM «Kyburkyc», YO «fomMenbcKuin rocyfapCTBEHHbIN YHUBEP-
cuteT nmeHun OpaHuuncka CKopurHbl», JlabopaTopus nHxeHepHoro Nnpoounsa EBpasninckoro HauMoHanbHOro yHMBep-
cuteta um. J1. H. Tymunesa.

PYKOBOOWTEJ1Ib PASPABOTKIW

Poraues AneKcaan AHEKcaHAPOBI/I‘-I, ANPEKTOP, AOKTOP TEXHNYECKNX HaYK, YNeH-KOppPeCnoOHAEeHT.

KOHTAKTHbIE JAHHbIE
E-mail: ichnm@ichnm.by
Ten.: (+37517) 263 92 99
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Il. OTKPbITOE AKLMOHEPHOE OBLLUECTBO
«MUHCKU HUA PABUOMATEPUANIOB»

4. ABTOMATVU3UPOBAHHbI METEOPONTOTMYECKUIM KOMIIEKC AMK-2M

ONMWMCAHWE PA3PABOTKN

ABTOMATU3UPOBaHHbIN MeTeoponoruyecknin komnnekc AMK-2M Ha3eMHbIX n3mepeHni
npegHasHayeH Asa n3MepeHnsa MeTeoponormyeckmx napaMmeTpoB atTmochepbl (faBneHus,
TemnepaTtypbl, BNaXHOCTV BO3[yXa, CKOPOCTM, HanpaBieHUA BETPa 1 YPOBHA pagnauun),
06paboTKM TeKkyLLeln MHGoPMaLMK, ee OTOOPAXKEHNA AA peLleHNsa cneLmanbHbIX 3a4au.

Cuctema coCcTouT 13 Habopa AaTUMKOB ANA U3MePEHNA METEOPOSIOrMUYeCcKrX napame-
TpoB aTMoCdepbl, 3aLLMLLEHHOIO NSIAHLWETHOrO KOMMbIOTEPA, KOTOPbIM C MOMOLLbIO CreLu-
aNbHOro NPOrpaMMHOro obecrneyeHns obpabaTbiBaeT METEOPOSIOTMYECKYO MHPOPMALIMIO
W NpeacTaBnseT ee B TpebyeMom Buae.

[vnana3oHbl namepeHus:
« ckopocTtun BeTpa — oT 0 go 50 m/c, TouHoCTb n3mepeHus + 0,3-0,5 %;
« naBneHua — ot 300 go 1100 IMla, TouHoCTb n3mepeHusa £ 0,5 Mla;
- Temnepatypbl — oT =50 go +60 °C, TouHOCTb usmepenus + 0,5°C;
» BnaxkHoctn — ot 0 go 100 %, TOYHOCTb n3mepeHusa + 3—-5 %;

« SHEPrum perncTprupyemoro nsnyyeHma — ot 0,03 go 10,00 MaB, TOUHOCTb U3MepeHnA
+ 15 %.

TEXHUYECKWE NPEMMYLLEECTBA

OTeyecTBEHHbIX aHANIOrOB HET.

OXWUIAEMbIV PE3YNBTAT MPUMEHEHNSA

AKTyanbHble AaHHble O MECTHOI MOrofe, MoJSlyYeHHbIe B PeXMMe peasibHOro BpemMeHu, MoMoratoT CriaaHMpoBaThb
paboTy NpeanpuATAA U CHU3UTb PUCKU U3-3a MOTOAHbIX YCOBUIA.

TEKYWAA CTAOWA PA3BUTUA

BbinyLueH onbITHBINM 06pa3el,.

CBEZIEHWA O NMPABOBOW OXPAHE

Her.

MNOTEHUWAJbHbBIE MOTPEBUTENU WU/WNW 3ANHTEPECOBAHHbIE B PASPABOTKE

AMK-2M MOXeT NPMMEHATHCA B PaboTe SKOMOMMUYECKMX CTY>KO, CNY»KO KOMMYHabHbIX XO3ANCTB, CJyX6 1 nogpas-
JeneHun MYC, npefnpusaTnid CeNbCKOro X03AMCTBa, TPAHCMOPTHBIX KOMMaHWIA, a3pONopTOB, OpraHu3aunii 060poH-
HOrO CeKTOpa SKOHOMUKMN.

PYKOBOAWTEJ1b PA3PABOTKIA
MakapeHko Buktop Muxannosuy, BegyLmnm NH>KeHep-KOHCTPYKTOP.
KOHTAKTHbIE JAHHDbIE

E-mail: mniirm@mniirm.by
Ten.: (+375 17) 270 96 06, dakc: (+375 17) 27096 11



12 ﬂ-l;f)!\nbl-m n

5. CUCTEMA MOHMTOPWHTA KOHLEHTPALIUA METAHA CH,

ONMCAHWE PA3PABOTKW

Cnctema npepHasHaveHa Ans MoHWTOpuHra CH, B KpUTMYECKMX TOYKAX TPAHCMOPTHLIX CPEACTB — MOTOPHOM
OTCEeKe, B MeCTax YCTaHOBKMW ra3oBbix 6anioHOB, OTCeke NpPefAnyCcKOBbIX KMOKOCTHbIX NofgorpeBaTenei ABuUraTens,
y peayKTopoB ra3oBbix 6annoHoB 1 gp. Cuctema npefcTaBnseT cobo MUKPOMPOLECCOPHDBIV MOAY/bHbIN Teneme-
TpUYeCKnn Npnbop, COCTOALNIA 13 6510Ka MOHUTOPVWHTA 1 NATK AaTunkoB CH, (meTaHa). Cuctema obecneunsaeT Mo-
HUTOPVHI KOHLEHTPaL MM rasa B CJlegyroLwwmnx Toykax TPaHCMOPTHOro CpefcTBa: MOTOPHbIN OTCeK — 1 AaTuuK, OTCeK
MXO — 1 patuuk, pegyktop — 1 gatumk, 6asoBble 6annoHbl — 2 aatyvka. [lnanasoH MOHUTOPWHIa KOHLEHTpaLuii
cocTaBnseT 1o 50 % HMXKHEro KOHLEHTPaLNOHHOrO npejena pacnpocTpaHeHna nnameHu (BocnnameHeHus). Bpema
peakuumm (bbicTpogeicTBUe) cuctembl — He 6onee 25 c. Mpepen ponyckaeMon OTHOCUTENBHOWN MNOrPELIHOCTY N3Me-
peHuna koHueHTpauum — 20 %.

TEXHUYECKME NMPEUMYLLECTBA

OCHOBHbIM KOHKYPEHTOM CUCTEMbl MOHWUTOPWUHra ABIAETCA
npogykuus ¢upmel TEQ SA (Tek, LUseiiuapusa). OcobeHHOCTbIO
CNCTEMDbI B CPaBHEHW C aHanoramm ABNAETCA pa60Ta B LULNPOKOM :
AvianasoHe Temnepatyp ot —50 fo +95 °C gatumka CH, 3a cyer
MCNonb30BaHUA CrieunanibHOM CUCTeMbI OXJlaXKAeHUA 1 nogorpe-
Ba OMTUYECKOro ceHcopa. OTpbITasi apXMTEKTYPA CUCTEMbI U Ha-
nuume aByx CAN-uHTepdeinicoB 06ecneyrBatoT NPoCcTyio ajanTa-
LMo cucTeMbl Nnog TpeboBaHMA 3aKa3urKa C y4eTOM PasfiyHbIX
chep npumeHeHus.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

MoBbilweHne 6e30nMacHOCTM  3KCMAyaTauuMnM  TPaHCMOPTHBIX
CPefCTB 3a cYeT BHeApeHWsA aBTOMATU3MPOBaHHbIX Li$POBbIX
CUCTEM, KOHKYPEHTOCMOCOBHOCTU OTeYeCTBEHHOIN aBTOMOGUb-
HOW TEXHUKW Ha BHYTPEHHEM 1 BHELHUX PbIHKAX 1 ee 3KCMOPTHOro noTeHuuana.

Ob6ecneyeHne 6e30MacHOCTUN IKCMyaTaLUmM TPaHCMOPTHOIO CpeAcTBa 060PYAOBaHHbBIM Fa306anIOHHBIM NUTaHN-
em.

TEKYLWAA CTAOVNA PA3BUTUA

BbinyLeH onbITHLIN 06pa3sel, KOTopbI NpoLLen NpefABapuUTenbHble UCMbITaHUA Ha aBTobyce OAO «MA3».

CBEZLEHWSA O NMPABOBOW OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTEST /WU 3AMHTEPECOBAHHbIE B PASPABOTKE

npOI/I3BO£|,I/ITEJ'II/I ABTOMOOWUSIbHOW TEXHUKM, pa60Ta|ou4e|7| Ha ra3OMOTOPHOM TOIJIMBE, a TaKXe npeanpuAaTnA, 3aHn-
MawpLmneca nepeo6opy,U,OBaH|/|eM aBTOMObUNEN noa pa60Ty Ha ra3aoMOTOpPHOM TONnMBe.

PYKOBOOWTEJ1Ib PA3PABOTKIN

MocnaHoB Anekcei HukonaeBuy, HayanbHMK CEKTOpa pa3paboTKy CMCTEM — FNaBHbIN KOHCTPYKTOP.

KOHTAKTHbIE JAHHbIE
E-mail: mniirm@mniirm.by
Ten.: (+375 17) 270 96 06; ¢pakc: (+37517) 27096 11



MPOMBILIEHHOCTb: OT UHHOBALIMK 10 NP#! 3BOIICTI§A .

6. CUCTEMA MOHMTOPWHTA KOHLIEHTPALUW YTAPHOTO U YTJIEKNCI10TO TA30B CO U €O,

ONMCAHUWE PA3PABOTKN

Cuctema npefHa3HayeHa A MOHUTOPUHIra KoHueHTpauum CO,
CO, B KabuHe BoguTens. NctouHmkom CO siBNAeTCA BbIXNIOMHasA
cMcTema ABuratens BHYTpPeHHero cropaHua. [Npu HencnpasHo-
CTAX 3TOW CUCTEMbl YrapHbIi ra3 nonagaeT B CasioH aBTomobmnA
1 MPU €ro BbICOKMX KOHLEHTPALMAX MOXKET NPMBECTM K IeTaNIbHO-
My ncxopy. Mpumerermne gatunkos CO, akTyanbHO ANA OTCNEXU- !
BaHMA yTeUEK CUCTEM OXNaXKAEHNA.

Cuctema peanusoBaHa Ha 6ase cenekTMBHbIX AaTumkos CO |
1 CO, ¢ 610KOM MOHUTOPUHIA KOHLEHTPAUMM BblleyKa3aHHbIX
rasos. [nanasoH M3MepeHns MOHUTOPWHra KOHLEHTpauuu, He |
6onee: CO — 200 mr/m?, CO, — 20 000 mr/m>. Mpegen gonycka-
€MOW OTHOCUTESIbHOW MOrpeLHOCTN N3MEPEHMA KOHLEHTpaL K, F
He 6onee: CO — 20 %, CO2 — 20 %. Bpems peakuuun cuctembl, He
6onee: CO—10¢, CO, — 20 c. MowHOCTb — He 6onee 10 BT. Vic-
nonb3yembinn MHTepderic — CAN 2.0B.

TEXHUYECKUE NMPENMMYLLECTBA

OTKpbITasn apxuTekTypa MO3BOJIAET NIErKo KOHGUrypunpoBaTtb (agantupoBaTb) CUCTEMbI AN Pa3fIMYHbIX YCIOBUNA
NPUMEHeHUA MO KONMMYeCTBY U TUMY NPUMEHAEMbIX OaTUYMKOB, rabaputam, cnocoby obpaboTku, nepegaum uHdop-
MaLuu, CTouMmocTu 1 ap. NMpy HEOH6XOANMOCTY CCTEMA MOXKET AOMOSHUTENIbHO KOMMJIEKTOBATLCA AaTUMKaMm BRax-
HOCTU, TemnepaTypbl U T. A. KOHCTPYKUMA crucTemMbl NO3BONAET 06ecrneurBaTth GbICTPYIO U NPOCTYI0 3aMeHy AaTulKOB,
0651ajaeT BO3MOXXHOCTbIO CaMOANArHOCTUKK, ONepaTMBHO B3aMMOLENCTBYET C BbIUMCIINTENBHON TEXHUKON Ans 06-
paboTku MHGopmMaLmm.

OXWULAEMbIV PE3YNBTAT MPUMEHEHNS

MoBbiweHWe 6e30MacHOCTY 3KCMITyaTaLmm TPAHCMOPTHBIX CPEACTB 3a CYET BHePEHVA aBTOMATM3MPOBaHHbBIX Lid-
POBbIX CUCTEM, KOHKYPEHTOCMOCOBHOCTI OTEYECTBEHHON aBTOMOOUIbHOM TEXHUKM Ha BHYTPEHHEM U BHELIHUX PbiH-
Kax 1 ee SKCMOPTHOro NoTeHUMana.

TEKYLLAA CTAONA PA3BUTUA

BbinyLeH onbiTHBIN 06pa3seL, KOTopbIl NpoLuen npefBapuTenbHble UCnblTaHnA Ha aBTobyce OAO «MA3».

CBEZIEHWA O NMPABOBOW OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTENU U/WINW SANHTEPECOBAHHbIE B PASPABOTKE

I'Ipep,npl/mTvm — NpPOon3BoANTENIN aBTOTPAHCNOPTHbLIX CPeACTB, B TOM UMC/ie Npon3BogAaLlne TpaHCNOPTHbIE Ccpen-
CTBa, NpeAHa3Ha4YeHHble ONA NepeBO3KN NacCaKNpoB.

PYKOBOOWTEJ1Ib PA3PABOTKI

MocnaHoB Anekcel Hukonaesuy, HayanbHVK ceKTopa pa3paboTKy CMCTEM — FNaBHbIA KOHCTPYKTOP.

KOHTAKTHDbIE JAHHbIE
E-mail: mniirm@mniirm.by
Ten.: (+375 17) 270 96 06; ¢pakc: (+375 17) 27096 11
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7. AMOOEPEHLIUANDHDBIA 30HA C MATHUTHBIM CEPAEYHUKOM

ONMCAHWE PA3PABOTKW

OunddepeHLmanbHbI 30HA C MarHUTHBIM CEPAEYHMKOM NpeaHa3Ha-
YeH Ans o6HapyxeHns fedeKToB (TPeLyrH) Ha MOBEPXHOCTN KPYrioro
CTanbHOro NpoKara. 30HA COCTOMT 13 ABYX KaTyLUIeK C CepAeYHNKOM 13
MarHUTHOrO MaTepmarna, PacrnosIoKeHHbIX Ha paccTosHun 0,6 mm apyr
OT [ipyra, YCTaHOBJIEHHbBIX B KOpMyce.

OnddepeHLmanbHbI 30HA MO3BONAET O6GHapYXMBaTb TPELMHbI
WunpurHon 6onee 0,1 MM 1 gnvHom 6onee 11,5 MM NpY CKOPOCTY Nepe-
MeLLeHNA Ha NOBEPXHOCTY A0 6 M/C.

TEXHUYECKME NMPEVMYLLEECTBA

MimnopTto3amelyeHue.

OXUOAEMbIN PE3YJIBTAT MPUMEHEHMA

CTouMOCTb OpurMHanbHoro komriekta 5000 eBpo npu notpebHocTu 20 WT. B rog. CTommMocTb AnddepeHLmanbHo-
ro 3oHpa paspabotku MHUWPM Ha 25 % fewesne.

3amMeHa MUKPOKaTYLIEK Ha MUHMaTIOPHble Npeobpa3oBaTteniv Xosna 6enopycckoro Npon3BoaUTeNa NO3BOMUT elle
CHM3UTDb LiEHY U pacluMpuTb 0611acTb NPUMEHEHMS.

TEKYLLAA CTAOVNA PA3BUTA

M3roToBneH 1 npolwen npefBapuTeNibHble UCMbITAHUA SKCMEPUMEHTaNbHbI obpasel Ha cucteme NOVAFLUX
REL200 Ha OAO «bM3».

CBEZLEHMSA O NMPABOBOW OXPAHE

Hert.

MOTEHUWMANBHbBIE MOTPEBUTEST W/WJTN 3SAMHTEPECOBAHHbBIE B PASPABOTKE

I'Ipe,qnpvaMﬂ — N3roToBUTENN oﬁopynosava NHOYKUMOHHOIO KOHTPONA.

PYKOBOOWTEJ1Ib PASPABOTKIN

MocnaHoB Anekceinn Hukonaesuy, HavyanbHUK CEeKTOpa pa3pa60TK|/| CUCTEM — TNaBHbIN KOHCTPYKTOP.

KOHTAKTHbIE JAHHbIE
E-mail: mniirm@mniirm.by
Ten.: (+375 17) 270 96 06; dakc: (+375 17) 27096 11



lll. HAYSHO-NMPOU3BOACTBEHHOE
PECNYBJINMKAHCKOE AO4YEPHEE YHUTAPHOE
NMPEANPUATUE <UHCTUTYT MACO-MOJIOYHON
NMPOMbBIUWJIEHHOCTU» PECNYBJIMKAHCKOIO
YHUTAPHOIO NMPEANPUATUA
«HAYYHO-NMPAKTUYECKUWU LIEHTP
HALUOHAJIbHOU AKAOEMUN HAYK BEJIAPYCHU
No NPOAOBOJIbCTBUIO»

8. UHHOBALINOHHBIE MACHBIE MPOAYKTbI C MOHUMEHHbIM COAEPKAHUEM
MOBAPEHHOW COJIN AUETUYECKOTO MPOOUIAKTUYECKOTO NMUTAHUS

ONMMCAHUWE PA3PABOTKM
Pa3paboTaHbl HOBblE BUAbI MACHBIX NPOAYKTOB C MO-
HMXeHHbIM Ha 30 % copeprkaHnem MoBapeHHOWN conu ——
3a CyeT MCnonb3oBaHMA GUTOKOMMNEKCOB «Kpeno», MEEAT TOO

«Cantoc-1», «Cantoc-2», NO3BONAIOWMNX CHU3UTb NOpor
CONEeBOM YyBCTBUTENIbHOCTM, O6NafalolnX BblpaXKeH-
HbIM aHTUOKCUAAHTHbIM AENCTBUEM U ABMAIOWMXCA MNO-
TEHUMANbHbIMX MMMYHOMNPOTEKTOPaMU NpPY ranoreHn-
pypyowem ctpecce. HoBble MACHbIE MPOAYKTbl NMeIoT
BbICOKOE cofiepXaHne He3aMeHNMbIX aMWHOKWUCAOT,
BUTaMWUHOB, UMEIOLNX Ba)KHOE 3HauyeHue And npodu-
NaKTUKN CEPAEUYHO-COCYANCTbIX 3aboneBaHui. Anetu-
yeckme NpodunakTmyeckme CBONCTBA HOBbIX MACHbIX
NPOAYKTOB C NOHMMEHHbIM COAepaHNeM NoBapeHHOM
conu noareepXxgeHbl AOKIMHNYECKMMU UCNbITAaHMAMMU
B THY «MHcTtuTyT dmsmonorum HAH benapycw». YcTa-
HOBJIEHO, UTO PEryNiAPHOE B TeUEHEe TPEX HEeAENb YNOTPeOsIeHNe HOBbIX MACHbBIX MPOAYKTOB NMoc/e MOAENMPOBaHNA
ceppeyYHo-cocyancTon HeJoCTaTOMHOCTM COMPOBOXAAETCA CHMMXEHEM NOBbILEHHOIO YPOBHSA apTepuanbHOro gas-
NeHuA.

TEXHUYECKUE NMPENMMYLLECTBA

Brnepsbie B Pecnybnuke benapycb pa3pabotaHa n ocBoeHa TeXHONOrMA NPOU3BOACTBA HOBbLIX BUAOB Npodunak-
TUYECKNX MACHBIX NPOAYKTOB C MOHMMXEHHbIM COAepKaHNeM NOBapeHHOW CONN. YCTaHOBNEHO, YTO coiepXKaHue Ha-
TPWA CHYXKEHO B HOBbIX BMAAX KOMOACHbBIX M34eNNiA MO CPAaBHEHUIO C TPAANLMOHHBIMI KOIGAaCHbIMK U3AeNNAMMN Ha
30 %, UTO COOTBETCTBYET MefMKO-6MONnornyeckm TpeboBaHNAM K rpynne MACHbIX NPOAYKTOB AA NPOPUNaKTUKM
cepAeyYHO-coCyanCTbIX 3aboneBaHUn. AHanM3 aMMHOKMCIIOTHOrO COCTaBa HOBbIX BUAOB M3enui KonbacHbIX Bape-
HbIX MOKa3as BbICOKOE COAEPKaHNE B HUX METUOHUHA + LMCTENHA, NEeNLUMNHA, N30NeNUMHA, TN3MHA, UMEIOLLX BaXKHOE
3HaueHve AnsA NPodUNaKTUKK cepheYHO-COCYyANCTbIX 3aboneBaHnin. AHann3 BUTaAaMUHHOIO COCTaBa KOMBGacHbIX W3-
Jenunn nokasar, Uto cogepkaHne BUTaMnuHa B1 coctaBnsaeT 18,7 n 38,7 % cyTouHOM NOTpe6bHOCTY; Bz — 19,81 36,1 %
CYTOYHOW NoTpebHOoCTY; 86 — 6,41 5,8 % cyTouHoW noTpebHOCTY; BC — 7,211 6,9 % cyTouHOM NoTpebHOCTY; B,—198
1 23,4 % cyTOYHOW NOTPEeOHOCTN.



‘I 6 AMNPOMBILTEHHOCTb: OT UHHOBALIMW 10 MPON3BOACTBA

.

Mo oTHOLWEHMIO K 3apybexxHbIM aHanoram (TY 10.02.01.271-07 «<Konbacbl BapeHble neTtuyeckre, Cocucku lnetuye-
cKme», Poccurs) B pa3paboTaHHbIX MACHBIX MPOAYKTAX CHXXEHO COAEPKaHME NoBapeHHOMN conu Ha 30 %, Xnpa — Ha
49 %, noBbILWEHO coaep»kaHme benka Ha 50 %, uTo obecneunBaeT Ux gneTuyeckre NnpodunakTnyeckne CBOMNCTBA.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

BHeapeHWe JaHHbIX MACHBIX MPOAYKTOB MO3BONT YNyULINTb KaueCcTBO NMUTAHMA HaceneHns n byaet cnocobcTeo-
BaTb NPOGUNAKTIKE CepAEYHO-COCYANCTLIX 3a60NIEBaHUIA.

TEKYLLAA CTAONA PA3BUTIA

BbinonHeHa Hay4YHO-nccnenoBatesibCckas pa60Ta, pa3pa60TKa BHeApeHa B Npon3BoacTBO.

CBELEHWA O NMPABOBOW OXPAHE

Hert.

MNOTEHUWAbHbBIE MOTPEBUTENU U/WNWN 3ANHTEPECOBAHHDIE B PASPABOTKE

WN3penus konbacHble BapeHble C MOHUKEHHbIM COAEPXKaHMEM NOBAPEHHON CONU ANETUYECKOTO NPodUNaKTMyecKo-
ro NMTaHWA NpefHa3HayeHbl ANA NUTAaHWA BCEX KaTErOpPMIA HaceNeHns, TaK Kak 3TO BbICOKOKAaYeCTBEHHble 13genus,
oTBevalLme TpeboBaHUAM 300POBOr0 NMUTAHMA.

PYKOBOOWTEJ1b PA3PABOTKIW

lopabiHel, CBeTnaHa AHaATONbEBHA, 3aBEAYIOWNIA OTAEIOM TEXHONOT MACHBIX MPOAYKTOB, KaHANAAT CeNbCKOXO-
3ANCTBEHHbIX HayK.

KOHTAKTHbIE A AHHDbIE
E-mail: vhp@tut.by
Ten.: (+375 29) 551 37 22



IV.TOCYOAPCTBEHHOE HAYYHOE YYPEXOEHUE
«UEHTP CUCTEMHOIO AHAJIU3A

U CTPATETMYECKUX UCCJIEAOBAHUN
HALUOHAJIbHOU AKABEMUN HAYK BEJIAPYCWU»

9. ABTOMATU3UPOBAHHbIN KOMIMJIEKC 3KOHOMWYECKON SOOEKTUBHOCTU NPOEKTOB

ONMCAHUE PA3PABOTKM

MporpaMMHbIA KOMNAEKC CUCTEMHO-AMHAMMYECKON ONTUMM3aLMN ANA NOACYeTa UHTEHCMBHOCTM U onpejene-
HUA cocTaBa Tpadurka No BUAEOM300paxKeHNo C NPYMEHeHeM aBTOMaTU3UPOBaHHOIO NporpaMMHoro obecrneve-
HUA (NporpamMmmMHoe obecneyeHune AnA aBTOMaTUYeCKOro aHann3a aBToMobmnnbHoro Tpadurka no BMaeon3obpakeHuio;
¢bU1HaHCOBO-3KOHOMUYECKan Moiesib MO KOMMIEKCHOMY aHanm3y 06beKToB NPUAOPOXKHOTO CePBMUCa, KOTopas Ha OC-
HOBE BBOJa UCXOAHDBIX laHHbIX OCYLLECTBNAET MPOrHo3MpPOoBaHKe pe3ynbTaToB GrHaHCOBO-XO3ANCTBEHHON AeATeNb-
HOCTU 06bEKTa 1 NO3BONAET NPOBECTN OLIEHKY Lienecoobpa3HOCTN MHBECTULUIA B CTPOUTENbCTBO/PEKOHCTPYKLNIO/
MOJepHM3aLMio, a TakXKe NOo3BOJAET OLEHNTb MaKCMaibHO BO3MOXHbI 06BbeM MHBECTULINIA; TEXHUYECKOE peLleHne
no cbopy BuaeoaHanUTUKK). B pamkax paspabaTbiBaeMol reHepanbHON CXembl Pa3BUTUA NPULOPOXKHONO cepBUca
[0 2025 . nonyyeHHble B pe3ynbTaTe aHanm3a faHHble MOryT 6biTb MCMONb30BaHbl 415 OLEHKN SKOHOMUYECKON 3¢-
bEKTUBHOCTM MPOEKTOB Pa3BUTUA NPULOPOXKHOIO CEPBIUCA; YYyULIEHNA NPOMNYCKHON CNOCOBHOCTN aBTOMOOUbHbBIX
Jopor; onpefeneHna coctaBa Y MHTEHCUBHOCTY NOTOKA; BbICTPaVBaHUA ONTUMANbHbIX TPAHCMOPTHbIX MapLUPYTOB;
NOCTPOEHUA N NPOrHO3NPOBaHNA MoAesien TPaHCNOPTHbIX MOTOKOB M MHOTMX APYrvx 3afay. B pamkax BbinonHse-
MbIX MeXAYHapOAHbIX cornawueHuin no goctmxeHuto LIYP: «Llenb 9.1.2. O6bem naccaXxnpcKmx 1 rpy3oBbix NepeBo3okK
B pa3buBKe Mo BMAaM TpaHCNopTa» NMO3BOMUT PeLnTb 3adaun, 3akpenneHHble B nosectke OpraHusauum O6beau-
HeHHbIX Hauwmii. laHHbIA NPOrpamMMHbI KOMMAEKC MOXET ObiTb MCMNONb30BaH B peann3auumn reHepanbHOW CXembl
pa3BMTMA NPMAOPOXHOro cepauca fo 2025 r. (MO «benopycHedTb» 1 Ap.), a Takke B [ocyaapcTBeHHON Nporpamme
«Undposoe paszsutue benapycm» Ha 2021-2025 rr. lJaHHaA pa3paboTka MOXET fleUb B OCHOBY MapKeTUHIOBOM No-
NINTUKIN HapY>KHOW peknambl (GopMmpoBaHme LIeHOBOI NOIMTUKM B 3aBUCUMOCTU OT FeHepupyemMoro Tpaduka TpaHc-
NOPTHbIX CPeAcTB 1 HaceneHusA) n Bbieectn OO0 «benBHewPeknama» Ha HOBbIV ypOBeHb MpeAoCTaBAAEMbIX YCIYT.

IERPXRLBIIPHED



TEXHUYECKME NMPEVMYLLEECTBA

HayuyHas 3HauMMOCTb pe3ynbTaToB HayUYHO-NCC/Ie[0BaTE/IbCKMX, ONbITHO-KOHCTPYKTOPCKNX N OMNbITHO-TEXHONOI -
Yyeckux paboT, COCTaBNALUX OCHOBY MHHOBALIMIOHHOIO NMPOEKTa, OTBEYAET MPMOPUTETHBIM HanpPaBeHUAM HayYHOW,
Hay4YHO-TEXHNYECKOW 1 MHHOBALMOHHOW feATenbHOCTU Ha 2021-2025 rT.,, B YacTHOCTY L poBble MHGOPMaLMOHHO-
KOMMYHMKALNOHHbIE N MEXANCUNMIMHAPHbIE TEXHOOMMKN, OCHOBAaHHbIE HAa HMX NPOV3BOACTBa:

+ pa3BuUTUE NHHOPMALIMOHHOTO OBLLECTBA, SNEKTPOHHOIO rocyiapcTaa 1 LdpoBO SKOHOMUKY;

+ MaTemaThKa U MOJENNPOBaHNE CIIOXKHbIX GYHKLIMOHANbHbIX CUCTEM (TEXHONOTMYECKIMX, BUONOrMYecKmx, Coun-
albHbIX);

« HGOPMaLMOHHO-YNPABNAOLWMNE CUCTEMDI;

« TEXHOJIOTUW «YMHOIO» FOPOAa;

+ TEXHONOMUUN HONBLUNX AAHHDIX;

* ICKYCCTBEHHbI NHTENNEKT U PpOOOTOTEXHIIKA;

+ CpefiCTBa CBA3M 1 MeTobl Mepefayn AaHHbIX;

+ BbICOKOMPOU3BOANTENbHbIE BbIYNCINTENbHbIE CPefCTBa.

Ha paHHbI MoMeHT B Pecnybnuke benapycb HeT cGOPMUPOBAHHOTO PbIHKA BUAEO0AHANIUTUKU C OLIEHKOW MO KOM-
NNEKCHOMY aHann3y o6beKTOB NPUAOPOXKHOIO cepBuca. Kak oTmeuyanocb paHee, Ha AaHHbIi MOMEHT UCMOJb3YyeTCA
06opynoBaHMe AniA yyeTa MHTEHCUBHOCTU [BYX TVMOB: NETNEBbIE ATUMKM U Pafapbl, KOTOpble paboTaloT Kpyriocy-
TOYHO. BaxkHasa oTpuLaTenbHaa XxapakTeprucTka JAaHHOIO peleHna — OonepaTUBHOCTb NPeaoCcTaBNeHNA MaTeprana
Mo BAEOAHANNTUKE. 3aKa3uuK XeslaeT nony4yaTb nHGopMaLuio onepaTvBHO B BbIOPaHHOW floKaLmn 1 3a npuemsie-
MYIO LIeHY 3a flaHHYI0 YCyTrYy.

MpAMbIX KOHKYPEHTOB HET, TaK KaK JaHHOe MnpefjioxKeHne npeactaBnser nporpaMmMHbIA KOMMIEKC CUCTEMHO-
AVHAMNYECKOM ONTUMMU3ALNN SKOHOMUYECKON 3DEKTMBHOCTU NMPOEKTOB, KOTOPbIN BKJIIOYAET: NPOrpamMmMHoe obe-
cneveHve N nogcyeTa MUHTEHCMBHOCTU U oNpeaeneHns cocTaBa TpaduKa no BraeonsobpakeHmnto; GuHaHCOBO-3KO-
HOMMYECKYI0 MOZeNb MO KOMMIEKCHOMY aHanm3y o6bekToB NPUAOPOXKHOIO CEPBICA, KOTOPas Ha OCHOBE BBOAA UC-
XOAHbIX AaHHbIX OCYLLECTBSET NPOrHO3MPOBaHME pe3ynbTaToB GrHAHCOBO-XO3ANCTBEHHON AeATENIbHOCTY 0ObeKTa
1 NO3BOMAET NPOBECTY OLIEHKY LiesIeco06pa3HOCTY MHBECTULNI B CTPOUTENIbCTBO/PEKOHCTPYKLNIO/MOLEPHM3aLUIO,
a TakXe MO3BOMAET OLEHUTb MAaKCMMasibHO BO3MOXHbI 06bemM UHBECTULIMI; TEXHUYECKOE pelleHune no cbopy Bu-
fLeoaHanuTukun. KoHKypeHLus BO3MOXHa B 06/1acT NporpamMmmMHOro obecrneueHms gns nofgcyera MHTEHCMBHOCTY 1
onpefeneHus coctaBa Tpaduka nNo BMaeon3obparkeHno: ogHUM (egnHCTBEHHbIM B Pecny6nvke benapych) pelueHu-
em apnaeTca obnavyHas nnatdopma ana ymHoro ropoga Ha ocHoe TexHonoruii Al n Big Data — Kipod (nporpammHoe
obecneyeHune rpynmnbl KomnaHui Synesis (bentenexkom)).

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

nOﬂyquHble B pe3ysibTaTe aHanM3a faHHbIE MOTYT ObITb MCMOJIb30BaHbI anaynyduweHuna I'IpOI'IyCKHOVI CNocobHOCTU
aBTOMOOUIBbHbIX Aopor, onpegeneHna CoCtaBa N MHTEHCUBHOCTWU NMOTOKA, BbICTPaBaHNA ONTUMAlIbHbIX TPAHCMOPT-
HbIX MapLpPYTOB, NOCTPOEHUA N NPOrHO3NPOBaHNA MOAEHGIZ TPAHCNOPTHbLIX NOTOKOB, (I)VIHaHCI/IpOBaHI/Iﬂ nHBeCcTnyn-
OHHbIX MPOEKTOB HALUMOHa/IbHOIO 3Ha4Ye€HUA. ﬂ,aHHbIVI MPOEKT CTaHET AGIZCTBGHHbIM peweHnem B I'IpOTI/IBO,EleVICTBVII/I
KOPPYMNUMOHHbIM CXeéMaM B MPOEKTHbIX NHCTUTYTAX, KOTOPbIE 3aUHTEPECOBAHbI B NOJTyYEHUN obbeKTa NpPoeKTNpoOBa-
HUA N CTPOUTENbCTBA.

TEKYLLAA CTAAWA PA3BUTUA

BbinyLueH onbITHbIN 06pa3el,.

CBELEHMA O NMPABOBOW OXPAHE

Pa3pa6aTbIBHETCﬂ BOMPOC Nofayn 3aABKN Ha NAaTEHT peXxmnma caM006yquvm d)I/IHaHCOBO-3KOHOMI/I‘-IECKOI7I mopenn
NO KOMIJIEKCHOMY aHannsy 00ObEKTOB NnpPMAOPOXKHOIO CcepBuCa.
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MNOTEHUWMABbHbBIE MOTPEBUTENT U/WIT BAMHTEPECOBAHHbBIE B PASPABOTKE

Peanusauma npoekTa 6yaeT cnoco6CTBOBaTb MOBbILIEHNIO SKOHOMUYECKOTO NMOTeHUMana CTpaHbl U COReCcTBOBaTb
3KOHOMMYECKOMY POCTY (MHPACTPYKTYPHbBIV NPoeKT: [ocyaapcTBeHHas nporpamma «Joporu benapycn» Ha 2021-
2025 rr., BK/OYatoLwasn aBe Noanporpammbl: «<PecnybnmkaHcKre aBToMO6UbHbIe goporu» 1 «MecTHble aBTOMOOUIIb-
Hble foporu»). B pamkax npoekta KoHuenuwnn focygapcteeHHon nporpammbl «Lindposoe passutue benapycu» Ha
2021-2025 rr. nony4yeHHble B pe3ynbraTe aHann3a faHHble MOTyT ObiTb MCMOMb30BaHbl 4/1A MOCTPOEHUSA «3eJIEHbIX»
KOpUZOPOB Ha BCEW [OPOXKHOWN CeTV pecnybnunkn, BHeAPEHNA MHHOBALMOHHbIX PELLUEHUIN B OTPACIAX SKOHOMUKN
1 TEXHOJIOTMI «YMHBIX» FOPOJIOB, a TaKXKe obecneyeHns NHPOPMaLIMIOHHOM 6e30MaCHOCTU TaKMX PeLleHNIA.

PYKOBOJOWTEJ1b PA3PABOTKN

Typko Bnagnmmp AnekcaHgpoBUMY, HayUHbI COTPYAHWK, COUCKaTeNb.

KOHTAKTHbIE AAHHbIE
E-mail: orthodox.com.by@yandex.by
Ten.: (+375 33) 690 99 06



V. BEJIOPYCCKUN FOCYAAPCTBEHHbIU
YHUBEPCUTET

10. MHOTOOYHKLUOHANBHbIN U3MEPUTENbHbIA KOMITIEKC ALMA METER 2

ONMMCAHUE PASPABOTKN

MHOTroQyHKLMOHaNbHBIA N3MePUTESIbHbBIA KOMMIEKC
ANA opraHu3auumn CcneunanmM3npoBaHHOrO KayecTBeH-
HOro 1 nerko TpaHCGOPMMPYEMOro KOMMbIOTEPU3NPO-
BaHHOro pabouero mecta MeTposiora, ucciefoBatens,
yualerocs.

MHOropyHKLMOHaNbHOe CPeACTBO U3MEpPeHUs dJek-
TPUYECKMX CMTHANOB LIMPOKOrO Ha3HauyeHna BOCTpebo-
BaHO B yuyebHbIX U MCCNefoBaTeNbCKUX NlabopaTopuax
By30B 1 HUW, B cnyk6ax MeTPONorum 1 KOHTPons Kaye-
CTBa MPOMBbILIEHHbIX NPeanpUATAA, Pagno3eKTPOH-
HbIX 1 aBTOPEMOHTHbIX MaCTepPCKUX.

Alma Meter 2

MpeBoCXoAWUT OTEUYECTBEHHbIE aHANOr, KOHKYPEHTO-
CNocobHoe n3fenune No XapakTepUcTKam U CTOMMOCTU
B CPaBHeHWY C 3apy6eXHbIMM aHanoramu.

HoBas, NoNHOCTbIO camocToATeNIbHaA pa3pa60TKa KOMMOHOBKW, 3NTIEKTPOHUKN 1 NPOrpaMMHOro obecneueHus.

TEXHUYECKME NMPEVMYLLEECTBA

MHOropyHKLMOHaNbHbIN U3MepuUTesbHbI Kommnekc Alma Meter 2 umeeT pAg CyLeCTBEHHbIX NMPEUMYLLECTB MO
CPaBHEHWIO C KOHKYPVPYIOLWMMW N3AENUNAMU:

+ 3G bEKTUBHBIN U KaUeCTBEHHbIV N3MEPUTENbHBIA MHCTPYMEHT ANA pelleHnsa Pa3Hoo0Opa3HbIX METPONOMNYECKUX,
Hay4HO-MCCNenoBaTeNbCKMX U yuebHbIX 3aay;

« pa3Hoo6pa3sHas 1 fierko TpaHchopmrpyemas KoHOUrypaumsa Komnnekca us 14 TMNoB “3mepuTtesbHbIX 1 6a3o-
BbIX MOAY/NeEN Pa3fIMYHOro Ha3HaueHus Mo3BOJIAET OMNepPaTVBHO NePeCcTPanBaTb U3MEPUTENbHbIN SKCMEPUMEHT,
BKJIIOYaA NPOCTPAHCTBEHHOE pacnpefesnieHmne 1 yaaneHHyo paboTy ¢ M3mepuTenbHbIMU MOAYIAMY;

« OpUrMHanbHana MoAysbHas, fIerko PekoHdUrypupyemas KOMMOHOBKA KOMMIEKCA TUMA «M3MEpPUTESIbHas CTaH-
LKsi», NPV STOM KaXKAbl U3 U3MepUTENIbHbIX MOAYNEN KOMMIeKCa NpeAcTaBnseT coboi OTaeNbHbIN GYHKLMOHaNb-
HO 3aKOHYEHHbIi1 1 MOSTHOLIEHHDBIN MasiorabapuTHBIN NPUGOP, KOTOPbIN MOXET paboTaTb aBTOHOMHO OT KOMMNINEKCa;

« Kbl 13 U3MEPUTESNIbHbIX MOZYNEN NpeacTaBiseT co60 KOMMbIOTEPHO-OPUEHTUPOBAHHBIN NPUOOP, UMEeto-
wuin aBa nHtepderica — USB (Bepcum 3.0 nnm 2.0) n LAN (Bepcun 1 Fowt/c nnmn 100 MouT/c);

+ BO3MOXHOCTb HENoCpeACcTBEHHOIO MOAKIIOUYEHNSA U3MEPUTENbHBIX AAaTUNKOB K U3MEPUTENIbHBIM PerncTparto-
pam pasfinyHbIX TUMOB U3 COCTaBa KOMIJEKCa;

+ KauecTBeHHoe QYHKLMOHANbHO HaNoMHEHHOEe 1 SProHOMMYeCKN NpopaboTaHHOe NporpaMmHoe obecneyeHne
Ans onepaunoHHbIx cuctem Windows 7, 8, 10.

Komnnekc He yCcTynaetT oTe4eCTBEHHbIM 3apy6e>KHbIM aHasloram nNo TeEXHNYECKNM XapaKTepUCTnkam, MMeeT 6onee
HU3KYIO0 CTOMMOCTb, OTJINYHO npmcnoco6neH K 0CO6EHHOCTAM SKCrlyataunm n I'IOTpE6HOCTF|M nonb3oBaTenen.

OMMOAEMbI PE3YNIBTAT MPUMEHEHMA

MpumeHeHne MHOrobyHKLIYIOHANbHOTO N3MepuTenbHoro Komrekca Alma Meter 2 no3Bonut ynyylumntb 3ddbeKkTus-
HOCTb 11 KaYeCcTBO NpoBeAeHNs N1abopaTopHbIX NMPAKTUKYMOB U HayUYHO-CCIIel0BaTeIbCKUX PaboT, UTo, B CBOID OYe-
peAb, MO3BOJIAT MOBLICUTb KAYECTBO NOAFOTOBKM KBaNdULMPOBAHHbIX CMEeLnanmcTos.
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KomnbloTepursnpoBaHHaa aBToMaTh3aLmsa M3MepPUTESIbHOIO NPoLecca, KOMNaKTHOCTb 1 NPOCTOTa TpaHchopmaumm
KOHOUrypaLmmn n3mepuTesibHOrO KOMMIEKCa Mo KOHKPETHblE M3MepUTesibHbIe 3aayun NO3BONAT CHU3WTb TPYAO-
€MKOCTb 1 YBENNUYUTb NPON3BOAUTENBHOCTL PaboTbl meTponornyeckmx (OTK) u ucnbitatenbHbIx cnyx6 nponssog-
CTBEHHbIX NPeanpUATUIA.

TEKYLLAA CTAONA PA3BUTUA

BbinonHeHa Hay4Ho-McCnefoBaTeNbCKan UM OMbITHO-KOHCTPYKTOPCKan (TexHonornyeckas) pabota.
BbinyLeH onbiTHbIN 0b6paseL.

Pa3paboTka BHeapeHa B NPON3BOACTBO.

OcywectBnaetca menkocepuiiHbi Bbinyck B Y «YHUTEXTIPOM BI'Y».

CBEAEHMA O MPABOBOW OXPAHE

WmeeTca oprrnHan 3aperncTprpoBaHHbIX TEXHUYECKUX yCioBuii (Bnageney, — BIY), KOMNNEKT KOHCTPYKTOPCKOM
AOKyMeHTauum ¢ nutepoit «O,», a TaKXKe Hanmure CeKPeToB NMPOM3BOACTBA (HOY-Xay) Ha BCTPOEHHOE annapaTHoe 1
KOMMbIOTepHOE NporpaMmMmHoe obecreyeHune (MCXOAHBIN KOA), TEXHONOT M0 HACTPOWKIM SNIEKTPOHHbIX Y3108 Npubopa,
OXpaHsieMble B peXxnmMe KOMMepUeCcKkol TalHbl (Bnagenewl — BIY, pexunm coxpaHeHus CeKpeToB Npou3BoacTBa obe-
cneyrBaeTca COrfacHo NpurKasy no dakynbTeTy pagnodusnKy 1 KOMMbTEPHbIX TexHonorun bry).

MNOTEHUWMANBHbBIE MOTPEBUTESTU U/WJT BSAUHTEPECOBAHHbBIE B PASPABOTKE

HayuHble, yue6Hble opraHn3aumm, NPOMbILLIEHHbIE NPeANPUATUA.

PYKOBOOWTEJ1b PA3PABOTKIW

Creuko Uropeb MeTpoBuy, 3aBeaytolmii Kadbeapom, KaHANAAT TEXHUYECKUX HAYK, AOLEHT.

KOHTAKTHbIE AAHHbIE
E-mail: stetsko@bsu.by
Ten.: (+37517) 209 58 81, (375 29) 777 1503

11. HAYYHO-OBPA30BATENbHbIN CMYTHUK Br'Y BSUSAT-2

ONUCAHUE PA3PABOTKN

CBepxmanbll KOCMUYECKUI annapaTt Tuna «HaHOCMyT-
HUK» Maccol Ao 3,5 Kr, NpefHa3HauYeHHbIN Ana nposeje-
HWMA NETHbIX UCMbITaHUIA N OTPaBOTKN pPeXMMOB PaboTbl
pa3paboTaHHbIX GYHKLMOHANbHBIX MOACUCTEM YynpaBre-
HWA, SHeprocHabXeHuaA, CBA3W, OPUEHTaUMM 1 CTabunu-
3aLuMK, SNeKTPOHHbIX KOMMOHEHTOB U 3NIeKTPOMEXaHuye-
CKUX Y3/10B, @ TaK»Ke HayuHbIX U y4ebHbIX SKCNepUMEHTOB
B YC/IOBMAX OTKPBITOro Kocmoca no anpobauun metopaa
pafn03aTMEHHOr0 30HAMPOBaHMA aTMoCchepbl, U3yYeHUto
MarHWTHbIX aHOManuWIn, nccnefoBaHNio GOTOMETPUYECKNX
N CMEeKTPaJIbHbIX XapakTePUCTUK 3eMHbIX MOBEPXHOCTEN 1
06beKkToB. BSUSat-2 6yfeT ABnATbCA OpOUTaNIbHON YacTblo
Hay4yHo-0bpa3oBaTeNbHON YHMBEpPCUTETCKOM nabopato-
puwn, co3gaBaemol B LieNiAX COBEPLUEHCTBOBAHUA 06pa3o-
BaTeNbHOro npoliecca NOArOTOBKM CMELMAIMCTOB a3po-
KOCMUYECKUX 1 NEKTPOHHbIX CneLnanbHOCTEN.
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TEXHUYECKME NMPEVMYLLEECTBA

MonHodYHKLMOHANbHBIA KOCMUYECKMIA anmnapart, NpefHa3HaueHHbIN ANA SKCMIyaTauumy Ha HU3KUX OKONTO3EMHbIX
op6utax. OH NpefcTaBnAeT co60M OpOUTANbHYIO YacTb pacnpefeNieHHON Ha3eMHO-0POUTaNbHOM yyebHO-HayuYHON
nabopatopum, KOTOpas Mo CBOEMY NHXEHEPHO-TEXHUYECKOMY UCMOTHEHMIO U MPUKIIAAHOMY HayYHOMY HamnoSHEHUIO
npeagHasHauyeHa Ansi MOHMTOPUHIA MapaMeTPOB OKOJI03€MHOIO KOCMUYECKOrO MPOCTPAHCTBA, UCC/IeloBaHUA Mo-
BEPXHOCTM Y MarHUTHbIX aHOManuin 3emnu, oTPabOTKN CO3AAHHbIX TEXHOMOMMI 1 BbIMOJIHEHWUSI NETHBIX UCMbITAHNIA
pa3paboTaHHbIX 6OPTOBbIX MOACMCTEM HAHOCMYTHUKA 1 OyAeT NCnosib30BaHa s COBEPLUEHCTBOBAaHMA 0Opa3oBa-
TeNbHOro NpoLecca NoAroToBKM CNeLnanncToB KOCMUYECKOW OTPAC/N.

HaHoCNyTHYK He yCTynaeT oTeYeCTBEHHbIM 1 3apyOeXXHbIM aHanoram no TeXHNYECKMM XapaKTePUCTUKAM, OTANYHO
npucnocobneH K 0CoO6eHHOCTAM 3KCryaTauuy 1 NoTpebHOCTAM Nnonb3oBaTenen.

OXXWOAEMbIN PE3YNBTAT MPUMEHEHUA

MprMeHeHne HayuyHo-yyebHOro HaHocnyTHUKa BIY BSUSat-2 no3sonut ynyuwntb 3GpGEKTUBHOCTb 1 KauecTBO
npoBefeHna o6pa3oBaTeNbHOro NpoLecca 1 NOAroToBKY KBanMdULMPOBAHHbIX CNeLManicToB B 0651acT a3poKoC-
MUYECKMX TEXHOSOMNIA.

TEKYLWWAA CTAOVNA PA3BUTUA

BbInonHeHa Hay4yHO-1CCIejoBaTeNbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) paborta.
BbinyLieHbl MHXeHepPHbIN 1 2 eTHbIX 0bpasLia.
OxwnpaeTca 3amnyck Ha OKONO3eMHY0 opouTy.

CBEJEHMA O NMPABOBOW OXPAHE

VimeeTca KOMMIEKT KOHCTPYKTOPCKON [OKYMeHTauuu ¢ nutepoit «O », a TakkKe Hajmurie CEKPeTOB MPOU3BOA-
cTBa (HOYy-Xay) Ha BCTPOEHHOE annapaTHOe U KOMMbIOTEPHOE NMPOorpamMmmMHoe obecneyeHne (MCXOAHBIN Kof), TEXHO-
NOTNI0 HACTPOWKM 3MIEKTPOHHBIX Y3/10B NPUB0pPa, OXpaHAEMbIe B pexnme KOMMEpPUYECKON TalHbl (Bnageney — bry,
PEeXVMM COXpaHEHMS CEKPETOB MPOM3BOACTBa 0OECneunBaeTca COMACHO MpriKasy no ¢akynbTeTy pagnodusnku
N KOMMbIOTEPHbIX TexHonornn bry).

MNOTEHUWMANBbHbBIE MOTPEBUTENT U/WJT BSAMHTEPECOBAHHbBIE B PA3SPABOTKE

HayuHble, yue6Hble opraHmsaLlmm.

PYKOBOOWTEJ1b PA3PABOTKIW

CemeHoswuy Ceprein Hukonaesuy, 3aBeaytowwnii nabopatopueit, KaHAMAAT TEXHUYECKKX HayK.
KOHTAKTHbIE AAHHbIE

E-mail: semenovich@bsu.by
Ten.: (+37517) 274 08 16, (375 29) 652 48 39



MPOMBILIEHHOCTb: OT UHHOBALIMK 10 NP#! SBOD,(_ITﬁA-.

VI. YYPEXOEHUE BEJIOPYCCKOIO
roCYaAAPCTBEHHOIO YHUBEPCUTETA
«HUN OUINKO-XUMUYHECKUX NMPOBJIEM»

12. CbEAOBHDIE MIEHKW ANA YNAKOBKN MULLLEBBIX MPOAYKTOB

ONMMCAHUWE PA3PABOTKN

MonyyeHne cbepoOHbIX MIEHOK Afs MULLEBbIX MPOAYK-
TOB — 3TO abCONIOTHO HOBOE HaMpaBJ/ieHVE NCCIIefOBaHNI
B Pecnybnuke Benapycb. PaspaboTaH HOBbINi cnocob nony- |
YeHUA MPOYHBIX CbeOOHbIX MIEHOK Ha OCHOBE Pa3INYHbIX
BMOOB KPaxmMasnoB ANA BHyTPEeHHer YNakoBKU NULLEBbIX MPOo-
LyKTOB. [neHKn 061ajatoT BbICOKMMY MEXaHUYECKMMU CBOW-
cTBamu: NpoyHocTbio 40—60 Mlla npu ygnuHeHun 5-20 %,
MMEIOT HU3KYIO0 KuciopogonpoHumuaemocTtb (B 100 pa3 MeHb-
LY, YEM Y MAEHOK 13 NONNITUAEHA) N NPAKTUYECKN HEMPO-
HMUaeMbl AnA pasinYHbIX apoMaTnyecKnx BewecTs. [neHkn
pPacTBOPVIMbI B ropAYein U XONOAHOM BOAE, HE U3MEHSAIOT BKYC
YNAKOBaHHOTO B HVX NPOoAyKTa. [NpurofHbl Ana HaHeCeHs neyaTtu creyunasbHbIMY CbefoOHbIMY YePHUMaMU.

TEXHUYECKWE NPEUMYLLEECTBA

MonyyeHHble Cbefo6Hble NULLEBble YNAKOBKM 06eCneunBaloT yMeHbLUIeHWE NoTePb BOAbI, KOHTPOMUPYIOT Fa3006-
MeH (K1cnopog, ABYOKUCH YFepofa), COXPaHAIOT BKYC, apoMaT, SCTETUUYHbBIN BHELLHWIA BUA NPOAYKTOB 1 NPOAJieBaloT
CPOK KX XpaHeHuA. MoMHOCTbIO PacTBOPMMbIE B BOAE MAEHKM MOTYT ObiTb MCMOSIb30BaHbl Af1A NEPBUYHON YNaKoB-
KM CYXUX CbiNyunx NPOAYKTOB: COMK, Caxapa, Yas, Kpyr, CEMSAH, Creumni, B TOM Yncie cneymin gna nanwm 6sictporo
NPWUroTOBMIEHUA, CMOPTUBHOIO MUTAHUA, a TakXKe MeNlkopacoBaHHOro mMefa U T. Ai. Cbefo6Hble MAeHKN, yCTONUnBbIE
K AeCTBMI0 NOBbIWEHHbIX Temnepatyp (200 °C), MOXXHO MCMONb30BaTb Af1A U3rOTOBNEHNA TapTaneToK AnA Bbiney-
KW KEKCOB, a MNeHKNW, COAepKalume creumm, — ANndA apku MAca, pbibbl. MpeaycMoTpeHa BO3MOXHOCTb BBEAEHUA
B COCTaB YMaKOBOYHbIX MAEHOK Pa3fiMyHbIX UHIPEANEHTOB, JOMOHALWYMX UX BKYCOM, 3aMaxoMm, aHTVMUKPOGHbLIMM
N @aHTMOKCMAAHTHBIMU cBONCTBaMU. CPOK CIy»Obl TaKMX MAEHOK PaBEH CPOKY XPaHEHUA YNaKoBaHHbIX B HUX NULLe-
BbIX MPOAYKTOB. CPOK XpaHeHWA NIEHOK B CKNaACKMX MOMELLEeHUAX B YCJIOBUAX PErynvpyemoi TeMrnepaTtypbl 1 Bnax-
HOCTVM COCTaBIIAET YXKe CErofHA He MeHee 5 fner.

OXWUIAEMbIV PE3YNBTAT MPUMEHEHINSA

Momnmo npenocrtaBneHnA I'IOTpE6I/ITeJ'IIO HOBbIX q))/HKLlVIOHaJ'IbeIX BO3MOXHOCTEN, C'be,ElO6HaF| ynakoBKa NO3BONA-
€T pewnTb |'|p06r|emy COKpalleHnAa konnyecrtea 6bITOBbIX OoTX0oOoB.. C'beﬂOﬁHble NNeHKN MoryTt ObITb UCMNOJIb30BaHbI
B KayecTBe I'IOKprTI/IIZ Ha 6ymary NN KapTOH ANnA YMEHbLIEHNA NX KNCNOPOA4O0- U 3anaxonpoHNLaeMOCTU. Takow 6vo-
pa3naraeMb||7| MaTepuran MOXHO NPUMEHATb AJ1A YNAaKOBKU XXNPO- N Macniocoaepxallmnmx NnpoayKkToB B3amMeH 6ymar|/|,
I'IOKprTOI7I 6|/|0Hepa3naraeMb|M NONN3ITUIIEHOM UNN CUITMKOHOM.

TEKYWAA CTAOWA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBatesibCKas pa60Ta.

BbinyweH onbITHbIN obpasel. Ha onbITHO-npoMbiluieHHol yctaHoBke OAO «BopucoBckuii 3aBof MOIMMEPHON
Tapbl “Monnmmns”» 66110 HapaboTaHo 15 NapPTUI SKCNepPUMEHTabHbIX 06pa3LIOB B BUAE PYIOHOB MAEHKN LUNPUHOWN
65 cm, TonwmrHon 0,02—0,1 MM 1 ANMHOM 15 M, COAepKalLmX pa3finiHble HaTypasibHble KpacuTenu.
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CBEJAEHWSA O MPABOBOW OXPAHE

Patent CN105295113. Edible membrane with biological activity and preparation method thereof; authors:
Huo P, Yu Z, Xu X,, Savitskaya T., Makarevich S., Hrynshpan D.; assignee: Zhejiang Shuren University; application
N2 201510828906.7 25.11.2015; published 03.02.2016.

NOTEHUWAJIbHBIE MOTPEBUTENN /NN 3AUHTEPECOBAHHDIE B PASPABOTKE

MNpeanprATMA NMLLEBO MPOMBILUAEHHOCTU U NPeANPUATUA MO U3rOTOBIEHMIO YNAKOBOYHbIX MaTepranos Ajsa npo-

OYKTOB NUTaHWA.

PYKOBOAUTEJ1b PA3PABOTKIA
MpvHwnaH AmnuTtpurin Jasnaosuny, 3aBefyowmin nabopatopuen, OKTOP XMMUYECKNX HayK, Npodeccop.
KOHTAKTHbIE OAHHbIE

E-mail: grinshpan@bsu.by
Ten.: (+37517) 27968 70
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VII. BEJIOPYCCKUU HALMOHAJIbHbIN TEXHUYECKUN
YHUBEPCUTET

13. KOMNAEKCHASl METOAMKA UCTbITAHUIA CKNEEHHBIX COEAUHEHUH,
B TOM YNCIE KOMNO3MLINOHHDBIX, HA CONMPOTUBNEHUE PA3PYILAKOLIUM HATPY3KAM

OMWCAHWE PASPABOTKU

HoBu3Ha pa6OTbI COCTOMUT B UccnegoBaHUn pa3pa60TKe nprHUMnmanbHO HOBOIro noagxoda AnAa nposeneHnA pas-
pyuwarLero KOHTponA CKeeHHbIX COeiHEHUN C NCMONb30BaHNEM CTaHAapTHOro o6opy,qosaH|/|ﬂ, yCcoBepPLWEHCTBO-
BaHHOIoO AOMONIHNTENbHO NpeanoXeHHbIMN I'IpI/lCI'IOC06J'|eHI/IF|MI/I.

MeTtog moxeT 6bITb MCMNOMb30BaH B Pa3NnNYHbIX OTPaCAX MaWNHOCTPOEHNA Npn non6ope TUNOB COBMELLEHHDbIX
Pa3HOPOAHbIX MaTEPNANOB, KOTOPbIE MOTYT CKPeMIATbCA NPy NoMoLwWw K agresrBa n (nnn) nHbIX cnocobos coegnHeHMA
Pa3HOPOAHbIX MaTepPNanoBs, ﬂeq)EKTOCKOﬂVIVI N aHann3e NPOYHOCTHbIX coefVUHEeHUN, aHanm3e CBA3YOWNX 3J1IEMEHTOB
MHOTOMEPHbIX KNneeHbIX coeguHeHun. Metop, XapaKTepunsyeTca 4OCTYNHOCTbIO MOAroTaB/INBa€MbIX O6pa3L|,OB AanAanc-
NbITaHUA, OTCYTCTBMEM HEO6XOJJ,VIMOCTI/I KarKablin Pa3 noAaroTaB/iNBaTb NMOAJTIOXKKY C nsrnéom, COﬁJ’IIOJJ,a’i-I COOCHOCTb;
co3faHMem ogHOPOAHOro NonA HanpAXXeHunAa B CKJIeeHHON MHOFOMepHOI;I mofenn; BO3MOXHOCTbIO NCMNOJIb30BaTb
BANA N3MepeHnAa CtaHAapTHOe o6opy,u03aH|/|e. [aHHbI meTOA NO3BONAET NPOBECTN Ka4eCTBEHHYIO OLLEHKY MTOCKOCT-
HbIX COeLVHEHWI, pa60Ta|ou.u/|x B yCNOBUAX HarpyxeHuma no OfHOW MJIOCKOCTK, He npumenexkaa AONOJHUTENbHOIoO
O60py,D,OBaHI/IFI N CHWXKasA cebecToMMOCTb UCTbITaHNIA.

Ceapka

-TemneparypHoe Bo3aeicTemne
Ha NOBEPXHOCTL (TENNOBOE
pa3pyLleHe NOBEPXHOCTH)
» MOXHO COeAnHATEL TOMBKO
OOWHaKoBbIE MaTepuansl

= [lecbopMupyeT matepuan

* TpebyeT AOBOOOYHBLIX
onepauuvn

ToYe4yHan cBapKa

+ Pa3pyLLIaeT NOBEPXHOCTb
(nedhopmauus, cnegpbl
noGexanocTy, He3CTETUYHO)
» MOXHO COEANHATL TOMNBKO
OOVHaKoBblEe MaTepwans! (B
OCHOBHOM CTanb)

+ OrpaHn4eHHas NPo4YHOCTb
= TpebByeT gocTaTo4Horo
JocTyna s cBapo4HOro

KneeBoe coeguHeHue -
npeuMyllecTBa

= [MpueneKaTenbHbIA AUsanH,
3CTETUYHLIA BUO, HEBWOWUMASA
NMUHUA CKNERKK

*[MBKOCTb An3aiiHa
(coeMHeHWe pasnuyHbIX
MaTepuanos, coequHeHue
MUKpoaeTanei)

-epmeTu3auus, 3anonHeH1e
nop

- He TpebyeT [O0BOOOCMHBLIX
onepaumi, ONTUMU3MPYET
TEXHOMNOrMYECKUIA NpoLece

WHCTPYMEHTa
» He naonupyer, He =[NornollgHue BUGpauuun 1
repmeTnsnpyert Lyma

TEXHNYECKWE MPENMYLLECTBA

[aHHaa meToAMKa NO3BOAUT pPaclwnpuTb N3BECTHbIE NMPOYHOCTHbIE NCTbITAHNA HEPA3bEMHDIX, B TOM YMNCNE Kiee-
BblX COeANHEHWI AN yny4yleHnA OLEHKN BO34eNncTama I'IleJ'IO)KEHHOIZ Cunbl Ha nepeaavy caBUroBblX p,ecl)opmau,wh
n p,ecl)opmau,m?l Ha pacTaAXeHne B KOMMNEKCHbIX NccneaoBaHMAX Mogenen.
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KneeBoe coeguHeHwWe -
npeuMyLlecTBa

3aKnenku

» PaspyLuatoT NoBepXHOCTL (Haao
Jenare OTBEpCTUS)

= OrpaHu4eHHasi NPOYHOGCTL Ha COBM,
orpaHu4yeHHasa fonroRe4HOCTb
(ycTanocTtHas Koppo3sus)

* OTHOCKUTENELHO NETKO PasbeuHUThL
aeranu

- He repmeTu3npyert, He u3onupyer

= HeacTeTU4Ho

Pe3b6oBble coeaUHeHUA

= PaspyLuatoT NoBepxHOCTL (Haao
Jenate OTBEpCTUs)

- He repmeTuavpyert, He u3onupyer

= HeacTeTU4Ho

= Tennownsonauusa u
SNeKTponaonAauna

« BubpauunoHHasn
BLIHOCINMBOCTL COEAWHEHNA
(paBHOMEpHOE
pacnpefeneHue Harpy3ku no
BCEA NOBEPXHOCTH)

« 3alMLIAET NOBEPXHOCTb OT
3NEKTPOXUMUYECKOT
KOppo3uu

- KoMneHcupyeT  Tennoeble
pacllMpeHna maTtepuanoe

» CHmKeHWe Beca aetanu

OXWAAEMBIV PE3Y/ITAT MPUMEHEHINA

MpeanoxeHHble METOAUKM MOTYT MPUMEHATLCA ANA OLEHKM NMPOYHOCTHBIX CBOWCTB KNeeBblX COefNHEHNI npak-
TYeCKMn No6oi GopMbl (MNOCKOCTHBIE N OGbEMHbIE), UCMOSb3YEMbIX BO BCEX OTPACTAX MALLMHOCTPOEHUSA, @ TaKXe
NPUMEHATbCA B y4ebHOM NpoLecce Npu NOAroTOBKe CNeulnanmcToB MaWMHOCTPOUTENIBHOTO Y UCMbITaTeIbHOIo NpPo-
dunei, a Takxke obyyvaloWMXCA No cneumanbHocTAM «CBapKa, POACTBEHHbIE NPOLECCHI Y TEXHONOMNW», «AALNTUBHbIE
TEXHONOTUM.

TEKYLLAA CTAONA PA3BUTUA

BbinosiHeHa HayYHO-MCCNeoBaTeNIbCKas UK OMbITHO-KOHCTPYKTOPCKaA (TexHonormyeckas) pabora.
Pa3paboTka BHefpeHa B NPOM3BOACTBO.

CBELEHWA O NMPABOBOW OXPAHE

MonyyeH nateHT Ha n306peTeHe no 3aaske N2 201700566 ot 25.10.2017. aTa Bbigaun: 27.11.2020.
MeToa 1 npucnocobneHne gna NCNbITaHUA Ha CABUT MHOTOMEPHbIX COEANHEHWI N3 KOMMO3MLMIA II0ObIX MaTepu-

anos, obnagatolmx onpegenaeMbiM KoadduumneHTom xectkoctu // M. J1. KanuHnueHko, B. A. KanuHnueHko, B. A. Ky-
Kapeko, A. E. 3enesen.

MNOTEHUWAJbHBIE MOTPEBUTENU NU/WNWN 3ANHTEPECOBAHHDIE B PASPABOTKE

npe,ElCTaBI/ITeJ'II/I MalWNHOCTPOUTENBHOIO N CTPOUTEJIbHOIO KOMMNEKCOB.

PYKOBOOWTEJ1Ib PA3PABOTKIW

KanuHnuyeHko Mapusa JIbBoBHa, HayuHbii coTpyaHnK HUWJT «JInTelnHble TEXHONOrMn», MarncTp TeXHNYECKNX HayK.

KOHTAKTHbIE AAHHbIE

Ounuan BHTY «HayuHo-nccnepoBatenbCcKnil NOAUTEXHNYECKNIA UHCTUTYT»
E-mail: m.kalinichenko@bntu.by

Ten.: (+375 29) 276 31 56



14. KOMNO3ULIUOHHBIE NOALNMHUKU CKONbXXEHWUA )19 PABOTDI
B TAMKENOHATPYXEHHDBIX Y3JIAX TPEHUA, B TOM YNCNE B KAYECTBE MOANATHUKOB
APOBUNOK UMW CETMEHTHBIX NOALIWMNHWKOB BAPABAHHBIX MEJIbHULI

ONMCAHUWE PA3PABOTKN

B HayuHO-MccnefoBaTesibCKOM WHHOBALMOHHOM nabopa-
Topun «MpomblwsieHHON Tennodpusnkn» paspaboTaHbl Me-
Tan/inyeckre KOMMO3ULMOHHbIE MaTepuasbl C MaKporeTepo-
reHHOW CTPYKTYPOW Ha OCHOBEe MaTpuubl U3 CMNaBOB Meaw,
apPMMPOBAHHbIE XKene30yrNepoanCTbiMU rpaHynamu. JaHHbIl
TUMN MaTepuanoB NPUMEHAETCA ANA TAXKENOHArpy»KeHHbIX nap
TPEHUSA, UCMOJIb3yeMbIX B Pa3fINYHbIX 06ACTAX MPOMBbILLIEH-
HocTU. OfHMM M3 OCHOBHbIX MPEeUMyLLeCcTB [aHHOro MaTe-
pviana ABRSETCS BO3MOXKHOCTb MPOAOKUTENbHOW PaboTbl B
YCNOBUSAX 3amMblIEHHOCTU, BbICOKUX TEMMEPATYpP U BRAXHOCTN.
Bnaronaps BbICOKMM 3KCnlyaTaLYOHHbIM CBOMCTBAM MaTepura-
N3 OQHUM M3 OCHOBHbIX HALMX 3aKa3umMKoB cTasio MuHucTep-
cTBO 3HepreTukn B nuue OAO «bendHeproPemHanagka» gna
OTBETCTBEHHbIX AeTasiel TypboarperatoB pasfvyHOro tmna.

CBoWicTBa MaTepurana MOryT BapbMpoBaTbCA Ucxoas n3 TpeboBaHuM
3aKasuumKa C nomolubio noabopa oNTMManbHOr0O MaTPUYHOIO COCTaBa.
Kpome Toro, ncnonb3oBaHme rpaHyn YyryHa B KauyecTBe apmupytoLlen
¢da3bl no3BonsAeT npu nocnefywowwen TepmoobpaboTke MNOAYyUUTb LWK-
POKMIA CNEKTP UX MUKPOCTPYKTYpP. PaznnuHaa MUKPOCTPYKTypa apmu-
pytowen da3bl obecneunBana WNPOKNIA Anana3oH Gpr3nKo-mexaHuue-
CKMX CBOWCTB M M3HOCOCTOMKOCTU. AHanu3 npoBedeHHbIX UCMbITaHUN
nokasarn, Yto npu yaenbHom AasneHunu 2,9 Mlla obpa3oBaHue Hagpesa
1 CXBaTbiBaHWA MeXay MaTepuanom obpasLa u KOHTPTeNIoM He Habnio-
Janocb BO BCeM ncciegyeMom agnanasoHe 3HaueHni pV (go 78 Mlla-m/c).
MNpn ypenbHom pasneHun 7,6 Mlla npu AOCTUKEHUW 3HavyeHUA
pV =50 MMNa-m/c Habntoganocb o6pa3oBaHMe LlapanuH Ha NOBEPXHOCTU
TpeHUsA 1 ocaxgeHne obpa3uos. Npu yBenmuyeHnn yaenbHOro faBneHms
Zo 10,7 MlMa Habntofanocb cxBaTbiBaHME MOBEPXHOCTEN TpeHna 1 o6-
pa3oBaHue Hagpe30B Npu 3HaueHnax pV Bbiwe 43 MMa-m/c.

TemnepaTypa akcnnyaTtaunn — o 450 °C.

CnocobHoCTb paboTaTb B YCNOBUAX 3aMbUIEHHOCTY 1 MOBbILLEHHOA
BIAXKHOCTMU.

O6wWuin N3HOC Napbl TpeHUss — He 6onee 0,1 Mm.
KoaddpuumeHT TpeHuns co cmaskom — 0,04-0,06.

TEXHUYECKWE NPEUMYLLEECTBA

MperMywecTBOM NpegsaraeMbix MaTePUaNnoB ABMAETCA BO3MOXHOCTb M3rOTOBSIEHUA U3AENUA NPaKTUUECKN fio-
6ol reomeTpuueckoii Gpopmbl U pa3Mepa, BKIoUasa bumetannuyeckne. Hanpumep, MoryT 6biTb M3roToB/EHbI Ha-
npasnsioLye pa3IMYyHOro Ha3HaUYEHsA, YePBSAYHbIE KOJeca, BTYJIK/, MOAWVMHUKUA CKOMNbXKeHWSA 1 T. 4. Heobxogmmo
OTMETUTb, YTO JAHHbI TWM MAaTEPUAIOB MOXET KCMIyaTUPOBATbCA B PAAE arpeCcCMBHbBIX CPeA, TAaKMX KaK BbICOKas 3a-
MbUIEHHOCTb, BbICOKME TEMMEPATYPbI WY BAAXHOCTb M Ap., A€ UCMONb30BaHVE aHaJIorMYHbIX MaTepUasioB He npes-
CTaBNIAETCA BO3MOXKHbIM. TemnepaTtypa aKChlyaTauum u3gennii n3 pa3pabotaHHbIX matepranoB — go 450 °C.

OXULAEMbIV PE3YNBTAT MPUMEHEHIS

YBennueHne CPOKOB MEXPEMOHTHbIX MHTEPBAOB, CHUXEHNE cebecToMmocTu 06Cﬂy)KI/IBHEMbIX Y3J10B TPE€HUA.
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TEKYLLAA CTAOVNA PASBUTA

BbinyLueH onbITHbIN 06pa3seL,.

CBEZLEHMSA O NMPABOBOW OXPAHE

MateHT Pecny6nukmn benapycb N2 23257 «Cnocob 13roToBfeHa KOMNO3ULMOHHOFO MaTepuasa C MakporeTeporeH-
HOW CTPYKTYpoI». KanuHudeHko B. A., KanuHnuyerko M. J1. 30.06.20 // AdiubliiHbl 6oneTaHb // Hau. usHTp iHTaneKkTyan.
ynacHacui. — 2020. — N2 6.

MOTEHUWMANBHbBIE MOTPEBUTEST W/WJTN SAMHTEPECOBAHHbDIE B PASPABOTKE

npe,ﬂ,ﬂpl/lﬂTVIFI, ncnonb3ywne n npomssogAawine peMoHT 060pyFIOBaHVIF|, nmetroLero B CBoen KOHCTPYKUMM noa-
LWUNMHNKN CKONbXXEHUA, pa60Tarou.W|e npwn BbICOKOM AaBneHunn.

PYKOBOAWTEJ1b PASPABOTKA

KannHuyeHko Bnagucnae AnekcaHapoBuy, 3aBeyoLmii Hay4yHO-MCCeAoBaTeNbCKOM MHHOBALMOHHOW Nabopato-
pueit «[poMbILLNEHHON TEMNOGUINKI», KAHANAAT TEXHUUECKNX HAYK, AOLIEHT.

KOHTAKTHbIE AAHHbIE

Oununan BHTY «HayuHo-uccnepoBaTenbCcKuil NOANTEXHUYECKNIA MHCTUTYT»
E-mail: kvlad@bntu.by

Ten.: (+375 29) 760 39 45

15. NONYYEHUE KOMMO3WULIWOHHDBIX CMJIABOB HA OCHOBE ANNKOMWHWUA METOZL0M
FETEPO®A3HOIO CUHTE3A C MICMONb30BAHWEM BAKYYMHOW NMTABKM

ONMCAHWE PA3PABOTKW

O6BbEKTOM HayYHO-UCCNEeROBATENIbCKMX PAbOT ABNAIOTCA ANCNEPCHO-YNPOYHEHHbIE KOMMNO3MLMOHHbIE MaTeprassbl
Ha OCHOBE aNlOMMHIA C BbICOKAM COAepKaHMeM KpeMHUs (7o 19 %) 1 antomooKcuaHbix ¢pas (1o 15 %), nonyyeHHble
NUTENHO-METaNYPruyeckum MeTooM reTepodpasHoro CUHTe3a.

[na nonyyeHnsa KOMNO3MLMOHHBIX MaTePMaNoB Ha ocHoBe cuctemMbl Al — Si ncnonb3oBanu pa3paboTaHHbIN HaMK
meTopg retepodaszHoOro CUHTE3a, KOTOPbIV NpeAcTaBnseT cobo MHOroCTYNeHYaTbIl NpoLecc MeTannypruyeckom ob-
pPaboTKM MeTanIMueckmx (CriaBbl HA OCHOBE aNIlOMUHUA) U HEMETANNIMUECKMX (OKCUA KPEMHUSA SiOz) MaTepuanos,
obecneyrBalLLMX MO3TaMHYO peanv3auunilo NPoLeccoB CMeLINBaHUA Pa3sHOPOAHbIX KOMMOHEHTOB B retepodas-
HOM (KMAaKo-TBepAoda3HOM) COCTOAHUN METANIINYECKON OCHOBbI 1 XMMMUYECKMX NPOLECCOB B3aMMOAENCTBMA OKCU-
[la KpeMHMA C antomMmnHrem, obecneyrBaloLLx BOCCTaHOBMIEHNE aIlOMUHMNEM KPEMHUSA 1 NONYyYeHMe antoMOOKCUIHBIX
¢a3 (ALO,), n Kak conyTCTBYIOWMI PE3YSIbTaT — MOBbILEHNE COAEPXKAHNUA KDEMHUA B CMaBe.

MnasunsHoe 060pydosaHue: a — UHOYKUUOHHASA 8AKYYMHASA nedb; 6 — MyesibHasA 3eKmpuyeckas neds conpomuesieHus



NMPOMBILIEHHOCTb: OT UHHOBALIMK 10 NP

[nAa nonyyeHma ANCNepCcHO-YNPOYHEHHOrO KOMMO3UTa Ha
OCHOBE aNlOMWNHKA C UCMONb30BaHKEM INTENHO-MeTannypru-
YecKoW TeXHONOrMN HeobxoaMMO Ha STare BBOAA YacTuL Ke-
pammnyeckon dasbl (SiO,) B pacnnas anommHua obecneumnTtb nx
MofHOE YCBOEHME U paBHOMEPHOE pacnpefeneHne B obbeme
pacnnasa. BbimonHUTb 370 MyTem OObIYHOrO 3ameluVBaHWA
yacTuL nopowwka SiO, B XUAKNIA anioMHWiA NpobnemaTnyHo
M3-3a WX HM3KOW CMAuMBaeMoCTu pacniaBoM. [lpobnema
BBOAA yactny SiO, B pacnias anioMMHUA PELIAETCA UCMONb-
30BaHMEM ONTMaJIbHbIX TEMMNEPATYPHbIX yC10BU NPUTrOTOB-
NeHUs1 pacnyiaBa B BUAE XUAKO-TBepAoda3HOWM CyCneH3uu, O6pasubl KOMNO3UUUOHHbIX CNJIABOS, NOJTydeHHbIe
[OCTaTOYHO BA3KON A1 BBOAA YaCTUL, OKCMAA KPEMHUA 663 cucnosie3oeaHuem prnHoaucnepcvf-lozo Keapuyeso2o necka
€ro OTW/IaKOBbIBAaHWA N [OCTAaTOUYHO XUAKOMOABVIXKHOM ANA NX U3 udKo-meepOopasHol Komnosiyuu
3ameLuVBaHuA B pacnnas. Takoe Xugko-TeepgodasHoe (rete-
podasHoe) cocToAHMe pacnnaBa yCTaHaBAMBAETCA B MPOLIECCE ero OXNaXKAeHNA NPU JOCTUMEHUN MeTannyeckum
pacnnaBoM TemnepaTypbl HUXe NIMKBUAYC U Hayasiom BbigerneHnsa TBepao ¢pasbl CriaBa Ha paHHen cTaguy 3aTeBep-
JeBaHuA. Ha 3ToM cTagmm oCyLecTBAAeTCA NPUHYANUTENbHOE MHTEHCMBHOE NepemMelliBaHe MeTalllInyeCcKom »KNagKo-
TBEPAOGDA3HON CYCMeH3Un C HaXoAAWMMMCA B Heln YacTiuamm SiO,. Mpu 3Tom peanusyetca sGpdekT TMKcoTponum
pacniaBa — yMeHbLUEHME ero BA3KOCTM NPU HEN3MEHHOW NN YBENTMYMBalOLLEeNCcA 06beMHON fore TBepaon dasbl.

I ' LY

4 100 pad
Pe3ynbmamb/ onmu4eckoeo Memannoepad)uquKoeo aHaszaula KoMmnosumoes ¢ coaep)KaHueM a/1tOMOOKCUOHOU d)a3bl 0015%

OpHol 13 npobnem CMHTE3NPOBAHHOIO TakMM 06pa3om KOMMo3nTa ABNA-
eTcA ero MNoBbllWEeHHaA NMOPUCTOCTb BCEACTBUE ra30HACBILLEHNA XUAKOTO
pacnnasa, KoTopoe obycnosneHo AByma dakTopamu: Mopdonormein BHOCU-
MbIX MHOKYMAHTOB W reTepOreHHOCTbI0 MaTPUUYHON CycrneH3un. YKasaHHan
npobnema peLanacb nepennaBom 1 pasnnBKoOV KOMMNO3UTa B YCIOBUAX UH-
AYKLMOHHOW BaKyyMHOW NIaBKu 1 pa3nuekn. CpaBHUTENbHbIE SKCNepUMEH-
Tbl MO CTeMeHW ra3oHacbILLEeHHOCTN CMIaBoB NPOBOAUNUCH Ha NlabopaTop-
HOW YCTaHOBKe MO MeTOAY NepBOro ny3bipbKa.

TEXHUYECKWE NPEUMYLLEECTBA

TexHonorvsA No3BonseT NoayyaTb KOMMO3UTbI C BbICOKMMU afre3voHHbI-
MW CBOWCTBaMM 1 PaBHOMEPHO pacnpefeneHHo B 06beMe C/INTKA KOMIO-

v o . Vmata Eihwem  Der B Do n
3ULMOHHON cocTaBnALwen. icnonb3oBaHne BaKyyMHOW TEXHOMOMUUN Mpy S s

rnepensiaBke 1 pasnneke npeaBapuTesibHO CUHTE3NPOBAHHOIO KOMMO3UTa Pesynemamel ckanupytoweti

MO3BOJIAET NOMTyYaTb MIOTHbIE CINTKM C 3aAaHHBIM XMMUYECKIIM COCTaBOM.  >/1€KMPOHHOU MUKPOCKONUU nogepxHocmu
KOMNO3Umo8 ¢ co0epaHuem

a1toMOOKCcUOHoU ¢hasel 00 15 %
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OKMOAEMDbI PE3YJIBTAT MPUMEHEHNSA

3aroToBKM, NOJlyYEHHbIE NO Npeanaraemoln TexHonoruu, B 2-3 pasa npe-
BOCXOAAT MO M3HOCOCTOMKOCTU N PEONIONMYECKMM CBOMNCTBAM TPaguULMOH-
Hble KOHCTPYKLUMOHHbIE, CJIOXKHONErMpOBaHHbIE aNiOMUHKEBbIE CMaBbl.

TEKYLWAA CTAOVNA PA3BUTA

BbinonHeHa HayyHo-MCCnejoBaTeNbCKan paboTa, pa3paboTaHa MeToaMKa
NOJTyYEHUA KOMMO3MLIMOHHBIX CM/IaBOB Ha OCHOBE BbICOKOKPEMHUCTBIX CU-
NYMUHOB.

CBEZLEHMSA O NMPABOBOW OXPAHE

I'Ionyquo ABa NnaTeHTa.

MNOTEHUWAJIbHBIE MOTPEBUTESTA T T ew——r—

view el i1 PR Dt BES Doeaner 3 n

/N 3AMHTEPECOBAHHDIE B PA3PABOTKE i
SEM-u3obpaxeHue epaHuybl pazoena
MpomblLneHHbIe MPeanpPUATAA, UCNOMb3YIOLLME B TEXHONOMMYECKOM 060- ANIOMOOKCUAHOU Yacmuypl,
pyAoBaHUN N3HOCOCTOWKUNE SNIEMEHTbI Y3/10B 1 arperatos. CUHMeE3UpoB8aHHOU U3 K8ApUego2o
HanosHUMena KpynHopasmepHou
PYKOBO/MUTE/b PA3PABOTKI cbpaxuuu, ¢ komnokeHmamu
memannuyeckol Mampuusl,
Honrvn Nleonng MNetposuy, 3aseayowmnin HUWAJT nutenHbIx TexHonornin, yeenudeHue x4750

KaHOnAaT TeEXHNYeCKMX HayK.

KOHTAKTHbIE AAHHbIE

Ounuan BHTY «HayuHo-uccnepoBaTenbCcKuil NOANTEXHUYECKUIA MHCTUTYTY
E-mail: metspl@tut.by

Ten.: (+375 17) 296 66 56, (+375 29) 563 49 71

16. OOPMUPOBAHME 3ALUUTHBIX NOKPLITUIA HA CETYATON OCHOBE U3 CTEKJIOTKAHM
MPU U3rOTOBNEHUWU OUNBTPOB N1 OYUCTKN METAITUYECKUX PACNIABOB

ONMMCAHWE PA3PABOTKN

B kauecTBe l'IOKprTVIVI OCHOBbI (I)VIﬂprOB — CTEKJTI0CEeTOK

B LIeNAX NPUAAHWA UM XKeCTKOCTU A1 yA0OCTBa YCTaHOBKU B u =
nUTeitHy0 GOPMy Uallie BCEro UCMOSb3yIoTCA OpraHnyeckne = 16
KOMMOHEHTbI (MUrHOCYnbdoHaT, 6akenut, pesonbHbie cMo- 3 »
Nbl U Ap.) BCIEACTBUE UX TEXHOOTUYHOCTW 1 AOCTYMHOCTW. G

BmecTe ¢ Tem 1x nNpuMeHeHMe UMeeT pAf HefOCTaTKOB —
HU3KasA TePMOCTOMKOCTb, MMAPOCKOMUYHOCTb, BbICOKas ra3o-
TBOPHOCTb. YaCTNUHO yKasaHHble HeJOCTATKN YCTPaHATCA
C NCNOJb30BaHNEM B KauecTBe MOKPbITUA HEOPraHNYeCKmx
mMaTepuarnos, Yalie OKCUAOB MeTannoB. B 3Tom cnyyae ana 10 20 an an 50
obecrnieyeHVs x agresuy U nonumepusauum Ha GUILTPY-
foLiel ocHoBe TPebyloTCA TEPMOCTOMKME, AOCTYMHbIE, TeX-
HoMornyHble ceAsylowme. Hanbonee NoaxoaALMMY B STOM B, L iucama OTC-40 Ha endhoalil
nnaHe ABAALTCA MeTannodpocdatHble ceAsyowme. OfHako SMy/IbCUU Ha OCHOBe cudnum-20
BOJIOKHa MPOMWTHIBAEMbIX CETOK MMEIOT HU3KYI YCTONYM-

BOCTb B YC/IOBUAX BO3AEWCTBIA KNCNON CPeAbl, XapaKTepHOIi AnA CBA3YOLMX JaHHOTO Knacca.

=
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Copepaamme 3TC-40, % mac



B nabopatopum paspaboTaHa TeXHONO-
rvs, NpeaycMaTpyriBaloLas ogqHOBpeMeH-
HO€ nony4vyeHne OrHeyrnopHoro nokpbl-
TUA N COOTBETCTBYIOLErO CBA3YIOLIErO
B pe3ynibrate XMMN4eCKoro B3aI/IMOIJ,EVI-
CTBNA KOMMNOHEHTOB, BXOAALLNX B COCTaB
MCXOHbIX peareHToB.

B KauecTBe OCHOBHbIX KOMMOHEHTOB
npu NOlyYeHUN 3aWUTHOrO MOKPLITUA B
npeafiiaraeMoM BapriaHTe KCMONb3yeTcs
KpemHe3onb (cumanut-20) n 3Tuncunu-
KaT (3TC-40). MNonyueHre MakCcUManbHOM
NPOYHOCTU 1 TEPMOCTOMKOCTU, a TaKXKe
aaresun 3alMTHOrO MOKpbITUA obecne- Kamepa ¢punempayuu c cemkoti muna CCO
UMBaAETCA TMAPOSIM3OM  STUICUSIMKATA
B LLIENOYHOW Ccpefie, Co3aaBaemMol cnanmTom. B pesynbrtate xmmyeckoro npespatleHns obpasyetcs amopdHbIi au-
oKkcua KpemHus. MocKonbKy ceTyaTble CTEKIIOBONTIOKHUCTbIE MaTepuasibl B KaYecTBe 6a30BOro KOMMOHEHTa cofepat
AVOKCUA KPEeMHMSA, TO NPOoLEecc rmaponmnsa C BbigeneHnem 4acTul C aHaslornyHon mopdonoruei 6naronpraTHO CKa-
3bIBA€TCA HA aAr€3MOHHOM B3aMMOAENCTBMM cucTeMbl. OTBEpPXKAEHME KPEMHE301el MPONCXOAUT 3a CYET UCMapeHUs
BRarv U Koarynsyum 4actul AMoKCcuaa KpeMHus.

TEXHUYECKWE NPEUMYLLEECTBA

MpepnoxkeHHaa TEXHONOrMA NO3BONAET 3aMEHUTb OpraHuye-
CKue CBA3yoLMe, UMeLne pag orpaHMYeHUn U HeJOCTaTKOB
npu 3Kkcryatauny GpuIbLTPOB Ha Gornee TEPMOCTOWKME, KOJO-
rMYHble, OTHOCUTENBHO HEQOPOTME HEOPraHNYECKME CBA3YIOLLNE.
TexHonorva No3BoNnAeT COBMeLLaTh NPOTEKAHNE OHOBPEMEHHO
LBYX MpoLeccoB — o6pa3oBaHUe AUCMEPCHbIX OTHEYNMOPHbIX
HaHOpPa3MepPHbIX COeAVHEHNI U aire3VOHHOIO CBA3YIOLLEro.
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OXWULAEMbIV PE3YNBTAT MPUMEHEHNSA

MoBblweHNe TEPMOCTONKOCTM CeTyaTbiX GUABLTPOB, UYTO MO-
3BONIAET PEeKOMEHAOBATb MX ANA GunbTpauumn BbiCOKOTEMMe-
paTypHbIX CMiaBoB (BbICOKOMPOYHBIX YYryHOB, NernpoBaHHbIX
N HepXKaBeloLwux cTanemn).

Ha y4yacTkax nogrotoBKm 1 yCcTaHOBKM GUIIBTPOB 0becrneyrBa-
I0TCA GNaronpuUATHbIE CaHUTapPHbIE YCII0BUA TPyAa. Kamepa ¢punempayuu c cemkoli KC

Mo3BonseT nsbexkatb BpeAHbIX BbIGPOCOB (B YaCTHOCTU, HeHOo-
na) Npy KOHTaKTe C pacrniiaBoOM OpraHNYecKmx CBA3YIOLLMNX, @ TaKXKe KOMOTU, YTO He JOMNyCKaeTCs Npu INTbe anioMu-
HUEBbIX CMJIAaBOB 13-3a NOTEPYW OT/IMBKaMM TOBapHOro BUfa.
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TEKYLLAA CTAONA PA3BUTUA

BbinonHeHa HayyHO-UCCNefoBaTeNbCKas paboTa, pa3paboTaH COCTaB, METOAMKA HAHECEHUS U UCMbITaHNA 3aLKT-
HbIX NOKPbITUN.

CBEZEHWA O NMPABOBOW OXPAHE

[oTOBATCA 2 3aABKM Ha NaTeHTbl (COCcTaB OrHeyrnopHoOro NnoKpPbITNA 1 Cnocob HaHeceHust I'IOKprTI/IFI).



fIPOMbILLTEHHOCTb: OT UHHOBALIMK 10 MPOU3BOACTBA

MNOTEHUWMANBHbBIE NMOTPEBUTENT W/ BAMHTEPECOBAHHbBIE B PASPABOTKE

JlnTenHble 3aBoabl, NNTENHblE Y4aCTKN MalWlMHOCTPOUTENbHbIX N YaCTHbIX I'IpeAI'IpI/IﬂTVIVI.

PYKOBOOWTEJ1Ib PA3PABOTKIW

Honrvn Jleonng MNetposuy, 3asegytowun HUAJ1 nutenHbIX TeXHONOMM, KAHAMAAT TEXHNYECKMX HayK.

KOHTAKTHbIE AAHHbIE
Oununan BHTY «HayuHo-uccnepoBaTenbCcKuii NOANTEXHUYECKUIA UHCTUTYT»

E-mail: metspl@tut.by
Ten.: (+375 17) 296 66 56, (+375 29) 563 49 71
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Viil. HAY4HHO-NMPOU3BOACTBEHHOE
PECNYBJINMKAHCKOE AO4YEPHEE YHUTAPHOE
NMPEANPUATUE «MPOMDILLJIEHHDIE
SKOJIOTMYECKUE CUCTEMDbI»

17. AbCOPBLIUOHHO-BUOXUMUYECKUE YCTAHOBKU O4UCTKU
MPOMbILLNEHHOTO BEHTUNALWOHHOIO BO3AYXA OT OOPMANIbAETUJIA,
OEHONA, TPUITUNAMUHA U [iPYTUX BPEHBIX OPTAHUYECKWX COEAMHEHNIA
(coBmecTHO ¢ benopycckum HauMOHaNbHbIM TEXHUYECKUM YHUBEPCUTETOM)

ONMCAHUE PA3PABOTKN

AbcopburoHHO-broxummnueckme yctaHoBkmn (ABXY) pekomeHpy-
€TCA NCNOoNb30BaTb NPU NPUMEHEHUN B Pa3fINYHbIX OTPACTAX MPo-
MbILWAEHHOCTN ClledyoWmX TEXHONOMMYeCKnX npoLeccoB, CONpo-
BOXOAIOLWMXCA TOKCUYHLIMW Fa30BbIAENEHNAMN B OKPY»KaloLLyto
cpepy: NUTeHoe NpPor3BOACTBO, AepeBoobpaboTka, HedTexnmus,
MaLWMHOCTPOoeHNe, MebesibHOoe MPON3BOACTBO U T. A.

MPUHUMNNANbHO HOBbIN CNOCO6 OUNCTKM BEHTUNIALMOHHOMO BO3-
JyXa OT Bpe[HbIX OpraHNYeCcKnx BeWeCTB C UCNOJIb30BaHUEM METO-
[OB, BOOXHOBJIEHHbIX NPUPOAON.

O6ecneueHune GyHKLMOHANbHOM OUYNCTKM BEHTUAALMOHHOIO BO3-
LyXa NPOMbILLIEHHbIX MPeANPUATAA OT BPeAHbIX OpraHNYeCcKnx Be-
LLeCTB, B3BELUEHHbIX BELWECTB U KOHAEHCALMOHHbIX BelecTs (CMo-
Nbl, @a3po301n).

ABXY paboTaloT B peLjuKIie, OTCYTCTBYIOT TEXHONOMMYECK/E CTOKM
1 BbIOPOCHI BpeHbIX BELLECTB B OKPY»KaloLLyto cpesy.

TEXHUYECKWE NPEUMYLLEECTBA

ABXY He nmeloT aHanoros Ha TeppuTtopumn CHI.
MpeumyuiecTBa pa3paboTku:
+ SKOHOMUYHOCTb: HM3KME SKCTyaTaUMOHHble 3aTpaThl;

+ GYHKUMOHANbHOCTb: OUNCTKA BEHTUNALMOHHOIO BO3Jyxa OT BPeAHbIX OpraHnyYeckux BeLlecTs, B 3aBUCMMOCTU
OT XMMMNYECKOWN Npnpoabl, G1M3NYeCKMX CBOMCTB BELLECTB 1 UX BXOAHbIX KOHLEHTpaL i, cocTaBnaeT 70,0—99,9 %,
[NA B3BeLLeHHbIX BewecTB — 99,9 %;

+ TEXHONMOMMYHOCTb: NPOCTOTA U HALEXKHOCTb B SKCMTyaTauum;
« 3KONOTUYHOCTb: OTCYTCTBYIOT TEXHOJNOMMYECKIME CTOKU B KaHAIM3aLMIo 1 BbIGPOCHI BPeAHbIX BELLECTB B OKPY»Ka-
1oulylo cpesy;

« MOXapo- B3pbIBO6E30MACHOCTb: MPYMEHEHME B KauecTBe abcopbeHTa pacTBOpa Ha OCHOBE TEXHUYECKO BOAbI.

OXXULAEMbIV PE3YNBTAT MPUMEHEHIS

yJ'IyLILI.IEHI/Ie KavyecCTBa XXN3HU N OXpPaHa 0pr>KaIOLLI,EVI cpeabl.



fIPOMbILLTEHHOCTb: OT UHHOBALIMK 10 MPOU3BOACTBA

TEKYLLAA CTAOVNA PASBUTA

HanakeHo Npon3BOACTBO YCTAHOBOK.

CBEZLEHMSA O NMPABOBOW OXPAHE

EBpa3sunickun nateHT N2 010270 29.08.2008 «Cnocob ouncTKn
OTXOAALLUX ra30B OT OPraHNYeCKNX COegMHEHUN 1 YCTPONCTBO
ANA ero ocyLecTBeHnA».

MateHToobnapatenu: LWanosanos Opwuii Metposuy, Mannbyc
AnekcaHpp Cepreesuu.

MOTEHUWMAJbHbBIE NMOTPEBUTESTA
N/ SAMHTEPECOBAHHbIE B PASPABOTKE

Bce npeanpuATys, KOTOPbIM HEOBXOAVMO OUYULLATL BEHTUNA-
LIMOHHBIV BO34YyX Nepeq BbI6pocom ero B atmocdepy.

PYKOBOOWTEJIb PA3PABOTKIN

1 — ckpy66ep c MaccoobMeHHbIMU pewiemxkamu
But Hukonait Hukonaesny, anpektop YIM «MpombiLneHHble U HacadkoU; 2 — Hacoc; 3 — Guopeakmop

C HacaokoU u asapamopamu; 4 — eeHMuUAAMop;
A u B — 8x00 u 8bIx00 8eHMB030YX0;
C — 800HbIlU abcopbeHm

SKoJiornyeckme cncTtembli».

KOHTAKTHbIE AAHHbIE

YN «MpombilneHHble SKONOrnyecKkne cncTtemMmbi»
E-mail: promeks.by@gmail.com

Ten.: (+37517) 39894 19




MPOMBILIEHHOCTb: OT UHHOBALIMK 10 NP#! 3BOﬂ(_ITI§A-. -. 3 5

IX. PECNYBIMKAHCKOE YHUTAPHOE
NPEANPUATUE «BENOPYCCKUIA
roCYAAPCTBEHHbIA UHCTUTYT METPOJIOTUA»

18. HAIMOHAJIbHbIN 3TANOH EQUHULIbI ANWUHbI B HAHOMETPOBOM IMANA3OHE

ONMMCAHUWE PA3PABOTKN

HaumoHanbHbI 3TanNoH eAWHWUbl  OJINHbI
B HaHOMETPOBOM [Aumana3oHe CO3[aH cneuua-
nuctamn benopycckoro rocynapcTtBeHHOro MH-
CTUTyTa MeTposiormv. HaunoHanbHbIA 3TanoH
npegHa3HayeH:

+ INA BOCNPOW3BEAEHNA, XPaHEHNA 1 Nepe-
Jaun pasmepa efMHMLbl AIVHbI B HaHOMe-
TPOBOM pAuanasoHe pabounm cpeacTBam
N3MEPEHU, NPUMEHAEMbIM B PasfnyHbIX f
oTpacsiAX MaLMHOCTPOeHMA U npubopo-
CTpoeHUA B Lenax obecrneyeHna efMHCTBA
n3mepeHuin B Pecnybnuke benapychb;

* NoBeEPKN " KaJ'IVI6pOBKVI 3TAJIOHHbIX MEP BbICOTbI CTYNMEHU U LUMPWHDbI Wara, npefHa3Ha4YeHHbIX AnAa MeTponorn-
YeCKOW OLeHKN MNKPOCKONOB N3MepPUTENIbHbIX aTOMHO-CUJTOBbIX U PAaCTPOBbIX 3TIEKTPOHHDbIX.

e npoBefeHnA VICCJ'Iep,OBaHI/II‘/'I n I/I3MepEHI/IVI TONWWHbI TOHKNX MNTIEHOK METOAOM cneKTpaan0|7| JIINNCOMETPUN.

OCHOBOI1 HaLMOHANbHOIO 3TajIOHa ABNAETCA HaHOU3MepuTesibHasA MawrHa NMM-1, Tak Kak UMeHHO OHa obecre-
YMBaET METPOJIONMYECKYIO MPOCIEXNBAEMOCTb U3MEPEHNI K ONpefeNieHnto eauHULbl ATMHbl — MeTPa Kak OCHOB-
HoM egnHuUe MexayHapogHow cuctembl eauHul (CH).

TEXHUYECKUE NMPENMMYLLECTBA

XapaKTepI/ICTVIKVI 3TaJIOHa CONOCTAaBUMbI C XapPaKTePUCTUKaMn EBPOFIEVICKI/IX 3TaJIOHOB aHANOINMM4YHOro Ha3Ha4eHuA.

OXWUIAEMbI PE3YNBTAT MPUMEHEHINA

HaunoHanbHbIN 3TanoH eAuHULbl AJINHbI B HaHOMETPOBOM AMana3oHe NO3BONINT pelnTb npo6nemy meTponorun-
yeckoro obecrneyeHus B cd)epe HaHOTEXHOJOI A, MOBLICUT KaueCcTBO U AOCTOBEPHOCTb V|3MepeHI/II7I B HAHOMETPOBOM
Anana3oHe |/|3mepeHV||7|, 06ecneymnT SKOHOMUIO BaTIOTHbIX cpencTts I'Ipe,ql'lpl/lﬂTl/IIZ pECl'Iy6J'IVIKVI, NOBbICUT KOHKYPEHTO-
CnocobHoCTb npoaykuymn pecny6n|/1Km.

TEKYWAA CTAOWNA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBartesbCKan pa60Ta.

CBEZIEHNA O NPABOBOW OXPAHE

HerT.
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MNOTEHUWMANBHbBIE NMOTPEBUTENT W/ BAMHTEPECOBAHHbBIE B PASPABOTKE

OcHoBHble noTpebutenn: OAO «MHTEIPAJl», OAO «OnTo3neKTpoHHble cuctembl», OAO «JTAHAP», THY «UHcTn-
TYT Tenno n maccoobmeHa mm. A. B. JlbikoBa HAH Benapycu», THY «®u3snko-texHmueckun nHctutyt HAH Benapyci»,
0 «HayuHo-npaktuyeckunm uentp HAH Bbenapycn no matepuanoBegeHuto», THIMO nopolwkoBon meTannypruu,
HY «MHcTnTyT Prsukm um. b. U. Crenanosa HAH Benapycuy, THY «MHcTuTyT 6uoopraHmyeckoi xumum HAH bena-
pycu», THY «MHcTUTYT dunsmko-opraHmyeckoi xummm HAH Benapycus, THY «HayuHo-uccnegoBatenbckumin LEHTP Npo-
6nem pecypcocbepexeHusi HAH benapycu».

PYKOBOAWTEJTb PA3PABOTKU

MaKapeBVN BJ'Ia,D,VIMVIp BpOHI/ICJ'IaBOBI/Iq, Ha4allbHNK NMPON3BOACTBEHHO-NCCNIEAOBATENIbCKOIo OTAENa |/|3mepeH|/||7|
reoMeTpunyecKknx BeIM4YmnH.

KOHTAKTHbIE A AHHbIE
E-mail: makarevich@belgim.by
Ten.: (+37517) 363 23 38
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X. YYPEXXOEHUE O6PA3OBAHUA «BEJIOPYCCKUN
rOCYQAPCTBEHHbIN TEXHOJIOTMYECKUN
YHUBEPCUTET»

19. TEPMOCTOMKWE KEPAMUYECKWUE MATEPUANDI, NOJTYYEHHDIE C UCMONIb30BAHNEM
OTEYECTBEHHOI'0 IMHNCTOrO CbIPbA, U OPTAHU3ALINA UX NPONU3BOACTBA
(coBmectHO ¢ KYI «JloeBcKui KOMOGMHAT CTPOMTENBHBIX MaTepuanoB»

0AO «[onecbecTpoii»)

ONMMCAHUWE PA3PABOTKN

PazpaboTaHbl COCTaBbl KEpaMUYECKMX MACC C MCMOJb30BaHNEM OTEYECTBEHHOTO MIMHUCTOrO CbiPbsl, TEXHOMOMMYe-
CKre napameTpbl MOoNyYeHUsa TePMOCTOMKNX KepaMMUeCKMX MaTepuranoB Ha X OCHOBe. B HacTosALlee Bpema ocyLecT-
BSIIOTCA NMPOMbILSIEHHbIE UCMBITAaHUA U3LENUIA, NMPOEKTHble PaboTbl Liexa Mo BbIMYCKY TEXHUYECKON KepamuKu. /13-
LEenusi Ha OCHOBe pa3paboTaHHbIX MaTepUasioB BO3MOXHO VCMOJb30BaTb B KAUeCTBE KOHCTPYKLMOHHbIX B TEMOBbIX
yCTaHOBKax M arperatax, NpMMEeHAILWNXCA B YCTPONCTBAX, MOABEPXKEHHbIX BO3AENCTBUIO HECTaLMOHApPHOro Tenso-
BOro nona (newagok, NoAcTaBokK, ornop, Konewl NHAYKTOPOB, fepXKaTeneln HarpesaTtenem, HocuTenen Kataam3aTopoB
W T. 4.) Npy OQHOBPEMEHHOM BO3AENCTBUNY NEKTPUYECKOro nona. Takne Kepammuyeckmne matepurasbl NPUMEHAIOTCA B
MaLUMHO- 1 CTAHKOCTPOEHWM, MEeTa/Typruu, Npor3BOACTBE CTPOUTENbHbIX MaTEPUANIOB, KEPaMUKK, B XUMUYECKOW OT-
pacnu. M3gennsa no cBoMM xapaKTepuctukam npubnmxatotca K npoayKuum, cootsetcTeytowweid TY BY 100354659.065-
2007. OCHOBHble CBONCTBA KepaMIMKM NpuBefeHbl B Tabnuue.

CBolicTBa pa3paboTaHHOI KepaMUKun

3HauyeHNe noKasaTena CBONCTB

XapakrepucTnka o6pazLoB KepaMmuKkm Kepamuka, BKiloalowan cornacho
oTeyecTBeHHOe TY BY 100354659.065-2007

rMUHUCTOE CbIpbe MK MKMA

Bopgonornowerue, % 15-20 10-16 6-12

KakyLlanca nnoTHOCTb, Kr/m? 1700-1860 1800-1900 1850-1950

OTKpbITasa NOPUCTOCTb (KaxkyLyasaca), % 30-35 18-32 12-25

TemnepaTypHbI KO3GOULMEHT NIMHENHOTO pacLumpe- . g i

Hus (TKJTP), a - 107° B uHTepBane 20-400 °C, K™’ 2,7-4,0 3,9-45 30-39

TepMOCTOMKOCTb, 4ncno Tennocmer (800-20 °C), 40-50 40 50

He MeHee

MNpepen npoyHocTy npu cxatum, Mla, He meHee 27-42 50 50

YnenbHoe o6bemHoe conpoTusnerue (npu 100 °C), Om-cm, 101 101 1010

HE MeHee

MNpenenbHO AOMYCTNMbIE OTK/IOHEHMA OT 3aAaHHbIX reo-
MeTPUYECKMX pa3mMmepoB Mo nobol 13 CTOPOH (AnameTpy) 2,0-3,0 3,0 2,0
n3genun, %, He bonee

OTO6UTOCTM KpaeB, MM, He boree 1,0-1,5 1,0 1,0
OrHeynopHocTb, °C, He MeHee 1350-1400 1400 1400

1300-1450 (B 3a-
Temnepatypa skcnnyatauymu, °C, He meHee 1250-1300 1350 BMCMMOCTM OT BUAA
moandrKaTopos)
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TEXHUYECKME MPEUMYLLECTBA

Mo cBOVIM 3KCMyaTaLMOHHBIM XapaKTePUCTUKAM N3Aenmns Npubnmxa-
l0TCA K CYLLECTBYIOLMM aHanoram (Cm. Tabnmuy).

MpenmyLlecTsa Ans notpeduTeneit U3genui:
« HU3Kan ceb6eCcTOMMOCTb MPOAYKLMI MO CPABHEHWIO C aHaNoramu;
+ BO3MOXHOCTb MpUoGpeTeHns nsgenuii 3a 6enopycckre pyonu;
« MPOCTOTa NOTUCTUKY;

+ COKpaLleHUe BPEMEHU MPOCTOS MPEANPUATUIA, UYTO CHUXKAET UX
yObITKY;

. HeO6XO,E|,I/IMbIe SKCrlyaTauMOHHbIE XapaKTEPUCTUKIN nsgenumn.

OXUOAEMbIV PE3YJIBTAT MPUMEHEHMA

Co3paHbl NpeAnoCbUTKX ANA OpraHM3aumm Npor3BoACTBa TEPMOCTOM-
Kol kepamuku B ycnoBuax KYT «JlToeBCKuMin KOMOUHAT CTPOUTENbHBIX Ma-
Tepuano» OAO «onecbecTpory, 4TO MO3BONUT PaCLUUPUTb CbIPbEBYIO
6a3y npeanpuUATMA, aCCOPTUMEHT BbiNMyCKaeMol BOCTPeOOBaHHOW WH-
HOBaLIMOHHOM NPOAYKUMK, TaKxKe opraHn3oBaTb 3agen AnAa npounsson-
CTBa ApPYrunx BULOB TexHNUYecKon Kepamuku. KYI «JloeBcknii KombrHaT
CTPOUTENBHbIX MaTepranoB» OTKPLITOro akuMoHepHoro obuectsa «Mo-
necbecTpon» ABNAETCS rpagoobpasyiollein opraHm3aumen, pabota Ko-
TOPOW cO3aaeT BO3MOXKHOCTb ANA TPYAOYCTPOMCTBA He TONIbKO crneLuna-
NNCTam Kepammnyeckom oTpacsiv, HO 1 COTPYAHMKAM Liesioro Kommnnekca
npeanpuATUA 1 yuypexaeHnii fomenbckon obnacTu. PaclumpeHne npo-
N3BOACTBEHHbIX BO3MOXKHOCTEN MpeAnpuATUA Npuaact Umnynbc Ans
pa3BUTUA pernoHa.

Kpome Toro, opraHusaums npous-
BOACTBa TEPMOCTOMNKIX MaTepUasos
6yneT cnocobcTBOBaTb 3KOHOMUW
BaJSIIOTHLIX CPeACTB NpefnpusaTui,
UTO CerofiHs fBMAETCA aKTyaslbHbIM.
Kpome ToOro, peuwatrcsa BOMpOCHI
MMMOpPTO3aMeLLEHNA U pecypcoche-
pexeHus B CTpaHe.

TEKYLLAA CTAOVNA PA3BUTA

MpoBoAATCA NPOMbILLIEHHbIE UCMbITAHUA U3LENUA Ha OCHOBE pa3paboTaHHbIX COCTAaBOB KepaMUUYeckux macc.
Pa3paboTtaHa TexHONOrMA NPOU3BOACTBA M3AENNI NPUMeHNTENbHO K ycnosuam KYT «JloeBckmii KOMBUHAT CcTpou-
TenbHbIX MaTepuanos» OAO «lonecbectpoii». CpeacTBa Ha peanmsaLlmio NpoeKTa BblAeNneHbl U3 MeCTHOro brogxeTa.
Bu3Hec-nnaH ogobpeH MHHOBAaLUMOHHbIM GOHAOM [OMeNnbCKOro 06MCNoNKoma, KoTopbi npodrHaHcuposan 50 %
paboT, ocTanbHble — 3a cYeT COOCTBEHHbIX CPEACTB NPEANPUATISA, a Takxe pecypcos obnacTu.

CBEZLEHMSA O NMPABOBOW OXPAHE

MpepnonaraeTcA nogaTb NaTeHTbl HA N306peTEHME COBMECTHO, Kak coTpyaHukamu YO «BI TY», Tak n KYI «/loes-
CKUIN KOMBUHAT cTpouTenbHbIX MaTepranoB» OAO «lonecbecTpoii»; KpoOMe TOro, OCYLLECTBUTb NOANMCAHNE NULIEH-
3MOHHOIO AOrOBOPA MO KUCMOMb30BaHUI0 Pa3paboTaHHON TEXHONOMM NPOM3BOACTBA N3AENUNIA NPeanpUuATreMm.

MOTEHUWMAJbHbBIE MOTPEBUTEST W/WJTN 3SAMHTEPECOBAHHbIE B PASPABOTKE

BC3 3A0 «AtnaHT», OAO «MuHckum 3aBog wectepeHy, OAO «fomcenbmaluy, OAO «bopucoBcknii 3aBog “ABTOrMapPo-
ycunutens”», 000 «HXeHepHbIN LeHTP “AMTUHXUHMPUHT"», OAO «TPECT LUAXTOCMELICTPOW», MPYN «Bopucos-

h e k. A
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CKMI CTaHKOCTpouTesbHbIN 3aBogy», OAO «KepamuHy, 3A0 «Jobpywickun ¢papdoposbiin 3aBog», OAO «benxynoxke-
pamuiKa» 1 ap.

PYKOBOOUTEJIN PA3PABOTKA

MNMonos Poctucnas lOpbeBuny, goueHT kKadenpbl TCHK YO «BI TY», KaHAMAAT TEXHUYECKMX HayK;
l'yna Nropb PomaHoBwy, anpekTop KYI «JloeBckuin KOMOMHAT cTpouTenbHbix MaTtepuranos» OAO «onecbecTpoi».

KOHTAKTHbIE AAHHbIE

Monos Poctucnas IOpbeBny

YO «benopycckunin rocyfapCcTBeHHbIN TEXHONOrMYeckKuil yHMBepcnTeT»:

E-mail: rospopov@mail.ru

Ten.: (+375 29) 761 87 60

lyna Uropb PomaHoBunY

KY «JloeBcKuin KOM6MHaT cTponTenbHbiX MaTtepuanoB» OAO «MonecbecTpoin»:
E-mail: igorgula@rambler.ru, love_ksm@mail.ru

Ten.: (+375 44) 749 34 06

-
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Xl. MEXTOCYAAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEXOEHUE BbICLLENO ObPA3OBAHUA
«BENTOPYCCKO-POCCUNCKU YHUBEPCUTET»

20. TEXHO/IOT'A COBMELLIEHHOIO MATHUTHO-AUHAMUYECKOI0O HAKATbIBAHUA
B AKTUBHOW TEXHONOTMYECKON CPEAE

ONMUCAHUE PA3PABOTKN

MoBblweHne pecypca TPUHOCONPKEHMI HA OCHOBE MOAUPUKaLUM NOBEPX-
HOCTHOro cnos ,u,eTane|7| KOMMJIEKCHbIM BO3A€I7ICTBVI€M MarHUTHbIM Noniem, MHO-
rOKpaTHbIM MUMMYNbCHO-YAAPHbBIM fedOPMUPOBAHMEM U aKTUBHOW TEXHOJOT -
yeckom cpenon.

TEXHUYECKWE NPEUMYLLEECTBA

lopoBOM 3KOHOMUYECKMI PDEKT OT BHEAPEHMA pa3paboTaHHON TEXHOSO-
rmm mogudukaLmm B NPOM3BOACTBO Ha STane OMbITHO-3KCNepMMEHTaIbHON
anpobauuy B yCNOBUAX MESIKOCEPUIHOTO MPOU3BOACTBA COCTaBnAeT bonee
30 tbic. gonn. CLUA.

TpaHcdepT TexHonorny, Npogaka NULEH3UN, pa3paboTKa TEXHONOMMYECKON
N KOHCTPYKTOPCKOM JOKYMEHTaLUK, CONPOBOXAEHNE BHeAPEHWA TEXHONOMMN
MoandMKaLMM Y 3aKa3urKa AN yNpoUYHeHNUs aeTanen.

Mpw BHEAPEHUMN TEXHONOIM Y 3aKa3uriKa BPeEMEHHO-CTOMMOCTHYIO XapaKTe-
PUCTUKY pa3paboTaHHOro NpoeKTa MOXHO NMpeACcTaBUTb CrliedyolMmMI 3Tana- |
MU:

+ cornacoBaHue 3agaHua (Bpema — 5 %, ctonmocTtb — 2 %);

+ pa3paboTka TEXHOMOrMYECKON U KOHCTPYKTOPCKOW JOKyMeHTauuu (Bpe-
Ma — 25 %, ctoumoctb — 28 %);

+ WN3roTOBJIEHME TEXHONIOMMYECKOW OCHACTKM ANA peanu3auuu TexHomo-
rum (Bpema — 25 %, ctonmoctb — 50 %);

- anpobauus 1 BHeapeHne TexHonormum (Bpemsa — 45 %, ctonmoctb — 20 %).
Obuwan onnTeNnbHOCTb NpPoeKTa cocTaBnsieT 10-12 mecsiLes.

TEKYLLAA CTAONA PA3SBUTUNA

BbinyLeH onbITHbIN obpasel,.

CBEZIEHWA O MPABOBOW OXPAHE

1. Mat. 22193 BY, MIK B 24 B 39/02. Cnocob 1 yCTPONCTBO AN OTAENOUYHO-YMNPOYHSIOLLEN 06paboTKy BHYTPEHHEN
NMoBepXHOCTU oTBepcTUA B deppomarHuTHON geTanu / B. K. LWener, A. M. Josranes, A. A. Xono6os, [1. M. Ceupena,
C. A. Cyxoukuii // 3aaButenb n nateHToobnagatens benopyc.-Poc. yH-T. — N2 a20140015; 3aasn. 03.01.2014; ony6n.
30.10.18, bron. N2 4. — 7 c.

2. Mat. 2029667 Poccuiickon Oepepauuu, MK/ 6 B 24 B 39/02. Cnocob oTAeNoUHO-YNPoYHALLEA 06paboTKu
W VHCTPYMEHT Aand ero ocywecteneHuna / A. M. losranes (Pecny6nuka benapych); 3aaButenb u nateHToobnagatesnb
A. M. loBranes. — N2 4400120; 3asaB. 29.03.1988; ony6n. 27.02.95, bion. N2 6. — 5 c.
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3. Mat. 2023578 Poccuickon Oepepauun, MK 6 B 24 B 39/00. Cnocob oThenoyHo-ynpoUHsioLen obpaboTtku /
A. M. Josranes (Pecnybnuka benapycb); 3aaButenb n nateHtoobnagatens A. M. [losranes. — N2 4732049/27; 3asaBn.
22.08.1989; ony6n. 30.11.1994, bion. N° 22. — 5 c.

4.Tat. 2068770 Poccuiickon Oegepauun, MK 6 B 24 B 39/02. Cnocob noBepxHOCTHOrO nnactuyeckoro aedbopmu-
pOBaHVA 1 UHCTPYMEHT AnA ero ocyuectsrieHma / A. M. loeranes (Pecnybnvka benapycb); 3aaButenb 1 nateHToobna-
fatenb A. M. loeranes. — N2 4922542/27; 3as8n. 29.03.1991; ony6n. 10.11.1996, Bron. N2 31. — 7 c.

5. Mat. 2089373 Poccunckon Oegepauun, MKW 6 B 24 B 39/02. Cnocob NnoBepXHOCTHOrO NiacTnyeckoro gedopmu-
pOBaHVA M UHCTPYMEHT AnA ero ocyulectsrieHna/ A. M. loeranes (Pecnybnvka benapycb); 3aaButesnb n nateHToobna-
fatenb A. M. loeranes. — N2 4924841/02; 3as8n. 05.04.1991; ony6n. 10.09.1997, Bron. N2 25. — 7 c.

6. MaT. 2052331 Poccuickon QOepgepaunm, MKW 6 B 24 B 39/02. Cnoco6 noBepXHOCTHOrO MiacTuyeckoro aedpop-
MUPOBaHMWA MOBEPXHOCTM BPALLEHMA U UHCTPYMEHT Ana ero ocywectsneHus / A. M. Josranes (Pecnybnuka bena-
pycb); 3asBUTeNb 1 NaTeHToobnagaTenb A. M. loBraneB. — N2 4854644/08; 3anBn. 27.07.1990; ony6:. 20.01.1996, Bion.
Ne2. —6¢.

7.MaTt. 17545 BY, MK B 24 B 39/06. HCTPYMEHT 1 CNOCO6 MarHUTHO-ANHAMUYECKOTO YNPOYHEHWSA MJIOCKOW NOBEPX-
Hoctu fetanm/ A. M. losranes, C. A. CyxoLKunii; 3asiBUTesb 1 NaTeHToobnagatens benopyc.-Poc. yH-T. — N2 a20111278;
3asBn. 03.10.2011; ony6n. 30.06.2013, bron. N 2. — 9 c.

8. Mat. 17976 BY, MIK B 24 B 39/02. Cnoco6 MarHWTHO-AMHaMUYECKOrO YNPOYHEHMA BHYTPEHHEN NOBEPXHOCTU
Kpyrnoro otBepctusi B MeTannnyeckon getanu / A. M. [losranes, [I. M. CBupena; 3aaBuTtesib 1 naTeHToo6NnagaTens
Benopyc.-Poc. yH-T. — N2 a20120052; 3as8n. 16.01.2012; ony6n. 30.08.2013, bron. N2 3. — 5 c.

Bcero no npoekty nosnyuyeHo 60 naTeHTOB Ha M306peTeHue.

MOTEHUWMAJIbHBIE NOTPEBUTENN /NN 3AMHTEPECOBAHHDbIE B PA3PABOTKE

MpumeHeHe pa3paboTKy Ha MaLUVHO-, aBTOMObUIIEe-, aBMa-, CyAo-, MPUOOPOCTPOUTENBHBIX PEMOHTHBIX 1 APYIUX
npeanpuaATUaX MeTannoobpabaTbiBaloLLlein oTpac/u.
PYKOBOAWTEJ1b PA3SPABOTKIN

Hosranes AnekcaHap MuxainoBuy, aekaH ¢akynbTeTa JOBY30BCKOW NOATOTOBKM U NpodopureHTaLmm, KaHauaat

TEXHUNYECKNX HaYK, AOLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: rct.bru@tut.by
Ten.: (+375 44) 345 40 56



21. TEXHOJIOTUA JyroBon CBAPKW KOHCTPYKLIMOHHDIX CTANEN C ABYXCTPYNHOW
KOAKCMAJIbHOM NOAAYEN KOMMOHEHTOB 3ALLUTHOWM TA30BOW CPEAbI

ONMCAHWE PA3PABOTKW

PaspabotaHa MpPVHUUNWANBHO HOBAs TEXHONOTUsA
MOBBILUIEHNA TEXHONIOMMYECKNX M IKOHOMUYECKMX MO-
KasaTenem npouecca AyroBol CBapKU KOHCTPYKLMOH-
HbIX CTanen 3a cueT GoOPMMPOBAHUS 3aLUTHOWN ra30BoW
cpefbl NepemMeHHOro cocTaBa HeNOCPeaCTBEHHO B 30HE
ropeHus gyru nyTem CMeluMBaHUA KOaKCuanbHO nopa-
BAaeMbIX B Hee He3aBMCUMbIX MOTOKOB aproHa u yrne-
KWCOro rasa.

TEXHUYECKME NMPEUMYLLECTBA

Mpegnaraemasn TexHonorna ABNSETCA NPUHUMNNANb-
HO HOBOW 1 3HAUYUTESIbHO MPEBOCXOAMT MMeloLMecs
aHanornm no 3KOHOMUYECKMM W TEXHONIOTMUYECKUM Ma-
pameTpam. OCHOBHbIM NMPENMYLLECTBOM ABNSETCA BO3-
MOXHOCTb €€ peann3aunm Ha yKe NMEILEeMC CBapouy-
HOM 06opyAoBaHMM 6€e3 3HauMTesbHbIX 3aTpaT Ha ero
MoZepHM3aLuio.

TexHonorva ABNAETCA MepCneKTVBHOM U MMEET He-
CKOJIbKO HanpaBneHWU fanbHeNLWwero pa3suTns:

+ CNocob ynpaBieHns TEXHONOrMYECKMI Napame-
TPaMK 3alMTHOW ra3oBOWM aTMocepbl MyTem Ha-
HOCTPYKTYpHOW MoanduKaumuy MOTOKa 3alyUTHOM
ra3oBoOW CMeCU Npu yroBoi CBapKe;

+ CBAapKa BbICOKOMPOUYHbIX CTanei 1 CniaBoB C BBe-
JAeHnem ¢TopcoaepKalmnx rasoBbiX KOMMOHEHTOB
SF6 oA MUHUMW3ALMKN HACBILLEHWA METana Boao-
poaom.

OMMOAEMbI PE3YNIBTAT MPUMEHEHMA

MoBbiweHne 3dpPeKTUBHOCTY NPUMEHEHUSA NpoLiecca
[OYroBoOW CBapKW B cpefe 3alUTHbIX ra3oB ANA BapKu
METa/IOKOHCTPYKLUUI Ha npeanpuatnax Pecny6nuku
benapycb n ctpan CHI.

TEKYLLAA CTAOWA PA3BUTUA

MoaroToBneHHOE NPOV3BOACTBO.

CBEZLEHMSA O NMPABOBOW OXPAHE

1. YcTpowncTBo ana Busyanmsaumm razoBoro notoka / B. . Kynukos, 10. A. Llymapes, A. O. Koportees, []. A. Oneluke-
BWY; 3aABUTESIb U NaTeHToobnagatensb MHY «MHCTUTYT nopoLwkoBon meTannyprumy. — 7645 BY, MINK B 23 K 9/00 —

N2 u 20110199; 3asBn. 2011.03.23; ony6s1. 2011.10.30.

2. HaxnectouHoe cBapHoe coepunHeHue nnactuH / 0. A. Liymapes, A. P. JlyueHok, A. O. KopoTeeB; 3aaBuTenb U na-
TeHToobOnagatesib F’HY «MHCTUTYT nopoLlukoBoi meTannyprumy. — 6412 BY, MINK B 23 K 33/00 — N2 u 20091018; 3asB1.

2009.12.03; ony6s. 2010.08.30.
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3. KoHCTpyKUpMA CKOoCa KPOMKM HEPa3beMHOro coeauHeHusa ¢ yrnosbim weom / 0. A. Llymapes, B. A. lNonkoBcKuiA,
B. H. Knoukos, A. O. KopoTees; 3asBuTenb 1 nateHtoobnagatens MYBMO «benopyccko-PoccMncknin yHMBepcuTe s, —
6805 BY, MINK B 23 K 33/00 — N2 u 20100432; 3aaB. 2010.05.06; ony6s.2010.12.30.

4. KOHCTPYKLUMA CKOCa KPOMKM Hepa3beMHOro coefiHeHna ¢ yrnosbim weom / 0. A. Llymapes, B. A. lonkoBckni,
B. H. Knoukos, A. O. KopoTees; 3asBuTenb 1 nateHtoobnagatens MYBMO «benopyccko-Poccumnckuin yHMBepcuTeTs». —
6799 BY, MINK B 23 K33/00 — N2 u 20100431; 3aasn. 2010.05.06; ony6s.2010.12.30.

5. CBapHoe coefmnHeHne nnacTvH ¢ npopesHbimu weamm / 0. A. Lymapes, B. T. Wmypaako, A. O. Koportees;
3aABuUTeNb 1 NaTeHToo6nagatens MHY «MHCcTUTYT nopolukoBon metannyprum». — 6869 BY, MK B 23 K 33/00 —
N2 u 20091026; 3assn. 2009.12.04; ony6n. 2010.12.30.

6. CBapHoe coepuHeHue nnactuH / 10. A. Llymapes, H. B. KupluuHa, A. O. KopoTees; 3aaButenb 1 nateHtoobnaga-
Tenb MHY «MHCTUTYT nopoLukoBon meTannyprum». — 7204 BY, MINMK B 23 K33/00 — N2 u 20100813; 3asa8n. 2010.09.29;
ony6n. 2011.04.30.

7. Dopma ana NoaroToBKU KPOMOK HEPa3beMHOro CoOeauHeEHMA ¢ yrnosbiMy weamu / B. B. decaTtHuk, 0. A. Liyma-
pes, B. A. lMonkosckui, B. H. Knoukos, A. O. KopoTees; 3aaButenb 1 nateHToobnagatens ['YBMNO «benopyccko-Poccumin-
CKUin yHuBepcuteT». — 7125 BY, MIMNK B 23 K 33/00 — N2 u 20100430; 3asas1. 2010.05.06; ony6n. 2011.04.30.

8. YcTpowcTeo ana Busyanmsaumm razosoro notoka / B. . Kynukos, 10. A. Llymapes, A. O. Koportees, [. A. Oneluke-
BUWY; 3aABUTENDb U NaTeHToobnagatenb MHY «MHcTUTYT nopolukoBon meTannyprumn». — 7645 BY, MMNK B 23 K 9/00 —
N2 u 20110199; 3asBn. 2011.03.23; ony6n. 2011.10.30.

9. YcTponcTBo AN 3awmTbl cBapoyHowm BaHHbI / A. O. KopoTees, B. I. Kynukos, 0. A. LlymapeB; 3aAaBuTenb 1 naTeHTo-
obnapatens ['YBMO «benopyccko-Poccumnckuin yHnsepcuteT». — 10194 BY, MMNK B 23 K9/16 — N2 u 20130946; 3anBn.
2013.11.18; ony6n. 2014.08.30.

10. YcTponcTBo Ana 3awmtbl cBapoyvHou BaHHbl / A. O. Kopotees, B. M. Kynukos, 10. A. Llymapes; 3aasuTenb n na-
TeHToOONagatenb ['YBIMO «benopyccko-Poccuiickuin yHusepcutet». — 10194 BY, MINK B 23 K 9/16 — N2 u 20130946;
3anBn.2013.11.18; ony6n. 2014.08.30.

MOTEHUWMAJTIbHbIE NOTPEBUTENWN /NN 3AMHTEPECOBAHHDbIE B PA3PABOTKE

CBapOLIHOE npon3BoACTBO B MALLNHOCTPOEHUN, He(I)TEXI/IMVII/I, JHepreTuke, aBTOMO6I/IﬂeCTpOGHI/IVI, cTpouTenbcTBe.

PYKOBOJWTEJ1b PA3PABOTKIW

Kopotees ApTyp Onerosuy, 3aBefytolynii Kadeppoi «ObopynoBaHre U TEXHONOTUA CBAPOUYHOTO NMPOV3BOACTBAY,
KaHAMAAT TEXHUYECKNX HayK, AOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: karatseyeu_artur@fastmail.com
Ten.: (+37529) 8454970
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22. MEXAHWYECKU NETUPOBAHHbIE KOMMO3ULIWOHHBIE MOPOLLKK
ANA rA30TEPMUYECKNX MOKPbITUN

ONMMCAHWE PASPABOTKN

MopowKN AnA ra3oTepMMYECKOro HambUIEHUA MOMYYalT METOAOM
peakLMOHHOTOo MeXaHWYeCKoro NerMpoBaHuns, KOTOPbIA 3aK/ovaercs
B 06paboTKe B S3HEProHanpsiXeHHON MeNbHILe-MexaHopeakTope cMe-
CU UCXOMHBIX MOPOLIKOOOPa3HbIX KOMMNOHEHTOB MaTPUYHOrO MeTajna
1 3NIEMEHTOB, B3aVIMOAENCTBYIOLLMX C OCHOBOW MUK MeXay coboli ¢ 06-
pa3oBaHMeM ynpoyHsiowux das. Monyyaemble NOPOLIKM U MOKPbITWS U3
HUX OTNIMYaloTCA 6onee BbICOKOW TBEPAOCTHIO U XapOoNpoUYHOCTbIo. Mo-
KPbITUA UMEIOT MOBbILUEHHY0 N3HOCOCTOMKOCTb.

I'Ipe,qnaraemaﬂ TEXHONOIMA No3BoNdeT I'IOﬂyLII/ITb MOPOLWKWN NpaKkTnye-
CKU No60ro XMMmM4Yeckoro cocTtaBa.

Kpome MeTanNnnyeckmnx nopoLUKOB TEXHONIOMNA NO3BOJIAET NOojy4vaTb
MeTannokepamMmmnyeckne matepuarnbl, a TakKe NOPOLLIKN Ha OCHOBE Kepa-
MUKW.

TEXHUYECKME NMPEUMYLLECTBA

MoKpbITVA U3 pa3paboTaHHbIX MOPOLLIKOB OTMYAOTCA GOsee BbICOKU-
MW XapOMNPOYHOCTbIO, TBEPLOCTBIO U N3HOCOCTOMKOCTbBIO, MPU 3TOM KX
CTOMMOCTb HE MPEBBILAET CTOMMOCTY CEPUINHO BbIMYCKAaeMbIX MaTepu-
anos.

ECTb BO3MOXHOCTb PerynmpoBaTth XMMUYECKNIA COCTaB, a TakXKe cpep-
HWIA pa3mep YacTuIL, NosyYaemblX MOPOLLIKOB.

OXMOAEMbIN PE3YNIBTAT MPUMEHEHMSA

PaspaboTaHHble MaTepuanbl MO3BOAAT YBENUUWTb PaboTOCnocob-
HOCTb BOCCTaHaB/IMBAEMbIX U YMPOYHEHHbIX AeTaNlel, CHU3UTb 3aTpaThl
Ha MaTepuarbl, obecneyat MMMNOpPTO3aMeLleHMe.

TEKYLWAA CTAOVNA PA3BUTUA

Pa3zpaboTka BHeipeHa B NPOW3BOACTBO.

CBEZLEHWSA O NMPABOBOW OXPAHE

Pa3pa60TKa He 3alnuieHa NpaBoOBbIMN AOKYMEHTaMW.

MNOTEHUWAJIbHBIE MOTPEBUTENU U/WNN SANHTEPECOBAHHDIE B PASPABOTKE

PaspaboTka ncnonbsyetca Ha OAO «bM3», 3A0 «Pemesa», OAO «KynbbiweBA30T», OAO «MormneBxMmBOsIOKHO.

PYKOBOAWTEJIb PA3PABOTKW
®epoceHko Anekceln CepreeBuy, fOLEHT Kadepbl «<TEXHONOTMW METanoB», KAHANAAT TEXHUUYECKUX HayK, AOLIEHT.
KOHTAKTHbIE AAHHbIE

E-mail: 5trannik@tut.by
Ten.: (+375 29) 546 96 34
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XIl. YYPEXXAEHUE OBPA3OBAHUA «I§PECTCKI/IIZ
roCYAAPCTBEHHbI TEXHUYECKUUN YHUBEPCUTET»

23. BECTIWJIOTHAA TENEXKA

ONMWMCAHWE PA3PABOTKN

becnunoTHas Tenexka — MOOWbHBbIN p060T, NO3BONAOLWNN ocyLecT-
BJIATb TPAHCNOPTUPOBKY MPOoAyKUMM Ha CKjladax, B Npon3BOACTBEHHbIX
Lexax, B CynepmapkeTtax. CnocobHa 3aMeHNTb rpomosgkune KOHBeVIeprIe
CNCTEMDI.

B 3aBucMmocTn oT TMna, becnnnoTHasa Tenexka MoXeT paboTaTb Bykcu-
poM, NepeBo3a Apyrue TenexKu, Win nepeso3vymnKom, NogHNMasa 1 nepe-
BO3A Ha cebe rpy3sbl (CTennaxu, nannetb U T. fj).

TEXHUYECKWE NPEUMYLLEECTBA

MoO6ubHBIA POGOT MOXKET paboTaTb Kak Ha CbeMHbIX aKKyMyAaTopax,
TaK 1 3aps>KaTb BCTPOEHHbI aKKyMYyIATOP Ha OTAEeNbHO CMOHTMPOBaHHON CTaHUMWU. becnunoTHas Tenexka cHabxe-
Ha BCEMM HeObXOAVMMBIMU CUCTEMAMU U 3fIeMEHTaMM 6e30MacHOCTY, MOXET SKCMIyaTUPOBaTbCA Ha BPeAHbIX Uu
OMacHbIX NPOU3BOACTBAX, MECTaX CKOMNEHUS Nofel U APYrX ABUTAIOLUXCA TENEXEK.

BecnunotHaa Tenexka MMeeT Tpy TMNa AaTYMKOB. MIHOYKTVBHbIE Y MHPPAKPACHbIe AaTUMKU, PAaCMONIOXKEHHbBIE B Ca-
MOM HU3Y TeNIEXKM, ByayT CUNTbIBATb TPAEKTOPUIO MarHUTHOW NEHTbI UM YePHOWN NIMHUK. JaTuMKK, PacrnonoXeHHble
BrnepeAn aBTOMaTMYeCKOro TPaHCMOPTa, AOMKHbI NpefoTBpalLaTh ftoboe CTONKHOBEHME C NPenATCTBUEM, MO3TOMY
NPVMEHAIOTCA YNbTPa3BYKOBbIE AAaTUMKUN PACCTOAHUA.

OXULAEMbIV PE3YNBTAT MPUMEHEHNSA

MNo3BonuT 3ameHUTb rpomosgkue KOHBeVIeprIe CNCTEMDI. CFIOCO6CTByET N30IMpPOBaHUIO pa6OLIVIX OT BPeAHbIX N
onacHbIX ycn03|/|17| nponseBoAcTBa.

TEKYWAA CTAOWA PA3BUTUA

BbinyLueH onbITHBIM 06pa3el,.

CBEZEHWA O NMPABOBOW OXPAHE

I'Ionyqu NaTeHT Ha NONE3HYI0 MOoAeNb.

MNOTEHUWMANBHbBIE MOTPEBUTEST U/WJT BAUHTEPECOBAHHbBIE B PASPABOTKE

COO0O0 «[1xodpe JTabopTexHrKay, CKNaicKMe onepaLmm Ha NpeanpuaTUaX PasfinyHblX oTpacnen, maconepepaba-
TbiBalOLLas OTpacsb.

PYKOBOJWTEJIb PA3PABOTKU
OHbIcbKo Cepreii POMaHOBWY, fiIeKaH MALIVHOCTPOMUTENBHOMO GpaKyNbTeTa, KaHAMAAT TEXHUYECKUX HayK, JOLEHT.
KOHTAKTHbIE AAHHDbIE

E-mail: osr@tut.by
Ten.: (+375 29) 724 01 74
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24. TEXHO/IOTUA YNPOYHEHUA MPOBUBHDIX MYAHCOHOB LLTAMMOBOW OCHACTKM
HAHECEHWEM KOMMO3ULIMOHHDIX MOKPLITUI KAPBOHUTPUAA LINPKOHUSA

ONMCAHWE PA3PABOTKW

PaspaboTtaHa TexHONorMs rmbpraHOro ynpoYHeHus paboumnx
NOBEpPXHOCTEN YAAPHO-WITaMNOBOr0 WMHCTPYMEHTA, W3roTOB-
neHHoro n3 ctanu X12M® n paboTaloLero B yCIOBMAX BbICOKNX
NneproanYecKnX Harpy3okK, myTemM MOHHO-Ny4YeBOro a3oTNpPoOBa-
HWA MOBEPXHOCTHOrO CNOA N NOC/eyoLero HaHeCeHNA HaHO-
CTPYKTYPUPOBAHHOIO KOMMO3ULVNOHHOIO MOKPbITUA HUTPUZ
LUMPKOHMA — KapboHuTpua umpkoHusa (ZrN — ZrCN). Co3paH-
HaA TEXHOJIOr A MO3BONAET NOBbICUTL TBEPAOCTb MOBEPXHOCTU
UHCTpyMmeHTa fo 50 Ma npu cHuKeHUn KoadduLmeHTa TpeHns
no ctanu go 0,3-0,5. NpoussoacTBeHHbIE NCNbITAHUA NaPTUX
BbIPYOHbIX NyaHCOHOB M3 cTanu X12M® ¢ npesBaputesnbHbIM
WNOHHO-NTyY€eBbIM a30TMPOBaHNEM NOBEPXHOCTM U KOMMO3MLM-
OHHbIM MOKPbITUEM Ha OCHOBE HaHOKPUCTaNIMyeckoro Kapbo-
HUTPUZA LUPKOHMA 1 aIMa3onofobHOoro yrnepoga nokasanu
yBenuMueHme cpoKa cyly6bl B cpegHeMm B 2,3 pa3a Nno CPaBHEHUIO C MICXOAHbBIM MHCTPYMEHTOM.

TEXHUYECKME NMPEUMYLLECTBA

Bo3moxHoCTb nony4vyeHuA O,IJ,HOCHOVIHbIX I'IOKprTVIVI C NCNOoNb30BaHMEM CTaUMOHAPHOINo NCTOYHMKa mMeTaninye-
CKOW Mn/ia3mbl npu nogaye B BakyymMmHyto Kamepy peakuMoHHOro MoHorasa n nony4yeHme KOMno3nyMoHHbIX I'IOKprTVIIZ
3a CYyeT ynpaB/ieHNA COCTaBOM ra3o0BOM CMeCU. 3HauMTeNIbHOE YBeNIMYEHKEe SKCMTyaTaLlMOHHbIX XapaKTepPUCTMK Npu
KOMMEpPUECKOW LieHe Ha NoKpbIThe B 15-20 %. ObecneyeHne NMNOPTO3aMeLLeHNA.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

Mcnonb3oBaHue ,D,aHHOVI TEXHOJIOTMN NO3BOJINT 3HAYUTENbHO YBENMNYNTDb peCypC yaapHO-WTaMnoOBOro MHCTPYMEH-
Ta, YMEHbLWNTb KO3¢¢VILWI€HT TPEeHMA NO CTal N MOHU3UTb 3aTPaTbl NPeANPUATAA Ha LUTAMIMOBYIO OCHACTKY.

TEKYLWAA CTAANA PASBUTUA

Pa3paboTka BHefpeHa B NPOM3BOACTBO.

CBELEHWA O NMPABOBOW OXPAHE

Her.

MNOTEHUWANbHbBIE MOTPEBUTEST /WU 3AMHTEPECOBAHHbIE B PASPABOTKE

MpeanpuaTusa MawmHocTpoutenbHoro npoduna B Pecnybnuke benapyco 1 3a pybexom.

PYKOBOOWTEJTIb PA3PABOTKN
OHbicbko Cepreit POMaHOBMY, AeKaH MALIVHOCTPOUTENBHOTO GaKybTeTa, KAHANAAT TEXHUYECKUX HaYK, AOLIEHT.
KOHTAKTHbIE AAHHbIE

E-mail: osr@tut.by
Ten.: (+375 29) 724 01 74
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XI. YYPEXXAEHUVUE OBPA3OBAHUA
«BUTEBCKUN FOCYAAPCTBEHHbIA YHUBEPCUTET
WMEHMU . M. MALLEPOBA»

25. NPOTPAMMHbIW KOMMNEKC 4191 MOLENNPOBAHUA MPOLLECCOB ®OPMUPOBAHUA
HU3KO3HEPTETUYHbBIX NOHHO-2JIEKTPOHHDIX MYYKOB B UCTOYHUKAX 3APAMKEHHDIX
YACTUL C MNASMEHHBIM SMUTTEPOM

ONMWMCAHWE PASPABOTKN

MporpammMHbIfi KOMMIEKC MO3BONAET PAClUMpUTL 06- 80000000000
NnacTb NPVYIMEHEHNWA NyYeBbIX TEXHOMOMMIA Ha Npeanpu-
ATUAX NPUOGOPO- U MaLMHOCTPOUTENbHOrO npoduna  ©0000000000
Pecnybnukn Benapycb. WHTepdeiic nporpammHoro
obecneyeHna NPOCT U VMHTYUTUBHO MOHATEH ANS MOMb-
30BaTeNIsl, YTO rapaHTMpyeT KayecTBo paboTbl C Mpo- 2000000@300
rpPaMMHbIM MPOAYKTOM. 3a CYET Co34aHHO COBCTBEHHOM
MaTeMaTUYeCKON MoAenn faHHOe nporpammHoe obec-
neyeHvie NO3BOJIAET YNPOCTUTb CO3aHNE KOHCTPYKLUIA
MIa3MEHHbIX UCTOYHUKOB B COOTBETCTBMU C 3afjaHHbIMU
napameTpamu. [laHHOe nporpaMmmHoe obecrneyeHme Tak-
e Crnocob6HO CNPOrHO3MpPoBaTh MO BXOAHbIM JAHHbIM
KOHEUHbIN pe3ynbTaT, YTO CYLECTBEHHO YAELleBnsAeT
NpOon3BOACTBEHHDIN NpoLEecc.

40000000000

¢]

lpumep uHmMepelica npoepammHozo obecneyeHus

TEXHUYECKWE NPEMMYLLEECTBA

Ha paHHbIN MOMEHT AnA pacyeTa CUbHOTOYHbIX MYYKOB CYLLECTBYET HECKOJIbKO MAaKETOB NMPUKNaAHbIX MPOorpamMm
(M), Takux kak: MAGIC (CLLA), MAFIA (Tepmatnus, CLLIA), CEM (CLLIA), KARAT (Poccus, CLLA), POISSON (HoBocnbumpck,
CLUA), TAU (CaHkT-MeTtepbypr), OPA (HoBocnbmpck), BEAMCAD (MockBa). [laHHbie MMM ncnonb3yoT pa3ninyHble mMe-
TOAbl AUCKPETM3aLMUM NOTOKa 3apseHHbIX yacTul, MAGIC, MAFIA, CEM, KARAT ncnonb3ytoT gjis 3Toro Mmogenb 60b-
wumx Yactuy, POISSON, BEAMCAD 1 3PA, B cBOIO ouepeb, NPUMEHAIOT Mofesib HegepopMUpyemMbix TPYOOK TOKa, a
TAU ncnonb3yeT nnv nepsbi, Ui BTOPOW MeTOA.
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Hu oguH 13 onucaHHbIx Bbiwe (M1l He yunTbiBaeT B MOAENN BTOPUYHOW 31EKTPOHHO-31EKTPOHHOW 1 MIOHHO-3/1eK-
TPOHHOW SMUCCUN. TaKXKe He YUUTbIBAETCA KOMMEHCUPYIOWWIA 3apAA ANA SEKTPOHHbIX MYUYKOB, o6ecneunsaowminca
13BHe, MOJeNMpPOBaHNe ONTUYECKMX XapaKTepPUCTUK NMYUYKOB B crcTeme GopMMpPoBaHMA Nyukos. Kpome Toro, B CyLe-
CTBYyIOLLEM MPOrpaMMHOM obecrneyeHnn He yuuTbiIBaeTcA MarHUTHoOe MnoJsie, KoTopoe CrocobHO BAMATL Ha GopMUPO-
BaHMe Ny4YKOB, YTO OCOBEHHO MOXET CKa3aTbCA B CUCTEMAX C MOABUMXHbIM SMUTTEPOM.

MpepctaBnseMblli NPOrPaMMHbBIA KOMIMJIEKC MO3BOJIAET YUECTb BbILLEN3NOXKEHHbIN GYHKLMOHAN, Yero He MoryT
caenaTtb CylecTByioLive nporpaMmel. Ha oCHOBaHMM CO34aHHOM MOAeNM U NMPOrpaMMHOrO MpodyKTa MOAEnupo-
BaHMA BO3MOXKHa ONTUMM3ALMA NpoLeccoB GOPMUPOBAHUA HU3KOIHEPreTUUECKNX MYUYKOB 3apsXKeHHbIX YacTul,
B pAfe pa3paboTaHHbIX paHee KOHCTPYKLMIA MAa3MeHHbIX MCTOYHMKOB.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

MnaHupyemble pe3ynbTaTbl 6yAyT MCMONb30BaHbI NPU pa3paboTke HOBbIX KOHCTPYKLMIA, a TaKXKe yCOBEePLUEHCTBOBA-
HUU CyLiecTBYyloLero 060pyaoBaHNA NNasMeHHbIX UCTOYHWKOB, BHeJJpeHre KOTOPbIX MO3BOANT paclupuTb 061acTb
NMPYMEHEHNA NyYeBbIX TEXHOMOMMI Ha NPeanpUATUAX NPMOOPO- U MaLMHOCTPOUTENbHOro npoduna Pecny6nmku
Benapycb (TexHONOrMM MOHHO- 1 SNEKTPOHHO-NYYeBOro BO3AENCTBUA MPeACTaBAAT MHTepeC ANA ceayowmx npes-
npuatun benapycn — OAO «BEJIA3», OAO «MT3», OAO «Amkogop», OAO «MA3» n gp.).

TEKYLWWAA CTAONA PA3BUTA

BbinonHeHa Hay4YHO-nccnegoBatenbCkaa U ONbITHO-KOHCTPYKTOPCKAA (TexHONOrMyeckas) pa60Ta.

CBELEHMA O NMPABOBOW OXPAHE

Nmeet NPU3HAKN NAaTEHTUPOBAHUA.

MOTEHUWMANDBHBIE MOTPEBUTENTA /NN BAMHTEPECOBAHHbIE B PA3PABOTKE
OAO «BEJ1A3», OAO «MT3», OAO «Amkopop», OAO «MA3»,

PYKOBOOWTEJ1Ib PASPABOTKIW

LLingnosckasa naHa BnagmmmpoBHa, acnnpaHT.

KOHTAKTHbIE AAHHDbIE
E-mail: dianabirukovaseal@gmail.com
Ten.: (+37529) 817 45 26

26. MOAAYJIb NUHOOPMUPOBAHUA 0 CPABATbIBAHUU
MOXAPHOI0 M3BELLATENA — MUCNU

ONMMCAHWE PASPABOTKN

MUCNN (mopynb mHpopmmpoBaHua o cpabaTbiBaHMM MoO- MIHCMA pagom c ANK
»apHoro v3BeLaTtensa) — 3T0 MoAyJb, NPeAHa3HauYeHHbIA AnA
CBOEBPEMEHHOrO pearnpoBaHne Ha BO3ropaHne B MOMeLLeHN-
AX C YCTaHOBNEHHbIM aBTOHOMHbIM MOXapPHbIM W3BeLlaTenem
(Ann).

MUCTIN HykeH, B nepByto odyepenb, A5 MAaKCMasibHO Obl-
CTPOro yBeAOMIIEHUA CY>KO MOXKapHOro pearpoBaHnA 1 Bia-
ZenbLeB umyllectBa o cpabatbiBaHum AMU. OcobeHHO aKTy-
anbHO B TeX CJlyyasx, KOoraa BrafgenbLeB HeT AoMa. DTOT MOAYJIb
TaKXXe aKTyasleH AJiA KOHTPOJA oObIX APYruX 0ObEKTOB, AJiA
npeAoTBPaLLeHNA NoXapa Ha HayalbHOM STarne BO3ropaHus.

MWCNH & pabouem
MOACHEHWK
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Mpwu cpabaTbiBaHum AN ycTaHOBREHHBIM Ha HeM MUCTIA momeHTanbHO obpabaTbiBaeT MHGOpMaLMio Ajis NpepoT-
BpaLLEHNA NIOXKHBIX BbI3OBOB U NoCsie NoATBepKaeHnA cpabatbiBaHna AN otnpaBnaeT cooblueHne B MeCCeHAKePbI
Ha aKKayHTbl 3aperncTpMpoBaHHbIX NONb30BaTeNeNn.

TEXHUYECKWE NPEUMYLLEECTBA

B oTiMume OT CywecTBYIOWMX PELIEHNI Ha PbiHKe (KaK 3apy6exXHOM, Tak 1 oTeyectBeHHOM), MUCTIN paboTaeT He-
3aBVICUMO OT MOXKAPHOTO U3BELLATENSA 1 HE BIMAET HA ero paboTy 1 CPOK aBTOHOMHOM Ciy»6bl. Kpome Toro, MUCTIN
yCTaHaBVBaeTCA Ha yXKe umetowmecs AlW, 3a cueT yero yaelueBnseT nepeobopyaoBaHue nomellenni, roe AN yxe
ecTb.

MUCMN He TpebyeT oTAENbHOrO NPUAOXKEHNA ANA PaboTbl U MOXKET OTNPaBAATb yBeAOMIEHMA B GONbLUNMHCTBO
CYLLECTBYIOLMX MECCEHAKEPOB.

Ha paHHoOM 3Tane pa3pabotku MUCTIUN paboTaet nocpepcteom cetn Wi-Fi, HO B Byayliem nnaHUpyeTcs Bepcus,
paboTatowas uepes cetn GSM (2/3/4/5G).

CpoK aBTOHOMHOW paboTbl JOCTUraeT OAHOrO rofa, YCTPOMCTBO OMOBeLLaeT O HU3KOM 3apsafe cOOCTBEHHbIX 3e-
MEHTOB MUTaHMA N 0 HN3KOM 3apage AlN.

OMWOAEMbI PE3YJIbTAT MPUMEHEHWA

PazpaboTka nnaHMpyeTcs K UCMOMb30BaHMIO Kak YaCTHbIMU NMOJIb30BaTENAMY [/15 NOBbILIEHNA 6€30MacHOCTM CBO-
€ro UMyLLecTBa U JOMOMHUTENIbHOFO KOHTPOJA 33 NOXWUAbIMU JIIOAbMU 1 NIIOAbMU CO CHUKEHHOWN feeCnoCcoBHOCTbIO,
TaK W OpraHmn3aLusaMmM A NOBbILLEHWA YPOBHA 6€30MacHOCTN MOMELLIEHNIA, HE MOAKIOUEHHbIX K LIEeHTPanM30BaHHOM
OXPaHHO-NOXXAPHOW CUTHaNM3aLNN.

TEKYLLAA CTAONA PA3BUTUA

BbinonHeHa HayyHo-MCCNejoBaTeNIbCKas UK OMbITHO-KOHCTPYKTOPCKas (TeXHoNornyeckas) pabota.

CBEZIEHWA O NMPABOBOW OXPAHE

Wmeet NMPY3HaKN NaTeEHTUPOBAHNA.

MOTEHUMANBbHbBIE MOTPEBUTEST N/WJT SAMHTEPECOBAHHbBIE B PA3SPABOTKE

YacTHble nonb3osatenu, UM, cnyx6bl 2KKX.

PYKOBOAWTEJ1b PA3SPABOTKIN
Hosrynesuu Imutpuin AnekcaHapoBmy, npenogasatesb Kadenpbl MHXeHepHON GrU3nKu.
KOHTAKTHbIE OAHHbIE

E-mail: D.Dovgulevich@ya.ru
Ten.: (+375 25) 966 21 61



XIV. YHPEXXAEHWUE OBPA3OBAHUA
«FPOAHEHCKUN TOCYAAPCTBEHHDbIV
YHUBEPCUTET UMEHU AHKU KYTIAJ1bl»

27. CbEMHASl HACAZLKA ANA TMAPOBAKYYMACTUPALUM NAKYH HEBHbIX
MWHIAJINH (COBMECTHO C YYPEMAEHWEM OBPA30BAHUA «POJHEHCKMIA
FOCYAAPCTBEHHbIN MELULIMHCKUA YHUBEPCUTET»)

ONMUCAHUE PA3PABOTKN

PaspaboTaHa KOHCTPYKLUS CbeMHOW HacagKm afis rugpo-
BaKyyMacnumpauum nakyH HEGHbIX MUHAANVH U3 HAHOKOMIO-
3ULMOHHBIX MOSIMMEPHBIX TEPMOMIACTUYHBIX MaTepuanos
C MOBbBILWEHHON OaKTepPUUUAHOCTbIO, KOTOpas MO3BOJNAET
NpoBOAWTb ONepPaTUBHOE JfieyeHre 1 NPodUNaKTMKy 3a60-
NeBaHU ropna Npy JOCTVXEHWM 3HauMMoro 3¢dekTa 3a
CYeT HanpaBfeHHOW NOAayYn IEKaPCTBEHHOTO NpenapaTta B MOPa)KeHHY0 061acTb NyTeM yrpaBsieH!si MOTOKOM C Mo-
MOLLbIO OPUTMHaNIbHOFO TEXHWYECKOro peLleHns. Pa3paboTaHHble cOCTaBbl Ha OCHOBE TePMOMIACTUYHbBIX MaTepma-
noB 0651aAatoT BbIpaXXeHHbIM OaKTepuUraHbIM 3¢ deKToM, NoaaBnsaa HebnaronprATHble GOXMMUYECKIE MPOLLECCHI B
POTOBOW NONOCTY, yBenmurBas 3GdeKT neyeHus n npodrnakTNKy OTOPUHOMAPUHIONOrMYeCKUx 3aboneBaHunii, pac-
npocTpaHeHHbIx B benapycn n ctpaHax CHI.

TEXHUYECKWE NMPEUMYLLEECTBA

PazpaboTaHHas KOHCTPYKLMA HacagKy Anst nedeHus 1 npoduiakTKi OTOPYHONAPUMHIONOrMYecKnx 3aboneBaHmnn
13 6aKTepULMAHBIX MOIMMEPHBIX MaTepranoB He MMeeT aHanoros B benapycu n NnpeBoCcxoanT No napameTpam Tex-
HONMOMNYECKMX 1 GYHKLMOHANbHbIX XapPaKTEPUCTUK HACAZKW, N3rOTOBJIEHHBIE 113 HEPXKABEIOLMX CJIAaBOB.

HoBas KOHCTpYKUMA HacaflKu 3aLumiLeHa nateHTom Pecny6nukm benapycbh Ha n3obpeTteHue.

OMXUIAEMbIV PE3YNBTAT MPUMEHEHUSA

MpyMeHeHNe pa3paboTaHHOM KOHCTPYKLMIW HAacaaKu Ans eYeHust v NpodUIaKTUKN OTOPUHOMAPUHIONOMMYECKIMX
3aboneBaHunin B neyebHbIX yupexaeHusax benapycm no3Bonut CHM3MTb ypoBeHb 3a601€BaeMOCTUN PacnpOCTPaHEHHbI-
MU 3a00/1€BaHUSMM rOpsia B CBA3N C MHPEKLVNOHHBIM MOPa)KeHNEM NlaKyH HEOHbIX MUHAANWH 33 CYET HamnpaBeHHOrO
rnopasnieHns 601e3HETBOPHOMO COAEPKUMOTO NyTeM YAaneHUA NOTOKOM JIeKapCTBEHHOIO NpenapaTta cneuranbHOro
Ha3HAYeHUs! U OQHOBPEMEHHOTO YAaNIeHNsA NATOreHHON cpefbl 13 30HbI MopaxeHus. MprMeHeHre GaKTepULNAHbIX
MaTepUanoB AJiA N3roToBNIEHNA NEMEHTOB HAaCAAKM NMO3BOIAET CHM3NTb 3PPEKT 3apakeHNA NATOreHHbIMK KOMMO-
HEHTaMU 1 YBENNUNUTb 3GPEKTUBHOCTL NleUEHNS U MPOPUIAKTUKIN PacnpOoCTPaHEHHOTO BUAa 3aboneBaHuin.

TERKYLLAA CTAONA PASBUTUA
BbinonHeHa HayuHo-UccnenoBaTenbCcKasn 1 OMbITHO-KOHCTPYKTOPCKaA pa3paboTka. BbinyLeHbl OnbITHasA 1 ONbITHO-
NPOMbILLIEHHAA NapTMA n3genun B Konnyectse 4000 LT. N0 TeXHUYecKon AokymeHTaumn TY BY 500037559.003-2015.

MonyueHo pa3pelueHre MUHUCTEPCTBA 34 paBoOXpaHeHNs Pecny6nukn benapycb Ha NpMMeHeHWe HacagKu B Ne-
yebHbIX yUpeXKAeHUAX AN NeYeHUs U NPoUNAKTUKM OTOPUHONAPUHIONOrMYECKNX 3ab0neBaHNNA.

CBEZIEHWA O NMPABOBOW OXPAHE

OpHopa3oBas cbeMHas HacafKka Ans annapata rmgpoBakyymacnupaumm nakyH He6HbIX MUHAANWH: nat. BY 21874
/ O.T. Xopos, B. A. Ctpyk, B. B. 3uHuyk, /. Y. Anewnk, B. A. Hosoceneukun, B. I. CopokuH, C. B. ABgeinuuk, C. B. beneu-
Kuin. — Ony6n. 30.04.2018.
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MNOTEHUWMABbHbBIE MOTPEBUTENT U/WIT BAMHTEPECOBAHHbBIE B PASPABOTKE

Mpepnpuatus MuHUCcTepCTBa 35 paBooxpaHeHnsa Pecnybnukn benapycb, Poccunckoin Qegepauun n ctpax CHIL

PYKOBOOWTEJb PASPABOTKU
AHTOHOB AnekcaHap CepreeBuny, KaHANAAT TEXHUYECKUX HAYK, AOLIEHT.
KOHTAKTHbIE AAHHDbIE

E-mail: antonov.science@gmail.com
Ten.: (+375 29) 265 99 36
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XV. OEAEPAJIbHOE TOCYAAPCTBEHHOE
BIOAXXETHOE ObPA3OBATEJIbHOE YYPEXOEHUE
BbICLLEFO OBPA30BAHUA «<KY3BACCKUN
roCYgAPCTBEHHbIAN TEXHUWYECKUU YHUBEPCUTET
UMEHU T. ®. TOPBAYEBA»

28. NPUMEHEHUE UCKYCCTBEHHbIX HENPOHHbIX CETEN A1 AMATHOCTUKN
BO3AYLIHBIX JINHUMA INEKTPONEPELAYM C MOMOLLbIO BECTIUMOTHDIX
NETATENbHbLIX AMMAPATOB

OMNCAHUE PA3PABOTKN

OCHOBHOW LeNblo NPOeKTa ABMAAETCA NO- g 1
BblleHe 3PPeKTUBHOCTM U ObiCcTponein-
CTBMA ANArHOCTMKM BO3AYLIHbIX NHWIA (BJT) —
aneKTponepeaayn. c HHE

BMna

Onoped © QR -aoiim

o

4 4

B cooTBeTCTBMM C 3TONM LeNblo peLuatoTca
cnegyiowme 3agayn:
« dopmMmMpoBaHuMe 6a3bl AaHHbIX Aedek-
TOB BJT;
+ BbIGOp MeToAoB ONTUMMU3ALUN OOChe-
[LOBaHNA BO3AYLWHbIX IMHWIA 3NeKTpone-
penauu;

. pa3pa60TKa anropmntmMma ontnMmmnsaumn
npouecca o6cnenosava BO3YyLWHbIX
NINHWN 2N1IeKTponepenayun;

« pa3paboTKa CMCTeMbl Ha OCHOBE UCKYC-
CTBEHHOW HEMPOHHOW CeTn AnA fuarHo-
cTukun gedekto BJl, ¢ ncnonb3osaHnem
JAHHbIX, MNOJTyYEHHbIX C 6eCMMOTHBIX Ne-
TaTenbHbIX annapatos (BJ1A);

+ CO3AaHMe NporpammMHoro obecneyeHms
[ANA MOCTOAHHON aKTyanusauum nHoop-
mauun Kapt ocmotpa onop BJl, xpaHs- |
LLMXCA Ha cepBepe.

MpaKTUyeckas 3HaYMMOCTb 3aKnioyaeTca |-

B MOCTpOeHUM anroputma pabotbl BJIA n |/
pa3paboTke Mopenn WCKYCCTBEHHOW HeW-
POHHOW CeTu, CNOCOBHON BbIABNATb Aedek-
Tbl BO3AYLUHbIX JIMHWIA SNeKTporepeaayn.
MpeacTaBneHHbIN B paboTe anropmuTM MOXET ObITb MPUMEHEH AJIA PeLleHNA MHOXeCTBa 3aay CBA3aHHbIX C 06cneno-
BaHvem BJ1 anekTponepeaau. B xoge peanusaunmn npoekta NocTpoeHa Mofdesb NCKYCCTBEHHOW HEMPOHHOW CeTu Ans
BblABIeHNA fedeKTOB BO3AYLUHbIX IMHWUIA 3eKTponepeaayn no AaHHbIM pa3nuyHoro Tina. Pa3paboTtaHHasa mogenb
MO>KET ObITb MCMONb30BaHa KakK A/s NOJIHOCTbIO aBTOMATUYECKOro 06cieloBaHyA, Tak 1 AN YaCTUYHOW aBTOMATM3a-
LMK 1 COKPALLEHNA BPEMEHHbBIX U MaTepurasbHbIX 3aTpaT NPy OCMOTPE.

Mpumep pasmemku Yepe3s oHAALH-cepsuC cvat.org

WcKkyccTBeHHas HelipoHHas ceTb peanvi3oBaHa Ha A3bike Python, 6ubnvoTeka detectron?.
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TEXHUYECKWE NPEMMYLLEECTBA

MpoeKT He TpebyeT BbICOKMX GMHAHCOBbIX BOXKEHUI, MOCKOJIbKY
BbICTYMaeT NULWb BCMOMOraTeNibHbIM CPeICTBOM B METOAUKaX 06-
CrlefoBaHMA, peaniv3yemblxX Ha AaHHbIA MOMEHT.

npOEKT MOXeT ObITb peann3oBaH MO3TanHO — OT YaCTU4YHOro
nprMeHeHnA npegnaraemMmbiX MeToank oo NOMHOM aBTOMaTUYeCKOn
ANarHoCTnKun.

MNo3BonAeT CHM3UTb YenoBeyeckne TPyAo3aTpaTtbl NP MOHUTO-
PUHre, 4TOo BNOCNEACTBMN MOXKET YyBEJINYNTDb Nnowanb o6cnep,osa-
HUA.

Mogenb mMoxHO onTnMmn3npoBaTb AnA 06Hapy)KEHI/IF| 06beKTOB
B pexunme peanbHOro BpemMeHn npwv BbinOJIHEHUN NOJIETHOIO 3ada-
HUA.

OXXWUIAEMbI PE3YNBTAT MPUMEHEHINA

KomnnekcHas peannsaynn npegnaraemMoro aJiropuTMma 06cne,qo-
BaHUA, CepTVId)I/IKaLI,I/IFI rOTOBOro NPOrpamMmMHOro nNpoayKTa.

CeameHmayus 06sekmos Ha U306pa)KEHUU

TEKYWAA CTAOWA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBartesbCkaa Win OnbITHO-KOHCTPYKTOPCKaA (TexHonormnueckas) pa60Ta.

CBEAEHMA O MPABOBOW OXPAHE

Her.

MOTEHUWMANBHbBIE MOTPEBUTEST U/WJT BAMHTEPECOBAHHbBIE B PASPABOTKE

DneKTpoceTeBble KOMMAHUU, YrofbHbIE NPeanPUATUSA.

PYKOBOOWTEJIb PA3PABOTKW

CakH> lNaBen PycnaHoBuyY, acnupaHT Kadeapbl 3NEKTPOCHABKEHNA FTOPHbIX M MPOMbILLEHHbBIX NPeAnpUaTUR, CTap-
WM Npenogasateib.

KOHTAKTHDIE AIAHHbIE
E-mail: saknepr@kuzstu.ru
Ten.: (+7 999) 431 62 66
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XVI. OBLLECTBO C OrPAHUYEHHOW
OTBETCTBEHHOCTbIO «CUCTEMbDI
NMPOMbBILLJIEHHOW BE3OMNMACHOCTWU»

29. ABTOMATUYECKASl CUCTEMA NMbIIENOAABJEHWA ACTIN

ONMCAHWE PA3PABOTKW

Mpeanpuatusa no gobbiye yris Npu ero TPaHCMOPTMPOBKE
MOCTOAHHO CTANKUBAOTCA C Npobnemolt M3nuiHero obpa-
30BaHMA MblI Ha MeCTax Mepechina, YTo NPMBOAUT K Mpo-
CToAM 060pPYAOBaHUS M BbICOKUM PUCKAM BO3HUKHOBEHUS
ypesBblualriHbIX CUTyauuia. na peleHns 3tmx npobnem bbina
pa3paboTaHa 10-KOMMOHEHTHasi aBTOMATMYecKas cuMCTeMa
nbinenonasneHnsa ACIMI. OHa paboTaeT NoIHOCTbIO B aBTOMa-
TUYECKOM pexxume 6e3 yyacTus YenoBeKa NyTem OCaKAEHMWS MbUIV NMPY MOMOLLY BOAbI WM BOAbI CO CMAYnBaTENeM.
ACIN npuMeHseTCcA Kak Ha NIEHTOYHbIX, TaK U Ha CKPeOKOBbIX KOHTelHepax. imeeT aBe moanduKaLmm n MoXeT nc-
NoJSIb30BaTbCA B MOMHOCTbIO MMAPABANYECKOM NCMOTHEHUM N B SNIEKTPUYECKOM.

TEXHNYECKWE MPEUMYLLECTBA

Mepepn 3apybeXHbIMY N POCCUNCKMMMN MPOU3BOAUTENAMN CUCTEMA MMEET PAA MPENMYLLECTB, TakKUX Kak 6onbluee
KonmnuyecTBo GOPCYHOK ANA PacrblieHns, YTo No3BoNsAEeT NofobpaTh ypoBeHb MOLWHOCTM pachblieHus n 6onee ge-
Tanu3npoBaTb Pacxod 1 NioLwaab pacnbIeHNUs; Hannume NpeBapuUTeNIbHOrO yBRaXXHeHUs; cepTudukaumio no TP TC
10/2011, TP TC 12/2011; BO3MOXKHOCTb KOMM/IEKTOBAHUA CUCTEMBI MblSIeNOAAaBAEHWA B 3aBUCUMOCTY OT YCJI0BUI NpK-
MeHeHNs, a ciefoBaTesIbHO W BapblpOBaHUe CTOMMOCTN 060pPYAOBaHNA.

OMXMOAEMbIN PE3YNIBTAT MPUMEHEHMA

CHuXeHune aBapI/IVIHOCTI/I Ha npeanpunAaTnax.

TEKYLLAA CTAOWA PA3BUTUA

BbinyLueH onbITHbIN 06pa3sel,.

CBELEHWA O NMPABOBOW OXPAHE

MaTeHT Ha none3nyto mopdenb N2 199645 «ABTOMaTMUeCKasa cUCTeMa MblienoAaBeHnn», NaTeHT Ha U3obpeTeHre
N° 2485321 «Cnocob nbinenogasneHns Npu TPaHCNOPTUPOBKE YrofbHOM MacChl», NaTeHT Ha n3o6peTteHne N2 2752186
«Cnocob6 nbinenogasneHns Npu KOHBeepHoOW TPaHCMOPTUPOBKE CbiMyyrX MaTepuanosy.

MNOTEHUWANbHbBIE MOTPEBUTEST /WU 3AMHTEPECOBAHHbIE B PASPABOTKE

YronbHble 1 pygono6biBatoLLve npegnpusaTya.

PYKOBOOWTEJIb PA3PABOTKI

KonbiTnH [leHnc BanepbeBuy, TEXHUYECKNI AUPEKTOP, KAHAUAAT TEXHNYECKUX HayK.
KOHTAKTHbIE AJAHHbIE

E-mail: spbkemerovo@gmail.com
Ten.: (+7 905) 960 65 50
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30. OUNbTP-CEMAPATOP

ONMCAHUWE PA3PABOTKN

QunbTp-cenapatop CoOCTBEHHOW pa3paboTKM npefHasHauyeH AnsA MexaHUYeckom
OUNCTKM TEXHONIOTMYECKON XngKocTu. Mo3BonaeT ncnonb3oBaTth B 060pyAoBaHNN TeX-
HUYECKYIO BOZY, CHU3UTb KONMYECTBO OTKA30B U BbIXOAA 13 CTPOA CUCTEM MO NpUUYMHe
3acopeHus TpybonpoBoaHOW apMaTypsbl 1 T. . DunbTp-cenapaTop He NMEET CMEHHbIX &
3/1IEMEHTOB, MO3TOMY OH [ONTOBEYEH, U3HOCOCTONKUM U He TpebyeT 06CyXnBaHUS.

TEXHUYECKWE NPEUMYLLEECTBA

Poccuniickmx aHanoroB He umeeT. MNepep 3apybeXKHbIMU aHaIoOraMn UMeeT MeHbLUNE g
rabaputbl, HanMyMe MaHOMETPOB, YTO AAaeT BO3MOXHOCTb BU3YaslbHOTO KOHTPONA 3a
paboTo 060PYAOBaAHUSA, PErYNIMPOBAHNA YacTOTbl GUIBTPALIMM BOAbI C PA3HOW CTe-
NeHbIo 3arpA3HEHNA N NPOM3BOAUTENbHOCTM ycTaHOBKU. CepTuduumposar no TP TC
10/2011, TP TC 12/2011.

OXWULAEMbIV PE3YNBTAT MPUMEHEHNS

CHVKeHMe aBapuinHOCTU Ha NPeANPUATUAX, MPOATIEHNE CPOKa CNyXObl 060pyAOBaHNA.

TEKYWAA CTAOWA PASBUTUA

BbinyLueH onbITHbIM 06pa3eL,.

CBEZIEHWA O NMPABOBOW OXPAHE

MaTeHT Ha nonesHyo moaenb N2 196480 «CenapaTtop AN1A OUNCTKM KUOKOCTW.

MNOTEHUWAJIbHBIE MOTPEBUTENU WU/WNW 3ANHTEPECOBAHHbIE B PASPABOTKE

YronbHble u pygogo6bbiBatoLLme npeanpuaTus.

PYKOBOJWTEJ1b PA3PABOTKIW

KonbituH [leHnc BanepbeBuny, TEXHNYECKU AUPEKTOP, KAaHANAAT TEXHUYECKNX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: spbkemerovo@gmail.com
Ten.: (+7 905) 960 65 50
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31. ABTOMATUYECKAA CUCTEMA NMbUTENOAABNEHUA FTOPHbIX BbIPABOTOK ACIIN-B

ONMCAHWE PA3PABOTKW

ABTOMaTMyeckaa cucTtema nblienogasne-
HWA ropHbIX BblpaboTok ACIMIM-B npegHasHa- AC n n = B
YeHa AnAa noinenogassieHNA B orpagnTenbHbIX ]
nblyienogaBnAOWNX 6apbepax 6J1I/I31'IE)KaLL|,VIX 6“"? CobCTRe-HAR CHCTRMA GRICNACHOCTH QNS YIONaHRE WHCT B Py ARH0OR
FOPHbIX BbIPABOTOK OUMCTHBIX U MpoXofue- | VRRIAN DRETHOINSRTIH N
cKkmx 3aboes. ObnacTb npuMmeHeHna — nopg- é Nyuies TeXHWLBCKOR DELLEHHE NG KOMANEKTHON GENBCHOCTH W
3eMHble BblpaboTKM PYAHMKOB U LIAXT, onac- COHUNTRHINE NS e

Hble MO PyAHWYHOMY rasy n/vnn roptoven YHAKANGHGIE TEXHAMBCKHE DEWSHUA YCTAHOBKA ABTOMATHLECHOTD

nbinuv Q Mnenogaane-de ACTTN-B, NOIRaREHLWe NOBLILLETE VDOBEHE
: BE30NICHOCTH H3 YIoNbHEN LWAKTEX W DYAHWKaK
TEXHMLI ECKME nPEVIMyLLl ECTBA "q HoMmmescHag DalaHmMs ¥ NpoQeccHolanbHsd MOANON K pohnems i
EE MeNENDOSATEHWA HE YTONbHBIE NPEANDEATHAX W DYIHAKSX

Poccnincknx aHanoros He umeetca. lNepepq,

3apy6e>KHbIMVI nponssogunTenAMmn CnUCTeMa x NpofeccHonanaHan cepaMcHan cnywba, COCTORLNA M3
KEANHDULMDOSAHHEE KHHEHER0E NO NDOENSHOMY HANDEENEHWD

MMeeT TaKre NperMyLLecTBa, Kak 0CobeHHo-
CTW KOHCTPYKLMUN MefKkogmcnepcHbix Gopcy-
HOK; Hannune GUNbLTPOB NPOMbIBKM 06PaTHLIM NOTOKOM; cepTudmKaumio no TP TC 10/2011, TP TC 12/2011; BO3MOX-
HOCTb KOMMJIEKTOBAHMA CUCTEMBI MbIENOAABAEHNA B 3aBUCUMOCTU OT YC/IOBUI NPUMEHEHUA, @ CIeA0BATENIbHO U
BapbMpOBaHKe CTOMMOCTY 060PYAOBaHUA.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

CHuXeHune aBapI/IVIHOCTVI Ha npeanpunAaTnax.

TEKYLLAA CTAONA PA3BUTA

BbinyLueH onbITHbIN 06pa3el,.

CBELEHWA O NMPABOBOW OXPAHE

MaTeHT Ha n3obpeteHmne N2 2485321 «Cnocob nbinenogasneHNa NPy TPAHCNOPTUPOBKE YrObHOWM MacCbl», NaTeHT
Ha n3obpeteHne N2 2752186 «Cnocob nbinenogaBneHus nNpy KOHBENEPHON TPaHCMOPTUPOBKE CbiMyynx mMaTepua-
noB».

MNOTEHUWAJbHBIE MOTPEBUTENU U/WNWN 3ANHTEPECOBAHHDIE B PASPABOTKE

YronbHble 1 pygonobbiBatoLme npegnpusaTua.

PYKOBOOWTEJ1b PA3PABOTKIW

KonbiTuH [leHnc BanepbeBuny, TeXHMYECKNI AUPEKTOP, KaHANAAT TEXHUYECKUX HayK.
KOHTAKTHbIE AAHHbIE

E-mail: spbkemerovo@gmail.com
Ten.: (+7 905) 960 65 50
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32. OWILTP C TIPOMBIBKOW OWILTPOBANbHBIX INEMEHTOB O6PATHbIM MOTOKOM
B PYYHOM MJIU ABTOMATUYECKOM PEXKUMAX

ONMCAHUWE PA3PABOTKN

QunbTtpbl CMB.OP npegHasHaueHbl AnAa MexaHuMyeckon ¢unbTpauumn pabouein
XNOKOCTVM rmapoobopyaoBaHus Kpenu (BogomacnaHon smynbcum tina HFA-E),
TPYLHOBOCMIaMEHSAOLMNXCA MANIOBA3KUX XKUAKOCTEN NN LLIAXTOBOW BOAbI OT MeXa-
HUYecKnx npumecen. PunbTpbl MOTYT NMPUMEHATLCA B MOA3EMHbIX FOPHbIX BbIPaboT-
Kax LIaxT U PyAHMKOB NPW 3amnblfIEHHOCTN BO3AYyXa, a TakKe B MX Ha3eMHbIX CTpoe-
HUsax. QUnbTPbI UMET MapPKMPOBKY B3pbiBO3alymTbl. DubTp npefcTaBnaeT cobom
BepPTMKabHbIA ABYXKaMepHbI annapat 13 KOPPO3NOHHOCTOMKON CTanu, BHYTPU
KOTOPOro YCTaHOBNEHbI GUIILTPOBasIbHbIE 3/IEMEHTDI.

TEXHUYECKWE NPEMMYLLEECTBA

Mo cpaBHeHMIO C 3apybexHbiMK aHanoramu ynydweHa cxema dunbTpauuu,
yCOBEPLUEHCTBOBaHbI TUMbl GUNBLTPOBaNbHbIX 3neMeHToB. CepTUdPMLUPOBAHO MO
TP TC 10/2011, TP TC 12/2011.

OXWULAEMbIV PE3YNBTAT MPUMEHEHNS

CHUXeHWe aBapUNHOCTU Ha NPeAnpUATUSX, NPOANEHNE CPOKa ClyxObl 060pyao-
BaHWs.

TEKYLLAA CTAONA PA3BUTUA

BbinyLueH onbITHbIM 06pa3eL,.

CBEZIEHWA O NMPABOBOW OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTESTA
N/ SAMHTEPECOBAHHbBIE B PASPABOTKE

YronbHble U pyfofo6biBaioLyie NPeanpruaTma.

PYKOBOOWTEJIb PA3PABOTKIW

KonbiTvH [leHnc BanepbeBuy, TEXHUYECKUI OUPEKTOP, KaHAMAAT TEXHUYECKUX
HayK.

KOHTAKTHbIE JAHHbIE
E-mail: spbkemerovo@gmail.com
Ten.: (+7 905) 960 65 50
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XVIl. OTKPbITOE AKLULMOHEPHOE OBLLECTBO
«BEJIBTUN»

33. NEPEPABOTKA 3JIEMEHTOB NMUTAHUA

ONMMCAHWE PA3PABOTKN

TexHonorvs npegycMaTpuBaeT oCyLleCTBIeHMe npolecca nepepaboTku 6es Tep-
MmYecKol 06paboTKM Cbipbs, a CJIEAOBATENBHO, ra30Bble BbIGPOCH ByayT OTCYTCTBO- |
BaTb. MOLHOCTb TEXHONIOTMYECKOW NMHUK cocTaBnseT 100 T/rog,.

TEXHUYECKME NMPEMMYLLECTBA H—
MepepaboTkon ncnonb3oBaHHbIX baTapeek B Pecnybnuike benapycb 3aHnmaetca .‘-.

ncknountenbHo npegnpuatne OAO «benBTU».

OXWOAEMbI PE3YNTBTAT NPUMEHEHWA

Peanusauua npoekTa cofencTBYeT ynyulleHnio SKONOrMYeckon cuTyaumn B cTpa- | =
HE, @ TaKXKe CHVKEHMWIO HETaTVBHOIO BO3AENCTBMA NOAOGHbBIX OTXOA0B Ha 300POBbE P
1 KAUeCTBO XM3HW HaceneHns benapycu.

TEKYLWAA CTAOVNA PA3BUTA

CopTrpoBKa 3/IEMEHTOB NUTAHWA.

CBEJIEHMA O NPABOBOW OXPAHE
JInueH3ua N2 33140/2427.

MOTEHUWMANBHbBIE MOTPEBUTEST W/ 3SAMHTEPECOBAHHbBIE B PASPABOTKE

Ousnyeckue n ropnanyvyeckne nnua, y KOtopbix C06I/Ipa}OTCF| HOﬂ,O6HbIe oTXoAbl.

PYKOBOAWTEJ1b PASPABOTKA

Ourankosckas BepoHunka HikonaesHa, MapKeTonor.
KOHTAKTHbIE AAHHbIE

E-mail: eco@belvti.by
Ten.: (+375 44) 550 13 01
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XVIil. OAO CTAHKO3ABO/A «KPACHbIV BOPEL]»

34. YHUBEPCAJIbHbIN KPYIOLNTMOOBANIbHDIA CTAHOK C 4y 0COB0 BbICOKON
TOYHOCTU C BO3MOXKHOCTbK ObPABOTKW BbICOKOTOYHOTO UHCTPYMEHTA

ONMCAHUE PA3PABOTKN

YHuBepcanbHbI  KpyrnownndoBanbHbIi  cTaHok ¢ UMY
mog. OLL-660.3.AM3 npeHa3HayeH ANA HAPYXXHOTO U BHYTPEH-
Hero WwnndoBaHUA LUNMHOPUYECKMX, KOHUYECKMX, TOPLEBbIX
NoBepXHOCTEN TeN BpaLLeHNA pa3NnyHbIX AeTanein, B TOM uncne
BbICOKOTOYHOIO MHCTPYMEHTA 13 Pa3fIMUHbIX CTaNlel CO CTyneH-
YaTblM U KPUBONMHENHBIM Npodunem.

0O6nacTb NPUMEHEHNA: MaLIMHOCTPONTENbHbBIE Y MHCTPYMEH-
TanbHble NpeanpuATHA Pecnybnuknu benapycb 1 cTpaH 6nvkHe-
ro v fanbHero 3apy6exbsa

Bud cnepedu
OcobeHHOCTU KOHCTPYKLUUN:

- wnndoBanbHas 6abka MMeeT TPW WNWHAENS: ABa WNNHAe-
NS ANA HAPYXKHOTO WNNOBaHUA U WANPOBKU TOPLIOB 11 OANH
LNs BHYTPEHHero WwindoBaHUs; Ajis onepauui BHyTPEHHEro
WwndOBaHMA UCMONb3YeTC BbICOKOOOOPOTHBIN 3NEKTPO-
winuHaenb Ha 63 000 06/MuH;

« MOBOPOT WNPOBaNbHOM 6abKM B FOPU30HTaNIbHOW MIOCKO-
CTV 1 NPOLOJIbHOE NepeMellieHe CTOMNa OCYLLeCTBAAETCA NU-
HEeNHbIMW NPMBOAAMM;

« napameTpbl 06paboTKM: gnnHa windosaHma — ao 1000 mm,
AVaMeTp HapyXHbI MakCcUManbHbii — 340 MM, Npu BHY-
TpeHHeM WNn$oBaHNK AnnHa 0bpaboTkn — 200 MM, ava- Bud c6oky criesa, nod yenom
MeTp MaKCUMasnbHbI — 250 mm;

- 06paboTKa feTanein Ha CTaHKe OCYLIeCTBNAETCA B aBTOMa-
TUYECKOM peXKuMe C ynpasfieHnem ot cuctembl UIy;

« Ona obecneyeHns TOYHOro NosyyeHus pasmepa obpaba-
TbIBAaEMOro AuamMeTpa JeTanu, CTaHOK OCHaLLeH NpUbopom
aKTUBHOIO KOHTPOJIS;

+ CTAHOK OCHalleH AByMsA H6anaHcupoBLuKamu wnmdosasb-

HbIX KPYTrOB A1 HAPY>KHOTO WNGOBaHNA U ABYMSA MeXaHU3-
MaMV OpUeHTaUuK AeTanen ¢ 4aTuMkamm KacaHus.

TEXHUYECKWE NPEVUMYLLEECTBA Buo cboky cnpasa c3adu, nod yziom

YHuBepcanbHbIi  KpyrnownndoBanbHbli  cTaHOK ¢ UMY
mog. OLL-660.3.AD3 1 ero moagudmrKaLum ABRATCA 0CO60 BbICOKOTOUHbIM WKdOBanbHbIM 060pyfoBaHNEM B COOT-
BetcTBUM ¢ FOCT 8-82.

BbicokoTouHas 06paboTKa AeTanein OCTUraeTca NPYMEHEHNEM PALA KOHCTPYKTUBHbIX PeLIeHWA:
* NCMONb30BaHVEM BbICOKOTOUHbIX POSIMKOBbIX JIMHENHbIX HaMPaBAoWmX;
« NPYIMEHEHMNEM BbICOKOTOUHbIX MOALLNMHNKOB CKOJIbXXEHWA C aBTOMATUYECKO CMA3KoM;

« WnrdpoBanbHas rofoska cTaHKa MMEET ABa WNVHAENA AN HaPYXKHOTO WNdOBaHVA U OAWH WNVUHAENb A1A BHY-
TPeHHero wWnndoBaHUA C aBTOMaTUYECK/M NMOBOPOTOM, UTO NMO3BOJIAET 06pabaTbiBaTb NOBEPXHOCTY AeTanen 3a
OfHY YCTaHOBKY;
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+ MPUMEHEHNEM JIMHEHBIX 3N1EKTPONPUBOROB MO3BONAET MOMYUYNTb CKOPOCTU MepeMeLLeHNs MEXaHU3MOB [0
30 M/MUH, UTO MONTIOXKUTENBHO BJIMAIET Ha NMPOU3BOAUTENIbHOCTb 06PabOTKY;

« Ha poHe 3apy6exHbIx aHanoros (KELLEN BERGER VARIV 1000, LWeeiiuapus; ELEKTRA 1018 CNC, Utanua; STUDER
S40, Weewnuapwna) ctaHok ¢ UMY moa. OLL-660.3.AM3 cooTBETCTBYET MUPOBOMY YPOBHIO.

OMXUOAEMbIN PE3YNIBTAT MPUMEHEHMA

B 2021-2022 rT. U3roTOBMEHO U OTIPYKEHO MOTPEOMTENAM TPU YHUBEPCASbHBIX KPYTNoLWndOBanbHbIX CTaHKa C
UMY 0co60 BbICOKOW TOUHOCTN.

TEKYLWAA CTAONA PA3BUTA

BbinonHeHa HayyHo-UCCNeoBaTeNIbCKasa WM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. BbinyuieH
OnMbITHBI 06pa3el. PazpaboTka BHepeHa B NPOU3BOACTBO.

CBEZEHMA O NMPABOBOW OXPAHE

OdopmneH NaTeHT Ha NPOMbILUIEHHbIN 06pa3seLl.

MOTEHUWMANbBHBIE MOTPEBUTENTA /NN BAMHTEPECOBAHHbBIE B PA3PABOTKE
OAO «pogHoA30T», OAO «CeBMmalu», OAO-OJK «CaTypH».

PYKOBOZAWTEJTb PA3PABOTKHU
Benuuko BukTop BnagnmmpoBuy, 3amectntens rnaBHOro KOHCTPYKTOpa.
KOHTAKTHbIE AAHHDbIE

E-mail: office@krasnyborets.com
Ten.: (+375 216) 51 81 27



XIX. OTKPbITOE AKLUMOHEPHOE OBLUECTBO
«YMPABJIAIOWAA KOMINAHUA XONAUHTA
“BEIKOMMYHMALL" »

35.TPY30BOW JNEKTPOMOBMb

ONMMCAHUWE PA3PABOTKN

lpy30Boli aneKTpomMobunb rpysonogbeMHoOCTbio go 10 T ¢ nog-
roTOBKOW MOJ YCTAHOBKY CUCTeMbl 6eCrnMAOTHOro ynpasfieHus
npegHasHauyeH ANA NepeBO3KM rPy30B Mo goporam obuiero
NONb30BaHWA C BO3MOXHOCTbIO NepeBo3KM 1 nam 2 naccakmpos
no foporam o6Llero Nofb30BaHWA Kak Ha rOpPOACKMX, TaK U Ha
NPUrOPOAHbIX MapLIpyTaX, OCHALWEH nepe3apsXaeMon SHepro-
AKKYMYNMpyeMon CMCTEMON MOBbILEHHOW eMKOCTU. B fBUXeHune
3M1eKTPOMOOUIb MPUBOAUTCA 3a CUYET SNEKTPOABUraTeNsa C N1Ta-
HUeM OT nepesapaxaemMor SHepProakkyMympyemornm cuctembl Ha
6a3e NMMTUN-NOHHBIX HaKoMNUTeNnen COGCTBEHHOIO NPON3BOACTBA.

TEXHUYECKWE NPEUMYLLEECTBA

Ha Tepputopun Pecnybnuku benapycb rpy3oBble 31eKTPOMOOMIN B UCMOMb3yeMOl KOMMeKTaLumn He Npou3Bo-
AATcA. TpaHCMOPTHOE CPeACTBO OCHALLEHO MHHOBALIMOHHbIMW CMCTEMaMK: CUCTEMOI HenpAmoro o63opa — BUPTY-
anbHble 3epkana Orlacol, koHTponnepamun Tuna MTK21, cuctemon ynpasneHua Ha ocHoBe CAN-TeXHONorum HoBOro
MOKOJNIEHMs, YHBEPCanbHbIM NpeobpazoBaTesieM HanpsaxeHus, neganamu Varianta, sneKTpOHHbIM TOPMO3HbIM Kpa-
HOM, CEHCOPHbIMY NaHeNAMM Ha NynbTe BOAUTENA, COBPEMEHHOWN CUCTEMOW MyNbTUMEANA, 6eCKNOUEBbIM JOCTYMOM,
NPOTUBOTYMaHHbIMU dapamu ¢ GyHKLMEN NOACBETKN NOBOPOTOB, CTEKIONOAbEMHMKaMU. BHeapeHbl dyHKLum 6110-
KupoBkun guddepeHunana, cuctema KypcoBom yCTONUMBOCTH, MOATOTOBKA MOA YCTaHOBKY cucTembl ADAS.

OXWUIAEMbIV PE3YNBTAT MPUMEHEHINSA

Bbixof Ha yCTonuMBOE MPOM3BOACTBO FPY30BbIX aBTOMOOMIEN pasnMUHON KOHGUIypaLmmu AN WUPOKOro Kpyra
notpebutenei.

TEKYWAA CTAOWA PA3BUTUA

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

CBEZIEHWA O MPABOBOW OXPAHE

Ha cTagmu nonyyeHus nateHTa Ha NPOMbILNEHHbIN 0bpa3eLl.

MNOTEHUWAJIbHbBIE MOTPEBUTENTU U/WNW 3ANHTEPECOBAHHbIE B PASPABOTKE

OpraHu3aLmu, SKCyaTnpyoLue rpy30B0U 1 cneLluranbHblil TPAHCMOPT.

PYKOBOJWTEJIb PA3PABOTKIW

Kawnein Gennkc GennkcoBny, pyKoBoauTeNb MPOEKTa, MarncTp Hayk.
KOHTAKTHbIE JAHHDbIE

E-mail: feliks.kashlei@belcommunmash.by
Ten.: (+375 33) 340 67 26
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XX. 3AKPbITOE AKULMOHEPHOE OBLLECTBO
«ABUALUMOHHDbIE TEXHOJIOT A N KOMITJIEKCbI»

36. ATPOIPOH

OMNCAHUE PA3PABOTKU
ArpopoH — KOMMEKC BHeCeHNA CPeAcTB 3alMTbl pacTe-
HUIA METOLOM YNbTPaManoo6beMHOIO ONpPbICKNBaHNA.
ArpoppoH npegHasHaueH:
« A pacnblieHna yoobpeHui;
+ OMPbICKMBAHWA YPOXKas;
+ MONMBa HaCaXX4EHWIN Ha OrpaHMYEHHbIX yYacTKax.
JononHutenbHo (BCTpanBaemble) GyHKLMM:
* BblCajKa CeMsH;
+ BHECEHUE TPUXOrPaMMbl.

labapumei:

B pa3BepHyTOM Buae 1832%2250%895 mm

B CBEPHYTOM Bue 1280%710x895 mm

Bec:

MaKCUMasbHbI B3NETHbIN BEC 55 Kkr

BeC NycToro 38 kr

Ckopocmb nonema:

pabouas 4-7 m/c

MaKCMManbHas 10 m/c

Bpema nonema:

C NoNHbIM 6aKoM 10 MUH

C NycTbiM 6akom 16 MUH

Obpabameleaemas naowaob:

3a 1 nonet 2Ta

3a 1 4y noneta 6-8Ta

Obvem 6aka 20n

Pasmep kannu 50—-200 mKMm
TEXHUYECKUE MPEMMYLLECTBA

MNpenmyuiecTsa:

* UCKINIOYEHNE MEXaHNUYeCKNX MOBPEXAEHNI NOUBbI Y PACTEHU;

« HU3Kas CTOMMOCTb FreKTapHol 06paboTKy ¢ Npon3BoanTeNibHOCTbIO 10 [a/y;

« MUHVMAasbHbIV KOHTAKT C Npenapartamu;

+ BO3MOXXHOCTb PaboTbl MO CUbHO YBa*XHEHHbIM NMOYBaM U B HOYHOE BPeMS;

+ BO3MOXXHOCTb 06PabOTKM KyNbTyp Pa3NNYHON BbICOTbI, BK/IOUAA KyKYpPY3Y, MOLCOSHYX;
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- obecneyeHrie paBHOMEPHOIO HAaHECEHWs MpenapaTa Ha BCO MOBEPXHOCTb PACTEHUS 3a CYET HUCXOAALMX MO-
TOKOB OT JionacTen;

« yNyylleHHasa TPaHCMOPTUPOBKaA B TPYAHOAOCTYMNHbIE MeCTa.

TEKYLLAA CTAONA PA3BUTUA

Pa3paboTka BHeApeHa B MPON3BOACTEO.

CBEZEHMA O NMPABOBOW OXPAHE

1.MNogaHa 3asaBKa Ha perncTtpaynto TOBapHOro 3Haka 1 3Haka 06CJ'Iy)KVIBaHI/IF| B rocyapCTBEHHOE yupexxaeHme «Ha-
LMOHaNbHbIN LEeHTP VIHTEJ'IJ'IeKTyaJ'IbHOVI COOCTBEHHOCTW».

2.NogaHa 3asaBKa B EBpasninckyto naTeHTHy0 opraHu3aumio.

MNMOTEHUMANBbHbBIE MOTPEBUTESTU N/WJT BSAMHTEPECOBAHHbBIE B PASPABOTKE

CenbcKune x0351CTBa.

PYKOBOAWTEJ1b PA3SPABOTKIN
Kob6enes Knpunn Mprropbesuy, BegyLun cneumnanmct no npogakam.
KOHTAKTHbIE AAHHDbIE

E-mail: k.kobelev@aerotexsys.by
Ten.: (+37517) 591 01 92
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XXI.TOCYOAAPCTBEHHOE NPEANPUATUE
«NHCTUTYT HUNCM»

37. CAHUPYIOLLIAAl TENNOU3ONALINOHHAA LLTYKATYPKA

OMNCAHUWE PA3PABOTKN

[lnAa ycTpaHeHMsA BO3HMKalOWMX B npouecce 3KC-
nnyatauum pasnnuyHoro popga pedektoB u obecre-
yeHus TpebyeMoro TEMIOBNAXKHOCTHOFO peXxrma
orpakfatoLmx KOHCTPYKUUIA HEeO6XOoAMMO WCMONb-
30BaTb nerkve Tenon3onALMOHHbIE NMaponpPoHULa-
emMble CaHupylolme LWTYKaTypku. Mcnonb3oBaHue
TaKUX WUTYKaTypPOK NMO3BONT YBEIMYNTb MEXXPEMOHT-
HbI CpoK. MpaKTVKa NoKa3bIBaeT, YTO CTOMMOCTb pe-
MOHTHbIX PaboT OTAEMNOUHbIX MOKPbITUIA COCTaBAAET
70-90 % unx nepBoHayanbHon ctoumoctu. CBoncTea
CaHupyloler  TEMJOU30MALUMOHHON  LUTYKaTypKM
B 3HauWTeNIbHON CTeneHW onpeaensAlTCA WCMOosb-
3yemblM HanonHutenem. Wcnonb3oBaHWe cCBepx-
Nerkoro 3anonHuTens (MNoTHOCTb 80-200 Kr/m’)
Ha OCHOBe BCMyYeHHON KpeMHe3emcoaepallen
NopoAbl 0CafloYHOro MPONCXOXKAEHNA MO3BOJIAET NMONYUNTb Ha X OCHOBE CaHMpYloLMe TeMNIOM30NALMOHHbIE WTY-
KaTypHble cmecy, cootBeTcTBYlowme CTB EN 998-1-2012 «TpeboBaHMA K pacTBOpPaM A KaMeHHbIX paboT. YacTb 1.
PacTBOp WITYKaTypHbIA». [PaHymbl 3aN0fHUTENA MPOU3BOAATCA MO TEXHONOMM, pa3paboTaHHON 1 3anaTeHTOBaHHOWN
000 «CnaBukCa» (Pecnybnuka benapycb), 13 cbipbs, 3aneratowero B Poccun. Mpor3BoacTBO CaHUpYoLen Tensio-
N30MALMOHHON WITYKaTypKu opraHnsosaHo Ha OO0 «CnaBukCa».

TEXHUYECKUE NMPENMMYLLECTBA

Bnarofapa yHMKanbHOWM CTPYKType rpaHyn CBepXJIerkoro 3anosiHATeNna Ha OCHOBE BCMYYEHHOW CUANKATHOM no-
poabl 0CaflOUYHOIO MPOUCXOXAEHUS, KOTOPble MPOHU3aHbl CUCTEMOWM MaKpo- U MUKPOMOP, C AMAMETPOM, Npu-
MEPHO OAWHAKOBbIM ANA Bcex pakumii matepuana, MoslyyeHbl CaHMpyloLWmMe Tennou3onALNOHHbIE LITYKaTyp-
Kn mapok ot M400 go M600 ¢ TennonposogHocTbio oT 0,090 go 0,130 Bt/(m-°C) n naponpoHuuaemoctbio oT 0,200
no 0,140 mr/(m-u-Ma). TennonpoBoAHOCTb N MAPONPOHNLIAEMOCTb 3apyOeXKHbIX aHanoroB Takol »e MIOTHOCTU COo-
ctaBnset cootBeTcTBeHHO 0,10-0,15 B1/(M-°C) 1 0,08-0,11 mr/(m-u-lMa).

OXWUOAEMbI PE3YNBTAT MPUMEHEHWA

TexHonornsa MoxeT 6bITb MCNONIb30BaHa AJ1A NONyYEeHUA CaHVPYIOWNX TENTON3ONALMNOHHDIX WTYKATYPOK ANA Ha-
PY>KHbIX 1 BHYTPEHHUX PaboT.

TEKYLWAA CTAOWA PA3BUTUA

BbinonHeHa Hay4HO-MccnepoBaTenbCkasa WM OMbITHO-KOHCTPYKTOpPCKaa (TexHonornuyeckas) pabota. BbinyweH
ONbITHbIN 06pa3eLl. PaspaboTka BHefpeHa B NPOM3BOACTBO.

CBEZIEHWA O NMPABOBOW OXPAHE

HerT.
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MNOTEHUWMABbHbBIE MOTPEBUTENT U/WIT BAMHTEPECOBAHHbBIE B PASPABOTKE

CTpouTenbHble OpraHn3auni.

PYKOBOJWTEJ1b PA3PABOTKIW

ly6ckast Anna leHHagbeBHa, 3aBegytowas HAJ Gr3nko-xummyeckux v Termnopusnyeckux nccriefoBaHnii, KaHauaat
XUMUYeCKNX HayK.

KOHTAKTHbIE AHHbIE
E-mail: info@niism.by
Ten.: (+37517) 35897 16

38. UCNOJIb30BAHUE CAMOYMJIOTHAIOLLENCA TPYHTOBOM CMECH «AKPOMOA I'Cll»
«<KUOKUNA TPYHT» 119 O6PATHOI 3ACBINKN

OMUCAHWME PA3PABOTKIN
«KngKnn rpyHT» — WHHOBAUMOHHbIA CTPOW-
TeNbHbIA MaTepuas, NpYMeHeHre KOTOporo Mo-
3BonAeT obecrneunTb LOCTUXKEHME TeXHUYECKMX TexHonorua o6paTHOM 3aCBINKK
XapaKTepUCTUK FPYHTOB 0OPaTHON 3aCbIMNKNY, COOT- CrakgapTIAR TRNNEAON £ InonksORaHMN SRIENDFO TRYHTES

BETCTBYyOLLEE ,El,elﬁCTByI-OLIJ,VIM HOpMaTMBaM.

U | EREMA TpyHTe Tpryw Boga
TEXHWYECKUE NMPENMYLLECTBA _— L
Ha ocHoBe npoBefeHHbIX UCCNefoBaHNIA YCTa- SRCHNHEH PISPAB: I NG DosHposanme
| TPYHTE B TRIHIDEE REPUH0 |
HOBNEHa BO3MOXHOCTb 3aMeHbl MMMNOPTUPOBAH- '
Hbix 13 EC maTtepuanos poccuiickum «AKPOIOIJ [ ]
ICMN» npu ofMHaKoBbIX GUNKO-TEXHUYECKUX MO- Mocnofuoe

Crapuden e
Ka3aTenax Ans pasHbiX TUMOB FPYHTOB. oo
. ]
OMMNOAEMbIV PE3YNBTAT MPUMEHEHWA | 3scuinns, paspessmsame u
YIUNOTHERNE TPYHTS Janwoka cMECk B TpaHWeD
TexHonormsa o6paTHOM 3acbiMKW C MCMONb30- gt

BaHMEM CaMOYMIOTHAIOLENCA FPYHTOBOW CMecK

«AKPOTIOJT I'ClM» MmoXeT 6bITb NCMOJIb30BaHA MpW

3acblnKe TpaHLLel ¢ TPYOONPOBOAaMU 1 APYTMMU UHXEHEPHBIMI CETAMU, OOPATHON 3acbiNKe Ma3yX KOTIOBaHa BO-
Kpyr NoABanos 34aHUN N COOPYXKEHU, TPAHLIEN 1 CBalHbIX MOHOMUTHbIX NOAMOPHbIX CTEH, PEKOHCTPYKLMK U pe-
MOHTE NOA3EMHDbIX UHXXEHEPHbIX ceTen.

TEKYLLAA CTAONA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBatesibCkaa Win OrnbITHO-KOHCTPYKTOPCKaA (TexHONoOrnyeckas) pa60Ta.

CBEZIEHWA O NMPABOBOW OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTENIU /WU SANHTEPECOBAHHbIE B PASPABOTKE

CTpOI/ITeJ'IbH bleé OpraHn3auunn.
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PYKOBOAWTEJ1b PA3SPABOTKA

l'y6ckas Anna leHHagbeBHa, 3aBeayowas HAJ Granko-xummnyeckux n Tennodpusnyeckux nccneqoBaHnii, KaHauaat
XUMUNYECKNX HaYK.

KOHTAKTHbIE AAHHbIE
E-mail: info@niism.by
Ten.: (+37517) 35897 16

39. UCKYCCTBEHHDIW MMNCOBbIA KAMEHb

ONMCAHWE PA3PABOTKW

NcKyCCTBEHHbIV TMNCOBbIA KaMeHb NpefHa3Ha-
YeH A/ NCNOJNIb30BaHMA B KayecTBe perynstopa
CPOKOB CXBaTblBaHUs LieMeHTa. CbipbeM AN npo-
M3BOACTBA UCKYCCTBEHHOIO MMMCOBOMO KaMHA fB-
NATCA TexHoreHHble otxoAbl OAO «fomenbckun
XVMWYeCKUiA 3aBof», obpasyiowumeca npu nony-
YEHWM SKCTPAKUMOHHOW ¢POCcHOpPHOM KUCIOTHI
nonyruapaTHbIM WA AUTMAPATHBIM  CMOCOGOM.
PaspaboTtaHa TexHoMorna HeMTPanu3aumum N KoH-
AnunoHnpoBaHua  ¢docdormnca, nosponsowasn
nonyyaTtb Ha ero OCHOBe MaTepuan co CBONCTBA-
MW, aHANOMUYHBIMU NPUPOLHOMY FMNCOBOMY KaM-
Hio. lMpoBefeHbl UccnenoBaHUs NabopaToOPHbIX
MapTU LLleMeHTa, NMOyYeHHbIX Ha OCHOBE KIIMHKe-
poB 6eNopPYCCKMX LIEMEHTHbIX 3aBOAOB C MOJIHOM
3aMeHOW MPUPOLHOrO MMCOBOr0 KaMHA WCKYC-
CTBEHHbIM, MONyYeHHbIM Ha OCHOBe docdorunca
OAO «fomMenbCKnin XMMNYECKN 3aBoa».

TEXHUYECKWE MPEUMYLLECTBA

YcTaHoBMIEHa BO3MOMKHOCTb MOJTHOW 3aMeHbl M-
NOPTHOIo NPMPOAHOro r’MnCoBOro KaMHA MCKYyC-
CTBEHHbIM, NMOJTy4Y€HHbIM Ha OCHOBE TEXHOIEeHHbIX
OTXOZOB, NPV NPOU3BOACTBE MOPTIAHALEMEHTA
6e3 noTepu ero KayecTsa.

OMXMUOAEMbIN PE3YNIBTAT MPUMEHEHMA

MmnopTo3amelleHrie. 3ameHa MPUPOAHOrO TMMCOBOrO KaMHA TEXHOTrEHHbIMM OTXOAaMu NPU MPOU3BOACTBE
LiemeHTa.

TEKYLWAA CTAAWA PA3BUTUA

BbinosiHeHa HayyHO-UCCNefoBaTeNIbCKasA WM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota. BbinyuieH
OMbITHbI 06pa3seLl.

CBEAEHWA O NPABOBOW OXPAHE

3aaBka N2 a 20190125 «Cnocob nonyyeHmsa NCKYCCTBEHHOIO FUMCOBOMO KaMHS».
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MNOTEHUWMABbHbBIE MOTPEBUTENT U/WIT BAMHTEPECOBAHHbBIE B PASPABOTKE

LlemeHTHbIe 3aBOADI.

PYKOBOJWTEJ1b PA3PABOTKIW

ly6ckast Anna leHHagbeBHa, 3aBegytowas HAJ Gr3nko-xummyeckux v Termnopusnyeckux nccriefoBaHnii, KaHauaat
XUMUYeCKNX HayK.

KOHTAKTHbIE IAHHbIE
E-mail: info@niism.by
Ten.: (+37517) 35897 16

40. OKPACOYHbIE COCTABBI A/1 CWIIUKATHOIO KUPTMINYA

ONMWMCAHWE PASPABOTKN

MNoKpbiTne NnpegHa3HavYeHo A OKPACKU CUAMKATHbIX MaTePUanos.
OCHOBOW MOKPbITUA ABAAETCA HaTPUN- NN KaNUA-CUSIMKaTHOE CBSA-
3ylolLee, NOJSlyYeHHOE Ha OCHOBE KpeMHerensa — OTX04a Npou3Boa-
ctBa dTopUcToro anomuHmna OAO «fTOMeNbCKUN XUMNYECKUI 3aBOSY.
B kauecTBe HaNOMHMTENS MOTYT ObITb NCMOJIb30BAHbI TaKXKe TEXHO-
reHHble OTXOfbl: AYENCTbIV OETOH A1l OKPACKM CUIIMKATHOrO KUpnu-
4a, XKenesocofepxalyme oTxoabl benopycckoro metannyprmyeckoro
3aBOAa Npu OKpacke Xpr30TULEMEHTHbIX MaTepuanos.

Ncnonb3oBaHMe OKpPaCcOYHOro MOKPbITUA C HanosHWTenem u3
AYencToro 6eToHa NO3BOMIMIO MOMYYUTb OKPALLEHHbIN CUNTMKATHBIN
KMPN1Y CO CTOMKOW K MeXaHWYeCKUM BO34eNCTBUAM NOBEPXHOCTbLIO,
cooTBeTcTBYIOWNMI Bcem TpeboBaHmam FOCT 379-2015 «Kupnny, Kam-
HU, BNIOKM 1 NAUTBI MeperopofioyHble cunkaTHble. O6Lme TexHUYe-
CcKne ycnosusa». [laponpoHnLaeMoCcTb NOMyYeHHOro MOKPbITUA CO-
ctaBuna 0,068 mr/(m-u-Na) — 76 % OT NapONPOHNLLAEMOCTN OCHOBbI
(0,089 mr/(m-u-Ma).

TEXHUYECKWE NPEUMYLLEECTBA

HaTpuin- unn Kanumn-cnnmkaTHoe CBA3syioLlee NonyyatoT nyTeM HU3-
KoTeMrnepaTypHOro CMHTe3a npu Temnepatype (90-95) °C, yto no3Bo-
nAeT B 5-8 pa3 CHM3UTb S3Hepro3aTpaTbl MO CPaBHEHMIO C TPAAWLNOH-
HOW TEXHONOTNEN NMPON3BOACTBA XUAKOIO CTEKA U3 CUSTMKAT-TbIObI
B KauecTBe LWEeNOYHOro KOMMOHEHTa NPY CUHTE3e CBA3YIOLEro MoryT |
6bITb CMONb30BaHbl pacTBopbl wWenovenn (NaOH n KOH), obpasye-
Mble B KauecTBe nobouyHoro npoaykta OAO «benapycbkanuii», a B Ka-
yecTBe HaMoNHUTENA TaKXKe BO3MOXHO MCMOJIb30BaHKE PasfnyHbIX BUAOB TEXHOFEHHbIX OTXOMOB.

OXULAEMbIV PE3YNBTAT MPUMEHEHNSA

TexHoNIOrMA MOXET ObITb MCMONb30BaHa AnAa nony4vyeHuna LIJI/IpOKOVI LBETOBOW rammbl OKpPaCO4HbIX I'IOKprTVII‘/II anA
CUNNKATHbIX MaTEPKanoB.

TEKYLLAA CTAONA PA3BUTUA

BbinonHeHa HayyHo-McCnefoBaTeNlbCKasa WM OMbITHO-KOHCTPYKTOpCKas (TexHosornyeckas) pabota. BbinyuieH
OMbITHbI 06pa3seL.
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CBEJAEHWSA O MPABOBOW OXPAHE

MateHT PB 23239 C09 D 1/02 «Komno3uuus ans usrotosneHus pacagHoro NnoKpbITAA MO CUNMKATHBIM MaTeprianams.

MOTEHUWMANBHbBIE MOTPEBUTENT W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

CTpouTtenbHble opraHu3aumni.

PYKOBOAWTEJIb PASPABOTKN

ly6ckaa Anna leHHagbeBHa, 3aBegytowan HAJ dusmko-xummueckux n Tennodusmyecknx nccnefoBaHnii, KaHanaaT
XUMUYECKMX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: info@niism.by
Ten.: (+37517) 35897 16
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XXIl. OTKPbITOE AKULMOHEPHOE OBLWECTBO
«BUTEBCKAPEB»

41. NNUTA APEBECHOBOJIOKHWUCTAA, U3rOTOBNEHHAA MO CYXOMY METOAY
ANA UCNoib30BAHWUA BO BJIAXHbIX 30HAX (TUI MDF.H)

ONMWMCAHWE PA3PABOTKN

MAWTHBINA MaTepwuan, U3roTOBAEHHDbIN 13 BbICYLLUEHHbBIX OCMOJIEHHBIX BOJO-
KOH ¢ o6aBneHnem ruapodoba, chopmmpoBaHHbIN B BUAE KOBPA C Nocnesyio-
VM NPECCoBaHMEM.

TEXHNYECKME MPEMMYLLIECTBA

AHaNoroB HeT, CTerneHb KauecTBa NPOAYKLMMN Ha YPOBHE MEXAYHapPOAHbIX

CTaHJapTOoB.

OXWUAAEMbI PE3YNBTAT MPUMEHEHUSA

BHyTpEHHFIFI oTAeNIKa, BKYyan mebenb. MopxoauT gnAa NCcnonb3oBaHMA BO
B1a*KHbIX 30Hax.

TEKYLWWAA CTAONA PA3BUTUA

BbinyLueH onbITHbIN 0bpa3eL,. PaspaboTka BHepeHa B MPOM3BOACTBO.

CBEAEHWA O MPABOBOW OXPAHE

MopaHbl cnegytowme 3asaBKU Ha NATEHT:
1. Cnoco6 npor3BoacTBa BAAroCTONKON NANTHI.
2. Bnaroctonkui coctas.

3. MNone3Haa mogenb Ha BﬂarOCTOIﬁKy&O OpPeBECHOBOTOKHUCTYIO MINTY CYXOro CNOoCo- e
6a nponssoacTea.

4. 3anBKa Ha EBpa3ninckum nateHT Ha BAAaroCTONKyto nanTy.

MOTEHUWAJIbHBIE MOTPEBUTENN N/WIT SAMHTEPECOBAHHbDIE B PASPABOTKE

Mpepnpuatua Poccuinckon Oenepaunn, Pecnybnukm benapyco, KaszaxcraHa, Y36eknctaHa, BennkobputaHumn.

PYKOBOAWTEJTb PA3PABOTKHU
Lonnnn Opuri BnagnmmnpoBuny, reHepanbHbii AUpeKTop.
KOHTAKTHbIE OAHHbIE

E-mail: doilin.y@vitebskdrev.com
Ten.: (+375 29) 550 51 52
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XXIIl. OBLLECTBO C OFPAHUYEHHOW
OTBETCTBEHHOCTbIO «CKAU COOT AEBEJIONMEHT»

42. ONTUMU3ATOP NPOU3BOACTBA

ONMMCAHWE PA3PABOTKN

I'IporpaMMHo-arlnapaTHbM KOMMmeKkC, Mo3BO-
naownn MPOrHO3MpoBaTb MOMOMKN CTaHKOB Ha
npon3BoacTee 1 NIAHNPOBATb 3arpysKky o6opy,qo-
BaHUA.

Duarpasma

TEXHNYECKWE MPEUMYLLECTBA

OTeyecTBEHHbIX aHANOroB HET, No KayecTBy nyy-
e pOCCVIVICKI/IX, paewleBne 3anagHbIX.

OXUOAEMbIN PE3YJIBTAT MPUMEHEHMA

CoKpalleHre n3gepeK Ha NPOV3BOACTBEHHbIX
npeanpuaTusx, bonee KaueCTBEHHOE yNpaBeHVe NPOM3BOACTBEHHbBIM MPOLIECCOM.

TEKYLLAA CTAOVNA PA3BUTA

BbinonHeHa Hay4yHO-MCCNIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) paborta.

CBELEHWA O NMPABOBOW OXPAHE

Her.

MNOTEHUWAJIbHBIE MOTPEBUTENU U/WNWN SANHTEPECOBAHHDIE B PASPABOTKE

npOI/I3BO£|,CTBEHHbIe npeanpuraTmA.

PYKOBOZAWTEJTb PA3PABOTKHU
Hop OmuTpuin AnekcaHapoBuY, AUPeKTop.
KOHTAKTHbIE AJAHHDbIE

E-mail: info@sky-soft.su
Ten.: (+375 29) 767 88 71
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XXIV. 000 «<bME-AUN3EJ1b»

43. MU3ENDb-TEHEPATOPHAA YCTAHOBKA E1TM2JE00

ONMCAHUE PA3PABOTKN

[n3enb-reHepatopHan yctaHoBka E1M2JEOO cmoHTMpoBaHa Ha 6a3e
40-¢$pyTOBOrO yTenjeHHOro MOPCKOro KOHTelHepa, COCTOALLEro 13 ABYyX
oTcekoB: oTceka 'Y n otceka KPY. BHyTpeHHAs 06nMLOBKa CTEH KOH-
TeliHepa BbiNosHeHa M3 Nep$opNPOBaAHHOTO OLMHKOBAHHOIO JINCTa,
CNocoBHOro 3HauMTesIbHO YMeHbLUATb CTeMeHb 3ByKOBOIO AaBJleHMA Ha
oneparopa.

OrY obopynoBaHa: aBTOMaTUYeCKOI a3P030/IbHON CUCTEMON NOXKapo-
TYLUEHWSA, KOHBEKTOPHOW CUCTEMOW OTOMAEHUA, NPUHYANTENBHON CUCTe-
MO BEHTUAALMUN, aBTOMATMUYECKOW CUCTEMON YNpaBieHNA BO3AYLLHbIMA
KnanaHamy, HU3KOWYMHOIM CUCTEMOW BbIMyCKa OTPabOTaHHbIX ra3oB
C UCKporacuTenem, BUGporacAwmmMm onopHbIMK 35IeMeHTaMu, 3NeKTpu-
yeckow crcTemon nogorpesa gusens.

TEXHUYECKUE MPENMMYLLECTBA

B Pecny6n|/|Ke Eenapbe YCTaHOBKM TaKOW MOLLHOCTU He nponssoannunco.

TEKYWAA CTAOWA PA3BUTUA

PaspaboTka BHeipeHa B NPOM3BOACTBO U Npou3BeAeHo ABe eanHuLbl anda PYMN «benapycHedtby.

CBEZIEHNA O NPABOBOW OXPAHE

Her.

PYKOBOOWTEJIb PA3PABOTKIW

Cnob6opckuin Mrxann MyxainoBud, BegyLuin creumuanmct no Nnpogarkam.

KOHTAKTHbIE AAHHbIE
E-mail: smm@bme-diesel.by
Ten.: (+37517) 3884272
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XXV. OTKPbITOE AKLULMOHEPHOE OBLUECTBO
«KY3JIMTMALL»

44. NPECC KPUBOLIMMHO-KONEHHBIN YEKAHOYHbIN YCUNUEM 25 000 KH (2500 TC)
MOAENU KP83448B

ONMMCAHWE PA3PABOTKN

Moxet NPUMEHATbCA B Pa3INYHbIX OTPACAX NPOMbILLNEHHOCTU ANA BbINMONHE-
HUA:

« onepauuii XoNogHOW 06bEMHON LUITaMMOBKY, TPEOYIOLMX BbICOKUX Yaesb-
HbIX JABMEHUIN NPy HeGONbLWMX Pabounx Xodax MoJsi3yHa: YekaHKa, NpaBKa,
KannbpoBka, o6bemHas u penbedHasa poOpPMOBKa, XONOAHOE BblAaBMMBaHNE,
0CafKa, BbITAXKKa, rMbKa;

+ Pa3nNUUHbIX pasgenuTesibHbIX ornepaLui IMCTOBOW LWUTaMMOBKU: pybKa, Bbl-
pybka, 06pe3ka, npobuska.

flBnAeTCA OfHOM U3 CaMbIX MOLLHbIX MalUWH AaHHOTO TvNa 1 cnocobeH pasBu-
BaTb ycunue ao 2500 ToHHa-cun.

Moxet NMPUMEHATbCA KaK CaMOCTOATENIbHO, TaK N B COCTaBE aBTOMaTU3NPOBaH-
HbIX KOMMEKCOB U JINHWIA.

TEXHUYECKME NMPEVMYLLEECTBA

OTeuecTBeHHbIX aHanoroB HeT. O6opynoBaHUe NO TEXHUYECKNM XapaKTepu-
CTUKaM He ycTynaet npeccy mogenu KB8044 npownssoactea OAO «Taxxkmexnpecc»
(r. BopoHex, PO) n npesocxoaut npecc mogenu Kb8344b npounssogctea OO0 «3a-
BOJ, MeXaHuueckunx npecco» (r. bapHayn, PQ). [1Ba BbileyKa3aHHbIX Npesnpua-
TNA B HaCToALLee BpeMA ABNAIOTCA OCHOBHbIMY NPOVN3BOAUTENAMI aHaNOrMYHOro o6opyaoBaHUA.

OKMOAEMDbI PE3YJIBTAT MPUMEHEHNS

M3roToBneHme geTtanein MeToioM XONIOAHON LITAMMOBKY, MOyYeHre KOTOPbIX TpebyeT ycunuin fo 2500 TOHHa-cum.

TEKYLLAA CTAOVNA PA3BUTA

PaspaboTka BHeipeHa B NPOW3BOACTBO.

CBEZLEHMA O NMPABOBOW OXPAHE

O60pynoBaHue He 3amMaTeHTOBaHO.

MNOTEHUWAJIbHBIE MOTPEBUTENU NU/WNWN SANHTEPECOBAHHDIE B PASPABOTKE

MpeanpuaATUA PasfIMUHbIX OTPAC/eR NPOMbILIEHHOCTW,

PYKOBOAWTEJ1Ib PA3PABOTKIW

CongateHKoB BUKTOp MBaHOBMY, MaBHbIi KOHCTPYKTOP.

KOHTAKTHbIE JAHHbIE
E-mail: v.soldatenkov@kuzlitmash.by
Ten.: (+375 165) 36 90 01
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45. TEXHONNOTMYECKOE 06OPYJ0BAHME C YNy A1 TMBKW TPYD MOAENU N®AC5023

ONMCAHUWE PA3PABOTKN

TexHonornyeckoe obopygnoBaHue ¢ UMY ana rmbknu Tpy6
mogenn N®OC5023 npegHasHaueHo Ans rmbKyu METOLOM Ha-
BVBKM NIMOO MPOTaNIKMBaHWUA TPy6uaTbiX CTanbHbIX AeTanen
B aBTOMaTMYeCKOM pexmme ¢ GyHKLMen NpoOMBKY OTBEPCTUSA
Ha npoxog.

TEXHUYECKWE NPEMMYLLEECTBA

OTeuecTBEHHbIX QHANIOrOB HET, HNYEM He YCTynaeT 3apy-
B6eXHbIM.

OXWULAEMbIV PE3YNBTAT MPUMEHEHNSA

Ncnonb3oBaHne TexHonornyeckoro obopypoBaHusa ¢ UMy
ana rmékn Tpy6 mogenn MOLOC5023 no3BonAeT HanaauTb Bbl-
NYCK KauyeCTBEHHOW CafloBO-MAapPKOBOW MPOAyKLUY, MeaULMH-
CKOW TEXHWKM 1 NPOYEro, rAe NCNoNb3yeTca rHyTas Tpy6a.

TEKYLLAA CTAONA PA3BUTUA

BbinyLeH onbiTHbIN 06pa3eL. Pa3paboTka BHeApPeHa B MPOV3BOACTBO.

CBEZIEHWA O NPABOBOW OXPAHE

Hert.

MNOTEHUWAJbHbBIE MOTPEBUTENU WU/WINW SANHTEPECOBAHHbIE B PASPABOTKE

MpeanpuATUA PasfnnyHbIX OTPACcien NPOMbILLIEHHOCTU.

PYKOBOJWTEJ1Ib PA3PABOTKIW

Myxa Butanuii BnagrmmnpoBuny, HauanbHUK 6I0PO OTAENA MAaBHOrO KOHCTPYKTOpPaA.
KOHTAKTHbIE AAHHbIE

E-mail: v.muha@kuzlitmash.by
Ten.: (+375 33) 990 47 95



XXXVI. OEAEPAJIbHOE TOCYAAPCTBEHHOE
BIOAMETHOE YYPEXAEHUE HAYKU «<MHCTUTYT
®OU3UNKU 3EMJIN UM. O. 10. ULMUATA POCCUNCKON

AKAJEMUAU HAYK»

46. ONTUMU3ALNA PASPABOTKW HA NO3AHNX CTAANAX HEOTAHDIX
MECTOPOMAEHWIA, NPEACTAB/IEHHbIX TPELYMHHbIMW KAPBOHATHBIMU
KOJUIEKTOPAMMU, B LLEENAX NPOTHO3UPOBAHNA N MUHUMU3ALIUW PUCKOB

0bBOAHEHNA N0bbIBAKLIUX CKBAMUH

ONMUCAHUE PA3PABOTKN

[nA KapOOHATHBIX MECTOPOXKAEHWNIA YTNIEBOAOPOAOB Ha MO3AHMUX
cTaguAx paspaboTKy HabMoAATCA 3HAUUTENbHbIE U3MEHEHUA
MNacToBOro AaBfIEHUs MO CPABHEHMIO C UCXOAHbIM, YTO COMPOBO-
XOAETCA CYyLWeCTBEHHbIM M3MEHEHNEM NAPaMETPOB HaMpPSXKEHHO-
AedOPMMPOBAHHOIO COCTOAHMA NopoAd. Takme N3MeHeHWs MOoryT
NPVBOAUTD K U3MEHEHWIO BHYTPEHHEN CTPYKTYPbl FOPHbIX MOPOA,
B YaCTHOCTV K 0OPA30BaHMI0 HOBbIX U PA3BUTUIO YXKe CYLLecTBy-
OLWMX TPELIMH, 06 beAVNHSAIOWMNXCA B CUCTEMbI OPUEHTUPOBAHHbIX
TPELLMH, UTO C HEU3BEXHOCTbIO BefeT K POCTY HaBeeHHOM aHN30-
Tponun GUALTPALNOHHO-EMKOCTHbIX CBOVCTB — M3MEHEHMIO NPo-
HULLAEMOCTU 1 NOPUCTOCTU. M3MeHeHne NMPOoHNLAEMOCTU NPUBO-
QUT K NepepacnpeaeneHunio GubTPaLMOHHbIX MOTOKOB, UTO MOXET

rPO3nTb NpopbiBaM BOAbI K ,D,O6bIBaPOLLI,I/IM CKBaXXMHaM MO CUCTE- m-

MaM HaBe[leHHbIX (TEXHOTEHHBbIX) TPELLMH; U3MEHEHWI0 NPeanoYTH-
TeNbHbIX HanpasneHnin GUNLTPALNOHHBIX MOTOKOB Y CHUXEHUIO
TemnoB Jo6blun HebTW; M3MEHEHUNIO NapaMeTPOB NHULMUPYEMbIX
TPeLmH rmapopaspbiBa NnacTa U CHUXeHNo obbema CTUMYINPO-
BaHHOW Nopopgpl.

[na npepoTBpalleHVA NepeyncieHHbIX HeraTuBHbIX 3ddeKToB
HeobOXOAMMO CO3AaHNe METOAMKWN, KOTOpasA MO3BONT MPOrHO3K-
poBaTb pa3BUTME HaBeAEHHOW TPeLMHOBATOCTU U KOPPEKTHbIM
o6pa3om ee yunTbiBaTb B CYLLECTBYIOLNX FreOMEXaHNYECKNX U -
ABPOANHAMNYECKNX CUMYNIATOPaX, MCMOJb3yeMbIX MPW MPOeKTUPO-
BaHUM pa3paboTkun. Pa3paboTka HanpaBneHa Ha pelleHne OfHOW
13 BaXKHeWLnX Npobnem, NPenATCTBYIOWMX CO34aHUI0 1 BHefpe-
HMIO TakoW MEeTOAMKM: Ha AaHHbIN MOMEHT OTCYTCTBYeT maTema-
TYecKaa MoAesnb, cnocobHaa cBA3aTb Bbi3BaHHble pa3paboTKoM
N3MeHeHNA HanpA»KeHHO-AePOPMUPOBAHHOIO COCTOAHUA NOPOA-
KOJ/IEKTOPOB C M3MEHeHUeM WX OUIbTPaLMOHHO-EMKOCTHbIX
CBOWICTB 1 BHYTPEHHEW CTPYKTYpbl. OTCYTCTBME 3TOW Mofenmn oby-
CJTOBJIEHO OrpaHy4YeHHbIM 06EMOM CreLmanbHbIX UCCnefoBaHN

a) Cepgoaudpasnuyeckas ucnbeimamesibHas
ycmaroska GCTS RTR-4500
6) lpubop 0515 usmepeHus
unbMpayuoHHO-eMKOCMHeIX cgolicme
20pHbIx nopod Kopmex CMI-I11

Ha KepHe. B PaMKaX NpoeKTa npegnaraeTtca npoBecTn na60paToprle nccnenoBaHnA NSMeEHEHUA (I)VIﬂpraLWIOHHO-
€MKOCTHbIX CBONCTB 06pa3LlOB KEPHa, N3BN1€YEHHOIO N3 CKBaXWUH, pa3pa6aTb|Ba|ou.|,V|x He(I)TFIHbIe MeCTOopOXAEHNA
PECI'IY6J'II/IKVI Benapbe, NoABEPHKEHHDBIX TPEXOCHOMY CXKaTuUlO. Ha ocHoBaHuun npoBeaeHHbIX nccnegoBaHnin 6WJ,ET
CcO3daHa MaTeMaTun4yecCckada moaesb, B KOTOpOIZ 6ynyT NCMNOJIb30OBaHbI Pe3yJibTaTbl CTaHAAPTHbIX onpe,qeneHmVl d)VIJ'Ib-
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TPaLUMOHHO-EMKOCTHbIX CBONCTB 1 AONONHUTENbHbIX Crie-
LUManbHbIX UCCNEAOBaHNI, a TaKXKe N3BECTHbIE YC/TIOBUS
pPa3paboTKN MECTOPOXKAEHWI 1 NAapPaMeTPbl PaboTbl KOH-
KPETHbIX CKBaXWH:

TEOMEXAHWYECKHE
HCCNEQAOBAHWMA KREPHA

« ON1A onpepesieHns obLwero nameHeHua GunbTpaum-
OHHO-eMKOCTHbIX CBONCTB MOPOM, BbI3BAHHOIO M3Me-
HEHMEM VX HaNpPAXeHHO-AePOPMUPOBAHHOIO COCTO-
AHUSA;

- onpepaeneHnsn CTeNeHN BblPaXXeHHOCTN HaBeAEHHOM

aHM30TPONUY, BbI3BAHHOW O6BPA30BAHMEM CUCTEM & froemieos
OPUVEHTNPOBaHHBIX TPELLH; o

Mg epaas paamma et gMEAH =00 Smeee—es = - =
. OnpegeneHHe MexaHWYecKHN CBORCTE
* NPOrHO3a NPOCTPAaHCTBEHHON OPNEHTAUNN TPELWNH, T S —— [T

Pa3BMBAIOLWNXCA B XO[e HaKomMieHusi B obpasuax He- S e,
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Lee n3MeHeHne NPOHNLIAEMOCTM U NOPUCTOCTN rop- ‘ 114 —
HbIX MOPOJ, BbI3BaHHOE pa3paboTKOM KoseKkTopa.

Co3paHue yKa3aHHOW MaTeMaTUUYeCKo MOLENU NO3BO-
nut chopMynMpoBaTb peKkoMeHZaUuUy No NHTerpauun ee
pe3yNnbTaToB B r’MAPOAMHAMUYECKME N TeOMEXaHUYEeCKMe
CUMYNIATOPbI, UCNoNb3ylolwrecs foObIBalOWMMM KOMMa-
HUAMU. NTOMMMO YKa3aHHbIX Bblllie Npo6siemMm MOryT ObITb
pPaccMOTpeHbl BOMPOChI OYPeHUsi HOBbIX CKBaXkWH (ByayT
YTOYHEHbI YC/IOBUA OypeHUsi B 30HaX, B KOTOPbIX MOr/a
cbopMMpPOBaTLCA CUCTEMA OPUEHTUPOBAHHOMN TPELUHO-
BaTOCTH).

TEXHUYECKWE NPEUMYLLEECTBA

OTAnYMTENBHON OCOBEHHOCTBIO HOBOWM METOAMKM pacyeTa OT CYLeCTBYIOLMX aHANOroB peleHnin o yyeTy us-
MeHeHNA GUNbTPaLMOHHO-EMKOCTHBIX CBOWCTB B XOA4e Pa3paboTKy, CyLecTBYOLWUX B UCMONb3yeMblX NPV MiaHu-
POBaHMMN Pa3pPaboTKN MAPOANHAMNYECKUX N FTEOMEXaHNYECKUX CUMYTIATOPOB SIBASIETCA NMPOrHO3 reoMeTpUYeCcKux
XapaKTepPUCTUK CUCTEM OPUEHTMPOBAHHbIX TPELWMH B pa3pabaTbiBaeMblx KapOoHaTHbIX nopodax-konnektopax. Cy-
LeCTBYIOLME aHANIOTMYHbIE PeLleHNA NMEIT OrpaHNYeHHbIN GYHKLMOHAN Npu yyeTe pa3BUTON TPELLMHOBATOCTH,
YTO BefeT K POCTY PUCKOB, CBA3aHHbIX C HEKOPPEKTHOCTbIO MTMAPOANHAMUNYECKON MOAEN MECTOPOXKAEHUA, N COOT-
BETCTBYIOLLEMY CHUXKEHWIO TEXHUKO-3KOHOMMYECKol 3$pdeKkTUBHOCTU pa3paboTku. D3 PAH obnagaet Heobxoanmbl-
MV KOMNETEHUNAMN N OMbITOM NOCTPOEHUA MMAPOAMHAMNYECKNX U FeOMEXaHNYeCKNX MOAENeN Ha OCHOBE pe3ynbTa-
TOB NabopaTOpHbIX UCCIEAOBAHNIA.

OXWUIAEMbIN PE3YNBTAT MPUMEHEHINA

Pa3pa6OTaHHbIe mMeTogonornyeckne nogxonbl K pacyeTy onTMMalibHOro pexnma pa6OTbI ﬂO6bIBaIOLU,I/IX N HarHe-
TaTeJIbHbIX CKBaXXWH Hed)TFIHOFO MecCTopOoXAeHNA B paMKax eVNHON MeToaNYeCKom 6a3bl NO3BONAT pewaTb 3agavy
MPOrHo3a pa3BnTnA HaBeJeHHOMN TPEWNHOBATOCTN B Kap6OHaTHbIX nopoAax-KoJUIeEKTOpax npwu naHNpoBaHUN pa3-
pa6OTKI/I Heq)TFIHbIX MECTOpO)K,D,EHVIVL ﬂ,ﬂﬂ peweHnA NoCTaB/IEHHbIX 3aa4 MIAaHNPYETCA NCNO/Ib30BaTb aJITOPUTM,
paCCLII/ITbIBaIOLU,I/IIz ycanosuAa ,D,O6bl‘-|l/l N 3aKa4ku (,D,aBI'IEHI/IFI Ha CKBaXKMHaX), CBOZALNN K MWHNMYMY PUCKWN NpOpbiBa
BOAbl, CMOHTAHHOIO CHUXEeHNA TEMMNOB JJ,06bILIVI He¢TI/I N CTUMYNMPOBAHHOIO NMpu rngpopaspbiBe obbema nopoabl.

nOﬂyLIEHHbIe HOBbI€ JaHHDbIE, a TaKXe pa3pa60TaHHbIl7| aJirfopnT™m na6opaToprlx nccnefoBaHnim C nocneayowmm
co3gaHveM maTeMaTUyeCcKom MOAEeNV 1 aganTtaumen NOoJly4YeHHbIX OaHHbIX B rmapogMHaMnYeckmne n reomexaHmye-
CKne CMMynATopbl NO3BONAT OCYyWEeCTBIATb MUHNMU3ALIMIO PUCKOB 06BO}J,HEHVIFI ,El,O6bIBaIOLLWIX CKBa)XWH, a TaKXe
pPeann3oBbiBaTb NPOrHO3npoBaHne pa3pa6OTKVI Heq)TFIHbIX MECTOPO)K,D,EHVIIZ Ha NOo3AHUX CTaanAax, npeacrtaBneHHbIX
TPEWNHHbIMN Kap60HaTHbIMVI KOJJTIEKTOPaMN.
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TEKYLLAA CTAOVNA PASBUTA

BbinonHeHa HayyHo-MccnefoBaTeNbcKasn pabora.

CBEZLEHMSA O NMPABOBOW OXPAHE

B xofie BbINOSIHEHUA 3aMMaHNPOBAHHbIX NCCIef0BaHNA BO3MOXHO MOJlyYeHUe OXPaHOCMOCOOHbBIX OGBEKTOB MH-
TeNNeKTyanbHON COBCTBEHHOCTU.

MOTEHUWMANBHbBIE MOTPEBUTEST W/WJTN SAMHTEPECOBAHHbDIE B PASPABOTKE

PYN «Mpon3BoactBeHHOe ob6beanHeHne “benopycHedTs” benHUMNHedTb», KOMNaHUN HepTEra3oBOro CeKTopa
Poccunckon QOegepaunn.

PYKOBOAWTEJ1b PASPABOTKN
®oKuH Unbsa Bnagumrposwy, 3aBeaytownin LIeHTPOM NeTpopu3nyeckrx n reoMexaHnuecknx NcciefoBaHui.
KOHTAKTHbIE OAHHbIE

E-mail: fokin@ifz.ru
Ten.: (+7 926) 018 88 87
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XXXVII. HACTHOE NPEANPUATUE «<APTU3AH»

47. CMAPT-CTEKNO C NEPEMEHHOM MPO3PAYHOCTbIO
WU THYTBIE (MOITNPOBAHHbIE) CTEKNOMAKETbI C MOAOrPEBOM

ONMCAHUE PA3PABOTKN

CMapT—CTeKﬂO C nepemeHHoM NpPO3pPavHOCTbIO, CO3daBaeMoe Mo
NpPoeKTy, — 0CobbIN BUA CTEKNA, AOMOJIHEHHbIN CneynanbHbIM TOH-
KM CJloem )KI/I,EI,KOKpI/ICTaﬂﬂI/ILIGCKOIz NNeHKN, K KOTOpOI7I noaseneH
BJ'IEKTpI/I‘-IECKI/IVI TOK HU3KOIro HanpAXeHuA. I'Ile BbIKJTOYEHHOM TOKe
XuUpgkme Kpuctasibl pacnonoXeHbl XaOTUYHO N CTEKNO MMEET MaTo-
BbIl1 BMA, @ npun BKNIOYEHHOM TOKe — I'Ip03paLIHbIVI.

rHYTbIIZ (MOJ'IJ'IVIpOBaHHbIIz) cTeksionakeT C nogorpesomMm — MHHOBaA-
LMOHHbIN BUA CTEKNa, KOTOpoe 6narop,apﬂ COBpPEMEHHbIM TEXHONO-
MAM no3BondeT nogorpeBatb OKHO. Oco6eHHOCTbIO AAHHOro BuMpaa
CTeKJa ABNAETCA cneynanbHOE NOKpbIThE C TOKOI'IpOBO,D,FIUJ,GI;I cmnon
OKCMAOB METa/10B, KOTOpoOe obecrneuymBaeT HaKomnjeHWe Tenna 3a
CYET SJIEKTPO3HEPIrmnn.

CreknonakeTbl C nogorpesomM MOXHO MCNONb30BaTb ANA noboro
B/Aa KOHCTp)IKLlVIIZ cuenblo o6orpeBa NOMELEHNA, a TaKXKe AnA npunaaHna 0COo60ro BHeLLHEro B/Aa NOMeLLeHnIo.

TEXHUYECKUE NMPEUMYLLECTBA

Kaxgbin I'IpOﬂ)/KTOBbIVI PbIHOK npeo6pa>KaeTc';| C NprXoa0om HOBbIX TEXHOJIOMNIN Y NHHOBALMOHHbIX NpPoOAyKTOB, NO-
3BonAWnX I'IOTpE6VITEﬂF|M Hanbonee KauyecTBEHHO yAooBNeTBOPATb CO6CTBEHHbIE I'IOTpE6HOCTVI, n MI/IpOBOVI PbIHOK
CTeKJ1a HE ABNAETCA NCKNTIDYEHNEM. nO,D,O6HbIMVI WHHOBaLMAMM B CTEKOJIbHON NPOMbBILTEHHOCTU CTaNl YMHOE CTeK-
o (CMapT—CTEKJ'IO, unn Smart Glass), a Takxke cTeknonakeTbl C noporpesom. Takune NPOAYKTbl NO3BONAKOT YMEHbLNTb
noTepu Tena, SKOHOMUTb 3aTpaTbl Ha NIEKTPO3HEPINI0 U NpeasiaratoT MHble NpenmyLlecTBa npun nx ncnoib3oBaHUn
Mo CPpaBHEHUIO CO CTaHAAPTHbIMU PELIEHNAMUN Ha PbIHKE CTEKIa.

OMXWUOAEMbIN PE3YNBTAT MPUMEHEHNA

MNokasatenn 3¢¢EKTI/IBHOCTI/I WHBECTULMI NO3BONAIOT CAeNnaTb BbIBOA, UTO npu NPOrHo3npyembix obbemax BblpyY-
KW KanuTanbHbIX BAOXKEHWI, a TakXKe cebecTtomMmocTu NpoAyKLUNN NPOEKT ABNAETCA Bd)d)eKTI/IBHbIM 1 OKynaemblim.

TEKYWAA CTAOWA PA3BUTUA

BbinyLyeH onbiTHbIN 06pa3eL. Pa3paboTka BHeApPEHa B MPOV3BOACTBO.

MNOTEHUWMANBHbBIE MOTPEBUTESTU U/WIT BAUHTEPECOBAHHbBIE B PASPABOTKE

AOMVHMCTPATUBHBIE U KOMMEPYECKUe 06beKTbl, 6aHKM, GU3KYNBTYPHO-0300POBUTENbHBIE KOMOVHATBI, TOProBble
LEHTPbI N T. 4.

PYKOBOOWTEJIb PA3PABOTKIW

TpywkuH Esrenmni lOpbeBuny, grnpekTop.

KOHTAKTHbIE JAHHDbIE
E-mail: belartglass@gmail.com
Ten.: (+375 29) 153 53 86
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XXXVIII. OBLWECTBO C OFPAHUYEHHON
OTBETCTBEHHOCTbIO «<AKPUJTOBbIE KPACKW»

48. CAMOCILMBAEMAS CTEPON-AKPWUJIOBAA AUCNEPCUA C NOBbIWEHHON
AATE3VNEN, HU3KUM COREPXKAHMEM JIETYYUX OPTAHUYECKUX COEAVUHEHUIA

OMNCAHUWE PA3PABOTKN

CamoclumBaemas cTepon-akpunoBaa gucnepcna C noBbllIEH-
HOW agresnen N HN3KUM cofepKaHmemMm neTyumx opraHN4YeCckux
coefiHEHNIN NpUMeHAETCA AnA Npon3BoACTBa BbICOKOKaYeCTBEH-
HbIX NTaKOKPACO4YHbIX MaTeEPKanoB Ha BOJHOI OCHOBE. yJ'IyLILIJEH-
Hbl€ aAre3roHHbIE XapPaKTEPUCTUKN MO3BONAOT MPUMEHATb KO-
HEYHbIN NPOAYKT NPaKTN4YeCKN Ha nobbIX NOBEPXHOCTAX.

TEXHUYECKUE NMPEVMYLLECTBA

OTeyecTBEHHbIE aHanoru OTCYTCTBYIOT.

OXWOAEMbI PE3YNBTAT MPUMEHEHWSA

Mcnonb3oBaHue B NPON3BOACTBE SKONOIrMYeCKN YNCTbIX, rmnnoasyiepreHHbIX Kpacok, MPONnUTOK, NPYHTOBOK 1 Jla-
KOB C MOBbILLIEHHOW N3HOCOCTOMKOCTbIO U NnaponpoHNLaeMOCTbO.

TEKYLWAA CTAOWA PA3BUTUA

Pa3spa6oTka BHepeHa B NPOM3BOACTBO.

MOTEHUMAJIbHbBIE MOTPEBUTESTU U/WJT 3SAMHTEPECOBAHHbIE B PASPABOTKE

I'Ip0|/|330,q|/|Ten|/| NNaKOKpPaCOYHbIX MmaTepunanos.

PYKOBOAWTEJ1b PA3PABOTKIN
Manronos lNMetp EBreHbeBny, gupeKTop.
KOHTAKTHbIE AAHHDbIE

E-mail: prokraska.by@gmail.com
Ten.: (+37529) 770 06 76



XXXIX. OEAEPAJIbHOE TOCYAAPCTBEHHOE
BIOAXETHOE ObPA3OBATEJIbHOE YYPEXAEHUE
BbICLLEFO OBPA30BAHUA «CAHKT-NETEPBYPICKUN
roCYgAPCTBEHHbIN MOPCKOW TEXHUYECKUIA
YHUBEPCUTET»

49. LUOPOBAA BUPTYAJIbHAAl MHOTOMO/Ib30BATE/IbCKAS CPEZIA
U MPOrPAMMHO-ANMAPATHBIE MOAYN

ONMWMCAHWE PA3PABOTKN

O6nacTb NPYMEHEHNA — TEXHOOMMY BUPTYAIbHOW 1 JononiHeHHoW peanbHocTel (VR/AR). CpeactBa pa3paboT-
Kun VR/AR-KOHTEHTa 1 TEXHONOMMU COBEPLIEHCTBOBAHUSA NOJb30BaTebCcKoro onbita (UX) co cTopoHbl pa3paboTymka.
MnatpopmeHHble pelleHns A Nonb3oBaTenel: pefakTopbl CO34aHNA KOHTEHTa U ero AncTpubyuun.

YHuBepcanbHbIN, MacluTabrpyemblii, MopgynbHbI Saas (Software As A Service) n Paa$S (Platform As A Service) npo-
AYKT C UICMONb30BaHMEM 3/IEMEHTOB BUPTYaSIbHOW pearnibHOCTU, KOTOPbIN BKOUaeT B cebs Kak NporpaMmHble, Tak U
annapaTHble Moaynu Ana 6bICTPOro co3faHuA NPUKNaaHbIX PELLEHWIA.

Lindposas MHorononb3oBaTenbcKas BUPTYyasibHas cpefa UCNonb3yeTcs Ansa obydyeHns nepcoHana Ha yxe cylie-
CTBYIOLLEM, MTPOEKTMPYEMOM UMK CTPOALLEMCS 060PY[OBaHNM, MHOTOMNOb30BATENbCKOTO B3aUMOZENCTBIA (NpUMep
COBMECTHOI paboTbl), MOLENNPOBAHUA MOBEAEHNA 1 TECTOBbIX CLIEHAPWEB, BU3Yyann3aunn CUTyaumin B UHTEPaKTMB-
HOM pexume.

Lugposas MHO20N0/16308amesibCKas 8UPMYAbHAS Cpedd C UCNOIb308AHUEM MexXHOIo2ul
supmyarneHoli peasibHOCMU HA hpuMepe YuppPo8o20 Makema npoekma no ModepHU3ayuu
OHeXcKo20 cydocmpoumesibHO-CyOOPeMOHMHO20 3a800a

TEXHUYECKWME MPEVMYLLECTBA
Ha paHHbIi MOMEHT aHanoros paspabaTtbiBaemMblx NPOEKTOB (MO MOPCKOW U CyfOCTPOUTENbHOW TeMaTuKe) B Poc-
cuiickon Oegepaumm HeT.

MperMyLecTBO pa3paboToK 3aKIIIOUYAETCA B MOAYSIbHOW apXUTEKTYpPE MPOEKTOB, KOHKYPEHTOCMOCOOHOCTM MpPo-
[YKTOB 3a CYET UCMONb30BaHNA COBPEMEHHbIX rpaduyeckux TexHonorum, B Tom uncne AR u VR.
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OKMOAEMDbI PE3YJIBTAT MPUMEHEHNSA

BHeapeHne MHHOBALMOHHBIX NMPOW3BOACTBEHHbBIX TEXHOMOMMIA HA MPOMbILNIEHHBIX NPEeANPUATUSAX. TexHonornye-
cKoe obecneyeHue npegnpuaTi nHQyCcTpun 4.0.

TEKYLWAA CTAOVNA PA3BUTA

Pa3zpaboTka BHeipeHa B NPOW3BOACTBO.

CBEZLEHMSA O NMPABOBOW OXPAHE

CBunaeTenbCTBO O rocyfapcTBeHHoN pernctpaumm N2 2021662261,

MOTEHUWMANBHbBIE MOTPEBUTEST W/WJTN 3SAMHTEPECOBAHHbDIE B PASPABOTKE

MpeanpuaATUA CyaoCTPOEHUA, CYAOPEMOHTA, HepTefobbIuuN.

PYKOBOAWTEJ1b PA3PABOTKW
HuikyweHko IMuUtprin Bnagummposmy, NPopekTop No HayyHo paboTe, 4OKTOP TEXHUYECKUX HayK.
KOHTAKTHbIE OAHHbIE

E-mail: research@smtu.ru
Ten.: (+7 964) 322 38 82
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1. STATE SCIENTIFIC INSTITUTION "INSTITUTE
OF CHEMISTRY OF NEW MATERIALS OF THE NATIONAL
ACADEMY OF SCIENCES OF BELARUS"

1. COMPOUND FOR CHEMICAL GRINDING AND POLISHING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Compound for chemical grinding and polishing is designed to reduce the surface roughness of complex-shaped
stainless steel products. This compound allows the processing of stainless steel in an aqueous solution.
TECHNICAL ADVANTAGES

Compound for chemical grinding and polishing has no domestic analogues, corresponds to the characteristics
of imported foreign analogues.
EXPECTED RESULT OF APPLICATION

Substitution of imported foreign analogues.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Developed and registered TU BY 100289145.029-2021 "Compound for chemical grinding and polishing P1-PE".

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations manufacturing medical or other stainless steel instruments, the production process of which includes
the stage of chemical grinding and polishing.

DEVELOPMENT MANAGER

Yury Matsveyanka, Head of Laboratory of Organic Composite Materials, Institute of Chemistry of New Materials,
National Academy of Sciences of Belarus, PhD in Chemistry.

CONTACT INFORMATION

State Scientific Institution "Institute of Chemistry of New Materials of the National Academy
of Sciences of Belarus"

E-mail: yurma.ichnm@mail.ru

Tel.: (+375 29) 167 14 28



INDUSTRY: FROM INNOVATION TO MAM(FACTURING. 83

2. GREASE-COOLING LIQUIDS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Grease-cooling liquids apply during processing of products from metal alloys, including alloys with lowered
anticorrosive characteristics, by cutting. They provide greasing, effective cooling of cutting zone of and reliable
preservation of processed surface both during cutting and storage between operations.

Grease-cooling liquids represent water-soluble concentrates of half-synthetic compositions from forest chemical
and plant raw materials, composition’s structure also includes surface-active substances and inhibitor additives.

TECHNICAL ADVANTAGES

The absence of an oil component in the recipe. 20 % WC-2 coolant concentrate is easily emulsified in cold water
without the introduction of additional components. No waste water or waste is generated during the production of
coolant. The spent coolant "GCL WC-2" does not require special means of disposal.

EXPECTED RESULT OF APPLICATION

Replacement of imported foreign analogues.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

It is provided by the use of original technologies, equipment, formulations, (Pat. RB No. 7936, 12563, 13218, 18612),
TS BY 100289145.001-2003 "Coolant "GCL WC-2".

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Metalworking plants.

DEVELOPMENT MANAGER

Natallia Puchkova, Researcher in the Laboratory of Wood Chemical Products and Technologies.

CONTACT INFORMATION

SSI "Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus"
E-mail: Puchkova@ichnm.by

Tel.: (+375 29) 647 47 80
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3. MANUFACTURING TECHNOLOGY OF COMPOSITE MATERIALS WITH NANO-
AND MICRO-FILLERS FOR SHEET PLASTIC, LOW- AND HIGH-TEMPERATURE 3D PRINTING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

We have created our own import-substituting technology for manufacturing sheet plastic and rods for low- and high-
temperature 3D printing with carbon nano- and micro-fillers. These products will satisfy the needs of machine and
machine tool manufacturing enterprises, light industry, defense enterprises, other industries of Belarus, educational
organizations (schools, universities), individuals. Carbon-filled thermoplastics, depending on the type of carbon fiber,
its parameters and concentration in the composition of composite materials for the production of 3D printing rods
and sheets, improve the physical and mechanical parameters of the rod and the polymer sheet produced.

TECHNICAL ADVANTAGES

A rod for 3D printing and a sheet based on polymer materials with carbon nano- and microparticles produced
in the IChNM of the National Academy of Sciences of Belarus has increased wear resistance and mechanical properties.
The developed technology for manufacturing sheet plastic and rods is environmentally safe and does not cause
significant damage to the environment.
EXPECTED RESULT OF APPLICATION

The use of the developed materials makes it possible to obtain products at the world level. The created technology
will allow you to abandon the purchase of imported materials.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Technical documentation with the letter "O1" for the production of 3D rods and plastic sheets from PCM with nano-
and micro-fillers, including Additions to TU VU 100289145.022-2015 (from 07.12.2017) dated 22.05.2019, experimental
industrial regulations for 3D rods and sheets dated 23.12.2020.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

LLC "Getz Trade" JSC "Management company of the holding "Horizon" JSC "Vityaz" JSC "Vitebsk Plant of electrical
measuring devices" CJSC "Atlant" Private Enterprise "Kubikus" UO "Gomel State University named after Francik
Skorina" Laboratory of Engineering profile of L. N. Humilev Eurasian National University.

DEVELOPMENT MANAGER

Alexander Rogacheyv, Director, Doctor of Technical Sciences, Corresponding Member.

CONTACT INFORMATION
SSI "Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus"
E-mail: ichnm@ichnm.by
Tel.: (+375 17) 263 92 99
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Il. OJST “MINSK RESEARCH INSTITUTE
OF RADIOMATERIALS”

4. AUTOMATED METEOROLOGICAL COMPLEX AMC-2M

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The AMC-2M automated meteorological complex for ground measurements is designed to measure meteorological
parameters of the atmosphere (pressure, temperature, air humidity, speed, wind direction and radiation level), process
current information, and display it to solve special tasks.

The system consists of a set of sensors for measuring meteorological parameters of the atmosphere, a protected tablet
computer, which processes the meteorological information with special software and presents it in the required form.

Wind speed measurement range:
« then 0 to 50 m/s, measurement accuracy + 0.3-0.5 %;
« pressure measurement range from 300 to 1,100 hPa,
« measurement accuracy + 0.5 hPa;
« temperature measurement range from -50 °C to +60 °C,
» measurement accuracy = 0.5 °G;
+ humidity measurement range from 0 to 100 %,
« measurement accuracy + 3-5 %;
- energy range of detected radiation from 0.03 to 10 MeV,
- measurement accuracy £ 15 %.

TECHNICAL ADVANTAGES

There are no domestic analogues.

EXPECTED RESULT OF APPLICATION

Up-to-date, real-time local weather data helps businesses plan and mitigate weather risks.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

AMC-2M can be used in the work of environmental services, utilities, services and departments of the Ministry of
Emergency Situations, agricultural enterprises, transport companies, airports, defense sector organizations.

DEVELOPMENT MANAGER

Viktor Makarenko, Lead Design Engineer.

CONTACT INFORMATION

Minsk Research Institute of Radio Materials JSC
E-mail: mniirm@mniirm.by

Tel.: (+375 17) 270 96 06, fax: (+375 17) 27096 11



5. SYSTEM OF METHANE (CH,) MONITORING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The system is designed to monitor CH, in critical points of vehicles —
in the engine compartment, in places where gas cylinders are installed, %
in the compartment of engine preheaters, at the reducers of gas cylinders, g
etc. The system is a microprocessor modular telemetric device consisting
of a monitoring unit and five sensors CH, (methane). The system provides
monitoring of gas concentrations in the following points of the vehicle: engine
compartment — 1 sensor, LPG compartment — 1 sensor, reducer — 1 sensor,
base cylinders — 2 sensors. Concentration monitoring range is up to 50 %
of the lower concentration limit of flame propagation (ignition). Response time
of the system is not more than 25 seconds. Maximum permissible relative error
of concentration measurement is 20 %.

TECHNICAL ADVANTAGES

The main competitor of the monitoring system is the products of TEQ SA (Tek, Switzerland). The peculiarity
of the system in comparison with the analogues is operation in a wide temperature range from minus 50 to +95 °C
of CH, sensor due to the use of special cooling and heating system of the optical sensor. The open architecture
of the system and the presence of two CAN interfaces provide easy adaptation of the system to the requirements
of the customer, taking into account the various areas of application.

EXPECTED RESULT OF APPLICATION

Improving thesafety of vehicle operation through theintroduction of automated digital systems, the competitiveness
of domestic automotive equipment in the domestic market and foreign markets and its export potential.

Ensuring safe operation of the vehicle equipped with gas-powered.

CURRENT STAGE OF DEVELOPMENT

A prototype was released. A prototype of the system has been manufactured and passed preliminary tests on
a Minsk Automobile Plant OJSC bus.
INFORMATION ON THE LEGAL PROTECTION

No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Manufacturers of vehicles running on gas motor fuel, as well as enterprises engaged in the conversion of vehicles
to work on gas motor fuel.

DEVELOPMENT MANAGER

Aleksey Mospanov, Head of Systems Development Sector — Chief Designer Minsk Research Institute of Radio
Materials JSC.

CONTACT INFORMATION

Minsk Research Institute of Radio Materials JSC
E-mail: mniirm@mniirm.by

Tel.: (+375 17) 270 96 06, fax: (+375 17) 27096 11
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6. SYSTEM OF CARBON MONOXIDE (CO) AND CARBON DIOXIDE (CO,) MONITORING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The system is designed to monitor the concentration of CO, CO,
in the driver's cab. The source of CO is the exhaust system of the internal ¥
combustion engine. When this system malfunctions, carbon monoxide
enters the vehicle interior and in high concentrations can be fatal. The use
of CO, sensors is relevant for tracking leaks in cooling systems.

The system is implemented on the basis of selective CO and CO, sensors
with a unit for monitoring the concentration of the above-mentioned | =
gases. Measurement range of concentration monitoring, not more: CO — |
200 mg/m?, CO, — 20,000 mg/m3. Maximum permissible relative error |
of measurement of concentration, not more: CO — 20 %, CO2 — 20 %. |
System reaction time, max: CO — 10s, CO2 — 20 s. Power, not more than
10W; CAN 2.0V interface used.

TECHNICAL ADVANTAGES

Open architecture allows easy configuration (adaptation) of the system for different application conditions by the
number and type of sensors used, dimensions, method of processing, information transfer, cost, etc. If necessary, the
system can be additionally equipped with humidity sensors, temperature sensors, etc. The system design allows quick
and easy replacement of sensors, has the possibility of self-diagnostics, quickly interacts with computer equipment
for information processing.

EXPECTED RESULT OF APPLICATION

Improving the safety of vehicle operation through the introduction of automated digital systems, the competitive-
ness of domestic automotive equipment in the domestic market and foreign markets and its export potential.
CURRENT STAGE OF DEVELOPMENT

A prototype was released. A prototype of the system was manufactured and passed preliminary tests on the bus of
Minsk Automobile Plant OJSC.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises-manufacturers of motor vehicles, including those producing vehicles intended for the carriage of
passengers.

DEVELOPMENT MANAGER

Aleksey Mospanov, Head of Systems Development Sector — Chief Designer Minsk Research Institute of Radio
Materials JSC.

CONTACT INFORMATION

Minsk Research Institute of Radio Materials JSC
E-mail: mniirm@mniirm.by

Tel.: (+375 17) 270 96 06, fax: (+375 17) 27096 11
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7. DIFFERENTIAL PROBE WITH MAGNETIC CORE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The differential probe (DP) with a magnetic core is designed to detect
defects (cracks) on the surface of round steel. The probe consists of two
coils with a core of magnetic material, located at a distance of 0.6 mm from
each other, installed in the housing.

The differential probe makes it possible to detect cracks with a width

of more than 0.1 mm and a length of more than 11.5 mm at a speed of
movement of the DP surface up to 6 m/s.

TECHNICAL ADVANTAGES

Import substitution of foreign supplies.

EXPECTED RESULT OF APPLICATION

The cost of the original set is 5,000 euro at the need of 20 pieces per year. The cost of differential probe of MNIIRM
development is 25 % cheaper.

Replacing microcoils with miniature Hall transducers of Belarusian manufacturer will further reduce the price and
expand the field of application.

CURRENT STAGE OF DEVELOPMENT

An experimental sample was manufactured and passed preliminary tests on the NOVAFLUX REL200 system at BMZ
OJsC.
INFORMATION ON THE LEGAL PROTECTION

No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Manufacturers of induction control equipment.

DEVELOPMENT MANAGER

Aleksey Mospanov, Head of Systems Development Sector — Chief Designer Minsk Research Institute of Radio
Materials JSC.

CONTACT INFORMATION

Minsk Research Institute of Radio Materials JSC
E-mail: mniirm@mniirm.by

Tel.: (+375 17) 270 96 06, fax: (+375 17) 27096 11
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lll. RESEARCH, DEVELOPMENT AND PRODUCTION
REPUBLICAN SUBSIDIARY UNITARY ENTERPRISE
INSTITUTE FOR MEAT AND DAIRY INDUSTRY

OF THE NATIONAL ACADEMY OF SCIENCES RESEARCH
AND PRACTICAL CENTRE FOR FOODSTUFFS RUE

8. INNOVATIVE MEAT PRODUCTS WITH A REDUCED SALT CONTENT OF DIETARY PREVENTIVE
NUTRITION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

New types of meat products have been developed
with a 30 % reduced salt content due to the use ==
of phytocomplexes "Credo", "Salus-1", "Salus-2", which
allow to reduce the threshold of salt sensitivity, have a MeearTo0
pronounced antioxidant effect and which are potential
immunoprotectors in halogenated stress. New meat
products have a high content of essential amino
acids, vitamins that are important for the prevention
of cardiovascular diseases. Dietary prophylactic
properties of new meat products with reduced salt
content have been confirmed by preclinical tests at
the State Scientific Institution “Institute of Physiology
of the National Academy of Sciences of Belarus”.
It has been established that regular consumption
of new meat products for 3 weeks after modeling
cardiovascular insufficiency is accompanied by a decrease in elevated blood pressure.

TECHNICAL ADVANTAGES

For the first time in the Republic of Belarus, a technology for the production of new types of preventive meat
products with a reduced content of table salt has been developed and mastered. It has been established that the
sodium contentin new types of sausage products is reduced by 30 % compared to traditional sausage products, which
meets the medical and biological requirements for the group of meat products for the prevention of cardiovascular
diseases. Analysis of the amino acid composition of new types of boiled sausage products showed a high content of
methionine + cysteine, leucine, isoleucine, lysine, which are important for the prevention of cardiovascular diseases.
Analysis of the vitamin composition of sausages showed that the content of vitamin B, is 18.7 and 38.7 % of the daily
requirement; B, — 19.8 and 36.1 % of the daily requirement; B,—64 and 5.8 % of the daily requirement; Sun — 7.2
and 6.9 % of the daily requirement; B, — 19.8 and 23.4 % of the daily requirement.

In relation to foreign analogues (TU 10.02.01.271-07 "Dietary boiled sausages, Dietary sausages', Russia), in the
developed meat products, the content of sodium chloride is reduced by 30 %, fat by 49 %, the protein content is
increased by 50 %, which ensures their dietary preventive properties.

EXPECTED RESULT OF APPLICATION

The introduction of these meat products will improve the quality of nutrition of the population and will contribute
to the prevention of cardiovascular diseases.
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CURRENT STAGE OF DEVELOPMENT

Research work has been carried out, the development has been introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Cooked sausage products with a reduced content of table salt of dietary preventive nutrition are intended
for nutrition of all categories of the population, as these are high-quality products that meet the requirements
of a healthy diet.

DEVELOPMENT MANAGER

Svetlana Gordynets, Head of the Department of Meat Products Technologies, PhD.

CONTACT INFORMATION

RUE "Institute of meat and dairy industry”
E-mail: otmp210@mail.ru

Tel.: (+37517) 3733071




IV. CENTER FOR SYSTEM ANALYSIS AND STRATEGIC RESEARCH
OF THE NATIONAL ACADEMY OF SCIENCES OF BELARUS

9. AUTOMATED COMPLEX OF ECONOMIC EFFICIENCY OF PROJECTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A software package of system-dynamic optimization for calculating the intensity and determining the composition
of traffic from a video image using automated software (software for automatic analysis of automobile traffic from
a video image; a financial and economic model for a comprehensive analysis of roadside service facilities, which,
based on input of initial data, predicts the results of the financial and economic activity of the facility and allows an
assessment of the feasibility of investments in construction / reconstruction / modernization, and also allows you to
estimate the maximum possible amount of investment; a technical solution for collecting video analytics). Within the
framework of the general scheme of roadside service development being developed until 2025, the data obtained
as a result of the analysis can be used to assess the economic efficiency of roadside service development projects;
improve the capacity of highways; determine the composition and intensity of traffic; build optimal transport routes;
build and predict traffic flow models and many other tasks. Also, within the framework of the international agreements
to achieve the SDGs: "Goal 9.1.2. The volume of passenger and freight traffic by mode of transport’, will allow to solve
the tasks set out in the agenda of the United Nations. This software package can be used in the implementation of the
general scheme for the development of roadside service until 2025 (according to Belorusneft, etc.), as well as in the
state program "Digital Development of Belarus" for 2021-2025. This development can form the basis of the marketing
policy of outdoor advertising (the formation of a pricing policy depending on the generated traffic of vehicles and the
population) and bring "Belvneshreklama" to a new level of services provided.

MEFPXRALEINPIED

TECHNICAL ADVANTAGES

The scientific significance of the results of research, development and experimental technological works that
form the basis of an innovative project meets the priority directions of scientific, scientific, technical and innovative
activities for 2021-2025. In particular, digital information and communication and interdisciplinary technologies,
production based on them:

- development of information society, electronic state and digital economy;

- mathematics and modeling of complex functional systems (technological, biological, social);
- information and control systems;

+ smart city technologies;

- big data technologies;
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- artificial intelligence and robotics;
- means of communication and methods of data transmission;
« high-performance computing tools.

At the moment, there is no established video analytics market in the Republic of Belarus with an assessment
based on a comprehensive analysis of roadside service facilities. As noted earlier, two types of intensity monitoring
equipment are currently being used: loop sensors and radars that work around the clock. An important negative
characteristic of this solution is the promptness of providing video analytics material. The customer wants to receive
information promptly in the selected location and at an acceptable price for this service.

There are no direct competitors for this solution, because this proposal represents a software package for system-
dynamic optimization of the economic efficiency of projects, which includes: software for calculating the intensity and
determining the composition of traffic from a video image; a financial and economic model for the comprehensive
analysis of roadside service facilities, which, based on input of initial data, predicts the results of financial and economic
activity of the facility and allows an assessment of the feasibility of investments in construction / reconstruction /
modernization, and also allows you to estimate the maximum possible amount of investment; a technical solution for
collecting video analytics. Competition is possible in the field of software for calculating the intensity and determining
the composition of traffic by video image: one (the only one in the Republic of Belarus) solution is a cloud platform for a
smart city based on Al and Big Data technologies — Kipod (software of the Synesis group of companies (Beltelecom)).
But does this solution have compliance with GOST 32965-2014, is this solution competitive in price and design? The
remaining solutions offered on the market are trading companies engaged in the implementation of third-party
video analytics software.

EXPECTED RESULT OF APPLICATION

The data obtained as a result of the analysis can be used to improve the capacity of highways, determine the
composition and intensity of the flow, build optimal transport routes, build and predict traffic flow models, finance
investment projects of national importance. This project will be an effective solution in countering corruption schemes
in design institutes that are interested in obtaining a design and construction object.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

The issue of filing an application for a patent of the self-learning mode of a financial and economic model for
a comprehensive analysis of roadside service facilities is being developed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The implementation of the project will contribute to increasing the economic potential of the country and
contributing to economic growth (infrastructure project: the state program "Roads of Belarus" for 2021-2025, which
includes two subprograms: "Republican highways" and "Local highways"). Within the framework of the draft Concept
of the state program "Digital Development of Belarus" for 2021-2025. the data obtained as a result of the analysis
can be used to build "green" corridors on the entire road network of the republic, to introduce innovative solutions
in the sectors of the economy and technologies of "smart cities', as well as to ensure the information security of such
solutions.

DEVELOPMENT MANAGER

Vladimir Turko, researcher, applicant.

CONTACT INFORMATION

Center for System Analysis and Strategic Research of the National Academy of Sciences of Belarus
E-mail: orthodox.com.by@yandex.by

Tel.: (+375 33) 690 99 06



V. BELARUSIAN STATE UNIVERSITY

10. MULTIFUNCTIONAL MEASURING COMPLEX ALMA METER 2

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Alma Meter 2 is a multifunctional measuring complex
for organization of a specialized, high-quality and easily
transformable computerized workplace of a metrologist,
researcher, or student.

The multifunctional and versatile instrument for
measurement of electrical signals which is in demand
in educational and research laboratories of universities
and research institutes, metrology and quality control
services of industrial enterprises, radio-electronic and
auto repair shops.

Alma Meter 2

The complex surpasses domestic analogues, and
is competitive in terms of characteristics and cost as
compared to foreign analogues.

The product is characterized by a new, independently
developed configuration, electronics and software.

TECHNICAL ADVANTAGES
The multifunctional measuring complex Alma Meter 2 has a number of significant advantages as compared to its
analogues:
- an effective and high-quality measuring device that solves different metrological, research and educational tasks;

- a diverse and easily transformable configuration of the complex comprises 14 types of measuring and basic
modaules intended for various purposes, which enables to rearrange quickly the measuring experiment, including
spatial distribution and remote work with measuring modules;

- an original modular, easily reconfigurable arrangement of the “measuring station” type complex, with each of the
measuring modules being a separate functionally complete and full-fledged small-sized device that can operate
autonomously;

- each of the measuring modules is a computer-oriented device with two interfaces — USB (versions 3.0 and 2.0)
and LAN (versions 1 Gbit/s and 100 Mbit/s);

- the possibility of direct connection of measuring sensors to different types measuring recorders of the complex;
- high-quality, functionally complete and ergonomically designed software for operating systems Windows 7, 8,10.

The complex is not inferior to any domestic and foreign analogues in terms of technical characteristics. It has lower
cost and is perfectly adapted to operation peculiarities and needs of the user.

EXPECTED RESULT OF APPLICATION

The use of the multifunctional measuring complex Alma Meter 2 enables to improve the efficiency and quality of
laboratory workshops and research work, which, in turn, will improve the quality of training of qualified specialists.
Computerized automation of the measuring process, compactness and ease of configuration transformation of the
measuring complex for specific measuring tasks can reduce labor-intensity and increase the productivity of the
metrological (QC department) and testing services of manufacturing enterprises.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
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A prototype was released.
Development is introduced into production.
Small-scale production is organized at the Unitary Enterprise UNITECHPROM BSU.

INFORMATION ON THE LEGAL PROTECTION

There are original registered technical specifications (owned by BSU), a package of type O1 design documentation, as
well as production secrets (know-how) for the built-in hardware and computer software (source code), the technology
for electronic components setting, protected in the commercial secret regime (owned by BSU; the production secrets
regime is provided according to the order of the Faculty of Radiophysics and Computer Technologies of BSU).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Scientific and educational organizations, industrial enterprises.

DEVELOPMENT MANAGER

Igor Stetsko, Head of the Department, PhD (Technical Sciences), Associate Professor.

CONTACT INFORMATION

Belarusian State University

E-mail: stetsko@bsu.by

Tel.: (+375 17) 209 58 81, (375 29) 777 15 03

11. SCIENTIFICAND EDUCATIONAL SATELLITE OF BSU BSUSAT-2

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

An ultra-small “nanosatellite” type spacecraft with
the weight of up to 3.5 kg was designed to conduct
flight tests and adjustment of the operating modes
of the developed functional control, power supply,
communications, orientation and stabilization subsystems,
electronic components and electromechanical assembilies,
as well as scientific and educational experiments
in open space conditions (testing of the method of radio
occultation sensing of the atmosphere, study of magnetic
anomalies, photometric and spectral characteristics of
earth's surfaces and objects). BSUSat-2 will be an orbital
part of the scientific and educational university laboratory,
created to improve the educational process of training
specialists of aerospace and electronic specialties.

TECHNICAL ADVANTAGES

A fully functional spacecraft designed for operation in low earth orbits. It is an orbital part of a distributed ground-
orbital educational and scientific laboratory, which, in terms of its engineering and technical design and applied
scientific content, is designed for monitoring of the parameters of near-Earth space, study of the surface and magnetic
anomalies of the Earth, adjustment of the created technologies and flight tests of the developed nanosatellite
onboard subsystems, and will be used to improve the educational process of training specialists of the space industry.
The nanosatellite is not inferior to any domestic and foreign analogues in terms of technical characteristics. It has
lower cost and is perfectly adapted to operation peculiarities and users’ needs.
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EXPECTED RESULT OF APPLICATION

The use of the BSU scientific and educational nanosatellite BSUSat-2 will improve the efficiency and quality
of the educational process and training of qualified specialists in the field of aerospace technologies.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
One engineering and two flight prototypes were released.
Expected to be launched into Earth orbit

INFORMATION ON THE LEGAL PROTECTION

There is a package of type O1 design documentation, as well as production secrets (know-how) for the built-in
hardware and computer software (source code) and the technology of electronic components setting, protected
in the commercial secret regime (owned by BSU; the production secrets regime is provided according to the order
of the Faculty of Radiophysics and Computer Technologies of BSU).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Scientific and educational organizations.

DEVELOPMENT MANAGER

Sergey Semenovich, Head of the Laboratory, PhD (Technical Sciences).

CONTACT INFORMATION
Belarusian State University

E-mail: semenovich@bsu.by
Tel.: (+375 17) 274 08 16, (+375 29) 652 48 39
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VI. RESEARCH INSTITUTE FOR PHYSICAL CHEMICAL
PROBLEMS OF THE BELARUSIAN STATE UNIVERSITY

12. EDIBLE FILMS FOR FOOD PACKAGING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Obtaining edible films for food products is a completely
new area of research in the Republic of Belarus. A new method
has been developed for producing durable edible films based |
on various types of starches for the inner packaging of food
products. The films have high mechanical properties: strength
40-60 MPa with an elongation of 5-20 %, have low oxygen
permeability (100 times lower than that of polyethylene
films) and are practically impermeable to various aromatic [§
substances. The films are soluble in hot and cold water and do
not change the taste of the product packed in them. They are
suitable for printing with special edible inks.

TECHNICAL ADVANTAGES

The obtained edible food packages reduce water losses, control gas exchange (oxygen, carbon dioxide), preserve
the taste, aroma, aesthetic appearance of products and extend their shelf life. Fully water-soluble films can be used
for primary packaging of dry bulk products: salt, sugar, tea, cereals, seeds, spices, including spices for instant noodles,
sports nutrition, as well as small-packed honey, etc. Edible films resistant to elevated temperatures (200 °C) can be
used to make tartlets for baking cakes, and films containing spices can be used to fry meat and fish. It is possible to
introduce various ingredients into the composition of packaging films, supplementing them with taste, smell and
antimicrobial and antioxidant properties. The service life of such films is equal to the shelf life of food products packed
in them. The shelf life of films in warehouses under conditions of controlled temperature and humidity is already
today at least 5 years.

EXPECTED RESULT OF APPLICATION

In addition to providing the consumer with new functionality, edible packaging solves the problem of reducing the
amount of household waste. Edible films can be used as coatings on paper or cardboard to reduce their oxygen and
odor permeability. Such a biodegradable material can be used for packaging fat and oil-containing products instead
of paper coated with non-biodegradable polyethylene or silicone.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

A prototype was released, pilot-industrial production of edible films was organized at OJSC "Borisov Plant
of Polymeric Containers "Polimiz".

15 batches of experimental samples in the form of rolls of film 65 cm wide, 0.02-0.1 mm thick and 15 m long,
containing various natural dyes, were produced at the pilot plant of OJSC "Borisov Plant of Polymeric Containers
"Polimiz".

INFORMATION ON THE LEGAL PROTECTION

Patent CN105295113. Edible membrane with biological activity and preparation method thereof; authors:
Huo P, Yu Z, Xu X., Savitskaya T., Makarevich S., Hrynshpan D.; assignee: Zhejiang Shuren University; application
N2 201510828906.7 25.11.2015; published 03.02.2016.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Food industry enterprises and enterprises for the production of packaging materials for food products.

DEVELOPMENT MANAGER
Dzmitry Hrynshpan, Head of Laboratory, ScD, Professor.

CONTACT INFORMATION

Research Institute for Physical Chemical Problems of the Belarusian State University
E-mail: grinshpan@bsu.by

Ten.: (+37517) 27968 70




98 ‘ INDUSTRY: PROM INNOVATION TO MANUFACTURING

.

VII. BELARUSIAN NATIONAL TECHNICAL UNIVERSITY

13. COMPREHENSIVE TEST PROCEDURE FOR GLUED JOINTS, INCLUDING COMPOSITE ONES,
FOR RESISTANCE TO DESTRUCTIVE LOADS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The novelty of the work consists in the research and development of a fundamentally new approach for conducting
destructive testing of glued joints using standard equipment improved by the additionally proposed devices.

The method can be used in various branches of mechanical engineering in the selection of types of combined
heterogeneous materials that can be bonded using an adhesive, and (or) other methods of joining heterogeneous
materials, flaw detection and analysis of strength joints, analysis of bonding elements of multidimensional glued
joints. The method is characterized by the availability of the prepared samples for testing, the absence of the need
to prepare the substrate with a bend each time, observing the alignment; the creation of a homogeneous stress field
in a glued multidimensional model; the ability to use standard equipment for measurement. This method allows
for a qualitative assessment of planar joints operating under loading conditions on one plane, without involving
additional equipment and reducing the cost of testing.

Ceapka
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TECHNICAL ADVANTAGES

This technique will expand the known strength tests of non-removable, including adhesive joints to improve the
assessment of the impact of the applied force on the transmission of shear deformations and tensile deformations in
complex model studies.

EXPECTED RESULT OF APPLICATION

The proposed methods can be used to assess the strength properties of adhesive joints of almost any shape (planar
and volumetric) used in all branches of mechanical engineering, and can also be used in the educational process in
the training of specialists in mechanical engineering and testing profile, as well as students in the specialty of welding
and related technologies; additive technologies.
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CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

A patentforan invention was obtained under application No. 201700566 dated 25.10.2017. Date of issue: 27.11.2020.
Method and device for shear testing of multidimensional compounds from compositions of any materials having
a determined stiffness coefficient // M. L. Kalinichenko, U. A. Kalinichenko, V. A. Kukareko, A. E. Zelezey.

Eurasian Patent No. 036595, date 27.11.2020.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Representatives of construction and machine-building complexes.

DEVELOPMENT MANAGER

Maria Kalinichenko, Researcher in the Research and Innovation Laboratory of "Cast technologies", MSc.

CONTACT INFORMATION

BNTU branch ,Research Polytechnic Institute”
E-mail: m.kalinichenko@bntu.by

Tel.: (+375 29) 276 31 56



14. COMPOSITE PLAIN BEARINGS, FOR USE IN HEAVY-LOADED FRICTION UNITS,
INCLUDING AS CRUSHERS, OR SEGMENT BEARINGS OF MILLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

NIIL PTF, BNTU, developed metal composite materials with
amacroheterogenicstructure based onamatrixof copperalloys,
reinforced with iron-carbon granules. This type of material is
used for heavy-duty friction pairs used in various industries.
One of the main advantages of this material is the ability to
work for a long time in conditions of dust, high humidity and
temperatures. Due to its high operational properties, the
Ministry of Energy, represented by JSC BelEnergoRemNaladka,
has become one of our main customers for critical parts of
various types of turbine units.

The properties of the material can vary based on the
customer’s requirements by selecting the optimal matrix
composition. In addition, the use of cast iron granules as a reinforcing
phase allows for subsequent heat treatment to obtain a wide range
of their microstructures. The different microstructure of the reinforcing
phase provided a wide range of physical and mechanical properties
and wear resistance. The analysis of the conducted tests showed that
at a specific pressure of 2.9 MPa, the formation of a cut and setting
between the sample material and the counterbody was not observed in
the entire studied range of pV values (up to 78 MPa - m/s). At a specific
pressure of 7.6 MPa, when the value of pV = 50 MPa-m/s was reached,
the formation of scratches on the friction surface and the deposition
of samples were observed. With an increase in the specific pressure
to 10.7 MPa, the friction surfaces were set and incised at pV values
above 43 MPasm/s.

Operating temperature — up to 450 °C.

Ability to work in conditions of dust and high humidity.
Total wear of the friction pair — no more than 0.1 mm.
The coefficient of friction with the lubricant is 0.04-0.06.

TECHNICAL ADVANTAGES

The advantage of the offered materials is the possibility
of manufacturing products of almost any geometric shape and size,
including bimetallic ones. For example, guides for various purposes,
worm wheels, bushings, sliding bearings, etc. can be manufactured.
It should be noted that this type of materials can be used in a number of aggressive environments, such as high dust,
high temperatures or humidity, etc., where the use of similar materials is not possible. The operating temperature
of products made of the developed materials is up to 450 °C.

EXPECTED RESULT OF APPLICATION

Increasing the time between repair intervals, reducing the cost of serviced friction units.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION

Patentofthe RepublicofBelarus,No.23257."Method of manufacturinga composite material with a macroheterogenic
structure”. Kalinichenko U.A., Kalinichenko M.L. 30.06.2020 // Afitsyiny buleten // National Center of Information
Technology. ulasnasci. — 2020. — No. 6.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises that use and repair equipment that has high-pressure sliding bearings in its design.

DEVELOPMENT MANAGER

Uladzislau Kalinichenko, Head of the Research and Innovation Laboratory of “Industrial Thermophysics’, PhD.,
Associate Professor.

CONTACT INFORMATION

BNTU branch ,Research Polytechnic Institute”
E-mail: kvlad@bntu.by

Tel.: (+375 29) 760 39 45

15. PREPARATION OF COMPOSITE ALLOYS BASED ON ALUMINUM BY HETEROPHASE
SYNTHESIS USING VACUUM MELTING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The aim of research works are dispersed-hardened composite materials based on aluminum with a high silicon
content (up to 19 %) and aluminum oxide phases (up to 15 %) obtained by the foundry-metallurgical method of
heterophase synthesis.

To obtain composite materials based on the Al — Si system, we used the method of heterophase synthesis
developed by us, which is a multi-stage process of metallurgical processing of metallic (aluminum-based alloys)
and non-metallic (silicon oxide SiO,) materials, providing a step-by-step implementation of mixing processes of
heterogeneous components in the heterophase (liquid-solid phase) state of the metal base and chemical processes
interactions of silicon oxide with aluminum, which ensure the reduction of silicon by aluminum and the production of
aluminum oxide phases (AI203) and, as a concomitant result, an increase in the silicon content in the alloy.

Melting equipment: a — vacuum induction furnace; b — Muffle electric resistance furnace

To obtain a dispersed-hardened composite based on aluminum using foundry and metallurgical technology, it is
necessary to ensure their complete assimilation and uniform distribution in the melt volume at the stage of introducing
ceramic phase particles (SiO,) into the aluminum melt. To do this by conventional mixing of SiO, powder particles into
liquid aluminum presents a certain problem due to their low wettability by melt. The problem of introducing SiO,
particles into the aluminum melt is solved by using optimal temperature conditions for the preparation of the melt
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in the form of a liquid-solid-phase suspension, sufficiently
viscous to introduce silicon oxide particles without slagging
it and sufficiently liquid-mobile to mix them into the melt.
Such a liquid-solid phase (heterophase) state of the melt is
established during its cooling when the metal melt reaches
a temperature below the liquidus and the solid phase of the
alloy begins to separate at an early stage of solidification.
At this stage, forced intensive mixing of a metallic liquid-
solid-phase suspension with SiO, particles contained in it is
carried out. In this case, the effect of thixotropy of the melt
is realized — a decrease in its viscosity with a constant or ~ Samples of composite alloys produced using coarse silica
increasing volume fraction of the solid phase. sand from a liquid-solid-phase composition

SN

4100 piid

Results of optical metallographic analysis of composites with up to 15 % alumina phase

One of the problems of the composite synthesized in this way is its
increased porosity due to gas saturation of the liquid melt, which is due to two
factors: the morphology of the introduced inoculants and the heterogeneity
of the matrix suspension. This problem was solved by remelting and casting
the composite under conditions of induction vacuum melting and casting.
Comparative experiments on the degree of gas saturation of alloys were
carried out on a laboratory installation using the method of the first bubble.

TECHNICAL ADVANTAGES

The technology makes it possible to obtain composites with high adhesive
properties and a composite component evenly distributed in the volume
of the ingot. The use of vacuum technology in the remelting and casting of a R
pre-synthesized composite makes it possible to obtain dense ingots with a s s s o=

. . .. oy - n
given chemical composition. R
Results of scanning electron microscopy
EXPECTED RESULT OF APPLICATION of the surface of composites containing up

to 15 % alumina phase
The blanks obtained by the proposed technology are 2-3 times superior in
wear resistance and rheological properties to traditional structural, complex-
alloyed aluminum alloys.

CURRENT STAGE OF DEVELOPMENT

It was been carried out research work, a technique for obtaining composite alloys based on high-silicon silumins
has been developed.

h e k. A
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INFORMATION ON THE LEGAL PROTECTION

Two patents have been obtained.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The enterprises using wear-resistant elements of assemblies and

aggregates in technological equipment.

DEVELOPMENT MANAGER

Leanid Douhi, the Head of Scientific Research Laboratory “Foundry

Technologies’, PhD.

CONTACT INFORMATION

BNTU branch ,Research Polytechnic Institute”
E-mail: metspl@tut.by

Tel.: (+375 17) 296 66 56, (+375 29) 563 49 71
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SEM image of the interface of an alumina
particle synthesised from a silica filler large
fraction, with metal matrix components,
magnification x4750

16. FORMATION OF PROTECTIVE COATINGS ON A MESH BASIS FROM FIBERGLASS
INTHE MANUFACTURE OF FILTERS FOR CLEANING METAL MELTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Organic components (lignosulfonate, bakelite, resin resins, etc.)
are most often used as coatings for the base of glass mesh filters
in order to stiffen them for ease of installation in the mold due to
their manufacturability and accessibility. At the same time, their
use has a number of disadvantages — low temperature resistance,
hydroscopicity, high gas content. Partially these disadvantages are
eliminated by using inorganic materials as a coating, more often
metal oxides. In this case, heat-resistant, affordable, technological
binders are required to ensure their adhesion and polymerization on
a filter basis. The most suitable in this regard are metallophosphate
binders. However, the fibers of the impregnated meshes have low
stability under the conditions of exposure to an acidic environment
characteristic of binders of this class.

The laboratory has developed a techno-
logy that provides for the simultaneous
production of a refractory coating and
a corresponding binder as a result of the B &8/
chemical interaction of the components ® :
that make up the initial reagents.

Silica (sialite-20) and ethyl silicate (ETS-
40) are used as the main components
in obtaining a protective coating in the i=as
proposed version. Obtaining maximum
strength and heat resistance, as well as §
adhesion of the protective coating is |
provided by hydrolysis of ethyl silicate
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Effect of ethyl silicate ETS-40 on the viscosity
of a sialite-20 based emulsion

Filtration chamber with an SSF-type screen
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in an alkaline medium created by sialite. As a result of chemical
transformation, amorphous silicon dioxide is formed. Since mesh
fiberglass materials contain silicon dioxide as a base component,
the hydrolysis process with the release of particles with a similar
morphology favorably affects the adhesion interaction of the
system. Curing of silica salts occurs due to evaporation of moisture
and coagulation of silicon dioxide particles.

1. (e
VTR L

TECHNICAL ADVANTAGES

The proposed technology makes it possible to replace organic
binders that have a number of limitations and disadvantages in
the operation of filters with more heat-resistant, environmentally
friendly, relatively inexpensive inorganic binders. The technology
allows you to combine the flow of two processes simultaneously — 4 1 4 t 3 .:  § t c : F 1
the formation of dispersed refractory nano-dimensional Filtration chamber with QM grid
compounds and an adhesive binder.

ﬂrtivi" Ff

’ir

EXPECTED RESULT OF APPLICATION

Increasing the heat resistance of mesh filters, which makes it possible to recommend them for filtering high-
temperature alloys (high-strength cast iron, alloy and stainless steels).

At the sites of preparation and installation of filters, favorable sanitary working conditions are provided.

It avoids harmful emissions (in particular phenol) in contact with the melt of organic binders, as well as soot, which
is not allowed when casting aluminum alloys due to the loss of the castings of the presentation.

CURRENT STAGE OF DEVELOPMENT

It was been carried out research work, the composition, method of application and testing of protective coatings
have been developed.

INFORMATION ON THE LEGAL PROTECTION

In process are 2 patent applications (the composition of the refractory coating and the method of coating).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Full-scale sample.

DEVELOPMENT MANAGER
Leanid Douhi, the Head of Scientific Research Laboratory “Foundry Technologies’, PhD.

CONTACT INFORMATION

BNTU branch ,Research Polytechnic Institute”
E-mail: metspl@tut.by

Tel.: (+375 17) 296 66 56, (+375 29) 563 49 71
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VIil. UE“INDUSTRIAL ECOLOGICAL SYSTEMS”

17. ABSORPTION-BIOCHEMICAL UNITS (ABCU) FOR PURIFICATION
OF INDUSTRIAL VENTILATION AIR FROM FORMALDEHYDE, PHENOL,
TRIETHYLAMINE AND OTHER HARMFUL ORGANIC COMPOUNDS
(jointly with Belarusian National Technical University)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

ABCU is recommended for use in various industries in the following
technological processes, accompanied by toxic gas emissions
into the environment: foundry, woodworking, petrochemistry,
mechanical engineering, furniture production, etc.

A fundamentally new way to clean the ventilation air from harmful
organic substances using methods inspired by nature.

Providing functional cleaning of industrial enterprises ventilation
air from harmful organic substances, suspended solids and
condensate substances (resins, aerosols).

ABCU work in recycling, there are no process effluents and
emissions of harmful substances into the environment.

TECHNICAL ADVANTAGES
ABCU have no analogues in the CIS.

Development benefits:
- profitability: low operating costs;

« functionality: purification of ventilation air from harmful organic
substances, depending on the chemical nature, physical properties
of substances and their input concentrations, is 70-99.9 %, for
suspended solids — 99.9 %;

« manufacturability: simplicity and reliability in operation;

« environmental friendliness: there are no technological effluents
into the sewerage and emissions of harmful substances into the
environment;

- fire and explosion safety: Application of a solution based on
technical water as an absorbent.

EXPECTED RESULT OF APPLICATION

Improving the quality of life and protecting the environment.

CURRENT STAGE OF DEVELOPMENT 1 — Scrubber; 2 — Pump;
3 — Bioreactor with Microorganisms; 4 — Fan;
A and B— Input and Output ventilation air;
C— water absorbent

The production of units has been established.

INFORMATION ON THE LEGAL PROTECTION

Eurasian patent No. 010270. 08/29/2008 "Method of purification of exhaust gases from organic compounds and
device for its implementation”

Patent holders: Yury Shapovalov, Alexander Galibus.



’I 06 INDUSTRY: EROM INNOVATION TO MANUFACTURING

POTENTIAL CONSUMERS AND INTERESTED PARTIES

All enterprises that need to clean the ventilation air before releasing it into the atmosphere.

DEVELOPMENT MANAGER
Nikolay Vit, director UE “Industrial Ecological Systems”.

CONTACT INFORMATION

UE “Industrial Ecological Systems”
E-mail: promeks.by@gmail.com
Tel.: (+37517) 37894 19
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IX. BELGIM — THE NATIONAL METROLOGY INSTITUTE
OF BELARUS

18. NATIONAL STANDARD OF THE UNIT OF LENGTH IN THE NANOMETER RANGE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The national standard of the unit of length
in the nanometer range was established at the
Belarusian State Institute of Metrology. The
national standard is intended for:

realisation and maintenance of the unit
of length in the nanometer range and its
dissemination to the working measuring
instruments in various branches of machine
and instrument building industry to ensure s
uniformity of measurements in the Republic of ' &
Belarus; .

verification and calibration of step height .

and step width reference measures used for
metrological evaluation of performance of atomic force and scanning electron measuring microscopes;

for conducting tests and performing thickness measurements of thin films by the spectral ellipsometry method.

The national standard is based on a nanomeasuring machine NMM-1 while it is the latter that shall provide
metrological traceability of measurements to the definition of the meter (length unit) as a basic unit of the International
System of Units (SI).

TECHNICAL ADVANTAGES
The characteristics of the measurement standard are similar to those of the European standards used for the same
purpose.

EXPECTED RESULT OF APPLICATION

The national standard of the unit of length in the nanometer range will allow the issue of metrological assurance in
the field of nanotechnologies to be addressed; will enhance quality and reliability of measurements at the nanometric
scale; will reduce foreign expenditures of domestic companies and raise competitiveness of domestic products.

CURRENT STAGE OF DEVELOPMENT

Research work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Basic consumers: INTEGRAL JSC, Optoelectronic Systems JSC, Planar JSC, State Scientific Institution “A.V. Luikov
Heat and Mass Transfer Institute of NAS of Belarus”, State Scientific Institution “Physical-Technical Institute of NAS
of Belarus”, State Association “Scientific-Practical Materials Research Centre of NAS of Belarus”, State Research and
Production Powder Metallurgy Association, State Scientific Institution “B.l. Stepanov Institute of Physics of NAS
of Belarus’, State Scientific Institution “Institute of Bioorganic Chemistry of NAS of Belarus’, State Scientific Institution
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“Institute of Physical and Organic Chemistry of NAS of Belarus’, State Scientific Institution “Scientific and Research
Centre for Resource Conservation of NAS of Belarus”

DEVELOPMENT MANAGER

Vladimir Makarevich, Head of the Production and Research Department for Measurements of Geometric Quantities.

CONTACT INFORMATION
BelGIM

E-mail: makarevich@belgim.by
Tel.: (+375 17) 363 23 38
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X. EDUCATIONAL INSTITUTION "BELARUSIAN STATE
TECHNOLOGICAL UNIVERSITY"

19. HEAT-RESISTANT CERAMIC MATERIALS OBTAINED USING DOMESTIC CLAY RAW
MATERIALS AND ORGANIZATION OF THEIR PRODUCTION

(jointly with Municipal unitary enterprise "Loevsky plant of building materials
"Polesyestroy")

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The compositions of ceramic masses using domestic clay raw materials, technological parameters for obtaining
heat-resistant ceramic materials based on them have been developed. Currently, industrial testing of products,
design work of a workshop for the production of technical ceramics are being carried out. Products based on the
developed materials can be used as structural products in thermal installations and units used in devices exposed
to a non-stationary thermal field (breams, stands, supports, inductor rings, heater holders, catalyst carriers, etc.) with
simultaneous exposure to electric fields. Such ceramic materials are used in mechanical engineering and machine tool
building, metallurgy, production of building materials, ceramics, and in the chemical industry. Products according to
their characteristics are close to products corresponding to Specification BY 100354659.065-2007. The main properties
of ceramics are shown in Table.

Properties of the developed ceramics

Property score value
o . Ceramics, including According to Specification BY
Characteristics of ceramic samples domestic clay raw 100354659.065-2007.
materials MK MKMD
Water absorption, % 15-20 10-16 6-12
Apparent density, Kr/m? 1700-1860 1800-1900 1850-1950
Open porosity (apparent), % 30-35 18-32 12-25
Temperature Coefficient of Linear Expansion (TCLE),
a -+ 10%in the interval 20-400 °C, K" 2.7-4.0 3,9-4,5 3.0-39
Thermal resistance, number of thermal cycles
(800 — 20 °C), at least 40-50 40 >0
Ultimate compressive strength, MPa, not less than 27-42 50 50
Specific volume resistance (at 100 °C), Om cm, not 1010 1010 1010
less than
Maximum permissible deviations from the
specified geometric dimensions on any of the sides 2.0-3.0 3.0 2.0
(diameter) of products, %, no more
Edge breakage, mm, no more 1.0-1.5 1.0 1.0
Fire resistance, °C, not less than 1350-1400 1400 1400
1300-1450
Operating temperature, °C, not less than 1250-1300 1350 (depending on the
type of modifiers)
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TECHNICAL ADVANTAGES

According to their operational characteristics, the products are close
to existing analogues (see Table).

Benefits for consumers of products:
« low cost of production in comparison with analogues;
« the possibility of purchasing products for Belarusian rubles;
- ease of logistics;
- reduction of downtime of enterprises, which reduces their losses;
« required performance characteristics of products.

EXPECTED RESULT OF APPLICATION

Prerequisites have been created for organizing the production of heat-
resistant ceramics in the conditions of the Municipal Unitary Enterprise
"Loyevsky Plant of Building Materials" "Polesyestroy", which will expand
the raw material base of the enterprise, the range of innovative products
that are in demand, and also organize a reserve for the production
of other types of technical ceramics. Municipal unitary enterprise
"Loevsky plant of building materials" of the open joint-stock company
"Polesyestroy" is a city-forming organization, the work of which creates
an opportunity for employment not only for specialists in the ceramic
industry, but also for employees of a whole complex of enterprises =
and institutions of the Gomel region. The expansion of the production 5@:

i 7

capacity of the enterprise will give impetus to the development of the
region.

In addition, the organization of
the production of heat-resistant
materials will help to save the foreign
exchange funds of enterprises,
which is relevant today, while
also solving the issues of import |
substitution and resource saving in
the countiy.

CURRENT STAGE OF DEVELOPMENT

Industrial tests of products based on the developed compositions of ceramic masses are being carried out. A
technology for the production of prodncts has been developed, in relation to the conditions of the Municipal unitary
enterprise "Loevsky plant of bnilding materials" of "Polesyestroy". Funds for the implementation of the project were
allocated from the local budget. The business plan was approved by the Innovation Fund of the Gomel Oblast
Executive Committee, 50 % funding for the work was allocated, the rest — the company's own funds, as well as the
resources of the region.

INFORMATION ON THE LEGAL PROTECTION

It is supposed to file patents for the invention jointly, both by the employees of the "BSTU" and the Municipal
unitary enterprise "Loyevsky plant of building materials" "Polesyestroy", in addition, to sign a license agreement on
the use of the developed technology for the production of products by the enterprise.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

BSZ ZAO Atlant, OAO Minsk Gear Plant, OAO Gomselmash, OAO Borisov Plant Avtogidrousilitel, OO0 Engineering
Center AMTengineering, OAO TREST SHAKHTOSPETSSTROY, PRUE Borisov Machine Tool Plant, OAO Keramin, CJSC
"Dobrush Porcelain Factory', OJSC "Belhudozhkeramika", etc.
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DEVELOPMENT MANAGER

Rostislav Popov, Associate Professor of the Department of Glass and Ceramics Technology of "BSTU", Ph.D.;
Igor Gula, director of the municipal unitary enterprise "Loevsky plant of building materials" "Polesyestroy".

CONTACT INFORMATION

Department of Glass and Ceramics Technology of BSTU:

E-mail: rospopov@mail.ru

Tel.: (+375 29) 761 87 60

Municipal unitary enterprise "Loevsky plant of building materials "Polesyestroy":
E-mail: igorgula@rambler.ru, loev ksm@mail.ru

Tel.: (+375 44) 749 34 06
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XI. INTER-STATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION “BELARUSIAN-RUSSIAN
UNIVERSITY”

20. TECHNOLOGY OF COMBINED MAGNETODYNAMIC ROLLING
IN ACTIVE PROCESSING MEDIUM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Increasing tribo-coupling life due to surface layer modification by combined
treatment with a magnetic field and repeated deformation by pulsed impact
performed in an active processing medium.

TECHNICAL ADVANTAGES
The annual economic effect of introduction of the surface modification
technology in low volumes in the testing phase is more than $30,000.

Technology transfer, license sale, preparation of technical and design
documentation, technology implementation support at customers’ premises.

When implementing the technology at customers’ premises, the time-cost
characteristics of the developed project can be presented as follows:

« approval of technical specifications (time — 5 %, cost — 2 %);
« preparation of technical and design documentation (time — 25 %, cost —
28 %);
- manufacturing the tools necessary for the technology implementation
(time -25 %, cost — 50 %);
- the technology testing and implementation (45 % time, 20 % cost).

The total duration of the project is 10-12 months.

EXPECTED RESULT OF APPLICATION

CURRENT STAGE OF DEVELOPMENT

Prototype has been released.
The innovative product has been put into production.

INFORMATION ON THE LEGAL PROTECTION

1. Patent 22193 BY, IPC B 24 B 39/02. Method and device for finishing and strengthening treatment of the inner
surface of the hole in a ferromagnetic part/V. K. Sheleg, A. M. Dovgalev, A. A. Zholobov, D. M. Svirepa, S. A. Sukhotsky //
applicant and patent holder Belarusian-Russian University. — No. a20140015; applied on 03.01.14; published on
30.10.18, Bulletin no. 4. — 7 p.

2. Patent 2029667 RF, IPC 6 B 24 B 39/02. Method of finishing and strengthening treatment and the tool for its
implementation / A. M. Dovgalev ( RB); the applicant and the patent holder A. M. Dovgalev. — No. 4400120; applied
on 29.03.88; published on 27.02.95, Bulletin No. 6. — 5 p.
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3. Patent 2023578 RF, IPC 6 B 24 B 39/00. Method of finishing and strengthening treatment / A. M. Dovgalev (RB);
applicant and patent holder A. M. Dovgalev. — No. 4732049/27; applied on 22.08.89; published on 30.11.94, Bulletin
No.22.— 5p.

4. Patent 2068770 RF,IPC 6 B 24 B 39/02. Method of surface plastic deformation and the tool for its implementa-
tion / A. M. Dovgalev (RB); applicant and patent holder A. M. Dovgalev. — No. 4922542/27; applied on 29.03.91;
published on 10.11.96, Bulletin No. 31 — 7 p.

5.Patent 2089373 RF, IPC 6 B 24 B 39/02. Method of surface plastic deformation and the tool for its implementation /
A. M. Dovgalev (RB); applicant and patent holder A. M. Dovgalev. — No. 4924841/02; applied on 05.04.91; published
on 10.09.97, Bulletin No. 25 — 7 p.

6. Patent 2052331 RF, IPC 6 B 24 B 39/02. Method of surface plastic deformation of rotational surface and the tool for
its implementation / A. M. Dovgalev (RB); applicant and patent holder A. M. Dovgalev. — No. 4854644/08; applied on
27.07.90; published on 20.01.96, Bulletin No.2 — 6 p.

7. Patent 17545 BY, IPC B 24 B 39/06. Tool and method of magnetodynamic strengthening of a flat surface of a
component / A. M. Dovgaley, S. A. Sukhotsky; applicant and patent holder Belarusian-Russian University. — No.
a20111278; applied on 03.10.11; published on 30.06.13, Bulletin No. 2. — 9 p.

8. Patent 17976 BY, IPC B 24 B 39/02. Method of magnetodynamic strengthening of the inner surface of a round
hole in a metal part / A. M. Dovgalev, D. M. Svirepa; applicant and patent holder Belarusian-Russian University. — No.
a20120052; applied on 16.01.12; published on 30.08.13, Bulletin No. 3 — 5 p.

In total, 60 patents for the invention have been received under the project.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

This technology can be used in machine-building, automotive manufacturing, aircraft manufacturing, ship-building,
instrument-making, repair enterprises and other metalworking companies.

DEVELOPMENT MANAGER

Aleksandr Dovgalev, Dean of the Faculty of Pre-University Training and Career Guidance, Candidate of Technical
Sciences, Assoc.

CONTACT INFORMATION

Inter-State Educational Institution of Higher Education “Belarusian-Russian University”
E-mail: rct.bru@tut.by

Tel.: (+375 44) 345 40 56



21. ARCWELDING OF STRUCTURAL STEELS WITH DOUBLE JET COAXIAL SUPPLY
OF SHIELDING GAS COMPONENTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology is aimed to improve the technological
and economic parameters of arc welding of structural
steels by forming a shielding gas mixture of variable
composition directly in the arc burning zone by mixing
independent jets of argon and carbon dioxide coaxially
fed into the arc.

TECHNICAL ADVANTAGES

This fundamentally new technology is substantially
superior to the existing analogues in terms of economic
and process parameters. Its main advantage is the
option of using the existing welding equipment, and
the equipment upgrading does not involve significant
costs.

The directions for further development:

« control of welding parameters by nanostructural
modification of the flow of shielding gas mixture
during arc welding;

- welding of high-strength steels and alloys with
adding SF6 fluorinated gas components to reduce
hydrogen saturation of metals.

EXPECTED RESULT OF APPLICATION

Improving the efficiency of the gas shielded arc
welding in for welding metal structures at enterprises of
the Republic of Belarus and the CIS countries.

CURRENT STAGE OF DEVELOPMENT

Ready to be used in production.

INFORMATION ON THE LEGAL PROTECTION

1. Device for gas flow visualization V. P. Kulikov, Yu. A.
Tsumarev, A. O. Koroteev, D. A. Oleshkevich; applicant
and patent holder State Scientific Institution "Institute
of Powder Metallurgy”. — 7645 BY, IPC B 23 K 9/00 —
No. u 20110199; applied on 2011.03.23; published on
2011.10.30;

2. Overlapping welded joint of plates Yu. A. Tsumarev, A. R. Luchenok, A. O. Koroteev; applicant and patent holder
State Scientific Institution "Institute of Powder Metallurgy”. — 6412 BY, IPC B 23 K33/00 — No. u 20091018; applied on
2009.12.03; published on 2010.08.30;

3. Design of edge bevel of fixed joints with a fillet seam Yu. A. Tsumarev, V. A. Popkovsky, V. N. Klochkov, A. O. Koroteev;

applicant and patent holder State Institution of Higher Professional Education “Belarusian-Russian University”. — 6805
BY, IPC B 23 K33/00 — No. u 20100432; applied on 2010.05.06; published on 2010.12.30;
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4. Design of edge bevel of fixed joints with a fillet Yu. A. Tsumarev, V. A. Popkovsky, V. N. Klochkov, A. O. Koroteev;
applicant and patent holder State Institution of Higher Professional Education “Belarusian-Russian University”. —
6799 BY, IPC B 23 K 33/00 — No. u 20100431; applied on 2010.05.06; published on 2010.12.30;

5.Slot welding of plates Yu. A. Tsumarev, V. T. Shmuradko, A. O. Koroteev; applicant and patent holder State Scientific
Institution "Institute of Powder Metallurgy”. — 6869 BY, IPC B 23 K 33/00 — No. u 20091026; applied on 2009.12.04;
published on 2010.12.30;

6. Plate welding Yu. A. Tsumarev, N. V. Kirshina, A. O. Koroteev; applicant and patent holder State Scientific Institution
"Institute of Powder Metallurgy”. — 7204 BY, IPC B 23 K 33/00 — No. u 20100813; applied on 2010.09.29; published
on 2011.04.30;

7. Form for preparation of edges of a fixed joint with fillet seams V. V. Desiatnik, Yu. A. Tsumarev, V. A. Popkovsky, V. N.
Klochkov, A. O. Koroteev; applicant and patent holder State Institution of Higher Professional Education “Belarusian-
Russian University”. — 7125 BY, IPC B 23 K 33/00 — No. u 20100430; applied on 2010.05.06; published on 2011.04.30;

8. Device for gas flow visualization V. P. Kulikov, Yu. A. Tsumarev, A. O. Koroteev, D. A. Oleshkevich; applicant and
patent holder State Scientific Institution "Institute of Powder Metallurgy”.— 7645 BY, IPCB 23 K9/00 — No.u 20110199;
applied on 2011.03.23; published on 2011.10.30;

9. Device for welding bath protection A. O. Koroteey, V. P. Kulikov, Yu. A. Tsumarev; applicant and patent holder
State Institution of Higher Professional Education “Belarusian-Russian University”. — 10194 BY, IPC B 23 K9/16 — No.
u 20130946; applied on 2013.11.18; published on 2014.08.30.

10. Device for welding bath protection A. O. Koroteev, V. P. Kulikov, Yu. A. Tsumarev; applicant and patent holder
State Institution of Higher Professional Education “Belarusian-Russian University”. — 10194 BY, IPC B 23 K 9/16 No.
u 20130946; applied on 2013.11.18; published on 2014.08.30.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Welding in mechanical engineering, petrochemistry, power engineering, automotive industry and construction.

DEVELOPMENT MANAGER

Artur Koroteev, Head of the Department of Welding Equipment and Technology, Candidate of Technical Sciences,
Assoc.

CONTACT INFORMATION

Inter-State Educational Institution of Higher Education “Belarusian-Russian University”
E-mail: karatseyeu_artur@fastmail.com

Tel.: (+375 29) 8454970
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22. MECHANICALLY ALLOYED COMPOSITE POWDERS FOR GAS THERMAL COATINGS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Powders for gas-thermal spraying are obtained by the method
of reactive mechanical alloying, which consists in processing in an
energetically stressed mill-mechanoreactor a mixture of the initial
powdered components of the matrix metal and elements interacting
with the base or with each other to form hardening phases. The resulting
powders and coatings from them are characterized by higher hardness
and heat resistance. The coatings have increased wear resistance.

The proposed technology makes it possible to obtain powders of
almost any chemical composition.

In addition to metal powders, the technology makes it possible to
obtain metal-ceramic materials, as well as ceramic-based powders.

TECHNICAL ADVANTAGES

Coatings from the developed powders are characterized by higher
heat resistance, hardness and wear resistance, while their cost does not
exceed the cost of mass-produced materials. It is possible to adjust the
chemical composition, as well as the average particle size of the resulting
powders.

EXPECTED RESULT OF APPLICATION

The developed materials will increase the efficiency of the restored
and hardened parts, reduce the cost of materials, and ensure import
substitution.

CURRENT STAGE OF DEVELOPMENT

The innovative product has been put into production.

INFORMATION ON THE LEGAL PROTECTION

The development is not protected by legal documents.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
The development is used at JSC "BMZ", CJSC "Remeza’, JSC "KuibyshevAzot', JSC "Mogilevkhimvolokno".

DEVELOPMENT MANAGER

Alexey Fedosenko, Associate Professor of the Department of "Technologies of Metals", Candidate of Technical
Sciences, Assoc.

CONTACT INFORMATION

Inter-State Educational Institution of Higher Education “Belarusian-Russian University”
E-mail: 5trannik@tut.by

Tel.: (+375 29) 546 96 34
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XIl. BREST STATE TECHNICAL UNIVERSITY

23. UNMANNED TROLLEY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

An unmanned trolley is a mobile robot that allows the transportation
of products in warehouses, production workshops, and supermarkets. It is
able to replace bulky conveyor systems.

Depending on the type, an unmanned trolley can work as a tug,
transporting other trolleys or as a carrier, lifting and transporting loads
(racks, pallets, etc.).

TECHNICAL ADVANTAGES

The mobile robot can operate both on removable batteries and charge
the built-in battery at a separately mounted station. The unmanned trolley
is equipped with all the necessary systems and safety elements, can be operated in harmful or dangerous industries,
crowded places and other moving trolleys.

The unmanned trolley has three types of sensors. Inductive and infrared sensors located at the very bottom of the
cart will read the trajectory of the magnetic tape or black line. Sensors located in front of the automatic transport
should prevent any collision with an obstacle, therefore ultrasonic distance sensors are used.

EXPECTED RESULT OF APPLICATION

It will allow replacing bulky conveyor systems. Helps to isolate workers from harmful and dangerous production
conditions.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

A patent for a utility model has been obtained.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

JOOO "Jofre Labortehnika", warehouse operations at enterprises of various industries, meat processing industry.

DEVELOPMENT MANAGER

Sergey Onysko, Dean of the Faculty of Mechanical Engineering, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION

Brest State Technical University
E-mail: osr@tut.by

Tel.: (+375 29) 724 01 74
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24. TECHNOLOGY OF HARDENING PUNCH PUNCHES OF DIE TOOLING BY APPLYING
COMPOSITE COATINGS OF ZIRCONIUM CARBONITRIDE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A technology has been developed for hybrid hardening
of the working surfaces of a shock-die tool made of X12MF
steel and operating under high periodic loads by ion-beam
nitriding of the surface layer and subsequent application of
a nanostructured composite coating of zirconium nitride —
zirconium carbonitride (ZrN — ZrCN). The created technology
makes it possible to increase the hardness of the tool surface
to 50 GPa while reducing the coefficient of friction on steel to
0.3-0.5. Production tests of a batch of cut-out punches made of
X12MF steel with preliminary ion-beam nitriding of the surface
and a composite coating based on nanocrystalline zirconium
carbonitride and diamond-like carbon showed an increase in
service life by an average of 2.3 times compared to the original
tool.

TECHNICAL ADVANTAGES

The possibility of obtaining single-layer coatings using a stationary metal plasma source when a reaction monogas
is fed into a vacuum chamber and obtaining composite coatings by controlling the composition of the gas mixture.
A significant increase in operational characteristics at a commercial coverage price of 15-20 %. Ensuring import
substitution.

EXPECTED RESULT OF APPLICATION

The use of this technology will significantly increase the life of the impact-stamping tool, reduce the coefficient of
friction on steel and reduce the costs of the company for die tooling.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Mechanical engineering companies in the Republic of Belarus, abroad.

DEVELOPMENT MANAGER

Sergey Onysko, Dean of the Faculty of Mechanical Engineering, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION

Brest State Technical University
E-mail: osr@tut.by

Tel.: (+375 29) 724 01 74
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XIIl. VITEBSK STATE UNIVERSITY
NAMED AFTER P. M. MASHEROV

25. SOFTWARE PACKAGE FOR MODELING THE PROCESSES OF FORMATION
OF LOW-ENERGY ION-ELECTRON BEAMS IN SOURCES
OF CHARGED PARTICLES WITH A PLASMA EMITTER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The software package allows expanding the scope of
ray technologies at the enterprises of the instrument and
machine-building profile of the Republic of Belarus. The
software interface is simple and intuitive for the user,
which guarantees the quality of work with the software
product. Due to the created own mathematical model, A00D0000600
this software makes it possible to simplify the creation of
plasma source designs in accordance with the specified 2000000@000
parameters. Also, this software is able to predict the final
result from the input data, which significantly reduces
the cost of the production process.

80000000000

60000000000

¢]

Software interface example

TECHNICAL ADVANTAGES

At the moment, there are several software packages for calculating high-current beams, such as: MAGIC (USA),
MAFIA (Germany, USA), CEM (USA), KARAT (Russia, USA), POISSON (Novosibirsk, USA), TAU (St. Petersburg), ERA
(Novosibirsk), BEAMCAD (Moscow). These PPPs use various methods for discretizing the flow of charged particles,
MAGIC, MAFIA, CEM, KARAT use the large particle model for this, POISSON, BEAMCAD and ERA, in turn, use the model
of non-deformable stream tubes, and TAU uses either the first or second method.

None of the SPPs described above takes into account secondary electron-electron and ion-electron emission in the
model. It also does not take into account the compensating charge for electron beams provided from the outside,
modeling the optical characteristics of the beams in the beam formation system. In addition, the existing software

e
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does not take into account the magnetic field, which can affect the formation of beams. Which can especially affect
systems with a moving emitter.

The presented software package allows you to take into account the above functionality, which existing programs
cannot do. On the basis of the created model and the simulation software product, it is possible to optimize the
processes of formation of low-energy beams of charged particles in a number of previously developed designs of
plasma sources.

EXPECTED RESULT OF APPLICATION

The planned results will be used in the development of new designs, as well as the improvement of the existing
equipment of plasma sources, the introduction of which will expand the scope of beam technologies at the enterprises
of the instrument and machine-building profile of the Republic of Belarus (Technologies of ion and electron beam
effects are of interest to the following enterprises of Belarus — BELAZ OJSC, MTZ OJSC, Amkodor OJSC, MAZ OJSC,
etc.).

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Has signs of patenting.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
BELAZ OJSC, MTZ OJSC, Amkodor OJSC, MAZ OJSC.

DEVELOPMENT MANAGER
Diana Shidlovskaya, postgraduate student.

CONTACT INFORMATION

VSU named after P. M. Masherov
E-mail: dianabirukovaseal@gmail.com
Tel.: (+375 29) 817 45 26
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26. MODULE FOR INFORMING ABOUT THE OPERATION OF A FIRE DETECTOR — MISPI

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

MISPI (Module for informing about the operation of a fire detector) is a module
designed for timely response to a fire in rooms with an installed API.

MISPI is needed primarily for the fastest possible notification of fire response services
and property owners about the operation of the API. This is especially true in cases where
the owners are not at home. Also, this module is relevant for the control of any other
objects, to prevent a fire at the initial stage of ignition.

When the APl is triggered, the MISPI installed on it immediately processes it to prevent
false calls and, after confirmation of the API triggering, sends a message to messengers
to the accounts of registered users.

TECHNICAL ADVANTAGES

Unlike regular solutions on the market (both in foreign and domestic countries), MISPI
operates independently of the Fire Detector and does not take into account its operation and
autonomous service life. In addition, MISPl is installed on the already observed API, due to which
it reduces the cost of re-equipment of premises where API already exists.

MISPI does not require separate applications for work and can be allowed to the rest of the
messengers.

At the development stage, MISPI operates via Wi-Fi networks, but a version is planned to
operate via GSM networks (2/3/4/5G) in the future.

The device notifies you when the battery is low and the APl is low.

MISPI in operating position

EXPECTED RESULT OF APPLICATION

Itis planned to develop an option for individual users to ensure the safety of their property and additional control
over the elderly, as well as for people with reduced legal capacity, and in organizations to increase the security level
of premises that are not connected to the central security and fire alarm.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Has signs of patenting.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Private users, individual entrepreneurs, housing and communal services.

DEVELOPMENT MANAGER

Dmitry Dovgulevich, lecturer at the Department of Engineering Physics.

CONTACT INFORMATION

VSU named after P. M. Masherov
E-mail: D.Dovgulevich@ya.ru
Tel.: (+375 25) 966 21 61



XIV. YANKA KUPALA STATE UNIVERSITY OF GRODNO

27. REMOVABLE NOZZLE FOR THE HYDRO VACUUM ASPIRATION
OF THE PALATINE TONSILS LACUNAE
(jointly with Grodno State Medical University)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A removable nozzle for hydro vacuum aspiration of
palatine tonsil lacunae made of nanocomposite polymeric
thermoplastic materials with increased bactericidal
activity has been developed. This nozzle allows for surgical
treatment and prevention of throat diseases while achieving
a significant effect due to the directed delivery of the drug
to the affected area by controlling the flow using an original
technical solution. The developed compositions based on
thermoplastic materials have a pronounced bactericidal effect, suppressing adverse biochemical processes in the
oral cavity, increasing the effect of treatment and prevention of otorhinolaryngological diseases disseminated in the
Belarus and Commonwealth of Independent States (CIS) countries.

TECHNICAL ADVANTAGES

The developed nozzle for the treatment and prevention of otorhinolaryngological diseases from bactericidal
polymeric materials has no analogues in Belarus and surpasses nozzles made of stainless alloys in terms of
technological and functional characteristics.

EXPECTED RESULT OF APPLICATION

The use of the developed nozzle for the treatment and prevention of otorhinolaryngological diseases in medical
institutions of Belarus will reduce the incidence of common throat diseases due to infectious lesions of the lacunae
of the palatine tonsils due to the targeted suppression of pathogenic contents by removing the special purpose
drug with a stream and simultaneously removing the pathogenic environment from the affected area. The use of
bactericidal materials for the manufacture of nozzle elements can reduce the effect of infection with pathogenic
components and increase the effectiveness of the treatment and prevention of a common type of disease.

CURRENT STAGE OF DEVELOPMENT

Research and development work has been carried out. An experimental and pilot-industrial batch of products was
produced in the amount of 4,000 pieces according to technical documentation TU BY 500037559.003-2015.

Permission from the Ministry of Health of the Republic of Belarus to use the nozzle in medical institutions for the
treatment and prevention of otorhinolaryngological diseases was received.

INFORMATION ON THE LEGAL PROTECTION

Disposable removable nozzle for the apparatus of hydrovacuum aspiration of palatine tonsils lacunae: Pat.
BY 21874 / O.G. Khorov, V. A. Struk, V. V. Zinchuk, I. Ch. Aleshchik, V. A. Novoseletsky, V. G. Sorokin, S. V. Avdeichik,
S. V. Beletsky. — Publ. 04.30.2018.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of the Ministry of Health of the Republic of Belarus, the Russian Federation and the CIS countries.
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DEVELOPMENT MANAGER

Alexander Antonov, Associate Professor of the Department of Materials Science and Resource-Saving Technologies
of Yanka Kupala State University of Grodno, Ph.D., Associate Professor.

CONTACT INFORMATION

Yanka Kupala State University of Grodno
E-mail: antonov.science@gmail.com

Tel.: (+375 29) 265 99 36
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XI. T. F. GORBACHEV FEDERAL STATE
BUDGETARY EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION

28. APPLICATION OF ARTIFICIAL NEURAL NETWORKS FOR DIAGNOSTICS
OF OVERHEAD POWER LINES USING UNMANNED AIRCRAFT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The main goal of the project is
to increase the efficiency and speed of

y
>

EMNA

diagnostics of overhead power lines. .
In accordance with this goal, the following - -
tasks are solved: Cnapu ¢ - - :
. formation of a database of overhead ;ga m [ 1) :
line defects; B i s i

. selection of methods for optimizing
the inspection of overhead power lines;

« development of an algorithm for
optimizing the process of inspection of | 1 ]
overhead power lines; . J

« development of a system based on
an artificial neural network for the
diagnosis of overhead line defects, using
data obtained from UAVs;

- creation of software for constant
updating of information on inspection
maps of overhead line supports stored
on the server.

The practical significance lies in the
construction of an algorithm for the
operation of UAVs and the development of
an artificial neural network model capable
of detecting defects in overhead power
lines. The algorithm presented in the paper “" v
can be appliedtosolvea variety of problems Example oflabe/ing via an online service cvat.org
related to the inspection of overhead lines.

During the project implementation, an artificial neural network model was built.

TECHNICAL ADVANTAGES
The project does not require high financial investments, since it acts only as an auxiliary tool in the inspection
methods currently being implemented.

The project can be implemented in stages from partial application of the proposed techniques to full automatic
diagnostics.

It allows you to reduce human labor costs during monitoring, which can subsequently increase the area of the
inspection.

The model can be optimized to detect objects in real time when performing a flight task.

e
"
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EXPECTED RESULT OF APPLICATION

Comprehensive implementation of the proposed inspection
algorithm, certification of the finished software product.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been
completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Electric grid companies, mining enterprises.

Segmentation of objects in the image

DEVELOPMENT MANAGER

Pavel Sakne, Postgraduate student of the Department of Power Supply of Mining and Industrial, senior lecturer
of the Department of General Electrical Engineering of “Kuzbass State Enterprises, Technical University named after
T. F. Gorbachev”.

CONTACT INFORMATION

Federal State Budgetary Educational Institution of Higher Education
E-mail: saknepr@kuzstu.ru

Tel.: (+7 999) 431 62 66
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XVI.LLC“SYSTEMY PROMYSHLEIMOY BEZOPASNOSTI”

29. AUTOMATIC DUST SUPPRESSION SYSTEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Coal mining enterprises during its transportation are
constantly faced with the problem of excessive dust formation
at the transfer sites, which leads to equipment downtime and
high risks of emergencies. To solve these problems, we have
developed a 10-component automatic dust suppression
system ASP. It works completely in automatic mode without
human intervention by depositing dust with water or water
with a wetting agent. ASPP is used on both tape and scraper
containers. It has 2 modifications and can be used in both fully
hydraulic and electric versions.

TECHNICAL ADVANTAGES

Our system has a number of advantages over foreign and Russian manufacturers, such as a larger number of spray
nozzles, which allows you to select the level of spraying power and more detail the flow rate and the area of spraying;
the presence of pre-humidification; certified according to TR CU 10/2011, TR CU 12/2011; the possibility of completing
the dust suppression system depending on the conditions of use, and therefore, and varying the cost of equipment.

EXPECTED RESULT OF APPLICATION

Reduction of accidents at enterprises.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Utility model patent No. 199645 "Automatic dust suppression system", patent for invention No. 2485321 "Method of

dust suppression during transportation of coal mass", patent for invention No. 2752186 "Method of dust suppression
during conveyor transportation of bulk materials".

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Coal and ore mining enterprises.

DEVELOPMENT MANAGER

Denis Kopytin, Technical Director, Candidate of Technical Sciences.

CONTACT INFORMATION

LLC “Systemy promyshleimoy bezopasnosti”
E-mail: spbkemerovo@gmail.com

Tel.: (+7 905) 960 65 50
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30. FILTER-SEPARATOR

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The filter separator of its own design is designed for mechanical cleaning of process s
fluid. It allows to use of process water in the equipment, reduces the number of failures
and system failures due to clogging of pipeline fittings, etc. The filter separator does not
have replaceable elements, therefore it is durable, wear-resistant and does not require gt
maintenance.

TECHNICAL ADVANTAGES

It has no Russian analogues. Compared to foreign analogues, it has smaller overall Z=
dimensions, the presence of pressure gauges, which makes it possible to visually monitor
the operation of equipment, the ability to regulate the frequency of water filtration with
varying degrees of contamination and the performance of the installation. Certified
according to TR CU 10/2011, TR CU 12/2011.

EXPECTED RESULT OF APPLICATION

Reducing accidents at enterprises, extending the service life of equipment.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Utility model patent No. 196480 "Separator for liquid purification”

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Coal and ore mining enterprises.

DEVELOPMENT MANAGER

Denis Kopytin, Technical Director, Candidate of Technical Sciences.

CONTACT INFORMATION

LLC “Systemy promyshleimoy bezopasnosti”
E-mail: spbkemerovo@gmail.com

Tel.: (+7 905) 960 65 50
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31. AUTOMATIC DUST SUPPRESSION SYSTEM OF MINE WORKINGS ASPP-V

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The automatic dust suppression system of mine workings ASPP-V is designed for dust suppression in protective dust-
suppressing barriers of nearby mine workings of treatment and tunneling faces. Scope of application - underground
workings of mines and mines, dangerous for mine gas and/or combustible dust.

TECHNICAL ADVANTAGES

There are no Russian analogues. In front of foreign manufacturers, our system has such advantages as the design
features of fine-dispersed nozzles; the presence of backflow flushing filters; certified according to TR CU 10/2011,
TR CU 12/2011; the possibility of completing a dust suppression system depending on the conditions of use, and
consequently, the variation in the cost of equipment.

EXPECTED RESULT OF APPLICATION

Reduction of accidents at enterprises.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Patent for invention No. 2485321 "Method of dust suppression during hansportation of coal mass', patent for
invention No. 2752186 "Method of dust suppression during conveyor transportation of bulk materials"

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Coal and ore mining enterprises.

DEVELOPMENT MANAGER

Denis Kopytin, Technical Director, Candidate of Technical Sciences.

CONTACT INFORMATION

LLC “Systemy promyshleimoy bezopasnosti”
E-mail: spbkemerovo@gmail.com

Tel.: (+7 905) 960 65 50
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32. FILTER WITH BACKFLOW FLUSHING OF FILTER ELEMENTS
IN MANUAL OR AUTOMATIC MODES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Filters of SPB.FR are designed for mechanical filtration of hydraulic support
working fluid (HFA-E type water-oil emulsion), difficult-to-ignite low-viscosity liquids
or mine water from mechanical impurities. Filters can be used in underground mine
workings and mines with dusty air, as well as in their ground structures. The filters
are marked with explosion protection. The filter is a vertical two-chamber apparatus
made of corrosion-resistant steel, inside which filter elements are installed.

TECHNICAL ADVANTAGES

Compared with foreign analogues, the filtration scheme has been improved, the
types of filter elements have been improved. Certified according to TR CU 10/2011,
TR CU 12/2011.

EXPECTED RESULT OF APPLICATION

Reducing accidents at enterprises, extending the service life of equipment.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Coal and ore mining enterprises.

DEVELOPMENT MANAGER

Denis Kopytin, Technical Director, Candidate of Technical Sciences.

CONTACT INFORMATION

LLC “Systemy promyshleimoy bezopasnosti”
E-mail: spbkemerovo@gmail.com

Tel.: (+7 905) 960 65 50
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XVII. JSC“BELVTI”

33. BATTERIES RECYCLING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology foresees recycling without heat treatment of raw materials and,
consequently, gas emissions will be off. The production line capacity is 100 t/year.

TECHNICAL ADVANTAGES
JSC”BelVTI"is the only batteries recycler in the Republic of Belarus.

EXPECTED RESULT OF APPLICATION

The implementation of the project will help in to improve environmental conditions
in the country, as well as reduce the negative impact of such waste on the health and
quality of life of the population of Belarus. 2

CURRENT STAGE OF DEVELOPMENT

Batteries sorting.

INFORMATION ON THE LEGAL PROTECTION
License N° 33140/2427.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Individuals and legal entities that have such kind of waste.

DEVELOPMENT MANAGER

Veronika Fialkovskaya, Marketing Manager.

CONTACT INFORMATION
JSC“BelVTI”

E-mail: eco@belvti.by
Tel.: (+375 44) 550 13 01
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XVIIl. 0JSC MACHINE-TOOL PLANT “KRASNY BORETS”

34. UNIVERSAL CIRCULAR GRINDING MACHINE WITH HIGH PRECISION CNC
WITH THE ABILITY TO PROCESS HIGH-PRECISION TOOLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Universal circular grinding machine with CNC mod. OSH-
660.3.AF3 and is designed for external and internal grinding of
cylindrical, conical, end surfaces of rotation bodies of various
parts, including high-precision tools made of various steels with
a stepped and curved profile.

Scope of application: machine- building and tool enterprises
of the Republic of Belarus and countries of the near and far
abroad.

Design features.

The grinding head has three spindles: two spindles for Frontview

external grinding and grinding of the ends and one for internal
grinding. For internal grinding operations, a high-speed electric
spindle at 63000 rpm is used.

The rotation of the grinding headstock in the horizontal plane
and the longitudinal movement of the table is carried out by
linear drives.

Processing parameters: grinding length — up to 1,000 mm, the
maximum outer diameter is 340 mm, with internal grinding, the
processing length is 200 mm, the maximum diameter is 250 mm.

Machining of parts on the machine is carried out in automatic
mode with control from the CNC system. Left side view at an angle

The machine is equipped with an active control device to
ensure accurate obtaining of the size of the workpiece diameter.

The machine is equipped with two balancers of grinding
wheels for external grinding and two mechanisms of orientation
of parts with touch sensors.

TECHNICAL ADVANTAGES

Universal circular grinding machine with CNC mod. OSH-
660.3.AF3 and its modifications is a particularly high-precision
grinding equipment in accordance with GOST 8-82.

High-precision machining of parts is achieved by using a Side right back view at an angle
number of design solutions:

« the use of high-precision roller linear guides;
« the use of high-precision sliding bearings with automatic lubrication;

- the wheel head of the machine has two spindles for external grinding and one spindle for internal grinding with
automatic rotation, which allows you to process the surfaces of parts in one installation;

- the use of linear electric drives makes it possible to obtain movement speeds of mechanisms up to 30 m/min,
which has a positive effect on processing performance.
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Against the background of foreign analogues (KELLENBERGER VARIV 1000, Switzerland; ELEKTRA 1018 CNC, Italy;
STUDER 540, Switzerland).

The CNC machine mod. OSH-660.3.AF3 corresponds to the world level.

EXPECTED RESULT OF APPLICATION

In the period 2021-2022, three universal round-grinding CNC machines of particularly high precision were
manufactured and shipped to consumers.
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

A patent for an industrial design has been issued.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
JSC“GrodnoAzot", JSC“Sevmash", JSC-UEC “Saturn”.

DEVELOPMENT MANAGER
Viktar Vialichka, deputy chief designer.

CONTACT INFORMATION

0JSC Machine-tool plant “Krasny borets”
E-mail: office@krasnyborets.com

Tel.: (+375 216) 51 81 27
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XIX. BKM HOLDING

35. ELECTRICTRUCK

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Electric Truck with a carrying capacity of up to 10 tons with [EEG—_—_—_—
preparation for the installation of an unmanned control system
is designed to transport goods on public roads with the ability to
transport 1 or 2 passengers on public roads, both on urban and
suburban routes, equipped with a rechargeable energy storage
high capacity system. The electric car is driven by an electric
motor powered by a rechargeable energy storage system based
on lithium-ion storage devices of its own production.

TECHNICAL ADVANTAGES

On the territory of the Republic of Belarus, Electric Truck in the
used configuration are not produced. The vehicle is equipped with innovative systems: indirect vision system Orlacol
virtual mirrors, MTK21 type controllers, new generation CAN-based control system, universal voltage converter,
Varianta pedals, electronic brake valve, touch panels on the driver’s console, modern multimedia system, keyless
entry, fog lamps with cornering light function, power windows. Differential lock functions, exchange rate stability
system, preparation for the installation of the ADAS system have been introduced.

EXPECTED RESULT OF APPLICATION

Entry into the sustainable production of Electric Truck of various configurations for many consumers.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
At the stage of obtaining a patent.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations operating cargo and special vehicles.

DEVELOPMENT MANAGER

Felix Kashley, project manager, Master of Science.

CONTACT INFORMATION

BKM HOLDING

E-mail: feliks.kashlei@belcommunmash.by
Tel.: (+375 33) 340 67 26
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XX. CJSC“AVIATION TECHNOLOGIES AND SYSTEMS”

36. AGRODRONE

OM INNOVATION TO MANUFACTURING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Agrodrone — a complex of plant protection agents

application by ultralow-volume spraying method
Agrodrone is designed for:
1. Fertilizer spraying.
2. Crop spraying.
3. Watering crops in confined areas.
Optional (built-in) functions:
1. Planting of seeds.
2. Introducing the trichogram.

Dimensions:

Unfolded 1832 x 2250 X 895 mm
Unwrapped 1280 x 710 X 895 mm
Weight: 55 kg

Maximum take off weight 38kg

Empty weight

Flying speed: 4-7m/s

Operating 10 m/s

Maximum

Flight Time: 10 min

With full tank 16 min

With empty tank

Workable area: 2 He

In 1 flight 6-8 He

In 1 hour of flight 201

Tank volume 50-200 mkm

TECHNICAL ADVANTAGES

Advantages:

- elimination of mechanical damage to soil and plants;

« low cost of hectare treatment with capacity of 10 ha/h;

» minimal contact with preparations;

- ability to work on very wet soils, and at night;

- possibility to process crops of different height, including corn, sunflower;
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- ensuring uniform application of the preparation to the entire surface of the plant due to downward flows from
the blades;

- improved transportation to hard-to-reach places.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

1. An Application for registration of a trademark and a service mark has been filed with the National Intellectual
Property Center State Institution;

2. Application was filed to the Eurasian Patent Organization.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Agro.

DEVELOPMENT MANAGER

Kirill Kobelev, Lead Sales Specialist.

CONTACT INFORMATION
ATS CJSC

E-mail: info@aerotexsys.by
Tel.: (+375 17) 591 01 92
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XXI. STATE ENTERPRISE “INSTITUTE NIISM”

37.SANITIZING HEAT INSULATION PLASTER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

To eliminate various kinds of defects arising in
the process of operation and to ensure the required
thermal-moisture regime of the enclosing structures,
it is necessary to use lightweight heat insulating
vapor permeable sanitary plasters for finishing. The
use of such plasters will increase the period between
repairs. Practice shows that the cost of repair work
of finishing coatings is 70-90 % of their original cost.
The properties of sanitizing thermal insulation plaster
are largely determined by the filler used. The use of
ultralight filler (density 80-200 kg/m® on the basis
of expanded silica-containing sedimentary rocks
allows to get on their basis sanitary-insulating thermal
plaster mixes, which comply with STB EN 998-1-2012
"Requirements for mortars for masonry works. Part
1. Plaster mortar". The aggregate granules are produced according to the technology developed and patented by
SlaViKSa LLC (the Republic of Belarus) from the raw materials, deposited in Russia. Production of sanitizing thermal
insulation plaster is organized at LLC "SlaVikSa".

TECHNICAL ADVANTAGES

Due to the unique structure of ultralight filler granules based on expanded silicate rock of sedimentary origin,
which are permeated with a system of macro- and micropores with a diameter approximately equal for all fractions
of the material, we obtained sanitary thermal insulating plasters of M400 to M600 grades with a thermal conductivity
from 0.090 to 0.130 W/(m - °C) and vapor permeability from 0.200 to 0.140 mg/(m-h-Pa). Thermal conductivity and
water vapor permeability of foreign analogues with the same density is respectively 0,10-0,15 W/(m - °C) and 0,08-
0,11 mg/(m-h-Pa).

EXPECTED RESULT OF APPLICATION

The technology can be used to produce sanitizing thermal insulation plasters for exterior and interior works.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction companies.
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DEVELOPMENT MANAGER

Alla Gubskaya, Head of Research Laboratory of Physico-Chemical and Thermophysical Research, Candidate of
Chemical Sciences.

CONTACT INFORMATION

State Enterprise “Institute NIISM”
E-mail: info@niism.by

Tel.: (+375 17) 35897 16

38. USE OF SELF-COMPACTING SOIL MIXTURE "ACROPOL GSP" "LIQUID SOIL"
FOR BACKFILLING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

"Liquid soil" is an innovative construction material, the use
of which allows you to achieve the technical characteristics

of backfill soils that comply with current regulations. IEXHONGIMA OEPRMON J0ceini)

CRaMAARTHAR TEGS0AGTHE € menan, ol
TECHNICAL ADVANTAGES s S | s | W
On the basis of the research the possibility of replacing E g
the imported from the EU materials Russian "AKROPOL i ety S Aassposssie

GSP" with the same physical and technical parameters for [
different types of soils has been established.
EXPECTED RESULT OF APPLICATION |

Backfill technology using self-compacting soil mixture ymnoTeesine TEyHTa Jamabea cMECH B TRAHWER
"AKROPOL GSP" can be used for backfill of pipelines and
other utility networks, backfill of cavities in pits around the
basements of buildings and structures, trenches and pile
monolithic retaining walls, reconstruction and repair of underground engineering networks.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction companies.

DEVELOPMENT MANAGER

Alla Gubskaya, Head of Research Laboratory of Physico-Chemical and Thermophysical Research, Candidate of
Chemical Sciences.

CONTACT INFORMATION

State Enterprise “Institute NIISM”
E-mail: info@niism.by

Tel.: (+375 17) 35897 16



39. ARTIFICIAL GYPSUM STONE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Artificial gypsum stone is intended for use as
aregulatorof cementsetting time.The raw materials
for the production of artificial gypsum stone are
technogenic wastes of JSC "Gomel Chemical Plant’,
produced by obtaining extraction phosphoric
acid by half-hydrate or dihydrate method. The
technology of neutralization and conditioning of
phosphogypsum, which allows obtaining on its
basis the material with properties similar to natural
gypsum stone, has been developed. Studies of
laboratory batches of cement produced on the
basis of clinkers of Belarusian cement plants
with complete replacement of natural gypsum
stone by artificial one produced on the basis of
phosphogypsum of JSC "Gomel Chemical Plant"
are carried out.

TECHNICAL ADVANTAGES

The possibility of complete replacement of
imported natural gypsum stone by artificial gypsum
stone obtained on the basis of technogenic waste
in the production of Portland cement without loss
of its quality has been established.

EXPECTED RESULT OF APPLICATION

Import substitution. Replacement of natural
gypsum stone with technogenic waste in cement production.

CURRENT STAGE OF DEVELOPMENT

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

INFORMATION ON THE LEGAL PROTECTION
Patent application a 20190125 "Method of obtaining artificial gypsum stone”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Cement factories.

DEVELOPMENT MANAGER

Alla Gubskaya, Head of Research Laboratory of Physico-Chemical and Thermophysical Research, Candidate of
Chemical Sciences.

CONTACT INFORMATION

State Enterprise”Institute NIISM”
E-mail: info@niism.by

Tel.: (+375 17) 358 97 16
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40. STAINING COMPOUNDS FOR SAND-LIME BRICKS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The covering is intended for coloring of silicate materials.
The coating is based on sodium- or potassium-silicate binder
produced on the basis of silica gel — a waste product of aluminum
fluoride production of JSC "Gomel Chemical Plant". Technogenic
wastes can also be used as a filler: cellular concrete for painting of
silicate bricks, iron-containing wastes of Belarusian metallurgical
plant for painting of chrysotile cement materials.

The usage of color coating with cellular concrete filler allowed to
get painted sand-lime brick with mechanically stable surface, which
meets all requirements of GOST 379-2015 "Bricks, stones, blocks and
partition plates of sand-lime brick. General Technical Conditions". The
vapor permeability of the resulting coating was 0.068 mg/(m-h-Pa) —
76 % of the vapor permeability of the base (0.089 mg/(m-h-Pa).

TECHNICAL ADVANTAGES

Sodium- or potassium-silicate binder is produced by low- &
temperature synthesis at (90-95) °C, which allows to reduce energy :
consumption by 5-8 times compared with the traditional technology
of liquid glass production from silicate blocks. Alkali solutions (NaOH
and KOH) formed as a by-product of JSC "Belaruskali" can be used as
an alkaline component in the binder synthesis, and various types of
technogenic waste can also be used as a filler.

EXPECTED RESULT OF APPLICATION

The technology can be used to produce a wide range of color
coatings for silicate materials.

CURRENT STAGE OF DEVELOPMENT

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

INFORMATION ON THE LEGAL PROTECTION
Patent BY 23239 C09 D 1/02 "Composition for making facade coating on silicate materials".

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction companies.

DEVELOPMENT MANAGER

Alla Gubskaya, Head of Research Laboratory of Physico-Chemical and Thermophysical Research, Candidate of
Chemical Sciences.

CONTACT INFORMATION

State Enterprise “Institute NIISM”
E-mail: info@niism.by

Tel.: (+375 17) 35897 16
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XXII. JSC"VITESBKDREV"

41.DRY FIBREBOARD FOR USE IN WET AREAS (TYPE MDF.H)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A board material made from dried resinous fibers with the addition
of a hydrophobe, formed into a carpet, followed by pressing.

TECHNICAL ADVANTAGES

There are no analogues, the degree of product quality is at the level.

EXPECTED RESULT OF APPLICATION

For use in wet areas and interior fittings including furniture.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

The following patent applications have been filed:

1. Production method of moisture-proof board.

2. Moisture resistant composition.

3. Utility model for moisture-resistant dry-method fibreboard.

4. Application for a Eurasian patent for a moisture-resistant board.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Interprises of the Russian Federation, Republic of Belarus, Kazakhstan, Uzbekistan, United Kingdom.

DEVELOPMENT MANAGER

Yury Doylin, General Director.

CONTACT INFORMATION
JSC"Vitesbkdrev"

E-mail: doilin.y@vitebskdrev.com
Tel.: (+375 29) 550 51 52
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XXIIl. SKYSOFT DEVELOPMENT LLC

42. PRODUCTION OPTIMISER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A hardware and software complex that allows
you to predict machine breakdowns in production
and plan equipment loading. ket

TECHNICAL ADVANTAGES

There are no analogues in our country, the quality
is better than Russian, cheaper than Western
products.

EXPECTED RESULT OF APPLICATION

Cost reduction at manufacturing enterprises,
better management of the production process.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Manufacturing enterprises.

DEVELOPMENT MANAGER
Dzmitry Nor, CEO.

CONTACT INFORMATION
SkySoft

E-mail: info@sky-soft.su

Tel.: (+375 29) 767 88 71
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XXIV. BME-DIESEL LLC

43. DIESEL GENERATOR SET “E1M2JE00”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Diesel generator set “ETM2JE00” is mounted in 40ft cold-proof
maritime containerthat consists of 2compartments:genset compartment
and distribution compartment. Inner layers of container walls is made
of perforated galvanized sheets, which protects the personnel from
excessive noise.

Diesel generator set is equipped with:
« Automatic aerosol fire-suppress system;
« Convector type heating system;
« Active ventilation system;

« Automatic air valve control system;

+ Low noise exhaust system with spark arrestor;
«Vibration absorbing supports;

« Electric control engine heating system.

TECHNICAL ADVANTAGES

Nominal power 1500 kW.

Dimensions: 12189%2438%2929 mm.

Net weight: 22,500 kg.

Fuel tank volume: 1000 I.

Engine model: Baudouin 16M33G1700/5.
Alternator model: EvoTec TH468H.
Voltage: 6.3 kV.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

DEVELOPMENT MANAGER
Mikail Slabotski, Leading Sales Specialist.

CONTACT INFORMATION
BME-DIESEL LLC

E-mail: smm@bme-diesel.by
Tel.: (+37517) 3884272
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XXV. OJSC KUZLITMASH

44. CRANK-KNEE STAMPING PRESS WITH A FORCE OF 25000 KN (2500 TF) MODEL KR8344V

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

It can be used in various industries to perform:

- operations of cold forging, requiring high specific pressures at small working
strokes of the slider: embossing, straightening, calibration, volumetric and
relief molding, cold extrusion, upsetting, drawing, bending;

« various separating operations of sheet stamping: felling, punching, trimming,
punching.
Itis one of the most powerful machines of this type and is capable of developing
a force of up to 2,500 tons-force.
Can be used both independently and as part of automated complexes and lines.

TECHNICAL ADVANTAGES

There are no domestic analogues. In terms of technical characteristics, the
equipment is not inferior to the press model KV8044 manufactured by JSC
“Tjazhmekhpress” (Voronezh, RF) and surpasses the press model KB8344B
manufactured by LLC Mechanical Press Plant (Barnaul, RF). The two enterprises
mentioned above are currently the main manufacturers of similar equipment.

EXPECTED RESULT OF APPLICATION

Production of parts by cold stamping, the production of which requires efforts
up to 2500 tons-force.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

The equipment is not patented.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of various industries

DEVELOPMENT MANAGER
Viktor Soldatenkov, Chief Designer.

CONTACT INFORMATION

0JSC Kuzlitmash

E-mail: v.soldatenkov@kuzlitmash.by
Tel.: +(375 165) 36 90 01
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45. TECHNOLOGICAL EQUIPMENT WITH CNCFOR PIPE BENDING MODEL IFDS5023

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Technological equipment with CNC for bending pipes model
IFDS5023 is designed for bending by winding or pushing
tubular steel parts in automatic mode with the function
of punching a hole for the passage.
TECHNICAL ADVANTAGES
There are no domestic analogues; it is inferior to foreign ones
in no way.

EXPECTED RESULT OF APPLICATION

The use of CNC technological equipment for bending pipes |
of the IFDS5023 model makes it possible to establish the
production of high-quality garden goods, medical equipment
and other things where bent pipe is used.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of various industries.

DEVELOPMENT MANAGER

Vitali Mukha, Head of the Bureau of the Chief Designer's Department.

CONTACT INFORMATION

0JSC Kuzlitmash

E-mail: v.muha@kuzlitmash.by
Tel.: (+375 33) 990 47 95




XXVI. SCHMIDT INSTITUTE OF PHYSICS OF THE EARTH
OF THE RUSSIAN ACADEMY OF SCIENCES

46. OPTIMIZATION OF FRACTURED HYDROCARBON RESERVOIRS DEVELOPMENT
FOR EVALUATION AND MINIMIZATION WATER SHUTOFF IN PRODUCTION WELLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Fractured hydrocarbon reservoirs are characterized by
considerable changes in pore pressure at the later stages of
development. These changes can be comparable to initial pore
pressures and lead to corresponding changes in stress state of
oil and gas saturated rocks. Consequent evolution of the inner
structure of the reservoir includes emergence and development of
fractures resulting into increase in filtration properties anisotropy
with changes in permeability and filtration due to development of
oriented fractures systems. Finally, permeability changes lead to
redistribution of flow paths increasing the risks of production wells
unexpected watering through systems of induced fractures. They
also alter preferable filtration paths and decrease hydrocarbon
production rates alongside with changing hydraulic fractures
parameters and limiting stimulated reservoir volume.

Formulation of methodical principles on predicting the fracture
development is necessary to prevent the mentioned negative
effects via proper accounting it in existing hydrodynamic and

geomechanical simulators used in reservoir development

analysis. Current technology is aimed at solving one of the issues
preventing such principles from proper implementation — this
issue is associated with the lack of a mathematical model capable
of establishing a strict relationship between changes in stress state
of the rock and its inner structure. There is no such model due to
the limited data obtained from special core experiments. Such
tests will be carried out for core samples extracted from Belarussian
hydrocarbon reservoirs within the current project: the samples will
be subjected to triaxial loading and their filtration properties will
be measured in laboratory conditions. The proper mathematical
model will be constructed using the experimental results, including
extra special tests, and data on specific hydrocarbon reservoirs
development. The following features will be evaluated:

a) GCTS RTR-4500 Rock Testing System
6) Instrument for Rock Filtration Properties
measuring Kortekh SMP-PP

« general changes in reservoir filtration properties caused by stress state alteration during development;

- induced anisotropy rate associated with oriented fracture systems development;

« spatial orientations of fractures developing in studied samples during inelastic strain accumulation;

- degree of the fractures effect on general permeability and porosity evolution during reservoir development.
Establishment of the described mathematical model will make it possible to formulate recommendations on its
results implementation in hydrodynamic and geomechanical simulators used for reservoir development analysis.
Drilling of new wells can be considered as well — drilling parameters will be clarified for the zones of intensive

fractures development.
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TECHNICAL ADVANTAGES

The key difference between the new method proposed within the current
project and its existing counterparts, i.e. methods for accounting filtration
properties evolution during development used in hydrodynamic and
geomechanical simulators, is the ability to predict geometrical properties
of oriented fractures systems in naturally fractured reservoirs. The existing
solutions have limited opportunities related to fractures themselves, so
risks associated with unreliable hydrodynamic model of reservoir increase.
Technical and economic efficiency of reservoir development decrease
accordingly. IPE RAD has necessary expertise and experience in hydrodynamic
and geomechanical models construction based on laboratory measurements.

EXPECTED RESULT OF APPLICATION

The developed methodology of optimal production and injection wells
exploitation parameters for certain hydrocarbon reservoirs within a singular
methodological base well make it possible to solve the problem of predicting
natural fracture development throughout certain hydrocarbon reservoirs
development analysis. An algorithm for production and injection conditions
(well pressures) will be used to solve the stated problems in order to minimize
risks of wells watering, spontaneous decrease of production rates and
stimulated rock volume.

New data and developed experimental program alongside with consecutive mathematical model establishment
and obtained data adaptation in hydrodynamic and geomechanical simulators will make an opportunity to minimize
production wells watering and analyze oil fields development at later stages — for naturally fractures reservoirs.

CURRENT STAGE OF DEVELOPMENT

Research work has been completed.

INFORMATION ON THE LEGAL PROTECTION

The planned study provides an opportunity to obtain legally protected intellectual property objects.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

RUP«BelorusNeft», Oil companies in Russian Federation.

DEVELOPMENT MANAGER

Ilya Fokin, Chief of Petrophysical and Geomechnical Research Center IPE RAS, Schmidt Institute of Physics of the
Earth.

CONTACT INFORMATION
E-mail: fokin@ifz.ru
Tel.: (+7 926) 018 8887
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XXVII. PRIVATE ENTERPRISE "ARTIZAN"

47.SMART GLASS WITH VARIABLE TRANSPARENCY AND CURVED (CURVED) HEATED
DOUBLE-GLAZED WINDOWS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Smart glass with variable transparency, created according to the
project, is a special type of glass, which is supplemented with a special
thin layer of liquid crystal film, to which a low-voltage electric current
is connected. When the current is on, the liquid crystals are arranged
randomly and the glass has a matte appearance, and when the current
is on, itis transparent.

Curved (curved) heated double-glazed window is an innovative
type of glass, which, thanks to modern technologies, allows you to
heat the window. A feature of this type of glass is a special coating
with conductive metal oxides, which ensures the accumulation of heat
due to electricity.

Heated double-glazed windows can be used for any type of
construction in order to heat the room, as well as to give a special
appearance to the room.

TECHNICAL ADVANTAGES

Every market is transforming with the advent of new technologies and innovative products that allow consumers
to better meet their own needs, and the global glass market is no exception. Similar innovations in the glass industry
were smart glass (smart glass or Smart Glass), as well as heated double-glazed windows. These products reduce heat
loss, save energy costs and offer other benefits when compared to standard solutions in the glass market.

EXPECTED RESULT OF APPLICATION

The investment efficiency indicators allow us to conclude that with the projected volumes of capital investment
proceeds, as well as the cost of production, the project is effective and pays off.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
Development is introduced into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Administrative and commercial facilities, banks, health and fitness centres, Shopping centers, etc.

DEVELOPMENT MANAGER

Yevgeny Trushkin, Director.

CONTACT INFORMATION
Private enterprise "Artizan"
E-mail: belartglass@gmail.com
Tel.: (+375 29) 153 53 86
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XXVIIl. LLC“ACRYLIC PAINTS”

48. SELF-ADHESIVE STYRENE-ACRYLIC DISPERSION WITH INCREASED ADHESION,
WITH A LOW CONTENT OF VOLATILE ORGANIC COMPOUNDS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Self-crosslinking  sterol-acrylic  dispersion with increased
adhesion, with a low content of volatile organic compounds is
used for the production of high-quality water-based paints and
varnishes. improved adhesive properties allow the final product to
be applied on almost any surface.

TECHNICAL ADVANTAGES

There are no domestic analogues.

EXPECTED RESULT OF APPLICATION

Useinthe production of environmentally friendly, hypoallergenic
paints, impregnations, primers and varnishes with increased wear resistance and vapor permeability.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Paint manufacturer.

DEVELOPMENT MANAGER
Peter Mangolov, Director.
CONTACT INFORMATION

E-mail: prokraska.by@gmail.com
Tel.: (+375 29) 770 06 76
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XXIX. ST. PETERSBURG STATE MARINE TECHNICAL
UNIVERSITY

49. DIGITAL VIRTUAL MULTI USER ENVIRONMENT WITH SOFTWARE
AND HARDWARE MODULES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Scope: Technologies of virtual and augmented reality (VR/AR); Tools for developing VR/AR content and technologies
for improving user experience (UX); platform solutions for users: content creation distribution editors.

Digital virtual multi-user environment for personnel training on operating equipment; training on designed
or developed equipment; multi-user interaction (collaboration); modeling behavior and test scenarios; visualization
of situations in an interactive mode.

Analogues: there are no analogues of the developed projects at the moment (marine and shipbuilding theme).

The advantage of development is related to the modular architecture of projects and products competitiveness
due to use of modern graphic technologies, including AR and VR.

Digital Multiuser Virtual Environment (DMVE) using virtual reality technologies using the example
of the Digital Layout of the Onega Shipbuilding and Ship Repair Plant Modernisation Project

TECHNICAL ADVANTAGES
Digital Virtual Multi-User Environment is a versatile and scalable SaaS/PaaS product (that includes both software

and hardware modules) for quick and easy development of VR-based simulator solutions:

- Client and server implementations.

« Most hardware is compatible with the Environment (PCs, smartphones, etc.).

« Individual or group usage via Internet or your local network.

+ Multiple tasks can be solved using the Environment (incl. tasks raised by Industry 4.0).

- Great scalability and versatility.

« “Out-of-the-box": the Environment is ready right after installation.

« Software and hardware modules can be added and/or extended.

EXPECTED RESULT OF APPLICATION

Introduction of innovative production technologies at industrial enterprises; technological support of industry 4.0
enterprises.
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CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Certificate of state registration No. 2021662261.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Shipbuilding, ship repair, oil production enterprises.

DEVELOPMENT MANAGER

Dmitriy Nikushchenko, Vice rector for research, Doctor of technical sciences.

CONTACT INFORMATION
SMTU

E-mail: research@smtu.ru
Tel.: (+7 964) 322 3882







