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MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

. TOCYAAPCTBEHHOE HAYYHOE YHPEXAEHUME
WHCTUTYT TEXHOAOTUM METAAAOB
HAULMOHAABHOWM AKAAEMNN HAYK BEAAPYCIy

1. TBEPAOCIJIABHASAl N/IACTUHA BYTCPNUQ 137708
AnAa cunoBoro ®PE3EPOBAHNA

OMUCAHUE PA3PABOTKHN

Mpwn yepHOBOM Ppe3epoBaHNM OTAMBOK M3 YyryHa 1 CTanm S
TBEPAOCMIAaBHbIN MHCTPYMEHT NOABEPraeTCA MOBbILUEHHbIM e
CUNOBbIM U YAapHbIM Harpy3skam. 3To CBA3aHO C BO3MOXHbIM
Hanuumem criefyoLWrx IMTeHbIX AepeKToB MOBEPXHOCTU 1 /

f‘)

CTPYKTYpbl: OTOENIOB, MPUrapoB, CMal, YKNUMVH, HapOCTOB,
Jcki3 TBEPAOCNNABHOI NnacTHbl PNUQ 137708

3a/1BOB, 3aCOPOB, NJEH, NPOCeYeK, CKNaayaTocTeln, raso-
BbIX LUEPOXOBATOCTEN, MEPEXKOrOB U T. 4., @ C/lefjoBaTesb-
HO, CO CHATMEM GOJbLLIMX MPUMYCKOB, NPUYEM C yaapaMu.

60°

Ha mawwuHoCcTponTenbHbIX NpeanpuATuAX npu Topue-
BOM dpe3epoBaHMM faHHYO Npobnemy 3ayacTylo peLlaroT
nyTeM NpuMeHeHus ¢pe3 nof HabMBHbIE HOXI C HanalHbl-
MU nnactmHamu. [laHHoe pelueHve yBennumBaeT cebecTo-
MMOCTb U3AENNI N3-3a HEOOXOAUMOCTM COAepPKaHMA Liexa
Mo nepeTouke HanalHbIX NNacTUH. PazpaboTaHa ycoBeplueHCTBOBaHHaA NATUIPaHHaA TBepAoCniaBHasa NiacTm-
Ha Ha 6a3e nnacTuH-npoToTUnoB 13-ro pasmepa no knaccupuxayum FOCT 19042-80. MnacTrHa nony4ymna map-
kuposky PNUQ 13T708.

JaHHaa nnacTuHa BbIrOAHO OT/IMYAETCA OT ee NPOTOTMMA HaNnyem ABYXCTOPOHHEro KOHYCHOMO KpenseHus
1 yBeIMYEHHOW TONWKHbBI S = 7 MM. KOHYCHOe KpensieHre peanmsyeT Honee )ecTKyto NoCafiKy NnacTuHbl Ha dpe-
3y, UTO OCOBEHHO BaXKHO NPU CUIIOBOM Pppe3epoBaHUN. ITO 3HAUUTESIbHO CHMKAET PUCKU Pa3pyLUeHNsA NAacTUHbI
BO Bpems paboTbl, a TakXKe YyCKOPAET CMeHY MacTWH. YBenlnyeHHasn 4o 7 MM TOJLWMHA TakKe NPUAAET XKeCTKOCTb
nnacTuHe 1 3ameJifeT HakoMNJIeHne YCTaNIOCTHbIX HANPAMXEH W, UTO NO3BOJIAET YBENNYNUTbL AONYCTMMbIE Harpys-
KW, a cnefoBaTenibHO, paboTaTtb Ha 6osbluen rnybrHe pesaHua 1 nofave, U NPUBOAUT K POCTY NPON3BOAUTESb-
HocT 06paboTkn. Kpome Toro, Takas TonwmMHa NO3BOMUT YBENNYWTb JOSITOBEYHOCTb MAACTVHbI 3@ CYET MOBbI-
WeHMA JOoNyCTMOro U3HOCa No 3agHelr NOBEepPXHOCTM. Tak, eC/iv NPOTOTUN AAaHHOW NAACTUHbI UMEET TONLWUHY
4,76 MM 1 IONYCTUMBII M3HOC MO 3aAHeN NOBEPXHOCTM Npu YepHOBOM dpe3epoBaHuY fonyckaeTca o 0,8 Mm,
TO ANA paccMaTpUBaeMOW MNACTUHbI TAKOW U3HOC MOXHO NMOBbICUTb Kak MUHUMYM [0 1,5 MM.

TEXHUYECKUE NMPEMMYLLECTBA

MNpeBanupyoLlee KONMYeCTBO CMEHHbIX MHOFOrpaHHbIx niactuH (CMI) Hag gpyrMmn Bugamm TBepaocnnas-
HbIX 130eNNIA, B YaCTHOCTM HaJ HanalHbIMU MiacTMHamu. OTo obbAcHAeTcs TeM, yto CMIT obnagaloT BO3MOX-
HOCTbIO ONepaTMBHOM 3aMeHbl 3aTYNUBLLEACA WX CTOMaHHON pexyLleil KPOMKU Ha APYrYo PeXyLylo KPOM-
Ky 3TOW NNacTVHbI, YTO BAIEYET 3a COOON NMONOXKUTENbHBIN SKOHOMUYECKNI 3D HEKT: CTAHOK HE MPOCTANBAET, HET
HeobXoAMMOCTM 3aKyNKN HOBOW AEPXKABKMU.

MmnopTHana cocTaBnaoLas, B pasmepe 6113kom K 100 %, 3HaUnTeNIbHO YBENIMYMBAET PUCKU, CBSA3aHHbIE C BO3-
MO>KHOCTbIO OCTaHOBKM BCEW MALLMHOCTPOUTENbHOM oTpacnu Pecnybnukmn benapychb.

Kpome TOro, npMeHeHne meTofa a3poAnNHaMmnM4eCcKkoro ynpoYyHeHA No3BONUT yBENTMYNTD pecypcC pa6OTbI NH-
CTPyMEHTa B yC1I0OBMAX NPEPbIBUCTOrO pe3aHna o 4 pa3, npu 3TOM CTOMMOCTb yNpoOYHeHNA NNaCTUHbI AdHHbIM
MeTO4OM COCTaB/IAET He 6onee 5 % oT cebeCcTOMMOCT ero N3roToBNeHNS.
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OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

MnaHupyeTcs 0CBOMTb MOCTABKY MIACTUH HAa BHYTPEHHWI PbIHOK — He MeHee 30 % oT noTpebnieHns oTpaciu
N Ha 3KCnopT — He MeHee 20 % oT Bbinycka. TpebyeTca noaaepxKa, CBA3aHHAA C MPOABVXKEHNEM NPOAYKLUN
(Annepckan ceTb, NpeacTaBUTeNM 1 Ap.)

P1ckn npy ocBoOEHUN NPOAYKLUMM OTCYTCTBYIOT, T. K. MOJIHOCTBIO NPOBefeHbl HAYYHO-UCCe0oBaTENbCKIE pa-
60Tbl 1 TEXHONOI S MOCTaB/IEHA HA CEPUNHOE MPON3BOACTBO.

TEKYLLAA CTAONA PA3BUTUA
BbinywleHbl onbiTHble 06pa3ubl.

CBEJEHMA O MPABOBOI OXPAHE
TY BY 700002421.008-2024.
MaTteHT «Cnocob aspoarHammnyeckoro ynpoyHeHus nsgenuin» (RU 2557175; BY 21049).

NMOTEHUWANbHbIE MOTPEBUTEN U/WITN 3AUMHTEPECOBAHHDIE B PASPABOTKE

MpennpuATUA MaLLMHOCTPOUTENIbHOW, CTPOUTENIbHO-AOPOXKHON, IECHOW, rOPHOAOObIBaIOLEN 1 APYIVX OT-
pacnein (OAO «bM3», OAO «MA3», OAO «bEJ1A3», OAO «bobpyiicknii 3aBOA TPAKTOPHbIX AETaNeN 1 arperatoBy,
000 «HIMO “LleHTp”», OAO «MuHcKun 3aBof wectepeH», OAO «[TyxOBUYCKUI 3KCMEPUMEHTaNbHbIA 3aBOAY,
OAO «MorunneBckuin 3aBog NMGTOBOro MaLLMHOCTPOEHUA» U Ap.).

KOHTAKTHbIE JAHHbIE
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MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

. PECNYBAMKAHCKOE YHUTAPHOE MPEANPUATUE
«BEAOPYCCKUN TOCYAAPCTBEHHBIM MHCTUTYT
METPOAQOT NNy

2. HALLMOHANDHbIN 3TANOH EQWUHMLbI AABNEHUA B OBJIACTU U3MEPEHMA
BAKYYMA

OMUCAHUE PA3PABOTKHN

O6nacTblo CCNefoBaHNN ABNAETCA M3MEPEHME HU3KOro abCoNIOTHOrO AaBNeHNs, B NEPBYIO oYepefb BaKyy-
Ma, YTO OTHOCUTCA K OTPACIAM eCTECTBEHHbIX U TEXHUYECKUX HaYK. B TexHMKe 1 nprknagHon ¢u3srke nop Baky-
YMOM MOHUMAIOT Cpefy, COCTOALLYIO 13 ra3a Npu AaBneHnn, 3HaUnTeNbHO HuKe atMmocdepHoro. Mepoi ctene-
HU pa3pseHnsa Bakyyma CIYXXMT AJIMHa CBO6OAHOro npobera MosieKys, TO eCTb BaKyyM XapaKTepusyeTtca co-
OTHOLUEHMEM MEXAY ASTMHON CBOOOAHOIO Npobera MoNeKyn rasa, CBA3aHHOW C MX B3aUMHbIMW CTONKHOBEHNSA-
MU, 1 XapaKTepPHbIM pa3Mepom COCYfia, B KOTOPOM HaXOAUTCA ras. B 3aBMCMMOCTM OT TOro, HACKONbKO faBsieHmne
HWKe aTmocdepHoro, pasHoro 101 325 MNa npu cTaHAapPTHBIX YCNOBUAX, BaKyyM NoAgpa3faensAoT Ha Auana3oHbl
B COOTBETCTBUU C TEXHONOTNEN, HEOOXOAUMON ANA €ro AOCTMXKEHUA U U3MEPEHUA. BblAenatoT HECKONIbKO YpOoB-
Hel BakyyMma, pacrpefeneHmne AaBeHns B KOTOPbIX BbIFIALWT ciegyowmm obpasom:

— HU3KMIA BakyyMm: oT 10° go 102 MNa;

— cpegHuii Bakyym: ot 102 go 107! Ma;

— BblCOKUI Bakyym: oT 107" go 10~ Na;

— CBEPXBbICOKMI BaKyym: oT 107° go 107 MNa;
— ype3BblYyaHO BbICOKMI Bakyym: < 107 Ma.

KoHeuHoW uenbto paboTbl ABNAETCA CO3AaHNe HAUMOHaNbHOrO 3TafioHa eAUHMLbI AaBNIEHUA B 061aCTh n3Me-
peHVA BaKyyMma.

;,;"mu

7N ”ﬁ@» S\ .////// AT
So. N 1 NN 1)

O6nacTb nprMeHeHUnA: BOGHHO-I'IpOMbILIJJ'IeHHbIIZ KOMMJIEKC, paKeTHO-KOCMNYeCKaAa NPOMbILWTIEHHOCTb, aTOM-
HaA NPOMDbIWNEHHOCTb, aBMauMOHHaA MPOMbIWNIEHHOCTb, Me€Tannyprmyeckada npoOMbILLIEHHOCTb, MalWlMHOCTPO-
eHune, XmMmmnyeckaa npombIlJIEHHOCTb, c])apmaueBqueCKaﬂ N nuueBaa NPOMbIWIEHHOCTb, 2N1EKTPOHHAA Npo-
MbILLNEHHOCTb, LI,GJ'IHIOJ'IO3HO-6YMa)KHaﬂ NPOMbILLIEHHOCTb, Hay4YHble NCccnenoBaHnA 1 gp.

10



MPOMbBILWIEHHOCTb: OT MTHHOBAL WU A0 NPOU3BOACTBA

TEXHUYECKUE NMPEMMYLLUECTBA

MeTponoruyeckme xapakTeprCTUKM HaLMOHAIbHOTO 3TajloHa eVUHULIbI JaBNIEHNA B 06/1aCTV U3MEPEHNS BaKy-
yMa COOTBETCTBYIOT Tpe6OBaHMAM TEXHUYECKOTO 3afjaHus U MOATBEPKAEHDI pe3yNibTaTaMn UCC/Ie0BaHNA YCTa-
HOBKU BaKyyMMEeTPUYECKOI STaJIOHHON 1 pe3ynibTaTaMu KalMbpoBKY HaLMIOHANIbHOTO 3TasIoHa.

OXWUAAEMbI PE3YJIBTAT MPUMEHEHUA

HauvoHanbHbI 3TaNoH eAnHLbI AaBNEHNUA B 06N1aCTU U3MePEHUA BaKyyMa NpeaHa3HaueH ana peweHus cne-
Ayrowmx 3agay:

— AN XpaHeHWs1, BOCMPOW3BeeHNsA U Nepeaayn pasmepa euHULbI AaBneHrs B 061acTu N3MePEHNs BaKyyma
pabouum 3TasioHam;

- NPOBeAEeHNA METPOIOrMYECKON OLEHKM CPEeACTB U3MEPEHM HM3KOro abCosioTHOMO AaBneHs, B NePBYIo
ouepefb, B 06/1aCTV U3MEPEHUIA BaKyyMa, obecrneyeHns eqUHCTBa U3MepeHnid B 0611acTu N3mMepeHns faBneHns
Ha TeppuTopun Pecriybnvikn benapycb;

— COKpaLLeHua 3aTpaT npeanpuaTnii Pecnybnnkn benapycb Ha MeTposiornyeckme yciyrii opraHusaumn gpy-
X rocyfapcrs;

— NPOBeAEHA HayYHO-UCCNIEA0BATENBCKMX PAbOT B 06N1aCTU U3MEPEHNA HU3KIKX aOCOMIOTHBIX JaBEHWIA, B Nep-
BYIO ouepefib Bakyyma.

TEKYLLAA CTAQUA PA3BUTUA

BbinonHeHa Hay4HO-MCCNefoBaTeNIbCKasA MU OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEZJEHUA O MPABOBOIN OXPAHE
Het.

NOTEHUWAJIbHbIE NOTPEBUTEJNIN N/ BAUHTEPECOBAHHbBIE B PASPABOTKE

OAO «MHTETPAJ1», 3A0 «ATJTAHT», OAO «558 ABMaLMOHHbI PEMOHTHBIN 3aBog», OAO «MUHCKUN MexaHuye-
ckuii 3aBog umenm C. . BaBnnosa — ynpasnaiowasa komnaHma xonguHra “6enOMO”», OAO «bM3 — ynpaBnsa-
lowasn KomnaHma xonguHra “BMK”», OAO «MeneHr», OAO «J1TablMpoMUAHXNHUPWHI» 1 ApYyrre NPOMbIWAeHHbIE
npeanpuatus Pecnybnuku benapycob.

KOHTAKTHbIE AAHHbIE

BbapgoHoB AnekcaHap ViBaHOBWY, HauanbHNK NPON3BOACTBEHHO-MCC/IEA0BATENbCKOrO OTAENa M3MepeHiA AaB-
nenuA n pacxoga benlMM.

E-mail: bardonov@belgim.by

Ten.: (+37517) 221 03 92

Opo3g Aptem Mrxannosuy, BegyLnin MHXeHep No MeTposIornm — ncciiegoBaTesb.
Ten.: (+37517) 221 03 92
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MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

lIl. YSPEXXAEHME OBPA3OBAHNA
«(BUTEBCKMN TOCYAAPCTBEHHbIN YHNBEPCUTET
MMEHW T1. M. MALLIEPOBAY

3. ANTOPUTMbI ANA UHTETPUPOBAHHDIX CATNP JIASEPHbIX KOMIMJIEKCOB

OMUCAHUE PA3PABOTKHN

ANropuTMbl peann3oBaHbl Ha A3blKe BbICOKOTO YPoBHSA. OCHOBHas nX GYHKLMS — nepecTpouTb pabouyio Tpa-
EKTOPUIO ABVKEHUSA NyYa Jla3epa TakiM 06pa3om, YTOObI KOMMEHCUPOBATb HaNMUKE XONTOCTOrO LMKIIa Npu M-
MyNIbCHOM pexrme paboTbl.

1
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L ] - murs e
Hosas TpaekTopust Onucanme UCXOAHON TPaeKTopuK

TEXHWYECKUE NPEMMYLLEECTBA

ANropuTMbl 418 HTETPUPOBaHHbIX CUCTEM aBTOMATKU3MPOBaHHOrO NpoekTupoBaHus (CAMP) nasepHbiX KOM-
MeKCOB, MHTErpUpYIOTCA B AeicTBytowWwyto Ha npegnpuatun CAMNP 1 peanvsyloT aBTOMaTU3MPOBaHHYIO TEXHO-
noruio 06paboTKM JeTanel Ha la3ePHbIX KOMIMIEKCAX MPY ONTUMASIbHbIX peXxnmax. PaspaboTaH anroputm aBu-
YKEHUA Ta3ePHOrO Jlyya C KOMMEHCALMeN X0I0CTOro Xoaa.

Mo pe3ynbratamMm aHaNNTU4YECKOro o63opa CBEAEHUI NO aHANOIMYHbIM pPeWweHnAM HE NMeeTCA.
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MPOMbBILWIEHHOCTb: OT MTHHOBAL WU A0 NPOU3BOACTBA

OXXWUOAEMbIV PE3YJIbTAT NPUMEHEHUA
Poct npounssogntenbHocTn Tpyaa B cpegHem Ha 20-30 %.

TEKYLWAA CTAAUA PA3BUTUA
Pa3zpaboTka BHeZlpeHa B NPOU3BOLCTRBO.

CBEJEHMA O MPABOBOI OXPAHE
HerT.

NOTEHUWAJIbHBIE MOTPEBUTENN U/ 3SAUHTEPECOBAHHbBIE B PASPABOTKE

BHenpeHvie Ha npeanpuaTrax Pecnybnvkin benapycb, KoTopble B paboTe MCMOsb3yoT MMMY/bCHbIN Nasep v Bbl-
MyCKaloT NPOAYKUMIO C fla3epHON neppopaumeit am NCrosb3yioT JIa3ePHbI PacKpo.

KOHTAKTHbIE BAHHbIE

ByeBuu ApTyp dayapaoBuy, AoLEHT Kadeapbl MHXXeHEPHON GU3NKN.
E-mail: arturby@gmail.com
Ten.: (+37529) 399 10 92

JleBowKmHa AHacTacua AnekceeBHa, CTyAeHTKa 4-ro Kypca.

ConunbHukK MNasen JleoHngosuy, CTyaeHT 4-ro Kypca.
Ten.: (+37529) 53511 89

4. PA3PABOTKA N NCCNEAOBAHUE CUCTEMbI 030HUPOBAHWA 4191 ObYBHOI0
CTENNAXA

OMUCAHUE PA3PABOTKU

YCTpOWCTBO, KOTOPOE B aBTOHOMHOM PEXIMME CNOCOOHO reHepUPOBaTb 030H B KOHLIEHTPaLUK, Heo6xoarMo
ans pe3nHdekuun obysu n 6esonacHon Ans nogen.

Pexum 3apAaKI akkyMynaTopa 030HaTopa [eHepaTop 030Ha
1l 0ZLHOBPEMEHHOIA reHepaLIi 030Ha




MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

YcTaHoBKa 00YBHOTO CTeNNaa B MeLLIOK Pa3meLLieHue 030HaTopa Ha 06yBHOIA NonKe 06yBHOIi cTenNax, roToBblii K pabote

TEXHUYECKUE NMPEUMYLLECTBA

Pa3paboTaHHaa KOHCTPYKLUA BKoYaeT B ceba 0OyBHOW CTeNna, KOTOpbI NOMeLLaeTcsa B MELLOK, N3roToB-
NeHHbIN 13 HETKAHOTO MaTeprana, MONHOCTbIO 3aKpblBatoLLMiAi 06yBHON cTennax. [eHepaTop 030Ha ycTaHaBNVBa-
eTCA Ha BePXHIOI0 MoKy 06yBHOMO CTeniaxa. JKCno3unuma 030HOM 06yBY MPONCXOANT BHYTPM 3aKPbITOro MeLl-
Ka, UTo NpenATCcTByeT NPOHNKHOBEHWIO O30Ha B XMnoe nomeLieHne. KOHCTPYKLMA 030HaTopa yHUBepcanbHas
1 obecrneumBaeT paboTy B TPEX OCHOBHbIX PEXXUMAX: «5 MUHYT Ha 30 MUHYT», «15 MUHYT Ha 30 MUHYT» 1 «30 MK-
HYT Ha 30 MrHYT». O30HaTOp paboTaeT Kak B aBTOHOMHOM peXu1me, Tak 1 OT CEeTH.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

PazpaboTaHHaa KOHCTPYKLMSA MOXET NMPUMEHSATLCA B XWSbIX MOMELLEHMSX, HAaNPUMep CTyAeHUYeCKUX O0LLexXn-
TUSAX, A5 YCTPAHEHWA HEMPUATHOTO 3anaxa obyBu.

TEKYLWAA CTAANA PA3SBUTUA
BbinyLeH onbITHBIN obpaseLl.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NMOTEHUWAJIbHbIE NOTPEBUTENU U/UNN 3BAMHTEPECOBAHHDIE B PASBPABOTKE
BHeapeHMe B CTyAEHUECKMX OBLLEXUTUSAX.

KOHTAKTHbIE AAHHbIE

ByeBuu ApTyp SayapnoBuy, LOUEHT Kadeapbl UHXEHEPHOWN GU3MKN.
E-mail: arturby@gmail.com
Ten.: (+37529) 399 10 92

ByeBny TaTbAiHa BnagumnpoBHa, 3aBefytoLlan Kapeapoi UHXeHepHOWN GU3NKIY, KAHANTAT TEXHNUECKUX HaYK,
JOLIEHT.

E-mail: buevih.tv@gmail.com

Ten.: (+37529) 399 10 93

bywyHoBa AHHa MnxalnoBHa, CTyAeHTKa 2-ro Kypca.
Tennakosa Buktopua AnekcaHApOBHA, CTYAEHTKa 2-ro Kypca.
Tomawesuny AneHa CepreeBHa, CTyieHTKa 2-ro Kypca.
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MPOMbBILWIEHHOCTb: OT MTHHOBAL WU A0 NPOU3BOACTBA

5.PA3PABOTKA TEXHOJIOTUW UCNOJIb30BAHKNA OTXOA0B
STUNEHBUHUNALLETATA B KAYECTBE HANONHUTENA A4 BECKAPKACHOM

MEBEJIN

OMNMUCAHUE PASPABOTKI

OCHOBHbIM 371eMeHTOM beckapKacHol Mmebenu sB-
NATCA ee yexsibl — BEepPXHUI 1 BHYTPeHHW. Bepx-
HWIA Yexon co3faeT BHELIHWI BU, NOfBepraeTca pe-
rynapHoOMy faBneHuto Beca Tesa U ConpukKacaerca ¢
opexpoi. OH JoNMKeH ObITb N3HOCOYCTONYMBBIM, Bbl-
JepXnBaTb CTUPKY U YACTKY, HE AOMKEH BbILBETATD,
TAHYTbCA. [JNA BHELIHEro Yexna MOXXHO UCMOosb30BaTh
BENIOP, KaKKapf, UCKYCCTBEHHYIO KOXY 1nn mex. Ana
MoJenu onbITHOro obpasua Kpecna BbibpaHa NbHA-
Has TKaHb.

Bo BHyTpeHHUI1 Yexon ByfeT 3acbinaTbCA HanoMHU-
Tenb. Ero ¢yHKUMA — HageXHo yaepxuBaTtb Gopmy.
B KauecTBe HanNoNHUTENA NCMONb3YIOTCA APO6NEHbIE
JINTHUKW STUNeHBUHMNaLUeTaTa (3BA).

ﬂ,J‘IH BHYTPEHHero 4yexsiia MOKHO nCnonb3oBaTb fe-
LEBYIO0, HO NPOYHY0 CUHTETUKY — NONN3CTEP C BO-
DOOTTaNKMBaLLEN I'IpOI'II/ITKOIz, HaTypalbHble CMeCO-
Bble TKaHW — CaTWH, NaLeBON TEKCTUIb. ,uﬂﬂ mope-
I ONbITHOIO o6pa3u,a Kpecna Bbl6paH HeTKaHbIN Ma-
Tepunan BbICOKOW NIOTHOCTW.

OTX0Abl NUTHUKOBON cUCTEMbI IBA

TEXHUYECKUE NMPEMMYLLECTBA

[Jleanu uexna 68(KapKaCHOF0 Kpecna

..

[Jpo6neHble 0TX0Abl TUTHUKOBOI CcTeMbI IBA

KoHCTpyKLmsa 6eckapKacHOro Kpecsa MOXeT ObITb abCONMOTHO N06OI. YHMKaNbHbIM B paboTe ABASETCA Hanor-
HUTeNb — Apo6neHbI DBA, KOTOpbIl 06M1agaeT XopoLUen yNpyrocTbio Y 4ONTOBEYHOCTbIO. Kpome Toro, Mcnonb3o-
BaHHbIV HaMOJTHUTESb ABNIAETCA OTXOLOM NPOV3BOACTBA JOMALLHEN 06YBY, KOTOPbI MOXXHO MOJy4YaTb 6eCriaTHO.

HPOBe,quHbII;I AHaANUTNYECKUIN o630p He BbIIBUJ1 UCNOJIb30BaHMA 0TXo40B DBA B KauecTBe HanonHUTeNs gna

6eckapKacHoi Mebenu y apyrmx npoussoguTenei.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

Pa3paboTaHHY0 KOHCTPYKLMIO C HanonHuTenem u3 3BA npepanaraetcs NCNoOb30BaTh B CTyAeHUYECKUX 06LLe-
XKUTUAX, B MECTaX OTAbIXa — KaK B MOMELLEHWAX, TaK U NOo4 OTKPbITbIM HEOOM.
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MPOMbIUWJIEHHOCTb: OT UHHOBALIA RO NMPOU3BOACTBA

TEKYLWAA CTAANA PA3SBUTUA
BbinyLeH onbiTHbIN 0b6paseL.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

NOTEHUWAJNbHbIE NOTPEBUTEJTA U/WITN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
BHeppeHMe B 06LEXUTIAX, B XONaX y4eOHbIX 3aBeieHIA, MecTax OTAbIxa U T. M.

KOHTAKTHbIE JAHHbIE

Byesunuy ApTyp Sayaphosuy, goueHT Kadbeapbl MHXeHepHOW GU3NKN.
E-mail: arturby@gmail.com
Ten.: (+37529) 399 10 92

ByeBwny TaTbAHa BnagumnpoBHa, 3aBefytoLlan Kadpeapoin UHXeHepHON GU3NKIY, KAHANTAT TEXHNUECKUX HaYK,
JOLIEHT.

E-mail: buevih.tv@gmail.com

Ten.: (+37529) 399 10 93

’KaBopoHkoBa Mapua JleoHnaoBHa, CTyAeHTKa 2-ro Kypca.
Kypasnesa KapurHa lOpbeBHa, cTygeHTKa 2-ro Kypca.
KapenunHa Banepuna MnxannosHa, cTyfeHTKa 2-ro Kypca.
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MPOMBILWIEHHOCTb: OT MTHHOBAL WU A0 NPOU3BOACTBA

V. YHPEXAEHNE OBPASOBAHUA
«BUTEBCKMNMN TOCYAAPCTBEHHbIN
TEXHOAOTUYECKMMN YHUBEPCUTET

6. HAHOBOJIOKHWUCTBIE MATEPWAJbI ANA MEAULIUHBI U KOCMETONOTUK

OMNMUCAHUE PASPABOTKI

HaHoOBONOKHUCTbIE MaTepuranbl NpefHa3HauyeHbl ANA PeLeHns PasindHbIX NPobiem COBpeMeHHON MeanLmn-
Hbl U KOCMETOJIOTK, MOCKOJbKY MO3BOJIAIOT BblpabaTbiBaTh LieNblii CNEKTP MaTepranoB pasfIMYHOro coctasa 1
CTPYKTYpbl, B TOM Y/C/Ie HAHOBONOKHUCTbIE MaTepMasibl C MEXaHM3MOM TapreTHOMN JOCTaBKM IEKAPCTB K TKaHAM
KOXMW, CIM3NCTbIM 060/10UKaM U HeMOCPEeACTBEHHO K opraHam. Pa3pabatbiBaemble HaHOBOJIOKHUCTbIE MaTepu-
a’nbl MoslyyeHbl Ha OCHOBE MOJIMEPA, OTBEYAIOLLErO MOBbILWEHHbIM TPEOOBAHMAM K 6e30MacHOCTU, NpeabABNSA-
€MbIM K NCMOJb3yeMbIM B MeAuLUHE CPefCTBaM, CPeAUN KOTOPbIX MOXHO BblAenuTb cneaytolmne: 61MocoBmecTt-
MOCTb 1 610erpagupyemMocTb, OTCYTCTBUE TOKCUUHOCTY, CNOCOBHOCTb BbIBEIEHUSA U3 OpraHM3Ma NaLueHTa, oT-
CYTCTBME BO3HVKHOBEHUA UMMYHHOIO OTBETA, XMMIMUeCKasn CTabuibHOCTb 1 Ap. Bce 3To AenaeT nx KOHKYpeHTo-
CNOCOGHbBIM MaTEPUANOM ANA MPON3BOACTBA WIMPOKOro pAfla MHHOBALMOHHbIX TEPANeBTUYECKUX CPeACTB AsiA
HYX[] COBPEMEHHOI MeANLIMHbI 1 KOCMETONOTUN.

Mpepnaraemas pa3paboTka COCTOUT U3 TEXHONOTUN NOSYYeHN HAHOBOOKHUCTBIX MaTepraioB METOLOM SeK-
TpodpopmMoBaHMA, 060CHOBaHNA BUAA U MPOLIEHTHOIO COAEPXKaHNA TaPreT-KOMMOHEHTOB, PEXKUMOB nepepaboT-
KW NpAZUIIbHBIX PACTBOPOB, OMNpefeneHna COOTBETCTBYIOLMX 3aBUCMOCTEN 1 3aKOHOMEPHOCTEN.

HaHOBONOKHMCTbIN MaTepuan ¢ rmanypoHoBoil HaHOBONOKHMCTbIN MaTepuan
Kucnotoii (x15 000) cruuepuHom (15 000)

5)‘"‘. ————

V24

Z N/ o N
HaHOBONOKHUCTBIN MaTepuan [emocTaTyeckmit HaHOBONOKHUCTbIN

C MIHKaNCyNMpOBaHHbIM MaCIoM matepuan (<15 000)
po30Boro Aepesa (x15 000)
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MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

BO3MOXXHO NPON3BOACTBO HAHOBOJIOKHUCTBIX MAaTEPUASIOB PA3/INYHON CTPYKTYPbI: NMIEHKU, HAHOMOPWCTbIE CEeT-
KW, MaTepuan ¢ XaoTUYHO NepenneTeHHbIMM HAHOBOIOKHaMU, MaTepMan C YaCTUYHO VAW MOSTHOCTbIO OPUEHTU-
pPOBaHHbIMW HaHOBOJIOKHaMU 1 Ap. B kauecTBe TapreT-KOMNOHEHTOB, BKOYaeMbIX B HAHOBOTOKHO, MOTYT Bbl-
CTynaTb pa3nnyHble neyebHble fo6aBKM (3drpPHbIE Macna, rManypoHoBas KUCIOTa, MAANHIYOLWME KOMMOHEH-
Thbl, SKCTPAKTbI, NenTuabl 1 Ap.), NeKapCTBeHHble npenapatbl (MHIMOUTOPbI, aHTUOUNOTUKK, FeMOCTaTMKI) U ApY-
rme akTUBHbIE BELLECTBA.

TEXHUYECKUE NMPEUMYLLECTBA

AHarnoru npegnaraembix HAHOBOJIOKHUCTbIX MaTepPUasioB NpeAcTaBieHbl B OCHOBHOM pPa3fiyHbIMK papmaLieB-
TUYECKMMU NpenapaTamu, He 06n1aJatoLLyM CTOSb e BbICOKON 3G dEKTUBHOCTBIO, UMK e BOOObLLEe OTCYTCTBYIOT
B CBA3M C HEBO3MOXXHOCTbIO IOCTUXKEHUA HEOOXOAMMbIX XapaKTePUCTUK n3aenna 6e3 ncnonb3oBaHWA HaHOBO-
NOKOH. PAfomM nccnegoBaTenbCKmx LEHTPOB BeAyTCA Pa3paboTKm MHHOBALMOHHbIX TepaneBTUYecKux npenapa-
TOB M3 pa3fiMyHbIX nonumepos. OfHAKO NCCeloBaHNA NONyYeHNA HaHOBOJIOKHUCTbIX MaTepuanioB MeTofomM
3nekTpodOPMOBAHUSA 13 BOLOPACTBOPUMBIX MONIMMEPOB KpalHe orpaHmnyeHbl. B HacToswee BpemMsi NPOMbILL-
NEHHble NPOM3BOACTBA NMPOAYKTOB HAa UX OCHOBE OTCYTCTBYIOT. AHAIOrOB NMPOMbILLSIEHHBIX MPOU3BOACTB HAHO-
BOJIOKHUCTbIX MaTepuanos HeT Ha TeppuTopun benapycmn u cTpaH-napTHEPOB, YTO CBUAETENbCTBYET O NOTEHLM-
ane npegnaraemMoro npoekTa.

OMUOAEMbIV PE3YJIBTAT MPUMEHEHUA

MpoeKT MMeeT BbICOKYIO 3HAUMMOCTb AJIA Pa3BUTUA HALMOHAMIbHOM SKOHOMMKW 3a CHET Clledytowwumx pesyb-
TaToOB BHEAPEHUA pa3paboTKu:

— Pa3BUTKA MHHOBALIMOHHbIX MPOV3BOACTB B CTPAHE;

— MOBbIWEHNA KAYeCTBa »KM3HM HACENEHUA 33 CUET MOABIEHNA HA PbIHKE VWHHOBALMOHHDIX JIeKAPCTBEHHbIX
npenapaTos;

— COKpaLLeHNa BPEMEHU XUPYPrMUECKUX OnepaLunii 1 NoBbileHUA UX 3GHeKTUBHOCTY;

— CHUPKEHUA PUCKOB MOCTOMEPALMOHHbIX OCNIOXHEHWIA;

- 06neryeHms NOCToNepPaLVoHHOro Nepuoaa ANA NaLMeHTOB 3a CUET CHUXKEHMA TOKCMUECKOW Harpy3Kmn Ha op-
FaHW3M U YCTPaHEHMS PUCKOB UMMYHHOTO OTBET];

— CHWXKeHMA NOTPe6bHOCTN B MMMNOPTE MHHOBALMOHHbIX MPENapaToB 4f1A PasfiMuHbIX chep MeanUMHbI U KOC-
METONOrNN.

MnaHnpyemasn yncrtas Nnpmbbiib NPoeKTa cocTaBuT 457 600 py6. Mpu NOSTHOM 3arpy3ke 060pyAOBaHNA.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLueH onbITHbIM 06pa3el,.

CBEJEHUA O MPABOBOW OXPAHE

MaTeHT Ha n306peTeHne N2 24317 «JleKapCTBEHHOE CPeACTBO KPOBOOCTaHaBMBaIOLWEro AeNCTBUA HAa OCHO-
BE aNIIOMUHNA Xropuaar.

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3AUHTEPECOBAHHDIE B PASPABOTKE

MeanurHCKIe yupexaeHns pasiMuHoro ypoBHs, GapMaLeBTMYeCKe KOMMNaHUW, OTAENbHbIE NOTPebuTenu.

KOHTAKTHbIE AAHHbIE

Poiknun OmuTpuin boprcosuy, 3aBegyownin Kadegpon «TexHnyeckoe perynnpoBaHne U TOBapOBELEHMEY,
[JOKTOP TEXHMYECKUX HayK, npodeccop.

E-mail: ryklin-db@mail.ru

Ten.: (+37533) 61559 21

JemupoBa Mapusa AnekcaHApPOBHA, acCUCTEHT Kadeapbl «<MapKeTUHT U GUHAHCbI», KAHANAAT TEXHUYECKUX HayK.

E-mail: demidova.mariyaO0@gmail.com

Ten.: (+37533) 34968 10

KapHunos Munxann CepreeBund, acCnmpaHT.
E-mail: alphamiha@mail.ru
Ten.: (+37529) 8927173
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V. Y4PEXAEHMNE OBPA3OBAHRHNS
«BEAOPYCCKNN TOCYAAPCTBEHHbLIM YHMBEPCUTET
MHPOPMATUKN N PAANOISAEKTPOHMKNY,
PUANANA (MUHCKMN PAANMOTEXHUHECK NI
KOAAEAX»Y

7.bA30BAfl CUCTEMA ObPABOTKU UCNONTHAKOLLUX
YCTPONCTB A1 KOMMJIEKCA MOHUTOPUHTA
WYNPABJEHNA NPEANPUATHEM

OMNMUCAHUE PASPABOTKI

BasoBas cncTema 06paboTKM UCMONHALWIMX YCTPONCTB NPefCTaBAseT CO60M COBOKYMHOCTb TEXHONOIMIA U MO-
aynei, paspaboTaHHbIX A1 obecneyeHns paboTbl KOMMNIEKCa MOHUTOPUWHIA 1 YNpaBAeHUs NpeanpusTueMm.

3afaya KoMMeKca — NOCTOSIHHOE OTC/IEXMBAHE NapPaMeTPOB NPOV3BOACTBEHHbIX JIMHWA, YTPABJIEHME CUCTE-
MaMu NMPOV3BOACTBEHHBIMU U KU3HEOOECTIEUeHNS NMPY YCITOBUU BO3MOXXHOW MOAEPHM3aLMM KOMIJIEKCa 1 one-
paTVBHOIo AOCTYyNa PabOTHUKOB K ero rnokasartessm.

basoBas cuctema 06pabOTKM UCMONHALWMX YCTPONCTB COCTOUT M3 MOBUSIbHOTO Npunoxerus nog OC Android
9.0 1 YCTPOWICTBA YNPABNEHNS, Peanv3yoLero CBA3b NPUIOKEHNS N UCMONHAIOLWMNX YCTPOICTB.

3apgava MO6UbHOrO NPUNIOXKEHNA — CBA3b NMNOJIb30BaTeNA C UCMONMHAWNMN yCTpOVICTBaMVI.

3afava yCTPONCTB yrnpaBrieHns — obecneyeHrie nepefayn JaHHbIX MEXAY UCMOJHAWUMY YCTPONCTBAMU
1 OCTANIbHOW CUCTEMON.

MNHHOBaLMOHHOCTb NPOEKTa 3aK/0YaeTCA B CO34aHUN CUCTEMbI, KOTOPAA NO3BOJAET NOAK/OYAaTb HEOTPaAHU-
YeHHOE KONMYeCTBO YCTPOWCTB YNpPaB/ieHNs 1 NONIb30BaTeNIel MOOUTbHOIO NPUIIOXKEHNS, T. €. No3BoseT Obl-
CTPO MacLITabupoBaTb NPEANPUATME NOL HOBbIE HYXbI.

TEXHUYECKUE MPEMMYLLUECTBA

Ha paHHbI MoMeHT B Pecnybnvike benapycb HET MPsAMbIX aHaNIOroB pa3paboTKe, 0fHaKO NPUCYTCTBYIOT KOM-
NaHWUY, 3aH1MaloLLeCs BHeJPEHVEM Y3KOHAMPaBIEHHbIX CUCTEM KOHTPONA € HeGonblunM yHKLMoHanom. Mpe-
VMYLLECTBO JaHHOW CUCTEMbI B €€ YHUBEPCANIbHOCTH, MHOFOGYHKLIMOHANIbHOCTU 1 CKOPOCTU pa3BepTbIBaHMS.
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OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

Pe3ynbtaT npumeHeHna pa3paboTku GyaeT 3aknoyaTbCca B yBennyeHnn 3pPpeKTMBHOCTA NpeanpuaTus.
3710 obecneynBaeTca ygobHbIM onepaTUBHbBIM JOCTYNOM KO BCEM 3JIEMEHTaM arpornpoMbIlLIEHHOTO KOM-
nneKca BCexX OTBETCTBEHHbIX L, yNpoLweHNneM KOHTPONMA BbIMOHAEMbIX pa60T 1 OTCNeXnBaHNA Heobxo-
OVIMbIX MapaMeTPOB OKpy»Katowwei cpefbl. Tak»ke 3TO BAMAET 1 Ha 6€30MacHOCTb PaboTHUKOB, MPOAYKL MM
n obopynoBaHus.

TEKYLWAA CTARUA PA3BUTUA

BbinonHeHa Hay4YHO-UccnenoBatesibCkaAa U OMnbiITHO-KOHCTPYKTOPCKadA (TexHOnornyeckas) pa60Ta.

CBEZIEHUA O MPABOBOW OXPAHE
He 3anaTteHTOBaH.

NOTEHUWANbHDBIE NMOTPEBUTEJIN /W SBAUHTEPECOBAHHDIE B PA3PABOTKE
CpefHue 1 KpynHble npesnpusaTms.

KOHTAKTHbIE AHHbIE
AHppenuyk AnekcaHgp Onerosuy, npenogasaTefb, MarncTp TEXHUKU 1 TEXHOSIOTUMN.

E-mail: And.sasha@mail.ru
Ten.: (+37533) 34012 20
Bonkos AnekcaHap BanepbeBuy, yyawymics.

E-mail: aleksandrvolkov2006@mail.ru
Ten.: (+375 29) 908 62 68
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VI YHPEXAEHWME OBPA3OBAHMA
«(FPOAHEHCKNN TOCYAAPCITBEHHBIN YHUBEPCUTET
MMEHRHW AHK KYTTIAAbBI»

8. PACXOJHbI MATEPWUAJ ANA FDM-MPUHTEPOB HA OCHOBE MPOMBILUMIEHHDIX
TEPMOMNNACTOB

OMNMUCAHUE PASPABOTKI

CyTb NpoeKTa COCTOUT B pa3paboTKe COCTaBOB U TEXHO-
NOrM UMNOPTO3aMeLLALLMX MOANMEPHbBIX KOMMO3ULMOH-
HbIX MaTepuanoB AnsA NPOU3BOACTBA PAaCcXofHbIX nonyda-
6puKaToB (PMNaMeHTOB), UCMONb3YEMbIX NPV aAAUTUBHOM
dopmoBaHM GYHKLMNOHANBHBIX N34e/IMIA C NOBbIWEHHbI-
MU NapameTpamyi XapakTepuctTuk, MeTogom NoC/ONHOro
HannaeneHus (FDM-neyatu). AKTyanbHOCTb NpoeKTa 06-
YCNOBfIeHa OTCYTCTBMEM B HaCTOsALLEe BPEMA OTeYeCTBEH-
HbIX MPOMbILLIEHHbIX MPOV3BOACTB nonydabpukaTos (no-
NUMEPHBIX HATEN NN GrNamMeHTOB) Ha OCHOBE TEpMONa-
CTUYHbIX nonumepoB ansA 3D-npuHTepos. Co3gaHne npouns-
BOJCTBa OTeYeCTBEHHbIX NonydabprkaTos no3sonut obe-
CNeynTb Pa3BMBAKLWNINCA PbIHOK afAUTUBHbBIX TEXHONO-
M, BXOAALLMX B KJOUEBbIE TEXHONOMMN MNOCTUHAYCTPU-
anbHoW 3KOHOMUKW. [peanoxeHbl COCTaBbl Y TEXHONOMA
N3rotoBneHnsa GunameHTOB Ha OCHOBE OTEYECTBEHHOTO Cbl-
pba — nonnamnga 6 nponssoacTea dunmana «3aBog Xum- PacxogHbiii maTepuan nd FDM-npunTepoB Ha ocHoBe
BONokHO» OAO «[poAHO A30T». MPOMBbILLIEHHBIX TEPMONACTOB

TEXHUYECKUE NPEMMYLLECTBA
Mpennaraeman NpoaykLma obnagaeT cneayoWnMN TEXHNKO-IKOHOMUYECKMMMN NPenMyLiecTBaMu:
- MNOpPTO3aMellleHne;

— MNOBbILWEHHbIE NapameTpbl AedhOPMALMOHHO-MPOYHOCTHBIX XapaKTePUCTUK (B 1,2-1,5 pasa Bbille MO CpaB-
HEHWIO C aHanoramun);

- bosiee HM3KMe NapameTpbl CTOMMOCTHBIX XapaKTepucTuk (B 1,3-1,5 pa3a aeluesne aHanoros).

OXWUOAEMbIV PE3YJIbTAT NPUMEHEHUA

MHHOBaUMOHHOE NPON3BOACTBO GUIAMEHTOB C MOBbILIEHHBIMY NapaMeTPamMm SKCMyaTaLMOHHbIX XapaKTe-
PUCTUK NaHMpyeTca co3aatb B cTpykType PYI «YHIL “TexHona6"» B cTaTyce HayYyHO-TEXHONOrMYECKOro NapKa
npw yupexxaeHnn obpasosaHns «POAHEHCKIMIN FOCYAaPCTBEHHDbIV YHBEPCUTET MMeHU AHKM Kynanbi» npu cogeit-
CTBUM NPOMbILLNEHHbIX NpeanpuaTuii permoHa — OAO «bensropnonumep», OAO «[pogHo A3oT», YT «LiBeTnunT».

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa Hay4yHO-mnccnenoBatebCkaa ninn OnblITHO-KOHCTPYKTOPCKaA (TexHONoOrMueckas) pa60Ta.

CBEAEHNA O NPABOBOV OXPAHE

MopaHa 3asiBKa Ha nonyuyeHune nateHTa Pecnybnukn benapycb Ha n3obpeteHme: CoctaB 1 cnocob o6paboT-
K1 nonnmepHbIx dpunameHToB ana 3D-npoTtoTvnupoBaHus: 3aaBka BY a 20230253 / B. A. Ctpyk, A. C. AHTOHOB,
M. B. Knouko, A. H. JlecyH, [1. B. Haxsar, Banb CioemuHb, A. B. Byabko. — Ony6n. 16.10.2023.
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NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PASPABOTKE

OCHOBHbIMU NOTPebUTENAMM GUTaMEHTOB BbICTYMAIOT TEXHOMAPKM; KOHCTPYKTOPCKUE H610p0, TEXHUYECKIE OT-
Lenbl, OMNbITHbIE MPON3BOACTBEHHbIE YYACTKM MALLMHOCTPOUTESIbHBIX NPEANPUATII; 06pa3oBaTesibHbIe LIEHTPbI,
LieHTPbl TBOPYECTBA MOJIOAEXKY; yupexaeHna o6pa3oBaHus; YaCTHble noTpebuTenn.

CMeXHbI PbIHOK MPOAYKLMUN 1 yCiyr MOryT 06pa3oBbiBaTb NpeanpuATUsa XUMUYECKOW MPOMbILLIIEHHOCTH,
npeanpUATUA MO U3rOTOBAEHWNIO U3AENNIA U3 NOSIMMEPHbIX MaTePUaioB, KOTOPbIE MOTYT BbICTYMNaTb TakXe 1 B Ka-
yecTBe K/oUYeBbIX MAPTHEPOB.

KOHTAKTHbIE AAHHbIE

AHTOHOB AnekcaHap CepreeBuy, AoLeHT Kadeapbl MaTepranoBefeHUa 1 pecypcocbeperaioLimx TeXHONOorni,
KaHOMAaT TEXHUYECKNX HayK, AOLEHT.

E-mail: antonov.science@gmail.com

Ten.: (+375 29) 265 99 36

Crpyk Bacunuin AnekcaHgpoBsuy, npodeccop Kadbeapbl MaTepranoBeseHns U pecypcocbeperatowyx TexHo-
NOTWIA, KAHAUZAT TEXHUUECKMX HayK, Tpodeccop.
Ten.: (+375 15) 268 41 09

CkackeBuy AnekcaHap AnekcaHapoBMu, 3aBefylowwmi Kadeapon mMmatepuanoBegeHnsa u pecypcocbeperato-
LLMX TEXHOMOMIA, KaHAMAAT TEXHUYECKMX HAYK, AOLIEHT.
Ten.: (+375 15) 268 41 09
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VII. Y4PEXAEHME OBPA3OBAHMS
«(BOEHHAA AKAAEMUA PECTTYBAVKIN BEAAPYCby

9. MAKET ABTOMATUYECKOTO KOMMNNEKCA PA3BEQIKK

W NOAABNEHUA PABNOKAHANOB BECIUNOTHOIO IETATENIBHOTO
ANNAPATA (KBAAPOKONTEPHOIO TUMA) HA OCHOBE KOMNNIEKCUPOBAHUA
UX AKYCTUYECKKX, ONTUYHECKUX U PAAUOTEXHUYECKUX AEMACKWPYIOLLUX
NMPU3HAKOB

OMUCAHUE PASPABOTKI

MakeT aBToMaTUUYeCKOro KOMMeKca pa3BefKku 1 NoAaBieHna paguoKaHanos 6ecnnnoTHOro eTaTenbHOro an-
napata (bJ1A) (KkBagpOKONTEPHOrO TMNA), BK/IOYAET:

- cucTemy npuema 1 06paboTKM paguoTeEXHNYECKON MHpopMaLK;
— cucTemy npuema 1 06paboTKM akycTryeckom nHdopmaLuy;

- cucTemy npuema n o6paboTkm BugeonHdopmauuy;

- CUCTeMY NOJABNEHWS;

- 6NMoK KOMMyTaLMK;

- CUCTeMy yrpaB/ieHNs;

- CUCTEMY INIEKTPONUTAHNA.

Crctema npriema 1 06paboTkM pagmoTexHuyeckon nHdopmaumm obecneurBaeT obHapykeHne Manopasmep-
Hbix BJ1A (KBagpokonTepHoro T1na) Ha yaaneHum go 1100 m; fruanasoH paboumx yactoT o1 800 MIy fo 6 IMu; cek-
Top 0630pa no asnmyTy oT 0° go 360° no yrny mecta — ot 0° o 90°.

Cuctema npriema 1 06paboTKM aKycTuueckon nHoopmMaLmy obecneunsaeT OOHapPYKEHNE MaNlopa3MepPHbIX
BJ1A (kBagpoKonTepHOro Tna) Ha yaaneHuun go 300 m; AnanasoH paboumx yactot 150-500 I, cekTop 0b630pa
no asnmyTy ot 0° go 360°, no yrny mecta — o1 0° go 90°.

Crctema npuema 1 06paboTKu BUAeOUHPOPMaLMM 0becrneyrBaeT obHapyeHMe Manopa3mepHbix BJTA (kBa-
[POKONTEPHOrO TUMa) Ha yaaneHun fo 300 M; aucTaHuus 6nvkHero pokyca nuH3bl 10-3000 MM; MaKCUManbHoe
pa3peLueHne kamepbl 2560(H)x1440(V); cekTop 0630pa no asumyTy o1 0° o 360°, no yrny mecta — ot —20° go 90°.

Cunctema nogaeneHvs obecrieuvBaeT 3¢ deKTUBHOE NOAABEHME KaHANOB yrpaBfieHna ManopasmepHbix bJ1A (kBa-
LPOKOMNTEPHOro TUMa) Ha AMcTaHumm ao 1200-1500 M; AranasoHbl YacToT paboTbl: 850-960, 2300-2500, 5150-5250,
5725-5850 MIy; BbIxogHaa mowHocTb — 420 BT. BpemsA pa3BepTbiBaHMA (CBEPTbIBaHMA) MakeTa: 5-10 MUH.

TEXHUYECKUE NMPEMMYLLUECTBA

MeTOnI/IKa KoMnNNieKCNpoBaHuA, O6ECI'quI/IBaIOLLlaFI NPUHATNE peLlleHnAa 06 06Hapy>KeH|/||/| BJ1A Ha ocHOBaHUM
dHaJin3a aKyCTU4YeCKmX, oNnTU4eCKNX N pagnoTexXHNYeCKUX Npr3HaKoB.

ALanTUBHOCTb NOPOra OGHapYKEHWA CUCTEMbI TPMEMA 1 06PabOTKM pafOTEXHNYECKON 1 aKyCTUYECKOW NH-
dbopmaLmy K NOCTOAHHO U3MEHSAIOLNMCA BHELLHVM BO3AEACTBUAM, YTO NMO3BOJSIAIIO MNOBbICUTL BEPOATHOCTD MNpa-
BUJIbHOrO 06Hapy»xeHus BJIA npy ogHOBPEMEHHOM CHUXEHWI NTOXKHbIX TPEBOT.

Mcnonb3oBaHme NaccuBHbIX YCTPOWCTB NpreMa MHPOPMaLIMM CUCTEM KOMIEKCA, UTO NOBbLILLAET €ro CKpPbIT-
HOCTb 11 COOTBETCTBEHHO XIMBYYECTb KOMMIEKCA.

Kaxpan cuctema npriema 1 06paboTky MHGopmMaLum (pagroTexHmyeckas, akycTnyeckas, BugeoviHdopmaums)
ABNAETCA OTAE/bHBIM HE33aBUCHMbIM MOAYSIEM, UTO MO3BOJIAET MPUHMMATb peLueHne 06 obHapy»eHumn BJ1A kak
COBMECTHO B COCTaBe KOMMJIEKCa (Npy KOMMIEKCMPOBaHUM UHGOPMALIMK), TaK U OTAENBbHO KaXXAol CUCTeMON
pa3Beaku.
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OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

HanbHenwwe nccnenoBaHus B cpepe pagnosnekTpoHHom 60pbbbl ¢ BJ1A. PazpaboTka MeTofoB (anroputmMoB)
NPUHATUS PELIEeHNIA CUCTEMbI aBTOMATUYECKOTrO 06HApYXeHUs, CONpoBOXAeHNsA 1 nogaeneHus bJ1A Ha ocHoBe
HenpoceTu. PazpaboTtka (MogepHU3aLma) 06pa3LoB BOOPY>KEHHOW, BOEHHOW U CMELMANbHON TEXHUKW, CPEACTB
paano3neKTpoHHOM 60pbobl (POB) 1 pagrnosnekTpoHHoOM pa3seaku (PIP). CoBepLueHCTBOBAHME y4e6HOro npo-
yecca no ANCUMnanHam NogrotoBKm cneymanmuctos P26 n POP.

TEKYLWAA CTARUA PA3BUTUA

BbinonHeHa Hay4yHO-nccnegoBatenbCKan pa60Ta.

CBEJEHUA O MPABOBOW OXPAHE
Hert.

MNOTEHUWANbHbBIE NOTPEBUTEJTA U/WITN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
MpeanpuATMA BOEHHO-MPOMBbILLISIEHHOTO KOMMJIeKca, BOEHHO-yuebHble 3aBefieHNn .

KOHTAKTHbIE AAHHbIE

CBupuaeHKo AHaToNMIn AHAaTONbEBMY, HAUYalIbHMK HayYHO-NCCNIeLOBATENIbCKOM YacTU, KaHAMAAT TEXHUUYECKUX
HayK, AOLIeHT.
Ten.: (+37529) 200 71 06

JNax bopwnc AnekcaHfpoBnY, HauanbHUK nabopaTopun Hay4HO-NCCe[0BaTENbCKOM YacTy.
Ten.: (+37529) 681 33 10

Bbynos EBreHnii Hukonaesuu, Begywmin Hay4HbI COTPYAHWK nabopaTopuy Hay4YHO-MCCNefoBaTebCKOM
YacTu, KaHANAAT TEXHNYECKMX HayK, AOLIEHT.
Ten.: (+375 29) 852 99 82

bowikaueB lNaBen BanepbeBuY, HauyanbHUK Kadeapbl TAKTUKN N BOOPY>KEHUA PafMOTEXHUYECKUX BOWCK,
KaHAMAAT TEXHUYECKUX HayK, AOLIEHT.
Ten.: (+375 44) 709 85 16

10. MAKET 9KCMEPUMEHTANIbHON YCTAHOBKU ANA NONYYEHMA
MYNIbTUCNEKTPANbHbIX N306PAMKEHNIA HA3EMHBIX O6bEKTOB
U ®OHOB «OMMATU N>

OMUCAHUE PA3SPABOTKU
MakeT aKcneprMeHTanbHOWN YCTaHOBKYM NpeiHa3HaueH:

— AnAa nonyyeHnaA VI306pa)KEHI/IVI n unccnengoBaHMA CNEKTPanbHbIX XapaKTePUCTUK Pa3NYHbIX 06bEKTOB B BU-
A/MOM U~ I/IH(I)paKpaCHOM Anana3oHaXx ANnnH BOJH;

— OLIEHKM BO3MOXHOCTN KOMMEKCHPOBaHMA N306paKeHUi i 0GbEKTOB B PasnmMyUHbIX AUanasoHax AfvH BOJH
B LieNnAX NoBbieHUA 3PEKTUBHOCTM X OBHAPYKEHMSA 1 PACNO3HABAHNUA Ha Pa3fNUHbIX GOHaX, B PasfNuHbIX
YC/IOBUAX OOCTaHOBKY;

- 1ccnefoBaHNsA PaboTocnocobHOCTY U SPPEKTUBHOCTY ANTOPUTMOB PYHKLIMOHPOBAHNSA ONTUKO-3NTEKTPOHHDBIX
cucTem o6HapyKeHMWA Ha3eMHOrO 1 BO3[YLLIHOrO 6a3mpoBaHuA.

TexHuuYecKre xapaKTepuUCTUKM LieNEeBbIX HArPy3o0K:

— MyfIbTUCMNEKTPanbHaa Kamepa: cnekTpanbHble ananasoHbl — 450, 555, 660, 720, 750, 840 HM (BO3MOXHOCTb
Bbl6Opa 13 JOCTYNHbIX 18), Nnone 3peHna — 49,6x33,4°, pa3spelueHme — 1280%x960 nukc.;
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— TensioBu3op: CMeKTpasbHbIA AMana3oH —
8-14 mKMm, none 3peHuna: 32x26°, paspelueHne —
640%x512 nukc.;

- Kamepa BUAMMOro AranasoHa: $oKycHoe pac-
cToAHne — 6,83-11,94 mm, none 3penuda (DFOV):
66,6-4,0°, pa3peLueHue Bugeo — 3840x2160@30fps,
1920x1080@30fps, pa3pelueHne ¢poto — 5184x3888,
onTuyeckoe ygennyeHne — 23x.

TEXHUYECKUE MPEMMYLLUECTBA

OTeyecTBEeHHbIE aHANOM He U3BeCTHbI. Mo cpas-
HEHUMIO C 3apybeXkHbIMM aHanoramy, TakUMU Kak
DJI Phantom 4 Multispectral, Mavic 3M, obnagaet
GONbLUMM KOJIMYECTBOM CMEKTPasbHbIX KaHamnos: 7
npoTuB 5. [03BONSET BECTU PAa3BEAKY B PEXKUME KOM-
NNeKCMPOBAHUS BUAVMOTO U TEMSIOBU3MIOHHOTO 130-
OpakeHns B O4HOM, B TO BPEMS KaK B aHaJIOrMYHbIX
cucTEMaxX UCMOJb3YIOTCA PEXUMBI «KapTUHKA B Kap-
THKe» unu Split Mode, Hanpumep B Mavic 3T nnu
Autel EVO Max 4T.

OXUAAEMbIA PE3YNLTAT NPUMEHEHUA

MonyuyeHHble pe3ynbTaTbl peanr30BaHbl B 6eCNUNOTHBIX aBUALMOHHbBIX KOMIMIEKCAX, CTOALMUX HA CHaGXKeHWN
BoopyeHHbix Cvn Pecny6nmnku benapycb, UTo No3BonAeT NoBbICMTb 3GHEKTUBHOCTb BeAeHUA BO3AYLIHOW pa3-

BEOKN 3aMaCKNPOBaAHHbIX uenen.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBartesibCKas pa60Ta. Bbll'l)/LIJ,EH OMMbITHbIN o6pa3eu. Pa3pa60TKa BHeApeHa B Npo-

n3BoACTBO.

CBEZJEHUA O MPABOBOI1 OXPAHE
Het.

NOTEHUWAJIbHbBIE MOTPEBUTEJNN U/ SAUHTEPECOBAHHbDIE B PA3PABOTKE
Boopy»eHHble Cunbl Pecnybnuku benapycs, MBJ], MYC.

KOHTAKTHbIE BAHHbIE

CaxapyK D,MVITpI/IVI AJ'IEKcaH,D,pOBVN, 3aMecTuUTeNb HavyallbHUKa akageMmnm no Haqu0|7| pa60Te, KaHOunOaT 1ex-

HNYECKUX HayK, fOLIEHT.
E-mail: oonr4-varb@mod.mil.by
Ten.: (+375 17) 287 46 49

bekunw Anekcangp PomaHOBuMY, HauanbHUK
nccnepoBaTesibCKon YacTu.

E-mail: nich-varb@mod.mil.by

Ten.: (+375 17) 287 45 42

HayYHO-MCCNeloBaTeNlbCKOM  nabopaTopum  HayuyHo-

fkywesB AHApel AHaTONbeBMY, HayasbHWK TPYMMbl HayYHO-UCCNEeAOBaTENbCKOW NlabopaTopmmn HayyHo-

nccnenoBaTenbCKom YacTu.
E-mail: nich-varb@mod.mil.by
Ten.: (+375 17) 287 45 42
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VIIl. PUANAA BHTY 5
(HAYHHO-MCCAEAOBATEABCKNIN
NOAUTEXHUHECKMIN MHCTUTY Ty

11. OMbTPbI ANA BbICOKOTEMIMEPATYPHbBIX METAJUTMYECKUX PACI/IABOB
HA OCHOBE TEPMOCTOMKUX KOMIMOHEHTOB

OMUCAHUE PA3PABOTKUN

Hanbonee uenecoobpasHbiMU C TOUKM 3peHst MPOM3BOLCTBA U UCMOMNb30BaHUA ABAAIOTCA ceTyaTble Gunb-
TPbl, U3rOTaBNNBAEMbIE U3 KPEMHE3EMHOIO BOSIOKHA. MNprMeHeHNe Taknx GUNLTPOB Ha OCHoBe ceTku Tuna KC
orpaHuyeHo Temnepatypoii 1450 °C. B NCXOAHOM COCTOAHMMN CETKM NPeACTaBAAOT CO60M MArKMe MacTUyHble
TKaHW C onpeAesieHHbIM pa3Mepom aueliki. [na yno6cTea yCTaHOBKY B UTelHY0 GOpMY CETKI NOABepraloTcs
cneuvanbHoi 06paboTKe AnsA NPUAAHUA UM HEOOXOANMON GpOPMBbI, XKECTKOCTU 1 AONONHUTENBHO TePMOCTON-
KOCTU C MOMOLLbIO Pa3fIMYHbIX MaTepUanoB, 06MafaloLyxX BAXKYLLMMM CBOMCTBAMU NOCSIE UX CYLUKK 160 Npo-
Kafiku (nonumepursaumm).

B KauecTBe OCHOBHbIX KOMMOHEHTOB MNPV MOTyYEHU 3aLUTHOTO NOKPbITUSA B Mpefnaraemon pa3paboTke nc-
nonb3yeTca KpeMmHe3onb (cnanuT-20) n stuncunukat (3TC-40). MonyyeHne MakCMManbHOW MPOYHOCTM 1 TEPMO-
CTOMKOCTW, @ TaKXKe afire3unm 3aWmnTHOro NoKpbITUA 06ecneunBaeTcsi rmapon3oM STUICUINKATA B LLESIOYHON Cpe-
[e, co34aBaeMoli CanuToMm. B pesynbtate xMmyeckoro npeBpallyeHms obpasyeTcs amopdHbIi AUOKCUL Kpem-
HUA. YCTAaHOBNEHO ONTMMaNIbHOE COOTHOLLEHNE KOMMOHEHTOB B cMech: 14 % 3TC-40 B cnanuTe. MNpepnaratoTca
Bapu1aHTbl 4O 3-KpaTHOW NocnefoBaTeslbHON MPOMNUTKN CETYATON OCHOBbI, @ TaKXKe KOHCTPYKLUUK N3 ABYX CETOK,
CNOXEHHbIX BMECTe C MCMOoJIb30BaHVEM CrieluanbHol matdopmbl, GUKCUPYIOLLEN NMONOXKEHUE AUEeK OTHOCU-
TesIbHO APYT ApYra 1 UCKIIoYaoLLee X CMeLLeHne BO Bpems 06paboTku. C MOMOLL b0 TEXHONIOTMY apMUpPYOLLEN
NPOMNUTKM, OTPAabOTaHHOW Ha KBAPLIEBOW CTEKITOCETKE, M3roTOBJIEHBI OMbITHbIE 06Pa3Lbl MPOLUNBHbBIX OObEMHbIX
$UNBTPOB Ha OCHOBE MYNIJITOBOIO MOJIOTHA W MYJIJIMTOKPEMHE3EMUCTONO KapToHa.

BOLIVUOVVIBIILLEG |
LR L L L A Al

>
SP22999990
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MpoBeneHHble nabopaTopHble NCMbITaHUA Npeasiaraembix GUNLTPOB NPY 3anMBKe aHTUGPUKLUOHHOTO uyry-
Ha Tuna AYC-1 n n3HococTomkoro uyryHa tuna M'YX-26 B nuteiiHble Gopmbl, U3rotoBieHHble no TexHonorum XTC,
noka3sasnu 1x yAoBleTBOPUTENbHYIO KOHCTPYKLIMOHHYIO MPOYHOCTb U TEPMOCTOMKOCTb. Pa3paboTaHa meToamKa u
COOTBETCTBYIOLLAA TEXHONOMMYeCcKas OCHacTKa 4J1a GOpMMpPOBaHNA TEPMOYMPOYHAIOLMX MOKPbITUI Ha MOBEPX-
HOCTU ceTuaTbIX $pacoHHbIX (06beMHbIX) GUABTPOB ANA CneLnanbHbIX METOLOB JINTbA.

Ons dopmMmmpoBaHMa 060CHOBaHHBIX NPEASIOKEHNIA MO UCMONIb30BAHNIO PE3Y/bTaTOB PaboTbl Heo6xoaAMO
NPOBECTM UCMbITaHNA NPeasiaraeMbIX TEXHONOMMI B MPOU3BOACTBEHHbIX YCIIOBUAX, T. €. CO 3HaYUTENIbHON Mac-
COM XMAKOro MeTanna u BpemeHem 3anmBku. C 3To Lenblo onbITHadA NnapTua GunbTPoB nepefaHa ana Ncrnbita-
HUM npu pasnueke ctanu Ha OO0 «PocToBCKMIN NUTENHBIN 3aBoAy» (Poccums).

TEXHUYECKUE MPEMMYLLUECTBA

I'Ipe,qnaraemaﬂ pa3pa60TKa No3BOJIAET OTKa3aTbCA OT HECTOMKUX 1 SKOJTOrMUYeCcKn He 6e30MmacHbIX opraHnye-
CKNX CBA3YKOLWMNX, @ TaKXKe YaCTUYHO WM NONTHOCTbIO 3aMEHUTb AOPOroCToAlne MeTasimyeckme Nin kepammye-
CKune q)VIJ'IprbI Ha TepMOCTOIZKVIe, SKOJIOTMYHbl€, OTHOCUTENIbHO HeJgoporme d)I/IJ'IprbI Ha CeT4yaTom OCHOBE npun
JINTbE BblICOKOTEMNEPATYPHbIX PaCrnjiaBoOB.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

Ncnonb3oBaHune TepMOCTOVIKVIX d)l/lﬂprOB Ha ceT4yaTOl OCHOBE NMO3BOJINT CHM3UTb CE6ECTOUMOCTb JINTBIX 3a-
FOTOBOK. an/IMeHEHI/Ie d)aCOHHbIX (06bEMHDIX) (I)VIJ'IprOB NO3BOJINT NOBbLICUTb KAa4YeCTBO NNTbIX AeTanen n3 LBeT-
HbIX CMJ1aBOB C TOYKN 3pEHNA TOBAPHOIO BLUAa.

TEKYLWAA CTAOUA PA3BUTUA
BbinyLeH onbITHbIM 0bpa3seLl,.

CBEZIEHUA O NPABOBOW OXPAHE
MopaeTca 3asBKa Ha naTteHT Pecnybnuku benapych («Cnocob HaHeceHNa OrHeYNopPHOro NOKPLITHA).

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbBIE B PASPABOTKE

JlnTeliHble 3aBOAbl, MUTENHbIE YYaCTKM MALIVHOCTPOUTENBbHBIX U YaCTHbIX nNpeanpuatuin Pecny6nukmn bena-
pycb n Poccuiickon Oegepauunn.

KOHTAKTHbIE AAHHbIE

MuxanbuoB AnekcaHap MuUpoHoBuY, BeyLLmMii HAYUHbIN COTPYAHWK, KAHAUAAT TEXHNYECKMX HayK, JOLEHT.
E-mail: kvlad@bntu.by
Ten.: (+375 29) 694 24 43

Honrwuii NleoHng MNeTpoBuy, 3aBefyowWwnii HAYYHO-MCCIIefoBaTebCKOM MHHOBALMOHHON NabopaTtopuy nnTen-
HbIX TEXHOJIOMNI, KaHANAAT TEXHUYECKNX HayK.
Ten.: (+375 29) 653 49 71

PakoB Nnbsa lpyropbeBny, MarncTpaHT.
Ten.: (+375 29) 383 30 22

12. KOMMNEKCHAA METOAUKA UCNbITAHWIA CKNEEHHBIX COEAWHEHUIA
HA CONPOTUBNIEHWUE PA3PYLUAIOLLIUM HATPY3KAM

OMUCAHUE PASPABOTKI

HoBu3Ha pa60TbI COCTOUT B ccnenooBaHnn n pa3pa60TKe NprHUUNManbHO HOBOIO Noaxoda AnAd nposeaeHnA
pPa3pyLlalLero KOHTPoOIA CKNneeHHbIX COe[VHEHUN C NCNOMb30BaHNEM CTaHAaApPTHOro o6opy,qOBava, ycoBep-
LEeHCTBOBAHHOIO AONOJIHUTENIbHO NPenSIOKEHHbIMUA I'IpI/ICI'IOCO6J'IeHI/IﬂMI/I. Kpome 2TOrO, pa3pa60TaH npuHUnN-
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nranbHO HOBbIN Noaxon Ansa npoBeAEHNA Pa3pyLlaloLWero KOHTpPO-
1A NYCTOTEJIbIX 3aMKHYTbIX CKNEEHHbIX COeAMHEHNIA C UCMONb30Ba-
HUeM CTaHOapTHOro o6opy,q03aH|/|ﬂ, ycoBepweHCTBOBAHHOIO 40O~
T A A | T T A 4 NOJIHNTENDbHO NPEATOXKEHHbIMIN I'IpI/ICI'IOCO6J'IeHVIF|MVI.

Fore

MepBbli METOA MOXET BbITb MCMOMb30BaH B Pa3NYHbIX OTPac-

! —» NAX MALUMHOCTPOEHUS MPY NoAGOPE TUMOB COBMELLEHHbIX Pa3HO-

Fore J POAHbIX MaTEPMAIOB, KOTOPbIE MOTYT CKPEMIATHCA MPU MOMOLLM

Fese ‘ : Fone afresnBa u (Un) UHbIX CNOCOOOB COeMHEHNSA PAa3HOPOAHBIX Ma-

i v v i i \ Tepuanos, 0ePEKTOCKONUMN 1 aHaNMN3e MPOYHOCTHbIX COEAVHEHUA,

: aHanM3e CBA3YIOLMX /IEMEHTOB MHOTOMEPHbIX KNeEHbIX COefjMHe-

d HUIA. MeTop XapaKTepur3yeTcs LOCTYMHOCTbIO MOArOTaBIBAEMbIX

06pasLoB A5 UCMbITaHWUA, OTCYTCTBMEM HEOOXOAUMOCTU KaXK bl

a pa3 NoAroTaBnMBaTh NOAJIOXKKY C U3rnMboMm, CoOboaan COOCHOCTb;

CO3J1aHNeM OOHOPOAHOTIO MOJIA HANPAMKEHMWA B CKIEEHHOW MHOTO-

MEPHOW MoAeNu; BO3MOXXHOCTbIO MCMOJIb30BaTb AN U3MEPEHUSA

CTaHAapTHoe obopynoBaHue. [JaHHbI MeTOL NMO3BONIAET NPOBe-

CTV KayeCTBEHHYIO OLIEHKY MIIOCKOCTHBIX CoeAnHeHnI, paboTato-

LR b WX B YCIOBMAX Harpy»eHma no ofHoOW MAOCKOCTU, He MpuBIe-

Kas [OMONIHUTENbHOTO 06OPYAOBAHMA U CHIKAA cebecToumocTb
VCMbITaHNIA.

FOTP

BTopasa meToarka MoXeT ObITb MCMOMb30BaHA AJ1s1 OLEHKM Npouy-
HOCTHbIX CBONCTB MYCTOTESIbIX 3aMKHYTbIX COeAUHEHNIA, NONyYeH-
HbIX TEXHONIOMMEN CKNEeNBAHNA, MaNKoN NN POACTBEHHBIMM CMO-
F cobamu NpaKTnYecKmn Ntoboi Gpopmbl (MIOCKOCTHbIE 1 0O BEMHbIE),

— MCMosib3yemMble BO BCEX OTPACNIAX MALUMHOCTPOEHMUS, @ TaKKe MO-

_— eT ObITb MCMOJIb30BaHa B yue6HOM npoLecce nNpwv NoAroToBKe crie-
LManmnCcToB MaWMHOCTPOUTENTBHOIO 1 UCMbITaTeNbHOro npoduns,
a TaKXke 06yUaloLLMXCA MO CNeUranbHOCTU CBapKM U POACTBEHHDBIX
TEXHOJOMUN.

cas

AAA

Forn [na peanv3aumy fJaHHOTO METOAA M3rOTaB/IMBAOTCA 3aMKHY Tble
mogenu (B TOM UMcie CKNeeHHble) 418 OLLEHKM BOCTIPUATUA TMapas-
NINYECKMX HArPy30K Ha YCNIOBHDIN CABUT M OTPbIB C BO3MOMXHOCTbIO
peanu3auumn AYHaMMUYeCKX 1 CTaTUYeCKKX UCTbITaHWIA. BbicoTa mo-
Jenv 4ns paboTbl B pa3pbiBHbIX AedopmaLysx no oTHoleHuo HXD
6 [OMXKHa COCTaBNATb COOTHOLIEHUE KakK MUHUMYM 1X2, a Ans cABu-

roebix HxD Kak 2x 1. BO3MO»Hbl 1 Apyrve cooTHoLeHNs cun. K npu-

Mogenb f1 npoBesieHis rnapo- mepy, Ans BblpaBHMBaHWA cun HXD fomkHO cocTaBnATb 1x1 (6e3

1 (1N11) HEBMATUYECKIIX yueTa NorpeLHOCT/ Ha BBOJ LUTYLIEPa BbICOKOTO aBNEHNS).

A
4

NCNbITaHW Mo pe3ynbTraTam UCMbITaHUI 1 NOATBEPXKAAIOLLErO pacyeTa 6bi1o

[I0Ka3aHO COOTBETCTBME NMOMYYEHHbIX SKCMepUMEHTaNbHbIX AaHHbIX

npeaioXeHHOMY $G13NKO-MaTeMaTMYECKOMY 0OOOCHOBaHMIO, KOTOPOE MO3BOJNIAET OLEHUBATb YCUIIA Ha YCIOB-

HbI OTPBIB U YCIIOBHBIN CABUT B 3aMKHYTbIX 06beMHbIX coenHeHUAX. [TpropuTeT NpYMEHEHNA faHHOrO MeToa

MOKET ObITb OTHECEH K KJIEEBbIM COEAUHEHUAM, PabOoTalOLWMM B YCJIOBUAX Pa3pYLLAKLLUX HAarPy30K NPUIOXKeH-
HbIX PAaBHOMEPHbIM 1 (1K) CKauKOOOPa3HbIM BO3AENCTBMEM JABNIEHNA BHYTPY 3aMKHYTOro 06bema.

TEXHUYECKUE NMPEMMYLLECTBA

JaHHbIi MeTo NO3BOMUT PaCLUMPUTb U3BECTHbIE MPOYHOCTHBIE UCTMbITaHWA HEPA3bEMHbIX, B TOM UYMCIIE Kile-
€BbIX COEAVHEHWIA, ANA YNyULIEeHWA OLEHKW BO34ENCTBUA MPUIOXKEHHON CUITbl Ha Nepefavy CABUroBbIX aedop-
Maumin n febopmaumin Ha pacTsKeHVe B KOMIMIIEKCHBIX MCCefoBaHuAX Mogenein. OH NO3BONAT PacMpUTb 13-
BECTHbIE MPOYHOCTHbIE UCTIBITAHUA KNEEBbIX COEIMHEHW, @ UMEHHO: YNTyUYLLKTb OLIEHKY BO3AECTBUA JaBeHUs
Ha nepepgayvy cABMroBbix AedopMaLinii n aepopmaLyin Ha pacTsKeHMe B KOMIMEKCHbIX UCCNef0BaHUAX MofeNei.
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MeToanka nokasbiBaeT, UTo B 3dMKHYTOM 06beMHOM coeanHeHnn, nonyyeHHOM TEXHOJIOTNEN CKNEeVBaHUA,
nankowm nnm PoACTBEHHbIMU cnocob6amu, Ha WoB BO3F|,eIZCTB)/IOT KaK OTPbIBHbIE, TaK N CABUTOBbIE YCUTNA, a TaK-
XKe nx nponssogHble. MeTtoanka nossondaet NPOnN3BECTN NX OLEHKY C MOMOLLbIO NpeanoXeHHbIX mopfenen meTo-
OaMn AHaMNYEeCKUX akBa- U MHEBMOUCTIbITAHWN.

[laHHas pa3paboTka No3BONUT PACLUNPUTL METOAbI TEXHONOTMYECKUX NCTBITAHNIA KIIeeBbIX COeAMIHEHUIA, B OCO-
6eHHOCTU 4N1A 3aMKHYTbIX 00beMOB, paboTaloLUX MO AABNEHNEM XKUAKOCTEN UM ra30B, NO3BOJIAET NPOU3BOANTD
MaTEMATUYECKYIO OLIEHKY 3aMKHYTbIX KNIEEBbIX COEAMHEHUI NMPY BO3AENCTBMMN HA HVX Pa3pPbIBHOTO HAarpyXeHus.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

I'Ipe,qnomeHHble MeTOONKN MOTYT ObITb UCMOJIb30BaHbI ANA OUeHKN NPOYHOCTHbIX CBOWICTB KJ1eEeBbIX COeANHE-
HUN NPaKTN4eCKn nobon d)OprI (nnockocTHble n 06'beMHbIe), MNCNonb3yemMbiX BO BCEX OTPACAX MalUNMHOCTPO-
€HUA; MOTYT ObITb NCMONb30BaHbI B yHE6HOM npouecce npun noarotoBke CNeUmnaiancTtoB MalWlMHOCTPOUTENbHO-
FO N ncnbiTaTe€JZIbHOIO I'IpOCI)I/IJ'Iﬂ, a TakKxe o6yqa|ou.w|xcn no cneynanbHOCTAM «CBapKa, POACTBEHHbIE NPOLECChI
W TEXHONOTUWY, «KAQAUTUBHbIE TEXHONTOTUNY.

MeTogunka ncnbITaHNn NyCTOTENbIX 3aMKHYTbIX COeANHEHNIA, MONTYYE€HHbIX TEXHOOMMEN CKlenBaHWA, Nankomn
WSIN POACTBEHHBIMI CNOCOOaMM, MO3BOJIAET OLEHUTb KPENEXHbIE COEAVNHEHUS, UCMbITBIBAIOLLME Pa3pYLLAIOLLYIO
Harpy3Ky B HECKONbKUX NiockocTax. [peanaraemasn mogesnb ABAAETCA MHOTOMEPHOW, YTO NMO3BOJIAET OLeHNBaTb
BO3JENCTBME CUJT, MPUIIOXKEHHDBIX B Pa3NIMYHbIX HamnpaBieHNsaX 1 ToUYKax nccnegyemoro obpasua. PaspabotaH-
Hasl MeToZIMKa NO3BOJIAET CO34aTb AN1A NCMbITYEMOro 06pasLa yCJI0BUA, MAKCMMaNbHO NPUOSMMXKeEHHbIE K YCIo-
BUMAM 3KCNIyaTayum.

C ncnonb3oBaHMEM JaHHOWN METOAUKM BO3MOXXHO NMpPOBeAeHNe KaueCTBEHHOW OLeHKUN NPaKTUYeCcKu Jtoobbix
CKJEEHHbIX MYCTOTESbIX COeAMHEHUN.

BHezpeHve TexHONOrMK NpefnonaraeT Co3fjaHne HoBbIX Pabounx MecT B HayKOeMKOM MPOU3BOACTBE, UTO MO-
BbILLAET YPOBEHb MHTENNEKTYyalbHOCTY TPYAA. YyuluatoTca noTpebuTtenbckne CBONCTBA FOTOBOM NPOAYKLMM 3a
CYeT NPOrHO3MPOBaHMA KauecTBa U HafeXKHOCTW MonyyYaeMbIX U3genui.

TEKYLLAA CTAOUA PA3BUTUA

Ha ocHoBe paHHOW MeTOAWKM MPOW3BOAATCA MCMbITaHWSA CKINEEHHbIX AUCKOB CLEM/IeHUs MPOW3BOACTBA
Pecny6nukun benapycsb.

CBEAEHUA O NPABOBOW OXPAHE

MaTeHT Ha n3obpeTeHune no 3aaske N2 201700566 ot 25.10.2017. laTta Bbigauu: 27.11.2020. MeTtoa u npucno-
cobneHuve ans UCMbITAHWIA Ha CABUTI MHOFOMEPHbIX COeAVHEHMI N3 KOMMO3WLMIA NoObIX MaTepuranos, obnaga-
Iownx onpegensaembim KoappuumneHTom xectkoctu // M. J1. KanvHnyeHko, B. A. KanuHuueHko, B. A. Kykapeko,
A.E.3enesen.

MateHT Pecny6nukn benapycb N2 23630 ot 30.11.2021. Mogenb Ans npoBefeHWA FrMaPaBanyeckoro Unm rnHes-
MaTUYECKOrO UCMbITaHNA KPENEeXHOro WBa Ha caBur unu paspbis // M. J1. KanuHnueHko, B. A. KanuHunyeHko,
10. K. KpuBolwuees, A. E. 3enesen.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbDIE B PASPABOTKE
MNpepcTaBuTeNN MALLMHOCTPOUTESIBHOTO KOMIMIEKCa.

KOHTAKTHbIE AAHHbIE

KannHnuenko Mapusa JIbBOBHa, CTapumnn HayyHbin cotpyaHuk HUWIT «JluteiHble TexHonorum», maructp
TEXHNYECKMNX HaYK.

E-mail: m.kalinichenko@bntu.by
Ten.: (+37529) 276 31 56
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IX. MEXTOCYAAPCTBEHHOE OBPA3OBATEABHOE
YHYPEXAEHME BbICLLUEIO OBPA3OBAHMA
«BEAOPYCCKO-POCCUMNCKMIN YHUBEPCUTETY

13. MOBWNbHbIW PETUCTPATOP CBAPOYHbIX MPOLLECCOB

OMUCAHUE PA3PABOTKUN

MpepHa3HaueH A1 NOBbILLEHMSA KayecTBa CBapKM OTBETCTBEHHbIX KOHCTPYKLUIA MyTeM KOHTPOSA 3a cobniofe-
HMEM TEXHOOTUN NPV NPOU3BOLCTBE CBAPOYHbIX PaboT, NoBbIeHNA 3PpHEKTUBHOCTU YNpaBNeHNsA CBapOYHbIM
NPOV3BOACTBOM 3a CUET ONEePATUBHOIO NPelOCTaBNeH NS TOUHO AOCTOBEPHOI MHPOpMaLun o paboTe obopy-
[OBaHMA 1 cBapLUmKkoB. COCTOUT 13 6I0Ka perncTpaummu n MobunbHOro ycTpoincTea. MNporpamMmmHoe obecneuve-
HVe BbINOJIHEHO B BUAE BEG-NPUNIOKeHUA ¢ 6a301 JaHHbIX.

[ nrarve
[ wir i
|_ceapia_ A

JDo6po noxanoeatb
B NpunoXeHue
ynpasnexus
CBapoOYHbIMK
npoueccamu

—

ABTOPU3OBATHCSA 3ABEPWINTH

-

TEXHUYECKUE NPEUMYLLECTBA

K npermyuiectBam MOGUNBHOFO PErncTpaTopa CBaPOUHbIX MPOLLECCOB MOXHO OTHECTH:
— OVCTaHUMOHHBIN KOHTPOJIb CBAaPOYHbIX MPOLIECCOB C MOMOLLbIO BEH-NPUNOXKeHUS;

— OMHAMMYeCKNIA aHann3 AaHHbIX O CBapOYHOM MnpoLiecce, nepefaya AaHHbIX Ha cepBep;

- Bbljaya 3BYKOBOIO CMrHasna npu BbIXOAE NMapamMeTPOB PEXMMA CBAPKM 33 YCTAHOBJIEHHbIE TEXHONOMMYECKOiA
WHCTPYKLUMe Npeaensi;

— KOMMNJIEKCHAnA OLieHKa KauecTBa CBapKu;
- COCTaB/eHVe NacnopTa Ha KaXKAabli CBapHOWA LWOB;

- ¢dopmrpoBaHKe oTUeTa 0 paboTe CBapLLMKOB 11 CBAPOYHOTO 0O0PYAOBaHNS;

— CHUKEHME CTOMMOCTU MPOrPamMMHO-annapaTHbIX CPeCTB PErncTPaLMm CBapOUHbIX MPOLIECCOB.
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OXUAAEMbIA PE3YJIbTAT NPUMEHEHUA
MoBbileHe KayecTBa CBaPOUHbIX PaboT. [lokymeHTabHOe NOATBEPKAEHNE KauecTBa CBapKM.

TEKYLWAA CTAQOUA PA3BUTUA
BbinonHeHa HayyHO-MCCIefOBATENIbCKAs WUIM OMbITHO-KOHCTPYKTOPCKast (TeXHomornyeckas) pabora.
BbinyLweH onbITHbIN obpaseL,

CBEAEHNA O NPABOBOV OXPAHE

MaTteHT Ha nonesHyilo mogdenb N2 13502, 3asBKa N2 u 20230263, MIMNK B23K 9/10. MobunbHbIn pernctpatop
cBapouHbIx npouecco / C. B. bonotos, H. A. Tonnbiro, K. B. 3axapueHkoB; 3ass. 18.12.2023; ony6n. 03.06.2024.

CBUAETeNbCTBO O PETUCTPALIMM KOMIbIOTEPHOW nporpammbl N2 1648-KI1. Pecny6nvika benapycb. MobunbHoe
npunokeHue ynpaeneHna cBapouHbimu npoueccamu / C. B. bonotos, K. B. 3axapueHkos, B. B. Bontos, [l. V1. Epo-
x0Ba, J1. 0. CnBaKoB; 3aABUTENb 1 NPaBoobiafaTesNb: MeXrocyfapcTBEHHOEe 06pa3oBaTeNbHOE yUpeKAeHNE BbiC-
wero obpazoBaHua «benopyccko-Poccnincknini yHusepcuteT; 3aasn. 29.11.2023; ony6n 04.12.2023.

NMOTEHUWANbHbIE MOTPEBUTEN U/WITN 3AUMHTEPECOBAHHDIE B PASPABOTKE

MpeanpuaATMSA M OpPraHM3auMy OCYLLECTBAAOLLME CBapOYHble paboTbl Ha 06bEKTax MOBbLILEHHOW ONacHOCTYH,
LEHTPbI aTTECTALLMMU CBAPLLMKOB.

KOHTAKTHbIE JAHHbIE

BonotoB Ceprei BnagummpoBmy, ieKaH S1eKTPOTEXHNYECKOTO GaKynsTeTa, KaHAMAAT TEXHUYECKNX HAYK, OLIEHT.
E-mail: s.v.bolotov@mail.ru
Ten.: (+375 29) 699 31 56

3axapyeHkoB KoHcTaHTVH BacunbeBuy, foueHT kadegpbl «[lporpaMmHoe obecneyeHre MHGOPMALIMOHHbIX
TEXHONMOMNM», KAHAMAAT TEXHNYECKMX HayK.

E-mail: zaharchenkovkv@mail.ru

Ten.: (+375 29) 309 46 27

Tonnbiro Hukuta AHgpeeBny, acinpaHT.

E-mail: sector576@mail.ru
Ten.: (+375 44) 704 88 08
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X. HAYHYHO-MHXEHEPHOE PECITYBAMKAHCKOE
AOYEPHEE YHUTAPHOE MPEAINPUATUNE
(MOAVMATDN)

14. TEXHONIOTUU U OBOPYAOBAHWUE CYNEPTOHKOIO MATHUTHO-ABPASUBHOI0
NONUPOBAHUA

OMUCAHUE PA3PABOTKUN

[na peanusaumm npouecca CynepToHKOro MarHMTHo-abpasveHoro nonuposaHua (MA) no oumdposBaHHO
nHTepdeporpamme cosfiaH onbITHbIN obpasel yctaHoBKM A20-300.

TEXHUYECKUE NPEMMYLLEECTBA

YctaHoeka A20-300 no3sosiseT NOANPOBaThb MAACTUHbI AMameTpomM Ao 300 MM, MPeBOCXOANT AYYLLMIA MUPO-
BoW aHanor (yctaHoska Q-flex 300, CLLIA) no npou3BOANTENBHOCTY, KaUeCcTBY M 3KONOMMYECKMM napamMmeTpam,
Npwn 3TOM CTOMMOCTb NOCTaBKM M 3KCNyaTaumm yctaHoBkn A20-300 B 5 pa3 HuXe, yeM y aHanora. BoinonHatoTca
paboTbl MO OpraHN3aLUN CEPUIRHOrO NPOM3BOLACTBA ycTaHOBKM A20-300.

MoppobHas nHPopmaumsa Ha cantax www.polimag.by n www.polimag.eu B pa3gene «lpe3eHTayus».

OXXWUAAEMbIA PE3YNITAT NPUMEHEHUA

B npoueccax MAI ncnonb3yoTca deppoabpasnBHble MOPOLIKUA-MHCTPYMEHTbI B HEGOSbLUMX KONMYECTBaX:
B cpegHeMm okono 100 kr B rog. OTpaboTaHHble NOPOoLLKKU 6e3 Npobnem nepepabaTbiBalOTCA B KaYecTBe MeTano-
noma. NMprmeHsemble npu MAT TeXHONOrMYECKME XUAKOCTY SKOSTOrnyecky 6e3onacHbl, Ha 98 % cocToAT 13 BoAbl
1 cofiepKaT BCero 2 % HETOKCMUYHBIX MOBEPXHOCTHO-aKTVBHbIX BELLLECTB TUMa MblNIbHbIX PAaCTBOPOB U MHIMOGUTOPOB
Koppo3suu. TexHonorum MAT Bo MHOTUX CTyyasix 3aMeHS0T NPOLLeCChbl XMMUYECKOTO TPABIEHNA WU SNIEKTPOXN-
MUYECKOTO NOSIMPOBAHNSA, NCMONb3YIOLUX arPecCUBHbIE KOHLIEHTPUPOBAHHbIE PACTBOPbI KUCTOT N LENOYEN.

TEKYLWAA CTAQUA PA3BUTUA
BbinyLueH onbITHbIN 06pa3el,.

CBEEH/A O MPABOBOI1 OXPAHE
Matb nateHToB Pecnybnuku benapyco, aBa nateHTa Poccuinckon Qegepauumn.

NOTEHUWAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PASPABOTKE

I'Ipe,qnpmmmn ONTUKN, MUKPO- NN HAHO3JTEKTPOHUKN, aTOMHOIO 1 aBUaKoCMNYeCKOro MallmHOCTPOEeHUA.

KOHTAKTHbIE AAHHbIE

Xomwnu Hukonan CrenaHoBUY, 3amecTUTeNb PYKOBOAUTENA, KAHANAAT TEXHNYECKMX HayK, CTapLUNA HayYHbI
COTPYAHMK, fOLEHT.

E-mail: polimag@mail.ru

Ten.: (+37529) 611 01 60

Bopowyxo Oner HikonaeBuy, CTapLUUA HAayYHbIA COTPYAHMK, KaHAMAAT TEXHUYECKNX HayK, JOLIEHT.
E-mail: polimag.ov@yandex.by
Ten.: (+375 44) 797 08 36
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Xl. OBLLIECTBO C OTPAHNYEHHOM
OTBETCTBEHHOCTBIO «CTAPTAT-MHBECTY

15. 3NEKTPOKOTE/1 DDCRYPTO

OMNMUCAHUE PASPABOTKI

SnekTpokoTen DDcrypto npeaHasHauyeH Ans OTOMNEHUA AOMOB W YCTAaHABAMBAETCS KJIMEHTY 6ecrnnaTHo.
KoTen npuHocuT Nnpubbifib B KPUMNTOBAIOTE MyTEM MAMHUHIA 1 3aKPbIBAeT BOMNPOC OTOMJIEHUS AOMa U ropAve-
ro BOAOCHAbXeHuA.

BaHHa-koTen

TEXHUYECKUE NPEMMYLLECTBA

He TpebyeT 06cnykmBaHus, cam cebs OKynaeT, BbIXO[ 13 CTPOs HarpeBaTe/lbHOro 3/1eMeHTa peluaeTcs o6bly-
HoW 3aMeHol 6e3 pa3bopKku KoTna.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA
15 % pbiHKa Pecny6nuku benapycb 3a 2025 T.

TEKYLWLAA CTAAUA PA3BUTUA
PeanusosaHo fgBa npoekTa.

CBEAIEHUA O NPABOBOW OXPAHE
Ha paHHbI MOMEHT OTCyTCTBYET.

NOTEHUWANDbHbIE NOTPEBUTENU U/ 3BAUMHTEPECOBAHHDLIE B PASBPABOTKE

JTio6o1 yenoBekK ¢ NbroTHbIM TapndOoM Ha 3NeKTpooTonneHne B Pecnybnvke benapycb 1 ceBepHble pervoHbl
Poccunckon QOepepavun.

KOHTAKTHbIE JAHHbIE

Axciotuk Amutpun Mpouropbesny, CEO DDcrypto.
Ten.: (+375 33) 606 52 84

Jlykawesuy VBaH MNMaBnoBuy, pa3paboTunk anekTpokotios DDcrypto.
Ten.: (+37529) 5157274
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XIl. OBLLLECTBO C OrPAHMNYEHHOM
OTBETCTBEHHOCTBIO «KOMITbIOTEPHbBIE
MHPOPMALUMOHHBIE CUCTEMbIY

16. CACTEMA YYETA PABOYETO BPEMEHW 1 KOHTPONA AOCTYMA HA BA3E
KOMMNEKCA UHTEPQENCOB <KOHTPO/b»

Kourpasse
PIACROPIBIrun
obpasce

KOTPOASCD
KONTDAAR NIPOH
ANKCCONR
(AswomeTp)

- | xowrpossep
KIPT AOCTYR

Typraet CKYA

|

OMNMUCAHUE PA3PABOTKU

Cnctema yyeTa pabouero BpemeHu n KoHTponsa pocTtyna (CYPBuKI)
Ha 6a3e kKomnnekca uHtepdeiicos (KUMA) ncnonb3yertca ansa KOHTpons
[OCTYra nepcoHana CornacHo YPOBHIO NpUBUNEruin paboTHUKa, opraHu-
3aumm yueTa paboyero BpeMeHu 1 KOHTPONA COBNogeHUA TPYAOBO ANC-
LUNAUHBI B paMKax AeNCTBYIOLEro 3aKkoOHOAaTeNbCTBA.

MoeT ncnonb3oBaTbCA B yUpeXXaeHNAX U NpeanpuATMAX Ntoboro Braa
cobCcTBEHHOCTY ANA GOPMMPOBAHNA CUCTEM KOHTPONA U yyeTa NponycKka
COTPYAHVKOB.

Ob6ecneumnBaeT GyHKLUMOHAN:

— MOMHOLEHHON CUCTEMON KOHTPONA U ynpasneHna ocTtynom cC noa-
,D,ep)KKOVI BCEX OCHOBHbIX d)yHKLI,VII;I obecrneyeHna 6e30MacHOCTU, B TOM
yncne KOHTPOJb AOCTYyMNa No BpeMeHN, KOHTPO1b 30HaNIbHOCTU (antipass),
AO0CTYyNn C KOMUCCNOHNPOBaHNEM;

- ynpaBneHns pabounmM BpemMeHeM C TOYHbIM YYeTOM pabouero BpemMe-
HU COTPYAHUKOB, BK/OUYas 3aMuncb 1 aHaIun3:

- Bpems Npuxofa Ha paboTy 1 yxoaa ¢ paboTbi;

— HaxoxgeHmA Ha pa60qu mMecTe (I'IO3BOJ'IH€T BbIABUTb COTPYAHWNKOB,
KoTopble 6e3 NPUUNHbI MOKNAAIT pabouee MecTo);

— 0oTpaboTaHHbIX YacoB (OTCNEXMBAIOTCA OONbHUYHbIE, OTNYCKHbIE
OHW, OTTYNbl);

- NPUBOPHOTO KOHTPOSIA B PaMKax TpebGoBaHUI NOCTaHOBNEHUA MUHMCTEPCTBA 3apaBooXpaHeHus Pecny-

6nukn benapyco N2 84:
- ayTeHTUdUKaums;

— KOHTPOJ1b HAJIN4YNA NapoOB afikorond;

— Be[leHVe NIEKTPOHHOTIO XYypHana NprMOOPHOro KOHTPOs;
— yrnpaeJieHne NNYHbIM KabnHeToMm;

- CMC nHdpopmumpoBaHve NOrpaHNYHbIX N3MEPEHWIA.

B CUCTEMY NHTErpnpoBaH Ha6op o6opy,q0|3aH|/|ﬂ, MO3BONAIOLNIA obecneynTb BbICOKUIA ypoBe€Hb JOCTOBEPHO-
CTI NPW BbIMOMHEHUN onepauvu?l KOHTPONA AOCTYyMNa N TeEKYLLEero COCTOAHUA pa6OTHI/IKa ANnA OUueHKN ero rotos-

HOCTW K BbINOJIHEHWIO pa6OTbI.

TEXHWYECKUE NPEMMYLLEECTBA

Cuncrtema He MeeT NOJHbIX aHaNoroB Ha TeppuTopmnn CHI, 1. k. O6'be,£lI/IHF|ET B cebe HECKONbKO napannesfibHbIX
cncTem C I/IHTEI'paLI,I/IeIz COBpPEMEHHbIX TEXHOSIOMUN NCKYCCTBEHHOIO MHTEJ/JIEKTA N MAWLMHHOIO 3peHNA. Wcnonb-
30BaHne meanunNHCKOro O60pyﬂOBaHl/Iﬂ npecypcos 06NauHbIX AaTa-UeHTPOB NOo3BONAET obecneunTb 100 % co-
6J'HOJJ,EHI/Ie 3aKOHO4aTeNnbCTBa PECI'Iy6J'IVIKI/I Benapbe B obnactu 3alnTbl NePCOHaNIbHbIX AaHHbIX.
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Wcnonb3oBaHue nporpamMmmMHOro obecneyeHns Ha H6ase cucTem C OTKPbITbIM KOAOM NMO3BOJIAET NCKTIOYNTDL 3a-
BUCAMOCTb OT IMLEH3NPOBAHNA CTOPOHHUMU NMPOUN3BOANTESNTAMN.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

KoHTponb HapyLweHuii MPOMyCKHOTO peXunmMa, y4eT paboyero BpeMeHu no GbakTy HaxoxaeHus Ha paboyem me-
CTe, NOBbILIEHME YPOBHA TPYAOBOW ANCUUNANHDI, NOBbiLeHWe 3GPEKTUBHOCTY N CBOEBPEMEHHOCTM YNpaBsAio-
VX AeCTBMI PYKOBOACTBA NO MCMOMb30BaHIO TPYAOBbLIX PECYPCOB U X Pe3ePBOB, MOBbILLEHVE MPOV3BOAN-
TeNbHOCTU TPYAA 1 yBeNnYeHuio 3pGeKTUBHOCTM NPOU3BOACTBA B LIESIOM.

TEKYLLAA CTAAUA PA3BUTUA

BbinosHeHa HayuHo-MCCnefoBaTeNbCKan UM OMbITHO-KOHCTPYKTOPCKas (TexHomornyeckas) pabora.
BbinyLweH onbITHbIN 06pa3seL CUcTembl.

CBEJEEHUMA O MPABOBOI OXPAHE
HerT.

MOTEHUUAJIbHbIE NOTPEBUTEJIN U/UN SANHTEPECOBAHHDIE B PA3BPABOTKE
MpeanpuaTUA 1 yUpexaeHus B NioObIX OTPACIAX HAPOAHOIO XO35NCTRa.

KOHTAKTHbIE BAHHbIE

Ko3nos Anekcein ButanbeBuny, gupekrop.
E-mail: boss@cis.by
Ten.: (+375 29) 222 08 35

CapueHKko Bnagnmmp Hukonaesuy, paspaboTumk.
Kantotnu Bacunuin Hukonaesuny, pa3paboTumk.
CrenaHoB Butanuin BuktopoBuy, paspaboTumk.
Eney Makcm AHaToNibeBWY, Pa3paboTumK.
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XIll. OTKPbITOE AKUMOHEPHOE OBLLLECTBO
(ATAT-CUCTEMBbI YTIPABAEHNAY —
YTIPABAAIOLLAA KOMITAHNA XOAANHT A
(EOMHPOPMALMOHHBIE CUCTEMBI YTIPABAEHNAY

17.YCTPOWUCTBO BbI30BA 3KCTPEHHDBIX OMEPATUBHbIX CJTYKB
MHOTOOYHKLIUOHAJIbHOE <yBC-M»

OMUCAHUE PA3PABOTKHN

YcTaHaBnMBaeTCA Ha TPaHCMOPTHbIE CPeACTBa, NPeAHa3HauYeHHbIe ANA NepeBo3KM NaccaxnpoB (kaTteropusa M)
nrpy3oB (kateropus N), B COOTBETCTBUM C TPEOOBAHUAMYM TEXHUYECKOTO pernameHTa TamoxeHHoro coto3a «O 6e30-
MacHOCTM KOMEeCHbIX TPaHCNOPTHbIX cpeacts» TP TC 018/2011 v BbINOAHAET GYHKLUMN MO SKCTPEHHOMY pearu-
POBaHMIO Ha aBapun NPW AOPOXKHO-TPAHCMOPTHLIX UK UHbIX NpoucwecTBuax (ATI) 1 MOHUTOPWHIY MecTomno-
NOMEeHUA TPAHCMOPTHOIO CPeACTBa.

YBC-M

OyHKuMN:

- npuem curHanos co cnyTHuKoB cuctem MNIOHACC n/unu GPS n onpepeneHne reorpadpuueckux KOopauHat
ob6beKTa;

— paboTa B CeTsAX COTOBOW CBA3M cTaHgapTa GSM/UMTS;
- onpegeneHune ¢pakTa BO3HUKHOBeHUA OTIT;
— 3KCTPEHHbIV BbI3OB B aBTOMATUYECKOM M PYYHOM PEXUMaX;

- nepefaya MMHUMANIbHOrO Habopa AaHHbIX, CoAepXKaLlero MHGOPMaLMIO O TPAHCMOPTHOM CPEACTBE U KOOp-
AVHATbl MeCTa BO3HVKHOBeHMA [Tl onepaTtopy LeHTpa CUCTEMbI SKCTPEHHOIO PearvipoBaHmna Ha aBapuio Mo ce-
TAM MOGUNBbHON paguoTenedoHHON CBA3Y;

— YCTaHOBJIEHME rOJI0OCOBOro COeaNHEHNA C ONepPaTopPOM LeHTpPa;
- c60p nnepepava I/IHd)OpMaLlVIVI O MeCTOMONOXKEHNUN N TEXHNYECKOM COCTOAHUN TPAHCNOPTHOIoO cpeacTea.

Yctponcteo «YBC-M» cootBeTcTBYeT Tpeb0OBaHMAM TEXHUYECKOTO periaMeHTa TaMoXXeHHOoro coto3a «O 6e30-
MacHOCTY KOJECHbIX TPAHCMOPTHbIX cpeacTts» (TP TC 018/2011 — cepTndrKaT COOTBETCTBUA €BPA3UNCKOr0 KO-
Homumueckoro coto3a N2 EASC BY/112 02.01.TP018 117.01 00284).
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TEXHUYECKUE NMPEMMYLLECTBA

MmnopTosamelyaiowan paspaboTka. MpemmyllectBa: MHOFOQYHKLMOHANIBHOCTb, HaIMune LOMOSIHATENbHBIX
OGYHKUMI (NOMoOLLb Ha Jopore, NPOTUBOAENCTBME YrOHaM, YMHOEe CTpaxoBaHWe, yaaNeHHas AMarHOCTUKa, NH-
dopmaLMoHHbIe ycnyrn).

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

Ob6ecneyeHne COOTBETCTBUA TPAHCMOPTHbIX CPEACTB TPEOHOBAHMAM TEXHNYECKOTO perfnaMmeHTa TaMOXXeHHOro
coto3a «O 6e30MacCHOCTM KOJIECHbIX TPAHCMOPTHBIX cpefcTB» TP TC 018/2011, obecneyeHne 3KCTPEHHOIO pea-
rMPOBaHNA Ha aBapuUK NPY JOPOXKHO-TPAHCMOPTHbIX U UHbIX NPOVCLIECTBUAX 1 MOHUTOPUHIA MeCTOMNOJIoXe-
HWA TPAHCMOPTHOrO CpeacTBa.

MwuHMu3auma nocnepcteui AT nyTem COKpaLleHNs BPEMEHY pearmpoBaHus CNy»0 SKCTPEHHOro pearnpo-
BaHWs Ha OKa3aHue HeOoOXOAVMON MOMOLLY BOQUTENAM U MAacCaXmnpamM TPAHCMOPTHbBIX CPefcTB, nonaswmm B ATT1.

TEKYLWAA CTAAUA PA3BUTUA
Pa3zpaboTka BHeZipeHa B NPOU3BOLCTRBO.

CBEAEHUA O NPABOBOV OXPAHE

EBpasuinckun nateHT N2 000566 Ha NnpoMbilwneHHble 06pa3Lbl «YCTPOMCTBO BbI30BA KCTPEHHbIX OnepaTus-
HbIX CIY»0».

NOTEHUMANBbHbIE NOTPEBUTEIN N/WNIN 3SAMHTEPECOBAHHDIE B PA3SPABOTKE

Mpennpuatua — asTonpoussogutenu Pecnybnukn benapycb (OAO «MUHCKMIA aBTOMOOWIIbHBIN 3aBOd» —
YKX «BEJTABTOMA3», C3A0 «BEJ1IAXWM», OAO «YKX“BKM"», dunman «ABToc60poUHbI 3aBog “HemaH"» OAO «M3KT»),
a Takxe NpegnpuAaTnA u opraHmnsauum EASC.

KOHTAKTHbIE AHHbIE

BbikoB Mropb Muxalnosumy, NOMOLLHMK PYKOBOAUTENS MO HayYHOW paboTe, KaHAMAAT TEXHUYECKMX HaYK.
E-mail: bykov@agat.by

Ten.: (+37517) 397 06 33

Kypasnes [leHnc BuKTopoBmY, HayanbHUK oTaena.

E-mail: zhuravlev@agat.by

Ten.: (+37517) 287 13 67

Bpatckuin ®epop OenopoBnY, BeayLni NHXEHep.

E-mail: bratskiy@agat.by

Ten.: (+37517) 287 13 67

Manbiwko Cepreir Uropesuu, BeayLLnin MHXeHep.

E-mail: malyshko@agat.by

Ten.: (+37517) 287 13 67

PyneHko Banepuin AHaTonbeBunY, BeQyLUUA HKEHEP-KOHCTPYKTOP.
E-mail: rudenko@agat.by

Ten.: (+37517) 287 12 46

Kpyrnuk MNaeen Hukonaesuy, BegyLmnin MHXeHep-KOHCTPYKTOP.
E-mail: kruglik@agat.by

Ten.: (+37517) 287 12 46
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18. INEKTPOHHOE NJIOMBMPOBOYHOE YCTPOUCTBO 3MY-01

OMUCAHUE PA3PABOTKHN

YCTpONCTBO 3N1eKTPOHHOE NnomburpoBoyHoe IMMY-01 cooTBeTCTBYET %
TpeboBaHUAM TEXHMUECKOTO perflameHTa TaMOXXeHHOro COoto3a «JJleK-
TPOMarHMTHasA COBMECTMMOCTb TexHn4YecKkux cpeacts» TP TC 020/2011
N TEXHMYECKOro perfiaMeHTa TaMoXXeHHOro coto3a «O 6e30MmacHoCTU
HU3KOBOJbTHOrO 06opyaoBaHua» TP TC 004/2011. \ \

OyHKuMN:
— onpepeneHne MecTornooXKeHNs YCTPONCTBa; : /
- onpepeneHune LenoCTHOCTU Tpoca YCTPOCTBa;

— onpepeneHie HeCaHKLIMOHMPOBAHHOO BCKPbITUA KOPMyca yCTPOn-
CTBa;

- nepepnava v npvem nHpopmauunm no ceTam MoobUIIbHON CBA3M 1 NO
ceTam 6ecnpoBofHoO CBA3U cTaHAapTa Bluetooth;

— coxpaHeHue nHbopMaLumM BO BHYTPEHHEN SHEeProHe3aBnCcMMONn
namaTy 1 oTnpaBka SMS-coobLleHns npu oTCYyTCTBUN BO3MOXHOCTYN
nepegayv MHopmaL MM No CeTam MObUNbHON CBA3Y;

— aBTOMaTnyecKkasa 6NoKMpoBKa 3aNOPHOro MexaHr3ma nocsie ycra-
HOBKM TPOCa 1 pa3b/IoKMPOBKa 3aNOPHOro MexaHn3ma nocsie oTrnpas-
KW Ha YCTPOMCTBO CreunanbHON KoMaHabl N0 ceTAM MOBWNbHOM CBA-
31, no uHtepodelicy Bluetooth nnu nytem nprknagpiBaHma K kopnycy
2MY-01, nponuncaHHbIx B NamsaTn RFID-kapT (6eckoHTaKTHas KapTa ana
paganoyacToTHOM naeHTudmKauum).

TEXHUYECKUE NMPEMMYLLECTBA

MmnopTo3amelyatowlas paspabotka. lNpeumyuiectsa: yBenvnyeH-
HbIl 06BbEM NamMATK 3a CYET BCTPOEHHOIO JiepKaTena Ans YCTaHOBKY
SD-KapTbl, Hannume pexunma 6bICTPON 3apPALKN BCTPOEHHON akKymy- 3MY-01
NATOPHON 6aTapeu, cTeneHb 3awuTbl IP67.

OAO «ATAT-cuctembl ynpasneHus» — YKX «feorHpopMaLMOHHble CUCTEMbI YNPaBeHWA» ABNAETCA eANHCTBEH-
HbIM B Pecny6nmke benapycb pa3paboTumkom 1 nponsBogmTenem yCTponcTBa SNeKTPOHHOIO NIoMOMPOBOUHO-
ro 3My-01.

OUOAEMbIV PE3YJIbTAT MPUMEHEHUA

O6HapyXeHne HeCaHKLMOHNPOBAHHOIO AOCTYMA B rPY30Bble KOHTENHEPbI Ha BCEM MYTU UX CNIeAOBaHUSA NpU
OCYLLECTBNIEHMS TPAH3UTHbIX MEXAYHAPOLAHbIX aBTOMOOWbHBIX NEPEBO30K, MHANKALUMSA GaKTOB HECAaHKLMOHN-
POBaHHOIO AOCTYMNa K rpy3am Npwv XpaHeHUN 1 TPAHCMOPTMPOBKE C aBTOMATMYECKOW nepeaayei AaHHbIX B UH-
bopMaLMOHHYIO CCTeMy orepaTopa MNIOMOMPOBaHKA C NCMONb30BaHNEM LMPPOBbIX KaHAIOB nepeaayn uH-
dopmMaumn no cetTam MobUNbHON CBA3N.

TEKYLWAA CTAOUA PA3BUTUA
PaspaboTka BHegpeHa B NPON3BOACTBO.

CBEJEHUA O MPABOBOW OXPAHE
MnaHupyeTcs odopmeHmne eBpas3nnCcKoro naTeHTa.

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PASPABOTKE
PYIN «bentamorkcepBucy.
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KOHTAKTHbIE BAHHbIE

BbikoB Miropb MuxainoBumy, NOMOLWHNK PYKOBOAUTENA NO HayYHOW paboTe, KaHAMAAT TEXHUYECKUX HayK.
E-mail: bykov@agat.by

Ten.: (+37517) 397 06 33

Kypasnes [leHnc BUKTopoBmMY, HayanbHUK oTaena.

E-mail: zhuravlev@agat.by

Ten.: (+37517) 287 13 67

Bpatckuin ®epop OefopoBnY, BeayLLNA NHXEHEP.
E-mail: bratskiy@agat.by
Ten.: (+37517) 287 13 67

KonbitHuK Omutpuin CtenaHoBmY, HayanbHWK OTgena.
E-mail: kopitnik@agat.by

Ten.: (+37517) 287 12 46

KoxHo lMaBen EBreHbeBUY, HayanbHWK OTAENA.

E-mail: kohno@agat.by

Ten.: (+37517) 287 1263
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XIV. OBLLLEECTBO C OTPAHMYEHHOM
OTBETCTBEHHOCTbBKO
(MATUSA CBETAY

19.YCTAHOBKA ANnA 3AMUCA TOJIOTPAMM Y3TI 650 00

OMUCAHUE PA3PABOTKUN

YctaHoBKa Ans 3anmcy ronorpamm (Y3l) npegHasHayeHa 4na 3anmc 06beMHbIX XyL0MKECTBEHHbIX FOSIOrPamm
B 0ObIUHbIX YC/TIOBMSAX, XapaKTepHbIX AN npoLecca obyyeHus (KNacc, KabuHeTbl GU3MKK, XUMUAK 1 T. 1.).

il 7
7 Hay4HO-IIPOI3BOICTBEHHOE IPEAMPILTIE YeTanoBKa JUIst 3aIHCH

/ 000 «Marus ceeta» P — 3
)7 .II z— rosiorpamm JIK-201/650-00
W= == : Ilo mporpaMye HMIIOPTO3aMEIIEHIT
7 M Q A COBMECTHO c Bemopycckmy
g HAIIHOHATBHBIM TeXHITYE CKIM

_— 4 yHHBepcuTeTOM 11 bemopycckoro
— HAIMOHATHHOTO JeTCKOTO TeXHOapKa

OCHOBHBIE V37IBI I MOAYIH YCTAHOBKH JULd 3amich romorpayy JIK-201/650-00

1. Brok ynpaBneHns 1aszepoM 5. llrarus

2. MeTamniueckoe OCHOBaHHE 6. nTepdepeHIIOHHBIT HHINKATOP
3. Dkpan 160x160 MM 7. 3atBOp

4. JTazep UULD-A-3.0-0.3-M 8. Cromnk

TEXHUYECKUE NMPEUMYLLECTBA

Heocnoprmbim npenmyLLecTBOM ABNAETCA NOPTaTUBHOCTb YCTAaHOBKU, MEIOLLEN Manblii BeC (OTHOCUTENbHO
«CTapLmx cobpaTbeB») N yMeLLaloLWaaca Ha OObIKHOBEHHYIO LUKOMbHYO NapTy.

OMUOAEMbIV PE3YJIbTAT MPUMEHEHUA
HarnapHoe yuebHoe nocobue no ¢usuke.

TEKYLWAA CTAQNA PA3BUTUA
BbinyLueH onbITHbIM 06pa3el,.

CBEZIEHUA O MPABOBOW OXPAHE
He 3anaTteHTOBaH.
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NMOTEHUWMANDbHbBIE NOTPEBUTEJIN U/UNN BAUHTEPECOBAHHDbIE B PABPABOTKE
LLIkonbl, By3bl, CCy3bl.

KOHTAKTHbIE BAHHbIE

TaHuH JleoHna BuKTopoBrY, 3amecTrTens lfeHepanbHOro AVPEKTOPA MO HayKe 1 HHOBALMSIM, JOKTOP GU3NKO-
MaTeMaTUYECKUX HAYK.
E-mail: leonidtanin@gmail.com

FaHvk Cepreit Hukonaesuny, HauyanbHUK rosiorpadryeckoro NPor3BoACTBa — IaBHbI TEXHOJIOT.
E-mail: ginak_s@mail.ru

TaHwHa JTiogpmmna HukonaeBHa, leHepanbHbIN UPeKTop.

E-mail: mfo@lightmagic.by

MaTtpocos Bnagrcnas AnekcaHapoBwuy, BegyLwmid Cneumanuct rno o6Cny>KnBaHuno nasepHblX YCTaHOBOK.
E-mail: matrosov@lightmagic.by




MPOMBILWIEHHOCTb: OT UHHOBALIUA BO NPOU3BOACTBA

XV. OTKPbITOE AKUMOHEPHOE OBLLECTBO
WHTETPAAY — YIPABAAIOLLAY KOMIMAHNY
XOAAMHT A «(MHTEFPAAY

20. CO3AAHVE MPOPbIBHbIX TEXHONOT Mt MONEKYNAPHO-NYYKOBOM
ANUTAKCUU TETEPOCTPYKTYP HA OCHOBE GAN C IBYMEPHbIM
NIEKTPOHHbIM FA30M, PA3PABOTKA U U3TOTOBJIEHUE

HA UXOCHOBE HOBOI'O MOKOJIEHWA TPAH3UCTOPOB

CUNOBON SNEKTPOHUKM

OMNMUCAHUE PA3PABOTKHN

O6beKT pa3paboTku — npoLeccsl GOPMUPOBaHMS CUITOBbIX TPAH3UCTOPOB Ha ocHoBe GaN ¢ NpUMeHeHUeM
HOBbIX MPOPbIBHbIX TEXHOMOT NI MOJIEKYNIAPHO-MYYKOBOI SMUTAKCWM 1 AK3aiHA reTepOCTPYKTYP C BbICOKOW NoA-
BUXHOCTbIO 3/IEKTPOHOB [/151 CO3AaH1si HOBOTO MOKOJIEHUA CUNOBbIX TPaH3uUcTopos (HEMT).

Mpu BbINONIHEHMN MEPONPUATAA PELIANIUCH ClefyloLne OCHOBHbIE 3afaun:

— pa3paboTka MeTO0B XUMUUYECKON OUMCTKIM U NOAFOTOBKY MOBEPXHOCTY FeTEPOCTPYKTYP, a TakXKe Uccneno-
BaHWe BNUAHUA NpeaBapuTeNibHON 06paboTKM NOBEPXHOCTM reTepoCTPYKTYP Ha XapaKTEPUCTUKA OMUYECKIUX
KOHTaKTOB;

— pa3paboTka MeTo[l0B TPaBNeHUsA OKOH B reTepocTpykType AlGaN ana nokanbHOM 3nNUTakcuy KOHTaKTHbIX
cnoes GaN:Si 1 meTofoB GOPMUPOBAHMA HU3KOOMHbBIX OMMYECKMX KOHTAKTOB CUOBOIO TPAH3UCTOPA Ha CloAX
GaN:Si, nonyyeHHbIX NOKanbHOW 3NUTaKCmen;

- pa3paboTka METOLOB CO3AaHMs 3aTBOPa CUOBbIX TPAH3UCTOPOB Ha reTepoCTPYKTypax Ha ocHoBe GaN;

- pa3pa60TKa MeTOA0B NaccMBaln NOBEPXHOCTU N NU30ONALNA TPAH3UCTOPA C LUeJblo yBeJInYeHNA ANHaMn4ye-
CKNX XapPaKTEPUCTUK N HaNMpPAXKeHNA I'Ip060ﬂ CMNOBOIro TPAH3UCTOPA, YMEHbLUEHNA TOKOB YyTEYKN;

— pa3paboTKka 3CKU3HOM 1 paboyeit KOHCTPYKTOPCKOM U TEXHONOMMYECKON JOKYMEHTALMK, CO3AaHNe IKCre-
PUMEHTANbHbIX 1 OMbITHbIX 00Pa3L0B, MPOBEAEHNE VX UCMbITAHUNA.

TEXHUYECKUE NMPEUMYLLECTBA

I'IonyquHble KOHCTPYKTUBHO-TEXHOJTIOTYECKNE PELLEHNA obecneunBaioT co3gaHume GaN cnnoBbix TPaAH3UCTO-
POB CO Cneay WMy XapakKTepnctnkamm:

- NPO6UBHbIE HAMPSKEHNA CTOK-CTOK: He MeHee 650 B;

— MIOTHOCTb TOKa: He MeHee 0,7 A/MM (uTo obecneyrBaeT BO3MOXKHOCTb cO3HaHUA HEMT ¢ makcumanbHbIM TO-
KoM cToKa o 30 A n 6onee);

— TOKM YTEUKM CTOK-UCTOK 1 3aTBOP-UCTOK: He 6ornee 150 MKA;
— MOPOroBoe HanpsxeHue: ot -3 go -8 B.

OXXUAAEMbI PE3YNIbTAT NPUMEHEHUA

nOﬂyLIeHHbIe pe3ynbraTtbl NO3BOJIAT B JanbHenwem OCBOUTb MOJTHbIN TEXHOIOMNYECKNIA LUK nponssoacTea
CUNOBbIX TPAH3NCTOPOB Ha GaN reTepoCTPYKTYpPax, YTO OTKPOET BO3SMOXXHOCTN OCBOEHNA B CepI/IVIHOM npowus-
BOACTBE yCTpOIﬁCTB CcnnoBon SJIEKTPOHUKN Ha OCHOBE LLUMPOKO30HHbIX MOJTyNPOBOAHNKOB.

TEKYLAA CTARUA PA3BUTUA

BbinonHeHa HayyHO-MCCNeioBaTeNIbCKas UM ONbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
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CBEZJEHUA O MPABOBOI1 OXPAHE
HerT.

MOTEHUWANbHbIE MOTPEBUTEN U/WTN 3BAUMHTEPECOBAHHDIE B PASPABOTKE
OAO «UHTEMPAJT» — YKX «MHTETPAJT».

KOHTAKTHbIE JAHHbIE

Conogbes flpocnas AnekcaHaposuy, HavanbHUK HTL, — 3aBepytowuii oTpacneBoi nabopaTopuein HoBbIX TeX-
Honorun n matepranos (OJIHTM), BOKTOp TEXHUYECKNX HayK.

E-mail: JSolovjov@integral.by

Ten.: (+375 29) 196 86 38

IOHMK AHppen Omutpuresny, seaywmin nixeHep OJIHTM HTL.
E-mail: AYunik@integral.by
Ten.: (+37529) 85466 51
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XVI. PEAEPAABHOE TOCYAAPCTBEHHOE
BIOAXETHOE OBPA3OBATEABHOE YHPEXAEHME
BbICLUEIO OBPA3OBAHNA
«KY3BACCKMN TOCYAAPCTBEHHbIM TEXHUYECKMM
YHUBEPCUTET MUMEHWN T. . TOPBAYEBAY

21. COPBEHT N3 YINA MAPKK .
COPBEHT U3 LUNH KAPbEPHbIX CAMOCBAJIOB

OMMUCAHUE PASPABOTKUA
O6paseL NonyyeH B NpoLiecce NapoBol akTMBaLWW.

i

Cop0OenT H3 WHH
KapbepHbIX €aMoCBaJjIOB

CopGeHT

u3 yrist mapku J{

CopbeHT 13 yrns mapku [} CopbeHT 13 LMH KapbepHbIX (aMOCBaN0B

TEXHUYECKUE NMPEMMYLLECTBA
YnenbHas NoBepxHOCTb 06pa3sLa 13 yrna Mapku [] coctasnset 270 M2/r.
YnenbHas NoBepxHOCTb 06pasLia 13 WKH KapbepHbIX CAMOCBaNoB cocTasnseT 110 M7/r.

OXUAAEMbIA PE3YJIbTAT NPUMEHEHMA
Mcnonb3oBaHune copbeHTOB AnA OUNCTKN MPOMbILLEHHbBIX CTOYHbIX BOA.

TEKYLAA CTARUA PA3BUTUA

BbinonHeHa HayyHO-MCCNIefoBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEJJEH/A O MPABOBOI1 OXPAHE
[MaTeHT N2 2780839.
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NOTEHLWANbHbBIE NOTPEBUTEJIN N/UTA 3BAUHTEPECOBAHHDIE B PA3PABOTKE
MpombliwneHHble NpeanpuATHA.

KOHTAKTHbIE BAHHbIE

JNaproHoB Kupunn bopucosuny, 3aBegytowmii nabopatopueint HAJ katanusa n npeobpa3oBaHmA yrnepoaoco-
JepaLyux maTepranos C NoJlyYeHUeM Nnosie3HbIX MPOAYKTOB.

E-mail: larionovkb@kuzstu.ru

Ten.: (+7 952) 883 51 75

BoromonoBs AnekcaHap PomaHoBWY, 3aBefyoWniA Kahpeapow TENI0O3IHEPreTUKN, KaHANZAT TEXHUYECKMX HayK,
JOLEHT.

E-mail: barom@kuzstu.ru

Ten.: (+7 923) 517 03 03

YwakoB KoHcTaHTMH IOpbeBunY, KaHaNAAT TEXHUYECKMX HayK, OLEHT Kadepbl TEMNO3HEPreTUKN, CTapLimi
HayuHbI coTpyaHuK HUJ KaTanmsa u npeobpa3oBaHnA Yriepoaocofepallmx matepranos C NoayyeHnem no-
Ne3HbIX NPOAYKTOB.

E-mail: ushakovkju@kuzstu.ru

Ten.: (+7 904) 990 14 07

AzunxaHoB Cepreii CeiidyMHOBMY, KaHAMAAT TEXHNYECKNX HayK, AOLIEHT Kadenpbl TEMNO3HEPreTUKN.
E-mail: ass.pmahp@kuzstu.ru
Ten.: (+7 923) 609 05 04

WeBblpéB Cepreit AnekcaHapoBUY, KaHAMAAT TEXHUUYECKMX HaYK, JOUeHT Kadefpbl TeNIO3HepPreTnKky, cTap-
WK HayuHbIl coTpyaHuK HUJT KaTanusa n npeobpa3oBaHus yrnepogocoaepalimx MaTepranos C NosyYeHu-
€M None3HbIX NPOAYKTOB.

E-mail: ssa.pmahp@kuzstu.ru

Ten.: (+7 923) 497 45 40
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XVII. PEAEPAABHOE TOCYAAPCTBEHHOE
BIOAXETHOE OBPA3OBATEABHOE YHPEXAEHME
BbICLUEIO OBPA3OBAHNA
«CUBUPCKMN TOCYAAPCTBEHHbBIN
MHAY CTPUAABHbBIA YHUBEPCUTETY,

OO0 «METAAAYPIMHECKME TEXHOAQOT NN,

. HOBOKY3HELK

22. TENNOU30JIMPYIOLUUE FPAHYIIbI A1 YEPHOU METAJUTYPTUM

OMUCAHUE PASPABOTKIU

Tennounsonupytowme rpaHynbl npegHasHayveHbl AnA uUc-
NoJib30BaHUA Ha NPeANPUATUAX YePHON MeTanyprm ans
CHVIXXEHWA TEMJI0BbIX MOTEPb C NOBEPXHOCTU METASININYECKNX
pacnnaBoB Mpu KX BblAEPKKE 1 TPAHCMOPTUPOBKE B KOB-
wax. Pa3paboTaHbl XMMNUUYECKNI, KOMIOHEHTHBIN W FpaHy-
NOMETPUYECKMNIA COCTaBbI TEMIOU30NPYIOLWKMX FpaHy, obe-
cneyrBaioLWmx 3GGEKTUBHYIO TEMNON30NALUIO MeTanye-
CKOro pacrnsaBsa, U TeXHOSIOrNA NX Npon3BOACTBa. B cocTas
TEMIOM30NUPYIOLWNX FPaHyN BXOAAT OTXOAbl 3HepreTnye-
CKOW N CenbCKOX03ANCTBEHHON oTpacnu. lNocne cvelunsa-
HNA BCEX KOMMOHEHTOB OCYLLECTBAAETCA rpaHynAuma cmecun. Pasmep nonyyaembix rpaHysn: guametp 6-10 mm,
anvHa 15-20 mm. OnTManbHoW Mo 3GPeKTUBHOCTY TENNON30NALMN ABNAETCA TPEXKOMMOHEHTHaA CMeCb, CO-
cToAwan 13 3onbl-yHoca T3L, ny3ru oBca v 30bl 1y3ry oBca. Bce Tpy KOMNOHeEHTa ABAAIOTCA OTXOAAMU MPOWU3-
BOACTBA. B TO e Bpema ncnonb3oBaHne YyKa3aHHbIX KOMMIOHEHTOB B JOMEHHOM WX CTanennaBuabHOM NpPouns-
BOACTBE He OKa3blBaeT HeraTMBHOMO BO3AENCTBUA Ha OKPY>KAIOLLYI0 Cpeay 1, KPOMe UX HEMOCPeACTBEHHON yTu-
nn3aumnm, NCNONb3yeTCA TaKXKe NX SHepreTUYecKnin noTeHumnan.

TEXHWYECKUE NPEMMYLLEECTBA

MpeacTaBneHHble Ha PbIHKE U LWMPOKO NPUMEHSAIOLMECA B META/TYPriin TENON30IMpYIoLmMe CMecu NocTaB-
NATCA B MENKOAUCNEPCHOM BUE, COOTBETCTBEHHO CMECU, U3FOTOB/IEHHbIE MyTEM MEXAHNYECKOTO CMELLEeHWS
KOMMOHEHTOB, NMOABEPKEHbI MEXaHNUYECKOMY pa3aeneHuio (cerperaymm) B NnpoLecce TPaHCMOPTUPOBKNY, a UX
1CMNoNb30BaHe y NOTPEOUTENA XapaKTepr3yeTca MHTEHCUBHBIM Mblieobpa3oBaHeEM U NOTEPAMYM NPY Nofaue
MaTepuana Ha MOBEPXHOCTb pacnaga B KoBLlue, OTNINYKTENbHBIM NPEVMYLLECTBOM Pa3paboTaHHOro NpoayKTa
ABNAETCA UCMOJIb30BaHNE B KaYeCTBE KOMMOHEHTOB, KaK NPaBWo, TEXHOTEHHbIX MaTepranos, 06pasyoLnxca B
SHepreTNYecKom 1 CeNbCKOX03ANCTBEHHOMN OTPACNAX. ITO NIEFKOJOCTYMHbIe MaTePUaNbl C HU3KOWM CTOUMOCTbIO,
YTO NO3BONAET 06ECMEUNTL XOPOLLYI0 KOHKYPEHTOCMOCOOHOCTb pPa3paboTaHHOIo NPOAYKTa Ha OTEYECTBEHHOM
pbiHKe. Mocne cMelleHVst KOMMOHEHTOB pa3paboTaHHOM TEXHONMOrEN NPeayCMaTPUBAETCA NX FPAHYNALMA SKC-
TPY3VOHHbBIM METOLOM, B pe3ysibTaTe Yero NpofyKT 06nafaeT HU3KOW BNaXKHOCTbIO, UTO KPUTUYHO ANA MaTepu-
anoB, NpVIMeHAEMbIX B MeTa/ulypruun. B pesynbrate TemnepaTypHOro BO34eNCTBUA NPU SKCTPY3NM HA NOBEPX-
HOCTU rpaHyn obpa3syeTca CNoi, NPenATCTBYOLWMNIA MPOHUKHOBEHWIO BAary NMpu XpaHeHNn 1 TPaHCMOPTMPOBKe
npogykra. Mpun TpaHCNOPTUPOBKE U MPUMEHEHWMN TENION30NIMPYIOLLNX FPaHy/ OTCYTCTBYET Cerperaums KoMno-
HEHTOB U 3arpsA3HeHNe MeNKOANCNEPCHBIMI YacTULaMK MPOCTPAHCTBa Lexa. icnonb3oBaHue rpaHyn B MeTas-
Nypruyeckom Npor3BoACTBe NO3BOJIAET 06ecneunTb CTabusibHYIO Nofayvy U paBHOMEPHOe pacnpeaeneHne Ma-
Tepurasna no 3epKany MeTaIIMyecKoro pacrnsasa B KOBLUE 1 CHU3UTb NOTePU MaTepurana KOHBEKTUBHbIMY MOTO-
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Kamu Mpu nogave ero B KOBLL. Ha npoaykT pa3paboTtaHbl TexHuueckme ycnosua TY 1523-001-50541764-2023
«lpaHynbl TeNNON30ANPYIOLLNE MUHEPaNbHO-OPraHNYecKme».

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

Wcnonb3oBaHue TENNOU3ONNPYIOLWNX FTPAaHYN MO3BONMAET CHU3UTb TENIONOTEPU C NOBEPXHOCTU PAaCn/iaBOB 4vy-
FyHa 1 CTanu, 4To obecrneymBaeT CHMXeHNe ce6eCTONMOCTH npon3BoACTBa MeTanionpoaykunm n noeblilweHmne
€€ KayecTBa Npun CHMXeHN neperpeBa MeTasiyla Ha BbilMyCKe 13 N/1aBUIbHOTO arperata.

TEKYLWAA CTAOWA PA3BUTUA
BbinyLeH onbITHbIM 0bpa3seL,.

CBEJIEH/A O NPABOBOW OXPAHE

MopaHa 3aaBKa Ha naTeHT N2 623112900091-2 ot 29.11.2023 Ha n3obpeTeHue «paHynMpoBaHHasA Tenaoun3o-
NMPYOLWas CMeCby.

NOTEHUWMANbHbIE NOTPEBUTEIN N/WNIN 3BAMHTEPECOBAHHDIE B PASPABOTKE
Mpepnpuatua yepHon metamnyprm, OAO «benopycckun meTannypruyeckunin 3aBogy.

KOHTAKTHbIE AAHHbIE

®elinep Ceprein Bnagumunposuy, 3aBeytoLmnn Kadpeapon MeTannyprm YepHbIX METaIOB Y XMMUYECKOM Tex-
HoMornu, KaHANAAT TEXHUYECKNX HayK, AOLIEHT.

E-mail: feiler_sv@sibsiu.ru

Ten.: (+7913) 31343 23

Oelinep Oapbs TMMYPOBHA, HayUHbI/i COTPYAHUK 1abopaTopun KOMMIEKCHOW NepepaboTKn 0TXOA0B MeTal-
Nyprmyeckoro nNpou3BoACTBa.

E-mail: feyler_dt@sibsiu.ru

Ten.: (+7913) 40263 13

Yuncnaenes Bnagumnp BnagnmmpoBuy, CTapLumnii HayuYHbI COTPYAHMK, KaHANAAT TEXHNYECKMX HaYK.
E-mail: chisl.vv@yandex.ru
Ten.: (+7 909) 510 36 06

23. CBAPOYHDBIE (HANJIABOYHDIE) OJIHOCbI, U3rOTOBNEHHDIE U3 TEXHOTEHHbIX
0TX0A0B METANNYPTUYECKOIO NPOU3BOACTBA

OMNMUCAHUE PASPABOTKI

CBapoyHbI (HanMaBoYHbIN) ¢nioc npegHasHauyeH AnA
aBTOMaTMYeCKoN AYyroBOWN CBapKW (HanniaBku) CTanu nog
dnocom. Onioc ana HannaBKM NCMONb3yeTcA B COMETaHUN
CO CBapOYHOW NpoBosiIoKon mapok CB-08, Ce-08A CB-08lA,
CB-10I2 no IOCT 2246-70, a Tak»e C NOPOLUKOBbIMI NPO-
Bonokamy  mapku [M-Hn-35B9X3CO, TMMN-Hn-25X50MC,
MM-Hn-25X5OMCT v gp.

®nioc N3roTaBNNBaAETCA U3 TEXHOTEHHOTO CbipbA MeTasl-
Nypruyeckoro NpousBoACTBa (Wnaka Npou3BoacTBa dep-
POCMIMKOMapraHua) 1 ABNAeTcA aHanorom ¢Gpaioca MapKm
AH-348A.

CBapoUYHbI (HanMaBouHbIN) GNIOC UMEeT BbICOKME
YKpbIBHble CBOWCTBa WM ONTUManbHble paduHupyoLme
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CrMocobHOCTN 06pa3y|ou.\eroc;| uijlaka, a Tak»Ke Xopouwyto Koresumio wiaka (oTCnoeHwne) oT HannaBNAEMOro
cnoA meTtanna.

Wcnonb3oBaHme pa3paboTaHHOro ¢pitoca NO3BONSET:

— CHM3UTb yrap nernpylowmx 35eMeHToB Npu Hannaeke Ha 28-35 %, kpemHuA — Ha 12-18 %, xpoma —
Ha 5-13 %, Bonbppama — Ha 3-8 %.

— MOBbICUTb YPOBEHb TBePAOCTU Ha 4,0-6,8 % 1 YBeNnUMNTb NM3HOCOCTOMKOCTb HaMnMaB€HHOro CoA MeTanna
Ha 0,8-3,4 %.

TEXHUYECKUE NMPEUMYLLECTBA

CBapouHbIl (HanIaBOYHBIN) GrOC MPUMEHSETCA B KauecTse GJitoca AiA HAaMaBKy U PEMOHTA AieTanel ropHo-
LIAXTHOrO U MeTanypruyeckoro obopynosaHus. MNpouecc HanmaBKM Nog npeasioXkeHHbIM ¢itocom Hanbonee
SKOHOMMYEH MO CPABHEHNIO C HarJIaBKoW C MPYIMEHEHNEM JOPOTNX KepaMUUYeCKMX GIOCOB, T. K. pa3paboTaH-
HbIl $Gni0C NPON3BOAUTCA HAa OCHOBE OTXOAOB NMPOV3BOACTBa deppocunmkomapraHua. PaspaboTtaHbl TexHUYe-
ckme ycnosua TY 20.59.56.120-001-14796818-2020.

OXWAAEMbIA PE3YJIBTAT MPUMEHEHUA

CHUXeHVe cebecToMMOCTY NPOBEeAEHUS HaMAaBOYHBIX PaboT NPU PEMOHTE AieTalel ropHOA06bIBAOLLEN 1 Me-
Tannypruyeckomn NPOMBbILLIIEHHOCTU.

JanbHelwee pa3BrTMe Pa3paboTKU BO3MOXHO 3a CYET MOBbILUEHWS 06bEMOB NPOMBILLIEHHOTO NPOW3BOS-
CTBa W paclUMpeHmne pbiHKa CObITa.

TEKYLWAA CTAANA PA3SBUTUA

BbinyLeH onbiTHbLIN 0b6paseL.

CBEJEHUNA O MPABOBOW OXPAHE

Pa3paboTaHHbI COCTaB CBApPOYHOro (HamnnaBo4YHoro) ¢sioca 3awuileH nateHTamm Poccuickon QOegepaunn
Ne 2682515, 2682730, 2683164, 2772822, 2772824.

NOTEHUWAJIbHbIE NOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PA3PABOTKE

MpeanpuaTUA, 3aHUMAOLWMECH PEMOHTOM M3HALLNBaAEMbIX AieTase ropHOL00ObIBaOLLEN 1 MeTaNyprmyeckomn
NPOMbILEHHOCTU.

KOHTAKTHbIE JAHHbIE

MuxHo Anekcenn PomaHoBuy, anpekTop HIML «CBapouHble NPoLecchl Y TEXHOOrm.

E-mail: mikno-mm131@mail.ru

Ten.: (+7 962) 800 61 31
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INDUSTRY: FROM INNOVATION TO MANUFACTURING

|. THE STATE SCIENTIFIC INSTITUTION
“INSTITUTE OF TECHNOLOGY OF METALS
OF THE NATIONAL ACADEMY OF SCIENCES
OF BELARUS™

1.BYTCPNUQ 137708 CARBIDE PLATE FOR POWER MILLING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

During rough milling of cast iron and steel castings, the
carbide tool is subjected to increased force and shock loads. S
This is due to the possible presence of the following casting —
defects of the surface and structure: bleaches, burns, spikes,
wrinkles, growths, bays, blockages, captivity, perforations,
folds, gas roughness, burns, etc., and therefore, with the re- p

4 7
Sketch of PNUQ 137708 carbide plate

moval of large allowances and with impacts.

In machine-building enterprises, when face milling, this
problem is often solved by using cutters for stuffed knives
with solder plates. This solution increases the cost of prod-
ucts due to the need to maintain a workshop for the trans-
fer of solder plates. We have developed an improved penta-
hedral carbide plate based on prototype plates of the 13th
size according to GOST 19042-80 classification. The plate
was marked PNUQ 13T708.

This plate compares favorably with its prototype by the presence of a double-sided cone mount and an in-
creased thickness of s = 7 mm. The cone mount implements a more rigid fit of the plate on the cutter, which is
especially important for power milling, which significantly reduces the risk of plate destruction during opera-
tion, as well as accelerates plate change. The thickness increased to 7 mm also stiffens the plate and slows down
the accumulation of fatigue stresses. This allows you to increase the permissible loads, and therefore work at an
increased cutting depth and feed, and leads to an increase in processing performance. In addition, this thickness
will increase the durability of the plate by increasing the permissible wear on the back surface. So, for example,
if the prototype of this plate has a thickness of 4.76 mm and the permissible wear on the back surface during
rough milling is allowed up to 0.80 mm, then for the plate in question such wear can be increased to at least
1.50 mm.

60°

TECHNICAL ADVANTAGES

In machine-building enterprises, power milling cutters are often used for packing knives with solder plates.
This solution increases the cost of products due to the need to maintain a workshop for the transfer of solder
plates.

The prevailing number of SMPS over other types of carbide products, and in particular over solder plates, is
explained by the fact that SMPS have the ability to quickly replace a blunted or broken cutting edge with an-
other cutting edge of this plate, which entails an economic effect: the machine is not idle, there is no need to
purchase a new holder.

The import component, in the amount close to 100%, significantly increases the risks associated with the pos-
sibility of stopping the entire machine-building industry of the Republic of Belarus.

In addition, the use of the aerodynamic hardening (ADH) method will increase the tool life under intermittent
cutting conditions up to 4 times. At the same time, the cost of hardening the plate by the ADH method is no
more than 5 % of the cost of its manufacture.
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EXPECTED RESULT OF APPLICATION

It is planned to master the supply of plates to the domestic market for at least 30 % of the industry’s con-
sumption and for export for at least 20 % of the output. Support is required related to the promotion of prod-
ucts (dealer network, representatives, etc.)

There are no risks in the development of products. because research and development work has been fully
carried out, and the technology has been put into serial production.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
TU BY 700002421.008-2024
Patent “Method of aerodynamic hardening of products” (RU 2557175; BY 21049).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of machine-building, road construction, forestry, mining and other industries (BMZ JSC, MAZ JSC,
BELAZ JSC, Bobruisk Plant of Tractor Parts and Assemblies JSC, NPO “Center” LLC, Minsk Gear Plant JSC, Pukho-
vichi Experimental Plant JSC, Mogilev Plant of Elevator Engineering JSC, etc.).

CONTACT INFORMATION

Anatoly Zhigalov, Director, Doctor of Technical Sciences, Associate Professor.
E-mail: jigalové@mail.ru
Phone number: (+375 29) 63015 17

Yuri Chernyakov, Junior Researcher.

E-mail: yuchi.osn@gmail.com

Phone number: (+375 29) 137 69 45

Artem Zharikov, Junior Researcher.

E-mail: Artyom_Zhan@mail.ru

Basharimov Maxim Vladimirovich, Junior Researcher.

E-mail: BasharimovFilm@gmail.com
Phone number: (+375 29) 868 74 91
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II. REPUBLICAN UNITARY ENTERPRISE
“"BELARUSIAN STATE INSTITUTE OF METROLOGY™

2. NATIONAL MEASUREMENT STANDARD OF THE UNIT OF PRESSURE
IN THE FIELD OF VACUUM MEASUREMENTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scope of research is measurements of low absolute pressure, primarily vacuum, which falls within
the branches of natural and technical sciences. In engineering and applied physics, vacuum is understood
as a medium consisting of gas at a pressure much lower than atmospheric pressure. The measure of the de-
gree of vacuum is the free path length of molecules, i. e. vacuum is characterized by the ratio between the free
path length of gas molecules associated with their mutual collisions and the characteristic size of the vessel in
which the gas is located. Depending on the extent to which the pressure is lower than the atmospheric pressure
equal to 101 325 Pa under standard conditions, vacuum is subdivided into ranges according to the technology
required to achieve and measure it. Several vacuum levels are distinguished, the pressure distribution in which
is as follows:

- low vacuum: from 10° to 10? Pa;

— medium vacuum: from 102to 10" Pa;

- high vacuum: from 10" to 10 Pa;

— ultra-high vacuum: from 10-° to 109 Pa;

- extreme high vacuum: < 10~° Pa.

Purpose of work: the ultimate goal is to create a national measurement standard of the unit of pressure in the
field of vacuum measurements.

,,;-muw
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Field of application: military-industrial complex, rocket and space industry, nuclear industry, aviation industry,
metallurgical industry, mechanical engineering, chemical industry, pharmaceutical and food industry, electro-
nic industry, pulp and paper industry, scientific research, etc.

TECHNICAL ADVANTAGES

Metrological characteristics of the national measurement standard of the unit of pressure in the field of vacu-
um measurements meet the requirements of the technical specifications and are confirmed by the examination
results of the reference vacuum assembly and the calibration results of the national measurement standard.
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EXPECTED RESULT OF APPLICATION

The national measurement standard of the unit of pressure in the field of vacuum measurements is intended
as a solution to the following tasks:

- conservation, reproduction and transfer of the value of the unit of pressure in the field of vacuum measure-
ments to working measurement standards;

- metrological evaluation of measuring instruments of low absolute pressure, primarily, in the field of vacuum
measurements, ensuring the uniformity of measurements in the field of pressure measurements in the Republic
of Belarus;

- reduction of expenses of the enterprises of the Republic of Belarus on metrological services from organiza-
tions of other countries;

- carrying out research and development works in the field of low absolute pressure measurements, primarily,
in the field of vacuum measurements.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

INTEGRAL JSC, ATLANT Inc., 558 Aircraft Repair Plant JSC, OJSC MMW named after S. Vavilov — Managing
Company of BelOMO Holding, OJSC BSW — management company of BMC Holding, Peleng JSC, LabPromEngi-
neering JSC and other industrial enterprises of the Republic of Belarus.

CONTACT INFORMATION

Alexander Bardonov, Head of the Production and Research Department for Pressure and Flow Measurements.
E-mail: bardonov@belgim
Phone number: (+375 17) 221 03 92

Artyom Drozd, Lead Metrology Engineer-Researcher.
Phone number: (+375 17) 221 03 92
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ll. VITEBSK STATE UNIVERSITY
NAMED AFTER P. M. MASHEROV

3. ALGORITHMS FOR INTEGRATED CAD OF LASER COMPLEXES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The algorithm is implemented in a high-level language. The main function of the algorithm is to rearrange
the working trajectory of the laser beam so as to compensate for the presence of an idle cycle in the pulse mode
of the operation.
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TECHNICAL ADVANTAGES

Algorithms for integrated CAD of laser complexes are integrated into the CAD system operating at the enter-
prise and realize the automated technology of parts processing on laser complexes at optimal modes. The algo-
rithm of laser beam motion with idle speed compensation is developed.

According to the results of analytical review, there is no information on similar solutions.

EXPECTED RESULT OF APPLICATION
Labor productivity growth of 20-30 % on average.
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CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Implementation of the enterprises of the Republic of Belarus, which use pulsed laser in their work and pro-
duce products with laser perforation or use laser cutting.

CONTACT INFORMATION

Artur Buevich, Associate Professor of the Department of Engineering Physics.
E-mail: arturby@gmail.com
Phone number: (+375 29) 399 10 92

Anastasia Levoshkina, 4th year Student.
Pavel Sopilnik, 4th year Student.
Phone number: (+375 29) 535 11 89

4. DEVELOPMENT AND RESEARCH OF OZONIZATION SYSTEM FOR SHOE RACK

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The device, which in autonomous mode is able to generate ozone in the concentration necessary for disinfec-
tion of footwear and safe for people, which is installed on a shoe rack, protected from ozone leaks into the living
room.

Ozonator battery charging and simultaneous Ozone generator
ozone generation mode
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Installing a shoe rack in the bag Placing the ozonizer on the shoe shelf Shoe rack covered with a cover

TECHNICAL ADVANTAGES

The developed design includes a shoe rack, which is placed in a bag made of non-woven material completely
covering the shoe rack. The ozone generator is placed on the top shelf of the shoe rack. Exposure of shoes to
ozone takes place inside the closed bag, which prevents ozone penetration into the living room. Ozonator de-
sign is unified.

EXPECTED RESULT OF APPLICATION

The developed design can be applied in residential areas, such as student dormitories, to eliminate unplea-
sant shoe odor.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Implementation in student dormitories.

CONTACT INFORMATION

Artur Buevich, Associate Professor of the Department of Engineering Physics.
E-mail: arturby@gmail.com
Phone number: (+375 29) 399 10 92

Tatyana Buevich, Head of the Department of Engineering Physics, Candidate of Technical Sciences, Associate
Professor.

E-mail: buevih.tv@gmail.com

Phone number: (+375 29) 399 10 93

Anna Bushunova, 2nd year Student.
Victoria Teplyakova, 2nd year Student.
Alena Tomashevich, 2nd year Student.
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5.DEVELOPMENT OF TECHNOLOGY OF ETHYLENE VINYL ACETATE WASTE
UTILIZATION AS A FILLER FOR FRAMELESS FURNITURE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The main element of frameless furniture is its co- 5
vers — upper and inner covers. The upper cover cre-
ates the appearance, is subjected to regular pressure 7
of body weight and comes into contact with clothes. 8
It should be wear-resistant, withstand washing and
cleaning, should not fade, stretch. For the outer co- \
ver can be used velour, jacquard, artificial leather or \

fur. For the model of the chair selected linen fabric.

In the inner cover will be poured filler. Its function
is to reliably hold the shape. As a filler, crushed ethy-
lene vinyl acetate (EVA) sprues are used.

For the inner cover can be used cheap but durable 3 / AN
synthetics — polyester with water-repellentimpreg-

7
nation, natural blended fabrics — satin, raincoat tex- \ 1 6 /
tile. High-density non-woven material is selected for

4

the chair model.

TECHNICAL ADVANTAGES Frameless chair cover details

The design of a frameless chair can be absolutely
any. Unique in the work is the filler — crushed EVA,
which has good elasticity and durability. In addition,
the used filler is a waste product from the production of domestic shoes, which can be obtained for free.

The analytical review conducted did not reveal the use of waste EVA as a filler for frameless furniture in other
manufacturers.

..

EVA sprue system waste Crushed waste from EVA sprue system

EXPECTED RESULT OF APPLICATION

The developed construction with EVA filler is proposed to be used in student dormitories, in recreation
areas — both indoors and outdoors.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Implementation in dormitories, in halls of educational institutions, recreation areas, etc.

CONTACT INFORMATION

Artur Buevich, Associate Professor of the Department of Engineering Physics.

E-mail: arturby@gmail.com

Phone number: (+375 29) 399 10 92

Tatyana Buevich, Head of the Department of Engineering Physics, Candidate of Technical Sciences, Associate
Professor.

E-mail: buevih.tv@gmail.com
Phone number: (+375 29) 399 10 93

Maria Zhavoronkova, 2nd year Student.
Karina Zhuravleva, 2nd year Student.
Valeria Karelina, 2nd year Student.
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V. EDUCATIONAL INSTITUTION
“VITEBSK STATE TECHNOLOGICAL UNIVERSITY"

6. NANOFIBROUS MATERIALS FOR MEDICINE AND COSMETOLOGY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Nanofibrous materials are intended to solve various problems of modern medicine and cosmetology, since
they allow the production of a whole range of materials of various compositions and structures, including nano-
fibrous materials with a mechanism for targeted drug delivery to skin tissue, mucous membranes and directly
to organs. These nanofibrous materials are obtained on the basis of a polymer that meets the increased safety
requirements for drugs used in medicine, among which the following can be distinguished: biocompatibility
and biodegradability, lack of toxicity, the ability to be eliminated from the patient's body, the absence of an im-
mune response, chemical stability, etc. All this makes them a competitive material for the production of a wide
range of innovative therapeutic agents for the needs of modern medicine and cosmetology.
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Nanofiber material Hemostatic nanofiber material
with encapsulated rosewood oil (x15 000) (x15000)

The proposed project consists of a technology for obtaining nanofibrous materials by electrospinning, jus-
tification of the type and percentage content of target components, modes of processing spinning solutions,
determination of the corresponding dependencies and patterns. It is possible to produce nanofibrous materials
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of various structures: films, nanoporous networks, material with randomly intertwined nanofibres, material with
partially/fully oriented nanofibres, etc. Various medicinal additives (essential oils, hyaluronic acid, peeling com-
ponents, extracts, peptides, etc.), drugs (inhibitors, antibiotics, hemostatics) and other active substances can act
as target components included in nanofibres.

TECHNICAL ADVANTAGES

Analogues of the proposed nanofibrous materials are mainly represented by various pharmaceuticals that do
not have the same high efficiency or are completely absent due to the impossibility of achieving the required
characteristics of the product without using nanofibres. A number of research centers are developing innovative
therapeutic drugs from various polymers. However, research into nanofibrous materials by electrospinning from
water-soluble polymers is extremely limited. Currently, there are no industrial productions of products based on
them. There are no analogues of industrial production of nanofibrous materials in Belarus and partner countries,
which indicates the potential of the proposed project.

EXPECTED RESULT OF APPLICATION

The project is of great importance for the development of the national economy due to the following results
of its implementation:

- development of innovative production in the country;

- improving the quality of life of the population by offering innovative drugs to the market;
- reducing the time of surgical operations and increasing their effectiveness;

- reducing the risks of postoperative complications;

—facilitating the postoperative period for patients by reducing the toxic load on the body and eliminating the
risks of an immune response;

- reducing the need for import of innovative drugs for various fields of medicine and cosmetology.
The planned net profit of the project will be 457,600 BYN with full equipment load.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Patent for invention No. 24317 “A medicinal product with hemostatic action based on aluminum chloride”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Medical institutions of various levels, pharmaceutical companies, individual consumers.

CONTACT INFORMATION

Dmitry Ryklin, Head of the Department of Technical Regulation and Commodity Science, Doctor of Technical
Sciences, Professor.

E-mail: ryklin-db@mail.ru

Phone number: (+375 33) 615 59 21

Maria Demidova, Assistant of the Department of Marketing and Finance, PhD.

E-mail: demidova.mariyaO0@gmail.com

Phone number: (+375 33) 34968 10

Mikhail Karnilov, Graduate Student.
E-mail: alphamiha@mail.ru
Phone number: (+375 29) 892 71 73
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V. EDUCATIONAL INSTITUTION
“BELARUSIAN STATE UNIVERSITY OF INFORMATICS
AND RADIOELECTRONICS™,

BRANCH “MINSK RADIOTECHNICAL COLLEGE"

7.BASICSYSTEM FOR PROCESSING EXECUTION DEVICES
FORTHE ENTERPRISE MONITORING AND MANAGEMENT COMPLEX

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
The basic system for processing executive devices is a set of technologies and modules developed to ensure
the operation of the enterprise monitoring and management complex.

The task of the complex is to constantly monitor the parameters of production lines, manage production and
life support systems, subject to the possible modernization of the complex and prompt access of workers to its
indicators.

The basic system for processing executive devices consists of a mobile application for Android 9.0 OS and
a control device that implements communication between the application and executive devices.

The task of the mobile application: communication between the user and the executive devices.

The task of the control devices: ensuring data transfer between the executive devices and the rest of the
system.

The innovative nature of the project lies in the creation of a system that allows you to connect an unlimited
number of control devices and mobile application users, i.e. allows you to quickly scale the enterprise to new
needs.

TECHNICAL ADVANTAGES

Now, there are no direct analogues of the development in the Republic of Belarus, however, there are com-
panies engaged in the implementation of narrowly focused control systems with limited functionality. The ad-
vantage of this system is its versatility, multifunctionality and deployment speed. Analogues largely implement
a very specific function.
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EXPECTED RESULT OF APPLICATION

The result of the development application is an increase in the efficiency of the enterprise. This is ensured
by convenient operational access to all elements of the AIC of all responsible persons, simplification of control
of the work performed and tracking of the necessary environmental parameters. This also affects the safety
of workers, products and equipment.

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

INFORMATION ON THE LEGAL PROTECTION
Not patented.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Medium and large enterprises.

CONTACT INFORMATION

Alexander Andreychuk, Teacher, Master of Engineering and Technology.
E-mail: And.sasha@mail.ru

Phone number: (+375 33) 34012 20

Alexander Volkov, Student of MRC.

E-mail: aleksandrvolkov2006@mail.ru

Phone number: (+375 29) 908 62 68
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VI. EDUCATIONAL INSTITUTION
“YANKA KUPALA STATE UNIVERSITY OF GRODNO™

8. FILAMENT FOR FDM PRINTERS BASED ON INDUSTRIAL
THERMOPLASTICS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The essence of the project is to develop compositions
and technology of import-substituting polymer composite
materials for the production of consumable semi-finished
products (filaments) used in additive molding of functional
products with enhanced performance parameters by layer-
by-layer deposition (FDM-printing). The relevance of the
project is due to the current lack of domestic industrial
production of semi-finished products (polymer filaments)
based on thermoplastic polymers for 3D-printers. Creation
of domestic semi-finished products production will allow
to provide the developing market of additive technologies
included in the key technologies of post-industrial econo-
my. The compositions and technology of filament produc-
tion based on domestic raw materials — polyamide 6 pro-
duced by the branch “Khimvolokno Plant” of Grodno Azot
JSC are proposed.

Consumables for FDM printers based
TECHNICAL ADVANTAGES on industrial thermoplastics

The offered products have the following technical and
economic advantages:

- import substitution;
— higher parameters of stress-strain characteristics (1.2-1.5 times higher compared to analogs);
— lower parameters of cost characteristics (1.3-1.5 times cheaper than analogs).

EXPECTED RESULT OF APPLICATION

Innovative production of filaments with increased parameters of operational characteristics is planned to be
created in the structure of UNPC “Technolab” RUE in the status of scientific and technological park at the Yanka
Kupala Grodno State University with the assistance of industrial enterprises of the region — Belvtorpolymer JSC,
Grodno Azot JSC, Tsvetlit UE.

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

INFORMATION ON THE LEGAL PROTECTION

The developed compositions and technology have been applied for a patent of the Republic of Belarus for inven-
tion: Composition and method of processing of polymer filaments for 3D prototyping : application BY a 20230253 /
V. A. Struk, A. S. Antonov, P.V. Klochko, A. N. Lesun, D. V. Nakhvat, Wan Xuemin, A.V. Budko. — Published 16.10.2023.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The main consumers of filaments are technological parks; design bureaus, technical departments, pilot pro-
duction sites of machine-building enterprises; educational centers, youth creativity centers; educational institu-
tions; private consumers.
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The adjacent market of products and services can be formed by enterprises of chemical industry, enterprises
manufacturing products from polymer materials, which can also act as key partners.

CONTACT INFORMATION

Alexander Antonov, Associate Professor of the Department of Materials Science and Resource-Saving Tech-
nologies, PhD (Engineering), Associate Professor.

E-mail: antonov.science@gmail.com

Phone number: (+375 29) 265 99 36

Vasily Struk, Professor of the Department of Materials Science and Resource-Saving Technologies, Doctor of
Technical Sciences, Professor.
Phone number: (+375 15) 268 41 09

Alexander Skaskevich, Head of the Department of Materials Science and Resource-Saving Technologies,
PhD (Engineering), Associate Professor.
Phone number: (+375 15) 268 41 09
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VII. EDUCATIONAL INSTITUTION
“MILITARY ACADEMY OF THE REPABLIC OF BELARUS™

9. AMOCK-UP OF AN AUTOMATIC COMPLEX FOR RECONNAISSANCE
AND SUPPRESSION OF UAV RADIO CHANNELS (QUADCOPTER TYPE)
BASED ON THE INTEGRATION OF THEIR ACOUSTIC, OPTICAL AND RADIO
ENGINEERING UNMASKING FEATURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The layout of the automatic complex for reconnaissance and suppression of UAV radio channels (quadcopter
type) includes a system for receiving and processing radio engineering information; a system for receiving and
processing acoustic information; a system for receiving and processing video information; a suppression system;
a switching unit; a control system; a power supply system. The system for receiving and processing radio engi-
neering information provides detection of small-sized UAVs (quadcopter type) at a distance of up to 1,100 m; op-
erating frequency range from 800 MHz to 6 GHz; viewing sector in azimuth 0-360°, in the angle of the place —
from 0 to 90°. The acoustic information reception and processing system provides detection of small-sized
UAVs (quadcopter type) at a distance of up to 300 m; operating frequency range 150-500 Hz; viewing sector
in azimuth 0-360°, in the angle of the place — from 0 to 90°. The video information reception and processing
system provides detection of small-sized UAVs (quadcopter type) at a distance of up to 300 m; the near-focus
distance of the lens is 10-3000 mm; the maximum camera resolution is 2,560(H)x1,440(V); the viewing sector
in azimuth is 0°-360°, in the angle of the place — from -20 to 90°. The suppression system provides effective
suppression of control channels of small-sized UAVs (quadcopter type) at a distance of up to 1200-1500 m;
operating frequency ranges: 850-960; 2,300-2,500; 5,150-5,250; 5,725-5,850 MHz; output power — 420 W. Lay-
out deployment (folding) time: 5-10 min.

TECHNICAL ADVANTAGES

A complexing technique that ensures a decision on the detection of UAVs based on the analysis of acoustic,
optical and radio technical characteristics.

Adaptability of the detection threshold of the system for receiving and processing radio engineering and
acoustic information to constantly changing external influences, which made it possible to increase the prob-
ability of correct detection of UAVs while reducing false alarms.

The use of passive devices for receiving information from complex systems, which increases its secrecy and,
accordingly, the survivability of the complex.

Each information reception and processing system (radio engineering, acoustic, video information) is a sepa-
rate independent module, which allows you to make a decision on the detection of UAVs both jointly as part of
the complex (when combining information) and separately by each intelligence system.

EXPECTED RESULT OF APPLICATION

Further research in the field of electronic warfare against UAVs. Development of methods (algorithms) for
decision-making systems for automatic detection, tracking and suppression of UAVs based on a neural net-
work. Development (modernization) of VVST samples of electronic warfare and electronic warfare equipment.
Improvement of the educational process in the disciplines of training specialists in electronic warfare and elec-
tronic warfare.

CURRENT STAGE OF DEVELOPMENT
Research work has been completed.
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INFORMATION ON THE LEGAL PROTECTION
Missing.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Military industrial complex enterprises, military educational institutions.

CONTACT INFORMATION

Anatoly Sviridenko, Head of the Research Department, PhD, Associate Professor.
Phone number: (+375 29) 200 71 06

Boris Lyakh, Head of the Laboratory of the Scientific Research Unit.
Phone number: (+375 29) 681 33 10

Evgeny Buylov, Leading Researcher at the Laboratory of the Scientific Research Unit, PhD, Associate Professor.
Phone number: (+375 29) 852 99 82

Pavel Boykachev, Head of the Department of Tactics and Armament of Radio Engineering Troops, PhD, Associate
Professor.
Phone number: (+375 44) 709 85 16

10. MODEL OF THE EXPERIMENTAL SETUP FOR OBTAINING MULTISPECTRAL IMAGES
OF TERRESTRIAL OBJECTS AND BACKGROUNDS “OMMATIDIUM”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
The experimental setup layout is intended for:

- obtaining images and studying the spectral characteristics of various objects in the visible and infrared
wavelength ranges;

- assessing the possibility of integrating images of objects in different wavelength ranges in order to increase
the efficiency of their detection and recognition against various backgrounds and in various environmental
conditions;

- research into the performance and effectiveness of algorithms for the functioning of ground- and air-based
optical-electronic detection systems.
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Technical characteristics of target loads:

- multispectral camera: spectral ranges — 450, 555, 660, 720, 750, 840 nm (can choose from 18 available), field
of view — 49.6x33.4°, resolution — 1280x960 pixels.

- thermal imager: spectral range — 8-14 um, field of view — 32x26°, resolution — 640x512 pixels;

- visible camera: focal length — 6.83-11.94 mm, field of view (DFOV) — 66.6-4.0°, video resolution —
3840x2160@30fps, 1920x1080@30fps, photo resolution — 5184x3888, optical zoom — 23x.

TECHNICAL ADVANTAGES

Domestic analogues are not known. Compared to foreign analogues, such as DJI Phantom 4 Multispectral,
Mavic 3M has a large number of spectral channels: 7 versus 5. Allows reconnaissance in the mode of combining
visible and thermal imaging in one, while similar systems use picture-in modes picture or Split Mode, such as
Mavic 3T or Autel EVO Max 4T.

EXPECTED RESULT OF APPLICATION

The results obtained are implemented in unmanned aerial systems supplied to the Armed Forces of the Re-
public of Belarus, which makes it possible to increase the efficiency of aerial reconnaissance of camouflaged
targets.

CURRENT STAGE OF DEVELOPMENT

Research work has been completed. A prototype was released. Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Missing.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Armed Forces of the Republic of Belarus, Ministry of Internal Affairs, Ministry of Emergency Situations.

CONTACT INFORMATION

Dmitry Sakharuk, Candidate of Technical Sciences, Associate Professor.
E-mail: oonr4-varb@mod.mil.by
Phone number: (+375 17) 287 46 49

Alexander Bekish, Head of the Research Laboratory of the Research Unit.
E-mail: nich-varb@mod.mil.by

Phone number: (+375 17) 287 45 42

Andrey Yakushau, Head of the Research Laboratory Group of the Research Unit.

E-mail: nich-varb@mod.mil.by
Phone number: (+375 17) 287 45 42
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VIIl. BNTU BRANCH
"YRESEARCH POLYTECHNIC INSTITUTE"

11. FILTERS FOR HIGH-TEMPERATURE METAL MELTS BASED ON HEAT-RESISTANT
COMPONENTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The most appropriate from the point of view of production and use are mesh filters made from silica fiber. The
use of such filters based on a KS-type mesh is limited to a temperature of 1450 °C. In the initial state, the meshes
are soft elastic fabrics with a certain mesh size. For ease of installation in the mold, the meshes are subjected
to special processing to give them the required shape, rigidity and additional heat resistance using various
materials that have astringent properties after drying or calcination (polymerization). The main components in
obtaining a protective coating in the proposed development are silica sol (sialite-20) and ethyl silicate (ETS-40).
Obtaining maximum strength and heat resistance, as well as adhesion of the protective coating, is ensured by
the hydrolysis of ethyl silicate in an alkaline environment created by sialit. As a result of a chemical transforma-
tion, amorphous silicon dioxide is formed. The optimal ratio of components in the mixture has been established:
14 % ETS-40 in sialit. Options are offered for up to 3-fold sequential impregnation of the mesh base, as well
as designs of two meshes folded together using a special platform that fixes the position of the cells relative
to each other and prevents their displacement during processing. Using the reinforcing impregnation techno-
logy, developed on a quartz glass mesh, pilot samples of stitched volumetric filters based on mullite fabric and
mullite-siliceous cardboard were manufactured.

Laboratory tests of the proposed filters during pouring of antifriction cast iron and wear-resistant cast iron
with 26 % chromium into casting molds manufactured using cold setting mixture technology have shown their
satisfactory structural strength and heat resistance. A method and corresponding technological equipment
have been developed for forming heat-strengthening coatings on the surface of mesh shaped (volumetric) fil-
ters for special casting methods.
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To formulate justified proposals for using the results of the work, it is necessary to test the proposed technolo-
gies in production conditions, i. e. with a significant mass of liquid metal and pouring time. For this purpose,
a pilot batch of filters was transferred for testing during steel casting to Rostov Foundry LTD (Russia).

TECHNICAL ADVANTAGES

The proposed development makes it possible to abandon unstable and environmentally unsafe organic bin-
ders, as well as partially or completely replace expensive metal or ceramic filters with heat-resistant, environ-
mentally friendly, relatively inexpensive mesh-based filters when casting high-temperature melts.

EXPECTED RESULT OF APPLICATION

The use of heat-resistant mesh-based filters will reduce the cost of castings. The use of shaped (volumetric)
filters will improve the quality of cast parts made of non-ferrous alloys in terms of presentation.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

An application for a patent of the Republic of Belarus (method of applying a fire-resistant coating) is submit-
ted.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Foundries, foundry sites of machine-building and private enterprises of the Republic of Belarus and the Rus-
sian Federation.

CONTACT INFORMATION

Alexander Mikhaltsov, Leading Researcher, PhD, Associate Professor.
E-mail: kvlad@bntu.by
Phone number: (+375 29) 694 24 43

Leonid Dolgi, Head of the Research Innovation Laboratory of Foundry Technologies, PhD.
Phone number: (+375 29) 653 49 71

llya Rakov, Master’s Student.
Phone number: (+375 29) 383 30 22

12. COMPREHENSIVE METHODOLOGY FOR TESTING GLUED FOR RESISTANCE
TO DESTRUCTIVE LOADS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The novelty of the work lies in the research and development of a fundamentally new approach for carrying
out destructive testing of glued joints using standard equipment improved by additionally proposed devices.
In addition, a fundamentally new approach has been developed for carrying out destructive testing of hollow
closed glued joints using standard equipment improved by additionally proposed devices. The first method can
be used in various branches of mechanical engineering when selecting types of combined dissimilar materials
that can be held together using adhesives, and (or) other methods of joining dissimilar materials, flaw detection
and analysis of strength joints, analysis of connecting elements of multidimensional glued joints. The method
is characterized by the availability of prepared samples for testing, the absence of the need to prepare the sub-
strate with a bend each time, maintaining alignment; creating a uniform stress field in a glued multidimensional
model; the ability to use standard equipment for measurement. This method allows for a qualitative assessment
of planar connections operating under loading conditions along one plane, without involving additional equip-
ment and reducing the cost of testing.
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: The second technique can be used to assess the strength pro-

: perties of hollow closed joints obtained by gluing, soldering or

1 related methods of almost any shape (planar and volumetric),
7 Y Y i 7'y y used in all branches of mechanical engineering, and can also be
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used in the educational process when training specialists in me-
N chanical engineering and testing., as well as students majoring
E. H’ = in welding and related technologies. To implement this method,
P closed models are made (including glued ones) in order to assess
il i i the perception of hydraulic loads on conditional shear and separa-
: tion with the possibility of implementing dynamic and static tests.
d In this case, the height of the model for working in discontinu-
ous deformations in relation to hxd should be a ratio of at least
a 1x2, and for shear deformations Hxd as 2x1. Other force ratios are
also possible. For example, to equalize forces, Hxd should be 1x1
(without taking into account the error in the input of the high-
pressure fitting).

Based on the results of tests and confirming calculations, it was
A A A 3 proved that the obtained experimental data corresponded to the
proposed physical and mathematical justification, which allows
evaluating the forces for conditional separation and conditional
shear in closed bulk joints. The priority of applying this method
can be attributed to adhesive joints operating under conditions
of destructive loads applied by a uniform and/or abrupt pressure
effect inside a closed volume.

FOTP

cas

» TECHNICAL ADVANTAGES

This method will allow us to expand the known strength tests of
permanent, including adhesive, joints to improve the assessment
of the effect of applied force on the transfer of shear and tensile
deformations in complex model studies. It will allow us to expand
the known strength tests of adhesive joints, namely to improve
v v v the assessment of the effect of pressure on the transfer of shear
and tensile deformations in complex model studies. The technique
d shows that in a closed volumetric joint obtained by gluing tech-
nology, soldering or related methods, the seam is affected by both

6 tearing and shear forces, as well as their derivatives. The technique

allows them to be assessed using the proposed models using dy-

Model for hydraulic namic aqua or pneumatic tests. This development will expand the

and (or) pneumatic methods of technological testing of adhesive joints, especially for

testing closed volumes operating under pressure of liquids or gases, and

allows for a mathematical assessment of closed adhesive joints
when subjected to tensile loading.

AAA

A
4

EXPECTED RESULT OF APPLICATION

The proposed techniques 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 edu-
cational process in training specialists in mechanical engineering and testing, as well as students in the specialty
of welding and related technology; additive technologies. The test method for hollow closed joints obtained
by gluing, soldering or related methods allows us to evaluate fastening joints experiencing a destructive load
in several planes. The proposed model is multidimensional, which makes it possible to evaluate the impact of
forces applied in various directions and points of the sample under study. The developed technique makes it
possible to create conditions for the test sample that are as close as possible to operating conditions. Using this
technique, it is possible to conduct a qualitative assessment of almost any glued hollow joints. The introduction
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of technology involves the creation of new jobs in knowledge-intensive production, which increases the level
of intellectual labor. The consumer properties of finished products are improved by predicting the quality and
reliability of the resulting products.

CURRENT STAGE OF DEVELOPMENT
Based on this methodology tests of glued clutch disks produced in the Republic of Belarus are performed.

INFORMATION ON THE LEGAL PROTECTION

A patent for an 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.

Patent of the Republic of Belarus No. 23630, dated 11/30/2021. Model for hydraulic or pneumatic testing
of a fastening seam for shear or rupture // M. L. Kalinichenko, U. A. Kalinichenko, Yu. K. Krivosheev, A. E. Zelezey.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Representatives of machine-building complex.

CONTACT INFORMATION

Kalinichenko Maria, Senor Researcher in the Research and Innovation Laboratory of “Cast Technologies’, MSc.
E-mail: m.kalinichenko@bntu.by

Phone number: (+375 29) 276 31 56
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IX. INTERSTATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION
"BELARUSIAN-RUSSIAN UNIVERSITY™

13.MOBILE WELDING PROCESS RECORDER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

It's designed to improve the quality of welding of important structures by monitoring compliance with tech-
nology during welding operations, increasing the efficiency of welding production management by promptly
providing accurate reliable information on the operation of equipment and welders. It consists of a registration
unit and a mobile device. The software is implemented as a web application with a database.
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TECHNICAL ADVANTAGES

Advantages:

- remote control of welding processes using a web application;

- dynamic analysis of welding process data, data transfer to the server;

—issuing an audible signal when the welding mode parameters go beyond the limits set by the technological
instruction;

- comprehensive assessment of welding quality;

- drawing up a passport for each weld;

- generating a report on the work of welders and welding equipment;

- reducing the cost of software and hardware for recording welding processes.
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EXPECTED RESULT OF APPLICATION
Improving the quality of welding work. Documentary confirmation of welding quality.

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

INFORMATION ON THE LEGAL PROTECTION

Patent for Utility Model No. 13502, application No. u 20230263, IPC B23K 9/10. Mobile recorder of welding
processes / S. V. Bolotov, N. A. Tolpygo, K. V. Zakharchenkov; declared 18.12.2023; published 03.06.2024.

Certificate of Registration of Computer Program No. 1648-KP. Republic of Belarus. Mobile application for weld-
ing process management / S. V. Bolotov, K. V. Zakharchenkov, V. V. Voitov, D. I. Sivakov; applicant and copy-
right holder Interstate Educational Institution of Higher Education “Belarusian-Russian University”; declared
29.11.2023; published 04.12.2023.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises and organizations carrying out welding work at high-risk facilities, Welder Certification Centers.

CONTACT INFORMATION

Sergey Bolotov, Dean of the Electrical Engineering Faculty, PhD, Associate Professor.
E-mail: s.v.bolotov@mail.ru
Phone number: (+375 29) 699 31 56

Konstantin Zakharchenkov, Associate Professor of the Department of Software for Information Technologies, PhD.
E-mail: zaharchenkovkv@mail.ru
Phone number: (+375 29) 309 46 27

Nikita Tolpygo, Postgraduate Student.
E-mail: sector576@mail.ru
Phone number: (+375 44) 704 88 08
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X. SCIENTIFIC AND ENGINEERING REPUBLICAN
SUBSIDIARY UNITARY ENTERPRISE "POLIMAG”

14. TECHNOLOGIES AND EQUIPMENT FOR SUPER-THIN MAGNETIC ABRASIVE
POLISHING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A prototype of the A20-300 installation has been created to implement the super-thin magnetic abrasive po-
lishing (MAP) process using a digitized interferogram.

TECHNICAL ADVANTAGES

The A20-300 installation allows polishing plates with a diameter of up to 300 mm, surpasses the best world
analog (Q-flex 300 installation, USA) in terms of performance, quality and environmental parameters. At the
same time, the cost of delivery and operation of the A 20-300 installation is 5 times lower than that of its coun-
terpart. Work is underway to organize the serial production of the A 20-300 installation. Detailed information on
the websites www.polimag.by and www.polimag.eu in the “Presentation” section.

EXPECTED RESULT OF APPLICATION

MAP technologies surpass all known analogues in terms of technical level and safety of application. In MAP
processes, ferroabrasive powder tools are used in small quantities — on average about 100 kg per year. Used
powders are easily recycled as scrap metal. The process fluids used in MAP are environmentally friendly, consist
of 98 % water and 2 % non-toxic surfactants such as soap solutions and corrosion inhibitors. MAP technologies
in many cases replace chemical etching or electrochemical polishing processes using aggressive concentrated
solutions of acids or alkalis.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Five patents of the Republic of Belarus, two patents of the Russian Federation.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises of optics, micro- and nanoelectronics, nuclear and aerospace engineering.

CONTACT INFORMATION

Nikolay Khomich, Deputy Head, Candidate of Technical Sciences, Senior Researcher.
E-mail: polimag@mail.ru

Phone number: (+37529) 611 01 60

Oleg Voroshukha, Senior Researcher, Candidate of Technical Sciences, Associate Professor.
E-mail: polimag.ov@yandex.by

Phone number: (+375 44) 797 08 36
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XI TART-UP INVEST LIMITED LIABILITY
COMPANY

15. ELECTRIC BOILER DDCRYPTO

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Electric boiler DDcrypto for heating houses. Electric boiler is installed to the client free of charge. The boiler
brings profit in cryptocurrency by mining. Closes the issue of heating the house and hot water supply.

Boiler bathtub

TECHNICAL ADVANTAGES

It does not require maintenance, pays for itself, and failure of the heating element is solved by a simple re-
placement without disassembling the boiler.

EXPECTED RESULT OF APPLICATION
15 % of the Belarussian market by 2025, boilers are installed free of charge.

CURRENT STAGE OF DEVELOPMENT
Two projects were implemented.

INFORMATION ON THE LEGAL PROTECTION
Currently missing.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Any person with a preferential tariff for electric heating in the Republic of Belarus and the northern regions
of the Russian Federation.

CONTACT INFORMATION

Dmitry Aksyutik, CEO of DD-crypto.
Phone number: (+375 33) 606 52 84

Ivan Lukashevich, Developer of DDcrypto Electric Boilers, Researcher.
Phone number: (+375 29) 51572 74
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Xll. COMPUTER INFORMATION SYSTEMS
LIMITED LIABILITY COMPANY

16. THE WORK TIME TRACKING AND ACCESS CONTROL SYSTEM
WHICH IS BASED ON THE HARDWARE AND SOFTWARE COMPLEX
OF INTERFACES (HSCI) “CONTROL”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The work time tracking and access control system (WTTACS) which

s is based on the complex of interfaces (HASCOI) is used for personnel ac-
cess control according to the employee's privilege level, organization of
the work time tracking, and monitoring of the labor discipline’s compli-
ance according to applicable legislation framework. It can be used in in-
stitutions and enterprises of any types of ownership to create systems for
controlling and tracking employee’s absence records.

Kourpassep

It provides the following functionality:

- a full-fledged access control system (ACS) which supports all major
' security functions, including: a time-based access control, an area con-
trol (antipass), and an access with commissioning;

Typraet CKYA

—awork time management (WTM) with a precise tracking of employee’s
working hours, including recording and analysis of:

- time of arrival and departure from work;

—time spent at the workplace (allows to identify employees who leave
their workstation without a reason);

- hours worked (sick leaves, vacations, and day-offs are tracked);

— a device control, in accordance with the requirements of the Ministry
of Labor of the Republic of Belarus regulation No. 84, which includes:

— authentication;

- monitoring for alcohol vapors’ presence;

- maintaining an electronic log of device control;
- managing a personal account;

- SMS notifications for borderline measurements.

The system is integrated with a set of equipment that ensures a high level of accuracy when performing access
control operations and assessing the employee's readiness for work.

TECHNICAL ADVANTAGES

The system has no complete analogs within the CIS, because it combines several parallel systems with the
integration of modern artificial intelligence and machine vision technologies. The use of medical equipment
and cloud data center resources ensures 100 % compliance with the Belarusian legislation on personal data
protection.

The use of software based on open-source systems eliminates dependence on third party licensing.

EXPECTED RESULT OF APPLICATION

Monitoring of access control violations, the work time tracking based on an actual presence at the work-
place, improving a level of labor discipline, increasing the efficiency and timeliness of management actions
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in utilizing labor resources and their reserves, improving labor productivity, and enhancing overall produc-
tion efficiency.

CURRENT STAGE OF DEVELOPMENT
A scientific research or experimental design (technological) work has been completed.
A prototype of the system has been released.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises and institutions in all sectors of the national economy.

CONTACT INFORMATION

Kozlov Alexey, Director.
E-mail: boss@cis.by
Tel.: (+375 29) 222 08 35

Vladimir Sadchenko, Developer.
Vasilii Kalutich, Developer.
Vitalii Steponov, Developer.
Maxim Elets, Developer.
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XIll. OPEN JOINT-STOCK COMPANY
“AGAT MANAGEMENT SYSTEMS"” —
MANAGING COMPANY OF GEOINFORMATION
MANAGEMENT SYSTEMS HOLDING COMPANY

17.YBC-M MULTIFUNCTIONAL DEVICE FOR CALLING EMERGENCY OPERATIONAL
SERVICES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Installed on vehicles designed for the transportation of passengers (category M) and cargo (category N), in
accordance with the requirements of the technical regulations of the Customs Union “On the safety of wheeled
vehicles” TR TS 018/2011 and performs the functions of emergency response to accidents in road traffic acci-
dents (RTA) or other accidents and monitoring the location of the vehicle.

YBC-M

Functions:

- reception of signals from GLONASS and/or GPS satellites and determination of geographical coordinates
of the object;

- operation in cellular networks of GSM/UMTS standard;
— determination of the fact of a traffic accident;
- emergency call in automatic and manual modes;

- transmission of a minimum data set containing information about the vehicle and coordinates of the ac-
cident location to the operator of the emergency response system center via mobile radiotelephone networks;

- establishment of a voice connection with the operator of the center;
- collection and transmission of information on the location and technical condition of the vehicle.

The YBC-M device meets the requirements of the Technical Regulations of the Customs Union “On the Safety
of Wheeled Vehicles” (TR TS 018/2011 — Certificate of Conformity of the Eurasian Economic Union No. EAEU
BY/11202.01.01.TRO18 117.01 00284).
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TECHNICAL ADVANTAGES

Import-substituting development. Advantages: multifunctionality, availability of additional functions (road-
side assistance, anti-theft, smart insurance, remote diagnostics, information services).

EXPECTED RESULT OF APPLICATION

Ensuring compliance of vehicles with the requirements of the Technical Regulations of the Customs Union
“On the Safety of Wheeled Vehicles"TRTS 018/2011, ensuring emergency response to accidents in road traffic or
other incidents and monitoring the location of the vehicle.

Minimizing the consequences of road accidents by reducing the response time of emergency services to pro-
vide the necessary assistance to drivers and passengers of vehicles involved in an accident.

CURRENT STAGE OF DEVELOPMENT
The development has been implemented in production.

INFORMATION ON THE LEGAL PROTECTION
Eurasian Patent No. 000566 for industrial designs “Device for Calling Emergency Operational Services"

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises — car manufacturers of the Republic of Belarus (OJSC “Minsk Automobile Plant” — managing
company of the holding company “BELAVTOMAZ", BELJI CJSC, OJSC “Managing Company of the Holding Com-
pany “Belkommunmash” (UKH “BKM” OJSC), branch “Auto Assembly Plant “Neman” of MZKT OJSC), as well as
enterprises and organizations of the EAEU.

CONTACT INFORMATION

Igor Bykov, Assistant to the Head on Scientific Work, PhD in Technical Sciences.
E-mail: bykov@agat.by

Phone number: (+375 17) 397 06 33

Denis Zhuravlev, Head of Department.

E-mail: zhuravlev@agat.by

Phone number: (+375 17) 287 13 67

Fyodor Bratsky, Leading Engineer.

E-mail: bratskiy@agat.by

Phone number: (+375 17) 287 13 67
Sergey Igorevich Malyshko, Leading Engineer.
E-mail: malyshko@agat.by

Phone number: (+375 17) 287 13 67
Valery Rudenko, Leading Design Engineer.
E-mail: rudenko@agat.by

Phone number: (+375 17) 287 12 46

Pavel Kruglik, Leading Design Engineer.
E-mail: kruglik@agat.by

Phone number: (+375 17) 287 12 46
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18. ELECTRONIC SEALING DEVICE 31Y-01

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Electronic sealing device 3MY-01 meets the requirements of the
technical regulations of the Customs Union “Electromagnetic compat-
ibility of technical means” TR TS 020/2011 and technical regulations
of the Customs Union “On safety of low-voltage equipment” TR TS
004/2011.

Functions: \ \

- determination of the device location;

- determining the integrity of the device tether

- determination of unauthorized tampering of the device housing;

- transmission and reception of information via mobile communi-
cation networks and wireless communication networks of Bluetooth
standard;

- saving information in the internal non-volatile memory and send-
ing SMS-messages when there is no possibility of information trans-
mission via mobile networks;

- automatic locking of the locking mechanism after installation
of the cable and unlocking of the locking mechanism after sending
a special command to the device via mobile communication net-
works, Bluetooth interface or by applying RFID-cards (contactless card
for radio-frequency identification) to the 3MY-01 body.

TECHNICAL ADVANTAGES

Import substitution development. Advantages: increased memory
capacity due to the built-in SD-card holder, fast charging mode of the
built-in rechargeable battery, IP67 protection degree.

Open Joint Stock Company “AGAT-Management Systems” — Ma-
naging Company of Geoinformation Management Systems Holding is 3MY-01
the only developer and manufacturer of the electronic sealing device
2MY-01 in the Republic of Belarus.

EXPECTED RESULT OF APPLICATION

Detection of unauthorized access to cargo containers along their entire route during transit international road
transportation, indication of unauthorized access to cargo during storage and transportation with automatic
data transfer to the information system of the sealing operator using digital channels of information transfer via
mobile communication networks.

CURRENT STAGE OF DEVELOPMENT
The development has been implemented in production.

INFORMATION ON THE LEGAL PROTECTION
Eurasian patent is planned.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Beltamozhservice RUE.

CONTACT INFORMATION

Igor Bykov, Assistant to the Head on Scientific Work, PhD in Technical Sciences.
E-mail: bykov@agat.by
Phone number: (+375 17) 397 06 33
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Denis Zhuravlev, Head of Department.
E-mail: zhuravlev@agat.by
Phone number: (+375 17) 287 13 67

Fyodor Bratsky, Leading Engineer.
E-mail: bratskiy@agat.by
Phone number: (+375 17) 287 13 67

Dmytriy Kopytnik, Head of Department.
E-mail: kopitnik@agat.by

Phone number: (+375 17) 287 12 46
Pavel Kokhno, Head of Department.
E-mail: kohno@agat.by

Phone number: (+375 17) 287 12 63
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XIV. LIGHTMAGIC LIMITED LIABILITY
COMPANY

19. THE HOLOGRAM RECORDING UNIT HRU 650 00

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The Hologram Recording Unit (HRU) is designed to record volumetric artistic holograms in the usual condi-
tions typical for the education process (classroom, physics, chemistry rooms, etc.).
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TECHNICAL ADVANTAGES

The undeniable advantage is the portability of the unit, which is lightweight (relative to its “older brethren”)
and fits on an ordinary school desk.

EXPECTED RESULT OF APPLICATION
Visual teaching aid for physics.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Not patented.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Schools, universities, colleges.

CONTACT INFORMATION

Leonid Tanin, Deputy Director General for Science and Innovations, PhD in Physics and Mathematics.
E-mail: leonidtanin@gmail.com

Sergey Ganik, Head of Holographic Production — Chief Technologist.
E-mail: ginak s@mail.ru

Ludmila Tanina, General Director, Researcher.

E-mail: mfo@Jightmagic.by

Vladislav Matrosov, Leading Specialist for Laser Installations Maintenance.
E-mail: matrosov@lightmgic.by
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XV. JOINT STOCK COMPANY
“INTEGRAL" — THE MANAGING COMPANY
OF THE HOLDING "INTEGRAL"

20. CREATION OF BREAKTHROUGH TECHNOLOGIES FOR MOLECULAR
BEAM EPITAXY OF GAN BASED HETEROSTRUCTURES
WITHATWO-DIMENSIONAL ELECTRON GAS, DEVELOPMENT

AND PRODUCTION OF A NEW GENERATION OF TRANSISTORS

FOR POWER ELECTRONICS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The object of development was the processes of formation of GaN based power transistors using new break-
through technologies of molecular beam epitaxy and design of heterostructures with high electron mobility
to create a new generation of power transistors (HEMT). The following main tasks were solved during the deve-
lopment:

- development of methods for chemical cleaning and preparation of the surface of heterostructures, as well as
a study of the effect of preliminary surface treatment of heterostructures on the ohmic contacts characteristics;

— development of methods for etching windows in the AlGaN heterostructure for local epitaxy of GaN:Si con-
tact layers and methods for forming low-resistance ohmic contacts of a power transistor on GaN:Si layers ob-
tained by local epitaxy;

- development of gate formation methods for power transistors based on GaN heterostructures;

- development of methods for surface passivation and transistor insulation in order to increase the dynamic
characteristics and breakdown voltage of a power transistor, reduce leakage currents;

- development of design and technological documentation, creation of experimental and pilot samples, their
testing.
TECHNICAL ADVANTAGES

The achieved design and technological solutions ensure the creation of GaN power transistors with the fol-
lowing parameters:

- drain-to-source breakdown voltage: not less than 650V;

- current density: not less than 0.7 A/mm (which ensures the possibility of creating HEMT with a maximum
drain current of up to 30 A or more);

— drain-to-source and gate-to-source leakage: not more than 150 pA;
- threshold voltage: from -3 to -8 V.

EXPECTED RESULT OF APPLICATION

The results will allow further development a full technological cycle for the production of power transistors
on GaN heterostructures, which will open up opportunities for the development of serial production of power
electronics devices on the basis of wide-bandgap semiconductors.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
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INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
JSC”“INTEGRAL" — the Managing Company of the holding “INTEGRAL"

CONTACT INFORMATION

Yaroslav Solovjov, Head of the Scientific and Technical Center — Head of the Industry Laboratory of New Tech-
nologies and Materials (ILNTM), Doctor of Science in Engineering.

E-mail: JSolovjov@integral.by

Phone number: (+375 29) 196 86 38

Andrey Yunik, Leading Engineer of the ILNTM STC.
E-mail: AYunik@integral.by
Phone number: (+375 29) 854 66 51
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XVI. FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
“T. F. GORBACHEV KUZBASS STATE TECHNICAL
UNIVERSITY"

21.SORBENT FROM COAL GRADE D. SORBENT OF RUBBER CRUMBS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
The sample was obtained during the steam activation process.

R R T

Cop0OenT H3 WHH

CopGeHT
KapbepHbIX CaMOCBAJIOB

u3 yrist mapku J{

D grade coal sorbent Sorbent from dump truck tires

TECHNICAL ADVANTAGES
The specific surface area of the D grade coal sample is 270 m*/g.
The specific surface area of the sample from the tires of dump trucks is 110 m*/g.

EXPECTED RESULT OF APPLICATION
The use of sorbents for industrial wastewater treatment.

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

INFORMATION ON THE LEGAL PROTECTION
Patent No. 2780839.

86



INDUSTRY:FROM INNOVATION TO MANUFACTURING

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial enterprises.

CONTACT INFORMATION

Kirill Larionov, Head of the Research Laboratory of Catalysis and Transformation of Carbon-Containing Materi-
als to Obtain Useful Products.

E-mail: larionovkb@kuzstu.ru

Phone number: (+7 952) 883 51 75

Alexander Bogomolov, Head of the Department of Thermal Power Engineering, Doctor of Technical Sciences,
Associate.

E-mail: barom@kuzstu.ru

Phone number: (+7 923) 517 03 03

Konstantin Ushakov, Candidate of Technical Sciences, Associate Professor of the Department of Thermal
Power Engineering, Senior Researcher at the Research Laboratory of Catalysis and Transformation of Carbon-
Containing Materials to Obtain Useful Products.

E-mail: ushakovkju@kuzstu.ru

Phone number: (+7 904) 990 14 07

Sergey Azikhanov, Candidate of Technical Sciences, Associate Professor of the Department of Thermal Power
Engineering.

E-mail: ass.pmahp@kuzstu.ru

Phone number: (+7 923) 609 05 04

Sergey Shevyrev, Candidate of Technical Sciences, Associate Professor of the Department of Thermal Power
Engineering, Senior Researcher at the Research Laboratory of Catalysis and Transformation of Carbon-Contain-
ing Materials to Obtain Useful Products.

E-mail: ssa.pmahp@kuzstu.ru

Phone number: (+7 923) 497 45 40
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XVII. FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
“SIBERIAN STATE INDUSTRIAL UNIVERSITY™,
METALLURGICAL TECHNOLOGIES LIMITED LIABILITY
COMPANY, NOVOKUZNETSK

22, THERMAL INSULATING GRANULES FOR FERROUS METALLURGY

: \ BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Heat-insulating granules are intended for use at ferrous
metallurgy enterprises to reduce heat losses from the sur-
face of metal melts during their holding and transporta-
tion in ladles. The chemical, component and granulometric
compositions of heat-insulating granules that provide ef-
fective thermal insulation of the metal melt, and the tech-
nology for their production have been developed. Thermal
insulating granules contain waste from the energy and ag-
ricultural industries. After mixing all the components, the
mixture is granulated, the size of the resulting granules is
6-10 mm in diameter, 15-20 mm in length. Optimal for thermal insulation efficiency is a three-component mix-
ture consisting of thermal power plant fly ash, oat husks and oat husk ash. All components are production waste.
At the same time, the use of these components in blast furnace or steelmaking production does not have a ne-
gative impact on the environment and, in addition to their direct disposal, their energy potential is also used.

TECHNICAL ADVANTAGES

Heat-insulating mixtures presented on the market and widely used in metallurgy are supplied in finely dis-
persed form; accordingly, mixtures made by mechanical mixing of components are subject to mechanical sepa-
ration (segregation) during transportation, and their use by the consumer is characterized by intense dust for-
mation and losses when supplying material to the surface of the melt in a ladle. The distinctive advantages of
the developed product from its analogues are: the use as components of predominantly man-made materials
generated in the energy and agricultural industries; these are easily accessible materials with low cost, which
allows the developed product to be highly competitive in the domestic market; after mixing the components,
the developed technology provides for their granulation using the extrusion method, as a result of which the
product has low humidity, which is critical for materials used in metallurgy; as a result of the temperature ef-
fect during extrusion, a layer is formed on the surface of the granules, preventing the penetration of moisture
during storage and transportation of the product; during transportation and use of heat-insulating granules,
there is no segregation of components and no contamination of the workshop space with fine particles. The use
of granules in metallurgical production makes it possible to ensure a stable supply and uniform distribution of
material across the surface of the metal melt in the ladle and to reduce the loss of material by convective flows
when feeding it into the ladle. Specifications for the product have been developed: TU 1523-001-50541764-2023
“Heat-insulating mineral-organic granules”.

EXPECTED RESULT OF APPLICATION

The use of heat-insulating granules makes it possible to reduce heat loss from the surface of molten castiron
and steel, which reduces the cost of production of metal products and improves their quality while reducing
overheating of the metal at the outlet of the melting unit.
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CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

A patentapplication for the invention“Granulated heat-insulating mixture”has been filed, No.623112900091-2
dated November 29, 2023.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Ferrous metallurgy enterprises, Belarusian Metallurgical Plant JSC.

CONTACT INFORMATION

Sergey Feiler, Head of the Department of Metallurgy of Ferrous Metals and Chemical Technology, Candidate of
Technical Sciences, Associate Professor.

E-mail: feiler_sv@sibsiu.ru

Phone number: (+7 913) 313 43 23

Daria Feiler, Researcher at the Laboratory of Integrated Processing of Metallurgical Waste.

E-mail: feyler_dt@sibsiu.ru

Phone number: (+7 913) 402 63 13

Vladimir Chislavlev, Senior Researcher, Candidate of Technical Sciences.

E-mail: chisl.vv@yandex.ru
Phone number: (+7 909) 510 36 06

23. WELDING (SURFACING) FLUXES MADE
FROM MAN-MADE WASTE FROM METALLURGICAL
PRODUCTION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Welding (surfacing) flux intended for automatic sub-
merged arc welding (surfacing) of steel. Flux for surfacing is
used in combination with welding wire of the Sv-08, Sv-08A
Sv-08GA, Sv-10G2 brands in accordance with GOST 2246-
70, as well as with flux-cored wires of the PP-Np-35V9Kh3SF,
PP-Np-25Kh5FMS, PP- Np-25Kh5FMST, etc.

The flux is made from technogenic raw materials of met-
allurgical production (ferrosilicomanganese production
slag) and is an analogue of AN-348A brand flux.

Welding (surfacing) flux has high covering properties
and optimal refining abilities of the resulting slag, as well
as good slag cohesion (detachment) from the deposited
metal layer.

The use of the developed flux allows:

- reduce waste of alloying elements during surfacing by 28-35 %, silicon by 12-18 %, chromium by 5-13 %,
tungsten by 3-8 %;

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

Welding (surfacing) flux is used as a flux for surfacing and repairing parts of mining and metallurgical equip-
ment. The surfacing process using the proposed flux is the most economical compared to surfacing using ex-
pensive ceramic fluxes, because developed flux is produced on the basis of ferrosilicomanganese production
waste. Technical specifications TU 20.59.56.120-001-14796818-2020 have been developed.

EXPECTED RESULT OF APPLICATION
Reducing the cost of surfacing work during the repair of parts in the mining and metallurgical industries.

Further development of the development is possible by increasing industrial production volumes and ex-
panding the sales market.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
The developed composition of welding (surfacing) flux is protected by Russian patents: No. 2682515, 2682730,

2683164, 2772822, 2772824.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises engaged in the repair of wear parts in the mining and metallurgical industries.

CONTACT INFORMATION
Alexey Mikhno, Director of the Scientific and Production Center “Welding Processes and Technologies”.

E-mail: mikno-mm131@mail.ru
Phone number: (+8 962) 800 61 31
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