B pQaHHOM KHuUre aBTOp pa3bupaeT Mpouecc KOMMIEKCHON
pereHepauun 060pOTHOM BOAbI B  a@BTOHOMHbIX CUCTEMaXx
BOJ 0OCHab>XXeHna YMHOro goMa, YMHOro Npou3Bo4CT Ba.

Takxe bynet paccMoT peH npoviecc KOMMJ/IEKCHOMN
aBTOMaT M3MPOBaHHOM 3N1EKT POXUMUYECKON 0b6paboTKuK
MPOMbILLIEHHbIX U BbITOBbLIX CTOYHbIX BOA C LieJblo UX OYUCTKWN OT
WOHOB TSKENbIX MEeTaJUIoB U MONyYEHUS BO3MOXXHOCTU 4N
MHOIFOKPaTHOr0 WCMOJIb30BaHNSA OYMLLEHHbIX BOL B aBTOHOMHOM
peXxmMe peunpkynsaunmn, B TOM YUCAE U B aBTOHOMHbIX CUCTEMax
BOOOMOAIrOTOBKN B MH(PACTPYKTYpPe YMHOro MobuabHOro goma wu
€ro CTPYKTYPHbIX N KOHCT PYKT UBHbIX SKBUBAJIEHT aX.

C 2015 ropa [laBen 3aHsanca cobCTBEHHbIM
busHecoM B cepe CenbCKOro X03sIWCTBa, rae
BMepBble CTOJIKHY/JICA C BOMPOCOM KayecTBa
BOAbl, WCMNOSb3yeMoW B arpoHoMmun. W3-3a
0T 4 a/1IeHHOCT N MHOIMX XO3SMCTB OT FOpPOACKOMN
VH(PaCT PyKTYpbl Ha4Yaa 3aHUMAT bCA BOMpPOCaMm
ABTOHOMHOIO LOMOCT pOUT e/1bCT Ba. B
HacTosllee BpPeMss TOTOBUT  MPOEKT Mo
CTPOUT €NbCTBY @aBT OHOMHbIX MOBUIbHbIX 4 0MOB.
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Oo6mas undopmanus

KommnexkcHass pereHepanus OOOpPOTHOH BOABI B ABTOHOMHBIX CHCTEMax
BOJJOCHAOKCHUSI YMHOTO JOMa, YMHOTO MPOM3BOJACTBA M B MEPBYIO oOdYepenb —
KOMIIJICKCHAsl aBTOMaTH3UPOBaHHAsL SJIEKTPOXUMUYECKass 00paboTKa MPOMBIIIICHHBIX U
OBITOBBIX CTOYHBIX BOJI C LIEJIBIO MX OYHCTKU OT HOHOB TSDKEIBIX METAJIOB U TIOTYIEHUS
BO3MOKHOCTH [UIsI MHOTOKPATHOI'O MCIIOJIb30BAHHUS OYMIICHHBIX BOJ B aBTOHOMHOM
peXUMe PEelMPKYJALMU B TOM YHUCJIE U B aBTOHOMHBIX CHUCTEMaX BOJIONOJTrOTOBKH B
HH(PACTPYKTYpe YMHOTO MOOWMIBHOTO JIOMa M €r0 CTPYKTYPHBIX M KOHCTPYKTHBHBIX

OKBHUBAJICHTaX.

O4HcTKa MPOMBIILIEHHBIX CTOKOB OT THKEIBIX METAVIOB; OUMCTKA U
rj1y0okasi pereHepauus CTOYHbIX BOJ B ABTOHOMHBIX 30HAX PACIOJIOKEHHS CHCTEM
YMHOIO 31aHMA (10Ma)

OcHOBHOI TIpoOIEMOf B COBPEMEHHOM. TIPOMBIIUICHHOM IIPOU3BOACTBE U
AQBTOHOMHBIX 30HAaX pAaCMOJIOXKEHHs JKWIBIX KOMIUICKCOB, OIIPEAEIseMBbIX Kak
UHQPACTPYKTYPHBIC 3JIEMEHTHl YMHOTO, 3[MaHUS (J0Ma) SBISACTCS HEOOXOIMMOCTH
UCIIOJIB30BAHUS ~ BOABI  JUIA  TEXHOIOTMYECKUX  IPOLECCOB, U, IOAJCPKAHUC
HEOoOXO0IMMOT0 YPOBHS KayecTBa BOJbI Ha MPOTSHKEHUM TEXHOJOTHYECKOro IMpoLecca.
BBuy TOro, 4T0 HEBO3MOXHO. JIJAMTEIBHOC BPEMs COXPAHSATh HEOOXOIMMBIN ypOBCHb
KauecTBa BOJBI, BOJY OTpPa0OTaBLIYyIO yAAIAIOT M3 IPOLECca M BBOAST HOBYIO BOJY,
0012 Ja0ILy 0 HEOOXOANMBIMH JIJIs TIPOIIECcca CBOMCTBAMH U ITapaMETPaMHu.

BButy TOro, 94T0 CTOMMOCTB BOJBI TIOCTOSIHHO PAcTET, BEAETCS MOUCK MyTeH st
MHOTOKPAaTHOTO HCIIONB30BaHMS BOAHBIX pecypcoB. Kpome Toro tpeboBaHMS K BOJE,
yIansgeMol U3 TeXHOJIOIMYECKOro MpOIecca, TAaKKe MOCTOSIHHO pacTyT M, Ui cOpoca
TaKoi BOJIbl B KAHAIM3ALMIO, HEOOXOANMO JOBECTH €€ 10 HEOOXOIMMBIX KOHUIHIA.

HndopmannoHHbie MaTepPHAJIbI 0 MHPOBOM NPOM3BOJCTBE, CBA3AHHOM C
BO3HHKHOBEHHEM 0TXO0/0B B BH/Ie BOJHBIX PACTBOPOB, COJAeP:KALIUX HOHBI
MeTaJJIOB

OCHOBHBEIMH HCTOYHHKAMHU 3arpsAA3HCHUS CTOYHBIX BOJA HWOHaMH MCTAJJIOB

SABJISIFOTCS



L4 IPOMBIBHBIC BOABI r'AJIbBAHUYCCKUX ITPOU3BOACTB BCEX TUIIOB;

o BOJBI, HCHONB3YIONIMECS I OXJNAXICHUS TOPSYMX METaJUIHYeCKHX
IIOBEPXHOCTEH;
o BOJIbl, MCIIOJB3YIOLUIUECS A NPOMBIBKM Pa3jIMUHBIX TPAHCHOPTHBIX U

TEXHOJOIMYECKUX EMKOCTEH Uil TpPaHCHOPTUPOBKM XMMHUYECKHUX PEareHTOB U

MaTepHuajioB;
° BOI[I)I, HCIOJIB3YIOIMHUECA B IPOMBIBKE ITOCJIC TPABJICHUSA MCTAJJIOB,
° BOJbI, HCIIOJB3YIOIIMECA B MPOLCCCaX HAHCCECHHA MCTAJUIM3UPOBAHHBIX

JIAKOBBIX M KPACOYHBIX MOKPBITHIA;

o BO/[bI, HCIIOJIB3YIOIIUECS B IPOLIECCAX TOPHOIOOBIBAIOIINX TIPOU3BOICTB.

B umenmom 00bEMBI  Bombl, TpeOyromiel crneuuanbHON  00paboTku, Tepern
yTHIIM3anueH, cocTaBisaoT He MeHee 200-250 kyOruecKnx MeTpoB B CYTKH B pacuére Ha
cpeiHee TpeINpUsiTHE, OPUCHTHPOBAHHOE HA BBITOJHEHUE rAIbBAHMYESCKUX TOKPHITHH.

Uto0b! MpeacTaBuTh 001IMe 00BEMBI BOJIbI TPEOYIOIIHE NepepaboTKH U OYUCTKH,
B KaueCcTBE MpPUMepa MOKHO MIPUBECTH PACXO]] BOJBI Ha CHCTEMbI KOHUIIMOHHPOBAHUS
C OXJIaXJTaeMBIMH BOJIOW TEIUTOOOMEHHHMKaMU 10 I3pammo. Pacxon B rox cocraBisieT
oxosto 150000000 kyOmaeckux METPOB.



Pucynok 1. Moayiib ¢ Tpemst 3JIEKTPOXUMHUYECKUMH PEaKTOPaMK

Ha ¢oro mnokazana ycCTaHOBKAa MOJYJIb C TpeMsl OJIEKTPOXUMHUUYECKUMHU
peakTopamu. Kaxapiii SIEKTPOXUMHUUECKHI peakTop COACPIKUT OJIHY
AIIEKTPOXUMHUYECKYIO SUEHKY C JIEKTPOJAAMH U3 TUTaHA C CHEIHATbHBIM KOMITIO3UTHBIM

TIOKPBITUEM.



Pucynok 2. IcTOYHUK NUTaHUSL YIEKTPOXUMUUECKUX SUEEK YIPABIAETCS IPH IOMOLIHI
3JIEMEHTOB UCKYCCTBEHHOI'O MHTEJIEKTA U HCKYCCTBEHHbBIX HEHPOHHBIX ceTeil



Pucynok 3. IHTerpaTMBHOE COYETAHUE B OJIHON CHCTEME KOJIOHH HOHHOW OOMEHHOM
00pabOTKH ¢ aBTOMATHYECKAMH CaMOOYHUIAIOIIUMICS MEXaHHYECKHUMU (QUIbTPaMH

Pucynox 4. HTeTpaTHBHOE COYETaHNE B OJJHON CHCTEME KOJIOHH HOHHOW 0OMEHHOU
00paboTKN ¢ aBTOMaTHYECKIMH CaMOOYHIIAIOIIMHUCS MEXaHHYCCKAMH (IITBTPAMH



Ob6mas kaaccupukanus CTOYHBIX BOJ, MeCTO HHPPACTPYKTYPbI YMHOI'O
MOOMJIBLHOIO0 10Ma B 3TOi KJIaccupukanumn

CrouHble BOZBI IPOMBIIIIEHHBIX MPEAIPUATHI IOAPA3AEIIOTCS Ha:
° BOJIBI HE COJICpIKaIIFie METaJUIBl B HOHHOH (opme;
o BOJIBI COZAEpIKAllMe METAUIbl B MOHHOH (hopMe B KOHIEHTpaIUsaxX 10 |

rpaMma Ha JIATp;

° BOJIbI COJIEpIKAIME METAJUIbI B KOHLIEHTPALUAX JI0 5 TpaMM Ha JIUTP;
° BOJBI COAEpIKAIINE METAJUIBI B KOHLIEHTpauusax 10 10 rpaMm Ha JIUTp;
° BOJIBI COZIep Kalllie METaJlIbl B KOHIEHTpanusax 6onee 10 rpamMMm Ha JTUTp;

Bo Bcex yka3aHHBIX CIyd4asX MOHBI METAJUIOB MOTYT OBITH B YHCTOM BHJE H B
BUJIEC XMMHUYECKUX KOMIUIEKCOB M3 META/UIOB U Pa3IMYHbIX HEMETAUIMYECKUX, B TOM
4lCJle U OPraHUYEeCKUX MaTePUaIoB U COCIMHEHHUMN.

TexHOJOTMHM, NpPUMEHSEMBIE B HH(QPACTPYKTYPaX YMHOTO MOOWIJIBHOTO JiOMa
CIOCOOHBI OCYIIECTBIISATH PealbHOE BO3JEHCTBUE HA BCE BUIBI U KJIACChI CTOYHBIX BOJI, B
TOM 4MCJIE€ U Ha BOJbI HE COAEPIKAILUE METALIb],- B YaCTH KOPPEKTUPOBKU KUCIOTHOCTU
U WETOYHOCTU U TypOO-(IIOTALNHN TS OTACNCHUS WM Pa3ACICHUs] TOKONPOBOASAIINX H
HE - TOKOIIPOBOISIINX KOMIIOHEHTOB BOJHOI'O PAacTBOPA.

K.naccm])mcauml TEXHUYECCKUX pemeHm?I MO0 OYUCTKE CTOYHBIX BO/I; METOAbI
OYMCTKH CTOYHBIX BOJA OT METAJIJIOB;

W3BecTHO OKOJ0 16 pa3auyHBIX TEXHOJIOIMYECKHUX METOJO0B OYHCTKH CTOYHBIX
BOJI, COJICPIKAIMX METaJLIbI.

HauGosnee pacrmpocTpaHEHHBIM SBISETCS METOJ XMMHYECKOW W XHMUYECKOU
TEXHOJOTMYECKO ¥ KOMOMHHMPOBAHHON OYHCTKM C NPUMEHEHHEM XUMHUYECKHX
pEareHToB; MO 3TOMY METOJIy B BOJY AOOABJISIFOT KAYCTHYECKYI COJIY, NIPU MOMOIIH
STOr0 TOBBINAIOT IEIOYHOCTh JI0 YPOBHS, KOTAa TMIPOKCHIbl METAJIOB HAYMHAIOT
BBIIIAJaTh B OCAIOK.

MeTonbl HCKYCCTBEHHOH KOAryIsiUuM W (IOKYISLIUU MOXHO HE NMPHHUMATH B
pacuér, Tak KaKk UX YKOHOMHUYECKHE KPUTCPUHU HE BBIICPKUBAIOT HUKAKOH KPUTHKH B

CUITY BBICOKOM CTOMMOCTH.



KonkypupoBaTh 110 cTOUMOCTH U 2P PEKTUBHOCTH ¢ yKa3aHHBIM XHMHUYECKUM HITH
CMEIIaHHEIM Ha ero 0a3e METOJOM MOXET METOJ] AJICKTPOKOATYISIHU. DTOT METOX B
nociegHee BpeMs, 0COOEHHO U BBICOKOTEXHOJOTMYHBIX MPOM3BOACTB, MPUOOpETaeT
OONBITYI0 TONMYJSIPHOCTH, HO HE MOXKET pEIINTh B KOMIUIEKCE BCC HMEIOIINecs
npobnemsl. Ilepexoa Ha cHCTEMY 3JIEKTPOKOATYJSLIMU B YCIOBHUSX IPEINPHUATHSA,
9KCIUTYaTHUPYIOIIEr0 XMMMUYECKHUH IpollecC KaK METOJ OYHMCTKHM, COIPSDKEH C
3HAYUTENIbHBIMH KaIIUTAJIbHBIMU 3aTpaTaMu, HE pelliasi B IPUHIMIE BCEX MPOOIIEM.

Bce u3BecTHBIE METOABI HE peINAIOT NPOOJIEeMbl OYHMCTKH BOJBI C LENBIO €&
MHOTOKPAaTHOTO HCIIONB30BAaHMUSA M, KaK CJIEACTBHE — MPOOJIEMBI HEOOXOIMMOCTH

COKpalieHus pacxoa BOAbl JJIs TEXHOJIOTHYCCKUX HYXKI.

Crenennb MOMYJAAPHOCTH CYIIECTBYOIIUX TEeXHOJOTHHA OYHCTKHU BO/JbI

Kak yxe ObUIO cKa3aHO BbIIIE, HAMOOJIEE | PACIPOCTPAHEHHOH SIBIACTCS
TEXHOJOTH XMMHYECKOW M XHMHYECKOH, TEXHOIOTHYECKOM W KOMOMHUPOBAHHOM
KOMIUTCKCHOH OYHCTKH BOJHBIX CTOKOB. B rmocienHee BpeMs HauMHAeT MpHOOpETaTh
HOMYNAPHOCTb TEXHONOTHS 3JEKTPOKOAT Y ISIIUH.

IIpeacraBienue ©  omucaHme rpaHul  o0/1acTH  HMCHOJIb30BAHUS
NpeAIaraeMbIX TeXHOJIOTHiA

KTto ceromnst peanusyeT CXOAHBbIE TEXHOJNOTHH? Y KOTO BOJIHBIE TEXHOIOTHH
HHQPACTPYKTYPEl YMHOTO MOOMJIBHOTO JOMa JOJDKHBI OTOOpaTh PHIHOK? YKa3aHHBIC
TEXHOJIOTMH NPAKTUUECKH IPUMEHSIOTCS Ha BCEX MPENIPUATUAX, UCIIONB3YIOIUX BOLY
JUI TEXHOJOTMYECKUX HYKI; UMEETCS IPOMAaJHOE KOJIMYECTBO JOKAIbHBIX KOMIIAHWMH-
UHTErpaTopoB, KOTOPBIE, UCIOJIB3Ysl OOLIME MPUHIUIBLI OYMCTKU, B 3aBUCUMOCTH OT
YCIOBHH y MOTPEOUTENs, CTPOAT CHCTEMBl OUYUCTKHU; KPYMHBIE MOTPEOUTEH, TaKHe KaK
VHTEJI, npuberaioT K yciryraM KpYITHBIX KOMITaHHH, KOHIICHTPUPYIOMNM y ce0s Bech
CTMEKTP TEXHOJIOTHH MO OYMCTKE BOJBI, HO U ITU KPYMHbIE KOMIAHHHU, - HaIpUMep
BUBEH/IY, ®panuus, - Ha MecTaX HUCIONB3YIT YCIYyTd JIOKaJIbHBbIX KOMIIAHUM-
UHTErpaToOpoB, UCIONb3Ysl MX B KadeCTBE BHEIIHUX -TOAPAIYUKOB; TO €CTb
Jep>KaTelsAMHU TIpaB Ha TEXHOJOTHIO SIBIAIOTCA KPYIHbIE KOMIIAHWH, JAIONIHE IIPaBO
MEIKUM KOMITAaHMSAM HCIONB30BaTh HMX TEXHOJOTHIO, a CePbE3HBIC IMOTPEOUTEIH

YZIOBJIETBOPSIFOTCS TaPaHTUAMMU JIepKaTesIed TEXHOIOT N .



CpBo0oHbIC HUIIU PBIHKA, 110 KAKUM NPHYHMHAM M KAK TeXHOJI0I' M1
HHPPACTPYKTYPBI YMHOI0 MOOMJIBHOTO I0Ma MOTYT 3aHSTh X

OcHoBHasl Macca NMPUMEHSEMbIX B MPOLECCaX BOJOMOATOTOBKM M BOJOOYUCTKH
TEXHOJIOTHI SIBISIETCSl TPOLIECCAMU C NMPHMEHEHWEM XHUMHWYECKHX peareHToB. Humma
TEXHOJOrMi 0e3 MPUMEHEHUS XUMHMUYECKHX PEareHTOB U XUMHUYECKUX TEXHOJOIHMiH
MPaKTHYECKHU sIBIsieTCst cBOOO HOU. Emé 6osee cBOOOAHOM SBISICTCS HUIIA XUMUYECKUAX
TEXHOJIOTHH, KOTOphIe HE TPHBOISIT K BO3HUKHOBEHHWIO TPYIHO YTHIU3UPYEMBIX
OTXOZ0B; IPAKTHUYECKH CErO/IHS Ha PbIHKE HE MPEICTaBICHbl TAKOTO POAA TEXHOIOTHU U
7 TEXHOIOTHYECKMX MOJyJIeH BXOJSIINX B CHCTEMY BOJIOIIOJTOTOBKH NWHPPACTPYKTYPHI
YMHOTO MOOHWJIBHOTO JIOMa CO BCEMH MOIUPHUKANUAMHA W KOMIIOHOBOYHBIMH
KOH(QHUTYpanusIMH, TIO3BOJISIIOT W JAIOT OCHOBAHUS PACCUMTHIBATH HA 3aIllOJHEHHE
PBIHOYHBIX CEKTOPOB MO KOMIUIEKCHOW OYHCTKE, PEreHepalud W MHOTOKPAaTHOTO
WCTIONIb30BaHMsl BOIHBIX pecypcoB. [1o cocTosHUIO Ha HacTosIee BpeMs, TEXHOJIOTHid,
JIAIOIIUX BO3MOXKHOCTh BECTH pEreHepalMio ‘M  MHOTOKPAaTHOE HCIIOJIb30BAHHE
MIPOMBIIUIEHHBIX CTOKOB, ¢ MUHHUMaJIbHBIMH, SKOHOMUYECKH NPUEMIIEMBIMU 3aTpaTaMH,
IPU TOYTH TIOJHOM OTCYTCTBHU TOKCHYHBIX OTXOJOB, HE OOHApPY)KEHO; KPOME TOTO
TEXHUYECKUE XapaKTEPUCTHKU MOJIYJIeH. CHUCTEeMbl BOJOHNOATOTOBKM MH(PACTPYKTYpb
YMHOTO MOOMJIBHOTO J0Ma TO3BOJSIIOT WX MHTETPUPOBAaHHME B CYIIECTBYIOIINE
YCTaHOBKH W JIMHUH, KOTOPBIE PEATU3YIOT XUMHUUECKUE M JAPYrUe TEXHOJOTHU. B aToM
cilyyae MOJYIM W3 MH(PAcTPyKTYpbl YMHOIO MOOMIJIBHOTO JIOMa PELIAIOT JIOKAJbHbIE
3aJaud B TEXHOJOTMYECKOM Iiepejesie, HO Oyaronapsi BBICOKOMY TEXHHYECKOMY
YPOBHIO, OHH B CBOIO OYEpEIb CYNIECTBCHHO IMOBBIMAIOT TEXHUYECKHI YpPOBEHBb
CYHIECTBYIONIMX TE€XHOJIOTUHM. BX0J Ha pBIHOK IO TaKOM KaTeropuu il TEXHOJIOTU
BOJIOTIOATOTOBKH UH(PPACTPYKTYPHI YMHOT'O MOOHMIIBHOTO JIOMa CYIECTBEHHO OOJIEruEH;

I'1aBHbIE KOHKYPEHTBI TeXHOJIOTHH BOJONOATOTOBKH, BXO/SIIIHX B
HHPACTPYKTYPY YMHOT0 MOOHJIBLHOTO I0Ma

B Hacrosiiiee Bpemsi, TEXHOJIOTHH IIpeylaracMble B MPOCKTaX HH(PACTPYKTYPHI
YMHOTO MOOWJIBHOTO [OMa, HE HCHOJB3YIOTCS HUTAE, MO MPUYHHE CYIIECTBEHHON
HOBH3HBI ATHX TeXHOJOrui. Kak TOJIbKO OyAyT MCIONB30BaHBI JIEMEHTHI yKa3aHHON
TEXHOJIOTMH, HanboJsiee BEPOSITHBIMU KOHKYPEHTaMH MOI'YT CTaTh KPYIHbIE KOMIAHWH,
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tuna 3EHOH B Kanage 1 BUBEH/IU Bo ®panimu. OcoOeHHO HOBBIM SIBISIETCSI METOT
10  a’pOAMHAMHYECKOMY BCIICHHBAHWIO W pa3JelieHHI0O B pe3yybTare 3TOTO
TOKOMPOBOJSIIMX M HE TOKOIPOBOASIIMX (Ppakivii B MOTOKE 0OpabaThiBaeMOW BOJIBI
WM BogHOTO pactBopa. CerofHs 3Ta mpoOiiema MemaeT 0osee MUPOKOMY BHEIPEHHIO
ANIEKTPOXUMHUYECKUX TEXHOJOTHH. DTOT METOJI UCIIBITAH M MOKa3al 00HaAEKUBAIOIIUE
pe3yIbTaTHI.

TexHoJ0rnH, CXOIHBbIE C TEXHOJIOTHEH BOJONOATOTOBKH B MHPPACTPyKType
YMHOr0 MOOWJILHOTO I0Ma, M CYLleCTBEHHOE OTJIMYHe 3TOI TeXHOJIOrHH OT
cyuectByomux. [IpenmyiecTsa n nepecneKTUuBbI pa3BUTHS

Hambonee  NpOABMHYTBIMH  TEXHOJOTHSMH 110  OYHCTKE  CTOYHBIX
METaJUTOCOICPKAIIIX BOM, IPUMEHIEMBIMHU B HACTOAIIEE BPEMs, ABISIOTCS TEXHOIOTUI
JIICKTPOKOATYIISIAN; MPU BCEM CBOEM ITOJIOXKHUTEIBHOM OTIMYHH OT OoJjiee CTaphIX,
PACCUNTAHHBIX HA MPUMEHEHHE XHMUYECKHX PEareHTOB METOJOB, DIEKTPOKOATyISIUI
HE pelaeT BCeX OCTPHIX BOMPOCOB, CTOSAIINX IEPE IPOIeCCaMi BOTOOIHUCTKH U UMEET
PSIl CYIIECTBEHHBIX HEIOCTATKOB, KOTOpPBIE YCTPAHSIOTCS B KOMIIIEKCHOH TE€XHOIOTHH
BOJOMOATOTOBKH ~ MH(PACTPYKTYypsl YMHOTO MOOWIBHOrO 1oma. KopeHHBIMH
MPerMYILIeCTBAMH yKa3aHHOM TEXHOIOFUU SIBIISIOTCS:

o OTCYTCTBHE HEOOXOAUMOCTH B MTPOLIECCE CEAUMEHTALINH;

o OTCYTCTBHE TOKCHYHBIX OTXOAOB, TPEOYIOLIUX CIOKHBIX M JOPOTOCTOSIIIX
METOJIOB YTUIIN3AINY;

o HE  YYBCTBUTEIBHOCTb IpollecCa K  yPOBHIO  KHCIOTHOCTH B
o0pabaTbiBaeMOil BOAEC W OTCYTCTBHM HEOOXOJMMOCTH B KOPPEKTHPOBKE ATOU
KHCIIOTHOCTH;

o YHUBEPCAIBEHOCTh K TPOXUMHUYECKHX MOJIYJICH-peaKTopoB,
MO3BOJISIONIAsA UX HEAOPOTYIO U HECTOKHYIO0 MOAH(UKALUIO AT KOHKPETHBIX yCIOBHH
y motpeourens,

o KaCTOMH3AaIMIO, TIPH COXPAaHCHHWH OCHOBHBIX TEXHOJOTHYCCKHX W
KOHCTPYKTHBHBIX MIPUHIIUIIOB;

° BO3MOXKHOCTb ~ LIMPOKOH  yruyOnéHHOW — yHUUKAIMK  MOJIYJIe
BOJIOMOATOTOBKH YMHOTO MOOWIIBHOTO JIOMa;

o BO3MOXHOCTH BCTpanBaHUs B JI00BIE TEXHOJOTHICCKUE JIMHUU;
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o BO3MOKHOCTh TIPEIBAPUTEILHOTO PAa3/CICHUS TOKONPOBOMILIMX W HE
TOKOIPOBOISIIIUX COCTABISIOMINX BOIHOTO PAcTBOPA;

o BO3MOXHOCTb NMPUMEHEHHUSI HApSAy C JJICKTPOXUMHUYSCKHM H3BIICUCHHEM
METAJUIOB M3 BOJbI HATYPAJIBHBIX M B TOM YUCJIC OMOIOTHYCCKUX MOHHBIX OOMEHHBIX
MaTepHUaoB;

o OT/ENBEHO HEOOXOAMMO pPAaCCMOTPETh JKOHOMHYECKHE IIPEHMYINEecTBa
TEXHOJIOTHH BOJOIIOTOTOBKH HH)PACTPYKTYPHl YMHOTO MOOMIIEHOTO JOMa

Pucynok 5. MuHu-ycTaHOBKA [yl IPUMEHEHUS B FOCIIUTAIIAX

Ha cHuMKe moka3zaHa MHHHU-YCTaHOBKAa Ui TNPHUMEHEHHS B TOCIUTAIIX. B
MPUHIHUIE YCTAHOBKK TaKOTO THUIIAa MOTYT IPHMEHATHCSA M B HHPPACTPYKTYpEe YMHOTO
MOOWJIBHOTO J0Ma. JTa YCTaHOBKA COJEPXKHUT TOJBKO OHY 3JICKTPOXHUMUYECKYIO
SIYEHKY ¢ 00BEMHBIMU TIOPUCTBIMHE JIIEKTPOIAMH U3 YIIIEPOJT YIIIEPOIHOTO KOMITO3HTA.

Onucanue npeajgaraeMoro YCTPOﬁCTBa

[Ipennaraercss KOMIUIEKC TEXHOJOTHYECKMX MOJYJeH, KaIbli U3 KOTOPBIX
SIBIISIETCSI CAMOCTOSITEIIEHBIM CYOEKTOM TEXHOJIOTHYECKOTO 000pYI0BaHHS, CIIOCOOHBIM
(YHKIIMOHUPOBATH B COCTAaBE JIFOOOW TEXHOJIOTMYECKOW JIMHUU AJ1 00pabOTKH BOJBI U
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BOJIHBIX pacTBOpoB. Bcero mnpemnaraercss 7 TUINOB TEXHOJIOIMUYECKHX MOAYIIEH,
MMEIOINX KAl OMpeeNIéHHOe KOIMYSCTBO MOANGHKAIIINA 1 Pa3MEPHBIX KaTETOPH.

Ipennaraemble MOAYIH UMEIOT CIETYIOIIUE TEXHOJIOTHYECKHE XaPAKTEPUCTUKH:
MOIYTH JUIi HAKalUIMBAaHWSA JKUAKOCTH [0 M TMocie o00paboTku. OTH MOXyIH
MPEeACTABIAIOT COOOH NMIMHApUYECKHE EMKOCTH C KOHMYECKHM OCHOBAHHEM U
BKJTIOYAIOT JATYUKH YPOBHS, TEMIIEPATyPhl, KHCIOTHOCTH WIH MIETOYHOCTH, MEIIAIKH U
JIpyrue cTaHJapTHble NpUOOpHl M YCTPOMCTBA, B 3aBUCUMOCTU OT KOH(HUIrypanuu
TEXHOJIOIMYECKOH JIMHUU.

Mopynu ¢GWIBTpalMi B COYCTAaHWH C MOHHONH OOMEHHOM W APYTMMH THIIAMHU
00paboTKU. DT MOAYIH UMEIOT JBa OCHOBHBIX UCIOIHEHHUS: OJHO MPEIHA3HAUEHO IS
BXOJIHOHM (UIBTpamMu, M BTOPOC TPETHA3HAUCHO I (OHHUINHON (GIIBTparuu. DTH
MOIYTH OTJIMYAIOTCS M0 MOJU(UKAIMAM W pa3MEpHBIM KaTeTOPUSAM H SIBISIOTCS
OpPUTUHAIILHOU TEXHOJIOTHEH.

Mopynp a3poANHAMHYECKON TypOO-(pIOTAINH: MCIIONB3YEeT a’3pOANHAMUYCCKUI
reHepaTtop TeHbl Ui (OPMUPOBAHMA MEHBl B AMHAMUYECKOM BOCXOAAIIEM IIOTOKE
oOpabaTbIBaeMOi KHUAKOCTH. MOIyIb U BCE €Tr0- TeXHOJIOTHYECKHE M KOHCTPYKTHBHEIC
3IIEMEHTBI SABIISIOTCS OPUTHHANBHON TEXHOIOTHEH aBTOPa HACTOSAIINX KHHUT.

Mogyns  —  peakTop  3JEKTPOXHMHYECKOH  00paboTKH: OCHOBHOI1
TEXHOJIOTHYECKUI MOIyNnb KOMIUIEKea, HMeeT |2 WCMOMHEHWH A  pa3sdIuyHbIX
anIIuKauui. SIBiasieTcs OpUruHHaAILHOM TEXHOJIOTHEH aBTOpa HACTOSIIIIUX KHHUT.

Mopyns — KOJIOHHA JUIS - MOHHO-OOMEHHOH 00pabOTKHM: MOIYyJdh CIOCOOEH
paboTaTh ¢ CHHTETHUECKUMH M HATYPalbHBIMU HOHHBIMH OOMEHHBIMH MaTepHaiaMH, B
coyeTaHMH WM 03 COYeTaHWH ¢ JpyrUMH MaTepHataMu. MOJynb SBISETCS
OpPUTMHAIILHOI TEXHOJIOIHEH aBTOpa HACTOSIINUX KHUT .

Bce nmepeuncieHHble MOIYNIHM UMEIOT HECKOJIBKO Ipajaluil, OTIMYAIOMIMXCS IO
MaKCHMaJIbHO BO3MOXKHOM IPOU3BOIUTEIBHOCTHU

° 500 nuTpoB B yac;
° 750 nmuTpoB B yac;
° 1000 nutpoB B uac;
° 1250 nutpoB B uac;
° 1500 nutpos B Hac;

W3 yka3aHHBIX 7 MOJyJieil MOTYT OBITh COCTABJICHBI TEXHOJIOTHUECKUE JTUHUN IS
pereHepanuy ¥ PEHUPKYISIUH BOABI B PA3IHUYHBIX TEXHOJIOTHYECKHX MPOIECccax.
Kon¢wuryparus 1uHuUi, O1aronapsi MOAyJIbHOH KOHCTPYKIIMU, UMECT BHICOKHH YPOBEHb
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KOMITOHOBOYHOH M TEXHOJOTHMUYecKoW rubOkoctu. brmaromapsi momHOW aBTOHOMHOCTH
MOJTyJIel, OHU MOTYT OBITh BCTPOCHBI B CYIIIECTBYIOIIUE JIMHUN 00paboTKH Bojbl. To ke
caMo€ BO3MOYKHO B COYETAaHMH C JPYIMM TEXHOJOTMYECKHM O0OpYyIOBaHHEM, HE
BXOMSIIMM B  YHCJIO OPHTHHAJIBHBIX  MOJYJIeH  CHUCTEMBI  BOIOMOATOTOBKH
UHGPACTPYKTYPbl YMHOTO MOOHMJILHOTO JIOMA.

O6cay:KuBaHue yCTAHOBKH

Mopynu  BOZOIOATOTOBKM HHQPACTPYKTYPHl YMHOTO MOOWJIBHOTO JIOMa
pa3paboTaHbl TakuM 00pa3oM, YTO OMNEpalud OOCITYKMBAaHUS U ONEPATUBHOIO
MOHUTOPHHIA CBEJEHbI K MUHUMYMY. YIIPaBICHUE MOAYIISIMU MOXKET OCYIIECTBIIAThCS
B IIOJIHOCTBIO aBTOMAaTHMYECKOM pPEKUME HIU B JIIOOBIX JIPYrHX BapuaHTax, MEHee
CIIOXKHEIX. Bo Bcex MOAynAX TeKyInee oOCITyKHBaHHE CBOAUTCSA K 3aMEHE OJHOPA30BBIX
TEXHOJIOTHYECKUX JIEMEHTOB. Bpems, HeoOXoauMoe Ui 3THUX OINepaluii CBEICHO K
MHHHMYMY 1 BBIIOJIHEHHE TaKOTO poja omepaiuii He TpeOYyT CHenuaIbHON
HOJATrOTOBKYU OIepaTopoB. MMeeTcs: BO3MOXKHOCTD AJISl AUCTAHUUMOHHOIO MOHUTOPUHIA,
YTO OYeHb Ba)KHO AJISI COBPEMEHHBIX BBICOKOTEXHOIOTHUHBIX MPOM3BOACTB. CHCTEMBI
yOpaBIeHHA  KaXObIM  MOAYIEM  NPUCIOCOONCHBI AN BCTPAUBAHUS, IPHU
HEOOXOIUMOCTH, B 0oJiee KpYMHbIE CUCTEMBI YHPaBICHUS TEXHOIOIMYECKUX JUHHUNA U
LEITBIX aBTOMATU3UPOBAHHBIX MPOM3BOACTB. YUHUTHIBas TOT (haKT, 4TO BCE OCHOBHBIC
IIPOLIECCHl B MOJYJIAX, OCYIIECTBISIIOTCS IPU  IHOMOLIM  BJIEKTPOXUMHUYECKOIO
BO3JEHCTBHS, KOHTPONb 3a MpOLECCaMH CYLIECTBEHHO OOJerdéH, Tak Kak o
OTKJIOHEHMSIM TOKOBBIX IIapaMeTpPOB, HMEETCSl BO3MOXKHOCTb OTHOCUTEIBHOIO
CPaBHEHMS PEAJIbHBIX U 3a/IaHHBIX IIapaMETPOB.

HM3roroBjieHune YCTaAaHOBKM: CeﬁeCTOI/IMOCTb, BapUaHThI MapKEeTUHTIa,
CTOUMOCTDb BAPHUAHTOB, IECHBI 15 norpeﬁnTeJleﬁ

Jns  u3rotoBieHust MoAyjled He TpeOyeTcsi CHEeUMalbHBIX MaTepHalioB,
KOMITOHEHTOB M TexXHonoruid. Jlroboe cpemHee MAIIMHOCTPOUTENBHOE MPEIANPHUITHAES
CHOCOOHO OPraHM30BaTh M3rOTOBJICHHE U COOPKY Moayneil. YuuTbiBas TOT (akrt, 4To
CTPYKTYypa BCEro OOOPYAOBAHHS SIBISETCS MOAYJIBHOW, W KaXKAbI MOAYIb SIBISIETCS
(YHKIIMOHATBFHO 3aKOHYCHHBIM M aBTOHOMHBIM alllapaToM, CEPUITHOCTh MPOU3BOJICTBA
YBEJIMYUBACTCS, YTO IMOJOKHUTENBHO CKa3bIBAaeTCsl Ha ceOecTOMMOCTH. BBuay BbICOKOMH
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CTEeNeHN YHU(PHUKAIUU KOHCTPYKIMHA MOIYJeH, MMeeTCs BO3MOKHOCTh M3TOTOBJICHUS
pPa3HBIX MOJYJIe Ha pa3HbIX NPEANPUATUAX U JaXKe B pa3HbIX CTPaHaxX, YTO MO3BOJSAET
napanieabHO BXOJUTh Ha PBIHKU TEXHOJIOTUYECKOTro 000PYA0BaHHS PA3IUUHBIX CTPaH U
CYIIECTBEHHO CHU3WUTH TPAHCIIOPTHBIE M TaMOXEHHbIE pacxonbl. CTOMMOCTH IOJHON
KOHQUIypalud U3 CEeMH MOAYJIEH CO BCeM HEOOXOOUMBIM JOTOJHUTEILHBIM
00opyIoBaHHEM JJIsl KOHTPOJIS, YIPABJICHUS, CBA3H C CHCTEMaMH YIpaBJieHus Ooinee
BBICOKOTO YpOBHS, HAOOpOM 3alacHbBIX YacTeil M arperatoB, MaKCHMAaJbHOMN
MIPOM3BOAUTENBHOCTEIO B 15 TajyioHOB B MMHYTY, NPH H3TOTOBJIEHUM, HAalpUMep, B
Wspamue, cocranser npubiausutenbHo 65 toicsy gouiapos CHIA. CTouMocTh Kaxa0ro
MOJyJIsl BApbUPYETCS B 3aBUCUMOCTH OT OOJIaCTH NPUMEHEHHUs, IPOU3BOJUTEIBHOCTH,
YPOBHS CHUCTEMBI YIIPaBJICHUS U CTETIEHN aBTOMaTH3anuu. [1o cioxuBIIeiics npakTHKe,
HMMEIOTCSI MOJIEJI MAapKETHHTA JIJIsl 000PYI0BaHUS TAaKOTO THIIA:

° Mpojiayka O0OpYJOBaHUs C TMOCICAYIOIIEH TPOdaKEeH CMEHHBIX |
pacxXoayeMbIX MaTepHaloB: JIIEKTPOIOB, MOHHBIX OOMEHHBIX MAaTEepPHalOB, Karcyl,
HaTypalbHBIX MOHHBIX OOMEHHBIX  MAaTepUalIOB;~ KOMIIO3UTHBIX  MAaTEepHajoB,
AKTUBUPOBAHHBIX YIJIEH.

° nepeaada o0OPYAOBaHHS B apeHy, KOTJa B CTOUMOCTD apeHIIHOW ITIAThI
BKJIIOUEHBI 3aTpaThl HA CMEHHBIC M PACXOYEMble MaTepUaIbI.

° nepenaya o0OpynOBaHUA B apeH/y, KOI/la B apeHAHYIO IUIaTy HE BXOIAT
3aTpaThl HA CMEHHbIE MaTepHaIIbl U KOMIIOHEHTHI.

° Mpy TpojAaXe NPEIyCMOTpEHa OINUIMA Ha HaKallIMBaHUE IUIATeXed 3a
apeHIy, C 1EJIbI0 JalIbHEHIIICH MOKYIKH 000y 10BaHMS.

Hcnonp3oBanue B cucteMax yrnpaBieHUs U KOHTPOJISA 3JIEMEHTOB UCKYCCTBEHHOI'O
MHTEJJIEKTa U UCKYCCTBEHHBIX HEHPOHHBIX CETeH Takke MOXKET MOBIMATH HA CTOUMOCTh
YKa3aHHBIX MOJIyJICH ¥ UX KOH(UTypaIuii.
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CHcTeMa ISl OYMCTKH M pereHepalud BOJbI, B KOTOPOH MHHOBAIIMOHHbIE
3JIEKTPOXUMHUYECKHUE PEAKTOPHI BBeeHbI B CTPYKTYPY M3 MeMOpaHHBIX GHILTPOB
H aBTOMATHYECKHX CAMOOYHIIAIOIINXCH MeXaHHIeCKNX (PHILTPOB

B cucremy BXOIUT BBOJIHBIM HAKOMUTENBHBIA MOJYJIb W BaHHA (UHAIBHOM
CeIUMEHTAINU U MPU 3TOM B CIIydae HEOOXOAMMOCTH K HeH MOXKeT OBITh MOAKIIOUCHA
YCTaHOBKA C KOJIOHHAMH MOHHOH 0OMEHHOH 00pabOTKH ¢ MPUMEHEHHUEM HATypPalbHBIX
MOHHBIX OOMEHHBIX MaTepHanoB — Tuma lleodMTOB M pereHepHpPOBAHHBIX HOHHBIX
OOMEHHBIX CMOJI — KATHOHUTOB U aHUOHUTOB.

ONeKTpOXUMHUYECKHE PEaKTOPhl BKIIOYAIOT KaXIblii 1O JABE MapanieldbHbIX
JNIEKTPOXUMHIECKIX SYCHKH C BO3MOXHOCTBIO TIPAMCHEHHS pPAa3IHYHBIX THIIOB
AIICKTPOJIOB, PAOOTAIONIHX 10 METOAY, 3AIIMIIEHHOMY 0a30BBIMHU ITATCHTAMH KOMITAHUH,
Omaromaps KOTOPOMY CYIISCTBEHHO CHIDKEH pacXoi SHEPTHM Ha  IIPOIECC
AIIEKTPOXUMHIECKON 00paOOTKH.

Bcest cuctema mocTpoeHa MO MOIYJIBHOMY MPHUHIMITY C THOKOW KOMITOHOBOYHOMN
CTPYKTYpOH W NIpH HEOOXOAMMOCTH MOXET OBITh WHTETPHPOBAHA C KOHTPOIBHBIMH U
YIPaBIAIOIUMH TPOILECCOPAaMH  C O3JEeMEHTaMH HCKYCCTBEHHOTO HHTENJIEKTa U
HCKYCCTBEHHBIX HEPOHHBIX CETEH.

Kpome Toro, 3Ta ke cucTeMa Ho3BOJsIeT HHTETPUPOBATh B HEOOXOIUMBIX MECTax
U y3J1ax e TeXHOJOTHYECKHX TPYOOIPOBOI0B OECKOHTAKTHBIC CEHCOPHBI, pa0OTaIOIIIE B
PEKUME DPEAIbHOIO BPEMEHM ( C IpPUMEHEHMEM M Ha 0a3e »JIEKTPOMAarHuTHOMH
PE30HAHCHON CIIEKTPOCKOMHH.

IpousBoaurensHocTh cucteMsl — 3000 1uTpoOB B vac.

CucTeMbl Takoro TUIA NPOM3BOAWINCH B I3pamie M HpeaHa3HAYalIuCh JUIs
3aBoyioB nevatHbIX iaT B CHIA, kotopeie B Hauane 2000 roga ObUIM MpPaKTHUECKH
IIOJIHOCTHIO NepeBesieHbl B Kurail (617 3aB0/10B [10JIHOIO TEXHOJIOIMUYECKOTO LIUKJIA).
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PucyHok 6. YcTaHOBKa € TpeMsl KOJIOHHAMH HOHHOIH 0OMEHHOI 00pabOTKH, B KOTOPBIX IPUMEHSIIUCh
HPOHUIIAEMbIE KATICYIIbI C IPaHyIMPOBAHHBIM HaTypaibHbIM Lleoaurom
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PucyHok 7.YcranoBka a1 00pabOTKH BOJIbI M BOJIHBIX CTOKOB, MPEACTABICHHAS HA
PUCYHKE 1 KOMOMHHUPOBAaHHAsI CUCTEMa MOJYJICH JIJIsl OYMCTKH U PEereHepaliii CTOYHbIX
BOJI
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Ha pucyHke moka3aHa yCTaHOBKa IUIsi OOpaOOTKM BOABI W BOJHBIX CTOKOB,
MIpe/ICTaBJICHHAsl HA PUCYHKE M KOMOMHHMPOBAHHAs CUCTEMa MOMAYJIEH Ui OYUCTKU U
pereHepanuu CTOYHBIX BOJ, pa3paboTaHHas M IPEJICTABJICHHAS B OMHCAHUU HMEIOT
SKBUBAJICHTHBIC 0a30BBIE MOAYJH, YCTAaHOBKA JUIS JIEKTPOXUMHUYECKOW KOATYISIIUN U
MOJ1YJIb JICKTPOXHUMHUYCCKUN PEaKTop, OJAHON M3 (YHKIUH KOTOPOTO TAKXKE SIBISETCS
TypOOKOAryIsLusl.

BazoBbie pe3ynbTaThl paboThl YKa3aHHBIX YCTPOWCTB OJHOTHITHBIE, HO Oyiarogaps
0oJiee TPOJIBUHYTOMY KOHIICTITyaJbHOMY PELICHUIO, MOIYJIb — 3JICKTPOXUMUYECCKUI
peakTop 0o0JiafiaeT CyNIECTBEHHOW HOBH3HOM OCHOBHBIX TEXHMYECKHX PEIICHUH M ero
(yHKIIMOHAIBHBIE BO3MOXKHOCTH TOPa3Jlo LIUPE, YeEM MPOCTO HapabOTKa KOAryJsiHTa Ha
0ase xene3a U3 AMEKTPOIOB YCTAHOBKH AIIEKTPOXUMHUYECKON KOATYIISIINH.

Bo-TiepBBIX, MPHUHIMIHAAILHO HOBBIM M CYIIECTBEHHO Oosiee 3((HEKTUBHBIM
SIBJIIETCS. M3TOTOBJIEHHUE 3JIEKTPOIOB AJIEKTPOXUMUYECKUX SUEEK 3JIEKTPOXUMUYECKOTO
peakTopa W3 YriepoJ — YIrIEpOJHOW BaThl B O0OJOYKE W3 BUCKO3HON TKaHH,
HACBILEHHON YIJIepo]l yIJIepOJHbIM KOMIIO3UTOM METOJaMU IMUPOJIM3a B BaKYyMHBIX
TYHHEJISX.

Bo-BTOpBIX, KOHPUrypalusi MEKIIEKTPOAHOTO MPOCTPAHCTBA MO3BOJSIET BECTH
00paboTKy B BOCXOJISIIEM TOTOKE, YTO CYIIECTBEHHO CHM)KAET 3aTpaThl SHEPrHU Ha
mporiecc 1 1aéT BO3MOXKHOCTh ()OPMHUPOBATEH KOATYJISTHT M3 MaTEPHATIOB, 3arPSI3HSIIONIIX
BOJY, HE MOABEPTast NeCTPYKIIMH JIEKTPOIBI.

B-TpeTbuX, B 3TOM K€, DJICKTPOXMMHUYECKOM peakTope OJTOT (akTop HaéT
BO3MO>KHOCTh KOPPEKTHUPOBATH YPOBEHb KUCIOTHOCTU WM MIENOYHOCTH COBEPUICHHO
0e3 HCIOIb30BaHMS XMMUYECKAX PEareHTOB.

B-ueTBEPTHIX, BCE MEPEUUCICHHBIE KOHCTPYKTHBHBIC (DAKTOPBI MO3BOJISIIOT OJUH
U TOT JX€ TMOTOK 00padaThiBaeMON >KHUIAKOCTH pPAa3lelIuTh Ha MOTOK C KHCIOTHOM
peaKiueil 1 Ha MapajuIeIbHbIN MOTOK ¢ MPOTHUBOMOJIOKHON peakue.

B-naThIX, TOSBISETCS BO3MOXKHOCTB, Onaromapsi yka3aHHOH KOH(UTYypamuu H
MaTepuaigaM AJIEKTPOXUMHUYECKUX S4YeeK, YCTAaHOBUTb Ha BXOMALIMX M BBIXOSIINX
MIOTOKaX CEHCOPHBIC MOJYJIHM, padoTalollke Ha MPUHIMIAX SJIEKTPOMArHUTHOMN
PE30HAHCHOM CIEKTPOCKONHUU U IO3BOJIAIOIIME BECTU OHJIAH KOHTPOJIb MapamMeTpoB
00paboOTKH B peKHME PealbHOTO BPEMEHH.

3HAYUTENBHBIM TMPEUMYIIECTBOM B TEXHHUYECKMX BO3MOXKHOCTSX MOMYJIA
3JIEKTPOXUMHYECKOTO PEAKTOPA SBISIETCS MapaJIeIbHOE WIH  IOCIIEI0BATEIBHOE
MPUMEHEHNE BUXPEBBIX TIE€HEPATOPOB KaK IMeped BXOJAOM B DIEKTPOXUMHUYECKUN
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peaxkTop, Tak M IOCJIe BBIXOJA U3 JJIEKTPOXMUMUYECKUX SUEEK DIEKTPOXHUMHUYIECKOTO
peakTopa.

DTO TaKKe MO3BOJICT OCYIIECTBUTh OUYUCTKY MOTOKA 00padaThiBaEMOM JKUKOCTH
Ha BXOJE B MEXKOIIEKTPOAHOE MPOCTPAHCTBO DIEKTPOXUMHUYECKHX SUEEK U
CTUMYIUPOBaTh 3QPEKTUBHOE TCUCHUE CEIMMEHTALINN 3arPs3HEHUH TIociie 00paboTKU B
AIEKTPOXUMHUYECKOM peaKTope U 00pa3oBaHUH B TIOTOKE KOATYIISHTA.

I'mbKoCTh W MIMPOKHE BO3MOKHOCTH KOMIUICKCHOM CHCTEMHOM ajanTtaiuu c
AJIEKTPOXUMHUYECKUM pPEaKTOPOM MOJYJICH Il BCEX BHUAOB 00pabOTKH CTOKOB 0Oe3
MIPUMEHEHUS] XUMHUECKHX PEarcHTOB, MO3BOJISIOT B OJTHON TEXHOJOTHYECKOW IMENOYKe
COCJIMHUTb MOJYJIH KJIACCHMYECKOIo THUMA W MOAYJHM, paboTalomue MO METOAY
ANEKTPOXUMHUUECKOTO BO3/IEHCTBUSI.

K TakuM MOIyssiM MOXXKHO OTHECTH BBOJHYIO OYHCTKY MPH TIOMOIIM BHUXPEBBIX
TEHEepPaTOpOB TEHBI, MOAYJIN CEAMMEHTAMH C AaKTUBUPYIOIIUMH BHUXPEBBIMHU
TeHepaTopaMu IeHbl, KOMOWHHPOBaHHbIC WHHOBAIIMOHHBIC CEKIMOHHBIC KOJIOHHBI
MOHHOW OOMEHHOW OYHUCTKH C CETMEHTaMH, HCIOJIB3YIOIUMH T'PaHyJIHMPOBaHHBIN
HATYypaJIbHBIA IIEOJHUT, & TAKKe ABTOMATHUYECKHE MEXaHWYEeCKHE CaMOOYHIIAIONIHECs
(UABTPBI.

B coderannu ¢ BCTpOECHHBIMH BO-BCE BHYTpPEHHHE TpPYOONPOBOIBI MOIYiel
cUCTeMbl OECKOHTAKTHOIO OHJIAMH < KOHTpOJII 10 METOAaM d3JEKTPOMAarHUTHOI
PE30HAHCHOM  CHEKTPOCKONHHM, BCS IIEMOYKAa COYETAHHs  BBILCTIEPEUHCICHHBIX
JIOKAJBHBIX MOJYJeH JaéT BO3ZMOKHOCTh B OJIHOM JIMHUHM OCYIIECTBUTH KaK OYUCTKY,
TaKk MU pereHepaluio CTOYHBIX BOJ U OCYIIECTBUTH LEJEBYIO PELHUPKYIIALUIO
pereHeprpoOBaHHONW BOJBI B paMKax €€ TOTpeONieHHs, Ha NPEANPHUITHSX THIIA,
HaTpUMep, CeIbCKOXO3IUCTBEHHBIX (hepM

Bce ocHOBHBIE TIapaMeTpbl TEXHHYECKON XapaKTePUCTUKU CHCTEM IJISi OUUCTKH
WHIYCTPHAIBHBIX CTOYHBIX BOJ, COJEp)KAIIUX B CBOEM COCTaBe YCTAaHOBKY
ANEKTPOXUMHUYECKOH KOAryIsiiud W OOECIeYHBAIOUIYI0 B KOMIUIEKCE TIyOOKYIO
OYUCTKY BOJBI OT 3arps3HEHUH Pa3IMYHOTO XapakTepa, BKIOYAs HOHBI TDKEIBIX
METaJUIOB, MMEIOTCS M B TMPEAJIOKEHHOM CcucTeMe, coJepKamed MOaynu —
ANEKTPOXUMHUUECKHE PEAaKTOPhl Takke oOecreuuBaromye (OpMUPOBAHHE IPOIECCOB
JIEKTPOKOATYJIALUN U INIyOOKYI0 OYMCTKY CTOUHBIX BOJ OT 3arpsi3HEHUH Pa3InyHOIo
XapakTepa.

U cucrema mokazaHHasi B HACTOSIIIEH KHUTE U MPEUIOKEHHAsT pa3padOTINKaMH 1
nzo0peraTeqsiMM  TEXHOJIOTUM  ONEpaTHBHAasi aBTOHOMHAsi CHCTEMa  BBINOJIHSIOT
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9KBHBAJICHTHBIC OYHCTHBIC OMEPAIMU, B KOTOPHIX HAPSAY C MOJArOTOBKOW KOAryJsHTa
0e3 TMPUMEHEHHs] XUMHYECKHX PEarcHTOB IMOCIEIOBATEIFHO MPUMEHSIIOTCS OTepaluu
(dbnoTtanuu, ceIUMEHTAllM, HOHHOTO 00MEHa, MEXaHMYECKON (UIbTpAIK, KOPPEKIIHH
YPOBHS KACIIOTHOCTH H TIPU HEOOXOAMMOCTH — adpalnu.

Pe3ynbratel, MOKa3aHHBIC B MHOTOYHCICHHBIX OTYETaX KOMIIAHUH H3rOTOBUTENICH
W OKCIUTYyaTAallMOHHHKOB HJCHTHYHBI HOTCHIMAIBHBIM  pPE3yJbTaraM  CHCTCMBI
MPE/JIOKEHHOW ~ MEPBBIMH ~ M300peTaTeNsiIMK  9TOr0  KOMIUIEKCa TEXHOJOTHH U
OpPHUIMHAIBHOW KOHCTPYKLHUH, B KOTOPOW MMEIOTCS TOMOJHUTEIbHbIC HWHHOBAIIMOHHBIC
KOHCTPYKTHBHBIC JJIEMEHTBI PACIIUPSIONINE TEXHOJIOTUYCSCKUN TUania30H M CIOCOOHbBIE
B JAJbHEHIIEM TIPH HEOOXOIUMOCTH yrIIyOHTh W3BJICYCHHE M CElapaluio 3arpsi3HEHUH
BCEX BUJIOB.
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IIpensioxkenne Mo MPOEKTY LEHTPAIM3OBAHHON KOMILIEKCHOIH CHCTeMBI MO
NnpeABapUTeIbHOI BXOAHOII 00padoTKe BOJONPOBOJHON BOAbI U M0 pereHepanuu
3TOi BOJABI NOCJIE HCIIOJIb30BAHUS

OO0BEM  HCIIONIB3YEMOW BOZABI B TOJIHOM COOTBETCTBHM C TPEOOBaHHUSIMHU
CTaHIAPTOB 110 00ECTICUCHHUIO BOJIOM KUIIBIX €ANHUII.

PacuérHoe kommdecTBO *)uibix eauHull — 100.

[IpennonaraeMmoe KOJIMYECTBO MPOKUBAOIIMX B 3TUX JKUIBIX eauHALAax — 150.

KommiekcHass cucteMa BOJOOOECIieUeHUs] BKJIOYaeT B ceOs 4 Trpymisl
B3aMMOCBSI3aHHBIX 110 IPUHIUITY U B3aUMOAEHCTBUIO COCTaBHBIX YacTel MOJIyJe:

° MOJyJH BXOJHOTO KOHTPOJISI W TIPEeIBapHUTENLHONH O00pabOTKH, BKIIIOYAs
EMKOCTH JUISI BOJBI Ha BXOJE B CUCTEMY M EMKOCTH PE3EPBHOW BOJBI JUIS MAKOBBIX
Harpy3oK. [peasapurenbHas obpaboTka BKIIOYAET  DJIEKTPOXUMHUYECKYIO
JIe3UH(EKINI0, adpalrio U TIOBBIIICHHE KOHIEHTPALUU KUCIOPOAA 10 YPOBHS MOTHOMN
caTypauud. Moaynu BXOJHOTO KOHTpOJISL paboTaroT Mo OECKOHTAaKTHOMY METOAY Ha
0a3e MPUHIHIIOB YJIEKTPOMArHUTHONW PE30HAHCHOHN CIIEKTPOCKOTUHU

° JIOKaJbHBIE MOJIYJHU JUIS DJICKTPOXUMHUYECKOH 00paOOTKH OTIENbHBIC IS
KaX10M *KMJIOH eJUHULBI U BKJIIOYAIOLIE Ha BX0e OJIOKH — CUETUMKOB PAcXoAa BOJbI C
KOHTPOJIBHOH CEKIMel B peXUME PeajibHOro BpeMeHH (OECKOHTaKTHOMW, paboTtaromieit
Ha MPHUHITAIE JJIEKTPOMArHUTHON PE3OHAHCHOM CIIEKTPOCKOIIHH)

° MOJIyJM HAKOTMTENW HCIOJIb30BAaHHOM BOABI C pa3lelieHHeM BOJIbI Kak
MHUHHMYM Ha JIB€ TPYIIIIB, - COASPKAILIEH OTXOIbI U3 TYaJIIETOB U 00IIHe

° MOJIyJH pereHepannud HCIOIb30BAHHOW BOIBI C KaK MHHHMYM IBYMS
CeKLMSIMU — JUIL BOJBI C COAEp)KaHMEM (EKAIbHBIX YacTUL U JJII OCTAIbHOW BOJBI.
MOJIYJIM BKJIIOYAIOT CHCTEMBbI CeTapaliy ¢ BUXPEBBIMH I'€HEPATOPaMHU TEHBI U CHCTEMBbI
Ui QUHAIBHOTO KOHTPOJsl Oe3 HENOCPEJCTBEHHOTO KOHTaKTa, paboTarolue Ha
MPUHIUIAX 3JIEKTPOMAarHUTHON PE30HAHCHOMN CIEKTPOCKOIHH

KpoMme omnepaTuBHBIX MOJyJeld KOMIUICKCHAs CHCTEMa BOJOOOECIICUCHHS
BKJIIOYAET KOHTPOJBbHYIO M YIPABIAIOIIYI0 IMPOLECCOPHYIO CEKLHIO C 3JIEMEHTaMHU
WCKYCCTBEHHOTO  WHTEJUIEKTa HM  HCKYCCTBEHHBIMH  HEHPOHHBIMH  CETSIMH,
00eCTIeYNBAONIYI0 BO3MOXKHOCTH TUCTAHIIHOHHOTO YIIPABJICHHUS U KOHTPOJIS B PEKUME
peanbHOTO BPEMEHH.

22



IIpoeKT HeHTPAJU30BAHHOH KOMIUIEKCHOWH CHCTEMBI MO MPeABAPUTEIbHOM
BXO/IHOIi 00padoTke BOJONPOBOAHOI BOABI M IO pereHepalMu 3TOil BOABI IocJie
HCIOJb30BAHUSA

I'pynna pa3padoT4ukoB:

PykoBoauTENb TPYMIIBI

Benymmii TexHudecknii pa3paboTUuK, pa3padOTUMK KOHLENTYAIbHBIX PELICHUH,
KOHTPOJIEP PabOT 10 MCIBITAHUAM CHCTEMBI [IOCIIE U3rOTOBJICHHSI M MOHTaXa Ha MECTe

Pa3paboTank NOKyMEHTamnu, Mojeneil, pabounx YepTekei, TeXHOIOTHYSCKUX
MHCTPYKLHUH, 9KCIUTYaTalMIOHHOH JOKYMEHTALlMH, KOHTPOIEP paboT MO M3rOTOBICHHIO
1 cOopKe, 10 YCTAaHOBKE M MOHTaXY, 110 BHEIPEHHUIO H KOHTPOJIO PE3yIbTaToOB

[TpurnaméHape CrenUaIiCThL:

VHxXeHep 2IeKTPOTEeXHHUK — IS pa3pabOTKH UCTOYHUKOB ITHTAHUS.

VHXeHep 10 MHKpPOINEKTPOHWKE — JUIS pa3pabOTKH CHUCTEM YINPaBICHUS M
KOHTPOJISL.

[purnaménnoe MPOM3BOACTBO — H3TOTOBUTENb OMBITHOTO 00pasIia.

IIpenBapurtenbHblii pacyéT 3aTpaT BpeMEHH Ha BbINOJIHEHHE MIPOEKTA:
e Texnuueckoe 3aganue
e  DCKHU3HBIHA MPOCKT
e TexHuueckuii MpoeKT
e Pabouwmii mpoekt
e I3roToBiieHHE ONMBITHOTO 00pasLa
e [IpenBapuTenbHbIE HCIBITAHNS OMBITHOIO 00pa3a y W3roTOBUTENS
e MoHTax OnbBITHOrO 0Opasla Ha MecTe
e [IpuémHbIe UCTIBITAHUS OIMBITHOTO 00pa3ila Ha MECTE YCTAaHOBKHU
e ABTOpPCKOE CONPOBOXACHHUSA IIEPBOTO T0OJa SKCIUTyaTallUd OIBITHOTO
oOpasua

3aTpaTbl BpeMeHH Ha MPOEKT:

KonndecTBO pabounx 4acoB UCTIOIHUTEICH:
PykoBoautens rpymnmsl — 540 4acos.
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Benymuit Texuudeckuii pa3paboTyuk, pa3paboTYNK KOHIENTYaJbHBIX PELICHUH,
KOHTPOJNEP paboT IO UCIIBITAHUSAM CHCTEMBI MTOCJIC M3TOTOBICHHUS M MOHTa)ka Ha MecTe
— 540 gacos.

Pa3paboTunk MOKyMEHTAIlMH, MOpenei, paboumx depTekeH, TeXHOIOTHISCKUX
UHCTPYKLHUH, IKCIUTyaTallMOHHOM JOKyMEHTAallUH, KOHTPOIEP paboT MO H3TOTOBIECHHIO
n cOopke, O YCTAaHOBKE M MOHTaXy, 10 BHEIPEHHUIO M KOHTPOIIO pe3ynbTaToB — 680
4acoB.

WHxeHep 31eKTPOTEXHUK — JIJIsl pa3paO0TKU UCTOYHUKOB nuTanus — 120 4acos.

WmxeHep MO MHKPOIJIEKTPOHMKE — A pa3pabOTKU CHCTEM YIPABJICHUS U
KOHTpouist — 80 yacos.

[IpenBapuTenbHas OLEHKa CTOMMOCTH M3TOTOBJICHHUS OMBITHOTO oOpasia — 60 000
JI0JIapOoB.

[IpenBapuTensHas OIEHKAa CTOMMOCTH MOHTaKa ONBITHOTO 00pa3ia Ha MecTte — 19
000 nosmapos.

Pacuér kajieH1apHOT0 BpeMeHHU HA MPOEKT

CornacoBaHrue OCHOBHBIX NTapaMETPOB, TPEOOBaHMI, XapaKTEPUCTUK U KPUTECPUCB
OTIBITHOTO 00pa3ua — 2 HeJleNnr OT Havyajia HPOeKTa.

Texunyeckoe 3amanue — 3 Heaenu (0T 3 Hexenu 10 6 HeAen BKIFOUYUTEIBHO).

CornacoBaHue CO BCEMHU 3aMHTEPECOBAHHBIMH CTOPOHAMHU TpOeKTa — 1 Hemens
(ot 7 Hepenu 110 8 Henemn).

Dcku3Hbll poekT — 3 Heaenu (ot 9 Hepenu no 11 Hexenn).

Texanuaecknit mpoext — 4 Henenn (ot 12 Hemenu 10 16 Hexenn BKITFOYUTENBHO).

Pabouwnii mpoekT — 6 Henens (o1 16 Hepenu 1o 22 Heaenu).

H3roToBieHue ompITHOrO oOpa3ia — mpeABapuTeNnbHas oneHka 24 Henenu (ot 23
Hezenu 10 47 HeJleny BKIIOYUTEIBHO).

[peaBapuTenbHble UCIBITAHUS OMBITHOIO O0paslia y M3rOTOBUTENS — 3 HeIelu
(ot 47 nenenn no 50 Hemenmn).

MoHTax onbsITHOro 06pasua Ha mecte — 3 Heaenu (ot S0 Henenu 10 53 Henemnu).

[Mpuémuble HCIBITAHUS OMBITHOIO 00pa3lia Ha MECTe YCTaHOBKH — 4 Henmenu (OT
53 Henenu 10 57 HEACTHN BKIFOUUTEIIBHO).

ABTOpPCKOE COIPOBOXKJICHUSI TIEPBOTO T'0Jla AKCIUIyaTallMd OINBITHOTO OOpasia —
48 menens (ot 57 nenenu no 105 Hemenn).
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CHHCOK MCI0JIb30BAHHOM JINTEPATYPbl, NATEHTHAS U JTULCH3UOHHAS
uHopManumn

IPUIOXEHHUE 1

A system for purification and regeneration of water in which innovative
electrochemical reactors are incorporated into a structure of membrane filters and
automatic self-cleaning mechanical filters

The system includes an introductory storage module and a final sedimentation bath, and
at the same time, if necessary, a unit with ion exchange treatment columns using natural
ion exchange materials - such as Zeolites and regenerated ion exchange resins - cation
and anion exchangers

Electrochemical reactors each include two parallel electrochemical cells with the
possibility of using various types of electrodes, working according to a method protected
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by the company's basic patents, due to which the energy consumption for the
electrochemical processing process is significantly reduced

Systems of this type were produced in Israel and were intended for printed circuit board
factories in the USA, which were almost completely transferred to China (617 factories
of'a complete technological cycle)

The whole system is built on a modular principle with a flexible layout structure and, if
necessary, can be integrated with control and management processors with elements of
artificial intelligence and artificial neural networks

In addition, the same system makes it possible to integrate non-contact sensors operating
in real time using and based on electromagnetic resonance spectroscopy in the necessary
places and nodes of its technological pipelines.

The whole system is built on a modular principle with a flexible layout structure and, if
necessary, can be integrated with control and management processors with elements of
artificial intelligence and artificial neural networks
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In addition, the same system makes it possible to integrate non-contact sensors operating
in real time using and based on electromagnetic resonance spectroscopy in the necessary
places and nodes of its technological pipelines.

System capacity - 3000 liters per hour
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The system includes an introductory storage module and a final sedimentation bath, and
at the same time, if necessary, a unit with ion exchange treatment columns using natural
ion exchange materials - such as Zeolites and regenerated ion exchange resins - cation
and anion exchangers

The whole system is built on a modular principle with a flexible layout structure and, if
necessary, can be integrated with control and management processors with elements of
artificial intelligence and artificial neural networks

In addition, the same system makes it possible to integrate non-contact sensors operating
in real time using and based on electromagnetic resonance spectroscopy in the necessary
places and nodes of its technological pipelines.

Systems of this type were produced in Israel and were intended for printed circuit board
factories in the USA, which were almost completely transferred to China (617 factories
of a complete technological cycle)
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The system includes an introductory storage module and a final sedimentation bath, and
at the same time, if necessary, a unit with ion exchange treatment columns using natural
ion exchange materials - such as Zeolites and regenerated ion exchange resins - cation
and anion exchangers

Electrochemical reactors each include two parallel electrochemical cells with the
possibility of using various types of electrodes, working according to a method protected
by the company's basic patents, due to which the energy consumption for the
electrochemical processing process is significantly reduced

The whole system is built on a modular principle with a flexible layout structure and, if
necessary, can be integrated with control and management processors with elements of
artificial intelligence and artificial neural networks

In addition, the same system makes it possible to integrate non-contact sensors operating
in real time using and based on electromagnetic resonance spectroscopy in the necessary
places and nodes of its technological pipelines.

System capacity - 3000 liters per hour
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Systems of this type were produced in Israel and were intended for printed circuit board
factories in the USA, which were almost completely transferred to China (617 factories
of'a complete technological cycle)
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MNPUJTOXKEHHUE 2- 1

United States Patent Application 20220200839
Kind Code Al
Sanger. John June 23, 2022

SYSTEMS AND METHODS FOR IMPROVING SMART CITY AND SMART
REGION ARCHITECTURES

Abstract

Improved systems, methods, and architectures to enhance decision making

in Smart Cities and Smart Regions. A system includes an index structure including a
first hierarchical data structure including a first hierarchical score based on a plurality of
first-level elements, each of the plurality of first-level elements having a respective
weighting, and a second hierarchical data structure including a plurality of second
hierarchical scores based on a plurality of second-level elements, each of the plurality of
second-level elements having a respective weighting, such that the first hierarchical
score is based on the plurality of second hierarchical scores through an index factor. and
a computer-implemented regional monitor engine to manage local access to a plurality
of external data sources to coordinate writes to the index structure.
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NPUJIOKEHHE 3 -2

United States Patent Application 20220172208
Kind Code Al
Cella. Charles Howard. et al. June 2, 2022

SYSTEMS AND METHODS FOR CONTROLLING RIGHTS RELATED TO
DIGITAL KNOWLEDGE

Abstract

Systems and methods for controlling rights related to digital knowledge are disclosed.
The system may include an input system to receive a three-dimensional (3D) printer
instructions set for printing a 3D project. a tokenization system to tokenize the digital
knowledge and a ledger management system to store the tokenized digital knowledge.
The system may further include a smart contract system to implement a smart contract
via the distributed ledger, perform a smart contract action with respect to the tokenized
digital knowledge in response to an occurrence.of a triggering event. process
commitments of a plurality of parties to the smart contract. and manage rights of control
of and access to the tokenized digital knowledge according to the smart contract. The
distributed ledger includes a plurality of cryptographically linked blocks distributed over
a plurality of nodes of a network,
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MNPUJIOKEHHE 3 -3

United States Patent Application 20220172207
Kind Code Al
Cella. Charles Howard. et al. June 2, 2022

COMPUTER-IMPLEMENTED METHODS FOR CONTROLLING RIGHTS
RELATED TO DIGITAL KNOWLEDGE

Abstract

A computer-implemented method for controlling rights related to digital knowledge is
disclosed. The method includes creating and managing a distributed ledger which
includes a plurality of blocks linked via cryptography distributed over a plurality of
nodes of a network. The method further includes implementing and managing

a smart contract which includes a triggering event and a smart contract action. The
method further includes receiving, tokenizing, and storing an instance of the digital
knowledge in the distributed ledger. The method includes managing, rights of control of
and access to the tokenized digital knowledge based on the smart contract, and
performing, in response to an occurrence of the triggering event, the

corresponding smart contract action with respect to the tokenized digital knowledge.
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NPUJIOKEHHME 3 - 4

United States Patent Application 20220148579
Kind Code Al
Park. Youngchoon. et al. May 12, 2022

BUILDING SYSTEM WITH AN ENTITY GRAPH STORING SOFTWARE LOGIC

Abstract

One or more non-transitory computer readable media contain program instructions that,
when executed, cause one or more processors to: receive first raw data including one or
more first data points generated by a first object of a plurality of objects associated with
one or more buildings. generate first input timeseries according to the one or more data
points. access a database of interconnected smart entities, the smart entities including
object entities representing each of the plurality of objects and data entities representing
stored data, the smart entities being interconnected by relational objects indicating
relationships between the smart entities. identify a first object entity representing the
first object from a first identifier in the first input timeseries. identify a first data entity
from a first relational object indicating a relationship between the first object entity and
the first data entity. and store the first input timeseries in the first data entity.
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MNPUJIOKEHHME 3 -5

United States Patent Application 20220148356
Kind Code Al
Sinha. Sudhi R.. et al. May 12, 2022

BUILDING CAMPUS WITH INTEGRATED SMART ENVIRONMENT

Abstract

A building campus with an integrated smart environment can provide frictionless access
control and device management services among other benefits. A method for providing
frictionless access control includes maintaining a directory of individuals associated
with the building, receiving identity information related to an individual seeking
authorization to enter an access point in the building from at least one access control
device, identifying the individual by comparing the identity information to the directory,
identifying a user device associated with the individual using the directory, sending an
authorization request to the user device, and authorizing the individual to enter the
access point upon completion of the authorization request. A system for providing
device management services includes registering devices from different manufacturers
to a directory and authorizing one or.more users to access and monitor parameters
associated with each device.
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MNPUJIOKEHHME 3 - 6

United States Patent Application 20220112766
Kind Code Al
Snader. Kenneth. et al. April 14, 2022

VISUAL SECURITY AND ENVIRONMENTAL SELF ADJUSTING WINDOW

Abstract

A smart window including a motorized shade is provided, particularly where

the smart window includes a frame portion having a first subframe and a second
subframe for mounting the smart window and routing the motor wirings. In a described
embodiment, the smart window comprises: a frame portion including a wiring chase
positioned internal to the frame portion and a glass portion. The glass portion may
comprise a motorized shade, the motorized shade including a motor, a motor wiring, and
a shade roll. a first pane of glass attached to the frame portion on an exterior side of

the smart window. and a second pane of glass attached to the frame portion on an
interior side of the smart window. wherein the frame portion surrounds the glass
portion, wherein the motorized shade is‘attached to the frame portion between the first
pane of glass and the second pane of glass by a hanging system, and wherein the motor
wiring is positioned internal to the frame portion and the wiring chase.
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NPUJIOKEHHME 3 -7

United States Patent Application 20220093347
Kind Code Al
Fadell. Anthony M.. et al. March 24, 2022

SMART WALL SWITCH CONTROLLER

Abstract

This patent specification relates to various smart-home systems. Such a system may
include a battery-powered smart home device that communicates using a first wireless
protocol characterized by relatively low power usage and relatively low data rates. Such
a system may further include a smart wall outlet device. The smart wall outlet device
may include wireless communication circuitry comprising a first wireless interface and a
second wireless interface. The first wireless interface may be configured to
communicate with the battery-powered smart home device using the first wireless
protocol. The second wireless interface may be configured to serve as a communication
bridge between the battery-powered smart home device and a wireless network that uses
a second communication protocol characterized by relatively higher power usage and
relatively higher data rates.
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MNPUJIOKEHHME 3 -8

United States Patent Application 20220083032
Kind Code Al
KIM. Sun Kak. et al. March 17, 2022

SMART FACTORY MONITORING SYSTEM

Abstract

A smart factory monitoring system of the present disclosure includes a sensor module
including a plurality of sensors mounted on various facilities of a factory to detect
different physical properties and converting communication protocols of a plurality of
sensor data into an integrated protocol, an integrated management module integrating
and managing data measured by the sensor including the plurality of sensor modules
through a pattern or trend analysis, a management server backing up and managing data
on the pattern or trend analyzed by the integrated management module and providing the
data according to a request of an external device, and a manager terminal connected to
the integrated management module or the management server to perform monitoring at a
remote location. Accordingly, it is possible more accurately to detect abnormal signals
of equipment through trend analysis or-pattern analysis for data measured by each
sensor.
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NPUJIOKEHHME 3 -9

United States Patent Application 20220070014
Kind Code Al
Schwartz. John H.. et al. March 3, 2022

SYSTEM AND METHOD FOR A CONTROL SYSTEM FOR MANAGING SMART
DEVICES IN A MULTIPLE UNIT PROPERTY ENVIRONMENT

Abstract

A control system for managing smart devices in a multi-unit property environment
according to various aspects of the present technology may comprise a plurality

of smart home systems, wherein a single smart home system is installed in each unit
throughout the multi-unit property. The system may further comprise

a smart community system comprising a plurality of community

controllable smart devices installed throughout the' multi-unit property. The smart home
systems and the smart community system may-each be configured to communicate with
an access control system and infrastructure control system to allow individual residents
to control the smart home system associated with their residence and have limited
control over at least a portion of the community controllable smart devices through a
single user interface.
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NPUJIOKEHHE 3 - 10

United States Patent Application 20220051515
Kind Code Al
Schmidt. Mark Christopher. et al. February 17, 2022

DOUBLE-SIDED STORAGE LOCKER SYSTEMS ACCESSED AND
CONTROLLED USING MACHINE-READABLE CODES SCANNED BY MOBILE
PHONES AND COMPUTING DEVICES

Abstract

A double-sided ride storage locker system deployed at a park facility with ride sites,
including a system integrated with a facility ride management system, for automated
management and control over the operation of locker-rental state indication lights
displayed as rented on the egress side of the double-sided ride storage locker system.
The double-sided ride storage locker system provides guest visitors with access control
enabled by scanning multi-level machine-readable codes using mobile scanning
computing systems, such as web-enabled smartphones with digital cameras and mobile
application support. The storage locker system supports automated modes of discovering
and finding where a guest's rented locker is located within the facility and its sites at any
moment in time, simply by using the guest' smart phone to scan a device-level code, a
site-level code, a facility-level code or a discovery-level code, posted anywhere within
the facility or any site, without need for using a physical locker lookup kiosk or other
conventional systems and methods.
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NPUJIOKEHHME 3 - 11

United States Patent Application 20220044673
Kind Code Al
Park. Youngchoon. et al. February 10, 2022

BUILDING SYSTEM WITH ENTITY GRAPH COMMANDS

Abstract

One or more non-transitory computer readable media contain program instructions that,
when executed, cause one or more processors to: receive first raw data including one or
more first data points generated by a first object of a plurality of objects associated with
one or more buildings. generate first input timeseries according to the one or more data
points. access a database of interconnected smart entities, the smart entities including
object entities representing each of the plurality of objects and data entities representing
stored data, the smart entities being interconnected by relational objects indicating
relationships between the smart entities. identify a first object entity representing the
first object from a first identifier in the first input timeseries. identify a first data entity
from a first relational object indicating a relationship between the first object entity and
the first data entity. and store the first input timeseries in the first data entity.
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HNPUJIOKEHHE 3 - 12

United States Patent Application 20220004672
Kind Code Al
Santarone. Michael S.. et al. January 6, 2022

APPARATUS FOR DISPLAYING INFORMATION ABOUT AN ITEM OF
EQUIPMENT IN A DIRECTION OF INTEREST

Abstract

Methods and apparatus for determining information about an item of equipment in a
direction of interest based upon coordinates derived from wireless communication
between wireless transceivers. A smart device assembly, is operative to communicate via
multiple antennas with a reference point transceiver. A set of coordinates is generated
indicating a relative position and/or angle of the wireless transceiver in relation to the
reference position transceiver. A query may be made based upon the relative position
and angle of the wireless transceiver in relation to the reference position transceiver. A
response to the query may include a human readable interface indicating one or more of:
direction of travel, a virtual image based upon location and location and direction, and
annotative and pictorial information.
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United States Patent Application 20210407229
Kind Code Al
SCHOENFELDER. Luke A.. et al. December 30, 2021

SMART BUILDING INTEGRATION AND DEVICE HUB

Abstract

Embodiments are generally directed to systems, devices, methods, and techniques to
control devices via a mobile device platform in a smart building system. Embodiments
further include techniques to determine a device of the smart building system and an
action to perform by the device. The techniques include establishing, a connection with
a smart lock of the smart system, and communicating a request to perform the action to
the smart lock of the smart system.
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United States Patent Application 20210397166
Kind Code Al
Sayyarrodsari. Bijan. et al. December 23, 2021

INDUSTRIAL AUTOMATION CONTROL PROGRAM GENERATION FROM
COMPUTER-AIDED DESIGN

Abstract

An industrial control programming development platform simplifies generation of an
industrial control program and associated tag definitions by generating at least a portion
of the control program and tag definitions based on analysis of digital engineering
drawings of an automation system to be monitored and controlled. This drawing-based
program generation includes creation and configuration of smart data tags that model
and contextualize controller data at the device level for processing by higher level
analytic systems. This device-level contextualization can be based in part on inferences
drawn from the digital engineering drawings:.
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United States Patent Application 20210390222
Kind Code Al
Wodrich. Michael. et al. December 16, 2021

METHODS OF COMMUNICATING GEOLOCATED DATA BASED UPON A
SELF-VERIFYING ARRAY OF NODES

Abstract

Methods and apparatus for verifying respective positions of Nodes based upon
ultrawideband wireless communications between nodes included in an array. Values for
variables derived from multiple wireless transmissions between the nodes are
aggregated, and a position of a particular node may be determined based upon multiple
data sets generated by multiple communications of disparate Nodes. Data is transmitted
to a smart device based upon a position of a particular node and a direction of interest.
In addition, the presence of an obstacle to wireless communication between some nodes
may be derived from the data sets. A user interface may provide a pictorial view of
positions of all or some Nodes in an array, as well as a perceived obstruction.
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United States Patent Application 20210385716
Kind Code Al
BAE. Beomsik. et al. December 9, 2021

METHOD OF PROCESSING ANCHOR USER PLANE FUNCTION (UPF) FOR
LOCAL OFFLOADING IN 5G CELLULAR NETWORK

Abstract

Disclosed are a communication scheme and a system thereof for converging an [oT
technology and a 5G communication system for supporting a high data transmission rate
beyond that of a 4G system. The present disclosure can be applied to intelligent services
(for example, services related to a smart home, smart building, smart city, smart car,
connected car, health care, digital education, retail business, security, and safety) based
on the 5G communication technology and the loT-related technology. The present
disclosure relates to a method of a session management function (SMF) entity in a
communication system.

46



NPUJIOXKEHHUE 3 - 17

United States Patent Application 20210374300
Kind Code Al
Wodrich. Michael A.. et al. December 2, 2021

METHOD AND APPARATUS FOR IMPROVED POSITION AND ORIENTATION
BASED INFORMATION DISPLAY

Abstract

Apparatus and methods for enhanced wireless determination of a position and direction
of a smart device are describe which support the display of a virtual tag upon a user
interface of the smart device. Wireless transceivers controlled by the smart device
communicate with reference point transceivers to generate data sufficient to determine
relative positions of the wireless transceivers and a direction of interest. Operation of
LIDAR may be operative to verify the position and direction of the Smart Device as
well as a topography of the environment.
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United States Patent Application 20210372645
Kind Code Al
Harder. Lutz December 2, 2021

MULTIPURPOSE MULTIFUNCTION DEVICE

Abstract

A multipurpose distributed building automation device, also known as a "smart home
device", and a method for implementing a distributed building automation network are
provided. The devices according to the disclosure are used for controlling devices

and building services technology in the context of building automation. The device
according to the disclosure has a housing and a display and comprises the following
components: at least one sensor, at least one actuator and at least one computing unit,
wherein the components are arranged in the housing and thus combined in one device
and the device is functional without a connection to a central gateway or network device
and the device is embodied for installation in a flush-mounting box or as a replacement
device for a wall thermostat and has a power supply unit or voltage converter.

a8



MNPUJIOKEHHUE 3 - 19

United States Patent Application 20210358103
Kind Code Al
Vaidyanathan. Vivek. et al. November 18, 2021

SYSTEM AND METHOD FOR MINERAL EXPLORATION

Abstract

A system and method of identifying potential areas for mineral extraction is disclosed.
The proposed systems and methods describe an autonomous mineral discovery platform
that leverages robotics, X-Ray Florescence (XRF) technology, image

analytics, smart devices, and IoT enabled devices to perform comprehensive field
surveying and exploratory sampling. For example, by implementation of remote
navigation and control, as well as field data capture’and real-time data transmission
capabilities, this platform can be configured to automatically identify rock types and
their surface features and perform elemental composition analysis of surface while on-
site and remote from the operator site.
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United States Patent Application 20210341905
Kind Code Al
Chand. Sujeet. et al. November 4, 2021

SMART GATEWAY PLATFORM FOR INDUSTRIAL INTERNET OF THINGS

Abstract

A smart gateway platform leverages pre-defined industrial expertise to identify limited
subsets of available industrial data deemed relevant to a desired business objective, and
to collect and model this relevant data to apply useful constraints on subsequent artificial
intelligence or machine learning analytics applied to the data. This approach can reduce
the data space to which Al analytics are applied, and assist data analytic systems to more
quickly derive valuable insights and business outcomes. In some embodiments,

the smart gateway platform can operate within the context of a multi-level industrial
analytic system, feeding pre-modeled data to one or more Al or machine learning
systems executing on one or more different levels of an industrial enterprise.
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United States Patent Application 20210328836
Kind Code Al
Schubert. Shawn D.. et al. October 21, 2021

SMART GATEWAY DEVICES, SYSTEMS AND METHODS FOR PROVIDING
COMMUNICATION BETWEEN HVAC SYSTEM NETWORKS

Abstract

A smart gateway device for a first network associated with a building management
system (BMS) is configured to discover a physical device and generate a new virtual
device responsive to a determination that a device identifier of the physical device does
not match any device identifiers in a virtual device registry. The virtual device registry
provides mapping between the new virtual device and the physical device. One or more
data points of the new virtual device correspond to-one or more data points of the
physical device. The smart gateway device is configured to receive data values for the
one or more data points of the physical device and update the one or more data points of
the new virtual device with the data values for the one or more data points of the
physical device. The virtual device is.configured to represent the physical device on the
first network.

51



MNPUJIOXKEHHME 3 — 22

United States Patent Application 20210312547
Kind Code Al
Ding. Tao. et al. October 7, 2021

MULTI-ENERGY TRADING AND MANAGEMENT PLATFORM BASED ON
BLOCKCHAIN

Abstract

This invention provides a method for building a multi-energy trading and management
platform based on blockchain. Based on the attributes of different functions to be
implemented in the energy trading and management platform, the platform is built by
combining different advantages of blockchain technology and database technology.
Deploy the functions of issuing transactions, matching transactions, and querying
transaction information in Ethereum smart contract, store user registration information
in a traditional database, and establish a mapping relationship between real information
and lengthy blockchain accounts to make information of transactions on the market be
displayed with real names. This method not only meets the needs of energy distributed
transactions but also avoids the problem of incompatible string type data in

Ethereum smart contracts which affects system performance. At the same time, the
transaction data displayed with‘real names ensures the openness and legality of the
transaction system. It has a strong reference significance for the development of new
models of distributed energy trading.
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United States Patent Application 20210302070
Kind Code Al
MAHAL. Manmohan Singh September 30, 2021

ECO SMART PANELS FOR ENERGY SAVINGS

Abstract

An eco-smart panel is described comprising a solar thermal panel, a phase change
material, a metal foil layer, and a structural frame constructed of materials including
wood studs, gypsum, or fiberglass-reinforced concrete. The materials may be variously
configured to create modular systems for fabricating buildings or structures. Eco-
smart panels may be utilized to create buildings or structure with enhanced energy
efficiency, increased fire resistance, increased flood resistance, and decreased
construction cost and time.
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United States Patent Application 20210294174
Kind Code Al
Brown. Stephen Clark. et al. September 23, 2021

MULTIPURPOSE CONTROLLER FOR MULTISTATE WINDOWS

Abstract

"Smart" controllers for windows having controllable optical transitions are described.
Controllers with multiple features can sense and adapt to local environmental conditions.
Controllers described herein can be integrated with a building management system
(BMYS) to greatly enhance the BMS's effectiveness at managing local environments in

a building. The controllers may have one, two, three or more functions such as powering
a smart window, determining the percent transmittance, size, and/or temperature of

a smart window, providing wireless communication between the controller and a
separate communication node, etc.
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United States Patent Application 20210288988
Kind Code Al
Baughman. Aaron K.. et al. September 16, 2021

HOME AUTOMATION RISK ASSESSMENT AND MITIGATION VIA MACHINE
LEARNING

Abstract

An approach for identifying mitigation solution based on critical situations is disclosed.
The approach includes detecting one or more critical situations associated within a
structure and detecting one or more location of one or more users in the structure. The
approach retrieves a user-knowledge corpus based on-one or more smart 1oT devices or
from existing database. Furthermore, the approach retrieves a critical situation
knowledge corpus from various servers and creates risk mitigation action plans to
address the one or more critical situations. The approach selects an optimal plan, by
leveraging machine learning through combinatorial optimization technique, from the
existing risk mitigation action plans and executing the optimal plan.
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United States Patent Application 20210288607
Kind Code Al
Moslehi. Mehrdad M. September 16, 2021

RAPIDLY DEPLOYABLE AND TRANSPORTABLE HIGH-POWER-DENSITY
SMART POWER GENERATORS

Abstract

A portable solar photovoltaic (PV) electricity generator module comprises a plurality
of smart power slat (SPS) units, each SPS unit comprising a plurality of solar cells
electrically connected together based on a specified cell interconnection design, and, N
at least one power maximizing integrated circuit collecting electricity generated by the
plurality of solar cells. The plurality of SPS units are mechanically connected such that
the SPS units can be retracted for volume compaction of the module, and can be
expanded for increasing PV electricity generation by the module. The module can be
used as part of an electric power supply with-a maximum power point tracking (MPPT)
power optimizer, storage battery and leads to connect to a load. The load can be AC or
DC.
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United States Patent Application 20210263945
Kind Code Al
Siebel. Thomas M.. et al. August 26, 2021

SYSTEMS, METHODS, AND DEVICES FOR AN ENTERPRISE AI AND
INTERNET-OF-THINGS PLATFORM

Abstract

Systems, methods, and devices for a cyberphysical (IoT) software application
development platform based upon a model driven architecture and derivative [oT SaaS
applications are disclosed herein. The system may include concentrators to receive and
forward time-series data from sensors or smart devices. The system may include
message decoders to receive messages comprising the time-series data and storing the
messages on message queues. The system may include a persistence component to store
the time-series data in a key-value store and store the relational data in a relational
database. The system may include a data services component to implement a type layer
over data stores. The system may also include a processing component to access and
process data in the data stores via the type layer, the processing component comprising a
batch processing component and aniterative processing component.
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