ABTOp npensiaraeT pPacCMOTPETb aBTOHOMHYK KOMIJIEKCHYHO
MOOYJIbHYIO CUCTEMY, BXOASLIYID B WHPPACTPYKTYpPYy YMHOrO
MOOMNBHOFO AOMa U MpefHa3HAYeHHYD ANS BXOAHOW 06paboTkwu
BOJOMNPOBOAHOW BOAbI U ANA pPereHepaunn UCnosib30BaHHOM BOAbI C
peUNpPKYNsaLMen Ha npuycaaebHoM y4acTKe YMHOro MoBuAbHOro
XKWJI0ro goma.

Tak>XXe [ aHHYl CUCTEeMY MOX>XHO MCMOJIb30BaTb OJ19 MbITbS YIUL, W
TPOTYyapoB, UCMOJIb30BaTb Ha MPeANpPUATUAX, CTaH4apT bl BOA4 bl 415
KOT OpbIX COOTBETCTBYIOT MapaMeT paM BOA bl MOC/IE PeEreHepaLInn.

C 2015 ropa [MaBen 3aHaANCa cobCTBEHHbIM
6nsHecoM B cdepe CenbCKOro X03fWCTBa, rae
BMNepBble CTOJIKHY/ICA C BOMPOCOM KayecTBa
BOAObI, WUCMOSb3yemMonm B arpoHomun. W3-3a
OT AaNeHHOCTN MHOIMMX XO03S8MCTB OT FOpPOOCKOW
MHPaCT PYKTYpbl Ha4asl 3aHMMATbCA BOMpPoOCamMu
aBTOHOMHOI O L0OMOCT POUT eNlbCTBa. B
HacTosLee Bpems roToBUT MpoeKT no
CTPOUTENLCTBY aBT OHOMHbIX MOBUJIbHbIX O 0MOB.

7862057501054

MaBen ActadbeB

TpaHchopmMmauusa
KOMMNJIeKCHbIX YacTeun

MHPPACTPYKTYPLI
YMHOro gpoMa. HYacrtb 2

B Pa3BMTYIO UHTEr paTUBHYIO
KOMBUHNPOBaAHHYIO CUCTEMY C FOpU30HTabHOW
N BEPTUKANIbHOW NHTEr pauuen sfeMeHToB

A e ——————
P LAMBERT
\%1 Academic Publishing



MaBen ActacdhbeB

TpaHcc opmauus KOMMIIEKCHbIX YacTern MH pacTPyKTypbl YMHOIoO
aoma. Yactb 2






MaBen ActadbeB

TpaHcdopmauun
KOMMNJIeKCHbIX YyacTeu

UHPaACTPYKTYpPbl YMHOIO
Aoma. Yactb 2

B Pa3BUTYIO UHTErpaTUBHYIO KOMGMHMPOBaHHyPg
CUCcTeMy C. TOpu3oHTasIbHOU U BevaVIKa.HbHOVI
UHTEerpauyumen anemMmeHTOB

LAP LAMBERT Academic Publishing RU



Imprint

Any brand names and product names mentioned in this book are subject to
trademark, brand or patent protection and are trademarks or registered
trademarks of their respective holders. The use of brand names, product
names, common names, trade names, product descriptions etc. even without
a particular marking in this work is in no way to be construed to mean that
such names may be regarded as unrestricted in respect of trademark and
brand protection legislation and could thus be used by anyone.

Cover image: www.ingimage.com

Publisher:

LAP LAMBERT Academic Publishing

is a trademark of

Dodo Books Indian Ocean Ltd. and OmniScriptum S.R.L Publishing group
Str. Armeneasca 28/1, office 1, Chisinau-2012, Republic of Moldova, Europe
Printed at: see last page

ISBN: 978-620-5-50105-4

Copyright © MaBen AcTtadbeB
Copyright © 2022 Dodo Books Indian Ocean Ltd. and OmniScriptum S.R.L
Publishing group



Conep:xanue

Ornucanre aBTOHOMHOW KOMIUIEKCHON MOJYJIbHON CHCTEMBbI, BXOJISIICH B
HHPPACTPYKTYPY YMHOTO MOOHMITBHOTO JTIOMA ... .veeereeneeesnreenerennreensneeseessseanseesseennns 2

Komrureke yHUHUIIMPOBAHHBIX TEXHOIOTHYECKUX MOYINEH It 00paboTkn 6e3
peareHTOB B IIPOIEcCax PEreHepanui BOABI H BOJHBIX PACTBOPOB......c..couveuvenneene. 14

[IpumeHeHne pe3ynbTaTOB HOBEUIIINX MCCIIETOBAHUIN CBOMCTB BOJBI B
WHHOBAIIMOHHBIX TEXHOJOTHYECKHUX PABPAOOTKAX ...uvvveenirieeiireeriiieeaireeennieeesnieens 29
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Onucanne aBTOHOMHOI KOMIIEKCHOW MOAYJIbHOM CHCTEMBI,
BXOJsIIIeil B HHPPACTPYKTYPY YMHOI0 MOOMJIBHOTO J0Ma

ABTOHOMHAs ~ KOMIUIGKCHAas ~ MOJAYJbHas  CHCTEMa, BXOAAMas B
HHGPACTPYKTYPy YMHOIO MOOHMJIBHOIO AOMa M NpelHa3HaueHHas Uil BXOJHOH
00pabOTKN BOJOMPOBOIHOM BOJBI M JUII PEreHepalii HCHOIb30BAHHOI BOJIHI C
penMpKyISIIUeH Ha MprycageOHOM y4acTKe YMHOTO MOOWIJIBHOTO JKHIJIOTO JIoMa,
JUISL MBIThSI YIIWIl ¥ TPOTYapoB, a TAaKOKe IJISl MCIIONB30BAHUS HA MPEATPHATUSIX
CTaHIApTHl BOABI I KOTOPBIX COOTBETCTBYIOT IIapaMeTpaM BOJBI IOCIIEe
perenepanuy.

Ipemmaraercs cuctemMa 0OpaOOTKH BOABI, COCTOSINAst M3 JIBYX OCHOBHBIX
qacTei, — 3TO cUcTeMa JAJsl BXOAHOM 00pabOoTKH BOJBI Mepe]] UCIOIb30BaHUEM B
JKHJIOM JIOME€ M CHUCTeMa JUIsl pereHepaliy HCIOJIb30BAaHHOW BOIBI JIS e&
HOBTOPHOT'O HCITOJIB30BAaHHS B PA3NUYHBIX MHOPACTPYKTYPHBIX Bapuantax. O6e
Ha3BaHHbIE CHCTEMBbl BKJIOYAIOT MPUCIOCOONEHUSI OHJAaH OECKOHTAKTHOTO
KOHTpOJISI Ka4eCTBa BOJBI HA BCEX dTamax oOpabdOTKH, HAa BXOJE B CHCTEMBI U Ha
BBIXOZIC U3 CHCTEMbI. Y CTPOWCTBAa aKTHBHOI'O KOHTPOJISI KauecTBa 0a3upyroTcs Ha
MPUHIOUIIAX W METOHAaX JJICKTPOMATHHTHOM PE30HAHCHOW CIIEKTPOCKOIHH
(TEeXHOJIOTUSI KOMITAHUU-Pa3pa00TYHKa).

Cucrema Ut BXOTHOH 00pabOTKH BOJBI COCTOUT 3

- aBTOMATHYECKOTO MEXaHHUYeCKOro (HIbTpa € aBTOMATHYECKOH
OUYHUCTKOH UIBTPYIOIIKX JIEMEHTOB;

- YCTpOWCTBa AJi1 JIMHEMHOW a’pallid U PACTBOPEHUS] KHUCIOpOAa B
BOJIC IO TTOJTHOM caTypaIuy (TeXHOJIOTH KOMIIaHNH-pa3paboTInKa);

- ANMEKTPOXUMHUYECKOTO  peakTopa JUIi  KOPPEKTHPOBKH  YPOBHS
KMCIOTHOCTH B BOJE€ B JBYX HalpaBleHUAX (TEXHOJOIMs KOMIIaHUU-
paspaboTuuka).

B KOMIUIGKT 00OpYZOBaHUS 3TOW YAaCTH CHUCTEMBI BXOJST KOMIIPECCOp U
MHOTOTO3HIIMOHHBIE TEHEepaTOphl TEHBI, MpeAHa3HAUYCHHBIE ISl TPEeBpAIlCHHS
BaHHBIX B JDKAKY3W IpPH COKPANICHHH pPacXoia BOABI (TEXHOJOTHS KOMITAaHHH-
pa3paboTumnka)

Cucrema I pereHepaniy HCIIOIB30BaHHOW BOJIBI COCTOMT M3 COOpHMKA
(oTCTOMHMKA) MCHOJIB30BAHHOM BOJBI  BKJIIOYAIOIIETO TEHEPaToOphl  IEHBI,



cozmaromue  3PQEKT  a’dpoAMHAMUYECKOH  (UIoTAanuMM, — CHOCOOCTBYIONICH
3¢ (GEKTHBHOMY OTHEICHUIO OPraHMYECKUX OTXOAO0B OT BOJBI (TEXHOJOTHS
KOMITaHWHU-pa3paboTynka). Ilocae OTHeneHnMs OpraHWYeCKWX — 3arpsA3HCHUH
WCTONB30BaHHAs BOJA HANpPaBISIETCS B KOMIUIEKCHBIM DIEKTPOXHUMHUYECKUN
peakTop B KOTOPOM IIPOM3BOAMUTCS KOPPEKTHPOBKA KHCIOTHOCTH B JBYX
HaNpaBlICHUAX C OJHOBPEMEHHOW [e3uH(eKkuued (TeXHOIOTus KOMIIaHUH-
pazpaboTunka); [Tociae 06paboOTKK B KOMIIEKCHOM JIEKTPOXHUMUYECKOM PEaKTope
BOJIa HAIIPABISIETCS B KOJOHHBI KOArysIIMU — CEAMMEHTALMH C MOCIEAYIOIINM
BBOJIOM B COOpPHHMK OYHIIECHHOW BObl, BKIIIOYAIOIIMKA IOJCUCTEMY KOHEYHOMH
a’paIiK — NMPEAETbHOTO HACKHIIIEHHUS BOIBI KUCIOPOJIOM (TEXHOJIOTHH KOMITAaHHWH-
pa3paboTumka).

OO0e cuCTeMBI CKOMIUICKTOBAHBI Ha CIMHOM KapKace M HMEIOT OOIIyIo
CHUCTEMY YIPAaBICHUS M KOHTPOJS B PEXKUME PEaJbHOI0 BPEMEHHU (IPUHLIUIIBI
MIPUMEHECHNS! KOMOWHUPOBAHHBIX HCTOYHWKOB MHTAHUS C IEJIBI0 COKPAIICHHS
MOTPEOICHHS SHEPTUH — TEXHOJIIOTHH KOMITAHHH-pa3paboTInKa).

B cnydae HEOOXOAMMOCTH K CHCTEMaM MOTYT OBITh MOIKIIOUEHBl U
aaNTHPOBAHBI MPOLECCOPH € JNEMEHTAMH WCKYCCTBEHHOTO WHTEIUIEKTa U
HCKYCCTBEHHBIX HEPOHHBIX CETEeH.

B mycTBIHHBIX pallOHaX K yKa3aHHBIM CHCTEMaM MOKET OBITh MOJKIIOYEHA
JIOKaJbHasi aBTOHOMHasl YCTaHOBKa JUIsl 00€CCOIMBAHUS TPYHTOBBIX BOJ METOJaMU
YCKOPEHHOW 3JICKTPOJIMTUYCCKONW OOpaOOTKM B HAIMpPaBICHHOM TMOTOKE COJIEHOU
TPYHTOBOI MJIM MOPCKOH BOJBI (TEXHOJOTHH KOMIIAHUH), a TAK)KE YCTAHOBKA ML
KOHJICHCAIIMM BOJIbI U3 BO3yXa.

Jis netanbHOTO OOBSCHEHUS] 0COOSHHOCTEH BCell HaJcHCTeMBbl 00pabOTKH

BOJbI, IPEAJIOKEHO pAa BOIIPOCOB U OTBETOB.

1. OrtBer Ha Bonpoc Ne 1

KakoBa  3aBHCHMMOCTH  NpEIJIOKEHHBIX  MeTOAO0B  00padoTKn
NPOMBIILIEHHBIX CTOKOB MO OTHOIMIEHHIO K JAPYIMM HU3BeCTHBIM U
NPUMEHSAIOIUMCSI MeTOJaM H 110 OTHOLIECHMIO OJHOr0, MNpelIaraeMoro K
apyromy? Eciiu Takasi 3aBHCHMOCTB CYlIeCTBYeT, TO B 4éM OHA BbIpazkaercs?



[Ipennaraercs  KOMIUIEKCHAas —~ TEXHOJOTHST 1O  0OpabOTKE  BOJHBIX
MPOMBIIIJIEHHBIX CTOKOB, KOTOpas COACPXKUT psI IOCIEJOBaTeNbHBIX, HO HE
CBSI3aHHBIX MeXk1y co00M oneparuii.

Bonee TOYHO, MOXHO MpENCTaBUTh BCE OTambl OOPaOOTKH BOIBI, Kak
TIOCJIEZIOBATEIBHO CMEHSIOIIME JPYT Ipyra BapuaHThl BO3JAEHCTBUS HA BOJy. Bce
9TH BapUAHTHI UMEIOT pa3jinuHble GU3NUECKUE U XUMUUECKHE NPUHIIMITBI PAOOTHI.

[peanaraio KOMIUIEKCHYIO TEXHOJIOTHIO, KOTOPYIO MOKHO peain30BaTh, IpU
[IOMOLIY 3aKOHYEHHBIX, ABTOHOMHBIX, YHU(QUIMPOBAHHBIX TEXHOJOTHUYECKHX
MOJyJied, B TAKOM COCTaBe:

- MOIYJb JUISL TPEIBAPUTEIBHOTO aKKyMYITHUPOBAHUS  KHIKOCTH,
MpeaHa3HauYeHHON Ha 00paboTKy; B 9TOM MOJYJIe HET MPUHIUITHATHLHON HOBU3HBI,
HO €ClIM K HeMy J00aBUTh pPsii MOIUPUIMPYIOIIUX 3JIEMEHTOB W3 mopTdens
WHHOBAIM aBTOpa HACTOSIIEH KHUTH, MOXXHO TMOJYYHTh HEOOBIYHBIH, HO OYCHb
HE0O0XOIUMBIH Ha PBIHKE pe3yJbTarT;

- MOJYJIb  TPEABAPUTEIIBHOM  MEXaHHYECKOW  (QUIbTpauud ¢
KOMIUICKCHBIMH JJIEMEHTAMH MOHHOTO OOMEHa B paMKax CHCTEMHOW OO0BEMHOM
0OMEeHHOI 00pabOTKH; ASTOT MOJIYJb SBISETCS OPUTHMHAIBHON TEXHOJIOTHCH
MIOCTPOCHHOW Ha 0a3e M300peTeHUH ‘aBTOpa HACTOSIICH KHHUTH; MpeaiaracMblii
MOIyJb JaéT pEeLIeHHEe MHOI'MX :CONYTCTBYIOIIUX MpodjeM B 00paboTKe BOABI
nocse e€¢ MCIOIb30BaHMUS B TeXHOJIOTMYECKOM MPOLIECCe U 3arpsi3HEHUST OTXOAaMHU
U IpOAYKTaMHU HTOr0 IpoOIiecca; OCHOBHOE HAa3HAYEHUE 3TOr0 MOAYJA,- 3TO
MexaHuuyeckas GUIbTpalys B COUYETAaHMU € MOMYTHOW 0OpabOTKOIl mpu moMouIx
pPa3IUYHBIX HATypaJbHBIX M KOMIIO3UTHBIX MAaTEepUaJIOB; KOHCTPYKTHBHOE
HCIOJIHEHHE  MOAYJs,-  HAaTpoHHOe,  oOecleuMBalollee  MaKCUMAaJIbHYIO
KOMITOHOBOYHYIO THOKOCTb;

- MOJYJ b adpOJUHAMUYECKOW TypOO (IoTanuu; MOAYIb SBISETCS
OpUTHHAJIBHOW TEXHOJIOTHEH, MOCTPOCHHON Ha 0a3e W B pa3BUTHE M300pETCHUM
aBTOpa HACTOSILEH KHHUTH; MOAYJTbh MPUMEHSET adpOAWHAMUYECKHE TeHEpaTOPbI
MEHbI, UHTErPAaTUBHbIE KOMIUIEKCHBIE YIbTPa KOMIIAKTHBIE I'€HEPATOPbI, KOTOPhIE
o0ecreynBaloT BO3MOXKHOCTh OOPa30BBIBATH IMEHY NPH MOCTOSHHOM JIBUKEHUH
0o0pabaTbiBaeMON SKHIKOCTH; OCHOBHBIM OTJIMYHEM MOJYJISI SIBIISIETCS BBICOKAs
CKOpPOCTh 00Opa30BaHUs IEHBI, MO3BOJISIONIAS B MOTOKE ABIDKYLIEHCS MKUIKOCTH



BCIICHHTh OPTaHUYECKHE NPUMECH U B ITOCICIACTBHN 3P (HEKTUBHO OTACIHUTH UX OT
OCHOBHOT'0 00BEMa JKUIKOCTH;

- MOMYITh BJICKTPOJIUTHIESCKOTO H3BICUCHUS META/UIOB, IO METORY
CKOPOCTHOI 3JIEKTPOIMTUYCCKON MeTaJUTH3aliy; 3TOT € MOIYJIb MOXET HMETh
CIIEYIOIINE HUCIIOTHEHUS, KaK:

- MOIyJdb, HE  HCHOJB3YIOUIMHA  XUMHUYECKHE  PEeareHTbl Ul
AIIEKTPOXUMHYCCKON 1e3UH(EKIIMN BOIBI U BOJHBIX PACTBOPOB;

- MOIyjidb, HE  MCHOJB3YIOUIMH  XUMHUYECKHE  peareHThl  JUId
9IEKTPOXUMHUUECKON KOPPEKTUPOBKH KHCIOTHOCTH B BOJIE U BOJHBIX PACTBOPAX;

- MOIyTh, HE  WCHONB3YIONMH  XHMHYECKHE  PEareHThl It
IEKTPOXUMHIECCKON KOPPEKTUPOBKH IIETOYHOCTH B BOJE M B BOJHBIX PAacTBOPAX;

- MOIyJdb, HE  HCHOJB3YIOUIMHA  XUMHUYECKHE  PEeareHTbl Ul
ANIEKTPOXUMHYIECKON KOATryIsIMUM U MOAYNb, HE HCIOJB3YIOMUI XUMHUYECKUE
peareHThl Ui JJEKTPOXMMHUYECKOH IeTepo- KOAryisLuH; 3TOT MOAYJb TaKXke
MOJKET UMETh HECKOJIKO KOHCTPYKTUBHBIX MPHHUUITHATBHBIX HCIIOTHEHUH.

Bce ucmonHeHMs — yKa3aHHOTO . MOAYJS — SBJSIIOTCS  OPUTHMHAIbHOM
TEXHOJIOTHEH, IIOCTPOCHHOW Ha 0a3e ‘W B pa3BUTHE H300pETCHMI aBTOpa
HACTOSIIEN KHUTH:

- Monyns (QUHHIIHON - MEXaHHYECKOW (HIBTPAIlMH C 3JIEMCHTaMH
MOHHOW M KOMILJIEKCHOM MHTEIPaTUBHON OOMEHHOW 00paboTKM M OMOJIOTHUECKON
copOIMH; 3TOT MOIYJb SBISETCS OPUTMHAIBHOW TEXHOJOTHEH, IOCTPOCHHOW Ha
0a3e ¥ B pa3BUTHE COBPEMEHHBIX U300pETEHUN B ATOH 00J1aCTH.

- Moaynb-KOJIOHHA MOHHOH OOMEHHOI 00pabOTKM M OHOJIOTHYECKOM
copOrum;

- Monynb uid akKyMYJIUpPOBaHUsI 00pabOTaHHON KUJKOCTH, Nepe] &

YTUIIM3ALMEH;



Oteer Ha Bonpoc Ne 2

B kakux oTpacisix HNPOMBINLIEHHOCTH, KaKHe MPOoIecchl 00padoTKu
BO/IbI B HACTOSIIIIee BPeMsl UCTIOJIb3YHOT?

B mHacrosimiee BpemMs B pa3iiMYHBIX  OTPACiSAX IPOMBIIUICHHOCTH,
WCTONB3YIOMIEH BOMY B TEXHOJOTMYECKHX WENSAX, JJIsI OYHCTKHA  BOJBI,
3arps3HEHHON TPOAYKTAMH M OTXOAAMHM STHX TEXHOJIOTHYECKUX MPOIECCOB,
MPUMEHSIFOTCS CIICIIYIOIINE METO Bl 00PaOOTKH M OUNCTKHU:

- METO/I XUMHUUECKOH 00pabOTKH MpH HCHOJIH30BAHUHM U MPUMEHEHUHU
XHUMUYECKUX PEarecHTOB W HMX KOMOWHAIWi; TIPUMEHSETCS  HECKOJBKO
MOIM(UKALMKA ATOrO0 METO/Ja M COYETAaHUH JTOro MeToja C JPYruMHU
TEXHOJOTHAMH; DTOT METOJ W ero MoaupuKanuu Hauboliee pacIpOCTpaHEH,
3aHuMas 6omnee 70% phIHKA BOJAOOYMCTHBIX TEXHOJIOLHIA;

- MeToJlT 00pabOTKM W OYUCTKH BOZBI 0€3 MPUMEHEHHS] XUMHUYCCKUX
peareHToB M WX COYCTaHWH; MPUMEHSETCS HECKOJIBKO OCHOBHBIX MOAH(DUKAIMI
9TOr0 METOJa, OTIMYAIOLIMXCS MEX1y o000l Mo AuanazoHy BO3MOXKHOCTEH U
XapaKTePUCTUK; ST METOHAbl OXBaTkIBalOT MeHee 20% pbIHKA BOJOOYHCTHBIX
TEXHOJIOT U,

- BCEBO3MOXKHbBIE ~ KOMOMHHUPOBAaHHBIE  METOJbI, Kak  IPaBHIIO
COCTaBIICHHbIE W3 TMEPBHIX JIBYX METOJOB C PA3IMYHBIMH JOMOJHUTEILHBIMHU
TEXHOJOTMYECKHUMHU TMpHUEMaMK, OOYCIOBICHHBIMH PA3JUYHBIMU  JIOKAJTHHBIMU
YCIOBUSIMH, HUMEIOLIAMUCS Yy TOTpeOUTENel TEeXHOJOTUH, OSTH METOAbl U
TEXHOJIOTHH OXBATHIBAIOT 0K0JO 10% phIHKA M UMEIOT TEHJISHIINIO K PACIIHPEHUIO
30HBI 0XBAaTa.

OtBeTt Ha Bonpoc Ne3

Kakne mnpo6;eMbl CTOSAT cerogHsi mepei JHIOM Yy MOJIb30BaTesei
TEXHOJOTMU BOJOOYUCTKH M KaKHe PpeleHus CeroHd HMEKTCH IJd
NpeooJeH s ITUX NPpodJaeM?

Ilo COCTOSAHHIO Ha CeI‘O)IH?[HIHI/Iﬁ JACHb nepen IIOJIB30BATCIIIMHU
BOZIOOYHMCTHBIX TEXHOJIOTHIl CTOMT LIENBIH psiji MpoOieM, KOTOPbIC HE MO3BOJISIOT
TIOOHATH YPOBECHDB 3(1)(1)€KTI/IBHOCTI/I BCIIOMOTaTCIIbHBIX onepauﬂﬁ BOJOOYHUCTKH IO0



ypoBHA 9()(HEKTUBHOCTH OCHOBHBIX TEXHOJOTMYECKUX OMepalui; K YHCITY
OCHOBHBIX ITPOOJIEM MOYKHO OTHECTH:

- MOCTOSTHHOE OTPaHHYCHHE BOIHBIX PECYpPCOB, KOTOPBIE MOTYT OBITH
HCTIOJTb30BaHbl B TEXHOJIOTHUECKHIX TPOIECCaX;

- MOCTOSIHHOE yXY/IICHHE KayecTBa IMPUPOIHBIX BOIHBIX PECYpPCOB,
KOTOPBIC MOXKHO HCIIOJIb30BATh B TEXHOJIOTHYCCKUX IIPOIIECCAX;

- MOCTOSTHHOE MOBBIIIIEHUE CTOUMOCTH BOJTHBIX PECYpPCOB;

- MIOCTOSIHHO ~ ycHuiMBarommuecs #  Oonee k&cTkme  TpeOOBaHHS
CTaHJIaPTOB K BOJIE, KOTOPYIO MOXKHO cOpachlBaTh B KAHAIH3ALUIO, YTO ITOBBIIIACT
CTOMMOCTH OYMCTKH BOJTHBIX CTOKOB;

- MOCTOSIHHO ~ MOBBIMIAIOIIKECST TpeOOBaHMS K TIapaMmeTpaM BOJIBI,
HCTIOJB3YIOIICHCS B TEXHOIOIMYECKOM MPOIIECCe;

- [0 Mepe Pa3BUTHSI HOBBIX M YCOBEPIICHCTBOBAHHIO CYLIECTBYIOLIMX
TEXHOJIOTHYECKHX IPOIECCOB, IMOCTOSHHOE TIOSBIICHHE HOBBIX, paHee He
HCIIOIb30BABIIMXCS MAaTePHAIOB, CHHTCTUYCCKUX U OPraHMYECKUX, YTO TpPeOyeT
MTOCTOSIHHON MOJICPHHU3ALMK BOJOOYHCTHBIX COOPYKCHUI MM OYCHB IMHPOKOTO
JMana3oHa BO3MOXKHOCTCH O3THX COOPYKCHHH, YTO CBS3aHO C 3HAYUTCIBHBIM
yIOpOKaHWEM Kak oOOpYHOBaHHUs, TaK M TEXHOJOIMYECKOr0 IIpoIlecca
BOJIOOYHCTKH;

- Hajuyue OOJIBIIOrO KOJMYECTBa MPOU3BOJACTB, pabOTAIUX MO
TPAJMIIMOHHON TEXHOJIOTHH, 00OPYIOBaHHE KOTOPBIX BBIPAOOTAIO CBOM pecypc,

3aMCHa KOTOPOTo Tpe6yeT 3HAYUTCIBHBIX 3aTpaT U BOOOIIIE HE BO3MOIXXHAa,

OtBeT Ha Bonpoc Ned

Mo:xxHo /M npeofo/eTh CeroAHsIHHe Mpo0jemMbl Ha 0aze W IpHU
MOMOIIH CYIIEeCTBYIOIIUX T€XHOJIOTHii?

HpO6J’[eMBI BOJOOYHUCTKH U BOAOIOATIOTOBKH, KOTOPBLIC BBIABJICHBI 110
COCTOSAHHMIKO Ha CeFO,[lH}IIJ.lHI/Iﬁ JACHb, Ha 0a3e U3BECTHBIX METOI0B U TEXHOJIOTUH
PCIINTEL HEBO3MOXKHO. Pemenue JOJIDKHO OBITh KOMILJIICKCHBIM, TaK KaK 4aCTUYHOC
pelleHre He YJIOBIETBOPSAET HU OJHO COBPEMEHHOE INpoH3BOACTBO. IloaTomy
NMPUMEHCHNUE OJHUX WIW COBOKYITHOCTH JOPYTHX METOAOB, BCEX HOBBIX
Tpe6OBaHHﬁ, KOTOPBIC BOSHUKIIN U MPOAOJKAIOT BO3HUKATh HE PCIIACT.



OtBet Ha Bonpoc Ne §

Kakue TeXHOJIOTHHM BOJTOOYHCTKH ObLIIH BHEPEHBI B MPOMBIILJIEHHOCTH
B TeueHuu nocjaequux 10 yser? Kakue npodjieMbl 3TH TEXHOJIOTHH PEIAKOT U
npeooJieBarT?

3a nocineguue 10 geT B TEXHOIOIMHM BOJOOYUCTKHA HE BO3ZHUKIIO a0COJIIOTHO
HOBBIX HANpaBJICHUW; B OCHOBHOM HOBHMHKHM KacCaJIUCh IPUMEHEHHUS HOBBIX
MaTepuajoB B OCHOBHBIX BapHaHTax TEXHOJOTMH 1O OYHCTKE BOJIbI
chOpMYIUPOBAHHBIX B MpeAbyIylnue Toabl. KoHeuHo, odyieMeHTHass 0asza
pa3BUBajIach, HO MPUHIMITAAIBHO HOBBIX KOMIUICKCHBIX TEXHOJIOTHI HE BOSHHKIIO.

Bce ycoBepieHCTBOBaHUS pelIaiy JOKAIbHBIEC TPOOJIEMBI, TP COXPAHSHUH
MOJIO’KEHUS], KOT/1a KOMIUIEKCHOTO PEUICHHs He ObLIO.

[puHnunuaneHele TPOOJIEMBI TIPH  JIOOOM . packiane COXpaHsUIUCh, W
OCHOBHBIMU HEM3MEHHBIMU NPOOJIEMaMHU CJIe1yeT Ha3BaTh:

- HaJIMYUEe  3HAYUTEILHOTO  KOJIMYECTBA  OTXOJOB, TPEOYHOIIUX
YTHIN3ALNY,

- HEOOXOOMMOCTh B OQONIBIIMX  KOJNHWYECTBAX MAaTepUalioB IS
BOJOOYHMCTKH;

- HEOOXOAMMOCTh B 3HAYUTEJIBHBIX MPOU3BOJICTBEHHBIX TUIOIMIASAX IS
BOJIOOUYHNCTKH,

- HEOOXOJMMOCTh ~ 3HAUMTENBHBIX  JHEPreTWYEeCKUX  3aTpar Uit

BOJOOYHUCTKH.

OtBet Ha Bonpoc Ne 6

Ha xakoii cTagum pa3sBUTHSI HAXOASITCSI HOBble M/eH, NpelJoKeHHbIe
KOMIIAHUSIMH ¥ MHAMBUAYAJIbHBIMH H300peTaTejsiMu? Kak ObICTPO MO HUM
MOKHO TPHUATH K NPOMBbINUIEHHBIM o0pasuam? Ects Jam  kakue-TO
TeXHOJIOrHYecKHe TPYIAHOCTH, YTOOBI MOCTPOUTH 3TO 000pyl10BaHUE? KAKUM
OyaeT KOMMepYecKHii NMPOAYKT, 0a3UPYIOLIUIiCS HA HOBBIX, MPeAT0KEeHHbIX
HHHOBALIMOHHBIMH CIIeHATUCTAMYU TEXHOJOTHsIX?

Jns peanu3aniy HOBBIX HJICH B 0OO0JIACTM BOJOOYHCTKH HE TpeOyeTcs
Pa3paboTK1 HOBBIX MaTepHaJOB U TEXHOJIOTMH; BBUAY ATOTO ISl IPOSKTUPOBAHUS



U W3TOTOBJICHUS OIBITHBIX 00Opa3loB HE TpeOyeTcss MHOTO BpPEMEHH; JUIS
pas3IM4HBIX MOAYJNEH 3TO BpeMs B IIpeleNax OT YeThIPEX J0 BOCBMHU MECALEB;
H3TOTOBHTH YKa3aHHBIC OIBITHBIE OOpasbl MOXHO Ha JIIOOOM CpeaHeM
MAaIIMHOCTPOUTEIILHOM IIPEANIPUATHH.

OtBeTt Ha Bonpoc Ne 7

KakoBa Oyzer i moJjb3oBaTedsi CTOMMOCTbL  Ipeajaraemoii
TexHoaoruu? CTPYKTypa CTOMMOCTH MpeAaraeMoil TeXHOJIOTHMH; KaKue M3
NpeI0KEeHHbIX TEeXHHYeCKHUX pelleHUil OyayT NpeanoYTHTeJbHbIMH s
NMOTEeHIMAJbHBIX MOJIb30BaTe ek ?

CrouMocCTh Ul NOTpEeOUTENs Ul MPEJUIOKEHHbIX TEXHOJIOrui Oyner
0a3mpoBaThCsI Ha TOW MOJENM pealu3allid W MapKeTHHra, KOTOpble OyayT
BBIOpaHbl MOTpeOUTENEeM W3 KOJIMYECTBA MpPEUIOKEHHbIX eMmy Moxenel. Ilo
CIIOKHBILIEMYCSI MHEHHMIO, MOJAYJIbHBII NPUHHMUII TOCTPOCHHUS  I03BOJIAET
MPEUIOKUTH MOTPEOUTEINIO THOKUE YCIIOBHS OIUIATHI B COOTBETCTBUH C CHTYaIlUEH,
HMMEIOIEH MECTO B MOMEHT MPEIJIOKEHHUS.

XapakTep CTOMMOCTH M CTPYKTypa ILI€Hbl Ha MOJYJIM OCHOBBIBAIOTCS Ha
CIeAyIOIUX 0a30BbIX MOMEHTAX:

- IpU MOIYJBHOH CTPYKType H3IeNusl CepUHHOCTb IMPOU3BOIACTBA
BO3pACTaET;

- MOJAYJbHAs CTPYKTypa TIO3BOJSIET TPOM3BOAUTH MOAYIH B
Pa3IMYHBIX CTPAaHaX C Pa3JInUHBIM YPOBHEM TEXHHUUECKON KYIbTYPBI;

- MOIyJbHAsE ~ CTPYKTypa  TO3BOJSIET  BOUCAaTb  MOIYIH B
TEXHOJIOTMYECKUE KOMIUIEKCHI C Pa3IMYHBbIM YPOBHEM HHTETPALUU U PA3IUYHBIM
YPOBHEM TEXHUYECKOTO COBEPILEHCTBA;

- Ipd MOIYJIBHOH CTPYKType 3aTpaTbl Ha (yHIaMEHTHl U JApYyrHe
KOMMYHHMKAIMH 3HAYUTEIIEHO COKPAIAIOTCS;

- MOJyJIbHAsl CTPYKTypa IO3BOJIAET IIOJYYUTh BBICOKHH YpOBEHb
YHU(UKAMH KOHCTPYKTHBHBIX W TEXHOJOTHMYECKHX PELICHUI, YTO MOBBIIIAET
KauecTBO M3rOTOBJICGHUS M MOHTa)Xa, a TaKXKe pacXolbl Ha IPOU3BOJCTBO
3aracHbIX YacTel.



OtBet Ha Bonpoc Ne 8

Kakne mnpoGiaembl mnpeanaraeMasi TexHojorusi He pemaer? Kakue
HOBbIe TMpo006JeMbl MOIYT BO3HMKHYTh MPH Pa3BUTHH CYIIECTBYHOIIUX
TeXHOJIOTHH, pelleHHe KOTOPBLIX He NpPeIyCcMOTPEeHO INpeljaraeMbIMU
TexHojorusasmMu? Hackoiibko 10Jro npeasiaraeMble TEXHOJOIMH MOTYT OBITH
YBepPeHHO BOCTPEe0OBAHHBIMH Y NMOTEHUHMAJBHBIX NMOTPeOUTe/ e, YYUThIBAs
TeHJeHUH pa3BUTHS TEeXHOJIOT Ui, NPUMEHSIIOIUX  BOAY IS
TeXHOJOTHYECKHX HYXKA?

[Ipeanaraemass TEXHOJOTWS SBIAETCS KOMIUIEKCHOH M MPAaKTHYECKH
CIocoOHa pelIMTbh BCE H3BECTHBIE HA CEroJHS MPOOJIEMBbI 10 BOJOOYHUCTKE;
CYIIECTBYET MHOIO CyOBEKTHBHBIX NPHUYMH, KOI/la NOTEHIUAIbHBIH TOTpeOUTENh
TEXHOJIOTHH HE ellaeT BHEAPSATh TEXHOJOTHYECKOE pellleHHe CBOMX MpobieM, a
UILET IPUYMHBL U1 10Ka3aTelbCTBA HEBO3MOXKHOCTH OUYHUCTUTH BOAY B YCIOBHSAX
ero MPEeANpPHATHS; B 3TOM clydae MpOoOJIeMbl SBILIIOTCS CYOBEKTHBHBIMH M HUX
pellleHre TMPOTHB  KEJaHWs  IOTEHIMATbHOrO TOTPEOWTENST  3aTPYAHEHO
OpTaHU3alOHHO.

[peanaraemple penieHus SBISIOTCS TEXHOJOTHUECKH JOCTATOYHO THMOKUMM,
yroOBl MpHM JIIOOBIX BapHaHTax  HU3MEHEHHs OCHOBHOM NPOM3BOICTBEHHOI

TEXHOJIOTUU aJalITUPOBATHCSA K HUM.

OtBeT Ha Bonpoc Ne 9

KakoBo nosoxenue JelcTBYIOIUX Perj1aMeHTHPYIOINUX CTAHAAPTOB U
JAPYTrUX HOPMATHBHBIX JIOKYMEHTOB B pa3pe3e IpeljaraeMoil TexHOJ10ruu?
Kak  mnpemnaraemas  TeXHOJOrHsi — NpeAycMaTpuBaeT  olecredeHHe
COOTBETCTBHUS TPeOOBAHUAM el CTBYIOIIUM CTAHAAPTAM ?

[pemmaraemasi TEXHOJOTHS IOTHOCTBIO AJaNTHPOBaHA K TPEOOBaHUSAM
JEHCTBYIONIMX SKOJIOTMYECKUX CTAaHAApTOB; 3TO B IEPBYI OuYepelb KacaeTcs
KOHEYHBIX KOHIIEHTPAI[M MeTamaoB B 00paboTaHHONW BOAE; B OTCYTCTBHH
TOKCUYHBIX OTXOZOB; B BO3MOYKHOCTH BO3BpalllaThb OYUIIEHHYIHO BOAYy B
MIPOU3BOJCTBO; B BO3MOXKHOCTH COKPATUTh KOINYECTBO COPACHIBAEMBIX CTOKOB.
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Orteer Ha Bonpoc Ne 10

Ilo MHeHHMI0O pa3padoTYHKA TEXHOJIOTMM, YTO MOXKeT CIYKHTb
NPUYHHOI TOro, YTO MOTpPedUTE/Ib TEXHOIOTHH MPHUMeT pelliecHHe OCTABUTH Y
ceDsl CYIIECTBYIOLIYI0 TeXHOJIOTHIO M He 3aX0o4eT BHeJIPATh HOBYIO,
MPe/I0KEHHYI0 TEXHOIOTHIO?

Takux MPUYMH MOXKET OBITH HECKOJIBKO:

- y CYIIECTBYIOIICH TEXHOJIOTUH HET CYIIECTBEHHBIX IPOOJEeM II0
Ka4eCTBY OUHCTKH;

- CTOMMOCTH BOJBI B 30HE MOJB30BATENs HEBEIMKA WM 3aTpaThl Ha
BOZLY KOMIICHCHPYIOTCS TIPABUTEIILCTBOM;

- y HPOHM3BOJCTBA HET KOMMEPYECKOro OyjAyliero B TeHepeliHeM
paifoHe ero INUCIIOKAINH, IPOU3BOICTBO IUIAHUPYIOT EPEHECTH B PAa3BUBAIOIIIHECS
CTpPaHBI;

- PACIIOJIOKEHHE TEXHOJIOTHYECKOrO 000pYI0BaHUS OYEHb IUIOTHOE U
HE IT03BOJIsIeT O3 MepecTpoKNY 31aHNs YCTAaHOBHTH HOBOE 000PYIOBaHNE,

- CTOMMOCTb OYHMCTKM IO TPEAIAracMoil TEXHOJIOTMH BBIIIC, YeM IO

CYILECTBYIONIEH TEXHOJIOTHUH.

Oteer Ha Bonpoc Ne 11

Mo kaxnoii u3 NMpeloKeHHbIX TeXHUYECKHUX HAeil, YTO HeodXoaAuMO
cejaTh, YTOObI JKCMEPHUMEHTAJBLHO NMPOBEPUTH UX HA KOHIUENTYAJbHYIO
Pa6oTocnocoOHOCTh 1 KOMMEPUYECKYI0 BOCTPEOOBAHHOCTH?

o TEXHOIOTHH ANEKTPOIUTHIECKOTO M3BIICUCHHUS METaJIOB
1eaecoo0pa3Ho  AKCMEPUMEHTAIIBHO  MPOBEPUTh  3(PPEKTUBHOCTH  Tpoliecca
M3BIICUSHHS METaJlIa, UCXOHbIE U KOHEYHbIE KOHIICHTPAIMH MeTalia B BOJIE.

I[lo TexHoJIOrMHM a’pOJMHAMHYECKOIO  BCHEHUBAHMSA  LEJIECOOOPA3HO
9KCHEPUMEHTAIBHO MNPOBepuTh d(P(HEKTUBHOCTH Mpolecca W HUCXOTHBIE U
KOHEYHbIC KOHIICHTPAIIMHA OPTaHUYECKHIX 3arpsi3HEHUI B BOJIC.
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Orteer Ha Bonpoc Ne 12

IIaTeHTHO-TULEH3NOHHASl CUTYaLUsl N0 MpeAiaraeMbIM TeXHOJOIHsAM,
HHHOBALMOHHBII MOTEHIUAT U NPUHUMUNUATbHAS HOBU3HA, U HEOUYEBHIHOCTH
npelIaraeMbIX TeXHOJIOTHYECKHX MeTO10B.

I[lo mnpemnaraeMpiM MeTogam OOpaOOTKH  BOIBI, IO  pe3ylbTaTaM
NpeABApUTEILHON  NPOpPadOTKM M NATEHTHOTO IOMCKA, OIpeNeNeHbl U
peanr30BaHbl CISNYIONIIE TEMbI IS MATeHTHBIX alTUIMKaInii:

- KOMITJIEKC MOAYJIeH st yriryOiaéHHOW 00pabOTKM BOJABI M BOJHBIX
PacTBOPOB U aCCOLIMUPOBAHHBINA METOJ] €0 UCIIOJIb30BAHNUS;

- METO/I KOMIIJIEKCHOM 00paOOTKM BOJBI M TEXHOJOIMUYECKHE MOIYJIH
JUTSL pealii3alii yKa3aHHOT'0 METO/1a;

- METOJI 3JIEKTPOJIMTUYECKOTO M3BJICUEHHUS METAJJIOB M3 MOTOKA BOIBI
WIM BOAHOTO PAcTBOpa M DJIEKTPOAHBIC SUCHKH A peanu3aluy YKa3aHHOTO
METOJ1a;

- METOJI adPOAMHAMUYECKOrO0 BCIECHMBAHUS BOJAbI B €€ IOCTOSHHO
JBIDKYIIEMCSl IOTOKE U TeHEepaTop MEHBI AJIs OCYLIECTBICHHS YKa3aHHOTO METOAA;

- KOMIIJICKCHBIH METOJ HMHTErPaTUBHOTO ¢$unpTpOBaHUS,
COMPSDKEHHOTO ¢ HOHHOM 0OMEHHOW 00pabOTKON 1 OHOIOTHYIECKOH copOIueii;

- AJIEKTPOJIHAS SIYCHKa IS BJIEKTPOKOATYISILUU C KOAKCHAJbHBIMU
ANEKTPOIaMH;

- JNIEKTPONHAs sYelKa M DIEKTPOKOATYSIIMHW C  HENpPEPhIBHO
JIBIKYIIMUMCS JICHTOYHBIM KaTOZOM;

- JIEKTPOHAsE sYedKa U1 KOPPEKTHPOBKHM KHUCIOTHOCTH  WJIH
METOYHOCTHU C OJIOKAMU MOISAPU3YEMBIX PACTBOPHMBIX dJIEKTPOJIOB;

- 9JIEKTpOJHAs  SYeKa JUIsi KOPPEKTHPOBKM KHUCJIOTHOCTH WA
ETOYHOCTU ¢ 00BEMHO-IIOPUCTHIMU JIEKTPOJAMU;

- JIEKTpOIHasE s4Yelka [ KOPPEKTHPOBKHM  KHUCIOTHOCTH  MJIH
MIEIOYHOCTHU € HETIPEPHIBHO JBMKYIIMMHUCS JICHTOUHBIMH 3JIEKTPOIaMu;

- JJIEKTPONHAS sUeiika ISl DJICKTPOXUMHUYECKOW Je3MH(DEeKIun u
9JIEKTPOIHBIC STUCHKH ISl peain3aluy YKa3aHHOTO METOAA.

ITo ka)kmoi MaTeHTHOM anIUIMKallMK OIIpeIeeHbl IIPOTOTHUIIBI U aHAJIOTH U3
yyciaa M300peTeHn aBTOpa NpeilaraéMblX HOBBIX METOAOB; IO pe3yibTaTaM
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OpeaABApUTCIIBHOIO IMATCHTHOI'O IIOMCKAa W CTPYKTYPHOI'O aHajli3a ONpeAcicHa
[IOJIHAs IATEHTHAs! CIIOCOOHOCTh BBIIIETIEPEUYNUCIICHHBIX TEXHUYECKNX peHIeHI/IfI.
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Kommniexke yHupUUMPOBAHHBIX TEXHOJOrHYeCKHUX MoayJdeil st
o0paboTku 0e3 peareHTOB B Mpoleccax pereHepalMd BoOAbI M BOAHBIX
pacTBoOpoB

Kommnexc BKJIIOYAET psn ABTOHOMHBIX TEXHOJIOTHYECKUX
YHU(HUIPOBAHHEIX MEXIy CO0OH 10 KOMIIOHEHTaM, MaTepHaiaM, NpHOopam,
NPUHIOUIY JACHCTBHUS, IPUHOUIY NPHUMEHEHHS U OOCITYy)XHBAHUS MOMyJeH,
KOTOpBIE MOTYT OBITh KOMITOHOBAaHBI MEXIY CO0OI B TEXHOJOTHYECKYIO JTHHHIO
JUIL pereHepaluy BOABI U BOJHBIX PAaCTBOPOB 0e€3 NPHUMEHEHHS XHMHUYECKHUX
pearenToB. KoH(urypars n coctas JIHHAH ONpeaenseTcs HCX0AI U3 KOHKPETHBIX
yCIOBHH TNpPUMEHEHHs JIMHUU B PAa3AMYHBIX OTPACHAX IPOMBIIUIEHHOTO |
CeJIbCKOXO3AMCTBEHHOr0 Ipou3BojcTBa. KomIiuiekc Moaynel paccyuTaH Ha
MIPUMEHEHHUE B CIETYIOIUX OTPACIIAX:

- ITpoussoacTeo MOTyTPOBOJHUKOBBIX npuOOpoB. ITpumep:
npeanpustus MHTEJL, opueHTUpOBOYHOE KOIMYECTBO IPEANPUATHH TaKOro THUIIA
B Mupe okoJio 3000;

- IPOU3BOJCTBO MHUKPOCOOPOK M THOPUAHBIX MHTErPAaIbHBIX CXEM.
Ipeanpustus tuna KMSACEPA. OpueHTHpPOBOYHOE KOJIMYECTBO NPEINPUATHH
Takoro Tura B mupe okoJio 5000;

- MPOU3BOJICTBO DJIEKTPOHHBIX KOMMOHEHTOB. IIpumep Takoro Ttuma
npeanpuatus — BUIIEN. OpueHTHpOBOYHOE KONMYECTBO MPEANPHSTHI TaKOro
tHna B Mupe okoxo 10000. Tomsko kopmoparmss BUILIEN umeer Gomee 100
3aBojioB B CIIIA, U3paune, Kurae, TaiiBane, Cunranype. CpeaHuii pacxoj BOJIbI
Ha Takoro tuma npeanpustua 100-250 kyOnd4ecKux MEeTpoB B CMEHY.

- MPOM3BOJICTBO TEYATHBIX IUIAT ¥ IUIAHAPHBIX TPaHC(HOPMATOPOB U
JpYTHX TIITaHapHBIX npubopoB. mpumep mnpeampustus — DIEKCTPOHUKC.
OpueHTUPOBOYHOE KOJIUYECTBO NPEANPHUATUN TAKOro TUIA B Mupe okoJo 12500;

- NPOU3BOJCTBO  TajdbBaHMYECKUX M XUMHUYECKHX  TOKPBITHIA,
ANEKTPOXUMHYECKOe (pe3epoBaHUe, JJIEKTpPUUECKas M JPO3UOHHAS IMOpe3Ka H
00paboTKa, IEKTPOXUMHUYECKOE IIONMpOBaHMe. [IpuMep NpeanmpusTHs TaKoro
tuna — CUJII'A B Utanmuu. OpueHTUPOBOYHOE KOJUYECTBO NPEIANPUATHH TaKOTO
trmna B mupe 6osee 150000
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- [[BETHAS METAJUIYPTHs, HPOMU3BOJCTBO XOJOAHOTSIHYTEIX TPYO U
JIPYruX NpoUIIeH, IPOKaTHOE MPONU3BOJCTBO B IIBETHOW M YEPHON METAILTYpIuw,
CUCTEMBl OXJIAXIICHHS KpPYITHBIX METaJUypTHYeCKUX H TEeXHO-XUMHUECKUX
o6obektoB. [Ipumep npennpusatus — OCAKA CTUJI. KonwmuectBo mpemnpustuii
Takoro Tuma B Mupe 6oznee 1500; kak mpaBUiIO, 3TO OYEHBb OOJBLIME MPEATPUATHS
C TPOMaJTHBIM PACXOIOM BOJIB;

- KO’KEBEHHOE Mpou3BoJicTBO. Tombko B paiione JluBopno, Mramus,
umeetcs 6osiee 1500 npeanpusTHii Takoro Tumna. Pacxosl Ha 00paboTKY BOJBI JIs
OJTHOTO TaKOT'0 HEOOJBIIOTO MPEANPHITUS cocTaBIsiOT 6ostee 100000 moitapoB B
rog. OpHUEeHTUPOBOYHOE KOJUYECTBO MPEINPUSATUH TAKOro THIA B MHpe Oonee
20000;

- IIPOU3BOACTBO Kpacurenei, XUMHUYECKOEe IIPOU3BOJICTBO,
MPOU3BOJCTBO  AKKyMYJSITOPOB W DIEKTPONUTHYEeCKHX Oatapeil. IIpumep
npepnpustus — TAJIUPAH B Mspaune. OpHEHTHPOBOYHOE KOJIUYECTBO
MpeAnpUsITHIA Takoro Tumna B mupe 6osee 8000;

- aTOMHas 9JHEepreTHKa: AaTOMHbLIE HCCJICAOBATEIbCKUE  LEHTPBI,
aTOMHBIE PEAaKTOPbl, BOEHHOE TMPOU3BOJACTBO W MEIUIMHCKUE TPUOOPHI,
HCHONb3YIOIINE PaJUOAKTUBHBIE H30TOINbI, YTUIM3ALUS PaIUOAKTUBHBIX OTXOJ0B,
peKymepanus 3arpsA3HEHHbIX TDKENBIMH — MeTallaMd M PaJAMOAKTHBHBIMU
orxozamu npuponassix Bogoémos. IIpumep — BEPKJIN IIUT B mwtare MoHTaHa,
CIIIA. B srom Bomoéme Gosee 180 MUITMApIOB TAJUIOHOB 3arpsi3HEHHON BOJbI.
OpHEHTHPOBOYHOE KOIWYECTBO MPEANPUSATHI M MECT TaKOr0 THIA B MHpe Ooiee
250;

- MPOU3BOACTBO KOCMETHYECKMX mpemnapatoB. mnpumep — OCTU
JIAYJIEP KOPITOPEMIIIH, CILIA.

- pOU3BOACTBO (papmareBTHYecKuX mpenapatoB. [Ipumep— TEBA,
Wspannp;

- o0e33apaKiBaHNe CTOKOB rOCIUTANEH, nabopaTopuii 31
HCCIIEIOBATENIBCKUX IICHTPOB, 00e33apaKMBaHHE CTOKOB ILEHTPOB IEPEIHMBAHUS
kpou. Ilpumep — rocnutaneHbiii komruieke TEJIb-XA, Illomep, W3paunnsb.
OpHEHTHPOBOYHOE KOIMIECTBO TAKHX MOoTpeduTeneii B Mupe 6onee 4000;
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- MPOM3BOACTBO  TPOAYKTOB  MUTaHHUs,  KoHcepBoB.  [Ipumep
30T JIOBEK, M3pannb. OpueHTHPOBOYHOE KOJIMYECTBO MPEANPUATHNA TAKOTO THITA
B Mupe 6onee 10000;

- MHIKPOOHOJIOTTIECKOe IIPOU3BOJICTBO, OMOTEXHOIOTHIECKOE
npousBozcTBO. [Tpumep — 3aBoabsl DMJIXKNH B roxHOM Can-@paniucko, CIIA;
OpueHTUPOBOYHOE KOINYECTBO TAKUX MPEANPUATHI B Mupe 0kos10 2000;

- MIPOMBIIIUICHHBIE YCTAHOBKH KOHAMIIMOHUPOBAHUS BO31yXa. TOIBKO B
Wzpaune umeercs 6onee 40000 ycTaHOBOK TaKOro THIIA.

- KOMIUIEKCHI Uil  00€CCONMBaHMA MOPCKOM BOABI, PAa3IU4YHOrO
Ha3HAYEHWs W pa3MepoB, BKITIOYAs M MOOMIIbHBIE HA MOPCKUX CYyJax, KOMIUIEKCHI
JUIsi 00eccolMBaHMS TPYHTOBBIX BOJ. Toipko B M3pamnme B mycTeiHE ApaBa
nmeercs Oomee 60 Takmx KOMIUIEKCOB. OpHEHTHPOBOYHOE KOJIHYECTBO TAKUX
00bekToB B Mupe Oonee 10000.

ITo onenke ogHOM M3 caMbIX KPYMHBIX KOMIAHMH B MUpe, paboTalomuX B
obmacti BOJOMOArOTOBKM H BomoouncTkn BUBEHJIW, ®panims, Bech phIHOK
MOJITOTOBKA M BOJIOOYMCTKM B MHPE COCTaBJISICT OPHEHTHUPOBOYHO Oozee 200
MUJIJTHAPJIOB JI0JUIAPOB; OISl OTepalliii U cepBUCca KOTOpask MPUXOAUTCS Ha JOII0
TEXHOJIOTHH, KOTOPYIO MOXKHO NPEICTABUTH KAaK TEXHOJOTHIO BOJONOJIIOTOBKU B
pamMkax WHQPPACTPYKTYPbl YMHOFO MOOHWJIBHOIO JiIoMa, cocTaBisieT Oonee 25
MWIIMAPIOB JI0JUIApOB, a AOJIs PbIHKA JJI HCIIOJIb30BAHUSL BCEro KOMILIEKCa
MoayJeH, 1o oueHke sKkcneptToB kopropanuun DCTU JIAYJIEP no cocrosiHuio Ha
2003 roj, cocTaBisieT OPUEHTUPOBOYHO 8 MUIJIJTMAPIOB JI0JUIApPOB.

Jlaee BHUMaHMIO YHTATeNEeW IpeularacTcss WH(pOpManus o Hawmboiee
OpPUTHHATBHBIX WHHOBAIIMOHHBIX KOMITOHEHTOB, BXOMISIIMX B OTHOCSIIMECS K
BOJIOTIOITOTOBKE YaCTSIX MHPPACTPYKTYPHI YMHOTO MOOHMIIBHOTO JIOMa.

MHHOBalMOHHBIA XapakTep 3TUX 4YacTeil ompexaensercs 3a CYET HOBU3HBI
KOHCTPYKTHBHBIX W  TEXHOJOTMYECKHX TIPU3HAKOB M Takke 3a Cuér
KOHCTPYKTHUBHBIX ~ PEIICHUH  MO3BOJSIOIIMX MPUMEHUTb JUId  MOJCHCTEM
BOJIONIOJITOTOBKM HOBEMIIME KOHCTPYKTHUBHBIE MaTepuajibl B BUAE YIIIEPOL
YIJIEPOAHBIX KOMIIO3UTOB Ha 0a3e BUCKO3HBIX TKAHEH, MOKPBITHIX B BaKyyMe IIpH
TIOMOII NTUPOJIN32 YIIIEPOTHBIM ITOPOLIKOM.

Bropoii MHHOBaMOHHBIM 3JIEMEHT — 3TO a’pOJUHAMUYECKHN TE€HEepaTop
HeHbl, paboTalomMi 1O NPUHLUIY TeopeMbl bepHymam u  jnaromuit
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UCKIIOYMUTENbHBIH  3P(EKT Npum HHU3KUX 3aTpaTax OSHEPIMH U PacXOIHBIX
MaTepHajoB.

Tpertnit OTIMUNTENBHBIN (AKTOp — 3TO OHJANHH KOHTPOJIh B PEKHME
pealbHOro  BPEMEHU  IOCTPOCHHBIA HAa  IPHUHUUNAX  3JIEKTPOMArHUTHOM
PE30HAHCHOM CIEKTPOCKOIHU.

Pucynoxk 1. TpéxmepHast MOZIeNIb CUCTEMBI [l KOHIEHCALUHU BOJbI U3
BO3JyXa

Ha pucynke npezncraBinena TpéxmepHas MOJI€TIb CUCTEMBI JJIsi KOHJEHCAIUN
BOJIbI M3 BO3[yXa. B MpejiCTaBICHHOW CHCTEME HCIOJb30BaHbI JIBA BUXPEBBIX
reHeparopa, 00JaJaloliue CYIIECTBEHHBIM oxJaxaronmM 3¢dekrom Ha 06aze
JBYX a’pOJIMHAMHUYECKUX [PUHLUIOB MOPOSIBACHHBIX OpH  (HOPMHPOBAHHU
KOHIICHTPUYHBIX BHUXPEBBIX TPyO, B TYpOYJICHTHOM BHXPEBOM IIOTOKE KOTOPBIX
oxnaxaromuit 3hdext GopMHupyeTCs U CIIOCOOCTBYET YCKOPEHHON KOHIICHCAIIHH.
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Hapgo ckazatb O OTHOCHUTEIBbHOU YHUBEPCAJIBHOCTU J3TOro0 METoJa MU O
BO3MOKXHOCTH €0 BHEAPCHUA B MHOTHUC aOPOANHAMUYECKUE CUCTEMBI.
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Pucynok 2. CxeMa acCUMETPUYHOM IEKTPOXUMUYECCKON STYCUKH
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Ha pucyHke mnpeincTaBieHa B CEUEHMH CX€Ma  aCCUMETPUYHOM
ANIEKTPOXUMHUYIECKON SUCHKH, B KOTOPOH HCIIOIB30BaHBI MPOHHIAEMBIE THOKHE
3JIEKTPO/Ibl, U3TOTOBJIEHHBIE U3 NIEKTPOJL JIEKTPOIHBIX KOMIIO3UTHBIX TKaHEH.
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Pucynok 3. Cxema acCUMETPUYHOH IEKTPOXUMHUYECKON SUEHKN
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Ha pucynke Taxke mpeAcTaBleHa B CEUEHMHM CXe€Ma ACCUMETPUYHOHN
IIEKTPOXUMHYECKON SYEHKH, B KOTOPOI HCITOJIB30BaHBI IPOHHUIAEMBIC THOKHE
JJIEKTPO/Ibl, U3TOTOBJICHHBIE U3 IEKTPOJ AJIEKTPOJHBIX KOMIIO3UTHBIX TKaHEH.
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Pucynok 4. CuMMeTpHYHAs cXeMa dIICKTPOXUMUYCCKOH TICHKI
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Pucynok 5. CxemMa HWHHOBAIIMOHHOTO a3pPOJAMHAMHYECKOTO T'€HEpaTopa
TICHBI.

Ha pucyHkax Takke  IpEACTaBIEHbl  CUMMETPUYHBIE  BapHaHThL
3JIEKTPOXUMHUYECKUX SYEEK KaK YaCTeH 2JEKTPOXMMUYECKOr0 PeakTopa.
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Pucynox 7. BapuaHT 3JIEKTpOXUMHUECKUX STUEEK
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Pucynox 8. CxemMa MHHOBaIlMOHHOIO a3pOJUMHAMUYECKOr0 IeHepaTropa

IICHBI.
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Pucynok 9. CxemMa HWHHOBAIIMOHHOTO a3pOAWHAMHYECKOTO TeHEpaTopa
TICHBL.
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Pucynok 10. Cxema HHHOBAIL[IOHHOTO a9POIHHAMHYECCKOr0 TeHEPaTOpa IeHAbI.
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Pucynok 11. TpéxmepHas Mojiesib MOOUIBHOM KOMIIAKTHON CHCTEMBI JIs1
KOHJIEHCALlUH BOJIbl U3 BO31yXa
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IIpumeHeHHe pe3yJbTATOB HOBEHIIMX HCC/IeJOBAHUN CBOICTB BOJAbI B
HHHOBAIIMOHHBIX TEXHOJIOTHYeCKHX pa3padoTkax

BBuay Toro, 4to B mociegHee BpeMs MOSIBUIOCH U TPOJOIDKAET MOSBISATHCS
MHOXKECTBO HOBBIX 0ONacTell MPUMEHEHHUS BOABI, M3yYeHHEM €& HEeOOBIYHBIX
CBOMCTB HAYMHAKOT 3aHUMATHCSI BCE OOJbIE YYEHBIX U UCCIICIOBATENICH B CaMbIX
pa3HBIX CTpaHax.

IIpakTidecku STOT HMHTEpPEC OOYCIIOBICH OCOOBIM 3HAYCHHEM BOJBI H
BOIHBIX PECYpPCOB B HamOOjee BaXKHBIX IS 4YeJoBeuecTBa cdepax >KU3HH,
0COOCHHO B TPOWM3BOJCTBE MPOJAYKTOB TMHUTAHUS H  TPUPOJTOOXPAHHBIX
TEXHOJIOTHSX.

Haunéwm ¢ toro, 4uro yuensle 3 Mumuu u Wtamum yTBEp:KHAlOT, YTO UM
yIaIoch OOHAPYXHUTh JBe (HopMbl KuAKOH Bojbl. CyliecTBOBaHME 3THX (hopm
OBUIO TIPEACKAa3aHO TEOPETHUECKH, OJHAKO OOHAPY)KUTh WX DKCIIEPHMEHTAIHHO
MOKa HUKOMY He yaaBanoch. OMyONMKOBaHBL JIM PE3yJIbTaThl B KaKOM-JTHOO
HAay4yHOM >XypHaie, He cooOmaercs. KopoTko o paborax Takoro HampaBlIeHHS
nuieT nopran Nature News.

YV Bozbl HaOJIIOIACTCS LEIbIA psiil HEOOBIUHBIX (pu3nveckux cBoicTB. Tak, B
OTIHYHMe OT OOJBIIMHCTBA APYTUX KHUIKOCTEH, TUIOTHOCTh BOJBI MPH 3aMep3aHUI
YMEHBILIACTCS, & HE YBEIIMYUBACTCS.

MakcuManbHYIO IMJIOTHOCTH JKHMJKAas BOJAa UMEET MPH YEThIpEX Tpajaycax
enbcus. Ecnu ObI Boa ObUTa "cTaHAApPTHON" JKUAKOCTBIO, TO €€ TUIOTHOCTH ObliTa
Obl MaKCHMMalbHOW MpH HyJe TrpanycoB Llenbcus, HEMOCPEACTBEHHO TEpe
MIePEX0JIOM B TBEPAYIO (azy.

OcoOeHHOCTH BOJBI OOBICHSIOTCS HAJIMYHUEM MEXKAY €€ MOJEeKyJlaMu
BOJIOPOJTHBIX CBsized. OHU SBIISIOTCSI OTHOCUTENBHO cIa0bIMU, HO KOTAA peub HIET
0 OoJyibIIOM (TOYHEE, OTPOMHOM) KOJMYECTBE MOJICKYJ, OHH HAYWHAIOT HUIPaTh
CYIIECTBEHHYIO POJb.

B 1992 romy rpymma ydensix mox pykooxactBoM JIxmuHa Ctommu (Gene
Stanley) wu3 bBocToHckoro yHuBepcutrera B MaccadyceTce — BbICKazaja
MPENoNoKEeHHe, YTO TMPH HU3KUX TEeMIIepaTypax © BBHICOKOM JaBICHUH
BOJIOPOJIHBIE CBSI3U MOT'YT O0ECIICUUTh CYIIECTBOBAHUE IBYX (DOPM BOJBI.
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IepBas popma moaydnsia Ha3BaHUE KUIKOCTH HU3KOW ruioTHOCcTH ('ceTp"
CBSI3aHHBIX BOJOPOJHBIMHU CBSI3IMH MOJICKYJl pBIXJIas), a BTOpas — JKUIKOCTH
BBICOKOH IIJIOTHOCTH (4acTh BOJOPOIHBIX CBS3€H pa3pbIBacTCs, M MOJICKYJIBI BOJEI
"cKUMaroTCs " TUIOTHER).

Mexnay aBymst popMamu BOJIBI BO3MOXKHEI (pa30BbIe TIEPEXO0/Ibl, TTOT00HBIC
rnepexojiaM Mexay TBepaod u kuiakod (azamu. Teopus CTIHIM M KoOJUIEr
00BsICHsTa 0COOCHHOCTH BOABI IMEHHO KOHKYPEHIINEH MeX Ty ABYMS popMaMu.

CBou BBIBOABI Ipynma chejiaja TOJIbKO Ha OCHOBAaHMM KOMIIBIOTEPHOM
Mozenu, 0Oe3 JKCIEepPUMEHTANbHOrO MOATBepkAeHUsS. OmHOM U3 TPyIHOCTEH,
MIPEISATCTBYOIINX ITPOBEICHUIO OBITOB, OBIITAa HEBO3MOKHOCTH COXPAHUThH BOIY B
JKUJIKOM COCTOSIHUM TPH HYKHOH TeMmIiiepaType - Huxke -75 rpaaycoB Llenbcus.
ABTOpBI HOBOH pabOTHI permn "3arnepeTs” KUAKYI0 BOTY B STMCHKH U3 JIBJA.

Ilpm TOMOIIM TEXHOJOTMH O3JCKTPOHHOTO MapaMarHUTHOTO pe30HaHCa
yUeHbIE U3y4alld MOJBI)KHOCTh MOJIEKYJ BOJBI B KPOIICYHBIX JEISHBIX sSUeiKax
pu TemiepaType okoino -183 rpanycos Llenbcusi.

HccnenoBarenn HaOmoganu 3a MEPEMEIICHUSMH CIELHaIbHOTO 30HIA,
IIOMEIIICHHOTO B SYCHKM M HE CIIOCOOHOTO TPOHWKATh B JICASHBIC CTCHKH.
"ITnotHas" ¢aza Boukl sBIsieTCsl O0JIee BA3KOM, COOTBETCTBCHHO JIBUKEHHE 30H/A
B HeHl JOIKHO 3ameiaThes. B "poixmoi" ¢aze oH HOMKEH mepeMemaThes
OnIcTpee.

I[lo pe3ympraTaM OKCIEPUMEHTOB YY€HBIE 3aKIIOYWIM, 4YTO TpH
temneparypax oT -140 no O rpagycos Llenbcust B sueiikax NpHUCYTCTBYIOT 00e
(a3l Boabl. [Ipu M3MEHEHHH TeMITEpaTypbl COOTHOILIEHHUE "TIIOTHOW" 1 "phIXJoi"
BOJIBI M3MEHSIETCH.

C BbIBOJaMM HOBOH paOoThI COIVIaCHBI He Bce cneunuanuctsl. Ilo MHeHMIO
HEKOTOPBIX W3 HUX, IPUBEACHHBIX SKCIICPUMEHTANBHBIX TAHHBIX HEJOCTATOYHO
JUIS OZTHO3HAYHOTO YTBEPIKACHHS, UYTO B sSUCiKax NMPHCYTCTBYIOT MMEHHO BOJA B
pas3HbIX (azax.

Taxke CcymecTByeT MHEHHE, YTO 3aMEUYCHHBIC aBTOpaMH W3MEHCHUS B
JBIDKEHUM 30HIA OOBSCHAIOTCS T€M, YTO IPHU 3aMEp3aHUU BOJa BHICBOOOXKIAET B
SIEHKH CoJiep KaBUIMeCs] B HEH MpUMecH (aHAJIIOTHYHO TOMY, KaK MPU HCHApeHUH
MOPCKOH BOJBI OCTA€TCs COJb).
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CoBceM HeNaBHO MNosiBWIAch paboTa, aBTOPbl KOTOPOM M3ydajad HOBBIE
(opMel TBepHOH BOABI — ibAa. OHU CMOTIIH MONYYUTh €T0 HOBBIM THI, KOTOPBIHA
HasbiBaeTcst XV (MATHAAUATHIN U3 YK€ U3BECTHBIX).

Temepb OT HCCIIEIOBAaHMI aBTOP IMOCTApaeTcsl MeperTH K M300peTeHHsM,
TIOCTPOCHHBIM Ha 0a3e pe3yabTaToOB HCCIEOBaHMUI.

BuuManue MHoOruMx wu3oOperatesieil oOpalieHO K 00JacTH TPOU3BOJACTBA
TOIUTUBHBIX YMYJIBCHH, HApEMep Ha 0a3e AU3ENbHOTO TOILUTHBA U BOJBI.

Jns  Toro, 4toObl HCMONb30BATh TAaKyl TOIUIMBHYIO OMYJIbCHIO B
COBPEMEHHOM [M3€lbHOM JIBUTaTele KpaiHe HEoOXOAMMO CMOJEIHPOBATh
MOBEJICHNE BOJBI B AMYJIBCHUU IOJ Bo3zelicTBreM naBiieHus B 2000 atMocdep u
6ouibllle, KOTOPOE MMEET MECTO MPH BIIPHICKE B TAKOM COBPEMEHHOM AM3ENbHOM
JBUraTese.

KomnbloTepHyto MoJiesib MOBEAEHUs BOABI, HAaXOIAIIEHCS B 3MYJIbCUU B
BHjE Kamenb pa3sMepoM B 120 HaHOMETPOB U . MCHBINE, MOCTPOMTH Ha Oase
KJIACCHYECKUX 3HAHUH O MPUPOJIE BOJIBI CTAHOBUTCS BCE TPYAHEE M TPEOYIOTCS BCE
HOBBIE W HOBBIE UCCIIEIOBAHUS.

VYueHsble IpOBEIN MOAEIUPOBAHHE ITOBEJCHHS BOJIOPOIHBIX CBA3EH B BOJE U
YCTAaHOBMJIM, YTO HECMOTps Ha HEJABHO OOHapyXeHHble (IyKTyaluu, ee
CTPYKTypa MOXET MO-TIPEKHEMY CUHTaThCs — TeTpa’apuueckoil. Pabota
omybnukoBaHa B KypHane Nature Communication, a ee KpaTKoe cojepKaHHe
MPUBOJIUT caliT yHuBepcutera Moranna ['yrenbepra B MaiiHiie.

Tetpasapuueckas JIOKaIbHas CTPYKTypa BOJbI ObUTa mipeaioxkena dosee 100
net Hazan. OHa MoJpa3syMeBaeT CBA3b KaXKI0i U3 MOJEKYJ KUAKOCTU C YETHIPbMS
JpyrUMH, IIPU 3TOM [BE BOJOPOJHBIC CBSI3U SIBIIIOTCS AKLUENTOPHBIMU (TO €CTh
MoJieKyJa IPUHUMAET HIEKTPOHBI), @ [IBE - JOHOPHBIMHU.

OTH "eThIpe CBA3M 00pa3yioT MPAKTHUECKN TIPABUITBHBIA TETPAdIp, B ICHTPE
KOTOpOro Haxoautcst Mojaekyna H,O.

B 2004 rogy mexayHapomHas TpyIIa yYeHBIX OMyOJMKOBaHA B jKypHale
Science cTaTbl0, B KOTOPOW MOJBEpria TaKyld MOAEIb COMHEHHIO. BbIBOIBI
ncciefoBareNel OblIM OCHOBAHBI HA aHATHM3€ BOJABI B PEHTTCHOBCKOM JHaIa30He,
KOTOpBbIE [I0KA3aJI1 HAJIMYUE TOJIbKO IBYX BOJOPOIHBIX CBSI3€i BMECTO YETBIPEX.

B HoBO#t paboTe yd4eHble MpPOBEAM KOMIBIOTEPHOE MOJEIMPOBAHHUE
MOBEICHUST BOAOPOIHBIX CBs3ed W oOHapyxmnu  (QIykTyauumro B HX
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HHTCHCUBHOCTH. B cpemHeM Kaxaas MoJeKyla o0Opa3oBbIBaja II0 JIBE
aKIENTOPHBIE U JIBE IOHOPHBIE CBS3M, HO UX CHJA B KXIBIH MOMEHT BPEMEHU
Oblna pasnoit. KoneGaHus BO3HMKaIM ¢ XapakTepHbIM BpemeHeM okosio 100-200
dem-to cexyua (107 cekymHm), 4TO OOBACHSET MNpPEBIAYIIHE pPE3yNbTATHI
PEHTTCHOBCKOTO aHAJIN3a.

Bonopoausie cBsi3M OOBACHAIOT MHOTME YHHKaJbHBIE CBOMCTBA BOABI,
HampuMep ee BBICOKYIO TeMmeparypy kumeHus. OHHM Takke KpaiHe BaKHBI ISt
OMOMNONIMMEPOB M O0ECHEUMBAIOT MOAJLEPKAHUE UX CTPYKTYpbl. IloMHMO BOJBI,
CpeaH MPOCTHIX BELIECTB BOAOPOJIHBIC CBSA3HM 00pa3yloT HU3KUE aTOMHBIE CIIUPTHI,
aMMHaK, GTOPOBOIOPO/I.

Ha HaHOMETpPOBBIX PACCTOSHUAX Y BOJbI IOSBISIOTCS CBONCTBA, KOTOpBIE
Henb3sl OOBSACHUTh MHA4e, KaK C INPHUBJICYCHHEM KBAHTOBON MeXaHHKH. Takoi
BBIBOJ] OBUT CJICNIaH YYCHBIMH IT0 UTOTaM CEPHU SKCIICPHMECHTOB.

Cratest wHWcclemoBaTelel IOKa HE OMyOJIMKOBaHA B PELCH3UPYEMOM
Hay4YHOM J>KypHaje, HO €€ MpENpHHT JOCTYIIEH Ha HAy4HBIX caiitax; calTe
Kopotko o pabote numer noptan Physics World.

Boma ob6mamaer pagoM  CBOMCTB, KOTOpBIE JETAIOT 3Ty JKHIKOCTD
yHUKaIbHOH. B wactHocTH, H,O 0051agaeT MakCUMalbHOW IUIOTHOCTBIO MPH
Temreparype IUIIoc 4eTblpe rpagyca Llembcus. bmaromapst sToli ocoOeHHOCTH
3eMHBIE BOJJOEMBI 3aMEP3al0T HE CHU3Y BBEPX, a CBEPXY BHU3, U B HUX B XOJOJHOE
BpeMs roia MOTYT OOUTATh )KMBBIE CYIIECTBA.

MHorue HEOOBIYHBIC XapaKTEPUCTUKU BOJBI OOBSICHAIOTCA TEM, 4TO €¢
MOJIEKYJIbI CBSI3aHBI MEXJy C000i 0COOBIM THUIIOM aTOMHBIX CBS3€H, NOJTYUHBLIEM
Ha3BaHUE BOJOPOJHON CBS3H.

Taxue cBsi3u 00pazyloTCs MEXAYy aTOMOM BOAOPOJA, KOTOPBIN CBsI3aH C Tak
Ha3BIBAEMBIM HJICKTPOOTPUIATEIFHEIM aTOMOM (B CIydae BOABI - C KHCIOPOIOM),
U JPYTUM SJIEKTPOOTPHIATEIFHBIM AaTOMOM, HaXOMAIIMMCA B TOH JKe WIH
coceJiHell MoeKye.

ABTOpBI HOBOW pabOTBHI TPOBEPSNIH, HACKOIBKO XOPOIIO MOJEIb,
OIMCBHIBAIOIIAsl CBOMCTBAa BOJBI TOJBKO C ONOPOHM HA BOJOPOAHBIE CBS3U (Tak
HaszplBaeMasl ~ JJIEKTpOCTaTHYeCcKas  MOJeNb), COorjacyercss ¢  JaHHBIMH
9KCHEPUMEHTOB.
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VY4eHble OTCIEKUBAIU TaKOHW IapaMeTp Kak paclpelieieHHe INPOTOHOB B
MOJEKylaX BOABI IO YPOBHSAM KHWHETHUecKoil sHeprum. ccrenosaTtenn
"saronsuin"  Moaekyiasl H,O B yriaepongnble HaHOTpYOkM aguamerpoM 1,6
HaHOMETPA, U MOABEPradd CHUCTEMY BO3JCHCTBUIO C BBICOKMMH HACHIICHHBIMH
SHeprueil HeWTpOHaMHM, KOTOpBIC HpOM3BOAMI McTOYHMK ISIS u3 mabopaTopuu
Pezepdopra-Onmitona B BenmukoOpuranusi.

W3-3a TOrO, YTO HEUTPOHBI 0OJagaNM OYCHb BBICOKOW OSHEprueid, OHHU
yCHeBaIK OTPA3UThCS OT BCTPEUYEHHBIX HA IyTH IPOTOHOB 0 TOTO, KaK MOCIEIHHIE
yCHeBaIK MPOB3aNMO/ICHCTBOBATH C OKPYKAFOLIIUMH UX YAaCTHLIAMH.

TakuMm 00pa3oM, aHaJIU3Upysl HAaHHBIE O PACCESIHUM HEHTPOHOB IoOCie
HPOXOXKICHHUST CKBO3b OOpasel], y4deHble MOoJIydand HHPOPMAIMIO O HATHBHOM
pacipeieleHuH IPOTOHOB 110 SHEPIUSM.

Oxka3zanoch, 4TO HHEPrusi CHIbHO 3aBUCUT OT TEMIIEpAaTyphl: €€ CpelHee
3HaueHHe ObLT0 Ha 50 MPOIEHTOB OONbIIE MPEACKA3aHHOTO SIEKTPOCTATHYCCKOH
MOJICTIBIO TIPM HU3KUX TeMIeparypax, ¥ Ha 20 TPOIEHTOB - NpH KOMHATHOM
Temreparype. BHyTpu HaHOTpYOOK ¢ quaMeTpom 1,4 HaHOMeTpa CpeaHsIsi SHEPTus
IIPOTOHOB OKa3ajach Ha 30 NPOLEHTOB HUXKE, YEM y BOJbI, HE IOMEILIEHHOH B
OrpaHUYEHHOE MPOCTPAHCTBO.

Taxoke UcciemoBaTeNN MPOBEPHUIN, KAK OYIYT PacIpeaesIThCs MO SHEPTUAM
MIPOTOHBl B BOAE, MOMELIEHHOW B OCOOBI MeMOpaHHBIH Marepuai, KOTOpPbI
UCTIONB3YeTCs Ul MPOM3BOACTBA TOIIMBHBIX 3JIEMEHTOB. YUeHbIe MOKA3allH, 4TO
cpenHss dHeprus Obuta Ha 30 TIPOLECHTOB BBINIE, YeM Y BOJBI B "OOBIYHOM"
COCTOSIHHH.

ABTOpBI HOBOH PabOTHI MOJATAIOT, YTO, KOT/Ia MOJICKYJBI BOJBI HAXOMATCS
Ha OYEHb OJU3KOM PACCTOSHUHU JIPYT OT Apyra W '"cAaBlieHbI" H3-32 MaJCHBKOTO
0o0beMa JOCTYITHOTO IIPOCTPAHCTBA, NPOTOHBI B HHUX IEPEXOASAT B IIOKa HE
OITMCaHHOE (PM3UKAMH KBAaHTOBOE COCTOSTHIE.

VYueHble OTMEYAIOT, YTO KBAaHTOBO-MEXaHHYECKHE CBOMCTBA BOIBI MOTYT
OIpelelATh €€ "MOoBeneHHE" B XKUBBIX KIETKAX, TaK KaK TaM PACCTOSIHUE MEXIY
MOJIEKyJIaMU TPHMEPHO COOTBETCTBYET TOMY pAacCTOSHHMIO, Ha KOTOPOM OHH
HaXOAMIINCH B 3KCIEPHMEHTE.

Tak Kkak Ui MUJUTHOHOB CHCTEM NPOMBIIUIEHHOTO KOHAMIMOHUPOBAHUS B
CHCTeMaX M CTPYKTypax TeIIoOOMEeHa IPHUMEHSAETCS B OCHOBHOM BOAA, TO
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HCCIIEIOBAaHUsL B HTOIl 001acTM W BBIBOABI M PE3yJbTaThl HUCCICIOBAHUH U
9KCHEPUMEHTOB MPAKTUYECKH TMONTAIKUBAIOT H300peraTenel K aKTHBHOMY
TBOPYECKOMY IIPOLECCY.

Tak yueHble MOKa3add, 4YTO CJIOW mapa, KOTOPHIM MpenoxpaHseTr oT
MTHOBEHHOTO KHIICHHS KaIlUIM BOJBI HAa PACKaJICHHON CKOBOPOJKE, MOXKHO CO3/1aTh
M TIpU TOpazjio Oosiee HU3KOW Temreparype. Pabora (u3ukoB omyOiMKoBaHA B
s)KypHasie Nature, a ee KpaTkoe cojep:kaHue npuBouT Nature News.

SIBnienue, Gnaromapst KOTOPOMY KaIUIM BOJbI HA PacKajJeHHOW CKOBOPOJKE
KaTaloTcs, CJIOBHO MIAPUKH PTYTH, a HE HCHApSIOTCS MTHOBEHHO, (HU3UKU
Has3bBalOT 3(dekToM crenuduyeckoro wucrapeHus. lcmapeHwe mpu 3TOM
MPOMCXOAUT 03 IMy3bIPhKOB TOJBKO Ha FPaHUILIE TeJ, & HE B 00beMe KHUAKOCTH.

OTO HNPOMCXOAUT IOTOMY, YTO BO BpeMsl KOHTaKTa >KUIKOCTU C TEJIOM,
HarpeTbiM 10 ONPEAEICHHON TeMIepaTypbl, MeXIy HUMU 0Opa3yercs ciloil mapa,
CHJIBHO TIPETIATCTBYIOMHUIT TETIIOOOMEHY.

Takas Temmeparypa Ha3bIBaeTCs TOYKOH dddekra crernuduaeckoro
ncnapenus. s Boibpl oHa cocTaBisieT 00bIYHO uyTh MeHee 200 rpanyca Lenbcust.

Ipn mageHnn TemmepaTyphl HarpeToro Tesla HIKE 3TOH TOUYKH, CIOH mapa
HCYE3aeT, MKHMIKOCTh NPUXOIUT B HEMOCPEACTBEHHBIII KOHTAKT C TBEpAOH
MMOBEPXHOCTHIO M CKOPOCTh TEIUNIOOOMEHA pe3Ko YyBenuuuBaercs. lIpu sTom
MIPOMCXOJUT B3PBIBHOE BCKUIIAHNE BO BCEM 00bEME JKUIKOCTH.

B xoze nccrnemoBanus @BTOPbI HarpeBalld METAIIMYECKHe C(Eephl, OMyCKaIl
HX B BOLY M 3alUCBIBAIM IPOMCXOJAIIME Ipouecchl Ha Buueo. Ilpu sTom
HEKOTOpBIM c(epaM MpuIaBajdd BOJOOTTAJIKHUBAIOIINE CBOWCTBA C IOMOIIBIO
HaHECEHUSI MUKPOTEKCTYPBI M XUMIYECKAX MOKPBITHH.

VYueHble OKa3alu, YTO €CJIM NPUAATh OBEPXHOCTH TBEPAOrO Tl CHIIbHbIE
BOJOOTTAJKHUBAIOIINE CBOMCTBA, TO 3Ty TOYKY MOXXHO TIOHH3UTH IO TEMIEPATYPEI
KHTICHUS. XHIKOCTH. B TakoMm cirydae KHIIEHHE TPOUCXOAUT Oe3 0Opa3oBaHHS
y3BIPHKOB.

TeopeTnueckn BO3MOXKHA CTaOMIIH3AIlUs CIIOS Mapa Ha TPAHHUIE KUIAKOCTH
JlaKe HIKE TeMIIepaTypbl KUIIEHUSI.

3OT0T0, OTHAKO, ABTOPAM IIOKa HE YAAIOCh IMPOAEMOHCTpupoBaTh. Ecnm mx
UCCIIEIOBAHUSI YBEHYAIOTCSl YCIIEXOM, TO HOJO0OHbIE THAPO(OOHBIE MOBEPXHOCTH
MOXXHO OyJIeT MPUMEHUTh B KopabiectpoeHun. CTaOMIM3UpOBAaHHBINA CIIOW mapa
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MEKTy KOPITyCOM CyJIHA M BOJIOH MOXKET PEe3KO CHU3UTH TPEHHE W YHEPro3aTpaThl
Ha TIePEBO3KY.

Panee npyras rpymma HHXCHEpPOB 00HApYXKHJIa, 9TO MPUAAHKUE TpaHuIe (a3
0c0o00if TEKCTypbl CHJIBHO BIHSIE€T Ha €€ TeIIONPOBOAHOCTh. Toraa mepen
HCCIIEZIOBATeNIIMH CTOsIa OOpaTHAs 3ajada - HE yMCHBIICHWSA, a YBEIMUCHU
JHEProoOMeHa.

[IpumeHeHne BOABI M BOJHBIX PACTBOPOB B PA3IUUHBIX TEXHOJIOTHMUYECKHX
nporeccax, 0cOOEHHO B HAHO-TEXHOJIOTHSX TaKke TpeOyeT yriayOJeHUs 3HaHUuH o
e€ HEM3BECTHBIX CBOMCTBAX H OCOOGHHO 3HAaHMM O KOMOWHATOPHBIX U
HMHTETPATHBHBIX CBOMCTBAaX BOJBI, KaK TOBOPST HA CTHIKE TEXHOJIOTHH.

®Ou3uku 00HAPYKWIH, YTO 00paOOTaHHBIN BOJION MOPOIIKOBKIA rpaduT npu
KOMHATHOH TeMIepaTrype 00J1aaeT HeKOTOPEIMHI CBOWCTBAMH, XapaKTCPHBIMHU JIIS
CBEPXIIPOBOJHUKOB.

Pabora y4eHsIx omybnukoBaHa B xypHane Applied Materials (mpenpuHT), a
ee KpaTKkoe cojepkanne npuBoauT Oor m3ganus Technology Review.

HeoObIuHble 37€KTpUUECKHE CBOWCTBa 'y Tpadurta yaanoch OOHapYKUTh
TIOCJIE CIEAYIONMEeH IPOIeTYPEL.

ToHKHII MOPOIIOK Yriiepojia, COJNCPKAIIMA TpaHysIbl TUaMeTpoM He Oosee
HECKOJIbKUX JECATKOB HAaHOMETPOB, HACTAaWBaJIM B BOJAE B TeueHHE 24 HaCOB,
GuIBTpOBaTIM M BRICYIIMBANIK TpH TemrepaType 100 rpaaycoB B TeUeHHE HOYH.
3aTeM y MOpOLIKa U3MEPSUIA Pa3IHMyHble MapamMeTpbl MarHUTHOTO MOMEHTa NpH
pa3HBIX TeMIlepaTypax.

Oxkazanoch, 4T0 00paOOTaHHBIM TakUM 00pa3oM rpaduT JEeMOHCTPUPYET
pe3kue (azoBbIe Mepexosl MATHUTHOTO MOMEHTA, XapaKTepHBIC IS M3BECTHBIX
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB.

[praem >TH CBOICTBA OH MPOSIBIIAET B KOMHATHBIX ycinoBuax (300K wmmm 27
rpaxycoB llenscns), pu TemIepaType Ha JECSTKH TPaayCcoB BEIIIE, 9YeM caMble
BBICOKOTEMIIEPATypHBIE U3 CBEPXIPOBOIHUKOB.

ABTOpHI, OIHAKO, BECbMa OCTOPOJKHBI B CBOMX BBIBOJAX (OHH, BOMPEKH
TpaauLMU, HE CTald Jake NyOJUKOBaTh NPENpPUHT pPabOThl A0 OKOHYAHMS
Iporecca pereH3upoBanns). Bo-mepBbIX, yUeHBIC YKA3bIBAIOT, YTO MICKTPHICCKUC
9 PeKTH HAOIIOAAIOTCS TOJIBKO HAa TIOBEPXHOCTU TPAaHYIT U 3aTParkBaloT He Ooliee
MUJIJTHOHHOM TOJIM aTOMOB yTIIEPO/a.
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Bo-BTOpHIX, 3¢ dekT BecbMa HecToek. [Ipn m3MeHeHHH (OpPMBI YacTHII OHH
TEPSIFOT CBOM HEOOBIYHBIC CBOWCTBA.

B-Tperbux, u 3T0 caMoe IJaBHOE, aBTOPbl MOAYEPKUBAIOT, UYTO U3 TPEX
KPHTEPHEB CBEPXNPOBOAMMOCTH MMH JOKa3aHO HAJIW4YHe TOIBKO (ha30BOro
nepexo/ia y MarHUTHOIO MOMEHTA.

Hu oTcyTcTBHE CONpOTUBIEHHMS B MaTepuane, HU BBITAIKMBAHHE WM
MarHUTHOTO TIOJISt aBTOPHI MTOKA HE TTOKA3aIH.

@dusMKkn CYMTAIOT, YTO IOBEPXHOCTHAS CBEPXIIPOBOJMMOCTH B Tpadute
MOXeT OBITh CB3aHA C HEJABHO YCTAHOBJICHHBIM BIIUSHUEM BOJBI HA H3BECTHBIC
CBEPXIIPOBOJIHUKHU.

Hccnenosarenu, ycraHoBusIne 3ToT 3 dexr, npusnekian Bunmanne CMU
TeM, 4To 0oOpabaThIBaIM CBOM OOpasIsl HE TOJIBKO BOMOH, HO M Pa3INYHBIMH
HaNUTKaMH: THBOM, CaKe U BUHOM Pa3IMYHbIX MapOK.

OU3NKN MOJAraloT, 9TO B O0OMX CIydasx Ha SICKTPUYECKHE CBOHCTBA
MaTepUaJIOB OKa3blBae€T BO3JEHCTBHE HACBILIEHUE IIOBEPXHOCTU aTOMaMH
BOZOpPOJA.
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Cnucok HCII0JIb30BAHHOM JIMTEPaTypshl, naTeHTHast "
JIMIeH3MOHHAasI HH(opManus

Mpuioxenns 1

Ipuiaoxenne 1 -1

United States Patent Application 20220229003
Kind Code Al
ANDERBERG; Andreas; et al. July 21, 2022

A METHOD INVOLVING MEASURING OF WATER QUALITY AND/OR
DETECTION OF ONE OR MORE SUBSTANCES IN A WATER FLOW

Abstract

The present invention describes a method involving measuring of water quality and/or
detection of one or more substances in a water flow, said method involving the steps
of using a sensor system comprising at least two electrodes, for sending frequency
from at least one electrode and receiving a response from at least another electrode,
wherein the method involves filtration over one or more frequency ranges in the
response, to measure the impedance and using the impedance as an indicator of

the water quality and/or for detection of one or more substances in the water flow.
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Mpunnoxenne 1 -2

United States Patent Application 20220211749
Kind Code Al
BISHOP; Patrick Charles; et al. July 7, 2022

METHODS FOR PRODUCING ULTRAPURE WATER THAT GENERATES
INCREASED CELLULAR PERMEATION

Abstract

The invention relates to products by processes, product compositions, product
formulations and product uses that are all related to reduced ultrapure water cluster
sizes in an aqueous composition containing a non-H.sub.20 substance in the reduced
size water clusters in order to improve bioavailability of the aqueous composition.
The invention processes use higher flow rate of the blended aqueous composition
from a jet openings of a nozzle inside the hollow cylinder to reduce sizes of the
ultrapure water clusters in the blended aqueous composition of the non-H.sub.20
substance to less than 300 nanometers.
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Mpunnoxenne 1 -3

United States Patent Application 20220194816
Kind Code Al
EMERY; Nigel; et al. June 23, 2022

APPARATUS AND METHOD FOR PROVIDING PURIFIED WATER

Abstract

A method of providing a dispense purified water stream from a water purification
apparatus involving passing a water inlet stream through a first water purification
station to provide a first internal purified water stream, passing the first internal
purified water stream to an internal reservoir, and providing a second internal
purified water stream from the reservoir, passing the second internal

purified water stream into a recirculation loop, measuring the conductivity of the
second internal purified water stream; passing the second internal

purified water stream to a second water purification'station to provide a third internal
purified water stream passing the recirculated water return stream into the internal
reservoir; calculating the purity of the first internal purified water stream using the
measurement of the conductivity of the second internal purified water stream.
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Mpunnoxenne 1 -4

United States Patent Application 20220153618
Kind Code Al
LEFRANC; Maric; et al. May 19, 2022

METHOD FOR DETECTING ANOMALIES IN A WATER TREATMENT PLANT

Abstract

A method for operating a water treatment plant comprises a phase of detecting
anomalies in the operation of the plant, wherein the phase of detecting anomalies
comprises an implementation of the following measures: providing data representative
of the operating state of the plant, said data being provided by sensors installed at
selected locations in the plant itself or on input or output pipes of the plant; where
appropriate, providing additional data; and providing a system for acquiring and
processing these data, this system being equipped with.an algorithm for processing
said data.
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Mpunnoxenne 1 -5

United States Patent Application 20220153613
Kind Code Al
Katragadda; Rakesh Raghavendra May 19, 2022

ULTRA-HIGH ALKALINE ELECTROLYZED WATER GENERATION SYSTEM

Abstract

An ultra-high alkaline electrolyzed water generation system with a pH 12.5-13.5 pH is
provided. The ultra-high alkaline electrolyzed water generation system includes an
electrolytic cell, a first tank, a second tank, a water tank, and a plurality of flowlines.
The ultra-high alkaline electrolyzed water generation system is cost-effective. The
ultra-high alkaline electrolyzed water generation system enables production of ultra-
high alkaline electrolyzed water at faster rate for commercial and industrial
applications with a large shelf life and can be stored in containers for later use. The
invention also provides an electrolytic cell. The electrolytic cell includes a cathode
chamber, an anode chamber, and a cation permselective membrane. The electrolytic
cell enables production of the ultra-high alkaline electrolyzed water. The ultra-high
alkaline electrolyzed water with a configurable pH range has the ability to sterilize,
clean and disinfect without the use of harsh chemicals.
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Mpunnoxenne 1 -6

United States Patent Application 20220145478
Kind Code Al
Mosher; Stephen M.; et al. May 12, 2022

ELECTRODIALYSIS SALT SPLITTING REGENERANT GENERATION FOR
WAC AND WBA RESIN COMBINED WITH SODIUM HYPOCHLORITE ON-
SITE GENERATION PROCESS

Abstract

Disclosed is a combined generator technology for two purposes: 1) electrodialysis
"salt splitting" (ESS) to convert sodium chloride salt into an acid (hydrochloric or
sulfuric) and a caustic (sodium hydroxide) to be generated for use as regeneration
solutions for weak acid cation, weak base anion, and strong base anion resin systems
and 2) electro-generation for converting sodium chloride salt into an aqueous solution
of sodium hypochlorite both with the intention of treating make up water and/or
recirculating in a cooling tower, fluid cooler, or any evaporative cooling device; other
salts will apply to the process in addition to sodium chloride (example sodium
sulfate).

Mpunnoxenne 1 -7

United States Patent Application 20220145006
Kind Code Al
SCHIESSER; Yuliya; et al. May 12, 2022

PROCESS FOR CONDITIONING AND REUSING SALT-CONTAINING
PROCESS WATER

Abstract
The invention relates to an integrated process for conditioning process water (1) from
the production (I) of polycarbonate, which process water contains at least catalyst

residues and/or organic impurities and sodium chloride, and subsequently utilizing the
process water (1) in a subsequent sodium chloride electrolysis (V).
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Mpunnoxenne 1 — 8

United States Patent Application 20220144673
Kind Code Al
Xiang; Chengxiang; et al. May 12, 2022

ELECTRODIALYZER AND ELECTRODIALYSIS SYSTEM FOR CO2 CAPTURE
FROM OCEAN WATER

Abstract

Disclosed are electrochemical systems that include an electrodialyzer and a vapor-fed
CO.sub.2 reduction (CO.sub.2R) cell to capture and convert CO.sub.2 from

ocean water. The electrodialyzer includes a stack of bipolar membrane electrodialysis
(BPMED) cells between end electrodes. The electrodialzyer incorporates monovalent
cation exchange membranes (M-CEMs) that prevent the transfer of multivalent
cations between adjacent cell compartments, allowing continuous recirculation of
electrolytes and solutions, and thus providing a safer and more scaling-free
electrodialysis system. In some embodiments, the electrodialyzer may be configured
to replace the water-splitting reaction at end electrodes with one-electron, reversible
redox couples in solution at the electrodes. As a result, in the entire electrodialyzer
stack, there is no bond-making, bond-breaking reactions and there is no gas
generation, which significantly simplifies the cell design and improves operational
safety. The systems provide a unique technological pathway for CO.sub.2 capture and
conversion from ocean water-with only electrochemical processes.
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Mpunnoxenne 1 -9

United States Patent Application 20220127172
Kind Code Al
Friesen; Grant; et al. April 28, 2022

SYSTEMS AND METHODS FOR WATER TREATMENT AND STORAGE

Abstract

This disclosure describes systems and methods for providing water to a user for
consumption. Systems of the present disclosure can include a water management
system including one or more a water treatment flow path for receiving

source water, disinfection unit(s), additive unit(s), sensor(s) for maintaining

various water conditions. Additionally, water management, treatment and/or storage
systems including controller(s) and associated methods of operating are also described
for dispensing water to a user.

Mpunnoxenne 1 - 10

United States Patent Application 20220123339
Kind Code Al
Song; Yang; et al. April 21, 2022

ELECTROLYTE HEALTH MANAGEMENT FOR REDOX FLOW BATTERY

Abstract

Methods and systems are provided for a rebalancing reactor of a flow battery system.
In one example, a pH of a battery electrolyte may be maintained by the rebalancing
reactor by applying a negative potential to a catalyst bed of the rebalancing reactor. A
performance of the rebalancing reactor may further be maintained by treating the
catalyst bed with deionized water.
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Mpunnoxenne 1 — 11

United States Patent Application 20220106208
Kind Code Al
Borras; Carlos; et al. April 7, 2022

REMOVAL OF MATERIALS FROM WATER

Abstract

Various embodiments relate to an electrochemical cell for removal of materials

from water and methods of using the same. A method of removing phosphorus

from water includes immersing an electrochemical cell in water including phosphorus
to form treated water including a salt that includes the phosphorus.

The electrochemical cell includes an anode including Mg, Al, Fe, Zn, or a
combination thereof, a cathode including Cu, Ni, Fe, oria combination thereof. The
method includes separating the salt including the phosphorus from the

treated water, to form separated water having a lower phosphorus concentration than
the water including phosphorus.
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Mpunaoxenne 1 — 12

United States Patent Application 20220098744
Kind Code Al
MILLS; RANDELL L. March 31, 2022

ELECTRICAL POWER GENERATION SYSTEMS AND METHODS
REGARDING SAME

Abstract

A solid or liquid fuel to plasma to electricity power source that provides at least one of
electrical and thermal power comprising (i) at least one reaction cell for the catalysis
of atomic hydrogen to form hydrinos, (ii) a chemical fuel mixture comprising at least
two components chosen from: a source of H.sub.20 catalyst or H.sub.20 catalyst; a
source of atomic hydrogen or atomic hydrogen; reactants to form the source of
H.sub.20 catalyst or H.sub.20 catalyst and a source of atomic hydrogen or atomic
hydrogen; one or more reactants to initiate the catalysis of atomic hydrogen; and a
material to cause the fuel to be highly conductive, (iii) a fuel injection system such as
a railgun shot injector, (iv) at least one set of electrodes that confine the fuel and an
electrical power source that provides repetitive short bursts of low-voltage, high-
current electrical energy to initiate rapid kinetics of the hydrino reaction and an
energy gain due to forming hydrinos to form a brilliant-light emitting plasma, (v) a
product recovery system such as<at least one of an augmented plasma railgun recovery
system and a gravity recovery system, (vi) a fuel pelletizer or shot maker comprising a
smelter, a source or hydrogen and a source of H.sub.20, a dripper and a water bath to
form fuel pellets or shot, and an agitator to feed shot into the injector, and (vii) a
power converter capable of converting the high-power light output of the cell into
electricity such as a concentrated solar power device comprising a plurality of
ultraviolet (UV) photoelectric cells or a plurality of photoelectric cells, and a UV
window.
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Mpunnoxenne 1 - 13

United States Patent Application 20220073383
Kind Code Al
Borras; Carlos; et al. March 10, 2022

REMOVAL OF PHOSPHORUS AND NITROGEN FROM WATER

Abstract

Various embodiments relate to methods and systems for removing phosphorus and/or
nitrogen from water. A method of removing phosphorus and nitrogen

from water includes passing starting material water including nitrogen and
phosphorus through an elevated pH phosphorus removal stage. The method includes
passing the water through an electrolytic nitrogen removal stage. The method includes
passing the water through a galvanic phosphorus removal stage. The water produced
by the method has a lower phosphorus concentration-and a lower nitrogen
concentration than the starting material water.
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Mpunnoxenne 1 — 14

United States Patent Application 20220055041
Kind Code Al
Carlson; Lawrence February 24, 2022

COMPOSITION AND METHOD FOR TREATING AND REMEDIATING
AQUEOUS WASTE STREAMS

Abstract

An apparatus for treating a stream of contaminated water having an elevated
concentration of at least one of light metals, heavy metals, sulfates that includes at
least one process fluid inlet communicating with a process conduit; at least one
electrode reaction vessel in fluid communication with the process conduit, the reaction
vessel having an interior chamber and at least one electrode positioned in the reaction
chamber, the electrode powered by a alternating current source; and at least one
magnetic field reaction vessel in fluid communication with the process conduit, the
magnetic field reaction vessel having an outwardly oriented surface and an opposed
inwardly oriented surface, the magnetic field reaction vessel having at least one
magnet in contact with the inwardly oriented surface of the magnetic field reaction
vessel.
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Mpunnoxenne 1 — 15

United States Patent Application 20220002171
Kind Code Al
CORREA SALAS; Diego Luis; et al. January 6, 2022

ELECTRODE HOLDER FOR PURIFYING WATER AND FLOATING DEVICE
THAT COMPRISES SAME

Abstract

The present application relates to an electrode holder and a floating device that
comprises same for purifying bodies of water. The electrode holder comprises a base,
a metal fastener and a cover. A plurality of electrodes are embedded in the metal
fastener, housed inside the base and under the cover. The electrodes can be made of
copper, zinc, silver, gold, stainless steel or combinations thereof. The metal fastener
can be connected to any electric power source. The flow of electric energy towards
the electrodes that are in contact with the water generates an oxidation-reduction
reaction, releasing ions, which have a purifying effect, into the water. The device
which comprises this electrode holder also comprises a photovoltaic module, an
energy storage module that serves as an electric power source for the electrodes, a pH
meter and an external structure.
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Mpunaoxenne 1 - 16

United States Patent Application 20210395125
Kind Code Al
Yeh; Daniel H.; et al. December 23, 2021

MODULAR SYSTEM FOR WASTE TREATMENT, WATER RECYCLING, AND
RESOURCE RECOVERY IN A SPACE ENVIRONMENT

Abstract

A modular system for waste treatment, water recycling, and resource recovery
includes a buffer tank to receive and pre-treat raw organic waste, at least one reactor
tank configured as an anaerobic bioreactor that receives and digests pre-treated waste
from the buffer tank, a membrane module having a membrane configured to filter
waste from the digested waste from the at least one reactor tank to produce a
permeate, a permeate collection tank configured to collect and store the permeate
generated by the membrane module, a pump system'having a plurality of pumps, and
a control system configured to monitor the flow of waste and to control the pump
system to control the flow of waste between the buffer tank, the at least one reactor
tank, the membrane module, and the permeate collection tank.
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Mpunnoxenne 1 — 17

United States Patent Application 20210395113
Kind Code Al
Adamson; George W.; et al. December 23, 2021

REGENERATABLE SYSTEM FOR CONTAMINANT REMOVAL

Abstract

A system and method for water purification by capture of contaminants in an aqueous
mixture is described herein. A system and method for regenerating the capture system
is also described. An integrated capture and regeneration system and method is also
described including a separation vessel that houses a capture bed and an electrode in
electrical contact with the bed and a power source for applying a voltage to the
electrode. The applied voltage enhances capture of the contaminant from aqueous
liquid on the capture bed and modulation of the applied voltage enhances release of
contaminant on the capture bed into aqueous wash'liquid to regenerate the bed. The
aqueous wash liquid may contain a counter ion that binds to the contaminant forming
an aggregate contaminant phase that separates-from the aqueous wash liquid.
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Mpunnoxenne 1 — 18

United States Patent Application 20210381117
Kind Code Al
Bahar; Bamdad; et al. December 9, 2021

ENVIRONMENT CONTROL SYSTEM UTILIZING
AN ELECTROCHEMICAL CELL

Abstract

An environment control system utilizes oxygen and humidity control devices that are
coupled with an enclosure to independently control the oxygen concentration and the
humidity level within the enclosure. An oxygen depletion device may be an oxygen
depletion electrolyzer cell that reacts with oxygen within the cell and

produces water through electrochemical reactions. A desiccating device may be g, a
dehumidification electrolyzer cell, a desiccator, a membrane desiccator or a
condenser. A controller may control the amount of voltage and/or current provided to
the oxygen depletion electrolyzer cell and therefore the rate of oxygen reduction and
may control the amount of voltage and/or current provided to the dehumidification
electrolyzer cell and therefore the rate of humidity reduction. The oxygen level may
be determined by the measurement of voltage and a limiting current of the oxygen
depletion electrolyzer cell. The enclosure may be a food or artifact enclosure.
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Mpunnoxenne 1 —19

United States Patent Application 20210353667
Kind Code Al
BISHOP; Patrick Charles; et al. November 18, 2021

COMPOSITION COMPRISING AQUEOUS MEDIUM WITH REDUCED SIZE
WATER CLUSTERS TO IMPROVE BIOAVAILABILITY OF THE AQUEOUS
MEDIUM AND METHODS FOR MAKING AND USING THE COMPOSITIONS

Abstract
The invention relates to products by processes, product compositions, product
formulations and product uses that are all related to reduced ultrapure water cluster
sizes in an aqueous composition containing a non-H.sub.20 substance in the reduced
size water clusters in order to improve bioavailability of the aqueous composition.
The invention processes use higher flow rate of the blended aqueous composition
from a jet openings of a nozzle inside the hollow cylinder to reduce sizes of the
ultrapure water clusters in the blended aqueous composition of the non-H.sub.20
substance to less than 300 nanometers.

Mpunnoxenne 1 — 20

United States Patent Application 20210316056
Kind Code Al
Szpara; Edward S.; et al. October 14, 2021

SYSTEMS AND METHODS FOR PERITONEAL DIALY SIS HAVING POINT OF
USE DIALYSIS FLUID PREPARATION USING WATER ACCUMULATOR AND
DISPOSABLE SET

Abstract

A peritoneal dialysis system includes a water purifier, a cycler, and a disposable set
operable with the cycler. The disposable set includes a pumping cassette including

a water inlet port, a heater/mixing container in fluid communication with the pumping
cassette, a water accumulator, a first water line segment, and a second water line
segment. The first water line segment is in fluid communication with the water inlet
port and the water accumulator. Additionally, the second water line segment is in
fluid communication with the water accumulator and the water purifier.
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Mpunnoxenne 1 —21

United States Patent Application 20210292919
Kind Code Al
Purucker; Thomas; et al. September 23, 2021

ELECTROLYSIS UNIT AND METHOD FOR OPERATING THE
ELECTROLYSIS UNIT

Abstract
An electrolysis unit and to a method for electrochemically decomposing water into
hydrogen and oxygen. The electrolysis unit has at least two electrolysis modules. The
electrolysis unit also has exactly one first gas separation device for a first product gas
including oxygen and exactly one second gas separation device for a second product
gas including hydrogen. The first gas separation device is connected to the at least two
electrolysis modules by respective first lines. The second gas separation device is
connected to the at least two electrolysis modules by respective second lines. The at
least two first lines have the same first length. The at least two second lines likewise
have the same second length.

Mpunoxenne 1 — 22

United States Patent Application 20210276892
Kind Code Al
MCDONALD; Brian M.; et al. September 9, 2021

ELECTRODIALYSIS PROCESSES USING AN ORGANIC SOLVENT FOR
SEPARATING DISSOLVED SPECIES

Abstract

Provided are water treatment systems and methods of treating water that include
separating dissolved salts from a feed stream using an organic solvent brine stream.
For example, described are water treatment systems comprising: an electrodialysis
device comprising an inlet feed stream, an inlet brine stream, an outlet product stream,
and an outlet brine stream; and a precipitation tank comprising an inlet stream and an
outlet stream, wherein the inlet stream of the precipitation tank comprises the outlet
brine stream of the electrodialysis device, and the inlet brine stream of the
electrodialysis device comprises the outlet stream of the precipitation tank, and
wherein inlet brine stream and outlet brine stream comprises an organic solvent.
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Mpunnoxenne 1 — 23

United States Patent Application 20210261443
Kind Code Al
PREDESCU; CRISTIAN; et al. August 26, 2021

PHOTOCATALYSIS AND DEVICE IMPLEMENTING SAME

Abstract

A method and apparatus for photodegradation of pollutants using a modular baftled
wastewater purification tank. Baffle surfaces are lined with a photocatalyst film and
arrange in such a way to provide liquid turbulence and increased time for the
photodegradation processes to occur. For certain embodiments, after water
treatment, the baffle walls may be washed, regenerated, and re-introduced in

the water treatment tank. The water treatment tank includes a series of UV lamps
placed on the top of the photocatalytic chamber. Because of the modular design of the
baffled purification system, the water treatment and the change of baffle pads can
take place singly or simultaneously.
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Mpunnoxenne 1 — 24

United States Patent Application 20210238069
Kind Code Al
Ball; Raymond G. August 5, 2021

SOIL AND WATER REMEDIATION METHOD AND APPARATUS
FOR TREATMENT OF RECALCITRANT HALOGENATED SUBSTANCES

Abstract

Disclosed are methods, apparatuses and systems for the remediation of contaminated
soils, groundwater, water, and/or waste using a combination of reagents. The
disclosed methods may be used to treat various recalcitrant halogenated substances,
such as perfluoroalkyls and polyfluoroalkyls. Particular combinations of reagents that
may be used in the disclosed methods include but are not limited to: (1) persulfate,
oxygen and ozone; (2) persulfate, salt, oxygen and ozone; (3) persulfate, phosphate,
and/or oxygen; (4) persulfate, phosphate, oxygen and ozone; (5) persulfate, phosphate,
salt and oxygen (6) persulfate, phosphate, salt,coxygen and ozone; (7) oxygen and salt;
and (8) air and salt. The disclosed methods may enhance destruction of organic
contaminants in the liquid phase and may also control the rate of aerosol or foam
formation relative to the rate of chemical oxidation and/or reduction/transfer.
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Mpunaoxenne 1 — 25

United States Patent Application 20210230024
Kind Code Al
Yin; Xiangchun; et al. July 29, 2021

CONTROLLED PRODUCED WATER DESALINATION FOR ENHANCED
HYDROCARBON RECOVERY

Abstract

Processes, systems, and techniques for treating produced water drawn from a
subterranean formation. The produced water is provided and contains dissolved solids
and magnesium, calcium, and sodium ions. The produced water is desalinated using
an electrically-driven membrane separation apparatus that includes alternating anion
exchange membranes and cation exchange membranes defining opposing sides of
alternating product and concentrate chambers. The desalinating involves flowing the
produced water through the product chamber, flowing a second water through the
concentrate chamber, and applying an electric potential across the cation and anion
exchange membranes as the produced and second waters flow through the product and
concentrate chambers, respectively. The product water is consequently produced and
has a total dissolved solids content of between 300 mg/L and 8,000 mg/L, a total
concentration of calcium ions and magnesium ions less than 100 mg/L, and a sodium
adsorption ratio of 20 to 90.
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Mpunnoxenne 1 —26

United States Patent Application 20210214251
Kind Code Al
RAGUSH; Colin; et al. July 15, 2021

BIO-ELECTROCHEMICAL SENSOR, SYSTEM, AND METHOD FOR
OPTIMIZING PERFORMANCE OF A WATER OR
WASTEWATER TREATMENT SYSTEM

Abstract
The present disclosure relates to a sensor for monitoring metabolic activity of a
population of exo-electrogenic bacteria in response to one or more agents in
oxygenated water or wastewater in a water or wastewater treatment system. The
sensor comprises: at least one electrode pair comprising an anode and a cathode, the
anode in electrical communication with the exo-electrogenic bacteria for receiving
electrons therefrom; a current sensor for measuring electron flow between the anode
and the cathode and producing an electrical output that correlates with metabolic
activity of the exo-electrogenic bacteria; and ajpower source in electrical
communication with the electrode pair for delivering a voltage across the electrode
pair. A method, system, and exo-electrogenic bacteria used for monitoring and/or
controlling one or more agents in oxygenated water or wastewater is also provided.

Mpunnoxenne 1 —27

United States Patent Application 20210179451
Kind Code Al
BALLANTINE; Arne; et al. June 17, 2021

SYSTEMS AND METHODS OF WATER TREATMENT FOR HYDROGEN
PRODUCTION

Abstract

A method includes providing raw water into a first filter assembly to remove solids
from the raw water to form a filtrate, providing the filtrate from the first filter
assembly into a second filter assembly to electrochemically remove ionics from the
filtrate to form purified water, and providing the purified water to an electrolyzer to
generate hydrogen by electrolyzing the purified water.
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United States Patent Application 20210156038
Kind Code Al
BALLANTINE; Arne; et al. May 27, 2021

ELECTROCHEMICAL DEVICES, MODULES, AND SYSTEMS FOR
HYDROGEN GENERATION AND METHODS OF OPERATING THEREOF

Abstract

A system for hydrogen generation includes at least one cabinet defining a first
volume, a second volume, and a third volume, where the first volume, the second
volume and the third volume are fluidically isolated from each other, a water circuit
located in the first volume, an electrochemical module including an

electrolyzer electrochemical stack located in the second volume, a hydrogen circuit
located in the third volume, at least one first fluid connector fluidly connecting

the water circuit and the electrolyzer electrochemical stack, and at least one second
fluid connector fluidly connecting the electrolyzer electrochemical stack and the
hydrogen circuit.
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United States Patent Application 20210155508
Kind Code Al
LIN; YuPo J.; et al. May 27, 2021

WATER PRODUCTION FOR COFFEE BREWING BY
ELECTRODEIONIZATION

Abstract

A resin-wafer electrodeionization (RW-EDI) apparatus for purifying water for coffee
brewing comprises a cathode; an anode; and multiple porous solid resin wafer
exchange units arranged in a stack between the cathode and the anode, and an air
distributor adapted and arranged to aerate the water to be purified. Each unit
comprises a monovalent cation exchange membrane (CEM), an anion exchange
membrane (AEM), and an ion exchange resin wafer between the CEM and the AEM,
which is in contact with, and in fluid flow connection with the CEM and AEM. Each
resin wafer comprises a cation exchange resin and an anion exchange resin. The units
are oriented with the CEM facing the cathode and the AEM facing the anode, with
space between the units defining ion concentrate chambers. Bipolar ion exchange
membranes separate the anode and cathode from their nearest resin wafer exchange
units.
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Hpunoxenne 2
Knaccudukanusi cucreM 1o KOMILIeKCHOH 00padoTke BOAbI H BOJXHBIX
pacTBoOpoB

KoMrurekcHbIe MHAYCTpHATbHBIE CHCTEMBI IO 00pabOTKE BOIBI M BOIHBIX
PacTBOPOB UMEIOT MOJYJBHYIO CTPYKTYPY.

MuHHMaNbHasE MOUIHOCTh OJHOTO 0a30BOr0 HWHAYCTPHAIBHOTO MOIYJS C
OJIHOHM JIBYXCEKIIMOHHOW KOJIOHHOW [Uii MOHHOW oOMeHHo# oOpabGoTtku — 500
JIUTPOB B Yac.

PaGowass NpOM3BOAMTENBHOCTE OJHOTO ©0a30BOr0 MOIYIS C  JBYMS
JIBYXCEKIIMOHHBIMHU KOJIOHHAMH JIJIt IOHHON 0O0MeHHOW 00padboTku — 1000 muTpoB
B Hac.

MuHuManbHasi MOLUIHOCTh OJHOro 0a30BOro MHAYCTPHAIBHOTO MOIYJS C
OJHOM TPEX - CEKIMOHHOI KOJIOHHOHW A1 MOHHOM 0OMeHHOH obOpaboTtku — 750
JIUTPOB B Hac.

Pabouasi mpou3BOAUTENBHOCTh OJHOTO) 0a30BOr0 MOAYJS C ABYMSI TPEX -
CEKIIMOHHBIMU KOJIOHHAMH JIJIsl HOHHOW 00MeHHO# 00paboTku — 1500 mutpoB B
Jac.

[Ipaktnka moKaszana, 4YTo -Hambonee OHPPEKTUBHBIMU CHCTEMaMH IS
00paboTKM U PELUPKYIALUH . TEXHOJIOIMYECKOM BOJBI HEMNOCPEIACTBEHHO B
MIPOU3BOJCTBEHHON JINHUHU SIBIISIOTCS

° CucrteMa — KOMIUIEKC MOAYJIEH ¢ Mpou3BOAUTENbHOCTBIO B 1000 nutpoB B
yac
° Cucrema — KOMILUIEKC MOJYJIEH € MPOU3BOIUTENbHOCTRIO B 1500 nuTpoB B
qac
° CucrteMa — KOMIUIEKC MOAYJIEH ¢ MPOU3BOAUTENLHOCTBIO B 2000 1uTpoB B
Jac
° Cucrema — KOMIUIEKC MOJYJICH € MPOU3BOIUTEILHOCTRIO B 2500 UTPOB B
Jac
o Cucrema — KOMILIEKC MoayJiell ¢ mpousBoauTensHocThio B 3000 uTpoB B
yac

Jlns BceX yKa3aHHBIX CHCTEM KOJIOHHBI JJISI HOHHOH OOMEHHOH 00paboTKi

BBITIOJTHAKOTCA ABYXCCKIIMOHHBIMHU.
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B ciydae HE0OXOIMMOCTH YBEIHYUTH IPOW3BOJUTEIBEHOCTE CHCTEM
KOMIUIEKCAa MOAYJeH, TPHUMEHSIOTCA TPEXCEKIMOHHBIC KOJOHHBI HOHHOM
0OMEHHOI 00pabOTKH.

B oToM ciydae MpOM3BOAMTENBHOCTb CHCTEM [UIsi  00paboTKH U
PEIUPKYISIIUN TEXHOJIOTHYECKOH BOJBI HEMOCPEACTBEHHO B IPOHM3BOACTBEHHOM
JIMHUY COOTBETCTBYET CJIC/IYIONIMM 3HAUCHUSIM:!

° Cucrema — KOMIUIEKC MOJYJICH € MPOU3BOIUTEILHOCTRIO B 1500 UTpOB B
qac
° Cucrema — KOMILIEKC MoayJiell ¢ mpou3BoauTensbHocThio B 2000 uTpoB B
yac
o CucreMa — KOMIUIEKC MOAYJIEH C IPOU3BOAUTENLHOCTBIO B 2500 1uTpoB B
yac
° Cucrema — KOMIUIEKC MOJYyJIeH ¢ Mpou3BoauTeabHOCTRI0 B 3000 IUTpOB B
qac
o CucrteMa — KOMIUIEKC MOZYJIEH C MPOM3BOAUTENHHOCTHIO B 3500 IUTPOB B
yac
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Hpunoxenue 3
Classification of systems for the integrated treatment of water and
aqueous solutions

Integrated industrial systems for the treatment of water and aqueous
solutions have a modular structure.
The minimum capacity of one basic industrial module with one two-section
column for ion exchange processing is 500 liters per hour.
The working capacity of one basic module with two two-section columns for
ion exchange processing is 1000 liters per hour.
The minimum capacity of one basic industrial module with one three-section
column for ion exchange processing is 750 liters per hour.
The working capacity of one basic module with two three-section columns
for ion exchange processing is 1,500 liters per hour:
Practice has shown that the most effective systems for processing and
recycling process water directly in the production line are:
e System - a complex of modules with-a capacity of 1000 liters per hour
e System - a complex of modules with a capacity of 1,500 liters per hour
e System - a complex of modules with a capacity of 2000 liters per hour
e System - a complex of modules with a capacity of 2500 liters per hour
e System - a complex of modules with a capacity of 3000 liters per hour
For all of these systems, the columns for ion exchange processing are
performed in two sections
If it is necessary to increase the productivity of systems - a complex of
modules, three - sectional columns of ion exchange processing are used
In this case, the performance of systems for processing and recycling process
water directly in the production line corresponds to the following values:

° System - a complex of modules with a capacity of 1,500 liters per
hour

. System - a complex of modules with a capacity of 2000 liters per hour

° System - a complex of modules with a capacity of 2500 liters per hour

° System - a complex of modules with a capacity of 3000 liters per hour

° System - a complex of modules with a capacity of 3500 liters per hour

63



If it is necessary to increase the productivity of systems - a complex of

modules, three - sectional columns of ion exchange processing are used.

In this case, the performance of systems for processing and recycling process

water directly in the production line corresponds to the following values:

System - a complex of modules with a capacity of 1,500 liters per hour
System - a complex of modules with a capacity of 2000 liters per hour
System - a complex of modules with a capacity of 2500 liters per hour
System - a complex of modules with a capacity of 3000 liters per hour
System - a complex of modules with a capacity of 3500 liters per hour
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