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"KEJIE3HOJOPOXXHBI TPAHCIIOPT

Amsted Digital o6ecnieunt nndpoBusanuio BaroHoB noctpoiiku Greenbrier
Europe

Baronoctpoutensnas kommanus Greenbrier Europe moammcana ¢ Amsted
Digital (Bxomur B cOcTaB BaroHocTpouTenbHOW KommaHuu Amsted Rail)
MHOTOJICTHUI KOHTPAKT Ha TIIOCTaBKy OOPTOBBIX TEIEMATUYECKUX YCTPOWCTB
IQ Series. Greenbrier Europe OyaeT ocHalaTh 3TUMU YCTPOUCTBAMHU TE€pe/IaBaeMbIe
B JIM3UHT TPY30BbI€ BaroHbl, 4TOOBI MPEIOCTABIATH KJIMEHTaM OMOJHUTEIHHBIC

yCITyTH, BKIIIOYAs CJICKEHUE 32 BATOHAMH M MOHUTOPUHT HX cocTosiHUSA. Kpome Toro,
G poBHU3aIHsI TOABIKHOTO cocTaBa mo3BoiuT Greenbrier Europe onTuMu3npoBarth
€ro TexHu4Yeckoe oociayxxkuBanue (puc. 1).

r

Puc. 1. bBopmogoe menemamuuecrkoe ycmpoicmsao

VYerpoiictBa 1Q Series B coyetaHun ¢ 00Ja4HOM TIIaTGOPMON TO3BOJIAIOT
ONpeNeNsaTh TPYXKEHBbIW W TOPOXKHUM mpober BaroHOB 0€3  YCTAaHOBKH
JOTIOJTHUTENbHBIX JATYMKOB, (PUKCUPYIOT BHE3]l BATOHOB B ONPEIEICHHBIE T'€030HBI
(HanpuMep, Ha CTaHIIMK) U BBIE3]] U3 HUX, BBIIAIOT B pE€ajbHOM BPEMEHHU COOOIECHNUS
0 MPUONMKEHUH K MECTaM MOTpY3KU-BBITPY3KH, 3aJ€PKKaX B MyTH CJIEJAOBAHUS U
T. 1. BO3MOXHO Takke UX KOH(PUTYPUPOBAHHE IO pajuoKaHATy IJis pealln3aiiu
JOTIOJTHUTENBHBIX (YHKUIUNA, BKIIOYasi MOHUTOPUHT COCTOSIHUS KOJIEC U TOPMO30B.

Hns  nuranus 1Q Series ciayaT BCTPOCHHBIE COJHEYHAs TMaHelb U
aKKyMyJsiTOpHas ~ OaTapesi, CIHOCOOHBbIE  MOAJIEPKHUBATH  PabOTOCIOCOOHOCTH
YCTpPOMCTBA B T€UeHHUE cpoka 10 10 mer.

B ¢espane 2023 r. Amsted Digital 3akmrounsia KOHTpPakT Ha IOCTaBKY
7000 Tenematuyeckux ycrporctB IQ Series omHoi w3 kpynHedmux B EBporme
JIM3UHIOBBIX KOMITaHUM Ermewa.

Ucemounuxk: zdmira.com, 04.05.2023



Z[pOHbI JJIS1 HHCIIEKIMM CIJIOBBIX Ka0ejieid B TOHHEeJISIX

[IpoBeaeHre MHCIEKIMOHHBIX Pa0OT B TOHHEISAX COMPSHKEHO C BO3MOKHBIM
MIPUYMHEHUEM Bpe€/la 30POBBIO0 CIIELHHAINCTOB B YCIOBHUSAX BBICOKMX TEMIIEPATYD,
KOHIICHTPAlMU OIMACHBIX ra30B B BO3/AyXeE, HENOCTAaTKa KUCIopoaa u T. A. Mcrnanckoe
otaenenue (¢paniy3ckod uHxuHUpuHToBo koMmmanuu SEGULA Technologies B
pamkax npoekta TOPONE 3anumaetcsi pa3paboTKoil JIpoHa C COOTBETCTBYIOIIUM
IPOrpaMMHBIM OOECrIEeYeHUEM JJIsi JUCTAHIMOHHOM MHCIIEKIIMU CUJIOBBIX KaOeneil B
YKEJIE3HOIOPOKHBIX TOHHENAX. OCHallleHWE IpOHAa KaMepaMH, PETrUCTPUPYIOIIUMU
TepMorpaduyeckue UM  LBETHbIE  BUACOU300pPAXKEHUS, TIO3BOJUT  BBISBISTH
NOTEHIMAIBHO ONacHble OOJACTH TeperpeBa kabeseld Hapsay C MX HU3JIOMAMH U
TpELIMHAMM.

IIpoexkt TOPONE, peamusyemblii npu ydacTuu LleHTpa NepCneKTUBHBIX
a’pokocmuyeckux TexHojoruit (CATEC), punancupyercs MuUHUCTEpCTBOM HAyKU U
MHHOBanuy Mcrnanun.

Ucemounuxk: zdmira.com, 04.05.2023

ABUAIIMOHHBIA TPAHCIIOPT

Ontnueckas cucremMa RAIVEN ot Raytheon yBeJu4uT BO3MOKHOCTH 3pPeHUS
NUJI0TA B NATH pa3

OmuH w3 KkpynHeWmmx o0opoHHbIX noApsauukoB CIHIA  Raytheon
Technologies IPEeACTaBUI PEBOJIIOIIMOHHYIO AIEKTPOHHO-ONTHYECKYIO
uHTeIuieKkTyalnbHyto cucremy RAIVEN, kotopas mno3Bonsger mnwioram BBC
3HAUYUTENILHO YCKOPUTHh HJICHTU(PHUKALUIO BO3ZMOXHBIX YTPO3 B PEKHUME peajbHOro
BpeMeHH (puc. 2).

Puc. 2. Onmuueckas cucmema RAIVEN



RAIVEN — 510 oOTKphITass MoAayjibHas CHCTEMa, KOTOpas MOXKET ObITh
aJanTUPOBAHA K Pa3HBIM THUIIAM CAMOJIETOB U BEPTONETOB. OT aHAJIOTMYHBIX CUCTEM
€€ OTJIMYAeT CIOCOOHOCTh MPOBOAUTH CKAHUPOBAHME B IIMPOKOM JIMAIA30HE
ONTHYECKOTO CIEKTPa (32 3TO OTBEYAET ANIEKTPOONTHUECKUI/UH(PpaKpaCHBIN TaTYUK
EO/IR). Ee BO3MOXXHOCTH — AMANa3oH MW YETKOCTh HM300paKEHUS — B IATh pa3
MPEBOCXOAT XapaAKTEPUCTUKHU OOBIYHOMN ONTUKHU.

Kommuieke HOMONHSAET UCKYCCTBEHHBIM HMHTEIUIEKT B COYETAHMM C CHUCTEMOM
MaIIMHHOTO OOY4YEeHUS U JTUAAPOM, a 3TO O3HAYAET, YTO OH HE TOJIbKO OOHAPY>KUBAET
OpPOTUBHUKA, HO M aHaJIM3UpyeT oO0CTaHOBKY. bmarogaps »ToMy, SKHUNax
caMoJIeTa/BepTojieTa MOKET KOHIIEHTPUPOBATHCS HA APYTHMX BONPOCAX — K MPUMEPY,
Ha yIpaBJIECHUN MAIIMHOM.

Ucmounuxk: techcult.ru, 03.05.2023

Yuennle Ilepmckoro IoJimTeXHNYeCKOr0 YHMBEPCUTETA Pa3padoTajiu HOBOe
3alllUTHOE MOKPBITHE JJI51 CAMOJIETOB U ABMAIIMOHHBIX ABUIraTesel

Jlerkue M mnpovHBIE MaTEpHANIbl MPEJCTABISAIOT HHTEPEC MJsl TEPEeIOBbIX
oTpaciedl MPOMBIIUICHHOCTH, TaKWX Kak aBua- M pakeTocTpoeHue. Tak, mnpu
U3TOTOBJIICHUM JETalled CcaMoOJIETOB BMECTO META/UIOB BCE 4Yalle HCIMOIb3YIOTCA
NOJIMKOMMO3UTHL. OJHAKO [JIi HEKOTOPBIX DSJEMEHTOB aBUAJBUTATENeH UX
IIPOYHOCTHBIE XAapPAaKTEPUCTUKU HemocTaTouHbl. YueHble Ilepmckoro IlonmuTexa
IpeaaraloT pPeluTh 3Ty MpoOJieMy ¢ MOMOINbI0 HOBOW pa3padOTKU — 3alIUTHOTO
POTUBOYAAPHOIO MOKPHITHUSI HA OCHOBE NoJInypeu (puc. 3).

Puc. 3. HcnvimamenvHulil 0bpazey ¢ 3aujumHsiym nOKpulmuem

UccnenoBanme omyoOmukoBaHo B kypHaime «Composite — Structuresy.
Pa3paboTka BHOcHT BKJIaAg B oOO€CIEUEHHWE TEXHOJOTUYECKOTO CYBEpPEHUTETA
Poccuiickon ®enepanum.



— IlpumMeHeHHE KOMIIO3UIIMOHHBIX MAaTE€pUAIOB B COCTABE COBPEMEHHOU
aBUAITMOHHOW TEXHUKHU SIBISETCS HEOOXOIWMBIM YCJIOBHEM oOOecreueHus ¢
KOHKYPEHTOCTIOCOOHOCTH, TTOATOMY OTKAa3aThCsl OT MPUMEHEHMs] TaKUX MaTepuajioB
Henb3s. OIHaKo OHU 00J1a/1at0T HU3KOW COMPOTUBIISIEMOCTHIO K BHICOKOCKOPOCTHOMY
YAApPHOMY HarpyK€HHUIO, BbI3LIBAEMOMY, HAIPUMEP, CTOJKHOBEHHUEM C MTHUIAMHU.
[TosToMy y HAac BO3HHMKJIA HJed TNPUMEHAThH B COCTaBE J€Tallell aBUAIIMOHHBIX
JIBUTATENEH U3 TTOJMMEPHBIX KOMIO3UIIMOHHBIX MaTEPUAJIOB 3aIIUTHBIE TOKPBITHS, —
JEJIATCS BEAYLIUM WHXEHEpP LEHTpa BBICOKOMPOMW3BOAMUTEIBHBIX BBIUYMCIUTEIBHBIX
CHCTEM, JIOLCHT Kadeapbl « ABUAIIMOHHBIC IBUTATENINY, KAaHAUAAT TEXHUUECKUX HAYK
Huxonait CakeHKOB.

[Ipennaraemplii  3alIUTHBIA  CIIOM  MpENCTABISET COO0OM  COEIMHEHHUE
MPOU3BOJIHBIX aMMHuaka (amudaTUYecKuX aMHUHOB) M H30IMaHATa — OCHOBBI JIJIS
MPOM3BOJICTBA MOJIMypeTaHa. ToJrHa MOKPBITUS cOCTaBisieT Bcero 0.3 MM, Tak 4To
€ro HAaHECEHUE HE MPUBOAUT K CEPbE3HOMY YTSKEICHUIO KOHCTpYKUUH. [lokpeiThe
MOAXOAMUT JJIsl Pa3HbIX MOTOAHBIX YCJIOBHUM: AMANa30H TEMIEpaTyp, KOTOPbIE OHO
CIIOCOOHO BBIIEP)KUBATH 0€3 moTepu (PyHKIIMOHATBHOCTH, JICKHUT B TpaHuiiax ot -60
o +250 C.

TexHOI0oTusl HAHECEHUS 3aIUTHOTO MPOTUBOYAAPHOTO MOKPHITUS YK€ MPOoLLIa
YCIEUIHYIO0 anpoOaIuio Ha KOPIYCHBIX JEeTajsiX aBUAIIMOHHBIX JBUTAaTEleH u3
MOJMMEPHBIX KOMIO3UIIMOHHBIX MAaTEPUAJIOB. DKCIEPUMEHTATIBHO YCTAaHOBIIEHO, YTO
€ro MpUMEHEHHE TPUBOJUT K TMOBBIMICHUIO OaUTMCTUYECKOrO Mpeesia MCXOTHOM
KOHCTpYKIMU Ha 18,4% npu noBbIlLIEHNH €€ Macchl Bcero Ha 6,5%.

Ha pgocTurHyThIx pe3ysibTaTax MCCIEA0BATEIM HE OCTaHaBiIuBaroTcs. B
OMKaMIIMX TUTaHaX y pa3pabOTUYMKOB YCOBEPIIEHCTBOBATh IMOKPHITHE, J100ABUB B
HEro CJIOM apaMHUJHOMN TKaHHU.

Chepa npumeHeHHs  pa3paOOTAaHHOTO  3AIUTHOTO  TOKPBITHS  HE
orpaHuuuBaercs apuanveid. OHO MOAOWAET TaKXK€ Jisl TMOBBIIIEHUS MPOYHOCTU
CIIOPTUBHOTO HWHBEHTaps (LIJIEMOB, MOTOLMKJIETHON OpoHM), JOOOBOro CTEKJIa M
KOPITYCHBIX JIeTaJlell aBTOMOOMIICH, a TaKKe KOPITYCOB JISTKOMOTOPHBIX JIOJIOK.

Hcmounux: scientificrussia.ru, 03.05.2023

ABTOMOBWJIBHBINA TPAHCIIOPT
ABTOHOMHBIN 10M Ha KoJiecax Vanlife ucnoJsib3yer mojiHyr0 aBTOHOMHUIO 5-10
YPOBHSI M NIpeJIHA3HAYEH ISl lepeIBUKEHNS 10 JI000MY 0e310P0KbI0

Munanckas ctyaust Advanced Design Studio nmpeacTaBuiia aBTOHOMHBIN JJOM
Ha Koyiecax mon HasBanueM  Vanlife. [IodHOCTBIO aBTOHOMHOE  BHIEHHE



NpCaAHa3sHAUYCHO OJIs1 ABMIXKCHHA 110 BCEM THIIAM 3€MHOU IMOBCPXHOCTHU, OTIIPpABJIAA
NacCaXXKMpOB B MYTCHICCTBHEC HAa CBCXKCEM BO3AYXE WM B IOPOACKOC IMPHUKIIOYCHHUC

(puc. 4).

Puc. 4. Aemonomuwiti dom na konecax Vanlife

Uccnenoanne nuzaiina Vanlife sBiasercs BTOphIM aBTOMOOHWJIEM B CEpPUHU
«ABTOMOOUIBHAS KyIbTypa» GAC mocie npeacTaBJIeHHON B MPOIILIOM IOy MOJETH
Barchetta ¢ Hu3koli mocaakoi. Ha 3ToT pa3 xoMaHIa aAu3ailHEpOB 0OpaTwiia CBOE
BHMMaHHWE Ha CTWIb aBTOKYJBTYPbI, BOCXOJSIIMK K TOKOJCHUSAM M OCOOEHHO
aKTyaJbHBIA B TIOCJIEIHEE BpeMs: IyTemiecTBus Ha aBTodyprone. Konremnmus
Vanlife uccnenyer HanpasiaeHue, B KOTOpoM au3aitH RV moxxeT pazBuBatThes B 6oJiee
TEXHOJIOTUYECKH TIPOJIBUHYTOM OYAYILIEM.

GAC Advanced Design npeanonaraer, yto Vanlife OyaeT ucnoyib30BaThCcsi HE
TONBKO JJIS OTPAaHWYEHHBIX OTIYCKOB WM KOPOTKMX MAapHIpyTOB, HO U JJIs
IeJICHANPABJICHHBIX, JAJIbHUX TMOE370K, KOTOPhIC IMyTEHICCTBEHHUKH B HACTOSIIEE
BpeMs COBEpIIAOT Ha camosieTaX. OH UCIOJIb3YyeT MOJIHYI0 aBTOHOMUIO 5-TO YPOBHS,
yTOOBI ClIeJIaTh TAaKWE IMOE3JAKU TAKUMH K€ PAcCIaOJISIONIMMU, KaK €ClIu Obl BbI
OT/IBIXaJIU B IIEPBOM KJlacce.

TBepaOTENbHBIN aKKyMYJSITOp J00aBISET BO3MOXKHOCTH OBICTPOM 3apsiiKu
HOBOT'O TIOKOJICHHsI Ha OOJIBIIIME pPAacCTOSIHUS, a Kopmyc (yproHa ocraercs
KOMMAaKTHBIM M JIOCTaTOYHO OOTEeKaeMbIM [Ji1 S(PPEKTUBHOTO HCIOJIH30BAHUS
aKKyMYJIATOpA.

Vanlife npennmaraer mnoNHYH0 aBTOHOMHUIO HE TOJBKO Ha HW30paHHBIX
aBTOMArucTpajasix, HO M Ha 0e3/10pokbe. ABTOHOMHAs HaBUTAIIMOHHAS CHCTEMa
aBTOMOOMIs couertaer B cebe naHHble GPS u kaprorpaduyeckue ITaHHBIE C
BXOJHBIMU JIaHHBIMM OT OTJEJIbHOW CHCTEMBI 3BE3JIHOIO KapTorpadupoBaHUS,
obecrieunBas HaJC)KHOE ABTOHOMHOE BOXKJACHUE JaXe B YJAAICHHBIX YCIOBHUSIX
0€3/10pPOXKbsI.

Vanlife e3nut Ha kosecax ¢ Oyaymiei urepamueit 6€3B03yIIHON KOHCTPYKITUN
BE3/ICXOJIHBIX IIUH C CHUCTEMOM MPOTEKTOpa, MpeaHa3HAYCHHON IS TOACPKaHUS



CIETUICHUSI HA PAa3IMYHBIX THIAX TPYHTa: TPOTyap, MECOK, CHET, CKaJIbl U MHOTOE
npyroe (puc. 5).

Puc. 5. Vanlife

[Tockonpky Vanlife OepeT Ha cebst Bce ynpaBiieHUe W HABUTAIIUIO, TTACCAKHUPHI
MOTYT CBOOOJHO HACIAXKIATHCSA TOE3AKOH, JTHO0YSICh BUIAMHU Yepe3 OOIbIINe OKHA U
CTEKJISTHHYIO KpBbIIly, ClaTh B aBTOMOOWJIE WJIM PAcCTBOPATHCA B JHOOOM CTHIIE
JUYHBIX yCTpoUCTB. OHM OKPYXEHBI MPUUYJIMBON «OpOUTATBHON paMoil», KOTopas
3aMEHSIET TUTUYHYIO HEIbHYIO0 KOHCTPYKLHUIO.

Pama oGopaumBaeTcs BOKPYT CpeIHEH 4acTH aBTOMOOWIIA, KaK PEMEHb, a
BHYTPEHHUE M BHEIIHUE aBTOMOOWJIbHBIE KOMIIOHEHTHI KPEMSTCS CBEpXY U CHH3Y,
9TOO0Bl OOBEAMHUTHCS B TOJHOLEHHBIM aBTOMOOWIb. [laccaxxupel Takke MOryT
UCIIONB30BAaTh €ro Uil NPUKPEIUICHUS M 3aMeHbl BceX (OPM MOIYJIBHBIX
KOMIIOHEHTOB — HMHTEIUIEKTYaJbHBIX YCTPONCTB, JIUHAMHUKOB, OCBELICHMS,
CTOJICIIHHULI, CYMOK JJIsl XpaHEHHUsI 1 MHOTOTO JPYroro — NepCOHAIU3UPYSI UHTEPhEP
110 CBOEMY BKYCY B JIF000i1 MOMEHT.

CHapyxu paMa MOANEP>KUBAET CUCTEMY BBIABIKHOM IIaTGOPMBI, KOTOpas
BEITTIAUT Kak BoiABIKHAA KyxHI GAC Advanced Design. B Hem HET BCTpoeHHOTO
000py/0BaHusA, HO €CTh MHOTO MECTa C JABYMs paOOYMMH MOBEPXHOCTSIMH, YTOOBI
TOTOBUTH €11y, PEMOHTUPOBATH HHBEHTAPh U T. 1.

HUcmounux: building-tech.org, 01.05.2023

BOJHBINA TPAHCIIOPT

Ha Boay cnynieH nepBblii B MUpe 0eCIMJIOTHBINA apoM

Hopgexckas cynoxoanas kommanus Torghatten AS u mocTaBmuk TEXHOJIOTHI
Zeabuz TpencTaBIIA IEPBBIA B MUPE TOPOCKOHN mapoM (puc. 6) ¢ aBTOMaTUYECKUM
ynpasieHreM. OH yKe TOTOB IS SKCIUTyaTallii Ha KOMMEPUYECKOW OCHOBE.
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Puc. 6. Fecnunomnuvwiii napom Zeam

Torghatten AS mnyctur mnapoM Ha  JJIEKTPUYECKOM  TAre  MEXIy
cTokroiibMckumu octpoBaMu Kynrcxonemen u Cénepmanbm (I1IBenust) 3TuM jeTom.

IIpencraputen Torghatten AS u Zeabuz 3asBunu, 4to mnapoMm Oyaer
KypcupoBaTh 15 4acoB B J€Hb, a AKKYMYJISITOPBI OYyT 3apsiyKaThCA B T€UEHUE HOYM.
[Tapom MoxeT mepeBo3uTh 24 maccaxkvpa, U MOHayajdy Ha OOpTy Bce euie Oynaer
omneparop.

«MHorue KpymnHble ropoja MO BCEMY MHUPY CTpajaroT OT MpPOOOK, HU3KOH
MPOIYCKHON CIIOCOOHOCTU UHPPACTPYKTYPHI, @ TAKKE OT 3arpsA3HEHUS] OKPYKAIOIIeH
cpenbl. becnuioTHbIE TEXHOJOTMM CMOTYT YAaCTUYHO PEHIUTh 3TH MPOOJIEMBI,
MOBBIIIAST KOJOTUYHOCTh M KOM(MOPTAOENbHOCTh MOE3AKW», — TOBOPUT PeliayH
Caapsa, nupekrop Torghatten AS o Bonpocam pa3Butus Ou3Heca.

Nnes aBTOHOMHBIX TOPOJACKMX IapoMOB BO3HUKIA B  Hopsexckom
YHUBEPCHUTETE ecTeCTBEHHbIX M TexHudyeckux Hayk (NTNU) B Tponxeiime.
KoHuenuuio Hayana peanu3oBbIBaTh KOMIaHus Zeabuz, KoOTOpas YacTUYHO
npuHaexuT Torghatten AS.

«HaxoHen-To BoAHbIC YT MEPECTAHYT ObITH MPErpajgaMu — B ONPEAEICHHBIX
ciiy4asix MoOpcKoi TpaHcnopT B CTOKrojbMe CMOXKET OOeCHneyuTh KpaTdauiinyro
noe3nKy», — noodasun Ceapsa.

Lens Zeabuz — mnomynspuzauus MNPEIOKEHHON KOHUENIUU OECHUIOTHOTO
napoma no Bcemy wmupy. CooOmaercs, uro Biactu I[lapwka mnpucMaTpuBaroTcs
K OTOM TEXHOJIOTMM B HAJEKJe BHeIpuTh €€ Ha peke (CeHa B IpeanBepuu
Onumnuiickux urp 2024 ropa.

Hcmounux: marineindustrynews.co.uk, 28.04.2023

daekrpuueckoe BoaHoe Takcu EF-12 Escape Ha moABOXHBIX KPbUIbIX COYETAET
B ce0e pockoub M y100CTBO

Artemis EF-12 Escape — HOBoe 3leKTpHYecKoe BOJHOE TaKCH Ha TOJBOIHBIX
KppUTBAX (pUC. 7). DOTOT (YTypUCTHYECKHI BUA TPAHCIIOPTA, MpeIaraeMbli
komnanuen Artemis Technologies, nmpeaHazHaueH Ijisi OBICTPOrO M KOJOTHYECKH
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YUCTOr0 IMyTelecTBUs. TeXHUYeCKHe XapaKTEepUCTUKU [EJal0T €ro HuJealbHbIM
pelieHueM JJisi TOPOJCKOW MOOUIIBHOCTH, OCOOCHHO B TOpOJax C Pa3BETBICHHOMN
CETBIO PEK U KaHAJIOB.

Puc. 7.0nexmpuuecroe soonoe maxcu EF-12 Escape na no0800HbIX KPbLIbAX

EF-12 Escape ucnonb3yer cuctemy Artemis eFoiler, kotopas mogHumaer
KOPITYC Cy/JHA U3 BOJIbI, MO3BOJISISL €MY CKOJIB3UTH MO MOBEPXHOCTH ¢ MUHUMAJIbHBIM
COTIPOTUBIICHUEM U TOBBIIMIEHHON CKOPOCTBIO. DJIEKTPUUECKas TPAHCMUCCHUS JIeTIaeT
UX 9KOJOTMYECKH YUCTBIMU M THUXHUMH, OOECHeUHBas YCTOMUMBYIO albTePHATHBY
TPaJUIUOHHBIM TaAKCU C OEH3WHOBBIM WJIM JTU3EIbHBIM JBUTATEIIEM.

«Hama nenp — o6ecnieunTs YyCTOMYMBBIN, KOM(OPTHBIN U POCKOIIHBIN OMBIT
JUIS HAIIUX KJIMEHTOB, @ TAaK)K€ CHU3UTh BO3JIEHCTBUE Ha OKPYXKAIOIIYIO CPEdy», —
3asBun JaBun Tainep, kommepueckuii mupektop Artemis Technologies.

Cynano, CIPOEKTUPOBAHHOE C y4eTOM POCKOIIIH,
OTJIMYAETCS BHICOKOKAUYECTBEHHOM OTIEIKOM U yIOOHBIMHM  KpeclaMu  C
KOHJAMIIMOHEPOM, BMEIIAIOIIUMHU 710 12 macca>kupoB U ABYX WICHOB dkumnaxa. CyaHo
«coyeTtaeT B ce0e AJIETaHTHBIN CTHJIb TPAJAWIMOHHOTO OJHOKOPIIYCHOTO CyAHA C
0€CKOMITPOMHUCCHOM MIPOU3BOUTENBHOCTHIO PEBOJIOIIMOHHOMN CHUCTEMBI
Artemisy». Kpome TOro, aBTOHOMHasi cUCTeMa YIpPABJICHUS TMOJETOM O0€CIeYMBacT
IUTABHOCTH X0/, CMsrdas MOCIEACTBHS MOPCKOM OOJIE3HU.

[ToTHOCTBIO 3MEKTPUUYECKOE BOJAHOE TAaKCH MOXET Pa3BUBATh MAKCHMAJIbHYIO
ckopocth 30 y310B (34 Muiu B 4ac, 55 KM/4) ¥ JaTbHOCTH TUTABAHUS HA MOABOIHBIX
KppUTbsX 52 mopckux mmwin (60 muib, 96 km). Artemis EF-12 Escape Ttaxoke
npesaraeT BO3MOKHOCTh CBEPXOBICTPOM 3apsi/IKK: TOJTHAs 3apsaKa 3aHUMAeT MEHEe
60 MUHYT.

HUcmounux: building-tech.org, 03.05.2023
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NHPOPMAIIMOHHBIE TEXHOJIOI'MHU

Toronopranusi pagukajabHO pacliMpsieT BO3MOKHOCTH BH/1€0001IIeHI S

VYuusepcurer 'amnoaera uz CIIIA, kotopslii cienpaniu3upyercs Ha 00y4eHun
IIyXUX W CHa0oCHbIIaluX JIFoJed, IpoBel TECTUPOBAHME HOBOM IudpoBoO
TEXHOJIOTUM AJiA niepenayn uHpopmanuu. OHa MOTyYusia Ha3BaHUE «TOJIOTMOPTAIUS
U TIPEeJCTaBiIsIeT coOO0M MMUTAIMIO TojiorpaMMbl (puc. 8). M3o0paxeHue yenoBeka
BHYTPH OOBEMHOI'O 3KpaHa MPEJCTABICHO B MOJIHBIA POCT, YTOOBI MOXHO OBLIO
BUJIETh JIBIDKEHMSI €r0o pyK M Tejla, YTO HEMaJOBAXKHO JUIsi OOILIEHUS Ha S3bIKE
KECTOB.

The Spectrum of
Modern Pedagogy

Symposium

Gallaudet University
1. King Jordan Student Academic Center

April 13,2023

Puc. 8. I'ononopmayus

VYerpoiictBo  Epic  Obl1o  paspaboraHo kommanued Proto u  BrepBbie
npeacrasieHo B 2021 romy. Ono mnpencraBigercss coOOiMl SIUK pa3MepaMmu
2,22 x 1,37 x 0,72 M, BHyTpH KOTOPOTO €CTh 3KPaH, MHTEIUICKTyaJIbHbIE KaMEPHI,
MUKpPO(OHBI, TWUHAMUKHA W CHUCTEMa CBETOJMOJOB Jisi CO3JaHUS PEaTUCTHUUHBIX
teHeul. [lonp3oBarenu Mo ob6e CTOPOHBI YCTPOMCTBA BUAAT APYT APYyra, CIbIIIAT U
MOT'YT 00IIaThCS JIFOOBIMH CIIOCO0AMU — B TOM YHUCJIE, TIPU MOMOIIU KECTOB.

CtyaeHTsl W TpenojaBaTeNd YHHUBepcuTeTa ['aimonera BBHICOKO OLICHUIU
BO3MOXKHOCTH Epic ot Proto, Tak kak OHO MO3BOJIIET UM OOIIATHCA Ha S3bIKE KECTOB
Ha J000M pacctosHuM. ['onorpaduueckoe HU300paKeHHE JIydIle TMOAXOIUT IS
MCITIOJIb30BAHUS SI3bIKA TEJA 33 CYET OoJiee TOYHOU Nepeaun pa3InyHbIX JABMKEHUM,
YeM IpU MOMOUIM TUIOCKOro 3KpaHa. B yHuBepcutere coOMparoTCsi B3SITh AAHHYIO
TEXHOJIOTHUIO Ha BOOPY>KEHUE, YTOOBI UCTIOIb30BATh JJIs1 OOYUYE€HHSI HOBBIX CTYJEHTOB.

Ucmounuxk: techcult.ru, 27.04.2023
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AKyCTHYECKHE BOJIHBI HCIOJIb3YIOT, YTOObI MPEBPATUTH JIIOOYI0 IOBEPXHOCTH B
CCHCOPHBIN IKPaH

HccnenoBareny UCMIONB3YIOT 3alUCh W aHAIM3 TOBEPXHOCTHO-aKYCTUUYECKUX
BOJIH B KQYECTBE aJIbTEPHATHUBBI CEHCOPHOTO AKPaHa.

Nuxeneppl w3 MuUYHMranckoro yHUBEpPCUTETa pa3padoTalidi CEHCOPHYIO
cucteMy SAWSense. OHa UCTIOIB3YET aKyCTHUECKUE BOJIHBI, PACIIPOCTPAHSIOIINECS
0 MIOBEPXHOCTH 00BEKTA, UTOOBI 00ECTIeUNTh BBOJI JAHHBIX C JIFOOOH MOBEPXHOCTH.

JUiss  co3maHMsi  CEHCOPHBIX  «IKPAHOB»  MCCIENOBATENU  UCIOJIBb3YIOT
mukpodonsl  Voice Pickup Units (VPU). OHu 00HapyXuBalOT TOJBKO TeE
aKyCTUYECKHE BOJIHBI, KOTOpBIE PACHPOCTPAHSIOTCS IO TOBEPXHOCTH OOBEKTOB.
VYerpoiicTBa MOTYT paboTaTh B LIIyMHOM cpezie, a TaKkke Ha MpeAMETax ¢ pa3InyHOU
reoMeTpuel W CBOICTBAMHU, HAmpUMeEp, HA UIPYIIKAX, PYKaxX, MITKUX TKaHSIX
OJIEKIBI WJITN MEOEIH.

HaxxaTusi, cmaxuBaHUsi M JPYrHE€ JKECThl CO3/1al0T aKyCTUYECKHE BOJIHBI,
KOTOpbIE PACIpPOCTPAHSAIOTCS IO MOBEPXHOCTU MaTepuanoB. OHU (UKCUPYIOTCS
MUKpPO(OHOM, TOCJE€ 4Yero cucTteMa KiIacCUPUUIUPYET 3TH BOJHBI C MOMOIIBIO
MalIMHHOTO OOy4Y€HHMsI, YTOObI MPEBPATUTh BCE MPUKOCHOBEHUSI B HAJIEKHBIM HAOOD
BXOJIHBIX JIaHHBIX.

Hatuuku, nutaromme SAWSense, pa3melleHbl B TEPMETUYHOW Kamepe,
KOTOpasi TMOJHOCTbIO OJOKUpYET Ja)xe OYeHb TPOMKUNA OKPYKAIOIMIMK IIyMm.
EavHCTBEHHBIN BXOA — 4Yepe3 CHCTeMY Macca-IpyXuHa, KOTopas MpPOBOJUT
MOBEPXHOCTHO-aKyCTUYECKHE BOJHBI BHYTPh KOpITyca, HHUKOI/Ia HE BCTynas B
KOHTaKT CO 3BYKaMU OKpYXarolled cpelnbl. AHamu3 TOKa3all, 4YTO CHCTEMa
pacno3HaeT pas3fM4yHble BXOJHBIE JIAHHBIE, TAKWE KaK MOCTYKHMBAHMUS, LIAPANUHbBI U
JBUYKEHUS 110 TOBEPXHOCTH PA3JIMYHBIX MAaT€PUAIIOB, C TOUHOCTHIO 97%.

[Tockonbky Bce Oo0JblIe OOBEKTOB HCIHOJB3YIOT HHTEIUICKTYaJbHbIE WITU
NOJKJIIOYEHHbIE TEXHOJIOTUH, TU3alHEPhl CTAIKUBAIOTCS C PSIIOM MPOOJieM, MbITAsCh
NPEIOCTaBUTh UM MHTYUTUBHO MOHATHBIE MEXaHW3Mbl BBOAA. CEHCOpPHBIE HKPaHBI
MOTYT OBITb CIMIIKOM JIOPOTUMH, YTOObI 0O€CIeYuTh BO3MOKHOCTh BBOJIa C
MOMOIIIbI0  KECTOB Ha OOJBIIMX TOBEPXHOCTSAX, TAKUX KaK MPHIABKU U
XOJIOAWJIbHUKH, B TO BpeMsl KaK KHOMKH JOMYCKAIOT TOJbKO OJMH THUIl BBOJAA B
3apaHee oIpeesieHHbIX MecTax. MccnenoBarenu nosarator, uto SAWSense moxer
CTaTh AIbTEPHATUBOM ISl TPAIUIIMOHHBIX YCTPOMCTB.

HUcmounux: hightech.fm, 02.05.2023
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Pa3paboran «untarommid mpican» MU, koTopblii npeBpamaer B TEKCT
AKTHBHOCTH MO3ra

WNuxenepsl NpeACTaBUIM HEMHBA3UBHYIO CUCTEMY JEKOAUPOBAHMS SI3bIKAa Ha
OCHOBE MO3roBoi akTUBHOCTU. HccnemoBaHue onyOnMKoBaHO B KypHasie Nature
Neuroscience.

UccnenoBatrenn u3 Texacckoro yHuBepcutetra B OcTuHE co3naiu
HEMHBA3UBHBI CEMAHTHYECKUH [EKOJEp — CHUCTEMY, CIIOCOOHYIO MpeoOpa3oBaTh
MO3rOBYI0 aKTMBHOCTb YEJIOBEKa BO BpEMs MPOCIYUIMBAHUS MCTOPUHU WA PabOTHI
BOOOpaX€HUs B HEMNPEPBHIBHBIM MOTOK TekcTa. Pa3paboTka B OyAylieM MOMOXET
o0lIaThCA JIOJSM, KOTOpPbIE HAXOJSATCA B CO3HAHMM, HO HE MOTYT TOBOPHT,
HaIpUMeED, MOCJE MEPEHECEHHOI0 NHCYIbTA.

YroObl Hay4yWTh CHCTEMY pACMO3HaBaTh peub, €€ O00ydyaloT Ha MaTTEepHaX
MO3rOBOM aKTUBHOCTU KOHKPETHOTO YEJIOBEKAa. YYacCTHUKA MOMEIIAIOT B CKaHEP
115 pysakimonaasHolt MPT (OMPT), roe oH B TeueHHE HECKOJIBKUX YacOB CIIyIIAeT
MOJIKACThI, B TO BPEMsI KaKk CHUCTeMa 3alMChIBAET JaHHbIE 00 aKTUBHOCTH MO3ra.

OOyueHHBIII Ha OCHOBE TAaKOTO Habopa JaHHBIX CEMAHTUYECKHH aexonep
MO3BOJISIET JOBOJBHO TOYHO PAaCHO3HABAaTh MBICIM YeJIOBEKa MPH MPOCITYIIMBAHUU
JIPYTUX MOJAKACTOB MM HCTOPUH, KOTOPbIE OH PAacCKa3blBaeT B BooOpaxkeHHH. Jlis
aHaM3a JAHHBIX MCCIEI0OBATEIN UCIIONb3YIOT MOJIEIH, aHAJIOTMYHbIE IPUMEHSIEMbIM
B yaT-00Tax, kak ChatGPT umm Bard Al

Pe3ynbTat He gBisieTCs] JOCIOBHOM paciinpoBKOi ckazaHHOTO. BmecTo 3Toro
OH YJIaBJIMBAET CYTh BBICKA3bIBAHMS M IMEpeaTh IVIaBHYIO MbICIb. OH TeHepupyer
TEKCT, KOTOPBI OJM3KO (pexke TOYHO) COOTBETCTBYET MPEANOIaraeMoMy 3HAUY€HHUIO
UCXOJIHBIX cioB. Hanmpumep, aiis yyacTHUKA, KOTOPBIN ciblimian Gpa3y «Y MeHd enle
HET BOAMTENIbCKUX MPaBy», AEKOAEp reHepupoBai TekcT: «OHa elle JAake He Hayaia
YUUTHCS BOJIUTHY.

XOoTsl Takasg CUCTEMa BCE €Ille HECOBEpIIEHHa — 3TO OOJBIIONW Mporpecc s
HEMHBA3UBHBIX CHUCTEM  pACMO3HABAHHUS  PEYM, OTMEYAIOT  HCCIEI0BATENM.
[Ipeapiaymve pa3pabOTKM TpeOOBAIM HMMIUIAHTUPYEMBIX B MO3L YCTPOMCTB H
paboTanu TOJIBKO C OrPAaHUYECHHBIM 3aMacoM cloB. [IJisi mpakTUYeCcKOro MpUMEHEHUS
noTpeOyeTrcsi JajibHeillllee pa3BUTUE TEXHOJOTMU: KaK B YacTU TOYHOCTH
pacno3HaBaHHUsl pe4d, TaK U B OTCYTCTBUM HEOOXOAMMOCTH [IJIsl YYAaCTHHKA
MOCTOSTHHO HaXOAUThCs B ckanepe GMPT.

HUcmounux: hightech.fm, 02.05.2023
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Heiipocern NeRF u LERF Hayuwiuch reHepupoBath HeBeposiTHOe 3D-Buaeo u3
JII000r0 PoJINKAa

Komnanus nVidia coBmectHOo ¢ wuccinenoBatemsimu u3 KamudopHuiickoro
yauBepcuteta B bepxiu u Kamudopuuiickoro ynupepcutrera B Can-Jluero
npeacraBuiia cucteMy «Language Embedded Radiance Field» unu LERF. Ona crana
JIOTIOJIHEHUEM K 3amylieHHo# roja Hazan miatdopme Neural Radiance Field (NeRF).
NeRF coznaer Buaeonzobpakenus aodoi crnoxHocTd, a LERF moMorats ynpaBisaTe
OTUM HMHCTPYMEHTOM MpPH MHOMOIIA €CTECTBEHHOIO YEJIOBEUECKOTO SI3bIKa BMECTO
CIIELIMAIBHBIX KOMaH/.

[ToTeHnMan JaHHBIX CHCTEM HACTOJIBKO BEJIHMK, YTO AAXXE MX CO3JATeNd HE
OepyTcs mpejcKa3aTh, HACKOJIbKO MU3MEHUTCS MHUP Yepe3 HECKOJIbKO JIET Onaroaaps
ux TBopeHnto. NeRF ymeeT Ha ocHOBe Bueo ¢ 000 UppoBO KaMephl CO3/1aBaTh
3D-cuieHbl, KOTOpbIE MOXHO paccMaTpuBaTh MoJ J0ObiMH yriaamu. [lmardopma
UCIIONIb3YeT paszfuyHble goctynHblie Bepcun WM B cBoelr pabore — otcroaa
pEaNMCTUYHOCTDh KAPTUHKH.

LERF ropa3no cioxsHee, naHHas cucrema nomoraer MU comocTtaBisTh
BU3YaJIbHBIE JIaHHBIE C PAa3HBIMU TepMHUHAMU. B mepcrekTuBe oHa cTaHeT 0a30il Jyis
HOBOT'O THIA MAIIMHHOTO 3peHusi, korna MM Oyner HacTOJbKO XOpOIIO MOHUMATh
CYTb IOCTaBJIEHHOM 3aJ]1a4M, YTO CMOKET BBIMIOJHUTH €€ MIPH JIF0OOM YpOBHE MTOMEX.

Ucmounuxk: techcult.ru, 01.05.2023

OTKPBIT METO OOHAPYKEHUS U KJIACCUPUKALUMN 00HEKTOB 0€3 MmoTyuYeHust
U300pakeHus

Kuralickue ydeHbie pa3paboTajii HOBBIM OBICTPHIA CIOCOO OMpPEACIICHUS
MECTOIIOJIOKEHHS, pa3Mepa U KaTeropuu MHOXKECTBA OOBEKTOB 0€3 MOJydYeHHS
HU300paKEHUsI WJIM CIIOKHOW PEKOHCTPYKIMHM CIEHbl. [IOCKOIBKY ATOT TOAXO.
3HAYUTEILHO MEHee TpPeOOBATEIbHBIN K BBIYUCIUTEILHON MOIIHOCTH, OH MOXET
0Ka3aThCsl TI0JIC3€H Il OOHAPYKEHUSI OTNACHBIX MPENSITCTBUNA BO BPEMS JTIOPOKHOTO
JIBMKEHUS.

ABTOMAaTH3aIUsl TIEPEOBBIX BU3YaJIbHBIX 3a7a4 OOBIYHO TPEOyeT MOIydYeHHS
NOAPOOHBIX HM300pa)KEHUM, Ha KOTOPBIX CUCTEMa HIIET MPU3HAKK OOBEKTOB. DTOT
MOAX0J TPeOyeT CI0KHOTO 000PYAOBaHUS UM aJITOPUTMOB PEKOHCTpYKIMU. OTKa3
OT U300paXXEHUH  MOXKET  CHU3UTh  Harpy3ky  Ha KOMIBIOTEpbl.  Bmecto
MCMOJIb30BaHUs NMUKCENbHBIX AeTeKTOpoB Bpoae KMOII unu I13C, ogHONUKCENBbHOE
dbopmupoBaHue M300paKeHUM OCBEIIIAeT CIIEHY IIOCJIEIOBATEIBHO
CTPYKTYpPUPOBAaHHBIMU TIATTEpHAMM JIy4el, a 3aTeM 3alliChiBA€T HMHTECHCHUBHOCTH
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CBETa, 4YTOOBI MOJIYYUTh MPOCTPAHCTBEHHYIO MH(popMalmio 06 oobekTe. [locne 3ta
uH(pOpMaIUs UCTIONIB3YETCS JIJIsl BOCCO3aHusl OOBEKTa U BBIYMCIICHUS UX CBOMCTB.

CoBpeMeHHbIE METOJIbl BOCHPUSITHS, HE CO3/AI0NINE BU3YyalbHOM KapTHHKH,
MOTYT BBINIOJIHATH TOJIBKO YTO-TO OJHO: JIMOO KJacCcU(UKAIUIO, TMO0 pacro3HaBaHKE
CMHUYHBIX OOBEKTOB, JMOO oOTciexkuBanue. HOBBI MeTon, pa3paboTaHHBIN
YYEHBIMU n3 Kuras Y1 Ha3BaHHBIN SPOD, JejaeT BCE 3TO
OJIHOBpeMeHHO, coodmaet EurekAlert.

Hnst ucnbitanus Meroga SPOD ydenble HamewaTanu o0Opasilbl JaHHBIX
u3 Habopa Pascal Voc 2012 Ha miIeHKY U UCTIOJIB30BaJIM MX Kak ClieHbl. [Ipu yactoTte
nuckperusaiu 5% cpenHee BpeMsl 3aBEPIICHHS] MPOCTPAHCTBEHHOW MOJYJISLIMU
cBeTa Ha crieHy coctaBui Bcero 0,016 cekyHa. 9To HaMHOTO OBICTpee, YeM CHauaja
pexoHcTpyupoBath cieny (0,05 c¢), a3arem BbIIBIATE 00beKT (0,018 ¢). Cpennsis
TO4YHOCTh 0OHapyxeHust SPOD — 82,2% st Bcex Ki1accoB 00BbEKTOB.

«Ham meTon OoCHOBaH Ha OJHOMHMKCEIBLHOM JETEKTOpPE, KOTOPBIM MO3BOJSET
npoBOJUTE J(P(EKTUBHOE U HAJIEKHOE BBIABICHUE MHOXECTBEHHBIX OOBEKTOB
HaAMpsIMYI0 K3 HEOOJBIIOTO KOJUYECTBA JIBYMEPHBIX H3MEpEHUuM, — ckazan bsHb
JIuxsH u3 TexHonornyeckoro HHCTUTYTa Kutas. — 3TOT TUI CEHCOPHON TEXHOJIOTHH
0e3 moJiydeHHs] W300pa’K€HUN JOJDKEH PEeIIUTh MPOOJEeMbl BBICOKOW HArpy3Ku
Ha CPEJICTBA CBSA3M, BBICOKME pACXOJbl BBIYMCIUTEIBHON MOIIHOCTA W HHU3KYIO
CKOPOCTb CYIIECTBYIOIIMUX CUCTEM BU3YaJIbHOTO BOCIIPUSTHUS.

ABcCTpanuiickue ydeHble CO3JaId CaMbld TOHKHI JIE€TEKTOP PEHTI€HOBCKOI'O
U3ITy4YEeHUs] W3 HAHOJMCTOB MOHOCY/Ib(uaa osioBa. HoBoe yCTpOWCTBO OTIWYHO
NOAXOAMUT JJI TOJIYYEHUS CHMMKOB OE€NKOB M JKHMBBIX KJIETOK Ja)Xe B peajbHOM
BPEMEHHU.

HUcmounux: hightech.plus, 04.05.2023

HOBBIE MATEPHAJIBI

HaiineH cnoco0 ckjenBaTh MATKHe MaTepuaJbl 0e3 Kiiest

UccnenoBatenmn u3 CIHIA pa3pabotany HOBBIM CHOCOO CBapKd MSTKHX
MaTepuaoB 0e3 UCTOIb30BaHus Kies. B ero oCHOBe — MPUHIIMI AIEKTPOAATE3NH, C
MOMOIIHI0 KOTOPOH MOXKHO CKJIEMBATh MSTKHE MaTepHalibl APYT C APYroM, MPOCTO
npormyckas 4depe3 Hux 3jekrpuuectBo, coodOmaer EurekAlert!. IToapo6HO HOBBIN
Metoj onrcaH B xxypHaie ACS Applied Materials & Interfaces.

DeKTpoaare3usi — TEXHUKA, TPU KOTOPOH ANEKTPUUIECKOE TOJIE MCIIONb3yeTCs
JUIS  yIep’KaHWs TPOTHBOIIONIOXKHO 3apsDKEHHBIX MaTepUaioB BMeCTe, o0pa3ys
COCTMHEHUSI MEXAY KOMIIOHEHTaMH MaTepHajioB. JTO MOXXET BKJIOYaTh B ceOs
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XUMUYECKUE CBSI3U, TaKUE KaK MOHHBIEC CBSI3U, WM Oosiee PU3NYECKHUE CBSI3U, TaKUE
KaK CBsI3bIBAHHME IMOJIMMEPHBIX lLienei BMecTe. PaHee yuyeHble MOKa3ajid, 4YTO
AIEKTPOAJre3uss MOXKET YIEpKHBaTh rejilb Ha TKaHAX Oe€3 HaJOXKEHHs IIBOB — U
MOTOM MOHO TKaHU pa3beIUHUTh. B 3TOH ke paboTe OHU MPOBEPUITH, MOKET JIU 3T
TeXHUKa paboTrath ¢ JIOOBIMM JIByMSI Marepuajlamd, KOTOpPbl€ HMEIOT
POTUBOIIOJIOKHBIE 3aPsibl, YTOOBI TOYHO U OOPATUMO YIAEPKUBATh UX BMECTE.

Komanna mnporectupoBana reiib B JIONOJHEHHE K TPEM THUMAM Kamcysl W3
allbI'MHATA WM XUTO3aHa (caxapa, KOTOpble BCTPEYAIOTCs B MPUPO/IE), KOTOPBIE ObLIN
a1M00 TMOJIOKUTENBHO, JAUO0 OTpULIATENLHO 3apsbkeHbl. Korma Mx MpUKperuisuim K
rpa@uUTOBBIM 3JEKTPOJIaM M BO3JACHCTBOBAIM HA HHUX OJJIEKTPUUYECKUM IOJIEM
HanpsbkenreM 10 B B Teuenne npumepHo 10 cexyH MPOTUBOIOI0KHO, 3apsiKEHHbBIC
MaTepHualbl CIUNAIUCh. DTa CBSA3b OblJIa I0CTATOYHO MPOYHOM, YTOOBI BBIJEPKUBATD
IPaBUTALIMIO, U JaHHBIEC MPEABIIYIINX YKCIIEPUMEHTOB MOKA3bIBAIOT, UTO OHA MOIJIA
TUIUThCs rogamu. OaHako, 00paTUB MOTOK AJNEKTPUUECTBA, YUEHBIE JIETKO Pa30pBaIu
cBsa3b. Komanna coOupana nenouku U aaxe 3D-KyObl U3 OTAENBHBIX ChHEpUUECKUX
kancyi. McciaepoBaTenu TakXe HCIONb30BAIU BJEKTPOAATE3UI0 IS COPTHUPOBKH
KafcyJja Mo uX 3apsny, Ju0O0 HaKIIaJbIBasi 3apsHKEHHBIM reib MOBEPX HECKOJIBKUX
KarcyJ, MO0 MpHUKacasCh K HUIM KOHUUKOM MaJblia «po00Tay, KOTOPBIM MPUKIEHBAT
KarcyJibl K ceoe.

B Oyaymem 3TOT MeToj MOXXHO OyleT HCHOIb30BaTh B POOOTOTEXHUKE U
TKaHEBOUW MH)KEHEPUHU.

HUcmounux: scientificrussia.ru, 03.05.2023

DuPont npeacraBuia HOBYI0 BepcHio myJsieHenpoouBaemoi Tkanu Kevlar EXO

Cpenu HOBHMHOK, MPEACTABJICHHBIX Ha KOHKYypce «JIydimmi peiHKep apMUn
CIIIA», Oonpliol  WHTEpeC  BbI3Baja  HOBas  BEPCUS  MHHOBAIIMOHHOM
nyneHenpoouBaemori TkaHu Kevlar EXO xommanuu DuPont , kotopyio ee
pa3pabOTYMKU CUMUTAIOT OJHHUM H3 CaMbIX OOJBIINX JIOCTHXKEHHM 3a IMOCIeTHUE
ITOJIBEKA.

I[ToMuMO OCHOBHOTO JOCTOMHCTBA —  MYJEHENPOOHMBAEMOCTH, TKaHb
MOJIYYWJIACh OYEHD JIETKOM, MIIACTUYHON U TEPMOCTOMKOM, UTO JEJIAET €€ MPUTOAHOM
HE TOJIbKO JJISI M3TOTOBJICHUS OPOHEKWJIETOB, HO JaXXE IJIsA CO3JIaHHUS TOKPBITHS
MKC, cniocoGHOTro 3aIUTUTh CTAHITUIO OT MEJIKMX METEOPUTOB.

KeBnap Takxke BXOJIUT B COCTaB KOMITIO3UTHBIX KOPITYCOB HEOOJIBIIUX CY/OB,
M3 HEro JIeJIAl0T KaHaThl, Mapyca, 3allUTHBIE HUIEMbl, TEPMOCTONUKYIO OJICKIY U
MHoroe apyroe. O mNomyJsIpHOCTA Marepuajga TOBOPUT TO, YTO €XKETOJHO €ro
MPOU3BOAUTCS 10 55 MIIH. TOHH.
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Kevlar u obOnoBnennsiii Kevlar EXO npeacTaBisioT co00l CHHTETHYECKHUIN
MOJIMMEPHBIN Martepuanl — apamuaHoe BOJIOKHO. Ocobasi aroMapHasi CTPYKTypa
o0ecreurBaeT eMy HEBEPOSITHYIO MEXaHUYECKYIO MPOYHOCTh U TEPMOCTOMKOCTH 10
500°C. CBou yHUKaJIbHbBIE XaPAKTEPUCTUKHU MaTepHUal COXPAHIET JI0 MATH JIET.

Ucmounuxk: techcult.ru, 28.04.2023

Yuyenble pa3pa60Ta.Jm HOBBIC€ MAaTCpHUAJIbI JJIA IPUMCHCHUA B HAHOTCXHOJIOI'MAX

I'pynna ydeHsix xumuyeckoro ¢akyiaprera MI'Y COBMECTHO C rpedecKUMH
KOJUIEraMu MW COTpyJHHKamMu HWHCTUTYTOB PAH BhepBeie mnpoBena CUHTE3 H
XUMUYECKYI0  MOAM(UKALMIO  TpUONOYHBIX  TeprnoiaumepoB. HccnegoBanue
NPEACTaBIIeT COOOW MHOTrOOOCIIAIINA MyTh pa3pabOTKU MOJIUMEPOB IS
NpUMEHEHUsT B HaHOTEeXHoJOTHsX. PaboTa BbINOJNIHEHa B paMKax IMPOEKTa
MunoOpuayku Poccun Ne(75-15-2022-1105 u HarnmonansHOTO npoekta «Hayka u
YHUBEPCUTETHD) U OIMyOJIMKOBaHa B xypHajue Polymers.

CnocoOHOCTh MOMMEPOB K caMOcOOpKe B 00OBEMHBIX WJIM TOHKHX IJICHKAX C
UCIIOJIb30BAaHUEM PACTBOPUTENEH C PA3JIMYHOM CEJIIEKTUBHOCTBIO MO3BOJISET
dbopMHpOBaTh pa3IMYHbIC YETKO 3aJaHHbIE CTPYKTYpPhl Ha HAHOMETPOBOW IIKaJe.
Ota (QyHIaMeHTanbHas XapakTEpPUCTHKAa HMeeT OOJIbIIOe 3HAYEHUE, a TaKKe
NPUBOJUT K BO3MOXXHOCTH HCIOJb30BaHUSI TAKHUX [OJIMMEPHBIX CHUCTEM B
HAHOJIUTOTPaPUUECKUX MPUITOKEHUSX.

«IlomoOHBIE cHUCTEMBI MOTYT SBJISTHCS OCHOBOM Kak JJigi MaTepualios,
obOnagaronx (OTOHHBIMM U (OHOHHBIMU CBOWCTBAMH, & TAKXKE MATEPUAJIOB JUIS
autorpaduu, rae MOryT ObITh NPUMEHEHbl B KQU€CTBE MAacOK», — 3asBWJI OJIUH U3
PYKOBOAMTEINIEH HCCNEAOBaHUs, BEAYIIUNA YUYeHBIN J1abopatopuu (HyHKUIHOHATBHBIX
OpTraHUYECKUX U TMOPUIHBIX MOIUMEPHBIX cucteM MI'Y, co3naHHOM MO Merarpasry,
npodeccop AmocTosoc ABrepoIrysoc.

VY4yeHble MpU MOMOIIM AHWMOHHOW MOJUMEPHU3ALUU TOJYYHIH TPUOIOUYHbBIE
teprionumepsl THIIOB ABC u BAC, cocrosinue u3 noauctuposna (A), moaulOyTraaueHa
(B) u nmomuaumeruncunokcana (C). 3a cder mombopa MOJIEKYJISIPHOM MaccChl U
COOTHOIICHUN MeXIy OJoKaMHu aBTOpaM YIaloCh BapbUPOBATb MUKPOCTPYKTYPY
Takux cucteMm. Ilpoliecc caMOCOOPKM OCHOBBIBAJICS Ha BIUSHUM COCTaBa
MaKpOMOJIEKYI, Pa3IMYHbBIX B3aUMOJICHCTBUI MEKITY OJI0KaMu U
MOCJEA0BATEIBHOCTH 0JIOKOB B c(hOpMHPOBAHHBIX CTPYKTypax.
[TocTnonuMepu3alMoHHas XUMHU4YecKass MOAUGUKALMS TaKUMH DPEAKIUsSIMH, Kak
ruApoOOPUPOBAHNE W OKHCICHHE, MPOBOAWIACH HA CETMEHTax MOJIUOyTagueHa.
Takum o0Opa3oM, ObUIM TIOJIy4YE€HBI TUIPOPUIbHBIE MaTepualbl C Pa3IUYHOU
CTPYKTYpOM M  IIeTOYHOM  mopdosiorueid.  Pe3ymbrathl  MOTyT  CTaTh
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MHOTOOOCIIAOMUMU  JUIsi  TPUMEHEHHUS B  HAHOTEXHOJOTHSX,  TOCKOJIBKY
HEOOXOMMOCTh MCIOJIb30BAHUS TOMOIIOJIMMEPHBIX IIETOK MPU MOATOTOBKE TICHKU
MOXET ObITh 3aMeHeHa  (Qusuueckoil  abcopOuuert  MOIUPUIIUPOBAHHOTO
noJuOyTaAreHa Ha TIOTIOKKAX.

B mmaHel y4eHBIX BXOJUT HCIOJb30BAaHUE pPa3paOOTaHHOTO MOAXOJa IS
MOJly4eHHUs HOBBIX CTPYKTYp, B TOM YHCIE HAa OCHOBE IIOJIMMEPOB C IPYTHMH
OJOKaMH, YTO TO3BOJHMT HUCIOJB30BaTh MX B KAueCTBE MATEPHAIIOB B Pa3IMUHBIX
00JacTsx, B T.4. JIJIsl CO3/IaHUsI (JOTOHHBIX CHCTEM.

HUcmounux: scientificrussia.ru, 04.05.2023

B Poccum BuiepBbie npeacTaBjIeH HHHOBAIMOHHBINA MPOTOTHII YMHOM OI€KIbI
Cyber Vestis

Hayunble cnienmanuctel u3 Cankr-IleTepOypra npeactaBuiu NpoTOTUIT YMHOMN
OJIeK/Ibl, KOTOpasi TEHEPUPYET IHEPrUI0 OT ABMKEHUS U pas3Hullbl Temrneparyp. 00
TOM cooOmaer mnopran rusvesna.su co cceuikod Ha AHO «HaumonanbHbie
PUOPUTETHD.

CooO1iaercs, 4yTo HOBas TEXHOJOTUs OblLIa MPOAEMOHCTpUpOBaHa Ha 18-m
MexayHapoaHoM QecTuBajge Hay4YHO-TEXHUYECKOTO TBOpYECTBA MONOAEKH «OT
BuHTa!» IIpoekT mon HasBanueM Cyber Vestis cTan oJHOW M3 MEPBBIX MOJOOHBIX
paspabotok B Poccun.

JUist  co3maHusi «yMHON» OJeXAbl OBUIM HCHOJB30BaHbI KOHHEKTOPHI,
TPUOODJICKTPUIECKUIN T'eHepaTop, OpPraHUuYecKuil sjaeMeHT [lenbThe W TMOKWNA THII
OaTapeu.

OTMmeyaeTcsi, 4TO 3Ta 0JIekKIa MOXKET MPUMEHSTHCS B KAUECTBE YHUBEPCAIbHOMN
O0artaped, KOTOPYIO MOKHO MCIOJIb30BaTh IS 3apSAKA Pa3IUYHbIX YCTPOWCTB.
[IpoekT HWHHOBATOPOB aKTyaJleH Kak JJis [OBCEIHEBHOW KU3HU, TaKk W JJIA
CHEMATU3UPOBAHHBIX KOMITAHUM, paOOTAIOIINX B SKCTPEMAJIbHBIX YCIOBHUSIX.

Panee «yMHyI0 OJEXIy» BBIMYCKIM TOJILKO KpYIHBIE 3apyOeskKHbIE
komnanuu. B 2013 romy kommanusi Adidas coBmectHo ¢ Google BblycTHIA
TOBOPSIIIME KPOCCOBKM (OHM CTUMYJIHUPOBAJIM 4YelOBeKa K (Qu3anueckod padore,
JaBaJId ToJie3Hble coBeThl). B 2016 rogy Samsung co3fan «yMHBIH» KOCTIOM (3TO
YCTPOMCTBO MOTJIO Pa30JOKUpPOBaTh TeNePOH WM MOJEIUTHCS DIIEKTPOHHOU
Bu3uTKOM). [Tozxe Xiaomi nmpuaymana ¢pyTO0JIKY co cheMHBIM nataukom DKI'.

HUcmounux: yunostsibiri.ru, 30.04.2023
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IHPUBOPOCTPOEHHUE

B IlIBenun co31a/1m nepBblii B MUPe JepeBAHHbIN TPAH3UCTOP, padoTarouuii
HelnpepbIBHO

IlepBass B mMupe 3KCIEpUMEHTalbHAas MOJEIb TPAH3UCTOpPA U3 APEBECHUHBI,
KOTOpasi MOXeT paboTaTh HEMPEPHIBHO, pa3pabOTaHa MIBEICKUMU CIEIUATUCTaAMMU,
coo0mraer npecc-ciayxkoa JInHuénuHrcKoro YHUBEPCUTETA 28 anpensd
Ha OpUIMaTLHOM UHTEPHET-TIOpPTAJIE.

Uccnenoparenn u3 JICHUENMHICKOTO YHHBEPCUTETa BMECTE C KOJUIEraMu U3
KoponeBckoro TexHojoruyeckoro wuHctuTyTa B  CTrOoKroibme pazpaboTanu
JEPEBSIHHBIN TPAH3UCTOP, KOTOPBIA MOXET PEryJIHpPOBaTh JJIEKTPUUYECKUN TOK U
paboTaTh HEMPEPHIBHO MPU BEIOPAHHOM YPOBHE BBIXOJHOTO curHania. Mccnenosanue,
pe3ynbTaThl KOTOPOro OmyOJauMKOBaHbl B skypHaie PNAS, mpoknaibsiBaeT NyTh K
JaJbHEUIIEMY Pa3BUTHIO JIIEKTPOHUKHU HAa OCHOBE JAPEBECUHBI.

«MBI POAEMOHCTPUPOBAIN MNPHUHIMUI, KOTOPOrO €€ HHUKTO HE MPUMEHSIL.
KoHeuHo, iepeBsSHHBIN TPAH3UCTOP MEJICHHBIN U HEYKJIIOKHM, HO OH pabdoTaeTr. Uy
HEro OOJBIION NOTEHLIMAN JIi Pa3BUTUS», — COOOIIMI JAoueHT JlaGoparopuu
OpPraHMYeCcKON dSJEKTpOHMKK JIMHYENMHICKOro yHuBepcutrera roBopuT Mcak
OHIKBHCT.

[Ipenpiaympe mNONBITKA C€O3/1aTh TPAH3UCTOP U3 JEpPEBA MPUBOIWIN K
YCTPOMCTBY, KOTOPOE MOXET TOJIBKO PETYIUPOBATh TPAHCHIOPT UOHOB, & KOTJ1a UOHBI
3aKaHYMBAIOTCs, TPAH3UCTOP Mepectaer padoTtaTh. TpaH3UCTOp HcclieqoBaTeNel U3
JInHu€nuHra MOKeT paboTaTh HEMPEPHIBHO U PETYIUPOBATH DJIEKTPUUYECKUI TOK 0€3
YXYJILIEHUS XapaKTEPUCTHUK.

[To TexHOMOTMM 1711 CO3[IaHUsI TPAH3UCTOPa TPeOyeTCs MOPoia JPEBECUHBI O€3
rOJIOBBIX KOJIEll, MMEIOIasi POBHYIO CTPYKTYypy IO BceMy oObemy. s cBoeit
pa3paboOTKu y4YeHbIE HCIOJIb30BaIM NpoOKoBoe AepeBo. OHM yOanwiid JIUTHUH U
3alOJIHWJIM OCTABIIMECS JJMHHBIE LIEJUTIOJIO3HBIE BOJIOKHA C KaHaJlaMM Tam, TJe
paHbliie ObUT JIMTHUH, IPOBOSIIMM MojuMepoM 1o HazBanuem PEDOT: PSS.

B pesynbTare nosrydmniics 3JIeKTpOnpOBOIAIIMNA APEBECHBIN MaTeprai. M3 Hero
UCCIIEIOBATENM CMOIJIM MOCTPOUTh IEPEBSHHBIN TPAH3UCTOP M MOKa3aTh, YTO OH
CIOCOOEH PErylHpoBaTh JJIEKTPUUYECKUH TOK U HEMPEPhIBHO padoTaTh NpH
BHIODAHHOM ypOBHE BBIXOJHOTO CHUTHajla. Pa3paGoTaHHBIA TpPaH3UCTOP MOT
BKJIFOYATh W BBIKJIIOYATh IMHUTAHUE, XOTA M JOBOJBHO MEIJIEHHO: BBIKIIIOUCHUE
3aHUMAJIO OKOJIO OJHOM CEKYH/bI, @ BKIIFOUEHUE — OKOJIO ISATU CEKYH.

Kak ormeuaercs B cOOOIIEHMH, TMPEUMYIIECTBO «TAKOro OOJBIIOrO KaHala
TPaH3UCTOPA» 3aKIIOYAETCSI B TOM, YTO OH MOXET BbIAEPKMBATH 00Jiee BBICOKHE
TOKH, 4€M OOBIYHBbIE OpPraHWYECKHWE TPAH3UCTOPHI. DHTKBUCT MOJYEPKHYJ, UTO
CIIELIMAINCTBI HE CTPEMMIIMCH CO3[aTh TPAH3UCTOP ISl KAKOTO-TO KOHKPETHOTO
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npuMenenus. [lo ero cimoBam, 310 ObUIO (yHIAMEHTAIBHOE HCCIEIOBaHUE,
MOKa3aBIllee MPUHITUITHAIbHYI0 BO3MOXKHOCTD CO3/IaHUS JIEPEBSIHHBIX TPAH3UCTOPOB.

«MpbI HazieeMcsl, 9TO OHO BJIOXHOBUT Ha JaJbHEHIINE UCCIIEI0BaHUs, KOTOPBIE,
B CBOIO O4Yepellb, MOTYT MPUBECTH K KOHKPETHBIM MPUMEHEHUSAMY», — IMOTIEPKHYI
OHT'KBHCT.

HUcmounuk: rossaprimavera.ru, 02.05.2023

«OTne4yaTky naJjbleB» HA HCKYCCTBEHHOI KOKe MOBBIMIAIOT
YYBCTBUTEJIBHOCTH POOOTOB

Nuxenepsl pa3paboTany TaKTUIbHBIE JATYUKU Jisi pOOOTOB C THOPUIHBIMU
CTPYKTypamH, HAIIOMHUHAIOIIMMH OTIIEYATKHU MaJIbLEB.

Nnxeneppl u3 YuuBepcutera Jlynxya B Kutae paspabotaniv TakTHUIBHBIN
JaTYUK HAa OCHOBE HMOHHOIO THIPOTENd, HWMUTHUPYIOUIMHA OTHEYaTKH MAJIbLIEB.
UyBCTBUTENBHOE MOKPHITHE MOKHO HCIIOJIb30BaTh B POOOTOTEXHUKE JJIS CO3JaHUs
MCKYCCTBEHHOM KOKH, CLIOCOOHOM pacro3HaBaTh TAKTHJIbHBIE CBOMCTBA Pa3IMYHbIX
00BeKTOB (pHcC. 9).

Non-equilibrium-growing fingertip Non-equilibrium-growing aesthetic ionic skin
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Puc. 9. Takmunohviti 0amuuk Ha 0CHOBE UOHHO20 eUOPO2es

Korga xoHYMKH TajbIEB HUCCIAEAYIOT OOBEKTHI, )KECTKUE T'peOHU IEHCTBYIOT
KaK MEXaHWYECKHE MUKpPOpPbIYaru, KOTOpPhIE MEPENa0T TaKTHJIbHbIE BUOpALMOHHBIC
CUTHAJIBI pEUEenTopaM B JepMe, OOBSICHSIOT ydeHble. DTH TIpeOHU JIMIIb CIErKa
nehopMUPYIOTCS MPU KOHTAKTE C MOBEPXHOCTSMU WJIM MPEIMETaMU, YTO MO3BOJISET
COXpaHATh C HUMH IMOYTHU MOCTOSIHHBINM KOHTakT. B cBoell pabote uccienoBaTenu
BOCCO3/IaJIH CJIOKHBIE CTPYKTYPhI B MSITKOM MCKYCCTBEHHOM MaTepHalie.

B kadecTtBe aHamora OTHEYATKOB Maliblla MHKEHEPHl MCIOJIb30BAIM KOJbIA
JInzeranra. OTO KOHIUEHTPUYECKHE KOJIbLA WM PUTMUYECKUA MEPEMEKAIOIINECS
MI0JIOCKI, BOBHUKAIOIIUE B PE3YJIbTaTe MEPUOIUYECKOIO OCAKJICHUS COCIMHEHUN TIPU
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muddy3un B reneBbix cpefax. C MOMOILBIO 3TOW TEXHUKH, YUEHBIE CO3/1AJIN KECTKHE
rpeOHU, BCTPOCHHBIE B AIACTUYHBIN TUIPOTENb.

«IlonyueHHast B pe3yJbpTaTe ACTETHUECKass MOHHAs KOXKa C MEePUOJAHMYECKUMU
KoJblaMu Jluzeranra oTiauMYaeTcsl JKECTKUMHU TPEOHSIMHU, BCTPOEHHBIMH B MSTKYIO
TUpOTENeBYI0 MaTpuily. Takas TMOpUAHAs CTPYKTypa ¢ MOJIYJbHBIM KOHTPAcTOM
HAJeNsieT  WOHHYIO KOXY  TaKTWJIbHBIMU CEHCOPHBIMU CBOICTBaMH,
TPUOOINEKTPUUECKON  UYBCTBUTEIBHOCTHIO K  HANpPsDKEHHUIO, HEHApYLIEHHOU
YyBCTBUTEJIBHOCTBIO K JIABJIEHUIO U TOHKOM TEKCTypoit», pacckazan LlI>uronr Cyhb,
COaBTOp uccienoBanus B MHTEpBbIo it Tech Xplore

[IpeaBapuTenbHble HWCHBITAHUS TMOATBEPAWIN TaKTHIbHBIE BO3MOKHOCTHU
HOBOro Mmatepuana. HWHeHepbl MNpoaomKar paboTy MO COBEPLICHCTBOBAHUIO
TEXHOJIOTUH VISl IPAKTUYECKOTO MPUMEHEHUSI B POOOTOTEXHUKE.

HUcmounux: hightech.fm. 28.04.2023

Poccuiickue nH:KeHepPbl pa3padoTaiu MUKPOTEPEKII0YATEH ISl 3alllUIIeHHBIX
cereir 5G

HccnenoBarenn co3nanu pOCCUMCKUE MEPEKIIOYATENH Uil PAJUOCUCTEM U
cerer 5G. O paspaboTke, omnucaHHOW B >KypHaie Micromachines, «XalTex»
cooOmuiu B npecc-ciyxoe FOxxunoro denepanpHoro yausepcureta (FODY).

Nuxeneppl Jlu3aifH-1IeHTpa MHUKPORJICKTPOHHOM KOMIOHEHTHOW 0a3bl s
CUCTEM HCKYCCTBEHHOTO HHTeJUIeKTa W IlepenoBoil mHkeHepHOM 1mikoybl HODY
«nxenepus kuOepraThopm» paspaboTtanu paano4acTOTHBIE
MukpossiekTpomexanndeckue (MOMC) nepekirodaTenu. Y CTpOHCTBO MOAOMAET JIst
CO3JlaHMs 3alIUMUIEHHBIX cerel 5G, NpUMEHEHHS B  a’POKOCMHUYECKOW U
TEJIEKOMMYHUKAIMOHHON OTPACIIAX.

Pazpaborka HODY 3HauuTEeNbHO OTJIMYAETCS OT CTAHJIAPTHOW TEXHOJIOTHH
W3TOTOBJICHUSI TBEPAOTENBHBIX PAJMOYACTOTHBIX NEpekitouaresied Ha ocHoBe PIN-
nuonoB u FET-tpansucropoB Ha mnomioxkax GaAs. MHXeHepbl HUCHOIb3YIOT
BbDKUTaHue (HOTOpe3ucTa B KHUCIOPOJHOM IUIa3Me, YTOOBbI YJAdUTh >KEPTBEHHBIM
(ynanesmblif) ciiod (oTopesncTa U3-1MOJ MOABWXKHOIO 3yekTponga PUY MOMC-
MEePEKIIF0YATENS.

B oTinuune ot 3apy0eHbIX aHAJIOrOB MPEAJIOKEHHAs! TEXHOJIOTHS UCTIONb3YET
OJVH JTall HAHECEHMs JKEPTBEHHOIO CJIOSA. OTO HCKIYaeT IPUMEHEHUE
CEJICKTUBHBIX TpaBUTENEH (KOMOMHAIIMM KUAKOCTHOTO U CYyXOro TpAaBIICHUS) H
MO3BOJISIET M30€XaTh 3aJIUMAHUS MOABMKHBIX DJIEMEHTOB B MEPEKIIOYATEINAX, YTO
paHee HaOJIIOAANOCh MPU APYTHMX TEXHOJOTUYECKUX MPOLECCaX M3rOTOBICHUS
MOJ00HBIX YCTPOMCTB.
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«MBroToBieHHbIE HAMU OJIHOMOJIIOCHBIE OJIHOHAIIPABJICHHBIE PAIMOYACTOTHbIE
MOMC nepekmoyarenu MpeaHa3HauyeHbl sl pabOThl B pajuoCHCTEMaxX H
nmojacucreMax MoOOWIBHBIX cereit 5SG Ha vacrtorHblii auana3oH 5SG NR FR1. Ouwm
XapaKTEPU3YIOTCS BBICOKUM ObIcTpozeiicTBueM (<10 MKC), HU3KUM YTNPaBISIONINM
HanpspkeHueM  (3-5 B) M 3HauuTENbHO  JYYIIMMHU  PaJUOYaCTOTHBIMU
XapaKTEPUCTUKAMHU IO CPABHEHUIO C CYIIECTBYIOIIMMHU 3apyOeKHBIMU aHAJIOTaMH,
takuMu kak Analog Devices Inc. u Menlo Micro Inc», — nosicaun Anapeit Kopasnes,
pykoBoautenb J{u3aitH-ienTpa Mmukpoasierpounku FKODY u coaBTop nccnenoBanus.

Pe3ynbpTaThl HMcclieoBaHUSl MO3BOJSIOT CO3/IaTh COBPEMEHHYIO 3JIEKTPOHHYIO
KOMITIOHEHTHYI0 0a3y Ha OCHOBE paauodacToTHIX MOMC TexHONOruM, CuMTaroT
aBTOpbI uccaeaoBanus. OHU OTMEYAlOT, YTO HA POCCUUCKOM PBIHKE JI0 CHUX IOp HE
ObLJI0O  aHAJIOTMYHBIX  yCTPOMCTB. WX MOXHO TPUMEHATh Uil CO3JaHUs
PaIMOIOKALIMOHHBIX CUCTEM, PAAMOTEXHUYECKOTO 000PYI0BAHUS a3POKOCMHUYECKOTO
U TEJIEKOMMYHHUKAIIMOHHOTO Ha3HAYEHUSI.

MOMC nepekimouared — 3TO KOMIAKTHbIE YCTPOMCTBA C HU3KUM
anekTpornoTpedaeHueM. OHM JEUCTBYIOT IO NPUHIIMITY BBIKIIOYATENEe cBeTa, B
KOTOPBIX TPU MEXaHUYECKOM BO3JIEHCTBUM Ha OIpPEJENIeHHbIE 00JacTH Kopiyca
OPOUCXOJUT Ppa3MbIKaHUE WM 3aMblKaHWE KOHTakToB. B ciaywae MOMC
NepeKoyaTeel  MeXaHWYeCKHe  KOMIIOHEHThl  YCTpOWCTBa  paboTalT  Ha
MUKpOMETPOBOM ypoBHe. CurhHai, mnepejaBaeMblii Yepe3 HHX, HaXOJUTCS
MPEUMYILIECTBEHHO B 00JIaCTH CBEPXBBICOKMX YacToT — oT 3 10 30 I'T.

HUcmounux: hightech.fm, 03.05.2023

JHEPT'ETUKA

Barapeu Ha ocHOBe rpaBUTALMYU MOMOTYT XPAHEHUTHh U30BITOYHYIO JHEPruIo 0e3
Bpe/aa 1JIfl OKPY:Kalolei cpeabl

B mepuwon pa3BuTHS BO30OHOBIISIEMBIX HCTOYHUKOB DHEPIHH, TaKUX Kak
COJTHEYHAs ¥ BETpPsIHAsI, BO3HUKAET HEOOXOIMMOCTh XpaHSHHsI N30BITOYHON SHEPTHUH.
TpamunoHHBIE CMOCOOBI XpaHEHUs, HANMpPUMEpP JUTHEBBIE OaTapew, WMEIT P
HEJOCTAaTKOB: OHM JOPOTHE, BPEIHBI JJIS OKpPY)KAIOIICH Cpelbl M OrpaHUYCHBI B
macmtadax (puc. 10). [TosTroMy ydeHbI€ HIYT HOBBIE PEIICHUS, KOTOPhIE ObLINA ObI
6osiee 3 PEeKTUBHBIMH, SKOJIOTUIHBIMHU U JIOCTYITHBIMH.
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Puc. 10. Bamapeu na ocroge epagumayuu

OpnuM 13 OecIIaTHBIX CIIOCOOOB MOMYYEHUS! YHEPTHH, SBISAETCS PaBUTALIUA
3emin. XpaHUJIMILA SHEPTUU HA OCHOBE IPABUTALIMU UCIIONB3YIOT CUITY TSXKECTH IS
XpaHEHUs U BBICBOOOXKICHUS SHEPTUU.

Takoil crmoco06 XpaHeHHs] SHEPrUM YK€ NPUMEHSAETCS B HAKOMHUTEIbHBIX
ruapoaiekTpoctaniuax (HI'DC), roe Boma mogHmMaeTcsi Ha OOJBIIYIO BBICOTY C
NOMOUIbI0 TIOMII W 3aT€M CIycKaeTcss uepe3 TypOWHBI 17  BbIPAOOTKU
anekrpuuectBa. HI'DC cocrasistor Oonee 90% Bcelt MUPOBOM €MKOCTH XPaHEHUs
sHeprur. OAHAKO OHM HMMEIOT CYIIECTBEHHBIE OTpaHMYEHUS: TPEOYIOT OO0NbIIUX
3aTpaT Ha CTPOUTENBCTBO W  JKCIUTyaTalUio, a Takke CheuupuIecKkux
reorpaUuecKrx ycIoBUHN - KpyTOro penbeda u 60JIbIIOr0 KOJINYECTBA BOIBI.

barapen Ha ocHOBe rpaBUTalUU 00JaNalOT OOJBIIMM MOTCHIIMAIOM IS
pa3BuUTUsL BO300HOBIsieMOW »Heprur B Mupe. OHH MOTYyT OBITH Pa3MEIICHBI
IPaKTHYECKH B JIIOOOM MeECTe, TJie €CTh BbICOTa WM TiyOumHa. OHU MOTYT OBITH
UCIIONB30BAaHbl  JJISl  CIUIQXXUBAaHUS TMHUKOB CIOpoca W MPEAJIOKEHUS  Ha
AIIEKTPOIHEPTHUIO, & TAKXKE JIJIS MOJICPKAHUS CTAOMIBHOCTH CETH.

[Tpunumn ux paboOThl COCTOUT B TOM, UYTO MPHU HATUYHH W3IUIIKA SHEPTUU OT
BO300OHOBJISIEMBIX ~ MCTOYHUKOB CHCTEMAa IMOJHMMAeT TSOKENbId  OJOK  Ha
OTpE/IeNIEHHYIO BBICOTY, HaKalUIMBas MOTEHIHaNbHYI 3Hepruto. Korma sHeprus
HY’KHa, Tpy3 OIIyCKaeTcsl BHH3, TMpeBpallas MOTCHLUUAJIbHYI0 JHEPrui0 B
KUHETUYECKYIO U 3aT€M AJIEKTPUUYECKYIO C IOMOIIBIO TeHepaTopa.

barapess Ha OCHOBE TpaBUTAllUU MOXET SBIATHCA OOJEe YHUBEPCAIBHOU U
nemeBoit anpTepHatnBoi HI'DC. B kadecTBe rpy3a MOXHO HCIOJIB30BATh JHOOOM
TSOKENBI MaTepuall, Hampumep, OeTOHHbIE O0oKU. B KauecTBe BBICOTHI MOKHO
UCIIOJIb30BAaTh JIO0YI0 BEPTHKAIbHYIO KOHCTPYKIUIO, HAIPUMEP OallTHIO WU [IAXTy.
barapes Ha oOCHOBe TrpaBUTALIMKM HE 3arpsA3HICT OKPYXKAIOUIYI0 Cpeay U He
MOJIBEP KEHA N3HOCY WJIM KOPPO3HHU.

B nacrosimiee Bpemst BeAyTcsi pabOThI MO CO3JaHHUIO JBYX KPYMHOMACIITaOHBIX
npoekToB Oatapeit Ha ocHoBe Tpaputanuu B CIIIA u Kurtae. B CIIIA xommanus
Energy Vault crpour 6amnto BeicoToit 150 M, koTopast OyJeT MOAHUMATD U OMYCKaTh
Oomoku u3 OeroHa maccoil 35 T kaxaeld. OOmIasi €MKOCTb XpaHEHHsS SHEPIUu
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coctaBuT 80 MBT-u. Komnanusi yrBepkaaet, uto ee Oarapes OyIeT CTOUThH BIBOE
JIelIeBe, YeM JIUTHEBbIE OaTapeu, U UMEET CPOK CIIyxO0bl 110 40 Jer.

B Kutae xommanusi Gravitricity cTpout OaTapero Ha OCHOBE I'paBUTAIMU B
3a0ponieHHoN maxTte TiyomHou 1,5 kM. B maxte OyayT mopaBelieHbl ABa rpysa
Maccoll 12 T kaxnpld, KOTOpble OyAyT TMOJHHUMATBHCS M OMYCKATHCS C MOMOIIBIO
3EKTPOMOTOPOB. OO0IIasi EMKOCTh XpaHeHUsl SDHepruu cocTaBuT 4 MBT-u. Komnanus
yTBEPXKIAeT, 4To €€ OaTapest OyJeT UMETh CPOK CIIykObI 10 50 JeT.

Ucmounux: building-tech.org, 26.04.2023

YcraHoBJieHa nepBasi B Mupe OecnuiioTHasi Mopckas miargpopma HVDC

CtpouTenbCcTBO KpynmHEH B MHUpE MOPCKOM BeTpodieKTpocTaHiuu Dogger
Bank pocturno emie ogHoW Bexu — Oblla YCTaHOBJIEHA TIEpBasi B MUpE OeCMUIIOTHAS
MOpCKasi MOACTAHIIMS MOCTOSTHHOTO Toka Beicokoro Hanpspkenus (HVDC) (puc. 11).

Puc. 11. Yemanosxa nepgoti 6 mupe 6ecnuiomuou MOpCKot NOOCMAHYUY NOCMOSHHO20 MOKA 8bICOKO20
nanpsicenus (HVDC)

[ToacTanuus siBAsieTCs MEPBOM U3 Tpex MmiIaTdopm, MOCTABICHHBIX KOMIaHUEH
Aibel, xoropsie OyayT yctaHoBieHbl Ha Jlorrep bBoHK, CTPOMTENHCTBO KOTOPOTO
BEJIETCA B TpH dTana MomHocTeio 1,2 I'BT, u3BectHoie kak A, B u C.

[Tnarpopma Dogger Bank A pasmepom 65 x 36 METpOB B MOMNEPEYHUKE U
BBICOTOM 39 METpOB yCTaHOBJIEHA HA YETHIPEXHOTUH CTaJbHON (QYyHIAMEHT, KOTOPHIM
3aKperuieH Ha MOPCKOM JIHE Ha MIyOuHE OKO0JIO 28 METPOB.

[TpubnusutenbHo B 146 kM oT Onwmxkaimed Touku cymu B DiaamOGopo-Xen,
Hejaneko OT bpummarrona B BocTounoM rpaderBe Mopkump, ycTaHOBKa
m1aTGopMbl OblJIa BHIMOIHEHA TJIABHBIM MOAPATIMKOM Sapiem.

NHHOBanMoHHas Mopckasi miargopmMa UMEET KOMMAKTHYH KOHCTPYKIMIO U
sBysieTCs nepBor OecriuyioTHOM tutatdopmoit HVDC, koTopast OyaeT ynpaBisiThCs €
Oepera, W JocTynm K HeH OyIeT OCYIIECTBISTHCS TOJBKO C TMOMOUIBIO
oOcnyxkuBatouiero cyana. [lnargopma Oyner nomyyats 1,2 I'BT nepeMeHHOro Toka
oT 95 Mopckux BeTpsiHbIX TypOuH Dogger Bank A u npeoOpa3oBbiBaTh €ro B
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MOCTOSIHHBIA TOK, KOTOpPbIM 3areM OyAeT OTIpaBisThCA Ha Oeper Ha OeperoByio
npeoOpa3oBareibHyl0 cTaHuuio BOMuM3M besepnu B Boctounom  Palimunre
Hopkumpa.

OcHamenssiii npeoopazosarensimu HVDC nocnegnero nokosenust ot Hitachi
Energy, mpoext Dogger Bank craner mnepBeiM B BenukoOpuTaHuu MIPOEKTOM
MOPCKOM BETPOIHEPre€TUKU, HCIOJB3YIOIIMM 3Ty TEXHOJOTUIO [UJIsl TMepeaadyu
MIPOU3BEACHHON AJIEKTPOIHEPTHH Ha Oeper, obecneunBas 3G(QEKTUBHYIO TMepenady
AIIEKTPOIHEPTUH Ha OOJIbIIINE PACCTOSIHUS IPY MUHUMM3AILUU TTOTEPb.

Ommu Kacc, nupextop mnpoekra BeTpsiHOM 3nekTpoctanuuu Jlorrep boHK,
ckazan: «be3zomacHas M ycrnemHas yCTaHOBKAa MOPCKOM MaTdopMbl 3HAMEHYET
coboit BaxkHyro Bexy B mpoekte Dogger Bank. Ilockonbky 5T0 mepBas B
Benuko6puranuu mnatgopma HVDC niiss MOpCKoM BETpSHOM 3JIEKTPOCTAHIIMU, OHA
TaK)Ke ABJISIETCS] BAXKHOM BEXOH JJI MPOMBIIUIEHHOCTH BelnkoOpuTaHuu B EI0M.

«Ynpasnenue miatrgopmoii OyAeT OCYHIECTBIAThCA ¢ Oepera, u Omaromaps
OTCYTCTBUIO HEOOXOAMMOCTH NpeObIBaHMS TMEpCOHAlla Ha IIaThopMe YyIajaoch
OTKAa3aThCsl OT TAKUX JIEMEHTOB, KaK >KUJIbIE TOMEUIEHUS, BEPTOJIETHAS TJIOMIAIKA U
KaHAJIM3AI[MOHHbIE CUCTEMBbI, YTO TMPHUBEJIO K CHUXEHUIO BECa BEpXHEH YacTH
miatgpopmbl  Ha 70% (Ha MeraBaTT) MO CPaBHEHUIO C  MPEAbIIYIIUMHU
YCTaHOBJICHHBIMU TJIaTGOPMaMH U SKOHOMHUU 3aTpaT Ha COTHU MUJIJTMOHOB (DYHTOB.

«Komanapl MpomomkaroT JOOMBATHCS XOPOIIMX YCHEXOB B YCTaHOBKE
dbyHnamMeHToB TypOUH, a Mo3/IHee, BO BTOPOM KBapTalie, ClIelMaIn3upOBaHHbIE Cy1a
JUTSL IPOKJIAIKU KaOesiel U MOAAeP KU HAUHYT MPOKIIAJKy MEKMArucTpalibHOW CETH
KabeJiei, KOTOpble COSAUHAT TYPOUHBI C MOPCKOH TaThopMol, 9TOObI 00eCTIEYUTh
nepeavy nepBou AJIEKTPOIHEPTUH JIETOM.

Berposnektpocranimss  Dogger Bank, coBmectHoe mnpennpustue SSE
Renewables, Equinor u Vargrenn, craHeT KpynHeWlied B MHUPE MOPCKOM
BETPOIDJIEKTPOCTAHIUEH, COCTOSIIUM u3 277 BETPSIHBIX TypOuH.
BeTrpoanekTpocranius Oyner crnocoOHa BbipabaThiBaTh 3,6 I'BT B0300HOBIsIEMOM
OSHEPrUu, YTO SBJISETCS JIOCTATOYHBIM KOJMYECTBOM YHCTOM M YCTOWYMBOM
AIEKTPOIHEPTUHN ISl MUTaHUs O60jiee 6 MUJUTMOHOB JJOMOB.

Hcmounux: novosibirsk.elektroproektm.ru, 25.04.2023

HoBblil akKyMYyJAITOP HA BOJ€e BJBOE JielleBJie U 0e30macHee JUTHI-HOHHOU
O0arapeu

bocronckass kommnanuss Alsym Energy mnpenacraBuiia mnepesapskaeMyro
Oarapero, CrMocOOHYI0 KOHKYpUpPOBaTh C JIMTHUH-MOHHBIMU AKKyMYJSTOpaMHu IO
XapaKTEPUCTUKAM, HO CTOUT BJIBOE JICIIIEBIIE.
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Oco0eHHOCTh 3TOM 0aTapeu COCTOUT B TOM, YTO OHA OCHOBAaHA HA BOJIE, a HE
Ha FOPIOYMX BEIIECTBAX, KaK OOJIBIIMHCTBO COBPEMEHHBIX aKKyMYJISITOPOB (puc. 12).
D10 nenaet ee Oosiee O€30MaCHOM ISl OKPY’KAIOIIEH Cpeibl U ISl UCTIOIb30BAHUS B
Pa3IMYHBIX YCTPONCTBAX.

Puc. 12. Hosvlii akkymynamop Ha 600e

Jlutuii-ioHHBIE  0aTaper IIUPOKO MPHUMEHSIOTCS B JJICKTPOMOOWISX,
UTPAIOIINX BKHYIO POJIb B ACKapOOHU3AIMH TPAHCIIOPTA | djeKTpocereil. OqHaKo
3TH Oaraper UMEIOT Psif HEJOCTAaTKOB: OHH JOPOTHE, TPEOYIOT JMOOBIYHM PEIKUX U
BPEIHBIX METAJUIOB, TAKUX KaK JIUTHIA U KOOAIBT M MOTYT 3arOpaThCs MIPH IEPETPEBe
WIM ToBpexaeHnr. Kpome TOro, OHU CIIOKHO TOABEPralOTCsS YTWIM3AINH H
nepepaboTke.

barapes ot Alsym Energy nz06aBiena ot 3tux HegocTtatkoB. OHa HE COACPIKUT
JUTUS U KOOallbTa, a HCIIOJB3YeT JIEHIeBbIe M JOCTYIHBIE MaTepHAlbl, TAKUE KaK
MapraHenl 1 METAUTHYECKUI OKCUA. Ee 3IMeKTpoMT — 3TO BOJa C OPraHWYECKUMHU
COJISIMH, KOTOpasi o0ecleYrBaeT MPOBOJAUMOCTh HMOHOB M XpaHCHHE OSHEPTHUH.
bnaronmapst aTomy OaTtapest He TOPUT U HE B3PBIBACTCS, YTO SKOHOMHUT PACXOIBI IO
3alIiTe OT OXKAPOB M pacuIupsieT chepy ee MpruMeHEHUs.

Kommanust Alsym Energy yxe paGortaer ¢ aBrompousBoauteneM u3 Wuamnu,
KOTOpBI OyJeT WuCHoJib30BaTh ee¢ Oarapen s co3maHus Oojiee  JIemIeBhIX
anekrpomodmiien. Kpome toro, 6atapeu ot Alsym Energy moryTt ObITh OJI€3HBI AJIs
XpaHEHHs COJHEYHOW SHEPrHH B Pa3BUBAIONIMXCS CTPaHAaX, € MHOTHE HE MMEIOT
JIOCTyma K JJekTpudecTBy. barapen Alsym Energy nerxko mnepepabaTeiBaTh H
YTUIH3UPOBATH, TOCKOJIBKY OHU HE CONIEPIKAT TOKCUYHBIX BEIIECTB.

HUcmounux: building-tech.org, 29.04.2023
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NHxeHepbl XOTAT HAYUYMTHCS U3BJIEKATH YIHEPTUIO U3 THUJIBIX (PPYKTOB
C MOMOIIbI0 MUKPOOHBIX TOIUIMBHBIX 3J1eMeHTOB (Kanana)

Korna [lox bpayn u3 ¢punbema «Hazan B Oyaymiee» ckopmuit cBsoeMy Delorean
OCTaTKH MUIIM B KA4YE€CTBE TOIUIMBA, BCEM 3TO MOKA3aJIOCh HEOCTUKUMOW HAYYHOMN
danractukoii. Ho teneppr uccienoBatenu YHupepcuteta bputanckoit KomymOun
B Okanarane (UBCOQO) XOTAT B3SITh 3Ty DHEPrui0 Ha BOOPYKEHHE M HCIOJb30BaTh
THWIbIE (QPYKTHI JJIS1 MOJYYEHUs DHEPrUU C MOMOIIBI0 CHEUUATbHBIX TOIJIMBHBIX
anemeHToB. McciienoBanue omy0aukoBaHo B xkypHaiie Bioresource Technology.

Jla, >Heprus W3 MNHUIIEBBIX OTXOJOB MO-NIPEXKHEMY B MOJAMETKH HE TOIMTCS
DHEPIUM, TEHEPUPYEMOM COJIHEYHBIMU NAHEISIMU U JJIEKTPOT€HEPATOPaMH, HO
y4€Hble HEMPEepbIBHO pabOTalOT HaJ COBEPIICHCTBOBAHUEM H3TOM TEXHOJOTHUHU.
Oco0eHHO 3TO KacaeTcs THUIBbIX (PYKTOB — Ha OOUIUPHBIX CEIbCKOXO3SMCTBEHHBIX
Tepputopusix noiauHsl Oxanarad (nmpoBuHuus bpuranckas KomymoOus, Kanana) onu
B M300MIIHUH.

[To nmanneiM Bnactedt bpurtanckoit KomymOum, OpraHuveckue OTXOJIbI
cocTaBisiroT 40% OT BCeX OTXOAOB Ha MECTHBIX CBaJIKaX. B 4acTHOCTH, MUIIEBBIE
OTXO/Ibl MPEJICTABIISAIOT COOOM pacTyllylo MpodJieMy JJisi TOPOJOB MO BCEMY MHPY.
OT4acTi 3TO ABJISETCS CTUMYJIOM i NEepepabOTKU ATHUX OTXOJOB B HHEPTHIO,
o0bsacHseT uccienonatenb yaupepcurera UBCO nokxrop Xuppa 3adap.

«B HacTosiliee BpeMs MUIIEBBIE OTXOJbI — 3TO MpoOJeMa YCTONYHBOIrO
pa3BUTHSl C TAryOHbIMM 3KOJIOTMYECKHUMH, JKOHOMHYECKMMH M COLIMAJIbHBIMU
MOCJIEICTBUSIMI», — TOBOPUT 3adap. — CyiiecTByrone MeTo il 00pabOTKH OTXOOB,
TaKM€ KakKk 3aXOpPOHEHHE U CXKHIMAaHHWE, CBS3aHbl C MIHUPOKUM CIEKTPOM
HEOJAronpusITHBIX BO3JECUCTBUI Ha OKPYKAIONIYIO Cpeay, BKJIIOYas KHCJIOTHBIM
CBAJIOUHBIM, 3arpsA3HEHUE BO31yXa, OOpa30BaHME METaHa W BBIOPOC BPEIHBIX
BEILIECTB, KOTOpPbIE NPUBOAAT K YXYIAUIEHUIO COCTOSHHS OKPYXKAOUIEH Cpeabl U
K MOBBILICHHBIM PUCKaM JJIS1 310POBbSD.

3adap mosiCHWUIA, YTO MHUKPOOHBIE TOIUIUBHBIE DJIEMEHTHI MPEeoOpa3yroT
0TXO0/ibl (PYKTOB B DJIEKTPOIHEPTUIO MIPHU MOMOIIM aHA3POOHOT0 aHOJHOIO OTCEKa.
B Hem HaxonaTcs aHa’poOHbIE MUKPOOBI, KOTOPbIE MOTYT BEDKUTH 0€3 KUCIOPOAa, U
MMEHHO OHU MPeoOpa3yloT OPTaHUKY B SHEPTHIO.

DNEeKTPOaKTUBHBIE MUKPOOBI MOTPEOIIAIOT OPraHMYECKUE BEILIECTBA B aHOJTHOM
OTCEKE U BBIIEIIAIOT 3JIEKTPOHBI U IPOTOHBI. DIEKTPOHBI COEAUHSAIOTCS C TPOTOHAMU
U KUCJIOPOAOM Ha KaTojie, 00pa3ys BOAY, U BbIpadaThiBas OMO3JIEKTPUUYECTBO.

3adap u ee pykoBogutenu — nokropa Hukonac Ileneato u [le6opa Pobeprc,
uccinenoBarenb U3 YHuBepcurera CeBepHodt bpurtanckoit Komymbum — pabortaror
HaJ| oBbIIIeHHEM d(PPEKTUBHOCTU OMOKOHBEPCUU (DPYKTOB, UTO, KaK OHU HAJICIOTCH,
OPUBEJAET K TEHEPUPOBAHUIO BJIEKTPOIHEPIMH C 00Jiee BBICOKHUM BBIXOJHBIM
HaIpsKEHUEM.
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B oTnmume ot BeIMBIIITIEHHOTO oaxona B punbMe «Hazan B Oyayiee», koraa
ok BpayH OpocaeT KoxKypy Hayraj, UcCclieJoBaTeu 0OHAPYKIIH, YTO MepepadoTKa
okazanach 0osiee 23GEKTUBHON MPH pa3ieICHUHN U U3METLYCHUHA OTXOIOB.

W X0oTs 10 KOMMEpIMaIM3aliK MMOJA00HBIX TEXHOJIOTHUH elle najeko, 3adap
TOBOPHUT, YTO HOBOE MCCIIEIOBAHKE €Ille OOIbIIe PACKPHIBAET MOTEHIIUAT MUKPOOHBIX
TOTUTUBHBIX JIEMEHTOB.

«MuKpoOHBIE TOTUTMBHBIC DJIEMEHTHI JEHCTBUTEILHO HAXOMATCA HA CTaJHUU
pa3paboOTKH, U Yy HUX O4YeHBb OOJIBIION MOTeHIIMa», — Jo0aBmia 3adap. — Ha nanubii
MOMEHT HAIpPSKEHHE OCTAETCS HU3KUM, U MHE JEHCTBUTEIHLHO XOYETCS YBEITUYHTH
UX BBIXOJHYIO MOIIHOCTh M TOBECTH ATy TEXHOJIOTHIO 10 KOMMEPIIUATH3AI[UN.

HUcmounux: techxplore.com, 03.05.2023 (auen. s3.)

IlepBasi 31eKTPOCTAHIUA IIYCTHIHHOI0» KJIACTEPA: MPeUMYIlecTBa U
NOTeHINAJTbHbIE YTPO3bI

Kuraiickue HMCTOYHUKM COOOMIMJIM O BKIIOYEHHH B  HAIMOHAJIBHYIO
pacrpenenuTenbayo ceTb Kurtas mepBoil 04epeau COJHEYHBIX 3JEKTPOCTAHLIMN U3
TaK Ha3bIBAEMOI'0 «ITyCTBIHHOTO» KJlacTtepa. B mycTeiHe ['00M U Jpyrux 3acyliIuBbIX
paiioHax cTpaHbl IUIaHUpyeTcs pa3BepHyTh A0 450 I'BT COMHEUYHBIX M BETPSHBIX
MOIIIHOCTEW. MOIIHOCTh MEPBOM MNOAKIOUYEHHOM K CETH COJIHEYHOM CTaHLUU
coctaBuia | I'BT. DnexrpuyecTtBo oT Hee OyJeT mnepefaBaThbCsi B LEHTPAIbHYIO
KUTalUCKYI0 MPOBUHLMI XYHAaHb IO JIMHUSM IMOBBIIICHHOTO HAIpPSIKEHUS, U 3TO
MOET UMETh MOCIIEICTBUS.

[IpoeKT «IIyCTBIHHBIX» JIEKTPOCTAHUMI MPEIyCMAaTPUBAET CO3[JaHUE OUYEHb U
OYEHb MNPOTHKEHHBIX BBICOKOBOJITHBIX JIMHUM Mepefadn ajiekrpuyecta. [lns
CHWKEHUSI MOTEPh HAa TaKUX IUCTAHUHUAX OBbUIO PEHICHO MOBBICUTH IMEPEIaBaEMOe
Hanpsbkenne ¢ 800 kB mo 1100 xB. [lyist cpaBHeHUs:, HA BBICOKOBOJBTHBIX JIMHUSIX
nepenaun B CIIA wucnonwssyercsa HanpspkeHue 500 kB. IloBblllieHHME HaNpsKEHUS
CONPOBOXKIAETCS POCTOM HANPSKEHHOCTHU 3JIEKTPOMATHUTHOTO TOJISI IO MapUIpyTy U
BEJIET K TECOMarHUTHbIM aHOMAaJIUSIM.

DTO0 MOXET NPUBOJUTH K 00Jiee 4aCTOMY BOSHUKHOBEHHUIO I'PO3, U3BMEHEHUIO B
KapTUHE MarHUTHOTO MoJsi 3eMiid, cOOsIM B paboTe CHCTEM MO3UIIMOHUPOBAHUSA U K
HCKOKEHHUIO CITYTHUKOBBIX JaHHBIX. Oco0oil sicHOCTU B 3TOM Bompoce HeT. Kuraii
CTaHET MEPBBIM, KTO BCE ATO UCHBITAET HA TPAKTHKE.

OnepaTtopoM TOJBKO 4YTO BBEICHHOW B CTpPOM TIEPBOM  odepeau
anekTpoctaHuuid siBasiercs komnanusi China Energy Investment Corp. ConHeunas
dbepma mourHocThiO 1 I'BT nomkHa Oyaet BeipabarbiBaTh B o1 A0 1800 I'BT 4, uTo
HKBUBAJIEHTHO MOTPEOHOCTH B BJEKTPOIHEPruu 1,5 MIH JAOMAIHUX XO3SUCTB,
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YTBEPXKIAOT B KOMIaHWHU. IIpoekT mnpeaycMmaTpuBaeT OOIIyH0 YCTaHOBJICHHYIO
MontHocTh 13 I'BT 1 ouennBaercs B 85 mupa roaneit (12,28 mupa most.).

[To nanueiMm NEA, ycTaHOBJEHHAss MOIIHOCTh BO30OHOBIISIEMBIX HCTOYHHUKOB
sHeprur B Kutae B mepBOM KBapTayie Mpojoxkana pactu, 10ctTuruyB 47,4 I'Bt, uto
Ha 86,5% Oosbllie, YeM 3a aHAJIOTHYHBIM MEPHUOJI MPOILIOTO TOJa, U COCTABISAET
80,3% ot o00meil BHOBb J00aBJICHHOW YCTAHOBJIICHHOW MoOITHOCTH. HoBbIe
YCTAHOBJIEHHBIE MOIIIHOCTH B BETpO3HEpreTuKe Bhipocau 10 10,4 I'Bt, a comHeuHoi
sHepreTuku — 110 33,66 I'BT, ckazaHo B cooOIIEHNUH.

B mnepBom kBapTane oOmias yCTaHOBJEHHAsT MOIINHOCTh BO300HOBIISIEMBIX
MCTOUYHMKOB 3Heprun B Kurtae noctursma 1260 I'Bt, Bkmtouas 376 I'BT BetpoBoit
sHepruu u 425 I'Bt poTosnekrpuueckoit 3HEPTrum.

BripaboTka 37EKTpO’HEPIMHM K3 BO30OHOBISEMBIX HCTOYHHUKOB TaKkKe
MOCTOSIHHO YBEJIMYHMBAETCS: HAIMOHAJIBHOE IPOM3BOACTBO JJIEKTPOIHEPIUU U3
BO300HOBJIIEMBIX HCTOYHHKOB HOCTUTIIO 594 700 I'BT 4, uro Ha 11,4% Oonbiie, uem
B IIPOULIOM 1oy, B ToM yuciie 342 200 I'Bt'u BeTpOBOM U COTHEYHON IHEPIUH, YTO
Ha 27,8% Oobliie, 4eM TOJI0M paHee.

Ucmounuxk: energosmi.ru, 01.05.2023

BripabaTpiBaomue 3J1eKTPUYECTBO OKHA YCTAHOBAT B SINNOHUM HA OHOM
U3 KeJIe3HOAOPOKHBIX CTAHIUI — IIPH ITOM OHHM OYIYT 0CTABATbHCH
NPO3pPavYHBIMH

Kpynueimmit B SInoHun npou3BOAUTENb CTeKIa — koHcopuuyM Nippon Sheet
Glass (NSG) — coOupaercss Ha TPaKTHKE HCIBITaTh (DOTOAIEKTPUUECKUE OKHA
(puc. 13). Onu OyayT npoNycKaTb BHUAMMBIA CBET, HO CTaHyT YJaBJIUBaTh
uH(ppakpacHble U yIbTPAPHUOJIETOBbIE [JIMHBI BOJH, YTOOBI TMpeBpalllaTh UX
B AJIEKTPUUECKUN TOK. 3JlaHHE CTaHET MOoJy4yaTh «3€JIE€HOE» DJIIEKTPUUECTBO H
B IIPOILIECCE IKCIUTyaTallMy 3HAYUTEIbHO COKPATUT BHIOPOCHI MAPHUKOBBIX T'a30B.

Puc. 13. @omosnexmpuueckue cmexna komnanuu Nippon Sheet Glass
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dotoanekTpuueckue crékina kommanuss NSG Mpou3BOIUT MO TEXHOJIOTHUH,
paspaboranHoii MaccadyceTcKuM  TeXHOJoTHdYecKuM HHCTUTYyToM (MIT) wu
VYuuBepcurerom mrata Mwuuuran (MSU). B 2011 romy i pbIHOYHOTO
NpOJBMXKEHUS pa3paboTku Obula co3maHa kommanus  Ubiquitous  Energy.
Ha cerognsiminuii 1eHp Ha ocHOBe (oToanekTpuueckux ctékon Ubiquitous Energy
peaIn30BaHO HECKOJIBKO MUJIOTHBIX MPOEKTOB. 3aTessHHbIH NSG MpOoeKT, BO3MOKHO,
CTaHET CaMbIM MacCIITa0HbIX U3 HUX.

OcrekiieHne Mnpo3payHbIMU (POTOINEKTPUUECKUMU TMaHENsIMU OyAeT CAeNaHo
Ha OKeNe3HoJopokHoW crtaHiuu Takanawa Gateway Station B Toxkwuo.
®DoTORNEKTPUUECKIE OKHA OyIyT YCTAHOBJIEHBI Ha JIBa MECsIa, HO €CJId OHHU cels
MOKaXyT C XOpOUIIe CTOpPOHBI, TO CMOryT paborath noiblne. OkHa OyayT
nepeaaBaTh BbIPAOOTAHHOE BJIEKTPUYECTBO HA AKKYMYJATOPHl M Jajbllie 4Yepes
untepdeiic B pame. Takxke B OKHa OyAyT BCTPOEHBI IaTYMKU OCBEIIEHHOCTH,
TEMIIepaTypbl W CKOPOCTH BeTpa. OTO TO3BOJIUT PAa3BEPHYTh «YMHOE»
peryaupoBaHie KJIMMaTa B MOMEIICHUH, KOrJa CUCTeMY (POTOIIEKTPUUYECKUX OKOH
C JIaTYMKaMU MOJIKIII0YAT K MECTHOM CUCTEME OTOIJICHUS/KOHIULIIUOHUPOBAHUSI.

Ucemounuk: 3dnews.ru, 29.04.2023



