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"KEJIE3HOJOPOXKHBII TPAHCIIOPT

IIpeanpustue «PockocMoca» NOCTABUT TPAMBAH C ABTOHOMHBIM X0/10M
B Cankr-Ilerepoypr

VYerp-KaraBckuit  BaroHoctpoutensHbii  3aBoa (YKB3,  Bxogutr B
rockoprnopanuio «PockocMoc») Tpu3HaH MMOOEAUTENIeM KOHKypca Ha IOCTaBKY
14 nosHOCTBHI0 HU3KOIMOJIBHBIX YETHIPEXOCHBIX OJHOCEKIMOHHBIX BArOHOB TpamMBas B
Cankrt-IletepOypr (puc. 1). Ilo ycinoBusiM KOHKypca OHU OyAyT H3TOTOBJICHBI U
OTHpaBJeHbI 3aKka3unKy B TeueHue 2023-2024 rr.

Puc. 1. Tpameaii ¢ asmonomuwvim x000Mm

HoBble TpamMBam HKMEIOT YBEJIMYEHHBIM 3amac aBTOHOMHOTO XOJa U
000pyIOBaHbl ~ CHCTEMOW  HAKOIUJIEHUS  HDHEPruu,  BbIpaOaThbIBa€MOW  Mpu
pPEKyIepaTUBHOM  TOPMOXXEHHHM, YTO MO3BOJIIET COKpPaTUTh  MNOTpeOseHue
AJIEKTPOdHEPIUM U3 TAroBoM cetu. Kpecino BoguTenss W MydbT yHPaBICHUS
COOTBETCTBYIOT COBPEMEHHBIM HproHoMuueckuM TpeboBaHusM. [laccaxxkupckuii
CaJlOH OCHAIIeH »3JIEMEHTaMM JIEKOPATUBHOM TOJCBETKM W HH()OPMALMOHHBIM
MYJIbTUMEIUMUHBIM KOMILIEKCOM.

Vcerp-KaraBckuii 3aBoji Obul ocHOBaH B 1758 . Kak Kene3ojeliaTelIbHBIH,
TpamMBau CTPOUT C Hayajia XX B., B TOM YHCJIE BBINYCKaJl CaMbIii MAaCCOBBIM BaroH
TpamBasi B wmupe — cepum /1-605 (KTM-5). Bcero ObUIO H3rOTOBIEHO OKOJIO

15 TeiCc. Takux TpamBaeB, B Cankrt-IletepOypre oHu skcruryarupoBaivch B 1981-
2007 rr.

Hcemounux: zdmira.com, 22.05.2023
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ABUAIIMOHHBIA TPAHCIIOPT

BecnuioTHbIi BepTosieT Airbus ycnenmso npoiuues MCIbITAHUS B PeajibHbIX
YCJIOBHSIX

becnunoTHbie BEpTOJIETHI BBITIISAIAT KaK WTPYIICUYHBIE MOJAEIH, HO HAa CAaMOM
JieJie UTPAloT BAXHYIO POJIb B YCIOBHSIX BOIHBI, 0COOCHHO Ha Mope. Ecnmu mHOrHe
TUTIBI JIPOHOB C J)KECTKUM KpPBUIOM MOJKHO 3allycKaTh C MalyObl aBHAHOCIEB WIIH
U3 KaTamyJbT, TO KOpabiu MEHBIIET0 pa3Mepa B CUIBHYIO KAadKy HE MMEIOT TaKou
BO3MOXXHOCTH. Tpu TOJa HazaJ MNPOTOTUIl OecnuioTHOTO BeprosieTa Airbus
BIIEPBBIC MTOJIHSAJICS B BO3AYX 0€3 CTPaXxOBOYHOTO TPOCA, a TEIEpPh OH YKE MOXKET
B3JIETaTh M CaIUThCS Ha Majay0y KopalJs B IITOPMOBOM BeTep (pHC. 2).

Puc. 2. becnunomnuuii sepmonem Airbus

HenaBHO npoBeleHHbIE MOPCKHE HCHBITAHUSA — TNEPBBIE [JISI TAKTUYECKOTO
Beproieta VSR700 mpousBojacTBa Airbus B KadecTBE IEJIOCTHOM CHCTEMBI
U B peasIbHbIX YCIOBUSX 3KcIuTyatauuu. [IpoBoaunu tectel nojpasnenenue Airbus
Helicopters, Bmactu ¢panirysckoro ropoaa MapunbsiH U ['eHepanbHas IUpEKLUS
110 Boopyxenuto (DGA) @panruun, coodimaer New Atlas.

becnunotaseiii Beproser VSR700 cnocoben moguumars 10 100 kr rpysa, ero
MakcuMaJIbHBIN B3JIeTHBINA Bec — 700 xr. OcHarien auzenbHbIM aBurarenem Thielert
Centurion 2.0 u 7-metpoBbiM BuHTOM. Kpeiicepckas ckopocth 120 y370B win
220 km/4, nanbHOCTH AecTBus 10 yacoB, mpakTuueckuit motosiok - 6000 M.

Bcero VSR700 Haneran Bo Bpemsi UCTIbITaHUM 14 4acoB, BBIMOJHIII YCTIEITHBIE
MOCAJKU MPU PA3TUYHOM BOJHEHUU MOpS, MPOAEMOHCTPUPOBAT HAAECKHOCTH NpPU
BeTpe B 40 y3710B (BbIcOTa BOJIH 7-10 METpOB).

B nmponiom aBTOHOMHas cucrtema B3nera u nocaaku ATOL tectupoBanack
Ha MOpe MpPH MOMOIIK MOAUDUITMPOBAHHOTO Jierkoro Beprojera Guimbal Cabri G2.
OnHako Ui HEIAaBHUX MCIBITAaHUK ero 3ameHmwir Ha VSR700, KoTOpblid COBEPIINI
80 camocrodTenbHBIX B3JIeTOB U mocamok. Cucrema Airbus DeckFinder mo3Bomser
MoCcauTh OSCIUJIOTHUK Ha nanyOy dperata ¢ TouHocThio 10 cM 0€3 MCIOIB30BaHUS
GPS wmm GNSS. bnarogaps MopckoMy paaapy, 3JEKTPOONTHYECKOMY IaTYUKY


https://hightech.plus/2020/08/02/voennii-bespilotnik-airbus-sovershil-pervii-avtonomnii-polet
https://newatlas.com/military/airbus-vsr700-rotor-drone/

Y aBTOMATUYECKON CHCTeME HACHTHU(PUKALMU TaKash TOYHOCTh COXPAHSETCS W IpH
HYJICBOW BUJIMMOCTH.

K nauany 2030-x MKC pomkHa mnpekpatuth paboTy U OyJeT 3aToruieHa
B TuxoM okeaHe, a Airbus yxXe TOTOBUT IIPOEKT HOBOM OpPOUTAILHOM CTaHIIUM —
OoJiee mpocTopHOM U KompopTabenpbHOM, YeM Bce MpekHue. B Hell mpeaycMoTpeHa
OpaHKepest JIJIsl BbIpallliBaHUsl OBOLIEH U 3€JIEHU, U BIIEPBbIE MOSIBUTCS LIEHTpU(dyTa,
KOTOpasi TOMOXET AacCTPOHABTaM CMSTYUTh IMO0O0YHBbIE 3(PPEKThl HEBECOMOCTH.
Oco0OEHHOCTH KOHCTPYKILMU CTAHIIMK TO3BOJISIT JOCTaBUTh €€ Ha OpOUTY 3a OJIMH
3amyckK.

Hcmounux: hightech.plus, 23.05.2023

Airbus npeacraBui peBOJTIONMUOHHBIA KOHIENT Ir’MOPUAHO-3JIEKTPHIECKOT0
camoJieTa « XHIHAS ITHIA»

Airbus npeacTaBuil HHHOBAIIMOHHBIA KOHLIEITYaJIbHBIA AU3aiiH camoJiera Bird
of Prey, npu3BaHHBIA BJOXHOBUTH OYAYIIUX aBUAIIMOHHBIX HH)KCHEPOB, MTOTUYCPKHYB
BIUSHHAE, KOTOPOE€ OHU MOTYT OKa3aTh, HCIIOJIb3YysS MCCIICIOBAHHUS KOMIIAHUU B
00JacTi  THOPUAHO-IJICKTPUYECKUX CHJIOBBIX YCTAaHOBOK, AaKTHUBHBIX CHCTEM
yIPaBJICHUS M IEPEIOBbIX KOMIIO3UTHBIX KOHCTPYKIHIA (pHc. 3).

Puc. 3. I'ubpuono-snexmpuyeckuti camonrem « XuwgHas nmuyay

[IpencraBnennsii B BenukoOpuTaHuu, MPOEKT MPEACTaBISET COOOMU
TUOPUAHO-’NIEKTPUUECKU ~ TypOOBHHTOBOM  caMOJeT  JUisi  pErHOHalbHbBIX
aBuarnepeBo3ok. B Airbus roBopsr, 4To OH BIOXHOBJIEH 3()(PEKTUBHON MEXaHUKOU
OTHIIBI, €T0 CTPYKTYpPa KPBUIbEB U XBOCTAa UMUTHUPYET CTPYKTYPY XHUIIHON MTHIIBI, a
nepbsi C WHAMBHUAYAJIbHBIM YIPABICHHEM OOECHEUHMBAIOT AKTUBHOE YIIPaBJICHUE
IIOJIETOM.


https://hightech.plus/2023/04/21/airbus-predstavila-koncept-novoi-orbitalnoi-stancii

Maptun ActoH, crapmuii MmeHemkep Airbus, ckaszal, 4TO KOHLENT MPU3BaH
BJIOXHOBUTbH MOJIOZBIX JIFOAEH, KOTOPBIA MOMOYKET UM 3ayMaThCsl O 3aXBaThIBAIOLICH
Kapbepe B KPUTUUECKH BaXKHOM a3POKOCMHUUYECKOM CEKTOPE.

«OgHUM U3 TIPUOPHUTETOB [JIsI BCEW OTpaciu SABISETCA TO, KaK CHENATh
aBUalMI0 0oJiee PKOJIOTMYHOM, ClieJlaB MOJIEThl YHIE, SKOJOTMYHEEe U THILE, YeM
Koraa-nubo npexe. M3 Hameit paboTel Hall maccakupckum camosietom A350 XWB
MbI 3HaeM, 4yTo OJsarogapsi OMOMUMHUKPUH, TPUPOAA MPEMOJAET HaM OJHH U3 JTyUYILIUX
YPOKOB Ju3aiiHay, — MosicHI MapTuH ACTOH, cTapiinii MeHemkep Airbus.

Hcmounux: building-tech.org, 18.05.2023

DARPA ucnbiTaeT npoToTHI camMoJieTa 0e3 3aKPbIJIKOB U XBOCTOBBIX pYyJiel

ATEHTCTBO NEPCHEKTUBHBIX MCCIEIOBATEIBCKUX MPOEKTOB MuHuUCTEpCTBA
oooponsl CIIIA (DARPA) npeacTaBuiio nepBbie H300pakeHUs SKCIIEPUMEHTAILHOTO
camonera X-65. DARPA crpemuTcsi co3math OECHUIIOTHBIM CaMOJeT, KOTOPBIi
MaHEBpUPYET, KOHTPOJHUPYS BO3AYIIHBIA MOTOK BOKpyr cebs (puc. 4).
HcnpiTatenbHbie mojeTsl X-65 HaunyTcs B 2025 roxy.

Puc. 4. IIpomomun camonema 6e3 3aKpblLIKO8 U X80CHOBbIX pYell

DKCNEPUMEHTAIbHBINA amliapar, NOJYyYUBIIMKA Ha3BaHUE X-65, CMOXET JIeTaTh
«0€e3 TpaJMIMOHHBIX BHEIIHUX OPraHOB YIPABJICHUS IMOJETOM», TO €CTh 0e3
3aKpBUIKOB M pyJeil, 0e3 KOTOPBhIX HEBO3MOXKHO IMPEACTABUTh COBPEMEHHBIC
camoJieThl. Paspabotka — uwacth mporpammel DARPA Control of Revolutionary
Aircraft with Novel Effecters (CRANE), HamnpaBieHHON Ha «co3JaHue
AKCIIEPUMEHTAIILHOTO  OECHMJIOTHOTO  caMoJjeTa,  KOTOpbIi  MaHEBPHUPYET,
KOHTPOJIUPYS BO3AYLIHBIN MOTOK BOKPYT CEOs».

OcHoBHoit 1ienpto nporpammbl CRANE sBnsiercst cosnmanue 1uiaHepa X-65
¢ npuMeneHueM texHojoruu Active Flow Control (akTuBHOE yIipaBiieHHE TTOTOKOM).
ITo cnoBam pykoBoautens nporpammbl DARPA Tactical Technology Office Puuapaa
BrnesbeHa, akTHBHOE yIpaBi€HUE IOTOKOM MOXKET VYIYYIIUTh XapaKTePUCTUKU
caMoJIeTa 3a CYeT yAAJICHUs IIapHUPHBIX TOBEPXHOCTEHN, KOTOPbIE YBEIMYUBAIOT BEC


https://thedebrief.org/introducing-the-x-65-darpa-reveals-new-name-and-concept-art-of-its-innovative-x-plane-aircraft/

U MEXaHUYECKYI CJIO)KHOCTh KOHCTPYKIIMU. TeXHOJOrus A0jKHA OO0eCeUYuTh
CTaOMIILHOCTh U KOHTPOJIb B MOJIETE.

X-65, HanomuHawIMK X-wing W3 «3BE3IHBIX BOWHY», JOJDKEH HavaTh
uchbITaTENbHbIC 1MOJIETHI K 2025 roxy.

B suBape mzganue The Debrief cooGmumno, uto DARPA BwiOpano Aurora
Flight Sciences, modepHioro komnanuiro Boeing, mjis mpoeKTUPOBAHUS U CO3IAHUS
Torma ecme OE3BIMSHHOIO camoJjieTa. ATEHTCTBO 3asfBHJIO, YTO HWHHOBAIIMOHHBIN
camojieT OyneT omnuparbCsi Ha TPOCTYIHO KOHCTPYKIMIO M TOBBIIICHHYIO
YCTOMYMBOCTh, KOTOPYIO OOECIEYUT aKTUBHOE YIPABJICHUE MOTOKOM. TEXHOJOTHS
MOBBICUT  TNPOU3BOJUTEILHOCT M HAJEXKHOCTh, a  TaKXK€  YMEHBIIUT
pPaIroIOKallMOHHOE CeUeHHE caMoJjieTa. YeM MeHbIlee pajroIOKalMOHHOE CeYeHUe
y caMoJIeTa, TEM CJI0KHEE €ro 0OHAPYKHUTh.

HUcmounux: hightech.plus, 17.05.2023

ABTOMOBWJIBHBIN TPAHCIIOPT

DyTYypUCTHYHBII JIeKTPoBeIoMOoOuIb Iris eTrike roroB oTnpaBuThCs B
cepuifHOE MPOU3BOACTBO

B 2017 rony Opurtanckuii n3o0peraresb U npeanpuHumarens ['pant Cunkiep
MpeICTaBIII MPOTOTUIT CBOETO AnnekTposesniomoouiis Iris eTrike. U Bot, cycts miectb
JIET, Ha CBET MOSIBUJIACh €r0 OOHOBIIEHHASI, YK€ TOTOBas K MPOJaXke cepuiiHasi BEpCHsI

(puc. 5).

Puc. 5. Qymypucmuunwiii snexkmpogenomoodouns Iris elrike

I'nmans wa  Qoro Iris eTrike, Tak u  HampammBaeTcs  TEPMHUH
«pyrypuctuueckuit». MmxeHepHas M Ju3allHEpCKash MbBICAb CO3JATENsS  SBHO
ycTpemiieHbl B Oyaymiee. Pa3smepst anexkrpoBenomobmnst 94 x 128 cm, Bec 50 «r.
HoBruHKa yBEpEHHO CTOMT Ha TPEXKOJIECHOM IIACCH W3 XPOMHUPOBAHHOM CTaju.



Kabuna mnomemaercss BHYTpH Kopmyca H3 BclieHeHHoro mnponwiena EPP moa
OTKUHBIM MPO3pPAYHbIM KO3BIPHKOM U3 IIEKCHUTJIIACA.

B pacnopsbkeHun BOAMTENSE BBICOKOE CUJEHBE, 9-CTymneHdaTas TpaHCMUCCHS,
CBETOAMO/IHASI CUCTEMAa OCBEILIEHUS, KaMepa 3aJiHero Buaa ¢ 063opom B 120 rpagycos
U CUCTEMA OXJIAXKJICHHUsI, CHa0Xarolas KaOUHY OUUILIEHHBIM BO3IYXOM.

Bpamate nenanu BOAMTENIO MTOMOTaeT ABUraTeiab MOIIHOCTHIO 250, 500 wim
750 BT (110 BeIOOpPY), CIOCOOHBIN 00€CTIeUnTh CKOPOCTh TouTH 50 KM/4 U JTalIbHOCTh
npobera Ha o7HOM 3apske 10 50 KM.

JIOTIOJTHUTETHHBIN KoMdopT AIIEKTPOBETIOMOOMITIO obecrieunBarOT
100-nmutpoBeIii Tpy30Boi oTcek, neaanu Shimano A530 SPD u nuckoBble TOpMO3a
Spyre. Opranbl ynpapieHUsT MPEACTaBICHbl CBETOJUOJHBIM JKpPAaHOM, TJIE
OTOOpaXKaIOTCS  CKOPOCTh, MPONJAEHHOE PACCTOSHHE W  YPOBEHb  3apsIKU
AKKyMYJISITOpA.

Ha Iris eTrike (B uepHOM H cepeOpHCTOM I[BETOBOM BapHaHTaX) YiKe
IPUHUMAIOTCS TIpeBapUTEIbHbIC 3aKa3bl B pa3Mepe okosio $6252. Havamo mocraBok
oxxunaetrcd B Hayaste 2024 roja.

Hcemounux: techceult.ru, 20.05.2023

Amepukanen Crepjunr bakyc Haneuaraj Ha npocTtom 3D-npuHTepe
aBTomo0ub Lamborghini Aventador

Nuxenep Crepmuar bakyc nHamewatan ©Ha 3D-npuntepe Lamborghini
Aventador (puc 6). CtepauHr cHavajia 3arpy3wn Mozeilb Aventador B macimitade
1:10, yBenuuun ee, pa3ienaui Ha YaCTH U J1I00aBUJI HECKOJIbKO CBOMX COOCTBEHHBIX
MoAu(pUKALINMA, HAIpUMEP, clleTaB Ky30B aBToMoOmIs mupe. [Iponecc 3ans S ner.

VY Crepnunra 6s11 TosibKo mipocToit mpuHTep Creality Cr 10S 3a 350 nosapos,
KOTOPBIM HCIONB30BAJICA JUIsl XO0O0U-NpoeKkToB. UTOOBI Hamedatatb aBTOMOOWIIb,
CrepauHr pa3aenuil Bce MOBEPXHOCTH Ha HEOOJbIINE YaCTH, KOTOPHIE OH pacreyaTall
U CKJIEUJI BMECTE C OMOUIBIO SMTOKCUTHON CMOJIBI.

Puc. 6. Lamborghini Aventador, ranevamannuiii na o6viunom 3D-npunmepe
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Cr 10S He nmevataer cranaapTHOM HUTHIO PLA, KOTOpas OTIWYHO MOJAXOAUT
JUIsL KPOILEYHBIX WIrpyIIEeK, HO He nans Oousbliux cynepkapoB. PLA  wumeer
temneparypy crekioBanus 50-60°C, 4To o3Ha4aeT, YTO MPHU ATUX TEMIEpaTypax OH
CTAHOBUTCS MSITKUM M HauyuHAaeT jaepopMupoBaThecs. YTOOBI MpPEoaoseTh 3TO,
CTepauHI MOKPBUT KXy MOBEPXHOCTh 6 CIOSIMU JIUCTA YIJIEPOJHOIO BOJIOKHA
(3 cBepxy U 3 cHU3Y), IPUKPENHB YIIEPOAHOE BOJOKHO K MAHEISAM IO/ BaKyyMOM,
yT0OBI HE ObLIO JNedopmaruu uiau my3bipei. [locae Toro, kak Kaxias MmaHesb Oblia
3a)KaTa yriaepoJHbIM BOJOKHOM, CTEpIMHI TOKPBLT MX aBTOMOOMIIBHOM TPYHTOBKOM
U OTHUTA(OBAT UX.

PykoBoautenu Lamborghini mogapwin 3HTY3UACTy JIB€ OpUTHMHAIBHBIE (hapbl
Aventador, cokoHomuB 10 ThICSY Jo0/U1apoB Ha pacxojax. JloboBoe cTekino Ha
opurnHaibHOoM Aventador crout 4000 nmosmtapoB, HO CTEpJMHT JI0BOJILCTBOBAJICS
BETPOBBIM CTEKJIOM OT MuHUB3Ha Pacifica, koTopoe oOH TmoApe3an IO
pasmepy. 3aguue QoHapu CTEpJMHI HameyaTal CaMOCTOATENIbHO, YYUTBIBAas, YTO
HIUPOKO(DIO3esKHAS KOHCTPYKIMS, K KOTOpPOHM OH CTpEeMUWJICS, HE MOAXOoJuia K
CTaHJapTHBIM 3aJHUM ¢doHapsiM Lamborghini.

Camoil CIOXXHOW 4acTbi0 COOPKH OBUIO MPaBWJIHHO YCTAaHOBUTH (PUPMEHHBIE
nBepu-HoKHUIBI Aventador. [axe Oyayuu ¢uszukom, CTEpIuHT MPOCTO HE MOT
ATOTO TMOHATh..., & JBEpHbIe MeTiiu Lamborghini cToAT Mo ThICAYE OJUIApOB 3a
mTyKy. K cuacteio, CtepauHr OblI HE €IMHCTBEHHBIM, KTO OJHOBPEMEHHO IeyaTal
Aventador Ha 3D-nipunTepe. Y apyroro Jro0UTeNs, KOTOPBIH cOOMpall COOCTBEHHBIN
Aventador, OBUTO HECKOJIBKO JIMIITHUX TIETENb, KOTOPBIC OH OTAa CTEPIIUHTY.

Uro camoe BmeYaTNIAIOIICEe, TaK 3TO TO, YTO BCSA 3Ta MalllMHA TOCTPOCHA C
HyJIs1. BMecTo TOro, 4T0OBI CHUMATh BHEIIHUN 00TEKATEh CO CTAPOTO aBTOMOOWIIS U
HaKJIapIBaTh Ha Hero yactu Aventador, CTepiMHT coOpalt Iaccu Bpy4YHYIO, CBapyB
KYCKHM MeTaJllla BMECTE. 3aTeM METa/UIMYECKOEe IIacCH OyNeT yIepKUBATh KaXK I
oTIeNbHBIN 351eMeHT PLA u yriaepogHoro BojiokHa, cO3/1aBast SCTETUKY aBTOMOOMJIS.

ITon xamotom Aventador Haxomutcs He dupMeHHbli V12 Lamborghini, a
Bmecto Hero LSI, V8, mpousBenenneii GM u wucnose3dyemsii B Corvette
(puc. 7). Kopobka mepemau Ha Aventador Toxke He cTokoBas or Lamborghini, a
ckopee B3sta oT Porsche 911. Pyns Lamborghini emy mnpucnamm npsmo u3
Wtanuu. UtanesHibl He TH00ST, KOTJa HapyIatoT TPaAULIUH.

Puc. 7. Aventador
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Haneuaranusiit Ha 3D-npuntepe Aventador BecuT Bcero okosio 1224,6 kr, 4to
JIeJIaeT €ro 3HAYMTEIBHO JIETYe OpUruMHalia, KoTopbid BecuT 1814,3 kr. Ha naHHbIi
MoMeHT CTEepJIMHT BCe ellle padoTaeT HaJl BHEIIHEH OTAENIKOW aBTOMOOMIIS, a TaKxKe
HaJl TOHKOH HACTPOMKON HEKOTOPBIX ICKTPUUYECKUX YacTeld aBTOMOOWJIS, a TaKkKe
HaJl HHTEPbEPOM.

Hcmounux: building-tech.org, 24.05.2023

daexkrponuxkan Munro MK-01 npeasiaraer BHe10pO:KHbIE KAa4eCTBA U
NPAKTUYHOCTH NOTPEOUTENAM, PA0OTAIOIIUM B IKCTPUMAJIBHBIX YCI0BHUAX

[HloTnaHackuii cTapTam Mo MPOU3BOJICTBY 3iekTpomoOmitern Munro Vehicles
MpEeACTAaBUII JIEKTPOBHEIOPOKHUK o1 Ha3BaHueM MK 1 Pick-Up. DnektpoMoOuib
¢ OoproBoit mardopmoit ocHoBaH Ha MK-1, HemaBHO BeIyIIEHHOM (UPMOI
YHUBEPCAIbHOM TIOJIHOCTBIO JJIEKTPUUECKOM Tpy30BHMKE MolHocThio 371 1.c.,
KOTOPBIN Mpejjaraercsa ¢ BHEAOPOKHBIM O00OPYJOBAaHUEM, TAKUM KaK MOCTOSTHHBIN
HOJIHBINA MTPUBO/J ¢ OJI0KMpyeMbIMU auddepeniinanamu (puc. 8).

[Mukan obeniaeT BHEAOPOXKHBIE KadyecTBa M MPAKTUYHOCTh U IMpEeJHA3HAYEH
JUISL KJIMEHTOB, pPaOOTaloOlIMX B CIOXKHBIX YCIOBUSIX B TaKHX CEKTOpax, Kak
rOpHOI00BIBAIONIASl [POMBIIIIEHHOCTb, CTPOUTENBCTBO, KOMMYHAJIbHBIE YCIIYTH,
CeJIbCKOE XO3SIIICTBO U 0O0POHA.

Puc. 8. Dnexmponuxan Munro MK-01

B Bepcum Performance mukam ocHalieH 3J€KTPOABUTaTENEM MOUIHOCTHIO
375 n.c. (280 kBt) u kpytsamum MomentoM 700 Hm. Motop cmocobGeH pa3orsartb
rpy3oBuk ¢ mecta A0 100 km/u B yac Bcero 3a 4,9 cexkyHabl. ABTOIIPOU3BOIUTEND
TaK)Ke MpeiuiaraeT 3EeKTPOABHraTelb MOIIHOCThIO 220 kBT u BbIOOp BapuaHTOB
Utility u Range.

DIeKTPOMOOUIIb MUTAETCS OT AKKYMYJISITOPHOU OaTapeu eMKOCThio 82,4 kBT,
KOTOPYIO MOKHO 3apsaauTh ¢ 15 1o 80% c momompio 3apsgHOTO yCTPOMCTBA
NOCTOSIHHOTO Toka MouHocTeio 100 kBT Bcero 3a 36 wmunyt. [losHOCTBIO
3apsoxeHHbId ukan MK 1 mpennaraer 3anac xona 6osee 305 kM, ipu 3ToM dupma
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YTBEPKIIAET, YTO OH MOXKET «paboTaTh Ha 6e3/10poXKbe 10 16 4acoB Ha OAHOM 3apsije
AKKyMYJISITOP.

IInarpopma B 3amHeit wyactu mnwmkana Munro MK 1 oGecneuuBaer
rpy3onoaseMHocth 1050 kr, a wmoxaenp Performance mnpennaraer 3500 xkr
«MAKCUMAJIbHYI0 MOIIHOCTh OYKCHUPOBKM C TOpPMO3aMHU ISl JIETKOW TIE€PEBO3KU
J1000T0 Tpy3an.

ABTOMOOMJIb OCHAIIICH INITaTHOM MeXaHW4eckoil TpaHncmuccuent 4x4 or MK 1
C JBYXCTYNEHYATOM LEHTPAJIbHOW pa3laTOYHOM KOPOOKOM ¢ OJIOKHPYEMBIM
nuddepeHnpanroM, 4To MO3BOJISIET €My paboTaTh B JOOYIO MOroAy M Ha Jr000H
MECTHOCTH.

Hcmounux: building-tech.org, 23.05.2023

Samsung 3anyctuiia B bpasuianu pyHKuuo nudpoBoro aBTOMOOMIBHOIO
KJII0Ya

Komnanust Samsung 3amyctwia B bpasunmm  GyHKIu0 —1udpoBoOro
aBTOMOOWMJILHOTO KJIIOYa, CEPBUC 3amyllieH B coTpyaHudecTBe ¢ BMW u coBmecTum
C HEKOTOPBIMHU MOJIEIISIMH.

Ucnonb3ys nudpoBoit aBTOMOOMILHBIN KiTt0Y B Samsung Wallet, Biagenbiibl
BMW B bpazunuu mMoryT pa30ioOKHpOBaTH CBOM aBTOMOOWMJIM C MOMOIIBIO CBOUX
cmaptdonoB. B Samsung mnosicHwim, 9TO0 NIHQPPOBOM aBTOMOOMIIBHBIA KO
XpaHUTCS BO BCTPOEHHOM dyieMeHTe Oe3zomacHoctu (eSE), mpemHasHaueHHOM IS
3alUThl HAanOOJee BaKHBIX JAaHHBIX TOJB30BATENS U KIOYeH MmudpoBaHUs. ITO
Takke yacTh miaTdopmel Knox, kotopas 3amuiiaer Samsung Wallet.

HoBas ¢ynkums pabotaer depes NFC u UWB (cBepXIIMpOKONOJIOCHBIN),
NOCIEAHUIA METOJA TMpeasiaraeT JOMOJHHUTEIbHBIC MPEUMYIIECTBa, TaKHe Kak
BO3MOXKHOCTh Pa30JIOKUPOBATh aBTOMOOMJIh HA KOPOTKUX PACCTOSHUSX, HE BRIHUMAs
tenedoH, HaxxaB Ha cuuThiBaTeab NFC aBTomMoOus.

Eme omHMM NpeuMyIIeCTBOM HCIIONB30BAHUS IH(PPOBBIX aBTOMOOMIBHBIX
KiIodyeir 1o cpaBHeHuto ¢ UWB  sBusiercst 6ojiee  BBICOKas TOYHOCTD,
npenoTBpaliarolias MOTCHIUaIbHBIE [U(POBBIE aTakk TyTeM IepexBara
parOCUTHAJIA U TTOTIBITOK CO3/IaHUs TTOMEX.

Komnanuss Samsung 3amyctuna (yHKIUIO LTUQPPOBOTO aBTOMOOMIHHOTO
KJIfo4a Ha HekoTopbix Tenedonax Galaxy mojn ympaBiaenuem Android 13. Crnmcok
Bitouaer ceputo Galaxy S20 (3a uckmouenuem S20 FE), ceputo Galaxy S21
(Bxurogast S21 FE), a rakxke monenu Galaxy S22 u S23.
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Kpome toro, sra ¢dynkuus ngoctynHa ans Samsung Galaxy Note 20 u
Note 20 Ultra, a Takxe At HEKOTOPBIX TeAePOHOB C OTKUIHBIM 3KpaHoM, oT Galaxy
Z Flip 5G/Z Fold 2 no Z Flip 4, Z Fold 4.

Hcemounux: fom.ru, 22.05.2023

BOJIHBIA TPAHCIIOPT

BMW paspatorajia yHUKAJbHBIN dJIeKTpUuYecknid katep Icon

Konnieppg BMW pemuics Ha He COBCEM OOBIUHBIM ISl CBOEH crelupUKu
SKCIEPUMEHT, MPEACTABUB IOJHOCTBIO 3JIEKTPUUYECKUNA YIBTPACOBPEMEHHBIM KaTep
Ha MOABOJHBIX KpbUIbax. CyaqHo, noiyuuBiiee HazBanue Icon (puc. 9), npennaraer
KOM(OPTHOE MEPEIBUKEHUE MO BOJIE Ha CKOPOCTIX 10 55 kM/4. B ero paspabortke,
kpome camoi BMW, mnpunsanu ywactue cypoctpoutenbHas ¢upma TYDE u
KoMIIo3uTop XaHc [{ummep.

Puc. 9. Dnexmpuuecxuii kamep Icon

Buemne nu3aitH HOBUHKM OOJbIIIE HAIIOMUHAET CaMOJIET, 4YeM JIoJKy. Bce
Oyaronapsi «OopaHkepee», 3aHMMaroUlel MPOCTPAHCTBO OT OCHOBAHMS Kopmyca 0
KpbU1000Opa3Hoi Kpbiiid. HeoObYHOCTE (hOpM AOMOJHAETCS MIMKAPHOW BHYTPEHHEH
OTJIETIKOM, TJIe€ UCIOJb30BaHa MeOesb, WACAIbHO MOAXOMASIIAs MOJ TPEYroJbHYIO
KOHLleNuuioo caioHa. OkHa, MOJHUMAKOLIMECS OT CaMOro IIoJia, OCHAILEHbI
CIICIMAIbHOM CHUCTEMOMW, HaMpaBisIONIEH CBET Ha KOBep, co3aaBas 3(dexT
HaAo100ue KaJIEHJ0CKOIIa.

MU Bce xe B DTOM JOAKE €CTh W YTO-TO aBTOMOOWJILHOE — HOBEHIIAA
WHTYUTHBHAsI CHCTEMA YNPABJIEHUS, BKIIOUYAONIas PyJib B CHOPTUBHOM CTHIIE U 32-
TIOUMOBBIN ceHcopHbIi skpaH 6K HMI ¢ noanepxkoit pupmennoit OC BMW 8. Ona
obecnieunBaeT LUPPOBOE OTOOpAKEHHE MAHHBIX W yOpaBICHUE IMPU ITOMOIIH
rOJIOCOBBIX KOMaHJ. EMKOCTH OOpTOBBIX OaTapel JocTaToyHO sl peoosienus 90
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kunometpoB nytu. Kommosutop Xanc Ilummep paspabortan cayHATPEK, KOTOPBIM
MacCaXUPbl MOTYT HACIAXXIAThCS BO BpeMs IMyTEIISCTBUN Onarofaps oOIecy1oBoi
cucteme Dolby Atmos.

Ucmounux: techcult.ru, 23.05.2023

I''TOBAJIBHBIE HABUT'AIIMOHHBIE CITYTHUKOBBIE CUCTEMbI

B 400 pa3 obicTpee Starlink: B NASA ¢ moMo1ub1o jiazepa 00HOBUJIH PEKOP/
CKOPOCTH IepeJayu JaHHbIX U3 KOCMOCAa HAa 3eMITI0

B NASA coobmunu, dTro SKCIepUMEHTAbHAs CHCTEMa CITyTHHKOBOM
Ja3epHOU CBSI3M JOCTUTIIA HOBOTO pekopaa — 200 ['6ut/c mo HUCXOAsIEeMy KaHaIy.
Ot1o B 400 pa3 ObicTpee, yeM mo3BossieT aydmuil Tapud Starlink (500 Mo6wuTt/c). 3a
IeCTh MUHYT MPOXOKJICHUS HAJl HA3€MHOM CTaHIMEH CBS3M CITyTHHUK IO CHUCTEME
TeraByte InfraRed Delivery (TBIRD) ycneBaer mnepenatb HECKOJBKO TepabalT
naHHbIX. [logoOHast CBA3h BBIBEAET KOCMHUYECKYI0 KOMMYHHKAIIMIO Ha HOBBIN
YPOBEHB M 3TO BpeMs HE 33 TOPAMH.

OkcniepuMmeHTanbHbIM kyOcar NASA Pathfinder Technology Demonstrator
3 (PTD-3) BbIBeZIcH B KOCMOC B Mae MpoOILIoro rojga Mmuccueid Transporter-5
komnanuu SpaceX. Ha 6opTy HEOONBIIOTO CIyTHUKA YCTAaHOBJICH OJIOK JIa3epHOM
CBSI3M pa3MepaMu ¢ «KOpoOKy aiist o0yBu» u Maccoit 11 kr. biiok B ocHOBHOM coOpaH
U3 KOMIUICKTYIOIINX, TOCTYITHBIX B CBOOOIHOW mpojaxe. CrenuanbHO IS TPOSKTa
MPUIILIOCH U3TOTOBUTH TOJBKO HEOONBIIOE KOJWYECTBO y3JIOB. B 3TOM HM3IOMHHKA
IIPOEKTa — OH HE JOJHKEH OBITh CIIMIIIKOM CIIOKHBIM M JoporuM (puc. 10).

Puc. 10. Bnox nazepnoii cés3u

B urone mpouuioro roaa 00K Ja3epHOM CBSI3W HAa OpOUTE YCTAHOBUII MEPBBIN
aOCOIOTHBIN peKopI, MepeaaB Ha 3eMitto JanHble co ckopocThio 100 I'out/c. Takyro
BBICOKYIO CKOPOCTBH YJAJIOCh JOCTHYBL 3a CYET 0oJiee KOPOTKOH BOJHBI JIA3EPHOTO
Jdy4a MO CPAaBHEHHIO C paauocurHaioM. Ho B 3TOM K€ KPBUIMCH TPYIHOCTH: Jyd


https://www.nasa.gov/feature/ames/tbird-milestone
https://3dnews.ru/1078282
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HEOOXOJMMO HANpPaBJIsATh TOYHO HAa NPUEMHHUK (MM cTal HEOOJBIIOW TENEeCKON B
OCTL JPL) u norosa nomkHa ObITh XOpolel 6e3 CHIIbHOM 00J1a4HOCTH.

Kcraru, Ha nipoiiecc ynpolieHusi KOHCTPYKIMU JIA3EpHOTO MepejaTuhKa OYeHb
CWJIBHO MOBJUSJIO TO, YTO pa3pabOTYUKU OTKA3AJIMCh OT UHAUBUAYAJIBbHON CHUCTEMbI
HABEJICHUS JIa3epHOTO Jyya Ha 3emMHoM mnpuémHuk. CucremMa HaBOAUTCS
NoJpyJIMBaHUEM JABUTarensiMu KyOcarta. Tak okazanoch MpakTUYHEE U JOCTATOYHO
HaJEXKHO.

Kpome anmaparHoii 4yactu  pa3pa0OTyMKaM  MPUIUIOCH  HECKOJIbKO
MOJICPHU3UPOBATH MPOTOKOJIBI MEpelauu JaHHbIX. B 4acTHOCTH, B ciiyyae MOsIBICHUS
OomMOKU B Mepeaade JaHHBIX MOBTOPHO IMepenaéTcs TOJIbKO OJIOK ¢ OIIMOKON. ITO
MO3BOJISIET HE 3arpyXaTh KaHAJl HEHY)XHbIMU IOBTOPEHHUSIMU U TakXkKe BEIET K
YBEIMYECHHIO OOIIEH CKOPOCTU TPAHCIISILIUH.

Bwmecre co cnenmamuctamu NASA B mpoekTte ydacTByroT JlaGopaTtopus um.
JlunkonpHa Maccauycerckoro TexHosormdeckoro wuHctuTtyta (MIT-LL) B
Jlexcunrrone, mrar MaccadyceTc, e coOpajiu MOJE3HYI0 Harpy3Ky; KOMITAHMS
Terran Orbital, wu3roroBuBIIas CIYTHUKOBOE IIIaCCH W CaM CIOYTHUK, W
pacnionoxkeHHass B McmowiTatenbHoi jaboparopuu ontuueckoit cBsizu (OCTL)
JlaGoparopuu peaktuBHOoro ABWkKeHUS NASA (JPL) B HOxnoit Kamudopuuu
Ha3eMHas CTaHIIMS.

B Oynymem OjokM Jla3epHOM  CBS3M  JIOJDKHBI  OyAayT oOecrneduTh
KOMMYHUKAIIMOHHBIMU KaHajaMu MOCTOsIHHbIe Muccuu Ha JlyHe, Mapce u nanee.
Takke BBICOKOCKOPOCTHBIE ONTUYECKHE KaHAJIbI MOSBATCS B HOBBIX KOCMHYECKHX
HAy4YHbIX MPUOOpax, BKIIOYAsl TEIECKOMbl. TaMm 0XHAaeTcs MOJy4eHUE TMIaHTCKUX
00bEMOB HH(OpMAIMK U BCE ATO HAJO MepeaBaTh Ha 3eMITIO.

Ucemounuk: 3dnews.ru, 17.05.2023

SInoHus pacuiupsieT CBOK KBa3M3EHUTHYI0 CIYTHUKOBYIO CHCTEMY

Snonust 00BsSBUNIA O TJIAHAX YBEJIMYHUTH KOJMYECTBO CBOMX HABUTAllMOHHBIX
CIIYTHUKOB C 4eThIpEX A0 11. KoMHUTET MO0 KOCMUYECKOW MOJUTUKE 3asiBUJI, UTO 3TO
paclIMpeHre Mo3BOJIUT AMOHUM UCIOIb30BaTh CBOK KBAa3U3E€HUTHYIO CITyTHUKOBYIO
cucteMy «Muunbuku» (QZSS; MPOEKT PEeruoHaNbHON CHCTEMbl CHUHXPOHHU3ALUU
BpEMEHU U OJHAa U3 cucteM auddepeHumanbHoi koppekuuu maig GPS, curnamsi
KoTopoit noctynHbl B Snonuun. IlepBerii cnmytHuk MuunOuku Obul 3amymieH 11
centsiOps 2010 rona), e nomnarasice Ha 6azupyronryrocs B CILIA GPS.

I'padux 3amycka AOMOTHUTENBHBIX CITyTHUKOB MTOKa HE OOHAPOJ0BAH, OJJHAKO
B JIOKYMEHTE O KOCMHUYECKOW MoJUTHUKE OT aekadps 2022 roxa SAnonus npusBajia K


https://locationbusinessnews.com/japan-plans-to-increase-qzss-satellites-from-four-to-11
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3alyCKy TPYNIUPOBKH W3 ceMH CIyTHUKOB B 2023-2024 ¢uHaHCOBBIX rojax, B
3aBUCHUMOCTH OT COCTOSIHHS pakeTbl-HOocuTens H3.

B nacrosimiee Bpemsi cnyTHUKH QZSS HaxonsiTCsi HAa T€OCUMHXPOHHOM opOuTe
Haj Snonuedt m ABcTpanueil. B 3asBieHHON CEMUCITYTHMKOBOW KOH(HUTYpalUH
co3Be3/iue OyAEeT COCTOSITh U3 OJJHOTO KBa3W3E€HUTHOTO CIIYTHHUKA, T€0CTAllMOHAPHOTO
CIIyTHUKA M OJJHOI'O KBAa3UI€OCTALMOHAPHOTO CIIyTHUKA JJISI YBEJIIMUYECHUS JAIbHOCTH
npuéma curnasioB QZSS.

[TepBoiit ciytHuk QZSS Ob11 3amymieH B 2010 roay Ha simoHckou pakete H-
ITA. C 2018 roxa B cucteMe paboTalOT YyeThipe CIyTHUKA. B mocnennee Bpemst pocT
3HQUUMOCTH TOYHOM HWHGOOpPMAIUM O MECTOINOJIOKEHUU i  aBTOHOMHBIX
TPAHCIIOPTHBIX CPEACTB, YCIYyrI JOCTAaBKHA APOHAMH MU IMOTEHUHAIBHOE HAPYIICHUE
curHana GPS moOynumu wMHOrHMe cTpaHbl pa3pabaTbiBaTh CBOU COOCTBEHHBIC
CIIyTHUKOBBIE HABUTALIMOHHBIE CUCTEMbI W/WJTU JAOTIOJHSIOUIUE CEPBUCHI.

B suBape Kocmuueckue cumbl CIIIA gocTaBuiu SIMOHIIAM JBE MOIMYTHBIX
MOJIE3HBIX HAarpy3ku i QZSS. SnoHus MHTETpUpYyeT UX B CBOM JIBa CITyTHHKA,
KOTOpBIE IUIAHUPYET 3amyCTuTh. llone3Hble Harpy3kn nDpeaHa3HAYEHbI IS
HaOMIOZIGHUST 3a KOCMHUYECKMMM amnmapartaMd W ONacHbIM  MYCOpOM  Ha
reocTalmoOHapHOM opouTe.

[IpencraBuTeny OCHOBHOTO pa3pabOTUYHKa MMOJIe3HOW Harpy3ku — Jlaboparopuu
JlunkonpHa MaccadyceTckoro TexHosoruueckoro wuHctutyta (MIT/LL) -
OTHpaBsTCS B SMOHUIO, YTOOBI IOMOYb C MHTETPALMEN U TECTUPOBAHUEM MOJIE3HBIX
Harpy3ok. B menom nporpammoii ynpasisier KoMaHg0BaHME KOCMUYECKHUX CHUCTEM
KocMmuueckux cuit.

Hcmounux: vestnik-glonass.ru, 24.05.2023

B IMO paccMoTpesid BONPOCHl BHEAPEHUSI HHHOBAIIMOHHBIX CHCTEM HABUTALMHU
U CBS3HM

B mrad-kBaptupe MexayHapoaHoit mopckoi opranuzanuu (IMO) mpormna
10-s ceccust [logkomutera MO no MoperuiaBaHuio, CBsSI3U, MOUCKY U CIIACAHUIO
(NCSR10), coo6miaercs Ha caiite Pocmoppeudnora. B pabore mnogkomuteTa
MIPUHSJIA YYaCTUE POCCUMCKas JeJierauusl NoJ MpeAcenaTesibcTBOM mnocrtinpena PO
npu IMO HOpwuit MeneHaca u TOABEIOMCTBEHHBIX oOpranu3ainuii denepabHOTO
areHTCTBa MOPCKOTO U peuHoro TpaHcnoptra — ®I'BY «Mopcnaccnyxba», ['YMPD
uMm. agMm. C.O.MakapoBa, I'MY wum. agm. @.®.Ymakoa, MIY wum. aam.
I''"1.Heenbckoro, ®I'VII «Pocmopnopt», @AY «Poccuilckuii MOpPCKOH peructp
CYJIOXOJICTBa», a Takxe JabopaToOpuu MOPCKUX HH(MOPMAIMOHHBIX CIYTHHUKOBBIX
cucteM AO « I THUNM®Dy.
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BHumanue yd4acTHMKOB ceccMM ObUIO HalpaBJI€HO Ha pPaccMOTpPEHHUE
WHHOBAIlMOHHBIX CHUCTEM HABHUIallkd U CBsI3U, pPa3pabOTKy COOTBETCTBYIOIIMX
TpeOOBaHUIM U pEKOMEHJAIMN K 0OOPYIOBAaHUIO C IIE€JIbIO CO3JAHUsl YCIOBUH IS
CKOpeilllero BHEIpEHUsi HOBbIX Oojiee A(P(PEKTUBHBIX TEXHMUECKUX PpEIICHUN B
MOPCKOM OTpPACIIH.

B uactHOCTH, OBUIM pacCMOTPEHBI MEPCHEKTUBBI BHEAPEHUS LHUPPOBOMH
IIMPOKOIOJIOCHOW HaBUranmoHHOW cucteMbl NAVDAT mis ucnonb3oBaHusi B
pamkax ['no6ansHOI Mopckoi cuctemsl cBsa3u ipu 6eacteun (I'MCCB), B ToM unciie
C leNnpl0 mepeaayr uHGOpMaMK O O€30MacHOCTH MOpEIUIaBaHUsl C OEperoBBIX
CTaHIIMK Ha cyna U uHbpopmanuu 1o nmoucky u crnacanuto. NAVDAT no3Boiaut
nepeaBarh OOJbIIMKA 00beM HH(pOpMaIMu ¢ Oojiee BBICOKOW CKOPOCTHIO, a
IMpUeMHas anmapaTypa oOecmeyuT Oojiee yIo0HOE OTOOpakeHHE IOTydaeMbIX
JAHHBIX.

[logxoMuTeT TPUCTYNUI K  pa3paboTKe TEXHUKO-IKCIUTYyaTallHOHHOTO
CTaHAapTa CyJ0BOro o00pya0BaHUs JIJIsl IpUeMa MHPOPMALIUU C TTOMOIIBIO CUCTEMBI
NAVDAT. B Hacrosimiee BpeMsl BHEIPEHHE U HUCIOJb30BAHUE CHUCTEMBI
npeanojaraercs Ha JOOpOBOJIBHOM OCHOBE, OJHAKO B JaJIbHEWILIEM IJIaHUPYETCS
00CyANTh BOBMOXHOCTb U YCJIOBHUSA MEPEX0/ia OT CYIIECTBYIOLIEH CUCTEMBI ITepeaadn
uHdopmarnu o 6e3onacuoctu MoperuiaBanusi (HABTEKC) na NAVDAT.

bb110 paccMoTpeHo enie 0JHO MHHOBAIIMOHHOE penieHue — Cuctema oOMeHa
JAHHBIMU B JMamna3oHe o4deHb BbICOkuX yacToT (VDES), mpencrapistoiiee coOoi
YCOBEPIIICHCTBOBAHUE CYIIECTBYIOIIEH ABTOMATHYECKONW HJICHTU(PUKAIIMOHHOMN
cuctrembl (AUC). VDES o6ecneunBaeT JBYXCTOPOHHIOW Tepeaady OOoJIbIIero
o0beMa M HOMEHKJIATYPhl JIaHHBIX MEXIY CYyJaMH, Ha3eMHBIMH CTAHIUAMH H
CITyTHUKaMH.

PaccmoTpeB pasnuuHble acmekThl W 0coOeHHOCTH BHeapeHuss VDES,
NOAKOMHUTET MpUCTynWsI K mnoaroroBke mnomnpaBok K Kowsenumu COJIAC s
CO3/1aHUs BO3MOXHOCTH HCIoib30Bath VDES B kauectBe anbrepHatuBbl ANC,
MOJTy4eHUs] HEOOXOAUMOTO MPAKTUUYECKOTO OIBITa SKCIUTyaTalliu, KOTOPBIM JISDKET B
ocHoBy Oynymux pemenuid MO no BceoObemmoniedt unterpaiuun VDES, B Tom
yuciie u kak komnonenra [ MCCb.

[TogkoMHUTET NPOAOKUI padOTy MO aKTyaJdu3aluu HSKCILTyaTallMOHHBIX
TpeOOBaHUM K Pauo0 M HABUTAIIMOHHOMY OOOPYJIOBAaHHWIO, YCTAHOBKAa KOTOPOTO
TpeOyeTcs Ha cynax B coorBeTcTBUM ¢ KonBenuueint COJIAC.

[To uroram ceccum 0a00peHBI OOHOBJICHHBIE IKCILTyaTallUOHHBIE CTAHIAPTHI
I DJIEKTPOHHO-KapTorpaUuecKux HaBUTAIIMOHHO-UH(POPMAIMOHHBIX CUCTEM
(OKHUC), mnepecMOTpeHHBIE  TEXHUKO-IKCIUTyaTallMOHHBIE  TpeOOBaHHUS K
aBapuitHbIM paguoOysiM BToporo nokojeHusi cucteMbl KOCITAC-CAPCAT.

[ToakomuTeTOM MpOBEAEHA PabOTa MO COBEPIICHCTBOBAHUIO CYIIECTBYIOIIUX U
pa3pabOTKe HOBBIX peKOMeHJATeIbHbIX JoKyMeHToB HMMO 1o oTnenbHbIM
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HaIpaBJIeHUsIM MOpEIUIaBaHus, CBS3M, MOUCKAa W crnacaHus. B wacTtHocTH, OBLIO
0100peHo PykoBoJIcTBO 1isi ciy:KO MOMCKA W CIACaHHs IO BHEAPEHUIO CUCTEMBI
aBTOMATHUYECKOTO CIJIEKEHUsSI 3a BO3IYIIHBIMU CyJaMH, CYHIECTBEHHO I0pa0OTaHbI
pekomeHaanuu 1o rapmonu3anuu TpedoBanuiit 'MCCBb k pamuoycTaHOBKaM Ha
cylax.

B passutue pemenust Komurera no 3amure mopckoit cpensl (K3MC) MO
2022 roma o 1e1ecoO0pa3HOCTH CO3JaHUs 0CO00 YSA3BUMOTO MOPCKOTO paioHa
(OYMP) B CeBepo-3anagnoit yactu Cpean3eMHOT0 MOPS, MOJKOMHUTET COTJIacOBa
NEepPeUYeHb KOHKPETHBIX HAaBUTALIMOHHBIX MEpP, KOTOpble OyAeT PEKOMEHIOBaHO
IPUMEHSTH B 3TOM pailoHe JUIsl MPEJOTBPAILECHUS CTOJKHOBEHUN C KUTOOOPA3HBIMH.
B mepeueHp Mep BOILIM CHWXKEHHE CKOPOCTH cyaHa B mpeaenax OYMP, obmen
uHpopMau MeXJy cyaaMud o0 OOHapyKEHHUHU MECT CKOIUICHHS KUTOOOpa3HBIX,
nH(popMHUpoBaHUE OEpPEroBbIX CIYKO M MexIyHapOAHOM KMTOOOWHONH KOMHCCHH O
CIIy4asix CTOJKHOBEHUI CYZI0B C KHTOOOPA3HBIMH.

Pemenne o nazHaueHun OYMP coBmectHO ¢ paszpaborannbiMu NCSR10
PEKOMEHAATEIbHBIMU MEPaMU TUIAHUPYETCS IPUHATH Ha ouepennon ceccun K3MC B
UI0JI€ HBIHEIIIHETO Io/1a.

Uemounux: seanews.ru, 24.05.2023

Poccuiickas onTHKA yJIy4lIMT Ka4eCTBO KAPTUHKHU U3 KOCMOCA

Xonaunr «111Bade» rockopnopanuu Pocrex Ha BeictaBke MILEX-2023 17 mas
MPEJCTAaBUJI OTEYECTBEHHYIO ONTUKY COOCTBEHHOTO IPOM3BOJCTBA JUISI CHEMOYHOM
amnmaparypsl  THIAPOMETEOPOJOTHUYECKHUX  CIOYTHUKOB U JPYTUX  CHUCTEM
JMCTAHIIMOHHOTO 30HaupoBanus 3emun ([133).

[IpousBoauTeny TmOKa3and oOOJIETYEHHOE 3€pKajo M3 KapOouga KpeMHus,
Oylarogapsi CBOMCTBaM KOTOPOTO OINTHYECKas araparypa Jjis KOCMOca CTaHOBHUTCS
0oJiee TIPOYHOM M MPAKTUYECKH HEUYBCTBUTEIBHONW K HM3MEHEHHUIO TEeMIEPaTyphl
OKpY’Karolen Cpeibl.

B nacrosiee Bpems Ha JIBITKApUHCKOM 3aBOJI€ ONTHYECKOTO CTEKJIA, KOTOPBIH
BXoAuT B cocTaB «llIBaGe», BemyTcs ombITHBIE paOOTHI MO MPUMEHEHHUIO KapOuja
KpemHus1, coodmuiu RSpectr B mpecc-cinyx6e Poctexa.

Tam nosicHunu, 4to cryTHUKHU J[33 HeoOXOoAMMBI JiJ11 HAOJII0ICHHS TOJISIPHBIX
objlacTel W oOpraHu3allid CYAOXOJACTBa B CEBEPHBIX 30HAX BEYHOM MEP3JIOTHI.
[IpuMeHeHne HOBOT'O MaTepuaia MO3BOJIUT:

- IOBBICUTH Kau€CTBO MOJy4aeMOT0 N300paKeHuUsT,



19

- CHU3UTh OOIIyI0 MacCcy CIYTHHUKOB, MCHOJb3ysSd BbICBOOOJMBIIHECS
KWJIOTPAMMBI ISl YCTAHOBKHU JIOTIOJTHUTENBHBIX ChEMOYHBIX TOJICUCTEM Ha OOPTY U
pacupenust pyHKIMoHana KocMuueckux armapaTtoB (KA).

B npecc-cnyxx0e Pocrexa Takke pacckazaiud O HE UMEIOIIEH OTeUeCTBEHHBIX
aHaJIOroB ONTHKO-3JIEKTpOHHOU anmnaparype 133 cpeanero paspemieHus «ABpopay.
Omna co3gana uwxkeHepamu KpacHoropckoro 3aBoaa uMm. C. A. 3BepeBa 1Jis1 ONBITHO-
TEXHOJIOTUYECKOI0 MaJIOr0 KOCMUYECKOTO armapara «Auct-2/1» ¢ 1enpio peiieHus
3a/1ay MOHUTOpPUHIA COCTOSIHUS 3eMHOM moBepxHocTu. Ha opbuty KA BbiBeleH B
2016 rony.

133 «ABpopa» mocTpoeHa Ha 0asze 3epKajbHO-JIMH30BOIO OOBEKTHBA, UTO
MO3BOJISIET TMOJy4YyaTh CHUMKH B TAHXPOMAaTHYECKOM M MYJIbTHCHEKTPAIbHOM
JMana3oHax CIeKTpa B IIUPOKOH MoJIoce 3aXBaTa.

bnaromaps 33 «ABpopa» TIOJy4€HO MHOXECTBO CHHMKOB 3€MHOM
MOBEPXHOCTU B HMHTEpECax TPa)kJTaHCKUX MOTpeOUTeNel, Takke ObUIM BBIMOIHEHBI
ChEMKH KOCMUYECKHX OOBEKTOB €CTECTBEHHOTO MPOUCXOXAeHUS — JIyHBI, a Takxke
uckycctBeHHoro npoucxoxacHus — MKC, KA u cpenctB BeiBeneHUs (CTYICHEH
paKeT-HOCUTENEH, pa3TOHHBIX OJIOKOB).

Hcmounux: rspectr.com, 17.05.2023

B PocaTome paccka3ajiu o pa3padoTke CHCTEMbI «J1€I0BOT0 HABUTaTOPa»

OHa MOMOKET KOMIIEHCUPOBATh HEXBATKY JAHHBIX OT 3apyOEKHBIX KOJUIET B
ApKTHKE, OO0 3aMecTuTeNb aupektopa Jdupekunn CeBepHOTO MOPCKOTO MyTH
I'K «Pocatom» Makcum Kynuako

Hayunble u komMmepueckue yupexaeHuss u3 crpaH EBponsl u CeBepHoit
AMEpUKHN PEryJIIpHO COKpallaloT 00bEeM IEepe/laBaeéMbIX POCCUMCKUM KOJIJIEram
JTAHHBIX, CBSI3aHHBIX C OOCTAaHOBKOM B apKTUYECKHX MOpsX. YacTHUHO
KOMIIEHCUPOBATh NOTEPU OT OrpaHUYEHU Ha 0OMeH MH(opMalel AoKHA elMHas
nudponas mnarpopma cepBucoB CeepHoro mopckoro mytu (CMII), pacckazan B
cpeay Ha HayuyHO-jaenoBoi koHpepenuuun POLAR 2023 B [lerepOypre 3aMecTUTENb
nupekropa upexuun CesepHoro mopckoro nmytu I'K «Pocatom» Makcum Kynunko.

«CerolHd y Hac TMPOXOAUT PETYISIPHOE OTKIIOYEHHE OT pa3IuyHbIX
HMCTOYHHUKOB JAHHBIX, KOTOPbIE MPEJOCTABISUIA aMEPUKAHIbI, €BPOIEUIIbI, P
IpPYrUX TOBapHIlE, KOTOpble, B CHJIY COBPEMEHHBIX YCJIOBHH, JaHHBIC
MPEAIOCTABIATh OTKA3bIBAIOTCA. DTO W CIYTHUKOBBIE JAaHHBIC, U METEOCTAHIIUH.
Koneuno, korga Mbl 3aX0JMM Ha BOCTOK, M TMOHMMA€M, YTO MbI OTYACTH CJIEIbI U
TIIyXH, TO CHpPAaBEMJIMBBIA BOMPOC — a Kak obecneunTh cynoxonctBo? Ilostomy
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paBUTEILCTBOM PocaToMy U MOPY4E€HO CO3/1aTh TaKyto LU(PPOBYIO CUCTEMY, MbI HaJl
Hell akTUBHO paboTaem», — coobmrun KynmuHko.

CucrtemMa, KOTOPYIO €Ill€ Ha3bIBAIOT «JIEJAOBBIM HaBuUTaTopoM» CeBMOPHYTH,
JOJDKHA OBITh BBEJEHA B JKCIUTyaTanuio B KoHie 2024-ro — nHauvane 2025 rona,
ormetu1 Kynunko. [Tnargpopma gomkHa 6yner oObeAMHUTH OKOJIO JIEBSITH CEPBHUCOB
C LIMPOKUM Ipo(duiieM JaHHBIX OT JeJA0BOM 0OCTaHOBKH JI0 3arpyKEHHOCTH MOPTOB
Ha CMII. B xoneynom cuete, 6narogaps miardopme, no cioBam KynuHko, 000
YYaCTHUK JBHKEHUs Ha CeBMOpPHYTH CMOXKET NOJIy4yaThb C IUIAHIIETa JOCTYH K
HIMPOKOMY CIIEKTPY [aHHBIX H, HMCXOAid W3 HHUX, NPUHUMATh PpELICHHS IS
0€30IacHOr0 CyJI0X0/ICTBA.

Kynunko Takke OTMETHII, YTO B MEPCIEKTHUBE CUCTEMY HEOOXOAUMO OyaeT
MaKCUMAaJIbHO pacIIMpsTh, o00beAuHsAs uudpoByro mmiargopmy Pocatoma c
pa3IMYHBIMM MAaCCHBAMHM JAHHBIX, KOTOpbIE COOUPAIOT HAyYHBIE YUpPEKIACHUS,
KoMMepueckue kommnaHuu. Ceiuac, 1Mo ero MHEHHIO, BaxkHas HHQoOpManus IO
ApkTuKe B 11e510M U 110 CEBMOPITYTH B YaCTHOCTHU Pa3pO3HEHA U HE aKKYMYJIUPYETCS
B OJJHOM MECTE, YTO CJIEIYET UCIIPABUTD.

Co cBoeil ctoponsl, noapaszaeneHus Pocatoma OynyT aKTHBHO BHEIPSTh
OecnuIOTHBIE JIeTaTeNIbHbIE amnmaparbl, OCHAIEHHbIE KaMepamMu M JIOKaTOPaMH,
CHa0XaTh Ccyna OOPTOBBIMHU HM3MEPHUTENIbHBIMU KOMIUIEKCAMHU, KOTOPBIE MO3BOJIAT
OTCJIC)KMBATh TOJIIMHY JIb/Ia Ha Pa3MYHbIX Y4YacTKaX, €ro JABJICHHE Ha KOpITyca.
Kynunako moGapwi, uto crmyTHUkH cuctembl [JIOHACC, xoneuHo, paboTaroT Ha
CMII, Ho OombIIMe TPYNIUPOBKU CIIYTHUKOB cTpaH EBpomnbl n CeBepHoil AMepuku
TaKKe CO3Jal0T Ba)KHBIE MAacCCHUBBI PaJMOJIOKAITMOHHBIX JAHHBIX, KOTOpbIE ceiluac
3a4acTyl0 HEJIOCTYyNHBI. B CBsI3U ¢ ATUM HEOOXOAMMO MAaKCUMAJIbHO PACIIUPSTH
COOCTBEHHBIC MOHUTOPUHTOBBIE CUCTEMBI.

Hayuno-nenoBas xoudepeniuss POLAR — Benmymiee oTpacieBoe coObITHE,
MpU3BAaHHOE OOBEJAVMHUTHL HAa OJHOM TIUIOMIAJKE TPEACTaBUTENICEH OpTraHoOB
roCyJapCTBEHHOM BJIACTH, OM3HECA M HAYKH, CHCIUATU3UPYIOIMIMXCS Ha pabdoTe B
ApkTtuke U AHTapkTuke. OpraHu3aTopoM MEPONPHUITUS ABISETCI APKTUYECKUN U
AHTAPKTUYECKUM HAay4YHO-UCCIENOBATENbCKU WMHCTUTYT. B 2023 romy ydactue B
KOH(epeHIIMU NPUHUMAIOT 0K0JI0 500 y4acTHUKOB.

Hcemounuk: nauka.tass.ru, 24.05.2023
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NHPOPMAIIMOHHBIE TEXHOJIOI'MA

NunoBaumoHHbI HOYTOYK Spacetop padoraer 0e3 pu3M4ecKOro 3Kpana

N3paunbckas kommanus Sightful o0bsBUIa HAOOP MPETEHAECHTOB HA MOKYIKY
NepBOM  TApTUU  OKCIEPUMEHTAIBHBIX  HOYTOYKOB  Spacetop.  YCTpoicTBO
MO3UIIMOHUPYETCS KaK pPEBOJIOIMOHHOE M HYXZAeTCI B TPOBEPKE MyTEeM
MPAKTHYECKOTO HCIOJIh30BAHUS, HO HET yYBEPEHHOCTH B TOM, YTO OHO MOJOHIET
BceM. Bce gemo B JkpaHe Trampkera — €ro He CYyIIECTBYET, BMECTO HETO 3/eCh
BUPTYaJIbHBIN aHAJIOT B CUCTEME JIOTIOJHEHHOM peasibHOCTH (pHc. 11).

Puc. 11. Unnosayuonuwiii Hoymoyk Spacetop

Spacetop gaxke He CTOJIBKO HOYTOYK, CKOJIbKO MOOMJIBHOE YCTPOMCTBO HOBOTO
TUIMA, CIEHAIBFHO pa3padOTaHHOE 71l MPUMEHEHUS B OTPAHUYEHHOM MPOCTPAHCTBE.
Hampumep, Bo Bpems O€3/1KH B TAKCH, B CAMOJIETHOM Kpecje U MPOYHX MecTax, I/ie
($u3NYECKN HEBO3MOXXHO YCTaHOBUTH OOJNBIION MOHHUTOpP. CaM raKeT BECUT BCEro
1,5 kr u umeer pasmepbl 26x24x4 cM, IUIFOC OYKU JOMOJHEHHON PEAJbHOCTU CO
BCTPOEHHBIMU HAYITHUKAMHU.

YerpotictBo paboraer mon Bepcueir OC Android ¢ OTKPBITBIM HCXOTHBIM
KOJZIOM, €ro OCHOBY coctapisieT uyun Qualcomm Snapdragon 865 c rpaduueckum
npoieccopom Aredeno 650, O3V 8 I'6, HakonuTens Bcero Ha 256 16, ects Wi-Fi 6
Bluetooth 5.1 u nBa pazsema USB-C. [Ipu BKIIOYEHUHN B OYKaX CO3AETCS UMHUTAIIHS
JUCIIES C IUaroHajbio 254 ¢cM u kadecTBoM u3o0paxenus 2K.

Jucriielt  BUAEGH  JIMIIb  YEJIOBEKY B  OYKax, 4YTo oOecreuynBaer
KOH(QUICHIMATBHOCTD MpU paboTe ¢ ycTpoicTBoM. CaM ke MOoJIb30BaTeNlb BUAUT U
U300paXkeHHEe Ha BUPTYaJbHOM SKpaHe, U MPOUCXOJAIIEE BOKPYT, YTO JOCTATOYHO
CIOPHO C TOYKH 3pEHHUS BO3MOXXKHOCTH COCPEIOTOUYUTHCS Ha paboTe. Spacetop He
HNOJIXOTUT AJI T€X, KTO HOCUT OUKH WJIM UMEET MPOOJIEMBI CO 3pEHUEM, IUTIOC Y HETO
MOTYT OBITh HMHBIE OCOOEHHOCTH 3KCIUTyaTallud, KOTOPbIE U JOJKHO BBISIBUTH
nyonugHoe TectupoBanue. OpueHTUPOBOYHASI cCTOUMOCTH Tapkera 2000 mos.

HUcemounux: techeult.ru, 22.05.2023
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OneWeb 3anyckaer 15 HOBBIX CIIyTHUKOB M NMEPBBIH TECT AJISI BTOPOT0
MOKOJICHUS

20 mas SpaceX BbIBeJa Ha OpOUTY CIYTHHUK, MOJTHOCTHIO MpeTHA3HAUYECHHbBIN
JUISL TIPEIOCTaBIIEHUsI MHTEPHET-YCIIYT U3 KocMoca, HO 3To 0wl He Starlink. Ha Gopty
paketsl Falcon 9 Obimm 3amymieHsl 16 crytHukoB OneWeb W maTh CIyTHHKOB
rpynnupoBku Iridium. B pesynbrate mociegHero 3amycka KOJIMYECTBO CITyTHHUKOB
OneWeb nHa opOute mocturiio 634, 4yTo AOCTATOYHO JJIs Hayajaa IMPeIOCTaBICHUS
yCIyrd CBsi3u B rio0anpHOM Macmitade. [lmanupoBanoch, 4yTo 00IIee YHCIIO
CITyTHUKOB cocTaBUT 648, u3 kotopeix 600 OymyT akTuBHBIMH, a 48 OyayT
UCIIOJIb30BAaThCSA B KAYECTBE PE3EPBHBIX WM JJIsl PACHIMPEHHUS YXKE HMEIOIIUXCS
YCIIYT.

OneWeb ceituac yBepeHHO 3aHUMAET BTOPOE MECTO IO KOJIMYECTBY OOBEKTOB
B CO3BE3/IMM CIIyTHUKOB Ha opOute. lJis cpaBHEHUs, B HACTOsIIEe BpeMs Ha opOuTe
Haxoautcs 6osee 4000 ciytHukoB Starlinks.

TonbKO YTO COCTOSIBIIMMCA 3alyCK CTal YETBEPTHIM YCHEIIHBbIM 3alyCKOM
OneWeb Ha opOuty c momombto pakeTbl-HOcuTens Falcon 9. Ilens OpuTaHckoit
KOMITAaHUU — OOECHEYUTh MHTEPHET-TIOKPHITUE C HU3KOH OKOJIO3€MHOH OpOUTHI —
KoHKypupyeT ¢ Starlink, HO 3TO, MOX0Xe, He sBISETCS TpobjeMon st SpaceX.
Takum o6pazom, OneWeb octaercs Ha nyTH K oOecrnedeHuio 3(PEGeKTHBHOrO
1J100aJIbHOTO MOKPHITUS K KOHITy 2023 roja.

Crnenyer MOMHHTB, YTO 3TH CITyTHUKH HAXOJATCS Ha OpOUTE BBHICOTOW OKOJIO
1200 kM, ¥ OT 3amycka A0 AKCIUTyaTallMd MPOXOJUT HECKOJbKO MecsieB. OHU
O0CBOOOXKIAIOTCS OT BTOPOM CTYNEHU PaKeThl HAa BbICOTE OKOJIO 450 KM M JOJIKHBI
POJIOJKATh CBOM MYyTh CAMOCTOSITEIBHO.

Ocob6enHocThi0 HOBOM rpynmnupoBkr OneWeb Obl10 HAJIMUME MIECTHAIATOTO
TECTOBOTO CITyTHUKa, Ha3BaHHOro JoeySat. DTO TEXHOJOTHYECKOE OOHOBJICHHE,
IpOBEpKa TEXHOJOTUW, KOTOpble OyAyT NpuUMEHSThCS B TpynnupoBke OneWeb
BTOPOTO TOKOJIEHHUs, KoTopas OyzaeT 3amyiieHa B 2025 roay. Oxujpaercs, 4Tto 3Ta
BTOpasi urepauus Oyaer cocrosth Bcero u3 300 cmyTHUKOB, MO KpailHe Mepe, Ha
HayaJbHOM JTare, KOTophle OyayT paboTaTb BMECTE C T'€OCTAIlMOHAPHOW CEThIO
Eutelsat u nepBbIM MokoJieHUEM, yBeTn4YUBas okpeiTue cetu OneWeb B Tpu-uetbipe
pasa.

O6 »TOM, B 4YacTHOCTH, 3asiBWJIa (PpaHiy3ckass kommaHusi eutelsat, koTopas
paboTaeT Haj peasioxKeHueM o npuoopereHun OneWeb.

Cnytauk JoeySat QuHaHCHpOBaJiCSI B paMKax COBMECTHOW MPOTPaMMBI
EBponenckoro KOCMMYECKOro areHTCTBa MU bpUTAaHCKOTO KOCMHUYECKOTO areHTCTBA.
[Tone3nas Harpy3ka NpeaocTaBiieHa M3panibCcKod koMmmanuen SatixFy, a cOopka —
daopuackor komnanueit Airbus OneWeb Satellites, coBMecTHbIM TpeanpusTHEM,
KOTOPOE CTPOUT BCE CIIyTHUKH B CO3BE3/UU.
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JoeySat 6azupyetcs Ha Toi ke 150-KuIorpaMMOBOM CITyTHUKOBOH IIIMHE, YTO
U CIyTHHKMA TIEpBOTO IIOKOJIEHWSA, A €ro TIJaBHOW MOJIEPHU3ALMEH SBISETCS
TEXHOJIOTHSA, NO3BOJSIONIAs €My IIEpEMElIaTh, YOPABISEMYIO C 3€MIIH, 30HY
MOKPBITUSL CUTHAJIA, YTOOBI MepeMelaTtbcs U o0ecreynBaTh OO0Jiblliee MOKPHITHE B
COOTBETCTBUM C TpeOOBaHUSIMH pblHKa. B Hacrosimiee Bpemsi OneWebs He umeror
CBSI3U JPYT C ApyroM, kak Starlinks, u 3aBUCAT OT HA3eMHbBIX CTAHIMN U TEPPUTOPUH,
HaJl KOTOpPOM OHM MpojeTaroT. JlaHHasg TEXHOJIOTUS TO3BOJUT YCTPAHHUTh 3STOT
HEJIOCTATOK, 110 KpaHEN Mepe, mepemMeniasi CUrHajl KaK10ro OTAEIbHOTO CITyTHHKA.

Hcemounuk: New-Science.ru, 21.05.2023

5G u3-noa 3emuin: Ericsson u KDDI pa3BepuyT B SInoHuu ceTh NMoA3eMHBIX
0a30BBIX CTAHIIUIA

SAnoHckuil TeneKkoMMyHUKaMOHHBIM omnepatop KDDI BeiOpan miBeackyro
koMranuto Ericsson B kadecTBe mapTHEpa JUisl pa3BEPTHIBAHUS MEPBBIX B SAnoHUU
MoA3eMHBIX 0a30BBIX cTaHIMK 5SG, coobmmt pecypc DatacenterDynamics.

Kak u Be3ne, B SlnoHun OONBIIMHCTBO 0A30BbIX CTAHUUN CBSI3U YCTAHOBIICHBI
Ha OTAENbHBIX OAIIHSAX WM KpbINIaX 37JaHUM [ oOecrieueHus CBSI3M Ha OOJIbLINX
Tepputopusix. BMecre ¢ Tem CylIecTBYIOT OTrpaHUMYEHHs] Ha YCTAaHOBKY 0a30BBbIX
CTaHLIMK B KUBOMUCHBIX MecTax. B utone 2021 rona MUHUCTEPCTBO BHYTPEHHUX JET
u komMmyHukanui Anonun (MIC) BBeno B JeHiCTBUE HOBBIC PETYIISIMU, UTO CHIENIAJIO0
BO3MOYHBIM CTPOUTENIBCTBO U IKCILTyaTAIMIO MOA3EMHBIX 0a30BbIX CTAHIIUM.

Ericsson cooOmuna, 4YTo TMOA3€MHble 0a30Bble CTAHIMHM  IO3BOJIST
poBaiiiepaM CBsI3M pa3Mmeniath 000pPYJOBaHME B CYIIECTBYIOIIUX IOA3EMHBIX
IIPOCTPAHCTBAX, a OINTOBOJOKOHHBbIE CETH W CWIOBas HH(PpacTpykTypa OyayT
NOJKIIOYAThCS HA YpPOBHE IOBEPXHOCTU 3€MJIM, YTO OOECHEYUT BO3MOKHOCTH
OecipoOJIEeMHOTO  TOJYYEHHMS  pa3pelieHuss Ha  YCTaHOBKY M OBICTPOro
pa3BEPTHIBAHMSI, TapaHTUPYs MPU ITOM OTCYTCTBHUE BHU3YAJIBHOTO BO3JICHUCTBUS
Ha TOPOJICKOM JaHamadTr.

I[To cnoBam Ericsson, €€ moa3eMHbIE AaHTEHHBI CIIOCOOHBI paboTaTh
B OTPAHUYEHHOM IPOCTPAHCTBE, HANpPUMEpP, B KAaHAIM3AUUMOHHBIX JIOKaxX, T/
YCTaHOBKA CTaHAAPTHBIX 0a30BbIX CTAHIMK HEBO3MOXHa. biiaronaps ycraHoBKe oA
3eMJIEH, aHTEeHHA 00eCIeUnBaeT ONTUMANIbHBIE XapaKTepucThKu u3nydeHus (MIMO)
B YCJIOBUSIX IUIOTHOM 3aCTPOMKH, M IIPU 3TOM MEHEE UYYBCTBUTEJIbHA K BETPOBOM
Harpy3ke. KDDI oTmeruna, 4To moj3emMHble 0a30Bble CTAHIIMH MOTYT OBITh
pPa3BEPHYTHl HA YNHMIAX, IUIOMIAASX, B TOPIOBBIX LEHTPax M JIPYrUX MeECTax, Te
pa3pelICHUE HA YCTAHOBKY HAPYKHBIX AHTEHH HEBO3MOKHO IOJTYYHTh.

HUcemounuxk: servernews.ru, 23.05.2023
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Ka3aHnckue yuyeHble HAy4YnJIM HelipoceTh MPOEKTHPOBATH CBEPXNPOYHbIE
CILIABBI

Peub nner 06 aMopPHBIX CIJIaBax, KOTOPHIE UCIIONB3YIOTCS JIJIsl U3TOTOBJICHUS
0Cc000 OTBETCTBEHHBIX JECTAJICH.

Cneunanuctel KadeApbl BbIYUCAUTENbHONM (u3uku HWHctutryta (Qu3uku
Kazanckoro denepansHoro yHuBepcutrera (K®Y) paspaborarun Ha OCHOBe
UCKYCCTBEHHOIO  MHTEJUIEKTa HWHHOBALlMOHHYIO  METOJOJIOTHIO  OIpEAesIeHUs
MPOYHOCTH aMOP(HBIX METAUIMYECKUX CIIaBOB. HoBask TEXHOJIOTUS MO3BOJSET HE
TOJIbKO  ONPENENsATh IMPOYHOCTHBIE CBOWCTBA CO3JaHHBIX CIUIABOB, HO W
KOHCTpyHpoBaTh HOBbIE, coobmaeTr TACC.

«Mbl 00y4YMJIM MCKYCCTBEHHbIE HEUPOHHBIE CETH aHAIM3UPOBATH COCTAB TEX
METaJUIMYECKUX CIUIABOB, JUIsl KOTOPBIX Y>K€ M3BECTHBI MPOUYHOCTHBIE CBOMCTBA —
MOJYJb YIPYTOCTH, MPENET TEKYUYECTH, MPeea MPOUYHOCTH U JIPYyTrue, U HAXOAWTh
KOPPEJSILIUI0O MEXAY OSTUMU CBOWCTBAMUM U (DU3UKO-XMMHUYECKUMHU CBOWCTBAMHU
AJIEMEHTOB, KOTOpbIE MPHUCYTCTBYIOT B COCTaBe cIiaBa. Jlaiee Mbl MpUMEHsAEM
MCKYCCTBEHHbIC HEPOHHBIE CETH JIJIsl MPOTHO3UPOBAHUS IPOYHOCTHBIX MOKa3aTesen
CIUTABOB COBEPIICHHO pAa3HOr0 COCTaBa, KOMOMHUPYS pAa3jIMYHbIE XUMUYECKUE
AJIIEMEHTBhl M3 TMepuoAnYecKor Tabmuubl MeHeneeBa, KOTOpPbIE MOTYT OBITh
WCIIOJIb30BAHbI /11 CUHTE3a CIUIABOBY», — MOSCHUJ 3aBKadenpoil BIYUCIUTEIHHOU
buzukn u MojenupoBaHus ¢uzudeckux mnpoueccoB HMucturyra ¢uzukun KOY
Anatosmii MOKIIMH.

Peup uaet 00 amop(HBIX ciiaBax, KOTOpbIe 00J1a/1al0T 0COO0M MPOYHOCTHIO 3a
CUeT TOrO0, YTO HUX BHYTPEHHSISI CTPYKTypa OJIM3Ka K CTPYKType >KUIKOCTU. Takue
CIUIaBbl HCTOJB3YIOTCS Il HW3TOTOBJIIEHHMS OCO0O OTBETCTBEHHBIX JETalleH:
CEHCMO/IATYNKOB, MEMOpaH MaHOMETPOB, JIaTYUKOB CKOPOCTH, YCKOPEHHUS U
KpPYTSIIEro MOMEHTa aBTOMOOWJIEH, TPYKUH YacOBBIX MEXaHU3MOB, BECOB, a TaKKe
METaJUIOKOP/ia IIMH WIH CEPACYHUKOB BHICOKOYACTOTHBIX TPAHC(POPMATOPOB.

[lo cnoBam poueHta Kadeapbl BbUMCIUTENbHOM  ¢Gu3uku  bynara
['anum3sHOBa, HEHPOHHBIE CETH MOAOUPAIOT KOMOWHAIIMIO DJJEMEHTOB B
METaJUIMYECKOM CILJIaBE U 33/1al0T KOHIEHTPAIMIO KaXKJIOTO AJIeMEHTa B HEM. 3aTeM
OHH aHAIM3UPYIOT HWHPOPMANHMIO O (PUIHUESCKMX M XHUMHYECKHX CBOWCTBAX
AJIEMEHTOB, O00pa3yIoIMUX CIUIaB, M ONPENENsIOT €ro MEXaHWYECKHE CBOWCTBA.
[Tporeaypa 3aHUMAET BCEro Mapy MUHYT, OTMETHII OH.

HUcmounux: expert.ru, 20.05.2023
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Yuensnie MI'Y pa3padorajim YHUKAJBbHYIO CHCTEMY, KOTOPasi KAPAMHAJIbHO
U3MEHHUT rOPOJACKOM TPAHCIIOPT

[IpencraButenn  HaydHO-oOpazoBarenbHoOM  mkonsl  (HOII)  «Mosr,
KOTHUTUBHBIE CHUCTEMBbI, HCKYCCTBEHHBI HWHTEIEKT» MPEUIOKUIN KOHUEHIIUIO
peuieHus 3aga4 nudpoBoil ypOaHucTuku. sl co3MaHHON KOHIIENIIMM TaKkXe Oblia
pa3paboTaHa  apXUTEKTypa OTKPBITOM 1IaTGopMbl, KOTOpas aHAIU3UPYET
TPaHCIIOPTHBIE JIAHHBIE.

Hacenenue miaHeTsl MpoJIOJDKAaeT yBEIMYMBAThCA. BmecTte ¢ 3TuM pacrer u
crerieHb ypOanuzamuu HaceneHus. [lo mpornozam OOH, k 2050 roay crerneHb
ypOanuzanuu  pocturier noutd  7/0%. OnpHuM W3 IaBHBIX  (DaKTOPOB,
o0OecreunBalOIMX KOMQPOPTHYIO JKU3Hb B TrOpojax, SBISIIOTCS  pPa3BUTHIC
TPaHCIOPTHBIE CUCTEMbI. TpPaHCIOPT JOJKEH MEHSATHCS BMECTE C FOPOJOM, OTBEYas
3ampocaM ero KUTEJIeH.

«B pamkax HamMX KCCIEAOBAHHUN Mbl pa3padaTbhiBaéM OTKPBITYIO MIIATHOpMY
JUIsl aHaJu3a TPAHCIOPTHBIX JAHHBIX, KOTOpas IOMOXET TOPOJICKHM CIIyKOam
NPUHUMATh MEpPhl N0 U3MEHEHHIO TPAHCIOPTHOM CETH ropoja CBOEBPEMEHHO U B
HY>KHOM 00bEeMe», — pacckasall acmupaHT Kadeapsl UHPOPMAIMOHHON 0€30MMacHOCTH
BMK MI'Y Mapk Bynbirus.

Panee OCHOBHBIMM HMCTOYHHMKAMH JAHHBIX O TPAHCIOPTHBIX MOTOKAaX OBLIU
NEpPEenuCcH HaCEJIeHUsI, ONPOCHI, a TAK)KE PYYHOUH MOJCYET MACCAKUPOB MPU MOMOIIU
cyeTuukoB. B Hacrosimiee Bpemsi pa3BUTHE TEXHOJIOTUM XpaHEHHUs U 00pabOTKH
OOJIBIIMX JIAHHBIX JIeJlaeT JIOCTyHmHOM HH(opMaiuio u3 0ojiee aKTyalbHBIX
HMCTOYHUKOB.

Kaxxnprii pas, korja naccaxup MNpUKIAIbIBAET CBOIO TPAHCIOPTHYIO KApTy K
CUUTBIBATEIIO B METPO WJIM aBTOOyce, nHpopmaius 00 3ToM QUKCUPYETCS U MOXKET
ObITh WCIOJIb30BaHA JJis aHalIM3a TPAHCIOPTHBIX MOTOKOB. Kpome Toro, mourtu
KaXJIbIH JKUTENh FOpoJia MOCTOSIHHO HOCUT ¢ 000 MOOUIbHBIN TenedoH. Bo Bpems
paboThl Kaxabld COTOBBIN TenedoH oOMeHuBaeTcss MH(OpMmanueld O BpEMEHU U
3a/ICpKKE TPOXOXKIACHUS CHUTHaAJla ¢ 0a30BbIMU CTaHUMsIMHU. [lo 3TUM JaHHBIM
COTOBBIE ONEPATOPBLI MOTYT YCTaHABIUBATH IPUMEPHOE MECTOIOI0KEHUE YCTPOUCTB.
ColOupass Takyro uHPOpMAIMI0O B TEUEHHE JHSA, COTOBBIC ONEPATOPhl MOTYT
MPEOCTABISATh YYEHBIM HU3MEPEHUS TPAHCIOPTHBIX IMOTOKOB MEXAYy paioHaMH
ropoja.

Hanuune 0a30BbIX CTaHIMM COTOBBIX OINEPATOPOB B METPO IMO3BOJISET
HCIIOJIb30BaTh HOBBIE BO3MOYKHOCTH IO TOJICUETY TPAHCHOPTHBIX IMOTOKOB MEXIY
CTaHIIUSIMU METPOIOJIUTEHA. Y YEHBIE OTMEYAIOT, YTO 32 COXPAHHOCTH MEPCOHATBHBIX
JTAHHBIX MOKHO HE IMEpPEeKUBaTh, TaK KaK JaHHbIE 00padaThIBAIOTCS TaKUM 00pa3oM,
YTO HCCJENO0BATENsIM JOCTYMMHA TOJIbKO HHMOpMamus o0 oO0IeM TpaHCIOPTHOM
MOTOKE, a HE 0 MEPCOHATBHBIX MOE3KAX.
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«Hama mnnargpopmMa MOXKET MOMOYb TPAHCHOPTHBIM CHykK0aM B ciydae
BO3HUKHOBEHUS Pa3JIMYHbIX MHLUUJICHTOB. JlomycTUM, B OJHOM W3 TOHHEIIEW METPO
MPOU30ILIO 3aAbIMIeHUE. MalMHUCT moe3na coolumin o0 3ToM uHuuaeHte. Ilo
JAHHOMY YYacTKy METPOIOJIMTEHA B IEJISIX 0€30MaCHOCTH HEOOXOJIMMO MPEKPaTUTh
JBUKEHUE TOE3/I0B U 3allyCTUTh KOMIIEHCAIMOHHbIE aBTOOYycChl. braromaps Hameit
maTgopmMe orepaTop CMOXKET OBICTPO y3HATH KOJMYECTBO MACCAXKUPOB, HA KOTOPBIX
NOBJMUSAET JaHHBIM MHUUACHT, a 3aTeéM pPaccuuTarb HEOOXOJIMMOE KOJIUYECTBO
KOMITEHCAIIMOHHBIX aBTOOYCOB M HHTEPBAJIbI UX JIBUXKEHUS», — OTUEPKHYJT CTAPIIHIA
Hay4YHBIM CcOTpyIHMK Kadeapsl wuHbopManuoHHon Oe3zomacHoctu BMK MIY
JAmutpuit Hamuor.

[ToMumo aHaM3a TMPOMCIIECCTBUM MPU TMOMOITM AaHHOW TIaThopmbl OyaeT
BO3MOYKHO TIOJIYyYEHHE OTYETOB 00 OTKPBITUM HOBBIX TPAHCIOPTHBIX OOBEKTOB,
HarpuMep cTaHiuid  MeTpo. «bmaromapss Hamel miargopMe  COTPpYAHUKH
TPAHCHOPTHBIX CIIY>)KO ONEpPaTUBHO CMOTYT YBUJIETh, KAaKU€ JECUCTBYIOIINE CTAHIUU
pa3rpy’KEHbl OTKPBITUEM HOBOM CTaHUMU. DTa WHOOpPMAIUS MOXET OKa3aThCs
MOJIC3HOM MPH TIJIAHUPOBAHUM PACTIMCAHUS MTOE310B», — 100aBua Mapk Bynbirus.

B nHacTosiiiee Bpemsi CylIeCcTBYeT MHOECTBO IUIATGOPM JJIsl pElICHUs 3a1a4y
1ppoBoil ypOAHUCTUKM HAa OCHOBE TPAHCHOPTHBIX JAaHHBIX. Takue MiIaT(HOPMBI
aKTUBHO  pa3palarbhiBalOTCSI BO BCeM Mupe. [JaBHBIM  IPEUMYIIECTBOM
NpEeVIOKEHHOW TIaTQOPMBI SBISIETCS €€ OTKPBITOCTh. DTO CBOMCTBO IIAT(HOPMBI
MO3BOJUT pa3pabOTYUKAM AMHAMUYECKU PACIIUPATH (PYHKIUOHAIBHOCTHh CUCTEMBI
HOBBIMHM pEUICHUSIMU BO BpeMsi ee paboThl 0e3 HEeoOXOAMMOCTH CO3JaHUs HOBOWU
CHUCTEMBI LIEJIUKOM.

«Mbl mnaHupyeM M Jajnee pa3BHBaTh Hamly IiaTGopmy, 100aBUB B HeE
BO3MOYKHOCTH aHajiu3a JaHHBIX HE TOJIbKO W3 METPO M aBTOOYCOB, HO M CHUCTEM
KapILIEpUHTa, apEHAbl CAMOKATOB U BEJIOCUIIEIOBY, — IOJIECIIWIINCH YUEHBIE.

PesynbTaThl uccienoBaHus ObUIM  MpeNCTaBieHbl Ha Bcepoccuiickoit
koHpepeHmu «JlomoHnocoBckue urenusi-2023.

HUcmounux: scientificrussia.ru, 22.05.2023

HOBBIE MATEPHAJIBI

B Crandopae pazpadoranu HETOKCHYHBIH MOPOIIOK JJI1 OUYUCTKH BOAbI
C IOMOIIBIO COJTHEYHOI0 CBETa

I'pynna wuccrnenoBateneit u3 amepukaHckoro YHuBepcuteta Crandopna
pa3zpaborana JeueBblid nepepadaTbiBaéMblii COCTaB, C MOMOIIBI0 KOTOPOTO MOKHO
B KpaTyalllllieé COTHU YHUYTOXUTh THICSIYM ONACHBIX OaKTepuil, KOTOpbIE OOUTAIOT
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B BOJIE, O 4YeM TIJlacuT myOnukauusa Ha caite Phys.org. Cnenuanuctsl yTBEpKAatoT,
YTO CO3JaHHOE MMHU CPEJICTBO CIIOCOOHO CIMACTU A0 2 MUJUIMAPJOB YEJIOBEK MO BCer
IUIaHETE, KOTOPbIE€ BBIHYKJICHBI )KUTh 0€3 I0CTYIa K MUTHEBOM BOJIE.

CtaHdopackoe cpeAcTBO MO CBOEH CYTH HPEACTABISIET COOOW Oe3BpeIHBIM
METAJUIMYECKUN TOPOIIOK, MOrjomarmmi kak UV-usnydeHue, Tak ¥ BUIAMBIA
COJIHEUHBIA CBET. B €ro cocraB BXOIAT ITOBCEMECTHO [OCTYIHBIE W JCIIEBBIC
MaTepuaybl, TaKUE KaK OKCHJ aJIOMHHHS, CyJbPua MOIUOJIEHA, MEIb U OKCHUJ
xKenesa.

OtrMeuaercsi, 4TO B NPOLECCE PEAKIUU HOTUX BEIIECTB C COJHEYHBIMU
dboTOHaMM M BOJOM TPOUCXOAUT 0Opa3oBaHHME TMEpPOKCHUIA BOAOpPOAAa U
TUAPOKCUIIBHBIX PAJUKANIOB, SIBISIOMIUXCA OAHOM M3 HauOoliee pa3pylIMTENIbHBIX
dbopm KHCIOpOaa, KOTOPhIE B KpaTyaillliie CPOKH JUKBUAUPYIOT OaKTepUu, HAHOCA
3HAQUUTENBHBIM  yIIepd WX KJIETOYHbIM MeMOpaHaMm. Tak, 3arpsi3HEHHBII
1 Munmuonom OakTepuit KueuyHo nmanoyku 200-MUITHIUTPOBBIN CTaKaH MOPOIIOK
YYEHbIE OYUCTWIIM 33 OJIHY MUHYTY. [Ipu 3ToM moOoYHBIE TPOAYKTHl XMMHUYECKOTO
npoiiecca OBICTPO pacHalCh, TOTAA KaK YacTUIIBl MeETalljla JIETKO H3BJIEKAIOTCS
MAarHUTOM.

B mmanax y4eHbIX MpPOBECTHM TECTUPOBAHHWE IMOPOIIKA HA JPYTUX
MEePEAOIINXCS Yepe3 BOJAY IIaTOrEHax, B TOM YHCIE CMEPTENbHBIX BHpPYyCax M
napasurax.

Hcmounux: gismeteo.ru, 21.05.2023

Y4enble pazpadoTanau MeTo] NPOU3BOACTBA HAHOJNCTOB 32 MUHYTY

KomaHnna SMOHCKHMX YYeHBIX pa3padoTana HOBYIO TEXHOJOTHIO OBICTPOTO
MIPOU3BOJICTBA HAHOIUICHKM W3 ABYXMEPHBIX MaTEPUATIOB TOJIIMHOW HECKOJBKO
HaHOMeTpoB. OHa 1O3BONSET (QPOPMUPOBATH  BBICOKOKAYECTBEHHBIE  JIUCTHI
HaHOMAaTEepHUAJIOB HE 00Ja1asi BRICOKOW KBaMU(pUKAIMEH, OTHUM HaKaTHEM KHOTIKU.

HeBunumble HEBOOPYKEHHBIM B3IJISIIOM HAHOMAaTepHUaibl 00J1a1atl0T OOJIBIIUM
MOTEHIIMAJIOM B 3JIEKTPOHMKE, KaTajau3a, HAKOIUIEHUS SHEPruv U OMOMEAUIIMHE.
W3 rpadena ¥ HEOPraHMYECKUX  MATEPUATOB  U3TOTABIMBAIOT U TECTUPYIOT
HAaHOpPa3MEPHbIE YCTPOMUCTBA JIJISi COJIHEUHBIX 3JIEMEHTOB U Oarapel ¢ MHTEPECHBIMU
corictBaMu. (OJIHAKO COBPEMEHHAsl TEXHOJOTHS MPOU3BOACTBA TOHKUX IUIEHOK
TpeOyeT CIOXHBIX omepanuil U KBaaupuuupoBaHHOro mnepcoHana. Kpome Toro,
Ha W3TOTOBJIEHUE OJTHOTO CIIOSl YXOJIUT OKOJIO Yaca.

Cnenmanuctel  u3 YHuBepcurera Ocaku u Harolickoro  yHuBepcurera
pa3paboTaiu HOBBIN TEXHOJOTHYECKUM Mpolecc, pacckasbiBaeT Phys.org. binaronaps
aBTOMATH3alUHA HAHOJIMCTBI U3rOTaBIMBAKOTCA IPUMEPHO 32 MUHYTY, MOCIIE TOrO KaKk


https://phys.org/news/2023-05-technique-fabricate-nanosheets-minute.html
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OJIHA Karulsl KOJUIOMJHOTO PacTBOpa IOMAJAET HA PACKAIICHHYKO MOJIOKKY. 3aTeM
NPOUCXOINUT AaCOUpALUs U yAAJIEHUE IKUIAKOCTH. B pe3ynpraTre mnoaydaercs
OJIHOCJIOWHAsI TJIeHKa 0€3 pa3phIBOB.

YMEHbIIEHUE TIOBEPXHOCTHOTO  HATSKEHHSI  KOJUIOMZAIBHOTO  BOIHOTO
pacTBOpa U YCWJICHHE KOHBEKIIMM HAHOJUCTOB CMOIJIM CHHU3UTh JE(EKTHI,
BO3HMKAIOIIME TMpPU MX MPOU3BOJCTBE, MU MO3BOJWIM d(DPEeKTUBHEE YHPABIATH
MPOIIECCOM. AKKYpaTHOE MOBTOPEHHME OINEpPAalM MOJYYEHUS OJHOCIONHOM IJIEHKU
obecnieymyio  BO3MOXKHOCTb ~ TOCJIOWHOW  COOPKM  MHOTOCJIOMHBIX  IUICHOK
C KOHTPOJIUPYEMOU TOJIILIUHOM.

«Pa3paboTaHHBIA HEJABHO METOJ MOXET CTaTh Ba)XHOHW TEXHOJOTHEH
MIPOMBIIUICHHOTO  TOHKOIUIECHOYHOTO  NIPOM3BOJCTBA W METOJJa  HAHECECHHS
HAHOMOKPBITUH, IOTOMY YTO OH MPOCTOU, OBICTPBIA U TPeOyeT BCETO JUIIbL HEMHOIO
pacTBopa I IOJYYEHHUS BBICOKOKAYECTBEHHOW, IIMPOKOM IUIEHKHA C aKKypaTHOWU
MO3aMYHOM  CTPYKTypoi», — ckazan 1mpodeccop Ocama MwuHopy, oAuH
U3 UCCcIIeI0BaTeIIeH.

3D-neuate Bce emie OrpaHMYeHa B TUMAX U CBOMCTBAaX JIOCTYMHBIX
MaTepHanoB, OCOOEHHO KOTJa HY>KHO H3TrOTOBUTHh YTO-HUOYAb OYEHb MAaJICHBKOE.
Craudopackue uHKEHEPHl pazpaboTaiy HAHOMATepuaa JJis CO3JaHUsl  JIETKHUX,
HO MPOYHBIX 3allUTHBIX KapkacoB. MchbeITaHusi MoKa3aad, 4YTO OH CIIOCOOEH
MOTJIONIAaTh B JIBa pa3a OOJbIIE SHEPIHMM, YeM Jpyrue MaTepuayibl CPaBHUMOM
IJIOTHOCTH.

Ucmounux: hightech.plus, 22.05.2023

YuéHble BHIPACTH/IM HA KPEMHHUM COBEePLIEHHbI 2D-KpucTasmwi 1
3JIEKTPOHUKHU

[IpennioxkeHna HOBeHIIas TEXHOJOTUS MPUOOPETEHUS] ABYMEPHOIO TeJLIypuia
raJiusi — BaXKHEHIIEro Marepuana Jijisi nepeaoBoi 3eKkTpoHuku. O paboTte yuEHbIX
3 HY «MUIT», a takxke ux kojuier u3z Wranmuu u ['epMaHuu, OUILIET XypHaI
Nature.

Kak ormedeHno B Marepuase, 3TOT MaTepHall Oy/1eT BOCTpEOOBAH MPHU CO3JJaHUU
AIEKTPO-ONTHYECKUX YCTPOMCTB HOBOIO MOKOJIEHUS. byzayiiee cOBpeMEHHOMN
DIEKTPOHUKH KPEIKO CBS3aHO C CO3JaHUEM HOBBIX MaTEpPHAlOB, a TAKKE HUX
WHTErpauyen B NpOU3BOICTBEHHBIE TEXHOJIOTUH MUKPOYHUIIOB.

Ceituac k naBymepHbIM (2D) marepuanam, KaxIblii U3 KOTOPBIX UMEET CBOU
0co0bI€ CBOWCTBA, MPUKOBAH OOJIBILION HHTEPEC CO BCErO MHUPA.

Hcmounux: fbm.ru, 22.05.2023


https://hightech.plus/2022/11/18/novii-nanomaterial-dlya-3d-pechati-namnogo-effektivnee-pogloshaet-udari
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EMKocTb 151 HAKONIMTe el JHEPTHH YBEJTHYWIN BTPOE C MOMOIIbIO
KOMIIO3UTOB

VY4yeHble CMOMIM BTPOE YIYYIIUTh XApaKTEPUCTUKU MaTEPUAIOB IS
sHeproHakonurenael. OHM  «pacTAHYJIM»  TapMOIIKOOOpa3Hble  MPOBOJSIINE
HAHOYACTUIIBI B MX COCTaBe, UYTO IOMOIJIO oO0ecneyuTh Oojiee pPaBHOMEPHOE
pacrmpejiefieHde HAMoJHUTENsS B 00beMe TMOJUMEPHOW MATpULbI U TOBBICUTH
CIIOCOOHOCTh ~KOMIIO3MTA pearupoBaTh Ha BHEIIHEE DJIEKTPUYECKOE IOoJIe.
[IpensiokeHHbIA MOAXO/ MO3BOJUT CO3/1aTh OTEUYECTBEHHBIE IHEPrOHAKOMUTEIbHBIC
CUCTEMBI, HE ycTynarwomue rno 3QQGeKTUBHOCTH YIICAIIUM C PbIHKA 3apyOeKHBIM
aHanoram. HMccienoBaHus nmojajiep>kanbl rpaHToM  Poccuiickoro HayyHOro (QoHzaa
(PH®). Pe3ynbratsl ony0IMKOBaHbI B )KypHajie Nanomaterials.

CucremMbl XpaHEHUSI SHEPIHMM HCIOJIB3YIOTCS MOBCEMECTHO: OT KPYHHBIX
ANEKTPOCTAHIIMM M COJHEYHBIX IIaHEJIeM JI0 YCTPOWMCTB HOBeHIeH THuOKoi
AIIEKTPOHUKHU. YXOJ C pPBbIHKA HMIIOPTHBIX aHAJIOTOB TaKUX CHUCTEM CEpPbE3HO
TOPMO3HUT Pa3BUTHE OTEUECTBEHHBIX TEXHOJIOTMM. Tak, Mpexkae BCEro, HYXKHBI
KOMIIO3UTHBIE MaTepualbl C BBICOKOM JAMAIEKTPUYECKONM MPOHMUIIAEMOCTHIO,
CIIOCOOHBIC HaKaIlJIMBaTh OOJbIINE KOIUMYecTBa sHEepruu. OHU MPEICTABISAIOT COOOM
MOJIMMEPHYI0 MAaTpHIy, B KOTOPYIO BHEIPEHBI MPOBOJAAIIME TOK YACTULIBI —
HarmojgHuTeNab. Yem Oosblie OyAeT TaKUX YacTHUIl, TeM OyJAeT BBl U
JTUAJIEKTpUYECKas MPOHUIIAEMOCTh, OJHAKO TIPU OSTOM TepseTrcss TUOKOCTh H
AIIACTUYHOCTh KOMIO3UTa. YueHble CapaTOBCKOT0 rOCy/IapCTBEHHOTO TEXHUUYECKOTO
yHuBepcuteta uMmeHu ['arapuna FO.A (CI'TY) npenioXuid KOMIIO3UT, KOTOPBIN
MOTEHIIUAIBHO MOKET PELIUTh 3TY MPOOJIEMY.

ABTOpBI B35UIM 32 OCHOBY Marepuai, B KOTOPOM pPOJib MAaTPUIbI BBITOJHSIOT
NOJIUBUHWIMICHPTOPUABI — TMOJMMEPbl C H3HAYAJIbHO JOCTATOYHO BBICOKOMU
CIIOCOOHOCTBIO 3amacaTh %Hepruto. B HHUX BHenpuian HaHouyacTuibl MXene ¢
BBICOKOW mpoBoAuMOCTbIO. [log 3TMMU BellecTBaMM MOHUMAIOT UEIYIO TPYIITY
CJIOUCTBIX KapOHUa0B, KApOOHUTPHUIOB U HUTPHUAOB MEPEXOJHBIX METAIOB (TO €CTh
CIOCOOHBIX 00pa30BBIBATh PA3HOE KOJIMYECTBO CBSI3€d ¢ ApyrumMu aromamu). Takas
cucteMa cama 1o cede M0BOJIbHO 3¢ (ekTuBHA, HO aBTOphl ynyummwin ee: MXene
UMEIOT TapMOIIKOOOPa3HYIO CTPYKTYpPY, KOTOPYIO MOKHO «pacTsHYTb», BHEIPUB
MEXIY CIOSIMU MOJIEKYJIbl TUMETUIICYJIb(POKCHIA — TOCTYIHOIO pacTBopurens. Tak
HAIOJIHUTENb OYJIET paBHOMEPHEE pacIpe/iesieH B MOJIUMEPHON MaTPHIIE, a IOTOMY U
CIIOCOOHOCTh COXPaHATh YHEPTUIO OyIET BO BCEX YACTSIX OJMHAKOBO BBICOKOM.

«YBEJIMYEHUE JUAICKTPUUECKOW MPOHUIIAEMOCTH TO3BOJSIET HE TOJIBKO
HaKariuBaTh OOJIbIIE YHEPTUHU, HO U MOBBICUTh OTKIMK MaTepuala Ha BO3JICUCTBHE
BHEIIIHETO 3JIEKTPUYECKOro MOJisi. DTO BaXKHO ISl YCTPOMCTB B 3paBOOXPAHEHHH,
a3POKOCMUYECKOM TMPOMBIIUIEHHOCTH M OBITOBOM d3JjieKTpoHuke. [loTeHiman
YIIYUIIEHHBIX YCTPONCTB XpaHEHUs SHEPIHMH U JATYMKOB OIPOMEH», — MOJEIUIICS


https://rscf.ru/project/19-73-10133/
https://www.mdpi.com/2079-4991/13/8/1337
https://www.sstu.ru/
https://www.sstu.ru/
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PYKOBOIMTEIb TMpOEKTa, noaaepxkanHoro rpantoM PH®, Hwukoman [opuikos,
CTapIIMil HAy4YHBIM cOTpyaHUK 1abopaTtopun «Monuka tBepaoro tena» CI'TY umenn
I"arapuna 10.A.

[To mporHo3aM yueHbIX, MOJOOHBIE KOMIO3UTHI BOMIYT B COCTaB yCTPOMCTB
HAKOIUJICHUSI ¥ MPeoOpa3oBaHUs PHEPTUU B ONmkaillime narh jeT. Jlanee KoJIeKTuB
IUIAaHUPYET UCCIIEeN0BaTh Tpex(da3Hble KOMIIO3UTHI, B KOTOpbIE OyAyT J00aBIICHBI €Ile
U TMOPOILIKH AUAJIeKTpukoB. I[lpeamnonaraercs, 4To 3T0 OyAYT CIOKHBIE OKCHIABI C
TYHHEJIbHOW CTPYKTYpOM: MaHTaHAThl U TUTAHATHI KaJIUsl C J0OABKaMU JIEMEHTOB U3
NEepPeXOqHOM TIpynmbl. OTO MO3BOJUT JOCTHYb YIIYYIIEHHOTO OalaHca MexIy
JIVRJIEKTPUYECKON MNPOHUIIAEMOCTBIO M JIMAJIEKTPUYECKHUMH TOTEPSIMU — 3a CYET
CTaOMIIM3AIMU TOJIIPU3ALMOHHBIX MMPOIIECCOB HA TPaHUIIAX YACTHUI] Pa3HOU MPUPOIBI.

Hcemounux: ruscable.ru, 22.05.2023

IHPUBOPOCTPOEHHUE

CnuHHOM MO3T 0eCIIPOBOJIHBIM CIIOCOOOM MOAKIIOYHIHN K TOJIOBHOMY M BEPHYJIH
YeJIOBEKY € TPABMOI MO3BOHOYHUKA MOABHKHOCTD

Yuénple u3 IlBelinapuu ¢ KoOJUleraMud W3 JIPYrUX CTpPaH CHEJAld  IIar
B CTOPOHY JICUEHHUSI psiia TPABM IMO3BOHOYHHMKA, B PE3YJIbTATE KOTOPBIX IMALIUEHTHI
TEPSAIOT  MOABUXKHOCTh KOHEYHOCTEH. Uccnenosarenu CyMeJun o0oiTH
MOBPEXIEHHBIE HEPBHBIE TKAHU B CIIMHHOM MO3r€, CO3/1aB OECIIpOBOIHON 1IU(pPOBOIA
MOCT MEXAY TOJIOBHBIM M CIIMHHBIM MO3TOM HIKE NOBPEXAEHHOTO ydyacTtka. Ho u
0€3 TOMOIIM MAIIMHHOTO 00Yy4YeHHUs HE 00OIIJIOCh — HEOOXOIUMO OBLIO €II¢ CyMETh
pacro3HaTh MBICIHU O IBUKEHUH.

[IpoexkToM pykoBomuin uccienoBarenau U3 DenepaibHOW MOJUTEXHUYECKOU
mkoael  Jlozanuelr (EPFL). Tlomomp Obiia okxazaHa 38-j1eTHEMY 4eEJIOBEKY,
MOBPEAMBIIEMY ILIECHHBIA OTAEN MO3BOHOYHUKA JIECATh JET Ha3ad B PE3YyJIbTATE
NmajJeHus ¢ Bejgocunena. PaHee OH  ydacTBOBaJI B MOporpaMMe  IOMOIIH
B peabWiIMTallMyd JIIOJIEW C TpaBMamMu TO3BOHOYHMKA. B dacTHOCTH, K HeMmy
INPUMEHSUIM  TPOLENYPY OSIHUAYPATbHOM CTUMYJISILUM CIOMHHOIO MO3ra, KOraa
B [I03BOHOYHUK YCTAHABJIMBAETCA MWMIUIAHTAT C OJJIEKTPOJAMHM, a TOA KOXKY
BIIUBAeTCd cTuMyisTop. Takas mnatdpopmMa HAa OCHOBE TIOKA3aHWM J1aTYUKOB
JIBH)KCHUSL B CTUMYJIATOPE CO3HAET MMIYJIBChI B OTBETCTBEHHBIX 30HAX CIIMHHOTO
MO3ra W 3acTaBJII€T MBIIIIbl KOHEYHOCTEW CoBeplIaTh padoTy, a YeJIOBEKY
nepeIBUraThCs, MpaBja, OueHb U OUYEHb OTPAaHUYCHHO.

[TockoibKy y maIueHTa OCTaJuCh AJIEKTPOJAbl B MO3BOHOYHUKE (Ha CIIMHHOM
MO3Te), y4€HbIC PEIIUIM T0jJaBaTh Ha HUX YIPaBISIONIMN CUTHAJI M3 TOJIOBHOTO
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Mmo3ra. [[ns aToro moTpeOoBajioch OpraHuM3oBaTh LUQPPOBONH OECHPOBOAHOW MOCT,
MIOCKOJIbKY HEpBHAsl TKaHb MEX]Y CIMHHBIM W TOJIOBHBIM MO3rOM Obllla pa3opBaHa
B pe3ysibTare TpaBMbl. J[JIi CUMTBHIBAaHUS CUTHAJIIOB M3 TOJIOBHOI'O MO3ra B 4Yeper
NAlMEHTy ObLIM HMIUIAHTUPOBAHbI JIATYUKU CO CBOMMHM MACCHUBAMH JJIEKTPOOB.
brox ymnpaBieHus AJEKTpPOJaMy TOJydall BHENIHEE HMHIYKTUBHOE OECIpOBOIAHOE
nuTaHue Ha yactore 13,56 MI'n, a cunTanHas MO3roBasi aKTUBHOCTh I€pejlaBaliach
JIPYyTrol aHTEHHOW — neruMeTpoBoi Ha yactore 405 MI'w.

JlaHHbple TPUHUMAIKCh W PacIU(POBBIBAINCH MPUEMHBIM yYCTPOHCTBOM
(BO3MOXKHO, HOYTOYKOM), KOTOpPBIH mMaIlMeHT ObLT 00sS3aH HOCUTh B PIOK3aKe
3a cniuHOW. CHayvasa ajJropuT™ HayuuJIiu paclo3HaBaTh aKTUBHOCThH TOJIOBHOTO MO3ra
B OTBET Ha KOMAaHJbl COBEPIIATh T€ WJIM HHBIC IBUKEHUS HOTAMH, a 3aT€M €ro
OOy4MJIM  CHUHXPOHHU3UPOBATH JKENAHWS TMAalMEeHTa JIBUTaTb KOHEYHOCTSMU
C CUTHaJlaMH, MepeJaBaeMbIMU K CIIMHHOMY MO3TY U JajiblI€ K II€JIEBBIM MbIIIIAM
HOT.

B pesynbrate oOyuenus mudpoBoil mHTEepdeic moMor maimueHTy JeiaTh To,
YTO €My CTaJI0 HEJIOCTYITHO MOCJE TPaBMbI — XOJUTh MO NIEPECEUEHHON MECTHOCTHU U
yAepKuBaTh OalaHCc C KocThUIsiMH. Ilmatrdopma paboTasia XOpOIIO TaKkKe
B JIOMAIIIHUX YCJIOBUSX, @ HE TOJBKO MOJ MPUCMOTpPOM Bpadeil. bonee toro, yactsb
nyTel HEMpPOHOB B TOJOBHOM MO3T€ CMOIJIa MEPECTPOUTHCA, W TALUEHT P
JNEeWCTBUN MOT COBepllaTh Aake 0e3 UCKyCCTBEeHHOM ctumyisiiuu. Korma-HuOyp,
OTMEYaIOT MCCIIEIOBATENN B CBOEH cTarbe B Nature, moJg00HbIE TEXHOJIOTHUH CMOTYT
BEPHYTh K aKTUBHOM KU3HU JIIOJEH C TpaBMaMM MO3BOHOYHUKA. Eciu 310 paboTtaer
Ha OJJHOM MAIlMEHTE, TO MOXKET OBITh MOBTOPEHO C JPYTUMH.

Hcmounux: fine-news.ru, 25.05.2023

B NASA co3aanu chepudecknx po00TOB, KOTOPbIe MOI'YT 0€30I1aCHO NMAAATh
¢ 0ouab10i BbICOTHI — B CIIIA uX B351JIM HA BOOPY:KeHHE CIACATEU

B NASA cooOmuimu, 4To pa3paOOTaHHBIE B HEApax areHTCTBA ChepUUeCKUe
pOOOTHI JIsT U3yUYEHUS IPYTUX TUTAHETa HAILIK puMeHeHue Ha 3emiie. OCOOCHHOCTh
ATUX POOOTOB B TOM, UTO MX MOXHO O€30I1acHO cOpachiBaTh C OOJIBIIUX BBICOT 0€3
napamrrora. OcHaléHHBIE JaTYMKaMUd POOOTBI MOTYT coOHMpaTh HWHOOPMAIUIO
00 00CTaHOBKE B 30HE IMOXApOB M OEACTBUM, YTOOBI KOMaHJbI CIlacaTesiell 3HaIH
O CHUTYyaIuu emi¢ 10 MPUOBITHS HA MECTO, YTO COKOHOMHMT BPEMSI M CITAacET JKU3HMU.
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Puc. 12. Chepuueckuii pobom 6 pyke y noxcaprnozo

B ocHoBe amopTu3upyroIieii KOHCTPYKIUU podoTta (puc. 12) nexuT NpuHIII
MOCTpOEeHUsl reoje3nueckux Kymnosos. MccnenoBarenn NASA ycoBeplieHCTBOBAIU
KOHCTPYKIMIO, 00€CIIeUMB PAaBHOMEPHOE pacIpe/esieHne Harpy3kud OT yjaapa Ipu
npu3eMiieHuu poOoTa Ha TBEPYIO MOBEPXHOCTD MO CETHU U3 PACTSKEK U 1eMI(EPOB.
bonee Toro, TpocamMu B pacTSKKE MOXKHO YHOPABIAThb, 3acTaBisisi poOoTa
NEePEKATHIBATHCS B HY>KHOM HAINpaBJICHUU.

[IponBrxeHreM poOOTOB Cpeid KIMEHTOB 3aHUMAETCS CO3/IaHHAas BbIXOAIIaMU
3 NASA «komnanus Squishy Robotics Bo miaBe ¢ OBIBIIUM  BEIyIIUM
pa3paboTUMKOM TpoeKkTa — mpodeccopom MexaHUKH YHUBepcuTeTa bepkin Dmwmc
Aroruno (Alice Agogino). Po60ThI ocHaIaroTCs JaTYMKAMU XUMHUYECKUX BEIECTB U
NOCTABJISIIOTCA, B TOM YHCIE, PNy KPYIMHEWIIUX TMOXKApHBIX JEMapTaMEHTOB,
BKJIIOUas IMOXapHO-cracaTeapHylo ciyxk0y Southern Manatee Bo Dnopure,
noxapHbelid aenaprameHT Tancel B OkilaxoMme W mokapHslil genaprament Can-Xoce
B Kanudopuuu.

OcHaniéHuple 1aTYuKkaMu poOOTHI Pa30pachIBAIOTCS B 30HE PACTIPOCTPAHECHHUS
OTHI W HUHPOPMUPYIOT CIYKOBI O XHUMHYECKOW OOCTaHOBKE. IJTO, HaIpuMEp,
MO3BOJISIET ClacaTelsiM 3apaHee HaJeTh T€ WM MHbIE CIEIKOCTIOMbI, HA YTO MHOT/IA
TpedyeTcst 1o yaca BpemeHu. Kommnanust Southern Manatee nocraBisieT moka TOJIBKO
HETOJBIDKHBIC BEpCUU CepudecKruX poOOTOB M paldoTaeT Haja KOHCTPYKIHEH
MOJIBM)KHBIX.

Hcemounuk: 3dnews.ru, 25.05.2023

IIpudop nJist mosTy4eHusi YUCTON IHeprum u3 Bo3ayxa cosgaau B CHIA

VYyensie u3 Maccauycerckoro yHuBepcutrera B Amxepcre paszpaboranu
NOPTATUBHOE YCTPOMCTBO [JIsi BBIPAOOTKH DJIEKTPOIHEpruu u3 Bo3ayxa. OHO
HOJYYHJIO Ha3BaHue Air-gen.

ABTOpBI MPOEKTa MOSICHUJIM, YTO BO3JYX COIEPKUT OIPOMHOE KOJIMYECTBO
anekTpuuecTBa. Tak, o0aka COCTOAT M3 MHOMKECTBA BOJSHBIX Kallesb, Kaxaas u3
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KOTOpbIX HeceT B cebe 3apsn. Ilpu moaxonsimux YCIOBUSX BO3HUKAET pa3psij
MosiHuM. Ho yenoBeuecTBO Moka HE HAay4YMJIOCh HMCHOJB30BATh AJEKTPUYECTBO OT
MOJIHMM B MPOMBIILJIEHHBIX MaciTadax.

HoBoe ycTpoiicTBO npeacTaBisieT co0oi «ManoMacitabHoe rpo30Boe 00J1akKo,
co3aHHOe 4esioBeKoM». OHO YIEep>KMBAET 3apsKCHHBIM BOJSIHOM Map BHYTPU CETU
KpolieuHblx mop pasmepoM wmeHee 100 nanomerpoB. Korga Mosiekysabl BOJbI
MPOXOJST Yepe3 HAHOTPYOKH, IPOUCXOJIUT HAKOIIJIEHUE 3JIEKTPUUECKOTO 3apsiia.

«Cucrema Air-gen, o CyTH, CO3AaeT aucOanaHc 3apsaa, MOCKOJIbKY BEPXHHI
KOHEIl CUCTEMbI MOp HAaKallIuBaeT 3apsij, a HWKHUWA — HET, TOYHO TakK >Ke, KakK JiBe
CTOpPOHBI OaTapeun», — MOSCHUIN aBTOPBI.

JUist  co3gaHusi  yCTPOMCTBA MOXKHO HCIOJIB30BaTh IIMPOKHM  CHEKTp
MaTepuayioB. YYeHble MPUMEHUIU CHEUUATU3UPOBAHHBIN MaTepuan U3 OEIKOBBIX
HAHOITPOBOJIOK Ha OCHOBe OakTepuanbHON KynbTyphl Geobacter sulfurreducens. Ilo
UX CJIOBaM, HOBasg pa3pabOTKa [MO3BOJUT MPOU3BOJAUTH  BIEKTPOIHEPTHUIO
«IPEJCKAa3yeMO U HENPEPHIBHO», MPU 3TOM OHA HE 3aBUCHUT OT MOTOJHBIX YCIOBUH,
KaK COJIHEYHBIE 3JIEMEHTHI U BETPSIHbIE TYPOUHBI.

CormnacHoO TpenBapUTEIbHBIM OLIEHKaM, TaKWE YCTPONCTBA CHOCOOHBI
reHepupoBaTh OOJee OJHOrO KWJIOBATTa DJHEPruM Ha KyOWYeCKHid MeTp
npocTpaHcTBa. WX MOXHO yCTaHaBIMBaTh IMOBCIOAY, OT TPONUYECKUX JIECOB
Ama3zoHku 10 nycteinu Caxapa, coobmaer Advanced Materials.

«IIpencraBpre cebe Mup Oyayliero, B KOTOPOM YHCTOE DSIEKTPUUYECTBO
JIOCTYITHO Be3Jie, KyAa Obl Bbl HU MOUUINY, — OTMETUIIN aBTOPHI MPOEKTA.

Ucemounuk: mir24.tv, 25.05.2023

HNHskeHepsl caea/d MOJHOCTHI0 MATKUAM 3J1eKTpoaABUIraTeb. Ero MmoxHo
CAABJMBATH U PACTATUBATH BO BpeMs PadoThbI

WNuxeHepsl  pa3paboTaqd  TOJHOCTBIO ~ MSTKHH  OECKOJIJICKTOPHBIN
aNIeKTpoBHUTATENNb. Ero cratop, poTop W Jaxe MarHUTHl CAENaHbl W3 CHUJIMKOHA.
B kadecTBe 0OMOTKH HCTIOIB3YIOTCS TPYOKH, 3aII0THEHHBIC KUIKAM CIUTABOM TaJITHsI
U wuHauA. Jns  JAeMOHCTpalid  BO3MOXKHOCTH — IMPAKTHYECKOTO MPUMEHEHUS
DIIEKTPOMOTOpP TPUMEHWUIM B KOHCTPYKIMSX BO3IYIIHBIX M BOJSHBIX HACOCOB,
a Tak)Ke JUIS TIPUBEJICHUS B JIBHKEHHUE TENEKKH Ha KoJjiecaX. CTaThsl ¢ ONMHMCaHUEM
JBUTaTeNs onmyoauKoBaHa B skypHaie Soft Robotics.

PoGoToB, cocTOSIIMX TIOMHOCTHIO W3 MSATKAX MaTepuanoB, OOBIYHO
pa3pabaThIBalOT ISl MCIOJB30BaHUS B 00JacTsaX, rae TpeOyercs IeluKaTHOE
B3aMMOJICHCTBHE C OKPYKAIOIMIMMH OOBEKTaMH, B TOM YHCIE IS HAOIIOACHHIA
32 XpyIKUMHA MOPCKHMH >KHBOTHBIMH B WX €CTECTBEHHOW Cpele OOUTaHHS WM
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B MEJIMIIMHE MPU B3aUMOJEHCTBUU C 4yesnoBekoM. HecMoTpst Ha TO, 4yTO pa3paboTka
OI00HBIX POOOTOB BENETCA YK€ JOBOJIBHO J1aBHO, 0 CUX MOP OJHOM U3 TJIaBHBIX
npo0seM ocTaeTcst BBIOOP MOIXOSAIEr0 akTyaTtopa ajist HUX. OObIYHO MpUMEHSIEMbIE
B TaKUX CJIy4asix MHEBMaTHKa W THJPABIMKA HE Bcerja noaxoasT. Hampumep, onu
HE MOTYT TMOJIHOLEHHO 3aMEHUTh 3JEKTPOJBUraTean s co3aaHus 3(HPeKTUBHOIO
OBICTPOrO BpAIlATENILHOTO JBUXKEHHUA, a TaKkKe TPeOYIOT BHEIIHMX WU OOPTOBBIX
HACOCOB JIJISl CO3J[aHUs AaBJICHHUS.

Puc. 13. Yemuvipexnomocuviii mpex@asuviii CUHXPOHHBLU DECKOIIEKMOPHBLI 2IeKMPOO08U2ameriv

OtoT mpolen B KOMIIOHEHTHOW 0a3e pelid yCTPAaHUTh HHXKEHEPHI MOJ
pykoBoactBoM M Usup Maszymaap (Yi Chen Mazumdar) u3z TexHomoruueckoro
uHctutyta Jhkopmxun. OHE  pa3paboTaii  UYETHIPEXIMOMIOCHBIA  Tpex(azHbIi
CUHXPOHHBI  OECKOJUIEKTOpHBIM  3jekTponsurarens  (puc. 13),  cocrosmimii
NOJIHOCTBIO M3 MSTKUX MarepuanoB. BHemHwuii nuamerp nsurarenst cocrasisier 80
MUJUTUMETPOB, BbicoTa 40 MWUIMMETPOB, a auaMmeTp portopa 10 MUIIMMETPOB.
CraTop M3roTaBIMBAETCS U3 MATKOTO JIETKO jAepopmupyemoro cuiukoHa. Ha nem
PacroJIOKEeHbl MIECTh KaTyIIeK, B Ka4eCTBE OOMOTOK Ha KOTOPBIX BMECTO MEIHBIX
IIPOBOJIOB HCIIONB3YIOTCS MSTKUE CHUIIMKOHOBBIE TPYOKH C BHYTPEHHHM JHaMETPOM
1,3 mwmuMmerpa. OHU  3allONHEHBI JKUJIKUM TNpU KOMHATHOM TeMIleparype
IPOBOJSALIUM CIUIABOM TajUIMsl U MHIHSL.

Ha portope pacnonoxeHsl 4eTbIpe MITKUX MOCTOSIHHBIX MarHuTa, o0pa3yolne
BMecTe ImuiuHAp. OHM TakkKe W3rOTOBIEHBl U3 CHJIMKOHA C J00aBICHHEM
HaMarHWYEHHBIX YacTUIl HEOAMMA jKelie3a U 6opa. MarHuThl BCTaBJIEHBI B 000JIOUKY
U3 TEPMOIUIACTHYHOIO IOJIMYpPETaHa, BHYTPEHHSAA YacTb KOTOPOW IOKpPHITA
HNOJUATUIEHOM M TpadUTOBOM CMa3KOM HJIsi CHUKEHHSI CHIIBI TPEHHUS MEXIY
CONpPUKACAOUMMUCSA TOJBMKHBIMU NOBEpPXHOCTAMU. Ha BHemHeW CcTOpoHE
MOJIMYPETAaHOBOM  OOOJIOUKM  PACIOJIOKEHbl ~ MSTKHME  MarHUTHbIE  CEHCOPBI,
HEOOXOJUMbIE MJII KOHTPOJISI CKOPOCTM M TIOJOXKEHHS BpaIIalOIIerocsl poTopa
C OCTOSIHHBIMU MarHUTaMH.

CeHcopbl NPEACTABIAIOT COOOW MarHUTHBIE KOHTAKThI, BHITIOJHEHHBIE B BHJIE
FMOKMX MPOBOASIIMX IJIACTUH C HAHECEHHBIM HAa HUX CJOEM U3 CHJIMKOHA
c 100aBlieHUEM YIJiepoJa JJisi MPOBOJAMMOCTH M MHMKPOYACTHIl camMapus-KoOaibTa
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IS TIPUJAHUS MarHUTHBIX CBOMCTB. BO Bpems BpallleHHs IJIACTUHBI CEHCOPOB
MIOOYEPETHO OTKJIOHSIOTCS WA NPUTATUBAIOTCA MATCHUTHBIM IIOJIEM YETBIPEX
MTOCTOSTHHBIX MAarHUTOB CEPACYHUKA, PA3MbIKasl U 3aMbIKasi KOHTAKTHI.

be3 narpysku npurarenp MoxkeT pa3BuBath 10 4000 o6OpOTOB B MUHYTY U
BBIJAET KPYTALMA MOMEHT J0 3 MWUIMHBIOTOHA Ha MeTp. MakcuMaibHas
MOUIHOCTB, pa3BuBaeMast JBUTATEJIEM, cocraBimsier 240 MUJUTUBATT
npu 2000 obopoTax B MHUHYTYy M MOMEHTE Cwibl 1,25 MWUIMHBIOTOHA Ha METP.
BeptukanpHoe cxarue Ha 37,5 mOpoleHTa W paguaJbHOE  PACTHKEHUE
Ha 25 MPOIIEHTOB MPAKTUYECKH HE BIUSIOT Ha CKOPOCTh BpalleHus U 3PpGHeKTUBHOCTD
MoTopa. OpHaKo paaualibHOE CXkaTue Oosiee 4eM Ha 13 MpOIEHTOB MTPUBOIUT
K OCTAaHOBKE€ [IBUTaTeNld M3-3a BO3pocmux cui TpeHus. Kpome »storo, cxkarue
AIEKTPOMArHUTHBIX KAaTYIIEK BBI3BIBAET MU3MEHEHUE HMX CONPOTUBIICHUS, KOTOPOE
MOXET OBITh OTCJIEKEHO I10 U3MEHEHHIO TOKa U HCIOJIb30BAHO KakK Crocod
YIOpPaBJIEHUs COCTOSHHMEM aBuratens. Hampumep, HaxaTue Ha OTHAEJIbHBIE KaTYIIKU
MOYHO HMCHOJIB30BATh ISl BEIKJIIFOUEHUS WM U3MEHEHUSI CKOPOCTH BPALIEHUs, YTO U
pear30BaIu aBTOPhI pabOTHI.

JIns  JeMOHCTpauMM  BO3MOKHOCTEM  MOTOpa  HHYKEHEpPBl  IOCTPOMIN
BO3IYILIHBIM HACOC C MSTKUM KOPITYCOM, MSTKHUK BOJSIHOW HACOC, a TAKKE UCIBbITAJIN
TIATY DJIEKTPOMOTOPA IOJ BOJOW, NPUKPENUB K POTOPY MATKUKW BOIASHOM BHHT.
B nocnennem ciyyae qBuratesb ObLT YCTAHOBJIEH Ha caja3Kul JJII CHUOKEHUS! CHJIBI
TPEHUsI, B PE3YJIbTATE YEr0 OH pa3BUI CKOPOCTh 4,4 CaHTUMETpAa B CEKYHIYy IOJ
JEUCTBUEM TATH BUHTA. Takke pa3pabOTYMKK MPOJEMOHCTPUPOBAIM YTO MATKHMA
AIIEKTPOMOTOP MOXET HCIOJIB30BaThCSA B KOHCTPYKIUSIX C KECTKUMU DJIEMEHTAMH,
B TEX JKe€ 3aJadax YTO M TPAJUIMOHHBIC JJEKTPOMOTOpHl. Hampumep, Msarkuit
AIIEKTPOMOTOP TPUBEJ B JIBUKEHHE TEJICKKY Ha KoJiecaX C MOMOIIbIO MPUBOJIHOTO
PEMHSI M CUCTEMBI U3 IIECTEPHEH, a Takke ObLI UCIOJIB30BaH B KAU€CTBE JBUTATEIIS
B MIPYBO/IE BOJISTHOTO M BO3IYIITHOTO HACOCOB.

Hcmounux: nplusl.ru, 23.05.2023

B Poccuu paspadoranu kpynHedinnid B Mupe 3D-npuHTep 11 aTOMHOM
IHEPreTUKH

Cnemmamucramu  CIIOI'MTY  paspabotaH camplii  KPYNHBIA B~ MHUPE
MPOMBILUICHHBIA TPEXMEPHBIM MPUHTEP, MO3BOJIAKOLIIMN INE€YaTaTh METAIMYECKUM
MOPOIIKOM — pedb UAET 00 aBTOMAaTU3UPOBAHHOM YCTAHOBKE 110 MIPSIMOMY JIa3€pPHOMY
BhipamuBanvio  nox  umeHem  «MJIMCT-2XLy»,  nemoHcTpanusi  KOTOpPOU
OOIlIECTBEHHOCTH  Mpoiiaer 22 Mas B  XOAE€ BBICTABKM C  Ha3BaHUEM
«Metamnoobpaborka-2023» (puc. 14).



Puc. 14. «HJTUCT-2XL»

Hannast 3D-ycranoBka (puc. 15) cmocoOHa BbIpaliMBaTh U3JAEIUS C
HauOonbpmuM auamerpoM B 2200 MM u BoicoToit B 1000 MMm. B ee cocraBe umerorcst
JIBa PpoOOTa-MaHUITYJISATOPa, TMO3BOJSIONIMX HAJTQJAUTh BBITYCK 3JIEMEHTOB C
KPYITHBIMU Ta0apuTaMH ISl PEaKTOPHBIX YCTAHOBOK OJHOBPEMEHHO MPH ITOMOIIH
Napbl MAaHUITYJISITOPOB, YTO 3HAYUTEIIPHO YBEJIMUYHUBAET CKOPOCTh NEYaTH WU3ACIIHS.

POBOTU3UPOBAHHAA YCTAHOBKA
NPAMOIO NA3EPHOIO BbIPALLMBAHUA «MITMCT-2XL»

MAPAMETPH YCTAHOBKM:

Pacusa[ BeIDIUBBARMOTD AARENME — B0 (7 Z200 wew, 1 — 1000 wae
MakCimansHeil BaG MIRens - 5o S000 e

B3 BonoMmeHbN NANEEA MOUGHOCTLE 4 65T

Dpa pobora Fanue MI0BZS
NpowsoaATenLEOCTs - 0 250 cu'fy
KOMTPORMDYRMAR ATMOCEDS SACTOND Sprcea — 20 w?
Nopowsopes nurarene 4 sunfed no S parpos

& CHMEROHHD YTIDSENRHAR DOBR

Habap canen nogaum nopou © Bectpoh S

By ymirpyiunei urd

Puc. 15.« T/TUCT-2XL»

[lepemenienne  co31aBa€MOro  W3JAENUS  NPOU3BOAUTCS  OJHOOCEBBIM
MO3UIIMOHEPOM, MMEIOIIMM MaKCHUMAJIbHYIO TPY30MOJABbEMHOCTh B BOCEMb TOHH, a
aBTOMATU3UPOBAHHAS CUCTEMa YIPABIICHUS OTBEUAET 3a TO, YTOOBI TEXHOJIOTHUECKHE
«TIeYaTaronMe» TOJIOBKH U Bes nepudepust padboTaau CHHXPOHHO.

[Io wroram TtectoB u ombiTHOW 3kcrutyaTanuu «MJIMCT-2XL» nomoGHbie
pa3paboTku OyayT MPOJOJDKEHBI B IIENIAX CO3JaHUS MEPEIOBOT0 00OPYIOBaHUS IO
BBIMYCKY KPYNHOTa0apUTHBIX JeTalied, IPUMEHSIOMUXCS B aTOMHOM sHepreTuke. K
npUMepy, B IUIaHAX BBITYCTUTh MOJOOHBIM MPUHTEPOM BBITOPOJKY peakTopa THIIA
BB3OP-TOMU - 310 uznenue 3,5 meTpa B AMAMETPE U MAcCOM OKOJIO 8 TOHH

Hemounux: techeult.ru, 19.05.2023
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B Poccun 00BN 0 CO3IAHNH MHTPOCKONA € AJITOPUTMAMHU UCKYCCTBEHHOT 0
HHTEJVIeKTA

Poccuiickas komnanus ¢ uMeHeM «Jluarnoctuka-M» 3aBepiuia pazpaboTKy u
YK€ 3alyCTHJIa B TECTOBOE MPOU3BOACTBO HOBOE JOCMOTPOBOE YCTPOMCTBO, KOTOPOE
NPUMEHSIETCS B a3POIOPTaX, Ha BOK3AJaX U PA3IMYHBIX OOBEKTaX AJI MPOBEJCHUS
CKaHMpOBaHUsA Oaraka W OTHPABIAEMBIX TPY30B C TMPUMEHEHHEM aJrOpUTMOB
MCKYCCTBEHHOTO UHTEJICKTA.

HoBuHka cnocoOHa B aBTOMAaTUYECKOM PEXHME OINPEAENSITh MPAKTUYECKU C
J000T0 paKypca 3alpelleHHbIe WU MPEeACTABISIIONIME OMACHOCTh MPEIMEThI U
0TOOpaXkaTh Ha JKCIUIEE COOTBETCTBYIOINIYIO MH(POPMAIIMIO, & TAKKE «HA3BIBATHY UX
C IOMOIIBIO TOJIOCOBOT'O YBEJIOMIICHHUS.

Jauupii uHTpockon ¢ MM 3HauuTeNnbHO OOJIETYUT W YCKOPUT paboTy
COTPYJAHHUKOB Ha JOCMOTPE U, COOTBETCTBEHHO, MIOJJHUMET YPOBEHb O€30MACHOCTH Ha
o0bekTax M TpaHcnopre. [lpu 3TOM NPOU3BOAUTENL YTBEPHKAAET, 4YTO HOBAS
pazpaboTrka B PD anasioroB He UMeET, a €€ cTeneHb Jokanu3amuu coctasiser 100 %.

Ceifuac cnenuagucTaMyd KOMIAHUHU-pa3paboOTUMKa BeayTcs paldOThl IO
oOyuenuto cucteMbl UM, nHTErpupoBaHHONM B MHTPOCKOII, & caMa YMHas HOBUHKA
3aMHTEPECOBAJIa MHOTOUHCIICHHBIX TOTEHINAIBHBIX 3aKa3UHKOB.

Hcemounux: techceult.ru, 23.05.2023

B 033 «Texnonmoanc MockBa» HA4YaJI0Ch NPOM3BOACTBO yCHIMTE el
Paauo4aCTOTHOM MOIHOCTH

Komnanus «['TIMO OMCy», koropas paboTaeT Ha TEPPUTOPUU OCO00i
skoHoMHYeckoil 30HbI (033) «Texnonmonuc MockBa», pa3paboTaia U 3alycTHiIa B
MPOU3BOJICTBO YCUJIUTENM PaTUOYACTOTHOM MomHOCTH. [lepBbie oOpasiubl yxe
oTrpy3mwin 3akazunkaM. OO0 3ToM cooOmmi  pykoBoautens JlemaprameHrta
WHBECTULIMOHHOW W TNPOMBINUIEHHONM nNONUTHUKH BrnagucnaB OBYMHCKUHM, CJ0Ba
KOTOPOTO IIPUBOIUT Ipecc-ciayxkoa OI3.

YpoBeHb JIOKAJIM3alMd HOBUHKU MpeBbiaeT 70%, 4TO MO3BOJISIET YCKOPUTh
IIPOU3BOJICTBO MPOAYKTA M MOCTABKY 3aKa3uuMkaMm. B 4muciie KIFOYEBBIX 3aKA3YMKOB
000pyI0BaHUs — UCTIbITATEIbHBIE TaOOpaTOpuu, osicHWT BinangucnaB OBUMHCKUI.

C noMmomiplo 3TOM pa3pabOTKU Jisi TECTUPYEMOM TEXHUKH BOCCO3AI0TCS
HEOOXOJMMbIE YPOBHHM AJIEKTPOMATHUTHOM HArpy3Ku, IPH KOTOPBIX OHA JIOJKHA
paboTtaTh 6e3 cOoeB.

HcnpiTanus mo mapamerpaM 3JIEKTpOMarHuTHOM coBmectumoctu (OMC) —
BOKHBIM dTall B CO3JaHUU DJJIGKTPOHHOM TexHUKU. TpeboBanus k OMC
PETIaMEHTUPYIOTCS TOCYJAPCTBEHHBIMU CTaHIAPTaMH. OJEKTPOHHBIE YCTPOMCTBA,
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KOTOpPbIE UM HE COOTBETCTBYIOT, HE JIOMYCKAIOTCS K MCIOIb30BAHUIO, TAK KAK MOTYT
BbI3bIBATH MIOMEXH U aBAPUHU.

Kommnanus Takxe IpoBOJUT TUATHOCTUKY U PEMOHT, ITOCTaBKY 000pyAOBaHUS
U TEXHUYECKUX CPEACTB CIYTHUKOBON CBSI3U, W3MEPUTEIBHBIX KOMIUIEKCOB U
PaAMO3JIEKTPOHHOM arapaTyphl.

«Y10OCTBO JIOTHCTMKM W  COBpPEMEHHAas MHQPPACTPYKTypa  IUIOIIAJKH
«IleyaTHUKW» TOMOIJIM KOMIIAHUU OCHACTUTH OJIHY M3 CAMbIX KPYMHBIX B CTOJIMLIE
nabopaTopuil AJig UCHBITAHUN 000N CIOKHOCTH HA COOTBETCTBUE TPEOOBAHUSIM
AIIEKTPOMArHUTHOM COBMECTUMOCTH. Ha mpeanpusituu Takke ecTh IUIOIIaKa IS
UCIIBITAHUN KPYMHOTa0ApUTHBIX TEXHUYECKUX CPEJICTB M YYacTOK JJIi PEMOHTa U
OMNEPATUBHOW  JUArHOCTUKU  PAJAMOU3MEPUTEIBHON  TEXHHKH», —  COOOIIUII
reHepasibHbIi qupekTop O3 «Texnononuc MockBa» ['ennaauii Jlerres.

Hcmounux: rspectr.com, 22.05.2023

JHEPI'ETUKA

BerposiekrpocTanuus «JIoBen BeTpa» 0Oyaer umerh BbicoTy 300 MeTpOB,
mupuny 350 meTpos, ¢ 126 TypOMHAMHU MOIIHOCTHIO 1 MeraBarT

BerposHepreTuka npooiKaeT akTUBHO MCCIIEA0BATh HOBBIE ITyTH Pa3BUTHS U
npemjiaraTh MHHOBAI[MOHHBbIE PEIICHHS] JJisi TOBBIMIEHUS 3(PQGEKTUBHOCTH U
YCTOMYMBOCTU JHEpPreTuyeckux cucreM. OJHMM M3 CaMbIX 3aXBaThIBAIOLIUX
IIPOEKTOB B ATOM 0OJACTH SIBJISETCS pa3pabOTKa IUIaBy4Yed BETPOAIEKTPOCTAHIIUU
«JIoBer Betpa» (Windcatcher) nopBexckoii komnanuet Wind Catching Systems.

OTOT MPOEKT OCHOBAaH HA HOBATOPCKOM KOHCTPYKIIMM C HECKOJbKHUMH
TypOMHaMH,  UEIbI0  KOTOpPOM  SIBISETCA  MAaKCUMHU3ALMs  MPOU3BOJICTBA
ANEKTPOIHEPTUH C OTPAHUYEHHOM MIIOIIA/IH.

[InaByuast BeTpoanekTpoctanuus «JloBel BeTpa» mpenacTaBisieT coOoi
BIICUYATJISIOUIYIO CUCTEMY, HAalIOMUHAIOIIYI0 OTPOMHYIO BOJASHYIO CT€HY, COCTOSIIYIO
u3 Bpamaomuxcs jgonacreid. [lo nmnanam kommanuu, Mozenb «Jloser, Berpay Oyxaer
uMeTh BbicoTy 300 meTpoB u mmpuHy 350 mMeTpoB, ¢ 126 TypOMHAMH MOITHOCTBIO
1 wmeraBarr. OjHaKo, NOpPEXJIe YeM JOCTUYb H3TOM BEIUYHUHBI, Pa3pabOTUYMKU
IUIAHUPYIOT TIPOBECTH HEOOJBIIOW NWJIOTHBIM MPOEKT, a 3aTeM CcOo31aTh
IPOMEKYTOUHYIO Bepcuto JIoBua Berpa.

Onun u3 HamboJiee MHTEPECHBIX ACIEKTOB JAHHOIO MPOEKTa 3aKIII0YAeTCs B
€ro CIIOCOOHOCTH CMSITYUTh MPOOIJIeMY, CBA3aHHYIO C BO3JIEHCTBUEM TYpOUH Ha MTHII.
BnusHue BeTporeHepaTopoB Ha MTHUIL CTAJI0 TPUUYUHON 00ECIIOKOEHHOCTH B OTPACIIH,
oanako B Wind Catching Systems yTBep>kJ1al0T, UTO UX CHCTEMa CIIOCOOHA CHU3UTH
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NOTEHIMaIbHbIe pUCKH. [lmaBydass KOHCTPYKIIMSI M BBICOKAas IUIOTHOCTh TYpOWH
1o3BOJIAT d(P(PEKTUBHO HCIIONH30BATh BETEP U CHU3UTH BEPOSTHOCTH CTOJKHOBEHUS
ITHI] C JIOMIACTSAMHU TYpOUH.

OTOT TPOEKT SABIACTCA SPKUM TPUMEPOM TOTO, KaK BETPOIHEPreTHKa
UCCJIETyeT HOBbIC TOPH30HTHI, CTPEMSICh YIIYUIIUTh YCTOMIMBOCTh U 3(PPEKTUBHOCTD
CHUCTEM MPOM3BOJICTBA JJIEKTpodHepruu. [lmaBydass BerposnexTpocTaHius «JloBer
BETpa» MPEICTaBIsIET COOOW WHHOBAIIMOHHOE PEIICHHE, KOTOPOE MOXET HMETh
3HAYUTENbHBIN MOTEHINAI JJIs1 OYAYIIETO pa3BUTHsI BETPOIHEPTETUKH.

C ToCTeneHHBIM COBEPIICHCTBOBAHMEM TEXHOJOTMA W JajdbHEHIIAM
UCCIICIOBAaHHEM B JTOW 00JIaCTH, BO3MOXKHO, MBI YBHUIUM TIOSBICHHUE HE TOJBKO
TPAAUIIMOHHBIX OTPOMHBIX TYpOMH, HO M 0oJiee KOMITAKTHBIX W 3(P(HEKTUBHBIX
MOJIeJIEN ¢ UHHOBAIIMOHHBIM JHU3alHOM.

Hcmounux: building-tech.org, 18.05.2023

Hukenb-BogopoaHasi 0arapesi, OCHOBAHHASI HA TEXHOJIOTUAX NASA, cMOKeT
padorarsb 10 30 jer

Hukenb-BogopoaHas 6atapesi, OCHOBaHHas Ha TexHojorusix NASA, cMmoxer
pabotats 10 30 neT.

Kommanust EnerVenue paspabarbiBaeT JOJTOBEUHYI0 U YCTOMYHUBYIO
AKKyMYJIITOPHYIO TEXHOJIOTMIO, OCHOBAaHHYIO Ha TEXHOJOTHUsX, KOTOopble NASA
ucrosb3oBaio 6omnee 40 yer Ay nutaHus MexayHapoaHOW KOCMUYECKOM CTaHIUH,
KOCMHYECKOT0 TeJieckorna Xa00 v Ipyrux 0ObEKTOB.

OTa TEXHOJOTUSI MOXET 3aMEHHUTh TPAJUIMOHHBbIE OaTapeu B J0JITOCPOYHOM
nepcrnektuBe. «Hama TexHonoruss HaMHOro Oe3omnacHee, 4eM JIMTUM-UOHHAs», —
CKasaJl reHepanbHbli qupekTop EnerVenue ﬁopr XalHEMaHH.

Nnes Texnomoruu EnerVenue mnpoucxoaur wu3 pabotel mnpodeccopa
Craudopackoro yuusepcutera M Llys, KoTOphIil Takxke sBIseTCA MpeaceaaTesieM U
IJIABHBIM COBETHHKOM I10 TEXHOJIOTUSAM craprana. Lyl npuaymall, Kak aianTupoBaTh
TexHoJIOTHI0 NASA 1o Npou3BOJCTBY HUKEIb-BOJOPOIHBIX OaTapel ¢ JJIUTEIbHBIM
CPOKOM CIYXOBI ISl YKU3HECIOCOOHOTO WCIONb30BaHUA Ha 3emiie, HCHOJb3Ys
MaTepUalIbl, KOTOPbIE 3HAUUTENBHO CHU3HIIN 3aTPaThI.

TexHoJIOTHS HUKEIL-BOJOPOJAHBIX Oartapeit NASA Xopomo MOAXOIUT s
KOCMOCA, MOCKOJIbKY OHa MOYET BBIIEPKUBATh CYpOBBIE YCIOBHS, BKIIOUYasi OBICTPO
MEHSAIOIIMECS] dKCTpeMalibHble TeMIiepaTypbl. batapen Oe30macHbl U CIy’KaT OYEHb
noyiro. OHM  TakXe TMOJHOCTbIO MPUTOJHBI Uil BTOPUYHON TmepepaboTKu, He
MPOU3BOJIAT TOKCHYHBIX OTXOJOB, & HMX XHMHYECKHM COCTaB HE IPUBOIUT K
MT0KapOOIACHOCTH.
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EauncTBeHHas npobiieMa Mpu BHEPEHUM TEXHOJIOTUU Ha 3emiie, 3aKI0YaeTCs
B TOM, YTO WX MPOU3BOJICTBO HEBeposiTHO goporo. Tem He Mmenee, EnerVenue
pa3zpaboTrasia METOJl MPOU3BOJICTBA METAJI-BOJAOPOAHBIX OaTapeil Mo CHUKEHHOU
LIEHE U YJIOBJIETBOPUIIA BEICOKUH CIIPOC CO CTOPOHBI OTPEOUTENEH SHEPTHH.

«Cocynpl nnsi  XpaHeHust sHeprun EnerVenue B Hacrosimee Bpems
Pa3BEPTHIBAIOTCS HA HCIBITATEIbHBIX MOJUTOHAX KOMMYHAIIBHBIX CIYy:KO 1O BCeil
tepputopun CoenuHeHHbIx [lITaToB, — nosgcHun XaitHeMaHH.

Komnanuss o0bsiBUusia 00 OTKpeITUM TIpou3BojicTBa Oartapeir B CIIIA.
Gigafactory OyaeT mpou3BOAUTH OaTapew JJisi HAKOMHUTEIEH SHEPryuu, CIIOCOOHBIC
BeIZIepkuBaTh Oojiee 30000 nukioB nepe3apsakud Kaxaas. OHU MOTYT XpaHHUThCS B
CTeJJIaXaxX U CIIOCOOHBI AKCIUTyaTupoBaThes 10 30 meT.

B xparkocpouHoi mnepcrnektuBe EnerVenue BHUIUT, YTO €€ TEXHOJOTHUA
MIOMOJKET B Pa3BEPThIBAHUU MEPUOJIUYECKUX BO30OHOBIISIEMBIX HCTOYHUKOB SHEPIHH,
BKJIIOYAsl COJHEYHYIO UM BETPOBYIO. A B JOJITOCPOYHOM NEPCIEKTUBE KOMITAHUS
M0JIaTaeT, YTO €€ TEXHOJIOTUSI MOXKET BOWTHU B JIOMa JIIOJIEH, UTO SIBJSETCS €UIe OJJHUM
NPEKpPacHbIM MNPUMEPOM TOTO, KaK KOCMHUYECKHE TEXHOJOIMM MOTYT CTaTh
MOBCEMECTHBIMHU.

«Hama TexHonmorus HaMHOro Oe3omacHee, YeM JIMTUW-WOHHAs, — OOBSICHUI
XaitHeMaHH, — OHa 00ecIeuYnBaeT ropasao OOJbIIYI0 THOKOCTh C TOYKH 3PEHHUSI TOTO,
KAaK 4acTO W KakK JIOIr0 €€ MOXKHO pa3psbkaTh, U paboTaer OoJjiee 4yeM B TpHU pasa
JOJIbIIIE, COXPaHssl MPU 3TOM IMOYTH BCE CBOM IMEPBOHAYAJILHBIE XapPaKTEPUCTHKU U
E€MKOCTbY.

Hcmounux: building-tech.org, 22.05.2023

IopTyranus crajga MUPOBBIM JIMIEPOM 0 UCIOJIb30BAHUIO COJTHEYHOI IHEPIruu

[TopTyranus BBIXOAUT HA MO3ULUMHM MHPOBOrO JIMJEpa IO HCHOJIb30BAHUIO
COJIHEYHOM SHEpruu. B TO ke Bpems Takue €BPONEUCKUE CTpaHbl Kak Mcnanwus,
OuHNsAHIMA U benbprus Takke akTUBHO UCIOJIB3YIOT 3TOT BUJI TOILJIMBA.

CornacHO HOBBIM JAHHBIM AHAJUTUYECKOTO LIEHTPA SKOJOTMYECKH YHUCTOMN
sHeprun Ember, BnepBsie B npouuiom Mecsie [lopTyranus crana nmpou3BoAUTeNIeM
MOJIOBUHBI COJIHEYHOW M BETPOBOW OSHEpPruM BO BCEM wmupe. B ampene
BO30OOHOBIJISIEMbIE ~ MCTOYHUKM  dHepruu  gocturiu  51%  mpousBojcTBa
AIIEKTPOIHEPTUH, TOOUB MPEABIIYIINI MecsuHblii pekopn B 49% B nexabpe 2021
roja.

NHTEHCMBHOE WCIOJIB30BaHUE COJIHEUHOW SHEPIUU, UMIIOPT BJIEKTPOIHEPTUHU
u3 Mcnanuu u 6oJiee HU3KUHM CHPOC ylep Kalld JOJII0 SHEPIHH, BbIpabaThiBaeMoM 3a


https://novate.ru/news/8332/
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CYET UCKOMAEMOTO TOIJIMBA, HA YPOBHE Bcero 24%, HECMOTpsI Ha Criajl MPOU3BOJICTBA
TUAPOIHEPTETUKH U3-3a 3aCYyXH.

«Ilockosbky EBpoIia BEIXOIUT U3 KPU3UCHOU 3UMBbI, CUJIBHBIM POCT BETPOBOU U
COJIHEYHOM IHEPTreTUKHU MPUHOCUT CBOU IIOABI, — TOBOPUT aHaNUTUK Ember Hukoss
OynryM. «I9ToH BECHOM BO300OHOBISIEMbIE MCTOYHUKH JHEPIHHU YK€ YMEHBIIAIOT
BO3JICIICTBHE 3aCyX M BBICOKMX IIEH Ha 3nekTpodHepruro B EC, a Takke CHHXKAIOT
BBIOPOCHD».

[TopTyranus — onHa U3 caMbIX COJHEYHBIX CTpaH B EBporie, u B mocieaHue
MeCSIpl M TOAbl OHA MAKCUMAJIbHO HCIIOJB3YET CBOW COJHEYHBIM NOTEHUHUAI.
Conneunas Ilopryramus paboTana Haja CBOEH COJTHEYHOM HHQGPACTPYKTYpOH B
TE€UEHHE MOCIIEIHUX HECKOJIBKMX MECSLEB U TENEphb MOKUHAET IJI0Abl. B mpouuiom
rojay B crpane 0b110 yctaHoBieHo 0,9 ['BT conHedHOM hOTOIIEKTPUIECKON SHEPTHH,
YBEJIMYUB €€ COJIHEUHYI0 MOIIHOCThL Oosiee yeM Ha 50 mporuenToB 1o 2,5 I'Bt, uro
JOCTATOYHO JIJISl MUTAHMS OKOJIO | MUJUIMOHA TOMOB.

DTO MOMOIJIO IOBECTH COJIHEUHYIO T€HEPALUIO 10 PEKOPIHO BBICOKOTO YPOBHS
B 360 I'BTu B ampesne, 4TO SBISAETCS 3HAYUTEJIBHBIM MPUPOCTOM IO CPABHEHHUIO C
npeapiaymuM pexopaom B 300 I'Btu B utosie u aBrycre 2022 ropa.

«ITopTyranus BcTynaer B CIEAYIOMIYIO CTAIUIO SHEPTETUUECKOTO MEPEX0IA», —
ropopuT aHaiuTuk Ember MbatT FOsH. OH mOMYEepKHYJ, 4TO 3HEPrusi BeTpa U
MEXKCETEBOE B3aMMOJIecTBUE TO3BOMWIM [lopTyranum otka3zarbca oT yris B 2021
ro/ly; COJIHEUHAsl DHEPrusl TENEph BBITECHSAET ra3 U3 CEeTU. B mocnenHue Mecsibl
COJIHEYHAasi DJHEPrus CTaja CaMOW aKTyaJbHOM IO CpPaBHEHUIO C JPYyrUMU
BO30OHOBJISIEMBIMH UCTOYHHKAMU 3Hepruu B llopryramuum . 50-nporieHTHBIA TOpOT
OB TPEOJI0JIEH, HECMOTPSI HA OTHOCHUTEJIbHO CKPOMHYIO BETPOIHEPTeTUKY. Mexay
TEM 3acyxa B IPOLIJIOM TO1y, IPOI0KaBIIAsACS A0 BECHBI, HAHECA yAap 10 MHOTUM
CpEIM3EMHOMOPCKUM cTpaHaM. BrnocneactBum Ha Ilopryranuio moBiMsiiia HU3Kas
IIPOU3BOJIUTEIIBHOCTh TUAPODJIEKTPOCTAHIIMM, A 3aCyXdM TaKK€ IMOBIMSIA Ha
BbIpaOOTKY 3Hepruu B Ucnanuu u Utanuu.

HUcemounuxk: novate.ru, 20.05.2023

HoBbli 1Iar K MoJy4YeHU0 YMCTOr0 BOA0OPOAA

AMCpI/IKaHCKI/Ie XUMHUKH CACJIAJIA 3HAYUTEJILHBIA 1Iar K IMOJIYYCHHUIO YHUCTOI'O
BOIOPOaa 0e3 HCIOJIb30BaHUS HMCKOIIAEMOIr'0 TOILIMBA. P€3y.]'IBTaTBI OKCIICPUMCHTA
MO3BOJIMJIM  BBISIBUTH IOJHBIA MEXaHM3M peakuuu  OjiA Ba)KHOM I'PYIIIIbI
PaCICIUIAIOIMNX BOAY KaTajlu3aTOpOB. 210 O3HA4YacT, 4YTO YYCHELIC OIn3KHU
K IMOJIYUYCHHIO BOJOpOAa C IIOMOIIIBIO HCTOYHHUKOB BO300HOBJIIEMOU OHCPIruu.
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VYuenbie u3 VYauBepcutera Kanzaca u HamumonaneHoM maboparopuu
bpykxsBeH caenanu CBOE OTKPBITUE B TMPOLECCE M3YYEHUs KaTaau3aropa,
OCHOBAaHHOTO Ha KOMIUIEKCHBIX COEIMHEHUSX IEHTaMETUILIUKIONECHTAUECHNIIA
poaus, s kpatkoctu (Cp*Rh).

W3 npenpiayux ucciae10BaHui OHM yKe 3HaM, 4to Jurana Cp*, cnapeHHbId
C poaueM, MEPCIeKTUBEH sl ux padotsl. U peiictButenbHo, aurann Cp* oxazaincs
MOAXOJAIIECH MHUIIECHBIO NI pEeakUMU HWMIYJIbCHOTO paauonn3a. Kak BBISICHUIIOCH
B XO/I€ DKCIIEPUMEHTOB, ATO XOPOLIO H3BECTHOE XHWMHKAM COCIMHEHUE MOXKET
o0ecreynuTh HEOOBIYHO BBICOKYIO PEAKTHUBHOCTh. JTa Ba)KHAsl CIIOCOOHOCTH M JAJIS
MOJYYEHHUs] BOAOPOAA, W JUIA JPYTHUX XUMHUYECKUX PEAKLIM, KOTOPHIE MOMXKHO
IIMPOKO HCITOJIB30BATh B MMPOMBIILICHHBIX IEJAX, coobImaet EurekAlert.

«OOBIYHO XMMHUKH AYMAIOT, YTO KATaJlU3aTOPbl JIOJDKHBI OBITh OCHOBAHBI
Ha MeTaJUulax. B TakoMm ciydae, €ciid CO3[acllb HOBYK MOJIEKYJy, METaJll —
KJtoueBast (Gurypa, COEIUHSAIONIasi BMECTE COCTaBHble wyacTu. Hama paGorta
MOKa3bIBaeT, 4YTO Tak ObIBaeT He Bcernma, — ckaszan Jxkedimc biadkmop, oauH
u3 uccnegosarenein. — Cp* MoxkeT ydacTBOBaTh B CKPEIUICHUH OT/AEJIbHBIX
AJIIEMEHTOB, 00Pa3yIOIIMUX PA3IUUYHbIE TPOTYKTHD.

UccnenoBanue, kak Hajeercs BiIBKMOp, OTKPOET HOBBIE IyTH YIYYIICHUS
JIPYTUX KaTalau3aTOpOB U CHUCTEM, OCHOBaHHBIX Ha auranjgax Cp*. Tenepb OH U ero
KOJUIeTH paldoTaloT HaJ MPUMEHEHHEM OIKMCAHHOTO B CTAaTbe METOoJa K HOBBIM
TEXHOJIOTUSM TepepaboTKH  AepHOr0 TOIUIMBA M paboTe C AaKTUHUIAMH,
pPaIMOaKTUBHBIMU JIEMEHTaMU, K KOTOPBIM OTHOCSITCS YpaH U TUTYTOHUM.

B 1806 romy Hemeukuidi xumuk Teomop ['poTryc mnpemsiokus TEOpUrO
3JIEKTPOJIM3a, CTABUIYKD BIOCJIEACTBUM M3BECTHOM Kak MexaHu3sM [potryca.
3a IBECTH JIET MHOTHE YUYCHBIE TBITAINCH UCTIPABUTH UMEIOIIUECS B HEH HETOYHOCTH,
HO TEOpHs MPOJIOJHKaIa cUuTaThesa BepHOU. [loka n3pannbsckue ydensie nocie 17 net
UCCIIEIOBAHUM HE MPE/ICTaBUIIN YOS IUTEIIbHBIX JOKA3aTEIHCTB HOBOM TUITOTE3HI.

Ucmounux: hightech.plus, 21.05.2023

Pa3paboTaH cTa0MJIbHBIN KAJbUMEBbIA AKKYMYJISITOP

SnoHckue ydeHble pa3zpaboTaiu ajJbTEpPHATHBY JHUTHI-MOHHOW Oartapee —
OPOTOTUN  KaJbIUH-METANIMYECKOr0 aKKyMyJIATOpa, CIIOCOOHOrO  BBIAEPKATh
500 uumkioB 3apsaa-paspsna. Takas HaIEeKHOCTb CUMTAETCS JIOCTATOYHOM Jist
MPaKTUYECKOr0 MpPUMEHEHHs] ycTpoicTBa. IIpopblB cTanm BO3MOXkeH Onaromaps
CO3JJaHUIO KaToJla U3 HAHOYACTH CYJb(Ua MEeIU U yriepoja, a TaKKe 3JIEKTPOIUTA
Ha OCHOBE TMIpHJIA.


https://www.eurekalert.org/news-releases/989461
https://hightech.plus/2022/09/30/himiki-razreshili-200-letnyuyu-problemu-elektroliza
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Kanpiuii mmpoko AOCTYIHBIA U HEJOPOrol Marepuasl ¢ 060jiee BBICOKOM
IJIOTHOCTBIO SHEPrUM, YeM JIUTUK. Ero CBOMCTBA MO3BOJISIIOT YCKOPUTH TPAHCIIOPT
MOHOB U AU Y310 B 3JIEKTPOJIIUTE U KATOJAE MO CPaBHEHHUIO C MarHUEM U LIUHKOM,
IPYTUMU ajbTEepHATUBAMU JUTUH-UOHHOW Oarapee. OpHAKo MOKa KajbIMEBbIC
Oarapen OCTar0TCAd SKOHOMHUYECKH HE BBITOAHBIMHU M3-32 OTCYTCTBUS 3()PEKTUBHOIO
AJIEKTPOIUTA U MOAXOJALIEr0 KATOAHOTO MaTepurala.

B 2021 romy yuensie u3 YHuBepcuTeTa TOXOKYy NPEIOCTABUIM PEIICHUE
pOo0IEMBbI JIEKTPOJIUTA, MPEJIOKUB HOBBIA 0€3()TOPHBIN KAJIbLIUEBBIA 3JIEKTPOJIUT
HA OCHOBE BOAOPOJAHOM rpymnmbl. OH HOposiBUI 3HAUUMO 0oJiee  BBICOKHE

JJICKTPOXUMUYECKAE  [MOKAa3aTejId,  HAmpuMep,  BBICOKYIO  MPOBOJUMOCTH
U 3JICKTPOXUMHUYECKYIO0 CTaOMIIBHOCTB, coobImaer Science Daily.
[IpoOKUB ~ WCCIICAOBAHUSA,  yUYCHBIC HCIIBITAIA  JIOJTOCPOYHYIO

POU3BOAUTENILHOCTh KaJbIMH-METANINYECKUX OaTapell ¢ KaToJOM W3 HaHOYACTHII
cylbuaa Meau M yriaepogHOro KOMIIO3UTA M AJIEKTPOJIMTOM Ha OCHOBE THIpHUAA.
byayun npupoaHsiM MuHEpanoM, cyiabpua Meau o0JaAaeT MPEeBOCXOIHBIMU
AIEKTPOXUMUYECKUMH CBOMCTBaMH. Ero cioucras cTpykTypa MO3BOJISIET XPAHUTH
pA3JIMYHBIE KATHOHBI, BKJIKOYas JMUTHUM, HATPUKA UM MarHu. Ero teoperndeckas
IPOU3BOJICTBEHHAs! MOIIHOCTh HA JIB€ TPETU BBIIIE, YEM Y KaTOAOB JUTHI-MOHHBIX
OaTapeil.

[lyTem co3nanus HAHOYACTHUI] U UX COEIMHEHUS C YIIIEPOIHBIMU MaTepuaiaMu
YUYEHbIE CMOIJIM TOJYYUTh KATOJ, NPUTOAHBIA JJIi HAKOIUIEHHS OOJBIIOrO
KOJIMYEeCTBA HMOHOB Kajblusi. BwmecTte ¢ BOJOPOAMCTBIM 3JIEKTPOJUTOM OHH
M3rOTOBWIM OaTapero ¢ 4Ype3BblUaiiHO cTaOWibHbIM HUKIOM. [locme 500 mmkioB
eMKOCTh OaTtapeu coctaBuia 92%.

Kpynueiimmit B8 Kutae npousBoauTens akKKyMyJsiTOPOB MPEACTAaBUI Ha
aBrocasione B lllanxae akkymynsiTop Ha OCHOBE KOHJIEHCHPOBAaHHOTO BEILIECTBA.
[lonyTBepaorenvHas Oarapess C HWHHOBAIMOHHBIM 3JIEKTPOJUTOM, a TaKxKe
cenaparopoM M aHOJOM H3 HOBBIX MaTEpPHAIOB CMOXKET OOECHEYUTh IJIOTHOCTh
snepruu 500 BT*u/kr.

Hcmounux: hightech.plus, 24.05.2023

AKTHBHPOBAHHBIN YIroJib U3 0TX0/10B: YueHble TIIY co3nam HOBY1O
IHEProdP(PeKTUBHYI0 TEXHOJIOT IO

Yuenbie HMHXEHEPHOMW IIKOJIBI DHEPTETUKA TOMCKOTO MOJUTEXHUYECKOTO
yauBepcuteta (TIIY) mnpu mnoamaepxke mnporpamMmmbl MwuHoOpHayku Poccuu
«IIpuoputer 2030» paszpaboTaay TEXHOJIOTHIO MEPepadOTKH MPOMBIIIIEHHBIX
OTXOJIOB — OMNUJIOK, PE3MHOBON KPOIIKH, HEPTSIHOrO IIjJaMa M IUIACTHKAa — JUIS


https://www.sciencedaily.com/releases/2023/05/230523123849.htm
https://hightech.plus/2023/04/19/catl-predstavila-polutverduyu-batareyu-s-plotnostyu-energii-500-vtchkg
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MOJIYYEHHs] aKTUBUPOBAHHOIO YIVII WM JPYroro MoJIe3HOro Chipbs. Ha Texymmii
MOMEHT aKTMBUPOBAHHBIA YIOJb, KOTOPHIA HCIONB3YIOT KaK COPOEHT AJii CUCTEM
OYKMCTHBIX COOPYKEHUM WM JJISI U3TOTOBJIEHUS PA3JIUYHBIX MATEPUAJIOB, 3aKyIAIOT
NPEeUMYIIECTBEHHO 3a  pyOexom. Hamanute  coOOCTBEHHOE  IMPOU3BOACTBO
aKTUBUPOBAHHOIO YIJISl — OJIHA U3 BAXKHBIX 337124 POCCUICKOTO0 UMIIOPTO3aMELIEHNUS.

VYuensie HayuHo-ucciienoBaTenbCcKOro ImeHTtpa «JOkosHepretuka  4.0»
ToMCKOro MoOJIMTEXHUYECKOro yHUBepcutera U HayuHo-oOpa3oBaTenbHOTO IIEHTpA
N.H. byrakoBa WHXEHEpHOM WIKOJbI DSHEPreTUKU IOJYYUIIA TEXHUYECKUU
AKTUBUPOBAHHBIM yIrojb C IIOMOIIBK) YCTAHOBKH JBYXCTAaAWMHOW TEPMHUYECKOMN
KoHBepcuu (puc. 16). Takol yronp jemieBie, 4eM MPOIYKT, MOJydaeMbIid JIPyTUMHU
croco0aMu, U TpeOyeT MEHbIIE SHEPro3arpaT Ha M3rOTOBJIEHUE MO CPABHEHHIO C
aHaJOraMH.

Puc. 16. Ycmanoska nepepabomiu colnyuux omxo0o8

B dem 3akmrouaercst cyTb TexHojoruu? Ha mepBoM 3Tame MCXOAHOE ChIphE
HEIMPEPBIBHO IIOCTYNAET B PEAKUUMOHHYIO KaMmepy IHpOJIM3a W HarpeBaercs 0
temnepatrypsl 700 rpamycoB llenbcus. B pesynpraTe 0O0Opa3yroTcs KHIKHE
YTJIEBOOPOABI, TOPHOYME Ta3bl M YIVIEPOAHBIA OCTATOK — NOJIYKOKC. Ilocnmennui
HENPEPBIBHO TMEperpyXkaercss B JPYyrod peakTop MeHblIero obbema c¢ paboueit
temriepatypoil 10 1000 rpagycos Llenscusa. B HeM ¢ momolnpio [uokcuaa yriepoaa
WIN TIEPErpeToro napa, KOTOPHIEC SBIAIOTCS CUIBHBIMUA aKTUBHPYIOIIMMH areHTaMH,
oOpa3yeTcs aKTUBUPOBaHHBIN yTrOJb.

«OcoOEHHOCTh Halled TEXHOJOTHMH B CTaJAUWHOM TOJYYEHUH Cpazy Tpex
MOJIE3HBIX TMPOAYKTOB, TJIaBHBIH M3 KOTOPHIX AaKTUBUPOBAaHHBIM yroib. OH
TEXHUYECKUH, €ro MOXHO HCIOJb30BaTh KakK COPOEHT Uil CHUCTEM OYHCTHBIX
COOPYXCHHM WM B KAueCTBE CHIPbs ISl M3TOTOBJIEHUS PA3IUYHBIX MaTEPUAJIOB,
Hanpumep, KapouaoB. BTopoil monesHbld NPOAYKT, KOTOPBI MbI HOMYyYHUIH —
CUHTETUYECKUN Ta3, KOTOPBIA MOXKET ObITh HCIHOJIb30BAaH KaK HSHEPrOHOCHUTEIb.
Tpetuil NPOAYKT — 3TO KHUJIKHUE YIIEBOAOPOJbI, KOTOPHIE MOJY4YarOTCsl Ha NEPBOM
CTaJUH B PE3YJIbTATEe KOHACHCALIMM Napora3oBoil cMmecu. OHU MOTYT MCIIOIb30BaThCA
KaK TOIIMBO, JUOO B KaU€CTBE CHIPbs I HEPTEXUMUUYECKUX MPOU3BOACTB. CHEKTp
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MIPOMBILICHHBIX OTXOAOB, M3 KOTOPBIX MBI MOXEM IIOJY4YaThb IMOJE3HOE CHIPHE,
JOCTATOYHO WIMPOKHI), — paccKa3al B pa3roBope ¢ KoppecnoHaeHToM «Hayunon
Poccum» nmoueHT HaydHOo-oOpazoBarenbHoro IeHtpa M.H. byrakoBa Tomckoro
nonutexa Koncrantun Ciarocapckui.

Ceituac ydeHbl€ TOTOBSIT 3asABKY Ha MAaTEHTOBaHHWE TexHoyoruu. Ha ocHOBe
pa3pabOTaHHOTO  pEIIEHUs  TMOJUTEXHUKUM COOpajii  YCTAHOBKY  CTaJUWHOMN
TEPMHUUYECKON KOHBepcuU. OHa TMOJHOCTHIO aBTOMATU3MPOBAHA U  TMO3BOJSET
OCYUIECTBUTh  (DU3MYECKOE  MOJCIMPOBAHHME  IPOMBIIUIEHHOIO  Ipoliecca
TepMUUYECKON TiepepaboTku oTxo0/a0B. Ha Helt OyayT mpoxXoauTh J1abopaTOpHBIE
UCCJIEIOBAHUS ISl OMPENEICHUs] TEXHOJOTMUECKHX 3aBUCHUMOCTEH M pa3paboTKu
KOH(UTypalyy NpOMBIIIIIEHHON YCTaHOBKH.

HoBocth moaroroBineHa npu noaaepkke MHUHHCTEPCTBA HAyKH M BBICILIETO
obpazoBanusi PO u Poccuiickoit akageMuu HayK.

HUcmounux: scientificrussia.ru, 24.05.2023
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