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"KEJIE3HOJOPOXXHBI TPAHCIIOPT

Ypajakpuomanl u3roToBuJI ONbITHBINA 00pa3eln KOHTelHepa-uucTepHbl 1t CYT

OnpITHBIA OOpazel; Takoro oO0OpPYAOBaHUS HM3TOTOBJIEH «YpaJKpHOMAILIEM
(Bxomut B KoHuepn «VYpanBaronszaBom») mo 3akazy «['azmpom renmii cepBucay.
[{ucrepHa mnpeaHa3Hauye€HAa I TPAHCIOPTHUPOBKM W BPEMEHHOIO XPaHECHUS
KPUOTEHHBIX MPOJIYKTOB — C3KMKeHHOTO npupoaHoro rasza (CIII), azota, kucinopona,
ATUJIEHA U JPYTUX CHKUKEHHBIX I'a30B.

Omno w3 npeumymiects 1uctepusl KII.T75-45/0,8 — BHemHsst o0osiouka
KOHTelHepa 00beMoM 45 KyOM4YeCKUX METPOB CHeJIaHa U3 HEPKABEIOIIEeH CTalld, YTO
MO3BOJIAET UCKIIFOUUTh NPOJIMB MPOAYKTA MPU BHEIIHEM BO3AECHCTBUM HAa LUCTEPHY.
OO0beM BHYTPEHHETO COCy/Ja YBEJIMYEH 3a CUeT BbIHECEHUsI pebep Kopmmyca Ha
Hapy>XHYI0 ITOBEPXHOCTb ULHUCTEPHbL. MEKCTEHHOE MPOCTPAHCTBO 3aAIOJIHEHO
MHOTOCJIOMHOW KPUOTEHHOU CYIIEPU30JISIIACH.

Bpemst Oe3npenaxnoro xpanenust CIII' cocraBnser He menee 80 cyTok, a
nuara3oH pabouunx Temmeparyp ot -60°C mo +50°C.

AHanoroB TakMx IMCTEPH C TOJOOHBIMM  XapaKTEPUCTHKAMU  Ha
OTEYECTBEHHOM PBIHKE Ha JAHHBII MOMEHT HET.

HUcmounuk: wagon-cargo.ru, 20.11.2023

«P7K/1» 3aMeHUT HOCWIBLIIMKOB PO0OTAMHU

«PXI» nnanupyeT 3amyCTUTh HA MOCKOBCKHX JKEJIE€3HOJOPOKHBIX BOK3aJlax
IPOEKT IO HCIMOJb30BAHUIO POOOTOB-HOCUJIBIIMKOB, KOTOPBIE 3aMEHST <GKUBBIX)
HOCHWJIBIIIUKOB, MOMOTAIONIMX MAacCaXUpaMm C KpYMHOTaOapUTHBIM OarakoM €ro
JIOCTABKY K MOE3/IaM.

Ha ceronusamuuii JgeHb COOMpAIOTCS TPEAJIOKEHUs] MO pa3paboTke U
MOCJIETYIOLIEMY BHEJIPEHUIO POOOTOB-HOCUIIBIITUKOB, nocie Yero
aBTOMATU3UPOBAHHBIX MOMOIIHUKOB B KonuuecTBe S0 €IUHUIl HAYHYT TECTHUPOBATH
Ha CTOJIMYHBIX BOK3asiax. [Ipum 3TOM BBI30B poOOTa M MOCIEAYIONIYIO OIUIATy €ro
YCIIYT MOKHO OYZET MPOU3BECTH C MOMOIIbI0 MOOUIIBHOTO MPUIIOKEHUSI.

B npoekTHOM [OOKyMEHTallMh YTOYHSAETCS, YTO POOOT-HOCWIBIIMK Oyner
nepeMeniaTbCcsi 3a MO0JIb30BaTENIEM OPUEHTUPYSICH C IMOMOIIbI0 HHTETPUPOBAHHBIX
JATYMKOB U KOMIBIOTEPHOTO 3PEHUS, CMOXKET TPAHCIIOPTUPOBATH IPy3bl MAccoil He
oonee 30 kr, a TakKke B AaBTOMATHMYECKOM pPEXKUME MNPOU3BOJIUTH MOA3APSIKY
aKKyMYJISITOpa U BO3BpAILlATHCA HA CBOIO 0asy.



[Ipu TOM MIaHWpyeTCcs,, YTO CTOMMOCTH YCIYTH POOOTAa-HOCHWIBIINKA OyAeT
HIDKE, YeM Yy TpPaJWIMOHHBIX HOCHWIBIIMKOB — OpHeHTHpoBoyHO oT 100 1o
200 py06neii npotus 320-400 pyoiieid.

OpHAKO CHEIUAIMCTHI CYUTAIOT, YTO B OMIDKAWIINE HECKOJBKO JIET pOOOTHI-
HOCHUJIBIIMKHU HE CMOTYT MOJTHOCTBIO 3aMEHHUTH Y€JI0OBEKa B TAKOTO poja yCiayrax, TakK
Kak 0arak Hy)KHO HE TOJIBKO TepeMeNiaTh, HO ¥ JOCTaTh U3 aBTOMOOWJIS, TIPABUIILHO
YCTAaHOBUTh Ha TEJNEXKKY, a IOCie JOCTaBKA [0 TMoe31a — IMOMECTHUTh Tpy3 B
OaraxHbIil OTCEK BaroHa.

Ucmounuxk: techcult.ru, 15.11.2023

ABUAIIMOHHBIA TPAHCIIOPT

Bo3ayminoe Takcu S4 Joby Aviation coBepuiniio nepsbiii noJsiet B Horo-Uopke

Jlerarensubiii anmapat S4 eVTOL (puc. 1), pazpabotanHbiii komnanuen Joby
Aviation, coBepIIMI HepBbIil 1eMOHCTPALHOHHBIHA mojeT B uepte Hpro-Hopka. Dto
CIIyYMJIOCH TIOCIIE TIPOBEACHUS TEPBBIX TECTOBBIX IMOJIETOB C YYacTHEM ITHIIOTA.
['maBHas 1enb TEMOHCTpAIMN — MOKa3aTh, HACKOJIBKO YAOOHBIMU M TUXUMH MOTYT
OBITh DJIEKTPUUECKHUE BO3TYITHBIC TAKCH.

Puc. 1. Bozoywnoe maxcu S4 Joby Aviation

MuHyBIIIee BOCKpeceHbe 6b110 oTMeueHo B Hbio-Hopke npecc-koHbepeHueit
Mapa Dpuka Anamca. ['pagoHayanbHUK BeTpetuics ¢ npenacraBurensimu CMU nHa
OJIHOM W3 BEPTOJETHBIX IJIOMIAI0K, HAXOIAIEHCS B HECKOJIBKUX COTHSIX METPOB OT
Yomn-ctpur. Map 3asiBui, 4TO TOpPOJ B3sJ YBEPEHHBIM KypC Ha HCHOJIb30BaHUE
HOBBIX TEXHOJIOTHI B cpepe TpaHCHOpTa, a €ro MOJYMHEHHbIE HAaYalld pealn3aluio
cpa3y HECKOJbKHX MpOrpaMM B 3TOH obsactu. OIHON M3 HUX CTAaHET BHEIPEHUE B
rOpoJi€ BO3AYIIHBIX TAKCH.

ITpumenenue eVTOL MoXeT MpHUBECTH K PEBOJIOLMOHHBIM M3MEHECHHUSIM B
chepe OOIIECTBEHHBIX MEPEeBO30K. Bo3aymiHoe Takch CyJIUT HE  TOJIBKO
BHYIIUTENIBHOE COKpalleHue Tpaduika, HO U oOecrnedyuT KOMQOPTHbICE U OBICTpPHIE



nepesiieTbl ¢ MUHUMYM 3aTpaT Haja paloHamMH, KOTOpbIE IEpeHaceleHbl, a uX
TpaHCIOpPTHAsE  CeTh  NpaKTUYeCKW napanuzoBaHa. [loguepkuBaercs, 4TO
UCIIOJIb30BAHUE TAaKUX JIETAIOMIMX amnmnapaToB OyAeT MOJHOCTbIO COOTBETCTBOBATH
HOpMaMm IIymMoBoro 3arpsisHeHusi. Haxonsce Ha BbicoTe okosno 500 merpos, S4
MIPOM3BOJIUT IIIyM Ha 3emJie He Oosiee 45 nbA.

OTOT UIYM OLEHUBAETCs Ha CIIyX, KaK HEYTO CpEeAHEe MEXIY <«3BYKaMH
TOXKJI» U «IIYMOM XOJOJIWIbHUKa». KpoMme TOro, Ha BHJI€O, 3al€YaTSIEBIIUX 3TOT
MOJIET, BUJHO, YTO MPOXOXKHUE BIOJIHE KOM(POPTHO OOIIAIOTCS, OOCYyXIas IeTalu
MPOUCXOISIIIETO, HE MOBBIIIAs TOJI0Ca.

Ucmounuxk: techcult.ru, 17.11.2023

Cucrema Oe3onacHocTu SKyryse mocaaur BepToJieT ¢ 0TKa3aBIIMM JIBUTaTeJIeM

Kak wn3BeCTHO, ynmpaBisiTb BEPTOJETOM OYE€Hb HEMNPOCTO, MOATOMY MHUIOTHI,
CIIOCOOHBIE BBINOJHATH B TMOJETE CJIOXKHbIE QUIYphl — 3TO, KaK MPaBUIIO,
npodeccruoHanbl Bbicoyaiiiiero kiaacca. OIHAKO U OHU OKa3bIBAIOTCS OECCUJIBHBI,
€CJIM Y BEPTOJIETa BHE3AMMHO OTKAXKET ABUTATENb.

Coznannas B 2016 roxy kamudopHuiickas KoMIaHus SKyryse TroToBa
MPEACTABUTh YIPOILIEHHYI0 CUCTEMY YIIPABJICHHS BEPTOJETOM, B KOTOPOIl BIEPBBIE
B MUpe OyAeT peann3oBaHa poOOTH3MpOBaHHas (YHKIMA OE30MaCHOCTH HAa OCHOBE
aBTOPOTAIMU ITPU aBAPUUHOMN MOCAJIKE.

JIns cpaBKM: aBTOpPOTalMs — 3TO BPAILIEHUE HECYIIETO BHHTA BEPTOJIETA 34
cyeT HaberamwlIlero noToka BO3yXa, CO3/AI0IIEr0 MOJIBEMHYIO CHITY, TOCTATOUYHYIO
JUISl TUTAHUPOBAHUS U MOCAAKU. DTO, MO CYTH, MOCIECIHHMM IIAHC JJIs MWIOTa MpHU
OTKa3€e JIBUraTessi CacTu ceOst U MalluHYy.

B wutone nerumku-ucnsitatenu Jxeiicon Tpack m Dmuor CeruH yCHENHO
poTecTUpoBaIM Ha BeprosieTe Robinson R66 cucremy aBroporamuu Skyryse. Ona
(buUKCUpyeT OTKa3 JBUraTess, Mocjae Yero HeMEJIEHHO — ropaso ObICTpee MUiioTa —
JieaeT BCe HEOOXOAMMOe i 3allyCka peKuMa aBTOpPOTAlMH. YK€ B Ipollecce
CHUKEHUS OHA MOJJIEP>KUBAET BhICOKKE 000pOoThI BUHTA. [locie Brixoaa Ha rauccasy
(TpaeKTOPHUIO CHUKEHUS) TUIIOTY OCTAETCA TOJIBKO BBIOpATh MECTO ISl TOCAIKH.

Ucmounuxk: techcult.ru, 18.11.2023

JABurareas BK-650B ornnpaBuTCSI HA HCNIBITAHUSA B CJIEAYIOIIEM IOy

Cneunamuctel  «OJK-KnuMoB»  mpoAo/KarOT — JAOBOAKY — BEPTOJETHOIO
nsurarens mojienn BK-650B, koTtopelit ipeHa3HadyeH )11 JeTaTelbHbIX annapaToB



Ka-226 u «Ancar» (puc. 2). Kak 3asBuUI riaBHbIA KOHCTPYKTOP KOMITaHUM BceBoson
EnuceeB, NeTHble HCHOBITAHUS CUJIOBOM YCTAaHOBKM 3alUIAaHMPOBAHbI Ha HAyajo
2024 rona. toropyro cepTuduKaivio oHa TakkKe JT0bkHa mpoit B 2024 roxy.

Puc. 2. Jleueamenv mooenu BK-650B

Centuac BK-650B maxoauTcd Ha Ha3eMHOM dTalle MCOBITAHWM Ha IUIOIIAJAKE
«OJIK-KnumoBy», u K KOHITy 3TOro roga «Poctex», B CTpYKTypy KOTOPOTO M BXOJUT
«OJIK-KnumoBy», obemian BBIMYCTUTh JACCATOK OMNBITHBIX oOpasioB BK-650B,
YEeThIPE U3 KOTOPBIX OYIyT 3a/IeMICTBOBaHBI B OYyIINX UCTIBITAHUAX Ha «AHCATax.

ITocne Ttoro, kak BK-650B Oyner ceptudunupoBan, B Poccum craner
BO3MOKHO MPOJOJKUTh MPou3BoACTBO Ka-226 u «AHcCar», KOTOpbIE HM3HAYAJIBbHO
OB CIIPOEKTUPOBAHBI MO 3apyOekHbie asurarenu Safran Arrius 2G1 u Pratt &
Whitney PW207K nns Ka-226 u «AHcat» cooTBETCTBEHHO, a ¢ 2022 roja JaHHbIC
CUJIOBBIE YCTAaHOBKH B POCCHIO HE TTOCTaBIISOTCHI.

B nacrosee Bpems poccuiickas HarmonanbHas ciy»k0a caHaBHaIluy UMEET B
cBoeM mapke 29 «AHcaToBy, a emie 24 aHAJOTUYHBIX OOpTa pabOTalOT B COCTaBE
Pa3IMYHBIX OTEYECTBEHHBIX aBHakomImanuil. Uto kacaercs Ka-226, To oH ¢ camoro
Hayaja pacCMaTpUBAJICA KaK SKCIOPTHAs MOJENbh — B YaCTHOCTHU, paHee pedb IIia O
nokanu3aiuu npousBojctea 140 equnui B Unauu.

Kcratu, B «OJK-KnumoB» OTMETHIIM, YTO MEPCHEKTUBHAS Ta30TypOUHHAS
yctaHoBka BK-650B BmosiHe MOXKET MNPUMEHSTHCS Ha 3apyOekKHBIX MOJEIIX
BEPTOJIETOB, Macca KOTOPBIX HE MPEBBIIIACT 4 TOHH, HA TKEJIBIX OCCIUIOTHUKAX U
BKJIFOUATHCSI B COCTAB PA3JIMUHBIX THOPUJIHBIX YCTAHOBOK.

Ucmounuxk: techcult.ru, 20.11.2023
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ABTOMOBWJIBHbBIN TPAHCIIOPT

Hyundai pa3pabdarbiBaer JieTalomuidi aBTOMOOWIb €O CbeMHbBIM JIPOHOM

[lo MHEHWIO WHXEHEpOB, HOBas KOHCTPYKIMS peEIIaeT Bce MPoOIeMbI
OTpPaHWYEHUH JJIS1 HA3€MHBIX TPAHCTIOPTHBIX CPEICTB.

JIpOH MO>KET IPUBOJUTHCS B JBUKCHHE THOPUTHON CUCTEMOM, a TAK)KE MOXKET
noJJIeTaTh ®  3apsbKaTh  MOJHOCTBIO  AJICKTpUUYecKuid  aBToMoOWib. Hyundai
yTBEpXKAAE€T, UYTO OTO MOXKHO CHeJaTh dYepe3 IMPOBOIHOE WM OECIPOBOIHOE
coenuuenune. K cioBy, 3To OBUIO OBl OTIMYHBIM pEIICHWEM JJIsl BIAJCIIbIIEB
ANEKTPOMOOMIICH, KOTOPHIE KUBYT B KBAPTUPAX U HE UMEIOT JIOCTYIA K JOMAITHEMY
3apsAIHOMY YCTPOMCTBY. BBl MpOCTO OcTaBisieTe CBOIO MAIlllMHY Ha YJHIE, a APOH
MPUJICTUT U 3apsJIUT €€ 3a Bac (puc. 3).

Puc. 3. Jlemarowuii aemomobuib co coemubim OPOHOM

Cwemnubiii 1poH Hyundai momkeH ObITh OOJBIIUM, MOTOMY YTO €My HYXHO
JIOCTaTOYHO MOUIHOCTH, YTOObI TPaHCHOPTHUPOBATH aBTOMOOMIIb MO BO3AyXy. Kak
TOJIBKO 3Ta «KOHCTPYKLMS» TPU3EMIIMTCS, HAa3eMHOE TPAHCIOPTHOE CPEICTBO
JOCTAaBUT APOH B MECTA, 10 KOTOPBIX OH HE MOXKET J00paThCsl.

VY 3TOU HOBOW CHCTEMBI €CTh IIPEUMYIIECTBA, BBIXOAALIME 32 PAMKH IIPOCTOTO
nogbemMa aBTOMOOWIS U mojeta. J[ampHOCTH TmosieTa He OyneT oOrpaHuyeHa,
nockonbky Hyundai ymomuHaeT anbTepHAaTUBHBIE BHIbI TOIUIMBA, TaKWe Kak
BoaopoA. Kak HazeMHble, Tak U BO3IYyIIHbIE TPAHCIOPTHBIE CPEACTBA MOTYT OBITH
OCHAIIEHBI JTIOOBIM M3 OOIIMPHBIX BAPUAHTOB CHUIIOBBIX arperatos, KoTopbie Hyundai
B HACTOSIIIEE BpEeMs yxKe pazpaboTain win pa3pabaThiBaer.

Hyundai yTBepknmaer, 4TO OH Takke HJIEaIbHO MOAXOAWUT IJSl MEPEBO3KU
rpy30B. B 3TOM clieHapun Ha3eMHOE TPAHCIOPTHOE CPEACTBO Oy/IET UMETh ChEMHYIO
Karcyiy, KyJa JIFOJd CMOTYT CKJIaJAbIBaTh Bemn. HazeMHOEe TpaHCHIOPTHOE CPEICTBO
MOXKET TOABEXaTh K TMOAXOMAAIIEMY MECTy /I BCTPEYH C BO3AYLIHBIM



TPAHCIIOPTHBIM CPEJCTBOM. 3aT€M OH 3aXBATUT CHEMHYIO KaIlCyJly U3 aBTOMOOWJIS U
ropaszio ObICTpee MepeMECTUT €€ Ha OOJIbIIIOE PACCTOSIHHE.

Korga aBTomMoOuib ener BO BpeMs IUIOXOM MOTObI, €ro JeTarolas 4acTh
TaK)K€ MOXKET CKaHMPOBaTh MECTHOCTb W TNpeajiaraTb TPAHCIIOPTHOMY CPEICTBY
pelieHusi, HeIOCTYMHbIE €r0 OrPaHUYEHHOMY 0030DY.

Uemounux: 2051.vision, 20.11.2023

Kapo6on-Tturanosbiii runepkap HiPhi A 3ajaet ToH B muHaAYCTpUM
3JIEKTpoMoOuJiei

Ha BrictaBke B ['yanwkoy kwurtaiickas kommnanus HiPhi npencraBmia cBoit
HOBBIM 2JIGKTpUYECKHM rurepkap noj Ha3zBanueM HiPhi A (puc. 4). Dto mnpsmoit
Hacnenquuk HiPhi Z, HO Oonee «arpeccHBHBIN» M COBEPIICHHBIM, YTO HAIIIO
OTpa)keHue B ero Au3aiiHe. BHemHMil 001K MalIMHbBI TOYTH HETUKOM c(popMuUpoBaH
U3 DJIEMEHTOB, ONTUMM3UPOBAHHBIX I OBICTPOMl €37bl, TaK Kak OHa MOXET
paszrousThes 10 300 km/4.

Puc. 4. Kapbon-mumanoswiii cunepxap HiPhi A

Ha HiPhi A ycTaHoBieH aKKyMyJIsTOp, CIIOCOOHBIN BBbIIaTh HAa MTUKE HATPy3KH
1,5 MBT MouHoOCTH, KOTOpBI€ IO3BOJISIIOT THUIIEPKAPY pPa30THATHCA JI0 COTHU
MEHbIIIE, YeM 3a 2 CeKyHJbl. B 1ensx 0e30macHOCTH KOMILIEKT OaTapeil momelieH
MEXAy JBYyMsl IUTaCTUHAMH, CHHM3Yy IyJeHempoOuBaemass M3 KapOOHa, CBEpXY
OTHECTOMKasi M3 TOro e KapOoHa. KOHCTpyKuMs 31eKTpoMOoOmiIs obecrieunBaeT
MOYTHU MJICAJTbHOE COOTHOIIEHHE Beca MEXAY MepeaHell M 3aJHeld YacTAMU, YTO
yOPOUIAET YIIpaBIEHUE.

HiPhi A mnomyuyun HeCTaHAApTHYIO TPEXMOTOPHYIO KOMMIOHOBKY AWD,
KOTOpasi pa3BUBAeT MOIIHOCTh B 1287 m.c., uto moutu paBHo 1 MBT (1314 n.c.).
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B xaxxmom gBuratene yCTaHOBIEH BBICOKOCKOPOCTHOW pPOTOp W3  YIJIEPOTHOTO
BOJIOKHA, €CTh MACIITHOE M TPSMOE OXJIAXKICHHE KATYIIKd MAarHMUTHOTO IMJIMHIpPA
11t paboThl Ha obopotax 0 22 Thic. 00/MuH. Y HiPhi A ecTh akTuBHOE pyJeBoe
yhnpaBlieHUE 3aJHUMH KOJiecaMH, OeccTyneH4aTroe neMn(UpoBaHUe W BEKTOPHU3AIIHSI
KPYTSAIIErO0 MOMEHTA.

B otrmenke mmpoko NpUMEHEHBI KapOOH W TUTaH, NPUYEM BIEpPBHIE —
CHeIMalbHbI aBuanmoHHbI crmmaB TC4. A Takke HaHOKEpaMHKa W KOXa s
CHIDKEHHS  Beca  aBTomMoOwns.  [IpowsBoamrens  coOWpaeTcss  BBITYCTHUTH
JTUMHUTHPOBAHHYIO MAPTHIO SJIEKTPOKapoB He panee 2025 roxa.

Ucmounuxk: techcult.ru, 20.11.2023

DJIEKTPOMOTOLHMKII I NyTemecTBeHHUKOB Yadea Kemper 3apsaaurcs x0 80%
Bcero 3a 10 munyT

Onextpuyeckuid Mmotoruki Kemper, no 3aaymMke pa3pabOoTYMKOB U3 KOMIIAHUU
Yadea, npeaHaszHaueH A MO-HACTOSIIIEMY JJUTENBHBIX MOE3N0K (puc. 5). Jeno
B TOM, 4TO Bcero 10-MuHyTHas 3apsiaka oOecredyrBaeT €My MOMOJHEHHWE €MKOCTH
AKb no 80%. IlepBas Bepcus siekTpobOaiika Obuia mokazaHa Ha EICMA 2022
¢ MoTopoM MoIHOCThIO 10 kBT, coco6HbIM pasrouats Kemper 1o 100 km/4. HoBast

Bepcusi 0oJiee MPOU3BOAUTENBHA 32 CUET JIUTUM-KeN1e30-(pochaTHOTO aKKyMyJaTopa
or CATL.

Puc. 5. Dnexmpuueckuti momoyuxn Kemper

3asBneHo, 4TO Oarapes ayekTpoOaiika TpeOyeT Bcero 18 MUHYT M TOJHOM
3apsAAKd, 4TO OOecredrMBacT MHUHHMAalbHOE BpeMsi MpocToeB B aopore. Cucrtema
3apsAAKA BBITIOJIHEHA MAKCHMaJbHO THOKOM 3a CYET HCIOIb30BAHHS JABYX THUIIOB
nuTatronmx pazpemMoB — Type 2 u CCS. [IBuratens HOBUHKH 0OJiee MOIIHBIM, a €ro
23 kBt w™omHocTH wucnonp3yroTcs ¢ 3dddexktuBHOCTEIO 10 98% Omaromaps
koutpoiuiepy IGBT. 3asBneno, uro pasron mo 100 kM/d 3aHMMaeT BCEro
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4,9 cexkynanl. IlepeBepnytass Bmika u amoptuszatop KYB obGecneunBaror
Ka4E€CTBEHHOE CIVIa)KMBAaHUE HEPOBHOCTEMN TOPOTH.

HoBeii Kemper ocHamen cemuatouMoBeiM TFT-3kpaHoM uW JomycKaer
yIOpaBiieHHEe uepe3 MoOWibHOEe TmpuioxeHue. IlpegycMoTpeHa AMCTaHIIMOHHAS
pa30JIoKUpoOBKa, MNpOoTHUBOYroHHble cpeactBa u  GPS-tpekunr. Kpome Toro,
B IITATHOE OCHAILIEHWE BOIIEJI BUAEOperucTparop ¢ paspemenuem 1080p
c GyHKUMEH cTabwiM3anuu HM300pakeHUus W aBTOMATHUYECKUM COXPaHEHHEM
dbparmMeHTOB BHI€O 10 U Tocie cTojikHoBeHUs. Llena Kemper nmoka He o3ByudeHa, HO
KOMITaHHUSI BBIITYCTHUIIA POJIUK-TOPOKHYIO KapTy pa3padOTKH.

Ucmounuxk: techcult.ru, 20.11.2023

B Poccuu HAUHYTCSI POAAKU TEXHOJOTMYHOI0 dJIeKTpoceaana Skyhome

B xonue 2024 ropa wnim Havane 2025 roma B Poccuu HauHyTCS TpoAaxu
ANEKTpUYECKUX cemaHoB Skyhome.

Konuenrtyanbusiii  snekrpocenan  Skyhome  Obun npenctaBieH B Kutae
Ha npouutoi Hexene. B Skywell 3asBunu, uro cepuiinpie MamuHbl OynyT Ha 90%
TaKHUMHU K€, KaK KOHLENT-3JeKTPoKap. ABTOMOOWIIb MOMYYWJ MAHOPAMHYIO KPBIIILY,
CKPBITBIE JBEPHBIC PYYKH, KAMEPHI 33JHETO BUIA BMECTO 3€pKajl U JIBOWHBIE JIBEPHU
0e3 LEHTPAJIbHBIX CTOEK. J{Bepr OTKPBHIBAIOTCS C MOMOIIBIO (PYHKIIMM pacio3HaBaHUs
JM1A, MO OTIeYaTKaM MayblieB, a TaKXKe ¢ MOOWJIBHOTO TenedoHa.

B canone ycraHoBieH OOJIBIION MYJIBTUMEIUUHBIA SKpaH, PYJEBOE KOJIECO
B BUJE€ IITypBaja, JBa HE3aBUCUMBIX MACCAKUPCKUX CHUACHbS 3aJHEro psaa
C P&KMMOM  Macca)ka HOTI, KOTOPbIE MOYKHO  Pa3jOKUTh IO MOJHOCTBHIO
TOPU30HTAJIBHOTO COCTOSIHUS, a TaKXe XOJOJWIbHUK-MUHUOAp, 21 IMHaAMUK,
OTJIeNIbHbIE HEOOJbIINE CTOJMKMA M JBa JIONOJHUTEIbHBIX HE3aBUCHUMBIX SKpaHa
MyJIBbTUMEINA IS TACCAKUPOB 3aTHETO PsIA.

Skyhome ocHacTwiM ananTUBHOW  MHEBMOMOJBECKOM (HAa  JIBOMHBIX
MOMEPEYHBIX pbluarax crepeau, MHOropeuaxkHas czaau). Cenan OyAeT BBITYCKATh
B JIBYXMOTOPHOM TOJHONPUBOAHOM BEPCUM U B OHOMOTOPHOM. Y MEPBOM CUIIOBAs
YCTAaHOBKa pa3BuBaeT 625 5.c., pasroH 10 «COTHW» 3aHUMAET 3,5 CEKyHJBbL.
DnekTpokap crocobdeH 3a 10 MUHYT 3apsauThes 10 3anaca xoaa B 490 k.

Ucmounuk: gazeta.ru, 21.11.2023
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B MypMaHCKoii 00/1aCTH HCIILITAIOT HOBelIINE POCCUIICKUE CHEr000J10TOX0AbI

JIBe HSKCIEIUIMOHHBIE TPYIIbl HCMBITAIOT POCCUMCKUE CHET000JOTOXOIbI
«Apxant-H» B Mypmanckoit o6aactu, coobmmim B TACC co ccbulkod Ha
3aMecTUTelNs HadyalbHuKa sKkcnenuuuu JImutpus benosa (puc. 6). Onu npoitayT no
3amep3mnmM Oonoram u3 Kanganakmm B Kuposck.

Puc. 6. Cuecobonomoxoowvr «Apxanm-Hy

«B MypMaHckol 001acTH y Hac Hadajcs 3UMHUM 3Tal HUCCIET0BaHUIMA
B paMKax skcrnenunun «Yuctas Apktuka — Boctok 77». Ydensie OyayT qoOuparbcs
u3 Kanpanakmm B KupoBck mo mnpomep3mum 0o0jioTaM Ha CHEro00J10TOXOJax
«Apxant-H», — ckazan benos. Ilo ero cioBam, OCHOBHBIMM 3aJa4aMu 3KCIIEIUIIUI
CTaHyT HMCIIBITAHWE HOBEWILEW POCCUMCKOM TEXHUKH, a TaKXe B3ATHE TOP(HSIHOIro
rpyHTa. B panbHeillieM CHEro00J0TOXOJbI MOTYT MCIOJb30BaTh B IOHCKOBO-
cracareibHbIX  paboTax,  OKa3aHUs  MEAMIMHCKOM  TIOMOIIM  SKUTENISM
TPYAHOJIOCTYIIHBIX HACEIEHHBIX IIYHKTOB.

Uemounux: murman.tv, 16.11.2023

BOJHBINA TPAHCIIOPT

B lIIBeuny ucnbITAIU 3JIEKTPUUYECKUN TAPOM HA MOABOJAHBIX KPbLIbIAX — OH
OYKBAJIbHO MAPHUJI HA/I BOJTHAMH

[IIBenckas kommanusi Candela oObsiBUSIa 00 UCIHBITAHUU MPEICEPUNHOTO
00pa3ia maccaXnupCcKoro AIEKTPUUECKOTO TapoMa Ha MOABOAHBIX KPbUIbIX (puC. 7).
Cynno P-12 Ha 30 mocago4yHbIX MECT MOJHSIJIOCH B BO3yX Ha CKOPOCTU 16 y3710B U
pasorHasiock 10 30 y370B. DJEKTPUYECKUM TapoM OOOWUIETCS HE JIOpPOXKe
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AU3CJIBHOT'O, HO 6y):[eT JACHICBJIC B 06CJIY)KI/IB8,HI/II/I N 3KOJIOTHMYCCKHU YHUIIC IIPpH
OKCILTyaTalu.

Puc. 7. Cyono P-12

[Tapom P-12 B xopmyce Tuna karamapaH uMmeeT B minHYy 11,99 M u mmpuny
4,5M. B nBwxeHue OH NPHUBOAUTCA JBYMsl dieKTpojBurareiasiMu. llonBoaHbie
KpPbUIbsi UMEIOT aBTOMATHUYECKYIO PETYJIMPOBKY HAaKJIOHA YIJIOB ISl OOecredeHUs
IJIaBHOTO X07a. EMKocTh G0opTOBOi Gatapen cocTasiser 253 kBT u, uto maéT 3amac
xoja Ha 40 mopckux Muiib (74 km). Pabouast ckopocth mapoma 25 y3ioB (46 kM/4), a
MakcuMalibHas — 30 y3510B (54 km/4).

CyaHO MOXeT M3roTaBIMBaTLCS B pa3HbIX KoHurypanusx. B Bepcuu Shuttle
npenycMoTpeHo 30 MocaJouHbIX MECT, MecTa MAJid BEJOCHUIENOB U WHBAJIHJIHBIX
koJisicok (puc. 8). B Bepcun Business mocagounbix mect MeHsblie: or 12 g0 20 B
cajoHe mnpemuaibHOro kijacca. Hakonen, Bepcust Voyager flavor mpeamnonaraer
YaCTHOE MCIIOJIb30BaHUE Cy/IHA U COOTBETCTBYIOIIEE O(hOpMIICHHE.

Puc. 8. Bepcus Shuttle cyona P-12

JIns cxolla Ha mpuyall NpeaycMOTpEeHa BbIABUYKHAS allllapeib C PErYIUPYEMbIM
yriaom HakioHa (puc. 8). [ToaToMy BbicOTa MpUYanoB MOXKET ObITh paznuyHoi. [lo
cloBaM pa3paboTuuKa, JUisi padoOHOB C BOAHBIMH apTepUSIMH B YEpTe Topoja
nepeBIKeHNE Ha BOJHBIX BUIAX TPAHCIOpPTa yalle ObicTpee U KoMpopTHEE, YeEM Ha
aBTOMOOUJIE.

CroumocTh cepuiiHoro usnenus B Bepcuu Shuttle cocraBut 1,7 MiH. eBpo
(1,85 muH gosn.). Jlu3enapHBbIN apoM TaKoro kjacca o0OHAETCS MPUMEPHO B Ty JKe
CyMMYy, HO €ro 3KCIUTyaTalHsl BBIUJIET JOPOXKE, HE TOBOPS O 3arpsi3HEHUU CPEJIbI
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BbIxsionamu. [lapomel Tumna P-12 Ha BO3AYHIHBIX KPBUIBAX — 3TO XOPOLIUH COCOO
nepeiT Ha 3eNE€HbIM BOJHBIM TPAHCHOPT, MACHITAOUPYs HAYMHAHUE OT PEUHBIX
CYJIOB JIO MOPCKHUX U 3aT€M OKEaHCKHUX, CYUTAIOT B KOMITAHHH.

Ucemounux: 3dnews.ru, 16.11.2023

I''TOBAJIBHBIE HABUT'AIIMOHHBIE CITYTHUKOBBIE CUCTEMbI

Amazon rorosa Kk ¢opmMupoBaHuio ceTu cnyTHUKOB Project Kuiper

JIBa mporotumna Project Kuiper (KuiperSat-1 u KuiperSat-2), 3amymieHHbIe
B Hayaje OKTsAOps Ha opOutry, pabortaroT mrarHo. B pamkax tectupoBaHus ObLIM
IIPOBEPEHbl BCE YCTPOMCTBA M CHUCTEMBbI, Ha 3€MJII0 TPAHCIUPOBAIOCH BUIEO B
paspemienuun 4K, Takke OblUla TPOTECTUpPOBAHA JIBYCTOPOHHSSI BHJIECOCBSI3b.
KoMnanusi mpoJo/IKUT TECTUPOBAHHE W MPHUCTYNMHUT K MAacCOBOMY IPOU3BOJCTBY
CITyTHUKOB CBS3H.

dopMUpoBaHUE COOCTBEHHOTO CO3BE3/MsI HA OpOUTE MJIAHUPYET HAYaTh YXKE B
caeayromnieM roay. Ot denepanpHoit komuccun no cBsizu CIIA (FCC) y Amazon
€CTh pa3pelIeHue Ha 3anmyck 3326 CIyTHUKOB.

Uemounux: 2051.vision, 19.11.2023

HNU-cunontuk ot Google nporuo3upyer noroay ObICTpee M TOYHee
CYyNIepKOMIIBIOTEPOB

Kommnanus Google 3anmyctuia, BO3MOXKHO, OJIHY M3 CaMbIX MOJE3HbIX BEPCUI
MCKYCCTBEHHOT'O MHTEIUIEKTa, KOTOpas 3aHUMAaETCs MPOrHO3MpOBaHueM noroast. MU
noa Hazanuem GraphCast mpoien oOydeHHe Ha METEOPOJIOTHYECKUX JAHHBIX 32
nocaeanue 40 ner. OH UCMONB3YET ATAJOHHBIM METOJI YUCIOBOTO MPOTHO3UPOBAHUS
MOTOJIbl, HO MPOBOAMUT PACUYEThl MHAYE, YEM CYNEPKOMIIBIOTEPHI, MO3TOMY €MY HE
TpeOyeTcs: 0COOBIX BHIYUCIUTENIBHBIX MOLUTHOCTEH.

GraphCast cobupaer mpu NOMOIIM METEOCTaHIMM, paJapoB M CIIYTHHUKOBBIX
M300pakeHuid co Bced 3emiM JaHHbIe O Oojiee YeM MWUIMOHE OTAENBbHBIX TOYEK
atMocepnl. IlnaHera mOKpHIBaeTCS BUPTYyaJIbHOM CETKOM C pa3sMepoM sYCHKH
0,25 rpagyca mo mmpotre W AoJrore. s KaxkAaoul TakoW SYEHKU HM3MEPSIOTCS
TEMIIEPATypa, NaBICHUE, CKOPOCTh U HANPABJIEHUE BETPA, ILUTFOC BIAXKHOCTD, IPUYEM
Ha 37 pa3HbIX BBICOTAX HAJl ypPOBHEM MODSI.

Jiist pabothl GraphCast Hy>KHBI JTaHHBIE O TIOTOZIE Ha IJIAHETE 3a MPeAbIAYIIne
6 4YacoB M TEKyllME€ 3HAYEHUS, HA OCHOBE YEro OH COCTABJISET MPOTHO3 Ha
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cnenyromue 6 yacoB. M Tak manmee, ¢ miaroMm B 6 YacoB BIUIOTH JI0 MPOTHO3a HA
10 nueii. [Tpu 3TOM, 9TO CaMoO€ yAMBUTEIHHOE, HA ATY pabOTy YXOAUT OKOJIO MHUHYTHI
u M1 B 90% ciydyaeB oka3pIBaeTCsi TOUHEE HauOosee COBEPIICHHOW Ha CEroHs
Mozenu nporuozupoBanus High Resolution Forecast.

Emte nmyumie GraphCast paboTaer mpu olieHKax moroJisl B Tponocdepe, rae oHa
HambOonee BaxkHa i Jroae. 3mece WM mpeBOCXOOUT  MCTHOJIB3YyEMYIO
MereoposioramMmu Mozaenb B 99,7% cnyudaeB. M, HeoXuJgaHHO MJIs coO3JaTenel,
GraphCast Hay4dwics naenaTh JOJATOCPOYHBIE MPOTHO3BI  KAaTaCTPOPUUIECKUX
MIOTOJTHBIX SIBJICHWH. B 4acTHOCTH, OH CMOT MpeJcKa3aTh CUIbHBINA yparaH 3a 9 JHew,
IIPYU STOM MPU3HAKU €r0 MPUOIKEHUS TIOSBIIINCH TOJIBKO CITYCTS 3 JHSI.

GraphCast OyneT pacpoCTpaHAThCS C OTKPBITHIM UCXOIHBIM KOJIOM.

Ucmounuxk: techcult.ru, 18.11.2023

NHPOPMAIIMOHHBIE TEXHOJIOI'MHU

HcnbiTanus nepBou JJa3epHoOil CBSI3M B OTKPBITOM KOCMOCE MPOILLIM YCIEIIHO

13 oktsa6ps 2023 roga Ha OOPTYy TSHKENOro KocMUueckoro ammapara Falcon
Heavy ornpasunace muccus HACA Psyche. Ee ocHoBHas 3agada — uccienoBaHue
actepouna 16 Psyche B ['maBHOM mosice, HO Ha OOpPTy TakKe HaXOIUTCS U APYrou
skcepumeHT. 310 DSOC (Deep Space Optical Communications), IepBbIil TeCT HE
paamo-, a Ja3epHO-ONTHUYECKOW CBs3W Il JainbHero kocmoca. Ceromnss JPL
noaTBepauia, urto 14 Hos0ps 2023 roma skcnepument DSOC ycmemniHo mnepenan
Ja3epHbIM  CUTHaim OJMXKHETO HH(PAKpaCHOTO Juana3oHa, 3aKOJAUPOBAHHBIM
C TECTOBBIMM JaHHBIMH. JTO OBUIO CIIE€JIaHO C PACCTOSIHUS MOYTH 16 MIIH. KM, WIH
npumepHo B 40 pa3 pansiie, yeM JlyHa ot 3emiu, Ha Teneckon Xeina B [Tamomape,
npuHaaiexanmii KanupopHuiickomy TEXHOJOTMYECKOMY HHCTUTYTY. ODTO camas
yAaJieHHas JEMOHCTpallvs ONTUYECKOM CBSI3M M3 KOTJa-1u00 MPOBOJUBIIUXCSA U
ycnex neporo ucnbeitanuss DSOC. PannuM ytpoM 14 HOsIOpsT 1€MOHCTpaIlMOHHBIN
obpazenr texHojorun Ha Oopty «Ilcuxem» yBuaen cBoil mepBbiid cBeT. [loneTHbIi
Ja3epHBIA MpUeMOoIepeIaTyuK 30H1a, CIIOCOOHBIN MOChUIaTh U MPUHUMATh CUTHAJIBI
B OykHeld MH(pakpacHOW 00acTd, MOJIKIIOUMIICA K BOCXOJSIIEMY Ja3epHOMY
MasiKy, TniepenaBaemomy Ha 0Oa3e JPL Table Mountain BOmu3u PaliTByna
(Kanudopuust). Mask noMor mnpuemoriepeaTuuKy HaBECTH Jia3ep Ha TeJeCKOIl
Xenna B Ilanomape, pacnonoxeHHbld B 130 kM k tory or CTO0JIOBOM TOpHI, a
aBTOMATHUYECKWE CHUCTEMbl Ha NPUEMONEPENATUYMKE W HA3EMHBIX CTaHIMAX
BBITIOJIHWJIM TOYHYHKO HACTPOWKY. TecTOBbIE NaHHBIE NEPEAABAIUCH OJHOBPEMEHHO
yepe3 BOCXOISIIMN M HUCXOISUIMHN J1a3epbl. XOTS 3TO ObUIM HE HAay4HbIE JAHHBIC
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muccuu Psyche, kak mianupoBanoch, 3T0 Bce paBHO ObLI O0JbIION yenieX. B Teuenue
KOPOTKOTO BPEMEHM C MOMOINIBIO JIa3€pOB MOKHO ObLIO MepenaBaTh, MPUHUMATh U
NEKOUPOBATh TOJIBKO HEKOTOPHIE TaHHBIE.

Obmen bumamu ceema

OTU naHHble UMEIT (QopMy OUTOB — MeNbyaWIMX €AMHMI] HWH(OpMaluwu,
KOTOpbIE MOXET 00paboTaTh KOMIIBIOTEP, 3aKOAUPOBAHHBIX B (POTOHAX Jaszepa, T.C.
KBaHTOBBIX yacTunax cBera. llocime Toro kak BbICOKOA((HEKTUBHBII MaccuB
CBEPXMPOBOASIINX JAETEKTOPOB 0OHApy UBaeT (GOTOHBI, /ISl U3BJICUCHUS JAHHBIX U3
OTZIENbHBIX (POTOHOB, MOCTYMAIOMIMX HA TeliecKom Xeina, MCHOJb3YIOTCS HOBBIE
MeTonbl 00padoTku curHanoB. Llens skcnepumenta DSOC — npoaeMOHCTpUpPOBAThH
CKOopocTh Tiepenaur aaHHbix B 10-100 pa3 Beime, 4eM Yy COBPEMEHHBIX
PaIMOYaCTOTHBIX CUCTEM, UCIIOJIB3YEMBIX CErOJHSI Ha KOCMHYECKUX ammaparax. Kak
B PaJIMOCBA3M, TaK U B JIA3€pHOM CBS3U OJIMKHErO0 MH(PAKPACHOTO AMAna3zoHa s
nepeadynd JIaHHbIX MCIOJIb3YIOTCSl 3JEKTPOMArHUTHBIE BOJHBI, HO B OJMKHEM
MH(pPAKPACHOM CBETE€ OHHU 3aKJIIOYEHBbl B 3HAYUTEIBHO OO0Jiee Y3KHE BOJHBI, YTO
MO3BOJISIET HA3€MHBIM CTAHLIMSAM MOJTY4YaTh OOJIbIIE JaHHBIX. DTO TOMOXKET Oy yIIUM
NUIOTUPYEMBIM U POOOTHU3UPOBAHHBIM HKCCIIEIOBATEIbCKUM MHCCHSIM, a TaKXKe
HAy4YHBIM MPUOOPaM C BBICOKHM Pa3pEIICHUEM.

Cnenyromue maru g1 DSOC (u Ilcuxeun) Ilocie 3Toro mepBoro KpymHoOro
ycnexa komanaa DSOC Oyaer pabotarh HaJl COBEPIICHCTBOBAHUEM CHCTEM,
YIOPABJISIIONIMX HaBEICHUEM HHUCXOJSIIEro jazepa Ha OOpTy mpuemoreperaTdyuka.
Kak TosibKO 3TOT pyOex OyAeT TOCTUTHYT, IPOEKT CMOXET HayaTh IEMOHCTPUPOBATH
YCTOWYMBYIO TMepefady JJaHHBIX C BBICOKOW MPOMYCKHOM CIOCOOHOCTBIO OT
npuemonepenatunka B I[lagomape Ha pa3nuyHble pacCTOSHUS OT  3eMIIH.
Hemonctpauus TexHojsorun DSOC nomkHa TakkKe KOMIIEHCUPOBATh BpeMs
INPOXOXKJIEHHWs CBeTa OT 30HAa A0 3emyid Ha OosibliuxX paccTosHusX. [lpu
MakKCcUMalbHOM yhaineHuu Psyche oT Hamed mianetsl (oToHam OJIMXKHErO
uHppakpacHoro auanazona DSOC motpebdyercs okojo 20 MUHYT AJisi OOpaTHOTO
nyTH. 3a 3TO BpeMsl U 30HJ, W IUIAHETa YCIEIT nepemMectuthes. [loatomy nasepsl
BOCXOJISIIET0 M HUCXOJAIIEr0 KaHAJOB JOJKHBI OyIyT aJanTHUpOBaThCS K
U3MEHEHUI0 TosiokeHus. [Ipexae yeM JOCTUYBL 3TOM IeJId, MPOEKT JOJKEH ObLI
IPOBEPUTh HECKOJIbKO  JIpyrux HdTamoB. OT CHATHS  3alUTHOM  KPBIMIKH
npueMornepesaTIiKa MOJIETHOTO Jiazepa A0 BKIIOYEHHs npubopa. Bee 3t sTamsl
ObLIIM YCIIEIIHO BBIMONHEHBI. TeM BpemeHeM 30HA Psyche mpoBoaut coOcTBeHHBIE
UCIIBITaHUs. B TOM umMcie BKIIOYEHHE JIBUTATEIbHBIX YCTAHOBOK M HMCHBITAHMS
npudOPOB, KOTOpbIE OYyAYyT MCIOJIBL30BaThCS AJIsl M3ydyeHus acrepouna Psyche, korma
OH BBIIJIET Ha ero opouty B 2028 roxy.

Uemounux: new-science.ru, 19.11.2023
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SpaceX oTKpbLJIa HOBBII 3aB0J B Texace 1o Npou3BOACTBY KOMILJIEKTOB
Starlink

Kommanusa SpaceX 3aBepmmia CTpOUTENBCTBO HOBOro 3aBojaa B bactpome
(mrar Texac), KOTOpwIM OyJeT HCIOJIb30BAThCA JJIsi IPOU3BOJICTBA KOMILJIEKTOB
noakroueHus s Starlink. Ha HoBoM 3aBojie OyeT cocpeloTOUeHO MPOU3BOICTBO
pa3JIUYHBIX AHTEHH, OT CTAaHJAPTHBIX JO BBICOKONPOU3BOAMTEIBHBIX, A TaKXKE
MapIIPYTHU3aTOPOB M PA3IMYHBIX akceccyapoB. denepaiibHass KOMHUCCHUSI IO CBSI3U
CIHIJA Ttaxxxe HEJAaBHO BblJaja KOMMIaHWU SpaceX pa3pelieHre Ha IMPOU3BOACTBO
JIBYX HOBBIX aHT€HH, OJIHA U3 KOTOPBIX OyJIeT MEHBIIIE MPEICTABICHHBIX 10 CUX TOP.
BepositHOo, oHa Oyner mpeaHa3zHaueHa i oOecriedYeHUs CBSA3M B JBWIKCHHH, a €€
pa3Mepbl TO3BOJISIIOT JIETKO TPAHCIIOPTUPOBATH €€. [lenapTaMeHT JULIEH3UPOBAHUS U
perynupoBaHusi mrTara Texac mnpeaocTaBuil KoMmmaHuM SpaceX B I0Jb30BAHUE
TEPPUTOPHUIO TUIONIAJbI0 OKOJIO 48 Tbhic. KB. M. CTpPOMTEIBCTBO HOBOTO 31aHUA
Havasioch 10 suBapsa npouwtoro roga. Ilo ganusiMm TDLR, cMeTHas cTOMMOCTb 3TOM
omepanuu cocTtaBisger okojo 43 wmiH. gomwt. 3aBoj  Starlink  pacmosoxken
B HETIOCPEJICTBEHHOM Om30cTH OT Apyrux komnanuii Mnona Macka — Tesla u The
Boring Company. Ilocnegnsis HaxoauTcs Ha paccTossHud okojo 100 meTpoB u
COeJIMHEHAa ¢ HOBBIM 3aBOJIOM TOA3eMHBIM TOHHENeM. [ uradadpuxa Tesla, HanpoTHB,
pacnosioxkeHa B OCTUHE, 4yTh MeHee 4eM B 40 KM.

OcHoBHBIMHM (pakTOpamMu, 3amemnsroniuMu poct Starlink, sBastoTcs nBa:
CKOpPOCTbh JTIOCTABKH CITyTHUKOB Ha OpPOMTY M MPOU3BOJCTBO KOMIUIEKTOB. SpaceX,
MoXOoXKe, OJM3Ka K pemieHuro obeux 3tux mnpodieM. B Tedenume 2023 roma ™Mbl
HaOJII0/1aeM YBEIIMYEHUE CKOPOCTH 3aIyCKOB, UTO MO3BOJISIET BHIBOJAUTH HAa OpOUTY
O4YeHb 00JIbIIIOE KOJMYecTBO cimyTHUKOB. C Havana 2023 roaa, BeIMOJHUB 50 MUCCHUH,
KoMmmaHus BbiBena B kocMoc 1710 cnyrHukoB Starlinks, a Bcero ¢ mas 2019 roga
obuto 3amymeHo 5374 cnytHuka. Temepp SpaceX pacmosaraer TpyIIHPOBKOM,
CIIOCOOHOM TOKpPBITH BECh 3€MHOW IAp M TapaHTHUPOBATh BBICOKYH) CKOPOCTh
COCJMHEHHUs, UTO 00eCIeYnBaeTCs pa3BepThiBAaHMEM HOBOro cnmyTHuka Starlink V2
Mini C TIOBBIIIEHHOW MPOU3BOAUTENBHOCTBIO. CIyTHUKHM HEOOXOIUMBI IS
obecrnieyeHus: 10CTaTOYHOTO TEPPUTOPUATBHOTO TMOKPHITHS, HO 3aTeM HEOOXOAMMO
MPEA0CTaBUTh KJIMEHTAM KOMILJIEKThI, YTOOBI OHU MOTJIM PEaJIbHO TMOJIYYUTh JIOCTYII
K yciayre. 3a mpoiueaniie rofasl SpaceX CTOJKHYJIAch C PsAJOM IpoOjeM IpH UX
MPOU3BOJICTBE, NEPBOHAYAIBHO MpPOJIaBas WX 3HAYUTEIIBHO HIKE CEOECTOMMOCTH.
B cenTsa0pe kommnanusi 00bsBUIIA, YTO KOMILUIEKTHI OOJIbIIIE HE TIPOJIAIOTCS B YOBITOK,
a 4YHCJIO AaKTUBHBIX MOJIb30BaTENCd MPEBBICMIIO JBa MWUIMOHA. PocT wyucna
IIOJIB30BATENICH 3a 3TU MECSIIbl OB JIMHEHHBIM, a HE SKCHOHCHIIMAIbHBIM, Kak
MOXHO OBITIO ObI OXKHJATh OT cepBHUca Takoro Tuma. CTOMMOCTh MOKYIKH I10-
MPEKHEMY OCTA€TCSl HEJOCTYITHOW I IIMPOKUX CJIOE€B HACEJIICHUS, KPOME TOTO, B
HEKOTOPBIX PETrHOHaX Yyclyra JOCTUrJa HAchImeHUs. PaKTUYECKHW CIIYTHUKU Ha
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opOuTe HE CHPABISIOTCA C OOJILIIUM KOJMYECTBOM IOJKIIOYAEMbIX AHTEHH, YTO
BBIHY)KJaeT SpaceX OrpaHMYuTh NPOJAXU B OTUX paloHax. YBEIMYECHUE
MPOU3BOJCTBA KOMIUIEKTOB MOXET II03BOJIUTh CEPBUCY pa3BUBAThCA ObICTpEE,
MOCKOJIbKY MPOOJIEMBI C CEThIO, TOX0KE, PEIICHBI.

Ucemounux: New-Science.ru, 15.11.2023

Kwuraii 3anmyckaer camyio ObICTPYIO B MUP€ HHTEPHET-CETh
(1,2 TepaduTa B CEeKyHY)

Kuraii 3asBisier o co3gaHuM caMoOW OBICTPOM B MHpPE KOMMEPUYECKOM
MHTEPHET-CETHU, CKOPOCTh KOTOPOM HACTOJIBKO BbICOKa (1,2 TepabuTa B CEKYHIY), YTO
no3BoJisgeT nepeaaBath 150 ¢puapMoB B paspemiennu 4K MeHee 4eM 3a CeKyHIy. ITOT
IPOPBIB  OBICTPO TMPHUHECET TMOJb3Yy LEJIOMY psiy OTpaciedl, B TOM 4YHUCIE
0o0pa3oBaTesbHbIM M UCCIEN0BATENBLCKUM yupexaeHusiM. Beab Takas cucrema
MO3BOJISIET YHUBEPCUTETAM, UCCIIEI0OBATEILCKUM JTA00OPATOPUSIM U APYTMM HAYUYHBIM
yupexaeHUsIM ObIcTpee OOMEHUBATHCS OTPOMHBIMH OOBEMaMHU JIaHHBIX M MOJIy4aTh
kK HuM jpoctyn. C 2013 roma B Kurtae peanmsyercs amOuIMo3HBIN npoekt Future
Internet Technology Infrastructure, wim «FITI». DT0 psia MHULMATUB, SBISIOIIUXCS
YaCThIO CTPATErMU TEXHOJIOTMYECKOTO pa3BUTHs cTpaHbl. [[porpamma HampaBieHa Ha
pa3BUTHE LEJIOTO psia HANpaBICHUM, BKJIIOYAsl HWCKYCCTBEHHBI WHTEIUIEKT,
WuTepHeT Beuieil, cereByto HHGpacTpykTypy U MHorue apyrue. Coenunenue [lekun-
Vxanp-I'yanuwxoy saBisiercs «moanpoekrom» FITI. 2OTto HoBas BOJOKOHHO-
onTHYecKas UHPPACTPYKTYpa, COSTUHSIONIAS TPU KUTAUCKUX rOpoa, OUIIMaIbHBIHN
3aIyCK KOTOPOW COCTOSUICS B MOHEJENbHUK. B paMkax 3Toro HoBoro npoekra Kurai
3asBISIET O CO3JaHUM camoi ObicTpoi MHTepHeT-ceTu B MUpE, MaKCHMallbHas
CKOpPOCTh KOTOPOW 3HAYUTEJIbHO NPEBOCXOJUT AHAJOTUYHBIE MOKA3aTENU IPYTUX
CTpaH.

Kak cooOmaercss B mpecc-penuse, Mpokiajka CeTHu MPOTSHKEHHOCThIO Oojiee
3 TBIC. KM CTaJla pe3yJbTaTOM COTPYIHMYECTBA HECKOJIbKMX KOMIIaHUH. B mepByro
ouepenb 310 komnanuu Huawei Technologies u China Mobile, oquH 13 KpynmHeHIIux
KUTaNCKUX ONEPAaTOPOB CBA3U. B mpoekTe Takxke ydacTBYIOT YHuBepcHuTeT L{nHxya u
CERNET (Kwuraiickas oOpa3oBaTeibHass U HCCIEAOBaTeIbCKas ceThb). PexkopaHbie
CKOpOCTHU i cyllecTByromei cetu HoBast kuTalickasi ceTb 001aaeT noTpscaroniei
MPOMYCKHOM CHOCOOHOCThIO — 1,2 Tepabuta B CEKyHAY, 4YTO MPEBOCXOAMT
BO3MOKHOCTH CaMbIX OBICTPBIX CeTeil B Jpyrux crpaHax, Hanpumep, B CILA, rae
CKOPOCTb Mepe/layu JaHHBIX B HacTosIee Bpems coctaisieT 100 rurabur B ceKyHIy
(xoTss B Ommkaiilnee BpeMs OyleT pa3BepHyTa HSKCIEpUMEHTaldbHasi CEeTh CO
ckopocThio 400 rurabut B cekyHay). Onnako Kurtaro He NMpUHAAJIECKUT MUPOBOM
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pPEKOpZl IO BCEM ONEPAlMOHHBIM cpegaM BMecTe B3IThIM. (CKopee BCEro, OH
nocranercs SlnoHuu, KoTopas yxxe nmpeojoiiena otMeTky B 300 TepabaiiT B CEeKyHIY.
OnHako 3TOT SIMOHCKUM peKopA OblUT JAOCTUTHYT TOJBKO B JKCIEPUMEHTATHLHOM
MOPSJIKE, B YHUBEPCUTETCKOM TOpOJKE. ITO HE KOMMEpUYecKas WM OOIEeCTBEHHAs
cetb. TakuM o0OpazoM, pEKOp] CKOPOCTH MJIA JCUCTBYIOIIEH CeTH (KOMMEPYECKOMH
WM MyOJMYHOM) B HacToslIee BpeMs npuHauiexkutr Kurato. He roBopst yxe o Tom,
YTO OH NPEBOCXOJUT OKHMIAHUS OTPACIEBBIX DKCIIEPTOB, KOTOPHIE MPOrHO3UPOBAIIU
MOSIBJICHHE CETEH CO CKOPOCThIO 1 TepaObuT B CeKyHIy TOJIBKO K 2025 romy.

Obnacmu, komopbsie Mo2ym ObICIMPO NOJYUUMb 8bI200Y

Coznanme moJo0HOM BHICOKOCKOPOCTHOHM CETH MMEeT OOJbIIOe 3HAYCHUE IS
pa3BUTHsA CTpaHbl. Hampumep, MpOEKT mpeasaraeT WAcalbHYH HH(PPACTPYKTypy
CBS3M I 0Opa3oBaTeNbHBIX M HAyYHBIX YydUpexaeHuid. Bemp Takas cucrtema
MO3BOJIICT PA3IMYHBIM YUPEIKIACHHUIM, BKIIOUas YHUBEPCUTETHI, NCCIIEIOBATEIbCKIE
JabopaTopud W JIpyrHMe HaydyHble MHCTUTYTHI, ObicTpee U 3ddPeKkTuBHEE
O0OMEHWBAThCS OTPOMHBIMH OOBEMAaMH JaHHBIX W TOJNy4aTh K HHUM JOCTYII.
CrocoOHOCTh TakuX ceTreil o0pabaTbiBaTh OOJbIINE OOBEMBI JJAHHBIX Ha BBICOKHX
CKOPOCTSIX TaKKe BaKHA JUIS TaKUX TEXHOJOTHMUECKUX NPHUIOKEHUH, Kak
MOJIKJIFOUEHHBIE aBTOHOMHBIC TPAHCIOPTHBIE cpeacTBa W ycrpoiictBa 5G
(BeIMTpBIBatOlE OT OoJsiee 2 (HEKTUBHON HA3EMHON PETPAHCIISAIMOHHON CEeTH). JTa
HOBas ceTeBas HMH(]PPACTPYKTypa MOXKET TakKe CIocoOCTBOBaTh pa3padOTKe W
AKCIIEPUMEHTATFHOMY TPUMEHEHHUIO HOBBIX TEXHOJOTHUYECKHUX KOHIemmuid. OaHuM
CIIOBOM, B 3m0Xy bombmux JlaHHBIX BBICOKOCKOPOCTHAsi CETh, IMOAOOHAs 3TOM,
obecnieunBaet 0osee 3G PEKTUBHOE yIIpaBIeHUE OTPOMHBIMU MaCCUBAMU JaHHBIX.

Uemounux: New-Science.ru, 16.11.2023

AHOHCHpOBaHa HOBad CMAapT-KOJOHKA C IKPAHOM 0T «AHIACKCa»

Ha dopyme YaC 2023 komnanus «SHIEKC» MpeAcTaBUiIa CBOKO IMOCIEIHION
pa3paboTky — yMHYI0 KOJIOHKY «Cranuus [yo Makcy (puc. 9).

Puc. 9. Yunaa kononxa « Cmanyus [yo Maxcy
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Odurmaneubiii  calit poccuiickoro IT-ruranta cooOmIMI, YTO OCHOBHOM
0COOEHHOCTBIO ATOM MOJIEH CTajla HAJTMYMEe CEHCOPHOIO AKpaHa, KOTOPHIM OCHAIIEH
MMOBOPOTHBIM MEXAHU3MOM, MO3BOJISIIOIIMM HU3MEHATh YIrOJl HAKJIOHA. <«SIHAEKCY
nosunimonupyer «Cranmuto  Jlyo Make» kak ¢iaarMaHCKoe — YCTPOMCTBO,
MPEIOCTABIISAIONIEE BO3MOKHOCTh HACTPOMKHU YyIJjla SKpaHa.

Kak u B mpenpiaymmx mopaensx ot «Axmgekca», B «Jlyo Makc» BcTpoeH
MOAyJb Zigbee s ynpaBiaeHUs YMHbIM JTOoMOM. [lonb3oBaTensiM 00€matoT YUCThIN
U JICTAIM3UPOBAHHBIN 3BYK Ojarojnaps AMHaAMUKaM U caOBydepy, HHTErPUPOBAaHHBIM
B YCTPOMCTBO.

TexHUYeCKre XapaKTePUCTUKHU, BOSMOXKHOCTH SKpaHa U CTOUMOCTb HOBUHKH
OyIyT pacKpbIThl B JEHb CTapTa Mpea3aKka3oB, KOTOPbIM Ha3HaueH Ha 28 HOSIOps
2023 rona.

Uemounux: runews24.ru, 17.11.2023

Mesiomanbl ykacHO orop4yenbl, 4To uX SPOTIFY-Taty co BpemeHeM nepecTalT
Pacno3HaBaThCsl CKAHepaMu

YtoOsl 0Ka3aTh CBOK MPEAAHHOCTDH JIOOMMOM TpymIie MeJIOMaHbl TOTOBBI Ha
MHoroe. K mpumepy, ogHM AeNal0T TaTYUPOBKU C UX HU300pak€HUEM, IPYrue —
«TreyararT» (Ha Tele) TeKCThl MomyJspHbIX mneceH. C MosiBIeHHEeM MOOUIBbHBIX
TenedOoHOB (haHAThI CTAU 3arpy»aTh B HUX MOJIIOOUBIIHECS MYy3bIKalbHbIEe TPEKU. U,
HAKOHELl, OfHa W3 NOCJIeIHUX (UIIEK — KOAbl MJisi BOCIPOM3BENCHUS MECEH Ha
SPOTIFY.

Tenepp TaTy B BUIE CTWJIM30BAHHOTO IITPUX-KOJIAa MOKHO OTCKAaHHUPOBATH C
NOMOIIbI0  cMapTdoHa, UYTOOBI  BOCHPOM3BECTH  KOHKPETHYIO MECHIO  CO
CTPUMHUHIOBOTO cepBuca. HoBuiecTBo 00pesno OOJBIIYI0 MOMYISIPHOCTb: ThHICSYH
MEJIOMAaHOB BBICTABIISIIOT HANIOKa3 CBOM MY3bIKaJIbHBIE «METKI» B COLICETSIX.

OpHako, Kak M BCsKas TaTyUPOBKA, MY3BIKAJIBHBIA KOJ CO BpPEMEHEM
yTPauyMBAET MPEKHIOK YETKOCTh U MEPECTAeT KOPPEKTHO CUUTHIBATHCS CKaHEpaMH.
bonee Toro, naxe TOJBKO YTO HAHECEHHOE M300pakeHHE — BOBCE HE TapaHTHs, YTO
MPUIOKEHUE CMOKET €r0 Pacrno3HaTh.

Jleno B TOM, 4TO IITPUX-KOJ JOJDKEH OBITh CKONMMPOBAH M HAHECEH Ha TEJO
MaKCUMaJbHO TOYHO. Maeiilliee OTKJIOHEHHWE OT OpPUTMHAJla MOXKET CBECTH BCE
yCWJIMSI Ha HET.

Ucmounux: techcult.ru, 19.11.2023
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Cysepennbiii npuem: B MOTHU co31a10T aHTEHHY JJI1 0TE4eCTBEHHOT0 AHAJIOTa
Starlink

HoBas paszpaGoTka caenaer CIyTHUKOBBIM HHTEPHET JIOCTYNHBIM B Halleil
CTpaHe.

Yuensie MOTU paboTaroT Haja co31aHUEM NEPBOM B HAIIEW CTpaHE aHTEHHBI
JUISl TIOJIb30BATEILCKOTO TEPMHUHAJA CIIyTHUKOBOM CUCTEMBI CBs3U «Kcmpecc-PBy.
Ona no/mKHA 00€CTIeUUTh TOCTYI B UHTEPHET U3 000 Touku PO. [lokymnka Takoro
o0opy0oBaHusl B JPYrMX CTpaHaxX OCJOKHEHA W3-3a CaHKIMA. AHTeHHa Oyjaer
COOTBETCTBOBAaTh  3apyO€KHBbIM  aHajoraM 1o I[eHe W  TEeXHUYECKHUM
xapakrepuctukam. CepuilHO€ MPOU3BOJICTBO HaMepeHbl HadyaTh yxke B 2024 roxay, a
BBIBO/I HA OPOUTY CIIyTHUKOBOU IpYNIUPOBKH IJIAHUPYIOT Ha 2025-11.

Nuxeneppt MOTU pazpabaThiBalOT MEPBYIO OTECYECTBEHHYIO AHTCHHY JIS
M0JIb30BATENbCKUX UHTEPHET-TEPMUHAIIOB I100aTbHBIX CITyTHUKOBBIX CUCTEM CBSI3H,
agajornyaeix 3HamenuToil Starlink Mnona Macka. C ee noMoIp0 00ecIeunBacTcs
YCTOMYMBOE UHTEPHET-COEIMHEHUE B 000U TOuke MUpa. B miaHax cnenuaiucToB K
KOHI[y Troja coO3/aTb JCHCTBYIOIIUM MaKeT YCTPOWCTBA, OOJamaroIieii BCeMHU
OCHOBHBIMM TE€XHUYECKUMH XapaKTEPUCTUKAMU OyIyIIETO U3ETHS.

[Tocne storo Ha ®dusrexe HaA4HYT pabOTy Haj OMNBITHBIMU OOpasimamu. OHU
JNOJDKHBI ~ OBITh  NE€pellaHbl  MNPENNPUSATUSAM Uil JaJbHEWIIEro  CepuiHOro
npou3BojicTBa yke B 2024 romy. AHTEHHa CO3[aeTCs CIEHHAIBHO JJIsi PabOTHI C
KOCMHUYECKOW TpynnupoBKor «Ikcupecc-PBy», mepBblil CHyTHHK [J18 KOTOPOWM
IJIaHUPYIOT 3anycTuTh B 2025-M. Ceiluac Ha OTEUYECTBEHHOM PBIHKE HET MPOJYKTOB
¢ GYHKIHMOHAJIBHBIMU BO3MOKHOCTSIMU U CTOUMOCTBIO, KOTOPBIE MOIXOIUIN OBl JIs
UCIIOJB30BaHUsA B OTEYECTBEHHBIX  CIIyTHUKOBBIX  TepMuHamax. 3-3a
AHTUPOCCUUCKUX CAHKIMK MOKyNKa MX Ha 3amaje Wid B JAPYTHX CTpaHax JMOo
HEBO3MOXKHA, JIMOO CHJIBHO 3aTpyAHEHA.

«Ha poccuiickoM pbIHKE HET TaKOW aHTEHHOW pelnieTKH, KoTopas Oblia Obl
crocoOHa paboTaTh CO CIYTHUKOBOM CHUCTEMOM, MpHU 3TOM OblIa KOMITAKTHOW H
JOCTYIHOM MO I€HE. DTO CBS3aHO C TEM, YTO caMma CIyTHUKOBAs TPYIIHPOBKA,
KOTOpasi 3alyCKaeTcsi B KOCMOC, COBCEM HOBash», — pPacckazajl pPYKOBOIAUTEIb
naboparopuu paauopotoHuku MOTU JImutpuit GumoHOB.

AHTEHHa pa3MellaeTcs B 3allUTHOM Kapkace JnuHOM okoiio 80 cMm m
tonmuHoi 20 cM. BHyTpu Hero pacmnosaraercsi ¢a3upoBaHHas pelleTka, KOTopas
MOET aBTOMATUYECKN HABOJMUTHCS HA CITyTHUK KAK MEXaHUYECKH, TAK U C IOMOILBIO
ANEKTPOHHBIX MeTonoB. [llupuHa nyda, yepe3 KOTOPBIM OCYILIECTBISETCS CBA3b,
cocTaBisieT Bcero 1.5-2 rpagyca. MexaHuueckass KOPpPEKIUsT AHTEHHbI OOBIYHO
UCIIONB3YETCSl NPU NEPBUYHOM pa3BEPThIBAHUM TEepMHHana. A KOrja CBA3b YXKeE
YCTaHOBJICHA, OHA MOAAEP/KUBACTCS C MOMOILIBIO JIEKTPOHUKH.
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DTa TEXHOJIOTHS IO3BOJIIET MCIIOJIb30BaTh TEPMHUHAN JIa)K€ Ha JBUKYIIHXCS
00BEKTax, KaK Moe3/1 WK aBTOMOOMIIb, TaK KaK MOJICTPONKA JeIaeTCsl O4€Hb OBICTPO.
IIpu co3maHuy aHTEHHBI Pa3padOTUMKH HMCIIOJIB30BAJIM CTaHAAPTHBIC MaTepHabl.
dakTUYECKH 3TO MHOT'OCIIOMHAS TIeYaTHas IjIaTa, COCTOSIIAs U3 CIOCB AMAJICKTPUKA,
METaJIJIa U CKIIEUBAIOIIUX DJIEMEHTOB.

OCHOBHBIMHM  1I€JIEBBIMM  XapPaKTEPUCTUKAMH JJISI  Pa3pabOTYMKOB  OBLIN
MPOITYCKHAs CIIOCOOHOCTh W II€Ha aHTEHHBI. BO3MOXHOCTEH OTEUEeCTBEHHOTO
YCTPOMCTBA JIOCTATOYHO, YTOOBI OOECICYNTh HAJCKHYIO HHTCPHET-CBS3h JUIS
MOJIB30BATENs, @ CTOMMOCTh Pa3paO0TKM 3KBHBAJICHTHA 3apyOC)KHBIM aHAJIOTaM,
OTMETHUJIU Pa3padOTUHKHU.

Ucemounuxk: rlocman.ru, 15.11.2023

B IlepMckoM mosiuTexe 00bABHIM O CO3AAHUN AKYCTHYECKOT0 CEHCOPHOT0
IKpaHa

Cneunanuctel I[lepMckoro mnoiurTexa MOACIUIUCH CBOUMH yCleXaMH U
pacckazaiy O pa3paboTKe MEepPCHEeKTUBHOTO CEHCOPHOrO AKpaHa, (PUKCHUPYIOIIETO
TOYKM KAacaHMsl Ha TIOBEPXHOCTHM MO 3BYKY 3a CUET OIpEACNIeHUs BpPEMEHH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.

[Ipu sTOoM pabouas MOBEPXHOCTh TAKOW CEHCOPHON TMaHEId MOXET OBITh
BBITIOJTHEHA B JIOOOM pasmepe W (opme, a TpUHIUN PpabOTBI U BO3MOXKHOCTh
UCIIOJIb30BAaHUSI B €€ IMPOM3BOJCTBE JIIOOOr0 THUIA MaTepuala, MOoJpa3yMeBaeT
JIOJITOBEYHOCTh, BaHJJAJI0YCTOMYHUBOCTh U BBICOKYIO TOUHOCTH (puc. 10).

L]

o

Puc. 10. Axycmuueckuii cencoprulii 3kpan, 1, 2, 3 — muxpoghon, 4 — mecmo kacanus

Kak yroununmu B IIHUIIY, xorma mosb30BaTenp KacaeTcsi TaKOTO JKpaHa,
co3JIaeTcsl yJapHas BOJIHA, PacOpOCTPaHAIOLIAsACS MO BCEW CEHCOPHOM IaHenu, a
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UHTETPUPOBAHHBIE B CHUCTEMY MHUKPO(DOHBI PETUCTPUPYIOT MOJTydaeMble 3BYKOBBIC
KoJIe0aHusl — MPHU STOM J0 Ka)XI0TO MUKPOGOHA 3BYK JOXOIUT Yepe3 ONMpeaesieHHOE
BpeMSI.

3aTeM O3TH JlaHHbIE MOJydyaeT MHUKpOKOHTposuiep. OH ux oOpabartbiBaer,
IPOBOJMUT pacdyeT BPEMEHHOW 3a/Jep)KKH U CWJIBI CUTHAaja, Ha OCHOBE KOTOPOTO U
oTpeensieT TOYHbIe KOOPAMHATHI KaCaHHs Ha CEHCOpeE.

Kak BbIlIe ye yroBOpuioCh, MaTepHall JIsl TAKOTO aKyCTHYECKOTO CEHCOpa
MOJKET MPUMEHSATHCS MPAKTUISCKUI 000K — OT MeTajuia 0 JepeBa, a OTpaboTKa
CHUCTEMBI, TOKa3aBilas ee paboTy B TOJHOM COOTBETCTBUM C pacueTaMH U
KOMIBIOTEPHBIM ~MOJICTUPOBAHUEM, TPOBOAMUIACH C TIOMOIIBIO AITFOMHUHHEBOU
KOPOOKHU.

Ucmounuxk: techcult.ru, 15.11.2023

HOBBIE MATEPHAJIbI

Crapran UZE npeacraBmj MOAYJIbHYI0 KYPTKY ¢ HACTPAUBa€eMbIM I0I0TPEBOM

Kyptka ¢ mnogorpeBoM oOT cTaprana B OOJacTH 3apsAKM M HOCHMBIX
texHosoruit UZE — 3TO Bcece3oHHas KypTKa C MCIOJIb30BaHMEM TIpadeHa Hu
nepesIoBbIX TeXHoJorui (puc. 11).

Puc. 11. Kypmxa ¢ nodoepesom

TennoBou peXUM KYPTKA MOXKHO HACTPOUTH M0 KEJTAHUIO:

— «MATKUI» JUIS OPOXJaJAHBIX YTPEHHUX YacoB, KOrJa HYKHO JIMIIb JIETKOE
TEILIO;

— «YMEpPEHHBIN» 11 00Jiee XOJI0IHON MOTO/IbI;

— «UHTEHCHUBHBIN» JJI CaMbIX XOJOJHBIX YCIOBHU NPHU PE3KOM MOHWKEHUU
TEMIEPATypbl BO31yXa.
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Bcrpoennsie B kyptky UZE  rpadeHoBble  Trpenkud  00y1aaroT
UCKJIIOUMTEIbHBIMU TETUIONPOBOIAIIMMU cBOMcTBaMU. OHUM HarpeBaroTcs B 3 pasa
ObICTpee, YeM TPaJULIMOHHBIE TPEJIKU, U JOCTUTalOT OOJIee BBICOKUX TEMIIepaTyp —
1o 70°C.

brnaronapss MOAynbHONM KOHCTPYKIMM KypTKa MEHS€T BHEIIHUA BUA U
(YHKIMOHATIBHOCTh 34 CEKYHJIBI — Yy Hee ChEMHbIe MOJKIAaJKa M KAMoUIOH
C UCKYCCTBEHHBIM MEXOM, MOJO0JI JJIsl 3alIUThl OT JOXKAS, PETYIHPYEMble MaH>KEThI
¢ mepuatkamu 0e3 NayiblieB U 3aCTEKKU-MOJIHUH MOIMBIIIKAMHU.

UZE Power Bank coxpanser Temino KypTkd 10 10 yacoB W 3apsbkaeTcs
B 10 pa3 OpicTpee, ueM aHaJIOruYHbIe OJIOKU NMUTaHus (45 MUHYT BMECTO 8 4acoB).

Txkanr UZEShield Opima paspabotana ctapranoMm, dYToObl 00€CHIEUUTHh
HAWJIY4ylIyI0 3alIuTy OT BOAbI U BeTpa. MemOpansl marepuana B 20 Thicsd pas
MEHbIIIE KAl BOAbI, HO OOJbIIE MOJIEKYJ BOJSHOIO mapa. IJTO obOecrneuyuBaeT
MPEBOCXOIHYIO BO3yXONPOHUIIAEMOCTb.

Jlaxke moclie CUJIbHOTO JIUBHSI KYPTKa OCTA€TCsl CyXOM — BCE 3aCTEKKU-MOJTHUU
U BBl OTTAJIKUBAIOT BOJLY.

KypTKy MOXHO 3aCTeTHYTh MOJHOCTHIO MTHOBEHHO C MOMOUIBIO MAarHUTHOMN
3aCTEXKKH.

Croumocts KypTku Ha Kickstarter — ot 24800 pyOiei.

Ucmounuxk: involta.media, 15.11.2023

Co3nan HaHOMAaTepHAJI, 0€30MACHO YAAJISIIONIUIA PEKYPCOPbI
MEJIKOTUCIIEPCHON NbLIH

3a mocnenHee NECATWIETHE COCTOSIHUE MenKoaucrepcHod mneum B Kopee,
10 MHCHHUIO HACEJIEHUs, YXYIUIWIOCh: YBEJIMYMWIOCHh KOJWYECTBO JHEW B IOy,
XapaKTEepU3yOLIUXCS BBICOKOW KOHUEHTPAUEH METKOAUCIIEPCHOM TBUIH.

Kpome Toro, ObuUIMNpEBBbINIEH NOPEKHUA  MaKCUMalbHBIH  YPOBEHb
KOHIICHTpAalluu MEJIKOJUCIEPCHON TbUIM. B oTBeT Ha 310 mpaBurenbctBo Kopeun
yBEIMYMIO (DMHAHCOBBIE BJIOKEHUS B MEPOIPUSTHUS, HAIMpaBJICHHBbIE Ha PEIICHHUE
po0IeMbl MEJIKON TBLIH.

Mernkas nblIb COCTOUT U3 YACTHIL, KOTOPBIE CIUIIKOM MaJlbl, YTOOBI UX MOKHO
OBLJIO YBUJIETh HEBOOPY>KEHHBIM I1a30M. [lonamas B opraHu3M desnoBeka yepe3 KOxy
U JBIXaTENbHYI0 CUCTEMY, 3TH YACTHIBI MOTYT BBI3bIBATh Pa3iU4YHbIC 3a00JI€BAHMS.
[Io naHHBIM HcCClenOBaHUS, NMPOBENEHHOTO KOpeCKHUM HMHCTUTYTOM OKpPYKarOUIEH
cpenbl, Tpu U3 aecaTH uenoBek B Kopee cramkuBanuch € 3a00J€BaHUSIMU,
BBI3BAHHBIMH ~ MEJKOAUCHepcHOW mbuUibto. [IpumeuarenbHo, uto NO, wu NO,
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ABJISIFOIIAECS OJHUMHU W3 OCHOBHBIX KOMIIOHEHTOB BBIXJIOIIHBIX Ta30B, W3BECTHBI
KAaK UCTOYHUKHU MEJKOIUCIIEPCHOMN MBLIH.

B cBa3u cotum  Kopelckuil HMHCTUTYT TpakAaHCKOTO CTPOUTENIbCTBA
u ctpoutenbHbix — TexHosorui (KICT, mnpesuaent Kum bén Cyk) paszpaboran
MaTepuan s KJIOYEBBIX KOMIIOHEHTOB, CHocoOHbIM morjomars NOx u SOx
HKOJIOTUYECKU YUCTHIM U 3 (PEKTUBHBIM CIIOCOOOM.

B Hacrosimiee BpeMsi CeleKTUBHOE KaTanuTtuueckoe BoccTaHoieHue (SCR)
u cepoourictka  JbIMOBBIX  ra3oB (FGD),  ocHOBaHHbIE  Ha OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUAX, SBISIOTCA OJHUMH U3 HAaUOOJIEe paclpOCTPaHEHHBIX
MeTon0B yaaneHuss NOX u SOx B nmpoMbIIUIEHHOCTH. OTHAKO 3TH METOJIbI TPEOYIOT
OONBIIMX 3aTpaT TEIUIOBOW PHEPrUU U BBHICOKMX TemriepaTyp. [Ipomie roBops, 31O
BBICOKOOHEPTOEMKHUE METOBI.

B KaueCcTBE aJIbTEPHATUBBI B «Jlaboparopuu DKOJIOTHYECKUX
HaHoMaTepuayioBy npu Jlenapramente sxonorndeckux uccienopanuii KICT negaBHO
ObLT pa3paboTaH MaTepuall, ClIoCOOHBI MTHOBEHHO MUHEPAJIN30BaTh 3arps3HSIONINIE
BEILIECTBA C IMOMOILIBIO CIIOKHOTO MexaHu3ma, Inpu kotopoM SOx u NOX Jerko
aJicopOMpyIOTCS U OKMCIISIIOTCS  IIpU KOMHATHOW  Temmepatype.  Emie ogHO
MPEUMYILECTBO COBPEMEHHOIO0 HAHOKOMIIO3UTHOTO MaTepuaia, pa3padOTaHHOIO
HCCIIeIOBATENIbCKOM TPYIIOM 10 PyKOBOJCTBOM A-pa Jiyeol Bae, 3akimouaetcs
B TOM, YTO OH MOKET ObITh PEreHEepPUpPOBAH ISl IOBTOPHOTO MCIIOIb30BAHUS MyTEM
IPOCTON XUMHYECKOU 00pabOTKH, YTO MO3BOJISET UCIOJIB30BaTh €0 MHOTOKPATHO.

ODTOT KEpaMUYECKUl HaHOMAaTepual, COCTOSIIMA W3 OKCUJAOB HATPHS-
Maprasiia, MpeJCTaBiIsieT cOoO0OW TUOPUIHBIA MaTepuas, COYETAIOIIMN peaKIuu
a7IcopOLIM M OKUCJIEHHS, KOTOpbId xumudecku nornomiaet SOx u NOx, cpa3zy xe
MUHEpaIu3ys X B CyJdb(aT-uOHbl U HUTPUT-MOHBL. MccienoBaTenbckas Trpyrina
omy0IMKOBajaa MEpPBYIO B MUpE padoTy O MaTepuaiax, COCOOHBIX MHHEpPAIU30BaATh
KHCJIbIE Ta3bl IIPU KOMHATHOW Temrieparype. OHH MpOJOJKAT CBOM HCCIIEIOBAHMS,
4yTOOBI clenaTh pa3paboTaHHbIN MaTepHuasl 0oJjiee UPOKO MPUMEHHUMBIM B KaUe€CTBE
HEProd(HEeKTUBHOTO U SKOJOTUYHOTO perieHus s 3p(HEKTUBHOTO CHHXKEHUS
BBEIOpOcOB SOx u NOX.

JHoxTop Jiyeol Bae, Bo3riaBiasiBIIMM 3TOT MPOEKT, OTMETHUII:

«bnarogapst pa3paboTke 3TOrO0 HOBOIO HaHOMaTepuaslia MOSBUIACH
BO3MOKHOCTh PE€aJIM30BaTh CHUCTEMY, MO3BOJISIIOLIYIO JKOJIOTMYECKH Oe30MacHbIM
Y DKOHOMHYECKHU 3¢ HeKTUBHBIM crocooom YMEHBIINTD KOJINYECTBO
MEJIKOJIUCTIEPCHOM TBUIM, OOpa3ymlleiics B ropojckod cpene. Bce atu ycunus
MIOMOTYT HAaCEJICHUIO HACJIaXKAaThCSl YUCThIM U 3J0OPOBBIM BO3IYyXOM.)

HUemounux: innovanews.ru, 20.11.2023
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B Poccun nosisusiach 3ppeKTUBHAS TEXHOJIOIUS CO3AaAHUA BbICOKONIPOYHbIX
CTEKOJI

Cnenmanucramu Bxogsuied B «Pocrex» OHIIII «Texnonorus» paspadborana u
OCBOCHA YHHUKaJIbHasi Majo3aTpaTHas TEXHOJIOTUSI M3TOTOBJIEHUSI BBICOKOIPOYHBIX
CTE€KOJ, MpEeAHA3HAYCHHBIX JJIsi TPUMEHECHUST Ha TPaHCHOpPTE, BKIOYad
YKEJIE3HOIOPOKHBIN, a TAKKE HA UCTPEOUTENAX.

I[To cunoBam JImutpusa UYeuwmHa, OJHOrO U3 TJIABHBIX CIEIUAIHUCTOB
HCCIIeIOBATENIbCKOTO — mojapaszaeneHuss  «TexHomoruw», T1OA0OHAasT  METOJIMKA,
MO3BOJIAIONIAS  CO37]aBaTh IPOYHBIE CTEKJIAa TMPAKTHUYECKH O€3 ONTHUYECKUX
UCKakeHuM, umeerca u ucnonbdyercss aumib B CIIA ¢ KuTtaem u HECKOJIBKHX
€BpOIECHCKUX CTpaHaXx.

OnHako 0COOCHHOCTh POCCHUHCKOM TEXHOJIOTHHU 3aKJIIOYAEeTCs B TOM, YTO IPHU
CO3/IaHMU  DJIEMEHTOB  OCTEKJICHUS  HCIOJB3YE€TCS  MOHOJMTHBIM  JIMCTOBOM
MOJIMKApOOHAT, a 3a pyOeKOM MPUMEHSETCS JTUThE MO JAaBJICHUEM, YTO JOCTaTOYHO
HEJICIIEBO U BECbMa TPYI0EMKO.

I[Ipu »ToM YeuynmH CKPOMHO 3asiBWI, YTO OTEUYECTBEHHAs METOJMKAa IO
CTOMMOCTH TIPOU3BOJICTBA «B COTHH pa3» JCHIEBJIe W JOMOJHWI, YTO TMOJ00HBIM
00pa3om B Poccun yke BBIITyCKAETCS 4acTh DJIEMEHTOB OCTeKJIeHuUs KaOuubl Cy-57 —
HOBEUIIIETO UCTPEOUTEINSI, OTHOCSIIIETOCS K MSATOMY MOKOJIEHUIO.

Ucmounuxk: techcult.ru, 21.11.2023

Poccuiickne OMOTEXHOJIOTH MPUAYMAJIN CAXaP03aMEHUTEIb, HE COeP KallM i
YIJIEeBOBI

I[lo cnoBam OJHOrO M3 AaKUHUOHEPOB POCCUUCKOW TPYHIbI IPEATPUATUNA
«9¢pko» Poctucnaa KoBaneBckoro, chnenuMaJdcTaMd  KOMIAHUU  CO3JIaH
MEPCIIEKTUBHBIA Caxap03aMEHUTENb, B KOTOPOM MOJHOCTbIO OTCYTCTBYIOT YTJIEBOJIbI
U KOTOpPBII MOXKET O0Ka3aTbCsl IPOCTO HEOLECHUMOM TMOMOUIBIO IS  JIFOAEH
C IMarHO30M CaxapHbIi 1uader.

Kak yrounun KoBaneBckuii, caxap, KOHEYHO, MMEET albTEPHATUBBI JBYX
rpynn. K mepBoil OTHOCATCA XHMHYECKHE COCTaBbl B BHJIE HMCKYCCTBEHHO
CHUHTE3UPOBAHHBIX BEILIECTB, HO, KAK YKa3bIBAIOT CBEKUE HCCIIEIOBAHUS, OHU BPEIHBI
JUIs 4elioBeKa. BTopoil rpynmoil sBisSE€TCS pacTUTENbHAs aJbTEpHATHBA B BUJIE,
K IPUMEPY, FOKHOAMEPUKAHCKOW CTEBHM, HO y HUX CIOPHBI BKYC U JOCTATOYHO
BBICOKAs IICHA.

Onnako B «DOdkro» 00bSIBUIN 00 OOHAPYKEHUU PEIKUX BHUIOB (PPYKTOB,
pactymux B Adpuke M 00JaJaronIMX CJAJ0CThIO, HO HE 3a CYET HMEIOIIErocs
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caxapa, a 3a cueT cojepkaHusi Oeynka B 0co0oil (opMe, KOTOpas MPU KOHTAKTE
C BKYCOBBIMU peIIeNTOPaMU Aa€T BEChbMa BBICOKYIO CJIaJI0CTh.

[Ipu »TOM HccnenoBaTeNsiMU yKe MpHUIyMaH CIoco0 CO3/IaHus 3TOro Oeska
B MTPOU3BOJICTBEHHBIX YCIOBUAX. Peub 37eCh MAET O «CIEUHUATLHOM MEXaHU3Mey,
KOTOpPBbI TMO3BOJISIET MHUKpPOOpPraHU3MaM co37aBaTh OeJok Takod (opmbl, a
MOJIy4eHHbIE 00pa3iibl MOATBEPAUIM, 4TO OH A0 10 ThIC. pa3 cnaiie TPaaUIMOHHOTO
caxapa. To ecTb OJHUM TPAMMOM «CJIAJKOro» OejJKa MOXHO 3aMEHUTh [0
10 kr caxapa.

Ucmounux: techcult.ru, 18.11.2023

B MAM padoTaroT Hal HOBBIM CMa304YHbIM NOKPBITHEM VISl ABHAIBUTaTe/ el

Crenmanuctel MAU paboTtaroT Ha MEPCIEKTUBHBIM CMa30YHBIM TIOKPBITHEM,
KOTOPO€  3allUTHT HOBBIE OTEYECTBCHHBIC aBHWAJBUTATCId H  Pa3IHYHBIC
YHEPrOyCTAHOBKH OT OBICTPOTO M3HOCA.

CTOUT YTOYHUTH, YTO CPOKH CIYy>KObI COBPEMEHHBIX aBHAaJBUTATENCH B
OoJpIIel YacT OMPEAENAeTCS CTOMKOCTBIO MX TPYIIMXCS AETaleil K U3HOCY, a MpHU
BBICOKHX pabouuMx TemrepaTypax W HEMaJlOM [aBJICHHUH HCIOJIb30BaTh >KHUIKHE
CMa304YHbIE MaTepHallbl KpaiiHe MpoOIeMaTHYHO U TpeOyeTcss MPUMEHEHHE TBEPIbIX
CMa3oK.

Celfuac Tpymuecs AeTaau aBUaABUTaTENICH 3aIIUIIAIOTCS OT U3HOCA TBEPIbIMU
CMa3KaMH M3 OJHOTO KOMIIOHEHTa, WMEIOIIUMU METaUTMYSCKYyI0 WIH K
MOJIMMEPHYIO OCHOBY, HO OHU MMEIOT CEPhE3HBIN HEOCTATOK B BUE HEJOCTATOYHO
BBICOKOW TMPOYHOCTH COCAWHEHHUS C TIOJUIOKKOH, YTO TOTEHIUAIBHO MOXKET
NIPUBECTU K TOMY, YTO CMa3Ka IMIPOCTO BBIAABUTCS U3 HYKHOW 30HHBI.

B MAMU xe pa3pabaTeiBatoT 0OoJiee CII0KHOE IO COCTaBy H CTPYKTYpe
CMa304HOE TIOKPBITHE — 3TO TBEpJas HUKEJeBas MaTpHUIla, COAEprKaIiasi CMa30uHbINA
MaTepuan B jmie rpaduta. J[aHHOE MOKPHITHE MMEET 3aMETHO JIydlliee CIEIUICHHUE
C 3aIMIIAEMbIMA TIOBEPXHOCTSMHU M OTIMYACTCS BBICOKOHW H3HOCOCTOWKOCTBIO, a
TaKke CHIKaeT kodhdUIMEeHT TpeHus, Ojaromaps dyemy Jetaib OyAeT emie Ooliee
yCTOHYMBA K U3HOCY.

Kak yroununu B MAMU, NOKpHITHE YK€ TOTOBUTCS K MCIBITAHUSM, a TaKXKe
paccMaTpuBaeTcsi BOMPOC O BO3MOXXHOCTHU €ro MPUMEHEHHS Ha BICOKOHATPYKEHHBIX
y3J1axX pa3IMyHON TEXHUKH, KOTOpasi paboTaeT B TSKEIIBIX YCIOBUSIX — K IPUMEPY, HA
HEKOTOPBIX JIETASIX KOCMUYECKHUX anmnaparos.

Ucmounuxk: techcult.ru, 20.11.2023
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B Capancke co31a/1d CaMOKJIESIIUCA MAaTePHUaJl, MOTJIOMIAK NI
3JIEKTPOMATrHUTHbIE BOJIHbBI

Cneunanuctel  MopaoBckoro rocyHuBepcurera uM. OrapeBa 0oOBSBUIU
0 pa3pabOoTKe MEPCIEKTUBHOIO CaMOKJIESIIETOCs PaJMONOrONIaoIIero Marepuana,
KOTOPBIM OTJIMYAECTCA IMPOCTOTOM B IMPUMEHEHUM W JOCTYIIHOM LEHOW — OJUH
KBaJpaTHbII METP JAHHOIO MOKPBITUS MUJUIMMETPOBOM TOJIIMHBI CTOUT OKOJIO
600 pyOneii, Torma Kak IIEHbl Ha aHAJOTU HA4YMHAIOTCS OT 4 Thic. pyOsield u
nocturatot 60 ThiC. pyOIIeH.

AHAJIOTUYHBIE  MATEpHUANIBl  XAPAKTEPU3YIOTCS  JIOCTATOYHO  CIIOKHBIM
IIPOLIECCOM TOJATOTOBKHM K MCIOJIb30BaHMUIO. K mpumMepy, nepea UX HaHECEHUEM Ha
CTEHY €€ HEOOXO0/IMMO TIIATEeIbHO 00padoTaTh CENHUAIBLHBIM KJI€EM U MPOTPETh €ro
10 100°C. Pa3paboTka MOPAOBCKHMX Y4Y€HBIX HE TpeOyeT KaKoW-MOO IMOJArOTOBKHU
MTOBEPXHOCTH.

Kak yrounsiercs, B cocTaB JaHHOI'O paJMONOTIIONIAOIIEr0 MaTeprana BXOAAT
JIBA KOMIIOHEHTa — 3TO TF€PMETUK HEBBICHIXAIOUIETO THUIA, a4 TAKXKE HAIOJHUTEIb-
norjaotutesi> M BOJIH, B OCHOBE KOTOPOTO JIEKHUT PyOJICHOE YIIepOIHOE BOJIOKHO
B OIIPEIETIEHHOM ITPOLIEHTHOM COAEPKAHUH.

[TogoOHbIe MaTEpHaIbl MOTYT IIIMPOKO UCIOJIB30BATHCS B 3JaHUSX PA3ITMUHOTO
HA3HAUYEHUSI W 1€XaX C MPOMBIIIIEHHBIMU uin OblToBbIMM CBUY-ycraHoBKamu.
Ceiluac y4yeHbIE 3aHMMAIOTCA HMX TECTUPOBAHUEM, a 3aBOJ TE€PMETU3UPYIOIINX
MaTepUalioB, PACIIOJOKEHHbIM B J[3€pKUHCKE, YK€ Hadall IEepBbIE HCHIBITAHUS
TEXITPOIIECCa TPOU3BOJICTBA.

HyxHo oTMmeTuTh, 4YTO pa3pabOTKOM MaTepuanoB, 3allUIIAIOMIUX OT
AJIIEKTPOMATHUTHBIX BOJIH, CIEUUAIUCThl 3aHUMaioTca Oonbiie 20 JeT U Bce
CO3JJaHHBIE TMOKPBHITHS B OCHOBHOM OTpaXKalOT HM3Jy4y€HHUe, Torja Kak pa3paboTka
Y4EHBIX U3 MOpPIOBCKOTO TOCYHHUBEPCUTETA MOTJIOMIAET €TO0.

Ucmounux: techcult.ru, 22.11.2023

IHPUBOPOCTPOEHHUE

KauaTex co31a/1 peBOJIONMOHHBIN MUHUATIOPHBIN Jia3ep, KOTOPbI NMPeBPATUT
cMapT(OH B J1a00PATOPHIO, 2 ATOMHBIE YAChl YMECTUT B YHII

Nuxenepsl Kanrexa (Kanudopuuiickoro TE€XHOJIOTUYECKOTO
MHCTUTYTA) COOOLIMWIN O CO3/JaHMM MHUHHUATIOPHOTO Jiazepa ¢ OJOKUPOBKOM MO
(MLL), cxema KOTOpOro OonTHUMajibHa Jisi T€HEpalMy CBEPXKOPOTKHUX HMITYJIbCOB.
Jlazep HaACTOJILKO Maj, YTO MOMECTUTCS B MHKpocxeMy (puc. 12). Takoe penienue
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MIOMOXET COBEPIATh TOYHEHINE U3MEPEHHSI B MUKPOMHUPE, YTO HAWAET MPUMEHEHHE
B aTOMHBIX YacaxX M B aHATUTHYECKHUX MPHOOpax, U Jake MOKET HAWTH MPUMECHEHHE
B cMapTQoHax.

Puc. 12. Munuamiopnwiii nazep ¢ o10xkuposkoit moo (MLL)

«Haima 1es1b — COBEpIIUTh PEBOJIIOLIMIO B 00JIACTU CBEPXOBICTPON (DOTOHUKH,
npeBpaTuB OoJblINe Ta0OPATOPHBIE CUCTEMBI B CUCTEMBI Pa3MEPOM C YHI, KOTOPHIE
MOKHO OYyJE€T MaccOBO NMPOU3BOJAUTH U MPUMEHSATH B TMOJEBBIX YCIOBUSAX, — 3asIBUII
¢uzuk iomm o (Qiushi Guo) u3 KanupopHuiickoro TeXHOIOrHY€CKOr0 HHCTUTYTA
u Topoxckoro ymuepcutera Hpro-Mopka. — MBI XOTHM He TOIBKO yMEHBIIHT
pa3Mepbl, HO U O00eCHeuuTh YAOBICTBOPUTENBHBIE XAPAaKTEPUCTHKU OITUX
CBEPXOBICTPHIX JIA3€POB HA YHUIICY.

Jl5ig TOYHOTO M3MepeHus PU3NYECKUX U XUMHUYECKHUX SIBICHUN B MEIbUallInX
MacimTabax HeoOX0oauM Jasep, 00JagaronIuil uacaTbHBIM COYETAHUEM MOITHOCTH H
TOYHOCTH. BONBIIMHCTBO Ja3epoB, CIOCOOHBIX CIPABUTBCS C OTOW 3aaayei,
TPOMO3JIKH, JOPOTH U MOTPEOIIsAI0T MHOTO SHepruu. HoBast paspaboTka momemniaeTcs
Ha KOHYMKE Majblla, TOTJa KaK JI0 3TOTO peyb Ija O KOHCTPYKIHUSAX Pa3MEpOM C
71a00paTOPHBIN CTOJ.

[loTeHnnanbHO Takue Jia3epbl MOTYT HCIIOJB30BAThCA Ui CaMBIX Pa3HbBIX
HeNnei: OT MEAUIMHCKOW BHU3yalu3allud O aTOMHBIX YacOoB M HaBUTaLUU 0e€3
nomomu GPS. 3amaga Obplla BMECTUTH KOHKPETHYIO CXE€My B JOCTaTOYHO
MUHHUATIOPHBIE pa3Mephbl, YTOOBI Ja3ep Ha €€ OCHOBE MOMEIIAJICS B CYMKY WJIH Jaxke
KapMaH.

Co3nanHbli  yuéHpiMu KanTexa MHMHHMATIODHBIA Jazep — 3TO Jasep
¢ 6mokupoBkoit Moa wiu MLL, KoTopslii co3Aa€T Ype3BbIUaiiHO OBICTpPHIE JIa3epHbIC
UMIYIbCHl 3a CYET cUHXpoHU3auuu (a3pl. Peub uaér o0 ummysnbcax IIMHOW B
demTocekyHbl. brICTpbIe Ta3epHble UMITYJIbCHI TO3BOJIIOT MPOBOAUTH HAOIIOACHHUS
Ha MEHBIUX MacmTabax U 3a 00bEKTaMHU, KOTOPHIE ABMKYTCS OBICTpee, Harpumep,
3a aTOMaMu B MoOJIeKyJe. Takue yCTaHOBKM B HACTOSAIIEE BPEMs B CAMOM JyYIIeM
UCIIOJIHEHUH ¥ C XOPOIIEH MOIIMHOCTBIO JOBOJIBHO OoJyiblliie U TpeOyroT
3HAYUTENIbHOTO KOJIMYECTBA SHEPTUU JJIsi paOOTHI.
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g cozpanns muHuaTiopHoro MLL-mazepa y4€Hble MCHONB30BAIM TAKOU
Marepuall, kKak Huooat jquTusi B ToHKOIIEHOYHOM ucnoiaHeHun (TFLN). brarogaps
€My CTaJIO BO3MOHBIM HCHOJIb30BATh BHEUIHUE PAJAMOYACTOTHBIE JJIEKTPUUYECKHE
CUTHaJbl Ui TOYHOI'O YIPABICHUS Ja3epHbBIMA HMITyJIbcaMu. [l co3manus
CBEpXMAJIOro Jiazepa 3TOT Marepuan Obul OOBEAMHEH CO CHEUUATbHBIM THIIOM
MOJIyNIPOBOAHKKA, cCOBMecTUMOro ¢ TFLN.

Pe3ynbpTaThl OKa3anuch BIEUATISIOMIMMU: Ja3ep CIOCOOEH BbIAABaTh UMITYJIbC
IuHOM 4,3 NHMKOCEeKYyHABl B OmkHeH wuH@pakpacHOM 00JacTH C MHKOBOMU
MOITHOCTBIO 0KoJIo 0,5 BT. Jlazep Takke oka3ajcs yHUBEPCAIBHBIM C TOUKU 3PECHUS
HACTPOWKHM PEXKHUMOB paboOThl, 4YTO oOO€maeT MOMOYb C €ro IMEepPeHOCOM
B MTOPTATUBHBIE YCTPOUCTBA, KOTOPHIE, IPAB/A, €LIE NPEICTOUT pa3padoTaTh.

«3ITO AOCTUKEHHE OTKPBHIBAET MYTh K HCIOJIb30BAHUIO COTOBBIX TeIe(OHOB
JUIsl TMarHOCTHKW TJIA3HBIX 3a00JIEBaHMM WM aHaIM3a NPOAYKTOB MHUTAHUS H
OKpYyXKalolled Ccpeapl HAa HAJIWYME KUIIEYHOW MaJOYKW M OMNAaCHbIX BHUPYCOB, —
o0emarT pa3paboTYUKU. — DTO TAKKE MOXKET MO3BOJIMTH UCIOJIb30BaTh aTOMHBIE
yachl B MacluTabe MHUKPOCXEMbI, YTO MO3BOJUT OCYLIECTBISATH HABUTAIMIO B
ycnoBusix, koraa GPS ckoMrnpoMeTnpoBaHa WM HELOCTYITHAY.

Ucemounux: 3dnews.ru, 17.11.2023

JHEPT'ETUKA

bus I'eiTc HHBECTHUPOBAJI ICHBI'M B BETPOBYIO JJICKTPOCTAHIIUIO COBEPIICHHO
HOBOI'0 THIIA

Komnanus Airloom, koTtopas Oosiee cemu JieT Owiach Haja CO3JIaHUEM
JNEUCTBYIOIIETO0 MPOTOTHUIIA BETPOBOW JJIEKTPOCTAHUMK HOBOTO THUIA, HEOKUJAHHO
noiyuuiaa ¢uHaHCUpOBaHUE B pazMepe 4 MiH aoJul. oT ¢oraa Breakthrough Energy
Ventures bumnna ['efitca. A Takke HOBOro pykoBoauTes — Bbixoua u3 Google Huna
PukHepa, 4To BHyIIa€T MHBECTOPAM HAJEXKIy Ha peaju3alliio BecbMa JIF0OOMBITHOTO
Y TIEPCIIEKTUBHOTO MPOEKTA.

Pa3pabotka Airloom nuiieHa KIIOYEBBIX HEJOCTATKOB THUIIOBBIX BETPSKOB,
KOTOPBIE MOTYT Pa3BUBATHCA TOJBKO MO IyTH YBEIWYEHHUS JIMHEUHBIX pa3MepoB. Mx
CJIO)KHO CTpPOMTH, €Il CJIOXKHEE MOHTHPOBATb W OOCHYKHUBaTh, €CThb OTIPOMHBIE
npoOsieMbl ¢ yTuiauzanuedn oTpadoranHbix yacted. K tomy xe KIIJ BerpoBoit

YCTAaHOBKHU HE MpeBbIIaeT 35% i caMblX YIaUHBIX MOJIeNIEH U MECT PACIOI0KEHUS
(puc. 13).
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Puc. 13. [Ipomomun éempogoti s1eKkmpocmanyuy Hogo20 Mmuna

BerpoBas snexktpoctanmus oT Airloom BBITIAIAT Kak OBajl W3 MauT,
COCIMHEHHBIX MEXIy CcOo00il perbcaMu C MOABMXKHBIM TpocoMm. Ha Ttpoce
YCTaHOBJICHBl BEPTUKAJIbHBIE Mapyca, KOTOPHIE 3aXBAaThIBAIOT JaBIICHUE BETpa H
OPUBOASIT TPOC B JBWKEHHE. KOHCTpYKIMS JBIKETCS TIO OKPYXHOCTH,
nepeMeleHrne Tpoca Bpamjaer reHepatop. Cucrema paboTaeT mpH  JHOO0OM
HAIpaBJICHUHN U CHJIE BETpa — MOKa OJIHU TMapyca MpeObIBalOT B OE3BETPEHHOU 30HE,
JPYTHe TSAHYT BCIO KOHCTPYKIIHIO.

Coo0maercs, 9T0 CTOMMOCTh TAKOW AJIEKTPOCTAHIMK cocTaBisieT Bcero 10%
OT LIEHBI OIPOMHOTO BeTpsika. IToropas 1ieHa moay4eHHON MEKTPOIHEPTUU HA TPETh
HIDKE, 4YeM TMOJy4eHHOH OT BeTpskoB. CHCTeMy MOXHO MaclmTaOupoBaTh
IPOU3BOJBHBIM 00pa3oM, BCTpawBasi B peibed) MECTHOCTH, OHA MPUTOAHA MJis
UCIIONIb30BaHus Ha cymie U Ha Mope. Kommanus Airloom cobupaetcst mocTpouTh Ha
MOJIYYEHHbIE CPEJICTBA JIEMOHCTPAIIMOHHBIN npoToTun Ha 50 kBT, a moToM nepeiTu
K CO3JaHHI0 KOMMEPYECKUX BEPCHUIl JIEKTPOCTAHIUH.

HUcemounux: techeult.ru, 16.11.2023

B OAD 3anycTn/jiM KPyNHEHIIYI0 B MUPe COJIHEYHYI0 JIEKTPOCTAHLMIO,
Pa3sMeLIEHHYI0 HA ¢IMHOM IIPOCTPAHCTBE

Heszamonro gno crapra wmepomnpusitus COP28 Oo6benunennbie Apabckue
OMHpaThl 3amyCTWIH COMHEYHYI0 snekTpoctanimio 2GW Al Dhafra Solar PV,
KOTOpAasi CTaJIa KPYIMHEUIIIEH B MUPE COJTHEYHOM JIEKTPOCTAHIMEH, PA3MEILIEHHON HA
eIMHOM MmpocTpaHcTBe (single-site solar farm) (puc. 14).
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Puc. 14. Kpynuetiwasn @ mupe conneunas s1eKmpocmanyus, pasmeujéHHas Ha eOUHOM npoCmpancmaee

O6bekt pasmemén B 35 kM oT AOy-/[abu u cocToUT H3 TOYTH
4 MJIH IBYXCTOPOHHHMX COJIHEYHBIX TaHeneil. B  wrTore craHmus crnocoOHa
reHepupoBath 70 2 ['Bt moutHoctu. biaronaps atomy tenepb cyMMapHasi MOUTHOCTb
conHeuHor sHepretukn B OAD Beipocna g0 3,2 I'Bt. B uenom crpana xouer
kK 2030 rogy MOBBICHUTH MOIIHOCTh BCEX CBOMX 3JIEKTPOCTAHIIMMA, paboTarolux Ha
BO300HOBIIIEMO 3Hepruu, 10 14 I'BrT.

Cranmus Oblia co3gaHa coBmecTHO kommnanusiMu Abu Dhabi Future Energy
Company, Abu Dhabi National Energy Company, ¢paniry3zckoit EDF Renewables u
kutaiickoit JinkoPower. KoMmanuu roBopsiT, 4To BbIpaOaThIBAEMOI YHEPTHH XBATUT
g ooecrieyenus 200 TbIC. JOMOXO3SIMCTB.

Hcmounux: industry-hunter.com, 21.11.2023

«PocaTtom» Oyner cozpaBath Aetanu 11 AJC ¢ mnomoibio 3D-neyaru

ITo cnoBam riaBel Bxoasuiend B CTpykTypy «Pocatoma» xkomnanum «PycAT»
Nnbn KapenamBuiy, B CIEAYIOMIEM TOAY HEKOTOPBIE JIEMEHTHI U aetanu st ADC
OyayT u3roraBiauBarbes ¢ nmomouibio 3D-nedaru. [Ipu 3TOM TectoBas meyaTh yxke
unetr — B pamkax HMOKP 3amynieHo onbITHOE NMPOU3BOACTBO KOPIYCOB HACOCOB,
BaJIOB CJIOKHOUM KOH(UTYpaIMU U BBITOPOJOK PEAKTOPOB.

Taxxe Ton-MeHeKep YTOUHWI, YTO TPUMEHEHUE 3D-KOMIOHEHTOB B COCTABE
ATOMHBIX JJICKTPOCTAHIMK MOJpa3JENIIeTCs Ha YEThIPE Pa3HbIX Kiacca, KOTOPBIE
OTJIMYAIOTCS MX MPUOJIMKEHHOCTBIO K peakTopy. Tak Ha3blBaeMblid MEPBbIN KIacc —
3TO BCE JETaJM, Pa3MEILICHHbIE B CAMOM PEAKTOPE M HAXOMSIIMECS PAIOM C HUM, a
B YETBEPTHIN KJIaCC BKJIIOYEHBI JIeTaIH, HauOoJiee yAaJleHHbIE OT PEaKkTopa.

Ceituac uner tectoBasg 3D-nmeyaTb UMEHHO YETBEPTOrO Kiacca, MOCIE Yero
OyJeT NPUHATO pEIICeHHE O BO3MOXXHOCTU MPUMEHSATH JaHHbIE KOMIIOHEHTHI Ha
JNEUCTBYIOIIMX CTaHLUSIX, 4 Yepe3 TOJl HaledyaTaHHbIE HA TPEXMEPHOM IIPUHTEPE
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AJIEMEHTBI JIOJKHBI 0I00pUTH AJIsi IPUMEHEHHUsS] Ha BCIOMOTaTEeNIbHBIX MEXaHU3MaX U
000pyJIOBaHMHU, TaK WM HWHAY€ CBSI3aHHBIX C PEAKTOPOM U PACIOJOKEHHbBIX
B YETBEPTOM KOHTYDE.

[Tomumo »storo KapemamBuiu 3ametws, uto Oonee 30 mnpennpusiTui,
oTHOcsIuUxcs y «PocaTtoMy», y:Ke BHEAPUIIN y ceOsl psii aAIMTUBHBIX TEXHOJIOTHM, a
OJIHOM M3 KIIIOUEBBIX 3a7]a4 POCCHICKON aTOMHOMN KOPIOpAIUK SIBISIETCS BHEIPEHHUE
naHHOM  TexHosormu eme Ha 100  pa3nMyHBIX OPEANPUATHAX  OTPaACIH
B MaKCUMAaJbHOM CKaThI€ CPOKHU.

Ucmounuxk: techcult.ru, 17.11.2023

B TouabsiTTH pa3padoTau nepcneKTUBHbIM AKKYMYJISITOP 1JIsI MOOMJIBHBIX
YCTPOMCTB

VYuenble 3 TOMBATTUHCKOTO TOCYHUBEPCUTETA BBIICHWIM, YTO HAHOYACTHULIBI
MarHusi BIOJIHE TIO3BOJIAT CO3JaBaTh AaKKyMYJISITOpPHbIE OaTapeu, CPOK CIY>KObI
KOTOpBIX OyZeT B 2-3 pa3a BbIllE, YEM Y TPAAUIMOHHBIX JIMTUH-UOHHBIX PELICHUH,
HIMPOKO NPUMEHSAEMBIX B PA3JIMYHON 3JIEKTPOHHUKE.

Panee momBITKM  cO31aTh  AKKyMyJsiTOp Ha  0a3e  MarHus  yxe
NpPEANPUHUMAIIMCH, HO TOT/IA MCIOJIb30BAINCh €T0 MUKPOYACTHUIbI, & CIEHNUAINCTHI
u3 TonpATTH pemmin B3sATh ropas3ao 0oJjiee MEJIKHEe HAaHOYACTHUIIbI, BBIIAIOIINE, KaK
BBISICHUJIOCH, 3HAYUTENBHO OOJIbIE SHEPTUU, 10 7 pa3 nokpbias nokaszarenu AKb
C MUKPOYaCTHULIAMHU.

Taxke B TI'Y yTouHMIM, YTO MPU COMOCTABHUMBIX TabapUTHBIX pasMepax
00beMax MarHueBbIM AKKyMYJSATOP MHpopaboTaeT B HECKOJBKO pa3 JOJIblIE, YeM
JUTUN-NOHHBIE OaTapeu, a BhICOKAasi EMKOCTh 3JIEMEHTOB C MarHMEM HUBEITUPYET UX
OCHOBHOM HEJIOCTAaTOK B BUJE MEIJIEHHOM 3apsJIKH.

VYuenble TONBATTUHCKOIO YHHMBEpa IIOKA HE CMOIJIA CO3J4aTh TOTOBBII
K IpuMeHeHnto nporotunn MarHneBoil AKb u gokas3aTe cBOM pacyeThl, HO OHH
aKTHUBHO MPOAOJDKAIOT MPOBOAUTH COOTBETCTBYIOLIME IKCIIEPUMEHTBI, CUMTAs, UTO
naHHas pa3paboTka BbIAENSETCS BechbMa OOJBIIMM MOTEHUMAJIOM U B OyayllieMm
CMOXeT ecid He  3ameHutb  Li-lon  OGarapen, TO  cocTaBUTb UM
JOCTOMHYIO aJbTEPHATUBY.

Ucmounux: techcult.ru, 16.11.2023



