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1.TexHO/JIOrM4YeCKHe TPEH/Abl B MUpE




1.1.1. MupoBOM TEXHOJIOTUYECKUHU pajap
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1.2.1. MOHUTOPUHT TEXHOJIOTHMYECKOr'0 pa3BUTHUA B MUPE:
aJIbTepHATHUBHAA JHEepreTukKa

[lo aaHHBIM MeXXAyHApOAHOr0 3HEPreTUYeCKOro areHTCTBa, TeEMbl POCTa COJTHEYHOH
3HepreTuku B 2016 r. 6b1/IM HAUOO0JIee BBICOKUMHU CPpeAH BCe MPOYMX UCTOYHUKOB IHEPIruu:
NPUPOCT MOLIHOCTeMN cocTaBuI 50%.

Komnanuss Marine Power Systems omy6JiMKOBaJia AOKJIaJ, COIVIACHO KOTOPOMY 4epes
35 JieT 3Heprus BOJIH OKeaHa OyaeT o6ecneyuBaTb A0 10% MHUpPOBON HOTPEOGHOCTH
B 3JIEKTPO3Heprum. OAMH U3 apryMeHTOB — BbICOKMH KO3dPULUeHT npeoopa3oBaHus — 40 85%.

o

B KuTtae Ha TeppUTOpHUM 3aTONJIEHHOIO YroJbHOT'O MECTOPOXKJIEHHUS BBeEJU
B 3KCIJIyaTallMI0 KPYIHENIYI0 B MUPE IJIaBy4YyI0 COJTHEUHYIO 3JIEKTPOCTAHIIMIO, KOTOpasi
CMOXKeT 00eclieYuBaTh 3HepPTHUen 15 ThIC. JOMOB B IO/,

I0xHOKOpelickasa kopnopanusa Rural Community Corporation njiaHupyeT NOCTPOUTb TPU
COJIHEYHbIEe 3JIEKTPOCTAHIIMHU, KOTOpPble OyAyT paboTaTh HAa BOJlE — HA MCKYCCTBEHHBIX
o3epax Ha TeppuTopuu cTpaHbl. Korma CIC OyAyT BBeJleHbl B 3KCIJIyaTallMio,
NPaBUTEJNbCTBO CMOKET COKPaTUThb BbIOpockl B Bo3ayx CO2Z, oxupaeMbld 3pdekT -
CHU)KeHUe BbIOpOCOB Ha 160 T.

HopBexckasa kommnanus Statoil samyctusa y 6eperoB llloT/ianauy nepBbId B MUPE
IJIaBy4MU BETPOMNApPK, 3HEPrUs KOTOporo OyAeT moctynaTb B 20 ThIC. AOMOB. JTOT
IPOEKT JAEMOHCTPUPYET 3PPEeKTUBHOCTD MJIABYUMX BETPSIHBIX 3JIEKTPOCTAHIMM Ha TeX
y4acTKax 1esbda, rae 60Jblire rJ1yorHbl HEe O3BOJISIOT CTPOUTD CTallMOHAPHBIE BETPSKHU.

B flmoHWM ychneliHO UCHOBITAJM 3JIEKTPOCTAHIMIO, PabOTAOIIYI0 Ha 3HEPTUM MOPCKHUX
Te4yeHUH. [lonHOLIEHHOE BHeJpeHue 3JIEKTPOCTAHIUU O0JJ00HOTO THUIIA
3amnJiaHMpoBaHHoOe K 2020 T., J0/’KHO MOBBICUTh 3HEPTETHUYECKYI0 6€30MaCHOCTb CTPAHbI.

B Kutae npuctynuiu k crpouTenbcTBY Forest City (ropoj-siec): 3K0J0rM4ecKoOro
palioHa, KOTOpbIA OYZeT 3acakeH JleCATKaMU ThICSIY JAepeBbeB U MOTPEOJATh TOJbKO
reoTepMaJibHYI0 U COJIHEYHYIO 3HEPTUI0. CTPOUTEILCTBO IJIAHUPYIOT 3aBeplIUTh K 2020 T.

u
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1.2.2. MOHUTOPHUHT TEXHOJIOTMYECKOr0 pa3BUTHUSA B MUPpe:
KOCMHYeCKada OTpacjb

O

Komnanus Virgin Galactic, Bxoasmas B MexxAyHapoAHbI KoHrJioMepat Virgin Group, 6J1aromnoy4Ho
3aBeplivJia MpoOBeJeHUe IIeCTbIX [0 CYET JIETHBIX HCIBITAHUW YacTHOTO NHUJIOTHPYEMOro
PaKeTHOT'0 KOCMOIIJIaHa MHOTOPa30BOTo0 McnoJb3oBaHud VSS Unity. [loguasmuces Ha BeicoTy 12 200
M, OH OT/eJINJICA OT caMoJiéTa-HocuTesid VMS Eve u Hadas1 KOHTPOJIMPYeMbli IJIAaHUPYIOLIUU CIYCK,
BBIINIOJIHASA IIPU 3TOM 3allJlaHUPOBAaHHbIE TeCThl, IIOC/€e Yero COBEepIIMJ M0CaZKy Ha KOCMOJApOMe
B nycTbiHe MoxaBe. Ycmex 3TOW pa3pabOTKUM MO3BOJUT pa3BUBaThb KaK CybOpOUTAIbHbBIU
KOCMUYEeCKHUU TYpU3M, TaK U IPOrpaMMy CKOPOCTHbIX CyOOPOUTaIbHbBIX KOCMUYECKHUX MOJIETOB.
AMepukaHckas koMmnaHus Sierra Nevada mnpoBesa UCOBITaHUS KOMIAKTHOTO 0eCHUI0OTHOTO
matTjaa Dream Chaser, npegHasHayeHHOro A oTnpaBky rpy3oB kK MKC, B xoZile KOTOpBIX WATTJ
Obl1 HIOJAHAT B BO3JyX BEPTOJIETOM, IOC/IE YEro COBEPILUJI CAMOCTOATENbHbBIN COYCK. YclexX JJaHHOU
pa3paboOTKM MOKEeT NPUBECTH K IMOSBJEeHUI0 HOBoOro s Poccun KoHKypeHTa B cdepe
KOCMUYECKUX I'PY30I1€ePEBO30K.

Komnanus Space X (CIIA) npu nomouid paketbl Falcon 9 BbiBesla Ha OpPOUTY CEKpeTHBIU
akcnepuMeHTasbHbIM OecnuioTHUK BBC CIIA X-37B. YcnemHblM 3anyCK YKpPenuT OTHOILEHHUS
koMnaHuu WioHa Macka ¢ aMepuKaHCKUMM MpPaBUTEJNbCTBOM B cdepe BOEHHO-TEXHHUYECKOIO
COTpyAHUYeCTBAa. HekoTOopble BOeHHbIE 3KCIEPThI CYUTAIOT, YTO B paMKax UcClibITaHUM X-37B MoryT
pa3pabaThIBaTbCA KaK COCOOB! YHUYTOXKEHUSA CIIyTHUKOB, TaK U TEXHOJIOTUSA pa3MelleHUs OPYKUS
Ha opouTe.

Komnanusa Virgin Orbit, Bxoadmasa B MeXAyHapoAHbIA KOHrJiomepaT Virgin Group, B CKOpOM
BpeMEeHMU MNPUCTYNUT K HUCObITaHUAM caMosiéta Cosmic Girl, mpegHasHayeHHOTO JJi 3amyckKa
KOCMHUYECKHMX paKeT HeNoCpeJCTBEHHO B BO3JyXe, [JA 4Yero BO3JyUIHOe CyJHO OCHalleHo
BbIJIEP>)KUBAOIUM 39 T Beca YKPeNJEHHbIM KpPbLIOM. [lepCIeKTUBHOCTh TaKOW HJEU COCTOUT,
B YaCTHOCTHY, B TOM, [IpY IOL0OHOM popMaTe 3allyCKOB CHU3UTCH UX 3aBUCUMOCTD OT ITOTOJHbIX YCJIOBUH.
AmMepuKaHcKasg KomnaHus Stratolaunch Systems B paMkax Ha3eMHbIX MCIBbITAHUM 3alyCTHJa Bce
IeCTb TYPOOBEHTU/IATOPHBIX pPEAaKTHUBHBIX /[BUTraTeJled Ha CBOEM THUIAaHTCKOM CaMoOJIETe
Stratolaunch Model 351 (pa3max kpblibeB — 117 M), KOTOPBIN JOJIKEH OYAET CAYKUTD MJIaTGOPMOU
14 3anycKa pakeT-HocuTesiel Pegasus XL. /leMoHCcTpallMOHHBIN 3anycK nyiaHupyetcd B 2019 r.
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1.2.3. MOHUTOPUHT TEXHOJIOTMYECKOr'0 pa3BUTHUA B MUPE:
MeAUuIMHA

HpI/IMEHEHI/le nepeaoBbix TE€XHOJIOTUH B TPAHCIIVJIAHTOJIOTHUHA M IIPOTE3UPOBAHHUHU IMO3BOJIAET
yCII€IIHO 60p0TbCﬂ C paHee HEHU3J1€YNMbIMHA 00J1I€3HSIMU.

O [IpoBenénHyto B PuafebPuiiCKOM I€TCKOM rociyMTasle /iBa rojila Ha3a/ IBYCTOPOHHIOI0 TPaHCIJIaHTaI[UI0
KUCTEH pyK U TMpeAanjedyuid 8-jeTHeMy MaJIbYUKy TMpPHU3HaJIM YCHENIHOW: INpollecc pereHepanuu
Y BOCCTAHOBJIEHUSI MOTOPHBIX QYHKIIUH PYK Yy»Ke He BbI3bIBaeT omnaceHWM. HabusofeHus 3a nanydeHTOM
M03BOJIAT YJAYYIIMTh METOJUKH POBeAEeHHS M0JJOGHOTO THUIIA OllepallMi ¥ mocjaeaAyoled peabuJanuTalUuU.

O [pynna y4yénbix [apBap/icKOro yHUBepcUTEeTa AOCTUIJIA YCIEXOB B BblpalllMBaHUW CBUHEN, YbU OpraHbl
MOXXHO Oy/JleT mepecakuBaThb 4esioBeKy. UM yjanoch BbIpaCTUTb 3/0POBbIX MOPOCAT, YbM FeHbl ObLIU
«OYULIEHbI» oT pPeTPOBHUPYCOB, OIMaCHBIX JJIS1 YyeJIOBEKa. 3apaya 6bL1a peuieHa
c ucnosb3oBanueM CRISPR/Cas9 - HoBelille cucTeMoil peJlakTUpOBaHus reHoMa. C e€ MoMOoUIbI0 MOXKHO
IOYTH C TOYHOCTBIO 0 100% ynanaTs uiau 3aMeHATh IPOU3BOJbHbIE KOPOTKHE y4acTKU B JJTHK :KUBOTHBIX
Wwin OakTepuid. B HacTosdmUMid MOMEHT MCCAe[0BaTeNM MbITATCA pPelUTb NpodJieMy IMOJAaBJeHUs
MMMYHHOU CHCTEMOM YeJiOBeKa IMepeca)keHHbIXx OpraHoB. B ciyyae ycmexa TpaHCHJAHTOJOTH OyAyT
B /IOCTaTOYHOU cTeneHU obecrneyeHbl AePUIIUTHBIM OHOMaTePHUAJIOM.

O B KuTae mnauueHTKe 3aMeHWJIM 1LIECTb I03BOHKOB, MOPa)XEHHBIX pAKOBOW OMNyX0Jibl0, HamneyaTaB
Y3 TUTAHOBOIO CIlJIaBa UX aHasord Ha 3D-npuHTepe. B ABcTpanuu yZanocTb U36eXaTb aMIyTalluld HOTU
nalyeHTy, BXXMBHUB B Heé€ KapKac 0epl0BOW KOCTU, HalleyaTaHHbIA U3 OMOCOBMECTUMOrO MOJiMMepa
Ha 3D-nipuHTEpe.

O UccnepoBaTtenu YHuBepcuteTta ['n1asro (LloTiaHgus) cymenn BbIpacTUTh 006pa3Libl 2KUBOM KOCTHOM TKaHHY,
NpoBeAsA MHUKPOMAaHMINYJALMU CO CTBOJIOBBIMHU KJETKaMH, B3ATBIMM K3 KOCTHOro Mo3ra. /JlaHHoe
JOCTIDKEHMeE NT03BOJIUT 3HAYUTENBbHO COKPATUTh PUCK OTTOPKEHUA TPAHCIJIAHTATA.

O Kanaackaa komnanus Ocumetics Technology Corporation npucTynuiaa K KJIWHUYECKUM UCHbITAaHUAM
ycTporcTBa Bionic Lens. 3TOT UMIIJIAaHT He TOJIBKO CAY>KUT aHAJIOrOM XpyCTaJIMKa IJa3a, HO, BO-NEPBbHIX,
ob6sasaeT ropasno 6oJiee MMPOKUM JUana3oHOM (OKYCHUPOBKHM, YTO MO3BOJIUT, HalpUMep, pas3risfieThb
HOMep aBTOMOOMJISA HA paccTosiHUM A0 30 M, a BO-BTOPBIX, B OyAyllleM yCOBEpPIIEHCTBOBAHHbIA UMIIJIAHT
CMOXET BbINOJHATh QYHKIUHU TEMJIOBU30PA, I03BOJISASA YBUAETH OJIMKHEE HHPpPAKpPACHOE U3/TYYEeHHUeE.

= s >
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1.2.4. MOHUTOPHUHT TEXHOJIOTMYECKOT0 pa3BUTUSA B MUPpe:
aBHaCTpoeHHue

O

AmMepukaHckass komnaHus Bell Helicopter npuctynusia k Ha3deMHbIM HUCHBITaHUAM
nepcrneKTUBHOTO KoHBepTomsaHa V-280 Valor, npr3BaHHOrO 3aMeHUTb MOJEJb
V-28 Osprey. Oxupaetcs, 4To OyAyIIUA KOHBEPTOINJIAH CMOXET pa3BUBaTh
ckopocTb A0 520 KM/4, UMeTb MaKCHMaJibHYl Harpy3ky go 5400 Kr u JieTaThb
Ha JAajbHOCTb A0 1480 kM. OCHOBHOe ero Ha3HayeHUe - MepedpocKa BOEHHOTO
nepcoHaJ/ia Ha COOTBETCTBYIOUIUE PACCTOSHUS.

Ucnanckaa komnaHusa Singular Aircraft ocBamBaeT cepUMHBIM BBINYCK TSKEJBIX
oecnuJioTHbIX ruZpocamosieToB Flyox Mark I u Mark Il no 3aka3sy amepukaHCcKou
koMnaHuu Unmanned Aircraft International. B CIIA 3TuM 6ecnuI0THUKaM
OpeACTOUT HNPOUTHU CEepTUPUKALMIO M  MCOBITAHUA [JJId  MOCJAEAYIOIero
VCI0JIb30BAaHUS B ClIacaTeJIbHbIX ONepalysix U PY TYLIEHUH M10KaPOB.

Kommnanus Spike 06bsBuUJIa 06 ycielIHOM MPOBEJEHUH JIETHBIX UCIIBITAHUU CBOErO
CBepXx3BYKOBOro JiamHepa S-512 Quiet Supersonic Jet. KomMepyeckas Bepcus
camoJjieTa 6yzeT rotoBa kK 2021 r., mocse dero nosaét u3 Jlongona go Hero-Hopka
OyneT 3aHMUMaTh TPHU 4Yaca.

B apmuu CIIIA npouiv UcnbITaHUA NPOTOTUIIA aBTOHOMHOIO pOOOTOTEXHUYECKOTO
yaajsieHHoro nyHkKTa 3anpaBku AR3P (Autonomous & Robotic Remote Refueling
Point), KOTOpbIM CaMOCTOSTE/JIbHO CMOT 3alpaBUThb TOIJIMBOM MaKeT YyJapHOro
BepToJieTa AH-64. OxxuzaeTcs, 4TO 3TOT POOOTHU3UPOBAHHBIM KOMILJIEKC CMOXET
3aMEHUTb B OOEBbIX YCJOBHUAX COTPYJAHHUKOB 3alpPaBOYHOrO KOMILJIEKCA U TEM
caMbIM He NMOJBEPraTh UX PUCKY JJISl }KU3HHU.
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1.2.5. MOHUTOPUHTI TEXHOJIOTHYECKOT0 pa3BUTHUS B MUDE:
pO6OTHI M 6€CIIUJIOTHUKHU

O

Cneuuanvctbl YHUBepcuTeTa bproccesiss CKOHCTpyUMpPOBalUd MHUHHUATIOPHbIX POOOTOB
marXbot, KoTopble MOTyT yCTaHaBJWBATb KOHTAKT APYr C JPYroM U 00beJAUHAThCS
B OoJiee CI0KHble MexXaHU3Mbl. PoJib CBOe0Opa3HOro «Mo3ra» OepéT Ha cebs OAWH
13 po60TOB, KOTOPbIY npu nomoiu Wi-Fi npuHuMaeT nHpopMaluio oT APyrux po6oToB
IPYIIbl U pacchbliaeT B OTBET KOOPJAUHHUPYIOLMe KoMaH/ibl. COBepIllleHCTBOBaHUE 3TOM
M MOJ0OHBIX el pa3pabOTOK MO3BOJIMT B HeJaJIEKOM OyaylieM co3JaBaTb POOOTOB,
CIIOCOOHBIX K HaJIAXKUBAHHUIO B3aUMO/JIeHCTBUSA, 00 beJUHEHHOTO 00IIeH 11eJIbIO.

KuTalckuil pob0T-AaHTUCT NPOBEJ MEPBYI0 CAMOCTOSITEJNbHYI0 OIepalydio, NOCTaBUB
naiueHTy HOBble 3yObl. [Ipoliecc KOHTpPOJIMPOBaJM, HO He IPUHKMMaAJIA B HEM y4acTHUS
HaXO/IUBIIMECS PSAAOM KBAJULUPOBAHHbIE XUPYPTU U APYTHEe MeJPaOOTHUKH.

KoHnepH Adidas, B3iB Kypc Ha aBTOMaTU3al U0 NPOU3BOACTBA U OTKAa3 OT LIMPOKOIO
IpUMEeHeHUd 4YeJIoOBeYyeCKoro TpyJa, 3amnyckaer B [‘epMaHuMM  [OJIHOCTBIO
pOOOTU3UPOBAHHBIM 3aBO/i 110 BBINYCKY KPOCCOBOK. BTOpOU poO60TU3UPOBAHHbBIN 3aBOJ,
KOMIIaHUS IIaHUPYeT OTKpbiTb B ATjaaHTe (CHIA). PaHee oHa mnpuctynuia
K IPOM3BO/CTBY NOAOMIB /i1 00yBU npu nomouiu 3D-nevyaTu.

Kommnanus Audi npeacraBusia HOBbIM cefaH A8 2018-ro MoJesbHOr0O rojia, KOTOPbIH,
110 3asIBJIEHHIO0 KOMIIAHUH, CTAHET MEePBbIM B MUPE CEPUHUHBIM aBTOMOOUJIEM C CUCTEMOU
aBTOIMJIOTA TpPETbEro YpPOBHA ABTOHOMHOCTHU. TpeTHHM ypOBeHb aBTOINMJOTA
noJipa3yMeBaeT BO3MOXXHOCTb CaMOCTOSITE/IbHOTO JBUKEHHUSA aBTOMOOUJIS 110 OpOram
6e3 MepeKpecTKOB M CBeTOGOPOB, HO IMPHU 3TOM BOJUTEJb JOJKEH ObITh T'OTOB
NepexBaTUTh yIIPaBJ€HUE Ha Che3/1aX UJIU B KPUTUYECKUX CUTYALUSIX.

Crnenuyanuctel Patrepckoro yHuBepcuteta B Hblo-/[>)kepcd COBMECTHO CO CTapTanoM
SubUAS BnepBbie npor3Bead MNOJIHYI0 WHCOeKIHI0 MeMopuasbHOro Mocrta /JlesaBapa,
BKJItOYasA ero IMOJBOJHYI0 4YacCTb, UCIOJIb3YS B XOJ€e HUHCIEKUUU MYJbTUCPEIHbIN
okTokomnTep. OCMOTp 3aHs1J1 BCEro OJUH ieHb, a paHee Takas onepalus NpoJJnaach Obl
HECKOJIbKO JHEW U noTpeboBaJsia Obl y4acTUs KaTepa, BepToJETa U MOJABOIHOr0 poboTa.
B panbHeleM nofgo6Hble TUOPUAHbIE, TO €CTh paboTalolide Kak B BO3JyXe, TaK U B
BOJie, OECNU/IOTHBIE alnapaThl CMOTYT pellaTh LeJbld KOMIIJIEKC 33/1a4, CYIeCTBEHHO
CHHU>Kasl peCypCHbIe 3aTpaThl.
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1.2.6. MOHUTOPHUHT TEXHOJIOTUYECKOI'0 pa3BUTHUA B MUpeE:
pa3Hoe

| MaTepuaJibl ‘

O

Cnenuanuctsl YHUBepcUTeTa MaHYecTepa co3/jaid «MOJIEKYIIPHOTO po6oTa», cocTosiuiero u3 150 aToMmoB
BOJI0PO/1a, KUCJI0PO/a U a30Ta U CIOCOOHOT0 BBIMOJIHATD 33/laHUs Ha MOJIEKYJIIPHOM YPOBHE, B YaCTHOCTH,
OCYIEeCTBJIATb CTPOUTENbCTBO [JpPYrUX MoJiekya. Ero ymnpa/ieHUe OCylIeCTBJISeTC MOCPeACTBOM
XUMUAYECKUX peaKIUi B CHelUaJbHBbIX pacTBopax. B OyayiieM Takdhe po6OTbl OYAYT NPUMEHSThCS
B IPOMBILIJIEHHOCTH, MeJJUIIMHE, a TaKXKe PU MOCTPOIKe MOJIEKYJIIPHbIX GabpUK U COOPOUYHBIX JIUHU.
Kommnanusi Motorola 3anmaTeHTOBaJjia 3KpaH JJisi MOOGUJIBHBIX YCTPOWUCTB, CHOCOOGHBIM CaMOCTOSITENbHO
BOCCTAHaBJMUBAaTbCA NpPU MOBpexJeHUU. B ocHOBe mpoljecca HaXOAUTCS HAHOCUMbIM Ha 3KpaH CJI0H
M3 MoJiMMepa C NaMsATb0 GOpMbI, KOTOPbIH NMPU HAarpeBaHUM CMOCOGEH BOCCTAHABJAMBATH 1[€JOCTHOCTH
OBEPXHOCTHU NOBPEXKAEHHBIX yYaCTKOB 3KpaHa.

CyaocTtpoeHue

O

Ha HoBOM amMepukaHckoM aBuaHocle Gerald R. Ford BnepBble ycneniHo 3anycTuiy caMoJsIET IPYU NOMOIILU
3JleKTpoMarHuTHou KartanysbTbl EMAILS, a 3aTeM nocaguiu ero Ha 60pT, UCHOJIb3ysl B 3TOM Cjy4dae
3JIEKTpOMeXaHU4YeCKUil aspoduHuuiep. OCHOBHOe NPEUMMYLIECTBO 3JIEKTPOMAarHUTHOW KaTamyJibThl
B CpaBHEHMM C YCTaHaBJUBaeMOW IOBCEMECTHO I[apOBOM - BO3MOXHOCTb YBEJWYUTb KaK Maccy
3alyCKaeMbIX CaMOJIETOB, TaK U JJIMHY B3JIETHO-TI0OCAL04YHOH I0JIOCHL.

BoenHo-Mmopckue cuabl CIIA npoBesu UcnbITaHUSI CUCTEMBI JladepHOro opy:kusi LaWS ¢ 6opta kopabuis
USS Ponce B [lepcugckom 3a1uBe, B X0Je KOTOPBIX OblJI YCIELIHO YHUYTOXEH O€CNUIOTHbBIN JieTaTeJlbHbIN
annapat. [lpumMeHeHUHe Js1a3epHOro OpPYXUs 3HAYMUTEJbHO YyINpOLIAeT HaBeJeHUe Ha LeJb U CIYKUT
3ddekTuBHBIM cpeacTBoM [1BO, [TPO 1 60pb0ObI IPOTHUB MaJibIX KATEPOB.

TpaHcnopT

O

O

[IporoTun naccaxkupckou kamncyJsbl Hyperloop yganock pasorHath A0 324 KM/4, YTO CTaJi0 HOBbIM
peKopAoM ckopocTU. K cTpouTebcTBY MoJ06HOM TPAHCIOPTHOM CUCTEMBI IJIAHUPYIOT NPUCTYNUTb B 2019 T.
B Mupe HaMeyaeTcs TeHJEHIUs OTKa3a OT aBTOMOOUJIE C OEH3UHOBBIMHU U JIU3€JbHBIMU BUTATEJSIMHU.
B uyacTHocTH, aBTOKOHLEpH Volvo coobuius o mpekpauieHUM BbIYCKa Takux aBTomobuseit ¢ 2019 r,
®paHnysa u BenmkoOpuTaHUs NJIAHUPYIOT 3anpeTuTb UX npogaxu ¢ 2040 r., Tomnangusa - ¢ 2030 r,
HopBerus - c 2025 .
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2. TexHoJsiornyeckue TpeHabl B Poccuu




2.1.1. Texnosoruyeckuu pagap Poccuu
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2.2.1. MOHUTOPHHT TEXHOJIOTHYECKOro pa3Butusa B Poccuu:
aJibTepHAaTUBHAA 3HepreTukKa

e —
Ilo ganHbiMm MuH3Hepro Poccum, gosnsa BHUI B 3sHepro6GasiaHce cTpaHbl - MeHee 1%,
IIaHupyemoe 3HavyeHue K 2035 r. - 3,2%. OT4acTM 3TH HEBBICOKHE 3HAa4YeHMA
OOBSICHAIOTCA OLLYTUMBIM pe3epBOM MOLIHOCTEM B 3Heprocucreme. Bmecre ¢ TeMm
TEeHAEHIUsI CHH)KEHHUsI Ce6eCTOMMOCTH NMPOU3BOACTBA 3JIeKTpo3Hepruu Ha BUI moxker
AATh TOJIYOK PAa3BUTHIO JHEPreTUYECKOM cnenyajanu3anuv PpOCCUUCKUX PErMOHOB.

O

Poccuiickue permvoHbl NPOJAOJ/LKAOT aKTUBHO  OCBauMBaTbhb  COJHEYHYIO  JSHEPreTHKY.
B Pecniybsiike AnTail BBeJleHa B 3KCIJIyaTalMio nepBas B Poccuu cosiHeYHas a/IeKTpOCTaHUUS,
UCIIOJIb3YI0LasA BbICOKOIQQPEKTUBHYIO TeTepoCTPYKTypHYH TexHoJsoruw (KIIJ conHeyHOon
d4eUKU — boJsiee 22%), yTo no3osusio Poccun Hapsagy ¢ Anonuen u l0xHoM Kopeelt BoWTH B
CIMCOK CTpaH, NMPUMEHAWIIAX NOL00HYI0 MEepPCHEeKTUBHYK pa3spabOTKy B MPOMBILNLJIEHHbIX
Macimtabax. B CapaToBckor o6s1acTu 3anycTuin [lyradyéBCcKyr0 COJIHEYHYIO 3JIEKTPOCTAHLMIO,
CTaBIIYI0 NepBOM B pervoHe. [loTeHIMa/lbHO OHa CMOXET YJOBJETBOPUTb MNOTPEOHOCTH
B 3Hepruu Bcero llyrayésckoro paioHa. 'pynna kommnanuil «T [lawoc» nyiaHUpyeT BJIOXKUTH
B CTPOUTEJIBCTBO COJIHEYHBIX 3JIeKTpocTaHI UK B OpeHOyprckou o6aactu 15 mupz pyo.

[IpaBuTesibcTtBO Poccum yTBepausio «lliaH MeponpuaTHM [0 CTUMYJUPOBAHUIO Pa3BUTHUA
reHepUPYIOUIMX 00bEKTOB Ha OCHOBE BO30OHOBJIIEMbIX UCTOYHUKOB SHEPTHHU C YCTAHOBJIEHHOU
MOIIHOCTBIO 0 15 KBT». CorslacHO 3TOMy NJjlaHy NOSABUTCS BO3MOXHOCTb IIPOJaBaTh B 0OILYIO
CeTb U3JIMIIKU 3JIEKTPOIHEPIruu NpU MUKporeHepauuu BUI, 4yTo NmOBBICUT palnoOHAJIBHOCTh
MCI10JIb30BaHUA 3HEPropecypcCoBs.

KommnaHust «PocHaHO» COBMECTHO CO CBOUM QUHCKUM MapTHEpPOM Fortum myiaHUpyeT BJAOKHUTD
B CTPOUTEJNbCTBO M 3aMyCK BETPSHbIX 3JieKTpocTaH UK nopsaka 100 mapa py6. 4yTo Aact
TOJTYOK PAa3BUTHIO BETPOIHEPTETHUKHU B Halllel CTpaHe.

B KpacHosipckom HayyHOM lLieHTpe Cubupckoro otaeseHus PAH 6blia 3anyiieHa B ONbITHYIO
JKCIJIyaTalldl0 YCTaHOBKA, KOTopas OyJAeT ImepepadbaThiBaThb KaHaJU3allMOHHbIE CTOKHU
B OMOTOIJIMBO B BU/Jle CYXUX OPUKETOB.

Kommnanusa «PT-HuBecT» noctpout TIC, nosy4yaroujve 3HEPTUI0 OT CKUTAHUA Mycopa: YeThbIpe B

MockoBcko#t o6JsiacTd U 1o ogHON - B Coud, MuHepasbHbiXx Bogax u Ha TamaHu. OcHOBHas
3a/laya 3TOTO MPOEKTA — He CTOJbKO MPOU3BOJCTBO 3HEPTHUH, CKOJILKO YTUIU3AIUSA OTXO0/I0B.
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2.2.2. MOHUTOPHUHT TEXHOJIOTHYECKOro pa3ButTusa B Poccuu:
KOCMHYeCKasa NPOMbIIIJIEHHOCTD

O

XonguHr «Poccuiickhe KOCMHUYECKHEe CUCTEMbl» pa3paboTasl YHUBEPCAJIbHYIO
OOPTOBYIO TeJIeMETPUUYECKYI0 CUCTEMY HOBOI'O MOKOJIEHUS [Jisl PaKeTbl-HOCUTEJISA
«Co103-5». Takas cucTeMa He TOJIbKO JiellieBJie CBOUX NPeAbIAYIIUX aHAJIOTOB, HO U
YHUBEpCaJbHA, YTO MO3BOJUT €l B3aUMOJEWCTBOBATb C JIIOOBIMA Ha3eMHBIMU
NyHKTaM{ NpUéMa U 06pabOTKU MHPOPMALMMU M YCTAHABJMBATBCA HA JIOOYH0 pPaKeTy-
HOCHUTEJb WJIM KOCMAYECKHM KOPaOJib.

Cnenuanuctel XoaauvHra «Poccuiickue KOCMUYEeCKHe CUCTEMbI» co34aJin
paZviallMOHHO-3alUTHOE MTOKPBbITUE PAIM03JIEKTPOHHOHW annapaTypsl, IPpU3BaHHOE
3alJUTUTh YYBCTBUTEJIbHYIO 3JIEKTPOHUKY OT pPa3pyLIMTEJbHOIO BO3AEUCTBUA
KOCMUYECKOWU pajuauuvu. [I[pyMeHeHUe TaKOTro MOKPBITUA MMO3BOJUT COKPATUTH
MacCy KOCMUYECKHUX allapaToB, OTKAa3aBIIUChb OT rabapUTHBIX AJMUHHUEBDIX
KOPIYCOB, U YBEJIUUUT NPOJO/PKUTEJNBHOCTh UX HAX0XKAEeHUS Ha OpOUTE.
«Pockocmoc» u NASA B xopme 68-ro MexayHapoAHOrO aCTPOHABTHUYECKOTO
KOHrpecca B Apenaupae (ABcTpasiugd) NOANYCAaJIU COBMECTHOE 3asfBJIeHUE
O COTPYAHHWYECTBE B O00JIaCTH MCCIAeJOBAaHHWS W OCBOEHHUS JaJIbHEr0 KOCMOCA.
B 4dacTHOCTH, nylaHUPYeETCd OOBEAWHUTh YCUJIUSA NPU HNOCTPOHMKE OKOJIOJYHHOU
noceujaeMor miaatdpopmbl Deep Space Gateway, KoTopass CTaHET HOBOW BEXOU
B OCBO€HUHU JIYHBI.

Cnenuanuctbl «PockocMoca» 0J00pHIA KOHCTPYKTOPCKUU MaKeT CTaHUMU «JIyHa-
25», KoTopas JOJbKHA CTaTh MEPBOM MHUCCHEM B paMKax OTe4eCTBEHHOU
nporpaMmMbl  OCBOeHMA CHyTHUKa 3emyd. llesab 1npoekta -  co3jaHue
aBTOMaTH4YeCKOTro 30HJa AJi1 KOMIJIEKCHbIX UCCJIelOBAHMM Ha OBEPXHOCTH JIyHBbI
B OKOJIOMOJIIPHOM 06J1acTU. CTapT KOCMUYECKOM MUCCUHM 3allJlaHUpoBaH Ha 2019 r.
B HccnenoBartesnbckoM neHTpe uMeHUu M.B. Kesppimia pa3paboTasd HOBBIU
3JIEKTPOJBUTrATEJIb, Ipe/JHA3HAYEHHbIH /1)1 YCTAHOBKU Ha KOCMUYeCKUe alapaThl.
OnbITHBIM o0pa3en Mozaenad KM-75 Ha 800 BOJIbT MOJIHOCTHIO KBaJU(PUIUPOBAH,
Y y>Ke B OJivb>Kaulllee BpeMsl HAYHETCS NPOM3BOJCTBO CEPUMHOTO 00pasiia, KOTOpoe
3aMMET O0KO0JIO roja.
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2.2.3. MOHUTOPHUHT TEXHOJIOTHYECKOro pa3Butua B Poccuu:
aBUaCTpOeHHUe

O

CepuiiHOe MPOW3BOACTBO MHOTOIEJIEBOTO JIETKOTO UCTPEOUTEJS MOKOJEeHUs 4++
Murl'-35, aBaswlierocs AajbHeluM pasButueM mogenerd Mul'-29K/KYB u Mul'-
29M /M2, HauHeTcs ¢ 2019 r. OxujaeTcs, YTO CTOUMOCTb 3KcimyaTauuu Mul-35
OyZleT HUXe MO0 CPAaBHEHUIO C 3apyOeXHbIMU aHaJloraMU. TakkKe HCTpebuUTesb
OCHACTAT HOBBIMU aBUAIMOHHBIMU CPEACTBAMU MOPAKEHHUS OOJIBIION AAJbHOCTH,
YTO MO3BOJIMT EMYy YHUUYTOXATh 11eJ11 6e3 Bxo/1a B 30HbI [1BO.

BoeHHO-KOCMUYeCcKMe BoOMCKa Poccuu NpUHANM Ha BOOPYXKEHUE MHOIOLeJIeBOU
uctpeoutesb Cy-35C nmokosieHUs 4++, MOCTpoeHHbIM Ha 6a3e Cy-27 U NMpPU3BAHHBIN
3al0JIHUTh MOJeJIbHYI0 HULY MEXJy UCTPEOUTENSIMU 4-TO U 5-ro NOKOJIeHU! . ITH
CaMOJIETbl He TOJIbKO IMOBBLICAT BOeHHbIM mnoTeHuuas BBC Poccuu, HO U cTaHyT
BaXXHOU CTaTbeM 3KCIOPTA BOOPYKeHUU. B HacTodA1M MOMEHT TrOTOBUTCA MTOCTaBKa
24 takux uctpeoutesier B Kutam u 11 - B UHA0HE3U10.

MuHo60opoHbl Poccuy 3aBepmin/io nepBblM 3Tal TOCYJAAapPCTBEHHBIX HWCIBbITAHUU
nepcrnektruBHbIX uctpebuTtesnert T-50 ([TAK ®A). Ilo utoram mepBoro stama ObLIO
IPUHSATO pelleHre 0 Hadyajle MeJKOCEPUMHOr0 NPOU3BO/CTBA OOEBBIX CAMOJIETOB, B
X0Jle KOTOPOro BbINYCTAT 12 caMOJIETOB, M3 KOTOPBIX MOCJAEAHHUE [IBA YXKe OYAYT
OCHallleHbl JBUraTe/JsIMA BTOPOTO 3Tala, KOTOpPbIM OyJeT HMeTb MHOBbIIIEHHYIO
TOIJIMBHYIO0 3QPEKTHBHOCTb M COKPATUT CTOMMOCTb OJHOTO Yaca MoJiéTa.
OTedyecTBeHHbIM MHoOroneseBor BepToJeT Ka-226T ychnemHo NOpPOWEN IUKII
WCIbITaHMM B HpaHe npu 3KCTpeMaJibHO BBICOKHMX TeMIlepaTypax, AOXOAAIIUX
Jio +50 °C. B xo/ie 3TUX MCObITAHWX NOATBEPANIACh BO3MOKHOCTD €0 3KCIJIyaTaluu
B pervoHax C »XapKUM KJMMaTOM, YTO OCOOEHHO BaXXHO /MJis MNOTeHIMaJbHBIX
OJIM>KHEBOCTOYHBIX 3aKa3YMKOB, IJIAHUPYIOLIMX MPHUMEHEeHHEe 3TOW TeXHUKUJSA
pellieHUs NPOTUBONOXAaPHbIX, NATPYJIbHbIX, 3BaKyallUOHHbIX U MEAUIIMHCKHX 3a/1a4.
Havanuch J1€THble HUCHObITAaHUS 1leJIbHOKOMMNO3WTHoro oOumiaaHa TBC-2/ITC,
CO3/IaHHOT0 B paMKax HOporpaMMbl pPa3BUTHSA MaJioM aBUaAllMM, pa3pabOTaHHOU
MuHnpoMmToprom Poccuu. PesysbTaToM 3TOW NpOrpaMMsbl JOJKHO CTATh MOSIBJIEHUE
JIETKOTO CaMOJIETA, IPU3BAHHOI'0 3aMEHUTD YCTApPEBIIMU AH-2 HAa MECTHbBIX aBUAJIMHUSIX.
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2.2.4. MOHUTOPHUHT TEXHOJIOTHYECKOro pa3Butua B Poccuu:
MeaAMIMHA

O

Bpauu lleHTpaJIbHOTO HAy4YHO-UCCJIEL0BaTEeJNbCKOI0O WHCTUTYTA TPaBMaTOJOTMU U OPTONEAUHU
umenrn H.H. [lpuopoBa ocyuiecTBUIM HMIJIAHTALMI HEUPOCTUMYJSATOPA B CHOUHHOM MO3T,
6sarofapsA 4eMy NalgWeHT NepecTal UCHBITbIBaTh CHJIbHble XpOHHWYecKue 00sM. JlasibHelllee
BHeJ[peHHMe MeToJla HEeUpPOCTUMYJIALMU [AAacT BO3MOXKHOCTb OTKas3aTbCAd OT MOCTOSHHOTO
IIpUMeHeHHUs JIeKapCTBEHHBIX IpenapaToB, UMEeIMX T060YHOe BJAUSHNE Ha IOYKHU U CepJLE.

HoBocubupckue Xupypru MpoBeJd ONepalUio M0 YCTAaHOBKE NALMEHTy JBYX MeXaHUYEeCKUX
cepJel, HCIOJIb30BaB 0OCOObIM anmapaT BCIOMOraTeJbHOr0 KpOBOOOpallleHUs. YHUKaJIbHOCTb
pa3paboTKU COCTOUT B TOM, YTO OHA MOMET HUMHUTHUPOBATh pabOTy Kak NpaBOro, Tak U JIEBOTO
oTAeJsia cep/illa, NepekayWBasi NMpPU pa3HbIX [JlaBJeHUSX B OT/ejlaX NPUMEPHO OJMHAKOBbIE
00'bEMBI KPOBH.

Xoaguur «llIBabe» mpeacTaBuJ MPOEKT MOOMJIBHONW ONEpPAlMOHHOMW, PaCHOJIO)KEHHOU Ha 60pPTY
camosieta Mna-96-400T. ABuaonepallMOHHasi C/JieJlaeT BO3MOXXHbIM OKa3aHUE HEOTJIOXKHOM
MeJUIIMHCKOM MOMOIIY — AUAarHOCTUKH, OTlepaliMiy ¥ ePBOr0 peaHMMalMOHHOTO Nepuo/ia — NpsiMo
Ha 60pTYy caMoJieTa, YTO OCOOEHHO aKTyasIbHO B YCJIOBHUSX Upe3BblYalHbIX CUTYallMi PUPOJHOrO
Y TEXHOTEHHOI0 XapaKTepa.

YueHnble CaHKT-IleTepOyprckoro noJuTeXHUYeCKOro yHuBepcuTeTa [leTpa Besnukoro paspaboTtanu
anmnapar, KOTOpPbIM NpHA MOMOULIM YJbTPa3BYKOBBbIX BOJIH CIOCOOEH OOHApyKUTb U YAAJUTh
HOBOOOpa3oBaHMe 06e3 XUPYPruyeckoro BMellaTeNbCTBa. HoBoe yCTpPOWCTBO MJIaHUPYeETCS
HpUMEHSATH JJis1 60pbObI C ONMYXO0JISIMU MOJIOYHOW U LIUTOBU/IHOU KeJie3bl, IOYEK U eYEeHU.

['maBa MunsgpaBa Poccuu B. CkBOpLOB 3asBHU/Ia O FOTOBHOCTH K CEPUHMHOMY NPOU3BOJLCTBY
pOCCUIICKOTO pO60Ta-xupypra, paspabOoTaHHOrO COTPyAHUKaMU HHCTUTyTa KOHCTPYKTOPCKO-
TexHoJsiornyeckol nHQopmaTtruku PAH. Takoi po6oT no Becy, KOMOAaKTHOCTH ¥ TOYHOCTH pa3pesa
NPEeBOCXOAUT aMepPUKAaHCKYH POOOT-aCCUCTUPOBAHHYK XUpyprudeckyr cucrteMy Da Vinci. Emé
OJJHO JOCTOMHCTBO OTEYECTBEHHOW pPa3pabOTKHW — BO3MOKHOCTb MPOBOJAUTH AUCTAHLMOHHBIE
olnepaLuiy, Ipy KOTOPBIX XMPYPT MOKeT HaX0AUThCA B |PYTOM ropoje.
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2.2.5. MOHUTOPHUHT TEXHOJIOTHYECKOro pa3BuTua B Poccuu:
pO6OTHI M 6€CIIUJIOTHUKHU

O

B BasTuiickoM Mope ycHelmHO NPOUIJIM UCHbITAaHUS OeCIIyMHOro 6€eCnUJIOTHOTO
NOABOJHOrO amnmapata «Mopckas TeHb», CIIOCOOHOI'0 HAXOJMThCA B IJIaBaHUU
/10 TIOJYTola U MPHU 3TOM OTIHPABJATH Ha 6eper pasju4yHy0 HHPopmauuw. PoboT
MOXKET paboTaTh KaK B 3aKPbIThIX aKBAaTOPHSX, TaK U B OTKPBITOM MOpe B 30He
TedeHUH. biarofaps GecuiyMHOMY XOAy OOHapyHUTb «MOpPCKYI TeHb» KpanHe
CJI0°KHO, YTO MpeBpaljaeT eé B 3pPpeKTUBHOE pa3BebIBaTEJbHOE CPEACTRO.

Poccurickasg komnanus Ronavi Robotics pazpaboTasia poboTa AJisi 00Cay>KMBaHUS
cksazoB. PoboT Becut 180 Kr u cnocobeH nepemeniaThb rpy3bl Maccod o 1,5 T.
JKcIyaTagus ~ Takoro  poboTa  MNO3BOJIUT  HE  TOJIBKO  C3KOHOMUTH
Ha 00C/AY>KMBAKWUIeM NepcoHasie, HO U MOBbICUT BMECTUMOCTb CKJIaJa, 6Jiaroaaps
3aMellleHHI0 paboyero NpoCcTpPaHCTBaA [Jis YeJIOBeKaA CKIaACKUM 000pyJ0BaHUEM.

boeBoil poboT «HepexTa» mjiaHUpyeTcsd NPUHAThL HAa BOOPYKEHHUE POCCUMCKOH
apmuu. PoboT OyJeT wuCNOJb30BaTbCA B KadyecTBe pa3BeJuYMKa M Caleépa,
a B MepCleKTUBe — TMOAJepKUBaTh MeXOTy Ha noJe 60s. «HepexTta» ocCHalléH
0eCHnUJIOTHbIM BepPTOJIETOM U QYHKIMOHUPYET B eJUHOM HHPOPMAIMOHHOM II0JIe
C pOTOM, YTO MOBBINIAET €€ MOOUJIBHOCTb Y YPOBEHb pEarupoBaHUS.

B MockoBckoM TexHomnapke «Kasiubp» OTKpblICS NEPBbIA OTKPBIThIM MOJIMTOH /i
TECTUPOBaHUsS OeCHNUJIOTHbIX aBToMoOuJsied. Ha Tpacce paaunon 400 M,
BOCIIPOM3BOASALIEN TOPOJACKYH VJMIY, MOXHO OyJeT HCObITaTb TEXHOJOIUHU
OeCNUJIOTHOTO BOXJEHUS M UX NOCJAeAYIOLero MNPUMEHEHHUS B YCAOBUSAX
peaJibHOM TOPOJCKOU CpPEJIbI.

CrneuuaiucTbl KoMnaHuu «KpoHmTaaT» co3faiu TUOPUJAHBIA JeTaTeJbHbIN
anmnapar, COBMel[allliii B cebe CBOMCTBA KaK OECNUJIOTHUKA, TaK U BEPTOJIETA,
YTO NO3BOJIWJIO B TPU pasa yBeJHWYUThb JaJbHOCTb IM0JIETA IO CPAaBHEHUIO
C OOBbIYHBIM O€eCHUJIOTHbIM allapaToOM-KonTepoM. Pa3paboTyMKH, NOCTPOUB
TECTOBYI0 BEPCUIO, IMJIAHUPYIOT MEPEXOAUTb K KOHCTPYMPOBAHUIO TSKEIbIX
BapHUaHTOB MOA0OHOr0 6eCnUI0THHKA.
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2.2.6. MOHUTOPHUHT TEXHOJIOTHYECKOTr'0 pa3BuTuA B Poccuu:
pa3Hoe

I MaTepuaJbl ‘

=

O

UccnepoBatenn wu3 CaHkT-IleTepOyprckoro mnosuTexHU4Yeckoro yHuBepcuteta IleTrpa Besukoro
pa3paboTasyd U 3amaTeHTOBAJMU TEXHOJIOTHIO, AAKIIYI BO3MOXXHOCTh C03/|aBaTh MOPHUCTbIM MeTasll
Ha OCHOBe aJIMUHUEBOrO CILJIaBa, YTO I03BOJIUT €MY He TOHYTb B BOJIE.

['pynna oreyecTBeHHbIX y4éHbIx U3 HUAY MUOU paspaboTasa TEXHOJIOTHIO OJYYEHUS TPAKTUYECKHU
NpO3pavyHOro aJIOMUHUS, 00J1aZlalollero TaKKe MOBBILIEHHONW NPOYHOCThbIO. OKUJaeTcs, YTO Takas
TEXHOJIOTUSI HAaWJET NpPHMEeHeHHWe MpPU YCTAaHOBKE HApPYKHOM MNpO3payHOM OpPOHH, U3TOTOBJIEHUU
KYIOJIOB ¥ OKOH J1J11 KOCMUY€eCKHUX allapaToB U Mp.

CyaocTtpoeHue

O

Jlegokon «Maba Mypomen» npoekta 21180 npoxoAuT 3aBOACKUE XOJOBble UCIbITAaHUA, B CJy4ae
ycrexa KOTOPbIX OH BOUJET B coctaB BM® Poccuu. [lToMuMo Hay4yHO-UCC/I€10BATENbCKUX 1IeJIeH, B €T0
3a/layd OyJleT BXOJUTb CHaOkeHUe GJIOTCKUX 6a3 B 30He ApPKTUKU OoenpunacamMy, rOpHOYUM
u npoBusueil. OgHa M3 0COGEHHOCTb KOpabJiss - BO3MOXHOCTb YIpaBJIEHUS OJJHUM 4YeJ0BEKOM
(T.H. 6e3BaXTEHHbIN PEXKUM).

HoBbiii kopBeT «CoBepuieHHbI» npoekTa 20380 Boweén B coctaB TuxookeaHckoro ¢uiora BMO
Poccuu. B ero 3ajjauv BXOJAT NaTpPyJiMpoBaHUe, BeJeHUe 6GOpbObI C HAJBOJHBIMHW W MOJBOJHBIMHU
KopabJiiMU NPOTHBHHUKA, a TakKXKe MoOJAJep:KKa MOPCKOro JiecaHTa B OJIM>KHell Mopckoil 30He. BBoj
B CTPOM 3TOTr0 KOpPBETa MPOAOJIKUI IIpolecc MoJepHU3anuu TruxookeaHckoro ¢JioTa.

TpaHcnopT

O

O

K 2020 r. MOCKOBCKMe BJIaCTH MJIAHUPYIOT MEPEUTHU K 3aKyNKaM TOJIbKO 3JIEKTPOOYCOB U MOCTENEHHO
OTKa3aTbCs OT IKCIJIyaTallUM OOLeCTBEHHOI'0 TPaHCIOpPTa C JBUraTesJeM BHYTPEHHEro0 CropaHus.JTo
Mepa NpY3BaHa YJAy4IIUTb 3KOJOTMYECKYI0 06CTAaHOBKY B rOpO/ie ¥ NOBBICUTb KOMOPTHOCTD MOE3/IKHU.
KoHuepn «KanamHukoB» co3pan njd MNOJMLMU 3JeKTpobauk «Mk», B HacTodllee BpeMs €ro
tectupytoT cotpyaHuku JIIC u IIIIC. Ha ogHoM 3apsiie oH cMmoxeT npoexaThb 150 kM. JlasbHeune
pa3paboTKK 3JIeKTPOOAUKOB, 3allJIAaHUPOBAaHHbIE JJI1 apMUM U CHELCAY»K0, NPU3BaHbl BO3POJAUTH
npex/ie U3BeCTHble MOTOLUKJIbI «M>X» U BbIBECTU UX HA HOBBIU TEXHOJIOTUYECKUN YPOBEHb.
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3.1. [loHATHE UCKYCCTBEHHOI'0 UHTEJIJIEKTA

|
[0 HckyccTBeHHbI MHTEJ/JIEKT B COBPEMEHHOM KOHTEKCTEe — CBOWCTBO MallHH,

KOMIIbIOTEPHbIX IMpOrpaMM M CUCTEM BbINOJHATb HWHTEJJIEKTyalbHble
M TBoOpuYeckde (QYHKIMM 4YeJO0BeKa, CaMOCTOSTeJbHO HAXOJUTb CIOCOOBI
pelieHWs1 3ajJlay, JleJlaTb BbIBOAbl U TPUHHUMATb pelleHUs Ha OCHOBE
HaKOIJIEHHOTO OIbITa U 00y4aeMOCTH.

[0 HeobxoauMo pa3fensiTb HCKYCCTBEHHBIM MHTENIEKT KaK COBOKYIHOCTb
aJICOPUTMOB MpoHeAyp O00pabOTKM [OAaHHBIX U MCKYCCTBEHHYIO JIMYHOCTb,
CO3/laHMe KOTOPOW Ha CeroJIHAIIHUMN JeHb He IPeAyCMOTPEHO JlaXKe Ha YPOBHEe
KOHIIEMIIUHU.

[l CoBpeMeHHbIN OYM B pa3BUTHUHU UCKYCCTBEHHOrO HHTEJIJIEKTA, HECMOTPS Ha TO,
YTO OCHOBHblE TeOpeTUYeCKHe MNPUHIUINbI QYHKIMOHUPOBAHUS HEWPOHHDIX
CeTel, pacno3HaBaHUS CUTHAJIOB U H300paKeHUM ObLJIM pa3pabOTaHbI
HECKOJIbKO JEeCATHUJETHHW HasaJZl, O00YCJOBJIEH CJHEeAYIIUMUA OpPUYINHAMM.
Bo-nepBbIX,  BCJeACTBHE  BCeoOIled  KOMIbIOTEPU3AUW  MOSABUJIACH
BO3MO>KHOCTb COOMpaTh, XpaHUTb U 00pabaTbiBaTh OYEHb OOJIbIIHE OOBEMBI
JlaHHbIX. BO-BTOpbIX, OJHOBPEMEHHO C 3THUM VBEJUYUJHUCh €JWHHUYHbIE
BbIYHCJIUTEJbHbIE MOIIHOCTH, KOTOpPbIE€ MMO3BOJSIOT MPOBOJAXUTh ONTUMU3ALUIO
MoOJieJIEW TI0 COOpaHHbIM JAHHBIM 33 OTHOCUTEJNbHO KOPOTKOE BpeMs.
B-TpeThuX, K HacTOAIeMy BpEMEHU HAKONJIEH CEPbE3HBIM ONBIT B 0OY4YEHUHU
VCKYCCTBEHHbIX HEMPOHHBIX CeTeH, B pe3yJbTaTe 4Yero AJs JaJbHEUIIEro
COBepIIEHCTBOBAHUS MOXXHO OTOMPATh HaUuboJIee YAa4Hble aJITOPUTMBI.
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3.2. TeHAEHIIMU Pa3BUTUA UCKYCCTBEHHOTO
UHTeJ/lJIeKTa*

I'nyouHHoe ooGyuyeHue. [lof riiyOMHHBIM OOy4YeHHEM MOXHO MOHMMaThb TEXHUKY O0y4YeHUs
HEeHUpPOHHBIX CeTel, KOTOPYI0 aKTHBHO MPHUMEHSIOT B 06J1aCTH KOMIbIOTEPHOTO 3peHus. Takxke
ri1yOuMHHOe 0Oy4YeHHe HCNO0JIb3yeTCs B Mpolieccax pacno3HaBaHUU OOBEKTOB, UX JENCTBUH,
MapKUPOBKU BU/EO U T.J.

KpynHomaciuTa6Hoe MallMHHOE OOy4YeHUe. AKIEHT B MallMHHOM OOy4YeHWH B HACTOAIlee
BpeMsl JeJlaeTcsl Ha MacliTabUpOBaHUU HMEWUIMXCS aJrOPUTMOB AJs paboTbl C OYeHb
60JIbLIMMU HAOOpaMH JIaHHBIX.

OGyyeHue c mnoakpemieHHMeM. Eciu TpaJullMOHHOE MallMHHOe OOy4eHWe B OCHOBHOM
MOCTPOEHO Ha MOMCKe ONpeie/IEHHOTO NaTTepHa, MO/JleJid, TO B 00YYeHUU C MOAKpeNnJeHHeM Ha
NepBbIl IJIaH BbIXOAUT Mpoliecc NPUHATUSA pelieHUH. JlaHHas TexHoJiorus no3soauT UU ray6xke
NPOHUKHYTbH B 00J1aCTh U3y4YE€HHUS] U BBINOJHEHUS JEUCTBUU B peaslbHOM AEUCTBUTEJNbHOCTH.
OAuH U3 pe3yJsibTaTOB 3TOro MojxojAa - Mobedbl KOMIbIOTEPHbIX MPOrpaMM B TaKHUX UTIpax,
KaK ro ¥ oKep B NPOTUBOCTOSIHUY C peaJibHbIMU UTPOKAMHU.

Po6oToTexHuKa. B HacTosiiee BpeMsi NpOBOJASTCS Pa3HOOOpa3Hble 3KCIEPUMEHTHI C 1eJIbI0
06y4uTb po60TA B3aMMOJAEUCTBOBATb C OKpYXKAaWIUM MHPOM B  YHUBEPCAJbHbIX
U crneliPUUecKux ycaoBUSX. [lepcreKTHBHbIe pa3pabOTKU MOSIBJASAIOTCA B 006J1aCTH CO3/laHUSA
CUCTEM «4YeJIOBEK+po6oT» (mpejroJiarapiiledl KOMaHAHYO JesSTeJbHOCTh POOOTOB U JIIOJEH,
IpU KOTOPOM BCe SIBJSIOTCS PABHONPABHBIMM M HE3aBUCHMbIMM y4YaCTHUKAaMM Ipoliecca)
aBTOHOMHbBIX CAM0O00OYYaI0IIMXCs pOOOTOB, CETEW pOOOTOB.

KoMmnbloTepHoe 3penue. OjHa U3 HanboJiee NpuMevyaTeJbHbIX GOPM MAaUIMHHOT'O BOCOPUSATHS.
Celiyuac KOMIbIOTEPbl MOTYT TMPEBOCXOJUThb JW0OJEed B pelleHUH HeKOTOphbix (Y3KO
onpejie/IeHHbIX) BU3yaJIbHbIX 3ajlay KJacCUPUKalMU. B 4acTHOCTH, CyLIeCTBYIOT pa3paboTKH,
KoTopble no3BoJsaioT U B 2/3 ciayyaeB 06xoauTh MexaHusM CAPTCHA (TecT aJig pasiddyeHUs
KOMIIbIOTEPOB W JIIOJIEW; HauboJiee pPacnpOCTPaHEHHBIM BapHUAaHT — HEOOXOJMMOCTb BBECTH
CUMBOJIbl, U300paKEHHbIE HA PUCYHKE C JJ00aBJIeHUEM TOMEX UJIU MOJYIPO3PavYHOCTH ).

[IMAKIT, Hos6pb 2017 *Ha ocHoBe ncciefoBaHus CTIHPOP/CKOT0 YHUBEPCUTETa
= «Artificial Intelligence and Life in 2030»
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3.3. TeHaAEeHIIMU Pa3BUTUA UCKYCCTBEHHOT'O
HMHTEeJ/IV/IEKTa

O6pab6oTKa ecTecTBeHHOro A3bika. B 2016 r. Google 3asaBusia o toMm, uto 20%
TEeKYLI X MO6I/IJIbeIX 3allpoOCOB BBIINNOJIHAKTCA I'OJIOCOM, B TO K€ BpeMA INOTEHI NaJl
OHﬂaﬁH-HepeBOAqHKOB IIOCTOAHHO ITIOBbBIIIAaeTCH. B HacTod1iee BpeMd
HCCAeJOBaHUSI CMEIAlTCs B CTOPOHY pa3paboTOK CHUCTEM, KOTOpPble CMOTYT
B3auMMOJielicTBOBaTh C JIIOJbMU Yepe3 JMaJiol, a He TOJbKO pearupys
Ha CEMaHTHUYE€CKHUE 3alIPOCHI.

CoBMecCTHbIe cuCcTeMbl. B paMKadx I/ICCJ'Ie,L[OBaHI/II‘/JI COBMECTHBIX CUCTEM HM3YHAIOTCA
MoA€/JIN WU aJITOPUTMbI B LEJAAX p33pa6OTOK dBTOHOMHBIX CHUCTEM, CIIOCOOHBIX
pa6OTaTb COBMECTHO C APYIrUMHU CUCTEMAMHU U C JIIOAbMH. O,ELHOBpeMeHHO paCTéT
HMHTEpPEC K IPUJIOKEHUAM, KOTOPbIE CIIOCOOHBI TOBBICUTDb 3(1)(1)6KTI/IBHOCT13 4yeJIOBEKa
U MalllUHBbI, UCITIOJIB3YA UX CUJIbHbIC ITIO3HUIIUHA Ka)KﬂOfI N3 CTOPOH.

Kpayacopcunr. KpayacopcuHr - oaHa u3 GopM MOOHJIM3ALMU PECYPCOB JikoJed
C MCIOJIb30BaHHEM HHGOOPMAIMOHHBIX TEXHOJIOTHMH [AJISl pelleHHs pa3HOro poja
3a/1ay. BMecTe c TeM pa3HOOOpa3Hbie pecypChl CeTEBbIX COOOIECTB OTJUYAKTCSA
HEBBICOKHM ypOBHeM NpodeccuoHa/sM3Ma U Heob6s3aTeJbHOCTbI0 YYaCTHUKOB, YTO
He TII03BOJIIET MCII0JIb30BaTh WX B KayecTBe IIOJIHOLIEHHOTO0 HHCTPYMEHTA
5KOHOMHKH WJIY TIOJIUTUKU. AJIbTEPHATUBON MOXKET CJIY?KHUTb UCKYCCTBEHHBIN NHTEJIEKT.

HHTepHeT Bemeu (IoT). [lvpokun cHekTp yCTPOUCTB, KOTOpPble MOTYT OBITb
coeHEHbI MeXJy co00M [y coopa U oOMeHa MHPOpMalnueHr, BKJIKYAIOT B Ce0s
npubopbl, TPaHCIOPTHbIe CpeACTBa, 3JaHudA, KaMepbl U Jap. WU cnocoben
obpabaTbiBaThb U HCI0JIb30BaTh IMoOJiydyaeMble O00JIbllIME OOBEMBI JAHHBIX [AJIs
pasJIMYHbBIX LeJIen.
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O

3.4. PBIHOK HCKYCCTBEHHOI'0 HHTeJIJIeKTa B Poccun

U B MUpe

[lo mporHosaM MexJAyHapoAHOW HcCCAeJoBaTeJbCKOM KoMmaHuu Markets and
Markets, k 2020 r. peiHok UU exxeroaHo 6yaeT pactu 6ojiee yem Ha 60% u k 2022 .
pocturuet $16,06 Map/ 3a c4ET KCI0Jb30BaHUS TEXHOJIOTHH MAIMHHOTO 00y4YeHU s
M paclio3HaBaHHUS €CTEeCTBEHHOTO $s3blKa B peKJaMe, PO3HUYHOW TOProOBIJIE,
durHaHCcax ¥ 3/ipaBOOXpPaHEHUH.

[lo ganHbiM koMnaHuu SAP, 3a mociaegHue 10 JjieT B cdepy HMCKYCCTBEHHOIO
MHTEJIJIEKTA POCCUUCKHE TOCCTPYKTYPbl BJIOKMUJM OKOJIO 23 Miph py6. boJblie
BCEr0 MHBECTUILIMM MOCTYNUJIO B MPOEKThbl MO aHa/MW3y AaHHbIX (33%), cucTeMbl
noJAep>KKu NpuHATUSA peleHui (16,5%) 1 paciosHaBaHUS U300paKEHUU U BUAEO
(13,9%). 3TH npoeKThI OO0JIbIIIEN YACThIO OPUEHTHUPOBAHbI HA TOCCEKTOP, TPAHCIIOPT,
060pOHY M 6€30MaCHOCTb, HePTEra30BYy0 OTPAC/b M 3[J[paBOOXPAaHEHHUE.

B yactHoM cektope B Poccuum 34% npoeKTOB B 00JIaCTU MCKYCCTBEHHOIO
MHTeJIJIEKTAa MPUXOJUTCI Ha paclo3HaBaHWe HW300pakeHUU U BuUjpeo, 19% - Ha
pacno3HaBaHUe TeKCTOB M pedd, 15% - Ha cuUcTeMbl NOAJAEPNKKUA NPUHATHUA
peumienuu, 12% - Ha aHa/iu3 JAaHHbIX. KoMMepueckue MNpOeKTbl HaUOOJIblIEe
NpUMeHeHWe HalllJIk B cdhepe BhICOKUX TexHoJ0TUl (19%), 3apaBooxpanenus (10%)
v TpaHcnopTa (7%).

B komnaHuu Gartner noJsaratoT, 4To K 2020 I. HCKYCCTBEHHbIU HUHTEJIJIEKT OyAeT
BbINOJIHATE 85% paboThl M0 0OCAYKUBAaHUIO KJIUEHTOB U yxKe K 2018 r. co3naBaTh
20% Ou3HeC-KOHTEeHTa

[IMAKTII, Hosi6pb 2017 23



3.5. OcHOBHBIE NPpEeUMYHIECTBA, NOJy4YaeMble
OoT npumMmeHeHusa UN*

KOMHbIOTepHOE 3pEeHue, roJ0COBOM BBO/Jl, INOHMUMadHHE €CTECTBEHHOI'O A3bIKa
BBIBOAAT aBTOMATHU3dllWI0O H4d COBEPIIEHHO HOBBIHU YPOBEHB.

[IpenckasaTesbHOE MOJieJIMPOBaHUE JAaéT BO3MO>KHOCTh Ha BCeX CTaJUsIX OU3HecC-
IPOLECCOB BBOAUTDH NPUHIUIIBI 6EpEKINBOT0 MPOU3BOACTBA, 2 MHOT/IA U 3JIEMEHTHI
IIJIAHOBOU 3KOHOMUKHU.

C60p M aHA/IM3 6OJIBLIUX JAHHBIX C TOMOIIbIO CEHCOPHBIX CETEN MO3BOJIUT B KOpHE
M3MEHUTb yIpaBJieHHUE CeJbCKUM X03SMCTBOM, TaK KaK MOSBJISETCS BO3MOXXHOCTb
Ha 0JITHOM MOHUTOpPE OTCJIEKUBATb COCTOSIHUE OTAeJbHOU IPAAKHA UJIU KOPOBBHI.

CepBuchl Tuna Uber u pekomeHAaTe/JbHbIe CUCTEMbBI IPUBEAYT K pacnpeneseéHHON
9KOHOMHKE, B KOTOpPOW MNpoOJaBel, M MOKylaTeJb CBA3BIBAIOTCA APYr C APYyroM
OBICTPO U HANPSMYIO.

SaAaqa OJIMDKaHuIIUX JIeT - nepexong K MNOXHW3HEHHOMY XPpAaHEHHUIO II€PCOHAJIbHBIX
MEAWUIOHNHCKHUX AdHHbBIX Ka>KA0I'O MHAWBHUAA M YyJYHYIIC€HHE K/INMHHUYECKHUX IIPAKTHK
Ha OCHOB€ dHadJIM3ad 3THUX JAdHHDbIX.

CyliecTBeHHOM 3ajavyen IBJASETCA TaKKe HaKOIJIEHME epCOHA/IbHOU UHPOpMaLlUU
00 00pa30BaHWM, AOCTUKEHUAX, UHTEpecax U CIOCOOHOCTAX KaXKAOT0 4YesOBeKa
C paHHEro JeTCTBa. TeXHOJIOTUU COLlMaJIbHOW HWHXKEHEPUU M aHa/iu3a O0JIbLIKX
JITAHHBIX HYXXHO HaANpaBJsATb Ha BbIIBJEHHWE TaJaHTOB, IepPCOHAJIMU3ALUI0
006pa3oBaTeJIbHbIX TPAEKTOPUH, TPYAOYCTPOHUCTBO U POPMUPOBAHUE KOJIJIEKTUBOB
N0/ OTJeJibHble NpOeKTbl. Takad aBTOMaTU3MPOBAaHHAas OWUpXKa TpyJa HMEET
OTPOMHBIY MOTEHIAAJT U CIOCOOHA U3BMEHUTD 0OJIMK 001 EeCTBA.

*Ha ocHoBe fokaza Boponnosa K.B. «MammHHoe o6y4yeHue,
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O

O

3.6. OcHoBHbIE Npo6J1emMbl pa3suTusa UU B Poccuu
|

[loTeHIIMa/IbHBIE HWHBECTOPbI B pOCCUMCKHe cucteMbl KWW wucnbIThIBAOT
HeJ10CTaTOK MHPOPMAIUU 0 COBpeMEHHbBIX TPEH/aX B 3TOM 06JIaCTH.

HexBaTka akcniepToB o MM B pykoBOACTBe TEXHOJIOTUYECKHUX KOMIIAHUW BEJET
K YMEHbIIEHUIO yucJa YCIIEIIHO peanu30oBaHHbIX IIPOEKTOB
B 3TOM 00J1aCTH.

OTeyecTBEHHble KOPIIOpALlMU B 3KOCHUCTEMe pblHKa MU pacKpbiBalOT MeHblile
MHPopMallMM TNpPU CpPaBHEHUU C MeXAYHAPOAHbIMU KOMIAHUSIMHU, YTO
OCJIOXKHSIET MPOIeCC MAllIMHHOTO 00y4YeHX Ha OCHOBE O0JIbLIWX AAHHBIX. JIUIb
HEMHOTHWEe POCCUMCKHEe KOMIAHWW pacKpbIBAlOT CBOM JaHHble. Hampumep, oT
Yandex MO>KHO MOJIyYUTH AAaHHbIE JJi1 PEKJIAMHOro TapreTuHra, a CoepbaHk
pacKpbiBaeT HeOoOXOJUMMYIH  HHGPOpMaAlLlM  JJisd  NPOTrHO3MPOBAHUS
oBe/leHUs KJIUEeHTOB.

OTedyecTBEHHble = KOMIAHMM U  IKCOEepThl  C€Jab0  HUHTErpUPOBAHBI
B MEXXJAYHApOJAHbIW aKkaJleMUieCKUU HaydHbld 00MeH B chepe U, HecmoTps Ha
TO, YTO pa3pabOTKHU B 3TOU 06J1aCTU UMEKOT B Poccuu 60ratyro UCTOpHIO.

B Poccuu CTapTallbl CTaJIKUBAKTCA C CJIO?2KHOCTAMMU IIPHU Ha6ope CliegraJImCToB
o0 MAIINHHOMY o6yqumo. HpI/IBJIe‘-IeHI/Ie HMHOCTPAHHBIX CII€enruaJIMCTOB
U yaepxKaHHe 0OTEYECTBEHHbIX OT II€pee3/id 3d I'PAHULY 3aTPYAHAECT IIPOLECC Ha6opa.

B Poccuu cynjecTByeT HexBaTKa Yy4eOHbIX I€HTPOB, KOTOpbie TOTOBAT
crieriMaJIMcTOB B o6J1acTu Data Science.
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HcnoJib30BaHHBbIE HCTOYHUKHU U COKpaAIl€CHUA.

CokpalueHus:

u BU3 - B0306HOBJ/IIEMble HCTOYHUKHU
JHepruu;

u BC?KM - BbICOKOCKOpPOCTHbIE
YKeJIe3HOL0Pp0KHbIe MarucTpasiy;

u ['JIA - runep3ByKOBOU JieTaTeJlbHbIN
annapar;

n UH- ncKycCTBEeHHBIM UHTEJIEKT;

u UKT - undopmanvoHHo-
KOMMYHHUKALIOHHbIE TEXHOJIOTHHY;

u KA - kocMuveckue annaparsl;

| Ka-62 - npoekT MHOroueseBoro BepToJeTa,
paspabaTbiBaeMbiii OAO «KamoB»

u OIIK — 060pOHHO-IIPOMbIIJIEHHbIA
KOMILJIEKC;

[ | [TAK JIA - nepcneKTUBHBIY aBUALUOHHbIN
KOMILJIEKC AaJ/IbHEN aBUALIUY;

| [TIAK @A - nepcnieKTHBHBIY aBUALLMOHHbIN
KOMILJIEKC ppPOHTOBOM aBHAlMH;

n PeakTopsl Ha BH - peakTopbl Ha 6BICTPBIX
HEUTPOHAX;

u C-500 - poccuiickril 3eHUTHbBIN paKeTHbIN

OCHOBHBIE UCTOYHUKMU:
Ananutuyeckue Matepuasbl Bloomberg new energy finance, EIA, PwC, NVCA, MoneyTree Report; Oil&gas Journal,

hi-news.ru; nplusl.ru; novostienergetiki.ru;

KOMILJIEKC,
CBBP - cBMHI]0BO-BUCMYTOBbIE OBICTpbIE
peaxKTopbl;

CIIT - cxxm>XeHHbIM NPUPOAHDIN ras;

CTL - cuHTeTH4YeCKOe MOTOPHOE TONJIMBO Ha
OCHOBE yTJid;

GTL - cuHTeTHMYeckoe MOTOPHOE TOIJIMBO Ha
OCHOBE NIPUPOJHOrO rasa;

M2M - MexXMallIMHHOE B3aUMO/JEHCTBHUE;

cnews.ru; kommersant.ru; refnews.ru; rupec.ru; remedium.ru;

chemrar.ru; rccnews.ru; ngv.ru; rbecdaily.ru; atomic-energy.ru; aex.ru; warsonline.info; kommersant.ru; vpk-news.ru;
www.aviaport.ru; vz.ru; expert.ru; ato.ru; topwar.ru; i-mash.ru; mashportal.ru; strf.ru u gp.
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