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DOLLIbIN rOf BblAANCA ANA MEHS
yOa4YHbIM — 9 COBCTBEHHbBIMU 1A -
3aMu yBuUaen Halle bamxanuee
bynyuiee n nopagosasnca. UHo,
Cyos no BceMy, bygeT ropasgo
nyylle, 4Yem npenckasbiBatoT
MHOrOYUCeHHbIE QYTYPOJIOrU.
[IpOTOTUMNElI HOBLIX aKKYMYNATOPOB U HOBbLIX CBEPX-
NPOYHbLIX N CBEPXNErkmMx MaTepuanos AatoT Haaexay,
4TO B BamxKanLyo NATUETKY Mbl MepecsiemM Ha ner-
Kue, Hegoporue u bezonacHble anekTpoMobunun. To, YTo
A BUOEN CBOMMMW MNa3aMn, HacToNbko MeHd ybeguno,
4TO 9 peLln NoJoXaaTh C NOKYNKOW HOBOMO aBTOMO-
buns B oXMpaHuy Hogenwero. BriosiHe BO3MOXHO, 3TU
MaLLWHbI y>Xe byayT be3 pynda: CUCTeMbl aBTONUIIOTOB
Ha OCHOBE HEWPOHHbLIX CEeTEM JenalT TakMe gpaHTa-
CTUYECKME yCrexn, YTo Yepes Te Xe NATb JIeT OHMU
CMOTYT yNpasadTb aBToMobunem nydile 1 besonac-
Hee npodeccnoHanbHbix BoagnTenen. Cyasa no Bce-
My, BMeCTe C ABMWraTensaMn BHYTPEHHEro cropaHums

B NpoLufioe YUAET U NepcoHalbHblK TpaHCnopT. lak
4TO He CTOUT CUSbHO PaccTpavBaTbCs HACYET NNATHbIX
NapKoBOK — CKOPO OHWM ByayT HaM HU K Hemy. 1 ynuLbl
POLHOIO ropofa CcTaHyT cBobogHee oT asToMobunen,
1 BO3AYX NO4ULLE.
He gakT, UTo Mbl byfeM no-npexHeMy e3nuTh no 4opo-
ram — B NpOLWJIOM rofy 8 BUAEN HACTOALLMW NeTaOLWNK
xoBepbaunk, caefnaHHbin B Mockee. A B HOBOCUBUPCKOM
Akapemropofke paboTaeT NpoMblLLUNEHHbBIN peakTop,
TOHHaMW NPOM3BOAALLMM MaTepuan U3 paHTacTu4e-
CKMX POMAHOB — OOHOCTEHHbIE YriepoaHble TPYOKK,
B MATbAECAT pa3 NpoYHee 1 B NATb pas ferye cranu.
3 HUX y>Xe ceidac MOXHO CaenaTh YT0 YrofHo — KOC-
MUYECKMW AUPT, NAaHepbl, CaMofeThl... ELLe 04uH
Hall 3HAaKOMbIM M3 HOBOCMOMPCKa HEeAABHO KymuWJl
NnnaByYnin KOCMoOLPOM, U B BamkanLime rofbl ¢ HEero
B3NEeTUT YTO-TO, UTO MEepPeBEepHEeT Halle npeacras-
neHue o kocMmoce. /1 Mbl ellle HWM CNoBa He cKasanu
0 MeguunHe 1 buonornu, a TaMm TBOPATCA U BOBCE
HacToaw e uyneca. 0bsa3aTeibHO pacckakeM Bam
00 3TOM Ha cTpaHwuuax Halero xypHana. [lobpo
noxanosatb B byayulee! Mbl o Hero goxunm.
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28 CBEXXAA KPOBb
Anas MoONnodad KpOBb MHTeEPeECYeT He
TONbKO BAMNUPOB: y4eHble nccneayroT

ee 3arafoyHble CBOMCTBA 3aMeNATh cucteMel FEDOR gomkeH y
CTapeHue. CTaTb OCHOBATeNeM Lenown |
AMHacTMK poboToB, KOTOPbLIE § -

42 B O)KMIAHUM BEYHOCTH OCBOAT MHOXeCTBO onacHbix  * ® &8

W CNOXHBIX Npodeccui. =
bakTepuni BO3pacToM B HECKONBKO MWN-
NIMOHOB J1eT KakKUM-To 06pasoM BbIKMBaA-
10T B BEYHOM Mep3noTe.

56 NOANEAHAA ULUBUNTU3ALUA

BEE,[LEHHE B NCTOPWUID EEpDﬂEEHCKDﬁ
dCTPOHOMMK K.

TEXHOJIOT W

36 HAPUCOBAHHbBIA ®J10T
Kak genawT kopabnu ans koMneoTep-
Hon nrpel World of Warships. Hukorga
elle NrpoBasd BOEHHO-MOPCKAsa WH-
OYCTPUA He QoCTUrana Takoro ypoeHs
netanusaumnm.

=

BEPXOM
HA ANCBEPTE

b A 1'*;',':“__: -
JlenoBbi U NpPOCTO SUMHIN
BeNKBOPANHI NOCTEMNEHHO
HabupaeT NnonNynapHOCTb.

46 TO, YEro HE MOXET BbITb

HayuHble CTpacTh BOKPYr MHHOBALMOH-
HOro ABUraTens us MefHoOro seapa.

50 3AMOPO)XEHHBIE

Peepnyeckoe MacTepcTBO IKCTpEManb-
HoW doTorpadum. N

 HENNOH AR
MpocTas cxema ByMaxHord came:

.

OT OAHOTO U3 CAMbIX U3BECTHLIX B MUPE |
«aBuacTpouTenei». CknaaeiBaiiTe U 3a-
nyckante!

4

B KJIETOYHOM A4APE
BCE B NMNOPAQKE
[TnoTHOCTL YNakoBKM Ha-
CnencTBeHHON MHOOP-
MaL WM NexunT ganeko 3a
npegenaMmu BCero, 4To
0OCTYNHO COBPEMEHHO
3NEeKTPOHMKeE.
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BCE ELLE BMNEPEON

B HoabpbckoM HoMepe «[IM» 33
2016 ron, B pasgene «kKaneHgapb»
Bbl ykazanu, 4to 1 Hoabps cocTomTCs
nepBbl 0pbUTaNbHbLIM 3aMycK MUHM-
wattna Dream Chaser Ha pakeTe-
HocuTene Atlas V. OgHako B Hosbpe
B AMepuke NpousBeneHo ToNbKO 4Ba
KoCMMYecKux 3anycka, 1, xoTs oba 3a-
rMnycKa COCTOAIMCH Ha TOM CaMol pake-
Te-HocuTene Atlas V, B nepsoM cnydae
Ha opbuTy BbiBENW CNYTHMK Habnoae-
H1a 3a 3emnen WorldView-4 n ceMb Mu-
HU-cnyTHUKoB dopmata CubeSat, a BO
BTOPOM — METEOPOSIOrMYECKMIA CNYTHUK
GOES-R. a v caMa kopnopauma Sierra
Nevada Corporation, paspabaTtbiBato-
was 1 npomussogawad Dream Chaser,
B CBOMX BUAEOPOSMKAX YKa3bIBaET, UTO

nepsble opbutanbHble 3anycku OoX-
Hbl cocTosTbeA B 2017 romy.
LMutpun [angan

IIM: [|naHupoBanock, 4to Dream
Chaser oTnpaButca B nepBbln bec-
nunotHeiv noset 1 Hoabpa 2016 roga,
a Ha 2017 rog Dbln HasHaudeH 3anyck
yKe NUNoTWMpyeMoro annapata. YBbl,
komnaHma Sierra Nevada oTkasanack
OT 3TOr0 rpaguka, nepeHecs Nyckn Ha
HeonpeneneHHble cpokn B 2017 roay.
Tak 4TO Mbl HEBOJILHO BBENM YuTaTe-
new B 3abnyxgeHne — NpUHOCKUM CBOM
M3BMHeHNA. KoMnaHua npoponxaer
paboTy Hag NPoeKkToM, NO3TOMY LUaH-
cbl, 4TO B byayliem rogy Dream Chaser
BCe-Taky COBEpPLWWUT CBOW NPOBHbIU
BbIX04 Ha opbuTy, L,OBONBHO BENKN.

[TMCbMO MECHALA

Xouy MoOAaropapuThk 3a CTaThbio 0 OAM-
CTaTeALHOM AeTUHKe-UchbITaTeae Komn-
cranThHe ApueyaoBe («[IM», aekaGpb
2016). ABualua — AIODHMAasd TeMa AAA
MHOTMX MaAbYHIIeK W MY>XKUYHH, U 4 He
HCKATOUeHHe. C AeTCTBa Cephbe3HO YBAe-
KaroCh WUCTOpHEeM aBHallii W, KOHEeYHO
JKe, UHTaA Mpo ApLeyAORa U ero MoABUTrA
B A@THOM AeAe, HO TIPaKTHYeCKH HUYero He
CABIIIAA O €ro TaraHTe XYAOKHHKa U Ka-
pbepe UAArOCTpaTopa. BoT yiK noucruHe
BepHa HapoAHasd MYAPOCTh, UYTO OAApeH-
HBEIM YeAOBeK TaAaHTAMB BO BceM. Baiua
CTaThs 2auHTepecoBara MeHs U 3aCTaBH-
A& MOMCKaThL UH(hOpMalMIo B UHTepHeTe
M [IOAMCTATEL CTapble JKYPHAaALI, KOTOPLIe
coDHUpand elle Mo poarTeAn. M Halllea!
HMaArocrpannn AplieyAoBa AeMCTBHTEABHO
JACAVKMBAIOT OTAGABHOU CTaThU. BeAb AAs

3A CAMBIE MHTEPECHBIE NUCBMA - NMPHU3BI!

TOI'0 UTOOBI OBITE XYAOKHHUKOM TeXHHYe-
CKOT'0O JKypHaaa, HeoOXOAMMO AETaAbHO
pazouparecd B TeMe, HMeTE Hay4HVIO
U TeXHHUYeCKYIO MOAT'OTOBKY. A OH OBIA
BEAVIIMM XVAOKHHUKOM JKypHaAa « lex-
HHUKa — MOAOAeKH», ohopMui 240 HO-
MepoB. A Kpome TOro, WAAIOCTPHPOBaA
DoAee S0 KHUT U TaKHe JKYPHaAL], Kak «3a
obopony», «Kpbiabid POARHED, « BeCTHHUK
BO3AVIIHOI'O (pAOTa», « COBETCKHUHA BOHHY».
Eile okazanochk, 4TO HAATOCTPATOPOM OH
CTaA He [MOCAe BO3BpallleHud U3 CChIAKH,
KaK CKazaHo B CTaTke, a ropaspo paHblie;
yoke B 1914 ropy ochopMua cOopHHK «Ae-
reiabl Kpeima» H.Mapkca. Maao Toro,
AplieyAoB OBIA @BTOPOM [IaHHO Ha CTeHe
rAaBHOIo 3aiaa LleHTpasbHOIo AOMa aBHa-
I[AM U KOCMOHaBTHKN UM. (DpyH3e.

Hukoaan boraanon
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BPEMHA IMOKAXET
B cratbe «/[lepeBAHHble Hebockpe-
Obl» C BOCTOProM roBOPUTCSH O HOBOMW
NEePEBAHHON TEeXHONOMMK CTPOUTENb-
CcTBa. HO MOMWMMO ee CUJIbHbIX CTO-
DOH CYLLECTBYET MHOXeCTBO cnabbix.
Tak, MOXHO MOCTaBWTb Mof BOMpPOC
skonornyHocte CLT-nant. B Tekc-
Te CKa3aHo, YTO «AepeBAHHbIe CNou
CNPeccoBbIBAOT € MNOSMYPETAHOBbI-
MU, PEHONOBBLIMU NN MENAMUHOBBIMK
kKnesMu». OiHaKO MpM NCMONb30BaHNM
nepBbIX ABYX BMAOB Kied HensbexHo
BblAeleHNe B OKpYyXalollylo cpeay
dopManbaernia. IKoNorMYHOCTb Xe
$EeHOoNoBOro Kjeq He BblaepXKBaeT
HUKakon KpuTukia. OBblYHO gng npo-
n3gogcrea CLT-nauT ncnonb3yloT ABa
BapWaHTa Knes — MenaMMHOBbLIN ABYX-
KOMMOHEHTHbIM UK NONWYPETaHOBbIN
OLHOKOMMNOHEHTHbIW. VX nponsBogu-
TeNU roBOPAT 0 NPaKTUHECKN HYNEeBOK
3MWUCCUM, OJHAKO M3 3KOHOMWM YacTo
MCMONb3YIOT He CaMble 3KOJIOMMYHbIE
CBA3YIOLLMEe KOMMNOHeHThl. [1pobnemy
MO Bbl PELUMTb 3MYSIbCUOHHbIE MO-
nuMep-msoumaratHele (3MN] knew,
HO MX WUCMNONb30BaHME 3HAUUTENBHO
YOOPOXKaeT NPON3BOLCTBO WM CHUXA-
eT NPOU3BOAMTENbHOCTb BCNEACTBUE
TpeboBaTeNbHOCTU KX K BAAXKHOCTMW.
la, noma m3 CLT-naHenen cyuwect-
BEHHO nerdve, 4emM KWpNu4Hble WUAK
bpycoBble. Ho TexHonorug Monoga,
M HUKTO He 3HaeT, Kak noeeayT cebs
5T 30aHua Jepes 20-30 ner.

Hapbs Bepsenko

NMPU3bl BEIAAKTCH B TEHEHME LUECTWU MECALIEB C MOMEHTA NYBNWUKALIMW B XKYPHANE

ABTOP Ny4llero NnMcbeMa Mecqaua
nony4yaet B Nnofapok BpUTBEHH bl
Habop Gillette Fusion ProShield
M2 CneumansHOW NMMUTUPOBAH-
HOW cepum «Maron-oguH,. 3eezq-
Hble BOWHBL: McTopuu». B Bputee
Fusion ProShield npuMeHeHa
bUPMEHHas TEXHONOMMA CMEHHbIX
KacceT CO CMa3blBawLlWnMK nonoc-
KaMK 40 W nocne Ne3enin, KoTopble
3aLMLL3I0T KOXKY OT pasgpaxeHus.

Pepakuuna «[1M» BpyyaeT
IKCKITIO3NEBHbIE QNneLlKn

B BMfe naTpoHa c obbeMoM na-
MAaTK B8 B 1 norotunom «[MM»
B Ka4yecCTBe NooLwpHUTeNbHbIX
Npu30B 23 Bce onybnukoBaH-
Hble B XKypHane nucobMa.
[Muwwutel Pegakuma octagndeTt
3a coboi npago pefakTupo-
BaTb NWCbMa. [IpUcNaHHble
doTorpapun 1M pyKonucu He
BOZBpaLLATCA.
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OBEPLLUEHHOE YHACOBOE MACTEPCTBO,
N3 ANOHHMN.
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Bce aBTopu30BaHHbie TOYKMU npoaax B Poccum Ha www.seiko.ru
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ECJIM KOPMWUTb KOPOBY KJIYBHUKOW, BYLET

JTNY EE MOJIOKA KJTYBHUYHbIN BKYC?

byneT - HanpuMep, ceekna coaepXxuT bonbluoe Ko-
nmyecTso betanHa, B Kenyao4Ho-KMLLEYHOM TpakTe
KOpPOB OH NpeBpallaeTca B TPUMeTUNAaMMH, Npuaa-
FOLLMIA MONOKY Clerka «cefedo4Hbln» Bkyc. Boobue
AneTa caMku Nboro MNekonuTaLwero BAMAeT Ha
BKYC €€ MO0JI0Ka, WU XXMBOTHOBOAAM 3TO MPEKPacHO
n3gecTtHo. ViccnepoatenbHuua m3 [anum XeneH
XoCHep 3KcnepuMeHTUpoBana aaxe ¢ KOpMALLMMU
KeHLMHaMK, obHapy>XmB, YTO BKYC MOJIOKa CTaHO-
BUTCA BAHAHOBbLIM W1 MEHTONOBLIM YXKe Yepes Yac
nocne NporfaaTbiBaHMs Kancybl C apoMaTU3aTopoM.

4YTO MPOUNCXOAUT MNPU
MEPEJTMUBAHWUIW KPO-
BU C AHK AOHOPA?
HlYero: AOHOPCKOro re-
HeTW4Yeckoro MaTepmrana
B HEW MPOCTO He ocTa-
eTcA. He cTouUT Aymats,
4TO KPOBb NepenvBaeT-
CA pOBHO B TOM BMAe,
B KOTopoM ee 3abupatoT
y pobposonbues. [Nomu-
MO MONIOXKEHHbLIX TECTOB
Ha Hanuume WMHPEeKUMK
N BNA YCTAHOBJIEHMUA
rpynn KpoBW, ee pasfe-
NAKT Ha ¢pakumn, yoa-
NAS NpakTM4ecku BCe
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MOYEMY TPUTOH - EAUHCTBEHHbIW CMYTHWUK B COJTHEYHOW CUCTEME

L]
CRL N

C PETPOIrPAOHBIM OBUXEHUEM?

TpUTOH — 3TO He eAWHCTBEHHbIN CMYTHUK,
OBVKYLLIMMCA MPOTUB BPaLLEeHUA CBOew
nnaHetsl (B gaHHoM cnyuae HenTyHa).
PeTporpanHble opbuThl MMelOTCa  Kak
MUHUMYM Y YeTblpex crnyTHukos Hinute-
pa, a Takke y QPebbl, cnytHuka CaTtypHa.
OpHako TpUTOH — caMblit KPYMHbIW B 3TOM
pALY, OCTaNnbHble MeHblle Ha MopA[oK.
B niobom cnyvae Takoe ABMXKeHWE cyuTa-
eTCH NPU3HAKOM TOro, YTO CNYTHUK HEe MOr
chOpMMPOBATLCH N3 TOW XKe TYMaHHOCTH,
4yto 1 ConHue ¢ nnaHetamu, a NoABUIICS
rAe-To elle — HanpumMep, B nosce Konnepa

-

| =
-
"
o
o

y nanekux rpaHuy, ConHe4YHoW cUCTeMbl.
Brocnegcteum OH MNOKWHYS €ro u, npose-
Tas B OKPECTHOCTAX N1IeAHOM0 rMraHTa, bbis
3axBadeH ero rpasBuTaumen. [ipyroe neno,
YTO NOKa He CYLLEeCTBYET MOMHOro MoHW-
MaHWA TOro, Kak MMEeHHQ 3TO NPON30LLNO.
HekoTopble MOAENIM YKa3blBAIOT, HTO TPUTOH
ObI1 YaCTBIO ABOMHOW CUCTEMbBI DAN3KKMX NO
pasmepy HebecHbix Ten. ConuxeHue c He-
NTYHOM CTano gns HUX ¢aTtanbHbiM: OHO
BbIN0 3aXBa4eHOo UM, Apyroe MOrno ynacTs
Ha NNaHeTy MNM BOBCE 0Ka3aTbCA BbiDpo-
WeHHbIM 3a Npeaenbl CoNHeYHOM CUCTEMBI.
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NeMKOLWTBI, KOTOpbIEe
MOTYT Bbl3BaTb OMACHYIO
peakuuio MMMYHHOW CU-
cTeMbl pelienueHTa. laxe
OCTaBLLUMECs — NpakTnde-
CKW ClefloBble — Konnuye-
CTBa 3TWX KIETOK NHOTAA
NPUBOLAAT K pebpunb-
HOW HereMonuTU4eckKou
TpaHCPY3MOHHOM peak-
UMM M APYTUM OCHOX-
HeHWAM. Mx BblgensoT
LeHTpUdyrnpoBaHmeM
MK QUABTPaLMen, Tak
4TO B NNa3Me AOHOPCKOW
KPOBM OCTalOTCq NULUb
3pUTPOLMTLI M TpoMbBoLm-
Thl, HE UMEIOLLME HW AAPa,
HW xpoMocoM HK. TIM

Jo6 980

2006

\  HKOCTEM CBETOBBIX AaTOMOB MIIH JIeT
COCTaBAAIOT JIeT B HacTHLie -
KENET B3pocnoro paccTosiMme go bnuxkalwen nonunoMaeupyca APEBHENLLMX M3BECTHBIX
YenoBeka M3BECTHOW YepHOHW Abipbl SV40 OCTaHKOB AMHO3aBpa
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www.kia.ru

HoBbIN

KIA CEI<iH

1.6 n / 130 n.c.,
AKN, ot 997 900 ¢

HoBuln KIA Cerato ¢ wupokum Habopom coBpeMeHHbIX onyuin* n 6 nogylukamm
be3onacHocTn yxe B Bazoon sBepcun. MickniuntensHoe coueTaHue 3neraHdTHoCTK,

ﬂHHaMHI{L’F, KDMEI:I'D[JTEI N BICOKOINO U[JGEHH GE'E‘.DI'“IEICHEJCTM,
N §
N
FTAPAHTHA
————
CHMCTEMA

CUCTEMA KOHTPONA ~ MHTEIVIERTYAJIBHAR CUMCTEMA BHIBOPA NOAOTPER NONOIPER TEMA
CAENDBIX 30H(B5D) CHCTEMA OTKEPHIBAHWA  PEARMMA [BAMEHWA BCEX CIAOEHMW PYNEBOID KONECA WMCTPEHHOM

HATARHMEKA DRIVE MODE SELECT CEAIN SPA-TNOHALK

T'he Power to Surprise***

HHewHuN BnAa dBETOMODMNA MOXEeT OTNUUATRCA OT NMPenCcTABNE@HHOND B pEEKNaMe, * Uk dlaHHEE ONnuUMU AOCTUNMHE! HE BO BCeX KOMNMNeKTauwAax, =::.j|r-ilj_.i1l"l « A= TOHALCC = AOCTUNHA

nna agromobwnen 2017 npowisogcreedHoro rona. lNMonpobHocTv 0 KOMNNEKTAUWAX, € KOTOPBIX AOCTYNHLI YKAZaHHLIE onuuy, Yy odunuvansHelx gunepoa KIA w Ha www. kia.ru
Makcumanesan uesa nepenpogaxw astomobuna KIA Cerato 2016 npowsBogcreenwHoro roga. AKIL B komnnextauwu <«<Komcbopt=». (pokn AeACTBNS NPeanomeHns

| no 31 axeapa 2017, MNoapobHOCTM Yy obuumantHex annepos KIA v Ha www.kiaru, *** U KYCCTBO yamenate, **** | apaHTns 5 ner unin 150 000 km gencTBUTENBHA HA YCNOBWAX

LKA3AHHBIX Ha CanTe WWW.KIA.MI U B CEPBUCHON KHXKE Ha aBToMolnNk



16 oesPANL 2017 /7 NONYAAPHAS MEXAHUKA

«MONYJNAPHAA MEXAHUKA» PACCKASBIBAET
0 CAMbIX MHTEPECHDBIX COBbITUAX MECAUA

KAJTEHOAPE / QEBPAJIb 2017

BOCKPECEHBE

CYBBOTA

BTOPHHUK HYETBEPI

NATHHUUA

NMOHEAENBHHUK

30 31 2

OeHb cypka BeicTaBka
FOHOYHOW MHAYCTP UM
lpeMbepa caMoro /
OXWAIEMOT0 CUKEeNa Motorsport Expo
AECATANETIA :
T2 Trainspotting

7 10-12

9

OTKpbITUE Mexay- P = MexayHapoaHas
HapOAHOH BEICTABKM EHb rpaXaaHcKon - BenocunegHas
TeneBnieHUs 1 Tene- asnaumm Poccum 180 At s BBICTAEKA-LLOY
KoMMyHWUKauuin CSTB Bt «Benollapk 2017

Telecom & Media

N
17 18 19

HeHb CNoHTaHHOro
nposeneHdua aobpoTel

26

AeHb 3alHTHHKA
OtevyecTBa M leHb

BceMMpHBIN AeHb BOWHCKOMR CNaBbl LiepeMoHua
coOUManbHON Poccumn BEpyY2HUA NpeMuK
0«" cnpaBe/IMBOCTH «0ckap»
r B Jloc-AHpenece

-
o

27

MexayHapoaHbli
AeHb NONAPHOro
MeaBeenn

1

o=l BU/
CBEPXY

OnepaTop CNYTHWUKOBOIO TeNeBMASHMA
«Ipukonop 1 B» cosmecTHo ¢ HI | «[nonace»
W TenekaHanom Life nogeenyT MTOMK NpoeKTa
«Poccua rnasamun gpoHos», Llens storo
BCePOCCHMWMCKOND KOHKYpCa — Nonynsapr3anmna
COBPEMEHHbBIX TEXHOAOMMK BUOBOCHEMKH

C MCNONb30BaHWEM APOHOB WM KBaOPOKON-
Tepoe. PuHaNbHLIKM TYp CTAPTYET B Gespane
U npoanuTca Ao Mapta. Jlyuwmwe pabotel bymyT
NokazaHel B 3dupe MHPokaHana «[pukonop
TB» 1 Ha Tenekanane Life.

UI'Pbl
MOHCTPOB

B Mockee Ha apeHe «BTE Jlegoswin leopeus
COCTOMTCA NpeMbepa NepBoro B MUpe 3kc-
TPEMANBHOMD CNEKTAKNA € YY4ICTMEM YU LMK
cnopTcMeHoB 13 Pocckn, Esponel n CLLA,
[epoamu woy «Mrpel MoHCTPOE®» CTaHYT Me-
NAanNnCTel M HeMNMMOHBl TaKWX OMCUWMNIKWH, K3K
MOTOdpUCTaN, pUCTann Ha penocuKnenax,
SKCTREeManeHblM CKyTep, GpUCcTamMn Ha Keaa-
POUMKIE I CHErOXOME, 8 TAKXE QPUCTAN Ha
MOTOLMKNE B TARHOeMe.

12
Sl BbIX0AM

PELLUATD!

3aoyHan Wwrkona Mockosckoro GU3NKO-TEXHK-
YECKOrD MHCTUTYTa NPKM NOAAEPHKKE KOMNEHMM
«HAHpekc» obbABNAET 0 NPOBEASHMX BCEPOC-
CHMIACKOW KOHTPONBHOW «Bbixoam pewats!s,
Jiobol #enatow i CMOXET UCNBITaTh CBOK
CWNBI B TPeX ANCUKMNNKWHEX - MaTEMaTHKE,
duanke n nHdopmatrke, [purnawaoTes He
TONBKO WKONBHWMKKA M CTYASHTHI, HO M NpeacTa-
BuTENM BraHeca n YuHosHKKKM. [ogpobHee Ha
kontrolnaya.mipt.ru



BEYAb FOTOB
BbIUTU HA APEHY

MOKYNAW MPOAYKTbI C MPOMOCTUKEPOM W BBIUTPAV BANETHI HA MATY JIUTA YEMMOHOB YEDA

CHAMPIONS

LEAGUE

pRAEERANE
P .

CHAMPIONS
f;"t | LEAGUE,
LS |
b e

e
CHAMPIONS
LEAGUE,

OGwuit CPOK NPOBEABHWA, BKNKOYan npegocTasnedue npu3os, ¢ 1.09.2016r. no 28.05.2017r. skno4uTensHo. Cpok noaaym 3aasok Ha yyactwe ¢ 1.09.2016r. no 26.03.2017r. Noapobuyi
wHdopmaumio 06 oprawmsartope, npasunax, CPoKax M MECTAX NPOBEAEGHWA aKUMM, A TAKXE KONWMECTBE NPU30B, MECTE, CPOKE W NOPALKE WX NONYYEHWUA YTOYHAWTE Ha canTe:
www.adidas.ru/gamedayplus/bodycareTC.html. Konu4ectso npu3oe orpannyeHo. Bce HauMeHOBaHKUA, NOTOTUNBI, @ TAKXe NPU3bl copesroBaxni YEDA aBNsI0TCA UCKNIOHHTENLHOMR COBCTBEHHOCTHIO
W 33PErnCTPUPOBAHHLIMMW TOBADHBIMY 3HAKAMMW W NCNONL3YIOTCA ¢ cornacua YEDQA. Hukakoe BOCNpoOU3BElIeHUE TOBAPHLIX 3HAKOB He pa3pelueHo 6e3 npeaBapuTENLHOMO NHCLMEHHOO 0a06peHnsa YEDA,
TpeyronbHbii noroTun adidas ¥ TPy NONOCKKU — 3aperucTpuposanHbie Toproesie mapky adidas Group. © 2016 000 «KOTW BBIOTW= - Coty Inc., no nuuen3aum adidas. Tosap ceprudnunposan. Peknama.
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MEXXOYHAPOLHbIM 3KCMEPUMEH-
TAJIbHbIN TEPMOAOEPHbIN PE-
AKTOP UT3P ponxeH bbiTb cobpaH
B 2019 rony v HavHeT paboTy c nnas-
Mon B 2020-M. [oka xe Ha tore OpaH-
LMW pa3BepHYIMCh CTpOUTENbHbIE
paboThl HaA LenbiM KOMNNeKCoM 3aa-
HUW 1N MHDPACTPYKTYpou. KnoveBbiM
Cpeau HUX CTAHEeT KOpnyc, B KOTOPOM
PacnosoXUTCA TOKaMak, yaep>XmMBato-
WMWK eNTEPUEBO-TPUTMEBYIO MIA3MY,
packaneHHyto fo 150 MAH rpagycos -
No4TK BAECATEPO BbIE, YEM B COJ-
HeYyHoM afpe, — Npyu MarHUTHOM none
B 13 Tn - B COTHM ThiCAY pa3 MOLLHee
MarHuTtocdepbl 3emMnu.

1 CEMU3TAXXHOE 30AHMUE
OpnHo vz 39 BO3BOAUMBIX

i coopyxkeHuin MT3P. C yyeTom

| NOA3eMHbIX YPOBHEN ero Bbi-

coTa cocTaemT nodty 80 M,
aobwmi eec - 440000 T.

2 KPUOCTAT

CtanbHag cbonoyka eecom
bonee 3850 T ana mMexa-
HWYECKOW onopbl, 3aWMTh

M OXNaXX[eHWUA 3a CHET Unp-
Kynsauum TennoHocutens, Ero
1250-ToHHOE oCHOBaHWe - ca-
Mas KpynHas LuefibHas getans
ToKaMaka.

i
:

3 BAKYYMHAA KAMEPA
[MraHTCckan repMeTUYHan Ka-
Mepa C BHELHWM AMaMeTpOoM
19 M 1 6-MeTPOBLIM L|EHT-
panbHbIM oTBepcTUeM. Mexay
OBOWNHBIMK CTalbHbIMW CTEHKaE-
MW 33KauyMBaeTcq TennoHo-
cuTenb. BHyTpK, B obbeme
bonee 830 M° nogaepkrBaeTcH
rnybokniA Bakyym c aBneHunem
B COTHM ThICAY pa3s MeHblLUe
aTMoCchepHoro,

4 BNAHKET PEAKTOPA

440 cMeHHbIX Moaoyneri Maccom
bonee 4,5 T kKaxabli 3aWwmwa-

OAMHHAALUATbBIU KOPMYC

-
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IOT BHYTPEHHIOK NOBEPXHOCTh
KaMephbl OT TeMNepaTypbl U M3-
nydeHna nnasmel. Bnocnenct-
BUM UX NNaHKUPYETCA 3aMeHnTb
Ha bnokwn, cogepxauimne
MeTannuYecKkmnii TUTMIA, KOTo-
PbIA MO3BONWT NPOWU3IBOAMUTL
TPUTUA — HOBOE TONMMBO ANS
TEPMOAAEPHOW peakumm,

5 AUBEPTOP

54 KacceTbl U3 BONbOPaMOBLIX
NAWUTOK Ha CTaNkHOW OCHOBe
cnocobHbl BLIAEPXKaTb CTe-
KaloWy Ha HWUX NMNasMy 0N\
OTBeAeHWA Tenna v yaaneHus
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JKOJNOrHd / ABHAIINA / TPAHGHNOPT /| BOOPYXKEHHNE /
JHEPIFETHKA / ABTOMATHKA / KOGMOCG / MEJAHIIHHA / KOMIbHOTEPBI

XPOHOJIOT WA MNMPOEKTA

1988
HAYAJIO NMPOPABOTKW

-------

CH TER ORCANIZATION

8w —

S T T el
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CKOMMELWKMXCA NPOAOYKTOE TepMOA-
O0epHOM peakuumn - npexane BCero
renuns.

6 UEHTPANBbHbIA CONEHOUA
[NaeHbIX TpaHcdopmaTop, Bozbyx-
OatoWmniA B nNasMe MHAYKTHWEHbliA TOK
M NPUOAKLWLMA el HYKHYI0 dopMy.
CocTouT W3 WecTKn KaTyllek, B Ka-
KOO0W U3 KOTOPLIX HAMOTaHO NOYTH
No KMNOMETPY CEEpPXNPOoBOARALLErD
kabens B HaAEXHOWN M30NALMM,

7 KATYLUKH
TOPOUOANIBHOIO Nons
18 D-0bpasHbIX BEPTUKANBHbIX Ka-

i Tywek no 310 T kaxpnasa. B obwen

CNOXHOCTH MAGrHMTHaA CUCTeMa
TOKaMaka MCNOoNb3yeT NopaakKa

100000 km [1nnwm okono 500 T

HUMOBKMeBO-0NOBAHHBLIX U HUODKe-

i BO-TMTaHOBbIX CBEPXMPOBOAALLMX
§ kabenen,

8 KATYLLKH

. MONOUAANBHOrO Nons

| LLecTb kaTywek pacnonoxe-

| Hbl NOBEpPX TOPOMAAbHBIX, He
MO3BOJIHA MNNa3mMe HDMEHH}KETECH
| K CTEHKaM BakyyMHOMW KaMepbl

| 1 DONONHWUTENBHO CAABNMBAA ee.
i [lBe BHellHMeE KaTYLWKNK — caMmble

kpynHele 8 UT3P: nx gprnameTp -

i 24 M, a macca - 400 T,

9 18 KOPPEKTUPYHOLUKUX

KATYLWEK

PaboTaloT BHYTPW BaKyyMHOM
KaMmepsl, Noa 3awmTon bnaHkera,

i obecneynsan 4ONONHUTENbHbIA

KOHTpoOnk Hag nnazmMoin. Ocobo

| CNOXHbI B UCNOMTHEHUKM U MOHTaXe,

10 NOPTBI AOCTYNA

BEDIHHE, IKBEATOPWATIbHBIE N HWAHK -
HWE NOPTLl 4NA 4OCTyNa AMarHoCT-

HECKOoro DEQF}}-',EI,GBEI HWA, EAKYYMHBEIX

HAdCOCOE, a TakXe MHCTRYMEHTOE

2006
NOAMNWUCAHO
COMNALLUEHWME
2010
MEPBLIE CTPOUTENM
HA NNOWAQKE
2013
HAYAO BO3BEOEHWSA
KOMMNEKCA UT3P
2019

. 3ABEPILUEHME

W% CTPOUTENLCTBA 3AHWA

f I CBEOPKW PEAKTOPA
2020

MEPBAA MNNA3MA

2027

3ANYCK NEMTEPWUEBO-

TPUTUEBOW PEAKLIMI

—

i iy, i e

Harpesa NnasMbl — MHXEKTOPOB
HeNTpanbHbIX aTOMOB [pasorHaHHbIX
YACTWULL AeATEPUN) M PESOHAHCHbIX
HarpegaTenen, MCNoNb3YIOLWMX Bbl-
COKOYACTOTHOE pafuousnydyeHme,

11 ©PUAEPBI

[MTaHWe peakTopa 3Hepruei

M KPHUOreHHOE OXNa KA EeHWE!
TENNOHOCUTENL — XUAKHNA renmn -
3aKaunBaeTCA Yepes LeHTpanbHylo
TpYOKY, 3aKNIOYEHHYO B CUNOBbLIE
kabenw. B obuwe cnoxHocTu

B BEPXHEWM W HMXKHEW YacTK

K peakTopy nogeoautca bonee

30 dwmpepos.
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> CMOPTKATEP

JIBYXMECTHBIE 3MEKTPOKATEPLI HA HOJABOAHBIX KPBUIbAX Quadrofoil — uCKIOYNTENLHO OBICTPLIE,
[IOYTY OCCIYMHBIC U VIIPABJAIOTCS, KAK UTPYITIKHL.

C Tex Nop Kak anekTpoaBuraTeny
ctanu cnopute ¢ HBC no uactm
MOLLHOCTU U 3KOHOMUYHOCTU, OHU
aKTMBHO 0OCBauBalT BCe HOBblE
M HOBble BWAblI TpaHcnopTa. Vimu
OCHalUeHbl U CNOBEHCKNE «BOJHbIe
cnoptkapbl» Quadrofoll - He 3arpas-
HAKLLLMe NpUpoay M NpakTUYecKH
beclyMHble, oHW BepyT BbICTpbIN
Pa3roH 1 3a cYMTaHble CekyHabl Nog-
HUMAaIOTCH Ha YeTblipex antoMuHne-
BbIX MOABOAHbIX KPbINLAX, LOCTUrAs
BeCcbMa MPUINYHOM CKOPOCTK. Ha
MeNnKoBOAbE KPbl/ibsi CKNaabIBaoT-
CA BHYTPb KOMMO3WMTHOIO KOPMyca
U3 yrnennacTuka ¢ KeBnapoBbIMU
aneMmeHTamMu. VI nonoxeHune Kpbi-
NbeB, U TAry ABUraTensd KOHTPoamM-
pyeT bopToBOM KOMMLIOTEP, NUAOTY
OCTAETCA NMLWb Kpenye AepXaTbCH
33 WTYpBan M NoNb30BaTbCA NPo-
CTbIM MHTEPDENCOM YNPaBNEHNA Ha
CEHCOPHOM 3KpaHe.

Quadrofoil Q2A

Quadrofoil Q25

[abapuThl Kopnyca

IJX1,9%Xx13M

3x1,6x13m

MonHele rabapuTbl

3.59x26x2,1mMm

359x2,6x2,1M

CHaps)XeHHaa Macca

295 kr

335 Kr

BHEI{Tpﬂﬂ,EHFaTEHb

3,7 kBT

5,5 kBT

batapewu

5.2 KBty

2%x52KBTeu

BMecTUMoOCTb

2 yenoseka (no 75 kr),
20 Kr baraxa

2 yenoseka (no 75 kr),
20 kr 6araxa

MakcuManeHana CKOpPOCTh

40 km/y

80 km/y

[anbHocTb Xoaa

50 kM

100 kM

OOUADROFOIL D00
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YBETAKOLWAA CTAHL WA

bputaHckaa ctaHuua Xannu-6 paboTaer
B BOCTOYHOW 4YacTu AHTaApKTUAbI, Yy Mo-
bepexba 3emnu KoTca, U onupaeTcsd Ha
150-MeTpoBLIN Nefd, KOTOpbIM MeasieHHO,
HO HEeYMOJIMMO crnon3aeT B Mope. Bo3HU-
Kaloline CTpecchl Bbi3bIBAOT MOSBNEHUE
TpeWMWH, 1 06 3TOM ONAaCHOCTU B KOMMaHUW
GallifordTry, rae npoekTupoBanu Xanam-6,
AyManun B NepBylo ovyepedb. Mogynu ycra-
HOBJIEHbl Ha TMApPaBAMYecKue ornopbl, KO-
TOopble NPY HeobXoAUMOCTU NOAHUMAIOTCS

BoceMb Hﬂﬂfﬂ&ﬁ Ha canaskax cnocobHbl obecneuymnBaTh

onnuTenbHoe I[ﬂH(I)ﬂpTHﬂE npoXxXueaHWe 3Kcneguun
n3 32 YyenoBekK, a Npun ﬂpHﬁﬂHH{EHHH OMNAaCHOCTH - He
cnella nepeexate Ha HOBOe MecCTO.
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KOHCTPYKTOPHI, IPUAYMABIIHIE TOCTABUTD HOMAPHYIO CTAHIUIO XaJIIH-0 HA «HOKKM», HE IIPOT'd-
i, CErofHs €€ IPUXOANUTCA MEPEMEIIATD, YBO/A OT IPUOMMKAIOIECHCA TPEIUHAEL

U KpendaTca Ha canasku, nossongiolue
nepeMellaTb UX ogunH 3a gpyrum. He Tak
LaBHO bpuTaHCKOW aHTapKTUYeCKOM 3KCne-
AULWU MPULLIOCE 0OBbABUTL O Havase 3Tou
ponron npouegypsbl: ¢ 2012 roga ogHa 13
TPELLWH HaYana pacTv onacHbIMKU TeEMMaMu,
NpUBAMXKAACE K CTaHLMM Ha CKOPOCTU OKOSI0
1700 M B rog. Ytobbl oTBecTU oT Xannu-6
yrposy, B TeyeHue Tpex Ce30HOB paboThl
ee MOAyNW OAWH 3a APYrMM NepeMecTaT
Ha 23 KM Brybb oT nobepexbs.
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YHUTA3 — BEIllb HCIIYTOYHA, OCOOEHHO I JIEO,EI,(iﬂ, AUBYIITHX B YOIOBHAX [TOCTOAHHOTO ,[LE’(I)I/ILII’ITH YUCTOU

i BOJIBL, 4 KX YKCIIO, 110 JIAHHBIM 3KCiepToB u3 ONE, npesblmaet 2,0 MIP/L.

axe caMble 3KOHOMUYHbIE
MOLENN WCMONB3YIOT 4-6 N
i BOAbI NPU KaXA0M CMbIBE, HO
i pelunTb 3Ty npobnemy obellaeT NpoekT
it Nano Membrane Toilet, Hag KoTopbIM
it paboTaloT B bpuUTaHCKO-PpaHLy3CKoM
i Yhusepcutete Kpardunga. YHutas He
i TpebyeT NoAKIOYEHNS K BOAOMNPOBO-

DHUCTKA
Mcnapueluasca Boga ounLlaeTcy,
npoxogsa Yepes cucreMy GuUNbTPOB

HAKONNEHUE
OTxoAbl 0TCTanBAKITCA

B €MKOCTW ANA oTAeNIeHnd
BoAbl OT bakTepui u TBep-
Do dpakLum

[IepBpic MOTOIMKAETHBIC TUIEMBI, IIOKPBITHIE TPADEHOM, IIPEACTABHIN
kommnanua Graphene Flagship, UTaabaHCKHNA TEXHOMOTUYECKUN WH-
craryT 1 010po Momodesign. [10 3aBepeHmio pazpadbOTUYNKOB, rpadeH
[IO3BOJIACT JIYYIIE PACHPEACTUTD YAAPHYIO CUIY IIPU CTOJKHOBEHUH,
4 320/IHO OOECIICUYUBACT IIOBHIMICHHYIO 3AIUTY OT OIHA. YK€ BBIIYIICHA
I0THAA napTua u3 5000 1miemMos.

oy U Jaxe caMm MNo3BONSEeT MONyYUTh
HemHoro sogbl. OTxo4bl HAKpbIBAKOTCH
KPbILUKOW W yAANAKTCs 38 CYET NoBo-
pOTa pe3epByapa Ha FOPU30HTaNbHOM
OCM, OCTaTKM CHMLLAKTCH CKpebKoM.
B oTCcTONHKKe Bofa oTAENAEeTCH OT TBep-
0oV dpakuun, ncnapaeTcs v BHOBb KOH-
OeHCHpyeTcH Ha unbTpax, nocse Yero

[--,;,;;: | KOHAEHCAL WA
" MNap cHoBa NpeBpaLliaeTcs
B BOAY

YAANEHWE
F’EEEDEYED B Yalle NpUBOAWNTCA

BO BpaleHne MYCKYNbHOW CUOM
npk oNyckaHii KPbIWKKA

el0 MOXHO NOMbITHCH UK NOAUTL pacTe-
Hue. Teephasn dasa TpaHCnopTUpyeTcy
OTLENBHO, BbICYLUMBAETCA U CKMUraeTcy
Ha CKpbIToM ropenke. YeTeipe rofa Haszag
®oHg bunna n Menunael [enTc BblgeU
Ha pa3pabotky Nano Membrane Toilet
$710 MAH, a HeAaBHO NPOEKT MOYY A
LBONONHUTENbHOE pUHAHCUPOBaHMe.

pug YHWHTOXXEHWE
_"] «ApXUMeoB BUHT»
TPaHCNoOpPTUPYET
W NpeccyeT TBepAable
A OTXOAbI ANSA CXKM-
raHug

CBOP
Bofa ckannuMBaeTca B KOHTelHe-

Pe U MOXKET UCnonk3oBaTbCd AnA
X03AWNCTBEHHbIX HY>KA,

©BILL & MELINDA GATES FOUNDATIOM/CRANFIELD UNIVERSITY; ©MOMODESIGNAIT
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Mysen Jop/pKa JIykaca CTaHeT «<UCTOPUYCCKUM», XOT CTAPUHHEIC apTE(aKThl HE OY/AYT IVIaBHBIMU JKC-
rnonaramu. [loceTuTeny HauiyT 3/1€Ch BCE, YTO CBA3AHO C UCKYCCTBOM KPACUBO PACCKA3LIBATL UCTOPUM.

«My3en noBeCcTBOBAaTE/IbHOIMO WUCKYyC-
CTBa», CO34aHWEeM KOTOPOro yBrieyeH
UMEeHUTBIN KWHOpeXuccep, He bypget
MoCBALLEH UCKITIOYNTENIBHO «3Be3HbIM
BOMHaM» n gpyruMm pabotam Jlykaca.
[Toka My3eu cyLlecTBYeT SIULLb B MPOeK-
Te, HO ero KoNeKUna yxxe BKNOYaeT Nio-
Oble npousBegeHUA, KOTOpble coagepXaT
CHOXKET, OT aHTUYHOM KepaMMKu [0 ANOH-
CKUX KOMUKCOB. McKyccTBO pacckasbl-
BaTb MCTOPUM NPV MOMOLLM BU3YaSbHbIX
CPEeACTB — BOT YTO CTAHET MaBHOM TEMOM
3KCMO3MLMK, OTKPLITUE KOTOPOWN HEOXKM -
AaHHO 3adepxuBaeTca. Ewle B 2014 rogy

neknHckasa ctyana MAD cosgana gng
My3esd MPOeKT 3[4aHUSA, HanoOMWHal-
Lero rpynny ByskaHoB. HO akTUBUCTI
Yukaro, B NapKkoBOW 30He KOTOPOro
MAAHUPOBASIOCh Pa3MeCTUTL KOMIEKC,
BbICTYNWUAM NPOTUB, M JlyKacy npuLLioCh
OTKa3aTbCA OT CTPOUTENLCTBA — HO He
oT naewn. Tenepb 3a NpaBo CTaTb JOMOM
ona konnekuun Jlykaca bopiloTca gBa
KanupopHUUCKUX ropoga — Jloc-AHa-
xenec n Can-®paxyucko. [Ang kaxxgo-
ro u3 Hux B MAD co3ganu oTaenbHbI
apxuTekTypHbin npoekT. Oba BapuaHTa
0bbeAUHAIT BOSIHOODPa3Hble NUHUM,

yeyeBULeobpasHasa popMa u npunog- :ii

HATOE pa3sMelleHue, ocTaBnslpliee iii
cBobofHOe NellexoAHoe MPOCTPaHCTBO iii:
nog 3aaHnem. B CaH-®paHupmcko Myseit ii::
MOXET BbITb pasMelLieH y beperoBon - ii::
HUW UCKYCCTBEHHOTO OCcTpoBa Tpexep- ii::
AlineHa. ECn xe MecToM CTpouTenbCTBa :i::
My3es cTaHeT Jloc-AHgpkenec, 3gaHue ii::
MOSIBUTCS Ha TEPpUTOpUM BbicTaBoYHO- :ii:
ro napka. Ero Kpbilly ykpacsT 3efieHble i
Teppackl, @ HUXe ypoBHS 3eMnn byget ii::
ycTpoeHa napkoBka Ha 1800 MalunHo- ii::
MecT. PeweHwne [Dxopaxa Jlykaca Mbl :ii:

y3HaeM yxe B bnuanilee BpemMs.
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Ha «0cTpoBe cokpoBuLL»

Bo3MoXHO, My3ei BNMLLETCH B 3aCTPOM-
Ky Tpexep-AWneHn, MCKYCCTBEHHOTO
0CTpoOBa Niaowaasio 2,33 KM? B 3anMBe
CaH-OpaHumncko.
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HA OPBUTY U3-NOA KPbIJIA

B nekabpe paketa-HocuTens Pegasus XL komnanwum Orbital ATK BoiBena
Ha opbuTy BOCeMb CBepXManbiX KOCMUYECKUX annapatoB CUCTeMbl MeTeo-
ponornyecknx wuccnegoeaHui Cyclone Global Navigation Satellite System
[CYGNSS]. Paketa Maccol 23 T 6bina 3akpensieHa cHU3Yy Ha ¢lo3endxe camo-
neta L-1011 Stargazer [«3Bezgo4eT»), 0T KOTOPOro oHa OTAeNMNACh Ha BbICOTe
okoso 12000 M Hag ATNaHTUYeCKUM OKeaHOoM, Nocsie Yero BKAKYMUIa MaplleBkle
nBuratenn. Yepez BoceMb MWHYT NofieTa BCe annapaThl BbllWAWM Ha pacyeTHYo
opbuty Ha Bbicote S00 kM Hap 3emner. CucteMma CYGNSS Beina pazpaboTaHa
B NASA onga bonee To4YHOro NPOrHO3MPoOBaHUA NOABAEHWUA YParaHoB W OLIeHKKM KX
cunel. DoTo «3Be304eTa», BhICTYMUBLLEro B PO NEPBOM Pa3roHHOM CTyNeHu,
cenaHbl U2 KabuHbl conpoBoXAaBLlero MUuccu F-18.




- 1

HUZEPNAHABI |

i L W
e e T 4 "ﬁi‘t"'J'H?j'l.
_--t-'_.r. -II:::’,_IJH -

-

sy

;0
b Sy
!

i

ORTEGA



26 cnajin-moy

ABCTPUA ()

YNIUTKA-PEKOPACMEH

MaccoBoMy pacrnpocTpaHeHuo 3N1eKTPUYLCKMX MOTOLMKNOB, Kak 1 31eKTpoMobu-
NeW, o HeflaBHero BpeMeHW Mellana npobnema 3anaca xofa. W ecnu agTonpous-
BoguTesn ee bonee-MeHee peLuMn, TO NMO-HACcToALWEeMY «4anbHOBONHBIA» 31eK-
TPOLMKI Ha peIHKe 4oAro He noaenancd. Komnanua Johammer Bzanace 3a geno
BCepbes, NpeANoXMB NokynatTenam Mofens Johammer J1 ¢ pekopAHbIM 3aNacoMm
xofa bonee 200 kM. Ee rnaBHag WM3KOMUHKAE — YHWKaNbHAa KOHCTPYKLUWA LIAcCK.
MadaTHWKOBadA NojBecka NCMoNb30BaHa KaK c3agu, Tak U criepegu, NpuyeM LWaccu
MaKCUMaJIbHO 38HUXEHO — LIeHTP TAXKeCTH MOToUMKNa HaxoauTca Bcero B 350 MM
OT 3eMnn. MHOrMM NMpUAETCA No BKYCY OpUrMHaNnbHLIM peTpoan3anH obTekartens
Johammer J1 - MoToUWKA HaNnoMWUHaeT YOUBAEHHYIO YIUTKY, BblMAL4bIBaOLLYIO
M3 CBOEN PAKOBUHLI.
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KYLWATb NOAAHO

Cepeuc poctaekn egbl Just Eat obbaewn o Hayane ucnonb30BaHMA Konec-
HbIX poboToB-KypbepoB, pa3paboTaHHbIX KoMnaHuen Starship Technologies. BENTMKOBPUTAHHA Q
[pownbiM NetoM CUMNaTKUYHBIM ¢ MallWMHKaAM YCTPOWMIW TecToBblM npober
no JloHgoHy — oHu npownw bonee 8000 kM Be3 kakux-nubo MHUMAOEHTOB.
1o cnoBaM pazpaboTymMKoB, BO BpeMA UCMbITEHWI B YepTe ropofa N4u npeg-
noYynTanu UrHopupoeats poboToB, W AWLLE He3HAYUTeNbHAA YacTb MPOXOXKMX
NpoABAaaa K HUM UHTepec. Hebonblne aBTOHOMHbIe annapaThl UMelT Ha bop-
TY KaMmepbl, NO3BONAOLWMe CNefUTE 3a oKpyXKeHWeM. B cnyyae HeobxoguMocTu
onepaTopbl M3 KOMaHOHOro LeHTpa MoryT B3ATb ynpaBieHWe Ha cebq. OTtcek,
cofepxalluii rpys, obopyaoBaH cnelmanbHbIM KOOOBLIM 3aMKOM, a KOJ, 1119 ero
OTKPbITUA NepefaeTcs KNMeHTY 31eKTPOHHbLIM coablleHmeM.
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OXHOIOD / KAK COXPAHHTb MOJIOHOCTD

PYCTIAH MYCEMHOR
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CBE)XAHA KPOBb

AJIAA, NMOJTHAA XN3HW MOJIOLAA KPOBb WHTEPECYET
HE TOJIbBKO BAMITMPOB: YHEHBIE WCCNELYHOT EE SATALOYHBIE
CMOCOBHOCTU SAMELJIATE CTAPEHUE.

CNW rge-To U cylecTeyloT nabo-
paTopuK, crnocobHkble BNeYaTIUTb
onbiTHOro nwbutena yxacos, TO
B HUX, HECOMHEHHO, 3aHWUMaloTCH
napabnosoMm - XMpypruyeckmm co-
eAVWHEHNEeM OpraHM3MOB Yepe3 UX KPOBEHOCHbIEe
CUCTEMBbI. ITOT PABHO yBaXkaeMbln U yCTpaLL oL, MK
MeToA MOSABWCA B Hayke c cepedWHbl XIX Beka,
kKorga ¢paHuysckuin éusunonor llonb bep cpesan
y napbl KpbiC-aibbMHOCOB NO KYCOYKY KOXW U CO-
eANHWA WX, 3aCTaBUB CPaCcTUCb MOBPEXKAEHHbIMY
MecTaMu. [Tnk nonynapHocTu napabuosa npuilen-
ca Ha 1970-e 1 no3Bonun caenatb HEMaNo UHTe-
pPecHbIX Hax0A4oK, CBA3aHHbIX ¢ paboToit KpoBeHOC-
HOW CUCTEMbl, UMMYHUTETOM, TPaHCMJaHTaLuen
U JaXe pa3BuTUEM Kapueca: bbifo NokasaHo, 4To
U3 ABYX KpbIC C «0BLLeit» KpOBEHOCHON CUCTEMO
3ybbl MCNOPTATCA TONLKO Y TOW, KOTOpad CUOUT Ha
OoueTe C NoBbllWEHHbIM cogepXkaHueM caxapa.

[To Mepe pa3BUTUA COBPEMEHHbIX METOLOB reHe-
TUKW U MoNeKynapHoi buonorun (M no NOHATHLIM
npuunmHam) napabuos npakTuyeckn nepectan Uc-
Nnofib30BaTbCA y4YeHbIMU. JInLb B mocnegHee gecs-
TUaeTue MeTod coeguHEeHNA KPOBEHOCHbIX CUCTEM
Halles HeoXWAaHHOe BO3pOXAeHUe B obnactu
uccneposaHui ctapeHud. CerogHa B LienoM paje
nabopaTtopuit NpoAosKalT TpaauLMK 3TUX Nyrato-
LLMX, HO OYeHb LIeHHbIX 9KCMEePUMEHTOB B MOUCKaX
HeynoBUMOro ¢gakropa, Copepkallerocs B KpoBU
U cnocobHoro 3aMegnuTb CTapeHWe — a MOXKET,
U BOBCE pa3BepHYTb ero BCNATh.
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PacceyeHne TkaHeln AByX ocobel M nx

cpawmMBaHue nNo3pongeT «obbegUHUTb» WX
KPOBEHOCHbIE CUCTEMbl HOBBLIMW Kanunnapa-
MHU. C KpOBbK OAHOLO XWBOTHOLO APYLOMY
nepegawTca W BelwecTBa,
COCTOfiHME opraHusMa. =2

[lepeble skcnepuMeHTB No napabuosy ObiNK
npoBeaeHsl B 1860-x, NUK NonynapHoOCTH
MeToda npuwenca Ha 19/0-e,
nocnegHuMe rogbl OH CHOBa Hayan HEMHOro
OThHICPbIBATh NOTEpPAHHbIE MO3ULUU.
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CBA3AHHbIE OQHOM KPOBbIO

Euie B 1900-%, coegnHMB KPOBEHOCHbIE CUCTE-
Mbl KpbIC pa3Horo Bospacta, Knanes Makken
nokasan, YTo 3@ HecKofbKo MecsleB K CTap-
UMM y4acTHUKAM TakMX «TaHAeMOB» BO3Bpa-
LaeTcs bbinoe 300poBbe KOCTHOM TKaHW. [lBy-
MA pecatmnetnamm nosxe Ppeaepuk Jliopgeur
1 PobepT Jnawodpd NOBTOPUAM NpoLemsypy,
NOATBEPAMB YBENUYEHE NPOAONKNTENBHOCTH
XXU3HM Y KPBIC, NOAYYaBLUMX €«MONOAYI0» KPOBb.

B Hauane 2000-x Ha nony3abbliTbiid napabmnos
obpatun BHUMaHWe CT3HPOPLCKMN UCCheloBa-
Tenb ctapeHna Tomac PaHgo. OH obHapyxun,
4TO NOA AEeNCTBUEM «MOOA0M KPOBW» yNaBLuas
ObI10 aKTUBHOCTL CTBOMOBLIX KNETOK YacTUYHO
BOCCTaHaBnuBaeTcs, obecnednsan cbHoBNEHNE
MblLLe4YHoW TKaHW. Ero konnera Imu Yanpxepc
npoAeMOHCTpMpoBana cnocobHOCTK KpOBMY
CTUMYNMPOBAaTL pPereHepaLnio NoBpexXaeHHON
HEPBHOW TKaHW M 3aMeaNdATb BO3PACTHbIE WU3-
MEHEHWSA CepaeYHOM MblLULbI XXMBOTHbIX. BblNo
NnokasaHo W obpaTHOe BAUSIHUE «CTapOomn» KPOBY
Ha COCTOSIHWE MONOAbIX HEMPOHOB N MYCKYNOB,
UTO, BNPOYEM, Y>KE He Tak yBneKaTebHO.

«Bce 370, KOHEYHO, AOBOSIBHO MNPOBOKA-
TMBHO, HO 3acTaBAsAeT M 3a4yMaTbCs, — cKasan
Toraa Hempodusmonor s MHCTUTyTa ctapeHus
B Mapunernne Mapk MatTcoH. — MoxeT, 1 MHe

CocTosiHMe A

BAUAKIWKME HAa

CTapocTb
HO B
OwupeHune

ObnyueHue

ManonoaBMKHOCTE

®nyopecueHUNS
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1990 2010

CTOMUT 3aMOPO3UTb HEMHOIO KPOBW CBOEIO BHYKA,
UTODLI BbITL BO BCEOPYXWNU, KOTAA Y MEHSA CaMo-
rO HAYHYTCA KOrHUTUBHbIE NpobnemMbl». Ecnu xe
roBOpPWTL BCEPbLES, TO CYLLLECTBYET Macca L0BO-
[,OB NPOTUB NPUMEHEHWs TakoW NpoLesypbl Ha
NOAAX — XOTA bkl TOT, UTO CMEPTHOCTb NOAOMBIT-
HBIX XMBOTHLIX NpW Napabrose o4YeHb BbICOKA,
WHOrga npeBbillan TpeTb CoefMHEeHHbIX nap.
Ho yueHbIX MHTepecyeT He napabnos 1 naxe He
cama KpoBb, @ Te BeLl,eCTBa, KOTopkle coaepxar-
CS B HEM M MOMYT «3anyckaTb» OMONOXEHME,

UIPbI C MJIASMON
B camoM fgene, TO4HO TeM Xe 4YyfecHbIM feu-
cTBMeM obnagaer U njasMa KpoBM, KOTopas
OTGUNBTPOBaHa 0T BenblX W KpacHbIX KAeTok
W COAEPXWT NMLLb pacTBOPeHHbIe B Boge ben-
KW 1 Apyrne Monekysbl. «Ham He HY>KHO MeHATb
BCIO KPOBb, — 3aknto4mn npogeccop CtaHdopa-
CKOro yHuBepcuteTta ToHM Bucc-Kopen nocne
o4epemHblX ONbITOB, MOKa3aBLUMX CTUMYNUPO-
BaHWe pocTa HEPBHOW TKaHW «MONCA0N» NNas-
Mon. — UHa caMa fencTByeT KaK JieKapcTBO».
3To 3asBfeHne elle He CTOUT cCYnTaTh Npu-
3bIBOM K AencTtBuio. Jlydilie BCNOMHUTb, YTO
3HaMeHUTbIM COBETCKUN dU3NoNor AnekcaHgp
BorgaHoB NbITanca «oMoNaxmeaTbCa» KPoBbH
euwe B 1920-x 1 nornb npn oc4vepegHomMm nepe-

CocTosHue B

Her
dnyopecueHuUnUM

MY PAL MBATYITMH
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nusaHun. OgHako apdekTHoe BoCCTa-
HOBJIEHVE HeMPOHOB, KOTOpoe NpoAae-
MOHCTpupoBan Bucc-Kopew, scenmno
HaLexay B aHOHWMHOro brusHecMeHa
13 [OHKOHra, ceMbsi KOTOPOro CTpaaaeT
oT bonesHu AnblrevmMepa, CBA3aHHON
C paspyleHneM HepBHOM TKaHW. brns-
HecMeH obecneynn ¢UHaAHCKMPOBa-
Hue — 1 yxe ¢ koHua 2014 ropa ctaptan
Alkahest, ocHoBaHHbIN aMepUKaHCKUM
Y4eHbIM 1 ero HOBbIM NapTHepoOM, Be-
AeT KIUHUYeCcKne UCMNbITaHMA TpaHC-
by3nKM Nnasmbl 4ngd neveHnsa bonesHu
Anburenmepa. «/lccnenoBaHus 3aBep-
wartcsa B8 Hadvane 2017 roga, NoTOM Mbl
npoaHanusupyem u onybnukyem pe-
3yNbTaThl, — pacckasasl HaM npodeccop
Bucc-Kopeun. - [loka e Mory ckasaTb
NUWb TO, 4TO NepenMBaHue nnasmbl
OKa3asloCb COBEPLWEHHO be3onacHbIM
1N He BbI3bIBAET NODOYHbIX 3QPEKTOB.

Yxe B koHue 2016 rona MonoLowm
Menuk [bkecc KapmasuH obbsaBun
0 Ha4yane cobCcTBEHHbIX OMNBITOB C Ne-
pennBaHMeM nnasMbl KPOBWU — WH-
TePecHOo, YTo ANs y4acTud B HUX [0-
bpoBOMbLLI ACMXKHbI HE TONbKO BbITh
3[0POBbl, HO W 3anNNaTUTb HEMaNeHb-
kyto cymmy 8 $8000. Celtuac crapran
Ambrosia HabupaeT rpynny 13 600 xe-
nawumx ctaplle 30 NeT, KOTOpble B Te-
JeHune OByx AHeu nony4dat okono 1,0 n
«MOSI0O0WM» MNna3mbl, 4YTObbLl 3aTem
yyeHble oTCneannm M3MeHeHUA B Co-
nepxaHun bonee vem 100 buomonekyn
B Mx kpoBW. [1poekT KapmasnHa Bbi3-
BaJl HEMANO rHEBHbBIX BO3paXeHM K, Tak
4TO YacTb AeHer Ambrosia HanpasuT
Ha 3TMYeckoe 0DOCHOBaHME rOTOBSA-
LLIMXCA IKCNEepPUMEHTOB.

YCKONTb3AKOLLMIN ®AKTOP

Tem BpeMeHeM Opyrme y4eHble Npo-
L0KaK0T NOMCKKN 3arafo4HblX GakTo-
DOB MAa3Msbl, KOTOPbIE MOMYT 3aMNycKaTb
oMafioxkeHue. OgHY U3 TaKUX MONeKyn
ewle B 2008 rogy obHapyxuna Vpn-
Ha KoHbBoM, 1 etlo okazanca obbiKHO-
BeHHbIM okcuToumH. C BO3pacTom
BbipaboTka BellecTBa, KoTopoe ¢ He-
KOTOPOM MOMMNOU Ha3blBAKT «rOPMO-
HOM NbBU», nencTBMTeNbHO NagaeT.
NHbekuMaMM OKCUTOUMHA B MYCKYbl
CTapbIX MbILLIEW y4eHble CTUMYIMPOBa-

N VX OMONOXeH e, akTMBupys pabo-
TY COXPaHUBLUMXCA CTBOJIOBbIX KNETOK.
ToHn Bucc-Kopen pacckasan Haw,
4TO ero KoMaHAe yaanocb BblAennThb
el e oanH dakTop, benok TIMP2Z, 1 co-
obweHmne ob 3TOW Haxooke roTOBUTCSH
K nedatu.

[locnepnoBaTensHo U LeneHanpas-
NeHHo [JencTByeT 3MuU  Yanpxepc,
KOTopasa ToXe HauuHana ¢ lomacom
PaHpoo, a ceronHa Bo3rnasnser cob-
cTBeHHYt0 nabopatoputo B [apBappge.
ViccnepoBaTenbHMUa nokasana, 4To
KPOBb MONOAbLIX MblLLEW CHUXEET Y MX
napabuoTnyeckmx napTHepoB runep-
TpodUIo cepaeHHON MblLLLbI, AOBONBHO
4aCTyio y CTapbIX rpbI3yHoB. [leTanbHoe
U3yHeHue cocTaBa KpOBM yKa3ano Ha
BO3MOXXHOM BUHOBHMKAE 3TUX U3MeHe-
HW1W — benkosbi pakTop pocta GDF11.
JTa curHanbHasa Mofekyna AencrTem-
TeNbHO KpalHe BaXHa 413 HopMarb-
HOro pocTa U OPMUPOBAHMUA TKaHeN,
a C BO3pacTOM OpraHmM3M Npou3BoanT
ee BCe MeHblle. Yanaxepc nokasa-
na, YyTo oAHMX Wb MHbekumnn GDFT1
NOCTaTOUYHO ANA KOMOJIOXKEHUA» Cep-
Alla, CKeNeTHbIX MbllL, U HEepPBHOW
TKaHW. Bckope Ha nepcnekTUBHYIO
MONeKyNy HaKWHYNCh BCe.

K coxaneHuo, npun bamxanwem
PacCMOTPEHWK BCE OKA3a10Ch AaleKo
He Tak ofHo3Hau4Ho. Ml xoTa Yanaxepc
CMOrfa AONOAHUTENbHO NoATBEp-
OUTb poNb 3TOro GakTopa, YY4eHbIM
M3 GpapmMaLeBTMYECKOro rmraHTa
GlaxoSmithKline nony4dnts Takue pe-
3yNbTaThbl He yaanoch. A mccnenoeare-
nv n3 Novartis n BoBce 3aaBUAN, UTO
copepxaHne GUF11 B KpoBu y CTa-
DbiIX Mblllel, HaobopoT, noBbllaeT-
csl — BMecTe ¢ ocnabneHmem cnocob-
HOCTEW K pereHepauum MyckynbHOM
TKaHW. CAOXHOCTU MAeHTUGMKALWY
benka cpegn Macchl poACTBEHHMKOB
N0 CUX NOP HEe MNO3BONAKT 3aKPbITh
sonpoc o ponun GDF11. OgHako AcHo,
4YTO 3TKMM DBenkoM CNUCOK BeLLlecTs,
KoTopble MoTyT obecrne4ymBarb OMoJia-
KMBaKLLMe CBOWCTBa NNa3Mbl, gane-
KO He mucyepnaH. B KpoBK ecTb Koe-
4TO eLle, YTO NpMBAEKAET He TONbKO
BaMNMPOB, HO W YYEHbIX B NoOUCKax
neKapcTBa OT CTapOCTH. oM

MAKCWUM CKYJIAYEB

BEOYLUWMM HAYYHBIM COTPYA-
HUK BUODAKA MIY, OUPEKTOP
HWUA MUTOUHXEHEPUWN MTTY:

«Bcs ataucrtopusa ¢ napa-
6Mo30M, 'OMONOXKEHUEM
KPOBbIO" —~ INLLbL HAABOAHAA
yacTb aicbepra, yactb bonee
lWupokon npobnemsbl pery-
NALWU CKOPOCTU CTapeHus.

A cumTalo, YTO CKOPOCTh
Hallero cTapeHUsa HaxoaMUTCS
nojJ KOHTpoNeM cneluanbHo-
ro LeHTpa, BbiMOJIHAKLLEro
onpepeneHHyo “npoueaypy’,
“nporpaMMmy” cTapeHus.
HanpuMmep, yepes HEKOTOPbIN
Habop ¢pakTOpOB, FOPMOHOB,
OH "coobllaeT” opraHusmMmy
TeKYLWMA BO3pacT, U HaLLK
OopraHbl, TKaHW U faXke KNeTKu
COOTBETCTBEHHO Ha 3TO
pearupyiot. Ckopee Bcero,
OCHOBHas 4acTb 3TUX paKTo-
poB gocTaBnsercsd fo MecTa
Ha3HayeHUd C KPOBbIO, YTO

U MOXXET Bbi3blBaTb Habnwoaa-
eMble apPekTbl Nnapabuosa.
Ho uTo 370 32 pakTophl, KakK
oHW paboTaloT - C3TUM ellle
npeacTouT pasobpatbca.



MA _;ﬁwmms MJEY0 > MEH
IMKA UHCYNINHA INS > YYACTOK
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IHK He npocTo maccuBHO XPaHUTCH, KaK MaeHKa
B KacceTe. OHa AomKHa MOCTOAHHO paboTaTte M OTKpbIBaTbL
UHGOpPMaL M0 TO OGHOIO, TO APYroro y4yacTka Leno4ku
ANnSg cuYuTbiBaHKUg benkaM. B pesynbTaTte KeTke Npuxo-
AUTCA NapasieNnbHo peLlaTh ABe NpakTU4yecku B3anMo-
ncknYvarwme sagaun. 0gHako aBonUMA Hallla BeCb-
Ma U3KALLHbIE MOAXOAb!, U MHOTME N3 HUX Mbl HAYNHaeM
packpbiBaTh NULWb B nocneaHue rogbl. CerofHs B 3ToM
obnacTu perynapHo NpoMCXoAaT HAcTosALWMeE NPOpPbIBbLI.
OHW He TOSbKO MHOToe 06BACHAIOT Ha GyHAAMEHTaNIbHOM
YPOBHe, HO U OTKPbIBAKOT AOPOry ANA NeYeHUs cTapbixX
BonesHel N CO34aHNS HOBbIX 1eKapCTB.

GVISUAL SCIENCE 2014, VISUAL-SCIENCE COM



OBOWHASA CNUPANb AHK > AB0TUCTLIE
OCHOBAHWSA (LUBETHBIE) + ®OCDATHBIN
OCTOB (CEPbIN]

CNATETTU B XEJIATUHE

K Hauvany 1970-x y>xe 6blno npekpacHo U3BECTHO, YTO
OCHOBOW HacnefCTBEHHOCTU ABNAeTCA Ae3okcupubo- R = I G
HykneuHoBas kucnota, AHK. B 1953 rogy [xum YoTcoH | e p vt
n Oparcuc Kprk oTKpbIAv ee cTpYKTYpY, KoTopas 06bsic- N
HUMa KNOYEeBOW MeXaHU3M KOMUPOBaHUS reHeTUYeCKoM
MHOpPMaLMK: ABOMHAA CMpalib MOXKET pa3fendaTbCs, Kak
3aCTeXKa-MOSTHUA, MOocne Yero Ha KaXkgou HUTU CUHTe-
3upyeTca HoBag Konua, Tak YTo B UTore noJiyyarTcd aBe
ABYXCrnupasnbHble MONEKysbl.

OfHaKko K TOMy BpeMeHMU y>ke MoYyTH COTHIO NeT bbino
M3BECTHO, YTO B KNleTouHoM sape, nomumo JHK, npucyt-
CTBYET NPYMEPHO paBHOE N0 Macce KoJINHeCcTBO ﬁﬁ»ﬂﬁéﬁ% .




34 HAVKA / BHOPH3HKA

KOTOpble BMeCTe C HYKJIEUHOBOW KUCNOTOM
0bpa3ylT Hekoe «ffepHOe BELLEeCcTBO» -
XpoMaTuH. 1 ecnn noHadany cumMTanocs, YTo
MMeHHO Denku cnyxaTt HoCUTeNAMKN Hacne -
CTBEHHOW MHbOpPMaLMK, TO C BLISBAEHNEM
NCTUHHOW ponu JHK ponb benkos B xpoma-
TUHE 0Ka3anach COBEPLUEHHON 3araakon.

[ 1bITadChb BbIACHUTL GYHKUWKU 3TUX ben-
KoB, ydyeHble 3 KoponeBckoro Konfneaxa
JloHgoHa faxe CTaBMAM 3KCNEPUMEHThI Ha
MOoZesnun, B KOTOPOW PoJib sapa urpan npo-
3payHbIN KOHTENHEP CXXUAKUM XKenaTUHOM,
a XpoMaTWMHOM DbiNM BapeHble cnareTTu.
TwaTtensHo B3banThiBan baHky, bpuTaHUbl
NbiTalUCh PACCMOTPETL BO3HUKHOBEHWE Ha
ee CTeHKax CTPYKTYp, MOXOXMUX Ha dparMeH-
Tbl p€aNbHOro AApa nof Mukpockonom. Ecnu
BEpPMTb aBTOPaM, MHOMAAa 3TO Aaxe NouyTH
nony4anoce.

Hy a «BUWEeHKOW Ha TopTe» 3TKUX becnopa-
OO4YHbIX AaHHbIX cTano HabnogeHne Mopuca
YunkmHca - rnasbl nabopatopuin, B KOTOPOU
paboTanu YoTcoH u Kpuk, — KoTopbi Nokasan,
4TO C MOMOLLbIO PEHTIEHa B KNETOUHLIX S4pax
MO>HO PaCcCMOTPETb BHYTPEHHME NepMoan-
yeckune CTpykTypbl. OBbACHUTL 3TU AaHHble
TakXe He yaaBanock.

1,6 TUTABAUTA MO HACJIEAQCTBY

B otanuune oT KpeMHUEBOW NaMATWU B rajpkeTax,
HacneagcTBeHHocTe B HHK 3akogupoBaHa no-
CNnefoBaTeNibHOCTBIO U3 YeTbIpeX HYKNeOoTUA0B —
afleHnHa, ryaHnHa, TMMMHa U unTosznHa. Kaxaas
«3N1eMeHTapHasa auyeika» MoXeT NPUHUMATL Ye-
Tbipe 3HaYeHus, a He ABa, KaK B KOMMblOTEpax.
KaxxgoMmy HyknieoTuay cooTBeTcTBYeT ABa bura
MHpOopMaumn, M obuwmid Habop IHK B 6,5 Mnpa Hy-
K1eoTUAoB [B HEMONOBLIX, COMATUYECKMX KeTKax]
copgepxut okono 1,6 ['b - npumepHo no 800 Mb
OT nankl U OT MaMbl.

3T0 MOXET MoKa3aTbCA HecepbesHbIM, HO NNOT-
HOCTb YMakKoBKW HacneacTBeHHoM WMH$opMauuu
NeXWUT Aaneko 3a npegenaMn Bcero, Uto AoCTyn-
HO coBpeMeHHOW anekTpoHuke. 1,6 b ynoxeHsbl
B 94P0 AMAMETPOM OKONIO 6 MKM, Aa elle B «He-
apXMBUpPOBaHHOM» W FOTOBOM And paboTsl BUae.
Ina cpaBHeHWs, TUNKMYHAs NNOTHOCTL 3aMNMUCK B Ca-
MbIX COBPEMEHHbIX XXeCTKUX AWUCKaxX CocTaBnsaer
okono 1 Tb Ha KBagpaTHbIV JI0NM.

Ecnun npocto paznoxuts HHK Ha naockocTu, 10
MHPpOPMALMOHHAA MAOTHOCTL TAKOro HOCUTENd
coctaBuT 300000 Th Ha KBagipaTHLIN AW M!

CMMPAJIb AHK + TUCTOHbI H4APA > HYKJIEOCOMBbI

KYPULUbBl C APYPU-NTEWH

Korga B fetekTvee HabupaeTtca Takoe bosiblwoe KoNM4ecTBo Koc-
BEHHbIX YUK, Ha CLIeHe [oMKeH NOABUTLCHA HENPEeB30MAEHHbIN
ChILLMK, XenaTenbHo 13 JIoHA0Ha, KOTOPbIM CAOXMUT BCe KYCOYKH
MO3aVKI1 B e4UHYI0 KAPTUHY. YBbI, B UCTOPUIM XPOMATKHA TaKOro
He HaLWNOCh, M BbINTU Ha pa3rafky y4eHbiM NOMOTAN XUTEeNW
He beunkep-cTpuT, a lpypu-JlenH.

JdT1a pelwweHebenbHasa ynuua Korga-To Npocsiasunack CBOMMK
nybAnYHBIMK OMaMK, NOTOM CTapelnM B JIoHAOHe TeaTpoM,
a B byoyuleM, BO3MOXHO, OCTaHETCH M3BECTHA CBOEW POSiblo
B MCcTOpmM Haykw. B 1970-x 3geck pacnonarancs KypaTHUK ¢a-
KynbTeTa brnodusnkmn Koponesckoro konnemxa JlIoHaoHa, n npe-
napaTbl KypyMHOW KpOBW, KoTopble noaydunun Ana v oHaneg
OnnHC, NOMOTrAN packpbiTe TaMHY XPOMaTMHa.

Okasasnocb, 4YTo ec/iv NpaBUSIbHO NOA0bpPaTh pexXnM aKCTpak-
UMW AAEPHOrO MaTepmUana U3 KypuHbIX KpacHbIX KPOBAHbLIX Tenel,
TO MOXHO NMomMaTh Takol MomeHT, korga [AHK yxe bonbluen
4aCTbIO pacnyTaHa, Ho ellle He NONIHOCTbIO NoTepsfia CBA3aHHbIE
c Hen Benku. Pabotas ¢ kpoBblo LbInAaT ¢ [pypu-Jlenn, cynpyru
OnwHc paccMmoTpenu Takue npenaparthl B 31eKTPOHHbIM MUKPO-
CKOM M YBULENN XapaKTEPHYIO KAPTUHY «BYCUH Ha HUTKE» — HUTb
IHK ¢ perynapHo HaHU3aHHbBIMK Ha Hee KoMnaekcaMm benkos.
3T BYCUHbI — HYKNIEOCOMbI — 0Ka3aJMChk OCHOBOMW OpraHn3aLmm
XpOMaTMHa y BCeX AfepPHbIX OpraHM3MoB.

FMCTOHbl  HYKNEOCOMDbI

TEJIOMEPA “%
LEHTPOMEPA

XPOMATHWH

P
/ /l A30TUCTBIE

OCHOBAHWH

MYPAL MBATYJIVH
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HYKNEOCOMbI + IMHKEPHbBIE TMCTOHbBI H1 > COJIEHOWAHBIE ®UBPWJ1J1bl

KATYWKW N BYCUHDbI CONEHONAHLIE GUEPUANbI + BENKM CKIO®ONAA

ViccnepoBaHuma bygyulero Hobenesckoro na- > XPOMOCOMBbI

ypeaTta Poaxkepa KopHbepra nokasanu, 4o
HYKNeOCOMbI MOXOXW He CTONbKO Ha bycu-
Hbl, CKONbKO Ha KaTywku. RHK He npopeTa
CKBO3b HMX, @ HAMOTaHa BOKpYr KOMNAeKca,
OCHOBY KOTOPOro 0bpasytoT rucToHbl. KTomy
BPEMEHWN OHM Dbl N3BECTHbI YHEHbIM YYTb
N He COTHH neT. bbiNo NoKa3aHo, YTo M1-
CTOHbI COCTABAAT BANLLUYIO YacTb A4EPHbIX
0eNKoB, YTO OHW OYEeHb YCTOMYUBLI K BHELL-
HeMy BO30EMCTBMIO M HECYT Ha NMOBEPXHO-
CTV NONOXUTENbHblE 3apagbl. Ho MX ponb
B OpraHmM3alLmnm xpoMaTuHa ctana bonblwmm
ClOpnpu3oM: ybunuen okasancs 4BopeLKnm,

[lonyyanock, 4to npobnemy KoMnakTK-
3aumm [HK kneTka pelsaeT npuMmepHo Tak
Xe, Kak NopTHble MK Kabeneyknaguuku, —
HaMaTbiBaeT ee Ha KaTyuwky. Tonbko BMe-
CTO OAHOW BONbLIOK MCNONb3YETCA OYeHb
MHOMO MafleHbKMX KaTywek, No 0gHON LUTY-
Ke Ha kaxnable 200 ocHoBaHUM. Ha kaxpon
HyKJleocoMe HUTb AenaeT BCero ABa BUTKa,
v oTpuLaTenbHo 3apaxkeHHaa LHK HagexHo
CBSI3blBAETCA C MONOXUTENbHBIMY MOJSIEKY-
naMK FrMCTOHOB.

JT0 [0BOJILHO HEOXWMAAHHOEe, HO 3aTo
pa3yMHoe pelleHue: C 04HOM CTOPOHbI, Ma-
NeHbKMe KaTyLKN No3BONAKT 3PPEeKTUBHO
YNakoBaTh HYKNEMHOBY HUTk, @ C Apyroun —
MeX Ay KaTylkaMiM 0CTaloTCa 3HaYUTe bHbIe
yqacTku «ronon» HK, rae ¢ Hen MoryT ceo-
boHO B3aMMOOENCTBOBaTb PeryNaTopHble
benku. Takme cBobogHbIe yHacTKK BbICTYMNAtOT
B reHOME B POJIN KHUXHbIX 3aK1a40K UK Me-
TOK, pa3fensioLLnx CEKTOpa XeCcTKoro AncKa.

HamaTblBaHMe Ha HYK1eoCoMbl NO3BONA-
eT «cxaTh» [IHK npumMepHo B WwecTb-ceMb
pa3. Ho Ha 3ToM KOMNakKTM3auna XxpoMaTnHa,
KOHEYHO, He 3aKaHYMBAaETCA: CaMM KaTyLUKM
COEAVHATCA APYr C APYroM «CTonKamm»,
Topel K Topuy. Tonbko CTOMKM HYKeQCoM
B XpOMaTWHe He MOeanbHOo NpaMble, a He-
MHOIO MOBEPHYThI APYTr OTHOCUTENbHO Apyra
v 0bpasytoT bonbwyto cynepcnupans - 30-Ha-
HoMeTpoBylo Grbpunny, KoTopas cokpallaeT
onnHy HK ewwe B WecTb-ceMb pas. VIMeHHO
B TaKOM BMOE XPOMATUH CyLLeCTBYeT M pabo-
TaeT B aape 60NbLUIYIO YaCTb XXU3HU KNETKM.,
Ho v 370 ewe He Npefen KoMNakTM3aumu.

MOMIMNOHBI XPOMOCOM

MakcumaneHow naoTHocTw yknagka AHK B knetke
JocTuraeTt nepepn ee geneHmem. B 3To BpeMsad KOM-
nnekcel [IHK 1 Benkos — xpoMocoMbl — iaxke BUAHSI
B onTuYeckun mukpockon. OHK obpa3yoTca ¢ NoMo-
Lblo cBoeobpasHoro KneTo4Horo Mmakpame: 30-HaHo-
MeTpoBad Gubpunna cknagbiBaeTcs B NeTNU, 3aKpe-
NAEeHHbIe Y OCHOBaHWUA, KaK HUTW MOMMOHA Ha Wanke,
locTato4Ho pacnonoXuTb MHOXECTBO Takmnx Kinybkos
B JIMHWIO, 4TODbBI NOAYHMNNCH Te caMble X- U Y-Xpo-
MOCOMbI, KOTOPblE 3HaKOMbl BCEM.

CTpyKTypa XpOMOCOM, UX OTANYMSA ApYyr OT Apyra
W noeegeHne Npu geneHnm bbln XopoLo M3yYeHbl
ellle B HaYyane XX Beka, 3T CBeleHMa 0CTalTCa ak-
TyanbHbIMK 1 Mo cen geHb. OoHako Mx cyabba nocne
AeNneHna oCTaeTcd NAOXo MOHATHOM. Pacnyckasch
obpaTHO, COXPaHAKT N1 OHWM CBOW MecTa A0 chnefy-
ouiero aeneHusa? CnydamHo AM MX pacnonoxeHue,
WIN Y KaXKA0M XPOMOCOMLI €CTb CBOE CTPOro 3aflaHHoe
MecTo? MoryT N XpOMOCOMbI MEHATLCH MecTamun Apyr
C LPYroM, M Kak 3TOT NPoLEecc BAMSGET Ha aKTUBHOCTb
reHoB?.. JIuwb B nocnegHme rofbl, BOOPYXMBLIKMCH
BCEM apceHasioM MeTOLO0B COBPEMEHHOW FreHeTUKM
M MONEKYyNapHoW Bruonorum, yueHble HaUYMHAKT Ha-
XOAUTb OTBETHI Ha 3TK BOMPOCHI.

[lepBble pe3ynbTaTthl BbIMMAAAT HEOKMOAHHBIMMA:
OKa3blBaeTCH, KaX4asd M3 XPOMOCOM AeUNCTBUTENbHO
MMEeeT CBOe «BbleNeHHoe nocanovyHoe MecTto». bo-
nee Toro, 0bbIYHO 3T MecTa oYeHb KOHCEepPBATUBHLI
v OQMHAKOBbBI flaXe MeXy CToNb Pa3HbiM BUAAMMU, KakK
4enoBek 1 Mbllb. C Apyron CTOPOHbI, «paccanka» Xpo-
MOCOM MOXET pagmKalbHO MEHATLCA Aaxke B O4HOM
W TOM Xe KNEeTKE — ECNW, HANPUMEP, OHa MEHAET «Mpo-
peccunio» nNu NepepoxaaeTca B pakosyt. IHTepecHo,
4TO NPU 3TOM aKTUBHbBIE reHbl pacnonaratTcs banxe
K LeHTpY fapa, a «oTKN4YeHHble» —y nepudepuu.

OBHapy>XeHK1e Takoro BblCOKOYPOBHEBOIO NOPSAL-
Ka B, Kazanock bbl, XopoLwWo U3Y4YEeHHOM KNeTOYHOM
appe, be3ycnoBHO, 04eHb HEObBbIYHO W UHTPUTYIOLLE.
[loka ele Mbl HEe NMOHWMMaeM, Kak BbirnaguT U Yem
onpenenseTcs BHYTPEHHAR apXxUTeKkTypa XpoMaTuHa
Ha rnobanbHoM ypoBHe. HO Koe-4To yXe ACHO: OHa
TOYHO HE MOXOXa Ha BapeHble cnareTtTu, ¢ MNOMOo-
b KOTOPbIX Y4eHble NbiTannCh M3Yy4aTb XPOMaTUH
nongpeka Hasafm. M



36 TEKCT: ANEKCAHAP FPEK

TEXHOJIOI MW/ oOHNARH-HrPBI
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38 rcxHonOrYN 7 OHNARH-HTPBI

KoMnaHum Wargaming ecTb HecKoJsibko
0a3, rae oHa NpomM3BoAMT CBOM Urpbl. Ha-
npumep, TaHkn gna World of Tanks pe-
natT B benopycckoMm MuHcke, a kopabnu
nna World of Warships - B poccuimckom
CankT-lleTepbypre. Konuuectso cotpya-
HUKOB B MWUTEPCKOM ¢uamane MoXHO
CpPaBHUTL € HebonblWoW BepdblD, OHO UCHMCAAET-
cA cotHAMK. O TOM, Kak co3[alTcd BUPTyanbHble
Kopabnn, Mbl MOrOBOPUAN C PYKOBOZMUTENEM IpyMmbl
3D-KoHTeHTa apT-AenapTaMeHTa KoMnaHuu AHOpe-
eM KykcoBbIM, Mof Ha4yanoM KOTOpPOro TpYAUTCH Mo-
YTK coTHA 3D-XyA0KHNKOB.

YEPYEHUE

Co3paHue kopabnsa Ha4MHaeTCH C 3yHeHnsa foCTyn-
HbIX TEXHUYECKMX YepTexen. ITo CerogHa peakocTb,
1 noaToMy ctaxepos World of Warships nepebiM ge-
JIOM y4aT YMTaTb U MNOHMMATb MMEHHO TEXHUNYECKYIO
OOKYMeHTauuo. A nenatoT B KOMNaHUK ¢GnoThl pas-
HbiX cTpaH: Benukobputanuu, lepmannu, Poccun,
AnoHun. Heprexxn pasnm4yaloTcsa He TOIbKO A3bIKOM,
HO WM CUCTEMOM 0DO3Ha4YeHua aneMeHToB. MHorKne
M3 HWUX MPUXOAAT W3 apXMBOB KPWBO OTCKAHWPO-
BaHHbIMM, rOBOPUT AHApPeN KyKCOB, M NOPON yXoauT
TpU-YeTblpe AHA Ha TO, 4TOObl BCE MAeanbHO Bbl-
POBHATL. 3aTeM yxxe B 3D-nporpamMme npomcxoguT
BbICTaBNIeHME 4epTexel, KoTopble HavynmHawT Cco-
CTaBNATb TpexMepHbIl ckeneT byayulero Kopabns:
TeopeTudeckKme WNaHroyTbl, nanybbl, HaLCTPOMKM.
Bce 370 CBOAUTCH € QONYyCKaMM MeHee O CM, YToDbI
To4yHo coBnano. [loToM HavmHaeTca npoBepka. OT-
0en NpoBepkM Ka4vecTsa HacyuTbiBaeT bonee fecq-
T Jyenosek. OHM cBepsIOT BCe pasMepbl, OTMeYeH-
Hble Ha YepTexax. Ecnu HanncaHo 533 MM, 3HAUWT
U AOSIKHO BbITb TOUHO 933 MM, TOBOPUT KyKCOB.

XECTKWE O PAHUYEHUA

TpexMepHble MoAenn ANA KOMNbIOTEPHbLIX UMP — Ca-
Mble CJIOXHble B npom3sBoacTtee. B kuHemaTtorpa-
PUYecKon unuM UNIKCTpaTUBHOM cdepe pecypchl
NpakTU4eckM He OorpaHuMyeHbl — Mogennep MoXeT
nenatb BCe No Makcumymy. B UrpoBbix Momensx
OYeHb CUJIbHbIE OrpaHUYeHWs, TaK Kak KoOMNbloTep
O0/KeH ycnesaTb NPOCYUTLIBATL 38 CEKYHAY HE Me-
Hee 30 kagpoB B BbICOKOM pa3pelueHuun. Bee, yto
He TpebyeT obbema, pucyeTca Ha TekcTypax, a ang
obbeMa CcTapalTcs MCNoNb30BaTb MUHUMAbBHO
BO3MOXHbIN MOAMIOHAX, NO3BONAKOLWMA NepeldaTb
Hy>KHYl0 dopmy. CaMmble bonbuime kopabnu B World
of Warships pegko npesbiwaroT 300 000 noamroHos.
MicknodeHns ObiBaoT (HekoTopble JMHKOPLI, YAap-
Hble aBMaHoCLbl), HO HeobxoaMMo cornacoBaHue
C Ha4yanbCTBOM. A CTaHLapTHbIE 3CMUHLUbI TPebyioT

Y710 TaKoe BbiCTaBNeHWe YepTexkxen? 310 nydile oguH

pa3 yEuaeThb, YeM AeCATb — NPoO4YUTaTh.
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[NepBas cTagus -
KapkacHas Mofdens. Ha
HEM XOpOLIO BUAHLI
NONUIoOHBI = CKeneT Bceu

MO Oenn.
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Bropas ctagus - vep-
HOBOM Kopnyc. Ha Hero
yxogaT nepesle 3000 no-
NATOHOB.
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@ PuHMWHAaA oTAeNIKa —

C NogTeKamu pxaB4MHbI,

NOTEPTOCTAMMU M BCAKMMMU
Meno4vamu, NPUAaLLMMI
Kopabno 4oCTOBEpPHOCTE.

[lpegnocnenHas cragus
TEKCTYPUPOBAHMSA, Ha KOTOPOW

Ha 310l cTagmMn MOXHO Kopabnb BEIFAAAUT yoke Kak
OTNWYUTE MeTanAUYecKmne HacTOALWWK, HO TONBKO HTO
CTRYKTYPbI. colledwmnn co ctanens - bes

Caman npocTas TekcTy-
pa - ugetoBas. [lpocto
C HeWll Kopabnb BbIrNSANT

enMHON LapanuHsl.

HeeCTeCTBeHHO.

Co3paHune TpexMepHoW Mofenn ANg KOMNbOTEPHOW Urpbl — OONTUA U YBNeKaTeNbHblM npouecc. B koMnaHnu

Wargaming K 3ToMy OTHOCATCA Cepbe3Ho, 40BMBaACH BbiCcOYaMlLero YpoBHa aetanuzauuu. ¥ kopabnukm nonydya-
OTCA B TOYHOCTK KakK HacTodALMe.




40 tcxHoN0orV / OHNARH-HTPBI

okono 120000 nonuroHoB. Kaxxablh kopabnb oT
Hayana no KoHua aenaet oaunH 3D-xya0XKHWK, 1 Ha
HeboNbLUYIO MOZENb TUNA 3CMUHLA Y HEro yXoauT
0KONO Tpex Mecaues. Ha NMHKOP Xe MoXeT NoHa-
nobuTbCca nonroga KponoTAMBOro TpyAa.

HA CTATEJIE
[Ipon3sBoacTBO KOpnyca kopabng HauMHaeTcs cpasy
nocne NpPoBepKM BhICTaBNeHUS YepTexen. Ha vep-
HoBoW kopnyc yxonaT nepeble 3000 nonmroHos. Tak
KaK TakoW NOAUIoOHaX genaeT Kopryc HEMHOro py-
bneHbIM, Ha 3TOM 3Tane AonyckaeTcsi MakcuMasb-
HOe pacxoXieHWe C YepTexaMu: Hanpumep, y JnH-
Kopa no AfnMHe Ha 20 CM, @ NO LWKUPKHE Ha O CM, HO
Takoro 3a Bcto uctoputo World of Warships ele Hi
pa3y He bbis10. 3aTeM KOpMnyc 0NATL OTNPaBASAETCH Ha
NpoBepkKy — HACKONbKO OH rNafKui, HAcKoNbKo BCe
NpaBuNbHO caenaHo. [1onMroHoB AONXKHO DbiTh Kak
MOXHO MeHblLUe, HO 06BOAbl — Kak MOXHO NiaBHee.
[locne BTOpOW nNpoBepKK Kopnyca Au3anHep
NPUCTyNaeT K HaACTpoukam 1 getanmsaumm. Haum-
HaeT ¢ caMblX KPYNHbIX 0ObEKTOB, NOCTEMEHHO ne-

pexoas Ha nNpeaMeThl NoMeHbLUe — BallHK1, NywKw,
TopnenHble annapaTtbl. Ha s3ToM aTane B Wargaming
CYLLLeCTBYET TEXHONOrns, CepbesHo 3KOHOoMSALAs
BpeMd: cobcTBeHHasn bubnuoTteka 4acTo noBTopAi0-
WMxca 0ObEKTOB, NpUYeM ONS KaXA0W CTpaHbl oHa
CBOS — OT MOXapHblX WAAHIOB, WAJIIOMUHATOPOB
M cnacaTefibHbIX KPYroB A0 NPOXEeKTOpoB, paiapoB
v nywek. KonnyectBo 0bbeKTOB, BbICTaBAEHHbIX Ha
Kopabnb M3 BUBAMOTEKM, MOXET AOCTUraTh ThICH-
4. Ho 1 Ha 3Ty 3afa4y MOXET YUTU [0 TPexX AHeW.
YXXe Ha LaHHOM 3Tane IMHKOP HacYMTbIBaeT OKOMO
300000 nonuroHoBs, 1 3D-xyQoXHWK «HaMmoaenmpy-
eT» 13 HMX Bpy-Hyo 120000.

VIHTepecHo, 4TO BCe 0bbeKThl Ha Kopabne - pe-
anbHo «paboune». MexaHU3Mbl, HanpuMep, caena-
Hbl TakMM 0Bpa3oM, YTO eCNM UX aHUMMUPOBaTb, TO
XBaTUT W KOSIMYECTBA LLIeCTepeHok, N TPOCOB, 1 BCe
bnokupatopsl co ctonopamn Ha Mecte. KoHeuHo,
MOXHO ckaszaTtb, 4to y World of Warships v3bbi-
TOYHasA AeTanusauusa, HO C APYroM CTOPOHbLI — 3TO
HefocAraeMoe yBaxeHue K Mrpokam, UeHsawmm Ta-
Kyl0 TO4HOCTb. Mano Toro, HekoTopble gu3anHepsl
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NpaYyT Ha cBoux Kopabnsax «nacxanbHble SULA» — KTO-TO
B YKPOMHOM MecTe bafH ¢ bananankol NoaoXuT, Npunpsa-
4eT B LUMKOMNKe DYTLINKY CTaporo poma, KTo-To KapHasasb-
HYKO Macky NOBeCKUT Ha CTeHe.

XYOO)KECTBA

Cnepywowwi 3tan - paseepTka. Bce Mbl knennu B aetcree
Kybuk 13 bymaru. Tak BOT passepTka — obpaTHasa onepa-
LUMF, TPEXMEpPHbIM Kopabsib pa3BopadnBaloT B NAOCKOCTb,
4Tobbl HAHEeCTW Ha NOBEPXHOCTb TeKCTypbl. B kKoMnaHuu
NCNONb3yeTca ¢PU3NYEeCcKn KOppekTHas Mofeflb ocBe-
weHua (Physically Based Shading), Tpebyiouwaa yeTbl-
pex TekcTypHbix kapT lalbedo, metalness, glossiness,
normal), NAC HEeCKONbKO TEXHMUECKMX KapT (cneyeHHas
TekcTypa ocgelleHnsa AD, Macka ncknveHns kamypna-
xal. [epBaa kapTa oTBevaeT 3a coBCTBEHHbLIN LBET MNo-
BEepPXHOCTWU MaTepmana bes TeHen n bnukos. BTopas, yep-
Ho-benan, Kapta «MeTanNMYHOCTU», YKa3blBaeT, KaKoW
TN MaTepuana [MeTann unu AUsnekTpuk] pacnofioxeH
B TOM WNKW MHOW obnacTyn obbekTa. [peThs - KapTa pac-
CeAHMS OTPaXXKeHHOro cBeTa — OTBeYaeT 3a MUKpopenbed
obbekTa, LEMOHCTPUPYA MUKPOLLEpPOXOBaTOCTb MOBEpX-
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(°3) WARGAMING NET

HoCTW. HeTBepTas — CMHAA Kapta HopManeun. C ee nomo-
Wb CO34AKT WANK3UI0 Makpopenbeda NOBEPXHOCTY,
3acTaBAAS AydKM CBeTa 0TpaXKaTbCA NoL pasHbIMK yraamMu
M TeM camblM GopMupya ncespoobbem. C NOMOLLBIO 3TOM
KapTbl AenawTca, Hanpumep, obbeMHble 3akNenku, aBe-
PY, WANIOMWUHATOPLI M BCA Menkas getanmsauuns. [1aTad
kapTa cTatudeckoro ocseweHua [AQ) 3aTeHsieT pasnuu-
Hble HMLWIW, KaseMaTbl U apyrue cnaboocBelleHHble Me-
CTa, a WecTas oTBeYaeT 3a MecTa HaHeceHus kamybnsaxa.

[Tpouecc TEKCTYPUPOBaHWUA 3aHUMAET MHOTO BPEMEHMU.
CHadana xyOoXHWK co3faeT kapTy ansbeno, Ha KOTOpyio
HaHOCUT OCHOBHble LiBeTa. 3aTteM Kopabnb paclumMBatoT Ha
nucTbl. Ecan kopnyc cBapHOR, Ha 3TO yXOAWT OHSA YeTblpe.
Ecnn knenaHbli, a 3aknenky pacctaBasioTca BPYYHYIO, TO
«KnenaTe» NpuxoguTtcs obbluHO Hepent. 3ateM fobaBns-
0T UINKOMUHATOPbI, ABepU W NIlOKK, a BChef 3a 3TUM dak-
TYpYy — Hanpumep, aepesa, TkaHu, MAaToro Metanna. Cneay-
LM 3Tan Ha3blBaeTCcsl «HaApUCcoBaTb XYAOXKY». PucyioT
PXaBYMHY, MPA3b, CKOMbI, MOTEPTOCTM, AbIPKM, TPeLLMHbI...
370 elle Hedens. 3aTteM [enawTcs KapTbl OTPaXXKeHWS
n ppyrne. VI nocnegHen — Kapta UCKIOHEHUS AN KaMyd-
naxa. lo, 4To Ha Hel Benoe, byneT KaMyPNMPOBATLCA, YTO
JyepHoe — HeT. Ho 1 370 ellle He BCce - Kopabnb Hago youTe.

JIOMATb HE CTPOUTDb

TopneavpoBaHHbIN MAK paccTpensiHHbiM Kopabnb 8 World
of Warships MoxeT cnomatbcd Ha veTbipe YacTu. na storo
LeNnaltT HeCKONbKO pa3pe3oB Tex 4acTeu, KoTopble byayT
NIOMATbCA, U KOMMNbIOTEP MOMEHTaNbHO MOAMEHUT UX BO
BpeMf Urpbl MogenaMum ¢ pasfiomamu. LlenbHyto vactb ybe-
peT 1 NoAcTaBWT NonoMaHHyto. B pasnomMax Ha Bcex HyX-
HbIX MECTax CTOAT KOT/bl, TYpBUHBI, NOKOpPEXeHHbIe Basbl
rpebHbIX BMHTOB W Maponposofbl, a Konuyectso nanybd
n nepebopok ToYHO coBnagaeT ¢ Yeprexamu. W Bce 3To
3a/MBaeTCA TeKCTypou noBpexaeHuin 1u obropenoro me-
Tanna. [lna Toro 4tobbl caenath 370, XYAOXKHWUKA WU3y4atoT
OrPOMHOE KOIMYeCTBO apXMBHbIX poTorpadpui, oHM obaza-
Hbl TOYHO 3HaTb Ky4y HIOAHCOB: HanpuMep, Kak JoMaeTcs
MeTannuyeckaq nanyba, a Kak — gepeBaHHas.

Ho n Ha 3ToMm paboTa XyfoXHMKa He 3akaH4MBaeTcq —
HeobxoguMo cienatb YeTblpe MO C MOHUXKEHHOW ae-
Tanusauuen, Tak HasbiBaemble noasl (Levels Of Detaill,
KOTOpble MepekIioYvalnTcd B 3aBUCUMOCTM OT yAasleHUs
Kopabnga oT BupTyanbHoW Kamepsbl. Kaxgbii LOD gonxeH
cofepxaTtb Ha 25% MeHblUe NONUIoOHOB, YeM NpeablayLulas
Mogens. «JlogMpoBaHue» 3aHMMaeT NPUMEPHO TPY AHS,
W elle ABa-TPU YXOOUT HA «NOQMPOBaHME» MeCT Pa3/1OMOB
W BbIBOPOYEHHbIX BHyTpeHHocTeW. Cambli nociefHui
3Tan - cbopka Kopabnga. Kaxaoun getany Hago npUcBonUTh
KOppeKTHoe UM$, 4Tobbl CKPUNT, KOTOPbLIM BCe 3T0 cobupa-
eT B NPaBUIbHYI0 MePapXuio, MPaBuiIbHO NOHAN, KyLa YTO
nonoxuTe. [locne atoro kKopabnb yxo4uUT B TeXHMYECKUM
OTAEN Ha HacTpoOWMKYy WUIrPoOBbIX NapameTpoB, XapakTepu-
CTUK BOOPY>XEHWHA, XOA4OBbIX Ka4ecTB M MaHeBPEeHHOCTM.
A 3D-xypoxXHWK HakoHel, MOXeT YWUTM Ha HenpoaoXu-
TeNbHbIN OTAbIX 4O chegyowero kopabns. oM
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HAYKA / 3KCNEPHMEHT

B O)KMI1aHu BEYHOCTH

«A BOT TOT CAMbIA YYEHBIN M3 POCCUW, KOTOPbIM BKOJIOJI CEBE BAKTEPUN
BEYHOM MOJIOOOCTU!» — HEKOTOPBIE PACCKA3bl O PABOTE AHATOJIUA
bPYLLIKOBA Bbl3bIBAKOT WCKPEHHEE YAUBJIEHUE Y HEI'O CAMOI'0. HETOPOITJIMBbBIE
OBVOKEHAA, HEITPOMKAA PEYD - HA OOEPKMUMOIO MEPOA HAYKM OH HUKAK HE
TOXOXK. BO3IMNABNAA KA®ELPY FEOKPUMONOrMMA B MIY, YYEHbIM BCHO XW3Hb
TOCBATN U3YHEHUIO NMPUMONAPHBIX OBJTACTEV M BEYHOW MEP3/10ThI. B XOJIOAHOM
KJIMMATE U HAHAJIACbh 3TA TOPAYAA UCTOPUA.

eyHasd Mep3/0Ta — 370 Hawe Bce. UHa NokpbiBaeT 0KOJSIO
OBYyX TpeTen Tepputopmu Poccun, 1M Tonbko Y Hac 34ech
pa3BepHYTO LIMPOKoe X03AMNCTBO. HeobxogMMocCTb CTPO-
UTb B Mep3si0oTe foMa, A0bbiBaTh MCKoMaeMble, npokia-
OblBaTb foporn v TpybonpoBoabl caenano oTeYecTBeH-
Hyt0 LLIKONY Mep3noToBeaeHns (reokpuonoriu) semyuei \
B MMpe. IMEHHO Y HAc Hay4MNNCh CTAaBWUTb COOPYXKEHWA Ha CBaW, COXpaHAS
Mep3/10TY HETPOHYTOU, NPUAYMANK METOAbLl pacyeTa TeMNEepPaTyPHbIX PEXN-
MOB CTpoUTEeNbHbIX 0bbekToB. MOCKOBCKMW YHMBEPCUTET A0 CUX MOP OCTa-
eTcs OAHWM U3 HEMHOMMX MECT, F4e MOXHO CTaTb crneluuanuctoM B obnacrtu
reonormu KpUoIMTO30HbI.

X0N104HO

«Bca Hawa cubupckas Tanra cyllecTByeT TOMIbKO MOTOMY, YTO HaXoguT-
CA B 30He BEYHOW Mep3/0Thl, — pacckasan HaMm AHaTonum BuktopoBud. -
Camu no cebe 3TK TeppuTopuM O4eHb 3acylwnmebie. VicnapeHue 4vacTo
npeobnafaeT Haf ocagkamMmu, Co34aBad BoAHbLIWM banaHc, bonblie Xxapak-
TEPHbIM ANA NycTbiHb. Ecnm bbl Mep3noTa He yaoepXuBana Bnary, To aTw
OrpoOMHble obnacTu, BEPOATHO, ONYCTBIHMAWCH Obl 3@ HECKONBKO OeCATM-
netum». Ho Mepanota cbeperaer He ToNbKO BOAY: X0N04 3aMegnaeT Bce
ecTecTBeHHble NMpoUecchl, ¥ B Hel, Kak B MOPO3WJIbHUKE, COXPaHAKTCS
apTedakTbl ganekoro npownoro. CemeHa pacTeHnU 1 NoaypasnoxXnBLIM-
ecs TYLUM MAaMOHTOB, cnopbl rPUMBoOB M NPOCTO MYy3bIPbKK BO3AYXa — OHU
MOrYT 0CTaBaTbCA NoYTK Be3 M3MEeHEeHM U OeCATKM ThICAY, U MUIINOHbI
NneT — NOKa He OTTaloT.
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KTO

AHATOJIUM BPYLLUKOB
[IOKTOP F'EQ/I0Ir0-MUHE-

PANIOIMMHYECKUX HAYK

3ABKADGE/IPOV

[ EOKPWOJION MW T'EOJIO-
TMYECKOIO ®AKYJIBTETA
MY UM. JIOMOHOCOBA

P

.....

CTWUJIb
XU3HU

bUO.
PUTM

L

Ha AHaTonun BukTopoBuye:

soponaszka Kanzler,
O¥uHcbl Levi's,

boTuHkKM M cymka Mascotte,
yackl GUESS Dress Steel
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«B pycckoM a3blke CNoBO Beu-
Hbl  03Ha4aeT B TOM 4ucCsie 1 TO, YTO
ONUTCA BEKaAMU, CTONETUAMU, — MNOAC-
HaeT AHatonmi bpywkos. — Mepsno-
Ta XUBET [ofro, Ho He Be4Ho. Bo
BpeMeHa nocnefHero NeaHnKoBoro
nepuofa oHa foxoamna ao tora EBpo-
Nbl, 40 A30BCKOro Mops. B bauxau-
lwem byayuiemM NpocTpaHCTBO BEYHOW
Mep3noTbl byaeTr cokpalwlateca. Cob-
CTBEHHO, OHO y>Ke cokpallaeTca». 3a
nocnegHue 4eTBepTb Beka CpefHAs
TeMnepatypa ApKTUKW yBenu4mnach
Ha 2-3°C. 3To 3acTaBnsgeT y4eHbIX
C kyaa bonblWKMM BHUMaHWEM OTHe-
CTUCb KO BCEMY, YTO XPaHUTCA B «ap-
KTUYECKOM XONO4UNbHUKE,

[paHMua Mep3oThl CMeLlaeTcs Ha
ceBep, BbicBODOXAAA BCe, 4YTO ObINO
3anepTo B To/lle NefsHoW MOpOoAbl.
[lpoceinatotcs  rpubel 1 BakTepuu,
pa3naras HaKonMBLLYKCSA 3@ COTHW NeT
OpraHuKy 1 AONOAHUTENbHO HacklLLAs
aTMocdepy NapHUKOBLIMUK razamu. [lo
HEKOTOpPbIM NofcyeTaM, B AONPOMBbILLI-
NEeHHYIo 3py BeYHaa Mep3noTta Cubupu
BblAenana B rof scero U,0 MAH T Me-
TaHa, a kK 2013 rony 3ta undpa nog-
ckovmna go 17 MAaH. «[late TouHyio
OLeHKY MO BblAeNEeHMI0 MeTaHa OYeHb
CNOXHO, — paccka3biBaeT bpylikoB. -
VIMEHHO TakMMK M3MEpeHUsaMU 9 3a-
HUMancy, pabotas nNo nNpurnaweHnto
B YHMBepcuTeTe Xokkalao, a napain-
nefbHOo McKkan ceoun bakrepum».

TEINEE

«Mbl fennm Hayky Ha buonoruio, reo-
noruto, matematuky u T.4. Ho B npu-
poLe M B Hayke BCe MnepernjeTeHo:
MHQrMe reoaormyeckue 3afayum TecHo
CBA3aHbl ¢ buonormuen», — Npogosxa-
eT AHaTonun bpylikoB. BepxHWe cnou
Mep3N10Tbl HACENAKT X0N0A0N00MBbIe
bakTepum-ncuxpodunbl, KoTopble
Npy TeMnepaType YyTb HUXKE HYNA YyB-
CTBYIOT cebsa BNosiHe KOMPOPTHO, XMW-
BYT 1 genatca. pyrne obutatenu mep-
310Tbl MOTYT ILLb COXPaHATLCSA B HEW,
He Pa3MHOXanACh W OXKAaA Ny4LNX
BpeMeH. HekoTopble M3 Takmx MUKPO-

boB BCensaT ydyeHbIM 0bOCHOBaHHOE
onaceHme - Tak, HeJlaBHWE BCMbILLKW
cbupckom A3Bbl Ha poccnickom Ce-
BEpPE CBA3bIBAOT C «OTTaMBaHWeM»
OPEBHMX O4aroB NATOreHHOM Nano4Ku.
Ho BakTepwumn, Ha KoTopble HaTKHYNCs
AHaTonnm bpylKoB, MOIyT oKa3aTbCH
KyLa MHTepecHee.

[leno B ToM, 4To Ha bonbluon ray-
OMHe Mep3noTa NpakTU4Yeckn cTe-
punsHa. [lopoga aTa 3aMep3na MHo-
rMe ThiICAYM NeT Haslal, WM CKBO3b
3abuUTble NbOOM MWUKPOMNOPbl Hecno-
CODHa NpocoYnTbCH faxe Boga, He
roBops V> o bakTtepuax. Vix knetku
HaMHoro bonblle, YeM NPOCNOMKK He-
3aMep3len snarn. «C ToUKK 3peHus
reoflornin, Ha Takyw rnybuHy npo-
bpaTtbcd bakTepuAM HEBO3MOXHO», —
yBepaeT bpylikos. TeM He MeHee OHM
TaM bObinnv: B 0bpasuax Meps3noThl
MamoHToBOU ropbl B AKYTUM, NOAHSA-
ThiX ¢ rybuHbl 60 M 1 4ATUPOBAHHbIX
BO3PAacCTOM OKOJI0 3,0 MJIH J1ET, yYeHble
Hawnm Mukpobel. bakrtepuu Bbinm
KNBBIMU W, MO-BUANMMOMY, HENIoxo
cebs uyecTBoBanu. CekBeHnpoBaHme
reHoMa nokasano, 4YTo 3TO DAW3KKK
POACTBEHHMK OObIYHbBIX MOYBEHHbIX
baktepun Bacillus cereus.

Ho paxe MWKpobbl-ncuxpodunsl,
Oyay4n M30IMPOBAHHBLIMW OT BHELU-
Hel cpefibl, HECNOCODOHbLI pasMHo-
XaTbCs NMPW NOCTOAHHOW oTpULaA-
TeNIbHOM TemrepaType, B OTCYTCTBME
cBeTa, NpUTOKa Tenna n nuTaTenbHbIX
BellecTB. W ecnn oHWM He MoOrnKW no-
NacTb B MEP3/10TY C NOBEPXHOCTU U He
MOryT BbITb 4NeHaMmM MecTHoro coob-
LiecTBa, XuByllero obocobneHHo oT
OCTaNbHOro MMUpa, — TO OTKYAE OHW
B3SANMCH 3eck?.. <Mbl NoBTOpMNK pa-
00Ty Heckonbko pas, bpanm npobel He
ToNbko M3 MamoHToBOW ropbl. Cobnto-
nann Bce TpeboBaHWs K CTepuSibHO-
CTu», — nogyepkmpaer bpyukos. [lo
ero cfoBamM, BapuaHT 0CTaeTCH OLMH:
3TO ApeBHWe bakTepum, baumnnbl BO3-
PAcTOM B HECKONbKO MUIIMOHOB NeT,
KOTOpble KakMM-To 0bpasom BbIKMAY
Ha rnybuHe 1 B BEHHOM X0N04e.

OPAYO

buvonory noBepuTb B 3TO HENpocCTo.
Knetka nogsepxXeHa NoCTOAHHOMY
pasneHuio nospexgeHuin JAHK 1 ben-
KOB, BO3AENCTBMIO 3aMep3atoulen
BoAbl 1M cBobogHbIX pagukanos. C no-
CTeneHHbIM HakonneHneM noepe-
XAEHUW 4acTo CBA3bLIBAKT CTapeHue
KNeTKM 1 ee rnbenb cCnycrd Makcu-
MyM HeCKoNbKo pgecatunetnin. Ecau
Bacillus F gencrBnTenbHO HACTONbKO
LPEBHAA, OHa AO0/KHA MCNONb30BaTh
Kakne-To HeBEPOATHO MOLLHblEe Mexa-
HU3Mbl KCOXPaHEHWA MOJIOLOCTIA».

Bmecte ¢ konneramu u3 MiHctutyTa
ummMyHonorin AMH bpylwkos nocra-
BWUN 3KCNEPUMEHTBl Ha MbIlLAx, KOTO-
PbIM CKapMnAMBanu WM UHbELUPO-
BaNu BHYTPMDOPIOWWMHHO npenaparsl
Bacillus F. KnuoTHble Xunum no4Tt Ha
TPeTb A0/blle KOHTPOJbHOW FPYNmbl,
TaK 4TO YYeHbIM be3 NUWHUX COMHe-
HUA nonpobosan bakTepum K cam.
«Xutenn KpamHero Cesepa nocrto-
AHHO CTaBAT NoAobHbIE 3KCNEepUMEH -
Thl, - 0bbAcHAeT bpywkos. — B Taure
B BOAE HaBepHAKa nonagatoTcs bak-
TEPUW, Npulledline K3 paspyllato-
mxcs Mep3nbixTonu,. [ostomy s bbin
yBepeH, YTo 370 6e30nacHo». YYeHblM
CYMTaEeT, YTO OH BPAA M YeM-TO puc-
KOBan, M He BUAWT NOBOACB ANS TOro
axXnoTaxa, KOTOpbI MOAHANCHA BO-
KpYr 3TOW UCTOPUMK.

«r He npuaat bonbLoro 3Ha4YeHnq
35TOMY OMbITY”, Kak U NpoBeAeHHbIM
3KCNepPrMeHTaM C MbllLaMmM 1 pacTe-
HUAMK, — TOBOPUT AHaTonuK bpyLl-
KOB. — Kyfa BaxHee NoHATb MexXxaHu3-
Mbl, NO3BONAKLWME Halwew bauunne
COXpaHATb MOMIOAOCTL  BEChb 3TOT rO-
NOBOKPY>XXUTeNbHbIM cpok. Ecnu oHa
W BNpaBay XWBET MUNMOHbLI NET, TO
Korga-Hubyab oHa MOXEeT NodapwTb
HaM ecnnM He Be4YHYK MONOAO0CTb, TO
XOTS Obl HECKONBKO OOMOAHUTENbHbIX
pecatTunetun». loxoxe, AHaTtonum
bpylwkoB HecnpocTa MOCBATWA BCHO
XKN3Hb U3YYeHUIO APKTUKK: €ro UHTEe-
pecyeT He CTONbKO BeYHasi Mep3/oTa,
CKONbKO... CaMa BEYHOCTb. M
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TEXHONOMN N KOMMNAKTHOCTb. DTN MHCTPYMEHTbI OT/IMYHO NOJOWAYT He TONbKO ANA 3aHATUN
Ha popTennaHo, HO 1 Ans NobbIX My3blKanbHbIX SKCMepPUMEHTOB!
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Hay4HOM XypHane
AMEPUKaHCKOro 1H-
CTUTYTa a3pOHaBTK-
K1 Y KOCMOHaBTUKM
BbILUNA CTaTbA, NO-
CBSILLIEHHasA CTpaH-
HOMY 1 CNOPHOMY
ycTpoucTsey — asurartento embDrive. [10
MHEHWIO pAaa GU3NKOB, 3Ta KOHCTPYK-
UWS B NpUHUMNE He MoxeT paboTaTs.
JTO HapyLwano bbl pyHAIMEHTANIbHbIM
3aKOH NPUPOLbI, COXPaHEHWEe UMNYIb-
ca. llpyrve nbiTaloTca HaUTKU pasyMHoe
obbacHeHue Toro, nodemy EmDrive Bce-
Takn pabotaet, nin xota bbl HageXHble
[00Ka3aTeNbCTBa ero paboTocnocobHo-
cTh. VIx npuenekaeT 3bibkas, HO rpaH-
O103Has Uenb — ABUraTesb, CNoCobHbIN
npesBpaLLaTh 3N1eKTPUYEeCTBO B TArY be3s
TONMBa UK peakTUBHOM cTpyn. Mnu
Xe — OKOH4aTesnbHoe 3aKpbiThe MHO-
rofeTHero cnopa.

HayuHas nybamkauma MoXeT cTaThb
BaXXHbIM LWATOM B UCTOPUM KHEBO3MOX-
Horo» aABuratens. HecMoTpsa Ha Hanuyune
[leCATKOB 3KCMepUMeHTabHbIX NMPOBEPOK,
X pesyneTaThbl He bbinu onybarkoBaHsl
B peLEH3MPyEMbIX XypHanax. IToMy Me-
LLIAEeT OTCYTCTBME TEOPETUYECKMX OCHOB,
obbAcHALLWMX paboTy EmUrive. K ToMmy xe
MHOTME 3KCNEPUMEHTBI HeMMb3A Ha3BaThb
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CHHUCTbIMKU» = eCTb MHOXKECTEO q:ua KTOPOE,
KOTOpPblE MOTYT CO34aTe BUOAMMOCTb DEIEIDTI:-I
nBHNraTens. O HUX Mbl elie NOrosopurM,
d Ha4dHeM C O pPyrixX BOMPOCOB.

YTO 3TO TAKOE?
JTO rMNOTETUYECKUI ABUTaTEND, NPEa-
NOXEHHBIN DPUTAHCKUM U30bpeTaTenem
Ponpxepom LLlonepom. [NuTtasce snektpu-
4ecTBOM, OH [no yTBepxaeHuto LLonepa
A €ro He CAWLWKOM MHOMOYUCAEHHbIX
CTOPOHHMKOB] cozpaeT cnabyilo Tary
be3 ncnosb3oBaHUA paboyero Tena.
Ha 3ToT cTpaHHbIM GakT yKasblBaloT
1 HEKOTOPbIE APYrue 3KCNepyiMeHThl.
Of4Hako BonuioLLEe HapyLLeHMe 3aKo-
Ha COXpaHeHWUsa MMNyNbca 3acTaBNAeT
C 0CODOW TLLATENBHOCTbLIO NOAXOAUTH
K TaKMM 339BNEHVAM — M MHOTUE 3KCNEPTH
YKa3blBaOT Ha oWKMBKKM B NOCTaHOBKE
OMbITOB, KOTOPbLIE MOMIN CO34aTh WIJTIO-
31i0 cnabon, HO CyLLeCTBYIOLLLEN TATK,
YcTpoeH dypo-gBuratens npocro,
cobpaTb ero MoXeT N0oK IHTY3MACT,
OCUANMBLUWI yNpaBneHue NasibHUKOM.
OH COCTOMT 13 BYX OCHOBHbIX AeTaneu:
MarHeTpoHa 1 pesoHaTopa. MarHeTpoH -
3TO BakyyMHasa Tpybka, ncnonb3yemas
0J159 reHepaumm U3ny4eHna B obblYHOM
MUKPOBONHOBKE. UHa COCTOUT M3 Nono-
ro LMNmMHApa-aHoAa M UeHTpanbHoro

Bonocka-katoda. [loa gevictememM Hanps-
XKEHWA C KaTofa BbINETAT 3/1eKTPOHbI
M HAaYMHAKT OBUraTbCs NO CNOXHbIM
TPAeKTOpPUSM BHYTPU LMAMHAPA, NCTTY-
CKaf MUKPOBOJIHbI. [ 10 BONHOBOAY OHM
nepeaalnTCcs OT MarHeTpoHa B pe3oHaTop,
NOXOXWW Ha MegHOe BeApo, 3aKpbIToe
KpblLWKOW. Kak yTBepxgaeT nsobpera-
Tenb apuratens Poopxkep LLonep, TyT-TO
M HAYMHaeTCs caMoe MHTepecHoe.
[lo chosam LLouepa, rnaBHag ouLL-
ka EmDrive - 3to popma pesoHaTopa.
Mzo0bpeTtaTens npegnonaraet, 4To U3-
33 pasHuUbl B OMaMeTpe nepeaHen
1 3aflHel CTeHOK [Kak y AHa Beapa v ero
KPbILLUKW) Ha HUX AENCTBYIOT pasHble No
BENMUUYMHE CMbl, BbiI3BaHHbIE CTOSAYEN
3NeKTPOMarHMUTHOM BOSIHOM B pe30oHa-
Tope. VIX paBHOOEWCTBYIOWLAA U TONKaEeT
ABUraTenb Bnepen, co3iaBas Tary, Ko-
TOpasf HanpasfieHa B CTOPOHY «AHa».
BrnocnepctBum, nocne HECKONbKKUX
CNOPALLUX C 3TOM Maeen cooblieHn,

LLlomep yTouHUnN, 4TO peanbHbIv MeXaHU3M
HECKONbKO CNOXHEE M MOXET bbiTh CBA3aH

C nposiBneHnem 3pPeKToB cneunanbHou
Teopun oTHocuTensHocTu (CTO).

4TO C HUM HE TAK?
B caMmoM fiene, ecnu B3rNsAHYTL Ha nep-
BOe 0bbACHeHWe MexaHu3ma paboThl
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ABUraTENs, TO OKaXKETCH, YTO OHO Hano-
MUHaeT uctopunio bapoHa MioHxrayseHa,
BbiTaLUMBLIEro cebqa 1 KoHa U3 bonoTa
3a Bonockl. EmDrive - 3aMKHyTas cucTe-
Ma, KOTopas HMYero He BolbpacbhiBaeT
B OKpYXatolLlee NPoCTPaHCTBO. [akow
0bbeKkT He MOXeT yBenu4nBaTbh CBOM
MMNYNbC Be3 BHeLHWX BO34EeUCTBUN, Kak
v MioHXray3eH He MOT YBENNYUTL CBOW,
KaK bbl CMNbHO OH HI TAHYN. CTOPOHHM KK
ABUraTeNa NapypyoT 3TW apryMeHThl
TEM, YTO MOXHO AONYCTUTL OTTaNKMBaHKUe
pe3oHaTopa OT BakyyMHOro COCTOSAHMA
NN XKe npueieys K obbacHeHnto CTO.
0gHako U3NKN HeOAHOKPaTHO OTMeYanu
rpybocTb TakmMX OLUEHOK MK OTCYTCTBUE
B HUX PU3NYECKOro CMbICNA.

Ho Bce-Taku cyTb 3anBneHun LLlonepa
COCTOS/1a HE CTOJIbKO B TEOPETUHECKMX
OMUCaHWAX, CKONBKO B TOM, YTO OH KO-
Obl 3aduKCMpoBa peanbHylo TATY OT
ABuratend. Ha csoeMm cauTe ucche-
[noBaTeNb yKasblBaeT BEAMYMHY TAMM
npumepHo B 200-230 MH/kBT - Gonblue,
4eM Yy WOHHbLIX ABUraTenen, KoTopble
TONKAKT KOCMUYecKue annapaTsl, Bbl-
DpacbiBas YCKOPEHHbIE B 3N1eKTPUYHECKOM
nofie 3apsikeHHble YacTulbl,

Pelwms, 4To 0B6bACHATL 3Ty TAMY — AENO
TEOPETMKOB, HECKOBKO MPynn 3KCne-
puMeHTaTopoB nposepunu EmDrive
B cBoMX nabopatopusax. Takyio paboty
npogenanu nccnefosaTeny U3 Kutan-
ckaro CeBepo-3anafHoro NoAUTEXHN-
4eCckoro yHuBepcuTeTa n TexHuyeckoro
yHuBepcuTeTa [lpesneHa. HepaBHo K HUM
NPUCOEAMHUANCE W aBTOPbI CTaTbMy,
Boilleawen B Journal of Propulsion
and Power, uccneposatenu M3 noapa-
zgeneHns NASA Eagleworks, koTopeble
Tpa4MUMOHHO 3aHMMatoTca Hanbonee
CNOPHBIMK U «PYTYPUCTUHECKMM N> NPO-
eKTaMu areHTCTBa.

ECTb, HO MAJIEHBKARA?

[lepBble TecThl ganu epoae bl 0bHage-
KNBaLLMe pe3ynbTaThl: Ha BKIOYeHHoe
YCTPOMWCTBO AenCcTBOBana Hekas cuna.
OpHako ee 3HaYeHUe 0Ka3aNock Ha-
MHOTO MeHblle, YeM npeackasaHHan
LlovepoMm BennyuHa, npuyem dem
akkypaTHee Bbil NoCcTaBNeH 3KCNepu-
MEHT, TeM MeHbLUas perncTprupoBanach
TAra. Ho Beflb 4eN10 B NpUHLUMNE: OTKyAa
oHa MoXeT Boobule bpaTtbca? Ecnn He
paccMaTpuBaTh NyTaHbIX OOBACHEHN N

LLlovepa, ToO MOXHO BbIAENNTE HECKONBKO
NnoboYHbIX NPOLECCOB, KOTOPbIE TEOpe-
TUYECKK MOryT obecneyuTh TAry. 310
MOTYT BbITb NOTOKWM BO3AYXa, CBA3aHHbIE
C HarpeBOM ABUraTens, Uan TensioBoe
pacllMpeHne camon 3KCNepuMeHTanb-
HoW ycTaHoBKK, Cnabyto cuny cnocobHo
C03[4aBaTh OTTaskMBaHWe OT 3apHAL0B,
«0CefaloLlMx» Ha CTeHax TeCTOBOU Ka-
Mepbl, UK B3aumodenctene EmDrive
C MarHUTHLIMUK NOIAMK NPOBCLAOB, UK
naBneHMe U3ny4eHuns, NoKMaauLero
pe3oHaTop.

C noTokamu Bo3ayxa bopoTecs npoule
BCEro — A0CTaToYHO NPOBOAUTE UCM bI-
TaHWA B BakyyMe. [akue TecThl bbinu
npofenaHsl yyeHeiMn u3 [pesgeHa,
KoTopble 0bHapyXmMnu Tary Ha ypoBHe
scero 0,02-0,03 MH/kBT - Ha npepene
norpeLHocTy n3mepeHuin. Kpome Toro,
GU3NKM OTMETUIIN, YTO UCMONb30BaNM
pesoHatop (To caMmoe MefiHoe «Beapo»)
C HeBbICOKOW A0BpOoTHOCTLIO. M3nyde-
Hue DbICTPO NOKMAAN0 ero, yBennynseas
LWaHChl Ha BKNag ApYrvx NoboYHbIX Npo-
ueccos. CotpynHukmn NASA Eagleworks

. IBuratenb Annapart Tara MpuHUKMN paboThl
MoHHBbINA Dawn (3 wr. 0030 H Pabouee Teno:
Asuratens . Ha 6opty) ' MOHW3MPOBaHHbIA KCEHOH
‘ QOTOHHbIA i [lpoToTun : 0035H | Pabouee Teno: GpoToHbI
{ ABuratenb Y.K. Bae Corp ' 500-kunoBaTTHOro nasepa
ConHe4HbIn | IKAROS 0002H HasneHne yactmy
napyc CONHEeYHOoro BeTpa
KnakocTHbiia XKPI F-1 (5 wr. |
. PaKeTHbIi Ha 1-i cTyneHu 6 700 000 H :gngzs:ai;:;za'ﬁ
i ABuratensb PH Saturn V] RREMH, POA

EmDrive* _ Ot 0,00002 McTouHuK TarK (ecnu oHa ecTsb)

no 0,4 H* Hen3BecTeH

* Mo pasHbIM JaHHBIM, 40 CUX MOP He NOATBEPXKAEHO,

(. pe3oHaTop
MarHeTpoH '

BONHOBOA

Tennosoe
pacluMpeHue

BO3HWUKaKLWiWe
B KaMepe
3apaasbl

OaBneHue
$GOTOHOB,
NoKWAawLWKUX
pe3oHaTop

C MAarHUTHBIM

B3auMofeilcTBUe

noneM npoeogoe



MYPAL UBATYNIAH

Nony4YMan HeMHoro bonsline ULNdpLI -
1,2+0,1 MH/kBT. [Npn 3TOM OHUM yTBEpP-
XKOA0T, YTO OTCAELUNM BCE BO3MOXHbIE
MCTOYHMKIM NOBOYHbBIX NPOLECCOoB.

3T0 MHOI'O UJTUA MAJQ?

CTporo roBops, MUANMHbIOTOH (MH] -
3TO MEHblLUE, YeEM BEC OQHOM MNECYUHKN
caxapa. Ho ecnu roBopuTh 0 peakTMBHOM
nofeTe B KocMoce, To naxe 1ara 1 mH,
HENpPepPbIBHO AENCTBYA HA NMPOTAXEHNN
HECKONbKMX NET, MO3BONSAET pa3orHaTh
100-kunorpaMmmoBbIM annapar 4o Npu-
NMYHBIX CKOPOCTEN.

MoxHO noacuyuTaTh, YTO 338 0ecaTh
NeT TakoW 30H[4, pa3roHUTCa Ha 3 KM/C
1 [C y4eToM CTapToBOWM BTOPOM KOCMM-
4eCKOM cKopocTK) NnpeconeeT NopaaKka
3,9 MNpa KM. Ho ecnm Mbl OUEHUM TATY
Ha ypoBHe, kKoTopbln obeluaeT LLlonep
[200 MH/kBT), To nony4mMm yckopeHue
yxe no 600 km/c n guctaHumio B 660 ac-
TPOHOMWYECKUX €AMNHWL, — PACCTOAHWI
oT ConHua no 3emnu.

Tak - cnabo, HO 04YeHb AONTO U 3KO-
HOMHO pacxoays pabodvee Teno - gencT-
BYIOT MOHHbIE U POTOHHbIE LBUTATENN.
| lepBble «BLICTPENUBAKOT» B MPOCTPaAH-
CTBO 3apsXXeHHbIMW MOHaMuK, pPa3o-
THaHHbIMK 40 0ECATKOB KMJIOMETPOB
B CeKyHAy. VIx Tara MoxeT gocTuratb
60 MH/kBT, ogHako oHuM TpebyT cnonk-
30BaTb paboyee Teno - 0bLIYHO 3anac
MHepTHoro rasa. K npumepy, annapat
Dawn, KOTopbIM HefaBHO 3aBepLU/]
OCHOBHYK MUCCUIO MO NCCNEeA0BaHMUIO
Llepepsbl, bbin BIHYXAEH B3ATh Ha bopT
420 Kr KCeHOHa.

QoToHHbIE gBUraTENM 0DNaAatoT He-
CPaBHEHHO MeHbLUeWn TArou, NopaaKka
HEeCKONBbKNX MUKPOHBIOTOHOB Ha KMNoBaTT
MOLLIHOCTW Na3epHoro uanyveHus. Victou-
HUKOM TATW B HWX BbICTYNAET UMIMYSbC
GOTOHOB, BbINETAIOLLIMX B KOCMUYECKOE
NPOCTPaHCTBO. 3aTo POTOHHbIE ABU-
raTenn He TpebylT bpaTk ¢ coboun HU
TONAMBa, HM pabodero Tena.

Henb3sa 3abbiBaTb 0 MNaCCUBHbIX
nBUraTensax, He TpebyoWmx HKU 3neK-
TPO3HEPrMM, HKU TONAMBa ANS CBOEU
paboTbl, — 0 CoNHeYHbIX Napycax. [ara,
KOTOPYIO OHM pa3BKBalOT, onpedenseTcs
NAOWALbo Napyca 1N pacCcToAHMEM 4,0
ConHua. Okono 3emnm 1 M? oTpaxa-
oulero matepuana byner pasBuMBaThb
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Ml B cavowm koHLe 2016 roga Kutalickas akageMus KOCMUYECKMX TEXH 00T
[CAST) coobuimna, 4To yxe HecKonbKo NeT NpoBoaAnUT cobcTBEHHbIE Ucce-
0OBaHMA noTeHuWanbHblx BoaMoxHocTel EmDrive u ero npumerenna. o
cnosamM ogHoro m3 pykosoamutenen CAST HYsHg K3, opraHusauma nposena
cobcTBeHHBIE, KMHOMONIETHME M MHOTOKPATHO NOBTOPEHHbIE» 3KCNEPUMEH -
Thl, NogTBEPAMBLWINE Hann4ue Yy EmDrive Taru. Micnonb3oBaHHbIM B KuTae
NPOTOTMMN CO3[aBan BCEro HeCKONbKO MUAMHBIOTOHOB, HO B bamxanlwee
BpeMsa byayT paspaboTaHbl HOBBIE KOHCTPYKUMM, paccuymTaHHble Ha 100 mH
1 bonbwe. BoaMoxHO, oHW ByayT MCNbITaHbl yo>ke Ha opbuTe.

Tary 8 0,1 MH. CymmapHaa Tara anox-
CKOro 3KCMepuMeHTanbHoro annapara
IKAROS ¢ napycom B 200 M gocTurana
Kak pas 2 mH. [lna noHMMaHua mac-
lWTaba nobaBuM, UTo TAra gBurateneu
cBepxTaxenon paketsl Saturn V, oT-

npaBnaBLlen actpoHasToB Ha JlyHy,
coctasnana 34000000 H.

MOXXET, OHW OLLUUBAKOTCA?
[Tybnvkaumsa paboTel B pelieH3MpyeMoM
Hay4YHOM XXypHasne 03HavaerT, 4yTo cTa-
TbA NpoLWNa NpoBepKY HEeCKONbKUMMU
HE3aBNUCMMbBIMKU 3KCMepTaMn B COOT-
BETCTBYIOLEW obnacTun. 3T1a npouenypa
noaAepXXnBaeT A0CTaTOHMHO BbICOKMI
YPOBEHb CTaTeu, HO Aa>ke oHa He No-
3BosdeT u3bexartb owmnbok.

MoxHo BcnoMHUTb, Kak B 2014 roay
MexayHapoaHasa konnabopauws BICEP
onybnvkosana pesynsraTbl CBOUX MHO-
roNeTHUX MccnefoBaHnii B OQHOM K3
CaMbIX MPECTUXKHbIX Hay4YHbIX XXYpHa-
nos Physical Review Letters. YueHsle
YTBEPX AN, 4YTO 0BHapy>Xunu cnegbl
rpaBUTaLMOHHbBIX BOAIH NPU U3YYeH UM
PENUKTOBOIo M3nydeHna. OaHako 3Ta
TpakToOBKa Dblfa HEBEPHOW, N CEHCALMN-
OHHblE Pe3yNbTaThl 0Ka3annch BANAHUEM
ranakTUYeckKon Nbiin.

XKypHan, B KOTOPOM KOMaHAa
cagleworks onybnukoeana cBoK pa-
boTy, MOXET NOXBaCTaTbCA B CEMb Pa3
MEHBLIUM WMHOEKCOM LUTUPOBaHWUS,
qyeM Physical Review Letters. [1osTomy
CYLLECTBYET fiaXe MHEHWE 0 TOM, YTO
npoueaypa peLeH3npoBaHUa B HeM
He CTONb CTpora M Morna NponycTuThb
paboTy, HecmoTps Ha orpexu. CTouT oT-
METUTb, YTO U caMo NofpasfeneHue
NASA Eagleworks - cosceM Hebonbluas
nabopatopmua ¢ PUHAHCUPOBAHNEM HA
yposHe $50000 B rog. 3T0ro ¢ Tpya,oMm
MO>KET XBaTUTb Ha BbINOSIHEHWUE BbICO-

KOTOYHOro MCCnefoBaHuUa MU NOKYNKy
HY>XHOIO obopypoBaHus.

PABOTAET - U TIAQLHO?

Ecnu b cTonpougeHTHbIE JOKa3aTeNbCTBa
pabotocnocobHocTn EmDrive cyuiect-
BOBaJiM, OHWU noTpeboBanu Obl cepb-
e3HoW paboThl TeopeTMKkoB. Ho noka
oTCYTCTBUE 0OBACHEH WA - He3blibneMas
cKkana, o KoTopyl pa3zbuBaloTcsa BCe
00BOAbI CNULWKOM BOoNbLWKWX 3HTY3MA-
CTOB «HEBO3MOXHOro gBuratensa». OHo
naxe CTano aprymeHToM AN 0TKa3a
B NyONMKaumm paHHMX cTaTen B Cepb-
€3HblX Hay4HbIX XXYpHanax.

JTiogm nonpolle NobAT 3ameyaTh, YTO
«paboTaeT 1 NagHo, He 0bA3aTeNBHO
e 3HaTb Kak». OaHako Takom nogxon
MOXET NPUBECTU K HEOXKMAAHHBIM MPO-
bnemam B 4ONTOCPOUHbBIX KOCMUYECKMX
MUccnax. Hanpvmep, ecnu pabota gsu-
raTens cBsA3aHa C MarHUTHLIM Nonem,
TO OH MOXET HenpeackasyemMo NoBecTu
cebs cpean MarHUTHbBIX NoNen oTKpPbI-
TOro KocMoca. HrukoMy He Hy>XHo, 4Tob
annapar NoTepsn CBOW e4NMHCTBEHHbIN
MCTOYHUK TATW rae-Hubyab Ha NoanyTK
K Mapcy unun ganekmm obbektam noa-
ca Kowvnepa. Tak uUTo K Knaccuyeckomy
TpeboBaHWIO NpeaAbaBUTb HAAEXKHbIE
NoKa3aTenbcTBa 0ba3aTtenbHo JONXKHO
npunaratbes n TpeboBaHme 00bACHNTL
BCe NMpoucxoagdlliee B BuUratenie — Ho
noka cosgatenu EmbDrive He MoryT
NOKasaTb HW TOrO, HW OPYroro.

IHTepecHo npocnenuTb, 3a4vem
npodeccroHanbHble ydeHble paboTatoT
C Tak¥MW COMHUTENbHBIMW NPOEKTaMMU.
C 0oQ4HOWM CTOPOHbI, OTKPbLITUE peab-
HoW Tark B EmDrive MoxeT ykazaTb
Ha NPUHLUWMNNANBHO HOBble 3hdeKThl
M DONTOXAAHHYI0 «HOBYI GU3MKY» 33
rpaHuLaMn CYLLLECTBYIOLLMX Moaeneun.
C ppyron CTOpoHbl, «3aKpbIB» TArY He-
BO3MOXHOIC ABVraTens, y4HeHble CMOoryT
HaKoHeLl, pa3peLlnTb faBHO HaL0eBLUNK
BCEM Crnop. A No nyTu — co3gaTtb HOBbIE
CBEPXTOYHBIE METOARI A1 NCCNEAOBAHNS
CBepXMasblx Cu. M
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YEM BEJIMKAA ®OTOMPADKA OTJIMYAETCS OT MPOCTO XOPOLLEW? 3TOT MPOCTOW BOMPOC

MHOT X CTABUT B TYT
PEOAKTOPOB NATIONA

TAK, KAK HUKTO HE CH

PO - YUYW 3KCTPEMAJIBHbBIN ®0TO

AMAJT». TAKOE OLLYLLUEHWE, YTO 3TY ®PA3Y CJIbl

NK. CAMbIN TAKOHWUYHBIV 1 MPOCTOW OTBET A CJIbILLAJN OT ®OTO-
_ GEOGRAPHIC: «CHUMAWNTE NIMBO TO, YTO HMKTO HE CHUMAJ, TMBO

AJl 1 AEHWNC KJIE-

“PA® POCCUIW, MOBEOMBLUWMIW B 2016 FOAY B CAMOM

NPECTU>XHOM MIPOBOM KOHKYPCE 3KCTPEMAJIbHOW ®OTOMPA®UM - RED BULL ILLUME.
A M0[ 3AHABEC r0JA OH BbIMOJHXJ1 CEPUK CMOPTUBHbLIX ®OTOMPA®WI MO OBLLIMM HA-
3BAHWEM FROZEN. IMPW B3I JIAAE HA HUX BOSHWNKAET OLWH BOINPOC: «KAK?D».
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eHUC npuayman npoekT nog
Instagram - nnaHwWpoBanack
BCEro ofiHa ¢poTorpadus, npu-
YypOUYEHHas K BbiNageHWto
nepBOro cHera M clenaHHag
B ctune Red Bull [deHnc gasHo pabotaert
doTorpagpom Red Bull B cambiX onacHbIX
sKkcneanumax). 3aMmopoxeHHoe MrHoBe- |
HMe. Hudero noaocbHoro npuayMaHHoMy
IeHnc po storo He Buaen. Kak, Bnpouem,
N BCe OCTalbHble.

[lapa Hefenb yLWna Ha No4roToBKY. B Ma-
rasmMHe, crneuuanM3anpylollemMcs Ha TeaT-
PaNbHOM W KWHOPEKBM3UTE, KYMMAM YeTbl- |
pe BMOa MCKYCCTBEHHOro CHera u elle aBa
B @3p030/bHbIX BannoH4nkax. Hago beino
co3patb apdekT, byaTo cnopTcMeHa ToNbKo
YTO BbITALLKMAM M3 XOoNoguUNbHMKA. HyXHa
bblna cneunduyeckas MsMoposb. W [le-
HUC NpUrnacun TeaTpasbHOro rpuMmepa.
OHa «rpmMupoBana» nepsbiv Kagp — MOTO-
LWKN, — MCNONb30BaB ABa BWAa TBEpAoro
N TPX BMAA XNAKOro cHera. Jliogen n cnepy-
oLne kagpsl [leHnc rpyMmmuposan cam. «Ka-
KMe CNOXHOCTKY BanfoHYMKOM NpaBUILHO
3abpbi3rath, — cMeeTcsd OH. — [yT rnasHoe
He nepebopuwnTb. Cnerka Nokpbia M3MOpPo-
3bl0 = W BCe, MHa4de noTteyeT. VIau cyrpobbl
nolayt». [na Benocunena leHnc ncnonb-
30Ban BannoH4YMK ¢ Hagnucelo Frost — Me-
Tann 3amMep3aeT uHave, yem yenosek. A ans
CNOPTCMEeHa NOAOLUNA «KCHEXHaa nypra» -
nony4yaetca bonee MArko 1 GakTypHo, roBo-

puT dpoTorpad.

BEJIOCUITEL |
HTobbl 3anevyaTneTb 3aMep3lwero B No-
nete [lawy AnexwHa, pewwaym MUCNoNb- |
30BaTb CheuwnanbHble NoABechl, KoTopble

NPUMEHRATCA B KMHOMHAYCTpUK. Purepos
[cneunanucros no BbiBewmsaHuio) [JeHuc
Hawen bnarogapsd 3HaAKOMbIM MNapKypLLA-
KaM, KOTOpbIX korga-to cHuman. Paborta
OKasafacb Henerkow kak gna ¢otorpada
M aCCUCTEHTOB, Tak U ANSA CNOPTCMEHA — He-
CKONbKO 4YacoB ANeXMHy MNPULLIOCh MNOBM-
CeTb B BO3AyXe Ha pacTaxkax. B npouecce
rpYMMPOBaHMA BO3HMKNA Npobinema — Kak
3aMopaXkmeatb rasa. W3 bannoHumka
B HMX nobpbizrate Henb3d. C 3aKpbITbIMK
Xe rnasamm cnopTcMeH byneT HanoMmHaTb
aHTUYHYKO MPaMopHYO cTaTtylo. Beixog bbin
HanpeH: [lawa Hapen o4dkK, bnaro cemyac
MHOrMe CNoPTCMEeHbl NOb3YTCA UMI.
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CKEVUTBOPA
Bce ponxkHbl bbinn 3amepsartb no-ocobo-
My. Makcuma Kpyrnosa pewunuM BMOPO-
3UTb B Mblby NbAa, NogobHo ToMy Kak XaHa
. Cono B «3Be3fHbIX BOWMHAxX» BMOPO3MIN
B KPUNTOHWUT. [l03bl MCKanuM Npu NOMOLLA
. 0bbIYHOM NMJEHKM — NOCNe TOro Kak OKOH-
YyaTesbHO CKOMMOHOBANWM Kaap, HanoXuam
ee Ha TOHKOe OprcTekno M no Hew, Kak no
nekanam, Bbipe3anu HYXHble OTBepCTUS.
3ateM Hago ObIO C MOMOLBKD NoAapyd-
HbIX MaTepuanoB MPoYHO 3adUKCMPOBaTb
MakcuMa Ha nofy — rpuMM 3aHMMaeT Maccy
BpeMeHW. «lnasHas npobnema cocToana
B CO3aHWM nepexoaa oT Tena K naockoMy
cTeksy, — BcnomuHaeTt eHuc. - A kynun
NEHUC KJIEPO - caMblit U3BECTHbIA POCCUIACKMA IKCTPEManbHbIif NPO3paYHbIf CBEYHOW reflb — eC/IM ero nop-
doTorpad, yneH nereHaapHon komauasl Red Bull, B 2016 roay oH . BaTb, OH MOXO0X Ha KYCKW nbAa. Takke Mbl
EEgE¢'f":fﬂ?p;f:;“;’;ﬂgu?ﬁﬁﬂx':p“‘”‘H”” dt S b . vcnone3osanu HETOKCUMYHbBIM CHMAMKOH, HO
C HMM 0Ka3anocb MHOMO MOPOKKW — cHavana
HY>KHO MPUIrOTOBWTH CaM CWIMKOH, 3ary-
CTUTENb M YCKOPWUTENb, @ NOTOM NPaBUiibHO
HaHecTu. [lepemMellan HenpaBWAbHO — OH
. noMmyTHen». Ha «<BMopoxeHHoro» Makcrma
' ywno Bonblue BCEro BPeMeHU — CHUManu
TPMHAALATb YacoB. [ak 4To CNOPTCMEH M3
[leTepbypra onocsgan Ha camoner - npu-
' LWNOoCk NOKynaTb HOBLIW buner. M
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KPYNHEWLWMNX CNyTHUKA
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B CPABHEHUW
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r CTb TakKoe 3aHATue -
MbICJIEHHbIN 3KCNepu-

MEHT, MoJIe3HOe U B Hay-

Ke, U B XKM3HW. [laBanTe
NO3KCNEePUMEHTUPYEM

HacyeT crnocobHoOCTH

Pa3yMHbIX cylwecTs

NMo3HaBaTb MUP, HAaXOAACh B XXYTKO Heyaob-
HOM anig 3Toro mecte. [lonpobyeM MbiCAEeH-
HO nepeMecTUTbCH Ha EBpony — YeTBepThiH
no pasmepy u3 cnytHukoB Hinutepa. Ony-
CTUMCS MOA, €e MHOTOKWU/IOMETPOBYID KOPY,
B nopnefHbln okeaH. [na nosHaHua Mupa
Xy>ke MecTa He npuaymaellb, Begb «Hebo»
3[4eCb — [AEeWUCTBUTENIbHO TBepAb, Npuyem
NpaKkTUyecku HenpoHuuaemada. TeM He Me-
Hee BOAy Ha EBpone nogorpeBaeT NpUIunB-

- HOE TpeHue, KQTopoe BO3HWKaeT Mnojg aeun-

Kannucrto EGUEN

CTBUEM MNPUTHXKEHUA OrPOMHOW BU3KOM
naaHeTbl. HO ecnu ecTb XMaKag Boaa, To No-
yeMmy bbl He BbITb U TEM, KTO B Hel naaBaeT?

[lycTe nog nefAsgHbIM NaHUMpPEM CyT-
HWUKa poaufiacb W pa3BuBasacb LUBUIU-
3auna esponeaH. OHM obuTalwT BO Mpake,
rae 3aMeTHbIM WUCTOYHWMKOM CBeTa MOXeT
BbITb pasBe 4YTo BUONIOMUHECUEHUNSA, @ ANS
OpUeHTauMyW Nonb3yTCA 3IxonoKauuewn,
KoTopas 3¢deKTUBHA NULb HA OrPaHUYEH-
HOW gucTaHuuu. Ho cMornn Bl eBponeaHe
0OrafaTtbCd, YTO XXMUBYT Ha KpyraoM Tene?
Y10 Hago NbAOM npocTupaeTca beckpau-
HUW KocMoc, 4To ecTb HOnutep u ConHue?
[logymaeM, Kak morna bbl pa3BuMBaTbCa UX
KOCMOJIOrMA — a 3a04HO nyylle pasbepeM
HeKoTopble KOHUEeMNUWM U NPUHLLUMNbLI Hay4-
HOIO NO3HaHWS.

3eMnNa U CNYTHUK
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LlenTp PacwwupeHwne
UMBUM3ALNK UMBUIIN3AL MM K INOXE »
OnopHble - Ben nuux'renrpad) MYECKUX
pagapbl OTKPBITUA

MNyTewecTBHe
«Mepyzbl»

[lyTewecTBHE
«KanbMmapa»

EBponeaHe
* B/IN3KWM K 3€MHbBIM FOJIOBOHOTUM
e PaseuTble cnocobHOCTM K 3X0N0KaLmMK

OkeaH: Boga

I HO: cunmnkaTtel e



MASA; MYPAL MBATYTNMH

KAK EBPOMEAHE MOHANMU,
YTO MUP KPYIJIbIWA

’KNBA BO Mpake, XXuTenu nogfeAHoro okeaHa
BCerga McnbiTelBanu npobnembl ¢ ganbHew
HaBurauunen. OtcyTcTBMe 6a30BbIX OPUEHTU-
poB — 3Be34 U ConHua — CUNbHO 3agep>Kano
anoxy Benukux reorpad@uyeckmux oTKpbITUMN,
Noka eBponeaHe He Aoraganuchk ycTaHaBaNn-
BaTb LEMOYKM aKycTU4eckux magkos. Opu-
eHTUPYACH MO UX OMOPHbIM CUrHaNaM, nyre-
LeCTBEHHUKW AaneKo pasaBuHYIN npeensbl
«LMBUITN30BAHHOIO MUpPa», OTKPbIB NOABOA-
Hble BYSIKaHbl U AWKKE NNeMeHa, HaHeCn Ha
KapTy HOBble MOpHble XpebTbl U NAOAOPOA-
Hble BYJIKAHWYeCKUe Kanbgepbl... HakoHel,
BbINU NOAroTOBNAEHbI U CHapAXeHbl 3HaMe-
HUTble 3Kcneauuuu kKopabnen «Kanbmap»
n «Megysa», KOToOpble HanpaBUNUCL B Nep-
NeHAUKYNAPHbIX HanpaBAeHUax — K runoTe-
TU4yeckuM kpaaM Mupa. LLIno Bpems, HO 3Kkc-
neanumnm KaHynm kak B sogy OkeaHa.
HakoHeu, oT «Megy3bl» NPULLNO 3KCTPeH-
Hoe cooblleHne, 3aKoAWpPOBaHHOE Cepu-
el MOLHbIX TMAPaBAMYECKUX YO4ApPOB: OHA
nepeceksa LUEenovyky MasgkoB, OCTaBfIEHHbIX
«KanbMapom». MIx nepneHANKyNapHble Map-
LLIPYThI NepeceYvbCsd HUKaK He MOT/I, MO3TOMY
eBponeaHe CoYMU, YTO 3Ta NapPTUA OKOHYa-
TenbHO 33bnyaunace, U y>xe NPpUroToBUIUCH
onfakueaTh cygbby nepBonpoxoguesB, Kak
nocsie JONroN TULLMHBI B «UEHTpe» yCablla-
N 0BblYHbIE aKycTUYeCcKne CUrHanbl aKcne-
OULKK, a BCKOpe NoSBUIUCE U caMu Kopabnn,

Lenble U MOYTU HeBpeanMbIE, HO BEPHYBLUU-
ecql B MCXOAHYIO TOUKY C NPOTUBOMNOSOXHbIX
CTOpOH. lNocoBelaBLnCh, YYeHble peLlunu,
YTO Te NPOCTO COMANCH C MYTU U3-32 HETOM-
HOCTEN B YCTAHOBKE MAaskoB W, ONWUCaB Kpy-
MM, BEPHYUCH K HaYany.

[na BbIACHEHUS NPUYUH HABUTALLMOHHOW
owunbku bblna opraHnM3oBaHa KOMUCCUS, KO-
Topas MOArOTOBWUMAA HACTONBKO OBBLEMHbIN
W 3anyTaHHbIN OTYET, YTO pasobpaTbcs B HEM
HUKTO U He nblTancy. Noka oguH MHXeHep He
npuayMan HaBWraLMOHHbLIA FMPOCKON — WH-
CTPYMEHT, CNOCOBHbIN ChIrpaTh pOsib KOMNACa
W MpoBepUTL BCE B aKcnepumeHTe. CosgaHune
rpoMosgkoro npubopa npoduHaHCKHpoBana
accoumauua cyaosnagenbueB, AaBHO Mey-
TaBwas n3baBUTbLCA OT MOLWJIUH 33 MOMb30-
BaHWe aKyCTU4YeCKMMU MagykaMmu, — u pabota
3aKkunena. Ho Npu NnepBoM Xe 3anycke rmpo-
CKoMa WHXeHepbl O6Hapy>XuAW CTPaHHbIN
s3¢deKT: 0cb annapara He gepxkana Hanpas-
fleHne, OHa Me[/IeHHO MOoBOpaYMBanach,
ONUCbIBasi KOHYC — CIOBHO BOMPEKU 3aKOHY
COXPaHeHMs BpaLLaTeIbHOro MOMeHTa.

[lonbITKKM UCNpaBuTb AOCAAHY0 OLWKUBKy
He NMOMOIK, U UHXeHepbl 06paTUNNCL K 13-
BECTHOMY creumanucty B obnactm teopeTu-
YecKon MexaHuku. W TyT HacTynua MOMEHT
NCTUHbI: 0ba pakTa — U CTPAHHOCTKM nyTelle-
cTBUA «Mepy3bl» ¢ «KanbMapom», 1 npeLiec-
CUA OCU TMpOCKOMa — CNOXWAUCL B rosose
yyeHoro BMmecTe. OHU Nnerko obbacHANUCH
OAHUM, XOTA U HeBepoATHbIM dakToM: Mup -
5TO BpalLawLWMinCca Wwap, a npeueccus yka-
3bIBaeT Ha NePMUOA, U OCb ero BpalleHus.

Al MEXAHUKA BE



KOCMOC / EBPOINA

' KAK EBPOMEAHE Y3HAMN MPO
ONUTEP M COJHLE

[lo HeKoTopbIM AaHHbIM, CKBO3b TPpe-
LWWHBLI B Kope EBponbl BT MOUWHLIE

- relsepbl. Korga-Hubyab 3Tk pasnomsl

MNOCNYXaT «BOPOTaMuU», Yyepes KoTo-
Pble eBponeaHe BbICMAHYT B KOCMOC,

BCcnoMHUM, 4TO A9 XKUTenen BeSIMKOro
OkeaHa axosokauua — 0CHOBHOW MCTOYHUK
faHHbIX 06 okpyxaluweM Mupe. B Hen eB-
poneaHe AocTUrn BonblIOro MacTepcTBa,
Hay4YUBLUWUCb TOYHO U3MEPATHL BLICOTY leAd-
Horo naHuupa Hag cobon. B xoge bonblioro
uccnepoBaTeNlbCkoro npoekrta «HebecHoe
AblXxaHue» BbN0 NokKasaHo, YTo fief nepuo-
LU4YecKU nogHumaeTtcd U onyckaetcs. [pu-
yeM aMmnauTyga 3TUX KonebaHuKM pasHag,
MakcuMasibHa OHa B onpepjefieHHbIX — Npo-
TUBOMONOXKHbIX APYr Apyry — Todkax OkeaHa,
a rnepuop B TOYHOCTW COBMajaeT C Nepuo-
L0,OM NpeLeccuu rMpockonos.

BoT kak obbAcHMA 3TK 3 deKThl eBpone-
aHCKNW PU3NK, pykosogutenb «HebecHoro
AbixaHua»: «lpeActaBbTe, YTO MOHA [ON0-
Ba HanpaefieHa Mo ocKu BpaweHua Mupa,
a PyKu 9 BbITArMBal B MAOCKOCTU 3KBaToOpa.
A - Haw kpyrmibii OkeaH M Bpalwlalocb BO-
Kpyr Bbonblloro ATTpakTopa, ocTaBasgch No-
BEPHYTbIM K HEMY Bcerga ofgHoW CTOPOHOM,
NULOM. ATTpaKTop TaKenbli, OH-TO U BbITHA-
rMBaeT MeHq No HanpaBaeHUlo K cebe cBoen
rpaBuTaymein. Mos opbuta He Kpyrosas: BOT
30ecb 9 npubnukacb K ATTpakTopy, U OH
BbITATMBAET MeHSA CUJIbHee, a 3[4ecChb yaans-
0Cb U CTQHOBNIOCH bonee KpyrnbiM»... EBpo-
neaHe oTKpbK HKONUTep, gaxke He BUAG ero.

TonwwmHa negaHoro naHLMpa EBponkl U3-
MepseTca KUIoMeTpaMu, a BO3MOXHO, U fe-
CATKaMNU KUIOMeTpoB. Hepe3 Takyl 0bo-
NIOYKY MOXET MPOHUKHYTh JINLUb HUYTOXKHOE
KONTMYeCcTBO CBeTa, U JafibHelllee pa3BuUTHe

eBpoOneaHckon KocMosiorMn noTpeboBano
pa3paboTKn coBepLlUeHHbIX GOTOYMHOXUTE -
nen. 3HakKoMad MecCTHbIM Yy4YeHbIM BWonio-
MUHECLLeHUMS, XenaHue «yCUIuTb» M UC-
Nosib30BaTh 3TO ABJIEHWE MPUPOAbl BMOAHE
MOrI0 MPUBECTU K Pa3BUTUID ONMTUYECKUX
TEXHOMOrMN N NOABMEHUID AOCTAaTOYHO YYB-
CTBUTENbHbIX MPUOOPOB. YCTaHOBAEHHbIE Ha
BHYTPEHHEN CTOPOHEe NEeASAHOro WuTa, OHU
NO3BOAIUAN NPOBECTU gonruve HabnwgeHus
U cobpaTb AOCTAaTOYHO AaHHbIX ANF TOro,
4TODObl BblY/IEHUTbL M3 MacChl LWYyMa Mepuo-
OUYECKUW CUTHaNM U 0BHapy>XUTb UCTOYHUK
CBeTa, BpalWawLWUNCa ganeKko 3a npegena-
Mu ux Mupa.

EBponeaHckne ydyeHble C yauBleHuUeM
OBHapyXunu, 4YTo Mepuod 3TOro CUrHana
OTCTaeT OT YCTAHOBNEHHOIO0 BPEMEHU «ri-
POCKOMUYECKUX CYTOK» Ha Hebonbluyio, HO
noctoaHHyw BenuuuHy - 1/1220. WHauve
roBops, ABMXKEHWE WMCTOYHUKA M3NyYeHUN
OTCTaeT Ha oauH obopoT 3a 1220 cytok EB-
ponbl. OBbACHUTbL 3TO MOXHO JIULLb TEM, YTO
roe-To fganeko BOKpYyr bonbworo ATTpak-
Topa BpalwaeTca OTAe/IbHbIM HeBeAOMbIn
UCTOYHUK cBeTa 1nbo caMm bonblion ATTpak-
TOp BpaLW,aeTca BOKPYr YY4OBULLHO AaneKo-
ro U MaccuBHoro ceetuna. «Cyga no Tomy,
4yTo BHeWHUN VNCTOYHMK CBOUM TArOTEHUEM
HUKaK He CKa3blBaeTCd Ha BpaLlEHWU Ha-
wero Mupa Bokpyr ATTpakropa, OH O4YeHb-
OYeHb Janeko, — CKa3sas pyKoBoAUTe b NPo-
eKkTa. — Ho OH >Xe U o4eHb FpOoK, apye BCero,
4YTO Mbl MOXeM Boobpasutb. Hago gymarts,
4TO W Macca y Hero orpoMHas — U, BUAUMO,
UMEHHO Mbl C ATTPaKTOpOM BpallaeMcs BO-
Kpyr Hero, a He HaobopoT».



KAK EBPONEAHE
AOTALANIUCD
0 COCEAHUX MUPAX

Cnegyiouwun npopbiB eBpPOMNeaHCKoW ac-
TPOHOMUM CBHA3aH C ApyruMm HonbLIUM
HayYHbIM 3KCNEePUMEHTOM, MPOEKTOM
«BTopoe gbixaHue», B KOTOPOM UCMNOJIb30-
BaJIMCb AATYMKMU HOBbIX nokoneHuwu. [Npu-
Kpenue K neasaHoMy «Heby» ceoero OkeaHa
aKyCTUYeCKne Masgkn, MeCTHble y4YeHble U3-
MEepPWUSIN FTOPU30HTasIbHble U BepTUKasNbHbIe
OBUXEHUS Nbda C HeJfOCTYyMHOW mnpexje
TOYHOCTbIO U Pa3NoXKMaN UX Ha Nnepuogmu-
yeckune rapMoHuku. CyTtoyHble KonebaHud
OblIM MOHATHbI: OHWM CBA3aHbl C OTKJO-
HEHWAMU OCKM BpalweHns Mupa npu ABu-
KeHUWU BoKpyr ATTpakTopa. Mx 3HaueHue
NO3BOJSIMIO pPaccyYUTaTb IKCLEHTPUCUTET,
BBITAHYTOCTb OpOUTBI, @ pasHuLa MeX-
oy cunon gedopmauun nbga B bamkHew
M fanbHeW oT ATTpakTopa Toykax yKasana
Ha ero Maccy u paccTosHue Ao Hero.
O4Hako, MOMMMO CYTOYHbIX MPUNUBOB,
B ABMXXEHUSAX NibAa 0OHapYy>XUNUCb 1 apyrue
rApPMOHUKW, Hanpumep MNPOACIIKUTESIbHO-
CTbi0 NMPUMEPHO BABOE MeHblUe «TMpOCKO-
nuyecknx cyTok». OBbACHUTL UX BO3MOX-
HO ObIIO NIULLB TeM, YTO Ha NefsaHyl Kopy
0EUCTBYeT MPUTHAXEHWEe 4Yero-tTo TPpeTbero.
«M 3TO HeuTo, - UCTOpMYecKas pedb, Ha
KOTopoWn Bblna 03ByYeHa Haxogka, coxpa-
HWNACb B MHOTOYUCNIEHHbIX 3aNUCAX U BOC-
NOMUHaAHUAX, — 3TO He4yTo - gpyron Mup,
OBOWHWK Hallero, AOBUXYLWUUCA BOKpPYr
bonblworo ATTpaktopa no opbute MeHbLlle-
ro paguyca, ¢ NnepuoaomM poBHO B MOMOBUHY
CYTOK». AHaNOrn4Hble rapMOHUKK yKasanu
N Ha Apyrue «Masble aTTpakTopbl» — TaK eB-
poneaHe oTkpbin Wo, laHuMeg n Kannucto.

®EBPANL 2017 / NONYNaPHAA MEXAHUKA B

BMECTO
NOCJIEC/1IOBUA

Haxke eBponeaHe - cyLecTBa, NPpakTU4YeCKu
HecnocobHble yBuaeTh YTo-nuMbo 3a npefe-
naMun ceoen negdHon obonoyuku, — cymenu
y3HaTb HeMano ob okpyXawlweM MX Koc-
Moce. Mbl, 3eMNgHe, MOXeM 3arngHyTb ro-
pasfo Janblie, U cyllecTBoBaHWe YeTbipex
KPYMHbIX COYTHUKOB fganekoro ot Hac Hinu-
Tepa obHapyxun euwe lanunen. Ho ectb
0obnacTu, 3akpbiTble U OT Hac YeM-To Bpoge
negaHoro naHuupsa. Camaa npaMaa aHano-
rMa — chepa nocnegHero paccedaHua penmk-
TOBOIO U3JTy4YeHuUs.

JT0 nnasma paHHeh BceneHHoOWU, KOTO-
pas cgenanacb NPo3pavyHoOM NUlWb 4Yepes
380000 net nocne bonbworo B3pbiBa. M3
bonee fpeBHUX BpeMeH A0 Hac He A0XO-
OWT HU OAWMH CWUTHas, KOTOPbIN Mbl MOTU
Obl NpUHATL. HO acTpoHOMbI HabnwaawT
33 flerkon pabbio Ha 3TOM «Ma3MeHHOM
naHuupe» U, yNpoLeHHO roBops, packia-
AbIBAIOT €e Ha rapMOHUKHK, TaK, KaK 3TO ge-
nanu ¢ konebaHnamun negaHon obonouku
nognedHole yyeHble EBponkl. bnaropaps
3TOMY Mbl y>Ke Y3HaNu Hemasio 0 MOoJsIo4oM
BceneHHoOW, 0 MéxaHU3Me ee BO3HUKHO-
BeHUdA, O ee CaMbIX MepBbIX MFHOBEHUSAX,
0 cOCTaBe W Jake — KOCBEHHO — 0 CyLecT-
BOBaHWU BecKkoHe4YHOro MHOXeCTBa APYrnx
BCeJSIEHHbIX, MPODBUTLCA K KOTOPbIM HaM HU-
Korga He cy>aeHo. M

MOAPOBEHEE ACTPOHO-
MWUA EBPOITEAH PAZO-
bPAHA B KHWI'E BOPW-
CA LWWUTEPHA <«[1POPLIB
3A KPAM MWUPA», oTkyga
W B3ATLl HeKoTopble dpar-
MeHTbl CTaTbM B cNerka us-
MeHeHHOM Buae. 3TUM Bbl-
MblLWIEHHBIM  CYLLlecTBaMm
ABHO TECHO Ha CTpaHMLUax
pacckaza Npo KOCMOMOruUK, rge OHM 3aXaTtkl Mexay
rnaBaMu o ¢a30BbLIX Nepexofax B paHHeWn BceneH-
HOW KU MexaHM3Me KOCMONOrnuiyeckon MHOGNaLmMmn. He-
CMOTPA Ha CBOW NpeanonoXuTeNbHo CTRaWHbIK BUG,
eBponeaHe B LeNoM CUMNaTUYHLI, YNopHLl, Nobo-
3HaTeNbHbI U 3aCNYXWMBAKT OTAENBHOW KHUMW, rae
MM byaeT ceobogHen.
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FEDOR MEPBDI

MOCE YCMELUHBIX UCMBITAHMIA, MPOLLEALLINX B KOHLLE 2016 TOLA, FEDOR BblJ1 MOKA-
3AH LLUMPOKOW NYBJIUKE. MPOTOTUNM OJIKEH CTATb OCHOBATEJIEM LIESION OMHACTUW
AHTPOMOMOP®HbIX POBOTOB, KOTOPBIE OCBOSIT MHOXECTBO OMACHbIX W CIIOXHbIX
MPODECCUIA MUPA JTIOLEN. A HEKOTOPBIE EFO MOTOMKM OTMPABATCS U B KOCMOC.

enoBek npeobpasyer npu-
pOAY aKTUBHee, MacLuTab-
Hee 1 ycneliHee NPoYmx
BMAOB. BOALLMHCTBO U3
HaC NJI0X0 3HaeT MUP, No-
MWUMO TOro, YTO CO34aNu
camm nwoan. OT gomos
N Oopor Ao Wkada n Kna-
BMaTypbl — 34echk Bce npucnocobneHo nog
Halwe yaobcTBO M Hally aHaToMKU. KakoMmy-
HUbyOb HEaHTPONOMOPPHOMY rOCTIO OCTAaHETCH
TOJIbKO MOCOYYBCTBOBATh, KOT4a OH MonbiTa-
eTCs NOAHATLCA N0 CTYyNeHbKaM WA OTKPbITh
[0BEPHOM 3aMOK.
C TeMn ke TpyAHOCTAMMK CTaNKMBAKOTCH
n poboTbl, KoTopbix cyabba 3abpocuna B aH-
TpOMoreHHbIn Mup. CnoxHenwas KofiecHan
nnathopMa Mapcoxoaa, Takas BenrkKonenHas
B KAMEHWCTOM NycTbiHe KpacHoW NnaHeTs!, cnacyet
nepep 0bbIKHOBEHHOW NIeCTHULEN, a8 MOLLHbIE
M TOYHbIE NPOMbILLNEeHHble poboThl He Bceraa
CMOCOBHbLI CMPaBUTLCA C HallKow Boabl. Ecnu
poboTy HEODOXOAMMO XKUTL Cpeau ngen, bok
0 Bok ¢ HaMu, eMy NpUAETCA CAENAaTbCA Kak Mbl —
4eoBeKonofAobHbIM, UK MPOCTO aHAPOWAOM.
«HacToALNM, XUBbIM MaNbYUKOM» HUKAKOM
poboT, KOHEYHO, He CTaHeT. M 3To K nydLemy:
He HY>XO0AaACh HWX B KWCIOPOAE, HA B TEMJIE, HE
bosick Xapbl, BakyyMa 1 paanaunn, He Tpebys
obefleHHOoro nepepbiBa AW BbIXOOAHOTO, aHA-
POMAbI CMOMYT CTaTb NOMOLULHWKaMW, FOTOBbLIMK
OTNPaBUTLCA TYAa, FAe ANS NoAen CANLLIKOM
OMacHO MUK NPOCTO THAXENO.

«CeMb-BOCEMb HacoB bes3 nepepbiBa — 3T0
MaKCUMYyM BPEMEH W, KOTOPOE CeroflHA Yenosek
MOXeT npopaboTtaTh B ckadaHape, B OTKPbI-
TOM KOCMOCE, Npuyem obxoanTcs Takou BeIXOL4
B HECKONBbKO MUANNOHOB Aon1apoB. [ losTomy
30eCb aHAPOMAbI MOTYT CTaTb OTAIMYHOW 3aMeHoM
noaen. Ho BoobLe aTMM CNUCoK UX 3aHATUIA
NaneKko He ncyepnbIBaeTCH, — pacckasall Ham
Anekcewn borgaHog, maeHbi KoHcTpykTop HI10
«AHOpOMAHadA TexHUKa». — UbesspexnBaHume
onacHbIX NpegMeToB, CnaceHWe NocTpagaslunX,
OKasaHuie NepBon MegULNHCKOW MOMOLLM — Mbl
pa3BMBaeM BCe HanpaBneHms».

[MEPBA{ NMPOPECCUA

[IpoToTKN @HTpONOMOPPHOW pobOTOTEXH WY e-
ckon cuctemsl FEDOR (nonHoe nms - Final
Experimental Dermonstration Object of Research,
mnun npocto «PuHanbHbIN 3KCNepUMEHTaNbHO-
OEMOHCTPALMOHHbIN 0BBEKT MCCNEm0BaHMIN» ),
nepBOHa4YaibHO CO3[aBasica Kak cnacaTensb.
OH cnocobeH npobpaTbcA 4Yepes 3asanbl
Pa3pyleHHOoro 34aHWa MeLwwkoM MK gaxe
NON3KOM, HAWUTKM NOCTPafaBLUEro 1 okasaTb
eMy MepByld MOMOLLbL — N0 KpalHeu Mepe,
noctaBuUTb Boay, BBecTn obesbonusatulee
M OPraHM30BaTh CBA3b.

OceHbio FEDOR ycnelwHo npogemMoHCcTprpo-
Ban 310, NPOWAA UCMbITaHWUA Nepes KOMUCCUeN
QoHpa nepcnekTMBHbIX Mccnenosanuia (O],
NO4 3rMAoH KOTOPOro B «AHAPONLHOW TEXHNKeE
BeayTcs paboTbl Hag NPOEKTOM. YHUKANbH bl
MEeXaHU3M HUXXHMX KOHEYHOCTEW NO3B O eMY

[ua]
LLp
=L
wJ
e
.
=
"
E
E
=T
=
=I



®EBPAJb 2017 / NONYNAPHAS MEXAHUKA B3




64 tcxHONOrVM / AHTPONOMOP®HBIE POEOTHI

He TONbKO XOAUTb W N0N3aTh, HO U CeCThb
Ha WwnararT, nepenesTb Yepes npengr-
CTBME W fa>ke CaMOCTOATENBHO CeCThb
B MaLUWHY — Ha BOAUTENbCKOE MeCTO.

«OH BOWeEN B 3AaHMe, NOAHSNCS
No NeCTHMLE, OTKPbIN ABEPL KNHOYOM,
3allen B KBaApPTUPY, BKJKOYWUN CBeT,
OTKPbIN KpaH € BOAOW, — pacckasal
HaMm TexHudeckun aupekTop HI10
«AHOpouaHas TexHuka» EBreHwi
Lynopos. — bbliv 1 330a4m Ha npe-
of0NeHMne NPenaTcTBUA: MPONOA3TH
10 M, BNE3Tb B HEBLICOKOE OKHO, MPOUTH
no rpyfe butoro kmpnuya...» fakxke
FEDOR npogemoHcTpupoBan yBepeH-
Hoe obpalleHume ¢ ObITOBBIM MHCTPY-
MEHTOM, OT Kycauek 1 WypynosepTa A0
UMPKYNSPHOW NWUAbI, CO CNelManbHbiM
obopygoBaHveM cnacatenen n Mean-
KoB. HakoHel, oH cen B aBToMobunb
[YA3 ¢ MmexaHmdeckoin kopobkoi nepepad), Boixan
cUenfeHne, NepekmnHyn peldar CKOpocTu — 1 noexan.

POXIEHHbIVN LEUCTBOBATb
3nekTponpmeoabl 0buien Mol HocTbio 5 KBT patoT po-
DOTY NPUINYUHYIO «MYCKYNBHYI0» CUTY, 3KBUBANEHTHYIO
6,8 nowaguHon. MexaHnueckue couneHeHusa obecne-
4yunBaloT Teny 46 cteneHen ceoboabl, a c y4eToM 3aBU-
CHMbIX BUA0B NOABWXKHOCTU, B KOTOPbIX COMPAratoTCcy
HECKOMBbKO OTAENbHbBIX CKOOPANHMPOBAHHbIX LBUXEHWH,
UX YMCNOo yKe focTuraeT 72. Kaxayto MyunincekyHay
yNpasAfoWMN KOMNbIOTEP 0OHOBAFET MHGOPMaLMIO
C 4AaTYMKOB N OTHAET HOBbIE KOMaHAbl NMPUBOL4AM.
UCHOBHOW KOMMbIOTEP AOMNOJHAETCH Napou BblymM-
cnutenbHbix cuctem Nvidia, KOTopble pellakT 3a4a4m
No OpMEeHTaLMKW M HaBMIraL MK B NPOCTPAHCTBE. 3AeCh,
B rOJIOBHOM Mogyne, WHTerpupyerca MHOoOpMaum4
C OBYX KaMep, OCHaLLeHHbIX QYHKUMAMKM aBTOPOKYCA
M aBTO3yMa, a Takxke TennoBM3opa M MUKPODOHOB,
16 panbHoMepHbIX Nasepos, gariukos GPS n [ JIOHACC.,
YunTbiBaeTCs Takke AaBfieHWe Ha onopy v AaHHble
C TPeX BCTPOEHHbIX MHEPUMANbHbIX CUCTEM, KOTOPbIE
NO3BOIAKT PODOTY OLUEHWTL NONOXEHWE CBOEro Tena.
Ha ocHoBe 3Tux naHHbix FEDOR - coBceM kak Mbl -
aBTOMaTUYEeCKM KOHCTPYMUPYET TPEXMEPHYIO KapTMHY
oKpy>KatLlen obcTaHoBKK, 40DaBNad B Hee Modenb
ceba 1 BbIAGNAR Ha HeW noaen, NpenaTcTBMA U ApY-
rve kato4qeBble 0DbeKTbl: MHCTPYMEHTbI, NeCTHULbI,
LBEPU, CTYNbA U T.N. [INA KaX[0ro U3 pacno3HaHHbIX
npeaMeToB NaMsaTb poboTa xpaHuT brubnuoTteky cTaH-
0APTHbLIX OeVCTBUW, BbIDMPAsd HY>XHbIU cUueHapui Mo
Mepe HeobxoanMocTu. B BLINOAHEHUN YHUBEPCANbHbIX
onepaumn, He TpebyloLWMX BLICOKOW TOYHOCTMU U CKO-
opamHuposaHHocT, FEDOR aBToHOMeH. «MOXHO
CKa3aTb, YTO OH Hanono0BWHY pasyMeH», — nobaBnaer
Anexkcen borpaHos.

OWUCcTaHUMOHHO
ynpasnaTe poboToMm
MOXHO Mo NPoBoAaM,
OMNTOBONOKHY UK
pPaguocBaA3n.

AUNCTAHUWOHHOE OBPA3SOBAHUE

Ecnm peub naet 0b obbivHOW x04bbe 1 B3aK-
MOOEWNCTBMMN C 0ObIKHOBEHHBIMW NPeaMETaMMU,
FEDOR cnpaButca cam: «Hanpumep, korga
OH pexeT apMaTypy bonrapkon”, oH paboTa-
eT NOJIHOCTbIO B aBTOMATUHECKOM pexnme, —
noscHdaeT Anekcen borgaHos. - Belbupaet
MOMEHT BK/TIOUEHUSA U BLIKNOYEHNA MHCTPY-
MEHTa, BENIMUYUHY AaBNEeHUS, KOTOPOE HYXXHO
NPUAOKNUTL, U T. A.». UAHaKo ecnun peyb nget
0 paboTe B HeleTepMUHNUPOBaAHHOW, CNOXHOM
0bCTaHOBKE MAM O MaHUNYNALNAX C OYEeHb
TOHKMMW 1N MenkMMK obbekTamu, Torga Ha
NoOMOLLb poboTy NPUXOAAT NaN.

HexsaTKy cneunanbHbiX HaBbIKOB A40M0S-
HAET CUCTeMa «KOMMPYILWEero ynpasneHumus»,
No3BONSOLLAS eMy NPOCTO NOBTOPATL Hanbonee
OTBETCTBEHHbIE ABMXEHUA 38 OMepaTopoM,
KOTOPbIA MOXET 0CTaBaTbCH Ha KOMGMOPTHOM
yoaneHnu ot npoucxogaulero. Hobpatbes
B HY>XHOE MecCTO, B3ATb B pPyKW LUYypynoBepT
unu wnpwu, cbanaHcupoBaTb cobcTBeHHOE
Teno, chokycupoBaTb KaMepbl, HafaBuUTb —
BCce 3To poboT npofgenaeT caMoCTOSATENbHO.
Ho BOT nonacTb UIroM B MbllWLY 1Ay BiuTon
LWypynoBepTa B camopes - 3agava yxe gng
OUCTaHUMOHHOrO ynpasneHuns. 370T NOAXOA
MOXHO CPaBHWUTb C HALWWM COBCTBEHHbIM Te-
nom: BoNbLINMHCTBO PYTUHHBIX ONEpaLUIA, BKIIO-
Jyan nogaepxaHue banaHca nam ynpasneHune
agToMobuneM, Mbl BbINoJHAEM De3 yyacTud
CO3HaHWUA, KOTOpoe NOAKIYaeTCH NnLb NpU
pelleHmn ocobo CNOXHbIX 3a4au.

LononHutensHoro obydyeHma ang pabotsl
¢ FEDOR niopgamM He Tpebyetca. «Cama KoH-
Lenums KonumpytoLlero ynpasneHns” cosaa-

PUAHOBOCTM; AHATONMW NMMKCAEB
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BajlaCb C TOM 3afyMKOM, 4YT0bbl YeNoBekK MOr BUAETb
‘rnasamu’” poboTa, Kak CBOMMU, ABMraTb ero  pykamu’,
Kak cobcTBeHHbBIMUY», — fobasnaeT Anekcen boraa-
HoB. B «wwkypy» poboTa-aBatapa MoxXeT BNe3Thb Nobok
cneuuannct, NOAeNNBLLNCE C HUM CBOUMW HaBbIKaMK
1 OBVKEHWUAMUM canepa, NnapaMeanka, cnacatens nin
[aXe KOCMOHaBTa.

PABOYAA OWHACTUA

[To cnoBam paspaboTtumkos, Ha ocBoeHne «Pegopom»
HOBOW U CIOXHOW Npodeccnn KOCMOHaBTa YULET BeCh
3anaaHupoBaHHbIM TpexneTHun cpok. o 2021 roga
NpeAcTOWT 0TpaboTaTh 3aLUMTY OT paguauum, obecneynTb
becnepebouHyto paboTy aBUraTenemn, MexaHmkn 1 afex-
TPOHUKK B rNyBOKOM BaKyyMe, Npu pe3kux nepenapax
TEMMNEPATYpbl U NOYTK NOSIHOM OTCYTCTBUM rpasuTaLm L.
[ToHapobuTca ocBoeHMe 1 ocobbix cueHapues paboTsl
CO cnelyuanbHbiM MHCTpyMeHToM. OgHako B 2027 roay,
korga FEDOR oTnpasuTca B nepebin noneT Ha bopTy
HoBOro KocMuyeckoro kopabna «Denepaums», y Hac
byaeT 4BOVMHOWM NOBOA ANF MOPAOCTH — HOBEULLMI KO-
pabnb 1 poboT, NepBbLIK B CBOEM pofde.

«B Poccumn aHanoros sToMy NpoekTy HeT, Aa U B Mupe
paboThl TAKOro YPOBHS NPOBOAATCSA NINLLE HECKOSTBKMMU
KoMnaHnamu, — rogoput EsreHmn dynopos. — OgHo
spemd B CLLUA cywlecteoBan banskumm npoekt SAFFIR,
aHLpOMA, KOTOpLIM NpegHasHavancs gasa TyLLeHus no-
XapoB Ha MopcKmnx kopabnsx. CaMmbiM npopaboTaHHbIM
M3 HMX MOXHO Ha3BaTb poboTa ATLAS, cozgaHHoro nog,
natpoHaxeM areHTcTBa DARPA». OgHako, no cnoBam
pa3pabotumkos 13 HINO «AHgpomaHas TexHmka», FEDOR
BO MHOIOM COBepLUeHHEee aMepUKaHCKOro KOHKypeH-
Ta, KOTOPbIM He cnocobeH HU NoN3aTh, HW YNPaBNaTh
agToMobuneM ¢ MexaHu4yeckoW Kopobkown nepegad,
HW NPOCTO CECTb B HEro CaMoCTOATENbHO.

«/l3Ha4anbHO Halla 3afaYva cocToana B pa3pabotke
YHMUBEPCANbHOW CYCTEMBI YNPaBNeHNA aHTPOMNOMOPPHbLIM
pob0TU3MPOBAHHBIM KOMMIEKCOM, HE3@BUCUMO OT KOH-
KPETHbIX CNoCobHOCTEN 1 NpefHa3HaveHus, - MPoAosIKaeT
EsreHnin [lynopos. - [Insa 31oro beinm peannsoBaHbl
HEeCKOIbKO PEXXMMOB: aBTOMaTM3MPOBaHHbIM, cynep-
BU3OPHbIW, TefleynpasnaeMbi M KOMOUHUPOBAHHLIN.
I ecnu nepBoHa4anbHO Mbl 4eVCTBUTENIbHO OPUEHTU-
poBaJiICh Ha co3faHune poboTa-cnacarens, ToTenepb
CMOTPUM Ha ero BO3MOXHOCTW HaMHoro wunpe. Bee
5TV BapWaHTbl yNpaBAeHUA Peanm3yioTca U NOAXOAAT
0719 BbINMOJHEHWS CaMblX Pa3HblX 3afa4 1 Ha 3emie,
1 B kocMoce. Mbl npopabaTtbiBaeM NpoekThl 1 Kopa-
benvHoro pobota, n pobota-canepa, 1 apyrue».

«Mbl XXMBEM B UHTEpPeECcHOe BpeM§, — 3aK/io4aeT
Anekcen borgaHoB. — Mbl BXOAWM B HOBBIM, LLECTON
TexHonornyecknn yknag. BcnoMHuTe pacnpoctpaHeHue
COTOBOW CBA3W: HAC X/eT Takou Xe B3pblB poboToTex-
Hukn. B cnenytouwne 20-30 neT aHapomnabl HA4YHYT BCe
Yallle BCTPeYaTbCA HAM Ha yamuax», oM

HABUPAEMCH YMA

B FEDOR MoxeT BrITh B 1na cnoxHbiX ABUMXEHWUA
OCHALLeH CUCTEMOW W MaHUMYNAUWA NpUMEHAET-
roN0COBOro ynpasne- CH CUCTEeMa «KOMUpYloLWwerao
HUA W BBIMOMHATL YBTKO yrpaefeHusa».
MoCTaBMeHHbIe YCTHbIE
KOMaHAbl. P [lo nonHoW aBTOHOMHOCTH

poboTy NpuaeTca Nofo-

B SonbwunHcTBo py- XAaTk — NO KpauHewn Mmepe,
TUHHBIX onNepaluia oH A0 CO3[aHWA AOCTAaTOYHO
CoBepLlaeT B aBTOMaTH- MOLLHOI0 UCKYCCTBEHHOIO
UeCcKOM pexume. WHTEeNNeKTa.

T
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4EMIINOH
HA bYMAIE

eKyumm pe-
KOpA AWUCTaH-
LMK noneTa
ona  BymakHbIX
CaMONIeTUKOB
cocTaBngaer
69,14 m. OH Bbln nocTtaBneH «nu-
notom» lxo AuwboM, KoTopbin
MCMONb30BaN KOHCTPYKLUMUIO, MpW-
OYMAHHYIO O4HWMM W3 CamblX M3-
BECTHbIX «aBuacTpoutenein» [>xo-
Hom KonnuHsoM. «[llonynapHas
MeXaHuKa» MnpeacTaBAseT CXeMmy,
No KOTOPOWM CNOXWUTb CaMOJeTUK-
PEKOPACMEH CMOXET KaxXablW.
Kco3paH1io CBOUX DyMaXKHbIX ca-
monetoB [>xoH KonnwH3 nogxogmt
CO CKPYMNyNne3HOCTbI HacTosuero
nHxeHepa. «Kaxgblin ByMaHbli
caMoNeTuK — 370 HeboNbLLIOW Hayu-
Hbi1 3KCNEPMUMEHT, — FOBOPUT OH. —
Bbl fenaete npefnonoxeHne o ToMm,
Kakas KOHCTPYKLMSA W Kakue Ha-
CTPOWKMK  DyayT nydle, nposoguTe
onbIT - BPOCOK — 1 TYT XXe nonyyae-
Te pe3ynbTaThl M aHaANU3MpyeTe UX».

Cpean npoektoB KonnuH3a ecTb
caMoneTukn,  Bo3Bpalawlimecs,
Kak bymepaHru, wmnM CnocobHble
HafAoNro 3aBuUCaTb B BO3AyXe, Mef-
NeHHO Napy. Ho rasHbIM ero XMTom
ctana cxema «Cio3aHHa», KOTOpYIo
aBTOP Ha3BaN B 4YecTb NbUMON
KeHbl. CaMoneTrk ¢ 3TUM UMeHeM
YCTaHOBWU pekopf, KOTopbiM aep-
XUTCA yXKe NaTb ner, ¢ deBpans
20172 ropa, kKorga CopeBHOBaHWUA
npuHsana baza BBC CLLUA Makknen-
naH B KanupopHUM.

HecMOoTpsa Ha BNevyaTnfoLLyo
yCTOMYMBOCTb MNOJfieTa, CXeMa co-
BCEM nNpocTa U TpebyeT BCero
BOCbMM cknafgok. Cam agTop Ha-
CTONbKO YBEPEH B COBepLUeHCTBE
CBOEW KOHCTPYyKUWK, 4To obellaeT
$1000 nwbomy, kTo CcymeeT no-
ouTte pekopgd. Llenyw cepuio no-
NbITOK MOXHO >XAaTb OT MepBoro
8 CLLUA HauwmoHanbHOro cocrasa-
HUA BYMa>KHbIX CaMoeTUKOB, Ha
opraHu3aumnto kKotoporo KonnwHs
noka eule cobupaet cpencrsa. IIM

-

CoBeTbl N0 cKNagblBaHUo
oT [l>koHa KonnuH3sa

OnTMManbHoO UCNONbL30BaTb BymMa-
ry A4 nnotHocTbio 100 r/m?.

[lpoBepbTe NUCT Ha NPOCEET, HeT
NN B HeM rpyBbix HapyLLeH 1
TEKCTYPbI,

[pornaxueaite crubel TBE pAbIM
npeaMeToM, Aenas ux Makcu-
ManbHO OCTPbIMM,

CnenwvTe 3a CTPOroM CUMMETpUY-
HOCTbI0, 0C0DEeHHO B HOCOBOMA
M XBOCTOBOMW 4acTax.

MYPALL MEATYTAH
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Ong npuaaHua caMoneTuky
bonblen HavyasbHOW CKOPOCTU Bpo-
cauTe ero Befyllen pykon, genas
nonywar snepeg
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CorHure BepxHue
YrAbl NO AWMaroHansm,
BEAONE MPOTUEONMONOM-
HblX Kpaeg. Paznoxu-
Te WU pa3poBHAMNTE.

@ Cnosute npaebli yron
Tak, 4Tobbl NpaBkLIi

Kpai nucTa wen
BOOMb IUHWMK COOT-
BeTcTBYyOWero cruba.
[MoeTOpUTE C NEBOWA
CTOPOHBI.

- E_ - - - S O O O O - O O S I S - O O - O T O D S e .

=y &

Ewe pas 3arHure
YIAbl, TENepb CTORPOHSI
AOMKHbBI BCTPETMUTLCA
Cnoxute caMoneTuk Kpenko yaepxvean
NONONaM, aKKypaTHO HUXHIOK YacTb, YTobbl
EbIPOBHAKWTE CKNaAKHK YacTW He Cnon3anu co

B LeHTpe.
Ha HOCY. CBOMX MECT, CNoXuTe
kpbiaba. Mx ganbHue
VIIbl 4OSKHBI COBMa-
0aTb C HAXHUM Yr0M
8 XBOCTe CaMofeTuKa.

- - O W S O S T - W -

Ckpenute popmMmy
@ HebonblWKUMK KYCOY-

KaMmu ckoT4Ya. KonnuH3 ® PacnpaBbTe Kpbi- 1 5513

MCNONBZ0EBan No ABa NbA — WaeanbHbBIN

Ha HWUXHWUX CTOpPO- yros cocrtagnqaer
HaX KpblNbes, 04 MWH 155 rpagycos.
ONA 3aKpenneHuns

HOCa C d}I-DEEﬂFIH{E‘M
M OoOWH Ha XBOCTe.
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HOBOCTb O TOM, YTO CEPBWC UBER 3AMYCTWJ1 B CAH-OPAHLIMCKO BECTTMIIOT-
HOE TAKCW, SACTAJIA MEHA BPACITJIOX. OAHAKO HU>XKE BblJIO HATTMCAHO: «3A
PYJIEM A9 COBJNIIOAEHNA OEUCTBYLWMX MPABMU HAXOOUTCA BOOUTENb-
MCIMbITATE/Ib, TOTOBbIN B3ATb YNPABJIEHWUE B CBOW PYKW, A HA MEPEOHEM
MACCAXMPCKOM CUOEHBE - MHXXEHEP C HOYTBYKOM, OTBEYAILLMIW 3A CBEOP
CTATUCTUKW BO BPEMA MNMOE3AKN>». O TOM, KAK ABTOMOBWJ1b BYOET OBXOAUNTb-
Cd BE3 BOOUTENA, Mbl MOTOBOPUIN C BEAQYLL MM POCCUNCKNM PASPABOTYM-
KOM MOJOBHbIX CUCTEM, KOMMAHWEW COGNITIVE TECHNOLOGIES.

COGNITIVE TECHOLOGIES
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epBas MexayHapogHad
KoHpepeHUMS NO ropog-
CKOMY MNaHMPOBaHWIO bbina
cosBaHa B Hblo-WMopke
B 1898 roay. Obcyxpanack cyabba umBm-
NM3aunm, BepHee ee HeEMUHyeMaa CMepThb
OT NowaguHoro Haso3a. Ha MOMEHT KOH-
deperummM Tonbko B Hblo-Mopke Hacyu-
TeiBanock 200 000 nowagen, ocTaBASBLLUMX
Ha ynuuax ropoga okosio 2000 T HaBo3a
B AeHb. KOMMYyHanbLWWKN NOACHUTANMN, YTO
kK 1930 rogy cnon nowagnHoro Hagosa Ha
yanuax ropoga byger nocraBaTb 00 OKOH
TPETbEro 3Taxa. ApXUTeKTopbl paccMaTpm-
BaNW pazHoobpasHble rpafoCcTponUTeNbHbIE
KOHUENnuUWu, KoHe3aBOoA{MKM paccyKaanu
0 BblBEAEHWWN «MaNOHaBO3HbIX>» MOPOA, N0-
wagewn, Ho Yyepes TpM AHA KoHbepeHUMs
3aKpblnacb € anoKanMnNTUYecKMM Mpo-
FHO30M — HalwewW UMBUAM3aLMKM OCTanoch
XWUTb CYMTaHble gecatunetus. CuTyauuio
cnac leHpun Qopa co cBoMMK aBTOMODOUNb-
HbIMW KOHBeWepaMu - 3a Kakue-To NSTb
neT aBToOMODOMAM BBITECHUAW nollanew
C YAML, KPYTMHbBIX FOPOLOB.

OAHTACTUKA

Hepes cTo feT NPUMEPHO K TakOMy Xe Bbl-
BOAY NMPUXOAHAT MHOrMe crneuuanucTbl No
rOpPOLACKOMY TPAHCMOPTY — elle HEMHOrO,
W ropofa HageyHo BCTaHYT B DeCKOHEeYHbIX
npobkax, He NoOMOryT faxe MHOro3TaXXHble
gopor n passasku. OgHako roBopuTh
0 KOHLe CBEeTa He CTOUT - CyAs No BCEMY,
B banxanwee pgecatunetve TpaguLUMOH-
Hble aBTOMODMAW UCHE3HYT C yaul, ropo-
[0B, @ HA CMeHY UM NPpUAYT NPU-YANNBbIE
becnunoTHbIe anekTpoMobunu, ynpasnae-
Mble UCKYCCTBEHHbBIM UHTENNEKTOM.

JleT pecaTb Hasan KOMWUCCUS MO TpaH-
cnopTy npw EBponapnameHTe NporHo3u-
poBana, 4YTo BoauTenb byaeTr MONHOCTbIO
oTCTpaHeH oT pynsa npuMmepHo B 2038 rogy.
llepBbIMK  nacToukaMmm LOJXKHBI  DbINK
CTaTb MarucTpanbHble MPYy30BUKWM, KOTO-
pble byayT Ha cneunanbHbIX aBToCTpagax
cobupaTbCsa «NapoBO3NKOM» W CNefoBaTh
Mo MapLupyTy, yNpaBaasicb 3/1eKTPOHWKON.
[lpu cvbesge ¢ aBToOCTpadbl MPY30BUK CHO-
Ba nepexoaun Bel Ha py4Hoe ynpasneHue.
Cnepytowmnm warom gonxeH bvin craThb
NOSIHOCTBIO aBTOMAaTM3MPOBaHHbLIM 0bLe-
CTBEHHbIWN TpaHcNopT: aBTobyc, Tponnen-
byc, TpamBau.
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NMPOTOTUN CUCTEMBI ABTOHOMHOTO BOXXAEHUSA
C-PILOT ot Cognitive Technologies Ha aBToMo6K-
ne Nissan. C-Pilot BkiouYaeT onTUYecKUe KaMepsl,
pagapsl, AMaapbl U gpyrue aatyMku ana obHapyxeHus
NpeAMETOB, a TakXKe CeHCopbl NO3ULMOHMPOBAHUSA Ha
6aze INMOHACC/GPS, 3neKTpoHHbIe rMpoCcKombl U MOLLL-
Hblid DOPTOBOW BBIYUCINTEND.



72 ABTOMOBUIYM / HEKYCCTBEHHBIA MHTENNEKT

KAK QEMCTBYET TEXHONOTIUA BUP-
TYANBHOTO TYHHENSA, nyywe oawvH pas
yBUAETb, YeM CTO pas npounTtaTs. Mckyc-
CTBEHHbIA UHTENNEKT Ha 0CHOBE HEWPOH-
HbIX CeTeil yXXe ceyac A0BOJIbHO TOYHO
CTPOUT NPOAOIKEHWEe AOPOTK, MCNONb3YA
0OBONBHO CKYOHYH MHOPMaLMIO,

cobuparwTca co3naTth Ha base agTomobung KAMAZ becnUnoTHUK
HOBOro NoKoneHud, cnocobHbIN YHKUWOHUPOBaTL Ha Aoporax
MexayropoaHero coobuieHns. locynapcTeo BbIASNUI0 HA peanu-
3aumio atoro npoekrta 300 MnH pybnei.

VI nocnenHwuM atan — aBToMobKMIb YacTHOro Bnagenb-
la, KoTopbl ByneTr aBTOMatvM3nMpoBaH C BO3MOXHOCTbIO
oToOpaTh y BOGUTENSA NPaBo yrpasaeHUa. ITa pesonoLmns
nofApasymesana cneuuanbHble JOPOrM W MHPpPaCTpyK-
Typy. KpynHeWwmMM eBponenckumMy Npor3BOaUTENsIMu
bbin paxe paspaboTaH npotokon obMeHa MHbopmMaumein
Car-2-Car. ABToM0obuAM OonxkHbl bbiny obliatbes apyr
C LPYroMm, OOPOXHbIMW 3HakaMu, cBeTopopaMn, 4OPOXK-
HOW pa3MmeTkou. lakxke nogpasymMeBanock, YTo 3TO CBeT-
noe byayuiee KOCHETCH TONbKO BbICOKOPA3BUTbIX TOCY-
0apCTB — Takyto KOMMbIOTEPU3NPOBAHHYIO MHDPACTPYKTYPY
NOTSIHYTb MOMAM Bbl NMMLLIL OYeHb HeMHOrMe cTpaHbl. Bee
OCTanbHble OOKHbBI Dbl NpogonXaTb CTOATb B Npobkax
Ha TPAAULMOHHBIX @aBTOMODMAAX. HO MUP peLlni nHave.

PEAJIbHOCTb

lneanbHbll MUP, KOTOPbIM XOTeNM CTPOUTb eBponen-
ubl, basmpoBanca Ha npecnoByToM VIHTepHeTe Bellew:
Kaxabli npegMeT Ha A0opore roBOPUT: A TaKOW-TO, S TYT,
CUrHaNM3npyt o ToM-To. B peanbHoM, faxe eBponemn-
CKOM MWpe 3TO 0Kasanocb TpygHopeanusyemo. [leno
He B CaMOM BCTpauMBaeMoM yune, LeHa KoToporo Morna
N3MEpPATLCA LeHTaMu1, a B NoALepXKke BCeW 3ToM uHdpa-
CTPYKTYPbl. [lOpOXHBIM 3HAK — CAOXKHOE 3alliVuleHHoe
YCTPOMCTBO, KOTopoe AoMKHO paboTaTh B ANANa30He TeM-
nepaTyp oT -20°C po +60°C, npu cHere, BeTpe, Nnandllem
COMHUe, yparaHe, nuMeHe. 1 He BbIXOAWUTH U3 CTpoOA. Ero
MOIYT YKPacTb, CAaTb Ha UBETHble MeTannbl, NoBpeLnTb
ThiCA4aMu pa3Hbix cnocoboB. A 0TCYTCTBME BCEro Of4HOMo
3HaKa MOXEeT CTaTb KPUTUHUECKUM: 3NeKTPOHMKa ero He
cuuTaeT, U aBToMobuUNb yNeTuT B KioBeT. Bece 3To genaet
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noaobHyo MHPPaCTPYKTYPY O4eHb A0POrMM YI0BONBCTBM-
eM, He[lOCTYNHbIM faxe o4veHb boraTeiM cTpaHam.

B uTore He LOpOXHaa WMHPpacTpykTypa crana npu-
cnocabnueaTtbcs nop asTomobunun, a asToMobunM nog
cylwlecTBytolme goporun. [1MoHepoM B TeXHONOrMK aBTO-
MOBUABbHBIX aBTOMMAOTOB, CMOCODHBLIX NepeMeLaThbes
no obbl4HbIM OoporaM, crafa M3pauibckasd KOMNaHWs
Maobileye, TexHonOrMAMM KOTOPOM CEMOLHA NONB3YIOTCH Ta -
Kue MmupoBsble ruraHTbl, kKak BMW, Volvo n GM, Volkswagen.

CAMU C MO3TAMU

B Poccrm aHanormyHbiMiM CMCTEMaMM 33HWMAETCA KOM-
naHua Cognitive Technologies, m3gasHa cneumanmsu-
DOBaBLAACA Ha pacrno3HaBaHWM M300paxeHUMm KU Ma-
WWHHOM 3PeHMKU, WU TEeXHONOrMK 3TOM KOMMaHMUKU ON4
becnuNoTHOro TpaHCnopTa YXe BOBCK TECTUPYHIOTCH Ha
POCCUUCKMX NoanroHax. O TexHonornum becnmMnoTHbIX aB-
ToMmobunewn, kotopon B bnmxkanwem byayuiemM Bbl BBEPUM
CBOM XXW3HW, Mbl MOrOBOPWAN C OMPEKTOPOM AernapTa-
MeHTa pa3paboTkm becnmnoTHbIX TPAaHCMNOPTHbLIX CPeACTB
HOpreM MUHKNHbIM.

[naBHOe oTNMYMEe POCCUMCKOWM CUCTEMbBI OT KOHKYpEeH-
TOB KPOETCH B BO3MOXHOCTAX Hallero MCKyCCTBEHHO-
ro MHTennekTa obpabatbiBaTb MHPOPMaUMID O Aoporax
C NAOXOW pa3MeTKol 1 BonblUMMK BEPTUKANbHBIMKW Kone-
baHnaMN B HebNaronpuATHbIX NOroAHbIX YCNOBUAX — NOL,
CHEroM pasMeTKy yBUAEeTb NPOCTO HEBO3MOXHO. [1oaToMmy
Cognitive Technologies mcnonb3ayeTr TEXHONOMUIO BUPTY-
anbHOr0 TYHHENHd, B OCHOBE KOTOPOro NeXWUT MpUHLMN
BHYTpeHHero camonogobua mzobpaxeHna Tekylwen Ao-
POXHOWM cUTyalLuK [DOpoXHOM ClUeHbl] 1 nocnefywoLlen.
VIcKyCCTBEHHbBIM MHTENNEKT NblTaeTcs nNpeackasartb nNpo-
0OSIKEHWE 4OPOrKM No pasHoobpazHbIM NpU3Hakam, npu-
CYLLUMM AOPOXKHOMY NONOTHY — bBynb 3TO aBTOMarncrpans,
NpocenoYHas ManM rpyHToBasa gopora, — MCNonb3ysa npe-
OblAYUWIMA OMNBIT U BCE BO3MOXHbIE JaHHble. ITOT Mexa-
HM3M paboTaeT fOCTAaTOYHO XOpPOLWo.

MOYYBCTBYWUTE PASHULY
ABTOMWNOT BUOUT Aaxe fiydwe obblvHoro sogurtens. [nas-
HbIWM MCTOYHUK MHPOPMaLMK, KaK Uy IOAEN, «r1a3a»-Bu-
neokamepbl. Ecnn mx 3abpbizraTe rpsasblo MAKM CHEroM,
OHM HWYero He yBugadaT. [1o3ToMy pasMeLlatoT UX B O4n-
LaemMblx obnactax — kak NnpaBwno, 3a 0bOBbLIM CTEK/IOM
W 3a 3agHUM cTeknoodmcTuTenem. «llogcTpaxosbiBatoT»
BUAcOKAMEPLl U NPOCTPENMBAIOT CNenble 30HbI pagapsl,
KOTopble MeHee YyBCTBUTENbHbI K NoMexaM. Ho y pagapa
eCTb Apyrme orpaHMYeHnss — OH He MOXET YMTaTb AOPOXK-
Hble 3HaKK 1 pa3MeTky. Yl Hu3kaa paspelsatoulas cnocob-
HOCTb — OH «BWOWT» OTPa>eHHbIW CUrHan, HO He BCeraa
MOXET MOHATb, OT Yero oH UCXoAMUT. 3TO MOCT UnuK Pypa,
KoTopas neperopoauna gopory? A coBokynHoCTb pajapa
W KaMep NOo3BOJISeT CTROUTb TOUHYIO KapTUHKY.

Ewe oaHa ¢uwka Cognitive Technologles — TexHo-
norus GoseanbHoro (MM LeHTpanbHOro) 3peHns, aHa-
NOrMYHOIo YenoBevYeckoMy. Henosek B BbICOKOM pas-

peWweHUn BUAUT TONbKO AOBOABLHO Y3KUY GPOHTANbHbIN
cekTop, a nepudepuiHblie 061acT HeCKONbKO PasMbiThl.
TouyHo Tak xe Cognitive Technologles KauecTBeHHO 0D-
pabatbiBaeT Bcero 9-7 % Buaumon obnactu, koTopble U
cogepXkaT Hanbonee BaXHY MHGOPMaLUID OANA CUEHKM
0OPOXHOW CUTyaumu, Npu 3ToM oTtbpaceiBagd bosiee 95%
«lymMa». 3T0 3KOHOMUT BblHYUCAUTENbHbIE Pecypchbl W,
CnefoBaTesibHO, BAMSET Ha CKOPOCTb peakuymn CUCTEMBI,
a OHa KpuUTu4Yeckas: Kak npaBuio, Ha NpUHATKE pelle-
HUA YXOOAT MUINCEKYHObI.

ElLLe 0OHO Hoy-xay — GYHKUMA runnokamna, Mogenu-
POBaHMA YenoBe4Yeckol KpaTkoBpeMeHHoW naMaTh. «Mbi
nonyvaem MHPOPMaLMIO He N0 OAHOMY Kadpy, HO M Mno npe-
OblayWmMm, — rosoput Hoput MUHKWH. - HanpuMep, BUAUM
Ha Kaape He NoMHblA 0bbekT, a obpe3aHHbIn. HacTb ne-
Lexofa Ha ocboymHe. Mbl Bo3BpallaeMcs K nNpemblayLimm
KagpaMm 1 CMOTPKUM, 4TO TaM BbINo, HaBepHAKa 3TOT 00beKT
nonapan B kagp uenvkoM. V BocctaHaBnmBaeM CLEHy».

MCKYCCTBEHHbIA UHTENNEKT

/lckyccTBeHHbIM nHTennekT (UMW) asTonmnotos, cepauem
KOTOPOrc ABNAKTCHA HEWPOHHbIE CETK, YXe Celyac BO
MHOIOM NMPeBOCXOANT Yenose4veckui. B nepByto odepeab
3T0 KacaeTcd obydaemocTu. Y Kaxaoro 4enoseka cobcr-
BEHHbIN XMU3HEHHbIW ONbIT, OH YYUTCS Ha COBCTBEHHBIX
owmnbkax, a Bot IV cnocobeH yuunTbea Ha Yyxmnx. Ecnn
Bbl H/KOI4a He e34MNK Ha NapoMHOW Nepenpase, TO U He
3HaeTe, Kak 370 aenaetcd. A VIV 3HaeT - Ta MalWKMHa, Ko-
Topas Nepsbll pa3 3aefeT Ha NapoMm, Hay4uT 3TOMY BCe
oCTafibHble MaluKHbl. o Xe camoe ¢ nwbon asapuen -
OHa bypeT TuiaTeNbHO M3ydeHa, W anropuTMbl byayT mU3-
MeHeHbl. Ecnu paspaboTunkn BUAAT, HTO Kakylo-TO 3a-
padvy MW pelwaet nnoxo, To OHW NbiTalTCA paspaboTaTh
HEKMW MexaHW3M, KOMMNEHCUPYILWMA 3TOT HepocTaTok.
I BO BCex HOBbIX MallMHax oH bynet ycTpaHeH. [losTo-
My 4veM bonbuwe aBToMobunen ¢ asTonmnoTamu byaet
e30WTb No goporam, Tem bonee HagexXHbIMKU K be3zonac-
HbIMI OHW CTaHYT.

BAVXXAMLLEE BYOYLLEE

HOpnit MUHKWH OLLeHMBaeT TeXHONOMMYECKYo MOTOBHOCTL
becnnnoTHbIx aBToMobunen NeT B NATb, 1 MHOMME chewuu-
anncTel B aToM 061aCTK 4AI0T NPUMEPHO Takme Xe OLLeHKMU.
To ecTb rogy B 2021-M Mbl CMOXEM BbINTL U3 loMa, CECThb
B NogbexaBLIMM 3neKTpoMobunb, Ha3BaTbh afgpec 1 Cro-
KOMHO yrayBuTbca B M3yueHUe ceoero cMapTdoHa (M
4to TaM y Hac bygeT B pykax). TpagMuMoHHbIe aBTOMO6K-
AN C PY4YHbIM yNpaBieHneM 1 ABUraTeNsiMnm BHYTPEHHEero
CrOPaHUA COXPAHATCA Ha 3aKPbITbIX OTAANEeHHbIX MOHOY-
HbIX TpeKax Wan BHELOPOXHbIX TpAaccax, TOMHO Tak, Kak
cendyac fowamnen MoXKHO YBUAETb Ha PAHY0 UK B KOHHbIX
knybax. loporn 1 060UMHBI CUNBHO Pa3rpy3aTCsa — HaM He
Hapo byaeTt napkoBaTh IMYHBIE aBTOMObUAY, BO3AYX O4N-
CTUTCH, M Mbl Kak 0 KoluMape 3abyneM o TpaHCNopTHOM
Konnance. Ha cmeHy eMy npuayT HOBble KOLIMaphl, Yeno-
BEYeCTBO — BONbLWION MacTep Mo UX CO34aHWI0. I
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peBHAA PA3aHb He cnydanHo CTOMKO accolyn-
MPYeTCA C apMMel: MoYTU HU OflHa BOWHA He
obowia 3TOT ropog CTOPOHOM, KakK Mbl 3HaeM

HEM UT'PA B COUNTER-STRIKE. N3 LWKONBHOrO Kypca UCTopnn. A elle 34ech Au-
«NoNyNAPHAA MEXAHUKA» cnouuMpyeTca nereHgapHoe PAsaHckoe BbicLlee BO3AYLHO-
[MTPOTECTUPOBAJIA NMPOTOTUIBI [eCaHTHOe KOMaHAHOE YUNIULLLE — MEYTA BCEX MasbUMLLIEK,
OEU_LEBDﬁCKDBbD( VR-TPEHAKEPOB. rpe3uBLLUNX 0 BoeHHoM cnyxbe. Hy a Mbl npuexanu B 3T10T

CTaPWUHHbLIW ropof Ha PA3aHCcKMM pafmno3aBof — KPYnHenwmni
NOCTaBLUMK CPEACTB CBA3MU A apMUN U 4PYTrUX CUTOBbIX
CTPYKTYp. MIMeHHo 30ech cenyac pa3pabaTbiBaloTCA TpeHa-
Kepbl BUPTYyanbHoW peansbHocTu ana BoopykeHHbix cun PO,

Hebonblwas aBepb Ha TEPPUTOPUMK 3aB0OAa OTKPbIBaET
BXO[, B MPOCTOPHbIN @aHrap, B KOTOPOM PasMecTUoCh He-
CKOMbKO TPeHaXKepoB KOMaHAHbIX BpOHeTpaHCnopTepos
1 BoeBbiX MalWWMH nexoTel. Baonb ganbHen CTeHbl CTOAT
CTONbI C KOMMNbIOTEPHBIMK TPEHAXepamm, a NPAMo nepeg
BXOLAOM napa boMULLoB B LWaeMax AOMNOSHEHHOW peanbHOo-
CTW C aBTOMaTaMu 3a4MLLAL0T OT TEPPOPUCTOB TEPPUTOPUIO
3aB0fa — MX OENCTBUA Ha CTeHy oTobpaxaeT npoexkTop.
MHoroe 13 Toro, 4YTo Mbl BUAUM, Mbl y>Ke He pa3 Habnopganu
B KOMMbIOTEPHbIX Urpax. Ho 370 — He nrpyLiku.

CKOPO CJ1Y>KBA B APMUH
CTAHET HE MEHEE MHTEPECHA,

NMPOKAYUBAEM YPOBHM

3a napy 4acoB AMPEKTOp HayYHO-TeXHWYeCcKora LeHTpa
AU «PazaHcknm Paguosaeon» Cepren CepefeHKo CobK-
paeTcH pacckasaTb 006 3BONOUMM POCCUMNCKMX BOEHHbIX
TpeHaxepos. Tak kak pagno3aBof U3HavanobHo pabortan Ha
apPMENCKYIO CBA3b, NepPBble TpeHaXxepbl HaNnoMUHanNU BCEM
3HAKOMbIe KOMMNbIOTEPHbIE KNACChl: Bbl CMOWTE 33 CTOIOM
1 BBINONHAETE Ha KOMNbOTEPE TEeCTOBbIe 3a4aHMNA — Ha-
CTPOWKY W NOAKNKYEeHWe pagnocTaHUMn, YCTaHOBNEHME
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CBA3M M Nnpo4vne 0DA3aHHOCTM apMEencKoro ceBA3ucTa.
«[naBHbIN HegocTaToK Takux cuctem, — rosoput Cepren
CepefieHKo, - HeecTecTBeHHOE NpeacTaBaeHne obbekToB.
B BoeHHoOW akageMmm cBA3M NogckKasanu, 4To TpeHaXkepbl
MOXHO CTPOUTL Ha OCHOBE GOTOPEaNUCTUYHBIX KPYroBbIX
naHopam - 1 B PAzaHu Havanu pa3paboTky TpeHaxepos
Ha OCHOBe BUpPTYanbHOW peanbHoCTU. [INa BHYTPEHHEro
NoNb30BaHMA paA3aHubl pa3pabotanu cobCTBEHHYKD CK-
CTeMy Knaccudmkauum — ypoBHM MHTepakTMBHoOCTK. Cep-
rert CepefleHKo NoMoraeT MHe HafeTb 0YKU BUPTYaSIbHOM
peasbHOCTM: «3TO Hall MepBblM YpoBeHb — Nonafaellb
BHYTPb 06beKTa, MOXHO CMOTPETb, MOBOPa4YMBaTh rON0BY,
paccMaTpMBaTh M M3y4aTh C pa3HblX pakypcos». [la, a1 BHyTpU
boeBOM MalLMHbI, HO KaK MaccaxXmnp — caM HUYero caenaTts
He mory. [IpOU3HOCKMM KOMaHAY — W y>Ke MOXHO NMOCMOTPETh
CrpaBoYHble XapaKTepUCTUKK oKpy>KatoLlero obopyaosaHus,
Mbl Ha BTOPOM ypoBHe. ELle oiMH ypoBeHb — U 51 CBODOAHO
Mory foctaTh 610K paanocTaHLUMM U NOKPYTUTb €ro NPSMO
nepefn coboil, paccMOTPETL C Pa3HbIX CTOPOH. «[1pokayka»
00 YeTBEPTOro YpOBHA NO3BONSAET yKe yNpasnsaTe obopyno-
BaHMEM, MEHATb €ro COCTOSAHME — BKJIloYaTb NUTaHMe, Ha-
CTpauBaTh, yCTaHaBANBaTb PagMoAaHHbIe, MEHATL PEXMUMBI
paboT, NPOBOAUTE KOMMYTaLWMK. [1ATEIN YPOBEHbL — 3TO yXKe
AEeNCTBMS B COCTaBe akmnaxa. A Buxy nepef, coboun mecta
MeXxaHuKa-BoAUTENS, a cnpasa — cTpenka-paancra. Mecto
MeXxaHuKka cBobofHO, M A MOTy CNoKoMHO NepebpaTbesa Ha
Hero. «Bce 3aga4un YneHbl 04HOM0 3KMMNaXxa MoryT BbIMoA-
HATb Ha 0bLLEeM BUPTYanbHOM TpeHaxepe v byayT npu aTom
B3aUMOAENCTBOBATL», — cNblWy A ronoc Ceprea CepeneHko,
HEeNpPoOM3BONLHO OrNAALIBAIOCE M B34parveat — B 4ecaHT-
HOM OTA.eNeHnK Monda cuauT boel, B NONHOM 3KUNMPOBKE,
CXXMMas B pykax aBTomat. «Bce HopManbHO, — ycnokansaeT
Cepren, - 310 nposepatoWwmi. UOH yaaneHHo 3allen B Tpe-
Haxep co ceoero pabodero mecra.

LLlecTton ypoBeHb, Hajg KOTOpbIM celvac paboTarT
B KOMMNaHWK, 3T0 BbIOOpPOYHAsA BU3Yanmn3aLnsa peanbHbiX
00bLEKTOB pyK, KNnaemaTypbl 1 MOHUTOPOB B BMPTYaNbHON
peanbHocT. [ns 3Toro yxe ceivac B VR-oukax [kctatu,
cobcTBeHHOro Npon3BoacTea «PasaHckoro Pagnosasona»)
BCTPOEHbl ABe KaMepsbl, 1 KOMNaHua yCUNeHHo paboTtaer
Haf COBMeELLEeHMEM BUPTYanbHbIX M BUAEONOTOKOB. BTopas
CNOXHOCTb — 3T0 BBOA, AA@HHbLIX NPW MNOMOLLM BUPTYaNbHON
KnaBumaTypbl. ECAW paHble opraHbl ynpaBaeHWa boeBomn
TEXHMKOW Dbinn B BMAe pydek 1 Tymbnepos, To cendac
3T0, Kak nNpaBuno, knasuatypsl 1 aucnaen. Kcratu, elle
OCeHblo rnaga nogpasgeneHua VR-npunoxeHum Google
AHapei [lopoHn4eB pacckasbiBan, YTo BBOA MHGOpPMaLMn
nocpeacTBOM BMPTYaNbHOM KNaBMaTypbl OKa3ancs Ha pef-
KOCTb TPYAHOW 3agauein. AMepuKaHckaa KoMNaHua gaxe
paccMarpueana Ans 3TOro BUpTyaNnbHble MONOTOUKHK, Kak
ONga Urpbl Ha MeTannodoHe.

Hy a ceabMoi ypoBeHb Nogpa3yMeBaeT nosHoe ocBobo-
XaeHne obyyaeMoro ot NPMBA3KKM K KOMMNLIOTEPY NOCPEACT-
BOM kabenen — 4ytobbl OH MOr CBODOAHO KPYTWUTLCH, BCTaBaTh
M NepenBUraTbCs.
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PeanbHbie BoiUbl B BUP-
TyanbHOM MNPOCTPaHCTBE
O0TPa)kakwT HanageHue
BUPTYyaNibHbIX Teppopu-
CTOB Ha peanbHbl 3aB04.

NPOTOTUNDBI
Ha npoToTKne HOBOW CUCTEMbI, KOTOPbIM B 3TOM
rogy Obin nokasaH Ha BbicTaeke «ApMmua-2016»,
Mbl MOy4acTBOBaNM B OTPaKeHWK aTaku Ha Tep-
puUTOpMIO 3aBoAa. boel HageBaeT KOMMAEKT M3
0eBATU AaTYMKOB, CUCTEMY nepefayvn AaHHbIX,
luneM [OMOMHEHHOW peanbHOCTU W nony4aeT
cneumanbHo MOQEPHM3VMPOBAHHbLIA  aBTOMAT.
[lockonbky Noka bomubl NPUBA3AHbLI K CUCTEME
KabeneM, nepenBMXKeHWS OCYLLIECTBASIOTCSA crne-
LManbHbIM OIKOVMCTMKOM Ha LieBbe aBToMaTta. A BOT
no3bl bolLa cucTeMa OTCIEXMBAET Yepes JaT4MKM.
Crapt! CkB03b NPoSIOM B CTEHE Ha BUPTYaNbHYIO
TEPPUTOPUIO 3aBoLa MPOHUK Bpaxeckmn bBITP
C NPOTMBHMKOM. boecTonkHoBeHWE 0Ka3anoch
He HacTONbKO 3¢gdeKkTHbIM, Kak B Counter-Strike,
cucTemMa gaeT olyTUMble 3afepPKKK, HO aTaky Mbl
oTpa3unun. [locne atoro bonubl OTCOEANHUAN Ka-
Benu n nownm rynate No TeppuTopuiK 3asoga. Vx
aBaTapbl NOABWANCE Ha MraHTCKOM MOHWTOPE,
KOTOPbIW 0TODpaXasn CMellaHHYK peasbHyIo 1 BUp-
TyanbHYO KapTUHY 3aBofa. Bneyatnmio.

3atem Cepren CepepneHko npoeen pasbop no-
netoB. B cyuwlecTByloWMX TaKTUHECKMX CMCTEMaXx
HabnofeHWe 38 BOBHHOCY XA LMK BEAETCS N1
no HaBMraunun. Ha kapTe aTo To4ka. Ho Kak Tobko
paspaboTymku «nocagmam» borua Ha Tpexmep-
HYI0 MOENb MECTHOCTU, NOABMUAACH BO3MOXKHOCTb
OLLEHMBATb Apyrie napaMeTpbl — HanpuMep, Kak
OH UCNONb3YeT ckNagky MecTHocTu. [Ins 3Toro
HY>XHbl HE TOIbKO HaBUrauMOHHbIE AaHHble, HO
W JlaHHble cocToaHua Tena. [lonserT, ctouT, Ha Kone-
HAX, B KaKylo CTOPOHY NoBepHyTa rosoBa, Kyfa Ha-
npaeneHo opyxue. «Hawa cucrteMa n3 9 4aT4HmMKoB
paccymTaHa Ha 296 KoMBKMHaL MK No3, — NOACHAET
CepefleHKo, — HO NoKa Mbl MPULLAK K BbIBOAY, YTO

noctatouHo 12 no3 — koMbUHaUMKW KOHEYHOCTEMN.
VN kaxkabli naTtymnK Ha bonle ABNAeTCa KoMbUHaLK-
er Tpex-4eTblipex NPoCThIX AaTYMKOB — M’MpocKona
1 akcenepometpos». Celyac MHpopMauma c aat-
YMKOB NepefaeTcs pas3 B CEKyHMY, YTO B MUPE COB-
DEMEHHbBIX BUAEOUTP BbIMMAAMT A0BOALHO BAeaHO.
Kak rosoput Cepren, MOXXHO YBENNYMUTb KOSTMYECT-
BO Aa@HHbIX, UTo, BEe3yCNOBHO, cAenaeT ABMXEHME
bonee ecrecTBeHHbIM. Ho BonbLLOE YUCNO BOEH-
HOCNYXKaLLMX YBENNUMBAET KONIMYECTBO NaKeToB
OaHHbIX, U OHM HAYMHAOT BAUATE Ha MPONYCKHYIO
cnocobHocTh 0bopyaoBaHWA apMelncKom cucTe-
Mbl CBAI3W. [0 eCTb, YBENUYMBASA AeTanmnsaumio,
Mbl YMEHbLIAEM KONMYECTBO BOEHHOCYXALLIMX.
A yBenn4ymMBaa CKOpOCTb Nepeaayvn AaHHbIX, Mbl
BbIHY>X/AEeHbl MOAHMMATLCS B YACTOTHOM AManaso-
He, HO, YBENMYIMBARA YacCTOTY, TEPSEM B PACCTOAHM N,
[TosToMy HeobXxoaMM KOMNPOMUKCC — OrpaHUYEHHOE
KONM4YecTBO JaTYMKOB 1 MNOo3.

BJIVVKAULLEE BYAYLUEE

B ngeane TpeHaxepHasa cMCTeMa CMOXET «CMe-
LWMBaTb» pealibHbIN U BUPTYaNbHbIM MUP. YacTe
BOEHHOCYXALLWX, OCHALLIEHHbIX CUCTEMOW AaT-
YMKOB W Na3epHbIMU MMUTaTOpaMM CTpenbObl, MO-
ryT oTpabaTbiBaTh AEUCTBUA B None, a WrabHble
BOEHHOCY>XaLLWNe, CBA3MCTLI M 3KMNaXn boeBbIx
MalWKH — BecTu boesyto paboTy ¢ BUPTyanbHbIX pa-
boumx mecT. [lo nonesbIM NnoapasaeNeHusiM MOXHO
byneT HaHOCUTb BUPTYanbHbIE apTuaNepunckme
1 aBUALMOHHbIE YAapbl C OUEHKOW UX BO34enCT-
BUA Ha peasibHbiX BoOeHHoCyawmx. [nga atoro
eLLe HYXXHO NPoNTK JOBOMLHO JONTUIA NYTh, HO Mbl
VOKe NMPUKOCHYIMCh K TOM apMuK, B KOTopou byayT
CNY>XUTb Halwn getn. M oHa ropasgo uHTepecHee
TOW, B KOTOPOW CAYXXWUAN MBI M
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MHTepaKTUBHaA
Bepcus nro6mmoro
XXYpHana B Bawem

KapmaHel!
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BREITLING EMERGENCY - NEPBbIE B MWUPE
HAPYYHBIE YACbl CO BCTPOEHHBIM OBYX-
YACTOTHbIM ABAPWMHbLIM TNEPEOATYM-
KOM, COOTBETCTBYKOWMM TPEBOBAHWAM
MEXAYHAPOAHOW CNYTHWUKOBOWM CUCTE-
Mbl COSPAS-SARSAT
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A3POCTAT-PEKOPACMEH «MOPTOH» ®ELOPA
KOHIOXOBA WUMEET YHUKANBHYIO ABYXYPOB-
HEBYI0O KOHCTPYKLMIO U UCNONB3YET FENUN
W CONHEYHYHO 3HEPTUKD. OBBEM 60-METPO-

.\ BOLO LLUAPA COCTABNAET 15500 M?, A BEC HA
“CTAPTE NPEBbBILUAN 10 T>».

KYAA BEAYT
CTPEJIKM

MCTOPUU BO34YyXOMNaBaHUA
bblno Bcero Tpu ycnewlHbIX
nepeneta BOKPYr cBeTa Ha
BO3AYWHbLIX WwWapax. Bce
OHW TakK WX UHaye CB4A-
3aHbl ¢ 6peHgoM Breitling.
B 1999 rogy weenuapey bep-
TpaH [Mukap v aHrnuyaHuH bpanH [>koHc Ha Wwape
Breitling Orbiter 3 npeogonenu 40 000 kM ceBep-
Horo mapwpyta 3a 20 gHen. B 2002 rogy amepuka-
Hel CtueH @occetT nponeTten 33 000 kM B HOXKHOM
nonywapuu 3a 13 gHewn, Nonb3ydacb XPOHOMETPOM
Breitling gna ¢ukcauum pexkopga. B 2016 rogy
Haw cooTevecTBeHHUK @Degop KoHoXxoB npo-
neten noxoxkum mapuwpytom 35000 kKM Bcero 3a
11 gHen 5 yacoB 1 11 MUHyT. Bonbluaga 4YacTb nNo-
neta KoHioxoBa npoxoguna Hag Bodown — TUXUM,
ATnaHTnyeckum n MIHQMNUCKUM okeaHaMn. Heyaum-
BUTESIbHO, YTO OH B34/ ¢ cobol Mogenb Breitling
Emergency — nepeble B MUpe 4Yacbl CO BCTPOEH-
HbIM [OBYXYaCTOTHbIM aBapUWHbIM PagUOMaaKOM.
KpoMe Toro, OHU WCKIIOYUTESIBHO «MNYHKTyasnb-
Hbl» — MexaHu3M Breitling SuperQuartz B gecatb

' n
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e J. i 1';-].1. 'L'l'

Eol

pa3 ToYHee MexaHU3MOoB 00bIYHbIX KBapLeBbIX Ya-
coB. Ha MaccuBHbIN cBepXJ1erkuii THTAHOBbIW KOp-
MyC HaHeCeHO BbICOKOMPOYHOE NOKPbITUE YePHOro
LiBeTa Ha yrnepogHon ocHOBe, a MaTtoBas MNOJu-
POBKa CHUXXAeT ero geMackupoBOYHble CBOUCTBA.
VIckniounTesibHble TEXHUYECKMe XapaKTepUCTUKU
coYyeTalTca ¢ TpeMs BUAaMu ausanHa. B nepsowu
Bepcuu — Emergency Night Mission — apkne opaH-
KeBble CTPEIKU U peMeLLOoK KOHTPaCTUPYIOT C Yep-
HbIMW KOpnycoM u uudepbnatoM. ToT e 3dpdekT
UCMONb3YeTCA B YePHO-XXeNToW. TpeTbd BbINOIHe-
Ha B bonee yTOHY€HHOM CTUNIe: TEMHO-CUHUIA Nep-
NaMyTpoBbIN Ludepbnar B 0AHOW raMMe C Kayuy-
: KOBbIM peMeLLKOM.
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=2 NYCTb COMHLE NEYET

Jliobutenn roToBUTbL «C AbIMKOM»
3abbIBaOT, UTO Aaxe HaTypasbHble

B CONHEYHOM MPWUIE MOXKHO MOTO-

«YUCTble» ApoBa ABNAKTCA WUCTOY-  BUTb HE TONbKO TPAQMLNOHHBIE
ENIO0A BPOLE BAPBEKIO MM XKAPE- NEPLOBLINA MUCTOMET S1
HMKOM HE TaKOoro y>X HACTOro OAbIMa.  yyix 0BOLLEW, HO M CYN, CYDNE U PEPPER SPRAY GUN 3M®EK-

Y10 yx roBopuTh 0 bBbiToBOM raze — AAXENUPOTH
WM OpeBecHOM yrie, TpebywouleM

TMBEH HA PACCTOAHWIA 0O
50 M, MPKU 3TOM B TOMHOM
NPULUENTWBAHWIW COBEP-
LUEHHO HET HEOBXOOMW-

MCNONb30BaHMA XMAKoCTeM ONA pactonku. Vzobpetatens [laTpuk MOCTM.
LllepBMH co3nan nageanbHbi aKkonornyecknit rpuib GoSun, KoTopbli

Ke npodaeTcd BO MHOTMMX OCCUMMCKUX WMHTEepHeT-MarasmHax. ﬂ,ﬂﬂ
o : ' —> 3ANATH MNEPLLY

3TOro rpunsa He TpebyeTca HUYero, kpoMe conHua. OcHoBa KOHCTPYK-

umn GoSun - Tpybka M3 bopocunukaTHoro crekna, pacnonoXxeHHad be3onacHoOCTb pPoAHbIX M BAU3KUX — NPUO-
B LMAWMHOPWYECKOM KOPMYyCe M3 HEPXaBeWKU, KOHLEHTPUPYIOLLEM Ha puTeT ANa Nboro HacToALLEro MYy>XHYMWHBI.
HeW cCoNHeuHble nyun. lemnepaTypa BHYTPW TPybKK, Kyda BMellaeT- [lepuoBbik pacneinutens s1 Pepper Spray
ca novtn 1,5 kr npoaykros, gocturaet 290°C. CaM rpunb AOBOSIBHO Gun BbLIPYUUT B CIIOXKHOW cUuTyauun. Benu-
KOMNakTHbIKM — 68x 20x 13 cM, BecuT BCero 3 Kr U cHabxeH yaobHbIMK KW LLAHCbI, YTO ero gaxe He NpuaeTcsa npu-

pydYkamMun o9 nepeHocKu.

MEHATb — pacnblnuTens s1 BBIMAANT Kak
HacTosilwee boeBoe opyXne U yxXe O4HUM
CBOMM BWAOM cnocobeH OTNYrHyTb 310-
yMblLUNeHHWKa. B KoMnnekTe npwnaraoT-
ca 7- n 10-3apagHasa obonMel ¢ NepLoBbIM
CrpeeM U CNe30ToUMBLIM ra3oM. KOHCTPYK-
LLMA NUCTOoNETa NCKAoYaeT CNyYanHyto pas-
repMeTM3aumno 6annoHoB ¢ YyraekmucnoTou,
KpoMe Toro, CnyckKoBOW Kpr40K CHabxxeH
ABYXCTYNeH4YaTbiM NPeLoXpPaHUTENEM.

< 3

®

=2 11I0Y TPAHCOOPMEPA

B CIDEIHTE]CTH‘-%ECKH}{ CIJM.J'I bMdX HdCTO MNOKA3blBAOT 4OMa, B KOTOPDBIX MOTONKKW N CTEHDI
npefCraBnAT coboW ruraHTCckme IKPaHbl. AnoHckasa komnanua Cerevo npefdnara-
eT I_IPDCTDI::I N OTHOCKHTEJIBHO r.El,ll':"fLI..IiEE|iI:sIl::l cnocob BOMAOTUTL 2Ty MOAEK B XKN3Hb. FPo-

boT-npoekTop [1pron MoXeT CaMOCTOATENBHO NepeMeLLaTh-
CA No AoMy, NpeBpalasn nwby noaxoasailyo NOBEPXHOCTh
B UMPPOBOX AUCnien BbICOKOro paspelleHns. Ecnu Bbl 3a-
XOTUTE MPOCHYTLCS, CKaXxeM, Nog 3Byku neca, lipron npu-
efleT K BaM B CMNafbHIO M MPOKPYTUT HY>XXHbIM POAWK Ha Mo-
TONKe Haf KpoBaTblo, @ 3aTeM NocsiefyeT 3a BaMK Ha KyXHIO,
4Tobbl NOKasaTh yTpeHHne HoBoCcTU. B paboueM cocToaHMM

poboT-TpaHchopMep nmeeT 80 CM B BBICOTY, B CNALLEM peXyVMe — BABOE MeHbLUYIO.

Pas3pelweHune npoektopa coctasnsnet 1280x 720 Touek, a apkocTb 250 nMm. C paccro-
aHWUA 3 M Tipron npoeunpyeT nsobpaxeHwe anaroHansio 203 cMm.

Ond YNPABNEHWA POBOTOM-MPO-
EKTOPOM TIPRON PASPABOTHHNKH
BEbINYCTUIW NPUNOXKEHWE OANA
CMAPT®OHOE HA ONEPALIMOHHOW
CUCTEME ANDROID.
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" aXiblh apoMaT Mnpo-

DIOR HA AJIUHHOUN |
UKto. Ha ctapTte pabo-

nu CTAH u“ “ TaloT caMble NeTyque
KOMMOHEHTbHl — Jer-

Kine Monekynbl, nato-
e HeHaBA3UMBbIE
M HEeXHble 3anaxu.
KpyTble BUpPaxu POXKAOAOT HOBbIE HOTHI,
noka He pacKpoeTcsd OCHOBa KOMMO3W-
LKW — 3anax, KoTopbiv NpuaaeT MHAUMBMAOY-
anbHOCTb W xapakTep. [1o GuHMLLAE oXoasT
caMble CTOMKME U BBIHOCMBbLIE — TAXeNbIe

N MyKecTBeHHble HoTbl Dior Sport.

O OH

H3C—O

HO

[MPUBABJTAA OB0OPOTLI 3AMAX NMOBEBI

HACTAPT

CTapToBYHK HOTY B2pPbIB- CeppaLe roOHOYHOro OcHoea koMnoznymK Dior
HOMY W 3HEPTrUYHOMY apToMobung - MoTOp, Sport - KpenkKkui My>XecT-
apoMmaTty DioR Sport paet acepile apoMarta - BEHHbLIN 3anax kegpo-
MPMCOBOR UNK dKan- e@rocpenHAq HoTa. Ee Boro adMpHOro Macna.
KoBoe Macno. [lnaero Bbl YCNBIWMKWTE Yyepes ErornagHas MonekKyna
NONYyYeHWS HCNONbL3YIOT HeCKONbKO YacoB Nocne YCTPOEHAa TakK e CNOXHO,
PACTEeHWSA C HEXXHO-G KO- HaHECeHWS: 3TO TEPNKUHK KakK CTanbHOW Kapkac
NeToBbIMM LLBETAMM, HO zanax uMbupa. CBoum Gonupa. OHa coCTOMT M3
B X0oO WOYT He COUBeTHAd, Y3HaBaeMbIM apoMaToM ABYX yrnepolHblX Konel,
3 KOpHEeBWLL A, KOTOpbIe MMBKUpb 06A2aH 3MHrube- CeMWYNBHHOro U Na-
TPU rofa BelfepXueawnT peHaM — BelllecTBaM U3 TUJYNneHHoro. [1ea atToMa
B NPOXNafHbIX NOLBANAX. KnaccarTepneHoe bonk- yrnepofa B CEMMYNeHHOM
B pezynktaTte Mmegnex- Wwe Bcero 3MHrnbepeHoR KOAbLUE CBA3ZaHbl MOCTK-
HOW pepMeHTaLMKn B H1X B KOpHeBWLLaxTaH2a- KOM M2 KOBANeHTHbIX CBA-
CHHTE3IUPYETCHA MPOH - HUICKOro MMBUPS, rae ux 3ei M aToMa yrnepogaa. Ee
CNOXHAA UMKNIMYecKas CUHTe3 naet ocobeHHo MONTeKynapHasd Macca 1ak
MOfeKynac HenoBTOPM - aKTUBHO bnarofaps xap- BenWka, UTO HOTY Keapa
MbIM TOHKWM 2aMaxoM. KOMY CONHLY ADpUKM. Bbl NOYYBCTBYETE TONLKO
Ha GUHMWLLIe.
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=2 NOABEM C [NYBUHbI

“To genaeT BoAOHENpoHMLaeMble Yachl 4anBepCKMMM? BO3MOXHOCTL paboTaTh
Ha bonblon raybrHe? Ocobo veTkui umdepbnart, xopoLlo pasNuunMbiA B MyT-
Hown Boge? Vnn, moxeT, bbiTe, 0D0L0K OQHOCTOPOHHEro BpalleHWs, No3Bond-
OWNKM UKCMpoBaTh BpeMa norpyxeHna? C MomeHTa noasnenus B 2009 roay
yacbl c aBToMaTMUeckM MexaHnamom Oris ProDiver Chronograph ycraHosmnm
HOBbIM CTaHAapT B obnactu npodeccmoHanbHbIX JaMBEepPCKUX YacoB, Tak Kak
npy paspaboTke MX KOHCTPYKLUMWU NPUHUMMANMChL B pacyeT He TobKo 3TU Tpu
dakTopa, a kyaa bonbwe. B HbiHewHeM rogy Oris ProDiver
Chronograph Bo3BpalwaeTcd ¢ WM3MEHEHHbIM [OM3aNHOM,
YAYULLEHHbIMW XapakTepucTukamy 1 besynpedyHbiMmM peko-
MeHOauusaMuM gansepos. Jlerkni 31-MuanmMMeTpoBbIN TUTa-
HOBbIM KOPMYC, COXPaHALWMM BOLOCTOMKOCTb Ha rybuHe
no 1000 m, pononHaeT 3anateHToBaHHas Oris cuctema opu-
eHTauun n ¢ukcaumm obogka Rotation Safety System.

HOBGLIE YACHI ORIS
PRODIVER CHRONOGRAPH
NPEQNATAIOTCA B NON-
HOCTbIO BOAOCTOMKOM
KEWCE, B KOTOPOM XPA-
HWTCA OONONHWUTENBHBIW
PEMELUOK M NMPUCNOCOBE-
JIEHWE ONA 3AMEHEI
BEPACNETA UM PEMELLKA,

PEKJTAMA

'vp nokynarens = COJTHEYHBIE YACH

| lepBas pakeTka MMpa HoBak LKoKoBMY CTan NocnaHHMKoOM KoMna-
Huu Setko B 2014 roay. HacTele nyTewecTBnsA — boNbLLIOW CTPECC, HO
C HOBOM AMMUTUPOBaHHOW Mogenbto Astron GPS Solar World-Time,
BbIMYLLEHHOW B €ro 4YecTb, 3HaMEHMUTBIM TEHHUCUCT MOXET HaCTPO-
UTb MECTHbIM YACOBOW NOAC OAHUM Ha)XaTneM KHONKW. Yackl coegu-
HAKTCSH CO cNyTHKUKaMM GPS, Mcnonb3ysa Tofibko 3Hepruto ceeta. [lo-
CNefHsas MofeNb C HOBbIM KanubpoM 8x 22 nonydmnacek KoMnakTHee
Opyrux 4acoB M3 Konnekumn Astron: ee TonwmHa Beero 12,4 mMm. Ha
Lundpepbnate BCe Nokasatenm nepeHece-
Hbl B OTAENbHYIO 30HY, YTO NPUAAET YacaMm
ocobyto aneraHTHocTb. Astron GPS Solar
World-Time obecneunBaer Bcé Heobxo-
nuMoe 6e3 M3NULLIECTB — 3T0 UMEHHO TOT
cnydan, Korga 4em MeHblle, Tem JydLue.

MHDOPMALIMA O TOM, TIE MOXHO KYTTWTE TOBAPHI,
YNOMAHYTHIE HA CTPAHMLLAX XYPHANA

C.4 NHACbMO PEOAKTOPA

Breitling, Mocksa: yn. [letposka, 17, c1p. 1
Calvin Klein, Mocksa: TU «llBeTHoWn» LIBeTHOM
b-p, 15, c1p. 1

Ermenegildo Zegna, MockBa: TpeTbAKOBCKUN
npoespn, 1/3

Lanvin, MockBa: TpeTbAKOBCKWUIW Npoesf, 4
Montbhlanc, Mockea: TL [ ¥YM, KpacHas nno-
Wwaib, 3, TMHKUA 1

C. 10 NHCHMA YHTATENER www . gillette ru
C.42 B OH{HAAHHH BEMHOCTH

www. Kanzler-style.ru
www. levi.com

Www. mascotte.ru

www . watches.ru/Guess

C.80 TO 4T0 HALD

Kyaa seayT cTpesnkm www.breitling.com/ru
Ha gpnuHHoM gucTanumu www.dior.com
[MopbeM ¢ rnybuHel www.oris.ch
ConHe4Hble Yackl www.selko.ru

HeTbipe obpasa gXeHTNbMeHa
givenchybeauty.ru

Nyxogaa cumdoHmMa www.bosch-home.com/ru
MopcTaBuTh Weky www.panasonic.com/ru
BoeHHada To4HOCTb Www.slava.su

TuwwuHa n nopapok clean.tefal.ru

[lober oT cyeTol www.gant.ru
www.danielwellington.com/ru
www.guess.eu/ru

breathe.geox.com/ru

KONNEKLUWA ASTRON

GPS SOLAR C ®YHKUWEWN
KOPPEKTWPOBKW BPEMEHW
MO CNYTHWKY — NIOBUMOE
NETULLE SEIKO. EMY OCTA-
IOTCA NYYLLWE WHHOBALLM A
AMNOHCKOWN KOMMAHWM.
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YETBIPE OBPA3A IDKEHTJIbMEHA

MHOIFOBEKOBYIO MCTOPMIO CYLLeCTBOBAHWA 3aKkpbiTbiXx KIYOOB 0N OXEHTNbMEHOB MEHHANI0Ch
MHOroe: TpeboBaHMA K MPOUCXOXKAEHMIO, MONOXEHWIO B 0DLLECTBe, AOCTATKY W Aaxe nonutuye-
CKWUM B3rnanam. He MeHANOCh TONBKO OOHO — HACTOALLMA OKEHTAbMEH OoMKeH bObiTh 3neraHT-
HbIM, MY>KECTBEHHbLIM, YyBEPEHHbBIM B cebe 1 ranaHTHbIM. V], 4To ocobeHHO BaXkHO B HEMPOCTOM
XX| Beke, - npu nobbix 0bcToATENBCTBAX OH A0/KEH COXPaHAThL NO3UTUBHbIM XKU3HEHHbIW Ha-

cTpon. Cepusa apomatos Givenchy Gentlemen Only cozgaHa gnda tex, KTo rotoB COOTBETCTBO-

Bdib 2TWM BblCOKWMM CTdHAQPTdM.

GENTLEMEN ONLY CASUAL CHIC

e

ECTECTBEHHAS NPUBNE-
KATENBHOCTb U HACTO-
ALLLEE MY>KCKOE 0YAPO- _.,
BAHME NPOABNFIOTCH HA i '
CMNOPTUBHOW NNOLAAKE, =
3A PYJIEM ABTOMOBUNY

WK B MYTELUECTBHUM MO .
FOPHONBIDKHBIM CKITOHAM.

APOMAT GENTLEMEN ONLY

CASUAL CHIC KOM®OPTEH

A9 MY>KYMH, KAK BTOPAH — —
KOXKA. OCTABASICh BEPHBIM - —

OPUTMHAJIBHBIM HOTAM GENTLEMEN

GENTLEMEN ONLY, OH TEM ONILY

HE MEHEE QEMOHCTPUPYET W

COBCTBEHHYH MHOWBW- GIVENCHY =

OYANBHOCTb. BNMATOOAPS s .
TPUO KAPOAMOHA, UMBUPS . ('l‘-NolﬁthM EN
Y MOXOKEBEJIBHMKA 9TOT ,
NMPAHbIW CBEXKWN APOMAT GIVENCHY
YCMNELUHO COMETAET B CEBE
SHEPTUIO U CUNTY.

|

e

GENTLEMEN ONLY INTENSE

NMPUTATATENbHbIW
GENTLEMEN ONLY INTENSE
NPEAHA3SHAYEH 0n4
MYXXYWH, HE BOALLMXCS OT- : — _
KPbITb CBOK) YYBCTBEHHYH GENTLEMEIN
CTOPOHY. FMYBOKMIA APOMAT ONLY

C AKKOPOOM KOXXW CO3OAET GIVENCHY
ATMOC®EPY COBJIARHEHKA. | | G
CUNBHYK MATHETUYECKYHD
KOMMO3ULIMKO GENTLEMEN
ONLY INTENSE NOOYEPKW-
BAET HOTA AMBPbI. ®JTAKOH
U3 OBIMYATOIO CTEK/A
MY>XXECTBEHHOW ®OPMBbI,
HANMOMUWHAK LMK ©IIATY
AHCMTMACKOrO IXKEHTNb- _
MEHA, PA3PABOTAH =
COMMACHO OBLLEMY CTUNHD

GENTLEMEN ONLY. ABCO-

JNKOTHO YEPHbIWA ¥ BEPLL K-

Hbl, OH CNOBHO MOMPYXXAET

HAC B TAUHBI HOYMW.

e e

ONLY
GIVENCHY

* ABSOLUTE

R I R R [ |

= -]-:j'-ﬂnfi'-ﬁ-'ii

F % R T

GENTLEMEN ONLY

CBOWM 3JIETAHTHEIM
LUNNEM®OM GENTLEMEN
ONLY IAET HOBOE TOJIKO-
BAHUE KNACCUYECKUM
MY>XCKWUM MAPOHOMAM.
3TOT M3bICKAHHBLIA OPE-
BECHbIV APOMAT B CTUJE
«HEOPOMAHTW3M: BbiN
CO3[AH 019 COBPEMEH-
HbIX AEHAWN, NETKO U
BECMEYHO AEMOHCTPUPY-
WX APKYH UHOWBW-
OYANBHOCTb. B BEPXHMX
HOTAX OLLIYLLLAETCS NPH-
HAA CBEXKECTb 3ENEHOI0
MAHIAPWHA, PO30BOI0
MEPLIA, MYCKATHOIO OPE-
XA W INCTHEB BEPES3bI.
FNYBUHA K MOLLb PAC-
KPbIBAKOTCH AKKOPAOM
OPEBECHbIX HOT KEAPA,
MAYYNM M BETUBEPA,
NOAYEPKHYTBIM HOTOW
NALAHA.

GENTLEMEN ONLY ABSOLUTE

CNEAYA TPAOMLMNAM
KNACCHUYECKOID APOMATA
GIVENCHY GENTLEMAN,
COSOAHHOTOB 1975 TOLY,
MAP®HOM GENTLEMEN

ONLY ABSOLUTE COYETAET
B CEBE WSbICKAHHOCTb

M POCKOLWB. B ETO KOM-
NosLM NMPOXNAOHOE
3BYHAHWE EEPTAMOTA
OBBEAMHWINOCE C TENJIBIM
TPAO LUADPAHA, MYCKAT-
HOI0 OPEXA N KOPULbI.
ACNONHUTENBHYH
FNYBWUHY NMPHUOAET OY3T
CAHAOANOBOIO AEPEBA

1 BAHWITKU. MATOBO-HEPHOE
CTEKNO ®NAKOHA HATMMOMMW-
HAET BJTIATOPOOHYH TKAHb,
A KPACHASA LLIENNKOBAA
ITHUKETKA C HASBEAHMW-

EM - NNEWMBJ CONUAHOTO
BEPEHIA.



s EsdbsdbadnedpeEn
# #

L ENEELI AL RN AL R RN
L ] # @

LER TN LS ]
.

LR RN
o

LT T EA L PR E RN N R RN ]
5 W ¥

LER LN L LT ]
&

LR R
&

®EBPASIb 2017 / MONYASAPHAS MEXAHUKA 89

K TPAOWULMOH-

= ﬂ.yxo BAH HBIM PEXU-

MAM HATPEBA

CM M(DOH MH [YXOBOIO LLUKADA
NUHENKH

SERIE | 8 MOXHO

Kakum TpeboBaHMAM A0NXKHE OT-  A0BABUTH MUK-

geYyaTb COBpPEMEeHHasa KyXaHHas ﬁiﬁﬂ?ﬁﬁ.{]ﬁ’ﬂ;ﬂ
TexHvka? [apameTpos MHoOro, Ho  (PHEDE B A
rnagHoe, 4Tobbl roToBUTL BbiNO WK NAPOBAPKH.
nerko v NpusaTHO, a bnoga nonyya-

JINCb BKYCHbIMW. HOBLIE OyXOBble

wkadbl Bosch nuneriku Serie | 8 nomoryT
0OBUTBLCA HauNydWmnx pesynsTaToB MNpu
MUHUMYMe ycunun. Lna Havana paboTbl
NOCTaTOMHO MNPUKOCHOBEHWA K MOBOPOT-

HoMy nepekntodatento Control Ring ¢ anc-
nneemM, KOTOPbIM MOACKAXET HYXHbIW pe-

XM, CeHcop PerfectBake ynpasnqaeT scem
NpoLEeccoM roTOBKU U NofaeT curHan, kor-

na bnwgo rotoso. lepMmoldyn PerfectRoast
TULATENbHO KOHTPONUPYET BHYTPEHH 00
TeMnepaTypy npwv NPUroToBAEHUN MACE,
NTUUbI M pblbbI. PexXxiM Harpesa «4D-rops-

4MA BO3AYX» PaBHOMEPHO pacnpefenser
rOpsaYMK BO34YX MO BCeW Kamepe LWkada.
bonblue He HY>XKHO NoabupaTe NpaBUIbHYIO
BbICOTY YCTAHOBKWM MPOTUBHSA — pesynbraTr

Ha BCeX YpoBHAX DyneT besynpedHbiM.

> BOEHHASI TOYHOCTb

ECNUW Bbl CNELLIN-
TE, TO MOXETE
NOCTABUTbL EPUTBY
ES-LT8N HA CPOYHYIO
NATUMUHYTHYIO
MoO3APALKY - 3TOrO
EYLOET AOCTATOUHO
19 OIHOro NoA-
HOLEHHOIO CEAHCA
EPUTBA.

4___—#‘

= NOLACTABUTbL LLEKY

laeanbHo rnagkoe M NpuTOM ObICTpOEe M KOM-
bopTHOE BpUTbe — MeyTa KaX40ro COBPEMEHHQOTO
MY>KUMHBI. [1pon3BoauTenn anekTpobpuTe NocTo-
AHHO M30DpeTatoT HTO-TO HOBOE, HAAEACh €CNN He
N0CTUYb COBEPLUEHCTBA, TO XOTS bbl NpUBAN3NTL-
cA K HeMy. Hogaa npeMmuansHaa mogens ES-LTEN
OT KOMMaHuK Panasonic — oyepegHoOuW LWar B 3ToM
HanpasieHuK. Knwdesaa ocobeHHOCTb OpUTBLI -
BCTPOEHHbI CEHCOP, aBTOMaTUYeCKN perynmnpyto-
LM CKOPOCTb BpalLleHWsa Apnratens M aMnamtyay
NBWXEHWUA Ne3BWM B 3aBUCUMOCTM OT MNOTHOCTH
LLEeTUHbI. [Tpy 3TOM He TosIbKO NoBbLIWAETCA KaYe-
CTBO BpUTLSA, HO M CHMXKAETCH Harpy3ka Ha Koxy,
4TO UCKIOYaeT BO3MOXHOCTb pasapaxernusa. [py-
raf ocobeHHocTb ES-LT8N - 310 0lMH U3 caMblx
BbICTpbIX Ha PbIHKE NUHEWHbIX ABWraTenen, cno-
CoBHbIN coxpaHaTk 13000 06/MuH BNAOTL A0 NoN-
HOW pa3pAnKM akKyMynaTopa.

Yackl «Cnasa» bbinK WKpoOKo n3BecTHbI He Tonbko B CCCP, Ho 1 3a ero npepgena-
Mu. [Topon nonoBuHa Bcew npogykumMmn Broporo MockoBCKOro 4acoBOro 3aBOAa,

KOTOPOMY MpUHagnexana Mapka, YXo4una Ha 3KC-
nopT. HYacel Toproeon Mapku «CneyHasz» U3 cepumu
«[podeccuoHan» - caMmble AOCTYMNHbIE N CaMble Ha-
O0EXHble OTeYeCTBeHHbIe Yachl HA pPblHKE BOEHHOro

CHaps>keHUd. [1poyHble 1 be30TKasHble, OHWU MPOLL-
NIN UCMBITAHUA BO BCeX FOpaYMX TOYKaX COBPeMeH-
HOCTW. B HUX BCero B Mepy: KOpnyc U3 HepXkaBeloLLen cTanu, BoA0YCTOMUYUBbLIN 40
100 M, npoyHOe 1 HafaeXXHoe MUHepasibHOe CTeKN0, YETKUIN, OTIMYHO CUYUTbIBae-
MbiK Uudepbnat. Markoe cBeveHue CTpesiok U LUGP B HOYHbBIX YCIOBUAX TOYHO
onpedenut «Bpema Y» 1 He CTaHeT AeMacKMpylWwmnM pakTopoM and bouua.

MEXAHW3MbI, UCMNOJIb3YEMBIE

B MOOENAX CEPUA «CTNELHA3
MPOGECCHUOHAN», NPOXOOAT A0-
MONMHUTENBHbIE MCMBITAHWUA HA
TOYHOCTL M CHHUTAKOTCA CAMBIMW
HAOEXKHbBIMW B CBOEM KJIACCE.
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= TULIWHA
1 NOPSA0K

Y becnopfagka ecTb OOHO 3aMe-
YyaTeNbHOe CBOMCTBO — OH MOXeT
BO3HWKHYTL B JiloOOM MOMEHT. He
KaXAbll PUCKHET B3ATbCHA 3@ Mbl-
Necoc paHHWUM YTPOM MAW NO3AHMM
BedepoM. Ho Tenepb 3Ton npobne-
Mbl CYMTaKTe YTO HeT: becllyMHble
nblnecockl W3  konnekumm lefal
Silence Force He Tonbko obecneyvar
NpeBoCcXoAHoe KavyecTBo YybBopKy,
HO W no3aboTaTcs 0 Makcumanb-
HOM KOMQOpTe ONA BaC W BalLWX
bnmskux. Konnekumsa npepcrasne-
Ha OBYMA MoensaMu — npeMuanbs-
HbIM NblflecocoM Silence Force 4A
n TonosoW bOe3melkoBoW Moje-
neto Silence Force Multicyclonic,
OCHalLleHHbIMK cucTemol Silence
Technology. YpoBeHb LiyMa obenx
HOBMHOK B aKTMBHOM pexXmMme COo-
cTaBngeT oT 66 Ao 68 ob, 4To cooT-
BeTcTByeT obcTaHoBKe BO BpeMs
cnokoWHoro pasrosopa. BknoudeH-
HbIW Nblecoc DoNblUe He 3arnywmT
nobuMbIN cepuan, He HanyraeT Ao-
MalLUHUX NUTOMUEB W He pasbyguT
NeTen B coceHen KOMHarTe.

BAKHAA OCOBEHHOCTE THUXWX
MbINECOCOB SILENCE FORCE
MULTICYCLONIC TW8B370RA OT
TEFAL - WHHOBALWOHHbIA MO-
TOP C YBENMWYEHHbBIM CPOKOM
CNY>KbBbl, N0 NMPOU3BOOW-
TENBHOCTW HE YCTYMAOLWWA
BbICOKOMOLUHBIM MOOENAM.

I'UI.I“,-! '

—

=2 NOKPYTUTb Y BUCKA

YMHbBIW TPALYCHUK WITHINGS
THERMO OBMEHWBAETCH OAH-
HbIMW CO CMAPT@OHOM KN
NNAHLWETOM YEPE3 BLUETOOTH
WNKU WIFI-COEQMHEHMKWE.

Ecnn Baw pebeHok BownTca rpagycHUKOB MK
NPOCTO HecnocobeH NocMaeTb CNOKOWMHO He-
CKONbKO MUHYT, smart-Tepmometp Withings
Thermo cepbe3Ho obnerdut BaMm McnofHe-
HUe poanTenbcknx obasaHHocTen. ng Tou-
HOroO M3MepeHnsa TeMnepaTypbl 3TOT rpamyc-
HUK AOCTAaTOYHO BCEro NMLWb Ha fBe CeKyHAbl
NoAHecTn K BUCKy Manbllwa. Ha cerogHs
Withings Thermo, noxanyin, camblil TOYHbIM
1 Be3onacHbIM M3 NPUCYTCTBYIOLLMX HA PbiH-
Ke TepMoMeTpoB. K TOMy Xe OH AaeT LeHHble
COBETbI C MOMOLLBIO CMelManbHOro Npunoxe-
HUA ONA CMapTPOHOB. ECnn pebeHok boseH,
rpagycHUK byLoeT perynapHo HanoMWHaTh,
4TO MPWLLO BPeMsi oYepegHOoro n3MepeHus.
A eLLle ero Kopnyc noaceeurBasTca 3eNeHbiM,
OPaH>XeBbIM NN KPAaCHbIM LBETOM, B 3aBUCH -
MOCTW OT TOT0, HACKONbKO TEMMEPATYpPa BhilUe
HOPManbHOMN.

=> CBETALLEN NOXOAKOWN

HetctBo ponxHo bbITh apkuMm! Yem Xe nopafgoBaTb pe-  AETCKUE KPOC-

COBKM SKECHERS

DeHKa B NpengaBepuvi BeCeHHero cesoHa’” Kpoccoskamu, NON3APSKAIOTCS
BCMbIXMBAWLWMMK OFOHbKaMM Ha KaXX[oM Luare, yxxe HUKo-  1EPES CTAROAPT-

Hbl1 MOPT ®OPMATA

o He yanBWilb... WKW }f,ﬂ,HEMLLII:? Bce 3aBUCUT OT KoAMYecT- MICROUSB, NOAOHN-

OET U WWHYP ONg

Ba OroHbkoB. HoBble geTckue kpoccoBku Energy Lights oT  TeneooHA. ogHa

Skechers 3actapar nwboro pebeHka nodyBcTBOBaTH cebs

JAPAOKA NOOJAPUT
A0 WWECTH HYACOE

38e340u. [lo Bcen nogowse pacnosaratTcd 18 LBeTHbix BECEILA.
naMn, CBeTALLMXCHA CEMbIO pa3HbiMK LBeTamu. LiBeTa Mox-
HO NepeknYaTh, AeflaTb X Mepuaklwmmn. Bee ynpasne-
HWe yaobHO OpraHM30BaHo Yepes ofHY KHOMKY Ha A3bluke,

OHa Xe CNYXWT AN BKIIIOYeHWS
1 BbiKtOYeHMA. KpoccoBkM 3a-
PAXKATCA Yepe3 CTaHAapTHbIM
nopt microUSB, ogHow 3apsg-
KW XxBaTaeT [0 LecTu 4acos.
Bce Apkue mMogenu ANA Manb-
YMKOB M OeBodek oT Skechers
npeacTaBfieHbl B MarasmHax
ceTn «CnopTtmacrep».




OEBPAJIb 2017 / NOMNYNAPHAA MEXAHNKA

WEEKENDER FIT YACHI DANIEL
WELLINGTON
KNACCHYECKIWH CLASSIC BLACK
LWEPCTAHOM
MADKAK HA OBYX HACbI CLASSIC
MYTOBMLIAX CO BLACK B CTUNE
LUAMLUEW C3AON «[1PEMMN»
ONA CBOBOOk OT DANIEL
NBUAKEHWNA WELLINGTON
NMPHUOAET HE- C Y1bTPATOH-
GOPMANBHbIN, KM KOPMYCOM
HO MPW 3TOM YAOBHO CHUHRT

PECNEKTABE/ b- HA 3ANACTBE
HbI BU L. W BYOYT YMECTHE
KAK HA CBETCKOM
PAYTE, TAK 11 HA
NPYKECKOW
BEYEPMHKE.

& ¥ L
Y ¢ B

PEMEHbE GANT DIAMOND

PEMEHbD GANT DIAMOND - CTA-
TYCHbIW 3NEMEHT FTAPOEPOBA.
HATYPANBHAA TENAYBA KOXKA -
KGPUYHEBLIM YENPAK - HE
TOJIBKO OTAWHHO CMOTPKUTCA,
HO OBNTALAET MOBbILLEHHON
M3HOCOCTOMKOCTbIO.

BYMAMHWK GUESS

MY CKAS MOOA OTIMYAETCS
BLICOKMMW TPEEOBAHUAMM

K CTPOTOCTW OETANEN. KOWENEK
GUESS - 3TO HE TOTbKO MPAK-
TUYHBI A AKCECCYAP, HO W 0dKH
N3 BAXHEMLUUX ANEMEHTORB
UMWUIDKA NPEOCTABUTENER
CUNBHOO MOMA.

BEPHOKW GANT

KOM@OPTHBIE M CTUJIEHLIE BPIO-

|7 cnex nobera 3aBUCUT OT K GANT HE CTECHRAIOT IBUKE-

O HIW BNATOOAPA OOBABMEHIIO
TO10, HaCKONBKO Oh Dbl B TKAHb BONNOKOH 3NTACTARA.

B TAKWUX YOOBHO MPOrYAUBATHCS
TWATebHO CNfiaHMPOBaH. B MAPKE MW CUOETH 3A BAPHOM

TyT BaxkHa nobag Menoys, - CTOMKO,

KaXias geTalb MMeeT '
3HayeHwne. [lna Tex, Kro \

He nobut MYCKaTh BdXHbIE Y B NOMELWER A WITI4 HA YTHALE,

pi O
y 8 B OBXWTAIOLLEM CBETE CO-
Aena Ha caMoTek, Mbl fpeacraBademM CBOIO XX OUTOR WAV 0D [OKAEM HA

rnaH-cxemy nobera oT noscegHesHocTU. OHa = CTATUOHHOM KOHLIEPTE = 31IE-

; FAHTHBIE «OblLUALME» BOTHHKH
OTHHWHHO Nnojounaetr TemMm, KTO CTpeMWTCH Bbl- GEOX COXPARAT BALLW HOT W

§ B KOMOOPTE
PBaTLCA W3 NAeHa HafoeBUlen cyeTkl, YTOoDH
NPOBECTN BPEMS B APYXKECKOW KOMMaH WM.

BEOTUHKW GEOX
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UbpazoeaHue: YHUBepcuTeT Kutacaro, LLikona peibonoectea

Hp()gp QUHEIE HAMEKYT
Hopu TomuTe!

AMNOHCKNW XYOOXHMK BEPEXXHO COBMPAET MEJIKYHO PbIBELLUKY U OPYT WX
MOPCKWUX XXKUTENEWN, KOTOPBLIE HE HY>XXHbI MECTHbBIM PbIBAKAM. A 3ATEM MMPE-
BPALLAET UX B NMPON3BELEHWUA WCKYCCTBA - MTPO3PAYHbIE HATTOMWHAHWH
O YEJTOBEYECKOW AJTYHOCTMN.

CHUTAETCH, HT0 OKOJIO 85% ncnonb3yeMbiX YeNoOBEKOM
pecypcoB MupoBoro okeaHa YpesMepHO 3KCNAyaTUpYHOTCA,
MCTOLEHBI MK Y2Ke KoNnancupoBanu, a ux obbeMsl cokpa-
TUNKUCb B AecATb 1 bonee pas.




blbak B HAnoHun - bBonblue 4yem
pbibak. Mope U KOpMUT, U BOOX-
HOBMIAET MeCTHbIX XXUTeslel ThbICH-
yenetuamu. laxke B Mukpodnope
XUTenen cTpaHbl 0bHapyXUBaloT-
cq bakTepumn, no3songdioLme nyyiie
yCcBauBaThb YrNeBoAbl U3 KpPacHbIX
BOJOpPOC/Een, a Ha CaMoW 3HaMeHUTOW KapTUHe XOKy-
cad NeHUCTbIN Ban HaKpblBaeT pblbaLKyio NOAUYOHKY.
PbibakoM bbin 1 Mopu ToMuTa — OH 3aKOHYMA KO-
nefXx W ao 25 net npopaboTtan B Mope U C MOpeM. 3Ty
CBA3b OH COXpaHAeT 4O CUX MOp, Y>Ke NoYTU AecATb
JieT CBOeW Xy4Oo>KeCTBeHHOWN Kapbepbl. bonblKnHCT-
Bo 06pa3yoB, koTopble Vopu ncnonb3yeT B paborax,
OCTaBNAT eMy pblbaku, KOTOPbIX OH perynspHo Ha-

OEBPANb 2017

BellaeT Ha npucTaHun. Kak npaBunno, XyaoXHUKY 4o-
CTaeTCH MesioYb, NONaBLLAAcy B CeTU, HO He rogHas
015 NPOAAXKMU.

«Mbl, N10AN, OCTaBNAEM CAULIKOM MHOMO MYCO-
pa — cynepMapkeTbl U pecTopaHbl MOCTOSAHHO Bbl-
bpacbiBaloT UCMOPTUBLLUMECH UJTU AaXe ellle He Co-
BCEM UCNOPTUBLLMECS NPOAYKTEI», — 0bbAcHMN Nopwu
Tomuta «llonynapHon MexaHuke». B caMoM gene,
no cratuctuke [lpoAoBONBCTBEHHOW WU CeJibCKO-
xo3ancTeseHHon opraHmsaumn OOH, exxerogHo Yeno-
BEYECTBO OTNPaBAAET B 0TX0Abl 0kono 1,3 MApA TOHH
MULLEBbIX NPOAYKTOB, @ U3 BbIIOBNEHHOW pbibbl Ha
CBaJike OKa3blBaeTCA NMPUMeEpPHO TpeTb. «CKONbKO
e 3TO XU3HEeWN?» — BO3MYyLLAeTCsa XYAOXKHUK. He-
CMOTPS Ha Kaxkylleecqa becceppgeune, ¢ KOTOPbIM

NONYNSPHAS MEXAHUKA 89
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Wopun npenapupyeT cBon obpasubl, BAOXHOBAAETCH
OH XaNoCTblo K NMPUPOLE, KOTOPY Mbl MyDUM 4acTo

bes BcAkoro CMbICna, 1 ntoboBbO K KpaCoTe, KOTOPYIO
He 3aMe4aeM.

N3 MEPTBbBIX B NPO3PAYHBIE
VickyccTBo He cnuwkom mHTepecosano opwm BnnoThb
no 27 net, Korfa oH Bnepsble 0TOpBancs oT N3yYeHuns
W Co3epLaHna MOPCKOW XN3HWU 1 YBNEKCS NOoCeLeHUeM
My3eeB K ranepen. «Paccmatpueas Bce 3Tm paboTsl,
9 MOHAN, YTO NPUPOAA W CEMOAHA NPEKpacHa Tak Xxe, Kak
Y OPEBHMX MacTepoB, — 3aMevaeT Xy4oXHUK. — A elle
MOHAS, HTO MOXHO NOJYYUTL HEYTO HeobbIKHOBEHHOE,
CoeVHWB NPUPoaY U McKyccTBo». B cneaytollme roabl
Vopu npobosan pasHble TEXHUKK, NbiITAACh 4ODUTHCH
3TOM0 COeAMHEHWs, NoKa He HaTKHYNCA Ha A0BOJIBHO
NPOCTOW MMCTONOrMYEeCKMA MeTo, KOTOPbIX NOMOT CO-
30aTb ero Camylo 3HaMeHUTYIO Cepuio.

CBom byoyuime npomsBedeHWA OH BbiMa4dmBaeT
B pacTBOpe KaJnmeBOW Lieno4vun, AobuBasicb 4acTuy-
Horo pacreopeHus BefikoB CoeanHUTENbHOM TKaHW,
nocne 4yero cbpabartbiBaeT TPMXPOMHBIM KpacuTenem
MaccoHa, nony4ad KpacHO-ManWHOBbLIM OTTEHOK AN
TBEPAOW KOCTHOW TKaHW W NOAYNpPo3padqHble, CUHEe-

3e/leHble LBETa OJ151 OCTaTKOB COeANHUTENBLHO0 Kosla-
reHa. «YueHble TpaTAaT Ha NonyYeHue Takx npenapaTtos
HECKONbKO fHen, 4Tobbl U3yunTb cBoM 0bpasusl, - [0-
baBnseT xynoXkHUK. — A xe paboTato Haj KaXablM Mo
HEeCKONIbKO MecsALLeB, MHOMAa A0 rofa, AobrBanch Mak-
CMManbHOW NPO3PaYHOCTU W KPacoTbl».

«He aymato, 4To 8 Kak-To ‘npuen” K UCKYCCTBY, -
NPOLONKAET OH, — CKopee, MOLACTPOUNCS MOof, Hero».
B AnoHun paboTbl ToMUTBI MOAYHYUAM LLIUPOKYO W3-
BECTHOCTb, HEKOTOPble akBapuyMmbl, My3en 1 ranepeu
npegnaraiT MNoceTUTENAaM Npo3padvHbie Npoussege-
Huga nod Mapkou New World Transparent Specimen.
ManeHbkue 3anasaHHble emkocTu Becom oT 10 no 200 r
NPOAAITCA NO BECbMAa YMEPEHHOW LeHe: «XoTesoch,
YTOObI KyNWUTb UX MOTAV W OETKW, HA CBOU KapMaHHble
neHbrn», — obbacHset Vopu. PaboTbl nokpynHee yxonaT
3a bonee cepbe3sHble €HLMN 1 C aBTOPCKOWM NOANMUCHIO —
MX MOXHO NPMOBpPecTu B Cepbe3HbIX ranepesx He TONbKO
B AnoHMK, Ho 1 3a MopeM, B Kutae, CLLIA, Espone, rge
lopu 4acTo cpaBHMBAIOT ¢ BpUTAHCKOW Cynep3Be3a0M
LambeHoM XepcToM. [lonynapHOCTLIO NONb3YIOTCA
OTKPbITKW, NocTepel M GOoToanbboM Npo3padHbiX XKM-
BOTHbIX, U faxe MobunsHoe npunoxeHue: «Mup Mounx
PaboT OTKPbLIT BCEMY MUPY», — XBaCTaeTCA XYL0XHMUK.

no AAHHbIM NOHAOHCKOIO
300JIOFTMYECKOIO OBLUECTBA,
3a nocnegHue 40 net rnobanbHas
YUCNEHHOCTb MOPCKKUX JKMBOTHBIX —
B TOM Yyucne W pbib - ynana egeoe.
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B CPABHEHMW C XEPCTOM

Bonpocbl 0 XepcTe, Hekorga LWOKMpOBaBLUEM MUP
npenapataMu akys W KoMbITHBIX B ¢opmaneaernge,
npecnenytoT ToMuTy perynapHo. «Bnepsble a3 yBuaen
ero paspesaHHylo nonosam KopoBy B UHTEPHETE, 1 OHA
cpa3y HanoMHWna Te obpa3subl KpyNHbIX pblb, aHaTo-
MWUIO KOTOPbIX A M3y4an B Koffiegxe, — Npu3HaeTcs
XYOOXHUK, pacckasbiBag 0b WHcTannaunm «Pasge-
NeHHble MaTb W AUTA», TAe ckaHianbHbln bpuTaHey
NpefcTaBun pacuUleHeHHbIX KOpoBY M TefleHka. — 3T0
MNOCAYXWUNO ONA MEHA TONYKOM, CUTHaNOM TOMY, 4TO
obbiYHbIe Npenaparbl MOryT CTaTk 4OCTOMHbIMW BHUMA-
HUA NpegMeTaMmn NCKyccTBa. HO B OCTaNIbHOM A B HEM
COBEpLUEHHO He pa3bupancs 1 He 3Hato, Kakas MbIC/b
CTOWT 3@ ero NPou3BeaeHUAMM».

HencreutenecHo, ecnn TBopYecTBO XepcTa BCeraa
HeceT oTne4YaToK cCMepTK, To cBeTnble paboTbl Vopw
ToMuTbl KakMM-To 0bpa3zoM coxpaHAT B cebe TanHy
KN3HU. XYQOXKHMK paccKkasblBaeT: «Y MeH:A HeT 3aau4u
CaMOBbIPA3nNTbCA, A MPOCTO CTapalchb NPeAcTaBUThL TO,
4TO OCTAETCH OT XMBbIX CO30aHUU, KpacKUBbLIM. HTOObI
X NONKBUAM MHOrve NKAav, a He TONbKO KPUTKKM
v opyrve XxygoxXHukm». Ml noka apyrue xygLoXHWKKW rpy-
60 BMeLUMBatoTCs B NPUPOLHYIO KpacoTy, Vopu ¢ 4ncTo

«J1l04N  CMOTRPAT HA MOWN F

! BbICKASBIBAHUE. & XXE MPOCTO
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ANOHCKWMM TaKTOM OTCTYNaeT Nepej Hel 1 Npu3HaerT,
4TO cama ¢opmMa U NVHWUK ero NpousBedeHun buinu
CO3[aHbl NPMPOLON, M CO34aHbl NydLle, YeM BCe, YTO
MOT Bbl HanucaTb XyaokHMK. OH UL NogYepkuBaeT,
NPOABNAET UX BHYTPEHHIOK KPacoTy — U Aenaet 370
C NOPa3nUTeNbHOW OCTOPOXHOCTbIO, 0BBACHAR: «H HK-
Korfa He nepecTtaHy bbb NPU3HATENbHbLIM 3TUM CyLLe-
cTBaM, Bcerga byay NOMHUTL, YTO NULLL MCNOMBL3YIO WX
W YTO AONKEH AeNaTh 3TO C yBaXEHUEM>».

Takoe bepexHoe OTHOLIEHME, BO3MOXHO, U eCTb Ta
rnaBHasi MbIC/b, KOTOPYHO CTOMNO Bbl 3aMOMHWTL Y AMOH-
CKOro XyaoxHuka. [lo cratuctuke [1poaoBoNbLCTBEH-
HOM W CenbCKOX03AUCTBEeHHOM opraHusaumn OO0H,
B cpeaHeM 8% ynoBa pbibakoB oTnpaBaaeTcs 0bpaTHO
B MOpe KaK He nogxofsallee Aas Npodaxu, 1 BCKope
NoYyTK BCE OTNYLLEHHblE Pblibbl MMBHYT OT NOAYYEeHHbIX
nospexaeHunin. Pecypcbl MpoBoro okeaHa MCMonb3y-
0TCHA Ype3MepHO M He yCcneBaloT BOCCTaHaBAMBATLCH.
o cnoBam KaHanckoro nccneposatena [laHnens Nonu,
Mbl «BeeM BOWHY C MOPCKMMM XATENAMMU, MOCTENEHHO
npubanxasack K nonHou nobege v K X NOSHOMY YH MUY -
ToXeHuno». Bo3MoOXHO, raasa Ha TOHKWE, eLle HeJaBHO
XuBble npomsseneHus opn ToMUTbI, YenoBe4yecTBO
X0TA Bbl HEMHOIO 3aMeanuT cBo nobeaHbin Wwar, M

KAK H
AK HA OWJTOCO
HIA CTAHYT TOW |

YYEEHBIE MNOCOBUS.
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HALLW TEPOW B3AJIN LOCKW 1A
BEVKBOPLWHIA V1 MOEXAJIN KATAT b-
CA HA KOl O4YEHb OAJTEKO HA HOT:

K TTOAHOXKWIO AR, TAE OAXE JIETOM
X0JI0OAHO, A B O3EPE MNJIABAKOT JIELA-
HbIE 'JIblBbl. TAM PEBATA PASMOTAJIU
TPOCbI, SABEJIN KATEP U B3JIETEJIW
HALL AMCBEPTAMM.
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eputo-MopeHo — 0AMH M3 peaKmx HeaTcTyna-

lOLWMX NTeAHMKOB apreHTuHCKMx AHg. JleasHoe

nnato naowankio 250 M? M BbicoTOM Oonee

70 M NocTosiHHO HapallWBaeT Maccy, cnycka-
ACb C BEPLWWH 1 NpoaBurasch bofiee 4eM Ha NonkuIoMeTpa
B roa. Ha nytu erc nexxunT o3epo J1aro-ApxeHTUHO, NeJHUKO-
Bbll A3bIK pa3fensaeT ero HafBoe: CTOK OCTAaeTCA B HUXKHEN
CeBEPHOW YacTK, a B IOXKHOW, oTAeneHHou cteHon [lepuTo-
MopeHo, HakannueaeTcs Boga. [lepenan ee ypoBHSA MOXET
pocturate 30 M — nNoka orpoMHas Macca BOAbl HE MOATOYUT
nen U OrpoMHble bbbl He pa3nNeTsaTcs B CTOPOHY, Kak oT
MOLIHOrC B3pblBa. APreHTUHLUbl Ha3blBalT 3T0 ABAEHWE
la ruptura, packaTbeiBas MCNaHCKWN «p>» Ha A3bIKE.

GUSTAVO CHERRO/RED BULL CONTENT POOL



Ancbeprun B o3epe Jlaro-ApxeHTuHo obpasy-
toTCcs, He ToNbKo Koraa la ruptura cotpsicaeT 3eM-
N0 HAa MHOMKe KUOMeTpbl BOKPYr, HO U B bonee
cnokolHble BpeMmeHa. Kycku ronybosaTto-benoro
NbAa OTKaNblBalTCs, He BblAePXMBaA AaBNEeHMS
nefsiHbIX Macc ¢ BepwnH AHL, M NafatoT B 03epo,
roe MoryT TadTb rogaMn. VIMeHHo 31eck YeTBepo
MacTepoB Beukboppoa — amepukaHubl [lapke bo-
Hudan n AgaMm 3IPPUHITOH U apreHTUHUbI KyTyH
MapTuH n Tomac KaparosbsiH — pewmnu noka-
TaTbCA Ha [OCKe Mo NefAHbIM rpoMagaM.

[Tpexne yeM oTnpaBnaTbcA B [1aTaroHuto, uMm
NPULWAOCL NPUOBWMTLCA K HayKe rAsaumonormm.
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«f MHOIO YMTan o reoMeTpUn 1 NOBeAEHMN anc-
bepros. OHM o4YeHb KOBapHbI: CKPbIBAKTCH MOL
BOAOW, fa K TOMY Xe MOTyT TPeCHYTh, KaYHYThCH
AW NepeBepHYTLCA B N0boM MOMeHT», - pac-
ckasbiBan [lapkc boHudan. Pebata noHsanu, 4to
nefsHble BenukaHbl HenpeackasyeMbl — a 3Ha-
YT, NpUAETCH N0BepUTbCs CODCTBEHHbIM rna-
3aM M NONbITAaTbCHA coBNafaTh C XCNOAHOWM CTU-
xmen, 3abbiB Npo cTpax.

JleToMm Tennaqa Booa nuxxeT rnagkue boka anc-
bepros, cozgaBas npuuyanmeble GopMbl — CKNO-
Hbl, Neutepbl U rpoTel. OHKM TaK M MAHUNWU BEWNK-
bopguctos. PebaTta HaumHanM co CKONIbXeHUA
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No BOAE W CaMbIX MPOCTLIX PAa3BOPOTOB, HO BLICTPO OCBOUAUCH
M Havann oTpabaTblBaTb CNOXHbIE TPIOKW.

KATEP BMECTO BOJIHbI

OpgHaxgbl aBcTpannmckme cepdepbl pelwunv, 4To HEenaoxo i
bbino bl B oTcyTCTBME BONBLLIMX BOAH NPOKATUTLCA Ha Nobu- |
MO AOCKe, NMPUCTPOUBLLUMCL K KaTepy. Tak NosSBWMACA Benk- |
bopauHr — 3KCTpeMaNbHbIM rMbpua BoAHbIX NbIXK, cHoybopaa,
BUHACepdUHra M BoaHoro cnanoma. HauuHawouwwme cnop- |
TCMeHbl uenngTca ¢anoM K HenoasuxHol nebegke ¢ anek- |
TPUYECKUM NpuBoLOM, a bonee onbITHbIE TOHAKT Ha LOocke
3a kaTepamn. CkopocTb bykcup naeT oTHoCUTEeNbHO HeboMb-

Wy - Bcero 29-38 kMm/4, HO anea YenoBeka Ha [OCKe 3TOro ‘
bonee yeM NOCTATOUHO.

ByKcnpoBLLMKIA BbINYCKaT pasHble — OT LWEeCTUMETPOBbIX
N0[0K, CNoCobHbIX pa3BepHYTbCA Ha HebonblwoW peke, AO
MODPCKUX KaTepoB. [NaBHaa XxapakTepucTuka KaTepa ONS Ben-
Ka — NNaBHOCTb Xo4a 1 popMa BOMHbLI 38 KOpMoW. [lepeble 3HTY-
3MacTbl HOBOIO BUAA 3KCTPUMA KaTanuch Ha OAUMHHbIX, bonbLue
4enoBeYecKoro pocra, Aockax Ans cepduHra, HoO NOCTeNeHHO
Belikbopg obpen csBon coBpeMeHHble pasmepbl. AanHHaa fo-
cka Hy>XHa cepdepaM, 4Tobbl HabupaTbk CKOPOCTb, HO B Beuke
Pa3roH faet KaTep-byKCHMpoBLUMK, NOSTOMY AOCKM CTanu KopoT-
KMMW, 3aT0 Paspocanch BLUMPbL An4A bonblien YCTOUYUBOCTU.

Jliobon npbixkok 3akaH4YmBaeTca HecnabblM yaapoM o BoAY,
nosToMy BeMkbopauCTbl BCe BpeMdA B CUHAKaX. HT1obbl cMaAr-
YUTb CTONKHOBEHWE, B fHe A0CKK AenatoT Hebonblwoe yrny-
bneHune no ueHTpy. [lna «npoaBUHYTLIX>» BbINYCKaOT Hacaaku-
KWW, KOTOpble YNPOLWAT CKOAbXEHME U NPUAAIDT CKOPOCTH
Ha NOBOPOTaX.

AILAM «EASY E» 3PPHUHITOH npodeccnoHanbHo 3aHMMaeTCH »
BelkbopAMHIoM yxke WwecTb neT. [[pocnaBuNCca OH TeM, 4YTO Nep- HY>KHO BOJIbLUE NMPENATCTBUN

BbIM BbIMOMHUA «peinmn caMoyBuiiu» - npbidKoK, NPy KOTOPOM = .
CNOpTCMeH Kak ByATo CTaHOBWTCA Ha roNoBy B Bo3fyXe, a 3aTeM llepeble MacTepa «MOTOPHOTO cepuHra» Aenanut Npbixky

BO3BPalWlaeTCA B MCXO4HOE NOoNoXKeHne., M CalJlblO, OTTallIKMBEAHCE OT HpMﬁDﬂ MK OT KHJ’II::EE]TEPHDLT’I

GUSTAVO CHERRO/RED BULL CONMTENT POOL; LUIS VIDALES/RED BULL COMTENT POOL



BOJIHbI KaTepa, HO CKOPO MM 3aX0TesnoCh Npbirath
boicTpee, BbiWe 1 ganswe. A MOXeT BbITh, BENK-
BopancTbl NOYYBCTBOBANW POACTBO C YAMYHBIMMK
XyNiuraHaMmmn-ckemtTepamu, ANs KOTOPbIX COOpPY-
XKAKT Lenble ropofa U3 CNopTUBHbBIX CHapsao0B.
Tak mnu nHadve, BelMkbopAUCTbl HAYaNuM CTPOUTb
TPAMMAMHLI, FTOPKK, TOHHENW KU ApyrMe nNpensaT-
CTBMA, YTobbl NMX0O OTTANKMBATLCA OT HUX, Bbl-
MOJSIHASA caMble CNOXHble GUrypbl BEeWK-MWNO-
Taxa. CTpounnM M3 4yero npuaerca: M3 Xenesa
M NNacTuka, U3 KapToHa, MHorga npeiranyM 1 co
CKeWTEePCKMX aTTPakUMOHOB, YCTAHOBEHHbIX
B BoAe. A oaHa KoMaHaa BelkbopauncTos beHzo-
nunamu Bblpesana M3 3aMep3lero o3epa neas-
Hble KyBbl M cobpana M3 HUX TpaMnauH, vYepes
KOTOPbIM 3KCTpeMansl feTann Ha CBOMX A0CKaX.
[pbiXKKM ¢ TpaMnauHa (BMecTe ¢ Belk-cnano-
MOM U GUTypHBIM KaTaHvem] Bownu B 0693a-
TEeNbHYK NporpaMmmMy NpodeccMoHanbHoro BemnkK-
bopanHra, KOTOPYID HYXHO BbINOAHWTL, YTOOLI
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noay4nTh pPaspsag BMAOTb A0 Macrepa cnoprta
MexayHapogHoro knacca. [loatoMmy ancbepru
[laTaroHWMKM oKasanuch Tak npueneKkaTebHbl 414
HallMX repoeBs: Befb UM OaXe He MPULLIOCh HU-
4yero CTpPOUTb — BCE CHapAfbl co3gana oaa HUX
caMa npupoaa.

[MTUJIOTAXK

CaMbiM MpoCTbIM TpOKaM MOXHO Hay4uUTb faxe
B baccenHe ¢ nomMolbl nebegkwm. lloutm Ka-
xXaas purypa HaudmHaeTCa C 3ape3ku — MaHeB-
pa, Npu KOTOPOM 4YenoBeK MepeHoCUT Bec Ha
OAMH Kpaw LOCKMW, Pe3Ko U3MeHAsS HanpaBieHue
nBuvxeHus. OCBOMB 3apes3ku, He Tak y>K CNoX-
HO cAenaTb, Hanpumep, pennu - Gurypy, npu
BbINONHEHWM KOTOPOW [OCKa puUCyeT Ha Bofe
oykey S. [Npbixkky gatwTca Taxenee. B [lataro-
HUW CNOPTCMEHbI OTTaNKMBaNMUCh OT MANABHbLIX
CKJoHOB aucbepros, 4Tobbl NpoBecTU [0NIU
CeKyHAbl B cBobogHOM nonete Hah XOJO[HOM
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e T
rnagbto o3epa. [loka BenkbopaAMCTbl HaxoaaTCS
B BO3/lyXe, OHVW YCMeBaloT CAeNaTh casbTo, pas-
BEPHYTLCH UM NPEBPATUTLCS B ETalOLLMIA LLITO-
nop. Ocobbil WUK — yMeHMe KOCHYTbCA PyKOW
~ cobcTBeHHo gocku. TexHUYeCcKM 3T0 HECAOXHO,

ST SR - BCe-JIea B 3penunilHocTn. [ns spdekTHOro 3a-

“Z-  BeplieHus nporpaMmbl NpodeccruoHanbl cTaBaT
~ BOCKY «Ha Abibbl», Npoe3xas nociefHre MeTpsl
B C|30HTEHE GpbI3r. :
—_— Yrobbl 3aHMUMaTbCS Eemﬁmpmm He obga-
~ 33TeNbHO XWTb Ha Bepery okeaHa, NosTOMy CO
BpeMeHeM niobuTen Bevika OTOLWIAM OT pac-

e

Ha raBaWcKMx W aBcTpanumMckux nasxax. Benk
cTan udytb bonee AOpPOrMM UK 3KCTPEMasbHbIM

~cnabneHHoro cepdepckoro CTUAs, POXAEHHOO

— eCTeCiBEeHHbIM pellleHWeEM, HEM B TEﬂﬂﬂﬁ EDJJ,E'—_ —=

s -— —

Ho Ha nenHukoBoM Jlaro-ApxeHTUHO He [0
cTuns — BbiTh Bbl XXKMBY. Ha 50-1 WnpoTe He bbiBaeT
xapko. [laxe B sHBape, B cepefHe 10KHOro neTa,
TemMnepaTypa B paloHe 03epa He NogHuMaeTcs
Bbllwe —10°C. Benkbopauctel Ha,n,éaam MAOTHbIE
rMAPOKOCTIOMBI, HO U B HWUX HAKTO He XXanyetcsa Ha
neperpes: NeiaHas Kpollika v 6pbl3rk nonajatT
Ha OTKpbIToe NKuo. Lpoxallmx r:nnp_"r::MEHr:rE'_ oT-
nanBanu ropaymnM apreHTUHCKUM Kode.

PYCCKMI1 XON0f —

B Poccum katathea no nbay KaxeTcs naxe bonee

JlepoBbi U NPOCTO 3UMHUY BEUK NMOCTENEHHO Ha-
bupaeT nonynApHOCTb: KaTalTCA Mo 3aMep3LUeMy

aHasoroM ckentboppa, nepeHss )f_[LaHHBM no= —Amypy- nog XabapoBckoM, pybaT AAuHHbIE Mpo-

CJ'IE,EI,H‘E‘I'G—‘BEMKﬁﬁp,E,WCTBI 4acTo KaTawTCcs Ha

-~ pekax bonblmx-ropofes [HanpumMep, Ha-cTpeske
= Bacunbesckoro ocTposal.
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pybu 1 NphIraloT B HIAX € TPAMNANHE, PACCHINAT |
XON0AHLIE BpbI3r Mepesd 3aKpbiTUeM HaBuUraLm
Ha MockBa-peke v B PrHckom 3anuse. T
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el ERAAE HUOMO SEFPLENS

ACAKA3AHUEBA -HAYYHBIM XXYPHANWUCT, BMONOT NO0OBPA30BAHMWUIO,
NAYPEATINPEMUWN«TTPOCBETUTENTb» SAKHUTY « KAKMOZI SACTABITAET HAC
OENATBINIYNOCTU». OHABELETB«NONYNAPHOMMEXAHUKE» KONOHKY
OB3IKCNEPUMEHTANBbHBIXWCCNELOBAHUAXTOBEAOEHWUAYEJIOBEKA.

BCE 3ABUCUT OT NOroabl

TO Bbl ByneTe nuThL cerofHsa BeyepomM?
[opAYMK MMBUPHBIM Yal MNK NeaaHOoM
MATHBIWM NTMMoHaR? JioboMy Bnagensuy
KopeWHW 04eBUAHO, YTO CMPOC Ha 3TK
HaNWUTKM CEPbEe3HO OTAUYAEeTCH 3UMOM
n netoM. A BOT anpesib — HEMOHATHbIN
MecaU: B AOXOMBbIM N BETPEHbIN OeHb
NOCETUTENU C PA0CTbI0 BEPHYTCHA K MMBUPHOMY Yalto, a Kor-
[a BbIFNAHET COJIHLIE, HAKOHEeL, HacTyNuT BpeMs N1MMoHaaa
M NepBbIX YANYHbIX CTOJIMKOB.

A Kakyt MallnHy Bbl cobupaeTech BOaMUTb B bBamxkaniine
natb net? KabpuoneT co cknaaHou Kpblllen Nnu yCTonyum-
BbIM BHELOPOXHMK C MOSIHLIM NMpUBOAOMTY A eCnim Bbl OTNpa-
BUNWCb B aBTOCAJIOH B TENNbIU CONHEYHbIW AeHb"
[lpodeccop Meran bycc 1 ee konnern npoaHannsnposa-
nv faHHble o0 npogaxe 40 MMNNVOHOB HOBLIX aBTOMObOK-
neu B CoeguHeHHbix LLTatax. OHK, pasymeeTca, oTMETUNN,
4TO CE30HHbIN MUK NPoAax Kabpuonetos NPUXOAMTCHA Ha
anpenb, a NMK NpoLa>k NoHONPUBOAHbLIX aBTOMObKAen — Ha
nekabpb. 3To camo no cebe He youBMTENbHO. HOo B pacno-
DAXEHMK NccnegosaTtenen buinu ceegeHns o garte U Me-
CTe NPOBeAeHUs KaXaoM CAeNKM, U OHW CONOCTaBUAU 3Ty
MHPOPMaLMIO C AaHHBIMM METeoCTaHL MK 0 TeMnepaType,
0DN3YHOCTM M 0CaaKax B KaXabll KOHKPETHbIV fEeHb.
BbiscHMNOCh, YTo Noroaa He BAWAET Ha NOKYNKy kKabpuone-
TOB HM 3MMOW, HX NIETOM. 3aTO B MEXCe30Hbe OHa Urpaet
BaXXHYIO pPOfib: €C/IM B KakMe-To OHWM TeMnepaTtypa Bo34yxa
Ha 10 rpagycoB Bbille, YeM 0bbl4HO B 3TC BpeMs roga, To

NNCTPUBBLIOTOPL! «MTM»

nonqa kabpuonetoB oT obllero YMcna NpoaaHHbIX MallulH
Bo3pacTaeT Ha 2,7%. 0 noaHONpUBOAHbLIX aBTOMODMUASAX,
Kak HeTpYAHO AorafgaTbes, AN BCNOMUHAKT Nnocne Me-
TeNu: ecnu B KaKkoM-HMbyab ropoie Bbinano 25 cM cHera,
TO Ha cneayloulne ABe-Tpy Hegenu Npoaaku agsTomobunen
4x4 yBenmnimBarTcs Tam Ha 6 %.

KOHeYHO, HeNnb3a yTBepXaaTh, YTo Ntoam abcontoTHo nppa-
LIMOHaNIbHEI. ABTOPbLI OTMEYALOT, 4TO NOoKynaTesib, KOTOPbI N
VK€ HaMepeH KYyNUTb UMeHHO KabpuoneT nnn BHEAOPOXKHUK,
MOXKET NPOCTO AOXMAATHCH NOAXOASALLEN NOroAbl ANA TeCT-
npanBa. OgHako 370 eABa MM NOAHOCTbIO 0bbACHAET Nony-
YeHHble pe3ynbTaTtel. Hanpumep, kabproneTsl nyylle npoaa-
[OTCA B CONTHEYHbIE OHM, XOTH HE OYEHb NOHATHO, KAaK UMEHHO
obnaka Ha Hebe noMewany bbl NpoBOAUTE 3aNNaHUPOBAH-
Hbl TecT-ApamnB. Tak 4YTo nccnefoBaTen paccMaTpUBatoT
N NCUXONOrUMYeckKme MexaHmaMbl, HanprUmep owmbky npo-
eKkUMM1: BO3HMKalOLLee y Yenoseka B Tennyio (nmn xonogHyio)
norofy owylieHune, YTo Tenepb Tak byaet Bcerga. B aton
paboTe aBTopbl He MNblTaNKCh HaWTK NokynaTenen, Ytobwl
PACCMNPOCKTh, 3a4eM OHWM KYNUAM KabpuoneT B CONMHEeYHbIN
L0EeHb, HO 3aTO OHWM CMOMIM NPOAHANN3MUPOBATL, Kak 4acTo
NOAN NPOAAINT CBOK HOBYIO MALLWHY B TedeHWe banxanile-
ro roga-asyx. BeiscHunoce, 4To Nokynka kabpuoneta B He-
0DObIYHO XOPOLLYIO MOTOAY — MM BHEAOPOXKHMKE B HEOBBIYHO
NAOXYI — AeNCTBUTeNbHO HEMHOMO NOBbIWAET LWAaHChl Ha
TO, YTO Bnageney BNOCAELCTBUM pa3oyapyeTca W BEpHET
MalKHY obpaTHO. byabTe OCTOPOXHLI, He NogaasanTech
BINSHWIO MOMEHTa. M

TenedoH otoena pacnpocTpaHeHuna: (495) 232-3200 Qakc nognMcKW M pacnpocTpaHeHua: (495) 232-1760

Avpekrop no pacnpocTpa- HALLW PACNIFOCTPAHNTENN: BONTOrPAL: 000 «Lientpo Meuats» (8793) 97-91-13
HEHMIO M NOTMCTHKE MOCKBA 000 «Mabnuk Npecc-Bonrorpag» [8442) 32-39-04 POCTOB-HA-OHY:
ANEKCENA KOHOPATLEB 000 «Byppa AwcTpubbiowen CepBrucua» BOPOHEX: 000 «Hwuka Mpecc» [8463] 262-30-87

[495] 797-44-35

000 «Tpehpguur-Npeccy (495) 748-52-32

OAD «ArenuTcTeo Pocneyarte» [495) 921-25-50
000 «3kcnpecc Megua Maprer» [495] 744-09-40
000 «Mpecc NorucTuk» [495] 974-21-31

3A0 «APMA Aud» [495)748-3033

000 «Ceinc» [495) 660-33-98

000 «MK-Cepenc» [495] 781-54-19

000 «Putein Meawna Mpynn»/

000 «ANM MK-Noanucka» [495] 665-40-58
000 «Pyc Npecc» (495) 933-08-32

000 «MAN» [495) 974-21-31

(a.kondratiev(@imedia.ru)

MeHegxep no pacnpocTpaHe-
Huo 8 Mockee Onbra [lesansn
(o.devald@imedia.ru)
Menenxepei no pacnpoctpa-
HEHHHD B PEﬂl‘IﬂHHI

Cumonoea Hatanba
(n.simonova@imedia.ru)

SAMANPEKTOPA 000 «MepnaCenexr» [495] 788-33-54 71-67
MO NOANWCKE PErMOHbBI
Anexcanpap Manew BAPHAYJ: AD «Pocne4ats AnTait» [3852) 63-73-32

(a.malesh@imedia.ru) BNAQWBOCTOK: 000 «CtpoKa» [4232] 45-87-06

000 «CerogHa-Npecc BopoHex:: [4732) 71-10-50
EKATEPUHBYPT: MK «Anpent JlorHcTHK» [242)
34b-28-01

KAZAHb: 000 «Mup Mpeccrwr» [843]519-08-62
KANWHWUHIPAL: 000 «KoMcoMonbcKana npaega
Kanuuuurpap - Hoeoctm 39 [4012) 706-705
KPACHOAAP:

000 «0rMepwa Npecc» [861) 210-10-31

000 «MNpecc-Kny6» [861) 262-57-74

HWAHWHA HOBroPOA4:

000 «APNN Wauec Mpecec [831] 416-80-09
HOBOCUBMWPCK: AD «APMUH-CuGupe» [383) 227-

MEH3A: UM BepcTyuuu (8412) H7-93-43
MEPMb: UM Epemun [342) 294-35-75
MATHUIOPCK:

UM «benonowko E.E.» , POAN MypeHa [863] 296-98-94
CAMAPA: ®unwan 000 «Xepct Wrynes Megua»

B . Camape, [846) 270-64-54

CAHKT-NETEPBYPT:

000 «Hepa-Npecc» [812) 324-67-40

000 «MeTtponpecc» [812] 275-10-58

CAPATOB: 000 «Npecca MNoeonxbas

[8452) 50-54-00

THOMEHb: 000 «I'K Hopp Npeccs [3452) 27-45-00
YEBEOKCAPBI: 000 «Mpeccmapk: [8352] 55-10-63
YENABWUHCK: @unuan 000 «Xepecr Wrynes Megua»
B r. Yenabuucke, [351) 247-77-04

XABAPOBCIK: 000 «AN "3kcnpecc™» [4212] 79-37-49
BEJAPYCh:

000 «Pocyepr [10-27517) 331-94-27141),

000 «Meaua NoruwcTuie: [10-37517) 297-92-69
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