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m OT pepaKTopa

Bcio cBOIO CO3HATENBHYIO XW3Hb 5 3aBUAYIO Bpa-
4am, 1 BOT novemy. MHe foBenocs nopabotatsb
B BaHke. TaM Bech pe3yssTaT MOero TpyAa Bbipa-
Kanca O4HUM-eAMHCTBEHHbIM YACIOM — exeme-
CAYHOW NPeMUEN, COCTAaBAABLUEN 3HAYUTENbHYIO
4acTb BECbMa CKPOMHOW 3apnnatbl. 9Ty uudpy
KaXX bl pa3 BbIAYMbIBaN Ha4anbHWK, 1 onpe-
LenuTb Kakyo-nnmbo BHATHYIO Koppensuuio ee
C kayectBoM paboTsl ObINO HeBO3MOXHO. [a
1N CAMO KayecTBO Toxe. MHe noc4acTnMBUNoCh
CTaTb PefakTopoM, 1 Tenepb KaXAbln Mecsal,
A AepXy B pykax BMonHe oCA3aeMbl pe3ynbrar
cBoero Tpyaa. Kpowme 10ro, f nony4aio nucbma

=== o

OT YyuTatenen, MHorga dnarogapcTBeHHble, HO
Yallle BCe xe pyratenbHbie (He 3Halo, BUHOBAT
N B 3TOM 1 UK TakoBa Yenoseyeckas HaTypa).
Bpay MMeeT yHMKabHYI0 BO3MOXHOCTb Kax bl
A€Hb NMOMOraTb HECKONbKMM NIOAAM, Npuyem
NOMOLLb €ro KacaeTcs CaMoro BaXXHOro, camoro
rNaBHOrO, YTO BOSTHYET MX B AaHHbIA MOMEHT, —
3l0pOBbS. HWUKTO He nony4aeT CToNb UCKPEHHeN
GnarogapHoOCTV 3a CBOW TPyA, Kak XOpPOLUnK,
BHMMaTeNbHbIW Bpay.

HasepHoe, no3aToMy s Tak nobnio cMoTpeTb
cepwvan npo AoKTopa Xayca 1 3aTemM MonHouM
KOMaTbCst B MeANLMHCKMX TepMUHax. «Tebe Obl
BPa4YOM HaAo DbINo CTaHOBUTLCAY, — eXUAHMYA-

B nonvr

0T pofiHble. Ho f-To 3Hato, YTo, ecnu Obl BOPYT
MHe NpeacTaBuIICa LWaHC 3aHOBO PeLLnTb CBOIO
npodeccroHansHylo cyabby, s 66l npegnodven
CTaTb He MeAMKOM, @ MeOWUUMHCKUM (PU3UKOM.
Tak 81 nony4nn Gbl WaHC CNONHUTL CBOIO MEeYTy
1 1300pecT coBepLUeHHbIN MeTof BM3yanbHoW
Ny4eBOW AMarHocTukK. K npumepy, MarHmT-
HO-pe30HaHCcHaa TomMorpadua crana Kosmoc-
CanbHbIM NMPOPbLIBOM NOCNEAHWX AECATUNETUN.
OHa no3Bonser DykBanbHO 3arnfaHyTb BHYTPb
opraHumama 1 oUeHUTbL COCTofHUEe NMIoDbIX TKa-
Her. OgHako MPT-ckaHMpoBaHWe OHOMO CyC-
TaBa 3aHWMaeT OT nonyyaca 40 4aca u CTouT
Hemarnblx feHer, a Bpems paboTbl TOMOrpahos
pacnucaHo No MUHYTaM Ha Mecalbl Bnepem.
Mo3toMy MPT-nccnegoBaHme kakoro-nnbo sB-
NeHus B AMHaMWKe BeCbMa 3aTpyLHUTEeNbHO,
a B peasibHOM BpeMeHM U BOBCE HEBO3MOXHO.
TpaoVLMOHHbBIN PEHTIeH He CTONb YHUBepcaseH,
HO ObICTp. Mpw XenaHnm B PeHTreHOBCKMX 1y -
4ax MOXHO flaxe CHKMaTb Bnaeo. OgHako Kax-
AOblv KaAp Takoro mnbma OTHUMAET y nauneHTa
4aCTUYKy 340POBbA. B MHTEpPHETE MOXHO HarUTK
PONMK, Kak «ckenet cobakn» ect v nbet. XoaaT
cnyxu, 41o cyibba BefHOro XMBOTHOrO Mocse
CbeMOK OKa3anacb BeCbMa rpyctHon. lNpuHaTo
C4MTaTb, 4TO 6e3 CylecTBeHHOro Bpeda ans op-
raHuM3Ma YenoBek MOXeT No3BonuTL cebe nub
yeTbipe PEeHTreHOBCKMX CHWMMKa B rog. Hem
MIMEHHO OMacHO PeHTreHOBCKOe M3My4eHune, Bbl
CMOXeTe y3HaTb, NPO4MNTaB B XypHane Crarbio
0 pagmraummn. 1 xe NpoLonxXy MeyTarb O CoBep-
LIEHHOM MeTojle uccnegoBaHunsa, besonacHoM
W HarmsagHoMm, kak MPT, onHammn4Hom 1 onepa-
TMBHOM, KaK ¥Y3W, v, HakoHeLl, LOCTYMHOM, KakK
CTapbii 4oOPbIN peHTreH.

Bcerga Balu
Ceprevi Anpecos,
[71aBHbIV PedakTop
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34 HAYKA HEBO3MOXHOTO
TEYEHWE MPOCTPAH-
CTBA-BPEMEHM, Bbl3BAH-
HOE BPALLLIEHMEM FAJAK-
TUKM, CO3QAET HEYTO
BPOLE CM/IOBOrO MONs,
KOTOPOE MO-PA3HOMY
B/MSIET HA YACTULbI

M AHTVHACTILIB, LENAA [ LN
«MPABO» Y «JTEBO» HE-
PABHBIMW OPYT QPYTY.

36 PAOWALIMA BOKPYT HAC
NPOTUBOPAONALMOH-
HbIE KOCTHOMBbI, KOTOPbIE
MO>XHO YBUOETD B PA3-
HbIX ®UJIbMAX N KOM-
MbHOTEPHbIX UTPAX,

B PEAJIbHOCTW 3ALLIN-
LLAKT JIMLWb OT MAMKO-
0 TAMMA-M3JTYHEHWS.

48 vcnbiTAHMA ABUANAMHEPOB
PALIMOYMPABMSIEMbI BOEING 720 CO
110 MAHEKEHAMM HA BOPTY HA CKO-

42 HOBENEBCKME NPEMMM rofA
PABOTHI IMMYHOSIOMOB CTEMHMA-
HA, XODDMAHA U BETIEPA MPU-
BEJ/IM K CO3AAHMIO HECKOMBKMX
IKCMEPUMEHTASTbHBIX BAKLIMH,

B TOM YMCJIE 1 MPOTVBOPAKOBBIX.

POCTU 272 KM/Y BPE3AJICH B 3EMJTHO.
MALLMHA YTOHY/IA B MOPE OTH$l, HO
97% MHDOPMALLMM C 350 BOPTOBbIX
LATYMKOB W TPEX TESIEKAMEP BblS10
BJTATOMOSTYYHO CHATO.

TECT AO3UWMETPOB

B AHBAPH 2012 W
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HALIW = ﬁvmm

SEAE G BVIET MHOTO BAPMAHTOB
~2PACLLIM®OPOBKM SOS KAK ABBPEBV]ATVPbI
*HO HW OJ:LHA N3 HX HE COOTBETCTBYET:
,JZLEI/ICTBl/ITEJ'IbHOCTM 505 = 910 HE €0y
KPALLLEHI/IE A E,EI,MHVb MCUMBO.®

COACUTE

82 KAK HAMOWAW MOCKBY
KAHATI MOCKBA-BOJTA CTAJ1 MOTMIOM ANA HECMETHOIO YACSIA ETO
CTPOWTEJIEN. MO CAMbIM CKPOMHbIM OLIEEHKAM, OT XOJI04A, MCTOLLLE-
HUA 11 BONE3HEW NMOrMBJIM OKOJI0 120 000 YESIOBEK.

64 uapb-namaTHUK
CHNEUMNANINCTbBI MI'Y M3roTOBWMJIN
MOZLEJIb METPA BEJIMKOIO N NC-
CNEOOBATIN ASPOOVNHAMWYECKWE
CBOWCTBA MOHYMEHTA B TPYBE,
KAK 3TO OEJTAKOT C TOHOYHbBIMW
ABTOMOBMTAMMW.

68 O)KEAMC K3MEPOH:

«C1985 ToOA 4 COBEPLLIWN 75 TNY-
BEOKOBOOHbLIX MOrPYKEHWIA

M MOrY C YBEPEHHOCTBHO CKA-
3ATb — KAXKOBIM PA3, BCTYNAA

B 3TOT HEOPY>XENHOBHbLIV MIAP,
Tbl MOABEPTAELLIb CBOHO »KIN3Hb
CEPbE3HOW OMACHOCTW».

MUIIOT NMPOT TA

B OAHOM YTJY PUHTA - F-35 OBbSIB-

NEHHbIA CAMOJIETOM BYAYLLEFO AJIS o]l

ABUALIMW. B APYIOM - BECMTUJIOTHUK X-47, I (]
TATEJ/IbHAS MNAT®OPMA, HA CO3AAHVE KOTOPOW 111l

BbIAEJIEHO 2,5 MUNNTMAPOA OOJITAPOB.

gl‘ rPA3HAA BOMBA MECTHOCTb OCTAETCHA PAONOAKTVBHO OMACHOU

HA MPOTAXXEHWI AECATUNETWW, 1 MOKOSEHMA YCMEKT CMEHUTbBCH
HECKOJ1bKO PA3, MPEXXAE HEM B PA3PYLLEHHOM
BYOET PABOTATbE N XKUTb.

FOPOLE CHOBA N

e

O>XHO

76 ABUTATENb BYAYLLErO
YOAPHAA BOJIHA OENAET MA3
TBEPObIM, KAK KYBAJIOA,

W YEM BOJNbLUE SHEPTUA FA3A,
TEM TAXXENEE 3TA KYBANOA
CTAHOBWNTCA.

OHY!

WWW.POPMECH.RU

HA CAU

HA CANTE POPMECH.RU
LOCTYNHO BUAOEO K CTATBE

CMOTPUTE ®OTOPEMOPTAX
K CTATbE HA CAMTE POPMECH.RU

MPUINIALLIAEM OBCYOUTb TEMY
HOMEPA HA CAWMTE POPMECH.RU

MEYTA 0 CBEPX3BYKE
YO140 CTEMKC MCMOJIHEH BEPDI
B TO, YTO NOCTPOEHHbIN MM
CAMOZLEJIbHbI ABTOMOBWJIb
MPEOLOJIEET CKOPOCTHOW
BAPDBEP B 3000 KM/Y.

KAPBOHA 11!‘

H TOOVIAPHA

A MEXAHHKA

FTAMIET

MOP3AHKE

LYY @ d.LdV
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E NMUCbMa YuTateneun

LLIKOJTA ®AJIbLUNBOMOHETHNKA
B cTtatbe «/13 Yyero caenaHbl OeHbIM?»
(«MM» Ne 10°2011) pgonyuieHa He-
TOYHOCTb. CornacHoO MHMOpMaUnK Ha
oduumansHom cante LIb PO, matepuan
1-, 2- n 5-pybnesbix MoHeT ¢ 2009 roga
M3MeHeH C MelHO-HMKeIeBOro Crnfasa
M Mean C MeNbXMOPOBbLIM MOKPbITHUEM
Ha CTaflb C HWKeNeBbIM rajibBaHoMo-
kpbiTMem. MoHeTbl 0bnafaioT ceppo-
MarHWTHbIMW CBOMCTBaMMU.

AnekcaHap Kprsuos

XoTten 6bl [OMNOAHUTL OTBET Ha
gonpoc o wwupuHe Koneun («[MM»
Ne 9°2011). MNepeas popora, Caxkr-
Metepbypr - Llapckoe Ceno, Bbina
noctpoeHa B 1837 roay ®PpaHuem
AxTtoHom PutTtep con lepetHepom.
OH BbiBpan [OBOMBHO LWIKWPOKYH
koneto B 6 chyTos, nonaras, 4To 3TO
nossonuT 6onee csobopgHO pasmec-
TWUTb arperaTtbl NapoBO3a W AOCTUYL
Bonbluen rpy3oBMECTUMOCTM Baro-
Hos. Bnpouem, B Te rogbl pasHoboit
B WupuHe Konew 6bin noscemec-
TeH — eBPOAMEPUKAHCKMI CTaHAapT,
«cTecheHCOHOBCKaA  Koses», bbin
nNpuHAT Tonbko B 1846 rogy. AHrnmn-
CKUI napnameHT 3akoHogaTensHo (1)
YyCTaHOBMW/ CTAaHAAPT Koneu B 4 chyTa
n 8,5 atonmos (1435 mm). Mockonbky
[0POru y>Ke CyLecTBoBasnu, a 3KOHO-
MMYECKME BbIrOAbl OT €AUHOM LUMPUHbI
konew Bbiny oueBnaHbI, AHrANK NpuU-
WOCh B3ATb CAMYIO Y3KYIO M3 BCex
wupokux konew. K tomy xe CrecheH-
COH NOCTPOWUN ANA 3TOW Koneu 6onb-
we scero popor. bavxke k cepeaunHe

ABTOP IYYINErO NHCEMA MECALIA [IONIYYAET B I[10-
HOAPOK EPOHEBHK C BEPTOJIETOM HA DHCTAHIIHOH-
HOM VTIPABJIEHHH SILVERLIT, IPHYEM H EPOHE-
BHK, H BEPTOJIET YIIPABJNIAIOTCA C OTHOI'O OVNETA.
BEPTOJIET B3JIETAET NIPAMO C ABTOMOBHMIH, OH
CHABXEH ABTOCTABHJIMSAIIHER M CBETOINHONA-
MH. BEPOHEBHK OEOPVIOBAH CBETOBBIMH H 3BV-
KOBBIMH S®PEKTAMH, OH CIIVHUT IN7A XPAHEHHA
H TPAHCINIOPTHPOBKH BEPTOJIETA. [THTAHHE BEP-
TOJIETA - BCTPOEHHBIH LI-POLY-AKKYMVYJIATOP, [1H-
TAHHE BEPOHEBHKA - UETHIPE BATAPEHKH AA.

HA BO31YLLHOM CMA3KE

Pa3paboTKK MO yMeHbLEeHWIo conpo-
TVBNEHWNA NyTEM CO3AaHWA BO3AYLIHOIO
CNos nop Kopnycom cyHa Benucb Co-
BETCKMMM yYeHbIMM HaMHOI0 paHblue,
4eM yKaszaHo B cTaTbe «Ma3yT He ToHeT»
(«MM» N2 9°2011). B 1950-1960-x rogax
3Ta naen Obina BonnouweHa Ha kopab-
nax BM® MK np. 204 (Mansin npo-
TUBONOAOYHbIN KOpPabne) n CKP np. 35
(CtopoxeBon kopabns). OHU MMenu
LOMNONHUTESbHBIN ra3oTypOuHHbIR ABK-

XIX Beka Ha3pena HeobxoguMOCTb coeam-
HWTb XKEee3HOM [OPOrov ABe POCCUMIACKWE
cTonuubl. KoHcynsTaHTOM ee cTpouTenb-
ctBa B 1842 roay no pekomeHaauum lepct-
Hepa cTan amepukanew xopox BawuHr-
TOH YuCTnep, ¥ No ero NpeanoXeHuto Ans
poccuickoin popory Beina BoibpaHa kones,
pasHas 5 dyTam, unu 1524 mm (takve no-
poru cywectsosanu B CLLIA). MenbHukos,
6yayLimin nepebiii B Poccuu MuHucTp nyTten
coobLeHus, C 3TUM NpeaoXKeHUem corna-
cunca, Nockonbky Bonee WiMpokas Kones
3aknagbiBana Ha 6yayliee BO3MOXKHOCTb
Bonbwux rabaputos u rpysonoToka. Kones
B 6 chyTOB TOrAa ocTaBanack HEBLIFOAHOM,
Tak kak Tpeboeana bonbworo konuuecTsa
3eMnsHbIX paboT NpM Npoksaake goporu,
1 Aa)ke oXupaembli B Bnvkanwmin nepron
rpy30- M NacCca>xMpomnoToK He MOT OKYMUTb
3aTpaThl, a cTePeHCOHOBCKasA Komnes yxe
Torpa kasanacb y3kon. Hy v kpome Toro,
BCEM HpaBaATcA Kpyrnbie undpbl. Bot Takas
cMech hakTOpPOB W MPUBENa K COBPEMEHHOM
wupwure koneun B 1520 mm. YeTbipe Munnu-
MeTpa «noTepanucb» B 1970-x rogax...
AnekcaHgp KopHuneHnko

EP POTHE CAMONETA: OCHENUTENLHLIA TECT

l'lonmnaﬂ
Mex y "

mmmnmm

) KA-52

PEAKTOP B KOCMOCE

HAPA/IOKC MALIHHEL BPEMEHL

Crreomm
PEAKTUBHLIA

ratens, npueoaawmn OCK (otaensHo
CTOAUMM KOMNPECCop), KOTOPbIN B CBOIO
o4epenb BblAyBan BO3LYX Yyepes cre-
LUnanbHble conna B MOABOAHOW YacTu
Kopnyca cyaHa. XoTs Obino BbinyLeHo
okofio 70 Takux kKopabnen), 4o Halle-
rO BPEMEHW HW OOWMH U3 HUX He JOXWUI.
OOHako Of4Ha M3 Takmx yCTaHOBOK CO-
XPaHUNach Kak «ropsyniM» MakeT B CO-
cTaBe yyebHom HBasbl BoeHHO-Mopckoro
WNHXEHEepPHOro MHCTUTYTa B I. MyLWKUH
nop CaHkT-MeTepbyprom.

Omntpni LLlesenes

OLLMBKA PAKETHIMKA
B ctatbe «Taxena nu Hawa “bynasa”»
(«MM» Ne 10°2011) Ha cxeme XP[ noka-
3aHo, 4TO Tpybonposog oT HBaka oKUC-
NUTENs Yyepes HacoC WAET Hanpsamyio
B KaMepy cropaHusa yepes opcyHKK
OrHEeBOro AHWMLLA, @ TOMNNNBO Yepes Ha-
coc noctynaet 8 pyballKky oxnaxaeHus
n oTTyda B TypbuHy. Ha camom pene
Bce vHave. Tonnmeo (0BbIYHO yrneBo-
nopoaHoe) B pybalwke oxnaxneHus
MIHOBEHHO 3aKOKCYeTCs, YTO nprBeneT
B Jy4lUem cllyyae K 0CTaHOBY fABurate-
na. NMoatomy B pybaluky oxnaxaeHns
NOAAT TONLKO XMAKWA KUCNOpoL
(nnn gpyron okmucnutens), oTTyaa OH
nocTynaeT 4YacTUYHO B KaMepy cropa-
HWA 1N 4acTMYHO B TYpOuUHY. B TypbuHe
cropaet 4acTb TONnMBa C U3ObITKOM
OKMCNINTENs, 1 3TOT reHepaTopHbLIV ras
nocTynaeT Toxe B KaMepy CropaHus,
a He B COMOBYIO YaCTb ABUraTens.
Anekcen lopoxoBs
M

3A CAMbIE
MHTEPECHbIE
MMCbMA - MPK3bl!
Pegakumsa «[MM»
BPYY3ET 3KCK/HO3MBHbIE
chyTBONKM C NOroTUNOM
«MM» B kauecTse
MOOLLPUTENbHBIX MPU30B
3a Bce onybavkoBaHHbIe
B XKypHane nucbma.
Muwunre!

Pepakuusa ocrasnsier 3a coboit npaso pegaktupoeartb
nucbma. Mpucnanubie chotorpacdmm u pykonucu

He BO3BpaLlaloTCA.

Appec pegakuuu: 127018, Poccus, r. Mocksa

yn. Monkosas, a. 3, ctp. 1. E—mail:

Mpu3bl BbIAAIOTCA B TEUEHME LUECTU MECALIeB C MOMEHTa
nybnmkauum B XxypHane.

B NOTNYNAPHAA MEXAHHKA B POPULAR MECHANICS B AHBAPSH 2012 B



H BOMNpPOChl N OTBETHI

bblJ1J11 B IPEBHOCTI Y HEJIOBE-

YECTBA EOVHbBIM NPAA3LIK?
OTBETUTL Ha BOMPOC O TOM, Obino Nn
NPOVICXOXAEHUE peyn efnHOBPEMEH-
HbIM W1 YHMKaNbHBIM CODbITMEM, NPaKTM-
4eCKM HEBO3MOXHO. B TUHIBUCTUYECKOM
Hayke cylUlecTByeT, oAHako, runote-
3a, BO3BOAALLAN BCE HbIHE M3BECTHbIE
A3bIKM K AMHOMY MPas3blKy, KOTOPBLINA,
BNpo4em, BoBce He obs3aTtensHo Obin
nepBbIM UK eAMHCTBEHHbIM. Kakne fo-
Ka3aTenbCTBa NPUBOAATCH CTOPOHHMKA-
MW CyLecTBOBaHMA npas3bika? OgQHo u3
HUX — NOPAAOK CNOB: «noanexatliee —
npsMoe AOnofiHeHve — ckasyemoe».
Takoro nopsaka cnos B NPeanoxXeHmnn
NpUOEpPXMBAETCA OKOMO MOMOBMHSbI
COBPEMEHHbIX f3bIKOB, W A0OKa3aHo,
4TO 3Ta MOZefNb DbiNa nepBryHa 1 ans
BCEX NPOYMX A3bIKOB U NULLb NO3Xe Nno-
ABUNWCL Apyrne mofdenu (Hanpumep,
«ropnexatiee — ckasyemoe — npsamoe
aononHeHne»). Jpyroi aprymeHT — Ha-
nMyne HeckonbkMx AEeCATKOB KOPHeu,
KOTOpble BCTPEHAIOTCH MO BCEMY MUMPY
N MMeIoT Cxoxee 3HavyeHue (xpecTo-
MaTUIAHBIA NPUMEP — CNOBO «Mama»).
KpuTrkM, ofjHaKo, OTMeYaloT, 41O ecnn
Obl gaxe obwmm nNpassbik 1 CyLlecT-
BOBaJs, Npou3oluealne 0T Hero Cembi
A3bIKOB 3@ TAKOW KONOCCANbHbIA CPOK
(npennonoxutensHo 50 000 net)
LOSIKHbI ObINKU Obl NONHOCTBIO YTPaTUTL
JepTbl poACTBa Mexay cobon. Hanu4ue
MOXOXMX CIOB B HEMOXOXMX A3blKax
OHM OBBACHAIT 3BYKONOAPaXaTeNb-
HbIM NPOVCXOXLAEHWEM 3TUX CIIOB WUIK
YUCTbIM COBMNafEHMEM.

300

OTOBCITBIIIIEK

OfHOBPEMEHHO
ucnonb3oBan
HbIO-NOPKCKNIA

chotorpad Oxen-
coH Mpynn ans

OAHOr0 CHUMKa.
370 MypoBsOn
pekopa.

06 23

Taxoso makcu-
MansHoe
3achMKcMpoBaH-
HOe KONU4yecTso
KUTanCKux
neporandos.

ThICAY

MpumepHo Takoe
KONW4eCTBo
nopen
OfiHOBPEMEHHO
HaxoauTcs
B BO3ayxe Ha bopty
NaccaXxmpckmx
camoneTos
B Ka)KA0€ MrHo-
BEHMeE.

710 cpaBHUMO
€ HaceneHuem
WUcnangum.

MOYEMY KPbILLKW JTHIOKOB, 3AKPbI-
BAIOLLIMX BXOLbl B KOJIJIEKTOPHI,
UMEIOT KPYTTTYIO ®OPMY?

YyryHHbIN NI0K BECUT HEMArOo, 1 TOY-

HO NO3ULMOHWNPOBATL TaKYIO MaxmHY

NpW 3aKpbIBaHWN HENPOCTO, 0CODEeHHO

npv HeobxoAMMOCTY COBMELLATL YITbl.

C kpyrnbiM NIOKOM MNpoueaypa coBmMe-
LeHVs CTaHOBWTCA nerye. Bropas npuynHa
B TOM, YTO KPYrMblA MIOK, AMaMeTp KOTOpO-

ro Bcerga 4ytb Honblue anamerpa Konoaua, Henb3a Ciyy4anHo unm
HaMEepPeHHO YPOHUTb BHM3. Hero He ckaxellb O MPAMOYroNbHOM.

S—

MOYEMY B HEKOTOPbIX CTPAHAX MOACHOE BPEMA OTJTIMHAETCH
OT rPUHBWYA HE HA LIENNOE KOJIMYECTBO YACOB?

[naBHan NpU4mMHa — XenaHue NPUBECTU XU3HEHHbIV PUTM Nloaen
B MakcmmasnbHOe COOTBETCTBME CO CBETOBbIM AHem. Hanpumep,
B Henane cyulectsyeT Yacosow nosc «IpuHemY +5:45», 4yTo cBA3a-
HO CO BpeMeHeM BOCXOAa ConHua. MiHoraa, BO3MOXHO, y4pexaeHve
cneumanbHbix BPEMEHHbIX 30H CBA3aHO C NONNTUKOW. Tak Bbino B Be-
Hecyane, rae noscHoe BpemMs BbIo NepeBefeHo Ha nonyaca Hasag,.

KAKOBA MACCA BCEJIEHHOW?

Mcxoan 13 oLeHoYHbIX NPeacTaBNeHmn 0 NNOTHOCTM 1 pa3Mepax Bu-
OMMO BceneHHowr, Mbl NonyYaeM Maccy, COCTaBNALWYIO nprmMep-
HO 6+10°' k. [Opa3go CloXHee OLUeHUTb Tak Ha3blBaemyto CKPbITYIO
Maccy BceneHHow, npefcTaBneHHoOW rmnoTeTnyeckon «TeMHon Ma-
Tepuen». HekoTopble OLEeHKM NOKa3blBaloT, YTO «TeMHan Matepua»
yBenu4mBaer Maccy BceneHHor Ha nopsagok, 4To gaeTr Ham umndgpy
6+10°% kr. CTOUT 3aMeTnTb, 4YTO KUCCneoBaTenaMm npeaaratoTcs
pa3Hble METOAVKW BbIYMCNEHMs MAcCbl BceneHHon, npryem pa3bpoc
NOMy4aemMblx pe3ynsraToB COCTaBASET HECKONbKO NOPSAAKOB. M

3apaTb BOnpoc MoxHo no agpecy: 127018, Poccun, Mocksa, yn. Monkoeasn, a. 3, crp. 1.
E-maiom@imedin.ru

Y KOO, KPOME YENIOBEKA, ECTb MAMAIIAPHbLIN Y30P?
ManunnapHbiit y30p Ha Nanbuax — 3T0 YHWKasbHbIN KO MOEHTU(UKa-
UMM YesnoBeka, Ho cpeau ero obnagarenein OTHIOAb HE TONBKO Mpeg-
ctaButenu poaa Homo sapiens. [akTunockonuueckne oTnedaTku
MOXHO CHATb C Hawmx Bavxanwmnx poaCTBEHHUKOB Ha 3BOIHOLUMOH-
HOM ApeBe BPOAE LUMMNaH3e U ropuanbl. Ho BOT uto nopasuTensHo —
MoYTU HEOT/IMYUMBIE OT YesIOBeYeCKMUX y30Pbl MOXKHO OBHapyXxuTb
Ha manbuax CyM4yaToro MefBeas — KOoasbl, XOTa nocneagHuin obuini
MPeaoK CyMyaTbiX U NAALEHTAPHbIX MIEKOMUTAIOWMUX XU Nopsaaka
160 mnH net Ha3zag. OueBnaHO, 4TO B AAHHOM Cllyyae peuyb MAeT O Tak
Ha3blBaEMOW KOHBEPreHTHOM 3Bontoumn. V1 4nsa koanbl v 4nsa sbiCLLMX
NpPMMaToB DOMbLUYH POSb B XKW3HW UIPAET XBaTaHWe — O4/iA fla3aHbs
rno OepeBbsAM W ANA yAEpXWBaHua nun. ViMeHHo ana toro, 4Tobbl
obnerunTb xBaTtaHue, npyMpoaa nosaboTunack 0 CO3gaHUM y30pa Ha
KOXXE, KOTOPbI BbIMOMHAET Ty XK€ pOSfib, YTO U PUCYHOK MpOTeKTopa
Ha LWKMHE, TO eCTb Y/Iy4YLUAeT CLEMNeHMe C NOBEPXHOCTbIO.

B NonviIAPHAA MEXAHHKA M POPULAR MECHANICS M AHBAPSH 2012 B
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napan TEXHOJIOri

=2 MAJIKOTKM NOKOPAIOT OKEAH

Ha auax yersipe HebObIINX, HO OTBAKHBIX pOOOTA OTIIPA-
BHJIMCD B [IOJIHOE OIIACHOCTCH U IPUK/IIOYCHUI CAMOCTO-
TEJIbHOC IIdBaHue. VM PEACTONT IIPEOJ0IETh CYMMAPHYIO
pactaniuio B 60 000 kM 1 nepeceyb THXHIT OKeaH.

Oxwupaetcs, 4To xpabpor YeTeepke, y4acTsy-
owen B npoekte PacX, noHagobuTtca Ha 310
noYTW rog, npuyemM annapatel ByayT BecTu
¥ Hay4Hble UCCNEA0BAHMA, BLINOMHAN Pa3iuy-

Hble n3mepeHus bonee yem B 2,25 MAH TOuek

OKeaHa, B ToM uucne v Hag Mapuarckon Bna-
auHon. PobotuanposarHbie kopabnuku Wave
Clider — petnwia kanuhopHUICKON KOMNaHUK
Liquid Robotics — nokurynu 6yxty CaH-Ppan-

umcko 17 Hosbpa v Hanpaswnncs Kk [asansam,
roe paspgensatcsa Ha ABe napbl: OgHa npocnegy-
T Ha tor, B CTOpoHy ABCTpanuu, Apyras xe Ha
cesep, k AnoHun. OHK cocToaT n3 nnaey4ero
HagsoaHoro rnangepa (208 x 60 cm) n noa-
BoaHou yacTm (40 x 191 cMm), Ha koTopow B aBa
pAna napaniensHo PasMeLLaloTcs AecsTb MeT-
poBbix Kpbinbes. Obe yacTv cBA3aHbl NPOYHbIM
CEMUMETPOBbLIM TPOCOM.

i | 9

;_ - COBPAHHAA UH®OPMALIMA TYT XKE HEPE3 CNYTHUK
MEPEAAETCA HA NMPOEKT GOOGLE EARTH'S OCEAN SHOWCASE,
SUrAE KAX bl MOXET EE YBUAETb M O3HAKOMUTbLCA C TEM,
77=~4T0 NPOUCXOAWT C POBOTAMW WAVE GLIDERLZE &~ £

= 3 B

Be3 nomowm niogen

HU 0AUH poboT ewe He Bpanca
3a CTONb JONrOe nyTelwecTene
no Boae, Aa U ANA YenoBeka
3TO Cepbe3HbIi BbI30B — WYTKA
nm, 34 000 mopckux munb!

4
A ; \

WAVE GLIDER UMEET BOJJDVBMELL[EHME‘ BCEr0 150 KI. B3BUPASICb
'HA BOMNHY, MMAWAEP TAHET NOJBOAHYIO YACTb BBEPX, A CBErASl

HA HAABOAHOW YACTH ;IMEETCFI CONHEYHAS BATAPES,

HEOBXOANMAS AN5 MUTAHWA BCEX BOPTOBbLIX CUCTEM, r - R
BKJIHOYAS CUCTEMY GPS-HABUTALIMM M YTNIPABNEHWMS, ] / - .
A TAKXKE LIE/bI HABOP HAYHHOW AMMAPATYPbI

v o

BHU3, OCNABNSET HATSKEHWE, NPY 3TOM KPbl/TbSl PA3BOPAYMBA-

HOTCSA TAK, YTO NOCTOAHHO TAHYT CYAEHbILLIKO BNEPEQ

< | T “
\ ‘

¢ Seabird GPCTD uamepset nposoanmocTe (CONEHOCTL) BOALI, €8 TEMMEPATYPy, TEKYLLYH
rnyBbury v cogepxaHne KMCNopoaa NPAMO MOA MNAaByYnM rNangepom.

¢ Datawell MOSE-G onpegenser BbicOTY BOMH M MX NEPUOAUHHOCTb.

e MorogHas cranuma Airmar PB200 cobupaer gaxHbie 0 TemnepaType BO34yXa, CKOPOCTH

W HanpaefieHuu BeTpa Ha BbicoTe 1 M Hag rnangepom.

e Mayopumetp Turner Designs C3 uamepser npospayHocTs BoAb! W (hyOpecUeHUmto, CBA3aH-
HyI0 C xnopocunnoM A B MOPCKMX BOLOPOC/AX, @ TaKXKe NPUCYTCTBMEM HedhTenpoayKToB.

Hayunasn
annaparypa

LIQUID ROBOTICS

KA B POPULAR MECHANICS B AHBAPH 2012 B
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l 3xcTpaceHCOpHOE BOCTIpUATHE

O6Hapyxu1Tb nonaewux B beay waxre-
poB MOXHO ByaeT ¢ NoMoLbIO rasoaHa-

JIN3aTOPOB U TEMNJIOBU3NOHHbIX KaMep.

=2 NOJA3EMHbI POBOT

Karacrpogsl Ha maxrax Croar sKu3-
HEH JeCATKOB IaXTepos. B Teuenue
2010 roga ronbko B CIHIA aBapuu (1o
OOJIbLICH YACTH B3PLIBLI I'432) YHEC/IH
JKU3HU 71 yenosexa.

CeepxuenoBevyeckan cuna

3tot pobor, eoicotoin 60 cm u gnu-
non 120, gocraTtouHo cuneH, 4Tobbi
BbITALWKWTb NOCTPaAABLUEro WaxTepa
B BezonacHoe mecTo.

MpakTuueckn HeyA3BUMBbINA

Bcsa ero anekTpoHHanA HauMHKa
CrpsATaHa B repMeTUYHbIX KOprycax.
Bnaropaps 3ToMy HUKaKoe UCKpeHue
B 3NEKTPOCXeMax He MOXKeT MoBneyb
3a coboi B3pbIB MeTaHa.

PaboTta cnacatenen B obpyweHHbIX WaxTax
npeacraenaer cobom NCKNYNTENbHO OnacHoe
3aHATMe, Tak YTO 3[1eCb 0CODEHHO pa3yMHO Obl-
no 6bl NOCTaBUTL Ha cyxby pobOTOTeXHUKY.
C ppyron CTOpOHbI, MalwuvHa ana pabotsl nog
3eMfen, Aa eue u B aBapunHOM cUTyauun,
[OMKHa OblTb AOCTAaTOYHO MOLLHOM M MPOoY-
HOW. Bce 3T TpeboBaHUA y4TeHbl B KOHCTPYK-
umn 90-kmnorpammoBoro poborta Gemini,
CO3[aHHOro COTpyAHMKamMuU HauMOHanbHbIX
nabopartopuin Sandia cneumanbHoO ana passe-
[blBaTeNbHO-CracartenbHbix paboT B aBapuiiHbIX
waxtax. ADIMVHUCTPALMS NO OXpaHe Tpyaa Wwax-
TepoB coburpaerca BoCnonb3oBaTbca poboTom
y>Xe B 3TOM rogy.

OBwMTenbHbIA W NOCNYLWHbIA
Bnaropaps ctaHpapTHOMY NynbTy
Xbox 360 ynpaenare 3TuM annapaTtom
ype3BbI4ANHO NPOCTO.

YHACTHAA KOCMUYECKASA FOHKA

— KAK BEPHYTb OTPAGOTAHHBIE CTYMEHH

He cknoHHas k camopekname kocmuueckas komnauusa Blue Origin, ocHosaHHas rnasom
[Amazon.com] dxedhdhom Besocom, nonana B none 3penus ny6ankM, KOraa NPOLLIM ETOM OANH
13 ee 3KCrepuMeHTanbHbiX annapaTtos pa3buncsa B 3anagHomM Texace. 3ToT 6ecnunoTHbIM Kopabib,
noTepsiB ynpasseHue Ha BbicoTe 13,5 KM, BbINOMHUA KOMaHay Ha caMmoyHuuToxeHue. «Hukto ms
HaC He Xenan Takoro ucxoga», — Hanucan besoc Ha cante komnaHum Blue Origin. Cenuac 3ta kom-
naHus paboTtaet Hag 3agadven, Kak 3acTaBuTb OTPAboOTaHHbIE Pa3roHHbIE CTYNEHM CAMOCTOATEbHO
BO3BpaLaTbCA Ha 3emJto, 4ToBbl X MOXKHO BbifI0 MCMO/b30BaThL B CAegyrolmMx 3anyckax. Cenvac
pa3sroHHbIE CTyMeHW MPOCTO MNafaloT B OKeaH, rae Mx pasbiCKMBAKT creuuasnbHble cyda. HactHbie
KOMMaHWM PacCYMTbIBAKOT HAa CYLLECTBEHHYK 3KOHOMMIO, 3acTaBuMB OTpaboTaHHbIe CTyneHu ca-
OWTbCA Ha 3eMnto 6e3 NOCTOPOHHEN NMOMOLUMN.

B AHBAPH 2012 M POPULAR MECHANICS B TONYNIAPHAA MEXA

a www.popmech.ru

MOLJO3PUTEJIbHBIN
[MYJbC

Arentcteo DARPA o6bsasuno,
YTO MPUHUMAET NPEasIOKeHUs
Nno yCcOBEpLEeHCTBOBAHUIO
TexHonoruin obHapyxeHuns

n pacnosHaBaHuna GMOMET'
pUYECKUX MPU3HAKOB CKBO3b
CTeHbl U Apyrue NpenaTcTBmA.
MpoekT nporpammbr «Buo-
METPMA Ha PacCTOAHUMY
(Biometrics-at-a-distance)
noppasyMeBaeT co3faHve
CEHCOPOB, KOTOPLIE CNOCOBHBI
naeHTUUUMpoBaTh NOAEN Ha
yLoaneHuu u B Tonne, hukcu-
Pya pa3nnyHble XapakTepHble
NPU3HAKK — B TOM Yucne
XxapakTep cepauebuexns.
YectponcTeamm, cnocobHbiMu
oBHapyXu1BaTb YenoBeka

3a CTEHOW WM B 3aBanax,
CerofHsA HUKOro He YAUBULLb.
Ho DARPA oxwupaet yero-to
npuHuMnuansHo bonblwero.
Peub uner 06 ysennueHuu
ancTaduuy pabotsl (cenuac
nopobHble annapaTbl achdek-
TUBHbI HA PACCTOAHUM MEHEE
10 M 1 AMLWIb ANS HEe CAULLIKOM
TONCTbIX CTEH). A rnasHoe —
HOBas TEXHOMNOrMA [OMKHA
MCNONb30BaTh UHAUBUAYAb-
HbI XapakTep cepauebueHus,
KOTOpPbIN Y pasHbix noaen
TaK e HenoBTOPUM, Kak
OTMEeYaTKM Masnbues 1 PUCYHOK
papy’XKu rnas.
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=> AHTEHHbI B PYKABE

. Y1obbl 06€CeUnTh CO) JI7AT Ha I10JIC 604 HA/ICKHOM
15| )(])()U\UIBHOII CBA3bIO, dHTCHHDI 0\4\1 BILICTATD

[na coBpeMeHHOW apMuu CBH3b
BaXHa, Kak Bo3gyx. Ana sddek-
TUBHOrO obMeHa AaHHbIMU Mexay
confgatamMu, KOMaHguMpaMu n Ko-
MaHOHbIMW NYHKTAMK MCNOMb3YIOTCH
CTEep>XHEBble aHTEHHbI, FPOMO34KMe
M CHUXalLWMe Mano3amMeTHOCTb.
K ToMy >e CTONPOUEHTHO Ha HUX No-
naratbcs Henb3a. K npumepy, curHan
KOPOTKOW aHTeHHbl MOPTATUBHOIO
pagMonpremMHmnka Moxet 6nokupo-
BaTbCA CODOCTBEHHbIM Tenom bou-
Ua v ero amyHuumnen. Pelwmntb 3w
npobnemMbl HaMepeHbl MHXeHepbl
koMmnaHuu BAE Systems, paspa-
DoTaBlIME B paMKax rnpoekTa «Ho-
CMMble aHTeHHbI» (Body Wearable
Antennas, BWA), koTopble A0SIXKHbl
obecneyntb conpgat 360-rpaayc-
HbIM, HENPEePbIBHbIM W HafeXHbIM
CpeacTBoM CBA3M. N8 3T0ro aHTeH-
Hbl BMNETAIOTCS B TKaHb YHUMOPMbI.
Yxe co3gaHHbln paboymm npotoTun
CUCTEMBl LEMOHCTPUPYET, HTO OH
cnocobeH He Tonbko obecne4ynTb
NOBbIWEHHYI0O HafexXHOCTb CBA3M,
HO W NPefoCTaBUTh KaHan ans ob-
MeHa roflocoBon 1 BuAeouHdop-
MaLWen € 3aKpenyeHHbIX Ha Wwneme
Horua MrKpohoHa 1 BULAEOKaMepbI,
a Takxke gaHHbIMKU GPS-HaBuraumn.
B Hy>XXHBI MOMeEHT niobow conaar
MOXEeT yBWAETb KapTUHKY «rnas3a-
MM» CBOEIO TOBAapVILLA UK NOoKa3aTtb
emy NnonoxeHue co CBOeW No3nunu.
306paxeHrie BbIBOAMTCA Ha IKPaH
KOMMYHKMKaTopa Ha 3ansactbe. Cre-

[PAMO B TKAHD }HII([)

«HOCWUMBIE AHTEHHbI» BWA NEMYE OBbI4HbBIX
W HE CKOBbIBAIOT ABM>KEHWIA, NO3BO1AA NEPEAABATD
B0JIbLLOE KOJTMYECTBO ONEPATUBHOM TAKTUYECKOM
WUH®OPMALIMN

PA3PABOTHMKM CO3QANN MPOTOTHN
«HOCHUMOW AHTEHHbI» (BWA), NO3BONS-
JOLLIEV N3EABWTbCS OT FPOMO3AKMX
LUTBIPEBBIX AHTEHH 1 OBECNEYMBALD-
LLEN HAZIEXKHYHO HEMPEPBIBHYIO CBA3b
MEXAY BOALAMM (

BUAEO C HALLJTEMHOW
KAMEPbI MOXET TPAHC/IN.
POBATbCA BCEM YNEHAM
NOAPA3OENEHMA

KOMMYHUKATOP HA 3AMACTbE CHABXEH
CUCTEMOW GPS, TAK 4TO NO3MUMK BCEX
BONLIOB OTOBPAXAKOTCSH HA AUCNAEE

UmanoHoe nporpaMmHoe obecnedeHmne NO3BONAET NOKa3aTb MECTHOCTb, Ha
KOTOPOW OTMEYEeHO pacrnofioXeHne Apyrvx DONUOB, — pa3ymeeTcs, CUTya-
ums oTobpaxkaeTcs AMHAMUYHO N MEHSETCA B PEXMME PeanbHOro BPEMEHW.
Ha ceHCOpHOM 3KpaHe MOXHO MOMETUTbL BaxHble Ans Hos obbekTbl — be-
30nacHble YKPbITUA Unu, HaobopoT, NoTeHUMaNbHbIE NCTOYHMKI OMNaCHO-
CT1. HapexHbln obMeH BCeMYM STUMW AaHHBIMK 1 0DecneYrBaioT BLUKTbIE
B YHN(MOPMY aHTeHHbI BWA, npu 3TOM 1X Macca OKas3biBaeTCad MeHbLUeu,
YeMm y CTaHAAPTHbIX aHTeHH. Pa3paboTymKin napannensHo MLLYT NyTA U He-
BOEHHOIo KOMMEPYeCKOro NCnonb3oBaHma cucteMsl BWA — Hanpumep,
LLNA MOXapHbIX, cracaTesiei 1 NonuuUMK, B reoloropasBefke U apyrix ob-
nacrtax, rae TpebyeTtcs NoCTosHHas M HafexHas VHAMBYAYanbHas CBA3b,
He CKOBbIBaOLWLas ABUXKEHUN.

COprJJHMKVI MHXXeHepHOro ghakysibTeTa ApU30HCKOTO yHUBEPCUTETA MPeanaraloT UCMosb30BaTh
B CTpOMUTENbCTBE HapaboTku Kapauoxupypros. Peub aeT o cBoero poaa «CTEHTE», C MOMOLLbIO
KOTOPOro MOXHO Bbino Bl peMoHTUpOBaTh NpoTekatowme Tpybonposoabl. MHCTUTYT rasosbix Tex-
HOMIOMMI HEQABHO NPOBES LENyI0 CEPUI0 IKCMEPUMEHTOB Ha Tpybonposoaax, Yepes KoTopbie ne-
pekaunsaeTca npupoaHbin ras. [lna ux pemoHTa ucnonb3osanca komnnekt PipeMedic — 3annatsl
M3 MepensieTeHHbIX Yr1ePOAHBIX BOJIOKOH, MEPEC/IOEHHbIX CTEKIOTKAHbIO U 3a/UTbIX 3MOKCMOHOM
CMOJION, KOTOPbIE C MOMOLUBKD HaAyBHOrO «KaTeTepay (Tenexku BHyTpu Tpybonposona) seoaun-
nvck B 30Hy AediekTta. HagysHoM BannoH HapeXKHO NPVXKMMAN 3annatbl K BHYTPEHHUM CTEHKaM
Tpy6bl M NOAAepXMBan AaBNEHWE CTOSIbKO BPEMEHM, CKOJIbKO HYXXHO, 4ToBbl 3nokcmgHaa cMona
otseppena. Mocne 3Toro ceBexeoTpemMoHTHpOBaHHaA Tpyba CHOBa roToBa K 3KCnayaTauuu.

A @ POPULAR MECHANI
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JIECHAA TEOMETPUA

PA3rOBOPYMBLIE ABTOMOEWN Crson pepesa paspensietcs Ha
BETBM, CMEpBa HEMHOTOYUC-
fIEHHbIE W MOLUHBIE, 3a-

Tem — Bonee ToHkue. Bpaa nu
KTO-HMbyab M3 Hac obpawan
BHUMaHMWE Ha 3aKOHOMEp-
HOCTb, 3aME4YEHHYI0, OAHAKO,
senukum Jleonapgo. Heno

B TOM, 4TO CyMMa KBaapaToBs
AVMaMeTPOB BETBEN Ha onpeae-
NIEHHOWN BbICOTE BCErga pasHa
KBappaTy AameTpa cTeona.
«lMpasuno Jleonappo» cnpa-
BEANMBO NPaKTUHECKU Ana
BCex BMAOB gepesbeB. o cux
MIOP HUKTO HE MOT OBbACHUTB,
ANA Yero flepeBbs CTPOro
cnepyloT 3TON 3aKOHOMepHOoC-
Tu. BotaHuku npeanonoxunu,
4T0 nopobHoe oTHOWeHKe
onTUManbHoO Ans paboTbl
cucTeMbl TPY6OK, N0 KOTOPbLIM
BOAA NMOAHUMAETCH OT KOpHeWn

Hoporu ropoaa 3HH-Apbop (wrat Muunran) ckopo HayuaTcs pasrosapmeaTe C Tpe-

Mf TbicA4yamu aBToMobunen. 3To ByaeT 4acTbio IKCMEPUMEHTA NO HaNaXXUBAHUIO

CBA3M MeXAy aBToMobuaaMM U [OpPOXKHOW MHPACTPYKTYpO#, KoTopblil oboigeTcs

B $14,9 mnH. B YHusepcutete wrata Muunran Tpu Teicsum asTomobunein obopyayiot

YCTPOMCTBaMu, KOTOPbIE C MOMOLLbIO NepefaTHMKoB Manoro paguyca aeicTsus byoyT

coobLath 0 CBOEW CKOPOCTW U HanpasneHuu asvxenrns. Kpome Toro, nccneposartenu
’ BO3bMYyT nog cBon KoHTponb 400 mawuH, 060pyAOBaHHLIX MPUEMHUKAaMK, NpefocTe-
peralowwmMmn BoaUTENeN, KOraa K HAM NpubnunxaTcs Apyrue y4acTHUKU JOPOXHOro
[BWXEHUsA, CO3AaBan OMAcHOCTb CTONKHOBEHUSA. Vicnbitanus npopnsaTtea 12 Mecaues,
¥ UX pe3ynbraTtbl NoMoryT muuuctepctey TpaHcnoprta CLUA yTounuTs npaeuna, kaca-
IOLUMECH BHEOPEHNA HOBbIX NPUHLMMOB AopoxxHon cea3u nocne 2013 roga.

— N0 MOP
B cenrabpe
2010 ropa us
nopra Mo-
HAKO BbIILEJ

KaTamapa, nepesa k nuctee. OaHako no
HI/I'I'ZI}OLLIHI;ICH MHenuio dmanka Kpuctoda
BHCPI‘HCIX or 3nnosa u3 KanudopHuickoro
yHusepcurteta 8 Cau-uero,
COJIHC({E_IMX Takas 3aKOHOMEPHOCTb CBA3a-
611'1'3P€H. Ha He C BOAOI, a C BO3AYXOM.
Hyn Bec | YyeHblin co3pgan matemaTu-
AMLWb CUne BeTpa. 4eckylo Mopenb, KoTopas
moALNC ' CBA3bIBAET NAOWAaAb MCTBbI
L “‘!" nepesa C AencTBylowWwen Ha

u3noM cunon setpa. depe-

BO B HEW OMUCLIBANOCh Kak
3aKpenneHHoe NnLb B OAHON
Touke (MecTe ycnoBHOro yxoaa
CTBONa NoA 3emMsto) U npea-

i MoWwAnb Cosn- crasnaouiee coboi BeTBALLy-

HEYHbBIX BATAPEW:

540 M? 10CA pakTanbHyK CTPYKTYPY.
¢ KMl BATAPEV: : [o6asus k ceoen Monej‘m
18,8% nasneHve BeTpa, JNnov BeBen
onpeaeneHHbIM NOCTOAHHbINA
* MOLLUHOCTb e 1 <
LOBUrATENS: : . - nokKa3aTenb ero npeaenbHOU
93 KBT (127 11.C.) > o ol = = : BENMYMHbI, NOCAE KOTOPOit

BETBW HaYMHAKT NOMaTbCAH.
Mcxops u3 3toro, oH nponseen
pacuyeTbl, KOTOpbIE MOKasanu
ONTUMANbHYH TONLWHY BETOK,
Takyl, NPy KOTOPOW CONpo-
TUBNeHue cune Betpa boino bol
HauUNy4LuM, 1 NpULLEN K TOR
xe 3asmcumocTw. lNpoctoty

M 3M1€raHTHOCTb UAeU 1 ee
[0Ka3aTenbCTBa YXKe OLEHUN
crneyuanucTel. Tak, npodeccop
Maccauycerckoro TexHono-
ruyeckoro uHctutyTa lNegpo
Peiic cuutaer, uto «uccne-
AOBaHue CTaBuT fepeBbs

Ha ypPOBeHb MCKYCCTBEHHbIX
COOPY)KeHWIN, MPOCYUTAHHbIX
NS CONPOTUBIEHUS BETPY,
CaMbli U3BECTHbLIN NpuUMep
KOTOpbIX — Jdirdbenesa HawHa».

TAMERKOSEL

B nonvnAPHAA MEXAHHKA M POPULAR MECHANICS B AHBAPH 2012 B




HECKONbKO JIET HA3A[ DARPA MPEANO-
XWJ0 YYEHbIM PACCMOTPETb BAPUAHTbI
NMEPEOAYN KOLUPOBAHHON NHO®OPMALMW
BE3 WUCMOJZIb30BAHUA 3NIEKTPOHUKW. UC-
CNENOBATENIN U3 YHUBEPCUTETA TA®TCA
WTAPBAPLACKOIr0 YHUBEPCUTETA PELLWIIU
MPUMEHWTD 14 3TOr0 BAKTEPUN.

=2 BAKTEPUW NNALLA Y KUHXANA

KYIbTUBALINA
BAKTEPUN

B — ]

MEPEHOC
HA MNEHKY

MEPECBINKA
COOBLLEHUA

MEPEHOC HA
MUTATESIBHYO
CPEZY

—_—

KYNbTUBALUMA
BAKTEPMW

YTEHME
COOBLLEHKSA

MYPALVBATYINNH

B AHBAPH 2012 M POPU

8 [eHbl pasnnyHbiX yopecueHTHeIx ben-
KOB MOAU(MUUMPOBAHHbLIX LITAMMOB
kuweuHon nanoykm (Escherichia coli)
AKTUBUPYIOTCS M HAYMHAIOT NPOU3BOAUTD
cooTeeTcTBytowwme Benku nvwwb Npu onpe-
LeNeHHbIX YCI0BUAX, TaK YTO KONOHUM
HakTepun CBETATCA KEeNTblM, 3es1eHbIM
unn KpacHoiM. [pu Hanuumm cemu pas-
AMYAIOLMXCA MO UBeTaM hnyopecueHumn
LUITAMMOB B Ka>KAOWN EMKOCTM A7Is KYJbTH-
BUMpOBaHuA BakTepuin cocyLecTsyoT asa
M3 HWMX, TaK YTO OHA MOXET KOAMPOBaTb
1o 49 cumeonos. Camo coobueHue Bbi-
CTPavBaeTcs NpPocTerLLMM 0bpasom, 3Hak
3a 3HaKOM, CTPOKAa 3a CTPOKOW, Ha Mu-
TaTesbHOW Cpefe, Kyfa To4kKa 3a TOYKOMW
BHOCATCA COOTBETCTBYHOLUME Mapbl LWTaM-
MOB KuLleyHown nanouku. [ocne npouec-
ca KynsTVBaUMK BakTePUI K NOBEPXHOCTK
NPUKIAQLIBAETCA NINCT HATPOLENIHN03-
HOWI MJIEHKM, KOTOPAasA YAEPKUBAET HEKO-
TOpOE KoNM4yecTso MUKpobos. [NonyyaeTca
WKhpOBaHHOE NOCIaHMEe: NUCT C HAHeCeH-
HbIMU HEBUAWUMbIMK rna3y BakTepusamu,
B reHax KOTOPbIX CKPbIBAETCA CEKPETHOe
coobuieHue. [NonyyaTeno AOCTATOYHO
BbIPACTUTb UX B KOJIOHWUM, YIIOXKWB JIACT
Ha Takyr >Ke arapoByl0 MUTATESbHYIO
cpeay, M «BKJIIOYNTbY (hyOpPeCUEHTHbIe
reHbl, UCNOJb3YA ONpeaeneHHbIn Habop
ycnosui Kynstusauuu. [dna Toro, KTo
He 3HaeT 3TWUX YCJ/I0BWW, MeHbl Tak u OC-
TAHYTCA HEAKTUBHbIMU W HWKaK ceba
He npossaT. MeTon 6bin MPOHUYHO Ha-
3saH SPAM - Steganography by Printed
Arrays of Microbes (cteranorpadus Ha-
neyaTaHHbIMKU MaccuBamMu MUKpobos).

AsTopbl npeagnarawT M ewe bonee yco-
BEPLIEHCTBOBATbL CTEMEHb 3awuThl (3a-

MeTbTe, BCe AOCTUraeTca UCKJITHOUYUTENTBHO
cpeacrteamm BMOHOFMH, reHeTuku n 6mo-
XumMuu), BHeOPUB B HEKOTOpLIe WTaMMbl

reHbl y(TOﬁ‘l“BOCTH K TeM WUJIU UHbIM aH-
Tubuorukam. Jluwb Te, KOTOpbieé HE nog-

[aayTca BO3AEMCTBUIO 3TUX aHTUBMOTHKOB,
BynyT HecTn gencTeBuTenbHoe coobuenue,

MMTOXDHHPMM 4acTo Ha3bl-
BaKOT «3MEKTPOCTAHUMAMMU
KneTkm». M3BecTHo, 4To OHM
3aMEeTHO TEepPSAIOT aKTUBHOCTb

B NpoLecce CTapeHus, a BMecTe
C HAMU XYy>XKe CTaHOBUTCH

1 BCEM KNETKE, UCMbITbIBAKO-
wei nepebon ¢ «nocTaBkamm
SHepruun. M XOTH Ha3BaTb
CTapeHue MUTOXOHAPUIA
HenocpeacTBeHHON NMPUYNHON
CTapeHWa KNeTKU Henb3s,
y4€HbIe NOA4 PYKOBOACTEOM
npodeccopa [3supa Yokepa
13 KanudopHWickoro yHu-
sepcuTeTta B Jloc-Anpxenece
PeLInan NpoCTUMYNUPOBaTh
aKTUBHOCTb MUTOXOHAPWA,
Bosgencteys Ha red PGC-1.
Ye u3BecTHa ero perynvpyto-
wana ponb B pa6o‘re MUTOXOHAO-
pui — He TonbKo y Apo3ocun,
HO M Yy MAIEKOMUTAOWMX. AKTH-
BW3MpoBas paboty 3T0Oro reHa
B KNETKaX pa3fuuHbiX TKaHen
Apo30dnI, YYeHbIe OTCEXU-
Banu, Kak 3TO CKaXKeTcs Ha
npouecce ctapeHus, u obHapy-
»unu, uto ctumynsauma PGC-T
B KNEeTKax nvlieBapuTesibHoro
TpakTa MpUMBOAMT K 3aMeT-
HOMY YBEIMHEHUIO CPOKa
MU3HU MyWKK. AHanorvyHas
CTUMYNAUMA B PYrMX KAeTkax
Takoro 3hhekTa He oKasbiBa-
na. 310, No MHeHuto Yokepa,
rOBOPUT O TOM, 4YTO UMEHHO

B MULLEBapUTENbLHON CUCTEME
3a510KEHO HeUYTO BaXKHOEe, XOTA
06bI4HO B MoucKax cpeacTsa
NPOTMB CTapPeHNs Mbl NPeXxae
BCEro AyMaem 0 MO3re 1 cepa-
ue. [MpuHumn 3geck npocTon:
MMEHHO nuuesapeHune obec-
rneyrMBaeT OpraHusMm 3Hepruen
U NUTaTebHbIMW BEWeCcTBamMu,
a TaK»Ke CNyUT nepebiM Bapb-
€POM Ha MyTH Pa3fiMyHbIX Nna-
TOreHOB XU TOKCUMHOB. ﬂumesa—
pUTENbHAaA CUCTEMA HAXOAWUTCA
B Hayasne BCen pa3BeTBNEHHON
uenwu npoueccoB Metabonusma,
M eC/In € Hel YTO-TO He Tak,

TO 1 BCe OCTaflbHOe HadunHaeT
TepATb 3¢hcheKTUBHOCTh.

OCTanbHble e MOryT BHEAPATbCH B 3TO
coobuweHue ana cozpaHuna wyma. YueHoie
yXe NpOAeMOHCTPUPOBANMU, uTO BCE 3TO
BMOSHE BO3MOXHO Ha NpakTuke, cHabgue
CBOIO CTaThio uanlCcTpaunen coobuwenun
«3710 6MOKOAMpOBaHHOE NOCAaHMe U3 na-
6opaTtopum Yonta B YHusepcutete Tadtc
2010» (this is a bioencoded message from
the walt lab @ tufts university 2010).







































































































































































































































































































