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Hoporue pedsara!
YBasxkaeMble POTUTENH, JeTYIIKA U O0a0ymIKu!

ITomomren k koumy 2014 rox. Mbr 61arogapuMm Bac 3a To,
YTO BECh STOT I'OJ BbI OBLIM C HAMM, 1 HaJeeMcsd,
uyTo u B caexpyiomiem, 2015 roay, « OHBIN TeXHUK »
OCTAHeTCs BaM HYJKEH.
B caepmyroiieM rogy MbI pacCKaXeM UHNTATeJIIM:
ITonmerur nu Ha Mapc 13-netusaa Aiuca;
Mosker g1 moaBogHAA JOAKA ABUraThCs ObICTPEE 3BYKA;
CyIIIecTBYIOT JIU IapaJijieJbHble MUPHI;
Kak TtpancpupoBaTs Bpems;
CyIllecTByeT Ji aHTUTPABUTAIINA;
ITouemy siroqu MHOTAA BUAAT IPU3PAKOB;
Ha urto cmmocoben j1asep AJIMHOI... 3 KUJIOMETPA;
Korpa mocTpodaT TepMosAepHBIA peaxTop;
Kaxkum 101KHO OBITH aBTO IIPE3UIAEHTA;
Korma B3imeTsaT skpaHOJIETHI;
Kaxumu npodeccusamu o061a7ai0T MaHEKEHbI;
YmMeeTe Jiu BBI IIPABUJIBHO CIIATh;
Kyna meBaTh M3JIUIIHIO SHEPTHUIO...
.../ elrfe 0 MHOTOM, MHOTOM JPYI'OM.

C HoesiM rogom!
3I0poBbLA BaM, CUACTHA, YCIIEXOB!
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Science Fair 2014

HHOOPMAIIUA 10,17
Bor Tak «fdceHn»! 12 -
Po6ot-gepeo PLANTOID 18
Kak mMpI HaxoguM Kyna Ham uaTu? 23 .
U cuoBa «HrHoGean» 27
¥ COPOKH HA XBOCTE 30 .
Teanerpammsl u3 SETI? 32
ITouemy paccrponsacsa XokuHr? 36 .
BECTHU C IIATU MATEPUKOB 42 :
IlepBoe centsaopa Uuru IleTpoBHBI.
daHTACTHYECKHI pPaccKa3 44 -
IIATEHTHOE BIOPO 52 °
HAIT TOM 58 .
KOJJEKIIUA «FOT» 63
HAYYHBIE SABABBI 65 .
Caensl HA cHery 70 .
S3AOYHAA MMKOJA PAINUOIJEKTPOHUKN 72 .
YUTATEJLCKUN KIYB 78 :
IEPBAS OBJIOKKA .
IlpensaraeM OTMETHTH KQUe€CTBO MATE€PHAJIOB, & mo 12 JIeT:
TaKKe MePBOoil 00JI0KKH 110 MATHOAJILHOM CHC-

12 — 14 ger’

TeMe. A YTOGBI MBI 3HAJHM Balll BO3PACT, CAeaii-
Te MOMETKY B COOTBETCTBYIOWIEH rpade

Gouabire 14 mer.
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DONHAJINCT b

MEXAYHAPOAHOIO
KOHKYPCA ..

Science
Escezoono Fair 201
6 Kopnopauuu
Google Science Fair
npoeodumcsa omoé6op NLYHLuLux nPoeKmos
WKONbHUKOE CO 6cezo mupa. B amom 200y
Mmenc0YyHapoOHbLI KOHKYPC HAYULHBLX PAa3pabomokx
dna nodpocmkoe 13 — 18 nem npoxodum ysice
mpemuil pa3. Cé6ou npoekmuvL npedcmasunu
WKONBbHUKU u3 6onee wem 120 cmpan mupa.
H3 90 pezuonanvrHblx puHALUCMOE ObLAU
omobpansl 9 pabom wronrvrHuroé u3 Poccuu,
a npoekm «/JIuTun» Eauszaeemsvr Cocroeoii
u Tunvt Kabup, o komopom mbL 6am yoice
pacckasviéanu (cm. «FOT» Ne10 3a 2014 2.),
éowen 6 wucno 15 mexncdynapoonuvLx
dpunanucmos. [Jesywru 6ydym 3auwuu,ams c6010
pabomy 6 wmab-keapmupe Google
6 Ranugoprnuu u cmozym nob6opomuvcsa
3a znaenvlii npui. I[Io6edumens omnpasumca Ha
TI'ananazocckxue ocmpoeéa 6 cocmaeée IKcneduyuu
scyprana National Geographic. Kpome mozo,
naypeamam nonazaemcs cmunendun 6 50 000
donnapoeé 0na obyueHusn 6 ey3e.
Cezo00HAa mbL paccraxcem 6am 0 HEKOMOPHLLX
npedcmaénennvLx pabomax. Y3namsv o HUX
nob6onvule 6 mecme ¢ HYypHarucmamu
u podumenamu 3axomenu NPaKmuiecKu 6ce
compyonuru Google. Haséeprnoe, amo 6ydem
uHmMepecHo u é6am.



KYPBEP «IHOT»
Yuubepcasonoi
UGROCIRANINECKUI GenCUnelith

Wrak, KaK ysKe TOBOPUJIOCH, IIPEACTABIATL Poccuio B (pu-
Haje OyIyT MOCKOBCKUe MIKOJbHUIBI JIusa CocuHoBa u TuHa
Kabup. g Tex, KToO He YUTAJ IPEeAbIAYINed myOJauKanmuu,
CKasKeM, YTO CBOII MpuOOp AJIA M3MEePEeHUs MAacCChl 1 IIJIOTHO-
cTU JKuIKocrel (meacumerp) «JIuTum» (CoOKpalieHre OT UMeH
JIuza u TuHA) AEBYIIKU CMaCTEePUIN U3 IBYX ILTACTUKOBBIX
OyTELIOK. IIpUHITUII N3MepeHNsI OCHOBAH HA BCEM M3BECTHOM
3aKoHe Apxumesa.

«KoHeuHo, HaIlla KOHCTPYKI[UA He MOTPSACJA YCTOU MU-
pa, — myTaT AeBymKu. — Ho oHa nsMeHMIA YPOKU (PU3U-
KM B HaIllell IIKOJe, caejaia ux 0oJiee MHTePEeCHBIMU 1 Ha-
raagHbIMu. MBI HajeeMcs, YTO AeHCUMeTP Haiiger cebe
IpUMeHeHNe U B IPYTUX IITKOJIaX».

Memoncrpanusa paspadorku ExuszaBerst CocHoBoit u Tunsr Ka6up.




Ilo 3aKIOUEHNIO BKCIEPTOB, AeHcuMeTp «JImTuwm» 1mpo-
II1eJI TECTOBbIE€ MCHBITAHUS U TOTOB K MAaCCOBOMY ITPOM3BOJI-
CTBY, K MCIIOJIb30BAHUWIO HA 9KCIIEPUMEHTAJbHBIX YPOKaXxX
¢dusurku B 5 — 8-x Kjaccax.

Yermpodiciibo desonacnocriu
QAR P QHCNOpIROLK Cheqchith

Eire ogqun Tak:Ke M3BECTHBIA HAIIIMM YHTATEJIIM U300pe-
rateab Makcum CMupHOB u3 r. YeOoKcaphl CHOBa IPUBE3
B MOCKBY IIPOTOTHUII YCTPOMCTBA AJIA aBTOMOOUJIEH, IIOBLI-
IIaf0IIero 0e30IacHOCTh ITacCaKUPOB Ipu aBapuu. B 1miac-
TMacCOBOI MalnmHKe MaKcuma IIpu CTOJIKHOBEHUU C IIpe-
IATCTBHEM KabuHa pasBopaumBaercs Ha 180 rpagycos, Tak
YTOOBI BOAUTEJb M MaCCAKUPBLI 0KA3aJNCh CIMHON K Ha-
nmpaBjieHNIo yaapa. «MMeHHO B TAKOM MOJOKEHHN, KaK
IIOKAa3aJu MCCJIeJOBAHNUS, IIePEeTrPY3KU SKCTPEHHOTO TOPMO-
JKeHUS IIePEeHOCATCSA JIOAbBMU Jerde BCero», — IIOSICHUII
Maxkcum.

I paboThl cuCTeMbl KOPIIyC KaOWHBI MOJIXKEH OBITH
cHabKeH 2JIEMEHTOM CMEI[eHUSA IeHTPA TAMKEeCTH U /WU
IaTYNKOM yaapa ¢ 0JJOKOM yIIpaBJIEHUS YCTPOMCTBOM Bpa-
IMeHns, a TaKyKe AByMs pukcaTopamMu. Momesnb caeiana us
¢daHepsl U KapToHAa, KojJeca — U3 MOAIIUIIHNKOB, & OCH —
13 KapaHJaIlen.

«Bucauue cager» xazanuel

15-neruuii Bekskan :xymaxkos u 17-nerHuii Bymar Ka-
pumoB u3 r. Kasanu mpeacTaBUIN IPOEKT 6JIaroycTpoiicTBa
TOPOJACKUX KPBIII, IIPEAJOKUB PAa30UTh HA HUX IIBETHUKU.
«ITonyuaercsa He TOJBKO KPacuBO, HO U II0JIE€3HO, — pac-
ckasayau pedsaTa. — Kak mokasaju HAIIM pPacueTsl, 3eJIeHb
Ha KPBIIIax He TOJLKO IPEeJOXPaHsAeT YepIaKu U BepXHUe
9TaXKU 3JaHUI OT meperpeBa JIeTOM, HO U JOIIOJHUTEJIHHO
OUMIIAET TOPOJCKYIO aTMOChEPY » ...

WccnenoBarenu BBISICHUJIM, YTO B KPYIIHBIX IOpoAax Ha
3eMJIe He XBaTaeT MecTa [JIs IIBETHUKOB 1 CKBEPOB — 00JIb-
IT10€e ITPOCTPAHCTBO 3aHMMAIOT aBTOCTOSIHKM, 3aTO €CTh CBO-
0omHBIE TEPPUTOPUU HA KpbIax. I oHu paspaboranu yHU-
KaJIbHYIO, 9KOHOMHYIO 1 d3(D(PeKTUBHYIO CUCTEMY O3€JeHEeHUA
KpbImi. [[Jis 5TOro Ha KPBINTY HTOBEPX KPOBJM HACTHUJIAIOT
eIrle YeThIpe CJIOA — 3aIUTHYI0 MeMOpaHy OT Bjaru, Kepam-
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Bexk:kan [xymaxoB u Bynar
Kapumos u3s r. Kazanu.

DJIeMeHTHI
OPOCHUTEJLHON CHCTEMBI
Iy mpoeKkTa «Bucsaume cagpi».

Martseiui I'peB1oB npeagiaraer
IOOBIBAThH DJIEKTPOIHEPTUIO
3a CYeT JAaBJICHUI.

ne ¢

T
Aaenum? ()

Maxkcum
CvmupHOB

¥ €ro MpPoeKT
«Bbe3omacHbI
aBTOMOOUJIb» .




3UT, 9KCTPYAUPOBAHHBIN IIOJUCTAPOJ U AbIIIAIIEe JbHAHOE
IIOJIOTHO. B mTOre pacTUTeIbHOCTh IPOU3PacTaeT Ha T'UAPO-
nouuke. IlpumueM cremuajbHAs OPOCHUTEJIbHAS CHCTEMA
YMEHBIIIaeT PAcXobl BOALI B 2,5 pasa, IOCKOJILKY caMa KOH-
TPOJIUPYET, KOTZA 1 CKOJbKO BOABLI HYXXHO PACTEHUIM.

«Ha1ma npest peajibHa, MBI XOTHM HAYaTh €€ HMCIIOJIb30BAa-
HHUe ¢ Hamlell pogHoil Kasanu, HO, B IPUHIIKIIE, 3eJIeHbIE
KPBIIIIKA MOI'YT MOABUTLCSA IPAKTUYECKH B JIIOOOM ropoje —
cxkasaau pebara. — Bexb TexHOJIOTUs, IPeLIOKeHHA
HaMu, BeCbMa IIPOCTa».

WurepecHo, uTo cama uaes o3eJIeHeH!UsI KPIII BO3HUKJIIA
y pebar B cBasu ¢ YHuBepcuanoi-2013. IToctpoiika gopor,
CTaJNOHOB U IIPOYNX O0'BEKTOB, II0 UX MHEHUIO, HaHec a
CUJILHBIN yIIep0 sKoJoruu ropoga. Bor oHu u mpumgymasiu,
KaK MCIIPABUTH MOJIOJKEHUE.

Mereopurs u ... seipunecriibo

«Bcem m3BecTHO, UTO He Tak JaBHO Hal YelsaObuHCKOM
IIPOJIeTEeJI METEOPUT, M MOIIHEHIIINHI IIOTOK BO3AyXa BHIOMJI
MHOXKECTBO OKOHHBIX CTEKOJI, — pPacCcKasajl coOpaBIITNMCSI
14-netuuit Marseii I'peBioB us r. Yenaouucka. — 1 u mo-
IyMaJi: HeJIb3s JU 00paTuUTh Bpeld Ha moab3y? Hey:xenu ue-
JIOBEK He CMOJKEeT MCIIOJIb30BATh CUJIY AAaBJIECHUA IJIA paspa-
OOTKU DJIEKTPOIHEPTUU? »

IToraTuoe mes0, KOMaHIOBATDL MTaJeHUEM METEOPUTOB II0
CBOEMY YCMOTPEHUIO JIIOAU ITOKAa He Hayuuauchk. IloaTomy
Marseit cran n1ymarh, re cuja JaBJIeHUsS BOSHUKAET pery-
JSPHO, HO He IIPUHOCUT HUKAKO! moab3bl. M goramaica —
Ha TpaHcImopTe. ABTOMOOMJIN CBOEM MACCOM C CHUJIOM JaBAT
Ha IOKPBITUE IIIOCCE, TT0e3/la U TPpaMBau — Ha PeJIbCHI.

«DJIEKTPOIHEPTUI0 MOKHO II0JIyYaTh, HAIIPUMep, C IIOMO-
IITHI0 THE3039JIEMEHTOB, KOTOPbIE OYAYT HAXOAUTHCI MEKIY
peabcamMu u mmagamu, — mosacHua M. I'pesioB. — Iloiry-
YeHHOU 9Hepruiu, 1o pacueraM, XBaTUT AJIA TOTO, YTOOLI OC-
BEeTUTDL JOPOTY, IOJAyUasd S9KOHOMUIO HA 9JIEKTPUUECTBE» .

B sane cpasy BosHUKJIA AUCKYycCHA O OBICTPOM H3HOCE
ITHe309JIEMEHTOB, 0COOEHHO B YCIOBUAX POCCUMCKOTO KJIN-
Mara, ¢ OOJILIIIUMY IepenajgaMu TeMIepaTyp JIETOM U 3U-
moii. OmHAKO, IO MHEHHIO KOHCTPYKTOPA, MOKHO II0J0-
OpaTh TaKue IIbe309JIEMEeHThI, KOTOPBIM He CTPAIITHLI HU MO-
pos, HU Kapa.
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YacTu yCTAHOBKH /IS HCCJIEAOBAHUS
IOy POBOAHUKOBBIX CBOMCTB TOH-
KO¥ YIJIeBOJOPOTHOM IIEHKH Ha II0-
BE€PXHOCTH BOJIbI.

Mounoabie mpeagmIpuHIMAaTE-
JU BMECTe C aKaJAeMUKOM
Agnexceem CeMeHOBBIM, Jay-
pearom mnpemuu IOHECKO,
MIBITAJUCHh MOACUUTATh, OyAET
JIV 9KCIePUMEHTaJbHBIA CBETUJIbHUK JelleBJie O0bIUHOTO.
ITomyunaochk, YTO €CTh CMBICJ OIIPOOOBATH ITONOOHYIO CHC-
TeMy B IelCTBUU.

YUio npugem: na cueny gquckan?

ITecraagmaTuieraue mkoabHUKYU n3 Husxkaero Hoeropo-
ma Hukura YepuanmeB, Auron 3apyoun, Uiaba aHUIOB
MIPUAYMAJIN CII0CcO0 3amucy nHGOPMAIINH C IIOMOIIBLIO Jiase-
pa Ha OOBLIYHOM OPICTEKJIe M MOACUUTAJIN, UYTO YCTPOMCTBO
CIIOCOOHO XPAHUTH OT 2 M0 24 TepabaiiT nHGOPMAIIUU IIPU
crouMocTH 17 mosIapoB 3a IUCK.

«Digital Sandwich — TexHoOIOrMsA 00/LEMHOM OIITUYECKON
maMATH, KOTopas AoJIKHa npuiitu Ha 3ameny CD, DVD,
Blu-ray-guckam, — mosicHUIN pedAaTa. — Y Hac IIpuMeHe-
Ha HOBas cUCTeMa 3amnucu nHopMmanuu. B o0bIYHOM AUCKE
JIa3ePOM BBIXKUTAIOTCSA HEeKHUe MUTHI U JIeHIBLI (TO ecTh yT-
Jy0JeHUs U BBICTYIILI — HocuTean mH(popmanuu). IIpoxo-
I IO HUM, CUMTHIBAIOIIUIT Jladep 3aTeM IOJIydYaeT CUTHAJ.
3mech Apyrasa cucremMa. ¥ Hac eCTh OpPraHHUYECKOe CTEKJIO
¢ (pepporerom. B HeM MBI 1a3epoM (POPMUPYEM CTPYKTYPHI,
BHEIIIHE II0X0KKe Ha COCYJbKHU, BHICOTA KOTOPBIX 3aBUCUT
OT UHTEHCUBHOCTU cUTHaJa. Korma MbI CBETUM CUUTHLIBAIO-
UM JIa3epPOM Ha COCYJIBbKY, IIOJ Heill KaK Obl BOSHUKAET
HeKas OKPYKHOCTb, MECTHOe 3aTeMHeHue. [IoToM curxaJ
3aTeMHeHUA MOoIagaeT Ha ()OTOSJIEeMEHT, KOTOPBIA pacios-
HaeT IuaMeTp COCYJIbKHU, UTO SBJISETCS CBOEr0 POAA KOIOM.
Hanee 3aKoAMPOBAaHHBIN CUTHAJ IIepenaeTca ¢ (POTOdIEMEH-
Ta Ha MUKPOKOHTPOJIIEP, a 3aTeM Ha KOMIBIOTED» ...

Taxum obpasom, II0 MHEHUIO PedAT, HA eIUHUILY IIJIoIIa-
I MOJKHO 3aIlMcaTh ropasao OOJbIINKA 00beM mHMOpMAa-
nuu — 46,3 T'B ma 1 cm?. « MBI npeajgaraeM cresaTh SUCK
dopmatom A4 mmpu ToiuHe Bcero 1 MM 1 o60beMe maMATH
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28 TB, — ormeTuau paspaboTunku. — TaKKe B ILTaHax
€CTh MUHH-TIPOEKT — 5T0 hopMaT AD U BUBUTOUHLIT (POP-
MaT, Ha KoTopoM OyzeT 2 TH».

Cefiuac pebATa MIAHUPYIOT COOPATH OMBITHBLIN 00pasers
cBoell pazpaborku. OHU yiKe IPUCTYIUJIN K CO3TAaHUIO IIPO-
TOTHUIIA HOCUTEJIA U CUUTHIBAIOIIEr0 YCTPOMCTRA.

Yenebogopog na nobepxnociu oge

Bcem m3BecTHO, UTO BOA 1 yIJI€eBOAOPOIABI HECOBMECTH-
MbI, OHU He cMeIlInBaioTcA. Ilouemy Tax moayuaercsa? Orse-
TUTH HA 5TOT BONPOC M IOMbITaJcsad 18-JeTHUHT MOCKBUY
Anexkceii JIamieHKo B cBoeM «lMcciemoBaHMU MOJIYIIPOBO/I-
HUKOBBIX CBOMCTB TOHKOM YIJIEBOZOPOSHON MJIEHKHN HAa IIO-
BEPXHOCTH BOJBI».

«IIpoeKT moCBAINEH N3YUEHNIO CBOMCTB CUCTEMBI «yTJIe-
BOJOPOHAA Ca)ka — KHIKOCTb», — IIOSICHUJ aBTOP. —
PaboTa mo3BoIUT co3aBaTh HOBBIE MOJIYIIPOBOIHUKOBEIE
mpubopsi. KpoMe Toro, caska u Boga ABJIAIOTCA CHUCTEMOI,
KOTopasA MOJKeT CTaTh YIPOIIEeHHOW MOENbIo IJII U3yue-
HUSA B3aMMOJefCTBUSA ITPOAYKTOB HEIIOJIHOTO COOpPaHusa yr-
JIEBOJOPOMOB C «KUBOM mpupomoii». Kpome storo, menu-
HelHbIe CBOMCTBA IIPOBOAUMOCTHY YTJIEBOIOPOIHON ILJIEHKHU
IIO3BOJIAIOT PaCCMATPUBATh CUCTEMY B KauecTBe SKCIepPH-
MEHTAJIbHOU MOJEJU IPU U3YUeHUN CUTHAJILHOM (IIPOI0JIib-
HOI1) MPOBOIMMOCTH OMOMEeMOpaH» .

ABTOpPOM B 9KCIEepUMEHTaJIbHOU padoTe 0CBOEHA METOIM-
Ka ImoayueHus TruApodoOHON IIJIEHKM Ha HTOBEPXHOCTU
BOJBI, BRIOPAHBI KOHTAKTHBIE DJIEKTPOILI U CIIoc0o0 obecie-
yeHUS KOHTaKTa 0e3 HapyllleHus IJeHKu. [loaTBep:KaeHo
TaKsKe BIAUSHNE BHEITHET0 3JIEKTPUYECKOro IIOJISA Ha COIIPO-
THUBJIEHUE CUCTEMBI.

Bempozenepamop gaa Khasinero Cebepa

JHurenan 3amoasapbsa 4acTo CTAJIKKUBAIOTCS € IIPO0JIeMaMu
CBsI3U, HABUTAIIMHU U OCBelleHus. Mcronb30BaHe MOOUIb-
HBIX T'eHepPaTOPOB Ha ABUTraTeIAX BHYTPEHHEro CropaHmus
OrpaHHUYEHO 3aIacaMi TOILJINBA, KOTOPOe MPUXOAUTCS HOC-
TaBJAATL ¢ Boabmionn 3emuan. Pemmenue 3agauu 18-ymerHuii
Marseit Bebenun us Caukr-IleTepOypra BuauT B BbIpaboT-
Ke 3JIeKTPOSHEPruu MPsMO Ha MECTe, HCIIOJNIb3Yys IIPUPOS-
HBIE PecypcCHl.
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IIporoTun MoGMILHOTO BeTporeHeparopa aAjis yciaosuii Kpaiinero Cesepa.

«Boobr111e st pogom 3 HeHerrkoro aBTOHOMHOTO OKpyra, ro-
poxn Hapesa-Map, u ¢ geTcTBa HOMHIO, KaKKe TaM CUJIbHbIE
BETPBI, — PAaCCKa3aJ OH. — MBI ¢ HAyYHBIM PYKOBOIUTEIEM
MIOIBITAJNINCH OOPATUTh ATY CUJIY Ha MOJb3Y Jiogam. I[loy-
YMJICS BETPAHON BJIEKTPUUYECKUN I'eHepaTop — YCTPOMCTBO
IS TIPpeo0pPasoBaHMs KMHETUUECKOM SHEPTIUM BeTPa B 9JICK-
TPUUECKYI0, HATIPUMED, AJS IoA3apsaaKku TeaedoHoB. ¥ HAC
ysKe ecTh IepPBBII MPOTOTUII, OH COCTOUT U3 ABYX IIOJIYKec-
TKUX KPBLIbEB, BPAIAIOIINXCSI BOKPYT BEPTUKAJIBHOMN OCH.
Tak uTo HampaBjieHUe BeTpa eMy 0e3pasIudHO» .

Bompoc peamucTrUHOCTY IpeACTaBIeHHBIX HAYUHBIX TeX-
HOJIOTU¥M BOJIHOBAJ U JKYPHAJNCTOB, M YMHOBHUKOB. Ilo
caoBam Cepress MarBeeBa, 3aMeCTUTEJISI TUPEKTOPAa demap-
TaMeHTa ToCyIapCTBeHHON HAyUYHO-TeXHUUECKON U MHHOBA-
IIUOHHOI moJuTuKY MuHMCTEPCTBA 00PA30BaAHUA U HAYKU
P®, B Poccun HuKoOrga He ObLIO Ae(UIIUTA MHTEPECHBIX
nJIeli, a BOT B peajJbHOCTh OHH, KaK IIOKa3bIBaeT MPaKTUKAa,
IIPeBpAaIlaJInCh PEIKO.

«I'maBHOE, YTO OTJIMUYAET STU HAyUYHbIE PAOOTHI,— AETAM
HUUTO He Ka)XKeTCs HeBO3MOYKHBIM. VIMEeHHO IIOTOMY B CBOUX
HAYUYHBIX 9KCHEePUMEHTAX OHU 3aYacCTyIO JOCTUTAIOT YAUBU-
TeJbHBIX Pe3yJbTaTOB», — OTMETUJIA B CBOEM BBLICTYILICHUU
HNuecca Ilorop:xenbckasi, MeHeIyKep IO CBA3IM C OOIIe-
cTtBenHOCTRIO Google B Poccuu. OpranmsaTopsl KOHKypca
TaKKe OTMETHIJIN, YTO PaspaboTUMKM BEPHO BhIOpaJu chepy
uccaenoBanuii. Ha nmepeunacswimmennom WT-pulHKe mIpuBIIe-
KaTb MHBECTUIINHN CTAHOBUTCS BCE CJIOYKHEe, a CeKTOp IIPOo-
MBIIIJIEHHBIX TeXHOJIOTUH PACTeT W3 roja B T'Of.



NH®OPMAIINA

KOMIIBIOTEPHVYIO
MOOEJIb armochepsl
Turana co3gan yueHBIN
u3 MockoBcKoro (pusmu-
KO-TeXHUYECKOT'0 MHCTHU-
ryta Baagumup Kpacuo-
noJsbecKuii. OHA BKJIIOYA-
eT B cebsa 83 MOJIEKYJIBI,
33 moHa u mpexycMaTpU-
BaeT 420 XUMUYECKUX
peakIuii C STUMU YaCTU-
mamu. Pe3yibTaThl KOM-
MILIOTEPHOTO MOJAEIUPO-
BaHUA, BbBIIIOJHEHHOTO
CIIEITNAINCTOM, HEILIOXO
COTJIACYIOTCS C HaOJII0a-
TeJIbHBIMU JAaHHBIMU 00
atmocgepe Turana.

Turau, HamoMHEUM, —
9TO KPYHHEUINH CIyT-
Huk CaTypHa, OH B IIOJI-
TOpa pasa 0oJbItie JIyHbI
¥ TIOYTH BBOE MACCUB-
Hee. ATMocdepa 1Iame-
THI COCTOUT B OCHOBHOM
U3 a30Ta C IPUMECIMU
YTJIEBOIOPOOB (B OCHOB-
HOM MeTaHa), KOTOpPhIe
MOT'YT 00pPa3oBbIBATH 00-
Jaka U IPUBOAUTH K IIO-
ABJEHUIO aTMOC(EePHBIX
OCaJKOB.

«Corsacue mopmenau c
peayibHOCTHIO O3HAUAET,
YTO MBI IPABUJILHO OII-
penesisgeM, KyJa IeBaioT-
csl pasHbIe BeIlecTBa U3
noHochepsl Turana wu
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OTKyJZla OHU TaM OepyT-
cA», — IIoJIaraeT aBTOP
ucciaemoBanusa Baamu-
mup KpacHOmoabCKUiA.

SAIIIUTA &©O0TO OT
KOIIMPOBAHUS. Mo-
JIoZible y4eHbIe, padoTaro-
mme B WHCTUTyTE cuc-
Tem uH(popMmaTuru Cu-
OMPCKOTO OTIeJICHUS
PAH, paspaboranu ciie-
[ajbHOEe IPUIOKEHNe,
TI03BOJISAIOIIEe 3aITUTUTD
dgoTorpadgum OT KOIIUPO-
BaHUA IIOCTOPOHHUMU
gogbMu. Ilpumo:xeHue
MMOABUJIOCHL  OJraromaps
MJIAAIIEMY HAyYHOMY CO-
TPYAHUKY  HUHCTUTYTA
Ceprero XalipyaumHy u
acrtupauty Ilasny Ka-
JINHHUKOBY.

CxeMa pabOThI ITPIIIO-
JKeHUsI [TOBOJIBHO-TAKHU
IIpocTa: II0Jb30BATEIb
sarpy:xaeT B CeTb oTO
WU U300paskeHmne, KOTo-
poe OH :KejaeT 3alllu-
TUTBb OT HECAHKITOHUPO-
BAHHOT'O KOIIMPOBAHWUSI,
IocJie 4Yero ImporpaMmma
mobaBiisgeT B Hero Hesa-
MeTHBbIe JJIs TJIa3a veJio-
BeKa CeKpeTHbIe JaHHbIe,
IIpeIBapuUTeJILHO  pas-
OuThle Ha (PparMeHTHI.
Amnajior BogsgHOro 3HaKa

NH®OPMAIINA




NH®OPMAIINA

pacipezeaseTcsa Ha KaxK-
IIOM 4acTU CHUMEKA.

AKYCTHMYECKOE 30H-
OVPOBAHUE ATMO-
COEPLEI. Yueunbie UHc-
TUTYTa OITHUKU aTMO-
chepsl uvenu B. E. 3ye-
Ba CO PAH (r. Tomck)
COBMECTHO C KOJLJIeTaMu
u3 MHcTUTyTa MOHUTO-
pUHTa KJINMATUYECKUX
U 9KOJIOTUYECKUX CUCTEM
CO3JIaJIV HOBYIO T€XHOJIO-
TUI0 U3MepeHusd Xapak-
TePUCTUK IPUTPAHUIHO-
ro cyost arMmocdepnbl. OHa
IIO3BOJIAET OJHOBPEMEH-
HO IUCTAHITMOHHO OIIpe-
IeJIATH XapaKTePUCTUKNU
TeMIIepaTypbl U CKOPOC-
TH BeTpa C yYeTOM TYp-
OyJIEHTHOTO OCJIa0JIeHIS
3ByKa U HUCCJEI0BATH UX
B3aMOCBS3b.

ITOT MeToH IIPexAIo-
JIaraioT MCII0JIb30BaTh B
aspomopTax AJasa odecrie-
yeHUsA  0e30IIacHOCTU
B3JIeTa U MOCAAKY aBUAa-
JaHEepPOB.

CTAHIIMA NAJIBHEN
KOCMHNYECKOUM CBS-
31 B EBmaropuu cuHoBa
TIOMOZKET PeIIaTh BOIPO-
CBbI YIIPaBJIEHUSA TUJIOTHU-
pPyeMBbIMI KOpPaOIaMMu.

«B KpwpiMy cTouT yHU-
KaJbHasd CTAHIINA AJb-
Hell KOCMUYEeCKOH CBA3U
¢ OOJIBIIIM PagUOTeJIeC-
KommoM. B coBeTckoe Bpe-
Ms OBLIO IIOCTPOEHO He-
CKOJIBKO aHTE€HH TaKOI'o
Kjaacca. MplI Hazeemcs
BOCCTAHOBUTL BCIO 3Ty
cucTeMy», — CKasaJl 1o
2TOMY IIOBOAY TJiaBa
Pocrkocmoca Ouer Ocra-
IIeHKO.

BUPTYAJIBHBIA MYV-
3EM KOCMOHABTH-
KHN moryr cosgaTthk poc-
cutickue yuernnle. O 0y-
IeT OYeHb II0JIe3eH MAJIs
IITKOJIbHUKOB, II0JlaraeT
pexTop MOCKOBCKOTO TO-
CYZapCTBEHHOTO YHUBEP-
curera umeru M. B. Jlo-
moHocoBa Buxtop Cazos-
Huuynii. «$I 3Har, YTO
Hertoxou myaedt Ilmou-
KOBCKOTI0 ecTh B Kasyre.
Ho, mosxer OBITH, ero
HaIO caeJsaThb 0oJiee Joc-
TYIIHBIM B 3JIEKTPOHHOI
dopme, UTOOBI KaKIBIN
IITKOJIbHUK MOT O3HaKO-
MUTBCSI C HUM XOTs OBI
BupTyanbHo? Beab may-
YyeHUe MCTOPUM PAaCIIIH-
PAeT Kpyrosop, mO3BOJIA-
eT HAKOIUTh MHOIO IIO-
JIE3HBIX 3HAHUM ...

NH®OPMAIINA
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A CEHby!

JIlemom 2014 200a BoenHno-mopckoil ¢paom
Poccuu nonyvun nepeyro MHO20UeNe6YI0 AMoM-
HY10 Nn00600HY10 nodky (AIIJI) npoexma 885
«Acenv-K-560 «Cesepodséunck». Topicecmeennasn
uepemoHun nodesema Anodpeesckozo ¢pnaza
cocmosanacs y npuiana cydosepdpu «Ceemaur»

6 Cesepoodsuncre. Ha yepemonuu npucymcmeo-
éan znaénoxomandyrowuii BM®P Poccuu
admupan Buxkmop Yupkos.

ITo croBam agmupasia YupKoBa, OCHOBY CTPATETUUYECKUX
cui1 BM® B GaukaiimiieM OyAYIIIeM COCTABAT HOBbIe MHOI'O-
IeJeBble aTOMHBIE IIOJABOAHEIE Kpelicephl, a TaKiKe MOJAep-
HU3UPOBaHHBIE aTOMHLIE IIOABOAHLIE JIOLKU CYII[ECTBYIO-
IITUX ITPOEKTOB. « MBI UIeM II0 ITyTH ITOBBLIIIIEHUA UX CKPBIT-

ITepemonusa cuycka AILJI «CeBepoaBuUHCK» HA BOIY.




Y BOUHA HA BOOPY/KEHHNH

Aromuasa mommmoaka «CeBepoaBHHCK»
BBIXOIUT B MOpe.

HOCTH, CYIII€CTBEHHOT'O ITOBBI-
IIeHUA MaJIOIIIYMHOM CKOpOC-
TH XOZa, COBEPIIEHCTBOBAHUS
CPeICTB CBA3U U yIIPaBJIEHUS,
OCHAIIEHUSA HOBBIMU CHUCTEeMa-

MU BOOPY KeHHii», — pacckKa-
3ay1 B. YupKoB :KypHaJIHCTaM.
«CeBepoaBUHCK» — caMmas

coBpeMeHHAas OTeuecTBeHHAasd
aToMHAas MOAJIOAKA. JTO Iep-
Basa AIILJI ueTBepTOro mokoJie-
Husa. [auna goaku — 120 wm;
mupuHa — 15 wM; cpemHsas
ocagrka — 10 w™; CcKopocTb
IIOJBOSHOTO Xoma — 31 ysel.

Ha «CeBepoaBuHCKe» BIep-
Bble B IPaKTHUKEe OTEeUEeCTBEH-
HOTO KOpalbJieCTPOeHUSA TOP-
TeHbIE allllapaThl PACIIOJI0KEHbI He B HOCY IIOIJIONKH, a 3a
OTCEeKOM IEeHTPAJBHOTO IIOCTAa, YTO IIO3BOJIMJIO PA3MECTUTh
B HOCOBOM OKOHEUHOCTU KPYITHOTabAPUTHYIO TUAPOAKYCTH-
YecKyIo aHTeHHyY. Kpome Toro, cyOMapuHa ocHAaIlleHa ITPUH-
IUIIMAJIbHO HOBOW SAePHOM SHEPreTUUYECKON yCTAHOBKOM
U HeceT MOIIHBIN KOMILJIEKC BOOPYKEHUs, BKJIOUAsA CBEPX-
3BYKOBBIE€ KPbLIAThIE PAKETHI.

dopmupoBanme 00JIMKA MOAJIOI0K UeTBEPTOrO TOKOJIEHU S
HauaJjoch emrfe B 1977 rogy. Ha cMeHYy HECKOJBKUM TUIIAM
JIOJIOK IIJIAaHWPOBAJIOCHh CO3[aTh €IUHYI0 MHOTOIIEJIEBYIO Cy0-
MapHuHYy, CIIOCOOHYIO peInaTh MaKCUMAJIbLHO MINPOKUHA KPyT
damau. IIpOeKTHUPOBIIUKOM HOBOTO THUIIA CYyOMapWH CTAaJIO
Caukr-IleTepOyprckoe MOpCcKoe OOPO MAaITMHOCTPOEHUS
«ManaxuT», a TJIaBHBIM KOHCTpyKTOpoM — Biagumup Ilo-
1MoB. B mpoeKTe MCIIoIb30BaHbl MHOTHE TEXHUUECKUe pellie-
HUSA, PaHee He IPUMEHABIINECA B OT€YECTBEHHOM IIOIBOJI-
HOM CY/ZIOCTPOEHUHU.

Bropasa mogsoguasa gogxa — K-561 «Kasaub» — 3aJo-
skera 24 uitoasa 2009 roga mo MOAepHU3UPOBAHHOMY IIPOEK-
Ty 08851 «fceunn-M». OHa nmeeT 0OHOBJIEHHOE 000PYIOBa-
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HUe, ONITUMU3UPOBAaHHLIE O0OBOJLI U €Ille MEeHbIITe IIYMUT
npu aBu:keHuu. Kpome Toro, kKopabjb CTPOUTCA CHUJIAMU
UCKJIUYUTEJIbHO POCCHUUCKUX Ipeanpuatuii. IocTpoiika
U CIIyCK Ha BOIY, a TaK:ke MIPUHATHE HA BOOPY:KeHUe OXKHU-
natorca B 2015 — 2017 romax.

Tperba mogBogHad Joaka — K-573 «HoBocubupck» —
6bL1a 3aaoxkena 26 uoaa 2013 roga. Beox B cTpoii o:Kkuga-
erca B 2017 rogy. YUerBeprasa moABOAHASA JOAKA IIPOEKTa
885 (mudp «fAceHb»), KOTOPYIO ITAHUPYETCA 3aJI0KUTL 19
uioasa 2014 roga ma «CesMmarie», moayuut uMsa «KpacHo-
Apck». Ilo cioBam resepanbHOro aupekTopa «CeBMmaria»
Muxawnna BymuuHuenko, 3aKkjgaaKa ellle TpexX JOIOK COCTO-
utca B 2015 roay.

Kopnyca Bcex AILJI camenanbl 3 MaJIoOMarHUTHON CTaJIH,
Ha KOTOPYIO CBEPXY HaHECEHO Pe3UHOBOE IMOKPLITHUE, CHIU-
JKalollee MIYMHOCTh JIOOKU U YMEHBIIIAIOIee OTPasKeHue
CUTHAJIOB THPOJOKATOPOB. B HOCOBOI uUacTu pasMeIeH
TUAPOaKyCcTUUeCKU KoMILieKe «pTrimni-Amdopa» ¢ rada-
pPuUTHON cepuUecKoll aHTeHHOII. Bo3aMoKeH TakKe Bapu-
AQHT OCHAINEHUSA TAKUX MOAJOAOK I'MAPOAKYCTUYECKUM KOM-
ILJIEKCOM «AfKC» ¢ TOMOJHUTEJbHLIMU aHTeHHAMU II0 Bce-
MYy KOpIIyCy.

IIpumeHeHNE AaTOMHOIO peaKTopa HOBOT'O MOKOJEHHUS I10-
3BOJISET IMMOBBICHUTH HAAEKHOCTH PabOTHI SHEPrOCHCTEMBI
Kopabasa. OH BBLIIOJHEH II0 HOBOM TeXHOJOTUU, IPU KOTO-
PO TPyOOIIPOBOABI TEIIJIOHOCUTEJISA MePBOTO KOHTYypa pas-
MeIlleHbl B KOPIyCe PeaKTopa, UTO 3HAUUTEJIbHO CHUIKAET
BEPOATHOCTb aBapUil ¥ PagMOaKTUBHOrO O0JyUeHHUI SKUIIA-
ska. CpoK caysKOBI peakTopa 0es mepesapAaaKy COCTaBIAET
25 — 30 ser, 4TO CPABHUMO C IIPOJOJIMKUTEIBHOCTBIO K13~
HU caMoii cyOMapuHBI.

OngHOBAIBHAS SHEPTETUUYECKAS CHUCTEMA IPUBOIUT JOAKY
B IBUJKEHUE 3a CUeT BpallleHUs XBOCTOBOTO BuHTA. [[is
CHIKEHUSA ITyMa Ha MaJbIX CKOPOCTSIX ABUIKEHUS UCIIOJb-
3yeTcs 9JeKTPOABUTATEIb; IJIaBHBIN Typ003yOuaThIil arpe-
raT IOAKJII0UaeTcsa yepe3 My(PTy TOJIbKO Ha BHICOKOCKOPOCT-
HBIX peKuMax.

HecATs TOpIIeAHBIX anmapaToB Kajaubpa 533 MM pacIioJio-
*KeHBbI IO YTJIOM II0 60pTaM B paiioHe OTpasKIeHUs BBIABIIK-
HBIX YCTPOICTB. 3a OTpakAeHreM HaXOIATCA 8 BEePTUKAb-
HBIX PAKETHBIX IIAXT, B KaYKIOH M3 KOTOPBIX PasMeIaeTcCs
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Cxema ycTpoiicTBa
AIlLJI «HoBocuGUpPCK».

IIndpamn o603uHauensr: 1 — rpe6GHOI Bajd, 2 — riaaBHbIN Typ60o3yOua-
THII arperat, 3 — KOPMOBOI aBapHiiHbIN 0yii, 4 — 0aJIJIOHBI CHCTE€MbI
BO31yXa BBICOKOI'O JABJIEHUS, 5 — OTCEK C NIAXTHBIMH IIyCKOBHIMHU yC-
TaHOBKaMM, 6 — peaKTOPHBIN OTCEK, 7 — JKMJION OTCEK, 8 — moabeM-
HO-MauYTOBbIe yCTpPOiicTBa, 9 — mepuckon, 10 — BenapiBaromas Kame-
pa, 11 — x0omoBO# MOCTHK, 12 — aHTeHHad BhIrOpPoaAKa, 13 — riiaBHasd
cdhepuyeckass aHTeHHA THAPOAKYCTHYECKOT0 KOMILIeKca, 14 — meHT-
paabHBIA MocT, 15 — GOpTOBHIE TOpHEaHbIE anmmapaTtsl, 16 — Topmen-
HBIIT OTCeK, 17 — Goe3amac, 18 — meHTpanabHadA aAKKYMYJIATOpHAA OaTa-
pes, 19 — orcek BCoMOraTessHOTO 00opygoBaHus, 20 — TypOUHHBINI
oTceK, 21 — oTceKk MeXaHHYeCKOro 000pyIoBaHUA.

1o 4 paxeTsl. BO3MOXHOCTE KOMOMHIPOBATL PaKeTHOE BOO-
pysKeHUe maerT TMOKOCTh B BBINOJHEHUH IITMPOKOTO Habopa
00eBBIX 3a7la4 — OT IIOPaKeHUs CTAIlMOHAPHBIX HAa3€MHBIX
meJsieil pakeramu 3M-54 10 60pb0OBI ¢ CyOMapuHAMYU ITPOTUB-
HUKa U YHUYTOKEeHHEM BCeX TUIIOB HaJABOAHBIX KopalJiei
npoTuBoKopabenabHbIMU pakeramu 11-800 «OHUKC» .

CmacarenbHas KaMepa Ha JIOAKe OJHA; B HEM MOJKET II0-
MECTUTHCS BeCh SKUIANK, UYNCJICHHOCTh KOTOPOT'O COCTaBJIA-
eT oT 85 10 93 uesioBexK.

AMepUKaHCKUMU aHaJIoTaMu «SlceHsa» SBJISIOTCA MHOTO-
IejieBble CyOMapuHLI Kj1accoB «CuByad» u « BupmruHus» .

Poccuiickue u 3apy0Oe:kHbIe 9KCIIePThI Uallle CPaBHUBA-
T «fcerb» ¢ «CuByadom», He oTHaBasA ABHOTO IIPENIOU-
TeHUS HU ONHOU m3 Jomok. OgHako «flceHb» mpegHasHa-
YeH AJiA 0oJiee IMMTUPOKOTO KPyra 3ajad U IO CBOUM (PYHK-
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IIUAM YaCTUYHO OYJeT COOTBETCTBOBATH TaKiKe aMepUKaH-
CKIUM IIOABOAHBLIM JoakaM Tuna «Oraiio».

Camas coBpeMeHHas poccuiickas IIOABOIHAA JOIKA OTJIN-
yaeTcA TaKsKe OecIIperieleHTHO BLICOKMM YPOBHEM 3aIllUThI
9KUIIaKa OT paguamnuu. besonacHocTh sKumaka HoBoit AITLJI
«CeBepoIBUHCK » o0eceurBaeT 000pyaoBaHUEe KYPCKOTO 3a-
Boma «MaaAk». CrernuaabHO I TOMJIOAKY IPEeAIPUATHEM
co3aHa YHUKaJIbHAA MH(MOPMAIIMOHHO-YIIPABJISAIONIAA CUC-
Tema. OHa OCYINECTBJISIET HEIIPEePbIBHLIN aBTOMATUYECKUHA
IVCTAHIIMOHHLIN KOHTPOJIb PaAlaIllioOHHO-XIMUUYECKO 00-
CTAHOBKU U ITO3BOJIAET IIPOTHO3UPOBATDH O3Bl PAIOAKTHB-
HOTO W3JYYEeHUS W BpeMsdA HpPeObIBaHUA UJEHOB SKHUIAKa
B aBapuUUHBLIX 30HaxX. Kpome Toro, cucreMa mpeqoCTaBIAET
HQOPMAITNIO O COCTOAHUY KOHTPOJINPYEMOro 00beKTa, BbI-
IaeT PeKOMEeHIAIINY II0 IIPUHATUIO PEIIeHnH 1 ITPOBOAUT II0-
CTOSHHYIO CAMOIUATHOCTUKY.

3aBon «Mask» Taxkske moctaBua Ha «CeBepOABUHCK» MIO-
3UMETPHI-PAAOMETPhI /I U3MEPEeHU MOIITHOCTH OIIaCHOTO
IULA JKU3HU HEUTPOHHOTO U raMMa-U3JIyUeHUsI, 3arpsa3HeHHO-
CTH IIOBEPXHOCTEN 000PYIOBAHUS, OJEKIBI, OOYBU U KOXK-
HBIX IIOKPOBOB WJIEHOB 9KUNaKa. [IpruOophI MO3BOJIAIOT 3aHO-
CUTDL U3MepPeHHbIe 3HAUeHUA B IaMATHL KOMIIbLIOTEpa C IocjIe-
IYIOIIUM BHECEHUEM STUX JaHHBIX B O0IIyio 6asy.

Caenyiomiue Ha ouepeny — IOABOAHBIE JOOKHU IIATOTO II0-
KOJIEHUsI, KOTOpbIe OyIyT OCHAINeHbI MOABOAHBIMU poboTa-
MU, cooOIuI KypHaaucram riiaBkom BM® P® agmupan
BukTop YupKoB BO BpeMs IIePeMOHUU BBOJa B CTPOM HOBOU
aTOMHO# moABoAHON Joaku «CeBepoaBUHCK». Becmuiior-
HbIe IIOIBOAHBIE AIllIapaThl II03BOJIAT PE3KO IIOBHICUTH BO3-
MOKHOCTH CyOMapHH 110 O0HAPYKEeHUIO IeJiell TIoJ BOJOM.

ITo croBam B. HupkoBa, y:Ke BeIyTCsA IPOEKTHBIE PAOOTHI
Mo ux cosganuio. OcHaIleHHbIe THAPOAaKyCTUUYECKNM 000py-
IToBaHUEM POOOTHI, CLIOCOOHBIE HMOTPYKAThCSI HA TJIyOMHBI
6osiee 2 000 M, HemOCTYIIHBIE A MOABOAHBIX JIOLOK, MOTYT
ob6j1amaTh ropasno OOJBIITUME CIOCOOHOCTSIMU II0 OOHAPY-
JKeHUIO IeJiell, B CUJIy JYYIINX YCJIOBUI paciIpoCcTpaHeHUs
3ByKa Ha 6oJbinoi riryouHe. CoBpeMeHHAaA 9JEeKTPOHUKA
IIO3BOJISIET CIIEJIATh MOJBOAHBLIX POOOTOB MTOCTATOUHO KOM-
MaKTHBIMU, YTOOBI MX MOXKHO OBIJIO 3aIlyCKATh Uepes3 Top-
TIeJHBIN annapaT UiId U3 BePTUKAJIbLHOU TyCKOBOH yCTaHOB-
KU IIOJABOJHOM JIOAKU.
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NH®OPMAIINA

BECITPOBOIHAS I1E-
PEOJAYA 3JIEKTPO-
OHEPT'MMN B crKopoMm
BpeMeHU MOKeT CTaTh
pearbHOCThI0, 00eIaT
BeINyCKHUKU M®PTU
Cepreii u Jleouun Ilie-
XaHOBBI, KOTOpPbIe Ha-
MepeHbl TPOMOJIKUTD
paboTy M3BECTHOTO yUe-
"Horo Hukousr Tecia.
Hamnomuum, urto, 6J1a-
rofaps McCJeI0BaHUAM,
KoTopble mpoBoana Hu-
roja Tecaa, crama Bo3-
MOXKHOM Tepeaada sHep-
TUM Yepes CceTu Iepe-
MEHHOTO TOKa. Takixe
uM OblyIa HauaTa padora
IO CO3JJAHUIO CIIeIIUATD-
HOUM OalrHu, mocpen-
CTBOM KOTOPOH 3JIEKT-
posHeprusi MorJja Obl
mepemaBaTbCs uepes AT-
JaHTUUYECKUHA  OKeaH.
OgHako [mOBeCTH O
KOHITa 3alyMaHHOe ydue-
HOMY He yIajoCh.
CoycTsa cromeTue poc-
CUMCKMe yUeHbIe PeIlri-
JIY TIOCTPOUTEL OoJiee co-
BPeMEeHHBIN  BapuaHT
YCTaHOBKU JIJIsI Iepeja-
Yy SHEprum. barmrHs
Wardencliffe BwicoTOT
60 M craHeT IEPBBHIM
IIaroM Ha IyTH BHeIpe-
HUS B KU3Hb 3aIyMKU

Huxroarer Tecna. Ooiasa
CTOMMOCTE IIPOEKTa, II0
IpegBAPUTEIbHEBIM IIOJ-
cueraM, COCTABUT OKOJIO
800 000 mosnmapos.

MYMU-TPOJIJIN HA-
YYAT MATEMATHA-
KE. Cepuimo HOBBIX
yueOHBIX ITOCOOUU s
IIKOJIBHUKOB 5 — 9-x
KJIACCOB TIPEAJIOKUIU
corpynuuku TomMckoro
rocyZapCTBEHHOTO IIe-
IaroruyecKoro YHUBEP-
curera. IIpu saTom oHHI
BOCIOJIb30BAJIUCH IIOMO-
b0 CKA30UYHBLIX T'epo-
eB. Hampumep, paso6-
paThbCs B IPEeMYIPOCTAX
HATYpaJbHBIX  YHCEe]
U JeCATHUYHBIX Apo0eit
5-KJacCHUKAM IOMOTYT
repou CKasKu (PUHCKOI
nucareabHUIBLI  TyBe
Arcon «Illnama BoJ-
mebHUKa» — Mymu-
marna, Mymu-mama,
dpexen Cuopk u Cuyc-
MYMPUK.

ITo mHeHUIO OMMaHY-
misl 'eabMaH, 3aBeyio-
el yHUBEPCUTETCKON
Kadeapoil Teopun u Me-
TOAUKU OOyUEeHIs MarTe-
MaTHUKe, TAKOU HOAXO.
MIO3BOJIUT IIKOJbHUKAM
YUUTBHCS BeceJio.

NH®OPMAIINA

2 «HOubrit TexHUK», 2014 1.
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Koz0a 6 1726 200y Amwconaman Ceugpm
onybnrukxoean écem uzeecmnoe «Ilymewecmeue
I'ynnueepa», on, HaepHOe, He OYyman, LMo
camupuiecKku ONUCaHHble UM UCCLe006aAHUA
YueHblx nemarou,ezo ocmpoéa Jlanymaut,
neimasuwuxca 006bL6aMb CONHELHYIO IHEPIUIO
Uu3... 02Yypuy06, Kkozda-Hubyodv 6ydym umems
cepve3noe npodonycenue. Mexndy mem danvure
CAYHUUNLOCHL 60M LMO...

POBOT-AEPEBO

PLANTOID

M




BECTH U3 JIABOPATOPUN

B 1878 roxy mpodeccop K. A. Tumupases, BeicTynad
B JJoHJOoHCKOM KoposeBcKoM 00IllecTBe, CBOIO PeUhb HauaJ
Tak: «f moJKeH OTKPOBEHHO IIPU3HATLCA, UTO IIEepen
BaMH1 IMEHHO TaKoH uygak, kak onucau Ceudrom. Boiee
35 JieT mpoBeJI s, YCTABUBIINCH €CJIN He Ha 3eJeHBIH OTy-
pell, 3aKyIIOPEHHBIN B CTeKJIAHHYIO IIOCYIHNHY, TO Ha He-
YTO BIIOJIHE PaBHO3HAaUalllee — HA 3€JeHbBII JINCT B CTEK-
JAHHOI TpyOKe, JjoMasa cebe TOJIOBY HAJ paspelleHuneM
BOIIPOCA O 3aIllaCaHUM BIPOK COJNHEUHBIX JyUeH»...

B xamxpoii mryTKke, KaK M3BECTHO, €CTh HOJISI MCTUHBI.
Yesr0BEUECTBO M34ABHA IILITAETCSA MOCTUYDL, KaKUM obOpa-
30M 3eJIeHbIe pacTeHus obeclieunBaT cedsa BceM HeoOXo-
IUMBIM — 3JHEPruel, BOAON M MUTATEeJbHBIMU BeIllecTBa-
Mu. JIJIs 9TOr0 MCCIeL0BATENN CTPOAT PA3INUHbIE MO,
UMUTHPYIOIIUE Te UJIN WHBIE IIPOIECChl, IIPOUCXOAAIINE
B PACTEHUAX.

Tak, Hanpumep, eire Jjget 40 Tomy Hasan, B (0-e roasl
XX Beka, cTekJonyBbl MMHCTHUTYyTa (PUBUUYECKON XUMUU
AH CCCP mo 3axasy TeJeBUIEHUSA CHEJATU.. CTEKJITH-
Hble JucThsi. Korga BHYTPD 3aJUIN PACTBOP XJI0POQUIIa
Y HANpaBUJIU HA HUX CBET, TO JUCTbS 3a3eJieHeJId, CJI0B-
HO HacTosAique. TakuMm 00pasoM, TeJIeBU3UOHIUKYN XOTe-
JIM HATJIAIHO HPOJAEMOHCTPUPOBATL CYTh OJHOH M3 PaboT
COTPYAHUKOB MHCTUTYTA. Te moa PYKOBOJACTBOM aKaJeMU-
ka H. H. CemenoBa u nmpogdeccopa A. E. IllumoBa Beau
U3yUeHNe IIpoIeccoB (hOTOCUHTE3a B KMBOM PACTEHUMN.

C Toii mophl MHOT'O BOJLI yTeKJ0. HauaTble 1ccaeqoBa-
Hus ObLIN mpomoikeHsl B MI'Y, B MucTuTyTe hoTOCHHTE-
3a AH CCCP, mHOTUX 3apy0Oe:KHBIX JIa0opaTopusax, HO He
ITOBeIeHbl 10 KOHIlA IO ceil meHb Hu B Poccuu, HU 3a pyode-
koM. HeT B pacmopsiskeHUHU HcCcCJIemoBaTeliell YyCTAHOBKH,
KoTopas ObI, CIOBHO HACTOsAIIlee JepeBO, MOIJa JOOBIBATH
BJIATY M3 TJIYOMHBI MMOYBBI M IOAJHUMATL €€ Ha JeCATKU
METpPOB BBLICH, JO CaMOIl BepXyIIKU AepeBa. Het sdpdex-
THUBHBIX CHCTEM, KOTOpPbIEe ObI, CJIOBHO JIMCThS, UCIIOJIb3YsI
JIUIIb COMTHEUHYIO SHEPTUI0, MOTJIM OUYHUINATL BO3AYX, IIO-
TPe0Isid U3 aTMochepsl YIJICKUCIBIHA ras U OTAaBasd B3aMeH
YMCTBIA KucJaopon. HeT anmapaTypbl, KoTopas ObI MOTJIa
IOOBIBATL M3 OKPYKalolnell cpeabl HYKHbIe XUMUUYECKUe
JQJIEMEHTHhI I CUHTE3NPOBATh N3 HUX CJIODRHGfIU.IHG OopraHm-
yecKue coequueHus. 1 Bce 5To 6e3 IITyMa 1 OTPOMHBIX 3a-
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TpaT, CTOJIb CBOMCTBEHHBIX COBPEMEHHBIM XUMKOOMHATAM.
A y:X 0 MOBTOpPEHUU TAKOTO «Uyla», KaK BbIpAIllBaHUE U3
KPOIIIEYHOTO CEMEHM OTPOMHOTO M CJOKHOTO OpraHu3Ma,
KaKuM ABJAETCA B3POCJOE IepPeBO, W F'OBOPUTHL IOKa He
IIPUXOIUTCA.

Tem He MeHee, rccJiefoBaTe I HE OTUABAIOTC. BpemMs oT
BpeMeHU u3 JlabopaTopuil IPUXOAAT BeCTHU 00 ouepemHO
paspaboTke B maHHOIi ob6siacTu. Hanpumep, HeIaBHO T'PYyIIIa
€BPOMENCKUX CIIEIAaIICTOB, paboTaInasa B paMKax IpPoeK-
ta PLANTOID, cosgajia mepBoe B MUPe JepPeBO-POOOT.

Barasamys Ha 3Ty KOHCTPYKIIUIO, BbI, CKOpee BCero, paso-
yapyeTech, IIOCKOJLKY U Ha pobOT, U Ha *KUBOE AePEBO OHA
moxoska Majyio. Ho Bce ke oTmeabHBIE UePTHI IIPOTOTHUIIA
3mech oThICKaTh MOKHO. OcHOBY pob6ora PLANTOID co-
CTaBJIAET IIJIACTUKOBBINA KOPIIYC-«CTBOJI», N3TOTOBJIEHHBIHN
110 TocJiefHeN TeXHOJOTMUYeCKON MojJle — Ha TPEeXMepHOM
nmpuHTepe. BHyTpU 5TOr0 Kopiyca pacrojiaraeTca MUKPO-
IIPOITEeCCOPHAS CHUCTeMAa W MHAS 9JIEKTPOHWKA, NCTOUHUKU
MUTAHUA U UCIOJHUTEJIbHBIE MeXaHu3Mbl. M3 «cTBOJIA»
BBIXOJSAT YeThIPE OTBETBJIEHUSA C «JIUCTUKAMU»-(OTOIJIe-
MEeHTaM¥W W WHBIMU JaTUYNKAMU PA3JUUYHBIX TUIIOB. JTHU
CEHCOPBI CIIOCOOHBI O0OHAPYKUBATh HAJINUNE B BO3AYXE Y-
JIEKUCJIOTO U MHBIX T'a30B, IIPOM3BOAUTH U3MEPEHUS pPas-
JUYHBIX TIapaMeTpoOB, TaKMUX KaK TeMIepaTypa, BJIaK-
HOCTb, CUJIA TIPUTIKEHUI.

Kak u peanbnoe gepeBo, PLANTOID umeeT «KOpPHH».
OnuH U3 HUX MIPEeACTaBJIAET co00i TMOKOe IMOABUIKHOE IITy-
maJblie, Ha KOHIe KOTOPOTO HAXOASATCS UYBCTBUTEJIbHBIE
3JIEMEHTHI eIlle HECKOJbKUX MTaTUYUKOB. JTO IIyIIaJbIle MO-
JKeT MPOXOIUTHh CKBO3b CJION I'PYHTa, U3MEHAS HalpaBJe-
HUe IIPU BCTPeUe C HEIPeOdOJUMBIMU IIPEIATCTBUAMU.
ITpu momoIM JAaTUYMKOB IITyIANbIle MOYKET OIPENEIUTh CO-
CTaB IIOUBLI U HAJIMUYMWeE B Hell PA3JINUHBIX XUMUUECKUX Be-
IIeCTB, B TOM UMCJIe W TOKCUUYHBIX. BTOpo#t «KOpeHb»
IIpecTaBaseT coboil CBOero poja O0yPOBYIO YCTaHOBKY, IIPHU
IIOMOIIT KOTOPOM POOOT MMeeT BO3MOKHOCTD YIIyOUTHCS
B IIOYBY U 3aKPENUTHCA B HEH. Y 9TOTO «KOPHSI» €CTh Bpa-
mampinasca OypoBasd ToJOBKa, KoTopad yrJuyOJsercs
B I'PYHT, YBJIEKas 3a co00i Tro)pUPOBAHHYIO IIOJUMEPHYIO
TpyOKy. Ilo Hell cOOpPaHHBIN I'PYHT MOKET 3aKaUUBATHCA
Ha aHaJau3. 3a0JHO BCA CHCTEMa BBLICTYIAaeT U B POJU UM-
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IIPOBU3UPOBAHHOI'O AKOPSA, YAEPIKUBAIOIIEr0 BCIO KOHCT-
PYKIIMIO HA MeCTe Jake IIPU CUJILHOM BETpe.

IIpoexkT PLANTOID BoariaaBasercsa MCCIeIOBATEIIMEA
u3 uTaabsaHckoro TexHomormueckoro uaeruryra (Istituto
Italia di Tecnologia), a erie B HeM 3aaeliCTBOBAHbBI KCCJIE-
IToBaTeJ N W WH)KeHephl M3 KaTaJoHCKoro MucrtuTryTa 0mo-
nmxenepun (Institute for Bioengineering of Catalonia),
WUcnanusa, u IIseiinapckoro ¢genepaabHOTO IOJIATEXHAUEC-
Koro yuuBepcutera Jlosarnunl (Swiss Ecole Polytechnique
Federale de Lausanne, EPFL). Peanusamus npoeKkTa Hava-
Ta B 2012 roay, a 3aBepIInThCca OH JoJKeH B ampese 2015
roga. K ToMy MOMEHTY yueHbIe HAJEIOTCA PEIIUTh HEKOTO-
pole 3amaun, CBA3AHHBIE C IIOJYUYEeHHEM POOOTOM SHEPTUU
13 OKPYJKaIoIeil cpelbl 1 ¢ foOaBJIEHNEM JOIOJJHUTEIb-
HBIX (DYHKIINI KOPHSIM X BeTBAM PoOoTa-aepesa.

W sT0 He emmHCTBEeHHasaA KubOepMmoO-
Ienb gepesa. Tak, HeIaBHO KOMIIAHUS
Nissan moxasaja cTaHIII0 OECKOHTAK-

I'maBHasg yacTh AepeBa-podoTa.

Jla6opaTopHas yctanoBka PLANTOID.
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THOH moxazapanku Solar Tree — «cosiHeunoe gepeso». Ta-
Kas YCTAHOBKA UAEAJbHO MOAXOMUT AJIA IUTAHUA POOOTOB,
KOTOpbIe IPU MCUEPIAHNN 3apsga MOT'YT CAMOCTOSITEIbHO
IIOAbeXaTh U «IMOCTOSTH IO JePEeBOM», IIOJyUasi OT HEro
2JIEKTPOIHEPTHIO.

Bricora «zmepeBa» 12 M, a nmameTp maHeJei ¢ (poToaie-
MEHTaMU — OKOJIO TpeX. Tak uTo OJHOBPEeMEeHHO Ha II0j-
3apAOKY MOTYT IOAKATUTh cpa3y Tpu pobora. IIpeumyire-
CTBO TAKOT'0 IIOAXOIa TAaK)Ke B TOM, UTO IIAHEJU MOTYT
CJEIUTH 34 COJIHIIEM M IIOBOPAUYMBATLCI K HEMY B TE€UEHIE
nus, mocturas makcumasabHoro KIII 30% wu BuimaBas
20 kBT ssnexTposHEpruu.

Craumuu Solar Tree Moryr ycraHaBJIHBAThCA B TOPO/I-
CKHX KBapTajaX W HCIOJb30BaThCA [IJd IIOA3aPAIKU
syeKTpomobueii. K TomMy ke yCcTaHOBKHU o0eCIeunBaIOT
MIPUATHYIO TeHb W ONPOXJAAY B KapKoe BpeMs roga. A sa
TOPOJOM MOTYT OBITH YCTPOEHBI IeJible IJIAHTAIIUU TaKMIX
«mepeBbeB». Ilo ci1oBam mH:KeHepoB Nissan, Takoi «Jjec»
crrocobeH 00ecImeunTh SJIEeKTPUUECTBOM T'OPOJACKON pamioH
nuau noceygok Ha 7 000 momosB.

Ere onmu pobor, HasbiBaeMbIii Breeze, BHeITHe BBITJIA-
IUT KaK HAaCTOANIMN ANOHCKUN MuHMU-KJeH. Ho Ha camom
IeJjie 3TO PoOOT-CTOPOXK, KOTOPBIN cIocobeH, Oaromaps
YYBCTBUTEJbHBIM CEHCOPaM, OIIYIIATh IIePeIBUIKeHN He-
IoJaJIeKy OT ce0s U MOSHHUMATH TPEBOI'Y, €CJIU B OME B OT-
CYTCTBHE X035€B IMOSABUJICI KTO-TO UYIKOM.

Bosspaiascs ke k¥ pooory PLANTOID, mosxem goba-
BUTh, UTO €r0 HBIHEITHAS (opMa ABJIAETCS BCEro JINIIb JIe-
MOHCTpaIueil uaen co3AaHusAa OyaYIITNX POOOTOB-EePEBLER.
PeanbHbIe BOILIOIEHUSA NN 1 TeXHOJIOTHI TAKOTo Pobo-
Ta MOTYT MCIIOJIb30BATHCS AJIA IPOBEIEHUA IMOCTOSIHHOTO
MOHHUTOPHHTA COCTOAHUSA I'PYHTA, BBIABJIEHUS 3arpsas3He-
HUM OKPYKaIoIlell cpeabl HA HaIllell 3eMJie.

Haxomerr, mo meicau cosmareneii PLANTOID, ma6op «ca-
JKeHIIeB» TaKUX PoOOTOB-AePEBLEB, 3aTrPYKEeHHBIA B OTCEK
aBTOMATHYECKOT0 KOCMHUECKOTO allllapaTa, MOYKeT ObIThb
«paccaskeH» II0 IIOBEPXHOCTH APYTroOil ILJIaHeThl 1 00paso-
BaTh TaM MCCJIEIOBATEILCKYIO CeTh, COOMPAIOIIYIO PAa3H000-
pasuble HayuHbIe JaHHBIE. T0O-TO MHOILTaHETSIHEe YAUBATCH,
O0HAPYIKUB Y €ce0s II0 COCENCTBY TAKMUX «IIOCEJIEHIIEB»!

C. HUKOJIAEB
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Kyna HAM MATH?

H30aéna wykuu, ICKUMOCHL, npedcmasumenu
dpyzux cegepHbLx HapoOHOcmell, a makKice
ONnbliMHbLE NYMeuleCmMEEeHHUKU U OXOMHUKU
MO21U OpUEHMUpPoO6ambca Ha MecCmHocmu,
UCNONB3YA HeKoe «1Y6CMmeE0 NPOCmMPAHCMEar».
Taxoii «mo3206010 Hasuzamop» Ha camom Oene
npucymcmeéyem Yy MHOZUX HUBEbLX cYyu,ecme —
nepenemHbLxX MUY, HUBOMHbBLX U N100el,
noomeéepounu amepuKano-6pumancKull yweHovlil
Hocon O’Kugp (John O’Keefe) u cynpyau
Mosi-Bpumm u 306apd Mosep (May-Britt and
Edward Moser) usz Hopgezuu, yoocmoenHbLe
3a amo Hobeneéckoii npemuu no ¢pu3uonozuu
u meduyuHe.

Ecinz OBITH TOYHBIM, TO HBIHEIITHNE JayPeaThl YA0CTOCHBI
HoGeneBckoii mpeMun «3a OTKPBITHE KJIETOK, KOTOPLIE CO-
CTaBJIAIOT CHUCTEMY IO3UIIMOHUPOBAHUA Mo3Tra». X mccie-
JOBAHUSA IIO3BOJIMJIN OTBETUTH HA BOIIPOCHI, «KAKHM 00pa-
30M MBI 3HaeM, B KaKOU TOUKe IIPOCTPAHCTBA HAXOAMMCS,
KaK HaXOAUM IIyTh 13 OJHOTO MECTa B APYroe 1 KaK 9Ta WH-
dopmanua 3arroMuHAETCA, BOCIPOU3BOAUTCS B 3aBUCHUMOC-
TH OT MECTOPACIIOJJOKEHNA», OTMEUAETCA B IPECC-pPense
HobGenesckoro xomureTa.

Hauamocs :xe Bce Tak. Emie B Hauajse 70-x rogos XX Be-
Ka OblIM OOHApy KeHBI TAK HasbIBaeMble KJIETKH MeCTa,
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niau place cells. OHu HaxogATCA B TMOIOKAMIIE — OTZeJe
TOJIOBHOT'O MO3Ta — U CJYKaT CBOeOOpasHLIMU MaguKaMU,
6ylarogaps KOTOPBIM IIPOMCXOAUT 3allOMUHAHNE KOHKPET-
HBIX IIO3UIINH B IIPOCTPAHCTBE — B HEKOTOPOM CMBICJIE, TO-
YeK IMIPUBSABKU K MECTHOCTH.

B aTom B 1971 rony yoenunucs [I:xom O’Kud u ero coas-
Top J»koHaTaH I[oCTPOBCKU, KOTOPhIE TOMEIIAIN ITOJOIIBIT-
HBIX KPBIC B CIIEIMAJbHBIN JaOUPUHT, a UX MO3TOBYIO Jes-
TEJbHOCTDL OTCJIEKUBAJIU C IIOMOIIIBIO BXKUBJIEHHBIX DJIEKT-
pozmoB. OKasajyioch, YTO HEKOTOPbIE HEHPOHLI B TUIIIIOKAMIIE
KpBIC M30UpaTeIbHO BO30YIKIAIOTCS, pearupysd Ha HAXO0XK-
IeHue KMBOTHOTO B OIpeNeJIeHHON TOUKe HMPOCTPaHCTBA.
IIpu mpoxoikAeHUN MapIIpyTa B MO3TY YV KPBIC C ITOMOIITHIO
HeHpPOHOB MecTa (hopMHpPOBaJiach cBoeobOpasHasd Kapra.
JI000TIBITHO, UTO HEHPOHLI MECTa, COOTBETCTBYIOIIME OJIM3-
KHM TOJIOKEeHUAM B peaJbHOM IIPOCTPAHCTBE, IIPU 9TOM
coBceM He 00A3aTeIbHO HaXOAATCA PSAAOM U B T'OJIOBE.

Bropoit ypoBeHbL BHYTPEHHEr0 HaBuUraropa — 9To grid
cells, miu KoopaAmMHATHBIE HEMPOHBI. VIX OTKPBLIN CYIPYyIU
Mozsep B 2005 rogy — uepes 30 jet moce oubiToB O’Kuda.
KoopaumaTable HEPOHBI PACIOJI0KEHBI B COCETHEM C THIIIIO-
KaMIIOM OT/ieJie MO3Ta — SHTOPUHAJIBHON Kope. ITU KJIEeTKU
TaKiKe pearupyioT Ha IOJIOMKEeHIE JKMBOTHOTO B IIPOCTPAaH-
CTBe, HO, B OTJINYUE OT KJIETOK MeCcTa, KOOPAMHATHLIE Heipo-

Kaerku runmoxamma IIoa MUKPOCKOIIOM HAaIIOMHUHAIOT I[BeTyllee ImoJje.
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HoGenerckue saypeatst mo megunuae u pusuosnoruu 3a 2014 rox Jxon
O’Kudy, Moii-Bpurt u 9asapa Mosep.

HBI BO30Y:KIAIOTCS HEe B KAKOU-TO OJHOUM KOHKPETHON IIPOo-
CTPAHCTBEHHOI IIO3UIINU, a B JIO0O0M M3 MHOYKECTBA IIO3U-
U, pa3dpPOCAHHBIX II0 BCEMY JOCTYIIHOMY IPOCTPAHCTBY.

JJ1d KaKa0oro KOOpAMHATHOTO HEMPOHA 9TH TOUKU — 00-
JIacTU BO3OYKAeHUA — 00pasyioT B IPOCTPAHCTBE BePIIU-
HBI TeKcaroHaJbHOU (IIIecCTUyTroabHON) pemeTrku. Tak, yau-
BUTEJBbHBIM 00pasoM B caMoii (h)M3MOJIOTUU MO3Tra COJIep-
JKUTCA MOHATHE O IPABUJBHOU IeoMeTPUUYECKOHd cucTeMe
KOOpAMHAT.

Buyrpenusasa Kapra u3 HEHPOHOB MeCTa W BHYTPEHHSS
KOOpAMHATHAA CeTKA M3 KOOPANMHATHBLIX HEIIPOHOB 00pasy-
10T )UB3UOJOTUUYECKYI0O HABUTAI[MOHHYIO IIIaTOPMYy, UIN
«BuyTpennuii GPS». Ilo Bceit BUAUMOCTH, aHAJIOTUUHON CU-
cTeMoil HaBUTAIIUU 00JIaJal0T BCe MJIEKOIUTAIOINE, I0Ja-
raroT McCJIeqOBaTe N,

«PaboTts! 1aypeatoB HobeneBckoii nmpemuu 2014 mo menu-
IIHEe TTO3BOJININ MOHATDH, Kak (hOPMUPYETCS MO3T KUBOTHBIX
Ha KJEeTOUHOM YPOBHE, — CUHMTAEeT BEAYIIUU HAyUYHBIA CO-
TPYAHUK (paKyJbTeTa OMOMH:KeHepuu U OMOMH(OPMaTHUKU
MTI'Y I'eopruit Baspikus. — MBI JOBOJIBHO HEILJIOXO MOHUMA-
eM, KaK yCTpoeHa HepBHAaA KJieTKa. MbI MoHUMaeM, Kak yCT-
POEH MOBT Ha MaKpPOypPOBHE. A BOT IPOMEIKYTOUHBIN YPOBEHD,
TIOHMAaHNe TOT0, KaK YCTPOEHO «CKJIAALIBAHIE» KJETOK APYT
Cc IPYyroM, KaK MM yAaeTcsa HAWTU B3aUMOIEHCTBUSI, — 9TO
OBLIIO HESCHO» .
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A BOT B ueM BHANUT IPaKTHUUECKYIO IIeHHOCTh pador O’Kuda
1 Mo3epoB PyKOBOAUTEb OTAesa dSUureHeTukn MucTuTyTa
o0111eit reHeTuKu nMeHn Basuiosa mpodgeccop Cepreii Kuce-
JgeB: «MceyeqoBauns TAKOTO PoAa MOTYT IIOMOYL B CO3TAHUU
POOOTOB-aHAPOMAOB HOBOTO IIOKOJEHUS, WCIOJb3YIOIINX
IIPUHITUIILEI PA0OTEI TOJIOBHOT'O MO3Ta YKMBOTHBIX U UEeJIOBEKAa» .

B TexHOMOrMIUYECKOM ILIaHE TOLOOHBIE HMCCIELOBAHNA JAIOT
BO3MOXKHOCTD CAeJIaTh OOJIBLIIION IITar B MO3HAHUU ce0sl, CBO-
ero Mo3ra M B CO3JaHNN KaKUX-JIn00 POOOTOTeXHUUECKUX
YCTPOICTB, MOAUEPKHYJ HccaefoBaTe]b. IIo ero MHEHUIO,
[JISI PA3BUTHA POOOTOTEXHUKH HAN0 MEHATDH JIOTUKY IIOCTPO-
eHnsa nHGOPMAIMOHHBIX CHUCTEM, IIOJACMOTPEB HEOOXOAMMbIE
pelieHns y IPpUPOALI.

Eciu MBI HayunMces Tak ke a(p(PeKTUBHO BOCIIPOU3BOIUTD
aHAJOTMYHBIE YCTPOMCTBA BHE OpraHmn3Ma, KOHeUHO JKe, 9TO
JacT OOJBININE TeXHOJOTHUYEeCKIe IPEenMYIIecTBa, OTMETHI
y4eHbIi. B HacTHOCTH, KJIETKHU, KOTOPBIE COCTABJIAIOT «HABU-
TaI[OHHYIO CICTEMY» B I'OJIOBHOM MOS3T€ KMBOTHBIX U UeJIO-
BeKa, MOYKHO OyZeT MCIIOJIb30BATh B CHCTEMAaX YIIPaBJICHUS
y poOOTOB 3aBTPAIIIHEr0 MHA, KOTOPBLIE CMOTYT CAMOCTOS-
TeJbHO OPUEHTHUPOBATLCS HA MECTHOCTH, cuuTtaeT Kuceses.

PesyabraThl 9THX padboT, IOMIMO (PYHIAMEHTAILHOI'O II0-
HUMaHHIA, KaK JeHfCTBYeT «KapTa MECTHOCTI» B HAIIIEM MO3-
re, IIOMOT'YT B IIOHUMAHUN IIPUYNH TAMKEILIX HEIYTOB, TAKUX
Kak 00Je3Hb AJIbIiTeiiMepa, II0JIaraloT S9KCIIEPTHI.

B. BMIAIUMUPOB u C. SUTYHEHKO

Cxema «BHyTpeHHero GPS».
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18 cenmabpsa 6 CIIIA, 6 zapéapdckom meampe
Csndepca, 6 24-ii pa3 cocmoanoce erxezoodnoe
épy1enue npemuil 3a ucciedo6anHus, KOmopbvLe
«CHawana cmeuram, a NOMOM 34CMAEAAIOM
3adymamuea» (no-anznuiicku Ig Nobel Prize).
Jdma romopucmuieckan yepemonus 6e3 manozo
yemeepmov 6exa 3acmaeénaem 3a0ymMol6amMbCs
u 3pumeneil, U cCAMUX 1aYypPeamoas.

SAMOHIEI MOTPATUIN HEMAJIO BPpeMeH! U YCUJIUHA, UTOOBI
IOKAa3aTh: JIIOAU MIafaloT, TOCKOJb3HYBIINCH Ha OaHaHOBOM
KOXKYype, U3-3a TOTO, YTO IPY HACTYILJIEHUU HOTOI Ha KOMXKY-
PY Pe3KO yMeHbIIIaeTCs CUJia TPeHUA MeKIy HOTOM | IIo-
BEPXHOCTHIO, Ha KOTOPYIO OHA HacTymaeTr. Mex Iy TeM, KTO
IIOMHUT, BeCbMa 3PeJUITHOEe JOKAa3aTeJbCTBO 9TOTO Te3uca
MIPUCYTCTBYyeT B KuHOoGuiIbMe «BpunaimanToBas pykar,
CHSITOM UeThIpe C JUIIHUM JecsaTKa JieT ToMy Hasaz. [Ipas-
Ia, AMOHCKUE MCCIeJoBaTeJ I OIIPABAAINChH TEM, UTO 3asIBU-
au: «Hac He mHTepecyeT caM mpoliecc magerusa. Mol uccie-
IoBasu (DPYKTOBBIN Trejib, KOTOPBIN NIPU HAAAaBINBAHUU
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BbIZeJsAeTcAa OaHaHOoBON KoxKypoii. [logo6Hasa cMaska Mo-
JKeT BechMa NPUTOAUTLCS IIPU KOHCTPYUPOBAHUU U UCIIOJb-
30BaHUHU CYCTABHBIX IIPOTE30B» ...

Hopse)kcko-repmanckas KoMaHIa BUAUT KPYIIHOE JOCTH-
JKeHUe B TOM, UTO yOeamaach Ha IIPaKTUKe: CeBEePHBIE OJie-
HU BCe »Ke MeHbIIle 00ATCA JIIo[eli, KOTopble 3aMacKHPOoBa-
Ju ce0s mox 6eJbIX MeABeael, ueM HaCTOAIINX KOCOJAIbIX.
A Bce moTOMYy, YTO PACIIO3HAIOT MOJAMEHY IIO 3alaxy, a TakK-
JKe II0 Pas3JIMUMIO B IIOBEJeHUN U IIOBaJKaX.

31echb, moKaIyii, 00Jiee MOJIE3HO HccaemoBanue [[sBuma
XsHayspa ¢ MeIUIIMHCKOTrO (paryabTera MUUUTAaHCKOTO
yHuBepcuTreTra. [JOKTOp 3aMHTEPECOBAJICSI BIUIHUEM KOIIIEK
Ha 3[0POBbe U AYIIEBHOE COCTOSIHIE CBOUX X03deB. B cra-
The, KOTOPYIO OH C KoJljleraMu ONMyOJMKOBaJ B :KypHAJe
Pios One, coobitaercs, uTo JoMalllHIe KOIIKM Ualle Kyca-
IOT CBOUX X035€B, €CJIA Te HAaXOAATCSA B COCTOSHUM Aelpec-
cuu. V3-3a 9TOT0 BOBHUKAET OIIACHOCTh 3aPAa3UThCA TOKCO-
IJIA3MO30M — IIapas3UTapHbIM 3a00JieBaHHEM, KOTOPOe BhI-
3LIBAETCSA UMEHHO TAKUMHI YKYCAMU.

IIpaBga, XoHaysp cpasy sKe oroBapuBaeTcs, 4TO, CKopee
BCETO0, JEeIPeCcCUsl X03ANHA BBIBLIBAET JEIIPEeCCUI0 U YV ero mu-
ToMmiia. Tak 4TO BUHOBAT CKOpee He KOT, a caM xo3auH. I1o-
9TOMY HEe OT KOIIIeK cJjeayeT M30aBIATHCS, a B IIEPBYIO OUe-
pens oT coOCTBEHHOM mempeccuii. TaKoB BBIBOJ 9TO# Hayu-
HOI1 CTATbBHU.

Emre ogra mpeMus BbIaHa YeIICKO-TePMAaHCKO-3aMOMii-
CKOIi TPyIIIe YUeHBIX 3a paboTy, YCTaHOBUBIIIYIO, UYTO coba-
KU IIPU OTIPaBJIEHHN €CTECTBEHHBLIX HaJoOHOCTell uale
pacmoJiaraioT CBOe TeJO II0 JIMHUU CeBep-IoT, TO eCTh BIOJb
MarHUTHBIX JUHUHA 3€MHOTO I10Jid. TOoJBKO BOT 4YeM 5TO 3a-
KJIIOUeHIe IIOMOJKeT cobaKkaM U MX X03seBaM, IIOKa OCTAeT-
CsI HEeIIOHSATHBIM.

«ITO mMccemoBaHMe OBLIO CAEeJaHO HAMU OJIS YAOBOJb-
CTBUSI: MBI C KOJLJIETaMU IIPOCTO BBITYINBAIN HAIIINX ITUTOM-
1eB. ToJBKO Jeaan 9TO, BOOPYKUBIINCH KOMIAcaMM, Pyd-
KaMmu u Oymaroii, 4To0bI AesiaTh oTMeTKHu. Takasa pabora me
CTOMJIa HaM HUUYEro», — OTKPOBEHHO paccKasaJl ra3eTunKam
T'maex Bypaa, oainuH 13 yYaCTHUKOB MCCJIEIOBAHUA.

3acTaBisieT yIbIOHYTbCA 1 MCCIeIoBaHIe KOMaHAbI us Jler-
POHTCKOr0 MeAUIIMHCKOro meHtpa. OHUM yCTAHOBUJIMN, UTO
001IbHOE KPOBOTEUCHME M3 HOCA Y IeTell CIeayeT OCTAHABIIN-

28



BATh CTAPBLIM JEeJOBCKUM CIIOCOOOM — 3aCOBBLIBATH
B HO3JPH... IIOJOCKHU coJieHO cBuHHMHBI. OKasa-
JIOCh, UTO COJIEHOE CaJIO 3araJJOUYHBIM 00pPa30oM IIO-
MOTraeT IIPU PeNKOH 00Jie3Hm — TpomMOacTeHUN
I'manmvana. UccaemoBaTesiaM yaaaoch TaKUM 00-
pasoM IIOMOYL UeThIpeXJieTHeMy maimuenTy. Ilpu
yeM TYT caJio, TaK M OCTaJIOCh Her3BecTHO. BoJiee
3IPaBOMBICIIAIIE MEIUKHI II0JIaraloT, YTO IJIaB-
HYIO POJIb B OCTAHOBKE KPOBU 3[eCh HUIrpaja He
CTOJILKO CBUHMHA, CKOJIBKO COAEpKaIliasicsad B Hell
coab. IIpruem He cTouT U 3a0BIBATDH, UTO TOL00-
Has Ipolleypa C caJioM MOJKeT 3aHeCTH B opra-
HU3M He)KeJIaTeJbHYI0 MHMEKI[HIO.

Temeps 0 paboTe MeKIYHAPOAHON KOMAaHIBI
ncuxojgoros. CorjgacHo wuccjaefoBaHWUIO, JIIOAU,
KOTOpbIE IIPOCHIIIAIOTCS IIO3HO, Uallle «PAHHUX
IITAIlleK» IPOSABJIAIOT CAMOBJIIO0IEHHOCTD, IICHXO0-
MATUYHOCTL U IOABEPYKEHbI UYIKOMY BJIUAHUIO.
Ho, Bo3MO:KHO, BCe [eJI0 IIPOCTO B JIEH!, KOTOPasi
HAYMHAEeT IPOSBJIATEL ce0s C JKeJIaHUs IO0M0JIbIIe
MMOBAJSATLCS B IIOCTEIN?

IIpeMusa mo MCKycCTBY OTAAaHA MTAJILAHCKONM
KOMaHe, YCTAHOBUBIIEH, UTO, UeM OTBPATH-
TeJbHel m3o0pakeHue, IpeabaBaseMoe T00po-
BOJIBILY, T€M HHI)KE CTAHOBUTCS ero 00JIeBOH II0-
por mpu BO3AEHCTBUU HA PYKY JIA3ePHBLIM JY-
YOM, TO €CTh TeM eMy OoJibHee. B ¢BsA3u ¢ aTuM
MOYKHO BCIIOMHHTD, UTO JIVUIIIE IIEPEHOCAT XMU-
pypruueckue oleparnuu JIOA1, KOTOPbIe He II0-
3BOJISAIOT cebe pacKucaThb, HacTpPauBawT ceba Ha
6JIaromoJIyuHbIi ucxon Aeja. ToJAbKO IIpu UueM
TYT UCKYCCTBO?

IIpemMus 1mo sKOHOMHKE HOCTAJIACH UTAJIbIHC-
Komy HalmoHaJbHOMY MHCTUTYTY CTATUCTHUKU 3a
pabory, IOKa3bIBAIOIIYIO BEAYII[YIO POJIb B YBEJIH-
yeHUU AOXO0A0B WTanmuu HeJeraJbHOU IIPOJANKU
HAPKOTUKOB, KOHTPAOAHIBI, OPYIKUA U APYTUX
CTOJIb K€ MAaJIOIIOUYTEHHBIX, HO OUeHb IIPUOBIIbL-
HBIX 3aHATHII. Bopouem, 5T0 OBLIO M3BECTHO U 0
paboTsl uTANbAHIEB. VHAUe KTO cTal OLI 3aHU-
MAaTbCA TPA3HBIM O1M3HECOM?
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Y COPORHM HA XBOCTE

OTKPBITHE
IMKOJBbHHUKOB

JIBym crapurekJgaccHH-
kam u3 Jlanmaca ymaaoch
OTKPBITh CpPas3y IATh HO-
BbIX 3Be3d. IIIKoIbHMKU
ABJAIOTCSA YYaCTHHUKAMMU
nporpammsl Southern Me-
thodist University. A ort-
KpBITHE pedATaM yIasioch
coesaTh B XOOe IIpoBeje-
HUS aHAIW3a JAaHHBIX, ITO-
CTYNMUBIINX OT MOIIHeHIIe-
r0 TeIecKoIa, MOTOMY 4TO
pasriaameTh 3Be31bI HEBOO-
PY:KEeHHBIM TJIa30M HEBO3-
MOSKHO.

3Be3aml, OTKPBITHIE
Hsxeiiconom Bapronom mu
JoMuHUKOM ®dpurnem,

PacIoJoKeHbI B CO3BE3TH-
ax Boasmoii MeaBeguirsl
u Ileraca. OHu asagrorca
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JBONHBIMU KOHTAKTHBIMH
HeOeCHBIMH TeJjIaMH, TO
€CTh NPEJACTABISIIOT CO00it
nmapel 3Be31] C HACTOJBKO
OJIM3K0 PACIIOJIOKEHHBIMU
opouTaMHu, YTO UX ATMOC-
(pepbl compUKacCarOTCA.

IlosToMy 3Be3apl apyr
Ipyra MOTYT 3aTMeBATh.
Korma rakoe mpoucxoaur,
HMX CBEeT CTAHOBHUTCH TYCK-
JabIM. SIpKocTh yBeauuuBa-
eTcsl, KaK TOJbKO M3-3a OfI-
HOW 3Be3Obl «BBIXOIUT»
apyrasi. CBOiCTBO MEHATH
SIPKOCTh MMEIT IIepeMeH-
HbIe 3Be3Ibl, B TPYIIY KO-
TOPBIX U BOILIU T€, KOTO-
pble O0OHAPYSKWIN YUYSHUKH.
CorsacHo MeKIyHAPOTHO-
MY IPOTOKOJY, KasKkaas u3
OTKPBITHIX 3Be3]] MOJYUHUJIA
CBOE «MMSI».

T'A3SETA
OTIIYTUBAET
KOMAPOB

B IIpu-Jlanke BpImIEN
IMPOOHBIN HOMeEp IIepPBOH
B MUpe Tra3eThl, CIIOCOOHOM
oTmyruBath Komapon. Ho-




Mep cTaJl pe3yJbTATOM CO-
BMECTHOM pabdoThI pegak-
nuu uzmanusga Mawbima
M PEKJAaMHOr0 areHTCTBa
Leo Burnett. I'azera 6n11a
HaIeuyaTaHa KPacKoii, B KO-
TOPYI OBLI JOOaABJIEH pe-
IeJIJIeHT.

IIpoekT HampaBjieH Ha
npegoTBpalIeHne  JIMXO-
paaku JleHre, or KOTOpPOii
B 2013 roay mocTpamaamn
30 ThIC. UemoBek. Bech TH-
pask raseTrsl OBLI PacKyI-
aen no 10 gacoB yTpa, He-
CMOTpPA HA TO, YTO OBLIO
Hameuyatano Ha 30% , nan
Ha 300 THIC. SK3EMILIIAPOB
0oJibLIE, YeM OOBIYHO.

PEIIEIIT
CTAPIIE MYMHUW

Peuent cmecu ajia 6aJib-
3aMHPOBAHMSA €TUIETCKUX
¢dapaoHOB OKa3aJjcA cTap-
e caMHX MYMHUH HA ThI-
cAaueaeTns.

YueHnsle u3 YHuBepcure-
ta Uopra B Beaukoopura-
HHUH COOOIIAIOT O Pe3yJab-
TaTaxX W3y4YeHUsS COCTaBa
MHOTOKOMIIOHEHTHOH cMe-
CcH, KOTOPOl NMPONMHUTHIBA-
JuCh JbHAHBIE IIeJEeHBI

IJI 00epPTHIBAHUA MYyMUN
oxoao0 4200 roga go Pox-
mectBa XpucrtoBa. B co-
CTaB JpeBHeENIIEro 6aib3a-
Ma BXOOUJIAa CMOJIA Jepe-
Ba, KOTOPOE POCJIO B ThICA-
ye KHMJIOMETPOB OT MecCTa
3aXOPOHEHHA Tejga, UTO
YKa3bIBaeT Ha Pa3BUTYIO
TOProBJII0 PETMOHA B OMC-
Topuueckue BpemeHa. o
CHX IOP CaMbIM PaHHHM
BpeMeHeM MCII0JIb30BAHUI
JIPEeBEeCHOM CMOJIBI IIPH MY-
vmupuramuu B Erunre cun-
raaxca 2200 rox mo H. 3.,
oTMedYaeT OJUH M3 HMCCJIe-
mosarejeit, Crusen Baxmam.

BBIKJIFOYATEJDb
CHA

Yuensie u3 BeaukooOpu-
TAaHUM OOHAPYKMJIM B Ue-
JIOBEYECKOM MO3re Iepe-
KJII0YaTelb, KOTOPBIA IIO-
JaeT CUTHAJ, 3aCTABJISIIO-
AN XOTeTh CIIATh, MMUIIET
skypHaax Neuron.

HUccnemoBarenu mposean
SKCIIEPUMEHT Ha ILTOIOBBIX
MyHmKax-mpo3odpuiaax. OHu
YCTAHOBUJIM B MO3Te Hace-
KOMBIX TPYIILy HEHPOHOB,
nepeJarIuxX CUTHAJ, KO-
TOPHIA 3aCTABJISET KUBHIE
OpraHu3MbI XOTEeTh CIATh.

YueHble PaCCUUTHIBAIOT
riIy0sKe MOHATh MeXaHUu3M
cHa u HauTu 3¢ deKTuB-
HBIN cIM0oco0 00pBLOBI ¢ Oec-
COHHMUIIEH.
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IlepeéwLii cogemcKkuli cnymHuK nPuUHUMAL
unonnanemusie nocnanua. Takoe 3axknrowenue
cnedyem u3 0oKymeHma, KOmMopsvLii Heda6HO
06HAPO0006aL0 OOHO U3 CAMBLX CEKPEMHbBLX
amepukKanckux éedomecme — AzeHmcmeo
HayuoHanbHol 6e3onacnocmu CIIIA

(NSA — National Security Agency).
Hackonvrxo amomy moicHO 6epumsb?

IIpo cyirecTBOBaHME 9TOTO JOKYMEHTA HECKOJIBbKO JIET TO-
My HasaJ IPO3HaJ OAuH u3 y(oJIOTOB 1 00pAaTUJ BHUMAHUE
Ha TO, YTO, COTJIACHO 3aKOHOJAaTEeJbCTBY, HPUIIJIO0 BpeMs:d
paccekperuTs apxuBbl «TexmHuueckoro :kypHaJa» (NSA
Technical Journal), rae 6bL1a OMyOJIMKOBaHA CEPHUA IMOCIA-
HUUN «U3 UHBIX MUPOB», TO €CTh OT MHOILTaHeTsH. Tpedye-
MbIe TOKYMEHTHI ObIIM 00HAPOIOBAHEI.

Cornacurechb, 37eCh €CTh UeMy yAuBUThcA. Ilomydaercs,
YTO BHICOKOPA3BUTHIe BHE3EMHBIE IIUBUIN3AIUU CYII[eCTBY-
IOT ¥ aMepPUKaHCKUe BjlacTu 00 5TOM 3HAIOT JOBOJIHLHO JaB-
HO. Benb ArenrcrBo HalnroHaJbHON Oe3onacuoctu CIITA —
cepbesHasa opraHusaius. PaBHO KaK M aBTOP JOKYMEHTa,
T'oBapax KamneiliH — 1M3BEeCTHBLIM MaTeMaTUK, CIEIHUAJIUCT
o mugpoBanuio. B rogsr Bropoit MupoBoit BOMHBI OH B3Jia-
MBIBAJI HEMeIlKue MU(PLI 1 KOOI, paboTajl BMeCTe C JiereH-
mapHbIMu KpunTorpadamu Asnanom Thoopuurom u Maxcom
HriomanoMm B ryiaBHOM IMH(pPOBAILHOM HOApa3AeIeHUU
BenukoOopuranuu. OH ke yUacTBOBaJ B CO3TAaHUU IIEPBBLIX
KomibioTepoB Colossus.
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10 CJEJAM CEHCAIIHII

W3 moscHeHU K ony6JIUKOBAHHOMY TEKCTY CJI€IOBAJIO,
YTO MCTOPUSA U B CAMOM [eJie JaBHSA. 3alln@poBaHHBIE
IIOCJIAHUS OT MHOILJIAHETAH MIPUHAJ — BHUMaHUe! — elre
MePBLIA COBETCKUU COYTHUK, 3alyIIeHHBI, KaK N3BECTHO,
B OKTsi0pe 1957 roga. 3arem CUTHAJIBI, YJIOBJICHHBIE HAIIIMM
CIIYTHUKOM, KAKMM-TO 00pa3oM IOIaJu K aMepUKaHIIaAM.
Kammneitn aKo0bI TOJMYyUNII 3afaHue paciiu@poBaTh ux. 4dto
OH U cJeJsiaj, Ioao0pas KJIU K mudpy.

Wrak, manumo, Kasajgochk ObI, BceMupHasa ceHcanua. Ho
BOT KakK OoTHeccsa K Hell Muxauia I'eprmiTeiin, mpeacenaTeib
ydoisoruueckoii KoMmuccuu PyccKkoro reorpadmuueckoro oo-
mecTBa. Ilo ero MHEHMIO, B 9TOI UCTOPUM BCe HACTOAIIEe —
U Taske mocyaHusda. ToJIbKO IpuAyMaIu UX He O0paThs II0 pa-
3ymy, a cam Kammeiin, pagy yInpaskHeHUN IS U30IPEHHBIX
IeImu@pPOBITUKOB. A JjiereHaa 00 MHOIJIAHETHBIX CUTHAJIaX
U CIIYTHUKe Oblia MpUAyMaHa UM, UYTOOBI JeIn(pPOBITHKAM
OBLIIO MHTEpPEecHee padoTaTh.

B mpaBamBoCcTL TaKo#l TPaKTOBKU 3aCTaBJISIET IIOBEPUTH
XOTs OBI TOT (PaKT, UTO HA IIEPBOM CIIYTHUKE BOBCE He OBLLIO
panuonpueMHnKa. TOIBKO IepefaTInK, KOTOPBIN mepeaBa
cBOM COOCTBEHHBIE HEMYIPEHbIe CUTHAJBI — «OUII-OMII».

9TU CUTHAJBI U IMOCHAYKUJIU TOJTUYKOM AJIA TBOPEHUS Ma-
remaTtuka. Cepuio craTeil mo mupoBKe-pacIIndpoBKe 1 o
MEeTOIMKEe HCIIONb30BaHUs KIoueli KaMmeitn Hagyas my0Jiu-
KoBaThb B «TexumueckoMm KypHase» B 1966 romy. B mepBbIx
TyOoanKaIuaAX OH IIOJUYEePKUBAJ, UTO PEUb UIET 00 «UTrpe»
B nHOMmIaHeTAH. Ho Ha 9To He o0paTu/JIiM BHUMAaHUA.

B T0 e Bpema usBecTHO, uTo KamIleiin yBaeKaJjcsa BHe-
3eMHOU TeMaTUKOU, pasmaessay B3TJIAIbI CBOET0 KOJIJIern —
Benyiero mudpoBagbimuka NSA Jlam6posa Kanumaxoca,
pacceKkpeueHHOTO yike mocie cmeptu, B 2003 rogy. Tot Be-
puJ B cylllecTBOBaHMe «0pPaTheB IIO0 Pa3yMy», HPU3BIBAJ
TOTOBUTHCA K TOMY, UTO ONHAKIBI OHU BBIAAYT Ha CBA3b.
W maxe mHTepecoBaJiCA, CMOMKET Ju ATEeHTCTBO pacuiud-
poBaTh MHOILJIAHETHBIE ITOCJTAaHUA, €CJIU OHU IPUIYT.

PacckaseiBaror, uto crarbsa Kanumaxoca «Communica-
tion with Extraterrestrial Intelligence» («CBsa3nb ¢ BHe3eM-
HBIM PasyMOM»), OIyOJMKOBAaHHAA B ToOM Ke «TexHuuec-
KoM KypHaJje» B 1966 roay, 3amosKmja OCHOBY OyAyIlei
IIporpaMMBbI IIOMCKA BHe3eMHBIX IuBuausanuii (Search for
Extraterrestrial Intelligence — SETI). 9ra opranmsamnus

3 «IOubIl TexHUK», 2014 1. 33
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BOT y:Ke 0oJiee ITOJTyBeKa 0e3yCIIeITHO UINEeT CJIeAbl MHOILIA-
HeTdaH. Ha camMoM fesie « MHOILJIaHeTHbIEe IIOCJaHUA», OOHA-
pomoBaHHBIe NSA, comepsKaT MareMaTuuecKkue (hpopMyabl
u pusuUecKre ypaBHEHUsA, YHUBEpPCAJIbHBIE IJaA Bceil Bee-
JeHHOII. A TaK:Ke JacTu mepuogudecKou tadauisl Menge-
JieeBa B 3allIU(DPOBAHHOM BHU/E.

Me:xay TeM rpyla ydYeHBIX, pabOTAMOIIUX HA CaAMOM
0OJIBIIIOM paguOTeJIecKoIlle B MUpe B oOcepBaTopuu Apecu-
60, pacmojaoxxkennoii B Ilyspro-Puko, HegaBHO 00HapogoBa-
Jia TaHHbIe, KOTOPbIe CBUIETENLCTBYIOT: U3 HAaJbHET0 KOC-
Moca JefiCTBUTEJbHO IIOCTYIAIOT CTPAHHBIE CUTHAJIBI.

Peun ugeT o Tak Ha3bIBaeMBIX «OBICTPBIX PAAUOUMITYJIb-
cax» (cokpamenrno FRB), KoTopble cayuaiiHO 00HAPYKUIT
actpouom [lyukan Jlopumep, — CUTHAJIBI 9TH, MOIITHBIE, HO
OUeHb KOPOTKIME — BCEro JOJIU CeKYHIbI, ObLIU 3a(hUKCUPO-
BaHbI B 2007 roxy.

Ilats JeT ymiao Ha TO, YTOOBI MMOHATH, UTO 9TO He KaKue-
Jaubo momexwu, a HeuTo peanabHoe. I B 2012 roxgy GpuTanc-
Kuil yueHblil [IsH TopHTOH 13 YHUBepcuTeTa B ManuecTepe,
paboTas B aBCTpaIuiicKkoii oOcepBaTopuu Ha 64-MeTPOBOM
pamuoresieckore, 3apUKCUPOBAT cpady 4 «OLICTPBIX pauo-
UMITYJIbCAa» .

HanbHelinme uccaeJ0BaHuA MOKa3aJIN: TOJOOHBIX CUTHA-
JI0B BO Bcesennoii MHOKecTBO. MOIITHBIE CUTHAJBI IIPUXO0-
IAT CO BCeX CTOPOH Kakable 10 CeKyHI U He MeHee UeM II0
10 TBIC. MITYK B CyTKU. JINTEIHLHOCTh KAXKAOTO — POBHO
5 mc. McTOUHMKM X MOTYT HAXOAUTHCS KaK B HAIllell, TaK
1 B COCETHUX TrajlakTHUKaxX, HampuMmep, B MarearaHoBBIX
O6snakax nau B Tymannoctu Auapomenbl. Ho ckasaTs Tou-
HO, OTKy/Za OHU IIPUXOAAT, MIOKA He IoJydaerTcs. PaBHO
KaK u pasobpaTbCcs, aCTPOHOMUUYECKUU JU 3TO (PeHOMEH
WUJIW CUTHAJbI UCKYCCTBEHHBIE.

Kcraru, 3a rog-apyroit 1o Toro, Kak aCTPOHOMBI IIOJIYYN-
JU TIOATBep:KIeHUe peanabHOocTH FRB, mcciemoBarenun us
Vuusepcurera Kanudopuunm — [:xeiimc Bendopn u ero
Opar-6susHel, I'peropu — BBIABUHYJIN CBOErO Poia HIPOPO-
YyecKoe IIPeIIoJIOKeHNe II0 TOBOAY aKTUBHOCTU OpaTheB IO
pasymy B pagmoadupe. MoJi, OHU He PACTOUUTEJIbHBI U He




TPATAT KOJIOCCAILHYIO SHEPTHUIO, 3aCTaBJIASI CBOU pPaguoMasd-
Ku paboTaTh KPYIJIOCYTOUHO BO BcexX HalpaBiaeHuAx. I'opas-
0 IpaKTUYHee IMOChLIATh KOPOTKIME BECTOUKM, BPOJe TeX,
KOTOpLIE JIIOAU OCTaBJIAIOT B colfuaJbHOU cetu Twitter.

PacueTrbl, KOTOPBIE BBITIOJHIIN aMePUKAHCKIEe NCCIeI0Ba-
TeJIN, CBUAETEILCTBYIOT: IIPY IIOMOIIY aHTEHHBI JUaMeTPOM
B 900 M nuBMIM3AINs, CPABHIMASA C HAMU II0 TEXHUUECKO-
MY YPOBHIO, BIIOJIHE MOTJia Obl IIO3BOJIUTH cebe pas B roj
«1IpornuBaTh» Mieunblil I1yTh cepueil KOPOTKUX CUTHAJIOB.
Ho mouemy Torza curuHajioB CTOJIbL MHOTO?

Orser Ha sToT Bompoc Haitres Cet IllocTak, riiaBHBIN acT-
pouom Uucturyra SETI. Ou yBepsa, uro B Miaeunom IlyTu
MOTYT CYIIIECTBOBATL M0 MUJLJIMOHA PaauollepefaTUNKOB.
Orcrofa 1 4acToTa CUI'HAJIOB.

OnHAKO CKEeIITUKM HAIIOMUHAIOT, UTO HBEIHEIITHUN aKuo-
Ta’X B HAYYHOM MUPE, BHIBBAHHBIN «OBICTPBIMHU PagUOUM-
myJabcaMt», HAIIOMIHAET TOT, KOTOPBIN pasropesncs B 1967
roay. Torma I:xkoncenuun Benn BepHenn — acnupaHTKe,
paboTasiiieii B rpyIiine OPUTAHCKOr0 pasnopu3nKa JHTOHU
Xbprouilia, yaajaoch 3aperucTPUPOBATEH IIePUOAUYECKIE M-
ITyJILCHI MOAYJIMPOBAHHOTO PAAUOU3IYUCHUST, IPUXOAAIINE
u3 majgbHero kocmoca. CaM (paKT oOHAPYKEHUS OeprKalu
B TaliHe HECKOJIbKO MeCsIeB, IIOCKOJbKY IIoJIarajiu, YTo Ha-
KOHEII-TO TePeXBaTU/IN WHOILJIaHeTHOe IIOCJIaHue.

IToToM BBISICHUJIOCH, UTO PAJNOCUTHAJIBI IOCBLIAIOT ObIC-
TPO Bpallaiolrecs HeATPOHHBIe 3Be3Abl. V3IyueHre ucxo-
IUT OT HUX Y3KUMH IyUYKaMu. 3a cUeT BpallleHUd HYUKU
IoMmajgaoT Ha TapejlKU PalUOTEeJeCKOIIOB uepe3 pPaBHBIE
IIPOMEKYTKHA BPeMeHM — CJOBHO OBl mMIryJabcamMu. Tax
BO3HUKJIA WUJIJII0O3US HeKOM OCMBICJIEHHOU IIepemadmn.

HcTouHMKY pagroCUTHAJIOB MOJYUYMUIN HadBaHUe IIyJIbca-
poB. 1 xota K 1968 rogy momo3peHmne B UX UCKYCCTBEHHOM
MIPOUCXOKAEHUN OTIIAJI0, OTKPBITHE MYJIbCAPOB CTAJIO CEH-
canueii. B 1974 rogy Xbiouiia ygocrounn gaxke Hobeies-
ckoi nmpemuu. CKopee Bcero, u ncrounuku FRB oka:xyTes
9K30TUUYECKUMHU 3Be3NaMM ¢ KaKUM-HUOYIb IPUIYIJINBBIM

IIOBEJIEHUEM.

ITo maTtepuanam 3apyoesxkusix CMHU
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3A CTPAHUIIAMHA YYEBHUKA

NOYEMY PACCTPOMJICH

XOKMHI?

INonauwany omkpsitmue 603ona Xuzzca, KomopbwvLii
AKOOBL OOHAPYIHCUNLU 60 6PEeMA IKCNEPUMEHMOE

Ha Bonvwom adponnom konnaidepe (BAKe),
3HAMEeHUMBLU AH2AUUCKUL PUu3uK-meopemukx
Cmueen Xokunz na3gean ckyunvim. Tenepo,
noxooce, on nepedyman. «Onvtmsvt. ¢ 6030HOM
Xuzzeca npedcmaénaiom 0z2pomMHYI0O ONACHOCMDb
ons Haweu Bcenennoitl», — 3aa6ul OH HeOABHO.
C uem ceéazana maxasa nepemena mHenua?

¥Y3HaB ocenbio 2013 roma, uro HobeneBckasa mpemMus 1o
dusuKe IpucyxgeHa beapruiiny ®dpamcya JHriaepy u opu-
raumy Ilurepy Xurrcy 3a oTkpoiTre 6030Ha XUrrca, Uid da-
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CTUIIBI, CYIIIECTBOBAHIE KOTOPOI TEOpEeTUUYeCKU ObIJIO IPe-
ckasano eie B 1964 rony, CruBeH XOKHHT 3aSgBUJI, YTO OH
paccTpoew.

Bo-mepBhIX, MOTOMY, UTO IIPOUTPAJI IIapHU, TOCKOJLKY IIO-
JaraJ, uTo 0030H XUrrca Ha IIPpaKTUKe He O0HAPYyKaT HUKOT-
ma. U reneps oH momken oraatk 100 gosrmapos mpodeccopy
Topmony Keitiny us Yausepcurera Muuurama B CIITA. A Bo-
BTODBIX, U B I'JIABHBIX, IIOTOMY, UTO OTKPHITHE cAesaaso (hu-
BUKY CKYYHOI. YUEHBIA moJiarajl, uTo 0e3 oOHapy:KeHUsd
«gactuisl Bora» ¢usuka Oblia ObI mHTepecHee. 1o MHEHMIO
HCCJIeIOBaTeS, OTCYTCTBHUE YACTHUIILI IIPUBEJIO ObI K IOSABJIE-
HUIO COBEPIIeHHO HOBOU (DUBUKU, B TO BpeMdA KaK ceiuac
yUeHbIe HCIIOJb3YIOT TaK HasbiBaemMyio CTaHIapTHYIO MO-
Iesib, paspaboranuyio ermie B 60-e rogsr XX Beka.

Bmopouem, OCKOJIBKY OTKPBITHE OBLIO CAEJIAHO IIPU IIO-
MoIIy BoJIbIIIOr0 aipOHHOr0 KoJlIalifepa, YUeHbIH BhIPa3UI
Hage:xnay, uro BAK B manpHelirem OyaeT MCHOJIb30BAH IS
IMOMCKA HOBBIX MOATBEPIKICHUN (PYHIAMEHTAIbLHBIX TEOPUi
00 ycTpoiicTBe Halleir BecesenHoit, B yacTHOoCcTU M-Teopuu,
00'beIUHSAIONIEN I'PAaBUTAIINIO C KBAHTOBOM MexaHuKou. Tem
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He MeHee, HeOITPOBEPIKUMBIX OIBITHBIX TOKAa3aTeJIbCTB IIpa-
BUJILHOCTH 3TOII TEOPUU IMOKA HE CYIIeCTBYET.

31ech CTOUT, HaBepHOe, ClejlaTh HeKOTOPbIe ITOACHEHU .
Bozon Xwurrca — 9T0 npuayMaHHasa dJeMeHTapHasd YacTH-
na. MeHHO Taxkoil 4acTUIbI He XBATaJO IJIs OKOHUYATEJIb-
HOTO TopskecTBa CTaHAAPTHON MO — TEOPUU, KOTOopasd
ITOBOJBHO CKJIAAHO, II0 MHEHHUIO TEOPETUKOB, O0OBIACHSIET
YCTPOMCTBO OKpYy:Kaioiero mupa. CoraacHo aToii Teopuu,
MMeHHO 6030H, KOTOPBIH 3a CBOIO BasKHOCTH OBLIJI IPO3BaH
«gyacturieit Bora», HageaseT Maccoi BeIlecTBO Bo BceieH-
HOII — JejiaeT «BeCOMBIMI» BCe€ APYrHe YaCTHUIILI.

ITonauamy aBTOpCTBO HasdBaHus:A «uactuiia Bora» (God Par-
ticle) mst 6030ma Xurrca IpUIIICHIBAIN HOOEJIEBCKOMY Jiay-
peary Jleony Jlegepmany. B 1993 rogy oH BBIIYCTUT KHUTY
«Yacruma Bora: ecaiu BeceneHHas — 5TO OTBET, TO KaKOB JKe
Borpoc?» (The God Particle: If the Universe Is the Answer,
What Is the Question?). Ho npu 6oJiee TiaTeIbHOM pac-
CMOTPEHUU UCTOPUU BOIIPOCA OKasajioch, uTo Jlemepman Ha
caMoOM Jiejie Ha3BaJl 0030H XUITCA «IPOKJIATON YaCTUIEH »
(goddamn particle), numesa B Buay 6e3ycCIIeIIIHbIE €€ ITONCKI.
W 3arosoBoK ero KHUTH OBLIT cooTBeTCTByIOITUM: «The
goddamn Particle: If the Universe Is the Answer, What Is
the Question?» OguHako pemaxTopy M34aTeaIbCTBA TaKOIl 3a-
TOJIOBOK He moupasuics. Ou yopaa «Damn», ocTaBUB TOJIb-
Ko «God». Tax 6030u Xwurrca mnepecTaj ObITH HPOKJIATHIM,
a caenanca God Particle — «uactunein Bora». Wiau naxe,
B HEKOTOPBIX TOJKOBAHUAX, « Bor-uacTuiiei».

®dusuKu BCero Mupa MeuTaJau OOHAPYKUTh ee Ha CaMOM
Ieje B TeUueHUe HeCKOJNbKUX gecartuijeruii. [lo cyru, nasa
BbIABJEeHUsA 0030Ha Xurrca u OBLIT IIOCTPOEH OTPOMHEBIN
KoablleBoii yckoputeab BAK. «Hactunmy Bora» uckaiu,
CTaJKUBasA U pas3buBasi MPOTOHLI, HECYIIHECA APYT HA APY-
ra IOYTH CO CKOPOCThIO cBeTa. T'eM caMbIM COTPSICAJIMN TAK
Ha3bIBaeMoe IoJjie XUITca, KBaHTaMHU KOTOpPOTO, IO Huiee,
U ABIAOTCA 0030HBI Xurrca. VI BBITpACIU WX, B KOHIIE
KOHIIOB, UTO M OTOPUYMJIO XOKHUHTA.

Bmpouewm, eciiu TOBOPUTEH CEpbE3HO, PACCTPOUII €TI0 He IIPOo-
UrpHII mapu. Y gaske He TO, UTO «(pU3UKA CcTAJIA CKYIHOI» .
A T0, uTO 6030H XUTITCA MOKET CTaTh IPUUYNHONA MCUE3HOBE-
HUA ABYX (PyHZAMEHTAJIbHBIX OCHOB MUPO3TaHUSI — BpeMe-
HU U IpocTpaHcTBa. Kak mojsaraer mcciiesoBaTelb, B 0030He
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Xwurrca 3akJIrouaeTcs OUeHb OMACHBIN IMOTeHInaJ. «B ciryuae
BXOJKIEHUS B COCTOSTHUE ITOBBIIIIEHHON HEeCTaOUJIbHOCTU OH
MOKeT MPUBECTU K PACIIafy BaKyyMa», — CUUTAET XOKHHT.

06 sTOM OH HamHKcaJ B IPEeSUCJOBHUU K HOBOI KHUTeE
Starmus, KoTopas mpeacTaBIsgeT cO00N COOPHUK JIEKITUN
Beaymux (GpU3MKOB U KOTOpasd TOJHKO UTO BBIIIJIA B CBET.
XOKUHT 1 HEKOTOpble Apyrue GU3UKU, B TOM YHCJIe U Te,
KTo paboran Ha BAKe, momarator: moje Xurrca, a CTaio
OBITH, I BAKYYM, KOTOPBIN OHO HAIIOJHAET, IPUIaBas Mac-
Cy BCceMy CYIIIeMYy, MOYKeT HaXOJIUTHCSI B PA3HBIX COCTOSHU-
ax. ITogo6HO TOMYy, KaK BEIIeCTBO MOYKET OBITH JKUIKIUIM,
TBEPALIM UJIU Ia3000pasHbBIM.

Ceiiuac y mosisg Xurrca HU3KUA, HO He HYJIeBOU DHEPTEeTH-
yecKuil ypoBeHb. OHO CJIOBHO ObI paccTUIaeTCA M0 PaBHUHE,
KOTOPYIO (hM3UKK HA3LIBAIOT «JIOXKHBIM BaKyyMoM». B HeMm
HBIHE U HaXOAuTCs Halra Becenennas. PaccueTbl TeOpeTUKOB
TIOKAa3bIBAIOT, UTO IIepexo/ Ha 0oJiee BBICOKUI YPOBEHDL I'PO-
BUT KOJLIAIICOM, ITIOCKOJBbKY M3MEHUTCSA Bech OajlaHC CUJI
Bcenennoii.

XOKUHT, OMHAKO, CUNTAeT Kyaa 0ojiee BEPOATHBIM IIepe-
X0n Ha 0oJiee HUBKUI SHEPreTUUeCKUil YPOBeHb — B HEKYIO
9HepPreTUYecKyio BIAAUHY ¢ MUHUMAJLHOHN sHeprueii. He
WCKJIIOUEHO, UTO U C HyJIeBOi. BOoT TaM — «MCTUHHBINA BaKy-
yM». Wi, TOBOPSA IIOIPOCTY, MOJHBIN KOHEI BCeMY U BCEM,
TIOCKOJIbKY MTPOMB30MAET MOJHBIN pacla] MaTepUu.

Ilepexon K HyJIeBOMY YPOBHIO MOKeT OBITH BbI3BAH Ka-
KOH-HUOYAb (PIYKTyaIlel B «J0KHOM BaKyyMe», CUJIbLHBIM
9HepreTUUYeCKUM BO3IelicTBUEeM, HAIIPUMEDP, OIIACHLIMU SK-
cIiepuMeHTaMu, IojaraetT XoKuHT. B pesyibTaTe 4ero Boa-
HUKHeT HecTaOMIbHBIN 0030H Xurrca. OH mpoaesaeT KBaH-
TOBBIII TOHHEJb, B KOTOPLIA 1 3acOoceT Halry BceJaeHHYIO.

Bor kak Texct XOKHHIra BRITIAAUT B opuruHaie: «The
Higgs potential has the worrisome feature that it might be-
come metastable at energies above 100 [billion] giga-
electronvolts (GeV). ... This could mean that the universe
could undergo catastrophic vacuum decay, with a bubble of
the true vacuum expanding at the speed of light. This could
happen at any time and we wouldn’t see it coming».

B BosbHOM mepeBoje cjioBa (puU3WKa 3ByUaT IPUMEPHO
Tak: «Y 0030Ha XUITCa €CTh UepTa, BBI3bIBAIOIIAA Ollace-
Hue. OH MOXKeT cTaTh KpailiHe HeCTaOMIbHBIM IIPU dHEPTHU-

39



ax nopagka 100 mapx. rurasnekTpouBoabT (I'aB)... Ecan
TaKkoe IIPom30iifeT, To BO BecelleHHOU HauHeTCsA pacmaj Ba-
KyyMa. U TOABUTCS MY3LIPh «UCTUHHOTO BAKyyMa», KOTO-
pBIii OymeT pasgyBaThbCs CO CKOPOCThIO cBera. IlomobGmoe
MOJKeT CIYUYUThCS B JII000E BpeMsSA 1 HACTOJIBKO OBICTPO, UTO
MBI Taske He 3aMeTUM, KaK HaCTYIIUT KOHEIl CBeTa».

Bmpouem, BosIHOBATBECA HI K YeMy. XOTs OBbI IIOTOMY, YTO
cIesaTh MBI BCe PaBHO HUUEro He MoskeM. Kpome Toro, aTo
He IIEPBBIA MpauHBIA IPOTHO3 TaKoro poaa. Emle mo Toro,
KakK 0030H Xurrca ObLI O0OHAPYKEH, cCaMU SKCIEPUMEHTbI
Ha BAKe y:xe BbI3bIBaIN ompeneseHHbIe onaceHus. Hexo-
TOpble (PU3UKU MOoJIaTaJIU, UTO B IIPOIlECCe CTOJKHOBEHUSA
IIPOTOHOB MOJKET 00pa3oBaThCA KPOIeUyHadA «uepHad IbI-
pa». OHa HauHeT YBeJIUUYUBATHCS, IOTJIOAA OKPYIKaloIee
BeliecTBO. VI B mTOTEe 3acoceT He TOJBKO KoJjaaiaep, HO
¥ HaIly IJIAaHeTy, a 3aTeM U Bcio COTHEUHYIO CUCTEMY.

Opuaxo obomiaocsk. Moker ObITh, 1 ¢ BAKYYMOM HIPOHEe-
cer? [emo B ToM, uTo B 3KcmepuMeHnTax 2012 roga camoro
6030Ha XUTTCAa HUKTO TOJKOM He O0OHAPYKUJI. BLLIu JIUIIb
BBISIBJIEHBI «HEKOTOPbIE IPU3HAKH CJIE0B, KOTOPbIE MOTJIA
OBITH OCTABJIEHLI IIPU PeaKIIUIX, I'Jle MOTJIM YUaCTBOBATDH
YaCTUILI, TOXO0KMe Ha 0030HLI Xurrca». YyBcTByeTe, KaK
BUTHEBATO CPOPMYINPOBAHO?

ITocne sToro BAK 0Obl1 ocTaHOBJIEH, AKOOBI HA PEMOHT U
MozaepHusamnuioo. Y 6ymeT i oH CHOBA 3amyIleH, ITOKa He 13-
BecTHO. TakuM 06pasoM, OITACHOCTH, UTO HAC 3aCOCET BMECTe
C KoJLIalilepoM, OTJIOXKEeHAa Ha HeoIllpeAesieHHBbIN cpoK. lla-
Jiee, clleHapuil KOHIIA CBeTa, OCHOBAHHLIN HA 3HAHUU TOTO,
uyT0 6030H XUITCA CYIECTBYET, aMEePUKAHCKUNA (PUBUK-TEO-
petur I[:xos3ed JIukKen ma sabopaTopuy MMeHU OHPUKO
depmu 0OprcoBas Tak. M3 ero pacueToB BBEIXOJIUT, UTO Bee-
JeHHas Halma BooOIe HecTabuabHa. VI MoKeT MOTHOHYTH
B pe3yJIbTaTe HeK0ero caydaiiHoro coobiTud. TaKuM cOOBITH-
eM MOXKeT CTaTh, HalIpuMep, Iy3bIpeK 00pasoBaBIIIeiicsa HO-
BOH BCEJIEHHOIT, KOTOPBLINI HAYHET CTPEMUTEIHLHO Pa3yBaTh-
cs, VHUUTOXKAs HbIHeNTHuN Mup. [Ipousoiiger sTo, ogHAaKO,
OUYeHb HECKOpPO, mpuMepHo ueped 10 mipx. Jer.

«BbruncieHus TOBOPAT HaM O TOM, UYTO Uepes HEeCKOJIbKO
eCATKOB MUJLINAPAOB JIeT, HAaUNHAasd OT CerOIHSIITHEero Mo-
MeHTa, BO BcesleHHOI ITpoM30iiIeT HelloIpaBUMasa KaTacT-
poda», — mpenpek yueHbli. Ho oH ke MOTUEepPKHYJI: eCau
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Macca 00o30Ha XHUrTca OTJINYAETCS OT OHpPeneIeHHON HbI-
HeITHUMY SKCIePUMEHTAMU XOTA Obl Ha HECKOJIBKO IIPO-
IIeHTOB, Bcesennas He OyaeT oOpeueHa. A HACKOJIBKO TOY-
HbI IPOM3BeJeHHbIe SKCIePUMEHTEI 1 BhIUMCIEHUA? Yue-
HbIe 00eIllaloT X MePelIpPOBEPUTh...

Ho paxe ecau oHu Bepubl, uepesd 10 muapx. jger CoaHeu-
HOU cuCcTeMBbl B ee HBIHEIIIHeM Buae y)ke He OymeT. Yepes
4,5 Mapa. JeT ee SOJIXKHO IIOTJIOTUTDL pasayBiieecs CoJrHile,
KOTOpOe, COTJIACHO pacueTaM acTPOPU3UKOB, U3 KEJITOTO
KapJanKa HAaYHeT IIpeBpallaThbCcsa B KpacHoro rurauta. Tax
YTO HAIIUM OTAAJIEHHBIM IIOTOMKAM BCE PABHO IIPUIETCS
yaeraTh Ha okpanHy CoJIHEeUHOU CHUCTEMBI.

W xax manbliie cJI0MKUTCA Cyab0a pasyMma, IPeaIloJ0KNUTh
TpyaHO. MOKeT, YeJI0BeUeCTBO II€PECeJIUTCA B MHLIE MUPHI.
Benn, corsiacHo Teopumn MyJIbTHUBCEJIEHHOM, HAIII MUP BOBCE
He eIMHCTBEHHLII B cBoeM pofe. Wau HAIIX Ipampanpao-
TOMKHU IPUAYyMAaioT 4TO-TO. Tem 6GoJjiee, UTO B IIOCJTEIHEE
BpeMs BO3HHUKJIU Cepbe3Hble OCHOBAHUSA CUNTATDL, YTO CJIe-
IBI, O0OHAPY KEeHHbIe B SKCIIepUMeHTaxX Ha BoJIbIIIOM agpoH-
HOM KoJuIaijepe, IpuHAAJIeKaT He 0030Hy Xurrca, a 0co-
001 cOCTaBHOM UaCTHUILE.

K sT0ii mpobsieMe MBI BEpHEMCS B OJHOM U3 CJIEAVIOIIX
HOMEPOB JKypHaJa.

M. ABJIOKOB
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Anexcanap POMAHOB,
HOaua JIEJEHIIOBA (unmes)

NEPBOE CEHTSIBPSI
VHIM'M NETPOBHLI

danmacmuieckuill pacckas

— TIloBTOpPHU, — THXO, HO TBepAO ckazana Mura IlerpoBHa.
Bapanos mmosTOpMII.
«bapan, — mogymaina ona. — Hacroamiuii 6apaH».

ITogHsma ri1asda U IIOCMOTpPEJIA B IEPEHOCUILY — B HATJIYIO
PBIKYIO IIePeHOCUIly YUeHHuKa JIeBaToro kKjacca Pombr Ba-
paHoOBa.

— Her, sto e Toucroii, aTo IlymkuHa, — ycrajao ckasa-
Ja oHa.

BapanoB mogKaTua riasa KBepxXy U IIOIIEBeJIUI OPOBIMIU.

— Mue npuzaeTcsa onATh BBI3BATL poauTeseii. Eciu maiab-
e Tak Oy[elllb YUNTLCSA, OCTAHEIILCSA Ha BTOpoil rox. Ilo-
HUMAeIIb?

Poma me morumasi. OH He XoTes mOHUMAThL. OH XOTeJI Ccu-
IeTh 3a 3aJHell mapToil, CAIOHSIBUTL KapaHIalll ¥ ThIKAThb
um B ciuHy Marmu Kpasuyk. Wau paccreruBaTh IyTrOBUILY
Ha Ko(pTouke ee cocenxu JleHnr Bopiir.

Hy u uto BOoT ¢ HUM TakuM gesaTh? W Beab o0bACHSIA
y:Ke eMy, U pPOAuUTesell BbI3blBajia, U ¥ TUPEKTOPa OHU YiKe
oblu. IIBa pasa Ha 9TOU Hejesie U eIlle OAUH Ha TOMH.

— Kopoue, mpuseneris Mmamy, — ckasaja Wura IleTpoBHa.

BapanoB ockiabuicsa, KUBHYJI, Pa3BepHYJICA U 3aIiaral
MeKIy PSALOB MapT, MelJIAsd PyKaMu TeTPagKu APYyTUX yue-
HUKOB.

«Hy:KHO Bce Ke ero npu:keub, — B KOTOPBIX yiKe pas II0-
nymania Uuara Ilerposua. — Ilpuikeun, pas mo-apyromy He
nouuMmaetr. Kak KosameBa. I [Ipuinyk. W mosioBUHY u3
371eCh CUAAINX YUEHNKOB IITKOJIbI HOMEP CeMb JJIA TPYIHBIX
Ierei. ITo TpedyeT MHOTO SHEPTUU, HO BBIXOIa HET».

CrpanHo, mogyMaJia OHA, CUJIBI HA TO, YTOOBI UX IPUIKU-
raTh, y Hee eCTh, a Ha TO, UYTOOBLI XOTs OBI pa3 MPOIYCTUTH
HepBbIN 3BOHOK, HeT. CoBCeM yiKe OueOBeUnIach.
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OHa OKUHYJa B3TJIAIOM YUeHUKOB — He 0()OPMUBIIUXCSA
IIOKa MaJIeHbKUX UeJIOBEUKOB.

«M 3auem oHu MHe? — IoAayMaJja OHa. — Bpocuth OBl
BCe U BCe-TaKM BepHYThCH... He mory. He Mmory BoT Tak BOT
IIPOCTO B3ATH 1 OpocuTh. HemmpaBuibHO 9TO, HeuecTHO. Kak
oHU OyayT TyT 6e3 meHa? [[pyrue Bennb He cupaBaTcsa. U qu-
PeKTop He crpaBUTCSA. BoobOIe HUKTO» .

WNura IleTpoBHa BCIOMHMJIA CBOM HEJaBHUU PasTOBOP C
IUPEKTOPOM.

«3ps BBHI TaK, — TOBOPUJ TOT. — CJIHIIKOM YK BBI C HU-
MU BO3uUTechb. TOJKY OT HUX He Oymer. Jlyuime mobeperure
cebd...»

IToTom pasrasmes, BUZUMO, UTO-TO TaKoe Ha ee JUIlE,
IIOTOMY YTO OCEKCS U CIIPOCHUJ BAPYT, KaK y Hee mIeja.

Wura IleTpoBHa OTKpPHLIA OBIJIO POT, UTOOBI paccKasaThb
IUPEKTOPY PO 3aTOMJIEHHYI0 OTHAMKALI IO CAMBIN ITOHO-
KOHHUK KBapTupy. [Ipo HauMCTO CTOPEBIIYI0 POBHO TO[
HasaJg OT B3pbIBa rasa KyxHio. [Ipo Hem3BeCTHO OTKyIa
B3ABIIUXCA BAPYT TapaKaHOB, 3alOJIOHUBIIUX CTEHBI, IIa-
MaBIIUX C IIOTOJIKA, XPyCTeBIIuX oA Horamu. IIpo ymas-
IIee B OKHO JI€PEeBO.

ITorom momymasa, uTo Torma MPHUAETCS CKasaTh, UTO BCe
3TO CJIy4yaeTcs ¢ Heil pa3 B I'ofi, Bcerja B OJHO U TO JKe Bpe-
MS — PaHO YTPOM HepPBOTO ceHTAOps. Waum B HOUb Iepen
mepBbIM. Mau mo3nmo BeuepoM. B obiem, mepen HaumHAIO-
11efics pOBHO B BOCEMb yTpa Ha IITKOJLHOM IBOpEe JIMHEKOM.

Koneuno, rizaBHOe oHa ObI He CKasajia HUKOTAA, HO U II0C-
Jie yiKe CKasaHHOTO y AUPEKTOPa OCTaJIOCh OBI TOCTATOUHO
IIPUYUH CUUTATH €e CTPAHHOM.

WNura IlerpoBHa xuxuKHyJga. Eil mokasajloch, 4YTO OHA
cresiaja 3TO IPo ceds, HO 3aMeTUJIa YANBICHHbBIE B3TJIAIbI
YUYEeHUKOB U cO00pasumja, 4TO clAejiajga 9TO BCIYX.

Ona mogo6paJiachk, mocepbesHesia U BbI3Basa K gocke Qo
CrapueBy. U, Habaiomas, Kak Ta IIaraeT o IPOXOnay, yBe-
PeHHo A mepen coboii, — OBIBINIAS HAPKOMAaHKA U OTO-
pBa, roTOBasA PEIUAUBUCTKA, KAK BhIPASUJICA OTHAMKIBI IU-
PEeKTOp, a HbIHE OTJIUYHUIA, TOPAOCTDH IMKOJbI, BeIyIITUHi
roJIOC B IIIKOJBHOM XOpe, Mo0eIUTeTbHUIIA BCeX BO3MOK-
HBIX ¥ HEBO3MOKHBIX KOHKYPCOB U OJUMIIHA[, IJIaBa Mec-
THOT'O JIETCKOTO OTAeJIeHUsI OOPIIOB 3a JUKYIO IPUPOLIY, IIe-
peBocnuTanuasa e, MHroi IleTpoBHOI, OHA BAPYT peInia,
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YTO He HY»KHO BapaHOBY IPHUBOAUTL MaMy. YK JyUIlle IIPU-
skeub. Tax Hame:xkHee. IIpoBepenHOe, KaK TOBOPAT 371eCh,
Ha 3eMJje, CPeJCTBO.

Xungap cmotrpes Ha jguno Wru (Tak ee 3Bajid Ha caMOM
nmese). Oma mocrapesa Ha 3eMJie, HO OH BCe PABHO ee JIIO-
6myi. OH IIPOTAHYJ PYKY U IOTJIAANJ 9KPaH TraJIaKTUYeCcKO-
ro TpaHCHIATOpAa, sKajesd, UTO OHA He MOKeT ero BUIETh.
Oroiiies1 OT MOHUTOPA, CEeJ B KPECJo U 3aayMaJics.

BapuanTt ¢ moromom He cpaboras. BapuaHT co B3pbIBOM
rasa B KyXHe rog Hasajn Toske. [lagatoriie mepeBbsi, IOIMKO-
U, 00pyIlleHre KO3hIPbKa HOIbe3/Ia... 3a IIPOIIe e TOabl
OH meperrpo6oBaa MmHoroe. [laske KaK-TO MOJCEJINT B KBap-
Tupy K Ure meimieir ¢ kppicamu. Yepes rog TapakaHoB —
OOMKUX, 3JBIX, CIEI[MAJbHO OTOOPAHHBIX.

He momoruio. Huuero He momorasio. Mira 6pocaia Bce, pas-
TOHsJIa HACEKOMBIX, PACKUALIBAJIA YVIIABIITYIO Ha Hee Mebeb,
BBITLJIBIBAJIA M3-TI0J IIPUIaBUBIIEIl ee BaHHBI, OYKBAJIbHO
IIPOXOAMJIA CKBO3b CTEHY OTHA U YIOPHO IILJa Ha JUHEHKY.
Ha mpoBoguMyio KasKIbIi IO/l IEPBOT0 CEHTAOPS ITKOJLHYIO
auueiiky. K Bocbmu yTpa. U crosna Tam mo neBatu. Kak pas
B TO BpeMs, B TOT eIUHCTBEHHBIN IeHb U Yac, KOorja IJiaHe-
ThI 3aHUMAJIN HEOOXO0IMMOe II0JI0KeHe, UTPEeK-TIOTOKU TeK-
JU B Ty CTOPOHY, UTO U IIOJIOYKEHO TeUb HUI'PEK-IIOTOKAaM,
1 MOKHO OBLJIO OTKPBIBATHL OKHO IOpTaJsia u 3abupath Ury
obpatHo Ha Topy. EquHCcTBeHHBIN AeHb B rogy. OauH dac.

W ona smama 06 sToMm — Xugap KasKIbIil pa3 OCTABJISI
el B KBapTupe mocaanusa. IlogymMaTs TOIBKO — OKHO OT-
KPBIBAJIOCH HE HOUbIO, KOT/Jla OHA, HaberaBIIIUCh 0 YUEHU-
KaM, cIiaja B CBOe IIOCTeJI M MOKHO OBIJIO 3aIpOCTO 3a0-
paThb ee OTTyza, IPOIUXHYTh B KBaJApaTHOE, pa3MepoM TPHU
Ha TPU JIAZOHU OKOIIKO TeJIellopTa U BEPHYTDH ee U3PAIHO
IIOCTapPEBIIINM poauTeasaM. He B BBIXOMHOM, KOTA OHA C yT-
pa Io mosmHell HOUM cuaesa 3a KYXOHHBIM CTOJIOM U IIPOBe-
psjia, mpaBuia, Mmrucaja sameuanus. He B Te eIUHCTBEHHBIE
B IOy IecAaTh AJHEW HOBOTOAHUX KAaHUKYJI, Korzma Mra 6es-
BBLJIAa3HO TopuYaJia foma. HeT, 0HO OTKPBIBAJIOCH MMEHHO
mepBoro ceHTsa0ps. C BocbMU 0 AeBATHU yTpa. B 970 Bpemsa
Xugap OpOHMUKAJ UYepe3 HET0 B KBApPTUPY U IPATAT TaM
OUepesHON CIOPHPU3, KOTOPBINA MOJKeH ObII cpaboTaTh POB-
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HO uepes rojg. YTo-To TaKkoe, UTO 3aCTABUJIO Obl, HAKOHEII,
VIPAMYIO dKeHy Xuzapa oCTaThCA B 3TO BpeMs AOMa, BMe-
CTO TOT'O UTOOBI CTOATH IO CTOMKE «CMUPHO» Ha IPOKJISATOMN
JnHenKe.

B sTom rogy Kau, orer; iru, BrepBbie ITOBBICUJ HA 3ATS
roJoc U O0BABUI, UTO €r0 TepIeHNe JOIHYJIO U, €CJAU TOT
He BEePHET ero J0Yb, OH PACTOPTHET 3aKJIOUEeHHBIN MeXIY
Xugapom u Uroit OpadyHbIil JOTOBOP U IIOXOPOHUT €ro Ps-
IOM C cecTpoii iru, morubiiieil BMecTe C OCTaJbHBIMHI yua-
CTHHKAMHU SKCKYPCUU — OHHU OBLLIMN MPUAABJIEHBLI TPAHCIA-
TOPOM TeJICIIOPTA, KOTOPBIN HPU MaJeHUUN HEeOMKUITAHHO
BIAPYT BKJIOUMJICA 1 mepedbpocua Ury ¢ Topsr Ha 3emio.

Xugap HIeJKHYJI IIYJABTOM M BKJIIOUNJ BUEPAIIHIOW 3a-
IUCh, Ha KOTOPO# ero sKeHa BOCIHUTBLIBAJIA IIOMMAaHHOTO €0
B "KEHCKOM Tyajere BapanoBa. W mpaBuabHO, IOAYMAaJI OH,
TS0, KaK OHA IPU/KMMaeT TOro K CTeHKe, Kak riasa Ba-
PaHOBa OKPYIJIAIOTCA M HAIOJHSAIOTCA yKacoM. Bor Ura
MIPUKJIAAbIBAET JIAAOHb K ero J0y U ImpsAMO TaM, B TyaJjeTe,
IIPOBOAUT IIPOIEAYPY HPUKUTAHIA.

«JlaBHO MOpa, — moxymaJt oH. — IIpmikuranme oTHUMAaeT
CTOJILKO DHEPI'UU, UTO XBATUJIO ObI, YTOOBI BEPHYTH K JKU3HU
HeOOJBIINYI0 IIJTaHEeTy — 3aHOBO HAIOJHUTL €e BOJOEMBbI,

BBIPACTUTD Jieca 1 3aCeJUTh uX sKuUBHOCTHIO. Ho yik Jryurie
Tak, ueM 0e3 KOHIIA C HUMU IMaIKaTbCI» .

Xupmap mpocijiequJ 3a TeM, KaK OTIYIIeHHbIlI bapaHoB
majaeT Ha IIOJ, TYT K€ BCKaKWBaeT WM B yiKace yberaert
mpoub. Mra cTouT Kakoe-TO BpeMsa — TIJjasa 3aKPBITHI, I'O-
JIOBA TPsICeTCHA, KOJEeHU APOoKaT. IloToM mpuxomut B cebsa
1 MeIJIEHHO, IIOIIaThIBAsICh, UJIET II0 KOPUIOPY.

B o01em, :xeHy mopa OBLIO cIlacaTh BCepPhes.

W BHOBBL HaACTyIMJIO IEePBOE CEHTAOPS.

Wura IlerpoBHa cesia Ha MOCTEJIN, CIYCTUJIa HOTH Ha IIPO-
XJIaMHBIN I0J U Ipucaymiaiack. Tummuaa. OHa BeTaaa u oc-
TOPOKHO BBITJIAHYJIA B KOPUAOpP. B kBapTupe 0b110 THX0. He
mmajiajia ¢ IOTOoJIKA MITYKaTypKa, He XJjecraia us Tpyb Boja,
He mpoBasuBaJjicsa moj. OHa BbIILIA B Kopumop. ITocmoTrpena
B CTOPOHY KYXHH, FOTOBAA KAXKIYI0 CeKYHAY OTHPBITHYTDH B
CTOPOHY. 3a OKHOM KYXHU CBETHJIO COJIHITE, U MTPOHBUTEIbHO
YUPUKAaJ Ha IMOJOKOHHUKE BOPOOeii.
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WNura IlerpoBHa ymMbLIaCh, II03aBTPaKaja, Hajea BhITJIA-
KeHHBII ¢ Beuepa KOCTIOM. ¥YJIOoKuJja BoJiockl. OTOpBasa
JIUCTOK KaJleHaaps U II0JII000BaIach Ha M300pasKeHHYIO0 TaM
6OJIBIIIYIO APKO-KpacHyio eqruHUIy. O0yaachk U BBIIILJIA Ha
JIECTHUUYHYIO IJIOManKy. TaM oHa mocTosa, IPUCIYIIrBa-
dack. Ilomymasa BOAPYT, UTO, MOMKET, HAKOHEIl, Bce KOHYU-
JIOCh, HO TYT 9TA’KOM BBIIIIe TPOMKO XJIOIHYJIA ABePb. OT
HEOKUIAHHOCTH OHAa B3APOTHYJA U UyTh OBLIO He BEPHY-
Jlach B KBapTUpPY.

— Hepsol, — ckasayia ona BeayX. — IIpOKJIATHIE HEPBHI.
IIpoknsiToe mepBoe CeHTSIOPA.

WNura IlerpoBHa BBIINJIA HA YJAUIY U OrJisgnesia aBop. U3
JIOMa HAIIPOTHUB BBIILIN HAPAIHO OJeThbIe TeBOYKA C MAJIbUU-
KOM, B PYKaX y HUX ObLI OYKeT OpPaH}KeBbIX TI'JIaJNOJYCOB.
Wura IlerpoBHa mogymaJia, 4TO el HUKTO HUKOTAA He Japul
1BeToB. Kpome yueHuUKOB, KoHeuHo. 1 ux pomureseii. Hy,
oHU He B cueT. My:xkumHbI He napwiu. Jaxe Xuznap. OH cun-
TaJ, UTO 9TO HAIIPACHO BLIOPOIIIEHHBIE TEHLIH.

Kax oum Tam, nuTepecuo, Xugap? B mpoiljoMm mocaaHuu
HaIMcaj, 4TO IIalla I'PO3UTCSA Pas3opBaTh UX OpauHBIA KOH-
TPaKT.

Wura IlerpoBHa Bce monumaia. OuHa u cama 6e3yMHO XOTe-
Jga pomoii. Ho moka me moria. Tpuamars uenosek! Hy kak
ux opocuTn?!

OHa mpoBoOAMJIa B3TJIAMOM MaJbuyraHa ¢ TPeMs poMalll-
KaMM B KyJaKe U KPUBO HAIAJEHHBIM PaHIleM, IOIIPaBuIa
MIpUYECKy U 3allaraja B CTOPOHY MIKOJbI. MuUMO meTcKoi
ILJIOIIAAKY, MUMO 3a0pPOIIEeHHOT0 AeTCKOTO caainKa, MUMO
CTOSIBIIIUX TOPIIOM K JJOPOTEe, CEPhIX, CJIOBHO BHICTPOUBIITUX-
cdA Ha JIUHENKY MATUITAKEeK, U BBIILIA Ha (DUHUIITHYIO IPs-
MYI0 — IITIPOKYIO POBHYIO JOPOTY, BEAYIIYIO K IITKOJbLHBIM
BOPOTAaM.

Mammnua BeICKOUMIIa HeoxKuganHo. Toapko Mura Iler-
poBHa yciesla KUBHYTH CTOABIIIeMY 3a 3abopom Bapanosy,
moMaxaTh PYKO IUPEKTOPY, KaK COOKY, IPAMO 13 KYCTOB
BAPYT BBLIETEJ MUKPOABTOOYC U IIOHECCS Ha Hee.

«Ha sToTr pas a He moaBeny, — aymana Xupap. — Ilie-
BaTh, UTO, COTJIACHO IIPABMJIAM, OT IOPTAJa HEIb3s OTXO-
IUTH JaJIbIlle, YeM Ha JeCsATh METPOB, IIJIeBaTh, UTO II0 BO3-
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BpallleHUY MeHs 3a BCe 3TO, BO3ZMOXKHO, OYAYT CYAUTH —
BCe paBHO. XBAaTUT TAHYTh. MHe Hy:KHa JKeHa, POAUTETIM
IOUb!»

OH Ha)xaJl Ha menajb rasa. Brepeau MOSIBUINCH KYCTHI.
Xupap cBepHYJ OBbLIO B CTOPOHY, IIOTOM YBHUIEJ B IIPOCBETE
MeXKy BeTKaMU 3HAKOMBIN CUJIYIT U IPUOABUI CKOPOCTD.
DyproH mposeTes CKBO3b KYCThI, 3a0yKCOBAJ IO CBIPOIi Tpa-
Be, ero 3aHecJio, Xuaap ¢ TPyJAOM BLIPOBHSAJ aBTOMOOWJIb,
IIOBEPHYJ U 3aTOPMO3UJ HA TPOUNHMHKE MPAMO Iepen Vroii.
Xwumap BLICKOUMJ HAPY:KY U 000THYJ Kabuny. Wra crosana
pacrepsanHas, 0aegHas. OcTaBaioch BCero HUUEro — Iepe-
KUHYTh ee uepes IJIeU0, 3a0pOCUTh B MAIIUHY U BEPHYTHCS
c Heil 00paTHO B KBapTUPY. A BpeMeHU A0 3aKPLITHA OKHA
ellfe MOJIHBIM-TIOJIHO. 1lesbIx mosuaca.

B sTOoT MOMEHT cOOKY HOCJIBIIIIAJICA TOIOT. XUaap He yc-
IeJ ajke TOBEPHYTH rojioBy. HeBemomas cuiia cHecsaa ero
B CTOPOHY, YAapuJja O KeCTKUU OOPT MAIITHUHBI, IIIBLIPHY-
Jia Ha 3eMJIIO U cTaja 0e3’KaJI0CTHO BOSUTH JIUIOM II0 MOK-

poii Tpase.
— § rebe gam! — IPOIBIXTEJN 3HAKOMBIN XuIapy IroJioc
Bapanosa. — §I Tebe mokaxy, rag, kak Mury IlerposHy

TporaTh, cefiuac Thl y MEHs HaKpeIbCsd...

Yero oH HaxKpercda, Xumap Tak U He yY3HAJ, IIOTOMY UTO
eT0 OTOPBAJIO OT 3eMJIU U IMIMSAKHYJIO 00 achaabT, U TYT Ke
CO BCeX CTOPOH Ha Hero HabOpocujaach opaBa ITKOJbHUKOB.

OT cTpaxa M HEOXKUIAHHOCTH XHUJAap MOTePSAJ OpHUeHTa-
IIAI0 B MpocTpaHcTBe. IloToM Bce Tak :Ke HEOKUAAHHO 3a-
KOHYMJIOCh, TOTOMY uTO Mra ocraHoBuja mobouire.

PoBHBIM rosocom oHa 00bsAcHUIA pedaTaM, UYTO XBATHUT.
YTo 3TOT UeJOBEK ee cTapblii 3HAKOMbIZ. OH 3abaymauics
1 OKasaJicsa 37echb CIydaiiHO, a ceiiuac eMy IIOpa BO3Bpa-
maTbesa obpatHo. Y Henb3sa OUTH JII0/eli, TeM 0ojiee HOTaMMU.

— Huuero ce6e! Ila ox Bac 4yTh He 3a4aBUJI! — BOCKJIUK-
uyJs BapamoB. — f cam Bume!
— bBapasnoB, He cnopb. MHe Jyullie 3HaTh, — CTPOTO, HO

C KaKOU-TO HEIIPUATHO IIopasuBIlieir Xumapa B caMoe cep-
IIe TemJoTol ckasayia Ura, u Xugap MOHAJM, YTO 3TO yiKe He
WUra, a Uura IlerpoBHa, KoTOopasa 3a0bljaa IIPO POAHYIO IIjIa-
HeTy U cTajia caMoli 3aypPASHON 3eMHOU YUUTEJTbHUIIEH.

Xwupgapa IOOHAIN, IOCTABUJIN HA HOTU, OTPAXHYJIU U BBI-
TepJIu eMy JIHIIO.
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Xy,ﬁommm HOpwmii Capa(baHbB

— OTBenu ero, mokainyicra, Ko MHe gomou, Poma, —

monpocusia WMura Ilerposaa. — Toxnbko Bexxauso! U Bos-
Bpalaiica Ha JIUHENKY.
— OrBeny, — orosBaJjica Poma Bapanos. — He comue-

BaliTech, Hra IlerpoBHa.

Xwupapa B3sJIU HOJ PYKY U IIOBEJIU MHMO BBICTPOUBIIIIXCS
CepBIX IMATHUITAKEK, MUMO 3a0POIIIEHHOTO JeTCKOIo caja.

«BMecTo TOro UTOOBI HaC/HAXKIATHCS KU3HLIO Ha HAIllel
IJIaHeTe, TPATUT 3JeCh CBOU CUJIBI HEIIOHATHO HA UTO, —
IyMaJl OH, MOIJIAALIBas Ha yrpromoe Jjguio Bapamosa. —
Kax ke ona mempasal»

Xwupmap He 3HAJ, UTO Ha 3eMJie MHOTHE JYMAIOT TOUHO TaK
JKe, HO B JIIOOOM ciiyuae cefiuac aTO JJIsS Hero ysKe HHUUYero
He MEHSLIO.
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B 3ToM Bbinycke MB Mbl NOroBOPMM O TOM,
KaK YCTPOEH «YMHbIN» CBETMIIbHMK,

Kak MOXHO noBbicuTb K[, conHeuHbIx
6arapeH, HYXKHbI JIM YEeNOBEKY YeTbipe PYKH,
MOXHO 1M MOCTPOMUTb [OM-TNbINIECOC

M KaKOM AOMKHA ObITb TexHMKa Ans JlyHbl.

MOYETHLIM AMMNIIOM
«Y MHbIE» CBETUJIbHMKU

«Jlesmast ypOKU IIpU CBEeTe HACTOJILHOI JIAMIIBI, s O0OpaTHIa
BHUMAaHNe, UYTO OCBellleHre Pabouero cTojia MHTEeHCHBHEe BCe-
I'0 HEIIOCPECTBEHHO IO JIAMIIOHN, a YeM JaJIbIlle OT Hee, TeM
APKOCTh IIajgaeT Bce Ooibiie, — mnuineT HaMm Cetsiana MBa-
HOBa u3 r. KpacHosapcka. — B moMalmHuX yCJIOBUAX C Ta-
KHM HeyZ00CTBOM eIlle MOKHO MUPUTHCSI. A BOT KOTa peub
3aXO0JUT, CKa)keM, 00 OCBeIl[eHII B OIepPaIMOHHOM, TO TaM
APKOCTH CBETA MOJIKHA OLITH OAMHAKOBOII II0 BCEMY IOJIIO
IesATeJILHOCTH XUPYProB. §1 3HAI0, UYTO B OIEPAIMOHHBIX HC-
IOJIL3YIOT 0COObIe OecTeHeBhbIe CBEeTUJILHIKM, KOTOPhIE IIPe-
CTaBJAIOT cO00Ii OTPOMHBIE ITapaboJOuAbI C 3ePKATbHBIMU
orpaxkarenamu. OmHAKO, A IyMaio, ropaso yI00Hee UCIOJhb-
30BaTh AJIs IIOLOOHBIX IleJieil COBpeMeHHbIe CBEeTUJILHUKMH,
COCTOSAIINE 13 MHOKECTBA CBETOANON0B. Bo-IepBbLIX, X CBET
ynoOHee (poKycupoBaTh. Bo-BTOPBIX, APKOCTh CBEUEHUS II0
BCEMY IIOJIIO JIETKO PeryjanpoBaTh IIPU IIOMOIIHM IIPOCTEHIIIe-
ro aBTOMAaTa, KOTOPBIH OyAeT IMCTAHI[MOHHO 3aMEPATL OCBE-
II[eHHOCTh Ha TOM HJIM WHOM YYacTKe»...

Hanee B mucbme CBeTJiaHa HapucoBaJia, Kak MOTJIa, IPH-
MEePHYIO KOHCTPYKIIHIO IIOJA00HBIX CBEeTUJIbHIKOB, IIPUUYEM,
KpoMe CTaIMOHAaPHBIX, OHA IIpeAJjiaraeT eIle HeKOTOphIe
CBeTUJILHUKH YKPEILIATEL Ha Ji0ax Bpauei-xupypros. Tormga
OHI CMOTI'YT HAIIPABJATH JOIMOJHUTEIHHOE OCBEIlleHle Tya,
KyZa UM Hamo.

Yo cKasaTh II0 IOBOAY 9TOM paspaboTKu? XOPOIIIM HIe-
AM, KaK M3BEeCTHO, CBOMCTBEHHO HOCUTHCS B Bo3Ayxe. B man-
HOM CJIyJae 9TO O3HauaeT, YTO He TOJIbKO HAIlla YATATEJIbLHU-
IMa sagyMajgach HaJ JaHHOI mpobJemoii. Tak, yueHbIe 13
ToMCKOro yHHBEpPCHUTETA CO3MAIN AHAJOTMUYHYIO CBETOLNOI-
HYI0 KOHCTPYKIIHIO, C IIOMOIIbI0O KOTOPOM He TOJbKO OIlepa-
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IMUOHHYI0 MJIM Hay4YHYI0 Jaboparo-
pHI0, HO W YJIUYHOE IIPOCTPAHCTBO
MOYKHO OCBeIIIATh Apue U PaBHOMEP-
Hee. IIpyueM HOBUHKA MOXKET OBITH
HMCIIOJIb30BaHA KakK Ha TPoTyapax,
IPEeIOCTABJIASA 0OJbINIe YOOOCTB AJIs
MIeIex0I0B, TAK 1 Ha IPOoe3Kel uac-
TH, YAydIIas 0030p AJId BOAUTEE.
CyTh HOBUHKMU 3aKJIOUYAETCA OIAThH-
TAaKW B TPaHC(HPOPMUPYEMEIX CBeTHUJIBHHKAX. B KaxaoMm 13
HUX pa3MelllaeTcsa Cpasy HeCKOJbKO CBETOAUOMHBIX OCBETHU-
TeJbHBIX IIadgoHoB. CBETOBOM IIOTOK PACIIPEAEIAEeTCA PaIll-
oHanbHO. KeTaTtu, ero MoXHO pPeryaInpoBaTh B 3aBUCHUMOCTH
OT BPpeMEHHU CYyTOK U IOroAbl. B M0oKAb 1 TyMaH CBET TPagu-
IIUOHHLIX (pOHaApPeil paccemBaeTCsa, TAK UTO MHTEHCHUBHOCTH
OCBeIlleHNS HEOOXOAUMO YBEJINUNTh. A BOT B JIyHHBLIE HOUM
MOJKHO €r'0 I YMEHBIIINTL, S9KOHOMS 3JIeKTPOSHEPTHIO.

ITogymann m3obpeTaTesn u HaJ TeM, KaK YCOBEPIIIEHCTBO-
BaTh HACTOJILHOE OCBEIIleHIe, 0 KOTOPOM Toxke mucasia CBeT-
JaHa. BpuTaHCKME CBETOTEXHUKHU IIPUAYMAIN JAMIIY, KOTO-
pas pearupyeTr Ha IIOBeJeHNre CBOero Biazgesbiia. OHA IOJIY-
uynia HasBauue «Asnba» (Alba).

CBeTonmonHas JlaMIla aBTOMATHYECKN pearupyeT Ha u3Me-
HEeHIe OCBEIIIeHHOCTH OKPYKAaIOIllell cpeabl 1 PACIIOJIOKEHII
Onmsieskaux o0neKToB. OHA SABJIAETCA, IO 3aMBICIY €€ CO-
3maTejeil, OMHUM M3 9JIEMEHTOB «yMHOTO» IOMa U CIIOCOOHA
CJIeIUTh 32 MHTEHCUBHOCTLIO N3MEHEHUS OCBEIeHUA B VT-
peHHNe 11 HOUHBIE YAChl, a TAKIKe IIOJCTPANBATHCS IO MHIN-
BUAyaJbHbIE IPUBBIYKK CBOETO BiazeJbila. KEe maTuyuKy mo-
3BOJIAT HE TOJBKO CJIEIUTH 34 IIPUCYTCTBUEM JIIOAEH B IIOMe-
II[eHNN, HO ¥ MEHATH IIBET OCBellleHnsI. K mpumepy, KeJIThIi
CBET CO3JaeT YIOT, a SPKuii OeJablil 00JbINEe MOAXOTUT IJIs
paboThl U yueObl, OTMEUAIOT PA3PAOOTUNKIU.

3aonuo «Anbba», Kak yBEepPAIOT ee co3qaTesn, CIIOCOOHA
COKOHOMMUTD 3JeKTpPosHepruo. OJHAKO TaK JIU 9TO, CYAUTh
moka TpyaHo. Tem 6ojiee UTO I[eHy Ha CBOe M3Jesne 1300pe-
TaTeJI YCTAHOBUJIN HEMAJYIO — CTOMMOCTEL TEXHOJIOTHUYEC-
KOl HOBUMHKHU HaumHaeTcs oT 150 mosmaapos.

Koucrpykmusa CeeraHbl, HaBepHOE, 000 AETCA IelleBie.
A TIoka, yunThIBasg aKTyaJIbHOCTD IIPEAJI0KEHHON TeMBI, TIa-
TEHTHBIA COBET HAarpasKaaeT ee CBOMM II0UeTHBIM JUILJIOMOM.
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Ha rpanu danTacTuku

MOMWU YHETbIPE PYKM...

«KRaxxnoMmy uesioBeKy He pas3 B CBOEH KU3HU MPUXOIUIOCH
IIBITATHCA OTKPBITH IBEPU PYKAMHU, 3aHATHIMU KaKUM-HU-
OyIb IPy30M, — OUINET HaM MOCKBuUY AHpapeii [loporun. —
A y sroneii, cBI3aHHBIX CO COOPKOII, PEMOHTOM aBTOMOOMJIEH
W IPYTO¥ CJIOKHOU TeXHUKHU, HaBepHOe, ITIOCTOSHHO BO3HU-
KaeT MbICJIL: «Kak ObLI0 6bI 3aMeUaTeIbHO, eCJIU Obl Y MEHS
ObLIa errie mapa pyk». Mexay TeM, B HaIll BEK POOOTOB OCY-
IIIECTBUTH TAKYIO0 MEUTy, Ha MOU B3TJIAJ, BIOJHE PeaJbHO.
Mme yacTo MpUXOAUTCA YUTATh O TaK HA3hIBAEMBIX DK30CKe-
aerax. (Keratu, u «FOT» o Hux nmcaa HeogHOKpaTHO.) Tak
UTO, €CJIU yiKe IIeJIbIi CKeJieT HblHe MHiKeHepaM CO3IaTh
BITOJIHE TIO CHJIaM, TO TOOABUTH IIapy PyK pabouemMy uesioBe-
Ky BOOOIIle IIOUTH Iapa MYCTAKOB. YIIPABIATD K€ UMU UeJio-
BeK OyIeT mpu MOMOIIM MBICJIEHHBIX NPUKAa30B. JKCIEPU-
MeHTaJIbHBIe PA0OOTHI B 9TOH 00J1aCTH, HACKOJIbKO MHE H3Be-
CTHO, VK€ BeIYTCA» ...

Han mammoit mpo6siemMoii 1 B caMOM JeJie paboTaioT CIIeIli-
AJIUCTHI B HECKOJIBKUX CHEIUATU3UPOBAHHBIX J1a00paTOPUAX
mupa. lanpiiie Ipyrux IIpoaBU-
HYJUCh WHYKEHEepPHhI-pOo0OTOTeX-
HuKU 13 MaccauyceTcKkoro Tex-
HOJIOTUYECKOr0 MHCTUTyTa. VX
ycuIusiMu OBLIIO paspaboTaHo yc-
TPOMCTBO, Kpemsdleeca 3a CIIH-
HOIT uesoBeka. OHO IIpeacTaBiIA-
eT co00i 1Ba POOOTU3UPOBAHHBIX
MAHUIYJIATOPa, KOTOpPbIe Kak
pas 1 BBICTYIIAIOT B KauecTBe [[0-
TMOJTHUTEBHBIX PYK.

YerpoiicTBO Supernumerary
Robotic Limbs (SRL) mocrtaTouso
MajorabapuTHO, ero BeC COCTaB-
JseT oKoJio 4,5 Kr. Kaxapiil us
MaHUIIYJIATOPOB UMeeT II0 5 cTe-
meHeir cBOOOALI M YHHBEPCAJIb-
HBIII pas’beM Ha KOHIe, B KOTO-
POM MOKHO B3aKpEIUTh JI000M
UHCTPYMEHT.

54




T'smaBHAA Ke «M3IOMUHKA» KOHCTPYKIIMU COCTOUT B TOM,
YTO YCTPOMCTBO CHOCOOHO YVUNTHLCA Y X03SIMHA OIIPeAeIeHHBIM
IefCTBUAM U IBUMKEHUSIM U B HEKOTOPBIX CIYUYasIX CAMOCTO-
ATEJILHO OIIPEJIeIUTh, KaKYyI0 IIOMOIIIbL eMy OKasaTh. Taxme
CIIOCOOHOCTY MOT'YT OBITH IIOJIE3HBIMU IIPY BBIMTOJHEHUU TeX
MOHTAKHBIX PaboT, Ha KOTOPBLIX HaMepPeHBI HCIIOJIb30BaTh
MMOI00HBIE MAHUNIYJIATOPHI ACTPOHABTHI M KOCMOHABTEI B OT-
KPBITOM KOCMOCe.

PasbepemMcs, He TOPOIACH...

KAK INOBbICHUTb KIA,
COJIHEYHbIX BATAPE?

«Kak m3BecTHO, IIMPOKOMY PACIPOCTPAHEHUIO COJTHEU-
HBIX OaTapeil, KpoMe BCero IIpouero, MelllaeT eIlle U UX
uuskuit KIIJl. Boabiasa yacTs magaroiero Ha IMOBEPXHOCTD
doTosIeMEeHTA cBeTa IPOoIagaeT 3P He TOJbLKO IIOTOMY, UTO
HU30K K03 PUIMEeHT IpeodpasoBaHUA CBETA B dJIEKTPUUE-
CTBO, HO U ellle 13-3a TOT'0, YTO 3HAUNTEJIbHAS YaCTh CBETa
U TeILIa MOIPOCTY PACCENBAETCS B OKPYIKAIOIIEM IIPOCTPAH-
CTBe, OTPaKasaCh HEIIOCPEJCTBEHHO OT IIOBEPXHOCTH CAMOM
barapeu, — nwuitier HaMm u3 . Kpacuomgapa Hukousai Cserrr-
HUKOB. — IlosToMy & mpejgsararp HPUKPBLIBATH IIOBEPX-
HOCTB (POTO3JIEMEHTOB ILJIACTUKOBOM MJIN CTEKJIAHHOMN IIJIEeH-
KO, CTPYKTypa KOTOPOU IpeAcTaBJIsaeT co00ii MHOIKECTBO
KPOIIIEeUHBIX JUH30UYEK, KOTOPbIe OYAYT KOHIIEHTPUPOBATDL
COJIHEUHBIA CBET HEIIOCPEeACTBEHHO Ha IMOBEPXHOCTU (POTO-
2JIEMEHTOB» ...

Cam TorO, HaBEepHOE, He moxo3peBasi, HukoJaii mpeajara-
€T CKOIIMPOBATh OAUH M3 IIATEHTOB IIPUPOILI. IJIaza HOUHBIX
MOTBLIBKOB MOJYKHBI COOMPATh MAaKCUMYyM cBeTa (UTOOBLI BU-
IeTh B TEMHOTE), HO MUHHIMAJIb-
HO OTpa)XaTh ero — MHaue uX
obJamaTesieil 3aMeTAT XUIIHI-
KK. Ty 3aJauy U BBLIIOJHSIOT
KPOIIIeUHbIe 3JIEMEHThI, II0XO-
JKue Ha IIpeaso:keHHble Huko-
JaeM MUKpoamH3bl. OpHAKO,
nockoJabky HuKosait Huuero He
IIUAIIET O TEeXHOJOTMHU M3TOTOB-
JIeHUSA MOLOOHBIX JIMH3, II03BO-
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JUM cebe JOIOJHUTEL eT0 IPeIIosKeHre paccKasoM 00 m300-
PeTeHun ITBEeNIapCKUX YUEHBIX, 0 KOTOPOM COOOIIIaeT Kyp-
Haa Energy & Environmental Science.

Hccnemosarenu daopan Byayap u Aptyp Bpays cosganu
HMCKYCCTBEHHBIE IJIa3a MOTHLIbKOB 13 CIIEINaJbHBIX MUKPO-
chep. IIpuuem npugymMaan BeCbMa OPUTMHAJIBHYIO T€XHO-
Jgoruio. CHauasia HA CTEKJO BBICHLIIAIOTCA IJIACTMACCOBEIE
YaCTUIILI, BHYTPU KOTOPHIX IPUCYTCTBYET KAILJIA COJSIHOTO
pacTtBopa ¢ comep:kaHmeM BoJib(ppama. IIpu HarpeBanuu
CTEeKJIA 3TU ILJIaCTMACCOBEIE «OYCUHKM» CropaloT, a Kaykaas
KaIllJId pacTBopa mpeobpasyercs B MUKPochepy U3 OKuCHU
Boab(pama. IloToM HaA CTEKJIO BLLIUBAIOT COJISTHOM PACTBOP
JKeJieda M CHOBA HarpeBaioT ero. B mTore 1o Bceii ITOBEPXHO-
cTu o0pasyeTcs POCCHIITL MUKPOJIUH3. HeM MeHbIIe 110 IIJI0-
magyu MuKpocdepsl, TeM GOJIbIIIe cBeTa IIoIlafaeT Ha OKUCH
JKenesa. B manbHelilieM yueHbIe IIJIAHUPYIOT 9KCIIEPUMEH-
THPOBATh C HECKOJIbKUMH CJIOIMU MUKPochep, YI0KeHHBIX
APYT Ha ApyTa.

«PaBunna (OKUCH JKejie3a) MOJKEeT MPOU3BECTU PEBOJIIO-
IO B COJHEUHOI 9HepreTukKe, — MOHUIIYT ydyeHble. — W3
Bpara IPOMBIIIIJIEHHOCT OHA CTAHET APYT'OM, €CJU HCIIOJIb-
30BaTh €€ B IIPOU3BOICTBE (POTOITEKTPOIOB, PACIIEILIAIONINX
BOAY W BRIpaOaTBHIBAIOIIUX BOmOpox. Torma cBeT MOJyUUTCs
HEeIoCPeICTBeHHO MPeoOpPasoBLIBATL B TOILIUBO (a4 He B dJIEK-
TPUUECTBO, KAK B COBPEMEHHBIX COJIHEUHBIX OaTapesx)».
Ceituac uszobpeTaTeay IIPOBOAAT CEPUI0 SKCIePUMEHTOB HaJ
TOIJIMBHBIMU 3JIeMEHTaMU HOBOTO THUIIA, CTAPACH JOOUTHCH
oT HuX MaxkcumaJbuaoro KII]I.

Ects uges!

OOM-DUJIbTP

«ITocMoTpesia g Kak-To Ha CBOI JOM U yAUBUJIACH — TIOUTH
IOJ KaKIbIM OKHOM MHOT'OSTAXKHOTO 3JaHNIA TOPUAT PEIeTKU
KOHAWITMOHEPOB, — muIieT u3 r. Actpaxanu Exarepuna Ka-
HaBHHA. — A Beab B CBA3U C IVIOOAJIBLHBIM IIOTEILICHUEM KJIH-
MaT OyZeT CTaHOBUThCS Bce OoJiee :KapKuM. Tak He mmopa Ju
apXUTEKTOPaM 3aKJIAALIBATE B IIPOEKTHI KUJIBIX JTOMOB He
TOJBKO CHCTEMY II€HTPAJIBHOI'O OTOILICEHWS, HO U CHCTEMY
IEHTPAIBHOTO OXJIaxkaeHusa? PaboTa Takoil cucTeMbl, HaBep-
HOe, OyIeT 00X0AUThCA KaKION ceMbe JelleBie, ueM pabora
IIePCOHAJILHOTO KOHAUIOHEpa? »
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Karsa nmpaBa: ycTaHOBKA KOJJIEKTHBHOIO KOHIUIITMOHUPO-
BaHU 000IgeTcs AellleBjie. OTO IOATBEPANIN SKCIePUMEeH-
TbI, KOTOPbIe HEOSHOKPATHO IMPOBOAUINCH B PAa3HBIX CTpPAa-
HaX HauMHAaSA cO BTOPOU mooBuHBI XX Bexka. OgHaxko Ta-
Kasd yCTAaHOBKA 3aMETHO yIOPOsKaeT CTPOUTEILCTBO, IIO3TO-
MY CTPOUTEJU MPEIIOUYUTAIOT, YTOOBI OYAVIINE JKUJIbIIBI
caMM TPaTUJINCh HA MIpHuoOpeTeHre NHANBUAYAJIbLHBIX yCTa-
HOBOK KJMAaT-KOHTPOJIA.

TeMm He MeHee, BOT KaKOH MHTEPECHBIN IMPOEKT IIPOJSEMOH-
CTPpUpOBajia HeJAaBHO HUTAJbIHCKAsd KoMImauumsa Nemesi &
Partners. CrnemuaancTsl IPeaaoKIIN 000PYAOBATE 34AHIE
Palazzo Italia 8 MuiaHne HapyKHBIM KapKacoM, KOTODBIHI
OyZeT oxXJaykIaTh WM HAIPeBaThb, a TaKiKe OUHUIIATh BO3AYX.
I'1aBHBIM 9JIeMEHTOM TAKOI YCTAHOBKU SABJIAIOTCSA CAMMH...
«IBIIIAIe» CTeHbI. [[eJIo B TOM, UTO B COCTaB CTEHOBBIX IIa-
HeJieil BXOJUT 0COOBIH PacTBOP, KOTOPBII CIIOCOOEH (PHIbLTPO-
BaTh TOPOACKOM cMor. IlemenT, BOMpaIOIUii BpeaHbIe IIPHU-
MecHu, nupuayMmaaa Kommnanus Italcementi.

ITox meficTBreM COJIHEUHBIX JIyuell aKTHBHBIE DJIEMEHTHI,
coZiepKaIliiecs B 9TOM IleMeHTe, OTJIONIAIOT 3arPI3HUTENIN.
ITocuie 5TOTO OHM IIPEBPAIAIOTCS B MHEPTHLIE COJIM. Y UeHbIE
Italcementi saaBiasror, uro Ha 80% OMOIIEMEHT COCTOUT I3
nmepepaboTaHHBIX MaTepuayioB. [IpaBma, ToKa He U3BECTHO,
KaK JOJITO TaKOe MOKPBITHE CMOXKET IOIJIOIATh IPA3b, He
MIPUIETCS JIA €0 IIePUOLUUYEeCK OOHOBIATE.
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YTObbI
bbIJIO
BECEJIO...

FKaxou sce Hoeéwblil 200 6e3 enku, mepuyarouwux
2upnand u 6eHzanbeKux ozHel ¢ (Qeliepgepramu...
Oo0nako, ecnru npenebpeisv InemMeHMAPHBbLNU
Mmepamu noxapHou u 1uiHoU 6e3onacrnocmu,
camana éonwebHan HOWb 200a Moxcem obepHYMb-
csa Opamoii, a mo u mpazedueii. Ymo HYHCHO
npedycmompemds u cdenamsv, 1mobvL 6eda
obowna cmoponou eau dom?

Tlamen o newu?

B Te MmunyTHI, KOT/IAa BCS cTpaHa 1o 00 KypPaHTOB IIPOBO-
JKaeT CTapbId I'oJl M BCTPEUaeT HOBBIN, Y IMMOMKAPHBIX HACTY-
nmaet ropaudad nopa. Ilo cratuctuke, MeHHO B 3Ty HOYb KO-
JITYECTBO BO3TOPAHUI B JOMaX CYIIIeCTBEHHO BO3PACTAaeT.

Bunoii ToMmy HexauecTBeHHBIE HEeTaJl 3JIEKTPUUYECKUX
TUPJISAH], COOPAHHBIX B KYCTApPHBIX YCJIOBUAX, OTCHIPEBIIIA
WJIN IIPOCPOUEHHAA MUPOTEXHUKA, OTKPBITOE ILJIaMs CBeUei
U1 OeHTaJIbCKUX OTHell 1, HaKOHeIl, pacKajJeHHble IPOTUBHU
C HOBOTOJHEeII YTKOU miau nuporamu. Mexay TemM, 4TOOLI He
IOIYCTUTH OeJbI, JOCTATOYHO CJIeAOBATEH IIPOCTHIM PEKOMEH-
manuaM. I1o3BoabTe HATTIOMHUTD UX.

IlepBBIM MCTOYHMKOM IIOYKapa B HOBOTOAHIOIO HOUL MOKET
craTh KyxHs. COMBasch ¢ HOT B IIPOIleCCe ITPUTOTOBJIEHUS
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OJIION AJIA TPa3mTHUYHOIO CTOJIa, X03s5deBa 1 X03AWKHU, a TaK-
JKe MX MOMOITHUKY W3 YKCJa MJIAAIIEro IMOKOJIeHUS IIOPOM
IIpeHebperaioT 5JIeMeHTaPHLIMY IpaBUJIaMU 6€30IIacHOCTH.

He zamumaiiTech TOTOBKOH B IIPa3gHUYHON ofeskne. Bbl
He TOJbKO MOJKeTe ee MCIAUYKATh JKUPOM UJIU COYCOM —
IINPOKNEe U JINHHLIE pyKaBa pyOamiku, OJy3KU MJIN ILIa-
Ths, B 0COOEHHOCTH U3 JETKOBOCILIAMEHAOIelica CUHTEeTH-
KU, CIIOCOOHBI 3arOpPeThes OT CONPUKOCHOBEHUS C pacKa-
JIEHHBIM IIPOTHUBHEM U ILTaMeHeM KOH(MOPKHU. A BCTpeuaThb
IIPa3mTHUK C 0)KOTaMU, a TO U B OOJbHUYHOII ITajaTe, caMu
IIOHMAaeTe, He OYeHb IPUATHO.

BrizBarh mosxkap MOTyT Tak-
JKe CHATBHIE C OTHA KacTPIOJU
1 CKOBOPOJBI, BIOIIbIXaX IIO-
CTaBJeHHBIe Ha OYMaXHYIO
CKaTepTh, PAIOM C 3aHaBeECKA-
MU UIN OYyMasKHBIMU JKe caji-
(peTraMU.

IIpocnenure u 3a TeM, YTOOBI
IIPOBOIa asporpuieit, GpuTop-
HUIT 1 MUKCEPOB, HacIeX pac-
CTaBJIEHHBIX IIO BCeil KyxHe, He
momajy Ha KOH(MOPKY IIJIUTHI
M He BBbI3BAJN KOPOTKOTO 3a-
MBIKAHUI.

A cunmermuka
desonacnei!

Bunaroyxatormasa xBoeii 3eJe-
Hasg KpacaBUIla, KOHEUHO, IJIaB-
HOe YKpallleHrue HOBOTOJHETr0
noma. OgHakKo KuBas b gaJie-
KO He Tak 0e300ugHA, KAK MO-
JKeT TIIoKasaThbCsA IIOHAUAJy.
IToncoxHYB B TeIllae, CMOJIICTOE
JIIepeBOo IPU KOHTAKTE C OTKPHI-
TBIM ILIAMEHEM CBEeUH, CIIMUYKIU
WIN 3aKUTAJIKU 34 CUMTAHBIE
CeKYHbI BCILIXMBAET IIOJ00HO
daxeay. IlosTomMy moxapHBIE
MHCIEKTOPa COBETYIOT pasMe-




IATh €JIKY TaK, YTOOBI ee BeTBU U MAKYIITKa HaXOAUJINCh HA
paccrosHUM He MeHee 1 M OT CTeH M IOoToJIKa. KEciu B MaJjo-
rabapuTHOII KBapTUpe 3TO TpeboBaHUE HEBLITTOJIHUMO, JyU-
ITIe OrPAHNYNTLCA MAJIEHBKON eJIKOU MM ee NCKYCCTBEHHBIM
MMOYKapPOyCTONUYNBBIM aHAJIOTOM.

Henmomyctumo ycramaBiIuBaTh €IKY B IIPOX0e MU OJIU3KO
OT BXOJHOM IBEePU — B CJIyUae II0Kapa OHA CTaHeT I'JIaBHBIM
MIpensiTCTBMEM Ha HyTU 9BaKyamuu. Kpome TOro, Heab3sd
pacmosaraTh HaTYPaJIbHYIO €JIKY PAIOM C UICTOUYHUKAMU Tel-
Jla — CTaIlMOHAPHBIMU OaTapesMu, IIePeHOCHBIMHU PaauaTo-
paMu, TeIJIOBEHTUJISATOPaMHU. XBOA He TOJBKO ObICTpee
OCBITLIIETCA, HO ¥ MOXKET 3arOpeThCsA OT MaJIeHIleill NCKPHI.

Eary mamo Hame:KHO 3aKPENUTh B HAIOJLHOI IMOACTaBKe-
KPecTOBUMHE WJIM BeJpe ¢ meckoM Jubo Bomoii. IIpu meobxo-
IUMOCTH CJeOyeT HCIOJbL30BaTh KpPEIeKHble BePeBKU —
ecau cuMBoJ HoBoro roma ymazmer, KpoMe IIOTePU TOPOTUX
CepAIly CTeKJAHHBIX UTPYIIEK 9TO MOKET 3aKOHUUTHCA 00-
PBHIBOM 3JIEKTPOIPOBOAKY TUPJIAHA U OIMATL-TAKU KOPOTKUM
3aMBIKAaHMEM CO BCEMH ITeUAJbHBIMU ITOCJIEICTBUIMMU.

CorylacHO mpaBUJaM IIOXKAapPHOU 06e30IIACHOCTH, He JOIIyC-
KaeTcsa WILTIOMUHAIIUSA eJIKKM HACTOAIIIMME CBeUaMH, a TaK-
JKe MCII0JIb30BaH1e UTPYINEK, U3TOTOBJIEHHBIX U3 JEeTKOBOC-
IJIaMeHAIoIuXcs MaTepuaaoB. ITosTomy smobuTensam Oa-
OYIIKMHBIX YKpaIleHWi 13 KapToHa, IeJIyJouaa U BaThbl
JIYUIlle 0 HUX I103a0bITh.

HckyccTBeHHBIE HOBOTOAHME €JIKU HbIHE BO MHOTHX JIOMAaXx
BCe yallle HapsasKaioT BMeCTO HaTypaabHbIX. OHU 0JIT0BEY-
HBI 1 He TpeOyioT ocoboro yxona. OaHaKo Ipu BBIOOPE TOBA-
pa cienyer yoeauThCs, YTO OH M3TOTOBJIEH U3 OTHEYIIOPHOIO
IJIacTuKa (Ha YIIaKOBOUHYIO KOPOOKY MOJKHA OLITh HaHece-
Ha COOTBETCTBYIOITAsA MapKUPOBKA).

Tak:ke ecTh CMBICJI CIIPOCUTD Y IIPOIaBIla TUTUeHNUYeCK Ui
cepTudUKAT — JeIleBble U3HeJIUI MOTYT COAEPKAaTh Bpes-
Hble IPUMECH U He COOTBETCTBOBATL TPEOOBAHUAM XUMIU-
YecKoi 6e30macHOCTH.

Tlholepum suexpocers
AJeKTpUUECKUEe TUPJISHIBI TOKe TPeOYIOT COOMI0Ie s
oIpeneeHHBIX Mep IIPemocTOpokHOocTH. IloBpe:kmenHas

M30JIAINA TPOBOAKY UM OpaKOBaHHBIE KOHJEHCATOPHI B
IIyJIbTE MEPEKJIIOUEeHNA PEKMMOB MUTAaHUSA MOTYT IIeperpe-
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BaTbCSA, UCKPUTH IIPU BKJIIOUE-
HUU B CETh — TYT YK U IO II0-
JKapa HeJaJIeKo.

ITpu mokynke esouyHOU WHJI-
JIIOMUHAIIUY OOATL-TAKK He 3a-
OyIbTe IIPOBEPUTH €€ KaueCTBO:
Ha KOPOOKY MOJI’KHBI OLITH Ha-
HeceHbI 9M0OJsIeMbl PoccTanmap-
Ta U cepTU(dUKaATA IIOKAPHOI
b6esomacHocTr. Helb3s MCIIOIb-
30BaTh KYCTAPHYIO IIPOIYKIIHIO,
a TakiKe M3meaus 0e3 IITeIl-
CeJIbHOUM BUJIKH.

Besonacuniii BapuaHT — 9TO
UCIIpaBHbIE IPOBOAA, JIAMIIEI,
BUJIKA U pejie, cOOpaHHBIE B
JIEKTPUYECKYIO Ilelb HAIpPs-
kenueMm 12 B. Ilepen Tem kKak
BelllaTh Ha €JKY THUPJAHIY,
IIPOJIEKABIIIYIO BECh I'OJ I'/Ie-TO
Ha aHTPeCcoJIsAX, CIeayeT IIPOo-
BEPUTH II€JIOCTHOCTH WM30JIs-
U1, OCOOEHHO B MecTaxX Iiepe-
ri0OB IIPOBOMOB, KPEILIeHUS
JaMIOOUYeK W BUJIKH.

HosBorogussa Houb — cepbes-
HOe UCHBITAHVEe U IJIS SOMAIll-
Hell 9JIeKTPOCeTH: HarpysKa OT
HECKOJIbKMX OJHOBPEMEHHO pa-
boTaromnX KYXOHHBIX arpera-
TOB, TeJIEBU30PA, aYANOTEXHUKU 1 TUPJISHI MOYKET OKa3aTh-
cs n30BITOYHOHM AJIS cTapou mpoBoaKu. Eciiu B mpegaBepun
IIpasgHUKA Ballla CeMbs KYINJIA HECKOJHKO MOIIHBIX 3JIEK-
TPOArperaTos, HEJINUIIIHE IPUTJIACUTE 9JIEKTPUKA 1 000pyI0-
BATh pacIpeae/IMTeIbHbBIN IIIUTOK BBIKJIIOUYATEIeM-aBTOMA-
TOM W YCTPOHCTBOM 3aIUTHOTO OTKJIOueHus (Y30).

He uzhaiime c oenen!
OOwnruaii 3anmycKaTh (peiepBEePKU U B3PbIBATh MUPOTEXHU-
Ky npunies B Poccuro erie npu Ilerpe I. M ckoabKo mocie
3TOT'0 MIPOUBOIILIO II0KAPOB, HU OAWH UCTOPHUK He couTer!
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OpHaKo eciam BBI HE XOTHUTE
OKasaThCA B MOJIOKEHUU CKa30U-
HOH KOIIIKH, Y KOTOPOM BO BpeMs
Ipa3gHUKA 3aropescsa IOM, CJe-
IyeT MOMHUTH O TOM, UTO IPU
JTI00BIX OTHEHHBIX 3abaBax He00-
XoAuMa IIpelesibHAas OCTOPOXK-
HOCTb. IleTapabl W XJIOMYIITKU
yKe He pas3 CTAHOBWJIVCH ITPUYN-
HOI TpaBM U IIOXKapoB.

ITo saxkomy, ToproBaTh IHUpPO-
TeXHUKOH BIpPaBe TOJHBKO CTa-
IMUOHapPHBIE MarasuHbl, UMeO-
IIie COOTBETCTBYIOIIYIO JIUIIEH-
suio. Ilo mepBoMy TpeGoOBaHUIO
HOKyIaTe s IpoaaBel] o0sa3aH
IpeabABUTh cepTU(GUKAT IIO-
»KapHOM 6e30IacHOCTH Ha CBOI TOBap, a caMa IPOAYKIIWS
IOJIXKHA COIep:KaTh Ha YIIaKOBKe MapKUPOBKY ['ocmosxHa-
30pa, MOATBEPIKIAIOIIYI0 COOTBETCTBIIE HOPMATUBAM.

IIpu BEIGOPE (hetiepBEpPKOB, paKeT U IIeTaps CaeayeT TaKKe
oOpaiaTh BHUMAaHIE Ha CPOK FOJHOCTH U KJIACC OIIACHOCTU
usgeausd. K mepBoMy KJiacCcy OTHOCUTCS MMAPOTEXHUKA, KOTO-
PYIO pasperreHo UCIoJIb30BaTh B IIOMEIIeHNN, — JTO GeHTaIb-
CKUe OTHU U XJIONMYIIIKYK. BO BTOpOI moImamaioT HeOOJIbIIIe
PaKeThl U OTHEHHbIE «0a00UKM», MpeJHa3HAUeHHbIe IJIA 3a-
IyCKa II0Jl OTKPBITBEIM HeOoM. VX paguyc OImacHOCTU COCTaB-
asger 5 m. Tperuil Kjaacc — paKeTHUIBI IJIs (peliepBEePKOB
(3oma omacHocTu — 20 Mm). UeTBepThlii 1 IATHIN — (heiiepBep-
KU IIpo()ecCroHaIbHOIO YPOBHS, 3allyCKaTh KOTOPhIE BIIpaBe
JIUIITB CIEITUAIUCTBI C OCOOBIX ILJIOIIAIOK.

Bcio TUPOTEXHUKY BTOPOTO U TPETHEro KJIACCOB CJAEAyeT
KUCIO0JIb30BaTh TOJBKO BHE J0MAa, IIOJ OTKPBITHIM HeOOM,
BIAJIM OT JIMHUM 9JIEKTPOIlepeau U PACKUIUCTHIX KPOH
nepesbeB. Henb3sa sanmyckaTh (peiiepBepku ¢ 6aikoHa. He
MBITANTECh IIOBTOPHO 3aKeub HecpabOTaBIIIYIO CAJTIOTHYIO
ycTaHOBKY. He HampaBiAiiTe paKeTHUILY B CTOPOHY JIIOAeHi
Iaske B ITyTKY. Takue MIYTKU MOTYT ILJIOXO KOHUYUTHCS!

ITycTes Bamr HoBelil ros OyaeT cuacT/IMBBIM 1 0e30IIacHbBIM!

IIy6uKamuio MoaroTOBUII
H. 3SBEPEB
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PeakTuBHBII aAMUHUCTPATHBHBINH
camoJet Dassault Falcon50
®pannusd, 1976 roxg

JlerkoBoit aBToM0oOMIb «JIama Becra»
Poccusa, koHmenr
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Dassault Falcon50 — peakTuBHbI agMu-
HWUCTPATUBHbIA CamMoneT 6ONbLIONM [ANbHOCTH.
B otauune oT npepblaywux mopenen —
Falcon10 u Falcon20 — oH npegHasHavancs
Ans 6onee WMPOKOro Kpyra nosb3oBarene,
a Anf 3TOro, B YaCTHOCTH, LOMKEH Obin BbITh
cnocobeH nepecekatb ATNAHTUKY UMK NeTaTh
C 3anagHoro Ha BoctouHoe noGepexbe CLUA.
Moatomy emy TpeboBancs He TonbKo 6onb-
Wit 06beM BAKOB W YCUNEHHbIE KPbiNbsA, HO
1 TpU [BUraTeNs BMeCTO ABYX.

MNocne ucnbiTanuit B HosGpe 1976 roaa
6blI0 NPUHATO pelleHne o paspaboTke Ho-
Boro, 6onee CKOPOCTHOrO Kpbina. McnbiTa-
HUA camoneTa C HOBbIMW KpbINbAMU B Mae
TOrO XKe rofa OKa3anncb yCnewHbIMU.

B anBape 2008 rofa npoM3BOACTBO MO-
genn Falcon50 n ee moamdwmkauum Fal-
con50EX 6bIn0 NpekpalieHo 13-3a MUPOBO-
ro GpMHAHCOBOrO Kpu3uca.

TexHMYECKUE XapaKTepUCTUKU
Falcon50:

[nuHa camoneta .. ..1852 m
Pa3max Kpbinbes. ..18,86 m
BeicoTa .. ... 698 m
Mnowapnb Kpbiabes . 46,83 m?
[nuHa canoHa.. 741 M
LLinputa canoHa . . 183 m
BbicoTa canoHa ...... . 1,77 m
Bec nycroro camoneta.. .. 9163 T
MaKkcuMManbHbIi B3NETHBIN BEC ..... 17,600 T
TAra ABUTATENEM euvevnrennrennnnns 3 x 15,6 kH
MakcumanbHas CKOPOCTD .......... 915 kM/y
Kpelicepckas ckopocTb:

MaKCUManbHas ... ... 888 kM/u

AnuTenbHas ... 800 Kkm/y
[NanbHocTb moneta ... 00 6 480 Kkm
MakcumanbHas BbicoTa ... ..004935m
KonnyectBo naccaxupos .......... 4o 9 yen.
Jkunax 2 yen.

«Jlapa Becta» — poccuiickuit aBTomo-
6unb Manoro knacca, cepuitHoe nNpou3eoj-
CTBO KOTOPOTO LO/IKHO HAYaThCs B CEHTAOpE
2015 ropa. B HactoAwee Bpems Bepetca
NOArOTOBKA K MPOM3BOACTBY, NMPOBOAATCA
3Tansl MOAEpHM3auuUM COOPOYHON NUHUK
rNaBHOrO KOHBelepa, a NpoToTUN Mofen
NPOXOANT UCMBbITAHUSA.

AsTOMO6MIIbL CO3aaH Ha nnatdopme Lada
B. Mo HeKOTOpbIM JAHHbIM, OH MOJYYUT NoA-
HOCTBIO OPUTUHANBHYIO NEepefHio NoABeC-
Ky C L-06pa3sHbIMU pblYaramu 1 HOBbLIMM MO-
BOPOTHBIMW KynaKaMu 1 Kactopom B 5 rpa-
[yCOB, 1 pynesoe ynpasneHue ot Renault
Megane. Pynesas konoHka 6yger perynmpo-
BAaTbCA W NO HAKNOHY, 4 NO BbINETY BO BCEX
KOMMeKTaLumusax, KpoMe HayanbHoit. Hekoto-
pble KOMMOHEHTbI, TaKNe Kak TOpMO3a U pa-
Anatop, 3auMMCTBOBaHbl M3 pa3paboTok
Renault — Nissan.

Mo npepBapuTenbHoit MHGopMaLnK, as-
TOMOGMNb GyAeT OCHAWATLCA ABUTATENAMU
BA3 o6vemom 1,6 n (87 uan 106 n. c.),
a Takxe motopom Nissan HR16DE o6bemom
1,6 n 1 MowHocTblo 114 n. c. Ana mawuHbl
Npeasiokar MexaHU4YecKylo uiam po6oTusu-
pOBaHHyt KOpobKy nepepau.

«ABTOBA3» 3asBun, yto «Jlapa Becta»
cTaHet ¢ 2015 rofa y4aCTHUKOM FOHOK ce-
pun WTCC — komaHpga Lada Sport WTCC no-
NIYYUT HOBBIA TOHOYHBIA aBTOMOOMIbL Ha
6ase cepaHa «Jlaga Becta».

TexHUYeCKUe xapaKTePUCTUKK:

MakcumasnbHasi CKOpoCTb ........
OOBEM BAKA vvvvvvvrvrnnnnnnnnaeaaaaaaaaaaaans 50 n
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HAYYHBIE 3ABABbBI

«He Hyscna Ham ¢ Heba mMaHHA, HaAM ObL MOABLKO
6AHHA, 6AHHA», — NeaAu Koz0a-mo cmyoeHnmul.
PuckHnem npednonoxcums, 4mo pacneéaiu amy
necenHKy, 6epoOAmMHO, cmydenmbl-Qpu3uKu,
KOmopbvLm 6aHHA HYHCHA He MONbKO Ona
KYynanus, Ho U 0151 NOCMAHOBKU PA3H020 poda
axcnepumenmos. Iloxosxce, koe y K020 maxoui
006bLuall coxpanunca u nonviHe. Bo écakom
cayuwae, 6om wmo obHapyicuau coécem HedlaéHO
yuenvle u3d ascmpanuiickozo Hauuornanvnozo
ynusepcumema (Australian National University,
ANU) u dpyzux HayuHbLx Yyupercoenuil. O6 ux
pabome zo6opumcsa 6 cmambve, ONY61UKOBAHHOU
6 npecmuicHom HayiHom Hwcyprane Nature
Physics.

«Eciu BBI Korga-HUOYAb IBITAJINCH JOCTATHL KaKOI-I1100
IpeaMeT, YAAJAIOIIUNACA OT Bac II0 ITOBEPXHOCTU BOABI, TO
BaM HaBE€pHAKa M3BECTHO, UTO 3TO HE€ IIPOCTO, — IIHUIIYT
HccaeoBaTe . — B HEKOTOPBIX CIyUYasX IBUMKEHUS PyKa-
MU, KOTOPbI€ JOJIKHBI IIPUBJIEYDb 9TOT OOBEKT K BaM, OKa-
3BIBAIOT COBEPIIEHHO IIPOTHUBOMIOJIOMKHOE IeiicTBIe — IIPe[-
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MeT HauMHAaeT OTHANAThbCSA. Ho moueMy TaK IPOUCXOTUT? »
ITombITaBIIucs, pazodpaThbCsa B 9TOM, MCCJIEIOBATEJN OOHA-
PYKUIU, YTO AJIA TOTO, UTOOBI 3aCTAaBUTH 00BEKT IepeMe-
ITATHCS II0 IIOBEPXHOCTU BOJBI CTPOTO B 3aJaHHOM HAIIPaB-
JIeHUU, HeoOXO0IMMO CO34aTh BOJHBI OIpeJeIeHHOro BUaa.

B cBoux sxcmepuMeHTaX yUeHBbIe UCIOJIb30BAIU MIAPUKHI
IJIs HACTOJBHOIO TeHHMCA W HPeAMeThl APYroi (POpMbI,
IIJIaBAIOIFe Ha IIOBEPXHOCTH BOALI B pe3epByape, CHaOKeH-
HOM TeHepaTopaM¥ BOJH. 3afaBasd aMILJIUTYAY, YacTOTY
U HaIpaBJIeHUe BOJIH, YUeHbIe MOTJI OCTAaHOBUTH MAUYUK Ha
MecTe, OTOABUHYTEL €ro OT TeHepaTopa UM Jake 3aCTaBUTh
ero IBUTAThCS B HAIIPaBJIEHUU, IIPOTUBOIIOJJIOKHOM HaIpaB-
JIEHUIO pacIpocTpareHus BOJH. IIpu 9TOM KaK-TO HEOXKU-
JaHHO BBISCHIJIOCH, UTO [0 CHUX IIOP HET MaTeMaTUUYEeCKUX
ONMCAHUN IIPOIIECCOB, 3aCTABIAIONINX O0HEKTHI IIepPeaBU-
raThCs II0 IIOBEPXHOCTH BOALI B OTCYTCTBHE BeTpa. Ilpu-
IIIJIOCH HCCJIEAOBATESAM IIOMECTHUTh B BOAY MHOXKECTBO 4a-
CTHUYEK, MoAo0HBIX yanHKaM. C X TOMOIILIO U yIAJ0Ch
BBISCHUTD, UTO KOJIEOAHUS BOJIH ITPOU3BOAAT IMEePEMEIeHMI T
BEePXHUX CJIOEB BOJALI B OIIPeIeIeHHOM HAIIPaBJIEHNN.

«MBbI BBISCHUJIM, YTO BOJIHBI HAa BOJE, KOTOPbIe MMEIOT
ITOCTAaTOYHO CJOKHYIO TPeXMePHYI0 (popMy U BhICOTa KOTO-
PBIX IPEBLIIIAET OIpeeIeHHbIH II0OPOr, IPOU3BOLAT UTO-TO
Hamogo0ue TeUeHUIl B BEPXHUX CJA0AX BOJIBI, — IIOSCHILI
npodeccop Maiika IIlarc. — MbI Ha3BaJIM 5TO TEUEHUE «BO-
IAHBIM CHUJIOBBIM JIYUOM» W BBIACHUJIN, UTO OH, TAHYIIIUHA
00'BEKT B CTOPOHY MCTOYHMKA BOJIH, ABJISETCS JIUIIb YacCT-
HBIM CJIyYaeM IIOBEPXHOCTHBIX TeueHHuil. B 60jiee CI0MKHBIX
cayJYasX OTH TeUYeHHS MOIYT HMMETh CJIOMKHYI0 (opmMy
BILJIOTH IO BUXPeIi».

ITo coBam pyxoBoauTesna mpoekta nokropa I'opera ITymi-
MAaHa, MCCJIeN0BaTeJ N ObLIN BeCbMa YAUBJICHBI TEM, UTO SB-
JIeHNe, KOTOPOe JOCTATOYHO JIETKO BOCIIPOU3BOAUTCS B JIIO-
00ii BaHHe, HUKTO PaHbIIle He U3YUUJ U He OIIMCAJT MaTeMa-
TUYECKU. «Beab MMEHHO MM MOYKHO OIIMCATh HEKOTOPBIE
HabJogaeMble JIAbMU (PeHOMEeHbI, K IPUMePY, KOTAa JIOJ-
Ky WJIU IIJIOBIIA OTHOCUT OT Oepera, HeCMOTPS Ha TO UTO
BeTep W BOJIHBI ABUIKYTCS COBCEM B APYI'YIO CTOPOHY», —
noguepkHya IlyHiiMaH.

B Tom ke HampaBieHnM paboTaeT U BeAYIIUHA HAYUHBIN
coTpynHuk Jlaboparopuu (pyHIaMeHTAILHBIX OCHOB Iepea-



yn naGopmariuu UIIIIWA PAH I'puropuiit @anpkoBuu. Bme-
cTe CO CBOMMU KoJumeramMu us Mspanis u ABCTpauu OH Ha-
YUMJICA YOPABIATH BOJHAME U IIePEeJBUTATh IOCPEICTBOM
Hux npeametsl. I1o ca1oBam PanbKoBUYA, «TJIABHBIN BHIBOJ
paboThI B TOM, 4YTO, BO30Yy KA BOJHBI Pa3HbIX (DOPM 1 aM-
OJINUTYN, MOYKHO 3p(PEeKTUBHO CO3laBaTh TeUEHN HA II0BED-
XHOCTU BOJLI U YIIPABJATH STUMU TeUeHUIMHU. B dacTHO-
CTH, HaM yJaBaJIOCh CO3JaBaTh BUXPU U MOTOKU U MEHATH
HAIIpaBJIeHUS UX TEUEHU IIyTeM HeOOJIbIIUX U3MeHeHUHd
eIVUHCTBEHHOTO IIapaMeTpa — aMILIUTYIbl BO30Y:KIaeMOi
BOoJHBLI». OH mo0aBMJ, UYTO METOHA BO30Y:KIAEHUS CPaBHU-
TeJbHO IPOCT — BTO BEePTHKAJBHO KOJeOJIomuecsa Teja
pasHoit (hopMHBbI.

ITo-macTosIiemy TpyaHas yacTh pab0OThl — 3TO paspadoT-
Ka HOBBIX METOJIOB BU3yaJIU3aIlUU TeUeHUs Ha IMOBEPXHOC-
TH, CTABIIIasg BOBMOKHOIT Oyiaromapsa padboTe aBCTPATUINCKUX
9KCIIepUMeHTaTOpPoB. B TO Ke BpeMs posib ParbKoBUUA
3aKJII0UAJIACh B OOCYKIEHNN UIEHHONM M KaueCTBEHHOII CTO-
POHBI PAaOOTHI U ONMHCAHUU PE3YJIbTAaTOB.

«IIoka 4uTO MBI ymMeeM TOHATH HMIAPUK OT IUHT-IIOHTA
Tyna-ooparHo. Eciu gath Bosto pamTasuu, TO, BIIOJHE Be-
POATHO, Pe3yJabTaThl 9TUX MCCIEIOBAHUI CMOTYT CTATh OC-
HOBOM HOBBLIX TEXHOJIOTUH cOOpa pasjmBIIIENCcs IO BOJe He-
¢TI, Mycopa, OPUTATUBAHUS Apen@yioinero cygHa HJIN
ILJIOBIIA, IOIIABIIIET0 B HEBUAMMOE IIOJABOJHOE TeUeHUe, WU
Iaske 3axXBaTa MaJbIX CyJOB, HaIpuMep, KaTepoB ¢ coMa-
JUUCKUMU OHUpPaTaMu», — cKasayg PajrbKoBUY.

B Hacrosiee BpeMs yuenble paboTaioT Haj 6oJiee TeTallb-
HBIM M3y4YeHUeM oOHapysKeHHOTo mMu aBjeHus. Hy, a Mbl
C BaMU MOKeM IIPOBECTHU CBOIO COOCTBEHHYIO CEPHUIO MCCJIe-
ITOBaHUIi, NCIIOJb30BAB JOMAIITHIO BaHHY WJIU JasKe 00bIU-
HBIA Ta3UK C BOILOM.

Haumem ¢ camoro mpocroro. O6pature BHUMAaHUE: IIPU
3aTIOJTHEHUY BaHHBI CTPYSA BOIBI, IIYIIIeHHAsSI ITIOTUXOHLKY U3
KpaHa, CTEKAeT 0 CTeHKe BaHHBI IPAKTUYECKU 0€33BYyYHO.
A BOT ecoim yCHJIUTH HAOP, TO CTPYS HAUMHAET 3aKPYUU-
BaTbCA, JKypUaTh U MAJAeT B yiKe HAJUBIIUMNCA CJION BOABI
Ha JHE BaHHBI C XapaKTepHbIM nrymom. Ilouemy Tak mpowuc-
xomuT?

OkasnIBaeTcs, mepel HaMHU HarJIsAgHAA UJIIOCTPAIIUSI Of-
HOTO M3 OCHOBHBIX 3aKOHOB I'mApoAmMHaAMuKU. Korga crpys



0EeKUT HECIIEITHO, JJIA Hee XapaKTepPHO CIIOKOIHOe, JIaMU-
HapHoe o0TeKaHUe moBepxHocTe. Ho cTouT yeuanTs, yCcKo-
PUTH TIOTOK, KaK OH IIPeBpalliaeTcsa B TypOyJIeHTHBIH, IIOUTH
CILJIOIIb COCTOANINI M3 BUXPeil. ITO SABJIEHUE TOCTABJIAET
HEMAaJIO XJIOIIOT KOopabesbIIInKaM, IOCKOJIbKY PEe3KO YCUJIN-
BaeT CONPOTHUBJEHWE Kopmyca Kopabys BOJHOMY IIOTOKY,
TpebyeT MOIOJHUTEIbHBIX PACXOI0B dHepruu. YTobb mobde-
IUTh TypOyJIeHTHOCTD, HOCY KOPabJsa IpUgaeTcs xapaKTep-
Had popma. ITpuuem ecou paHbIlie (POPIITEBEHDL CTAPATINUCH
clejlaTh OCTPBLIM, CJIOBHO HOJK, TO HBIHE Ha HOC KopabJid 1o-
MeIaoT HeKYyI0 «0yJIb0y» — YTOJIeHre, KOTOpoe JYyUIle
CTJIa’KUBaeT MOTOK, ejlaeT ero MeHee TypOyJIeHTHBIM.

B ToM, uTO compoTuBIIeHNE BOABI 3aBUCUT OT (hOPMBEI IIe-
peMeIaoInerocs B Hell mpeaMeTa, MOYKHO yOequThCs Ipu
IIOMOIITM TaKOTO OIbITa. Ecau BLI BO3bMETe B PYKU UIPY-
IMMeYHBIN KOPaOJUK M HAaUHEeTe IPOJBUTATH €r0 PYKOH II0
BOJle, TO OOHAPYIKUTE, YTO OH ABUIKETCA JOBOJILHO JIETKO.
A BOT ecsiu B3ATH B PYKY IJIOCKYIO TEPEBAHHYIO HOIIEUKY
WX KYCOK IIJJacTHUKAa U IIOIPo00BaTh NBUTATDL, PA3BEPHYB
IIpeaMeT IePIeHAUKYIAPHO IIOTOKY, TO COIPOTHUBJIEHUE
BOIBI 3aMETHO BO3PAacTeT.

Bosee Toro, sarpebas Boxy AOIIEUKOI, CIOBHO BECJIOM,
BbI O0OHAPYIKUTE, UTO II0 BOJE MOILIN BOJHBI. I[TommpobyiiTe
IIPOCJEANUTH, OT UEero 3aBUCAT UX BEJIWUYUHA W CKOPOCTh.

Wrak, BLI 3aMeTHJIN, YTO BeJIMUMHA U CKOPOCTDL BOJIH BO
MHOTOM 3aBUCAT OT TOTO, HACKOJIBKO CUJIBHO 1 OBICTPO BHI
s3arpebaeTe BOAY AOIIEYKOIi. A KpoMe TOro, CKOPOCTh pac-
IIPOCTPaHEHUSI BOJIHBI BJIOJIb IIOBEPXHOCTU BOIBLI 3aBUCHUT
U OT TJIyOMHBI HAJUTOTO B BaHHY CJIOS BOJBI, YBEPAIOT WC-
ciaemoBaresu. B camom gmesie, mpu HeOOJIBIION IIyOMHe pac-
IIpOCTPaHeHMWe BOJIHBI MOJI?KHO TOPMOSUTHLCSA BCJIEACTBUE
TPEeHUA BOABI O JHO BaHHBI.

Eie onpms akT, KOTOPBIH BBl MOKeTe IIOATBEPAUTh dKC-
IIepUMEHTAJIbLHO, COCTOUT B cjJeayioIlneM. Ecau maacTuHKY,
KOTOpPOIi 3arpedaeTre BOMYy, U30THYTh, TO ILJIOCKASA BOJIHA IIPU
9TOM U3MEHHUT (hopMy (PPOHTA W TOXKe IIPEBPATUTCA B MU30T-
HyTy0. HaTKHyBIINCh, Ha Kpall BaHHBI, IYyIIeHHAsS BaMU
BOJIHA OTPA’KaeTcs M HAaUMHAeT ABUTATHCSI B OOPATHYIO CTO-
pory. Ecsu BBI 3ammycTuTe HaBCTPEUY €l elrle OJHY BOJHY, TO
YBUINTE, KAK BCTPEUHBIE BOJHBI IPOUAYT APYT CKBO3b APY-
ra, TPOJeMOHCTPUPOBAB ABJIEHNE MHTeP(hEePEHIINN.
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A uTo OyzmeT, ecaaiu Ha Kpaii BAHHBI BbI IIOJOKUTE TPAIKY
C TaKUM pPacueToM, UTOOBI MyIIleHHAs BaMHU BOJHA HATKHY-
Jachk Ha Hee? BospacTeT Ju ee aMIINTYAA UJIN YMEHbBIIINT-
ca? IlogymaiitTe, moueMy Tak ImojaydaeTcsa?..

Boobimie-To mosydaTh BOJIHBI MOYKHO Pas3HBIMU cIiocoba-
mMu. MexaHudecKie BOJHBI B MOPSAX, OKeaHaX M HPOUUX
BOJOEMAaX BBIBBIBAIOT ABUIKYINMECA Kopabdiau, pasgBuras
BOJy CBOMMU KOpPITycaMu. A BOT BeTPHI AeHCTBYIOT MHAUE.

PaBHoMmepHO moayiiTe, HaIpaBUB CTPYIO BO3AYyXa IO He-
0OJIBIIIMM YIJIOM Ha IMOBEPXHOCTHL BOALI. BEI yBUAUTE, KaK
B TOM MecCTe, Ky/[Aa BbI AyeTe, MOABATCA BOJHLI. Tax e
OHI BO3HHUKAIOT U B OKeaHe II0J BO3JelCTBHEM BeTpa.

BoJuee Toro, ecau BbI OyeTe paBHOMEPHO AYTh, TaK UTO-
ObI CTPYA BO3AyXa ObLIa HaIpaBJeHa OT CePeAMHbI IJIMH-
HOM CTOPOHBI BAHHBI Uepe3 Bce IIPOCTPAHCTBO BOAHOM TIJIa-
I1 K IPOTHUBOIIOJIOKHON CTOPOHE, TO YBUANUTE, KAK IIOBEP-
XHOCTbH BAIIIeT0 «MOpPA» IPUIEeT B ABU:KeHue. HeKoTophie
nccJefoBaTeNId IoJjaraiT, UYTO UMEHHO TaK, IIOJ JefCTBU-
€M IOCTOSIHHO AVIOI[MX BETPOB — IIaccaTOB, HAUMHAIOT
CBOe€ JBH)KeHNe OKeaHNYeCKle TeUueHndd.

A Temepb OpochbTe B BOAY IIENKY UIN MIunK. IlocMoTpu-
Te, KaK OT MecTa HmaJeHus IIpegMeTa KPyraMu pPacxXogsaTCs
BoJIHBI. MHTepecHas: AeTajib: IIPEAMeT, KOTOPBIA BBI3BAJ
9TO BOJIHEHUE, ocTaeTcss Ha mecrte. [louemy? lla motomy,
YTO TAKUM 00pasoM MBI ¢ BAMU BO30OYAMJIM TAK HasbIBae-
MYIO CTOSUYYIO BOJHY, KOTOpPas BBI3bIBAET IIepeMeIlleHue
YacTHUIl BOJBI JHUIIL B BEPTUKAJLHOM HalpasieHuu. B ¢u-
3UKe TaKle BOJIHBI eIlle Ha3bIBAIOT IIOIIEePEeUHBIMMU.

PS. ITocKOJBbKY HBIHE BO MHOTHX JOMAX CTOAT CUETUUKU
1 BOAY IPUXOAUTCS YKOHOMUTH, HE CTPEMUTECH HAIOJIHUTD

BaHHY JIOBEPXY.




B 3umnue KAHUKYLbL HAPOO 0OBLLYHO Kamaemcs
Ha CAHKAX, LblHCaAX U KOHbKAX, 1enum CHezZ06U-
kK06 u m. 0. O0Hako ecmb euye O0OHO 3aHAamue,
kKomopoe 6 Poccuu ne mak ymxs pacnpocmpaHneno,
HO OHO 6NOJHE MOIHcem 6aM NOHPAGUMBCA.
Ilpudyman ezo ¢ppanuyy3 Cumon Bek.

«Korma s mauas sTuM 3aHUMATBCS, KOE-KTO TOCUUTAJ, UTO
A cyMacIIleIIuii, — BeceJjio paccKkasbiBaeT cam CUMOH. —
W B camomMm mese, YTO MOXKHO IIOyMAaTh, BUAS, KaK KaKOM-TO
ImapeHb pacxakKMBaeT MO CKJOHY, YTOHas IO KOJIEHO B CHe-
ry? Ho y MeHs ObljIa CBOS IIOACIIYAHAS MBIC/b...»

Mpgicib aTa 3apoauachk HECKOJIBKO JIeT Hasam, Korma CuMoH
IIpoYes B ra3eTe COOOIIIeHNMEe, UTO Ha IOJAX AHIJINU OIATH
MMOSBWJINCHh KaK1e-TO 3araJlouHbie y30pbl. KTO-TO Kak OyaTo
CHelaJbHO IPUMUHAJ CTe0JIN IIIITeHUITbI, YTOObI ¢ BHICOTHI
MOYKHO OBLITIO YBUAETH HEKMEe M300pasKeHmd.

Ydosoru onHO BpeMs yBepsJIn, UTO UX OCTABJAIOT IO HO-
yam nHoIIaHeTsaHe. Ho moTrom (hepMeps! IoacTeperyiu 1 moii-
MaJIi STUX CAMBIX «HHOILIaHEeTAH» — ABYX IIapHeii, KOTo-
PBIM IIPOCTO HPABUJIOCH AYPAUUTDH HAPO..

Osopuukam npucyauiau mrpad. M aTo mpaBuJIbHO — He-
Yero MOPTUTH HoceBbl. BoT Torga CUMOHY 1 IIPUIILIA B T'OJIO-
BY Ues OejaTh MOJ00HbIe Y30Phl 3MOM Ha CHEXKHOU IIeJIU-
He, TJle OT HUX HUKOMY HHUKAKOTO Bpea He Oyer.
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BMECTE C JPY3bIMHU

3aTo MOKHO IO-CBOEMY YKPACUTh MECTHOCTH 3TaKUM
«CHeXHBIM rpaddutu». [Ina savana CuMoOH resiaeT CHU-
MOK IOHpaBUBIIEerocsa eMy ckJioHa. Ha ¢ororpadpuu ¢Jio-
MacTepoM HaMedaeT y30P, OPUEHTUPYA ero 3JIeMeHTHI II0
KaKMUM-TO IIPUMETaM — OTAeJbHO CTOSIIUM JePeBbAM, KY-
cTaM, IPUMETHBIM KOUKaM UJIU JasKe BeIllIKaM, KOTOPBIe
OH paccTaBJIdAeT Ha CKJIOHE C OIpeJeeHHLBIMU MHTepBaJa-
Mu. 3a0HO TaKUM 00pas3soM OH HaMeuaeT CBOMMU IaraMu
U IYHKTUP OyAyIIero pucyHkKa. A 3aTeM HauWHaeT TOIATh
II0-HACTOAIIEeMY, CTapaTeJbHO YTaNThIBasA CHET, YTOOBI IT0-
JYYUJNCH CBOETO poja KaHaBKu. Takum oOpasom, WHOU
pas 3a IeHb OH IPOXOAUT Oojiee AeCATKA KUJIOMETPOB, UTO-
ObI U3 OTAEJbHBIX UaCTel POAUJICS IeJbHBIA PUCYHOK.

«HekoTopbie cuuTaioT, UTO 9TO CU3U(MOB TPy, — T'OBOPUT
CuMOH, — Beb MOU TBOPEHUA JePiKaTcs J0 IIePBOTO CHETo-
mmajga, a IOTOM BIOPY Bce HAUMHATHL cHauaja. Ho Bemb 0cobo
IIOHPABUBIINHCS PUCYHOK BCETIa MOXKHO 3aredyaTiieTh (poTo-
anmapaToMm uiau TeiaedormoM. Kpome Toro, cosmamme TaKux
PUCYHKOB — 3aMeuaTeJbHad (pusndecKas pa3sMHUHKA...»




CXEMbI HA
MMNKPOCXEMAX

B sTom HOMepe MBI IIpoO-
TOJIXKUM PasroBop O HeCTaH-
IapTHOM HJHX He COBCEeM
CTAaHZApPTHOM IPUMEHEHNN
mukpocxem (MC) B ycunu-
TeJIAX U PaINONPUEeMHUKAX.
Cpenu IIUPOKO pacipocTpa-
HeHHBIX MC mMeeTrcs omHa,
BIIOJIHE  3acCJYKHBAIOIAs
BHUMAHUSA PaguOJIIO0UTe-
Jer. ITO ABYXKaHAJbLHBIN
YCUJIUTEJAh HUBKOU UYacTo-
ThI, CIIeIlMaJbHO paspabo-
TAHHBIA I 9KOHOMUYHBIX
faTapedHbIX YCTPOICTB.

Mukpocxema TDA7050,

OTeUeCTBEHHBI aHAJIOT

KP174YH23
OcobeHHOCT MUKPOCXe-
MBI — HH3KO0€ HaIIPAMEHUe

nuTtaHus, or 1,5 B, uro mo-
3BOJISIET IIPUMEHUTEL B KOHCT-
PYKIMU JIUIIh OGUH TrajbBa-
HUYECKUI BJIEMEHT IUTAHWA,
a TaK)Ke MUHIMAJIbHOE KOJIU-
YeCTBO JOIIOJHUTEJIbHBIX HAa-
BECHBIX dJieMeHTOB. IIpemyri-
pesxeHIIe — B JIFOOBIX 9KCIIe-
pPUMeHTaxX € MHUKPOCXEMOI
HUKOT/Ia He IIPeBbIIaiTe Ha-
psKeHue nutanusa 6 B. s
MC sTo omacHoO.

MC mo:xer paboTaTh Kak
cTepeo(pOHUUYECKUN YCUJIN-
Teab (cM. puc. 1a), u 31O ee
OCHOBHOe HasHaueHue. Mak-
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CUMaJIbHasd BbIXOJHAasA MOIIL-

HOCTHh KaKIOTO KaHajJa Ha
Harpyske 32 Om mpu muTato-
mieM Hamps:keHuum 3 B co-
crasiasgetr 130 mBt. MC ume-
eT 3alllUTy OT KOPOTKOTO 3a-
MBIKAQHUS Ha BBIXOJE.
MormtHOCTS yCHUIUTENA YBE-
JIMUYMBaAeTCd, a cxXeMa Haske
YIIPOIIIAeTCS, €CJIU UCIOIb30-
BaTh MUKPOCXEMY B MOCTOBOM
BKJIoueHuu (cM. puc. 10).
IIpu makcumasIbLHOM HaIpH-
JKeHuu nutadnus 6 B BbIxon-
Hasi MOIIIHOCTh ITPEBBIIIIAeT
0,5 Br. [Isa mocTpoiiku cre-
peodounueckoro YM3Y mo-
TpeOYIOTCSI B JTOM CJydae
IBe MUKpocXeMbl. Paguosio-
OUTeJ I OTMEUAIOT, UTO OTeue-
CTBEHHBLIII aHaJIoT MUKPO-
CXeMBbI TDAT7050 —
KP174YH23 paboraet B Moc-
TOBOM BKJIFOUEHUU HasKe JIyd-
e, ocOOeHHO Ha Harpyskax
HI)Ke  PEeKOMEHIOBAHHBIX.
IIpu HAOpsSIKEHUU MTUTAHUS
3 B u compoTuBIeHNT HATPY3-



3AO0YHAA IKOJA PATUOIJEKTPOHUKHA

Ku 8 OM BBIXOZHAS MOIII-
HOocTh cocrasmia 300 mBT,
a KOa(p(pUILIIeHT TapMOHUK He
mpesbicia 0,4% .

Ha pucynke 1B npuBeeHo
pexoMeHIyeMoe BKJIIOUEHIE
mukpocxembl TDAT050 B ka-
YeCTBe CTePEOYyCUINTEN JJI
HAYIITHUKOB, OJJHAKO, IIPEKIe
yeM KOHCTPYHPOBATb TaKOM
YCUJINTEIb, 03HAKOMBLTECH CO
BCEMU PEKOMEHIAITUAMU, KO-
TOpLIE aBTOP JABAJI B HETaBHO
OnyOJIMKOBAHHOMN HAIITTM
JKYPHAJIOM CTaThe B TPeX uac-
Tax «Kaxas MOIITHOCTb HYK-
Ha YCUJINTEIO? ».

B saksaroueHue aTOM yac-
TH, IIOCBSAINEHHON OIuca-
HUIO CTaHJapTHBIX CXeM
BrJaoueHusa MC, npusegem
cxeMy CcTepeo(pOHUYEeCKOTO
YCUJIUTEJIA MOIIHOCTH 3BY-
KoBoi1 yactorsl (YM3Y), za-
MMCTBOBaHHYIO U3 3apy0esk-
HOTO KypHajga (cMm. puc. 2).

CxeMa JOIIyCKaeT IIHPO-
KUe Bapuanuud HOMHHAJIOB
neraseii. CoIBOEHHBINA IIOTEH-
IIIOMET]P PEryJIATOpa I'POMKO-
ctu R1 Mo:keT ©MeTh cOIrpo-
tuBsieHre ot 10 go 47 xOm.
PasmenuTenbHble KOHIEHCA-
Topel C1 u C2 moryr mmMmersn

TDA7050
0,221k 1 7 471K 6.38
a1 | | [s° amxess Puc. 1a
+I
K 0,220 H — |8 +Unur
<«
| 3] P I
0,221k TDA7050 8*“"‘““-5'6“’
Bxoa «— .
1
22 ™~ 7
Puc. 16 2 'l/
B 6
a7 0.257 iLL-2
(500mM)
0,221k TDA7050 +Unur (1.6-68) 2L 1s
-« []
22| e i 7 33 HaywHitas
—
0,221k q
-« 3 +
= 6 33 47MKI
22K 6.38 Puc. 18

Ts
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€eMKOCTb OT 33 MK® U BBIIIIE,
OT Hee 3aBUCHUT 3aBaJjl Xapak-
TEePUCTUKU Ha HU3KUX UaCTO-
TaxX, KOTOpbIe, BIIPOUEM, BCe
PaBHO He BOCIIPOM3BOIAT Ma-
JorabapuTHBIE TPOMKOT'OBO-
putenu. HuHAMUKU MOXKHO
IIPUMEHUTh C COITPOTUBJIEHU-
em or 8 Om u Gosee. Ocobo
caenyeT TIIOSCHUTL Hapad-
JieJIbHOe BKJIOUeHUe OJIOKU-
POBOUHBIX KOHAeHCATOPoB C3
u C4, IIyHTHUPYOIINX UCTOY-
HUK IIUTAHUA. JJIEKTPOJIUTH-
yecKuii Komgemcatop C4
CTJIa’KMBaeT IyJbCcaluy Ha-
NPAKEeHUA IUTAHUS IIPU
TPOMKUX 3ByKaX, KOT'Ia TOK,
MOTPeOISIEMBIN yCUIUTEIEM,
pesko Boapacraer, 0COGEHHO
IIPY MAJIBIX COPOTUBIICHUAX
HarpysKu — auHaMuKoB. OH
Tak:ke obecreuynBaeT paboTo-
crocobHocTs YM3Y mpu pas-
pAKeHHOU 6aTapee, Korma ee
BHYTPEHHee COIIPOTHBJICHIIE
3HAUUTEJHLHO BO3pAacTaer.
Yem 6oOJIbIIIE €r0 €MKOCTD,
TeM Jydllle. YKasaHHas Ha
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cxeme eMKocTh 100 MKD —
9TO MHUHHMAJIBHO IOIIYCTH-
Mas eMKOCTb.

AJIEKTPOIUTHYECKE, WJIN
OKCHIHBIE KOH/I€HCATOPBI
UMEIOT KPYIHBIA HemocTa-
TOK — HUX COIPOTUBJICHNE
JIJISI BLICOKMX YacTOT He CTpe-
MUTCS K HYJII0, KaK IToJara-
JIOCH OBI V MIeaJbHOM eMKOC-
TH, a OCTaeTCsA Ha YPOBHE JI0-
Jent, n gaxke equuuir OM, 4To
MOJKeT IIPMBECTH K HecTa-
OMJIBLHOCTH, HAIpUMep, K ca-
MOBOB0Y K /IEHUIO YCUJINTEJIs
HA BBICOKUX 3BYKOBBIX U VJIb-
TPa3BYKOBBIX YACTOTaX. ¥ CT-
paHseTcs STOT HeOOCTATOK
BKJIIOUEHEM KepaMIuecKOoro
KoHAeHcaTopa C3, KOTOpPBIi
PEKOMEHAVIOT MOHTHPOBATH
KaK MOXKHO OJIM)Ke K BBIBO-
JaM MHUKPOCXEMBI MJIN JasKe
HEIIOCPEeACTBEHHO Ha BBIBO-
Iax, 4YTOObI MUHIMU3UPOBATH
IJIUHY TOKOBOI meTiu Ha BY.
EMKocTh ero HekKpuTmuHa U
MOJKeT JIe)KaTb B IIpejesax
0,033...3,3 MKD.

Puc. 2
+
SPK L
32 On
+
SPK R
32 On
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PaguonpueMHUK

MPAMOrO YCUJICHHT

Ha MC KP174YH23

ITOT IIPUEMHUK CKOHCTPY-
MPOBAaH U3BECTHBIM PaIMOJIIO-
ourenem Mropem HeuaeBbim.
OH 3aMeTHJI, UTO KaXKIbIi
ycemtutesib MC cmocobeH ycu-
JINBATh YaCTOTHI it}
2...3 MTI'11, To ecTh paboTaThb
Ha 4acTOTaX JJIMHHOBOJIHOBO-
ro ([IB), cpenHeBOJIHOBOTO
(CB) u maxe 4acTu KOPOTKO-
BosHOBoro (KB) nuamasonos.
EcrecTBeHHO, ABUJIACH MBICJIb
KCIIOJIL30BATh ONWH YCHUJIU-
resib MC aja pagmrodacToThI
kaxk YPUY, BTopoit — 110 cBOe-
My OpAMOMY HasHAUYeHUIO,
kaxk YM3Y. Ocrasocs moba-
BUTD JIIIIb BXOMHON KOHTYP
U JeTeKTOpP.

Cxema pagumonmprueMHHKA
IIpuBeieHa Ha PUCYHKe 3.

ITpuem Bemerca ma mar-
HUTHYIO aHTeHHy WAL, Ha-
CTPamMBaIOTCs Ha PagUOCTaH-

Puc. 3

Cc6

|_”_4
0,047 - c7
! 20k (0,01

NN KOHOAEHCATOPOM Ilepe-
mennoir emxoctu (KIIE) C1,
a BLIOMPAIOT IMAIla30HbI IIe-
peraiouaresem SAl.
BrinesneHHbBIN KoJstebaTe -
HBIM KOHTYPOM MATHHUTHOI
aHTeHHBI CUTHAJ PASUOCTaH-
I[AH IIOCTYIIAET Uuepes KaTyIII-
Ky cBs3u L3 Ha BX0J IEPBOTO
KaHaJjla yCUJIEHUs, a C €ero
BeIxOoma Ha AM-gerexTop,
BBIIIOJIHEHHBIA Ha JIUOJAX
VD1, VD2. PagunoyacTOTHBIHA
CUTHAJI IIOJaBJIsAeTCA (PUILT-
pom C4, R2, C7, a ocras-
mniicsa curdaa 34 moctymaer
HA BXOJ YCUJINTEJS BTOPOTO
KaHaJia, a C ero BBIXOJa —
Ha puHaMuK BA1.
I'poMKoOCTE 3BBYKa pery.Jiu-
pyercs mepeMeHHBIM PesIcC-
TopoM R1, coBMeIlleHHBIM C
BBIKJIIOUATEJIEM IIPUEeMHUKA
SA2. Iluraercss IpueMHUK OT
IBYX WJIN TpexX IIoCJenoBa-
TEJILHO COeNMHEHHBIX IajbBa-
HUYECKUX DJIEMEHTOB.
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JleTeKTOpHBIE TUOJBI JIyU-
Il1e IPUMEHUTh TepMaHueBbie
tuna /19, 1118, 120, c arob6oit
oyksBoii. IlomoiigyT u KpeM-
HueBbIe nuonbl cepuii 1220,
K521, K522, HO Torma
IJIsI TIOBBIIIIEHUSI YYBCTBU-
TeJIBbHOCTH IPHEeMHUKA IIOHA-
ITOOUTCS YCTaHOBKA PE3UCTO-
pa R4 compoTuBieHueM
300...750 kOm (mombupaercs
II0 MAaKCUMYMY T'POMKOCTH).
OH ycTaHaBJIMBAeT CMeITleHIe
Ha IUOIaX, BBIBOAMAINEE MX
Ha YYaCTOK XapaKTePUCTUKHI
C MaKCUMAaJIbHOW KPYTU3HOM.

ANeKTPOIuTHUEeCKIIe KOH-
mencatopel — K50, Kb5H2,
K53, ocrampupie — KJIC,
KM, K10 niu asajgoruuHsnie,
KOHJIEHCATOD  IepPeMeHHO
eMKOCTH — JIF00O¥ MaJiora-
0apUTHBIN, ¢ MAKCUMAaJILHOMI
eMKocThio He MeHee 180 nd.
Pesucrop R1 — CII3-3s, oc-
TaapbHple — MJIT, C2-33.
JdnHaMmmueckas ToJOBKa —
morrtHocThio 0,25...1 Bt ¢ co-
IIPOTUBJIEHIIEM 3BYKOBOI Ka-
rymkun 8 Om wuiam OGoee.
MoxxHO [OJIsI IIOBBIIIIEHUA
IPOMKOCTH BKJIIOUUTDH ITOCJTIE-
[IOBaTeJIbHO HECKOJbKO OIU-
HAKOBBLIX T'OJIOBOK, YCTAHOB-
JIEHHBIX B OOIIeM Kopmoyce
WV KOJIOHKe. IIpu aToM 004-
3aTeJIbHO COOJIIOANTe TOJIAP-
HOCTbB, «ILJTIOC» OJHOM I'OJIOB-
KI COEIUHSIETCS C « MIUHYCOM»
apyroii. Ecim ke moJIapHOCTh
He 0003HAaYeHA, IIPOBEPHTE CO-
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OpanHyio cucremy. IIpu Kpar-
KOBPEMEHHOM ITOAKJIIOUEeHUN
ee K OaTapeiike Bce Tuddy-
30DBI MTOJI’KHBI CMEIaThbCsAd B
OHY CTOPOHY.

MaruutHas aHTeHHa Ha-
MoTaHa Ha (eppPUTOBOM
crep:xue 400HH nmamerpom
8 u pgaunuoii 100..160 mm.
Karymka nna [IB-muamaso-
Ha L1 comep:xur 240 BUTKOB
nposoxza II9B 0,12...0,15,
mis CB-guanasona L2 — 75
BuTKOB. Karymika cBsasu L3
cozep:KuT 15 BUTKOB TaKOTO
JKe IIPOBOJla U Pa3MeIfaeTcs
ImocepeanHe CTEPIKHSA, MerK-
Iy KOHTYPHBIMH KaTyIIKa-
Mu. Bce KaTyIIKu ciegyer
HaMaTbIBATb BUTOK K BUTKY,
Ha OyMasKHBIX I'MJIb3aX, UTO-
OBl MOJKHO OBIJIO II€PeaBU-
raTb WX IO CTEPIKHIO IIPU
HACTpPOMKe.

JJIa TOBBINIEHUA CeJIEK-
tuBHOcTH Ha CB mpu Hamor-
Ke KaTymku L2 :KeaaTeabHO
WCIOJIb30BAaTh JIUTIEHIPAT,
yeM OOJIBIIIE B HEM KIJIOK,
Tem OoJjbllle OymeT HOOPOT-
HOCTH KOHTypa M OCTpee Ha-
cTpoiika. JIUTIEHAPAT MOMK-
HO M3TOTOBUTH U CAMOCTOS-
TeJIbHO, CKPYTUB 7 U 0OoJee
JKUJIOK IIPOBO/IA.

BapuaHT meuaTHOI ILIATHI
IJIsT 9TOTO PAAUONPUEMHUKA
IpUBeIeH Ha PUCYHKe 4. ITOT
BapUAHT IIPeAIIojaraer, uTo
peryaarop rpomkoctz R1 ¢
BeIKJIIOUaTeseMm SAl, mepe-



Puc. 4

¥k Bas

K GBi(+)
L0 BA1

KJIIo4yaTesb JUAIIa30HOB SA2,
KIIE-mactpoiiku C1 u nuHa-
Muueckass rojgoska BAl, a
Tak)ke Oatapesa GB1 pasme-
IIIeHbl HEeIIOCPeACTBEeHHO Ha
CTeHKaxX KopIiyca.

Ilepen BKRIITOUEHWEM TpPU-
eMHMKa TIIaTeJbHO IIPO-
BepbTe€ MOHTAMK, IIOJAP-
HOCTBH 3JIEKTPOJUTUUECKUX
KoHgeHcaTopoB. Eciu Bce
BEePHO 1 HeT OOPBIBOB, ILIO-
X0 MPOHaAHHBIX COeINHe-
HUII U KOPOTKUX 3aMbIKa-
HUII MeXIy [TOPOKKaAMU
IJIaThl, IIPUEeMHUK 3apabo-
TaeT cpaay.

Hana:xkuBanue mpuemMHu-
Ka CBOJUTCA K YCTaHOBKE
TpPaHUI] OHAIIa30HOB IIepe-
MeIlleHeM KapKacoB C Ka-
TYIIKaMH II0 CTEPYKHIO M,
B cJydyae HeoOXOAMMOCTH,
YMEHBIIIeHNeM HJU YBeJIH-

YeHHEeM UNCJIa BUTKOB COOT-
BETCTBYIOIIEH KaTyIIKH.
Ecam nns npuema maib-
HUX CTAHIIMHA, KOTOPBLIE HAa
OB u CB nipoxonaT B Beuep-
Hee W HOYHOE BpeMs, UyB-
CTBUTEJIBLHOCTL IPUEMHIKA
OKa’KeTcsa HeIOCTATOUHOI,
MIPUCOEIUHNUTE K BePXHEMY
(mo cxeme) BeiBOoay KIIE C1
IIPOBOJIOYHYIO aHTEeHHY
(1...2 M BOOJHE HOCTATOUY-
HO), Pa3MecTUB ee Ha OKHe,
MIOJAJIbIIIe OT 3JIEKTPOIIPO-
BOJKM, HeCYIleil MTOMeXMH.
Hapy:xHad aHTeHHa IMOJ-
KJIIOUaeTcsA Tyjna *Ke, HO ue-
pes KOHJeHcaTop CBA3U eM-
KocTbio 5..15 nd®, mHaue
HacTpoOiiKa KOHTYPOB OKa-
JKerca cOuUTOi, a mOOpOT-
HOCTh UX IIOHU3UTCS.
B. IIOJIAKOB,
npodeccop
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YUTATEJBCKUN
KJYB

Bompoc — otBeT

Heckonvko Jaem momy
Ha3a0 YyeHble 3A2080PULU
0 mom, ¥mo Jn0u nPou3oul-
AU 808Ce He 0m 00e3bsHbl.
A menepv oHu Kak 0ydmo
BbLACHUAU, YMO U CO0AKU —
amo eo8ce He 000MAULHEH-
Hule goaku. Takx nu amo?

Hamaanva Boakosa,
2. Canexapo

Bosku u cobaku He TIpeaKu
U MOTOMKH JIPYyT Apyra, Kak
CUMTAJOCh paHee, a CKOpee
IBOIOPOAHBIE OpaThsa, KOTO-
pBIe OTOIILIX OT OOIIero Ipa-
poouTeNnss B IPOMEIKYTKE OT
11 mo 34 ThIC. JIeT TOMY Ha-
s3an. K Takomy BBIBOAY IIPHU-
nutn Agam @PpuamManH U ero
KoJuteru u3 YuKarcKoro yHu-
Bepcurera (CIITA), coobimaer
skypHaa1 PLoS Genetics.

YueHble IITPOAHAIU3UPO-
BaJIX TE€HOMBI HECKOJbKUX
mopos cobaK 13 PEermoHOB,
TIle B Hallle BpeMs BOJIKU He
oburaioT. CpaBHUB BCE BHI-
OpaHHBIEe TPYHOBI IO PALY
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MYTaIllii, aBTOPBI MCCJIE0-
BaHUA IIOCTPOUIH CXEMY
POACTBEHHBIX B3aMMOOTHO-
IMIeHnii co0aK U BOJIKOB.
Okasajoch, UTO BCe M3yUeH-
HbIe UMM COOAKM IeHeTHIuec-
KN OPYyr K Opyry OJam:xe,
yeM K BOJIKaM.

YueHble IPUIILINA K BBIBO-
Iy, YTO B KaKOM-TO MOMEHT
co0aKM W BOJKHU OTHEJU-
JICH OT OOIIeT0 ImpeaKa, Of-
HaKO COXPaHUJIU BO3MOMK-
HOCTH CKPEIMBAHUA IPYT C
npyrom. BeposaTHo, 3THu 110-
cIenyIole CKpeIuBaHIsI
yiKe OJOMAaIlIHEeHHbBIX CO0aK
¥ BOJIKOB U 3aBeJIl B TYIIHUK
TeHEeTHKOB, KOTOPhIe Ha OcC-
HOBe PaHHUX MCCJIeIOBAHUI
cIesIalyd BBIBOJ, UTO HAJU-
ype BOJIYbUX I'€HOB Y COBpe-
MEeHHBIX cO0aK — IIPU3HAK
OPOUCXOKIEHUA COOAKHU OT
BOJIKA.

Y nac doma éviwen cnop.
Baobywra ymeepxcdaem, ymo
6 WKOALY NPUAUYHO X00UMmb
¢ nopmaeenem, mamna pamy-
em 3a CYmMKY uepe3 n.jeuo,
a s noaazaw, Ymo HblHYe
00NLULUHCMB0 ULKOLbHUKOS
He 3PS NOJb3YHMCs PIOK3a-
kamu. Onu yooOHbL U Npak-
Mu4HbL. A 4mo ckadxceme 6ol

Ouzez Konosanos, 2. Teepv

Mz OMKHEBI TTOAAEPKATD
Harmiero uurareiys. IToprde-
Ju, KOTOpPbIe HYIKHO OBLIO



HOCUTH 3a PYUKY, IIepeKJia-
IbIBas U3 PYKU B PYKY, IIO-
XO0JKe, OTJKUJU CBON BeK.
Wx He cmacyo Jaske TO, YTO
K HUM HBIHE CTaJu IIpHue-
JBIBATH PEMHU, UTOOBLI HO-
CHUTH Uepes IJIeUO0 WU JarKe
3a CIIMHOI, KaK PaHIIHI.
I IMITKOJIBHUKOB OHU II0-
IIPOCTYy HeymoOHbI. I cyMKu
yepe3 ILI€UO HA IJIUHHBIX
peMHAX, UTOOLI OHM 6oJIiTa-
JIUCh THe-TO UyTh JIU He Ha
YPOBHE KOJIeHEH, KaK 9TO Je-
JaeT Koe-KTO, — He CaMbIi
ONTUMAaJBHBIA BapuaHT. Bo-
IePBBIX, TSKECTb HA OJHOM
ILJIeUe MOXKEeT IIPUBECTH K IC-
KPUBJIEHUIO ITO3BOHOUHHKA.
Bo-BTOpBIX, CyMKa OBLET IIO
HOTaM, IIPOCTO MeEIIIaeT XO-
INThH, a TeM OoJiee OeraThb.
OnTuMaabHBIA BAPUAHT Ha
CerogHs — MSATKUI PIOK3aK-
TpaHc(opMep U3 IIPOYHOTO
HEIIPpOMOKaeMoro OpeseHTa
WM CUHTETUUYECKON TKaHU,
C IIIUPOKUMU JIMKAMU U OP-
ToIeauuYecKon cunukoi. OHa
IOJI’KHA OBITh TBEPIAOM U U3-
TOTaBJIUBAETCS U3 CIIEIINATb-
HBIX MaTepHhaioB, KOTOPHIE
IIO3BOJIAIOT IIPABUJIBHO pac-
IIPeNeJINTh BEeC IIMKOJbHBIX
IIPUHAAJIEeKHOCTE].
OcHoBaHMe PIOK3aKa HO0JI-
JKHO OBITBH ILIOTHBIM. HO 5TO
He JOJIKHO CKa3bIBAThCS HA
ero Bece. IlosTomy crout
BBIOMpPATH PIOK3aK u3 6oJiee
JIETKOT'O MaTepuaJa.

JIAMKHM OIIATH-TAKM JOJIK-
Hbl OBITH ILIOTHBIMM, HAa
MATKOII ocHOBe. KeiaTeinb-
HO, UYTOOBI OHU OBILIN BBIIIOJI-
HEeHBI M3 TOI'0 JKe MaTepua-
Ja, 4TO M cOmHKa. Taxxe
OHU JOJIXKHBI PEryJINpPOBaTh-
cs II0 IJIMHE, YTOObI PIOK3aK
IJIOTHO CHAEJ Ha ILIeuax.
Ecan naMgm OygyT Heymoo-
HBIMH, IIPULETCA HOCUTH
PIOK3aK Ha OSHOM ILIeue.
Kax ciaemcTBue TaKOro HO-
IIIeHnsA, OLHO IIJIeYO CTAHO-
BUTCS HUXKe APYroro.

Proxkszaxk [mosiKkeH OBITH
BMECTUTEJIbHBIM, C 0OJIBIIIIIM
KOJIMYECTBOM OTAEJICHUN I
KapMaHOB. Benb ecuam mpu-
HAAJIEKHOCTU I (PUSKYJIb-
TYypBl WM CMeHHas OO0yBb
OyAyT IIOMEIAThLCSA B PIOK-
3aK, BaM He IIPULETCs HeCTH
B PYKax [IOIOJHUTEJILHYIO
CYMKY.

Taxoro MHEHHUS IIPUIEP-
sKuBaooTcAa u Bpauu. Ilo ux
cJIoBaM, TIJIaBHOE, UYTOOBI
PIOK3aK pPaBHOMEPHO pac-
IIpeessaj HarpysKy, KOTO-
pas JOXKUTCSA Ha IO3BOHOU-
HuK. [logTsaruBaire JaMKU
TaK, 4TOOBI PIOK3aK CHUOe
MEKJIy BEPXHUM TI'PYAHBIM
W TMOSICHUYHBIM OTZAeJaMu
IIO3BOHOYHUKA, a He 00JI-
TaJCA HUMKEe IMOSCHUIIBI, KaK
MEIIIOK. JTO cIlaceT Bac OT
CKOJINI03a, KOTOPBLIM HEBIHE
CTpajaeT yiKe OO IIOJIOBHHBI
IIIKOJbHUKOB.
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2 Kak ‘xuBOT-

A no"emy. HBbIE yrajablBa-

T moroxy?

KT0, KOrja m rge mocTpouJs mepBYIO

moABOAHYIO JoAKY? B Kakom mysee

MOJKHO IIOBCTPEYATHCA... C IPUBULIE-

Huamu? JJaBHO Ju ObLI N300peTeH aK-

Bapuym? Ha sTu m MHOrme apyrue

BOIIPOCHI OTBETUT OYEPEIHOU BBIIYCK
«A mouemy?».

IIIxonpauk Tum u BcesHaiika u3s
KoMIbloTepa Bur mpomoskamT cBoe
nyTemecTBre B MUD IIaMATHBIX OaT.
A yurateneil JKypHaJa mpuriamnaemM
3arJIAHYTh B CTAPUHHBIA PYCCKUH T'0-
pox Pasausb.

Pasymeercsi, OyAyT B HOMEpe BECTHU
«Co Bcero cBera», «100 ThicsAY «mOUe-
My?», BcTpeua ¢ Hacrenpkoii u [lanu-
Jgoit, «Wrporeka» u Jpyrue HaIIu
pyopuKmI.

JEEBTIA B provese
3eil Ha CcTOJIe» UU-
TaTeJ U Y3HAKT O CEKPETHOM AMBEepCH-
OHHOM MOABOIHOM JoAKe (haIucTCKOM
T'epmanuu. OHa MOTJIa IIPOUTH IO MeJI-
KOBO/IbIO TUIyOMHOI Bcero B 1 M u ObLi1a
BOODYJKEHa ToplegaMu. ByMasKHYIo
MOJIeJIb 9TOM IMOAJONKU BBI CMOYKETe
BBIKJIEUTD [IJIT CBOETO MY3€sl, UCIIOJIb-
3ys OIyOJIMKOBAHHbBIE B JKypPHAJIEe pas-
BEPTKU.

IOuble snekTpoHIUKN K HoBOMYy
ro/ly CMOTYT OPraHM30BaTh He3abbIBae-
MOe CBETOBOE III0Y, & MeXaHUKU-JII00U-
TeJIW IOCTPOAT CKUOANK [JIS TOJIOBO-
KPYJKUTEJIbHBIX CIIYCKOB C T'OP.

Bunagumup KpacHoyxoB y2ke moaro-
TOBUJI /IS UUTaTeJell HOBOTOTHUE T'0-
JIOBOJIOMKHU, ¥, KOHEUHO, «JleBima»
[aCT HECKOJIbKO ITOJIE3HBIX COBETOB.
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JKypHuain saperucrpupoBan B Munucrep-
crBe Poccuiickoit Pegepanuu mo gegam Ie-
4aTu, TeJepasuoBellaHud U CPEACTB Mac-
COBBIX KOMMYHUKAIIWIA.

Per. ITN No77-1242

Ilexkyapanus 0 COOTBETCTBUM
nmericrBuTenbHA M0 31.01.2015

BeInycKk M3TaHUA OCYHIEeCTBJIEH Ipu (pu-
HaHCOBOM moaxep:xkke MexepaabHOTO
areHTCTBA IO IIeYaTH M MAaCCOBBIM KOM-
MYHUKAQLUAM.



TABHBIM-JABHO

B sTom rogy ormeuaerca 180-i1eTHui
00MIel mapoBo3a YepermaHOBBIX —
IIEPBOTO OTEUECTBEHHOT'O JIOKOMOTHBA.
Ero B 1834 roxy moctpounu Edpum Ye-
penaHoB u ero cbiH MupoH. A crajo
OBITh, Y HAaC €CTh IIOBOJ, BCIIOMHUTEL 00
OTHOM M3 IIOBOPOTHBIX MOMEHTOB B HC-
TOPUU YeJIOBEUECTBa.

Cunuraercsi, UTO IEPBYIO IIapOBYIO
MAIIUHY M300pesI MIOTJIAaHACKUA Me-
xaHukK [oxeiimc YarT. 3a 4TO OH, IECKaTh, U HMOJYUUI CBOE-
00pasHyIo HArpagy — ero mMeHeM Ha3BaHA eIWHUITA MOIII-
HocTu BaTT. OgHAKOo 9TO0 3abay:xkaerare. Ha camom meme YaTT
IIPOCTO CIeJiaj MAacCy YCOBEPIIEeHCTBOBAHUM U ITPEAJIOMK I
HOBBIM TUII IBUTATEJA, HO IEPBOOTKPLIBATEIeM OBLLI HE OH.

A cama mcTopusA DapoOBBIX MAIIWMH HAYaJaCh TaBHBIM-
IaBHO, eIlle B aHTUYHLIe BpeMeHa. BriepBble NCI0Ib30BaHIe
mapa JJis IPUBEeJeHuA B TefCcTBIe MeXaH1u3Ma OBLIO OITrca-
HO IpeBHErpevecKUM YUeHBIM ['eporHoM AJleKCaHIPUNCKUM
B I Bexe H. 5. M ke ObLI M300peTeH 3HAMEHUTHIN JOJIUIIII
(unm «1mrap doja») — 3aKperieHHas Ha ocHu cdepa ¢ BhIXO-
gpamuMy 13 Hee opceyakamu. Illap, HanmoJHEHHBIA BOLOIH,
HarpeBaJicsA Ha OrHe, a BBIXOAAINN 13 (POPCYHOK IIap IIPH-
BOAMJI cpepy BO BpallleHUE.

B 1615 roxgy dpanirys Comomon ge Ko ommcan ycTpoiicTso,
CII0COOHOE ¢ MOMOINBI0 IIapa moAHUMATh Boay. HemuOornM
mo3nHee ncnanckuii nH:keHep Meporumo AsaHc ne BoMoHT
CcOo37aJI IapOBYIO0 MAIIMHY ¢ IuaInEapoM. A B 1663 rogy an-
riandaHuH JaBapa CoMepceT omrcaa KOHCTPYKITUIO IapOBOM
MAIIIMHBI, IPeIHASHAYEHHOMN AJIA II0beMa BOIbI 13 KOJIOJ-
1B U IIaXT, 1 IIOJYyYUJ IATeHT Ha CBoe m3o0perenne. Boiee
Toro, mamnuHy Comepcera gaske BOCCO3TAIM «B JKejaese».
OnxHAaKO Ha IPaKTUKE BBIICHIUJIOCH, UTO PAa0OTaeT OHAa ILJI0XO,
YacTo JIOMaeTCA, U MHTEePeC K HOBUHKE BCKOPE ITOTEPAIN.

Boabre moesno ppaniysy deunu Ilaneny u aHrInYaHuHY
Tomacy Caiisepu. ITanern B 1680 rogy mpucmIocoOMI ITUIUHID
ILJIsT PaOOTHI OT IMapa W IPUOJIUSUICA K CO3TAHUIO ITPOMBIIII-
JIeHHOTro o0pasia mapoBoii marmuubl. Ho CaiiBepu oxasajics
mpoBopHee — B 1698 rogy aHTIMUaHWH TOJYYNJ IIATEHT Ha
CBOIO KOHCTPYKIINIO, a B 1702 roxy ero MexaHusM yKe Hauda-
JIM WICIIOJIL30BATh AJIsI OTKAUMBAHNSA BOIKI.
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CAMOMY AKTMBHOMY
U IFOBO3HATEJIbBHOMY YHTATEJIHO

8 L/M LIGHTNING

g I
S

MOJEJIb UCTPEBMUTENSA JTIOKXHA, P-38L/M

Hawm TpagMLMOHHbIE TPH Bonpoca:

1. MO3KHO nn 0BHAPYKMTb NOAMOAKY, €CM OHa fe-
JKMT Ha FPYHTE M He M3[3eT HUKaKMX 3BYKOB?

2. M3BecTHO, 4TO AEpPEBO NepeKayMBaeT Brary ot
KOpHen Ao camoi Bepxylwku. Kak emy ato ypaertcs?
MOHO N1 BOCMPOM3BECTM NOJOBHBIM MEXaHM3M MCKYC-
CTBEHHO?

3. NouyeMmy B pekax ecTb TeYEHWUs — MOHATHO: BOAaA
CTEeKaeT C BO3BbILLUEHHOCTH B HM3WHY. A OTKyAa bepyT-
Csl TEYEHUSI B MOPSIX M OKeaHax?

MPABUIIbHBIE OTBETbl HA BOMPOCHI
«FOT» N2 8 — 2014 r.

1. KoHCTpyKLmm conHeuHbix napycHukos 6onee nep-
CMeKTHBHbI, NockonbKy Bonee npocTbl. Kpome Toro, Ha
3emne NoKa elle HeT MaTePUarnos, M3 KOTOPbIX MOXHO
M3roToBMTL Napabonuueckoe 3epkano 3sesgoneTa.

2. MarHutHoe none 3emnu Ans NeBMTaLMM B HacTO-
fllee BPEMS MCMOMNb30BaTh HE YAaeTCs, NOCKOMNbKY OHO
cnmwkom cnaboe.

3. Bopa 3akunaet, Korga fasneHue napa HauuHaeTt
npesbiaTh aTMocgepHoe paeneHue. MoTomy, yem
MeHblue aTMOCepHOe AaBIEHUE, TEM MOMEHT Kune-
HMs HacTynaeT BbicTpee.

Mosapaensiem ¢ no6enoi Urops bepesmnHa
u3 Kanunuurpaga. Bnnsku 661nm k nobepe Bnagummp
KonecHuyeHko u3 r. BenopeueHcka KpacHopapckoro
Kpas u EneHa KoBpuruHa m3 r. CbiKTbIBKapa.

BHumaHme! OTBETbI Ha HaLl GAMLKOHKYPC A0KHbI GbiTb MOCAaHbI B Te4eHne
rosyTopa MeCsILIEB MOC/e BbIXOAA XypHaria B CBET. [laTy OTnpaBkv peaakums

Y3HAET MO WTeMMEeNo NO4YTOBOro OTaAeNIeHns OTrnpaBuUTeNs.
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