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BBICTABRKH

APMEUCKMM CMOTP
B KYBUHKE

B noomockoenoi Kybunke, 6 napke «Ilampuom»,
npowen 6mopoi mexnoyHapooHbLlL 60eHHO-MeXHU-
yeckutl popym «Apmusa-2016». Ha nem o6wvL1a
évicmaénena npodyryua cévture 1000 npednpus-
muil pocculickoli 060pPOHHOU NPOMBLULLEHHOCU
u 60 npednpuamuil ud 13 uHocmpaHHbLX 20CY-
dapcme. C sxcno3uyuell npuexaiu 03HAKOMUMb-
ca 0enezayuu 60onree wem u3 80 cmpan mupa.
Ilo6wieanu na ébicmaske emecme ¢ decamramu
muicaw Opyzux nocemumenei u HaWu
cneyuanvHble KoppecnoHdenmbut B. Bradumupos
u C. Chaeun.

Kax ormerus mpu oTKPBITHUY (hopyMa MUHUCTDP 000POHEI
C. K. IIloiiry, saTo camasa macmiTabHasa miaolnagka Poccun
IS TIOKa3a COBPEMEHHBIX 00pas3IioB BOOPYKEHUSI, BOGHHOU
U CIeInaJIbHOM TeXHUKU. M B camMoM Jese, pasMax opyMa
nopaskaji. Tem 6osiee uTo B KyOuHKe moceTuTein MOTJIHN 03-
HAKOMUTBCS JIUIIb C YacThio sKkcmosunuu. Kpome Ilogmoc-
KOBbA CAMYIO COBPEMEHHYIO TeXHHKY JeMOHCTPHUPOBAJIU
TaKJKe B JeVCTBUU Ha IIOJUTOHAX W (DJIOTaX HAIIEH CTPAHEI.
A JacThb CeKpeTHOU TeXHUKH ObljIa IMOKas3aHa JUIIL IOCBS-
IMTeHHBIM B 3aKPBITOH 30He. [[J1s MOJHOTHE KApTUHBI HE XBa-
TaJ0 pasBe UTO MIPEACTABUTEJIbCTB TaKUX QPUPM, KaKk eBpo-
nefickuit Airbus mau amepu-
kKanckuii Boeing. Ho kax
3HATH, BO3MOKHO, 9TO IeJI0 He
TAKOTro YK JajieKoro Oymyiie-
ro? Beabr KpoMe pOCCHIICKUX
YYaCTHUKOB B 9KCIO3UIINU Ha-
IIIJIX BO3MOJKHBIM ITPOIEMOH-

Bricrynmaer muauCcTp 000poHBI Poc-
cuiickoii Pemaepamuu C. K. lloiiry.




Bua oTKPHITOI 9KCIIO3UIINH.

CTPUPOBATH CBOU JOCTHKEHUS IIpelcTaBuTeIn ApMeHUH,
Benopyccuu, Kazaxcrana, Ilakucrana, I'epmanuu, spau-
aa, Uagnu, Upnauguu, Kuras, Mamnanisuu, Taunamga,
Dpaunun, IIBeiimapun...

Tak uTo Ha cMOTpe OBIJIO HA UTO M CAMUM IIOCMOTPETD,
U IPY3bsaM IIOTOM Ha (DOTO W BHJE€0 IIOKAa3aTh. 371eCh JeMOH-
CTPpUpPOBAaJach TaKas TeXHUKAa, KOTOPYIO IIPOCTOM UEeJIOBEK
Hurge oosabire He yBuauT. K mpumepy, TPaHCIOPTHO-IIYCKO-
BOU KOHTeHHEep caMOM HaCTOSAINell MeXKOHTUHEHTAJIbHON
basucTUUecKoi anepHoil pakersl PC-18 «Crumer» mam
aBTOHOMHAS IIYCKOBas YCTAaHOBKA IIOABUIKHOTO PAKETHOTO
KomIIekca «Tomon».

Cpenu mpeacTaBJIeHHBIX SKCIIOHATOB OLLIM eIlle U peak-
TUBHBIE CHCTEMBI 3aJIITOBOTO OTHA «Topuamo-I's u «Cmepu»,
pakerTHBIN KoMmIIekc «Mcraugep-M», taktuueckuin 3PK
Top-M2V¥, mycKkoBasa yCTaHOBKA 3€HUTHOT'O PAKETHOT'O KOM-
miaexca C-400 u mHOTOE ApYyToOe.

CBouMHu pyKaMHu MOYKHO OBIJIO Jaske IIOIIYIIATh T€ caMble
3HAMeHUTHbIe pakeThl « Kaaubp», KOToOphble HAeJaau CTOJILKO
IITyMa B MUpPe, KOT/Jla POCCUUCKIE PaKeTHBIe KaTepa 13 aKkBa-
Topun Kacnuiickoro Mops BIIEPBBIE ITYCTHJIN UX II0 00BEeK-
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TaM TeppopucToB B Cupuu. BoeHHbIe TOBOPAT, IIOCJIe TaKOMi
PeKJIaMbl 3a STUMHU PaKeTaMU BBICTPOMJIACH Ilejiasd oduepelb
IIpelCTaBUTENEeN MHOCTPAHHBIX apMUil, JKeJalollnX UX Ky-
IIUATh.

Bosee 50 06pasiioB coBpeMeHHOH OpPOHETeXHUKH, B TOM
yncyge TaHKu T-90MC, T-72B3 u 60eBy0 MAaIlIUHY IOALEP-
skKu TaHKoB BMIIT-72 «Tepmunartop-2», 1eMOHCTPUPOBA-
Jia Ha BBICTABKE HAYYHO-IPOM3BOACTBEHHAS KOPIOPAI[NA
«¥YpaaBarouszaBoi». B OTKPBLITON 9KCIO3UIUU — MHHOMET
2B11 kanmbpa 120 mm ma maccu YA3 Kapro 23602,
152-mm camoxoauasa rayourna «Mcra-C», 120-MmM camoxo-
HOe apTujiepuiickoe opyaue «®joxkc» 1 0oeBas MalllrHA
BM-1 ormemernoii cuctembl TOC-1A.

Boinee 70 cBoux HOBBIX Pa3pabOTOK IIPeACTABUI KOHIIEPH
«PanmnosieKTpOHHBIE TEXHOJIOTHUHN»: CPEJCTBA U CUCTEMBEI
panmosaeKTpoHHOI 60pLoEI (POB), nHTEerpUpOBaHHBIE B Ca-
MOJIETHI ¥ BepPTOJIeThI, HaseMHEbIe cucTeMbl POB cemeiicTB
«Kpacyxa», «Prruar-AB», «PTyTh», JJasepHasa cucTeMa Ha-
Begenusa JICH-296, 61arogaps KoTopoii BepTojeTsl Ka-52,
Mu-8MHII, Mu-28H cmmoco6HBI HABOAUTH PAKEThI Pa3JIHU-
HBIX TUIOB HAa JII00ble 00beKThI. 31eCh Ke ObIIU II0KA3aHbI
KOMILJIEKCHI Pagr03JIEKTPOHHOT'O MPOTUBOAeICTBUA ceMeli-
cTBa «XUOMHBI» — 00OpPyIOBaHME IJIsI HOBEHIIIEeTo caMoJie-
ta Cy-35 mokonenus 4++, a TakKe 3JIeMeHTHI OOPTOBOTO
KoMmIrIeKkca 000poHbl «IIpesumeHT-C», 0 KOTOPOM MBI BaM
y:ke pacckaseiBanu (cM. «FOT» Ne8 3a 2016 r.).

Psagom ¢ camoit coBpeMeHHOU TeXHUKOU ObLiIa pasBepHY-
Ta SKCIO3UIUA PAPUTETOB BOOPYKEHUA BpeMeH Benkoit
OTeuecTBeHHOUN BOITHBI. Ha 9TOl peTpoOBLICTABKE OBLIN
IIpeficTaBJIeHbl 3HaMeHuTad moayTopka '”A3-AA, TpexToH-
ka SMC-5, maabeiin miaasaroiiuii Taag T-37A...

Kemaromine Morau Tak:ke Ha cHeluaJbHBIX aBToOycax
mpoexaTh B AlaOuHO, re Ha IIOJUTOHE OblIa MOATOTOBJIEHA
Tpacca, COCTOAIIAA U3 CKOPOCTHBIX YUYAaCTKOB, KOMOMHUPO-
BAHHBIX YKJIOHOB, 3aBaJIOB TPYO, FTOPOK, CTEHOK, TPAMILIM-
HOB, MOCTOB, BOAHBIX NPENATCTBUI M IPOTHUBOTAHKOBBIX
PBOB. 31ech TeMOHCTPUPOBAJIN Ha X0y CBOU BO3MOXKHOCTU
rauku T-72B3, T-80Y, BTP-82A, BTP-M/IM «Pakymika»,
BMII-3, BMII-4M, camOXOgHbIE apTUJLIIEPUACKNE YCTAHOB-
Ku «Mcta-C» u «CnpyT», a Tak:ke TAKeJble OTHEMETHLIe
CHCTEMBI.

4



®upma «Cyxoii» JeMOHCTPUPYET ouyepeaHbIe HOBUHKH.

OrzeBble BO3BMOYKHOCTY OHU IIOKA3aJIM Ha TAHKOBOI IU-
pexTpuce, Tae BeJdach cTpeabba mo 150 crammoHapHBIM U
IBUKYIIIAMCSA MUIIIEHAM U3 BCEX BUIOB OPY/KUA PA3IUUHBI-
MU TUIIaMU 00eIIpuIracoB. B ToM umciie IPOTUBOTAaHKOBLIMU
yIpaBJsieMbIMI PaKeTaMU, IIPUUYeM PasJIMYHBIMIU cIiocoba-
MU — C XOAy, C KOPOTKKUX OCTAHOBOK, ¢ O00pTa MAaIlIUHBI.

A zammuHHCTpa 000poHBEI P® IOpuit BoprcoB pacckasas
JKYPHAJIUCTAM, UTO Ha BOOPY:KeHUe yiKe IPUHAT U PAnd 00-
PpasIiioB JIa3epPHOT0 OPY:KUA. «ITO BO3AYIIHBIE, Ha3eMHBIE
U CYXOIYTHBIE KOMILIEKCBI», — YTOUHUJ OH. TaK:Ke 3aM-
MUHUCTPA OTMETHUJ, UTO yiKe IMOUTHU II0JIOBUHA HMOCTABJIEH-
HOU B pPOCCUMCKME BOHMCKA TeXHUKHU MOMKET COIePHUUYATH
C BOOpPY:KeHUeM JIYUIIIUX apMuii Mupa.

ITo HexoToprIiM cBemenuam, k¥ 2020 rogy B Poccuiickoii
apMUU MOSBUTCA HOBOE CYIIePOpYy:KHe — TUIIeP3BYKOBBIE
anepHbie 6oMObI. C ux momortibio BKC P® cmoryTt mopa-
3UTH JIIOOYIO I[eJIb Ha 3eMJie 3a CUMTAHbIE MUHYTHI.

«C TOMOIIbI0 THUIEP3BYKOBLIX PaKeT MOYKHO IIOPa3UTh
JIIO0YIO IIeJIb B JIIOOOI TOUKEe 3eMHOTO ITapa HAaCTOJbKO ObIC-
TPO, UTO T€, KTO OOLIUHO I'OTOB IIOIBITATHCS 3AIUTUTLCA OT
pakeTHOTO yzapa, IPOCTO HE CMOTYT HUYEro cIejaTb», —
TaKk OTpearupoBaj HA 9Ty HOBOCTH I'JIaBa OTHAeJeHUA BOCHHO-
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BO3IYIITHLIX omepariuii JlaTckoit BoeHHOI akagemun Kapceren
Mapynn. A mo caoBaM reHaupeKTopa xKopmopanun «TaxkTu-
YyecKoe paKkeTHoe Boopy:keHUe» Bopuca O6HocoOBa, HOBBIE CY-
mepbomOsI 6yayT B 12 pas ObicTpee 0OLIYHBIX pakeT. X cKo-
pocTs Oyzer gocTuraTh 15 ThIC. KM/d.

OnHOM M3 ceHCAIlMOHHBLIX HOBMHOK (pOpyMa CTaj oTeue-
CTBEHHBIN PoOOT-TaHK, TOUHEe PoOOTOTeXHUUECKUIT 60eBOi
KOMILIEKC «¥YpaH-9», KoTopwlii ocHalleH 30-MM IYIIIKOMH,
4 TPOTHUBOTAHKOBBIMI PaKeTaMHu, IIYJIEMETOM U II0 CBOUM 6o-
€BBLIM BO3MOXKHOCTAM HPUOIMIKAETCA K JeTKOMY TAHKY UJIN
BMII. Ou mMo:keT meiicTBOBATh KaK aBTOHOMHO, TaK U IIPU
TIOMOIITY JTUCTAHITMOHHOTO YIIPaBJIeHUSI, OTMETHUIN CIIelra-
JIUCTHI 766-r0 YIpaBieHUA IIPON3BOICTBEHHO-TEXHOJIOTTYEC-
KOM KOMILIeKTaIluM, KOTOPLIe paspadoTaam 3TOT POOOT.

Kax mosacuuiIu paspaboTunmku, «YpaH-9» yCTOMUUB K CO-
BPEMEHHLIM CPeACTBaM PagUO03JIEKTPOHHON 60PHOLI, HO €CJIU
CBSI3H C OIIEPATOPOM IIPEPBETCS, CMOJKET AeHCTBOBAThH aBTO-
HoMmHO. IIpaBaa, moka uTo poGOT He MOKeT BecTHu 6O B aB-
TOHOMHOM pe:KHMe, TaK KaK eIlle He 0TpaboTaH aJTOPUTM
HaJeKHOTO PACIIO3HABAHUS IeJIell « CBOM-UYIKOM».

A BOT BaM elrle IepcIeKTUBHAA paspadoTKa POCCUUCKUX
POGOTOTEXHUKOB — IIPOTOTHUII UETHLIPEXHOTOT'0 ITaraioiero
poboTa, aHAJIOTHYHOTO 3HAMEHHUTOMY poboTy-cobake Big-
Dog xommanuu Boston Dynamics. Poccuiickuit anajgor Ha-
3bIBaeTcaA « BHOMOP()HBIA POOOTOTEXHUUECKUN KOMILIEKC
«Xuntauk» . Ero cozmaior B HIIO «Auapounmas TeXHUKA» .

Po6oT BHeIlTHe HATTOMMHAET BHIOUHOE JKMBOTHOE HA YEThI-
pex KOHEeUHOCTAX, UTO, II0 MBICJI PAa3pab0TUNKOB, IIOBLICUT
ero MPOXOANMOCTD Ha IIepPeceuyeHHOl MeCTHOCTH.

OO6pasel, 9To#l MAIIMHbBI IIPEICTaBJIeH B BOOPYKEHHOM Ba-
praHTe — C aBTOMATHUYECKUM ITyJIeMeTHLIM MoxayJieM. IIpas-
IIa, OH IIOKAa eIlle He 0eraetT — UAYT HJOPAOOTKY €r0 CHCTEeMbI
MepeaBUKeHUA.

Pob6oT Taxoro Tuna 6n11 paspadoran 8 CIITA B 2005 rogy
kommanmein Boston Dynamics. IlorennmuanbHO# 3amadeit
po6oTa HasbIBaJIU IEPEBO3KY TIKEJIOro CHAPSKeHHUSA II0
MECTHOCTH, Tlie He MOJKET IepeJBUraThbCs OOLIUHBIIN Tpamc-
mopT. OmBITHEIN o0pasel] HECKOJbKO pas mopadaTwiBajicHd,
omuaxo B 2015 rogy mpoekT 3akpbLiu. Ilo MHeHUIO paspa-
00TUMKA, BOSMOKHOCTH POOOTA OCTAJINCH OTPAHUYEHHBIMU.
Kpome Toro, oH mepeaBUTaJICA CAUIIKOM IITyMHO.
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IToka xe B apMum OoJibIllee PACIPOCTPAHEHUWE NMEIOT
00BIUHBIE KOJIeCHLIe U T'yCeHUUHble Maltuubl. Hanpumep,
VIbSIHOBCKUH aBTO3aBOJ IIPEACTABUJ JIMHEHUKY CIeI[aBTO-
mobuien nyiss MuHOGOPOHBI U APYTUX CUJIOBBIX CTPYKTYP
P®. ApmelicKkie BHEJOPOXKHUKU CIeJaHBLI Ha 0asze ABYX
mozenein — YAS3 Ilukan u YA3 Kapro. B aBTomoOuiasax
ycuJeHHas IMOABeCcKa, OHM UMEIOT KoJecHyo Gopmyay 4x4
u rpysonoabeMHocTh 10 1000 Kr.

Kax yrounuiu B mpecc-ciy:x0e YA3a, aBTOMOOUIN MMe-
IOT KapKac, Ha KOTOPOM MOMKHO YCTaHABIMBATH OIIOPHO-IIO-
BOPOTHBIE KOJIbIIA JIJIS BOOPYKEHUA U CPEICTBA 3AIITUTEI OT
OCKOJIKOB. BHEIOPOIKHUKYM OCHAIIeHBI TEHTOM CO C’h€MHOM
HAKUIKOU B BepXHeH JacTu (9TO IpeaycMaTPUBaIOT TpeboBa-
HUA BOEHHOTO BemoMcTBa). Takue Y A3BI MOTYT OCHAIIATHCS
KpymHoKaaubepHbIM 12,7-MmM mysnemeroM «Kopa» u 30-Mmm
rpamaTomerom ATC-17.

CremaBToMo0mIL Ha 6ase YAS3 Kapro npegHassHaues OJis
TPAHCIOPTUPOBKU BOODPY:KeHUA u Ooempumacos. Hampu-
Mep, OH MOJKeT IIepeBO3UTh 12-MM MHHOMET.

Ha 6aze YAS3 IlaTpuoT TaK:Ke BBITYIIEHLI 1Be MOIUMU-
KaInuu OJis COTPYAHUKOB BoeHHOU aBTOMHCIeKImyu MuH-
000pOHBI. ABTOMOOMJIN MMEIOT PO3eTKY BHEITHEro Irycka,
IMOA3apAIKY aKKyMYJATOPHOI 6aTapeu, MOATOTOBKY IJIs
MOAKJIIOUEeHU S IPUOOPOB HOUHOTO BUAEHUS, CUTHAJIBHO-TO-
BOpsAIIlee YCTPOUCTBO, IPUCHOCOOJIeHNEe A KPeIJeH!us BOo-
OpY’KeHHUs, a TaKKe YCUJeHHBIH OaMmep 1 MOIBECKY.

KpymnHe#muii pocCUicKUiA IIPOU3BOINUTENb CTPEIKOBOTO
OpYsKUA KOoHIEpH «KaJallTHUKOB» MOCTPOUJI B IIOJMOCKOB-
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HOM mapke «IlaTpuoT» TpexsTasKHBIN AJeMOHCTPAIlMOHHBIN
neHTp. Kpome Toro, mo nudopmMaly mpece-caysK0bl KOHIIEP-
Ha, B paMKaxX JAeMOHCTPAIIMOHHON HPOTPaMMbI BBICTABKU
TPU OHA Ha IOJUToHe AJTaOMHO MPOBOAMIACH IIOKa3aTeIbHA
CKOPOCTHAs 1 KOMOMHUPOBaHHAaSA CTpPejb0a M3 COBPEeMEH-
HOT'O CTPEJIKOBOT'O OPYsKHUA IpousBoacTBa « Kamanmiaukosa»,
a TakiKe MOKas3bl KaTepoB Ha odepe Komcomoabckoe u 3a-
IIycK OecIMJIOTHBIX JieTaTelbHbIX annapaTtoB ZALA AERO
ITPOM3BOICTBA KOHIIEPHA.

«BrepBble B OTKPBITOH SKCHO3UIIY IIPEICTAaBIEHEI OIBIT-
HbIe 00pasIbl HOBeHIIUX cHalimepckux BUHTOBOK CBK u
BCB-338, MmomepHN3MPOBAHHLIX aBTOMaTOB KasanrHuKkoBa
«COTOII cepum» C KOMILIEKTOM MoaepHusanuu «0Oo0Bec»,
nporoTtuil nucroera Jlebemesa moxa marpor 9x19 B HoBOM
WCIIOJHEeHNH, a TaKiKe OTUCTAHIIMOHHO YIIpaBJsieMble Opy-
JKelHbIe IJIaT(POPMBI», — COOOIIUJIN HaM B IIpecc-CclIy:Ko0e
KOHIIEPHA.

Ecsu ObI BRIZAOIMIICA POCCUNCKII ITOJKOBOAEI] TreHepa-
auccumyc A. B. CyBopoB ObLI KUB 1 3aTJIAHYJ CeTOOHS B
@DoHI mepCHeKTUBHLIX ucciaenopauuii PP, To, HaBepHOE ObBI,
perini, uTo OLLI He IpaB, KOTAa Ha3BaJI MyJi0 Aypoii. XoTd
ObI IOTOMY, YTO B Poccuu IIPOXOAUT UCHBITAHUS «yMHAI»
nyas. Ee MoKHO Jaske HasBaTh AyMaloIleil, IOTOMY KakK BO
BpeMs I10JIeTa OHA aBTOMATHUYECKU MJIN C IIOMOIIBIO CTPEIKA
KOPPEKTUPYET CBOIO TPAEKTOPUIO, UTOOBI IIOIMACTh TOUHE-
XOHBKO B IIeJIb.

CosgaTesn 3TOT0 YHUKAJBHOTO OOempuIlaca cBoe IEeTHUIIe
HA3bIBAIOT «CHAMIIEPCKUM PEaKTUBHBLIM KOMILJIEKCOM C YII-
paBisieMoii myJieii». Y 3aragouso m00aBISIOT, YTO «CO3IAeT-
cs MPUHININAJILHO HOBOE CEeMeMCTBO IIyJb, HAIIpUMED, 13
IBYX 1 00Jjiee METaJIJIOB C 0COOBIMU OPOHEOOMHBIMU U AATh-
HOOOMHBIMHU CBOMCTBaMU» (IIyJId JOJIMKHA MOPaYKaTh IeJIN Ha
paccrosuuu 8 — 10 xM). A uTO co0O0I IIpeACTABIAET CHAM-
IIepCKUl peaKTUBHLIN KoMILIeKkc? Kakasa HauumHKa y myan?
Kax oma Oyzmer «aymatb»? Bece 5T0 — mOKa cexper.

Koe-uTo MOYKHO HPOSCHUTD, €CJIU MOILITATHCA CPABHUTH
HaIl1 Pas3paboTKU C aHAJIOTUYHBIM aMEePUKaHCKUM IPOeK-
ToMm EXACTO. [ynnua ux nyau (a TouHee — Majoradbapur-
HOI'0 BBLICOKOTOUHOTI'O YIIPABJISEMOT0 CHapsAga) — OKOJIO
101 mm. Kanubp matporna — oxoso 13 mM. Ha KoHUMKe my-
JI CMOHTHPOBAH OINTHUUYECKUU JATUUK,CIEIANNI 3a CBETO-
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1. TA3-2330 «Turp» Ha HOJUTOHE.
2. Boesas mamuHa nexorslr BMII-3.
3. Konuepn «KaranmrHukoB» TeMOH-
CTpUpYyeT HOBOE BOOPYIKEeHHUe.

BOM TOYKOM, KOTOpPasA CO3JAET-
¢ JIa3ePHBIM JIYUOM (C ero Io-
MOIIIbIO CTPEJOK HABOAUT IY-
JIIO Ha IeJb).

Bryrpu nynam pasmelnieHa
crenuajgbHaA dJIEKTPOHHAS
cucTeMa yIpaBJeHUs, KOTO-
pas KOppeKTupyeTt moJet 00-
ernpunaca 30 pas B ceKyHny,
IpUMEHASA JOJS 3TOTO CBEpPX-
MaJible TPUBOAbBI, YIIPABJIAIO-
e KPOIIeYHBIMHU CTAOUIN-
saTopamu. 1 Bce aTO ImIpouc-
XOIOUT Ha 00JBIIIONA CKOPOCTH,
KoTopas B 2 — 3 pasa IIpeBbI-
IIIaeT CKOPOCTh 3BYKaA.

IIpuuem jerdamniad «yMmHaA»
Iyas KOPPEKTUPYET CBOIO
TPaeKTOPHUIO, YYTKO pearupys
Ha BeTep, MOKIb UJIU Ilecua-
HyI0 O0ypio. IIpaBma, ckenTu-
KU TOBOPAT, UTO B XOJle MAaHEBPUPOBAHUA HA TPAEKTOPHUH,
0CO0EHHO IPU CUJIBHOM BeTpe, IIyJid OyAeT TepATh KMHeTH-
YeCKYI0 SHEepruio, a 3HAYUT, U JaJIbHOOOWHOCTL. OgHAKO
KOHCTPYKTODHI U MHXKEHEPHI YBEPAIOT, YTO BCE ATO OHU yiKe
yuau. VcnplTaHUA «YMHOW» IYJIX IIPOLOJIKAIOTCH.

ITpu moATOTOBKE 9KCIOSUIINY OPraHU3aTOPhI He 3a0bIIu
U O IOHBIX moceTuTeasax. IloKka mX marmbl OCMaTPUBAJIN TEX-
HUKY, JeTH IIOJ IIPUCMOTPOM BOEHHBIX MOTJIM BCJACTh IIO-
JIa3UTh II0 HACTOMAIIell 00eBOii MalllnHe, IIOCHULETh Ha MecTe
TaHKMCTa, OIIPO00OBaTh pPas3HbIe TPeHaMKepPHI... A UTOOBI Po-
IUTeJAM ObIJIO HPOIle YCJeIUTh 3a HUMU, HA PYKKU UM Ha-
IeBaJIu 9JIEKTPOHHBIE OpacieThl, KOTOPhIE B OHJIANH-PEIKU-
Me OTCJIE}KMBAJU UX MECTOIOJIOKEHNE.

PesyabraTer npormenmniero gpopyma «Apmua-2016» taxo-
BbI: Muuobopousl P® moxmucano 17 moJIrocpoYHBIX KOH-
TPaxToOB Ha 001y cymmy B 130 muapn. pyoOseii.




NHO®OPMAIINA

CBEPXYYBCTBU-
TEJIBHBII MHMKPO-
®OH. Komnanus «T8»
IpeacTaBUIa CHUCTEMY
0e30IIacHOCTH U HADJII0-
IeH1sd, KOTOPYIO Ha3Ba-
au «Bubpoakycruuec-
KuM gatyukoMm «Jy-
Hal». ITO YCTPOMCTBO
MOJKeT YIIPaBJATL OII-
TOBOJIOKOHHBIMU COEIH-
HeHUAMHU IPOTAIKEHHO-
ctuio oT 40 10 75 KM.
WNmenno Ha Takom
paccToAHUU AATUYUKU,
moJcoeINHEeHHbIEe K OII-
TOBOJIOKOHHONI JWHUU
CBA3U, ITO3BOJISIOT CJIbI-
IIaTh BCe BOKPYT U IIO-
CBLIATh CUTHAJ TPEBOTU
B cJIyJae OIacCHOCTH.
WNzHauanrbHO yCTpOM-
CTBO paspabaThIBAJIOCh
IJIst obecrieyeHuss 6e30-
IacHOCTU He(DTera30BbIX
TPyOOIIPOBOAOB, HO Te-
meph OyIeT MCIIOJIb30-
BaThCs, YTOOBI KOHTPO-
JINPOBATh B3JIETHI U IO-
caJKM CaMOJIETOB, a TaK-
JKe HabJI0JaTh COCTOS-
HIe JKeJIe3HOJOPOKHBIX
cerell U IBUKEHUS II0e3-
noB. C IIOMOIILI0 JaTYH-
Ka MOKHO OOHAPYKUTH
TPECHYBIIIUH peJIbC, I10-
BPEIKIEHHBIA TOIIITHII-
HUK KoJieca caMoJieTa
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u apyrue gedeKTol, IIO-
CKOJIbKY OHHU IIPOMU3BO-
OAT 3BYKH, OTJIMYAOIITH-
ecst oT 00X (POHOBBIX
IITyMOB.

QKCIIEPUMEHT
«AJIBTOMETPUSA »
npoBoguTca Ha MEKC.
HNccaenoBarenn mwITa-
IOTCA IOHATH, IIOYEeMY
KOCMOHABTEI Ha 6OpTy
CTAaHIIUU IPAKTHUUYECKU
He YyBCTBYIOT 00Ju, Ha-
opuMep, IPU MeJKHX
mopesax.

«B aT0# cBA3KU OBIIO
OPUHATO PeIlleHe IPOo-
BECTH CEePUI0 DKCIIEPHU-
MEHTOB, YTOOBI 0OOCHO-
BaTh U 3aJIOKUTH 0a3y
IJIs OIleHKH 00JIeBOTO
mopora M TaKTHUJIbHBIX
OIIYIIEHUN B YCJIOBUIX
KOCMHYECKOT0 TOoJe-
Ta», — MOSCHUJ HAYY-
HBIU coTpyAHUK UHCTH-
TyTa MEIUKO-O0MOJIOTH-
yeckux mpobiaem PAH
Nnba PykaBUIITHUKOB.

N BoT uTo ymanocs
BeIAcHUTEL. OKaz3ajoch,
YTO KOCMOHABT, KOTO-
PBIA OOJTO TOTOBUJICS
W, HaKOHeIl, IPUJIeTes]
Ha CTAHIUIO, OIIYIIlaeT
HOBLIIIIEHHOE HACTpOe-
HUEe, COOTBETCTBEHHO,

NH®OPMAIIUA




NH®OPMAIINA

ero 60JIeBOU ITOPOT BhI-
1I1e 13-3a 3TOTO.

«Jlanplime Ha 60JI€BOM
IMOPOT HaKJIaJbIBaeT OT-
ImevaToK IIPOIlece aaall-
TAIlUW K HEeBECOMOCTH.
Ecau xocMoHaBT X0Opo-
110 IIePEHOCUT HEeBeco-
MOCTb, TO IIOPOT BO3-
BpallfaeTcsa K 3eMHBIM
ImoKasaTeJasiM», — Cle-
JlaJl BBIBOJ| VUEHBIH.

CTouT OTMETUTD, IIO-
Ka BBIBOABI IIOJYUYEHBI
JIAIITH TTPOMEKYTOUHBIE.
IAKCIIepuMEeHT oymer
IJUTLCSA II0 KpaiiHeil
mepe 2 roga. B mem moJ-
JKHBI IPUHSATH yYacTue
okoJyio 10 — 15 umenos
SKUIIaXKa, YTOORI MCCIe-
IOoBaTeJIW CMOTJHM Ha-
OpaTh JOCTOBEPHYIO CTa-
THUCTUKY.

IOEINEBBIM CIIOCOB
HOBbIYN CJIAHIIE-
BOU HE®TU npuny-
maau ¢pusuxku u3 Moc-
KOBCKOTO (hMBUKO-TEX-
HUYECKOT0 HHCTUTYTAa
(MPTH). Hna mauana
OHU paspaboTanium KoM-
MBIOTEPHYIO IIpOoTpaM-
MY IJIsI Te0JIOTUYEeCKUX
pacueroB. Ha ee ocHOBe
CHeINaJnuCThl IPeaCcKa-
3LIBAIOT TeIlepb, Ha-

CKOJIBKO JIETKO yAACTCsI
pPaspyIInuTs TOPHBIE II0-
POALI B paiioHe TOM MJIN
MHOUM CKBAKUHBI.

Hejyio B TOM, UTO ceii-
yac IJis DOOLIUM CJIAH-
1eBo#l HeTH IPUMEHS-
IOT TeXHOJIOTUIO THPO-
paspsriBa mwiacra (I'PII).
B ckBakunHy moa 60Jb-
UM JAaBJEHUEM 3aKa-
YUBAIOT *KUIKOCTh, 4a-
IIe BCEro BOAY, C IIPU-
MeChbIO IIeCKa WJIU CIIe-
IIUAJIBLHOTO MaTepuaja
(mpomamTa). Boma pas-
pBIBaeT ILIacT, obpasys
TPEIUHBI, 10 KOTOPBIM
He()Th CTEKaeT B CKBa-
JKUHY, a TIIeCOK WJIn
IIPOIIAHT He IIO3BOJIAIOT
TPenInHaAM 3aKPbITHCS.

IIpu Taxoii TexXHOJO-
TUM HeIpeacKasyeMmoe
pacmpocTpaHeHUe Tpe-
IUH ¥ paspylleHue
IJIacTa MOJKEeT IIpUBec-
T K TOMY, YTO paspy-
IaTcs IJIACThI, COAEP-
JKalnue BOAYy WM Tas,
YTO B UTOTE I'PO3UT IIO-
JIOMKOM JTOPOTOCTOSIIE-
ro obopynosanus. IIpo-
rpaMMa JKe ITPOTHO3M-
pyeT BIUSHUE TPEIUH
APYT Ha Apyra u mpej-
CKa3bIBAaeT TPAECKTOPHUIO
UX PacIpOCTPaHEHU.

NHO®OPMAIINA
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CJHEOALLNE
3A COJIHLIEM

Yuenvie 0aéno 3amemunu, 4mo HeKomopuvLe
pacmeHnusn caredam 3a NONO}HCEHUEM CONHUA HA
Heboceode. Onu darice 066ACHUNU, KAK 3MO
npoucxodum — 0éudceHUue OCYu,eCmensaiom npu
nomou,u 2udpasruKu cneyuanibHble MOMOPHbBLE
KlemKu, pacnonod)eHHsvle Y OCHOBAHUSA
coygemui. Henonammno 6610 tuuts 00HO: 3auem
pacmenusn amo denarom? Bom umo nuuwem no
amomy noeody xucypran Science.

fIBnenune, KoTopoe Ha3bIBAETCSA e IMOTPOIN3MOM — CIIO-
COOHOCTBIO PACTEeHUI IPUHIMATE OIpeAeseHHOe IIOJOMKeHIe
10T BO3JeMCTBUEM COJTHEUHOI'O CBeTa, — BCTPEUYaeTCa yV pPALa
pacTenuii, caMbIM M3BECTHBIM N3 KOTOPBIX CUUTAETCS IIOJ-
COJTHEUHUK.

Kaxxmoe yTpo Ianky II0ACOJHYXO0B Pa3BOPaUYNBAIOTCA Ha
BOCTOK, YTOOBI 3aTE€M CJIeOBATL 34 COJIHIIEM 1 K Beuepy OKa-
3aThCSA Pa3BEPHYTHIMHU B CTOPOHY 3akaTa. Houbio colBeTue
cHOBa oOpalliaeTcs Tyaa, I'lie COJIHIle BCTaHeT. PacirycTuBIIIT-
ecs MOJACOJHYXH ViKe He IBUTAI0TCH.
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BECTH U3 JIABOPATOPUN

Yr0o0BI Y3HATH IPUUNHY IIOJA00OHOI0O IOBEIEHU PACTEeHNIA,
Creiicu XapMmepa u ee KoJjuieru us KamndopHuiicKkoro yHu-
BepcuTeTa M YHUBepcurera BupruHuum saduKcupoBau
YacTh COI[BETUM, JUIINB UX BO3MOYKHOCTHU JBUTATHCH.

Breisscauiiocs, uTO y pacTeHuiil, Ubs IIOABUMKHOCTDL ObIIa
orpaHnueHa, JUCTheB oKasajgochk Ha 10% MeHbIlle, ueM y
IO COJTHEUHNKOB, KOTOPhIE He IIOABEPIINCh HUKAKOMY BO3-
mericrBuio. Kpome Toro, K mperaM, OpUeHTHPOBAHHLIM Ha
BOCTOK, YTPOM IIpHUJETaeT B 5 pas3 OOJIbIle ONBLIINTEJeH,
yeM K I[BETaM, CMOTPSIIIUM Ha 3amas.

YueHbIe TaK:Ke BBISICHUJIHN, UTO KaXKIble CYTKU cTebesb
pacTeHus TpoxXoAUT ABe (pas3bl pOCTa: cHauaa IPHUPACTaeT
BOCTOUYHAs CTOPOHA, CJETKa pasBopaumBas COI[BETHE K 3a-
magy, a HOublo pacTeT 3amajgHas 4acTh cTeOJIsd, IOBOpaAUN-
Bas IIBETOK 00OpaTHO K BOCTOKY. Peryimpyercsa 3TOT IIpo-
IlecC B OCHOBHOM IIMPKAAHBIMU PUTMaMHu pacTeHusd. B pas-
HOe BpeMsA CYTOUYHOI'o IuKJaa (aKTOphl pocTa BhIpadaThIBAa-
IOTCA B Pa3HBIX KOJMUECTBAX; OJHOBPEMEHHO pPasHbIe (Pasbl
IUPKAJTHOTO IIUKJa YCUINBAIOT UJIMN OCJIAOJISAIOT UyBCTBU-
TeJILHOCTEL PEIeIITOPOB PACTEHNA K CBETY U TeILIy B 3aBUCH-
MOCTH OT BPEeMEHHU CYTOK.

HccnenosaTenn TaksKe PeIININ IIPOBEPUTD, PETYINUPYETCS
JIN ABUXKEHNE COIIBETHI 3a CUET «BHYTPEHHHUX YacOB» IOJ-
COJTHEeUHUKA MU Ke OJjaromaps BoasaeicTsuio cBera. OHHU
YCTaHOBUJIN CBETUJILHUKM, KOTOPEIE BKJIIOUAJNCH U BBIKJIIO-
YajJunuch, moapaskas aBukeHuo CoJtHIIA, HO ¢ OOJBIIINM WH-
TepBaJIOM, KaK ecau ObI B cyTKax 0bL10 30 uacoB. B Teuenue
30-uacoBoro IUKJAa PACTEHIA HUKAK He JBUTAJINCh, OOAHAKO,
KOrJa CYTOUHBIA PUTM COCTaBuMJ 24 uaca, MOACOTHEUHUKU
CHOBA HAYAJIM OTCJIEKUBATL nepemerrenne CoaHIIA.

AHAJOTMYHBIN ITUKJI MCCJIENOBAHNI BBI BIIOJIHE MOJKETe
IIPOBECTH B IIKOJILHOII OpaHiKepee, I'le UMEeTCS NCKYCCT-
BEHHOE OCBellleHre, W I[IPOBEPUTH, HAa-
CKOJIBKO BBIBOJABLI aMEPUKAHCKNX YUEHBIX
COOTBETCTBYIOT AelicTBUTENIbHOCTI. Kpome
TOro, MHTEPECHO OymeT y3HaTh, €CTh JU
pasanums B IOBeJAeHUUN aMEPUKAHCKHUX,
€BPOIENCKUX U a3UaTCKUX IIOACOJHYXOB.

PesynbTaTsl cBOMX HAOIIOAEHUHA IPUCHI-
JaiiTe B peJaknuio 1jia nyoaukamuu. Ke-
JlaeM yjaauu B Baleil pabore!




 TRE
» UCKATD
ONMJIAHETSH?

Acmponomsbl. u3 YHU6epcumema KOponieébl
Mapuu 6 JIoHOOHe OMKPBLAU PACNONLOHCEHHYIO
Ha paccmoanuu 6 4,2 céemoé6wvix 2z00a om
Conneuwnou cucmemvbL naaHemy, OMHOCUMENLbHO
cx0cy1o ¢ 3emanell u meopemuiecKu npuzooHyIo
dnsa 3acenenHusn n00bmu, coodu,aem iHyHYpHat
Nature.

i

T'pynna yueHbIX, Bo3TyIaBiisgeMas acTpoHoOMoM I'nibemMom
Aurmaga-9ckyme, OIpeanoJo:Kujaa, UTO IIJaHeTa IMOg00HBIX
ImapaMeTpOB, PACIIOJOKeHHAad ellle OJmiKe K HaM, BPAL JIU
CYILIeCTBYET.

— 9TO He HMPOCTO OJM:KANIIAA U3 YoKe OTKPBITHIX ILJIaHeT
3eMHOI'0 THUIIA, HO 1, BEPOSITHO, OJMMKAMIIAA K HAM IIJIaHe-
Ta BHe COJTHEUHOI CHUCTEMBI U3 YK€ OTKPBITHIX HJIUN TeX,
yT0 OyAYT OTKPBITEI. HeT 3Be3abI, KOTOpPAaA PacIIooMKeHa
ommxe mpokcuMbl [lenraBpa k¥ CosHeuHOM cucTeMe, COOT-
BETCTBEHHO ILJIaHETa STOI 3Be3Jbl PACIIOJIOMKeHa OJmiKe
BCeX K HaM, — momuyepkuBaeT I'. Aurinaga-dckyne. — Benb
peun UAeT 0 PACCTOSHNN UyTh OoJiee 4 CBETOBLIX JIET OT HAC,
TOT/IA KaK paHee CUNUTAJIOCh, UTO OJIMIKe BCEro K HaM ILIaHe-
ThI, KpysKainue Bokpyr Kpacaoro TRAPPIST-1 ua paccro-
aaunu, B 10 pas 0oJee JaaeKoOM...

O HOBOI IJIaHeTe-coceaKe IIOKAa M3BECTHO, UTO OHA MMeeT
1,3 semuoii maccel. IIpokcuma B memaer BUTOK BOKPYT CBO-
eii 3Be3anl 3a 11,2 gua. OHa HaXOAUTCA K Hel ropasgo 0Jm-
ke, ueM 3emusa K Cosnny (Bcero 5% oT mucTaHIINI), HO
1 TeMIIepaTypa 3Be3Abl ToXKe ropasgo Hm:ke. IlosTomy Ha
IJIaHeTe BIIOJIHE MOTYT OBITH KMAKAaA Boga M aTMocdepa.
TemmepaTypy Bo3ayxa Ha MOBEPXHOCTU OIleHUBAIOT B 30 —
40 rpagycos Ilenbcus.
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K cosxanenuio, ckopee Bcero, ypoBeHb VILTPA(PHOTIETOBO-
ro ¥ PagualMoOHHOTO U3JIyUeHn Ha 9Tol miaaHere B 100 pas
BBIIIIEe, ueM Ha 3emJie. Ho maske ecam mepcleKTHUB K 3acelie-
HUIO 3TOH IIJIaHEeTHI JIOAbMHU B MeHCTBUTEILHOCTUA He Oymer,
IJIs1 HayKU HeOeCcHOe TeJI0 Bce PaBHO IIPEACTABJISAET OT'POM-
HBIII THTEpecC.

— PacmososxeHue o coceicTBY — He IIPOCTO IMIPUATHBINA
MOMEHT, 9TO COBIBIIAACA MEUTa aCTPOHOMOB, KeJIaIoIUX
IIPOOJI3KATh HabOMIOAeHuA 3a 00 bEKTOM, — ITOSACHUJ COAaB-
Top paborhl AHcrap Peifimepc Ha cmenuaabHOI mpecc-KOH-
depernuu. — PopmMaIILHO 5TO JIUIID €IIe OAHA U3 MOPAIKA
TpeX THICAY HK30ILIAHET, JOCTOBEPHO OTKPBITHIX YUEHBIMU
3a mocJyieguue roabl. Ho Tak 6JIM3K0O paHbIlle MBI HIUEro IIo-
TOOHOI'O He BUOEJIU...

CorylacHO COBpeMeHHBIM IIPUKUIKAM YUYEHBIX, B HaIllel
rarakTuke Miaeunbsiii IlyTh MOTryT cyIllecTBOBATh COTHU
MUWJLJINAPAOB SK30ILJIaHET, U3 HUX MOTEeHIIMAJIbHO obuTae-
MBIX — JeCATKHN MuaiaumapiaoB. OZHAKO Bce OTKPBITHIE 3a
IMOCJIeTHYE TOAbI SK30IIJIaHeThl HaXOMUJIN ¥ OTHOCUTEIbHO
TaJeK’X 3Be3J, PACCTOAHUSA A0 KOTOPHIX M3MEPSIOTCA Je-
CATKaAMHU U COTHAMU CBETOBBLIX JeT. IloToMy Tak BaKeH
OBLTT BOIIPOC: a eCTh JIU ILJIaHeTHasd cucTeMa y OJaumsKxaiiiinei
K HaM 3Be3abl — mpoKcuMbl IlenTaBpa?

ITO OTHOCUTEJILHO He0OJIBIIaA 3Be3/1a ¢ Maccoi Bcero 12%
ot mMacchl CoaHia. OHA OTHOCUTCS K KPACHBIM KapJauKaMm
M-tuna. Kcratu, MeHHO y TaKUX 3Be3]] aCTPOHOMBI ITbITA-
IOTCS HAUTH HeOOJIbIIINEe, [IOTEHIINAILHO 00uTaeMble IIJIaHe-
TBI. ITO CBA3AHO C TeM, UTO CAMbBIM HaAEeKHBIN MeTOJ MX
OTKPBITUS — JOILJIEPOBCKAA CIIEKTPOCKOIINA — JIYYIIlE BCe-
ro paboTaeT Ha JerKMX 3Be3lax. 3aKJIUaeTcs OH B (PUKca-
U MeJIBUAHIINX KoJIeOaHUH 3Be3]] B TAKT BPAILleHUIO I1JIa-
HeT BOKPYr HUX. 3aMEeTUTh TaKue KOJIeOAHUS IIO3BOJISIOT
YyBCTBUTEJILHBIE CIIEKTPOMET-
pBI, yCTaHOBJIEHHLIE HA JIyU-
IIUX TeJIECKOIIaX MUpa.

CamMmble cOBepIIeHHBIE U3
TaKUX IIPUOOPOB CETOIHS CIIO-

Korma-To 3Be3gHbIe KaJM Mpeanoia-
rajocs LITYypMOBaTh B paMKax IPo-
exra «Mkap» Ha Takoil BOT (GoTOH-
HOM pakere.
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COOHBI 3aMETUTDh IMUKJINUYECKNEe IBUKEHUA 3Be3J CO CKOPO-
CTBHIO UeJI0BEUECKOr0 Illara — B HECKOJIbKO METPOB B CEKYH-
Iy. 9TUM, COOCTBEHHO, U OTpaHMUYEeHa CHU3Yy Macca OTKPLI-
BaeMbIX IIJIaHeT — 0oJjiee JIeTKMe M3 HUX BBI3BIBAIOT JBUIKE-
HUA 3Be3l, He QUKCUPYyeMble cieKTpoMeTpaMu. K mpume-
Py, Semiasa 3acrasiseT CoJiHIle K0J1e0aThCA CO CKOPOCTHIO
Bcero 0,09 m/c, u coBpeMeHHBIe CIEKTPOMETPLI ee ObI He
O0HADPYKUJIU.

Kpome Toro, kpacuble Kapauku xogogHee CoaHIIA, a 9TO
03HaYaeT, UYTO IIJAaHEeTHI C MOAXONAIMUMEU YCJIOBUAMU IJIA
00UTaHUA MOTYT HAXOAUTHCS BO3JIEe dTUX 3Be3J IPUMEPHO
B 10 pas 6amixe, uem B ColHEeUHOU cucTeMe.

BmepBble cinabnlii curHaj, yKasbIBAOIIUIT Ha HaJIUUYNe
y npokcuMbl IlenTaBpa Jerkoi miaHeThl, KOMaHga AHrJja-
ma-dckyae nmoayumiaa ermie B 2000 — 2008 rogax, ogHAKO He
cMoOIJIa IIOATBEPAUTD 9TH HaO I0AeHUA. M JUIlh Tereph Ipu
IIOMOIIU coBpeMeHHOTo crnexktpomerpa HARPS, ycramos-
JIEHHOTO Ha OJHOM M3 TeJeCKOIIOB UMJIMICKOM obcepBaTo-
pun Jla-Cunbs, ymaioch yBepeHHO JOKasaTh — ILJIaHeTa Cy-
mecTByeT. BoJiee TOro, 1Mo BeJIMYMHEe IPABUTAIIMOHHOTO BO3-
IeficTBUA Ha 3Be3Iy YAAJOCh OIpeNesinTh, UTO ILIaHeTa
TBepaad. A opbuTa ee cocTaBaseT ( MJIH. KM. ¥ BEPEeHHOCTDb
VUYeHBIX B CBOMX JAHHBIX CTPOUTCS Ha TOM, UTO CHUTHAJ
0 HAJMUMWU ILJIaHeThl MOJyUeH Ha OCHOBe aHaJ13a ABYX He-
CBA3AHHBLIX HAOOPOB JAHHBIX, ITOJYUYEHHBIX B pa3Hoe BpeMsa
c pasuuteu B 10 ser.

Moxer au sTa miaaHera ObIThL oomTaemoun? Mosker, Aa,
a Mmoskert, HeT. IIpobaema B ToM, uTo M-Kapauku 6oJiee akK-
TuBHBI, ueM COJIHIIEe, U B PEHTTeHOBCKOM aHalasoHe «CBe-
TaT» B 400 pas cuiabHee HaIlero csetrmuiaa. IlosTomy Beamka
BEPOSATHOCTD, UTO SHEPTHUSA €e BCIILIIIEK 3aIPOCTO MOTJIa JIt-
IIATH IJIAHETY aTMocepsl UiIu YOUTH caMble IIPUMUTUB-
HbIe (DOPMBI JKU3HU, €CJIU TaKue KoTaa-Inbo 3aposKIaincCh.

— Kak ToibK0 MBI YyCTAHOBUJIHN, YTO APOKaHMUE 3BE3IbI
He CBA3aHO C HATHAMM HA Hel, Mbl IIOHAJIHU, YTO HOJKHA
CYIIIECTBOBATH IIJIAHETA B 30HE, I'/le MOMKET ObITH KUIKasd
BOJa, UTO OKAas3aJIoCh BOJHUTEJNBHBIM. Ecau manpHenInme
HCCJIeI0BaHUA MOATBEPASAT, UTO aTMoc(depa maaHeThl MO-
JKeT MOAAepP:KUBaTh KU3Hb, 9TO CTAHET CaMbIM BaKHBIM
OTKPBITHEM U3 BCEX CIEeJaHHBLIX HAMU, — 3aABUJI eIlle OJNH
COaBTOD OTKPHITHA, :K0H BapHc.

16



HpnMepHo TaK, II0 MHEHUIO YYE€HBIX, MOI'YT BBIIJIAAETh OKPECTHOCTHU
BHOBb OTRpBITOﬁ JIK30IlJIaHETHhI.

WHTepecHo, UTO ellle 3aJ0JITO 10 HBEIHEITHeT0 OTKPBITUS
acTPOHOMOB MMEHHO B 3Be3HYI0 cuctemy IleHTpa, cocTos-
1yio 13 Tpex 3Bes3a — anabda IlenraBpa A, annsda IlenTas-
pa B u npoxcuma IleHTaBpa, — IOMECTHJ I'epoeB CBOETO
dunbma «ABaTap» amepukaHcKkuii pesxuccep I:xeiimc Ka-
mepoH. IIpaBnma, B puinbMme miaaHera Ilangopa, saceireHHasa
CHUHUMHM XBOCTATBLIMU ab0pUTeHAMM, pasMeIlatach ¥ aabgbl
ITeuTaBpa. M 6bl1a He CAMOCTOSATEIbHLIM He6eCHLIM TEJIOM,
a CIIyTHUKOM rasoBoro ruranra Ilonudema, moxosxero Ha
HaIy miaaHeTbI-TuraHThl IOmuTep uanm CatypH.

Ho u TyT pexuccep onmpajcsa Ha MHeHIe MHOTHX acTpO-
HOMOB, KOTOpPBI€e II0JIaTaloT, UTO Jaske B Hareil CoTHeUHOH
cucTeMe KaKue-To (opMbl JKM3HU MOTYT CYII[eCTBOBATH Ha
CIIYyTHUKAX MJIAHEeT-TUTaHTOB, HampuMep, Ha TuTtane. ITOT
coyTHuK CaTypHa MMeeT OUeHb ILJIOTHYIO aTMocdepy u pe-
abed semHOTO THIA. EIlle OMMH KaHAUAAT B oOuMTaeMble
cuyTHuKu — EBpoma, Kpy:kaiiascsa Bokpyr IOmurepa. Tam
IIOJ TOJICTHIM CJIOEM JIbJla CKPbIBaeTcsAd OKeaH MHOTOKUJIO-
MEeTPOBOM TIyOMHBI, B KOTOPOM BIOJIHE MOKET KTO-TO 00u-
TaThb. Belb CyITecTBYeT JKe »KU3Hb Ha JHe 3eMHBIX OKeaHOB,
KyZa He JOXOASAT COJIHeUHBIe JIYUM U I'Jie IPaKTUUeCKU HeT
KHCJIOpO/a.

2 «OubIZ TexHUK», 2016 1. 17



HNurepeca K OTKPBITHIO JOOABJIAET U TOT (PAKT, UTO MMEH-
HO K aybde IlenTaBpa — 3Be3ne, BXOAAIIE B OOHY CHCTe-
My ¢ Impokcumoii IlenTaBpa, IIaHupyeTcA OTIIPAaBUTH KOC-
MUUYeCKHUI ammapaT co CKOpocThio 160 MJIH. KM/Y B paMKax
mpoekTa Breakthrough Starshot. O mauase pador Hazg sTuM
IIPOEeKTOM poccuiickuii 6usnecmer KOpuit MuiabHep u u3Be-
ctablii Gusuk Ctusen XoKuHT 00baBuan 12 anpensa 2016
roga B Heio-Uopke.

IIpegmonaraercs, 4To TAKOM 30H], «IIOATOHAEMEBIN» Jia3e-
poM ¢ 3eMJiu, CMOJKET JIeTeTh K anbde IleHTaBpa co cKopo-
cTbio B 20% OT CKOpPOCTH cBeTa U JOCTUYL 3Be3bl 3a 20 —
30 setr. M eciu 3TOT AepP3KUI HPOEKT COCTOUTCSA, BUIUMO,
30H]] OTIIPAaBUTCA He K caMUM 3Be3znaM ceMeiicTa Ilenras-
pa, a K UX CIyTHUKAM.

YueHble 3aABUJIHN, UTO TeHeph IJaHeTa y OJmikaiiien
3Be3JbI CTAHEeT INIABHOH IIeJIbI0 JaJbHEHINNX HNCCIefOBaHNNI
IIPY IIOMOIIM 00Jiee UYBCTBUTEIbHBIX IIPHOOPOB, B TOM UHC-
Jie IocJie BBeJeHUsA B CTPOHM caMoro OOJBIIIOrO TeJeCcKoIa
European Extremely Large Telescope.

Bopouem, nnTepecHbie AaA M3ydeHUA 00BLEKTHI IIOMaaa-
IOTCSA acTpoHOMAaM He Tak peaxo. B aBrycre 2016 roga ObI-
JU ONyOJMKOBaHBI JaHHBIe 00 sK3omaanere GJ1132b, Ha-
XopAsIeica Ha paccToaHn 39 CBETOBBIX JIeT OT 3eMJu. JTa
mIaHera obJjamaeT aTMocdepoii, mIpUUYeM, UTO OCOOEHHO
BasKHO, KMCJIOPOISHOI.

OmHaKo, K COMKAJIEHUIO, 3TO HeOeCHOe TeJIO OJId KOJOHU-
3aIlM¥ TOUYHO HE IMOJOUIAEeT — Ha MOBEPXHOCTU CKAJMCTON
IJIaHEeThI 3aMKCHUPOBaHa CIAMIIIKOM BBICOKASA TeMIepaTypa.

Iloka OoJsiee moxoskell Ha 3eMJIIO CUUTAETCS IIJIaHeTa, KO-
TOpas HAaXOOUTCS B co3Be3auu Jlebeab 1 mmeeT obO3HAUE-
Hue Kepler-452b. Ogmaxo gm0 Hee oueHb gajdexo — 1 400
¢cBeTOBBIX JieT. C HBIHEITHUMHU KOCMUYECKIMU CKOPOCTAMU
mobupaThbeA Tyaa mpumercsa okojo 4 MuH. jget. MuTepecHa
’Ke OHA TeM, UTO PacIoJIO;KeHa He TOJbLKO B TAaK Ha3bhIBae-
MOI1 «30He 00MTaeMOCTH» 11 MMeeT BIOJIHE HOAXOAAINNe, Ha
HAIll B3rJAL, armocdepHble ycjaoBusA. Iliamera crapiie
3emun Ha 1,5 mapx. ger. Tak uTo eciau Tam
€CTb IIMBUJIN3AIINA, TO OHA, II0 UJee, HAMHOI'O
oboruaja Hac B CBOEM Pa3BUTUMH.

IIy6muKamuio moaroTOBUI
C. ITIPOXOPOB
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10 CJEJAM CEHCAIIHII

ECTbh JIU PAZYMY...
NnbiJIN?

Iloeécrody na nawell nnianeme, 6 Kaxcoom dome,
6 Kaxc0ol wenu Ha achanrvme u 6 060U
mpew,une, 6 6030yxe yauy u daxce 6 Hedpax
cmepunvHbLX abopamopull ecmv ona, Ima
camasn noinw. [Ipaeda, mrnozue nodu xusym

Cc ouwyu,enuem, 1mo noviib, XOmsa U HenpuamHa,
HO, 6 06w em-mo, omHocumenvHo 6ezonacrna. Ho
maxk au Imo Ha camom Oene? Hceccnedoeamenu
nocmenenHo NPpuxodam K MblLCAU, YMO NbLLL
Mmorxcem 6bimb 6036yodumenem ONACHbLX
6onesneii. A ewe... pa3ymnou cybcmanyueil!

Kak Hu yaIuBUTEIbHO, HO BIIEPBHIE O TOM, UTO IIBLLJIbL MO-
JKeT OBITh MCTOUHMKOM MHOTHUX 0ell, MccjaeloBaTeJ I 3a1y-
MaJICh IIOCJe TOTO, KaK Jiogu npubdsiiu Ha Jlyny. JIymaTu-
KOB OHM TaM He BCTPETHJIU, 3aTO IMOBCTPEUASNCh C MHOMU
Heo:kugaHHOCTbI0. AcTtpoHaBThl HACA BhICamzmiuch Ha
JIyHe B aOCOJIIOTHO YMCTBIX KAaMCyJiaX M CTEPUJILHBLIX CKa-
damapax. 3a 9TUM TINATEJIBHO cIeAuJ oduiep miaHeTap-
HO# GesomacHocTu. Ero mpamasa o6A3aHHOCTL — IIPOBe-
PATH, UYTOOBI HA 000PYIOBAHUY MEKILJIAHETHOH SKCIIEIUITNN
He ObLIO OaKTepuii, BUPYCOB, a TaK:Ke 3eMHOM ITBLIIH.

3aberasa BOepen, CKayKeM, UTO BBIMOJHUTE CBOIO MICCHIO
Ha Bce 100 mporieHTOB HU odullepy, HU aCTPOHABTaAM He y7a-
Jochb. Ha oqHOM 13 MeKIIJIAHEeTHBIX 30H0B OBLIN-TaKH OOHA-
Py:KeHbl MUKPOOBI, 3aHeceHHbIe ¢ 3eMIn. UTo Ke KacaeTcsa
MBI, TO €e Ha IIOBEePXHOCTH JIYHBI 0Ka3aJI0Ch CTOJLKO, UTO
HaseMHbIe CIIeIUAJNCTHI IPUIILIN B yiKac. YiKe BO BpeMsd
IIepBoi BeICaAKMU «AmoJsiona-11» H. Apmctposnr ¢ 9. Kou-
JINH30M IOKAJIOBAJINUCh, UTO BCEe B MOCAMOYHON KallcyJje II0-
KPBITO IBLIBIO, (hOpMa acTPOHABTOB B CEPOM HAJIETe, a CaMu
OHU MCHBITBIBAIOT HEJJOMOTAHNE.

JIyHHas ObLIb OKasajach Jaske BHYTpHU cKadaHIPOB, XO-
TS TEOPETHUYECKHU 9TO HeBO3MOXKHO. Jesio B ToM, uTo cKadaH-
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IPbI TEPMETUYHBI, a KPOMe TOT0, B HUX NOAJEPKUBAETCA
arMmoc(epHoe naBieHne. SHAUUT, eCJU B cKadaHIpe U II0-
ABUTCA KaKas-TO yTeUuKa, TO IIOTOK BO3AyXa MOJI?KEeH BLIHO-
CUTDH IBLIb HAPYKY, 4 HE BTATUBATH BHYTDb.

Tem He MeHee, IbLIb OblIa. He mmomMorgo make To, 4TO B
IIOCJIeAYIOIEe SKCIeAUITNY aCTPOHABTEI Opau ¢ coboil cire-
IIUAJBHO pPa3dpaboTaHHbBIE IILLIECOCHI ¥ OUHUIIAIU C UX IIOMO-
ITbIO BCE U BCSA IIepe] B3JIeTOM ¢ JIYHBI 00paTHO Ha 3eMJIio.

9To ABJIeHNE TaK 3aMHTEPECOBAJIO YUEHBIX, UTO, IOJYUUB
00pasIbl JYHHOM IIBLIN, OHU CTAJU €€ MCCJIEOBATH CAMBIM
THIATeIbHENIITNM obpasdomM. VI mpuIiam K BBEIBOAY, UTO 3Ta
IIBLIb UMeeT HeBEePOATHYIO CTPYKTYPY, a ee CKaHNPOBaHUe
BBISIBUJIO B IIBIJIMHKAX HEIOHATHYIO aKTUBHOCTD.

ITocnenyromnime sxcoepuMeHTHI IIOKAa3ajau, YTO JyHHAaSA
IIBLJIL CTOJbL MeJKas, uTo 6e3 Tpyla IPOHUKAET CKBO3b
yroJbHbIe (PUIBTPHI BAITUTHBIX MacoK. OpraHmuaM BOCIIPHU-
HUMAaJI ee KaK WHOPOJHOE BEIIECTBO, HO OBLJ HE B COCTOSI-
HUU HeHUTPaJIn30BaTh ee BauAHMe. IMeHHO 9Ta 0COOEHHOCTD
JIYHHOUM TBLIN, IO OpUIMaIbHON BepCUU, ABJSAETCHA IIpe-
MATCTBUEM K IIOCTPOIKE JIVHHBIX TOPOJOB M Jake HeOOJIb-
mux oouraeMulx MmoayJeii. Ho meso He TOJIBKO B 5TOM...

Kaxk yrBep:xmaioT HeKOTOpPHIE Y(OJIOTH, YUEHEIE, ITPOaHa-
JINBUPOBAB BUAEO3AIINCH BCEX JIYHHBIX DKCHEIUITNHN, SKOOBI
MIPUILINA TOTAa K OJHOMY HEOXKUIAaHHOMY 3aKJIOUEHUIO.
«IIpms HA JIyHE 00BeguHEeHa B OOIIYI0 MBICIUTEIBHYIO CETh
U nmedicTByeT padyMHO. OTAesnbHBbIe YaCTUIBI NBLJINA, BO3-
MOJKHO, Jake 00J1aaioT PaA3BUTBHIMU CIIOCOOHOCTAMU K Te-
Jenopranuu. [[pyroro o60bACHeHUS TOTO, KAKUM 00pasoM
JyHHAas IBLIL IoIaja B cKadaHaAPbl, HET» ...

Y IUBUTEIHLHO TaKKe U TO, UYTO aCTPOHABTLI, KOTOPBIE IBI-
I1aJI1 9TOM MBLIbI0 Ha JIywe, Bece ke He morubau. OHU BIOX-
HYJIX HAMHOTO OOJIbITIEe IIBLJIN, YeM YUeHbIe B DKCIIEPUMEH-
TaJbHOU JabopaTopuu, 1 OCTAJINCh *KUBLI. Bece, UTO OHU II0-
YyBCTBOBAJIM TePex TeM, KaK IOTePATH CO3SHAHUE, — 3TO
TFOJIOBOKPY:KeHUe, Te30PUEeHTAIINIO U JIETKOe HEeJOMOTaHUe.
IToce Toro, Kak OHM OUHYJINCH, IPHOOPEI HE PErUCTPUPOBA-
JY HUKAKOU aHOMAaJIbHOM aKTUBHOCTH, 4 MeIUIHCKOe 000-
pyaoBanme He (GPMKCHUPOBAJIO HUKAKUX OTKJIOHEHWI B opra-
HM3MaX acCTPOHABTOB.

Korga :xe Ha 3eMJie UX MOABEPTJIN TIATEIHLHOMY MEIOC-
MOTPY, OKa3aJIoCh, UYTO B JIETKUX aCTPOHABTOB BOOOIIlE OT-
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CYTCTBYIOT KaKue-aubo cJelbl BAbIXaeMou nblau. JIynmasa
MIBLIIb He codupajiack yOUBAaTh JIofell, OHa UX M3ydaJa.

Bepcusa TakoBa. YuuThIBasg IPOHUKAIOIIYIO CIIOCOOHOCTE
IBLJIN, B TO BpeMsd IOKa JIIOAW ObLIM 0e3 CO3HAHUI, a 3TO
HECKOJIbKO YaCOB, HbLIb PacIpoCTpaHsAIach II0 BCeMy opra-
HU3MY, a KOrj[a M3y4aThb CTaJI0 Heuero, IIbLJIb IIPOCTO IIOKHU-
HYyJIa ero U MPHUCOeIUHNIACE K OCTAJBHOM Macce, YTOOBI pac-
IIPOCTPAHUTD IIOJYUEHHYI0 MHGOPMAIIHIO.

ITocKOJBKY TOTHAIIHUIN YPOBEHDb TEXHOJIOIMYECKOr'0 pPas-
BUTHS HE II03BOJIAI UTO-JI100 IPOTUBOIIOCTABUTD IILLIEBOM
yrpose, mporpaMma «AIoJJI0H» Obljaa JOCPOUYHO CBEPHYTA,
a JIyHHas MIbLIb ObLIa TKOOBI 00bABJIEHA Teppa-yrposoii. o
cHuX IIOP BCA MHPOPMAIUA O CTPYKTYPe JYHHON IBLIN U O
0OJIBbIIIeH YacTU IMIPOBOAUMBIX C HEll 9KCIEePHUMEHTOB HaXO-
OUTCA oA TPUGOM «CTPOTO CEKPETHO» .

Hemasumo HACA Bce-Taxku 00HapoAoBaJIO MHMOPMAIIUIO,
YTO MHOTHE YYaCTHUKU OBLIBIX JYHHBIX 9KCIeIAUIINH CcTpajaa-
IOT CEPAEUHBIMU 3a00/IeBAHIUAMHU, B IPUUNHAX KOTOPBIX eIlfe
IIpeacTOUT pasobparbea. MoskeT O6bITh, BHHOBATA KOCMUYEC-
Kas pagualus, He UCKJIIOUEeHO U TO, UTO 3a00IeBaHUA — 9TO
oTHaJeHHAsA peaKIusd Ha TY cCaMyIo JYHHYIO IbLIb.
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Beputs BhIlllecKazaHHOMY MM IIOCUNUTATHL BCE OUePeaHOI
BBIZIYMKOU y(0JIOTOB — 3TOT BBEIOOP OCTaBMM Ha Ballle yc-
moTpeHue. CTOUT JINIIIL YIOMSHYTh, UTO €CTh CBEJeHN’s, UTO
YUYaCTHUK MUcCUU «AmomoH-77» Xappucou IIIMuTT ncmnI-
TBIBAJI OT IIBLIM KPATKOBPEMEHHLIN IMPUCTYI AJJIEPTUM, HO
He 6oJiee Toro. OgHAKO, KaK TOBOPUT HAM KUTEMCKUHA OIILIT,
OT IIBLIYU TPYAHO JKAATH UTO-HUOYAb Xopoliee. JIUIIIL 3HaAMe-
HUTBIHA mOJbCKUH (panTacT CraHMUcaaB JleM ogHAMKIBI AOTa-
IaJICs, UTO U OT KPOIIEUHON KPYIUHKU MOYKET ObITh TOJK,
ecJu HaeJIuTh ee, 9Ty KPYIUHKY, TOJIUKOHN pasyma. Ero mo-
BecTh «HemobenumbIii», rae ObljIa BBICKa3aHa 3Ta MBICIb,
yBupesa ceet B 1964 rogy. Torma maske cam aBTop Imojarad,
YTO ero Ujes BOILIOTUTCA B PeaIbHOCTD eIlle OUeHb He CKOpPO.
Ho oporrio uyTs 60jiee mosryBeKa, ¥ BOT UTO ITHUIIET II0 II0-
BOAY «YMHOI» IBLIM JKypHaJ New Scientist.

B mayky momaTmMe «yMHas» ObLIb» (Smartdust) Oniio
BBeIeHO aMepHKAaHCKUM ucciaegoBaTeineM Kpucrodepom
ITucrepom m3 Yuusepcurera Kaaudpopuum B 2001 roxy.
Hcxomanim o BOT 13 KaKuX coobpakennii. B HarmoHaabHOM
aaboparopuu Camaua eire B cepeaure 90-x rogoB IPOIILIO-
ro BeKa Oblja cosiama MoOJAeJb aBTOHOMHOTO po6ora MARV
(Miniature Autonomous Robotic Vehicle), 06em KoToporo
COCTABJISAJI OK0JI0 1 KyOmuecKoro aromnma.

K 2000 romy ero pasmepnl yAajJoCh YMEHBLIIUTHL 0oJjee
yeM B 4 pasa. ITa KpollleuyHasa MalllMHA MMeJa IIPOIIeccop
¢ maMmaTeio B 8 KbaliT, 1aTuynk TemMIepaTypbl, MUKPO(dOH,
BHUIEOKAMepPy, XUMUUYECKU ceHcop. B manmpHe#IeM miaHu-
poBajgock obopymoBath MARV cucremoii 6ecnpoBOmHOM
CBsI3HU, IIOCJIE Uero I'PyIia MIKPOPOOOTOB CMOMKET 00bequ-
HATBCS AJIS COBMECTHOTO PEIIeHNs 3a4ad [0 YIIpaBIeHueM
IEeHTPATLHOTO KOMIIbIOTEPA. A eCJM MCXOAUTH U3 3aKOHAa
Mypa, corjiacHO KOTOPOMY 3JEeKTPOHHBIE UNIIBI, IPOLOJI-
JKasl COBEPIIEHCTBOBATLCS, TEM He MeHee yMEHBIIAIOTCS
BIBOe Kakable 18 MecsIeB, To BCKOPe JOJKHBI HACTYIUTh
TaKue BpeMeHa, KOrJa padMephbl MUKPOPOOOTOB MO KHBI
JOCTHUYL PAsMePOB IBLINHKMU.

ITo sambIcy paspaboTUMKOB, OCHOBHOU 00JIACTHIO IIPU-
MeHeHH!sS TaKuX poOOTOB MOJKET CTaTh BOeHHOe meio. Pac-
CBITIAJT OECIIMJIOTHBIN JeTaTeIbHBINA allapar ¢ Bo3ayxa Ka-
KO€e-TO KOJMYECTBO «YMHOM» MNBLJIN HA TEPPUTOPUHU IIPO-
TUBHUKA, 1 HeBUAMMbIC Pa3BeSUNKN HAUHYT IIepesaBaThb
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nHGOPMAIINIO 0 KAaXKJAOM TaHKe, OpoHeMAaIllnHe U Jaxke 00
OIWHOYHOM COJIZiaTe, IIPOIeAIlieM M0oBJIM30CTH, C YKa3aHU-
eM BpeMeHH! U TOUHBLIX KOOPAUWHAT.

ITo muenuio npodeccopa Ilpabana I[aTTel 1 ero KOJIer
u3 Muuuranckoro yHuBepcurera B IHH-ApOop (CIITA),
«yMHOI1» IIBLJIM BIIOJIHE IO CHJIAM U pellleHue cyryoo Mup-
HBIX 3amad. Ecau n1o06aBuTh TaKKe ILLINHKYA B KPAacKy, KO-
TOPOH 3aTeM IMOKPOIOT CTEHBI 3JaHUsd, (DepMbI MOCTa HJIU
dro3esdK aBUAlaliHepa, TO KPOIIEUHLIE HJATUMKH OYAYT
cHabKaTh CIEeIMAJHUCTOB mMHGOpPMAaIUel 0 TeXHUUECKOM
cocroaHuu oobekTa. I'pynmna II. IlaTTer y:ke paboTaeT HaZ
IIPOTOTHUIAMHN TaKHNX MHKPOYCTPOMCTB IIOJ HasBaHUEM
Michigan Micro Motes. Kaskapiii unn oobemom B 1 mm3,
000pYAOBAHHBIN CEHCOPOM TEeMIIePATYPhl, ABUMKEHUSI U IPY-
IMX XapaKTEePUCTUK OKPYKaIoIIero Mmupa, 0yaer mepema-
BaTh UH(pOpMALUIO II0 PALKO.

«Muunrauckmue MUKPONBLINHKN» — TaK IIPO3BaJIU IIep-
BbI€ IIPOTOTUIILI CBOETO M300PEeTeHUA CO3AaTeJIn — CIIOCO0-
HBI OIIPeAEeIUTh HaJINUne BHYTPU JKUJIBIX ITIOMEIIeHui yrap-
HOT'0 Tasa B OIaCHOU KOHIIeHTparuu. IIpurogarcsa KOMObIO-
TepHble MUKPOJATUNKY U B MeIUIINHE.

«ITOKPBITH Bce BOKPYT KPOIIIEUHLIMU JaTUNKAMU — BeCh-
Ma 3aMaHuYmMBas upes, — moJaraet »xomrya CMuT, pyKoBo-
nuTensb JIabopaTopuu CeHCOPHBIX CHCTEM IIpu BaIiuHITOH-
ckoM yuuBepcuTreTe B Cusrie. — OmHAKO, IBITAsICh PeaIn3o-
BaThb ee, MHOTHE MOU KOJLJIETH CTAHOBUJINCh B TYIHUK Iepes
mpo0bJIeMoii: a KaK 00ecIeunuTh 9HepTruel i paboThl TaKkue
KPYOUHKHU? »

Cam CMUT cuuTaer, 4TO €JUHCTBEHHLIN BBLIXOI — CHe-
JaTh TaK, YTOOBI «IIBLIMHKN» padoTaiu 3a cueT dSHepPruu,
IOOBIBAEMOM MMM M3 OKPYsKalolel cpeasl. [Iaa aToro mo-
T'yT HCIOJb30BATHCSI KPOXOTHBIE COJHEUHbIE MaHeJU WU
TEePMO’JIEKTPOTeHepaTopPhl, IpeobpasyIoliye TeIljio B TOK.

Emie 1. CmuT paboTaeT Hal MIPOEKTOM MUKPOKOMIILIOTE-
poB — maaTdopM 6ecIpoOBOIHOTO pPacIO3HABAHUSA U BOC-
npuartusa (WISP). 9tu ycrpoiicTBa UyTh KpynHee U IJIA
KOMMYHHUKAIIUY HCIOJbL3YIOT CHUCTEMY PaIMOUYaCTOTHOI
UIeHTUPUKAIINY, aHAJOTUYHYIO TOIi, UYTO BCTPOeHAa B Kpe-
OIUTHBIE KapThl HOBOTO mokoyeHus. WISP Tak:ke He HYXK-
maioTcsA B OaTapelKax M «IUTAIOTCI» OCTATKAMU SHEPTUU,
HaIpUMep, CUTHAJaMHU ¢ OJHu3JIeKaIuxX TejaebarieH.
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CKOJIbKO HA CBETE
BKYCOB?

H30aena cvumanocsv, 4mo 6Kycoévle peyenmopuvl
YenoeexKa mozym pacno3Haéamb MmoabKo “embvblpe
OCHOBHBLX 6KYca: cNLA0KUll, KUCAbLIL, CONEeHbLIL

u zopvruii. B 2009 200y nawnu namulii, maxk
Ha3bléaemblil 6KYc OeNKO6bLX 6eu,ecmsa,

u Ha3éanu ezo «ymamu». On agnaemca 6aIHovLM
KOMNOHEHMOM HEeKOMmOopPbLX CbLPOE ULU COe6020
coyca, nanpumep. Tenepwv HallOen u wecmou
éxyc, nuwem xyprnan Chemical Senses.

I'pynma mcciaemoBateneii us
MEIUIINHCKOM ITKOJIbI Barmnr-
TOHCKOTO YHUBEPCUTETa yTBEp-
JKIaeT, YTO UM yIaJIoCh TOKa-
3aTh HaJIW4YMe pellerTopa Ha
sI3bIKE UYeJIoBeKa, KOTOPHIH CIIO-

\ co0eH pacro3HaBaTh... JKUP.

YdyensIM yaajoch ompeje-

JIUTh, YTO JIIOAU C OOJBIINM KOJIUYECTBOM PeIlelTOPOB, II0-
ayumuBmux Hazpanue CD36, sydlrie pacmo3HAOT KUP B HU-
mre. Takske OHM OOHAPYIKUJIN, UTO U3MEHEHUSA B reHe, KO-
Topsiii npousBoautT CD36, menaer momei 6ojee UIN MeHee
YYBCTBUTEJLHBIMU K IPUCYTCTBUIO JKUPA.

«KoHeuHoO1 11eJIbI0 ABJIAETCA IIOHMMAaHIe TOI0, KaK Hallle
BOCIIPUATHE KUPA MOKET IIOBJIUATH Ha TO, KaKue IPOAYK-
TBHI MBI €IUM M KaKoe KAauecTBO Yy JKUPOB, B HUX COJep:Ka-
muxcsi», — rosoput mpodeccop Haga AGympan, KOTOPBIHA
BOBTJIABUJI HCCJIeOBaHLE.

IKCIepUMEHTHI 10 BLIABJIEHUIO IIIECTOTO YYyBCTBA BKyca
MIPOJOJIXKAJINCE D JeT, B HuX npuHsanu yuactue 500 mobpo-
BOJIBIIEB, YbM UYBCTBA SKCILIyaTHPOBAJ Ipodeccop, Ipose-
pAA U ImepenpoBepAa cBOU I'uioTesbl. VI BOT Ha A3BIKAX CO-
TeH aBCTPAJUUIIEB PasHBIX II0JI0B U Bo3pacta Paccerom Ku-
cToM OBLIM HalileHbI CcIellnaJu3UpPOBaHHbIE BKYCOBLIE JIY-
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IIOAPOBHOCTH OJIAA JIOBOSHATEJIBHBIX

KOBHUIIbI, PACIIO3HAIOIINE JKUP-
HBIe BelllecTBa. OTU PeIlellTOPhI
CIIOCOOHBI COOOIITATh HEPBHOM
cucTeMe O HAJWUYUU B MHIIE
JKUPHBIX KapOOHOBBIX KHUCJIOT
B KoamuecTBe Bcero 10 Muiam-
OHHLIX JOJIeii OT 00IIero oonbe-
Ma MIPOAYKTAa.

Jyisg TecTupoBaHUA paHee He
ITOKYMEHTHUPOBAHHLIX BO3MOMK-
HOCTEe¥ OpraHOB UyBCTB UeJIOBe-
Ka aBCTpaJuMiCKUe BSKCIEePThI
MCHOJIL30BaJIN OJIEMHOBYIO KIC-
JIOTY, KOTopas IpHuIaeT KUp-
HBIII BKYC WJIN IIPUBKYC TAKUM
IIPOAYKTaM, KaK MsCO, MOJIOKO,
TBOPOT, OJIMBKOBOE MAacJo.

Y4JacTHUKOB 3SKCIIepUMEHTa
pacca:kuBaiu B M30JUPOBaAH-
Hble KaOWHKM 1 HTPOCUJIU IIPO-
TeCTUPOBATh HA BKYC UHCTYIO
BOJNYy B UalllKaX, B KOTOPYIO,
ONHAKO, OBIJIO A00AaBJIEHO CO-
BCEeM HEeMHOTO JKUPHOU KHUCJO-
Tbl. B UTOre BBIIIIO, UTO IPH-
mepHO 40% BOJIOHTEPOB pac-
IM03HABAJMU OJIEMHOBYIO KHCJIOTY B BOJE€ B OUe€Hb HUBKHUX
KOHITeHTpanuax — npumepHo 10 uacreit Ha MuanoH. Ilpu
pocTe comep:kaHusa KUpHOTO BelrecTBa 1o 100 uacreit ero
BKYC B Boje omrymiaau y:xe 80% y4acTHUKOB OIIBITA.

ITpodeccop Kuct coobimaer, 4To KUPHBIHA BKYC XOTh U
pacmosHaeTcs SISLIKOM, HO, TaK cKasaTh, HeocosHaHHO. Of-
HAKO, KOTJa *KUPHON KMCJIOTEHI B BoJe ObIJIO MHOTO, ee BKYC
IMOJIyYaJI OIEHKY «OTBPATUTEIBHO».

Ecnu otkpriTe, cagenantnoe B Bamuarrone u MeanOypHe,
OyzZeT IPUHATO MHUPOBLIM YUE€HBIM COOOIIIECTBOM, TO OHO CMO-
JKeT MOCIYXKUTDL auerosioruu. Paccen KucT mosaraer, uTo 3a
OCHOBY paIlMOHAa AJIA MOXYAEHUS MOYKHO B3ATH JieUueOHYIO
I1eTy, HeboraTyio :KupaMu, ¥ IPUIPABUTE €€ TOH JKe OJIeu-
HOBOI1 KMCJIOTOI, KOTOpas HUYETro ILJIOXOr0 YeJIOBEeKY He clie-
JiaeT, HO YCKOPHUT HACTYILJIeHIe UYBCTBA HACBHIIIEHU.
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MALL-HEBUAUMKA?

MwoL yorce ne pa3 paccrasviéanu 6am o0 NONbLLMKAX
co30anusn udeanbHoz0 NAAUWA-HEe6UOUMKU,
nodob6H020 momy, WMo noOKa3aH 6 urvbme

o I'appu Ilommepe. H 6cakuil pa3 yka3vieanu,
umo appexm HeeUIUMOCMU COXPAHAEMCA AUULL
npu onpedeneHHbLX YCAoeuix — Hanpumep,

6 onpedenenHom duana3one 60nH. A HbLHe
noaeuniucst pabomsvt, A6MOPbL KOMOPHLX
yKa3oviearom, wmo odajce cambie LyHuiue «naiawu
Hegudumocmu» cmozym cnpamamb 06seKm
AUUWb OMm HeCcKONLbKuXx Habarwdamenei, da u mo
npu onpedenennuvlx ycanosuax. Ilymu k¥ cozdanuro
udeanlbH020 YKPbLMUA, NOXO0IHCE, 3AKPLLMbL
3aKoHamu puduru.

Mg Hauajga HAIOMHUM, UYTO KMCCJIENOBATENN ObIOTCA HAal
9TOM paspaboTKOil yiKe HJOOPHIH JecATOK JeT. Y mocTeneHHo
KOoe-uTO Yy HUX HauaJjo moaydarbcs. CHauaja Oblaa co3maHa
aTaKas IIanKa-HeBUAUMKA B BUe IIMJINHIPA, HAKPELIB KOTO-
PBIM 00BEKT, MOKHO CIeJIaTh eI0 HeBUAMMEIM B OIIpeeseH-
HOM AuanasoHe uaayueHus. Takyke YUeHBIM yiKe YIaBaJI0Ch
CO3IaBaTh ILIAIN-HeBUAUMKM, PaboTalo[e B aKyCTHYecC-
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BO3BPAIIAACH K HAITEYATAHHOMY

KOM M MUKPOBOJIHOBOM IHAalla3oHaX, a TaKsKe B OTHeJIbHBIX
YacTaAX CIIEKTPa BUAMMOrO cBeTa. Becero sToro mccienoBare-
JIX DOOUMJINCH 3a CUET MCIOJb30BAHUA TaK Ha3bIBAEMBIX Me-
TaMaTePUaJOB — WCKYCCTBEHHLIX BEIECTB, WMEIOITNX
CJIO0XKHYIO CTPYKTYPY.

OmHAKO OO CHUX IIOP TAKOM IIOAXOJ IIO3BOJISAJ YCTPOM-
CTBaM COKPBITUS paboTaTh JUIL B Y3KOM AMana3oHe CIeK-
Tpa, a ux 3(pPeKTUBHOCTh CUJIBHO 3aBHcCeJia OT yrIJja Iaje-
HUS JIyUYeld UJIN TOUKHU II0JIOMKEeHUs HaOJ IomaTe .

HemaBHo meso morio u mo Amamas3oHa BUAMMOTO CBeTa.
HBoe yueHbIx m3 YHuBepcurera PouecTepa paspaboTaiu
HOBYIO T€XHOJIOTHIO OIITUUYECKOT0 COKPhITUs. «Harre ycr-
POICTBO ABJSIETCA MEePBBIM, KOTOpPoe MOKeT 3(h(EeKTUBHO
CKPBITH TPEXMEPHLIHA 00bEKT BO BCEM AuAanas3oHe BUIAMMOTO
cBeTa», — paccKasall JKypHaJIUCTAM CTYIeHT-BLINYCKHUK
H:xo3ed Hoii, paboTaBIIUil HAJ JaHHBIM IIPOEKTOM IO PY-
KoBozcTBOM Irpodeccopa xouna XayaJia.

Peanuzanus TexHOIOTUN OKasajach MOBOJBHO IIPOCTOM.
JKcIepuMeHTaIbHAA YCTaHOBKA COCTOUT U3 4 JIMH3, PaCIo-
JIOKEHHBIX 0COOBIM oOpaszoM. OHU IIOCIeIOBATEIbHO (DOKYCH-
PYIOT ¥ IIPEJIOMJISIOT CBETOBEIE JIYUM TaK, UTO Te CJAEIYIOT II0
oIlpeieIEHHOMY IIYTU, Oru0as CKPLIBaeMble O0HEKTHEI.

B Teopuu Takasa TexHoJsiorus, KoTopas 0ojee IOXOIUT Ha
OaHaJIBLHBIA (POKYC C 3epKajlaMu, MOXKeT 00ecIeuuThb (-
dexTHUBHYIO paboTy make IIPU CMEIeHUY TOUKM 3peHud Ha
30 rpagycoB OT ocu yCTPOICTBA, TOJLKO AJISA 9TOTO IIOTPEDy-
IOTCA CHeIUaJIbHbIe JIMH3LI ¢ OOJIBIION KPUBU3HOM.

Bmpouewm, paspaboTanHas TeXHOJIOTUA He JIUIIEHA U CBO-
UX HeJocTaTKOB. Ilepeceuenue JII0OBIM IIPEAMETOM OIITH-
YeCKOH OCH B 00JIACTH COKPBLITUA IPUBOIUT K IIPEPHIBAHUIO
Jy4ua (POKYyCHMPOBAHHOTO CBeTa U IIPeKpallleHnio padoThI yc-
TpoiictBa. Ho, 3HasA 9Ty 0CO0EHHOCTH, MOYKHO IPUAYMATD
TaKye BUIBLI IPUMEHEHUA, B KOTOPBIX OHA He OyIeT Urpatb
pelaoIei pPoJu.

W Bce ke mpu momoInm Ta-
KOM cHCTeMBbI JINH3 HeJIb3sa 0y-
IeT cHesaTh IJIAll-HeBUINMKY

®dusury /I:xo3edy Yoro ymamocs co-
37aTh CHCTEMY JIHMH3, IIAAA CKBO3b
KOTOPYIO HeJIb3s1 YBUAETh KaKOi-TO
mpeamMer.




Y

JBUiKeHNEe CBETOBBIX JIyUeil 10 KpHu- @
BOIi BHI3SBIBAET BPEMEHHYIO 3a/ePIK-

Ky, 4YTO MOJKET OBITh 3aMEYeHO Ha-
0JrogaTeseM.

Ny

B ctuie 'appu ITorTepa. Yer-
poiictBo Hoa m XaysJjiaa, mo |ct
cyTH, ABJIseTcsa 0ojee coBep-
IIIEHHBIM, C TOUKH 3PEHUS OII-
TUKH, BADUAHTOM KJaccuuec-

KOro (poKyca-ujaaro3um, B KO-
TOPOM HCIIOJIL3YIOTCS 3epKaJjia, YCTaHOBJIEHHBIE B COOTBET-
CTBYIOIITMX MeCTaX CIIeHBLI 1 IIOBEPHYTHIE Ha OmpeaeseHHbIe
yribl. Tem He MeHee, ycrpoiictBo Hoa u Xaysiia, B IPUH-
IUIIe, ITIO3BOJIUT CKPBITH O0BEKTHI JII000% (DOPMEI U pasMe-
poB, IJs yero morpedyeTcs JUIIL MCIOJIH30BATHL COOTBET-
CTBYIOIIIME JUH3bI.

B kauecTBe mprMepOB BO3MOYKHOTO IIPUMEHEeH! paspado-
TaHHOU MMU TexHoJornuu Yoit 1 Xayaila YKas3bIBalOT YCTPO-
CTBa, MO3BOJISIONIVE BOJUTENIO 3arJAHYTh B «MEDPTBBIE»
30HBI 0030pa M3 €ro TPAHCIOPTHOTO CPEICTBA, a XUPYPIry
BUAETH CKBO3b CBOU HAJILIBEI TO, UTO JeJAeTCs IIOJ HUMU.

BropouewMm, 5T0 He efMHCTBEHHAA YCTAaHOBKA TAKOT'O poja.
Komanga yuennix ns KemMOpua:KCKOro yHUBepcuTeTa 1300-
pejia HOBYIO TEXHOJIOTHUIO CHHTe3a MeTamMarepuasaoB. CHaua-
Jia y4eHble, UCIOJIb3Ys JIa3epPHBIE JIYUM KaK «UTJIbI», CIIU-
JIX U3 YaCTUYEK 30JI0Ta MUHUATIOPHBIE BOJIOKHA, TOJIIIMHON
HECKOJbKO HAHOMETPOB (UTO PaBHIETCS IMTUPUHE CIIUPAJIU
JHEK). Ilociie aTOoro BoJIOKHA COETMHUIIN JIa3epoM. ¥ UeHbIe
00'BACHUJMN: UTOOBI Bl OLLIN BUIMMBIMM, OHU HOJKHBI
oTpakaTh UM IIOTJIONIaTh cBeT. CBOMCTBA 2Ke HOBOTO MeTa-
MaTepuaJia TaKOBBHI, UYTO CBETOBBIE JIYUM €r0 OTudamwT, U
IpeaMeT Kak Obl «mcuesaeT» WU, IO KpaiHell Mepe, IPU-
obpeTaeT IpPyro# BHUI, COOOIIAIOT yUeHbIe B JKypHajae Na-
ture Communications.

Taxum o6pasoM, KaK BUIUTE, YKe CO3IaHbI IIePBLIe 00-
pasibl TAKUX IMOKPBITUHM, IPUUYEM pasMephbl YKPBIBAEMBIX
00'beKTOB CTAHOBSTCS BCe OOJIBINIE, a AUAIIa30H 3JIEKTpOMAr-
HUTHOTO M3JYUYEHUs, AJIA KOTOPOTO TO UJIM MHOE IMOKPHITHE
HEeBUINMO, BCe pacIlIupsaeTcs.

Ho, moxo:xe, pa3paboTunKy HOBLIX METaMaTepPHUAaJIOB, KO-
TOpPBIE MCIIOJNB3YIOTCA AJIS CO3JAAHUSA NMOKPBITHUH-HEBUIU-
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Cxema «00TeKaHMSI» 00BHEKTA CBETO-
BBIMHU JIy4aMU OT TOUYEYHOr'0 MCTOY-
HHUKa. JTO, 0 MHEHUIO co3aaTeiei
MeTaMaTepHaJioB, MIO3BOJIUT CAEIATh
HEeBUIMMbBIMHW MHOTHUE 06'I>eI€TLI.

MOK, 3ps crapaioTcsa. PusuKnu
Hxan Xanumex ms YHUBEpP-
curera Jliogsura Maxkcumu-

amana B MrwoHxeHe, I'epma-
HusA, u Pobepr Tommcon us YauBepcurera Oraro B HoBoit
3emaHauu onyOJMKOBAJIM CTAThIO O HeJOCTAaTKaX IJAlIlei-
HeBUAVMOK B HeJaBHEM BRINyCKe »KypHaJya Physical Re-
view A.

Kak o0bsacuA0T nceaenoBaTe i, OrPpaHNUYEHUS CIIeIINAhb-
HOI TEOPUU OTHOCUTEJIbHOCTH 03HAUAIOT, UTO JIYUIIINE «ILJIa-
I HEBUAUMOCTH» CMOTYT IeJIaTh O0bEKThI JIUIIh YACTUYHO
HEBUAMMbBIMI, IIOCKOJbKY OT OUeBUIHBLIX BUAMMBIX HCKasKe-
HUU n3-3a IBU/KeHNI HUKYa He neThcda. B pesyabrare moJry-
YUTCS «ILJIAI», OOJIBIIE CMAaXUBAIOIIUHA Ha KOCTIOMBI IIOJIY-
IIPO3PAUHBIX CYIIECTB 13 (uaIbMa « XUIITHUAK» .

«ITa paboTa IMOKa3BIBAET, UTO HAKUIKA HEBUANMOCTH
I Bcex HaOJIozaTes el IOoIPoCTy HeBO3MOKHA, — paccKa-
3ay1 Xanumex. — PeajibHbIe ILIAITN-HEeBUIUMKYN OCTaHYTCS
B obJsiacTu haHTACTUKI» .

ToBopsa nHaue, IPUHIUI HEBUAUMOCTH 3aKJJIIOUYAETCH, KAK
y:Ke OBLJIO CKasaHO, B TOM, UTOObI MCKPUBUTH IIYTU CBeTa
BOKPYT 00bEeKTa, 3aCTaBUTEL OorubaTs ero. Ho, KaK M3BeCTHO
13 TeoOMeTPUU, mpsaMas Bcerma Kopoue Kpuboii. IlosTomy
orubamiImue JydYu cBeTa OYAYT JOJIbIIIE ABUTATLCSI BOKPYT
00beKTa, UeM IIPOXOMs 5TY 00JIaCTh HACKBO3b. JTa 3alepPiK-
Ka BpeMeHM’ MOXKeT IPUBECTH K 3aMEeTHBIM HCKAYKeHUSIM
n3o0pakenusa. Muorue mccieqoBaTe i XOTAT 000HUTH 3TO OT-
paHuueHne, CKpPbIBadg OO0BEKTHI JIUIINEL OT OJHOIM YACTOTHI.
Taxkoil Tun MOKPBITHUS yiKe co3maBajicsi B JabopaTopusax
CIITA, I'epmanuu u Kuras.

OxHaKo Ja)ke Takoe MOKPBITHE padoTaeT OoJiee-MeHee 3d)-
(eKTHUBHO, TOJIBKO KOTZIa CKPBITHIN 00BLEKT U HaOJI0AATe Db
OCTAIOTCS HEIOABMKHBIMU. Ec/iIy OgUH M3 HUX ABUMKETCH,
CKPBITBIN 00BEKT CTAHOBUTCA BUJAUMBIM — XOTh U HEUETKO,
HO MCKaKeHIre HaOJIogaeMoi KapTuHKY, II0 KpaliHeil Mepe,
BBISBUT €r0o IPHUCYTCTBUE.
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IIpuumua ToOro, mouemMy ABUMKEHNE paspylmaeT 3dgdexT
HeBUAWMOCTH, He MMeeT HUUEero o0IIero ¢ JOMJIePOBCKUM
CIBUTOM, a CKOpee BBITeKaeT M3 TaK HasbIiBaeMoro sdderTa
Dpenensa — Puso. Itu yuennie emie B 1800 roxy obHaApPY-
JKUJIM, YTO ABUIKYINASCSA cpela yBJIeKaeT 3a co0OH cBer,
UIYIUHA CKBO3EL Hee, 3aTATHUBAETCs 3Toi cpengoii. Takum 06-
pasom, IBMIKYIUICS ILIAI OyAEeT CTATUBATH CBETOBLIE BOJI-
HbI B IPOCTPAHCTBE, 1 m300paskeHne OyIeT MCKaKaThbCH.
Ilpuuem MckaXeHUA KapTUHKU, BLI3BAHHBIE 3(hGdeKToM
dpenenss — Puso, yBeIUUNBAIOTCSI BMECTe C OTHOCUTEIb-
HOM CKOPOCTBIO ILJIAIa ¥ HAOJI0JATe .

W maxowmerr, coBceM HeIaBHO aMepUKaHCKUe (GpU3UKU-TeOo-
peruku B crathe Electromagnetic Detection of a Perfect
Invisibility Cloak («9JaeKTpoMarauTHOe OOHAPYIKEHIe He-
aJIbHOTO ILIAINA-HeBUAUMKM » ), OITyOJTUKOBAHHON B sKypHAJe
Physics Review Letters, mpemioxnan crocod geTeKTupoBa-
HHUs, TO €CTh OOHAPYIKEHUA Jarke MIAeaIbHOIO IIalla-HeBH!-
INMKHM, eCJIU TaKOH M yaacTcs cos3maTh. [aa sToro Heobxo-
IUMO IIpeAIioJaraeMoe MeCcTO HaXOKAeHUA ILIala-HeBU M-
KU «00CTPEeJIATh» IMYUYKOM OBICTPBIX 3aPAMKEHHBIX YACTHII.

OkasnIBaeTcsA, CTOJKHYBIIUCHL C IMOKPBITHEM, PEIATH-
BHUCTCKME YaCTHUIILI (HAIIpUMeEp, YCKOPEHHbIe 9JIEKTPOHEI,
IBUIKYIIIHECS CO CKOPOCThIO, OJIM3KOM K CKOPOCTHU CBETA)
HEeIIPEeMEHHO BBIZOBYT 9JI€KTPOMATHUTHOE U3JIyUeHne, KOTO-
poe MO:KHO OymeT TeTeKTHUPOBATD.

dusuka mporiecca Takosa. HamoMuum errfe pas, 4To pado-
Ta ILIAIa-HeBUINMKN OCHOBBIBAETCS HA aKKYPaTHOM Oruda-
HUU (POTOHAMU CIIpATAHHOTO 00bhekTa. Takoe nBuXKeHUE (ho-
TOHOB BHENTHUN HaOJI0ZaTe b MHAUE MOMKET OIHNCATH KaK
IBUJKEHVE B MCKPUBJIEHHOM IIpocTpaHcTBe. IIogo6HO TOMY
KaK «4YepHad JbIpa» CBOEH rpaBUTaIUell UCKPUBJIAET IIPO-
CTPAHCTBO-BpPeMs, MaTepraJl ILIAINA-HeBUIUMKN NCKPUBJIIA-
€T 9JIEKTPOMATHUTHOE IMPOCTPAHCTBO, B KOTOPOM IIO0 3aKO-
HaM, ONMCLIBA€MbLIM ypaBHeHuAMU MakcBelia, IBUMKYTCS
(OTOHBI.

Ecau Ha gBuskenmne (DOTOHOB B ILJIAIIE-HEBUINMKE IIOCMOT-
PpeTh «uX COOCTBEHHBIMHU TJIa3aMU», TO OHU HUKAKOT'0 MCKPUB-
JIEHUS CBOEU TPAeKTOpPUMU He OuTyTAT. IJIa HUX 3jIleKTpoMar-
HUTHOE IIPOCTPAHCTBO OCTAJIOCH HEBO3MYIIIEHHBIM. POTOHAM
OyIeT «KasaThCA», UTO OHU, KAaK U paHbIe (J0 IonagaHus
B ILIAII-HEBUAMMEKY), IIYTEIIECTBYIOT IPAMOJJINHEIHO.
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IlepBhie 00pas3upl Miaanei-HEeBUIN-
MOK HeJIb3fd Ha3BaTh UAEaJTbHBIMH.

Yro KacaeTcsa IOTOKAa 3apsi-
JKEeHHBIX YaCTHIl, TO OHU IIPOM-
IyT CKBO3bL ILIAI-HEBUIUMKY
(c ero UCKPUBJICHHBLIM JJIEKT-
POMATHUTHBIM IIPOCTPAHCTBOM)
o npsaMoii. Tak 9TO BBEITJIAIUT
C TOYKHU 3PEeHUs BHEITHEro Ha-
osromarens. Biraromapa Hau-
YUIO0 JJIEKTPUUECKOTO 3apsmaa
YaCTUIILI OYAYT «UYBCTBOBATH»
UCKPUBJIEHHOE 3JIEKTpoMAar-
HUTHOE IIPOCTPAHCTBO BHYTPU
IJamia-HeBUAUMKN; UM OyIeT
KasaThCdA, UTO 9TO IPOCTPAHCTBO ILJIOCKOE, a UX IBUKEHUE
B ILJIAIle-HeBUANMKE CTAJI0 KPUBOJMHENHBIM.

Bonee Toro, gBmikeHme yacTHUIl OTHOCUTEIBHO SJIEKTPOMAT-
HUTHOTO IIPOCTPAHCTBA OKAXKETCA eIlle 1 HepaBHOMEDPHBIM:
B TOUKaX BXOJa B ILJIAI-HeBUANMKY U BBIXOJA M3 HETO CKO-
POCTBb ITyUYKa MMeeT MaKCUMaJIbHOE 3HAUYEHE U IIPEBOCXOIUT
CKOPOCTH CBETa B MaTepuaJie Iiaia. BoT 3mech mydJoK yac-
TUIL ¥ TIOPOAUT UEePEHKOBCKOE U3JIyUeHre, KOTOpoe, KaK M3-
BECTHO, BOSHUKAET TaM, I'Zle YaCTHUIIHI ABUKYTCS CO CKOPOC-
ThIO, IIPEBLIMIAIONIEN CKOPOCTh CBeTa B JaHHOI cperme. Ilpu
9TOM CBEUeHMe CO3JaeTcA He CAMUMU ABUKYIITUMUCS YACTH-
1IaMM, a aTOMaMH1 BeIecTBa, KOTOPOe MU IPOHU3BLIBAETCA.
ITo sToMy cBeueHMIO BHEITHNI HaO0gAaTEebh CMOKET OOHAa-
PYKUTH ILIAI-HEBUAUMKY.

Taxum o0pas3oM, IIOX0:Ke, C MEeTAIOKPLITUAMU IIPOMU30ii-
JIeT TO JKe, UTO U C IMOKPBITHEM THIIA «CTeJic». Ha ero co-
3manye ObLIN IMIOTPAYeHbl OTPOMHEBIE TeHbI', OJHAKO CaMOJIe-
THI ¥ MOAJIOJKY, CO3JaHHBIE C ITOMOIIIBIO ATOM TEXHOJOTUH,
TaK HO-HACTOAIMIEMY HeBUAUMKAMU 1 He crtajau. OOHAPYKU-
BaTh UX JUIIHb HEMHOTUM CJIOKHEe, UeM OOLIUHbIE IIeJIH.

IIpaBma, B JaHHOM KOHKPETHOM CJydYae CHeI[MaJIuCTaM
10 O0OHAPYKEeHNI0 HeBUANMbBIX 00LEKTOB IIPUIETCA CO3IaTh
MaJiorabapUTHBIE, HO AOCTATOYHO MOIIHBIE YCKOPUTEJU
9JIeKTpoHOB. HO mepBbIe I1aru B 9TOM HANIPABJIEHUU YIKe
CIeJIaHbI.
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Y COPORHM HA XBOCTE

IMOAOEJATDH
JIOBOU ITIOYEPK

Takue crIoCOGHOCTH UMe-
eT coT, CO3TaHHBIH HUCCJIIe-
JOBATEJIAMH U3 Y HUBEPCH-
TeTCKOro KoJuremska JloHmo-
Ha. AITOpUTM, CO3TaHHBIN
IoxkTopamMu Hayk Tomom
XaunHcomM, ¥Yazemom Mac
Aopga, I'96pusaom Bpoctoy
M IPYTMMH KOMIIBIOTEPIIHU-
KaMHu, IIOBTOPSET BCE 0CO-
0EHHOCTH IMOYEPKA OTHEJIb-
HOr0 Ye/IOBeKa, BKJIYad
TOJNINUHY OYKB, UX COEIH-
HeHHUe U IMPoYue 0COOeHHO-
ctu. Ilpuuem pesyasTart
BBITVIATUT TAK, CIOBHO Ha-
IHCAH OT PYKH HMEHHO
JAHHBIM YeJIOBEKOM M HMH-
KeM JpyruM.

Jla KomupoBaHUA HEO0O-
XOOUM, IO KpaiiHell Mepe,

yu coPOX¥ eanggy
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a03al; OPUTHHAJIBHOTO TEK-
cTa, a majiee — JIeJ0 TeX-
HuKHN. IloHauaay ydeHbIe
co0upaIuch JIUIIH TOMOYb
JIIOAAM, MOPAKeHHBIM HH-
CyJIbTOM, HJIA K€ TeM, KTO
IMOTEePSAJ CIIOCOOHOCTH IMH-
caTh, reHEepHUPOBATH pPas-
6opuuBbie 3amuckKku. Kpo-
Me TOT0, HOBBIA aJTOPUTM
MOSKET pas30dupaTh Hepas-
OOpPUYMBBIN MOYEPK, a TaAK-
ke ouu(dppoBHIBATH PYKO-
IMUCHBIE TEKCTHI. A Temepsb
Yy HcclIiemoBaTesel ele oa-
Ha mpodjeMa — Kak cIe-
J1aTh, YTOOBI UX TEXHOJIO-
THA He II0IIaJIa B PYyKH MO-
IMEeHHUKOB ?

U MO3T'y HY/KHA
TUMHACTHEKA

Pe3koe causxenue pusm-
YeCKOM aKTHUBHOCTH CKa-
3pIBaeTCI Ha 3I0pOBbLe,
B YACTHOCTH Ha paodore
MO3Ta YeJIOBeKa, ObIcTpee,
yeM Kaskerca. K Takomy
BBIBOAY MPHUILIA TPymma
YUeHBIX U3 Y HUBEepCHUTeTa
Mbspusenna, BbIACHUBIIAS,



yro y:xke uepe3d 10 nmeit
mocJje 0TKa3a OT CIIOPTHUB-
HBIX YIpPaKHEeHU! KPOBO-
TOK B MO3re OILyTHMO CO-
Kpamjaercs.

CrenuaJucTsl 0OTMEUYalorT,
YTO paHee y:Ke ObLJIO IOKa-
3aHO HEeTaTUBHOE BJIMSIHHE
O0TKa3a OT yImpasKHeHUil Ha
CepIeTHO-COCYTUCTYIO CHC-
TeMy 4eJI0BEKa, a ero BIIN-
HHe Ha (pusnmueckyro hopmy
B I[€JIOM TOBOJIBHO OYEBUII-
HOo. Ho 0 TOM, B KaKoi cre-
IIeHU MO00HAA CMeHa IPHU-
BBIUYEK BpPEIHT MO3rY, 0
CHX IIOP OBLTO N3BECTHO He-
mocratouHo. /Iyis Toro, 4ro-
OBI 00JIBIIIE Y3HATEH 00 9TOM,
Y4€eHbIe ITPUTJIACHIIN J00PO-
BOJIBIIEB B Bo3pacte or 50
mo 80 Jjer, KoTOpHIE HA MO-
MEHT Havajia MCcCJIeaoBa-
HUA TPeObIBAJIM B HEILIO-
xo0ii (pusuueckoii opme.

Hajiee yueHble ¢ IpuMe-
HeHHEeM MATHUTHO-Pe30HaH-
CHOII TOMorpajuu codpaiu
nH(pOPMAIINI0O 0 KPOBOTOKE
B MO3re TOOPOBOJIBIEB O
u nocae 10-mHEeBHOTO IEepe-
phIBA B YIPAKHEHUAX.

Kak BbIsICHHIOCH, 32 Ta-
KOM HempoIoIKUTEeIbHBIN

3 «IOubIl TexHUK», 2016 1.

CPOK IOCTYILIeHHMEe KPOBH
B TOJIOBHOM MOS3I JEeHCTBHU-
TEJILHO COKPAIIaIoCh.

JYHA OKA3AJACH
BYETBEPO
OITIACHEE

Kak cooomuna bua Kyk,
PYKOBOTHUTEIH IPOTrPAMMBbI
NASA moHUTOpPHHTA CTOJI-
KHOBEHUH KOCMHYECKHX
00beKTOB ¢ JIyHOI, MeTeo-
puTsl nagarT Ha JIyHy Ha-
MHOTO Yalie, YeM aCTPOHO-
MBI IIOJIATAJIM COBCEM He-
IaBHO.

K sromy BmIBOOy Kyka
MOATOJKHYJIN IIOCIeTHNEe
HaOJIOMEeHNA CTOJKHOBe-
HUH METEeOPHUTOB C JYHHOH
IMOBEPXHOCTHIO, CJIYyYUB-
IIUXCSA BO BpeMs MPOXOK-
JIeHUA METEOPHOT0 IOTOKAa
Jeonunos. KommenTupysa
HEKOTOpble U3 3TUX TaH-
HBIX, YYE€HBIH CKAa3aJ, 4TO
3a(ukcupoBaHHBIE BO Bpe-
MdA MPOXOosKaeHusn JleoHu-
OB BCIBIMIKU OBIIU BBI3-
BaHBI METEOPHTAMH pPas-
mMepoM 5 — 8 cMm.

«JHEeprusa MX CTOJKHO-
BEHHUA C JYHHON IOBepX-
HOCTBIO cocTtaBisaaa 0,3 —
0,6 T'l:'xk — 9YKBMBAJIEHT
75 — 150 kr Tporuaa. Ito
M He YIUBUTEJIbHO: METeO-
PUTHI JETAT CO CKOPOCTHIO
nmopAaaka 65 KM/c M OTO-
My o0O0JIaJal0OT BBICOKOI
JHEepruem».
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Anmpononozoé 0a6HO Yrce 3aHuMAem 60NpPoc,
nowemy npapodumenamu co6pemeHH020
Yenoeéexa cmaniu KpOoMAaHbOHUbL, A He, CKaXcem,
6onee mowHble U AYyHULe NPUCNOCOONLEeHHbLE

K xonodam nHeandepmanvysvl. Hexomopuvie
uccnedogamenu npednonLoicuiu, 1mo éce 0eno
6 yme. Ho amo He (paxkm — uepenHwvle KOPOOKU
Yy HeanOepmanvyes 6bLAU OGonbUe, wem Oadxce

Yy coepemeHHbLX nrodell.

A Oeno, kax npednonoxunu yienvie, —

6 o0edxcde. Hackonvko éeprHa ama mouka 3penua?
INonpobyem pa3zobpamuves.

MMeHHO C OABJIEHUEM OJeKAbI IPEJKU COBPEMEHHOTO
YeJIOBEeKA IMOJYUMUIN BO3MOYKHOCTD BRIUTH U3 AQPUKH U OC-
BamBaTh CEBEPHEIE TEPPUTOPUH, IIOJIATAIOT MCCIEIOBATEIN.
HWmenHo KejlaHWe U YMeHHEe XOPOIIO OJeThCA ITOMOTJIO Ha-
UM IIpPeIKaM BRIUTPATh KOHKYPEHTHYIO 00ph0y y HeaHIep-
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YAUBUTEJBHO, HO ®AKT!

TaJIbIlEB, JKUBIINX B OJHO BpeMs C HUMU. BO BCAKOM CJIy-
yae, TaK YTBEePXKIaeT MeXKIyHApOoIHasd KOMAaHAa VUEHBIX,
MCcCJIeIOBABINAA AM3alH OfedHIIi, KOTOPEIe OLLIN B MOJE B
EBpone 30 — 60 TwIc. jeT Hasam.

Heannmepranapnsl mocenuauck B Crapom CBere pamHbIie
Hac. Ho BeiMepsu nmpumepuo 30 ThIC. JeT Hasal, He CYMeEB
IePeKUTh MOCJeTHNN JeJHUKOBLINA IepPHuo, Koraa HacTy-
MaBIIve JeTJHNKN OTOPOCUIN HA IOT U UX, M KPOMAHbLOHIIEB.
Apxeosoru CpaBHMJIM HaXOIKHU, CAeJAaHHBIE Ha CTOSHKAX
HeaHJepTaJbIIeB 1 KPOMAaHbOHIIEB. VX MHTEepecOBaIN IPEXK-
e BCero KOCTHU JKMBOTHLIX, IIIKYPELI M MeX KOTOPBIX MOXKXHO
OBLJIO MCIIOJB30BATh IJIS M3TOTOBJIEHUSA OAe KAbl. BEIsICHM-
JIOCh, UTO Uallle BCEro OJe KAy IININ M3 IIKYP OJeHel, KO-
PoOB, KYHBUX, 3alIleB, IICOBLIX 1 MeJBeIei.

Cynsa mo BceMy, KPOMAaHLOHIILI IIIWJIN KYPTKU BPOJAe Uy-
KOTCKUX KYXJAHOK, KOTOPEIE JYUIIle CIIacaJl OT XOJOoM4a.
Heanpgepraabiibl OrpaHNUYMBAINCE HAKUAKAMU. I'peii oHU
HeBayKHO, IIO3TOMY HeaHAepTaIbIlLI ualle 00Jesn, 3aMepaa-
JIX 11 BCKOPE BOOOIIe IIepecenInch B «CTPAHY BEUHOM 0X0-
TbI». A HaIIUX IPEIKOB CIIACIN OT BEIMUPAHUS IITYObI, KO-
TOpPLIE OHU IIO3aMMCTBOBAJHN Y UX 3aKOHHBIX XO35€B.

Yuennble OOJTO0 HE MOTJHU
OIpeaeJUTh TOYHYIO JaTy,
KOrJa APEeBHUM JIIOAAM IIPU-
Ia uaes ob63aBecTUCh rape-
pobom. Paszbpoc MHeHUI OBLI
OUeHb OOJIBIIINM: OJHH KCCJIe-
JOBATEJNI CUMTAJIN, UTO JIOIH
NPUAYMAIN OIEXKIAY OKOJO
1 MaH. JeT Hasan:, KOormga IIo-
ABUJINCHL IIepPBble KaMeHHbIe
OpyAus OJsS COCKAOIMBAHMSA
MsCA CO HMIKYP JKHUBOTHBIX.

Jpyrue cCKJIOHAJINCDH K JaTe
40 TBIC. JET, IIOTOMY UYTO
STUM BPeMeHeM JaTHUPYIOTCS
ImepBble KOCTSHBIE UTJIBI IJIs
IIIUTHA, HAllIeHHbIEe Ha CTOSH-
Kax 4JeJIOBeKa.

Apxeojiornueckue pacKom-
KM [OJI W3YYEeHUsA HCTOPUU




IIePBLIX UYeJIOBEUECKUX OJesdHUM
Oecmojie3Hbl — (pparMeHThI OeK-
Ibl JU3UYECKUN HE MOTJU yIeJIeTh
B 3eMJIe COTHIO ThIicaY JeT. Hy»xHo
OBLJIO IPUAYMATh KaKOH-TO OPUTH-
HaJbHBIA METO[I,.

W Torpa yueHBIe pemIMIM IIPO-
ananusupoBath [JHK... nmoaraabix
Billeii. B oTumume oOT TOJIOBHOHU
BIIIH, 5TOT BUJ HACEKOMBIX MOJKET
"KUTH TOJIBKO B CKJIAAKaX OHEKIbI.
A 3HauuT, MOSABJIeHNE HA NCTOPU-
YeCKOH CIleHe STOT0 MapasuTa J0J-
KHO OBIJIO COBIIACTH C IIEPUOAOM
BpeMeHHU, KOTJa IIePBOOLITHRIE JIIOA 003aBeJINCh IIePBLEIMU
Koctiomamu. Ananusd JJTHK mokasas, uTo miaaTsHble BIITU
BBIJEJINJINCH B OTAENbHYIO momyasainuio 190 Twic. et Hasa.
CooTBeTCTBEHHO, IPMMEPHO TOTa Ha ILJIaHeTe IIOSBUJINCH
U TIePBBIe «KYTIOPhE».

B mporiecce pasBuTua o6IiecTBa pasanyuns 00IEeCTBEHHO-
O ¥ CEMEHMHOrO0 IMOJOKEeHN YCUJINBAIN BJAUAHLIE HA OJeK-
ny. Hauamm oTandaThbCsa ofeK bl MYJKUMH 1 JKeHIIUH, Ie-
BYIIIeK 1 IOHOIIeH; BO3HUKJA OyAHUYHASA, MpasgHUUYHAA,
cBagmeOHas, morpebaibHAsA M APYyrue BUABI ofes:kabl. Ilo
Mepe pasfelieHus TPyda IMOABUJIOCh pasHoobpasue mpodec-
CUOHAJILHOM OJe)KOAbI. ¥YiKe Ha
PaHHUX dTamax HNCTOPUU
oleKJga OTpa)kaeT STHUUEC-
Kue ocobeHHOCTH (POIOBEIE,
IJIeMeHHbBIe), a B OaJbHel-
IeM 1 OOIIeHaIlMOHAJbHEIE,
ITpu sTom Bcerga y Bcex ILje-
MeH ¥ HapOJ0B HAXOOUJIUCH
UHINBUAYYMBI, CTPEMUBIIILIE-
Ccd BBIJEJUTHCA CBOEHN Oler-
Oou m3 oOImel Toiambl. Tax
4yT0, KaK BUANUTE, IIOJIyUYaerT-
cs, UYTO MOJA — OJHO U3 Iep-
BbIX HMPOABJEHUUN HAIleH Iu-
BUJIN3AIIAN.

H. 3BEPEB




“ITHOBEJIE

JIEBCKHUE

~TIPEMHH

MHOIrgA CMELLIHO,
A NOPOIO CTBIAHO...

B I'apsapdckom yHugepcumeme npouia
ouepednasn, 26-a no cuemy, yepemoHun
HazpaxcOdenua naypeamosé Hznobenesckoii
npemueii — Hazpadoil, exnez00HO pyiaemoll

3a camvie cmpaHHble U ab6cypOHbLe docmuiceHus
6 HaYyKe U CMe}CHBbLX ¢ Hell obracmsax.

Tax 3a karkue 3acayzu naypeamsv. yoOCMOULUCH
amoii — nopou éecbma COMHUMENLbHOU —
yecmu Ha cell pa3?

UrnobGesneBckad npemMus (OT aHIVIMHACKOro ignoble — «mo-
CTBIIHBIN» ), KOTOPYIO B MIyTKY HasbIBaoT IIlH0GeIeBCKOII,
HamoMHUM, ObLia yupe:xkgeHa B 1991 roxy. Ee ocHoBamm
MaTeMaTUK u3 I'apBapackoro yausepcutera Mapk Adpaxamc
¥ pelaKIluA IOMOPUCTUYECKOTO KypHaIa « AHHAJILI HEBEpO-
ATHBIX uccaenoBanuii» (Annals of Improbable Research),
IIPeCTaBJIAIOIIEro co60i mTapoario Ha HAYYHBIN JKypHAJI.

IIpemus: Bpy4JaeTcsa B JeCATH HOMUHAIIUAX, IIOJOBUHA U3
KOTOPBIX AyOnupyloT HomuHanuu HobeleBCKOHW mpeMuw,
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a ellfe IATh MEHAIOTCSI KaXKIbII I'oM, YTOOBI OBLIO CMeIITHee
U dKcTpaBarauTHee. VI KayKAbIHA T'of llepeMOHUSA Harpaskie-
HUSA 3aBepIllaeTcs TPASUIIMOHHOM (pasoii: «Ecau cerogus
BbI He BeIurpaau IllHoOe/IeBCKYyIO0 mpeMui0 — W 0COOEHHO
€CJI BRIUTPAJ — IIYCTh B CJAEAVIOIIeM I'OAy BaM IIOBE3eT
0OJIBIIIE» . DTO OUEBUIHBIN HAMEK Ha TO, UYTO HEKOTOPLIE M3
ITHOOEJIEBCKUX JIaypeaTOB BIIOCJEIACTBUU YAOCTAWBAJIICH
¥ HACTOAIEH HoOeseBcKou Harpaabl. Cpenu HUX, HAIIPUMED,
3HaMeHUuThIN (pusuk Amapeit I'efiM, KOTOPBIA YIOCTOMJICS
IITao6ensa B 2000 roxgy 3a sKCIIEPUMEHTEI C «JIETAIOIIEHN JIsd-
TyIIKoii», a 10 jger coycra moayuna u HobGens — 3a paspa-
0OTKY MeTOoJa MOJIyUYeH!s Ipa)eHOBLIX ILJIEHOK.

HUrak, 8 2016 rogy IlIHoOeIeBCKOM MPeMUN 10 SKOHOMIU-
Ke yIOCTOMJINCEH CIIeIUAINCTEI 13 Benunkoopuranuu u HoBoit
Sesanguu mon pykooacTBoM Mapka Jiiuca. OHu B3AINCH
IOKas3aThb, UTO, C TOUKM 3PEHIA HaOJI0AATe A, TEMHbIE KaM-
HI 00JIaJAI0T OJHUMU YepTaMiU JUYHOCTH, a CBeTJble — APY-
ruMu. 1 B ¢BA3U ¢ 9TUM, HaIpUMep, TeMHbIe KaMHU OIU-
HAKOBOII MacChl PAJOM CO CBETJLIMU MOTYT OI[€HMBATHLCS
HECKOJIbKO merrieBiie. CaMu aBTOPHI IIPHU 9TOM HE CJIUIIIKOM
Cephe3HO BOCIIPUHMMAIOT COOCTBEHHYIO M0 M3YUEHUI Xa-
paxkTepa KaMHel. IX MCTUHHOM 3amaueil ObLIO IIOKa3aTh He-
COCTOATEJIHLHOCTD HCCJIEJOBAHII, COTJIACHO KOTOPBLIM JIIOIU
HAJIeJISI0T YepTaMU JINUYHOCTH Te MM MHbIe OPeHIbl B PeKJa-
Me, «VCIIEIIIHO» IPHUMEHUB JoKa3aTeJIbHYI0 60a3y IOJZ00HBIX
paboT K HemOABUKHBIM 1 JJOBOJBHO CKYUYHBIM O0HLEKTaM.

IIpemurio mo (pusuKe pasmenin ABe IPYIIIILL MCCIeI0BATE-
Jgeit u3 Esponbl. OgHa — 3a OTKPBITHE U 00'BACHEHIE TOTrO
dakTa, moueMy KPOBOCOCYII[Mie HACEKOMBbIe — CJIEIIHU —
IIPEAIIOUNTAIOT HE CBA3BIBATHLCS C JIOIIAALME 0€JIOH MAaCTH.
WccnemosaTesan mokasaau, YTO B IIOMCKAX KEPTBHI CJIEIEHb
OPHUEHTHUPYETCA 0 OTPAKEHHOMY OT IIIEePCTH II0-
JIIPU30BAHHOMY CBETY, W IIPUIILIN K BLIBO-
Iy, UTO CJEIHU II0 KAKOM-TO IpUUYMHE
MIPEAIIOUYNTAIOT OTPAYKEHIEe OT JKUBOT-
HBIX TEMHOII MacTH.

IIpemuto ¢ mepBoii rpyIIoi pas-
IeJIUIN YUeHble, JOKA3aBIIIIe, YTO
n3-3a 9PPeKTOB IOoJApU3aAINU
CTPEKO3bl TOKE€ WCIIBITLIBAIOT
BJIeYEeHNE KMEHHO K TEeMHBIM
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FPAHUTHBIM MOTHUJIBHBIM ILJIH-
Tam. Vdyuas mosapusauio cBe-
Ta OT TpaHuTa Ha BEHTEPCKOM
KJIQa0uIle, MCCJaefoBaTeJan 00-
HApPYKMJIU, UYTO HAATPoObe IO-
JSIPU3YeT OTPaKeHHBINA CBET II0-
YTH TaK JKe, KaK TJIagKas BOJI-
Has IIOBEPXHOCTD, a CTPEKO3HI,
KaK H3BECTHO, JIOOAT JIeTaTb
HaJ BOJOM.

IITHOGeIEBCKAA TTPEeMUS II0 XUMUHU IPUCYKIeHA UHIKeHe-
pam Kommanuu Volkswagen, KoTopas yAOCTOMIACH HATPAIbI
«3a pelleHre mpodJeMbl 3arPA3HeHNs BO3IyXa aBTOMOOMIIA-
MU IIyTeM aBTOMATHUYECKOTO CHUKEHUS KOJIMUYecTBa BHIOPO-
COB Ha BpeMs TECTUPOBAHUSA» — B pe3yJbTaTe HeIaBHETro
CKaHJaJIa BEIACHUJIOCH, UTO «YMEJbIIbI» CHAOIUIN KOMIILIO-
Tep aBTOMOOMJISI IIPOTPaMMOIi, KOTOpasa IIO3BOJANA «00X0-
IUTH» TPeOOBAHUA OTHOCUTEJIbHO BPEIHBIX BEIeCTB B BHIX-
JIOITHBIX Tasax IIPU IIPOBEPKe Ha CHeInaJbHOM CTeHIe, Tle
Y aBTOMOOWJISI BpalllajJnch JUIIL IIepeHne Koieca. Boiexas
JKe Ha Tpaccy, Volkswagen mpojoJiskaa ABIMATL KaK HU
B ueM He ObIBaJio. IlofiMaHHBIN ¢ MMOJNYHLIM, KOHIIEPH YyiKe
COTJIACHJICS BBIILJIATUTDH 32 00MAaH MHOTOMUJIJIMOHHBIE KOM-
meHcanuu u mrpagdel. 3a 3170 u ObLT yaocToeH I1THOOE .

B momunanuu «MeauiiuHa» mobeIUTENAMU 00bABICHEI
HeMeIlKle yueHble 13 ¥ HuBepcurera JIro6exa, KOToOpbIe BbI-
SACHUJIU, UTO UEJIOBEK, ¥ KOTOPOTO UelleTcs JeBasd PYKa,
MOJKET BCTATh Y 3epKaJjia U MoYecaTh IIPaBYIO PYKY, TAKUM
00pa3oM yCHeITHO «00MaHbIBasg» cOOCTBEeHHBIN M03T. K cio-
BY, CAMH HCCJIEOBATEJN CUNTAIOT CBOU BBIBOJbI, IIOATBEP-
JKJIeHHBIe DKCIIepUMEHTOM ¢ yuacTtiueM 20 qoOpoBOJILIEB, He
TaKUMU O€eCIIOJe3HbIMU, KakK
MOJKEeT IMOKAa3aThCsA Ha IePBbIN
B3ryIAn. JlajeKo He Bcerga yza-
eTcd «IoYecaThb TaM, IJe dUe-
IIIeTCS» , OCOOCHHO IIPU HEKOTO-
PBIX 3a00JieBaHUAX KOXKU WU
KOTjJa cJIOMaHHasA KOHEUYHOCThb
CIpATaHA MMOJ THUIICOM.

Cpasy naBe IIpeMUU IPUCYIK-
IeHbl 3a WCCIeNOBaHUSA, TaK




WJIN WHAYe TOCBAINEHHBIEe TeMe
npaBabl u J:KH. IlepBoii u3
HUX — B 00JaCTH IICUXOJIO-
TUU — YAOCTOUJUCDH HCCJIEO-
BaTteau us bemxbruu, Humep-
JaHgoB, 'epmamuu, Kamananl
u CIITA. Ouu ompocuau 1 005
YeJIOBEeK B Bo3pacTte oT 6 mo 77
JIeT, MPEeIJIOKUB OTBETUTD, KaK
YacTo Te JIraju Ha IIPOTsKe-
HUY MUHYBIIIUX CYTOK.

B urore nccienoBaresu mpu-
IIIJIX K BRIBOAY, UTO Uallle Bce-
TO BPYT HOJPOCTKHU, HO HAMOO-
Jiee YCIIeIITHBI BO BpaHbe B3POC-
Jble, HO He IOKUJIbIe JIIOMIU.
ITpu sToM :KiOopuM HpPEeMHUHU CO-
10 3a0aBHBIM TOT (haKT, UTO
yUeHbIe «OIIPOCUJUN THICAUY
JIJKeIIOB, a IIOTOM CaMH PeIllu-
JIU, BEPUTh JIU UX OTBETAM>».

IIpemus mupa, KOTOPOU yI0-
CTOMJINCH cIleruaaucTsl us Ka-
HaObl, TaKyKe 3aTparuBaeT Te-
My obmama. WX mHTepecoBas
¢deHOMEH, 3aCTABJISIONTUH JITO-
Iell TOPUMHUMATh 3a IMIPaBIy
(¢passl, 3Byualiue TIyOOKO-
MBICJIEHHO. A Ha caMoM JeJje
9TO BCEro JIUIIbL Habop OeccBss-
HBIX cJIoB. Hampumep, KaK BBI
MOKeTe Pas3bACHUTH BhIpaske-
Hue: «llenocTHOCTL HEOOBSAC-
HUMOTO 3arjyIlinaeTr 6ecKoHed-
HOCTBH»? ITomoOHEBIE (hpaswl mc-
MOJIB3YIOT BCSIKOT'O poia Marwu,
mpencKasaTeJn UM BpaudeBaTe-
JIU, TbITafomecs (1 Iopoi go-
BOJIBHO YCIIEIIIHO) BBIMAHUTH
JeHBI'M 34 CBOU «YCJIYTH» Y IO-
BePUUBLIX JIIOJIEH.



Eie gBa mmobeneBcKux Jjaypeara, Yapans Pocrep u To-
mac TysiiTec, pasgeanau IPeMUIo II0 OMOJIOTHUHN 34 TO, UTO
00a OHU IIOMBITAJINCH «IOXKUTh B IIKYpPe» PA3JIUUHBIX KU-
BOTHBIX. IIepBBIH IIPOCTO KAKOE-TO BpeMs KUJI Ha IPUPoae,
ImoApaskas MoBagKaM 6apcyKa, BuIAPHI, OJICH:A, JUCHI U AA-
JKe IITUILLL.

A Bot Tomac TysiiTec moiea AaJjbIllie CBOETO KOJJIErH.
On B OYKBAJILHOM CMBICJIE PEIINJ CTAaTh KO3JIOM, 3aKa3aB
ce0e IPOTEe3hbl, UMUTHUPYIOIIE KO3JIHNHELIEe KOIbITA, X OTIIPA-
BuJica B IlIseiinapckue Anbnnl. B KauecTBe 3all{UThI I'0JIO-
BbI ToMac MCIIOJIB30BaJI BeJOCHUIEAHBIN IieM. IIpoBensa
TPU JHA CPeAyu POTaThIX »KUBOTHBIX, TysiiTec MHOTOE y3-
HaJI 0 KO3JIMHBIX MOBaJKaxX 1 JKMU3HU Ha BhICOKOropbe. Ho
ObLJI BBIHYIKAEH PETUPOBATHCS, KOIAA HACTOAIIME KO3JIbI
pennin I03HAKOMUTLCA ¢ HUM IOOJIMKe.

IITHOGEIeBCKYIO IIPEMMUIO II0 JUTEPATYPE MOJYUUJI IIHNCAa-
TeJb 1 sHTOMOJIOT @penpuk I11€0epr, HanucasIInit MeMya-
PBI B TPEX TOMAaX, IMOCBAIEHHELIE TOMY, KAK OH KOJJIEKI[H-
OHUPOBAJI PA3JNUHBLIX MyX. Harpagsl oH yAZOCTOMJICA 3a
ONMCaHNe BCeX «PaJoCTel, JOCTABIAEMbBIX KOJIJIEKI[MOHMN-
poBaHUEM MYX, KOTOpPble MEPTBBI, a TaAKKe MyX, KOTOPhIe
elre "KUBBI» .

Haxomner, B momuuanuu «BocmopusaTues» jlaypeaTaMu cTa-
JU ATIOHCKHUe uccjaemoBaTenn Anyku Xuramuama u Koxei
Anaun, KOTOphIe BBIACHUJIN, UTO IIPEeAMEThI BRITIALAT OJIH-
JKe M KpyIlHee, eCJIM CMOTPEeTh Ha HUX, TAK COTHYBIINCDH
BHU3 T'OJIOBOIi, UYTOOBI CMOTPETh Ha3aJ MeKIY COOCTBeHHBIX
Hor. IIpu sTom s(pdeKT coxpaHaIcd, Jarke eCJU YUaCTHU-
KaM SKCIepHUMEeHTa OaBaJKd OYKM, IIePeBOPaAUYMBAIOIINE
1300paKkeHre B «IPABUJIbHOE» IIOJIOXKEHNeE.

B saxmroueHune oTMeTHM, UTO I[ePEMOHIS HArpaKIgeHIsI
npoucxonuiaa B 3aje Ha 1100 mecT, yKpalieHHOM OyMak-
HBIMHU caMoJeTHKaMu. Kak u B IPOIILIOM TOAY, KasKIbIHA
HOMMHAHT IMOJNyuYnja B Harpaay 10 TpJH. JoJL1apoB — IIpas-
Ia, He aMepuKaHCKUX, a 3UMOA0BUICKUX, YTO PABHO3HAU-
HO 40 aMepUKaHCKUM IIeHTaM.

ITpemunu, Kax 0OBIYHO, BPYUYaJINCh HACTOAIINMMU HOOEJIEB-
CKUMMH JIaypeaTaMu, KOTOPbIE COIVIACHJINCH IIOYUYACTBOBATD
B nnepemonnu, — Hangnu Xepmbaxom (xumusi, 1986), Ipu-
KoM Mackuuom (9KoHOMHKa, 2007), Puuem PobGepTcom
(busuomorusa, 1993) u Poem I'mayb6epom (pusura, 2005).
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Anexcanap POMAHOB
HE3APETUCTPUPOBAHHBIN
ITIOJIBSOBATEJIDb

danmacmuueckuill pacckas

Benbka IleTpoB mepemnpuITHYJI IIapaleT, YXBaTUJICSA 3a
aHTEeHHY 1 B300paJicsi Ha KOHEK KPBIIIIU.

Bnepenu mero, MeTpax B IATHAAIATH, OTMaXUBasd PyKa-
MU 1 Oyxas II0 KeCTH KPAacHBIMU ¢ 0eJloii OTOPOUYKOH callo-
ramu, Hecca [ex Mopos.

Benbka ckaTuica BHU3, yIepcs B orpakieHue, MOBep-
HYJICS M KUHYJICS CJIeIOM.

Hen Mopos mobexkall 10 CJIyXOBOTO OKHAa, Iomo0paJ 1mo-
JIBI CBOEM KpacHOM, ¢ 0eJIbIM BOPOTHUKOM, IIIyObI, COTHYJI-
cA U yepes OKHO HBIPHYJ Ha YepAak.

Benbka mobe:xai Tak OBICTPO, KaK TOJBKO BO3SMOYKHO —
Hena Moposa ynyckaTh OBLIIO HUKAK HeJlb3d, TeM 0oJiee
IIOCJIE TOT'O, UTO CJIYYMJIOCH. A CIYUMUIOCH BOT UTO.

Benska IletpoB pemna yBuzersed ¢ dexom Moposom. He
IS TOTO UTOOBI UTO-TO Y HEro IMOIIPOCUTH, MOXKAJIOBATHCA
uJau, He gaii 0or, moMMaTh, KaK OBITAJINCH CAeJIATh ABa ero
IaBHUX mpuAreins, Butbka m Buramuk. OH JUIIL XOTeEJ
y6eIuThCs, UYTO TOT CYIIeCTBYeT, U CKa3aTh eMy crHacubo 3a
IIpa3THUK, 3a MOJIyUYeHHBbIE OT HETO IOJapKM, HAIIPUMED, 3a
IMoJapeHHyIo Ir'ojl Ha3aj MalmuHKy. MammurHKa, mpaBia, CJo-
MaJjach, HO 3TO ObLJIa MMEHHO Ta MaIlIMHKA, KOTOPYIO XOTeJl
Benbka, u oH ObIJ aOCOJIOTHO YBEPEeH, UTO eCJu Obl OH Y
Hena Moposa ee He mommpocuJi (MBICJIEHHO, HO KaK CJIEIYeT),
HUKaKOI ObI MAaIlIMHKM Yy HEro He OBIJIO.

Bce 3rakombie Benbku gaBuo B lema Moposa He Bepuin.
ToBopuiu, uTo MOJZAapKU Ha caMOM JeJjie TOKYHalT 1 KJa-
IyT mon enky poautenu. leq Mopo3d — BeIAYMaHHBIN mep-
COHAYK — TYT COBEPIIEHHO HU IIPU YEM.

A y ayumero apyra IOpku 6wv11a mHacuetr Hema Moposa
1eJjasi Teopus.

OH rosopmi, uto Hex Mopos — mpuiieserr u3 mapaJ-
JIEJILHOTO MUpAa WJIU ¢ APYyro# miaHeTrbl. TOIBKO BTUM, MOJI,
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MOJKHO OO'BSICHUTH TOT ()aKT, UTO OH BCe IIPO BCceX 3HaeT,
YTO Y HEro CTOJILKO HMOJAaPKOB U IOJAPUTL UX OH yCIIEBAaeT
BCeM, Jla ellle ¥ 3a OOHY HOUYb. [[ake CKa30uHOMY II€pPCOHA-
JKY Takoe He IOJ CHUJIY.

Benbka BceM 1M He BepH.I.

OH ckasajl POIUTENIM, UTO UAET IIPasgHOBATh K IPYTy
IOpke, a cam ycTpoua B 6a0YIIKMHOM KBapTHUpe 3acamgy —
CIIPATAJICS MOJ CTOJIOM M IPUTOTOBUJICH JKAATh.

Hen Mopos, KOHeUHO, IOABUJICA — elre Obl OH He IIO0-
ABUJICS, ecii BeHbKa B Hero TaK BepuJj; HO Korma BenbKa
BBLIE3 U3-1I0J cToJa, ex Mopos BAPYr mOBEpPHYJICA, IIO-
CMOTpeJ Ha Hero HeBUAAIINM B3TJIAIO0M, I'YCTHIM 0acoM Co-
obmm: «HesaperucTpupoBaHHBIN MOJB30BATEb!» , OTOIBU-
HyJ BeHbKY B CTOPOHY, CIeJaJI ABa T’MTaHTCKUX IIara 1 BbI-
IIPBITHYJ B OKHO IIPSIMO C ISATOTO 3Ta’Ka.

Benbka BuITIAHYJ, yBUgea, uro Ilex Mopos okasajca
KaKMM-TO 00pasoM, KaK OXKHUAAJI0Ch, HEe BHU3Y, Ha IIOKPHI-
TOM JIETKUM CHerom acdaiabTe, a HaBepXy, Ha KpPhIIle, pas-
BEPHYJICS U OPOCUJICA CJIEZIOM.

— HesaperucTpupoBaHHBIN MOJL30BATENb, — IIBIXTEJI
BenbKka, mpobupasich uepes 3aBaJeHHBIN CcTapoii MeOeabio
yepmak. — ITO s, UTO JIH, He3apPeruCTPUPOBAHHBIHN ?

OH BBIOpaJICA K BBIXONY C Uepjaka, BRITVIAHYJI — [len
Mopos Heccs o JecTHHUIle BHU3, 00poJa ero pasBeBaJach,
IIamnKa CIIoj3Jia HaboK.

OH BApYT MOKazajics BeHbKe MOX0KUM HAa IIEPCOHAMK O-
HOM KOMIILIOTEPHOM UIPBI — TOT TaK Ke 0e)kaJi, Ieperphl-
TUBas uyepes CTYIeHbKH, TaK Ke padMaxuBaJj pyKamu. B ur-
pe Hy:kHO ObLT0 mpoBecTu Ilema Moposa uepes yCTPOeHHBIE
3JI0eAMU IIPEIIATCTBUA, He PACTePAB IPU 3TOM IIOLAPKMH.

«Ecam a monp3oBarenb, — nymana Beabka, — a ex Mo-
PO3 IMOXO0K Ha MepPCOHAXK UTPLI, MOKeT ObITh, OH 1 IIpaBaa
He HaCTOAMIMHA? »

OH mepemphITHYJ cpa3y IATh CTYIEHEeK 1 IPoopaJ:

— Cro-0-otiTe!

C moawesnHol GaTapeu IapaxHyJiach KOIIKa, lemx Mopos
JKe He ocramoBuicsa. OH gaske He o0epHYJICA — H00eKaJ 10
IBEpHU, TOJKHYJ €e WM BBICKOUMJ Ha YJIUILY.

BeHnbKa BBICKOUMJI CJIeJOM M OTIJISAAEJICA IO CTOPOHAM.
Jliomeit Ha yauie He OBLIO.
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Hen Mopoas yjeneTsiBajl B CTOPOHY HIKOJIBI.

Benbka Opocuics ciemom.

OH mouTH y:Ke mobexkall 40 HU3KOro 3a00pa, KOTOPHIH BCe-
rIla ¢ JIETKOCTBIO OpaJi, OH JasKe yiKe BBITAHYJ PYKU U IPHU-
FOTOBIJI HOI'Y, KOTZIa CO BCEX CTOPOH 3arpoXO0TaJio, CBEPXY
IIOCBITIAJINCHL HMCKPBI, 3aTPeINajio-3allle;Kajo, B OJHOM U3
OTKPBITHIX OKOH Pas3fajIcsa 'POMKUM 00if KypaHTOB — HaCTy-
nua Hoswlii rog.

Benbka Bcras. lex Mopos BAPYyTr ToxKe BCTAaJ.

Bennka, crapasick He IITyMeTbhb, IiepeJie3 uepes 3abop wu,
JIep:Kach KYCTOB, CTAJI OCTOPOKHO IIOAOUpPAThCA K Oerelry.

Yepes HeCKOJLKO IIIaroB OH O0HAPYKUJI, UTO He OJUH, UTO
yepes coceJHUe KYCTHI MapajljieIbHO eMy TOMKe KTO-TO Kpa-
neTcsa. OTOT KTO-TO ObLI B AMKUHCAX, TAKOI'O Ke, KaK BeHb-
Ka, pocTa, B MOXO0KEeM, TOJILKO 00jiee APKOM CBUTEDE.

Bennka zamep. Bropoii mmpeciiefoBaTesib CcTaa IOA0UPATE-
cad K HeMy — BeHBbKa chesas Bui, 4YTo cMOTpUT Ha exa
Moposa, HO Ha BCAKHUI ciayuail mogoopaJ ¢ 3eMJIH JIeABIIII-
Ky ¥ CJKaJ ee B KyJake.

— HesapeructTpupoBaHHBIN IOJIbL30BATENb, — MPOIIEI-
TajJ TOCTh, OKAa3aBIINCh PATOM.

Bennka mocmoTpesa #Ha mero. Ilogymas, 4To KOTo-TO OH
eMy OUeHb HAIIOMHHAET, II0IPO00BaJI BCIOMHUTL KOTO, 11 He
CMOT.

— Yr0? — menorom nepecrpocua oH. — Ilpu yem TyT?..
OTKyZa ThI 3HAEIIb?..
— Bor u a nymao — npu uem?.. — B3JOXHYJ I'OCTh. —

Hukorga HUKaKuX He3aperucTPUPOBAaHHBIX II0OJIL30BaTeIeH
He OBLI0, a TYT BAPYT IMOSBUJICA 1 BCE MCIIOPTILI.

Hes Mopos 3amBuraJ rojioBoii, BUAMMO BbIOMPAs HAIIPaB-
JeHne, U MeAJIEHHO 3allaraj BAOJIb KYCTOB.

Benbka ocToporkHo nBuHyscA caexoMm. lex Mopos ceituac
ObLJI BajKHee, UeM He3HAaKOMBIH IallaH, IIyCTh Jake M 3Ha-
IOIHI IPO «HEe3aperucTPUPOBAHHOIO MOJb30BATEII» .

Hen Mopo3 ycKOpuJI Iar — BUINMO, OIIPEIeINJICA C Ha-
IIpaBJIEHUEM.

Benbka zamiarana ciemom, roctb — 3a HuM. OHU BBIIIIN
Ha cBeT, BeHbKa MeJbKOM B3TJIAHYJ HA BHOBb IPHOBIBIIIE-
ro 1 Pe3Ko BCTaJl. 'opJIio ero c:Kajaoch.

— ThBI... — HaUaJ OH U OCeKCSA — IallaH ObLI IIOXO0XK Ha
Hero. [Ja)ke He MOXO0XK, OH OBLI IIOJTHOM €r0 KOITHUEH.
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— f — »To moUTH TBHI, — COTJIACHUJICA TOT, CJeNs B3TJIA-
nom 3a Ilemom Mopo3oM u mOAIpHITUBAs HA MeCTe.

— A... Kak?.. ITouemy?..

— Viiger! — xKpukHyJ BAPYT Benbka-sTopoii. — Xoxay!

OH notanya BeHbKY 3a co0oii, u oHHu mode:xkanau. Hepes
IMKOJILHBIN ABODP, Uepes CTaANOH, Uepes Trapasku U MapK.

Ha 6ery BenbKa-BTOpPOIi paccKasaj, 4YTO 30BYT €ro TOXKe
Bennka, HO (hamuiusa ero He IleTpos, a IleTkoB, 1 uTO OH U3
mapaJiieJIbHOM, cocenHeil ¢ BeubKuHON peayibHOCTH. Mup
ero 0ojiee pa3sBUT TeXHUUYECKU U B HEM y:Ke JABHO HAIILIU
cIIoco0bBI IIepeMenIaTbea MeKay peadbHocTaMu. Hu om cam,
HU Te, KOT'O OH 3HaeT, HUKorga B lema Moposa He BepuiIu.
Berperurnea ¢ lenom Mopo3oM — Ha UTO, HaKOHEII-TO, pe-
mujacs cerogus BeHbka — oH, Bernbka IleTkoB, perrmica
elrle IATH JIeT Hasal, KOTJa IOoIleJ B MepBLIil Kiacc. He To
YTOOBLI BCTPETUTLCA (OH-TO BCerma 3HaJ, YTO HUKaxoro lema
Mopo3sa He cyIecTByeT), a IPOBECTH SKCIEPUMEHT, B X0Oe
KOTOPOTO 9TOT (haKT U AoKasaThb. ¥y 0equThcd, TaK CKa3aTh,
B IIPaBUJILHOCTU CBOUX BBIBOAOB HacueT llema Mopo3sa.

IKCIepuMeHT OH IIPOBeJ, yoemauycs, gokasaa. I momy-
MaJ BAPYT (1 KaK 3TO TaKas IIPOCTasd MBICJIb HUKOMY PaHb-
e He TMPHUIILIa B roJoBy?!): uTo, ecau caenath [lega Mopo-
3a camomy? CeKpeT BEUHOTO ABUTATEJISA B X MUpPe OBLLI JaB-
HO OTKPLIT, IIPOrPpaMMUPOBATEL M KOHCTPYUPOBATEL IleTKOB
yMeJI.

Hen Mopo3 y Hero mojyuuJics 4YTo Hajmo. Be3oTKasHbIH,
BEUHLI, CIOKOMHO IepeMeIlaoIuiica 13 PeabHOCTH B pe-
aJIbHOCTh, TOYHO W 0e3 OIIMOOK IIOMEIMAOIUI IO eIKY
KYIJIeHHbIe POAUTEIAMU HOJapKu. SHAIOIIUI BCe PO BCEX
Jrofneii, Ipo Bce peaJbHOCTH, Yepe3 KOTOPhIE OH yiKe IIPO-
II1eJI, 3HAIONINI BCce HOBOTOJHUE JKeJIaHusA. JTaKasd UMUTA-
A OJIS TeX, KTO BCe-TaK! BepuJ U Kejay yoeautbesa. Ko-
poue, s KUTEJeH TeXHUUeCKH 00Jiee OTCTAJIBLIX MUPOB (TyT
ITeTKOB CMYIIIEHHO TOKAIILIS).

B ux mumpe, ckasaja oH, XOTh BO BCE 9TO IIOUTH HE BEPHT,
HO UYJKHe JKeJIaHUsS YBAXKAIoT.

W Temeph sTOT BeuHblil 1 6e30TKa3HbIN [leq Mopos BaApyT
coerxas. Yeugea BeHbKYy — u y Hero mpousoites cooii. Mo-
JKeT, cOOil IPOM30IIeS 1 He n3-3a BeHbKM, MOKeT, eIle II0
KaKoli IpuYnHe, HO B JIIOOOM caydae HYKHO 9Ty IPUUUHY
BeIACHUTH U lema Moposa ocTaHOBUTH, MHAYe OH Tak U Oy-
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IeT 6eraTh MO PeaJbHOCTU U MCKATH, KOMY BPYUUTHL HOJA-
pok. Cynsa mo BceMy, OH HINET «HEe3aperucTPUPOBAHHOTO
IMOJIB30BATENA» , XOTSA caM (haKT HAJTUUUSI TaKOTr'0 MOJIHL30BAa-
TeJid HeBO3MOKeH. Bce mosib3oBaTeim — TO €CTh JKUBYIIHTE
B PEAILHOCTSX JIIOAM, — IIOSABJASICH Ha CBET, IPOXOLAT aB-
TOMaTHYeCKyIo peructpanuio. [Ipunnun padotse! [ema Mopo-
3a TaKOB, UTO He IIPOMTHU ee OHU He MOTYyT — OH, IIeTKOB, 3TO
TOYHO 3HAET, OH caM IIKCAJ aJTOPUTM, CAM BCe HAaCTpauBaJl
1 cobmpaJ.

BenbKy oT ycabIIIanHoro 6pocajo To B JKap, TO B XOJIO/I.

Cuauaja o IleTKoBy He moBepuJ. A IMOTOM IIOBEPUIT —
oueHb YK IleTkoB OBLT Ha HeTo MOXO0JK, OUEHb YiK BCe 3BY-
yajo yoeguTeIbHO, OUEHb YK XOPOIIO BCEe YCJLIIIaAHHOE
YKJaAbIBAJOCh B OOIyI0 KapTUHY, a K TOMY ’Ke HeBO3-
MOJKHO OBLIO Jaske IMIPeJCTAaBUTDL, 3aUeM U AJIA Yero Iomoo0-
HOe HYKHO IpuAyMbIBaTh?.. Kopoue, B obImiem, oH Bce-
TaKu IIOBEPUJI.

He moBepus Tonbko B To, uto [ema Moposa Ha camMoM
Iejie He CYIIeCTBYeT.

— Mosxer, BuHOBAT IIpuileseln? — crapocuy BeHbKa,
BCIIOMHUB paccy:kaeunud IOpku u sKejad moKasaTh, UTO XO-
TS OHU B CBOEH PeaJIbHOCTH OT APYToii pealbHOCTH TEeXHIU-
YeCKH OTCTAJM, HO TOKe Koe-uTo ImoHuMaoT. — Heueo-
Bek. IlosTomy TBO#t [leq Mopos 1 He MOKET OIIPeAEIUTh.

— He-a, He MoxxeT ObITh, — oTMaxHyJcA IleTkoB, mepe-
MIPBITUBadA ITapKOBYIO JaBOUKy. — Bce yuTeHo, masKe IpH-
IIeJBIBI, A K TOBOPIO.

OH BBITAIIINJ U3-IIOJ CBUTEepPA ILJIAHIIET U Ha XOIy IPH-
HSJICSI BOAUTH 110 HEMY HaJIbIIeM.

Onu npobe:kanu 1o aJjijiee, BRICKOUMJIN 3a BOPOTA IIapKa
Ha IJIOIAAb.

Hen Mopos cTosn mocpeny IeHTPAIbHOM ILJIOIIAAN OKO0JIO
OT'POMHOII €JIKU.

IInomianb, HeCMOTPS Ha TpPa3mHUK, Oblaa mycta. He 66110
IasKe MAIIWH, a4 B BRIXOASIINX Ha IJIOIIAAb OKHAX JOMOB
He TopeJI CBeT.

Pebara moxbesxkanu oamixe.

BeHbKa CIIOTKHYJICS, YCJIBIIIAN, KaK, TOMKe CIIOTHIKAsCh,
BCKpuKHYJ IleTKOB, 1 00HapyKUI BAPYT, uTo Hex Mopos
He OJWH, UTO UX ABO€ — U 9TU ABOE CIIOKOMHO CTOAT HAIIPO-
THUB APYT ApyTa.
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— Bugan!?.. — xpukuyn ou IleTKoBy.

TyT e COOTKHYJICA ellle pasd, cHoBa mocmoTpea — Iexn
Mopos onATh OBLT OJMH.

— Ilokasanoch! — yBepeHHO KPUKHYJI IIleTKOB.

— HesaperucTpupoBaHHBIA HOJb30BATENb, HALO Ke, —
BopuaJg /lex Mopos, Korga oHu mombe:kanu. — ITO A-TO —
U1 He3aperMCTPUPOBAHHBIN IOJIb30BaTeNb? OPUreTs.

Pebara ocramoBunuck. Hdex Mopos cmoak. IleTkos mo-
CMOTpeJI B ILJIAHIIIET.

— XM, — YAUBJIEHHO CKas3aJ oH. — HuKaKoro mesaperu-
CTPUPOBAHHOTO MOJbL30BATEJA OOJILIIIE HET.

Benbka yBumesn, kak cmorput Ha IletkoBa Hex Mopos,
U 110 B3TJIALY ero, II0o yJILIOKe Ha rybdax, Io KPacHBIM IIfe-
KaM ero BAPYT IIOHSJ, UTO 3[eCh TOJbKO YTO IIPOMU3OIILIO,
MIOHAJ, OTKYyJa B3AJICA S9TOT CAMBINA IMOJL30BaTeJIb U KyAa
nesacsa Bropoit Iex Mopoas.

ITonwsoBaTenem m OblT 3TOT Hacroaiuil Hex Mopoas,
a TOT, BTOPOM, caesaHHbIl IIeTKOBBIM, MCKAJI €TI0, YTOObI
OIpPeNeJUTh, KTO 3TO TAKOM, M BPYYUTh €My IIOJaPOK.

Bennka mocmoTpes Ha BeHbKY-BTOPOTO U IIOHSJ, YTO TOT
HUKOIJA eMy He IIOBepUT. UTo OH AJIA Hero JIUIIb IpeacTa-
BUTEJb TEXHUUECKU OTCTAJON PeaJibHOCTU, I'Je HEKOTOPhIe
BEPAT B CKa30UHOIo mepcoHaxka. W make ecyi 53TOT, BO3BBI-
mIaoIuiica mepen HuMu Hactoamuil [lex Mopos momsiTaer-
ca IleTkoBa KaKuM-TO oOpa3oM yOeauTh, UTO OH IIepeMec-
THUJ cefiyac CBOIO MMUTAIIUIO TyAA, TJe OHAa JeHCTBUTEJILHO
HYKHA, Y HEro BCe PABHO CAEJIATh 9TO He IOJYUYUTCH.

— Bce mopMmasnbHO, BCce paboTaeT, — YAOBJIETBOPEHHO
ckasaJ IleTKoB, IMIJIEIIHYJ IO 9KpaHy Jamoubio. — IIpocTo
KaKo#-TO TJIIOK.

IIpossyuaso sTo BUHOBATO, BpOoJe KaK y Hero, y uejioBe-
Ka, Y KOro Bce Bcerga paboraer 0e30TKa3HO, V MapHS TeX-
HUYECKU Pa3BUTOI0, IPOCTO BYHAEPKUHIA, €CJAN CPABHIU-
BaTh ¢ BeHbKOM, 1 BAPYT KAaKOH-TO TaM IJIIOK.

Hen Mopos cBepKHYJI I'Ia3aMU, BBITAIIUJ M3 MEIIKa ABa
IIePeBUTHIX BEePEBKOU cBepTKa. IIporsanyna pedaTam.

— TeI 3T0... Toro... I X Tebe He 3THU... — HaUYaJI OBLIO
ITeTKOB, HO BCe-TaKMu B3JI.

BenbKa ToKe B3 HOJAPOK M IPUMKAT K I'PYAHU.

ITeTkoB cMyIlleHHO MOKAILIAN, TocMoTpes Ha Ilega Mo-
posa, moToOM Ha IIJIAHIIET 1M CKas3aj BOPUJINBO:
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— Wau paboraii. 3pa a Tebsa, UTO JU... caean?..

Benbka uyTh He 3acMesyicsa. XOTeJl CKa3aTh, UTO HUKTO
atoro [ema Moposa He genaj, 4TO TOT chaeJsajy cebsa cam,
a TOuHee — 9TO OHU eTo cleJiajiu, Bce BMecTe, co0o0Ia, Bce
Te, KTO B Hero sepui. Bce, naske BeHbKa-BTOpOiT — moTOMY
YTO Ha CAMOM JeJie BepuJI He MeHbIle, UeM OCTaJbHbIe, He
MeHbIIIe, UeM JI000M BepAIUi 13 BeINKOr0 MHOMKeCTBA Ia-
palaelbHBIX MUPOB — TEeXHUUYECKH PAa3BUTHLIX HJIN HET.
ITo-cBOEMYy, HM 3a UTO 3TOTO He IIPHU3HABAs — HO BEPHJI.
3aueM OBI OH CTAJI TOTZA €T0 MCKATh U TeM 0oJiee JeJiaTh ero
UMUTAIUIO?

W meBa:xHO, Kakoi oH, llex Mopos, HacCTOAIINT NN UMU-
ranud. Ba:kHO, 4YTO ueM 00JbIlle THI IPO HEeTo AyMAaellb —
BepsA WJIU HET, — TeM OOJIbIlle IITaHCOB y Te0A ero BCTpe-
THUTb...

B ob6miem, rosoputs BeHbka Huuero He ctaa — IleTKos
BCe paBHO ObI ceifyac eMy He IIOBEPI.I.

Cam moramaercs, ckasaj cebe Bennka. Bepuercsa momoii,
pasBepHET mOoAapoK, HAUHET UCKATh TOT'0, KTO eMYy ero Ioja-
PHJI — OH Ke JO0JI)KeH OBbITh KYILJIeH B MarasuHe! — He Haii-
IeT, IpusHaeTca cede, UYTo pUryp y eIKU Bce-TaKu ObLIO JBe,
¥ IIOMMeT.

Benbka ckazain [Ieagy Moposy BeXJINBO:

— Cmacubo, — moaymas u gobaBui: — 3a IMOJApPOK, 3a
Ty MaImuuaKy. M BooOIIIE.

Hen BasKHO KMBHYJ U YJIBIOHYJICA.

ITeTrkoB HeyBepenHo nmocmoTpes Ha Hema Moposa, morom
Ha BeHbKy — B ero B3rjsAje MPOMeJbKHYJA KaJloCTb, OH
CJIOBHO T'OBOPHUJI: O0BACHSJI JKe Tebe, 00bACHS, a THI...

ITorom GypkHYI:

— Cnacuo6o.
Benbka u exq Mopos moHHUMA0IIE NePEerJasaHyJINCh.
«HezapeructpupoBaHHBIN ITOJH30BATENbY, — XUXUKHY.JI

mpo cebsa BeHnbka.

ITleTkoB Haxkas majblleM Ha SKPaH MJIAHIIETAa U CTAJ ObI-
cTpo TaATh B Bo3ayxe. llenq Mopos yabIOHYJICA U TOXKE —
0e3 BCAKUX HAKMMaHUUA — HaUaJl TasiTh B BO3AyXe.

Benbka KpukHyJI:

— Cnacu6o!

A 1IOoTOM pasBepHYJICA U COBEPIIEHHO CUACTINBLINA OTIIPA-
BUJICSA K cebe JTOMOIA.
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B 3toM Bbinycke MNBb Mbl NOroBOpPMM O TOM, Kak
NMOCTPOMTL LIArOXo/, MOMOXKET NM NPM NoXKape
apTMNnepMs, KOMY HY)XHbl PaCTBOPMMble
6aTaperKn M MOXKHO M MObGMAM3OBaTL
MMKPOOOB Ha nonesHoe feno.

AKTyaJbHOE TIPeajoKeHue

LLIATAET LUATOXO[,

B «FOT» Ne 7 3a 2016 r. MBI paccKasajan BaM, KaK MOXK-
HO TIIOCTPOUTEL MOJEJb IIaroxojga Ha OCHOBe MeXaHuU3Ma
Kiaanna. Ogmaxko He AyMaau He rafajii, UYTO HEKOTOPhIe 13
HAIIINX YUTaTeJell olepeadaT Hally nybankainuio. Ho BbIIII-
ago mmenHo tak. Ha III Bcepoccuiickoii KoH(pepeHIIUUN
«lOHble TexHUKHN U mM3o0peTaTean» yUdeHHUK 9-To Kjacca
rumuasuu Ne3 B Akagemropoake r. Hopocubupcka Esre-
Huii lIlykuH npeacTaBuJ M3TOTOBJIEHHYIO UM MOJeJb Iia-
roxXoJla ¥ paccKasaJjl cJaeqyIolue moapoOHOCTH.

«[laramoImine MeXaHH3MBI IOKA HE CTOJb IPUBBIYHBI
IJsd Hac, KaK KOJIeCHbIe U I'YyCeHWUHLIEe, — HauvaJ CBOH
pacckasd EBrenuii. — Ho maroxossl “MeOT pAl IpeuMy-
II[eCTB, KOTOPhIe AeJIaI0T 9TO HaIpaBJeHUe MepPCIeKTUB-
HeiM. IIlararominii MexaHn3M MOXKET IepellarunBaTh uepes
pasanuyHbIe IPEIITCTBUA, CIIOCO0eH B30MPATHCA IO CTY-
ImeHbKaM, He OYKCyeT, 9KOJIOTUUHee B ILJIaHe BO3HeliCTBUS
Ha IOYBY U II0 YACTU CO3MAaHUSA MbIJIEBOTO 00JIAKaA» ...

IIo ero MHEHMIO, MCIOJb30BAHNE IMAaroxXod0B MOJKET
OBITh OUEHL IEPCIEKTUBHLIM IIPU MCCJEeTOBAHUU APYTIUX
miaHeTr. B mepByio ouepenb IMOTOMY, YTO TaM HET JOPOT.
Bo-BTOpLIX, B IIpollecce ABUKEHUS Hen30eKeH KOHTAKT
¢ abpa3MBHOM MIBLIbIO, B Pe3yJbTaTe Uero X0J0Bas YacThb
T'YCEHHUYHOTO 1 KOJECHOTO TPaHCIOPTa IMOJABEPKeHa WH-
TeHCHUBHOMY H3HOCY. ¥ IIAraioinero MeXaHW3Ma IPOoIIe
M30JMPOBATEH KJIIOUEBLIE YV3Jbl, CAeJaTh TaK, UYTOOBI B HUX
He II0IIajajia IbLIb.

KoHcTpyKIus I1aroxoja JOIMyCKaeT M3MeHeHNe IJINHBI
U IPOIOPIUN «HOT», PACCTOIHUSA OO ITIOBEPXHOCTU IIOUYBEI,
cMellleHle IeHTpa TaxKecTru. Takasd M3MeHUYNMBOCTh, MJIN
BapMaTHUBHOCTL, OCOOCHHO eCJI OHA OCYII[eCTBJIsIeTCcsa 0e3
BMeIllaTeJIbCTBA YeJI0BeKa, — XOPOIIlee CBOMCTBO IIPH IIpe-
OJI0JIeHUY IPENATCTBUM, a TaKKe Ha MOAbeMaXx U CIIyCKaX.
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Cxema
MOAKJII0YEHU A
MEeXaHu3Ma
mIaroxoaa

K miaTgopme
Arduino.

Iteaduino UNO

Bmpouem, mojie3Hbleé BO3MOYKHOCTH IITaroxX0J0B MOTYT
OBITH MCIIOJIL30BaHBI W B IIpeAesiax Harlei miaaHeTbl. I1o-
uytn 70 % TeppUTOPUM HAIIeH CTPAHBI HEJOCTYITHO IJIS KO-
JIECHOT'O TPAHCIIOPTA, a4 TaM, I'le HET JOPOT, BIIOJHE MOYKET
IIPUTOAUTHCS IIIaTOXO0]I.

Ha ceromuamniauii 1eHb N3BECTHO HECKOJIBKO ITAraioninx
MexaHu3MoB. [lepBrhlil MmIaramoInii MeXaHu3M, KaK U3Bec-
THO, 0L n306peTeH [TahuyTem JIbBoBUueM YeObIIIIEBLIM,
¥ HA3BIBAJICA OH «CTOMOXOIAIIAS MAIINHA» . KOHCTPYKIIUA
KnaanHa nMeeT MHOKECTBO IPENMYIIECTB IIaraoIiero Me-
XaHU3Ma, ITOCKOJIbKY He TpeOyeT yIpaBJIeHUsA ero ABUTraTe-
JIIMH CO CTOPOHBI MUKPOIIPOIIECCOPOB, IPUUEM KOJUIECCTBO
9TUX ABUTATEJEN MOKET ObITh YMEHBIIIEHO II0 CPaBHEHUIO
C IPYTUMHU BUAAMHU TEXHUKMU.
Mexaunsmbl, paspaboTanHbIe
TOJIAHICKUM WHIKEHEePOM-Iu-
saitHepoMm Teo fAmceHom, BocC-
XUMIAI0OT CBOUM COBEPIIEeH-
CTBOM, B HUX BOCCO3JaHA Me-
XaHNKa [OBUMKEHUS IKUBBIX
CYIIEeCTB.

EBrenuii mpoaHaJIn3upoBaJl
BMECTE CO CBOMMU HAYUHBIMU




pyxkoBogutenamu JI. B. llembanoBoit u 0. f. dembsaHo-
BBIM JOCTOMHCTBA M HEJOCTATKHU T€X WJN MHBIX IIaroxo-
moB. Ha mx ocHoBe 1 OBII cO3maH TMOPUIHBIN IMTararloIiui
MEXaHU3M.

«MpbI BHECIM M3MEHEHHNSI B KOHCTPYKI[UIO IIAraiolnero
MeXaHN3Ma, PA3HECJU PhIYard U 3aKPenujn UX HOomapHo,
IJIA mepefavyy Bpalllalomiero MoMeHTa J00aBUJIU IIeCTep-
HU, — pacckasay Esrenuii. — Ha menTpaabHyIO IIIeCcTep-
HIO U3 IJIACTHKA IIOCTYIIaeT BPAIMAIOIIUA MOMEHT, KOTO-
pBIii mepemaeTcda ABYM IPUBOAHBIM III€CTEPHSIM, HEIOC-
PEeICTBEHHO OCYIIIECTBJISIOIINM ABUKEHUSA PhIUaroB HOTH.
3a cueT KpeIJieHuA 9TUX IIecTepHeld B MpoTuBodase IBU-
JKeHre HOT HPOM3BOAUTCS IomepeMeHHO. IIpumeHeHUMe
KOMOMHHPOBAHHLIX IIIeCTepHEHl pasJIMUYHOTO AUaMeTpa
IaeT BO3BMOKHOCTD CeJsaTh pabounii Xxo 0oJiee IMIaBHBIM,
a BpeMs HepeaBUKeHUA II0 BO3AYXY (X0JIOCTOI XOI) Cy-
IITeCTBEHHO COKpAalljaeTcsa, UTo obeclmeunBaeT MAaIlllnHe ycC-
TOUUYUBOCTD» ...

3a mecsar paboTsl EBreHmii mOCTPOUII JeHCTBYIOIITYIO MO-
IeJib IIaroxona, yIpasjleHne KOTOPOii OCYIIeCTBIIIeTCI Ha
ocHOBe mraTdopmsel Arduino, u errfe pas IoKasaj Ha IpPaK-
THUKe, YTO TAKOU IIaroxoji BIIOJHE CII0COOeH MBUTAThLCA Ca-
MOCTOATEJbHO. 3aMeuaTeJbHasd paboral

Pasoepemcs, He TOPOIACH...

OlFOHb MO OIr'HKO

BukTtopusa Crkopoxomosa us r. Tyma npeajaraetr 60poTh-
Cs C JIECHBIMHU TOXKapaMi, KOTOPBIX ObLIO HEMAJIO IIPOIIIe/-
UM JIETOM, C TIOMOIIBIO... apTujaepun. « Hago HaUMHUTH
CHapAABI OTHETACAIUM IIOPOIIKOM W OTKPBITH OTOHB IO
ouary Inoskapa ¢ IIOMOIIbI0 aPTUJIJIEPUH, a ellle Jydlle —
YCTaHOBKAMM 3aJITOBOTO OTHSA, — MHUIET OHa. — U mokap
OyaeT oueHb OBICTPO IIOTAIIEH» ...

BukTtopusa mpaBa — Takoii crmocob 60pbObI ¢ ITOoMKapaMu
B JIECy BIIOJIHE IIPMMEHUM Ha mpakTukKe. MbI yiKe KaK-TO
MUCAJIH O ero BO3MOKHOCTAX. Ho BOT BaM ellle ofHa HeaaB-
HAA paspaboTka. AmMepuKaHcKasd Kopmopamus Boeing
1300pesia 1 3aIaTeHToBaIa IPUHIININAIBHO HOBEI CIIOCO0
0OpPBOEI C JIECHBIMU IIOKapaMu, coobImaeT »KypuaJya Popular
Mechanics.
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Ilo pmamEBIM KoOMIIAHWNU,
cHApsAN, HAaUMHEHHBIH Bellle-
CTBOM, 3aeP KUBAIOIIUM Pac-
IIpOoCTPaHeHre OTHs, IIpeJia-
raeTcsl Tak)ke CHaOKaTh Taii-
MepOM, BBICOTOMEPOM, aKce-
JIEPOMETPOM, IIPUEMHUKOM
GPS, a emle gaTunKamMu IaB-
JIEHUS U TeMIIepaTypbl Jnbo
YCTPOMCTBOM, IO3BOJIAIOIIUM 3aMEPATh PACCTOSHIE, IIpe-
OJ0JIEHHOe UM IIOCJe BbLIETA M3 IYIIKHW. Y YUNTHIBAS JAaH-
HbIE C 9THUX M3MEPUTEJIbHBIX HPHUOOPOB, CIEINAJIbHELINA Me-
XQHU3M IIPOU3BOJUT HOAPLIB MJU PACKPBLITHE BHEIIHEMH
000JIOUKY CHapsAIa, IIOCJIe UYero PACHbLIIETCA HaXoaIee-
Cs BHYTPH OT'HE3aIl[MTHOE BeIleCTBO.

IlonaBaa 3asaBKyYy Ha maTeHT, pupma Boeing ormerua,
YTO TYIIIEHIE JIECHBIX IMOXKAPOB C MCIIOJb30BAHNEM CaMO.JIe-
TOB Y BEPTOJIETOB HE IO3BOJIAET JOCTATOUYHO OBICTPO HOC-
TABJIATL B PAMOH IIOMKapa MaTepuaibl, 3aJePyKUBAIOIIINE
pacopoctpaHenue oras. CorjgacHo IoAcuUeTaM dKCIIePTOB,
IJIs TOTO YTOOBI JIOKAJN30BATHL HEOOJILIIION IOMKAD HA ILIO-
mazau 28 akpos (0,11 xm?), TpebyeTcss COPOCUTE ¢ BO3AyXa
oKo0J10 6 469 rasnouos (24,5 ThIC. JI) BOALI UJIM WHOTO Be-
II[ecTBa, KOTOPOe OCTaHABJMBAET JaJibHeHIee IPOABUKe-
HUe OTrHA. YXOIUT Ha 3TO 60e3 MaJoro 8 uacoB, a 3a 3TO
BpeMs Or'OHBb CIIoco0eH oxBaTuTh yaxke 100 axpos (0,4 Km?),
IMOAUEPKUBAIOT dKCIIEPTHI KoMIaHuu Boeing.

Cyzna 1mo BcemMy, OHI PACCUMTHIBAIOT, YTO OOCTPEJI I'Ops-
II[ero yyacTKa Jeca M300PeTeHHBIMY UMY CHAPALaAMH II0-
3BOJIUT T'Opas3go OBICTpee OCTAaHABIMBATL IIPOABUKEHIE
OTHSI, IIPX DTOM He HOoABepTras yrpose JKU3Hb COTPYIHUKOB
9KCTPEHHBIX CJIYHKO.

Ecth nmea!

PACTBOPUMBIE EATAPEMKIA?

«Mpesa moa ouens mpocTta, — murieT HaMm u3 Cankt-Ile-
Tepbypra Tarbsana IlepesemeniieBa. — CkaKy uYecTHO,
MHe ee IMOJCcKasaja TejiepeKjiaMa, rae 6e3 yCcTaan IMOKaskl-
BalOT, KaK B Boje 0e3 ciiefia pacTBOPAETCSA BTYJKA OT PY-
JIOHA TyaJeTHoIi Oymaru. MHe KaXeTCs, MOMKHO IIOLY-
MaTh, KaK CJeJaTb PacTBOPHMMBIMHU MCIIOJb30BaHHBIE

55



N JJIeKTpUUYEeCKHre Oarapeikwu,

& " ' 3HAeT KyJa eBaTb. XOPOIIO

\! Smwor XOTh B IIOCJeJHee BpeMsa BO
J.“ } KOHTelHepsI A5 sHeprocode-

# peramoIiux JaMI M HCIOJb-

TeM IIpeAmoJaraeTcs OTHPABJIATL Ha mepepaborky. Pa-
CTBOpPUMEBIE OaTapeiiku, HaBepHOe, WM NepepabdbaTLIBATH

TaTbsAHa, HABepPHOE, He 3HAJIA, UTO 3aTPOHYJA BecbMa
JKMBOTPEIEIyIyo TeMy. Hamm sKcoepTsl, HaImpumep, Io-
pecyeT crerciyK0bl, paspabaTbIBalOIe CeKPEeTHLIE YCT-
poiictBa. Te camble, KOTOpPBLIE B CIydYae HEOOXOAUMOCTHU
pacTBopuTH 0e3 ciaexa.

Emte, okasnsiBaeTcs, chefo0HbBIe OaTapeK OUeHb MHTe-
TaTUNKU-THAII0NNA OIS KOHTPOJISA, CKasKeM, KMCJIOTHOCTHU
B JKeJIYIKEe U IIPU UHBIX IaCTPOCKOIIMUYECKUX IIPodIeMax.
TPaKTy, TPAHCIUPYA HAPYKY HeoOXoaummyio mHbopMa-
I[M0, & IOTOM OBbI PACTBOPUJICSA B OpPraHU3Me.

JeHun yske crenanbl. [lokTop Kpucrodep Berrtunrep co
cBoelt KoMaHgou u3 Y HuBepcurera Kapueru-MesoHa pas-
€eCTh B HaIllell KoJKe, BoJIOcaxX W Ijasax. B cocTraB sHepro-
9JIEMEeHTa BXOLAT U JPyIre 0MOCOBMECTHMMbIE MATEPUAaBbI,
HUHOBadA OaTapeiiKa MOKeT IMUTATL YCTPOMCTBO MOIIIHOC-
ThIO B D MBT B Teuernue 18 uacos, a 3aTeM IOJHOCTBLIO Pas-

KOTOpbIe HUKTO TOJKOM He
l \ IBOpPaxX CTaJu IOABIATHCS
AN 30BaHHBIX Oarapeek. MIx 3a-
IIPOIIIE » ...
KOIIaJINCh, UTO U PACTBOPUMBIX OaTapeeK oueHb MHTE-
MOXKHO OBLIIO OBbI OBICTPEHBKO YHUUTOMKUTh — K IIPUMEPY,
pecyioT MeIWKOB, KOTODPbIe HCIOJb3YIOT KOMHIaKTHBIE
Chemo0HBIN CeHCOP IIPOIeJ OBl IO MUITeBAPUTETHLHOMY
Camoe mHTepecHOe, UTO MePBbIe ITaru B JaHHOM HaIlpaB-
paboTayiu 6aTapeiiKy U3 MeJlaHWHA — IIUTMEHTa, KOTOPbIiH
BpOJie IBYOKMCH MapraHiia, Meou u sKeJsesa. Takaa meJa-
JIaTaeTcs OPraHU3MOM.

Panmuonaausamusa

MOBUJTIMSYEM MMKPOBOB!

«Ha ypoxe Omojormm B IMIKOJIe MBI paccMaTpPUBAJIHN
«OpPOYHOBCKOE ABUKEHIE» MHOMKEeCTBA OAKTepUil U IPo-
CTEHINNX MUKPOOPTaHN3MOB, OECIOPALOUHO IIepeMeIato-
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IUXCS B Kaiie Boabl. Y A momyMasa BOT O yeM. Xa0THhU-
HOCTh TAKOI'0 ABUKEHUA IIOAPa3yMeBaeT TO, UTO SHEePIrus
OT JBUIKEHUSA OJHOM OaKTEePUUM KOMIIEHCHUPYETCS SHEePIH-
el ABM)KeHUA Apyroi 6axtepuu. OgHaKO, ecau ObI yaa-
JIoCh ODAaKTEepPUU «BLIAPECCHPOBATL», 3aCTABUTL UX IBU-
raThbCsA B OJHOM HAIIPABJEHUM, TO IOJYUYHJICS ObI CBOCOO-
pasHbBIN OmoreHepaTop. I BOT TOJBKO IIOKa He 3HAI0, KaK
HAYUYUTHCA PYKOBOAUTL OaKkTepuamMu. Moiker, BaM U3BeC-
TeH TaKoii cuoco6? »

TaxkoBo comep:xkanme nucbMa KEiaenbl BakimeeBoil m3
r. Kpacuomapa. IM oueHb 3aMHTEPECOBAJINCH HAIIN 3KC-
mepTel. 1 BOT UTO UM yHayioch o0HapyKuTh. OKasnIBaeTcd,
yuenbie 13 OKcPOPACKOro yHUBEPCUTETA HAIIINA JOCTATOY-
HO IIPOCTOIi c1oco0, IMO3BOJAIOIINN 3aCTaBUTL OAKTEepPUU
JIBUTATLCS OPraHM30BaHHO.

Wx xkporeunas 6mocTadIlA COCTOUT 13 64 MUKporeHepa-
TOPOB, YCTAHOBJIECHHBIX B BUE MaTPUIlLbl. MHOroOUnCIeHHAA
rpyimma 0axkTepuii, IOIaB BO BHyTPEHHee IIPOCTPAHCTBO Ta-
KO pemIeTKU, CIOHTAHHO HAUYMHAET ABUTATLCA YIIOPSALO0-
YeHHBIM 00pasoM, TaK, UTO COCEIHIE POTOPhI MUKPOTreHepa-
TOPOB BPAIIAIOTCA B IIPOTUBOMOJIOMKHBLIX HAIIPABJIECHUAX.
U ¢ TakuM ypPOBHEM CAMOOPTaHU3AINU CHUCTEMY YKe MOK-
HO paccMaTPHUBATh B KAUeCTBe MCTOUHUKA DHEPIUU.

CorJyiacHO HMOJIYyUYEeHHBIM HAHHBIM, TaKMe «0aKTepHuaib-
HbIe CTAHIIMN» CIIOCOOHBI 00ECIeUNTh SHEePrrueil MIUKPOCKO-
MUYecKe IBUTATEJIM, IPOIeCChl CAaMOCOOPKM Pa3INYHBIX
MUKPO- 1 HAHOYCTPOHCTB U MHOTOE APYroe, UTO Tpedyer
CTa0MJIBHOTO UCTOUYHUKA dSHEPTUU HEeOOJIBIIION MOIITHOCTH.

«Cmmoco6HOCTh IPeodpa3oBaTh B SJIEKTPUUECTBO KPOIIIey-
HOe KOJIMUYECTBO MeXaHNYeCKOIi pabdoThl, IMPOU3BOAUMOI
0aKTepHaJLHONM CUCTEMOI, OUeHb BaYKHO IJA JaJbHeHIIe-
ro IPOABUMIKEHUS IIeJOT0 PALA TEeXHOJOTHUH, — CUNTAaeT
moxTop AmuH Ilooctmoammanu ua ormesia ¢usuku Oxc-
dopackoro yuusepcurera. — IloJayueHHbIe HAMU B XOJ€
KOMIIBIOTEPHOTO MOJEJINPOBAHUA JAaHHBIE YKAa3LIBAIOT Ha
TO, YTO CHJILI IIOTOKOB "KUIKOCTH, CO3MaHHLIX YIIOPAIOUEH-
HBIM OBUKEHMEeM OOJIBIIIOI0 KOJNYECTBA MUKPOOPTaAHM3-
MOB, JJOCTATOYHO JJIS BpallleHNs POTOPOB MHOKECTBA MIK-
pocKomnyecKux reaepaTopos. Hy»KHO TOJIBKO He 3a0LIBATH
BOBPEMSA MOKOPMUTEL OAKTEPHI, JOOABUB HEOOXOSUMbIE ITH-
TaTeJbHbIe BEIeCTBA B JKUIKOCTh, I'/Ie OHU OOUTAIOT» ...
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YTENJIEHUE CTEH

Ecnu cmens. doma He depicam 3umol menno,
He nomozym HU cmekKaonaxkembvl. 6 OKHAX,

HU nonsimka Hapacmumb 6amapeu OmMonieHusn
6 xomnamax. Ymo ewe moxucHo cOenambv?
INonvtmamuvca ymenaums cmensvl. doma
u3Hympu.

Celtuac B Ipojaske IPeACTABJIEH JOBOJbHO OOJBIIIONH BhI-
00pP TeIJIOMUBOJIAINH, KOTOPAs OTJINYAETCA 110 CBouM (hU3u-
KO-XUMHUYEeCKUM cBoiicTBaM. Ilog0op moaxoaaInero yTemin-
TeJIsI IPOU3BOJAAT C YUETOM YCJIOBUIi, B KOTOPBLIX OH OymeT
KCILIYaTUPOBATHCS, 1 IIPU 9TOM HE CTOUT 0COO0 TOPOIUTh-
cs ¢ BeibopoM. Ilpexae maBaiiTe TOBHAKOMUMCS C PA3JIHU-
HBIMHU TeIJIOU30JIAIIMOHHLIMI MaTepuajJaMu U cIIocobaMu
UX IPpUMEHEeHUsd.

IlepBoe, UTO YaCTO HPUXOAUT MHOTMM HAa YyM B TaKUX
caydasx, — OKJIEUTh UBHYTPU HAPYKHBIE CTEHBI JUCTAMU
ne”omnsacra. Pabora HEMHOI'MM CJIOMKHEe, 4yeM IIOKJIeHKa
000eB, a N30JANNOHHBIE CBOMCTBA II€HOILJIaCTa BCeM U3Bec-
THBI. OZHAKO CIIeIMaJNCThl YKa3LIBAIOT Ha TaKue TOHKO-
ctu. CreHa moysKHA OBITH CyXOM, POBHOM m 00paboTaHHOM
aHTHOaKTEepUAJbLHLEIM pacTBOpoM. IIpu okJIemBaHUUM CTEH
IIeHOILJIACTOM HAaJ0 TaK:Ke OUeHb aKKYPaTHO U TIIaTeJIbHO
HAHOCUTH KJIell Ha MOBEePXHOCTh Jucta. IIpu sToM oueHb
Ba’KHO 3aKPBITh BCe IIOPHI HA TOM CTOPOHE IIeHOILIACTA, UTO
Oymer mpuierath K creHe. MlHaue co BpeMeHeM B 9THUX TO-
pax KoHIeHCHpYeTcs Bjara, KoTopas Hem30e:KHO MPUBeIeT
K IIOSIBJIEHUWIO TpUOKAa M paspyIleHuio JUCTOB. I'epmeTnsu-
poBaTh IO TOM Ke MPUUMHE IPUAETCA U HAPYKHYIO IIOBep-
XHOCTD JICTA IIePe] OKJEHKOMN ero 000aMH’.

He 3abyzem u o mo:xkapuoit 6esomacHocTu. IleHommacT He
TOJIBKO TOPUT, HO €Ille U BBIAEJAET B IIPoIlecce TOPEeHUs I10-
BUTHIE BelllecTBa. KaK CBUAETEILCTBYIOT OT3bIBBI OJIb30BA-
TeJiell, MeHOILJIaCT JUAUPYET CeTOIHA B cIucKe HamboJiee 1mo-
ITyJISIPHBIX MaTepPUAaJIOB IJIA BHYTPEHHEro yTellleHus. B mep-
BYIO ouepelb 3a CUEeT CBOEH [eIleBU3HBLI M BO3MOMKHOCTHU
BBITIOJIHUTD PAGOTHI 110 YTEILJIEHUI0 CBOMMU PYKaMMU.
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Bopouem, ecTts Benb u Apy-
rue BapuauTbl. B EBpome nas-
HO y:Ke HOJIL3YIOTCS IIOITYJIAp-
HOCTBIO TEIJIOU3O0JIAINOHHbBIE
MaHeJ U U3 BCIIEHEHHOM apeBe-
cunsl (Isoplaat, Isotex, Valch-
romat, Rukus). Ilamemu sTu
M3TOTOBJIEHBI METOOM IIPECcCco-
BaHUS II0J BHICOKUM JABJICHII-
eM HOPHCTO¥ XBOWMHOW IpeBe-
CUHBI ¥ (DMHUIITHOTO TOKPBITHS
(crIenuaIbHO MPOIIUTAHHO OY-
maru). OHU He BBITOPAIOT Ha
COJIHIIEe ¥ SKOJIOTUYHBI.

C Takoil Temaou3oJIAIlUel
nmpobjeMa BHYTPEHHErO yTell-
JIeHUA KUJILIX TIOMeITeHUH pe-
IaeTcsA OYeHb IIPOCTO, TaK KakK
B OOJILIIIMHCTBE CJIyYaeB ee ye-
TAHOBKA He TpebyeT IIpuBJeye-
HUsA CIeluaJaucToB. llanemnu
yIOOHBI B MOHTAasKe: ILJIUTHI pe-
JKYT HOKOM, IIOCJIe Uero COenqu-
HSIOT Me:Kay coboii. Ha creHsbl
WU OOpeIrIeTKy yTeILINTeb
KPEeIAT C IIOMOIITbIO CTPOUTEIb-
HOTO cTeIljiepa Ju00 KUIKUX
T'BO3JeH.

IIpu oTrcyTecTBUM cepbe3HbBIX
IedeKTOB CTeHBI He TPeOyioT
IIPeABaPUTEILHOM IIOATOTOBKIA:
X He HY:KHO HU BBIPABHU-
BaTh, HU IIIMAKJIeBaTh, HU OC-
BOOOXKIATh OT CTApPO KpacKu
uiu 00oeB. IToMmuMo oTamuHOM
3BYKO- U TeILIOU3O0JIAINN IIa-
HeJu 00J1a7al0T BLICOKOM CIIO-
COOHOCTBIO MPOIIYCKATDL IIap, a 3HAYUUT, CTEHBI CMOTYT IbI-
I1aTh IPAKTUYECKHU TakK Ke, Kak OpeBHO mau Opyc. Exun-
CTBEHHLIN HEJOCTAaTOK MaTepuajia — IOBOJBbHO BBLICOKAS
IeHa, K TOMY Ke OH JajieKO He Besle ObIBaeT B IIpomaske.
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CTeHbI UBHYTPH MOKHO YTEIINTEL TaKKe IMeHOIOJNCTHPO-
JIOM WJIX IeHoILIeKcoM. Ilo cyTu, OgHO M TO JKe, TaK Kak
TIeHOILJIEKC — 3TO OLHO M3 Ha3BaHUI SKCTPY3MOHHOTO II€HO-
mosucTuposa. Ilo cBoeii CTPYKTYype 1 CBOMCTBAM II€HOIIOJIM-
CTHPOJI CXOK C MEeHOIJIACTOM, IIOATOMY U IPOIIECC MOHTAMKA
Y HAX OAUHAKOB. JIMCT IPUKJIENBAeTCa Ha CTEHY C IIOMOIITLIO
KJIesd ¥ JOIOJIHUTEJNLHO (PUKCUPYyeTca Aio0eieM ¢ OOJILIIOHN
MJISIIKOM (30HTUK, I'PHUOOK).

Crenyomuii BapuaHT — MCIIOJb30BaHNE MUHEPAJbHOI
BaThI. YUTUTE, BaTa — MaTepuaJ MATKUI 1 THOKUI, IIO3TO-
MYy He KaKIbIH ee BUJ MOXKET OBITH IPUMEHEeH B KauecTBe
yreminTeasa. Kak mpaBujo, mpeAnouTeHne OTAAaeTCs ILJI0T-
HBIM MHUHEPaJOBATHBIM ILINTAM, a He PYJOHAaM.

MouTupyioT MTHEPAJIbHYIO BaTy ¢ 00yCTPOMCTBOM KapKa-
ca. ITomelieHHAaA B CEKI[MM KapKaca M 3aKpeIlIeHHas IIPOBO-
JIOKOI, BaTa OyJeT HaJe:KHO AepPyKaThCA U He CIIOJI3ET B Teue-
HUe IJIUTeJIbHOTO BpemeHu. Ho camo mo cebe M3roToBIeHme
KapKaca — JIeJI0 JOBOJILHO XJIOIIOTHOE.

ITpumeHenMe BaThl TpeOyeT 0043aTEJIBHOTO HCIIOJIb30Ba-
HUs mapousosanuu. OHA MOMKeT BLIIOJTHATH CBOM (DYHKITUMH,
TOJILKO OyAyuu a0COJIIOTHO cyXoi. ITomaBIinii B mOPLI BATHI
Iap BBITECHSET BO3AYX U CKAILIMBAETCS B BHUAE BOALI. A Boja
JIy4dIlie IPOBOAUT TEILIO, HeMKeJIu cyXou Boa3ayx. IlosTomy
cxeMa MOHTAa)Ka MUHEPAJbHOHW BaThl OOJIBINIE ITOXO0Ka Ha
MHOTOCJIOMHBIN INPOT, KAMKILIA 13 CJIOEB KOTOPOT'O BEIIIOJI-
HSIeT CBOIO MHCCHIO B 00eCIIeUueHN CHUKEHUS TeILJIOIOTEPb.

Cpenu mpodecCrOHANIOB HaMOOJBINEH MIOMYJISPHOCTHIO
MIOJIB3YeTCs PYJIOHHAS TEILJIOU30JIAINSA HAa OCHOBE MIHEPAIb-
HoIi BaTel MapokK Isover, Ursa, Rockwool, Lights, «Ilerpo-
dopm», «Temodoi», Paroc...

Ilaioc Takoro yremiaeHuss — MUHBATA, YIOMKEHHAS B IIe-
JIW, CIIOCOOHA 3AIIOJIHUTEL BCe MYCTOTHI U 00ECHIEeUnTh Kaue-
CTBEHHBIN 3aCJIOH XoJionay. MaTepuaj TaKk:Ke IMIpakTUYeCKU
He TOPUT, UMeeT MaJIyi0 IPOCAAKy M CIOCOOHOCTh coXpa-
HATH (GOpMY B TeUeHUE MJINUTEJIHLHOTO CPOKA SKCILIyaATAIIH.

Munycsh! ke TakoBbI. C I1eJIbI0 YMEHBIIIEHU ST BJIATOIIOTJIO-
ITAIOIMX CBOMCTB MUHBATY HALO MPOIUTHIBATH CIIEI[HAJIb-
HBIMU BOJOOTTAJIKMBAIOIIUMU cpeacTBamMu. Haxowmerlr, ¢ Ba-
TOM HPUXOAUTCA o0paIaThbcs OUeHb akKypaTHo. PabdoraTs
HAJ0 B IepuaTKaxX 1 MapJieBoii IIOBA3Ke Ha JIUIle BO N30exKa-
HUe MOIaJaHNsa B OPTaHU3M MeJbYaNIIINX YacTUI] BAThI.
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Cxema pa0GoOTBI MHOTOCJIOWHOTO yTEIJIUTEN. Bosdywnoie
npocnoixu
Taxk uTo maBaiiTe JIyullle OTKAMKEM-
cd OT TAKOro BapuaHTa B IIOJB3Y,
craxkeM, nenodosaa. Ero ocobenunoc- S
ThIO ABJIAETCSA MHOTOCJONHAA CTPYK- 3 <
Typa. OCHOBY COCTaBJISIET IIOJIMATHU- § §
JIeH, aBJAomuica yrenaureaeMm. OH &) O
3aKPLIT IJIEHKOH C OJHOU 1 (POJIBroit ©
¢ apyroiu croponsl. ITo cyTu, ato rum-

POMBONIALNSA, TAPOUSOJIANUA U YTEI-
JUTEJb B ofHOM MaTepuaje. [Ipu aTom ero ToJimuHa OLIBa-
et oT 1 1o 10 mm. Eime oauu miioc mexodosia — ero cocras.
ITO 5KOJOTMYECKH YUCTBIA yTermauTenb. C ero ncmob3oBa-
HueM gocturaercs sdg@exT Tepmoca. Harre Bcero meHo(OJI
mpod)ecCuOHAJIBI UCIOJb3YVIOT BMECTE C MUHEPAJIbHOU Ba-
TOM, HO MOXXHO O0OOMTHUCH U 0Oe3 Hee...

Hy a pysoHHYIO TEIJION30JIAIINI0 OOBIYHO MCHOJL3YIOT B
CTPOUTEJNHHBIX KOHCTPYKIIMAX 0e3 HArPy3KM, TaKUX KaK
Me:KKOMHaTHBIe neperopoaku. Hapany ¢ mexnogosiom pac-
IIPOCTPaHeH 1 PYJIOHHLIN yTeIINTe] b Ha OCHOBE IIOJIHII(UP-
HBIX BOJIOKOH, TO ecTh mojuactepa (Isokom, «Yuudiexc»,
«ITenrepdxoCTpoii» ). Ero ocobeHHOCTH 3aKJII0YAETCS B TOM,
YTO B IIpOIlecce M3TOTOBJIEHUS NIOJUI(pUPHLIE BOJOKHA
CKPEIISIOTCA MeXKIy cOO0M ropsauYrM BO3TYXOM. JDTO MOJIHO-
CTBIO UCKJIIOUAET cofepskanue GeHoI(PopMaIbAeTUIHBIX CO-
eIMHEeHUN 1 IPYTUX TOKCUYHLIX BEIIeCTB, IPUCYTCTBYIOIINX
B MmuuBaTe. [IoMrMMO 9KOJIOTHMUEeCKOM 6€30IIaCHOCTH YTeILIN-
TeJb U3 MOJIICTepa 00JagaeT BEICOKOM MOPO30CTONKOCTHIO
U1 IPAaKTUYECKU HeOTPAHNUEHHBLIM CPOKOM SKCILIyaTaIlnu.

B Tex mecrax, rge HEBO3MOXKHO MCIIOJH30BAHUE IIJIUT
WV PYJIOHHBIX MATEPUAaJIOB — HAIPUMEDP, B YIVIY JIOAMKUU
WJIN Ha YYacTKe MEXKIYy CTeHOI, ITIOTOJKOM X OKHOM — Hau-
JYYIIIUM BapHUaHTOM OyAeT HpUMeHeHNe MHHOBAIITMOHHBIX
KUAKUX yTemauTeaeii. K HUM OTHOCAT TaKkue MapKH, Kak
«Kopyun», «TermmomerT», «AKTepM», «Aabdarex», «M30-
aar». OHu o0pas3yioT JerKkoe, TMOKOe, 9JIACTUYHOE M IPOU-
HOE IIOJIMMEPHOE ITOKPHITHE, KOTOPOE SABJISAETCA OTJIUYHBIM
fapbepoM A Telljla M, KPpoMe BCero mpoudero, He IIOIABeEp-
KeHo ropeHuo. CpoK cayKOBI KUAKON TEIJIOU30JIAIINN
cocraBiser 15 — 20 er.
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Brerrrie ona HamoMUHAET KPacKy, IOITOMY IIPUTONHA IS
WCIIOJIb30BAHUSA Ha IIOBEPXHOCTAX JIIO00M KOH(MUIypaIluu.
ITO BABKAA BOJHAA CYCIEH3UsA, KOTOPYIO HAHOCAT KUCTHIO
IV BAJUKOM Ha IIPeBAPUTEILHO 3aITKYPEeHHbIe U OUUIIEH-
HbIe OCHOBaHUsA. Ilociie BRICHIXaHUsA Ha IIOBEPXHOCTH 00pasy-
eTcsA BJIACTUYHOE IMOKPBITHE, COCTOAIEee U3 MOJLIX MUKPO-
chep. dpyrumu cioBaMu, OHO IIPEBPAIaeTCsa B TEPMOC.

IIpeumyiiecTBO KUAKON TEIJIOUSOJIANNN KPOME IIPOCTO-
ThI MOHTAaKa CBEPXTOHKOTO MOKPBLITUA ¥ HETOKCUUYHOCTU
3aKJIIOUAETCA B €e XOPOIIleM CIeIlJIeHun ¢ 6eTOHOM, MeTaJl-
JIOM, IIJIACTUKOM U J€PEeBOM.

K memocTaTKaM MOKHO OTHECTH CIeI[MaJbHBLIE YCIOBUA
XpaHeHUsa, KOTOPBIX TPeOYIOT cOCTaBhLl, — KauecTBO IIO-
KPBITUS MOMKET YXYAIINUTHCA HaKe M3-3a HeIPaBUJIbHOMU
TPAHCIOPTUPOBKHU. W CTOUT Taxkasd M30JAIINUA JOBOJIBHO J0O-
poro. K mpumepy, croumMocTh yrenmauTeiasa «KopyHI» co-
craBaserT 4 000 — 4 100 py6./10 x. ITosTomy mys 4YacTHO-
'O PEMOHTA U CTPOUTEJIbCTBA KUIKKIE COCTABLI B OCHOBHOM
WCIOJb3YIOT IIPU YTEILJIEHUU OTKOCOB U PA3JIUYHLIX TPY/I-
HOJOCTYIHBIX MECT.

Haxomner, eiie ogHa KaTeropus COBPeMEHHBLIX MaTepua-
J0B — HambLisgeMmasda Temnousosanusa (Heatlok Soy, Sea-
lection Agribalance, «9koTepMukc»). OCHOBHOE ee JOCTOMH-
CTBO — 9KOJIOTUYHOCTD. TelIon30/1Aa1us He COAeP:KUT Bpe/I-
HBIX XUMHUYECKUX IIPOAYKTOB — (hpeoHa, hopMaibaeruia 1
acOecra, Osaromaps YeMy CUMTaeTCA TOJHOCThIO 0e3BPeIHOM
IS YeJIOBeKa 1 OKpy:Karoiiei cpenbl. HanbLiseMas Ternio-
UB30JIAIUSA 00JIalaeT BEICOKOM TEPMOCTOMKOCTBIO, a ee IIPHU-
MeHeHMe CIOCO0OHO CHU3UTDL dHeprosaTpaThl Ha OTOILIeHHe
BHYTPeHHHUX momerresnit 1o 50 %.

IIpuMeHeHVEe HAOBLIAEMOTO YTEILIUTEIS UCKJIIOUAET II0-
nmajaHue BJaru B IIyCTOTHI CTEH WM HA MeTaJlIMYecKue dJjie-
MEHTBI 3JaHus, a CJefoBaTeJbHO, IIPEISITCTBYeT 06pa3oBa-
HUIO KOHAeHcaTa u Koppo3uu. CocTaB Kak ObI 00BOJIaKMBA-
eT M30JIUPYEeMYIO OBEPXHOCTh, IPOHUKAS Jake B caMble
TPYIHOAOCTYIIHbIE MecTa.

IIpaBUILHBINA BEIOOP YTEILIUTENA IJIsI CBOETO *KUJINIIA —
3TO He TaK yiK MaJio. BbI Temepb 3HaeTe, UTO K 4YeMy, U MO-
JKeTe parroHaJIbHO 00'bSICHUTL POAUTEISAM CBOM BBHIOOD.

IIy6auKamuio moaroTOBUII
C. IBAHOB
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JJIEeKTPUUECKHU I
Beproger Volocopter VC 200
I'epmanusa, 2012 rog

MHuoroiejieBas aToMHAS
nmoxBogHaa Joaka USS Illinois (SSN-786)
CIIIA, 2016 rogx,
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Volocopter — cepus 3aneKTpuyeckux nu-
JIOTUPYEMbIX BEPTOJIETOB-MYNbTUKONTEPOB
CBEPXNEerkoro Knacca, paspabarbiBaembix
KomnaHueit E-volo u3 Kapncpys kak uge-
aibHbIA TPAHCMOPT A1 NEpeMelLeHuns B yC-
NI0BUAX KPYMHOrO ropofa C WMpOoKo pasbpo-
CaHHbIMKU NpUropoaamm.

[ins ynpasnenus Volocopter, B otanyune
OT 00bIYHbIX BEPTOIETOB, HE TpebyeTcs Takux
MeXaHUYeCKMUX YCTPOIICTB, KaK aBTOMAT nepe-
KOCa, W3MEHsieMblil War BMHTA, XBOCTOBOM
BUHT W pyAb HanpasneHus. BuHTb Henog-
BUXKHO 3aKpenieHbl Ha 0CAX 3MeKTPoABUra-

Tenent. 3meHeHue BbICOTHI NoNeTa, NOBOPOT
1 rOpU30HTaNbHOE ABUXEHUE obecneynBa-
I0TCA UCKNIOYNTENBHO 3@ CYET YMEeHbLIEeHNS
UK yBENUYEHUA 060POTOB ABUraTeneil.

lepBas npakTuyeckas peannsauus KoH-
yenumn Volocopter 6bina ocywecTeneHa
E-volo ¢ ogHoMmecTHbIM npoToTunom VC 1,
KOTOpbIi COBEpLLMA NepBblil B MUPE MONHO-
CTbIO 3NEKTPUYECKNI NUNOTUPYEMBI noneT
Ha BepToneTe B OkTAbGpe 2011 roga.

B cepeguHe 2012 ropa KoMmnaHwuen
E-volo 6b11 NOCTPOEH ABYXMECTHBbIN annapat
VC 200, KoTopblii oCHaleH 18 oTaenbHbIMU
asurarensmu, a B anpene 2014 roga oH 6bi1
npeacTasfeH nybnuke.

[ns nonyyeHus AuLeH3UM nunoTa B Ciy-
yae ¢ Volocopter VC 200 6yger gocratoyHo
BCEro 5 4acoB NOArOTOBKM.

I'Ipep,nonaraeMble TeXHu4yeckKue

XapaKTepUCTUKHU:
BblICOTa annapata .....ceeveeeeennnenreenes 2,20 m
[vameTp pambl C ABUTrATENAMY ....... 9,80 M
B31ETHBIN BEC .uveveneeiiinriinenninnnnees 450 kr
CKOPOCTD weveeeeeeniinneeeeeeeannns ot 100 kM/y
HocTuxumas BbiCcOTa nofeta ........ 1980 m

I'Iponon»(menbuocn noseta .... okono 1y

B okTabpe 2016 rosa BoeHHO-MOpCKUe
cunbl CLUA nonyymnu HoBylo, TPETBIO aTOM-
HYl0 MOANOAKY, NOCTPOEHHYIO MO NPOEKTY
Virginia Block III.

3apayeit NOANOLKM CTaHET NaTpyAupoBa-
HUE aKBAaTOPWi C MOMCKOM Pa3iuYHbIX MOA-
BOAHBIX M HAABOAHBIX Lieneit W, Npu nonyye-
HWKX COOTBETCTBYIOLLErO NPUKa3a, X yHUYTO-
XeHue.

ATJ1 npoekta SSN-786 Gbina noctpoeHa
M0 CaMOW HOBOM W3 CYLLECTBYIOLLMX BEPCHit
npoekTa «BUpPMKUHUA» U ABNAETCA NOAJIOA-
KOW YeTBepTOro nokoneHus. B nepsyio oye-
penb nognopku tuna Block III otanyatotcs
OT nNpeaLlecTBEHHUKOB rMApPoaKyCTUYeCKUM
KOMMIEKCOM U MYyCKOBbLIMM YCTPOMCTBaMK
AN PaKeTHOro BOOPyXeHus. [yckoBas yc-
TaHOBKa — UWIMHAPUYECKMWIA arperaTt, no
rabaputam BnuChbIBalOWMACA B WaxTy 6an-
nuctuyeckoi paketsl Trident II. YctaHoBka
BMmelllaet 6 waxr CPaBHUTENIbHO Manoro au-
ameTpa, Kaxpas U3 KOTOPbIX MOXeT TpaHC-

-

nopTMpOBaTh MO OAHOI KPbINATON paKeTe.
Takxe B KOpNyce yCTaHOBKU MMeeTcs pas-
JIMYHOE CneunanbHoe 060pyAoBaHue, Heob-
XOAUMOE ANA MCNONb30BAHWA PAKETHOro
BOOPYXeHMs.

OCHOBHOE yAapHoe OpyXue NOAKM —
Kpbinatblie paketel BGM-109 Tomahawk.

TexHUYECKUE XapaKTePUCTUKM:

Knacc vees «BUpPmKUHMA»
BofoM3MELEHUE ..cevvrrrrnnnnnnnnnnnnee 7800 T
OnuHa .. 1149 m
Wwnpuna .. .. 103 m
HopManbHas 0CafKa ..c..ceeevneenrennnnn. 98 M
MpepenbHas rny6uHa

BRI cococo00000000000000000000000000 488 M
MouwHocTb cunoBom

YCTAHOBKM wevvvnnriennneenneneennnees 30 000 n.c.
CKOPOCTD veeeeereennnnnee 25 y3n0B (46 KM/4)
[luanasoH peicTeus ............ HeorpaHuyeH
[inutensHocTts paboTsl peakTopa ...33 roga
FKUMAK weeneeiiieenieeeeeeeeeeeeees 134 yen.
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CIIEJIATL JJISI IIKOJIBI

FTEHEPATOP
KEJIbBMHA

Imom npubop Ha3eaH 6 Lecmb ezo u3obpema-
mena — nopda Keaveéuna u aenaemca,

no cymu, antomepHaAamMUEHbLM UCMOLHUKOM
anekmpoanepzuu. Cozdan on 0aéHbLM-0A6HO,
ewe 6 1867 200y. H ceiinac, 150 nem cnycmas,
MHOZUMU cO6epuLeHHOo no3abovtm. A 3pa. KII1]]
zeHepamopa o4eHb man, HO OH — 6 NONHOM
cMmblcle CLO6A — KANAIO 3a Kanaeu moixcem
zeHepuposambdv nanpsaicenue 0o 10 muvic. 6onvm.

Ina Havasia mocMoTpuTre Ha dororpaduio. Kak Bumure,
reHepatop KeilbBuHaA — ero ele Ha3bIBAIOT KalleJIbHUIIEH
KenbBrHa — 3TO HOBOJBHO IIPOCTasd KOHCTPYKIUS, COCTOS-
miasd 13 4 KOHCEePBHLIX 0AHOK, 2 CTEKJIAHHBIX WJIN ILJIACTHU-
KOBBIX TPYOOK ¢ KpaHamu (B KpaliHeM cjydae, Ha 3JaCTUY-
HbIe TPYOKU MOYKHO IIOCTABUTDH IIPOCTO 3a’KMMBI THIIA IIPHU-
IITETIOK ), IPOBOJIOUHLIX KOJIEIl, TOKOIPOBOIAIIEl ITPOBOJIO-
KM U JepeBAHHOU paMbl. B gHHUINAX IBYX BepXHUX O0AHOK
IIPOJeIbIBaeM OTBEPCTHSA, ILIOTHO BCTABJISAEM B HUX TPYyOOU-
KM U TepMeTHU3UPyeM COeIu-
HeHMe KaKUM-JIubo repMeTu-
KOM, sKeBaTeJIbHOU Pe3nHKON
WU Take ILJIaCTUJINHOM.

3areM 5TH BepxHUe OaHKU
coequHAEM IIPOBOJIOKoi. KoH-
IIBI IIPOBOJIOKM JIyUIlle BCETO
MIPUIIAsATh K CTeHKaAM 0aHOK.
Huxuue OauKku APYT OT Apyra
M30JIUPOBAHBI, ITOCKOJIBLKY CTO-
AT Ha JePeBAHHOM OCHOBaHUU.
JOTIOMHUTEIEHYI0 M30JIAIIAIO
MOJKHO TaK:Ke 00eCIeunTh,

Bua camomenbHO yCTaHOBKH.

5 «OubIit TexHUK», 2016 T.
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Cxema xkameapHuubl KeanBuna. Be-
JIVYMHA 3apAga B GAHKaX ¢ TeYeHu-
€M BpeMeHHU HapacTaer.

IIOCTABUB OAHKU HA IIJIACTUHBI
CYXOr'0 OPrCTeKJa MU MHOTO
nussieKTpuka. OT aTux 0AHOK
OTXOJSAT IIPOBOJIOYHBIE KOJIb-
113, 3aKpellieHHbIe, KaK IIOKAa-
3aHO Ha cXeMe.

OcraeTcss paccTaBUTH BCe
Ha CBOM MeCTa, HAJUThL B Bep-
XHUe OaHKM OOBIUHYIO BOXIY
1 MOXKHO IIPUCTYIATh K 9KC-
IIepUMEHTY.

Or BepxHuUX 0OaHOK BHUS,
KaK yoKe CKasaHO, OTBEJeHELI
Tpyoouku. Korma MbI oTKpoeM
KpaHbl WX OCIA0UM 3aKMMEI,
BOJa HAUHEeT KallaTh B HIMK-
HMe 0aHKM, CKBO3b IIPOBOJIOU-
HbIe KoJiblta. ITpuueM, Kak BBI
BUJUTE, IIPABOE KOJIBIIO IIPU-
MasgHO K JIeBOI HU)KHeH OaH-
Ke, a JJeBoe — K IIPaBOM.

Korga Boma xamaet, omHa
U3 HIKHNIX 0aHK CTAHOBUTCS
TIOJIOXKUTEJIHLHO 3apsKeHHOH,
a apyras — OTPUIATEIbHO.
Co BpemMeHeM, HAIOMHUM,
PasHOCTh IIOTEHI[MAJOB MO-
sket upeBbeicuTh 1 000 B! Tax
4yT0 OYyJALTE OCTOPOKHEI U HeE
mpurKacamnrecs K 6auxkam! Bui-

SABUTH HaJN4YME 3apdga MOMHO 3JIEKTPOCKOIIOM HNJIXM HEOHO-

BOM JIAMIIOUKOM.

Orkyzna e Gepercsa HampsKenue?

A Bce mesio B ayieKTpocTaTuke. BHauase, Korjga BKJIOYA-
IOT BOAY, OAHA M3 0AHOK MMeEeT UYTh OOJBIIUI IOJOMKII-
TeJbHBIN 3apan, ueMm apyrue. Kakasa nmMmenHo 6aHKa mMeeT
OOJIBIIIUT 3apsA, ONMPEIeSeTCS YNCTOH CIYUYaiHOCThIO.

66



IIpu npoJieTe Yyepes KOJIBIO KAIIH 3JI€KTPU3YIOTCA.

Heso B TOM, UTO M3HAYAJILHBIN 3apsn
0aHOK 00ycJaBIMBAaeTCs €CTeCTBEHHON
PaaroaKTUBHOCTDHIO, UM KOCMUYECKUM
U3JyUYeHUeM, HJIU CTaTUKOIi, OCTaB-
mreiicsa Ha 6aHKe IIocJie IPUKOCHOBEHUS
Bamux pyk. KoJsbilo, mpumasgHHOE K

9TOI OaHKe, COOTBETCTBEHHO TOXKe 0y- .. 3

IeT UMeThb YYTh OOJIBIITUHA ITOJOMKUTEIh- T e e

HBIA 3apsm. I e
AJIEKTPOHBI B BOJ€ IIPUTATUBAIOTCS e

IMOJIOMKUTEIBHO 3aPAKEHHBIM KOJIBLIIOM,
TaK 4YTO caMH KaIlJIi HagailoT B OAHKY
OTPUIIATEJBHO 3aPAKEHHBIMU.

Ira 6aHKAa CTAHOBUTCSA OTPUIIATEIBHO CO -—

3apsKEeHHOM, 1, CJIeL0BaTeJbHO, IPO-
THUBOIIOJIOMKHOE KOJIBI[O TaKiKe CTAHOBUTCS OTPUIIATEJIBHO
3apsyKeHHBIM. Kamiau cjaeBa COOTBETCTBEHHO CTAHOBSTCS
TIOJIOKUTEJIbHBIMHU, eJias JeByI0 0aHKY Bce 0ojiee IMOJI0MKHU-
TeJbHO 3apPAKeHHOI.

Hauvanpmas pasHOCTH IOTEHIIMAJOB MeEXKIy OaHKaMU
HUUYTOKHA, HO B HEKOTOPBLIX CAMOJENbHLIX KalleJlbHUIlaX
KenbBuHa ymaerTcs MOJYUYUTH PA3HOCTH MOTEHIIMAJIOB IO
15 kB. IIpuuem ogHa mapa >KeCTSIHBIX OAHOK 3aps:KaeTcs
IMOJIOYKUTEJILHO, a Apyrasg — OTPHUIATEIbHO. TO MOMKHO
OyZeT ompeneJuTh II0 HEOHOBOH JaMIIOUKe, KOTOPYIO HAJ0
MOACOEIUHUTL HNPOBOJAMU K HMKHUM OaHKaM (Ha cxeme
oHa He Mokasama). IIpu pabore ycTpoiicTBa, 10 Mepe Ha-
KOILJIeHUA 3apdAga Ha 0OaHKaX, HEOHKa Oy[eT Imepuogudec-
KU BCIBIXUBATD.

Temepb 0 HEKOTOPBLIX TOHKOCTAX PabOTHI JaHHOTO YCT-
poiictBa. OHO paboTaeT MO HPUHIIUNIY IIOJOMKUTEILHOI 00-
patHo#i cBsizu. Ha moBepXHOCTM BOALI CYIIIECTBYIOT ABa
CJIOSI OPUMEHTUPOBAHHLIX TUIIOJEH, CO3TAIOIUX ABOMHON
SJIEKTPUUYECKUM CJIONM BHYTPU KUIAKOCTH. Bo3HUKaloIlee
I1oJie KOHIIEHTPUPYET yV I'PAHUIL IIOBEPXHOCTH CBOOOIHBIE
3apanbl. [polbsmireca KAy IOJyYaloT TaK HasbIBaeMbIi
HECKOMIIEHCUPOBAHHBIN 3aps.

ITosTomy, B cuy 9JIEKTPOCTATHUECKON MHAYKITUY, KATLIN
cIIpaBa U CJieBa NMEIOT PasHbIA 3aps. YIIaB, KAIlJIU IOIaaa-
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IOT B 0aHKY, COOTBETCTBYIOIIYIO CBOEMY 3apANY, TEM CaMbIM
YBEJIMYMNBAIOT €e 3aps, UTO CO3JAeT ellle 00JIbIllee 9JIeKTPU-
yecKoe II0JIe OKOJIO TPYOOK, YCHUJIMBAs Pa3HOCTh 3apsaloB
BepxHeii 0auku. TakuMm obpasoM, KameabHHuIla KeabBuHA
mmpeoOpasyeT MOTEHIINAJbHYIO (IPABUTAIIMOHHYIO) SHEPTUIO
BOJBI B BEePXHUX OaHKAX B PA3HOCTH IIOTEHIIMAJIOB MEMXKIY
IBYMA HIDKHUMU OaHkamu. (s moJaydeHUA IPUIMIHOTO
3apsana moTpedyercs Kak MUHNMYM HECKOJIBKO UacoB.

B. CABEJIBEB

Kcrarn...

KAMNAU B NPUPOLE

AJIeKTpusanus KUIKOCTU BCJEICTBUE ee NPOOJIeHu Ha
KAl IIPOUCXOAUT W B IPUPOAHBIX YCIOBUAX. ITO OBLIO
saMeueHo emie B 1786 romy ma Bomomamax IllBeimapuu.
Emre 6osee ueTKo maHHBIIA 3()(eKT mpocMaTpuUBaeTcA Ha
caMbIX OOJIBIIIMX BoAomImazax mupa. Tak, y Bomomaga BuxTo-
pus, BeicoTa Kotoporo 133 M, a mupuHa mortoka 1 600 M,
HAIIPAKEeHHOCTD 110151, BOSHIKAIOIIEr0 BCJIEACTBIE APobJe-
HUS KalleJb, gocturaet 25 kB/Mm.

Hpobsmiascsa mpecHas BOJa M BO3IYX IIOJIyYAIOT OOJIBIIIOE
KOJIMUECTBO OTPUIATEIbHLIX NOHOB. II09TOMY MX KOHIIEHT-
pamnusa B HeIOoCPeACTBEeHHOI GJIM30CTH OT BOAOIIama MOYKET
B IEeCATKHU pa3 IIPEBLIIIATh Ty, KOTOPas OTMeUAaeTCs Ha He-
KOTOPOM YAAJIEHUU OT HEero.

Kamau gpobsieiica MOPCKOM BOALI MMEIOT ITOBBIIIIEHHBIN
oTpuIlaTeJbHBIN 3apsl, TaK KaK Boja 3mech cojenas. O6pa-
30BaHMe TAaKUX KalleJb HAUMHAETCS Y2Ke IIPU CKOPOCTH BeT-
pa 10 m/c. IMeHHO TOTHA Ha MOpe IMOABJISIOTCA OapaliIKku.
KoHIeHTpausa MOJOKUTEILHBIX 3apsaA0B HAJL MopeM 0ojee
yeM B 2 pas3a IPeBLIIIAeT KOHIIEHTPAIMIO OTPUIATEIbHBIX.

3aBucut 3p(peKT u oT pazMepa Kameab. Kanada B 4 MM
B IIOIIEPEUYHNKE IIPU CKOPOCTH MAJeHUs JaeT 3apA] OKOJIO
10712 Ki/cm3, a xamas, guamerp kKoTopoii B 10 pas MeHb-
I1e, IPY CKOPOCTH HaJeHuA AaeT 00beMHYIO IIJIOTHOCTD 3a-
paza B 1072 Ka/cm3. Ilpu HanOoJIbIIel MHTEHCUBHOCTHA
PasophI3TUBAHUA HA KAILJII0 MOMKET IPUXOAUTHLCA 3aps
B 1071 Ku/cm3.

Hauboabmuii apdekT HabaogaeTcsa Ipu ApoO0JIeHN YU-
CTOM BOABI — IIPMMECH PE3KO ero CHHKAIOT.




®OTOMACTEPCKAS

Ha nedaenem @POTODPOPYME-2016 s 6uden
ob6vaeénenue o npoéedenuu Konkypca Freezelight-
battle, no6edumeneii xomopozo »aodaru npu3sl. —
cepmuguramsv. Ha NOKYNKY pomomexHuKu
obuwell cmoumocmuio 6 130 mwic. pybnret.
K cosxcanenuro, a1 nonan Ha 6bLcMaéKy CAUULKOM
no30HO U He CMO0Z NPUHAMDb YyHacmue 6 IMmom
rkonrypce. Ja u onvtma no wacmu Freezelight
Yy mensa nHem. He mozau 6vL. noacnums, 4mo amo
3a mexnonozua?

Onez Ilepesedenues, Mockea

IIpaBuna npoBengeHusaA KOHKypca OBLINM BechbMa IIPOCTHI.
JI1000ii moceTuTE b BLICTABKY MOT 3aIlOJHUTL aHKETy yua-
cTHHUKA. 3aTeM HaAo ObLIO caaTh 30-CeKYHIHBIN 9K3aMeH,
B X0Jle KOTOPOTO BBISICHSAJIOCH, MOJKeTe JI1 Bbl HapHUCOBATh
¢doHapUKOM caMble IPOCThIe W y3HaBaeMble BeIU IIPSIMO
B Bo3ayxe. Barmiu marnueckue MaHUIYJISIIUKA (PUKCHIPOBAIA
doTokamepa, 1 PAIOM, Ha dKpaHe, cpasy AeMOHCTPHUPOBa-
JIUCh Pe3yJIbTATEI.

ITo6opoThesa 3a MPU3bl MOYKHO OBLIO HE TOJIBKO CAMOCTO-
ATeJIbHO, HO ¥ B COCTaBe KOMaHAbI KaK MUHUMYM U3 2 y4a-
CTHUKOB. B KauecTBe ;KIOpU BBICTYIUJIN OCHOBATE U (QHPU3-
JanT-nBuKenud B Poccun — Aptem oaromosioB u Poman
ITanpueHKOB.
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DUHAHCOBYIO U TeXHUUECKYIO IIOAAEePIKKY MEePOIIPUATHA
obecreunsa komananusa Olympus Russia.

Yro ke KacaeTca camoii TexHosoruu Freezelight (dppus-
JIAHIT), TO OHA IIPeIoJaraeT prucoBaHre CBETOM OCMBICJIEH-
HBIX 00pas30oB U a0CTpaKIINi UCTOUYHUKAMU CBeTa U (pUKCHU-
poBaHMEe KOMIIOBUIIMHK C IOMOINBIO AJUHHOU BBIAEPIKKU
doroanmapara. IlompodHocTu 31ech TakoBbI. PoToammapar
ycTaHaBJuBaeTcs Ha mraTuB. Ha HeM B pyYHOM peKuMe
BBICTABJISETCA OAuHHAA (0T 5 CeKyHJ) BhIAep:kKa. Ilocie
Yyero B KOMHATE BBIKJIIOUAETCS CBET U B TeMHOTE KaKUM-
HUOYAb TOUEUHBIM MCTOUHMKOM cBeTa (MM HEeCKOJIbLKIIMU)
mepes o0ObLEeKTHBOM pHUCyeTcsd KapTuHa. B pesyiabTaTe Ha
CHUMKE TOoJIyuaeTcs PUCYHOK W3 IoJoc cBeTa. Ilpu mpa-
BHJILHOM IIOAXOJIe OH MOJKeT ObITh KpalHe a((peKTHBEIM, UTO
ITOKAa3bIBAIOT MHOTOUMCJIEHHBIEe PA0OTEI B 3TOM CTHJIE.

Ecnu BBI X0THTE JOOUTHCA ycIlexa B JaHHOM Bujme (oTo-
HCKYCCTBA, TO [IJIs HAauaja BaM cJiefyeT PYKOBOACTBOBATb-
cA CIENYIOITUMHU IPOCTLIMU IIPaBUJIAMU.

1. Pucyiime pa3ubimu ygemamu

Ha ¢gpusaaiiTa MOKHO MCIOJIb30BATh JII000I CTAOMIIE-
HBIM ICTOUHUK CBeTa — JIAMIIOUKY B abaKype, KapMaHHbIH
doHapuK, JaszepHy0 YKasKy. Ho, KaKk mokasbnIBaeT mIpaxkTH-
Ka, caMble JIydlline paboThl HOJYUYAIOTCs IPU MCIOJIH30BAa-
HUU MCTOYHUKOB Pa3HBIX I1BETOB. U uem GoJiee HEOOBIUHBI-
MU OHU OYAyT, TeM Jjyuiie. Vcmoib30BaTh MOITHBIE ITBET-

HBIEe JIa3ePhl BCE JKe BO3JEPIKUTECH — OHU MOTYT IIOBPEAUTDH
MAaTPHUILY 3JIEKTPOHHOI (pOoTOKaMepHI.




Pa6oThl y4aCTHUKOB KOHKYypcCa.

2. Hcnoav3yiime wmamue

YTo06bI PUCYHOK IIOJIYUYMUJICS MMEHHO TAKUM, KaKOHW OBI
BaM XOTeJIOCh, KaMepa JoJI:KHa ObITh HEeIOJBUKHA, Belb
chbeMKa BeJleTcs Ha AJMHHON BBIAEPIKKE, a 3HaUUT, B IIPO-
TUBHOM CJyuae Hen30eKHO cMasblBaHUE, I PUCYHOK OymeT
MMOJIHOCTBIO mcrmopueH. CoOTBeTCTBEHHO, HEOOXOAUM IIITAa-
TUB UJIU XOTA ObI KHUKHAS IIOJKAa, CTOJ MU JI000H Ipy-
roii MpeaMeT, CIIOCOOHBIN o0ecIIeuynuTh KaMepe HeIloIBIUMK-
HOCTBH B TeUeHUE BCEH CHEMKU.

dpusnair-poro 6yIyT KauecTBeHHee, €CJIU BOCIIOJIb30-
BaTbcA OyabToM IV mam cmycKoBBIM TpocukKom. Ilpu mx
OTCYTCTBUU MOKHO MPUMEHUTH 3aJeP:KKy cinycKa. Tak BbI
rapaHTUPOBAHHO M30eKUTe «IlIeBeJIeHKN» W CMas3bIBAHUS
n300paKeHns.

KenaTesbHO TaKiKe MCIIOJb30BATh MUHUMAJIbHEIE 3HAUE-
HuA cBeTouyBcTBUTEeNbHOCTU (ISO). Tak BBl MUHUMU3UDYeE-
Te BO3MOMKHOCTh HOSBJIEHUSA «IU(PPOBOroO IIyMa», IIJI0XO
BJIMAIONIEr0 HA KAUeCTBO M300paKeHu.

3. Obecneuvme nOAHYIO MeMHOMY

JIfoOBIe TOCTOPOHHE UCTOUHUKY CBETA B IOMEIIIEHUHU II0-
BJIMUSIOT Ha UTOTOBBIN PUCYHOK, BILJIOTH O TOTO YTO €r0 HC-
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moptart. [TosToMy Ha yJuile JydIlle CHIMATDL BJaJIU OT POHA-
peit, a qoMa — B 3aKPBITOH KOMHATE C 3aIlITOPEHHBLIMU OK-
HaMu uaInu 0e3 oKoH BooOIe. Ome)ka TaKksKe JOJIKHA OBITh
TEeMHOM: 13-3a CBETJION OIe:KALI U TeM 0oJiee OJIesKIbI CO CBe-
TOOTPAKAIOIIIMH dJIeMeHTaMHu B KaJpe Bac OyaeT BUIHO.

4. Tpenupyiimecw

Bo ¢pusnmaiiTe xpaiime BaykHa IIPAaKTHUKAa, IOTOMY YTO
C IIepBOTO0 pasa y Bac elBa JIU IOJYYUTCA JaKe OOBIKHOBEH-
HBIII CMaMJINK, He TO YTO 00Jiee CI0MKHBIN pucyHOK. Kpome
TOT0, OOJBLITMHCTBO HAUMHAIONINX (PpU3IaiiTepOB IepBoOe
BpeMs He 00JiafaeT HeoOXOINMBIM YPOBHEM IIPOCTPAHCTBEH-
HOT'O BOOOpasKeHUsd, a 3HAUNUT, HYKHO TPEHUPOBATDL U €ro.
ITosToMy cTOUT He TOJNBKO KaKAYI0 KAPTHUHY HAUMHATDH
C IBYX-TPeX IPOOHBIX IIOMBITOK, HO U IIPOCTO TPEHUPOBATh-
cd KaK MOXKHO darie.

5. Ilnanupyiime pucyHok 3apanee

Ecinu npenmosaraercsa co:KHBIA PUCYHOK C yUacTHUEM 2 —
3 ueJIOBEK, TO HeOOXOAMMO IPeIBaPUTEILHO CILJIAHNPOBATDH
1 PacCUMTATh ABMIKEHUA KasKIOTO, a TaKyKe CcleslaTh MeTKU
(TOJILKO 03a00THTECH O TOM, UTOOLI X OBLIO BUIHO B TEMHO-
Te, HO He BUAHO Ha cHUMKe). OTpemneTupyiiTe mpruMepHLIe
IBUKEHUA cHavaJia IIPU CBeTe, YTOOLI ObLIO IIPOIle KOHTPO-
JUPOBATH BOOOpaAXKaeMyl0 OChb CUMMeTpHU (B TeMHOTE OHa
cTaHeT OAHUM M3 IJIABHBIX BAIlUX OPUEHTUPOB).

6. Ompaxcenus dobasnaom apoexmuocmu

CoBeTyeM HAUMHATh PUCOBATH OT 3€MJIM MU KAaKOU-JI100
IPYyToii IOBEPXHOCTU, YTOOBI HA CHUMKE HMOJYUYUIUCHh OTpa-
JKeHUuA. ITO, BO-IIEPBLIX, BU3YAJbHO IIPUJIACT BAIlleMy PHU-
CYHKY 00beM U caejaeT ero 6ojsee s()(eKTHBIM, a BO-BTO-
PBIX, IIOATBEPAUT €r0 MOAJIUHHOCTD.

ITepBbIe ONMBITHI TaKKe CTOUT IIPOBOJIUTEL B 3aKPHITOM TEM-
HOM IIOMeITlleHnn. A YK 3aTeM Bbl MOKeTe MO9KCIIePUMeHTH-
POBaATh U Ha OTKPBITOM BO3yXe B TEMHOE BPeMs CyTOK.

3a py0esxoM OSHUM M3 IPU3HAHHBIX MACTEPOB STOT0 JKAH-
pa cunraercsa Bpaiian Xapt. O poguiacsa B 1980 roxy B ro-
pome Ceut-Iloa, mirar Munnecora, CIITA. B yauBepcurere
Bpaiian usyuas pucyHOK, ¢oTorpaduio u fu3aiH, u ceiiuac
HCIIOJIB3YEeT 9TU 3HAHUA, padoTas B KauecTBe peTyInepa, mui-
JIOCTpaTopa, Aus3aiHepa M XyJAOo:KHUKA B MuUHHeaImoJuce.
A B cBOOOAHOE BpeMsa BpaiiaH ¢ APYy3bAMHU 3aHUMAETCS CO-
3aHNEM CBETOBBIX KapTHH.
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3AO0YHAA IKOJA PATHOIJEKTPOHURKHU

[MPUEMHMK
KOPOTKO-
BOJIHOBMKA

Oxonuyanue. Hauvano cm.
8 «IOT» N 10 3a 2016 e.

Ecimn mnosBoasier KoHCT-
pyKIus aeraau (KoHIeHca-
Topsl Tuna KCO, oxkcugusnie),
ee KOpIIyC IIOJIESHO B3aKpe-
[IUTH Ha IIIaTe Karied Kiesd.
HpyruMu MOHTAXKHBIMU Jie-
IIeCTKAMM CJY:KaT BBIBOJBI
KIIE u perynsTopa rpoMKO-
ctu. IIpy:KUHAIUN BBIBOJ
ot poropubix maactTud KIIE
00s13aTeJILHO COENUHSIOT C
¢osIbTO IIATHI OTAETLHBIM
MIPOBOTHUKOM — 3TO mu3la-
BUT OT BOBMOXKHBIX CKAYKOB
YacTOTHI HPU IIEPECTPOHKe
IIpUEeMHUKA, TaK KaK DJIEeKT-
pUUYecCKMH KOHTAKT uepes
MOAIIINITHUKY OTHIONL He ca-
MbIH JIYUIITHH.

IIpu ycraHoBKe KaTyIIIKU
@®HY K miaaTe MpUIIauBarOT
KOPOTKUU OTPE30K OJHO-
SKHUJIBHOTO MOHTAXKHOTO IIPO-
BOJa U cTUOAIOT ero ImepIieH-
IUKyJaApHO miate. Ha Hero
HaJEeBaIOT II0CJIe0BATEIbHO
TOJICTYI0 KapTOHHYIO WJIN
IJIACTMACCOBYIO IIaiiby, Ka-
TYIIKY, eIlle OAHY TaKyIO JKe
maidy W 3aKpeILIAioT Bce
Kamieii mpumnosi. BepxHwuii
KOHEIl OIOPHOTO IIPOBOJAA

IOJI:KeH OBITh M30JIMPOBAH,

yToOBI He 00pasoBajoch
KOPOTKO3aMKHYTOTO BUTKA.
Ecau BepxHIOIO mMI1aii0y cre-
JaTh IIOINHpe, TO Ha HeH
YAOOHO 3aKPENUTh BLIBOABI
KoHgmeHcaTopoB C8 u C11.
Haxe He cBepJIA OTBEPCTUH,
BBIBOJI yAAeTcA «IIPOILIa-
BATb» CKBO3b ILJIACTMAacCy
MasJIbHUKOM.

Kapkachkl KOHTYPHBIX Ka-
TYIIeK O0BLIYHO MMeIOT 4 BbI-
BOJA IJIs1 YCTAHOBKH Ha IIe-
yaTHYIO maaTty. Tpu us HUX
npunamBamT K GoJibre Iia-
TBI IPUEMHUKA, OCTABIITUIACSA
WCHOJIB3VIOT IJIs 3aKperrie-
HUA «TOPsAYero» BHIBOJA Ka-
TYIIKYM ¥ KaK MOHTAMKHBIN
JenecTok. PaccrosaHnue Mex-
oy ocamu Karyiiek L1 u L2
[JIsI TIOJIYYEeHUS ONTHUMAJb-
HOIl CBA3M JOJI3KHO OBITH
OKo0JIO 15 MM.

IIpumepHOE pacmoJioxe-
HUe JeTajiedl Ha ILIaTe IIPH-
eMHHKa IIOKasaHO Ha pPH-
cyHKe 1.
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BosmosxkeH u  «mpubop-
HBIIi» BapuWaHT KOHCTPYK-
Iy OpUeMHUKa (OJs 1o-
MaIlTHer0  IO0JIb30BaHUd),
Korjga IlepefHAA IIaHeIb
pacmoJiaraercs BepTUKAJIb-
HO, THe3/J0 aHTEeHHLI CIIPaBa,
a peryJasaTop 'rpOMKOCTH —
cieBa. B aTom ciyuae 1eJe-
coobpas3Ho pasdbeM Tesedo-
HOB YCTAHOBUTL Ha Iepe-
Hell HaHeJUW cJieBa, PSIIOM
C PeryJasaTopoM I'POMKOCTH,
a Kopmoyc caejaTh 13 MeTaJl-
Jla — JJIS 3all{UTEl OT HABO-
IIOK, cO3JaBaeMbIX NIPYyTroi
anmapaTrypoii, cToAllned Ha
cToJIe.

IIpu ppyrux BapmaHTax
KOHCTPYKIIUM IIPHUEMHHUKA
ciaenyeT coOJIIOIaTh OOIIue
ImpaBmjia: BXOOHLIE IeIH U
KOHTYpPBI He paciojaraTthb
OJIM3KO K reTepoguuy, JIyd-
IITe IIOMECTUTEL X II0 PasHbIe
cropounsl or KIIE, Kopmyc
KOTOPOI'0 IIOCIYIKHUT ecTe-
CTBEHHBIM 3KPaHOM; I'eTepo-
IUHHYIO KATYIIKY He pacIo-
JaraTs OJIM3KO K Kpalo IJja-
ThI, UTOOBI UCKJIIOUUTH BJIN-
AHNe PYK Ha Y4acTOTy; BXO[-
HBIE U BbIXOAHBIE Ienn ¥ 33U
pasHecTH IMOJAaJIbIIle, UTOOBI
YMEHBIIINUTL BEPOATHOCTE €I'0
CcaMOBO30YKIeHI.

B 10 Xe Bpema coemuHU-
TeJIbHBIE IIPOBOAHUKY JOJIMK-
HBI OBITh KOPOTKHUMH U IIPO-
Jaratbcs OJM3KO K MeTaJl-
JIN3VPOBAHHON IIOBEPXHOCTH

74

miaatel. Jlyurne BoobGIie 00-
XOOUTHCA 0€3 COeTMHUTEb-
HBIX IIPOBOSHUKOB, MCIIOJIb-
3ysl TOJLKO BBIBOJABI JeTa-
Jgeii. Yem 6oJIbIIIe COeAHEH-
HOTO C OOIMUM IIPOBOIOM
MeTaJiaa OyIneT B KOHCTPYK-
oUW, TeM JIydilne. Jlerko
yOequThCs M0 MUJIIIOCTPAILH-
AM, UTO B IIpeajiaraeMoil
KOHCTPYKIIUU 3THU IpaBUJIa
COOJIIOZEHEI.

Hactpoiika mnpueMHUKA
HEeCJIOKHa U CBOIUTCS K ycC-
TaHOBKEe TPeOyeMOM YaCTOTEI
reTepoarHa ¥ HAaCTPOUKe
BXOIHBIX KOHTYPOB II0 MaK-
cumyMmy curHaiga. Ho mpe:x-
Ie ueM BKJIIOUATL IIPUEM-

HUK, TIaTeJbHO IIPOBEPHTE
MOHTAaK U yCTpPaHHUTe OOHA-




pysKeHHEBIe oInOKU. B pabo-
TocmocobHocT Y3U yOerx-
JaioTCsA, IPUKOCHYBIINCH K
OJHOMY 13 BLIBOIOB KaTyIII-
Kk @HY. B renxedonax moJ-
2KHO OBITH CJIBIIITHO I'POMKOE
«ppluanme». B pabouem ke
pexume OymeT caabo Hpo-
CAYIINUBATBCA IIIYM OT IIep-
BOT'O KacKaja.

IIpoBepuTh paboTy rerepo-
IVHA ¥ YCTAHOBUTH €ro Jua-
masoH mepectpoiiku 1,75...
1,9 MTI't mpoirie Bcero ¢ Io-
MOIITbIO JII0O00TO panoBeIla-
teasHOTO (PB) mpmemuuka
co cpenaeBosHOBEIM (CB)
nuanasoHoMm. K coskasenuro,
CB-guama3oH HMMeeT BepX-
HioI0 rpanuny 1,6 MI't, o
OOJILIIIMHCTBO HPHUEMHUKOB
MMeeT «3amac» II0 YacToTe
mo 1,7..1,75 MI't. Umenno
HA 9Ty YacTOTy M HAJ0 Ha-
crpouts PB-npuemuuk. Cur-
HaJI TeTeponHA B HEM OyZer
IIPOCJYIINBATHCA KAK MOIII-
Hasd paguoCTaHIIUA B Iay3ax
nepemaun. [IppeMHUK ¢ Mar-
HUTHOW aHTEHHON HaJI0 pac-
MMOJIOKUTH PAIOM, a €CJU Yy
IIPUEeMHUKA NMeeTCs THe3I0
JJIST TIOAKJIIOUEHN S BHEIITHeH
aHTeHHBLI (Temepb TaKHe
NPUEMHUKU — PEIKOCTBH),
TO B HET'O0 HAJ0 BCTABUTH OT-
pes3oK IpoBOJAA, IIOAHECEH-
HBIH K KaTyIlKe TeTepou-
Ha. YCTaHOBUB KOHIEHCATOP
HacTpoiiku C4 B moJioskeHmne
MaKCHUMAaJIbHOI  eMKOCTH,

BpallleHreM cepaeuHuka L3
yCTaHaBJIMBAIOT HUKHIOIO
TpaHUIly auamasoHa. B ciy-
yae OTCYTCTBUA TeHepaliuu
HAJ0 YCTAHOBUTL TPAaH3UC-
Top VT1 ¢ GoapmiuM Koad-
(punmeHTOM Iepemgayud TOKAa
W/UJIU BOAATh pesucTop R2
MEHBIIIETr0 COIIPOTUBJIEHUS.
ITocnenusasa omepamusa —
HACTPOKa BXOMHBIX KOHTY-
pos. IlogcoemmunTe aHTEHHY
IJINHOI He MeHee D M, MOXK-
HO Ja)ke KoMHaTHy0. HaBsep-
HAKaA BBl yiKe IIpuUMeTe Ka-
Kune-HubOyabL curHaabl. Ilo-
ouepeTHbIM BpallleHueM ITo1-
CTPOEYHUKOB KaTryinek L1 u
L2 nobGeiiTech MaKCUMAaJILHOI
rpoMkocTu npuema. OKoHUAa-
TEJILHO IMOACTPOUTH BXOJHBIE
KOHTYPHI yI00Hee Ha CBOGOI-
HOM OT PaAMOCTAHITUI yUacT-
Ke [amamasoHa, IIPOCTO IIO
MaKCUMyMy IIIymMa sdupa.
CienyeT OTMETUTD, UTO IIOJ-
cTpoiika KoHTypa L2C7 cier-
Ka BIHAET Ha YacTOTy reTe-
poAvHA, HO NIPU HACTPOUNKE
II0 IITyMY 9TO He MMeeT HUKa-
KOT0 3HaueHusd. ¥YO0eIUTbCS
B IIPABUJIBbHOCTH HACTPOUKU
MOXKHO, IIOAKJIOYas U OT-
KJIo4yad aHTeHHY: IITyM 3()u-
pa [OoJKeH BO MHOTO pas
IIPEBOCXOAUTh BHYTPEHHUI
ITyM IPUEMHUKA.
PesynbTaThl IPOBEPKU pa-
00THI mpueMHUKA. YyBCTBU-
TEJIbHOCThL €ro OKasajach
0K0J10 3 MKB. 9T0 He yauBuU-
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TeJbHO, €CJU YUYEeCTh BELICO-
Koe ycuienume Y34 (Ooiee
10 000) u HATUUYME YYBCTBU-
TeJbHBIX TeaedoHoB. CMmecu-
TeJIb »Ke IIIYMOB He BHOCHT.

Caymiath 2hup Ipenmnoy-
THUTEeJIbHEee B BeuepHee 1 HOU-
HOe BpeMsd, KOrJa IuamasoH
80 M «OTKpPHIT» (€CTh HAJb-
Hee TIPOXOKAeHUWE pajauo-
BOJIH).

ABTOp UCIBITBIBAJ IIPHU-
eMHUK C BPeMeHHOH ITPOBO-
JIOUHOM aHTEeHHOU MIJIMHOU
He Oojsiee 10 M, BKJIOUasA
cumxenue. OHa ObLIa IIPO-
TSAHYTA ¢ 0aTKOHA K OTpask-
IeHWIO KPBIIYW M TaM 3aK-
pelyieHa Ha IIeCTe BBICOTOM
okoJio 1,5 m. TeM He MmeHee,
YBEpPEeHHO MIPUHUMAJINCH
SSB-cTaHIIIM €BPOIIEHCKOI
yactu Poccuu — ot Kape-
aun po Ilosomxkbsa u Kpac-
HOZapCKOTO Kpasd, a TaKKe
Yipaunsl u Bemopyccun.

Tenerpagom CJIBITITHBI
ObLu craHnuyu Mcnmanuum u
Cubupu (Has3bIBAal0 TOJLKO
caMble gajgbHUue). «3azeMJe-
HHUe» Ha OTONMUTEJbHYIO 0a-
Tapero HUJIN BOLOIPOBOIHYIO
TpyOy 3HAUUTEJILHO yYBEJIH-
YMUBAJO0 T’POMKOCTDL IpHeMa.
Takum oOpas3oM, IPUHSATO
OBLIIO IPaKTUUYECKU BCE, UTO
MOJKHO VCJBIIIIATL B 3TOM
Iranas3oHe HA 3HAUNTEIbHO
0oJiee CIIOXKHBINA IPUEeMHUK.

B. IIOJIAKOB,
npodeccop
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YUTATEJBCKUN
KJYB

Bonpoc — ortBet

HUnmepecHo, nouemy MHO-
zue nwdu arwoéam xoge? Hy,
npamo xumbv 0e3 Hezo He
mozym! Heyxmo HANUMOK
cmoav noaeszen? Hau deno
6 uem-mo Opyzom?

Ceemaana Cagenvesa,
2. Cmasponov

JIt060BE nyIu Ges3pasauuie
yeJJ0BeKa K Kode B HeMaJIoh
CTEIeHN 3aJI0KEHBLI B HeM
¢ po:xxkaenusa. McciaemoBare-
aamu u3 Berukobpuranuu,
WNranuu wu Huzepaaugos
Obl1 OOHapy:KeH TeH, IIpe-
IOMpeneadaioiuil OTHOIIIe-
HUe UeJIOBeKa K 00ApAIeMy
HAOHUTKY. OTOT T'€H HOCHUT
HasBaHue PDSS2.

B mepBoii yacTu ucciemo-
BaHUsSA, MPOBEIAEHHOM TIeHe-
TUKaMU, MPUHAIN yUacTue
1 183 uesnoBeka, 340 us Ko-
TOPBLIX TIPOKUBAIOT B He-
O0OJILITION JepeBHE Ha TeppuU-
Topuu Uranuu, a 843 — B
IIIEeCTH cejiaX, PACIIOJOKeH-
HBIX Ha CeBEepPO-BOCTOKE ATO



cTpaHbl. YUeHbIe coOpaJu
uapopmaruio o ITHK yuacrt-
HUKOB U IIOIIPOCUJIN HUX OT-
BETHTHh Ha BOIIPOC, CKOJILKO
Kode OHM OOBIYHO BBIIIIBA-
0T exxenqHeBHO. Kak oxasa-
JIOCh, 00JIaATeI OLHOTO 13
BapuaHToB reHa PDSS2 B
IeHb BBIIMBAJKU B CpegHEM
Ha OJHY YaIllKy Kode B JeHb
OoJibllle, uYeM oOJazaTeu
IPYyTroro BapuaHTA.

YToOLI MEepPenpoOBEPUTH
IMOJIyUeHHbIe JaHHbIE, CIIe-
IIAJNCThLI IIPOBEJUN aHAaJO-
THYHLIA OIPOC C yUaCTHEM
1 731 xurensa INosagoum u
O0HAPYKUJIN CXOKee BJIN-
Hue reHa PDSS2. Pasuumna
MeXKIy oOJiamaTeaaMu pas-
HBIX €ro Bapualuii B aTOH
cTpaHe ObLIa MeHee SPKO
BBIPAKEHHON — Yy4YeHbIe
CKJIOHHEBI CIINCBHLIBATH 9TO HA
TO, UTO TPAAUIINH IIOTPeDIe-
HuA Kode B Uranuu u I'oj-
JAHAUN 3aMETHO pasjnya-
IOTCSA MEX Iy COOOIi.

Kax BoissicHuiIu wmcciierno-
BaTeJu, OIpeJesIeHHbIN Ba-
puanT PDSS2 He TOJBKO 3a-
CTaBJISIET 4YejIoBeKa OOJIbIIle
JI00UTH Kode, HO U JeiiCTBU-
TeJILHO BINSAET HA TO, KAKUM
MMEeHHO OyaeT BO3aeiiCcTBUE
mamHoro HamuTka. Opra-
HU3M TaKUuX JIOJel ycBauBa-
eT Ko(e ObICTpee, M3-3a UYero
BO3JelicTBUe KodenmHa OKa-
3nIBaeTcs 0oJiee 3aMETHBIM,
HO MeHee MIPOJOJIKUTEIb-

vHeIiM. Kak ciaencTBue, JOIn
3aMeuaT, 4YTo Kode meri-
CTBUTEJIHLHO IIOMOTAeT UM CO-
XPaHUTb 00APOCTH, HO OTHO-
BPEMEHHO JOCTATOYHO OBICT-
PO OIMyIIIaloT IIOTPEOHOCTH
B HOBOM IIOPITHU.

T'osopam, e CIIIA cobupa-
I0MCA 0OHCUBAAMb YMEPULUX
ato0eii. HnmepecHo, KaKum
obpasom?

Hurxuma Ceaesnes,
2. Kpacnosapck

Kax mnwumer wuHTEepHeT-
JKypHaJa iScience, amepu-
KaHCKadA KomnaHusa Humai,
yel IrJIaBHBIA O(hrc HAXOIUT-
ca B Jloc-Aumxenece, Hauu-
HAeT IIPOEKT M0 OKUBJIEHIIO
yMmepmiux Jirogeii. Mosr ue-
JOBeKa OymeT Iepecayku-
BaThCA B OMOHMUYECKOe TeJlo,
CO3IaHHOE MCKYCCTBEHHO.

06 sTOM pacckKasajJ Kyp-
HaJIMCTAM OJUWH 13 OCHOBATe-
Jent mpoekTa — Jl»xoH BoKka-
Herpa. Ou y0e:xmeH, UTO Ta-
Kue omeparnuu K 2045 romgy
OyIyT BIIOJIHE peaybHBI. [0
9TOTO K€ BPeMEeHHU MOS3T Ue-
JIOBEKa, IIOKeJIaBIIIero BOC-
KPEeCHYTb, OyIeT XPaHUTbCS
B CIIEIIAJIBHOM COCYyJe B 3a-
MOPOXKEHHOM COCTOSHUU.

B macrosimee BpemMsa KOM-
naguda Humai uimer cnoHco-
POB O paspabOTKH COOT-
BETCTBYIOIIIUX TEXHOJOTHUI.
IIpaBma, cToMT OTMETUTD,
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YTO OOJIBIIIMHCTBO CEPhEes-
HBIX YUYEHBIX BEChMa KPUTH-
YeCKM OTHECJIHCh K CTOJIb
cMesoMy 3asBjaeHUIo J[;KoHa
Borkanerpsl.

HedasHo y3nau, ymo cne-
yuaaiucmyl He cogemynm
Odepicambvb 6 KAPMAHAX MO-
OUNbHUKU, NOAA2AA, YMO UM
mecmo, no Kpailnei mepe,
6 pwk3axkax u cymrax. Ilo-
uemy max?

Oanez CnupudoHos,
2. Bonozoa

Haske Korma MoOUIBHBIN
Tened)oH He paboTaeT, OH
HAIIOMHHAET O CBOEM CYIIe-
CTBOBAHWH, IIOLaBasd B CETh
curHajg «sa 3aechb». llpu
5TOM €ro 3JIEKTPOMATHUTHOE
U3JyueHne He TaK YK IIO-
JIe3HO OJIS 3J0POBbS, IIOJIA-
raioT MHOTHE€ MeIUKMN.

Ho 510 emie moabenwr. Be-
Ia CAy4YmJach HeJTaBHO C aB-
crpaauiiniem I'aperom Kiu-
POM, KOTOPOTO yropasmanio
YIIaCTh C BEJIOCUIIeZa, C «ali-
¢oHOM» B 3aJHEM KapMaHe
mroptoB. OT yaapa TenedoH
B3opBaJyicia. B uTore Ha Ko-
"Ke BeJIOCUIEeNCTa — CUJIb-
HBIII 02KOT.

ITpuunsoit ToMy, Kak mo-
KasaJjio pacciefoBaHue, OKa-
3ajach JUTHUN-NOHHAS Oara-
pesi, KoTopasi CIeTOHNPOBAJIA
U IPpU yAape IIpeBpaTHIach
B CBOEOOPAa3HYIO MUHY.
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Hedasno 6 Hauteil cmpaHe
COCMOANCS MeHOYHAPOOHbLlL
MYPHUP NO YCMHOMY ciemy,
00HUM U3 nobedumeaneil Ko-
mopozo cmaJaa 6-1emnss 6ot
nycknuya demckozo cada us3
Yenabuncka, komopas yme-
em cuumambv 6 Yyme, Ha
naavyax u Ha ciemax Ovic-
mpee Kaavkyaamopa. Kax
eil amo ydaemca?

Eszenus Mupownukosa,
2. Bradumup

OduiraabHO 3TH COPEBHO-
BaHUIS HasbIBaINUCh Mexxmay-
HAPOOHBIM TYPHUPOM IIO
MEHTAJLHOI MaTeMaTHKe,
B KOTOPOM IPHUHUMAJIHN yUac-
THEe MAaJbUUKHN U [AEeBOUKU
B Bo3pacTe oT 5 mo 14 jer.
B rammoit u3 Tpex Bo3pacT-
HBIX T'PYIIII OBLIN CBOM 3a%a-
HUSI U OIPEeAesjNch CBOU
mobeIuTe N,

Tax BoT, AOIIKOJBLHUIIA
Munauna KoBanzesa, o KoTo-
poii cIpallimBaeT HAaIlla Yu-
TaTeJbHUIIA, CTaJa [100esu-
TeJIbHUIIEH B MJIAAIIEH BO3-
pactuoi rpynmne. Ha Hauaab-
HOM OJTalle COPEeBHOBAHMUS
yYaCTHUKAM IMOKAa3bIBaJIN Ha
SKpaHe UMCJja C IPOMEKYT-
KaMi B OZHY CeKyHay. Ux
HAJ0 OBLIO CKJIAABIBATL WJIN
BBIUMTATEL. IIpu sTOM camu
ypcJia CTaHOBUJINCH Bce 00-
Jiee MHOro3HauHbIMHU. Mua-
Ha pemmuja mpaBuiabHO 30
opuMepoB us 33.



IloTrom pgeno pomio 1o
apu(MeTHYeCKUX oIleparnui
¢ MWJLJIMOHAMM, MIJLIAAPLA-
MU U Tag gajee, 7o 12-zxau-
HBIX unces. IX MOXHO ObLIO
pelaTs Ha JOCKe MK Ha Oy-
mare. MujaaHa ObICcTpee Bcex
pemuia Bce 20 mpuMeposB.

Haxowner, ma TpeTbeM sTa-
Ile BCe YUACTHUKU HOJIYUMIN
mo 150 mpuMepoB, KOTOpPhIE
HYKHO PeIInuTh XOTh B yMe,
XOTh Ha IaJIbIlaX, XOTh C IIO-
MoOII[bI0 cueToB. Mmniaana
CIIpaBMJIACh C 3TUM 3aJaHU-
eM 3a 14 MUHYT, XOTS CUHU-
TaJIOCh HOPMAJBbHBIM, €CJIH
YUYACTHUK YKJIaAbIBAJICA B 25
MUHYT.

O cebe oHa pacckasaja,
YTO 3aMHTEPEeCcoBaach ObICT-
PBIM cueToM, KOT/Ja yBUAeJa
B HMHTepHeTe BUIEOPOJUK,
e IOKAa3bIBAJM II0JO00HbIE
COPEBHOBAHUI.

— ¥ Toxke Tak xouy, —
CcKasajia oHa MaMe, 1 Ta OT-
BeJsia meBouKy B ILleHTp pas-
BUTHUS MHTEJLJIEKTa K IPEIo-
IaBaTeJI0 MEeHTaJIbLHON MaTe-
maTtuKku BapBape Yepnsbiire-
BOM. VYUeHHUIIa OKasajach
CIIOCOOHOI, CXBaThIBaJIa BCE
ImpaBmjia, UYTO Has3bIBAETCS,
Ha Jety. OHa MBICJIEHHO
IIpeacTaBisia cebe, YTO CUU-
TaeT Ha cueTax, M OUeHb ObI-
CTPO «IIeJKaJa» MPUMEpPHI.
Bor Tak u momasia Ha MeK-
IyHApOIHbIE COPEBHOBAHUA,
B KOTOPBLIX KpOoMe Hee yua-

cTBOBaJIU pebara us 49 ropo-
OB 1 HACEJIEHHBLIX IIYHKTOB
kKax Poccum, Tak m crpanH
CHT.

A eme Munana ymeer um-
TaTh ¢ 4 JieT, HHTEePECYeTCa
caMbIMU PA3HBIMHU BelllaMu
HA CBeTe U II0JIaraeT, 4To ee
HaydJaT B IITKOJIE eIlle MHOTO
YeMy II0JEe3HOMY.

Iogenocv cavtuiamsv, 4mo
Hawu KocMoHaA8mMbuL cobpa-
auce aemembv Ha CoaHue.
IIpasda nu smo? Ecau Oa,
mo KaxKum obpa3om KoCcMu-
yeckuil kKopabav codbuparom-
csa 3auWumums Oom CoOJIHeYy-
Hozo Jcapa?

Aunexceit Camonemos,
Mocksa

IIpomie Bcero Ha BOIIPO-
Cbl, 3aJaHHbIE UHTATEeJIEeM,
OTBETUTH aHeKzoToM. Korzma
0 TOM CIIPOCHJIH POCCHUHCKO-
ro KOCMOHABTAa, OH OTBETUJI:
«Jla Bce OYeHL MHPOCTO —
MBI HOUBIO IIOJIETHM...»

A ecau cepbesHo, K Coirn-
Iy HUKTO IPUOIMKATHLCA He
cobupaercsa. Ammapartypa
30HJa JUCTAHIIMOHHO OyIeT
M3y4aTh CTPYKTYPY COJIHEU-
HOM KOPOHEI 1 OCOOEHHOCTH
CTPOEHMSI CAMOTI'0 CBETHJIA.

IIpuMepHBII CPOK OCYIIe-
cTtBIeHUs mpoekTta — 2025
rox. A 30HI, CKOpee Bcero,
OymeT aBTOMAaTHUYECKUii, 0e3
SKUITANKA.
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7 Yem nmuTanmchb

A no"emy. OUHO3aBPHI?

Yro Takoe cre-

"Horpadua? Kakoil 3aTepAHHBIN ropoj

oTKpELI B IlenTpanbHoi A3uu pyccKuit

nyremrectBeHHUK IleTp Kosnos? Ha atu

¥ MHOTHEe APyrue BOIIPOCHI OTBETUT O4e-
PeIHOM BBHIMTYCK «A mmouemy?».

IIxonpuuk Tum u BcesHalika u3
KoMmIbioTepa BuT mpomosikaioT cBoe
myTelllecTBYEe B MUD NaMATHBIX AaT.
A uyuraresneil jKypHaja IpuUrjiamaeM
sarasaHyTh B Myseii okeana B Kanu-
HUHTpaze.

Pasymeercs, 6yayT B HOMepe BeCTu
«Co Bcero cBera», «100 ThiCcSY «mOYE-
My?», BcTpeua ¢ Hacrenbkoit u Janu-
soi, «rpoTeka» u Apyrue HAIIHU PyO-
pUKHU.

ﬂﬁm MesxniaHeTHas
craumus  «IOHo-
Ha» craproBaya 5 asrycra 2011 roza,
a b mronsa 2016 rojga mpucTynIMIa K U3y-
yenuio IOnurepa. Yepre:xku ee BbI Hal-
JieTe 0 ouepefHOM HoMepe «JleBmim».

JIrobuTenu Mojesieil CMOTYT IIOCTPO-
WUTH TOPIEAHBIE KaTepa U YCTPOUTH CO-
PEBHOBAHUSA, JIEKTPOHIIVKY Y3HAIOT,
Kak cgesaTh U3 6JI0KAa MUTAHUA KOM-
IBIOTEPA YHUBEPCAJIBHBIH, a JIOOUTEIN
CBeJXKero BO3yXa CMOTYT B IpeInBe-
puu HoBoro roma morpeHUpoOBaThCA
B U3TOTOBJIEHUY CHEIKHBIX CKYJBITYD.

Bragumup KpacHoyxoB yske Ipuro-
TOBUJI HOBYIO F'OJIOBOJIOMKY, HY U KO-
HEYHO, B HOMepe OyJyT IOJIe3HbIe CO-
BETHI.

ITodnucamvca Ha Hawu u3danus
ébL modiceme ¢ 1106020 mecaya
6 106oM noumoeom omadenenuu.
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ya. MockoBckad, 3.

JKypHan 3aperucrpupoBar B Munucrep-
ctBe Poccuiickoit @egepanuu mo gejiaMm Ie-
4aTH, TeJepasuoBeIaHud U CPEACTB Mac-
COBBIX KOMMYHUKAIIMIA.

Per. ITN No77-1242

Ilexkyapanus 0 COOTBETCTBUH
nmericrBuTenbHA 1m0 15.02.2021

BeInyck M3TaHNSA OCyHIeCTBJIEH IpHu (pu-
HaHCOBON moagep:xkke PexepaabHOro
areHTCTBA IO IIeYaTH M MACCOBBIM KOM-
MYHUKALUAM.



TABHBIM-JABHO

B mpeacraBieHny coOBpeMeHHBIX JIOAEH IITH-
HeJb — 9TO BOoeHHas (popMeHHas omgeskna. Ha
caMoM JKe JeJjie, HadBaHME <«IIIHHEJIb» IIPOUCXO-
IUT oT hpaHIry3cKoro chinel, uro osmauaer «ry-
CeHHUIla» M YKa3bIBaeT Ha CBOOOIHBIN MOKPOI
oze:xkabl. B mepBoit mostoBuHe X VIII Bexa ee Ha-
JeBaJIu IIepel 3aBTPAKOM IOMENTIUKM W IIPOoUMe
IITaTCKIUE JIOIN.

B poccuiickyro apMuio IIIMHEJb II0MaJia JIMITh
B 1764 roxgy. Ilo moKpoo 5TO OBIT AIMHHBIH
CIOPTYK, €ro0 IINJIN U3 CYKHa, IJd 3MMHEr0 Bpe-
MEHH IIOAOMBAJIA MEXOM.

ConpaTcKas INMHEIL IIPEACTABIAIA COOOHW INMHUPOKUI
IIJIAII C BBICOKMM CTOSYMM BOPOTHHUKOM, OHA MOTJIA MCIIOJIb-
30BaThCs HE TOJBKO IO IIPAMOMY HAa3HAUEHWIO, HO U CIy-
JKUTDH OHeAJIOM U JasKe ILIall-majJaTKou. [[J1a 3amuTel pyK
OT XO0JIOJa JJIMHHBIE PYKaBa IITHHEJIN OBbIIN CHAOMKEHBI IIIH-
POKMMM OTTHOAIOIIMMUCA MAHMKETaMMH.

Odurnepckasa IINHEIb NMeJIA IMOXO0MKIHA IMOKPOii, HO OTJIH-
yajach 0oJjiee TOUHOM IIOATOHKOM 10 (pUrype, MmIeuu JOII0JI-
HUTEJBHO YTEILIAJNCHL IINHHON IeJIePUHOM.

B mauane XIX Bexa o(puiiepcKasd IIINHEJb CTAJIa OCHOBOM
U IITAaTCKOU (hopMeHHOI ofe:kabl. OHA mpeacTaBIIAIa COO0M
IMUPOKUH mJIail] 6e3 pyKaBoB. Ee crany MIUTh HEe TOJIBKO 13
CYKHa, HO 1 13 00Jiee AeIlleBhIX COPTOB MaTepuu — (ppusa,
batiku nau Gpaaneau. UMeHHO ()PUBOBYIO IIIUHEIb HOCHUJ
repoii H. I'orona Axaxuiit AKakueBUY U3 BCEM N3BECTHOM
IIOBECTH.

B 1858 rogy BBesu equHBIN MOKPOM O(PUIEPCKUX U COJI-
maTcKkux mmHener. OHM 3acTeruBaiiich Ha ( MyTOBUIL, MMe-
JIY OTJIOXKHOM BOPOTHUK M KOPOTKHUH XJSACTHUK Ha CIHHE.
IIpu paccTerHyTOM XJIACTHKE B IINHEJIb MOMKHO OBIJIO 3a-
BEPHYTBLCS, KAK B OJesJIO.

B 1881 roxy BHemiHmMi BuJ IIMHEJIN CHOBA MEHAETCHd.
Ona cTaHOBUTCSA ABYOOPTHOM, C OOJIBIIIMM 3aIIaXOM.

B 1918 roay xymo:xkuuk B. BacuemoB paspadoTay HOBBII
IMMOKPOM ITMHeJU A8 KpacHoii apMum, KoTopas ocTaBaJach
B cTpoio 10 30-x romoB XX Bexa. 3aTeM el BEPHYJIU TPamu-
IIMOHHELIN IIOKPOM, BBeAeHHEIH erfe B XIX Beke. A B Hauaje
HBIHEIITHETO CTOJIETHS OT IIINHEIN PEINJIN COBCEM OTKAa3aTh-
csa. Ee samenuau Oymuiatamu, IIaIiaMi U IAJIbTO.




C NepBO CTPaHULbI U BAOXMUTE B TOT XXE KOHBEPT.
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[aeT aHkeTa. BeipexbTe NOJIOCKY C BalMMM OLEHKaMn matepuasnos

CAMOMY AKTMBHOMY
U NIFOBO3HATEJIbBHOMY YHTATEIIO

Naxoennwa

—:ﬁ

o

HI-TECH-KOHCTPYKTOP
HA OCHOBE MJIAT®OPMbI ARDUINO
(npu3 npepoctaBneH OO0 «AMmnepKar)

Hawm TpagMumoHHble TpM Bonpoca:

1. Kak yTBep»aatoT naneoHTonor1, ApesHue N HOCHIM
WyBbl MEXOM HapPYIKy, a He BHYTpb. Mouemy?

2. MoueMmy KpacHbIi nepeLw, }KeT, Kak byaTo B3sn B poT
4yTo-TO ropsivee?

3. MoyeMy ecnu ny4yom POHaApPMKa B TEMHOTE OMMUCLIBATH
KPYru, TO BMAHA HE CBETOBas TOYKA, @ HEMPEPbIBHAS OKPYMK-
HocTb?

MPABMIJIbHBLIE OTBETbl HA BOMPOCHI
«FOT» N2 9 — 2016 r.

1. B 10 Bpems, korpa 6bin usobpeTeH anekTpoaguratens,
eLie He CyLLEeCTBOBANO aKKYMYmSITOPOB, CMOCOBHBIX HaKanmm-
BaTb 3apsf, ANEKTPOIHEPTHM, KOTOPOro Bbl XBaTUNO Ha norer.
He 6bino takxke u conHeuHbix 6atapei. A NOTOMY M NOSIBUMMCh
3MeKTponeTbl CPaBHUTENLHO HEAABHO.

2. Pasrnapetb natHa Ha CorHUE MOXHO C MOMOLLBIO OCO-
6bIX CBETOMUNBTPOB, KOTOPbIE 33AEPKMBAIOT BonbLUYIO 4acTb
BUOUMOrO U3ny4yeHus U 3Ha4YUTEeNbHO YyMEHbLUAOT ONacHOCTb
nospeguTb 3peHue.

3. B MasTHMKOBBbIX 4Yacax np1M U3MEeHeHuMn TemnepaTtypbl
MEeHAeTCsa M gnMHa NnogBeca MAasiTHMKA, a 3HAYMT, U3MEeHseTCs
nepuop, ero KonebaHun.

Mo3papaensiem B no6efoi 11-neTHero MOCKBUYa
Hukury BpatyxmHa. Bnmsku 6binm K ycnexy
Oner MepopeHko n3 Meogocun u UBaH Kupunnoe
u3 KpacHosipcka.

BHumaHme! OTBeTbI Ha HaL GAMLKOHKYPC A0KHbI GbiTb MOCIaHbI B Te4eHne
ronyTopa MeCsILIEB MOC/e BbIXOAA XypHara B cBeT. Jlary 0TnpaBkv peaakums

Y3HAET MO WTeMneto No4YTOBOro OTaeNeHns oTrnpaBuUTeNs.

45963 (ropoBasi) — No KaTtanory areHTcrea

v

Unpgekc 71122
«Pocneyatb»

99320 — uyepe3 «KATAJIOI POCCHUCKOMU

’

MPECCbI»; N3830— no katanory My «Moura Poccumn.



