FTEHPUX 3PNIUX / CEPFTEW KOMAPOB

No MATEPHANAM
HEBEPOATHBIX
WCCNEAOBAHHH
NAYPEATOB
MTHOBENEBCHKOW
NPEMHUH

OTKYAA BEPYTCHA CTPAHHDBIE

AR

HAYYHDLIE

KHAMA noanTexa




Knauru Iommrexa

['enpux Dpnux

JIerko Jiu mibITh B CHpPOIIE.
OTKyaa OepyTcsl cTpaHHbIe
HAYYHbI€ OTKPbITHS

«AnpnuHa JIumxuarain

2020



YK 001.8
BbbK 72

Apaux I'. B.

Jlerko i mbITh B cuporne. OTKyaa 6epyTcsl CTpaHHbIe HayYHbIE
otkpeitusl / I'. B. 9pmx — «AmnpnuHa Iumxuran», 2020 — (Kauru
ITommTexa)

ISBN 978-5-00-139398-6
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miar... M Hayka — 3T0 BOBCE HE YHBUIbIM KOHBEHEP MO MPOU3BOJCTBY 3HAHMI, OHA
NOJTHA OIIMOOK, 320y ICHUI, KYPbE3HBIX CTy4yaeB, HECTAHIAPTHBIX MMOJXOA0B
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MOPO¥ CTAaHOBATCSA JlaypeatramMu VIrHoOeneBCKOM MpeMUn «3a JOCTUKEeHH I, KOTOpbIe
3aCTaBJISAIOT CHavajla pacCMesAThCs, a MOTOM — 3ajlymarbcsi». B cBoei kHure
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Bce npasa zawuuernvl. /Jannas 31eKmpoHHAs. KHU2A NPEOHA3HAUEHA UCKAIOUUMENbHO ON5
UACMHO20 UCNOAL30BAHUSL 8 MUUHBLX (HEKOMMEPUECKUX) UeAsIX. DNeKMPOHHAS KHU2aA, ee uacmiu, ppaz-
MEHMbL U INeMEHNbL, BKAIOUAS. MEKCH, UB00PANCEHUSL U UHOE, He NOONEHCAN KONUPOBAHUIO U MH00OMY
OpY20MYy UCNONL308AHUIO Oe3 paspeutenust npasooonradamens.. B wacmuocmu, 3anpewero makoe
UCNOAB306AHUE, 8 Pe3YAbmame KOMopozo 3NeKMPOHHAsL KHU2d, ee Yacmb, Ppazmenn Ul SNeMeHm
CMAaHYm OOCMYNHbIMU 0ZPAHUMEHHOMY UAU HEONPEOeNCHHOMY KpYey AUul, 8 MOM YUCAe ROCPEOCEOM
cemu uHmMepHenl, He3AsUCUMO OM Mozo, Oyoem NpedoCmaAsMbCs OOCMYN 3a NAAMY UAU 0e3603-
Me30HO.

Konuposanue, socnpouzsedenue u unoe ucnonb308anue 1eKmpoHHOLL KHU2U, ee uacmeli, (ppaz-
MEHMO8 U INEMEHMO8, 8bIX00sIUee 34 NPedeabl YaACMHO20 UCNOAL308AHUSL 8 MUUHBIX (HEKOMMepUe-
CKUX) Ueasix, 6e3 coenacust npagoodoNadamenst si8ASemcs He3AKOHHbIM U 81euen YeoroeHyr, aOMu-
HUCIPAMUBHYIO U 2DANCOAHCKYIO OMBEMCINEEHHOCHTb.

***
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"KHUI'! ITIOJIMTEXA'" — napraepckuii npoekT [IOJINTEXHUYECKOI'O MVY3E4,

usnaresnibctB CORPUS, "AJIBITMHA HOH-OUKIIH" u "BOMBOPA".

B cepun BBIXOIAT JIyuIivie COBpEMEHHbIE U KJIaCCUUYECKUE

KHUTY O HayKe W TEXHOJIOTHSIX — BCE OHM OTOOPAHBI U TIPOBEPEHBI YUSHBIMU

Y OTPACJIEBBIMU CIIELIUATACTAMHU.

Cepus "Kuuru [lonmurexa" — 310 MATh KOJJIEKIIUH, CBI3aHHBIX C TEMAMU

MOCTOSIHHOM 3Kcno3uumu [lonmurexHnyeckoro mysest:

"Yes0oBeK U KU3Hb'' — MUD KUBOTO, OT YCTPOWCTBA MO3Ta JI0 OMOTEXHOJIOTHIA.

"Iudpsbl 1 aJropuTMBI'' — MaTeMaTuKa, UICKYCCTBEHHbI MHTEJUIEKT U IU(POBBIE TEXHOIO-
TUU.

"Semus u BeesieHnast'"' — mpoucxoxaieHue Mupa, HeOecHbIe Tejla, OCBOeHUEe KOCMOCa, HAyKH
0 3emure.

""Marepusi 1 MaTepHaJbl'' — YCTPOICTBO MUpPaA C TOUKU 3peHHs (PU3UKHU U XUMUHU.

"Uen ¥ TEXHOJIOTHU'' — HayKa M TEXHOJIOTMH, UX TIPOIILIOe U OyIyIIee.

[NonuTexHUYeCcKii My3eil Ipe/ICTaBIIsieT HOBBIH B3IVISL HA SKCIO3ULIMIO, TOCBAIIEHHYIO HayKe
u TexHonorusaM. CI1ycTs CTojIeThe AJ1s1 My3€s1 BHOBb CTAHOBATCS] BAKHBIMU MBIC/Ib U UJIES, A HE MTpe]-
MET, UMH CO3aHHBII.

HayuHast yacTh OCTOSTHHOM 9KCIIO3ULIUM BIIEPBbIE BU3YAIM3UPYET YCTPOMCTBO MHpa C TOUKH
3peHUs1 COBPEMEHHOI HayKu — OT OpOUTAJIell JIEKTPOHA 10 YepHOH AbIpbl, oT cTpyKTyphl JHK 10
HEVPOHHBIX CETEM.

Hcropuyeckass 4acTh MOCTOSIHHOM SKCIO3MLIMM PACCKA3bIBAET O JOCTUAKEHUSIX POCCUHCKUX
MHKEHEpOB M n300peTaTesiell Kak yacTh MUPOBOM TEXHOJOTMUECKON KYJIbTYpbl — OT CAaMOXO/IHOTO
cyaHa MBana KynuOuHa 10 9KCIEpMMEHTOB 110 TEPMOSIIEPHOMY CUHTE3Y M KOMITBIOTEPA Ha OCHOBE
TPOMYHOM JIOTHKHU.

[Nonutex penaet Bce, YTOOBI BCTpeya YesloBEeKa U HAyKH COCTOsLIach. YTOOBI HayKa ocTaiach B
’KM3HU YesloBeKa HaBceraa. YToOsl MpOCBeleHe CTaJI0 HAILIM OOLIMM OYIyIIKM.

Ionpoduee o [Tonutexe u ero npoekTax — Ha polytech.one


https://polytech.one/
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BBenenne

1. Tlouemy crapukam BKyCHee Hepa3OaBiieHHOe BUHO? 2. [lodemy crapukam Jjerde 4urath
nznama? 3. [Touyemy moj oceHb Jitoau oOxopiuBeii? 4. Uto MosiBUIOCH paHblIie, Kypulla VI SAIO0?
5. Touemy y OBIIbI, TOKYCAHHOM BOJIKOM, MSICO BKyCHee, a IepcTh Xyxke? 6. [Touemy msico ObicTpee
MOPTUTCS] HA JIYHHOM CBeTYy, 4yeM Ha conHeuyHoM? 7. [loyemy cumraercs, 4TO CISIIIMX MOJHUS HE
nopaxaet? 8. [louemy uyaen He eAsAT CBUHUHBI: TIOYUTAIOT OHUA CBUHBIO WK nipe3upator? 9. [louemy,
4yT0OBI BOJA ObLJTa XOJIOAHOM, B Hee Opocatot kamerku? 10. [Touemy BHHO B cocyje Jiydie Oparh U3
cepeluHbl, MeJ] CHU3Y, a MacJyio cBepxy? 11. MoryT Jiu osIBUTLCSI HOBbIE, €11le HEU3BECTHbIE 00JIe3HU
u noyemy? 12. [ToueMy B oceHHee BpeMsl CHbl CHATCA HecObiBUMBBIE? 13. UYeTHoe uMciio 3Be3/ Ha
HeOe WM HeueTHoe?!

UYro 310 32 Borpockl? TeMsbl ucciepoBanmii OpuTaHCKUX yueHbix ? [lepeyens aypeatoB UrHo-
6eneBckoil mpemun?[? | Her, 310 HekoTopbie U3 TeX 95 BOMPOCOB, KOTOpBIE, cornacHo IlimyTtapxy,
ObLIO IPUHATO 00CYXJATh HAa IPEUECKUX CUMIIO3UYMaXx, TO €CTh BO BPEMsI COBMECTHOTO BO3JICKAHUS
3a nupiiecTBeHHbIM cTosioM?. COOCTBEHHO, C 9THUX 3aCTOJIBHBIX Oecejl ¥ MOoIUIa BCs Hallla HayKa, a
3a HEWl ¥ TeXHHKA.

Kak BuzHO, 3a mporieaine ThICSYeNeTHs] He Ha BCE BOMPOCHI MOMy4YeHbl OTBeThl. M3 mpuBe-
JEHHOTO CIKCKA 3TO, MOKaJIyi, BTOPOU, TPETUMA, IEBATHINA, OIMHHAALIATHIA, OTYACTU NIEPBbIN, ITATHIN,
neBsTeiid. HacTosmias 3a1aya y4eHOro — HalTH OTBEThl HA OCTaJIbHBIE BOIPOCHI, & PABHO U Ha Te
HOBBIE, YTO BO3HMKJIU [0 Mepe Pa3BUTHUS HAIIero 3HAHMs. A 3aTeM 0OCyIUTh UX Ha KaKOM-HUOY/Ib
CUMITO3UYMe, KakK 3To Jenan A¢uHell co CBOMMM COTpare3HuKaMu no 3HameHutomy "Tlupy mym-
petioB". Co CTOPOHBI MOXET MOKa3aThCsl, UYTO YUACTHUKH Oecellbl HECYT axUHEel0, COBEPIIEHHO Oe3-
JapHO TpaTAT BpeMsi, 00Cykaas1, CKaxeM, (popMy TPEHOKHUKOB MJIM CBOMCTBA €TUIIETCKUX OOOOB.
Ha camoMm ke fiesie OHM OTTauMBAIOT CBOE YMEHUE IMPOHUKATDh B CYTh BelleH.

Bo3MOKXHOCTB /17151 TOIOOHOTO CAMOBBIPAXEHUS TaeT HACTOSINAS HAYKa U TOJILKO OHAa: CBOOO]I-
HBII MOUCK 3HAaHUU Oe3 OIpeJesIeHHON 11eJI1 B TeYeHUE HEeoIpeaesIeHHOro BpeMeHU. TaKkol MOUcK
3a4acTylo MoJoOeH TUIaBaHMI0 B Oe30peKHOM OKeaHe JIMITKOTO, TATY4ero CUpora, Korjaa HeJesIsaMH,
MecsIIIaMH, TOJaMHU Thl He TIOJyJaelllb HUYero M Kak OyATO CTOWIIb Ha MecTe. Y TIaBaHUs UMe-
eTcsl JBa paAUKaJIbHO OTIHYalonmxcs Mapiipyta. Ecte mapiipyT Komym0Oa: Koraa u3HavaabHO CTa-
BAT 33/1a4y HalTH OoJsiee MPOCToe pellieHue JOKAIbHON MpooseMbl (HailTu Oosee KOPOTKUil MyTh B
WHuio), a B pe3y/ibTaTe HaTHIKAIOTCS Ha HOBYIO 00J1aCTh 3HaHUs (AMepHUKY). A ecTh MapmpyT MareJ-
JlaHa: KOTJa IOocjie MHOTOJIETHEr0 Oe30CTaHOBOYHOTO JBMIKEHHWsI BIIEpe]] YUeHBbI BO3BpaIaeTcs K
TOMY, C 4ero Haual. [{js Mopsika — cuacTbe, /17151 y4eHOTo — ropyaiiiiiee pazodaposanue. [la, o fopore
YTO-TO TaM OTKPBLIM, HO BCE PaBHO 3TO HE TO, HE TO!

Uro maeT cuiibl epeHecT TAroThl Takoro mytemectBUsA? Tolbko 4yBCTBO I0MOpa M Becelnasi
KOMIIaHUs1 JIpy3eil, C KOTOPbIMU TsKEJIbIil TPy MpeBpalaercsi B pagoctb. Hacrosinas Hayka — 310
Becesioe mpukoyeHre. OHa MpocTo He MOKET OBbITh JPYTOil.

V Hac B 3amace ecTb MHOTO BECEJIbIX pacCKa30B 00 YUEHBIX, MX KU3HU U padote, 00 n3o0peTa-
TEJIbHBIX PO3BITPHIIIAX, OUEHb MOMYJISPHBIX B HAYYHOU cpefie, O "MyHKTUKaxX", KOTOpbIE eCTh y Kaxk-
JOr0 HACTOSIIIIETO YYEHOr0, O KYPhE3HBIX UCCIICAOBAHUSIX U HEBEPOSATHBIX OLIMOKAX, YTO MPUBEIHU K
BEJIMKUM OTKPHITUSAM. OJJHAKO, YTOOBI BHIOOP CIOKETOB BHITJIsIIE Oosiee 0OOCHOBAHHBIM, MBI TIOCJIE
JOJITUX CIIOPOB PEIIWIM OrPAHUYUTHCS MCCIICOBAHUSMU U YYSHBIMH, OTMedeHHbIMU WrHoOeneB-
CKOM MpEMHEN — CaMOI BECEJIOM HayYHOH MpeMUEn.

! T'acnapoB M. JI. 3anumarensHasi I'permsi: Pacckasbsl 0 qpeBHerpedeckoit KyapType. — M.: HoBoe nuTeparypHoe o0o3peHue,
2000. - C. 91.

2B anrn.: Ig Nobel Prize, urpa cnoB: ignoble — "nebnaroponssiit”. — [Ipum. peo.

3 [Tnyrapx. 3acronbHble Gecenst / Ilep. 5. M. Boposckoro. — M.: Mup kuuru, 2007.
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UrnobeneBckyio npemuio Bpyuaiot ¢ 1991 roga "3a qOCTHXeHUs, KOTOPbIE 3aCTaBJISIOT JIIO/IEH
CHayasa 3acMesIThCs, a 3aTeM 3aayMaTbes’'. B Halel crpaHe ee Mmoyemy-TO CUMTAIOT LIYTOBCKOW,
naxe YHUIMKUTETIbHOH, YTO TIOUYEePKUBAETCsl €€ MICKOBEpKaHHBIM Ha3BaHueM — [IInoGeneBckas. Ho
BOT UYTO NpUMeYaTeIbHO: ToaBsioniee OOMBIIMHCTBO JlaypeatoB MrHoOeneBCKON MpeMUH Che3-
*katoTcst co Bcero mupa B [apBaprckuii yauBepcuteT (CIIA), 4ToObl MPUHSTH yYacTHe B LIEpeMO-
HUM HarpaxJeHus. [IpeMuu BpydJaioT BcaM e MIITHbIe HOOETIEBCKUE JlaypeaThl, KOTOphIX B [apBapne
MIPEJOCTATOYHO, a caMa LIEPEMOHMS MPEBPAIIIAETCS B BECEJIbII KAllyCTHUK, OTPAKAIOLIUIL yX HACTO-
SIILEN HAyKU U COBEPIIEHHO HE MOXOKHI Ha CTOKIOJIbMCKHI 0(pUIMO3.

MmuoxectBo CMU B pa3HBIX CTpaHax MUpPa paccKasbIBaloT 0 paboTax, oTMedeHHbIXx UrHobe-
JIEBCKOH TIpeMHEN, U JIOAW YUTAIOT 9TU COOOIIEHHS, TIOTOMY 4TO 3TO — Becesio. M Kak 3Hath, BO3-
MOXHO, B Haile Bpemsi IrHoOeneBckasi mpeMust poOykAaeT MHTEpeC K Hayke B OOJbINEeH CTeneHH,
yem HobGeneBckasi. KoHeuHo, He HaM NepBBIM MPUIILIA B TOJIOBY UJEs pacCKa3aTh B OJHOWU KHUTE O
pabotax, otmeueHHbIX MrHoOeneBckoi npemueit. [IpuopuTeT 3aech Mo npaBy MpUHAIJICKUT aMepH-
KaHCKOMY JKypHaJMcTy Mapky AOGpaxamcy, KOTOPbIi, COOCTBEHHO, U OCHOBAJI 3Ty npemuo. KHuru
AGpaxamca* U31aHbI B HaIlIeH CTpaHe, Kak M KHUTY ero HeMenkoro Koyuteru Mapka beneke’. Ho ry-
OOKOYBakaeMble aBTOPBI, KaK HaM KaKeTCsl, HECKOJIBKO YBJIEKJIMCh KYPbEe3HOCTHIO UCCIIEIOBAHUIA, UTO
MPEJONPEAEIUIIO TOH U COAEP/KaHUE UX KHUT. MBI PEIIMIM CyIIECTBEHHO PaclIMPUTh TOT HAY4YHO-
KyJIbTYPHBIY JJaHJIIA(PT, B KOTOPBII BIIMCAHBI 9T BBIIAIOIIMECS UCCIIEI0BATEIbCKHE IIPOEKTHI, TOKA-
3aTh pacrnonoxenue VIrHo6eneBcKoro apxurernara Ha KapTe OKeaHa COBPEMEHHOTO 3HaHMSI.

A Kak e MaTepuK TOM HayKH, 4To cTaja B XX BEKe peasibHOW MPOU3BOIUTEIBHON CHIION
obmectBa? [1e Ha CUMITO3MYMBI JJOCYKHMX KYXOHHBIX MYIPELOB CMOTPST CBBICOKA, I7Ie HE MPUHSTO
UCIIOB30BaTh BOBMOXXHOCTH T'OCY/IapCTBa /151 YIOBJIETBOPEHHM I JIIDOONBITCTBA YUeHbIX ? [ ie B movete
(prHaHCOBBII pe3ynbTaT, KOTOPBIM MOKPBIBAET 3aTpaThl Ha cofep:xaHue Hayku? Hayku, B KOTOpoi HeT
MeCTa HUKAKOM HEeNPEeICKa3yeMOCTH, a Pe3yJIbTaT UCCIEA0BAHUS 3apaHee MPEIONpeeseH U 3alUCaH
B 3asBKe Ha rpanT. O0 3TOM MaTepuKe B KHUre He Oyner HU cTpoukd. Hac mHTepecyeT B mepBylo
ouepenb cama Hayka. Yro gBuker yyeHsiMu? [louemy OHM HauMHAIOT BIPYr 4TO-TO M3ydaTh? Kak
OHU TIPOBOJIAT CBOM UcciieioBaHusA? Y 4To Takoe HACTOAIIMI yueHbli? Borpockl cepbe3Hbie, HO Mbl
MIOCTapaeMcsl PaccKkas3aTh O HUX BECEIIO.

[IpusATHOrO YTeHMs U KapKOro oOCYkIEHHUs B 3aCTONBHOM Oecene!

I'. B. 9paux,
OOKMOP XUMUUECKUX HAYK

C. M. Komapos,
Kanouoam ¢ou3uKo-mamemamu4eckux Hayx

4 Aopaxamc M. ITno6enesckue nmpemun. — M.: ACT, 2006; A6paxamc M. IlTno6eneBckue npemun-2. — M.: ACT, 2009; AGpaxamc
M. 3to HeBeposTHO! OTKpHITHS, HOCTOIHBIE MIrHOOeneBcKoit mpemun. — M.: Jlabopatopust 3nanmit, 2020.
3 Benexe M. ITpuxonbHas Hayka. K. 1. — M.: Kiy6 36'6, 2001; benexe M. IIpuxonbHas Hayka. Kn. 2. — M.: Kiy6 36'6, 2001.
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Yacrs nepsas
Hapopa xoueT 3HaTh

Ilouemy He 00JIMT rojioBa y asrjaa?

ITOT BOIPOC 3a1aBajl ce0e KaxAbli, KTO XOTh pa3 BUIE ASTIA, METOIUYHO U 0€30CTAaHOBOYHO
IOJOSIIETO IePeBO KIIIOBOM. YUEHBIX 3TOT BOIPOC 3aHUMAET Jlake OOJIbIIIe, YeM OOBIYHBIX OOBIBATE-
neil. BepHsle cBOel CTpacTy BCce U3MEPATh, YU€HbIe yCTAaHOBUIIU, UTO ASATEN ObET KITIOBOM I10 JIEPEBY C
MOTPSCAIOLIEN MOLIBIO — [TPH YAAPE €T0 I'OJIOBA pa3BUBAET CKOPOCTb 5—6 M/c, TopmoskeHue B 1200 pa3
IIPEBBIILIAET YCKOPEHUE CBOOOJHOTO MaJIeHNs g, a 4acToTa yaapoB — Oonee 30 B ceKyH/1y, PHUYEM 32
aeHb adaren criocodeH HaHecty 12 000 takux ynapoB. Takue napameTpsl HECOBMECTUMBI HE TO UTO
CO 3/I0pOBOM TOJIOBOW, HO C CAMOM JKM3HBIO, @ 3TOMY IIEPHATOMY KpacaBlly XOTb Obl UTO — JOJOUT
ce0Oe U IOoJIOUT.

A Besb TIpU yape WM pe3KOM TOPMOKEHHHU 0 MO3TY JOJDKHA MPOUTH ylapHasi BOJIHA, CIO-
coOHas BbI3BaTh CUIIbHBIE paspyuieHus. Hanpumep, akagemuk B. E. ®opros, B HegaBHEM mpoIuiom
npe3uaeHT Poccuiickoil akaieMuy HayK, OTMeYasl B OJHOW U3 JIEKLMIA, YTO UIMEHHO yAapHasi BOJIHa,
MOPO’K/IEHHAs1 KaMHEeM, KOTOPBIi BbuleTes U3 npamy JaBuia, pazopsaia mosr I'onmaga. Boobe,
YEJIOBEK TepsIET CO3HAHUE, ECIIU ITPU yape I'oJIOBOU neperpyska coctaBut 5—6 g. Ilepecuer Ha gatia,
y KOTOpPOIO U IojioBa, 1 MO3I HAMHOTO MEHBIILIE, OTITYCKaeT eMy BCEro-To 65 g. A OH UCIIBITHIBAET
neperpy3ky 1300 g, To ectb noutu B 20 pa3 Gosnbliie, 1 BIOJIHE OOIp.

OueBuIIHO, y AATiIa €CTh KAKOW-TO BPOXIECHHbI MEXaHW3M, MO3BOJIAIOIIMI POTUBOCTOATh
BOJIHE MEXAQHMYECKUX HalpsKeHUH, paclpOCTPaHSIOIIENC MO0 MO3ry € KaX[IbIM yIapoM KJIOBa.
ITonckamu 3TOr0 MEXaHU3Ma MccleloBaTeNIn 3aHMMaloTes ¢ Hayasa 50-x ronoB XX Beka. Hekotopsle
CKPBIBAJIM CBOE JETCKOE JIIOOOTBITCTBO 32 ABIMOBOM 3aBECOM BAKHOW MPAKTUYECKOH 3a1a4M — CO3/1a-
HIEeM 0oJiee COBEPIICHHBIX IIJIEMOB 151 3AIIUTHI TOJIOBHI YesIoBeKa. [pyrue ke OTKPhITO 3asBIIsLIIH,
YTO 3arajKa AsTIa MHTepecHa cama 1o cede Kak HeoOBbsICHIMOE (TTOKa) sIBJICHHUE TTPUPOJIBL.

OpnHO U3 nepBbIX 00bCHEHUH (DEHOMEHa JATIa COCTOSIIO B TOM, YTO MEk/1y KJIIOBOM M uepe-
TIOM PacIoNoXeHa HeKasl ynpyrasi pociIorKa, KOTopasi M TacuT YAApHYIO BOJIHY, TMOO HAKJTIOBbE U
TOJIKJIIOBbE KAK-TO M30JIMPOBAHbI OT KOCTEH uepena, U3-3a Yero yapHasi BOJIHA pacpOCTPaHseTcs 1o
MBIIIIAM 1 OOXOJUT MO3I. DTa TOUKa 3peHus1 He BCEX YIOBJIETBOPSLIA, IOCKOJIbKY TaKOE YCTPONUCTBO
yepena JOJKHO CHUXKaTh 3(p(PeKTUBHOCTD yaapa kimosBoM. 1 Bor B 1976 rogy ®wnunn Mot ¢ koi-
Jeramu 13 Jioc-anpkesniecckoro I'ocniurains BerepaHoB 1 KamigopHuiickoro yHuBepcuteTa npejsio-
KWJT PEBOTIOLIMOHHYIO KOHIETIIMIO®: 1TesT ObET KIIIOBOM CTPOT'O TMEPHEeHINKY/ISIPHO IOBEPXHOCTH, 1,
CTaJIO OBbITh, B €TI0 I'OJIOBE HE BO3HUKAIOT CIBUTOBBIE HAIIPSIKEHH S, @ UMEHHO OHU U Pa3pyILUTE/IbHbI
a1 mosra. [Ipu 3Tom M3ii cebliazcs Ha IJaHHbIE TPUMATOJIONOB, KOTOPbIE OTMETUJIH, UYTO Y 00€3bsH
yZiap, MPUBOASAIIMI K MIOBOPOTY TOJIOBBI, BBI3bIBAJI CUJIbHBIE MTOBPEKIEHUS MO3ra U MOTEPI0 CO3Ha-
HU, a ylap TOM ke CHJIbl, OPUEHTUPOBAHHBIN TaK, YTO IMOBOPOTA TOJIOBBI HE ObUIO, U CO3HAHUE HE
OTKJIIOYaJ1, U IOBPEXJEHUS ObUIN MEHBIIIE.

JanbHelimee paccienoBaHie ObUIO HANPABJIEHO Ha YTOYHEHHWE OOOMX MeXaHW3MOB. OpnHU
YcClIeIoBaTeNId CYMTAIIN YAAPH ASTIa 10 JepeBy, (PUKCUPOBAIM OCOOEHHOCTH €ro MO3bl U TOYHOCTh
HAaHECEeHMs YAapoB, Ipyrue ke KOMAIWCh B Yepere JATIA, IPUYEM C UCIOIb30BAHMEM HOBEHIINX
metonoB. Tak, B padote 2015 roga no JaHHEIM TOMOTpaduy MOCTPOMII TPEXMEPHYIO KOMITBIOTEP-
HYIO MOZIEJIb Yeperna, YToObl 3y4aTh OCOOCHHOCTH PacIIpOCTPaHEeHMs YAApPHBIX BOJH B MO3re JIsT/IA.

®Ph.R.A. May, J. M. Fuster, P. Newman, A. Hirschman. Woodpeckers and Head Injury. Lancet, 1976, 1 (7957): 454-5. https://
doi.org/10.1016/S0140-6736 (76) 91477-X
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Hakonanu yuensle 3a ojicoTHH JieT Hemasio. Hanpumep, BBISICHUIIOCH, UTO MO3T Y ISTJIa OKPY-
’KEH COBCEM TOHKHUM CJIOEM KUJIKOCTH, JIa ¥ CaM MO3T OTHOCHTENIbHO MajieHbKHiA. UTo Ha 10y y Hero
MMeeTCs TOJICTas U TIPY 9TOM BeCbMa IMOPHCTast KOCThb. UTO HMKHSIS YacTh KJTIOBA JUIMHHEE, YeM BEepX-
Hs1s1. CamMoe yIMBUTEIBHOE OTKPBITHE — MOABSA3BIYHAS KOCTOUKA: HU Y KOTO TakoW HeT. Baymaritech:
HAYMHASICh B KOHYMKE SI3bIKA, OHA TIPUMEPHO Y €r0 OCHOBAHUS pas3fieNisieTCss Ha Be YacTH, POXO-
JWT CKBO3b HUKHIOIO YEITIOCTb, 110 OOKaM 0OXOAUT Topiio, TO3BOHOYHHMK, TIOJJHUMAETCS BBEPX, C ABYX
CTOPOH OOHMMAET 3aThUIOK, B paliloHe TEMEHU CHOBA COEIMHSETCS B OHY KOCTh M 3aKaHYMBAETCS B
npaBoy Ho3ape. U K 3Toii aeranTHOM KOHCTPYKLIMH 110 BCEH ee UTMHE MPUKPEIUIeHa JI0BOJIBHO MOIIT-
Has Mbima. [IppyeM KocTouyka 3Ta — MpeKpacHbId TPaAMeHTHBI MaTepyuall, CBOEro poja HIieAeBp
MIPUPOJHOTO MaTepuaioBeieHus. Tak, KeCTKOCTh €e HAaUaJIbHOTO M KOHEYHOT'O YYacTKOB B /IBa pa3a
MEHBIIIE, YeM Y CPEeJHEl YacTH, a MPOYHOCTh HAYaJIbHOTO y4YacTKa B /IBa pa3a MEHbIIE, YeM KOHEeU-
HOT'0, BO3JIe KOTOPOTO OHA MPHUOIIKAETCS K TPOUYHOCTH ATTIOMHUHUSI.

Bce 3T 0CcOOEHHOCTH CTpOEHMs, KaK TOKa3bIBAIOT JaHHbIE UYMCIEHHOTO MOJIETUpPOBaHMS,
3aIIMIIAIT ASTIa OT COTPSICEHHS MO3ra. BONbIION ynpyro-kecTKuil KJOB MpeloXpaHsieT MO3r
OT CIIyYalHBIX MEXaHMUYECKHMX KoJieOaHWH, BO3HUKAIONIMX MpU yaape: oH racut ux. [logbs3praHas
KOCTOYKA B KOMIUIEKCE C SI3bIKOM U MBIIIIIAMH — C TOYKHU 3PEHHs] MaTepUaioBe/ia, BCsl KOHCTPYKIIUS
MIPE/ICTaBIIsIeT COOOM BA3KOYNPYTU MaTepra — CIYXHUT JUis TiepepacrpeeieHus yIapHOi BOJIHBIL.
[Nopucrast KocTh J16a, B KOTOPYI0 HEMOCPEICTBEHHO YIMHUPAETCS] BEPXHSISl YacTh KIIIOBA, MPEKPACHO
paccerBaeT co3/1aBaeMble TIPU yIape BOJIHBI HAMTPSKEHH I, TOUHEE, FACUT X BBICOKOYACTOTHYIO KOM-
MOHEHTY. MoJiebHble OIEHKH, TOMy4YeHHbIe C HMCIHOIb30BAaHUEM COCY/a, 3arOJTHEHHOTO CTEKJISH-
HBIMU MUK pOchepamMu, oKa3aau, YTo MOPUCTast KOCTh IOJbKHA TponyckaTh 90 % HU3KOYACTOTHBIX
kosneOanmii 1 racuth 90-99 % BBHICOKOYACTOTHBIX. DTO MPEKPACHBI M OUEHb BaKHBINA Pe3ysbTaT,
MIOCKOJIBKY B HAYaJIbHBII MOMEHT yJapa UMEHHO BBICOKOYACTOTHASI COCTABJISIONIAS YIAPHOU BOJIHBI
OYeHb CHJIbHA U CITIOCOOHA BBI3BaTh OTKIIOUEHHe co3HaHus1. Hy a OGmaromapst cBoeii MaJioi TONIIHE
CJIOH JKMIIKOCTH, OTIACIISIONIMN KOCTh Yeperna OT MO3ra, OKa3bIBAeTCsl TUVIOXMM MPOBOJHUKOM B MO3T
TeX KOMIIOHEHTOB YJAPHO BOJIHBI, y KOTOPBIX JIJIHA BOJIHBI BeJIMKA. [lsATe ele 1 r1a3a 3akphiBaeT —
BEKU CTAHOBATCS JOTIOJHUTEBHBIM IOIJTIOTUTENEM yaapa. Bce 3TH XUTPOCTH, a Takke TIIATEIBHO
BBIBEPEHHAsI OPHEHTAIIMsI KJII0BA OTHOCUTEILHO IMOBEPXHOCTH B MOMEHT yJapa — UIMEHHO OHa Orpe-
AeNsieT HalpaBJieHUe JIBUKEHUs YIAPHON BOJIHBI — U TIO3BOJISIIOT ASITITY JOJIOUTH JEPEBbs C yTpa JI0
BeYepa M He CTpajaTh OT TOJIOBHOM OOJH.

Ho kak Moriy BO3HUKHYTh BCE 9TH XUTPbIe PUCTIOCOOIEHH S, 03 KOTOPHIX ASATEN HEU30€KHO
3apaboTtan Obl cotrpsicerre? TyT BCoMuHaeTcst MpodiemMa KypHIlbl U sIiIa: TPYIHO OOBSCHUTD, KaK
HEUTO CJIOKHOE TOSIBIJIOCH MyTeM MaJIeHbKHX JBOJIOIMOHHBIX U3MEHEHWH, Beb MMOKA OHU ObLIH
MaJICHbKUMH, OHU He TIPUHOCHIIY TI0JI3bl CBOEMY 00JIaJaTeio ¥ TI03TOMY He MOIJIM ObITh COXPaHEHbI
oTtOopoM. Bo3MOKHO, pasrajiky Haies KOJUIEKTHB JSTIOBEIOB U3 BOCTOHCKOrO yHHMBEPCHTETA BO
rnage ¢ [xxopmxem Papaxom’. OHM IPOBEJM OYEHb TYMaHHOE UCCIIEJOBAHUE — KOTIAJIMCh B MO3Tax He
JKUBBIX ASTIOB, & 3aCMMPTOBAHHBIX SKCIIOHATOB YHUBEPCUTETCKON KOJUIEKIMHU. Y 0OHAPY KM, YTO
HEWPOHBI ASATIOB, B OTJIMYME OT HEWPOHOB JPO3/I0B U3 KOHTPOJIBHOM I'PYIIIbl, OYKBAaJIbHO OILICTEHbI
TaK Ha3bIBAEMBIMU Tay-OeJIKaMH, PO KOTOPbIE U3BECTHO, YTO OHM TOSIBJISIIOTCSI B MO3Te YeIOBEeKa
TOCJIe COTPSICEHUSI.

[Mo muenuto dapaxa, He UCKIIIOYEHO, YTO ST OEJIKU MOSBIJIMCH B MO3Te IATJIOB HE M3-3a XPO-
HUYECKOTO COTPSICEHHs], a, HA0OOPOT, 3aIIUIIAIOT OT Hero. Torma Bce yKaapiBaeTcss B pAMKH 9BO-
JHOIIMOHHOM TEOPUM: Y KaKOro-TO MpeAKa ASTIA BO3HUKJIO B MO3rax MHOTO Tay-OeiKa, ¥ OH CMOT
BBIIOJIONTH YIOOHOE M MPOCTOPHOE JYIUIO, 33 CYET Yero MOTyYu IPEUMYILIECTBO U J1aJl MHOTOYHC-
JIEHHOE TIOTOMCTBO C KPEeMKUMHU Mo3raMu. KocTH, KIIOB U Mpoure MeXaHU3MBbI MOSIBUJIUCH TTO3XKeE,
JOBe[s IAT/a 10 COBEPIICHCTBA. MeX 1y IPOUMM, M CpeH JTI0Jel eCTh TaKue, Y KOTOPBIX Tay-OeIKu

" G. Farah, D. Sivek, P. Cummings. Tau accumulations in the brains of woodpeckers. PLoS ONE, 2018, 13 (2): e0191526. https://
doi.org/10.1371/journal.pone.0191526
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B MO3Te MMEIOTCS, & COTPSICEHUsI He ObUIO, HO, BUAUMO, 3Ta OCOOEHHOCTh HE OY€Hb IMPUTOIIACH U
HE IMOPOVJIa MOIMYJISAINI0 0CO00 TBEPHAOIOObIX.

Ecnu xe BepHYThCs K PUKJIAAHOMY JSTIOBEICHUIO, TO 31€Ch TOXKE TOCTUTHYTHI BIIEUATISIO-
11U pe3ysIbTaThl. [IPUHLIMIIBL YCTPORCTBA TONOBBI AATIA B35IM Ha Boopykenue En Can Xu u Iapk
Can Mun u3 Kanmngopruiickoro yHuBepcutera B bepkiin: OHM MCKau CriocoO W3roTOBJIEHHS yIia-
KOBKH JIs1 UPE3BbIUAHO HEXKHBIX U XPYNKUX MHUKPOMEXaHMUECKHX yCTpoicTB®. B 3TON yrnakoBke
MEXIY ABYMS CIOSIMU METalla, KOTOPbIE COOTBETCTBYIOT KJIIOBY U UepeIly, HAXOJUTCS CIIOW BSI3KO-
YIIPYTroro Marepuajia — aHaJlor KOCTOUKU U €€ MBbIIIL], @ BHYTPEHHOCTD 3allOJIHEHA IIapUKaMK TUOK-
cuJa KPeMHHs, B KOTOPbIE U MOMEIIEHB! MEPEBO3UMBIE JETAIbKU. 3allluTa OKa3alach MPEBOCXO/-
HOI: TaK, €C/Id JIeTAJIbKY B YIAKOBKE U3 TBEPAOHM pe3uHbl BhiAepkuBaiu neperpy3ky no 40 000 g,
a ipu 60 000 g yeTBepTh U3 HUX JIOMAJach, TO B MHHOBALIMOHHOU yIaKOBKE, MOJIYy4UBILIEH Ha3Ba-
e BIRD-2, u npu Tako# neperpyske MOBpeXAeHHNA MouTu He Ob1o — 99,3 % neranek ocTajmch
HEBpEIMMBI.

Kpowme Toro, asTen BIOXHOBUJI MHAKEHEPOB Ha CO3AHUE 10 KpallHEeW Mepe JIByX THUIOB HOBOW
3aLIUTBHI U151 YEJIOBEUYECKOr0 MO3ra OT yIapHbIX Harpy3ok. OfHa U3 HUX — KaPTOHHbIN BEJIOCUTIEAHbIN
nuieM. [la-na, kapronnsiii: B 2012 rony Anupyaxa Cypadxu, cTyaeHT JioHaoHcKoro Koposesckoro
KOJUIE/IKA UCKYCCTB, IOCTpaiall TPy NaIeHUH C BEJIOCUIIEAA U TIOyMaJl: a YTO, €CJIU 3aIlUTUTD TOJIOBY
TaK, KaK 3TO JIeJaeT IsTeN, — TOJICTOM KOCThIO C perypyemMon nopuctoctsio? Y Boipesast uz roppo-
KAapTOHA, KOTOPBI UJET Ha U3rOTOBJIEHUE SIIMKOB, MOJIOCKU, IO (pOpME COOTBETCTBYIOIIUE IIIJIEMY,
a 3ateM coOpajl U3 HUX AOMOJHUTEIbHYIO 3aluTy. KapTOHHbIE MOJOCKHM OKa3aJCh MPEKPaCHBIMU
pedpamu KECTKOCTH, IIIJIEM CTaJl OYeHb MPOYHBIM — YEJIOBEK Ha HEM MOXET CTOsITh. B TO ke Bpems
CoYeTaHre MAJICHbKUX MOP BHYTPH KAPTOHKH C OOJIBIIMMH IPOMEKYTKAMU MEK/1y TOJIOCKaMu odec-
MEYUBAJIO MPEKPACHOE paccesiHue yaapHou BosHbL Celyac Takue IIJIEMbI BBITYCKAIOT CEPUIHO, U
BBITJISIIAT OHU TaK, YTO Cpa3y U He JOTa/IaellibCsl: MAKETHBIM oOpasers ObUI cieaH U3 roppokapToHa.

Jpyras pa3padoTKa ropasjio XuTpee 1 OCHOBaHa Ha TUIOTe3€, YTO Yepel U TaK OTJIMYHO 3allly-
IIIaeT MO3T, He HAJ0 €ro yJIyyIlarh, a CliefyeT UATH MPUHIUIMAIBHO APYTUM myTeM. OIHaX bl 10K-
top JaBun Cvurt u3 l'ociurans Peiina B Unauane npuiien K BHIBOAY, UTO ASATEN HE COTPSICAET MO3T
BCE-TaKU MIOTOMY, YTO CJIOH JKUAKOCTH, pa3esIsioleil MO3Tr U Yeperl, Y HEro O4eHb TOHOK. A y uello-
BeKa ITOT CJIOW OOJIBINON, MOITOMY YeJIOBEYeCKUIA MO3T MPH yAape CHIIbHO CMEINAeTcsi, HaOupaer
CKOPOCTb OTHOCHTEJILHO Uepera U MOXKET YAAPUThCS O KOCTb U3-32 MHEPLIMH, U HUKAKOH I1IJIEM STOMY
He TomeniaeT. BuaumMo, MIMEHHO TakoB ObUI MEXaHM3M TPAruvecKoro ciaydas ¢ TeHUAIbHBIM aBTO-
roHimkoM Muxasnem Illymaxepom, KOTOpbIi OBpPeIMI MO3I HE BO BpeMsI MHLIMJEHTA Ha Tpacce, a
yIIaB TOJIOBOM Ha KaMeHb IPU HECJIO)KHOM FOPHOJIBIKHOM crycke. M Beap 1uiem Ha rosioBe Obi1! Bot
OBl TaKyIO 3aIIUTY, KaK y ASTIA, YTOOB MO3I HE MOT' CUJIbHO CMEIAThCs. . .

[Nomork, Kak 3T0 yacTo ObIBAET, MPUIIUIA OT CHEIHMATNCTA U3 CMEXHOHN oOnactu Hayku. Kos-
Jlera-aHecTe3uoNor npeaaoxua CMUTY HEOpIMHAPHOE pellieHHe: Ha/lo NepekaTh KPOBOTOK B IEE.
KoHnienTpanus Kucinopoa B MO3TYy yIaIeT, OpraHu3M CTaHeT 3aKaurBaTh TyAa OOJIbIe KPOBU, 00bEM
MO3ra YBEeJIMUUTCS, U OH YTPATUT BO3MOKHOCTbh CUJIBHO CMelIaThesl. bosee Toro, 1py3ps npuaymanu
HOBYIO JIATJIOBYIO THUIOTE3Y: SIKOOBI IIEPHATHIA IPOBOCEK, NMEPEeKMMasi COCY/Ibl MBIIILIAMHM IIIEH, CaM
PeryJMpyeT HaroJHEHHWE MO3ra KPOBBIO TMepel TeM, KaK MPUCTYIUTh K BBIIAIOIMBAHMIO AyrUia. U
TaK ke, 10 UX MHEHMIO, JieslaeT OapaH, KorJa ¢ pa3roHy Bpe3aeTcsl BO UTO-TO ¢ TOpMoxkeHueM B 500
€' Y HEero-To HUKaKMX XUTPHIX IATIOBBIX MPUCIOCOOIEHUI HET, pa3Be YTO POra-aMOpTH3aTOPBL.

JI71s1 MpOBEPKM TMIIOTE3bl TIOCTABUJIM OITBIT Ha Kpbicax. [1omyyniock — y JKMBOTHBIX C Tiepexka-
TOH IIIeei cOTpsiceHre MO3Tra IpU yAape 10 TojioBe pa3BUBAJIOCh B MeHbIel crerenu. [lopa Obuto
NepexXoAUTh K OmbITaM C y4yacTveM joneil. Ho kTo cornacurcs Ha takoe? Bapyr mepexmyT 1ieio
CJIMILIKOM CHJIBHO... OCTaBajaoch NOUCKATh TaM, Ile KUCJIOPOIHOE TOJI0laHUE MO3ra IPOUCXOIUT He

8 Sang-Hee Yoon and Sungmin Park. A mechanical analysis of woodpecker drumming and its application to shock-absorbing
systems. Bioinspiration and Biomimetics, 2011, 6 (1): 016003. https://doi.org/10.1088/1748-3182/6/1/016003
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IO BOJIE KCIIEPUMEHTATOPA, a Mo APYrUM NpuuuHaM. HarprMep, B BBICOKOrOpbe — TaM KHUCJIOpOAa
maio. [Tomorna craTucTika, KOTopas Mokasaia, 4ro y (pyTOOMMCTOB M XOKKEUCTOB BO BPEMSI UTPhI
BBICOKO B TOpPax COTPSICEHUSI MO3Ta CITy4aloTCsl pexe.

Honro nu, Kopotko Ju, HO K 2016 romy amepukaHckas Au3aiiHepckas kKommanus Q3
Innovations co3pajia HaJyBHOWM IIEHHBIA BOPOTHHMK Moj Ha3BaHWeM "Q-collar", KoTophlil ciierka
3aTpyIHSET OTTOK KPOBH U3 TOOBHL. C 3TMMU BOPOTHUKAMM CTAJIM CTABUTD OIBITHI, HATIPHMED, TIPH
yUYaCTHH MOAPOCTKOB U3 XOKKEHHOMW cropTiKobl’. [1o710BUHE YYaCTHUKOB BeJIer BO BpeMsl MaTuei
HaJleBaTh UX, a MOJIOBUHY OCTaBWJIM AJIs KOHTPOJIs. Y Bcex JIeTed TpU pa3a 3a BPeMsl OIbITOB CHU-
MaJiv 3H1e(paIorpaMMbl MO3ra 1 Jiejiajii ToMorpaguio. ¥ tex, KTo BOPOTHUKOB HE HOCHUII, 3aMETUIIN
OOJIbIIIe TPU3HAKOB MEPEKUTHIX COTPSICEHUI MO3ra, YeM Y TeX, KTO HOCHJI, ¥ 9TO OblIa He OfHA Cepusl
OIBITOB. B 0011eM, CIOpTUBHO-MEAUIIMHCKYIO0 OOIIECTBEHHOCTh yAaIoCch yoeauth, u B 2017 romay
KaHaJIcKasi KoMIiaHus Bauer Hauasa cepuiiHbIi BBIITYCK BOPOTHUKOB 1o Mapkoii "NeuroShield" nis
AeTel U B3pOCHbIX ¢ po3HUYHOM 11eHoH 200 nosuiapoB. BOT Tak pa3mblliuieHrst HaJ| TOJIOBHOM OOJTBIO
ASTI1a IPUBENTU-TAKK K TIOSIBJICHUIO CPEICTBA 3aIIUTHI MO3Ta JIIOIEH, XOTsI OHO U BBITJISITUT HEOOBIYHO,
Y COBCEM He MOXO0ke Ha TPUBBIYHBIN IIIJIEM.

WrnoGeneBcKuii KOMUTET HE MOT HE OTMETUTh pacKpbiThe (heHOMeHa AsTia. EquHcTBeHHas
3arBo3/IKa COCTOsUIA B BRIOOPE JIaypeaToB U3 COHMA OJECTAIIMX YUSHBIX, TOCBATUBIINX JIyYIITHE TO/bI
KU3HHA PEIIeHU0 3TON mpodieMbl. B KoHIle kKoHIOB mpemuio B 2006 romy MpUCYIWIN KJIACCUKY
astiaoBenenus @wmmnmy Moato u AiiBeny I1IBady u3 KammdopHuiickoro yHuBepcutera B [IaBuce,
KOTOPBIT 0OOOIIHJI MOTyYeHHbIe K TOMY BpEMEHU pe3y/IbTaThl B OCHOBOMOIAramoiemM oo3ope ' u rem
CaMBIM MPHUIAJ HOBBIM UMITYJILC padOTaM B 3TOH oOnacti. HeMHOro yauBIisier, 4To npeMuio mpucy-
AWM 10 opHUTONoruK. [Ipn yem 31ech OMosIorus nmepHatbix? ITO ke YncTenet Boas! (pusmkal

W Bot uto eme nHTepecHo. [pucyxknenne HoOeneBCKUX MpeMuil HepeJKo COMPOBOXKIAETCS
ckaHaaigamu. Beerna HaxoasITCsl HEAOBOJIBHBIE — U, 3aMETHM, 3a4aCTyI0 0OOCHOBAHHO HEOBOJIBHBIE —
TeM, YTO MX He BKJIIOYMIM B COCTaB KOJUIeKTHMBa JiaypeatoB. Ho ¢ MIrHOOeneBCKUME TIpeMUSAMU
HHUYEro NofoOHOro He MPOUCXOaUT. HUKTO U3 MepeurciIeHHbIX B 9TOM paccKa3e YUeHbIX He 0OMBa
noporu UrHoOeeBCKOro KOMHUTETa M pelakiinil ra3eT ¢ Kpukamu "A dem s xyxe?!". OHO U mpa-
BUJIbHO. Hacrosiue ydeHble KO BceMy OTHOCSITCSI C IOMOpPOM, B TOM 4uciie U K npemusim. He 3ps
Be/Ib TOBOPAT, YTO MPEMHUHU KaK TeMOPPOM — PaHO WJIU MO3/IHO €Tro MOJTydYaeT J1odast 3aIHHILIA.

°G.D. Myer and ect. The Effects of External Jugular Compression Applied during Head Impact Exposure on Longitudinal
Changes in Brain Neuroanatomical and Neurophysiological Biomarkers: A Preliminary Investigation. Frontiers in Neurology, 2016, 7
(74). https://doi.org/10.3389/fneur.2016.00074

107 R. Schwab. Cure for a headache. British Journal of Ophthalmology, 2002, 86: 843. http://dx.doi.org/10.1136/bjo.86.8.843
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Kakoii nUBHOM OYTHLUIKOM JIy4llie OMTH 10 roJioBe?

V nstna rojoBa — CHIIBHOE MECTO, a Y YesioBeKa, Ha000poT, cinadoe. Mbl crapaeMcst BCSIYECKH
3aIUTUTH CBOIO TOJIOBY OT yrnapoB. K uyxum rojoBaM oTHolIeHHe Oojee cioxHoe. B sxu3Hu ciy-
YaloTCsl pa3Hble CUTYAIUH, MHOT/IA TIPUXOAUTCS AJIsS CAaMOOOOPOHBI WIIM Bpa3yMJICHHsI 1aTh HECO3Ha-
TeJILHOMY TPaXAaHUHY B JIOO WJIH TIO JIOY, YTO CYyTh OMHO M TO *ke. Ho ueM OuTh, ecii He XOouelllb
HAHECTH MPOTUBHUKY TSDKKUE TeJIeCHbIE TMOBPEKACHUS C MOCIENYIONMM I0pUANIECKUM odopmiie-
HHEM 3TOro MPUCKOPOHOTo hakTa? XoTesnoch Obl UMETh Ha STOT CUET YeTKHEe Hay4yHble peKOMEeH 1a-
UM,

CrarucTrKa, KoTopasi 3HaeT BCe, YTBEPXKJAET, UTO B Pa3BUTHIX CTPAHAX caMasi paclipoOCTpaHeH-
Hasl PUYKHA TIOBPEKACHHUIA FOJIOBBI — yaap MUBHOM OyThUIKOH. [IInpokast 00I1ecTBEeHHOCTh B KOU-TO
BEKU pazziensieT 3T0 MHeHue. Tak, nocetutesnu (popyMOB, IOCBSIIIEHHBIX TOHKOCTSIM HAPOIHBIX Ooe-
BBIX UCKYCCTB, 00CYyX/asi CBOM BIIEUATJICHHUsI OT MUCIOJIb30BaHMS OYTHUIOK B JUCIYTaX C arpECCHBHO
HACTPOEHHBIMU TPk JaHAMH, TPUXOAST K CJISAYIOIIEMY BHIBOLY: Oy THUIKM, KOHEUHO, HE CAMBIE BECO-
MBIE APTYMEHTBI, 3aTO CaMble IOCTYITHBIE, TOCKOIBKY B M300MINK UMEIOTCS MO/l PYKOH TaMm, I7ie TaKue
JWCITYTHI, KaK MPABUJIO, BO3HUKAIOT.

CrpaBeyIMBOCTH pajid 3aMETUM, YTO B XOJIe JpaKk B Oapax B JIeJIO yallle BCero UAYT BCE ke
MUBHBIE OOKAJTBI, CICTIAHHBIE M3 OTHOCUTEILHO TOHKOTO cTeKJ1a. C TOUKM 3peHu sl (PU3MKHU yap TaKUM
OOKaJIOM TIO TOJIOBE — TIOJTHAsI €PYHIOBHHA: €r0 SHeprusi He Oonee 1,7 IKOYJs, TaK YTO MOpaKeHHe
OIIMOHEHTa 00eCreYrBaeT He CTOJIbKO CHJIA yapa, CKOIBKO OCKOJIKM Pa3OMBIIErocs O TOJIOBY OoKaa.
WHoe neno — coBeTCKMe MOMYIUTPOBbIE KPYKKHM U3 TOJICTOTO CTEKJIA: OT UX yIapa BIIOJIHE MOXKHO
ObLJIO CTaTh 3aUKOM, a TO U Xyke. Ho 3T1 yBecucThie KpyKKH KaHy/ M B HeObiTHe BMecTe ¢ COBETCKUM
Coro30M, cerofiisi UX MOKHO HAMTH IJIABHBIM 00pPa30M B My3€sX U IOMAIITHUX KOJUIEKITHSX.

OpnHako B Tex Oapax, rae moAaioT He pa3liMBHOE MUBO, a OyTHUIOYHOE, CUTyalusl uHas. Bo
MHOTHMX €BpONENCKHX cTpaHax — B 'epmanuu, benbrum, [IBeiinapun — Bam nogaayT He YaXOTOYHYIO
OyThUT0UKY B 0,33 11, a MOJTHOLIEHHYIO TTOTYJIUTPOBYIO, KOTOPYIO K TOMY € HUCTIONB3YI0T MHOTOKPATHO
(29TO 3HAUMT, UTO OHA JOJKHA OBITH IIPOYHOM, UTOOBI C TAPAHTHEN BbIIEPKUBATH IIOBTOPHBIE LIUKJIBI).
Takas OyTbuika BecbMa yBecucta —400 r B mycrom Bujie v 900 r ¢ TMBOM BHYTpU. Tak 4To MoceTUTeNu
9TUX 0apOB pacrojaraioT ropas3io 0ojiee BECOMBIMH apryMeHTaMu, 4eM Ookaibl. A B Mtammm Bce
elle cepbe3Hee — MUBO TaM YacTO pa3IMBaIOT B Oy THUTKM eMKOCThI0 0,66 1. I BOT BO3HHKAEeT BOIPOC:
KaKOW NMIMBHOM OYTHUTKOM MpearouTHTeIbHee OUTh 0 TOJI0BE, TIOIHOM UM MYCTOM, €CJIM BBl XOTHUTE
MIPOCTO BBIPYOUTH OMITOHEHTA, & HE HAHECTH €My TSDKENYI0 UeperHO-MO3TOBYI0 TPaBMY CO BCEMH
BBITEKAIOIIMMHU TOC/IEICTBUSIMU?

DTOT BOIIPOC UHTEPECYET He TOJBKO OOBIBATENCH, HO M MTPO(ECCHOHANIOB, CYAMEIIKCIIEPTOB U
MaTOJIOr0aHATOMOB, KOTOPBIE MTOCTOSTHHO MMEIOT JIEJIO C TAKOTO pojia TpaBMamH. I pyrmima mcciienoBa-
Tesielt u3 bepHckoro yHuBepcutera Bo miase co Credanom bosmmrepom noruia HaBcTpeuy nosxesna-
HUSM TPYASIIUXCS U MPOBeJia CKPYIyJIe3HOEe SKCIIEPUMEHTATIBHOE HUCCIIeI0BaHNe ITON MPOOIEMBbI,
Pe3yJIbTaThl KOTOPOTrO OMyOJIMKOBAHBI B JKypHase o cyaeOHon Menurne — Journal of Forensic and
Legal Medicine''. B 2009 rony sta padora Oblia yBeHuaHa MIrHoOeeBCKol mpemMueii — 4to rmokasa-
TEJILHO, ITPEMUEN MUpa.

B 4gem cocrosina cyTh skcriepuMenTa? YToObl MOMYUYUTh MOJTHYI0 KAPTUHY COYIAPEHUsI TOJIOBbI
¢ OyTBUIKOM, B YETHIPEXMETPOBOM IaXTe CMOHTUPOBAJIM UCTIBITATENIbHBIN cTeH 1. Ha 1HO mocraBuim
JETCKYI0 BAHHOUKY — €€ BBICOKME OOPTHMKHM HE TMO3BOJISIM OCKOJIKAM pas3nieTeTbcsi. B Hell nexana
OyTBUIKa, HAa KOTOPYIO PWJIETIIN TUIACTUIMHOBYIO HAIIUIETIKY — MPEATIONArajioch, 4YTO OHA CHIMUATH-

s A Bolliger, S. Ross, L. Oesterhelweg, M. J. Thali, B. P. Kneubuehl. Are full or empty beer bottles sturdier and does
their fracture-threshold suffice to break the human skull? Journal of Forensic and Legal Medicine, 2009, 16: 138-142. doi:10.1016/
j-jflm.2009.04.001
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pyeT amopTusupyloliee AeicTBIe KOXKHU TOJI0BbI U Bojloc. HaBepxy e, Ha oIpe/ieieHHOW BBICOTE (B
XOJI€ OTIBITOB €€ MEHSLI ), 3aKPETIMIIN YCTPOICTBO, CIIOCOOHOE OpOcaTh BHU3 KIJIOI PAMMOBBIH CTaJTb-
HOW IIap, CUMBOJIU3UPYIOIIUEI Yeper coOyThUIbHHKA. B 00IeM-To, B COOTBETCTBUM C IMPUHIIATIOM
OTHOCUTEbHOCTH [ asniesi, Bce paBHO — OyTBUIKOM JIM OUTH IO TOJIOBE, WM TOJIOBOM (JIaKe eClv B ee
POJIU BBICTYTAET CTAJIBHOM IIap) Mo OyThUIKe. [ TaBHOE — OTHOCUTEIIbHBIE CKOPOCTHU JABUKEHUST ITUX
O0OBEKTOB, KOTOPBIE U OOECTIEUNBAIOT MPUOOPETEHNE MU KMHETUIECKON SHEPIUH, TOM CaMOM, 4To
MIPY CTOJIKHOBEHUHM TPEBpaIaeTcsi B SHEPruio paspyiieHus. Llenn ke omnbita Obuia mpocTa: onpejie-
JIUTh, TIPY KaKOUM SHEPruu yaapa OyThUIKA pa3oObeTcCsl.

Ncxons u3 oOmux cooOpaxkeHuil, MOXKHO OXHJIaTh, UTO MOJMHAS OyThUIKA pa3oObeTcs Mpu
6osee CHIIBHOM yJape, Be[lb BHYTPU Hee HAXOAUTCS KUAKOCTh, KOTOpasi IOJKHA B3STh Ha ce0s1 4acTb
sHepruu yaapa. Ho B Hayke, Kak U B )KU3HU, OYEBUIHBIE OTBETHI, MOJTyUYEHHBIE U3 OOIIMX COOOpaxe-
HUI, 324aCTYI0 OKa3bIBAIOTCS] HEBEPHBIMU. BOT 1 B 3TOM cityuyae IefCTBUTEIEHOCTh OMPOBEPIJIA OUe-
BUIHYIO TMITOTE3Y: MOJTHAs OyThUIKA pazOuBasiack pu sueprun 30 mxoyier, a mycras — mpu 40 1xo-
ynsix. B mouckax oObsiCHEeHHsI 9KCIEPUMEHTATOPbI MPETIONIOKUIIN, YTO BCE JIEJI0 B YIJIEKHMCIIOM rase,
KOTOPBIM HACBIINIEHO MHBO: OT yAapa IMUBO BCKUIIAET, U BHIAGISIONINICS ra3 CO3/1aeT Pe3KO BO3pac-
Taloliee JaBjieHre. B nmpuHIme 3To npeanoiokeHre He JUIIEeHO cMbicia. MHorue XoTh pa3 Aa cra-
HOBWJIMCh K€PTBAMU HEBMHHOTO (DOKYCA: MO TOJIBKO YTO OTKPHITON OYTHUIKE MIMBA CHU3Y B JIOHBIIIIKO
HECHJIBHO OBIOT JAPYroi OYTHUIKOM, a 3aTeM cpa3y — €l0 Xe CBEpXY IO TOpJIBIIKY. B momyuuBmmiics
MIEHHBI (DOHTAH MOXET YTeUb JO MOJOBUHBI COACPKUMOTO. BripoueM, ecth 1 apyroe oObsICHEHHE.
KuakocTts — BEIIeCTBO HEC)KUMaeMoe, TI03TOMY Mavleiast fechopmariysi Oy ThUIKU Cpasy MOPOXKAAeT
B Hell HamnpsDKEHUe, Nepexosiiee B pa3pylieHue.

B o0mem, BBIXOAUT, YTO, XOTh MOJMHAsA OyTBHUIKA W TsDKeliee, yaap OT Hee MeHee CHJIbHBIN,
MIOCKOJIBKY OHa Pa300beTCsl IPY MEHbIIIel Harpyske, yeM myctas. OQHaKo Ui y4acTHHKa OapHOro
JCITyTa 9TU TOHKOCTU HE TaK yX BaXKHbI, Be/lb Ueperl JIOMAeTcs pu SHepruu yaapa ot 14 no 68,5
IKOYJIS, B 3aBUCIMOCTH OT TOTO, B KaKyl0 TOUKY TMOIAaJ BECOMBIN apryMEHT. A CTasio ObITh, CEpbe3-
HbIE TPABMbI MO)KHO HAHECTH KaK IMYCTOM, TaK U MOJTHOU Oy THUTKOM.

[NonyyeHHble pe3ybTaThl JILIOT IMBO — U3BUHUTE, BOJY — HAa MEJIBHUITY TeX 3aKOHOJaTeseH,
KOTOpbIE CTPEMSATCs CAeNaTh NMUBHYIO Tapy Kak MOXHO MeHbie. [loiydaercsi, 4To JaHHas mMepa
BITOJIHE OTPaBJAHHA: OHA HE TOJIbKO CIEPKMBAET Pa3BUTHE ATKOTOJIM3MA ITyTeM COK paIlieHH s oTpeo-
JIEHW I IEHHOTO HAITUTKA, HO U CMsIrYaeT MOC/IeICTBUSA, €C/IM NIMBA BCE ke Oy/IeT BBIMUTO JOCTATOYHO
IJIsL APaKH.
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Mo xHO JH X0AUTh 1O Boae?

Borpoc nnTepecHsIit, X0Ts1 O0JbIIIast YacTh JIOAEH YBEpeHa, UTo 3HAeT OTBET Ha Hero. "KoHeyHo
MOXHO", — CKaKyT OHH U B TIONTBEPKICHUE CBOMX CJIOB COIILTIOTCS HA IIIMPOKO U3BECTHBIN HCTOpHYE-
CKUH Mpere/IeHT, ONMCAHHBIN B OTHOM M3 CAMBIX ABTOPUTETHBIX B MHpe KHUT. Ho yueHbIe He CKIIOHHBI
MPUHUMATh YTO-TMOO Ha BEpy M He MPU3HAIOT aBTOPUTETOB, OHU HOPOBSIT BCE MPOBEPATH, MPHUEM
9KCTiepuMeHTa bHO. IMEeHHO 3TO caenana rpymnma ucciaenoBareseit Bo rase ¢ FOpuem VBanenko 2
13 puMcKOro MHCTUTYTa rocluTanu3ayy 1 HayYHOTO YXO/a 32 MalMeHTaMu, KOTOpbIe CTaJIu Jiaype-
aramu UrnoGeneBckoi npemuu 1o ¢usuke 3a 2013 rox. lomyckaem, 9To ABUraJio UMK HE TOJIBKO
TOOOIBITCTBO, HO ¥ YyBCTBO 00U B camMoM Jiernie, Kakue-To HUYTOKHBIE BOOMEPKH JIETKO CKOJIb-
3T 10 BOAHOW ragu. la 4To TamM BOJOMEpPKH, BIOJTHE cebe yBecHcTasl siepuiia BACUINCK yMeeT
oerath 1O BOJE, a YEJIOBEK — 1Iapb MPUPOMBI, KaK KakKeTcsl, — JIMIIEH TAKOH BO3MOXHOCTH, B YeM
MOXeT YOeAUThCs KaKAblii Ha COOCTBEHHOM OIIBITE.

Ho ne Oyaem pasbllie BpeMeHHM TOCHITIaTh TOJNOBY meruioM. [laBaiite mydie pazoepemcs B
(usuke siBeHUA. Boga MoXeT yaepkuBaTh Ha MOBEPXHOCTH Oeryiiee Teslo 3a cueT AByX cuil. [lep-
Basl — CHJIa TIOBEPXHOCTHOTO HaTsKeHUs. VIMEHHO ee MCIONb3yI0T BOJOMEPKH, KOTOPbIE HE TOJBKO
MPEKPACHO CKOJIB3AT MO BOAHOM IJIaAM, HO M MOTYT 3aCThIBaTh Ha MecTe. DTa CHJia MIPUMEHUMA K
cylecTBaM Jierdaimmm. Jlpyrasi cuia ropasgo CloXHee, OHa CYIIECTBYeT TOJNBKO B JMHAMHKE —
C ee TMOMOIIBI0 Ha BOJE HE IMOCTOMIIb. A TIOPOXKIAET ee BSI3KOCTb, KOTOpasl MPEMSTCTBYET Tely
MIOTPYKAThCsl B JKUIKOCTh. BenMunHa STOW CHJIBI 3aBUCHT OT MHOXKeCTBa (paKTOpPOB, HO TJIABHEH-
WA U3 HUX — CKOPOCTh, C KOTOPOU JABMIKETCS Tesio. Yem OoJibIlie CKOPOCTh, TeM TPYIHEE Tely YTO-
HyTb. [lTocMOTpUM Ha BacHIIMCKa. DTa slepuIia, Becsas IeCITKU I'PaMMOB, He TOHET TOTOMY, UTO
OTBaKHO CEMEHUT 33 IHUMH JIallKaMU ¢ 4acToTou 7 'l — ceMb IBUKEeHUI B ceKyHy. Morojibie sie-
puiibl Tak poderaoT 300—400 M, a yeM crapiiie 1, cTayio ObITh, TSDKeJIee SIepulia, TeM MeHee YBe-
PEeHHO oHa 370 Jenaet. [IpuBeseMm elne mpumep: 3anaJHOAMEPUKAHCKas OTraHKa, KpynHas (ToiaTopa
KWJIOrpaMmma) NTHUIA, MpoOeraeT Mo Bojie CPABHUTEILHO HEOONBIIYIO TUCTAHIMIO — AECSATOK-IPYTroi
METPOB, MPUYEM UCTIONHSET Cell TPIOK B KaUeCTBE OPavuHOro TaHIA.

UYestoBeKy 3TOT TPIOK BBHIMIOIHUTH TSKENIO MO TPEM MpUYMHaM. Bo-TiepBbIX, y HAC CIMIIKOM
MaJIeHbKHE CTYITHH. BO-BTOPBIX, Mbl OTHOCHTEIILHO TSKEJIbIE, YTO B COYETAaHUU C MAJIEHbKOM TLJIOIIA-
IBIO OTIOPHI MTOPOXKIAET OONBINOE AaBJIEHHE HAa MOBEPXHOCTh BOABI. M, HAKOHEII, MBI CJIMIIIKOM Me[I-
JIEHHO CEMEHUM HOTaMM, XOTSI 9TO [IeJI0 HHAUBUAYAIbHOE U K TOMY XK€ 3aBUCHT OT TPEHHPOBKH.

[Tnommaas onopel SKCIEPUMEHTATOPBI YBEJMUMIN C TIOMOIIIBI0 HEOONbIINX JIacT. [[isi ymMeHs-
IIEHK ST Beca CKOHCTPYMPOBAJIH CIIEIIMAIBHOE TTHEBMATHUECKOE YCTPOMCTBO CO CTPOMaMH THIIA Mapa-
IIIOTHBIX, HA KOTOPbIE TIOIBEIIUBAN HCIIBITYEMOTO. YCTPOMCTBO MO3BOJISIIO PETYJIMPOBATH BEC YeJI0-
Beka B mpegenax 10-25 % or oOblYHOTrO. A I UCKJTIOUEHWS WHIVUBHUIYaIbHBIX OCOOCHHOCTEN
MIPUTJIACHIIN TPYIITY TOOPOBOJIBLEB U3 IIECTU CIIOPTUBHBIX MOJIOBIX JIIOJCH.

HccnenoBanusi, NOHATHOE JI€J10, IIPOBOAMIIM B OacceliHe, 3aroTHEHHOM BOAOH. VcnbiTyemoro,
00yTOro B JIACTHI, IOABEIIMBAIM Ha CTPOMax Haj MOBEPXHOCTHIO BOIBI, YCTAHABIMBAIM BEC, TOCTE
Yero OH HaYMHaJT OBICTPO CEMEHHUTh HOTaMH TaK, YTOOBI CTYITHH HE TIOTpyKajuch B Boay. [lonmaraem,
BCE YUACTHUKH KCTIEPUMEHTA, a TAKKe 3PUTEIIH OT JIyIIY TIOBECEIMIUCH B XOIE €ro BHITIOTHEHMS.

[IyTKyM 1myTKkamu, HO B XOJ€ SKCIEPUMEHTA TMOTYUYMIN BaKHbIE TPAKTUYECKUE PEe3YJIbTaThl.
Okxkazasiock, uyTo Ha DHIeNaae, cinytHuke CarypHa, ¢ rpaputanueit mpumepHo 0,1 ot 3emHON Geratb
T0 BOJIE HE TOJILKO BO3MOXHO, HO JJaske COBCEM JIETKO: BCE IIECTEPO YYACTHUKOB CyMEITH HE YTOHYTh.
Ha Jlyne (0,16 g) c 3agaueil cnpaBuiuch yetBepo yuyactHukoB. Ha Mo, cnytauke FOnutepa, ¢ 0,19 g
TMOJIOBUHE TTpUIIIOCh TpyaHO. Hy a npenenom okazanack rpaButanus 0,22 OT 3eMHOU — JIMIIb OAUH

12 A. E. Minetti, Y. P. Ivanenko, G. Cappellini, N. Dominici, F. Lacquaniti. Humans Running in Place on Water at Simulated
Reduced Gravity. PLoS ONE, 2012, 7: €37300. https://doi.org/10.1371/journal.pone.0037300
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YUYACTHUK CyMeJ yiepKaThcs Ha Bofe. TyT Bce ynepsioch B YaCTOTY ABUKEHUSI HOT. Y MCIBITYeMBbIX,
Jlake TPEHUPOBAHHBIX, OHA cocTaBisuia Bcero 1,5-2 I, 1o Bacmimcka JajiekoBaro.

ITOT KCHEPUMEHT TOKa3al, YTO IO JIyHHBIM MOPSIM, KOTJA UX 3aJIbIOT BOJIOM, KOJIOHHUCTHI
Oeratb cMoryT. Ho Heyxkenu 3Toro HUKOraa He yaactcsi caenath Ha 3emite? [loyemy Obl U HET:
HEMHOTO CMEKAJIKU — M pPellIeHHe 3a/1a4i MOKHO HAWTH, He pUOeras K MUCTUYECKUM IMPOIeAypaM.
Ato caenamu [Map Ogun JlotmMan u DHau PynHa u3 AaHacKoOro yHMBEpCUTETA MPUKJIAAHBIX HayK
(PunnsaHaMs). OHM MOCTPOWIIM B OacceiiHe IIaBy4ylo TOPOXKY U3 JIEPEBSHHBIX HIUTOB, KaXKIbIA
TUTOIA/IbI0 OMH KBaJpaTHBIN MeTp. Eciu uenoBek BcTaBal Ha TaKOW IIUT, OH HEIPEMEHHO TOHYJL.
Ho Bot ecitu 6exant... Eciiu yenoBek 6exan akKypaTHO, TPUHOPOBUBIINCH HACTYIIATh B LIEHTP LINTA,
TOTJIa OH YCIIEIIHO Mpo0eras OT OIHOTrO KOHIA OacceiiHa 70 Ipyroro, JIUIIbh 3aMOYHMB HOTH.

B o6memM-To, ceBepHble phIOAKM TIOPOM TaK M MOCTYMAOT, KOTJa HAJI0 MPEeoAoeTh YUYaCTOK
pacKpoImBIneics JpIuHbl. TyT r1aBHOE — AenaTh Bce ObICTPO M HE OCTaHaBIMBaThcs. HaepHoe,
HaJeB Ha HOTH TaKUE IUTHl — TE K€ JIACTHI, TOJILKO OOJBINME — U MIOTPEHUPOBABIINCH, MOXHO TIPH-
CIOCOOMTHCS M K BOAHOMY Oery Ha JJIMHHbBIE TUCTAHIMY Oe3 BCAKKX MIPeIBAPUTEILHO TPUTOTOBIIEH-
HBIX Jopokek. Kerary, ceifuac onbIT (PMHCKUX MCCIIeAoBaTesel B3sUIM HA BOOPYKEHHE aHUMAaTOPHI B
I0XKHBIX OTeJIsIX — Oer 1Mo HACTEeJIEHHOH Ha MOBEPXHOCTH OacceiiHa JOPOKKEe HEM3MEHHO MPHBJIEKAeT
MHOXECTBO JIIOOUTENEN SK30THUECKUX BUIOB CIIOPTA.

Tema Oera mo Boje CWJIBHO 3aHMMaeT coszarenieil podotoB. IlepBoro m3 HUX, COCOOHOTO
niepeaBuratbesi mo Boae, B 2008 rony caenanu INapk Xion Cy, Ctusen ®noiin u Metun Cetu u3
nutTcOyprckoro Yuusepcutera Kapaeru — Memsiona. Podot Becun 60 1, mMen YeTbipe HOTH, a €ro
CTYITHH TTPY BHITACKUBAHUM U3 BOIBI CKJIAIBIBATICH, YTOOB YMEHBIIUTH COMPOTHUBJIEHHE, — UMEHHO
Tak Oeraer nruia rnoranka. Ecim podot Gexa CIUIIKOM ObICTPO, OH OITPOKUIBIBAJICS — CKA3BIBAJICS
MaJIBIii MOMEHT MHEPIIMH, a YBEJIMUUTh €ro HeJib3sl, MHaue Boja He yaepxkuT. [Ipu Maoit ckopoctu
po60T ToHYA. OnTUMaTbHBIM OKa3asics MHTepBasl 7—12 'l — Kak y BacMiIMCKa, TeM OoJiee U4ToO U BECUT
poOOT IpUMEpHO CTONBKO ke. Ere vccnenoBareny OTMETHIIM HEYCTOMYMBOCTD B IBKEHUU poOOTa
B Cllyyae, ecyii oH 1uen nHoxoablo. B 2013 rogy corpynnuku Axkagemun Hayk KHP Bo rmase ¢ Croit
JIMHBCHB cieany AByHOroro pooora Becom 320 r, HO OHM TOILIN Ha XUTPOCTh — CTYIHAMU eMy
CITyKUJIH TIeHOTUIacToBbIe TUIacTUHKU. [llectunornii po6ot, cienannbiii B FOxxHOM Kopee B 2015 rony,
Takke Oeraj Ha MoIJIaBKax, MPUYeM OIMHAKOBO YCIEIIHO IO CYIIE U MO BOJE — CKOPOCTb JOCTHIJIA
nosiymMeTpa B ceKyHay. Henb3st cka3arh, 4TO 3TO YECTHOE COPEBHOBAHHE — MOIIABKY ObUTH TAKUMHU
OOMNBIIIMMU, YTO POOOT HE TOHYJI, AaXe HEMOJBIKHO CTOSI HA BOJIE.

Otu poOOTHI, TaK ke Kak U HoBuHKA 2015 roma — poOOT-BoOMEpKa, MPEACTABISAIOT COOON
KOIUH KUBBIX cymiecTB. OJJHAKO yCHEIIHble TEXHMUECKHe YCTPOKCTBA, KaK MPaBUIIO, aHAJIOTOB B
NpUpoJe He UMEIOT, BCTIOMHUM M300peTeHue Koseca. VIMeHHO Takoi, Hen3BeIaHHBIH MyTh BBIOPAJIH
uccienoBareny u3 Yausepcutera Tpuecra Bo mase ¢ [1aono ['ayumHOR: oHM periiy caenarh npbl-
raioIiero Bojastnoro podora. [Tporoturiom nociyxui TpeHaxkep-"ky3Heunk", wim PoGo Stick (mayka
ot komrnanuu [lonmanna u l'onmenst). B cymnocTy, 310 AeiicTBUTENBHO Nasika. HaBepxy y Hee pyuka,
B HIDKHEW YacTu — ruiatpopma /st HOT, a elle HIKe pacrosiokeHa npyxuHa. Ctost Ha tuiatopme,
YeJIOBeK CBOMM BECOM JIaBUT Ha MIPYKUHY, OHA CO3/1aeT OOpaTHBINA UMITYJIbC, 33 CYET Yero CoBepIla-
0TCSI TIPBIKKH.

Ho kak "Ky3HE4MK" CMOXeT MphIrath 1o BogHOW noBepxHocTu? [1pu GombIoi ckopocTH ABU-
KeHUsI ¥ Bofa OyzieT TBepaplo. MccnenoBarenu caeaii HUKHAN HAKOHEYHUK TTaJIKU B BUJIE KOHYCA:
YTOOBI JIETKO BXOAWJI B BOIY, OBICTPO TOPMO3HWJICS M TaK K€ JIETKO BBIXOAWI M3 Hee. U okazaioch,
YTO TMPU NMPABHJIBHOM COYETaHHMHU YIJIa KOHYCA U JKECTKOCTH MPYKMHBI TAKOW "Ky3HEUMK'' CKaKaJl 1o
Boze. B onpbitax "Ky3Heunka' BeCOM MOJITOpa KWJIOrpaMMa Opocasid B BOLY, U JBUTraTe b HAUMHAT
paboTaTh KaK 4esloBeK, MepHOJMUYECKH JaBsl HA TIPYKUHY. YCTPOMCTBO JEPKajOCh Ha MIOBEPXHOCTH
BOJIBI B TeueHHue 45 CeKyH I, a IOTOM Bce e TOHYJIO, HO Jinxa Oefa HavaJo.
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Kak BugHO, pa3 cuer moien yxe Ha KWJIOTPaMMBbl, 3HAYMT, Iporpecc Hayumno. [lostomy He
WCKJIIOYEHO, YTO TI0 JIYHHBIM O3epaM MBI IeUCTBUTENbHO OyJeM Oerarb, a 1O 3€MHBIM — BCE-TaKH
CKaKarb.

Tema B3aMMOJEWCTBUS IBUXKYILIMXCS )KUBBIX CYLIECTB C BOAHOW CTUXMEW MMOUCTUHE HEUcUep-
naema. TyT JOCTAaTOYHO TOJIBKO HEMHOTO 33/lyMaThCsl, U BOIPOCHI MOCHIILIIOTCS CaMU Kak M3 pora
n3o6umms. Harpumep, kak koMap JietaeT B 1oxab? Ero pemenuem o3zadbotuiics aoreHT Iasun Xy
u3 Texnonoruueckoro nHctutyTa JIRopmxun. KoHeuHo, mogo6HO MHOTMM, OH MOT OBl TIOWTH IO
IIyTH HAaMMEHBLIETO CONMPOTUBIIEHUS], BCIOMHUTD PO OIHOTO M3BOPOTIMBOIO MOJIUTHUKA, KOTOPBIi,
COMJIACHO HAPOJHOU MOJIBE, HE MOJIb30BAJICS] 30HTUKOM, TIOTOMY 4TO 00J1aall CIOCOOHOCTBIO Mpoca-
YMBATHCSI MEXKIY CTPYUKaMU JOK[IA', M Ha 9TOM 3aKphITh Borpoc. He TakoB o1ieHT Xy, KOTOPHIi
JOKanbIBaeTCs 40 CaMOM CyTH sIBJIeHUs1. B caMoM Jiesie, Kakoe TyT IpOcayrBaHue Mek 1y CTpyrkamu?
OrpomHbIe, CTpalIHble Kty MaaaioT Ha XpYIKOe KOMapHHOE TeJIblie MOA00OHO KaMHIM XMera — Xao-
TUYECKOI0 METEOPUTHOIO MOTOKA, C KOTOPBIM CTOJIKHYJICSI 3HAMEHUTBII 3BE3/I0MPOXOJEL, KaluTaH
JaJIbHETO TJIaKTUIECKOTrO IJIaBaHUsI, OXOTHHK 3a MeTeopamMu 1 Kometamu UMiion Tuxuii[ ' ] Bo Bpems
MyTEeIIeCTBUS Ha TU1aHeTy VIHTeponuio. A papHThl, ee 0OUTaTeN !, 17151 YMEHBIICHUs IOCAECTBAN CTH-
XUAHOTO O€/ICTBUS MPUIYMAT TEXHOJOTHIO JAYTUIMKAIMKA OOBEKTOB, KOTOPYIO aKTHBHO HCIIONbB30-
BaJIM. B 4acTHOCTH, C TOMOLIBIO ITOM TEXHOJIOTMU BOCCTAaHOBUJIM camoro Mitona Tuxoro, B KOTOpOro
TOTaJI METEOPHUT (I10CTIE OH HAIIE B CBOEM HOCKE CBEKYIO CTPYKKY OT YIIAaKOBKH). A BOT KOMapy Ha
AYTUIMKATOP PACCUMTHIBATH HE MTPUXOAUTCS — HE CO3/1aT KOMAphl LIMBIITU3AIIUIO, TTOI00HYIO ap/IpUT-
ckoil. Kak oH, 6e3 BCAKMX TEXHMUECKHUX CPEJICTB, PACCUMTHIBAS TOJIBKO Ha ceOs1, BBUKMBAET B I0Ke?

Mexay MpoduM, 3TOT BOIMPOC BOJHYET HE TOJBKO KOMapoB — MPOrpecc poOOTOTEXHHUKH
HACTOJIBKO CTPEMHTENIeH, UTO B ONvpKaiiieM OydylieM MOXHO OXHAATh MacCOBOTO IMPOU3BOACTBA
MUHHATIOPHBIX JIETAIONIMX POOOTOB, KOTOpBIE OyAyT MOMOrarh cojijataM Ha ToJjie OMTBBI, a craca-
TeJISIM — TIpY MOUCKE XepTB B 3aBasiaX. OUeBUIHO, UTO TAaKOE Yy[dO TEXHUKHU, pa3MEPOM KaK pa3 ¢
HEKPYITHOE HACEKOMOE, JIOJKHO YMETh JIeTaTh BO BpeMs Joxasi. Ho kak? MoxeT ObiTh, KOMap o0na-
JaeT JaTYMKaMH, KOTOPBIE MO3BOJISIIOT €My OOHAPYKUTh BO3IYIIHYIO OMACHOCTh U U3MEHUTDb TPaeK-
Topuio nosieta? Moxer, 1 poOOTOB HY’KHO OCHACTUTh TAKMMU JIATUMKAMU IS pEIIeHUsI TPOOIeMbl?

JlJ1s1 moucka oTBeTa MCCIeIoBaTeN COOPYIMIIN TUIACTUKOBYIO €MKOCTh, B KOTOPYIO IIOCAIUIN
HECKOJIbKO KOMapoB, HACTPOWJIM BBICOKOCKOPOCTHYIO BHAEOKamepy, a 3aTeM CTajld UMMTHUPOBAThb
JOKAb C TOMOILIBIO Ay1ia. J1Jis1 KOHTPOJIsl OHU BIIOCJIEACTBUU IPOBEJH U MOJIEBBIE UCTIBITAHUS, U3YUUB
TMOJIET KOMapoB, JKUBYIIMX Ha Bojie. Kak okasasock, Hacekomoe He o0nagaeT (heHOMEHATbHOW 1yB-
CTBUTEJIHOCTHIO K TMPHOIIKAIONIENCS] CBEPXY OMACHOCTH M HE YBOPAYMBAETCS OT Karlellb, a, Halpo-
THB, BCTPEYaeT yaap cyap0Obl 6e3 MajeHIero ConpoTUBIIeHUs. DTO €ro U CracaeT, Hapsiay ¢ MaJloi
MacCOi M KPeroCcThi0 XUTUHOBOW OOOJIOUKU — HAapy:KHOTo ckenera. "Cuiia yaapa 3aBUCHT OT CHJIBI
conpotusieHus. Komap ke, monaB Ha HWXKHUN Kpall Kalljiv, K HEW MPUJIUIAeT U HAYMHAET NaJarhb
BHU3'", — TIOSICHSIET acTIUpPaHT DHAPIO0 [IMKepCcoH, HEMOCPEICTBEHHO MPOBOAUBIINN HAOMIOIeHUS. A
yTO ke nanbiie? Benp magas co CKOpPOCThIO Karlld, MOKHO U B 3€MJIIO BpPe3aThCsl — TOIZA YK TOUYHO
OCTaHETCsl OIHO MOKpOe MecTo. [17151 cBoero cnaceHusi Komap MposiBJIsieT NOJIHYI0 HEMOTOIIAEMOCTb:
3arpe0asi IJTMHHBIMU JIATIKaMU ¥ KPbUIbSIMH, OH MEPETNoa3aeT C HUKHEro Kpasi Karjii Ha BEpXHUN U
B3JIETAET, YTOOBI CHOBA MPOJOJIKUTD JTABUPOBAHUE MEKY CTPYUKAMH JOK/IS.

Pa3 yx peus 3a1111a 0 KoMapax, HEMHOTO OTBJIEUYEMCSI M ITOITPoOyeM MOMCKaTh OTBET Ha BOIPOC:
MOXET JIU COBPEMEHHAasl TEXHOJIOTHsl IMOMOYb B OOpbOE C STUMM HaJOEIMBBIMH HACEKOMBIMH?
KoneuHo, xumusi cHaOimI1a Hac TabIeTKaMu, CO3AAI0NIMMU OTIYTUBAIOLIMI KOMapOB JIbIM, OUOJIOTHSI

13 Peup uper 06 Anacrace Mukosire, PO KOTOPOTO paccKasblBaM cleaylonmil aHekaoT: "B Kpemuie Ha BbIxozie W3 MepBOro
KOpITyca ITOft KpblIIei crosT wieHs [lomroiopo. et noxas. Berxomur Beprst, Hag HUM pacKphIBaloT 30HT. 3aTeM XpyIleB, HaJ HUM
TOXKE PACKPbIBAIOT 30HT. 3aTeM MpPsAMO HOJ JOXIb BbICKakuBaeT MukosH. CtanuH: «AHacTac, 30HT BO3bMH!» A TOT oTBedaer: «51
MeXIy cTpyiikamu, ToBapui CTasIiH, MeXIy CTPyHKaMu. ..»".

14" BriMbinmienHbii repoil LMKJIAa HaydHO-(paHTacTHMUecKuX paccka3oB CranuciaBa Jlema "3Be3qubele AHeBHUKM HiloHa
Tuxoro" (1953). — Ilpum. peo.
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MpUIyMaJia JIOBYIIKH, 3aBJIEKAIOIIe KOMapOB B CBOIO YTPOOY BCAKMMU MPUSATHBIMU JIJISI HUX 3aria-
XaMH BpOJI€ apomara 4yesoBeyeckoro nora. OfHaKo ecTh TYT HENPUATHOCTB: BCE TO OpPYXKHUE, TaK
CKa3aTb, MaccOBOro nopaxeHust. OHO IeMCTBYET Ha BCEX KOMApOB, JaXe TEX, KOTOPbIE COBEPIIEHHO
HE YrPOKAIOT YEJIOBEKY; CTPAAAI0T OT HErO U HEBUHHBIE JOOPOIYIIHbIE HACEKOMbIE, KOTOPhIE, MOKET
OBITh, M HE TIOKYCHJIMCh OBl Ha YeJIOBeUeCKyI0 KpoBb. TeM Gojiee UTo MOJIOBUHE U3 HUX KPOBb-TO Kak
pa3 U He Hy)KHa — KOMapbl-caMIIbl 00xoasTcs 0e3 Hee. M BOT 1151 U3roTOBJIEHHSI TAKOTO M30MpaTelib-
HOT'O OPYXHs1, COOTBETCTBYIOIIETO MPUHLIMIIAM I'YMAHM3Ma, Ha TIOMOLIb TPUXOIAT (PUBUKHU.

Bcenomanm Crparerndeckyio o0opoHHyo nauimatuBy npesunenta CIIA Ponanbaa Pefirana,
3HameHutyo COU, Ha3BaHHYyI0 ele "mporpaMmon 3Be31HbIX BOMH". CyTb 3T0i nHUIMaThBbI 1980-
X TOJIOB — Pa3MellIeHUE B OKOJIO3EMHOM IPOCTPAHCTBE JIa3€pOB, KOTOPbIE CTAaHYT BO3JEWCTBOBAThH
Ha OaJUTMCTHYECKHe MEKKOHTUHEHTAIbHBIE PAKEeThl, BBILIEAIINE 32 Mpeaesibl aTMOChepbl, MEHsIsI UX
TPAEKTOPHIO, M TAKMM 00pa3oM odecrieyar MojHyIo 3allUTy OT sAepHOro HamaaeHus. Ho Bemp 31o
MMEHHO TO, YTO HY’KHO: HAWTH KOMapuxy B MOMEHT aTaku, couts ee u Tosibko ee. U CIIA, u CCCP Ha
3Ty NPOrpaMMy MOTPATUIIM MHOTO JIEHET, HO pe3y/bTaTa He MOMYUMIIN: YK CIMIIKOM MOIIHBIN Jla3ep
TpeboBaJICs s YCIemHON paboThl cucteMbl. Ho BOT ameprKaHCKuiA (pM3UK U UHKeHep KopnuH
Kap, 3aHuMaBIIuMiics ja3epHbIMU JBUTATENIsIMU, MPEIOKUI-Taku yke B XXI Beke MCHonb30BaTh
JaBHUE HApaOOTKU M OPraHU30BaTh CUCTEMY IIPOTUBOMOCKUTHON OOOPOHBI !5,

Komap — He pakera, ero Bec U CKOpOCTb ropa3o MeHsine. [loaToMy cOMTh HACEKOMOE MOKHO
HEJIOPOr'UM JIa3€pPOM, KOTOpbI MPOAAETCS YyTh JIM He B MarasuHe. Ele 151 3Toil cucTeMbl HYKHBbI
TaK)Ke MMEIOIIMECS] Ha PbIHKE HAO0Op ONTHUYECKUX JIEMEHTOB U aKyCTUYEeCKHE TATUYMKU: TepBbIe
(bokycHpyIoT J1yd, a BTOpble HABOJAT €ro Ha UCTOYHUK HEHAaBUCTHOTO KOMapuHoro nucka. [lo mue-
Huto K3pa, 4yBCTBUTENBHOCTD CUCTEMBI CTOJIb BEJIMKA, YTO OHA MOKET CTPEJIATh IPULIEIBHO B KOMa-
PUX-KPOBOCOCOK, 0e300MIHBIX K& KOMapOB JIa3epHBIN JIyd HE KOCHETCS: TeMOp MUCKa y HHUX pa3-
mryaetcs. He cTaHyT OOBEKTOM yNpekIaoIed aTaku M KyXKKallde HACeKOMBbIE — TaK yaaeTcs
COKOHOMUTb HeMaslo 3Hepruu. bonee Toro, cucrema pacno3Ha€rT 4enoBeKa M BCAKHUX JOMAIIHUX
’KMBOTHBIX: JJa’K€ €CJIM OHU OKaXyTCs Ha JIMHUM MPUILIEIUBAHUS, Ja3epHbIA JTy4 HE MPUYMHUT UM
HUKAKOTO Bpeaa.

370 NpeAsIoKeHHe OTHIOAb He ObUIO BOCIIPHHSTO Kak ouepenHast pyTypucTuieckas panrasus:
eMy OKa3aJM MoIepXKKy (puHaHCUCTH 13 KommaHuu Intellectual Ventures, KOTOpylo OCHOBAJ ObIB-
HIMH TIaBHBIA TexHosor komnanuu Microsoft Haran Muposna. Buaumo, OKpblIEHHBI TAKUM BHU-
MaHueM, Kap Hazies1sics Ha pacipeHye IpoeKTa i MedTasl o MOJABEIIEHHOM Ha adpocTare miargopme
C JIa3epHBIMM IyLIKAMH, KOTOPbIE MPULIEIBHO MAJIAT 10 JIETYYUM BpEAUTENIsAM TOJIEl U OropoJoB,
3aIIMIIast TAKUM 00pa3oM CeNbX03yrofibsi 0e3 Bpeaa sl OJIE3HbIX HACEKOMBIX BPOJIE IMUe U IIMe-
neii. Y Bcé 6e3 eAMHOro rpaMMa siJOXUMHUKATOB!

Ha namm B3misiz, 3Ta paboTa BIOJIHE COOTBETCTBYET YPOBHIO MIrHOOEIEBCKOM MTPEeMUH, IPHYeM
Cpa3y IO HECKOJbKMM HOMMHAIMAM — 3HTOMOJIoruu, ¢pusuku u mupa. Ho Kapy ee nouemy-T1o He
MIPUCYAWIIH, BIIpOYEM, petieHus: IrnoGeneBckoro Komurera, paBHO Kak 1 HoOesneBckoro, He Bceraa
HAaXOJAT pallMOHAJIbHOE OOBSICHEHHE.

15 J. Kare. Build your own photonic fence to zap mosquitoes midflight [Backwards Star Wars]. IEEE Spectrum, 2010, 47 (5): 28—
33. DOI: 10.1109/MSPEC.2010. 5453138
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JIerko Jim mJabITh B cupomne?

WTak, c 6erom 1o Boae 1 MpoOJIeTOM CKBO3b CTPYHKHU JOK/s pa300paich. A Kak HacyeT Iia-
BaHUs B cuporie? [7ie 4eaoBeK MoruisiBeT ObicTpee — B CIIAIKON BOJie WM B 00bIYHOW? OTBET Ha 3TOT
Bonpoc Hauum Dasapa Kaccnep u bpaitan ['errensunrep ¢ kadenpbl XMMUUYECKOTO MAIIMHOCTPO-
eHUsl ¥ MaTepraioBeieHns MUHHECOTCKOTO YHUBEPCHUTETA, YTO MPUHECTIO UM, TIOMUMO MOPAJTLHOTO
YIOBJIETBOPEHHSI OT MPEKPACHO BHIMIOJIHEHHON PadoTHI, eie M MIrHoOeneBcKyo peMHIo IO XUMUH
3a 2005 ron.

Kak ormeuaioT camu j1aypeaThsl B CBOEH SMOXaJIbHOM CTaThe '®, OMH U3 HUX MPUHUMAJ y4acThe
B OTOOPOYHBIX OJIMMITUACKUX COPEBHOBAHUSIX MO TUIABAHUIO M TAM CITyYaiHO 3aMETHII, UYTO B COIEHOM
BOJIe TUIaBath Jierde. K cloBy ckaszarh, HaM 3TOT (peHOMeH OOBSICHSIIM TAe-TO B CEIbMOM KJlacce Ha
ypoKax (pu3MKH, KOrJa N3ydyaii 3aKOH ApXuMe/ia, HO TO HaM, a OefoaraMm-aMeprKaHIiaM J0 BCEro
MIPUXOAUTCS IOXOAUTH CBOUM YMOM U Ha COOCTBEHHOM OIIBITE.

B conenoii Bofe n3-3a yBeIMYeHHs TUIOTHOCTH pacTeT BHITAIKHUBAIONIAs cuila ApXumena, Tak
YTO Ha BOJIE JIepKaThCsl AEUCTBUTEINBHO Jierde. Ho u3 3Toro oTHIONb He ClIeyeT, YTO B COJICHOM BOJE
Jierye, a rjaaBHOe, ObICTpee TUIBITh, YeM B IIPECHOM, MOCKOJIBbKY Y COJIEHOM BOIBI HE TOJIBKO TUIOTHOCTD,
HO ¥ BSI3KOCTb BBIIIIE, YEM Y IPECHOM.

[No npu3HaHMIO J1aypeaToB, B UX JIAOOPATOPUH IIUTH KapKKe, HEYTUXAIOIINe JUCKYCCUH O BIIU-
SITHAM BSI3KOCTH Ha CKOPOCTH TUIaBaHMs. EAMHCTBA MHEHMIA He ObUIO — BCE YYACTHUKHU MPEHHUN pa3-
OWJIMCh Ha TPH TPYMITBl. BOJIBIIMHCTBO, B OCHOBHOM CIIEIMATUCTHI TIO TMHAMUKE KUAKOCTE!, yTBEp-
KJAJM, YTO YeJIOBEK MOIUIBIBET MeJIeHHee, Bellb Ha MPEOIoIeHHe COMPOTHUBIIEHUs Oosiee BA3KOM
KUAKOCTU HY)KHO TpaTuTh OoJbllie ycWiuid. [Ipyrue Bo3pakaiu: 4eloBeK MpH rpedKe ToJIKaeTcs
pyKaMmu, 4eM CO3JaeT TATY, CTaJIo ObITh, YeM TUIOTHEE KHUIKOCTh, TeM 00Jiee MOIIHBIM BBIXOIUT TOJI-
4yok. Tpersu ke mpearnosnarany, 4To 3TH 3(PpQeKTsl KOMIIEHCUPYIOT JPYT Ipyra, OTYero IuiaBaTth B
COJIEHOH BOJIE HE JIerye U He TsKesiee, YeM B IIPECHOII.

Bunumo, o0cyskieHne 3Toro JKMBOTPENENIyIero BOMpoca Mepernio B TaKylo OypHYIO CTaIuio,
yro Kaccnep u ['errenbgunrep a1 npuMUPEHUs: CTOPOH PEIIMINCh Ha TIOCTAaHOBKY HATYPHOTO KC-
neprMeHTa. OT COJNIEHOW BOJBI OTKA3AJIHCh 10 TOW MPUYMHE, YTO YBEJIMUYCHHUE €€ BA3KOCTH OTHOCH-
TEJIbHO HEeBEJMKO M 3(PeKT, eciu oH OyneT oOHapyKeH, MOT MONacTb B KOpuaop omuook. HyxHo
ObLIO paIMKaIbHOE YBEJMUEHNE BA3KOCTH PACTBOpA — TaK POAMIIACH HIIEs CIIaJKOTO CUpPOIa, BEpo-
SITHO, BO BpeMsI MoeJaHus1 OJIMHYMKOB C KJIEHOBBIM CHPOTIOM.

Ho TyT BO3HMKIIM ABE TeXHUYECKUE TpoOieMbl. [ Haje:KHOrO U3MEpEHH s CKOPOCTH TIIaBa-
HUS JUCTAHIUSA JOJKHA OBITh JOCTATOYHO OOJBIION, KAK MUHUMYM 25 M WM SIPAOB, TaK Kak JeJIo
npoucxonmio B CIIIA. A 3To MOJTHOLIEHHBIN TUIABATENIbHBIA OaccelH il copeBHOBaHMA. [Ipuuem
JKeJIaTeJIbHO UMETh JIBa TAKUX OacceifHa, OMH C CHPOIIOM, IPYTOi — C OOBIYHOM BOJOH, YTOOBI IIPOBO-
IWUTh CPAaBHUTEIbHBIE UCTILITAHUS B UICHTUYHBIX YCJIOBHSX. A €Ille JIydllle — HECKOJIbKO IJIaBaTellb-
HBIX OaCCEHOB pa3HOro 0ObemMa, YTOOBl N30EKATh BIUSHUS ITyOUHBI Ha CKOPOCTD TUTOBIA. TO, Kak
YZIAJIOCh MCCIIENOBATENSIM YTOBOPUThH aIMUHUCTPAIIMIO BBIIEIUTh UM YHUBEPCUTETCKHIA IJIaBaTEIIb-
HBI KOMITIEKC JUIsI TPOBEJEHUS MOXATbHOTO SKCIIEPUMEHTA, HABCEI/1a OCTAJIOCh 3araikoi.

Bropas mpobnema — crnagkuil coctaB a1 TuiaBaHus. [lepBbIM Ha yM TIpUINEeNT KyKypy3HBIi
cupon. Hanumck 1 CroHCOpBI, TOTOBBIE MPEJOCTABUTh HEOOXOMUMYIO AJIsI SKCIIEPUMEHTA THICSIY
TOHH 3TOT'0 BELIEeCTBa, O11aro ero npou3BoasT u notpedsstior B CIIIA B HemepeHbIx KonndecTBax. Ho
CMBIB TaKOT0 00beMa CJIaJJKOrO CUPOIa B KAHATM3AIIUIO BBI3BAJI Obl JIOKATBHYIO 9KOJIOTMYECKYIO KaTa-
cTpody, KpOME TOT0, IIIOTHOCTh KYKYPY3HOTO CHpOIa CYIIECTBEHHO OTIIMYAETCs OT TVIOTHOCTH BOJIBI,
YTO HEMPEMEHHO MCKA3MIIO Obl Pe3y/IbTaThl SKCIIEPUMEHTA. B KOHIIe KOHIIOB eI UCTIONb30BATh

16B. Gettelfinger, E. L. Cussler. Will humans swim faster or slower in syrup? American Institute of Chemical Engineers Journal,
2004, 50 (11): 2646-2647. https://doi.org/10.1002/aic.10389
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MIPUPOIHBIN resieo0pa3oBatesb — yapoBYyIO KaMe/ib. DTO BEIECTBO YaCTO UCTIONB3YIOT B KYJMHAPUH
Y TUIIEBOU MTPOMBIIIJICHHOCTH, TO €CTh IS YejloBeKa oHOo Oe3omacHo. Mtak, 320 Kr kamenu pac-
TBOpWIM B 650 KyOoMeTpax Boabl OacceiiHa, momyunB KoHieHTparmio 0,05 %. [TnoTHocTs cupona
OCTaJach Ha ypOBHE TUIOTHOCTH BOJbI, @ BI3KOCTh BHIPOC/IA B [IBA pasa.

C 4eMm He BO3HHUKJIO HUKAKUX MPoOJIeM, Tak 3TO C TUIOBIaMHU-100poBosbiamMu. Kakoi cTyaeHT
OTKQXETCsI OT BO3MOKHOCTH IMPUHSATH YYaCTHE B TAKOM IPUKOIBHOM IKCTIEPUMEHTE U CHeTaTh cendu
B OacceiiHe ¢ cuporiom? [Tocse crpororo ordéopa cchopMUpOBaIM KOMaH/1y U3 JeCSITH IJIOBIOB. Kaxk-
JBIA U3 HUX CHAaYaJIa MPOIUILIBAT 25 SpIoB B OacceiiHe ¢ Thicsiuel KyOOMEeTPOB YUCTOM BOJIBI, CITYCTS
TPY MUHYTHI — JIBa pa3a 1o 25 spIoB B 9KCIIEPUMEHTAIBHOM OacceiiHe 1 3aTeM, IIPUHSIB Y1, erie 25
SIP/IOB B TAKOM ke OacceiiHe ¢ YUCTOM BojIoi. PUKCHPOBAIIM HE TOJIBKO CKOPOCTh, HO U TAKUE JICTATIH,
KaK BpeMsl OTTAJIKMBAHUS OT CTEHKHM M KOJIMYECTBO TPeOKOB. Pe3ynbrar nmomydmsicsi OqHO3HAYHBIIN:
BSI3KOCTh HA BCEM 3TOM HUKAaK He OTpaXasach.

Stomy OBUIO JaHO BIOJHE HayyHOe OOBbsiICHEHWE. BiusiHMe BS3KOCTH Ha [IBUKEHHE Yero-
HUOYIb B )KUIIKOCTH TEpelacTcsi YnuciaoM PeifHonbica — mpou3BeieHHEM XapaKTepHOTro pa3Mepa Ha
CKOPOCTb ABMKEHUSI, OTHECEHHYIO K BSI3KOCTU. 151 yenoBeka oHo jgocruraeT 3HayeHus 600. dto
3HAUUT, YTO JJIS TUIOBIA [TIABHOE — CUJIbI MHEPLIMH, a HE CUJIbI BA3KOCTU. M KUAKOCTh OOTEKAeT ero
TEJIO He JIAMUHAPHO, a TYpOYJEHTHO, TO €CTh C 3aBUXpeHusIMU. [Ipu TakoM pexume 3aTpaunBaeMble
YCUJIHSI TIPOTIOPIIMOHATBHBL KBaJPaTy CKOPOCTH, BSI3KOCTD ke OTBevaeT Jmiib 3a 10 % 3arpat sHep-
T'UM TUI0BIA. BOT ecim Obl BA3KOCTh YBEJIMUYHTH B THICSAUY pa3 — B TAKOM CHPOIE IUIBITH ObLIO ObI
TpyIHEe, YeM B BOJIE, HO, C IPyrOi CTOPOHBI, U TOJKAThCS ObLIO OBI Mpoiie. A Kakou (hakTop rnepe-
CUJIUT, TAK U HE YJAJIOCh BBISICHUTH B XOJIe SKCIIEPUMEHTa, BUIMMO, BCIEICTBIE 3a00Thl O cyabOe
KaHAJIM3allMU B CIIOPTUBHOM COOPYKEHUU.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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