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-~ CrmvBon OHoHART

Y OUMOHUKH eCTh CUMBOJI:
CKpEILICHHBIE CKaJIbIIEIDb,
NasyIbHUK U 3HAK MHTErpasia.

OTOT COIO3 OHMOJOrMH, TEXHUKU U
MaTEMaTUKHU MIO3BOJISIET
HaJACAThCS, YTO HayKa OHOHHKA
IPOHUKHET Tylda, Kyaa He
IPOHMKAJ €I€ HUKTO, U YBUIUT
TO, YEr0 HE BHUECI €IIE HHUKTO.
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~Yro usyuaer nayka BUOHUKA ?

buoHMkKa - Hayka, IIOTpaHUYHAs MEXIy OHOJIOTHEH M
TEXHUKOM, PEIIAroIas HHXXECHEPHBIE 3aJa4d HAa OCHOBE
MOJECIIMPOBAHUS  CTPYKTYPbl M KU3HEIACATEIbHOCTHU
OpraHu3MoB. buoHuxa TECHO CBsA3aHAa C OMOJIOTHEH,
(bU3UKOM, XHMMHEM, KHOCPHETHMKOM W HHKCHECPHBLIMHU
HAyKaMHU - JIEKTPOHUKOU, HAaBUTALIUEH, CBA3bIO0, MOPCKHUM
JIEJIOM U JIp.




—buoHuka - Hayka 00 WCHOJB30BaHUH B
TEXHUKE 3HAHUM O  KOHCTPYKIIMU,
MIPUHIIUIIE U TEXHOJOTUYECKOM ITPOIIECCE
KUBOT'O Op2AHU3MA.

Ilpapooumenem OuoHuku =
cuumaemca  Jleonapoo ‘ e
o0a Bunuu. Ero ueprexn Lo S50
M CXEMBI JICTaTCIbHBIX ;
armaparoB ObLIN
OCHOBaHbl Ha CTPOCHUH
KpbLa MTHILBL.




Bo3ymiHpIi KOJI0KOI AVKA- Bojaosazublii ko1oxon Lanuses
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MN300peTeHune 3aCTeREK
CITHMYIKH
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OcHoBanue JuideneBoi OamrHu
HAIIOMHUHAET KOCTHYIO CTPYKTYPY
rOJIOBKU O€APEHHON KOCTH

JideaeBa GalIHAa

Konctpykuus DudeneBon OallHU

OCHOBaHA Ha HAy4YHOW padoTe
IIBEUIIAPCKOTO npodeccopa
aHATOMMH XepMmaHa (dboH
Meiiepa (Hermann Von Meyer).
3a 40 Jger [0 COOpYKCHMS
MApUKCKOTO MHKEHEPHOTO Yy/a
npodeccop MCCIIEA0BA
KOCTHYIO CTPYKTYpy T'OJOBKHM
OCOpPEHHOM KOCTHU B TOM MECTE,
TI€ OHa wu3rndaerca M 110
yIJIOM BXOAWUT B cycTaB. M mpu
3TOM KOCTh IOYEMY-TO HE
JIOMAETCS IOJI TSKECThIO Tela.



Ucnonb30Banne B TEXHHKE MPUHIMIIOB IBH/KEHHUS KUBBIX
T OpraHu3MoB —

OCHOBONOJIOKHUK COBPEMEHHOU
aspoquHamukn H. E.  JKykoBckuit
TIIATEJIPHO M3YYWJ MEXAHWU3M TOJIETA
NTUL, W YCIOBHUS, IIO3BOJAIOIINE WM
naput B Bo3ayxe. Ha ocHoBanum
UCCIICAOBAHUSA TMOJIETA MTHUI[ MOSIBUJIACH
aBUALIUSL.




Ba60q1<a - az[MHpan

YtoObl B 1MOJETE HE BO3HUKAIHM
BpeIHbIE  KojeOaHWs, Ha  KOHIaX
KPbLIbEB y OBICTPOJICTAIOIIUX
HACEKOMBIX  HMMEIOTCSI  XUTHHOBBIC
yronienus. Ceiiuac aBUaKOHCTPYKTOPBI
IPHUMEHSIOT MOI00HBIC MPHUCIIOCOOICHUS
I KPBbUILEB CaMOJIETOB, TEM CaMbIM
yCTpaHss OIACHOCTh BUOpAIUH

Emé Oosiee COBEPHICHHBIM
JIETaTeNbHLIM  alllaparoM B
KUBOM  MpUpojae  00agaroT
HACEKOMBIE. ITo
SKOHOMUYHOCTH MOJIETA,
OTHOCUTEIBHOM CKOPOCTH U
MAaHEBPEHHOCTH OHU HE UMEIOT
ce0¢ paBHBIX HU B JKUBOU
npupone. HMneda  coszmanus
JIETATEJIbHOTO  ammapara, B
OCHOBE KOTOpPOIro JieXKayil Obl
MPUHIIMIT TI0JIETA HACEKOMBIX,
XKIET CBOETO pa3peIlICHUs




Yuénble ycTaHOBWIM (YHKIHIO KYXOoKalablleB MyX. Bo Bpems monéra
KYXKKaAJbIa ONMPEICISIOT OTKIIOHEHME OT TOPU30HTAIIBHOTO MOJOKEHUA. Ha
MPHHIMIE JKyXOKajlbla ObUI CO3MaH MPHOOp TMPOTPOH, NMPHMEHSCMBI B

CKOPOCTHBIX CaMOJIETax U paKeTax s onpez[eneHI/m YIJIOBOTO OTKJIOHECHUS
CTAaOMJILHOCTH ITOJIETA
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PeakTuBHBIN ABUKHUTC/Ib KaJIbMapa.

PeakTuBHOE IBH:KEHUE, UCIOJb3yeMOE B CaMOJIETAX, PAKeTaX U KOCMHUYECKUX CHApPSAAAX,
CBOMCTBEHHO TaK:Ke TOJIOBOHOTHMM MOJLIIOCKAM — OCBMHHOIaM, KajbMapaM, KapaKaTHIaM.
HaubGoabmuid MHTEpPEC ISl TEXHUKH MPEACTABJIACT PEAaKTHUBHBIM [BUKHTEIb KajibMmapa. B
CYLIIHOCTH, KajJbMap pacmoJiaraer AByMs MPUHUUINHMAJIBLHO PpasHbIMH ABWKUTeAsAMHU. [Ipwm
MeIJICHHOM IepeMelIeHUU OH MOJIb3YyeTcsl 00JbIIUM POMOOBU/IHBIM IJIABHUKOM, NIEPUOTUYECCKHU
mrudaromuMmcst. s ObICTPOro OpPOCKa SKUBOTHOE MCHOJIB3YeT PEAKTHUBHbIN IBUKHUTE/Ib.
Mblie4yHasi TKAHb- MAHTHS OKPYKaeT TeJI0 MOJLIIOCKA CO BCEX CTOPOH, 00beM ee COCTaBJsieT
MOYTH MOJOBHHY 00b€Ma ero tesia. lIpu peakTHBHOM c1oco0e MJIaBaHUA KUBOTHOE 32CaChIBAeT
BOAY BHYTPb MAHTUHWHON MMOJOCTH Yepe3 MAHTUMHYIO HIejb. /{BHKeHHe KaJibMapa C031aeTcs 3a
CuéT BbIOpACHIBAHUS CTPYH BOABI 4epe3 Yy3K0e COIUI0O (BOPOHKY). JTO COILIO CHAa0MXKEeHO
CHEHUAJTBHBIM KJIANAHOM, M MbIIIIBI MOT'YT €ro NmOBOPAYMBATh, YeM JO0CTHUIaeTCHd U3MEHEHUe
HanpaBjieHHe JABMKeHHsl. /[BHKUTeb KajJbMapa O4YeHb 3KOHOMHYEH, Ojarogapsi 4eMy OH
MOKET JOCTHUIaTh CKOPOCTH 70 KM/4; HEKOTOpPbIE MCCIAEA0BATEM CYUTAKT, 4YTO Aaxe a0 150
KM/4.



Inuccep.

[To popme kopmyca OH MOXOK Ha JeibduHa. [nmccep KpacuB U OBICTPO
KaTaeTcsi, MMEs BO3MOXHOCTb, HATypaJlbHO, MO-ACIb(UHBU HWIPaTh B
BOJIHAX, INMOMaxWBasg IUIABHUYKOM. Kopmyc chaemaH w3 mojmkapOoHara.
MoTop npu 3TOM O4€Hb MOIIHBIN. [IepBhIi TakoW AeNb(MUH ObUT TOCTPOECH
xommanuen Innespace B 2001 roxy.



Jlokauus B ’KUBOU NPUPOJIE

Bo BpeMst mepBoii MUPOBOI BOMHBI aHIMIMMUCKHUI (DJIOT HEC OTPOMHBIE IMOTEPU U3-3a
repPMaHCKHUX MOJBOAHBIX J010K. Heo0x0auMo OblJI0 HAyYUThCSl UX OOHAPYKUBATh U
BBICJICKUBATH. [[J151 3TOM 1€ CO3aIH CleUAIbHbIE TPUOOPHI — ruipoOHBI. ITH
npuOOpPhl JOJDKHBI OBUIM HAXOAUTh IOABOAHBIC JIOAKM MPOTUBHUKA MO IIYMY
rpeOHBIX BUHTOB. WX yCTaHOBWJIM Ha KOpaOisix, HO BO BpeMsl Xoaa KopaOis
JIBW)KCHUE BOJbI Y MPUEMHOTO OTBEPCTHUS TMAPO(POHA CO37aBaO IIyM, KOTOPBIN
3army1ani 113%Y MIOIBOJTHOM JOJIKU.
®u3zuk Pobept Byn npemioxkun HHXEHEpaM IOYYHUTHCH... Y THOJICHEH, KOTOPBIC
XOpOIIO CIBIIAT MPU JABWXKEHUM B BoJe. B uTOre mnpHeMHOMY OTBEpPCTHIO
rugpodoHa mpuaand (HOopMy YIIHOM PAaKOBUHBI THOJEHS, W TUAPOQPOHBI CTaIU
"capImaTe' Ja)ke Ha TMOJHOM X0y KopaoJisl.



Jlonroe ~ BpeMsi ~ ocTaBajlach  3araJio4Hou
CIIOCOOHOCTh JIETy4YMX MBbIIIEH JieTaTh B
noJIHOW TemHoTe. JIuiip B Halle BpeMsi ObLIO
YCTAHOBJICHO, YTO JIETy4YW€ MBIIIM MOTYT
u3aBaTh W YyJIaBIWBAaTh  yJABTPa3BYKH.
becnpepbiBHO VCIIyCKasl B IOJIETE
yABTPa3BYKH U BOCTIPHHUMAS MX OTPAXKEHUE OT
OKPY>KaIOIIUX MPEIMETOB, JETYUYHe MBIIIN KaK
OBl OIIYIBIBAIOT B TEMHOTE OKpYXKaroliee
IIPOCTPAHCTBO.

MoaenvupoBanue JIOKaTOpOB o JKUBBIM

opranndMaM OTKPBIBACT HOBBLIC IICPCIICKTHBbLI
ux HNCITIOJIB30BaAHUA B Ka4CCTBC




Menysbl

MHorue pacTeHHs] W >KHBOTHBIE 00JagaroT
CIIOCOOHOCTBIO «YYBCTBOBAaTh» HEKOTOPHIC SBICHUS
IPUPOJIBI U €€ BO3/ICUCTBHE, KOTOPHIE YEIOBEK JaxKe
HEe 3amedaeT. Tak, 3a70Aro 10 Hayaja MITOpMa
MeJy3bl CIEIIAT YKPBITbCSI B 0€30MaCHOM MECTE.
Oka3pIBaeTcsi, CHUTHAJIOM K 3TOMYy  CIYy’XKar
nH}ppa3Byku yactorod 3-13 I'n, BO3HUKAIOMIUE OT
TpEHUsT  BOJIH O  BO3AyX.  VIHTEHCHBHBIE
uH(Ppa3ByKkoBbIE KoJieOaHMs, OOpaszyrolIuecs Haj
MOBEPXHOCTbIO MOpSi TMpPU CHIBHOM BETPE B
pe3yybTrare BUXPEBBIX IPOILIECCOB y TPeOHEN BOJIH,
pacpoOCTPaHSIOTCS OBICTpPEe MITOPMOBOTO (PpOHTA.
Meny3sl  BOCIpPUHUMAIOT 3T  KojieOaHus. B
pe3ynbTare W3y4YeHHs JaHHOTO SBJICHHUS OBLI
CKOHCTPYHPOBaH npuoop, MO3BOJIAIOITUN
OMPEICTIUTh HAMPABICHUE IITOPMA M CHIIY 3aJI0JTO0
710 ero Havaia (IIpuMepHO 3a 15 yacon).




YabTpa3sByk-#-€ro NpuMeHEeHUe




Kak n3BeCTHO, caMbl€ MPEIaHHBIE AICIITEl OMOHUKH —
3TO HHXXEHEPBI, KOTOPhIE KOHCTPYUPYIOT POOOTOB.
CerogHsi cpeayd pa3padOTUYMKOB OYEHb IIOMYJIsSIpHa
TakKas TOYKa 3pEHMsI, YTO B OyAyIIeM pOOOThI CMOIYT
3((hEeKTUBHO (DYHKIIMOHUPOBATh TOJIBKO B TOM CJydYae,
€ClIM OHM OyayT MaKCHUMaJIbHO IIOXOXKH Ha JIIOJCH.
Pa3paboTunky -OMOHHMKH HCXOOAT U3 TOTO, YTO
poboTaM mpuaeTcs (YHKIHMOHUPOBATH B TOPOACKHUX
U JOMAITHUX YCIIOBUSAX, TO €CTh B «YEIOBEYCCKOM
cpeae — C JIECTHHIIAMHU, JBEPSIMH U APYTHMHU
HNPEMATCTBUAMM crieruduyeckoro pasmepa. [lostomy,
KaK MHHHAMYM, OHH OOSI3aHBI COOTBETCTBOBATH
YEII0BEKY 10 pa3mMepy 1 TI0 MPUHIMIIAM
nepenBkeHus. Jpyrmmum  cioBamu, Yy poOoTa
00s3aTeIbHO JOJDKHBEI OBITH HOTHM, a  KoJjeca,
I'YCEHMIIBI U IIPOYEE COBCEM HE MOAXOAUT JIJIsl TOPOa.
M y Koro k€ KOIMpPOBaTh KOHCTPYKIIMIO HOT, €CJIHU
HE Y KUBOTHBIX ?

MuHUATIOPHBIH,
AJUHOM 0K0J10 17 eMm.,
IECTUHOTHHA POOOT
(rexkcamon) u3
Crendopackoro
YHUBEPCHUTETA yiKe
0eraer co CKOPOCTHIO 55
cM/cek




Y4eHbIM u3 HNucTutyTa
peabwiuranuu Yukaro yaajioch
co3/aTh OMOHUYECKHH TPOTE3,
KOTOPBIA TO3BOJISIET MALIUCHTY HE
TOJIBKO  YIPAaBIATH  PYKOHM  C

ITOMOIIBFO MBICJIEH, HO "
pPacno3HaBaTh HEKOTOPHIE
OIIYIIICHUS. OOmamarenpHUIEN

OuoHHUYECKOM pykH cTana Kiaynua
Mutyenn (Claudia Mitchell), B
IPOIJIOM CIY>KHUBIIIasi B MOPCKOM
dbaoTe CILIA.
B 2005 rogy Mutuet noctpanana
B aBapuu. XHUpypram IMpHUIILIOCH
aMITyTUPOBaTh  JIEBYIO  PYKY
Mutuenn mo camoe rwiedo. Kak
CJICICTBUE, HEPBBI, KOTOPHIE MOTIIN
OBl OBITH B IalIbHEHIIEM
MCIIOJIb30BAHBI JIi KOHTPOJISI Hajl
IPOTE30M, OCTAJINCh 0e3
PUMEHCHMUS.




B Crendopne Tak xe paspaboraH
ONHOHOTMH  MPBITAOIIUK  MOHOIIOJ
YeJI0BEUECKOTO pocra, KOTOPBIN
CIIOCOOCH  yAEpKHBaTh HEYCTOMYUBOE
paBHOBECHE, IIOCTOSSHHO Tmpbiras. B
nepcrnekTuBe yuyeHole u3 CreHdopaa
HAJICIOTCS CO3/IaTh JBYHOIOro pobota ¢

YEJIOBEYECKOU CUCTEMOU XOIbOBI




UccnemoBareiu u3 Bell Labs
OOHapYKHUJIH, 4TO B
ITyOOKOBOJHBIX MOPCKHX I'yOKax
COIICP)KUTCS  OITOBOJIOKHO, IO
CBOMCTBaM O4YE€Hb OJIU3KOE K
CaMbIM COBPEMEHHBLIM O0Opasliam
BOJIOKOH,  MCIIOJB3YyEMBIX B
TEeJICKOMMYHHUKAIIMOHHBIX CETSIX.
YyeHsle OB TOPa’KEHBI TEM,
HACKOJIbKO OJIM3KMMHM OKa3aJIiCh
CTPYKTYPEI IPUPOTHBIX
ONTUYECKUX BOJIOKOH K TEM
oOpasnaM, 4TO pa3padarhiBaIvCh
B J1a0OpATOpHUSIX.



B okTs0pe 2003 roga B UCClI€A0BaTEIbLCKOM LICHTPE XErox
B Ilano Anpro pa3paboTajii HOBYIO TEXHOJOTHIO
MOJAOIIETO0 MEXaHW3Ma IS KOIMMPOB M MPUHTEPOB. B
ycTpoucTtBe AilrJet pa3paOOTYMKK CKOIMMMPOBAIN ITOBEJICHUE
CTau TEPMHUTOB, TJ€ KaXIblii TEPMUT IPUHUMACT
HE3aBUCHUMBIC PEIICHUS, HO MHPHU OTOM CTas JBUXKETCI K
OO1IIeH 1EJIH, HaMPUMEP, IMOCTPOECHUIO THE3/1A.




«Koxka 0e3 xeprB» (Victimless Leather) - Tak Ha3Baiu CBOXO mMporpamMmy
YUYEHBIEN3 YHUBEPCUTETA 3aIlafHOM ABCTpalinv. B pamKkax mporpaMMmsl 3TH
pe0sATa BBIPACTHIIM... CIOPTYYOK M3 KUBOM UYEIOBEUECKOM KOXKH. CMBICH
nporpaMMbl COCTOMT B TOM, YTOOBI HAyYHUThCS BBIpAIIUMBaTh KOXKY IS
MTPOU3BOACTBA OJICKbI U KOXKTAJIAHTEPEMU.



- Iloutm  mo0asg  TEXHOJIOTrHYECKas

npoOieMa, KOTopasi BCTaeT Iepes
Av3aiiHepaMy WM WHXKEHEepaMHu, Oblia
y>K€ JaBHO YCIICIIHO pelIeHa APYTUMHU

KUBBIMU CYLLIECTBaAMHU.
Hamnpuwmep, [IPOMU3BOIUTEIIN
MPOXJIATAUTEIILHBIX HAITUTKOB

MOCTOSSHHO MIIYT HOBBIE CHOCOOBI
YIIAKOBKHA CBOEH MPOAYKIMU. B TO ke
BpeMsI OObIYHasi SOJIOHS  JaBHO
pemmia 3Ty mnpooiemMy. f0ioko Ha
97% CcOCTOUT M3 BOJBI, YIAKOBAHHOM
OTHIOAb HE B JIPEBECHBIM KApTOH, a B
ChEIOOHYI0O  KOXYpPY, JOCTaTOYHO
alIeTUTHYIO, 4TOOBI ~ MPHUBICYD
KUBOTHBIX, KOTOPBIE ChEAAIOT (PPYKT
1 pacIpoCTPaHsIOT 3€pHa.



bUOHUMKK MHOTHUX CTpaH

padoTaroT HaJ
MEXaHHU3MOM
OpHEHTAIIUU
’KUBOTHBIX, PACKPBITHC
KOTOPOTO aacT

BO3MOKHOCTh YEJIOBEKY
co3daTh B TEXHUKE
IIPUHIIMIINAILHO HOBBIC
HaBUTAlIUOHHEBIE
CHUCTEMBI




B03M0 a3BUTHEC OMOHMKH YXKE B

CKop P ek O TheRAIB Afbroe
HCIPYBHEHP I HEK MHRYD ﬁfmiﬂﬂl 4|

CaMBbIC HCOXHNJIAHHBIC I/IBBI
way 1 AP Y, 86‘}%1%

pruOOPRE) 3 M OFRIY & CHIIA, Il(MeTOIlaX
I[O6BI‘II/I ITOJIC3HBIX HCKOIIACMBIX H

HpOHBBQMMgwEQﬂIﬁ%XHHKe -

M OFEN ISV IF HomBredn! thkue
CUCTEMbl YHOpPaBICHHS, Kyda OydyT
«BCTpOeHBI» HOBBIC 6I/IOJIOI‘I/I‘I€CKI/IC
MAIIIUHBLBI.



Bce nun tanHbl Npupoabl packpbITbl?

Kakmmm ecTteCTBEHHbIMU N300PETEHNSAMMU
OCHAaLLEHbI XXMBOTHbIE U pacTEHNA"?

Cmor N1 YenoBeK BOCMOMNb30BaTbCA MU
npy co3gaHnUM NCKYCCTBEHHbIX YCTPONCTB?



