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-~ Crnvpon OMOHMKA

Y OMOHHKH eCThb CUMBOJI:
CKPECILICHHbBIC CKaJIbIIED,
NasIbHUK M 3HAK MHTErpaa.

OTOT COIO3 OMOJOTrMH, TEXHUKU U
MaTeMaTHUKH ITO3BOJISIET
HaJACAThCSA, YTO HayKa OHOHHKA
IPOHUKHET Tylda, Kyda HE
IIPOHUKAJI €II¢ HUKTO, U YBUIUT
TO, YEro HE BHJEI €IIC HHUKTO.




—Yro usyuyaer nayka BUOHUKA ?

buoHMka - Hayka, IIOTpaHHMYHAs MEXIy OHOJIOTHEH M
TEXHUKOW, pEIlarollas WHXECHEPHbIE 3aJa4Yd Ha OCHOBE

MOJECIIMPOBAHUS  CTPYKTYPbl M KU3HEIAECATEIbHOCTH
OpraHu3MoB. buoHuxa TECHO CBsA3aHa C OMOJIOTHEH,
(bU3UKOM, XHMMHEM, KHOCPHETHMKOM W HHKCHECPHBLIMHU
HAyKaMHU - JIEKTPOHUKOU, HAaBUTAIUEH, CBA3bIO, MOPCKUM
JIEJIOM U JIp.




——bHoHHKAa - Hayka 00 HCHOJL30BAHUHU B
TEXHUKE 3HAHUM O  KOHCTPYKIIMU,
IIPUHIAIIE U TEXHOJOTUYECKOM IIPOIECCE
KUBOTO Op2canu3md.

Ilpapooumenem Ouonuku —
cuumaemca  Jleonapoo ¥,
O0a Bunuu. Ero deprexu el se @
M CXEMBI JIETaTEJIbHBIX Eoagn il
armapaTroB ObLIN
OCHOBaHbI Ha CTPOCHUH
KPbLa ITULIBI.
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OcHoBanue JiideneBoi OamrHu
HAIIOMHUHAET KOCTHYIO CTPYKTYPY
rOJIOBKU O€APEHHON KOCTH

Jiidesaena GalHs

Konctpykuus DudeneBon OallHU

OCHOBaHA Ha HAy4YHOW padoTe
IIBEHUIIAPCKOTO npodeccopa
aHATOMMU XepMmaHa (dhoH
Meiiepa (Hermann Von Meyer).
3a 40 Jger [0 COOpYKCHMS
MApUKCKOTO MHKEHEPHOIO Uy/a
npodeccop MCCIIEA0BAI
KOCTHYIO CTPYKTYpy T'OJOBKH
OCOpPEHHOM KOCTH B TOM MECTE,
TI€ OHa wu3rndaerca M 110
yIJIOM BXOAWUT B cycTaB. M mpu
3TOM KOCTh IOYEMY-TO HE
JIOMAETCS IOJI TSAKECThIO Tela.



Hcnonp3oBanue B TEXHUKe NPHHIHIOB JABHKEHHS] )KI/IB%

~ Opranu3MoB

OCHOBOIOJIO)KHUK COBPEMEHHOU
aspoquHamukn H. E.  JKykoBckuit
TIIATEJIPHO M3YYWJ MEXAHWU3M TOJIETA
NTUL, W YCIOBHUS, IIO3BOJIAIOIIME WM
naputh B Bo3ayxe. Ha ocHoBanum
UCCIICAOBAHUSA TMOJIETA MTHUI[ IOSBUJIACH
aBUALIMSL.




Ba60q1<a - az[MHpan

YTo0OBI B m0IETE HE BO3HUKAIN BPEIHBIC
KoJicOaHUsl, Ha KOHIIAX KpPbUIEB Y
OBICTPOJIETAIOIINX HACEKOMBIX MMEIOTCS
XUTHUHOBBIE YTOJIICHUS. Ceituac
aBUAKOHCTPYKTOPBI IPUMCHSIOT
IMOI0OHBIE IIPUCIIOCOOJICHUS TUIA
KpBbLJILEB  CaMOJETOB, TEM CaMbIM
yCTpaHss OIACHOCTh BUOpAIUH

Eiré “6ojiee  COBEPUIEHHBIM
J€TaTeNbHBIM  aIlaparoM 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




VYuéHble YCTAaHOBWIM (PYHKIMIO >XKYXOKalablleB MyX. Bo BpeMs mnonéra
KYXOKaJIbIa ONPEAEIISAOT OTKIIOHEHUE OT TOPU30HTAIBHOTO MON0XKEHUs. Ha
MPUHIMIE JKyXOKajlbla ObUI CO3/aH MPHOOp TMPOTPOH, NMPHMEHSCMBII B

CKOPOCTHBIX CaMOJIETax M paKeTax IJs onpeneneﬂm YIJIOBOTO OTKJIOHECHUS
CcTaOMJIBHOCTH IIOJIETA
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PeakTuBHBIN ABUKHUTC/Ib KaJIbMapa.

PeakTuBHOE NBH:KEHUE, UCIOJb3yeMOE B CaMOJIETAX, PAKeTaX U KOCMHYECKUX CHApPSAAAX,
CBOMCTBEHHO TaK:Ke TOJIOBOHOTHMM MOJLIIOCKAM — OCBMHHOIaM, KajbMapaM, KapakKaTHIaM.
HaunbGoabmuid MHTEpPEC ISl TEXHUKH MPEACTABJIACT PEaKTUBHBIM [BUKHMTEIb KajbMmapa. B
CYLIIHOCTH, KajJbMap pacmoJiaraer AByMs MPUHUUINHAJIBLHO Ppa3sHbIMH ABWKUTEeAssMHU. [Ipm
MeIJICHHOM IepeMelIeHUU OH MOJIb3YyeTcsl 00JbIIUM POMOOBU/IHBIM IJIABHUKOM, NIEPUOTUYECCKHU
mrudaromuMmcst. i1 ObICTPOro OpPOCKa SKUBOTHOE MCIOJIB3YeT PEaKTHUBHbIN IBUKHUTE/Ib.
Mbpblie4yHasi TKAHb- MAHTHS OKPYKaeT TeJI0 MOJLIIOCKA CO BCEX CTOPOH, 00beM ee COCTaBJsieT
MO4YTH MOJOBHHY 00b€Ma ero tesia. llpu peakTHBHOM c1oco0e MJIaBaHUA KUBOTHOE 32CaChIBAeT
BOAY BHYTPb MAHTUHHON MMOJIOCTH Yepe3 MAHTUMHYIO HIejb. /{BHKeHHe KaJibMapa C031aeTcsd 3a
CUéT BbIOpACHIBAHUS CTPYH BOABI 4epe3 Yy3K0e COIUI0O (BOPOHKY). JTO COILIO CHAa0MXKEeHO
CHEHUATBHBIM KJIANAHOM, M MbIIIIBI MOT'YT €ro NmOBOPAYMBATh, YeM J0CTHUIaeTCHd U3MEHEHUe
HanpaBjieHHe JABMKeHHsl. /[BHKUTeb KajJbMapa O4YeHb 3KOHOMHYEH, Ojarogapsi 4eMy OH
MOKET JOCTHUIaTh CKOPOCTH 70 KM/4; HEKOTOpPbIE MCCIAEA0BATEM CYUTAKOT, 4TO Aaxe a0 150
KM/4.



Imccep.

IIo popme kopmyca OH TOXOXK Ha JeibduHa. [nmccep KpacuB U OBICTPO
KaTaeTcsl, MMES BO3MOXHOCTb, HATypaJlbHO, MO-ACIb(UHBU HWIPaATh B
BOJIHAX, NMOMaxWBas IUIABHUYKOM. Kopmyc chaemaH u3 mojukapOoHara.
MoTop npu 3TOM O4€Hb MOIIHBIN. [IepBhIi TakoW AeNb(MUH ObUT TOCTPOECH
xommanuen Innespace B 2001 roxuy.



Jlokauus B ’KUBOU NPUPOAE

Bo BpeMsi nepBoii MUPOBOM BOWHBI AaHITIMUCKUM (DJIOT HEC OrPOMHBIE TTOTEPH H3-32
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 pacTeHHsi W >KMBOTHBIC O00JadaroT
CITIOCOOHOCTBIO «YYyBCTBOBAThY» HEKOTOPHIE SIBICHUS
PUPOABI U €€ BO3ICHUCTBUE, KOTOPBIE YETIOBEK JTAXKE
HE 3amMedaeT. Tak, 3aI0iro JO0 Hayajga I[TopMa
MEJy3bl CIEIIAT YKPBITbCSI B 0€30MaCHOM MECTE.
Oka3bIBaeTCsl, CHTHAJIOM K O3TOMYy  CIIy’>Kar
nH}ppa3Byku yactorod 3-13 I'n, BO3HUKAIOMIUE OT
TPEHUST  BOJH O  BO3AyX.  VIHTEHCHBHBIE
uH(Ppa3ByKkoBbIE KoJieOaHMs, OOpaszyrolIuecs Haj
MIOBEPXHOCTHIO MOpS TMpPU CHIBHOM BETpPE B
pe3ysbTare BUXPEBBIX IPOILIECCOB Y TPeOHEN BOJIH,
pPacpoOCTPaHSIOTCS OBICTpEe MITOPMOBOTO (PpoOHTA.
Meny3sl  BOCIpUHUMAIOT 3T KojieOaHus. B
pe3yiapTaTe U3YyYeHHs JaHHOTO SBJICHUS  OBLI
CKOHCTPYHUPOBaH npuoop, MTO3BOJISIFOIIN I
ONPEACIUTh HAMPABJICHUE IITOPMA U CUJTY 3aJ10JIr0
710 ero Havaia (IIpuMepHO 3a 15 yacon).




VABTPAIBYK H-€C0 TIPHMEH CHTIE M




Kak u3BeCTHO, caMbl€ MPEIaHHBIE AICIITEl OMOHUKH —
3TO HHXKEHEPBI, KOTOPhIE KOHCTPYHUPYIOT POOOTOB.
CerogHsi cpeayd pa3padOTUYMKOB OYEHb IIOMYJIsSIpHa
TakKas TOYKa 3pEHMsI, YTO B OyAyIIeM pOOOThI CMOIYT
3(hPEeKTUBHO (PYHKIITMOHUPOBATH TOJIBKO B TOM Cllyyae,
€ClIM OHM OyIyT MakKCHMaJIbHO IIOXOXKH Ha JIIOCH.
Pa3paboTunky -OMOHHMKH HCXOOAT U3 TOTO, YTO
poboTaM mpuaeTcs (YHKIHMOHUPOBATH B TOPOACKHUX
U JJOMAIIIHUX YCJIOBUSIX, TO €CTh B «YEJIOBEUECKOM»
cpeae — C JIECTHHIIAMHU, JBEPSAMH U APYTHMHU
HNPEMATCTBUAMM crieruduueckoro pasmepa. [lostomy,
KaK MHHHAMYM, OHH OOSI3aHBI COOTBETCTBOBATH
YEJIOBEKY 0 pa3Mepy 1 TI0 MPUHIIMIIAM
nepenBkeHus. Jpyrmumum  cioBamu, Yy poOoTa
00sA3aTeIbHO 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
peabwiuranuy Yukaro yaajioch
co3/aTh OMOHUYECKHH IPOTE3,
KOTOPBIA TO3BOJISIET MALIUCHTY HE
TOJIBKO  YIPAaBIATH PYKOHM  C

ITOMOIIBFO MBICJIEH, HO 5|
pPacro3HaBaTh HEKOTOPHIE
OIIYIIICHUS. OOmamarenpHUIEN

OuoHHYECKOM pyku cTana Kiaynua
Mutyenn (Claudia Mitchell), B
IPOIJIOM CIY>KHMBIIIAsi B MOPCKOM
dbaoTe CIIA.
B 2005 rony Mutuest noctpagana
B aBapuu. XUpypram IMpHUIILIOCH
aMITyTUPOBaTh  JIEBYIO  PYKY
Mutuenn mo camoe twiedo. Kak
CJICICTBUE, HEPBBI, KOTOPHIC MOTIIN
OBl OBITH B TalIbHEHIIEM
MCIIOJIb30BAHBI JJIsi KOHTPOJISI Hajl
IPOTE30M, OCTAJINCh 0e3
PHUMEHECHUS.




B Crendopae Tak xe pa3paboTaH
ONHOHOTMH  MPBITAOIIUK  MOHOIIOJ
YEeJI0BEUECKOTO pocra, KOTOPBIN
CIIOCOOCH  yAEpKHBaTh HEYCTOMYUBOE
paBHOBECHE, IIOCTOSSHHO Tmpbiras. B
nepcrnekTuBe yuyeHole u3 CreHdopaa
HAJICIOTCS CO3/1aTh JBYHOIOro pobora ¢

YEJIOBEYECKOU CUCTEMOU XOIbOBI




UccnemoBareim u3 Bell Labs
OOHapYKHUJIH, 4TO B
ITyOOKOBOJHBIX MOPCKHX I'yOKax
COIICP)KUTCS  OITOBOJIOKHO, MO
CBOMCTBaM O4YE€Hb OJIU3KOE K
CaMbIM COBPEMEHHBLIM OOpasliam
BOJIOKOH,  HCIOJb3YEMBIX B
TEJICKOMMYHHUKAIIMOHHBIX CETSIX.
YyeHsle OBLUIA TOPA’KEHBI TEM,
HACKOJIbKO OJIM3KMMHM OKa3aJIMCh
CTPYKTYPEI IPUPOTHBIX
ONTHYECKUX BOJIOKOH K TEM
oOpasnaM, 4TO pa3padarbiBaIvCh
B J1a0OpATOpHUSIX.



—_— vé A

B okTs10pe 2003 roga B MCCIeI0BATEIBCKOM IIEHTPE XErox B
[Tano AnpTo pa3zpadoTanin HOBYIO TEXHOJIOTHIO MOHAIOIICTO
MEXaHH3Ma 15 KONMUPOB U NpUHTEPOB. B ycTpoiictBe AirJet
pa3pabOTYNKKM CKOIIUPOBAIN MOBEACHUE CTAl TEPMUTOB, IJIC
KaXJbId TEPMHUT IIPUHHUMACT HE3aBHCHUMBIC PEIICHUS, HO
Ipy STOM CTas ABWIXKETCS K OOIIeM IIeau, HalpuMep,
ITOCTPOCHUIO THE3/IA.




«Koxka 6e3 xeprB» (Victimless Leather) - Tak Ha3BajM CBOIO Mporpammy
YUYEHBIEN3 YHUBEPCUTETA 3aIlafHOM ABCTpalinv. B pamKkax mporpaMMsl 3TH
pedsiTa BBIPACTUIIM... CIOPTYYOK M3 KMBOW YEIOBEUECKOW KOKU. CMBICIT
IporpaMMbl COCTOMT B TOM, YTOOBI HAyYWUThCS BBIpAIIMBaTh KOXKY IS
MIPOX3BOJICTBA OJICKAbI M KOKIAJIAHTEPEH.




- Iloutm  mo0asg . TEXHOJIOTHYECKas

npoOieMa, KOTopasi BCTaeT Iepes
Av3aiiHepaMy WM WHXKEHepaMHu, ObLia
y>K€ JJaBHO YCIICIIHO peIIeHa APYTUMHU

KUBBIMU CYLLIECTBaAMHU.
Hampuwmep, [IPONU3BOUTEIIN
MPOXJIAAUTEIILHBIX HAITUTKOB

MOCTOSSHHO MIIYT HOBBIE CHOCOOBI
YIIAKOBKHA CBOEH MPOAYKIMU. B TO ke
BpeMsI OObIYHasi  SOJIOHS  JABHO
pemmia 3Ty mnpoodiemMy. f0ioko Ha
97% CcOCTOUT M3 BOJBI, YIIAKOBAHHOM
OTHIOAb HE B JIPEBECHBIM KAapTOH, a B
ChEIOOHYI0  KOXYpPY, JOCTaTOYHO
alIeTUTHYIO, 4TOOBl  IIPUBJIICYD
KAUBOTHBIX, KOTOPBIE ChEAAIOT (PPYKT
1 PACIPOCTPAHSIOT 3€pHa.



OUMOHUKUN —

bUOHUMKK MHOTHUX CTpaH

paboTaroT Haj
MEXaHU3MOM
OpHUEHTAIUH
’KUBOTHBIX, PACKPHITHE
KOTOPOTO aacT

BO3MOKHOCTb YEIIOBEKY
co3JaTb B  TCXHHKE
MIPUHIAIIMAIBHO HOBBIE
9 HABUTALMOHHBIC

V) CUCTEMBI




aBBHTI/Ie OMOHHUKH VXKE B
L DO Ak DERBACT HeDed
HPFIRYBEIHIGHA M wmyqemmnﬂ

dAMBIC HCOXHNIaHHBIC I/IBBI

QH@‘%HM&%QF&M%
Hpﬂ6wm%avﬁwmmnm9max

JIOOBIYM TIOJIE3HEIX HCKOTIAGMBIX 1
mporSBOR B MM AAC e pip1xce -
M DTOTO OXHIAIOT - ITOSABITCS TaKWeE
CUCTEMbl YHOpaBICHUS, Kyda OydyT
«BCTPOCHBI» HOBBIE OHOJIOTHYSCKHUE
MAaIIIUHBI.



Bce nun tanHbl Npupoabl packpbITbl?

Kakumun ectecTBeHHbIMU I/I306peTeHVIFIMI/I
OCHallEeHbl )KUBOTHbIE U paCTeHI/IFI?

Cmor N YenoBeK BOCMOMNb30BaTbCA MU
Npy co3gaHnUM NCKYCCTBEHHbIX YCTPONCTB?



