HemMy Mbl MOXEM Hay4YnUTbLCA
noarnsaabiBas 3a XXMBOTHLIMU

N paCTEHUAMMU

PaboTy BbinonHuna:
[ pomoBa AnnHa




» C HezanaMATHbIX BPEMEH MbICIIb
YyenoBEKa 1cKkara OTBET Ha BOMNPOC: MOXET
1IN YENIOBEK OOCTUYb TOrO Xe, Yero
aocTurna xueaga npupoaa? CMOXET NN OH,
HanpuUMep, NeTaTtb, Kak nruua, nnu
nnaBaTb NO4 BOOOW, Kak pbiba? CHavana
4YenoBEK MOl TOMNbKO MeYyTaTb 00 3TOM, HO
BCKOpPE n3obpetaTtenn Havanun NpuMeHsITb
OCOOEHHOCTW OpraHn3aLunn XnBbIX
OPraHM3mMoB B CBOUX KOHCTPYKLIUAX.



BUOHNKA
rpuknaoHas HayKka o rpumMeHeHuUU 8
mexHuU4YecKuUx ycmpoucmeax u
cucmemax npuHyuros, ceoucms,
QQYHKUUU U cmpykmyp »xueou

rpupookl




‘B3anmocBa3b Npupoabl U TEXHUKMU

7z Fe B NpoLUMIOM OTHOLLEHME YenoBeka K
\"g npvpoae 6bIno NOTPebUTENbLCKUM,
'
9 TeXHWKa 3KcrnyaTMpoBana v paspyLuana
'l‘"‘{&:w A npupoaHble pecypcbl. Ho nocteneHHo
T

nogn Ha4ann bepexHee OTHOCUTCA K Npupoae, NbitTasiCb
NPUCMOTPETLCS KEE METOAAM, C TEM YTOObI pa3zyMHO MCMNOMb30BaTb UX
B TEXHUKE. OTU METOAbI MOTYT CNY>XXUTb 00pa3LoM ANa pa3BUTUS
NPOMBbILLUSIEHHBIX CPEeACTB, 6e30nacHbIX A8 OKPYKatoLLen cpeabl.
[Mpupoaa kak aTanoH - U ecTb OMoHKKa. [NoHMmaTs Npupoay n dpatb
eé 3a obpasel, — He 03Ha4YaeT KoNMpoBaTh.
OgHako npupoaa MOXET NOMOYb HaM HaUTH
NpaBUSIbHOE TEXHNYECKOE peLLlEHNE OOBOSIbHO
CITOXHbIX BONpocoB. [lpupoaa nogobHa orpom
NHXeHepHoMY Olopo, y KOTOporo Bceraga rotos ©
NpaBUIbHbIN BbIXOA U3 NI0O0W CcUTyauuu. : :

> S . 5 -'




BroHnKa TecHo

CBfAi3aHa C
ouonoruen,
W = § dusnkon, xummnen,
<N KnbepHeTUKON 1 1
- < ‘b """ -
\, ~— NHXXEHEPHbIMU -
—
HayKaMmu:

9NEKTPOHNKOW, HaBUrauneu, cBs3bi, MOPCKUM OENIOM U APYTrMMM.
oesa npumMeHeHUsa 3HaHUU O XXKMBOW Npupoae Anga pelleHud
NHXEHEPHbIX 3ada4 npuHaanexuT JleoHapao ga BuH4yK, KoTopbIn
NbiTancs NOCTPOUTL JieTaTeNbHbIM annapar ¢ MaLlyLWmMMK
KPbINbAMMN, KaK Y MNTUL,: OPHUTONTEP.

. B 1960 B [lantoHe
0 . (CLLUA) cocTosanca -
a 5 nepBblii CUMMO3NYM MO ‘
B OroHuKe, KOTopbIN
S odpuLmanbHoO 54
p— 3aKpenui POXKAEHUE « . /i

HOBOW HayKM!. st







BKTYpPHO-CTpOoUTENbHad DMoHUKa

8 D i " B,apX1TEKTYPHO-CTPOUTENBHOW

brnoHnke 6onbLIOE BHUMAHNE

yAenseTcs HOBbIM CTPOUTENbHbIM

TexHonoram. Hanpumep, B obnactu

: pa3paboTok 3PPEKTUBHBLIX U

6e30TX0AHbIX CTPOUTENBbHbLIX TEXHOMNOMM
NepPCrnekTUBHbIM HanpaBneHneM SBMAETCA co3gaHue
CITOUCTbIX KOHCTPYKUUWU. loea 3aMmcTBOBaHa y
rmy0®oKOBOAHbLIX MOSHOCKOB. VX MpoYHble paKyLLKU,
Hanpumep y LUMPOKO pacnpocTpaHeHHOro "MOpPCKOro
yXxa", COCTOAT U3 YepeayHLLNXCA XKECTKUX N MATKNX
nnactuHok. Korga »kecTtkasl nnacTuHKa TpeckaeTcd, To
aedopmauns nornoLaeTca MArkMm Croem 1 TpewmHa

He naet ganblie. Takag TeXHonoruad MoXeT ObiTb

MCMOSIb30BaHa U OJ151 NOKPbITUA aBTOMOOKMEN.




Apknin npumep ApXUTEKTYPHO- £ b2
CTPOUTENBHOW BUOHMKN — nonHas b1
aHanormns CTpoeHusi ctebnen anakos
N COBPEMEHHbIX BbICOTHbIX 4
coopyxeHnid. Ctebnu 3nakoBbIX Y
pacTeHUN CNOCOOHbLI BblAEPXKMBATb %/
bonbLune Harpysku n npu 3TomMm He ’
niomMaTtbCa NoA TAXKECTbIO COLUBETUA. i |
Ecnun BeTep npurnbaet nx K semre, bW i~ I}
OHW OLICTPO BOCCTaHaBNMBAKOT
BEpPTMKanNbHOE nonoxeHune. B yem xe
cekpeT? OkasblBaeTcsl, UX CTPOEHUE
CXOOHO C KOHCTPYKLUMEN
COBPEMEHHbIX BbICOTHbIX habpUyHbIX




3aCTEXKN-TTUMNYYKM

MpuHUMN ENCTBUA penenHUKa bblil 3aMMCcTBOBaH
4YerloBEKOM A5 U3rOTOBMIEHUSA 3aCTEXEK-TTUMYYEK.
[lepBble NUNKWE NeHTbl NoABUNUCL B 50-X rogax XX
ctorneTtusi. C nx nomMoLLb MOXXHO, HAaNnpumMep,
3acTernBatb CNOPTUBHbIE DOTUHKN; B 3TOM Clnydau
LLUHYPKK Y>K€ He HY>KHbl. Kpome Toro, ANnHY NnnyYku
Nerko perynuposaTb - B 3TOM 04HO U3 ee
npenmyLlecTs. B nepeble rodbl NOCne CBOEro
M300pEeTEHNS Takne 3acCTEXKN ObINN O4EeHb NOMYNAPHLI.
CeronHs Bce y)ke NpuBbIKNM K yA0OHOW 3acTeéxkKe, 1
N3rOTOBUTESNN 3aCTEXEK-TTUMYYEK Ternepb CrnegaT NuLlb
3a TeM, YTOObI NNUMNYYKN ObINM XOPOLLO CNpATaHbl No4

KInanaHaMMm.



[pynna, B cOCTaB KOTOPOU
BOLLIIN apXUTEKTOPHbI,

AN
,.v:"/" r VHXXeHepbl, An3anHepbl,
P\Jf.(‘,.(.':"' 2 ouonorm n Ncuxonoru,
5:;3 4.»«: ’ paspaboTana npoekT
T © "BepTuKanbHblA BUOHNYECKNK
¢ p e - ropop-6auHs". Yepes 15 net B

1 LWaHxae pomkeH nosiBUTLCS

., ropoa-6awHs (no nporHosam

| y4eHblx, yepes 20 net

- %" W umcneHHocTb LaHxas moxer

Wt mocTUrHyThb 30 MITH YernoBek).

% n'\‘ [opoa-bawHa paccuntaH Ha 100
o “‘ TbICSIY YEMNOBEK, B OCHOBY




[Tpncocku

OcbMUHOTI. OCbMUHOI N300pPEn
N30LLPEHHBIN METOA OXOThbl HA CBOIO XKEPTBY: OH
OXBaTbIBAET €€ LiynanbLuamu 1 npucacbiBaeTcs
COTHSIMWU, Liefnible psaabl KOTOPbIX HAaXoO4ATCH Ha
lwynanbuax. NMprucocku noMoratT eMy Takke
OBUraTbCA NO CKOJSIb3KUM MOBEPXHOCTSAM, He
cbeaxasi BHUS.

TexHu4Yeckue NPUCOCKN. ecnu
BbICTPENUTb N3 poraTku
npucacbiBaloLLENCA CTPerion B
CTEKINO OKHa, TO CTpena NpuKpennTcs
1 ocTaHeTcH Ha HeM. [lpucocka LA
crierka 3akpyrrieHa u pacrnpasnsercs < o e
NpU CTOSIKHOBEHUN C Nperpanoun. -

3aTteM anactnyHas wanba ondaTb
CTATMBAETCS; Tak BO3HWKAET BakyyM.
A npucocka npukpenngaercd K
CTeKny.




B HanpaBneHun co3gaHnsa npssMoxogsitLmx
OBYHOrMx poboToOB Aanblue BCeX NPOABUHYIINCH
yyeHble n3 CteHdopackoro yHusepcuteTta. OHu
y>Ke MoYTU TPU roga 3KCNepPMMEHTUPYIOT C
MWUHNATIOPHbLIM LLECTUHOMMM POOOTOM, rekcanogom,
NOCTPOEHHBLIM MO peayrisTaTamM U3y4YeHUa CUCTEMBI
nepeaBmxXeHUsa TapakaHa. [lepsbln rekcanog oblis
CKOHCTpyupoBaH 25 aHBaps 2000 r. Cenvac
KOHCTPYKUNS beraet BecbMa LLYCTPO — CO
CKOPOCTbIO 55 cM (bonee Tpex COOCTBEHHbLIX OSTNH)
B CEKYHOY — M TaK e YyCnewHo rnpeogorneBaeT
NpensaTCTBUS.

B CteHdopae Tak ke paspaboTtaH 0gHOHOIMMN
NpbiratoLLnmm MOHONOA YEN0BEYECKOro POCTa,
KOTOPbIN CMOCODEH yaepXuBaTb HEYCTONYNBOE
paBHOBECKE, NOCTOSIHHO Npbiras. Kak n3BecTHO,
YerioBEK NepeMeLLaeTcs NyTeM «nageHns» ¢
OLHOM HOIM Ha Opyryto 1 BOsbLUYHO YacTb BPEMEHMN
NpPOBOANT HA OOHOW Hore. B nepcrnekTnee y4yeHble
n3 CteHdopaa HageTcHa co3fartb ABYHOroro
poboTa Cc YenoBevYeckon CMCTEMOWN XOAb0bI.




KOKOH 13 auua nayka

[TayK M3rotoBnAeT TOHKYH «HaKUOKY» U3
BOJOHENPOHMLIAEMOro MaTepuana, Ytoosl
3aLNTUTb OTIIOXKEHHbIE ANLUA. ITOT KOKOH
BENTMYMHOMN C KyNaKk UMeeT qoopmMmy
KOJTOKOSBYMKa N OTKPbIBAETCA CHU3Y. OH &
COCTOMT M3 TOrO Xe MmaTtepuarna, YTo U HUTU "
nayTuHbl. KOHEYHO, OH He COTKaH 13
OTAENbHbLIX HUTEW, @ NpeacTaBnaeT cobou
eanHyto obonouky. OHa npekpacHo 3aliuuaeT i
ANLO OT Henorodbl U BNaXXHOCTMW.

Mnauy KpbliLLu,

Korna mbl Beixogum Ha ynuuy 8 OTTAJIKMBAKOLLNE BOAY

OoXab, TO HageBaeMm
BOOHENPOHMLIAEMBIN MaLl Unm BaxkHyto ponb npw
b6epeMm c cobon 3oHTUK. Kak c kokoHa ~ CTPOUTENbCTBE JOMOB UTpaeT

Anua nayka c 3alluTHON NIIEHKOU, C Kpbilla, KOTOpad

MCKYCCTBEHHOro maTepuana ctekaer  HOIPKHa 3allinlliaTh

BOJa, B pe3ynbrate Yero YyerioBek He - MOMELLEHNA 3AaHNA OT
NMPOMOKaeT. nonagaHns Boabl.




Viccrieposartenu ua Bell Labs )
(kopnopauus Lucent) HeiaBHO HRse
oBHapyXunu B Tene YN
rnmyboKOBOAHbLIX ry0OK poaa
Euplectellas




[ycTtaB Oundpens B 1889 roay
nocTpoun Yyeptex dndeneson daLlHW.
OTO COOpPYXXEHNE CUYMTAETCH OOHUM U3
CaMbIX PaHHNX OYEBUOHbLIX MPUMEPOB
NCNOMb30BaHUA BUOHNKN B UHXXEHEPUMN.

KoHcTpykuma Sndpeneson dawlHu
OCHOBaHa Ha Hay4yHou paboTte
LLIBENLIAPCKOro npodgoeccopa aHaToMumn
XepmaHa doH Menepa (Hermann Von
Meyer). 3a 40 net 0o coopyxeHus
NapMKCKOro NHXeHEPHOro Yyaa
npodpeccop nuccregoBan KOCTHYIO
CTPYKTYPY ronoBKn 6eapeHHOM KOCTU B
TOM MecCTe, rae oHa usrmbaerca v nog
yrrioMm BXoauT B cycTaBs. I npu 3TOM KOCTb
NOYEeMY-TO HE NOMAETCH Mo, TAXKECTLIO
Tena.

OcHoBaHue Ancenesou
OoawHM HanoMuHaeT

KOCTHYIO CTPYKTYpPY
rorioBKku 6eapeHHOw

KOCTU \




®oH Menep obHapyxun, 4To ronoBka
KOCTU MOKpPbITa N30LLPEHHOW CETLIO
MWHMATIOPHLIX KOCTOYEK, brarogaps
KOTOPbIM Harpyska yanBuTenbHbIM
obpasom nepepacrnpenensaeTcs no KoCTu.
JTa ceTb Mena CTPOryto
EOMETPUYECKYIO CTPYKTYPY, KOTOPYIO
npodoeccop 3ag0KyMeHTMpoBar.

B 1866 rogy LuBenuapckumn nHxeHep Kapn
KynbmaH (Carl Cullman) nogsen
TeopeTnyeckyro 6asy nog oTKkpbITUE OOH
Mewnepa, a cnycta 20 net npupogHoe
pacnpegeneHue Harpy3kn ¢ NoMoOLLbLO
KPUBbIX CYrNnopToB ObIfI0 UCMOSIb30BaHO
angoenem.

KocTHasa cTpykTypa
rorioBKku 6eapeHHOMN KOCTHU

B



[loupoOa omkpbieaem rieped
UHXXeHepaMu U y4eHbIMU 6ECKOHEYHbIE
803MOXXHOCMU 10 3aUMcmeosaHUuro
mexHosioauu u uodeu. PaHbuwe r1todu
ObIriu He criocobHkl yeudemes Mo, 4mo
Haxooumcs y HuUx bykearibHO repeo
HOCOM, HO CO8PEMEHHbIE MEXHUYECKUE
cpedcmea U KOMIMbIomepHoe
MoOeriuposaHue rnomoa2aem Xomak
HeMHO20 pa3obpambCsi 8 MoM, Kak
YCMPOEH OKpyxarowuu mMmup, U
rorbiMmamabCsl CKornuposamse U3 He20
HeKomopble demaru 0ri9 cobcmeeHH
HYKO.
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