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NPUKAAOHAN HAYKA O NPUMEHEHUU 8
mexHU4YecKux ycmpolicmeax u cucmemax
NpUHYUNO8, c80UCMS8, PyHKUUL U CMPYKIMyp
HcuBol Npupoobl
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OcCHOBHbIE HarnpaBneHusa paboT Nno buoHunke
OXBaTbIBalOT cneayroume npobnemsi:

o N3y4yeHmne HepBHOWN CUCTEMbI YENOBEKA U XXNUBOTHbIX U
MOOENNUPOBaHNE HEPBHbIX KITETOK (HEMPOHOB) N HEMPOHHLIX CETEN OSS
OanbHeWuLero coBepLleHCTBOBAHNS BbIYNCIIUTENIBHOU TEXHUKN U
pa3paboTKM HOBbIX ANEMEHTOB U YCTPOWUCTB aBTOMAaTUKN U
TenemexaHukn (HeMpobUOoHUKa);

° nccrnegosaHne opraHoB YyBCTB U APYrMX BOCAPUHUMAKOLLIMX
CUCTEM XUBbIX OPraHM3MOB C LieSblo pa3paboTky HOBbIX 4aTYMKOB U
cUcTeM ODHapyXeHus;

® N3yyeHmne NpPUHLMNOB OpUEeHTaLnKn, NoKaumn n HaBuraumm y
Pa3NNYHbIX XXUBOTHbIX 419 UCMOMNb30BaHUA 3TUX MPUHLIXMNOB B
TEXHUKE;

) nccnegoBaHme Mopdonorm4ecknx, PuUsnonorm4eckmnx,
BMOXMMUYECKNX OCOBEHHOCTEN XKUBbIX OPraHM3MOB A5 BblABMKEHNSA
HOBbIX TEXHUYECKNX U HayYHbIX UOEN.



Pa3nunyalor:

e OMoNornyeckyro BUMOHNKY - N3y4atoLLLYHO NPOLIECCHI,
npoucxoasauwmne B OMOIorM4ecknx cCucTemMax;

® TEOPETUYECKYIO BMOHUKY - CTPOSLLYIO
MaTemMaTuyeckme Mmogenu 3Tux nNpoLeccos;

®  TEXHUYECKYIO DMOHMKY - MPUMEHSIIOLLLYIO MOAENN
TEOPETUYECKON DUOHMKU AN PELLEHUA UHXEHEPHbIX
3agau.



‘B3anmocBsA3b npupoabl U TEXHUKU
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N A B npoLuUioM oTHOLLIEHME YernoBeKa K
q? npupoae 6bINo NoOTPEOUTENLCKNM,
N TeXHUKa aKcnnyaTupoBana u paspyluana
'4"‘*{&;9«- 4 npupoaHble pecypckl. Ho nocteneHHo

noan Hav4anu bepexHee OTHOCUTCA K npupoae, NbitTasiCb
NPUCMOTPETLCS KEE METOAAM, C TEM YTOObI pa3zyMHO MCMNOMb30BaTb UX
B TEXHUKE. TU METOAbI MOTYT CNY>XUTb 00pa3LoM A8 pa3BUTUS
NPOMBbILLUSIEHHBIX CPEeACTB, 6e30nacHbIX A8 OKpY KatoLLen cpeabl.
[Mpupoaa kak aTanoH - U ecTb OuoHuKa. NoHMmaTb Npupoay n dpatb
eé 3a obpasel, — He 03Ha4YaeT KoNnMpoBaTh.
OpgHako npupoaa MOXET NMOMOYb HaM HaUTH
npaBuibHOE TEXHNYECKOE peLleHne AOBOSIbHO
CITOXHbIX BOnpocoB. [lpupoaa nogobHa orpom
NH)XeHepHOMY BHopo, Y KOTOPOro Bceraga rotoB [
NpaBuIbHbIN BbIXOO U3 NI0O0ON cUTyauuu. =




BbuoHuka TecHo
CBA3aHa C
ouonoruen,
¥ don3nkoun, XumMmneu,
) KNOEpPHETUKON U
{ NHXXEHEPHbIMU i
HayKaMu:
9NEeKTPOHNKOW, HaBUrauneu, cBs3bi, MOPCKUM OefIoM U APYTrMMM.
oesa npuMeHeHUsa 3HaHUU O XXMBOW Npupoae Anga pelueHud
NHXXEHEPHbIX 3ada4 npuHagnexmt JleoHapaoo aa BuH4yn, KoTopbin
NbiTancs NOCTPOUTb JieTaTefbHbIM annapar ¢ MaLlyLWmMMK
KPbINbAMMN, KaK Y NTUL,: OPHUTONTEP.
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3 B 1960 B [lantoHe
(CLLUA) cocTtosanca -
ey NnepBbI CUMMO3NYM MO :
BT OVoHMKe, KOTOPbIN
Vi, odouymansHoO
5 - 3aKpenun poxxgeHme

HOBOW HayKW.



KnbepHetuka

[NosiBNeHne KnbepHeTuku, paccmaTpumBaroLlen odLme
MPUHLMMbI YNPaBAEHUS U CBA3WN B XXMUBbIX OpraHn3mMax u
MaLlluHax, cTano cTUMySioMm Ans 6onee LWmMpoKoro
N3y4YeHUst CTPOEHUSA U OYHKLMIA KUBbLIX CUCTEM C LIENbIO
BbIAICHEHUSA NX OOLLHOCTU C TEXHUYECKUMU cUcTeEMaMu, a
TakKXXe NCMOorb30BaHUSA NONTYYEHHbIX CBEAEHUN O XKUBbIX
opraHmamax ans co3gaHus HOBbIX NPUOOPOB,
MEeXaHWU3MOoB, MaTepuarnos 1 T. M.
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MO,EI,GJ'II/IpOBaHI/Ie KUBbIX OPraHN3MOB

TONbKO NPOBEPKa HaNMYnsa MHTEPECYHOLLUX M
MoZenu, Ho 1 paspaboTka MeTodoB pacyéTa 3

pa3pa60T|<aL|\/|eTop,os CuUHTE3a, obecne4vnBaroLLm
OOCTUXKEHUA TpebyeMbix B 3aga4e nokasartenen.
W nosatomy mMHorne buoHn4eckue mogernu, 4o Toro Kak
. NonyyYyatoT TeXHUYecKoe BOMMOLLEHNE, HAYMHAIOT CBOO KU3Hb
_ /Ha komnbroTepe. CTponTCcst MaTemMaTUyeckoe onncaHne
Ix?’" ‘Moaenu: Tlo Hen cocTaBnAeTcs KoMMblOTEpPHas Nporpamma -
6M0Hv1qe0|<a;| MoAernb. Ha Takon KoMNbTEPHOW MOaENu
"MOXHO 3a KOPOTKOe BpeMsi obpaboTaTb pasnnyHblie
napameTpbl U YCTPaHUTb KOHCTPYKTUBHbIE HEAOCTATKMN.
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CerogHss OMOHUKa UMeeT HeCKONbKO
HanpaBreHUNn:;

e ApPXUTEKTYpPHO-CTpoUTENbHaA OMOHMKA U3yyaeT

3aKOHbl OPMUPOBAHUSA N CTPYKTYPOODOpa3oBaHuMS
XXMBbIX TKAHEW, 3aHMMAaeTCs aHann3om

KOHCTPYKTUBHbIX CUCTEM YKUBbIX OPraHU3MoB Mo
NPUHLKNY SKOHOMWUK MaTepuarna, 3Heprum u
obecneyeHnss HageXXHoOCTH.

e HenpobunoHuka nsy4vaet padboTty moasra, nccrieayet
MexaHn3mbl NamaTn. IHTEHCUMBHO N3y4aroTcAa OpraHbl
YYBCTB XMBOTHbIX, BHYTPEHHNE MEXaHU3MbI peakLumn
Ha OKPY>KaloLLy0 cpeay U Y XXUBOTHbIX, U Y pacTEHUN.



: “APXATEKTYPHO-CTpouTENnbLHas bMoHuKa
- e Z97 0 U™ B,apXUTEeKTYPHO-CTPOUTENLHON
e bnoHuke 6osbLLOe BHUMaAHUE
yOensieTca HOBbIM CTPOUTESTbHbIM
TexHonornam. Hanpumep, B obnactu
; pa3paboTok 3PPEKTUBHBLIX U
6e30TX0AHbIX CTPOUTESIbHbIX TEXHONOIUI
NepcnekTUBHbLIM HanpaBliEHNEM ABMAETCS co3daHue
CITOUCTbIX KOHCTPYKUMWU. oeqa 3ammcTBOBaHa y
rmy0®oKOBOAHbLIX MOSIHOCKOB. VX MpoYHble paKyLLKU,
Hanpumep y LUMPOKO pacrnpocTpaHeHHOro "MOpPCKOro
yxa", COCTOAT U3 YepeayHLLNXCA XKECTKUX N MATKNX
nnacTuHoK. Koraga »kecTtkas nracTuHKa TpeckaeTcsl, TO
neopmauma rnorroLwaeTca MArkum Crnoem mn TpeLlmnHa
He naet ganblie. Takas TEXHONOrMsa MOXeET ObITb
ncnonb3oBaHa 1 Ansa NoKpPbITUS aBTOMOOUNEN.



HenpobunoHunka

HeinpobunoHunka - Hay4yHOe HanpaBreHne,
n3yvyaroLlee BO3MOXHOCTb UCMOMb30BaHUS
NPUHLUMNOB CTPOEHUA N PYHKLIMOHUPOBAHUA MO3ra C
Lenblo co3aaHusa bonee cCoBePLUEHHbIX TEXHNYECKNX
YCTPOWUCTB U TEXHONTOMMYECKUX MPOLIECCOB.
OCHOBHbIMM HarnpaBneHUAMNU HENPODOMNOHUKN
ABMATCA U3y4YeHne HEPBHOM CUCTEMbI YernoBeKa 1
XMBOTHLIX U MOAENUPOBAHNE HEPBHbIX KITETOK-
HEWPOHOB U HEMPOHHbLIX CETEU. OTO AaEeT
BO3MO>XHOCTb COBEPLLUEHCTBOBATb U pa3BuBaTh
9NEKTPOHHYIO N BbIYUCTTUTENBHYIO TEXHUKY.



Spkuit npuMep APXUTEKTYPHO-
CTPOUTETbHOU OMOHUKU — TTO/THAS
aHAJIOTHsI CTPOEHUs CTeOIel 3/1aKOB U
COBpPEMEHHbBIX BBICOTHBIX
coopyxeHuii. CTe6/11 3/TaKOBBIX
pacTeHUH CITOCOOHBI BbIAEP)KHUBATh
OoJIbIITe HAarPy3KW U TIPU 3TOM He
JIOMAThCSI MOZ, TSHKECTHIO COLIBETUS.
Ecin BeTep mpurubaer ux K 3emie,
OHH OBICTPO BOCCTAHABIUBAIOT
BEpPTUKAJIbHOE MOJIOKeHue. B ueM xe
cekpeT? OKa3bIBaeTCsl, UX CTPOEHHE
CXOJTHO C KOHCTPYKIIel COBpeMeHHBIX
BBICOTHBIX PAaOPHUIHBIX TPYO — OTHUM
13 NOC/JAeJHUX JOCTKEeHUH
WH)XeHEePHOU MBICJIN.
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[lepBble NnpuMepbl BUOHUKK

o

NoyTy no6asi TEXHO Yyeckada npobrnema, KoTopas BCTaeT
nepeq ansamnHepamu Unm H!\tel-tepalvm Obina y>xe gaBHO ycrnewHo
peLleHa Opyrmmu XXmebiMu cyulecteamu. Hanpumep, nponssogutenm
npoxnaguTenbHbIX HAMUTKOB MOCTOSIHHO ULLYT HOBbIE CrOCOObI
yNakoBKM CBOeN npoaykumun. B 1o e Bpemsi oOblvHaa Ss6NOHA AaBHO
peLwinna aTty npobnemy. Abnoko Ha 97% cocTonT 13 BOAHI,
ynakoBaHHOM OTHIOAb HE B APEBECHbLIN KAPTOH, a B Cbed0bHYI0
KOXYpPY, 4OCTAaTOMHO anneTUTHY, YTOObI MPUBIEYb XXUBOTHbIX,
KOTOpble CbeaaloT PPYKT N pacnpoCTPaHAKT 3ePHa.

OcHoBaHue Angeneson balHN HaNnoOMUHAET KOCTHYHO CprKTyp
rosIoBKM 6epeHHON KOCTMW. 5

CneunanuncTbl N0 BUOHUKE paccyXaatoT UMEHHO TaknuMm o6pa30|y|
Korga oHu cTankuBarTCA C HEKOEW NMHXEHEPHOW NI ,EI,I/I3al/IHepCKGI/I
Npob6remMon, OHM ULLYT peLLEeHnE B «Hay4YHoM Oa eOFpaHMHeHHQrOf
pasmepa, KoTopasd NPUHaONEXUT XXUBOTHLIM U ‘T'HI/IFIM
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- an/IHLIMI'I\,qg cTBUA'PENEUHUKA ObIn

3aI/IMCTBOBaI-k‘-I DBEKOM AN U3roroBrieHusd
~“3acTtéxek-nunyyekllepBiie NuOKUemenT:

nosiBMNUCb B 50-XEE0IaXEX* u-mim- C ux
NOMOLL IO MOXXHO SHATIPUMEP; _fjf OFUBATL
CNOpPTUBHbLIE OOTUHKNU; E crnyMav LLHYPKU VKe
He HY>XHbI. Kpome To.ro .-"”'m JIerKo
perynupoBaTtb. - B"3TOM OOHO U3 e 1peumMylLiecTB. B
nepBbie roAabinocrie cBoero NSOOPEIEHNSNdKI e
3aCTEXKU ObINIU O4eHb NONMYIAR \ aroaHA Bce
¢

y>Xe NMPUBLIKNN K yO00HOU "6XKe, U
U3roToBUTENMU 3aCTe)KeK-ﬂI/I

nys k ‘enepb cnenaT
JNIVLWLBb 3a TEM, YTOObLI 1 YK -{:mm XOpoLLo

cnpsATaHbl No4 Knan MV
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[pynna, B cocTaB KOTOpPOU
BOLLIN apXUTEKTOPHbI,
NHXXEeHepbI, AN3anHepbl,
ouonorm n Ncuxonorwu,
pa3paboTana npoekT
"BepTukanbHbil BUOHNYECKNI
ropoa-6alnHs”. Yepes 15 net B
LLlaHxae gomkeH NoaBUTbLCA
ropoa-6aluHa (No NporHo3am

VAL yyeHblIx, yepes 20 neTt

' ,\ '.\‘\.34 yucneHHocTb LLaHxas moxeT

W2t pocTUrHyTb 30 MITH YEnoBeK).

"'1‘;'&,"“' . Topoa-6aluHs paccuntaH Ha 100
N ThicsY YenoBek, B OCHOBY

V.08 1 mpoekTa NonoXeH "nMpuHLmM

KOHCTPYKUMK Oaepesa”.

£

e

BTL

o et
S5

Ly e

3l (.c“

B :$‘1.'

e

~
!




[Tpucocku

OcbMUHOTI. OCbMUHOI N300pPEn
N30LLPEHHBIN METOA OXOThbl HA CBOO XKEPTBY: OH
OXBaTbIBAET €€ LiynanbLamu 1 npucacbiBaeTcs
COTHSIMWU, Lienble psaabl KOTOPbIX HAaXoaAaATCH Ha
lwynanbuax. NMprucocku noMoratT eMy Takke
OBUraTbCA MO CKOSb3KUM MOBEPXHOCTSAM, He
cbeaxasi BHUS.

TexHun4YecKne NpUCOCKU. ecnu
BbICTPESINTb N3 POraTku
rnpucacbiBaloLLieNCda CTpesion B
CTEKINO OKHAa, TO CTpena NpuKpenuTcs
1 ocTaHeTcda Ha HeM. [1pucocka AN
crerka sakpyrneHa 1 pacnpasnseTcs o T
Npu CTONKHOBEHWUM C nperpagoun. -

3aTteM anactuyHas wanba ondaTb

CTArMBAETCH; TaK BO3HMKAET BaKyyM.

N npucocka npukpennaeTcs K

CTEeKy.




B HanpaBneHnn co3gaHus NpsSiMOXOAsILLNX
OBYHOrnMx poboToB Aanblue BCeX NPOABUHYMNCH
ydeHble n3 CteHdopackoro yHuBepcuteta. OHu
Y>Ke MoYTU TPU roga SKCNEPUMEHTUPYIOT C
MWHUATIOPHbIM LLECTUHOIMM PODOTOM, rekcanogom,
NOCTPOEHHLIM MO pe3ynbratamMm U3y4yeHUs CUICTEMBI
nepenBmxXeHNa TapakaHa. [lepBbin rekcanos Oblis
CKOHCTpyumpoBaH 25 aHBapsa 2000 r. Cenvac
KOHCTPYKUUA BeraeTt BecbMa LYCTPO — CO
CKOpPOCTbIO 55 cM (bonee Tpex COBCTBEHHbIX ANNH)
B CEKYHOY — W TaK Xe yCcrneLHo rnpeogonesaet
NpenaTCcTBUA.

B CteHdopae Tak ke paspaboTtaH 0OgHOHOIMMN
NpbiraroLLnmm MOHOMNOA YEr0BEYECKOro POCTa,
KOTOPbIN COCODEH yaepKuBaTb HEYCTONYNBOE
paBHOBECKE, NOCTOSIHHO npbiras. Kak n3BecTHO,
4YeroBek nepemMeLllaeTcd nyTem «nageHusa» ¢
OLHOW HOTU Ha Apyryto n 6onbLIYHO YaCcTb BPEMEHH
NpOBOAUT HA OOHOW Hore. B nepcrnekTnee y4yeHble
n3 CteHdopaa HageTca co3gaTtb ABYHOroro
poboTa ¢ YenoBe4YeCKON CUCTEMOW XOObObI.




KOKOH 13 anua nayka

[TayK MU3roToBnsAeT TOHKYK «HaKUOKY» U3 N,
BOAOHENPOHMLIAEMOro MmaTepuana, 4toobl
3aLLUUTUTb OTIOXEHHbIE AnLa. OTOT KOKOH
BENUYNHOW C Kyrak umeet oopmy
KOJTOKOJSTbYMKa N oTKpbiBaeTcd cHu3y. OH
COCTOUT N3 TOrO Xe MaTtepuana, Yto U HUTK
nayTuHbl. KOHEYHO, OH He COTKaH 13
OTAENbHbLIX HATEW, a npeacTasnaeT cobou
eanHyto obonoudky. OHa npekpacHo 3alluuiaeT i
AMLO OT Henorogbl N BIAXXHOCTW.

Mnaty KpblLLu,
Korna mbl Beixogum Ha ynuuy 8 OTTAJIKMBAKOLLNE BOAY

OoXAb, TO HageBaeMm

BOJOHENPOHMLIAEMBIN NMNaLL, UNu BaxHyto pornb npu

b6epeM c cobon 30HTUK. Kak c kokoHa ~ CTPOUTENBCTBE JOMOB UTpaeT
AnLUa rnayka c 3alluTHOM MIIEHKON, C Kpbilla, KoTopasd
MCKYCCTBEHHOro matepuana crekaer  HAOIPKHA 3allMLaThb

BoJa, B pe3ynbraTe yero yenosek He  MOMELLIEHNA 31aHNA OT
NPOMOKAaET. nonagaHug Boabl.
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['yctaB Dtiderns B 1889 romy
TIOCTPOUJT UepTex DiidesreBoii OAlIHMU.
JTO COOPY>XeHUEe CYATACTCSI OGHUM W3
CaMbIX PAHHUX OY€BUIHBIX TPUMEPOB
VICTI0/Tb30BaHUSI ONOHUKY B MHYKEHEPHU.

KoHcTpykuust DiideneBoit 6anrHu
OCHOBaHa Ha HAay4YHOU paboTe
IBEMIIapCKOTO Mpodeccopa aHATOMUH
Xepmana ¢pon Meitepa (Hermann Von
Meyer). 3a 40 JIeT 0 COOPYIKEHHUS
MAPIHKCKOTO MHYKeHEePHOTO Yy7ia
npodeccop nccaenoBa; KOCTHYIO

CTPYKTYPY I'OJIOBKH 6e,ZLp6HHOfI KOCTU B OcHoBaHue Aundeneson
TOM MeCTe, IrZle OHa U3rubaeTcs v noz 6allHY HanoMUuHaeT
YIJIOM BXOJMT B cycTaB. M mpu 5TOM KOCTH KOCTHYIO CTPYKTYpPY
TOYEeMY-TO He JIOMAeTCs MOZ, TSHKECThIO roroBku 6eapeHHOM

Te/a. KOCTU



®oH Menep obHapyXun, 4YTo rosioBka
KOCTU NOKpPbITa U30LLPEHHON CETLIO
MUHMNATIOPHbIX KOCTOYEK, briarogaps
KOTOPbIM Harpy3ka yanBuTenbHbIM
obpasom nepepacnpenensieTca ro
KOCTW. JTa CETb MMeSia CTPOryto
rEOMETPUYECKYIO CTPYKTYPY, KOTOPYHO
npodoeccop 3ag0KyMeHTUpoBar.

B 1866 rogy LwBenuapckum NHXeHep
Kapn KynbmaH (Carl Cullman) nogsen
TeopeTndeckyto 6asy rnog oTKpbITUE
dooH Menepa, a cnycta 20 net
NnpupoaHoOe pacnpenerneHne Harpy3ku c KocTHas cTpykTypa
NOMOLLIbIO KPMBBIX CYMNMopToB BbIf0 ronoBku 6eApeHHOMN KOCTH
NCNoNbL30BaHO dudenem.




[pyroe sHaMmeHNTOE 3anMCTBOBaHWE
caenan wBenuapckum nHxeHep xopox
ne Mectpanb (Georges de Mestral) B
1955 rogy. OH 4acTo rynan co ceoemn
cobakom 1 3aMeTUI, YTO K e€ LEPCTH
NOCTOSAHHO NPUNMAKOT Kakne-To
HEMNOHATHbIE PacTeHUs. YCTaB NOCTOSAHHO
YNCTUTb COBaKy, MHXEHEP PeLUnTT
BbISICHUTb MPUYKHY, MO KOTOPOW COPHSIKA
npununatoT K wepctu. ccnegosas
doeHomMmeH, ae MecTparnb onpegenus, 4to
OH BO3MOXXEH bnarogaps ManeHbKum
KproYyKam Ha nnogax AypHULLIHKKA (Tak
Ha3blBAETCHA 3TOT COPHSK). B pesynbrarte
NHXEeHep 0Co3Harm BaXXHOCTb CAENaHHOro ﬂ /

OTKPLITUS N Yepe3 BOCEMb feT

3anateHToBasn yaobHY «IUMY4YKy» Nnoa AypHULWLHKMKa
Velcro, koTopas cerogHs LWUPOKO npuuenuncs K pyoatuke
NCNONb3YEeTCs NPU U3roTOBMIEHUN HE

TOJTIbKO BOEHHOW, HO W rpakgaHCKou

oaexnabl.
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PaboTy BbINOSNHANM:

baeB [leHnc UropeBuv

BapuHwTenH CtaHucnaB EBreHbeBUY



