- BUOHHUKA

“bOmorus” n “TexHUKA”
NPUKAAOHAs HAYKa 0 NPUMeHEHUU 8
mexHuU4YecKux ycmpoticmeax u cucmemax
NpUHYUNO8, c80UCMS8, PyHKUUL U CMPYKIMyp
Hcueol Npupoobl



OcCHOBHbIE HarnpaBneHusa paboT Nno buoHunke
OXBaTbIBalOT cneayroume npobnemsi:

° N3yyveHne HepPBHON CUCTEMbI YeroBeKa N XXUBOTHbIX U
MOAEeNMPOBaHNE HEPBHbLIX KINETOK (HEMPOHOB) U HEMPOHHBLIX CETEN ASIS
OarnbHeunwero cCoBepLUeHCTBOBAHNA BbIYUCTIUTESNIBHON TEXHUKN U
pa3paboTKM HOBbIX ANfIEMEHTOB U YCTPOWCTB aBTOMATUKU U
TenemexaHukn (HeMpobUOoHUKa);

o nccrnenoBaHme opraHoB YyBCTB U OPYrUX BOCNPUHUMAIOLLNX
CUCTEM XNBbIX OPraHM3MOB C LieNblo paspaboTkm HOBbIX AATYMKOB U
cucTeM obHapyXeHus;

° N3yyeHne NpUHLMNOB OpuUeHTaumnun, nokaunum u HaBsuraumn y
Pa3NUYHbIX XXMBOTHbIX A9 MCNOMNb30BaHUSA 3TUX MPUHLMMNOB B
TEXHUKE;

) nccrnegoBaHme Mopdonorm4ecknx, PuUsnonorm4eckmnx,
BMoXMmMmnyecknx oCobBEeHHOCTEN XKMBbIX OPraHN3MOB A1 BblABUXEHUSA
HOBbIX TEXHUYECKNX U HAYYHbIX NOEWN.



Pa3nunyalor:

e OMonornyeckyro BMOHNKY - N3y4atoLLLYHO NPOLIECCHI,
npoucxoasawme B OMOIOrM4ecknx CUcTemMax;

® TEOPETUYECKYIO BMOHUKY - CTPOSLLYIO
MaTtemaTuyeckme Mmogenu 3Tux nNpoLeccos;

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



‘B3anmocBA3b npupoabl U TEXHUKW
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N A B npoLLnoM oTHOLLIEHME YernoBeKa K
q? npupoae 6bINo NoTPEbUTENLCKNM,
N TeXHUKa aKcnnyaTupoBana 1 paspyLuana
'4"‘*{&;9«- 4 npupoaHble pecypckl. Ho nocteneHHo

nogn Ha4anu bepexHee OTHOCUTCA K Npupoae, NbiTasiCb
NPUCMOTPETLCS KEE METOAAM, C TEM YTOObI pa3zyMHO MCMNOMb30BaTb UX
B TEXHUKE. OTU METOAbI MOTYT CNY>XXUTb 00pa3LoM A8 pa3BUTUS
NPOMBbILLUSIEHHBIX CPEeACTB, 6e30nacHbIX A8 OKPYKatoLLen cpeabl.
[Mpuponaa kak aTanoH - U ecTb OuoHuKa. NoHMmaTb npupoay n dbpatb
eé 3a obpasel, — He 03Ha4YaeT KoNMpoBaTh.
OpgHako npupoaa MOXET NMOMOYb HaM HaUTK
npaBuibHOE TEXHNYECKOE peLleHne AOBOSIbHO
CITOXHbIX BonpocoB. [pupoaa nogobHa orpom
NH)XeHepHOMY Bropo, Y KOTOPOro Bcerga rotoB [
NpaBuIibHbIN BbIXOO U3 NI000ON cUTyauuu. =




BuoHuka TecHo
CBA3aHa C
ouonoruen,
¥ donankoun, XMumMmneu,
) KNOEPHETUKON U
{ NH)XXEHEPHbIMU i
HayKaMu:
9NEeKTPOHNKOW, HaBUrauneun, cBs3bi, MOPCKUM OefIoM U APYTrMMM.
oesa npumMeHeHusa 3HaHUU O XXMBOW Npupoae Anga pelleHud
NHXXEHEPHbIX 3ada4 npuHagnexumt JleoHapaoo aa BuH4yn, Kotopbin
NbiTancs NOCTPOUTb JieTaTeNbHbIM annapart ¢ MaLlyLWMMK
KPpbINbAMMN, KaK Y MNTUL,: OPHUTONTEP.
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3 B 1960 B [lantoHe
(CLLUA) cocTtosanca -
ey NnepBbI CUMMO3NYM MO :
BT OvoHMKe, KOTopbIN
Ve, odouymansbHoO
5 o 3aKpenun poxxgeHme

HOBOW HayKW.



KnbepHetuka

[NosiBNeHne KnbepHeTuku, paccmaTpuBaloLlen odLme
MPUHLMMbI YNPaBAEHUSA U CBSA3UN B XXMUBbIX OpraHn3mMax u
MalluHax, cTano CTUMYSioM Anis 6onee LWmMpoKoro
N3y4YeHUst CTPOEHUSA U OYHKLMIA KUBbLIX CUCTEM C LIENbIO
BbIICHEHUSA NX OBLLHOCTU C TEXHUYECKMMU cUCTEMaMU, a
TaKXXe NCMOorb30BaHUSA NONYYEHHbIX CBEAEHUN O XUBbIX
opraHmamMax gns co3gaHus HOBbIX NMPUOOPOB,
MeXaHWU3MOoB, MaTepuarnos 1 T. M.
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MO,EI,GJ'II/IpOBaHVIe KUBbIX OPraHN3MOB

TONbKO NPOBEpPKa HanNn4nsa MHTEPECYHLLUX M
MoZenu, Ho 1 paspaboTka MeTodoB pacyéTa 3

pa3pa60T|<aL|\/|eT0p,0|3 CUHTE3a, obecne4vnBaroLLm
OOCTUXKEHUA TpebyeMbix B 3aga4e nokasartenen.
W nostomy MHorne buoHn4eckue mogernu, 4o Toro Kak
. NonyYyatoT TeXHUYecKoe BOMMOLLEHNE, Ha4YMHAIOT CBO KU3Hb
_ /Ha komnbroTepe. CTponTcst MaTemMaTyeckoe onncaHne
Ix?’" ‘Moaenu: Tlo Hen cocTaBnAeTcs KoMMbOTEPHas Nporpamva -
6M0Hv1qe0|<a;| Moaernb. Ha Takon KoMnbTEPHOW MOAENu
"MOXHO 3a KOpPOTKOe BpeMsi obpaboTaTb pasnnyHble
napameTpbl U YCTPaHUTb KOHCTPYKTUBHbIE HEAOCTATKN.
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CerogHss OMOHUKa UMeeT HeCKOMNbKO
HanpaBreHUNn:

e ApPXUTEKTYpPHO-CTpoUTENbHaA OMOHMKA U3yYyaeT

3aKOHbl OPMUPOBAHUSA N CTPYKTYPOODOpa3oBaHuMS
XXMBbIX TKAHEW, 3aHMMAaeTCs aHann3om

KOHCTPYKTUBHbBIX CUCTEM >KUBbIX OPraHNU3mMoB Mo
NPUHLKNY SKOHOMWUK MaTepuarna, 3Heprum u
obecneyeHnss HageXXHoOCTW.

e HenpobunoHuka nsy4vaet padboTty mosra, nccrieayet
MexaHn3mbl NamaTn. IHTEHCUMBHO N3y4aroTCA OpraHbl
YYBCTB XMBOTHbIX, BHYTPEHHNE MEXaHU3MbI peakLumn
Ha OKPY>KaloLLYy0 cpeay U Y XXUBOTHbIX, U Y PacTEHU.



XATEKTYPHO-CTpOUTENBbHAA ONOHMKA
‘ * B.apxutekTypHoO-CTpoUTENnbLHOMU
bnoHnke 6onbLIOE BHUMAHNE
yOenseTcs HOBbIM CTPOUTENbHbIM
TexHonornsam. Hanpumep, B obnactu
. pa3paboTok 3 PEKTUBHbLIX U
6e30TX0AHbIX CTPOUTESIbHbIX TEXHONOIUI
NepcneKkTMBHLIM HarnpasiieHNEM ABMAETCH co3gaHune
CITOUCTbIX KOHCTPYKUUWU. lOoea 3aMMmcTBOBaHa y
rMy0®oKOBOAHbLIX MOSHOCKOB. VX MpoYHblE paKyLLKMU,
Hanpumep y LUMPOKO pacrnpocTpaHeHHOro "MOpPCKOro
yXxa", COCTOAT U3 YepeayHLLNXCA XKECTKUX N MATKNX
nnactuHok. Korga »kecTtkas nnacTuHKa TpeckaeTcd, To
noedopmaunsa nornoLaeTca MArkMm Croem 1 TpeuimHa
He naet ganblie. Takas TEXHONOrMsa MOXeT ObITb
Mcnonb3oBaHa 1 AN NoKpPbITUS aBTOMOOUNEN.



HenpobunoHmka

HeinpobunoHuka - Hay4yHOe HanpaBreHune,
n3yvyaroLliee BO3MOXHOCTb UCMNOMb30BaHNS
NPUHLUMNOB CTPOEHUA N (PYHKLIMOHUPOBAHUA MO3ra C
Lenblo co3aaHusa bonee CoBePLUEHHbIX TEXHUYECKNX
YCTPOWUCTB U TEXHONTOMMYECKUX MPOLIECCOB.
OCHOBHbIMUM HarnpaBleHUAMN HENPOOMNOHUKN
ABMAKOTCA U3y4YeHne HEPBHOM CUCTEMbI YernoBeKa 1
XMBOTHbLIX U MOAENNPOBAHNE HEPBHbIX KITETOK-
HEWPOHOB U HEMPOHHBLIX CETEU. OTO AaEeT
BO3MO>XHOCTb COBEPLLUEHCTBOBATbL U pa3BuBaTh
9NEKTPOHHYIO N BbIYUCTTUTENBHYIO TEXHUKY.



Spkuit npuMep APXUTEKTYPHO-
CTPOUTETbHOU OMOHUKU — TTO/THAS
aHaJIOTHsI CTPOEHHUS CTeOIel 3/1aKOB U
COBpPE€MEHHbBIX BBICOTHBIX
coopyxeHui. CTe6/1U 3/7TaKOBBIX
pacTeHUH CITOCOOHBI BhIIEP)KHUBATh
O0JIbIIIe HAaTPYy3KU U IIPU DTOM He
JIOMATbCSI MOJ, TSHKECThIO COLIBETUS.
Ecin BeTep mpurubaer ux K 3emie,
OHH OBICTPO BOCCTAHABIUBAIOT
BEepPTUKAJIbHOE MOJIOKeHue. B ueM xe
cekpeT? OKa3bIBaeTCsi, UX CTPOEHHE
CXOJTHO C KOHCTPYKILIel COBpeMeHHBIX
BBICOTHBIX PAaOPHUIHBIX TPYO — OTHUM
13 NOC/JAeJHUX JOCTKEHUH
WH)X€HEePHOU MBICJ/IN.
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[lepBble NnpuMepbl BUOHUKK

o

NoyTy no6asi TEXHO Yyeckas npobnema, KoTopas BCTaeT
nepeq ansamnHepamu Unm H!\tel-tepalvm Obifia y>ke gaBHO ycrnewHo
peLleHa Apyrmmu XXmebiMu cyulecteamu. Hanpumep, nponssogutenm
npoxnaguTenbHbIX HAMUTKOB MOCTOSIHHO ULLYT HOBbIE CrOCOObI
yNakoBKK CBOeN npoaykumun. B 1o e Bpemsi 0Obl4Haa S6NOHA AaBHO
peLwinna aTty npobnemy. A6roko Ha 97% cocTouT 13 BOAHI,
yNnakoBaHHOM OTHIOAb HE B APEBECHbLIN KAPTOH, a B Cbed00bHYI0
KOXYpPY, 4OCTAaTOMHO anneTuTHY, YTOObI NMPUBIEYb XXUBOTHbIX,
KOTOpble CbefaloT (PPYKT U pacnpoCTpaHAIOT 3epHa.

OcHoBaHue Angeneson ballHM HaNnoOMUHAET KOCTHYHO CprKTyp
royioBKM 6eapeHHON KOCTH. &

CneuuanncTbl N0 BMOHUKE paccyXaatoT UMEHHO Taknum o6pa30|y|
Korga OoHu cTanknearTCcA C HEKOEW NMHXEHEPHOW Ui ,EI,I/I3al/IHepCKGI/I
NpobremMon, OHM ULLYT peLleHne B «Hay4HoM ba eOFpaHMHeHHQrOf
pasmepa, KoTopas NPUHaLNEXUT XXNUBOTHLIM U ‘T'HI/IFIM




3aCTEXKN-TTUMNYYKM

I'Ipm-lu,un\,qg CTEBUSIPENENHUKA ObIn

3aV|MCTBOBa|'k‘-| DBEKOM AN U3rortoBrieHus
s 3acTéxek-nunyyekAepBbIe AnKKE NeHTE

nosiBMNUCb B 50-XEE0LaXEX* u-mim- C ux

NMOMOLLBIO MOXHO SHallpUuMep; th BrMBaTE

CNOpPTUBHbLIE OOTUHKNU; E crnyMav LLHYPKU VKe
He HYXXHbI. Kpome TO.[O .-"”'m JIerko
perynupoBaTtb. - B"3TOM OOHO U3 e 1peumMylLiecTB. B
nepBbie roAabinocrie cBoero NSOOPEIEHNSNdKI e
3aCTEXKU ObINIU O4eHb NONMYIAR \ BroaHA Bce

¢

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

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

cnpsATaHbl No4 Knan MV

v

-

P -

- ‘. .



[pynna, B cocTaB KOTOpPOU
BOLUSIN apXUTEKTOPHI,
NHXXeHepbl, AN3anHepsbl,
ouornorm n Ncuxonoru,
paspaboTana npoekT
"BepTukanbHbIi BUOHNYECKNI
ropog-o6awHa". Yepes 15 net B
LLlaHxae gomkeH NoaBUTbLCA
ropoa-oatuHa (No NporHo3am

VAR ydeHblIx, Yepes 20 net

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

Woet 7 pocTUrHyTb 30 MITH YEnoBeK).

"'1‘;'&,"“' . Topoa-6aluHs paccumtaH Ha 100
N TbicAY yenosek, B OCHOBY

V.08 1 mpoekTa NonoXeH "MpuHLmN

KOHCTPYKUMKN Oepesa”.
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[Tpucocku

OcbMUHOTI: OCbMUHOI N300pEn
N30LLPEHHBIN METOA OXOThbl HA CBOO XKEPTBY: OH
OXBaTbIBAET €€ LiynanbLuamu 1 npucacbiBaeTcs
COTHSIMWU, Liefnible psAabl KOTOPbIX HAaXoaaTCcHd Ha
lwynanbuax. NMprucocku noMoratT eMy Takke
OBUraTbCH MO CKOSb3KUM MOBEPXHOCTSAM, He
cbesxasi BHUS.

TexHn4YecKne NpUCOCKU: ecrnu
BbICTPENUTb U3 poraTku
npucacbiBaloLLLEeNCH CTPesion B
CTEKINO OKHa, TO CTpena NpUKpenuTcs
1 ocTaHeTcda Ha HeM. [1pucocka AN
crerka 3akpyrneHa 1 pacnpasnseTcs o T
Npu CTOSIKHOBEHUU C Nperpagoun. -

3aTeM anacTu4yHas wanba onsaTb

CTArMBaETCS; Tak BO3HMKAET BaKyyM.

N npucocka npukpennaeTcs K

CTeKny.




B HanpaBneHnn co3gaHus NpsiMOXoasiLLnX
OBYHOrnMx poboToB Aanblue BCeEX NPOABUHYIMNUCH
ydyeHble n3 CteHopackoro yHuBepcuteta. OHu
Y>Ke MOoYTU TPU roga SKCNEPUMEHTUPYIOT C
MWHUATIOPHbIM LLECTUHOIMM PODOTOM, rekcanogom,
NOCTPOEHHLIM MO pe3ynbratamMm U3y4YeHUst CUICTEMbI
nepenBmxeHNa TapakaHa. [lepBbin rekcanos Oblis
CKOHCTpympoBaH 25 aHBapsa 2000 r. Cenyac
KOHCTPYKUUA Beraet BecbMa LYCTPO — CO
CKOpOCTbIO 55 cM (bonee Tpex COBCTBEHHbIX ANNH)
B CEKYHOY — W TaK e yCcrneLHo rnpeogonesaet
NpenaTcTBUA.

B CteHdopae Tak ke paspaboTtaH 0gHOHOIMMN
NpbiraroLLnm MOHONOA YE0BEYECKOro POCTa,
KOTOpPbIW CMOCODEH yaepXuBaTb HEYCTONYNBOE
paBHOBECKE, NOCTOSIHHO npbiras. Kak n3BecTHO,
YernoBek nepemMeLllaeTcd nyTemMm «nageHusa» ¢
OLHOW HOTU Ha Apyryto un 6onbLIYH YacTb BPEMEHM
NpOBOAUT HA OOHOW Hore. B nepcrnekTnee y4yeHble
n3 CteHopaa HageTca co3gaTtb ABYHOroro
poboTa ¢ YenoBe4YeCKkOn CUCTEMOWN XOObObI.




KOKOH 13 anua nayka

[Tayk MU3rotoBnAeT TOHKYK «HaKUOKY» U3 N,
BOAOHENPOHMLIAEMOro maTepuana, 4toool
3aLLUUTUTb OTIOXEHHbIE AnLa. OTOT KOKOH
BENUYNHOW C Kynak umeet oopmy
KOJTOKOJSTbYMKa N oTKpbiBaeTcd cHu3y. OH
COCTOUT N3 TOrO XXe Matepuana, Yto U HUTKU
nayTuHbl. KOHEYHO, OH He COTKaH 13
OTAENbHLIX HATEW, a NnpeacTasnaeT cobou
eanHyto obonoudky. OHa npekpacHo 3aluuiaeT i
AMLO OT Henorogbl N BIAaXXHOCTW.

MNnaww KpblILLu,
Korga mbl BbIXOOMM Ha ynuiuy B oTTankmBawLwme BOﬂy

OoXOb, TO HaJeBaem

BOJOHENPOHMLIAEMBIN MNaLL, UNn BaxHyto ponb npu

b6epeM c cobom 30HTUK. Kak c kokoHa ~ CTPOUTENBCTBE JOMOB UTpaeT
AnLUa nayka c 3alluTHOM MIIEHKON, C Kpblilla, KoTopas
MCKYCCTBEHHOro matepuana crekaer  HOIPKHaA 3allumLlaTh

BOJa, B pe3ynbraTe yero yenosek He  MOMELLIEHNA 31aHNA OT
NMPOMOKAaET. nonagaHug Boabl.




Nccneposatenu ns Bell
Labs (kopnopauusa Lucent)
HedaBHO OBHapyXXunu B Tene
rnmyboKOBOAHbLIX ryOOK poaa
Euplectellas
BbICOKOKa4YeCTBEHHOE
ONTOBOJSIOKHO. [10 pesynsratam
TeCTOB OKa3asiocb, YTO
MaTepuan us ckeneta atux 20-
CaHTMMETPOBbIX ryOOK MOXeT
nponyckaTtb UMdpoBOU CUrHAT
He XyXe, YeM COBPEMEHHbIe
KOMMYHUKaLWOHHbIE Kabenu,
npu 3TOM NPUPOJHOE
OMTOBOSIOKHO 3HAYUTESIBHO

NpoYHee YenoBevyecKoro CkeneTt rnybokoBOAHbIX
bnarogapsi HanNnU4nKo ryook poaa Euplectellas
opraHmn4eckom 060noYKM. MOCTPOEH U3

BbICOKOKa4YeCTBEHHOIo
ONTOBOJIOKHA



['ycraB Dtidens B 1889 romy
TIOCTPOU T UepTex DiidesreBoii OAlIHMY.
JTO COOPY>XeHUEe CYUTACTCSI OOHUM W3
CaMbIX PAHHUX OY€BUIHBIX TPUMEPOB
VICTIO/Tb30BAaHUSI OMOHUKY B MHYKEHEPHU.

KoHcTpykuus diideneBoi 6anrHu
OCHOBaHa Ha HAay4YHOU paboTe
IIBEeMIIapCKOTO mpodeccopa aHATOMUH
Xepmana poH Meitepa (Hermann Von
Meyer). 3a 40 JIeT 0 COOPYIKEHHUST
MAPIDKCKOTO MH)XKeHEePHOTO YyJa
npodeccop nccaeroBa; KOCTHYIO

CTPYKTYPY I'OJIOBKH 6e,ZLp6HHOfI KOCTU B OcHoBaHue AudeneBon
TOM MeCTe, IrZle OHa U3rubaeTcs v noj 6alHW HanoMUuHaeT
YIJIOM BXOJMT B cycTaB. M1 mpu sTOM KOCTB KOCTHYIO CTPYKTYpPY
MOYEeMY-TO He JIOMAeTCs MOZ, TSHXKeCThIO rorioBku 6eapeHHOM

Te/a. KOCTU



®oH Menep obHapyXun, 4YTo rosioBka
KOCTU NOKpPbITa U30LLPEHHON CETLIO
MUHMNATIOPHbLIX KOCTOYEK, briarogaps
KOTOPbIM Harpyska yanBuTernbHbIM
obpasom nepepacnpenensieTca ro
KOCTW. JTa CETb UMESa CTPOryto
rEOMETPUYECKYIO CTPYKTYPY, KOTOPYHO
npodoeccop 3ag0KyMeHTUpoBar.

B 1866 rogy LwiBenuapckum NHXeHep
Kapn KynbmaH (Carl Cullman) noagsen
TeopeTndeckyto 6asy rnog oTkpbITUE
dooH Menepa, a cnycta 20 net
NnpupoaHoe pacnpenerneHne Harpy3ku c KocTHas cTpykTypa
NOMOLLIbIO KPMBBIX CYMNMopTOB BbI10 ronoBku 6eApeHHOMN KOCTH
MCNonNbL30BaHO dudenem.




[pyroe sHaMmeHNTOE 3anMCTBOBaAHWE
caenan wBenuapckum nHxeHep xxopox
ne Mectpanb (Georges de Mestral) B
1955 rogy. OH 4acTo rynan co ceoemn
cobakom 1 3aMeTus, YTO K e€ LEPCTH
NOCTOAHHO NPUNMAKOT Kakne-To
HEMNOHATHbIE pacTeHus. YCTaB NOCTOSAHHO
YNCTUTb CcOBaKy, MHXEHEP PeLUnT
BbISICHUTb NPUYKHY, MO KOTOPOW COPHSIKA
npununatoT K wepctu. ccnegosas
doeHomeH, ae MecTparnb onpegenus, Yto
OH BO3MOXXEH bnarogaps ManeHbKum
KproYKam Ha nnogax AypHULLIHKKA (Tak
Ha3blBAETCHA 3TOT COPHSK). B pesynbrarte
NHXXeHep 0Cco3Harn BaXXHOCTb CAENaHHOro ﬂ /

OTKPLITUS N Yepe3 BOCEMb feT

3anaTteHToBasn yaobHY «IUMy4YKy» Nnoa AypHULLHKMKA
Velcro, koTopas cerogHs LWMPOKO npuuenunca K pyoatwuke
NCNONb3YeTCs NPU U3roTOBMIEHUN HE

TOJTbKO BOEHHOW, HO W rpakgaHCKou

oaexabl.
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PaboTy BbINOSNHANM:

[[MHuAaTynnuH Bnapgucnase

KoBaneHko Aptem



