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Fop6 C.M. ®yuvuionarbia Mopdarorid HpaxitiRuny cHCTEM y KoMaL, — Pyxonwe,

Hwceprsuis nz 108y7T8  waykess o ciyheunw sgoxvopa Siooriveuz  weyk
cneuiansnicTe 03.00.09 — evvomoenoris. — lncyury eonoril in. LI illmamnrayrena HAN
Yxpainw, Kuis, 2008, .

Kytnkyna komax - Garatodysuionameunit y18ip. KyTHxyaspsi BupocTH CIyryioTh anw
NHCTKM TiFA, YTPHMAHHA ROBITPN VI BOJIOI, DNATPHMGHHS TCMBCpaTYpHoro Gaiawcy,
IHABHILCHER AEPOIBHAMINHOT AKTHBHOCTI NOBEPXOHb, TEHEPALLT 18YKIB, NOAPIGHEHHS X1 ToLO.
TaKi BHPOCTH HBCTO IYCTPINAOTLCA W EHeTEMAX HiKCAIl, WO PYHKIHOKYIOTE T BHKOPHCTRHHEM
cun Tepta. Taki CHCTEMM, HOIBANL waMi QpukuiittaMn  curemamu alo  GpuKkuioHaMHE,
JafemeyyioTe  ¢ixcauiio aG0  obmekenna  pyx/IMBOCTI MK BOM2 NOBCPXHAMH, U0
KoifuK1y )Th. Bowy cknagawovhes 3 onmiel noacpxii 860 NapH NOBEPXOHL, WO BKPMTI
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MIKPOBHPOCTAMM, 860 ¥ CRCLANIOMAMN THRIB KYTHXYAH. Hasaicts Nofie MikpospoCTis
REMBKILYE CRAH TEPTR A 05AACTI KOHTSXTY Y8 ApHEoaHTe 20 dikcanil nosepxoxe min cobow. B
ANCEPTRALIT POITARABIOTECH 8K GYHIMUOURILKE CHCTEMH, K RPHKDINMOBAAMI OPraku HiT,
GIXCATOPH KDIN, MIACCTMEHTHI GPIIIGOHN K CYF0BAX HIr, NOKPHTTA BHYIIUAUX FOBEDXOHS
cTynox mhuewnaay. Fonosuumie shanannsme ancepranil Gy JoCaKCHAN YILTPACTDYKTYPH,
anacTHROCTER matepiany 1A poborn Taxx cucrem. B anceprami mmpeacHi ue TinkkM onwe
LZHPOKOI PYIHOMAHITHOCT! DYHKWIOHATRHHX CHCTUM, FIPHETOCOBANHX R0 NPUKPINNCHIE, 3 TAKON
nnanris ix enoaouil. o6 noxaiam™ pisni nprrusny Gyaosw, yisTpecTpysrypr Ta GioMexauinn
dpifiax CHCTEM, ACRKE 3 CHCTEM BHEMEHI SRCACDHAMCHTALNG. Ha OCit. i ROPIBHAHIN 1HX
JAKMX BCTRHORACHI JArANGHI NKOHOMIPHOCTI BIMCMOIWAIKY sik Gynowole Ta poGoToo
Pprixuifnnx cnctes. Pey nTame, aseseHi b poboTi, Moy T GY1H SHKCORCTIHI TOXOK & TAKMX
TEXHIYHHEA AHCLHATIRAX, 3K MIXPOMEXSHIKS T MATCPIAIIHARCTIO KOMPOIHTHHX MATEDANIR, |

Almounsi  caoma:  teprs, anrelin, Giomexaixa, NOBCPAME, NPHEPINCHHE, KOMBXH,
YARYPACTDYKYY DS, KYTHKY RS, DYIRIOHAIMHA ”°P¢°~'l°‘1'

Fop C.H. Oyncuncuassnass MophoIorNn GPaKUNOHNMY CHITEM ¥ HRCOKDMME.
Pyxonncs. '

Anccepranmn us conckanwe ywenill crenens aoxTops SuonoruusBeCKHI HAyK 00
cneunaasnocTy 03.00.09 ~ uvomoronus. - Hucturys wonormu ww. H.H. Ulvamuraysens
HAH ¥ xpannu, Knes, 2001,

Kyvrnxyinprbie REPOCTU HaCTO BCTCUIOTCH B CHOTCMaX dukcdunn, xo1opmie palotaot ¢
HEBOLTOBAHMEM CHA IPCHHA. TAIGHE CHOTCMDBY, HAIBLMIAC HAMH HPHIKIBIOIHAINY CHCTCMAMH
win $prriHoHany, o0CCHRYMERIOT GHKCALMKI HIN { PIHHYCHHE NOOMOKHOCTH MCHGLY ABYMA
ROHTAXTHEYY WOLLTHMHA noncpumm mnmouum CHCTEMM COCTORT W3 OHOR THIBCDXHOCTH
HAN T DM OBEPXMOCTCH, DOKPMTLIX MMKPOSLIPOCTAMMN, Wit M3 CIICUMAIWIHPOBIHHMX THROR
WyTHKYAM. B ancocprase:  pacoMOTPORM  TREME  QYHKLMOHINLHLIC  CHOTEMAl, KAk
NPAXPCIHTEIAHME OPCAHE HOT, PHKCATOPA MPMNACE, MEEKCETNEHTHAE (PHKLHOHL B CYCTIRAX
HOT, NOKPLHTHE BHYTPCHHMX BoBCpXuocTell cTaopok siucknin asesoll sanauehi anceepratmm
Bulno HCCICIOBAHHE YAMTROCTPYXTYDH, CHORCTE MATEDHANS M Pa0OTW TaxiX CHCTEM. HT00w
noxaIATy PANHLIC NPHHIANRS CTPOCHHS, YALTPOCTPYXTYPM W Gnomexamskn HPHKUROHHEIX
CHCTOM, HCKOTODBIS CHCTEME HIYHeHBE IKCTepHMCHTAIHO. HA OCHOBANWR CPaBHEHHR JTUX
AAMHLIX YCTAHOKNCHN obtune mouepnmu BIAHMOCER3N MEXRY CTPOCHMEM H pabotoit

' ¢pmnmoauux CHETEM. _ : N

Knmenuc C.IOBA. TPEHHE, ANNCINE, ﬁnonmmn, nonep:mocm APHKPEILICHHE, HACCKOMEIE,

'ymmcrpym pa, XyTHay/a, QYHIGHOHATLHAR MOp(oTOTHE.
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Gorb S.N. Fenctional morphology of the fricticn systems in insects. — Manuscript.

Thesis for a degvee of the Doctor of the biological scicaces by speciatity 03.00,09 -
entomology. ~ Schmalhausen Institute of Zoslogy of National Academy of Sciences of
Ukraine, Kyiv, 2001,

The cuticle of insects is a multifunctional device. The surface of this biopolymer usually has a
polvgonal microscuipture reflecting the form of the underiving epidermal cells. Additionally,
numcrols microscopis studics have desenbed the remarhable diversity of proluherances oa *he
cuticle surface of Insecta. Cuticular proluberances serve diverse functions, such as body cleaning,
air holding, mainienance of thermal balance, increase of the acrodynamic aclivity of the surface,
soursd peneration, food grinding ete. More freguently, the microsculpture serves for the fixation
of the surfaces. Friction is the principle by which most attachment systems operate. It provides
fixation or movement limitation between two contacting surfaces with the aid of diverse types of
microirichia or specialised setae located on one surface of on two complementary surfaces. The
presence of such fields of tiny protubxrances on the animal body increases the frictional forces in
the region of contact and may resuli in fixation between these surfaces. The dissertation is
devoled to the biomechanical systers cvolved frictional surfices 10 fixate pans of the body to
¢ach other, or to attach th-msclives to the substratum, In the dissertation, such functional systems
as leg pads, heal arvesting system, wing-to-body locking devices, and istersegmental frictional
areas of leg articulations are studied. This study includes approaches of several disciplines:
zoology, siructural biology, physics and maicrial science. The main purose of the investigations
was to deecribe the ultrastru~ture, matenal properties, and attachment-detachment performances
in such systems. This study covered not only the broad vaniety of dev ices of the insect sniegument
adapted for attachment. In order 1o show the different principles of morphology, ultrastructure
and biomechanics of frictional systems, several examples are experimentally tested and the
general yules of the interrelationship between the design and function are outlined. There are
threc basic types of frictional sysiems; those adapted w0 smooth surface, one comesponding
surface; a vaniety of surfaces. The spectrum of dimensions of microoutgrowths involved in
frictional devices, independent of the inscet taxa, is narrow (5-30 um). There are scale effects on
the dimension and density of outgrowths, Frictiona! devices are oflen supplemented 'y hipid-
containing epidermal secretions delivered by a porc channel system in the contact gion. The
majority of friction systems have sensory organs monitoring coniact and the strains in the cuticle.
Many friction systems have multiple phylogenetic origin: there are many examples of
convergence, The results of the strdy mlla!snbemeﬁﬂforhgh—iﬂlmmhu
micromechanics and the material science of compositc materials,

Koy words: friction, adhesion, biomechanics, susfaces, auac!lme:u, Insecta, wrastructure,
cuticle, imegument, functional morphology.



