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LenocTtHocTu (tensegrity-mopenmn)
AN onucaHusa bomMmexaHMKn No3BOHOYHUKA

A.M.Opea, Kadbeapa maHyaAbHOM Tepanun PINMOB MMA um. M.M.CeveHoBq,

B cTaTbe onMCaHbI MPOUCXOXAEHUE TEPMUHA, OCHOBHbIE CBOMCTBA U MOAEAM HA-
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MO3BOHOYHUKAO

CeFOJlHH B MaHyaJbHOU Menu-
LIMHE BCE LIUPE UCIONb3YETCS
MOHSATHE HANPSDKEHHOMN LEJI0CTHOCTH
(tensegrity). IHTepec k JTaHHOMY acIieK-
TY TIOMHUMO [TPOYEro o0yCIIOBIIEH CAaMUM
TEPMUHOM, CTaBIIUM BU3UTHOM Kap-
TOYKOM 3HAaMEHUTHIX poMaHOB Kapnoca
Kacranenpl. TepmuH yacto BctpeyaeTcst
B OTEUECTBEHHBIX U 3apyOEKHBIX ITyOIH-
Kalquax OCTCOIaTOB U MaHYaJIbHBIX TEPa-
neBToB. B cuity aToro npencrasnsercs
aKTyaJIbHBIM MOAPOOHEE PacCMOTPETh
CaMoO IIOHATHE U MOACIN HaHpH)KeHHOﬁ
nesnocTHocTH. BTopoii 3agaueit crano
oIucarh ¢ MOMOLIBIO MOJIeJIeil Harps-
JKEHHOU LIEJTOCTHOCTH MO3BOHOYHUK
yenoBeka. HakoHel, B-TpeTbux, clemna-
Ha IIOIIbITKA OIIMCaTb BOSHUKHOBCHHEC
JICTCHEPATUBHO-TUCTPOPHICCKHX 3200-
JIEBaHU T03BOHOYHUKA C TOYKH 3PEHUS
CpbIBa agalTalMOHHBIX MEXaHHU3MOB
HAIIPsDKSHHOH 1IeJIOCTHOCTH Ha YPOBHE
BCETO [T03BOHOYHHKA OJJHOBPEMEHHO.

[Ipobnema coznaHusi cCaMOBOCCTa-
HaBJIMBAIOILEICS KOHCTPYKLUH, BIIEp-
Bble Obla paspemeHa B 20-x romax
MIPOLILIOTO BeKa U3BECTHBIM aMEPHKaH-
CKUM YYEHBIM, IM3alHEPOM U apXUu-
TexTopoM Pruuapnom bakmuHcTepom
®ynnepom. OH pazpaboran KOHLEI-
LU0, «HANPSIKEHHOH LEeIO0CTHOCTH
WM «tensegrity».

B nepBoHauaibHOM aBTOPCKOM
NMOHMMAaHWU HallpsAXKEHHad HEJIOCT-
HOCTb — 9TO «CBOMCTBO KapKaCHBIX
CTPYKTYp, pabOTaroNIUX Ha HATSHKEHHE,
1 COCTaBHBIX JIeTalleii, paboTaroNux Ha
CKaTHe, TAaKUM 00pa3oM, UTO KaxKIas Jie-
TaJb QYHKIIMOHUPYET C MAaKCUMAaJIbHOM
3¢ PEKTUBHOCTHIO ¥ SKOHOMHUYHOCTHIOY»

[Fuller, R.B.; Applewhite, E.J., 1975].
B pesynbrate ux (GyHKIHOHAIBHOTO
€MHCTBA J1I000€ BO3MYIIAIOLIEe BO3-
JIEICTBYE U3BHE MTHOBEHHO NEPENAETCst
Ha BCC BJICMCHTBI CUCTCMBI.

Jnd onucaHus Takod CTPYKTYpbl
OBUT IIPEIOKEH CIIELUAIbHBIA TEPMUH.
OH cocTaBlieH U3 2-X CJIOB: tension
(HaTsDKEeHUE, HApsDKEHKE) | integrity
(uenocrHoCcTh). UX ciioxkeHue u 1ajno
LIUPOKO U3BECTHBIN CEroJHs TEPMUH
«tensegrity» [Bukunenus).

P.b.®ynnep (R.B Fuller) onucan
OCHOBHBIE CBOMCTBA HalpPs>KEHHOU
L[EJIOCTHOCTH.

Hanpsi>keHHYI0 L€JIOCTHOCTb CO-
CTaBJISIIOT OTHOCHUTEJIBHO HeOoJbIIne
y4aCTKM KOMIPECCHUM MU KECTKHE
CTPYKTYPBI (IPEPHIBUCTHIE SIEMEHTHI
CXaTHs) U NPOTAKEHHbIE, HETIPEPHIB-
HBI€ DJIaCTUYHO-IIPOYHBIE CTPYKTYPHI B
BHUJIC TAT, KaOeJiel win BepeBoK. bamanc
MEKIY HaAIPAKCHHBIMU U C)KUMaroIu-
MU CHJIaMU CO3/1a€T CTaOMUIIBHOCTD BCe
CHCTCMBI.

1.HanpsikeHHas 1eT0CTHOCTD JeH-

CTBYET, KaK ITOJIHOLICHHAs CUCTEMA.

JIroOble BHELITHHE CUITBI TIEPEIal0TCs

KO BCEM JIEMEHTaM €€ CTPYKTYpbI

OJIMHAKOBO, 3aCTaBJIsIsI CUMMCTPUYIHO

HU3MEHSThCA, HO HE Pa3pylLIaThCs.
2.Bubpanus U3 0HOI YacTH CTPYKTY-

PBI HaIIPSKEHHOM I1eTOCTHOCTH T1e-

penaeTcs Ko BCEM APYTMM YacTsAM.
3. HanpsxeHHas 11el0CTHOCTh JIEMOH-

CTPUPYET COBMECTHbIE IEUCTBUA

BCEX IEMEHTOB (CHHEPIHI0), IpH

9TOM PE3YJIBTHPYIOIIH# 3D HEKT ITHUX

JNIeUCTBUH CyLIE€CTBEHHO IPEBOC-

XOIUT IEHCTBUS KaXKAOTO OTIENBHO

B3SITOr0 KOMIIOHEHTa, TaKXXe KaK U
3 deKT mpoCcTOro CyMMUPOBAHUS
ux 3¢ dexToB.

4.CyumecTBOBaHHE HAaNPSKEHHON
LEJIOCTHOCTH BO3MOXHO TOJBKO B
ciy4ae, Korja B Hel UMeeTCs Ipell-
HalpspKeHUe, TPeICTaBISIoNnIee Co-
00l M3HauaNbHOE B3aUMOJICHCTBHE
3JIEMEHTOB CHCTEMBI, MMOAAEPIKH-
Baroriee e€ B pabo4yeM COCTOSHUH U
ompenersoniee e€ GopMy U CKOpOCTh
OTBETa Ha BHEUIHEE BO3MYILEHUE.
Hepenko cTpykrypa TpeyroibHOI
(opMBl, 3aJI0KEHHAsI B CTPOCHHUH Ha-
Hpﬂ)KeHHOﬁ OCJIIOCTHOCTU, ABJIACTCA
OIIPENEIAIOIIECH IS OAACPKAHUS
€€ YCTOMYHUBOCTH.

5.HamnpsikeHHas 11eJIOCTHOCTh o0Jia-
JIaeT CBOMCTBOM CaMOCTaOUIIU3H-
pyouencs CUCTEMbl, MTHOBEHHO
BOCCTaHaBJIMBAIOIIEH CBOIO (opmy
1 (YHKITMOHAJIbHBIC KauyeCcTBa MpH
MPEKpaIlleHUH JeUCTBUS BHELIHUX
BO3MYIIAIOLIUX CHII.

6.Pa3zHooOpasue Mozesel HanpsHKeH-
HOMH LIEIOCTHOCTH O0YCIIOBJIEHO MHO-
KECTBEHHOCTBIO ()OPM M NPUPOIOH
COEMHEHUN C)KUMAIOIIUXCS U HaTSI-
TUBAOUINXCA JJICMECHTOB. 910 MOryT
6bIT]) CUMMETPHUYIHO HUJIN aCUMME-
TpU4HO chepuueckre GOpPMBI, ITHEB-
MAaTUYCCKUE UJIU TUAPOCTATUYCCKUEC
cucTteMbl, U naxe aroMm uiu Col-
HeuHas cucreMma [Open A.M., 2009,
Parsons J., Marcer N., 2005].
P.5.®ynnep (R.B Fuller), yrBepxk-

Jlall, 9YTO BCE CYIIECTBYIOIEE MaTepH-

AJIbHBIC O6"beKTbI OT aTOMapHbIX YaCTHUII,

JKUBBIX CYIIECTB U JI0 3B€3]] COJIHEYHON

CHCTEMbI 0011a/1a10T CBOMCTBAMU Harpsi-

JKEHHOU LIEJIOCTHOCTH.

IloBpe:xaeHne CTPYKTYP
HANPSI’KEHHOM IeJIOCTHOCTH
OrpaHu4eHus AeUCTBUS CTPYKTYp
HAIPSKECHHON 1EITOCTHOCTU COCTOST
B TOM, YTO CBOOOJHOC U PaBHOMEPHOE
pacrnpeneneHne MexaHH4eCKUX CUII B
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TaKUX CUCTEMAX MOKET OCYIIECTBIIATLCSA
TOJIBKO B TOM CJIy4ae, €CJIH 9TH CHCTEMbI
a0COIIIOTHO CBOOO/IHBI M ()YHKIIHOHUPY-
10T 0€3 3a7iepkeK U OTKJIOHEeHUH. [Ipu
9TOM peayn3alys LeIeHanpaBIeHHOTo
JABWIKCHUS TPOUCXOAUT CUMMETPHUYIHO U
PaBHOMEPHO B COOTBETCTBHH C 3aKOHAMH
(YHKIMOHMUPOBAHNUSI MOZIENIel HaNpsHKEeH-
HOI1 LlenocTHOCTH. B cityyae, korna naxe
OJIMH DJIEMEHT CHCTEMBI [TOBPEKIAeTCs
Y [IEPEXO/IUT B COCTOSTHHE JUC(YHKIIHH,
9TO HAPYIIMT pabOTy BCEH 1IEIIOCTHOCTH.
3TOT 3/1EMEHT, IOPOKAAET Psijl KOMIICH-
CaTOPHBIX U aJallTallMOHHBIX peakunﬁ
CO CTOPOHBI Bcero opranusma. [Ipno6-
perast Bc€ OOJNBIIYIO YCTOWYHBOCTD, OH
(hopMUpYyeT HOBYIO TOYKY OIOPBI JUIS
HaTATUBArOUXCs CTPYKTYpP, U HAYUHACT
UTpaTh PoJib pbluara, AecTaduIn3upys
(yHKUMOHMpOBaHKE Beeil cuctemsl. [1o
CYTH, B CUCTEMY HallpsLDKEHHOM LIENIOCT-
HOCTH BBOIATCA HNOIOJHUTEIBHBIC PbI-
Yaru MiM TOYKH KOMIIPECCHHU, U OHa, C
YUYETOM 3TOT0 00CTOSITEIILCTRA, TIPHOOpE-
TaeT CBOMCTBA HOBOH, 3HEPro3aTpaTHOU
CHCTEMBI, (PYHKLIMOHUPYIOLIEH 10 3aK0-
HaM HBIOTOHOBCKOM MexaHukH [Parsons
J., Marcer N., 2005].

Ho Ha aTOM nporiecc He OCTaHaBIu-
BaeTcs. Unciio aeMeHToB, paboTaroux
JUCPYHKIIHOHAIBHO PACTET, YTO PE3KO
3aTpyIHSET U OrPaHUYMBACT pacipeserie-
HHE CUJIOBBIX HAarpy3oK, BILIOTh JI0 BO3-
HUKHOBCHHA yCHOBHﬁ, KOr1a JIOKaJIbHbIC
ci1a0ble 3BEHBS PA3PYIIAIOTCs, 00pasys
LeJIbIid KacKaj W3MEHeHHH, Bce Oosee 1
0oJiee OrpaHUYUBAIOIIUX MTOABHKHOCTD
CUCTCMBI, O6YCJ'IOBJ'II/IBaSI HOBBIC U HOBBIC
nospexaenus. [loaTomy He ciydaiiHo,
YTO JIETCHEPATUBHO-AUCTPOPUICCKUC
HU3MCHCHUA B IIO3BOHOYHHKE HE JUArHO-
CTUPYIOTCS KaK OT/eNbHbIe ()eHOMEHBI, a
BCET/1a B BU/I€ HECKOJIBKHX (hOpM, Cyllie-
CTBYIOIIUX OJJHOBPEMCHHO.

Mopaenn HanpsKeHHOMH
LeJIOCTHOCTH

OmnucaHHbIe MIPpUHIMIIBI BOILJIoNa-
IOTCA B BUAC HECKOJIbKUX XapPaKTECPHBIX
MojieNiel HaNpsKEHHOH 1eI0CTHOCTH,
KaJ1as1 U3 KOTOPBIX B HAUOOJIBIIICH CTe-
IICHU Hpncnoco6neHa JUJIA BBIIIOJIHECHU S
ONpe/IeJIEHHON MEXaHUUECKOU 3a/1a4u.

Mopenb «aJIOK U BepeBOK»

OTo mepBas Mojelb, KOTopas pe-
aJIM30BaJla IPUHLUII HANPSIXKEHHOU
uenocTHocTH. Ee mocTponir yyeHuk
P.b.®ynnepa Kenner CHenbcoH. OHa

MIPE/ICTaBIsAeT cCOOOH CHCTEMY PhIUAroB,
POJIb KOTOPBIX UCTIOJIHAIOT MHOXKCECTBO
JKECTKHX CTEP>KHEMN, U TAT, COCTOALIUX
13 OOJIBIIOrO YHUCIIa JJIMHHBIX Kabeneit
unu BepeBok (puc. la) [Snelson K.
http://www.kennethsnelson.net/icons/
comp.htm].

XKecrkue crepHU EHCTBYIOT Kak
pacropku (pbelyaru) U sSBIAIOTCS dJje-
MeHTaMu komnpeccuu. Kabenau wiu
BCPCBKH UI'PparOT poOJib AJIUHHBIX TAT
00BEUHSIOINX BCIO KOHCTPYKIUIO B
eauHoe 1enoe. J{ake coequHEHHbBIE BMe-
CT€, 3T DJIEMEHTHI e11Ie He IIPEICTaBIIs-
10T c000# HaNPsHKEHHYIO 11EJI0CTHOCTS,
A0 TE€X MOp, MMOKa BHYTPHU CUCTEMBI HE
IIOSABUTCS He60ﬂblﬂaﬂ CHJIa HATsSXKCHUA
WJIN HapsKCHU, 3aCTaBJIAOIIAas Pbl-
qaru noAaHAThCA, a TATU YACPIKUBATDH
9TO NPOCTPAHCTBEHHOE IMOJOKEHHE
cTpykryp. Ciiaboe HaTsKEHHE TOJNBKO
clierka o0pasyer reoMeTpuIecKyo Gpop-
My 00BEKTa, a BHECEHHOE BO3MYILIEHUE
JICTKO BBIBOJUT €€ U3 paBHOBCCHH. Ilo
MEPE YCUJICHU HATSHXKEHU S, [TOBBIILICHUA
HAIpPSHKEHHOCTH TAT M PacHopoK (pbl-
9YaroB), CUCTEMa B I1€JIOM CTaHOBHUTCS
Oosee ycroitunBoii. OHAa MEHEe CIo-
coOHa 3HAYMUTENILHO JieopMHUPOBATHCS
IIpU IEUCTBUU IIOBPEKAAOIIMNX BHELI-
HHUX CHUJI, & OTBET Ha 3TO BO3EUCTBUE
HacTymnaeT HaMHOro OwicTpee. JaHHas
XapaKTepUCTHKA MOJy4niIa ocoboe Ha-
3BaHHE «IIPEIHANPSIKCHUEY.

[TpoyHOCTH MOZIENH 3aBUCHT OT CTe-
IIEHU IPEAHAIPSDKEHU, KOTOPYIO OHA
MOXeT BblIepxkath. [ToaTomy, nccnenys
pacIIoIoKeHNe PaclopoK, CTEIeHb CO-
KpamaeMoCT! U 3JIaCTUYHOCTH HATAHY-
TBIX BEPEBOK, MO)KHO CKa3aTh HACKOJIBKO
9Ta CUCTEMa COCOOHA BBIIEPHKUBATD
Harpy3Ku.

IIpumepom MozAENM pblYaroB U TAT
MOXKET CITYXKHTb [AJIaTKa, COCTOAIIASN HX
JIBYX W30THYTHIX, IEPECEKAIONIMXCS Ha
BEpIIUHE )KECTKUX IONBIX TPYOOK, BJe-
BaeMBIX B HEIIPOMOKaEeMYIO TKaHb, KOTO-
past IpH STOM KECTKO HaTiruBaercs. B
pe3yibrare Mojxy4aeTcsi O4eHb POoYHast
U JIETKasi KOHCTPYKUHUs, ycTOM4YuBas
JUIs TI0OBIX BHEIIHUX BO3JACHCTBUM.
JlocTarouHo ciierka HaTsHyTh IAJIAaTKY,
a cllesiaTh 3TO HEJETrKO, ITOCKOJIBKY BCE
€€ CTPYKTYpPhI OyJIyT COMPOTHBIISATE-
Csl BO3JIEUCTBUIO, U 3aTE€M OTIIyCTUTb,
ee (opMa BOCCTAHOBHUTCSI MTHOBEHHO,
JEMOHCTPHPYsI CBOWCTBA camocTadu-
nu3upyromeics cucremsl [Parsons J.,
Marcer N., 2005].

Moaenb «BO3AYIIHBIN IAP)
Mojenp BO3JyLIHOTO IIapa Tak-
ke JaeT HaM IpUMEep HampsKCHHOU
nenoctHocTd (puc. 16). Ecnu mMrao-
BEHHYIO KOMIIPECCHUIO TPEJCTaBUTH B
BUJAC CAUMHUYHOI'O TOJIYKA, TO HATAXKC-
HHE PE3NHOBOW 000JIOUKH BO3YIIHOTO
mapa IoJj, Bo3JIeiCTBUEM MOCTOSHHO
yIapsIoIuX B HETO MOJIEKYJ BO3/yXa,
TOXeE MPEJCTABISIET COO0M HaIPsIKEH-
HYIO LEJIOCTHOCTh. JIr00ast BHEIIHSISA
cuiia, MPUJIOKEHHAs! K BO3AYIIHOMY
1apy, MTHOBEHHO pPacIpeieNsieTcst 1o
BceMy 00beMy. Ecii 3aMeHHTh BO31yX
KUJAKOCTBIO CUTyallust HE UBMCHUTCH,
COXpaHsisi OCHOBHBIE CBOMCTBA ATOM CH-
cremsl [Parsons J., Marcer N., 2005].

Moneab «KoJ1eco BeJIOCHTIENa»

E1e ogHa Mogzens, 16MOHCTPHPYIO-
11asi CBOWCTBA HANPSIKEHHOM LeI0CT-
HOCTH — 3TO MOJIEJIb BEJIOCHUIIETHOTO
koseca (puc. 1.8). E€ omnuune 3axiroya-
€TCs B TOM, UTO JICMCHTAMH HaTSAXCHUA
CJIy’KaT CliMlbl, OHU NE€PEAAI0OT CUJIbI TA-
JKECTH OT CEeJJ0Ka M OCTOBA BEJIOCHIIE/A
KO BCEH OIIpaBe KOJIECa, COCTABIIAIOILEH
3JIEMEHT KOMITPECCHH.

Ora MOJIesb IPEICTABISET YAOOHbIH
HpUMep U1 AEMOHCTPALUU OTIUYUN
MCXaHUKHU I'paBUTALUOHHBIX CUJI OT
MEXaHUKH HaIPSHDKEHHOU 1IEJIOCTHOCTH.
S.M.Levin mokaszaii, 4to B Koyiece Gyp-
T'OHAa, B COOTBCTCTBUHU C ﬂeﬁCTBHeM CHJI
TSOKECTH, BeC (pyproHa JaBUT Ha OCh,
KOTOpast CKMMAET LIEHTP, YTO NepeiacT-
cs1 Ha orpaBy kojeca. [ToaTomy npu us-
MCHCHHUU MOMCHTA CHUJI, ﬂeﬁCTByIOHlHX
Ha KOJIECO CO CTOPOHBI ()yproHa uiu co
CTOPOHBI OIIOPHI KoJIeca Ha OCb, MOTYT
CO3/1aThCsl YCIIOBUS, KOTJIa IPOYHOCT-
HBIE CBOMCTBA OCH HE BBIJACPIKNBAIOT,
U OHa cjomaercsi. B MexaHuke Koseca
Bejocuiieaa, CymeCTByOT JIMHUU T10-
CTOAHHOI'O HATsS)KEHUS — CIIMIIBI. Ounn
(hopMUPYIOT CEeTh HANIPSKEHHOCTH BCeit
CTPYKTYPBI KoJieca, KOTOpast MrHOBEHHO
pacmpeenseT BO3HUKAIOIIYIO B [IEHTPe
KOMIIPECCHUIO Ha OCTAJIbHBIC CIIUIBI U
Bech 00011. LleHTp koneca okasbiBaeTcs,
IMPUOCTAaHOBJICH, KaK 6])1 BUCHUT B BO3-
nyxe. Bec cenoka u pamsl Bejocurena
OKa3bIBaeT J]aBJeHUE Ha ero LEeHTP, Oll-
HaKoO B Ka)K[lbIﬁ MOMEHT BPpEMEHU I3TO
JIaBJIEHNE MIHOBEHHO IIEpe/IaeTCs Ha BCe
OCTaJIbHBIE JJIEMEHTHI KOJIeCa BEJIOCHIIe-
Jla, PAaBHOMEPHO pacIpeelisisich 10 ero
00oxy. [ToaTomy onpaBa koJyieca urpaer
POJIb KOMITIPUMUPYIOIIETO JJIEMEHTa, a
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Puc. 1 MoAeAM HONPS>KEHHOM LLEAOCTHOCTH

Q) MOAEAB (MAAOK U1 BEPEBOKY; ©) MOAEAb (BO3AYLLIHOTO LLAPAY; B) MOAEAb (BEAOCHIMEAHOTO KOAECON; T) MOAEAb (TE€OAE3MYECKOTO KYMOAQ)

CITULBI — POJIb J'lI/IHI/Iﬁ HaTsHKCHUSA, TTPU-
9YeM B KaXK10€ MCHOBCHHUE 3TO OTICIHHO
B3TOE COKaTUE paclpeiesisieTcs Ha BCIO
CTPYKTYPY HAMPSHKEHHOH I1EJI0CTHOCTH
[Levin SM. www.biotensegrity.com].

IIpumepom naHHON MOJENH B MPH-
pone ciayxut CosiHeYHasi CUCTeMa, T1e
ConHile IeHCTBYET Kak LIEHTp Kojeca, a
POJIb CITUILL UTPALOT CUJIBI I'PAaBUTAIIMOH-
HOTO MPUTSKCHUA IIJIaHET. AHaJ'IOFI/I‘-IHO
MOYKHO MPEJCTaBUTh MOJIEINb aTomMa. B
HEM PO — 3TO LIEHTP, a AICKTPOHBHI,
IBUXKYILIUECS BOKPYT, YAEPKUBAIOT-
cs MpUTSDKeHUEM K sanpy [Parsons J.,
Marcer N., 2005].

Monesb «reoie3n4ecKoro Kymojia»
JlanHas MojieNb HAIPSDKEHHOH 11e-
JIOCTHOCTH TIPENCTaBIsIeT Co00M Ooee
CIIOXKHBIN citydail. OHa AEMOHCTpUpPYET
CaMyI0 DKOHOMUYHYIO CBS3b B3aUMOJIEH-
CTBYIOLIMX MEXIY COOO0H CTPYKTYp —
JIMHUIO, HATATUBAIOLIYIOCA MEXKIY ABYMSI
TOYKAMH. JTH JIEMEHTBI COOMPAIOTCS
MEX Iy co0O0ii B TPEYTOJILHUKH, M CIIOCO0-
HBI OKPBITh, Pa3HOOOpa3HbIe MO (hopme
Y pa3Mepam IUI0OCKOCTHBIE 00pa30BaHusl,
HampuMep, CAMMETPHUYHBIHN 1apoBOi
reoe3NYeCKU KyIoi, curapy Iernre-
JIMHA WIK KOXY wnenoro cioHa [Fuller,
R.B.; Applewhite, E.J.; 1975]. Kaxnprit
9JIEMEHT MOJIEJIU I'€0IE3NUECKOT0 KyTI0a
B 3aBUCHUMOCTH OT O6CTOHTCHLCTB " Ha-
TMPaBJICHHUS IPHIIAraeMOoi CHIIbI CIIOCOOSH
MOMIEPEMEHHO MPOSIBIIATH CBOWCTBA KAk
PACTSHKMMOTO, TaK U CKUMAEMOTO 3Jie-
meHTa. To ecTb, Kparyaiiee Coe/IMHEHNE
MEX/Iy TOYKaMH MO3BOJSIET 00JIacTAM
HaTsAXKCHUA U KOMIIPECCUU MTOCTOAHHO
MCEHATHCSA MECTaMU. HpI/I 3TOM I CTa-
OMILHOCTH OHU HE TPeOYIOT MPSIMOTO
KOHTAKTa MEXIy BCEMH CXKUMAIOIIHU-
Mucs sneMeHTamu. Jlrobas CTpyKTypa,
pa30uTtas Ha TPEyroJbHUKH, cCrIocOOHa
MTHOBEHHO PacIpeleNIuTh PUiIaracMoe

BHCHIHCC YCHUJIMC HAa BCC TOYKHU BO BCEX
HalpaBJICHUSIX, POrPECCUBHO PACIIPO-
CTpaHsACch 1o Bcelt Moxenu [Parsons J.,
Marcer N., 2005].

B otnuune ot rpaBUTallMOHHON MO-
nenu M.HproToHa, B KOTOpO# pacrmpe-
JIeJIeHue Cuil AeWCTBYeT BJOJb BEPTH-
KaJbHOI MPOAOIBEHON OCH, MOZIETIb Ha-
NPsHKEHHOW LEJIOCTHOCTH «PacCMaTpH-
BaeT KOCTH CKeJleTa KaK IpephIBUCTHIC
KOMITIOHCHTHI CXXaTHuA, TOABCIICHHBIC
WM KoJieOIoluecs B mpejiesax He-
MPEPHIBHOI MATKOM ceTH HanpsKeHHOM
Tkauu» [Parsons J., Marcer N., 2005].
U 310 nefiCTBUTENBHO TaK, MOCKOJIBKY
MsITKasi U ynpyras ¢aciuanbHas cH-
CTeMa YeJIOBEUYECKOI0 Tejla OKYThIBAET
€ro 10 BCEW NMOBEPXHOCTHU, IPOHUKAET
BO BC€ IOJIOCTH, POpMHpPYET 000JI0UKH
OpraHoB, nogAcpKuBass CUCTCMHBIC
OpraHbl U MeCTa OMOPBI — KOCTU. DTO
JIaJIO TOBOJI IIPE/ICTABUTh YellOBEKa B
BUJIE PE3UHOBOI MAJIATKH, I7Ie KOKa —
9TO PE3MHOBAs TKaHb MaJaTKH, a KOCTH
cKeyera — CTOoJ0bI, Ha KOTOPBIX OHA
HATATUBAETCS U KOTOPhIE OHA MOJIEp-
xuBaet [Stone C., 1999].

IIpumenenne Moaeneit
HAIPSIKeHHO! 1eJI0CTHOCTH
[IpumeHeHue Mozieneit HarpsHKEHHOM
LEJIOCTHOCTH Uil 00bsiCHEHUs (QYHK-
[IMOHUPOBAHUS TeJa YEIOBEKa 3aBUCHT
OT BBINOJIHAEMON TaHHBIM 3JIEMEHTOM
¢bynkuun. [{ns ocyniecTBiaeHus: 60ib-
IIMX JIBUTaTeJbHBIX aKTOB, IIepeMelle-
HUS TPY30B Ha paccTOsSHUE, TaM, Iie
TpeOyeTcsl MeXaHHMYECKUI BBIUTPHILLI
cui1, Hanbosiee aJieKBaTHa MOJIEIb PbIva-
roB ¥ BepeBok. C (yHKuuen noaaepx-
KU 00BbEMa, ynep)KaHus 1IeJIOCTHOCTH B
HpEHAIPSHKEHUN OTIIMYHO CIIPABIISIETCS
MOJ€JIb BO3AYIIHOTO I1apa. MHOrokpar-
HOE OBTOPEHHE JIBIKSHUH, JTTUTEIILHOE
CYILIECTBOBAHHE OJJHOTUITHBIX JIBHKCHUI

JIerye BCero o0ecreynBaeTcsi B paMKax
MOJIEITH BEJIOCUIIETHOTO Koneca. 1, Hako-
Hell, MHTErPalrIo pa3IMYHBIX 1O opme
U CTPYKTYpE 3JIEMEHTOB CIIOCOOHA IIPo-
BECTH MOJIEJNb T€0/I€3UUECKOT0o KYIoa.
Jlaxxe B3Tast B OTAEIBHOCTH, KaX-
Jasi MOJieJb CIoco0Ha MPEeKpPacHO
CIIPaBUTHCA C NMpeAHA3HAUCHHOU eil
(GyHKIHMOHAIBHOU 3a/ja4yei, 0JHAKO,
KOMOMHHMPOBaHHE U B3aUMOZEHCTBHE
Pas3IM4HBIX MOJIeNIel CiocOOHO NMpUBe-
CTH K MOSIBJICHUIO Kau€CTBEHHO HOBBIX
CBOICTB, XapaKTEePHBIX JJIS LIETOCTHOM
CUCTEMBI. DTHM MOXXHO OOBSCHHUTH
JIUTENbHOE CyIIECTBOBAaHUE OpTra-
HU3Ma B YCJOBHUSX HeOIaronpusTHOU
¢u3nyeckoit 1 OMOMEXaHMYECKOW Ha-
IPYy3KH, IPaKTUUECKH 0e3 KaKuX-11bo
BUAUMBIX OTPHUIATEIbHBIX I0CIE/I-
ctBuii. KoHIenus HanpsoKeHHOH 11e-
JIOCTHOCTH MPEAJIaraeT JIOTHYHOE U MO~
ciiefioBarebHOe 00bSICHEHHE, TI0YEMY
W3MEHEHHMsI, BO3HUKIIINE B OIHOW YacTH
TeJja YeioBeKa, OyIyT HIMETh CBOM MPO-
JOJDKEHUST ¥ TIOCJIENCTBUS B IPYTHUX,
U HEPEeIKO J0CTaTOYHO OTJAJeHHBIX,
yactsax. [IpucyTcTBHEM MeXaHH3MOB,
MOA0OHBIX MOJEJSIM HaIpsKEHHOU
LEJIOCTHOCTH MOXXHO OOBSCHUTH -
(EeKTUBHOCTH CAMOBOCCTaHOBIICHUS
opraHmM3ma 1ocjie TpaBM M 3a0oJieBa-
Huil. bonee Toro, eciau mpocienuThb
MEXaHUYECKYIO0 COCTaBIAIOIIYIO pa3-
BUTHS U U3MEHEHUs Teja YesloBeKa,
HaYMHAasl C MOMEHTa OILIOJOTBOPESHUS
U J10 CMEPTH, Mbl IIOCTOSIHHO OyaemM
CTaJIKUBATBCSI C HEOOXOMMOCTBIO pac-
CMOTpETh MOSIBIIEHUE, POCT, Uepap-
XHUI0 B3aMMOOTHOUICHUH U yracaHue
pPa3IUUYHBIX MOJeIeH Hanps KeHHOH
nenoctHoctu [Open A.M., 2009].

TIpooonsicenue yvumaiime 6 cnedyio-
wem nomepe MA «bonvnuyay. j
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