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CkeneT B3IpOCNOro YenoBexa cocrouT us 206 xocten B uenoeeueckom Tene Gonee 200 cycrasoB 1 oxono 640 pasnuuHbBIX MbiLLY




OnopHo-aABUraTenbHasa cucrteMa
yesioBeka — yHKLMOHabHas
COBOKYMHOCTb KOCTEW CKENETAQ,
CYXOXW/TMA, CYyCTaBOB,
OCYLLIECTBNSAOLMX NOCPEeACTBOM
HEpPBHOW perynaumm
JIOKOMOLMK, noaaep kaHme
No3bl U Apyrue ABUraTesibHble
NEVNCTBUSA, Hapsay C ApYyrnMu
CUCTEMaMM opraHoB obpa3yeT
yenoBe4yeckoe Teno.




Ckenet YenoBeka— COBOKYMHOCTb
KOCTEN, NacCMBHAs YaCTb ONMOPHO-
ABUraTesnibHoro annaparta. Cny>Xut
ONMOPON MSAMKMM TKaHSM, TOYKOM
NPUNOXEHNS MblLL (pbl4aXXHas
cucTema), BMECTUIULLEM U 3aLLUTON
BHYTPEHHUX OpPraHoB.



qEHOBUGHECKMVI CKENET COCTOUT U3 ABYXCOT C HeboNbWNM OTAENbHbIX
KOCTEW, 1 NMOYTU BCE OHN COEANHAIOTCA B OAHO LIENIOE C NMOMOLLBbIO
CyCTaBOB, CBA30K U ApYrnx COeANHEHNN.

B TeueHue Xn3HM CKeNeT NOCTOSHHO NPETEPNEBAET U3MEHEHNS. Bo
BpeMs BHYTPUYTPOBHOro pa3BuTUS XpSLLEBOWN CKENeT nnoaa
NOCTENeHHO 3aMeLLaeTCsd KOCTHbIM. ITOT MPOoLUECC NPOAOC/IHKAETCA
TaKXe U B TeYeHe HECKOJIbKUX JIET MOC/e poXAeHus. Y
HOBOPOXAEHHOro pebeHka B ckenete noytn 270 KocTen, Yto
HaMHOro 6osbLle YeM y B3poc/ioro. Takoe pasnMune BO3HWUKIIO0 13-3a
TOr0, YTO AETCKUIA CKENET COAEPXKUT BOMbLLIOE KOMMYECTBO MENKUX
KOCTOYEK, KOTOpble CPaCTalTCA B KPYMHbIE KOCTU TOJIbKO K
onpeaenéHHoMy BO3pacTy. JTO, HarnpuMmep, KOCTK Yyepena, Tasa u
NO3BOHOYHWMKA. KpecTLoBble NO3BOHKW, HAanpuMep, CpacTatoTcs B
eanHY10 KOCTb (KpecTel) TONbKO B Bo3pacTte 18—25 ner.

HenocpeacTBEHHO K CKENETY He OTHOCATCA 6 0Cobbix KocTovek (o
TPW C KaXXA0W CTOPOHbI), PaCnosIOXXEHHbIX B CPEIHEM YXE; C/TyXOBble
KOCTOUKM COEAMHSAIOTCA TOMbKO APYr C APYroM 1 y4acTByiOT B paboTe
opraHa cnyxa, oCyLecTBnss nepegadvy konebaHun ¢ 6apabaHHom
NepenoHKM BO BHYTPEHHEE YXO.

MNMoaba3blvHas KOCTb — eAUHCTBEHHAs KOCTOYKa HenocpeacTBeHHO
HE CBA3aHHasA C ApyrmMn, — TOI'IOFpa(bVILIeCKM HaxXoaANTCA Ha Liee, HO
TPaAMUMOHHO OTHOCUTCH K KOCTSM SiMUeBoro otaena yepena. OHa
NoABELLEHA MbIlLULUaMN K KOCTAM YEpEna U CoOeaNHEHa C roOpPpTaHbIO.

CaMasi AIMHHAas KOCTb ckeneTa — 6eapeHHas KoCTb, a camas
MasieHbKasi — CTPEMSi B CpeAHEM YXe.



crond cronb

GeppexHan DegpeHsan
rOCTe KOCTh

KOCT# CTONLI cTonu




KocTn nuueBoro yepena - Ux rnaBHas pyHKUMS - y4acTue B
NEPEXEBbIBAHNA MULLN.

KOCTVI MO3roBoro 4eperna - MO3FOBOVI yepert COCToUT N3 BOCbMU MNJTIOCKUX
KOCTeVI 3aLLMLLAIOLLMX TOTOBHOM MO3r, COEANHEHHBIX HEMOABWMXHO.

Pebpa - 3T0 KOCTW, KOTOpblE BMECTE C rpyANHON 06pasytoT rpyaHyto KIeTKy,
HEOBXOAMMbIV 3NIEMEHT 3alUMTbl BHYTPEHHUX OPraHOB, Pa3MELLEHHbIX B HEW.

[03BOHOYHBIN CTON6 - OCb, MM OMOPA HALLEro Tena, CocToswas us 33 unu
34 NO3BOHKOB, B HEM pa3MeLLeH CIIMHHOW MO3T.

beapeHHasa KOCTb - caMas A/IMHHas KOCTb T€J/1a YEJIOBEKA. [lo3BongeTr
AENATb pa3Hoo6pa3Hble [BUXXEHUSA HOOM 6naro,u,ap9| CBOEMY COEANHEHUIO C
KOMIEHHOM YaLle4yKoWn.

KocTu cTonbl - rpynna n3 26 KOCTen, Cpeamn KOTOPbIX BbIAENSETCS CaMas
60sbluas, NSATOYHAsA KOCTb, o6pa3yrou4a;| NATKY.



CaMbIM BbICOKMM YeNOBEKOM B MUPE Obli
aMepVKaHeLl, pOCT KOTOPOro COCTaBAs
2,72 M. Ko BpeMeHun cBoen cmepTu, B 1940
rouy, Koraa eMy 6bino 22 roaa, oH elle
npoao/mkan pactu. CaMbiM HU3KUM
yenioBekoM 6binia 19-neTHaq ronnaHaka: ee
POCT COCTaBAAN BCcero 59 cM, oHa ymMepna B
1895 ropy.

Ckenet HoBOPOXAEHHOro pebeHKka COCTOUT
n3 6onee 4eM TPEXCOT KOCTOYEK, HO B
pe3ynbTaTe TOro YTo MHOrME U3 HUX
CpacTatoTcsa B NpoLiecce B3pOC/IEHNS, B
cKesieTe B3pOoC/10ro Ux octaércs nmuwb 206




CaMble AIMHHbIE KOCTU, O KOTOPbIX MMEIOTCS CBeAeHUs, - 3TO
KOCTK 6paxno3aBpa — IMHO3aBpa, OCTaHKM KOTOPOro BbUN
HanaeHbl B Konopaao (CLLUA). Ero nonatku aocturanu
O/NHBI 2,4 M, @ HEKOTOpble pebpa npeBbiwan 3 M.

Cpenmn coBpeMeHHbIX XMBbIX CYLLLEeCTB CaMOEe BbICOKOEe
XXMBOTHOE 3eMNun — Xunpad, ero poct MOXeT AOCTUraTb 6 M.
AnnHHas, bonee 2 MeTpoB Lwesl, Heobxoanmas xxupaady,
4TOObI MUTATLCA BETKAMU p,epeBbeB HACUYMTbIBAET TOJIbKO
CEMb LUENHbIX MO3BOHKOB, CTOJIbKO Y&, CKOJIbKO Y MbILLM.
BO3MOXXHO, CaMbIMU ManeHbKUMMY FIBJ'IFI}OTCFI BUCOYHbIE KOCTU
KONM6PW — MTUYKK, [IMHA KOTOPOU HE NPEBbILIAET 2-3 CM,
HO Y KOTOpOW Ha Kple‘IbFIX NMEIOTCS MbILLLLbI, r|03Bonmoume
en penatb Ao 90 B3MaxoB B CEKYHAY. Konm6pm MOXET
3aBMCaTb B BO34yXe, KOraa nMTaeTcqd HEKTapoM LIBETOB, U
AaXke NeTeTb 3aJHMM XOAO0M.



13BeCTHO MHOXeCTBO 3a60/1eBaHUN KOCTHOW CUCTEMBI.
MHOrme n3 HMX CONPOBOXAAOTCA OrPaHUYEHUEM
NOABUMXKHOCTU, @ HEKOTOPbIE MOTYT MPUBOAUTL U K MOTHOMY
0663D,BM)KVIBaHVIIO yenoBeka. CepbE3Hyt0 Yrpo3y AJIS XXU3HU
1 3[0pOBbs NPEACTABAIOT 3/I0KaYECTBEHHbIE U
NoBpoKaYECTBEHHbIE OMNYX0/IM KOCTEW, TpebytoLue 4acTo
NPOBEAEHMS PaAMKaNIbHOrO XUPYPruyecKoro jeveHns;
OObIYHO MOPAKEHHYIO KOHEYHOCTb aMNyTUPYIOT. oMUMO
KOCTEN HEPEAKO MOpaXkatoTCsa U CyCTaBbl. bonesHn cycraBoB
4aCTO COMPOBOXAAIOTCA 3HAYUTENbHbIM HapYLLUEHUEM
NOABWKHOCTU M CuJibHbIMK BonsiMu. Mpu ocTeonopose
YBETIMYMBAETCS JIOMKOCTb KOCTEW, KOCTU CTaHOBATCSH
XPYNKMMU; 3TO CUCTEMHOE 3a6oneBaHV|e CKesieTa valle
BCEr0 BO3HMKAET Y MOXWJIbIX NHOAEN N Y XEHLLMH NOCNE
MEHOMay3bl.



MbllleyHas cucteMa — O4Ha U3
OCHOBHbIX 6MoNorMyecknx nNoACUCTEM
Y BbICLUMX XMBOTHbIX, bnarogaps
KOTOpPOW B OpraHu3Me
OCYLLIECTBNSAETCH ABMXKEHNE BO BCEX
ero NposiB/IEHUSX.

MbllLeYyHada cMcteMa OTCYTCTBYET Yy
O[IHOKJTIETOUYHbIX N 'YOOK, OAHAKO U
3TN XXMBOTHbIE HE JINLLEHDI
CrOCOBHOCTU K ABUXXEHMUIO.



i MbILLIeLIHaFI CUCTEMA NpeacTaBnseT

cobon COBOKYMHOCTb CMOCOOHbIX K
COKPALEHNIO MbILLEYHbIX BOJSIOKOH,
06bEANHEHHBIX B MYYKKU, KOTOPbLIE
dopMuMpyOT ocobble opraHbl — MbILULLbI
NN K€ CaMOCTOSITENIbHO BXOAST B
COCTaB BHYTpeHHMX opraHoB. Macca
MbILLIL, HAMHOIro 6onbLle, YeM Macca
APYrx OpraHoB: Y MO3BOHOYHbIX
XXMBOTHbIX OHa MOXeT gocturaTtb Ao 50
% Macchl BCcero Tena, y B3poc/ioro
yenoseka — A0 40 %. MbllweYyHas
TKaHb XXUBOTHbIX TaK)Xe Ha3blBaeTCs
MSICO W, Ha Py C HEKOTOPbIMU
APYrMMU COCTaBNSIOLMMU TeN
XXMBOTHBbIX, YnoTpebnsercs B nuily. B
MbILLEYHbIX TKaHAX MPOUCXOAUT
NpeBpaLleHne XMMNYECKOU SHEPTA B
MeXaHN4YeCKYyH0 SHEPruio u TensoTy.




CkeneTHble MbllLbl (OHM Xe
rornepeyHonosiocaTble, Un
NPOM3BOJIbHbIE)

[ Nnagkue Mblubl
(HENPOU3BOJIbHbLIE)

CepaeyHas mbiwila. OHa
MMEETCH TOJIbKO B CepaLe.

cepacUHasd MbIIIIA

[ magkue MBIIIIIBI

CKeJIETHBIE MBIIIIIbI




MbiLLLbl MLA - MO3BONAOT NPUHUMATL pas3inyHbIe
Bblpa>X€HNA Hallero jinda. CMeXa, rHeEBa U T1.A4.

[lByrnaeas MbillLa nneya - COBMECTHO CO CBOUM
aHTaroHMCTOM - TPEXI/NIAaBOM MbILLLIEM N/1eYa - obecneymBaeT
crnbaHue n pasrmbaHue npeannedns.

Hapy>XHble KOCble MbILLLbl XXMBOTa - NO3BOJISAOT Mpu
COKpaLlEeHNWN BbITANIKUBATb BO3AYX U3 NErkux. BbINOMHAIOT
paboTy, NpOTMBOMNO/OXHYIO paboTe AMadparmbl, KOTOPYHO
30€Cb HE BUAHO, TaK KakK OHa HaxoauTCs BHYTpY OprOLLHON
MOJIOCTM.

YeTbipexrnasas Mbilwua 6eapa - Kak U B C/ly4ae C BEpXHUMMU
KOHEYHOCTSIMU, YeTblpexriiaBas Mbilua 6eagpa Takxe nMeet
MbILILy-aHTaroHUCTa - ABYrnasyto Mbiwly 6eapa. Obe
crnbatoT un pasrmbatoTt 6eapo.
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SBOJIOLINSA OCaHKN — OAMH U3 BaXXHbIX acrekToB
«0CaHKM», COBEPLLEHCTBOBAHNE OMOPHO-
NBUraTeNbHON CUCTEMbI YerloBeKa B MpoLECce
WCTOPUYECKOIO Pa3BUTUS.

OcaHKa — CBOWCTBO, MPUCYLLEE TOMbKO YESI0BEKY,
NPOAYKT 3BOJIIOLMOHHOIO npolecca —
npsaMoxoxaeHnsi. OCHOBHbIMWU UCTOPUYECKUMU
BEXaMM 3BOJTIOLINM OCaHKN ABNSAOTCA:
npsiMoxoXkaeHue (2 MJIH.JIET T. H.); n3obpeTeHune
ctyna (XV Bek); MaccoBoe LIKonbHOe 0byyeHne
(XIX BeK); nosiBieHMe HOBOWM MacCOBOM
npodeccnm — oducHbIN_paboTHMK (XXI Bek).
Bblaalowmncs KaHaackum pmsmnonor bacmaaxaH
TaK OXapaKTepu3oBasl 3Ha4eHue 3Toro npoLecca



«Cpean MnekonuTatoLmx
yenosek, NpuobpeTs Koraa-
TO BEPTUKANbHYIO OCAHKY,
obnagaet Hanbonee
3KOHOMUYHbIMU
aHTUIrPaBUTALMOHHBIMU
MeXaHM3MaMW. 3aTpaTa
MbILLEYHOWN SHEPTUN MpU
3TOW, Ka3anocb 6Obl,
HanMeHee ynobHom nose,
npeaenbHO SKOHOMUYHA»

S-00pa3HbIit
MMO3BOHOYHHUK — CBOEOOPa3HbIN
aMOPTHU3ATOP
OCEBBIX

Harpy3o0kK




B npouecce 3BontoLUMn YenoBeKa NOCTENEHHO

g)OpMMpOBaJ'IVICb NPU3HaKM NPSIMOXOXKAEHUS:

a/laHCMPOBaHHAsA MOCajKa rosioBbl, S-06PasHbIN

MO3BOHOYHMK, CBOAYATas CTONa, LWMPOKUIA Ta3, LUMPOKas U
N0CKas rpyiHas KeTka, MacCKBHbIE KOCTU HMXKHUX
KOHEYHOCTEN, OPMEHTALIMS JIOMATOK BO (PPOHTANIbHOM
M0CKOCTH. S-0 Pa3HbIA MO3BOHOYHUK SB/ISIETCS
CBOEOOPa3HbIM aMOPTU3aTOPOM MPU OCEBbIX Harpy3kax. Kak
W3BECTHO, BbIAENAIOT U3rnb Bnepes B LWENHOM OTAeNNe —
LENHbIV NIOPA03, M3rMb Hasaz B rpyAHOM OTAeNne — rpyaHou
Knho3, n3rnd Brepén B NOSCHNYHOM OTAENE — MOSCHUYHbIN
NI0pA03. 3a CYET eCTECTBEHHbIX N3TMOOB YBENNYNBAETCS
MPOYHOCTb MO3BOHOYHNKA K OCEBOW Harpy3ke. [pun pe3kmx u
Yype3MepHbIX Harpy3kax Nno3BOHOYHMK KaK Obl
«CKnaablBaeTca» B S-06pa3zHyto popMy, NpeaoxpaHsst AUCKU
N CBA3KM MO3BOHOYHMKA OT TPaBMbl, @ 3aTEM pacrpaB/isieTcs
KaK NpYy>XWHa.



[MpSAMOCTOSILLNIA CKENET NO3BOMSIET YESIOBEKY NEPEABUraThbCs, B
OT/IMYME OT APYIUX XKUBOTHBIX, HA ABYX HOrax, NEPEHOCs BEC C
NATKWM Ha NepeaHnin OTAEN CTOMbI, YTO npeBpamaeT KaXAbl LWar B
yrnpaxHeHue no 6anchmpOBaHmo Harpy3ka nepenaércsa vepes
©onbLIebepLoBY0 KOCTb. TOUKa Onopbl MPUXOANUTCA Ha HOCOK
Ycunue co3naétcs axmiecoBbiM CYXOXXUIIMEM, KOTOPOE rpu
COKpaLLEHNN MbILL, NKPbl, MOAHUMAET ASATKY CBOLI,bI CTOMbl «racar»
NHEPLIMOHHbIE HArpy3Kn rnpu npuseMsieHMn, KOTopble AOCTUratoT A0
200 % Beca Tena. EcTtecTBeHHasi, cbanaHcMpoBaHHas rnocaaka
rosioBbl, NO3BOJISIET AJIMHHBIM OCSIM opbuT 6bITb 06paLEHHBIMK
BNepéa. TO OT/IMUYNTENbHbBIA NPU3HAK YesloBEKa OT ero
4yenioBeKoobpasHbIxX «cobpaTbeB», Y KOTOPbIX rO/I0Ba NoABELLEeHa
Ha 3aTbI/TOYHbIX MblLILAX (aHTpOI'IOJ'IOFVI ONpeaensaioT NoJsioXeHne
ros10Bbl MO CTPOEHMIO OCHOBAHMS Yepena W LWENHbIX MO3BOHKOB).
C6banaHcupoBaHHOE NOJIOXKEHME rOS10Bbl UCKIOYAET PaCTSHKEHUE
3aHNX CBA30K LLen N HeOb6XOAMMOCTb MOCTOSAHHOIrO Harnps>XeHusl
MbILLIL| Lew, rNaBHbIM 06pa3oM, B OT/INYME OT XKMUBOTHbIX, —
MbILULbl — BerHeM Tpaneuuun. B npouecce MCToqueCKoro
Pa3BUTUS YEOBEYECTBO MPOLLSIO C/TOXHbIN NYTb.



C pa3BUTMEM LIMBUIN3ALINM UBMEHSANTNCE TPEOOBAHUSA K OMOPHO-
ABUraTenbHOM cucteme. Ecnu apeBHUE Nioan HaXoAUIUCL U B
BEPTUKASIbHOM NN B FOPU30OHTAsIbHOM MOJSIOXKEHUN (OXOTUITUCH,
cobupanu, BoeBanu, nexanu, otapixas), To yxxe B XVII cronetuu
10 % HaceneHus BbINOAHANM cuaayyto paboty. B XXI ctonetum
4YNCO TakmMx paboTHUKOB yBennuunocb Ao 90 %. B npouecce
3BOJTOLMMN YENOBEK NMEpecTan npucnocabnmBaTbCs K OKPY>KatoLLen
cpeae u ctan npucnocabnueaTb cpeny K cebe, 1 3TO HE MOrJIO He
CKa3aTbCs Ha oCaHKe. 1306peTeHne ckaMby, CTyna (3TO BEpPOSATHO
XV BeK) CyLecTBEHHO U3MeHW10 BMOMEXaHUKY YesioBeKa,
nosiBniacb HoBas NpobneMa — «oCaHKa CUASLEro Ha CTyne»
CoBpeMeHHbIM YenoBek 60/bLUIYH YacTb CBOEr0 BPEMEHU MPOBOANUT
cuas Ha paboTe, AoMa, B TpaHCnopTe, paboTas, 0by4yasich,
OTAbIXas, oXuaas, NpuH1UMas nuily. osa «cuas», — onTUMasibHas
ONS BbINONHEHNSE KOHTOPCKOW paboTbl U o6yqum;| ABNsieTcs
TSXKKUM UCMbITAHWEM 151 OMOPHO-/BUraTeSIbHOW CUCTEMbI. MIMEHHO
B 3TOM MO3€ Yalle BCero CTpajjaeT ocaHKa. VIMEHHO AnuTeNbHas
rnosa cuas sABNSETCA NMPUYMHON 60/ B CMIMHE, U NPUYMHOM
pasnMuHbIX 3aboneBaHni. 18 Bek — BeK Maccosoro LLIKOSIbHOIO
06y4eHuns. ITOT NPOrpeCCUBHbLIN MCTOPUYECKNIA MPOLIECC UMEET U
0B60pPOTHYIO CTOPOHY



o AaHHBIM POCCMICKOrO MHCTUTYTA AETCKOM
optoneamn y 40-80 % paeTen BbISBNAIOTCS
HapyLlleHusa ocaHkn, a 'y 3 %-10 % mn3 HUX —
pa3nnyHble MCKpMBJ‘IeHVIﬂ NO3BOHOYHMKA TaK
Ha3blBaeMble LLIKOJIbHblE CKONO3bl. C pa3BnTUeEM
LIMBUIN3ALINN U3MEHSIIOTCS COAEPXXaHUe,
opraHu3auus 1 MeToabl OACKOro Tpyaa.
OducHble paboTHMKM — HOBasi MaccoBast
npodeccust, YNCNEHHOCTb KOTOPbIX COCTABNSIET
6onee 60 % Bcero paboTaroLlero HaceneHusl.
HeobxoammocTb anutenbHoro cobnoaeHus
cuasden paboyen nosbl (paboTas 3a
KOMMbIOTEPOM, C IOKYMEHTAMW, C KIIMEHTAMN)
NPVBOAUT K POCTY YncCna 3a60/1eBaHMI OMOpHO-
[BUraTe/IbHON CUCTEMbI B3POC/IOrO HaceNeHus.
Yncno Takmx 3ab6oneBaHnn HEYKIIOHHO PAcTET,
OHM MONOAEIOT M 3Ta TEHAEHUMNS!, BEPOSITHO,
COXpaHUTCs B 0603pnMOM 6y,qyu4eM.

(PPOHTANBHO PACNONOKEHHBIE NONATKK
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Good Bye...
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