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BBEOEHUE

VBaskaemsiit unrareas! Bol aepsrkure B pyrax yHu-
KaAbHYIO KHMTY. Ee aBTOpOM SIBASIETCSI 3aMedaTeAbHbIi
POCCUIICKUI HEUPOXUPYPT, BEPTE6GPOAOT, U3BECTHBIN
CHeNUAAUCT B 00AaCTU AedeHUsT 3a60AeBaHMIT IIO3BO-
HOuHMKA. AAsi cBoux manmeHTOB AOKTOP Mrops Bop-
IIEHKO pa3paboTar BhICOKO3(h(PEKTUBHYIO TPUKAAAHYIO
METOAUKY BOCCTAaHOBAEHUSI MO3BOHOYHNMKA, OCHOBAH-
HYIO Ha MEPEAOBBIX KOCMUYECKUX pPeadUAMTALMOHHBIX
TEeXHOAOTHSIX.

OcHoBHasi npob6aemMa, C KOTOPOW CTAAKMBAIOTCS
KOCMOHABThI B YCAOBUAX HEBECOMOCTH, — ITO Pe3KOe
ocrabAeHMe MBINIL, AMIIEHHBIX KaKON-AMOO HATPY3KIM:
IPaKTUIECKY AI0OO€e ABUIKEHUE AaeTcs 6e3 yCHAMit, u
B TAKMX YCAOBMSIX MbINIIBI OBICTPO TEPSIOT CBOKO CUAY
u aractuyHOCTh. Cpady mocae BO3BpalljeHNUs HA 3€M-
HYIO IIOBEPXHOCTh aCTPOHABTHI C TPYAOM MOTYT IMOIIe-
BEAUTh KOHEYHOCTSIMU, YaCTO HE MMEIOT BO3MOSKHOCTHI
IPUHATH CUASTIee MOAOSKeHMe. VX MO3BOHOYHUK CTa-
HOBUTCSI aHOMAAbHO TMOKMM, a POCT B CBSI3U C OCAA6-
AeHMEM MBINIEYHOTO KapKaca yBEAMYIMBAETCS HA He-
CKOABKO CaHTHMETPOB.

B 2005 roay AAst TOro, 94TOGBI BEPHYTh Ha 3EMAIO C
MKC poccwuiickoro yaena 10-1 arcneanum Caamskana
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[MlapunoBa, eMy HPMUIIAOCH CUIUTHh ¥ AOCTAaBUTh Ha KO-
pabAb CHenMaAbHBI «KOCTIOM IMHTBMHA». DTOT CUAB-
HO YTATMBAIOUIMI KOCTIOM, HaIIOMMHAOIMA N0 dopme
TYAOBMIE NMHTBMHA, IOMOT «CIPECCOBATH» paccaad-
AEHHOTO MCCAEAOBaTeAsl KOCMMYECKOTO IPOCTPAHCTBA,
6Aaropaps 9TOMY OH CMOT CeCThb B KPECAO KOPabAs
«Como3» u BepHYThCA Ha 3eMA0. B Hacrosmee Bpems
pa3paboTaHbl CUCTEMBI (DUBNIECKUX TPEHUPOBOK AAS
aCTPOHABTOB, KOTOPbIE MO3BOASIOT UM OBICTPO U -
(peKTMBHO BOCCTaHOBUTH M COXPAHUTh MBIIIEYHBIN KOP-
ceT MO3BOHOYHMKA, IPEAOTBPATUTH Cepbe3Hble 3a60Ae-
BaHMA OIOPHO-ABMIATEABHOTI'O amlnaparta ¥ BHYTPEHHMUX
OpraHoB. YIpasKHEHMsI AASL aCTPOHABTOB pa3pabaThiBa-
AVCh IIPEXKAE BCErO C I[EABI0 YKPemAeHMs IAy6OKux
MBIIII] COVHBI X IOAAEP>KaHNUSA OCAHKI.

B 06bI4HO SKM3HM MBI 4ACTO TAK¥Ke NMpeHeOperaem
ABVDKEHMEM VAU ABUTAEMCS HENPaBMABHO. DTO IPUBO-
AUT K TOMY, 4TO MBIIIIIbI, TOAAEPSKUBAIONUIME TO3BO-
HOYHUK B BEPTMKAABHOM MOAONKEHWM, OCAAOEBAIOT,
CTpajAaeT OCaHKa M BO3HMKAET TOHYCHO-CMAOBOM AMC-
6araHC, KOTA2 OAHA MAM HECKOABKO TPYII MBILIL CIIHU-
HBI He BKAIOYAIOTCS B MOAAEp>KaHME MOAOKEHMS TeAa.
YenroBeKk HaYMHAET MCHOBITHIBATH GOAM B CIMHE, 3aTEM
y HEro pa3BMBAOTCA 3a60AE€BaHMS NO3BOHOYHMKA U
BHYTPEHHUX OPraHOB.

Arst Toro, 4TO6BI GBICTPO M I(PHEKTUBHO UCTIPABUTH
HEeIIPaBUABHYIO OCAaHKY M CO3AaTh HAAECSKHBIN MbIIIEY-
HBIi KOpPCeT AAfA NO3BOHOYHMKa, Mrops bopmenko
IPUMEHMA KOCMUYECKME TEXHOAOTMU peabuMAUTALUM
KOCMOHaBTOB. Ero cmcrema MplmedHBIX TPEHMPOBOK
«VMHBII TO3BOHOYHUK» pa3paboTaHa C OMOPOI Ha
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duanorornyeckue TPUHOUIBI PYHKIMOHMPOBAHMUS KO-
CTHO-MBINIEYHON CUCTEMBI YeA0BeKa. MeToa momMoskeT
BaM ObICTPO U30aBUTHCS OT GOAEN B CIMHE, CO3AACT
IIO3BOHOYHMKY AOMOAHMTEABHYIO ONOPY M IpeAOXpa-
HUT €T0 OT MepPerpy3oK.

CaaboCTh MBINIL COVMHBI ¥ HENpPaBMAbHAS OCaH-
Ka — MepBONPUYMHA MHOXKecTBa 60Ae3Hell. A mocra-
HOBKa U MOAAEpP>KaHME OCAHKM — KAKY K peleHMIo
MHOTUX TPOGAEM CO 3A0POBbEM. YHUKAABHAS MO3UI[M-
OHHAafg TMMHACTMKa AOKTOpa bopmenko momosker
BKAIOYUTH B PaGOTy KOPOTKME M AAVHHBIE MBINIIbI MO~
3BOHOYHMKA, YKPENOUTh TAYOOKME MBINIbI CIIMHBI,
dopmupylomye BHYTPEeHHU KOPCET MO3BOHOYHMKA, U
o6pectn upearbHyr ocaHky. Cucrema MbINIEYHBIX
TPEHMPOBOK «YMHBIM MO3BOHOYHUK» CTPOTO (HU3NO-
AOTMYHA, VICKAIOYAeT IepeHanpsaAskeHne U CIa3MmupoBa-
HUE MBI, 4TO AeAaeT ee cOeperawleil Mo OTHOIIe-
HUIO K MO3BOHKAM M CyCTaBaM.

HaugaB peryaspro 3ammmartscsa mo metopay Mrops
Bopuienko, Bbl He TOABKO u36aBUTECH OT 3a60OAEBAHMIT
03BOHOYHMKA. HaBceraa mcue3HyT CMMITOMBI BEreTO-
COCYAUCTOM AMCTOHMM, HAAAAUTCS paboTa BHYTPEHHMUX
OPTaHOB, CHM3UTCSA MOBBILIEHHOE apTepuMarbHOE AaBAe-
Hiue. 3aHATUS MO3UIMOHHON TMMHACTUKON BOCCTAHOBSAT
TOHYC HEPBHOM CUCTEMbI, IOMOTYT U30aBUTHCS OT AMII-
HUX KMAOTPAMMOB. Y BaC yAydYLIATCHA 3pPEHME U CAYX,
ucye3HyT mpobarembl B mOAOBON cdepe. Bor mouyser-
ByeTe AerKOCTh B Ka’KAOM ABUMIKEHMM, OOpeTeTe Kpacu-
BYIO MTOXOAKY, Ballleé TEAO M AYIIa MTOMOAOAEIOT!

Xenraem Bam ycmexoB B OCBOEHUM MO3UIIMOHHOM
rumHactTukyu Urops bBopienko!
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| yacTb.
NMpobnembl ¢ NO3BOHOYHNUKOM?
JinkGe3 png naumeHTa

4YTO TAKOE OCTEOXOHAPO3?

OcTeoXOHAPO3 — 3TO OAHAa U3 CaMBIX PaCIpPoO-
cTpaHeHHbIX 6oaesneit. [locae rpumma m mpocTya
60Ab B COMHE — MepBas MPUIMHA, KOTOPAs 3aCTaBUT
Bac o6patuthcs K Bpady. Koraa msl roBopum «ocTeo-
XOHAPO3», TO UMeeM B BUAY 6OA€3Hb MO3BOHOYHUKA.
Ho ato He coBcem Tak. MoskeT Au 6bITh TTO3BOHOYHUK
6e3 ocreoxouppo3a? KonedHo — 3TO Ham MAe€aA.
A cymecTByeT 0CTEOXOHAPO3 6€3 MO3BOHOYHMKA?
Her, orBeture BbI, n omuberecs. Eme kak mosxer. 3a-
TASTHEM paau Aro6ombiTcTBa B MeskayHapoanyio Kaac-
cudpuranguio boaesueit (www.mkbl0.ru): 4ero TOABKO
TAM He HaMAelb: OCTEOXOHAPO3 Geapa M Taza, OCTeO-
XOHAPO3 IAEYEeBO, Ay4eBOM U AOKTeBOM KocTeit... He
O6yaeM 3a6uBaTh ce6e TOAOBY CKYYHBIMM Ha3BAHUAMMU
MeCT, TA€ MOJKeT Pa3BUTHCSA OCTEOXOHAPO3, — IpPeA-
NAIOCHA, HAAKOAEHHMK, MAIOCHA, GOAbIIAS ¥ MaAas
6epioBble KOCTM, KOCTM KHUCTH, OTAEABHO TOAOBKA
6eApEHHON KOCTH... AyMaro, Bbl YK€ YCTAAM OT ITOTO
nepeuncaennsa. Kocreit y 4eroBeka HM MHOTO HU Ma-
Ao — npu poskaeHun noutn 300. OcreoxoHAPO3 WO-
3BOHOYHMKA MAET OTAEABHOI CTPOKON M MMeET CO6CT-
BeHHBIN KOA. [IoaToMy mpaBuAbHee ymOTPEOASITH ITH
ABa TepMMHA MMEHHO BMeCTe.




4YTO TAKOE OCTEOXOHAOPO3?

@ Ho moCKOABKY C OCTEOXOHAPO3OM HAAKOAEHHMKA
B OOBIAGHHOI SKM3HM HUKTO HE BCTPEYAACH, 2 O Ae-
YeHUM OCTEOXOHAPO3a MO3BOHOYHMKA PEKAAMa TOABKO
Y TBEPAUT, IIOITOMY 3AECh M Ceif9ac OCTEOXOHAPO3 AAS
Hac OyAeT MMEHHO GOAe3HBIO MO3BOHOYHMKA: PO3HBIM,
XUTPHIM, CAMBIM PAaCIPOCTPAHEHHBIM, a TAABHOE — MH-
TepecHbIM 3a60AeBaHUEM.

XoTs 3a py6esKOM Bbl OCTEOXOHAPO3a MO3BOHOYHM-
Ka MOYTM HE BCTPETUTE — TaMm OOBIYHO TOBOPST
«CIIOHAMAE3 Y, «AeTeHepaTuBHAsi 60AE3Hb AUCKOBY, 4TO
6amke k cytu. Ho Tpaamium Hapo yBaskaTh, a AAL
POCCHUIICKOTO Tpa>kAaHMHA OCTEOXOHAPO3 KaK-TO IIO-
HATHEe U GAVIKeE.

Mrax, BaM cOOOImMAM, YTO y BaC OCTEOXOHAPO3
IIO3BOHOYHMKA. Bce 3HAIOT, 4TO aNDeHAMOUT — 3TO
BOCIIaAeHNME allleHAMKCa, TeaTUT — 4YTO-TO C Ieye-
HbIO. A TOWAM COPOCH, YTO TaKOe OCTEOXOHAPO3?
[TpuBeAy TMOMYHBIE OTBETHI OOBIYHBIX AKOAEN: «DTO
Koraa 6oaut cnmHa...»; «Hy, koraa cnuny mepecek-
A0...»; «DTO YTO-TO C MO3BOHOYHUKOM...»; «Y MeHS U
y MOWX POAMTEAEN 3TO TOYHO eCTb...». Bor rak. Hu-
KaKOI'O IIOHATHUSA O TOM, 4TO yallje BCero IPMBOAUT Ha
GOABHUYHBINA AVICT M «C YeM OCTEOXOHAPO3 eAsaT». [lo-
npo6yem paszobpaTbcs BMecTe. Kak n3BecTHo, 1106071
MEAMIIMHCKMI TEePMMH, KOTOPBIM OKaHYMBAETCA Ha
«-03», O3HaYaeT AereHepalyio ONpeAeAeHHOTO Oopra-
Ha. AereHepanus — 3TO mpoiecc, O6paTHBIN pereHe-
panumu, MAM BOCCTAHOBAEHMIO. XpsAL] Ha MEPTBOM, HO
SKMBYYeM CpPeAV Bpadell AaTMHCKOM f3bIKe — XOHJpo.
Kax roBopmua nsBecTHslit IoMopucT: «ITO C 4eAroBeKOM
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BOPLUEHKO U.A.

HUM AeAall, OH YINOPHO @OA3eT Ha
krap6ume». CrapeHme opraHu3ma
HauMHaeTcsa yske B 1serymue 30 aer,
a y KOro-TO — ¥ MOPaHblIe, ITOITOMY
M AeTeHepauus XpAma — XOHIPo3 —
Hens36eskHa, KaK HM KPYTHM U Kakue
A€KapcTBa HM MNOKymail B amTeke.
B meaunuue cymecTByerT MNOHATHUE
oprana-mumenu. OCTe0OXOHAPO3 Ije-
AUTCSI B ME3KIIO3BOHKOBBIN AVMCK, pac-
MOAOJKEHHBIT MEKAY MO3BOHKAMMU
(O‘IGHb, MEKAY HpO‘H/IM, CAOJKHBIMU U
KPACUBBIMYU KOCTOYKAMU — OCTMEO Ha
AAQThIHY), KOTOPbIE TOJKE YIaCTBYIOT
B 60ae3un. [Toaydaem camyio 94TO HM HA €CTh MaTeMma-
tuky: OCTEO+XOHAPO+0O3=0CTEOXOHAPOS.
Bor takas «popmyara 3A0poBbsi», mOYTH KaGGAAUCTI-
YecKoe 3aKAMHaHMe. Pemns 310 ypaBHEHME C YEThIPb-
Msi HEM3BECTHBIMU, Bbl MOAyYMTe u3baBAeHME OT 6O-
Ae3uu. Haperocs, 9TO K KOHIY KHUTHM BaAM 3TO YAACTCS
¥ Bbl CMOJKeTe 06pecTu O6€elaHHOe CYACThE.
[TO3BOHOYHNUK MOKHO CYMTATH CAMBIM BasKHBIM Op-
ranom. [Iposeanre mpocroii arcnepument. [lompocure
JeThIpexAeTHETO peGeHKa HapucoBaTh yeroBedka. C ve-
ro oH HauHetr? [IpaBMABHO — C BEPTMKAABHONM MAAOYKMH,
KOTOpas U OAMIETBOPSET MO3BOHOYHMUK. VI TOABKO TO-
TOM MOAPUCYET PYYKM, HOXKKM, 3a4EM-TO OTYPEIMK —
IIOAYYMTCS AOATOSKAAHHBIA YeroBedek. BorT ara mepsas
IaAOYKa Y4aCTBYeT B AFOOOM ABVIKEHWM YEAOBEKA, AAsKe
BO BPEMsI KPEIKOTO CHAa. A caMoOif aKTMBHOM 4aCThIO MO-
3BOHOYHMKA SIBASIETCSI MESKIIO3BOHKOBBIN AMCK.

Puc. 1



4YTO TAKOE OCTEOXOHAOPO3?

AAs Tex, KOMy BakHAa TePMMHOAOTMYECKAS TOY-

HOCTH, XOUYy MOSICHUTh — MMEHHO MEe>KIIO3BOHKO-
BbI/i, IOTOMY 4YTO A€XMUT MeKAY mo3BoHKamu. U yk
HUKAK He Me>KIMO3BOHOYHBIN.

CaMI/I IDOHMMaeTe, 4YTO MO3BOHOYHMKM AdZKE pOAHbIX
OpaTheB HMKAaK He CBS3aHBl MEKAY CO00i — ecan
TOABKO OHM He cuaMcKue GanmzHerpl. UTOObI HEe YCAOK-
HATh cebe >KU3Hb, 6YAEM AaAbllle TOBOPUTH MPOCTO
«AVICK» ¥ 3HATh, YTO ITO — TOT CaMblil OPraH, KOTO-
pBIN AEKUT MEXKAY IO3BOHKAMM, HE AAeT HaM POBHO
CMAETH, C BO3PACTOM CTapeeT, MOKET GOAETh, IIOAHO-
CTBIO B OTBETE 33 OCTEOXOHADPO3, HYIKEH M B3POCABIM,
Y AETSIM, ¥ TaK AAA€E — MOSKHO AOATO NPOAOAIKAT...

XoTs 10 BHENIHEMY BUAY MEKIO3BOHKOBBIN AMCK CO-
BEPLIEHHO HE3aMbICAOBAT, ITO HE IMPOCTO KYyCOK XPSAlIa.
AAst TOro 4TOGBI TPOYHO COEAVHSATH MO3BOHKM, AVCK
VIMEET MHOYKECTBO KPYTOBBIX CBSI30K, MEPENAETAIOMMXCS
MeRAY coboit u ob6pasyomux GubposHoe kKoabno. Ho
OHO He MOJKET CMSTYMUTh BCE YAAPHI M TOAYKHU, KOTOpPbIE
VICTIBITBIBAET IIO3BOHOYHMK IO HAllell MMAOCTH. DTy pa-
GOTY BBIOAHSIET IEHTPAAbHAS 4aCTh AMCKA — SAPO.
C BMAY OHO TOXO3KE Ha CTYAEHb, IOITOMY TaK M Ha3bIBa-
eTCsi — CTYAEHMCTOE, MAM IIYABIIO3HOE, Apo. OHO co-
XPaHUAOCh KaK OCTaTOK IepPBUYHOM
XOPABI — MPEANIECTBEHHNKA MO3BOHOY-
HMKA y 3apoAbimia. B siape maxoaurcs
OYE€Hb MAAO KAETOK ¥ 95% cocraBasieT
MEKKAETOYHOE BEIeCTBO, CHOCOGHOE
HabyXxaTbh M YAEPKUBATH B ce6Ge BOAY.
[ToaTomy SIADO AMCKA OYeHb YIPYTO U  Puc. 2
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Puc. 3

XOpOIIO aMOPTMU3UPYeT HATPY3KH, Ie-
peparomyecs Ha T03BOHOYHMK. Ho
VIMEHHO 3Ta 4acCTh AMCKa SBASETCS €ro
axmarecosoit mstoit. Kak B Aro6om
Xpsie, B AMCKe HeT KPOBEHOCHBIX CO-
CYAOB, TIO3TOMY €TI0 KAETKM BBIHYSKAE-
Hbl NUTaThCA 3a cueT Auddy3unu, TO
€CThb BIMTBHIBAHUSA IUTATEABHBIX Be-
I[eCTB M3 COCEAHUX MO3BOHKOB. JTO
OYeHb MEAAEHHBIN IPOIeCC, U €CAU ero
HapyILIUTh, TO ¥ TaK HEMHOTOYMCAEH-
Hble KAETKM SIAPA 3aMeAASIIOT 06pa3o-

BaHJE MEKKAETOYHOTO «CTYAHS» MAM U BOBCE TMOHYT.
SIApO TepsieT BOAY, YCBIXaeT, BBICOTA AVMCKA YMEHbIIaeT-
Csl, M TOTAQ BCE YAAPBI CYABOBI MEPEAAIOTCS HANPIMYIO
Ha (pu6PO3HOE KOABIIO, KOTOPOE AO IOPbI AO BpPeMEHM
TEpnuT, a MOTOM TpecKaeTca. B 3TOT 3HaMeHaTeAbHBIN
MOMEHT pa3paercs rpomkoe «Ait!» u deroBeyek moHMMa-
€T, YTO BHYTPHM YTO-TO CAYYMAOCH, & €O BEAMYECTBO OC-
TEOXOHAPO3 OTKPBIBAET HOBYIO MCTOPMIO GOAE3HIL

/

PE3IOME:

® OCTEOXOHAPO3 MO3BOHOYHMKA HAYMHAETCH C NOPaxXeHns
MEXMO3BOHKOBOr0 AMCKa.

® OCTEeOX0OHAPO3Y NO3BOHOYHMKA NPEALLIECTBYET NOCTENEHHARA
6eccrMMnTOMHas NoTeps XUaKOCTY B ANCKE.

® OcTpas 60/b B CNMHE, Kak NpaBWio, CBs3aHa C NosBeHEM
TPELWMHbI B MEXNO3BOHKOBOM AMCKE.
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NMNOYEMY BOJIUT CIMNUHA?

XOoTsi 0CTEOXOHAPO3 MO3BOHOYHMKA — caMmasi 4ac-
Tas npudnHa GOAEN B CIMHE, HO He €AMHCTBEHHAS, 110
KOTOPOJ MOYKHO «CHUAETh HA GOABHUIHOM AMCTE» U UC-
KaTh oTBeT Ha Bompoc: «Ilouemy 3TO CAyYMAOCH CO
MHOIP?» BOAb B cliMHe — OTpaskeHue Cepbe3HOTO He-
6AaromoAy4usi, npuieM 6G0A€3Hb MOJKET OBITh COBCEM
He CBsi3aHa C MO3BOHOYHUKOM. CyIecTByrOT TaK Ha3bl-
BaeMble OTpaskeHHble GOAM, KOTAA UCTOYHUK OOAM HE
oco3HaeTcst, a 60Ab — Kak NPaBUAO, B CUAY aHATOMMU-
YeCKOTO CTPOEHUSI — OTAAET», AU — KaK BbIpaska-
I0TCSL Bpauu — MPPAAMMPYET B COCEAHVE aHATOMUYE-
ckue o6aractu. Hanpumep, nadaprr Mmorapaa croco-
6eH TMPOSBASTHCSI TOABKO GOABIO B I'PDYAHOM OTAEAE
IIO3BOHOYHMKA, 4 BOCIAAEHHBIN alleHAUKC, KOTOPHIN
BBIPOC HE B TUIIMYHOM MECTE, a, K IPUMepY, 3a Gproiuu-
HOVI, MOKET BbI3bIBATh GOAb HE TOABKO B JKMBOTE, HO U
B mosichuie. Takue caydyau, CBSI3aHHbIE C HEOTAOIKHOI
MEAUIMHOM, KaK NMPaBUAO, HE MPEACTABASIOT TPYAHO-
CTU AASL Bpadyeil B ONPEAEAEHUU OCTPOM MATOAOTHH.
AvarHos ocTeoXOHApPO3a MO3BOHOYHMKA B TAKUX CAY-
Yasx MOCTABAT, UCKAIOYMB BCE APYTME NPUINMHBI GOAEN.

TF'opaspo vamie IPUXOAUTCS BCTPEYATHCS C CUTYaALU-
eif, KOrAa npuyrHa 6OAeN CBSi3aHA C CAMUM IIO3BOHOY-
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