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BBEOEHUE

VBaskaembiit unratean! Bol pAepskute B pyrax yHu-
KaAbHYIO KHUTY. Ee aBTOpOM sIBAsieTCA 3aMedyaTeAbHbIN
pPOCCUIICKUIT HEMPOXUPYPT, BEPTEOPOAOT, U3BECTHDIN
CHenMaAUCT B 00AaCTM AedeHMsI 3a60OAEBAHMIT IIO3BO-
HoyHMKa. AAsS cBOMX manueHTOB AOKTOp Mrops Bop-
IEHKO pa3paboTar BHICOKOA(D(ERTUBHYIO IPUKAAAHYIO
METOAMKY BOCCTAHOBAEHMS NMO3BOHOYHVKA, OCHOBAH-
HYIO Ha [MEePEAOBBIX KOCMUYECKUX PeadUAUTALUOHHBIX
TEeXHOAOTMSIX.

OcHoBHasi mpo6aeMa, C KOTOPOi CTaAKMBAIOTCSH
KOCMOHABTHI B YCAOBUSAX HEBECOMOCTM, — 3ITO pPe3KOe
ocAaGAeHNe MBI, AVIIEHHBIX KaKOi-AMGO HATPy3Ku:
IpPaKTHIeCKU AI0OOe ABVIKEHVE Aaercst 6e3 yCuAuit, u
B TaKMX YCAOBUSX MBIUIIbI OBICTPO TEPSIOT CBOK CUAY
u dracTuyHOoCTh. Cpasy mocae BO3BpalljeHUs HA 3eM-
HYIO TIOBEPXHOCTHh ACTPOHABTHI C TPYAOM MOTYT IOlIe-
BEAUTh KOHEYHOCTSMM, YaCTO HE MMEIOT BO3MOSKHOCTH
IPUHATH CUASYee MOAOKeHue. VIX MO3BOHOYHMK CTa-
HOBUTCSI aHOMAAbHO TMOKVM, a POCT B CBSI3U C OCAa6-
A€HJEeM MBIIIEYHOTO KapKaca yBeAMdYMBaeTCH Ha He-
CKOABKO CaHTMMETPOB.

B 2005 roay aast Toro, 4To6bl BepHYTh Ha 3EMAIO C
MKC poccmitckoro 4aena 10-i1 axcneanmym Caanmskana



BOPLLEHKO U.A.

Ilapumosa, eMy NpUIIAOCH CHIMTh M AOCTaBMUTh Ha KO-
pabAb CIenMaAbHbBI «KOCTIOM IMHIBMHA». DTOT CUAB-
HO yTATMBAIOMMI KOCTIOM, HallOMMHAOmMN 0 (opme
TYAOBMIE NMHIBYHA, IOMOT «CIPECCOBATh» paccaal-
AEHHOTO MCCAeAOBaTeAsl KOCMMYIEeCKOTO IPOCTPAHCTBA,
6Aaropaps aTOMy OH CMOT CEeCTb B KPeCAO KOpabas
«Cor3» u BepHYThCS Ha 3eMAl0. B Hacrosmee Bpems
pa3paboTaHbl cuCTeMbl (PU3NIECKUX TPEHUPOBOK AASL
aCTPOHABTOB, KOTOPBIE NMO3BOASIOT MM OBICTPO ¥ 3¢-
(peKTHMBHO BOCCTAaHOBUTH U COXPAHUTDH MBIMIEYHBIN KOP-
CeT MO3BOHOYHMKA, IPEAOTBPATUTD Cepbe3Hble 3ab0Ae-
BaHM ONOPHO-ABUI'AaTEABHOTO amapaTta ¥ BHYTPEHHMUX
OpraHoB. YIpasKHeHNs AASL aCTPOHABTOB pa3pabaTbiBa-
AVCh TIPEKAE BCErO C IEABI0 YKPEHAEHMS T'AYyOOKMX
MBIIII CIOVMHBI ¥ MOAAEP>KaHNUA OCAaHKM.

B 006br4HOM KM3HKM MBI 4aCTO TakKe mpeHeOperaem
ABVDKEHMEM MAM ABUTAEMCS HEeNPaBMABHO. DTO IPUBO-
AUT K TOMY, YTO MBIIIIEI, IOAAEPSKMUBAIOMME O3BO-
HOYHMK B BEPTMKAABHOM IIOAOJKEHWM, OCAaGeBaoT,
CTpaAaeT OCaHKa ¥ BO3HMKAeT TOHYCHO-CHMAOBOM AMC-
6anaHC, KOTAA OAHA MAM HECKOABKO IPYIIN MBI CIIN-
HBl He BKAIOYAIOTCSA B MOAACPIKAaHME NMOAOXKEHNS TeAa.
YeroBek HauMHAET MCHBITHIBATH GOAM B CIMHE, 3aTEM
y Hero pa3BMBAIOTCA 3a00AEBAHMA MO3BOHOYHUKA U
BHYTPEHHNUX OPTaHOB.

Anst Toro, 4T06b! 6BICTPO U IPPERTUBHO UCIPABUTH
HeTPaBUABHYIO OCAHKY M CO3AATh HAAESKHBIN MbIIIEd-
HBIJI KOpCeT AASl NMO3BOHOYHMKA, Jrops bopmenko
IPUMEHNMA KOCMMYECKME TEXHOAOTUM peabuANTALUN
KOCMOHABTOB. Ero cmucrema MbIIIEYHBIX TPEHUPOBOK
«VMHBII TTO3BOHOYHMK» pa3paboTaHa C OIOPOI Ha



BBEOEHUE

(usnorornyeckue NPUHLUIBL! PYHKIMOHUPOBAHUSA KO-
CTHO-MBIIIEYHOM CUCTeMbI YeAoBeKa. MeToa momoskeT
BaM OBICTPO M36aBUTHCS OT 6OAEH B CIMHE, CO3AACT
IIO3BOHOYHNUKY AONOAHMTEABHYIO OIIOPY ¥ IpeAOXpa-
HUT €ro OT Ieperpy3oK.

Caa6oCTp MbIIIL, COMHBI M HENpPaBUAbHAs OCaH-
Ka — [epBONIPMYMHA MHOKeCTBa 60oae3Heif. A mocta-
HOBKa ¥ MOAAEp>KaHMe OCAaHKM — KAIOY K PelIeHNIO
MHOTHUX NPOGAEM CO 3A0POBbEM. YHMKAABHAS [O3UIIN-
OHHaf TMMHACTHKAa AOKTOpa bopmeHnko momoskeT
BKAIOYUTH B paGOTy KOPOTKME U AAMHHBIE MBILIIBI 10-
3BOHOYHMKA, YKPENMUTh TIAYyOOKME MBIUIIbI CINHbI,
dopmupyommue BHyTPEHHN KOPCET NO3BOHOYHMKA, U
obpectn mAearbHyIO OcaHky. Cucrema MbIIIEIHBIX
TPEHMPOBOK «YMHBII MO3BOHOYHUK » CTPOTO (PMU3MO-
AOT'MYHA, VICKAIOYAeT IepeHalpssKeHNe U CIa3MupoBa-
HMe MBIIII], YTO AeAaeT ee cOeperamomeil MO0 OTHOIIe-
HMIO K IIO3BOHKAM U CyCTaBaM.

HauaB peryagapHo 3aHumatscsa mo mMeToAy Mropsa
BopuieHko, Bbl HEe TOABKO 136aBUTECH OT 3a60AEBaAHMI
no3BoHOYHMKa. HaBceraa ucue3HyT cuMMITOMBI BereTo-
COCYAMCTON AMCTOHWM, HAAAAUTCS paboTa BHYTPEHHUX
OpPTraHOB, CHM3NTCS IOBBIIIEHHOE apTepuaibHOE AaBAe-
Hye. 3aHATHUA NO3UIMOHHON TMMHACTUKOM BOCCTAHOBAT
TOHYC HEPBHO CHCTEMBI, TIOMOTYT M30aBUTHCA OT AVII-
HUX KMAOTPAaMMOB. Y BacC yAydIIaTCA 3PEHUE U CAYX,
MCYe3HYT npo6AeMBl B TOAOBOI cdepe. Bor mouyscr-
ByeTe AErKOCTb B Ka’KAOM ABIIKEHMM, oOpereTe Kpacu-
BYIO IIOXOAKY, Ballle TEAO ¥ AylIa IOMOAOAEHoT!

XKenraem BaM ycmexoB B OCBOEHMM MO3UIMOHHO
rumaactuky Mrops Bopuenxko!



| yacTb.
NMpo6nembl ¢ NO3BOHOYHUKOM?
JInkbGe3 onga nauueHTa.

4YTO TAKOE OCTEOXOHAOPO3?

OCTeoXOHAPO3 — 3TO OAHA M3 CaMbIX paclIpo-
cTpaHeHHbIX Goae3Heit. Ilocae rpumma m mpocTya
60Ab B CIMHE — mepBas NPUYMHA, KOTOPas 3aCTaBUT
Bac o6patutbcs K Bpady. Koraa mbr roBopum «ocreo-
XOHAPO3», TO UMEEM B BUAY GOAE3Hb MO3BOHOYHMKA.
Ho aro e coBcem tak. MoskeT Ay GbITH TO3BOHOYHUK
6e3 ocreoxonpposa? KonedHo — 3TO Ham mnaeaa.
A cymecTByeT 0CTEOXOHAPO3 6e3 MO3BOHOYHMKA?
Her, orBeTure Bbl, M ommnberech. Eme kak mosxer. 3a-
TAsiIHEM paan AroGonbiTcTBa B MeskayHnapoanyio Kaac-
cudpuranuio boresueit (www.mkb10.ru): 4ero TOABKO
TaM He HalAEllb: OCTEOXOHAPO3 GeApa M Tasa, OCTeo-
XOHAPO3 IA€YEeBOJ, Ay4eBOi M AOKTeBOM Kocteil... He
O6yaem 3a6uBaTh ce6e TOAOBY CKYYHBIMM HAa3BAHUSAMMU
MeCT, TA€ MOJKET Pa3BUThCSI OCTEOXOHADPO3, — IPEA-
IIAIOCHA, HAAKOAEHHMK, NAIOCHA, GOAbBIIAsS ¥ MaAas
GeproBBIE KOCTM, KOCTU KUCTH, OTAEABHO TOAOBKA
6eApeHHO KOCTH... Aymaro, Bbl YK€ YCTAAM OT 3TOTO
nepeuncaenus. Kocreit y yeroBeka HM MHOTO HM Ma-
Ao — npu poskpeHun nodtu 300. OcreoxoHApPO3 HO-
3BOHOYHUKA MAET OTAEABHON CTPOKON U MMEET CO6CT-
BeHHBIN KOA. [JoaTomy mpaBuabHee yIOTPEOASTH ITH
ABa TepMMHA MMEHHO BMeECTe.
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4YTO TAKOE OCTEOXOHAPO3?

@ Ho nocKOABKY ¢ OCTEOXOHAPO3OM HAAKOAEHHMKA

B OGBIAGHHOM JKM3HM HMKTO He BCTPEYAACH, & O Ae-
YeHNM OCTEOXOHAPO3a MO3BOHOYHMKA PEKAaMa TOABKO
M TBEPAMUT, MOITOMY 3A€Ch M CE9ac OCTEOXOHAPO3 AAS
Hac OyAeT MMeHHO GOAe3HBIO MO3BOHOYHMKA: 'PO3HBIM,
X]/IprIM, CaMbIM paCHpOCTpaHeHHbIM, a TAaBHOEe — UH-
TepecHbIM 3a60AeBaHMEM.

Xors 3a py6esKOM BBl OCTEOXOHAPO3a [O3BOHOYHM-
Ka IIOYTHM He€ BCTPETUTE — TaM O6bI‘IHO rOBOPAT
«CIIOHAMAE3», «AeTeHepaTuBHAsA GOAE3Hb AMCKOBY», YTO
6amke Kk cytu. Ho Tpapmnmmm Hapo yBaskaTh, a AAA
POCCHUIICKOTO TPaskAaHMHA OCTEOXOHAPO3 KaK-TO IO-
HsTHee U OAVIKe.

Urak, BaM coO6muAy, 9TO y BaC OCTEOXOHAPO3
O3BOHOYHMKA. Bce 3HAIOT, 4YTO ANNEHAMIOUT — 3ITO
BOCIIaA€HMe alNleHAMKCa, FelaTUT — 4YTO-TO C Iede-
HbIO. A TONAM CIPOCH, YTO TaKOe OCTEOXOHAPO3?
HpI/IBeAy TUIINIHBIE OTBETbI O6I)I‘{HI)IX AIOAEI‘/JIZ «JTO
Korpa 6oamt couna...»; «Hy, koraa cumuy mepecek-
A0...»; «DTO YTO-TO C MO3BOHOYHUKOM...»; «Y MEHI 1
y MOMX POAMTEAEN 3TO TOYHO eCTh...». Bor Tak. Hu-
KaKOTrO IOHATUA O TOM, 4TO 4alje BCEro IPMUBOANUT Ha
GOABHMYHBIN AUCT U «C 4€M OCTEOXOHAPO3 eAsaT». ITo-
npobyem pasobpatscs Bmecte. Kak n3BecTHO, 1106001
MeAMIIMHCI{Mﬁ TE€PMUH, KOTOprﬁ OKaH4YMBAE€TCA Ha
«-03», O3Ha4YaeT AeTeHepaluio ONPEeAeACHHOTO opra-
Ha. AereHepanus — 3TO IPOILECC, OOPATHBIN pereHe-
pauun, MAM BOCCTAaHOBAEHUIO. XpHH], Ha MepTBOM, HO
SKUBY4YEM CpPeAM Bpadell AATMHCKOM fA3bIKe — XOHIPO.
Kax rosopua n3sectreni roMmopuct: «9T0 ¢ 4eroBeKOM
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HU AeAall, OH YIOPHO MOA3ET Ha
krapOume». Crapenue opranmsma
HaunHaercs yxke B userymue 30 aer,
a y KOro-TO — ¥ TOPaHblile, MO3ITOMY
U AereHepanus xpsma — XoHIpo3 —
Heu30eKHa, KaK HUM KPYTU M Kakue
AeKapCcTBa HM TOKymail B anTeke.
B meaunuue cyuiecTByeT IOHSATHE
opra"a-mumenn. OCTe0OXOHAPO3 Ije-
/ \ AUTCSI B MEKIIO3BOHKOBBIN AUCK, Pac-
MOAOKEHHBIl MEXKAY IMO3BOHKAMM
(oueHb, MEKAY TPOYMM, CAOKHBIMU U
KPACUBBIMM KOCTOYKAMU — OCMEO Ha
AATBIHNU), KOTOPbIE TOYKE Y4aCTBYIOT
B 60ae3uu. [Toayuaem camyio 4TO HM Ha €CTh MaTeMa-
tuky: OCTEO+XOHAPO+03=0CTEOXOHAPOS.
Bot Ttakas «popmyra 3A0pOBbSY», MOYTH KaGOAAUCTH-
JyecKoe 3aKAmHaHue. Pemys 97O ypaBHEHME C YEThIPb-
Msi HEM3BECTHBIMM, Bbl MOAY4YUTE U3baBAeHNE OT 6O-
Ae3nn. Haperoch, 94TO K KOHIIy KHUTY BaM 9TO YAACTCS
U Bbl CMOJKeTe 06pecTy 06GelaHHOe CYaCTbhe.

Puc. 1

ITo3BOHOYHMK MOJKHO CYMTATh CAaMbIM Ba’KHBIM Op-
ragoM. IIpoBeanre mpocroit akcnepument. [lompocure
JeThIpeXAeTHerO peGeHKa HapyucoBaTh dyeroBedka. C de-
ro oH HauHeT? IIpaBMABHO — C BepPTHKAABHON MAaAOYKH,
KOTOpas M OAMIETBOpPsieT IO3BOHOYHMK. JI TOABKO mO-
TOM IOAPHCYEeT PY4YKM, HOXKKM, 3a4eM-TO OT'ypPeUMK —
MOAYYNTCA AOATOKAAHHBIA 4eAroBedeK. Bor ata mepsas
IIaAOYKa y4acTBYeT B AIOGOM ABVIKEHWN YEAOBEKa, AasKe
BO BpeMsl KPEmKOro CHa. A camoif aKTMBHOI 4aCThIO MO-
3BOHOYHJKA fIBASETCSA MEKIIO3BOHKOBBINM ANCK.
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4YTO TAKOE OCTEOXOHAPO3?

@ AJ\H T€X, KOMYy BaXHa TEPMMHOAOIrn4YecCkKasa To4-
HOCTb, XO4y NOJACHUTD — MMEHHO MEJKIIO3BOHKO-

Bblﬁ, IIOTOMY 4YTO AEXKHUT MEXKAY ITO3BOHKaMMU. | YK
HUKAK He MeSKII03BOHOYHBIN.

Camu noHumaere, 4TO MO3BOHOYHUKM AAKE POAHBIX
O6paTbeB HMKAK HE CBI3aHbI MEXKAY C000il — ecAu
TOABKO OHM He cMaMcKue GAm3sHelnsl. YToObI HE YCAOK-
HATh ceGe >KM3Hb, OYAEM AaAblile TOBOPUTH MPOCTO
«AMICK» ¥ 3HaTh, YTO ITO — TOT CaMblif OpraH, KOTO-
pBIfi A€KUT MEXAY MO3BOHKAMM, HE AdeT HaM POBHO
CUAETh, C BO3PACTOM CTapEEeT, MOKET GOAETh, IIOAHO-
CTBIO B OTBETE 34 OCTEOXOHAPO3, HYKEH U B3POCABIM,
¥ AETSIM, M TaK AaAe€e — MOJKHO AOATO MPOAOAKATH...

XoTs O BHEUIHEMY BMAY MEKIIO3BOHKOBBIN AVMICK CO-
BEPIIEHHO HE3aMbICAOBAT, 3TO HE MPOCTO KYCOK XPsIa.
Aast Toro 9TOGBI MPOYHO COEAMHSTH IO3BOHKM, AMCK
VIMEET MHO3KECTBO KPYTOBBIX CBSI30K, IE€PENAETAOLUXCS
MeRAY co6oit u obpasyomux GubéposHoe Koabno. Ho
OHO He MOJKET CMSATYUTH BCE YAAPBI M TOAYKH, KOTOPbIE
VICTIBITHIBAET MO3BOHOYHMUK MO HALIEH MUAOCTU. DTy pa-
GOTY BBINIOAHSIET IEHTPAABHAS YaCTh AMCKA — SIAPO.
C BMAY OHO MOXOJKE HA CTYAEHb, IOITOMY TaK ¥ HA3bIBa-
eTCsi — CTYAEHMUCTOE, MAU MYAbIO3HOE, fApo. OHO co-
XPaHMAOCh KaK OCTATOK T€PBUYHON
XOPABI — TIPEALIECTBEHHMKA TO3BOHOY-
HMKa y 3apoAbiuia. B siape Haxoaurcs
04eHb Maro KAeTok M 95% cocraBaser
MEKKAETOYHOE BEIeCTBO, CIOCOOGHOE
HabyxaTbh M YAEPKUBATH B ceGe BOAY.
[Toaromy SIAPO AMCKa OY€Hb YIPYTO M  Puc. 2
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Puc. 3

XOpOIIO aMOPTU3MPYET HArPy3KM, IIe-
peparomuecs Ha m03BOHOYHMK. Ho
MMEHHO 3Ta 4acCTb AMCKA SABASETCH ero
axmanrecoBoit maroit. Kax B aro6om
Xpsle, B AUCKe HeT KPOBEHOCHBIX CO-
CYAOB, TIO3TOMY €TO KAETKM BBIHYKAE-
HBl IINTATBCA 3a cyeT AUPPy3uu, TO
eCThb BIMTBIBAHMA INUTATEABHBIX Be-
IeCTB M3 COCEAHNUX IIO3BOHKOB. DTO
OYeHb MEAAEHHBIN IIPOLECC, ¥ eCAM ero
HapyWNuTh, TO M TaK HEMHOT'OYMCAEH-
HblE KAETKM SIAPa 3aMEAASIOT 06pa3o-

BaHUE MEKKAETOYHOTO «CTYAHS» MAM U BOBCE TMOHYT.
SIaApo TepseT BOAY, yCbIXaeT, BBICOTA AMCKA yMEHbIIAeT-
Csl, M TOTA@ BCe yAApbl CYABOBI IIEPEAAIOTCS HANPAMYIO
Ha (uOPO3HOE KOABIIO, KOTOPOE AO IOPbI AO BPEMEHM
TepPIUT, a IIOTOM TPecKaeTcsA. B 9TOT 3HaMeHaTeAbHBIN
MOMEHT pa3AaeTcs rpoMkoe «Aitl» 1 4earoBedek MOHMMA-
€T, 4TO BHYTPU 4YTO-TO CAYYMAOCH, & €IO BEAMYECTBO OC-
TEOXOHAPO3 OTKPBIBAET HOBYIO MCTOPMIO GOAE3HI.

-

PE3IOME:

° OCTeOXOHﬂDOS MO3BOHOYHMKA HAYMHAETCA C nopaxeHund
MEXMNO3BOHKOBOIo aAncka.

° OCTeOXOHﬂ,DOSy NMO3BOHO4YHMKaA NpeawecTByeT NocTerneHHan
beccumnToMHas norepd XnakocTtn B ANCKeE.

[ ] OCTpaQ 60/b B CAMHE, Kak npasuio, CBA3aHa C nNoaBIeHnem
TPELWMWHbBI B MEXMO3BOHKOBOM AVCKE.

~
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NMO4YEMY BOJIUT CIMMNHA?

XoTst OCTEOXOHAPO3 MO3BOHOYHMKA — caMmasi 4ac-
Tas mpuuMHa GOAel B CIMHE, HO HE €AMHCTBEHHAs, 1O
KOTOPOJ MOSKHO «CUAETh Ha GOABHUYIHOM AMCTE» ¥ MUC-
KaTh OTBeT Ha Bompoc: «Iloyemy 3TO CAyYMAOCH CO
mMHOI?» BoAb B cimHe — OTpaskeHMe CepPbe3HOTO He-
6AaromoAyunsi, mpmiem 60A€3Hb MOXKET ObITh COBCEM
He CBSI3aHa ¢ MO3BOHOYHMKOM. CyleCTBYIOT Tak Ha3bl-
BaeMble OTPaskeHHble GOAM, KOTAA UCTOYHUK GOAU HE
0CO3Haercs, a 60Ab — KaK MPaBUAO, B CUAY aHATOMM-
YeCKOTO CTPOEHUSI — OTAAET», UAM — KaK BbIpaska-
I0TCS BpauyM — MPPAAUMPYET B COCEAHME AaHATOMMUYE-
ckue o6ractu. Hanpumep, nudaprt Mmorapaa crooco-
6eH NpPOSIBAATBCS TOABKO OGOABIO B TPYAHOM OTAEAE
IO3BOHOYHMKA, & BOCIAAEHHbIN ANMEHAUKC, KOTOPBIi
BBIPOC HE B TUIIMYHOM MECTE, a, K IPUMepy, 3a Gproum-
HOJ1, MOSKET BbI3bIBATh OOAb HE TOABKO B JKMBOTE, HO U
B nosicanie. Takue caydan, CBSI3aHHbIE C HEOTAOKHOM
MEAUIMHOM, KaK NPABUAO, HE IPEACTABASIOT TPYAHO-
CTU AASL Bpaveil B ONPEAEAEHUM OCTPON MATOAOTHUM.
AMaros ocTeoXOHAPO3a MO3BOHOYHMKA B TAKUX CAY-
Yasx MOCTABAT, UCKAIOYMB BCE APYTUe MPUIMHBI GOAEIL.

T'opasao 4aie IPUXOAUTCS BCTPEYAThCS C CUTYALM-
eif, Korpa mpuunHa GOAell CBsI3aHA C CAMUM II03BOHOY-
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