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BBepeHune

Haunmas ¢ XUTPOCIIACTEHHIT YeAOBEIECKOTO MO3Tra B AO (DYHK-
LIHOHAABHOTO YCTPONCTBA YKA3ATEABHOIO TIAABIIA, BCE B Y€AOBEUE-
CKOM TeAe roBopuT O TBopiie. XOTs aTenCTbl U30 BCEX CHA IIbITA-
IOTCS OODBACHUTD, KAK HAIIIE TEAO 9BOAIOLIHOHUPOBAAO OAArOAAps
KAKHAM-TO CAYYIalHBIM IIPOIIECCAM, UX OOBACHCHNA PasONBArOTCA B
IIyX ¥ IIPAX, ECAH PACCMOTPETh YAUBHTEABHOE CTPOCHUE TEAA U TO,
KaK TAK MHOIO €rO OPraHOB COOTBETCTBYIOT APYT APYIY, ITO3BOASIS
M (PYHKIHOHHPOBATH, PACTH, AAAIITHPOBATHCA, CAMOCTOATEABHO
OOHOBASITBCA M PEArnpOBaTh HA OKPY/KAIOIIYIO CpeAy. Hamprmep:

. Harpes ot 6prctporo cepariebreHus yorA Obr HaC, ECAI OB
HE CIIEIUAABHO ITPEAYCMOTPEHHBIN CMA30YHBIN MEIITOYCK,
YMEHBIIIAIOIIHH TPEHIE.

° Yrobor CIIPABAATBCA C HOBBIMH HAIDy3KaMH, TAKHMHM, KaK
AOITOAHUTEABHBIN BEC Ipu 6€pCM€HHOCTI/I, Ha IIPOTKE-
HAU BCEU B3pOC/\OI‘;1 JKA3HHU YEAOBEKA €ET0 KOCTH OOHOBAS-
TOTCH, IIOCTOSAHHO MCHSAA dt')OpMy.

* B oramdme oT IPOBOAOB KOMIIBIOTEPA, KACTKH HAIIIETO
MO3ra HEIIPEPBIBHO OOPA3yFOT HOBBIE COCAMHECHUA U «O0-
PEe3aroT» CTaphie, KOTOPBIE HE MCITOAB3YEOTCH.

*  Harme TeAO 3aIIUINIEHO TOHKUM CAOEM MEPTBBIX KAETOK,
PACIIOAO’KEHHBIX B TOYHO OPraHH30BAHHEIE CTOAOIIBI, TO-
YEYHO CBAPEHHBIE BMECTE.

Hacaaxaatirecs tBOpUeckuMu criocooHocTaAMu bora-Tsopria,
nccaeAys Ero yAMBHTEABHBIN 3aMBICEA B OTHOIICHHUH HAIIICTO
TEAQ.






YenoBeyeckoe Teno —
COTKaHHOe And
3KCTpeMasnbHbIX
yCJ/10BUN

Xepep bpuHcoH bptoc

Hukoraa me 3maenipb, kKakas HEOKHAAHHAA OMACHOCTH MOJKET ITO-
CTABUTH TBOIO KU3Hb Ha Kpall mpomacta. Ho Bor smaer, m On
CHADAHA KAKAOTO YEAOBEKA 3AIITHBIMI CHCTEMAMH, IIPU3BAHHDI-
MH PEarrmpoBaTh HA BCCBO3MOKHBIC YPE3BBIYAITHBIC CHTYAIINN.

ACTPOHABTHI, 3AMEP3ABIIIIE B CAOMABIIIEMCH KOCMITYECKOM KO-
padae aarexo ot 3eman. JKenruna, ymasrmasn ¢ oopea. Typucr,
BCTPETHUBIIHIHA HA ITOBOPOTE TPOIIHMHKN CBHPEIOro meABeAd. Kak
5TH AFOAU MOTAM CIIACTUCH?

Kaxaprii m3 HUX, 9TOOBI OCTATHCA JKUBBIM, 3aACHCTBOBAA HE-
BEPOATHBIE OHMOAOIITIECKUE CUCTEMBI 3AIIUTEL

MBbI KHBEM B IIPOKAATOM MHPE, TAE€ OITACHOCTH IIOACTEPErafOT
HAC Ha KQ7KAOM YTAY. 3Has 000 BCEX IOTEHIIUAABHBIX YTPO3aX AAA
Harel ®u3Hn, bor cHAOAMA HAIIIN TeA IIPOrPAMMAMIE KAAS UPE3-
BBIYAIHBIX CHTYAIIHEID, TOTOBBIMI BKAIOYHTHCA BO MTHOBEHHE OK4.
Kaxkyro OB AOTIOAHHUTEABHYIO SHEPITIO HAM BAUBAHIE HCOOXOAN-
MBIX BEINECTB HI TPeDOBAAO HAIllE TEAO, KAKHE OBl MIHOBCHHEBIC
WM3MEHEHHA HI TPEOOBAANICH OT HAC AAAl IIPHHATHA OBICTPBIX PEITie-
HII MAM COEPE/KEHUSA IIEHHBIX PECYPCOB, HAIII MO3I BCETAA TOTOB
ACHICTBOBATD.

Kpacora a1rux crcrem «CKOpPOMH IOMOIIE) COCTOHUT B TOM, UTO
HAM HE HAAO HX U3y4aTh. KaKABIN 9eAOBEK HAYMHACT )KU3HD C 9TH-
MU CITOCOOHOCTAME, KOTOPBIE IIEPEAAIOTCA YePEe3 IIOKOACHUA, B3SAB
CBOE HAYAAO OT HAIIMX IIpapoAnTeaci — Aaama u EBbl.

MecaepoBarean Bcé GOABIIIE 1 OOABILIE Y3HAIOT O TOM, KaK HAIII
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MO3T TIEPEKAFOYACT OITEPAIIHH, KOTAA MBI OKA3BIBAEMCA B OITACHBIX
curyaruax. Bo3MoKHO, BBl HUKOTAA HE CTAAKHBAAUCDH C YTPO3AME
AASL KU3HH HAHU IIEPEKUBAAT 3TO TOABKO OAHAKABL, HO bor cozaan
BAC TaK, YTOOBI ¥ BAC OBIAO OOABIIIE IITAHCOB AASl BEDKUBaHUA. Pac-
CMOTPHM AHIIb TPH IIPUMEPA.

BbikuBaHuMe B xonoge

I'pomkmii xAoITOK 1po3Bydas HeokuAaHHO. CHauasa acTpo-
HAaBTBHI PEIIIIAH, 9TO KTO-TO U3 HHUX ChIrpaA 3Ayro mytky. Ho Bcko-
pe OHH IIOHAAH, UTO cuTyarus cepbésmas. 13 ampeas 1970 roaa
¢ kopabas «Amoaros-13» B Lentp ympaBaernsa moaéramm ObiAa
OTIIPAaBACHA PAAHOTPAMMA: «XBIOCTOH, Y HAC ITPOOAEMa».

B mocaeayrormue meckoapko ameirt Ienrp ympasaernsa B Te-
Xace BMECTE C ACTPOHABTAMM, ITOIABIIUMU B OEAY, OOIIIMH yCH-
AMAMH IBITAAUCH PAZPEIIHTE ITOYTH BCE BO3SHUKIIIHE Y HUX ITPO-
O6Aembl. OHI COOOPAZHUAH, KAK COKOHOMHTD aKKYMYASTOPBI 1 BOAY.
Komarast HACA aake CMOrAM CKOHCTPYHPOBATH CAMOACABHBIH
ra3009HCTUTEAD BO3AYXA, YTOOBI YMEHBIIHTH OIIACHBIH YPOBCHB
ABYOKHCH YTAEPOAA B KocMmdeckoM kopabae. Ho oany mpobae-
My HEKAK HE MOTAU PCIINTh — AYHHBIH MOAYAB «AKBAPHYC» BCE
BOABIIIE OXALKAAACH, OCTBIB B mToTe A0 3,3°C.

Bmauaae Temmao, mcxoans-

IIIee OT KOMITBEOTEPOB, ITOMO-
TaAO TIOAACPIKIBATD TEMITEPa-
TYPY, HO IIOTOM HX BEIKAFOUI-
AM, ITOOBI 9KOHOMHTH APATO-
IeHHYIO Hepruro. Yepes tpu
AHS ITOCAC B3PBIBA XOAOA CTAA
HEBBIHOCHMBIM. ACTPOHABTHI
BOODIIIE HE MOTAM criaTh. Ho-
ru Ppeaa Xeiiza, HaMOKITIHE
OT BOABI W3 IIPOTEKABIIICIO
AO32TOpA, HOYTH OTMEP3AH.
Imrma mpeBpaTHAach B Kyckn
ABAQ.

Kak mMm yaanoch BeDknTe? VIX MO3r MMEA ITAQH AAL UPE3BbI-
gafHbIX cnTyarnuii, kotoperiit HACA He MOrAO Aaze IIPEeACTABUTD.
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B oammOuKy, HesaruimméHHbIE OT ACAAHBIX TeMIlepatyp, Oes
TEIAON OAEKABI 1 OOOTrpeBaTeAci U TpH AHA OE3 ITOMOIIH, BBl
cmoran Obl BELKITE? Aal VIMEHHO AAf Takux IPE3BBIYANHEIX CUTY-
AIMIT IOATOTOBACH I'MITOTAAAMYC MO3Ia (CIIPABa), U OH IIOAHOCTBIO
IIOMEHSAA CHTYALUIO B IIOAETE KOpabas «ArtoAAOH-13».

OrAeA MO3ra, Ha3BIBACMBINA THIIOTAAAMYC, PETYAHPYET BHYT-
PEHHIOIO TemIreparypy Teaa. Koraa HaM CTaHOBHTCH CAHIIKOM
KAPKO HMAH XOAOAHO, TMITOTAAAMYC BKAIOYACT CHCTEMBI 3AII[HTHI
OT upesBbYaiHBIX cuTyaruil. Koraa Temreparypa pesko ymaaa A0
KPUTHYECKOTO YPOBHSA, IMIIOTAAAMYC ACTPOHABTOB CPEArnpOBaA
MTIHOBEHHO.

ITepBas sarura ObIAA B TOM, 9TOOBI BBIPAOOTATE TEIIAO. MBbIrII-
IIBI, TIOAOOHO KOMITBIOTEPAM, BO BpemA PabOTHI BHIPAOATHIBAIOT
terrao. [ToaToMy acTPOHABTBI CTAAN HEITPOU3BOABHO APOKATD.

Bropas sarmmra coxpaHuAa To TEIAO, KOTOPOE €IIé OBIAO B IX
reaax. ITo Mepe CHIDKEHHSA TeMIIEPaTypsl MO3I ITOOYAHA KPOBeE-
HOCHBIE COCYABI, PACITOAOMKEHHBIC CPA3y ITOA KOKHBIM IIOKPOBOM,
COKPAIIATHCH, YACP/KHBAA KPOBb BO BPEeMs KPOBOOOPAIIICHHUA TAYO-
JKEe — TaM, TA€ OBIAO TEIIAEE.

Ho cranoBrAOCh BCE XOAOAHEE, U BCKOPE y 4CTPOHABTOB 3a-
MEAAMAOCH CEPALICOMEHHE 1 IIMIIEBAPEHNE. 3aTEeM HX TEAA CAC-
AAAT CACAYFOINNIA ITIar. B romsITke 3aIiurriTs KU3HEHHO BaKHBIC
OPraHbI HX MO3I COCPEAOTOYHA KPOBOOOPAIIIEHIE BOKPYT CEPAIIA
¥ MO3ra, COXPaHAA 9TH KAFOYEBBIE OOAACTH B TEITAOTE M IIOMOTras
PYHKIIOHIPOBATD CAMBIM BA/KHBIM CHCTEMaM. [TaAbIIBI HA pyKax
¥ HOTax, KaK 1 APYTHE KOHEIHOCTH, OBIAH IIPEAOCTABACHEI XOAOAY.

ITo mepe TOTO, Kak TeAa ACTPOHABTOB IIPOAOAKAAN OXAAKAATD-
s, 3AMEAAHAA CBOXO PabOTy MX HEPBHAA CUCTEMA, H CTAAO TOPMO-
3UTh MBIIIACHHE. ACTPOHABTHI C TPYAOM MOTAH IIOHATH U 3aITOM-
HUTH TO, 9TO nM ropopua Llerrp yrpasaenus. Mx mosr 6epér sce
BO3MOJKHBIC PECYPCHI, YTOOBI BBIKUTH, 4 AOTMYCCKOE MBIIIIACHIEC
He OBIAO HEOOXOAUMOCTBIO AASl MTHOBEHHOTO CITACEHUS.

B urrore, B koHIe ToHHEAs 3a0pesxkuA cset. ITocae HeckoAb-
KHX AHEH OOPBOBI C XOAOAOM 1 CTPAXOM ACTPOHABTHI OBIAHM TOTO-
BBI TIEPE3ATPY3UTH MOTOP KOMAHAHOTO MOAyAfA. B caesax m ¢ pa-
AOCTHBIMI BO3TAACAMI OHH BOIIAH B armocepy 3emam. TToaér
«Anoarona-13» mpuaATO camraTh ycrerHasm mposasom HACA.
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ACTPOHABTHI BEPHYAHCH AOMOM OAAroAaps, B 3HAYMTEABHON CTe-
IICHU, HEBEPOATHOM KOHCTPYKIINH YEAOBEIECKOTO TEAQ.

bonb, yxoan!

ITermue nporyaku 1o ropam Ceeppa-Hepaasr B Kaandopuun
BCerAa ObIAE AFOOUMBIM pAocyroM Omu Pacuubl. Kpacora Aepesbes,
THIIIMHA TOP U CBEKUIH BOBAYX HAIOAHAAN €€ MHPOM U PAAOCTBIO.
Ho oanaxAbr cAyanaoce HembicAnmoe. Ha kparo oOpeiBa y Heé
ITOA HOraMU BHE3aITHO 00BaAnAack 3emMAs. OHA CTaAa TTAAATH BHUS,
HE IMeA BO3MOKHOCTH YXBATUTBCA 3d UTO-HHOYAD, 4 BHU3Y, HA TAY-
Gmre 18 MeTpoB, ObIAA TPAHUTHAS ITAHTA.

Koraa Dmu o9HyAaCh, OHA OKHAAAA ITOYYBCTBOBATH HECTEPITH-

Myto 60ab. Ho Goan He 6b1A0. OHA ceAa B CTAAQ OLICHHBATH CH-
Tyaruo. beapo 6p1A0 cAO-
MaHO B ABYX MECTaX, IIpa-
Basl KOACHHAS YAIIEYKA —
pasapobacna. Kpome storo
OBIAO HECKOABKO HEDOAB-
X IIEPEAOMOB, BBHIBUXOB
1 PACTSKEHUIL.

DMH 3HAAQ, ITO TIKEAO
TPABMHPOBAHA, HO IIOYCMY
GOAD He ITPOHU3BIBAAA CEP

Oana AaAekO B Topax,

C OOHTBIM 1T OKPOBABACH-

HBIM TEAOM ITOCAE TTAACHUS

C BBICOTBl BOCEMHAALIATU

merpos! Kak Omu moraa

HAACATBCA HA TO, 9TO BbiKuBET? (OCO3HABAA YIpo3y U ACHCIBYA
[0 CTPATErHH 3KCTPEMAABHOIO BBIKUBAHUSA, B PabOTy BKAFOYH-
AOCH OKOAOBOAOIIPOBOAHOE CEPOE BEIECTBO €€ TOAOBHOIO MO3Ia
(crrpaBa).

B skcTpemMaAbHBIX yCAOBHAX HAIIT MO3T CITOCOOEH OAOKIPOBATH
60Ab. EcAm ObI DM OIIyTHAA BCIO CHAY OOAN OT IIOAYYICHHBIX
TpaBM, OHA HE CMOT'AQ OBI ITEPEBA3ATH CeOE PAHBI I IIPOIIOA3TH ABA
KHAOMETPA AO OAFDKAHIIEH TPOIMHKH. Tpora AaBara CANHCTBEH-
HYIO HAAC/KAY Ha CITACCHUE, IIPEHKAC 9eM DMHU HCTEIET KPOBBIO.
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O6praH0 60AB — 3TO XOpormas Berb. OHa IPEAYIIPEKAAET O
Tpasme uAu OoaezHu. OHA TOBOPUT, KOTAA CACAYET OCTAHOBUTHCH
HAH KOTAQ MBI IIEPEYCEPACTBOBAAK. MaAO UTO IIOBEAET HAC K AOK-
Topy ObIcTpee, YeM CHABHAA OOAb. HcAm OBl MBI HE HCIIBITHIBAAT
6OAH, TO BPAA AU OBI 3aMEYAAH, YTO IIOPAHUAKCH.

Ho B curyanmsax, KOraa ecrb yrposa HaIlel KH3HH, 9yBCTBO-
BaTh ODOAB HE BCETAA XOPOIIO. Y COAAAT BO BpeMs OO He BCEraa
ecTh BpeMs IIepPeBA3ATh IyACBOE paHeHHe. boppOa 3a BbIKHUBAHIE
MOKET TTOTPeDOBATH ITIOAHOW KOHIIEHTPALNN Ha OOpbOe, TT09TOMY
MO3T' MOKET BPEMEHHO OAOKHPOBATH OOABD.

Ho kak marm Mo3sr Moxer OAOKHPOBATh DOAB? VUEHBIE AO CHX
ITOP IIBITAFOTCA TOHATH STOT MEXAHH3M, HO TEOPHA «BXOAHBIX BO-
POT» IIPEAITOAATALT, ITO AOPOKKH MEKAY HEPBAMH, ITEPEAAFOIIIH-
MH OOAB, MOTYT OAOKHPOBATHCA IIPHPOAHBIMI OOE300AMBAFOIIIH-
mu cpeactBami.’ OGBIMHO HEPBBI B IIOBPEKAEHHOM MECTE IIOCHIAA-
FOT CHTHAABI BAOAB AOPOKKH K IIPOCKIIMOHHOMY HEHPOHY (BXOA-
HBIE BOPOTA), PACIIOAOKCHHOMY B CIIHHHOM MOS3I€, KOTOPBIH 3aTeM
1epeAaéT CUIrHAA B MOST.

Oanako ecan OOAb HYKHO OAOKHPOBATH, TO CICIIHAABHASL 00-
AACTB B IICHTPE TOAOBHOIO MO3I2 IIOA HAa3BAHHEM OKOAOBOAOIIPO-
BOAHOE Cepoe BEIIECTBO 3aKPBIBACT BOPOTA, BBIITYCKasd SHAOPGU-
HBI (IPHPOAHOE 00e300ANBAFOIIEE BEINECTBO), KOTOPHIE HAMHOTO
cuabHee, yem MopduH. Koraa omacrocts MEHOBaAa, OKOAOBOAO-
IIPOBOAHOE CEPOE BEIIECTBO HEWTPAAUIYET SHAOP(MHH, OTKPHIBAs
BXOAHBIE BOPOTA AAS DOAM.

Kak TOABKO cIacaTeAm IPHUOBIAH, ITOOBI AOCTABUTDL DMH Ha
BepToAére B OOABHHIL, OOAB HarTOAHHAZ €€ TeAo. Bpemenmoe
YCIIOKOCHME DOAHM CHACAO €€ KU3HB. Terepp IPHIIAO BpeMs AASL
HOPMAABHOTO IIPOIIECCA IIOKOSA 1 ACYCHUSL.

BcTtpeua c meaBegem

[MporyAmBasch B AeCHOI TAyIIH LIeAAOYCTOHCKOrO HAITHO-
marpHOro mapka, CIIIA, 22-Aeramit Asorn Burra mosepHyA Ha
TPOITMHKE M YyTh HE CIIOTKHYACH O MEABEKOHKA IPU3AH, KOTOPHIN
HTPaA IPAMO Ha TPOIHHKE, 3aTPAKAAA EMY IIPOXOA, 2 PAAOM C HIM
ObIAa Mama-MeABeAntia. BresarmHo ceparte Akorma CHABHO 3a01-
AOCB, ABIXAHIE YIACTHAOCD, 4 MBIIIIITBL CXKAAUCH.
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UYro mpoucxoAuao ¢ Axorrrem? Ero MO3r roToBHACA CparKaTh-
ca uau yoerars. C IepBoro curaasa od OIacHOCTH, erié AO TOTO,
KAaK AOTHYECKHIT IIEHTP ITOAHOCTBIO IIPOAHAAMSHPOBAA IIPOOAEMY,
HAIII MO3T YK€ ACHCTBYET IIO OIIpeACAEHHOMY IAaHy. Bo MHOrmX
CAYYAfX, KAK, HAIIPUMED, IIPU IPUKOCHOBEHHH K IOpAYEi IANTE,
ecAH OBl MBI JKAAAU, TIOKA IIPUAET OCO3HAHME OITACHOCTH, HAIIA
PEAKIIHA HACTYIIMAA OBl CAHIIIKOM IIO3AHO.

Mrak, kak sxe paboTaer 912 cucrema 60pbOBI A Oercrsa?

Koraa mpubAmkaercs OmacHOCTD, «BKAFOYACTCH) THIIOTAAAMYC
(ra Ke 9acTh MO3Ta, KOTOPas PErYAHPYET TEMIEPaTypy Teaa). Ao
TOTO, KaK y HAC OYACT BPEMA ITOAYMATh, HAIII MO3T AAET KOMaHAY HA
BBIOPOC OITPEACAEHHBIX XIMIYECKHX BernecTs. OH TakKe yBeAn-
YHBACT IIPUTOK KPOBH K MBIIIIIIAM, ITO3BOAAA ACHCTBOBATD OBICTPO.
Vuaméuaoe AbIXaHUE AQET OOADBIIINI IPUTOK KUCAOPOAA. buenme
CEpAIIA YUAIIACTCA, 4 AABACHHE ITOAHHMACTCH, YCKOPAA IIOAQYY
KHCAOPOAA. MHOTHE HE CTOAB Ba)KHBIC B 9TOT MOMEHT CHCTEMBI
BPEMEHHO OTKAIOYAIOTCA. POCT, IuImeBapeHre H IMMYHHAsA CHCTe-
Ma IepecTaroT (PYHKIIMOHUPOBAT, YTOOBI HE TPATHTH SHCPIHIO HA
CHCTEMBI, HEHY/KHBIE AASl CHEOMUHYTHOI'O BBIKIBAHFIA.

Ho ecam omacHOCTh Ha PACCTOAHUM, MO3I ACHCTBYET HMHAYE.
CoraacHO OAHOMY MCCACAOBAHHIO, OT PACCTOSHIA AO YIPO3BI 3a-
BHCHT TO, KaKas 0OAACTh MO3Ta HCIIOAB3YETCA, 9UTOOBI PEArHPOBATH
Ha Heé.” EcAn paspApéHHAsS MCABEAHIA IOABAACTCH H3AAACKA, TO
AKTHBHUPYETCA 9YaCTh HAIETO MO3ra, KOTOPas HCITOAB3YETCA AAS
crpareruu (T.H. BEHTPOMECAHMAABHAA ITPEPPOHTAABHAA KOpa TO-
AoBHOro Mo3ra). Ho Koraa MEABEAWIIA HAYHHAET IIPUOAMKATHCA,
dOKyC IepeKArOYaeTCa Ha Ty YacTh MO3Ira, KOTOpad OTBEYACT 3a
OopBOY AN OErcTBO, H KOTOPAS HA3BIBACTCA OKOAOBOAOIIPOBOA-
HOE CEpOE BEINECTBO TOAOBHOTO MO3Ta» (Ta JKE YaCTh, KOTOPAsS OT-
BeuaeT U 3a omryierue 60Amn). [To cyru, A0 TOro Kak MEABEAHIIA
TIOAOMAET OAMIKE, MO3T UITIET, KAK BOIAOTHTD IAAH 1O0era.

B aecroit rayrmm typuct Aot bt HaTKHyACH Ha ABYX MEA-
BEACH Ha PACCTOSHIN BCETO AHIIIb ABAAIIATH IIATH MeTpOB. CMOKeT
An oH BeUKHTB? [Ipekae gem oH 00 9TOM IOAYMAA, €IO MO3T yiKe
3AITYCTHA IPOLEAYPHI IO BRKUBAHUIO B YPE3BBIYANHON CUTYAITHH.
I'mmoTasamyc (cMm. prcyHOK Ha cTp. 8) A2A KOMAaHAY Ha IPHAUB
KPOBH B MBIITIIIBI, YIACTHA CEPAIICOMEHIE I YCHAHA ABIXaHHIE. 3a-
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TEM OKOAOBOAOIIPOBOAHOE CEPOE BEILIECTBO TOAOBHOIO MO3Ia (CM.
pucysok Ha c1p. 10) IOATOTOBHAO €ro, YTOOB IPUHATH OKOHYA-
TEABHOE PEILICHHE: YOCIaTh HAU CPAKATHCAL.

Bpems Boirmiao. Yo BeIOpath: cpakatbeA AU yoerats? OTBet
3aBHCHT OT AUYHOIO pereHuns. byaem mpr yoerats naun 60porses —
HE BCETAA ACTKO PEILHTh, U PEILICHIC 3ABUCHT OT HAILIMX SMOLIUI U
curyarmu. Ho, HezaBrcumo ot omacnoctn, Bor ocractua geaose-
YECKUI MO3I' OCOOCHHBIMH CIOCOOHOCTAMH, KOTOPEIE IIOMOIArOT
HAM BBIKHTB, OYAB-TO €KCAHEBHBIC TPYAHOCTH MAU OITACHBIC YIPO-
3BI AASL JKH3HH.

KoHeL, HO He npeaen

B To Bpems kak 9eAOBEYECTBO HCCACAYET TAYOHHHBIC TAHBI
OKEAHOB M HEIIPEB3OHAEHHYIO CAaBY HEOEC, TAE APKO BBIPAKCHA
TEHHAABHOCTD 'TBOPIIA, MBI TOYHO TaK K€ BOCXHIIACMCH XHTPO-
CIACTCHUAMH, KOTOPHIC YIEHBIEC ITOCTOSHHO OTKPEIBAIOT B YEAO-
BEYCCKOM MO3TE.

Bor, Koropsrit mokasemsaer CBOIO CHAY B KOCMOCE, HAIIOMIHA-
er uam o CBoell HeXXHOU 3200Te B HAIIMX COOCTBEHHBIX TEAAX U
mosrax. C camoro nauasa On 1mozabotuacs o0 CBOUX AETSX, €Ié A0
TOTO KAK 972 3aIUTa CTaAa HyxkHa. AAaM 1 EBa OBIAM ITOAHOCTBIO
IIOATOTOBACHBI AAfl BBUKHBAHHS B IIAAIIIEM MHPE, M BCEM ITHM
OCHAITICHBI ¥ MBI.

1. R. Melzack and P. Wall, “Pain Mechanisms: A New Theory, “Science 19
(November 1965); 971-978.

2. D. Mobbs et al., “When Fear is Near: Threat Imminence Elicits Prefrontal
Periagueductal Gray Shifts in Humans’, Science 24 (August 2007); 1079-
1083.

Xeaep bpurcon Bproc moayunaa ABe HAYIHBIX CTEIICHH —
IT0 AHTAMECKOMY fI3BIKY M ITO XUMHH — B KaemconckoM yHusep-
curere. OHA TAaKKE IUIIECT M PEAAKTUPYET CTATBU AAA KYPHAAQ
“Answers”.
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Mo3r —
chopMUNpPOBaHHDbIN
onbITOM

Ossug A. leButt

Emy GbIAO Beero Tpu roaa, koraa Aanr AaHr BIiepBble HEYKAFOKE,
HO C DOABIIION AFODO3HATEABHOCTBIO HAKAA KAABHIIY HA OOAB-
IITOM ACPEBAHHOM ITHAHIHO U IIPHUIIEA B BOCTOPT OT €O 3ByIaHHA.
Co BpemMeHeM 3TOT MaAb9HK, poAusriuiica B [1lsnapare (Knraii),
CTAA 3aMEYATEABHBIM IIHAHICTOM, K 13 TOAAM yKe OAEPKHBABIIIIM
ITOOEABI HA MEKAYHAPOAHBIX KOHKypcax. Aanr AaHr A0 cux mop
BOCXHIIAET I BAOXHOBASAET CAVIIATEACH, TEIIEPh yKe Urpast ¢ 6OAb-
IMUMI CHM(POHITIECKHMI OPKECTPAMI.

Ecam Mbr cocpeAOTOYHM CBOH yM HA U4€M-TO, TO CMOKEM TBO-
PHUTb IIO-HACTOSAIIEMY YAHBUTEABHBIC BEIH. deM OOABIIIE MBI Tpe-
HHPYEMCH, TEM OIIbITHEEe CTaHOBHMCA. Kpome My3BIKH MBI MOKEM
HAYYUTHCA XOPOIIO BOANTH MAY B pyTOOAE, 61T 110 MAdy B Oefic-
6oAe, prCOBATb, IIETh, C3AUTH HA BEAOCHUIICAE, BOAUTD MAIIIHY HAH
BEPTOAET, HAH OBAAACTH KAKUMU-AHMOO APYIHMN HAaBBIKAMH, TPE-
OYIOIINME TOYHOTO MBIIIIEIHOTO KOHTPOAA M CAQKCHHOM PabOThI
OpraHOB YyBCTB.

OaHAKO IPHODpPETEeHNE HABBIKOB OBIAO OBl HEBO3MOKHBIM,
€CAH OBI HAIII MO3T ITPH POKACHUH OBIA «HACTPOEH KECTKOY. YTO-
OBI COPTHPOBATD BCIO MH(POPMAITIIO, KOTOPYFO 3aIIOMIHAIOT OPIa-
HBI IyBCTB, HAIII MO3T CO3AAH CO CIIOCOOHOCTBIO H3MEHATHCA. Harrr
MO3TI' — 3TO HE KOMIIBIOTEP, COOPAHHEBIN M3 ITOAYIIPOBOAHUKOB I
CHAMKOHOBBIX ITAAT. DTO IIOATOPA KHAOIPAMMA JKHBBIX, PACTYILIHX
KAETOK, KOTOPBIE IIOCTOSHHO (DOPMHUPYIOT HOBBIE COCAMHEHUA U
3aMEHSAIOT CTaPHIE.

I'mbrocTh MO3ra A2ET HAM BO3MOMKHOCTBH OBICTPO OBAGACBATDH
HOBBIMI HABBIKAMU, ITO3HABATH HOBYIO HH(OPMAIIHIO U CO3AABATH
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HOBbIE OAOKH IamMATH. ECAM HAII MO3I IIOAYYAET TPABMY, KACTKI
MO3Ta MOIYT ITEPEHUMATD (PYHKITNN YMEPIITUX HAH TTOBPEKAEHHBIX
KACTOK.

CoBpemeHHbBIE CPEACTBA HADATOACHHA MOTYT 3aTATHYTH BHYTPD
MO3ra BO Bpems ero padoTsl. Brrepsrie MBI HaunHAEM BHACTD, KaK
YAHBHTEABHO Bor cosaaa HaIlr MO3T, YTOOBI IIPUCIOCAOANBATHCA K
ITOCTOAHHO MEHAFOIIUMCS ITOTPEOHOCTAM.

Mys3bika n mosr

MccaeaoBaTeAn HEBPOAOTHH YiKEe MHOTO ACT YTBEPIKAAIOT, UTO
MO3T' MY3BIKAHTOB B HEKOTOPBIX MECTAX COACP/KHT OOABIIIE CEpO-
IO BEINECTBA, YE€M MO3T DOABIITHHCTBA APYTHX AFOAEH. DTH AFOAN
POMKAAFOTCA C STHMH OTAMYIHAME HAHM K€ X MO3T H3MEHACTCA C
npuodperennem oubrra? HeBpoaorn Bcé GOAbIIIE CKAOHAFOTCA K
IIOCACAHEMY MHEHHIO, HO y HHX IIOKA HET AOCTATOYHBIX AOKa3a-
TEABCTB.!

HepaBH1E HCCACAOBAHMSA IIOKA3AAM, YTO 3AHATHA My3BIKON
TAKKE VAYUIIAIOT MACTEPCTBO YCAOBEKA B APYIUX cepax, TAKHX
KaK ABUTATCABHBIC HABBIKI U pasAandceHue 38ykos. Hexoropsie yué-
HBIC 3AMETHAN YAYYIIICHUA AAKE BO BHIMAHIH, MATEMATHKE H I€O-
Merprn.” Tomorpaduaeckue NCCACAOBAHHS MO3IA IIOATBEPAUAH,
YTO CIIACTCHUA HEHPOHOB, CBA3AHHBIX C STUMU CIOCOOHOCTAM,
M3MEHAFOTCA TAKAKE (DU3MICCKIL.

Vuénble He CMOTAM ITOAHOCTBIO HMCKAIOYHTH BO3MOKHOCTH
ITPEAPACITOAOKEHHOCTH MAN BHYTPEHHUX CTPYKTYPHBIX OTAMYHIT
B MO3re, OTBEYAOIINX 32 MY3bIKAABHBIC CIIOCOOHOCTH, HO KOAH-
9YECTBO TKAHH B PA3HBIX YACTAX MO3rd HUMECT TCHACHIHIO OBITH
B3AMMOCBS3AHHBIM C OOBEMOM HPAKTHKNA U 0OydeHus. MysbikaH-
TBI, HAIIPUMEP, IMEFOT DOABIIIEC MO3IOBOIO BEIIIECTBA B MECTAX, OT-
BEYAIOIIUX 32 PASAMYCHHUC 3BYKOB M YIIPABACHHCE IAABLIAMU. DTO
¥ APYTHE AOKA3aTCABCTBA CBUACTEABCTBYIOT O TOM, YTO OIIBIT Me-
HSACT CTPOEHHE MO3Ta YeAoBeka. HefiporaactiuanocTs oApasyme-
BACT M3MCHEHHA, IIPONCXOAAIIINE B PE3YABTATE TOTO, YTO HEPBHBIC
coeAnHeHUs (HA3BIBACMBIC CHHAIICAMHE) BO3HHKAIOT, MCHAIOTCS U
ykperastorcs (puc. 1).
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PucyHok 1.

Xouetcs TaHUeBaTb?

Kaxkpan HepBHas KneTka, Heil-
POH, B HalLem Mo3re coefiHeHa
TbICAYAaMU BONTOKOH, Ha3bIBaeMbIX
AKCOHaMMU, C APYrMMN Hepo-
Hamu. CnneTeHns, MCNonb3yto-
LMecs NOCTOSHHO, CTAHOBATCA
cunbHee, a Apyrve, KoTopble He
MNCMONb3YTCA, MOTYT MCYe3aTb.
Takon yauBUTENbHbIN 3ambicen,
HaMHOrO NPEBOCXOAALLMIA CTa-
TUYHbIE, 3NIEKTPOHHbIE KOMMbHO-
Tepbl, AAET MO3ry CMOCO6HOCTb
NOCTOAHHO afanTUPOBaTbCA

K M3MeHsALWrmMca
noTpebHoOCTAM.

MecTtononoxeHune

OAUH acIIeKT MO3ra, BBRI3BABIIIHE MOI HHTEPEC B HEBPOAO-
THH, — 3TO €TI0 pacrnoAoxeHue. Helponsr, yrpapasromme Ha-
ITAME YYBCTBAMU M ABUTATEABHBIMH ITPOIIECCAMHE, PACIIOAOKEHBI
KaK VIIOPAAOYEHHAS KapTa B MO3T€, HA3BIBAEMAA TOMYHKYAYCOM
(puc. 2).

Hampuyep, HeHpOHEL, OTBEYAIOIIHE 32 IIPHKOCHOBEHHE, PAC-
ITOAOZKEHBI B MO3I€ B TPEXMEPHOM ITOPAAKE, U3BECTHOM KaK ITPO-
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CTpaHCTBEHHAA Tpackropud. HCAm ABe WACTH TeAa, Takme KAk
GOABIITION ¥ YKA3ATEABHBIH ITAABIIBI, PACIIOAOKEHBI OAU3ZKO APYT K
APYTY (PH3HYCCKH, TO M UX HCHPOHBI HAXOAATCA B MO3IE PAAOM.
[Toaromy, KOrAa YYEHBIE MBITAIOTCA HAPHCOBATH CXEMY CCHCOPHBIX
HEHPOHOB B MO3I'€, OHH HAXOASAT HEHPOHBI, KOTOPBIE OTBEYAIOT 32
PpaboTy GOABIIIOrO AABLIA, PAAOM C HEHPOHAMU, OTBEYAFOIIIIMU 32
paboTy yKazaTeABHOIO ImaAbla, u T.A. To xe camoe HabArOAACTCA
HEHPOHOB, KOTOPBIE YIIPABAAIOT ABHKCHHUEM MYCKYAOB.

Xots HEHPOHBI B MO3I€ 3¢PKAABHO OTOOPAKAIOT PACITOAOKE-
HUE 9acTeil TeAd, OHI HE OTODPaKAIOT pasMepsl yactei Teaa. Ha-
IIPUMEP, XOTA HAIITH PYKH M HOTH HAMHOTO OOABIIIE, 9eM OOABIIIIE
ITAABIIBI MAH I'YOBI, OHH 3aHIMAIOT HAMHOIO MEHBIIIE MECTA B MO3-
re. ITaAprsr TpeOyrOT GOABIIIE MECTA, ITOTOMY UTO MM HY/KHO Ha-
MHOTO OOABIIIEC HEHPOHOB AASl YIIPABACHHS MOTOPHBIME HABBIKAMU
¥ TOHKHMH OLYIICHUAMU.

[narpamma no Kapte Yainaepa MNenpunbga

PucyHok 2. KapTa Hawero mosra

Haw mo3r ¢yHKLUMOHMPYET Kak XOpOLLIO OpraH130BaHHaA KHIKHaA Moska,
re 3a CeHCOPUKY 1 32 MOTOPUKY OTBEUAIOT Pa3Hble 30Hbl. DTN «KHUTMW» AO-
»KHbl COPEBHOBATLCA APYr C APYrOM 3a MecTo Ha nonke. Koraa mbl yBenunuu-
BaeM HaBblKN B KaKoN-nnbo chepe, MO3r fOMKeH 0TO6PaTb MeCTO y cocea-
HUX «KKHUT».
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Hamm gyBcTBAa HMEIOT ITOXOKYFO OPraHH3OBAHHYIO ITOCAC-
AOBATEABHOCTb B MosTe. Hampumep, HEHPOHBI, ITPHHUMAFOIIIHC
Y9IACTHE B CAYIIAHNH, PACIIOAOKEHBI IO BEICOTE 3BYKa, IIOAODHO
KAaBHIIIAM Ha poprenuano. I[ToanoOHEIM 00pazoM, HEHPOHBI, OT-
BEYAIOIIIHE 34 3PEHIE, OPTrAHU30BAHBL II0 CEKTOPAM HAIIIETO ITOAA
3peHnsA. DTO CO3AAET MHTEPECHYIO IIPOOAEMY, IIOTOMY UTO Y HAC
ABA I'Aa3a, KOTOPHIC BUAAT ABA HAKAAABIBAIOIINXCA H300PAKCHI.
YroOpr cOAAAHCHPOBATH 9TO, MO3I PACIIPEACAACT YEPEAYIOIIHIECH
CTOAOIIBI HEMPOHOB HA AEBBIM M HA IIPABBII T'AA3.

B meAaom cTpykTypa HEPOHOB B MO3re BEICTPAMBACTCS B HAYA-
A€ JKH3HH. B HEKOTOPBIX CAy9IafxX OYEHb BAKHO, ITOOBI YaCTh TEAQ
MOAYIHAA TIPABUABHYIO CTHMYASITHIO B OIPECACACHHEIN IIEPHOA
passuThA. Hamprmep, ecAl B peIIaroIuii IepHOA OAMH TAA3 KOIII-
KH 33KPBITh, TAK YTO CTUMYAAIIUH HE OYACT, TO KOIIIKA OCTAHETCA
CAerIoit Ha BCro xn3Hb. Koirka TepAer spenwne, IOTOMY 9TO HEli-
POHBI, KOTOPBIE AOAYKHBI OBIAH IIOAYYATH HH(MOPMAIIUIO OT 9TOr0O
rAa3a, CAYKAT APYTOMY TAa3y. XOTA H3MEHEHHA B MO3I'E€ BO3MOKHBI,
OHH MOTIYT OBITH OIPAHIYCHBI IIPEABIAYIIIIM OITEITOM.

MurepecHo, 9T0 €CAM HAAEIl aMITyTHPOBAH HMAH HEPB IIAAbIIA
ITOBPEKAEH, HEHPOHEI, CBA3AHHBIE C HUM, IIEPEKAIOYAIOTCA HA CO-
ceanme maAbIbL. Harmpumep, ecAnr aeAoBek AMIIIACH yKa3aTEABHO-
IO HAABIIA, HEUPOHBI HAYUHAIOT IIOKPHIBATH OOABIIION U CPEAHUIT
maAbIeL. M HA0OOPOT, €CAM My3BIKAHT IIPHHHMACT PEIICHICE HC-
ITOAB30BATH OAHH ITAACIT DOABIIIE, 9EM APYTHE, 30HA, CBA3AHHAA C
AAHHBIM ITAABIIEM, YBEATIUTCA 32 CIET APYTHX AABIICB.

Mosr dyHKIIHOHHUPYET ITOAOOHO KHIKHOH IIOAKE C OrpaHu-
YEHHBIM ITPOCTPAHCTBOM. UTOOBI AOOABHTL OOABIIE CTPAHUIL K
OAHOH H3 KHHI, HY/KHO IIOKEPTBOBATH CTPAHHIIAMH H3 APYIUX,
OAM3AEKAIIIX KHUT HA ITOAKE.

IToBeAeHIE HAM OINYIIIEHHSA, HCIIOAB3YIOIINEC OOABIIIE, 3a-
HHUMAIOT OOABIIIC MECTa B MO3Te. DTO OOBACHACT, IIOYEMY CACIIBIC
HIAM TAYXHE AFOAH IMEIOT ITOBBIIIIEHHYIO YyBCTBUTEABHOCTD B APY-
rux cepax.

MNpakTuka BeAéT K COBEPLUEHCTBY
Hefipomsr 00pasyroT HOPasuTEABHOE KOAMIECTBO COCAMHEHIIH
C ApyFI/IMI/I HCprOHaMI/I. Mosr BSPOCAOFO YCAOBCKa COCTOUT U3
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rmouru 100 MEAATAPAOB HEMPOHOB, M KaXKABIA 13 9THX HEHPOHOB
MOZKET OOPA3OBLIBATDH ACCATKH THICAY COCAMHCHUI.

Crauara HEHPOHBI PACIIPOCTPAHAIOT BOAOKHA B ITHPOKYIO
meAeByro 00AacTb. COCAMHEHHSA, KOTOPHIE HCIIOAB3YIOTCA 9aCTO,
CTAHOBATCA CHABHEE, B TO BPEMA KaK HEHCIIOAB3YEMbIE COCAHE-
HUA MOTYT OBITH IIOTEPAHBI B IIPOLIECCE, HA3BIBAEMOM ITOAPE3AHMU-
em. HelipoHsl ITOCTOAHHO COPEBHYIOTCA APYT € APYIOM 32 IIEAH.
Co BpeMeHeM KaKABIH HEHPOH HECET OTBETCTBEHHOCTH 3a BCE
MEHBIIIYIO 30HY.

Kak mosmTuBHBIC, TAK 1 HETraTUBHBIC M3MCHCHHA MOTYT OBITH
yeuaensr. Hammprumvep, apesmepHoOe yrioTpeOACHHE AAKOTOAS HAT
HAPKOTHUKOB MOYKET ITPHBECTH K M3MECHECHUAM B COCAMHCHUAX HEH-
POHOB.

ITockoABKy OIBIT M3MEHACT MO3T KAK B IIO3UTHBHYIO, TAK H B
HETATHBHYIO CTOPOHY, OYEHD BA/KHO ITPOKUTH CBOO KU3HD OAAro-
9ecTUBO. BO3MOIKHO, 5TO OAHA U3 IPHYNH, ITI0YEeMy artocToA Ila-
BEA VUHA XPHUCTHAH, KaKk MbICAUTBH: «Haxomer, Opares mon, uro
TOABKO HUCTHHHO, YTO YECTHO, YTO CIPABEAAUBO, YTO YHCTO, UTO
AFODE3HO, YTO AOCTOCAABHO, YTO TOABKO AODPOACTEAD M ITOXBa-
Aa, — O TOM HoMbiAsiTe» (Pua. 4:8).

bouin gnsamH mosra

Opranuszanus ¥ packAap HEPBHBIX KACTOK B YEAOBEYECKOM
TeA€ AOCTOMHBI BOocXHImeHHs. MO3r IPOAOAKAECT H3MECHATHCH I
IIPHCITOCADAMBATECA, A TAKAKE PEMOHTHPOBATH CeOA HA IPOTAKE-
Hun Beell KusHu. OH CAEAyeT ODINEMy IIAAHY PA3BHTHA, HO M3-
MEHAETCA B 3aBUCHMOCTH OT OIIBITA, CTUMYAALIMH ¥ OKPY/KAFOIIIEiT
cpeAbl. XOTA KaK HEBPOAOT A MOIY OBITb IIPEAB3ATHIM, A YOEKACH,
YTO HUYTO HE CBHACTEABCTBYET AYUIIE, YEM MO3T, O TOM, KaK MBI
AHMBHO YCTPOEHEI.

1. C.Gaser and G. Schlung, “Brain structures differs between Musicians and
Non-Musicians.” Journal of Neuroscience 23(27); 9240-9245.

2. B. Mauk, “Music Training Changes Brain Networks’, http:www.dana.org/
news/brainin-thenews/detail.aspx?=21764
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A-p AsBua A. AeBurr mmeer AOKTOPCKYFO CTEIIEHD B He-
Bpoaoruu ot yHubepcurera Keric Becrepu Peseps. B aammbrit
MOMEHT OH fABASCTCS IIPEIIOAABATEACM OMOAOTHH H AHPEKTOPOM
LlenTpa nsydyenuns tBopenus B yuusepcurere Aubdbepru. Ero raas-
HBIE NCCACAOBAHUS COCPEAOTOYCHBI HA IIOHUMAHUN MEXAHU3MOB,
IIPUBOAAIIUX K IIOBPEKACHUIO KACTOK IpH OOAC3HH AABIITCi-
Mepa.
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Bupawnn rnas

[sBua H. MeHTOH

bubAns ropoput, aro Bosxkes Bednas cuaa u OOKECTBEHHASA IIPU-
poaa AcHO BUAHKI B Ero tBopermn. OAHIM U3 HAOOAEE OYECBUA-
HBIX TPOABACHHHA Ero TBOPYECKOro BEAHYHs ABAACTCA YEAOBEUeE-
CKITH TA23.

Aaxe Yapaps AapBuH IpH3HAA, 9TO «B BBICIICH CTEIIEHH a0-
CYPAHBIM, OTKPOBEHHO IOBOPA, MOMKET IIOKA3ATHCA ITPEAITOAOKE-
HIE, 9TO TAA3 CO BCEMH €r0 CAOKHEHIIIIMHU IIPHCITOCOOACHUAMMI
AAfL I3MEHEHUSA (DOKyCa HA PABAUYHBIC PACCTOSHUSA, AASL YAABAHBA-
HUS PA3HOIO KOAHYECTBA IIPOHHKAIOIIEIO CBETA, AAS KOPPEKIINK
cpepHIecKUX U XPOMATHYECKAX a0Eppammil MOI OOpPa30oBaThCA
Iy TEM eCTECTBEHHOIO 0TOopay.'

Hecmotps Ha s10, AapBUH, OTBEPIHYB XPUCTHAHCTBO, BHIHYHK-
ACH OBIA ODPATHTBCA K «aOCYyPAY», ITOOBI OOBACHHUTH IIPOUCXOKAC-
HUE I'Aa3a KAK CACACTBHE CAYYas M €CTECTBEHHOIO OTOOPA.

KnBasa kamepa

I'To cyTm, raas — 3T0 KHBAs BUACOKAMEPA CO CBEPXBECTECCTBEH-
HOH YyBCTBHTEABHOCTBIO. Kak m AroOad xopormmas BHACOKaMepa,
CACAQHHASA PYKAMH YCAOBEKA, TAA3 HMMECT YEPHYIO ITOBEPXHOCTDH
BHYTPH, YTOOBI IIPEAOTBPATHTD PACCEHBAHIE CBETA, M ABTOMATHYE-
CKM HACTPAMBAIOIIIICA OOBEKTHB C PEIYAHUPYEMON AnacparMor
AASL yripaBAeHHA cBeTOM. Kak M GOABIIMHCTBO CAOMKHBIX COBpE-
MEHHBIX II(POBEIX (DOTOAIIIAPATOB, OH HUMEET IIPOCAOMKY, TyB-
CTBHTEABHYIO K CBETY (CETUATKY), KOTOPAf MOMKET IIPHCIOCAOAN-
BATHCA K IIIHPOKOMY CHEKTPY APKOCTH.

Ho B oramdame or KamMepbl, CACAAHHOI UEAOBEKOM, CETYATKA
MOKET ABTOMATHYECKI N3MEHATH CBOIO YYBCTBUTEABHOCTD K APKO-
CTH OT ACCATH MHAAHAPAOB CAHHHUII AO OAHOM! KAeTKH ceTdaTkm,
YyYBCTBHTEABHBIC K CBETY (POTOPEIEIITOPHI), MOTYT BOCIPUHUMATD
CIIEKTP CBETA OT APKOTO CHAHHUA CHEra Ha COAHIIE AO OAHOTO POTO-
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Ha (MaACHIIIas CAMHMIA CBeTa). B oTAmgme or KaMep, CAEAAHHBIX
YEAOBEKOM, I'AA3 TAKAKE FMEET ITOPA3HTEABHYIO CIIOCOOHOCTH CO-
OHpaTh M PEMOHTHPOBATE CEOA.

porosuua

papyHas
o6osnpuKa

3payoK

XpycTanuk

PucyHok npepocTasneH JirehDesign.com

Kazkaast 9acTp raaza mMeer yHHKAABHBIC (PYHKIINM, KOTOPBIC
ITO3BOAAIOT HAM BHACTB. 1'Aa3 ITOAOOEH Kamepe, OAHAKO MOKET
AEAATH HAMHOIO OOABIIE. 1'A23 CMa3BIBAET, YNCTUT M BOCCTAHAB-
AHBAceT cam ceOs. B oTAmdme oT KaMepsl raa3 ImpeBpariaet oopasst
B 9ACKTPHYECKHE CHUTHAABI, MTHOBEHHO ITOCBIAACMBIE B MO3T, TAE
5TH CUTHAABI OOPaOATBIBAIOTCA, F IIPOM3BOANT HEOOXOANMBIE KOP-
PEKTHPOBKHL.

e  Porosuma
[TpubAUSHTEABHO B YeTBIPE Pa3a MOIIHEE, YeM XPYCTAAMK,
B (POKYCHPOBAHHUN CBETA, POIOBHUIIA IIPEACTABAACT CODOI
TOHKOE IIOKPBITHC B IIEPEAHCH YACTH T'AA34.
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¢  Paayxaaa 060s0uKa
Paaysxmas 00oAr0UKa — 9TO mBeTHAS 9acTh raaza. OHa co-
CTOWT U3 ABYX IPYIII MBIIIIL, KOTOPbIEC pabOTAIOT BMECTE,
OTKPBIBAS U 3aKPBIBAS AUA(PATMY PAAYKHON OOOAOUKI.

e 3pauox
3pavoK KOHTPOAUPYET KOAMYCCTBO CBETA, IMOMAAAFOITICE B
raas. ABe TPYIIIEI MBIIII] B PAAYKHOH 0O0AOUKE KOHTPO-
AUPYIOT pasMep 3padka.

¢ Xpycraamk
XpyCcTaAuk ruOKmid, KaK PE3HHKA, I MOKET OBICTPO OKy-
CHPOBATHCA, U3MEHSAA CBOXO (DOPMY.

B3rnapg ns «okHa»

I'oBOPAT, 4TO O KAMEPE CYAAT 110 OOBEKTUBY. A HACKOABKO XO-
potr 0OBEKTUB Y€ AOBEIECKOTO TAA3a?

B AelicTBHTEABHOCTH, Y€AOBEYECKUI TAA3 MIMEET ABA IIPEKPAC-
HBIX OOBEKTUBA — POTOBHILY U CAM XPYCTaAUK. B meproA Harrero
BHYTPHYTPOOHOTO Pa3BUTHA KOKA SMOPHOHA HAA PA3BUBAOIINM-
€Al TAA30M IIPEBPAIIACTCA B YUCTOE OKHO. YTOOBI OBITH KPHCTAAD-
HO YHCTBIM, 3TOT OCOOCHHBIN BHA KOKH HE AOAKCH HMETh KPOBe-
HOCHBIX COCYAOB, BOAOC U 7KEA€3, KOTOPBIE €CTh B DOABIIIEH YaCTH
KOJKIT, XOTA OH COACP/KHT MHOI'O HEPBOB (4 ITOTOMY IPE3BLIYANHO
YYBCTBHTEACH ITPH ITPUKOCHOBEHUH K HEMY).

XoOT MBI CKAOHHBI AYyMATB O POrOBHIIE DOABIIIE KaK O 3aIIHT-
HOM OKHE, 9eM KaK 00 OOBEKTHBE, OHA HA CAMOM AEAE (DYHKIIHO-
HUpPYET KaK 0ObeKTuB. PaKTIYCeCKH, POTOBHIIA IIPUOAUZHTEABHO B
JYeThIpe pasa MOIIHEE B (DOKYCHPOBAHNHI CBETA HA CETYATKE, YeM
CaM XPyCTAAHK.

«Pe3nHOBbIN 06bEKTNBY

Xpycrasuk, MOAOOHO POTOBHIIE, TOKE OEPET CBOE HAYAAO C IM-
O6pronassHON Koxu. OH HeBepoATHO mpospadcH. OAHAKO, B OT-
AWMYHE OT HEU3MEHHOM POTOBHIIBL, XPYCTAAUK MOMKET MEHATH CBOI
doxkyc. Dra aBromarmdeckad (PYHKIHA (DOKYCHPOBKH ITO3BOAACT
HaM OBICTPO cPOKYCHPOBATHCA HA AFOOOM OOBEKTE, HAa KOTOPHII
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MBI CMOTPHUM. BOABITIMHCTBO Kamep ycTaHaBAnBaroT (DOKyC (pusmde-
CKIM ITEPEABIIKEHIEM OOBEKTHBA, HO XPYCTAAHK I'Aa3a THOKMIL, KK
pe3nHa, M MOKET OBICTPO (DOKYCHPOBATHCA, H3MEHAA CBOIO (POPMY.

Co BpeMeHH IPEXOIAACHUA OOABIIAA YACTh DOXKBEIO IepBO-
3AAHHOTO TBOPEHHSA CTAAA MEHEE COBEPIICHHOM, IIO9TOMY C BO3-
PACTOM XPYCTAAHK TEPACT THOKOCTh, CHIGKAS IIPH 9TOM KAK Pe3-
KOCTb, TaK M CITOCOOHOCTD (DOKYCHPOBATHCA.

Baw mo3r nokasbiBaet

B TO BpCMﬂ KaK pOI‘OBI/IHa n XpyCTa/\I/IK paSBI/IBafOTCﬂ C OM-
OpPMOHAABHOM KOKH, OOABIIIAS 9aCTh TAA3HOTO SOAOKA Pa3sBHBa-
ercA B 9MOPHOHE KaK OTBETBACHIE TOAOBHOTO Mo3sra. [Toaymaitre
00 sTom! Ber MOKETE MCCAGAOBATD YACTH MO3TA YEAOBEKA, IIPOCTO
CMOTPA €My B I'Aa3a.

I'AasHOE AOAOKO PA3BHBACTCA OT FOAOBHOIO MO3IA B AOCOAIOT-
HO IIPaBUABHOM HAIIPABACHUH, YTOOBI CMOTPETh UM YePEe3 XPyCTa-
AMK ¥ POroBuily. BeIAO ObI HEIIPHATHO UMETH I'Ad32 B TOAOBE, HO
6e3 OKOH B KOXKE, 9ePe3 KOTOPbIE MOKHO CMOTPETb.

MyckynucTbii rnas

OOBIMHO MBI HE CYMTACM T'AA3 MYCKYAHCTBIM OPIaHOM, HO 3TOT
MAACHBKII OPraH UMEET OAHH U3 CAMBEIX AKTHBHEIX MYCKYAOB B TEAE.
Bryrpu raasa ects Ae rpymmer mMemmn. OAHA IPyITa 3aKpeIBACT U
OTKPBIBACT AHAPPATMY PAAYKHOI OOOAOUKH, BITyCKasA Pa3HOE KOAN-
YECTBO CBeTa. Bropad — IpHKpernAeHa HUTOYKAMID K IIEPUMETPY
XPYCTAANKA F U3MEHACT ero popMy B MOMEHT (POKYCHPOBAHIA.

TaxKe TPU HAPBI MBIIIIL] PACIIOAOKEHBI CHAPYIKH IAa3a. DTH
MBIIIIIIBI BPAIAIOT TAA3HOE AOAOKO TAK, YTO MBI MOYKEM CMOTPETD
B pasHBIC CTOPOHBI, He ITOBOpayunBad roAosy. I1o cyru, oaHa mapa
MBIIIIL PAOOTAET, KAK BOKKH AAS KOHSA, YTOOBI IIOBOPAYMBATD I'AA3
BAEBO M BIIPaBO. Bropas mapa MbIm, npukpenaéHHas K BEpXy 1
HU3y TAA3HOTO AOAOKA, HAIIPABAACT rAa3 BBepx u BHu3. M, Hako-
HEII, TPEThA IPYIIIIA BPAIIACT 'AA3 KAK ABEPHYIO PydKy-KHOO. [leAn
TTOCACAHUX ABYX MBI — COXPAHHUTH BH3YAABHO AHHHIO TOPH-
30HTa, KOTAA MBI HAKAOHAEM I'OAOBY B PA3HBIC CTOPOHBI, YTOODI He
32KPYKHAACH TOAOBA. (I'OCIIOAR TIpeABHACA Bcél)

26 e Anbmarax «Yenoseueckoe mesno»



Mbilwubl a3 — camble akTMBHble MbllLbl B Tene. [IBeHaauaTb OTAebHbIX
MbILLL, (MO LWeCTb B KaXXAOM r11a3y) AOSKHbI A4BUraTbCA abCOMOTHO CUHXPOHHO,
4TO6bI Mbl YBUAENN OOBEKT, HA KOTOPbIV CMOTPUM.

JNlaTepanbHas u mepvanb-
Has nNpAmMble MbilLbl pabo-
TaloT Kak BOXOKM 1A JoLla-
OV, HanpaBnAA rna3s BNeBO MeananbHas
U BrpaBo. BepxHasa wu npAmas MbiluLa
HVKHAA NpAMble  MblLLbl

NOBOPAYMBAIOT r71a3 BHU3 U

BBepX. BepxHAs 1 HWMXHAA

KoCble MblWLbl  BpaLlalT

rma3 Kak LWapoobpasHyto

pyuky aBepw. Llenb kocbix

MblLLL, — BO 136eXaHue ro-

NTOBOKPY>KEHWs1 COXPaHUTb

BU3yanbHO JINHUIO Fopu-

30HTa, KOrga Mbl HaK/OHsA- HWKHAA NpAMas
€M rofioBy M3 CTOPOHbI B HUXHAA KOCAA MblLLi Mbilllia
CTOPOHY. PucyHok npepoctaneH JirehDesign.com

BEPXHAA KOCaA Mblllla BEPXHAA NpAMaA MbllLa

3aaymaiirecs 00 atom! Kyaa Obr Mbr HH 0OpaTnAm B30p, ABE-
HAAIIATH OTACABHBIX MBIIIIII (IO IIECTb Ha KAKABIH I'Aa3) ABUTAFOTCH
B COBEPIIIEHHOH IaPMOHHUH, YTOOBI MBI BUACAH OODBEKT, HA KOTO-
peIit cMoTpuM. EcAM HAIITH rA232 XOTh HEMHOTO PACCOTAACOBAHEL,
MBI OYAEM BHACTD ABOMHYIO KAPTHHKY. TaKoe YAHBHTEABHOE CO-
IAACOBAHUE MOYKHO CPAaBHUTH CO CHAHIIEPOM, KOTOPBIH ILIEAHTCH
HACTOABKO TOYHO, UTO KAXKABIH Ppa3, CTPEAAS U3 ABYX IIHCTOAETOB,
ACAAET TOABKO OAHO ITyA€BOE OTBepcTHE!

CreknoouncTuTenb N CTeKNOoOMbIBaTeNb

Harmmu Bekn me ToOABKO 3aIIUIIAYOT I'Aa3a 1 HpI/IKPI)IBaIOT nux,
KOTAA MBI CITHM HAH MOPTAeM, HO TAK/KE CAY/KAT OUHUCTHTCAAMHI H
OMBIBATEAAMI AAA POTOBHIIBL ['AYOOKO TIOA BEPXHIM BEKOM, C Ha-
PYKHOI CTOPOHBI § KAKAOTO TAA32 €CTh CICIHAABHAA EMKOCTb
MOJOIIIETO CPEACTBA AAA TAA3 TIOA HA3BaHMEM CAE3HAA KeAesa. DTH
KEAE3BI BEIPAOATHIBAFOT BOAAHHUCTYEO CAE3HYFO KHUAKOCTH C HEOOXO-
AUMBIM ypoBHeM kucAotaoctrn (pH) m ocMorrraecknmn (KOHITEH-
TpAIs) CBORCTBAMI. DTa KUAKOCTD TAKKE COACPIKUT CICI[HAABHBIC
pepMEHTEI, OUMINATOIIHE IAd3 OT BO3OYAUTEACH HH(EKIIHM, U CIIe-
LUAABHBIE MACAQ, YMEHbIIIAroOIINe ucrapenue. Kpome storo oma Ae-
AQ€T TIOBEPXHOCTH POTOBHUIIBI TAAAKOM AAS OITTUMAABHOTO BUACHHS.
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CamoouuLlalowWmines rnas

Ecan BBI mprcMOTpHTECH K CBOEMY I'AA3Y, TO BO3AE HOCA Ha IPa-
HOIIE BEPXHEIO M HITKHETO BEKA 3aMETHTE MAACHBKOE OTBEPCTHE.
BTI/I AMOYKH, HA3BIBACMBIC «TOYKAMI», COCAMHCHBI CO CAéSHbIMI/I
HACOCAMH, KOTOPBIE YAAATFOT CAE3HYIO KHUAKOCTD, IIPOTEKAFOIIYIO
ITO I'AA3Y, I CAHBAOT €€ B HOC. T'aK rAa3a HEIIPEPHIBHO OUUIIIAIOTCA
OT MyCOpa, 2 POTOBHUIIA HE BBICHIXACT (IIOTOMY YTO BBICEIXAHHE MO-
JKET BBI3BATH CAEIIOTY).

Koraa o0pasyercsi CAUIIIKOM MHOTIO CAE3HOH KHAKOCTH (Kak
BO BpeMs ITAAYa), CAOH KHAKOCTH HAA POTOBHIICH MOXKET CTATbh
CAHIITKOM TOACTBIM I MEIIaTh 3peHmro. Koraa cA€3nbie KaHAABI Ha-
IIPABAAFOT IIOTOK CAE3 B HOC, Y HAC HAYMHAET T€4b U3 HOCA. Hcan
CAE3HOI KUAKOCTH COOMPACTCA CAUIIIKOM MHOTO, M HACOCHI HE MO-
IYT OTKAYHBATD ¢€, CAE3BI BBIAMBAIOTCA HAPYKY M TEKYT IO ITICKAM.

ﬂo,q BEPXHAM BEKOM Cné3Han xenesa BblAenAeT XUAKOCTb AnA rnasa. KpO-
lWeYHble OTBEpPCTUA, Ha3blBaemble CNE3HbIMU TOYKaMK, BbIBOAAT CJ'Ié3HyI0
KNOKOCTb M3 Ia3a B HOC. KonnuectBo cnésHon KNUOKOCTU OoNTMaJibHO AnA
YéTKOoCTU. Y Bac KOF,D,a-HVI6yAb rnasa nosIHOCTbI0 HANONMHANUCH cne3amu? Ecnn
[a, TO Bbl MO 3aMETUTb, YTO N3-3a 3TOI0 KapTUHKa CTaHOBUTCA pa3MbITOVI.
PucyHok npefocTasnen [lxxoHom Huksuctom
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Porosuua He abconoTHO rnagkaa. CnésHaa XnaKocTb NoMoraet chenatb eé
NoBepxXHOCTb 6onee rMagKol AnA MPOXOXAEHUA CBETa, UTO YCWUMBAET YET-
KOCTb. PucyHok npepocTaBneH [xoHom Huksrctom

TonbKo Nucyc moxKeT BbITepeTb HalK CNE3bl

Mz, Aroan, — eamHCTBeHHOE Bokbe TBOpEHmEe, KOTOpOE MO-
JKET ITAAKATh M3-32 CBOMX SMOIMH. MBI — TaKKe EAMHCTBCHHBIC
OOBEKTBI HCKYITNTEABHOH KepTBbl Mncyca Xprcra, Kotopsrit mpn-
méA B 3TOT MHP, ITOOBI CIIACTH HAC OT BO3ME3AHUA 32 rpex. Kakoe
YyAECHOE yTermeHue B ToM, uto Hamr Hebecnerit Orerr mooberraa
VAAAUTD BCE HAIIM CAE3EL, OOAD H IIEYAAD.

W orpér Bor Beskyro caesy ¢ oveil ux, u cMepru He Oy-
ACT yIKe; HHU ITAAYA, HU BOIIAf, HU OOAEC3HH yiKe HE OYACT,
6o npexnee upomao (Otxp. 21:4).

1. C. R. Darwin, The Origin of Species by Means of Natural Selection, 6" ed.
(Senate, 1994), pp. 143-144.

* Brpeoo630p g-pa MeHToHa «Braawmn rnas» cm. Ha caiiTte
www.answersingenesis.org/media/video/ondemand

A-p AsBuA MeHTOH nMeeT AOKTOPCKYIO CTEIICHb B OOAACTH
KACTOYHOH OmoAormm ot YHmsepcurera bpayna n siBAfercs yBa-
KAEMBIM aBTOPOM M IipertoAaBateseM. OH — O9ETHBIN mpodec-
COP MEAHMIIMHCKOIO (PAKyABTETA B YHHBEPCHTETE NM. Barmarrona
B 1. CenT-AyHc, aBTOP MHOTOYHCACHHBIX IIEIATHBIX TPYAOB I OAUH
M3 CAMBIX ITOIYASPHBIX CIIMKEPOB B opranusaruu «OTseTol B BrI-

Ty, CIITA.
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Cnbiwalyee yxo

[sBua H. MeHTOH

VX0 €IIOCOGHO CABIIIIATE BCE, — OT TUXOTO THKAHbS HAPYYHBIX Yd-
COB AO PEBA PEAKTHBHOTO ABHTATEAS, — B AMAIIA30HE 3BYKa IIPHU-
OAM3BNTEABHO OT OAHOTO AO MmAAmona reprl ITostomy oamn n3
CAMBIX JAMBHTEABHBIX OPIaHOB B TEAC BAKHO HMCIIOAB3OBATDH AASA
TOTO, 9TOOHI CcABIIIaTh CAOBO boskbe.

3ByK
YToOBl MOHATD, KAK HAIIKI VIII CABIITIAT 3BYK, MBI AOAYKHBI,
HpC)KAC BCCTO, ITIOHATH KOC-9TO O CAMOM 3BYKC.

PucyHok 1. Kak o6pasyetcs 3ByK?
Brbpauuun Bbi3biBaloT KosiebaHus
MONeKyn BO3Ayxa, KOTopble CTajKu-
BalOTCA C APYrMMM MOJeKynamn BO3-
Zlyxa, a Te, B CBOIO ouepefb, — CO
cnegyoWyMm, U Tak [0 Tex nop,

MOKa OHW He AOCTUTHYT HaLLNX

ywen.

BoApmmHCcTBO 3ByKOB 0Opa3yroTcA OT BHOpAIMN H9ero-Audo,
HAIIPHIMEP, TOAOCOBBIX CBA30K HAH TPOMKOTOBOPHTEACH. DTH BH-
OpAarlry BEI3BIBAFOT KOACOAHIA MOACKYA BO3AYXA, KOTOPBIE CTAAKI-
BAFOTCA C APYTHMHI MOACKYAAMHI BO3AYXA, 4 T€, B CBOKO OYEPEAD, —
CO CAGAYIOIIUMH, H TaK AO T€X IOpP, IIOKA HE AOCTUTIHYT HAIIIHX
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yrreit (puc. 1). YX0 MOAOAOIO YeAOBEKa MOKET BOCIPUHUMATD OT
ABAALIATH IMITYABCOB 32 CEKYHAY (AAfl HH3KOYACTOTHEIX 3BYKOB) AO
20 TeIcAY (AASl BBICOKOYACTOTHBIX).

Tpu otpena yxa

3aA0ATO AO H300PETEHUA PAAHO OBIAO COTBOPEHO YXO, IIpe-
BpAIIAfoIree KOACOAHIA B 9ACKTPUYCCKIE CUTHAABL. UTOOBI coBep-
IITHTD 3TO YyAO, Bor pasaeAmA yxo Ha TpH 9acTi — BHEIIHEE YXO,
cpeance u BHyTpeHHEE (pHC. 2). KakAas 9acTh UTPAET CBOIO POADL
B OOHAPY/KEHUH 1 IIPEBPAINIEHNN CUTHAAOB, KOTOPBIEC BOCIIPUHI-
MAET HAIIl MO3T.

PucyHoK 2. BHeluHee yxo

Tpw YyacTy BHELLHETO yXa — 3TO YLIHaA PakoBMHa (KOTOPYIO Mbl BUAUM), YLLIHOW
KaHan 1 6apabaHHas nepenoHKa. YilHas pakoBMHa JIOBUT BOJTHbI 3BYKOB, KO-
TOpble NPOXOAAT Yepe3 YLWHON KaHan v Bbi3blBaloT BUbpaumn 6apabaHHow
nepenoHKm.

B 1ierouke cAOKHEIX ITArOB 5TH TPH YACTH CAY/KAT AAA TOTO,
YTOOBI IIPOBOAUTE 3BYK YEPE3 TPU ADCOAIOTHO PA3ZHBIE CPEABI —
BO3AYX, KOCTb I KHAKOCTD (IIPEHMYITIECTBEHHO BOAQ).
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BHewHee yxo

Brermree yxo coctonT U3 yIIHON PakOBUHEI, VITHOTO KaHAAAQ
n Oapabannoi mepernoHkn. JacTs yxa, KOTOPYIO MBI BUAWUM, Ha-
3BIBACTCA YIIHAA PAKOBHHA, OOBIYHO M3BECTHAA IIPOCTO KaK yXO. YV
Hed CAOKHASA YAIIeItoA0OHas (DOpMa, ITPEAHA3HAYCHHAS AASL TOTO,
9TOOBI AOBHTH BOAHBI 3ByKa U3 BO3Ayxa. Haamrdame AByX yrmeit mo-
MOTIAET OIIPEACAHTH, C KAKOH CTOPOHBI IIPUXOAAT 3BYKH. YIITHBIC
PAKOBHHBI HE TOABKO CITOCOOHBI OOHAPYKHBATH 3BYKH CACBA U
CIIpaBa, HO U CIIEPEAH, C3aAH, CBEPXY HMAM CHH3Y. YIIHOH KaHaA
MIMEET AAMHY IIPUOAUSBHTEABHO 2,5 CM U B AHAMETPE UyTh OOAB-
e 0,8 cm. OH HarrpaBAfieT 3ByKOBBIC BOAHBI K OapaOaHHOM 1epe-
rmoHKe. BHyTpH KaHaAa HAXOAATCA CIEIINAABHBIC KEAE3BI, KOTOPHIE
BBIPAOATHIBAOT VIITHYIO CEPy. DTa CEpa CMA3BIBACT YITHON KAHAA,
IIPEAOTBPAITIAs Pa3APAKEHHE U OOPACH C OAKTEPUAMH.

V' OOABIIHHCTBA AIOACH YIMHOH KAHAA CAMOOYHIIATOIIHICS.
Vinmas cepa 3aA€pKUBACT MEAKHE YaCTHIIBI IIBIAM, KOTOPBIC 3aTeM
VAQASFOTCA C YIITHOTO KaHaAa (BMECTE C CEPOI) C TIOMOIIBIO YAHUBH-
TEABHOI'O MEXaHH3Ma HAIIOAOOUE ACHTBI TPAHCIIOPTEPA.

bapabannas mepenoHKa BBIIOAHACT 3AKAIOYHTCABHYIO, BaikK-
HYIO POAb BO BHEIIHEM yxe. KOraa 3BYKOBEIC BOAHBI IIPOXOAAT
Jyepes yIIHOM KaHAA, OHH BEI3BIBAIOT BUOPAIIHIO OapabaHHOMN Iie-
perronku. CaMble HE3HAYNTEABHBIC ABIKCHISA OapaOaHHON rrepe-
IIOHKH 32TEM IIEPEAAFOTCH MAACHBKUM KOCTOYKAM B CPEAHEM YXE.

CpepHee yxo

DyHKIA CPEAHETO yXa COCTOUT B TOM, YTOOBI yCHAUTD 3BYKO-
BbIC BUOparmn 60apabanHoO meperroHkn. Budparmm AOAKHBI ObITH
C/KATBI B €ITIE MEHBITTHIT TIPOEM.

D10 pocTUTACTC HAATOAAPS ITOCACAOBATEABHO PACIIOAOKCHHBIM
TPEM MAACHBKHAM KOCTOYKAM B CPEAHEM yX€, KOTOPHIC HA3BIBAIOTCA
cayxoBbeME (pHC. 3). CAYXOBBIE KOCTOYKI — HANMEHBIIIIE KOCTH B
TeAe YeAOBeKa (HamMmeHbIrmad u3 Hux BecuT 0,3 caHTurpamma). 1o
CAMHCTBEHHBIE KOCTH, KOTOPBIE HE PACTYT IIOCAE POKACHHI.

Bubpannn, kotopsie BOSHUKAOT B OapabaHHOI IIEpEIIOHKE,
IIEPEAATOTCA K IIEPBOI CAYXOBOI KOCTOYKE, HA3BIBACMON MOAOTOY-
KOM, «PYKOATKa» KOTOPOH IIPUKPEIIACHA K OapabaHHOII ITeperoH-
Ke. DTa KOCTb, B CBOIO OMEPCAb, ITEPEAAET BHOPAIIMH K CAYXOBOH
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KOCTOYKE ITOA HA3BAHWEM HAKOBAaAbHA. Aaiee BuOparmm repe-
AAFOTCA K KOCTOYKE, KOTOPAA BBHITAAAUT KAK CTPEMS M HA3BIBACTCA
crpemedko. ¥, HakOHEI, «OCHOBAHHE», HAXOAAIICECH HA CTPEMEY-
Ke, BCTABACHO B MAACHBKOC OBAABHOC OKOIIIKO, KOTOPOE OTKPHIBA-
ercs BO BHyTpeHHee yxo (puc. 3).

PucyHok 3. CpepiHee yxo

DyHKUMA CpefHero yxa coOCTOWUT B TOM, YTOObI YCUNIUTb 3BYKOBblE BUOpaLnm
6apabaHHO nepenoHkn. OT bapabaHHON NepPenoHKM BMOpaLmmn nepeatoTca
MOJIOTOYKY, 3aTeM HakoBaJsIbHe 1 B KOHLie CTpeMeuKy. Tak Kak Bubpauuv 6apa-
6aHHOW MePEnoHKN CKMMAIOTCA B MEHbLUee NPOCTPAaHCTBO MOLHOXKMN CTpe-
MeuKa, To AaB/eHNe B 3TOM MecTe ycunusaeTca B 20 pas.

VcuAeHnEe TPOUCXOAUT OAATOAAPsS TOMY, YTO IIOBEPXHOCTH
6apabaHHON ITEPEITOHKN HAMHOIO OOABIIIE, YeM OCHOBAHHE CTpe-
MEYKa; ITO9TOMY ODHCPIHA, CKOHICHTPHPOBAHHAS HA MCHBIIICM
yaacTke, ycuausaceT AaacHue B 20 pas. OCHOBaHHE ABUIACTCS BIIC-
PEA 1 HA3aA IIOAOGHO IIOPIIHIO, BHI3HIBASL BOAHEL B TEKYUEH CpeAe
BHYTPEHHEIO yXa.

BHyTpeHHee yxo

KocrHas TOAOCTb BHYTPEHHETO yXa chOPMUPOBAHA B BUAC Ma-
ACHBKOH YAHTKH, OT KOTOPOH M IIOAYYHAA CBOE HasBanue. PyHk-
TS Y/\I/ITKI/I — B TOM, qTO6bI HO/\Y"IaTb MEXAHHNYECCKHEC BI/IGPQHHI/I
OT KOCTOUEK (1, B KOHEIHOM CU€Te, OT OapabaHHOM ITEPEIOHKHN) I
[IPEBPAILIATD UX B 9ACKTPHYCCKUE CHIHAABL, IIOHATHBIC AASL MO3I.

34 o Anbmarax «4enoseueckoe mesno»



PucyHok 4.

BHyTpeHHee yxo

Ynutka, opraH BO BHYT-
PeHHEM yxe, UmeeT Tpu
KaHana, KoTopble 3aKpy-
ynBatoTca B popme cnu-
panu (puc. 4). B cpegHem
KaHane, Ha3blBaeMOM Ka-
HaloM YNUTKKM, pacrona-
raeTcA KopTMeB opraH
(puc. 5). 3T1OT opraH npe-
BpaLlaeT MeXaHuYecKyto
SHEPruio, BbIXOAALLYIO 13
6apabaHHOW NepenoHKy,
B 3/1EKTPUYECKYIO.

PucyHoK 5. ManeHbKkue «asepLbi»

Kak BHyTpeHHMe, TaK 1

BHeLUHMe BOJIOCKOBble

KNeTKM KacatTcsa no-

KPOBHOW MeMbpaHbI

(puc. 5 u 6). Korpa

3BYKOBbIE KO-

ne6aHus

npvBoAAT

KOpTVEB Op-

raH B ABWXEHUne

BBEPX U BHU3, MOKPOBHasi MeMbpaHa NoKauvBaeT

BOJIOCKM. [1py NOKaumBaHUM 3TVX BOIOCKOB ManeHbKue

«ZIBEPLbI» Ha UX OKOHYAHUAX OTKPbIBAIOTCA U 3aKPbIBalOTCsA (pUc. 7), No3Bo-

NAA 3apPAKEHHbIM YacTMLam (MOHaM) NPOHMKaTb B BOSIOCKUW. ITOT MOTOK 1O-

HOB BblpabaTbiBAaeT 3MeKTPUYECKME CUTHabl, KOTOpble MOCHUIATCA B MO3T,
rae oHv obpabaTbiBatoTCA 1 pacdpPOBbIBALOTCA.

PucyHok 7 PucyHok 6
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Bryrpu yaurkn pacosoxens: tpu kanasa. CpeAHHI KaHaA —
CIIUPAABHBIN, 3AIIOAHCHHBIN CIHEIHAABHOH KHAKOCTBIO. BHyrpH
5TOTO CIIMPAABHOIO KAHAAA IIPOXOAHT €INE OAMH KAHAA, HAITOA-
HEHHBIN JKHAKOCTBIO, HA3BIBAEMBIN KAHAAOM YAUTKH (puc. 4 u 5).
Koraa moprirHeBbIe ABHAKEHHA CPEAHETO YXa ITPOTAAKUBAIOT BOAHBI
CKBO3b KHAKOCTD B YAUTKE, KAHAA YAHTKH IIPYKIHUT BBEPX I BHU3.

KopTunes opraH

BHyTpI/I KaHaAa Y/\I/ITKI/I HaXOAUTCA ITOAOCKA CITAETECHUNA IIOA
Ha3BaHMCM KOPTI/ICB OpFaH — OAMH M3 CaMbIX yAI/IBI/ITCAI)HI)IX Op—
raHoB B TeAe. OH CAOKHBIH IO CTPYKTYPE, HO IOIBITKH Pa3zodpaTh-
cA B HEM CTOAT TOrO. 3AECH YXO IIPEBPAIIAECT CUTHAABI HA MOACKY-
AAPHOM YPOBHE.

DTOT Opraf cOCTOUT U3 TPEX PAAOB BHEIITHHX BOAOCKOBBIX KAC-
TOK M OAHOTO PAAQ BHYTPEHHHIX BOAOCKOBBIX KAETOK (puc. 0). Bep-
XYIIKN 3THX KACTOK UMEIOT MUHHATIOPHBIC «BOAOCKID (II03TOMY U
HA3BIBAFOTCA KBOAOCKOBBIC KACTKI»). DTH BOAOCKHU, B ACHCTBUTEAD-
HOCTH, KAK PECHHYKH — OHH HAMHOTO MCHBIIIC, YeM BOAOCHI HA
reAe. DakTHYECKH, OHE CAHIIIKOM MAABI, 9TOOBI PACCMATPHBATHCA
IO OAHOMY AK€ Y€pPe3 MUKPOCKOIL.

KOH‘II/IKI/I HCKOTOPI)IX BOAOCKOB HpI/IKpCH/\CHI)I K HaXOAﬂLHeI‘/'I—
CA 9yTh BBIIIIC MEMOpAHE ITOA Ha3BaHHEM ITOKPOBHasA MeMOpaHa
(puc. 6). Koraa kopTtnes opran KOAeOAETCA BBEPX M BHHU3, ITOKPOB-
Hafg MEMOPAHA IIOKAYHBACT BOAOCKI.

IIpu mOKaYMBAHHK 3THX BOAOCKOB MAACHBKHE «ABEPIIBD Ha
MX OKOHYAHUSX OTKPBIBAIOTCH H 3aKPBIBAIOTCSH (PHUC. 7), IIO3BOASS
SACKTPHYCCKU 3aPAKCHHBIM YaCTUIAM (MOHAM) IPOHUKATH B BO-
Aocku. HeBeposTHO, HO MOACKYASPHBIE ABEPLIBI KOHTPOAUPYFOTCA
MOACKYASPHBIMU IIPYKHHAMI, KOTOPBIC IIPUKPEIATIOTCA K YIIPAB-
ASIEMBIM MOACKYAAPHBIM ACPHKATCAM.

[Morpsicaer BOOOpameHIEe, KOTAA IIPEACTABAACIIIb, KAK MUKPO-
CKOITMYECKHE MOACKYASPHBIC ABEPIIBL, KOTOPBIC OTKPBIBAIOTCA H
sakpeBarorca oT 20 Ao 20 TeICAY pa3 B CEKYHAY, IPOIYCKAIOT 3a-
PAKEHHbBIC HOHBI B KOHYNKH BOAOCKOB. DTOT IIOTOK HOHOB BBIPA-
GaTBIBACT IACKTPHYCCKIAE CHTHAABI, IIOCBIAAEMBIC B MO3T, TAC OHH
00padAaTHIBAIOTCA 1 PACITH(POBBIBAFOTCA.
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bor cospgan cnbiwallee yxo

BubAua roBopuT: «VX0 CABIIIAIIEE U TAA3 BUAAIINN — U TO, 1
apyroe cosaan I'ocrroap» (ITpnrt. 20:12). TTo aroruxe, Bor, Kotoperit
co3Aan casrmargee yxo, u Cam crrocoOeH casimmaTs. [Icaamormeserr
cupammubaer: «Hacaampmmii yxo He yeasimmt an? 1 obpasosas-
it raas ge yBuant Aur» (Ilc. 93:9).

AectictBureapHo, TBOperl He orpaHuYeH (PU3NYICCKUMHE yIa-
Mu 1 rAasamu. OH MOKET CABIIIATH HAIIM CAMBIC TAYOOKHE MBICAT
H 3aTAAABIBAT B HAINM CEPALIA. DTO CTPAIIHO AASl HEBEPYIOIIETO
IPEITHUKA, KOTOPBIH HE XOTEA ObI, 4TOOBI COBepIeHHBIH bBor cAy-
IIIaA KQ7KAOE €I0 CAOBO M KazKAYIO MBICAB. Ho aAst Bepyrommero, upn
rpexu OBIAT ITOKPBITEl KPOBBIO XPHUCTA, CABIIIAIINN (F BHAAIIIIT)
Bor — a1o Gaarocaosenne u yremrenme.

* Bupeo «Cnblwallee yxo» ot a-pa MeHTOHa CM. Ha caTte
www.answersingenesis.org/media/video/ondemand
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Cepaue — nocTosAHHaA
6opbba co cmepTbiO

Xepep bpuHcoH bptoc

Hamra xusep BCHT Ha BOAOCKE. HemrpephIBHBIN IOTOK HACHI-
IMEHHOW KPOBU AOAKEH AOCTHIATH KACTOK ITO BCEMY TEAY, Pa3-
HOCA KHCAOPOA W HEOOXOAWMMBIC ITHTATCABHBIC BEITIECTBA KOHEU-
HOCTAM B COOHPAs OTXOABL, TAKHE KaK YTACKHCABIH ra3. Ecam ator
ITOTOK OCTAHOBHTCA XOTA OB HA HECKOABKO MEHYT, ’KU3HD IIpe-
KPATHTCH.

Kaknm xe o6pasom TBoperr oOecrieIuA TaKOW HEIPEPHIBHBIMN
moTok? OH ITOAAPHA HAM HACOC U3 MATKOM ITAOTH, 2 HE U3 TBEPAOI
craan. OIIEHKH PACXOAATCA, HO 9Ta MOIIIHAA MBIIIIIA IIPOTAAKHBACT
KPOBb KAaK MUHHMYM depe3 2,5 TBICAYN KHAOMETPOB KPOBEHOCHBIX
COCYAOB, M HEKOTOPBIC U3 HUX HACTOABKO Y3KHE, YTO MMECIOT AHA-
MeTp He DOABIIIE OAHON KPaCHOI KAETKH KpoBr. CepAlie AOAKHO
6mreea 100 TeICAY pa3 B CyTKH Oe3 IIEPEABIIIEK 1 ITOAOMOK.

Mpr — XOAAYHE ITIEACBPHI, YYACCHO YCTPOCHHBIE AAA KU3HI Ha
3emMAe. 3aAYMARTECh HAA TPEMA HH/KEHEPHBIMI 33Aa9aMH, KOTOPBIE
AOAKHO BBIIIOAHATD HAITIE CEPAILIE.

3apaua N21: ogHOBpeMeHHbIn 6er
B ABYX HanpaBJieHNAX

KpoBb AOAKHA IIPOTEKATH ITO ABYM PAa3HBIM KPyraM KPOBEHOC-
HBIX COCYAOB OAHOBpeMeHHO. [1epBEIil Kpyr KpoBOOOpAIIeHNS CO-
OGHpacT KPOBb C TeAA M ITOCHIAACT €€ B ACTKHE, YTOOBI OHA MOTAQ
HAOpaTh KHCAOPOAA B M30aBUTHCA OT YTACKHCAOTO Tasa. Bropoit
Kpyr Oepér 0OOraIméHHyIo KHCAOPOAOM KPOBb, BEPHYBIIYIOCHA W3
ACTKHX, 1 pacripeaeader e€ mmo Beemy Teay. Ho mam AaHO TOABKO
OAHO CEpAIle, YTOOBI Ka¥aTh KPOBb B ABYX HarpaBAcHHAX. Kak xe
CHPABUTHCA C ITOH 3aAAUEH?
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PeweHne: [1Ba Hacoca B OgHOM

ronoBa

npasoe Nérkoe neBoe nérkoe

cepaue

HWXXHAA YacTb Tena

PucyHok 1. [lea Hacoca B ofHOM
MpaBasA cTopoHa cepAua KayaeT KpoBb yepes NErkue, a neBas KayaeT eé no
BCEeM TKaHAM rosioBbl 1 Tena.

Ceparte, akTHIECKH, COCTOUT M3 ABYX HACOCOB B OAHOM. B
yTpoOe MaTepn cepArie peOEHKA HAYMHACTCA C IIPOCTOH, OOABIIION
TpyOkm. OAHAKO, IO 3aMbIcAy TBOpIA, B IpOLIECCE PA3BUTHA pe-
6énka TpyOKa 3armbaercd, obpasya meraro. CTOPOHBI Ieperaera-
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FOTCA, CO3AABAA CTCHKY MEKAY AByMA OTACAeHHAMM. B mporiecce
POPMIPOBAHIA CEPAIIA ABE CTOPOHBI OCTAFOTCA OTACAEHHBIMI, 1O
CYTH CTAHOBACH ABYMS OTACABHBIMH HACOCAMI.

KasABIH U3 5THX HACOCOB MMEET CBOIO ABYXKAMEPHYIO CHCTE-
My (puc. 1). MBIIIIEL B OAHON KaMepe COKPAINAIOTCA U CKUMAIOT
KPOBB, B TO BPEMs KAK B APYTOH KaMepe OHH PACCAAOAAIOTCA M Ha-
ITOAHAIOTCA KPOBBIO. CepAlle IIOCTOAHHO BBUKUMAET KPOBb KPYTs-
IIIUM ABIKCHHEM, ITOAODHO BBUKHMAHUIO IBaOpbL Bbuknmanme
KHIAKOCTH OOAEE COBEPIIEHHO, YEM IIPAMOE CAABAMBAHHC B HACO-
cax, N300PETEHHBIX YEAOBEKOM.

OAHIM ABI/KEHHEM KPOBb BEITAAKHBACTCA U3 OOONX HACOCOB —
HAITOAHSAA OAHY KAMEPY M B TO ’Ke Bpems omycrormas Apyryio. Ho
5TO IOPOKAACT IIPODAEMY. AeBas CTOPOHA AOAMKHA ITPHAATATDH B
IIECTh Pa3 OOABIIE YCHAHI, UeM IIpaBas, 4TOOBI IIEPEKAYNBATE
KpoBb 110 Bcemy TeAy.! (Boabmie ycmanii HeOGXOAHMO, HOTOMY
YTO CAOKHEE IIEPEKAYUBATD KPOBD IIO BCEMY TEAY, YEM TOABKO K
OAmsAcKarM ACTKHM). AAfS 9TOrO A€Basg CTOPOHA CEPAIA OBIAA
CO3AaHA C OOACE CHABHBIMI MBIIIIIIAMI.

3apaua N2 2: 6er Ha mecTe

YeAOBEUECKOE TEAO UMEET YAHBHUTEABHYIO CIIOCOOHOCTH Xpa-
HITH OPraHbl B YyCTOHNYMBOM COCTOSHHM, KOTAA MBI OC/KHM, ITPbI-
raeM HAH KPYKEMCH. AAS IIOYEK MAU MOYEBOIO IIY3BIPS 5TO IIO-
KAKETCA AEIKHM, HO C CepALeM Beé caroxaee. OHO AKTHBHO U HE-
IIPEPBIBHO IIEPEKAYNBACT KpOBb. KakuM ixe 00pasoM OHO MOKET
IIPOAOAKATH PabOTY, He IIepPerpeBasich U HE BBICKAAB3BIBAA U3 PE-
GepHoro kapkaca?

PelwieHue: ABYXCNOMNHbBIN MELIOK

AAf 3aIIIITEL 5TOM HEIPEPHIBHO PabOTAroIneil MeIIsl bor
ITOMECTHA €€ B CIIEHUAABHBIN ABYXCAOMHBIN MEIIOK, KOTOPHII Ha-
3BIBACTCH OKOAOCEPACTHON CYMKOI (rrepukapA). I pyOsiit BHEIITHI
CAOH MEIITKA ITOA HA3BAHMEM BOAOKHUCTBIM IEPUKAPA IIPUKPEIT-
AGH K Ama(pparMe, TOTAA KAK BHYTPEHHHI CAOH, CEPO3HBIN IIEPH-
KapA, NPHKPEIAEH ITAOTHO K cepAry. CrermaspHas CMa3odHAg
KIAKOCTD MEKAY ABYMf CAOSIME TIO3BOAAET CEPAIY CKOAB3HTBH C
HAMMEHBIITIM TpeHHneM. FcAm ObI He 9TOT YAMBHTEABHBIH MEITOK
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CO CMAa3KOH, ObFOIIIEEC CEPALIE BHIPAOATBIBAAO OB CTOABKO TEITAQ,
YTO MOTAO OBI YOUTD HAC.

[Tepukapa — 2TO €IIé OAHA M3 IYACCHBIX 0CODEHHOCTEMN, HAA
KOTOPOM AOMAIOT TOAOBBI CTOPOHHHKH 9BOAIOIIHH, XOTA ¢ OHO-
ACHCKOM TOYKHU 3PEHHA OHA A0COAIOTHO ITOHATHA.

MNpo6nema N23: HenpepbIBHOCTb PaboTbl

Hepser, OTBeTCTBEHHBIC 32 HAINN YyBCTBA, OBICTPO yCTAIOT. Y
Bac GBIB’A/\O TAKOE€, 9YTO BBI HO"IYBCTBOBZLAI/I HCHPI/IHTHBII‘/'I 3ariax, a
32TEM IIEPECTaBAAH 3aMedaTh ero? HepBHBIC KACTKH Baliero Hoca
IIPOCTO ITpeKpaTHAH paboTy. Ber OykBaAbHO mepecTaBaAn 4yBCTBO-
BaTh 3TOT 3armax. Hepssl ie cepAra, HA0OOPOT, ITOKA MBI KHBBI, He
MOTYT OCTAHOBHTD CBOXO pabOTy HI Ha CEKYHAY, HH HA MUT.

PeweHue: KapAanoCcTUumMynaTop

Kaxk paspernts 5Ty CAOKHYIO 3aAa4y? Bor cosaaa oTaeAbHYEO
CHCTEMy HEPBOB, KOTOpas HA3BIBACTCH ABTOHOMHAs HCPBHAA CHC-
Tema. DTH HEPBBI OTAMYAIOTCA OT HEPBOB HAIIUX IIATH YyBCTB,
IIOTOMY YTO OHHU IIOCTOSIHHO OE30IIHOOYHO IIEPEAAOT CHUTHAABL.
OH1 HUKOTAQA He OBIBATOT ITEPErPYKEHB HHQPOPMAITHEH (KK yTOM-
AATOTCA TAa3a, KOrAa CAHUIIIKOM AOATO CMOTPHT Ha HPKYIO TKaHb),
ITO9TOMY HHKOTAA HE YCTAFOT.

Ho Bcé e Hamm cepAna OTAMYAIOTCA OT THUITMYIHBIX ABTO-
HOMHBIX CHCTEM. DOABIITMHCTBO CHCTEM, B TOM YHCAE ITHIIEBAPH-
TeABHASA, He 00A3aHbI padOTaTh HETpephIBHO. CEpAIIE Ke AOAKHO
Pyukmronnpopats Beé Bpema. [Tosromy Bor aaa ceparty Berpoen-
HBIH KAPAHOCTUMYAATOP, KOTOPBIH IIO3BOASICT €My paboTaTh He-
IIPEPBIBHO O€3 AKTUBHOIO BHEIIIHETO YIIPABACHU.

Ha mpaBoii BepxHell CTOPOHE CEPALIA PACIIOAOKEHO CKOIIAC-
HIE CIICIINAABHBIX KACTOK ITOA Ha3BAHHEM CHHYCHO-IIPEACEPAHBII
y3eA. OHH BBIPaOATHIBAIOT IACKTPUYCCKIE HMITYABCHI, 3ACTABAAIO-
II[Fe MBIIIIIIBI BEPXHUX KAMEP CepAlla cokpararbesa. CurHaa ABura-
€TCA BHHU3 K ApyI‘OMy CKOITACHUIO KACTOK HaA HIKHUMU KaMCpaMI/I,
KOTOPHC B CBOIO OqepeAb HCpCAaIOT I/IMHyAbeI Ha MBIIIIITBI.

DTH 3ACKTPHUYECKNE NMITYABCHI IIPOXOAAT Yepe3 BCE CEpAILIE B
BHAE PEIYAAPHBIX BOAH, HE HYKAAACH B ITPAMOM VIIPABACHHN W3
MO3Ta.
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ITpu HEOOXOAMMOCTH, OAHAKO, MO3T MOKET HAITPAMYIO KOHTPO-
AHMPOBATH CEPAIIEOHEHIE U KPOBAHOE AaBAeHIE. MO3r IMOCTOAHHO
KOHTPOAHPYET CEPALIE, 9TOOBI 3HATB, KOTAA HY’KHO BMEIIIATHCHL.

Hanpuwmep, Bo Bpemst HAIPSKEHHON HAPTUH B TCHHUC MBIIII-
LIAM HYKHO CHKHUIATh OOABILIE KHUCAOPOAA. [Tosromy mosr aaér
KOMAHAY CEPALLy YCHAHTH cepAleOnenue. B to ke Bpems cepArie
3ACTABASICT HAAITOYCYHUKH BBICBOOOAUTH AAPCHAANH. AAPCHAATH
ITOAACP/KHBACT BBICOKUI YPOBEHD CEPALICONCHIA Oe3 AAABHCHIITIX
YKa3aHHIA CO CTOPOHBI MO3T4.

Koraa maprus B TEHHHC 3aKAHYINBACTCH, M MBIITIIB PACCAAOAA-
FOTCS, MO3T TIOAAET CHUTHAA HAAITOYECIHNKAM ITPEKPATHTD BhIpaOa-
TBIBATH AAPCHAAMH, H CEPAIICONECHIE IIPUXOAHUT B HOPMY.

npaBoe npeacepane

npasoe
npepcepave neeoe
npeacepave
npasbii
xKenypouek
nesbIn
xenypouek

oKonocepae4yHas

cymKa (nepukappa)
PucyHok 2. AHatomua ceppaua
Ceppaue coCTOMT M3 ABYX HeE3aBMCUMMbIX HAcOCOB, KOTOpble MepekaymsatoT
KPOBb Yepes ABe Kamepbl — npefcepaune v xenyaouek. lNoka ogHa Kamepa Ha-
MOJSIHAETCA, BTOpas — 0CBOOOXKAaeTcs. BOKpyr cepALa HaXoaUTCs 3aLyMTHBIN
Coli Nof, Ha3BaHVeM OKONoCcepAeYHas cymKa (nepuxkapa). © Dorling Kindersley
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CnacutenbHoe oTBepcTMe

Bbl kOraa-HHOYAD 3aAYMBIBAAKICH, YTO ACAAET MAAACHEL] CO
CBOMMH ACTKUME AO POKACHHs? OH HE MOMKET ABIILIATH BO3AYXOM
B yrpobe. Ero aérkue e ucroassyrorcs. Bmecro aroro, ero xpo-
BCHOCHBIEC COCYABI BPEMCHHO IIPUKPEIIACHBI K IIAALICHTE MATCPH,
OTKyAd OHHU YCPIAIOT IIUTATCABHBIC BEIIECTBA H KHCAOPOA.

A&rkre pasBUBAIOTCH AO POKACHHSA, HE BEIITOAHSAA CBOMX (DYHK-
nuii. PeGEHOK MOMKET POAHTBCH Oe3 AEIKHX M MKHTH AO TEX IIOP,
ITOKa He OYACT YAAACHA IIAAIICHTA. B IPOTHBOIIOAOKHOCTE 3TOMY
CEPALIEC HEOOXOAUMO AAS KH3HH C CAMOTO Ha9aAd. DTO CAUHCTBCH-
HBII KU3HEHHO BaXKHBIH OPraH, KOTOPBIA AOAMKEH (DYHKIIMOHN-
POBATh C HAYAABHOM CTAAUH CBOEIO PA3BUTHS (CEPALIC HAUNHACT
OUTHCS B IATH HEACAD).

Tax kax cepAre peOEHKa eIré He UCITOAB3YET HACOC AAS ITepe-
KAYHBAHISA KPOBHU K AETKHM, TO Y HETO HOABAACTCA MAACHBKOE OT-
BEPCTHUC B IIEPETOPOAKE CEPALIA TIOA HA3BAHHEM OBAABHOC OKHO,
KOTOPOE PA3ACAACT ABA HACOCA. Y MAABIIIA TAKKE PA3BHBACTCHA
MAACHBKHI COCYA ITOA HA3BAHHEM APTEPHAABHEIN IIPOTOK, KOTO-
PBIH IIO3BOASICT KPOBH ODOHTH AEIKHE M ABHIATHCA HAIPAMYIO
110 TEAY.

Bo Bpems poKACHIS IPOHCXOAUT JAUBHTEABHOE 1IPEOOPaso-
Banue. Koraa AErkme HAIIOAHSIOTCA BO3AYXOM U peOEHOK AeAaet
IIEPBBIA BAOX, AABACHHE B CEPALIC M3MCHACTCH, 3ACTABAAA KAAITAH
HAA OBAABHBIM OKHOM 3aKpbITh oTBepcrre. OPraHusM TakKe BbI-
pabaThIBacT BEIIECTBA, CITOCOOCTBYIOIINE 3AKPBITHIO 9TOTO OOXOA-
HOTO COCYAQ.

CoraacHO yAHBUTEABHOMY 3aMBICAY PEOEHOK BELXOAUT U3 CBOC-
IO BOASIHOTO AOMHKA 11 O3 IIPOOAEM HAYNHACT ABIIIIATH BOSAYXOM.
KpoBb 0€3 CCKYHAHOIH 3aACP/KKH HAYHHACT IIOCTYIATh B AETKHE,
ITOOBI 0OOraImaTLCA KHCAOPOAOM.

bercTBo OT UCTUHBI

Hecmorpsa Ha yAMBHTEABHOE YCTPOICTBO CEPAIIA, EMY BCE PaB-
HO yrpozaer cMepTb. M kak ObI MBI HU CTAPAAKCH H30EHKATH 9TOTO,
HAIIIE CEPALIE, B KOHIIE KOHIIOB, IIepectaneT dbuthed. bes Xpucra
MBI — KaK XOAAYHE TPYIIBI, KOTOPBIE JKAYT CBOCTO HEH3DEKHOIO
KOHIIA.
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KaxApIiT yaap cepAlla AOAKEH HAIIOMHHATH HAM O TOM, Ha-
CKOABKO KOPOTKA HAIllA KU3Hb. [ peX HCIOPTHA CEPAIIA BCEX AFO-
AEH, 1 MBI HE MO’KEM HHYEIO C 9TUM IHOAeAaTh. Ham HyxHO HOBOE
CEPAIIE KaK OYKBAABHO, TaK I AYXOBHO.

K cuacrero, bor, Koropsriii cotBopra cepAlie, IToObI OHO HOA-
ACPKUBAAO (DHBHUECKYIO KU3HD YCAOBEKA, TAKKE AAPYET HAM YAH-
BUTEABHYIO BO3MOKHOCTb IIOAYYHTH HOBOE AYXOBHOE «CEPALIEY,
kotopoe Oyaer Outbes Bewro. On mocaaa Ceraa Coero Mucyca
Xpucra Ha HAIITY TAQHETY CTATh YEAOBEKOM H IIPOAUTH KPOBb KaK
mAaty 3a Hamm rpexu. Ha ocHoBammm sTOM sKepTBE BCEM, KTO IIO-
seput B Hero, Fucyc mpeaaaraer aAap BEIHOM KI3HH.

«1 [fI, Bor| Aam Bam cepAlle HOBOE, I AYX HOBEII AaM
BaM; M BO3bMY M3 ITAOTH BAIlIeH CEPAIIE KAMEHHOC, I AAM
BaMm cepArie maoraaoe» (Mes. 36:20).

1. http://www.acbrown.com/lung/Lectures/RsCrcl/RsCrclFlow.htm.
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Koctyn — Xusbie bo)xbu
6pycbA

[sBua H. MeHTOH

Bo3MOKHO, KOCTH HE BBITASAAT IIBIITYIMAMHE KH3HBIO, HO HAIIA
KU3HD 3aBHCHT OT KOCTHOTO CKEAETA, IIPEACTABAAFOIIEIO CO-
6011 mKeHepHOe uyAo. Koctn wacto accommmpyrores co cmep-
TBIO, KaK, HampuMmep, cyxue kocta B Meszeknmas 37:1-14. Oana-
KO HAIIIM KOCTH OYCHb AQKE KHUBBIC, HAITOAHCHHBIC KACTKAMH,
KPOBEHOCHBIMH COCYAAMH, HEPBAMH 1 OOACBBIMHU PEIIEIITOPAMH.
Harmmr kocter ciocOOHBI pacTH, BOCCTAHABAUBATBCH U AQIKE H3-
MEHATH CBOXO (POPMY, UTOOBI CIIPABAATHCA C BO3AATACMBIMU HA
HUX 3aAa9aMI.

MHoecTBO KocTei

CkeAeT B3POCAOIO UYEAOBEKA COCTOMUT U3 IPHOAH3HTEABHO
206 xocreit. OAHAKO € BO3PACTOM UX KOAHYECTBO MeHsercA. [1pu
POKACHHH TEAO MAaAeHIA uMeeT 0koAO 300 KocTei, HO 1O Mepe
B3POCACHHA MHOIHE M3 9THX KOCTeH cpacrarorcsa Bmecre. Uepen
B3POCAOIO deAOBeKa (0€3 HIDKHEH HYEAIOCTHOM KOCTH) KarKeTCs
OAHOI KOCTBIO, HO Ha CAMOM ACAC OH COCTOUT M3 22 CPOCIINX-
¢ KocTel: 8 B camom depene, n 14 — ma amme. Karounma okon-
YaTEABHO CpacTacTcsi B Bospacte 25 AeT M ABAACTCA IIOCACAHCH
chOPMHUPOBABITIEHCA KOCTBIO.

[Ba Tna Kocten

CdpopMHIPOBABIIIHIICA CKEAET MMEET ABA OCHOBHBIX THIIA KOC-
Tei: Tpybuarsie u ryouarsie. OAMH THII KOCTEH AA€T BGOABIIYIO
IIPOYHOCTD, 4 APYTOM, UMes YTOHUYEHHYIO CTPYKIYPY, ObeciednBa-
€T IIPOYHOCTD C HAUMEHBIIIIM BO3MOKHBEIM BECOM.
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Tpy6uaTble KocTun
CUABHBIE  CTBOABI
AAHHHBIX KOCTEH, TAKIX
KaKk OCApPCHHAS KOCTb,
COCTOAT M3 TPyOUATOMN
koctr. Cama TpyOuaTas
KOCTb KaKeTcsd a0Co-
AIOTHO  OAHOPOAHOI,
HO Ha CAMOM AEAE OHA
IIPOHM3AHA MHOTOYHC-
ACHHBIMU KPOBEHOCHBI-
MH COCYAAMH, KOTOPBIE
ITPOXOAAT B KAHAAAX I1O
AAVHE KOCTH, HA3bIBac-
MbIX KaHaAaMW1 @O/\b}(—
MaHa. Bokpyr kamaoro
M3 9TUX KAHAAOB MOXK-
HO YBHUAETH KOHIICHTPHYCCKH PACIOAOKCHHBIC KOABIIA, HAU CAOH,
KOCTHOH TKaHHI, OOPA3yIOIIHE OCTCOHHL. 'TaKoe CTpoeHe IpuAacT
TPyOUATON KOCTH BBICOKYEO IIPOYHOCTb.

l'y6uaTble KocTn

I'yOuaTasg KOCTH BCTPEIAETCA FAABHBIM OOPA30OM BHYTPH KaKAO-
IO KOHIIA AAMHHOM TPyO9aToil KocTH. I'yOuaTad KOCTh ITOAyYHA2
HA3BAHHE OT CBOETO BHEINTHETO BHAA, 4 HE IIOTOMY, 9TO €€ MOMKHO
CKHIMATH KaK I'YOKY.

[ToBepxHOCTH IyOYATOMN KOCTH HAMHOIO DOABIIIE, YeM TPyOUa-
TOM, TT03TOMY MMEHHO B AAHHOM BHAE KOCTEH OOABIIIEH 9acThIO
XPaHHTCA U UCIIOAB3yeTCs POcdOp U KaABLINIL, OOECIICUNBAs ITOA-
ACprKaHHEe MIHEPAABHOTO DaAaHCa KUAKOCTEH Harero teaa. Ka-
ABII 13 MAACHBKHX IIy9IKOB I'YOYATOM KOCTH PACIOAOMKEH B CTPO-
TOHI TIOCAEAOBATEABHOCTH, IIPHAABAA €l OTPOMHYIO IIPOYHOCTb,
9TOOBI BEIACP/KHUBATD HATPY3KY. Y AUBHTEABHO, UTO KOTAA AABACHIIE
HA KOCTb M3MEHACTCA, KaK, HAIIPHMEP, BO BpemA OEPEMEHHOCTH,
rybuarad KOCTb MOKET M3MEHHTH CBOIO (DOPMY, UTOOBI HAMAYY-
UM 0OPA30M IIPUCIIOCOOUTHCA K HOBOH HATPy3Ke.
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QOyHKLMN KOCTU

KocTr BEIIOAHSIFOT TPH YPE3BBIYANHO BAKHBIC (DYHKIHH B Ha-
IIIEM TEAE: MEXAHWYCCKYIO, HOAACP/KAHHIE YPOBHSA MHHEDPAAOB U
00Opa3oBaHme KPOBHL.

MexaHnueckne yHKLMN — 3aWmUTa, NogaepKKa
N ABUXKEHMe

BO*HCpBbIX, KOCTHU HUMEIOT HeKOTOpI)IC MEXAHUYECKHUE (i)yHlG
ITHH. HZ,HPI/IMCP, OHH o6eperafo’f JKU3HEHHO BaKHBIC Opl‘ﬁHbI TCAAQ,
C/\y){(a KapKaCOM, K KOTOpOMy HpI/IKpCH/\CHbI MBIITIITBI 11 OpI‘aHLI;
OHUM TaKKE IIO3BOASIOT TC/\y ABUTIATHCA C ITIOMOIIIBIO COKpaH_IaIO-
T XCA MBITIIIT, HPI/ICOCAI/IHéHHbIX K CyCTaBaM.

MoppepKaHne ypoBHA MUHEPasioB

Bropas Baxmas QpyHKIIIA KOCTH B TOM, ITOOBI ITOMOTATH TTOA-
ACPKHBATH YPOBEHDb KaAbIHA H (ocdopa B KPOBM M TKAHEBBIX
KHIAKOCTAX (IIpOIIecC HaswpBaeTcA romeoctas). Kocrs cayxur xpa-
HUAHIIEM AAf COCPEKECHHA M PACHPEACACHUSA STHUX MHHEPAAOB
Tam, TA€ eCTb OTpeOHOCTh. CPEAN IIPOYEro, KAABLIUI YPE3BbIUaii-
HO BQKCH AAfl COCAMHCHHS KACTOK MEKAY COOOI M AASL COKpaILie-
Hus MbI, a pocdop — HEOOXOAUMBIN HHIPEAUCHT BO MHOIHX
CAOKHBIX XUMHUYECKUX coeannenusx, Takux kak AHK u PHK.

O6pa3oBaHune KPOBY B KOCTHOM MO3re

W mocaeaHsAs, KpaiiHe BaKHAS (PYHKIINA KOCTH — B KOCTHOM
MO3re BEIPAOATHIBAIOTCA KPOBAHBIC TeAbIld. KOCTHBIN MO3T BBIpa-
GaTbIBACT KAK KPACHBIC, TAK 1 OEABIC KpOBAHBIE KACTKH. KpacHere
KPOBAHBIE KACTKH PA3HOCAT KHCAOPOA IO KACTKAM TEA2, 4 DEABIE
Goprorca ¢ GOAEIHAME 1 HHEKITNAMIL.

CriermaAbHBIC KACTKH B KOCTHOM MO3I€, HA3BIBACMBIC MCTAKA-
PHOIIITAMI, BRIPAOATHIBAIOT TPOMOOIIUTEL KPOBH. DTI (DPATMEHTHL
KAETOK I[HPKYAHPYIOT B KPOBH, i OHH OYCHb BAXKHBI AAfL €€ CBEp-
TBIBAHUS, 3AKPBIBAs ITOBPC/KACHHA B KDOBEHOCHBIX COCYAAX.

MpoYHOCTb KOCTUN
A/\I/IHHBIQ KOCTH TE€AQ, TAKHEC KaK KOCTH B KOHCYHOCTAX, AOA-
JKHBI UMCTb OCOGCHHy}O CprKTypy AASA HpO‘IHOCTI/I.
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B oramane o1 1ieAbHOI apMaTypEI, KOTOPAA ACTKO THETCA, HAIIIH
AAMHHBIE KOCTH — 9TO, IO CyTH, TPyOKu. VHKeHepsl MpUIIAT K
BBIBOAY, ITO TPYOBI Kperrde u OOAEe YCTONIHBEI K CTUOAHHIO, YeM
IIEABHAS APMATYPA.

Cama KOCTb — JAMBHTEABHO Kpelkuil Matepuas. OHa Kperka,
KaK AUTCHHBIN YyIVH, 1 HECTHOAEMA, KAK CTAAB, XOTS 110 BECY B TPH
pasa Aerde CTaAm.

3HAaYMTEABHASA Y4ACTh IIPOYHOCTH KOCTEH 3aKAIOYACTCH B TOM,
YTO KOCTh — 9TO TO, YTO HHIKEHEPHI HA3BIBAIOT KOMIIO3HTHBIM
mMaTepraAoM. KOMITO3HTHBIC MaTEPHAABI COCTOAT U3 ABYX KOMIIO-
HEHTOB — MATPHIIA U APMHPYIOIIHE SACMEHTHI, KOTOPBIE BMECTE
AAFOT YBEAMYECHHYIO KPEITOCThb. APEBHUI IIPHMEP — 9TO KUPIIHY
W3 TAHHBI B COAOMBL. COBPEMEHHBIMU IIPUMEPAMI MOTYT CAYKHTD
APMHIPOBAHHBINA OETOH H CTEKAOBOAOKHO.

Koctp nveer IpaBHABHYIO CMECh ABYX Pa3HBIX KOMIIOHCHTOB!
OYeHB TBEPAOIO HEOPIAHHYECKOTO MATEPHAAL THAPOOKCHAIIATHTA
1 TBEPAOTO BOAOKHHCTOIO OPIaHHYECKOIO MATEPHAAd KOAAATCHA
(6eaka koxn). Kprncraaanmdeckuii MaTepras COCTaBAAET IPUOAH-
suteAbHO 70% CcyXOro Beca KOCTH, a KOAAATEH — OOABIIYIO YaCTh
n3 ocraprmmxcs 30%.

EcAn OBl KOCTH TIOAHOCTBIO COCTOSIAM N3 THAPOKCHAITATHTA,
ITOA HArpy3KOH OHM OBI pacchmaAnch Bapebesru. Ecam Ovr orm
OBIAM ITOAHOCTBFO CACAAHBI M3 KOAAATEHA, TO OBIAM OBI KaK pe3n-
HoBbre. Ho BMECTO 3TOr0 OHI MMEFOT COBEPINIEHHBIN DAAAHC STHX
ABYX BEIIIECTB.

PasBuTmne Koctun
XpsAw B yTpobe

BoapmmECcTBO KOCTEH B HAITIEM TEAE 3APOKAAAUCH KAK XPATIN
emé B MATEPUHCKOH yrpode. (XpAI — 3TO MaTepraA, MOXOKHH
Ha PE3NHY, KOTOPBII AeAaeT HOC u yiu rudknmm.) [Tpenmyriectso
XpHH_[a HaA KOCTBIO HA paHHI/IX oTarrax @OPMHPOBKHI/IH OPI‘aHI/I?;Ma
B TOM, 9TO XPAII MOKET PACTH KAK M3HYTPH (MHTEPCTUIINAABHBII
pocT), Tak u u3BHe (anmosunuoHHEBE). KocTe xe MoxkeT pacTd,
YBEAHYHBAACH AHIID C BHEITHEH CTOPOHEI, IIOAOOHO TOMY, KAK MBI
KATAEM CHE/KHBIC IITAPBI, KOTAA ACAAEM CHETOBHKA.
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PucyHok 1. Pa3Butme Koctn

MOKA KOCTW PACTYT, M Hy»HO OCTaBaTbCsA NPOYHbIMU 1 GYHKLMOHASbHbI-
MW, 0cobeHHO B cycTaBax. HoBas e KOCTb He MOXeT pacTu C MOBEPXHOCTU,
rae NOCTOAHHBIA CNOW FMafKoro xpAwa (T.H. CyCTaBHOM XpALL) NO3BONAET Cy-
cTaBam $yHKLMOHMPOBaTb. [loaTomy Bor noa Hapy»HbIM Clloem KoCTv co3aan
anndursapHble MNACTUHKN. ITU NAACTUHKK, COCTOALYME M3 XPALLEBOW TKaHM
(pe3unHOBbLIN MaTepran B HOCY U yLuax), MOTYT pacTu UHYTPU 1 3ameLaTbca
KOCTAMM.

KOTAA KOCTW MEPECTAIKOT PACTW, xpsweBas TKaHb CPOPMMPOBABLUMXCA
NNacTUHOK MOMHOCTbIO 3aMeLLaeTCcA KOCTHOM TKaHblo. Kak ToNbKo XpsAlla He
CTano, AanbHenWmnin pocT HeBO3MOXKeH. [103TOMy nerko onpegenvTb, KOMy
npuHagnexana kKoctb — pebEHKy 1in B3pocsiomy.

Bo Bpemsa pocra XpAIn ITOCTEIICHHO 3aMEIACTCA KOCTBIO, 1
IIPOIIECC ITOT HA3BIBACTCHA SHAOXOHApPAABHOE OKocTeHeHnne. CHa-
9aAd KAABIIMH IIPOIMTHIBACT XPAIICBYIO TKAHDb COAAMH KAADBIIHA,
00pasysl OYEHDb XPYITKHH OTBEPACBIIIHI XPAIIL. 3aTeM 3Ta BpeMCEH-
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Hag (POpPMA XPAIIA CAYKHT PAMKOM, HA KOTOPOI, ITOAODHO HaAO-
AKEHHIO IIITYKATYPKH HA MEAKYIO IIPOBOAOYHYIO CETKY, 0Opasyercs
koctHad TkaHb. CO BpeMEHEM OHA 3AMEIIACT XPSII, 3a HCKAIOYC-
HIEM KOHIIOB, TAC XPSIIEBAA TKAHb OCTAETCH AASL (POPMHUPOBAHMSA
CyCTaBOB.

Poct B pnnHy

Aerko IOHATP, KAK KOCTh PACTET B TOAIIUHY, YBEATIHBAACH C
HAPY/KHOH CTOPOHBI, HO MEHEE OUYEBUAHO, KK KOCTb PACTET B AAH-
Hy. KOHIIBI KOCTH ITOKPBITBI CIEITMAABHBIM CYCTABHBIM XPAIIOM,
HEOOXOAMMBIM AAA 00pasoBarmA cyctaBoB. CycTaB ObI paspyrima-
A, €CAH OBI KOCTb POCAA ITOBEPX CYCTABHOTO XPAIIIA.

ITosToMy AAfl POCTA AAMHHEIX KOCTEH B AAHHY HEOOXOAHMMEL
CIIEITHAABHBIE XPAIIEBBIE IIAACTUHKH POCTa — onndu3apHbe
IAACTHHKH. DTH IAACTUHKH, PACIIOAOKECHHBIE HA KOHIIAX KOCTH,
nepecekaroT e€ 1o mupune (puc. 1). Tak kak 9TH TAACTHHKH Po-
cra 0OPa30OBAHBI U3 XPAIIEBOH TKAHH, TO OHI MOTYT PACTH BHYTPH.
DTO IMO3BOAACT KOCTH YAAHMHATHCH, He paspyras xpsr. Koraa riaa-
CTUHKH YBEAWYIHBAIOTCA B TOAIIIHY, KOCTh IIOCTEIICHHO 3aMCINACT
XpAMT (TOCPEACTBOM 9HAOXOHAPAABHOTO OKOCTCHEHHSA, OITHCAH-
HOTO BBIIIIE).

Poct 3THX IAACTHHOK PEryAHPYETcs TOPMOHOM POCTA, KOTO-
pBIiT Bblpa6aTbIBa€TCH CIIEITUAABHOM JKEAE301, HA3BIBACMOM THITO-
dusom. Koraa teao mepecraér pacTu, IMAACTHHKA POCTA IOAHO-
CTBIO 3AMEIIAIOTCA KOCTHOH TKAHBIO U OOABIIIE HE PEATHPYIOT HA
TOPMOH POCTA.

Ao Tex mop IoKa CyIIeCTBYIOT IIAACTHHKN POCTA M ACHCTBYET
TOPMOH POCTa, YEAOBEK TEOPETHIECKH MOKET PACTH BCE BBIIIIC I
Boirre. CaMbIM BEICOKHM YE€AOBEKOM B COBPEMEHHOIN MCTOPHM OBIA
PobGepr [eprmar Yoaroy nz AabToHa, mrtat FaanHOC, KOTOPBIH
Ha MOMeHT cBoei cmeptr B 1940 roay 6pia pocrom 2,72 m! Dror
YEAOBEK, H3BCCTHBIH KaK AABTOHCKUM BEAUKaH, ObIA TOUTH Kak ['o-
amac u3 'edpa, koTopsrit 661a poctom okoao 2,77 m (1 Llap. 17:4).

CTpouTtenu n paspyLmTenm Koctu
Kocru nmepecraror pacTs B AAMHY, KOTAQ MBI CTAHOBHMCH B3POC-
Abvu. Ho Bcro ocTaBInyrocs AKU3Hb OHI AOAKHBI OBIT B padoUueM
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COCTOAHNH, U3MEHATH CBOIO (DOPMY, HCIPABAAA ITOBPEKACHUA I
pearupysa Ha H3MEHSATOIINECA TOTPEOHOCTH, TAKIE KAK YBEATICHIE
Beca BO Bpems OepemennoctH. [Tosromy Bor cosaaa mexanmsm,
KOTOPBIH IO3BOAAECT KOCTH OOPA30BBIBATBCH H PA3PYIIATHCA, TAC
HYXHO (pHC. 2).

KaeTkn, KOTOpbIE CO3AAIOT KOCTD, HA3BIBAIOTCA OCTCOOAACTAME
(9TO 3HAYHT «CTPOHTEAD KOCTI®), A T€, KOTOPBIE PA3PYIIAIOT KOCTB,
HA3BIBAIOTCHA OCTCOKAACTAMHE (ITO 3HAYHT «PA3PYILIHTCAD KOCTI).

ocTteobnactbl ocTeoknact
(cTpouTenu Koctu) (paspywmTenb KocTu)

KOCTb, pa3pyLueHHan
0CTEOoKNacTom

KOCTb

ocTeoynTbl
PuicyHok 2. CTpouTtenu v paspyLimTen KocTu

Koct — 310 He MEpTBble, TBEpPAble NMPyTbA. OHM OYEHb Aaxe WBbl U Ha-
MOJSIHEHbI ABYMA BUAAMU KJIETOK — «CTPOUTENIAMM KOCTW» (0cTeobnactamu) 1
«paspyLwUTENAMU KOCTU» (OCTeOKNacTamm). ITN KNeTKN HernpepbiBHO paboTa-
10T, BOCCTaHaBMBaA KOCTb 1 Npuaasas eil nHyto dopmy. OfHaKo Korga octeo-
6nacTbl 06pa3sytoT HOBYIO KOCTb, OHU, B KOHEYHOM MTOTe, MOrMbaloT 1 yxe Ha-
3bIBAlOTCA OCTEOLUTaMK.

«CTtpouTtenu Koctn» (octeobnacTbl)

Ocreo0AacTsl He OOPA3YIOT KPHCTAAAMYECKYIO YACTh KOCTH
(ruapokcnarraTiT) Hapamyro. OHI BBIACAAIOT KOCTHBIH MATPHKC,
KOTOPBIH ITOAHOCTBIO COCTOUT M3 OPraHHYECKOIO MaTePHAAR,
BKAFOYaA BOAOKHHCTBIN OCAOK — KoAAareH. KocTHbrii marpukc
IIPUTATHBACT MUHEPAABI, TAKHE KaK KAABITHI u pocdop, coaep-
KAIIHECA B KHAKOCTAX Harrtero teAa. Co BpeMeHeM MUHEPAABL Ha-
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KAITAMBAFOTCA AASl OOPA30OBAHNA KPUCTAAAMYIECKOTO ITMAPOKCHAIIA-
TUTA.

CosaaBas KOCTHBIN MATPHKC, MHOIIE OCTEOOAACTHI CAMH YAAB-
AHMBAIOTCA B HETO, OYAYYIH (ITOXOPOHEHHDBIMHE «3a/KIBOY, KAK MYXH B
AHTApE. DTH ITOXOPOHEHHDIE» KACTKH HA3BIBAIOTCA OCTEOINTAMH.
YroOBI OCTABATBHCS KHBBIMH, 9TH KACTKH AOAMKHBI ITOAACPKUBATE
CBA3L APYT C APyrom. VM 21O yAaérca ¢ TOMOIBIO MHOMKECTBEH-
HBEIX MEAKHX BBICTYITOB (HA3BIBAEMBEIX «OTPOCTKAMID), ITO BHAY Ha-
ITOMUHAOINX I1aykoB. Haunmnas ¢ OAmkaiiIiero KpoBEHOCHOTO
COCYAQ, IMTUTATEABHBIE U SHEPTETUYECKUE BEIIECTBA PASHOCATCH OT
KAETKH K KAETKE C IOMOIIBIO OTPOCTKOB, KOTOPEIE IIPOXOAAT YeEPE3
MUKPOCKOITMYECKUE KAHAADIIBL.

«PaspylmTenn Koctn» (0CTeOKNacTbl)

OCTEOKAACTBI — 3TO OTHOCHTEABHO OOABIIIHE KACTKH CO MHO-
KECTBEHHBIMH AAPAMH, KOTOPBIC PA3PYIIAIOT U MUHEPAABHBIC, U
OPraHHYECKHE KOMIIOHEHTH! KOCTH. OHI BHIPabATBIBAIOT KHCAOTY,
PACTBOPAIOIIYIO MHHEPAABHBIC BCIICCTBA, U (PEPMEHTBI, Paspy-
IIAFOIIHE OPTAHIYCCKAE KOMITOHEHTBI KOCTH, BKAFOUAs KOAAATCH.

B meproa pocra octeobAacTE 06pasyroT KOCTh OBICTpEE, YeM
ocreokAacTel paspyrmaror €. Koraa pocr saseprmaercs, ocreo-
GAACTBI M OCTEOKAACTBI, COTAACHO BOKbEMy 3aMBICAY, ACHCTBYIOT
B rAapMOHMH, HELIPEPEIBHO 3aMEIIas KOCTh Oe3 pocra. Cunraercs,
YTO HEIPEPHIBHAA 3AMCHA CKEACTHOH TKAHH CAYKHT AAS 3AACAKH
MEKPOTPEILHH, BOSHUKAIOIINX B KOCTAX.

Koraa geAoBek crapeer, OCTCOKAACTEL MOTYT Pa3pyIlaTh KOCTb
OpICcTpee, YeM OCTEOOAACTEI OOPASYIOT €€, IPUBOAA K YMEHBITIEHUIO
ITAOTHOCTH KOCTH, H3BECTHOMY KaK OCTCOI1Iopo3. 1o HemspecTHBIM
IIPHYHHAM OCTEOIIOPO3 OOABIIIE TOPAKACT KEHIIIH, 9EM MYHKIHH.
OAHO MBI 3HAEM, U 9TO TO, 9TO IAOTHOCTb KOCTH YBEAHIHBACTCA B
PE3yABTATE HAIPY3OK OT BECA HAH YIPAKHEHHUEH, & AAMTEABHOC Bpe-
MAIPOBOKACHUE B IOCTEAH (AN HEBECOMOCTH, B KAKOH ITPEObI-
BAIOT ACTPOHABTHI) MOKET IPUBECTH K ITOTEPE IMTAOTHOCTH KOCTH.
[Toatomy dusudgeckne yIpaKHEHNA TOTCHIIMAABHO ITOMOTAIOT
YMEHBIINTD ACHCTBIE OCTEOOpo3a Oe3 mpréma ACKapCTB.
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Koctu Nncyca 6b11m BbIBUXHYTbI U3 CYCTaBOB 3a
HaLu rpexu

CoBepIéHHBII IPexX MOpaKaeT HAC AO camux kocter. ITcaa-
moreser B3biBaA: «[ lomuayit mens, I'ocrioan, moromy 9ro s HeMO-
ITIEH; NCIEA MeHA, ['OCITOAT, ITOTOMY YTO KOCTH MOH ITOTPACEHED
(ITc. 6:3).

B ITcaamax 3aIIMCAHBI HECKOABKO 3aMEYATEABHBIX IIPOPOYECTB
o oM, uto Mucyc aoameH ByAer IOCTPaAaTh Ha Kpecre, 4ToObI
3AIIAQTHTE 32 HAINW IPEXH — 3TU CTPaAAHHA IPOHHKAH A0 Ero
xocreit (Ilc. 21:18). Ero kocru me cokpymmarca (I1c. 33:21), mo, aro
emé myanreAbHee, Bee Ero kocru 6yayT Berpsanst us cycrasos (Ic.
21:15).
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Ko)Xa — Hawla »XnBas
OGpoHA

OsBua H. MeHTOH

Brl, maBepmHska, CABIIIAAHM, Kak HeEKOTOpbIe rosopsar: «Kpacora
rayorke koxm». BeccriopHo, 910 Tak, HO KOMa KpacuBa cama ITo
cebe U rOBOPHUT HAM MHOTOE O 4deAoseke. Hamprumep, mMer y3aaém
APYT ApPyra, TAABHBIM OOPa3oM, OAATOAAPS KOXKE HA AHIIC.

ITpuANB KPOBHU K KOKE I AHIIEBBIC MBIIIIIIBI AQ/KE ITO3BOAAFOT
OIIPEACANTD BHEIITHE, KOTAA AFOAH CYACTANBBIE, IPYCTHBIE, HEAO-
BOABHBIC HAN cMyInéuubie. Koxka — caMbIil OOABIION oprau B
HaIIeM TeAe (BEeCOM OKOAO 4,5 KI' y B3pOCAOTO); OHA ITOKPHIBAET
BCIO ITOBEPXHOCTD TEAQ, BKAIOUAA TAA3Q, TAE KOKHBIH ITOKPOB AAA
yAaoOcTBa mIpospadeH. Haxoadch Ha ITOBEPXHOCTH, KOKAa — Ca-
Mas AETKOAOCTYITHASl YACTDh TE€AQ, 4 TIOTOMY AOAKHA OBITH YAHBH-
TEABHO IIPOYHOM, YTOOBI YCTOATH IIPOTUB BCEX HAITUX CTAPAHUI
KYAYUITHTE» €€ KPACHTEAAMH, XUMHKATAMHE, TIPOKOAAMI U TATYH-
pOBKamMm.

Ko»ka: Toncras v ToHKas

Koa B OCHOBHOM KAaccmuImpyerca Kak TOACTadA (Ha Aa-
AOHAX H ITOAOIIBAX HOT) M TOHKaA (HA OCTAABHOM YACTH TEAQ).
C MO3OAAMH TOACTAA KOXKA MOKET AOCTUIATh TOAIIMHBL B 13 MMm.
Tonxkas xoxka koaeOaerca or 0,5 MM Ha Beke AO 2 MM Ha CITHHE.
Kosxa cocront n3 TpEX OCHOBHBEIX CAOEB — SIIHACPMIUC, ACPMa U
ruroAepma. KaKABI U3 9THX CAOEB BHIIIOAHAET CBOH KH3HEHHO
BaKHBIC (DYHKIIHH.
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PucyHoK 1. Tpu cnoa Hawien Koxu
Halwa «TenecHas 6poHA» COCTOUT U3 TPEX OTAENbHBIX, HO CBA3AHHbIX MeXay
cob6oii c/10EB. Bce OHM BbIMONHAIOT pa3Hble GYHKLMM, HO KaXKAbIN 13 HUX BaXKeH

A4 300P0BbA U BbIXXNBaHUA.

AnuaepMmnc — «yan-
BUTeNbHaA 06&pTKa»
Tena

Ha noBepxHocTU Ha-
LUMX TN PACnONOXeH
TOHKWI CNOWN MEPTBbIX
KNETOK, TONWUHON
TOHbLUe LennodpaHoBon
06EpTKM. ITV NIOTHO
CnasHHble KNeTKu cny-
Xart Kak oueHb addek-
TUBHAA NepBas MMHUA
060POHbI OT BHELLHUX
Bo3gencTeuii. Moy
3TUM C/I0EM HaxomATCs
0CO6eHHble KNeTKy,
KOTOpble NOCTOSAHHO
NOMOHAIOT «OOLLNBKY»
MEPTBbIX KNETOK.

Nlepma — NOKpoB Tena
Bropoi cnon Hawwewn
«TenecHomn 6poHm» —
3TO iepMa, cocToALlan
13 MJIOTHBIX BOJIOKOH
KonareHa. 3Tu BOJOK-
Ha nepeneTeHbl MeX-
nly coboll Kak HUTU B
TKaHW, NpraaBas Koxe
cuny 1 rmbkocTb. ITa
NPOC/OKa Takxe Co-
LEePXKUT CeTb KpolLuey-
HbIX KPOBEHOCHbIX CO-
CY[l0B 1 MOTHbIX Xenes,
KOTOpble, HeCMOTPs

Ha pe3Kune n3MeHeHus
TemnepaTtypbl U3BHe,
fepxaT Temnepatypy
Tena NOCTOAHHOW.

© Dorling Kindersley

Mnopepma — no-
Moub 1 noaAepKKa
TpeTtuia cnow Hawew
TenecHom 6poHu cny-
KUT AOMONHNTENbHOW
noanepXkon. 3gecb
XpaHATCA 3anacbl
Xunpa, HeobxoanmMoro
[J19 SHEPruK, Kenesbl
BblpabaTbiBaloT NOT, 1
OTCIOfA@ HauMHaloT pa-
CTU BOSIOCHI.

AnuaepmMnc — cambliil BEPXHUIN C/ION KOXKU
«Yypo-o6&épTKa» gna tena

Buermamit cAOll HAITIEH KOMKH, SIHAEPMUC, ITOAPA3ACAACTCH
HA ABE IIPOCAOMKHI: TOHKAafl IIPOCAOMKA MEPTBBIX KAETOK IIOA Ha-
3BAHIEM POTOBOII CAOM H boAee r/\yGOKI/IfI CAOM KUBBIX KAETOK.
Poropoii cAoif cOCTOUT M3 ITAOTHO COCAMHEHHBIX MEPTBEIX KAE-
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TOK ITOA HA3BAHMEM POTOBBIE HEINYHKN, (DOPMUPYIOIINX Oapbep
MEIKAY KUBBIME KACTKAMH TEAQ M BHCIITHHM MHPOM.

PucyHKkn 2 n 3. ToHKaa Koxa

Bboénblwasa yacTb Hawero Tena NOKpbiTa TUMOM KOXW, KOTOpas Ha3blBaeTcA
«TOHKasA Koxa». OHa COCTOUT 13 0COGEHHbBIX KNETOK (NeBbli PUCYHOK), KOTO-
pble co3faHbl, UTOObl yMepeTb U 3aMKHYTbCA B CTPOTO BbICTPOEHHbIE KONIOHKM
(npaBbIfi pUCYHOK). Kaxkaaa KneTka NnoTHO MpUKperieHa K CBoel cocepke C
nomouyblo 6onee yem CTa KPOLUEYHbIX «TOUYEUHbIX CBApPOK» MOf Ha3BaHueM
[1leCMOCOMbI, KOTOPbIe fieNlaloT KOXY YAVBUTENbHO MPOYHOMN.

Ecan Gpr Harma Koa BAPYT AHIIHAACH POTOBOTO CAOf, OYCHD
OBICTPO HACTYIIMAA OBl CMEPTDH OT IOTEPH KUAKOCTH U 3APAZKCHISA
GakTepruAMU. Y AUBUTEABHO, YTO IMOKPBIBAFOIIII OOABIIIYIO 9aCTh
ITOBEPXHOCTH HAIIIETO TEAA 3TOT YPE3BBIYANHO BAKHBIN MEPTBBII
CAOHI B ABA pa3a TOHBIIE YIAKOBOYHOM L[CAAO(bB.HOBOf/i TIAEH-
Ki. ACHCTBHTEABHO, 5TOT POIOBOM CAOH MOKHO HA3BATH UYAO-
O0OEPTKOI.

B ToHKoOIT KOKE MEPTBBIC KACTKH PACITAFOIICHBI, IIOAOOHO TO-
HEHBKUM OAMHAM, U CAOKCHBI B CTOIIKY OAHA Ha APYyroi (puc. 2
u 3). Kaxaas KAeTka IIAOTHO IIPUKPEIIACHA K COCEAHHM CBEPXY U
CHH3Y C IIOMOIIBIO DOABIIIE YeM COTHH MEAKHX «TOYCYHBIX CBa-
POK», HA3BIBAEMBIX ACCMOCOMAMH. DTa ITAOTHAA CBA3b HEOOXOANMA
AASl TOTO, ITOOBI MEPTBBIN CAOW MOT IIPOTHBOCTOATH M3HAIIMBA-
HIFO U Pa3pbiBaM. B TOACTOI KOe Ha AAAOHAX U ITOAOIIBAX HOT
SIIHACPMHUC, M OCOOEHHO POTrOBOH CAOMH, HAMHOTO TOAIIE, YEM
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TOHKAS KOKa. 3ACCH CAMH HCIIYHKH TOAIIE K CMBIKAIOTCA MCEKAY
coboit TOAOOHO Kycoukam masaa (puc. 4). Toacras koxa cospaér
BBICOKYIO YCTOHYHBOCTD K H3HAIINUBAHIIO U ITOPE3aM HA HANOOACE
YACTO HCIIOAB3YEMBIX TIOBEPXHOCTAX AZAOHEH U TIOAOILIB.

O60opOT KNeToK B snuagepmmuce

PucyHok 4.
MnoTtHana Koxa
JlapoHu Ha pykax 1
MoJOLLUBbI Ha HOrax
HaMHOTO CuSibHee
nofBeprawTca ns-
HalUMBaHWIO 1 pa-
HEHUAM, YeM TOH-
Kan Koxa. lMoatomy
Ha HUX OCOBGEHHbIN
TIN KOXW, «TONCTanA
KOXKav, KINeTKM
KOTOPOW HaMHOTO
TOJILLE 1 COMKHYTbI
mexay coboit no-
LOBHO KycoUKam
nasna.

I'AaBHas (byHKHHﬂ JKUBOU HpOCAOfIKI/I 3HI/IA€pMI/ICa —_— HPOI/IB—
BOAHUTBH MEPTBBIE KACTKI POroBoro cAod. Koraa atu kaetkn cospe-
BAFOT, OHH HAIIOAHAFOTCA IIPOYHBIMA BOAOKHAMH OEAKA KEPATHHA.
Tpebyercss OKOAO 4 HEACAD, UTOOBI HOBBIE KACTKH, OOPA3OBAHHbIC
B CAMOII TAYOOKOI ITPOCAOTIKE JKHBOTO SITHACPMICA, TIOAHAAMCDH Ha
ITOBEPXHOCTD KOKI.

EcAn 6pI aIImAEpMIIC TIPOCTO IIPOAOAKAA HIPHOABAATS HOBBIC
KACTKH, TO HAIIA KO’KA CTAHOBHUAACH OBI BCE TOAIIIE H TOAIIE. YTO-
ObI n30exKATH 3TOro, MEPTBBIC KACTKN HA BHCIIHEH ITOBEPXHOCTH
AOAJKHBI PEIYASPHO OCAQOAATH CBOM KPEIIKHE CBA3H M OTIIAAATD C
IIOBEPXHOCTH KOXKH B TOYHO KOHTpoAnpyemMoM ropsake. Kerar,
KaKAYIO MUHYTY MBI TepaeM OT 30 Ao 40 TeIcSa MEPTBBIX KAETOK
C HOBCPXHOCTI/I KOXH, 9TO paBHO OKOAO 4 Xr MépTBBIX KACTOK B
roAl MBI He 3amMedaeM IIOTEPIO, TOTOMY YTO OOBIYHO 9TH KACTKH
OTHAAAIOT IO OAHOIL.
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OAHAKO BHEIITHIE KACTKH HE MOTYT OTIIAAATH CAHIIKOM OBIC-
Tpo. EcAm ObI 11OTEPA KAETOK IIPEBBICHAA UX BBHIPAOOTKY XOTA OBI
HA HECKOABKO IIPOIIEHTOB, MBI OBl OBICTPO AHIIHAHCH POTOBOIO
CAOSl U YMEPAH. YAHBHTEABHO, YTO IOTEPA KACTOK B TOYHOCTH
COBITAAAET C MX BEIPAOOTKOI.

[depma — BTOpPOIN CNON KOXKWN
MNokpos Tena

AepMa, paCHOAO}KGHHaﬂ cpa3y 7K€ ITOA SHI/IACPMI/ICOM, cocrouT
N3 O4YCHDb HpO"IHbIX BOAOKOH 6€AK2 KOAAAQTrcHA. BOAOKH'& KOAAQ-
I'€Ha M3ANTHO BIIACTEHBI B AOCTATOYHO CAO)KHyI—O TKAaHb, KOTOpaH
y KHUBOTHBIX, TAKUX KaK KOpOBI)I, CAy)KI/IT HMCTOYHHKOM MaTepHaAa
AAA KOXKAHBIX I/ISACAHPI. ,A,epMa OTBEYACT 3a HpO‘{HOCTb KOXHU, 1
OHA OYEHDb CTOHKAfA K Pa3pEBAM. XOTA ACPMa AOAKHA OBITH IIPOY-
HOI, OHA TAK/KE AOAMKHA OBITh 9AACTUYHOM M TUOKOM, ITOOBI MbI
MOT A CBO6OAHO ABUTATHCA. XOTH CcaMM BOAOKHA KOAAAreéHa O4Y€Hb
HE3AACTUYHDBI, TO, KAK OHHU CIIACTCHBI, ITO3BOASAECT KOIKE paCTHI‘I/I—
BaTbCA HOAO6HO TKAaHU U3 ABOfIHOﬁ BA3KH. CHCLII/IZ/\I)HLIG JAA-
CTUYIHBIC BOAOKHA, BIIAETEHHBIE B ACpMy, IIOMOTAarOT BOCCTAHOBHUTDH
PACTAHYTYIO KOXKY AO € PacCAaDACHHOTO ITOAOMKEHHA, TTOAODHO
TOMy KaK pacmrnBaeTc;{ peanKa Ha DAACTHYHOM IIOACEC HIKHETO
OeAbsl.

PucyHokK 5.
PerynupoBaHue Tenna
BTopolii cnoin Koxu, aepma,
06/1aaaeT CNOXHOM CeTbIo
KPOBEHOCHbIX COCYA0B 1
KnanaHoB, NO3BONALNX
opraHusMy pacnpenenuTb
KPOBb NOA NOBEPXHOCTbIO
KOXu, 4Tob6bl 0CBOGOANTL
TENSIO N OXNAAUTL TENo.
MHOecTBO HepoBHOCTe
1 U3rnboB yBenmumBaioT
nnowaab eé noBepxHoCTr
Hanopgobue xopoluei pa-
ZOunaTopHou 6aTtapee.
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«PapuaTtopHas 6aTapes» Tena

Emé oAHa BaxkHas (OyHKIIS ACPMBI — PEIYAHPOBATH TEMIIC-
patypy Teaa. Koraa TeAO CAHIIKOM HArpeBacTCs, TEIAO AOAKHO
ITOAOHTH B KPOBH K IIOBEPXHOCTH KOKI, 9TOOBI BBIACAUTBCA B BO3-
AyX. UTOOBI KOHTPOAHPOBATH KOAHYECTBO TEIIAQ, BEIXOASAIICE HA
ITOBEPXHOCTH, KPOBCHOCHBIC COCYABL B ACPME UMCIOT KAAIIAHBI, KO-
TOPBIE MOI'YT HAIIPABUTH KPOBb B MEHBIIIHE COCYABI (KAIIHAASPBL)
Ha Pa3HBIX yPOBHAX AepMbI (puc. 5). [Toa KoHTpOAEM MO3ra KpOBb
3AIOAHACT 3TU KAIIMAASPBL M BbIacAfeT Terao. Kpome Toro, pe-
I'YAHPOBAHNE TEIIAA AOTIOAHACTCA ITOTOBBIMHE JKEAC3AMH, KOTOPbIC
IIPOXOAAT CKBO3b ACPMY H SIIHACPMUC. B Harrreil kozxke ecTb OKOAO
TPEX MHAAHOHOB IIOTHBIX JKEAE3, CITOCOOHBIX BBIPAOATHIBATH AO
TpEX ANTPOB 1OTA B 9ac. [1ot, cocrofAmmii, rAaBHBIM 0OPa3oOM, U3
BOABI, HCITAPACTCA C IIOBEPXHOCTH TEAQ, CO3AABAA 9(PEEKT OXAAMK-
ACHHS.

Mnopepma

I'mroaepma kak cambrit TAYOOKHH CAOH KOKH MOKET OYCHB
CHUABHO OTAMYATHCH 110 TOAIIMHE. DOABIIAA 9acTh 3TOrO CAOS
COCTOUT U3 TEAECCHOTO KHUPA, KOTOPBIH CAYKHT AABHBIM HCTOY-
HIKOM SHEPTHH, KOTAA MBI HE ITOAy4IaeM eAy. BoaokHa koasareHa
IIPOXOAAT CKBO3b KHUP IHIIOAEPMEI, IIPHKPEIAAL KOXKY K MBIIIIIIAM
1 KOCTAM, PACIIOAOKEHHBIM IIOA HEH, I OrpaHHYInBas €€ IOABHAK-
HOCTb.

BoéAbImas gacth AAMHBI HAIITIX BOAOCAHBIX (DOAAMKYAOB H ITO-
TOBBIX 7KEAE3 HAXOAUTCA B THHOAepMe. VIMeHHO 3AeCh pacTyT BO-
AOCEHI, 4 TIOTOBBIC 7KEAE3EI BEIACAAIOT ITOT. Koraa MeI TepsieM KOxy
ITPH TAYOOKOM TIOBPEKACHNM, OCTABIIINECA IIPOTOKM ITOTA M BO-
AOCAHBIE POAAHKYABI CAY/KAT HCTOYHUKOM HOBOI KOKH. bes aTmx
MHOTIOYHCACHHBIX MCTOYHHKOB HOBBIX KOKHBIX KACTOK AQKE ITPH
ODOAPAHHOM KOAGHE HAM IIOTPEOOBAAACH OBI TPAHCIIAAHTAIINA
KOMKH.

3aKknioueHue

Boxbe MacTepcTBO B TBOPEHHM IIPOABAACTCA BO BCEM, AAKE B
Hameﬁ KOXKE. HOAO6HO MHOI'TM ApyI‘I/IM BCIIIaM, MbI HpI/IHI/IMaeM
3aruTHBIC (PYHKIIMK KOKH, Kak AoAkHOe. Ho AaBaiite Gaaroaa-
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puts Bora 3a koixy, KOTOpas TaKk BayKHA AAA Kn3HN. BoAbIre Bee-
ro 6yaem 6aaroaapurs Harrero I'ocioaa n Cracnread, Koroperit
MpETEPIIEA CTPAAAHUSA, KOTAA KOAIOYMI BEHOK, OACThIM Ha Hero,
IPOKOAOA KOKy Ero deaa, a yAapel IIACTBIO IO CIIMHE IIOPBAAL
Ero xoxy Ha kaoukn. Ero pamamur Mer HCIIEAHAUCH OT IPexa, CMep-
i u aaa (1 [er. 2:24).

«A s 3Hato, Mckynmreap Mot xuB, 1 OH B IIOCACAHHIN ACHD
BOCCTAHOBHT H3 ITpaxa PACITAAAIOIIYIOCA KOXKY MOIO 3Ty, U fl BO
Aot Moelt y3pro bora. fI yspro Ero cam; mom raasa, me raasa
Apyroro, yBuaaT Ero. Mcransaer ceparie Moé B rpyan moeiih (Hos.
19:25-27)
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MenaHH — 30HTUK AnA
Halleun KoXu

OsBua H. MeHTOH

30HT CAYKHT HE TOABKO AASl 3AIUTHL OT AOMKAA, OH TAK/KE MOKET
YKpBEITh Hac OT coAnra. Koraa Fona cuaen, HEAOBOABCTBYA ITO
moBoAy boubeit muaoctn x Humesun, Bor mpomspactua Berco-
KOE€ PaCTCHHE HAIIOAOOME OOABIITIOTO 30HTHKA, ITOOBI 3aCAOHUTH
npopoka ot maasmrero coanna (Mom. 4:6). Kak muaocepansrit bor
sarmmTaA Mony, Tak OH OCHACTHA HAITY KOKY MHAAMOHAMHI KPO-
IIIEYHBIX 30HTHKOB, YTOOBI 3AITUTHTD HAC OT OITACHBIX COAHEYHBIX
AYYCH.

OnacHble yn pra(I)I/IOHeTOBble nyyn

BA0GaBOK K BUAMMOMY CBETY COAHIIC BEIPAOATHIBACT HEBHAU-
™Mbl cBeT — yApTpaduoser (Y®P), KOTOPHIT HMeeT OOACE CHAB-
HOCE BAMfAHHC HA HAIy KOKY. B 3aBucumMocTH oT KoAmdectsa, YO
CBET MOKET ITPHUHOCHTD U IIOAB3Y, 1 BpeA. [Ipn ymeperHOM BO3-
actictean Y@ criocoberByer BeIAeAcHITO BuTamMuHa D B KoiKe, He-
OOXOAMMOTO AAfA VKPEITACHHSA KOCTEH 1 3y00B. B Goabmmx A032x,
OAHAKO (1 OCOOEHHO C BOAHAMI OIIPEACAEHHON AAHHEL), VP cBer
MOKET IIOBPEAUTD KOKY, CIIPOBOIIIPOBATD OXKOTH, ITPEHKACBPEMEH-
HOE CTaPEHHE, MOPIINHBI, MyTAIIIH U PAK KOKI.

MenaHnH — ckopas nomolub

IToAOOHO BCeM XOPOIIHM TEHTAM, 30HTHKHM B HAIIEH KOMKE
MMEFOT TEMHBIN 1BeT. TEMHBIN ITUIMEHT B KOKE, HA3BIBAEMBIH Me-
AQHIHOM, OOBIMHO HMECT YEPHBI MAM KOPHYHEBBIH IBET. DTOT
IIPOTEHH BBIPAOATHIBACTCA OCOOCHHBIMU KACTKAMHU, MEAAHOIHTA-
M, PACIIOAOKECHHBIME Ha CAMOM TAYDOKOM YPOBHE SITHACPMICA,
BHEIITHETO cAOf Kok (puc. 1).
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anuaepmuc

nepma

MelaHOUUTbI

runogepma

PucyHok 1. BbipaboTka MenaHuHa

MenaHvH — 3TO MUIMEHT, raBHbIM 06Pa30M OTBETCTBEHHDIN 3a LIBET Hallei
KoXW. MenaHnH BbipabaTbiBaeTca B crelnanbHbIX KeTkax, MenaHoLuuTax, Ko-
TOpble HaXOAATCA B HUXKHEM CJI0€e SnuaepMica (BHELLHErO C/I0A KOXK).

Camu MEAAHOIIUTHI HE ABAAFOTCA 30HTHKAMH HAITICH KOMKH.
OHn 1mpocTo BBIPaOATHIBAIOT MEAAHUH AAfl KOKH B (DOpME KpO-
INIEYHBIX TPAHYA — MEAAHOCOMOB.

3areM OHH IIEPEMEIIAIOT STH IPAHYABI K OIIPEAEAEHHEIM IITH-
ACPMAABHBIM KACTKAM B CAMOM IAYOOKOM CAOE HAIIEIO SIHACP-
MIICA, TAC T€¢ OAOKHPYIOT BPEAHBIEC YABTPA(IUOACTOBEIC AYYH, IIPO-
HUKAFOIINE B KOKY. APyrUMI CAOBAMM, MEAAHOIIUTEl — KaK ITHT-
MEHTHEIE 3aBOABI, KOTOPBIE IIOCTABAAIOT IIUTMEHTHI (MEAAHOCOMBI)
K APYTIM KACTKAM, TA€ 9TOT ITUTMEHT HYKCH.

VAUBHTEACH CaM MEXaHH3M IIEPEMEIIEHHA IPAHYA C ITUTMCEH-
TOM. MEAaHOITITB — 3TO KPYIITHBIE OTPOCYATHIE KACTKHA C AAFH-
HBIMHU, TOHCHBKIMH BBICTYITAMH, HAH OTpocTKamu (puc. 2). Meaa-
HOITUTHI BBIPAOATBIBAIOT MEAAHOCOMBI, KOTOPBIE 3aTEM ABHIAFOTCA
K KOHYHKAM KACTOYHBIX OTPOCTKOB. KASTKH SITMAEPMBI «OTKYCEHIBA-
FOT» KOHYHKH 3THX OTPOCTKOB, 3aHOCA IPAHYABI BHYTPH CEOA.

OKas3aBIIICh BHYTPH, MEAAHOCOMBI IIEPEABHTAIOTCA U BBICTPA-
HMBAFOTCA AASL COAAHUA TEMHOM IIIATIOYKH HAA FAPOM KAEGTKH OIIH-
AepMECa. DTa ITAITOYKA M3 ITUTMEHTOB CAYKHT KPOIIEUHBIM 30H-
THKOM AAf IAPA, CEACKTHBHO OAOKHUPYA HAHOOAEE OITACHYIO AAHHY
BOAHBI YABTPa(HOACTOBOTO cBeTa (prc. 2).
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PucyHok 2. PacnpepeneHne menaHnHa

BbipaboTaHHbIN MenaHVH YKNafblBaeTcA B KPOLUEYHbIE rpaHysibl MelaHOCOMbI,
roToBble K TPAaHCMOPTUPOBKE B GnM3nealyne KneTky B snugepmuce (anupep-
MasibHble KneTKku). [paHynbl CHavana nepemeLlaloTca K KOHUMKaM [VHHbBIX,
TOHKMX OTPOCTKOB, KOTOPble PacXofAaTcA OT MenaHouMTa NofobHo Lynasb-
Ljam ocbmuHora (A).

3aTem KNeTKu anvMaepmMmnca «OTKyCbIBaloT» KOHUMKM 3TUX OTPOCTKOB (B). Oka-
3aBLUMCb BHYTPY KNETOK N1AEPMICa, fparoLeHHble MeniaHOCOMbl nepefBu-
raloTcsi U BbICTPAMBAIOTCA B TEMHbIE «LIAMOYKU», UM 30HTUKU, Had AAPOM
knetku (C). 3TU Wanoyky 3almnLatoT ALPO OT BPeAHOro ynbTpadproneToBoro
cBeTa, 0CO6EHHO Korpa KNeTKu AenaTcs.

V@-g3aydeHre HAHOOAEE OITACHO, KOTAA KACTKH SITHACPMBI
AEAATCA, 0Opa3ys HOBBIE KACTKH. B aToT BazkHeHmmit moment Y P
mozker nospeants AHK (remerngeckyro mudopmariiio) B 1Ape, B
PE3YABTATE YETO BOSHUKAIOT MYTALIMI M PAK KOJKH.

C 9TOH OIACHOCTBIO CTAAKHUBAIOTCH TOABKO CTBOAOBBIE KACT-
KH — CAHMHCTBEHHBIC KACTKH B SIIHACPMICE, CIIOCOOHBIC K ACAC-
HUIO. DTH KACTKH PACIIOAOMKCHBI B CAMOM I'AYDOKOM CAOE SITHACP-
MHCA. YAUBHTEABHO, 9TO TOABKO 9TH UYBCTBHTEABHBIE CTBOAOBDIE
KACTKH TTOAYYAIOT APATOIICHHBIEC MEAAHOCOMBI.
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«benbix» nogen He cywecTeyeT

YeaoBeueckas KOkKa OOBIMHO HHUKOTAA HE OBIBAET ITO-HACTOSA-
meMy OCAOH, XOTA y HEKOTOPBIX AFOACH MEHDIIIC MEAAHHHA B
KOJKE, YeM Y APYTHX. YAHBHTEABHO, UTO BCE AFOAM, HE3ABHCHMO
OT OTTEHKA ((IBETA») KOKH, IMEIOT IIPHOAUSHTEABHO OANHAKOBOE
KOAMYECTBO MEAAHOIIHTOB HA KBAAPATHBIN CAHTHUMETP KOKH.

Aaxe y aABOMHOCOB €CTb MEAAHOLIITHL, HO OHH BBIPA0ATBHIBAIOT
GecrBETHBIE MEAAHOCOMBL. DTH IPAHYABI OECLBETHBIE, IIOTOMY 9TO
depmMeHT, HCOOXOAMMBIH AASL BBIPAOOTKH MEAAHIHA, AUOO OTCYT-
CIByET, AUOO ITOBPEKACH.

WMuTepecHO, 9TO 9111 OECIBETHBIC MEAAHOCOMBI BCE PABHO €CThH
B HAAUYHY B SIIMACPMAABHBIX CTBOAOBBIX KACTKAX, TAC OHH (POP-
MEPYIOT 30HTHK, KaK 1 B OOBIIHOM KOzke. OAHAKO PE3yABTAT HAIIO-
MUHAET IIPO3PAYHBIN HAACTUKOBBEIM 30HT, YTO HE OYEHb XOPOIIO
AAS 3AIMUTHL OT COAHIIA.

Hexoropsie AroAn mMErOT O0OAEE TEMHYFO KO/KY HE IIOTOMY, 9TO
Y HEX OOABIIIE MEAAHOIIHTOB, 4 IIOTOMY UTO y HHX OCTa€TCA DOAD-
Iee KOAMYECTBO MEAAHHHA, IIOCAC TOTO KaK KACTKH YK€ HE MOILYT
AEAUTHCS. Y AIOAEH CO CBETABIMU OTTEHKAMU KOKU OOABIITHHCTBO
MEAAHOCOM Pa3PYIIAIOTCH.

Xorsa AHK menee uyBctBuTeapHa kK VO, KOraa KAeTKa OOAbIIIE
HE ACAATCA, OOMAME IIUTMEHTA NMEET CBOH IIPEHMYIIecTBa. AFOAN
¢ TEMHOH KOzkell BoAee YCTOHNYMBBI K COAHEUHBIM OKOTAM U PaKy
KOk, AFOAM € OUCHD TEMHOM KOKEH CTAAKHBAFOTCA C APYTOH IIPO-
OGAEMOIT: OHH MOTYT OBITH HECITOCOOHBI BBIPAOATBIBATD AOCTATOYHO
Buramuna D.

IToaoOHO uya0-pacTennio, koTopoe bBor mpomspactma AAf
obeceuenus TeHn MoHe, KazKABIH 30HTHK B HAIIICH KOXKE — UIYAO,
«HAA KOTOPBIM [HHKTO 13 HAC| HE TPYAMACH H KOTOPOI'O HE PACTHAY»
(Uom. 4:10). Mer muayTs He 60ACE AOCTOMHEL 9TOH OAArOAATHOMH,
borom aamnoi Tenn, yem Mowna.

ITostomy Oysem Oaaroaaputh bora 3a Bce HesacAyKeHHbIE
MHAOCTH, AapoBaHHbIe depe3 Mrucyca, Kotopsrit oxpanser i moa-
ACP/KHBACT KAK HAITIE TEAO, TAK M AVIITY OT BCEIO, UYTO MOKET HaM
HaBpeAnTh. AeHCTBUTEABHO, «OH. .. HEAAACKO OT Ka)KAOTO U3 HAC;
160 Mot VIm xuBém n ABrnKeMcd, u cyrectsyem» (Aesa. 17:27-28).
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YypecHble
yenoBeyecKue Bonochbl

OsBua H. MeHTOH

O Boaocax B bubamun yomunaerca 6oaee 100 pas, wacto B KOHTEK-
cre Bombeit Arobsreit 3ab60Tsr i 3amnTel Ero Hapoaa. Hamprvep,
koraa bor crrac Mecaxa, Cuapaxa n ABACHATO 13 PacKaAEHHOH
OTHEM II€YH, UX «BOAOCHI HA TOAOBE He [ObIAH| ormaseHb» (AaH.
3:27). B Ayku 21:18 HMucyc mpeAyipeKAaeT y9eHHKOB O TOHCHHSAX,
HO IIPHU3BIBAET UX HE OOATHCA, IIOTOMY UTO «BOAOC C TOAOBHI [MX|
He mpomaaém. Haxoren, On 3agBAfeT, 9TO y HUX «H BOAOCH Ha
rorose Bce courtersn (Matd. 10:30). HackoAbKO AMIHO 11 OAM3ZKO
nam CIACHTEAb 3HACT U AIOOHT Hac!

MHO»KecTBO BONOC

Ha roaose geaosexa macauresaetcs npuMepro 100 Teicad Bo-
AOCKOB, XOTfl IX KOAIYECTBO Y KaKAOTO MHAUBHAYaAbHO. Mowxker
IIOKA3aThCA, YTO BOAOCHI ¥ YCAOBEKA PACTYT AHIIEL HA TOAOBE U B
HEKOTOPBIX APYIUX MECTAaX TE€A2, HO OHH HA CAMOM ACAC PABHO-
MEPHO ITOKPBIBAIOT BCIO KOXKY (32 HMCKAFOUEHHEM AAAOHEH M I10-
AOIIIB HOT, TAC€ ACHICTBUTEABHO HET BOAOC). Ha Bceit mosepxHOCTI
YEAOBEYECKOIO TEAd PACTET IIPHMEPHO 5 MHAAHOHOB BOAOCKOB,
HO MHOIUE U3 HHUX OYEHb TPYAHO YBHUACTb.

Tuinbl BONOC

MO){(CT II0KA32THhCsA, 9YTO HA HeKOTOpHX y‘-IaCTKaX KO (HaHpI/I-
Mep, Ha AOY 1 HOCY) BOAOCBHI HE PACTYT, HO HA CAMOM ACAC TAM €CTh
KpOLHC‘IHbIC, 6CCLIB€THI)IC BO/\OCKI/I, Ha3bIBACMBIC lTyH.IKOM. Ha KBa-
ApaTHOM CaHTI/IMCTpC HAIICro /\621 1 HOCa HpI/IG/\I/I3I/ITCAbHO CTOAB-
KO K€ BOAOC, CKOABKO 1M HA TOAOBC — HpOCTO OHU HC3AMCTHBI.

AAI/IHHI)IC 1 9aCT1O HI/IFMCHTI/IPOBaHHbIC BOAOCHI, paCTYH_[I/IC nus3
KOXXH IT'OAOBBI UANT 60pOAI>I, HA3bIBAFOTCA TepMI/IHaAI)HbIMI/I. HCKO—
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TOPBIE APYTHE THITB BOAOC, KAK, HAIIPUMEP, PECHHIIBI, 00Pa3yroTca
HA IPOTAAKCHUN BCCH KU3HU.

ITepBrie BOAOCAHBIE POAAMKYABI HAYHHAIOT (POPMUPOBATHCH
HA TPEThEM MECALE BHYTPUYTPOOHOro pasBurud. POoAAUKyABI BHA-
JaAe OOPasyIOT IYIIKOBBIE BOAOCHL. DTU AAMHHEIE, IIIEAKOBHCTBIC
BOAOCHI OOBIYHO COPACHIBAFOTCH 3a HECKOABKO HEACAB AO POKAC-
HHA ¥ 3aMEHAIOTCH BOAOCKAMH, KOTOPBIE BBIPACTAIOT H3 TEX JKE
CaMBIX BOAOCAHBIX (POAAHKYAOB. [IpeiKACBPEMEHHO POAMBIIIHIICA
MAQACHEIT MOZKET BBITAfIACTH CTPAHHO, IIOTOMY YTO €TI0 TEAO IIO-
KPBITO IYIITKOBEIMH BOAOCAMH.

HeB0O3MOXHO NoTepATb BONOCAHOW GONNNKyn
VAMBHTEABHO, HO YiKE IIPU POKACHHH Y HAC €CTh BCE BOAOCH-
HBIE (DOAAHKYABL, KOTOPBIE OYAYT AaBATh POCT BOAOCAM, I M3 3THX
(pO/\/\I/IKyAOB 6yAyT paCTI/I BOAOCHI HA HpOTH){(eHI/II/I BCCfI KU3HU.
[Togemy e TOrAa MHOTHE U3 HAC C BO3pacToM AbiceroT? [Tocae
HACTYITACHHUSA TIOAOBOI 3PEAOCTH YE€AOBEKA HEKOTOPBIE BOAOCAHDIC
OAAHKYABI, KOTOPBIE OOPA30BBIBAAM TEPMHHAABHBIE BOAOCKIH,
3aMCHAIOT UX ITOYTH HEBHAHMBIMH BOAOCKaMH. [103TOMY MOKHO
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CKa3aTh, 9TO C BO3PACTOM BBI HC TCPACTC BOAOCHI, 2 OHH IIPOCTO
CTAHOBATCA OOAEE TOHKUMH.

I'quemy KUNBOTHDbIM HE HY>K€H NapuKmaxep

B 1o Bpems kak MHOTHE H3 HAC PEIVAAPHO IIOCEINAIOT IAPHK-
Maxepa, HpUYEcKa OOABIIMHCTBA MACKOIIMTAFOIINX JKHBOTHBIX
BCETAQ BBIPASAUT UACAABHO, XOTA OHM HHUKOTAA HE OBIAU B ITAPHK-
MaxepckoH. [Ipu9rHOIl 5TOTO ABAACTCH TO, YTO BOAOCHI y KHBOT-
HBEIX PACTYT OUKATIHO. OTHOCHTEABHO AOATHIT IIEPHOA pOCTa (3a-
BUCAIIHIA OT THITA 1 PACIIOAOKEHIA BOAOCA) CMEHACTCA KOPOTKHM
IIEPHOAOM OTABIX4, ITOCAE KOTOPOTO BOAOC OTITAAAET OT (POAAH-
KyAd M HAYMHACTCA HOBBINA KA (popMmpoBanns BoAoca. Taknm
00pPa3soOM, IMPOAOAKITEABHOCTD ITNKAQ OIIPEACAACT AAIHY BOAOC.

EcAn ObI BOAOCHI KHBOTHBIX POCAH, HE BBIITAAAA U3 POAAHKY-
AQ, TO AAfl KUBOTHBIX, KOTOPBIE HE IIOCEIIAIOT IAPHKMAXEPCKYIO,
9TO OBIAA OBI OeAa. MoskeTe mpeAcTaBUTE cebe, HAIIPHMED, OEAKY,
KOTOPasf IIPBITAET IO ACPEBBAM, TAIllA 32 COOOMH KoiHy Boaoc? Ho
I'ocrroab mIpeAycMOoTpeA aOCOAFOTHO BeE!

Boaoc pacrér co ckopoctsio nmpumepHo 0,3 MM B A€Hb. 3a TOA
BOAOCHI Ha TOAOBE B DOPOAE MOTyT BeIpacTs Ha 13 cM. Aast cpaBHe-
HUA, IIIKA POCTA CAMOTO AAMHHOTO BOAOCA HA PYKE MCHBIIIC ABYX
MeCSIIEB.

[IukA pocra BOAOC Ha TOAOBE 1T OOPOAE 3aBUCHT OT MHANBH-
AVAABHEIX OCODCHHOCTEH YCAOBEKA, OH MOYKET COCTABAATH M He-
CKOABKO AeT. AAHHA BOAOC ¥ OAHOTO BBETHAMIIA COCTABAACT O MET-
POB, UTO HA AAHHBII MOMEHT ABAACTCH CAMOM OOABIIION AAMHON
BoAOC Ha rorose B mupe. CoraacHo coobrmenuro kanara BBC B
urone 2004 roaa, 3TOT YEAOBEK HE CTPUT BOAOCHI OOABIIIE TPHA-
IIATH AET.

PocTt yenoBeuyecknx Bonoc

Boaocsl pactyr n3 yrAybAcHUIT B KOKE, ITOXOKNX HA TPYOOUKH,
KOTOPBIC HA3BIBAIOTCHA BOAOCAHBIMU (QOAAHKyAamr. BoaocaHo#
CTCp)KCHb O6pa3yCTCﬂ N3 KUBBIX KACTOK, paCHO/\O)KCHHI)IX I‘/\y60—
KO B POAAHKYAE. DTH XPYIIKIE KUBBIE KACTKI BITOCACACTBIH YMI-
paroT, 9TOOBI 0OPAZOBAAOCH HEOOBIKHOBEHHO ITPOYHOE BOAOKHO,
KOTOPOE MBI Ha3bBIBaeM BoAocoMm. Ha mporsxenun Beeil Harmeit
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AKHU3HHN OAMH H TOT K€ @)OAAI/IKYA MOKET O6p8.30BI)IBaTI) paSHbIC
THUIIBI BOAOC.

PucyHok 1. Llukn pocta

Poct
Bonoc pacTér us HukHeln yact Gonnnky-
na co ckopocTbio 0,3 MM B ieHb.

CocToAHMe nokosA

Bonoc BbipacTaeT go onpefenéHHom aiu-
Hbl, CBOMNCTBEHHOW Kaxkgomy Gonnkyiy,
a 3aTeM Ha KOPOTKWI Mepuop BpeMeHu
nepectaér pactu.

HoBbilh poct

Korpa B BonocaHom ponnvKysne cHoBa Ha-
YMHaeTCA POCT, BONOC B COCTOSAHNM MOKOs
BbiTaNKMBaeTcA 13 GONMKyNa, a HOBbIN
BOJIOC BblpacTaeT.

BonocaHasa KyTukyna

Bce BOAOCHT ITOKPBITEI CAOEM ITAOCKHX MEPTBBIX KAETOK (KyTH-
KYA), KOTOPBIE ITPEAOXPAHAIOT BOAOCHI OT TEPEITACTEHUS (IIPEA-
CTaBbTe, ECAH OBl HAIIE BOAOCHI OBIAM IIOXOZKH Ha IIEPEITACTEHHBI
KOMOK TOHKHX HEHAOHOBHIX HUTOK). [ TOA MHKPOCKOITOM KyTHKyAQ
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BBITAIAUT KAK IIEPEKPBIBAFOIIAA APYT APYTa KPOBEAbHAA ITANTKA
MAN YEPEINIIa Ha KPBILIIC.

YroOBI BOAOCHL B TAPUKE U3 HATYPAABHEIX YEAOBEUCCKIX BOAOC
OBIAM KPACHBO YAOKCHBI U BBITASIACAU YXOKECHHBIMU, BCE BOAOCHH-
KH AOAKHBI ACKATH B OIIPEACACHHOM HAIIpaBACHHN (CBOOOAHBIC
Kpas KACTOK KYTHKYABI AOAKHBI OBITb B OOPATHOM HAITPABACHHM
OT KOJKH T'OAOBHI).

Dopma KYTHKYABI HMEET OIIPCACAEHHYIO AOIIOAHUTEABHYIO
(PYHKIINIO, BOSMOKHO, CAMYIO BaKHYIO: OHA 3AKPCIIAACT BOAOC B
doarmxyae.

BonocsaHasa KyTukyna ——————©
MepekpbiBatoLmeca

KNeTKM KyTVKY/bl Ha no-
BEPXHOCTH BOJIOCa.

K
P

[nnHHble, BbITAHYTble
KNeTKW, yNOXeHHble Kak
My4YoK NpyTbes.

C
BbiTAHYTaA nycTas
Tpy6Ka B LieHTpe
60nbLUKX rPyObIX

BONoC.

PucyHok 2. CTpyKktypa

YBenuyeHHoe nsobpaxeHue
YenoBeYeCKoro BOJ0Ca, NMokasblBalollee
cepefuHy CTep>KHA 1 BepXyLKy. Bonoc
MOKPbIT C/IOEM NepeKpbIBalOLLMX APYT
[ipyra KNIeToK, MOXOXWX Ha KpOBeNbHble
MANTKU, KOTOPble Ha3blBalOTCA KYTUKYJIbl.

HeBepOHTHbII‘/'I «3aMOK BOJ1OCa»

YToOBI BOAOC AETKO HE BEIPBIBAACH, OH AOANKEH OAOKIPOBATHCS
BHYTPH BOAOCSHOTO (POAAUKYAQ. Be3 «3amMKa» oTeps BOAOC OKasa-
Aach OBl (DATAABHOM AASL DOABIITIHCTBA MACKOITHTAFOIIHIX.
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Boaocanoit doa-
AWIKYA BBICTAAH KyTH-
KYAOIT, HApAaBACHUE
KAETOK KOTOPOH

KyTuKyna
—_—
o6osioukn IIPOTHUBOIIOAOK-
-—
Koprekc HO HAITPABACHHIO
Kymkyna o KACTOK KYTHKYABI
Bonoca BHeWHAA
o KopHeBas CTEPIKHA BOAOCA.

o6onouka  T'OuHBIE CIICITACHUS
9THUX ABYX KyTHKYA

HE AAFOT BO3MOK-

HOCTH BBITAIITUTD

BOAOC, HE OTPEIBAs

IIPU 9TOM 3HAYN-

KOXHasA TEABHOW YaCTH

S fooan doarnxyra. Ho
€CAH 9TO IIPOU30H-
AET, HEMEAAECHHO
HAYMHAETCA BOCCTA-

o6onouka

HOBAEHHUE ITOBPEIK-

ACHHOTO (DOAATKYAQ

M 3AITyCKAETCs HO-

PucyHoK 3. YanButenbHbii BOMOCAHON 3aMOK BBIM KA pOCTa
BOAOC.

Bosuuxaer Bompoc: ecAr BOAOC «3a0AOKHPOBAH» HAa CBOEM Me-
CTe, TO KAK OH MOYKET BBIABUTATHCA 110 MEPE pocTar ACCATKI THICAT
MAACHBKUX «KHOIIOYEK», Ha3BIBACMBIX ACCMOCOMAaMH, BBICTHAAFOT
dOAAUKYA. DTH KHOIIOYKH OBICTPO HAKUMAIOTCS H PA3KAMAIOT-
cfl B TOYHOM IIOCAEAOBATEABHOCTH, ITO3BOAAS BOAOCY BBIXOAHTD
B KOHTPOAHpPYyeMOM ITopsiake. [Ipeiae geM BoaocC moABuTcA Ha
ITOBEPXHOCTH KOKH, 3aMOK (KYTHKYAd BOAOCSHOIO (POAAMKYAQ)
[IEPEBAPUBACTCA CICIIMAABHBIME (PEPMEHTAMM, U BOAOC ACTKO
BBIXOAHUT.
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PucyHok 4. Kytukyna

Knetkn KyTuKynbl, BbICTUNAOWMNE BHYT-
peHHWIN cnoii  BonocaHoro Gbonnukyna,
CMbIKaIOTCA C KYTUKYNOW, MOKpPbIBatoLLen
BOJIOCAHON cTepkeHb. CneBa — yBenu-
YeHHoe 1306paxeHne KyTUKybl GONNnKy-
na, KoTopaa COMpuKacaeTca C KyTUKYmoW
Bosioca. CnpaBa — yBennyeHHoe 13obpa-
KeHune KyTUKynbl GONNnKyna, CHATON C BO-
Nl0ca, NoKasbiBawllee, Kak naeanbHO OHU
COOTBETCTBYIOT APYT APYTY.

BocxunuweHne Bonocamn

Mer Bocxurmaemcss XpHCTOM, HAIITIM TBOpL[()M, Koropsrit mea-
PO OAAPHA HAC TAKHM YHUKAABHBIM M CAOZKHBIM CTPOEHIEM BOAOC
Ha HareM TeAe. MBI IToAygaem OOABIIIOE yTeIeHne o1 XPHCTa,
Harrero 3amuTHrKa, KoTopsii 3HaeT TOYHOE KOAHYIECTBO BOAOC
HA HAIICH OAOBE M HE ITO3BOAHT HU OAHOMY M3 HHX yIACTbh O3
Ero Boam. U, HakoHeI1, MBI BEYHO OAATOAAPHBI 32 YAUBHTEABHYIO
6aaroaats Xpucra, Harrero Cracureas, KoTopsril mossoAna cob-
CTBEHHBIM BOAOCAM OBITH BBIPBAHHBIMI CO ITIEK, KOTAA TEPIICA My-
YCHMSA, HBACBATEABCTBA F CMEPTH 32 HAIIIM IPEXI.

S moAcTaBuA crumy Obrornm Mems, éku — TeM, KTO
pBaa Mue 6opoAy; Sl me mpATAA AMIIO OT HACMEIIICK I ITACB-
xoB (Mc. 50:6, HoBerit mepeBoa Ha pycckuii a3erk, MBO).
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Haw ykasaTtesbHbIN
naney — yKkasartenb
Ha TBopua

[>xoHaTtaH Y. [I>KoHC

HekoTopsle canTaroT, 9TO MPEKPACHBIN AH3ANH B IPUPOAE — 3TO
IIPOCTO MAAFO3HUSA, CAYIAHHBIH PE3YABTAT €CTECTBEHHOIO OTOOpA.
EcAn GBr OBIAO TaK, TO CTOHAO OBI OKHAATH OOHAPYIKCHUSA CAyIali-
HBIX, HE3aBEPIIEHHEIX CTPYKIYP C MAcCOH HeAocTaTKoB. OAHAKO
KOTAQ MBI DOAEE BHUMATEABHO PACCMATPHUBAECM BHEIITHE IIPOCTYIO
CTPYKIYPY, TAKYIO KK YKA3aTCABHBIH IIAACII, C IIOMOIIBIO KOTOPO-
IO MBI ITIEIATAEM OYKBY «I%», MBI OTKPBIBAEM YAUBHTEABHO CAOMKHBII
AM3aIH, OE30IIMOOYHO yKa3pBaroIuil Ha TBopIIA.

Cemb MNOC/TYLWWHbIX MbILUL}

B pabore yxasareAbHOIo ImaAbIia 3aACHCTBOBAHO CEMB MBIIIIIT
(puc. 1). PaccMOTpHM KpaTKO KAKAVIO M3 HHUX M HAYHEM C Uep-
BEOOPA3HON MBIIIIEL B oTAMYMEe OT GOABIIMHCTBA APYIUX MBIIIILI,
KOTOPBIE IIPUKPEIAAIOTCA K KOCTH, YepBEOOPA3HAs MBIIIIIIA COCAU-
HAET CYXOKHAHE C TBIABHOIH CTOPOHBI YKA3aTEABHOIO IIAABIIA C
YVAUBHTEABHO CAOMKHBIM KOMITACKCOM TOHKHX CYXOKHAHUN U OKPY-
JKATOITIUX MX TKAHEIH.

UYepBeoOpasHas MBIIIIIIA B KOOPAHHAIIIH C ADYTHME MBITIIIIAME
BBIIIOAHACT ABE OCHOBHBIC (DYHKIINHM — Pa3rnOAHUE U BBITATHBA-
HIE TaABIIA.

Bce mprmmmier sooaxabL paboTats coodrma. CAOKHOCTS CHHXPOH-
HOTO ABIDKEHIA TPEX PAAAHT ITAABIIEB KICTH TPYAHO ITOHATD. [ Ipea-
CTaBbTE, UTO IEPEA BAMH HA 3EMAE AC/KAT, IIPUMBIKAS APYT K APYTY,
TPH METAAAMYECKHX IIPYTa, U BaM HEOOXOAHMO CBA3ATb 9TH IIPY-
TBI HECKOABKHMU IIPOBOAOYHBIMU JKIyTAMI. ECAM HOTAHYTH OANH
[IPYT, HAYMHAIOT ABHIATBCH U Apyrue. A rerepb HOIpoOyiite mo-
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TAHYTDb BCC TpI/I npyra OAHOBpCMeHHO B CTOpOHbI n BBCpX—BHI/IS. Bur
YBUAHUTC, HACTOABKO THKCAO yACp)KI/IBaTI) prl"bl Ha OAHOﬁ ATHH.

pasrubartenn
nanbues
pasrubatenb ykasa-
TenbHOro nanbua NOBEPXHOCTHbIN
(HaxopuTcA nop pas- crnbarenb
rnbatenem nanbues n nanbues

0603Ha4eH NyHKTUP-
HbIMW JINHUAMM)

yepBeobpasHaa
MblWLa .
u rny6oKkuii crubatenn
nanbues (HaxoguTca
MEXKOCTHbIE oA NOBEPXHOCTHBIM
MbILULbI crn6atenem nanbLes 1
(napoHHas 0603HaYeH MYHKTUPHbIMN
W TbiNibHaA) ANHUAMN)

PucyHok 1. CeMmb NOMOLYHIKOB ABVKEHUA NanbLa

YKazaTesibHOMy NabLy HY>KHO CEMb MbiLL, YTOObI KOHTPOMPOBATH ABVXeE-
HMe BO BCEX HampaBneHusx. YeTbipe 13 HUX 3aKpenseHbl B npegnieybe, a
Tpy — B nagoHun. YepBeobpasHasa MbilLa OUEHb MHTEPECHas, NOTOMY UYTO
OHa He MPUKPENJIEHa K KOCTAM, @ COENHAET MbILLbl I CYXOXWIINSA B CIIOX-
HYI0 «CETb», KOTOPas M3MeHSAET MOJIOKEHMNE B OTBET Ha MOCTOSHHO U3MEHS10-
LLMECs ABUXKEHUS.

V Hamrero ykasaTeAbHOTO ITAABITA HeT Takux mpodaem. Koraa
uepBeOOPA3HAA MBIIIIIA COKPAIIACTCA, OHA YMEHDBIIACT AABACHIE
HA CYXOKHAHE AAMHHOIO CTHOATEAA 1, OAHOBPEMEHHO ITOATATHBAA
CBA3KY CO CTOPOHBI ITAABIIA, pasrudaer ero (puc. 2). 3BT CAOXK-
HO? HO 9TO BCEro AHIIb MAACHBKAA 9ACTh KAPTHUHBL

HecKoABKO APYIHX MBIIIIIT M CYXOMKUANI ITOMOTAIOT YIPABAATH
pacriosokeHneM (DaAaHr IAABIEB. PaCCMOTPHM ABA MBIIIIEYHO-
CYXOKHABHBIX OAOKA AAMHHOTO pasrubaress maApiies. OHu pas-
ACACHBI HA TPH OTACABHBIX CYXOKHAHA BOKPYI IPOKCHMAABHOMN
dananrrn maspna (puc. 3). BokoBble CyXOKHANA IIEPEMEINAOTCA
HAaA HAHM IIOA BTOPBIM CyCTABOM ITAABIIA, B 3aBUCHMOCTH OT yIAa
CruOaHNA UAM Pa3THOAHNA [TAABIIA.

Ho camm 1o cebe a1 CyXOMMAMA HE MOIYT BBIIPAMHTD I1a-
Aerr. VIm HEOOXOAMMA OAHOBpeMeHHAA PabOTA YETHIPEX APYIHX
MBIIIIT: ABYX MEKKOCTHBIX MBIIIIIL HA AQAOHH PYKH M MBIIIIEIHO-
CYXOKHABHBIX OAOKOB AAMHHOIO CTHOATEAd, PAa3MEIIEHHBIX B
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rpeAriAedbe. bes coBMeCTHOM pabOThI 3THX MBI (DAAAHTH ITAAD-
II€B CTAHYT B HEIIPABUABHOE ITOAOKEHHE U IIEPECTAHYT (DYHKITHO-
HHUPOBATH.
CyXO)KVIﬂVIe ANVNHHOro paBrMGaTeﬂﬁ nanbues o
LEeHTpanbHbIN NYy4YOK
60KOBOI1 NyYOK
MeXKOCTHasa
MbllLa

LeHTp BpawleHns
yepBeobpasHas MbilILa cycTaBa

CyXOXunve AnMHHoro pasrmubarens nanbues

MeXKKOCTHasA LieHTPanbHbIN
Mblwya ny4yoK

LeHTp
BpaLleHns
cycTaBa

yepBeobpasHas MbilILA

60KOBOI

PucyHoK 2. MHOrosagauHble mMbilleyHble nysok

cyxoxunmsa
CornacHo reHunanbHoMmy 3amblcily TBopLa, Cyxoxunue
IJIMHHOTO pa3rnbatens nasbLeB BbIMOJIHAET [iBe NPOTUBO-
NosioXHble 3afaun. YTobbl pasorHyTb nane, 60KOBOW MyyoK
CYXOXUNNA NepefBUraeTca Hafl TOUKOM LieHTpa BpaLleHns
CyCTaBOB 1 TAHET MnaseL, BBEPX, NOAOOHO BOXKaM KOHA. YToObl
COTHYTb NaneL, 60KOBO My4OK CyXOXMANA nepemeLlaeTca
noJ TOYKON LieHTPa BpaLeHNA 1 TAHET naneL, BHU3.

PucyHok 3. Tpu B ogHOM

Y1061 06eCcneunTb NosHoe
yrpaBfieHne yKa3aTesbHbIM
nanbLem, MblLLbl COeANHEHDBI B
CINIOXKHOW KOoHduMrypauumm. Ha-
npvimep, Cyxoxunue gJIMHHOro
pa3srubaTens nanbLeB Hag BTO-
pbIM CycTaBOM NanbLa fennTca
Ha Tpu nyuykKa. B 3aBncumoct
OT NONOXEHMA NanbLa 60KoBble
CYXOXUIUA MOTYT NepemeLlathb-
CA Haf 1 NOf CyCTaBOM.
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AAS OCYIIECTBACHUS KEAAEMOIO ABIDKCHHS MEKAY MBIIIIIAME
AOAJKHA CYIIIECTBOBATD YAUBHTEABHO COTAACOBAHHAA' B3AUMOCBS3b.

Apyrue ABHZKCHIHS IAABLEB TPEOYIOT MHOM COTAACOBAHHOCTH
MBIIIICYHBIX ABHZKCHHIT. Harpumep, MOIBITANTECh MEpPEMECTHTH
[aA€Il B CTOPOHY H BIEPEA, Kak Obl mevaras OYKBY «i». MBIIIIIBL
B3AHMOACHCTBYIOT COBCEM MHAYE, Y€M KOTAA BBHI Ievaraere OykBy
«@», HO ABIDKCHIE OYAET TAKHM 7K€ IIAABHBIM. >

KOoAHUECTBO BO3MOKHBIX ITOAOKCHHI IAABLA HPAKTHICCKN
663rpaHI/ItIHO. EC/\I/I KaxKAad M3 CEMH MBIIIIIT MOXKET HpI/IHﬂTb CTO
PA3HBIX ITOAOKEHHH (M 9TO CKPOMHBIH IOACYET), TO UHUCAO BO3-
MozHBIX koMOuHanuit 6yaer 1x10" nau npuvepro 100 Tprasno-
HOB. 1] HaIll yKa3aTCABHBII ITAACIT MOKET C ACTKOCTBEO BBIIIOAHSATD
BCE 5TH ABHIKCHIIL

Bcé Ha cBOéM mecTe

CyXOKHAUS M CBA3KH IAABLIA OYCHb TOYHO OBIAW OITHCAHBI,
KaK CAOKHAS ¥ (PYHKIIMOHAABHASA «CCTh», TOCTOSHHO N3MCHSFOIIAL
IIOAOJKCHUE B OTBET HA ACHCTBYIOIIME HA HEE MHOTOYHCACHHbIC
cuAbl. MosKeTe IIPEACTABUTD, HACKOABKO CAOMKHOI AOAKHA OBITH
9T4 CHCTEMA, YTOOBI YACPKUBATD BCE 9T (PAKTOPHI B PABHOBECHI?

OAHAKO HCCACAOBAHUS ITOKA3BIBAIOT, YTO AIOAM HACTOABKO
CIIOCOOHBI YIPABASATH CBOUMH MBIIIIIAMH, YTO BCEIO AHIIb OAHOM
HEPBHOI KAETKOM CIIMHHOIO MO3T2a IIPUBOAAT B ACGMCTBHE CPasy
HECKOABKO MBIIICYHBIX BOAOKOH.! ECAN 4€AOBEK XOYET TOABHIATD
CYCTaBOM ITAABIIA HAU HM3MCHUTH HAIIPAKCHUCE MBILIIIIBL, AKTUBHPY-
FOTCA APYIH€ HEPBHBIC KACTKU. TAKOH TOYHBIH KOHTPOAB IIO3BO-
ASIET MHUKPOXHPYPIaM HCIIOAB30BATH TOHKHC HHCTPYMEHTEI AAS
BOCCTAHOBACHHSA APTEPUI AUAMETPOM BCEIO AHUIIb B OAHY TPETh
MHAAHMETPA.

[epemerrieHne yKka3aTeABHOTO IIAABLIA C OAHOM KAABHIIIH KOM-
IIBFOTEPHOM KAABUATYPBI HA APYIYIO TPeOyeT HE3HAYHTEABHOTO YCH-
ATSL BOAM, HO TAKOE ACHCTBHE TPeOyeT OAHOBPEMEHHON 00paboTKN
COTHH THICAY IACKTPUYECKNX CHUTHAAOB. HepBHBIC KACTKH BHYTPH
CIIMHHOTO MO3ra IIOAYYAIOT CHIHAABI OT YYBCTBUTEABHBIX KACTOK
PYKH, KOTOPbIE YAABAUBAIOT ABHIKCHIIC, HALIPSKCHIIE U ITOAOKCHIE.
Dra mH@OPMAL BMECTE CO 3PHTCABHBIM CHIHAAOM IIO3BOASACT
HEPBHOH CHCTEME IIPOU3BOAUTE MIHOBCHHBIC PACUETBI O MOAOMKE-
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HIU IAABIA B 3TOT MOMEHT H CPa3y K€ IIOCHIAACT HOBBIEC KOMAHABI
MHOTOYHCAEHHBIM MBIITIIIAM AASl I3MEHEHHA TOAOKEHNA ITAABIIA.

[udposag 0OpabOTKa CHTHAAOB ITOABUAACH HE TOTAA, KOTAA
ObIAM CO3AAHBI KOMITbEOTEPBL. OHA ABAACTCA YACTBIO HAILIETO OpP-
raHU3Ma C TeX I0p, Kak bor corsopma mepsBoro ueaoseka, AAa-
ma. Crcrema yIpaBACHHA B HAILIEM CIIMHHOM M TOAOBHOM MO3IE
HAMHOTO IIPEBOCXOAUT BCE, YTO IPUAYMAA AO CHX IIOP YCAOBEK.
Hauboaee coBpemeHHbIE IIEHTPBI HCCACAOBAHUA POOOTOTEXHUKH
IIBITAAUCD MATEMATHYCCKH CMOACAHPOBATD ABYMECPHYIO MOACAD
ABIKEHHI ITAABIIEB, OAHAKO MX MCCACAOBAHIE HE AAAO OOABIITMX
pesyabTaToB.>

C ITOMOIIIBIO CAOKHBIX OMOXHMIYECCKHAX IIPOIIECCOB IyBCTBH-
TEABHBIC KACTKI PYKH ITOCBIAAFOT MHOKECTBO IIPEPBIBHCTBIX CHI-
HAAOB, YTOOBI COOOINNTH IEHTPAABHON HEPBHOM CHCTEME O I10-
AOKEHHH PyKH. FcAanm mecTHBIE 06€300AMBAIOIIHE CPEACTBA DAO-
KUPYIOT 5TU COODILEHHS, TO MALMEHTY KAKETCH, ITO PyKa OCTalTCs
B TOM K€ IIOAOKEHUM, AAKE ECAU OHA HA CAMOM AEAE ABHIAETCH.
LlenTpasbHas HepBHAA CHCTEMA AOAMKHA IIOCTOSHHO aHAAHU3UPO-
BATh BXOAAIIYIO HH(MOPMAIMIO AAA OIPEACACHUA ITOAOKCHUSA
BCEX YaACTEH TEAQ.

Dra cucrema yrIpaBACHHA, OBICTPO OIICHUBAIOIIAA AAHHBIC,
BXOAAIIME W3 TBICAYN MCTOYHHUKOB, 4 32TCM IIPHBOAAINIAA B ACH-
CTBHE OIIPEACAEHHBIC ABUTATEABHBIC HEPBBI, KOAUPYETCH B HAIIICH
AHK emmié Ao pomaenns. D1o «rrporpaMmHoe obecriedeHmen AaéT
HAM BO3MOKHOCTD HE TOABKO 0OPabATHIBAT HEIPEPBIBHBIIN IIOTOK
AQHHEBIX, HO H COCTABASITH HOBBIC IIOAIIPOIPAMMBI OCHOBHOH IIPO-
IPAMMBI, ITOMOTAOINUE 3AIIOMUHATD HOBBIC ABI/KCHHSA ITAABIICB,
KOIAQ MBI IIOBTOPAEM HX, OYAB-TO HAOOP TEKCTA HA KOMIIBIOTEPE
VIAM UTPA HA MY3BIKAABHOM MHCTPYMCHTE.

V Hac Aaxe ecTh IIPEABAPHUTEABHO 3aAOKCHHBIC IIPOTPAMMEIL,
ITOMOTAFOIIINE HAM B KPHTHYCCKUX cuTyanuax. Hampumep, gactpro
TAKOM IIPOTPAMMBI, ITAABHO U OBICTPO KOOPAMHHPYIOIIEH padboTy
MHOKECTBA MBIIIICIHBIX TPYIII, ABAACTCA OAEPTUBAHHCE KOHECYHO-
CTH TIPH COITPUKOCHOBEHHH C TOPAYNME HAH OCTPBIMH ITPEAMETA-
M. PHSHOAOTHYECKUI TIPOIIECC, C IIOMOIIBIO KOTOPOTO MHIIETCA
5Ta «IIPOTPAMMa» M COXPAHACTCA KOA, AO CHX IIOP ITOAHOCTBIO He
HCCACAOBAH.
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DddexruBHOE DYHKIIHOHNPOBAHNE YKA3ATCABHOTO ITAABIIA
TpebyeT HAAMYHA HE TOABKO XOPOIIO COrAACOBAHHBIX MBIIIIII, CY-
XOKHUAUI U HEPBHBIX KACTOK, HO U IIPOIIECCOB, PEIYAHPYIOIIHX
HUPKYAAIIHIO KPOBH, TEMIICPATYPY, 3KHBACHHC PAaH, POCT U HM-
MYHHTET K 00A€3HAM. M 9TOT CIIICOK MOKHO IIPOAOAKATD U IIPO-
AOAKATD.

Bonpoc npouncxoxaeHns

Kaxaas 9acTh HAIIETO T€Aa, B TOM YHCAE HAABIIBI, HMEET fC-
HYIO, KOMIIACKCHYIO 3aAa9y. AeTaABHBIC MCCACAOBAHNA AHATOMUH
PYKI HeE ITOKA3aAM B HEH HI OAHOMN CTPYKTYPBI, KOTOpPasd HE NMEAA
OBI CBOCTO (PYHKIIMOHAABHOTO IIPeAHA3HaueHnA. T'e, KTO cauraeT
ABIKCHIC ITAABIIA IIPOCTO KOHCYHBIM PE3YABTATOM PAAA CAyYA-
HOCTEI, HE CMOTAM AO KOHIIA IOHATH BCIO CAOKHOCTD 3aA€HCTBO-
BAHHOH B 3TOM (DH3HOAOTHH.

Prraapa Cmur, H3BECTHBIH CHEMHAANCT B OOAACTH XUPYPIUK
DYKH, OAHAKABL IIPEAIIOAOMKHA, YTO IIEPBBIC MBIIIIIBI AAS ABH-
JKEHHA ITAABIIAME 9BOAIOLIMOHUPOBAAN BHYTpU camMoil pyku. OH
3aSBHA, YTO MBIIIIBI IIPEAIIACYUBS MOSBUANCH HAMHOTO IO3Ke.’
CrpaHHO, OAHAKO, YTO OH HE IIPU3HAA TOT (DAKT, 9TO AAA a9 ek-
THUBHOH PabOTHI PYKH AOAKHBI OAHOBPEMEHHO paboTaTh 0Oe rpyIr-
IIBI MBIIIIII,

CwmuT ccpraaercs Ha BBICTYIIACHHE 9BOArormoHncTa Hamsepa B
NoHAOHCKOM KOpOAeBcKOM obmrectse B 1965 roay® kak Ha AOKasa-
TEABCTBO 9BOAFOLINH PYKU H YTBEPHKAACT, YTO MBIIILIBL PYK ITOABH-
AWICh I3 MBIIII] TPYAHBIX ITAABHHKOB PbIO. AAHHOE ITPEAITOAOKE-
HIE HEBO3MOKHO, IIOCKOABKY HEAABHUE MCCACAOBAHUS ITOKA3AAM,
YTO PA3HBIE BUABL UMCIOT COBEPIIICHHO Pa3HbIC AMHHOKHCAOTHBIC
[TOCACAOBATEABHOCTH CTPYKTYPHBIX OEAKOB.”

B cBoém BoicTynAeHmn Hoambep mcroapzoBaa msobpaeHus
KHCTH PYKH 9YCAOBEKA M OOC3BAHBI, 4 TAKIKE OC3AOKA3ATCABHYIO
HCTOPHUIO UX IIPOUCXOKACHHA. Bro mpeseHTanms, KOTopyro 9acTo
LUTHPYIOT KAK 3ACAYAKHIBATOIIYIO AOBEPHA, HE IIPEACTABAACT HUKA-
KHX AOKA3aTEABCTB 3BOAfoIHH pykn. HaoGopor, oHa mokaseisaer,
KAK CAOJKHBIIIASACSA CHCTEMA YOCKACHUI BAUACT Ha HAIIE HCTOAKO-
Banne (PAKTOB, AAKE KOTAA OHH HE BIIMCBIBAIOTCA B 5TO MCTOAKO-
BAHUE.
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Koraa Ber 6oA€e BHIMATEABHO IIOCMOTPHTE HA CTPYKTYPY 7KH-
BBIX OPraHU3MOB, BBl TOYHO HE HaHAETe Tam Oecriopsaka. Te, KTo
orsepracT TBOpIIA, HAACIOTCH HAUTH OECHOPAAOK U BBIAYMBIBAIOT
HCTOPUM O PaspyXe M XaoCe, KOTOPHIX IIPOCTO HE CYIIECTBYET.
Xupypru, ACAFOIINE OIEPAIHH HA KHCTAX, BUAAT, YTO MEXaHU3M
pasruOaHNs IIAABLIEB BBISBIBAFOIIE CAOKCH AAS ITOHHMaHA. Harrm
CaMbIe AYHUIIIHE IOITBITKHA CO3AATh MOACAD PYKH-POOOTA MEPKHYT B
CPaBHEHHH CO CTPYKTYPOH ¥ (PYHKIIUEH OPUIMHAAA.

Aazke mpocToe IepeMerneHue aAbla Ha KAABHATYPE KOMITBIO-
Tepa ¢ OYKBBI «1» Ha OYKBY «H» CIIIE Pa3 IIOATBEPKAACT TO, ITO MBI
AHMBHO YCTPOCHBL.
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A-p AxxoHaTaH AJKOHC HMeeT AOKTOPCKyIo crerrenb o Ka-
andopruiickoro yansepcutera B Can-Anero. On mporméa uarep-
HATYPY B OOAACTH ITAACTHYCCKON XUPYPIUH Ha OA3€ MEAHIIMHCKOTO
otAeAa Texacckoro Vausepcurera B I'aaBectone, Texac, u B AaH-
HI)II>’I MOMCHT ABASCTCA HpaKTI/IKyIOH_[I/IM ITAACTUYECCKUM XI/IpprOM
B Can-Amero, CIEIMAAMSHPYIOIIHIMCA Ha OIEPAIINAX MHKPOXH-
pyprI/H/I nu XI/IpypI‘I/II/I pYKI/I, a TaKKe BOCCTaHOBHTCABHOﬁ XI/IpprI/II/I
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NMnaueHTa —
6ecKopbICTHbIN cnyra

OsBua H. MeHTOH

B [Nocaannn k Pumasaam arroctoa IlaBea cpaBHHBAET HEPKOBB €
geroBeueckum TeAoM (Prm. 12:4-8). IlepkoBp mpeacraBafger co-
6Ol OAHO TEAO, COCTOAINEE N3 MHOIMX YACHOB, KA/KABIH H3 KO-
TOpBIX mMeeT cBoi, borom aammbiii Aap. [ToaoOHBIM 0Opaszom u
YCAOBEK UMECT TEAO, COCTOAIIECE M3 MHOIUX OpFaHOB, TAC Ka)KABIﬁ
BBIIIOAHSAET CBOIO, Borom ornpeaeaénnyro dyHknumio.

HepooueHEHHbDbIN opraH

M3 Bcex OpraHoB YEAOBEKA ITAAIICHTA, HABCPHOE, ABAACTCA Ca-
MBIM AYYIIHM IIPHMEPOM CAMOOTBEPKEHHOIO CAYKEHHA. BOoAb-
ITHHCTBO AFOACH ITOYTH HE 3aAYMBIBAFOTCA O ITAAIICHTE, M MAAO
KTO MOJKET OIICHHTH YAUBHTEABHYFO CAOKHOCTD I OTPOMHYFO BaK-
HOCTB 3TOI'O OPraHa, KOTOPBIH YAAAAFOT M3 OPTaAHU3MA MATEPH CPa-
3y TIOCAE POKACHHA PEOEHKA M O KOTOPOM TYT Ke 3a0bBaroT. B 1o
BpEMS KAK POAHBIC B OAH3SKHE BO3ZHOCAT PAAOCTHBIC MOAHTBEI OAQ-
roaapaocTr bory 3a GAArOIOAYIHOE POKACHHE MAGACHIIA, MAAO
KTO 3aAYMBIBACTCA O TOM, YTOOBI ITOOAATOAAPHTH bora 3a BayHe-
IIyI0 pabOTy, KOTOPYIO BBITOAHHAO Ero yAHBHTEABHO CIIPOEKTH-
POBAHHOE TBOPEHUE — IIAALICHTA.

[TocAe OITAOAOTBOpEHNS ANIICKACTKI CAMBIM IIEPBBIM OPTaHOM,
KOTOPBIH HAYMHACT Pa3BUBATHCA, ABAACTCA UMEHHO IAareHTa. Co-
BPEMCHHBIC HMCCACAOBAHHA ITOKA3BIBAIOT, YTO KOTAA OITAOAOTBO-
pEéHHAA ANIIEKACTKA ACAHTCA HA IIEPBBIC ABE KACTKH, OAHA M3 HUX
AOAKHA OOPA30BATH ITAAIICHTY, 4 APYTasfd CTAHET PEOEHKOM.

BakHaA enesa, Bblpa6aTbIBal0Ll.|aﬂ FOPMOHDI
Yepes Tpu AHA ITIOCAE OIIAOAOTBOPEHUSA, 3AA0ATO AO TOTO, KaK
JKEHIIUHA HAYHHAET IIOAO3PEBATh, YTO OHA OEpeMEHHA, KACTKI
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PAa3BHBAFOINEHCA ITAAIICHTBI, HA3bIBAEMBIE TPOPOOAACTAMY, HAUN-
HAIOT BBIPAOATBIBATD TOPMOHBL. DTH TOPMOHBI ABAAFOTCA 3aA0TOM
TOTO, YTO BBHICTHAQFOIIUI CAOM MATKH, SHAOMETPUIL, OyAeT rOTOB
AAST IMITAQHTAIAN SMOproHa. Ha IIpoTaKeHNI ITOCACAYIOITHX He-
CKOABKHX HEAEAD PA3BUBAIOIIAACA ITAAIIEHTA HAYIMHAET BEIPAOATEI-
BATh TOPMOHBI, KOHTPOAUPYIOIIHE (PU3NOAOTHIO MATEPH TAK, UTO-
OBl CHAGXKATD ITAOA HAAACKAIITUMI ITHTATEABHBIMI BEILICCTBAMU K
KHCAOPOAOM, HEOOXOAMMBIMU AASL POCTA MAAACHIIA.

[TpumepHo depes IATh AHEH ITOCAE OITAOAOTBOPCHHSA KACT-
KI TPO(OOAACTBI, KOTOPBIEC OKPYMKAIOT PAa3BUBAIOIIUIICA SMOpH-
OH, HAYMHAIOT OOBEAMHATHCA N OOPA3OBBIBAIOT OAHY OOABIIIYIO
KAETKY CO MHOKECTBOM fAAep (cM. puc. 1). Dra kAeTka HasbBacTCA
CHHIINTHAABHBIH TpododAacT. OAHA 13 MEPBBIX (PYHKIINN 3TOH
ITAAIIEHTAPHON KAETKH COCTOHT B IIPOHUKHOBEHHH B CTEHKY Ma-
TEPUHCKOH yTPOOBI BO BPEMS YAUBHTEABHOTIO IIPOIIECCA, KOTOPBII
HA3BIBACTCA HMITAAHTAIIEH (CM. puc. 2).

Tpodobnact
BHYTpUK/ieToOYHaA Mmacca

3HAOMETPUIA

PucyHok 1.

MonepeyHoe ceyeHne GNACTOLMCTBI 1 CTEHKM MaTKM Yepes MATb JHell nocne
onnofoTeoperua. bnactoyncrta npefcraBnaeT cobon NosbliA, HaMOIHEHHbIN
KMAKOCTbIO LWapWK, a yAnBMTEIbHaA BHYTPUKIETOYHAA Macca — 3TO pa3BlBa-
lowminca mnageHel. Knetku, coctaBnatoLme CTeHKy My3blpsa, — 3To Tpodobna-
CTbl, KOTOPbIE 11 06pa3ytoT NnaleHTy. JHAOMETPUI MaTEPUHCKON MaTKN rOTOB
NPUHATb Pa3BUBAIOLNIACA MIOJ 1 ero pa3BM1BaloLLYOCA NaLeHTy.
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PucyHok 2.
[MonepeyHoe ceyve-
Hue 61acToUNCTbI,
KOTOpas BXMBAET-
CA B CTEHKY MaTKu
NprYiMepHO Yepes
wecTb AHeNn nocne
ONNOJOTBOPEHUS.
B 3710 Bpemsa knet-
K1 Tpodobnacta
nocteneHHo
obbeanHalTCA,
yTO6bI 06Pa3oBaThH
CUHLUTUANbHBIN
Tpodobnact, co-
CTOALWMIA U3 OAHON

CUHLMTNANbHBIN TMraHTCKOWN KNeTKn
Tpodobnact C MHOXECTBOM
anep.

MnaueHTa npeanoTBpallaeT OTTOPKEeHUE nyoAa
KaK MHOpPOAHOrO TeJla

Hecmotps Ha 10, 9TO pACTYIIASA IIAALICHTA U IIAOA BAKUBAAIOTCA
B TOACTYIO CTCHKY MATKH, HAIIOAHCHHYIO ITHTATCABHBIMU BEILE-
CTBAMH, OHH HA CAMOM AGAC HE ABAAIOTCH YACTBIO MATCPUHCKOIO
teaa. OAHA 13 BOKHBIX (DYHKITUH ITAAIICHTHI COCTOUT B TOM, 9TO-
OBI 3AIUINATH PA3BUBAFOIIUICA OPraHM3M PEOEHKA OT ACHCTBIA
MIMMYHHOI CHCTEMBI MATEPH, ITOCKOABKY H ITAOA, U ITAAIICHTA I'e-
HETHYECKH YHHUKAABHBI H ABHO OTAIYAFOTCA OT MATEPUHCKOIO Op-
TraHHu3Ma.

Ao cux mop ocraéres TalHOH, Kak IAALICHTA IIPEAOTBPAIIIACT
CBOE OTTOPIKEHIE MATEPUHCKHM OPraHU3MOM H OTTOP/KEHHE IIAO-
A KAK HHOPOAHOIO TEAd, HE TIOAABASA IIPU 9TOM NMMYHHOIH CHC-
TEMBI MATEPH.

[TocAe UMIAAHTAIINN THIAHTCKAA IAALCHTAPHAA KACTKA IIPO-
HHUKACT» B CTCHKH HCCKOABKHUX MATOYHBIX apTCpI/II‘/'I 1 BCH, B pC—
3YABTATE HYEr0 MATCPHHCKAA KPOBb TEYET IO KAHAAAM BHYTPH
kAeTkn (cm. puc. 3). Koraa B opranmsme peGEHKa HAYMHACT BHIPa-
GaTBIBATHCA €I'0 COOCTBEHHAA KPOBb M Pa3BUBAFOTCA KPOBEHOCHBIE
COCYABI, TOTAA MATEPUHCKAA KPOBb M KPOBDb Pa3BHBAFOIIIEIOCH pe-
GEHKA BCTYITAIOT B TECHYIO B3aNMOCBA3b, HO IIPH 3TOM HHKOIAA HE
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CMEIIMBAFOTCA M HAIIPAMYIO He corprukacaroTcs. CHHITNTHAABHBI
TpodpodAaCT 0Opasyer TOHKHH, CIIAOIIHON ¥ H3OHPATEABHBII
UABTP MEKAY MATEPHHCKOI KPOBBIO U KPOBBIO ITAOAA. Bce xns-
HEHHO BA)KHBIC IIHTATCABHBIC BEIIECTBA, A3bl, TOPMOHBI, IACKTPO-
AWTBL 1 aHTHTEAA, KOTOPBIE IIPOXOAAT YEPE3 MATEPHHCKYIO KPOBB B
KPOBB MAQACHIIA, AOAMKHBI IIEPEHTH Uepe3 5TOT CIAOLIHOM, n3du-
pareapHbil buABTP. ITpoaykrer paciiasa B Teae pebGEHKA, B CBOIO
OUEPEAD, IPOXOAAT YEPE3 ITOT (PUABTP B MATCPUHCKYIO KPOBb.

CUHUNTUANbHbIA TpodpobnacT
MaTepuHCKas KpoBb

PucyHok 3.

MonepeyHoe ceueHne 61aCTOLMCTbI U SHAOMETPUA NPUMEPHO Yepes 12 fHel
nocne onnofoTBopeHna. MaTepuHcKas KpoBb NMPOHUKAET B CMEXHble Mpo-
CTPaHCTBa, KOTOPble Pa3BUBAOTCA BHYTPY FMIFaHTCKOW KNETKM CUHLUTUANbHO-
ro Tpodobnacta, NOKpbIBaloLEro NOBEPXHOCTb Pa3BMBaIOLLENCA MiaLEeHTbI.
KpoBb 1 KpoBeHOCHble cocyabl MnoAa ewé He passBunuch. Mnog (3ME6PUOH)
Ternepb COCTOWT M3 ABYX CNOEB.
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Bcé sTo penaet nnaueHTa!

YUroOBI OIEHMTH, HACKOABKO JAMBHUTCABHYIO PabOTy BBITOA-
HACT IAAICHTA, 3aAYMAHTECh BOT O 4EM: IIOKA JKU3HEHHO BAYKHBIC
OpraHsl peOEHKA PA3BUBAIOTCA I CO3PEBAIOT, OHH (32 MCKAFOYCHH-
€M CEpPAIa), ITO CYTH, oecrronesuer. OyHKITHE STHX OPTraHOB BbI-
ITOAHACT TIAALIEHTA, PAOOTAA COBMECTHO C OprarusmMoM matepu. C
ITOMOIIBIO MATEPUHCKOH KPOBU IAAIICHTA BBIIOAHACT (PYHKIIUI
AErKUX, IIOYEK, IIEYCHM, 4 TAKIKE ITHINEBAPUTEABHON 1 MMMYHHOIT
cucrem pebénka. [TaareHTa HACTOABKO XOPOIIO CIIPABASCTCA C
9THUM, 94TO PeOEHOK (DAKTHYECKH MOKET KUTh AO CBOCTO POKAC-
HIf, AK€ KOTAA OAUH AU DOABIIIC U3 9THX KU3HCHHBIX OPTaHOB,
K COKAACHUIO, TIEPECTAIOT Pa3BUBATHCH B €O OPraHH3Me.

PucyHok 4.
MonepeuHoe ceyeHne
nnaueHTbl B TPeTbem
nnayeHTa TpumecTpe 6epemeH-
HocTw. MNnaueHTa
COCTOUT NPUMEPHO

KOTUEROHBL 3 Koo 20 ApeBoBUA-
HbIX CTPYKTYP, KOTOpble
Ha3blBaIOTCA KOTUNEAO-
HaMV (CM. yBennueHHoe

MaTepuHCKas

KpOBb n3obparkeHue B Kpyre).

KpoBeHocHble cocyabl
nnopa, Npoxoas yepes

BOPCMHKa nynoBuHy, pacnpo-
CTPaHAIOTCA BHYTPY
nnaueHTbl, HanpaBenAs
6071bLUYI0 BETKY B KaXK-
bl KoTuneaoH. Mare-
PVIHCKaA KPOBb OYeHb
6/113KO OKpPYKaeT KOTu-
nefoHbl.

Ha rmocaeanenm tpumectpe GepeMeHHOCTH OOBEM ITOTOKA MaTe-
PUHCKON KPOBH 4epe3 IMAAIeHTy AocTtruraer npumepro 0,5 antpa
B MEHYTY. AAfl oOecIieueHns aACKBATHOM ITAOIIAAH ITOBEPXHOCTH
OOMEHa MEKAY KPOBBIO MAaTEPH M KPOBBIO PEOEHKA B3aMMOACH-
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CTBHE MEKAY ABYMA THIIAMH KPOBH OCYITIECTBASICTCA CAOKHBIM
CIOCOOOM [epe3 00Pa3OBaHMUA, HATOMUHATOIIINE CTBOABI, BETBH H
BETOUYKH AepeBbeB (cMm. puc. 4). B 3peAoil maarienTe OOBIMHO €CTh
0KOAO 20 TAKHIX APEBOBHAHBIX CTPYKTYP (HA3BIBACMBIX KOTHAECAO-
Hanmm). Kposb peGérka TewIéT 1o coCyAax BHYTPH 9THX KOTHACAO-
HOB, TOTAQ KAK MATEPUHCKAA KPOBb TEUET BOKPYT HIX, TOAODHO KaK
BeTep 0DAYBaeT ACpEBbA B porrie. BeA OBEPXHOCTH APEBOBUAHBIX
KOTHAEAOHOB ITOKPBITA CHHITHTHAABHBIM TPOJ0OAACTOM, 0Opasys
LIEABHYIO ODOAOHUKY, COCTOAIIYIO M3 OAHOH KACTKH C MIAAMOHAMI
AAep (eM. puc. 5). DTO 3HAYHUT, YTO BCA ITOBEPXHOCTD ITAALICHTEL
IIOKPBITA OAHOM I'MTAaHTCKOM KAETKOMH, IIAOIIAAD IIOBEPXHOCTH KO-
TOPOIT COCTABASIET OKOAO 9,3 KBAAPATHBIX METPOB.

MaTepUHCKNE KpacHble KNeTKN KpoBn

CMHLUTNANBHBIN KpacHble KNneTkn

Tpodobnact KpoBU pe6EHKa
PucyHok 5. MaTepuHCKue KpacHble KNeTKn KpoBu
CaenaHHaa € MOMOLbI0 MUKpOCKona ¢oTorpadua nonepeyHoro ceyeHus
O[HOW U3 CaMbIX ManeHbK/X BeTBel APeBOBUAHOrO KOTUIeJOHa MiaLeHTbl.
MaTepuHCKMe KpacHble KNeTKN KPOBM OKPYXaloT BOPCUHKY, B TO BPeMsa Kak
KpacHble KNeTKN KPOBY MiafeHLa HaxoAATCA BHYTPU GOMbLIMX Kanuinapos
BOPCUHKM. KpoBb MaTepu 1 pebéHka pasaeneHbl CUHLMTUANbHbIM Tpodobnac-
TOM, KOTOPBbIN 1 ABAAETCA TeM LiefIbHbIM C/I0eM, COCTOALLUM 13 eANHCTBEHHOW
KNeTKn.
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OnacHasa oTcnonkKa nnaueHTbl nocne poaos

B mpormecce BHYTpHYTPOOHOTO pasBuTHA IAAIICHTA HAAEKHO
IIPUKPEIIACHA K CAHM3HCTOH OOOAOYKE MATKH C ITOMOIIBIO He-
CKOABKHX OOA€E KPYITHEIX BETBEH KaKAOTO KOTHAEAOHA. Koraa
MATKa COKPAITAETCA, ITOOBI BBITOAKHYTH ITAAIIEHTY ITOCAE POIK-
AcHHA peOEHKa, BMECTE C HEH OTPHIBACTCA U YaCTh IIOBEPXHOCTH
CAMBUCTOH 000AOUKH. BCACACTBIE 9TOTO Pa3pEIBAIOTCS IIPHUMEPHO
20 BOABIIMX MATOYHBIX APTEPHIL, YTO, €CAU HE IIPOKOHTPOAUPO-
BATh, MOJKET IIPUBECTH K IIOTEPE KPOBH CO CKOPOCTBIO ITOA AHTPA
B MuHYyTY. TaKk Kak B OPraHM3ME JKCHIIIIHBI COACPKUTCA OKOAO 4
AUTPOB KPOBH, TO BCA KPOBb BBITEKAQ OBI MeHee dyeM 3a 10 muHyT.
Taxxke BaKHO OTMETHTB, 9TO BO BPeMfA OCPEMEHHOCTH MEXaHH3M
CBEPTHIBAHHA KPOBH B ITAAIICHTE N KPOBCHOCHBIX COCYAAX MATKH
ITOAABAACTCA, OOPA3YA CHTYAIINIO, CPABHUMYIO C TEM, KAK €CAH OBl
y reMorAmKa OBIAT pa3opBaHbl OAHOBpemeHnHO 20 aprepmil. Dtu
dakToper IpUBEAN OB K BOSHHKHOBEHHIO PAHbI, BEIKATH C KOTO-
POl BpAA A OBI KTO-AHOO cmor!

YynecHoe cnaceHue!

Kak sKke KEHIIHHA BBIKUBACT IIOCAEC POKACHHA PEOEHKA, CCAH
y Heé BO3SHUKaAET Takas paHar [lepeA Hamu emmé OAMH IIpUMep I10-
BEPIaroIIero B Tperer Ackicrusa bora, Tropria n Xpanureas xus-
nu. Buanre Am, kaxaas 13 9THX Pa30PBAHHBIX MATOUHBIX APTEPUE
nMeEeT paCHOAO)KeHHbIITI B HY’KHOM MECTE MBIITICYHBI C(i)I/IHKTCp,
KOTOPBIM ACHCTBYET KaK 3aCTEKKA-MOAHMSA HAM KAK KDOBOOCTAHAB-
AMBAFOIIHIH 32KUM XHPYPra, MTHOBEHHO OCTAHABAMBAA KPOBOTE-
uenne. Kak caeAcTBHE, IPH HOPMAABHBIX POAAX ITOTEPA KPOBH CO-
craBager okoAo 0,5 aurpa. I[Ipocro yansureApHO!

Koraa B caeayrormmii pas OyAeTe mepeRnBaTh PaAOCTb OT POK-
AcHHA pebéHka, mobAaroaapure bora 3a Takyro cCaMOOTBEPKEHHYIO
maareHty. Ho Goasiite Beero moaymaiite o tom, aro Harr TBoperr,
Koropslit BO BpeMms POAOB TaK MHAOCEPAHO OOEPEraeT *KEHIIHHY
OT CMEPTEABHON IIOTEPH KPOBH, HE KOAEOAACH, poana CBOIO
KPOBB, KOTAA YMHPAA, YTOOBI CIIACTH HAC OT I'PEXa, CMEPTH U BAA-
CTH AHABOAA.
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