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YHUKAJIBHAA I'OPTAHD
YEJOBEKA
U XPAIl

CAUTAK —
3AUEM AHTUWJIOIIE XOBOT?



YenoBex - MOCTOAHHO OIYIICHHAs TOPTaHb

Fitch, 2000



YenoBex - MOCTOAHHO OIYIICHHAs TOPTaHb

Ha3zo-
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HaJICOPTaHHUK
(3MUTIIOTTHUC)

Davidson, 2003
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Jlpyrue MIICKOITATArOIINE
C MOCTOSTHHO OMYIIEHHOU T'OPTAHBIO




Jlpyrue MIICKOITATArOIINE
C HOCTOSIHHO OITYIIIEHHOW TOPTAHbIO

biaropoaHeii OJIEH - OUYEHDb AJIUMHHBIN SIIUTIIOTTHC
(Fitch, Reby, 2001)

JI3epeH - 0UeHb JJIMHHOE MATKOE HE0O
(Frey et al., 2008)

JI)KerpaH - 3MUTIIOTTUC OTOPBAH OT JIAPUHKCA,
MEXy HUMM 3jactuyHas BctaBka (Frey et al., 2011)
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Hu y ogHOrO0 HET pa3pbiBa Ha30-(hapUHI€AILHOTO KaHala




YenoBek — OnyCKaHue rOpTaHu B OHTOTCHE3E

HoBopoxaeHHbIN
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[TonoBor guMop(huU3M JapHUHKCA y YE€IOBEKA
PoJjib TecTocTEpOHA

OcHOBHas
4acToTa rojioca
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[TonoBor guMop(huU3M JapHUHKCA y YE€IOBEKA

Kenmunaer  MyK4YuHBI

Bec 100% 120%
JlapuHKC 100% 150%
OcHoBHag yactora  100% 50%

Fitch, Giedd, 1999



K yeMy OpUBOJUT OITyCKAaHUE TOPTAHU
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Lieberman, McCarthy, 2007
['-00pa3HO M30THYTHI BOKAJIbHBIN TPAKT YEIOBEKA.

A3BIK - BOBMOKHOCTb pa0OTHI B 2-X INIOCKOCTSIX.
CI10)kKHast apTUKY SIS,

OnHa ¥3 BaXXHBIX IIPEAJaITaMi K BOSHUKHOBEHHUIO PEYM.



K yeMy OpUBOJUT OITyCKAaHUE TOPTAHU

BnusHue n3ameHeHns JJIMHBI 1 KOH(bHpraHHH BOKAJIBHOI'O TPAKTA
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K yeMy npuBOAUT ONMyCKaHUE TOPTAHU

Puck cMeptuy OT nmonagaHus MpPEIMETOB B JbIXaTEIILHOE TOPJIO

6-51 110 4aCTOTE MPUYUHA CMEPTH
OT HECYACTHBIX CIy4acB.
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Koraa npou3onuio ornycKkaHue ropTaHu

H. neanderthalensis H. sapiens H. sapiens
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Korpga nmpou3onnio ornycKaHue ropTaHu

H. neanderthalensis

-<— .
La Chapelle-aux-Saints LARYNX

Neanderthal fossil ,
Lieberman, 2007



Koraa npou3onuio ornycKkaHue ropTaHu

Millions of years ago
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Xpall ¥ €ro CBi3b C OIyCKaHWE TOPTaHU

Xpar - BUOpalust MArkKiX 4acTel BOKaJbHOI'O TPAKTA,
MSTKOro HeOa (Tapyca).

EcTtb TONBKO Yy 4CJIOBCKA, Y IPUMATOB - HCT.

Yaie BCTpeyaeTcs y My>KYKUH 110 CPABHEHUIO C
KCHIITMHAMM.

Her y mereu, TOJIBKO y B3pOCIIBIX, IPUYEM Y B3POCIIBIX
CTApUINX BO3PACTOB.



Purmudeckue 3Byku. Posb mapyca

JloManrHss Ko3a, OJICSTHHUE
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Buneo B pentreHoBckux aydax — Fitch, 2000




Xpall ¥ €ro CBi3b C OIyCKaHWE TOPTaHU

Xpar - BUOpanust MATKAX 4aCTEH BOKAJIbHOIO TPAKTA,
MSTKOro HeOa (mmapyca).

ECTh TOJILKO y Y€JIOBEKA, Y IPUMATOB - HET.

Yarie BCTpevyaeTcs y My»KYHH 110 CPABHEHUIO C
KEHIIMHAMU.

Her y nereu, TOJIBKO y B3pOCIIBIX, IPUYEM Y B3POCIBIX

CTapIINX BO3PACTOB.

Xpan - Ho000YHbIU NPOAYKT ONYCKAHUS IT'OPTAHMU.



YHUKAJIbHAA I'OPTAHD
HEJIOBEKA
N XPAII

CAUT AK —
3AUEM AHTUJIOIIE XOBOT?



Calrak — 4epThbl OMOJIOTrHHU

boneime craga, nepeaABUKEHNUE B INIOTHBIX TPYIIIaXx.
IToasuxkHel, B cpegueM 80-120 km B aeHb (I'entHep u ap., 1961).
DKOHOMUWYHBIN aJTIOP — HHOXO/Ib.

[llest — ropu3oHTAIILHO, F'OJIOBA HAIPABJICHA BHUS.
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Ty4a nbUIU ¥ CHEXXHOM KPOIIKH,
B KOTOPYIO IOCTOSHHO OIYyIIE€HA TOJI0Ba
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CwmupuH, 2008



Calrak — yepThl OMOJIOTHHU

J[pyrue cTenHble U MYCThIHHBIC KONBITHBIE:

He dhbopmupyroT Takux 00JBIIMX INIOTHBIX CTaJl.
He nepemernarorcs Ha Takue JUCTAHIAM.
Hcnonp3yroT Apyrue ajutopshl.

Ha Oery nepsxat rojioBy BBEpX, a HE BHHU3.

! |

Hwu 071HO M3 MyCTBIHHBIX KOMBITHBIX HE JIBIIINAT
CTOJIBKO BPEMEHM IMbUIbHBIM BO31yXOM, KaK Caurak!

CwmupuH, 2008



Hoc canraka oueHb KOPOTKHUi1!

Frey et al., 2007



Jl1s1 yero cairaky xo00t?

CokpaleHnue HoOCOBOTO dIUTENHUS +

YBean4eHrue HoCOBOTO IpeaaBepus (X000T)

- 3TO 3aldTa OPOTUB PAHCHUMN SIUTEIINS YaCTUIAMM IIbUIA U
JE€ATHON KPOILIKH.

Kak — He o4yeHb NTOHATHO. TOK BO3AyXa BHYTPH X000Ta HE
HUCCIEI0BAH

boJIbIIIOK MEIIOK HOCOBOI'O IIPEAABEPHS 3aMEIAET TOK BO3yXa
1 IPUBOJUT K OCEAAHHUIO (XOTs Obl YACTUYHOMY ) YaCTHI] IbLIN
Ha ITOKPBITYIO BOJIOCAMH BHYTPEHHIOK ITOBEPXHOCTb.

OuncTKa IpeAaBEPHUS - 32 CUET PE3KOI0 BhIA0XA, (DBIPKAHBSI.

Xo0oT cayiraka kak o GuiabTp oT nblIn (baHHUKOB U Ap., 1961)



Jl1s1 yero cairaky xo00t?

Xo000T caiiraka Kaxk o ¢GuiabTp oT nbliau (baHHukoB u 1p., 1961)

Jlpyrue runoressi:
X000T caliraka Kak TernJiooOMeHHHK (CorpeBaHHe BO3/yXa BO
BpeMsi 3MMHUX MOPO30B)

X000T caliraka KkaKk yCTpOMCTBO, MpeAoTBpalIaoiee
rUIEePBEHTUJIANMIO JIETKHMX IPH J0JIroM OBICTPOM Oere

HO — HEeT HM y OAHOTO CEBEPHOTO MJIM TOPHOI'O KOMBITHOTO
(CEeBEpHBIN 0JICHb, TAKWH, OBIICOBIK)



Jl1s1 yero cairaky xo00t?

CeBEpHBIN OJICHB:

VBenudeHHast 30Ha COOCTBEHHO HOCOBOM ITOJIOCTH,
BBLICJIAHHOU HOCOBBIM DITUTEIHEM.

HocoBoe npenaBepue COBCEM KOPOTKOE
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Jl1s1 yero cairaky xo00t?

Canirak u CeBEpHBIN OJICHb

= 390.7 mm Palat. mol.

Choan.
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Plic. voc.

Frey et al., 2007 Frey et al., 2007a
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