


B nipe3eHTanuy ucnoiab3yrTcs 3POEKTh aHUMAaIUN

JJ1d IpOoJOJKEHUS IIPOCMOTPA KaXK10I'0
nociaenyroliero 3phexkra HaxKUMaTh JIEBYIO KJIABUIILY
MBIIIH (MJIM JPYTYIO YIIPABJISIONIYIO KHOIIKY) HE
paHblle, YeM yepes 4-5 CEKYH/I

BYI[CM IIPUBCTCTBOBATD JKCJIAIOIUX IIPHUHATDL YHACTHC B
COBCPIICHCTBOBAHNH Hpej:[naraeMoﬁ IIPC3CHTAIINHN

C yBa)X€HHEM, aBTOPbI IIPOECKTA.
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~_ Mbiwubl HUXKHEU KOHEYHOCTU

MbiLwLbl cCBOBOAHOWN HMXHEN
KOHEYHOCTMU

y

Mbliwubl Ta30BOro nosica, 6eapa



MbiWwubl TAa30BOro nosica noapa3fensdarorTcsa Ha

BHyTpeHHMe MbIWLbI HapykHble MbILLbI
MoaB300LLIHO-NOSICHUYHAS Bonbluasa aroamyHas
BHYTpeHHAA 3anupaTenbHas CpenHsist sroanyHas
[pyweBmaHas Manasa arognyHas

Hanparatenb WwWmnpokon gpacummn
KBagpaTHasa mbillua 6egpa
HapyxHagqa 3anupartensHas




Mbiwuybl cBO6OOAHON HNXHEU KOHEYHOCTU

Mbiwuybl 6eapa Mbiwubl roneHu Mbiwubl cTonbl
[MepenHsaa rpynna [MepenHsaa rpynna Mbilub! Thina cTonb!
MeguanbHaa rpynna JlaTtepanbHaga rpynna MbiLLLbI NOAOLLBbI
3aaHAsa rpynna 3agHasa rpynna

Mbiwybl 1'4/ 4.




MbILLLLA

lNoaB3a0LWHON0ACHUYHAS

CoctonTt n3 AByX MbiLL
BonbLon NOACHUYHOU

[loaB300LWHOUN MbILLULbI

Ypl'YOK MbliLwLbl Ta30§0Oro nosca, %enpa



bonblas NnogCHUYHaA MbiLlLA

HauynHaeTcs oT

Ten, nonepeyHbiX oTpocTkoB Xl|
rPyaHOro n BcexX NOACHUYHbIX
NMO3BOHKOB

Ypl'YOK ‘ MbILwLbI TA30BOrO Nnosica, 6enpa 7§



bonblas NnogCHUYHaA MbiLlLA

HauynHaeTcs oT

Ten, nonepeyHbiX oTpocTkoB Xl|
rPyaHOro n BcexX NOACHUYHbIX
NMO3BOHKOB

NMpukpennseTtcs K

Marnomy Bepteny 6eapeHHON KOCTU
(€QVHBIM CYyXOXUNUEM C NOAB340LLUHOMN
MbILLLEN)

MbILwLbI TA30BOrO Nnosica, 6enpa 8




bonblas NnogCHUYHaA MbiLlLA

HauynHaeTcs oT

Ten, nonepeyHbiX oTpocTkoB Xl|
rPyaHOro n BcexX NOACHUYHbIX
NMO3BOHKOB

NMpukpennseTtcs K

Marnomy Bepteny 6eapeHHON KOCTU
(€QVHBIM CYyXOXUNUEM C NOAB340LLUHOMN
MbILLLEN)
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MoaB3gowHaaA Mbiwua
g 1

3aHnMaeT BHYTPEHHIO NOBEPXHOCTb
Kpbifna noas3a0LLHON MbILULbI

[TpnneXxnT K nateparibHOU CTOPOHE
OonbLIOV NOACHUYHOW MbILLLbI

B HW>XKHEN YacTu cnmBaeTCca C
OonbLIOW NOACHUYHON MbILLLIEW

OOHUM CYyXOXUINUEM MPUKPENNAETcs K
Manomy Bepteny 6eapeHHON KOCTU

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa
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NMoaB3oowHasa Mbiwua

3aHMMaEeT BHYTPEHHIO NOBEPXHOCTb
Kpblfia NoAB3O0LLHON MbILLLbI

[MpunexuT K natepanbHOM CTOPOHE
OonbLIOV NOACHUYHOW MbILLLbI

B HW>XKHEN YacTu cnmBaeTCca C
OonbLIOW NOACHUYHON MbILLLIEW

OOHUM CYyXOXUINUEM MPUKPENNAETcs K
Manomy Bepteny 6eapeHHON KOCTU

Ypl'YOK MbiLwLbl TA30BOro nosica, 6eapa

1}



NoaB340LWHO-NOACHUYHAA MbILILA

Bo3oencTtByer Ha
Ta3obenpeHHbIN CycTaB

PyYyHKUMUA:

Crmnbaet begpo B TazobeapeHHOM
cycTtaBe

HaknoHseT Ta3 1 NOo3BOHOYHUK
Bnepen

Ypl'YOK MbILwLbI TA30BOrO Nnosica, 6enpa



Manaa nosCHU4YHasaA MbiLliLA

HenoctoaHHaqa. OtcyTtctByeT B 40% cny4yaes

HauunHaetca ot Ten Xl rpygHoro u
| NOACHUYHOIro NO3BOHKOB

PYHKLMA:
HaTtarneaet noaB3aoLLHYO dpacuuto

/ !

[ToaB3aooLWHOM KOCTU, NOAB340LLHO-TTOOKOBOMY BO3BbILLEHUIO

NpukpenngeTcs K

Ypl'YOK MbiLwLbl TA30BOro nosica, 6eapa 13
[lepexoanT B NoaB3AO0LLHYO dpacuuio



BHyTpeHHFIFI 3dlfinpaTtesibHad MblllLla

HaunHaeTcs oT MpukpennsaeTcs K

BHYTPEHHEWN (

MegunarnbHOU
NOBEPXHOCTU 5 NOECRSOCI
33aNMPaTENbHON OnbLLUOro Beprtena

Y FBéDﬁIGpaHbI MbILLLI Ta30BOro nosica, 6enpa 6e,El,peHHO|/| KOCTH



Bnu3sHeuoBble MbILILbI

BepxHsis 6nu3HeLoBas MbILLLLA

HauynHaeTca oT cegarnuilHOn OCTU

HunxHsaa 6nu3HeuwoBast MblllLa

HauyunHaeTcsa oT ceganuiLHoro oyrpa

[MpukpenngaroTcA

BMeCTe C BHYTPEHHEN
3anuparenbHoun
MbILLLIEN K BHYTPEHHEN
NOBEPXHOCTU OOMbLLOIO
BepTena beapeHHON
KOCTWU



pyweBuagHaa mblilila

[MpukpennsgeTcs K

BEPXYLLKe 60MbLIOro
BepTena beapeHHon
KOCTU

PYHKLMA:

| noBopadmBaet
\ 7 6enpo KHapyxu

HauyunHaeTcs oT g
Ta30B0N NOBEpPXHOCTM KPEcTijg e oree beapa tp



Hapyx(H bié MbilllUbl Ta3ad
BbioenswoT

NOBEPXHOCTHbLIN CJION

e cpeaHun Criou ’ ]
SroauMyHas T rmyooKnn criou
MbILLLIA ArognyHas Manas
Hanpsiratens MblLLILE b e
LUMpOKON chacLmm KeagpaTHas i i

benpa MblLLa 6egpa Hapy>xHas

3anupaTternibHas
MblLLLIA

17




Bonbwasa aroanyHasa mbilua

BbIMPANE 8
HOPCC i Phow
Kp: ™ | o A Hvka, —
kpecTL 2 /o cBSA3KY

NMpukpenngeTcs K

- JJ arogn4Hom OyrpnucTocTm
Ypry;;' c: GGD,QLQLHHQ%%QGJ%, 6enpa



Bonbwasa aroanyHasa mbilua

PYyHKUMUA:

[encTtByeT Ha TazobeapeHHbIN CyCcTaB

Pa3rnbaet 6beapo, BpallaeT ero
KHapyXu

[lepegHe-BepPXHNE NMYYKN OTBOOAT
benpo

3agHe-HMXKHUE MYyYKn npuBoaaT 6egpo

[Tpn dmkcnuposaHHOM beape
pasrmbaet Tas

[lopgoepxvBaeT TynosuLLE B
PYBepTUKaNbHOM MGIOKERAIN ¢4, beapa



Pacnonaraetgs

natepanbHee 0.
AroAVMYHON Mi

| TA30BOro nosica, 6eapa — i/ 20




CpepHsas aroguvyHas MbilLa

HaunHaeTcs oT

Kpblfla NoaB340LLHON KOCTH

[MpukpenngaeTcs K

BEpXYyLLKe 6OonbLLIOro Beprtena
beapeHHON KOCTU

PYHKUMSA:
OTBOOUT Beapo

CnocobcTByeT BepTUKaSIbHOMY
NOSIOKEHUIO TeNa

YplM'YOK |\/|b|LIJLI,I$I Ta30BOro nosica, 6eapa 2



Manasa sroaMyHas mblilLa

Pacnonaraeysg

| TA30BOro nosica, 6eapa — i/ P2




/

Manasa sroaMyHas mblilLa

Pacrnonaraercsd noa
cpegHen ArognyHowu
MbILLLIEW

i Ta30BOro nosica, 6beapa
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YprYoK

Manaa aroguyHas Mbiliua

e ——— HaunHaeTcs oT

Hapy>XHOW NMOBEPXHOCTU
KpblSsia NoAB340LLUHOW KOCTH

NMpukpennserca K
nepeaHenartepanbHOU

NOBEPXHOCTU OOMbLLOIo
BepTena beapeHHON KOCTU

MbiLtbl Ta30BOro nosica, 6egpa
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YprYoK

Manaa aroguyHas Mbiliua

PYyHKUMA:
OTBOAUT 6€4P0

[lepegHne nyykn BpaLlaroT
6enpo KHyTpu

3agHue nyykun BpailaroT
6enpo KHapyXxu

MbiLtbl Ta30BOro nosica, 6egpa
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Hanpsratenb wmpokou chacumm

— HauuHaeTcs

———

OT nepeaHen BEPXHEN OCTH
NnoaB300LLHOUN KOCTU U

nepegHen 4Yactn NogB3a0LLIHOIo

rpebHs

Ha rpaHuue BepxHen n cpeaHeu
TpeTn begpa nepexoauT B
LLIMPOKMN anoHEBPO3

MpukpennsieTcsa K narepanbHOMY \
MbILLIENKY GonbLiebepLoBon Koctn |

\
1 PyHKUMUA: |
vorvor ® Crnbaet beap, YKpennaes KoneHHbIN CyCTaB 26




KBagpatHaa mbiwua 6eapa

oro nosca, 6eapa




KBagpatHaa mbiwua 6eapa

PYyHKUMA:
Bpaluaet 6eapo KHapy»xu

___—— [pukpennseTca K

\ MeXBepTenbHOWU NTUHUN
beapeHHON KOCTU

HaunHaeTcsa ot

ceganuuiHoro byrpa
Ypl'YOK MeoiLwLbl TA30BOro nosica, 6beapa 28



HapyxHaa 3anmpaTtenbHasa MbillLa

Npukpennsaercs

B rMyOuHe BepTESibHOM
__:AMKI/I O6eapeHHON KOCTH

7 Ornbaet c3agu LWenKy
6enpeHHOM KOCTU
HaunHaetcs ot
Hapy>XHOW NOBEPXHOCTU
1T06KOBOW KOCTU, BETBEU DYyHKUMUA:

cepanuLLHomn KocTu, NosopaunsaeT 6eapo KHapyxu
Hapy>KHOW NOBEPXHOCTU i A 2

3afnpartenbHOM neperGhki = o bobe F
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Ha 6enpe BblaensoT
TPpW rpynnbl MbiLLL

> [MepenHas
> 3agHas

> MeananbHas

Mbliwubl Ta30BOro nosica, 6eapa



NepeaHan
rpynna

» [lopTHAXXHASA
MblILLLA

» YeTbipexrnasas
MbILLLIA

MeauanbHas

rpynna

» TOHKas MbiLiLa

» [pebeHyarad
MblLLLA

» [INnnHHas
npuBoadALLas

» KopoTkas
npueoasLlas

> bonbLlias \
rnpuBoasLas

Mbiwubl 6eapa

3agHAaA
rpynna

» [1ByrnaBas mbiLlua

» [lonycyxoxunbHas
MblILLLA

» [lonynepenoH4yaragd
MblLLLIa



MNepeaHss rpynna mblwy 6eapa

[Mpsimasa mbiwua 6egpa

[TopTHAXXHaAA MbiLlLA

JNlaTtepanbHaga Wwupokas

MbILLILA MeaunanbHas

LUNPOKaA MbiLULAa

Ypl'YOK Mbiwbl Ta , 32



[NepenHas rpynna mblwly, 6egpa

ol HauuHaetcs ot [MopTHAXHaA MblWLA

nepegHen BepxHeun
OCTU NOAB3O0LLUHOU
KOCTU

\
R

PYHKUMA:

crmbaeT KONeHHbIN cycTas,
BpaLLAET rofieHb KHYTpU

[MpukpennsgeTcs K

doacunm roneHn n K ByrpncTocTu

—fe—

YpryoK Gonbiuoi GeploBorkecTn ~—



YeTbipexrnaBasa Mbiwua 6egpa

-

3aHMMaEeT BClo nepegHioto obnactb be
CoCTONT N3 YeTbIPEX MONOBOK:

» [Npsamaga mbiwya begpa
» JlaTepanbHag lWmMpokaga mblLa
» MeownanbHag Wwupokaa Mmbillua

> [MpomMexyTodHas LuMpokasi MbiLlLa

MbILwLbI TA30BOrO nosica, begpa



Npamaa mbiwdya 6egpa

HaunHaeTcs oT

nepeaHen HUXXHeW oCTU NoaB3AO0LLHOW

\ KOCTU

% PYHKLMSA:
N\ Pasrnbaet koneHo
N

Crunbaet TazobenpeHHbIN cycTaB

NpukpennseTcs K

byrpuctocTtu 6onbLuon 6epLoBOn KOCTH

Ypl'YOK < MbiLwLbl TA30BOro nosica, 6eapa 35




. JlaTepanbHasa wWMpokKasa Mmbiliya

HauynHaeTcs oT

MEXBEPTESIbHON NNHUM DeapEHHON KOCTU
OT 3aHEN NOBEPXHOCTU DeapEHHON KOCTU

[MpukpennsgeTcs K

CYXOXUNUIO NPAMON MbllLbI 6eapa
BblLLE HAOKOMEHHMKA U BYrpnCTOCTH
bornbLuon 6epLoBON KOCTU

Ypl'YOK MbiLwLbl TA30BOro nosica, 6eapa 36



‘ MeaouanbHas LWMpPOKas MbILLLA
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HaunHaeTcs oT

3aHel NoBepXHOCTN OeapeHHO KOCTH

lNMpukpennsieTcsa K

CYXOXMITNIO MPAMON MbiLLULbI 6eapa
BblLLE HaJKOMNEHHMKa U ByrpncTocTu
bosnbLlion 6epLOBON KOCTH

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa 37



. MpomexyTo4yHaa LWIMpPOKasa MbILLA

HaunHaeTcs oT

nepeaHen noBEPXHOCTHU
beapeHHON KOCTU

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa



YeTbipexrnasasa mbiwiua 6egpa

PYHKLMA:

Pa3rnbartenb roneHn B KONIEHHOM CyCTaBe

Bce yeTbipe ronoBkn MblLLLbl HAA KONTEHHbBIM
cycTaBoM 06pasyloT eAuHOE CyXOXUnne.

[1aHHOE cyXOoXunume NpuKpensnsaeTcs K
BbyrpuctocTn 6onbLLIon DepLOBON KOCTH

MbliLLbI TA30BOro nosica, 6egpa 39



NMpeacrtaBneHa

» [logkorneHHou MbIlUen

» [Byrnason MmblllLen begpa

» [lonycyxoXmnnbHOM MblLILEN

if

» [lonynepenoH4YaTon MbILLLEN l

MbILwLbI TA30BOrO nosica, begpa




} [TlonycyxoxunbHasa MbilLUa

HaunHaeTcs oT

ceganviiHoro dyrpa ceganuiiHOW KOCTH

Mbiwa nony4duna ceoe Ha3BaHue
N3-3a OJIMHHOIO CYXOXUINA B

/ avucTarnbHOW TpeTtn beapa

lNMpukpennsiercsa K

BbyrpuctocTn 6onbLLION DEPLIOBON KOCTU

Ypl'YOK MbiLwLbl TA30BOro nosica, 6eapa 41




[lByrnaBas mbiwiua 6epgpa

[1NMHHas rorioBka HaYMHaeTcA oT

" ceganuvLHoro 6yrpa cefarnuiiHOM KOCTH

KOpOTKaFl r0JiloBKa Ha4NHaeTCHA OT

cpeaHen TpeTn gnadpunisa 6egpeHHON KOCTuU

Pacnonaraetcs bnuxe Kk narepanbHoOMy
Kpato begpa B ero 3agHen 4yacTtu

lNpukpennsierca K

\ royioBke Marnomn 6epLoBOnN KOCTU
\“\ MbiLLbl Ta30BOro nosca, beapa 42

YprYoK



MNMonynepenoH4yaTaa mMmbiwya

3

ceganuuiHom byrpe
nnacTuH4yaTbIM
CYXOXUITMEM

&\ ’ HauynHaeTcs Ha
4 ;
%

MpukpennseTtcs K \

MegnanbHOMy
MbILLENKY 60MbLLON
6epLoBON KOCTH

Ypl'YOK MbiLwLbl TA30BOro nosica, 6beapa 43



3agHas rpynna mbiw, 6egpa
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PyHKUUA:

[lepeknabiBaloTCAa Yepes ABa
cycTaBa:

TazobeapeHHbIN N KONEHHbIN

NMpu dbukcupoBaHHOM Ta3ze

pasrmbatoT 6egpo n crmdatoT rofneHb

NMpn domkcnpoBaHHOMN roneHu

pasrmMbatoT TynoBuLLEe

MbILwLbI TA30BOrO Nnosica, 6enpa



MeaouanbHas rpynrna MbillL royfieHun

MpeacrtaBneHa

[pebeHyarTas mbllLa

TOHKaqa Mmbilua  —

[TpuBOasLLaa KOpPOTKas
[lpnBoOsLaa ANMHHAA

[TpuBoasALWas bonbLuas

MbILwLbI TA30BOrO Nnosica, 6enpa




PacnonaraeTtcs nnocko Ha ToHKas

M
MeananbHoOM NoBepxHOCTM begpa >

billLa

ol |
\

HaumHaeTcs ot

HUXXHEWN NONOBUHbI
nobkosoro cnmdunsa

NMpukpennseTcs K

MeananbHON NOBEPXHOCTU
BEPXHEWN YacTu Tena bosbLuon
B6epLoBON KOCTU

MbILwLbI TA30BOrO Nnosica, 6enpa 46




pebeHYaTasa Mbiwya

* HauyuHaeTcsa ot

rpebHs n BepxXHeN
BETBU TOOKOBOW KOCTU

NMpukpenngeTcs K

3agHen NoBepPXHOCTU Maroro
BepTena 6egpeHHON KOCTH

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa 47



OnuHHasA npuBoasilas MblillLla

HaunHaeTcs oT

Hapy>XHON MOBEPXHOCTH
NTOBKOBOM KOCTU

NMpukpenngaeTcs K

3agHen NoBepPXHOCTH
beapeHHON KOCTH

Yplr'YoK = MbILLLbI T30BOrO Nnosica, 6eapa



KopoTtkasi npuBoasias MbiLlLa

e
Pacnonaraetcsa no3sagu lf%
AN rpeféquaTom i
R M OANVMHHOW npuBoAdsawWwen  § |

\ MbILLILbI

Tena u BeTBM NTOOKOBOU
KOCTU

HaunHaeTcs oT

lNpukpennsieTca K

N ——

‘a[JHEN NOBEPXHOCTN BEeaPEHHON KOCTM, |
BEPXHEWN YaCTU LLepoxoBaToOn IMHUN

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa



Bonbluas npuBoasias MbiLlLla

e
Pacnonaraetcd nosagn  “'L |
A, rpeféquaTom NFha
AC M ONUHHOW npuBoaswen
MbILLLLb

HaunHaeTcsa ot

& 4 g js
5 7, /
i
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5

ceganuuiHoro byrpa, BeTBen
ceganuwHonu u odKoBoOW
KOCTeu

NMpukpenngaeTca K

3aHEN NOBEPXHOCTN BeapeHHON KOCTH, A 1
BEPXHEWN YaCTU LLepoxoBaToOn IMHUN

Ypl'YOK MbliLLbI TA30BOro nosica, 6egpa )



MepauanbHas rpynna Mmbiwy 6egpa

naBHaa pyHKUUA

[TpuBenoeHue beapa

MbILwLbI TA30BOrO nosica, begpa ol




lMpu nod2omoeke membI 6bis1a UCMOJIb308aHa ilumepamypa:

M. @, Neannuxvn

YUEBHASI JIMTEPATYPA

] CTYACHTOB MEAMUMHHCKUX HHCTHTVTOB

AHATOMMWI
HEAOBEKA

Yuebuux ana ascwmx yvebHuix 3asenesi
OHIYeCKOR XyNBTYDS!
Nonmymoew TOCYDapCTROMMARE KOMMTETOM PO

MO PURINOLEOR KINRTYDE & CIORTY 8 KaweCTee yvelowmca
AN SO VEOMISE TABETOMMI DIAVOCKOR Ky TR TYDM
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-
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o PRESS

Moccsa 2007

VYUEBHAS JIMTEPATYPA

Jlon CHYNCHTOR MCINIMHCKHX HHCTHIYTOR

P.J1. CHHEJIbBHUKOB

M.I - I'lpusec
H. K. JIbicenkor
B .M. Bymikoeu«

INT LN,
AHATOMUM
HEAOBEKA

TOM 1 OvpYRsCoTARS

oo pedaxijuet
M. 1. Hpurccs

AHaTOMUS
yeJioBekKa

Muinne aemnroe,
o

YVYEHWUE
O KOCTAX, CYCTABAX,
CBA3KAX U MDBLILLHLIAX
“XPAWCDK MbILUlel Ta30BOro nosica, beapa

TEABCTBO «MEAULUMHA» MOCKBA — 1972 Tocews o Meamooms |

AHaTomus
YyeJIOBEKa

B naByx Tomax

TOM 1

fTon penakuned

waena-xoppecnondenra AMH CCCP
npogp. M. P. CAITHHA

Aooyuieno TA2BHUN yNpasieHmes yeeGnex sspeaewni
Musncrepersa sapascoxpanesny CCCP

& KgwecToe yweOHHKE QIR CTYASNTOR

MEZNLENCKHX HNCTHTYTOR

Mocksa «Mennumnnas 1986

AHATOMUYECKUU

TPLEBOP YXCTOIL JOKTOP METHIIMHN



[lpe3eHmauuo memsl

noo2omosusn — MenbkuH B.B.
Examepunbype, 2010 2.

J[loddepxka — CamgoHoe

BILLLIBI Tago'égr'o nosica, 6egpa 53
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