XpsAlieBbIe
U KOCTHbIE
PHIObI




JIPEBHEUIIIUE NCKOMAEMBIE

INPEACTABUTEJ/IN PbIbOOBPA3ZHbBIX U

Pblb

Kaacc becuearocrabie I1anmupasie.

D1 PHI0000pPA3HBIE JKUBOTHBIE YKUAU HA AHE
MOp€eI 1 OKeaHOB. 1eA0 uX OBIAO OAETO B IIPOYHBIN
U TAKEABIN MaHIUPH U3 KocTu. Uearocren u
IIAPHBIX IIAABHUKOB y HUX He O0b1A0. OHU AABHO
BBIMEPAH, HO AAAW HAYAAO0 COBPEMEHHBIM

KPYTAOPOTBIM C TOAOU KOJKEU.




KJTACC BECUEJIIOCTHBIE
(kpyrioporsbie)

m JTO MMHOIYM U MUKCHMHBI. CKeJIeT COCTOUT
U3 XpsAla, KoxKa rojas, 0e3 yelyu.
Yearocren HET, BMECTO HUX — KPYIVIBIA
TUMCK-TIPUCcOCKA ¢ 3younkamu. I1o dokam
roJIOBBI ’Ka0epPHBbIE OTBEPCTHA.




KJIACCbI PbIb

PbI0bI — 3TO INEPBUYHOBOJAHbIE )KUBOTHDIE,
Yy KOTOPBIX XOTS Obl HA PAHHUX CTAUAX
pa3BUTHUA 00pa3yeTcs Xop/aa.

Y HUX €CTh BHYTPEHHHUU CKeJIeT U3 KOCTH WU
XpsAIa, €CTh YeJICTH.

JIBIIIAT OHHU ¢ IOMOIIBIO KA0P.

CoBpeMeHHBbIE PBIOBI IOAPA3AEJAAOTCS HA ABA
CaAMOCTOSITEJIbHBIX KJIACCA, POACTBA MEXKAY
KOTOPHIMH He 00JIbIIIe, YeM MEXKIY
MJIEKONIMTAIOIIMMHA U ITHI[AMH.



KJACC XPSIIIEBBIE PBIBbI

s JTO aKYJbl H CKATHI, a TAKKe OPaIHOAOHTDI
U XUMEPBHI.
CkeJieT COCTOUT M3 XpAIIA
KocTHasi TKaHb OTCYTCTBYET
Koka noKpbITa «KOKHBIMHU 3y0aMm»
EcTbh 4eJII0CTH, OHM BOOPYKEHbI 3y0aMu

I1o 0okaM rojioBbI 5—7 ;Ka0epHBIX LIeJIeH
(Y aKyJ — OTKPBITBIX, a Y XUMeP — NPUKPbITHIX).



Cungs ariyna




KIACC KOCTHBIE Pblbbl

s JTO NEPBUYHOBOJHBbIE ;KNBOTHBIE, Y KOTOPBIX €CTh

BHYTPEHHUMH CKEJIET M YEJIOCTH.
JIbIIaT OHU ¢ MOMOIUBIO KA0P
CkeJj1eT COCTOUT, KaK MPABUJIO, M3 KOCTH

Koka mokpbsIiTa TOHKMMH HAJIErAI0IUMU, KAK
Yyepenuia, 04Ha HA APYI'YI0 KOCTHBIMHA
YeImyuKamMu

EcTh 4eJ10¢TH, OHM 00bIYHO BOOPY:KEHbI 3y0aMu

/Ka0pbl NOKPBITHI NOABUKHBIMH KA0EPHBIMH
KPbIIIKAMHA

Y XpsauieBbIX TrAaHOU/A0B (HANIpUMepP, 0CETPOBbIX)
CKeJIET M3 XPAIA, A TEJI0 MOKPHITO OTACIbHBIMUA
«OJIIIKAMI» U3 KOCTH.
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PASHOODBPA3HNE ®OPM TEAA
PbIb

= Te10 BepeTeHOBH/IHOE, YYTh CILIHOCHYTOE C
00KOB.




PASHOODBPA3HNE ®OPM TEAA
PbIb

= Ho, npucnocadauBas ¢gpopmy TeJia K
KAKOMY-J1100 0cO00MY 00pa3y KU3HMU,
eCTeCTBEHHBbINA 0TOOP €031aJ1 MHOI'O PbI0
NPUYYILJIUBOU (POPMBI.




PASHOODBPA3HNE ®OPM TEAA
PbIb

dopma Teja
3aBUCHUT OT 00pa3a
"KU3HHU U BJIUSIET
HA CKOPOCThH
[JIABAHMA.

=JTH TPHU BH/A PbI0 TOHAKOTCA 32 100bIYECH
B OkeaHe. OHHM BCIO )KU3Hb CTPEMUTEIbHO MYATCSH
B BoJe. Tes10 y HUX BEpeTEHOBH/IHOE, 00TEKaeMoe



PASHOODBPA3HNE ®OPM TEAA
PbIb

= JTHU PbIObI NUTAKTCA, MEIJEHHO IJIABAaA.
Te10 X YKOPOYE€HO U CILIIOIIEHO ¢ 00KOB.
OHO He M03BOJIfET IJIABATH OBICTPO.




PASHOODBPA3HNE ®OPM TEAA
PbIb

= JTHU PbIOBI IUTAKTCA TOXKE MEIJECHHO
IJ1aBasi, HO TEJI0 Y HUX BHITSAHYTO
U CILIIOIIEHO ¢ 00K0OB. OHO TOKe He
[MO3BOJISIET IJIABATH OBICTPO




PASHOODBPA3HNE ®OPM TEAA
PbIb

= Tey10 3TUX pbIO NPUCIIOCO0IECHO AJIS KUZHU
HA JHE, IVIABAIOT OHU MEAJIEHHO.




OPI'AHbI IBUKEHUA Pblb

= DBoJBIIMHCTBO PBHIO IUIABAET ¢ MOMOIIBIO IJIABHUKOB.
OnHM M3 HUX POTAJKUBAKT TEJIO0 BIIEPEd, a Apyrue
VAEPKUBAIOT €r0 B PABHOBECHU M MTOMOTI'aI0T U3MEHATH
HalpaBJIeHHUEe IBUKEHUA. Baoab cpexHen JUHAM Tejia
PACIOJIOKEHBI HENAPHbIE IVIABHUKHU (CIIMHHOMN, XBOCTOBOU
U aHAJIbHBIN), a 110 00KaM TeJia — napHble (IPYAHON U
OpIOLITHOM).
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CXEMA JIBUKEHUS Pblbbl

= Tak u3BUBaeTCHd TEJI0 PHIOLI IPH NJIABAHUM
C MIOMOIIBI0 XBOCTOBOI'0 IJIABHUKA.




[MIABHBIU OPTAH JIBUKEHUS

= B 3aBMCHUMOCTHM OT CKOPOCTH M MAHEBPEHHOCTH
IJIABAHUS BCe pa3HooOpasue (popM XBOCTOBOIO
IJIABHUKA MOKHO 00beAMHUTH B 7 TUIIOB.

= CxopocTh JIaBaHUSI CHHXKAETCS OT MEePBOro THIIA
K MOCJeHUM, HO MAHEBPEHHOCTD IJIABAHUSI NIPH
HHU3KO0H CKOPOCTH BO3pPacTaeT B 00paTHOM
HANpaBJIEHUH.




I[NMIABHBIN OPTAH JIBUKEHMUSI

= Ckopocts miiaBanus u (popmMa XBOCTOBOI0
IUIABHUKA Y OBICTPO KOJICOJII0IIEro XBOCT TYHIIA
IJIABHUK HEOOJIbIIOU M CEPIIOBUIHDBIH.

= Y MEIJIECHHO KO0JIEOJIOMEro XBoCT ObIYKA IJIABHUK
00/1b1I0I U OKPYIJIBIN.




HUcnmoJjb30BaHue XBOCTA AJA HHBIX
eJieu

Jlococh,
CTPEMUTEIBHO
PA30TrHABINMCH MO/
BOJOU, BHINIPLITUBAECT
BbICOKO B BO31YX,
YTOOBI NPE0I0JIeTh
IOPOI HA PeKe WU
MOMMATh HACEKOMOE B
BO3/YyXe.




HUcnmoJjb30BaHue XBOCTA AJA HHBIX
eJieu

= IlognpeiruBasi Ha
IMOJAOTHYTOM
XBOCTOBOM
IJIABHUKE,
WJIMCTBHIM MPBITYH
JABUKETCH 110
Cyllle B MOMCKAaX
HACEKOMBIX.




HUcnmoJjb30BaHue XBOCTA AJA HHBIX
eJieu

= Padoras XBOCTOBBIM IJIABHUKOM KaK
IMOABECHBIM MOTOPOM, JieTyuasi pbl0a
PAa3roHseTCs AJs 0JIeTAa B BO3AyXe




OPI'AHDbI CTABUANM3AILINI
ABKEHIN A

m JTO CIIMHHOM U AaHAJIbHBIN IJIABHUKH.

JTH IVIABHUKH Pad0TAlT KaAK KUJIb
KOpa0JIsi, NPenaATCTBYS 3aBAJUBAHMIO Tejla
HA 00K. OHM MOI'yT NOAHUMAThCS
H ONYCKATbHCHA, MEHASA CBOE CONPOTUBJICHUE
Bojae. B ¢BSI3M ¢ pa3sHbIM 00pa30M KU3HH Y
Pa3HbIX BUAOB PbI0 CIIMHHBbIE NJIABHUKH
npuodpen pasHyro popmy.






CIimHHOU U AaHAABHBIU MIAABHUKHU

= Y MOPCKOI0 KOHbKA
CIMHHOM IIJIABHUK
CTaJI INIABHBIM
OPraHOM JIBUKEHUS
K0J1e€0J11Ch, KaK Beep,
OH TOJIKaeT KOHbKA
BIepea OPrOXoM U
IM03BOJISIET €EMY ILIBITh
CTOSI B BOJI€.




CIimHHOU U AaHAABHBIU MIAABHUKHU

x Y TPEexXurjion
KOJIIOINKH, KAK H Yy
MHOTI'HX PbIO,
HEKOTOPbIE JIYYH
IJIABHUKA
IPEeBPATUINCH
B OCTPbI€ MOABUKHBIE
munbl. OHa
PACTONBLIPUBAET UX U
KOJIET, €CJIU ee
IbITAETCS NMPOIJIOTUTD
0oJibIIIasI PHIOA.




CIimHHOU U AaHAABHBIU MIAABHUKHU

= Y camua

[eCKAPKHU
CIIMHHOU
NJIABHUK |
npeBpaTHiIca B B—_ ==
yKpauienue s
NPUMAHUBAHUS
CaMKH




CIimHHOU U AaHAABHBIU MIAABHUKHU

m Y MOPCKOIO
YyepTra CIMHHOU
IJIABHUK
oOpa3oBaJi
YARJIHIIE
C MIPUMAHKOMU,
KOTOPbIM OH
IpUBJIEKAET
pbI0




OPI'AHbI YIIPABJIEHUA
ABUAKEHUEM

= IlapHble IVIABHUKHU NPUKPEIJICHBI K TeJIy
MOABMKHO, I03TOMY MOI'YT He TOJbKO
PACKPBIBATHCS U 3aKPbIBATHCS, HO U COBEPIIATH
pPa3sHo00pa3HbIe IBUKEHUS.

= OHU MOrYyT HANIPABJATH TEJI0 BOOK, BBEPX U BHU3
U TOPMO3HUTb.

= B 3aBucumocTu or 00pasa :;ku3Hu ¢popma ux
MO2KET ObITH OYEeHb PA3HO00PA3HOM, HO OOBIYHO
OHA CBSA3aHA CO CKOPOCTHIO NJIABAHUSA



Pa3sHooOpa3ue (popM mapHbIX
IIJIABHUKOB

= Y MEAJIEHHO IUIABAKOILIMX PbIO MapHbIEe
IJIABHUKHU 00JIbIIIHE, IIUPOKHE U OKPYIJIbIE,
KaK y Kapacs




Pa3sHooOpa3ue (popM mapHbIX
IIJIABHUKOB
= Y ObICTPO IIABAKOIIUX PbI0 MAPHbIE

IJIABHUKHU MaJIeCHbKHE, Y3KHE
U CEPNOBUAHBbIC, KAK Y MAaKPeJIN.
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HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LeJIen

» KuuHoOpromka
MYHUTCSH 110
IHOBEPXHOCTH BO/bI,
Kak rmccep. I pyaabie
IJIABHUKU,
ONYILICHHbIC B BOAY,
CJIYKAT
cTadMIM3aTOpaMM.
MoTtopoM CIIyKHUT
XBOCTOBOM IJVIABHUK




HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LeJIen

s Ckarnsl mJ1aBHO
CKOJIL3SIT B
TOJIIIE BOJADI,
BOJITHOOOPA3HO
K0J1€0J151
IPYAHbIMH
JIABHUKAMMU




HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LeJIen

s Choacasice ot
XUIIHUKA, JIeTy4uyue
PBIOBI IOCJIE
Pa3roHa Ha XBOCTe
PACKPBLIBAKOT
MOX0:KHe Ha
KPbLIbS IPYAHBIE
MJIABHUKMU U
MPOJIETAIOT HA HUX
10 BO3AYXY AECATKH
METPOB.




HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LejIen

= Y capraccosoro
MOPCKOI'0 KJIOYHA
rPpyAHbIC U
OprouiHbie
IJIABHUKH OYCHb
OABMIKHBIE,
[HOX0KHME HA JIalbl.
Ha HuX OH moJi3aer
cpeau BOAOPOC/IeHn U
KOPAaJIJIOB.




HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LeJIen

= C nomomb1o
IPYAHBIX
IJIABHUKOB
MOPCKOM METYyX
BbIKAIIBIBAET
KOPM HA JHE U
3apbIBACTCH B
IECOK.




HUcnosib30BaHMe MAPHBIX IMJIABHUKOB
IJISI APYIrUX LeJIen

= Y JKUBYIIEH HA
JIHE OKeaHa
TPOEIIMUIION
PHIOBI
[JIABHUKHU
[PEeBPATUIIUCH B
YyBCTBUTEIbHbI
e munbl. C ux
IOMOIIbIO OHA
HAIYIIBIBAET B
njie MUy




IHPUCIIOCODBJIEHUA 1JIA
IHUTAHUA

O0bsiICHUTE 3TH NMPUCIIOCOOICHHUS]

Oappakyaa
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IHPUCIIOCODBJIEHUA 1JIA
IHUTAHUA

s O0BACHUTE 3TU IPUCTTOCOOAECHUA

it —— COJTHEYHHK

Yropb-ynaB




IHPUCITIOCOBJIEHUA AJIA
IHIUTAHUA

s O0BACHUTE 3TU IPUCTTOCOOAECHUA

Poi0a-aucr

YepHbIN XKUBOIJIOT




