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JTPEBHEUIIUE NCKOITAEMBIE
INPEJACTABUTEJ/IU PbIbOOBPA3HbLIX U

Pblb

m Kaacc becuearocrarie I1anmmpHeie.

B DTty ppl0000pPa3HBIE )KUBOTHBIE KUAU HA AHE
MOpPeE 1 OKE€aHOB. 1'€A0 UX OBIAO OAETO B IIPOYHBIHI
U TAXKEABIV HAaHIIUPb U3 KOCTU. UeArocren u
IIAPHBIX IIAABHUKOB Y HUX He O0b1A0. OHU AaBHO
BBIMEPAU, HO AAAL HAUAAO COBPEMEHHBIM

KPYTAOPOTBIM C T'OAOM KOJXKEU.




KJIACC BECUYEJIIOCTHBIE
(KpyrJjoporsbie)

®m JTO0 MUHOI'M U MUKCHHBI. CKeJIeT COCTOUT
M3 XPSAIIAa, KoKa roJjas, 0e3 yeryu.
Yearcren HET, BMECTO HUX — KPYIJIbIA
IUCK-NIPUCOCKA ¢ 3youukamu. I1o Dokam
I'0JIOBBI ska0epHbIe OTBEPCTHA.




KJ/IACCBbI Pblb

E PbiObI — 3TO NEPBUYHOBOJAHbIE ’KHNBOTHBIE,
Yy KOTOPBIX XOTH Obl HA PAHHMX CTAAUSIX
pa3BUTHUA 00pa3yercsa Xxopaa.

B Y HUX €CTb BHYTPEHHUH CKeJIeT U3 KOCTH WU
XpAIA, €CTh YeJICTH.

m /[bIIAT OHU C IOMOLIbIO 2KA0P.

m CoBpeMeHHbIE PBIObI MOAPA3ACIAIIOTCH HA 1BA
CAMOCTOSITEJILHBIX KJIACCAa, POACTBA MEKIY
KOTOPbIMH He 00JIbIIe, YeM MEK1y
MJIEKONIUTAIOIIIUMHU U NITUIIAMMU.




KJIACC XPSIIEBBIE PbIBbI

m JT0 aKyJbl U CKAThI, 2 TAKKe OPaTUuOAOHTHI
U XMMEPDI.

m CkeJjier COCTOMT U3 XpPSIIA

m KocTHast TKaHB 0TCYTCTBYET

m Koxa moxkposiTa «<KOKHBIMH 3y0aMU»

m EcTh yesrocTi, OHM BOOPYKEHbI 3y0aMu

m [lo 0okam rosioBbl 5—7 ka0epHbIX HIeJIEH
(Y aKyJI — OTKPBITBIX, a Y XUMepP — NPUKPBITHIX).




Censdelan axyno

Cunrs axyna

Cxram=-0btuenoc




K/IACC KOCTHbIE Pblbbl

®m JTO NEPBUYHOBOJIHbIC )KUBOTHbIC, Y KOTOPbIX
€CTh BHYTPEHHUH CKeEJIeT U YeJII0CTH.

JIBIIIAT OHHU € IOMOILIbIO KA0p
CkeJieT COCTOUT, KAK MPABUJIO0, M3 KOCTH

m Koxka IIOKPbITA TOHKHMH HAUICTAIOIIIUMH, KAK

Yyepenuia, 0JHA Ha IPYIryI0 KOCTHBIMUA
YyernynKamMmu

m EcTh yesrocTi, OHM 00BIYHO BOOPY:KEHbI 3y0aMHu
m 7KaOpbl NOKPBITHI NOABUKHBIMH KA0EPHBIMU

KPbIINIKAMHA

Y XpsumeBbIX TAaHOUJA0B (HANIPUMEP, 0CETPOBBIX)
CKeJIET U3 XPAIAa, a TeJ0 MOKPLITO 0TACJIbHBIMHA
«OJIIIIKAMI> U3 KOCTH.




KocTHBIE PBIOBI




PASHOODBPA3HE ®OPM TEAA
Pblb

m Tesi0 BepeTeHOBUIHOE, YYTH CIIIFOCHYTOE C
00KOB.




PASHOODBPA3HE ®OPM TEAA
Pblb

= Ho, npucnocadiauBasa popmy teiia K
KAaKOMY-JI100 0cO00MY 00pa3y KU3HMU,
eCTeCTBEHHbIA 0TOOP CO3/1aJ1 MHOI'O PbIO
NPUYYTJIABON (POPMBI.




PASHOODBPA3UNE ®OPM TEAA
PbIb

m Dopma Tega
3aBHUCHUT OT o0pa3a
"KU3HHM U BJINSIET
HA CKOPOCTH
IJIaBaHUSI.

mJTH TPU BUJA PbIO TOHAKOTCH 32 100bIYEH
B okeaHe. OHH BCIO )KU3Hb CTPEMHUTEJIbHO MYATCH
B Boje. Tesio y HUX BepeTeHOBHIHOE, 00TeKaeMoe




PASHOODBPA3HE ®OPM TEAA
Pblb

® JTH PbIOBI MATATCH, MEIJICHHO IJIABAas.
Teso X YKOPOYEHO M CILIIOILEHO ¢ 00KOB.
OHO He M03BOJISAET ILIABATH OBICTPO.




PASHOODBPA3HE ®OPM TEAA
Pblb

= JTH PbIObI MUTAKTCH TOXKE MeIJICHHO
[J1aBasi, HO TEJIO Y HUX BBITAHYTO
1 CILTIOIIEHO ¢ 00K0OB. OHO TOXKe He
[H03BOJISIET IJIABATH OBICTPO




PASHOODBPA3HE ®OPM TEAA
Pblb

m Tes10 3TUX PBIO NPUCIIOCODICHO 1A KU3HHA
HA JHE, IJIABAIOT OHU MeAJIECHHO.




OPI'AHDbI /IBUKEHUS Pblb

® BoJbIIMHCTBO PbIO MJIABAET C NOMOIUBIO IVIABHUKOB.
OaHu 13 HUX NPOTAJIKUBAIOT TEJIO BIepe, a Apyrue
YAEP:KUBAIOT €ro B PABHOBECUH M MOMOTal0T U3MEHATH
HANpaBJeHHe JBUKeHUs. B1oJIb cpefHen IMHUAN TeJIa
PACIIOJIOKEHBI HeNIAPHbIE IJIABHUKM (CIMHHOMW, XBOCTOBOH
U aHAJIbHbIN), a 110 0OKaM TeJia — MapHble (TPYAHON U
OpIOLIHOI).
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CXEMA JIBU/KEHUA Pblbbl

m Tak u3BUBaeTCs TEJO0 PHIOLI IPH IJIABAHUM
C NIOMOIIBI0 XBOCTOBOI'O IJIABHUKA.




I'JIABHBIU OPT'AH JIBUKEHUS

= B 3aBHMCHMOCTH OT CKOPOCTH U MAHEBPEHHOCTH
IJIABAHUSA BCe pa3HooOpa3zue (hopM XBOCTOBOIO
[JIABHUKA MOKHO 00beIMHUTH B 7 THIIOB.

m CkopocTh ILIABAHUSI CHUZKAETCHA OT MIEePBOr0 THIIA
K MOCJIE€IHNUM, HO MAHEBPEHHOCTD IJIABAHUSA NIPH
HU3KOHM CKOPOCTH BO3PAaCTaeT B 00PaAaTHOM
HAlPaBJIEHHUM.




I'JIABHBIU OPT'AH JIBUKEHUS

m Ckopocrb 1aBaHus U popMa XBOCTOBOI'O
IJIABHUKA Y OBICTPO KOJIEOJI0IEro XBOCT TYHIIA
IVIABHUK HEOO0JIbIIOHW U CEPIOBU/THBIIA.

® Y MeIJICHHO KOJICOJI0IIEro XBOCT ObIUKAa
IJIABHUK 00JIBIIOW M OKPYIJIBIM.




UcnmoJib30BaHue XBOCTA JJII HHBIX
meJieu

m Jlococh,
CTPEMHUTEJIBHO
PAa30rHABIINCH IO/
BO/JI0OU, BHINIPHITUBAECT
BbICOKO B BO3/1YX,
YTOObI NPEO0JIETh
IOPOIr HA peKe UJIH
MOoMMAaTh HACEKOMOE B
BO31YyXe.




HUcnoJib30oBanue XBOCTA J1JISI HHBIX
eJieu

m [loanpeiruBas Ha
IOAOTHYTOM
XBOCTOBOM
IJIABHHUKE,
NJIACTHIU MPBITYH
JIBHKETCH 110
Cyllle B MOUCKAX
HACEKOMBIX.




HUcnoJib30oBanue XBOCTA J1JISI HHBIX
eJaeu
m PadoTas XBOCTOBBIM ILNIABHUKOM KaK

IHOJABECHBIM MOTOPOM, JieTy4uasi pbi0a
Pa3roHsieTcs JAJid MoJjieTa B BO3ayXe




OPI'AHbI CTABMAN3AILINI
ABHKEHINA

B JTO0 CIMHHOU U AHAJIbHBIA IJIABHUKMH.

JTH IJIABHUKHU PAad0TAIOT KAK KHJIb
KOPao0Jid, MPENATCTBYS 3aBAJIMBAHUIO TeJIa
HA 00K. OHM MOTI'YT IOJHUMATHCH
1 OIIYCKATHCS, MEHSASI CBOE CONMPOTHUBJIEHHE
Boje. B cBsI3H ¢ pa3HbIM 00pa30M KM3HHU Y
Pa3HbIX BUIOB PbI0 CIIMHHbIC JIABHUKH
[puoOper pasHyro popmy.







CIIMHHOU U AaHAABHDBIU IIAABHUKU

m Y MOPCKOIro KOHbKa
CIIMHHOHU IJIABHUK
CTAJI IJIABHBIM
OPraHoOM JABUKCHHUS:
K0J1€0JI5ICh, KaK Beep,
OH TOJIKAeT KOHbKA
BIIEpe/l OPrOXOM U
[103BOJISIET €MY ILIbITh
CTOA B BOJIE.




CIIMHHOU U AaHAABHDBIU IIAABHUKU

m Y Tpexurion
KOJIIOIIKH, KAK U Y
MHOTI'HMX PbIO,
HEKOTOpPbIE JIyYH
IJIABHUKA
IPeBPATHINCH
B OCTPbIe MOJABUKHbIE
munbl. OHa
PACTONBLIPUBAET X H
KOJIET, €CJIN ee
MbITAETCS NPOIJIOTUTD
OoabIIag pbIdA.




CIIMHHOU U AaHAABHDBIU IIAABHUKU

® Y camua
[eCKAPKH
CIIMHHOMU
MNJIABHUK ="
npeBpaTHiIcsa B B—_
yKpauieHue
NJIA
IPUMAHMBAHUS
CaMKH




CIIMHHOU U AaHAABHDBIU IIAABHUKU

m Y MOPCKOIO
yepra CIIMHHOU
IJIABHUK
oOpa3zoBaJ
YARJIHIIE
C IPUMAHKOM,
KOTOPbIM OH
NPHUBJIECKACT
pbI0




OPI'AHbI YIIPABJIEHUA
ABUWAKEHUEM

= [lapHble ILIABHUMKM NPUKPEILIEHbI K TEJIY
MOJABHKHO, II03TOMY MOI'YT HE TOJbKO
PACKPBIBATHCS U 3aKPbIBATHCHA, HO U COBEPILATDH
Pa3HOOOpa3HbIe IBUKEHMS.

® OHH MOI'YT HAIIPABJIATH TEJ0 BOOK, BBEPX U BHHU3
U TOPMO3UTD.

= B 3aBucumocTu ot 00pasa :ku3Hu popmMa ux
MO’KeT ObITh 0YEeHb PA3HOOOPA3HOM, HO OOBLIYHO
OHA CBSI3aHA CO CKOPOCTHIO IJIABAHUSA




Pa3znooOpasue ¢popM nmapHbIX
IIJIABHUKOB

® Y MeIJICHHO IJIABAKOIIUX PbIO MapHbIE
IJIABHUKM 00JIbIINE, IIMPOKHUE
U OKPYIJIble, KaK Y Kapacs




Pa3znooOpasue ¢popM nmapHbIX
IJIABHUKOB

® Y ObICTPO ILIABAIOIIUX PbIO MapHbIE
IIABHUKHU MaJIeCHbKHE, Y3KHUe
M CePIOBH/IHBIEC, KAK Y MaKPeJIu.




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB VISl IPYTrUX IeJeHn

m KiimHoOpromka
MYMTCH 110
IOBEPXHOCTH BO/BI,
Kak riauccep. I pyansbie
IJIABHUKH,
ONYyIEeHHbIE B BOAY,
CJIyKAT
cTadMJIM3aTopamMu.
MoTopoM CiyKHAT
XBOCTOBOM IJIABHUK




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB [IJISl IPYIrHX IeJen

m Ckarnl
IJIABHO
CKOJIB3SIT B
TOJIIIE BOADI,
BOJIHOOOPAa3HO
K0J1€0JI5
IPYAHbIMH
IJIABHUKAMH




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB [IJISl IPYIrHX IeJen

m Cnacasich o1
XMINMHUKA, JIeTy4Yue
pPBIOBI IOcCJIe
Pa3roHa Ha XBOCTE
PACKPLIBAKOT
MOXO0KHE HA
KPbLIbSl TPYAHbIC
IJIABHUKH U
IPOJIETAIOT HA HUX
110 BO3AYXY JAECATKH
METPOB.




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB [IJISl IPYIrHX IeJen

® Y capraccoBoro
MOPCKOI'0 KJIOYHA
rPyaAHbIE H
OprolIHbIE
IJIABHUKH 0YEHb
IOJABMIKHbBIE,
IOXO0KHE HA JIAIIbI.
Ha HHMX OH moJ13aeT
cpeau BOAOPOC/Ien U
KOPaJLJIOB.




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB [IJISl IPYIrHX IeJen

m C noMoIIbIO
IPYAHBIX
IJIABHUKOB
MOPCKOM METYyX
BbIKANBIBACT
KOPM Ha THE U
3apbIBAECTCH B
[EeCOK.




Hcnmoab30BaHuEe MAPHBIX
IJIABHUKOB [IJISl IPYIrHX IeJen

® Y JKHUBYIIEH HA
JIHE OKeaHa
TPOCIIUTION
PHIObI
IJIABHUKH
[peBPATUJIUCH B
YYBCTBHUTEIbHBI
e munbl. C ux
IHOMOIIBI0 OHA
HAIYIbIBAET B
e MUy




IHPUCIIOCOBJIEHUA 1JIA
IHHUTAHUA

OO0ObsICHHTE 3TH NPUCIOCO0JICHUS

Oappakyna




IHPUCIIOCOBJIEHUA 1JIA
IHUTAHUA

m O0BACHUTE 3TH IPUCHOCOOAECHUA

Sl —— COJTHEYHHK

"
-

Yropb-yaas




IHPUCIIOCOBJIEHUA 1JIA
IHUTAHUA

m O0BACHUTE 3TH IPUCHOCOOAECHUA

Poi0a-aucr

YepHbIN dKUBOIJIOT




