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[MpenucnoBue peaakropa nepesona

Pasmeps, 7. €. NpoCTPaHCTBEHHHE NPOTSAKEHHOCTH OGBEKTOR Ma-
TepHAJBHOTO MHpa, SIBAAKTCH HX (QyHIaMeHTaJAbHeHIHHMH Xapak-
TepHcTHKaMH, OfHOBpeMeHHO B CBOeH COBOKYNHOCTH pasMephl Bhi-
CTYNAawT B KauecTBe YHHBEpPCaAbHOre Maciutaba, B 3aBHCHMOCTH
OT KOTOpPOro riy6OKO H MHOTOCTOPOHHE H3MEHSIOTCA CBOHCTEA
NpeiMeTOB H npoleccoB. KaKOBE HMeHHO MacluTalHBIE BJAHAHMA HA
npeiMeTHl H Npollecck — aToil npofaeMofi (00 BpeMeHH nepmoii,
HO TeNnepk yiKe AaJleKO He eJHHCTBEHHOH) 3aHUMAaeTcs TEOpHA No-
A06HA B LINDOKOM CMEICJE,

Hgen nopofus 3apoiHAHCE B MaTEeMATHKE H B TAKOM KauecTBe
3HAKOMbl KaM{AOMY H3 IIKOJAbHOrO Kypca reoMmetrpux. Pacnpocrpa-
HAACH IOCTENEHHO Ha pas3fBYHEE 00/4acTu (USHKH H CBA3aHHEIX C
HEI NPHKJAaAHBIX HAYK, OHH npuofpenH cefiuac rpoMalHoe npak-
THUECKOE 3HAUEHHE, TAK KAK CTaAH OCHOBOH MOAeJHpOBagHA. A 6e3
MOJeAHpPOBAHNSA, CJAeAOBATe/IPHO, §e3 caMoro LIHPOKOro NpPHMeEHe-
HHS TEOPHH NOJOGHS HEBO3MOKHO CO34aTh HOBEIH CaMOJeT HId KO-
patip, NJAOTHHY THIPO3ACKTPOCTAHLUHH HJH INOPTOBHE npHYas,
fe3 MOZeNUpPOBAHUA KpaliHe TPYAHO NOHATH, YTO NPOHCXOLHUT B
HeApax 3eMJH ¥ Kak OCYLIeCTBASKETCA MepeHOC BO3AYIIHHX Mace
B aTMochepe H BOLHBIX — B OKeaHe.

A kak ofCTOHT B 3TOM OTHOWIIEHHH JIeAG ¢ GHOJOTHYECKHMH
o0BeKTaMH H ABJAeHHAMU? Bexb caMa mpupoja CIOBHO OB MOLEH-
PyeT B INpouecce 3BOJNIOUHH HEHCUHCAMMOe pa3HoofpasHe KH3HEH-
HEX ¢opM, IIpHMeHUME JH K HUM 33KOHH noaolHd H ecau fa, To
KaK OHH NpOABAsIOTCA? Kak yBHAHT UMTATENb H3.TEKCTZ KHHLH,
BIICJHE CePbe3HOEe HCCJACNOBAHHE HA 3Ty TeMYy OBLIO NMpeAnpHHATO
emwe Tanpaeem. C pasBuTHEM CDaBHHMTeNBHOH, a 3aTEM H SKCGJOTH-
yecKOH (DH3HOJOTHH H3yueHHEe CTpOeHHA H GYHKUHA KHBOTHHIX C
97Ol TOUKH 3PeHUs MOJYUHJO HOBHI MOIHEI HMOYABC.

W mpeficTBHTEABRO, HCCACAOBATENB, KOTOPHIR BO BCEOPYIKHH TOU-
HHX KOJHUECTBCHHBIX METOAOB BHIACHAET, KAaK BJAHAIOT HA (H3NO-
JOTHUeCKHe OCOGEHHOCTH JKHMBOTHBIX INPHCAOCOGAERHS K JKH3HH B
BOJAX NOJASPHOrO MOp#, B [IECKAX NYCTHEH HJH B KPOHaX JE€PEBbLEB
TPONHUECKOTD Jieca, HE MOXET DaHO HJAH NO3AHO He 3aHHTEpeco-
BAaTbCH U TEMH YepTaMH (PH3HONOTHH KHBOTHHIX, KOTOphIe 08yC/HOB-
JIEHH HX PA3MEpPaMH.



TlpearcaoBre pelakTopa nepesoja

TIpu OmykafimieM paccMOTPeHHH BJAHMSHHE Pa3sMepoB KakK Ha
CTPOEHHE, TEK U Ha (DYHKKHOHHDOBAHHE OpPFaHH3Ma OKa3biBaeTCs
BecbMa CYIIECTBeHHEIM. M TO 4 aApyroe onpejeasercs BzauMmonefi-
CTBHEM MHOXecTBa (H3IHYECKHX 3aKOHOB, KOJHYeCTReHHEIE BHIPA-
JKEHHA KOTOPEIX B GOJBIUHHCTBE CAyuYaeB CTPOrO 3aBHCAT OT Mac-
wrafa, UTO B CBOK OYepedb BEAET K PA3ROTC poja MaclITaOHEIM
3ampeTaM M OFpaHHUeHHAM HJAH, HaoOopoT, O0ycAOBAHBaeT cylie-
CTBOBAKHE OJATOMNPHATHEIX AJAf KHBOTHHX JaHBHX pashMepos
dbyHKUHOHaAABHEX 30H, Ho neno He orpanuuuBaeTcs TOABKO 3ampe-
T&MH HAM <«paspelileHHaMu», CaMa KOHCTPYKIHA TefNa KHBOTHOIO,
ero BaKHeflllHX cHCTEM H OpraHoB B HeMahOl cTeneHH onpeiens-
eTCH pasMepaM, IpeTepleBas B XOAE JBOJIOLHH TO CPABHHTENLHO
JleTKHe W 3aKOHOMEpHHe, HO HHOrZa OYESHb pe3Kue K Kak O BHe-
3aNMHBe Mpeofpas3oBaHus B 33BHCHMOCTH OT MacliTafa — 3TO Kak
pas To, 4TO B OPHrHHaJe KHUrH 0603HAYaeTcs TPyAHO NEPEBOIHMEIM
TepMuHOM scaling.

BropouewM, TYT MHE cJaefiyeT OCTAHOBHTHCA: MB BIIOTHYIO NOAO-
LITH K TeéM BONpOCAaM, KOTOpHIE COCTABAAIOT COjepIKAHUE KHHIH,
a NepeckasHBaTb ero HH K yemy. Jlo3TOMY OrpasHyych JUlOb He-
MHOTMMH 3aMeyaHHAMH. B Haeil mayyHo#l JuTepaType, 0COGEHHO
NOCBAILEHHOH H3YYeHHI0 SHepreTHyeckKoro MerTaboJu3aMa, uMeercd
PAM NepBOKJAcCHHX paoT— Ha30BY B MEePBYKD  ouyepelb HMeHa
I I. BunGepra, B. C. Usaepa, B. P. JoabHuka, — BHINOJHEHHEIX
B TOM e METOACJOTHYECKOM KJNIOUe, UTO XapakTepeH W ANH JaH-
HOM KHHrHd, Tak 4TO ee NOCTOMHCTBA BHAATCA HE CTOJBLKO B HOBHS3-
He MOAX0JA, CKOJBKO B NOUBITKE aBTOPa PAacHpOCTPAHUTE 3TOT MOJ-
X0 Ha MHOTHE, NYCTB M He Bce, BaxiHefllHe QU3UONOrHUeCKHE
(YHKIHH OPraHH3Ma XKYBOTHOTO X NPOAHAJH3HPOBATH MONYYSHHYIO
TakuM ofpasoMm oGobllendyo KapTury. B s10M CMblcie npexnara-
eMas KHHla, HEeCOMHEHRO, y/lauHOo «BOHHIETCA» B HMeWULIylocs Ha
PYCCKOM SI3BIKE JIHTEPATYPY N0 CPABHEUTENBHON (PHIUOMOTHY XKHBOT-
HEIX.

Hagoe ckasats, yro kak aBTop npodeccop Kuyr WIMuar-Huens-
CeH y3Xe XOPOIH0 3HAKOM COBETCKMM YMTATeNdM, BJf KOTODHIX ero
«OTKPHJI» HAIl KPYNHBI HEAABHO CKOHYABINMIACA (PHUIHONAOT aKa-
aemuk E. M. Kperc. Eprenunii Muxaiinosny byl HHHUMATOPOM HU3-
JaHHA Ha pPycCKOM H3BIKe H 3TON KHHIH. Takum ofpasoM, Bce KHH-
ru K. HImuar-Huenscena nepebeseHm cefiyac B Hamedl cTpake —
5T0 H OJIHH H3 INeAEBPOB sKoJorudeckoil duanonornn <«JIuBoTHLIE
nycTHub. Pusnosoruyeckie npobnemsl Tenna B Boou» («Haykas,
1972), u Onecramee scce «Kax paloTaeT OpraHH3M IKHBOTHOIO»
(«Mup», 1976), 1 OpHrHHalpHOE PYKOBOACTBO «DH3HONOIHS HHBOT-
nuix. IlpHcnocoGaenne uw cpena» («Mnp», 1982),

Heckoarko cioB o camom asrope. OH poausca B 1915 r. B Hop-
BErHH, yyuiacd B KoneHrareHcKoM YHHBepCHTeTe Y H3BeCTHOro (H-
anonora Asrycra Kpora, zatem pafortan B CHIA, rae ¢ 1952 1. u
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N0 HacToAllee BpeMsA 3aHHMaeT mocT npodeccopa (PHUINOXOTHE B
Yuusepcutere Hpioka (Japxem, CeB. Kapoanaa), H3GpaH HHOCT-
pasHbM useHoM JIoHpoHckoro Kopoaesckoro ofixectsa. UM onyG-
JHKOBAHO OOJbIIOE YHCJAO OPHTHHAJABHBEIX HCCJAELOBAHHil B Pa3HbIX
obsacTAX PHIHONOTHH XKHBOTHBIX, 3 CPeNH ero YYEeHHKOB HeMaJo
YUeHBIX ¢ MeXAyHapoaHoii penyTauueft, Henbss ne ynoManyTts H of
OYeHb NMPHBJAEKATENBHEIX — I'OBOPIO 06 3TOM Ha OCHOB2HHH JIHMHBIX
BCTPEY M MHOrOJeTHeH  [epeNHCKH — YeJOBEYeCKHX  Yeprax
K. MIuMuar-Huenscena. OH ouens goOpoKenaTelbHBIH, APyKeN0G-.
HHfi YeJOBEK, Y KOTOPOTO BHICOKAS NMPHHUMIHAJALHOCT: H HayuHas
TpeGOBATENBHOCTL TAPMOHHUHO COYETRIOTCS ¢ TOHKHM TaKTOM,,
MATKHM IOMOPOM H AYIIEBHO HIEAPOCTLIO,

H. B. Kokxwatickuii



[IpeaucnoBue

DTa KHHra O TOM, NOYEMY TAK BaKHH PasMeps KMBOTHEIX, Xo0Ta
OHA COAePKHT OOLIMPHHI MaTepuas, BRAWOYAOIINA OYE€Hb MHOrOe
#3 TOro, urO0 HaM M3BeCTHO Ha CerOOHAWHHI HeHb, OHA He 3HLUKJO-
NneAuyHa, H MO3TOMY YHTATH ee H pafoTaTek ¢ Hell [OJXKHO OHITh
JIETKO,

Korpa Mel meiTaeMcsl BEIIBHTb 3aKOHHI, ynpapasouiye byHKoHa-
MH OpPraHu3Ma KHBOTHOTO, TO CKJAOHHEI ONEPHPOBAaTL XUMHUECKHMMH
NOHATHAMH: MBl AyMaeM 0O BOAe, COJAX, OelKax, (pepMeHTax, KHC-
JIOpOae, 3HEPTHH U T. [. — HHBIMU CJOBAaMH, MB AyMaeM 000 BceM
TOM, UTO COCTaBAsieT Mup XuUMHH. OOHAKO He clelyeT 3abLIBaTh,
YTO PABHEIM 00pasoM BaKHel H (DH3IHYeCKHEe 3aKOHBI; OHH Ompeje-
JIAIOT CKOPOCTh AutPysuH U nepeaayd TeIIOTH, NepeHoca CHAb H
HMOyJBCA, MPOUHOCTb CTPYKTYP, AUHAMHKY NepeMellesHa H T. O,
GdusnueckHe 3aKoHs 00eCMeYHBAIOT BO3IMOMHOCTH H BEDPOSTHOCTH,
HO OHM Ke HaJaralT OrpaHuyeHuss H ONpeAendaioT FpaHHIEL 3THX
Bo3moxHoOcTelh. Hama samaya — yAcHHTE: cefe 3TH 3aKOHH, YTO B
oco6eHBOCTH HeoOXOANMO, KOTAA MBI HMEEM AEJO ¢ OpPraHH3MamH,
CHJIbHO Pa3JHuAOLIHMHUCA IO pasMepaM.

Drta kaura TpefyeT MHHHMAJBHON MAaTeMaTHYECKOH MOArOTOB-
kd. OxazpiBaeTcfl, UTO BJIHSHME DA3MepOB TeJa Ha JApyrHe mapa-
MeTphl JY4YIleé BCEro BHPAXKATH JOTAaPHOMAaMK H CTeNeHAMH, cJe-
JOBATENbHO, TpeOyeTes 3HAKOMCTBO JHIIb ¢ HEMHOTHMH IIPOCTHIMH
anre6panyeckuMH AeficTBHAMH, KHWra Hanucasa, HacKONMBKO 3TO
6EII0 BO3MOXKHO, FIPOCTO, H D0AbINAA YacTh AOKA3aTENbCTB AOMXKHA
OBITE TTOHATHA HATYHTHBHO, XOTA 1 W NpHOEraw K ypaBHEHHAM, NO-
Je3HBIM IJ5 pacuyeTos, BCE BHIBOAM M3 HHX JalOTCA B CAOBECHOM
dopme, moaTOMy dYTOOH TNPOUECTh KHHULY OT KOPKH A0 KOpKH, He
TpefyeTca 3anOMHHATE HOPMYJIBL

MHoOXecTBO (akTOB, OTHOCAILUHXCH K pasMepaM  JKWBOTHHIX,
elle He HAUINH PAUHOHAJABHOLO OOBACHEHHS, MOSTOMY B KHHTE CTa-
BHTCA MHOro BonpocoB. Ilopasurenpibie H 3arafioyHsle CBeNEHHSA
Jles1al0T ee CJIerKa MOXOXelk Ha JeTeKTHBHHI pacckas, XoTs B NO-
cjefiRedl [JaBe, rie AoJaraeTcs ObITh Pa3BA3Ke, HET HH OTBETOB HA
BCe MOCTABACHHLIE BONPOCH, HH Kakoro-1HGO ofofialouiero npHH-
L ER

IT10 JouxkHO BO3GYAHTH MHTEpec K AaHHOH OOsacTH, a 3HAYHT,
H CTHMYJHPOBATH RaJbHelflIHe HCCAeNOBAHHA, KOTOPHIE [O3BOJIHJH
OBl MoJHee NOHATH, MOYEMY PA3MeEpH! JKHBEIX OPraHH3MOB HMEIOT
cToNb dyHAaMeHTalbHOR 3HAYCHHS,

K., HImudr-Huesocen



. Pasmepnl »KUBBIX CYIUECTB

JKupoTHEIe QUeHb OTJHYAlOTCS APYr OT Apyra. CJOH He MOXOX Ha
MBIUb HH IO (opMe, HU MO pasMepaM. Pasmepnl —3TO ORHA M3 ca-
MEIX BAXKHHX XdPAKTEPHCTHK JKHBOTHOrO, H BMECTE ¢ TeM pasJHUHA
B pasMepax CTOMb OUEBHAHH, YTO MH YacTO He 3aAyMbiBaeMcs 00
53TOM. MH 3HaeM, UTO CJIOH 3HAURTENbHO KPYNHee MELIH, EO pelko
3aJaeMcsl BONIPOCOM: BO CKOJILKG XK€ Pa3 OB KpyiHee; oKasnlBaerca,
170 caon B 100 000 pas Taxenee mMuiu. CaMada Menkas B3pocaas
3eMmaepofiKa Metbpile MeliH B 10 pas, ¥T0 cocraBiasieT OOHY MHJ-
JAHOERYI0 JOJIK CJAOHA.

MEp, B KOTOPOM MH XKHBEM, YNpaBAACTCA 3aKOHAMH (H3HKH H
XHMHH, H JKMBOTHBle AOJKHBE XKHTE B NpeAeidx, ONpeXeisieMblX
9THMH 3aKOHaMH, MH yBHAMM, UTO pasMephl TeJa OKAa3LBAaIOT Y-
60Koe BIHSIRKE Ha CTPYKTYPY H (DYHRUHIO H 4TO JJsd BHMIKHBAHHA
OpraHHaMa ero pasMephsl KMeIOT pelllaiolice 3HaYeHNHE,

Baumarensno paccmorpum Tafa. 1.1, B Hell oTpameHE orpom-
Hbe pasJUYuA B pasMepax JKHBHIX OpraHHsMoB. Kaxuzas cTpoka
TabJHIE NPeACTABAACT THICAYEKPATHYIO Pa3HHIY B pasMepax, MpH-
yeM caMBi MaNeHbKHH H caMBiil KpyInHBIH OpPraHM3MEl pas/iK4yaioT-
ca B 10?! pas. I'ony6ofi KHT, Macca Tena KOTOPOrO MOXKeT IpeBl-
math 100 T,—camoe KpyInHOe K3 HBIHE CYUIECTBYIOUIHX HBOTHBIX,
OIHAKO T¥raHTCKHe KaandopHElckde cekBoiin B [10—15 paz Goab-
LIe caMbIX KPYIHHIX KHTOB.

BonsliEKECTBY H3 Hac TPYAHO jaxe BooDpasHuTh, UTO B AeHCT-
BHTEALHOCTH o3Hauaer uncnao 107, IlpeacraBum ceGe FHUMOTETHYEC-
Taanuma 1.1. Pra XuBeIX OPraHHaMOB, HMEWUIHX pa3nHe paaMepHl K Pacnonc-

WEeRHHX TakHM 06pa3oM, YTO KamAHil cneayiomiuil B 1000 pas Goable npesnay-
lero

Oprapbam Macca Opranism Macca
Muxonnasma <0,1 nr <1973 1 [[Tuena 100 wr | 10721
Cpequss Gaxrepua | 0,1 ur | 10720 p | Xomagok 100 ¢ 10% ¢
Tetrahymena 0,1 Mxr| 1077 r [[Yenosex 100 r | 108
{ryTHKOBOE) TonyGoit KUt >100 T |[>I10% ¢
Kpynaad ameGa 0,1 mr{ 10%r
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KOe THTaHTCKOE CYLIeCTBO, KOTopoe Godbiie roayforo Kuta BO
CTOABRKO ke pa3—B 10%, O6meM 3TOro TrHMOTETHYECKOTO CBepPXIH-
raita Gyaer B 100 paz mpesHmaTh 06%eM 3emin. Buanumo, obiuas
Macca Bcenennoil OoJiee yGeAHTe/NbHO NPOHAMIOCTPHPYET TO, Kak
HaM TPYAHO OCMLICIHMThL 3HaueHHe Takux OOJABIIUX YHCE/l, BhpaXKae-
mbix B BHAe creneHefl. Hama neoOpATHas no sennunHe Bceeaennas,
cocTodillad U3 MHJAJTHAPAOS TANAKTHK C MHJJIHapJaMH 3B8€3J B KaxX-
Iofi, oleHyBaeTc MO CyMMapHOil Macce mpumepHo B 1080 r,

CaMblfi MalleHpKHA B caMbiil GOJbLETON

OrpoMebIe pa3qHYHA B pa3Mepax MexXAy OpraHu3MaMH 3acTasjad-
10T 3a/lyMaThcd Hajk ABYMS BONPOCAMH: BO-NEPBHIX, K2KOBHI NOCJEA-
CTBHS pa3juuuil B pasMepax, H BO-BTOPHIX, HMEIOTCH JH' BepXHHH
H HHXCHHA NIpeflelsl pasMepoB JKHBHX OpPTaHH3IMOB?

OcTanoBuMCH CHavaja Ha BOMpoce O mpefenax. MHROMIasMa —
caMoe MeJKoe H3 H3BECTHHX JKHABHIX CYIIECTB, cnocolHoe XUTh B
C2MOCTOATENBHO PAa3MHOMKATHCA B° HCKyccTBeHHONl cpenme. OHa na-
CTO/ILKO Maja, 4To npu HefTpansHoM pH kieTounoro comepxumo-
ro B ee¢ KNeTKe HMeI0ch O B cpegueM He fojiee 2 BOJAOPOAHHX KO-
moB {Morowitz, 1966). B croap manoMm oObeMe KNeTKa A0JXKHA
comepKarh HeoOXOZHMHH A ofMmeHa BemlecTB Hafiop OeJIKOB
deprMedToB, CnocoOHLIH 0fecneynTh €¢ SKH3HeHHHE NPOLEeccH; OHa
JojzxHa OBITh CNOCOGHOH K POCTY H PasMHOMEHMI0, H OHAa A0JXKHA
TaKKe CONEpPXKaTh MOJHYIO IeHeTHYECKYH HH(OpPMAaUHIO, HeoOXomH-
MY AJ151 BOCIIpOM3BEeNeHHs BCell 3TOH CHCTEMH B nesoM. Ilockoab-
KY MAaKpPOMOJeKy/JH, Hecyllke MeTalOJIHYecKHe M TeHeTHYeCKHE
dYHENHH, KpafiHe BaXKHEH H WX pasMep YMEHBLIIHTb HeJlb3fl, HO-BH-
JUMOMY, KJeTKa MHKONNa3Mbl ABJAfAeT cobof pealbHHMH HHEXHEHI]
nperes pasMepoB JKHMBOro opraHusma. Eimle onee Menxue BHpYCHI
paccrajquch ¢ HeoOXOAMMOCTBE) HMeTh MPHCNOCOGAEHHS AJA Ocy-
LIecTBJACHHA MeraloansMa; OHH COCTOAT B OCHOBHOM TOJALKC H3 Te-
HeTHYECKOr0 MaTepHada H NapasHTHPYIOT BHYTPH JKHBHIX KJETOK,
KOTOpHe BHIMOJHAIOT 33 HUX Meraloaudeckylo pafory, obecneyusa-
WIYIC BOCMPOH3BeJAeHHe HX TeHeTHYeckol HHpopManuu,

Ha npyrom EkOHLe Hallero pasMepHOrO pfAfa HaXOAHTCH
[00-rounuit roayGoit kut. I[Ipeanoaaraior, H 2T0 NpPHHEATO GoJee
HJAH MeHee Kak AO0rma, 4Yro roay0oif KHT CMOr CcTaThk TakHM O0Jb-
IWIHM OOTOMY, YTO ero TMTaHTCKYI0 Maccy NOozjepixuBaer soga. Cun-
TawT, uTO HA3EMHOe JKHBOTHOE ¢ Takof xe Maccoli Gwio GH pasz-
JaBJeHO COOCTBeHHHM BecoM. CaMmoe KpynHOe HasemMHOe MXKHBOT-
HOE — 5-TOHHHH c/IOH. To OGCTOATENALCTBO, 4TO 3HAYHUTEALHO Gojee
KpymHLIE KHTEl BeAyT BOAHGLIE 06pas xH3HH, OBLIO HCMOAB3OBAHO
KaK CBHJETE/LCTEQ TOrO, UTO JKHBOTHHE, KOTOpHE MO pasMepam
CHJLHO I[PeBOCXOAAT C/IOHA, Ha CYyILe XHTH He MoryT. B csow oue-
peAb 3TO JIErJIO B OCHOBY HPEANOJONXKEHHA O TOM, UTO BHIMeplllie
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THTAHTCK#E INHHO3ABPHL GHIH CAHUIKOM MACCHBHHIMH, 4T00H nepe-

IBUCaThCA O Ccylle, H, CASA0BATENbHO, DO/KHE OHJAH OHTE OOJY-
BOJHEIMH.

FHEaHTCKHE AHHO3aBPHI: OBLAH JK OHH NOJYROILHBIMH?

Hau6onee kpynuwiit nunosaep, Brachiosaurus, Becus, BHANMO, 0KO-
J0 80 1 (Colbert, 1962). He HCKAOYeHO, ¥TO 3Ta BeAHUYHHa 3a-
HHXeHa, MOCKOABKY pacyeTH AedaJHCh Ha OCHOBe MacmTalHBIX
Mojenefl B NPeANOJOKEHHH, UTO IVIOTHOCThL Tena AWHO3ABPOB pab-
Hanace 0,9. Bepoaruee Bcero, YTo NAOTHOCTh TeJNa JAHHO3ABPOB, KAK
H IpYrHX NO3BOHOYHEIX, Ohia GAHSKa K 1, H moaToMy omeHxa Koax-
G6epra samykera Ha 10%. Camuit anunHbil guHO3aBp — Diplodoc-
hus — pocturan 28,6 M, HO OH He OHA TakUM TaKeawMm, Obaanas-
wHii gArHHO wweeit Brontosaurus (puc. 1.1) 6bia DOBOABHO Maa
# Becua Bcero 32 T. [laneoHTonorn yTBEPKAAWOT, YTO <AJAHHHAS
Ired CIyXHAa ajanTtauHell K XU3HH B rIYOOKOH BOAE®, U YTO <3TO
CHJILHO YIPOIIARO OpoOJaeMy NOMAEP:KAHHS TIO3H H JIOKOMOI[HH»
(Romer, 1966)., Ha pmc. 1.2 H300paxeHHl AWHO3aBpH, BEAYLIHE
NpeAfIoNOKHTeNLHO Takol 06pa3 mu3Hd. OHH NHTANHCE NMOABOLHEI-
MH PACTeHHSMH M JJHHHYIO INEIO HCIOJAB30BANH KakK LIHOPKeNh
ANsl AEIXaHHA,

[IpaBpononoGia AH KapTHHA CTOAb NPHATHOrO  MOJYBOAHOTO
oGpa3a xu3un? OZHO0 H3 BO3PaiKEHWIH COCTOHT B TOM, UTO MHOTHE
HCKONaeMule OTNEYaTKH HOI' [JHHO3aBpOB OueHb oTueTaAuBH. Exsa
JH TaKhe YeTKHe CJIeAbl MOXKHO Oul10 0CTaBHTh mog Bopo#l {Grego-
ry, 1951}, Bearui, KT0, 3aiA8 B BOAY MO IHEN, NBITAJMCH XOAHTh
Ha Takof rAy6uHe, 3HAaer, YTO MepPeABHTrathcd B MOAOOHHX YCJI0-
BUSIX TPYAHO H JI0OBIE OCTaBAeHHbIE B uJe CACAH €ABa JAH COXpa-
HAT yeTKHe ouepranug. KpoMe Toro, ABIXaHHe yepes HIHOPKeAL Ha
ray6ude 5 M Tpebyet, yTOOH rpyAHas KJeTKa coBepllana paloTy
NPOTHB AABJEHHs BOALI, PABHOrO Ha 9T0# rAy6uHe 5000 xr/m2, Ha
ray6une 0,5 M ueloBex ALIUHT yepe3 IUHOPKEIb ¢ TPYHOM, a Ha
Gonwwed rayGuHe ero rpyxHas

48

Pac, 1.1. Oaun #a kpynHux AuHosaspos, Bronfosaurus, secun okono 30 T, Hpy-
rie THraHTCKHe ZHHO3aBPH, BECHAH, BOAMOMHO, B TPH pa3za Gonsme, (M3 Ostrom,
MeIntosh, 1966.)
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Pge, 1.2. Kpynuefimee BhIMepide AHHO32BPH UMEJH KGJAOCCAALEYIO Macey, NO3TO-
MY OEHO BpeMd MoJarafi, 9TG STH XHUBOTHHE He MOTVIH CBOOOOHO RepefBRIATHCA
Nno Cyme H JOMKEW OHUIH BeCTH MOAYEONEHA 06pas ®usiH, OxHake, Gyaydd
NOTPYeHHsIMH, KaK NOKA342HO HA PHCYHKe, OHK HKOJKHB GHH HCNGITHBATG TPYA-
HOCTH NIPH NMepefbuxennd # Awxanud, (M2 Gregory, 1951, C pazpewenns Library
Services Department, American Museum of Natural History.)

JenHeM BOABL Chefyer OYeBMAHBIH BBHIBOX, YTO TMCAHTCKHE IHHO-
34BPH He BEJH CTPOTO NMOJYEOAHEHIA 006pas KU3HH, H YTBEPJAEHHE,
UTO OHH OHUJIM CAHIIKOM TSKeNBl AJd8 NepeMellleHHA MO CYIe, He-
AOCTaTOYHO OOGOCHOBaHHO. MOrJiH SN NO3BOHOUHBIE pa3MepoM ¢ JH-
HO3aBp2 XHThk Ha cyme? HMiaW xe AJa TUraHTCKHX [IO3BOHOYHHX
HaseMHH{ 06pa3 XH3HH HEBO3MOMKEH B CHAY MeXaHHUeCKHX OFpa-
HHYEHHH?

Cambie KPYNHBIC HA3eMHbIe M eKONHTAIOIMHE

Hackonbko HaM H3BecTHO, M3 BCEX KUBIIHX Ha 3eMie MJAEKOMH-
TAKMWHUX CaMbIM KPYMHBIM GBI POACTBEHHHK COBPEMEHHOTO HOCOPO-
ra TpasosipEmil Bafuchitherium wus onurouesa (puc. 1.3}, Ero
pocT B 06nacTH maeda Owl Gofee 5 M, H OH BecHa ogkoao 30 T,
CTONBKO Ke, CKoMbKo Brontosaurus (Qranger, Gregory, 1935).
HanexHo AH nojjaepsHBAall CKeJNeT TAKOe OrpOMHOe JKHBOTHOE?
HUau ouo 6HA0 ans 3Toro cnHimkoM OogaplinM? HE ofnH naneod-
TOJOr He coMHeBaerca, uTo Baluchitherium GHJ YNCTO HA3EMHHM
MJICKONHTAIOLHM, A TOCKOABKY HMEKTCA XOPOLIC COXpaHHBILHEcH
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w 17 &yTO8 3 proiima
{5 m 26 o}

ButeoTs, 1t

Pre. 1.3. Kpynrefimee mazeMHOoe MJSKOTHTZIOUIEE, KOTOPOE KOTAA-AROD KRIC HA
3emne, Baluchitherium, GHNO DPONCTBEeHHHKOM COBPEMEHHOT® Hocopora, Becuno
oT¢ KEBOTHOe npumepHo 30 7, (M3 Gregory, 1951, C paspemrennn Library Ser-
vices Department, American Museum of Natural History.)

CReJeThl 3THX JKHBOTEHIX, N0 pasMepy KocTefi MBI MOMKeM OLeHHTh
HX [POYBOCTh,

Ha puc. 1.4 moxasadwl TPM NACTHEIX KOCTH pasHmix Baluchith-
erium B CpPaBBEHHH C TOH K€ KOCTBIO COBDEMEHHOIO HOCOpOTa,
NoMellleHHOR HA TOM Ke pPHCYHKe cieBa. JlnameTp caMmofl HAARHHOM
K3 THX KocTell — oKoa0 140 MM, H HOCKOABKY DPOYHOCTE Ha CXa-
THe ¥ KOCTH paBHa oxojo 1800 xr/em? (Wainwright et al., 1976),
MHE MOKE€M MOACUYHTATH, HTO TaKad KOCTh MOIJIZ BREACDHHUBATL CH-
ay cxarus npuMepHo B 280 1. Jaa 30-ToHHOFO XKHBOTHOrO sTa Be-
sugyuHa osnadaer 10-kpartHbii sanac npouroctd. To, uto sanac
MPOYHOCTH JJIs CTATHUECKHX HArpy3OK ¥y 4edOBeKa HMeeT NPHMEPHO
TAKYI0 XKe BeJUUKBY, He SBAAETCA, NO-BHAMMOMY, MPOCTHM COBIA-

Puc. 1.4. IdcrHnle xocTd TPex 3k-
semmnapos Baluchilherium B cpaBHe-
HHA € TOR Ke XOCThI0 COBPEMENHOro
nocopora  (Kpafinam eonema), Camasn
KpynHas OACTHA® KOCTe MOTVI2 BH-
RePIKNBATE CHAY CHATHA TPHMEPHO B ¢m
280 T, T. e. MOYTH B RECATE pa3 §0fbe !
me, ger pec xusotHoro, (M3 Gregory, |['}
1951, C paapemeran Library Services
Department, American Museum of Na-
tural History.)
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nenueM, Taxam o6pazoM, ¥ Hac ecTh BCe OCHOBAHHA CUMTATh, YTO
npo4YHOCTh creaeta Baluchitherium NONHOCTBIO  COOTEETCTBOBANA
Ha3eMHOMY 06pa3sy XKH3HH.

Caepnyer, 0AHAKO, MOMHHTH, YTO CROCOBHOCTH BHASPKHUBATH
CTATHYECKHe HArPY3KH—3TO He caMoe KecTKoe Tpelobanue,
ApefbABASIEMOE K NPOYHOCTH KOHCTPYKUWH, H HNO3TOMY OHa He
MOXKeT GLITH JHMHTHDYIOLAM (haKTOPOM B ONpeJefeHHH PazMepoB
HA3EMHBIX JXHBOTHHIX. B caMoM JHene, BLIAEPIKHBAHHE CTaTHYECKHX
HAarpy3oK He CTOJIE CYIIeCTBEHHO, MOCKOJALKY B Mpollecce TepefBH-
JK@HHs] XHBOTHOrO, KOTAA MpeoBJagZaloT CHJL, CBA3aHHLIE ¢ YCKO-
PEHHAMH H TOPMOMKGHHAME, HaOpAMEeHHHd B KOCTHX 3HAUHTEJIBHO
BO3pacTaloT. To 06CTORTENBCTBO, YTO AKTHBHBIA OPFaHH3M 1uacTo
(byHKLUHOHHPYET Ha FPpaHH CBOHX MpelelsHBIX BO3MOXHOCTefl, mof-
TBEPXKAAeTCH MHOMXKECTBOM CJYy1aeB, KOrAa CROPTCMEHHE HA COPeB-
HOBAHMAX PASPEIBAOT WJIHM PacTACHBAIT MHIINM, CBASKH H CyXo-
KHJANA,

Tem He MeHee HET OCHOBaHWH COMHeBaThbes, uTo Baluchitheri-
um OblJ TPABOAANBIM Ha3eMHBIM MJCGKONMTAIOIIHM, KaK H COBpe-
MeHHH# HOocopor. [To pasMepy oH 6ul B TPH pa3a MeHbLIE CaMOro
Gonpwmioro AHHO3aBpa, K Ham, 6e3 COMHEHHH, SICHO, YTO pa3Mep
CHIOHA —— He Tpefien ANA HaszeMHBX XHBOTHHIX, Chaenyer nn B Ta-
KOM ¢lydae clleiaTh BHBOA, 9T0 Haxe OoJee KPYIHHE JKHBOTHBI®
OBIIH OLI B CTPYKTYPHOM OTHOIUGHHH HANEXKHBIMH? e NeXMT Ko-
HeuHbIfl Npejen pasMepoB IAs7 HazeMHBIX XHBOTHHIX? K comasne-
HUIO, ¥ HAC HeT yOeaHTeNBHEX OTBETOE HA 3TH BONPOCH,

MoryT au pasMephl OrpaHHUMBATLCA HOCTYNHOCTBIO AHUIE? Bee
O4YeHb KPYRNHHIE HaszeMHHE XHBOTHHE PaCTHTeJNBHOSZHH, PacTH~
TeAbHHIH MaTepHas 3aHHMaer GoablIOf ofbeM, a NepeBapHBAHHE
KJeTYaTKH — ANHTEeAbHHEA nponecc. B 3TomM oTHOweHnm  ayume
BCeX «YCTPOMJIHCH» KHTEI: Bce caMble KPyMHBIE KHTH — QunbTpaTo-
pel. OHH NUTATCA MAAHKTOHOM, paclipedel¢HHHIM B TOJIIE BOAM
B TPeX W3MepeHHAX, a 3Ta IHINA, COCTOMIAA MaBHHM 00pa3oM H3
pakoobBpasHEIX, ofAafaeT GONbLIOH SHEPreTHYECKOH IEHHOCTHIO H
GuicTpo mepesapuBaeTcd. MB He MOXKeM TOBODHTH O TOM, KAKYIO
ponb B 3BOJIOHMH THraHTCKUX KHTOB Hrpanu 3TH (aKTOpHI, Mo~
CKOJIBKY, KaK M B CAy9ae MHOrHX EDYTHX 3BOJIOUHOHHEIX BONPOCOB,
Msl MOMKeM JHIbL AHAJNH3IHPOBATh HMelOUMecd HNaHHLIE H NeaTh
Ha 3TOH OCHOBe pasyMHHe TNpeAMOJOMKeHHHd. Halle 3axkJwueHHe,
0JHAKO, OCTAETCH FHIOTETHUECKHM, NOCKOJIBKY MBI He MOMKeM KO-
CTABHThL 3KCHEDUMEHTH MO cO3TaHHI0 OOGMBIINX TO paszMepy clo-
HOB HJIH THraHTCKHX KHTOB, NHTAWIHXCA kAeTyaTKoH. Ho K Bo-
MpoCy O TOM, 4TO OrpaHHYHBAeT Pa3MEephl KUBOTHEIX, Mbl GyAeM
BO3BpallaThCa HEOJHOKPATHO,



2. INpobnembn pasmepoB H Macuradba

Onpen,e.neﬂne NoHATHA <MacliTafHOe KONHPOBAHHE®

K coxanenuio, Mp He MOMNEM H3y4YaTb BJHSHHS H3MEHEHHS Mac-
ITAa0OB NyTeM CO3/laHHA CBePXTHTAHTCKUX clI0HOB, OJHAKO K 3TO-
MY BOLPOCY MOXHO MOZOHTH HHAue, H B 3TOM OTHOINEHHH MH MO-
JKeM MHOTOMY HAyYMThCA Y HHXKeHepOB, KOTODHE HOCTOSIHHO pe-
mawT nopobHEe 3a744H, BO3BOAA Bee (ofiee BHICOKHE HeGocKpelH,
coopyxkana Gojee IZJHHHEE MOCTH, CTPOfl THraHTCcKHe KopalaH n
T. 1. ViMeHHO He0GXOAMMOCTE H3MEHEHHA pasMepoB, HAH Mmacwrafa
'06beKTOB, Aana HayaJio Lesoli BETBH HHXKEHepHOH HayKH, H3BECT-
HOH 1OJ Ha3saHHeM MacluTabHoe komHpoBaHHe ({scaling), Has
HallWX LeJeli B 5TOM KHHUre MH IPUMEM, 4TO H3MeHeHHe Macumrada
CBSI3aHO CO CTPYKTYPHHIMM H (YHKUHOHAALHBIMH H3MEHEHHSMH ¥y
CXOJAHHIX BO BCeX OCTaJbHBIX OTHOIIEHHAX OPTaHH3MOB,

Eenn MuH XOTHM yBeJHYHMTEH BHICOTY KHPNHYHOFO AOMa, T0 3Ha-
€M, 4uTO AJIST 3TOTO CAefyeT 3aJloXkuTh Gojlee MOWHHY dyHIaMeHT
H Bo3pecTH fojiee MouiHbe cTeHB. OfHaKO BHCOTA KHPIHYHEX
CTpoeHufl MMeeT peallbHHH Npefen, NOCKOXbKY ¢ YBeJHUYEHHEM BHI-
COTHl AoMa HeoOxofHMO Bce GoJiee¢ yBeJIHMHMBATH TOJILIHHY CTeH.
Koneunnii nmpegea AanpHeRUEro yBeAHYeHUS BHCOTHI KHPITHYHONH
NocTPOHKH onpejensieTcd NTpOUHOCTRIO Kupnuua. [losToMy, mepe-
Xooa K paspaboTke mpoekTa Hefockpe(a, HHIKeHep MeHAeT MaTe-
‘PHAN, K3 KOTOPOTO H3TOTABJMBAIOT OCHOBHHE HecyumHe KOHCTPYK-
HHH, BMecTo KHpNHYa OH HCIOAB3yeT cTajb. B sTOM ciyyae orpa-
HHYEHHE NPeQo/eBaeTCA MyTeM 3aMeHEl MaTepHana.

Y HHXeHepa ecTh ellle OZHH NYTh: OH MOXET M3MEHHTh NPOEKT.
ITpuMep TOMY — CTPOHTENBCTBO AJIHHHHX MOCTOB. 3aMeHa 3JeMeH-
TOB HeCYUIMX KOHCTPYKUHH, HCHHTHBAIOMIHX CXKATHe, HA 3JEMEHTHI,
HCIEITHBAKLHE PACTAMXEHHE, /AaeT BO3MOHOCTL IOCTPOHTL B
100 pas Gonee anunuwil Moct (puc. 2.1). Kupnuy n kaMeHb Xopo-
DIC COMPOTHBJSIOTCH CHKATHIO, HO MX NPOYHOCTH Ha Pa3pHIB Mada.
Cranb, HanpoOTHB, OYeHL NPOYHA HA Pa3pHB, H AAT MOIAepPKaHHA
3JIEraHTHHX KOHCTPYKLH, KOTOPBHIMH COBPEMEHHEIE CTPOMTERH me-
PeKpHBAIOT KHJIOMETPOBHE NMPOCTPAHCTBA, AOCTATOYHO OTHOCHTEb-
HO JIeTKUX 3JIEMEeHTOB.

Takum ofpasoM, ecan HaM HeoO0XOAMMO YBeJIHYHTL Da3Meph
KOHCTPYKUHH, MBI MOKEM H3MeHATHL TPH napaMerpa:

1) pasmepnl (T. e. fenatsh 6osee TOACTHE CTEHH);
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Pue. 2.1, IIpE 3RaunTENLHOM YBOMHUCHHH AJMEHE NPOJETA MOCTA CHAEAYeT H3Mes
HHTL ero KOHCTPYKUHiO, [NaBHHe Hecyillie SHeMEHTH MOCTa, NOAAEPIKABAEMOro
RKaMeRHOH apKoH (enu3y), HCOHTHBAKT cHkaThe. Ecam yBesHSHBaTL KaMeRHYIO
apKy, TO eCTh DIIACHOCTb, ITO MOCT Pa3pyILdATcsA; AAA TOrg 9TofH 3TOTO Ae NPOK3I0-
0, apodHHA MOCT 3aMeHSIOT NOABecHHM {88£pXy), B KOTOPOM HecYIlHe 3Je-
MEHTH — HANPAXEeAHHEe CTaJbHHEE TPOCH, KaMEHb BHISDHHBACT CHIBHOE CHATHE,
erannb, HALIPDOTHE, OYeRL npodRa Ha paspus. (Ms Schmidi-Nielsen, 1975a.}

2) marepnan (T. e. HCHOJBL3CBATh CT4JAb BMECTO KHPIHYa);

3) mpoekt (T. e, 3aMEHHTh CHJK CKATHA CHUIaMH pacTAKeHHd),

JKuBOoTHHE, KaK H HHIKEHepH, KHBYT B (H3UUECKOM MHDE, Tie
H K TeM W K JAPYrHM NPHMEHUME ONHH H T€ XK€ 3aKOHHL. IHKeHep
MOJeT caM pa3paboTaTe NpoexkT, BHOpaTe pasMepH H MaTepHad,
Buogor xe, H3yyalUHi KHBLIE OPraHH3SMH, BHAHT JHIIL KOHEY-
HEIl pesyswrar, TeM He MeHee OH XOueT NOHATH 3aKOHELI, KOTODHIE,
COGCTBEHHO rOBOpS, H JeJalT KHBOTHHX TeM, YTO OHH €CTh, —
KHBHMH (DyHKUMOHHPYIOIHMH cymtecTBamMu, C OAHOH CTODOHH,
KaKOBH TIPeHMYLIECTBA ONpeAeMeHHHX pPasMepoB, MaTepHalaH npo-
ekta? C Apyrofi — KaxkOBEI OrpaHHUeHHs1 H INpensTCTBHS, HaJjarae-
MEIE KaXKABIM H3 3THX TpexX (H3HUeCKHX mapaMeTpoB?

Kakyio mrany caegyer BwOpatrbk OHOJOry AN ONpefeseHHA
pasmepoB opraHuaMa? OTHOCHTENBHO JIETKO H3MEPATCA ABa (PryH-
JaMeHTa/bHBIX TPH3HAKA —- Macca H AuHHEHHBle pasMepel, OObIYHO
NMpeZNOYHTAIOT H3MEpPATh Maccy, OJHAKO B pAle cAydaeB oOleHKa
JEHeHHHX pasMepoB Gonee yaobHa, Oonee ocMbiciieHa B Oonee HH-
tdopmarnBHa. Hanee MBI NpHBeAeM HECKOJBKO MPHMEDOB,

B 6oapmuHcTBe cAayuaee, OOHAaKO, BHOOpP JNHHEHHHIX pasMepoB
He Tax Y KB npoct. Kako#h pasmep Hanfojee NToKasaTesNeH mJsd
OLEHKH BeJHuYHHBI opranusmar [Ipofnema ouesmaHa. Hanpumep,
MBI XOTHM CpPaBHHTBb XHpatha M HOcopord. Kak mam HafiTu mogxo-
AAHA AHHeHHBH TOKasaTeab, 4TOOE MOMKHO OnA0 fgenath ofoc-
HOBaHHEIe cpaBHeHus? [lponefypy B3BeIIHBaHHS, KaK H3BecTHO,
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MOXHO NpOH3BecTH ¢ OOJBIION TOYHOCTBIO, He BH3HBaeT HOJb-
IUMX OCAOKHEHHH H OmpedeNeHHE CTPYKTYpH H GOpPME, 3a HCKIIO-
YyeHHEM TEXHMUECKHX TPYAHOCTeli B TeX CAyuasx, KOTAZ ME HMe-
eM [Jel10 C TAKHMH KPYNHHEMH JKHBOTHBIMH, KaK CJOH HJIH KHT,
KpoMe Toro, noHATHe Macchl (YHIAMeHTaNbHO BaXKHO AJIA TaKHX
CYLIECTBEHHHX MOMEHTOB, KAK NPOYHOCTH ONOPHEIX CTPYKTYp (cKke-
JeT), TpeGoBaHHs, NPeNbARISEMHE K MEBILIEYHOH cuCTeMe IpH fe-
peMellcHis, norpefdocTs B mHMEe H T, A. OO6HYHO ¢ NOMOIIBIO
MacChl MOXKHO af€KBATHO OLEHHMTb H ofBEM Tesa, MOCKOJABKY HJOT-
HOCTh TKAHeH TOYTH BCex KHBOTHHX Gausxka k 1,0. Oapmako B us-
BeCTHHX Npefelax XapaKTepHue JuHefiHHe pasMepsl MOIyT GHITh
MOJXORALIMMHA K NOJE3HBIMH NOKa3aTeddMH; 00 3TOM peub NOfiAeT
HHJKe, Koraa Mbl GyZeM olCcyKHAaTh BONPOCH, CBA3aHHLIE C NJaBa-
HueM pHG.

OrpannyeHua MoXHO 0GOHTH, HCMONb3YA HOBYIO KOHCTPYKUHIO

Heckonbko nmpHMepoB ¢ OYEBMAHOCTLIO MOKaXYT HaM, UTO Ompefe-
JeHHHEe pasMep M KOHCTPYKUHA BeAyT K HeHaGeXHuM (GHoJorHuec-
KHM NOCAeLcTBHAM. HanpHmep, miaBaTe ¢ NMOMOLIBIO KIYTHKOE H
pPECHHYeK MOTYT TOJBKC OUeHh MeJKHEe OpranH3Me, a pHOE Hee
NOAB3YIOT HHOH MeXaHM3M M0CTYNaTelbHOro ABHXKeHHS. [lokpriTas
pecHHUKaMH mapaMelvsa 3a 1 ¢ DPONJIWBAET PAcCTOSHHE, BO MHOTO
pas NpeBHIIIRIOLIEE PasMEpH ee Tena, TOTAAa KakK THraHTCKas aKy-
a2, NOKpHTasd pecHHYKaMy, He CMOrIa On CABHHYThCA C MECTa,
Hate Gonee cTporoe oO0bAcCHEHHe, NOYEMy € 3TOH TOUKH 3peHHA
MHKPOOPTaHH3MH H PHOH KHBYT KaK OH B pa3HLIX MHpax, MOryT
32KOHEI THAPOJHHAMHKH,

Eume ogno pasanune MeXAy OYeHb MaJIeHBKMMH H O4eHb §0Jb-
IIHMH OPTaHH3IMAaMH, KOTOpOe NpeicTaBafeTcsi camMo coGol pasy-
MelIAMesl, KacaeTcsl cHabxeHus kuciaoponoM. Ha Kopotkue pac-
cTofnuA AHGPYsHS OCYUIECTRAALTSS GHICTPO, M KHCAODOX JETKO
NPOHHKAET BO BCe 4acTH MHKpoopranusma. Jlnddysua na Goabvine
PAcCTOSHHS OCYLLECTBASETCS MeAJeHHO, H IJIR CHabKeHHA KHCJO0-
POLOM KPYMHBIX XHBOTHHX OAHO# AU(GOY3HH COBeplIERHO HelOCTa-
TouHo, Ans ycuneHHS He cTodb 3(¢peXTHBEOrO mpounecca AHG@Y3HH
noGarisgercss HCNOJb30BaHHe HOBOFO NpPHHUHNA — TPaHCOOpTa KHC-
J0poja MyTeM KOHBEKIHH.

Konsexknds uMeer fosblioe 3HaueHHe He3aBHCHMO OT TOro, Npo-
HCXONHT JH OHa BHYTPH opraHusMa HiaH BHe ero, Korsekuus Bo
BHEIIHell cpede HashbBA€TCH BeHTHIAUMEH, NpHUYeM He BaXKHO, IO-
JYU@eT JIH KMBOTHOE KHCJIOPOA H3 BOIZH HJIH M3 BO3AYXa H HMeeT
A4 oHo Kabpw uaH nerkne, KoHBeRuus KHIKOCTeH BHYTPH opra-
HH3Ma HasSelBaeTCA DUpKynsuHeii. Tawkum obpasoMm, ¢ yBenu-
YeHHEM pasMepOB JKHBOTHHX Npuobperaer 3HaueHHe HOBHIH NpHH-
IIAN — TPAHCAQPT BELIECTB MYTEM KOHRBEKIHH,

2 llmuaT-HAeabces
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Jna nepexauHBaHUs KHAKOCTH BHE HJIM BHYTPH OpPraHuH3Ma He-
o6xoanma sHeprud, YMeHBLWIHTE palboty N0 NepekayHBaHHID XKHA-
KOCTH BHYTPH OprasuaMa MOXKHO NpPH HCMOJB30OBAHHH €LIE OAHOTO
HOBOTO NpHHUMNA. Ecin K XKHUAKOCTH A06aBJNEH AHXATENbHLIH HHT-
MEHT, HalpuMep reMOIVIOOWH MM TeMOLHAHHH, TO €€ CMOCOGHOCTh
NEePEeHOCHTL KHCA0POA yBeauuupaerca npuMmepro B 100 pas. Ipu
3TOM yMeHbILaeTcs HeoOxXoaumblli ofbeM KHAKOCTH, 4TO Ha /iBa
NMOPAAKA CHHKaeT KOJHYECTBO SHEPruH, TpebyeMoH AJs NEepeKadyH-
Bauud, TaxuM o6pa3oM, H B 3TOM CJydae HCHOJL3OBAHHE HOBOH
KOHCTPYKIMH MO3BOJHIO NPEOAONETh ONpeAefeHHEe OrpaHHUeHHS
H, CAeA0BaTeNBHO, MOTeHNHAALHBIE TPEREATCTBHA K YBEJHUEHHIO
pasMepoe opraHuaMa. CopepuiesHo OYEBHAHO, YyTO Ge3 reMoraobH-
Ea U KpoBooGpallleHHs He MOIJIH Obl BOSHHKHYTH KPYNHBIE NMOJABKIK-
Hble MJAEKOMHTAIoNIHe, KAKMMH MBI HX 3HaeM CEerofiHs.

CyiiecTByOT, OAHAKO, ApyrHe crnocobul OHCTPOro TpaHCNOpTa
KHCJA0pO/la BHYTPH OpPraHHM3Ma, H B 3TOM OTHOLIEHHH HaceKOMHEe
NOIWJIH CBOMM He3aBHCHMEM nyTeM. JlocTaska xkuciopofla obecre-
yuBaercs ¥ HUX He MyTeM KOKBGKIHH B JKWIKOCTH, a NmyTeM Rudpdy-
3uK B rasze, J(nIXaTeJlbHAf CHCTEMA HACEKOMBIX COCTOHT H3 Tpydo-
yexk (Tpaxefl), KOTOpDHE NPOHH3RIBAIOT BCE TENO, NMOCKOAbKY KO3~
(HUHeHT AHQPYIHH KHUCACPOAa B Bo3Ayxe npumepro B 10000 pas
fogsbllie, UeM B BOAe, 3Ta CHCTeMa obecrneyHBaeT ZOCTAaTOYHOE cHal-
MeHHe KHcaopojoM OGes noMoillk KpoBH. TeM He MeHee Y MHOTHX
BHICOKONO/IRHKHEIX HACEKOMbLIX YCHIeHHEe BeHTHAALUHH B JHXaTeNb-
HON CHCTEMe JOCTHTaeTcs NyTeM AKTHRHOIC HAKAUHBRAHHA BO3AY-
Xa B [VIaBHHIE CTBOJLI TpaxefHo#l CHCTeMH, T. €, NHyTeM HCHOMAL30-
BaHAA KOHBEKUHH. Jlaxe Taxkoe MeAKOe HACEKOMOe, KakK TJOA0Bas
mymga {(Drosophila), aKTHBHO BEHTHIMPYET TIPYAHHIE CETMEHTH,
yTO0H YCHAMTL cHabXeHHe KHCAOPOAOM MHINI KPHJAbLEB HPH HO-
gete (Weis-Fogh, 1964).

[TockoNbRY V¥ HaceROMEIX KPOBE HE yuacTByeT B TpPaHCIOpTe
KHCJI0pOAa H TOCKONBKY Aubdysus ¢ yBelHueHHeM pacCTosaHus
HIeT Bce MeIJIeHHee, BO3HHKAeT BONpOC, He CBA3AKHL JH Orpanude-
HHA B pasMepax HAaCeKOMEIX ¢ OCOGeHHOCTAMM HX JIHXaTeJbHOH CH-
crembi? He nmoToMy JH BCe HACEKOMBIE HMEKT MENKHe DasMeph?
Hau xe y THOOTETHYCCKOTO CBEPXTHTaHTCKOTC HACeKOMOIQ HanGo-
Jee MyGOKO pacnofioXKeHbie OpraHel Bee XKe MOTMAH  cHaGXKaTbes
LOCTATOYHHIM KOJHYECTBOM KHCIAopoda? Jlpyrie  uJieHHCTOHOTHE,
B 0coGeHHOCTH caMeie KpynHsie kpafwl, 6nBatoT B 1000 pas Goan-
e caMBX KPYMHHX HacexoMmbix. KpaGm  grimart xabpamu, a B
KPOBH Y HHX COAGPXMHTCS NEPEHOCSLIHH KHCJAOPOA HHIMEHT remo-
miaHuH, BmecTe ¢ TeM, OCHOBHIBaAch Ha H3BECTHHIX HaM AaHHLIX,
MOKHO NPennoJg0XKHTh, YTC PasMepb TpaxefHOM CHCTEMH BMOJHE
NOAXOAAT AJAs INepeHOca TasoB, NMOCKOJNBLKY BEHTHJASLHSA KDPYNHEIX
Tpaxell NMPOHCXOAMT aKTHBHO, H NOSTOMY PAacCTOSIHAE, Ha KOTOpOE
AQMKHA MPORCXOAuTh Au{dy3Hd, yMeRbIHALTCH.
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BriTe MOXKeT, CTpOeHHe APYIHX CHCTEM OTrpaHHUHBIET PasMepsl
HaceKoMEIX? DBo3MOMHO, OrpaHudeHHs ONpelefdiOTCa  CTpoe-
HHEM HX TeNa, 4 HMEeHHO CBOMCTBAMH Hapy:KHOrO cKeqeta. Mul
ellle He MOHHJH A0 KCOHNA NPHHIHAE OPraHU3ZHMH TAKOTQ CKeaera,
ONHAKO HEKOTOPHe MOCASICTBHA HAJHYHS HaPYMHOTO CKeJera HOF-
PAHKHYEHEA, HaKJlaIHBaeMble kM, HaM KH3BecTHH (Currey, 1967), Ha-
PYXHHI ckeneT obecHeudBaeT 3allHTY H oOnopy, a tpefoBanyus X
onope B BO3AVILHOIN cpele u B BOAe pa3duvHu, Bee aeficTBHTENB-
HO KPYNHHE UI€HHCTOHOU'HE — BOAHBIE KHBOTHBHE., PeKopicMeR
cpelH HEX — 3T0, NO-BHAHEMOMY, ATOHCKHN kpab-mayk, HJIHHA HOT
Kotoporo AocturaeT 4 M (Schmitt, 1965), ITosxke MH paccMOTpHM
MexaHUUeCKHe CBOMCTB2 CKeJNeTa, a TaKkKe NpeuMyllecTBa H OPpa-
HHYEHNS, ¢BA3AHHEIE ¢ pa3MepaMy Tena,

Topotue

[eoMmerpuueckoe mpeAcTaBaeHHe O NofoGuH BhepBue obpeno Tou-
HEIl cMeica npumepno 2000 ner pasan. B eBknuaosoll reoMmeTpuu
Ba TPeyroJbHHKa MNONOOHE!, €clH OTHOIICHHE COOTBETCTBYIOLIMX
CTOPOH OAMHAKOBO, a COOTBETCTBYIOLIHe YIAK paBHH (pHC. 2.2),
Uersepras TeopeMa EBKiEAa rlacuT, YT0 ecJaH ABA TPeyroJbHAKA
HMEIOT paBHBIE YNibl, TO COOTBETCTBYMOUIHE CTOPOHH IPOHOPUHO-
HaabHe, CnpaBeznuso u ofpaTHoe yTBepaAeHHe, Ecnu cooTser-
CTBYIOLIHE CTOPOHE! NPONOPUHOHANBHE, TG COOTBETCTBYIOLLHE YILJHI
paeHbl, O TakHX TPEYroNbHUKax TFOBODPAT, UTO OHH FeOMETPHUYECKH
noaCOHHL.

B nByx reoMmeTpuueckd NopoGHEIX TpeyroabHukax (puc. 2.2)
ABe COOTBETCTBYKMIME cTOpPOHH L, W L, cBa3saHm Mexay colofi
cAeNyIoIHM 06pasom:

L2=kLL1 U i—2=kL-
1

JIpyrue cooTBeTCTBYIOLIHE CTOPOHE TAKXe CBA3aHHE Mexay cobofi
OTHOLIEHKEM Rz, KOTOpPOE MOIKHO HasBAThb OTHOUleAUuEeM noGobuA.
To ke caMoe cOpaBeniuso W AJA APYFHX NuHeRHHMX NOKasaTenef,
TA4KHX, KaK BLICOTH TPeyroJbHHKOB; OTHOILICHHE BCEX COOTBETCT-
BYIOIIMX LPYT ZPYTY JHHCHHHX BeJHUHH PaBHO £L.

DTH paccy:XKAeHHs OCTaloTcs B cuje H i APYFHX FeoMeTpHYe-
CKH HOJOOHEIX (DHIYp; HX MOMKHO pacOpOCTPaHHTh TaKkikKe H Ha Tpex-
MepHele Tena. JlioOEle COOTBeTCTBYIOLIHE APYr APYrY JHHelHHe
NoKaszaTeAH ABYX TeOMeTpuuecKH NoAo0HHX Ten — O6ydb 370 KyOHl,
nApaMEAB, KOHYCH HJIH TeNfa Gojee cA0KHONH (DOPMEI — UMEIOT Of-
HO H TO e AOCTOSHHOE OTHONIEeHHE,

Teomerpuwecku nodoGuste Tena 4acTO HABEIBAKOT U3OMETpUHEeC-
Kumi, H B menax yhaobGeTBa ME OydeM HOJNB30BAaTBCA STHMH Tep-
MHHAMHE KaK CHHOHHMAME, OTZAaBafl Bce K€ NpeinouYTeHHE TepMH-

ar
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Puc. 22, B uzoMerpHueckHux Tpeyroab- Pre. 2.3, B reoMeTpHUeCKH Mo«

HHEKaX HAH B APYTHX H3OMeTpHYecKHX  AR00HBIX  (H30MeTpPHYECKHX) Te-

¢Hrypax OTHOMIEHHe BCBX COOTBETCTBY- J1aX OTHOIDeHHS B{eX COOTBETLT-

WUIHX APYr APYTY pasMepoB OJMHA- BYOWHX JhHefHHX  pasMepos

KOBO, OJHEAKOBH, A BCE COOTBETCTBYIO-
LHE MOBEPXHOCTH HMEOT MAoLA«
I, KOTOpble OTHOCATCA APYT K
APYrY KaK KBaApaT JHHEANBIX
pasMepos,

HY <H30METPHYECKHII», NOCKOJIbKY OH Kopoue. UTaK, Tepmun «u3o-
MeTpudeckuil» 03HQYAET 4eTKO ONPeCeAcHHOe NOHATUE 2COMETpU-
secxozo nodobus,

PaccMorpuM Tenmeph ABa KyGa pasHHX pasmepoB (pHc. 2.3).
[Tockoabky Bce COOTBETCTBYIOLMHE JAPYT APYLY JHHeHHHE pasMepH
ABYX KyOOB NPONOPHHOHAJNBHE H COOTBETCTBYIOUIHE YIJIB DAaBHE,
3TH fiIBa Ky0a reoMeTpHYECKH NOJOOHM HJH H3OMETPHUHBL,

QaHako WAOWEAM NOBEepXHOCTER ABYX Ky§oB pasiHuarOTCH
MeXKAY cofoil He TaK, KaK HX JHHEMiHHE pasMepH, & KaK KBajpaT
OTHOWLICHHA JHHeMHHX pa3MepoB. ME MOXeM 3anHcath 3TO T2K:

L=k, -L,,
(L)? = ()% (L1).

Toyno T2k XKe OGBeMH ZBYX Ky0OB pPasiHyaldTes NPONOPUHO-
HaJAbHO TpeTheil cTemeHH JWHEAHBIX paaMmepos. Hanpumep, y 6oae-
IWero Mo pasMmepy Ky6a AnuHa pefipa BEBOe NpPEBHINAET TAKOBYIO
menbiero. [laomant nosepxnoctu ero Syaer B 22, T, e B 4 pasa
Gofbllle NAOLIZAH MeHBiero Kyba, a obneM Oyaer B 2%, T. e. B
8 pas Godanlue,

Te e npaBuna NPUMEHHMH K JIOOHM TeoMeTpHYecKd mnopof-
HBIM HJAH H30METpPHYeCKHM TpeXMepHHM TeJlaM, Kakofi 6H HE GhI-
Jaa ux popma. CrefgoBaresbHO, 9TO NPABHJAO NPHMEHHMO H K 06b-
eKTaM TaKO# HempaBUJLHOH (OpMH, KaK XHBOTHBIE; eCAH ABe cO-
6aKu pa3HHX Pa3MepoB AefCTBHTEJBHO H30METPHYHH, HX [OBEpX-
HOCTH H 00BbeMH OyAyT OTHOCHTBCA COOTBETCTBEHHO KK BTOPAas
TPeTha CTENeHH MX JHHeHHEX pasmepoB. DTH OCHOBH TeoMeTpHue-
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CKMX mpefcTaBJeHHil 06 H30OMeTpHH MH MOMKeM 3&IHCaTh ClIenylo-
wHM obpasom:

[oBepxrocTe ~ (#AuHA)* wau S ~ L2, (1)
ObBem ~ (anwHa)® nmu Vo~ L2, {2)
ToeepxnocTe ~ (00BeM)™? uau S ~ V3, {3)

ITocnegnee ypaBHedHe NpPOCTO YTBEPKIAeT, UTO ¢ YyBeJAUYEHH-
eM oObeMa Tela €ro MNOBEPXHOCTh yBeAUUHBAETCA HEe B TOH Ke
ODOMOPIKKE, a Kak ofbeM B CreneHd 2/;. DTOT XOpOIIC H3BECTHLIA
¢hakT oyeHb BaXKeH, H 0 HeM He ciaeAyeT 3abuBaTh.

Brpasum sTO 3/7eMeHTapHOe COOTHOLIEHHE rpaguueckH, Jlas
NPOCTOTH pPACCMOTPHM IVIOUIAAW MOBepiHocTell KyG6OB DPasHRIX
obbemoB (puc. 2.4). Kak Mbl BRAHM, KPHBasi COOTRETCTBYET YypaB-
HeHuy S=6V?/° g Bcero Julib NOBTOPAET CJAOBECHOE YTBEpPKIECHHE
0 TOM, YUTO NJollaAb JOBEPXHOCTH KyOa yBeJHUHBAaeTCH He Tak
GHICTPO, KaK erg of0meM,

Onpago ecqid Mbl pelllM H300pa3uTh rpadHyYecKH Ty e 3aBH-
CHMOCTB, HO € HCHOOJB3OBaHHEM Jorapupmuyeckorg Maciuraba, TO
nonyyuM Apyro#l rpaguk (puc. 2.5). CojaouHas JHHHA HA rpadH-
Ke COOTBETCTBYET JorapHgMuuecKoll {opMe ypaBHeHHH, npHBeiek-

woro sriile, lgS=Igb-=IgV. Jas Ten apyrofi dopms Bennuuna
6 MeHseTcs, HO NPH H30METPHYECKOM H3MEHeHHH Pa3MepoR NOKa-

3aTenb CTeneHH Bcerda GyAeT paBeH 2fs, T. e. 3aBHCHMOCTb IIOBEpX-

HOCTH IBYX H30OMETDHYECKHX Tel OT HX 00BeMOB BHpaXKaeTcs cre-
nenbio 0,67.

BenoMuHMM Teneph, UTO 3aBUCHMOCTL [OBEPXHOCTH H30OMETpHYE-
CKHX Teq OT ofbema, uszobpameHHad rpadHueckH B JorapeE@uuve-

— L5
@ &
1 1
-

Mnowans NosepxHocTd KyGa
[
T
.

0 1 2 3 4 5 5] 7 3
Dowem Kyba
Puc, 2.4, Ecan moCTPOHTh TPabHIECKYI0 SABHCHMOCTb INOMAAH MOBEPXHOCTH KyGa
OT ero 06beMa, TO MONYSHTCA HenHHENHAS 3aBACHMOCTh, STO SHAGHT, 4TO NICIAR
TNOBEpXHOCTH YBEAHIHBACTEA HE NPONOPUHOHANLHO OGDEMy KYGa, a HX OTROWERnE
yMeHBIIAeTCA IO Mepe yBeNHTeHER pasMepos Kyla.
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Pae, 25. Ecan noctpoTh FpadHK 3ABECHMOCTH TJOMIAAH HOBePXHOCTH Kyla aT
ofbeMa B JorapudMuveckoM Macmitalbe, TO MH NOAYIHM NPAMYHIO JHEHIO perpeccHs
¢ nakqgoHoM 0,67, Ecip xe BMecTo 3TOro MOCTPOHTE 33aBHCEMOCTh MAOIIALH TO-
BEPXHOCTH HA eAHEHLY ofbeMa Kyba (WITPHXOBAR MHHHA), TO JIHHHA perpeccud
MOKAXKeT YMEHbIUeHEe OTHOCHTeNbHON MAOMARKE TOREPXHOCTH ¢ YBEJAHUCHHEM pas-
Mepa KyBa. Hawaon wrpuxosoii RuHen cocrasaset —0,33.

cKoM MacmTabe, ecTh npaMas JuHHa ¢ Hakjnorom 0,67 (Haraon
onpeneanercsa xak AyfAx).

Heauline eie pa3 HaNOMHHTBL XOPOILO H3BeCcTHHIN (akT: MeHb-
lIMe TeJa UMEKT O0JAblIHe MIOUajH NOBEPXHOCTH IO OTHOIIEHHIO
K HX o0BeMy, yeMm Gojiee KpyNHHe Tesa Toll ke (opMul, D70 MOXK-
HO BHIDA3UTH OyTeM JleJleHHs ypaBHeHHs (3) Ha V:

S=k.Vos7
_?"}__= b V:;a'-' = k. V0s67-1,0

S -

- = V-0, (4}

¥paeHeHue (4) ecTs BHpaXeHHe BeJHUHHE IJOLIAXH [OBEDPX-
HOCTH Ha eXHHHNY ofbeMa IJs JIOGHX TeOMeTPHYECKH MON0OHBIX
tea. Ecan nmoctpours rpaduk B JoraprpmuueckoM Maclutale, TO
noJyunrea npaMas ¢ HakiaoHoM —0,33, IlpephiBHcTas AuHHA ¢ OT-
PHLATEJLHEM HAKJIOHOM Ha pHC. 2.5 MOKa3hBaeT, 4TO OTHOCHTENb-
Has MAOWAZb IOBEDXHOCTH YMEHbIIaeTcA IPH YBEJHYEHHH 00h-
eMma,

Annomerpuueckoe Hamenenne macwraba (scaling)

Peasibibie OpraHu3sMbl OGLIYHO HE M3OMETPHUHEI, JaiKe ecsd OHH
OpraHu3oBaBN CXOAHHIM ofpasoM. Hanporus, HexoTOpHe mpOMOp-
UHH Y HHX MEHFIOTCH 33KOHOMEpHBIM 06pasoM, M B MOCJEAYIOIIHX
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rJiaBax KHUI'H DPHBOAMTCA MHOTO IIPHMepoB 3T10ro, B Gmonorun Ta-
KO¢ HEeH3OMeTpHuecKoe H3MeHeHMe pasMepoB (scaling) vacro BHa-
3piBAETCA  anJoMeTpuueckuM (oT rped. alloios — pasiuuHHi),
OrpoMHOe YHCIO MOPOJOTHYECKHX M (HM3HONOTMYECKHX MEePeMeH-
HBIX CBA3aHO C pasMepaMu Tela 3aBHCHMOCTbIO, BBIpAXKEHHOH 06-
uield GopMOi aNJoMeTpHYECKHX YDaBHEHHH:

y= a.xb,
lgy=Ilgat-blgx,

2To ypaBHeHHe BHIpaXaeT TO XOPOLIO 3HAKOMOe (HOJOraM Hoaoxe-
HHE, YTO 3aBHCHMOCTh ABYX IepeMeHHBIX, MOCTpOeHHas B Jorapud-
MHYeCKOM Macutafe, pMeer BUE npaMofi AuHHH. C 3THM 06umuM
YDAaBHEHUEM COMIACYETCH MHOMKECTBO OHOJNOTHYECKHX NepeMeHHHX,
CBA3aHHBIX ¢ pasMepaMH Tefla, NPH 3TOM  Ha JIOrapHYMHYECKOM
rpahike nOKazaTeNb CTeeHH OTpaKaeT HAKJOH NpAMoil JHHHHL

IlokasaTeak ¢TeneHH (HAKJOH) MOXET MMETh Da3Hble 3HAUEHHS
¥ OHTbL Kak NOJOXHTENBHBIM, TaK K -OTpHIATeNspHBIM. Koria MH
nokynaeM GJAOKE HJH KapTodeab, TO NJATHM AEHbTH B COOTBET-
CTBHH ¢ KOJAHYECTBOM INIOKYNaeMOro TOBAapa., JTO MpocTas NHpOMop-
[HOHAARHOCTE, OHA IpejcTaBileHa Ha rpadHKe NpAMOH JAHHHEH C
Haknodom 1,0 (puc. 2.6, A). Taxkaa e 3aBHCHMOCTb OGHApPYXHBa-
ercd ¥ Aag ofbeEMa KPOBH ¥ MJEKONETAaiOWEX. KpoBb cocTaBaser
HNOCTOAHHYIO JONK Macchl Tefna, H 4YeM {oJblie HHBOTHOE, TeM
foNbllle Y HETO KPOBH.

Kak 6BMI0 MOKa3aHO panblue, CKEJeT KPYNHOTO XHBOTHOTQ OT-
HOCHTEJABHO TsKenee, YeMm Meakoro, C yBeqHUYEHHEM Da3sMepoB
CKeJieT YBeJAHYMBAETCS He TNPONODIHOHAJNBHO  YBEJHUYEHHIO MACCH
Tena, a Owictpee (pume. 2.6, 5). 370 BHpamkaeTci B Hak/AQHe MNps-
Moit, KOTOpHIH Mg RaHHodl GyHKUuK npesbunaer 1,0,

Ecnu 3aBHcEMafd NepeMeHHad YBelHUHBAaeTcAd MelJieHHee, YeM
370 GbW1o OH [IPH NPAMO# IPONODPIHOHAJLHOCTH, TO HAKJIOH JIHHHH
perpeccun Gyaer mensuie 1,0. Xopollo M3BecTHHIi npHMep — UH-
TEHCHBHOCTb MeTafoau3Ma, KOTOpas pacTeT ¢ YBEJHUEHHEM pasme-
POB Teja, HO MeIJeHHee, UeM 3TO CNef0Baj0 Obl NPH APAMON Npo-
NOPHHOHAJLHOH 3aBHCHMOCTH. B 3TOM KOHKpETHOM Cllydae HAKJOH
AuBUY perpeccru cocrasaser 0,75 (puc. 2.6, B).

Ecan MbB BO3bMeM BQJIHYHHY, KOTOpasg He MEHSETCA ¢ pasMepa-
MU Tenaa, TC HAaKJAOH Gyder pased Hyaw (puc. 2.6,7). Hanpumep,

! PazHpie aBTOPH MCIONb3CBAJH B AMJOMETPHUECKHX YPABHEEHAX LI DAA pas-
HHX cuMBoaoB. Hanpumep, nokasartenb crenexH ofosHauanu uepez a, b, e, &, n,
5, %, @, p u y. Hexotoprle H3 3THX 0603HaYeHH He HMeIOT CMEICHA, TOCKOABKY
moKazaTeakr CTeNMEHH He €CTh HH KoHeranta (&), HH HezaBHCHMAs UepeMeH-
Has (x)., B coBpeMeHHOH AMTepaTyDe NOKasaTeAb CTeNeHH OOHYHO 0G03HANAIT
cHMBOAOM b, H B KHHCE HCIONB3YeTCA HMEEHO 3TO 0003HadeHHe, B cROMX pan-
HHX pafoTax Ha 3Ty TeMy A 0f03Hauan ROKA3aTeNb CTEMeHH CHMBOJAOM o
{Schmidi-Nielsen, 1970, 1975a}, ornaxe tenepb 0SEINHO HCMOALIYIO &.
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Puc, 2.6, Jlunan perpeccdn s PasHHX NOKazaTesefl CTEAeHd B YPAaBREHHH y=ax*
HMeOT pajHhble HAKJIOHH B 3aBHCHMOCTH OT geauunis! b, HagkmoB & moxer cBpae-
TEARCTBGEATE O UPONOPLUHAOHAMBHOCTH, HO 9acTo 3aKOHOMEPHEM 06p830M QTHJO0-
uReTca 0T NPofllopLHoHaALHOCTH. Bre TpadHKH NocTpoeHs! B JIOrapHAMHIECKOM
MacmraGe, A, CTOHMOCTE A0A0K YBeJHYHBASTCA NPOIOPUHOMAABHO KOAHYECTBY
KynAeRRuX AGMOK; ofbeM KDOBH ¥ MICKONNTAIOWIMX IPORNOPUHOHAARH pPa3Mepy
teda (b=1,0). 5, CrelleT MAeKONHTAWOWHX YBEAHIHBASTCA He MPONOPLHOHAVIBHO
pasMepy Tena, a Ouctpee (b=1,08). B, HurtencusHocth ofMeRa BeUlecTB yBeJAHTH-
BaeTCA NpH YBeMHUERHH DASMEpOE Tefla, Bo MeldeHHee, YeM NPH NpONOpUHOHAAL-
Hoft zasncuMoctH (b=0,75). I'. O6vem spuTpounToB (reMaToKpHT) ¥ BeeX MAeKo-
MHTAIOWHX He 3ABHCHT OT pasMepoB teqaa (b=0). A. Uncao cepieuHHX cokpanie-
HAfl B 1 MHH CHEX4eTCA IIPH YBENHYCHHH Da3MEpOE TeNa; HAKJOH JHHHH PerpeccHs
OTpHUATeNBHHA (b=—025).

KOHLUEHTpPAINA reMOrIofHHA B KDOBH OJHHAKOBA ¥ BCEX MJEKONH-
taloiunx. HaGaopawuuecs OTKAOHEHHS OT cpenHeil. He CBSA3aHE
¢ paaMepaMH TeJsa.

CymecTByOT (QYHKUHH, KOTOpHE YMeHBIIAKTCA NPH  yBeauye-
HUH Pa3MepoB TeJaa, 4TO JaeT OTPHUATENbHHI HAKIAOH AHHHH per-
peccud. K HHEM OTHOCHTCA YacTOTa CepAEYHBIX COKpaleHui. ¥ cao-
Ha 4acTOTa CePAEYHBIX COKpalleHHHT MoxeT OuTh 25—30 ynapos
B MHHYTY, TOTA2 KaK y MBINIH — HECKOJbKO coTeH. B neaom y mae-
KONMUTAWIIUX TACTOTA CEPACYHHX COKPAIUEGHHH NpH YBEAHUeHHR
Pa3sMepoB Tena CHHXKAETC M JHHHUA DErpeccHH MMEeT OTpHUATeb-
weifi Haknon —0,25 (puc, 2.6, ).

Bce rpaduku ma pHe, 2.6 mocTpoeHml B J0rapHOMHUECKOM Mac-
wmTafe H AHHHH PErpeccHy NPEACTABAAKT co00d NpsAMEIe (KakuMmu
OHH H JOMKHH OHITb, KOTAA BHIPAXaioT Jorapudmuueckue QpyHk-
pru}, MHrepecHo cpaBHATE ABa rpaduka ofnofi K TOf xe ¢yHK-
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Puc. 2.7. Echm rpadHKR CTemeHHRX OYEKUHA [OOCTPCHTL B JHHeHHOM Mac-
mrabe, 10 OHM GYAYT CHABEO pasnwyqaTocd. ECAH xe nocTpoenHe npoBecT# 8 Jo-
rapHmuHIeckoM Macmrafe, TO NOAYYAIOTCA CXOAHbIe RpsMbte JHHHH, Chezyer or-
MeTHTb, YTO SBHO He(ONbINHEe PaaAHYyHA B HaRAOHaX ABYX JHEHA pPerpeccHd B
JorapuMHuYecKoM Maclitabe MOryT B 9HCIOBOM- BHPAMCHHH OHTb O9eHb Cyllie-
CTBEHHBIME.

LIHH, MOCTPOEHHBIX B apupMeTHHECKOM H B JOTapuMuYecKOM Mac-
mrafiax, Ha puc., 2.7 nokazanul §yHKIMH C MOKasaTeqsiMH CTeme-
uu, pasHeiMu 1,0 u 0,75, B nepeoM cayyae npAMas JHHHA [OAYYE-
eTcsl TOALKO TIpE Hakjdone, paeHoM 1,0, u pasnHune MexJy JWHMA-
MH OueHb Beauko, Korfga rpadukd Tex ke QyHKUHHA CTPOATCA B
JorapEMHYecKOM MacliTa®e, NMOAY4alOTCsl NpAMbie NHHHK  (pPHC.
2.7), nmoutH He OTAHUalOlMecs Apyr OT Apyra. Caelyer oGsza-
TeJbHO MOMHHTH TO, UTO HeGOAblIME Pa3NHYHA B NOKa3aTeNsix CcTe-
NEeHH OKA3HBAKTCA BeCchbMa 3HAYUTCABERIMH B apH(pMeTHUCCKOM
BHIpa:KeHHH.

PaamepHocTH

HeloronoscKas MexaHHKa oneprpyeT (yHIaMeHTaJBHEIMA NOBSTHA-
MH MacChl, JAWHE W BpeMeHd. Mx moxkHo ofosHauute Rak M, L
u T. BaxHo oTMeTHTB, UTG OHH He CBH3aHH ¢ peafbHLIMH YHCRa-
mu. CumBon L oGo03HauaeT DasMepHOCTh AJNHHLI BHE 3aBHCHMOCTH
OT YHCAA MAM eAMHHN. BMecTe c TeM jpaHHOE paccTOsiEHe ecTh $H-
suyeckas BeJHUHHAZ H BHIpAKaeTcA ONpefieieBHHM  UYHCJAeHHBIM
3H3ueHHeM B ONMpPejefeHHEIX €JHHHIAX, _

CHMBOAH PasMepPHOCTH NPeACTARAAWT cofol MPOCTOf, HO BaMK-
HEI MaTeMaTHuecKHH #A3BK, C HHMHE MOKHO MaHHNyJHPOBaTh MO
ONpeAeCHHEIM [PABHIAAM, NPHUIEM caMOe IVaBHOEe 3aKAKYaeTcd B
TOM, YTO HCMOMb3YKOT HX TOJABKO B ONEpalEsX YMHOXKEHHS U Jele-
HHs, HO He CJIOXEHHS M BhIUHTaHHA. BaxXEOe NPHUMEHEHHE CHMBO-
JIOB Pa3MepHOCTH — 3TO ONepallHH, NOJYUYHBILHe HA3BaHHE aHaIH3a
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pasMepHOCTell M HMeIOIlHe OrpOMHOe 3HAauYeGEHe B HHXKEHEDHH, HO
NOKa Malo HCNoJdb3yeMble B OHOJMOTHE,

B nmaHnOM KOHTEKCTE CTOMT BCHOMHHTH CJA0Ba (u3HKa
I1. B. Bpunxmena: «Cnefyer ocofeHHO OTMETHTB, MTO Pe3yJbTATHl
aHaJu3a pasMepHOCTel HENb3N OCMALICJAEHHO NPHMEBAThL K CHCTe-
Me, (pyHmaMeHTaJbHBIE 3aKOHbB KOTOpPOH He c(OpMyJHpOBAHHL! B
dropMe, He3aBHCHMOHA OT BeJHYHHH (PYHAaMeHTAAbHBIX EAMHMIL
Hanpumep, ananus pasmepHROCTEH HeNb3s NPHMEHATh K Pe3ylbTa-
TaM MHOTHX OHOJNIOTHYECKHX H3MepeHHH, XOTH Kak ONHcaHHe sBjie-
HHi OHH MOryT OHTE COBEPIICHHO OSOCHOBARHEIMH ¢ TOYKH 3pPEHHA
dusukH. [lo-BMAMMOMY, B HacTosllee BpeMsi OHOJOrHYECKHe sIBJe-
HHS MOXKHO IIOJIHOCTHI) ONHCATh YPABHEHHRME TOMBKO ¢ MOMOLILI)
Takoro KOJHYecTBa PA3MEPHEIX KOHCTAHT, CKOJNBKO HMeeTcs (H3H-
YeCKHX MEPeMeHHHX, B 3ToM csyuae, KaK MEl BHJeJH, aHalH3 pa3-
MeprocTelt HeuHgopMatTuBen» (P. W. Bridgman, 1937, c¢. 53).

OnHO H3 CYUleCTBeHHBIX NMPAaBHA HCHONB3OBAHMA pasMepHocTedl
COCTOHT B TOM, YTO YpaBHEHHA AOJKHE GEITh OLHOPOAHEIMH, HJH
COTJIACOBAHHBIMH IO pasMepHOCTAM. 2To mnpasunc 150 ser Hasan
cpopmyaupoBan Pypbe, HO BaXKEHMH CJEACTBHAMH H3 HETO HacTO
npenebperaior.

PaccMOoTpHM, KaX 3TO OTHOCHTCS K XOPOLIO H3BeCTHOMY ypaB-
Henuio Ilyasefina, ONHCEIBAWILEMY TOTOK KHIAKOCTH uepe3 UUJIHHA-
pHuecKyo TpyOKy:
npPri
Sy

3aeck HCNOAB30BAHH Clefyollie 0003HAUeHHH H DPA3MEepHOCTH
(cMm. mpunoxenue J):

0 —TJIOTHOCTE ufkoctd ML™3

P — pasnocts gapnennti ML-1T-2
r — paguyc Tpybku L

1| — BASKOCTh MKHAKOCTH ML1T-1
I — pomna TpyGku L.

IMogcTanoBKa pasMepHOCTel Kaxzofl U3 NepeMEeHHHIX B ypaBHeHue
naet Cﬂeﬂylﬂlﬂ,ee BHP&}KEHHE:

(ML) (MLAT8.(L4) 2o,

Ty = MT

CKOpoCTb TIOTOKA ==

Pasmeprocts ypaBHenus [lyasedua cBoAHTcH, TakEM 0GpasoM,
K OTHOLIEHHID MAacCH KO BPeMeHH, T. €, CKOPOCTh NOTOKa BHIpaXKa-
eTcsl KAaK MAaCCa KUAKOCTH B eIMHHIY BpeMeHH. DTC NOKA3HBAaerT,
YTO ypaBHeH¥e ORHOPOJHO N[O PAIMEPHOCTH H 4YTO JiBE€ KOHCTAHTH
ypaBHeHHS ® H 8 ABAAWOTCA, CJAEZOBaTenbHO, OCe3pasMepHHIMA H,
KpOMe TOro, 9TO 370 YPABHEHHe cnpaBeffuBo Ijd Jwbofi ajexsat-
HOfl CHCTeMBl eHHHIL,
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Hnoraa ypasrenne Ilyazefina npeacTasaaioT Tak:

apPré
CKOpOCTb NOTOKA = o

3710 OoTJHUaeTCA OT (OPMBEI, KOTOPYIO Mbl HCIOAB3OBANH BHIUE H
KOTOpasfi, KAK Mbl OOHapyXWJH, NpaBHJbLHA B OTHOLUICHHM pasMep-
HocTH. DBuITb MoXer, sTa BTOpas ¢opMa ypaBHeHHs HeBepHa?
IIpoBepka faeT caefylOIIui pe3yJabTarT:

(ML1T-%). (L9) = 13T
(ML= (L) )

Teneps MBI BHAMM, YTO 3TO YpaBHeHHE HMeeT Pa3MEPHOCThL 00D~
€Ma B ¢ZHHHLY BpPCMCHH, T, €. TOXKE BHpa:KaeT CKOPOCTH IOTOKA.
CpaBHeHle 5THX ABYX YPaBHeHHI HOKa3niBaeT, YTO EQ BTOPOM OT-
CYTCTBYeT BEJAMYMHA IIOTHOCTH XKHAKOCTK (p}. Takum oGpasom,
aHakH3 pasMepHOCTeHd NmokasaJd, 4To o0a yPaBHEHHA ABJAIOTCH Tpa-
BUJIBHEIMH C TOUKH 3DeHMS pasMepHoOcTell, ¥ No3BOAHA OHCTpO 06-
HAPYXKHTE, B 4Y€M COCTOHT pasjHyue MEXAYy HHMHL

GeapasmepHble BeJHYMHBI

Hekoroprie Bemuuu#n Be HMeioT pasmepHocTH. HauGoaee oueBHA-
Has Ge3pa3MepHasl BENHYHHA — 5TO OTHOWICHHE ABYX (DHIHYECKHX
BeJUYHH OAHOTO poRa. Hampumep, Mnl onpezeaseM OTHOIUEHHE
MJIMHHOH | KOPOTKOH CTOPOH 5TOH CTPAHHUH W OfHAPYXKHBaeM, uTo
oHO paBHO 1,5, 370 U0 — OTHOWCHHE OBYX BEIHUNH OZHOH pa3-
MEpPHOCTH RJAMHH, H OHO Oe3pa3MepHo. OTHOLIEHHe He 3AaBHCHT OT
Brifopa €AMHUIL H3MepeHHs — OyAb 5TO0 MHJIJHMETDPH, CAHTHMETPH
HAH AIoBME (HOo ofe BeNHYHHHE JAOJUKHBEL GBITh BEIPAXKEHH B OJHHX
U Tex e eXHHHIIAX),

JApyrue npuMepnl BeJHUHH, He HMEIOIIHX pPa3MepHOCTH, — 3TO
MexaHuueckoe HanpsixeHue (strain) u xosdéhuuneHT TpeHus. Me-
XaHWUECKO® HANpPSIKeHHe — BTO OTHOLIGHHE M3MEHEHHH BEJIHUHHE K
obuleMy 3HAUeHNIO BEJHUMHE,, B KOTOPOH STO M3MeHeHue IPOH3O0IL-
a0, KospduuueHt TpeHHS — 370 OTHOIIeHMe CHJE, HeoGXOHuMOH
LA nepeMelieHHs ONHON NOBePXHOCTH  OTHOCHTENBHO APYrofi, K
CHJIC, TMPHXKHMAIOWEH 5TH MOBEPXHOCTH ApYr K Apyry. O6e sth
BEIHYHHB Ge3pasMepHbI?,

I OrMmeruM, uro pasmepuocT® M, L 0 T He cregyer aBcomoTHIHpOBaTh, B Hie-
HepHOl MpakTHKe B KadecTBe DYHASMEHTAARHOH Pa3sMePHOCTH HCNOABIYETCA CH-
na, KOTOPas BMecTe ¢ AJMHHOA H BpeMeneM maer cucreMy FLT. B s70il cHcTeMe
cuna=F, macca=FL-!T? paGotra=FL, Mowgocte=FLT-! u 1. 8, D10 MOMHO
CPABHHT: ¢ pasMepHOCcTAMH cheteMuml MLT, npusegenHmMn B npHaomenun [,
BespasMepHue OTHOIleHHN ONHCAHHOTO 37ech THOA HMET Te #e MaTeMaTHye-
CKHe C¢BOfiCTBA, UTC H CHMBOJAH PA3MEDHOCTEH: HX MOMHO YMHOMATE H HENHTDL,
HO HeJb3A CKAARLIBATL HAH BHYHTATE,

L]
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B rugpoaHHaMuke 1acTO HCHOOMAB3yeTcs OespasMepHoe OTHOLUeE-
HHe — yHeao PeiiHoAbAca, #BAAKLICECH OTHOWIEHHEeM MeMAy cHMa-
MU HHepUuM H BaAskocTH. O 3HaweHuH wuucaa PefiHoabiaca pedb
nofileT B NOCAEAYIOIMX TJaBax, H 3fech MH 3TOTQ KacarbCd HE
Gynem.

Byzner mosesHo, OZHAKO, KpaTKO KOCHYTBCS HECKOJbKHX Ges-
pPa3MepHHIX OTHOLIEHHH, KOTODhie XapaKTepH3YIOT TelA0 MAEKOHHTa-
omux. Paccmorpum npumep: HaGAIOfeHHd MOKA3aJdH, YTO cepile
MJAeKOIHTAIOWHX B HeJ0M ¢ onpeledeHHLIM AONYCKOM Ha H3MeHYH-
BoeTh coctaBadger 0,6% wmaccw Tena, a 0GBEM KPOBH Y MJEKOMHTA-
wuwHx cocraaser 5% maccw Tena, Hamumuem ofa 3THX yTBEpXK-
AeHWA B BHJE YDaBHEHH

'Mcepnua M Tena = 0: 006,
Mypons : Myana = 0,05,

ITockoneky ofe BeJHUYHHBl — MacCy CepAla H MAacCy KPOBH— MuI
OTHOCHM K Macce TeJa, TO OHH JOMKHB OHThH CBA3AHE H MEKAY
co60f, MO3TOMY ME MOXEM HAMHCATD

Myposn — 0,05
Meeppua 0,006

drte ypaBHEHHe YTBepiKHaeT, uTO Macca KpoBH (HaH, uTo yAoGHee,
ee 06LeM) ¥ MIEKONHTAKUHX B BOCeMb pas GOJblIe MacChl cepn-
ua {uau ero o6bema). [lonyuenHoe Hamyu coorHolleHHe (OT KOTO-
poro MoryT OHITh OTKJAOHEHHS) ONHCHBAaeT OObEM KDOBH H pasMe-
PH CepAlla ¥ MJAEKONHTAKIIHX H B O6LIEM NPHMEHUMO K MEBOTHHM
¢ MoOEIMA pasMepamu Tela— 6yAb TO MHIUIL HAH CJIOH.

B caepymoumell riase MH paccMOTPHM JPYyrue IOpHMeps asliio-
METPUUECKHX YPABHeHHIH W MX HCOOAB30BAHHA B KauecTBE MPOCTHIX
NIPHEMOB BHIpAXKEHHA B3aHMOCBsI3eH Pa3sMepoB.

=8,3.



3. Hcnoab3oBanue aloMeTpuH

BronoruuecKoe aHaueHue H CTATHCTHYECKAA 3HAUHMOCTh

AnnoMeTpyueckue ypaBHeHHS, BEIBEIEHHBIE COOTBETCTBYIOUMIHM 06-
pasoM (HAH TeopeTHYecKHe AHHWH perpeccHu), ofBITHO COMPOBOXK-
pawrea cratHeTHueckol ofpafoTkol, KoTopas faeT HHBPOPMALHID
O 3HAYUMOCTH H JOBEPHTeNBHEIX rparuuax. Taxkas ofpadoTka He-
06x0AuMa, NOCKOAbKY MBI HE MOMKeM H0AaraThCs Ha CYOHeKTHBHYIO
OLEHKY AOCTOBEPHOCTH TeX WJH HUHBIX NAHEBIX,

B annomerpudeckoM ypaBHREHHH y=ax® (UNH B COOTBETCTBYIO-
mel JIMHHH PerpeccHy) HMeWTCA ABA BAXKHBIX UHCNOBHX DJeMeH-
Ta: KOsPPuyuenT nponopyuoHaAbHOCTY ¢ (KOTOPHIE  34BHCHT OT
Boifopa e€ZMHHIL H3MEDEHHA) K noxasaresb creneni b (KoTophif
onpejenseT HAKMOH JHHHH perpeccuu). 9TH ABa sJeMeHTa ypaBHe-
KHfA HMEIT PAasJHYHNOe 3HAYeHHEe H OTBEUAlOT HA PasHLie BOMNPOCTH.

KosdpuluueHT npomopuHOHANLHOCTH, B YACTHOCTH, MOMHO HC-
N0JIB30BAThL NPH OTBETE HA BONPOL: NEHCTBHTENBHO JIH ¥ CYMUATHIX
B IeJIOM HHTEHCHBHOCTE MeTaboAM3Ma HUiKe, ueM Y NIANEHTAPHHX
{(eM. ¢. 72)? B ypaBHeHHSAX HHTEHCHBHOCTH MeralousMa AJIs 3THX
ABYX TPYHHA TNOKAa3aTeJH CTeNeAH OAHHAKOBH, NMOSTOMY MBI MOKEM
CPaBHHBATh HEMOCPEACTEEHHO KO3(Q@HUHEHTH nRpOoIopUHOHANBHO-
CTH. ¥ cyMuaTHIX OH HMKe. 3T0 3HAUHT, 4YTO y CYMYaTHIX Kak
IPYONB HETEHCHBHOCTL MeTaloJaH3Ma HHXKe, UeM Y MJIAlleHTapHHIX,
BMecre ¢ TeM onmHakoBBII MOKa3aTeah CTENeHH B STUX YPABHEHH-
AX CBHIETEALCTBYET O TOM, UTO H ¥ CYMYATHX, H ¥ NJaieHTapHHX
MJGKOMHTAIOIHX ¢ H3MeHeHHeM pa3MepoB Teaa HHTEHCHBHOETh
MeTabosnu3aMa H3MEHHeTCHd OJHHAKOBO. 3TO NO3BOJAET INPefnoo-
KHUTB, UTO OJHH H TE e NPHHIKHUB ONpPefefsiiof 3aBHCHMOCTBH
HHTEHCHBHOCTH MeTadonu3Ma OT pasMepoB Tesla JKHBOTHOTO B 3THX
ABYX CHCTeMAaTHYeCKHX rpymnnax (xoTa koa(duuHeHT yKa3bBaer,
4YTO YPOBHH MeTafoaH3Ma ¥ HHX pPaslHyalnTes).

DTOT NpHMep BHYIIAET YBEPEHHOCTb, WYTO HAUIM 3aKAKHYEHHSA
ofocuoranru. IlpaBpa, 4TOOH pellnTb, SBAAETCA JH pasiHuHe
MEXJLY ABYMA UYHCAAMH 3HAUHMEIM HAH CAYUANUHEIM, HeoOXoAHMA
craTHcTHYecKas ofpafoTka, B 3aBHCHMOCTH OT LeAH, AAf KOTODOi
MBI HCNOJb3YEM YpaBHEHHA, MeTOAH CTATHCTHUeCKo# 0o6pafoTkn
MOTYT MEHAIThCS, HO OOLIMHO MH CTPeMHMCH BEISICHHTH AOBEPHTENb-
Hetfi HHTepBAJ IaA KoshHLHeHETa 4 H MokazaTeas CTeleHH b,
KoTophie Oonee HEQOPMAaTHBEH, 4eM X09(P@HUHEHTH KOPPesALHH,
Oanako, yCTAHOBHB CTATHCTHYECKYIO 3HAUHMOCTb, MBI AOJKHB Da-
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306paThed, B YeM Pa3HHIA MEXJAY CTATHCTHYECKON 3HAYHMOCTHIO H
GHOJIOTHYECKHM 3HAYCHHEM.

HonyctuM, YTO MH, HCIOAb30BaB COOTBETCTBYIOUIAN CTATHCTH-
yeCcKul anmapaT, NOJAYYHIM YPaBHEHHE WJH JHHHIO DErpeccHH, Ko-
shdHIHeHT KOppeNsAiny, CTaHAapTHOE OTKJIQOHEHHe, AOBepHTeNLHLIH
uHTepBaJ H T. 4. CaejyeT oTiaBath cefe OTYET, UTO NOAYHEHHbBIE
crarucTudeckue rnokasareasy npedcrasastor cobold He Gonree deM
onucanue rawezo marepuasq. Utobel OUCHHTE HX OGHOJOTHYECKOE
3HaYyeHWe, HeoGXOAHMO YUeCTh, KaK OHIIH CofipaHH >MIOHPHYECKHE
Aaudue, Y 3jech BaxHYIO posib npHoGperaloT Asa (axtopa. [ep-
Bolll — 3T0 OIIHOKH HM3MepeHHs, KOTOPBle MOTYT OHThL CJAyuadHBIMH
HJIH CHCTEMATUYECKHMH, H BTODOi ~— CHOCO6 NONYYeHHH JAHHHIX,
Ranpumep moa6op XHUBOTHHIX, ¢ KOTOPHMH MH pabotanu. Omubku
H3MEepPEeHHA MOryT GHITH CAMEIMH Pa3HBIMH — OT OWHGOK BO BpeMsd
H3MepPEHRA A0 KakHX YrojHo rpyGux ommnbokr. Cofupasa matepuad,
MH 49aCTO HCAOJb3yeM TeX XKHBOTHMX, KOTOpHE¢ HMEIOTCH B Halueh
Aaf0opaTOPHH HJH KOTOPLIX JIerie MoJAy4HTh.

B cBonx paHHHX HCC/EHOBAaHHAX SABHCHMOCTH HHETEHCHBHOCTH
MmeTabonu3Ma y MJAEKONHTAIOUIMX OT pasMepoB Tena Kaeitbep n
Bpoan (Kleiber, Brody) ncmoassoBann KOpos, Jolajefi, cBHHeil,
KO3, OBell, T. €. TOJbKO AOMaUIHHX JKHBOTHBHIX, 4 OHH BPAA JH MO-
FYT NPeACT4BJAATh MJCKOMNHTAIOWMX B menoM. B stom cayuae aer-
KO COBEPUIHTE METOHHYECKYI0 OWHOKY, OT KOTOpPOH HHKaKOH CTa-
THCTHUECKON 06paGoTkofi H3GaBHTbeA HeNb3fA., YBeJHYeHHE HHCNA
H3MepeHHH A NOBHUIEHHA CTATHCTHYECKOH 3HAUHMOCTH H CyXe-
HHUs JOBEPHTEJIEHOTO HHTEPBaJla cOBCeM He 0643aTebHO NMOMOXeT
NPOSICHUTE GHOJOTRYCCKOE 3HAUCHHE.

STOT BHIBOA OUYEHb BaXeH: BHICOKAas CTeleHb CTATHCTHYCCKOM
3RAaYNMOCTH elllé He YKa3hiBaeT Ha CTOJb jKe Goabilioe GnoJsiormde-
CKOe 3HaYeHHe NONYYCHHOro pesy/bTara,

AJHOMETPHUECKHH CHTHANM

OGpatumca k pue. 6.1 o708t kHUrn. OcHoBHas HMHpOpMaUHA, KOTO-
pas 3aknwueHa B n3aoOpaxeHHON Ha rpadMKe JHHHH perpecchm,
HasbBaeTcs ciedo4, B maHHOM caydyae 5TOT CHFHaJ 03Hayaer, yTo
HHTEHCHBHOCTh NOTPeGJICHHS] KHCJIOPOAA Y MJAEKOMHTAIIIHX BO3pa-
CTaeT Kaxk pasMep Tedaa B creneHd 0,75, DT10T ajnomerpmdeckuit
CUrHAJ 3akJI04eH B NEPBHYHON HHQOPMALHH M MOXKET OAHHAKOBO
XOpOLIO BHpaxaTbCH N rpadukoM, H JorapupMHYECKHM ypaBHe-
HHeM.

Mpr 3HaeM, 4TO HH OJHO €JHHHYHOe HaGJIOJEHHE He JOXHTCA
Ha JIHEHIO perpeccHd §es GOJBIIMX HAH MEHBIUMX OTKAOHEHHH, 3Ta
JMHHUS NpeACTaBJAseT cofofl cTaTHCTHUecKH HauGosee BepoOATHOE
reoMeTpHUECKOe MecTo TOUEK B c/yuae, ecAH MH DPELIMJAH NOCTpO-
HTb JHHHK) PErpeccud 1O JIoraprpiMHYecKMM moKazaTenam. Owua
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CTPOHTCH Ha OCHOBe JOTapHMHUECKH NpeAcTABJeHHHX HCXOAHEX
HaHHBX. 3710 O0buHEIEH ¢Hocol O8pabOTKM  YHCAOBHX AAHHEX B
6uonorud. Jlis TaKOH NPAKTHKH HMeeTcsl BECKOE TeOPeTHUeCKoe
000CHOBaHHe, B YHTATENAM, KOTOphe XOTAT O3HAKOMHTBCA ¢ Mare-
MATHYECKHM anmapaToM 3TOH NPOUEefypsl, MH DEKOMEHAyeM CJedy-
jomue padore: Zar, 1968; Lasiewski, Dawson, 1969; Smith, 1980;
Zerbe et al., 1982 u ap.

Korgma ™Mbl paccUHTHIBaeM JHHeiHYID perpeccHio, Mu NPHHUMAa-
eM QlnpejeseHHOe pellleHHe ¥ RO3TOMY JOJMKHE  CKa3athk cele:
«Ecau MBI pEIMHJH CTPOHTH JHHEHHYH perpeccuio B Jjiorapudmuie-
CKOM MacmiTate, ee MB H NOJAYYHM, H 3TO BCETO JHIUB COOTBETCTBY-
IOUIHf anmapaT CTATHCTHKH». 3TO BaXXHO, MOCKOJBKY aAjd0oMeTpH-
yecKHe ypaBHeHHS HMJH TEopeTHUeCKHe JIRHHH perpeccHd He fojee
9eM ONHCAHHA CEPHH PMIHUPHUSCKHX THCJIOBHX JAHHEX,

BTODH‘[HHE CHrHaJaB

TlpeanonoxuM, uTo HeKOTOpoe HabalofeHHE CYIeCTBeHHO OTKJIOHA-
eTcfl OT TOTO, YTO MEl CYHTAeM ZOCTOBEPHEIM SHAUCHHEM PerpeccCHH.
BozHuKaer Bompoc, NMPHHAMIECKHT JH 3TO HalJIOOeHHEe K KaTero-
prH (axkToR (MMM K NONYJALHH), ¢ KOTOpol, Kak MH TNoJaraeM,
Mol uMeeMm neno? PacemorpuM euie oau npHmep. Msepcen (Iver-
sen, 1972} coo0wWHA, 9TO Yy JacKH HHTEHCHBHOCTL MeTaGOJH3Ma
HOYTH B jBa pasa BHIIe, YeM MOXEC Obo 6B 0XHAATH AAA MJE-
KONMUTAIOIero Takux pasmepo, JlonycTuM, uTO 3[eCk HeT OLIHOOK
B onpedeNeHHAX, BOACHeTAX W T. A. H 9TO Yy JNacKH HaGuaojaercs
HOCTOSIHHOE OTKJIOHEHHE OT aJlIOMeTPHUECKOr0 YDaBHEHHS AJA MJe-
KonuTawuiex. Toraa 3Te OTKACHEHHE — STOPUHHbLL CH2HAA, KOTO-
pblil YKa3plBaeT HA TO, YTO MHTEHCHBHOCTH MeTafOJNH3Ma y JacKH
OTKJOHACTCA 0T OOILEro ajJOMETPHHYECKOTO CHTHaJa, ONHCHBAK-
HIero HHTEHCHBHOCTh MeTabOJMH3MAa ¥ MJIEKONHTAIOIIMX B ILeJIOM.
OHo #He BBI3BIBAET YAHBJEHHA Yy GHOJOra, 3HaKOMOIO ¢ HEPBO3HO-
CTBI0 NACOK, TOYHO TaK e OH He OHJ Ob yAHMBJIRH, OGHapyKHB,
YTO Y JEHHBLA RHTEHCHBHOCTE MeTafONH3MA HHNE TEOPeTHUECKH
OXHIaeMOH,

MR OOAMHH He TOJBKO PellHTh, YeM HABJAACTCA JaHHOe OTKIO-
HCHRE — CAYUAHHOCTBIO HJIH BTODHYHEIM  CHTHAJIOM, — Mhl TaKMKe
JOJIKHBL OTBETHTh Ha TPYAHHIN BONPOC — BKJAKYATH JH TaKHe OT-
KJNOHEHHs1 B 00Ul pacueT perpeccu. BeposTHO, ec/im KHBOTHEIE
B Haleil BHIOOPKE AOCTATOYHO Pa3sHOOODA3HBI, OTKIOHEHHS BBEPX H
BHH3 He OyAYyT cepbe3HO HCKa)KaTh CUTHaN, cofeprKauniica B 06-
IleM ONMHCAHHM aJIJIOMeTPHUECKHX COOTHOWeHHH. OAHAKO, eClH ¥
Hac GoJablloe YACAO AAHHEIX COCPEAOTOYEHO HO OAHY CTOPOHY JH-
HHM pEerpeccHd M JRWL HECKOJABXO — IO ADYTylo, HCKAaXKeHHA HE
H3Gemars, [lo-BHAHNMOMY, HE CYIIECTBYeT CTPOro OSOCHOBAHHOIO
crnocofa pellleHHs 3TOH HenpocToll npofaeMer.
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OTKIOHEHHA H SKCTPATOAALNA

Teneph MBI MOJOIIIH K BaXKHOMY c006paxKeHHIO, KOTOPOE YacTo He
IpHEHMAaeTCs BO BHUMAaHHe, KaKOBA pPOJb <«BEICKAKHBAIOHIHX® TO-
Yyex Ha IpaHHIAX AHanasoHa AaHHBIX, T. €. XAKOBa POJb OTKJOHe-
HHil, OOBIMEO SMNIUPHYECKYHD JHHHIC PErPecCHH BHIYUCASIOT METO-
JOM HaHMeHBIUHX KBagpartoB, B mawrem cayuae manGosbillee YHCJIO
JAHHBIX COCPENOTOYEHO MOCEpeNHHe MexJy CPaHKIIaMH pasHood-
PasHA M JHWb HECKOALKO TOUeK OTKACHsWoTCcH, ONHAKO S5TH OT-
KJIOHEHHS] HECOPa3MepHO CHJIBLHO BJIHAIOT HA BHYHCAEHHA JHHHH
perpeccu,

BriuncnenHas JHHHA perpecCHH COeZHHAET TOUKH, COOTBETCTBY-
IOlf[He CPEZHHM 3HAUeHHSM BeJHYHMHE §¥ M CpelHAM 3HaueHHAM Be-
JHYHHBL x. PaccMOTPHM OTKJIOHEHHE — TOUKY Y, JIeKaluyio BBEPXY
cnpaBa {puc. 3.1). M3-3a cBoero noJoXeHUs 3Ta TOUKA CJAHILKOM
CHJIHO HCKaXaeT HAK/AOH JIHHHMH DerpeccHH, Taxk Kak IIPH [OCTpoe-
HHH OTKJIOHEHHe BO3BOLHTCS B KBajpar. Touka, OJAH3Kas K cpel-
HeMY 3HAUeHHIO, HalNpOTHB, HE (Ka3biBaeT HUKAaKOTO BJIHAHHA Ha
HAKJAOH NHHHH perpeccuH, AuBO 3TO BAHAHHE OYeHb Mako. TakuM
o0pa3zoM, OTK/MIOHEHHS HeNpONOPUHOHAJBHO CHABHO BJAHAT HA Ha-
KJIOH JIMHHH PerpeccHH, W mawobaa olWlnOKa BHOOPKH HAH MeToAa
qpe3BHUAHHO YCHIHBAETCA H3-32 OTKJOHEHHH.

CaMBIM KpYnHWM JKHBOTHHIM, KOTOPOe HCMOAB30Bal BpolH mpH
BLIBEJICHAH aJJOMETPHYECKOre yPaBHEHHs ISl onpejeleHHs HHTeH-
CHBHOCTH MeTalo/aH3Ma Y MJEKONHTAaIoWHX, 6bla caoH. Bpogn pe-
LM, YTO HHTEHCHBHOCTh MeTaboJiH3Ma ¥y cJIOHAa cJAefyeT Nojnpa-
BHTb, TAK KaK y TOJORALIEr0 ¥KHBOTHOIO €e Heé H3MepUTh, H B3f1
BeJIHYHHY, YMeHblIeHHYI Ha 30% 0o cpaBHeHHIO € NEpROHAYAJb-
HoH (10%'— uTo6H yuecTh (TOAuee TOJOXEHHe IKHBOTHOTO H

Puc. 3.1, Ha HaxnoH JuHHH pe-
rpeccHH, paccYHTaHHOf MeTQAOM

3HIBAET  OTK/OHAIIIAACH TOYKA
{¢’). TpaunUH AOBEpPHUTEABHHIX
3HaYeHHM{ perpeccHH (W Tpuxo-
e BHE JHHHH) PacUIHPAIOTCA B
7 BepxHelt B HIXHed "acTH o6aa-
CTH NOAYYCHHHX 3HAUCHHAN.

B, HAHMeHLUIKX KBagpaToD, Helpo-
= e NOpPUHOHANEHO OOABLIGS BAUAHNE
-~ e CPAaBHEHHIO ¢ TOUKaMH, 6aus-
- i KHMH K CPeAHHM 3HaUGHHAM, OKa-
-
e

" Boseputenshibie yposHn
s

Ly x
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20% — ysenuueHue TennoTH 3a cuer xopmaenus) {Brody, 1945,
¢. 389). IIpaBoMepHOCTL 3TOro AONYHIEHHH CNOPHA, NOCKOJBKY HC-
NOAB3YeTCs ypaBHERHE, He OCHOBaHHOe Ha HabawfeHHAX. OAHAKO
onpaBiana Oblla 3Ta «KOPPEKUHA» WJIH HET, Takol cy0BeKTMBH3M
N0 OTEOIIEHMIO K OTKJNOHEHHAM 3MNHPHYECKMX HAHRHBIX OUEHb CHJb-
HO BJHAET HA KOHEUHBIH Pe3ynbTar,

TIpn ananu3e OTKJAOBRAIOLUIMXCA TOUEK BO3HMKAaeT M Apyras Opo-
Gnema. Korga annoMeTpHUecKOe ypaBHeHHe MJIH JHMHMA perpeccHH
HCNONB3YIOTCA AAA TOro, YroOBl OUEHHTH, COINIACYeTCA HAH HET
DaHHoe HaGMOAeHHEe ¢ YCTAHOBJEHHHIM  VDABHEHHEM PETPECCHH,
MH AOJXKHB Y3HaATh, YKJAafbpBaerc OTKJOHAWONIafcsd TOYKa B HO-
BEePHTEAbLHEI MBTEPBAJ JHHHH PperpecCHH HNH BBIXOAHT 34 €ro
apeaensl. Hanbonee mpoctofl crocol ofpailleBHA € TaKHMH TOYKA-
MY mokasal Ha puc. 3.1. B »TOM cayvyae CAQKHOE BJAHAHHE IOBe-
pUTENBLHBHIX TPAaHRLU Ha KOS(P@OHIHEHT NpPONOPUHOHANBHOCTH H NO-
KasaTeldb CTeneHY NPHBOAUT K TOMY, UTO AOBEPHTENbHEIE T'DAHHILH
PaCIIHPAITCA Ha KOHIAX JHHMY PerpeccHu,

[MocnencTeus atore nmapanokcafbHel, OTKAOHAOLWIAACH TOUKA
OKa3blBaeT HecopasMepRo Ooaeitodi adbekT Ha mosoxKeHHe JTHHAH
perpeccui, W MMEeHHO 31eChb 3HAUUMOCTb OTKJIOHEHWS] MEHee BCEro
docrogepsa. M 3To noAgonMT Hac K APYroMy BajKHOMy BoOpoCy —
KCTPanoJIsLHH.

[Mpexkae Becero BLIYHCAEHHAs JUHHSA PETPECCHH HJH ypaBReHHE
HMEeT CHJIY TOJNBKO B OGJAaCTH SMIIPHYECKHX AAHHEIX. Mut BHAeaH,
9TO AOBEPUTELHBI HHTEDEAN pacliupsieTcss K KOHEAM JIMEHH per-
PeccHH H, MO-BMAMMOMY, COXPaBseT TaKyld TeHNEHLHIC 3a rpaHH-
UaMH [OCTPOEHHOro rpaduka. DTd YBeNHUHBAIOULIAACH HEONPERe-
JAeHHOCTb caMa N0 cefe AOCTATOYHO HEXOPOILZ, OAHAKO MONOXEHHEe
OCJIOKHSETCA elle ¥ TeM, YTo Yy Hac ReT cnocofa y3HaTh, UYTO IKe
MPOHCXOMUT 34 HpeAenaMy o0aacTH HalluX HaOAOAeHH#,

Haubomee ceppesHoe BO3pasKeHHE NPOTHB MCNOJB30OBAHMS SKCT-
PanoASLUH — 3TO Hallla HEeOCREAOMAERBOCTE O HEePaBHOMEpROCTAX
pacnpefeNeHds MJAH pasPHIBax, KOTOPEE, BO3MOMHO, CYILECTBYIOT
3a paMKaMH NpoBeleHHBIX Hamu HaGmoaenuil. [lostomy, ecnn ME
He DOOHHMaeM NOJHOCTBK) BCE OTHOCAILHecs K jeny dakTtel (u4T0
KaK pa3 ¥ OHBaeT, Korda peub HAET 0 OHOJOTHYECKHX CHCTEMAaX),
JeNaTh BHIROAH OTHOCHTENBHO NPOMCXOJSINEro 3a NpeielaMH Ha-
mHxX HabmojJeHUN He NPOCTO HAHBHO, @ NMPAMO-TAKH PHCKOBAHHO,

Mcno/nb30oBaHHe ANAOMETPHIECKUX YPABHEKHAN

Hdas MmMHPOKOro HCMONB3OBAHHS ANJMOMETPHUECKMX YDaBHeHHH B
GHOJMOTHH CYLIECTBYIOT, BEPOATHO, OCHOBaTelbHbEe TEOPETHYCCKHE
IPHUMHEL, HO, AaXe ec/H HTH NMPUYHHH MOHHMAKTCH HENOCTATOYHO
XOpOIO, SMIHPHYECKOE HCNOJb30BAHME TAKHX YDABHEHHH OYEHb
noaesHo. Heckolbko nNpHMepoB NOMOTrYT HaM Jydlu¢ I[OHATB, Ha-

8 IMNuuat-Huenpcex
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CKOJMBbKCG HOJE3HH H yA0OHH aNJIOMETPHYECKHE YpaBHEHHHA, KOTA3
OHH ONHCHBAKT GHOJOTHUECKHEe CTPYKTYPH H (YHKUHH.

Hackoapko MHe H3BECTHO, aJMOMETPHUYCCKHM YpPaBHEHHEM JAasa
BHpaXeHHs] GHOMOrHYECKOH B3aHMOCBA3H BIepBHE BOCMNOJL30BAJ-
ca Crenn B 1891 r. (Snell, 1891). On paspafaTuBaZ METOA CpaB-
HECHHA ¥MCTBCHHHIX cnocobHocTedl Pa3JMHUYHEIX MJCKONOHTaAKIHX B
3aBHCHMOCTH OT pa3MepoB HX Mosra. Oznake y Gojiee KPYIHBIX
MJACKOMHTAIOIHX MO3r COCTABJAAET MEHBUIYIO YaCTh 00 OTHOMMEHHK»
K MacCe BCergp Toaa, H CHean xoren Y4eCTh 3TQ B CBOHX pacueTaXx.
Hnxa sToro oH cocTaBU ypaBHEHHe, BhIpaXalollee Maccy Mosra
MJIEKOTIHTAIHY, KOTOPOe BHIVIAIHT TaK:

—_ b
MMDS[‘a - aM T

Ilpeamonaraerca, uTo noxasatend cteileHH {CHeR1 HasBan ero
«COM@THYeCKHM [OKasareieM» H 06O3HAUHA CHMBOJOM S) oAuHA-
KOB AJA BCceX MJSKONMHTAWLIKEX H oueHb 6au3ok K 0,68 (T. e paa-
MepEl MO3ra YBEJHYABAWOTCA ¢ pa3MepaMH Teia MJASKONHTalOUIHX
OOBMHO NOYTH B TOUHOM COOTBETCTBHH { YBEJHUYCHHEM TOBEPXHO-
CTH Teda). DT0T BHBOJ, HalileHHHH OOUTH CTOJMeTHE Haszag, 0-BH-
ARMOMY, He TpefyeT Cephe3HOTO NepecMoTpa, MOCKOABLKY MoCaen-
HHI aHaxuz (Stahl, 1965) mnokaspBaeT, YTO OTHOUIEHKE MECCH
MO3ra K Macce Tela (B Kr) Yy MJEKONHTAIOIIHX XOpOLIO OMHCHE&-
eTcsl ypaBHeHHEM

Muosra =0,01 MTIJ,TD_

KPOME TOT(Q, TOUHOE 3HAUeHHEe NOKAa3aTensd CTelneHH HeCKOJBKD Me-
HACTCA B 34BHCHMOCTH OT JAAHHEIX, KOTOPLIMH pacloJiaramTt pas-
HElE aBTOPHL,

BhLTH 1M NHHO3ABPH «TVIYNBIMHA»?

AnnoMeTpHYeCKHe YPaBHEHHS HJAH COOTBETCTBYIOUIHE MM JHHHHK
perpeccHy — yAOGHEIN H neJesHER MHCTpYMeHT jAasa Guoaora, Pac-
CMOTPHM HEJOCTATOYHO NORKpPeNJdeHHoe (paKTaMH, HO YacTO NIOBTO-
pAeMOe YTBEPXACHHE, UTO THraHTCKHE AHHO3aBpH 001alanu OYEHL
MaJieHBKHM MO3TOM 10 CpaBHEHHIO ¢ pasMepaMH HX TeJla H uTO B
pesynpTaTe KOHKYDeHIHH.C Gojiee MENKHMH  MJSKONHTAIONIHMH,
¥ KOTOPHIX, 0AHaKo, OHJ OTHOCHTEALHO GOJBLIHI MO3r, AHHO3aBPH
B KOHOUHOM CYEeTe BEIMEpJH.

D10 yTBepxAeHHe OLLIO TINATEJBHO nNpoaHalH3upoBaHo JIlie-
puconoM (Jerison, 1969, 1970). Ero n3ayueHHe OTHOCHTEJNBHEIX pas-
MEepOB MO3Ta pa3fHYHEX TO3BOHOYHHIX NOKa3HBaeT, 4Te y phelb H
PENTHJAHH MO3r MEHbUIE, YeM Y INTHI, H MJAGKONUTAIUIEX 63 KakKo-
ro-1ubo NepeKpHIBaHHA MENJy rpynnamn. HaroToBHB rHOcoBnie
OTJIMBKH yepemHoH KOpPOOKH HCKONaeMHIX ZMHO3aBpOB, OH NOJAYYHA
O0BeKTHBHYKY HH{OpMalHIO O pa3Mepax HX Mosra. Moar y amHo-
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Prc, 3.2, PasMeps MOSTa ¥ TOBOHOUHMX He BWXOHST 33 Opefefitl, XapakTepHble
NS KAXAoA TPpYRNH, BHYTPH KampRoff rpyiNy Mo3r' YBSJHYHBAETCH € yBEJHUCHH-
€M MaCCH Tena ONPHMEPHO B CTemeAd ?/;, PasMepH Wo3ra OrPOMHAMX BHMepIINX
[IEHO33BPOB HAXOAATCA B NpellenaX, CBOMCTBEHHHX COBPeMeHHHM DeNTANHAM, H
YTRepXKACHHe, YTO Y JHHO3ABPOE MO3r GHJA HelPOMOPLUHORANBHO MAJNEHLKHM, M0-
BHAHEMOMY, Reonpapnanno, (Ha Jerison, 1970.)

3aBpoB FEHCTBHTEJNLHO OB MeHLIIe, YeM ¥ COBpPeMeHHHX MHeKo-
TMHTAIOIIKNX, HO Jaxe €CAH 3TO H TaK, BEIHYHHA HX MO3ra OTHIOIb
He BHXOAHT 323 Npejejn, TCOPETHYSCKH OXHAaeMHe JJIA BelHYHHH
Mo3ra pentTHJAHH ¢ TakUMH pasmepaMu Tesa (pue. 3.2). Ilockosb-
Ky COBpPEMEeHHBIe DENTHJHH ¢ HX OTHOCHTEALHO He(OJLHIHM MO3IoM
BEIJIEPXKHBANE KOHKYDEHLIHIO ¢ MJCKONHTAIIHMH B TeueHHe COTeH
MMJIJIMOHOB J1€T, TPYLHO NPHHATbH B KauecTBe yOeIHTeJLHOTO apry-
MeHTa AAsl OGBACHEHHS BHMHDAHHSA JIHHO3ABPOB TO, 4TO ¥ HHX OHJ
HENPONOPUHOHANBHO MaJeHbKHI MO3r,

I'paturn — yiaoOHHE cnocol NpefcTaBdeHHd MarepHaaa, oAMa-
KO COOTBETCTBYWIIHE aJJOMETPHYGCKHE YpABHEHHA 4YacTO Aaior
Hoaee yOOOGHYW OCHOBY AJsl CpaBHeHHi, Bwecto paza pasmepos
MO03Ta MJEKONHTAIOMINX, II0KAa3aHHOTO Ha pHC, 3.2, MH MOKeM BoC-
NOAK30BATHCS YPaBHEHHAMH, KOTOpDLIe OMNHCHBAKT JAHHHIO perpec-
gm;, 60/lee BCEro COOTBETCTBYIOILYIO NOJYYEHHHM AaHHHIM (Tabun.

1),

3!
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Ta6anua 3.1. Cpednde pa3MepH MO03ra, BHPAMNEHHBE Kak
byHKUES mMaccewt Tena (A;, KT) ¥ OCHOBHHIX CpYRR MpHMa-
TOB W OCTalbHHX MJISKONMTAOMIWX Kak rpynne  (Stahl,

1965.)

TpyROK XHBOTHBIX Pazmeprl moara
MaexonuraiolHe 0,01 M.070
O6esbaHE 0,02—0,03 M,0.5¢
YenosekoofpasHe 0,03—0,04 M,0.20
ofeapdHH
Yenosek 0,08—0,0% A,088

IlepBas crpoka B Ta6a. 3.1 nokaskiBaeT, UTO Y THIHYHOTO MJje~
KONHTAIIero ¢ Macco# Texa | kr macca mosra OyEZeT nHpednodo-
XKHTeNbHO passa 0,0] Kr & 4TO pasMepH Mo3ra BO3pAcTaQT COOY-
BETCTBEHHO YBEJHUEHHIO Macchl TeJda ¢ IOKasaTeseM  CTeneHR
0,70. Cnenywine cTpoky B tat. 3.1 nokassiBaloT ypaBHeHHE AAd
BeJIHYHHBl MO3ra y 0oJblIOH rpynne NpHMAaroB; B JAaHHOM cayyae
BeJUYHHA MO3rd BO3PACT4eT BEMecTe ¢ Maccofi Tefla NOYTH B TOA
e creneny: 0,66,

Korga wuc/oBble 3HayeHUs] NOKAa3aTesid CTENeHH B »THX YpaB-
HeHHAX ORMHAKOBEHI, KO3P(OHUKEHTH NPONCPUHOHAJIEHOCTH, CTOALIHE
feped CTeNeHHHM BHIpaXKeHHEM, MOXHO HENOCPeACTBeHHO HCIOJb-
30BaTL A4 CPaBHeHNs NepeMeFHOH BEeJHYHHH B ypPaBHEHHH, B JaH-
HOM Clyyae pa3MepoB M03ra. DToT Koa(pHUHEHT MOKa3HBAeT, UF0
y oGesbsH B oOuleM MO3r B ABa-TPH pa3a GoJblle, ueM y APYTHX
MJEKONHTAUIEX, ¥ 2esJoBeKooOpasHEIX OfeabsiH MO3r elle B 2 pasa
Gonplue, a y desoBeKa Moar B 2 pasa Goablie, UeM Y 3THX nochen-
Hux. M3 xpaTkoro aHa/iH3a 5THX ypaBHEeHHH BHAHO, UTO CYLIECY¥BY-
€T 3HayHTesbHaf pa3HALA B pasMepax MO3ra y o6e3bfiH M 4esdo-
BeKa, IIpHYeM OCOGEHHO BAaXHO TO, YTO Mbl MOXET NPOBECTH STO
cpaBHeHli: NPAMO, XOT® pasMepHl Teda y 3THX ABYX TPYNN He Ime-
PEKPHBAIOTCsH. TAaKMM  00pasoM, 3TO NpPOCTOE  AJNOMETPHUECKoe
cpaBHeHHE pasMepoB MO3ra AHAJOTHYRO CPABHEHKI0 rpaduBKoB 2A%
MO3r2 JHHO3ABPOB H JPYIHX pENTHJAHH, NOKa3aHHHX Ha pHc. 3.2,

3TOT NOZX0A K H3YyUeHHIO COOTHOIIEHHS Pa3MEpOB Teja H pas-
JHYHBIX CHCTTM OpPI'dHOB JKHBOTHOIO — QUeHb LUEHHEIH HHCTPYMEHT,
OflH2KO 3TO HacToJbKO MOLIHOE CPeACTBO, UTO OHO JErko MOXer
BBecTH B 3alayx/ieHne. Bo3MOXKHO, 3TO H NIPOM3OHLIQ B CJydae,
KOrfa ajjoMeTpuyeckKee onpejesieHHe Maclitafa OHJIO HCHOMb3O-
BaHO AJd OLEHKH PA3MaxXa KPHJIBEB HCKoNaeMofi Jeraonlell pen-
THJWH — NTE€P03aBpa, Takoro, Kak Pleranodon, noKa3aHHOTG Ha
puc. 3.3. EruncTBeRHOK HaiileHEOH KOCTbIO, AOCTYNHOH AJAs H3Me-
penud, Owma KOCTh ckeJeTa Kpweija— maeyepasd. Ha ocmoBe avmx
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PTERANGOON

Pue, 3.3, ¥ rurauTckHx aTepo3aBPoB H3 MENOBOLO NMEpPHOA pasMaX KDHUILER [0+

cruran 7 M, OfHaKo Ha OcHOBE COOTHOWEHHH [THHE PAadHYHEIX KOCTeft KpHaa

HeJh3A ABMATh BHECAH O pasMaxe KpHALEE ¥ ADYFHX JeTaiOWHX ALEPOR, AIMe-

PHB Kakyw-n#60 OLHY KocTbh, B ofmeM aajoMerpiueckle YDaBHeHHR HAH JHHUR

perpeccuy NpHMeHHMH TONBKO B 08MacTH NPoBefeHBuX Hadmioaenal. (Hs Gregory,

%_?_ : Cc )paspemenua Library Services Department American Mtuseum of Natural
istory.

H3MEpEHHIl TyTeM SKCTPANOMAIHH ONUPEAENHIH, YTO NONHsl pas-
MaX KpBLILEB ¥ ITOTO KHBOTHOIO, KHECOMHEHHO, caMoro 0oJbBMIOrO
JEeTAIOUIEro CYUIECTBA, H3BECTHOTO A0 CHX MOP», cocTaBaaa 15,5M
{Lawson, 1975). 3ra skcTpanoasuds 6nna OCHOBaHa Ha COOTHO-
IEeHRHX MEeXAY KOPOTKHM T1e4oM H BCelf NJIHHONR KpHJIA y ApPYTHX
NTEpO3aBPOB C MeHBUIHMH pazMepaMi Tena, Y KOTOPHX KOCTH CKe-
Jera COXpaHHAHCh Jyuille. HauHA KOCTH, NOCJAYXHBUICH OCHOBOM
BJS 3KCTpanojauuu, cocrasisana 0,52 M, uau npumepuo Yfs 07
BLIYHCAEHHOTO Da3Maxa KphHIbeB., DKCTPANCJHPOBaHHe O KOCTH,
KOTOpas cocTaBaseT Bcero Jwiib 3% BhIuMCAeHHOrO pa3Maxa
KPBIJIBEB, CPABHHMO C ORpeAejdeHHeM pazMaxa PyK y UelloBeka No
MuHHe ero DOABIIOTO NANbLA,

STH pacueTH BMOJHE CHpaBeHBO KPHTHKOBaja I pHRyoaT
(Greenewolt, 1975a), npeanonoxueukil, 4T0 oHH GuAH GH Gonee
PeaNHCTHYHEIMH, eclH 6B GLUTH OCHOBAHH HA CPaBHEHHH COOTBET-
CTEYKILHX ypaBHeHHH ANA AJMHHH KpeAz y ntHo. Mcenodesys co-
OTHOUICHHSA MeXAY AAWHON MAeYeBOH KOCTH W pasMaXxoM KpLJIbLeB
ana 139 supoe nruy, I'pHHYONT NpeAno/iOKHA, 9TO ¥ HCKOMAEMOTo
DTEpo3aBpa pasMax KpPHJIEEB COCT2BJSA, NO-BEAHMOMY, TOJBKO
525 M, T. e. Y3 0T BHuHCHeHHEIX 15 M. D10 BHIagAHT Gonee yGe-
AUTENBHO, ORAHAKO TPYOHO CKazaTh, HACKOJbLKO JyUllle TaKas 3IKCT-
PAnoJIALHA, NOCKOJAbKY MEXAY CKeleTaMH Kpolia NTHOH H OTepo-
3aBpa HMelOTCAd CYIeCTBEHHBIE pa3iuuudA. ¥ NTHIL 0Jie4eBasd XKOCTh
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TPaBHUTEJABHO AMHMHHAR, TOTAA KaK y NTEpO3aBpa KPHJIO COYIEeHEHO
fI0-APYTOMY H IJeueBasd KOCTb KOpOTKas H toJcrad. Oba pacuera
3aBHCAT OT HKCTPaNOASUHH, a AJIOMETDHYECKOe OnpeieiieHHe Mac-
wTaboB He AOJMXKHO HCOOAb30BATHCH JAJAA SKCTPANOJALHH, MOCKOAb-
Ky [pH BBIXOZe 33 TPAKHUE TOJAYYeHHOH HH(OpDMALHH HAJHYHE
HepZBHOMEPHOCTER H pAaspHBOB pacnpe/ieJeHHs HeHSBECTHO MO On-
pedencHHIO.

BiusAKe H3MeHeHHST pa3MepoR Tena y poeid

B npeamaymem pasfiene npH obcyXXAeHHH BONpoca O pasMmepax
MO3ra MH HCNOJB30BAJAH Maccy TeJa KaK MaciuTab, OTHOCHTeNbHO
KOTOPOr0 H3MEepANH BeJHYHHY MO3ra. Panee MBI COOTHOCHAH HH-
TE€HCHBHOCTb MeTaboauaMa H Maccy Tesa. Jlake HaMepeHHe pasma-
X2 KPHibeB MTepO3aBpa NOApasyMeBaeT HCAOAbL30BAHHE MAccH Te-
Ja (Bec), NOCKOJIBKY KpPHAbLA AOMKHH NOLLCPXKHBATD 3TO TEJO
(kagoBa OM HH OmJIa HX IJHHA). Beeraa Jm Mu CcBA3BHIBA€M HpO-
OJieMEl pa3MepoB C MACCOH Teaar

Tak GuBaer 4acTo, OAHAKO MOMHO HCHOJNB30BAaTb H ApDYFHE Me-
pu. Hampumep, Hayuasd CKODPOCTb MJ2BaHudA PHS, MH Jyuyllle nofi-
MeM 5Ty (PYHKUHIO, eCIH B Ka4ecTBe Macmitaba BO3bMeM JUIHHY Te-
Ja, a ne Maccy. CKopocTs, 6€3 COMHEHHS, CBsI3aHa ¢ Pa3MepoM Te-
Ja puifH; KPYOHHE PEIOH NJAaBaloT GHCTpee MeJNKHX, HO CpaBHEHHe
BHIJAAKT [10-Pa3HOMY B 3aBHCHMOCTH OT TOrO, 4TO Mbl 0epeM 3a
OCHOBY AJIf CPpaBHEHHA,

BainbGpuax (Bainbridge, 1958) wuaMepus ckopocTh NJABaHHA
Y HeCKOJAbLKHX BHAOB peIf, BrJo o6HapyXeHO, KaK U OMXHAAAOCD,
YTO CKOPOCTH IIABAaHHA BO3pAacTaeT C YBeJAHUeHHeM YaCTOTH yAa-
poB xBoctra {puc. 3.4). To, uTo 3T0 Bo3pacTaHHe NPOHCXOAHT JIH-
Hefino, okazajoch Gojiee HEOXHAAHHHM ¢aktoM, Ilpuuem Jingeii-
Haf 3aBHCHMOCTb XapaKTepHA KaK AJA MeJKHX, TaK H IJA Kpyn-
HEIX pHIO, OJHaKO npu JAKbOR HaHHON uacToTe YyaAapoB XBOCTa
KPyNHbIe PHIGH MIaBaT GHCTpee MEJKHX.

Ecnn ckopocth BhpaXaTb He B caHTHMETpax 34 | cekyHmy, a
H3MepATb €& INAHHON Teda pwlbl, TO NMOJYYEHHHWHA TPa@HK BHABHT
$YHAaMeHTaJbHOE CXOJACTBO MEXAY KPYNHEIMH H MeJKUMH pHba-
Mu (puc. 3.4). B panHOM caydae Mo OCH OpAHHAT OTKJAAILBIBASTCH
JacTh HNJHHH Tedd, KOTOPYK phifa NPOXOZHT 3a 1 ¢; pasMepHOCTH
3TOfi BeJMUHHH — BPeMf B CTeNEHH —1, Ty JKe pasMepHOCTH HMe-
0T BeJIMUKHEL, OTJOXKeHHule no ocH abcuncce. Takum ofpaszoM, Ha-
KJIOH JIHHHH PeI'peccHH Ha pHC, 3.4 — GezpasMepHOe YHCLJIO, KOTO-
poe fMOKa3bBaeT, YTO PAcCTORHHE, NpOHAeHHOE NOCAE OJHOrO yaapa
XBOCTa, BCErAa COCTaBJIfeT OAHY M Ty K€ YacTh AJHHH TeJa pHOH
HEe3aBHCHMO OT €€ pPa3Mepos.

DToT aHaJH3, NPOBEJEHHEIA ¢ NMpPABHABHEIM BHGOPOM MaCIHTa-
6a (B ZaHHOM chay4ae AJAMHB TeJla) AJAf H3MEDEHHA XapaKTepHCTHK
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pHGa nAmBeT OHcTpee ManerbKoll, ORHAKO eCNH CKODPOCTh IJABAHHR OLEHHABAETCA
N0 OTHOIWEHHI K IJHHe TeNa PHOH, To OKaJHBAeTCHA, UTG PACCTOAHHe, NPOIIHBAE-
MOE B pacueTe Ha OAHH YA2P XBOCTH, COCTABJAAET OAHHAKOBYX wacTh AAHHH Tefa
RJISL BCeX PHO He3aPHCHMO OT MX pasMepos. {Bainbridge, 1958. Ha Schmidt-Nielsen,

1975a.)
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PrIGH, NOK23HB2eT NPOCTYK® H QYHRAMEHTAABHYIO CBH3B, (aKTHue-
‘CKH HEe 33aBHCAIMYIO OT pa3MepoB PHIGH, 3TC cOpaBEAJHBO HE TOAb-
KO B OTHOIIEHMH IIOTBHI; ¥ APYTHX DHIG, TakHux, Kak dopenp u 30-
JioTas pHOKa, HafnlodaeTcss CXO0AHAA CBR3b MEXKAY CKOPOCTbiO H
yacToToh yAapoB xBocra. OAHAKO HEKJIOH JHHHH PETPECCHH Pa3fiH-
YeH ¥y pasHBIX BHAOB H3-3a Pa3iH4YHii B MeXaHH3Max ILIaBaHH.

Moxuo 660 66 npoBecTH NOoZOOHEE aHAaNH3, HCOOJAbL3YA B Ka-
yecTBe Mepel Maccy Tenra priGel, Macca peIfH  npomopuMORanAbHA
TpeTbell cTeneHH AWHefHEIX pa3MepoB ee TeAa, MOCKOALKY H MeJ-
KHe, 1 KPYNHHE Pei6R OJHOIO BHAA B CYIIHOCTH H3oMeTpHuHH. On-
H2KO aHaJH3 CKOPOCTH NJlaBaHHf N0 OTHONMEHHK K Macce TeJaa
okasblBaerca (oJiee CHOXHEIM [0 CPaBHEHHID ¢ ONMHCAHHAEIM BHIHE,
K roMy e B AaHHOM ClydYae MH He MOXEM BBECTH NMpocToe Ges-
pasMepHOe UHCNO, Kak Mel CAelalyd 310, HCAOJAb3YS B KaueCTBe
MepH JJIHHY Teda.

Hnorpa Geipaer TPYAHO pelIHTh, KakoA Macmital ranfodaee
s(ppextnBen, ‘B cayvuae ¢ pei6aMH NpaBRJABHHHA BEHGOD BHIABAAEY
MpOCTHE B3aHMOOTHOMIEHHA, KOTOpHIE JIerKO HOHATh, a BEIGOD ApY-
rofi Mepsl, BO3MOXKHO, OH GH MeHee HHpOPMATHBHLEIM, B nanbhed-
UIeM TOYTH BCE NMepeMeHHBe MBl OyAeM aHaJH3HPOBATH NO OTHOUIE-
HHIO K Macce Tesla KaK HaHGosee moaxoAsmell ans storo Mepe,

Xota aanoMerpHuecKHe YpaBHEHHs BHIPaXaloT yIoOHBE M LeH-
HHe 0006lIeHHs, CYLUIECTBYIOT ONPEACNEHHEIE NPelenthl UX HCNOAb-
30BaHMA; HEOOXOAHMO TaKXe 3aMOMHHTL CJeJYIOLIHE NOJOMEeHHSA:

1) anaomerpuyeckHe ypaBHEHHR ONHCATEAbHBE — 3TO He 6HOJIO-
rHYeCcKHe 3aKoHBH;

2) annomeTpHueCKHe yDaBHERHS CJyXaT AAf TOTO, 4TOOH I10-
K43aTb, KaK NOPH NPOYUX PaBHHIX YCNOBHRX (uero ofBIYHO He Ha-
BaionaeTcd) pasHooOpasHbie KOJMHYECTBEHHHIE NMPH3HAKH CBs3aHH
C pasMepaMHu TeNa;

3) alJioMeTpHYECKHE YDABHEHMH] — BecbMa LeHHHII HHCTPYMEHT,
MO3BOASAINNA 06HAPYXKHTb NPHHIHNE H CBA3H, KOTOPbI€ B NPOTHB-
HOM CJy9ae OCTaNHCh OBl CKPEITHIMH;

4) aancmerpHUecKHe YpDaBHEHHS cJyMaT OCHOBOH AJS cpaBHe-
HEH, H ¢ HX MOMOILBI0 MOXHO OOHAPYIKMTh OTKJOHEHHH OT HeKoef
o6wedi mogenn. TakHe OTKACHEHHS MOrYT GEITh OOyCNOBJEHH <LIY-
MOM» HJIH MOTYT NpeAcTaBafATe cofolf cyllecTReHHEH# BTOPHYHEIH
CHTHAJ;

5) anjoMeTpHUYEeCKHEe YDaBHEHHA MNOJIE3HHl AJS OIeHKH paccyH-
THIBaeMOH BeJHYHHBR NPH HEKOTOPHIX BapHalMsaX OpraHa WiH (QyHK-
LMK AJs NAHHOTO pasMepa Tesa;

6) ajnomeTpHuUECKME YPABHEHHE  HEAb3s HCOOJAB30BATH JJA
SKCTPANOASIHE 33 TPAHHUAMH LABHBEIX, HA KOTOPBIX OHHM OCHOBARH,



4. Kak usmeputh fiuar

ffino nTHUM NpeicTaBdaseT cofOH MeXaHHYeCcKYIC CTPYKTYpPY, HO-
CFATOUHO NPOYHYIO, 9TOOH UHIVICHOK HaXoAnjAcA B 6e30nacHOCTH
BO BpeMs CBOSrQ Pa3BHTHHA, HO BMeCTe ¢ TeM AOCTATOYHO XPYNKYIO,
4To0H UEHNJeHOK MOF pa3fHTb ee npu BeUyMiekun, Ckopayma
JOJAXEA NpPONycKaTh KHCJAODOJ BHYTpPh, & ABYOKHChH yrjepoja Ha-
PYXy H npu 3ToM OHTR AOCTATOYHO HeNpOHHUAaeMOH AN  BOXH,
ytToGH NPeAOXpaHHTh COAEPHKHMOE AHNA OT BEICEIXAHHSA.

$liiua nTHI

Aifuo — BecbkMa HHTepecHOe 0oOpa3oBaHHe. 3STO0 TNPeKpacHO CKOH-
CTPYHPOBaHHAsA aBTOHOMHAS CHCTeMa XKH3HeofecrmeueHnd IAs pas-
BHBaLelicd NTHLUEL. TOJBKO 4TO OTROXKEeHHOe SAKIC COAEpKUT Bee
Heo6xoaMMoe AJA PA3BATHA H POCTa NTEHNA: NHTATENBHEE Bellle-
CTBA, MHHepaJsibHBIEe COJIH, HeOGXOAUMEIA B TeueHHe UHKYGAUHH 3a-
nac BOAbl H 3HEPTHH, HET B HEM TOJbKO Kucldopoja. Kpome Toro,
CKOpJIyNa NTHUbLero AAua npeacrasiaser coboi mpocrylo dH3Huec-
KYI0 CHCTEMY, KOTOpas HCK/AKYHTENBHO XOPOIUO NOAXOAHT AJA H3Y-
qeHus npobiaeMul MaciuTaboB,

Sino konn6pn Moxer Becuth Mekee 0,3 r, a afiuo cTpayca—
ceuimie 1 kr, 8 3000 pas Gonswe. Macca ke OTHI, OTKAAAHBAI0-
LIMX 3TH siHua, pasauudaerca B 30000pas —oT 3 r y KoJAuGpH mO
100 kr y crpayca. CaMas KpynHas nTHua, KoTopas Korna-aubo
XHuAa Ha 3eMne,— CAOHOBag NTHIA {3MHOPEHC) ¢ Manarackapa —
AOCTHr'ajla B BEICOTY, NO-BHAHMOMY, 3 M H HMeJa Maccy CBHIHIE
500 kr (Feduccia, 1980}, Ee ruradrckoe siino Bechsno oxoJqo 10 xr,
r. ¢, 8 10 pas Gonwlue, yeM sfino crpayca, u B 30000 pas Soaswe,
yeMm SALO KOJHOGDH.

Bcem Ham sHakoMH kKypuHHe fafina. TONBKO YT0 OTJIOXeREHKOe
aino BecHT okoso 60 r, B ecaH ero Aepxath B TeIIe, MepeBOpa-
YHBaA BpeMR OT BPEeMeHH, NIPH NOAXOAAILEH BAaXKHOCTH, TO Yepes
21 cyr, Korna macca sifina yMesslintcs A0 51 T, H3 HEro BEJIY-
OHTCH UHIJIEHOK., 3a 3TO Bpems ffio moraoTuT 6 21 Kucropoza
(puc. 4.1) u BuAennT 4,5 4 ABYOKMCH yraepona. OHO Takxe [oTe-
PAET HEKOTOPOE KOJIHYECTBO BOAM B BHAE BONSAHOrC Mapa, 910
yMeHbLINT ero ofwyw Maccy ka 9 r, uan Ha 16% ero nepeona-
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Ineprus Kuenopoa Puc. 41. B TONbKO HTO OTAGHKEHAOM
=~ 30 xxan 6n (867) KYPHHOM SIflle ecTh BCe HeoGXoLEMOe
\ Ana HOPMHPOBANHA TNOJHOCTHIO PA3BH«
TOTO URRASHKA, 33 HCKAKUSHHeM KHC-

aopefa, B rtevenHe 21 cyr HEKyGalMm

AfMo mormomiaer 6 A KuCAopoda, BH-
gensger 45 7 ABYORHCH YyIviepoja H
11 7 BogsiHOrQ Mapa. TOABKO HTO OTAO-
FeHHOe AfE0 BecHT 60 r; HemocpeAcT-
BeHHO TNepea BRAYNASHESM OHO BECHT

/ \ 51 r, suAyNEBIWIERCS NBIMACHOK ~ 38 T,

Boganoi nap Aeyorucs yraepana
Ttn (881} 450 (287}

Kypuhoe ARLg
60r

YanaeHOU Macch. BuaynuBminiica UHIJIEHOK BecHT 39 r, ocraabHOe
NPHXOMHTCA HA CKOPAYNY H DOACKOpAynosHe ofomouku; obuine 3a-
TpaTH SHEPrHH, HRoGXOZMMON AAs TOro, 4To0H H3 ONJOAOTBOpPEH-
HOro Afila PasBHACA UHIJNEHOK, COCTaBAAT OKoJO 30 KKajk 2T0
[IOYTH TpeTks HacTh NEPBOHAYANLHOIO 2amaca sHepruu B 100 rxan.

Kypunoe sifizo — XOpomio H3BECTHHIH TNPHMEpP. A UYTO MOKHO
CK434Tb OTHOCHTE/IBHO SHII, KOTOpBle TOpPa3l0 MeHbLIe HJIH ropasfo
Gonpme? MB MOMXEM paccMaTpUBATh BONPOCH pPa3MEpOB H Mac-
mwraa HCXOAS M3 ABYX TOUEK 3PeHHSA: pasMEpOB NTHIOH, KOTOpas
OTJIOKHAA A0, HAH pasMepoB caMoro sfina. O6a moAxoRxa XAoT
HHTEPECHYI0 HHQOPMalLHIO,

YCJIOBHH, KOTOPBIE HONKHB BRIMOJHATLCH

Kakosu TpeGoBanus Kk sfiny? [Ipempae Bcero oOHO AOJIKHO GREITh
MexaHHYeCKH AQCTATGYHO NPOUYHBIM, YTOOH YICDIKHBATH KHAKOE
COREPIKHMOS, BHACPIKHBATL BEC KYPHIE NPH HACHKHBAHHH H He
pasbuBaTbCs, KOTAA €ro NepesopayHBaloT B rHesge. Bmecrte c TeM
CKOpJIyna HAOJKHA OBbITh AOCTATOYHC TOHKOH, 4TOOB LHOJACHOK
CMOr pas/JoMaTh €e K BHIiTH M3 Alina B KOHUEe nepuoja HHKyDa-
IHH, NOCKOJBKY POXHTENH NPH 3TOM HHKAKOH MOMOIIH HE OKAa3H-
BAIOT.

Hanee, cxopayna RoaxkHa oGecneuHBATH BOCTYIJIEHHE KHCIO-
poAa BHYTPh H BHIXOJ HBYOKHCH yriepola Hapyxy. Marepuan
TBEPAOH CKOPJIYNH — YrAeKHCAHH Kanbuuil (KapGoHaT Kadbiths)-—
HellpOHHLIAEM AJIA A30B, MO3TOMY ra3o00MeH NPOHCXOAHT uepes
OpH B cKopayne. Teepgas cKopjayna OOBYHOTO KyPHHOro sifua
nponH3aHa 10 The¢AYaMH 1mOp, AHAMETP KaXAOH M3 KOTOPHIX CO-
cTaBaser okono 17 mkm. OfHake HcnapeHHe BOAW H3 fiima He
JOJKHO TPEBHINATE ONpeleleHHHX NPEXeNoB, CTPOro COOTBETCTBY-
OIKEX BpeMeHH HHKYGaLMH. DTH NPOTHBONMOJOMHEIE TpeGoBaHHS,
OUEBH/IHO, YCIEUIHO BHNOJHAMTCHA, MOCKONbKY CYIIECTBYIOT CaMEIE
pasHoofpasHHe BapHalllH B KOJHYECTBe K pasMepax nop, KOTO-
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pble OTBeYajoT NOTPeOHOCTAM DAa3BHTHA fMi, PA3NHUAIOLIHXCH IO
macce B 30 000 pas,

Ha mHOXecTBO BOMpoCcOB, BO3HHKAIOLIHX WPH H3Yy4eHHH Riila
NTHUH, OTBeTHNH npoteccop Fepman Pan (Hermann Rahn) u ero
COTPYNHBKH M3 YHHBepcHTeTa B Byddano, kotopre nposean 60/b-
Y0 CepRIO THIATENBHAIX HCCIEZOBAHHN H H3YUHNH OCIIHDHYIO JH-
Tepatypy. Boablias yacTe TOro, O ueM TOBOPHTCA HHIKe, OCHOBaHaA
Ha JaHHHX, MONYIeHHWX PaHoM, Ha GoJjiee paHHIOK BechMa 06-
IUHPHYIO K LEHHYI0 JHTepaTypy OVIeT cAejaHOo JHLIE HECKOJABKO
CCHLJIOK.

Pazmepsl AH1A U pa3Mepbl ITHIb]

Pau # ero coTpynHukr onyGarkopanu 0630p, OCHOBaHHHK Ha HAaH-
HEIX O pa3Mepax sHi 800 BHAOB NTHU;, 9TH pPesyJLTATH OHAH IO-
NyueHH HanGogee BHIZAIOUIAMHACA OPHHTOJOTAMH Mupa, [Ipu ofpa-
GoTxe RaHHEIX PaH ¢ COTPYRHHKaMH MOJb30BAJSHCh METOZOM, HPEn-
somenupM Xakean (Huxley, 1927). drtor MeTol 3aKai0YyaeTcs B
NOCTPOEHHH TpaHMKOB 3aBHCHMOCTH MaccH fAfia oT Macce Teja.
[paguk cTponTca B JorapudpmMuueckoM MaciuTabe, Jlunum perpec-
CHH AJfl DA3HHX OTPAKOB H CeMeHCTB XaPAKTePH3IYIOTCA OXHHAKO-
BHM HaKJOHOM, COCTABJAIOIIAM B cpegneM 0,675. OxHako koaddu-
IHEHTH NPONCPUHOHANBHOCTH (OHH HAXOAATCA KAK NepecevcHHs
JHHHH perpeccHd ¢ OpPAMHATON TpPH Macce Tena, PaBHOR eNHHHIE)
pa3JiHuHBl B KaXAOH rpymne.

B cBfAsH ¢ nocJesHUM NOJOXKeHReM BO3HHKaeT TPYAHH Bonpoc,
Ha KOTOpDH HeBO3MOMKHO OTBeTHTh, OCHOBEIBAsCH JHIUL Ha Teope-
THUECKHX TNpPeJNOCH/IKAX: NPABUJIBLHO JIH CYHTATh HAKJAOH JIKHEH
perpeccun, paBHHA 0,67 H BHYMCACHHHIH I8 pa3HHMX Cpyni, xa-
paKTepHLIM AJIA NTHIL B HeJOM, HIK CleAyeT co6paTh Bce H3IMepeH-
HEle fifilia B OlHY OOJBLIYIO CePRIC H BHIYRCAHTE 3TOT Ko3(PhHIHEHT
Ans seex ntHu? Ecam chenate 310, TO ofilee ypaBHEHHe perpec-
cuH Ana Maccel ffua (Maaua, I} Ha Macey Tena (M,, r) Gynmer crne-
AYIOLAM:

Mangs = 0,277M,05%0. (1)

TloueMy e HaKJOH MONY4aeTcss OAPYTHM? 3STO pasiuune JEerko
06bACHNTE, JINnA Kax A0 Ipynne NTHI JHHHA PerpecCHH 0XBaThIBA-
er obnacTh pa3sHooGpasHHX pasMepoB, H XOTA JHHHH Hapalienb-
HEl, ¥ MEJKHX NTHL Hafmofaercs TeHAeHIHS K 60jiee HU3IKOMY KO-
sbdunnenTy (BO3MOKHO, H3-32 GONbUIEro pasMepa KIaAkH}, a ¥
GoMbIIMX NTHL, HANPOTHB, K GoJiee BHICOKOMY Koaddruuexty. 310
NOBOPaUHBAET BCH JHHHIO MPOTHB YacOBOf CTPEJKH, YBENHYHBAS
TeM CaMbIlM ee HaKIoH,

Pan H ero cOTPYAHHKH NOJAONMIAH K PelleHHIO TOr0 BOfpoca Td-
KuM o6pasom. OHH NPOBEDHAK OTASJBHEE JHHHH DErpeccHH mo HX
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HaKJAOHY Ha Napajje]bHOCTh NMyTeM aHaaH3a AMCHEPCHH H OfHa-
PYXHAH, YTO 3HAYCHHS HAK/IOHA AOCTOBEPHO HE OTAHYAOTCA JIPYT
or apyra (p>0,99). B of6mem HakioH HMeeT 3Hauwenne 0,675 ¢
95% -BEIM NOBEPUTENBHEIM HHTepBajdoM 0,015,

Kaxetca ueaecoo6pasHbiM NpHHSTh HakaoH b=0,675, kotopulii
HMeeT CHAY Afs BceX OTPSAOB NTHI, TaK JKE€ KAK H BHYTPH KaxKAO-
ro orpaga. OOHAKO 3TO CTABHT HAC B TPYAHOE TNOAOKEHHE, IO-
CKOJIbKY, ©CJIH DacCMAaTPpUBaTh fAHNa BCeX NTHI, NOJYYEHHBIE pe-
3yJbTaTH Y BepxHell W HHXHeH rPAHHUBI HX Pa3MepOB BBEAYT Hac
B 3abayxhetde. M sta 3agaua He HMeET «NPABHALHOIO» PeIUeHH,

Bpemsa uukyGaunn

BpeMs, Heo6xoAumoOe sl HHKyGaLHH, HHKYGAUHOHHLIN HepHOZ,
BapbHPYET ropasjo MeHplle, 4eM pazMmep Aul, HMHKyGaupoHHBIHA
nepuos MoXKeT OHTh Kak KOPOTKHM — [1 gHeli, Tak H ANHHHBIM —
noutd 90 amedt, pasauuadck npumepno B § paz. IlpunsB nepHoR
HHKYGalHH, WAH BpeMsa HHKyOauuu (fum, cyT), QyHKUHed wMacch
Tena ntuuul-ponntens (M., r), Pan u ero corpyamuku (1975) no-
JYUHJH cleayiolllee ypaBHeHHe:

g = 9, 105M 05197, )

Haknon ync/€HHO Mal B COOTBETCTBHH ¢ YMEPEHHON 3aBHCHMOCTBIO
HHKY(GaUuHOHHOrO MepHoLa OT PAa3MEPOB MTHUHL

Ha puc. 4.2 Mbt cOBMECTHAH ABE paccMOTPEHHHIX NMEPEMEHHBIX—
pasMep siua W BpeMsa HHKySauHH, HO B 3TOM cAyYae Macca aifua
BHIP2XKeH2 B NPOIEHTax MaccH Texa. ClefyeT OTMETHTH OAHY OCO-
GennocTs 2TOr0 rpaHkKa — HIKaJa OpAMHAT apHdMeTHu€eckas, a He
JorapHMHuecKas, X0Td NO OcH abCHHCC Macca Tela OTJIOXKeHa
KaK O6LIYHO B JorapudmMuyeckoM Macuitate. PaaMeph Tea BapbH-
pyioT oT 2,50 r (HHXHHA OpejesN Macchl TeAa AJdd koauGpu) a0
1000 xr (mMacca camofi GoAbUIOH NTHIK — 3NHOPHUCA),

SIfiuo, ARKyGHpyeMOe B COOTBETCTBYIOUIHX YCJAOBHSX,— 3TG aB-
TOHOMHAS JXHBasi CHCTEMa, COBEPLISHHO He 3aBHCAINAA OT BEJUYH-
HBEl NTHEH, KOTOpas ero cHecla. M BHCKasaJH OpennoJoKeHiue,
4TO, K2aK Nnpasmio, Gojee Meakue sflina xapakTepHIYIOTCH MEHbLIIHM
HHKY0alUHOHHHM MepHoaoM, ueM KpynHole. COOTHOLIEHHE Mexay
STHMH Be/JJHUMHAMH OKa3aHO Ha pHc. 4.3.

Pan u Ap (Rahn, Ar, 1974), ucnons3osaB gauHble o 475 Bu-
nax OTHI, NOAYYHAR cAEAyIOllee YpaBHEHHE A5 BPEMeHH HHKyHa-
OHH (fumx, CYT), CBA3aHHOE ¢ pa3MepoM sifina (Mapwa, T):

b= 12,030,597, (3)
70 ypapHeHHe, KOHEYHO, Jerko GEVIO 6bl BHIBECTH H3 JBYX mpe-

ALIAYUIHX YpaBHEeHHH, KOTOpHIe CBS3BIBAIOT pasMepel fiua m Bpe-
Ms HHKyGalMH ¢ pasMepoM Tefla NTHubl, CBA3aB HEHOCPEACTBEHHO
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Magea Tena

Pue. 4.2. Bonee ¥pynHAA NTHUA OTKAAAHBAET CPAaBHHTENIbHO GOsee MeNKMe SIfUA,
& BpeMa MHKYOalHH sfila BO3PACTAeT € YBeJHYeHHEM Da3Mepon Teaa pogHTeNefl,
Ecae Maccy afina Bmpakath B NPOLSHTAX MACCH TeJa BIPOIOR ITHUE, TO MOOTY-
qaimascd Aona Gyfer MeHnlle Ajud Gosee KPYOHHX DTHL, 68%-Hue goBepHTeNb-
Afe FPAHHUL OTMeYeHH UITPHXOBEIMH JHHUAMH; BHAHO, 4TO pasGpoc AAaHHKX 3HA-
aprenet, OGpaTHTe BHEMaHHe, 4TO WKala ofenX opawHaT — AAA MAacCH dAU H A5
apeMeHH HakyGauuu — apudmeraveckan, (M2 Rahn et al, 1975.)

IBe mepeMeREHBle-— BpeMs HHKyOalHMH H pa3Meps! ffia, MB MOJY-
yaeM Takoll JKe YMCAOBOH pe3y/pTat, Kak B NpeAblAylleM ypaBHe-
HHH.

Hopw B cKopayne

PaccMoTpuM nophl, uepes KOTODHEe CKBO3b TBePAYH CKOpJAyny fil-
1A NPOXOAAT BABXaeMble H BEAHXAeMble Ta3e H BOATHOH nap.
Cropayny obbiuHOro KypuRoro afiua npouusmiBaiot 10000 nop.
INnomans MOBEPXHOCTH sifia cocraBaser okoJno 70 cM?, 1. e. Ha
1 mM? crOpAynsl HpuXOAUTCa B cpedHeM 1,5 nopel, IInamerp mopH
paBeH npuMepHo 17 MKM, Tak uro ofLlasd NJACWALb NOP B KYPH-
HOM sfile —okoao 2,3 MM? (Wangensteen et al., 1971). Tonmununa
CKOpJYNBl KYpHHOrQ siina oxoao 0,35 M. Temepb coBceM NpoOCTO
noacuutatk ALGPY3UI ra3zoB yepes 5TH NOPH,; NOJYUEHHBIH pe-
3YJbTaT CBHASTENBCTRYET O TOM, YTO NOD BHOJHE AOCTATOUHO, UTO-
6H KHCJIOPOX NOCTYnaj B AHIO nocpeAcTBOM AH(GOYSHH CO CKOpO-
¢TI0, TpebyeMofi B NEepPHOJN, CaMOrQ BLICOKQTO ero noTpelJaeHHsA, Kak
pas nepei BRLIYNJEHHEM.
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Puc. 4.3, Bpema unkyGauug (Tpwx) NTHYEHX ARL YBENHYHBAETCH C YBENHIEHHEM
pasMepon gfna. [TOMROCTEIO BHYHCNEHHAS JHHAA PErpeccHE OMHCHBAeTCA ypaBHe-
aHeM Tpae=12,03 M;%2, [IpepupAcTHME ARAHAMH 0G03HaTed 95Y% -HHA AoBEDH-
TenpAuf untepean, (Hs Rahn, Ar, 1974.)

Kak e BapbHPYIOT MJIHHZ NOPH H ee IHaMeTp B 3aBHCHMOCTH
oT pasMepop siua? QUeBHAHO, YTO Y KPYUHBIX SHL H CKOpJAyna
TOJIE, a4 TOJNUWIMHA CKODPAYMEL ONpegeasieT AJAWHY NOpH, Janxa
m0ps {Lnopw, MM) B 3aBHCHMOCTH OT pa3MepoB Adua (Mama, T}
y 367 BuZOB NTHI ONHCHBAeTCA CAelyOLIHM ypasHennem {Ar etal.,
1974):

Loopn==5,126 - 10—2My,,9 956, (4)

[Ipu onpenefeHuH gHaMeTpa NOP BO3HHKAWT Cepbe3Hbie TPYA-
HOCTH, TaK KaK NOPH — 3TO He CTPOTQ UMIHHApDHUECKHE CTPYKTY-
pel; ¥ HEX o0BHUHO BecbMa HenpaBHabHas Gopma. [Ipeoxoners 31y
TPYAHOCTE MOIKHO, €CaH ONpeAedHTh OOy IMOIIAajib NOp BKCle-
pPHMEHTANBHO, H3MEPHB AHD(Y3HIO rasor uepes CcKopayny. 3Has
KosppuuienT 1HpPysHH, MH MOKEM INOACYKTATE PYHKUHOHAIABHYIO
naolafe, mop, KOTopas, coOCTBEHHO, H NpeAcTaBNseT HHTEpec ¢
TOUKH 3peHHS oOMeHa rasoB. ChefoBaTesbHO, cOBCeM He o0s3a-
TeIbHO TOUHO ONpPeAe/siTh T¢OMETPHIO IOP H HX YHCHO.

Quesuano, gTo 06lag MIOLIafb MOP JAOAXKHA YBEJHUHBATHCA €
yBeJAHYEHHEM Das3MepoB sffila, 2 yBelHuHBaiollaacsd JAJMHHA TOP
(c yBenuueHHeM TOJLIHHH CKOPJAYDH) Tpefyer elle GOAbLIIEro ybe-

10008
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AuYeHHs HX TyomagH. Hcenonbsys ckopocTh Antdy3WH BoZIHOrO
mapa uepes ckopaymy sfuna, Ap u ap. (Ar et al, 1974) noacynraau,
4T0 (yHKuMOHANBHAR nAOWaAb TOP (Anop, MM2) HOMKHA OHITh
crenyoinei:

Apop=9,2-10Mp, 12, (5)

Yo 2Ke 03HAYAIOT YPaBEEHHS, KOTOPHE CBA3HBAIOT LJAKHY IOp H

HX Drollaik ¢ pazMepaMu siilla, KOTAa MH pacCMaTpUBaeM peallb-
Hoe sAiino? BosbMeM 06BIKHOBeHHO® KypHHOe Afno Maccoit 60 r u
alino s 10 pas Gouabwee (KoTopoe, HanmphuMep, MOXeT 6biTh 600-rpam-
MOBHIM SHIOM HAHAY, KKHOAMEDHKAHCKOK crTpaycoolpasHo#l NTH-
un). fHino, koropoe B 10 pas Goabiue, Syaer HMeTb OOLLYIO (PYHK-
LHOHAJbHYIO AJoLaAL rop Goaswe B 17 pas (10L23%=172), 310,
KOHEUHO, YCKOPSIeT NPOXCHIeHHEe ra3oB, 4T0, HeCOMHEHHO, H Tpe-
6yeTcs Aaa paspuBalolierocs B Gogee KpynHoM aiile mrexuza G60Jb-
wux pasmepos. OxHako y Gojee XKpymHOro sAfila H CKOpJAyna ToJ-
mle, NosTOMY M Nopel B Hefl moutd B 2,9 pasa aaunHee (10%456=
=2,86).
- CKOpOCTE NPOXOXKEEHHS ra30B UPAMO APONOPUHOHANbHA (YHK-
UHOHaJBHON IJOIaAH NMOp H ofpaTHO NPONOPUHOHAJABHA JNHHE
nop (paccrosuui puddysuu), mosToMy oOMeH rasoB B ffiue HaH-
oy 6ymeT B 6 pa3 HHTeHCHBHee, YyeM B KYDHHOM #iille, KOTOpoe B
10 pas Menblie, 3TO COOTBETCTBYET HAULIEMY NpPeANIOJOXKEHHIO, UTO
Yy UbinJeHKa, B AecATh pa3 yBeJHUEHHOTO B paaMepax, HHTEHCHB-
HocTe MeTaGonusMa yBeamyutack Gut B 6 paz {cu. ra. 6).

ToTepu BOAK M3 niiya

JlerkocTh, € KOTOpOH rash, B TOM YHC/Ae BOASHOH nap, NPOXOAAT
yepes NOPH, OpAMO APONOPUHOHaNABHA IVoWajau mop u obpatno
NPONIOPUHOHANBHA UX JJHHE, [05TOMY MOXKHO BHIBECTH 3aBHCHMOCTD
CKOPOCTH HPOXOXASHHR Ua30B uepe3 CKOPAYNY OT OTHOIIGHHS 3THX
AByx nepemeHHux. HcnojpsoBaB npupefeHHbie BellIe YpaBHEHHS,
MBl NOAYYHM, YTO APOHHIAeMOCTh CKOpPJAYINH fAlilna zasg rasa ()
JoJkHa OBITh OPONOPUHOHAALHA pasMepaM dAillla W ONHCHIBaeTCH
dbopmymofi

G = Map a7 : Moy, 08 = Moy, 075, (6)

TakuM cOOTHOINEHHEM WPOHHHAEMOCTE CKOPJAYNH fAiina AAs BOAS-
HOTO mapa, T. €. CKOPOCTb TNOTepH BOAE! SIHNOM, CB3aHa C pasMe-
pamu sitna (Ar et al., 1974).

YpaspeHHe NPOHHUAEMOCTH LA BOASHOTG Napal!, OCHOBaHHOE
Ha H3MepeHHAX NHGPOY3HH BOASHOIO mapa depes cKopayny y 29 Bu-

¥ Ilpoxowaende BOAAHOTG Napa 4epes cKROpAyRy onpefensercd Kak Gm,o=
=Eu,0/APu,0, rie Eu,o— CKOpOCTh HCTADeHHA B MHMIMTPaMMax 3a 1 cyT,
a APu,o0-—PasHOCTL [ABJEHHH BOJAAHOTO NMapa no ofe CTOPOHH CKOPAYIH,
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HoB {Macca AuL pa3nuuyaaach Ha TPH nopsanka), GyAeT HMETb cle-
AYIOIMHA BUAT
G0 = 0,432 Mgy, ™. )]

MaTeHCHBHOCTD HCNAPEHHA BOAE H3 LEJOrC fillla yBelHUHBAET-
cf C BO3pacTaHHeM MacCH ffila B CTeNeHH, MeHbIlefi eAHHHLE)
3TO 03HAYAET, YTO CKOPOCTH MOTePH BOAM HA | © MaccH RAfuA
YMEeHbIIAeTCA MO Mepe YBeJHYeHHs pasMepoB afima, JIpyruMH cao-
BAMH, KPYNHHe SALA TepAlOT OTHOCHTENBLHO MeHblIe BOAH, 9eM
Meakne, OJH2KO, KaK MH BHAENH paHbIIe, ¥ TTHL, OTKIANEBAK-
WwHx Gonee KpynHule ffina, NepHOA HACHRKHBAHHA ROJbINe, HOYTOMY
HX gfirta TepAlOT BOAY B TeueHHe Oojlee IMUTENBHOTO BPEMEHH,

O6benureHnsfi 3¢ {eKT OTHOCHTEJNbEC MEHBIIETC HCNAPEHHS H
fonee AJAATENLHOIO HHKYGAUMOHHOTD NEPHMOHA JETKO MNOACUHTATD.
D710 paeT NopasHTeNbHO Npoctofi peayiabrar, OfWias noreps BoAR
3a Bce BpeMs HHKYOanuH paBHA NpPOH3BEZEHHIO €XKEeJHEBHEIX MO-
TePh (HEMOCPEeACTBEHHO CRA3AHHHIX ¢ NPOHHUAEMOCTHIO CKOPAYIH
IR BOASHOTO N4pa) Ha BpeMA HHKYOALLHH.

ITeppas BenuunHa onpegensiercss Maccodl aiima B ctenexdn 0,78,
a ppeMs HHKyDaukk — maccofi aiiua B cremenr 0,22, 1. e, ofmasn
NOTEPA BOJHL onpegesiserca maccoli afina B crenenn 1. Mubimu cao-
BaMH, Bce ffilja, KPYNHBIE H MEJKHE, TEPAIT BOJY NPAMO MpoOmNop-
IHOHAJNLHO CBOHM pasMepaM, HJAH JONs Macce sdra, KOoTopas Te-
pPAETCA NMyTEM MCMApeHHA BO BPEMH HACHKHBAHHA, OJIHREAKOBa AN
BCEX SIHI, HE2aBHCHMO 0T HX pa3mepoB. [IpH HOpMaABHEIX YCJIOBH-
X, KOrZa J[aBJeHHe BOASIHOFD Mapa B THeE3lle COCTABARET
35 MM pT. cT., Bce fHua ofwuHo tepawT 15% mnepBOHAYAIBHOFO
Beca 3a CUET HCHapeHHd B TeYeHME HOPMAJBHOTO HHKYSAUHOHHOTO
nepxoaa.

[Tonepopst HTOr, MOMKHO CKa3aTh, YTO AJHAA NOPH (TOJLIMHA
CKOpAYNH sfila) H NJOLLAAL MOP, Uepe3 KOTOPEE MPOHCXOAUT AH-
¢ysust, NOJOTHAHH APYT K APYry, Hecmorpa Ha 30-ThcsyHylo pas-
BHIly B paaMepax fHll, MOITOMY B TedeHHe HOPMAJBHOrO HMHKYHa-
LHOHHOTO MepHOA3 Bce fAfiza TepAIOT OAHHAKOBYIO JOJIO NEpBOHA-
YAJAbHOH MACCH 34 CUET HCMAPEHHS BOAH, TOrRA KaK HHTEHCHB-
HOCTh razo00MeHa COOTBETCTBYET NOTPEOHOCTAM pa3BHBAOUIErOCH
3apoAHIA.

Hrax, MBl pacCMOTpDeNH CBA3b PasMePOB fAHLA, NPOAOKHTENb-
HOCTH HHEYOAIHOHHOFO NepHOZa H CTPYKTYPHl CKOPJAYIOH C Taso-
o6MeHOM H HcTlapeHHeM Bojibl. BecbMma BaxHYI0 PVHKUHIO CKOPAY-
bl — QYHKIHIO MEXAHHYECKOH 2allUTH  KHAKOTO  COAEPIKHMOTo
afila H pa3sBHBAIOLIETOCA 3apOALINA — MBl OGCYAHM B Caegyloures
rJaase,



5. TIpouHOCTb KOCTeH U CKeJeTa

3auen HYKeH CKeleT

Cxener npeacrabaseT cofofi ONMOPHYIO CHCTEMY: OH NOJALEPXKHBAET
dopMy Tena H ofecneuHBaeT HaJHMUMe PHYAroB, KOTOPHIMH ONEpH-
pyioT MHIMOH. CKeJleT — 3TO0 MEXZHHYECKH JKECTKa# YCTOAYHBas
CTPYKTYpa; OH MOMET OBITL BHYTPEHHHM (3HIOCKeNEeT, KaK ¥ mo3-
BOHOYHHIX, OT PHG A0 MIEKORMTAIOIIUX) HJIH BHEHIHHM (3K30CKe-
JI€T, KaK ¥ YASHHCTOHOTHX, OT KpaloB A0 NayKOB H HACEKOMBIX)!,

Cxener IO/KeH GHITH JOCTATOYHO MPOUHEIM, YTOGH, He paspy-
Maschk, BHASPKHEATE pa3JHuHEle Harpysku. CKemeT AOJNKeH YAep-
¥MHBATH BeC JXHMBOTHOTO, HHAU¢ OHQ OYJAeT pazfaBAeHO cOGCTBeH-
HOR TsaxecTbw, OH AOJKEH NPOTHBOCTOATH CHAAM, BO3SHHKAIOLIHM
HpE ABHXXEHHHM M BH3HIBAIIIHM H3THOH B KpyueHHS, KOTOpHe MoO-
TyT ero paspywnTs, CkexeT Takme AOANeH OHTb YCTOAYHB K TOMU-
KaM, H 370, OLITL MO3KeT, ¢caMoe Raxkuoe Tpefopanne,

Bonee Taxenw# ckeneT NpoYHee, H ¥ HENMOOBHKHEIX JKMBOTHHX,
HanpMMep KOpPaAACBHX NOJHNOB, OCHOBHYW YacCTh Teld COCTABAR-
eT CKeNEeTHHH MaTepuana, ¥ NCABHMHEIX XHEOTHHIX THIKEJABIH CKe-
JNET YBENHUYHBAET 3aTPATH HA ABHMEHHE, YMEHBLIIAET HPOBOPCTRO H
IaHCH CHNACTHCh OT XWIIHHKOB. [lo3ToMy pasMep®l W CTPYKTypa
CKeJleTa ONpelenAloTcs KOMOPOMHCCOM MeXAY DasHHIMH TpedoBa-
HHAMH: YTO AO/DKHO GBITh pellaloiMinM — NPOYHOCTh HJAH JETKOCTh?

MacuiTa6nbie npeoGpa3oBaBHA CKeNeTa MAEKOTHTAIOMHX

PaccmorpuM rpyany NO3BOHOUHBIX, HAHPHMEpP  MJAEKOSIHTAIOIHX,
XapakKTepHIYIOIIHXCR CXOILHOﬁ oprannsauneﬁ, HO HEHOXOMKHX Apyr
Ha gpyra. BceM HaM M3BeCTHO, 4TO KOCTH CJIOHa TaAxejee H Mal-
CHBHee, UeM COpPa3MepHO yBeAHYEHHHE KOCTH MBI, [Towemy?

! Tpernft THm cKeneTa — rHApOCTATHUCCKHN — OCHOBAH Ha ApyroM NpHHIKRe,
B sToM caydae cHAHR NefiCTBYIOT HZ HeCKAMAeMHIH 3JIEMEHT, KOTOPHM SBIARTCH
KHAKOCTb, 3aKANUEHHAA B COCYH, IPOTHBOCTOSUIHE pacTamenmn, MuomecTso
Oecno3BOHOUHKX (HanpHMep, 9epen) ofAzaHel CBOell CTOCOGHOCTBIO IBHraThCR H
COXD2AATE GopMy KOMOHHHPOBAHHOMY NEHCTRHKY MKUAKOCTER Tefa H MBIDeYHHX
croes B cTekKe Teda. Bce MH Habawozane MPHHUEN $YHKUHOHHPOBAHHA THApO-
CTATHUECKOTD CKeneTa NPR YBAAAHHA AHCThER H UBeTKOB. OOHYHO OHH AepxaT-
cA NpsMo GaaroZapd TOMY, 9TO KJIETOYHOE COREpPKHMOS OKAIHBAET HABIeHHe
Ha TPOUAHE KACTOYAHE CTEHKH; ecdH oOBeM HUIKOCTH YMEHLIUAeTCH H3-3a [0~
TEPH BOOH, TO LABJEHAE YMEHbUIACTCA H PacTeHHe NMOHAKZET,

4 UIMunr-Huenncer
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Horyn THORYHOrO MJ/ISKOMMTAKIIETO YAEPHKHBAOT Maccy ero Tte-
Ja, § O Mepe BO3pacTaHHA Macchl XHBOTHOTO NOJKHA COOTBETCT-
BEHHO YBEJIHYMBATHCH NPOYHOCTH OMOPHL. JlOmycTHM, UTO BCe JMHHEH-
HhHle pasMephl XKHBOTHOTO YBeJHYHJNHChL BABoe. Macca Takoro yae-
JMYEHHOTO XKHUBOTHOTO BO3pacTeT Torfa B 8 pas, 1. e. Kak Kyl JH-
HefiHBIX pa3MepoB, YTO AOJIXKHO NMOBJHATh Ha NPOYHOCTH HOAHEp-
XKUBAICUIMX CTPYKTYp. UTo6H 3TH CTPYKTYPHR He pa3pyLIHNIHCh, KX
nonepeyHoe ceueHHe NOJKHO YBENWYKHTHCA [POMOPIHOHANBHO BOCH-
MHKPATHOMY YBeJHUEHHIO HATPY3KH, HO eCJIH Bce pasMephl NpOCTO
YABOMTb, IIOLEAAD DONEPEYHOTO CEYeHHS KOCTeH YBEJIHYKTCR TOJb-
KO B 4 pas3a. DToTO SIBHO HEAOCTATOYHO, H UTOOHI YAepiKaTbk BOCH-
MHKPATHO YBeJHUEHHHH Bec, KOCTH JOJIKHH YBeJHYHTBCS HeNpo-
TOPIHOHANBHO,

Tanpneo Canuaeit (1637) Bnepeme OOpaTHA BHUMaHKe HA Heob-
XOJIIMOCTh HENPONOPUHOHAJNBHOrO yBelHdZeHHs pasMepoB KOCTel,
BLUTOJHAIOIIMX OMOPHYI0 (YHKUHIO NpPH YBeJIHUEHHH pPa3MepoB
Tena. OH, BepOATHO, OLIJ MepBHM YUeHBIM, ONMyOJHKOBABIUHM pac-
CyXJeHKe O BJAHSHHH pa3MepoB TeJa Ha pasMepsl ckejera. B cBo-
nx «Jlpaforax» OH NHCAJd, YTO CKeJIeT KPyMHOrO KHBOTHOTO A0J-
JeH BHITE DOCTATOYHO NPOYHBIM, YTOOH NOAAEPHHBATE BEC 3TOTO
JKHBOTHOTO, MOCKOABKY OH BO3pacraeT KaK TPeTbsl CTeNeHb YBeJH-
4UBAIIKXCA JHHefiHBIX pasMepoB, [aaunell nNpuUBOAHT PHCYHOK
{puc. 5.1), nokasupBaomHi, ¥ro 60AbIIAS KOCTb HENPONOPLHOHAJb-
HO ToJlie ManeHbKofl, [Cyas no pucyHry, laauned cayuvaiino cie-
Aan apupMernueckyio omubky. ¥ G0JBHION KOCTH, KOTOpas B TpH
paza AJHHHee MaJleHbKOH, AHAMETp yBeJHUeH B JeBATb pas, a 3TO
ropazae Ooabpliaf HePONOPIHOHANBHOCTb, deM Tpebyercs. Tpex-
KpaTHOE yBeJHueHHe JHHeliHBIX pa3MepoB fAaeT 27-KpaTHoe yBeJK-
YeHHe Macchl, H NJIOLULAAbL NOMEPeUHOro CeYeHM KOCTH [0/XKHA
6HTE yBesqudeRa B 27 pas, a ee JHaMeTp, CASNOBATEILEO, YBEJH-
uutcs He B 9, a B 5,2 pasa (keaapaTtHHA KopeHb u3 27).]

Ecau Macca ckenera Bo3pacTaeT HeNpONOPUHOHAABHO YBeJAHYe-
HHIO MaccH Teja, TO [fle-T0 AoJuKeH OHITH Ipefes, 3a KOTOPHIM
RalbHelillee yBeJHUeHHe HEBO3MOXKHEO, IIOCKOJLKY He MOXET Ke
BCE JKHBOTHOE NPEACTaBJIATh co6oi ckener. ajunel 3TO NOHAM H
MPEeANONOMKH, YTO TMIAHTCKHe XHBOTHHIE JO/IKHBEI GHITH BOJAHEIMH,
uyTo6B HX Bec NOAJepxHBajda Boja. Ha cymie ux ckener 6w Ol

Puc, 5.1. Tananedi, sepoATHO, NepBHf
DpHUIEA K BHBOAY O TOM, UTC KOCTH
OueHb KPYMHHX XHBOTHHX, AAd TOTO
4TOOH BEIGPIKHBATh BeC 3THX IKHBOT-
HMX, HEe MOTYT OHTbL NPOMOPUHOHANB-
HEMH HX JHHeHHHM Da3MepaM, T4K Kak
BeC  BO3PACTAeT  HPOHOPUEOHANBHO
TpeThedl CTEMeHH JHHeHHHX pa3Mepos,
(M3 Galilei, 1637.)




Mpounocets xocTedl W cKeneTa 5t

pa3ZapjeH YYLOBHLIHEIM BEeCOM, HO3TOMY caMble GOJBHIHE MJIEKO-
MHTAWIKE — KHTH — XHBYT B BoAe. B kuure lanunes CuMnanuuo
CTABHT BOMPOC O «UYROBHIIHHX pasMepax HeKOTOpHX pHIG, Hanpu-
Mep KHTOB, KOTOpHe, HacKoJBKO A 3Hato, B 10 pas Goabuie, uem
caon». B cBoem oTBete CanpBHATH OTMEYaeT, YTO, KHECMOTPA Ha
YYJOBURIHE{ Be&C KOCTEH, 3TH JXHBOTHLIE He TOHYT, CAeJOBAaTEJBHO,
TOT (aKT, ur0 puOB MOTYT OCTaBaTbCA NOA BOAOH e3 ABHXKeHHSA,
NMO3BOJIAET NPeANOVIOKHTh, UTO IVIOTHOCTE HX Teja TOYHO TaKasm
e, KaK NJIOTHOCTE BOJAB, TAaKHM 0GpDA30M, €CJH HEKOTOpHE YacTH
HX TeJa TAMeJN€e BOAL, TO APYrHe NOJKHB GHITH J€r4e BOJH,
B MPOTHBHOM CJydYae 3TH KHBOTHEIE HE CMOIJIH OB COXPaHATH pas-
Hosecue» (Tanunefi, 1637).

Boo6pasznM, 4TO ueTLIpe HOTH MJEKONHTAIOWIErC SABASIOTCH BEp-
THKaJIbHEIMH KOJIOHHAMH, KOTOpDHIE AOMAXKHEI BHJISPXHBaTh BeC ero
Tena. Cpasy e BOSHHKZ€T BONPOC: OAMHAKOBH JH MeXaHHUECKHe
CBOAICTBA KOCTeH y KPYIHHX X MENKHX XHBOTHbIX? BeposTHo, 5TO
TaK, OCKOJNBKY KOCTH BCEX MJICKONHTAIOUHX COCTOAT H3 OAMHAKO-
BOTO MaTepHana, 4 HMEHHO H3 KPHCTaJOB anaTHra KaJblHs, 3a-
KJIOUeHHEIX B CeTh KOJJIATCHOBHIX BoJOKOH. Mamepenue mpenenb-
HOH NpOYHOCTH KocTell MiexkonHTamomux pasHoil maccw or 0,05 o
700 xr (14 000-kparHas pasHMila) He BRIIBHJIO KAKHX-JKGO 3HA-
yurefsHEX pazauuuft (233453 MH/M? y MenxHX XKHBOTHHX H
200428 v xpynHux) (Biewener, 1982).

Cuna cxartua, AeficTBYIOIad Ha KOCTH NpPH YBeIH4YEHHH pasMme-
POB KHBOTHBIX, He ZOJKHA NpPeBHIIATL Npefes, RoNycKaeMbHl Ma-
TepHanoM (KOCTBIO), MOSTOMY YBEJHUEHHE NPOYHOCTH AOJKHO AO-
CTHTATHCA 33 CUET H3MEHeHUN pa3MepoB kocreil. UTolH yBeAWUHTEH
NPOYHOCTE ONOP YNPONOPHHOHAJILHO HArpyske, AOJXKHA OHITE yBe-
JHYeHa MpONMOPUHOHaNbHO Harpyske (M:) ¥ mionlaas HX nomepey-
Horo cevdeHHA. JomycTHM, pasMepsl ONOp YBEAHYHBAKTCA B COOT-
BeTCTBHH C JIHHeHHHIMH pa3MepaMu tesga (T. e. NpONOPUHOHAJbBHO
M:%33%). Torza o6reM WAH Macca onop GyAeT NpoH3BeAeHHeM IJO-
IafH HX nomnepeyHoro ceueHHs (M."?) na mauny (M:%%*3), 1. e. 6y~
JeT mponopuxoHanbHa M 132,

[TonpiTaeMea BHPasHTe 3T0 OOHYHBIM 4Y€JOBEYECKHM S3BIKOM.
Uto6el BRIOEPKHUBATL BeC YBeNHIHBAMIIEHCA Macchl ZaHHOK (op-
MEI, OTIOpA HOMXKHA YBEJHUHBATHCA HEMPOMNOPIHOHANBHO AHHEHHHIM
pa3MepaM yBelHuHBalomleHcss HarpyskH. Ecan yanuaerne omnop
NpONOPHHOHAALHO JHHEHHHIM pasMeépaM Harpysks, 1o ofbeM HJIH
Maccy 3THX ONOp CJAeAyeT PACCYHTHBATL N0 BeJHYHHE HATPY3KH B
creneHd 1,33. ODHAKC CKeNeTH peajlbHHX XHBOTHHIX He COOTBET-
CTBYIOT 3THM IIPONOPOUAM,

Kax o6ctour Aeno C peanbHbiMH XHBOTHBIMH

[Tpsunxk u ero coasropst (Prange et al., 1979) nmommumMo coberBen-
HEIX JaHHHX coBpastH M3 pa3sHBIX HCTOYHHKOB GOJbUIOE KOJHYECTBO

4%
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Pre, 5.2, Macea cxenera MIEKOIHTAOUNX BO3IPACTZRT HENMpPOMOPUHOHANBHO YREAH-
JeAHIc Macchl TeAa, KaK MOXKHO GHIC GH OXHEATh, HCXOOA H H3 ToOpPeTHUSCKHX
donomennt. OfRAKO HAKIOA 3MIHDHYECKOH MHHHH perpecck, pasuufi 1,08, MeHs-
me, YeM TNpeAlloNarajoch Ha OCHOBE DacueTa MeXaHHYECKHX CHJ, HeOGXOMMMEX
ana nogaepxanud meca tena, (Ha Prange et al, 1979)

HHDOPMALMH O CKedeTax MaexomuTalomidx, IlocTpoeHdelll Ha oc-
HOBE 3THX AaHHLIX rpadmKk mnoKazaH Ha pHe. 5.2, 3tH asTopul
ONyG6JHKCBAJH OPHTHHAJbHEIE NAHAHE B opMe TalAaHl, NOAb3YACh
KOTODBIMH MK MOXEM NOACYHTATh HE TOJNBKO HaK/JAOH, HO H J0Be-
pHTeAbHbIe npemean. Haknon cocrasaser 1,08, a goBepuTenbHEI
unreppaa =0,04 upu p>0,95, 1. e. HaknoH Gyder Mexay 1,04 u
1,12. dro sHauHTeAbHO NpeBHINAET HaKAOH, pasumii 1,00, koTopHii
ONHCHBALT NPAMYIO NPONOPLUHOHAJIBHOCTD, HO 5TO ZaJEKO OT KOXH-
AaeMoro» HakJAoHa 1,33, MOJYYEHHOTO NpPH PAacCMOTPEHHH CTATHYE-
£KHX HarpyaoK,
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Uro e 370 3HauuT? EcH cKeseT MaJeHBKOrO MJIEKOOHTaIoLIe-
ro paccyHTaH Ha NpeojofeHHe IPAaBUTALROHHON Harpy3KH, a pas-
MepH cKeaeTa OYAYT pacTH B creneHH todsko 1,08, To y Maexons-
TAUEre pPasMepoM ¢0 CJIOHA CKeNeT He AOCTHTHeT TpefyeMoft
TIpOYHOCTH. JTO He MOAXOAMT. BMecre ¢ TeM ecau croaboobpasHne
HOTH CJIOHa YIOepXKHBawT €ro Bec, TO [IPY YMeHblIeHHH NpONOpUHE
B 3TOH Xe CTeneHH OHH OKa3aJHCh OBl CAMIIKOM TSKeJOBEeCHHIMH
JJI ManeHbKOro 3BephKa.

BrBos HampamuBaeTcs caM cofofl — Macca CEeJera MJIEKOIH-
TalIIero He BNUCWBAETCH B CXEMBl, YUHTHBAIOWME TOJBKO I'pPaBH-
TaUOHHBIE HATPY3KH, H MBl AOJXHE HCKaTh 4TO-TO enle, Bo Bpemsd
ABHKeHHA BCerfa BO3HMKAIOT CHJH, O0GYCJIOBJAeHHBIE YCKOpeHHeM
HAH TOPMOMeHHEeM, KOTOpbie CKPYUHEAKT W HATH0AI0T CKeleT, H
ero 5JeMeHTH! [MOMKHB BHASPKMBATE 3TH CHJALI H HE JOMAThCH
npemxte Bcero noj BauAHHeM karnbos, llockodeky (opma sdemeH-
T0B CKeJeTa BeChMa CJAO0XKHa, AOTOJHHTENLELE AaBReHUS] HA CKeJerT
B CpOLECCE YCKOPeHHR M BO3JAeHCTBHS HAUPY3KH OKa3blBalOTCH
upesBuyaiiHo caoxueiMu (Currey, 1967).

Anexcannep u gp. (Alexander et al., 1979 b) BbuHCAUAH Me-
XaHHYECKOe HANpsKeHHe B KOCTAX HOI MJASKOOHTAIHX BO BpeMs
ABHAeHHA. MaKcHManbHOE JaBieHHe Ha KOCTH HOT OCHapYXkKeHO Y
CKAUYILErc KEHrypy, Nphralpmell cofakh, HeCYRIHXCS rajJonoM aH-
THAONH H OyiiBojia H Oeryliero cjaoHa, Macca rella y 3THX JKHBOT-
HEx pasanyaercs B 350 pasz— ot 7 no 2500 xr, TeM He MeHee moi-
CUMTAHHEIE BEJUYRHB OKA3aJHCH TOPAsHTENBHO CXOZHHIMH— oT 50
no 150 MH/m® (500—1500 krc/cM?) — 6e3 kakofi-nuGo cBA3H ¢
pa3MepaME Tena. 3TH HCCaedoBaHMA ObIM pacliHpeHs buBeHe-
pom (Biewener, 1983), KOTOpHIH BKJIOYHJ IKHBOTHHX Maccoll B
0,1 Er— 6ypyHAyKa H 3eMJASIHYIO GeJKY; JaBJAeHHde Ha JHCTaJbHEIE
KOCTH KOHeuHocTell y HHUX cocraBasano ot 58 xo 86 MH/m2,

OrTMevas TPYAHOCTH PacyerTa BeJHYHHB HaNpsKeHHH B KOCTHAX
BO BpeéMs JBHIKEHHS, MBl JOJKHH CAeJAaTb BBIBOJ, 4TO 3aMeTHO
pa3HHIbB B MAaKCHMAJNbHHX LaBJCHHAX Ha KOCTH ¥ JXKHBOTHBIX, Pas-
Auyamuxcs no Becy B 25000 paz, He Halnionaercs, T. . BeJIHUH-
HH MaKCHMMaJbHBIX HanpsKeHui, BO3HHKaILUX BO BPeMs  HaH-
Gonee SHEPrUYHBIX ABHXKEHH, CPaBHHMH C BEAHYHHOH mpeieNbHOR
poyHOCTH KocTel — 170 MH/M? na pacrsxkenre u 280 MH/M?na
cxartde {Burstein et al.,, 1972). 310 B 0bmem cornacyerca ¢ o6biu-
HRIMH CAyYasMH PacTs:KeHHf CBS30K H IepesIOMOB KOCTell y cnopT-
CMEHOB MPH MaKCHMalbHBEIX HArPY3KaX; HalpsAXKeHHHE TPEHHPOBKH,
OUEBHJIHO, MPUGAKKAOT OPraHA3M YelOBeKa BOJOTHYIO K KOHCTPYK-
THBHOMY Mpefedy NpPOYHOCTH H HMHOrAa YBOAAT 3a 3TOT Npegel.

HurepecHo, 4T0 MaKCHMadbHble BEMHYHHEI PaCTsiXKEHUH, OTMe-
yeHHbte AjexkcaHjepoM, Beerfa OBJIM MEHBIe, YeM BEJHYHHBI CIKa-
1Hf, OpHMEPHO Ha OAHY TpeTh. [lpocroe au 310 coBnageHHe, 4TO
NPOYHOCTL KOCTH Ha pacTaxeHHe M exXaTHe (COOTBETCTBeHHO 170
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B 280 MH/m?) pasnuyaerca NpHMEpPHO Ha TAKYI0 K€ BeJHYHHY,
Ka¥ H MaKCHMaJ/JbHbleé BeJIHYHHB DaCcTAMCHHA H cXaTHA, OTMedeH-
Hble AnexcanaepoM?

Hackonbko Nerkd KOCrH nTHi?

Bce MH 3HaeM, YTO KOCTH NTHI Jerie, 4eM KOCTH MJEKOMHTAIOLIHX,
He Tak JH? Te, KT0 HHQOpPMHpOBAH Jyyllle, BO3MOMKHO, TaKKe 3Ha-
I0T, YTO MHOTIHE KOCTH NTHI, B OCOOEHHOCTH KOCTH KPHLIA, MOJHeE
H 3anoqHeHsl Bosayxom, IlosToMy ME ¢ ynueienueM o0HapyxKH-
BaeM, 4T0 06mas Macca CKeJIeTa NTHI| [0 OTHOIIEHHIO K Macce Te-
Ja CHJIBHO He OTJIHYAeTCA OT OTHOCHTENBHOM Maccel CKeJMera MJe-
KOMUTAIOUIHX. YpaBHeHHS A Macchl cKejaeTa (Moxen, KI) DO OT-
HollleHHIo k Macce Tena (M, xr) umewt cneaywomuil Ban (Prange
et al., 1979}):

IITHus M gen = 0,06491 1,068:£0,008
Muaexonnraomue My, = 0,0608M, 108810021

DT# IBa ypaBHEHHN!, B CYHIHOCTH, OAHHaKoBH. M3 HHX BHAHO, YTO
y THHHYHBIX ATHI, M MJEKONHTAOIMHX Maccoll Teaa ! Kr crener
GyleT BeCHTb COOTBeTcTBeHHO 65 u 61 r. Takum o6pasoM, y NTH-
OBl CKEJMeT HEeMHOro ThXKeJee, UeM Yy MJSKOTMHTAWIero TOro e
pasMmepa, X0TS pa3HHIA CTaTHCTHUECKH HeJOCTOBEDHA.

ITO CXOACTBO HE HCKJIOUAET BO3MOMKHOCTH TOTO, UTO HEKOTOPHIE
KOCTH Y NITHIL MOrYT GHTH OTHOCHTENLHO JIETde, B NMEPBYIO Ouepelb
5TO AJHHHBIE KOCTH KpPhJAA, KOTOpHe AeHCTBHTENBHO Jerye, ueM
KOCTH HePeRHHX KOHEUHOCTEH MJAeKOIHTamoUuX, KocTH HOr y nTwi,
HaIPOTHB, OTHOCHTEJIBHO THAKeJee, YeM Y MJAEKONHTAWMMX. Boa-
MOXHO, 3T0 OOBACHAETCH TeM, HTO Y OTHL CHJBI TOAYKA BO BPeMS
NPHIEMACHAS PaclpelesioTcs Ha JBe HOTH, 2 He HAa YeTHpe,

Januwe, Ha KOTOpbie cChlI2lOTess TIpSHAK H €ro COaBTODH,
MOJYyYeHBEl Ha KOCTAX, BLHICYNIEHHHIX Ha BO3AYXe: BCE CKEMETH MTHI|
GuliM H3 My3ees. B Gosee nosxwed cratee IIpanax u ero coasTo-
per (Anderson et al., 1979} mucanam, yT0 Bee CKeNeTH Ha3eMHbIX
MJEKONKTAIMAX «OBTH THOHYHEIME CYXUMH IpernapaTaMH, Xxapak-
TePHEIMH [Js My3eHHBHIX KOJAeKUHH»; WHEIMH CJOBaMH, OHH C4H-
TajH, YTO CpaBHEHHe HTOro MaTepHasa NPRBOMEPHO,

Hoce (Dosse, 1937) uccnenoBan pasinyHa MeXAY CBEIXUM H Cy-
XUM cKesleTaMH H OGHapYXHJ, YTO CyXasl Macca CKeNera MTHOH Co-
crapasier B cpegnem 70,2% (25,5, N=22) cupoil Macch. 3uayu-
TeNbHHX H3MEHeHHH B CyXofl Macce KOCTell B 3aBHCHMOCTH OT pa3s-
Mepos NTHH He OGHApYXeHO, H NO3TOMY YP4BHEHHS, NpHBEJEHHHE
paHblIe s CyXofi MaccH, MOXKHO NepecyHTaTh ANsS CHPOH Macck,

! 3aech, KK H B PAAe APYTHX CIyyaee, ToXaszaTedn mph M: faeres co cRoed
CTanAapTHed omnbrol, — fTpum. ped,
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npubasans upuMmepRo 50% cyxofi Maccel, 3To noAHEMaeT KO-
¢uUHeHT nponoplHoHaibHOCTH ¢ 0,60 fo npamepuno 0,1 — Beanuu-
HH, NPHBOIMMOH APYTHMH aBTOPAMH M COTAACyOLleHcAa ¢ Maccoh
CBEXKEro CKejera.

Jlerue nan ckeder ¥ BOAHBIX MACKOMNATAWHX?

¥ BOIHHX MJeKONHTRIOIUIHX HX Bec NoANepxuBaeT Boja, Kutw H
TIOAGHH MMEIT NOYTH HeHTpasbHYIO #JaBYyYecTb, NO3TOMY BO3HH-
KaeT BONPOC, OTpaKaeTcd JH 9TC HAa HX cKejgeTe? ¥ 3THX XXHBOT-
HEIX CKeNeT (JYXHT onopofl, HeoBXOZHMOH TOJABKO IAA LeficTBHA
ML, a He JJIA TOro, YTo0R NOJLAEePXKHBATDL BEC Teld.

Jese nanBonsee 3aMeuaTeNbHbLe TPYNAS BOJHEX MJGKONHATA-
JOIIHX, TIONEHM M KHTE, BMECTe BApbHDYIOT NO BeJHYHHe Tena Go-
Jee yeM Ha yeThpe Nopajika. K coxaJjeHHIo, NAHHHX O pasMepax
CcReqeTa TIOJIeHell OueHb MajAo, OJHAKO 0es HHX BIOOJHE MOXKHO
OGOHUTHCHL TPH OTBETE HA HAIl BONPOC, NOCKOJbKY TIONGHH HE NOJ-
HOCTBIO BOJHBIE KHMBOTHHE H HPOBCASAT 3HAUHTENBHYIO uacTh Bpe-
MEHH Ha Cylle,

WrpopMauus ke 0 KuTax BMNOJHE AOCTYNHE, NOCKONBKY KHTO-
BHil NPOMHCE] XOpouo pa3BuT. Boablioe KOJMHYECTBO TaKOH HH-
dopMauun cobpano Cmutom u Ileficom (Smith, Pace, 1971). Ilo
pesyarTataM H3MeperHa 170 3K3eMIAAPOB KHTOOOPA3HLIX UIECTH
PA3HBIX BHAOB OBIH COCTABJEHH CACHYIUIHE YDPABHEHHA JJs Mac-
ch ckeieTa (Mcegen, T) TO OTHOLIEHHIO K Macce Teaa (Mr, T):

Megen=0,105M,1:107,

IMokasatens ctenend 1,107 onpeneneHHo GAM30K K NOKAa3aTeNl) CTe-
nenn 1,08 B ypaBHeHHH AJSl CKeJNETA Ha3€MHEIX MJIEKONHTAIOLEHX,
a Kostduuent nponopuuoHaapHoctd 0,100 BHIDE, YeM Yy HazeM-
gux maekonurtamomux (0,0608), Onnako kocTH KHTOOOpAa3HHX, He-
COMHEHHO, B3BCIUHBANH CRBEXHMH, a ypaBHEHHMe Jisf HAa3eMHBIX
MJAEKONHTAIOLIHX NOCTPOEHO Ha JAAHHHIX O CyXHX KocTax. K Tomy
XKe Macca y KHTOB H3MEpeHa B TOHHAX, a ¥ Ha3eMHHIX MJeKONH-
TAIOLHX — B KHJIOrpaMmax.

Ecnu ypaBHeHHe AJA KHTOOOPA3HEIX IEPecYHTaTh B TeX e
eIHHHIAX, KaK CHeJaHO AAs Ha3eMHBX MJIEKOMHTaiolllHX, T, €, B
KHJAOTpaMMax M A3 MacCH CKeneTa M AJAd Macch Tena, To Koad-
dHuuenT nponopuHoraipHocTH  Oyaer pasen 0,050, 1. €. ckexer
KHToOGpa3Horo Maccoft Tema 1 kr Oyder eecuts 50 r. Ito Gec-
CMBEICJIEHHO, NOTOMY YTQ He OHBaeT TAKHX MaJleHbKHX KHTOoGpa3s-
#uix, OOHAKO 37O NOATBEPIKAJET BLIBOJA, YTO YPAaBHEHH PErpeccHH
[IPHMEHHMH TOJALKO B 00JacTH NOAYYEHHEIX NAHHHIX H He rojarcs
L7151 IKCTPanoJAIHH,

[Ipu oueHKke npeabIAYLIEro ypaBHeHUA BO3HHMKAET M Apyrag Tpyad-
HOCTL. OHO OCHOBAaHO HA JaHHHX 000 BCeX NOCTYNHHX 3K3eMIJdA-
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pax, HO eCAH PacCMaTpHBATh TOJNBLKO B3POCAEIX XHBOTHHIX, TO N0~
AyuaeTca ciAefyloliee ypaBHeHHE:

Moy = 0,137M, 9034,

KosdunueHT nponopuHOHaJbHOCTH YAMBHTEJNbHO BEICOK, HO eme
Gonee BnevaTNser pa3HHIA B TOKAa3aTelAX CTeleHH, Tenepn OH
paser 1,024, 1. e. cymecrBeHno He oTanuaerca ot 1,00. Hpyruamm
CJIOBAMH, AAHHBIE O B3POCAHIX XKHBOTHBIX NOKa3elBAaKT, YTO BEIH-
YHKA CKeJeTa KHTOOOpasHEX H3MEHSETCS CTPOrQ NpCeNOpLHOHANAb-
HO pa3MepaM Teaa. D70 NO3BOJSET IPeANOJOXKHTh, YTO, KOTAA HET
HeoOXOAHMOCTH CO3LaBaTh ONODPY TeJa B T'PABHTALUMOHHOM Qone,
XapaKTePHCTHKH CKeJera MeHHITCH MPONOPLHOHANBLHO pasMepam
veJa.

K coxanenuwo, NpakTHYeCKH HeT HAHHBIX O CaMbIX MeJKHX
KHTOOOGPA3HEIX: AeJb(HHAX H MODCKHX CBHHbAX. TaKafg HHpopMa-
LAs1 pacmupusaa Obl rPaHHIL BEJHYHHH DasMepoB Tejla HA JBa
NopsAAKa H NO3BOJHJIA Obl clenate Gonee OGOCHOBaHHOE 3aKAWYe-
HHe O AEHCTBYUY PABHTAIIHH HA CKeJer.

Boamoxnro, HaM cToHA0 OB NOHCKAaThH AONOJHHTEABHYIO HH{OpP-
Mauuio. PriGel ToXe NO3BOROYHEIE ¢ BHYTPEHHHM CKEeJIETOM, H HX
BEC ROJHOCTBIO NOJJepHkHBAaeTcs BoioH. PasMephl pu6 konefaioTes
OT MHJJINrPAMMOE 0 TOHH, H Ha HHX MOXKHOQ ilOAYYHTb OUYEHb HH-
TepecRyie JaHHHe. OAHAKO s HaWleJd TOJBKO OJHO HCCJIeJOBaHHe
ckeaera pub (Reinolds, Karlotski, 1977). Cyxaa macca ckejera
6rna onpeaeneHa y 11 pul6 (maTh 8HAOB) Maccoi ot 3 g0 1200 r.
YpaBHeHHe PerpecCHH HMeeT CAeNYIOIMME BHA (Macca BelpakeHa B
FpaMmMax):

M gyien = 0,033M 102,

lMorazarear cremeHH 8 3TOM ypaBHeHHHM 1,03 cylllecTBeHHO He
orandaercda ot 1,00 (SE=0,03); atuM noareepkaaeTcd, 4TC H3IMe-
HeHHe pasMepoB OOYCAOBJEHO OTCYTCTBHEM BJHSHHS TPaBHTALHH.

Kosbduunenr ana wmacce ckejeta pub, pasusift 0,033, uu-
ke, ueM y MJaekonuTalomux. [IpHuHHA YACTHYHO 34KAIOYAETCH B
TOM, 4TO KOCTH BHBAPHBAJM, BHMAuUHBAJAH B PacTBOpE XJOPHCTOrQ:
AMMOHES K BHICYIIHBAJH B CYWIHJALHOM WIKady, B pe3yabpraTe de-
FO OHH TOTePANH Kak Body, Tak H Xupe. Ecin naxe ato u rtak,
BCe K€ MPeACTABAACTCS BEDOSATHHM, YTO CKeJeT Pu N CpaBHEHHI»
CO CKeNeTOM NTHI H MJEKONMTAWMHX [O4YTH B fABa pasa Jerue,
Onnako coBepileHHO Apyrue GopME Tela K cnocol  JOKOMOLHR
pPHG fAeranT LEHHOCTh TAKOTO CPABHEHHA BeCbMa COMHHTEALHOM.

[Toapons WTOr TOMY, YTO HAM M3BECTHO HA CErofHH O BOAHLIY
M103BOHOUHMX, MOMKHO CKa3aTh, YTO V B3pPOCAKIX KPYHHHIX KHTOB K
Y MEJKHX KOCTHCTHIX PHO pasMephl CKejlerd, OUYEBHIHO, MeHAITCH
1poNnopuHOHanpHO Macce Telda. Ecau 6 3T0 NOATBEPKAANOCH MO
Mepe HOJY4eHHs JONOJHHTENbHHX AAaHRHX, AYYLIEe BCErO 3TQ MOXK-
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0 6bio OH OOBACHHUTL KaK Pe3yJbTaT PA3AMUYHOrC AeHCTBUA CH-
JAB TAXKECTH HA HA3eMHBIX H BOAHHX XHBOTHHX. OJIHAKO B HacTOA-
Iee BpeMs 3TOT BONPOC CJCAyeT CUMTATh HEpELIEHHLIM.

IIpounocTh Kocrel

Yrobbl He aHa/MH3HPOBaTh BECh CKeJeT, B KOTOPOM COTHH KoOCTeil
BEINOJNHAIOT CaMple PasHoOOpasRble H CJOXKHHE (PYHKUHH, PacCMOT-
PEM TOJNbKO KOCTH KOHEYHOCTeH UeTBEPOHOTHX MJIEKONMHTAO-
mux., MX MOMHO paceMarpeBaTh KaK CTeDXHH HJAH pelYyard, Ko-
TOPHE€ NONKHE BHIEPXHBaTb I'paBHTANMOHHHE HATPY3KH, M OCO-
GEHHO HarpyskH, BOSHHKAIOUIHE NIPH YCKOPEHHH, TOPMOMKEHHE H
TOJA9KaX.

Mexannueckoe paspylueHHe onopul MOL HATPY3KOH MOXKeT mpo-
HCXOJAHTb ABYMA NyTaAMH. Omopa MoMXeT cMATheA TOA AABJCHHEM
Beca rpysa, NMONOXKEHHOTO Ha Hee, H/JIH JKe CNOMaTbCA B PEe3yabTa-
¥e HPOHOALHOro H3rufa, ecau ee KECTKOCTh HEJOCTAaTOYHA,

Korza Mbl roBopuM O JKeCTKOCTH M H3rHOe, MH B CYLIHOCTH TO-
BOPHM O MeXaHWYECKOM CBOHCTBEe, HasHBaeMOM YNpPYrociblo. 3T0
CBOHCTBO 3aCTaBJIAET TEJAO BOCCTZHABNKBATL CBOX (POPMY NOCHe
hedopMauuy, BHI3BAHRON MeXaHHUECKHM HAIpAMXKEHHEM, T. €. MpH-
JAoxenHem Harpysku. IlTosToMy paspylueHue npH NpPOJSOJBHOM H3-
rufe — 3TO paspylleHHe NpH yupyroil gehopmMannm.

Tenepsr paccMoTpUM, Kak ROJMHb! H3MEHSTbCA Pa3Mepsl OMOp
OpH yBeNHYECHMH HATPY3KH (pa3Mepos xusBoTHOro}. Onopel (RKOcTH
KOHeUHOCTell) MOryT H3MEHATBCH ¢ H3MEeHeHHeM MacwraboB B CO-
OTBETCTBHH ¢ 220oMeTputeckum nodobues, craruseckum nodobues
u ynpyeumn nooobuem.

Brime M5l OTMETHNIH, 4TO YBENHYEHHE PA3MEPOB B COOTBETCTBHH
C reomMeTpHUecKHM NogobHeM (R3oMeTpHUYECKHH pocT) He olecmeywu-
BaeT HeoOGXONMMON MPOUHOCTH, TAaK KaK ycTONUHBOCTL K CXKATHIO
BO3PACTAET TOJAbKO KaK KBaipaT AHaMeTpa, a Harpyska — KakK JHa-
Merp B TpeThefl crenmerH. B chyvae craTHuecKore NOR0oGHA nJO-
MaAb NONepeuyHOro CeYeHHS ONOPH ACMIKHA PECTH NPONOPUHOHANDL-
HO Harpyske (Macce Tena), a ee ZHaMeTP — INPONOPLHOHAABHO
Macce Teja B creneHy 0,5, T. e. OMOpHbIE KOCTH AOJKHE YBEJHYHA-
BaThCs Kak Macca Teda B crenedd 1,33, IlocKoabKy macca ckeneTa
He NOAYHHAETCS 3STOMY NpaBWJY, OUeBHAHO, CTATHUECKHE CHABl He
ABAKIOTCS pelalouaM GakropoM B MaclITaGHHX npeofpa3soBaHuAx
CKesleTa MJEKOMUTAICUIHX.

TpeTbst BO3SMOMHOCTL — U3MEHEHHS Pa3MepOB B COOTBETCTBHH C
TpeGOBaHHEM YNPYroro nojao0ud — OKa3nlBaeTcd 4YpesBblialiHO HH-
TepecHoi. BTa TeopudA, PaccMaTpUBAOIlAf BHICOKHE TOHKHE M-
JHRApHUeCKHe onopel, OmJa pas3BuTa Mak-Marosom (McMahon,
1973), Ecan omopa HocTaTOUHO TOHKA, OHA MOMKET CJIOMAaTbCA MpH
NPOACABHOM H3rHGE, T. €. HeGoJbloe GOKOBOE CMeINeHHe YReJHYH-
BaeT -MOMEHT CHJABI, AaBAUIEl B CTOPOHY, & 2TO crHfaeT omopy ele
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GoJblle, yBenHuuBas ellle GOJbLUIE MOMEHT CHJALI K 3aCTaBASH ONO-
py noMaTbes, OnpeneddiOUIHME XapaKTEPHCTHRAMH (TOMHMO MOAY-
Ji? YNpYrocTH MaTepuana) 6yayt B STOM ¢Jydae AJWHA H IHAMETD
ONopHL

Max-Maroy ana/JH3MpOBaJ TPOMEpH pa3HHX JEpeBkeB, pac-
CMaTpHBag HX KAk BEICOKHE, CY:KHBAIONMecs K Bepxy omopsl. Hs-
Mepfas BHICOTY JepPeBbeB W HX cOOCTBEHHEIE YacTOTHl Kodebaxuit, oH
OGHApYXHJI, YTO HZEPeBbA PasJHUHHX BHIOB COXPaHSIOT 110 Mepe
pocTa Te e XapaKTePHCTHKH, COOTBETCTBYIOIHE TpefoBaHHAM
yupyroro moaoSus (McMahon, 1975a; McMahon, Kronauer, 1976).

[TpuMensas 3TH paccyxKAeHHs K JKHBOTHHIM, ¥ KOTODHX Macca
Tes1a OOEIYHO H3MEHAETCH KAK TPeThs CTeHeHb JMHEHHHIX pasMepos,
Mak-Maros mokasaJ, uyro ruaMeTp (4} nw6ofi onopHo# KocTH Aod-
xeH OHTb NMponopiHoHaneH Macce tena (M:) B cTenmenn %fg, a AJH-
Rna (/) — Macce Tena B creneHy Yy

oMM u de M8,

3arem Mak-Maron HcclefoBaN KOCTH KOHEYHOCTEH ¥ B3POCAHX
KOMHTHBIX, BecbMa pasHooOpasHeEX mno pasmepaM  (McMahon,
1975b). OH HaMepun AJAWHY U AHaMerp GOJNBLIHX KOCTEH KOHEYHO-
crelt y 118 mysefinex ckeneroB. JInuna kocrefi pasauuanack B7 pas,
T. €., €CJIM KCXOOHTh H3 T€OMETPHUECKOTo AOAO6HHA, TO Macca Tesa
JomxHa B6mja O pasnuuaTbes B 7°, uak B 343 pasa, a ecam py-
KOBOACTBOBATHLCA KPHTEPHEM yHpyroro nmomofud, TO Macca TeJa
fJouxHa Ouna OH pasauuaThes B 7%, T. €. noutd B 2400 pas. Kaxk
3TO0 OOBIMHO ANA MY3eHHBIX 3KCIIOHATOB, BeC Teaa JKHBOTHBIX He
6bin yKasaH, OAHAKC APONOPHHEE KOCTEN MOSHOCTBI) COTVIACOBHIBA-
JqHck ¢ ramote3ofi Mak-Marona. Ero Momenkr mpencKaskiBaer, WTO
JAHEHA KOCTH [ [JOJMKHA H3MeHATLCA KaK ee IHAMETDP B CTemeHH
0,67. MsMepeHHHE KOCTH XOpOUIG ORHMCHIBAJIHCE 3TOH MOJENBIO, TaK
Kag moKazaTesb cTenedyd Owia G6aH30K K 0,67 01 mepegdHx KoHed-
HOCTEH H HEMHOTO MCHbIIe A 3ajHEX,

HecnepoBanne Maxk-Marona oxBaTHBaN0 OYeHb OZHOPOAHYIO
TPynIy MAEKOMUTAIOUIHX — KONHTHEX. CxozHada palora AjexcaH-
aepa H Ap. (Alexander et al., 1979a) oxBaTEIBaeT Beck psj Ha3eM-
HBIX MJAEKONHTAIOHNIKX OT 3eMJepodkn (2,9 r) zo caomna (2500 kr).
Anekcangep nOJMb30BAJCH CBEXHM MAaTepHaJOM, HO 3TO He HMeEeT
3HAYeHHS, TMOCKOALKY OH OpaJ JikHeliHEle pasmepn KocTefl. Ecau
TeopHd Mak-MaroHa of ynpyroM nofofORKE BepHa, TO AJNHHA KocTefl
KoHeyHocTell xo/kHa OBITh paBHa Macce Tesma B creneHr 0,25,
Anegcanfiep 06HapyXuJ, UTO AJNHHA KOCTeH KoHeuHocTedl y 37 BE-
ZOB MJIGKONHTAIOUMX MNpPOHOPUUOHAJABHA Macce Tesla B CTeleHH
0,35, a ux nmamerp — Macce Tedaa B creneHd 0,30 B AuWE B ceMeil-
ctee Bovidae (mosoporue) nokasartenb cTefleHH AJaf AJHHBEL KOC-
Tell Sen Ganxe K zHaueHmw 0,2b, npeacka3zaHHOMY TeOpHeH ympy-
roro noxobus Mak-Maroua. TakuM oGpasoM, Teophf Mak-Marona
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TOATBEpKAACTCA H3MeDeHHAMH Ha TeX TpYNNax XHBOTHBEIX, KOTO-
PpHE OH H3yuaJ, HO ero TeOpHA He NMOATBEpPXKAaeTcs NAHHEIMH, HO-
AYUYeHHEIMH Ha JADPYTHX JKHBOTHBIX — MJAEKOMHTAIOLIHX BCEBO3MOXK-
HEIX pa3MepoB.

OGobwennrie pesyipTaTHl HeclepoBanufi Anekcannepa (Ale-
xander, 1979a) npupeperrt B taba. 5.1. [lockodapky ofibeM KOCTH
NpoNopIHOHAJeH NPOHIBEICHHIO IJHHE KOCTH Ha ee¢ AHaMeTp B
KBaZipaTe, O4YEeBHIHO, UTO OOBeM Koctu O6yAeT NpOMOpPIHOHANEH
Macce Tesia B cTeneny 1,07:

O6beM ~ [+ d% = M 0% M 00362 — M 107,

IMokazatens creneHd 1,07 ana of6wpeMa KocTell HICHTHUeH MOKasa-
Teql0 CTEeMeHH B YP2BHeHHMH MACCH CKedeT2 MJSKOMHTAIOLIHX, YTO
00CyHAANOCH BhHIIIE, H 3TO NO3BOJAET MPeANONQXKHTh, UTO H3MeHe-
HHA KocTell KOHeUYHOCTell H OCTAaNBHOTO CEeJieTa AOMKHH MOojYH-
HATBCH OZMHAKOBHM NPUHIANAM.

Tatnuma 5.1. Mauna (!) u anamerp (d) KocTefi KOHeUHOCTe MJSKONHTAIOIAX CBA-
zaHn ¢ Maccoli (M.) ypasuennsawn I=aM® u d=a’'M;® (Alexander et al., 1979a.)

CpelfnHe SHANEHHSA CpeluAe 3pATEHHR
noKasatens b nas: nogasarteas & anu:
HSTHRB AHAMeTRA IFTHHBL AHaMeTpa
Hacexomonauue 0,380 | 0,39 | Xumawe 0,36 0,40
Nprmary 0,34 0,39 | Monoporne 0,26 0,36
Cpusysn 0,33 0,40 {Maexonurawmue 8 0,35 0,36
Ueqon

1) 3@anenRs NMOKA3aTedd ¢TenNeyH OCHOBAHN HA H3IMepeHHAx Beex HocTef {OeipenHan, Gonbs
mag 6epnosan, NAKCHeBad, NNeUeBad, AOKTeBiad, NACTHAA) IOAA KaxIoll rpynmel.

Ocraerca Gez oTBeTa OAHH UHTePecHHE Bompoc, modeMy Xe
y modoporux (Bovidae) nponopuuu ckenera H3MeHAIOTCH B COOT-
BeTCTBHH ¢ TeOpHell ynpyroro nofofHs, TOTJAa Kak ¥y MJIEKONHTAIO-
IMHX B LesioM — HeT, BoaMoikHO, 3To ofibAcHAeTCA TeM, 4YTO mpejl-
cTaBHTEAH ceMm. Bovidae cToAT Bcerna Ha CoBeplIEHHC NPAMHX HO-
rax, nmpuyeM B OCOGCHHOCTH INepefHHe HOTH cToJG00OpasHa. Bcee
KONMHTHEI®, OT CAMHEIX METKHX A0 CaMHX KpPYNHHX, BIOJHE HOA0G6-
HH JApYr APYyry, H HX HOTH 1o (opme oueHb HalOMHHAIOT KOJOH-
Hil, UTO H OOCAYKHJIO OCHOBAaHHEM AnsA Teopud Mak-Marona, JKu-
BOTHEIE APYTHX TPYNI — HACeKOMOANHHE, MPHMATEH, TPLISYyHbI, XHI-
HHE H AP.—O4YeHb PeflK0 CTOAT Ha MpPSMBIX BepTHKaABHBIX HOTaX,
BoaMoxHO, 2THM H OOBACHAETCH pasHHLA B XapaKTepHCTHKax CcKe-
aetoB, Teopua ynpyroro mofolHA oueHb XOPOWIO ONHCHIBAET CKe-
JIeTEl KONBITHBIX, HO He MJIEKONHKTAIOLNX B LIEJOM.
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HapyxHBE CKener: He TAK BCE NPOCTO

¥ JHBOTHHIX C HapyXKHHIM CKeleToM (PaKoo{pasHLlX, HACEKOMHX H
ApPYTuX UNeHHCTOHOTHX) AHAMa30H pasMepoB Tena orpoMed. CaMmee
MeJKHe HaceKoMble BecAT MeHblue 20 MKP, a Macca caMHX Kpyn-
HEX NpeBHIIIAET 5Ty BeJIHYHHY B MHJVKHOH pa3. OJHaKo HaceKOMEe
HHKOTAZ He ORBAIOT TaKHMH OIPOMHEIMH, KaK HEKOTOpHle BOZHHE
pakooGpasrnie. HanoMruM, yTo pasmax HOr flloHCKOro kKpafa-na-
YKa mocturaer 4 m. OueBHAHO, HH OfHO CYXONYTHOE WJIEHHCTO-
HOTO€ JKHBOTHOE He JOCTHTaeT H O/H3KO TAaKMX pa3MepoB, XOTR
HeKOTOphIe CYXONyTHEIe Kpabsl GEBAIOT OUeHb GOJILILINMEA.

HapyxHEil cKeneT 4I€BUCTOHOTHX BHIOJHSAET HECKOJbLKO (yHK-
und. OH ofpasyeT BHeWHIOKW (opMy JKHBOTHOrO, a4 Ha cyme (B OF-
JHUHEe OT BOJH) UIEHHCTOHOTHM 3T0 ocofeHHo BaxKHO. K ToMy Xxe
HapyXHEIE cKeneT, Kak H BHyTPeHHHH, AaeT onopy Melmuam. K Ha-
KOHell, HapyXHHH CKejeT — XOpollas 3aliHTa OT BHELIHHAX BO3-
NeficTBEH M OT XWIMHAKOB, Takum o6pasoM, HapyXHbIll CKener
AOJKeH OHTE yCTOHUHB HE TOJBKO K CHJAaM, BO3HHKAKWIIHM NpH
Harufe H CKPYYHBAHHH, HO TaK¥Ke H K yAapaM H BO3ACHCTBHAM
XHIIHHKOB. 3T0 Ype3BHUaffHO OCIOXHAET aHAJNH3 erc MexaHHUec-
KHX CBOHCTBE.

OTHOCHTEABHEIE AOCTOHHCTEA BHYTPEHHErO H HAPYKHOIO CKene-
Toe oGcyxnatorea B pabore Kappm (Currey, 1967). Auannz, apo-
BeIeHHEIH Ea OCEOBe (YHEAMEHTAIbHHIX [PHHIHIOB MeXaHHKH,
N03BOJISAeT NPeAnoJOKUTE, YTO HapyXKHHE CKeJeT NPeBOCXOAHT
BHYTPEHHHH CKeNeT (10 yCTOHYMBOCTH Ha H3FHO H CKPYYHBaHHE,
OzHaro, KOTAa peYb HIAT O BO3JeHCTBHH BHEWNHHX CHJI, CHTyalHs
MeHfAeTcsd, 3/lech HAPYXKHHNA cKeslleT HeyZoGeH, B 0cOOCHHOCTH IJf
GOMBIMHX H NOABHAHBIX XHBOTHEIX, TAKHX, KaK NMO3BOHOUHHE.

KrHeruueckas 3HEpras, KOTOpad NOIJOILZETCS BO BDEMR YAa-
pa, TpONOpLUHOHANLHA KBaApaTy cKopoctu (E=!/, MU?), nosroMy
CKOPOCTh yAapa B AAaHHOM ciayuae 0cO0EHHO BaKHa. BHyTpenHHH
cKeJeT CcTpagaeT BO BpeMs yZapa ropasio MeHblIe, IOCKOJABLKY
MSITKHEe TKaHH MOTYT NOTJOTHTb GOJblloe KOJHYECTBO 3Heprun 6ea
Cepbe3HHX NOBPeXRACHHH, TOTAA KaK JeCTKHil HerHylHHECH HapyXK-
HEIf CKeJleT He 3aIUMIIEH M BOCIIPHHHMAaeT BCK KKHEeTHUECKYK JHep-
rHi0 yaapa. ¥ OHCTpO ABHrawINMXCA KPYHHEIX JKHBOTHEIX YRapH
710 TBeDAOMY HZpPYXKHOMY CKeleTy B OOJbIINHCTBE cJyYaeB npoJa-
MHBAIOT ero B MecTe yJAapa.

[Taykn cocrapsiOT AOBOJBHO OAHOOGDA3HYIO TPYINY YJeHHCTO-
HOTHX C OJAHHAROBOI reoMmerpHueckoli dopmof. HapyxHbH ckener
HCCNeOBaH ¥ caMBIX pasHuIX MO pasMepaM maykos of 25 mno 1200 mr
(Anderson et al., 1979). YpaBEeHHe aJasd Maccel ONOPHONA TKaHH
(HapyxHOro ckenera) cuefyiotnee {Macca ckeneTa {Mcxes) H Mac-
ca tena (M) BHpaXeHH B rpaMMax]:

M yeon=0,078M 1135,
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JBa KOMMEHTapHS MOMOIYT Pa3bACHHTb 3HaueHHe STOTO ypaB-
Henns. Bo-mepBmx, y mayka Maccoét 1 r moutu 8% wmMaccu tena
IPHXOAHMTCA HA CKeJeT, T. e, COOTHOUICHHE TakOe JKe, KaK y MJje-
KOMUTAIOMIEre CPeAHHX pa3Mepos. Bo-BTOpHX, joas CKenera BO3-
pacTaeT ¢ YBeIHUEHHEM [asMepoB Telta {H (axkTHueckH OHCTpee,
yeM y MuaexonHTaiomux). [lokasarenbp crenens y naykoB 1,135 —
HEMHOTO Bhille, YeM B YPaBHEHHH AJA CKeJeTa MJEeKONMMTawIHX%
{1,08), o pasHHua HecylleCcTBEHHA,

3Ta HenpouHaa AHYHAA CKOPJIYNa

Kaxk xe o6cTOdT Heno ¢ «Hapy»KHBIM CKeJeTOM» OpraHHaMa, KOTo-
pHIi HHKOrZA HE ABMraerTcA caMm 1no cebe, — <«cKejeTomM» Afina
ntui? IlpaBuaprad ¢opMa, OAHHZKOBAA TOJNUIMHA H TOCTOSHHEIH
COCTAB 3HAYHTERLHO YNPOLIAKT AHAMH3 CKOpAynsl siua, uumag
CKOPAyma COCTOHT B OCHOBHOM H3 KapboHATa KaAbLHA, H IJIOT-
HOCTL ee oueHb 6nu3ka K 2,0 rfcu®. ([IroTHOCTH cKOpAynH He3Ha-
YHTeJbHO, HO AOCTOBEPHO BO3PACTaeT ¢ YBEJAHYEHHEM pasMepoB
qaina ot 1,95 pnna aiima maccoli 1 r no 2,14 gna afma maccoft 1 xr,
HO MBI MOXXEM He MPHHEMATh 5Ty Pa3HHLY BO BHHMaHHE,)

[larapenan u xp. (Paganelli et al, 1974) cofpanu axzHHHE O
Afinax 368 BumOB DTHU; NOAYYEHHOE HMH ypaBHEHHe OJR MAacChE
cKOpAYNH {Mckopa, T) HMEET CASAYIOIHA BHA:

M(:Hop,n = 0’0482Mﬂﬂﬂ.al'i32-

3To ypaBHeHHe MOKa3WBaET, UTO ¥ CaMOro MajeHbKoro Afina,
ckaxeM siina KoanOpH, KoTopoe BecHT okoao 0,3 r, ckopayna
JOJKHA COCTARNATE B cpeaHeM 4% Macch ceemero dafina, A afiuo
caMoil KpyNHOH H3 XUBYILIMX Ha 3eMie NTHL -— CTPayca-— BECHT
1 kr, n ckopaynma y Hero Jo/kHa Becuts 120 r, T. €. COCTaBAATH
12% wmaccul afina. o cpabHeHHIO ¢ AALOM KOJIHOPH 9TO TPeXKpar-
HOe yBeNHYeHHE OTHOCHTEALHON MaccH CKOpJYIIEH.

[lnomane mOBepXHOCTH Afila NTHIE 3ABHCHT OT KBajpaTa pa-
Iuyca uiH ofbeMma B cremeHu 0,67, mosToMy B LencM yBelndeHHe
MacChl CKOPJYINE NPOHCXOAMT ONarcAaps ee YTORUISHHIO,

Ckopayna, Kak 3T0 ObJO OMHCaHO Ballle, OOeCNeYHBAaeT HEe
TOJAbKO 3aLIHTY, Yepe3 Hee NPOHCXOJHT Takme rasoobMeH (KHCaO-
POA4 TNOCTYNaeT BHYTph Afla, a ABYOKHCH YFAEPOZ2 BHIENAETCA
HapyKy).

l'azoofMeH NPOHCXOAMT uepes NOPH, KO TOJIIMHAE CKOPAYIH He
orpaHHuHBaeT AHGOY3HK Fra30B, NOCKOJNBKY  YBeAHUEHHE AJHHE
MOPBl KOMIEHCHPYeTCsl H3MeHeHHAMM B ee AuaMmeTpe. [losToMy MH
MOMEM CYHTATh, YTO TOMUIHHA CKOPAYRHE 1eTHKOM ONpeleNfercH
MeXaHHUECKHMH CBOHCTBaMM #fia H €ro yCcTOHUHMBOCTBIO K BHell-
HHM BO3JleflcTBHAM — cuJie TAMecTH H ToguxkaM. [IteHuy, oZHako,
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Hal0 NpoJaMBIBATB CKODJAYNY B KOHUE HHKyGallH, H 5TO YCJOBHe
OI'PAHHYHBACT YBeJHUeHHE TQALIMHE CKOPJYNRH.

KakHe e BHeIHHe CHJAB MOFYT pa3laBuTh sfino? Ilpexae
BCErp 3T0 Bec HACHKHBAIN[EH NTHUE H, KPOME ITOro, TOJYKH Ha-
ce/IKH, MepeBOPauHBAOUIeH sfiua B raesse. BoageficTBHe 3THX CHA
CKOpJAyNa AOJKHA BLIACPKHBATb. BepOsATHO, TOMYKH HaceakH —
370 Gojsee BaxHHK $akTOp, NOCKOJbKY AeHCTBHE 3JTHX CHJ KOH-
1eHTPHpYeTCA B TOYKAX KOHTaKTa ¢ ADYTHMH fillaMH, TOrAa EakK
Bec HacHXKHBaKIieil NTHOH pacnpezeisercd Ha GOJNbIIYIO IJOLIAAb
ffiua.

YAuBJAeT CXOIACTBO ROKasaTeJell cTemeHH ANsi H3IMeHeHHA Mac-
CH CKOpJyns! Afilla B 3aBHCHMOCTH OT H3MEHeHHN Maccw fAfla
(1.132) » ana naMeHeHHs MacCH HAPYXHOTO CKeJeTa Y HAYKOB B
BaBHCHMOCTH OT MaccH Tena {1,135). 3vo osRamaer, 910 TOAME-
Ha CKOPAYNH SHI| CBS3aHAa ¢ HX O6BEMOM TAKHM Ke NOKazaTeseM
CTeleHd, KaxXoH CBA3hHIBaeT TOJIMHHY HAPYXKHOTO CKEJNeTa MayKoP
¢ Maccolt Hx Tena (npennosaraeM, yTo COJBIIHE W MalieHbKHE
SK3EMIJIAPEl BHYTPH KaxJAOH TPYNHE TeOMETDHUECKH NOROGHH),
Tlpocroe s 3TO coBMaieHHe RAH YKa3zaHHe Ha (yHIaMeHTaslbHOe
cxoAcTBO TpefoBannk MexaHHku? OTBeTHTL Ha 3TOT BONPOC He-
BO3MOXHO A0 TeX NOp, NOKa He GydeT Jydlle H3ydeHa OUeHb CJOXK-
Has CHCTeMa CKeJleTa YJeHHCTOHOTHX,

OneHKa OTHOCHTENLHOH HPOYHOCTH fAHL pa3HHX PA3MEPOB MHO-
roe jaer. Bec, HeoG6xoauMEIH A Toro, 4Toln CKOpJyna Hauana
paspyliaTbcsi, H3MEpSJH, BOMellagd sAflo BepTHKANBHO  MEXAY
JBYMS TOJIHPOBAHHLIMH METaJJRUeCKHMH NAACTHHKAMH H IPHKIA-
AWBag K HHM yBeaHuHBawomylocs cuay (Ar et al., 1979), Cuaa
paspywenus (F B I') kak ¢yHku#sa pas3MepoB siina (B rpaMmax
Macchl) BHIpaMaeTcs CJAeAYIOUIHM ypaBHeHHeM:

F = 50,86 M 0,2,

Ortciona BHAHO, YTO NMPOYHOCTb SHUHOH CKOPJAYRH  BO3PACTaeT ¢
yBe/HYeHHEeM Dpa3MepoB siNa, HO He cTPOro HpPONOPLHOHAALHO,
NOCKONBKY I0KasaTeNs cTeneHH Menblie 1. [TostoMy BrnOMHE MOMX-
HO CKasaTb, YTO KpYNHHe ffilla MeHee NpouHst, ueM Menarue. Te-
nepb NpPHMEM BO BHHMAHHE, UTO IJIOUIAAb NOREPEYHOTO CEUEHHS
CKOpPJAYNHl Afna — 3TO (GYHKUHA KBajpata TONIIHHH CKOPJAYIk,
a TOJIIHHA BAaphHPYET KaK Macca fiina B creneHu (,46. CiaenoBa-
TeJbHO, H3MEHEHHE WJOILAAH NONEPEYHOTO CCUEHHS CKOPAYIH
Afna onpelensieTea nokasareneMm 0,92, IJTor Xe nokasatens oll-
pelensieT MOPOFOBYIO HArpy3Ky, a MOpOroBasl HArpyska-— sTO Be-
JHYHHE, NPAMO NPONOPIEHOHAJIBHAA KBaApaTy TOJNLIHHE CKOPJYIH,
KaK H MOXKHO OBUJIO 0XMRATh HCXOAA H3 MEXaHHUGCKOTO AHAJH3A
npobaemn (Ar et al,, 1979),

Bec HacuxuBalolieldl NTHIL, XOTS OH HENOCPEACTBEHHO H He
paspymiaer afino, OuUeHs BaKeH H3-3a CHJ, BO3HHKAIOHIHX B TOYRAX
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KOHTAKTAa ¢ COCEJAHHMH SALaMiH, KOTAa HX NepelBHTalOT B THE3JE.
[NockoNbKy Bec NTHL YBEJHYHBAETCS HECOPa3SMEPHO YBeaHYeHHIO
Beca OTKJAANMBAEGMBIX HMH SIHI, Afilla KPYNHHEX OTHL, OPHXHMAOTCA
JApYr K JPYry C HCHpPONOPUHOHAJBHO Oonpwmiofi cuHA0H. OnRaxo
pasjaBjeHHOE HODMANbHOE AHI0 B FHe3je — pefdKocTh, TaK UTO BeC
HACHXKHBAIOIUX ATHI, NO-BHAMMOMY, He HMEET HHKAKOrD 3HaueHHd,
ToawuHa cKOpAYOH OTPAHHUHEAeTCH, NO-BHOHMOMY, TOJALKO BO3-
MOXHOCTAMH NTEHUA, KOTOPHIH AOJIKEH paspylIHTe €€ NPH BEJAYI-
JeHud H3 fAlita, a2 He KakEMH-AH0C BHEIURHMH CHJIaMH, AEHCTBYIO-
IEMH BO BpeMS HHKyGallHH.

B sTo# rmaBe MB KOCHYJHCH COOTHOILEHHS pPa3MEPOB CTPYKTYD.
B craegyicmiux riaBax M paccMOTPHM MacHTa0HEe npeo(pasoBa-
HUA (YHEUHH, HAYHHAA C 3aBHCHMOCTH MeEXAY HHTEHCHBHOCTBIO
MeTaboNH3Ma H pa3MepaMH TeJsa.



6. HUutencusnoctbh MeraboausMa
H pasMepst Tefa

B npeamayliux raasax Mel o0cyxianu BAHSIHHE pa3MepoB Ha Ha3-
MEHEHHA PA3JHYHEIX CTPYKTYP, B 3TO#l H cJejyIOUIHX TJaaBaX MH
6yzeM uMeTh Ieno npeHMymiecrseHHo ¢ dynxumamy. [Ipexne Bce-
TO PacCMOTPHM HHTEHCHBHOCTh META0OJH3MA JKHBOTHBIX. DHEPrHA
Heo0x0/UMa ANA CYIEeCTBOBAHHA K AAA HODMAaJAbHOrO (YHKUHOHH-
POBAZHHA KHMBOI'0 OpPraHH3Ma: OJAf fepejBHIKeHMs, NRHTaHuA, AIA
Toro uTolH cmacaThed OT Bparos U T. A. Bcio anepruio, HeoGxonu-
MYI0 AJA STOTO, XHBOTHOE HOJydYaeT B BHHe XHMHYECKON 9SHEpIHH,
saxnmoueHnofi B nHme, Ofimee notpefaeHHe 3HEPrHH, HUJH IHEpTre-
THYeCcKHHA oOMed, ¥acTO HA3LIBAIOT MHTEHCHBHOCTLID Metabonuama.
Tlo npuynHaM, KOTOpPEE ME 3jeck o0CyXAaTh He OyneM, BIOOJHE
YAO0GHO € A0CTATOYHOH TOYHOCTEI0 H3MEPATH HRTRHCHBHOCTH SHEP-
reTHueckoro MerafodH3Ma KaK CKOpPocTh HoTpefiieHHA KHCAOPOAA,

Hamepurs noTpefSaeHHe KUCAOPOAA TEXHMUYECKH HECNOKHO, H
9Ty BeJHUHHY TaK 4YacT0 HCOOJEB3YIOT AJIsl ONpelesieHHA HHTeHCHB-
HOCTH MeTaoau3Ma, 4yTo 00a TepMHHA OOBIYHQ CUYHTAaKT B3auMO-
3aMeHASMHMY, JTO HEBepHO: HaNpHMep, Y aHa®pofHOTO OpraHus-
M4, KOTODHIl CYUIECTBYET 3a CUET HEOKHCJHTENBHBIX MeTaboJaHye-
CKHMX TpoleccoB, noTpefieHue KHCJAOPOAA PaBHO HYJ, HO 3TO He
BHAYHT, YTO HHTEHCHBHOCTH MeraffoluzMa y HEro TaKiKe paBHA
gyae. Ograko MH GyleM HMETh A0 B OCHOBHOM ¢ OKHCAHTENDb-
HEIM MeTaBonH3MOM, a OH NOYTH BCErAa ONEeRuBaeTcd MO NOTped-
JIEHHI0 KHCAQPOAA.

¥ KHUBOTHOrO, He NMPOABNAIONIErC MPH3HAKOB BHeINHel AKTHBHO-
cTH, MeTaoau3M, WJH NOTpefifieHHe KHCAOPOAA, RPOAGJNKAETCA;
3TOT MeTaboNMH3M MOMXHO Ha3BaTh MeTabONH3MOM INOKOS MAH MOJ-
AEPKUBAKINUM MeTaboauaMoM!, ¥YcroHuHBas B3aHMOCBA3L MEXAY
HHTEHCHBHOCTEI0 MeTalo/NH3Ma MOOKOH, HIH NOTpeGJeHHEM KHCAO-

1 HenonbayeMulll OOBIYHO TePMHH <«OCHOBHON» (623aiAbHufi) MeTaSOMNIM BHIGDAH
HeyAauHo, MOCKOABKY OH NOApASYMEBAST, UTO CyLLeCTBYeT ONpejeleHHuA ypo-
BeHb, EHHE HOTOPOrO HETEHCHBHOCTE MeTabonnaMa ¥NACTh HE MOKET, CDBEPUIEH-
HO CUEBHAHO, YTO 3TO HEBEPHO, HATIDHMEP, HHTCHCHBHOCTL MeTafonu3Ma cosue-
ro ueoBeKd HWMe YPOBHS, NMPHHAMASMOrO IJf MHTEHCHBHOCTH OCHOBHOIO MeTa-
Goansma. Ecain me Ml 0GpaTHMcS K XOJAORHOKPOBHBIM MHBOTHHIM, TO YBHAMM,
TG HHTEHCHBHOCTh MeTa0OJH3Ma Y HEX SABHMCHT OT TEMNEPATYPH H TAKOTO THCIA
Bpyriax sHemHHX (AKTOPOB, 9TO HCNOML3OBAHME TEPMHHA «OCHOBHOMs GeccMEC-
nesHo. B peayapTaTe 3TOT TepMHH YNoTpeliseTcs Bce peie W peme (32 UCKMIO-
geHHeM MEJHMDHHCKAX HCCAEAOBAHMY), H Mu He GyleM ero HCNOALIOBATE,
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MASKOTIHTAKMIEX H NTHI, MOCTPOREEHH B AOTapHpMHSEcKOM Maclitale, INpeacTan-
aster cobofl npamyso aunmo. (H3 Benedict, 1938.)

poiza, H pasMepaMH TejJga MHUBOTHLIX XOPOII0 H3BECCTHA OHOMOraM.
BecbMma NpHMEdaTeIbl0O, 4TO C€CJAH CTPOHTE l"'paCl)HK 32BHCHMOCTH
merafoaH3Ma NTUL H MJAEKOMHTAWHX OT HX MacChl B Jorapuduu-
YeCKOM MacLiTafe, TO TOMKH JI0XKATCs Ha MpaMyio Aunuw (puc. 6.1),
H3BECTHYIO NOJ Ha3BaHHEM <«KPHBOH OT MBUUH A0 caoda». [Iprus-
HbH TAKOH OueBHAHOH 3aKOHOMEPHOCTH WIKPOKD obcyKAadnch, IO
aToMy MNOBOLY OBIO BHCKA3aHO MHOMECTBO pa3JgHUHBEIX Tpeinono-
Wwednh,

B nauuofi rase OyAyT paccmaTpuBaThCA NMPEHMYULISCTBEHHO 3a-
BHCHMOCTH MeXAY HHTCHCHBHOCTLIO MeTaboNH3Ma K pasMepamMu
TeMla B PasHBIX FPYNNaxX MUBOTHHIX, B nocnenymomux raaBax Mo
paccMOTpHM acOaBouHBle TpeGoBaHHA K cHcTeMe 3Heproobecreyes
HHA, BO3HHKANMHHE NPH DasJHUYHBIX MpOHECCax HHASHCACATEJABHO-
CTH ¥ JOKOMOIIHH.

HHTEHCHBHOCTD METAGONIHAMA ¥ MACKOTTHTAKRWHMX

MuekonuTaloluue HayuerRb (H3UHOJOraMH Jydatle, yem Jgwdvle ApY-
rHe TPYNNH KHBOTHHX, H 00 HHTEHCHBHOCTH MeTaloJH3Ma Yy HHX
HAKOM/JIEHO Ype3BblUafino GoNbHIOe KOJAHYeCcTSO HHpopMauHu. Ity

5 Muzar-Hueascen
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uadopManu cobupaan Gonee CTOMETHA, ¥ NOYTH NONOBHHY 3TOTO
BpeMeHH HCCAeNOBATEMH NOCBRTHAU TOMY, 4TOOLI [IPUBECTH pPeayfb-
TaThl HabAWACHHHE B COOTBETCTBHE ¢ MOJENbIC, KOTOPYHW MOXKEUO
ONHCATh KaK <OpaBHNO NOBepXxHocTH», IloapoGree Mur ofcyiuM
3T MO3Ke,

A ceftvac mu BepHemca K 1932 r, xorma eemawuniica dusuno-
aor Make Knefifep Hanucan 3RaMeHHTYIO Telepb CTaTbi0: «PazMe-
pel Teja B Meraboauam» (Kleiber, 1932). Oua nossniack B Majo
H3BECTHOM ceJbCKoxosaficTeeHHoM xypRane «Hilgardia», koTtopeiit
usgapana Kanudopuufickas cenbCcKOX03HCTBeHHAA SKCIEPHMEH-
TanpHasi cTaHuua B Haseuce. [TosaHee oHa npeofpaszopanace 8 Ka-
auopuniickuli yHuBepcuTer B JsBuce. Kaeiifep BHBOAHA WHTeH-
CHBHOCTE MeTafioNu3Ma AJ8 KHBOTHBIX PasHEIX pasMepoB— OT
KpHIC A0 BOJOB; Macca 3THX XHBOTHHIX Bapbuposaaa or 0,15 1o
679 kr, uto cocTaphsier pasznuuny B 4000 pa3. Bepa3uB HHTEHCHB-
HOCTh MeTabonusMa (Puer, KKaAfcyT)! KaK GVHKIUMIO Maccel Tena
{M:, Kr) B anmomeTpHuecKoM ypasHenuH, Kneliep npuilen K BhHI-
BOJY, UTO NOJYuYEeHHHE HAHHBIE JIyyllle BCEro CNHCHIBAIOTCH TAKHM
ypaBHeRHeM!:

P 73,3M 071, (1

MaT
Emy cooTBeTcTBYeT MOCTpOeHHAS B JorapHMuuecKkoM Macuitade
npAMas JHHHA perpecchHH ¢ nakaoHom (0,74, Ecan 6o HRTeHCHB-
HocTe MeTalomu3sma Obia npsamMol ¢GyBHKUKEH NJAOLLaAR OBEPXHO-
CTH TeJla, TO EaKJAOR H OxulaeMmblil mOKasaTedb CTENeHH B ypas-
HeHHH 0ot 6 paser 0,67. Bxnan KnefiGepa B dusnonoruio me-
TafoNH3Ma CHIIpAn 3HAYNTEALHYID POJb, TMOCKOABKY OhJIA 3470-
JeHa OCHOBA HJA TNOCTOSHHOTO HCIOAB3OB2HHSA adJIOMETPHYECKHX
YDABHEHHH MpPH ONHCAHUH IKCTEPHMEHTAJABHEIX JAHHBIX N0 3HED-
reTHUECKOMY OGMEHY,

Tlocrenywlie HecAeJOBAHKA ¢ HCMOMAB30OBaHHEeM GOJBIUETO UHC-
Ja XHBOTHBHIX PasHbBIX PasMepOB NOATBepa#aH BuHBoa Kneiibepa
OTHOCHTENbLHO YpaBHeHHs JNHHHH perpeccHi. Yepes ABa roxa mocne
ny6ankauun KnefiGepa Bpoan u ero cotpyaunk# (Brody et al,
1934) H3yuuaH AZONONHHTEIBHO MROMKECTBO BHJOB KHBOTHBIX pas-

! Cameon P B JaHHOM ciaytae ofio3nadaeT MOIMHOCTb, MomHOCTe {paiMepHOCTD

ML®T—?) onpelensercn Kak pafioTa MAR 3HeprHs (paamepHoets ML2T-?) aa
eaunuly BpeMerH, [lostoMy DNoTpeGiieHHe KHCMOPOAA, €CAH CHMHTATH €rc 5KBH-
BAAECHTHHM SHEPreTHYECKOMY MeTafoJHSMY 33 eHHHIly BPEeMeHH, ONpefenseTca
3jech KaK MeTaGoauvueckas MOIRHOCTE {Pyer).
Panbiie sconepoBatenn ugacTo Npeo$pazoBHBAlH KOAHMECTBO [OTpelrenHOro
KHCIODORA B KOJQHUECTBO NPOM3BeJIEHHON TEIJIOTH, NpHPaBHHBAA 1 1 KHcmopona
4,8 kkaa, BrnocneacTsun creno Gosee NPHEHYHHM BHPAXATh HHTEHCHBHOCTL Me-
traboansMa B patrax (Br wauw Ixk/c), cudras, aro npa notpednennd 1 a Kue-
nopoia eHiengerca 20,1 klx. Ha cnegyomnx HeCROMBEEX CTPaHHLAX B CRAY
HCTOPRAECKHX NPHYHH Mu OyaeM NPHASPKHBATbCA TPAIHUHOHHHX 0603Haye-
Kt — Kallopna B eNHHHNY BpeMeHH,
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HEX pazmepoB H B 1934 r, ony6auKoBaNH CBOK XOpOIIO H3BECT-
HYX0 KPHBYW «OT MHIIH J0 cAOHa» HaknoH nosyuenHoii sTHMH
aBropaMH nuHEM perpeccuu (0,734) mouTH He oTAHYANCA OT Ha-
KJOHZ, BeIvHcAeHHoro Kneibepom. TaruM oGpasoM, Bpoaw ¢ co-
TpYAHHKaMH AOATBEPAKIH, YTO HHTEHCHBHOCTE Metafonnsma Mae-
KOMHTAIUX He NPONOPUHOHA/NBHA NAOULAJH NOBEPXHOCTH Tena.
Uetnpe roaa coycrs Dereaurr (Benedict, 1938) ony6aukopaa
CXOAHEIN rpadHK, ORATH MOKA3aBLIHH, YTO 3HAUYEHHS, TONYUCHHLIE
AAS HHTEHCHBHOCTH MeTafoaM3Ma NDU H3MEHeHHH pPa3sMepoB ITHU
¥ MIEKODHTAIIMHX JOoXaTcsa YAUBHTeNSHC OJH3KO K HpAMOH JAH-
HHH perpecciu.

KneliGep HeofHOKpAaTHO NEPENpoBEPAJ 3TO ¥ B CBOell KHUre
«Oronp xuzgus (Kleiber, 1961) obeyana 3Hadenne (UAH OTCYTCT-
BHE TAKOBOTO), KOTODOE MOXKeT HMerTh He(onbLIAs HHCASHHAA pas-
HHIA B [OKA3aTeafiX CTeNeHH, TPUBOAHMBIX Pa3HbIMH HCcleloBaTe-
asamu. Ilpexae Bcero Knefibep npesnmonoxmi, uTte Oyler neriue
ONepupPOBaTh ypaBHEHHEM C TeMH e eQHHHIAMH, YTO H B ypaBHe-
#uu (1), HO c noKazaTeeM CTENeHH, OKpyraeBHuHM zo 0,79, 1. e.

Por=70M,07, (2)

Knefa6ep Bum6pan noxaszatens crenesy 0,75, MOCKOABKY YHCACHHAA
pasHuua c 0,73 B RaHHOM c/aydae He3sHauuTelAbHa, a pacyers 06-
JeryarTes, KOTla HCIOMb3yeTcs OKPyIJIeHHOe uHeaod, DTO BIOJAHE
npHeMJeMO, NMOTOMY 4TCO BTOpofl 3HAK NOc/e 3amsToil B NOKasare-
Je cTeneHd CTATHCTHYECKH HedocrosepeH. CledyeT Takie BCIOM-
HHTB, YTO MaHHbIE, KCTIOJIB30BAHHBIE NPH COCTABJCHHH 3TOrO ypas-
HeHHsl, NOJAYYeHs Da3HbIMH HCCeJ0BATeNMH, C MOMOIIBIO Pas3HBIX
MeTOAOB H 3a4acTyi0 OpH pasHbix obcrodrenbctsaX. Tak, Hamps-
Mep, Oo0BYHO NpeAnofaraercs, 4T0 «HCTHHEYIO® BeJHUHHY Meralo-
J¥3Ma NOKOA ONpelesAIT Ha TOJOAHHIX JKHBOTHHX; Yy KPBHIC 3TO
MoxeT OuTE yepes 12 4 mocse nocsaefgHerc KOpMAeHHHA, a y XKBauy-
HBIX, TaK#X, KAK KOpOBa, BepoATHO, yepe3 4 uau 5 cyr. Ilockonuky
roJ04aHHe BRHISEHIBAET CHIMXKEHHE HHTEHCHBHOCTH MeTa(onisMa, cae-
10Baa0 OH TOUHee ONpEleNHTE NMOHATHE «LOJIOAHBIH» H «TOJCAAI0-
UH#», OAHAKO ME He B COCTOSHKH 370 cAenarb. HMeHHO no stoft
npuunEe BpoAH He nayyas ToNOAHHX CJCHOB, 4 <NPHKHABBAJN»
3HaueHHA HHTEHCHBHOCTH MeTabOJMH3Ma AJI HHX Nepeld TeM, Kak
COCTaBAATE ypaBHeHHe perpeccHdl {cM. ra, 3). 3710 AonyuieHue
0Ka3aJ0 HENponopuHoHanbHe GoablIoe BAHAHHE HA JIHHHIQ perpec-
CHHE H3-3a TOTO, UTO pasMepw TeJja CJN0HA HNpPeAcTaBIswT coboh

i Kneftfep cudTal, YTO pacieTsl YNPOLLAKTCHA, ecld AorapHhm Maccel Tena M,
ymeoxate Ba 0,75, lpu momompn aoraphdMHveckoil AHHeHKH HAH T26ARUE JIO-
rapudMOB 3ITO OYeHb Jerke G0 chedath, Hafiag aorapudm M; u BHuTA H3
Hero poBHO HeTBepTh, JTY CONepalHic MOXHG NPOREAdTh B YMe, TOCAA K4K YMHO-
xenhe Ba 0,74 vam 0,73 Oonee TpynoeMkufi mpouece. C NoABIeHHEM HEJOPOTHX
KAapMaRAHX KAABKYJIATOPOB STHM YAOGCTBOM MOMKHO Nperelpeus.

5‘
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IpaHHLY [HANa30HA Pa3MEpPOB HA3EMHBIX JKHBOTHHIX. bDe3 3THX
30% — nonywenns BpoAu — paccUHTAaHHHA HM HAKJIOH JHHHH per-
peccHH (0,734) 6mn 6w Gauxke K noaydeHHomy KaefiGepowm (0,75).

HaM Hezauem noapoGHO pacCMaTpPHBATL OCPOMHOE KOJHUYECTBO
ONyGAHKOBAHHEIX JAHHHX O MeTaloJIH3MEe MJICKONMHTAMLIHX, Io-
CKOMBKY MEl He CMOMEM MOJAyHHTE GoJee «IOCTOBEPHHI» moKaza-
Te/b HaKAOHAa. DTH MaTepHANH OLUIH MOJYYeHH U O6palOTAHE BH-
JAOIHMECS HCCNEJOBATENAMH; J[ABAa Haubonee HCUEPNBIBAKIIHX
0630pa ony6ankoBaHel XemmuurcenoMm {Hemmingsen, 1950, 1960),

MoxeM M MBl PacCUHTHIBEATH, YTQ HaflleM AOCTOBEPHBEIE pa3-
JHYHA mMex Ay noxasareasMmu 0,75 » 0,734 no Mepe HakomaeHud
daHHeX? KaefiGep ycranosun, uro mpu yuete kosthdwuuuenta sa-
pPHANUH AAHHBEIY, HCNOJB3OBAHHEIX AJIA ONpeJeNeHHs JIMHHH per-
PECCHH, pasHHIA MeXJAy STHMH ABYMS IOKAa3aTelsiMH HeHOoCTOBEp-
Ha B FpYNNe MASKOMMTAWIIAX 07T xkpolmleyHoil 10-rpaMMoBOfi MBILIK
20 orpoMHoro 16-toHHOrO clioHa. JIpyrHMH CI0BaMH, HMEWULAACH
HHPOPMALNA He TO3BOJSET HaAM YCTAaHOBHTL UYHCJSHHYIC DasHHLY
Mekay HakaoHoMm 0,73 m 0,75, kax GBI MEl 3TOFO HH enaaH. Bume-
CTE C TEM 3TOT MOK23aTeNb AOCTOBepHO oTauuaercs ot 0,67 (no-
Kazarelds, KOTropri §u Gbl OpH MHTEHCHBHOCTH Mera(onan3ma, npo-
HOPUHOHAJEHON NQWIAKH NOBEPXHOCTH Tenaa). YToOH OupemeNuTh
CTATHCTHUECKYIO AOCTOBEPHOCTh PA3HHHE MEXAY TMOKa3aTelsiMH
0,75 u 0,67, HeoOxoauMo Jully 10-KpaTHoe pasAHYHe B pasMepax
tena {Klejber, 1961, ¢, 212),

JeficTaUTEeNIbHO JH «HCTHHHBIIA® RAKJOH cocTaBaget 0,757

O01enpHHATO, YTO HAK/JAOH JHHHH pPerpeccHH Meralo/uaMa y MJje-
KomHTaiomnx paseH 0,75 HaM BeckMa GJAH30K K 3TOMY H, KOHEUHO
ke, He 0,67 (kak nonaradock Obl, CORJACHO «NPABHAY NOBEPXHO-
ctH»). Hackoabko 3To BepHo? B 3ToH cBA3H caeliyer obcylHTh jiBE
CpaBHHUTEeNBHO HeAaBHHe MyGaHKalLMH.

Xofisnep (Heusner, 1982) npennonoxua, uro mokasatean (0,75
B ypaBHeHHH KaefiGepa—3T0 crarucrudeckuii aprtedaxt. Ob6bsc-
HHUJN OH 9To mpocto. Ha puc, 6.2 nokazaH HCNO/JAs30BAHHEIA NDHH-
yun. XofizHep npeldMOJOXHJ, YTO NMOKasaTedb CTENEHH AJAf Macchl
JKHBOTHOrO Mo0oro BuAa paseH 0,67 » uto KoadduuHeHT nponop-
IMOHAALHOCTH @ H3MEHRETCR B 32BHCHMOCTH OT PAa3MepOB KHEOT-
Horo. OH mpoBEpHJN AaHHBlE ANS CeMH BHAOB MJIEKONHTANOUIHX pa3-
HOM MaccH or 1B-rpammoBoil Mpmn fo 922-kuaorpammosoro Gel-
Ka. JIna gaxporce eHia OHJIO pacCUMTaHO YpPABHeHHE C [OKasare-
JeM cTenmeHH Maccsl, pasneiM 0,67; npmr stoMm gosdduumuenr npo-
ROPUHOHANBHOCTH YBEJAHHHJICH B TPH Pa3a MpH H3MEHEHHH pasMe-
poB xkuBOTHOro, oT 1,91 jns GenoHororo xoMmsauxka Peromyscus no
6,06 gas Ovlka (eQHHHIE — BATTH H KHJIOFPAMMEL).
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Puc. 6.2, TTonarater {Heusner, 1982), urto ofuiylo AHHHIO DErpeccEH ¢ HEXJAOHOM
0,75 (mTpuXoBad JAEHHA) MOKHO NOJYYHTL KAK <CTaTHCTHuecxnl apredakt» no
AaHEHM, KOTODHE AR KaRJOr0 OTAENLROTO BHAA J0XKATCR HA JNHHHIO perpeccud
¢ HagnoHOW 0,67 {coaomyLe JHHERE),

Takaa cratucTHueckas 06paGoTKa AaeT yCTOHUHBHI MOK43aTeNb
crenenn 0,67, ecnu paceMmarprBath ofuH BuA. OAHAKO TNPH cpaB-
HeHUH pPa3HbiX BAJOB MJCKONHTAIIIHX BO BCeM AHana3oHe pasme-
POB KO2((HIMEHT NPONOPUHOHANSHOCTH MeHaercd. I[lo-BRanMoMmy,
3T0 NpPOCTO OTZeNeHue Yactd nokaszarteass 0,75 H mepeHeceHMe ee B
KO3 PHIHEHT &, T. €. APYrofl crnocol CYHTaTBCA CTEM PAaKTOM, uTO
MRERONMHTAICIHE B OfIL{EM TeOMETPHYECKH He MOJOGHH M He moi-
NapaoT Noj NPABHAO NOBEPXHOCTH,

CraTtucruueckue npofaemel, nogHateie XofiaHepoM, NOApoOOHO
obcymnaauck Pexnmanom u Mar-MarowoM (Feldman, McMahon,
1983) B craTtee, ozarnaBnensofi «The 3/, Mass Exponent for Ener-
gy Metabolism is not a Statistical  Artifact», ITo nx MHeHuiO,
XofisHep OGHADYXKHA, UTO NOKA3aredb CTeNeHH 2f; Aydlle QUHCH-
BaeT BHYTPHBHAOBOE DasHoo0pasue B CepHH SKCIEPHMEHTaJbHBIX
NaHHHX, MOAYYEHHBIX H3 JHTEPATYPHBIX MCTOYHMKOB, H MOITOMY
oTKasajca OT BefuuuHu 3f;, Hcmoan3oBas Te ke cambie AaHHBIE,
Genaman U Maxk-MaroH npoBeJH 3aHOBO CTATHCTHUECKH aHa H3 B
MaTeMaTHYECKH 3JKBHBaJA€HTHOH (QopMe W TOKa3ald, yro %/, HH-
CKOJIBKO He Xy)Ke MOXET CNYXHTh TOUHHM YHCTOBRM BHPayKeHHeM
OKa3aTesd CTENEeHH AJAA Maccsl KABOTHHIX NIPH H3YUEHHH MEXKBH«
JMOBOH HM3MeHYHBOCTH. B 3TOM caydae ypaBHeHHe C NOCTOSHHbLIM
K03 QHIHEHTOM NPONOPUHOHAARHOCTH & H TNOKa3aTeJeM CTeleHH
0,75 MO3BONIAET CTATHCTHYECKH HOCTATOUHO CTPOTO ORHCHIBATE HMeE-
omHecs AaHHBle 06 HHTEHCHBHOCTH MeTabo/H3Ma ¥ MJeKONHTAao-
HIHX.

Ewe onnE aBasin3 00OCHOBAHHOCTH MOK23aTeNd CTENEHH MAacCH
Tena npanaldiexint bapreascy (Bartels, 1982). On samerun, uto
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¥ CaMBIX MEJKHEX MJEKONHTAIOUIHX, B OCOGEHHOCTH 3eMJIEPOeK, 3Ha-
yeHHA HHTEHCHBHOCTE MeTalo/nuaMa Ha rpadpke JoKarcsd 3HaUH-
TENBHO Bolllie OGLIYHON JBHHE perpeccHH Aa4 MJjeKonuramwiux. Ha
OCHOBE 5TOTO OH MPENNOJOKHI, YTO WHTEHCHBHOCTH Metalonusma,
TAaK Xe KaK M CBA3aHHOTO ¢ HUM ra3oofMeHa, ¥ MEJKHX MJIeKONH-
TAIOIHX BHIIE, Y€M 3TO cAeayer H3 OOIIenpHHATON JHHHME perpec-
cun. PacemarpuBad MJegRonHtTawipx Maccol ot 24 ago 100 r,om
YCTAHOBHJI, YUTO HaKJAOH BHYTPH 3Toit rpymnel pagen 0,23, [Ipu pac-
UIMpEeHHH TPaHHIL pasMmepoB Tena oT 2,4 o 260 r HakjoH BHA
0,42, B TONBKO NpPH BKJAUEHEH MJEKONHTawWHX or 260 r no
3800 kr HagJAoH cTaHOBHACHA paBHEM 0,76.

Taxofl noaAxox crTaBHT nNpodiaeMel, KOTOpPHE B HacTosllee Bpe-
M# TPYAHO peunTh. HeT HHKAKOro cOMHEHHH, YTO ¥ 3eMAepoeK, KaK
NpPaBHJAO, HHTEHCHBHOCTH MEeTab0NH3MA OUEHb BHICOKA (OHHM OHeHb
AKTHBHHE W [OWUTH MOCTOAHHO JBHraIOTCHA) H, BOIMONKHO, HE €OOT-
BETCTBYST OOHUHOMY THNOY MJACKONHTAWOINETo, Ecau zoeTaTodHoe
YHCAO TOYEK AJS 38MJePOeK  H30JUPOBZHO Ha rpadHKe, TO 3Ta
rpynna HewsOeKHO MOOJMKHA OTKAOHATBCA 0T ofwel Ans Bcex
MJIEKOTIHTAOIIHX JUHHE DerpeccHr. K ToMy Ke, eclIH perpeccHs
PACCUHTHBACTCS HA OCHOBE BCEX HMEIOUIHMXCA NaHHBIX, 3HAYHTENb-
HOe YHCJAO TAaKUX OTKACGHEHHI Ha TpaHHUe pasMepPHOrO AHanasoHa
OKaXeT HeCOMHEeHHOe BJIHSHHE Ha Bech HakJoE npaMoil. Tem He me-
Hee 3eMJepOAKH AeHCTBHTeNBHO HE TIOX0XKHU Ha 00LUHOEe MJEKOMH-
TalIee.

K coxanennio, Mb IO CHX II0p HO-HACTOfINEMY He NMOHHMAaeM
NPUHIEIIE, ONpeAensiollie HAKAOH JHHHU DErPECCHH, KOTOPYH MBI
MOJYUHJIH AJS MJEKONHTAIOUIHX BCEX K3BECTHHIX HaM PasMepoB,
Mbl MOXeM BHAeIHTb HEKOTOPHIX KHMBOTHBIX (B AaHHOM cClyuae
3eMJIEPOEK), KOTOpHIe, OUEBHAHO, OTKJAOHAWTCA OT OOLIYHOTO A
MJEKOTHTAIOMHX OBAHKA, H NPOBEPUTH, KaKHM JXeé B 3TOM Cllyuae
OKasbiBaercsl BTOPHUHLIA cHrHan, nTepecHo oGCYAHTh CBA3aHHLIE
¢ 3THM NPHCTIOCOGAEHHST, Pa3BHBAILHECT B KPOBEHOCHOH cHCTEMe,
cepalle H B JPYMHX OpraHax, ofecleyHBalOIIHX TaKoe cHalXKeHHe
OpraHHsMa KHCJIOPONOM, KOTOpoe TpefyeTca OPH CTOAb WHTEHCHB-
HOM 3HepreTHueckoM ofMene. OgHako 3710 JaeT caaboe IOHHMatue
061ero ENS MJEKOMHTAIOMHX THAE, KOTOPOMY, CyAs IO MOJyHeH-
HHIM HZAHHHM, COOTBETCTBYeT HAKJIOH ¢ Kozhduuuentom 0,75.

¥pennHan HHTEHCHBHOCTL MeTa00MM3MA

Ho cax nop bl paccMarpuBanu MeTafo/ausM KHBOTHOTO B LEJIOM.
OnaHako AN MHOTHX Henell yAOGHO CP2BHEBaTh KWBOTHBIX PasHOH
BelWYHHH TO MeTaGOMH3MY, MEepPeCYHTAHHOMY Ha edHMHHIY HX
MaccHl,

Eclun oaMH M TOT K¢ TEepMEH — HHTEHCUBHOCTL MeTabonnima
AH notpelJeHHe KUCAopoja — HCIOAB30BaTh H ANSl XKHBOTHOTO B
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1eNOM, H B Nepecuere Ha eAMHEHLY Macchl, TO MOTYT BO3HHKHYTh
cepheaHbple HeAcpazyMeHHs, EC/H QeTKO ONPeREeNHTh eIHHHLB, 3TY
npobaeMy MOXHO PeliuTh, HO He Bcerda. Yrobw nsbexate nyra-
HHIZE, MBl GyAeM HCMOAB30BATH CNOBO «YAEHbHHIE» B TeX ciaydasx,
KOTAA peYb HAET 0 fepecueTe «Ha eJHHHIY MacCH>», H, TaKUM of-
PAaz0M, HHTEHCHBHOCTh MeTaDoJIM3Ma Ha efHHHNY Maccw OyAer
0603BauYaThCA KaK «yAeNbHAsh HMHTEHCHBHOCT: MeTaboJHaMa». ITO
COOTBETCTBYET NOHATHIO CNIOBR <«yAeAbHBIE» nNepes HasBaHHEM (-
3MuecKoH BENWUWHH W O3HawaeT «JeJeHHHHE Ha maccy» (Royal
Society, Symbols Committee, 1975, ¢, 10). d 6yzy ucnoaszoBaTh
CJIOBO «YAEAbHBIA» MUMEHEHO B 3TOM CMHICAEe H 6yAy OTMeuaTh ero
3Be310YKOH, KaK 3T0 jfenaa Beiic-Por (Weis-Fogh, 1977), Takum
o6pasoM, yAenabHas MeTaOONHYecKas MOIMHOCTE GyAeT 06o3HauaTh-
e P¥yer.

YienbHYID HHTeHCHBHOCTH MeTaloausma  (kKagd-cyT—!Kr-!)
MOMHO TIOJNYYMTh H3 ypaBHedHs (2} JeneHueM Ha Maccy Tena
(M., xr), TakaM o6pazoM:

pr P _ TOMS
MaT M‘l‘ M‘I‘

= TOM, %, @)

Ha ypaBHenusi BHAKO, YTO yIeJbHas HHTEHCHBHOCTH Meralbonus-
Ma — HHTEHCHBHOCTh MeraloJH3Ma Ea | Kr Maccel — yMeHBLIAeTCs
¢ yBeJNHYEHHEM MacChl Tela (OTPHLATENbHLII MOKa3aTesNb CTere-
HHM), H ecaH B JorapudmuyeckoM Maciutrafe nocTpouTs rpaduk za-
BHCHMOCTH YAeAbROH HRTEHCHBHOCTH MeTa(OJNH3Ma OT Macesl Teaa
JHBOTHEIX, JHHHA pErpeccHHMH 6yAeT UMETh OTPHUATEAbHBIA Ha-
ka0 — 0,25 (puc, 6.3).

Ha Kooy

Norapuipm yaensHon
WHTCHCWBHOCTH METabonuima

Norapugm macce Tena

Pac, 6.3, ViennHas HHTSHCHBHOCTh MeTAGOAHIMA (P*yer, HNH HHTEHCHBHOCTL MeTas
G0MH3Ma Ha eMHHBiUY Maccw Teda M;} ymeHpliaerTcd ¢ YBeMHTERNEM Da3Mepos
reaa, IpH 3TOM HAKJOH JHHHA perpeccHy pased —0,25.
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UHuMHK caoBaMu, 3T0 YpaBHEHHE CBHJAETENBECTBYET O TOM, YTO
00MEH BEIeCTB HA €RMHHIYY MACCH BHILE ¥ MeJKHY, YeM Y KDYNHEX
MJeKonETaloIuX. Hanpumep, oxkugaeMas yAenbHAA MHTEHCHBHOCTE
MertaonuaMa y 30-rpammoBofi  MBIOH, pacCYMTaHHAd H3 3TOTO
ypaBHeHHs, paBHa 168,2 kkaa-kr~! (24 u)-!, 2 y 300-xr koposs —
16,82 gxan-xr~! (24 y)=!, 1. e. IpH yBeJHYECHHH PA3MEPOB TeNa B
10000 pa3 yJeabHad MHTEHCHBHOCTh MeTa(oNH3MAa YMEHBIIHTCH B
10 paz (10000-%25=0,1),

Koneyno, He chaesyeT HanesiThCHA, YTO JMHHA perpeccHu  (MaH
YpaBHeHHE) TOYHO MpeicKameT YAeAbHYIO WHTEHCUBHOCTH MeTalo-
JH3Ma Yy KOHKDPEeTHOTO MXHBOTHOrO ¢ JaHHOH Maccoil Tena. JTo ypas-
HeHHEe MOXeT TOALKO NOKa3aTb OXHUAAaeMOe cpexHee 3HadYeHHe R
«THIOHYHOTO» MJEKOMHTAIOUIEr0 JAaHHOrG pa3Mepa, a pealbHEE
JKHBOTHEE Bcerfa GyAyT B Oonblllefi UMM MeHblleR cTemeHH OTKIO-
HATHCA OT 2TOH uAeaNbvHOH HOpMH. B TOM cAyuae, Korza OTKJIOHe-
HHe 0COOEHHO EENHKO, OHO, BEPOATHO, 3acnyXHBaeT GOJbLIEro BHH-
Mauns, Eciu uckIOUeHH MeToAHYecKHe OWHGxA M danabcuduka-
HHH, TO Takofi cAydail MOXeT NaTb HHTepecHylo HHpopMauuw, Ha-
OpHMep: y TioNeHell H KHTOB HHTEHCHBHOCThL MeraboJH3Ma OKa3a-
Jiack B [Ba pasa BHIIE OMHAacMON AJ7 JKHBOTHBIX C TAKHMH pas-
MepaMH Teda. JTO OTKJAOHEHHE 0T HOpMadbHOTO YPOBHS MeTafoMau3-
Ma ¥ MIEKONHTAIIUX, BO3MOMXHO, CB3aHo ¢ ocofiuiMu npobaeMa-
MH TEIJIOPEryJAlHH H HOALePKaHHS BEHICOKON TeMOEpaTyphl Tena
B xonoaHok Boge (Andersen, 1969). Hpyroii nmpumep: obHapyxe-
HO, YTO Y MHOTHX NYCTHIHHEIX MJAEKOTHTAIOMWUN ~— 0T BepOIIOA0B 10
MEJKHX [PH3YHOB — YpOBeHhs MeTabodausMa 3HAUUTENLHO HUXKE
OXUAAEMOTO AJs COOTBETCTBYWILHX pasMmepor teda. B atom cay-
uae ofbsacHeHHe He TaKOe NMPOCTOE, BOIMOMHO, OHO CBA3AHO C TeM
06CTOATEALCTBOM, YTO NHINY B NYCTHIHE YAcTO HaliTH TpyAHee, 4eM
B Apyrax Mecrooburaguax (Yousef, Johnson, 1975).

ITH NPHMEpH NOKA3bIBAIOT Ccnocol  HCIONB30OBaHHA  o6iiero
ypaBHeHHsd AJAd HMHTEHCHBHOCTH MeTaboJM3Ma  MJAEKONHTAIINX:
OHO HaeT cTaBAapT, ¢ KOTOPSIM MOXHO CDaBHHBaTh J1050e KOH-
KpeTHoe HabnoieHHe -— OyEb TO TIOJeHb, BepONIOR HJIH [YCTHHHASR
KpEICca. ¥YNMOMAHYTHIE BHIIE OTKIOHEHHS, MO-BUAUMOMY, He ABAAIOTCA
CAYyYafHBIMM OTKJAOHEHHAMH HJH WIYMOM,—3TO, OUEBHAHO, BTOPHY-
Hble CHTHAJBl, KOTOpHE HMEOT ONpeleNeHHOe CONePHKaHHE.

C}'M‘] aThl¢ MJICKONHUTAIOLLHE

OGfBYHO CUHMTAIOT, YTO CyMuaThie MpPeACTaBAAT {ojee IPUMH-
THBHH > 2BOAIOLHOHHLIA YPOBEHb, UeM MAANEHTapHLIE MJIEKOMHTA-
wine. OgHake Gpo0 66l OMWMGKOH NOMarate, YT0 QYHKUHOHAMbHbIE
XapaKTePHCTUKHY CYMYATHIX NPHMHTHBHBL B TOM CMHCJE, UTO 3TH
XKHBOTHLIE 0oJee NMPOCTH U HHMKe OpPraHu3oBaEE, Ha camom nene
cyMuaTthe nocne obocobieHHOH sBojlounu B TeueHue 100 man. ner
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Puc. 6.4, BzanMocea3p MeTalonRZMa NOKOA € Pa3MeDaMH Teng y CyMuaTux, [pas

HK AAA DNAZHEHTAPHBIX  MASKONHTAWWAX noctpoeH mo gamutm Kleiber, 1951,
Ha Dawson u Hulbert, 1970.)

BaxoaTcd Ha GYHKUHOHaNLHOM YDOBHE, CXOJAHOM C YPOBHEM Mla-
UEHTAPHEIX MJEKONUTAIOWNX, H 001a1al0T MHOXKECTBOM 4epT, YAHe
BRTEJNLHO CXOLHHIX ¢ HAMY,

MHenre 0 «IPHMHTHBHOM® YPOBHE CYMYATHIX CHOXKHAOCL ITOA
BAHAHHeM TOTO axTta, uro OObLIYHEA TeMImepaTypa Tejia y 3TOH
IPYNNB HEeMHOTO HHIKE, HYeM Y «BHICOKOOPraHH30BaHHEIX® HACTOfA-
IUHX MJeKONHTawwWHX. B MHOroKpaTHo uHMTHpPOBaHHOH pafote Map-
tuHa (Martin, 1903} Gonee HHSKafA TeMmepaTypa TeJla CyMYaThiX
O00BACHATACL TEM, UTO OHH Gojiee «XOJOAHOKDOBHEI», YeM HacTOs-
mHe MJekonHTawuiue, B ofHolt u3 cBonx paHHHX pabGor (Schmidt-
Nielsen, 1964) s yXe oTMeuad, 4TO CyMuaTele HHKOHM 0GpasoM
He «IpHMHTHBHEI» B CMHCAe TepMoperyiaaunu, K stomy Mm smo-
CJASACTBHH BepHeMcs, a cefiyac pacCMOTDHM 3HepreTHUECKHl ofMeH
Yy aBCTpalHACKHX CyMUaTHIX,

HenasHo B ABYX HcclielOBaHEAX OB caeqaH 0630p MerTabojH3s
Ma mHpokero nabopa aBcTpanmfickax  cymuatelx  (MacMillen,
Nelson, 1969; Dawson, Hulbert, 1970). B nepsoii paSore pacemor-
pensl 12 BHuos cemeiicTBa Dasyuridae pasmepamu ot 7,2 T y cyM-
yaTol MBHILIH AC & KI y TACMaHHHCROTC AbsaBosa. O6RapyXeHo, YTO

noTpel/iente KHCAOpPOAa ¥ HHX (Vo,) MUMKHO ONKCATh ypaBHEHHEM:
Vo, =240 M%7 (Vo, B M Op-u~! u macca tena M, B rpam-
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max). IlepecuuTaHHOe B eIMHHMHAX, KOTOPHIMH MBH IOJAb30BaJHCh
pakeplle (TemJAONPOAYKLUHS B KHJAOKaJopHAX nHa 24 4y H macca Tena
B KHJOTpaMMax), 3TO ypaBHeHHe GyJeT BHINVIAAETH CACNYIOUIEM 00-
pasoMm:
—_ i
Poer =46,52M 0738,

B gpyroit patote (Dawson, Hulbert, 1970), BxawunBweid #H
KPYNMHHX KeHrypy, OBLIH H3yYeHH 3KMBOTHole Maccoii of 9 F Xo
54 kr, # XOTS YHCIQ BHACB OBLIO OTPaHHYEHO BOCHMBIO, DA3HHLA
B pasMepax okKasanacs 6000-xkpaTHOf. ¥YpaBHeHHEe perpecCHH AN
HHTEHCHBHOCTH MeTaboan3Ma (Puer, XKKajl-CyT™') IO OTHOUICHHIO K
Macce Teqa (M., ¥r) O6mno moxoxme H2 OpeRblAyIIee: Pyer=
=48,6 M,®"37 (puc. 6.4).

Hagnon npaMoll, Xak B KO3(QOHUHEHTH NPONOPIMOHANBHOCTH,
B CYLIHOCTH, OAMHAKOB B 3THX ABYX ypaBHeHHAX. CnegoBaTeibHO,
B obeux pafoTax NOKAa3aHO, YTO 3ABHCHMOCTE HHTEHCHBHOCTH Me-
Tab0/E3Ma OT PasMepoB TeNla ¥ CyMuaThiX TOYHO TakKaa e, Kak
B y IJaleHTapHBIX (HakA0H (aKTHYECKH WAEHTHYEH), OJHAKO Ypo-
Bedb MeTaGoJIE3Ma y CyMuaThix {0 YeM CBHIAETRJILCTBYyeT Kos(pdu-
UMEHT npomopuuoHainsHocTH) Ha 30Y% HuKe, UeM Y HACTOALHX
INALeHTapHbIX MJEKONHTawiux. K 2Tofl pasaHue MBI BepHeMcd
no3xe, NpH OGCYXKIACHHH TeMAepaTypsl Tela MJEKONHTAIOLIHX.

ITrHub

OrpomHoe KOAHYECTBO OmyOJHKOBAHHBIX AAaHHHX N[O 2HepreTHYec-
KoMy ofmeny y nTHL OwJ0 cofpano u obpaboraHo Jlasnescku H
Hoyconom (Lasiewski, Dawson, 1967). Ilo npuusHaM, KoTOpoIe
MOMHO GblNO OBl OCNAPHBATE, HO C KOTOPBIMH A MOJHOCTBIO CONMIa-
CEeH, OHHM pa3AejuH NTHH Ha ABe IPyMb: B OZHY BOUEIM TOJHKO
BopoObHRbE (BOpoGbH, 336AUKH, CKBOPLE, BOPOHH H T. A.), a B
APYIYIO = BCE OCTaJbHHE NTHUBL. 3aTeM OHM DPACCYHTAJH JIHHKIO
perpeccHu MertaGonansMa A KamKAOH M3 3THX ABYX TpyNm no oT-
ReAbROCTH. DTH ypaBueuus (Puer, KKaA-cyT™!, 1 M, Kr) BHIAALE-
JH TaK: AJS HEBOPOGBMHBIX NTAN Pyer= 78,3 M,%72® u ana Bo-
POGBUHBIX TTHL Puer= 129 M.0:724,

OfcyarM cHavaia NPHYHHBE, N0 KOTOPHIM NTHI pa3iefuid Ha
BOPOOBLMHBIX M HEBODOOLHHLIX. PasMepn mepBbiX BapeHpYHT OTOT
y 3u6AdKa N0 MouTH | Kr y BOPOHA, pasMepbl BTODEIX pasJHualoTes
B mpepedax oT 3 r y xoaubpr xo 100 xr y crpayca. [lostoMy
ofuas pasHuna B pa3Mepax Yy HesopoObuemx ntuun B 100 pas
Goabuie, yeM y BOPOOBMHEIX. JONYCTEM, uTO pasieieRHe 0GOCHO-
BAHHO M 4TO Y BOPOOBHHEIX HHTEHCHBHOCTh MeTaboaH3Ma AeHCTBU-
TebHO BGLIILE, 4eM Y HesopoOnurelx. Bcee BopofbuHbie (Ha pHC.
6.5) cocpeaoToueHs B Huueli yacTH rpaduxa. Ecin Mel oOben:n-
HHM HMX CO BCEMH IPYIHMH OTHIAMH, TO §oabliioe yuclo Colee Bl
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Puc. 6.5, CpabeHne JHHHRE perpeccHH IAR BOPOGLHHEX MTHE, HEROPOOLHNHX NTHH
o Beex ntuu, (M3 Lasiewski, Dawson, 1967.)

COKHX 3HAYEHHH AAS MeJKHX BOpOObHHEIX OYHAET CTPEMHTbCH TIOA~
HATh JeBbIfl KOHEN JIHHHK perpeccHH (MTpuxoBas JAuHHa), Toraa
YP&BHEHKE AJS BCeX NTHI — BOPOOBHHEIX K HeBOPOGBHHALIX — OY-
AeT TaKuMm:

PMBT == 86,4MTU’668.

B stom cayuae Mt He MoxXeM OOOCHOBaHHC YTBepKAaTb, 4YTO
OJHA MeTOJHKA NPABHJALHA, a Apyras HeT. Mal npocTo ofcyXKiaeM
JHUHKIO perpeccHi, KoTOpasi ONHCHBAeT SMIHPHUYECKHE JaHHbIe,
B nwfoM cayuae ypaBHeHHe ABAACTCA CTPOTHM OIMCAHHEM Beex
RAHHBIX, KOTOPbE MBI BKJIOUHJH 8 rpapHK JHHeHHOA perpecchm,
MOCTPOSHHOH B JorapudMiuecKOM MacHmTabe MeTOJOM HAHMeHb-
WHX KBaApaToB. M HTepecHO OTMETHTB, OJLHAKO, 4TO, eCJH BKIOHHThL
BCEX ITHU, HAKJOH JIHHHK perpeccHd OyAeT BMOJHe MPONMOPUHOHA-
JIEH [ICBEPXHOCTH Teda (IpH YCJOBHH, 4TO IWIOMAflh TOBEPXHOCTH
TeNa ¥ NTHY AeHCTBHTENBHO MPONODHUOHANBHA Macce Teja B cre-
nenu %3). Bumecre ¢ Tem, ecqn BOpOOBHHBIX paccMarpHUBATL Kak OT-
JLeJBbHYK TPYNNY, TO MOMKHO CKa3aTh, UTO Y BCEX INTHI, HAKJIOH JIH-
HHMH perpeccHM Mera(iofiMaMa (aKTHYECKH TaKOH e, KaK y MJe-
konuraomux. [Ipu aroM y BeBOPOGLHHEIX KTHU YjpOBeHb MeTa-
60n13Ma B KOJHYECTBCHHOM OTHOLIEHMH TOT XK€, YTO W ¥y MJAleH-
TapHBIX MJIEKOIHTRIOIIHX, 2 ¥ BOPOOBHHEIX NTHL B LEJIOM YPOBEHb
Merafo/M3Ma TMO4YTH B JABa DA3A BhHIE, YeM Y MJCKORHMTAXWHX H
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Puc, 6.6, HurencasHocrs MeraboiN3Ma B NOKOe KaK (YHKUKA BEeTHUNHH TeAd ¥
BOPOGLHHHX H HepopoObkHEX mrHl, CHioliHEe AHHAK — AHHHH DPErpeccHH, TO-
CTPOEHHHE MO JHAYCHEAM, NOTYYSHHHM AV COCTOHHHA HOPMAJbHON AKTHEHOCTH
{¢) ¥ cocrodaHua nokosa (p}, Kak oTMeueHo Ha rpadmke. IHTpHxOBEIE AEHHM mQ-
CTROGHH N0 YpaBHeHHAM perpecced H3 paborw Lasiewski, Dawson, 1967. (Ha
Ascholf, Pohl, 1970b.)

apyrux nruu. §1 nonaralo, uto sTH ofo0meHHs ceftvac ofuienpH-
HETH,

Ipeavigyuiue ypaBHEHHS! OTHOCSTCS K FOJIOAHHIM NTHENAM B TO-
Koe, HO OJHY [epeMeHHYiD — BPEMS CYTOK-— MK He YUHTHIBAAH,
OnHaKO Y OTHI[ YeTKO BHIPAXKEH CYTOYHEIH DHTM, H eCJIH BCe jaaH-
Hbl€ MEPECMOTPETh B HTOM CBeTe, TO OGHADYXHBAIOTCA MHTepeCHHE
tdakte (Aschoif, Pohl, 1970a, 1970b). O6o3snauum mnepuox Hop-
MaJbHOH AKTHBHOCTH ¥ RTHL KaK (-TNEDPHOR, & HEpHOL OTIHXAa Kag
p-nepuol. ¥ NHEBHHIX NTHU a-HepHON GyAer NPHXOAHTLCS Ha RHEB-
HOE BPEMs, a p-NEPHOR — HA HOYHOE; Y HOUHBIX MTHI CHTYanus Oy-
feT ofipaTHoO#,

Awmod¢d u Ilonp npoaHanH3WpOBANH AOCTYHHYO HHGMODMALHIO
06 o6MeHe BemecTB ¥ pazfleaunn HalmojeHns, NpoBeNeHHbIE B Te-
ueHHe «- ¥ p-NepuooB, Vismepenns B TeueHHe @-NepHONA NPOBO-
AHJHCH HA CHOKOMHBIX HTHUAX B TEMHOTe, OJHAKO Pe3y/bTaTh 3THX
usMepenri 6uny Ha 20% BEIILe, UeM Pe3yNbTATH, MOAYUYCHHBIE AN
p-TIepHOAA. DTO NOKA3aHO Ha puc. 6.6, rRe AarHBe AJMA BOPOGLHHEIX
¥ HeBOpOOBHHHIX NpPHBeNeRH orAeabro, ChaelyeT OTMETHTb, 4TO
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SHAUYeHMA o H p OLLNH NOJYYeHHl MPH CXOAHBIX YCJOBHAX HAa CHO-
KOMHHX NOTHLUAX B TeMHOTe, eANHCTBeHHOE pa3jiHiHe COCTOAJC B
TOM, UTO 3TH 3HAYEHHA OBIH NOMy4YeHH NHOGO B NEpHOA HOpMaJjb-
HOH AKTHBHOCTH, JHGO B MepHOA 10KOA NTHUE. COOTBETCTBYIHOIIME
ypaBHeHHA AMA 3TUX AAHHBIX B eAMHHIAX, HCNOJAL30OBAHHHX pPaHb-
we (kkan-cyT! u B Kr), NpHBeAeHH B Tabj. 6.1.

Tabnuua 6.1, YpapHeHHs perpecckd  MeTaGoNHaMa TOKOS ¥ NTHL  (Puer
KKal-cyT—!}) B 3aBHCHMOCTH OT MaccH Tera (M, kr), nonyueHHHe B nepuog ak-
THBHOCTE {Q-NePHOA) H NOKOA (p-mepuod).

HHETEHCHBROCTL
meTadionEama

HHTeHCHBHOCT
meTaGoansMa

Hesopobsunsie nru-
yot
Q-TepHOA
p-nepHoR

Puar‘=‘91 .0 MTO'”"
Puer=73,5 )’l"f-.-“"“Hl

Bopobounsie RIULb

a-TepHOX
p-REPHOR

Pmer=l40,g MTU.'?!H
Pme'r=1{4,8 Mr”’”‘

Heuns6exxHo BO3HHKaeT BOMPOC, KaKoBa HCTHHHafd MHTEHCHB-
HOCTh MeTafoaM3aMa B mMOKOe y nTHL? Ha 3TOT BOLpOC HET OTBeTa,
Mul MOXKeM TONBKO CKasaTb, YTO HeOGXONAHMO TIIATEJNHHO OroBa-
PHBATE YCJOBUA NOJYYeHHd OOCYXKAACMBIX RZaHHBIX H YUHTHIBATh
HEKOTOPEIE NepeMeHHble, KOTOPHE HHOTAA MOMKHO H NpPOr/iafeTh,
B J2HHOM CNy4ae — CYTOMHBIH pPHTM.

Pentannn

YpoBeHp MeTaG0NH3MA ¥ XOJNOJAHOKDOBHEHIX XKHBOTHHX HenocCTOS
sied. OH pe3KC MeHseTcA B 3aBHCHMOCTH OT M3MeHeHHH TeMmepary-
pBl H MHOXeCTBa APYFHX (aKTOPOB, TaKHX, KaK XapaKTep NHTAHHS
#/M NPOCTO HalWYHe OHLIH, OT YCHAOBHH OCBEUIEHHOCTH, BpeMEHH
rofia, 1 B OCOOEHHOCTH OT OpeRBIAYLIeH TeMmepaTypHO# apanta-
UHH KOHKPeTHOrO KHBOTHOrO, [103TOMY HEeBO3MOMHO YKa3aTbh Ka-
KOH-IHOO OnpefeNeHHbl ypOBeHh KaK HOPMaJbHHIE ypOReHb MeTa-
60./113Ma MOKOS XOJNOAHOKpPOBHOro uBoTHOre. Camoe nyuliee, yTo
Mbl MOXKEM cAeslaTh, 3TO NO BO3MOXHOCTH TOUHO ONpPEAENHTh YCAO«
BHs1, 06paTHB ocoBoe BHHMAHIE Ha TEMIEPaTypy.

3necy He MecTo O6CyXKAaTh B MOAPOGHOCTAX BONPOCH, CBA3aR-
HbIE C HHTEHCHBHOCTBIO MeTaGoNH3Ma PenTHAWN MJAH APYTHX XOMOH~
HOKDOBHHX JHBOTHBIX; HECKOJBKHX NpPHMepoB OyIe? A0CTATOYRO,
9 T00R NOXKA3aThk OOIIME TEH/CHIHN,

B o63ope Bapronomeio u Taxepa (Bartholomew, Tucker, 1964)
NpHBEAeHH MX cOOCTBEHHBEIE Pe3syJALTATH M OMYyOJHKOBAaHHHE DaHee
AaHHHIE IO ALlepHLAM Maccol Tena oT 2 r Ao 4,4 Kr, 37d JaHHHe,
noJyueHHsle npH Temiiepatype 30°C, ONHCHBAIOTCA CASLYIOIIHM
ypaBHeHHeM:

‘DMeT=6!84"}M1'mﬁ‘s
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¢ 95%-HBM [IOBEpPHTENbHEIM WHTEDBAJOM K CTaHAapTHOH OLIKOKON
noxasarens cremedd =+0,8 [paccuurano B Kraxa- (24 4y)—!, macca
Tena B Kr).

B Goaee noszHelt ceoaxe HalaAeHuiE Aas 24 BuEOB SILEEpHIL
paamepamu ot 0,001 no 7 xr (Benneit, Dawson, 1576) zaHo Taxoe
ypaBHeHue (B €JHHHIAX, VKa3aHHHX BHIIE}:

Puev = 7,81 MT“)53:{:0|01 \

Iloxazatens cremeHH 3jech BechMa CYLHECTBEHHO OTJIHYaeTcd OF
RPeABIAYLIETrO, H 5TC DPOCTO CBUIETENLCTBYET O TOM, UTO UYHCIEH-
HOe 3HAYeHHe pacCUMTAHHOTO TIOKA3aTeNd CTeNeHH OTpaxKaer
CTPYKTYDY HMEBIICrocs B HallleM paclops:KeHHH MaTepHania, a He
fu0J0rHYEeCKOe 3HAUEHHE UHCAa ¢ AaHHOH CTATHCTHYECKOH 3HAYH-
MOCTEIO,

ITO CTAHOBHTCA HCHHIM H3 paloTh, MOCBAILEHHON HU3YyYeHHIO
HHTEHCHBHOCTH MeTafoduaMa Tponnuecknx 3mefi (Galvao et al,
1965) ; nocrapaenusie B 3T0#l paforte npobaeMbl A0 CHX NOpP He Ha-
1K CBoero pemneHus. ABtopaMu Ouia0 uccnegesaHo 50 B3pocnbix
sumeil (18 pasumx BumOB) Maccol o1 11 r o 22 xr, OHu oTHOCATCA
K ABYM paziuyHHM ceMeilcTBAM — yXOBHM M ynaBam. Pacuer ju-
HHY perpeccHH nokasad B taba, 6.2

Tatnuua 6.2, Harencuenocte  Mmertafoanama [P,
Kxkan-{24 u)—1] y Tpomnueckux 3wmef, pasmEvaOHXCR 0O
Macce Tena {M., kr) B 2000 pas ot 0,011 mo 22 xr (Gal-
vag et al, 1963)

3men MuTencHenoeTe MeTalonHIMa
¥xorHe Prer=4,300 M, 0082005
Ypasn Prer=1,788 M,1.0020,09
Bee amen Puer=3,102 M, 0882003

Ilpexxpe Bcero oTMeTHM, UTC HHTEHCHBHOCTE MeTabmih3Ma Ha
eIuHHIY Macchl (1 Kr) y yXKOBBIX HEMHOTO MEHBIIE, YeM y sile-
pHL (KaK OMMCAHO BHIIE), H 4TO Y yRABOB HHTEHCHUBHOCTH MeTafo-
JAM3Ma Ha eJHHEHLY MacChl MEHbIlle NOJOBHHBI 3TOH BeJHYHHBI L%
yixeil. [TokaszaTens cremeHH (T. €. HaK/AOH JHHHH PeTpeccuH) y obe-
HX rpynn GJU30K K €AHHHIE. JTO 03HAYAeT, YTO ¥ AAHHBIX 3ME&H HH-
TEHCHBHOCTE MeTafo/H3Ma NPONOPUHOHANbHA Macce Testa, ITH UHP-
PH SHAUHTENLHO OTJAHYANTCI OT TOr0, 4TO Mpl BHUASIM B ApPYTHX
Ipynnax I03BOHOYHHX,

Jlio6onsiTHOEe 06CTOSITENLCTBO OOHAPYKHNOCH, KOraa GHIH 06b-
enHHeHbl NAHEBIE JJS HCCAEAGBAHHLEX 3Mell BCeX pAasMepPOB M3
STHX AByX rpynn. B stom cayuae (puc. 6.7) HaxNOH JHHHH perpec-
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Puc, 6.7. HuteHcHBHOCTD MeTaBoAHaMa, HaMepenHasa npu 20°C y 50 skieMnusapoa
TponuyeckHx 3Mmefl, YepHe xpyxkxn — Boidae (16 sksemnnapos); Oensle KPyiE+
wi — Colubridae (34 sxzemnaapa). (Hz Galvdo et al., 1965}

cHH oOxasajcs pasuerM 0,86, T. e, RuXe, yem B mMioGoft H3 obeux
rpynn 1o oTaenbiocTH. [IpHuHHA 5TOrO BHAHA W3 PUCYHKA, ¥ KaxX-
DOH M3 ABYX TIpYyIn HakJOH rpa)Hka OTHOCHTENBHO KPYTOH, HO,
NOCKOJbKY AaHHEHE AJS YAABOB PAcNOAaraioTCR B NIPaBOH CTOPOHE
rpaddHKa H OTHOCUTEJNBHO HHIKE, UeM 3TH HaHHHe HJAS YXKOBHX,
y 0o0BeIHHERHOH JHHHU perpeccHH HaK/AoH Gyaer MeHblle, yem Ha-
KJOH Jfl KaXAOH W3 ABYX TPYNN MO OTAENABHOCTH.

Takelt xe pesynerar fpy o6belHHEHHH OoMaBIIOTO PALa HAaH-
HEX MB HaGAKIalHd Ha NTHHAX, TOABKO B RaHHOM ¢jiydae addekr
Boipaxen Gojee pesko. Takum oOpaszoM, ocTalack HepelIeHHOH
JHMJAEMMA — NPABHABHO JIE pa3feldTh 9TH TPYNNH HJAH HaiZo pac-
CcMaTpHBaTh IIX BMeECTe, Kak «Bce 3Men»? [oroBoro orsera moka
HeT, B xamaoMm cnyuae MBI CTpPOro pasTpaHHYWIM MaTepuan, He-
FIONB3YEMEIT AIS PACUETOB, W KaXKAas JHUHHA perpecciy mocTpoeHa
MaTeMaTHUECKH NpaBRJAbHO. Ho Koraa peus 3aXoAHT 06 HHTeprpe-
TaiHE HX OHOJNOTAUYECKOrO CMEICAZ, 3TA AMJIeMMa pellizercs He Tak
npocTo,

Beanuyua Rak/OHA JMHKE perpeccHH MeTaboaHsMa JJaR 3mel
3aBHCHT OT TOro, Kak paccMaTpuBaTh cofpaHuyle HAdopManuio,
H 3T0 YBeAHUMBAET TPYAHOCTH HPH OKOHYATEJIBHEOH TPaKTOBKe
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CMBEICIa HakjgoHa, [laHHele ['albBao, KOTOphie  MOKAa3BBAIOT, 4TO
HaK/JOH JHHUY DEerpeccHM And yXKeil H yZaBOB OJNH30K K eHHHIE,
OBLIH HCMOABL3OBAHH B aHanuze Hdmuena {Dmiel, 1972); sTor asTop
nonyuna cosceM Apyrof Hagaor: 0,6. IlpuBesennwfi npuMep Bechb-
Ma HarJsfed — HakJAOH npuMepHo pased 1,0 npu HeclleoBaHHM Me-
6oAbIIOH TOMOTeHHOR TPYNNE C OTHOCHTEABHO Y3KHMH Da3sMepHH-
MH TPaHHHAMH, ecJiH Ke ofBedHHAeTcR: o0WUPHHA MaTtepuan ¢
PasABHHYTHIMH pasMepHBEIMH TDaHHIAMH, TC HaKJOH OKa3biBaeTCs
apyruM. IToao6HBIX npuMepoB MHOro, ocoGeHHO cpeAH rpynn Oec-
MO3BOHOYHKIX, W CMEICH, KOTOPHH HCCAeAOBaTeNb RPHAZET pe3yib-
TATaM, 34BHCHT OT HHAMBHAYAALHON TOYKH 3peHHA Ha BHOOp 0asm
IJ151 pacyeTos,

AMbHGHH 1 pribbI

Bruio TpyAHO mOAYYHTH NpHEMJAEMBI HAKAOH JHHHH pPETPECCHU
AJd COOTHOWIEHHS MeTalOJH3Ma H Pa3MepoB Teda y penTuauil.
M ¢ TaxuMu xe TpYOHOCTAMH Mbl BCTDEYAEMCS NpH Pacyere JUHUH
perpeccud MeTaG0AU3Ma Jif APYTHX BOAHBIX TO3BOHOUHEIX: AM-
GubHf u pEO,

Hurencusnocts MetaboausMa XOMOAHOKPOBHBIX BOJHHX JKHBOT-
HhIX 32BHCHT HE TOJBKO OT TeMIePaTypPbl H APYIHX H3BECTHBIX HAM
nepeMeHHBIX, HO H OT NOCTYIJIEHHS B OpPraHH3M KHcaopofia, 3713
roOaBoyHasi MepeMeHHas Heaet onpeiesieHHe <CTAHAAPTHOrO» Me-
tafoansMa noxod ewe Gonee TPyAHBIM, YeM Y HA3EMHHIX NMO3BOHOY-
HEIX, KOTOPE€ ZHIIAT BO3LYXOM C NOCTOAHHHM COAEpaHHEM KHC-
Jdopoza. [ToaroMy TouHOe onpeneneHHe HAKJIOHA JMWHHHA perpeccHu
Yy BOOHHIX MHBOTHEIX OKa3HIBAGTCS MEHEe HAJAEXKHBIM, YeM y BEIC-
IIHX NO3BOHOYHLIX.

Xaryucon u ap. (Hutchison et al., 1968} nccaepoBanu Gecxso-
CThIX aMmpubuil (aarymex u xab), y ABaAUATH BHAOB KOTODHIX
5TH aBTOPhl HM3YUAJH JIErOUHHEN H KOXHHH rasooGmen, B kauect-
Be OXZHOH H3 MepeMeRHHIX OHH BHOpanu TemMmepaTypy M cofHpann
J2HHEE TIPH ee 3HaueHusx ot 5 Ao 25°C, Hakion AuHHH perpeccHi
MeTaGoJH3Ma B 3aBHCHMOCTH OT MAaccHl Tesa IpH 3TOM BapeHpoRan
or 0,59 mo 0,94; cpexznee apudMeTHuecKOoe 3HaUueHHe TOKa3zaTend
6eno pasuo 0,71,

XBocTarux amgubuifi (canamanzp) ucciaegoran ¥aou (Ultsch,
1974)}. B sroM cayyae OblMH H3Y4eRbl TONMBKO TPH BHAZ, NpHYEM
pa3Meprl oaHoro H3 Bux, Siren lacertinag, Bapbupoeanu ot 0,36 no
1310 r. 3ra pasruua Gosee yem B 3000 pas ofecmeunBana nocTa-
'TOYHYIO TOUROCTR pacueTa RoKa3aTeld CTeneHH, KOTOPHIH oKasas-
cf paBrelM 0,66, B cymHoCTH, 3TO NOJAHAd NPONOPIHOHAALHOCTR
IJIOIaAH NOBepXHOCTH Tena. M AeficTBHTeNbHO, Y NOMy4eHHOH s
8THX 3KHBOTHBEIX JIHHHH PerpecCHH NMOBEPXHOCTH B 3aBHCHUMOCTH 01
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Maccel Teda HakjaAoH 0ol pasen 0,60 (co anauennem k=10,5).
Ypasuenne perpeccun na Merabonnsma npu 25 °C umeno caeay-
HUiHA BHAI:

P =0,79M,%% (kkan-cyTl u KI),

Ha ocroBe aTofi wudOpMauUKKE MBI MOMKEM CAENaTh, MO-BHAKMO~
My, Takofl BeBOA: y ampubufi Ha rpadrke 3aBACHMOCTH HHTEHCHB~
HOCTH MeTa(oaAH3Ma OT pa3MepOoB Teda, IOCTPOSHHOM B JIoTapHMH-
YecKOM MaclITale, HAKJIOH HE CHIABHO OTAHYAETCH OT NOJYyYUeHHOro:
AN BEICMIMX NOSBOHOUHEIX. Byner an nakjon 6auxe K 0,67 (npo-
NOpIOHOHAMNBLHLIM MOBepXHOCTH) HAH K 0,75 (kKak y MJIEKONHTAam-
IIHX H NTHU)} — €Ka3aTk TpyAHO, OLHAKO MOMKHO YTBepiAaTh BOOJI-
HE QNpEeAEJSHHO, UTO 3Ta 33aBUCHMOCTb BCEria OTJHuAeTCd OT Npo-
NOPUHOHAJBHOCTH BeJHYHHe Tena (HakaoH=1,0).

Uto ke xacaercs pHIO, TO 3IeCh ellle TPyAHee ONPeAeTHTb 06-
WM HAKIGH NHHUH perpeccHH IAs 3aBHCHMOCTH HHTEHCHBHOCTH
MerafoaH3Ma OT pasMepoB Tela. 3Aeck, KOHEUHO, MBI BCTpeuaeM
Te e TPYAHOCTH, 4TO H ¥ IOPYIHX XGJIONHOKPOBHBEIX JKHBOTHHIX:
TeMIepaTypa W TeMilepaTypHas ajanTalif KOHKPETHOro KHBOTHO-
ro, coZep:kKaHHe KHCJAOPOAA B BOJe, MUTAHME H YNUTAHHOCTh, OCBe-
WleHHe H T. 1. K nmapameTpy OCBellleHHOCTH MHE HOJIMKHBl JOGaBHTb-
TaXiKe H CYTOUHBIH UMKJI (ANHHY AHA), KOTOPHIH OKa3blBAeT TAy-
6okoe BJIUAHKE Ha MHOTHe (DH3HOJOTHYecKHe nokasatead. Heyau--
BHTEAbHO, YTO D&a3HBEIe ABTOPH MOJAYHAOT pa3nble M mopoil mpo-
THBOMOJIOXHEIE pesyibTaTel. CielyeT TakXKe HaNOMHHTB, 4TO B HO-
NOJHeHHe K MHOMeCTBY APYTHX INPHYHH JAXA pa3HOMJIacuii, BO3-
MOXKHO, CYLISCTBYKOT NefiCTBHTENbHEE pAa3JHUHA MEXAY BHAAMI:
HIH Aa2XKe DOABHAAMH H JIOKAJABHHMH pacaMH GIHHX U TeX e BH-
JoB.

PeayirTaToM BCEX 3THX OGCTOATENBLCTB ABJAETCH HEONpelefeH-
HOCTB, KOTOPAs B HacTOALee BPeMs He TMO3BOJSET NPOBECTH ¥ PHG:
TOYHBIA #HAJH3 3aBUCHMOCTH WHTEHCHBHOCTH MeTaosH3Ma OT pas-
MEepoB Tela,

Ha ofmyo xkapThHY NOMHMO MHOMKECTBA APYTHX G aKTOpoB
BJHACT H aKTHBHOCTh JKHBOTHEIX. Tax, ¥y aMepPHKaHCKOrO TroJblia
(Salvelinus fontinalis) npu temmepatypax ot 5 mo 20°C uHakaoH
A8 «cTanpapTHOro» MeraloNH3Ma oKazadcd paeanlM ot 0,80 1o
0,86, Torpa xar y jaBurasuieficst peifsl HakaoH Mensanaca ot 0,75 no.
0,94, npaueM caMmil KPyTO#l HaKJOH OHJI NDPH CaMBIX HH3KHX TeM-
nepatypax (Job, 1955}, IosonbHO oBWMpHEI 0630p AHTEPATYDH
caenan $pai (Fry, 1957), a ¥asu (Ultsch, 1973) no6asua k arto-
MY CHMCKY OTHOCHTENBHO HeflaBHue nyfnukauuu. [loaToMy Mo He
OyleM Ha cTpauuuax Hamell KHUTH NPUBOAHTH IONOJHHTEJNbHHE
TpUMEpPHl, OAHAKC BePHEMCH K DTOMY BOIPOCY B NOCASAVIGUHX Ta~
Bax. B nBx Mu ofcyaum npoGrneMy MaciitaGHBIX H3MeHeHHH AWXa~

§ ([Uxpar-Hueasces
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TeJbHHIX OPraHOB, MOCKOJIBKY B JHTepaType HMeeTcs GoJbluoe Ko-
JIHUECTBO MHPOPMAallH, Kacawolleficd H3MeHeHHs pa3MepoB Xabp y
pul6 B ¢BA3H ¢ WX MOTPeGHOCTLIO B KUCJOPOAL.

BecnozsoHoyHble

YTo xacaeTcAa OeCHO3BOHOURBIX IKHBOTHHX, TC 3JeCh JaxKe elle
TPyAHee NONYYHTL HeTKyio KapThHy. [lpemne Bcero xaKerca He-
©OG0CHOBAHHEIM OXMZATh, UTO ¥ TAKHX PasHHX KHBOTHBIX, KaK CH-
AfAYHe KHUIeUHCNOJO0CTHEIE (HANpUMep, MOpCKHE aHeMOHB) H upes-
priyafiHC aKTHBHHE paKooOpasHble (HAampHMep, INIaBAaWIUHe Kpa-
Gbl), MHTEHCHBHOCTH MeTaGonuama OyZeT OAMHaKOBOH. DBryrtpu
TPYNR CXOZHBEIX MHBOTHBIX, Oco0eHHO ecqH BoiOopKa orpaHHueHa
OJHHM pPOJAOM HJH BHAOM, MBI MOXeM MNOJAYUHTh GoOJiee 3HAUHMYIO
#HPOPMALHK O 3aBHCHMOCTH MeTafONH3Ma OT pasMepoB.

Kanf4

104 |~

10—3 |-
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Macca Tena

Puc, 6.8. 3aBHCHMOCTE HHTENCHBHOCTH MeTaG0/H3IMa OT Maccel Teia RO SaHHLM
pasumx asTopos (npm 20°C). Jawnue g OTASABHHX PYIN MOARHAOTEPMAHX
JKUBOTHEIX CPABHHBAIOTCA CO CTRHAZPTHEIMH ARHHHMH AN MOfKHIOTEPMHHX A-
BOTHHX B nenoM (voveqras amuns), {Hz Hemmingsen, 1960.)
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3Hech He MeCTO MPHBOAHTb OrPOMHOE KOJHUECTBO AARHBLIX, pas-
OpocaHHBX B auTepatype. OnuH Tako#l mepeueHb AAHHHIX 00 HH-
TEHCHBHOCTH MerTab0Mn3Ma M HAKAOHAX JIHHHW perpeccHH B 34BH-
CHMOCTH OT pasMepoB Teja y moutn 200 Gecnosporounnix (Alt-
man, Dittmer, 1968} oueHbs xOpolIO NOKA3HBAET, HACKOJBKO HEOH-
HOPOOHEl pe3yabTaThl. YMOMHHaeMEe HaKAOHBL BAPbHPYHOT (e3 Ka-
KOro-nHGO 3aMeTHOTO TOpsAKa OT BeJHUHH, MeHbinux deM (0,67, ac
Gonsuinx uem 1,0.

Ta e TeMa Oblia OCBellleHa B HeCKOABKHX WIHPOKHX H KOMIe-
TeHTHEX 0030pax, TakuX, Kak paboTel XeMMuHrceHa (Hemmingsen,
1950, 1960} u Llofirena (Zeuthen, 1947, 1953). llofiten sHec mo-
cTOfiHEil BKiAaA B paspaloTKy 3ToH TeMB He TOALKG 0030poM
GONLIIOrO JHUTEPATYPHOrO MATEpHana, HO M BHCOKOKAUECTBEHHEIMH
IKCMEPUMEHTAJNDHEIMH HCCASAOBAHHAMH, KOTOpHE BKAOUAJAH Ha-
Gawonesnd Ha OOJABLIOM UYHCTe OYeHb MeJKHX OpPraHHu3MOB, BIVIOTh
A0 MHKpOcKOmMueckux. Ilpe MoHOTpadHu XeMMUHICeHa, BO3MOMKHO,
npenctaBiafT cobolt BauboNee MOHYMeHTadbHBIH 0030p npobneM,
CBA3aHHBIX ¢ H3YYCHHEM 3aBHCHMOCTH MEXKIY HHTEKCHBHOCTBIO Me—
TaGoau3Ma W pa3MepaMH Tesa; eCTecTBeHHO, UTO 3TH 0630PH BKIIO-
qaT THIATeNAbEBH aBanus K AaHHuX [lofirena,

XeMMHHTCEH OTMEuaeT, YTO XOTH JHUIb HEMHOTHE OTAEJIBHEIE JIH-
HUH perpeccuk nmeoT BawiaoH 0,75, Bce 66/pliaf 1acTh <KOPOTKO-
AMANA30EEBIXY OTKIORAIILHXCS JHHHI pazMeliaeTcsl Ha rpadHke
GJIU3KO K «CTAHIADPTHOH JUHHH», HMeloed HakAoH 0,70 H oXBaTH-
Balolell ropasfo OoJee IHPOKKI OHana3oH pa3MepoB Texa (pHc,
6.8). Cornacuo Xemmurrceny (Hemmingsen, 1960, c. 33), sto¥
¢dakT NMOKa3bIBAaeT, UTO AAHHAA CTAHAAPTHAN JHHUA MOMKET NpPeA-
CTaBAfITH Becb PAJ NOHKHIOTEPMHEIX, HJH XOJOZHOKPOBHHIX, KH-
BOTHHIX, [IpuHaTHe obmero HakaoHa 0,75, Kak npegaarad XeMMuH-
rced, mMoxer ObITh OMPABIAHO, eClH TOJABKO MB OyAeM NIOMHHTE,
9TO CYUleCTBYeT BePOATHOCTh 3HAUHTENBHEIX OTKAOHeHHH, B ya-
KHX CpaHHIAX DP&a3MepoB NOZOOHHX 3KMBOTHHX OAHOTO POAA HAN
BHAA HAKAOH MOKET OKa3aThCs COBCEM APYTHM,

B ractosliee BpeMa unbopMauuio o MerafoanzMe y Gecnozso-
HOYHBIX HEeJerKo AHaJH3HPOBaTh B CBeTe MacWITaOHBIX TPHHIEMIIOB,
ITostomy cefiyac Mbl BepheMcss K Ooyiee NMOAPOOHOMY OOCYIKASHHI®
TENJAOKPOBHEIX MO3BOHOUHBIX — NITHIL H MJASKOMHTAWIOHX, ¥ KOTO-
pHX MerTalonusM Oonee crafHieH W ¥ KOTOPHIX ero BEIHUHHY B [0~
Koe MOZKHO YCTaHOBHTE € JOCTATOYHOH TOYHOCTBIO.

6t



7. TenaokpoBHble NO3BOHOYHLIE

B uem cMEBICH YPABHEHHA perpeccHH
meraboanzma?

BepueMcsa K TenOKpPOBHEIM NMO3BOHOUHEIM — OTHUAM H MJEKOMHTZ-
oM. Mel yKe BMAENH, UTO Y HHX SMIHDHUECKHE COOTHOUIEHE:
MeX1y MHTeHCHBHOCThIO MeTabonH3Ma H pasMepaMu Tela ycTaHOB-
JeHbl ¢ ropasfo Godbliell ONpeAeNeHHOCTBIO, YeM Y XOJOAHOKDOB-
HEIX TO3BOHOYHHX B §eCIO3BOHOYHEX, H NPHYKHZ 3TOrO, HECOMHEH-
HO, CBA33aHA C HX OTHOCMTENHHO NOCTOSHHOH TeMIeparypod Teja.
Yro6ul MOHATE NPAaBUABHEIN XapakTep cBsisefl ¢ pasMepaMu Tena,
HaM HYXHO paccMOTpeThb Te TPYIIH, KOTOpPHE H3y4eH:l Jyylle Bee-
T0, X0Ta 6H ¢ (PH3HOJOIHYECKON TOUKH 3peHHd,

Temnepatypa Teaa

TIpexne Bcero roMeoctas MeTaloaMaMa Y TeNOKPOBHEIX MMO3BOHOY-
HEIX, HECOMHEHHO, CBA3AaH € KX OTHOCHTENbHC NOCTOAHHOH TeMne-
paTtypoll Tena, B mamHOM caydae 370 HCKAOYaeT ee H3 YHCHAa me-
PeMeHHBIX; Y XOJOIHOKPOBHBIX MHBOTHBIX TeMmeparypa 06ycJoB-
JIEBaeT HEHCYUCTAUMEIE TPYAHOCTH B TOYHOM ONpelleAeHHH HHTeH-
CHBHOCTH MeTa00/H3Ma Kak IJA KOPOTKOro, Tak H s AJHHHOTO
OTPE3KOB BpeMeHM (T. e. KaK pe3Koro AeHcTBHS H3MEHEHH TeM-
nepaTypH, Tak U AONTOCDOYHON AKKAAMATHZALUNH).

Hackoabko xe mocTosHHA TeMmepaTypa Tefia ¥y NTHIO H MJe-
KonuTatolux? 3alydeM Ha BpeMs 0 He(GOJBUIOM YHCAE MJIEKOIH-
TaOLLHX H €lIe MeHbilleM YHCJAR NTHI, KOTOPEE B NEepHOI OlemeHe-
HHA HAH 3HMHeH COAYKH MOTYT MepPeHOCHTb 3JHAYHTENBHOE IOHH-
MEeHHE TeMIeparypnl Tena. 3Aech Mbl PACCMOTPHM  HOPMAALHYIO
HJIH OGHYHYIO TEMIIEpaTypy Tena aKTHBHBIX JKHBOTHBIX,

OznuHakeBa JH TeMOepaTypa TeJa Y MEJKHX H KpPYIDHBIX MJje-
KOMHTAIOUIEX, HAH TeMIlepaTypa Teda MJCKOMHTAIOUX CBA3aHa ¢
HX pasmMepaMu? 3JTOT BOMNPOC pPAccMOTPeH B patore MoppHcoHa H
Pafizepa (Morrison, Ryser, 1952}, xoTopee mpoaHalK3uPOBAJH
onyGAHKOBAHHEIE MAaTepHAaNbl, HONGJNHHB HX 3HAYHTENLHHM KOJH-
yecTBOM COOCTBeHHEIX HabJodeHHH, 0COOEHHO HA MENKHX KHBOT-
HEX. OHU pazfle/IuAl KUBOTHHIX HA pasMepHLIe FPYMIH, HaopuMep
or 1 o 10r, or 10 g0 100 r u 1. . I'paRKusl TeMmepaTyp H
cpeflHKe 3HAUeHU#A, npHBefeHHEe B Taba, 7.1, He MOKa3HBAKT OT-
YeTJHBOH B3aMMOCBA3M KMH OueBHAHOH TeHAEHUHUH K CBA3H C pade
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MepaMu. [panHub TeMuepaTyp AN BceX [PYNN 3aKAIOYEHBl OpH-
mepHo Mexay 36 B 40 °C ¢ ofliuM cpelHUM 3HaueHHEM, G/IH3KHM K
38°C.

Ta6anua 7.1. TeMoepaTypw Tena NNALEHTAPHHX MASKOINTAILEX ¢ PA3HHMH Daz-
mepamy Teaa (Morrison, Ryser, 1952)

Temnepatypa Tena, °C

Macca Tenma, Kr HHeno BEAOE
THARELE CpenHAA
0,001—0,01 2 37,8—-38,0 37,9
0,01—0,1 11 35,8-—40,4 37,8
6,1—1,0 12 35,8—39,5 37,8
£,0—-10 17 36,4—39,5 38,0
10—100 ] 36,0—398,5 37,9
100—1000 6 36,4—39,5 37,8
1000—10 000 2 35,9—36,1 36,0
10 000100 00O 4 36,5—37,5 37,1

OkKa3sbiBalOT MU KAKMaTHYECKHE YCJAOBHA BAHSIHME Ha TeMHepa-
TYypy Tela ¥HBOTHEIX B TOM CMBIC/IE, 4TO ¥ APKTHYECKHX H TPONH-
YecKHMX MJASKONHTAIOIUX TeMneparypa pasanyHar Martepuan, co-
Opauumi Hpsunrom u Kporom {(Irving, Krog, 1954), He BHIABHA
KAKHX-AHO0 3HAYHTENBHBIX pasanuyuil. Cpeandas TemmepaTypa Teda
y 19 apkrHuecKHX H cybapKTHUECKHX MJEKONHTAKIIHX B YCJAOBHAX
noxod Oumna 38,3 °C, HesHauWTeJBHO, HO MOCTOBEPHO BHIIE ¢pex-
HHX JaHHBIX, IPEACTABJIEHHHX MOppHCOHOM,

Temuepatypy Tesa NTHI H3MEPAAH MHOTHE HCCAEL0BATeNH; RO-
JiydeHHEIE HMH JaHHBE CBeJeHH B OGILHpHEIE TaGAWUH H ony&an-
koBaHbl. OQCHOBHIBAfCh HA 3ITHX JAHHHX, MOXHO CKa3aTh, YTO TeM-
nepatypa Tesla y MeJKHX NTHL OOBIYHO BHINE, 4€M Y KPYIHEHIX,
QIHAKO Taroe YTBepKJeHHe Hellb3fl NPHHATH e3 HeKOTOPBIX OrOBO-
pok. Bo MHOIMX ciyyasx TeMmmepaTypy Teda y MeENKHUX NTHI] H3Me-
PANH PTYTHHM TEPMOMETPOM, HO HHTEHCHBHOCTh MeTabo/u3Ma ¥y
MEJKHX ITHI, T2K BBEICOKA, UTO TeMIepaTypa Teda MOXKeT NMOJHAThCA
Ha OJHWH-IBA rpajyca B TeueHHe MHUHYTH. Jlaxe ecau CHOKOHHO
CHASANIYIO ANTHIY GEBICTPO BHIHYTh H3 KJAETKHM H H3MEDHTh Temmepa-
TYPY ¢ NOMOLIEI0 TePMOMETpa HJHK JaTiHKa, TO TeMIepatypa yiep-
IUBAEMOrO B PYKax JKHBOTHOFQ MOXET JEerko NOBEICHTLCS AD TOTO,
KaK CHHMyT [OKa3aHus TepMoMeTpa, TOUHOCTH TaKHX H3MepeHHH,
KOHEYHO, BeCEMA COMHHUTENBHA,

HeofxoauMo TakiKe NPHHATE BO BHUMAaHHe, YTO HOPMAJbHEIE
JHeBHBlE KoJ1ebaHMd TeMmIlepaTyphl TeJa Y HTHI COCTABAAIT OKOJAO
ABYX rpaAycoB. YKazaHHele coobpaxenust zacrasuad Koagepa u
Kunra (Calder, King, 1974) nepecmoTpers onyGaHKOBaHHEIE paHee
JaHHble, DTH aBTOPH NPHLAH K BHBOAY, 4YTO TeMHOepaTypa Tena,



86 Fnaea 7

H3MepeHHas ¥ NTHUH B NOKOE ¢ MHHHMAAbHBIMH €r0 HApPYUIEHHAMH,
BHAHMO, He 3aBHCHT OT pasMepoB Teaa. HailgeHHoe UMH cpefHee
aHauenne cocrasnano 4031,5°C, uyto noutd Ha 2 °C BHIe 0GHYHO
TeMIIEPATYPHL Tella Y MAeKOTHTAIIIHX.

MHe He u3BecTHH HeuepnoiBaloIHe pafoTH, B KOTOPHX OhiiH
651 cofpaHBl DaHHBIE O TeMOepaType Tejla ¥y «NPHMHUTHBHBIX» MJe-
Konutawmux. Ilpefcrasnsercsd BepOSTHEIM, WTO Y CyMYaThHIX TeM-
nepatypa Tena paBHa npEMepHo 36 °C, T. e. Ha 2°C HuXe, ueM y
NJAaLeHTAPHHX MJACKONHTAKWHX. TeMmepaTypy Teaa y CyMuYaThX
uzyyanu Hoycon u Xaafiept (Dawson, Hulbert, 1970) u Maxmua-
Jgen # Hencon (MacMillen, Nelson, 1969). ITo paneniM nepBhIX 2B-
TOPOB TEMMNEpPATYPA TEAA COCTABAAET OKo0 36 °C MiH HEeMEOro Hu-
¥e; N0 AaHHHIM BTOPBHIX (TONBKO AJ XMIUHBIX CYyMYaThIX) — TeM-
nepartypa Ganxe k 37 °C., ¥ cyMuarsx He ofHapyXKeHO OTUETJIHBEIX
TeHJEHUHHA K CBA3W TEMIEpaTypH ¢ pasMepaMHy Tena: ¥ HeKOTOpHIX
caMbIX MeJKHX MKUBOTHBLIX TeMIlepatypa Tesla HHXE, ueM y cpef-
HHX, HO Yy APYTHX MeJKHX BHACB TeMmepaTypa HeCKOJIbKC BHIMIE,
YeM y cpedHHX.

Camble NMpHMHTEBHBIE H3 JKHBYHIHX cefyac MJEKOMHTIIOWIHX —
3TO AfUeKkNaAyliHe OAHOHDOXCAHBKE, TPEACTABJACHHBIE NOKPHITOR
urnamu exufde# (Tachyglossus) u yrkonocoM (Ornithorhynchus).
¥ 5THX MHBOTHERIX HOpPMaJLHad TEMIIEpaTypa Tesla AepIKHTCH Ha
ypoeHe 30—31°C. 3T0 He 3HawMT, YTC HX TEPMOperyifaldsa B Ka-
KOil OB TO HM OHLI0 CTENEHH NPUMHTHBHA WJH 4YTO OHH IpejcTaB-
Aq10T coboft HeuTo cpenaHee Mexxay 6OoJiee BHCOKOOPraHHW30BaHHBI-
MH TENJIOKPOBHEIMH MJGKONHTAKIUMH H XOJOAHOKPOBHHIMH HH3-
IIEMH No3BOHOUHEIMH, HanpoTus, Kak exuaHa, Tak # yTKOHOC npe-
KpacHO Pery/aHpyioT TeMIEPaTypy Tela H MOTyT NOAJLepXKHBATh ee
Ha TOYTH NOCTOSHHOM YpPOBHe, ZaXXe KOT/AA BHEIIHSs TEMIepaTypa
onyckaercs A0 MuHycomol (Schmidt-Nielsen et al.,, 1966).Bstom
OTHOLIEHHH OHH OTHIOAP HE «IIPHMHTHBHBI», XOTH HX YCTOHUHBOCTH
K BEHICOKHM TeMIlepaTypaM OrpaHHueHa.

Tloapoas wror, MOXKHO CKa3aTh, UTO KaXAaasd Gonplllad Tpynna
BHICIIHX IIO3BOHOYHBIX, OUCBHAHO, XapaxTepH3yercad cBoell cofeT-
BeHHOH TeMieparypolk Telia B NOKee, Kodefawomelica B npejenax
=+1°C uay oxono »toro; y mrHn »Te 40°C, v NAaleHTapHEX MJe-
KonuTalomux — 38 °C, y cyMuarex — 36 °C, y OAHONDPOXOAHLIX —
30°C. Xota Ana pasHEIX TpyNH 3TH [OKa3aTeJd  pasziHualorcd,
BHYTPH Ka)XCA0H TPYNNH TeMIepaTypa Tejda B MOKOE AOBOJBHO 1O-
CTOfHHA H HHKaK He CBA3aHa C pasMepaMH Tena, ¥ MeJKHX H
KPYTHGBIX MJISKOMHTAIOMWMX B LeA0M TeMNepaTypa Tena QLHHAKOBA.

TpaBH/IC NOBEPXHOCTH

Ecnu TeMnepaTypa Tesla y MeJNKHX M KDYINHEIX MJIEKOMHTAIOLWIHX
OJHHAKOBA, TG NOYEMy 3Ke TOTAa OTHOCHTAbHZA TemNONpOoAyKUUSA
Y MeAKHX MAeKONHTaliuX Buie? OTBET XOPOIO H3BECTEH BCEM
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HUOAOTaM: ¥ HefORbLUIOrO KHBGTHOTO OTHOCHTENBHO €ro MacCh
GOABIIE NOBEPXHOCTh Teaa. [loTepu Temna mpoHCXONAT dYepes no-
BepXHOCTh, M AJAA TOro uToOH He CHH3HNAch TeMmnepaTypa Tena,
2KHBOTHOE JOJKHO MPOH3BOAHTEL TENJO CO CKOPOCTHIO, paBHOH CKO-
POCTH €70 OTEPH.

JTO MpoeTOoe COOTHCOUIEHKe OBC XOPOLIO NMOHATO YKe B Haua-
Jie npountoro Bexa. B 1839 r. mpogeccop matematHxn Cappyc u
JoKTOp Mexuuuuul PsMo u3 Crpacbypra Hanucajdn Ha 3Ty TeMy
AOKNaj #H 3auuTaan ero B Mejununckoll Kopoaesckoil akajeMun
8 Ilapuxe. OHH MOAYEDKHYJU, YTO NOTEPH TEIJAa Y TENJIOKPOBHOTO
JKHBOTHOTO OOJKHB GHITH NPUMEpHO OPONOPUHKOHANBHEI €ro CBO-
BoaHOl TIOBEPXHOCTH, 2 NOCKOABKY Yy HeGOMLLIOrO KHBOTHOIO MD-
BEPXHOCTb TeJla OTHOCHTE/IbHO QoJibliie, ¥ Hero AO/MKHa ObITh H OT-
HOCHTE/MbHO BHIIE TCAMONPOAYKUHA, YTOOH KOMINEHCHPOBATh NOTEPH
Tensa.

IT0 paccykpeHHe NPeACTABMASETCH BeCkMa OCHOBATeJbHBIM, H
ono Obio apuHsTe Beprmanom (Bergmann, 1847), koropuiit chop-
MYJHPOBaJl XOPOWIQ H3BECTHOE MPaBHA0, HOCAILEee TelepPh ero UM4.
370 NPaBHIO IVIACHT, UTO Y TEJOKPOBHHIX JKHUBOTHEIX, OOHTAOUIHX
B GoJjlee XOJOAHOM KJANMaTe, Pa3Mepu Tena GoJblle {T. €. ¥y HAX OT-
HOCUTeNBHO MEeHblUe BHEIWIHAA NOBEPXHOCTb), UeM Y POACTBEHHHX
UM BHAOB, OOUTAIOMHX B GoJdee TenjoM xanmate. BepHocTe sToro
IpaBuNa nojBeprafack COMHEHHAM H BHI3bIBaJla MHOMXECTEO CHOPOB.

IlepBylo 3KCAEPHMEHTANBHYI0 MPOBEPKY COOTHOIIGHMS MeXAY
TeRNONPOAYKIHEH H DJAOMAAbI0 NOBEPXHOCTH Teia npopei PyOHep
CBHIle cTa JeT Hazaa (Rubner, 1883). On uayuana TennonpoayKuHIO
(MamepAeMyl0 0 NOTpebieHHIO KHCJAOPOAa} y colak pasHHX pas-
MEPOB H YCTAHOBHJ, 4TO 4YeM MeHblile cobaka, TeMm BHIIE y Hee Ted-
JonpoRyKuMsa Ha 1 kr maccs Teaa (Taba. 7.2). Oanako, ecaH
TeNSONPOAYKUHUIO MEPECUHTATE HA NJIOLLAAbL NOBEpXUOCTH Teda {mo-
CReflHAS KOAQNKA), COOTHOWEeHHe MeXAy TenlonpolLyklkeil u mo-
BEPXHOCTBIO TeJa Y co0aK MOJyvaeTCq NOYTH NOCTONHHLIM, Py6uep
cunTai oOHapyXeHHHe (AKTH NOATBEPHKAEHHEM TOro OBCTOATEND-
cTBa, 4To o0pascBaHKe Temla «MOJOTHAHO» K HeoOXOAUMOCTH CO-
XpaHeHus ctaGHabHOll TeMnepaTypH, Tak KdK TelJo TepHeTca C
nosepxHocTH. OH yTBEPHKAAJ TAKKe, YTO TeMJIONPOAYKIHS HBHO 34-
BHCHT OT CTHMYJAILHM KOMHEIX PeleNnTopoB, KOTOPHE B CBOID OYe-
peib BeRCTBYIT Ha KAeTKH MeTaboJRYecKH akTHBHHX TkaHel, Cefl-
Yyac 3TH B3MIAJLL CUATAIOTCA OLIHOOUHBIMH,

Ha ocrope man#mx, nofyueHHEX PyGHepoM, «3aKOH NMOBEPXHO-
CTH» GBI NOBCEMECTHO NPHHAT, a MOBEPXHOCTh T CTadH LIMPOKO
HCOOAbL30BAThL IS pacueTa HHTEHCHBHOCTH MeTabonnsma, ocobenno
B KJMHHMYECKOH MemMiHHe, 3aKOH HOBEPXHOCTH OOGMAHUYHBG HpHBJIE-
KaTeNleH, HO 3TO He 3aKoH B GH3IHUECKOM CMEIC/E, TAKOH, HanpuMep,
KAK 34KOH TpaBHUTAlHH, ero Jgydlle Opl1o Obl HAa3BaTh <«IPABHIOM
{I0BePXHOCTH>,
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“Tabnuua 7.2. Camoe panHee HCCAENOBaEHE, B KOTOPOM H3yyand CBA3b HHTEHCHEB-
HOCTH MeTafoNH3IMa ¢ NAOLUIAALI NOBEPXHOCTH TeAa, a Ke ¢ ero maccoif, Gulao npo-
pemeHo Ha cofakax. XoTH WHTEHCHBHOCTh MeTAfONH3Ma Jaydile KOppeAHpoBala ¢
BeNHUHHO MOBEpPXHOCTH Tena, a We ¢ Maccofi, cefidac cTan0 sAcHO, 3ITO NAOWAIL
TOREPXHOCTH Tera CaMa 1o cefie He ONpefenseT ypoeenb Meraboamama, Tem He
MeHee NMACIIAAL MOBEPXKOCTH TeNd YCTAHABAHBAET OrPAHHYEHHA TOrO, UTO BO3MOMK-
HO ZA8 3A0poBoro xusotHoro (Rubner, 1883}

HETeHCABHOCTE MeTafonHIMa
Macca rena, I‘Iosepxnoc;rb OT:g;)];(?{}g:!?rlPo- I
Kt Tend, oM K Macce, cuifur HE eARHHLY ﬁa;ﬁ m!fe‘"px.m.
M2CCE, KKaa STH, KKAJ
{gr-cyr)-! {m2 cyr)=t
31,20 10750 344 35,68 1036
24,00 8805 366 40,91 1z
19,80 7500 379 45,87 1207
18,20 7662 421 46,20 1097
9,61 5286 550 65,16 1183
6,50 3724 573 66,07 11533
3,19 2423 726 88,07 1212

Moxer nun Gsirh, 4T00b TENJOKPOBHEIE MHBOTHEIE NOZUHHANUCH
ApaBHAY TOBEPXHOCTH (XOTS MBI B TAKOM cJhaydae AGNYCK2EM, 4YTO
HHTEHCHBHOCTL MeTafonH3Ma [pPH 5TOM JO/KHA OmITH CBA2aHA ©
pasMepamu Tesia noxasatenaem cremeHu 0,67, a He 0,75, kak 370
YCT2HOBJIGHO 118 MJAeKONHTAIOMWHX)? OAHAKC MKHBOTHHIE TeOMeTPH-
neckH He NOAOOHH, T. €. OHH He H3OMeTpHuecKHe, Ecyim HX OTHOCH-
TRJIbHaf NOBEPXHOCTD MEHAETCS ¢ H3IMEHEHHEM MaCChl H NOKasa-
Tesb CTENEHH mpH 3ToM He pased 0,67, To, mo-BHamMomy, merabo-
JuaM (TennOmpOAYKIUHA) 3aBHCHT elle H OT TOBEPXHOCTH TeJd.

[Taomans mopepxHocTH miapa ofbeMoM V paBHa 4,836 V057,
H 3T0 OTHOCHTCH K MIapy JIOOHX pa3Mepos B Jawfofl cucreme
eaunul  (cm? B cM® HAH KBaApaTHeH yT ©H RKyOSHuecKHi OHvT
H 7. A.). CxomnelM ofpazoM NJomMajib DOBepXHOCTH Jdiwoboro kyla
cBA3aHa ¢ ero ofweMom xak 6V%%7, Hna nwobulx APpyrux reomerph-
yecky TNOACOHEIX, KW HM3OMETPHUECKUX, TeJ MOKA3aTeNb CTelNeHH
Gymer TakuMm e, T. €. 0,67, U TONbKO OpPeAlIeCTBYIOIUA KO3dhdH-
IHeHT Oyaer MeHATbesl, HauMeHblIyI) BO3MOXKHYK ILIOHIAAb [10-
BePXHOCTH NPH AAHHOM OOBeMe HMeeTlap, H JalHe H3MeHeHHH
ero (hopMEl YBENHUAT Koap@ULHeHT H cAenanT ero §oJablle, yeM OH
6nin1 y wapa (4,836).

B c¢Bsan ¢ neenepopaHHAMU MeTalonuaMa W TemsaooOMeHa [Jo-
maaH TOBEPXHOCTH TeJa MKHMBOTHHX yAeadanoch GONBUIOE BHHMAHHE
H GBlJio OpemsioXeHo GOablioe YHCJAQ METOACB I ee H3MEepeHHH.
TIpaMue MeTO b H3MePEeHHs! CJIOXKHBI H IPOMO3AKH, [I03TOMY OHJIG
O ynoGHee paccYHTHIBATE IVICWLAAL NMOBEPXHOCTH, OCHOBHIBAACH Ha
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Gonee npoctom noaxene. M Takke mommiTkH OBIAH chenaHW MO0 MHH-
nuatuse Mu (Meeh), koTopuiil B 1879 r. NpeAnoJIOKHA, YTO IVIO-
Iaab NOBEPXHOCTH Teja MJAEKONHT2OMWEX (S) MOXHO BHIDasuTh
ypaeHenneM S=hkM.2/3,

Maccy tena M; nerxo onpedesHTh B3BeIIHBAHHEM, W eclH &
OKA3bLIBAETCH INOCTORAHHON, TO MHB MOXKeM JErko ONpeAeJHTb MJO-
IWans MOBEPXHOCTH JK0Oro MJAekONHTaKMlero. My namepun 16 ue-
JIOBEK, MOKPHBafg TeAO OZMH y4aCTOK 3a APYTHM KyCKaMp MHJJIH-
meTporoft 6ymarn, Ha ocHoBe 3THX H3MepeHHfl 0H MpHHAJ, 4TO AJA
yenoseka £=11,2.

Ony6nukoBaso MHOro paloT, MMeEWHIHX OTHOUIEHHE K 3MIHDH-
YECKOMY ONpPeAedeHHK 3HAUEHHA 2 DJIA JKHUBOTHEIX pasHEIX BHAOB.
ackonbko TouHEl 2TH onpemesnenns? CymiecTsyeT MHOr0 MeTOHOB
L8 onpefedeHHs IJIOHIaJH MoBepXHocTH. MoOXHO CHATH KOXKYy C
yOHTOro >KHBOTHOTO M M3MepUThb ee NMIOMAAb, HO KaK ysHaTh, Ha-
CKOJIbKO BHITAHYJAch 3Ta KOXa NpH CbheMKe? B Tene KHBOTHOIO
MOMKHO BBRUIEJHTS PAA HHMMHADOB H KOHYCOR, ONpefléfHp MJIOLAAb
kaxucoro. JKHBOTHOE MOIKHO NMOKPHTh GyMaroit ¥ noToM ompefelHTh
NIoMAans 3Tol OyMarn nmaHHMeTPHRYECKH HJH B3BelUHBaHKeM, Ilno-
mane TMOBEPXHOCTH KOPOBH ONDERENAJH, NOKPHIBAH € 4ePHHAAMH
€ BaJMKa, H NMOACYHTHBAMH 4Mca0 000POTOB BajdHka. 2To XOpoulo
IeJaTh Ha KPYNHOM JKHBOTHOM, HO TPYAHO Ha HeOOJBIUOM, TaxoM,
Kak Kpnica (Brody, Elting, 1926), npu stoM GeccMbicyelHo Tpefo-
BaTh BHICOKOH TouHocTH, Boiir (Voit, 1930) mBaxan usmepun xo-
Ky, CHATYIO ¢ KPOJHKOB, H OGHAPYMHJ, YTO PA3JAHYHA COCTABJAIOT
Menee 49%, mosTOMY OH nocyMTand, 4ro owWinbka MeHbme 2%,
Kaxnwii, KTo Aepxall B PyKax MATKYIO H JerKo pacTArHeaiollyloctd
HIKYPKY KpPOJAHKA, 3HAET, 4TO, MOTAHYB €¢ 4yTh (oJblIe HAH UYTh
MeHbllte, MOXKHO NOJAYYATE pasHuLy, B 10 pas GoJbliyo MaKcHMalb-
Hoit omrGknr Boifita.

Henerko onpengennts, K2KOH U3 METOAOB HAHAYYIUHA. B AaHHOM
CNyyae BaXHO TO, YTO OTHOCHTENbHO HeboJbllasd pasHulla B 3Haue-
una &, ckaxeMm 10 aam 20%, BeposTHO, He HMeeT ocOGEHHOro 3Ha-
uenud, B paforax pasHEIX aBTOPOBR BCTPEYANOTCA NPOTHBOPEUHS,
Lake Korga MCCAeAyeTcs ToNbKO ofuH sui, Hanpnmep, snaueHne £
nns nabopaTopHO#l KPHCH BapbHpyer, No AaHHEIM Pa3BHX aBTOPOS,
or 7,15 po 11,6, mpuuem sMnHpHYecKHe 3HaUeHHH 3TOH BeAHUHHE
konebaores B npefenax or 6,6 ao 13,0 (Altman, Dittmer, 1964,
¢. 121}, 1o AoNXKHO 03HAYATH, UTO ¥ ABYX PA3HEIX KpHIC OAHOH H
TOH e Macchl MJIOHIAiG NOBEPXHOCTH Tefla MOMeT DasAHUYAThCH
B nBa pasa!

Ecan #abop cranpapTHHX Talauu AeMOHCTPRPYET ABYKpaTHOE
paslHylie BEJAHYHHB £ AJAA OAHOTO-eHHCTBEHHOIO BHAA, MONET JH
MMeTh 3HaueHHe MeHblllee pasfiuyde y pasHbX suaos? OfparuMcsa
K Taéia, 7.3, rie NpHBedeHE 3HAUeHHA £ IOJAA LIMPOKOTO PHA& BHAOBR
003BOHOUHHX, Ecan npeHe(peus BeqHYHHAMH, KOTOPEIE OTKJOHAKT-
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Ta6nuna 7.3, 3nauennn npepnoxennoro Mu (Meeh) xosddmipenta & B ypabne-
na S=EM2% (S u M; B cMm? u r uam am? u K1), {Benedict, 1934.)

JKueotgoe k JKuBoTHOR .
Muis 9,0 Qfeabana 11,8
Kprica 9,1(9,13)4 | Jlennsen 10,4
Komxa 10,0 Huxobpas 10.8
Mopcrana cBHEKa 9,0 Lypok 9,3
Kpoaux 9,75(12,88) {Ex 7,5
Cobaxa (Gonee 4 kr) 11,2(11,2)  [JleTyyas Mbims 57,5
Cobaka (Menee 4 ur) 10,1 Mruua 10,0(10. 45}
Osua 8.4 Jlsryuwsa 10,6{%,9)
CBHHBA 9,0 Prta 10,0
Kopoga 2,0 Uepenaxa 10,0
Jlowans 10,0 3Men 12,5
Yenosex 11,0{12,3}

'y Snauenrna 8 crhoSmax — pannne PySeepa (Rubner, 1883) ang 5THX e BHIOR,

¢ MeHee, uem Ha 209% ot snawenmus 10,0, TO BHIEAAWT-
€A JHIIb HECKONMBKO XHBOTHHIX. ORNHO H3 HHX — €X, Yy KOTOPOro
k=7,5. DroT 3Beph ¢ OKpyrJniMu (GOpMaMH H KODOTKHMH HOIaMH,
KaK HIKaKoe ApPyroe mJaexkonuraiomiee, GaH30K Do ¢opMe K Wapy, H
nosToMy HeboJblloe 3HaYeHHe £ BRoJHe 0OBACHHMO. BMmecre ¢ TeM
¥ TAKOTO «KPYIJIOro» KHBOTHOTO, Kax CBMHbA, £=9,0, T. e. TaKkoe
e, KaK y KOpoBbl, 3HaueHue & AAS JeTydeil MBIIH, PaBHOe 57,5,
BBIXOAHT ZajieK0 34 TPAHHUBL 3HAYCHHH AAf APYTHX MJEKONHTAm-
WHX, EOTOMY YTO B MOBEPXHOCTb BRJKMYEHB KOMHBIE MEPEIOHKU
KPHJIbEB.

Ente oanO BHICOKOE 3HAMEHHE &£, He TAKOe, KAK y JeTyueld MEILY,
HO BCe JKe [JOCTATOYHO JaJeK0 OTKJAOQHAKIEeecd 0T ofbyHbX nsis
MJEKONHTAOIHX [PaHHlU, OTMEUYeHO y CaXapHOTO JeTawllerc noc-
cyma (Pefaurus breviceps), OTHOCALIErocs K aBCTPAJHHACKHM CyM-
uateiM (Dawson, Hulbert, 1970). ¥ napyrux cymuaTeix 3SHaue-
HUA £ Takue e, KaK H y NMaUeHTaPHBIX MJEKONHTAKIHX, HO ¥ ca-
XapHoTo JMeTawilero noccyma k=257, OfpacHdAeTcs aTo TeM, uTO
OH TaKiKe HMeeT JIETATe/bHYIO IepenoHKy, IOIlaJb MOBEPXHOCTH
KoTOpOil GoJee yeM B ABAa pasa NpeBbIaer oflylo MIOMAalbL OC-
TaJbHON MOBEPXHOCTE TeNa 3TOrO 3BePbKa. ¥ NTHIL ITOBEPXHOCTh
Kpblaa ofpasopaHa NepbsAMH (0MepTBeBIIMMY oB6paszoBaHuAMH) H
M03TOMY He BKJIOuaeTcsd B [OBEPXHOCTb Teda, a IJOWlaib KOXKH
CaAMOro Kpbila JOCTAaTOYHO MaJta. JlononHuTelbHble HCCAENOBAHHA
Ha OTHNAX Aany 3HAYeHMd R TakHe e, KAK Y MJCKONHTAIOLIKX.
Takum ofpasom, y NTHIL H MJEKONHTAIOMUX He oOHADYIKeHO 3HA-
YHTeAbHHX PAa3/IH4YHH 8 [VIOMAAW [NOBEPXHOCTH Tedd.

Moxno 66110 6B 0KHAATL, YTO ¥ 3Mel ¢ HX AJHHHBIM H TOHKHM
TeJOM 3HaueHua £ OyAyT Bhilile YKasauHof B TabJa. 7.3 BeauuuHu
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12,5. Opuako y 3aMeil HET HOT, a TOHKHE KOHEWHOCTM NTHL, M MJIGKO-
THTAIOIMUX CYLIECTBEHHO YBENMHUHBAKT ofIuyi0 NJOIMAaZb MOBEPXHO-
CTH Tesa JKHBOTHOTO.

Xenanue AOOHTLCA BLICOKOH TOYHOCTH H3MEpPeHHH NJAOMIAAH [GC-
BEPXHOCTH B CBf3H ¢ M3ydeHHeMm Temjosoro Gananca AoBOJAnHO Oec-
NA0JHOe 3aHATHe, MOCKOJABKY TOWHO He OUPeesieHo RaXe, 4To CUH-
TaTh MAOWAABIO TOBEPXHOCTH, BXOAAT AW B <HMCTHEEYIO» HOBEDX-
HOCTH JKHBOTHOTO YYACTKH KOMKYM MEXAY HOr, KOTODHE MOYTH He
COTPHKACRIOTCA ¢ BHelIHedl cpedofti? BxoAAaT N B Hee YIIH M eciH
Aa, To ofie M HX CTOPOHH? YHCJA0 TAKHX BONPOCOB BEeNHKO. ITH-
TasCh OTBETHTHL HA 2TH BONPOCH, KOTOPHIE O3HAUYAIOT, BEPOATHO,
209% -Hyi0 HeOMpe#eNeHHOCTh, MBl HEeMHOPOro MoMKeMm AOOHTbCSl Tex-
HHYECKHMH YycoBeplleRcTBOBaHHAMH. ITosToMy cranoBHTCA Bce $o-
Jee oOIERPHHATHM OUSHHBATEL NAOWIAZE MOBEPXHOCTH MJIEKOMHTAK)-
Hux NpHGAH3UTENbHO, HCNOAL3YS ypaBHenme Mu npu k=100, 3vo
YOPOIteRHe ONDPABAaHO AJIS MHOIMX Uened, HO B JeHCTBHTEIbHOCTH
MJACIAAb OTKPHITONR MOBEPXHOCTH YKHBOTO 3Bepsi PafAMKalbHO MEH:d-
eTCsi B 3aBHCHUMOCTH OT ero NO3H — CBepPHylicd OH KJAyGxoM HJH
BHITAHYJCH, KaK JAEPXKHUT YUK K T. A. EclH ME K TOMY Xe paccmar-
puBaeM JKUBOTHBIX COBCEM HeoOHIUHON (pOPMEL, TaKMX, Kak JeTyyHe
MBILIM uAH JETArH, YOpolleHHoe ypasBHeHHe Mu, oveBHAHO, He-
{IPHEMJIEMO,

ToieTHOCTE MONEBITOK ONpeleNieHHA R C MAKCHMAJbHO BO3MOMKHOMN
TOYHOCTBIO WCYepnWBalome Moxkazan DBenenuxt (Benedict, 1934).
On cCcHaajdca Ha 3HaYeRHd £ QJA KPHICH, BapbHpyloniHe oT 7,47
Jo 11,6, 1 cuuran HeRePOSATEHM, UTOOH BedHUHHA BHelIHeH MOBEPX-
HOCTH MUBOTHHIX OLHOIO W TOTO Ke BHJA MEHsJach Tax cHIbHO. OH
OTHEC 3TH PA3JTHUAS HA cueT DPAINIHUHI B METOAAX H3MEPEeRHA H
MPeANONOKUI, 4TO Bce 3HauveHusl AOMKHE ObTh GauskumH X 10,0
Or noaarad GecnofiesEEIM CHOPHTH, GOMBIIe MM MeHbille 06OCHOBA-
Ha ganRHas KOHCTaHTa, M NOCUMTAJ, uTO 3HAueHHE R, pasHoe 10,04
=+ 1,0, nogomno 6u = OodblinecTee cayuaes, KaefiGep (Kleiber,
1961, c. 181 u Amajee) TWaTeAbHO NPOARAJM3UPOBAT BCe 3TO, H
danbHellWHe YTOYHEHUsT Mbl 3flech ofcyxaaTs He Gyaem.

HizoMeTpHUeCKHe HAM HET?

Ilpensizympe paccy:KIeHHH OCHOBZHHL HA  NPEANOJOXKEHHH, 4TO
A0HIaAL fIOBEPXHOCTH Tesa BHICIIHX MO3BOHOYHLIX BCerga cBsA3a-
Ha ¢ o6beMOM Tedla mokasareneM creneHy 0,67. 210 6ulio Owl Bep-
HO, €CJH Obl XKHBOTHEE OBIIH TeOMeTPHYCCKH NOACOHH, HO COBEp-
LIeHHQ ACHO, 4TO 3T0 He Tak. (O3HavaeT JAM 3To, YTC LACWIAAbL
NOBEPXHOCTH H3MEHSIETCH NPOROpLHOHANLHG Oo0beMy B CTENeRY,
orauuncl or 0,677 Mz mpeairectsywoiiero ofcyxaeHMs TpeacTas-
JIAETCH, UTC 3TO He T&K, W TAKOro Ke MHEHHA nNpHIepXKHBaeTcHd
XemMmuHrcer B CBoell QyHnamesTtanbuoil mosorpapuu (Hemming-
sen, 1960) (puc. 7.1),
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Prc. 7.1. CBA3n ROBEPXHOCTH 7ela H Macch TO3BOHOYHBIX. DosbliKe 4epHEE
KPYXKH «= JaHHWe AM8 GyxkoBHX AepepteB, {Ha Hemmingsen, 196{.)

TemM He MeHee NOJOKEeHHE, uTO NOBEPXHOCTh Teja H3MeHseTcH
nponopuxcHansHo ero obbemy B creneru 0,67, ocnapusanochk
Maxk-Maronom (McMahon, 1973), koropsfi yTBepxzan, uTo AaH-
Huie XeMMUHICEHA TaK ¢ XOpOWIO OMHCHIBAAUCH On rpadHkoM ¢
Hakaodom 0,63. Homoaw AJA NPEeANcAOKeHUs HMEHHO 3TOr0 RO~
Kasatess CTeNeHy OCHOBAEH Ha TeOPeTHUeCKOM aHajal3e macwTald-
HWx npoGaem. [locnexcTBus yBeNHueHHs pasMepoB Tena B CBA3H
C MeXaHMUeCKHMH NOBPEXJAEHHSIMH TaK BaXHH, uTo TpebywT ne-
tasbHoro obcyxaennsa. [lo-BHauMoMy, 3Tor aHAaJM3 Aaer NepBHit
3APaBLIA TEOpEeTHYECKMH NOAXGA K OOBACHEHHIO TOrc dakra, uTO
33BHCHMOCTH HHTEHCHBHOCTH MeTaloJHaMa 0T pazMepoB Tesaa onpe-
henstiercH MokasaTedem ctenenm 0,75. XoTa 3TOT NMOKasaredb yiKe
AZocTaTouHo ofcy:AanH, AMCKYCCHH YaCTO HMEJH HECKOJbKO MeTa-
¢usnruecknft OTTEHOK, KOTOPHIH OTCYTCTBYeT B aHaJu3e Mak-Maro-
Ha. JlosToMy MH THlaTeAbHO PACCMOTPHM erc coofpaxeHus,

Moaear Mak-Marona

Bepnemes nroBb K OGcyxkAeHHIO MeTalQaH3Ma TEIVIOKPOBHEIX [o-
3BOHOYHBIX — IITHIL K MJeKONHTaOWuX, Had 3TUX KHBOTHEIX HHTEH-
‘CKBHOCTb MeTalo/aH3Ma MOXHO ONPEeAeAHTE C NMPHEMJAEMOH TOUHO-
‘CThI0, H HeT HUKAaKHX COMHEHHH B TOM, 4TO ¥ JIHHHH PETPECCHH HH-
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TEHCHBHOCTH Merabo/iAsMa B 3aBHCHMOCTH OT DA3MEpOB Tejla Hax-
noH 6ymer ouens Gauskum k 0,75, a He k 0,67.

MoxeM au MH HaliTH pauHoHAJbHOe O0bsCHeHHe HMEHHO TaKo-
IO HAKJOHA, KOTOPHIH, §e3ycnoBHO, OTAHYAETCS OT NPOCTOH MOZEJH
B3aMMOCBI3H ¢ NoBepxHOCcTHIO? [lo HegaBHero BpeMeHH MOMBITKH
06 bACHHTE OTKJAOHEHHS OT ONpeienfieMOro NMOBEPXHOCTHIO MOKa3are-
A cTemeHd OBIIH MAaJOYAOBJeTBOpATeNbHuIMH. [loHATHO, wro 0o
pAAY NPUUMH M3MeHeHHs MeTa00JH3Ma ¢ pasMepaMH Tesla HE MOTYT
OTKJIOHATHCH CJAHLIKOM CHJBLHO OT COOTHOLIEHHS TOBEPXHOCTEH, HO
nouemMy OHM BOOGINE AOJIKHBI OTKJOHATHCA? DOJBWHHCTBO Tpend-
JOoXCeHHHX of0bfAcHeHAH OHJIH HEYAOBNETBODHTEALHBEIMH H HOCHNH
HecKOMbKo MeTadusuvecknfl xapakrep. Tak, Bredart/iqaiomaa MOHO-
rpapus Xemmuurcena (Hemmingsen, 1960) 3akanunsBaercs yT-
BEPXKICHHEM, 4TO €CTb OCHOBAHHS CYHTAThb HAKJOH, paBHmi 0,75,
afanTHBHLIM, BOSHHKAIOINUM, GLITh MOXKET, B pesyabTate «BGopbOHl
MeXay TPOTNOPIHOHANBHOCTEI0 MeTabonnaMa Becy Tefda H NPONOp-
LHCHANLHOCTEIO (DYHKUHSAM [OBepXHOcTH», B cBere 3Toro foKasza-
Tenb cremedy 0,75 HOMKeH OHITE «KOMIPOMHCCOM» MEKAY <IOILIT-
KaMuy» GoJsiee KPYTHOTQ KUBOTHOTO HOAAEPKHBATL MeTa00MU3M NPO-
NOPIUHOHANLHBIM Macce TeJa M CHJAaMH, KOTOphle N0 3aKoHaM (H3H-
Kd (HanmpuMep, NOoTeps TemJa) 3acTaBJdAlT €ro NpUbAHKATECA
K YPOBHIO, ONpefelfeMoMy NOBEPXHOCTRIO.

OnHako nosaHee Mak-Maros (McMahon, 1973) npepnoxua Mo-
Lelb, TEOpPeTHUecKH OODBACHAWUIVIO BLIBOA [OKA3aTesd CTemeHd
0,75, HackoasKo s 3Hal, 3TO NMeppas pauHOHaJbHad NONMHTKA 00b-
ACHUTL AMNAPHYecKHil NOKaszaTeap creneny 0,75 Mcxoms M3 Teope-
THUeCKHX napennocuiok, O6rnsacHenne Maxk-Marona 3sacayXuBaer
noapoGHoro ofcyxaeHAs.

Mak-Maron B3an B KauecTBe HCXQAHOH TOUKH MeEXaHHUECKYHr
CTPYKTYPY 3KHBOTHOIO | AHZJH3HPOBAJ HECYMHe KOHCTPYKUHH
(ckener) B cBeTe OCHOBHHIX HHMKEHEDHBIX (IPHHIHIOB.

PaceMOTpuM, KaKOBsl AOJIXKHB! OBITh TPONCPLUHH BEICOKOH H TOH-
KOH HAJHHApPHYecKOl omophl, yToOLl NOA AelicTBHeM cHinl F oHa He
paspymunacs. [lpeacrasum fnpd 3TOM, UTQ BEC ONOPH NPHIONKEH
K ee LeHTpy macc. Ecnu Harpyska IpeBHIIIaeT NPOUHOCTbH OTOPH,
TO OHA He BHUAEPKHT H PaspyliuTcs OT cxxarusd. OfHAKO, ecsiu Ono-
pa TOHKasl, OHa MOABEPTHETCH TAK HA3BIBAEMOMY YNPYroMy H3ruby.
Ecnu sepTuxasibHas ONOpa MNoABeprHercs HeGosslloMy OGOKOBOMY
CMeELLEHHIO, TO YIPYrde CHIH H3OTHYTOH ONOpPHl BEPHYT €€ B BEPTH-
KalpHoe nosoxenne. Ho ecan cuna F mpesblillaeT CHABL YIPYTOCTH,.
TO ofopa ocTaHercs H3orHyTeh, Omnopa uarubaercd Tax, KOTAA OHE
AOCTATOYHO TOHKA, H B 3TOM CJayyae KpHTHUecKas ANHHA ([xp) cBA-
3ana ¢ agameTpoM (d) COOTHOLIEHHEM

lo=" ( %)Us'dz‘m,
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rae £ — moayas IOnra ans martepuana, a p—IJIQTHOCTE MaTepHa-
aa. Tak Kak »TH BeJHYHHH DOCTOREHBL, HOJYYAM COOTHOWICHHE

By ~ 2.

Ecau conotiHofi UMAMHAD chieflaTh NOABM H eCHH TOJMIIMHA CTeHKH
ApONOpPUHOHANBHa AHAMETPY, TO 3TO JKe YyPaBHeHHe MPHMeHUMO
Ans OBpefejeHHss KPHTHUECKOH BHICOTH, HO NOCTGAHHa# R AOIKHA
H3MeHHTbeA. Takum o0pa3oM, ecnu Ha TOHKYIO OHOPY HEHCTBYIOT
#3rub2aiolHe CUJIbl, TO ee KPHTHUECKAs BHICOTA NpPH yHPyroM usrufe
AONKHa H3MEHSITHCS KaK AHAMeTP B CTeneHw ;.

Mak-Maron mokaswiBand Jgafiee, u4To JKMBOTHBIE He MOTYT OcTa-
BATECA TeOMETPHUECKH NOROGHHIMH {H3OMeTPHYeCKHMH) [0 Mepe
YBeJUdeHHs PasMepos, MOTOMY YTQ NpPH 3ToM [IOL(AJAL NOHepeu-
HOI'Q CeueHHMAl HX KOHeYHOCTell yBeAHuHaacy, Onl TONBKO KAaK KBad-
par JdHefiHEIX pasMmepos [, a Bec, KOTOpPHI# OHH NMOMKHB BHAED-
JKHBATh, YBEAHUUBAJACS OB MPONOPUHOHANEHO KYOy, T. e. [2,

Korza 4eTsepoHOroe XHBOTHO@ CTOMT CIOKORHO, Ha €ro KoHedu-
HOCTH AeHCTBYIOT B OCHOBHOM CXKHMalomue HAarpyskKH, TOTAa Kak
MO3BOHOYHEIH CTOAG AQMKeH BEILePXKHBATL H3rHbaiolllHe HArPy3KH.
Korna xueoTHOe GeHT M KOHEUHOCTH CO3JAIOT ABHXKYLIHE YCH/KA,
CHTYyaLHa MeHSeTCA: Ha KOHEYHOCTH AefcTBYIOoT Harufaiollne Ha-
TPY3K#, a NO3BOHOYHHIL cTon6 NPHHHMAaeT Ha cels TOJAYKH B KOHLUE
ABHMKEHHH ¥, TaxuM 006pasoM, CKUMAIOLIHe HarpysKH. 3TO SHAYHT,
470 Bce NMPOMOPUHH XKHBOTHOrO JAOJXKHB H3MEHATHCA C H3MEHEHHEM
pazMepos OEHHAKOBHM o00pasoM.

PaccMmoTpetiHe KputepHes yupyrore nojofus NPHBOAHT K CJe-
aywnied mopenn. Ecmu w.—Bec Teaa, a Bec KaJI0H KOHEUHOCTH—
TOYHO YCTZHOBJIEHHAR 4YacThb W:, TOMAa W.~I[d?. 3DTH KPHTEpUH
ynpyroro mofobHs TpebyloT, uytobm [ ~d?; orcwpa chaepyer, 4ToO
I~w V4 ud~ w3,

Maxk-Maron npencTasBui 3MIHDHYeCKHe JaHNute B NOAAEPKKY
csoeit Mofeau ynpyroro mogobus. HHrepechtle faHHHe NpeAcTasHa
Bpoxn (Brody, 1945), npoBeas usmepenns Ha 3000 xopoBax Xo0Jb-
cTeffHckol nopeab. Jauubie ofXBaTa rpyauoll kierkn G M BHCO-
TBl B Xoake H mokasanal, uto G~ w, %% (mpexckazaHo w,%7) H
H ~ ;%% (npenckazano w,%2%).

TloszHee Mag-Marou mpeacTaBHA AOIOJIHHTENbHBIH aHATOMHUe-
CKHii MaTepHal B NOAKPeNaeHHe CBOell MOAe/lH ynpyroro nojoGus
{McMahon, 1975), Ho MEI orpaHRuHM O6CYXKAeHHE TOJBKO TeM, UTO
HMeeT OTHOLIeHHe K HHTEHCHBHOCTH MeTalosH3Ma.

(Q6patuMcsa Tenepe K BONPOCY O TOM, KaK 3aKOHOMEpHOCTH yM-
pyroro nofolus MOryT BJIHATL Ha HHTEHCHBHOCTL MeTalo/H3Ma.
ILast 3TOTO pacCMOTPHM, KaKas MOILHOCTL Pa3BHBAETCS NPH COKpa-
IMeHHH MBIINL,

Pa6ora W, coBepliaeMasi COKDaLIaloimeica MEILILEH, €CTh Ipo-
H3BEJGHHE CHJL COKpallleHEs Ha ANHHY coxpames#as (Al). Muormu
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CJOBaMY,
We~od-Al,

Tae o HanpsAXeHHe pacTsKeHHs (CHA2 HA €IHHHOY MJAOWAIH),
a A —naoumagb nonepeysoro ceueHus MbILLIEL,

MomHocTs, passupaeMas mblliel {(paGora B eauHUIy BpeMe-
HY), BHIPA3HTCH KakK

Al
PNUATI

Pu3HoNOTMMECKHE  XADAKTEPHCTHKH MBINI  MOKA3LIBAIOT, YTO-
MAaKCHMaJbHOe HaNpsKeHHe DACTAXKEHHA Omax HE 32BHCHT OT pas-
MEpOB MHBOTHOTO H MOCTHIEET HECKOJBKHX KHAOTpaMMoB Ha | cM?,
CKopocTh coxpallenus, Al/Af, TakXKe 0X4a3bBAETCH [TOCTOSHHON AAS
pasHbix BHAOB. 2T0 ¢ OUEBHIHOCTBIO clelyer u3 Takoro HabJio-
JeHyAa: Korga ofmad AAuHa { FOMONOTHYHON MBIIILE DA3HBIX KH-
BOTHBIX BO3DACTaeT, CKOPOCTh COKPAUleHHA YMeHBINAeTCd B TOH Ke
nuponopuuu. llpn moctoAHHEX ¢ 1 Al/Af BHXonHads MOWIHOCTL KOH-
KpeTHoHl MBIUUE 3AaRUCHT TONBKO OT MJAOLIAAH ee NOIepeyHoro ce-
ueHHA, dta maocwane {A) B COOTBETCTBHHM C KPHTEPHSMH YIPYIOro:
nofgobus mponopLuoOHaAbHa 4% U, caeloBaTedbEQ,

P ~ 2~ MTs;S)z = M0,

JonycTuM, 4To T4K ORMCHBAeTCA BEHIXOAHAA MOIMHOCThL JKGol
OTHeNbHOH MBIWILE], TorAa Tak ke OYAyT ONMHCHIBATBCA M BCE Hepe-
MeHHEIe MeTaonu3Ma, KOTODHE HMEWT OTHOUeHHe K ofecleyeHuio
Bcel MHIIEUHOH CHCTeMBI SHepruefl W XHcaopopmoM. T¢ Ta camasd
popMyAHPOBKA, KOTOPYIO MB HlleM: cucTeéMa ofMeHa BEUISCTB B
LejgoM AONNHZ H3MEHATHCH BMECTe C pasMepamy Teja xak M,075,

Taxkum ofipasoM, BHBOZEI MOJeNnW, OCHOBAHEOM Ha KPHUTEDHAX
yrupyroro nopofus, TpeGyIOT, yToOH MOLUIHOCTH H CBA3aHHHE ¢ Hel:
BeJIHYMHE (ra3cofMeH, KpOBOOOpRIIEHHe M T. {I.) UIMEHANHCH NPO-
NODLHOHAABEO pasMepaM Teaa B cTemenu 0,75, a du3AONOTHIECKHE
qacTOTH (TaKHe, KaxX YacTOTa CepledHHX COKpalleHHi, ABIXaTedb-
HEIX ABHMKEHHH W T. A.) HOJNHBH H3MEHATBHCHA XKAaK pasMepH Tena B:
creneHn —0,25. 3ta Mogenn corjlacyerca ¢ GONBIUHM KOJHYECTBOM
KCHEDHMEHTANbHEIX LAHHEIX, NOJYUeHHEIX NPH U3MEPeHMH (H3IHO--
JOTHYECKHX NoKasaTeneil, xoTopuie MBI OGCYAHM B CaelYIOINHX riaa-
Bax.

max

JeHCTRHE rPABHTALMN B KAUeCTBE 0O BACHEHUA?

Hpexzae uem ofpaTuThes X APYTHM TPYANaMm MKHBOTHHX, PaccMoT-
PHM OZHO 3aCHAYXKHBaKllee BHUMAHUA «O0GBACHEHHE» ANA TNOKa-
3arena crenequ 0,75 npu Macce. 3Tor nOKa3aTesb CTENEHH MOKHO»
66110 OBl NONYuHTH CYMMHDOBAHHEM MoKasaresnell ABYX B3aHMOCBSA-
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3¢d — OZHOTO, ONpeAenAeMOrs CBS3b0 ¢ NOBEPXHOCTBIO (MOKAa3a-
Tens crenenn 0,67), u Apyrore, Ooabllere nokasarend. BosMox-
HOCTb CYMMHPOBAHHA HECKOJBKHX B3AHMOCBA3AHHBEIX [IPOLECCOB
¢dhakrryeckn 6ulna moxasana KaeiibepoM MHOTC JleT Hasan.

Paccmorpum, Kak 310 Morsio 6bl NPOHCXOAHTS, IToMuMO BOCHOM-
HEHHs 3HePreTHUYECKHUX 3aTpaT RIS NOMIEPIKAHHS H (QYHKIHOHHPO-
BAHHEA BCEX OPraHOB M TKaHeil, HazeMHELIe *HBOTHHE IOCTOSAHHO Ha-
XoafTes nof BozjeficTBHeM rpaBHTalnoHHore noaa 3emaun. Kasa-
J0ce OB, MOCTOAHHAA cuJla TPABRHTALHH He AOJIKHA BJIHATH HA KH-
BOTHO®, ONMHpawIlleecs Ha TRepAull cyferpaT, OAHAKO co6paHe AO-
crarouno GakTOB, MOATREP:KAAIOUIMX, UTO HCKYCCTBEHHOE yBeaHue-
Hlle PDABHTAMOHHOTG NOJHM YCHJAMBAET SHepreTHUecKHil oOMeH
ASmith, 1976, 1978). HonmycTuM, uTo MOAAepxKuBaoowWui Mmerabo-
JIU3M NPSIMO CBf3aH ¢ MOBEPXHOCTbI0 (MoKasatenp crenedu 0,67) n
4T0 paboTd NPOTHBOAEHCTBHA IPABHTALHOHHOMY NOUIIO NPAMO CBA-
3aHa ¢ Maccoll (nmokasatenn cremedd 1,0). OGbenHHEeHEHM pe3yb-
TaToM OB OB NPOMENKYTOWEBI IIOKa3aTesdb CTeNeHH, uTo MO0
Gvl o6BAcHNTE HabnwopaeMuil Nokazarens ¢renenn 0,75.

QO6ocHOBAHG AH 3TO ¢ TeOpeTHUeckol TOYKM 3peHusA? Ecau 6H
MJIEKONHTAOIUHE IBONOLACHUPOBAJNY B OTCYTCTBHE TPABHTALMH, TO
OHH, NO-BHAHMOMY, MOTAH Obl OHITh reomeTpuuecku nofolHH. [lo-
CKOJIbKY NEepeHOC BELIECTB B TeJe CCyLEeCTBAASTCH uepes moBepxHo-
¢TH (rassl B JIETKHX, NHIN4 B KHIIEYHHKE, BelllecTBa, MPOXOIAlUlHe
Yyepe3 KJeTouHble MeMOpPaHBI), ME MOXeM NPelNON0XKHTb, UTO HH-
TEHCHBHOCTh OCHOBHOrO MeTa(onH3Ma AOJMKHa [OAUEHATHCA MNpPa-
BuNy nosepxHocTed. OZHAKO rpaBHTALMA HAaBA3LIBaeT AONGAHH-
TedsHble 3HePTeTHYECKHe 3ATPATs!, H N03TOMY 00148 HHTEHCHBHOCTE
MerafonnsMa HOJXKHA CKAaAsIBATbCA H3 HHTEHCHBEOCTH, ONpesesie-
MO NAOLLANGI0 NOBEPXHOCTH Teda, H HHTEHCHBEOCTH, ONpeledasaeMol
BHEepPTeTHYSCKHMHE 34TPATAMH HAa CYIIecTBOBAHHe B [OJe 3eMROro
nputsikernn (Economos, 1979). DTo npeanonoxenHe BecsMa [pH-
BIEKATRNLHO, XOTH €r¢ TPYAHO OUEHHMTEH, TIOCKONLKY B HACTOsINge
BpeMd MHl elllé EeL0CTATOYHO IIOHHMAEM BCIO CJIOXKHOCTB NMPOUECcCOs,
BAUAIOLINX Ha HHTEHCHBHOCTH Meraboausma, Ilpeancaarator, opHa-
KO, UTO 3Ty THIOTe3Y MOXHC ObIO Gb NPOBEPHTH DKCIEPHMEHTaJb-
HO B YCJNOBHAX HEBECOMOCTH KOCMHYeckoro npocrparctBa (Pace,
Smith, 1981).

MeTaGonnyeckue CXolcTBA

XapaKTepHCTHKH MHTEHCHBHOCTH MeraloJn3aMa nad Kaxncii 607b-
UWIOH Ipynosl TENAOKPOBHBIX NO3BOHOYHBIX MOJKHO [IPEACTABHTH ad-
JIOM@TPHUECKHMH YPABHEHHAMH, BBIDAMAIIHMH 34BHCHMOCTb HH-
TeHCMBHOCTH MerabosmaMa oT Maccel Tena (rada. 7.4). B stux
YP4BHEHHAX BCe NOKAa3aTelJH CTENeHH [I0YTH OANHAKOBBI — MeKIy
0,72 u 0,75, CouTem HX HACHTHYHEIMH, TOFAa UHCIOBble KO3{du-
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ILHEHTH GYAYT MPsAMO BHIPAaXKaTh OTHOCHTENbLHYIO BeJnyuHy meTabo-
JH3Ma NpH A00mX pasMepax. ITH cpaBHeHus MNOKa3bIBAT TO, O
yeM MB y3Ke TOBOPHJIH, YTQ y¥ CYMUATBIX MJSKOMUTAIOLIHX YPOBEHb
merafonusma B O0lleM HHKe, 4eM y IUTAUEHTApPHLIX, H 4YTO ¥ BO-
poOpHHBIX NTHL B LeJOM YpOoBeHL MeTaONH3Ma MOYTM B jJBa pasa
BBILIE, YeM Y APYTHX NTHIL TAKKX XK€ PasMepoB.

Mur BHZeaH, yTo MEXKAY ITHMH CPyNnaMH WMEIOTCA Xapakrep-
HEI¢ Pa3JHYHA B OTHOMIEeHHH HMX HOPMANbHOH TeMOepaTyphl Teha,
OpyuyeM y CYMUYATHIX OH& caMasd HH3kas, a ¥ BOPOOBHHEIX INTHI
camas Beicokasa. Mu raxe 3HaeM, uTo Npu H3IMEHEHHH TeMIepary-
DB ¥ K2KOro-n1u60 3KHBOTHOTO H3MEHAETCA ¥ HHTEHCHBHOCTH €ro Me-
tabodusma. Teneps AOTNYCTHM, 4TO MEl M3MeHHJI TeMMepaTypy Te-
Jia Y MHBOTHBIX BCeX 3THX TPYNN Tak, YTO OHA CTajJa OJHHAKOBOI.
Kakos 6bia Gb1 mMerafo/ii3M y BCeX 3THX KUBOTHHIX, €clH O TeM-
nepaTypa Teia y HHX CTaJja, ckaxem, 38 °C? 2ToT sxclnepHMeHT Ha
OyMmare Mo3BoAMA OBl HAM CDAaBHMThL HHTEHCHBHOCTE MeTaBOJH3MA
MOKOSl y PasHOOOPa3HLIX BHICIIMY NO3BOHGUHHX ApPH OAHOH K TOH
Ke TeMIepaType. PesyabTaThl TAKOrO 3KCHepHMeHTa cBefeHH B Talb-
JHLY 7.5, Kyna BKIIOUEHH! CXOAHBIE PACUETH AAA AUlepHIL.

TlepecunTaKHEE HIH CKOPPEKTHPOBAaHEHE 114 TeMnepatyph 38 °C
kcadhUIHeHTH ¥ OLHONPOXOAHEX, CYMUATHX, NJAALEHTApPHEX MJe-
KONHTAOILUX ¥ HeBOPOOLHHBIX NTHI MPaKTHYECKH OCTRKOTCHA TAKHMH
¥e, NOCKOALKY camblii Huskuil (2,97) u camslit Beicokuf (3,35) or-
AMUAIOTCS] OT CpelHero 3HaueHus He Gosee yem Ha 5%. Bumecte c
TeM YpOBeHb AJA BOPOOBHMHEIX NTHL BEHlle cpejHerc 3HaueHds AJA
Apyrux rpyan Ha 609%.

Onnako y AUepHI, AaXe eCJH HX TeMmaeparypa Tejia Obaa Ol
TaKo# Ke, KaK y MJAEKONUTAMLIHX, HHTeHCHBHOCThL MeTaboJNH3Ma
AOCTHIMIA 6Bl TOMLKO YETBEPTH YPOBHA TENVIOKPOBHLIX MO3BOHOYHEIX.
ITo NpeimnoNcKeHHe HMeeT peafdbHYl0 OCHOBY, MOCKO/JbKY MHOTHE
ALIEPHIILI JIETKO BBAEPKUBAIOT HarpeBahde no 38 °C, Torma Kak,
HanpuMep, ogHompoxoAuule mnorufator. Takum ofpaszoM, MB MO-
JEeM CKa3daTh, YTO YPOBeHh MeTafoJiM3Ma ¥y TaK Ha3bIBa@MHX XO-
JORHOKPOBHHX MO3BOHOUHHIX, B NAHHOM CJiyuae penTHAHA, HHXe,
4eM Y TeNJOKPOBHHIX Mo3BoHouHmx. M 3T0 He TodBKO NMOTOMY, 9TO
¥ XOJOAHOKPOBHEIX MO3BOHOYHBEIX TEMIIEPATypa Teja HHXKe, HO Tak-
e M MOTOMY, UTO NMPHCYILHE MM HOKazareadu MeTabogHsMa APYrhe,
OT/IHUHBIE OT COOTBETCTBYOLIMX IOKa3zaredefl HJig TEMJIOKPOBHHIX
JKHBOTHBIX, ¥ TEeIVIOKPOBHEIX, NOMHEMQ XOpollell H30AAUMH NOBEPX-
HOCTH TeJa, ypoBeHb MeTafoaH3Ma MOKOA B HeCKONBKO Pa3 BHIIE.

B sroli raase MB OOGCYNHIHM 3HepreTHuYeckui o6MeH B LeaoMm,
a B cjeaywineli riaase 6yaer pasyMHO paccMoTperTs MeTabogauiM oT-
AeNbHEIX OPraHOB H TKaHel, KOTOpLIE COCTABAAIOT OPTaHH3M JKHBOT-
HOrQ.



8. Pasmepnbl OpraHos
H TKaHeBO# MeTaboJu3M

3aKkoHOMEpHOE yMEHblUeHHe YAeNLHON KHTEHCHBHOCTH MeTaGoMH3-
Ma ¢ yBeJAHYeHHeM pa3MepoB Tesa AOJKHO KakHM-To ofpasoM o1-
pamarbcd Ha MHTEHCHBHOCTH MeTabOJM3M3 B DA3/MYHHX OpraHax,
COCTABJIAIOIUX OPraHu3M B Uenowm, [poaoaxas 3TH pacCyXKAeHHS,
MH NPHXOAHM K BHIBOAY, YTO HaGMIOfAlOLLIecs DasMuHS AOJKHMH
Takke OTpaKaThCsl Ha HHTEHCWBHOCTH MeTaGoNn3Ma KJISTOK, H3
KOTOphIX OBpasoBaHsl 3TH opratbl, Ilo3ToMy M Morax Ol cmpo-
CHTS: OLHITb MOXET, CTOMT H3yuaTb NpoOJeMbl BAHAHHA PasMEDOBC
TOYKK 3DEHMS KJIETOYHOTO MeTaboaHsmMa?

TxaneBo# MeTadeaU3IM H pa3sMeprl KIeTOK

OcofeHHOCTL CHTYALHH COCTOMT B TOM, UTO Y KPYNHBIX H MEJKHX
JKHBOTHBIX KJIETKH HMEIOT NPHMEPHO ONHHAKOBHIE DasMepH, OKOJO
10 mem (Teissier, 1939). Hanpumep, ecnu paccMaTpHsats ¢ TMO-
MOIOBK MHKDOCKOMA IPeNapaTsl MLIUINEl JIOMEAAH H MBILUIH, TO MeX-
Iy HUMH TPYIHO HaHTH KakKHe-nnbGo Da3JHUYHA, 33 HCKIAUYEHHEM
TOLQ, 470 MAOTHOCTHL MHTOXQHIPHH BHIIe B MBIIAx 6ojiee MEJKOTO
JKHBOTHOTO.

Tak Kak pasMepH KJI€TOK Y PasHblX JKHBOTHHIX 60Jblliefll yacThio
OAMHAKOBH H He 3aBHCAT 0T PasMepoB Tena, fojiee RpYIHEIC OPra-
HusMbl 00pa3oBaHul He GOJBUIMMH N0 pa3MepaM KJIeTKaMH, a Godb-
IIHM YUCJAOM KJIETOK IIPUMepPHO Takoro ke pasmepa. [lostomy
MOXKHO OBtio Obl OXHJATh, 4T0, NOCKOJbKY Bce Gosblllee UHCJQ
KJAETOK OJHHAKOBEIX pasMepos ofpasyeT B COBOKYNMHOCTH Goapllui
OpraHH3M, HHTEHCHBHOCTb MeTalONH3Ma JOJKHA YBEJIHYHBATBCH
NpOMOPUHOHAAEHO BO3pOCIIeMY YHCHY KieToK. Kak MH BHINH, 3TO
He TakK, clel0BaTeNbHO, HA0 HeKaTh Apyrie o0bAcHeHHA.

Moxet au Habnofaemoe ¢ yBelHueHHeM Pa3MepoB Tea YMEHD-
lieHWe yAednHO® HHTEHCHBHOCTH MeraloJiH3Ma OHTb Pe3yNbTaTOM
OTHOCHTENBHOIO YMeHBIIeHHS pa3sMepoB TeX Opraios, KOTOpHe Me-
Tafioinueckn Haubosee akTHBHB? Pazjinuis B UHTEHCHBHOCTH MeTa-
G6osM3Ma pasHbIX OPTaHOE OTPOMHBI, NpHYeM B HanfoJee aKTHBHLIX
opraHax (mOYKH, CepAlle, MO3r) HHTeHCHBHOCTb ToutH B 100 pas
BHILIE, 4eM B MeHee AKTHBHHIX OpraHax (HanpHMep, koXa}, a

™
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Tabauua 8.1. MHTeHCHBHOCTE MeTafoH3Ma B [JABHLIX OPralax uenoBeéxa in sitn
{Macca Tena — 65 Kr, o0Waa HHTEHCHBHOCTE Metafonnama — 90,6 Br). (Aschoff
et al, 1971.)

PaaMephl Oprana MeTabonH3M OpraHa

KT % T}:igcm I U o1 obmero
Cepaue 0.3 0,4 9,7 10,7
[Mouka 0,3 0.5 7.0 7.7
Mozr 1,315 2,017,7 14,5165,6 16,0(72,4
Jerkne 0.6 0.9 4.0 44
Oprann fGpowrofi nono- 2,5 3,9 30,4 33,6
CTH
Mutmum 27.0 41,5 14,2 15,7
Komxka 5,060 7,8:02.3 1,7:24.0 1,9:27,6
[Mpoune 28,0 43,0 5,1 10,0

Beero 65,0 160,0 80,6 100,0

B KOCTHOH M HPOBOH TKAHM HHTEHCHBHOCTH MeTaGonHsMa Odaxe
Huxe, O6 HHTeHCHBHOCTH MeTaf0AM3Ma B pPasHMX OpraHax AnA
CKOJBKO-HHOYOb IIHPOKOTO KpPyra JKHBOTHHX H3BeCTHO HeMHOTo,
NO3TOMY ME §yQeM MORB30BATbCA AAHHBIMH, H3BECTHBIMH AAR Ye/I0-
Beka. Mz tadn. 8.1 Buano, uro noutH 3/, Beell Merabonuueckoil ak-
THBHOCTH y 65-KHAOrPaMMOBOTQ 4esIOBeKa TMPHXOAHTCS Ha OPTARH,
Becalive BMecte He Gosfee 5 kr. OTHOCHTeRAbHLE PA3MeDhl 3THX BHI-
COKO AKTHBHBIX OPraHOB YMeHBUIAKTCA C YBEJHUEHHEM pa3Mepos
TeJd: y MHUIM TedeBb cocraBiafer 69 Macch Tena, a y cJoHa —
okono 1,6%. Moxer nu 3T0 06BACKHTL CHUMKEHHE YAENbHOIG Me-
TabONHU3Ma ¥ KPYNHBIX 3XHBOTHHX?P

Paamepn Haubo/see aKTHBHHX ¢ TOYKH 3peHus MeraboJH3Ma
OPraROB MJEKONHTAIIRMX IpencTasieHHl B Qopme ajroMmeTpHue-
ckux ypaBHeHu# B Talbu, 8.2, Temepn MM MOKeM BHHOETh, 4TC OT-
HOCHTeJIbEbHle PasMepH HEKOTODHIX OpraHop ([oYek, MoO3ra, mnewe-
HE} AefcTBHTENbHO YMEHLINAIOTCR C YBeJAHYeHHeM pasMepop Tesa,
TOrfla Kak OTHOCHTeJbHEIe pasMephl JPYrHX opraHos (cepaua,
JIETKHX, CKeJIeTROH MYCKYJAaTypbl) COXPAHAIOTCS HeH3MEeHHHIMH (HO-
KasaTenb CTeNEHH [pH Macce Teda pased 0). Mp MoxkeM CpaBHUTH
9TH NOKA3ATENH ¢ YIeJAbHWM MeTafonu3MOM AJAA KHBOTHOTO B Le-
NMOM, KOTCopwil onpefedaseTcd pasMepamu Tela B creneHn —0,25.
Mo3ar — eIMHCTBEHHEBIH OPraH, KOTOPHH yMEHBIIAETCH € TAKHM e
IIoKA3aTesleM CTeReHH, ApPYrHe aKTHBHBIE OPraHHl, TaKHe, KaK NMOUKH
H NeueHb, TAKXKe YMEHBUIAIOTCA, HO He B TOH e CTelleHH, a Cepale,
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JerkHe K MBIIEYHAS Macca COXPAaHAIT NPHMEPHO Te e NPonop-
LMY HEe3aBUCHMO OT pasMepos Teaa. [losroMy Mbl MOXKeM BHAETD,
yTo HabaAaeMoe yMeHbUICHHe YAENBHOH HHTEHCHBHOCTH Merafo-
JH3Ma HeNb3sd OODLACHHTh YMEHbIUEHHEM OTHOCHTeNIbHBIX PA3SMEPOR
MmeTaboniuecky HauGosee aKTHBHBIX OPTaHOB.

Tabauna 8.2, Antomerprueckue YPABHEHHA JAA OTHOCHTENBHHX Da3MePOB METa-
GoNHueckH Harfogee BAMKHEIX OPraiioB MACKONHTAIOWMX, BHPAYKeHHHMX B OPOUEH-
Tax oT Maccs tena {M,, Kr}. (Stahl, 1965.)

o AdnoMeTnIHYeCEDe i AnnoMeTpiieckKoe
Prag YpaBHeHue Oprau VPaBHEHHS
Tlouxa 0,73M, 015 Cepaue 0,58 M, — 002
Moar 1,0M,—0.50 Jlerine 1,13M,—0.0:
ITevenn 3,33M, 012 Ofmana  MeuneyHanl40i oo

maccal)

1} l_[pélGJIHSHTEJIbHOE ZNAULHHE, OCHOBAHHOS Ha Jamunx Munvo, 1969; Smilh, Pace, 1971,
Tada. 4.

MoxHO nH B MeTaGOJHUECKOH AKTHBHOCTH OTAEJBHBIX TKaHeH
HaliTH xakoH-HHOYAbL ApPYroH KJIKY K 0OBACHEHHID HHTEHCHBHOCTH
MeTaloausma Lenoro opranusma? CylecTBYIOT JBe OCHOBHEIE Teo-
pHH:

1. UarencHBHOCTL MeTal0OnHsMa B TOMOJOrMYHBIX TKaHAX (Ha-
NOpUMep, B NeyeHu) OTHOCHTEJBLHO MOCTOSHHA K He 3aBHCHT OT pas-
MEDPOB TeAa, HO 3TAa KHTEHCHBHOCTE OTPAHHYHBAETCA HINH CHHUXKaeT-
csi y Gosee KPYMHBIX KHBOTHbIX HEKOTOPHIMH (hakTOpamMH <UEHT-
pafbHOTO» KOHTPOAS HJIM APYTHMH «OPradH3MeHHEIMH» (DaKkTOpaMH,
NPUCYIHEMH e oMYy JXEBOTHOMY.

2. VHTeHCHBHOCTh MeTa(OMH3Ma pa3HpX TKAHeH MeHAeTca ¢
pasMepaMu TeJla B TOH JK€ CTeNeHH, 4To H o0llas HHTeHCHEHOCTDb
MeTafoJR3aMa, TakkeM o0pasoM, ux cyMma OyAeT ONpeleasTbh CHH-
JKeHHe oOHiell WHTEHCHBHOCTH MeTalo/H3Ma C yBelHUSHHMEM pasMe-
poB Teaa.

MoHo Oplto 661 HageATbCHA, UTO Ha ITOT BOMNPOC yAACTCA OTBe-
THTb, u3yuas MerafonuzM ((axTuyeckn NOTpebaeHHe KHCAOPOAA)
Ha cpe2ax TkKaHeil in vitro. PaHHHe pesyabTaThl NOAKPEIJsJL mep-
Byto runotesy. TepporH u Pome (Teroine, Roche, 1925) nayuaan
MO3[, evyelb, MOUKE H MBIIILE NTHUL H MJAEKOMATAIOUINX, ¥ KOTOPHIX
yneJabHas WHTEHCHBHOCTh Merabosusma pasHuTca B 10 pas, H
OBHAPYKHAH, YTO Y KaJKAOrO BHAA FOMOJOTEUHBIX TKaHel, HeBaxK-
HO OT KAakKoro JKHMBOTEOIG uX Opajn, AHxadHe in vitro Owlio ozu-
BakoBHM. K TakoMy ke BeiBOAY NpHIau 'pefid u ero coTpyaHHKH
(Grafe, 1925; Grafe et al,, 1925), koropsie Hayuunn Gojiee fecATH
pasHBIX TKaHell MJEKONHTAWIIUX pasMepaMH OT MBIUE jfo ObIKa.
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Jns Kamporo THna TKaHell HWHTEHCHBHOCTh AMXAaHHA OblIa TIPak-
THYECKH OJHHAKOBOH Y BCeX >XHBOTHHIX, TIOSTOMY aBTOPH CHeJajH
BHBQ/l, YT¢ TKAHH TENJOKPOBHHIX HHBOTHHX CTAHOBHTCS 3HEpPreTH-
‘YeCKM 33BHCHMHMHE 0T PasMEpOB Tela TOJNBKO BHYTPH JKHBOTO OPra-
Hazma. [lo Bceli BEPOSTHOCTH, YAHBHTEJbHOE 0NHOOOpasHe AAHHHYX,
ronydeHHex Teppoutom H [peiéidioM, SpHIOCH PE3YAETATOM HCIOJB-
30BAHHA HeNoJxoisimiell MeTOZHKH. B03MOKHQ, TKaHeBOe IHXaHHE
OLlI0 OFpPaHHYEHO CKOPOCTBIO AH(GpY3HH, W MOITOMY ABTOPH He
O0HApyXHNY HHKAKHX pasavuki, a GoJjee Mo3zgHHe HCCJEN0BaHHS
€ HCMNOJIb30BAHHEM VAYYIISHHBIX METOAHK Aa/JH JDyTHe pe3yJbTaThl

Jaunsie, nonyuennnie KnefiGepom (Kleiber, 1941), moxasaawm,
4TO HHTEHCHBHOCTE MeTaf0/aH3Ma B cpe3aX [MeUeHH KPHICH, KpOJH-
K4 H OBUH B JefiCTBHTeNBHOCTH yMeHBIIAETCH ¢ yBeJHYeHHeM pas-
MEpOB Tesa, NpHYeM HaKAOH JNHHHE perpeccHu paseH —0,24. 3ror
HAKJAOH YAKBHTEJBHO CXOHEH ¢ HAKJOHOM JHHHH DETPECCHH YAe/b-
noro merafonuzma B uesaom opranusMe (—0,25). Onuako KieiiGep
He BKJIIOYUHJ B CBOH PAacUeThl JAaHHHE, MOJY4eHHEIE OT OAHON Jolia-
AH H ONHOH KopoBbl. CKOpee BCero OH He XOTes HCNOAB30OBATh JaH-
Hble, MOJYYEHHHEe TOMBKG ANA OLHOTO NPEACTABHTENH BHAA, HO
ecln Ovl OH CHENaJ 3T0, PACCUMTAHHHE HaKAOH Obln Ol MeHBlUE,
Peayaprater Kaefifepa cylllecTBeHHO OTAHYAMMCE OT Goflee PAHHHX
Pe3synbTATOBE M OCHOBATeJbHO NOJLEPIKHUBATH BTOPYIO THIOTE3Y.
Ouesunuo, 6uiy HeoGXOAHMH AaJbHelilliHe HCCAEAOBAHHS, BKJAIO-
yapilue oJblllee YHCJIO KHUBOTHBIX H GoJbllee pazHoobpasne TKa-
Hefi,

Boawwoft 0630p, noceAmenHuil Bonpocam MeraBojiH3Ma B MATH
OCHOBHBIX BHA4X TKaHell OT ZeBATH BHAOB MJACKONMHTAWONMX, Ona
ony6aukosan Tlancom KpeGeom (Krebs, 1950). Kpe6c monuman,
UTO, MOMHMO HEOOXONHMOCTH COOTBETCTByMOUlel AHGDYIHH KHCAO-
pona, BaxeH coCTae cpefpl, ocofeHHO B OTHOIIeHHH MeTabonuye-
ckux cy6erparoB, Pesymerarsl pas/iH4adHCh TaKXKe B TeX Cyuasx,
KOTJa HCCJENOBAaJH cpeakl M KOTAa TKAHH H3MeApualH: B HEKOTO-
PEIX TKauAx notpebneHHe KHeaopoga Guao GoNee BEHICOKHM, KOT/a
HX H3MeJbyaly, 2 B APYFHX — KOTAA H3 TKaHed AeNalH Cpesnl.

Kpebc aanancs BOMPOCOM, MOXKHO A4, MEHAA YCNOBHS H cy6eTpa-
Thl, OMPENeNHTb ¢«CTAHAAPTHYI» HJM <OCHOBHYIO» WHTEHCHBHOCTD
TKaHEBOro Meralo/H3Ma aHAJNOTHYHO TOMY, KAK OHA ONpPeRefsfercs
Aas Hegoro KUBOTHora. OTBeT B UeJOM OTpHUATE/]EH, Tak Kak
CJAHIIKOM MHOrO MepeMeHHhIX HeoOX0ZHAMO MPHHUMATh BO BHHMAHHKE,
K TOMY e HeT CTpororo 060CHOBAHHA, MO3BOJHNMLErO TPHMEHATDH
Kaxy1o Obl To HH OBUIO OAHY CTAHAAPTHYIO METOAHMKY A BCEX TKa-
Hell, a5 mamnx ueneit ato B ofuleM He BaXKHO, MOCKOABKY ME! 3a-
HHTEPECOBAHH B Pe3yNbTATAX, KOTOPHE HMEIOT OTHOIIEHHE K 34BK-
c(-nmocm MEXIy TKAHEBHM MeTal0MH3MOM H pasMepaMu  Tesa

rtabn. 8.3).
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Taganua 8.3. HureHcHBHOCTL HoTpefiedHA KHCAOPOAA B cPe3ax TKawel AeBATH
BHAOB MackonnTaiownx. (Krebs, 1850.)

C'THOCHTEAEHAA CKODOCTE NOTPeSAeHHR KHonopogal)
Macca Teaa,
EBnam KC

MO3T TOYKH medeH ceneleHKka nerKne
Muie 0,021 32,9 46,1 23,1 16,9 12,0
Kpeica 0,21 26,3 38,2 17,2 12,7 8,6

Mopcras  ceus-
Ka 0,51 27,3 31,8 13,0 11,6 8,5
Kpoauk 1,05 28,2 34,5 11,6 14,2 8,0
Kowmka 2,75 26,9 22,7 13,2 8,4 3,9
Cobaka 15,9 21,2 27,0 11,7 6,6 4.9
Oria 49 19,7 27,5 8,5 6,9 5,4
Bhik 420 17,2 23,5 8,2 4.4 4.3
Jouraap 725 15,7 21,5 5,4 4,2 4.4

'} B OpPHFHHANENOH CTATHE He YKa32ghl eNHRHIL, B KOTOPHX BHIp2IKeHO RoTpeGieHHe KHCTIOo-
poga.

Mpbl BHAMM, YTO IO Mepe TOrO Kak pasMepHl KHBOTHHX YBEJIH-
YHBAIOTCA OT MEIEM K JOLIagH, MOTpebJeHHe KHCACpOma BO BeexX
TKaHRX yMeHwlllaeTcss, B Mosry H Houkax ©HO yMeHbilaercss BIIO-
JIOBHHY, a B NeUeHH, cele3eHKe W JRTKHX — RDHOJIH3HTEABHO B 4e-
THpe pasa. OQNHaKo HE ONHO W3 HTHX 3HAYEHHN Raxke He NpHOIH-
JKaeTcd K BeJIHYHHEe YMeHBUIEHHA YJeJbHOH HHTEHCHBHOCTH MeTa-
foaMsMa LeJoro KHBOTHOrO, KOTOpad yMmeHbllaeTcs B 14 pas UpH
TAKOM Pa3sHO0Spa3sHH pPasMepOB MHBOTHBIX.

PesynabraThl, npusefleHHple B Taf/. 8.3, nmoaydeHsl Ha cpele,
BKJIOUaBIIeR HeCKONbKO MeTabojuyeckux cyGcrparos {mHpyBar,
dyMmapar, rayraMar H THAIOKO3Y), HO ¢ HH3KAM COAepiKaHHeM Kalb-
nus (cpena Kpe6ea I1). Ha takodi e cpele, HO ¢ HUSKMM COZEp-
Kanuem ¢ocdator u cojepxaliedi xanenal (cpega Kpebea 1II)
nmonyueHa OoJiee BBHIpa’keHHA% OT PasMepoB 34BHCHMOCTh AbIXaHHA
I8 neYyeHH, OfAHAKO MAS MG3ra 3Toro He OTMeuero. Taxum ofpa-
30M, H3MeHeHHe COCTaBa CPeAB MOXEeT H3MeHHTh 3aBHCHMOCTH [AH-
XaHHA OT pasMepos TeJla B TKaHAX Kakoro-au6o oaHoro THna. Oue-
BHAHO, MOHCKH CTAHAAaPTHOH MeTORHKW AJS ONpefeNleHHA TKaHEBOTO
MeTaboJIH3MAa He JIErKH,

TeM He MeHee 3aKJIOUeHHe, KOTOPOe MBI MOXEM CAeNaTh Ha oOc-
HoBe maHHbIX Kpelca no TkaHesoMy MeTafoJH3My, BecbMa HeABy-
CMBICAeHHO. XOTS HHTeHCHBHOCThL TKaHeBoro MeraboauaMma in viiro
H yMeHbLIaeTess ¢ yBeJHueHHeM pasMepoB Tejia, T0 yMeHblieHHe
Hesnb3s CPABHHBATL ¢ yMeHblIeHHeM YAeNbHOH HHTEHCHBHOCTH Me-
rafoadsMa y UeNoro KHBOTHOrO., BO3HMKAeT BONPOC, HMEET JH OT-
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HOlleHHe MeTalOJH3M CPe30B H30MHPOBAHHBIX TKaHeH K Merabo/aua-
My TOTQ K¢ CAMOrQ OpraHa y MHTaKTHOro xusortHoro. Ilpu monmt-
Ke OTBETHThR Ha 3TOT BONPOC HCTOMNL30BANU CJEAYIOWIHI NOAXOA.

CyMMapHOe TKAHEROE ABIXaHHE

Ecnu 6pl HHTEHCHBHOCTH MeTAGONH3Ma TKAHEBHIX CPE3OB MOrJa
JaTh NpaBUibHEE LHGPH HHTEHCHBHOCTH MeralonusMa opraHa, M3
XOTOPOrD B3STA TKaHb, TO MMKHO OHLIO OB CJIOXKHTH BCe LH{(PHI,
HafileHHble A KaXJOTQ THNA TKAHW, H MNO0JAYYHTh HHTEHCHBHOCTh
ofmero MerabonuaMa ANA LEJIOTO FHBOTHOTO. ITY TPYALOEMKYIO
BpOLEAYPY HEITAJNHCH MPOAENATh BCEro HeCKONBKO pa3, HO pesyJib-
TATH MOJVYHAKCH HHTEPECHBIMH H 3aCAYAHBAIOT BHHMAaHMA.

[TepBoe Takoe HecMeAoBaHHe GHO NpPOBEJAEHO TPYNNOH (usHo-
gorop #3 Crandopackoro yHHBepCHTeTa, HOAAEPXKHBABIUHX TeC-
HHH KoHTakT ¢ KrneiiGepom u HHOrAa COTPYNHHYABUIHX C HHM B
paspaborke npobnem cBsi3u MeTaBoJH3IMAa ¢ pasMepaMH Teaa
(Field et al., 1939). 3ro uccnemoranue GHIJIO APOBEAEHO HA MOJIO-
OHX NOJOBOIPENBIX GelBX Kpeicax co cpeRHel Maccol Teja 150 r.
Hcenenosanyu Bece OTHesdbHLle OpraHel W TKaHH, KOTOphle MOXKHO
6610 BHpesaTh, OBIJIA NPHHATE TILATEbHBIE [OPEIOCTOPOMKHOCTH,
qyTofbl COKPATHTE NOTEPH BPEMeHH, H AaHHble ObIAH SKCTPANONHPO-
BaHLl Ha BpeMfl HOJb (F. € Ha MOMEHT YMepIUBAeHHH KUBOTHOrO}.
IlonyyenHrle pesyasTaThl AAd 14 passHX BHAOB TkaHell TNpHBele-
Hel B 1a6n. 8.4, DTu pesysapTatel Nou cl0XKeHdu Aawr 110 ma kue-
Jopoaa B 1 u, Torga Kak MHTEHCH:HOCTE MerTaf0/M3Ma MOKOS UM
CTAHAAPTHOre Merabonusma AJocTETaer y 150-rpaMMmoBofi Kpoichl
167 ma Oz-u™!, T. e. cyMMapHOe TKAaHeBOe ARIXAaHHE COCTABJAET
66% HHTeHCUBHOCTH ABIX@HWS MHTAKTHOrO XKKBOTHOrO. Takum obpa-
30M, CYMMAapHOe ABIXaHHe H30JHPOBAHHLIX TKaHel KPBICH AOCTATOUHO
6/H3KO K IHIXaHHIQ OPraHH3Ma, H HeT HyXK bl HCKAaTh KAKoH-ubo «op-
raHM3MeHHBIH» (PaKTOp, KOTOPHIH AOJAXEH KOHTPOJHPOBATh yPOBEHb
TKAHEBOro AbIXaHHA in situ. BmecTe ¢ Tem pe3yibTaThl He NPOTH-
BopeuaT u 310l Teopud. [uckyccusi mo 3THM npobaeMaM AocTa-
TOYHO OECnJOZHA M HMeeT HEeCKOJLKO MeTa(HaHueckufi xapakTep
(Bertalanfiy, Pirozynski, 1951a, 1951b; Schmidi-Nielsen, 1951).
BosMoxHO, B 3TOM cAydyae NoMorao Obl H3yueHHe QOJblIEre 4ucaa
JKHBOTHEIX, HMEIOUIHX pasJiHuHBle pA3MeEps! Tena, NOCKOAbKY BCETAA
Jierue oCHOBEIBaTH O0CYACAEHHE HA AOCTATOUHOM KOJHUYECTBe (aKTH-
YeCKOTO MaTepHaJa,

CooTBeTcTRYOIlee HccnenoBanue Gplio onydaukoano B 1955 r.
Maprusom u @ypmanom (Martin, Fuhrman, 1955), xoToptie Gbian
ynenaMmu Crandopackodi rpynnel. Tor ¢akr, yto OHH A00aBUIU B
MCCACHOBAHHE TOJMBKO ABA BHAA — MpIe M cofaky, — HYXHO pac-
CMATPHBATD C TOUKH 3pEHHA TPYNOGMKOCTH H AJHTEJIbHOCTH CO-
BeplleHHoft umu paboTLl, BKJAIOYABIUNEH NOJHOE aHATOMUPOBaHHE
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Tatauua 8.4, CyMmapaoe norpefienHe XMCAOpOAa KpHcoit (macca rtena 150 r),
MIONCYHTAHHOR CHAOKEHHEM 3HAYEHHfl, ONPEACTEHHBIX KA TKAHEBRIX CPe3aX DA3HBX
oprakos in vitre. {Field et al., 1939.)

Cropocte noTpedaenns O
Opran Macca oprana, ©
M Oy UeABM OpPraHoM,
(r Braxuof Ma gyt
TKauHE-4)—!

CreneTHas MYCKYRaTypa 61,4 0,875 53,72
Huadparma 1,0 1,800 1,80
Koxa 27,8 0,416 1,55
Crener 10,0 0,163 1,53
Kposb 9,7 0,025 0,24
JEETS 9,2 2,010 16,48
[InmesapaTeAbHLA TPAKT 8,0 i,0l0 8,08
CeaskH 7.4 2,070 0,52
Mosr 2.3 1,840 4,23
[MTouxn 1,4 4,120 5,76
CeMeHHHKH 1,2 1,030 1,24
Jlerkue 0.9 1,250 1,13
CepAaue 0,7 1,930 1,35
CeneseHka 0.4 1,330 0,53
CeradnbHoe 9.6 ¢,200 1,92
Beero 150,0 110,08

JKHBOTHOTO H ONpelefieHHe PasMepoB OPTaHOB U TKaHEBOTO MeTa-
Oonusma. ¥ Mumm {23 r) cyMMmapHOe TKaHeBOe IhIXaHHe COCTaB-
Ao 72% HHTEHCHBHOCTH MeTafoJH3Ma NMOKOS LIEJ0TO OpraHHaMma,
y cobaku (19,1 xr}) — 105%. Takum ob6pasoM, H 3fech HabawozaeT-
CA IpHeMJeMoe COBNAJeHHE CYMMAapHOrO TKAHEBOIO ABIXAHHHA, OIpe-
HAeneHHoro in viiro, H noTpefaeHHA XMCJIOPOAAa HHTAKTHBIM XHBOT-
HBIM.

PesyabraTel onpefesieHHs] CYMMapHOrC TKaHEBOTO ABIXaHHA Y
3THX Tpex MXHBOTHHX HpelcTaBleHm B Taba. 8.5. Xora pasHooG-
pashe 3HaueHHi AAA pa3HMX TKaHeA BeJHKO, HHTEHCHBHOCTHL AbiXa-
HUA B TKAaHAX MEILOW BCErja BRIEUE, YyeM Y KDhICH, & HHTEHCHBHOCTB
AviXaids B TKaHAx cobaxH, xak npaBKIo, HHme. OgHAKO ecTh He-
CKOJIBKO HCKMIOYeHHH, M TPYLHO CKasaTh — COBNAJEHHE HJIH HeT TO,
YTo UH(pPE Tak GAH3KH K 3HaueHyw NOTpedaeHHA kKHCJAOpPOJA HH-
TAKTHHM JKHBOTHBIM.

Crnesyer OTMETHTL OZHO OOCTOATENBCTBO. M3-33 H3MeHeHHA OT-
HOCUTENBHBIX P33MePOB Pa3HHiX OPraHOB NPH H3MEHeHHH pasMepos
Teja mnorpefienne KHCJIOpOAa B KaXNoH TKaHH He ofA3aTenbHO
Oyfer MeHATbCA ¢ PA3sMepaMH Tela B COOTBETCTBHH C 3aBHCH-
MOCTBIO, OnpeflenfieMoll Tem ke [OKa3aTefAeM CTeNeHH, KOTOpH
onpeaenseT HaMeHeHHe HHTEGHCHBHOCTH MeTa00JIH3Ma HHTAKTHOTO
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Tadinqua 8.5, UHTEHCHEHOCTE TKAHEBOrD NHXAHKA Y MBINIH,
EPHCH H cabakn, BREIPAXEHEHAA OTEOCHTENBHO HHTCHCHBHO-
CTH TKAHEBOrO NHXaHHUA TeX yKe OPraHoB ¥ KpHce. (Martin,
Fuhrman, 1955.)

Mblwb | Kprea | Cofaka
Ofwas HHTEHCHBHOCTD MeTabonus-
ma, Ma Oy (r-u)—* 1,69 | 1,091 0,36
OrnocuTesvroe noTpebaeHue Kucac-
poda, TRARAMY
Maosr 1,68 | 1,0 | 0,74
Koctb 1,83 | 1,0 | 0,41
[TnteBapUTEABEHH TpPaKT 1,79 t 1,0 | 0,67
HKup- 2,15 1,0 1,30
Cepane 0,95 | 1,0 | 0,85
Iouka 1,22 1,0 | 0,60
Heyens 1,66 [0 1,00
Jerkoe 1,32 1,0 | 0,43
Mptunpt 1,44 1,0 | 0,65
Koma 1,15 | 1,0 | 0,41
Cenezenxa 330 | 1.0 | 1,51
CeMeBHHKR 1,03 |, 1,0} 0,32

XKHBOTHOTO. B ni06oM cayyae mosyyeHHEIE Pe3yJbTaThl NOAKpelIs-
0T NPeAllONOKEeHHe, UTO ABIXaHHe B TKAHEBLIX Cpe3aX JHaeT HEKOTO-
poe npeiAcTaBlJeHHe O ABXAHHH HHTAKTHBIX OPraHOB, XOTA 3TO H
He OylerT TOYHOH OLEHKOH.

MeTafoaHueckoe ocHameHMe THAHE

Hrak, My BHAMM, uTo NOTpeGseHHe KHCAOpOAA PA3NUUHLIMM TKa-
HAMU flefiCTBUTENBbHO H3MeHseTcs ¢ pa3MepaMu Tena. CeAsaHo JH
3TO ¢ BAXKHENIIUMH KOMIIOHEHTAMH KJETKH, TAKHMH, KaK MHTOXOHA-
pu¥ 1 MeTaboanueckue depMeHTHI?

Oxno w3 neperIx HcclefoBaHMi B 3ToH ofaactu Guiao ony6-
aukoBano JpaGkummim (Drabkin, 1950). HMayyas nopgupuroBHie
XPOMONPOTEHHH Y MJAEKONHTAIUINX PasMepaMt OT KPBICH A0 Joua-
AH, o o6HapyXua, uro: 1) cogepxarue reMorioOHHa B OpraHHaMe
JKHBOTHOIMO HNPOMOPLHOHANBHO ero Macce (K 3TOMY HaGAOAeHUIO
MBl BepHeMcsl Mo3XKe) W 2) coAepXaHHe LHTOXPOMA ¢ INPONOPLHO-
HaJbHO Macce Tena B cTeneHu 0,7 (AnA JKHBOTHBIX OT KpPHICH A0
KopoBH). Takum obpasoM, Oojee BHCOKad KOHUEHTpalUHWA LUTO-
XpoMa ¢ y MEJKHX MKHBOTHHIX COOTBETCTBYeT HX O0Jee BHICOKO#
yAEABHON HHTEHCHBHOCTH MeralonH3Ma, NpHYeM. NOKA3aTeNH CTEele-
HH B yDaBHEHHAX perpeccHR JJIA LUUTOXPOMa ¢ W ANA YIeNbHOfH
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HRTEHCHBHOCTH MeraloJansMa GYAYT cOOTBETCTBEHHO paBEHM —0,3 M
—0,25.

Kynkenr u gp. (Kunke! et al., 1956) u3yuasu WHTOXPOMOKCH-
a3y y KpPHCH, OBIbl, CBHHbY WM OHKa. COAepXKaHHe ee B MbIlLIIAX
H3MEHSJI0Ch KaK Macca Teja ¢ AokasaTelem crenenn —0,24. 3Ha-
TeHHe HTOr0 IMOKA3aTeNs CTeleHH COBHNajaeT ¢O 3HaUeHHeM I
YANbHOH HHATEHCHBHOCTH MeTabOnn3Ma HHTAKTHOG MHBOTHOIO.
K toMy e Gonee BHCOKAA KOHUEHTPaLHs 3TOr0 BasKHeHHleroc me-
taBonuveckoro (Qepmerta HabmOAanack y TeX MHBOTHHX, Y KOTO-
PHX yAesnbHasg HHTEHCHBHOCTb MeTafoausma Goaee Bhicokas. Cxol-
Bue paGorh {Jansky, 1961, 1963) BHABUIM Te e TeHAEHIHH —-
AKTHBHOCTb LHUTOXPOMOKCHAA3H TECHO CRA3AH& ¢ MHTEHCHBHOCTBIO
MeTafoNu3Ma B WIMPOKHX HHTEPBAJAaAX Pa3MepPOR Teaa MHBOTHHX.

JIpyroe uHTepecHDe MCCASAOBAHME KAacadoch YHCAA MUTOXOHI-
pufi y JKHBOTHEHX ¢ PasHbiMu pasmepaMu teaa (Smith, 1956). 27a
pafioTa BKAIOWANA TOABLKO HeTHPEe BHAA JKHBOTHHX {KpHCca, KPOJHK,
oBOa M OHK), HO pe3yAbTaTH NOJYUHIHCE yOeAHTeAbHHMH
{rabn. 8.6). IlnoTHOCTE MHTOXOHAPHA B KJeTKaxX HeYeHH YMeHb-
wwaercs ¢ pasmepamy tena g cremeHn —O0,1, Takum of6pazoM, OJOT-
HOCTb MHTOXOHApPHA yMeHbINAeTCH C YBEJAHYEHHEM pasMepog TeJa.
OnHake OTHOCHTeNIbHBIE Pa3Mephl NeUeHH HENOCTOAHHEL, OHH yMeHb-
WAalTCH ¢ YBeJHUeHHeM pa3Mepos Teia (BTOpas CTPOKa TaGMHLH).
Ofuiee YHCAO0 MHTOXOHADHA B NedYeHH HAXOAWTCA NepeMHOXeHHeM
nepeofi ¥ BTOPOH CTPOK, H MH BHAHM, Y4TC OHO NPONOPLHOHAABHO
Mmacce tena B creneHu 0,72 (rperss ctpoxa). Takum obpasoM, o6-
Mee YHCJI0 MHTOXOHIPHH HeueHW Ha | r maccuw Tema (ueTBeprad
cTpoka) yMeHpmaercs B cremeHd —(,28 ¢ yBeaHyeHHeM pa3MepoB
TeNa, YT¢ YAHBHTEARHO COBNAJAeT C NOKazare/eM CTelleHW AJs uH-
TEHCHBHOCTH yAeAsHOro MeTaBoaH3Ma Y MATAKTHOIO IKHMBOTHOTO
(—0,25).

TaGnwua 8.6. Koangecteo MHTOXOHAPHH B KJNETKaX NeveHH
Maexongraomux. (Smith, 1956.)

Koaungecteo MuTOXoHapuil Ha 1 r Macew
neyesn ~M01
Macca newenn ~ M0 82
KosnyecTeo MHTOXOHAPHIE B NEYeHH s 410,72
KonwuecTeo MHTOXOHADHA mevedn Ha
1 r macch Tena 0,28

JTta cBA3b MEXKAY COJepKaHHeM MHTOXOHADHA B II€MEeHH, OAHOM
H3 HauboJlee BAXKHHLIX A1 OOMeHa BeUIECTE OpraHe, U HHTEHCHB-
HocThKy oOWiere Mera(oNH3Ma ABAAETCA CePbE3HHM J0KAa3aTefib-
CTBOM TOH KOHLENilHH, uTe mMeTalonH4ecKHil cyOcTpaT Tkased onpe-
LeadercA HyxXiamH lesoro opraHusMa. Bee 370 HHkax nwe mommep-
KHBAeT MHEHMs, 9TO TKAHeBOH MeTaboJH3M B JKMBOM OpraHH3Me
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ynpasJsieTcsl IMaBHHM 06pa3oM HEH3IBECTHHIMM «OPraHH3MEHHBIMH»
axropamn.

ClenaHHOe 3aKAOUeHHe [NOATBEPKAALTC] HelaBHHMU Hceaelo-
BaHHAMH MHTOXOHAPHI B MBIIeuHEBIX KjaeTkax. ComepxaHue MHTO-
XOHAPHR B KJAETKAX UeThiPex pasHuiXx MBIU 13 BUAOB MJEKOOUTAI-
HIHX BCerfa OKa3nBanoch 0BpPATHO NpPONOPUUOHAJLHBIM pasMepam
tesaa. Hamepenue ofumero ofbeMa MHTOXOHAPHI MBIIIGYHEIX KJe-
TOK N[O OTHOLIGHHIY K pasMepaM Tesda Aajo JIHHHH PErPeccHH ¢ Ta-
KHM HaKJOHOM, UTO OHH NPaKTHUECKM NapasieNbHbl MaKCHMAJAbLHOH
HHTEHCHBHOCTH NoTpefaeHus kKuciaopoZa {(Mathieu et al, 1981).

Boijip BHCKazaHo NpeANOJOXKeHHe, UTO OKHCAMTeRbHasg clocod-
HOCTb MUTOXOHAPHH NpAMO CBA3aHa ¢ MAOTHOCTRIO KPHCT B HHX.
B yxasanHOM HcClIeJOBaBHM He OTMEYEHO H3MEHEHHA MIOTHOCTH
PacnoMoXeHnsd KPHUCT B COOTBETCTEHH ¢ H3MeHeHHEM HHTEHCHBHO-
CTH NPOHCXOJAIIAX B MEILEYHBIX BOJIOKHAX OKHCJHTEIbHEIX NIpOLec-
coB, Baprenc {Bartels, 1980), Hanporus, ykaselBaerT, 4TO INIOTHOCTD
KPHCT B MHTOXOHADHAX MBIl cepAila ¥ CaMOro MaJeHbKOoro mJje-
KONHTAWLLEr0 — Kapaukopoil Oenosybkm (macca rtema 2,5 1) —
B HECKOJbKO pa3 Bbillle, UeM ¥ KPYIHBIX MJEKOIHTAIUX (X0TA
KOHUEHTpalus MHUTOXOHAPHI pasiHdaercs HesHauuTeabro). Oue-
BHAHO, YTOGHE paspellliTh 3TH [IPOTUBOpEUHS, HeOGXOAHMLL AOMIOJ-
HUTENbHEE KOJHUECTBEHHbIE HCCAENOBAHMA MHTOXOHAPHH H Mexa-
HU3IMOB JHEPreTHYECKOTO 0OMeHa.

Caenyer yROMAHYTH ellle OAHO HelaBHEe MCCAeXOBaHHE. ¥ Mae-
KONHTAIOWMX, pa3judalollpXxcs 10 pa3MepaM Teja {I04TH Ha LIecThb
NOPAAKOB, H3yUYanH KOHLEHTpallHI TpeXx (epMeHTOB, KOTODHIE
YyUacTBYIOT B TIpollecce OKHCJAHTERBHOrO MeTa(oNH3Ma B MBILIIAX,
H OOHAapyXHAH YETKYI) OTPHIATENBHYVIO KOPDPEIALKI ¢ pazMepaMy
tresia (Emmet, Hochachka, 1981). Oanaxo Hak#oH auHufl perpec-
cHH Gnly1 MeHblle, YeM HAKJIOH MHHWH perpeccHH YAeALHOH HHTEH-
cHBHOoCTH MeraGonuszma. Ilo-BunuMOMy, 3TO TMOKAasLIBaeT, 4TO Hak-
J0H rpaduxa a3pobHOro Metaboau3Ma ¥ KPYIHEIX MJIEKQIHTAKMKX
Oonblle, yeM y MEJKHMX, HO 3TO [PEANOJOMNeHHe He cCorjacyeics
¢ HaOJINEeHHAMH Ha KMBOTHHX, Oeralolliux Ha TpexbaHe, KOTEA HH-
TEHCUBHOCThL NMOFJOILEHHS KHCTOPOXA AOCTHrAeT MAKCHMAAbHON Be-
auunusl (Taylor et al., 1981}.

Yro6sr 0606MHUTE PAa3pO3HEHHYI0 HHPOPMALMID © MeXaHH3Max
3HepreTHUecKoro ofMeHa, KOTOPHIM B KOHUE KOHLOB ONpefensercs
HCNOAb3OBAHHE KHCJAOPORA, MBI MOXEM CIeJaTb BHBOJM, YTO OH Tec-
HO KOPPENHDPYeT ¢ HHTEHCHBHOCTBKY MeTal0JH3Ma UeJdoro KHUBOT-
Horo., OpHako umelollagcs MHQOpPMAalHA BecbMa NPOTHBOPEUHBA,
NOTOMY COBepLIEHEO HeOOXOAMMH XaNbHefllHe HCCAeXOBAHHA.



9. Kax Jserxue nocraBisioT OpraHu3My
JIOCTaTOYHO KHCJOpOAa

HrrencusrocTs MeralosiM3Ma y KMBOTHOrO NOAHepXHBaeTca 6Gaa-
roflaps NOCTOSHHOMY DacXOJOBAHHIO TONJAWBA U Khejopopma. C Tou-
KH 3PeHHs PasMepPOB MHOr0o BHHAMAHHMS GHJO YAeJeHO cHAGKeHHIO
OpraH#aMa KHCJAOPOAOM H OTHOCHTRIBHO Mafo — cHalKeHHIO TOM-
JHBOM, B aTOfl I cleAyIOIMHX ABYX I'TaBax Mh OCTAHORHMCHA Ha CH-
CTeMe TPaHCNOpTa rasosB, B QCOGEHHOCTH KHUCJIOPOAA.

CHayana paccMOTpPHM BJMSHHe PasMepOB KHBOTHOTO Ha opra-
HB! rascofmena: Jerkue n xabpol, Pasmepsr n guddysnontrie crofi-
CTBAa 3THX OPT2HOB AOJ/DKHH COOTBETCTBOBATE NOTPeGHOCTH KHBOT-
HOrO B KHcJopofie. B ciegyromledl raase M OyaeM paccMaTpHUBATh
POJIE KPOBH B MepeHOCE Ta30B, A MOCKOABKY AAHHEIE 00 3TOM HOJY-
YeHH HA MO3BOHOUHAMIX, B OCHOBHOM Ha MJExKONHTAIOMIHX, obcyHie-
e OydeT orpaHHYeHo 3TOH rpynmofl. 3ateM Mul 00CYIHM CHCTEMY
LHAPKY/AALAN KPOBH, KOTOPas COCTOMT W3 Hacoca {cepiua) u tpy-
6onpoOBOROE, O KOTOPHIM KPORL [epeKadyuBacTCs.

Korpa mu ananusupyem HyHKUHIO EBIXATeABLHON CHCTEMH ¢ TOY-
KH 3peHHs BAMAHHUS PA3MepOB, Mbl AOJKHB NOMHHTb, YyTO GoJblias
yacTh HMelollelics HHGOPMALHH NOJYYeHR Ha FKHBOTHHX B INIOKOe.
HopMancnoe »KusOTHOe, ecliu OHO He CHMT, NPOBOAMT GOJBLIYVIO
YacTh BPeMeHH B aKTHBHOM HBHMKEHMH, ¥ CHCTeMZ CHAGMKeHHS Kuc-
JIOPOAOM OOJHA COOTBETCTBOBATHL ITHM JIONOJHHTEABHBIM MOTpPE6-
HOCTAM (32 HCKAKUYeHUeM KODOTKHX NePHOAOB HeycTOHYHBOTO CO-
CTOSIHHSI, TAKOTO, KAK B3DBIB MAaKCHMAJBHOH AKTHBHOCTH).

JlerkHe MJAEKOMHTAIILHX

B npeamlnyimiux raasax Myl BHAEMH, UTQ YAeJbHAS HHTEHCHBHOCTE
MeTaboNu3Ma ¥ MENKHX MJeKONHTANIUX BHINE, 4eM y KDYMHEIX.
Heyxend y MeJRUX MJEKODMTAWNIUX, R TOro 4ToOM YAOBAET-
BopATE GoJiee BBICOKHe NOTPeOHOCTH B KHCAOPOXS, JIETKHE OTHO-
cHaAbHO Godabiie? OrBeT HPOCT — HET.

Benuuuns o6beMa JAerKHX pasfAHYHBIX MAEKONHTAIOMIHX OTMe-
YeHH TOYKAMH Ha Tpa(HKe, MOCTPOSHHOM B JAOrapHOMHUECKOM
macwraGe Ha pHe. 9.1, DTy TOUKHM JIOKATCH HA TNPAMYIO JIMHHIO
¢ HakiaoHom 1,02, Hpyrump ciaoBamu, ofbeM JErKHX y MeNKHX
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Puc. 9.1. 3apEcuMocTh 06BeMa JETKHE OT Pa3MepOB Tena, Npe/CTABJeHHAs B JA0Pa-
pabuuaeckom macmrate, (Hs Tenney, Remmers, 1863.)

H KPYNHHX MJEKONHTAIOULHX COCTABJAET NPAKTHUECKH OJHHAKOBYIO
Joaw obsema refia (Tenney, Remmers, 1963.)

Bodiee mospuuit of3zcp GaxTop Aal cledyiollee ypasHeHHe IJIs
cBsap obnpeMa aerkux (V,, Mma) u Maccu rtefia (M, Kr} MJexo-
nuraromuax {Stahl, 1967):

V, = 53,5M, 108002,

JT0 ypaBHeHHe T'OBOPHT HaM TO Xe caMoe: 00beM JIe'KHX N0 OTHO-
IIEHHI0 K Macce Tela — BeJAHYHHA NOYTH NOCTOAHHAfA, XOTH, I0-BH-
MMMOMY, BCe XKe eCTh c1abas TeHAeHIHS K YBeJHUYCHHIO OTHOCHTEb-
HOro o0beMa JErKHX ¢ yBeJIHYeHHeM Pa3MepOB TeJa.

B koniue BHIAOXa 3HAUHTeABHAS YacThb JErOYHOTo BO3AyXa OCTa-
erca B JBIXaTeJbHBIX MyTAX H OTCIOfla BO3BpAIlllaeTcsl B JIerKHe CO
creaywmuM BroxoMm. O6veM 3Ttoro HeoOMeHHBalIleroca BO3AYXa
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H3BECTEH KaK «MepTBHHA 06beM». Ha ero sHayeHHe B ABIXAHHH MJe-
KOMUTAKIWUX YkasmBady TesHH n Bapraer (Tenney, Bartleti,
1967). Onu HccleZOBasiH KHBOTHEIX DAa3sHBIX pasMepOB — OT 3€M-
Jlepoexk H JeTYUuX MbIlell J¢ KHTOB — K OGHAPYXHJH, 4TO MeEpT-
Buili 00beM Tpaxed COCTABANET HPAKTHYECKH MOCTOAHHYI HacTh
obbeMa NerkHx.

Hz storo caegyer BHEBOH, 4TG MepTBHH o0bem OKasbiBaeT OLH-
HaKORGE OTHOCHTE/NBHOE BJAHAHHE HA JIErOUHYK BEeHTHJIANMIO Yy BCEX
MAEKOMUTAKIEX H BCAeACTRHE 3ToT0 KOHUeHTpaumus CO, B anbeeo-
Aax (Pco,) AOAKHA GHITH NOCTOAHHOH M He 3aBHCETH OT BENMUHHHI

Tena. 3To 3aKJaiOueHHe, no kKpalihell mepe Kak rpyGoe mpuGaHXKe-
HHe, corjacyercs ¢ HMelollgHcs HHoOpmauued O AETKHX H O KOH-
BeHTPALUHH ['a30B B TKaHsX!. .

B udenaoM AbiXaTesbHas CHCTEMa MJEKOMHTAOIMHX AOCTATOUHO
X0poUlo u3yueHa, u GoJplIyI0 HacTh HMelowlelics HHpOPpMANHE MOK-
HO HCNOJB3OBATH AJ17 BHBeJeHHS aAJOMeTDHUECKHX YPaBHEHHI.
Heckonbko Takux ypasHeHHI npuBefeHH B TalJ. 9.1, B HHTepecHo
A0CMOTpeTs, 4TO KaXKfoe H3 HUX NPOACHAET B BONPOCE O ALIXaHHH
miexkondTalomux. OAHaKo 370 e€lle He Bce, HGO ITH YpaBHeHHs MOX-
HG CHCTIOAL30BATH OAA paAfa AaibHefilipx o60OlIeHH, KOTOpHE He
T4K OueBHAHH (cM., Hampumep, paborw Drorbaugh, 1960; Spells,
1960}. VuuTmpag crasaHHOe, pacCMOTpHM JHahuHble Taba. 9.12%,

YpaeueHue (1) roBopuT Ham, uTO NHXATeldbHHi GOLeM, T, e.
of’bem 0ZHOrO BXOXA, IPAaKTHYECKH NPOMOPIMOH2NEH pa3MepaM Te-
Ja. ¥ |-KWJorpaMMOBOrO :KUBOTHOTO JibiXaTenbHbl ofbeM B nOKoe
Gyner cocTasAATh OKOAO § M, a AAx OOABLIHX H MeHBLIHX JKH-
BOTHHX NPONOPLHY OTHOCHTEALHO BeNHUHHB Teda OCTAHYTCH (IOYTH
TAKUMK e, NOCKOJbKY TOKa3aTedb CTeMeHH He3HAYHTEAbHO OTJIH-
vaercd or 1,0. Panplue MBI BHAenH, uto 0b0beM merkix V, —T1ak-
Ke NOcTOsSHHAA Aons ofbema Teia, OTCiofa CNeJYeT, uTO y BCEX
MJACKONHTAWIINX KaXAHfA BJIOX B NOKOe OOHOBJAsET OZUHAKOBYIO
A0 BO3AYXa B JerkHX. K 3TOMy MH BepHeMcsl no3xKe.

Ocranbhble ypaBHEHHs MOXKHO NpPOaBaNHU3HPOBaTh TOYHO TaK
Ke: Ka¥Kjoe ONUCHBAeT KaKylo-1HGO pechHpPaTOPHYI0 NEepeMeHHyIo
B MPUIOKEHHH K MJEKOMHTAKMHM B HenoM., OAHAKO MBI MOXeM
M3BJieUb NONMOJHHTEABRYIO HHPOPMALMIO, XKOMOHHHPYA HECKOJBLKO
ypaBHeHHH. B HexoTOpHIX ¢lyyadx pesysabTaToM OyAer YCTaHOBJe-
HHe CTEMEHHOTO 3axXOHA (HAK aJJAOMeTpHUecKOe NMpeickasaHHe) AAA

! CymecTeyeT NpeAnodcienne, yTo Pco, B KPOBH H anbBeoNaX Y OueHb MENKHZ

MACKONBTAIONIEX HMKe, ueM y Ooaece Kpymamx (Lahiri, 1975). Onuako manawe
o xolueHTpanHy COp; B TKAHEBHX BO3AYNIHHX NOMOCTAX SACTABAAIT AYyMaTh,
4To 3eMAepOfiKH, MEMIOTIATHE NPHTYHH H AeTYTHe MBIUH 10 STOMY NORa3aTelo
YKIaAmBawTcA B oObwHBE rpaHuuN Aad Maekonwtziomex (Tenney, Morrison,
1967).

tB -ra)dn. %1 H B DOCASAYWOWHX pPACCYMACHHAN HCROALIYIOTCS EAHHHIH, Ko-
TOpHE ofHuHO NpPHHATE B IIIJH3H[}J|01"HH ABIXaHKA,
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TaGanuz 9.1. PecnupaTopHele nepeMeHHEe Y MASKONHTAMIUHX, Bmgameuﬂue B

dopme annoMeTpHYECKHX ypaBHens# (macca Tena, M., xkr). (Stahl, 1967.)
Homep
Mepemenyan Ypaznenas ypaBHenHa
JrxaTensHulii cOBeM, MA V=769 M, 1o (1y
Kusnennan eMKOCTh JIETKHX, MX VC=56,7 M 192 2y
CKOpOCTL BEHTHAAUNH, M MHH™! V=379 M,0.80 {3)
O6Guasn pacTHRUMOcTb, MA- {cM-H,0)~t] C=1,56 M,!.04 (4}
Palora pacTaxeHus B MuuyTy (Mowl-| .
HOCTR), r-CM«MHH™1 W=962 M%7 (5)
Uacrora AWXAHUA, MEH™! Faux="53,5 M,~0.28 (6)
CrROpOCTE  TOMIOUIGHHS  KHCIopoaa,| .
M- MHH—1 V0?=11,6 M,¢-78 {7y

Gbusnonoruueckoii nepeMenHoll, B APyTHX cAydYasXx MOXHO Gyjer uc-
KJIOUHTh MAaccy Tesla M3 4YHCAa NepeMeHHHX, B 3ToM caygae MH
MOXEM DOJYYHTH NIOKA3aTellb, HE3aBUCHMEIH OT BENIMMHHH Teha, —
Gespasmeproe WHCIO, KOTOpOoe GyAeT oblieH XapaKTepHCTHKON Abl-
XaHHA MJIeKONHTAIOWHX. PaccMOTpHM HeKOTOpHEe YPaBHeHHS K3
Tabn. 9.1.

Pasnenus yparnenne (1) Ha ypasHeHue (2), molyuaem

Vi _ 7,69MA0% (M) ] _
W“W—O'ISG_T {OTICM =0,01).

B 3Thx AByX ypaBHeHMAX y NepeMeHHOfl, 3aBHCANIeH OT Macch, Ho-
Ka3aTe/In CTeNEHH B CYMIHOCTH OAMHAKOBE, W O3TOMY IIpH AedeHHU
OHH COKpallaloTes, AaBad OCTATOYHBIH TOKAasaredb CTENEHH NPH
macce (OIICM) 0,01, xoTophii cTaTHCTHueckH HesHauuM. OTHoule-
Hie GeapasMepHOe H He 3aBHCHT oT pasMepos Tena. OHO NOKa3hl-
BAET, YTO HOpPMAaJbHHi AbIXaTedAbHHl ob6vem (V,) ans maexomu-
TawIero B NOKoe cocTaBafeT NpHOAusnTeawHo lf7 ofbeMma Kua-
HeHHOH eMKOCTH Jierkux (VC), Kakorn 66l HH ObJIH pasMepH Tesa.

[TpoanannanpyeM ynpyrue cBoHCTBAa AWXATeALHOH CHCTEMEI, KO-
TOPble BHIpakaloTes ofillel pacTAXKHMOCTLIO B ypasHeHun (4). Pac-
TAXKHMOCTD — 3TO M3MeHeHHe oO0beMa AKXATeNbHONH CHCTEMB! MPH
BO3JAEHCTBHH Ha Hee eJHMHHULI AABJEHAA (B TPALHLUUOHHBIX eAHHH-
ax 2TO WHeJAOo MHIAHJIMTPOB, Ha KOTOPOE YBeAHUHTCA ofbeM Jer-
KHX npu AeficTeuu fAasiehus B 1 oM HyQ), Ecou mm pazpenum
ypaBHeHRe (4) Ha ypaBHeHHe (2), To HOAYYHM BeNHYHHY, H3BecT-
HYI0 Kak yAeJbHas PacTAXKHMOCTb, T. e, H3MeHeHHe 00bema, BH3-
BaHHOe BO3AEHCTBMEM Ha KAaMAYI0 eAHHMIY o0heMa JIETKMX eaHHH-
uei papiaecHui. Pe3yabrat BHTLAAAUT CAelyIOUuM ofpasom:

€ LS6MLY G/ H0) 0,028 (em H,0)* (OTICM=0,01).

Ve 56,7My1.%3 ()
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ITo ypaBsHeHHe NOKA3bIBAET, YTO NpH BO3JeHCTBHH A4BJEHHS, paB-
noro 1 e HsO, kamabii MEAAHAHTD 06BeMa JNErKOTO MJEKONHTA0-
wero ypeanuurca Ha 0,028 ma. Hpyrumm closamy, MOCKONBKY H3-
MeHeHHe 00beMa Ha eIMHHLY H3MEHEHHS AaBJEHHs COCTABJfALT NO-
CTOSHHYIO A0J10 00beMa JerKHX, MOXKHO CAeJaTh 3aKJloueHNe, uTo
YNPYrocTh JErKHX BCeX MJEKONHTAKLIMX OIHHAKOBA.

Paapenur ypaeHeHHe (1) Ha ypaBHeHMe (4), MH TTOJYY9HM Clle-
Aywomufi pesyAbTAaT:

v 7,69M,1,0¢ ()

T = THHLS Graon B0) =493 cm H,O (OIICM=10).

B aroM cayyae ocTaTOUHBIH NMOKasaTeNb CTENEHH NPH Macce OKA3H-
BaeTCsd TOYHO PAaBHEIM HyJw. BHisof, KOTOpHE MOXKHO ¢Aelath U3
3TOH ONlepalHM, TAKOB! AaBjeHue, Heobxoaumoe Aas 3aopa oAHOrO
AEIXaTedbHOTO 06beMa, OANHAKOBO ¥ BCEX MJEKONHUTAINIHX.

Ipu aenenun ypabxemua (5) Ha ypaBeenue (7) MBI moJyyaeM
paGoTy ABIXaHMd, BEHPaXeRHYI0 B JA0JAX 3HepreTHueckoro merafo-
Jtu3Ma HeJloro OpranusMa, B sToM ciyuae elHHHUH, HCNORL3OBAH-
HEle B OOOHX YPaBHEHMSIX, pa3/HuHbI, M HX CJeAyeT NEePECYHTATH
B CONOCTaBNMEle. JHeprus, BHpPaXKeHHag B rpaMmax Ha | cM B
| muH, nepecuuTHIBaeTCA B AMKOYJAH B CeKYHAY (BaTTH), a 1 mix Og
B npouecce MeraboausMma coorBercTtByer 20,1 IIx. [lostomy pac-
yeTHl OYXYT HMETh CASAYICUIMA BHA:

W 962M,,7 (r-capmmn) 962981 10-7X(1/60) (W)
Vo T1BMS (an Optm) 11,6520, IX(1/60 (W)

=4,05.10" (OIICM=0,02).

OTHoleHKe 3THX ABYX YPaBHEHWH ~— 3TO OTHOWIEHHE MOILHOCTH,
HeoOX0ANMOK M AMXAHHE, K MeTaloJHYecKo#l MOLIHOCTH; APYTH-
MH CJHOBAMH, 3T0 (e3paaMepHOe OTHOWeHHe (PAKTHUECKH OMHCLIBAET
3(heKTHBHOCTL AnxaHHs, OHO MOKa3LIBAET, YTO MOUIHOCTh, Heol-
XOAHMAaA AN AEIXaHHA B TOKOe, coctaBiserT ToNbKo 0,04% obuieit
meTabonnueckoll MomuocTH. OUEHHBAsl 3TH UUQPH, CASAYET BCTOM-
HHTB, uT0 3(pEeKTHBHOCTE MEII cocTaBiser okoao 20%, nostomy
MHHHMaJbHasi MOMIHOCThL, HEOOXOAHMas IAs ALIXaHHA B NOKGE, CO-
craBaser 0,2% obwmef Meraboanueckofi MomuocTd. Moryr curparhb
CBOIO pOJIb U ADYrHe IHOTepH, NOITOMY AAaHHAs abCONIOTHAsA BefH-
UnHa, MOXKeT GHITh, ellle CAMILKOM Maja. OAHAKO BAXHO, 4YTO AOJA
MeTal0MHYecKOH MOMIHOCTH, HeoOGXoauMas OJs ABIXAHMS B [NOKOE,
cocTaBJfgeT HeGoabIYIO yacTh o0llero MeTafogH3Ma H 4TO AJ1d BCeX
MJIEKONIHTAIOMHEX 3Ta IO eCTh NOCTOSHHAg AONS Meraloauueckoil
MOUIHOCTH He3aBHCHMO OT pasMepoB TeJa.

YpapHenne (6) Tpebyer juiup HeGoawlioro KoMMeRTapus, Jlo-
¢TaToyRo OydeT CKa3aTb, YTO YMeHbIUEHHE YACTOTH ALIXAHHA ¢ yBe-

8 LWmuatr-Hueeascen
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JHYEHHEM pasMepoB Teaa ONpefenAeTcA TAKHM Ke aJaOMeTpude-
CKUM MOKasaTedeM CTeleHH, YTC H.YyAesJbHAasd HHTEHCHBHOCThL METa-
Gosuama, a umendo —0,26. Do ofcyxAanocy paHblle KAK OJHO H3
CACACTBHE MOJENAH aNAAOMETPUYECKHX NpeobpascBaHHi, OCHOBAHHOM
Ha TeopHU ynpyroro nogobus Max-Marona (ra. 7).

W naxoueu, pasgenum ypasHeHHe (7}, ONHCHIBAIOILEe CKOPOCTh
TIOrIOIIEHKHA KHCJAOPGAA, Ha ypaBHeHue (3) — CKOPOCTb BEHTHAA-
IHH JNerkux. B pesyabTare NoJayuuM

i/o _ 11,6M%.7 (vn)
‘;»z = Fram om0 ey = 0081 (OIICM = —0,04).

B sTOM caydae OCTaTOUHHIE NOKaszaTeab CTENEHH NpH Macce Gyaer
—0,04, 4TO HEZOCTOBEPHO OTAHYAeTCsl OT Hysad. Mrorosoe HHCAO
0,031 okaznBaeTcs Ge3pasMepHHIM, HO 5TO He HCTHHHO OeapazmepHoe
HHCJIG, TAK KAK eGUHHOL o0beMa B ONHOM YDaBHEHHH OTHOCATCH
K KOJHUeCTBY KHCMODOAa, & B JADYroM — K KOJAHUYECTBY BO3AyXa.
OHo nokasblBaeT, 4TO M3 KaXKAOH eAUAHIE OOmeMa BABLIXAEMOTO
Bosfyxa 0,031 o6bema xuCAOpPONa HCHOJAb3yeTcA B Mpoilecce MeTh-
Bonnama (r1. e. 3abupaercs H3 BABIXaeMOro BO3Ayxa). DBonee npw-
BbIYHO, OJAHAKC, TOBODHThb, YTD KHCJAODOA, 3abupaeMblii B NerKHX,
cocraeaser 3,1% oObeMa Biamxaemoro sospyxa. O0olueHus, x KO-
TOPbIM MHl TNPHUIIM B OpeAesax TOYHOCTH YCTAaHOBJIEHHBIX B3aHMO-
€BAsell, MOKa3WBAIOT, UT¢ BCe MJAEKONUTAWIIHe H3BJISKAT OLHHA-
KOBYIO JONI0 KHCACPOAA K3 BABIXaeMOTO BO3IyXa.

DTH NpHMepH ACJXKHE ACHO IOKa3aTh, KaKO{l MOLLHBIA HHCTPY-
MeHT MH N0fydyaeM, KoTda ONepHEpPyeM C a/MJOMETPHUECKHMH Ypas-
HeHpaMH. OHM NO3BOJAIOT HaM YCTAHOBHTb 4€PThl CXOACTBA H BHI-
pectH o0llue MPHHIHNB KOHCTPYKUKK XHBOTHBIX, KOTOPHIE HACTOJb-
KO € HH(POPMATHUBHBI, HACKOJBKO U MPOCTHL.

Koneuno, Heo6X0AMMO NOMHHTb, UTC AJNOMETPHYECKHE aHAJIH3
fiMeeT TEHAEHUHIO CIVIaXKHBATh Pas3fiH4Hs MeXKAY OTAeNbHHIMH BH-
RaMH. DT0o H B CaMOM JeJe XKeJaTe/lbHO NMPH YCTAaHOBAEHHH OOILHX
NPUHIHNCE, 4 KOTHA OHU M3BeCTHH, HHQOpPMAlUIO, DOJNYUYEHHYIO ApU
JeTaNbHEIX HCCJASAOBAHMSAX OTHENbHHIX BHAOB, MOXHO CDaBHHTH C
0006IeHHEIMHE YTBepXaeHuAMH. TakHe CpaBHEHHH® 4YacTO0 TO4YHO
BHIABAAIOT (PH3HOJNOTHYECKHE CHENHAJH3ANHH H NO3ITOMY MOTYT
{biTh 0COGeHHO NMOKA3aTeABHBIMH,

Jlerkue MTHIL

HuixaTenbnas cucreMa NTHI N0 CBOEMY CTPOEHHIO PajHKaabHO OT-
AUYaeTcA OT ABIXATEJbHOH CHCTEMBl MJAEKCHUTAKUIHX. JIerkHe mJie-
KOMHUTAPRILHX OPeACTARAAIOT cOG0MH, B CYUIHOCTH, MEIIKH € MHOMKe-
¢TBOM NoApaszieneHuii {anbBeosi), B KOTOPHE BO3[AYX BXOAHT H H3
KOTODHX BHIXOAMT. Jierkue e HNTHI COCTOAT H3 OOMABILOro 4yHCAA
napaajenbHnx TpyOouek (nmapabpoHxos), Uepes KOTODhle BO3AYX
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nporexkaer Gosee HAH MeHee NOCTORHHO B OLHOM HallpaBJeHWH KiK.
BO BpeMs BJOXa, TaK ¥ BO BpeMms BHxoxa. Takum o0pa3oM, ORHO-
HanpaeleHHBA NMOTOK BO3AYXd B JIETKUX NTHUH PA3HTEJbLHG OTJIHUA~
eTcsl 0T er0 NPUAHBHO-OTJHBHOIO ABHMEHHS B JIETKHX MJSKONHTAlo-
mux (Schmidi-Nielsen, 1975h), Kakoew fn1 HH GBAH OTHOCHTENb-
Hble NPEUMYIIECTBA STHX ABYX CHCTEM, OHH BLINOJHAIOT OOHY M TY
He QYHKUMIO, a NOCKOJABKY HHTeHCHBHOCTL MeTabonHMaMa y NTHU K
MJEKONUTAIIUX OIHHAKOBEIX Da3MepOB OJHHAKOBa, 0fe¢ CHCTEMEL
TIO3BOJAIOT OCYIMECTBAATE rasoobmer ¢ OJHOI CKOPOCTBIO, MO Kpaii-
Hell Mepe KOrja JXHBOTHOE B NOKOe.

Becbma ncuepnoiBaromuii o630p pasfipocarmnofi uHdopManuu 0o
Abxanuw ntun 6ua onyGauxoeaH Jlasmesckn u Koamepom (La-
siewski, Calder, 1971), a Xungc 1 Koaazep (Hinds, Calder, 1971)
B ¢Boefi pafoTe mogpobHe ofcymuaAy BONpPOC, Kacalliuificds MepTRO-
ro npocrpaHcrsa Tpaxed. HexkoTopwe us anaoMerpuueckux ypas-
HeHHH, BEIBeAeHHEIX 3TUMH ABTOPAMH, HpHBeZeHH B Taba. 9.2; ang
CcpaBHEeHHs B Heil TpUBe/EHH TaxkHe Ke YpPaBHeHHS OAA MJILKONH-
TalOWHX.

Tatnua 9.2. AsnoMeTpnyeckie YpaBHEHHR JAsS PECHPATODHEIX MePeMenHHX ¥ He--

BOPCOLEHLEIX NTHL H ¥ MJAKONWTalux (Macca tena, M., B xr). (Lasiewski, Cal-
der, 1971; Stahl, 1967, Tenney, Bartlett, 1967.)

Tlepemenuan TTren b Maexonuralomee ypa%?:::ii)u

O6bem Jerkux, Ml Va=29,6 M0 53,6 M, 106 {8)
OfveM Tpaxeu, Ma Viep=3,72 M 1.0¢ 2,76 M, 108 (9
OexatedvHufi ofbe, Ma | Ve=13,2 M, 108 7.69 M 104 (1)
YacTora AHXEHHL, MUE™! | frux=17,2 M0 53,5 M, -0.20 (11)
Cropocte BEHTHITALUHH, | .

Ma-MHR—! V=284 M0 379 M,o.e0 (12)
Cropocts noTpeGnenus| .

KHCAIOPOAA, MJ-MHE™! Vo, =113 M.%72 11,6 M08 (13)

1) Bonee no3AHee cpaBpenre {Maina, Selfle, 1952) pano ypappesHs #Ana ofTeyMa JerKHX
ynrao (V, =30,36 M 19 w wmaexomntawunx {(V,=4192 M 1%, g x0oTopux nokazaTesm:
CTEMeHK NpH Macce oO4TH HAEHTHYHBEL, HO pasHuna B kosdrbHuHeHTax ApORCPUHOHATEHOCTH
Medblle, HeM B TAGAHIE.

Ilpexne Bcero OTMeTMM H3BECTHHIH Temepn (axT, 4To y MTHI,
H MJEKONHTAIOWAX MOYTH OZHHAKOBAA CKOPOCTb NOTPebJEHHST KHC-
nopoAa B nokoe [ypaeHenue (13)].B Apyrux ypaBHeHHAX MH 0GHa-
PyXHBAEM SHAYHTERABLHYIO PA3HHLY MeXAY NTHIAMHE H MJGKOINHTAI-
IUMMH, B YaCTHOCTH Yy DITHI ropasic MeHblIe Jerkue [ypapHe-
Hue (8)), ropazmo MeHbllle YacToTa ABIXaHHs [ypaBHerue {11)] u
COOTBETCTBEHHO C 3THM ropasgo GoJblie 06beM OOMEHHBAEMOro 3a
OZHH BLOX BO3AayXa [ypaBHenue (10)].

g
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B uesoM nokasaTeaum CTENEHH NPH MAacce B 3THX YPaBHEHHAX
OKA3HBAIOTCA CXOAHBEIMH JJI4 [THH H MJGKOTMHTAIOBIHX. YUHTHBasA
Pa3HODOAHLIN MAaTepHaJs, KCIONb3OBAHHHIH NMpH pacyerax, Hefoab-
illHe pa3/vuMsa B NMOKasaTelnsdx CTelleHH NPH Macce, NMO-BHAHMOMY,
MOXKHO He NPHHHMaTh BO BHHMaHHe. Ko3Q{hHUHEHTEI Nponopuio-
HaABHOCTH fABHO DAa3JHUHer B ypasHenusx (8), {10) u (11}).

CpaBHeHHe NTHI ¥ MJEKONHTAIOLLUX MOMKET NPHUBECTH K 3ame-
qatebHBIM pe3ynibTaTaM. Kak Wbl BHAend paHblie, HHTEHCHBHOCTD
MetabonuaMa y 3ITHX HABYX TpyNnm ofHHakosa [ypaBuenwe (13)].
TlockoBKY CKOPOCTEH BeHTHJIAUHu [ypaBHeHue (12)] y nrTHu HMKe,
ATHUH AOMHEL H3BJAeKaTe OOJBIUE KHCAGPONA H3 BJEIXaeMOT(G BO3-
AyXa, yeM MJeKonurawimne, Joao H3BNeKaeMOTo KHCACPOAa MOXK-
HO JIeTKo MOACUNTATE M3 ypaeHeHud (13) n ([2):

Vo, _ 11,3M07

i 28T = 0,040 (QOICM = —0,05),

310 o3Havaer, UTO NTHUH B ofiem u3paekawoT 40 Ma kucaopoza
H3 KaXAOrQ JHTpa BALIXaeMOro BO3AyXa. Pamee MBl BHASHH, YTO
COOTBETCTBYIOLLAA BeJMMUMHA AAH MJIACKONHTAIOWIHX  COCTaBJaAeT
31 ma kucnopoma u3 1 1 Bosayxa. Takum o6pasoM, NTHIB AelcT-
BHTeNbHO HM3BJexaloT 6o/bllle KHCJAOPONA W3 BABIXaeMOro BO3AY-
Xa, 4eM MJICKONHTAulRe, U Pco, B BHIBIXaeMOM BO3LYXe MO3TOMY
HoAxHO OBITh COOTBETCTBEHHO BhIlIE Takke y nTut. OgHaKko cBoe-
o6pasne CuUTyallHH 3aKAKOYaeTcA B TOM, 4T0 apTepraiabioe Pco,

y nTHiL {0Ho cocTasaseT 0x0ao 30 MM pT. ¢T, # He 3aBHCHT OT Das-
MepoB) Huke, ueM y MaAeKonutaromux (40 mm pr. cr.) (Calder,
Schmidt-Nielsen, 1968).

Kak 310 MoxHO0 00BAcHuTE? Kamercs, sTo nporusopeuur Gonee
BEICOKOMY Pco, B BEABIXaeMOM BO3ZyXe y ntuu. Onnako §aaroaa-

P cBoeoBpasHON OPTraHA3aUHH NOTOKA BO3AyXa B JErKMX [OTHI
A y3HOHHOTG PAaBHOBECHS MeXY BHIBEIXaeMBIM BO3AYXOM M ap-
TeépHaJbHOH KPOBBIO, KaX y MJEKOMHTAIWHX, He Habaopaercd.
B aprepuanvHoli KpoBH NapuUHabHOE AaBjeHHe KHCJAOPOAA MOMKeT
OniTh BHIIE, a OBYOKHCH yriepofa — HuiKe, yeM 370 GOm0 OBl mpu
PABHOBECHH C BHIABIX2€MEIM BO3AYXOM,

3TOT OYEBHAHHBIA Napapgorc OOBACHAETCH OCOGEHHOCTSAMY MNOTO-
KOB BO3JlyXa M KPOBH B JerkHX NTHUB, OYHKIUOHHPYIOUIMX @O
MPHHLMIY NpPOTHBOTOUHON cHecTeMmel (Scheid, Piiper, 1972). Taxuum
ofipasoMm, anioMerpHyeckde YpaBHEHHS OTYETAMBO YKA3BIBAIOT He
TOJNIBKO Ha CXOACTBO, HO H HA XaDaKTepHBe PAZNMHUMA MexAy Abl-
XanveM y NTHE M MJEKONMHTAKLIUX. B 3ToM cayuae 3aKNIOUEHHH,
KOTOPWe OBIAM CAENAaHB NPH aHAAH3e AMJOMETPHYECKMX YpaBHe-
HUH, MoKAa3adu pa3iaHudf, NOATBEPKACHHbIe [03XKe NPAMBIMH 3KC-
NepHMEeHTAMH,
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¥nusHTeNbHO NMPOCTAR KOHUENHT caMMopdioaa

Paccemotpum cueTeMy, ¢ MOMOIIBIO KOTOPOH KHCAQPOA H3 OKpYHalo-
IeF0 BO3/yXa DOCTylaeT B MHTOXOHADHH Muaiu. OHa COCTOHT H3
pAda 3TANOB; BEHTHAAUMM nerkux, Auddysun kHclopona B KPOBh,
LAPKYAALME KPOBH, NepekayHBaeMofl cepilleM, H Iu(pdy3un H3 Ka-
OUIAAPOR K MHTOXOHAPHAM. KasKAHI KOMIOHEHT 3TOfl CHCTEMH
JoqKeH OBITb crocofeH K MepeHocy KHCJIOPOfa ¢ MAaKCcHMaJbHOH
CKOPOCTBIO, NIPH KOTOpOi#l MBILIE pacxcAYIOT KHcopoh. Buecre ¢
TeM OecCMEICAEHHO TOLAEpPIKHBATH (oJiee BBICOKHE BO3MOXKHOCTH
nepeHoca, 4eM 3TC Heo0X0AMMO [OJA YHNOBJAETBODEeHHs MAaKCHMAlb-
HueX norpe6Hocrell. Hanpumep, cepauy coBceM He HYXHO OBITh B
COCTOSIHUY [epeKauHBaTh KPOBM B JIBA pasa OoJblle, 4eM MOXKeT
korpa-aubo noHajofureca. Muea npocra: kaxpuil ajleMeHT B 3TOH
ey JOJXeH CTPYKTYPHO COOTBETCTBOBATH NOTPeSHOCTAM, HO He
NMPeRsIaTh HX. STOT NPUHUMI, MOKA3IWBAIOLEHE, YTO CTPYKTYpH
OpraHH30BaHEl Tak, 4TeOB COOTBETCTBOBATH MAaKCUMANBLHBEIM TIO-
TpeGHOCTAM, HO He NpPEBHIIATL HX, OBIJI HA3BAH HPHHLUHOM CUM-
mopgroza (Taylor, Weibel, 1981}.

2ror npuHuun uMeer Goabwod cmeica, CozgaHde u nolsepxa-
#ue B 3Q(PEeKTHBHOM COCTOAHHH CTPYKTYD, NpPEeBHILIAIOIEUX noTpel-
HOCTH, CAHIIKoM Aoporo. Hanpumep, Her HeoOxoaumMocTu B 601b-
flleM KOJHUeCTBe MHUTOXOHADHA B MEIMIUAX, 4YeM 3TC HYKHO AJR
MaKCHMAJIbHOT'O HCTIOJAb3CBAHKA KHCJACPOAA; HeT HeoGXOXHMOCTH B
GoJlee KPYNHOM cepAie, ueM HeoOxOZUMO A7 HepekauHBaHUA KpO-
BY; puddpysHoHHAA cnoccOHOCTE JIEFKHX JOJAXHA TOUHO COQTBETCT-
BOBATb KOJMUECTBY KHCJAOPOAA, KOTOPOE MOMKET TNepeHOCHTbCS
KPOBBIO, H T. A. DTOT HOPHHUHN YyXKe 06CyKEakcd 8 NpeABIIYIIHX
raagax, XOTA OTUETJHBO ellle He OHJ cQOPMYJIHPCBAH.

B COOTBETCTBHH ¢ 9THM NPHHALHIOM ME MODMH Gbl 0XHAATb, YTO
MaKcHManapHad JudQy3HoRHas Crnoco0HOCTE JeKHX A0NXKHa OBITB
PaBHON MaKCHMaAbHOH CKOPOCTH MOTpebjeHHs KHCA0DPOAA, NpPH KO-
TOpOH OPraHu3M JKHBOTHOTO MOMKET €ro pacxodoBaTb, HG He Ipe-
puimnare ee. (ToT ¢axT, 4To MEIIEL BO BPEeMS KOPOTKHX GpOCKOB,
HJAH YCKOPEHHH, MOTYT NpPeBHIHATE MAKCHMAJBHYI 23pobHYI0 MOIN-
HOCTb, ¢ STHM He CBA3aH; MH CDPaBHHBAaeM MAKCHMAaRbHOE YCTAHO-
BHBIleecq HCMONB30BAaHHe KHCIOpPeAAa W CHNOCOGHOCTh JerkuX Io-
CT4ABJAATH HTOT Kucaopol.) CyllecTByeT NpeilcJoxkeHHe, yro Mak-
CHMaJbHas CKOPOCTh NoTpebNleHud KHCAOPOAA MJEKOMHTAIMIHMH
npu ABHiKeHHH NpHMepHo B [0 pas Buille, yem B nokoe. 31O nod-
Teepanin Tsfinop u np. (Taylor et al, 1981), nayuusiue 14 sunoB
MJEXOIUTAIERX pa3MepaMHy oT 7-FPAMMOBOTC KapJAHKOBOTO XOMAY-
¥a jpo 217-gkunorpaMMcBOH auTWIONB Kauubel, OHH TOJAYYHAH Jn-
HUID perpeccuy IAA MAKCHMaJabHOrD ToTpel/eHHs KHCJIOPOAA B 3a-
BHCHMOCTH OT pasMepoB Tena ¢ HaknmoHom 0,79+0,05. Korna B 3T1H
pacyeThl BKJIIOUMAH AOMAIIHHUX JKHBOTHHX, HaKJOH oCcTaJICH TeM e,
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npHYEeM MaKCHMaJjbHOe noTpefieHue Kucaopoxa B 10,3 pasa npephi-
wano noTpebierHe KHCAOPOJa B NoKoe AJH JNOOHX JAAHHBX pasMe-
poe TeJa.

IMockoarKy JerkHe AOAXHB OBITE B COCTOAHHH NOCTABJATE KHC-
JOPOA 8 COOTBETCTBHHM C MaKCHMaJbHOH CKOPOCTBK} €ro pacxolo-
BanHdA, cnocoOHocTh Jerkux kK AHQQysHH KHCAOPOAa (Dnoz} DO~

Ha cooTBercTBoBath 3TOMY. IIpH HamepeHun AHGPY3SHOHHOH cno-
coBHOCTH JIEMKHX Y MJAEKOMHTAKOUMK, CHAbHO Pas3lHYAIODIHXCA NO
pasmepam Tena, OBIJIM NOJYYeHH O4EHB HHTepecHbe pe3yabTaThl
{Gehr et al.,, 1981). 'oBops kparTko, BeckMa THlaTeslbHBle MoOpdo-
MeTpHYeCKHe H3MEeDeHHs INoKasand, uro AuddysnHonnas cnocol-
HOCTb HM3MeHAeTcHd B 3aBHCHMOCTH OT PasMEpPOB Tella ¢ HAKJICHOM
0,9940,03 (32 Buaa pasmepamu oT MeHee 3 r &o 700 kr), a He
¢ HaggmowoM 0,79, Kak MoXHo Opao Obt OMHAAThH, HCXOAA H3 Mak-
CHMAJIbHOTO HCIOJB3OBAHHA KHCJIOPOAR.

[TpoTHBOpeune 3Jech OUEBHZHO K NPEACTABJIAETCS Napaiok-
canpHbiM. [louemy auddysHonnas cnocofBoCTb JErKAX (HAKIOH
0,99} 3aBHCHT OT pasMepoB HENPONOPUHOHAJbHO MAaKCHMAaJLHOMY
HCHOJAB30B2HHIG KHCH0poida (Hakaon (,79)? EcanycaMore menkero
MJeKONHTaollero cnocobnocte kK XAGOY3HH KHMcnopoka efisa JoC-
TaTOYHA, YTOOH IOKPHTH MAKCHMAaJbHVIO CKOPOCTh €ro HCIOJIb30-
BaHKA (M AONXKHa ObiTh 1o KpaiiHefi mMepe Takol ke Ooabpwioit), 10
¥y €aMoro KPYNROTO MJexONHTalouerc AH(QQpysnonnad crnocofnocth
B 10 uau 20 pas Gonblue, weM KOraa-jaHGO MOXKET NOHALOOHTLCA.
SToT mapaioKe, NO-BHAHMOMY, NPOTHBOPEUHT MPHHLHNAM CHMMOP-
¢osa. CoBcem He nmoxoxe, yroOw MopdoMerpHUecKHe AaHHble GHIAH
HeMpPaBHWILHEIMH M COHEPXKANH CHCTEMATHYECKYH OLUHOKY, MeHAl0-
myloca ¢ paaMepamu resta, Bosee Toro, npambie H3Mepedus AHbby-
BHOHHOH CNMOCODHOCTH Y JKHBBIX MKHUBOTHHIX NOETBEpPAHAM Mopdo-
merpuueckne Rahnple (O’Neil, Leith, 1980). Obpacuesne napanox-
¢a Haj0 HCKATh B UeM-TO APYTOM,

QOnBa u3 BO3MOMHHEIX NPHYHH 3TOrC MPOTHBOPEUHS, NO-BUIAHMO-
My, cBf3aHa C BeJHYHHOH NpednojiaraeMore naprHadbHOTO AaBje-
BHMS KHCI0DOAA B aJbBEOJIAPHOM BO3JAyXe Ha NMOBepXHacTH MemGpa-
HEI, 4epes KOTOPYK KHCA0poAd AKpOyHAHpYeT B KPOBb. XOTA 3Haye-
HHe DNapLHaJlbHOTO A2BJA€HHA KHCJAOPCAA B AJAbBEOJAPHOM BO3AyXe
B OCHOBHOM CXOHHO YV BCEX MJEKOINHTAKWIKX H COCTABJAET MpPH-
mepao 100 MM pT. ¢T., NapUKAaJbHOE LaBJEHHE Ha CaMOfi noBepx-
HOCTH aAbBEONAPHOA MeMOpPaHbl, NO-BHAHMOMY, KHXKe y Gosee kpyl-
HBEIX MJEKOTHTAMOMHX.

Kucaopos zocturaeT NOBEPXHOCTH aJbBEOJIMI B XBa 3tana: mep-
BBl — BEHTHJSALMA JAeTKHX H BTOPOH — AH(PQY3HA BHYTPH aJbBeo-
Abl. Ota AHdgysHa NPeANoaaraer HaJHYHe KHCJOPOAHOrO IpagueH-
Ta BHYTPH aJbBeoJbl H 0oJee HH3KYI0 KOHLEHTPALHIO KHMCJI0DPOAA
Ha NMOBEPXHOCTH MeMOpaHu. DTOT rpajHedT YacTO Ha3blBAlOT CTPA:
rupuxayued, Ecnu paccrosHue auddgysHH BO3pacTaer c yseaHue-
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HHeM pa3MepoB Tesa, KOHUEHTPALMS KHCRGPOJAA HA IGBEPXHOCTH
MemBpans GyIeT AHKe, Takum ofpazoM, OyReT HuKe H ABHXKYLLAf
cHAa Auddyann uepes meMGpany y 6oJee KPYNHBIX KHBOTHHIX, [lo-
3TOMY KaXKyllasic® HeNpoNopHHOHANBHON AhddysHoHHaa cuocob-
HOCTB JIeTKUX MoKeT OHTh cBfizana ¢ OOJbIIHM 3HaYeHHEM CTPaTH-
duxauuu y kpyaHeix KHBOTHRX (Weibel et al., 1981). JIpyroe o6b-
fiCHEHHe COCTOHT B TOM, YTQ YV KPYIHEIX MJEKONHTAKLIHX [IPOCTO
Odaeiasg Anddy3uoHHAA cnoco0HOCTS, YeM 3T0 HeOBXOAHMO, H UTO
3TOT KaXKyWHicAd fapagoxc BOBCe He fABJAeTCA [MapajloKCoM
(Heusner, 1983).

XOJ'IO,II,HOKPOBHHE HO3BOHOYHDBIC

JuixarenbHele CHCTeMB! XOJOAHOKDOBHBIX HO3BOHOWHBIX M3yueHet
ropaspo xywke., Hekortopylo undbopmaumio o Jerkux ambubufi H
penTHAHE B CBR3H c pasaMepaMH Tena cobpaiu TerHm m TenuH
(Tenney, Tenney, 1970)}. Oxus u3 HeAOCTAaTKOB 3TOrG HCCHAeLORA-
HUS 34KJJ0Uajcd B TOM, YTO UHCJO BHAOB I pacuera ypPapHeHHH
pETPecCHn ¢ npueMJeMOH TOUHOCTBIO OLLIO OYeHb HeGOJIBLINM; Ele
OAHH HENOCTATOK -— 5T0 HENPABOMEPHOCT, OGDBeRMHEeHHS JaAHBIX
NG-TaKKM DPA3HbIM: JKHBOTHSIM; ' Kak dYepenaxH, aMel’ m AllepHIEH,
XOTA  MaJoe -YuCo AOCTYIIHEIX H3MepeHHl denano KenaTelbHBM HX
ofbeaHnende, YTOGH HMETh GOJIbIle SMIIHPHYECKHX Touex. Tem He
MeHee TOJAYUCHHEIE NaHHHE NO3BOJAIOT APEANOJIOCKHTb, UTO o0beM
JIETKHX ¥ XOJOAHOKPOBHLIX [103BOHOYHHX GoJee WJAM MeHee [po-
fNoplHoHadeH pasMepaM Teqd.

¥ 3eMHOBOIHBIX;  HIHDOKO -PA3MHYAIOMMUKCH N0 paszMepaM, GHIO
UpoBeleHO HCCNMeAOBAHHe KHCAOpoAHOre obmena (Ultsch, 1973), no
B 3TOM HCCAEAOBAHHH BO3HHKIH HOBbIE CJOXKHOCTH. [a3oo8men y
aM(uOnit OCYIIECTBIACTCA He TOMBKO JIETKHMH, BaXKHYK) DOJIb B
STOM HIrpaer M BCA NOBEPXHOCTL Tena, M ellle 64ablIas CAOKHOCTD
ofycoBieHa TeM, 4TO OTHOCHTE/IbHOe 3HAYeHKe JIEKHX M KOXKH
B OOMeHe KHCAOPOAA H YIVIEKHC/ONG rasa He ofnuaxkoso (Hutchi-
son et al.,, 1968).

Pin TilaTesbHeIX HCC/AENOBAHMI BACKYMASPH3AUMH KOMXH M Jer-
KHX y aMROHH ACHO YKa3a/1 Ha TECHYID 3aBHCHMOCTb MEXKAY CKO-
POCTBI0 MOTJIOLIEHHS KHCAOPOAA H BACKYAAPH3ALMEH KOXKH, ¥ Med-
KAX 3K3eMINIAPOB, AJIt KOTOPBIX XapakTepHa HaMBbICIIAS yAENbHAS
HHTCHCHBHOCTL MeTaboJu3Ma, X0Xa BacKynApH3OBaHa OOHJbHee,
deM Y KpYMHEIX ocoGeit (Szarski, 1964). Drto cooTHoulerne cmpa-
BeUIMBO XKaK AMs XBOCTATBIX,  Tak M ANsl GecXBOCTHX aMHOHIL.
¥ GesnerouHnx callaMaHAP, Y KOTOPHIX, K&K 3TO BHAHO M3 HA3Ba-
HHS, JIETKHE OTCYTCTBYIOT, KOXKa CHafieHa caMblm GOJbLINM KO-
JitectoM Cocynos ' (CZopek, 1965). Mmeomnecs ZaHHble ‘NOKA 36!
BAKOT OTYETJIHBYIO B3aHMOCBSI3b BACKYAADH3AUHH ¢ PASMEPAMH Te-
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Ja, HQ COHA He TOAMTCH AR aHAIH3a B (QOpMe aJNIOMETPHYBCKHX
yDaBHeHHH.

Uro kacaetcs pub, TO 3lech cHTyauus apyras. Ha pribax Oulaa
IpoBeReHa Llenas CEPHA OTJKYHBIX HCCNEA0BAHHH, NPH 3TOM TINA-
Te/IbHO TNPOaHaJH3HPOBAAH psij BaHHX NepeMeHHLHX, TakHX, Kak
naoMaAb Kalp u paccrosHue Rubdy3nK.

JKabpst pud

HAns GonpmwuHCTBa pHG KaGpH — caMulil MMIaBHHH, ecJsiH He elMHCT-
BeHHBIRl opraH jabixanus. )KaGpbl ROMKHE ofecrnedHBaTh AOCTATOY-
Hoe HOrAolleHHe KHCJAOPOZA, H, OYEBHAHO, PasMeps 3TOro OpraHa
ROJIZKHLI H3MEHATbCA ¢ H3MEHEHHEeM pasMepoB pHIfbl, TOUHee ¢ H3-
MeHeHHeM CKODPOCTH NOTJIOMIEHHS KHCJAOPOAA.

@u3HYecKHe NPUHIKHIEL, JeXKallHe B OCHOBe rascofMena B xab-
pax pmb, H HX B3aHMOCBA3b CC CTPYKTYpo# xabp OblIH TilaTedb~
HO u3yuenn Xbio3zom {Hughes, 1966) u MHOPHMH RpYTrUMH HCCleJO-
BaTenAMH (cM., Hanpumep, 0630p Hughes, Morgan, 1973).

HanGoaee BaxkHas nssa rasoobMenHoii GyHKUHE xKalp nepeMeH-
Has — 370 JAuddpy3HoRHas cnocobHecTk, [Pasmepnocts Ans nubdy-
3SHOHHOR cnocobuoctu Kabp — cM?® Op-mur~'- (MM prT, 1.}~ — ob0-
3HavyaeT KOJAHYECTBO KHCJAODOAA, KOTOpoe AudOyHAHpYET 3a eIMHH-
Iy BpeMedd Ha eJHHHIY pPasHHDH RNAapLHAJBHOIC JaBJEHHA A4
nenofi xkaGpsl.)

Huddysnontas cnocobHocTs B RAHGONBIIEH CTENEHH 3aBHCHT
oT obltiefi mAomaju NoBepXHocTH kKalp; ApyrHe mepeMeHHHE OKa-
3bIBAIOT HA Hee MeHblliee BAMAHHE. TpyaHO NpAMO ONpEAEAHTb RH{-
($y3HOHHYKO CMocoBHOCTL (HAampHMep, H3MepeHHas AuddyzuOHHan
cnocoBHOCTE MEHSeTCd B 3aBHCHMOCTH OT CKOPOCTH NPOTEKaHWs BO-
Al MeXJy mJacTHHKaMu Ka6p), mostoMy Mul OyleM paccMaTpH-
BATb TONBKO IVIOUI2AL NOBepxHOocTH skabp. [lnomans noBepXHOCTH
OTHOCHTENBLHO JIErKQ CHNpelelHThb, XOTH, eClH 3Ta HpoHelypa BH-
NONHseTcs TLIATeAbHO, OHA YPe3BHYaHHO TPYAOEeMKa, KaK U 00Jb-
IIMHCTBO MOD(OMETPHUECKHX HCCAef0BAHUA.

YOenntelbHo SOKa3aHO, 4TO OTHOCHTeNbHas MAoMaab xabp ro-
pazjic Gonblie y BHICOKOAKTHBHBIX PHIO, TakHX, Kak TYHell K Mak-
peas, yeM y TJABalLUX MEIJEHHO, TAKHX, KaK HIJAOGDIOX KM Pbi-
Ga-:;kaba (Gray, 1954}, 310, KOHeUHO, HAXOAATCA B NOJHOM COOT-
BETCTBHH ¢ ropaszio 6oJiee BHICOKOH CKOPOCTLIO MOTJOIUICHHS KHCJO-
pona y BocoxoakTHBHHX pei6. ORHaKo A9 Hac He NpeicrarJser
HHTepeca cpaBHeHHe NAOMAAY Kalbp aKTHEHBIX M MeAJIeHHO Mja-
BAIOINKX PRI, TaK KAK 3TO HE CBA3aHO ¢ BJAMSHHEM pasMepos.

Hdas Hac npeAcTaBiseT HHTepec BHIACHEHMe BOMPOCA © TOM, KaK
BNHAKT Ha QYHKDHOHHPOBAHHKe Kalp pasmeprl Teda W CKOPOCTh IIO-
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racileRuss KHeaopoda. YUrofel u3bemaTe BAWAHEA pasfiuquil B
HOPMAaNBHOH A&KTHBHOCTH PEIG, clAeAyeT CONOCTABAATE IJIOIKAAb
Kabp u CKOpOCTb NorpeljeHus KHCJAOPORAa y PHOG PasHEIX pasMe-
POB BHYTPH OHHOro BHAd. 10 HelCTBHATeNibHO GyxeT Becbma HH-
$opMaTHBHEIM, TaK Kak 10 Mepe pocra dopMa peb He MeHsercs, H
OHH OCTalOTCA, TaKHM 00pazoM, H3OMETPHUECKHMH B LIMPOKHX pas-
MepHEIXx rpaHriax. Beino Ob HHTEpEeCHO NMOUBITAThCH CBA3ATh BENH-
YHHy Kabp c MerabonHuecKnMu NOTPefHOCTAMH B KHCJAODOAe NPH
MaKCHMAaJbHO yeTofiuiBO NOAAepIKHBaeMOH CKODOCTH noTpebie-
HHS XKHC/OpOJAa Bo BpeMd NaaBarus. OJHAKO MM pacnofiaraeM no-
RoGHOll uHbOpManKell, TONYYEHHON JHIUL HAa HeGOJBLIOM yHcIe
BHA0B, H MO 3THM BHAAM OTCYTCTBYWT TiaTe/]bHO colpaHHBEe KO-
JIHYecTBeHHEle JaHHue mo MOpdonorkk xaGp., MomeMm Tu Mbl BMme-
CTO 9TOro CPABHHTL NMoTpebieHHe KHCJAODOHZA B NOXoe y PHG B HX
ABIXaTeNBHBIX OpraHax, Kax 5TO MBI ¢ YCIEXOM CAeJaJH IS MJAEKO-
MUTAOMKEX?

IlpoBaema sakalouaeTca B TOM, YTO OY€Hb TPYAHO, a NMO-BHAMMO-
My, H BoOOIlle HEeBO3MOKHO ONpPelefHTbh «HOPMAJAbHYIO» HHTEHCHB-
HocTe MeTabosinamMa nmokos y pué. MHTeHcHBHOCTE MeTaGogaH3Ma ¥
P 3aBHCHT OT TeMIIePaTyPhl BOIZE H MOXKET HAMEHATLCH 00 BelH-
YiHEe Ha OANH HAH ABa MOPALKA ¢ H3MEHeHueM Temueparypel. HH-
TEHCHBHOCTL MeTaf0/H3Ma MeHJAeTcs TaKyKe B 3ABUCHMOCTH OT CO-
JepXaHng KUeJopoAa B BOHe, OT BPeMEHH H3MepeHHS OTHOCHTEe/b-
HO LHPKaZHOTO PHTMA, OT BPEMEHH HAXOXAEHHA PHIOH B IKCIEPH-
MeHTallbHOM annapaTe, OT CTeNeHH [10JaBJicHHsl BHEUIHHX CTHMY-
JIOB, OT YPOBHH OCBEeUIeHHOCTH, OT PAa3MepoB 3IKCHepHMeHTaABHOH
KaMepbl, OT HaJRYH] HJH OTCYTCTBHS APYTHX pPHO («TpymiloBc#
abdexT»; 30q0Tad peilka H Qopeab, HaOpHMep, CHOKOHHee B
rpynme).

IMoMuMo Bcex 3THX AKTOPOB, cyumlecTBYIOT H (axTOpB! HOJrO-
cpogHOro AelicTBHs, HANpHMep NpelBapHTeibHasd TeMlepaTypHas
AKKJHMANHSA, NpeIbIAyIHe CBETOBBIE UHKAB U T. A. PHanogaorn peid
NpeKpacHe 3HawT 08 3THX TPYEHOCTSX H He NBITANOTCH H3MEpPATh
KHCTHHEYKO» HHTEHCHBHOCTh MeTafoauama y phif, a TiLaTeJpHo OM-
pedeasidT TakHe TeDMHHBl, Kak OCHOBHOH Merabosiu3M, craHpaprt-
Heif Metalodinam, meraBoJiN3M MOKOS, MHHUMANBHBIH MeTaGosHaM
nokos, o0biuHEIH MeTaGonnaM u T. A. OaHaKo, AaXke KOrZa YCJIOBUA
TIIATENbHG ONpefeieHBl, TPYAHO CDPABHHBATHL DPe3yJibTATH pPa3JIHY-
HBIX HCCaefoBaresieil MO MHOMECTBY Pas/JHYHHIX BHAOB pPHO.

JTH NepeyHciaeHHble QAKTOPH (TPYAHOCTh B YCTAHOBJEHHH HOP-
ManbHOH HHTEHCHBHOCTH MeTalonH3aMa AJds KaKoTo-JHBo OnHOoro
BHAa M YPe3RbYAfHAf HK3IMeHUHBOCTh OT BHAA K BHAY) HeJalOT
(paxTHYECKH HEBO3MOXKHBIM CPABHEHUE NAHHHX TAKHM ke chocodbom,
Kax Mbl 3TO0 HejafH NpE HPOKKX OBOOHIEHHAX Ha MJEKONHTak-
mux. Ho uto MB MOXeM HCNOAB30BAThL AJ8 HALIHX CHENUAJbHEIX
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Lejel — TAK 3TO 3aBUCHMOCTh HHTEHCHBHOCTH MeTalonu3Ma ot pas-
MepOB TeJa B Npefenax GAHONG BHAa, oNpeienseMod NpH HAGHTHY-
HBIX BO BCeX MPOYHX OTHOIUEHMAX YCJOBHAX 3KeNaTelbHO ONHHM
ucenegopatenem. OOLIHPHan JHTEpaTypa N0 HHTEHCHBHOCTH METAa-
Gonuama y pub NoxasHBaer WHPOKHe W3MeHeHHA B HaKJOHe JHHHE
perpeccHs, KOTOPble CBSI3KBaiOT NoTPebieHHe KHcaopoga ¢ pas-
MepaMHi Tedla B JorapHdMuueckoMm macuirae.

He BnaBasch B moapoGHOe OnycaHue, MBI MOXEM BKpaTile Tpem-
CTABHTh Pe3yJibTaThl CJAeAyOUuM 00pa3zoM: Haka0H (H0KazaTedb

cTencHn b B ofblYHoM ypaBHennu MeTabonusma Vo, =aM.?} cuib-

HOo BapeHpyeT, HaMeHAAcs ot 0,37 ao 1,06. Oanako mauubie Ha rpa-
Hulax 3TOro pasdpoca BeTpedaloTed pedko, H O6ablIaz yacTh 3Ha-
YeHuH okaswipaetrcs B npepenax or 0,7 ac 0,9 ¢ npeobaananvem pe-
ausud Oanskux k 0,8, Io-suagumomy, ueiecoofpasHo CyMMHpPOBATH
3TC MHOXeCTBG pe3yabTaToB, YKa3de, YTO CKOPOCTh NoTpebieHuA
KHCJIO0PGAa ¥ pui He cBA3aHa ¢ MoBepxHocTeio Opamo (b=067) n
He MPAMGC MPONOpPUHOHAapHA Macce Teda (b=1,0). ¥ GoabliHHCTRA
peIf 3Tz CBA3L, OUEBMAHO, XapaKrTepH3yercd NMOKa3aTeJNAMH, NpoMe-
HKYTOYHBIMH MEXAY 5THMH ABYMSH 3H24EHHAMH H PEIAKO BHIXOAMIH-
MU 3a ux npeldeaunl (Barlow, 1961; Beamish, Mookherjii, 1964; Bea-
mish, 1964; Brett, 1964; Edwards et al., 1969; Job, 1955;
Pritchard et al, 1958; Ralph, Everson, 1968; Saunders, 1963;
Wohlschlag, 1963).

IHaousade acabp. Bepremea k BOMPOCY O IMOLIZTH NOBEPXHOCTH
xabp y peib. Ha Heckoabkux Buaax puil pasmepaMH OT MeHee 1T
Zc 40 xr npoBenH paA THIATEAbHBIX HecnenoBaHu{l. Hanubie, nmpH-
BefieHHble B TaGa, 9.3, upesBblvalHO NOKAa3aTeJbHB, [N HEXGTO-
PHIX BHAOB pasMeph pasauualorcd Oonee tem B 100 pas, uto gena-
er pesyabtaThi Oonee 3HAYHMBIMH. PaccMOTpPHM CHauana KespgpH-
LHEHT 4, KOTOPbIfl JIPAMO BHIP&KaeT OTHOCHTE/bHYW NJOULIafAb MG~
BepxHocTH Kabp. Jaa pwb maccolf tena | Kr @ Bhpakaer yHc/aAeH-
HOe 3HaueHHe NJOmaAH NOBEPXHOCTH Kadp B KBAAPATHHIX METpax.
Orciona coBepLUIEHHO OYEBHAHO, WTG MJAOLLAAb NOBEPXHOCTH Kabp
l-kunorpaMmoeore TyHua (6wcTpo naasaowed puifn) B 10—15 pa3s
OoJblle, uem 1-KHIOTPAMMOBOH NNOTBE HAH PHOH-KaGn (Malo-
AKTHBHHX XHBOTHHX). Ilpyrue ZaHHHe, He BKAOUeHHHe B Tala. 9.3,
MOKa3bBAWT, YTO MEXAY BHAAMH MOTYT CyLWIeCTBOBATh jaxKe
26-kpaTtHbie PasiM4Hs, NOCKOJABKY y 1-KHJIOrpaMMOBOH# pHOH NA0-
Ilaap MOBEpXHOCTH Xalp HHorna oueHn mana (0,07 M?) (Muir,
Hughes, 1969}.

Ecau B BennuyHHe TJOMAAu TNOBEPXHOCTH Kalp oOHapyKuBaer-
CR MeN(BHOBAn H3MEHYHBOCTh, TO AJsl pasMepHHIX 3aBHCHMOCTed
BHYTPH OAHOI0 BHJAA XapaxTepHO VAHBHTENbHOE MGCTOAHCTEO,
Haxnon nuuuu perpeccun B 370M cayuae meHsercs ot 0,8 1o 0,9.
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Tabnnua 9.3. Tlaoniage ZHXaTeNsHOH NIOBEPXHOCTH Y PHO: NAOWAAL ROBEPXHOCTH
xabp (A, m?) ceasana ¢ maccol Teaa {M;, kr) ypashenuem A=a M,® {gauusie no
MJACKOIHTAMUHM BKIIUEHE AR CPABHEHHS)

Braw paggigﬂﬁf‘“r a b Hetounpl AAREHX

flnoTRa — 0,129] 0,9 | Muir, Hughes, 1969

Pruba-xata 0,015—0,8 10,131 | 0,79 | Hughes, Gray, 1972

YmacrHil ogyHb 0,000—0,9 0,196] 0,79 | Price, 1931

19 praos 0,071—6,4 | 0,399] 0,82 | Gray, 1954; Ursin, 1967;
uaTrpyetes no Muir, Hu-
ghes, 1969

Tyuu};:; {xemTonmepuft n 4—40 | 1,33 | 0,87 | Muir, Hughes, 1969

CHHR

Tyaun (noXdocatw) 1—6 [,85 | 0,85 | Muir, Hughes, 1989

MnexkonuTanmye 0,025—25 3,31 | 0,98 | Weibel, 1972

310 ropasfo MeHblla§ HAMEHUYHBOCTh, 4eM H3MEHUHBOCTb O HH-
TEHCHBHOCTH morpel/ieHdd KHCAOpOAa y DHIO, OAHAKO, KAK MH OT-
MeTHid paHee, HauboJee OOHUHHI HAKJAOH JHHHU PerpeccHH MeTa-
Gonuama taxke saxkdawuaerca mexny 0.8 u 0,9

Teneps cpasHuM NACH{AAb AHXATEABHOH MOBEPXHOCTH y poib H
y MaekonuTaloliux (puc, 9.2). [lnomaas noeepxHocTn Kafp ¥y
TYHIIOB, KaK Mbl BHAEJAH paHblle, cyliecTBeHHO O0/biue, yeM y Apy-
THX H3yuYeHHBIX poi6, m OpuGAHMKAeTcs K NJAOMLAAH NOBEepPXHOCTH
JNlerKHX MJEKOMUTAIOWLKX, TYHHE — CHABHHE, OBICTPO TNJAaBalOULHE
peIGBl, H, YTO, BO3SMOHO, O0Jiee BAKHO, BCE TPH HCCJICAOBAHHHIX
BHAA — TaK HA3LIBAEMEIE «TEIIOKPOBHEIe» PO, KOTOPHle moadep-
JKHBAKT TEMIepPaTypy NNABATEJNbHBEIX MBI OTHOCHTENsHO HE3aBH-
CHMOH oT TemmepaTyphl Okpyxkawoweil uxX poan (Carey, Teal, 1966,
1969; Graham, 1973).

Mu 3HaeM, uTO KHCAODOJA COAEPKUTCA B BOAE B IOPasfo MeHb-
IIHX KOAMYeCcTBAaX, ueM B aTMocdepHom Bosayxe. ITostomy, kasa-
Joch GBI, JIOFHYHO OMHMAATH, UYTO ¥ BHCOKOAKTHBHBIX TEMNOKpPOB-
HHX pHO MICILAAb ABIXATENbHOH MOBEPXHOCTH AOMXKHA GHTH ropaz-
Ho Goablue, uem y Miaekonuramwinx. OfHako, 3alymapluHcs: HA MH-
HYTY, MBI TofiMeM, YTO 3TOro OwlTe He A04XHO. B xopoio aspupo-
BAHHOH Boje KHC/OPOA HAXOAUTCH B PaBHOBECHH N0 HAPUHANLHOMY
HaBJEHHI0 ¢ KHCAOPOAOoM B aTmocheprom Bozayvxe: 3,2 at™. B ToHkOM
MOBEPXHOCTHOM CJI0e KHIAKOCTH Ha BHYTpeHHeH NOBepXHOCTH Jjer-
KHX KHCAOpPOA Tak¥e Gyler B AHPOYIHOHHOM DABHOBECHH C BO3-
OyXoM B JIerk}X (B 3TOM CJydae HeMmHoro MeHnwle 0,2 arm). Taxum
ofpasom, muddysus u yepes xafepHull, U uepes aJbBeOJAPHHEH
3OUTENHH HAeT OT MOBEPXHOCTHOH NJIEHKH BOABI Uepe3 3MHTeNHAMb-
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Puc. 9.2, 3apHcumocTs o6WeH MI0WANH DOBePXHOCTH Kalp y PHO oT pasMepomR
Tefa, ¥ MeLAeHHO Nhasalomed pol(u-kaGy NACWaAb Mabp caMan MajeHbKas,
¥ GHCTDO MAABRIOWIMX TYHNOB — caMas Donbwad. Ilo ofmefi nnowaan Anxatedh-
HOfl TIOBEpPXHOCTH TYHUL (aKTHUeCKH NPHOJAMKAWTed K MaekomuTaowuM. (Hs
Gray, 1954; Hughes, Morgan, 1973 u 2p.)

Hylo MeMOpaHy B KpoBb, EcC/aH TOMKHA SNHTEJHA ONHHAKOBA, Tpa-
aueHT AuQhysHH Taxme OyAeT COAMHAKOBHIM, H ofmas ueo(xonH-
Mag Ioliajb OJA ALIXAKHA M B BO3AYyXe, H B BOAe AOJKHA OBiTh
oaHHakorofi. (IDro npempnonaraer sdhexTHsHOe OOHORIEHYUE ROAHL,
KOTOpoe H NPOHCXOAHT B xabpax; HO 3To ObLIO 6Bl HEBO3MOIKHO,
ecnu 0wl JleTKWe AaflbBeOJIAPHOTO THNa Obau 3aM0JMHEHH MHHKO-
£ThI0.)

B szakniouedsie Mul MOMeM cledaTh BHIBOA, 4TC NJOHIaAbL HO-
BEPXHOCTH Kafp y pui6 CBA3aHa ¢ NOTPEGHOCTAMH KHUCJIOPOJAHOTO
ofecneuedtis ¥ IO OHA CBA3aHa ¢ pasMepamu Tena OTHOLIeHdeM,
CXOIHBIM ¢ 3aBHCHMOCTbIO MeXAy NnoTpeb/eHHeM KHCIOpPOZa H pas-
MepaMu Tena. MexsuaoBoe passooGpasne y puf M CIOMHOCTH B
oflocHOBAHHK NpHeMJieMOfl HOPMAaJbHOH HHTeHCUBHOCTH MeTafoJin3-
Ma ans Jawoboil nanHofi PGB B HacTofAlllee BpeMs 3dTPYLHRIOT
TOUHHEA aHa/i3 pasMepos xabp. TeM He MeHee H3-3a ceoefl Xopo-
IO ompefeneHHON, XOTA H CAOMKHOH, reoOMeTpHH KaODpH prIb 100K~
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HH NPeAcTaBAstb co00l BecbMa YAOOHBIH H NMepCMeKTHBHEIH 0OBEKT
AJs RadbHellllero aHafmH3a, H Hagane 3TOMY yxe monoxeno (Hills,
Hughes, 1970).

Bce, uto mbl y3masau W3 aTOH TMaBB, MOMXKHO CYMMHUPOBATH Clle-
Aywmuy 06pasoM. Bo3MOXKHOCTH ABXaTeNbHON CHCTEMBl [O3BOHOU-
HBIX N0 cHAGKeHHI0 KHCJIOPONOM COOTBETCTBYIOT MetaloJHyeckHM
norpefHoCTAM. DTO HEYAHBHTENbHO; rOpa3fio BaXKHee TO, YT0 ypaB-
HeHHsl, KOTOphle ONHCHIBAKT BAHsAHME Maclutaa, MOXKHO HCIOJADb3O-
BatTe AN TOro, urolw 0OHApyXKUTb KAK XapakTepHEle pPa3fHuid,
TAK M CXOACTBO B OOHIHX NPHHILHNAX CTPOEHHS AHXaTeNbHOH CHcTe-
Mbl no3BoHOWHBIX. llepefiaem Ternepe Kk cpefle, KOTOpas INEPEHOCHT
KHCJAOPOA BHYTDH TeJa, T. €. K KPOBH.



10. KpoBb W nepeHOC rasos

Y Brex NMOSBOHOYHHIX H MHOTHX GEClIO3BOHOUHBIX KPOBL HrpaeTr rias-
HYl0 poik B TPAHCHOPTe Ta30B. ¥ NO3BOHOUHRIX KHCJAOpOA INepe-
HOCHTCH TeMOMMIOOHHOM, KOTOPBI COZepXKMTCA B  3PHTPOLHTAX.
Jsyoknuch yraepoia, HANpPOTHB, HEPEHOCHTCA B OCHOBEOM B BHIE
KapOoHaT-HOKOB B NJasMe KpoBu. [IpuHATO cuuTaTh, yTo cHabiKe-
HHE KHCJOpOAOM Ba’KHee, ueM BHIBEJeHHe ABYOKHCH YyrJepofa, H
yTO Kak G HH OHA0 06HALHO cHAOXeHHe KHUCIOPOAOM, ABYOKHCh
yriepoja BHBORHTCH ¢ TOH Ke CKOPOCTBIO, ¢ KOTOpod oHa ofpa-
ayetcs.

OCHOBHBIMM TNapaMeTpaMH, KOTOPHE NPEACTaBJIAIOT HHTEpeC
B CBf3H ¢ NEPEHOCOM KHCJAOPOAA U BAHAHHAMH MacliTala, siBJAKT-
-cfA; 1} KOHUEHTpauHs remornoOHHa, KOTOpan Olpelesfer, KaKk MHoO-
IO KHCJAOPOXA MOKET NepeHeCTH OfHa eIHHHIA 00beMa KDOBRE;
2) obmuit o6veM KpoBH B TeNle W C/eNOBAaTeNuHO, ofllee colep#xKa-
HHe reMorjo6uHa B KpOBH; 3) pasMephl 2DHTPOUHTOB U 4} CPOACTBO
remMoraoGHHA K KHCAOPOAY, KOTOpPOe BaXHO Kak AAf CBA3EIBaHHA
KHCNOPOAa B JNeTKHX, TaK H EAR NepefauH €ro B TKAHAX.

KouleHTpanHA reMoraoduHa

Konnerrpanumo reMorsiobHEa U KHACJIOPOZHYI0 €MKOCTh KPOBM H3Y-
wany y Gonbuloro psxa Maekcnurawmux (Larimer, 1959; Burke,
1966). Kak MoxHO GHIIO 0XHEATh, KHCJOPOAH&A e€MKOCTh KPOBH
OKa3aJach CTPOTG NPONOPLKOHAJBHON KOHUEHTpaluy reMoraoGuaa
B Hefl. CpefHas KOHUeHTpaUMs reMornobHEa y 18 MaekonHTawmux
pasMepaMH OT MeJKOH JeTydeH MBIIH A0 JAOMIAZH COCTABIANA
128,7 r remorno6nra Ha 1 1 kpoBH. COOTBETCTRYOLIEE 3HAYEHHE KUC-
JOPOLHOH eMKoeTH KpoBH Omo 175,0 Ma O, #a 1 a kposu. Kakoii-
Ao OTUETJHBOH CBA3H ¢ pasMepaMu Teja He HaAGAAAOCE.

B nurtepaTtype cylecTByeT OTPOMHAR MAcca AOMQGAHHTEABLHOMN HH-
¢opmanun. Obuasa xapTHHa ofHCOOpasHA: KOHUSHTPAILUA TeMOLJO-
6uHa B KPOBH IOUTH BCeX MJAEKONHTAKINHX NpHGAKKaeTcd K 3Haue-
uH1©0 150 r remornoGuHa B 1 71 KposM, HO pellko ero NpesbIllaeT, u
3Ta BeJSHYMHA, MO-BHAHMOMY, He 3aBHCHT OT pasMepos Teja. Takum
0o6pasoM, y MEAKHX MIEKONHTAOUINX, HeCMOTPH Ha NPHCYIIMA kM
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BHICOKHIT YPOBeHb Merafo/uaMa B OTHOCHTENAbHO OoJbiIHe TOTpPel-
HOCTH B KHCJOPOAe, KPOBb OOJAREET TAKOH Hie KHCIOPOAHOH eMKO-
CThHI0, KaK ¥ Y KPYNHHX MJIEKOIHTaIIHX.

UeM xe oOyclioBNeH 3TOT BepXHHHl npegen (KOTOpPBIE Bce e
B HEKOTOPHIX cllyuasix nMpeBHIdaercs)? HopmaabHasa KpoBb y MlIe-
KONHTAKIIHNYX COCTOMT NOuTH Ha 459% u3 spurpountor W Ha 55%
H3 MAa3Mel, IIPHUEM AOJS 3PHTPOLHTOB JHLIL M3peika OnlBaer BH-
me (Altman, Dittmer, 1961; Dunaway, Lewis, 1965). Korga ueno-
BEK AKKNHMATH3UpyeTcs K OONbUIHM BBICOTAM, ROJAA SPUTPOLHTOB
H, TakiM O5pa3oM, CIOCOGHOCTL KDOBH NEepPeHOCHTh KHCAODPOA yBe-
JHUTHBAKOTCS B OTBeT Ha (GoJiee HU3Koe ero ZaBdeHse, [loswililerHe
KOHILEHTPAaLHH TreMOriofdHAa B KPOBH HAKMAJHBaeT ONpedefieHHHE
00653aTeIbCTBa, TAK KAK OHO YBEJHUHBAET BS3KOCTE KPOBH H BO3-
Jaraer ACTOJHHTEJbHYK) HATPY3KY HA cepile,

Korpa moas spHTpPOLMTOB B KPOBH YBeJHUHBAETCH, BS3KOCTH
KpoBH Bo3pacTaeT Bce OoNee M Oonee OBICTPO, YTO AeNAeT HEBO3-
MOMHBIM OECKOHEUHO® VBeJHUeHHe KOHHEHTPalUHH 3PHTPOIUHTOBR
(puc. 10.1), o HexoTOporo MOMEHTAa 3TO OKYMaeTcs YBeJUueHHeM
KOHIEHTPAlHH reMOTJOBHEA, NMOCKOJABKY Ha 3TOM OTpe3Ke BA3KOCTE,
a chefoBaTelnHO, W pafiouasl Harpyska Ha cepAlle BO3pPACTAIOT
Julp yMmepeHHo, Ho 3areM, Xorja BsI3KOCTE pe3KQ BO3pacTaer, pa-
OGouasdl Harpyska Ha CepAle YBeJHUHBACTCS HeNpONOPUHOHANLHO
YBEJHUEHHO KHCAODOJAHOH eMKocTH. OQNTHMAaAbHAS TOYKAa, NMpPH KO-
TOpOH NepeHOCHTCA MAKCHMAJBbHOE KOMHYecTBO KHCNOpoja Ha efH-
BHRy paGorhl CepANa, 3a0aeTCA KacaTeNbHOH K KPHBOH BSISKOCTH,
NPOReREHHOH M3 HAauaNa koopAMHAT. COOTBeTCTBYWOIAS eff KOHLRHT-
pauus remoriaobkHa cocTaBjser oxoso 150 r Ha 1 o kpoBH. 3TO K
ecTh OBHUHAA KOHUEHTPAUHA TeMOrNoBHHA B KPOBH MJEKONHTAlO-
WHX, OpH KOTOPOH, CJAeAOBATENLHO, NEePEeHOCHTCH MAKCHMAaJbHOE
KOJIHYECTBO KMCJOPOAa ¢ HauMeHbllell BO3MOMHON palouefl Harpys-

KOl Ha cepille.

bl
@
|

Prc. 10.1. BAsKocTh KpPOBH MJIEKO-
NRTAOIHX (B CPAaBHEHHH € BR3IKO-
CTBHI0 BOIH, pasHof 1} peske yee-
NMHYHBASTCH C YBENHUEHHeM KOHUEH-
Tpauln reMorgofnna. Touka A no-
Ka3HBaeT KOHIUEHTPALHMIO TeMOTIo-
fHHa, ONTHMAaALHYIC AR TPpaHCmop- I | | | ; ;
Ta KRCIOpOLa H palouefli HArpPysKH o 150 200
Ha Cepﬂue- KOHUEATRaU M Feror AafuHg, © nmp"'
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Mpl BHZeAH, YTO NpH AKKIHMATH3alHH K BHICOTE KOHLERTpaHHA
TeMorJ061uda NpesHinaeT 3To sHaueHhe. QuesuaHo, ocobule obcToA-
TeAbCTBA HPHBOLAT K HAPYIUeHUID ONTUMANRLHON KOHIEHTpAlHH Te-
Moraobuna. M, mo-BHAMMOMY, He CAyYaifiHO y CAMOIrQ MEJKOro MJe-
KOTHTAI0ILErd — 3eMJAePONKH — KOHUeHTpauua reMormofuHa B KpoO-
BU BHINE, 4eM Y JPYMHX MJEKOMHTAIOUINX, —oKoJo 170 r Ha 1 &
kpoeu {Ulrich, Bartels, 1963). ¥ meaxux JeTyyux MbHUIed KOHIEEHT-
palys reMorjobuHa fa¥e ellle Bolle: oTMeyeHbl 3HaueHus no 244 r
TeMmornobuHa Ha 1 a1 kpomr (Jiirgens et al., 1981).

Takum ofpazoM, MBI OPHIIRH K BEIBOAY, MTO KOHLEHTpaHus re-
MOTJIOOHMHA B KPOBH MJEKONHTAIONIWX He 3aBHCHT OT WX PasMepos,
ONHAKO MOTYT BO3HHKaTh oOcofble (usHoNOrHUecKHe TpeloBaHuA,
'KOTOphle NPEBOAAT Y HEKOTOPHIX MHBOTHHIX K IIPEBBIMIEHHIO ONTH-
MaJbHOH KOHLeHTpallHH.

O6beM KpoBH

O6muit ofbeM KpoBH y OOJBUIHHCTBa MJCKOMUTAIOULHX COCTARJALT
o1 60 g0 70 cM® Ha 1 kr Macchl TeJa; Takum 00pasoM, OTHOCHTE/b-
HHA 0o0beM KPOBHM He 3aBHCHT OT pa3MepoB Tefda. YpaBHeHHe IJs
©b6bema KpoBH ( Vi, M) OTHoCHTENABHO MaccH Tena (M., Kr) umeer
clAeayiomyil Bua: Vy=65,6 M.-°2 (Stah!, 1967). Iloxaszartens cre-
TieHy NpH Macce TOYTH He oTAuuderca or 1,0; T. e. KPOBb MaAeKo-
TIMTZI0IUX COCTABAAST B O0LIeM MOCTOSRHYIO 44CTh MacCHl Tesid.

Chregyer OTMETHTh, UTO M3 3TOro OOILEr0o NMpAaBHJIA HMEWTCA HC-
KJOYeHHS, H 3TH HCKAIOUEHH BecbMa 3HAYMTEJLHR. B uacTHOCTH,
Y HEKOTOPHIX HBEIPAIOHMIHX MJEKOMNHTAIOUINX OTHOCHTENbHBIH 00BheM
Kporu ropasgo Goabwe. OueBHAHO, 370 ofbAcHAETCA TeM, * YTO
KpPOBR mpeacTapider cofoit RauboJiee BaXKHOE XPAHUMHIIE KHCHO-
PORa, KOTODEIM cRalMaeTcsd MO3r BO BPpeMA HBEIPAHHUA.

[ockonbKy y Ha3eMHBIX MJEKONHTAOINNX 00BbeM KPOBM COCTaB-
JifeT HOCTOAHHYIO AQJI0 MAaccH Tela, a KOHHeHTpauus reMoriaobu-
Ha B KPOBM He 3aBHCHT OT pa3MepoB Teja, o0ilee KOAHYECTBO re-
MorjgofuHa B TeJle KHBOTHOro (npousBedeHHe ofbeMa KPOBH Ha
KOHIEeHTpaUHWw reMmorjobuna) OyneT DOCTOAHHOH Aojel MacCH Te-
Ja (OnATh-TakH 3a HCKJIOUEHHeM HHPAKIIAX MJEKORHTAIOLLNX).

Pasmepsl spHTPOLUTOR

DPHTPOUHTH MJCKOMHTAIIMX N0 (GOpMe HAINOMHHAIOT KPYrJIbie
NBOAKOROTHYTHe AHCKH. OHH Jerko AeDOPMHPYIOTCS M MOTYT Npo-
XOOMTh YePes KalW/IApH, AMaMeTp KOTOPHX MeHble AHAMETpA
IPUTPOLNTA, TeM HEe MEHee AMAMETP STHX KJIETOK JAeT HeILIOXoe
npubanKeHte AA8 BEAWUHHB HeOGXOZHMOTO MPOCBETA KalHJJISDOB.
Ecnn Mpl cpaBHHM pa3Mephl 3DHTPCHHETOB PasiHYHHIX MJAEKOTUTAIO-
mHx, To OBHADYXKHM, BO3MOIKHO, HEOXHAAHHWH (akT — HX Jua-



Kpoes M nepeHoc ra3ob 129

METP OKa3HBAeTCsA JOBONBHO OAHOOOpDA3HHIM M He 3ABHCHT OT pas-
Mepos Teaa (raba. 10.1).

Tz6meua 10.1, Huamerp sSpuTpouHTOB pa3sHHX Magkonuraomux; Gomee wem y
100 BHAOE AOMOAHUTSAbHO RSYYEHHHIX MJAEKONHTAIOMMX SPHTPOLUMTH NO AHAMETDY
He BHXOAAT 34 NpeaeH, ykasakHue B Tabnuue. (Altman, Dittmer, [961.)

Huamerp Juamerp T HaMeTp
Brpx IPHTPOUH - Bun SPHTROLN- Bug BPNTPOLE-
Ta, MEM T8, MKM Ta, MKM
3emnepoiixa 7,5 Oeua 4,8 |/lomage 5,5
Muitirs 6,6 Yenonex 7,6  |Cron 9,2
Kpuica 6,8 [ Koposa 5,9 |TopBaTuil kur 8,2
Cobara 7.1

Mp pacnonaraem ofunpHefiwefi uHpOpPMauHell OTHOCHTENbHO
spurpousTos (Altman, Ditmer, 1961). B chnucke 3IpUTPOLHUTOBR OT
115 Bupos mJexonuTalOmpx Gojbliasd YacTh 3HaveHHH (CBbIWe
100) yknageiBasach B IPaHHUH OT 5 Ae 8 MkM Ge3s KakoH-1HO0
KOppeasllHH ¢ pasMepaMHu Tefa. ¥ CcaMoro MeJIKoro MJEKOIHTAalo-
[lero — 3eMJIeDOHKH — H OJHOTC H3 CaMBX KPYHHHX — rop&aToro
KHTA — pasMepsl 3PHTPOLATOB NPAKTHYECKH OAUHRKOBH — 7,5 H
8,2 MM cooTBeTcTBeHEO, Hi y ofiHOro M3 MJACKONHTAILMIKX [HAa-
MeTp PHTPOUHUTOB He NpeBbilllaer [{ MKM, H TOJBKO Yy HECKOJbLKHX
{oBua, K033, 0JEHB) AHAMETDP MeHbIe 5§ MKM.

BoiBO&EI, KOTOpHlE MOMKHO cAelaTh H3 IPHBEAEHHBIX RAHHBIX,
TAKOBBI: 1) KANHAASPH Yy CAMEX MeJKHX U CAMHX KPYNHBIX MJEKO-
DHTAIINX UMeT (aKTHUeCKH OJHMHAKOBHEIH AHaMeTp H 2) BhICOKAs
MHTEHCHBHOCTD MeTab0qu3Ma y CAMBIX MEAXKHX MJCKONHTAIOUINX,
O4eBHAHO, He TpebyeT xakcfi-nubo crnenuduuyeckod analTallHH 2pH-
TPOUHUTOB (T. €. paccTosde AuddbysHH BHYTPH SPUTPOLUHTE He OKa-
3bIBaET BJAUAHHS HA HHTEHCHBHOCTh MeTalon/H3MAa).

Y Apyrax NO3BOHOYHHIX 3PHTPOLKTH OBaJBHBEIE, a He MHMCKOOO-
pasnble. ¥ WTHI, KOPOTKHA ZHAMETpP OBANBHOrG 3PHTPOLKTZ NOUTH
paBeH AHAMETPY 3PHTPOLHTA MJAEKONHTAICINHX — 0T 6 o 7 MEM,
a IJWHHEIH —- MOYTH B JABa pa3a Gonblile. JPUTPOLUTH pelnTHAH
TaK¥e OBaJbHE H HOCKOJALKO OOJ/blUle, 4eM Y NTHL, — KOPOTKHH H
JARHHBIE AHAMETpPEl COCTABJAIT 0KoJIo 12 w 20 MEM. DDHTPOLATHI
PHI6 HMeKT NPUOJHIHTENBHO TAKHE Ke DasMephl, HO B CPaBHEHHH
¢ HHMH 3DHTPOLUHTH aM@uiufi KaxyTcs CHraHTCKHMH, Y Gecxpoc-
THIX aM(puOHil 3PDHTPOUHTH AocTHraloT 20—25 MKM AJHHE, TOrJa
KAK y XBOCTATHX — 35 MKM, 4 ¥ HEKOTOPHIX BHAOB HaXe NPEBHIMIA-
ot B0 mxm {Szarski, Czopek, 1966). Mu moka emle He HOHHMAaeM,
KakKoBO (YHKIHOHAABHOe 3HaueHue §ojiee KPYAHHIX 1O CPABHEHHIO
¢ JOPYTHMH TO3BOHOYHBIMH SPHTPOUHTOR amdubHil, NO3TOMYy H He
GyaeM ofcyxnaTs 3TOT BONpoc OoJee MOAPOOHO.

9 Imuar-Huenbcer
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O6patuMoe CBASHBAHHE KHCAOPOAA € FeMORJCOHHOM NMeeT 3Haue-
HHe AJA OByX LpolleccoB: 1) IOTJIOLEGHHA KHCJAOPOAa B OpraHax
ABXanua H 2) BHcBOOOKIeHHA KHCJAOPOAA B MeTA60HYECKH AKTHB-
HBIX TKanAX. Beicokaa cTenenp CPOACTBA TeMOrJOGHEA K KHCJAGPOALY
G1aronpHATCTBYET AKTHBHOMY NOTVIOUIEHHI) KHCJIOPOAa AHXATeNb-
HOH TIoBepXHOCThID, BMecte ¢ Tem BoicBODOMKIEHHIC KHCJOPOAA B
TKanAx OJaronpuATCTBYET HH3KAf CTENeHb CPOACTBA, TAX UTO KHC-
JOPOA JIerko BHICBOOOKAAETCS M3 CBA3SH C reMoraolHHOM. TakuM
ofpasoM, cTeleHb CPOIACTBA TeMOrJOGHHAa K KHUCJOPOAY AOJMXKHA
OLITE B HEKOTOPOM POAES KOMIIPOMHCCHON MEXIY 3THMU JByM#a Tpe-
GopaHusMH, MOXHO JH HaHTH KaKy©-a1u00 CBA3b MEXAY CPOACTBOM
reMorjoGyHa K KHCJOPOAY W pasMepaMu Teja, kotopas Obl COGT-
BeTCTBOBAJA BBICOKON HHTEHCHBHOCTH MeTabBOJH3MA y MEJNKHX MJe-
KOIIUTAIOMIUX?

Cpodcrso eemoerobuna k Kucaopody. OOHUHEI H O4yeHp YNOG-
L cnocof OnHcaHus CBA3H MeXAY TeMOrIOOHHOM M KHCJIOPO-
JOM — 3TO Tak HasplBaemas KpHBAAd KHCAOPCIHOH JHCCOUMANHH.
OTa KpHRasg MNOKa3hBaeT AJAd Jo0oil XOHKpeTHOI npoSel Kposu
CTEeNeHb HACHLIEHHA TeMONMOGHHA KHCIOPOAOM NPE MNI0G0H LaHHOH
€ro KOHUEHTPAUMH. Pl THNHUHBIX KPHBHEX KHCACPOIHOIH AHCCOIHA-
UHH AJ1A KPOBH MJEKOMHTAIOMINX OpHBeXeH Ha pHe. 10.2.

®opma 3THX KPUBHX NOYTH OLHHAKOBA, HO HX PACHOJOXKEHHe B
0o0LiyHOM cHCTeMe KOOPAHHAT N0 HEKOTOPOH cTemeHHu pasfHUHO,
Ecaun xkpusas AuCCOUMAllMH PAacnooXXeHa JieBee, TO TeMOTVIOOHH
CBA3bIBaeT OoJAbllie KHCAOPOAa OpH JOGOM JAHHOM JAABJASHHH KHC-
Jnopoda. MHrIMu cAoBaMH, KPHBas, PacHoJOKeHHas Jesee, YKAsmH-
BaeT Ha Oo0nee BHCOKOE CPOACTBO K KHCJIOpOZy. Ecnu xpusas pac-
[OJOKEHA IpaBee, To Npu JAOOM JaHHOM AAaBJeHUH KHCACPoAA ero
CBA3LIBAETCS MeHbIle, T, €, CPOICTBO TeMOLNOOHHA K KHCAOpOAY
HH3KOe, H OH Jerde Brcsoboxkpaercd. Takum obpasom, pacnomoxe-
HHE KPHUBOH IHCCOUHALHH JeBee WAH NpaBee YKA3HIBaeT COOTBET-
CTBEHHO HA BEICOGKOE HJH HH3KCE CPOACTBO K KUCJAOPONY.

B r1. 9 b0 110KasaHo, YTO MHTEHCHBHOCTHE BEHTUMASUEH JIer-
KHX TecHG CBsi3aHa ¢ NOTPeGHOCTBIO B KHCJAOPOJe, IpHUeM map-
IHaAbHOe LABJAeHHe KHCJAOPOLA B JerkHX He 3aBHCHT OT PA3MEpOB.
V¥ Bcex MJEKONHTAIOWHX IPH HOPMAJBHLIX YCJAOBHAX NapHHaJbHOE
JaBJeHKHe KHCA0poAa B AJbBeCcJAPHOM BO3AyXe OueHb GJH3KO
K 100 MM pT. cT. (OpH HOPMAJBHOM AaTMOC(hEPHOM aBJAEHRH).
BaryiaHyB Ha KpuBBle AMCCOUMAlNH, DPHBEReHHEe Ha pic. 10.2, Mb
BHLHM, 4TO NpH Po,, papioM 100 MM pT. cT., KPOBb BCEX MJICKONH-
TAWIIHX BacHuleda pakTHueckd Ha 100%, 1. e. reMOrToOHH MPHHEAA
NOJHYIO HArPY3KYy KHCJAOpoRa W GoJblile CBA3HIBATH €M0 HE B COCTOA-
HHH, Ja¥e ecJH AaBleHHe KHCJOP0Ia ROBHICHUTCH.
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NapumansHo# LABNEHWE KACNOPOAE, MM preT.

Puc, 102, Kpuprie kHCI0POLRON AHCCOMAAUHN AAA KPOBH MISKONHTAIOLIHX Pas-
HEX BHACE, ¥ MeNKHX MJGKOMETAIIIHX CPOACTBO reMOrMOOHHA K KHCTODOAY HHKe,
D10 ofneryaer oOTAAYY KHCAOPOAAa B TKaHAX AA9 TORAEpKaHHR  BEICOKOCO
yposHg MeTalonn3Ma y MeAKEX XHBoTHHX. (M3 Schmidt-Nielsen, 1972.)

MB MOXKeM 3aKJHUHTb, UTO, XOTA KPOBbh MJEKONUTAIOIIHX H
Pa3auYaeTCHd N0 CPOACTBY K KHCAOPOAY, 3TO He OKAa3hBaeT 3aMer-
HOro BJAHSHHA HAa KOJHYECTBO KHLJAOPCGAA, KOTOPOE OHAa MOMKET
3afpath NpPH HOPMAJBLHOM NAPUUAJIBHOM NaBJEHHH KHCAOpoAa B
AMbBEOAX.

Taxum oBpasom, Kamercy, 4T0 ¥ MASKONHTRIOHINX CPOACTBO Te-
MOrI00HHA K KHCAOPOAY He HMeeT CYIIECTBEHHOTO 3HA¥YeHH:T IAA
CKOPOCTH €r0 NOTJQUIEHHA B JErkdx, 270, OAHAKO, HEBEpHO AJA
XUBOTHBIX, ¥ KOTOPHIX 06EUHO Po, B a/IbBEOJISPHOM BO3JAYXe He JXO-
cruraer 100 mMm pt. ¢7. Tag, y JKHBOTHBEIX, KOTOpble OGHTAIOT Ha
GoaBUIMX BHICOTAX, HANpHMeEp V OMHOAMEPHUKAHCKON JaMbi, CpPol-
CTBO KPOBH K KHCJAODPOLY Iepa3fop RHILIE BeAHUHHE!, oOBMHON 177
MJIEKONHTAIOULUX, T. €. KpHBaA KHCJIOPOAHOH AHCCOLUALMHA AJNA HHX
pacrnosnoxeda 3HaYUTENAbLHO JeBee rpaHul, OOBIYHBIX AJAS MJEKOHH-
tatomux (Hall el at., 1936)., Takum oOpasoM, BEICOKOE CPOZCTRO
KDORH K KHCMOPOLY Yy JNamel 00Jertaer morJouleHne KHCAQpPOAA NPH
HH3KOM AaTMOC(EPHOM AABJACHHE HAa GOJALLIMX BHICOTAX. JTO BEICO-
KOe CPOACTRO K KHCJOPOIY H ero BAKSHEE Ha CTeleHh HACHIUIEHHUA
KHCJOPOAOM dPTEPHAJILHOH KPOBU JIaMBl TIOATBEDIKAEHO AOCTATOUHO
noaHo {Hanpumep, Banchero et al, 1971). Casur siaeso xapaxre-
peH LA HEGOALLIOrO UKCAA HUBOTHBIX, ODHTAKMIAX Ha 60fbWOR B~

gt



132 Tnaga 18

coTe. Koria paBHHEEDBe XKHBOTHBIE, B TOM 4YHCAe YeNOBEK, aKKJIU-
MaTH3HPYIOTCA K BHICOTE, HX KPHBHE AHCCOUHALKE TO CYUIECTBY HE
MeHAIOTCA HJAH Aaxe MOTYT cJleTKa CIBHTAThCs B NPOTHBONOJNOK-
Hyio cropony (Lenfant, Sullivan, 1971).

Y HEKOTOPBIX DOIOUIMX TPHI3YHOB KPOBb XaPaKTepPU3YeTCa uC-
KJIOYHTEIbHO BHCOKHM CPOACTBOM K KHesaopoay (kpuBasg AHCCOLHA-
LHH pacnoJsomxera chesa). Cpefn KUX y JyroBuix cofauek (rpmisy-
HEI) CPOICTBO KPOBH K KHCJAOPOAY OCOBGEHHO BEICOKOE, haKTHUECKH
Takoe e BHICOKOe, Kak y Jamil. JIyroewe cofauku pOIOT HOPH
rny6uuofi Ao 5 m (Sheets et al.,, 1971), n, no-supuMomy, HMHOrZA
S5THM HKHBOTHEIM NPHXOOHTCS ABILIaTh B CBOMX IIJIOXO BeHTHJIHpYe-
MBIX HOPaxX BO3AYXOM ¢ HH3KHM DADUHAJNBHEHIM JNaBIeHHEM KUCJIO-
poaa; NpH 3TOM BLICOKOE CPOACTBO KPOBH K KHcJopony ofiieruaer
ero noriaoierne, M peficTEuTenbHo, H3 17 H2YYeHHBIX BHJIOB IPHI3Y-
HOB MWL coDauxkH cnmocoGHEl BEIKHTH MPH CaMGM  HHIKOM Tap-
u¥aJbHOM aarJeduu kucaopopa (Hall, 1966).

B 3akJamoueHne eme pas OTMETHM, UTG Y OTPOMHOIO OOJBLUHH-
CTBa MJEKOMHTAIOWIHX pacnojJoXKeHHe KPHROH KHCJOpomHoli AHCCO-
LHAUYH (CPOACTBO K KHCAODOXY) He HMeeT GOMBHIONO 3HaueHd€s AJs
TIOTJIOWIEHHs KHCJ0poaa B JieTKHX NPH OOBIYHOM NaplLBafbHOM AaB-
JeHHH KHucjaopoja. OAHAKo M3 3TOrO Npapija HMeOTcA HCKJIKOue-
HHA, KOTODHie MOXHO OOBACHHTE OCOGCEHHOCTAMH MecTOOOHTAHHA
JKHBOTHHIX, TAKHMHA, Kak 0GO/bLIAA BHECOTA HAH NOI3eMHHIH 00pas
KusHu, B aTeX cAyyagx nornomieHne Kueaopoma ofecneurBaercs
6onee BHICOKHM, ueM OOBIUHO, CPOACTBOM KPOBH K RUCJAQpOLY.

Butcaoboncdenue xucaopoda 8 thansx. Cepus KpUBHIX JTHCCOLHA-
1y Ha phc. 10.2 nmokasbiBaeT ¢BA3b MEXARY CPOACTBOM K KHCJAOPO-
Xy H pasMmepaMH TeJa MJEKONHTaioMHX, KpuBbie KUCAOPOAKOA nHC-
COUMAIHH AJA MeJKHX JKUBOTHHIX PaclONOMeHE TpaBee, YTQ YKa-
3eiBaer Ha GoJee HU3KOE CPOACTBO KPOBH K KHCJOpoady u Gonee ser-
KOe ero BLICBOOOMKAEHHE, TOrda kak y GoJee KPYNHBIX KHBOTHBIX
KPHUBHle PacnoaoiKeHp! JeBee, T. €. CPOACTBO KPOBH K KHCJI0pOIY
¥ HHX BHIE,

Mzl Bupeas, uTo pacnosioxeHue KPUBOH AHCCOUHALHH, BEPOSITHO,
He CBSI3aHO ¢ NOIJIOWIEHHeM KHCJAOPORA B JIETKHX, 33 HCKJIOUEHHEM
HeKOTOpHX oco8HX cjayuaen (BHCOKOTODHEE H pOWIIHE KHBOT-
Hee). B TaxoM cayuae cyimtecrsyeT JH §oJee 3HAYKMAS CBA3L MEeX-
Ly JIETKOCTbIO BHICBOGOMKIEHHA KHCJAOpDOAA H pasMepamy Teaa?

C 2TOH TOYKH 3peHHS B DPACHOJOXKEHHH KPHBHIX AHCCOLUHALUR
MOXHO Hafitn Goubiie cMbcia. OnHaxko HaM HeoGXoAHM YAOGHLIR
cnocol, uToGH BHIPA3WTh NMOJOKEHHe KPHBOH NUCCOLHALHU H CPOI-
cTBO K KHcjopony. OGLIHO aTH NepeMeHHBle BBIPAXKAIOTCA yYepes
BEJIHUMHY JaBJeHHA NoAyHacelmeEra (Psq), KoTOopoe HHOrAa Ha-
3BIBAIOT «JaBJEHHEM OTHAuH» AAA KHCA0poaa. Jto gasiexue (Pso)
He ABASETCH TOUHLIM AaBdeHHem oTAaun (s, Tak Kak B HEKOTOPHIX
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Macca Tena, r
Puc, 10.3, 3apHeHMOCTE MeX Ay BeAHUHHON Tesia B CPOACTBOM KDPOBHM K KHCAODOZY.
CpoacTBo OUpefiefd]H NPH TEMNEPaType Tesaa, CBONCTAEHHON KamaoMmy eriy. (Ma
Dhindsa et al., 1971.)

TKAH#X KPOBb OTAAeT MeHbllle NOJOBHHH COAEPIKAIErocs B HeH
KHCJA0POJAa, a B APYrux, ocofeHHo B pafoTamomnx MHEINLAX, BBICBO-
GoxkpaeTcs ropasfgo Goawlue MoJAoBHHH. OXHAKO AaBAcHHE fOJayHa-
CHIIREHHS MOMKHO HCIIOJIb30OBATH KaK KAayeCcTBEHHYK OLEHKY Cpoj-
CTBa K KHCJAOPOAY, MOCKOJABKY HJsi KPHBOH, paclOJOXKeHHOH cupa-
Ba, AABJeHHe OTHLadd BHIUe, ueM AA% KPHBOH, pacHoJOXKeHHOH cJhe-
Ba, HE3aBHCHMO OT TOFO, CKOJBKO KHCJAODOAAa OTAAeTcs: YETBEPTb,
TPH 4eTBEPTH WiIN Godbille.

Hacxonbko AOCTOBepHH JAHHEE, CBHASTENLCTBYIOUINE O 32BH-
CHMOCTH MeXJY CPOACTBOM KPOBM K KHCJOPOAY M pasMepamu Tena?
CyMyaThHe B 3TOM OTHOLIEHHM IMOXOXH Ha HACTOSIMUX MJEKOIH-
TAKIHHUX — Y CeMP BHAOB pasMepamu oT 3(-rpaMMosoii cymuaTo#
Moy go 30-KuAOrpaMMOBOrO PHIKETO KeHrypy Pso BapeHpyeT OT
41,9 po 24,6 mM pr. c1. (Bland, Holland, 1977). OruerauBas <BA3b
C BeJWUNHOH Teja OTMeyeHa TakXKe y HEBATH BUAOB HACTOSHIMX
MJIEKONHTAIIHNX, Kak nTokaszaHo Ha puc. 10.3 (Dhindsa et al,
1971). Opnako y ABYX APYFHX (pOIOLIMX) MJEKONHTAIOHIMX 3TOT
N0Ka3aTesb OYeHb BHICOKHH M BHIXOJHT 32 YCTAHOBJIEHHHE FPaHHLH.
Panee Ouao nokaszano (Hall, 1966), yro y MHOIMX pOWILIMX TPH3Y-
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HOB CPOACTBO K KHCAOPOAY BHicokoe. ParTHuecky oGHAPYKHBAETCH
Takoe Goaplioe pa3HoofpasHe W H3MEHYHBOCTD, UTO NpPeACTABAALT-
<A COMHMTRNbHOR TecHasd KODpPelAlHs CPOACTBA K KHCAOPOAY ¢ pas-
Mepamu tena (Lahiri, 1975), a Goapluyw 4acTh Bapuauuf, no-sH-
JHMOMY, MOXKHO OGBRCHUTE APYTHMH (aKkTopaMu (HampHMep, BHICO-
TOH uau paiTeeM HOp) (Prothero, 1980, Bartels, 1982).

Ceasp ¢ pasMepaMu Tena, NO-BHAHMOMY, CYMIECTBYET y NTHI
(Lutz et al,, 1974) u, BoamoxkHo, Takxe y aarymek {Tazawa et al,
1979) u amepuu (Pough, 1977). JIyTm ¢ COABTOPAMH HCCAEAOBAJH
ceMb BHAOB NTHH, 0T BopoGbs (0,025 kr) mo Hauay (30 xr), pas-
JHYAKOLIHXCA 110 pasMepaM B THCAYY pas, H HaWIH 3HaveHHA Pso
orT 41,3 go 20,7 MM pT. €T., AOCTOBEPHO CRHA3AHHHE C DasMepaMH.
[peancnoxum, urc, HeemoTpsa Ha Ooavlice pasHoofpasue, CBHA3D
¢ pasmMepaMH Bce Ke CyltecTByeT. B uem Torma cocroano Out ee
(PyHKIHOHAIBHOE 3HAYEHHE?

Donee mHCOKOe NaBjeHHe OTHA2YH Y MEAKOrO MJEKONHTAKOILEro
COOTBETCTEOBaNO Onl ero OoJee BEICOKOMY YHeNbHOMY MeTabosnus-
My. [TocKOJIBKY yAeJbHOe TOMJIOUIeHHEe KHCJAOPOAA Y MJACKOIHTAK-
mWero pasMepoM ¢ 3¢MNIepodky nodtH B 30 pas Bhilile, 4eM y CJAOHA,
TKaHH 3eMJepOliKH AOJMMHB Ooayuars kucnopox B 30 pas GHcTpee,
T. €. KHCNopod JosikeH AHG(DYHAHPORATh H3 KAHAAPOE B KIETKH,
rfe MpoHCXOAHT OfMeH BelllecTB, ¢ TakOi e BHCOKOH CKOPOCThIO.
dans storo HeoGxopum Oosee xpyToii rpaguent auddysuu, uTo
docturaercd 1)} yMeHblleHHem paceToaHua guddysuu; 2) ysenH-
YeHHeM crnocolHocTE K IHGdyauH. PaccroaHue AHPdy3HM 3aBHCHT
OT MMIOTHOCTH K2NMHJASPOB, 4TO Mbl OOCYAHM MO3XKe, a CNOcOGHOCTD
K Juddy3En — 0T DaBJeHUd OTAauH AN KHCAOpona ((PyHKIHSA KPH-
BOH AHccouuanun). Ang KpoBM MHBIUKH H 3eMaepofiku Ps, B B2 HAH
TPH pasa Bbllle, YeM AJA KPOBH CJOHA, YTO COOTBETCTBYET CKa3aH-
Homy Boitlle. [Touemy ke naBneHue oTxauu (Pso) B KPOBH MENKHX
JKHBOTHHIX He JAOCTHraer elile GoJsbliefl BennunHe? OTEET OYEBH-
HZeH — ecan Gl KpHBas AHCCONHMALMH Obla DacnosiolkeHa elle Npa-
Bee, KPOBL B JIETKHX He HACHIIANACH OBl MOJHOCTHKY NPH HOPMaJb-
HOM aNbBeONAPHOM Pog, pasHom 100 Mm pT. cT.

OgHako cyllecTByeT M APYroft ¢axrop, cnocofcTBYOMMA BEI-
cBoB0XMAEHHI0 KHCAOPOAA, 3TO — XOPOlIo H3BecTHHIH addexr Bopa.
Korga CO,; nau apyras KHcaoTa acfaBnfeTca B KpoBb, KpHBasf
JHCCOLHAllMH CABHTaeTcHd BRpaBo, ofecneunsasa  BelcBOGOXKAEHNE
KHCHIopoaa. Irot sdibexT yBelHYHBAST KOAHUECTBG KHCJIOPOAR, BHI-
csofoxaamoniercea B TkaHax, korna CO; unu Apyrue KHCaHe Me-
TaGoauTH (HaNpHMep, MOJOUHAA KHCAOTA) NOCTYNAIT B KPOBb Ka-
nuansgpos. B 1960 r. Purrcom (Riggs, 1960) Gnimo mokasaHo, uTo
shpext DBopa cHAbHee NDOSBARETCA Y MeJKUX, HeXKedu .y
KPYyIHHX MJeKOMHTAWHX, B ueapHol KpoeH 3T0T >pdeKT Bhipa-
JKeH HeOoTUEeTJHBO, HO OH ABHO 60JblIe Yy CaMBIX MEAKHX MJEKOIH-
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TAWUIKX, TAKMX, KAK 3eMaepoiika n muub {Barlels, 1964). Taxum
obpasom, sdhdeut Bopa AonoaHser yXe u Tak foJee BbICOKOE A&B-
JeHHe OTR&YH KHCA0POAa B TKAHAX MEJIKHX HHBOTHBIX.

Paccrogrue Auddyany ynoMHHAAOCh Kak BaXHAas COCTaBJAAIO-
masa rpaaventa paddysuH KACIOPOAd U3 Kanujaaspa B norpebasio-
myie knerky. O HeoOXOIHMOCTH BHCOKOH MJACTHOCTH KAGWJIADOS ¥
MeJIKNX KHBOTHHX mucan emle Kpor (Krogh, 1929), kotopuit on-
penenns KoJHYeCcTBO KARMJANSAPOE B MBEIILAX JomAaiH, cobaku H
mopckoil cBREKH. O O0HAPYKHA, YTO Yy CAMBIX MEJKHX KHBOTHBIX
TJOTHOCTE Kanuansipos HauGosee BHcOKas (Bosiee KopOTKoe pac-
crofinpe Znddysun), 3TH HaGnoAeHAA OHAH BHOCASACTBHH NOA-
TBePKIEHH APYTHMK HccneaoBaTensiMH. OBHako ToT (axT, 470
pasHBEI¢ ARTOPH HCICGABL3OBAMAH DE3JAHYHBIE METOAHKH, 3aTPYIHHI
CpaBHEHHe Pe3yAbTaTOB, MOSTOMY MBI PEeLIMAH NPeANPHHATb HCC/e-
JOBaHHe MAOTHOCTH KANHJIAPOBR B HEKOTOPHX MBINLaX y 60JbLIOr0
yhena KusoTHRx (Schmidt-Nielsen, Pennycuik, 1961). B mmuuuax
ocofell OAROrO BHAa MH o0HAPYXRJH WIHPOKHE BAPHUAUHH, CBA3AH-
HEle 9aCTHYHO ¢ COOTROIIEHHeM KpacHBEIX i 0eNklX MBILIeYHBHX BO-
JOKOH, 8 TaKXKe ¢ OOGIUM HCMoJb3oBahuem MulLL. Hanpumep, ue-
KJIOUATEABRO GOJbIIOE KOAWYEeCTBO KAMMASPOB B MEBaTeNbHBIX
MBIBIAX OBel, MO-BHIMNMOMY, CBA3aRO C TeM (DAKTOM, YTO 3TH
JKBauHble ¥WBOTHHIE IIPOBOJAAT MHOrC BPEMEeHH, ABHUras UENIOCTAMH.
Ced3b MeXAy NMJAOTHOCTBIO KaNHJJISAPOB M PasMepaMH Teja OKasa-
Jach He CTOMb HEOCMOPUMOH, KaK 5T0 NpeAnofaratoch paHee. Y ca-
MHX MeJKHX XHBOTHHIX NJOTHOCTE KANHAAADPOB JeHCTBHTENLHO
OYeHb BHICOKA, HO Y Gojiee xPYEHBIX, HAYMHAS C KPOJAHNKa, O4eBHI-
HOft CBSI3M NMJOTHOCTH KaNHAJNAPOB C pasMepaMu Tena ofHapymeHO
He GHUIO.

BoamoxkHo, MaciiTauble BAMSAHHS, ADYIHe, YEM TOJALKO cHAbKe-
RHE KRCJAQPOJOM, B AAHHOM CNyiae BaKHee pACCTOAHHA MeXIy Ka-
OAAIEpAME. DBEITE MOXET, TaKhe NPHUHMHBL, Kak pasMepsl MEllled-
HOrQ BOJOKHA M OrpaHHYeRHs, RaKJaAkiBdeMble HAa HUX, OKaabla-
IOT BTOPHUHOe BJHSHHE HA INOTHOCTh KaNWIJAAPOB CnocoboMm, Ko-
TODHH MBL ellle He NOHHMAEM.

CnadxXeHde TOMAHBOM

Ho cux mop Mbl oBcyxaanu HHTEHCHBHOCTE MeTaboMIK3Ma TOJNbLKO
¢ TOUKK 3peHHA CHaOXeHUs KHCIOPOAOM, HO TaK e BaxHo cHab-
KeHde  TONJHBOM  HMAH  cyBeTpaToM, KOTODHHE  OKHCHSeTCH.
K comanensio, 06 3T0OM BAXKHOM A4CHeKTe wacTo 3aGHIBANIH HAH ero
COBEpPIIeHHO HrHOPHPoBadK. Yro6H BRICOKaH YAedbHasi MHTEHCHB-
HOCTh MerTabosHaMa NOAfAep)KHBAJTach Ha CT2ILMOHADHOM YpOBHe,
TONIHBO AOJKHO [OCTABJAATRCA TKAHAM O CKOPOCTBK, COOTBETCT-
Bylomeli ucnoakzosandiwe O, B csere 3TOro MOMHC OOBACHHTH
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oueHL BHICOKOE COAEpIKaHMe caXxapa B KPoBH, oOHapymkeHHOe y He-
KOTGPHX HACEKOMEX.

¥ HACeKOMHMX KHCJODPOJ NPOHUKAET K KACTKaM depes 3aNoJHeH-
Hbie BO3AYXOM TPYOOUKH-Tpaxew H He 3aBHCHT OT KPOBH H KPoOB0OOG-
palieHusi, HO TOMJIHBO HOCTYNAaeT 4epe3 KPOBb. ¥ OWeHp AKTHBHEIX
JeTAIHUX HACEKOMHIX, TAKMX, Kak NueNsl, KOHIEHTpaLusA caxapa
B KPOBH MOMXer Aocturartk 5 uny 10%, uro Ha jBa TOpAJKa BHINe,
yem y Oosbiinucrea MJaekonuralomux (Wyait, 1967); ouesnaHo,
3T0 08yca0BAeHO HEOGXOAHMOCTBIO MOCTABMAAThH TOMJAHBO BHICOKO-
AKTHBHBIM JIETATEAbHHM MBILIIAM,

KoHIleHTpanyg TIJOKO3b B KPOBH MJEKONHTAIOUMX, MO-BHIH-
MOMY, cBfi3aHa C pasMepdMH Tena, npudeMm GoJiee BEICOKAT KOHLEHT-
pallHs ofHapy:keHa y Menkux maekonurawmux (Umminger, 1975).
IT0 aHaJOTHUHO CHAGIKEHHI0 KHCAOPOAOM, KOTAA BLICOKAS  CKO-
POCTEL MOCTYILIEHKS €ro K TKAHAM NOCTHIaeTcs HOCPeACTBOM KEpYTO-
ro rpaiuenra AHGOY3NH, KOTOPHI B CBOIO OuepeAb ONpefesercs
GoNbiOA pasHHIEH KOHUeHTpanufi u HeGOMBIIHMH PacCTORHHSAMH
angdysun, VnrepecHo Guing OB BHIACHHTL, NOATEEPXHTCA JAH 3T2
33BHCHMOCTH N0 MEpe MOJYYeHHs HOBHIX NAHHEIX, a Tak¥e obHa-
PYKHBAIOTCA JIH CXOAHHEE 3aBHCHMOCTH y NTHIL.

BoIBOAbI

OGo6umian csoficTea KpOBH, KOTOPHIE BAaXKHHI IJA HepeHoca KHCJO-
poja, Mbl MOMeM CHeAATh CNeAYIOIIHE BEIBGAH:

1. KoHuenTpauus remMorio6iHa B KPOBH BRICIHHX NO3BOHOYHBIX
OTHOCHTENbHO NOCTORHHA (0KONO 15 r remordoGuua mHa 100 Ma
KPOBH) H He 3aBHCHT OT Pa3MepOB JKHBOTHOTO. JTOQ 3HAUEHHE ONTH-
MaJbHO HA7 Harpyskm Ha cepile. Bosee pricokas KoOHIeHTpauus
reMorobuHa CBA3aHa ¢ HCKIANUHTENbHEIMH NOTpe(HOCTAMH, TAKH-
MH, KaK ¥ HEPSIOMHUX XKHBOTHHIX, Y KOTOPHX He0{XOAHMOCTL yBe-
JIHYEeHHBIX 3aMacOB KHCNOPOAA B KPOBM 3acTaBJAfeT HapyllaTh Qrpa-
HHYEHHS HA POCT KOHUEHTpAllHH reMoriofHHa,

2. O6beM KpOBH y MJEKOMHTAOIIMX cocTaBiafeT oT 6 mo 7%
ofbeMa TeNa ¥ He 3aBHCHT OT pasmMepoB xuBOTHoOro. Hupsiomue
MJEKONATAOIINE, AN KOTOPEHIX BameH GONBIIOH salac KHCAOPOAA,
B TYT COCTABJHIT HCRAIOUeHHe — 00beM KPOBM ¥ HHX (oJblle.

3. PasMepn 3pUTPOLMTOB B KAaXKAOH Tpylne NO3BOHOUHEIX He
3aBHCAT OT DAa3MEPOB Tena. ¥ CJIOHAa W 3eMJePOHKH 3PHTPOLHTH
NPAMEPHO OAMHAKOBHIX pasmepoB. [Toka HescHo, moueMy AJS Kaxk-
ZOft TPyNNbl NO3BOHOYHHX XapaKTepHbl clelHbHUYeCKHe pa3Mephl
pUTpOUHTOR. TOoT (GaKT, 4TO y XBOCTATHX aMpuOHE 3IPUTPOUHTLL
OueHb BeJMHKH, He HMeeT PalHOHAJBHOTO OGBLACHEHHI.
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4. Crenedb cpojcTBa TeMOrA0OGHHA K KHCAOPOAY, NO-BHAHMOMY,
MEHSIeTC B 3dBHCHMOCTH OT pa3MepoB Tela. J7T0, OUEBHAHO, He
CBSI3aHO CO CKOPOCTBI NMOTJIONIEHHS KHCIOPOAa B JIETKHX, 32 HCKJAO-
yeHHEeM HEKOTOPHX XKHBOTHBIX, Y KOTOPHX GoJee BHICOKAs CTelleHb
CPOACTBA K KHCJAOPOALY MMeeT aJalTHBHOe 3HaueHHe (POIOLIHe CpHi-
3YHEl M BRICOKOTOpHBle XHBOTHBIEe, HO He HBIPAKCIUIHE MJEKONHTAIO-
nrue). BMecTe ¢ TeM HH3Ka4 CTEeNeHb CPOACTBR K KHCJIOPOALY ¥ Med-
KHX MJIEKOMHUTAIIHX o0seryaer BHICBOOOXNCEHYe KUCJAOPOAa B TKa-
Bax. JocTarka KMCAOPOAa K TKAHSM ¥ CaMBEIX MeJKHX MJeKQIIHTAlo-
mux ofjergaercs H 0oJiee BHICOKOH IJIOTHOCTHIO KAHWJASIPOB, T. €.
GoJiee KOPOTKHM paccroshHeM AndOysHH, u, KpoMe Toro, AeficT-
piem CQ;, yMeHpIIaIOMIEM CPOACTBO TeMOTJIOOMHA K KHCAOpOAY

{zddekr Bopa).



1l. Cepaite u kpoBooOpailienue

Cuctema kpoBOOGpallleHHA COCTOUT U3 HACOCA — CEPANA — U CBA-
3aHHOH C HHM CHCTeMHBl TpyG — KPOBEHOCHBIX cOcyAoB. Pasmephl
Hacoca H TpyG HOJKHBL COOTBETCTBOBATH NPEIbABAAEMbIM K HHUM
TpeGOBAHHAM, M BPEACTABJAAETCH OYEBHAHBIM, 4TO HaHOOMee BaxK-
Hoe Tpe(iOBaHKe IJ9 NO3BOHOYHEIX — 3TO NepeHoc rasoB. Ecam 310
TpeGOBaHKe BHIOAHAETCH, TO, NO-BUAUMOMY, OVAET YIAOBJIETBOPATL-
csi ¥ GOsblIas 4actk MAM BCe OCTaJsIbHble 3aMPOCH, RPeibRBJASMEIS
K cHcTeMe KpoeooGpalleHHA, a UMeHHO TPaHCIOPT MUTATeNbHHX Be-
IlecTB, NPOMEKYTOYHEX MPOAYKTOB ofMeHa, NPOAYKTOB BhAGMEHHS,
rOpMOHOB, Tensaa # T. I

KpoBeHocHast cHuCTeMa CAYKUT TakKe Aaf [epefayy yeHaudA.
Kpoeb scrmoabayercs B KauecTse THAPABAHYECKOH KHIAKOCTH, Ha-
HpHMep ANsl OCYHIECTBJIEHHS YAbTpapHMABTPAUHM (B MOYKAxX u HpH
ofMeHe MUAKOCTE!l B KANMMJAAPEX) MM AN H3MeHeHds obbeMa
(HanpuMep, NpH 3PeKUHU NOJAOBOro wiena). Cepaie coofmMaeT Kpo-
BH HeOOXOAUMYIO AJf STOFO CHJY, UTO OTpaXKaeTcs B AaBAEHHH Kpo-
BH. Mpt yBMAMM, YTO KpOBsHOE JaBJeHHE — 3T0 (PH3HOMOTHYECKUN
napaMerp, No-BHAMMOMY, He 3aBHCALIMH OT PasMepoB.

Cepnue MIEKOIHTAIIHX

Y MIEKOTHTAIOUHX ¢ YBEAHUYEHHEM PAa3MepOB Teda CHUIXKAETCH OT-
HOCHTENbHOe notpedbieRue KHCAOpPoAa. B ¢BA3K ¢ 3THM HECKONBKO
YAUBAAET TOT (axT, UTO OTHOCHTENbHAsI BeNHYMHA ceplla y XKpyn-
HEIX M MEJIKHX MJEeKOMUTAKIIUX OAHHAKOBA H COCTABJACT W Y MBI-
Wy, ¥ y caoHa okono 0,6% maccw Tena. B smreparype mpHBoHTCA
MHOrO JaHHBIX, KacamIUXCcsd PA3MEpoB CEPALA Y MJICKOMHTAICIIHX
(nanpumep, Clark, 1927; Crile, Quiring, 1940; Grande, Taylor,
1965; Hoilt et al,, 1968). IlpHBedenHoe HHXe ypaBHEHHE, CBH3HI-
Baloliee maccy cepiua (M, Kr) u maccy vena (M;, kr), orpaxaer
o6y kaptuay (Prothero, 1979):

M, =0,0058M 55,
95%-uHit KOBepUTENLHBIN HMHTEpBAJl Y MOKazateas crenesn 0,98

3TOre ypapHeHus papeH =-0,02, u 370 O3HauaeT, YTO NPAKTHUECKH
nOKasaTe/lb cTeneHH paBer 1. VI3 ypasHeHHS ClleAyeT, YTO y MJEKO-
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GHTAOIINX B LEJI0M Cepile COCTaBJAfeT BCera OAHY I TY Ke ROJIC
Mmaccw Teqa, 8 Lugpax pasuyio 0,568%, pasymeeTcs, ¢ OTKJIOHEHHS-
MK BBEPX H BHH3 OT 3TOH BeJHYKHEL,

Y BCex MJEKONHTAWOIHX cepilie HMeeT OAMHAKOBO@ CTPOeHHe H
Ha KAKOe-TO BPeMd Mbl MOXeM NPeANOJOKUTh, YTO yAAPHBIH 00bem
DpOMOpHHORA/AEH pasMepy camoro cepiua. Takam obpa3oM, CEHXKe-
HEE W OTHOCHTENbHOH NOTPeGHOCTH B KUCJOPOAe, H KPOBOTOKA AC-
cTHraercst y OOJBLIEX KHBOTHBIX HEe B pe3yJibTaTe OTHOCHTENbHOIC
yMeHbLIEEHs1 Cepilla WjAK yAapHoro o0beMa, a NyTeM CHHXEHHA
YacTOTH COKPalleHHH.

Hsmepelne yactors cokpalleHuil cepana (f., mur—'; M: B kr)
¥y MJAEKOMHTAWLIHX B COCTOSHHH NOKOA JaeT cielyiollee ypaBHEHRe
(Stahl, 1967, no gannbmM Brody, 1945):

o= 241M, 0%,

Tokasarens crenenn B 3ToM ypasHedun —0,25 ¢ 95%-HbiM JO-
BepHTeNbHEIM HHTepBasom =4-=0,02 Re oTjiHuaercs OT MOKazareNs B
ypaBHeHHM, ONHUCHBAIOILEM yAeNbHYI0 HHTEHCHBHOCTH Merabofus-
Ma, M3 3Toro caexyer, uTo NpHCNocobAeHHe K CHHKEHRI YIelbHOM
HHTERCHBEOCTH MeTaboausMa leiHKoM obecneuHBaeTcs CHUMKEHHEM
yacToTH paloTel Hacoca, TOrAa Kak paaMepw cepiua (H, KaK MH
NpHHRAN, yAapHEIH ofbeM)} ocraloTes HeuwaMeHHoH jfojell pasme-
pa rejna.

B 3TOM mpocroM paccyKIeHuHW MhI He YUHTHIBAAH BOSMOMKHBIX
pasanuuil B CNOCOGHOCTH KPOBH TEPEHOCHTH KHCJOPOA y MEHKHX
H KPYNHHX MJEKONRTAIOMWINX, MOCKOJAbKY MH Y¥e BHAEN, 4T0 KOH-
HeHTpallpa remorsiobHEa W, CJAeJ0BaTeqbHO, CNOCOGHOCTR KpOBH
K NepeHocy KHCAGPOAA HE 3aBHCAT OT pazMepoB Tena. .

CorjacywTcs JH 3TH BBIBOABI C JaHEBIMH O BeJHuHHe cepfeu-
EOTO BHIOpOCE ¥ MJEKOMHTAIOUIHX, XAPaKTEPHSYIOUIHXCHA DAa3HEIMU
pasmepaMu Tesa? MoXHo NpoaHanH3UpPOBATL YPABHEHHe cepred-

Horo BeIGpoca (Q., Ma-MHE™!, ® M, xr), npuseseHroe CraseM
{Stahl, 1967): .
Q.= 187M 05,

TNoxasarear crenenu 0,81 npH BeAnuMHe MacChl Tena HMeeT
05%-uplit noBeputeabHBIl MHTEpBaa, paBHeil -+0,01, u ecan noxn-
HOCTBI} BepHBl HAINH OPEIBIAYIHHE PACCYyXKAEHHH, TO MBI NOJKHEI
OBJIM OB 0XMAATH, UTO MOKa3aTesib creneBd Gyaer paseH 0,75 (kak
Ansa notpebaenns kKucaopoda), OnHako Heckoabko Bosee BBICOKHE
noKasarelb CTENEHH MOMET O3HAYATh, YTO Y KPYNHBIX XKHBOTHBIX
OTHOUIEHHE YPOBHS KPOBOTOKA K NOTpefileHMK KHCAOPOAA HECKOJb-
KO Bbillle, TPYAHO YCTaHOBWTh, Pa3jHyalotcs JK B JAefiCTBHTENLHO-
CTH 3TH 3ABHCHMOCTH. 11OMHUMO HeOnpeledeHHOCTH CTaTHCTHUECKOH
NPHPOABI CYMECTBYIOT H APyrHe HCTOUEHKH M3MEHYHBBOCTH, B YacCT-
HOCTH HCHOJb3OBAHHe DaszJMTHBIX METOAHK, (PH3HOMOTHUECKOE CO-
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CTOSAHHe XKUBOTHHX, U 0cofeHHo BHIOOp 00DBEKTOB WK BUAOGB MKH-
BOTHBIX A48 HCCAeAOBAHEA (370 MOXKHO HAa3BaTh OHOMOTHUECKHM
wymom). Uro o3Havaer pasHHUa B BEJNHYHHAX MOKAsaTeNiedl crene-
BH, ecJH ee BBIpas3uTh B peatpHuix uudpax? B rtaba. 111 npuso-
AATCA BHIUHCNEHHBIE Ha OCHOBE MPeAblLYLIero YPaBEEEHA BeJNHUHHE
norpebAesua XHCAOpoAa K cepiedHoro BuOpoca AAf JKHBOTHBIX
maccoil Teaa or 0,1 xo 1000 xr. Hanee 3TH LHPPH HCOONL3YIOTCA
AAA OnpeeNeHHs PA3JHUME B COAEPHKAKUMH KMCAOPOLA Meway ap-
TepHaJbHOH H BEHO3HOH KPOBBIO ¥ 3THX MKHBOTHBIX.

Tabauua 11.1, CpaBHeHHe Pa3sHMUB B CONEPKAHHN KHCJAODOLA MEXAY apTepHAND-
HOll H BeHOIHOI KPOBBK Y MJEKOMHTAWWHX DA3HBIX PASMEDPOB, BHUHCACHHOR N
YpaBHEHHAM, MPHBCACHHEIM B TEKCTE,

Macca tena, Kr
ot | 1o | 10 | w00 | oo
TMotpetaenne O, Mi-MHH™! 2,02 11,6] 66,7 | 384 2210
CepaeytHi BHIGPOC, M- MHH—! 28,96| 187 1207 (7795 (50332
Pasnnua B cosepxauur Op MexIy aprepn-
anbHOM H BeHoaHoll kpoBeo, Ma O/100 Mx
KpoB# 6,96 6,20 5,53 | 4,93 4,39

Pasnuua s conepaxanuy KHCAOPOKA MeXKAy apTePHaAbHOH M Be-
HO3HOH KDOBLIO Y XKHBOTHHX PasHHX BHAOB KoJebietrca or 4 go
7 Ma kuclopoaa Ha 100 MJ KPOBH — BIIOJIHe peaJibHBEI AHANA3OH,
LeficTBUTENBHO JIM ¥ MEMKHX JKHBOTHBIX HMeeTcs TEHASHUHA K HC-
NoJb30BaKHIO DOoJbilell YacTH NPHHOCHMOLO APTePHANbEO KPOBBIO
KHcsiopoaa, Ocraercsl HesicHuIM. HeonpepeneHHocTe BeNMYHE moka-
sateledl cTeneHH B 3THX YPABHeHHAX YKABBIBAET JIHIIE HA BO3MONK-
HOCTh CYWIECTBOBAHHA TAKON TEHAEKLYH, HO 3TOT BONDOC HYXKA4eT-
¢ B HColenoBasui. BeckMa, 0OHaKO, peansHO, UTO 3Ta TeHAEHUHS
YKa3elBaeT Ha HaJdM4YHe paspriBa, 00yCJ0BJeHHOTO (PH3HOJOIHUECKH-
MH OIPaHHYeHHSMH Ha QYHKIHIO CepAlla ¥ CaMLIX MEJKRAX MJIeKo-
NHTAOULHX.

3emaepolicy — campte meakue maexonurasouyie. Bapocaas zem-
JIEPOHKa MOXEeT BecuTh He Doslee HeCkONbKHX rpammoB. OaHa u3
CaAMBIX MeNKuX — Kapankosaa Oenosybka (Suncus efruscus) —
BecHr okoao 2,5 r (Weibel et al., 1971). Hpyras — Sorex cine-
reus — secHt 3—4 r. PacyeThl Nokasafil, 4To YacTOTa COKPAIIeHHH
cepana y MJICKONHTaulery Maccol 3 r B COCTOSHHM NOKOST JOJK-
Ha cocTaBaaTh 1029 B | MHuH.

IMpexne uem nepefiTy Kk AanabpHeHllieMy OGCYXKAECHHIO, OTMeTHM,
4T0 ¥ 3eMJiepoek NoTpellieHde KHCAOPOAA B 10KOe (HACKOJABKO ero
MOYSHO OIPeAe/]HTb ¥ 3THX CTOMB BecnoxofiHEIX KHBOTHHX) Gonee
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yeM B 3 pa3a BHIUE, 4eM STO MOXHO QXKHAATh, HCXOAA U3 pPasMepoB
ux rena (raéa. 11.2}. Takyio xe u ewie SoJee BHICOKHE HHTEHCHB-
HoCTH MeraloJinama HaGMIOAanH W Y HPYTHX MEJKHX 3eMJIEPOEK,
OO6lKkpHas ceoAka No 3>TomMy Bonmpocy Aaercs Qorenem (Vogel,
1976). MoxHo gath pasyMHoe OOBSCHEHHE TAKOMY OTKJOHEHHIO OT
«0KHMJAEMEIX> BeJHYHH HHTEHCHBHOCTH MeTaf0JiusMa y caMBIX Me-
KHX MJIEKOMHUTAICILHX, OAHAKO 00 3TOM peub NOfAeT HHXKe, KOraa

Mu Oymem 0o6CyXAaTb BOMPOCH TeMVIONPOAYKUHH H TepMOperyis-
LIKH,

Tatnaua 11.2. CpaBHehke NOAYYEHHBIX B ONBITe BEAHYIH NOTpedJeHHS KHCnopoaa
Y YacTOTHl CEpPASuBBELX COKpaleHHH ¥ Scorex cinereas (macca Tena=0,003 kr)
{Morrison, Ryser, Dawe, 1959). OxuiaeMmble BeJHYHHB PacCuHTaHsl NO ypasHe-
suanM perpeccuu mo Cranmwo. (Stahl, 1967.)

QTHOWEHHS
Hafmogae.
Hafawonaembie OmujaeMule MBMX BENHUHH
K OKHaae-
MbIM
{lorpebacune O, &1 Oy-0-1.y-! 9,0 (B noxce) 2,81 3,2
30 (makc.)
Pasmepnl cepana, Y maccw Tena 1,66 0,58 2.9
Yacrora cepaeyHmX cokpamensfi,| 600 (B moxoe}
mHH—? 1320 {makc.) 1029 0,6

Ecnu norpe6senue KMCNOpona B TpH pasa BHIIE OKHULAEMOTO,
TO 4acTOTA CepPAEYHBIX COKpalleHHH TakMkKe Ao/KHa OuTh B TPH pa-
3a Bhlllle 0XHMAAEMOil, TGO COCTABHT COBEPIUEHHO HEMPHEMJEMoe
4yredsio yaapos B MHRYTY — 3000. Ho sto 6yzer Tak, ec/ii H3MeHenns
yaapHoro ofbeMa H pasMepoB cepilla OyAyT MOAUHHATHCH OOBIYHEIM
MacliTabHeIM TpaBusiaM (T. e, Macca cepiAua Oyfer COCTaBAAThH
0,58% wmaccwt tena)., Omguako y Sorex cinereus cepiue Henponop-
HKOHAJbHO BeMHKO H cocrakiasfer 1,7% maccw Tena, T. e. OHO HOU-
TH B TPH pasa OoJbille oKuiaeMoill Beauuuny (1adn. 11.2), Tenepn
YMECTHO CIIDOCHTb, He HMeeM JiM MHl B JIAHHOM cJiyyae Aeo ¢ (-
3MOJIOTHYECKHM OTPaHHYEHHEM, KOTOPOe HaKJAABIBAETCA Ha MpO-
JAONKHTENbHOCTL COKpalllenus. Jlas Toro uTofml cepAue COKpaTu-
JIOCE,  BBITOAKHYJ0 KPOBR, paccialHiock M BHOBL HAMOMNHH-
JI0ch KPOBBIO, HEOOXOMMMO HEKOTOpPOE MHHHUMAJBHOE BpeMs, MOCc/e
Yero MOJKeT NPOH30HTH clelylllee COKpaluieHHe.

HauGosbllas uyactroTa coxpaluekuil cepana, HaGawgasuiascs
y semnepoek (¥ y KOJAKOpH, HMEIOLIMX [IPUMEPHO Takue Ke pasme-
PHL Tela), HeCKOAbKO npepbiliiafga 1200 yaapos s 1 MuH. 310 03Ha-
qaeT, YTO BeChb CePACYHBI UHKJ MPOXOAKT MeHblle, 4eM 3a 50 Mc.
To, uTO HaM H3BECTHO O CKOPOCTH NPOBeJeHHs BO3OYKIGHHS H Hac-
TOTe COKpAINEHHS, MO3BOJART NPEANOJCKHTE, 4TO OTPaHHYEHHR Ha
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YaCTOTY CePAeUHHIX COKpalleHuil BNOMHe BO3IMOMXHM, EciH 3To 74K,
TO HENPONOpPHHOHANBHO OCABIMHMe pasdMepel cepala 3eMAepofiku oT-
paxaloT TOT GaKT, YTO YacTOTYy COKpalleHHil ceplia yie Heab3d
YBeJAHUHTh HACTOABKO, uTolbl 3a cueT 3Toro obecmeuHTh moTped-
HOCTb B KHeJopofZe. ENMHCTBEHHBIM BBIXOAOM H3 NOJ0MKEHHS B Ta-
KOM CJayuae OKasblBaeTCH YBeJHUeHHE pasMepoB cepAlla, Hurepec-
HO, 4TO MaKCHMaJbHas 4YacToTa CepAeYHHIX COKpallleHHH y Sorex
cinereus (1320 Muu~') npumepHc B JBa pasa NpeBbllaeT Hac-
TOTY B COCTOHHMH MOKOH. ¥ APYPHX MJEKONMHTAIOLHX OTHOLICHHE
3THX YaCcTOT B TOKCe H [IPH MAaKCHMa/bHOH Harpyake HeCKOJBKO
BRIE, XOTS H HeHaMHOTrO, MPHMEpHO B TPH pasa.

Janee Mu yBUAMM, uTO CXOAHOe OTKJIOHEHHe 'Pa3MepOB CepAla
OT OXMHAaemMoro OGHapyXKHBaeTcd ¥ CaMEIX MeNKHX KOJHOPH.
B cpaprenuu ¢ ApPyruMu NTHIAMH HX Cepjle HEMPONOPLHOHAILHO
BenKo. U B 3TOoM caydae pasyMBO TpPeJHOJNOMKHTh, 4T0 TYT HMeeT-
cA paspeiB B MacliTalHoM NpecOpasoBaHHH, CBHA3aHHLIA ¢ orpaHi-
YeHHAMH Ha BO3MOXKHOCTb YBEJHYEeHUS JacCTOTH CepAeUHHIX COKpa-
IeHui,

Cepaue nTrn

Pasmepn cepAlla y caMblx pasHBIX ITHL, ObLIH ONPENEJNEHH PSAOM
aBTopos (Hanpemep, Parrot, 1894; Hartmann, 1955), Qdaa nammux
ueneft Haubosdee MNPOCTO HCNOJAL30BATh YPAaBHEHHS, BHBEIeHHHE
Konaepom (Calder, 1968) u Jlasuesckn u Koazepom ({Lasiewski,
Calder, 1971), xoTopHe Ha OCHOBe OOJBUIOFO KOJHYECTBAa HOCTYII-
HbIX NAHHHEIX TPOBEJNH aJJOMETPHUECKHH aHAJIM3 XaPakTePHCTHK AH-
XaHus y nuTHH, BelBefeHHble 3THMM aBTOPaMH YDaBHEHHA AAdA pas-
MepOBR cepAalia OHIH OCHOBZHW Ha MaTepHaie XaptMana (Hart-
manin, 1955), coGpannom no 1340 nTHUaM, NpUHaANekKAINHM K
291 Buay. dror Marepuan o0ialan HeCOMHEHHBIM JOCTOHHCTBOM,
HOCKOJABKY er0o ¢o6pall OJHE HCCAQROBATENb, H BapHabeJbHOCTD,
TPHBEOCUMAad OLeHKoR MaTepHalja, cOGPaHHOING PasHEIMKE JIOAbMH,
B AZHHOM cJyuae HCKJNUeHa.

YpapHenus, ¢BAsbBalONlHe Maccy cepiua (Mc, Kr) u wactory
ceplleyHblx cokpamenufi (fe, MHET!}) ¢ maccolt Tena (M. &xr) vy
OTHL, HMEOT CASAYIOURA BHI

M, =0,0082M,091,
f,= 155,8M,-0:2,

O uem Ham TOBOPAT 3TH ypaBHeHHA? PaccMoTpum cHavaza cep-
Jeutnmil BeiGpoc. [IpednoNoKEM, KaK MH 3TO nelalH B CAydae Mie-
KOTIHTAONYX, 4TO yAapHHHA 00'beM IpoNopiHoHAlleH pasMepy cepiiLa;
3TO BIOJHe PasyMHO IPH OTCYTCTBHH AZHHWX [IPOTHBOIOJCKHO-
ro xapakTepa. YMHOXKAs Maccy CepRla Ha 4acTOTy CepAeuHEIX ¢o-
KpallleHd#i, MB ITOAYUYMM UHCJO, BEIpa)atowee paboty cepAua. Han
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NTHUE Maccol B | KT MBI MO:KeM HCOJB30BATE KO3GQHUHEHT RIS
PasmepoB cepaua (0,0082), koTopHit yMHOMKAETCH Ha KOIPPUIHEHT
Aas sactotel (155,8), uro naer seanuyuny 1,278, Sra e mpouenypa
AnA miexkonuTamuux maer sennunny 1,398 (0,0058 X 241). Cxox-
CTBO NQJYYEHHEIX pe3yJbTATOB IO3BOJAET HPEANONOXKHTb, 4T0 ¥
OTHI 1 MACKOTIKTAIOWMX BeJHUYHHA CephedHoro BHOpoca OJIHHAKORA.
3Toro U caenoBano OXKHAATh, MOCKOJBKY HHTEHCHBHOCTH Merabo-
JH3Ma Yy OTHO H MAEKOMHTAKIHMX NOYTH OAMHAKOBH, Kak 00 3TOM
FOBOpHJIOCEH & Ta. 6.

Bropoft nyTe YycTaHOBJieHHA Takoi 3aBHCAMOCTH OCHOBaH Ha
NpeANONOXKeHUH O TOM, 4YTo OOJbIIMe pasMepn cepaua y [ITHIL
KOMIIEHCHPYIOTCH COOTBETCTBEHHO §0J1ee HH3KOU HacToToil coKpaule-
HEH, no Kpaliiefi Mepe B COCTOSHMH moxof. Yro NpoMCXOAUT IpH
Harpyske (HampuMep, B NoJere), U3BECTHO HEJOCTATOUHO XOPOIIO.
Hepenko mosarator, yro y MJIEKONHTAIOUHX YacTorta CepAedHBIX
COKpAIleHKH NPH MAKCHMAABHOH Harpyske MOMET yBeJHYMBATHCH
MouTH B TpH pasa. HemHorouucnenssle HaGa0AEHHA Ha NTHULAX NO-
3BONAIOT AONYCTHUTh, YTO Y HHX 4acTOTa CepAEeMHBIX COKpalieHHH
TaKKe MOXeT YBEJIHUHBATbCA B TPU pasa u Jaxe HeMmHoro OoJee.
CoraacHo paHHbIM, npHBOAUMBIM B 0630pe Deprepa u Xapra (Ber-
ger, Hart, 1974), 4acrora cepiieuHsly COKpalleHHH y MENKHX HTHIL
{10—20 r} B noJere ypelMYHBAETCA MO CPABHEHHIO C Y4CTOTOHR B
noxoe B 2,4 pasa, a y KpymHex ot (500—1000 r) oma ysenmu-
uupaercs B Tpu pasa. HauGosee Bricokas yacrora Oblla 3aperucr-
pupoBaHa v ronyfs: ee CpeAHsA BeJHYHHA NIPH KOPOTKHX nepele-
Tax yBeawuusaiace B 3,5 paza (Hart, Roy, 1966}, ¥ roay6a orme-
wanu u Oojee BeICOKHe 4acToThl (115 B noxoe, 670 B nonere), uro
Jdaer oTHoweHHe, pasHoe 5,8 (Butler et al., 1977), a y Oenoitexoi
Kaszapku 2To OTHoUWenwe cocTasaano 7,2 (Butler, Woakes, 1980).

B orcyrerue nyuwel uHbOpMANHU BHOJKE AONYCTHMO B NOpAl-
xe paboyell THROTE3L NPeANONOMHTB, UTO OTPAHHYEHKsS HA HacTo-
Ty CEpPIeyYHBIX COKpalleHHH y NTHL HHEeE, HeXeJu y MJeKOonuTalo-
apx. HeZocTaTok COOTBETCTBYWOIEHX RAHHBEIX NOAUEDKHBALT, KaK
MaJo MB 3HaeM 0 (DH3HONOTHYECKHX XapakTePHCTHKAX JKHBOTHHIX,
HaXOOAIHXCA B COCTOSHHH aKTHBHOCTH, B 0COBEHHOCTH B MOMEHTH
MaKCHMAalbHOH HarTpy3KM; 5TH H B CaMOM Jene uHTepecHble Npobe-
M6l HAUMHAKT NpHBAeKaTh Bce GObliee BHAMAHHe Hcc/eloBaTenel.

Hwmeer cmbicsi MPOAHAJM3KPOBATH Takike HOKAa3aTeAH CrelleHH
B ypaBHEHHAX, KOTOPHeE NpHBeleHH BhIUe. Haxnon NHHHE perpec-
CHH pJIs HACTOTHI CepAeHHBIX COKpAallleHHit y NTHH paBeE —(0,23 H
CX0JAeH ¢ TAKOBRIM AJIS yAeAbHOT0 norpebneHus KUCJAOPOAa, a TakK-
e ¢ HakJOHAMH JMHHI perpeccHH AN MacTOTH CepRevHMIX COKpa-
weHni ¥ ToTpefneHus KHCHOPOAA y MJekONHralolWHX, B ceasu
¢ 3THM MOXKHO, BHAMMO, OXHKAATh, YTO M NOKa3aTeJb CTENEHU B
ypapHeHHH, CBA3HBAIONIEM pasMeph Cepalia ¢ pasMepaMu Tena,
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OyIeT CXOZeH ¢ TAKOBHM A8 MJICKOMHTAWMNX, T, €. Ganskum k 1,0.
Oxkasanock, 0AHaKG, 4TO 3TOT MOKA3aTedb cTenedH pasen 0,91, mpu-
uem 95%-Hulli JOBepHTeAbHEI HHTepBan ANg Hero pasen 0,03,
T. e. NTOKa3areNp CTeleHH AOCTOBePHO OTAxuen ot 1,0, 310 npocte
O3HauaeT, uTO ueéM Melibye OTHIA, TeM OTHOCHTENbHO KpYymHee ¥
Hee cepAue. Do noareepAua u I'pa66 (Grubb, 1983), koropmit Anas
AHamnazoHa pasmepoB, pazayvarowuxes 3 1000 pas, noayuun noka-
3aTedb cTeMeHH, paeHuil 0,92,

YBeaHueHHe OTHOCHTEJbHEIX pasMepoB cepilla BONH3H HHKHeh
TpafklUbl pAfa Pa3MepoB Tejda — 3Te TO Ke camoe SABJIeHHE, KOTO-
poe 0TMEYANOCh AJIA CAMBIX MENKHX MJEKONHTAWUIHX — 3eMJepoeK.,
Onnako, mo-BHAUMOMY, ¥V UTHL yBelhueHHe OTHOCHTEJBHEIX Da3Me-
POB cepAlia B pARY H3MEHSIOHIHXCS PasMepPOBR Tesd IPOHCXOAKT
Gonee pasHoMepro. Ho u 3geck konnGpH, noaobHO 3eMyepoiikam,
pacronaraxTc YeTKo Bhllle JHHAH DerpeccHH ANs NTHU B LeJ0M.

B raba. 11.3 comocraBasilores nodyueHEme XapTtmakom (Hart-
mann, 1955) pasmepsr cepAua y ABYX BHAOB KOJNHGDH ¢ OKHR2e-
MCH BeJHYHHOH pasMepOB cePAlla, RHUHCAEHHOH N0 panee TIpHBe-
HJeHHBIM ypaBHeRusim. OKazaloch, uTo CepAle KoJaAGPH HMeeT 3Ha-
YnTeAbHO OOMblIKe pasMeprl, uYeM B3TO CJeAyeT H3 YPaBHEeHHA,
KOTOPOE yiKe YUHTHBAeT OTHOCHTEIBHOE yBeJHueHHe pa3MepoB cepi-
Ia y Meakux nral. M onate mMBl CTOHM Nepei HCKyLIeH:ieM CREIATH
BHBOJ, UTO HCKJIIOUHTENABHBIH pasMep cepAlla YV 3THX OYeHb MeJKHX
OTHMH CBA3aH C OrPaBNYeHHAMH Ha MAKCHMAaJbBO BO3MOXKHYIO uac-

TOTY CepAEHHEIX COKpalleHHui.

TaGauua 11.3. Conocrasaense pasMepoB CepAua y ABYX BHIACE KOAKOpH ¢ pazMme-
pami, CHHAAEMBHMH Ha OCHOBE DACYETOR HO YpaBHEHHW 141 CepAnma GTHL

PaaMep cepoua, % Macchk Tena
OTgoneRRe
Maceca Tena, HaGmonae-
T gabamiac- MOrG pazmes
MEIH OKHAAEM BT pa ¥ OMu-
LagMoMy
Campylopterus hemileucu- 11,9 1,95 1,22 1,6
rus
Selasphorus scinitlia 2,23 2,40 1,42 1,7

3aperucTpUpoOBAREas Yy KOAHOpH MAKCHMAaJNbHAas 4acTora Cep-
BeuHblX COKpalileduit cXofiHia ¢ 4acToTol y 3eMiepoex: 1260 yna-
por B | MuR y nTHUW Maccoll 3,3 r (Lasiewski, 1964). ¥ uac mer
YBEPEHHOCTH, YTO 3Ta 4YacToTa AeHCTRHTENBHO MAaKCHMANbHA HAR
uro 1200 mayn 1300 yZapor B MHHYTY ecThb Hpefel, KOTOPHI Helb-
351 npepsolity. OAHAKO ecliu YacToTa CepAeYHHIX COKPAaLLeHHN BHI-
CTyNaeT KAK OrpaHHYeHHe, TO YCHIeHHe KDPOBOTOKA, HeoGXoAuMoe
JeTANleMy KOJAXOpH, BHAMMO, MOXHO OGeCHeyHTb TOABKG HNyTeM
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YyBeIHUeHHA yAapHOro ofbema (T. e. KaxK pa3MepoB cepllla, Tak W
COOCOGHOCTH KPOBH CBS3BIBATh KHCAOPOA). A BHIACHEHHS 3TOTO
BONpoca HeoOXOAWMHE NONONHHTENbHEE JAHHEIE.

Cymuarbie

B rn. 6 MH BHHeJH, uTO y CYMYaThiX HHTEHCHBHOCTh MeTaloJH3Ma
CyIleCTBEHHO HHMKe, UeM Y MJalleHTAPHBIX MJAEKQMUTAKLIHX, OAHAKO
3aBUACUMOCTh MeTaloaH3Ma OT pasMepoB Tesa NodolHa 3aBACHMO-
CTH AJIS MJIEKOTMHTAKWHX (OAHHAKOBHIE HAKJNOHBI JHHHE perpec-
cun). KakuMu ocol0eHHOCTAMH KPOBEHOCHOH cHCTeMbl OOLACHIETCS
3T0 pasnuuue?

YacroTa cepAeuHblx cOKpamledHii (f., mun—'; M, kr) Aas cyM-
UATHIX MJAEKOMHTAKIIKY PErHCTPHPORANACh B DALY MHBOTHBIX, pas-
JAu4algxcs no pasmepaM B 1000 pas — ot 0,019 xo 19,8 kr (Kin-
near, Brown, 1967). ¥Ypasueiine perpeccuu Aas 17 M3ydeHHBIX Bu-
HOB HMeeT CAeAYIOIINH BHA:

f,= 106M_ 27,

Haxnon nuuan perpeccuu, pasabiit —0,27, HEAOCTOBEPHO OTNHUALT-
€ OT HAXKJ0HA AAd RJAUSHTAPHBIX MJEKORHTAIILHX HAH OT HAKMO-
Ha O0Jd yAeawbHoro norTpebJeHHs KHCJIOpPoLa. BmecTe ¢ TeM uHCNEH-
HBlfi ko3dpuuMenT Oonee ueM BIIOJOBHHY MeHbllle, ueM AJAs NAa-
uedrapusix: 106 nporus 241. Taxum ofpasoM, y CYMUATHX B LEAOM
cepllie cOKpallaeTcs BABOE peXe, uem y ILJIalleATapHEIX Tex Xe
pasmepoB, DTO COTJAcYeTCsl ¢ TeM, YTO ¥ CYMYATHIX HHTEHCHBHOCThL
MeraonuaMa AOKoA HHXKe, uem y NaaueHTapHutx (Dawson, Hul-
bert, 1970; MacMillen, Nelson, 1969). Ipu narpyske uactora cep-
AeyHblX CcOKDallleHHll yBelHuHBaeTCH. ¥ [IeCTH BHAOB CYMYaTHIX
maccoit ot 0,[12 mo 26,7 kr mMakcWMaabHas yCTaHOBHBUIAfCH yac-
TOTA CepAeUYHEIX COKpamleHui Omna B 1,9—2.8 pa3za ehie, yem dac-
TOTAa B NOKoe y 3toro e peaa (Baudinette, 1978}, 3ro, ruANMO,
MeHsbllle, yem o0bluHo HabMjaerca y NJaleHTapHBEIX, OAHAKO 3Ha-
yeHHe sToro {akra TPYAHO OLEHUTb, NOCKOJABKY AaHHHE IO yiap-
HOMY o0BeMy cepAlla OTCYTCTBYIOT.

Hrak, onpenenenue pasMepos cepilla H YACTOTHl CEPARUHBIX
COKpalleHHH y CyMuYaTHX ITOKa3aJo, uTe GoJsiee HH3KHH cepAeuHblit
BLHIOpOC, MapajidenbHO ¢ KOTODhHM OOHapyxHBaetcd Oojdee HH3KAR
HHTEHCHBHOCTL oBMeHa, o6ycnoBleH HH3KOH uacToTOfl CepAedHBIX
COKpallleHHH, Torja Kak pasmepsl cepAla COCTABJARIOT NOCTOSHEYIO
ZONI0 Maccel Tefla. Belao Obl HHTepecHO H3MEpHTH cepfleuHblil Bhl-
6poc¢, MOCKOJbKY TOTa MOMKHO BEIMHCAKHTL yAapHefl ofbem. Ene
OOHH ACEeKT, 3acCJAYXKHUBAOILNA aHanu3a, — 3TO H3yueHHe DasnH-
4HH B COJEPKAHKE KHCIOpPOJa MEXIy apTepHanbHOfl M BEHO3HOH
KPOBBIO, KOTOPHE BMOJHE MOIYT OKa3aTkCs HHBIMH [0 CPaBHEHHIO
¢ PasJAHuMAMH, SABJNAWIMHMHCA HOPMOH AJf NJaUEHTAPHBIX MJEKO-
HHTAIOULHX.

10 UImuzT-Heenscen
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XOJIOJ].HOKPOBHH'B NO3BOHOYHbBIE

¥ ambubufi w penTHAUl CepiAle HECKOJBKO MeHbile, YeM y MJIEKO-
NHTaMOWHUX, U cocrapiaseTr B cpeadem 0,4—0,5% macew tena {(Alt-
mann, Dittmer, 1971). MHe HensBecTHO, NPOBOAHJCA JIH TILATENb-
#HHil aHann3 GOABLMIOTG psma MKHUBOTHHIX ¢ Pa3HBIMH pasMepaMu Te-
Jla, A0 HeT HHKAKAX OCHOBAHHA NOJaraTh, 4r0 TYT OOHapymKHTCH
CHCTEMATHYECKOE OTKJAOHEMHe OT KapTHHBE, XapakTepHOol Aas Bhlc-
UIHY MO3BOHOUHBIX, y KOTOPHIX OTHOCHTeJbHBle PasMephl cepaua
He33aBHCHMEl 0T Pa3MepoB Tesa.

[Torpebnenne kucnopoma y pentuanit u amcbubuil Ha HoOpanox
H Jaxce 0oJblle HHXKe, gem noTpebleHHe KHCJAOPOAZ Y MJIEKONH-
TAlOUIHX, H CHJbHO 3aBHCHT OT TeMmieparypel. TeM He MeHee, No-
CKOJIbKY DPasMephl cepfila ¥ HHUX He PajHKalbHO MeRbllle, 1ueM y
MAEKOMUTAIOMHUX, MeHee BEHICOKHe TpeOoBaHHa x palore cepina
YROBAETBODAIOTCA W MPH MeHbIIell yacTOTe er¢ COKpalleHHH,

Onanaxko KakoBa Ke «HOPDMaJbHasf» 4acToTa CepAeuHnlX COKpa-
weyH#i y XOJNOAHOKPOBHBIX MO3BOHOYHBIX? ¥ INTHIL M MJIEKONHTAKO-
IIuX 4acTOTa CepAeHHBIX COKpallleHH# B NMOKOe A0CTATOYHO NOCTOAH-
Ha; AAA XOJCAHOKPOBHOIO JXHBOTHOTO YaCTOTY CePAEUHHEIX COKpa-
ureHHH, MO-BHAHMOMY, CJAeAyeT ONpPeNeNsTh NpH KaKOH-TO TeMmIepa-
Type, «HOpPMAaJAbHOH» ANs AAHHOrO XHHBOTHOrO, OaHAKO «HOPMAJb-
Hasi» TeMmepaTypa AAs OZHOrO KHBOTHOTO MOXer CHJABHO OTJIH-
YaTbCA 0T «HOPMAJbHOM» TeMlIepaTypet AJR KPYroro. Jto Aejaer
HEBO3MOXKHBEIM H3MepPeHHe NOTpebJeHHA KHCAOPOoJa ¥ XOJIOAHOKDOS-
HBIX XHBOTHEHIX B LeJfiX CPABHEHHA PAA3 BHIOB.

Bonbmoii matepHaa no pubam cobpann Kpaita u Kswupusr
(Crile, Quiring, 1940). On noaposisier nposecT Gofee LOJHLI aHa-
JqH3 CBS3d MeXAy pasMepaMy cepiua u Tena. Ha ocHOBe naHHHIX
no 34 puaam peb Maccoli or 0,005 1o 32 Kr 3TH aBTOPH HONAYSHAH
cleayiollee ypasHeHue:

M, = 0,0022M 502,

Mpl BHANM, YTO OTHOCHTENbHBIl Pa3Mep cepialla y KOCTHCTHIX
pui6 cocrasaser 0,22% wmacewt rena v PaKTHYECKH Be MeHAETCA ¢
pasmepamu Teqa. ¥ TuNHyHOR pnifbr maccod | XTI Macca cepaua co-
crasaser 2,2 r.

Jannwix no pasmepam cepiila y NAacTHHOXKaGepHsix pulf Hedo-
CTATOYHO AJf HaleXKHOTO CPaBHEHMS ¢ KOCTHCTBIMY phIfaMH. ¥ ye-
TelpeX BHIGB, H3yueBHmix Kpafinom u Keupuurom (Crile, Quiring,
1940), orHocHTenbHBIe pa3Mepn cepAua woselawTtca ot 0,06 Ao
0,27% wmaccu Teaa co cpegunM 0,15%0,08.

Kakne BBIBOAK MBI MOKEM CAENATh H3 BTHX CKYIBIX CBeIeHHI?
Bo-nepBrix, B KaxA0# KPYNHON rPynne HO3BOHOUYHBIX OTHOCHTEMb-
Hble Pa3mepnl Cepilla OCTAKTCH MOCTOAHHBIMH He3aBHCHMO OT pas-
MEDOB Tela (3a MCKANUYSHHEM TOT0, 4TO CaMble MelKHe MJeKOIH-
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TapllHe K NTHIE HMeloT HelponopuHoHalbHO Oolbilloe cepaue}.
Bo-BTOpHX, y 3€MHOBOLHAIX H NPECMAIKAIONIMXCH CEPELE HECKOIBKO
MeHBILE, YyeM ¥y MJIEKOMHTAIUKX, 8 ¥ pHO 0HO eflle MeHLIe, COCTAB-
SISl IPHMEPHO OAHY TPeTh OTHOCUTEJNBHOIO pasMepa cepila MIeKa-
MTHTAOLLHX.

BecnosgorouHbBIE

3aBHCHMOCTb MEXKIY YacTOTOH CcepAeYHHX COXKpalleHHNl M HHTEHCHB-
HOCTRIO MeTal0JH3Ma Y MJISKONHTAKUINX ¥ NTHLY UMeeT HHTePEeCHYIO
AHAJOrMY B OJHOH M3 rpynn Oecno3BoOHOYHHX — y naykes, Mu
BHJAENH, 4TO Y MJEKONUTAMOUIHX M NTHI, YacTOTa CepReYHBIX COKpa-
ieHKlE H3MeHsieTcs ofpAaTHO NPONOPUHOHAILHG Macce Teda, HPHYeM
JHHHS perpeccHd HMeeT Takolil e OTpHLATENBHHI  HakJOH
(—0,25), xax ¥ JMHHA B YpaBHEHWH, CBS3HIBAKIIEM YIAeJbLHYIO
HHTeHCHBHOCTE MeTaloJIH3Ma ¢ pasMepaMy Tena.

Y oueHbh MHOFHX NAaYKOB, Da3JHYaDLIAXCH 1O pasmepaM Gosee
HeM Ha JABa NMopaika, ot npumepHo 30 no 10000 mr, 3aBHCHMOCTR
YaCTOTH CePAEYHHIX cOKpailleBud (f, MuH™!) or Maccel Tena (M.
B Kr) BoipamxaeTcs ciaenyiourm ypasueHnem (Carrel, Heathcote,
1976):

fo=423M, 000,

Ilpu BHBOJE 5TOr0 ypABHEHUN HCIOJB3OBANY AAHHEIE 110 BCEM [PYM-
MaM HaykoB, 3a MCKJAKUEHHeM MaleHbKOH CPYNNH NPpHMUTHBHBIX
NayKOB-OXOTHHKOB H II2YKOB-TEHETHHKOB. 3aTeM aBTOPHl BBIBEJH
yPaBHeHue IJR yledbHOH HHTeHCHBHOCTH MeTalojdHsMa y HayKos

(1‘/*03, Ma Oy-r~V-y'), menoaeaya Aanueie Anjgepcona (Anderson,
1970, 1974}, u nony4yuau caelyiolliee ypasHeHHe:

V¥ o, == 947 M, 40%,

[Toxasatenu cremeHW AAsl 4YacTOTH CepAeYHBIX €OKpatleHull
yiedbHOre notpeGreHus KHCAOPOAA OOHApPY)KHBAKIOT YAHBHTENBHOE
cornaferye — o6a parusl —0,41. OToT noxasarefb CTeNeHH OTJAH-
uaeTcs 0T COOTBETCTBYIOMleH BeruuyuHel (-—0,25) AA8 MACKONHTAIO-
mux. B ocralbHOM CHTyauHs Kaxk y MJAEKODUTAIOIHX, ¥ KOTOPBIX
H3MeHeHus YAeJbHOTO MeTalONH3Ma IOJHOCTBIO ofecneyHBawoT-
cA H3MeHeHHSAMH YacTOTH CEPAeYHEIX COKDaUleHHH, TOTAZ KAk OT-
HOCHT@/IbHHie pasMepsl CepAlla OCTaloTCsl HeM3MeHHHMH. MoxHO
NpeANQNOKHUTL, YTO Y HAYKOB OTHOCHTeNbHBle pasMepsl ceplla
Taxe OCTAIOTCH NOCTOSHHMMHE, XOTs y Hac HeT CBeleHHH, mof-
TEEPKAANIHUX 3TO NPeANoNoKeHHe.

10*
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Padorta cepaua

Paboty, koTopas Tpebyerca Aaa obecrneueHHs UMPKYJIRUHH KPOBH,
npousBoIuT cepaue. CopepiieHHO 09eBHAHO, uto 0OsbHIOE cepAue
CJI0HA TIPOH3BOAUT Goabluyw paloTy, HeXeNMH MalleHbBKOe cepaue
3eMJepofiki, ONHAKO KAK HMEHHO 3Ta IepeMeHHasd H3MeHHETCH ¢
pasmepamu Teaa?

O6rtuno cuuraercd, yto pafora Hacoca BKJIOYAET TPH COCTAB-
JAounEx: 1) 3Hepruwn HaBJAEHUS, CBA3AHHYIO ¢ BHYTPEHHHM RaBie-
HHeM, 2} KHHETHYEeCKyio 3IHeprHio, coolllaeMylo ABHAKYLIeHCA XKUA-
KOCTH, 3) TOTEHUHANBHYI) 3HEPruio, 0O0yCNOBJAEHHYID TI'paBUTALHel].
B cayuae cepaua noreHUuanbHolt sHepruell, oGychoBneHHOR TpaBH-
Taliuell, MOMHO NpeHefpeyb, MOCKOJbKY KDOBb BO3Bpallaercd B
Ceplle Ha TOT XKe CaMHI ypOBeHb, ¢ KOTOPOro OHa Oblia BHTOAKHY-
Ta K3 Hero. CoollleHHas KPOBH KHHETHYeCKasd 3Heprus no kpaiHed
Mepe B IIOKOE COCT2BAfET Majiylo uacTbh OOIMeR SHeprHW, NO3TOMY
MBI MOXKEM CHJIBHO YRPOCTHTb 3ajaauy, paccmartpueas paboty cepA-
na {W.) kKak NpoH3BefleEMe CPEAHET0 apTepHaAbHOr0 JaBJeHHS
kposd (P) u pulpacuBaemoro obbema kposu (V), 1. e, W=

v

PaGota, Heobxoguman Has NepeMelileHHA KPOBH 4epes JCTKHE
MJIEKONHTAIOUIHNX, MaJga oo CpaBHeHHw ¢ paloro#f, HeoGXxoAMMOH
AT UHPKYJSLHE KPOBH BO BCeM opraiusme. JHasjteHne B Jerounof
aprepud paBHo NpuMepHo 20Y% [1aBJeHHA B aopTe, M HOCKOJbKY
ofbeM KpOBH, HAyMied Ho ofedMM CHCTEMAaM, OJHHAKOB, padora Oy-
JAeT OpPAMO DIPONOPLHOHANbHA CPEAHEMY APTEPHANBLHOMY AaBJICHHIO
B Kaxiaoi u3 cnucrem, UHHMH cloBaMu, CHCTEMHOE KPOBCOGpailleHHe
{Goabmoit xpyr KpoBooGpamenns) Tpeyer npumMepro B 5 pas foub-
el paGoTH, YeM MaJbli.

MH yxe BHIEH, uTO CepAeyHbfl BLHOpOC (MHRYTHHA ofbem)
U3MEHSETCA ¢ pPasMepaMH TeJa TaK Ke, Kak NoTpefJedne KUCIAOpO-
Aa WM OYeHb OJH3KC K aToMy. Bee umerominecs NaHHBE NO3BOJNAIT
TIPeANOAONKHTD, YTO AABJEHHE KPOBH Y MJCKCIHTAKILHUX — GHIHO-
JAOTHYECKH NOCTOAHHAA BeAHYHHA, TpUYEM CPefHee apTepHakbHOe
hasneHye cocrapider 100 MM pT. CT. H He 3aBHCHT OT pPa3Meposn
Tena. Kak cjeacTBue 3TOr0 OKashigaeTcd, uro Ha ofmyio paboty
cepaua (cpegHee apTepHafbHOe AaBAeHye, YMHOXeHHOe Ha cepied-
HbIH BbOpOc) OymeT 3aTPaYMBAThCA OJHA M Ta JKe NOCTOAHHAS AO-
a1 obmero norpeliaeHus KUCAOPOAA, HE3aBUCHMO OT Pa3MEPOB KH-
BOTHOTO.

Chegyiomuii 10ar — cpaBHeHHe NTHL ¥  MJEKONKTAKMX.
U onaTe, HACKOIbBKC MBI 3HaeM, jaBJeHHe KPOBH Y NTHIL He 3ABHCHT
0T pa3MepoB Teaa, XOTA ero BeJHYHHA NMPEJCTABATETCH HECKOJALKO
Goace BHICOKOH, ueM y MJAeKenurawmux. I'paG0 3aperucrpuposan
cpeaHee [aBfieHHe KPOBM y NTHIL IIeCTH BHRCB — OT ro/yls Ao
oMy (0,4—38 xr) — H TOKasad, 4TO CpEAHAA BeAHYUHA AaBJeHHA
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y TTHIL cocTaBksAeT 133 MM pT. cT., 2 y MIAGKONHTAMWUX — B Cped-
yem 97 mm pr. cr. (Grubb, 1983). [Tockoabxy cepAeuHEIl BRIGPOC
y ofedx rpynn OAMHAKoB, paBoTa cepilla y NTUI AOAXKHA OHITH
Goabiltell, deM y MJEKONMTAIOUIHX, NPHMEPHO Ha OAHY TpeTh. ITo
coraacyerca ¢ OOApIIHMM, 49€M Y MJEKONHMTAWIIHX, pa3Mepamu
CcepAia NOTHIL,

Koneuno, cnenyer MOMHHTB, TO 3T0 OYeHb LIHPOKKEe OUEHOYHBIE
oBofmeHus, KOTOpHe JPIUL N0XKAa3HBAIOT BEPOATHYIR cuTyauuw. Co-
BepUIEHHO OYEBHAHO, UTO A5 Oofee 060OCHOBAHHBEIX BEIBOJAOB Heod-
XOAMMEl AafbHeillie MoApobHsle HCCAEAOBAHHES.

BMecTe ¢ TeM 3aKqOUeHHe, K KOTOPOMY MEl NpPHILIH, paccMmat-
pHBAX NaBJeHHe KPOBH, MOXHO BBHIBECTH TakxKe HAa OCHOBe aHaJjnsa
ANNOMETPUUECKHX ypaBHeHul. Has yrensnoro notped/eHHs KHCIO-

pona (V*o,) u ANA 4ACTOTEL CepASUHBIX COKpAaINeHHH {fc) ypae-
HeHusi ANs MJekonuTamomux OyayT HMeTh ChedyOUHA BuA:

V*02=k1MT-0’257
fo=laM %,
Paznenps 0fHO YpaBHEHHe H& JApPYroe, MBI U30ABHMCH OF MaccH
TeJla K HOAYYHM CAeAYHollee obmee BblpaKeHHE!
V.Og =—k-1—=k'
fe ks )
310 ypaBHEHHE BBIDAXKAETCH B €AHHHUAX

LETY | 02 aglp=1
c-l

== MJI;OZ . I'_l.

(OCTaTouHBlf TMOKasaTeJdb CTeneHH OpPH MAacce B YACTHOM pabBeH Hy-
AW, DTO0 CBHOETENLCTBYET, UTO KOMHUYecTBO MeralboauyecKolt sHep-
ruu (Mn Op), notpeBasiemofi Ha 1 r Maccsl Tesna 3a OAMH YAap
CcepAlla, — BeAHUHHa [OCTOSIHHAR, R, U He 3aBHCHT OT DasMepoB
TeJsa.

Mu MOxKeM NPONOJIXHTL 3TH paccyXnaeHus. Macca cepiiua mpo-
nopudoHansHa Macce tena, Mc~M., u My npenmosaraeM, uTo
yAeNbHOE NoTpebleHHe KHCAOPOAA cepiAeuHofl MBILleH npoNopUHs-

»

HaJbHO YAEALHOMY NOTPEOJICHHIO KHC/IOpOia BeeM TedoM: Vo, e~
~V*5,r. OrcI00a CledyeT, uTO HE3ABHCHMO OT PA3MEPOB XKHBOT-

HOTO ¥ BCeX MJAEKOMHTAIOMHUX cepiue noTpebiser 0AUHAKOBOE KOJIH-
4eCcTBO KHCJAOpOAa, 4TOOM cHaGkath Teno 1 ma xuenopoza. Muaue
TOBODA, Cepille HCHONb3YeT ORHY M TY :Ke [O0JI0 BCero Nnepexkayu-
BAEMOr0 UM KHCJIOPOAA.

Dyner nu npu HArpyske NOJNONKeHHE COXPAHATBCS TaKHM XKe,
®Kak B COCTOAHMM nokod? CBelleHNlt MO 3TOMY BONPOCY HEAOCTATOU-
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HO, H OTBeT MOXeT ObITh TOJABKO NpHOTHIHTEARHBIM. ¥ YeNOBEKa
AapnenHe KPOBH IPH HAarpy3Ke MOMKET YBeJHUHBATHCH B MOATODX
pasa — Ao 180—200 mm pr. ct. OxHako cepAeuHbll BHEpGC He yBe-
JAHYHBAETCA NPONOPLHOHANLHO YBEJAHYEeHHIG NoTpebneBus KHCIOPO-
Aa. 3To NPOHCXOAHT MOTOMY, YTO NpH HHTeHCHBHOH paboTe KonH-
HecTBG KHCJAOPOJa, KOTOPOe MBILUL 3a0HpaloT H3 KPOBH, CHJILHO
yseJHuuBaercs. BeneacTeue sroro comepiKaHue KHCAOPOIA B CMe-
WaHHO! BeHGsHOft KPOBM CHH¥Kaercsd, a OGILas pasHulla B COZep-
XaHUH KHCA0POAA MeXAy ApPTepPHAJBHON B BEHO3HOH KPOBBIC MO-
JKeT YBeJHWHTBCS UYTE JH He B TPH pasza. B pesynsrare nonydaer-
¢st, uT0 noTpelJeHHe KHCJAOPOAa TpH HArpy3ke VBeJHUHBAeTCH B
15 pas no cpaBHeHHIO ¢ norpeGieHHemM B COCTOAHHH [OKOS, TpH#
aTOM CepAeuHbifi BHIGpoc yBeauuuBaeTcs He Gogee, uem B 5 pas.
[Mockonbky paboty cepalla Mbl ONPEASIHIH NPOCTO Kak NPOH3Bele-
HHe fAaBJAeHHs Ha oOweM, paGora cepilla OTHOCHTeAmHOG IepeHOCA
Kuenopofa npu Gonbliolf Harpyske Moxer (axkTHYECKH CHH3HTBCH.
BosmoxHo, 0ZHAKO, YTO 3TO M HE TaK, MOCKOJBKY C YCHAEHHEM KpPO-
BOTOKa MoeT OHLITE DpeBBULEHC KPHTHUECKOe 4HCIG PeltHonpical
o5 nepexofa K TypGYJNeHTHOMY NMOTOKY B aOpTe H TeM CaMBiM pa-
fora no nNepeKaulBaHH}) KPOBH MOXKeT YBEJIHUHThCA. BaXXHOCTh
ABjieHAs TYpOYJAEHTHGCTH NPH HATPy3Ke y UeJIOBEKA ReJOCTATOUYHO-
XOpOHIO YCTAHOBJEHA, 4 HA XKHBOTHRIX 3THM BONPOCOM Ee 3aHHMAJ-
¢l EnKTo. OH Tpebver §oabliery) BHHMaHHA, B OCO0SHEHOCTH ¢ ToU-
KH 3peHHs macurrabHuX aBJeHHH.

TypGyAeHTHOCTD B COCYAAX

Bonpoc o TypSyneHTHOCTH B cOCylaX RecbMa HHTepeceH, HO ONfAThb
XKe CBeJeHHil MO 3TOMY BOHpOCY HedoctaToyHo. [lo-suakmomy, no-
ABJEHHe B KPOBEHOM pyche TypOyneHTHOCTH Owla0 6b pacToul-
TenbHEIM, TeM He MeHee HacTo TOBOPST O TOM, HTO Y UEJNGBEKA B
HOpME B COCTOHHHH NOKOS NOTOK KPOBH OJH30K K TYpOy/NeHTHOCTH:
ctano OwiTh, npu Karpysxe TypOyJIeHTHOCTh CTAHOBHTCH CyILlecT-
BEHHO BaXHOIL.

Kprruyeckoe uncno PefiHoAbAca (Re) A1 BO3IHHKHOBEHHs Typ-
OVJeHTHOCTH B KHMJIKOCTH, TeKylleil B npsMoll Tpyfxe, Kak H3BecT-
Ho, pasio 2000; xorla Re NpeBHIIAET 3TO 3HaueHHe, PA3BHBAETCH
TypGyNeHTHOCTD.

Yucno Pefionbfca aif NOTOKA OLHOPOAHOHN HBIOTOHOBCKOIR
KUAKOCTH B OpAMOl KecTKOH TpyGke pacCUHTHBAETCA CJEAYIOULHM
ofpasoM:

ud

Re= np ,

! Uycao Pefinonsaca — GeapaaMepnas BesHYHHA, BHPAXAWIAA OTHOWEHHe Mei-

AY CHhaMK HHEpPOHH H BH3KOCTH B D.BH}K)’HJ.E[:]CH HHEIKOCTH, B stoMm HKOHTeKCTe

OHO YEASHBGET, 4TQ TpH erQ BHCOEHX 3HAUedHAX B HMBAKOCTH DPO2HHK2RT TYp-
SyneHTHOCTE,
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rle u—cpelddfid CKOPOCTh KMIKOCTH B CM/f¢c, d—auameTp TpyOKn
B CAHTHMETPAX, ¢ — IJOTHOCTB XHUAKOCTH B IfcM3, nj — AHHAMEYE-
CKas BA3KOCTb B nyasax. IIpefNo/oKuM, yTo y uyelloBeka cepied-
Helif BEIOpOC paBeH 5 J/MEH NpU NOHEPeUHOM CeUeHHH aOpTH 4 cm?
(d=22 cM), U3 3TOr0 Mbl MOXeM ONpeleNHTh, YTO CPeRHAs CKO-
pocTh Kposm Oyaer pasHa 21 cmfc. Baskoers kKposu mpr 37 °C co-
cTasader oxono 0,03 nyas, nmoTHocTs ee Oaumska k 1,0, Toraa
agcaa  Peifironnfca Oyher paBHo Re={21)<2,231}/0,03=1540
{Folkow, Neil, 1971).

JTH BHIYHCJEHH? MOKA3BIBAIOT, UTO MOTOK B 40pTe XapaKTepi-
3yerca uncjaoM PefiHoabica, 6nn3kuM X kpHTHueckKoMy'. [Tockouas-
Ky cepleulBlil BEIODOC MPH TAKeNol HArpPysKe BO3pacTaer IpHMep-
HO B 3 pas, CKOPOCTb KpoBM (M, cledoBaTenbHo, uucno Pefisoapn-
«ca) Oyfer B O pa3z BbWe, T. € 3HAYHTEJBLHO BhIUE KPHTHUECKOTO.

JT0T BBIBOA HEe YUHTBIBAET, YTO YpaBHeHue NPHMEHHMO K pab-
HOMEpHOMY HNOTOKY B ecTkux TpyOkax. Ilymscupyiomui notox
KPOBM MOJKET [PENATCTROBaTh BO3HHKHOBEHHIO TypOyJeHTHOCTH,
MOCKOALKY OHA He YCTAHABAMBAETCH MTHOBEHHO, IJA €€ BO3HHKHO-
BeHun Tpebyercd HekoTOpoe Bpems, Kpome Toro, MOTOK B TAKOH He-
HbIOTOHOBCKOH KHAKOCTH, KaKk KPOBb, B 3JacCTHYHON TpyOke CHMBHO
OTJHYAeTCA OT [OTOKA HBIOTOHOBCKON HRKOCTH B XKecTkoH TpyG-
ke. M HakoHel, kpHTHyeckoe ducao Pefisonpica He 00s3aTeabHO
pasuo 2000, Cam PefiHonpac obHapyxua, 4To HecTAGHABHOCTL B 00-
aem Bo3HHKana npH Re ot 10000 no 12 000. ITonyuennsle cpaBHH-
TeJIbHO HedaBHO AJAaHHEe NOKA3bBAOT, uro Habmopaemoe KpHTHYE-
CKOoe 3HaueHHe Ke 3ABHCHT B MEPBYIC O4epPelb OT TOrO, B KAKOH cTe-
fleHy yCTPaHATCH BO3MYUIEHMS NOTOKA; HA MPakTHKE NOCTHraloTCs
KpuTHuecKHe 3HauyeHus Re, npesmilaiomue 40000 (Rouse, 1961)2,

MokHO s 4TO-HHOYABL CKA3aTh O BO3MOXKHOCTH PAa3BHTHA TYp-
OyJeHTHOCTH B CBfI3H C DasMepamu Tena? 3aBenoMo LOMycKas He-
TOYHOCTH, NpoBEfeM cJhaelywulde paccyxnedud. Ilnorsocre (p) u
BA3KOCTh (1)) KPOBH MJEKONHTAIOIEHX HAS ITOTO CAYYIAA HE3aBUCH-
MBI QT DasMepoB, NMO3TOMY MOXKHEO HamHcars, uro Re~ud.

Ilnomans nomepeunoro cewewds aopTel (A, cM?} mis pasHbIX
MJIEKONUTAIUX — oT 16-rpaMMoBOfl MBIIIH 10 75-TOHHOrG TpeH-
JAHACKOro KHTa (BCerg HCCASZOBAHO 35 BHOOB, PasJuualOIlEXCH
no pasmepam B 5 Ma#, pas) — onpeneansn Kaapk (Clark, 1927).
Tlo »TMM naHHEM  CcOCTARJeHO YypaBHeHue: A=0,094 M. 022

! B Apyrux OTAeNax KPOBEHOCHOH CHCTEMH B CKOPOCTb TeYeHHS KPOBH, B AHAMETp
TpyOH d HHXe, ClIe0BATENBHO, SHAUCHHe Re Takixe GYZET HHKE,

2 CyurecTyeT OfipepefeHHoe 3HAYCHHe Re, HUKe KOTOPOTO TYPOYJIECHTHOCTH He
so3puKaer. B wpyrrHX TpySrax 9ToT npesen cocragaser 2000; Hume 2Toro
KEPHTHUECKOTO Npelela AOMHHHPYIOLIEe BJAMAHHE OK3IBIBAST BA3KOCTH, CTAOHAR-
supywwas notok. OnHako Bepxuuii npegen Re HeonpellesieneH, X Cnepyer
TOMHHTB, ¥TO TYPGYNEHTHOCTL Da3BHBARTCA HAa HEKOTOPOM pacCTOAHHH MoCKe
BXOA MUAKOCTH B TPYSKY M UTO A4 ee pasprTHA TpelyeTcad HEKOTODOe BpeMs,
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(¢ 95%-HbIM AOBepUTeJBLHBIM HHTEPBANOM IIOKa3aTeld CTeleHw,
paehbiM -£0,03). Ecau npeanodoXuTe, 4To cepAeuknil BeIGpoc npo-
AOPUHOHANEH HHTEHCHBHOCTH MeTalo/aM3Ma, TO CPeRHII CKOPOCTh
TEUeHHs KPOBH # MOKHO ONPEAENHTb MO CIASAYIOIeMY ypaBHEHHIO:

Q Mo, 0,07
b~ g~ g = M

2To 03HauaeT, 4TO CpeAHSAS CKOPOCTH TEUEHHs! KPOBH HECKOJBKC
CHHXKaeTcs ¢ yBeénuueHHeM pasmepos Tefa. Ms peipaxenns pas
NJACMAAH NONEPEYHOTD CeUeHHS a0pPTh MH NOJY4YHM, 4TO RHAMETP
(d) nponopuuoHanen M. Ha ocHOBe 3TOr0 MH MOXeM BbIYHC-
JHTh H3MeHeHHe Re OTHOCHTEJbHO pasMepoB Teda:

Re ~otied o M007 M DM = M0,

Ha ocHose 3Toro npHOMH3UTENLHOrQ TOJACHETa MOXKHO NPeAnc-
JOXKHUTh, YTO yuciao Pefihonpaca Afg ToKa KPOBH B a0pTe yBeNHUH-
BaeTCd IPHMepHO KAaK KOpeHb TpeTbell CTeleHW U3 BeJHUYHHE pas-
Mmepos Tenaa. OueBHAHO, uTo ecy TypOYNeHTHOCTh HE HMeeT KPHTH-
YeCKOro 3HaueHus AN KpoBooOpallleHHs 4YenoBeKa, OHa OyaeT
HMEeTE ellle MeHblilge 3HAUeHHe Aada Jawfore folee MeNKOro Mu-
BOoTHoro. Kaxgyio ponb MoxeT urpatb TypOyJeHTHOCTh y JKHBOTHBIX,
foJiee KPYNHHX, YeM HeJNOBEK, TAKHX, KaK JAOWalb, B OCOOEHHOCTH
npH GoablIol Harpyske, NPeACTOHT ellie BHISICHHTE.

MrHoBeHHAas CKOPOCTy ApH NONAJAHHM KPOBH B 20Ty Bhllie,
yeM CpefHfAf CKOPOCTh, HO BMECTE ¢ TeM ¢ MHOBHIMOIeHHeM HacTOTH
CepJleyHbIX COKDAIEHHH UNpH HArPy3Ke MyAbCOBafd RAUTENABHOCTD
yMenpliaeTcs. Kpome Toro, TypOyJAeHTHOCTb He Pa3BHBAETCH MIHO-
BEHHO, ANA TOro 4ToOEl OHa BO3HKKNA, TPebyercss HeKOTOpOoe KOoHeu-
HOe BpeM4.

QcraeTcs ckasath, uTo yHcao PefiHoAbica yBeANUHBASTCA ¢ pa3-
MepaMp Teda, OJHAKO AHAMETD AOPTH H3MeHfeTCs He NPONOpHUC-
HaJbHO JAHHedHBIM pasMepaM KHBOTHBIX, ITO CHIDKAET JHHEHHYIO
CKOPOCTh KpoBH H ofieclieuHBaeT CHHXKeRne uyHeaa PefiHoabaca y
foJee KPYNHEIX JKHBOTHHX.

Bpema ofopoTra Kpopx

Q0beM KDOBH y CpelHero HeJOBEKa COCTABMAAET okouo & n. B co-
CTOAHUM NOKOSA CepAeuHbli{ BHOGPOc (CepneyHHfi MHHYTHHEH 06beM)
paBen npumepHo 5 a1 B 1 MuH. ChlenosaTenpHo, Cpefiiee BpeMs, 3a
KOTOpoe Bech 0GbeM KPOBH fefaeT MOJHHH of0poT H Bo3Bpallaercs
B cepile, cocTaBaseT | mun. KoHeuHo, Besl KpoBb He HPOXOAHT TOY-
HO 3a 2TO BPEM#A, N0 OAHUM NYTSIM OHA HAET GbICTpee, MO IPYTHM—
MenpJeHHee. Mp Oyiem paccMarpHuBaTh cpeldHee BDeMA, 38 KOTO-
poe KpoBb BBHIXOAMT M3 CepAla, NPOXOAHMT MAaablfl KpYr Kposoobpa-
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IeHKA, BOSBpALlaeTcA B CEPJUle, CHOBA H3 HEro BHXOIHT, IPOX0-
AuT Gosbuofi Kpyr KpoBooGpalleHHs W BHOBb BO3BpalllaeTca
B cepale.

Munyrunt o6wem cepilia ONpeNeNdrdT NyTeM H3MEPeHHS CKO-
POCTH NMOTPeGJieHHA KUCAOPOAA {Jf% MYXuHHHI BecoM 70 Kr B f0-
Ko0e 3T¢ cocrakiaser oxoxo 250 mn Oy B 1 MHUH) ® pasHHMUH B KOH-
IeHTPAUHH KHCJIOPOAA MeXNy apTepHatbHOH H BEHO3HOH KDOBRIO
(okono 50 mMa O, Ha 1 n kpoeH). Has obecneuenus 250 ma O
B [ MHH HaMm HeoBXOAHMO NpOKauyaTh 5 & KPOBH, T. €. MBI NOJYYHM
BEJHYHHY MuHYTHOro ofnema cepaAuna. B oflieM seadynHHa cepreuy-
Horo BHOpoca 8 nokoe npuMepHo B 20 pa3 BeIMIE CKOPOCTH HOTped-
JeHHs KHCJIOPOAa.

ITpu marpyske ckopocrs morpeGieHuHsi KHCIOPOZA MOMET BO3-
pactatb 8 15 pas, HO NpH 3TOM HaM He HYXHO B 15 pas yBenuuu-
BaTh cepAeYHBIH BRIOPOC, MOCKOJBKY NIPH Harpyake pasHHLA B KOH-
LeHTPaLHH KHCAOPOAa MEXIy BeHO3HOH H apTepHaJbHOH KDOBBIO
yBelHYHBAaeTCs B TpH pas3a, Beumy storo Mel MoXeM 0GOHTHCH
5-KpaTHHIM YBeJANYEHHEM CEPAeYHOro BEIOpOCca, a CpelHee BpeMs
060poTa KpoBM TpU TAXKeJNOH HATpy3Ke Yy XOPOWIo TPeHHPOBAHHOIO
CMOpTCMEHa MOMKeT cocTasuThk 12 c.

Kak nam cooTtHectn Bpems ofopora KpOBH ¢ pa3Mepamu Tena?
Bpemsa oGopora kpoBuw MBI moJy4aem mnpH ReNeHHH 0fbema KPOBH

{Vxposu, 1) Ha cepleusnfi subpoc (Q, a/c). Paubwe mu noassosa-
JMCE ypaBHeHHeMm ANAs O6beMa KpPOBH, OTHECEHHOIO K Macce TeJa
(Mr, kr}, u cepiedHBI BHOPOC MOXKHO OBLIO BEIMHC/AHTH, YMHOXKAas
CKOpOCTE NoTpebienHs KHolopoxa Ha 20, KaK 5TO ONHCAHO BHIUE,
Ias toro uroGel paccuHTaTh CKOPOCThL morpel/eHMs KHCIOpoAa B
l ¢, BBoanTea Benuuuna 1/3600, u nonyuaem ypasHeHHe

. Viposn __ 0,0655M.1,0 . s
t= Qe —20.0,676.(133500).‘%0,75--17,4MT .

Ono naer BpeMsi oGopora KpoBH Kak (YHKUHIO MacchH Tena y
maekonHrawomux. Ilokasarenp cremenuw npu macce pasen 0,25, #
3TO 3HAUUT, YTO BpeMs 000pOTa KPOBH YBEJWYHBAeTCS C yBeJaH4e-
HHEM pasMepoB Tena TAaK e, KaK MpH 3TOM CHEHKAETCH UHTEHCHB-
HOCTb yAenbHoro Meraloan3ma (IOKasaTeAb AJS MacChl paBeH
—0,25). Kosdpduuuent nponopuuoHansHocry 17,4 03Hauaer, uTo,
CKaXXeM, A/ MJAEKOMHTAIOWEro Maccoilt B 1 Kr cpesree Bpemsa obo-
pora Kposu B NoKoe cocrasaser [7,4 c. Jna 70-kunorpamMmoBo-
r£o 4yeJIoBeKa BpeMsd ofopoTa KPOBH, BHYUHCJIEHHOe IO 3TOMY YpaB-
HEHHIO, COCTABUT 0KoJ0 50 ¢, UTO BOOJHE PealibHO.

Paccunraem Ternepr BpeMs oGOpoTa KPOBM AJS pafia KHBOTHHIX
€ pa3HEIMH pasMepaMH Teda, Kak 510 clenano B raba, 11.4, Mul su-
MM, UTC Y CNOHA BpeMA O00POTA KPOBH COCTABJACT CBHHIe 2 MUH,
qaro Goslee yem BABOE INpeBblllaeT BpeMsa o60opora nAs 4YesOBeKa.
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¥ MeJKHX XHBOTHBIX OTJiMuMs GoJjiee 3aMeTHH. ¥ 3-rpaMMOBOH 3eM-
Jepoliky BpeMs 060poTa KPOBH cocTaB/AeT He Hoaee 4 ¢. Ha cavom
Jede Bpems 00G0OpoTa KPOBH y 3eMJiepoex (# y koaubpu, KCTatH
CKa3aTh) MoxKer OHITh H KODOYe, HOCKOJbKY, KAK MBI BHAENH DaHb-
Lle, MHTRHCHBHOCTb HX Mertaboausma ofHaApyXKHKBaeT TeHAEHIUIO
BEITH BHIUIE, YeM 3TOrO CJAeJA0BAJ0 OB 0XHIATL HAa OCHOBE TONBKO
pasMepoB HX TeJa.

Tadarua 11.4. Ouenxa Bpementt oSopoTa KPOBH LA HEKOTOPHNX MACKONATAIONINY,
BLIYHC/ACHHAR HA OCHOBE YPaBHeHHS, TIPHBEIEHHOTO B TEKCTE

Maekouu- Macca Te- Bpexa oo- Maneronu- Maceca Te- Bpems obao-
 awoues na, Kr POTA KDO- TaKoes na, ke poTd Kpa-
Bif, © BH., C
Cron 4000 140 Kprica 02 2
Jowane 700 90 - MEHIb 0,03 7
Uenopex 70 50 3emiaepoiika 0,003 4
p

ITpn narpyaxe cepaevnnlil subpoc yBenHuHBaeTcs, # speMs obo-
pora KpoBH cHuxaercss, Mel yxe ropopuas, yro spems ofopora
KPOBH Y XODOIUO TPEHHPOBAHHOTO CHOPTCMEHA MOMKeT COCTABJIATh
O0EY RATYI0 OT BeJHYHHBEI B TIOKoe (TOYHas LH(ppPa MoKeT H3Mme-
HATBCA B 3ABHCHMOCTH OT DAa3HUOE B KOHUEHTPAalHH KHCACPOAA
MeXIy apTepHa/bHOf H BeHO3HOH KpoBbl). COOTBETCTEEHHO ¥ ca-
MOl Menkofl 3eMmJepoiixn BpeMs 060poTa KPOBH B NepHOA MAKCH-
MaJabHOll AxXTHBHOCTH MoXer OniTh paeHo Bcero 1 c¢. 3a 3To nopa-
BUTEJIBHO KOPOTKOE BpeMs KPOBB NOJIKHA BHIATH H3 cepilia, NPoHTH
yepe3 Jerkue, BEPHYThCH B Cepille, NpoHTH Yepes BCe TeNO H CHOBA
BEPHYTC B cepAle. HeyaHWBHTENbHO, UTO 3eMJepofiku Bceraa BHI-
FJIALAT HECKONbKO HepBHeIMH! B cienywolmeit riase mpl BepHeMCHA
K BONPOCY O 3HAUEHHH BPEMeHH AJIS MeJIKHX M KPYyNHBIX JKHUBOTHBIX.

ITepemennnble, He 3aBucAWHE OT MacuiTaba

Mpl yKe NO3HAKOMHUNKCE ¢ JAHHBIMH, KacalOIMUMHUCA HECKOJAbKHX
XapakTePHCTHK, BaXKHHIX ANA nNepubepuueckoro KpopoobpallleHHS.
HekoTopele B3 HMX MOMKHO DPacCMaTpHBaTh Kax (H3HOJOTHYECKUe
nepeMeHHBIE B TOM CMBIC/E, 4TO OHR OTHOCHTEMBHO NOCTOSHHBI H He
MEHAIOTCS 33aKOHOMEPHO ¢ H3MEHeHHAME pasMepos Tesa. Komeu-
HO, 3TO He NOAMHHHBIE KKOHCTAHTHI» B (U3IHYECKOM CMBIC/IE, Kak,
HanpHMep, ATOMHHI{l BeC MM I'DABHTALKOHHAS [OCTOAHHASA.
[TpuMepamMu TAakHX He 3aBHCALIMX OT PasMepoB (PM3HO/JOrHYE-
CKHX NapaMeTPOB ABJSKOTCH BA3KOCTb KPOBH, KOBILEHTpaUus GelkoB
B f1azme, TeMaToOKPHT (06beM SPHTPOIMTOB B HPOLEHTAX X 00BEMY
KpPOBH), AaBJeHHe KPOBM, PAa3Mep SPHTPOLHTOB MJEKONHTAKIIUX,
JAHaMeTpP Kanuaasipos u 1. A. Bo3Moikho, Haulolee yIUBHTeNBHOE
BO BCEM 5TOM -— NOCTOSIHCTBO Pa3sMEPOB IPHTPOLHUTOR H AHAMETPA
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KanuaIapoR — 53 oUeBHAHEIM 0GpasoM TecHO CBA3AaHHBIX napamer-
pa (XoTd TPYAHO ONPeLeNHTb, KaKOd H3 HHX MepsuueR). ITOT BO-
poc cBA3aH ¢ APYrof zarafoyHod cHTyalnell — MOCTOSHCTBOM pas-
Mepa KJIeTOK B LeJoM,

OTHOCHTE/IbHOe MOCTOSHCTBO PA3SMEpOB IPUTPOLLHTOR MH pac-
cmaTpuBann B . 10. Juamerp KaNHAJAApOB OueHb BapHalelneH, OT
Hynd no Auamerpa, obecneuHBalOIlerd NPOXOXKIeHHe 3PHTPOILHTA.
Takum ofpasom, QYHKIKOHANBHG MAKCHMAJABHHEIN AHAMETp Kanui-
JAPOB MOXKHO Ha3BATh NepeMeHHOH, He M3MeHAILEHCA ¢ pa3mepa-
mu. [Tockonbky morpebaenne kucaoposa efuHHuefl obGbeMa TKalH
CBR3aHO ¢ pasMepamH Texa OOpatHOH 3aBHCHMOCTBI, B AKTHBHO
GYHKLUAOHUPYIONIHX TKAHAX ¥ MeJKHX XHBOTHHIX OOHApYMKHBAKOT-
CA KOMIIeHCATOPHEEe H3MeHeHHa B BHJe GoJblIell MJOTHOCTH KaMmHa-
Jsipos (T. e. OoJiee KODOTKOTO pacctofHHs AHGODY3HH MexLy Ka-
NUAIAPOM H NOTPeGIAIOIEME KHCAOpoA KiaeTkKamu)., Kak yxe ro-
BOPHJIOCL Bhllle, PACCTOAHHE, HA KOTOPOE NPOHCXOANT AHPGY3HA
B MBIIIIaX {eAMHCTBEHHOI TKaHH, H3yUeHHOH ¢ TOYKH 3peHHs BJHA-
HHH Macurafa), He H3MEHAETCS ¢ pasMepaMH Tela TaK peryisapHo,
K4K 3TOr0 MOXHO OulJI0 OB GXKHEATD.

He chnenyer AymaTh, uTo JAaBJdeHHe KPOBH, KOTOpOe TAKNKE
npeacTaBadeT cobofl GU3NONOrHUECKYH0 TNepeMeHHY0, He 3aBHCA-
$IYI0 OT HM3MEeHEeHHs Da3MepoB, CBA3aHO TOJbKO ¢ KpoBoofpalle-
HipeMm. Poab KPOBM KaKk THADaBAHY9eCKON MKHAKOCTH O4YeHb BaXKHA,
TWOCKOJABbKY OHA o0ecreynBaeT CHAY AAS Y/AbTpadHabTpanuH, Heol-
X0mHMYI) RAs OOMeHa XHAKocTefi W PacTBOPOB uepe3 CTeHKH Ka-
IMIJAPOR, H B OCOOEHHOCTH AJA YJALTPA(QHIBTPALHH B NOYEUHBIX
kayboukax. OTMETHM TyT e, UTC, BHAMMO, PasMepel MOJEKYJ
GenkoB MAA3MBl M KX KOHIEHTpalus He H3MeHAOTCA NPH H3IMeHe-
HHH pasMepoB, H, CAENQOBATEbHO, CTEHKA KANHJASApA KAaK YCTpoH-
CTBO AJis YABTPa(dHAbTPALMH NOJKHA UMEeTh OJHHAKOBLIE CBOHCTBA
He3aBHCHMO OT pasMmepoB Tena, BosmoiHC, 4f0 NOCTOAHCTBO pas-
MepOoB Ha YPOBHE KamHJIJAPOB NPAMO CBR32HQ C 3THM 0OOCTOATE.Th-
‘CTBOM.

BaakocTs KpoBH — 3TO ellle 0AHA He H3MeHRIOWAACA C pasMepa-
MY (PU3HOJOTHYeCKas NepemeHHas, TpynHo Gulio O CXKMAATH, UTO
BA3kcecTs OyAeT 3aKOHOMEpPHO MeHATbCA NPH H3MeHeHMH Da3MepoB
Tesa. QrHocHTeNMbHAad BA3KOCTh KPOBH (OTHOIUEHHe ee BA3KOCTH
K BA3KOCTH BOAH K4K K €NHHHIE), H3IMeDeHHAsd B MHJIJHMEeTPOBHIX
TpyBKax, pasHa NpumepHo 4—5. HacTHuHo BASKOCTh ONpelensercs
BajinudeM Desnkop DasMbl (CaMa mJaasMa HMeeT OTHOCHTENBHYIO
BA3KOCTb, paBHY®0 [,7), ofRako IVaBHuiM 00pasoM BA3KOCTH 00yc-
JI0BJEHA HAMHYHeM 3PUTPOUKTOB., Kak rOBOPHJIOCHL Bhille, ¥ MJEKO-
MUTADIHX HOPMANLHEIA [EMATOKPHT paBed IMpHMepHo 35-—45 H
He 3aBHCHT OT Pa3MepoB. JTa BeJuuHHa NpeacTaBiser coboil mpu-
cnocoGJenre A8 MAKCHMAaNbHOTQ TPAHCIOPTa KHMCJAOPOAA NpPH MH-
gUMyMe paboTe, HeoBXoAuMOH 1A HepekauHBaHHA. TPYAHO OLJIO
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Obl OXKMAATh, YTO NPH NOCTOSHHOH KOHLUEHTpauuu GefKOB MIa3Mil
H ONTHMANAbHON KOHIUEHTPAHHH reMoraofuHa BA3KOCTL OYAET 3aKO0-
HOMEDHO H3MEHATLCH HPH M3MCHEHHH pa3MepoB TeJa.

IMoasoas HTOTr, CKaXeM, 4TO He3aBHCHMOCTh OT [a3MEepoB Téaa
HEeKOTOPHIX XAaPaKTEePHCTHK, TakKHX, KaK JaBJSHHe KDPOBH, ee B3~
KOCTH H KOHUEHTpaLHA FEMOI‘HOSHHB, NOHATHA. Y IUBUTENBHLIM
npeicTaBasercd TO, UTO pasMepnl 3pHTPOUHTOB H AHAMETD Kaluia-
JAPOB B Npefesax Kamkiord H3a KJacCOB MI03BOHOYHBIX He 3aBHCAT
OT pasMepoE TeJsa.



12. 3HaueHHe BpeMeHH

HOna Menkux XHBOTHBIX Xapakrepen Oosee GBHICTPHII TeMN MKH3HH,.
ueM A5 KPYNHHX; oHH OucTpee ABIIAT, HX cepfille (serca dalle,.
oHy OBHCTpee ABHralOT HOTaMH — BCe y HHX NPOHCXOAUT OnlcTpee..
HMmeer nu Halme H3MepaeMoe 9acaMyu BpeMs OAHHAKOBOe (pHIHOJO-
FHYECKOe 3HAaYeHHe AJS KPYAHOrO H JJIA MEJIKOro KHBOTHOro?

Cepaue zemnepoiiky 6perca ¢ gacrorof 1000 yaapoe B MUHYTY,.
a y CJOHA, MOXeT GuTb, Bcero aums 30 yaapos. 1000 yaapos cepa-
Ia ¢JoHA 3aHHMAIOT OKOJIO Mofydacd, a ¥ 3eMaepofiku T0 ke 4HCIAO
yaapos npoHcxoanT 3a 1 mMuH. To e caMoe OTHOCHTCA H K APYTHM
tHIHONOTHUeCKHM YHKIHAM. 3eMaepofika KHBET CTPeMHTE/bHee,
49eM CJIOH, H €AHHHIlA BPeMeHH o yacaM AJIA 3THX KHBOTHHIX HMeeT
pazHoe 3HaueRHe, OuepnpHo, uT0 (UIHOJOTHUECKOE BpEMA — 3TO
OTHOCHTEJbHOE TIOHATHE H BPeMeHHAA WIKaja: XHBOTHOrO oOnpefe-
AfeTcA ero pasMepaMH.

Bpema u wacToTa: KaK 4acTo 6nercs cepaue?

[Tockonbky Menblilee 10 pa3MepaM cepille cCOKpallaeTcs ualle, Hpo-
JOJKHTENBHOCTh KaKAOTO ero cokpameHrs kopoye. Uacrora
BpeMs COKpAalllgHNA cBA3aHbl 00paTHOH 3aBHCHMOCTBIO, T. €, HacTO--
Ta npeactasaser coboil BesuurHy, ofpaTHyio speMenu. U Haobo-
poT, BpeMs — BeJIHYHRA, o0paTHas yacToTe:

YacroTa = m— .-

SMIHpHYECKOe YDABHEHHe AAs YaCcTOTht CePASYHEIX COKpalleHui
(fc} ® sasucumoctu oT MaccH tena (M., Kr) TPasNLHOHHO Aaercs
B ynapax B Munyty (Stahl, 1967):

f== 241,05,

Bpems, HeoBxonumoe Ana Kamkaoro yaapa (f., MHH), Wik IJHTE/b>
HOCT®H OJIHOTO yAapa, Torza GyZer pasHa

oL
¢ = DATM, 0, B
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IMepecuer f. Ha ceryHAnt AaeT Ko3HIMEHT NPONOPUHOHAABLHOCTH
0,249, n ypapHeHue Gy/eT BRITIAALT: KaK:

£, = 0,249M,0,

Hna eanunuel Macek tena M.=1 Kr AAMTE/ILHOCTh yAapa Cepi-
1a Oyaer cocraasTe 0,249 ¢, T. e. npuMepHo !/, cekyHIAB. ITO CO-
cTaBuT 4 yaapa cepaua B 1 ¢ uau 240 8 | MuA.

Onra us (U3HONOFMYECKHX YacTOT, AJAA KOTOPOH CYINECTBYEeT
MHOTO JaHHBIX, — 3TO YacTOT4 JbXauusd y MJegonuranowux. [lo
Cramo (Stahl, 1967) uyacrora AHXAEWA y MJSKOTNHTAIIIHX PaBHa

rnblxaﬂuﬂ = 53!5M T_o'%'

O6paTHoe ypaBHeHHe HaeT IJHTENBHEOCThL KaXAOro ALIXaTejibHOTo
ABUMeHUA (£, MUH) B COOTBETCTBHH ¢ BHIfAMEHHEM

t, = g5 5 M,2% = 0,0187M 0.

MEpl BHAKM, UTO NOKA3ATEJH CTENEEH B yPaBHEHHAX AJfA YaCTOTH
CEpAeYHBIX COKDANICHHHA M Y4aCTOTH JhIXaHus CYIleCTBEHHO He pas-
au4aoTes. Ecau MBl onpefiesiiM OTHOILGHHE MEXAy YacTOTOH cep-
JEYHbIX cOKpAILeHHE M 4acTOTOH AHXZHHS, TO MOJYYHM

fo  2AIMO Lo
fRNxaHHﬁ - 53,bM;-0,26 ""“4’5M1- .

IokasaTean cremeHn uwacTHOro, paBHeii 0,01, HepOCTOBEpeH H,
CJIeAOBATENBHO, MBI CTAJKHBAaeMcst 3lech ¢ OOIHM NpaBUIOM, ria-
CAIUM, YTO HA OAMH ABIXATeNbHEIH [UKJA B CPeiHEM NPHXOAHTCA
4,5 ynapa cepaua. 3r1o OTHOUIEHHe He 3aBHCHT 0T PasMepoB Teqa
B B cpelHeM AOJUKHO BHINONHATBCA AASA BCEX MIekonurawuinx, Kak
00bIYHO, HAM CJeAyeT HOMHHTb, YTO 5TH SMIHPHYECKUE OTHOWEHHA
NoJyueHel NPH yCpeAHeHHH, H y JA000ro JaHHOrO KHBOTHOFO MOMK-
HO BCTPETHUTs OTKJCOHEHHA OT ofllerg mpaBusa. TeM He MeHee Ml
MOXeM OXHIATb, 4TO ¥ BCEX MJCKONMTAIIIMX YaCTOTa CepAedHBIX
COKpallleHul B MOKoe NPUMepHo B 4--5 pas Bblllle, yeM YacToTa
JABIXaHHS.

[ITHuel AwnaT MefJdeHHee, YeM  MJEKONMHTAOMIME  {AbIXa-
TeldbHEH 06beM y HHX BhIlle), K YACTOTa CepAeYHBIX COKpalleHui
Yy HUX TaKXe HHKe. YPaBHeHH 3THX ABYX (YHKHUA AJ7 OTHI
{Lasiewski, Calder, 1971) uMeIOT cleRyOmHAH BUL

fo=155,8M,-0%,
Freramen = 17,2M %31,

4 WX OTHOHICHHE —

—fe __ _g,0Mpee,

f,qbrxamm
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W3 atoro ypapHeHHsi MB BHAHM, YTO Y NTHL Ha OAHC AbIXaHHe mpu-
X0oAuTca B ABa pasa Goablile yNapoB cepalld, 4eM y MJEKONHTAlo-
mux, Jaa nruusl Maccoit | kr oTHowWenme Oyier pasHo 9,0, Ho
NOCKONBKY NOKA3ATENb CTENEHH B YaCTHOM IOCTATOYHO BHICOK, HEMb-
3A npeHeOperaTb BO3MOXHHIM CYUIECTBOBaHHEM 3daBHCHMOCTH 3TOH
BEJIMMHHE OT pasMepoB Tesa, [lokasarene crenmenn 0,08 mpeanoaa-
raet, u4To OTHOLIeHHMe 4acTOT AONXKHO OBITh HeCKOJBKO Bhille y 00-
Jee KpPyRHBIX NTHIU, HQ AOCTOBEPHO 5TO WJH HET, OBpejedsieTcA AO-
BEPHTE&/NbHbIM MHTEPBAJOM MJg BEJHUMHBl MOKA3aTeas CTeNeHH H
BeIHUKHOR BHIGOPKH. TIpu yposHe 3HaunMOcTH 959% AOBepHTeAbHBIE
HHTepBaAn AAA NOKazaTelAed creneHy OyAyT COOTBETCTBEHHO paB-
HH: HEJAS9 yacToTh Awxanua -+=0,04, a 19 wacTOTHl CepAeUHBIX
cokpaulennii -=0,06 (Calder, 1968). 310 03Hayaer, uTo noxasartefb
cTeMeHH, TOJNYYeHHBIH NP AeNeHHH, Hellb3f CUHTaTb AOCTOBEPHLIM.
TToka y nac He GyJeT HOBLIX AAHHLIX, MB MOMKeM JHllp CKa3aTh,
YyTo y NTHI B OOlleM Ha KaXAu{ IHXaTedbHulM IIMKJA DPHXOMHTCA
9 cokpanlenuil cepaua.

HuTeHcRBROCTD MeTaGo/inaMa v MeTadosndeckoe BpeMa

NuTescHBHoeTs MeTaGOMM3MA CHYIKHT Haubojee BaKHBIM HOKa3a-
TeqeM TOro, Kak GHICTPO TeyeT BpeMs AJA JKHBOTHOro. Mu yxe
3HAEM, YTO YIAenbHas HHTEHCHBHOCTE MeTaboJu3Ma, MM yaefdnHas
MOWHOCTb (P*-— MOLIHOCTL Ha €AHHHLY Macchl Tena, M:), npu
YBEJTHUEHHH PasMEpOB CHHIKAeTCS B COOTBETCTBHH C yPaBHEHHEM:

P~ M08,

Nockoneky Bpemsa oOpaTHo NPONOPUHHOHANBHO CKOPOCTH, MeTa-
6oJanuecKoe MM (PH3HOJOTHUECKOe BPeMA H3MeHAeTcs NPH H3MeHe-
HUH pa3MepoB Tena clelyiomuM obpasom:

0y2%
rMET ~ fw'r T

3To Takas JKe 3aBUCUMOCTL, KAKYK Mby NOAYUHAH AJAS YACTOTH
COKpalleHHs cepAna. ¥ OUeHb MAaJEHbKOI0 XKUBOTHOIO KaXioe co-
KpallleHHe cepila ANHTCH HHYTOXMHYK ILOJI0 CeKYHAR, a ¥ Kpyh-
HOT'Q ¥HBOTHOrO COKpallleHHe cepjilla 3aHHMaeT 3HAUHTeNbHO §0Jb-
lllee peansHOe BpeMs. IDTO XKe COOTHOLIEHHEe CNPaBeATHBO A BCEX
MeTaBoMHUeCKHX NMPOLUECCOB: ¢ YBEJIHYEHUEM Pa3MepoB Tesna (usue-
JOTHYECKOE BpeMd OTHOCHTENLHO aGCOJAITHOrO BpEeMeHE YEeNHYHBA-
ercd, Ty B3aHMOCBA3L My MeTaGoauuecKuM BpeMeHeM H pe-
aNbHbIM BpeMEHeM TIHaTeIbHO NPOAHANHIHPOBAJAH JIHHACTER M
Koamep (Lindsted, Calder, 1981). Ouu paccmoTpenn npobiaemy Gio-
JIOTHYECKOTO BPeMeHH ¢ DA3HBIX TOYEK 3PeHHS H B TOM YHCJE €ro
BJHSIHHE HA DA3HBIE CTOPOHBI IKOJOTHH KHBOTHEIX.

[Tonarne ¢GHU3HONOTHYECKOTO BPeMEHH MOXKHO MPHMEHHTh KO
BCEM THNaM IPOIECCOB, HMEOIHX CKOpocTh. PaccMOTpHM HeCkKOJb-
KO NPHMEpPOB,



160 Cnaga 12

CropocTh ofMeHa rhiokesw (() B opradax MJASKONRTARIHX
CBSI3aHa ¢ pasMepaMH Tesa TaK JKe, KAK B HETEHCHBHOCTb Merabo-
auzMa (Ballard et al., 1969). YaencHas ckopocTs ofMeHa r/0KO3H

(G*, Mr/Mun Ha | Kr Maccel TeNa) H3IMeHAETCA B 3aBHCHMOCTH OT
Maccel Tena (Mq, Kr) chaeayomEM o6pasoM:

G*=5,59M 5,

Bpema ofMeHa rJIOKO3H[— Befin4HHa, ofpaTHad ckopocTH ofMeHa,
Oyner Toraa BHIPAXKAaThCA KaK:

M, 025 = 0,179M,%.

1
to= 5,50

BTo ypaBHeHHe HOKasLiBaeT, uTo spems ofOmena (fg) mna 1 mr
TJIKKO3E Y 1-KHAOIPaMMOBOrC :KHBOTHOro pasHo 0,179 MuH, T. e
Heckoabko Gosbliie, geM 10 ¢, ¥ yTo BpeMs o6MeHa pacTeT C yBehH-
YeHHeM PasMepOB TeJa.

Pan ckopoctell APYTRX GU3UOJMOTHUECKKX NMPOLECCOB, TAKHX, KAK
noyeyHp kaupenc Heyauda (Edwards, 1979) uiu speMs noayBH-
BeAeHus JekapcereeHHoro npenaparta (Dedrick et al, 1970), cesdsan
C pasMepaMH Tesfa YpaBHeHHAMH, HMEIOMUMH TaKHe e WU OUeHb
6nuskpe nokasatend creneds. JpyruMu ciaoBamy, CKOpPOCTH, a cae-
JOBATENBHO, H BpeMsi 00MeHa, BpeMsl BHIBEIeHHA, BpeMd MOAYBHBE-
IeHHsl ¥ T, A. BO MHOTHX CAydasxX APAMO cBszaHsl ¢ Merafoaunde-
CKHM BpeMeHeM H c (M3HONOTHUYECKHM BPeMeHeM B LeaoM. TaKkum
o6pasom, BNOJHe ONPABAAHHO WCIONL30BAHHE CKOPOCTH 00MEHa B
KauecTse NoKasatensd (H3IHOACTHUECKOTO BPEMEHH, H cjieflyeT NMoM-
HUTB, 4TO peanibHOe abcoMIoTHOe BPEMA HMeeT OUeHb PasHoe 3Haue-
HHE JJI% MeJKHX H KPYINHHX KHBOTHHIX,

HKH3Hb: KaK go4ro, Kak GuicTpo?

IpopoaKUTENLHOCTE KH3HH MENKHX MHBOTHHIX cOpasMepHa ¢ BH-
COKHMH CKOPOCTAMH NPOTEKAOUEMX V HUX NPOLECCOB: MEJKHE JKH-
BOTHBIE He KHBYT ouUeHb Joiiro. OjHaKo, KaK MH YBHIHM, MEAKHE
7 KpyMHele JXHBOTHHIE NPOXHBAOT NPROAUBHTENBLHO OAHHAKOBYIO
MO NPOTHAKEHHOCTH (HIHOLOTHYECKYIO XK H3Hb,

Bepremca k odHof H3 BYHKUHH, PAacCMOTPEHHEIX HAMM paHee,—
gacToTe Ahixanusa. 30-rpaMMoBaf MHINb, KOTOPAR ABIIHT ¢ YacTO-
Toit 150 paz B MHUHYTY, 332 CBOIO 3-JeTHIOK XH3Hb JeNlaeT OKOJO
200 muanuosoB AbIXAHMK. D-TOHHHHA cNOH, Aenawiiuil 6 ALIXaHuil B
MHHYTY, TO K¢ QHCAO AbXalHE corepluHT 3a 40 ner. Cepalle Mblly,
cokpamatoiteecs .c yacToroll 600 yiapos B MHH, 32 BpeMs €& KH3HH
COBEpIIHT 0KoMie 800MaH. yxapor. Cepiuy chaoHa, <OKpallaimoLie-
mycst 30 pa3 B MuH, 32 .BCIO XXH3Hb CJOHA NOJOMKEHO CAENATb MpH-
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MEPHO TaKoe Ke yHCJHO yhoapoB. (BanTenbHHB uuTarenb, BHINMO,
YIKe TOACUHTAN], YTO OH MOT Gbl YXKe yMepeTh, IOCKOJBKY €ro cepi-
ne, Obwomeecas ¢ uacrotofi 60—70 yaapos B MHH, AOJXHO GBHLIO
COBepIIKTL OTBEJcHHOS eMy 4YHCIo yaapos 3a 20—25 ner,
K cuacTbio, Mnl XuBeM B HECKOJABKO pa3 AQJblle [0 CPABHEHHIOC
T€M, YTO MOrJ10 OH C/IeA0BaTh U3 PA3MEPOB HaIero Teja.)

Korna peub 3axoAuT o NMPOLOMKHTENBHOCTH KH3HH KHBOTHEIX,
cBefleHHll OKA3LBAETCA HENOCTATOMHO, H BO MHOTHMX clyuasiXx OHH
HeHaJeXHEl, Bo-nepBhIX, uTO CYHTATE NPOJOMKHTENBHOCTBIO MKH3-
HE? JIOMKHH &M Mbi GpaTh CPeJHION NPONOIKHTERbHOCTD JKHIHH
KHBOTHOTO B IPHpPOAe, e XHIIHHKA HAH APyTHe OMacHOCTH MOTYT
ofopBaTte ero Xu3Hb? My MH AOJMKHE KCNOAB30BATh AaHHEIE IO
MaxKcKMaAbpHOH NPOLOVIKHUTEIEHOCTH KU3HR B NPHPOIHBIX YCIOBHAX,
KOTOpble MOMNHO MOJYUYHTh, MpHOEras K MeTodaM, TRKHM, KaK KOJb-
LeBaHHe NTHL ¥ APYrEM nofofHbiM npuemaM? ChaefyeT JH HaM
IIPHHATL 32 HOPMY NPOHOMKHTEIbHOCTh XH3HE B YCJIOBHAX HEBOJH,
KOTZa Y KMBOTHOTQ AOCTATOYHO NHIIM, OHO 3ALIHILEHO OT XHULHH-
KoB H GonesHelt? Miau e Mnl HOJMEB HCNOAL30BATH AAHHHE 1O
MAKCHMAJBHOH NPOLOJMHTENLEOCTH XH3HH B HACAJLHBIX YCJIOBHAX
HEBOJIH? JTH BOTPOCH paccMaTPHBAJHCL PAIOM ABTOLOB: HADHMEP,
Sacher, 1959; Mallouk, 1975; Lindstedt, Calder, 1967, 1981.

Boino ofHapyxeHO, YTO NPOLOIMHTEILHOCTD JKHIHH {fx, FOAR)
MJEKONHTAIOMEX B HEBOJE H3MEHAETCS B 33BUCHMOCTH OT Pa3MepoB
teqaa (M, kr) B coorBercTBHH ¢ ypasHerHeM (Sacher, 1959)

bao=11,8M0%,

Takoe xe ypasHueHue, BHBEJEHHOE NS NTHIL B YCJOBHAX HEBOJM
(Lindstedt, Calder, 1976), surasmuT caeayiomuM c6pazoM:

£, = 28,3M .01,

OTu ABa ypaBHeHHA OTKPLIBAIOT NOPasuTeNbHEE (hakTH. Bo-nepshx,
KaK Mbl SH2EM, NPOAOMKHTENBHOCTh XH3HKH YBEJIHUMBALTCA ¢ yBe-
JHYeHHeM paaMepoB TesAa. Kpome toro, IAA OTHH H MIEKONHTAN-
KX NMOKa3aTeJaH CTeleHH NMPaKTHYECKH OANHakOBH., OAHAKO KOrAa
peub 3aXOAHT O UHCJE JeT, TC OKA3HBaeTcd, 4TC NPH OAHHX H TeX
JKe pasMepax NTHUOH MMHBYT ACJble, yeM MIekonutawouue. OTHo-
lieHHe Mexay IByMsa xosbouunentamu 28,3 u 11,8 passo npumepHo
2,5, T. e. NTHUE! XHUBYT NOYTH BABOE AOJbUIC, YeM MJAECKONHTAIOLIHE
TOrO e pazmepa.

Crnenywouuii BOMPoc COCTORT B TOM, JOCTOBEDHO /M IIOKA3a-
Tenu crenekr 0,20 u 0,19 oTnpuawTea oT mokazartenefl CTENeHH B
yPpaBHEHHH Ans MeTalosHueckoro speMery, T. €. oT (,25? B Hacros-
Hmee BpeMs OTBETHTb KA 3TOT BONPOC MPAKTHYECKH HEBO3MOMHO,
JoBepuTeabHble MHTEPBAAE HOKAasaTelefl CTENeHM B ypPABHEHWAX
A8 [PONOIMHTENBHOCTH KH3HH B ODHTHHANBLHEIX MCCMEHOBAHHAX
He MPHUBOASTCA, HO €CAH ITOH ObiBaeT, TO OKa3uIBARTCA, UTO Tpo-

11 Muuar-Heeascen
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AOJIUTENBHOCTL KHU3HH H HHTEHCHBHOCTL MeTaGoMIM3Ma H3IMepsaH
Ha pasHbIX BHIOpKaxX XHMBOTHBIX. KpoMe TOro, IpoAoJKHTENbHOCTE
MHU3HH 3HAUHTEABHO GoJee U3MEHUHNBA, YeM HHTEHCHBHOCTh MeTa-
GoansMa. [To3ToMy NPOH3BOABHBINA BHIBOP MKHBOTHHIX AAS HCCNE-
JOBaHHS TPOFZOJKHTENBHOCTH KHM3HM C IEJbI0 YCTAHOBISHUS COOT-
BETCTBYIOLIEN 3aBHCHMOCTH MOXKeT OHITb NPHYHHOA 3HAYHTENBLHO
Gonpllell HeoNpeleNeHHOCTH Pe3yJLTATOB, YEM 3TO OTPaxaercs B
MOJAYUEHHEX HA OCHOBe (DAKTHUECKHX AAHHBIX NOBEPHTEABHBIX HH-
TepBanax MNokasateded creneHd. ApudMeTHYECKHE AOBEPHTE/LHBIE
MHTEPBAJALl MOTYT BRINMSAETh OUEHb 3aMAHUHBO, HO lalKe H CTATHCTH-
yecKHe AOBEPHTEJbHBIe HHTEpBaJH He 06s3arelbHO OTpaxKalor Ha-
HZEKHOCTb HAHHBIX, 4T0 OOYCJOBJIEHO METOAOM B3ATHS BHOOPKH
fu0JOrHYUECKOr0 MaTepHaaa.

Honarasi 3Ku3ne ¥ GoablIol Mo3r

PaHee 6nI0 OTMeUeHO, UTC UEJOBEXK KHBET 3HAUMTENLHO AOJBILE,
yeM MOXHO 0o 6B 0XKHIATh, OCHOBHIBASICH HA pasMepax ero Te-
ga. HssecTHo TaKkXe, YyTo y YeJOBEKa MO3r HENPONOPUUOHAJBHO
BEAHK 110 CPABHEHHIO C pasMepaMu ero Tena. 3To 0GCTOSATENbCTBO
OOCAYXMIO NPeAMeTOM HECKOJABKHX HCCJAEAOBRRHA MO MPOAOANKH-
TEJABHOCTH JKH3HH B CBA3W ¢ paaMepaMu Mosra, Csxep (Sacher,
1959), a takxe Maanyk (Mallouk, 1975) npeamonoxuay, 410 5TA
CBA3bL HMEET BajKHOe 3HAaueHMe, 0 ueM NOAAeT peub HHHKe,

Ecnn npoanaiM3snpoBaTh 3aBHCHMOCTh MAKCHMaJbHOH Hpomod-
JKUTEABHOCTH HM3HH OT DA3MEPOB MO3ra, TO 3TA 3ABHCHMOCTb OKa-
3nIBaeTcs 3HAUHTEAbHO OoJee TecHoH, ueM 3aBHCHMOCTL OT pa3Mme-
pos Tesa., Ha ocnome storo Mannyx (Mallouk, 1975) Buickazaa
HHTEPeCHOe NDENOJ0KeHHe, COIMACHO KOTOPOMY KJAETKH MO3Ta BHI-
JeJSIIOT BelleCTBO, HeoBXoAUMoe AN OPraHU3alHH BOCCTAHOBHTENL-
HHIX NPOIleCccCOB B OpraHusMe. B apenom BoapacTe MO3r MJEKOIH-
TAKIHX He PacTeT H «BelleCTBO KH3HH» OoJiee He cHHTe3upyercd,
CaenosaTeabto, ocolb pacmoaaraeT ONPENENEHHBIM KOJNHYECTBOM
3TOr0 THIOTETHUECKOTO BEUIECTBA, KOTOPOE NOCTENEHHO pacXolyer-
¢l B OpraHuaMme, H ocobb YMHADAET OT «ECTeCTBEHHBIX NMPHYHHY.

TITHIE UMeOT ropaslo MEHBIIHA MO3M MO CPaBHEEHIO C pa3Me-
PAMH HX Tena, 4eM MJEKODHTAIOMMe, HO XKHBYT 3HAYHTEJAbHO HOJB-
e, D70, OAHAKO, MOXHO OOBACHHTL TeM, W4YTO Yy BPHX B3pocjaz
KH3Hb HAYHHAETCHA ¢ OTHOCHTENLHO GOMBLINM 3amacoM THIOTETHYE-
CKOTO BEUIECTBA KH3HH B HX MEHBIUEM MO3re.

B nw6oM cayuae OTHOCHTeARHO OoJdee N0Arad XKH3Hb YeNOBEKA,
B TPH UAH YeTHIPE pasa NPEBHILAXMAS CPOK, 0XHAaeMblfl Ha oc-
HOBE PA3MEPOB €ro Tesd, XOpole KOPPeNHpyeT ¢ pa3MepaMH Ha-
1jero Mo3ra, KOTOpPHe NPHMEPHO B YeTklpe pa3a OoJbllle, 4eM B le-
qgoM y Maekonurawomux. Koapep (Calder, 1976), oaHako, cunTaeT,
YTO YCMATPHBATh NPHYHHHYIO CBA3b AaXe Ha OCHOBE BHICOKOH KOp-
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pensiuuy — npocto raynoctb. MpoHU3Hpys mo noBody THAOOTETHUe-
ckoro «pemectsa xusius, Kongep (Calder, 1976) numer, uto, Kak
H3BECTHO JIOOOMY yueHOMY, yCTAHCOBJNeHHe XOppeNsUHH He o3Ha-
YaeT YCTAHOBJAEHHs NPHYKHHHO-cAeicTBeHHOHl cBA3w. Hanee on no-
Ka3blBaeT, 4TO MOMKHQ YCTAHOBHTE KODPEJAIHI0 NPOAOJKATENbHO-
CTH FKHU3HH, CKAXeM, C PA3MepaMH ceJe3eHKH. ¥ MJeKONHTAIUIHX,
roBopuT od, Goablllag no pasMepaM cejeseHka u HoJiee KOPOTKasi
NPOACAKHTENBHOCTD KH3HH. Hlanee oH B WIYTKY NOCTYAEPYeT BHI-
JeJeHue «ceqaeseHouroro grakropa crapenusi» (Splenic senescerice
factor — §8S). Maekonurawmue, v koropex Goabwe SSS, noromy
1 KHBYT MeHblle NTHI, 4TO ¥ NOCI€AHNX ero MeHbllle,

Xora sameuyanus Koanepa OblIH HaMePeHHO HeCepRe3HLIMH,
Maynyk (Mallouk, 1976) ortBetn: Ha HHX JZoBoJbHO cepauto. O
NOJUEPKHYJA, YTO CBA3b NMPOXQMIKUTENBHOCTH XKH3HH C OTHOCHTEJDb-
HBHIMH pazMepaMK MO3ra 3HauHTedbHo GoJee TecHas, yem Jwbas
Apyras ajanoMmerpudeckas 3aBHCHMOCTbL HJIH CBS3h TPOAOJIKHTENb-
HOCTH MH3HH ¢ OTHOCHTeAbHON maccoil awboro apyroro oprana. Ha
3TOM [0 OCTAHOBHJAOCH, H THITOTETHUECKOE «BEIIECTBO MH3HH» TakK
H OCTAJOCH PHIIOTETHYECKHM.

Peanbnoe Bpems

JKHBOTHBIE XMBYT B peajbHOM MHMPe M He MOryT H3bemarp BAHSA-
EES peasbHOre BpemeHd, CyTouHBIl UHKA H CMeHa BpeMeH roja
ONMHAKOBH ANA BCEX HAC, OJHAKG 3TH UHWKAH EMEIOT pas3Hoe 3Ha-
d4eHHe AJH MeNKHX K KDYMHHX MKUBOTHHX. PaccMOTpHM MemaKHX
JKEBOTHHIX ¢ BBICOKOH yAenbHOW HHTEHCHBHOCTBIO MmerafondaMa o
CAeICTBHE TAKGH WHTEHCHBHOCTE — 60OJbLIIYI0 NOTPeGHOCTE B NMHIIE.
Ham pamxHO 3HATE, CKOJIBKO HEPTHM AOCTYNHO KHBOTHOMY H KAKO-
BAa CKOPOCTb €8 HeNoAb3oBanus, OTHOUIEHHS STHX NBYX BeJTHYHH —
3HEPrHA, AesieHHas HA CKOPOCTb ee HCNOJb30BAHHA, — AAET BPEMs
BLIHOCJHBOCTH;

JocTynuan sHeprus
CHopocTh €8 KCMOAB20BaHHA *

Bpemsi BBIHOCAHBOCTH =

BrIssicHMUM Temepb, HAAONTO JH XBATHT pECYPCOB OpraHusma.
ME}KI[Y npAeMaMH MHUIE ¥ JXHBOTHOro B HeAYAKe H KHIIGUHEKE
ocraercsl HeMmHoro memy. OnHaxo caMplll BaXcHEIN BEZ sHepreTHue-
CKHX 34allacOB — 3TO KHD, YV Medrux H KDYNHBIX MHBOTHHIX OTHO-
CHTEJBHBIE KOJHYCCTBA 3andacaeMoro XHpa, No-BHAEMOMY, He CHADb-
HO pa3iHganTed, A03TOMY MBI MOXeM NDeARONOKHTB, UTO 3anac
KHpa NponOpPuMoHanen Macce teja {M.H%). HMurencussocTe MeTa-
fonn3Ma KHBOTHOTO MApomopuuoHaanna M,%97% u moaromy Bpems
BBIHOCAHBOCTH GPOAOPUHOHAJLHC OTHOWIEHHIO 3THX BENMHYEH, T. €.

10
T 0,25
= MO%,

Bpems BLIHOCAHBOCTH ~~ ARy

11*
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Us 3Toro OTHOLIEHUS BHAHO, YTO BpeMf BEYHOCJAHMBOCTH YBEJHYH-
BAETCH NDH YBeNMYEHHH PasMePOB XKHBOTHOTO, H ANA MENKHX IKH-
BOTHBIX OHO OYJXET OueHb orpaHHueHHbiM. Mesikoe HBOTHO® AOMK-
HO THTATHCA NOYTH Henpepe!BHO. Bepyllast HOuHoW 0fpas XH3HH
MBIIIb ACH3KHA CHECTb AOCTATOYHO KOPMA, YTOOH NPOXHTL ACHb, a
KOJUOPH TMOMJIOTHTb A0OCTATOYHO HEXTapa, yToObl erc XBaTHAO Ha
HOYb. DTy 34434y MOMXKHO DRLINTb TOJBKO OJHHM OyTeM — CHHXKeE-
BHeM HHTeHcHBHOCTH Mertabonmsma. MwMeHHo 3To ZeNaloT CaMue
MeJIKHe TeINIOKPOBHEIE MO3BOHOYHHE B TO BPeMA CYTOK, KOraa OHH
He MOTMYT DHTaThCd, — BHAZAIOT B OQUENeHeHne, ¥ HUX Majlaer TeM-
nepaTypa Teja, KaK CHEACTBHE 3TOrO CHHXKAETCHd HHTEHCHBHOCTD
meTalosHsMa H BpeMs BRIHOCJHSOCTH yBeJHYHBARTCH.

TpynHee AnS MeJKHX KUBOTHHX MNepexusaTh Iedwft HeGnaro-
NPUATHLEIA ce30H, HANPHMep 3uMy. PellleHHa aToll 3afayd HEMHOTO-
YHCJAEHHBl, HO XOPOWO H3BeCTHH. MOXHO MHTPHPOBaThL B 00JACTH
¢ Gosiee TenJHM KJIHMATOM, YTO H J@JNAlT MHOTHe NTHUE, Menxue
MJIEKONHTAIOUME He MOFYT MHUTPHPOBaTh Ha GoOJBUIHE PACCTOAHHA,
#0 OHH MOryT 3amacaTb numy. Onnaxo nanfoliee ONTHMAJIBHOE pe-
HleHHe — 3TO 3aMACAHHE XKHPA ¢ OAHOBPDEMEHHHM CHHKEHHEM HH-
TeHCHBHOCTH MeTa(oNuU3Ma B De3yJbTaTe Hepexofa B OLENeHeHHe,
T. €. B 3HMHIOK COSYKy. B aTOM clyyae BpPeM# BBIHOCJAHBOCTH MO-
JKeT pacTAHyTheA Ha BCIO 3HMY.

KpynHbie HS0THHE NepeXHBAKOT 3HMY Jerye; BPeMs BHIHOCH-
BOCTH ¥ HHX Ooaeliie. Mesapean MoryTt cnate Bcio 3HMy Gez peako-
FO CHUIKEHHS TEMIEpPaTypPH Tesa HIAH HHTEHCHBHOCTH MeTafionnsma,
Kpynuble KuBOTHHE ¢ WX 0ofiee ANMTENbHBEIM BPEMEHEM BHIHOCJH-
BOCTH JIerY€ MOTYyT NpeojonieBaTh reorpadHueckHe INperpajsl.
KpynHble ¥uTH 3amacal0T PHTAHTCKHE KOJHYSCTBA KHPA, HAXOAACH
B CE30HHHIX MecTax #arysja, a 3aTeM MOTYT COBepillaTh AajbHHE
OKEAaHCKHME MHFDPAIHH, NOLJAOIAR MHHHMAABHOE KOJHYECTRO MHLLA
nau Ges Hee. 1 cyTtkH abcontoTHoro speMeHH maa 10-rpaMmoBof
MBIUTH MOTYT ¢00TBeTcTBOBaTh 2 Mec !00-TonHOro roayboro Kuta.

XoAoaHKI B3IIAJ Ha BpeMn

Kax MH BHAEHH, TeNAGKPOBHHE XKUBOTHHE, MJCKONHTAIOIHe H
NTHIH, MOTYT PaCTATHBATL HMCIIOJIB30BAHHE CROHX 3allacos Ha fofee
ILAUTeNLHEICE NEepHOJL BPeMeHH, Bnalaf B OleneHeHdue. A kak o6-
CTOHT [IeJI0 ¢ XOJA0AHOKPOBHEIMH NHO3BOHOYHHIMH H Gecro3BOHOYHE-
mu? JIns HHX BpeMsd MMeeT MeHbLIee 3HAYEHHE; OHO JOMKHO OBITH
MeHee MOCTOSHHHEM, HOCKOJBKY HHTeHCHBHOCTL 0OMeHa y HHX He-
NOCTOAHHA MJH MO4TH HenocTosiHHA. MHTeHcHBHOCTE MeTabonH3Ma
H, ctajo OuTb, MeTaOOAHYECKO® BPeMst CHIBHO BADLUDPYIOT B 3aBH-
CHMOCTH OT BCEBO3MOMKHB!IX BHeNIHHX (PakTOPOB: MHTAHHS, JIOKOMO-
IlHH, a CHAbHee BCere OT TeMHePATYPH. XOAOAHOKPOBHEIE KHBOT-
Hble MpocTo He 06MafaleT cnocoOHOCTRIC MOLAEDPIKHBATE CKOJMLKO-
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HHOYAb ycTOHUHBHIH MeTalOAH3M MOKOS, HOROGHO TOMY, KakK 3TO
JenawT HTHUB H MISKOMHTAMOMIHE,

BeaefAcTBHE 3TOr0 K XOJOAHOKPOBHHM NO3BOHOUHHIM H Becnos-
BOHOUHBLIM HeJ B35 NPHMEHATh o0cyXKAaBIIRecs 34ech NPHHIKIH,
paaBe uTo B camofi obuleil ¢opme. Korga y TakHx JKHBOTHHIX HH-
TEHCHBHOCTh MeTal0JH3Ma BHCOKA, BpPeMs AJS HHX TeueT OLICTPO,
ec/il Xe ypoBeHh MeTalonH3Ma y HHX HH30K, TO BPeMH TIHeTCH
Meanento, [IpH HU3KHX TeMIepaTypax OHH CTAHOBATCH COBCEM He-
AKTHBHBIMH HJAH «BNAJAKT B COAYKY» H TAaKdM cnocoboM NepexH-
BAlOT WeJble Ce30HH He0JAarONpHATHHX ycaoBhH. B TakoMm mokos-
meMcs COCTOSHHH MHOPHE HBOTHEIE MOTYT DacTATHBATL PeCYpPCH
CBOEr0 OpraHusMa Ha AHTeNbHBle NMEPHOABI, HHOTAA 3aHHMAIOINNEe
Henrie TOAHL.

STa HeoNpeAeNeHHOCTb HHTEHCHBHOCTH MerTabonnaMa (sHeprus
B eIHHHLY BPeMeHH) H ABMALTCH MPHUHHOH TOTQ, NMOUEMY ¥ XOJQA-
HOKPORHBIX MKUBOTHBIX TPYAHO OnpeleiinTh 3HayeHHe hHIHOMOrHUE-
CKOTO BpPeMEeHH. JTC, KOHEUHO, AeNaeT HeBOSMOMHBIM H EEIBEACHHE
MacHITAGHEIX 3aKOHOMepPHOCTeH ¢ TakKOoH OTHOCHTeNBHOH cTpo-
TOCThI0, KAK 3TC MBI JedajH AN MJASKONHTAIMHX. Bo BCAKOM Cay+
yae [pH HbIHeUIHEM YPOBHe NOHHMAaHHA MacliTalHHe NPHHIKHNH
He yAaeTcd NPHMEHATH HENOCPEACTBEHHO, ecJH Peys HAET 0 BPEMEHH
H 0 pasMepax Geclo3BOHOYHBIX.

12 Wsuar-Hyeascen



13. AKTHBHOCTDB KUBOTHOIO
U MeTaboJHUECKUI AUanasoH

SIcHo, uTO peafbHEIe KUBOTHEIE HE CHAAT CMHPHO, N03BOJAsAA duauo-
JOTY H3MepATh Y HHAX HHTEHCHBHOCTh «OCHOBHOrO» MeTaBogau3Ma.
Ouu efsT, NBIOT, ¢NAT, GerajT, npecaelyor Aobuluy, cIapHBAIOTCA,
urpaT. Koraa ¢musnueckas Harpyska MaKCHMalbHd, TaKUe 4acTH
CHCTEMEl, KaK CEepAle H JAerxue, AOAKHE paboTaTe HA MaKCHMAaJb-
Hom ypoeHe. ITosToMy npefesl MaKCHMAaJbHBHIX BO3SMOKHOCTEN op-
FaHU3M& AAI0T HaM 3HAYUTEAbHO DONbHIe CBEASHHH O KOHCTPYKUUH
JKHBOTHHIX M 3HAUHTeNbHO O0Jee HHTEPEcHH, HeM Te XKe Noka3aTe-
JIH B COCTOSIHMH NOKOA HAH HeBHCOKOHN akTHBHOCTH. [Ipencrambre
cefe rOHOUHYW MaUIMHY WIH CaMOJeT, KOTODHE CTOAT Ha MeCTe ¢
BKJIIOUEHHEIM MOTOpOM. Takas paBoTa HA XOJNOCTOM XOAY MaJjo 4TO
TOBOPHT HAM O MAKCUMANLHALIX BO3MOMKHOCTAX MALIHH.

MaKkcumanbHas aKTHBHOCTD

Bo spems Ttaxedofi ¢usuueckoli paboTe, Hanpumep Gera Ha npe-
A8 bHOR CKODOCTH, KUCJIOPOA NOCNOUIAETCH JerKHMH ¢ MaKCHMAaJb-
HOH HHTEHCHBHOCTBLID; B JI€TOUHBIX KaNWUAAAPAX KHCHopold AH(pHYH-
LUPYeT B 3PHTPOLUTH, IAe CBA3WBAaeTcs ¢ remoriaofunom. Cepaue
nepekaudBaeT KPOBb K MEBILINAM, TAE KUCAOpoR puddyraupyer w3
KaAnUJAAPOR B KJASTKH H MHTOXOHAPHH, CAYIKANIHE KOHEUHHM Mec-
TOM €ro HcloJb3osaHus. B xaxpom aBeHe 3Toff UeMd CKOPOCTH Ta-
TOKA KHCJAOPOZA ACMKHaZ OHTL PaBRON CKOPOCTH ero HCNOJAb30BA-
HYSl HA MecTe,

JlByoknes yraepofga, o0pa3ywoInasics €O CKOPOCTBIO, COOTBETCT-
BywIell cKOpocTH noTpebeHUs KHCAOPOAE, MPOARIBIBART 3ITOT e
ryTs B ofpaTHoM HanpaBiennu. Ha xaxmom stane ckopocTe nmoTo-
Ka foaxyaa OHTL pasHa ckopoctn ofpasosanna COj, DOCKONBKY
IBYOKHCEL YrAepofa H3 MHTOXOHAPHE NOCTYNAer B KANWAJGAPH, he-
DEHOCHTCH KPOBbIO B ferxkue, NudhyHAUpPYeT B aJbBEOJB H BHIAH-
XaeTcd B aTMmocdepy.

QueBUAHO, YTO BO3MOMKHOCTH KaXKAOrO 3Tana CHCTEMHB Tpauc-
MOPT2 rasos HKOJXKHBE OBETh BOCTATOUHO 60JdnliuMu, uTobH ofeche-
YHBATH MAaKCHMAJBHBIE TTOTPeGHOCTH: ecJH XoTdA 6B OIHO 3BEHO
3TOH UenH OYyHeT HMeTh CHHMKeHHbe HO CPABHEHHIO ¢ APYTHMM BO3-
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MOMHOCTH, TO OHO K GyAer onpeleisth CKOPOCTh paloTH sceff ch-
creMpl, BMecTe ¢ TeM, €C/H ONHO K3 3BeHbeR Oyner HMETb NMOBH-
UIEHAYIO 110 CPRBHEHHIO ¢ OPYFUMH BO3MOMKHOCTBH 0O0ecneuMBaTh pa-
60Ty, TO OHO HUKOPAA HE CMOMET BHINOJAHHTHL pafoTy Ha 3TOM
YPOBHE H BPsIZ AW opraHusm OyieT HOJAepHBATH H30OLITOK yero-
aub0, KOTOPBIM OH HHKOTREA He BOCMHOJb3YeTcs.

BamxHbli npHELHO

{IpH paccMOTPeHHH BJAMSAHHA pa3MepPOB Ha CHaGXKeHHe OpPragHaMa
KHCJIOPOAOM NpH MaxcHManbHO# pafoTe HaM cleAyeT YUHTHIBATB
OPHELHN cuMMopdo3a, xoTopw#l Owa cdopmyanporad Tsfinopom H
Beiibenem (Taylor, Weibel, 1981). 2T0T OpUHLIHKE TIacuT, 4TO KaXk-
JAad QyHKUHOHAABHAA CHCTeMa TNOACTPAHBASTCH K VPOBHIO, HeobXxo-
AHMOMY RN MaKCHMaJbHol paboTH, H 4TO B OpPraHH3Me HET HH
OLHOH CTPYKTYphl, KOTOpasd He Owbia Obl cniocofHA yAOBAETBOPATH
MaKcHManphble notpeSHoctH (oM. oA, 9},

O6mas koHUeNUHs CHMMOPG03a OTHOCHTCS KO BCeM YPOBHAM
OnoNOrMuecKOH opraHuzalluy, NOCKONBKY CO3aHHe H TMOAJepiKaHHe
KOHCTPYKIIKY, KOTOPOH HHKOrAA He MOJb3YOTCSH, AQPOro K pPacTouH-
TenbHo. M3 sToro cnemyer, 4To CTPYKTYDH OpraHu3Ma ¢opMmupy-
07CA H NOAACPXKHBAIOTCA B KONHYECTBe, He DOJbHIEM, yeM B 3TOM
HMeeTeH HeoOX0OUMOCTD,

OTOT npuHOMN OB BBLABHHYT KaK NPEANOCHLIKA K CePHH HC-
¢AeJOoBaHHH, B KOTOPBIX NPOBOAHAH CPaBHEHHE MOPHOJOrgYecKux
XapaKkTePHCTHK CHCTEMB  ABIXAHHA H MakCUMAadbHBIX  CKOPOCTEil
notpebaenus KHCIOPOAA Y AHKHX K AOMAlUHHX MJISKONHTAILILUX,
pasMepsl KoTopelx BapbHporaau ot 0,0072 po 263 kr. HuKe mbt
BeDHEMCA K 3THM Ba’KHBIM HCC/IEAOBAHHAM.

MeraGonuuecknit Auanazon

YBenuuenne HHTEHCHBHOCTH MeTAGONM3Ma OT COCTOAHHS MOKOS K
COCTOSIHHIO NPH MAKCHMAaJbHOE Harpyske Ha3bIBAETCH pPa3MaxoM
MeTabonMuueckolt axTHBHOCTH, HIE MeTaBOAUYECKUM OUARASOHOM,
3nech Me SyaeM HMeTb HeJio © M2KCHMAaJbHOR CKOPOCTBIO, ¢ KOTO-
poil morpebrseTcd KHCJAOPOZ, U € MAKCHMA/NBHEIMH BO3MOIKHOCTA-
MH CHCTEME CHAalXEHMA KHCAOPOAOM — AMANA30HOM, MM DA3Ma-
XOM, 23po0GHOFO MeTaGonusMa. DBHPa3uTb CBH3b MAKCHMAJMBHOMN
CKOPOCTH NOTPefJeHHsA KUCAOPOAA ¢ TAKOH e BelHYHHOH B COCTOS-
HAW TMOKOS MOXKHO HauGoJsee NMPOCTO, ONpPEAS]HB, BO CKOABKO pPa3
MOXKeT ObiThb BEILIE MAaKCHMalbHas CKOPOCTh NOTPel/eHHS KHCIO-

poza. 3To OTHOILICHHE MEXAY Vo, maxe ¥ Voynoxos H3BECTHO MOZ

Ha3BaHHeM Ouanaszon norpebienus kucaopode, uau duanasow (pas-
Max} aspobuoeo meraboausma.

12+
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HOuanaszor norpeO/NeHHA KHCJAOPONAa H3Y4aJH MHOILHE ABTODH.
B croeit pynnamentaisHoll MoHorpatduu mo maciitabHOMY H3MeHe-
HHI0 HHTEHCHBHOCTH MeTabonuama XeMMHHICEH BHICKA3BIBAET Npen-
MOJOMKEHHE, 4TO YpomeBh MetaboiH3Ma MJEKONUTAICLIHX, HAXO-
OAMHXCA B COCTOHHHY aKTHBHOCTH, NPeBBILIAET YPOBEHb MeTabHoNH3-
Ma nokod npuMepHo B 10 pas W uTo 3TO pasiuyHe He 3aBHCHT OT
pasmepos Tteda (Hemmingsen, 1960). On#axo X0polllo H3BECTHO,
uyro vy uenoseka (Saltin, Astrand, 1967) n nomageii (Brody, 1945)
370 pasiMule MoXKeT AOCTHraTh M GONBHIHX BeauyHH — Ao 20-kpar-
HOTO HpeBbIIeHUS YPOBHst NMox0dA., CXONHHE BHICOKHE BEJHYHHBI
auanasona MeraGomuama ofmapyxuealortes B y cobak (Young et
al., 1959). TloueMy ykasaHHBIe BHIIE BeJHYHHEl CTOJbL BLICOKH ¥
STUX KUBOTHHX? OTKNOHAIOTCA JH OHH ¥ 3THX XHBOTHHX OT 06-
IEro CTaHAapTa BCJEACTBHE MHTEHCHBHOFO orfopa? BepodaTHo, uTo
9710 Tak. JaHHbE NG 4YenoBeKY MOJYydYeHH Ha NpelejbHO TPEHHpO-
BAHHEIX CNOPTCMEHAX MHMPOBOI'O K1acca, 4 JHOWMAAYM H cOBAKH B Te-
UeHNe THICAY AOKOMEHHH OTOHpPaHCh YeJIOBEXKOM IO NPH3IHAKY HAH-
Go/see BLHICOKHX (PH3HYECKHX MOKazarenefl.

BMecre ¢ TeM Y MHOTHX MeJKHUX JKHBOTHEIX [JHAana3zoH aszpofHo-
ro MeraBoanzma merelle 10. Heckonrnko wuccaejpoBartenefi mornn

NOJYUYHTE ¥ MEJKHX KHBOTHBEIX TpPefelIbHbLIe BeJTHYHHEBI Voz, KOTO-

puie B 6—38 pas, HO He fio7ee NpeRHINARN YPOBeHb MOKOS. 3Ta OT-
HOCUTCH He TOABKO K NaB0paTOPHBIM MBIIIAM, KPHICAM, XOMAYKAM H
MopckuM ceuHKaM (Pasquis et al., 1965, 1970), HO H K MeJKHM BUKHM
TpHI3YHAM, TakuM, kak Peromyscus (Segrem, Hart, 1967) u Micro-
tus (Jansky, 1959). Cpasy xe BO3HMKAeT BOMPOC: JAEHCTBUTENLHO
JH TPH 3TOM H3MEPANHCh MaKCHMaJbHBIE BO3MOXKHOCTH J{HBOTHO-
IO UAH KHBOTHHE MPOCTO He XoTelu GexaTh ObicTpee? A GHITH Mo-
JKeT, MEeJIKHE MHUBOTHHIE BOOGINE MMEIT MeHRUIH MeTaGoaHYECKHH
IHanasoH, ueMm GoJjee KpynHule? Maum ux oTanuaer to, UTO B HOp-
ManbHOH KH3HM UM BHKOTNA HEe NPHXOAMTCA NOA0ATY OeaTs ¢
npeferbrEOH NOCTOSHHOH CKOPOCTRIO?

QHO NHIIbL QUEBUIHO: MEJKHM MJASKONHTAMUIHM COBCEM He 061-
3aTenbHO NMPHCYIN HU3KHH meTaGonuuecknil guanazoH, ofHapyKeH-
HbIHl y MEJKHX TI'PHIBYHOB, NMOCKOMBLKY JETYYHE MBIUIK B COCTOSHHH
NOXNEPHKHUBATE BHICOKYI0 CKOPOCTE notpeljeHus KHCJIOpPOXA, B 2—
3 pasa OpeBHINAILIYI0 KaHGoJaee BHICOKHE CKOPOCTH MOTpelieHun
KHCMOPOZA HA3&MHBIMH MJEKOMHTAICHIHMH TaxkHX JKe [pa3MepoB
(Thomas, 1975). HocTaToyHo chpaBeldJIHBO YTBepiKJAeHHe, 4TO Jje-
TyuHe MEILIY — BHCOKQCMeNUAAH3HPOBAHHEIE JIeTAIOIMUe XUBOTHHE,
HO TeM He MEeHee WX AKTHUBHOCTbL B LONMETE MOXA3LIBAET, YTC Opra-
HH3M MJeKONHTAKIINX BMOOJHE MOMXET MOLAepXKHBATH TAKHe BHICO-
KHe ypoBHH MeralGoausma. HHEIMH crOBaMM, HH3KHME BeJRHUHHEI Me-
TafoAHTeCKOTO NHANA30HA Y TPHIZYHOB eIlle He 03HAYAKT HAJAHYHA
OTrpaHVUeHHH B KOHCTPYKUIHH OpraHHamMa MJEKONMUTAWIIErC Kak Ta-
KOEBOroQ,
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Opuaxo Ge3 oTBeTa 0C1aJCA HAll TJABHHIA BOAPOC: 3aBHCHT HJH
HeT MeraloJsndeckuil AnanasoH oT pasMepoB Tejar B Hacrosmee
BpeMs HAaWAYUIIUH OTBET Ha 3TOT BONPOC MOMKHO HaHTH B OGIIHp-
HLIX HCCaeRoBaHHAX Tainopa u Befibeas (Taylor, Weibel, 1981).

Taifinop u BeiiGenn

Korpa Toiinop u BefiGens (Taylor, Weibel, 1981) nnaunuposasn
CBOIO pafoTy II0 BIHSAHHIO Macmrada Ha BCIO CUCTEMY ABIXAHHA —
or auddysun KUeN0pOAa B JIETKHX A0 HCNOAb3OBAHHA €ro B MHUTO-
XOHAPHAX, — OHH DEIIHJY, YTO CPaBHeHHe MOpP(OJOrHUecCKHX mapa-
METPOB H MAKCHMaJbHOH CKOpOCTH NMOTpeSJAeHHA KHCIOPona Heob-
XOAHUMQ MPOBOAHTS HA OAHUX H TEX Xe ocofaX.

Maxcumanbiy0 CKOPOCTh MOTPEBAEHH RKACAODOAA K3MEPSIH MO
Meroauxe Maprapna (Margaria, 1976}, paspaGoranHoll Asna desno-
Beka, JKuporHoe OexHT Ha TpealaHe ¢ yCTaHOBHBINEHCH MOCTOSH-
HOHl CKOPOCTBIO, @ B 3TO BPEMH ¥ HEro ONpefensdioT CKOPOCTh MO-
tTpefaerus kuciopofa. Ecaum yBenuuHBaTh cKopocTh TpembaHa, To

V(‘)2 BO3pacTader mo MakcHMaAbHOH # RafbHelillice YBOJHYEHHE CKO~
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POCTHE MOMHO ofecneudTh TOABKO TYTEM YCHJAeHHA aHaspobHOro
npolecca — CAHKOAK3a, YTO BHISIBIAETCH [0 HAKOIJIEHHIO B KPOBH

MOJIOYHOH KHCJOTH. IT0 # Gyler Vo’, MaKkCcHMaNbHad ANA ZaKHOro
KHBOTHOLO.

BenaHuHHE Vog aaa 14 BHOIOB OIMKHX ¥ 8 BHNOB LOMAIMHEX MH-

BOTHHX, NOAyUeHHBIE C HCNOAB30BAHHEM TpeAfaHa, MPHBEJEHH HA
puc. 13.1. JInHHA perpeccHH, NMOCTPOERHAHA N0 BCEM TOYKAM, HMeeT
HakjaoK 0,809. Haxkaor nuHRE perpeccuu TOJABKO NSl AHKHX BHIOB
Gyzer pasen 0,790, a ana pomaumux 0,855. Koadduunenrs u no-
Ka3aTeJil cTelleHH AJA COOTBeTCTBYWILHMX YpaBHeHuB perpecchu
npusefiedll B Tabn. 13.1. HomepurenpHie HHTepBaJul ANA TOKasa-
TeJieH cTenery (T. €. HAKJAOHOB) ¥ AnA KozhdHUKeHTOB (mepeceue-
HH ODAHHATH NpPH Macce TeNa elHHHLA) pasjHYaioTes y ITHX
TPeX YpPaBHeHHH CTAaTHCTHYECKH HejpocToBepHo. Has rpynnw, co-
CT2BJICHHOH H3 22 BHIAOB MHMKMX K JAOMalHUX MKHBOTHHIX, 95%-HEii
JAOBEpHTENbHHE HHTEPBAJ NMOKa3arenas cTeneHd pased 0,747 u 0,870,
T. €. T0 AHanas3oH, KOTOPHIl BKAIOMAET BENIMUHHY NOKA3aTeisd CTe-
MeHH, YCTaHOBACHHYIO AAdA cocToARNA nokos (0,75).

Tatauna 13.1, KosdbHUKEHTH H MOKASATENM CTENEHE NPH BETHYWHE MaccH Tena

A1 MAKCHMAnbHOTO INOTpefneHHa Kucmopofa B ypaBHEHHN Vo wace=aM:®, rie
M, — macea Tena p kpnorpaMmax (Taylor et al., 1981)

IMokazaTens ¢TENEHH

Ipynua #EBOTHLIX KoabduunerT (a) IpH BEAHYHHE MACCH
Tena {b)
Hnrxue mupotstie {14 Buz0B) 1,54 0,790
Homamune wupotaue {8 BHAOE) 1,68 0,855
Iuine 0 goMalIHAe BMecTe (22 Buna) 1,92 {,809

3anauelt nanHON paBoTH OHIO HA OAHHX H TeX Ke ocobax
CPAaBHHTL MAKCHMAJBHYIO CKOPOCTb NOTPefJeHHA KHCAOpOAA C
MOPQOMETPHUECKEMH OCOOEHHOCTAMH, ONpefensloHME CKOPOCTb
audbdysun. Tafinop u Beififens petnnu ocTauoBUThes Ha 14 Buaax

MHKHX MKHBOTHBIX, AJS1 XKOTOPLIX auuua perpeccun (Vo,, Ma O,. ¢ 5
M, kr) Opiia mocTpoeHa Mo CAeNYIOIeMY VPaBHEHHIO:

VOg yume = 1,947,

Has cpapuenusn mpusegem ypasHeHue KneiGepa (Kleiber, 1961},
NepecunTaHECe B TEX Ke eJHHHUAX:

Vo, cramn = 0,188M,97,

JTH ypaBHeHHA, KaK H NaHHLe, NpuBenerunie B Taba. 13.1, sa-
CTABAAKT NPEANOAAraTh, 4TO ¥ MJCKONHTAICIIHX B LeaOM MerTabo-
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JUYecKuil A1anasoH JOCTATOYHO MIOCTOAHEH, paBeH mpHMepHo 10 ¥
He 3aBHCHT OT Pa3MepoB Tena.

Ham creayer moMHHTH, 4To 3T0 0000lIeHHe HH B KOEM cliyuae
HENL3A NPHMEHATb K KakoMy-nHGO ONHOMY BHAY HBOTHHX. Ha«
npuMep, y cofak u nourageli MeTaGo/MHUECKHA AMAaNa3oH B TPH pa-
3a BHILIE, 4yeM Yy KOPOB H oBel Tex e pasMmepoB. Takum ofpasoM,
B npejenax OIHOrO pPasMepPHOro Kjdcca y JAOMANIHHX MHBOTHHIX
00HAPYXKUBANOTCA H BBICOKHE, H HHU3KHE BeJHYHHB MaKCHMalbHOrO
ananazona. [lo aTo#t npuuyuMe BKJKOYEHHE H HEBK/IOYEHHE AoMalll-
HHX JKHBOTHBIX B pacYeTH Mano BAHART HR ITOKa3aTejH CTeleHH
yp2BHEHHA 3aBHCHMOCTH HHTEHCHBHOCTH MerafonH3Ma OT pasMe-
POB, OJHAKC NPK 3TOM pacUIHpRETcs CTATHCTHYECKHH NOBEPUTE/ibe
HblH HHTEPBan KaK AJA NOKA3aTeis CTENEHH, TAK H IJA KO3Phu-
NHCHTA NMPONOPLUHOHAJLEOCTH.

Hexnouurensho wupokuii mMetalonuuecknil auanasoH y cobak,
paBHbA mpuMepHo 30, DOCAYMKHA MPUYHHOR IpPOBEASHHA HCCACHAQ-
BaHMA Apyrux cofaybux, XaK OOMAUIHHX, Tak ¥ HuKuX (Langman
et al,, 1981). Ilpeacrosado BHACHUTH BONpOC, ABJAAETCA AH M0106-
Helill MeTafonuuecKuil AHanasoy y ZoMaliHell co6aki pesysnbTaToM
HHTEHCHBHOrO OT6Opa B LEASAX OXOTH H, CJefloBaTellbHO, BEPLUHKOH
BO3MOKHOCTeR HJIK K€ 3T0 X4apaKTepPHO W AJIA APyrixX 4JIeHOB ce-

MeitcTBa cofaubux. Iloayuennesie BeJAMIHHE Vo, maxc NPUBLIEHH B

Taba. 13.2. Kax # pauee, Vo, wakc ONPegeNACTCA KaK Npeied, Bolwe

KOTOPOro fanbHeALIHA pocT HAUPY3KH He QAT YBCJHYeHHA CKOPOs
¢TH noTpebyeHRA KWcHopoZa u JGoe JanNbHelilllee yBeJHYeHHe
CKOpOCTH Gera Oymer ofecnieyusaThes TIAHKOAH30M ¢ ofpasosa-
HEEM NaxTara,

TaGauua 13.2. MakchManbHas CKOPOCTs W MeTafoanueckail

AHAMa30H [IpH HArpy3Ke ¥ yeTHpex BHAOB cofavpnx. ¥ Beex

STHX BHIOE ZHATA3I0OH YEALHOrO l'lOT])eﬁ.J]EHHSI KHCAOpDOAa

B JBd HAK TPH Da3a BHIIE, YeM AJA MICKOIHTAIOWEX B
eenom, (Langman et al, 1981.)

g | Vo | B
Mt Op-c~.gr=1| HHA HECROPODA
JIacaya 47 3,05 94
Kotior 12,4 3.07 31
Bonk 23,3 2,62 31
CotGaka 25,3 2,67 32

PesyabTaThl MOKa3LIBalOT, YTO WHPOKHH MeTaGOJHYIECKHH THa+
Ma3oH XapaxTepeH Kak AJAf AHKHX, TaK ¥ AAA OAOMAIUHEHHBIX BHe
noB cemeiictBa cofaubux. XapakTepHoe Aas HEx 30-KpaThoe yBe-
ANYEHHE CKOPOCTH NOTPefieHMst KHCIOPOAA Pe3ko KOHTPacTHpyer
€ TeM, YTO y JAPYrHX MJCKOMKTAIOIIHX OHA YBeMHYHBAeTCR JHIIb B
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10 pas. Taxum ofpasoM, anioMeTpHUECKHHt CHrHAN AJIA MJEKOMH-
TANIYUX B HEJAOM COCTOHT B TOM, UTO X MerTafojHuecKHH# AHanasoH
paser npuMepHo 10, a BTOPHUHBI! CHFHAJM NOKASEIBAET, 4TO co0QYLH
OTIHYAOTES 0T oflllero JAs MJACKONUTAIOIIHX THMA ellie B TpH pa-
34, 4TQ Jd4eT BENUYHHY AHATA30HA, PaBHYIO npuMepHao 30.

N1nuel M AeTyyre MBILLK

D aKTHUSCKH BCe, UTO MB! 3HaeM © IIOTpEﬁJIEHHH KUCAOPOAa ¥ OTHI
B IIQJETE, ORLIO MOJAYUE¢HO COBCEM HELABHO. Haﬁ.HIO,ELEHHH HaA NnTH-
HaMH B COCTOABHH CTaUHOHADHOTO NOJeTd NPOBOAHTL O4YeHb TDYI-
HO, H 1aXe cefigac mMbl pacnojiaraeM IAHHBIMH JHBIE 110 HECKOMBKHM
sunaM, B oGsope Beprepa n Xapra (Berger, Hart, 1971) npuso-
AATCA AAHHME aHIb no 11 BEmaM. YpaBHeHHe perpeccHM AJA LaH-
HBIX 3THX aBTOPOE, COCTABJMEHHOC 10 METOOY HAHMEeHBHIHX KBajapa-

T0B (Vo,, Ma Op-c7!; My, kr), uMeeT caeyiomnil BUA:

Vo, nonera™= 2,43 M,072,

D710 ypaBHeHHe OCHOBAHO Ha AAHHHIX N0 TpeM BMIaMm KoanbOpH, Y
KOTOPHIX H3MEDEHHA MPOBOAH/N NPH TPeNellymeM NoJeTe, OAHAKO
Beprep u Xapr yrBepmaaior, yTo JMHHRA perpeccHH OyIdeT HMETk
Taxoll Ke BHI, ecnu AJAA ee HocTpoerus 6paTe AaHHbE JHIUE 10
BHAAM B YCTAHOBUBLIEMCA [MOCTYNATENRHOM MOJETE.

DT0 ypaBHEHHE MOXKHO CPaBHHMTh ¢ ypaBHeHHeM MeTalo/au3Ma
NOKOs BAf HeBOPOOLHHEIX NTHL, [OJMYYeHHHM Ha 6ojbllioM Mmare-
puaae (Lasiewski, Calder, 1971). BripaxerHoe B TeX XKe eRUHH-
Uax, 4T0 H npeauayiiee, oo SymeT HMeTh CASAYIOUHHA BHA:

1?0, noKea — 0, 188MT0:72.

Tlockonsky B 00OHX YPaBHEHHMSIX MOKA3aTeNH CTENeHH HACHTHYHH,
MBI MOMXEM HAHTH OTHONIeHHEe KO3((HLHeHTOB, 4TO AACT HAM BeJH-
THHy MeTaboaudeckoro AHamasocHa, pasHyo 12,9, Mb 10AXHH nOM-
HHTb, 4To Deprep u Xaprt npoBoAnan u3aMepeHHe NMPH TOPH3OHTAJML-
HOM W Tpememymem rojerte. OAHaKo TPH rOPH3OHTAJNLHOM HOJMETE
He BoIAgBJAercA Hauboabllad MOMHOCTh, HA KOTOPYID CHOCOOHH
NTALL MPH HOJeTe 10 BocxoAamel TpaekTopHH. 3TO UHTYHTHBHO
OYeBHJHO, H UCCAEJOBaHHA B PeXKHMe YCTAHOBHBIUETOCS BOCXOAH-
Lero MoJeTa NOATBEPAMIN 3T0. Tak YTo BeIMUHHY MAKCHMaJLHOTO
MeTab0auyeckoro AHANA30HA Ha OCHOBE JAHHEIX [0 TOPU3OHTANB-
HOMY M0JIETY HONYYHTh HEJb3A.

Bo BesikoM ciiyuae ypaBHeHue AnA MeraloAu3Ma B MoNeTe OC-
HOBAHO Ha CJAHIIKOM MajQuUCAeHHbX HaGMioNeHHAX, NMOJYyMeHHHIX
Ha OTHIAX PasHbIX PPV, ADH DA3HHX THOHAX NOJETa H ¢ MOMOLIBIO
pasHEIX MeToauk. Ha aene uwenma mojeTa NTHUB, pacCUHTAHHAS AJA
CKOPOCTH, NPH KOTOPOH cHA OyaeT MUHWMAMLHON, TEOPETHUECKH

naneta
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Pac. 132, MarchMalNbHan HHTEHCHBHOCTE MeTafon#aMa, H3MEDeHH2A Y JETYUHX
Muilefi B nojiere (KPecTHKH) B ¥ JeTAMAX NTHY (KPYXKH), B CpaBReHI C fery=
wHEME Maexongralounmy, (M3 Thomas, 1975)

JoyxHa OuTh Oofee HeMOCPEACTBEHHG CBSI3aHa ¢ MAcCod Tea, uro
crefyeT H3 BEJAHYHHBI MOKazaTeas crenenu 0,72. Pasnnunbie TeOpHH,
KacamHiHecs1 3TOTO BBIBOZA, NMojApolHo pacemorpeda Tawep (Tucker,
1973), koTophift TakKe paspaboran NpPaKTHUECKHE mpocTol cnecob
pacuera MOINHOCTH, PAacXOAyeMol B nmojeTe y NTHL Da3HHX pazMe-
poB. B nacrosmee BpeMs TPYAHO OLEHHTb PACXOMKJACHHA MEXAY
TeOpHell ¥ UMEeICHIUMUCS CKYAHBIME JAaHHBIMHE,

Tomac (Thomas, 1975) ofo6IAN AaHEHE ND MAKCHMaALHHM
BeAUUHHaM MeTabo/iu3Ma y JeTyuuX Mbllied u nreu, JanHuoe Ho
TpeM BHAAM INTHL H ABYM BHAAM JeTYUHX MHIISH NPHBeXEHH Ha
puc. 13.2. 210T rpadHK NOKA3EIBAET, YTO ¥ NETYYHX Mule# (mne-
KOMUTAIOHIHE) HHTEHCHBHOCTL MeTab0lW3Ma MOKeT AOCTUTATh Td-
KEX K€ 3HAaueHHH, KAK ¥ y {ITHL TOrO XKe pasMepa. ¥PaBHeHHe, MO~
CTPOEHHOE METOJOM HAHMEHBIINX KBAAPATOB Ha OCHOBE CYMMapHBIX
JNaHHBIX MO NTHUAM H JIETYYHM MBIMIAM, NpHBEAEHHHIX Ha puc. 13.2,
HMEET CReAYIOUHE BHA:

‘PIJ-M.Makc = 58,2 IMTU’%,

rae Ppu.— pacxoiyemas MOMHOCTh, Br; M, — Macca tena, kr. Ile-
PecuHTaHHOS H2 eAMHHMLEl, KOTOPble Mbl HCHOAB30BAJIH pPaHblie (MJ
Oz-c7l), ypapHeHHe 1/1A JETYYHX MHIIEH H MTHU B HoJieTe NpHoB-
peTaer BRI

vOg MAKC Q;QOMTD’%.
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Tosac He mpHBEN LOBEPHTENBHHIX HHTEPBAJNOB, OARAKC pasMelle-
Hue Touek Ha rpadHke (pHe. 13.2) sacTaeiser npeanojararte, YTO
JAOBEPHTEAbHBIE MHTEPBAJB KaK Ko3(duiMerTa, TaK M [I0Ka3aTens
cTeneHy yaku. Tem ne MeHee HaM c/IelyeT NOMHHTh, UTO MAaJBlE CTA-
THCTHYECKHUe JOBEpHTENbHLIE HHTEPBANK He 06A3aTelRLHO 03HAUAKT U
OHOJOFHYECKY CTONE JKe Y3KHE JNOBepHTeNbEBe HHTepsaJd. IlpH
MaioM YHCIe TOYeK CTATHCTHYECKH JOCTOBEDHHEE  JallHBle MOI'yT
NpPHBECTH K HEBEPHHIM BHIBOAAM OTHOCHTEJNBLHO GHOJOrHYecKOH 3Ha-
YHMOCTH.

TMoaBoaa WTOr BCEMY, UTO Mbl  3HAEM, MOMKHO, NMO-BHIHMOMY,
YTEEPKAATh, UTO MAKCUMaJbHble YDOBHH MeTaBoNH3Ma AJS [OTHU
Godee WAH MeHee mapajlelNbHbl YPOBHAM B COCTOAHHH moxod. Ipy-
CHMH CJ0OBaMH, KAK [TOKa3hBAKT HEMHOrOUHCAeHHbIE AaHHBE, 060H-
wedHble ToMacoM, MOXHO JAOOYCTHTB, YTO YPOBeRb MeTafo,1u3Ma
NPH MAaKCHMaNnbHOH aKTHBHOCTH MNPHMEepHO B 15 paz npesnilliaeT
ypoBeHr MeTaBoAH3Ma NOKOA.

3Ta 3aBHCHMOCTh NPHUBOAHT K HHTEPECHOMY BHIBOAY. Eean Me-
rTaGoJHuecKHH AMATIA30H He H3MEHSETCH ¢ PasMepaMu Tej1a, TO Mak-
cuMalibHoe DoTpeliaeHHe KucIopoaa (M cnocoOHOCTE K NHOAAepiKa-
HHIO COOTBETCTBYWOUIEH pacxXolAyeMmo#l MOUIHOCTH) YBeJUUHEAETCH C
yBeNHYERHEM Pa3MepoB TeJa C NoxasareneM NuHEM perpecchu 0,72,
QOnHako TeopeTHUeCcKH ROTPeOHOCTE B MOULIHOCTH AJSA HOJETa yBe-
JHUHBAETCH NPAMO APONOPHHOHAJBHO Macce Teda, T, e. JUHUA pe-
rpeccun umeer HaknoH 1,0 (em. Tucker, 1973). M3 atore creayer
neu3BexkuLil BRIBOM, 4TO ofe JHHUM JOJOKHBI MepeceKaThed Ha Ka-
KHX-TO Pa3Mepax Tejia, PR KOTOPHX MAaKCHMAJbHBIH PacXod Mom-
HocTH OymeT y»e HeAQCTaTOUeH RJA MOARepHaHus nojera, Ita
TOUKA HepeceueHHA COOTBETCTBYET Macce Tena npumepHo 12 kr—
pasMepnl HaufoNee KPYNHLIX MTHIL, cNOCOOHHIX K ANHTEABHOMY NO-
eTynaTeJbHOMY MalllyllleMy fOJery, TaKuX, Kax adpukadcxas JApo-
da u Hanbonee KpyhHele Jdefedn.

CHabmenne KHCAOPOAOM B NOAETE: CEPAHE H JErKHe

HamM wuapectHO, 4TO CKOPOCTH NOTPeGJeHHS KHCAOPOAA Y JISTYYHX
MRIIel M OTHL B noJdeTe HASHTHUHLL TpefyeT JHu 3TO CllelHajbHBIX
ajanTauuil cHCTEM ANXAHHR K KPOBOODPAMEHHS HAH 3TH CHCTEMH
Y JeTyYMX MHIIel TaKHe Ke, KaK M y APYTHX MJIeKONUTAU(HX?

ITo cBoeMy CTPOeHHIO JIeTKME NTHI PafnKaJbHO OTAHYAIOTCA OT
JerKkMX MJEKONHTAIOWIHX TeM, YTO Y UTHI OCYLIECTBASETCS ONHO-
HanpapJeHHOe NPOTEKAHHE BO3AYLIHOrO MOTOKA, TOMLA K&K JEIKHE
MJAEKOMUTAKUINX AOMYCKAIOT JHML BXOXAEHUE H BHIXOXIEHHE BO3-
Ayxa. fsasercss AH CTpOeHHE JeTrKHX Yy NTHI[ HeNPEeMeHHBIM YCo-
BHeM moneTa? QueBKHAHO, HET, MOCKOJBKY ¥V JIeTYYHX MEIlleHd Nerkne
a6CcoNOTHO TaKHe XKe, KAK ¥ BeeX Maekonutawmux. Pakee oTmeua-
JIOCh, YTO Y ITHL JAbXaTeNbHEI 006BeM 3HaYHTenbHO GOJbINE, 4eM
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¥ MJIEKOMHTAILIUX, & 4acTOTa ABIXaHUS HuXKe. A Kak o0cTouT ned0
Y JMeTYUHX MBILEH?

XapaxTepHCTHKH ABIXATEJAbHOH CHCTEMbl KPYNHOH AJ0A0AAHOHA
neryuefl nucHub (Pteropus gouldily npusenensl 8 Taba. 3.3, (Tho-
mas, 1981), Dt naHHble 4YETKO NOKa3LIBAIOT, YTO JETyyHe MEIIIHA
He BBHIXOASAT 3a mpefletsl PAfa MJASKOIMTAOMUX, 3@ HCKAYEHHEM
TOrQ, 4T0 y HHX AHXaTeabHsidi o6bem (9,8 cM?) 3naunTeabHO Buille,
yeM y THIMYHOIG MJAEKOMUTAIOULErD Takux e pasmepoB (59 cm?}.
B nonere puixatentHHE ofbem 3Tol JeTyuel MbIIN YBENTHUIHBASTCH
ac 40,6 c¢M®, 4TO CXOAHC C BeJARYKHON, MPEACKA3aHHOHA AAA THIHY-
HOH NTHLE TAKHX e pasmepoB (44,2 cm3).

Ta6nuua 13.3. XapakTepucTrKy SHXAHAR B NOKOE ¥ KPYRHOH MACAORMHOR JeTyuel
Mol (Macca Tena 0,777 Kr) B CPaBHeHHH ¢ JAHHBIMIH, pACCYHTAHHBIMH /A Hele-
TAOUHKY MASKOMHTAIHY H fhd HeBOPOOBMHBX ATHU ¢ TAKOH XKe Maccoid Teaa
(Thomas, 1981.}

Jleryuas MaexonH- I

MEI s Tapmes Tiua
YacToTa pbixaHuii, MAg—! 44.8 57.2 18,6
JuxaTenbnelit 06beM, CM3 9,8 5,9 10,0
Bentunsauud, em®-Mun~? 436,7 308,! 232,3
[Torpetinenne Kucaopona,

o3 MK ! 14,2 9,5 9,4

JKCTPAKUNAA KHCNOPONA 0,16 0,15 0,19

B ocranbHOM Xe ReAMUHHH, fA0JyueHHHe AAA JAeTydell MBIHIH, yIH-
BHTENBHO CXOAHH ¢ BeJHUHHAME IS APYTHX MJCKONUTAIOIHX.
Ckopocts f10TpebaeHHA KHCAOPOJA B MOKOE HECKOJIbKO BhILIe Apef-
CKAa3EBaeMoH, a NPH IOPH3OHTANBHOM NTOJIETE OH& yBEJHUHBaeTCd B
10,7 paza. ManoeepoATHo, YTOSH! rOPH3OHTANBHBIH MOJAET COOTBET-
CTBOBAJl MAKCHMAaJABHOH MOLIHOCTH, Tak 4To MeTaloauyeckufl Aua-
mascH ZoJd:KeH OwTb Ha camom Jene Bhille, Hackonpko Brille —
3TOTO, K COXMAJNEHKID, HA OCHOBAHHKH HMEIOIMHXCS AAHHBIX CKa34Th
HEBO3MOMKHO,

BumecTe ¢ Tem pasMepnl ceplla NeTyduX Muiiiell Gonee Gauskd
K DasMepaM cepala NTHL, HeXelil Maekoauraroumux (radn 13.4),
Y gaTe BUAOB JNeTyduux Mmulefi maccoll or 5 no 150 r cepane seer-
na Oulio KpyRHee, yeM 3Te NpeAckKasbiBaeT o0lllee ypasHeHue AJA
MJIEKOMHTAICLIKRY, 4 €rc OTHOCHTEJBHEIH Da3Mep YBeJHUHBAETCH C
yMeHbllleHHeM pasMepos Teaa. Y camMoll Meakoll JAeryuell MHH,
naTHrpaMMoBoro HeTonwpsa {Pipisirellus), cepane B n8a pasa Kpyil«
Hee, 4eM 5TO NPERCKA3BIBAeTCs ANH HOPMENbHOIO MJAEKONUTAOLIe«
ro Taxkoro ke pasMepa, H oueHb G/IM3KO K BeJaMyBHe, NpeicKashl-
BaeMoR aaa pTHL,
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TaGauna 13.4. Pasmeps cepAla ¥y NATH BHAOB feTYIHX MH-
mefi. OTHOCHTeAbHBE pAasMep CEPANA YBeAHYHRBABTCA C©
yMeHmeHHEM pasmepOB TENa, H BCe 3TH BEIHYHHE BRI
cpenxefi penuuHEH, cocraBaswoued 0,6%, Ana maexkonaTao-
wmHux & uenom, {Jirgens et al, 1981}

Macca Tena, Macea cepaua,

T % mMacchl Tena
Rouseftus aegypliacus 146 0,84
Phytlostomus discolor 415.2 0,94
Molossus ater 38,2 0,57
Myotis myofis 20,6 0,98
Pipistrellus pipistrellus 4,85 1,26

Ha npumepe JeTyuHX MBIUEH H 3€MJICPOEK OTYETIHBO BHAHO,
970 ¥ CaMBIX MEJKHX MJeKOIHRTAKIIUX pasMephl cepilla YBejHUH-
BAlOTCA «32 Npeieddl» HOpPMAJbHBIX IAJH MJACKONHTAOMIKEX pasMe-
pOB, 9TO HO3BONAET o0ecnedHBaTh KM BHCOKHE CKOPOCTH NOTpes-
JesRa gHenopoAa. ITouemy aTo Tak? Panee 6HN0 NokasaHo, uto
MaKCHMaJbHAd uwacToTa coKpameknfi cepaua 1200—1300 B 1 mun,
RO-BRAHMOMY, TpeAcTaBager cofod abCcONIOTHHA npefen, NosToMy
ceplieunblil BLIGPOC MOXKET YCHAHTHCA Y HHX B JOCTATOUHOH Mepe
TONLKO DNyTeéM YBeJHYeHHA YAAapHOro oﬁbema, T. €. PaA3MepOB

cepauA.

Merafojdyeckii AHaNasoH; X0JA0AHKOKPOBHBE XKUBOTHLIE

O6parTumest Tenepb K PacCMOTPEHHIO XONOXHOKPOBREIX XXHBOTHHIX,
B nepsylo ouepefb MB JO/KHH IOMHHTE, 9TO HHTEHCHBHOCTB HX
MeTaboNu3Ma H3MEHSEeTCS ¢ TeMIePaTYpoR M 4TO NO3TOMY Y HEX
HET <cTaHZAapTHOro» MeTafonusMa moxkosd. PaccMoTpHM NpHBeneH-
nele Ha puc. 13.3 KpHBLle HHTEKCHBKOCTH MeTa00JH3Ma NP MAKCH-
MaJbHON aKTHBHOCTH M B nokoe, O6iaacTh MeXAy KPHBBIMH OTpa-
JaeT BeJduuHy MerTaOOJHYeCKOTo AHANA30HA, KOTOPAA He TOJbKO
MeHSEeTcsl ¢ TeMIEepATYypOH, HO M JOCTHTaeT MaKCHMyMa LIPH MeHb-
el TeMOepaType, UYeM TeMrnepaTypa, COOTBETCTBYIOUL2S HaHBHCIIe-
My yposhio metaboausMa. EclH HaM HYXHO CONMOCTaBHTH CKOPOCTH
o0MeHa B COCTOSIHHH 2KTHBHOCTH H B IIOKO€, TO TAKOE CpaBHEHHE
HMEET CMBICJ MPOBOILHTE TONABKO IIPH OAHGH M Toll e TeMnepatype.
Tpuuem Gonee wuopMaTHBHEIM OyleT cpaBHeHHe wMeTaloaHuecKo-
r0 AManasoHa, T. €. OTHOLUEHHe ypoBHeHd MeTab0JH3Ma NPH MAKCH-
MaJibHON aKTHBHOCTH M B NOKce Opy KaxAcll ZanHOH TeMmmeparype.

¥ roabna meraboiuyeckudil AMANA30H DPH DATH PasHLIX Temme-
patypax (5, 10, 15, 20 n 24°C) 6r1 cooTBeTcTBeHKO pased 6,0; 5,5;
4,0, 2,6 u 1,7 (Ra ocHOBe AAHHHX, NpejcTasieHHHX Ha puc. 13.3).
Jpyrumi choBaMu, meraGo/iueckKui AHaNasoH Pe3KO CHHXXAETCA ¢
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Puc, 13.3. CxopocTa norped-
HAeHHA KHCJA0POAd ¥ TOJAbLIA B °
COCTOSIHHM aKTHBHOCTH  (Ge- 400 |-
AHe KPYIKKH) H B NOKoe (wep-
Hhe KDYHKH) [OpH DasguX
remneparypax.  (OTHolIeHHe
crRopocTefl noTpeliedHA KHe-
AOpofia HpH AKTHBHOCTH H B
nokoe (MeraGoamueckufi DHAa-
MA30H JAJA AKTHBROCTH) H3-
MeHsieTea ¢ TeMaepatypoii.
{H3 Graham, 1949.)
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YBEAHUEHHEM TEMIEPaTyphl, UTO OCJNOXKHAET CPABHEHHS XKHBOTHHX
C pa3HLHIMH pa3MepaMH TeJid.

Bya u ap. (Wood et al, 1978) cobpaJsk naHHBIe Mo BeAHYHHE
MeTaboNHYecKoro JHanasoHa HecKOJBKHX BHIOB NPECMBIKAIOLHKCA,
Jlisl ceMy BHAOB SINEPHL, €ro BeJKYHHA BapblpoBaja or 2,8 no 8,6;
LN yeTHpex Banos 3Mefl —ot 2,5 Ao 9,3, AJS UeTHPEX BHAOB uepe-
nax — ot 3,0 mo 6,1. Ilsatmit BuA yepenax — Pseudemys scripta —
XapaxkTepu30BasicA 3HaYuTeaAbHO Oo0jee BLICOKHM MeTaboJHYecKHM
nuanazonom — 21,8, 3Ta BenuUYHHA YHHKANLHA OAA PENTHAHHA, NO-
<¢KOJBbKY B OCTaJbHBIX cayyasix HauboJee BHCOKAs BeJMYHHA MeTa-
S0AMYeCKOro AHanasoHa cocrasnfina 9,.3. Paamepw Testa nepeuuc-
AesHbIX B pabore Byna HBOTHEIX BapbHpoBand oT 261 mo 1637 r,
3a HCK/JAIOUEHHEM THraHTcKo#fl uepenax, Bec KOTGPOH COCTABHA
100 xr (u v woTtopofl Benmuuna MeTaoJHUECKOTO ZHala3gHa CO-
craBuaa 6,1). OueBunHOH cBA3K C pasMepaMy Teaa HA OCHOBE 3THX
naHHBX OO0HAPYIKeHo He OHno.

IMpHumeyaTesibHO, YTO BeAH4YHHA MeTafo/JHyecKorc AHaNazcHa,
paBHasg & mwau 10, moponpHO ¢OBMHA JAA npecMblKaowihxcd, Dax-
THYECKH 3TOT [HANaaoH CcXOX C AHANA30HOM AJisl MHOLHX MeJIKKHX
MJISKONHTAIIHX, B 0coberHHOCTH TpH3yHoB. (ONHaK0, MOCKOJBKY
HHTEHCHBHOCTb MeTalo/H3Ma MOKOs y NpecMBIKAKMIHXCA SHaYH-
TeNILHO HHUXKE, HeM Y MJAEKONHTAIOUIKX TAKHX JKe PasMepoB, MeTa-
Oonuveckufi AHaNa30H, BLIPANAWIIHACA B YBeJHUCGHHH CKOPOCTH
noTpebnenns kucaopoga (Ma O,), GymeT cocTamAsiTh JHWb Manyio
LCJI0 AA2NA30HA MJEKONHTAIOUIHX,

BepHemes x merafonuueckoMmy gxanasony pub, $openr— 310
AKTHBHAA pPuba H MPeBOCXOAHHIA NJOBEl, KOTOPYID H3YyUalH OYeHb
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HHTEHCHBHO. Pe3ynbTaThl HCCACA0BAHAA OUeHb HHTEPECHBI, MOCKOMb-
Ky OHH BHSABJASIOT 3aBHCHMOCTE MeTabOJNHUECKOro AHdANA30HA OF
pasMepor Teda.

Haunem ¢ Toro, uto Axag pul tTeMuepaTypa cpeisl Solee BaykHa,
ueM AAA KHBOTHHIX, KOTOpHE AHIIAT BO3AYXOM., MHTEHCHBHOCTH
MeTal0AH3MAa KAK B MOKOE, TAK M B COCTOSHMH aKTHBHOCTH BO3pac-
TaeT ¢ MOBHIIEHHEM TeMHEPATYPH, H TYT BHMHTHPYIOLIHM (akTo-
pPOM MOJeT cTaTh HaAHuHe B Bode KHcnopoZa. ChefoBaTeNbHO, TPH
BBICOKHX TeMIepaTypax TPH Tepexole MHBOTHOTO K AKTHBHOCTH
MeTabonanueckul AHama3cH Moer OHThL MUHHMAaAbHEIM., Korza go-
peJb nJaBaeT NpH TeMfeparype Buiile 15°C, y Hee GucTpo pasBH-
BaeTCH ycTaJOCTb, MOTOMY 4TQ CepfedHas H ZBIXATEbHAA CHOTEME
He B COCTOAHHM MOAABATH KHCHEOPCH ¢ TpedyeMolt ckopocTeio (Brett,
1964). Ilpu 15°C merabosindecknit Ananasod y Gopenn papeH npH-
MepHO 13 — AelCTBHTENLHO BHYWIHTEJbHAA BeJHYHHA, HO OHICTPO
fafaeT ¢ NOBHEILIEEHEM TeMIepaTypH,

OO6HapyKHBAETCH JIM TYT 32BHCHMOCTH OT PasMepos Teia? Bperr
{Brett, 1965) nonyumn HHTepecHnle RaHHBIE, CBHIETENBCTBYIOLLHE
0 TOM, 4T0 MeTafonnyeckHli Auanas3cH y (openn yseawuusaics c
YBEJHYEHHOM DA3MEPOB TeAd. ¥ CaMHX MeRKHX PO Maccofl Tena
3,38 r meraboanueckuii Auanason Obl1 paser 4,0, a gajice oH Ao-
BOJILHO paBHOMepHO YBelHuHBAJcs, nocTArag BenuuuHu 16,3 aps
Macce Tesa 1432 r. Ilogo6Han 3aBHCHMOCTL OT PasMEpOB TeJda OT-
paxaeT paiHKafibHbie H3MEHEHHA B COBEPlleHCTBE MeTafoauzMa No
Mepe pocra puiff. PopMa u BHEWIKHH Bui PHOH IPH 3TOM MEESIOTCH
Mallo, 3 ypoBEHE AKTHBHOCTH PE3XKO YBEJHYHBAETCS,

[TogBoast utor Tomy, uTo Mb 3BaeM 06 ycusieHuM Merabosnsma
B COCTOfIHMH AKTHBHOCTH, MBI CTaJKHBAEMCH CO CBOErO poja AHAEM-
MoH. MeraGomuueckufl AHaMa3oH y MENKHX MJEKONHTAIOIMX He-
CKOJIbHO HHXKe, UeM Yy MJASKONHTAWIIHX B LeNoM, OZHAKD 3TO 4Yac-
THYHO CBA3AHO ¢ TeM, Y10 ¥ HEKOTOPHIX KPYAHHX MJIEKOMHTAIIIHX
(cobaka, uyenomex, Aowlagb) MeTabONHUeCKMil AMANa3’oH BHCOK.
Ecan xe paccMaTpuBaTh JETYUMX MEILIE, TO CTAHOBHTCH SICHO, YTO
Y MEJKHX MJSKONATAIOMINX BOOJHE MOMeT OHThL M BHICOKHH MeTa-
Gonuueckuit Auanaszod, M3 5Toro Mbl AC/EKHE 3aKJAIOUHTH, YTO ¥
MJACKONHTAIOIIUX YeTKOTO BJAHSHHA pa3MepoB Tena Ha Mertalon-
yeckHi Ananaszon HeT. CHENATH CKOJABKO-BHOYAL Ofipefle/ieHHbIe BhI-
BOAL OTHOCHTENBHO APECMEIKAIUINXCA HEAb3A H3-3a HeJocTaTKa
HaHHKIX,

W naxomell, y 0AHOMO THIaTeNbHO H3YYEHHOro BHAa polib — tho-
pesiH — cyIlecTBYeT YeTKas 3aBHCHMOCTE MeTalo/Hueckore guama-
30Ha OT pasMepoB Tefla: y Haubodee KPyfHeIX ocofell OH B 4eThipe
pasa Bblllle, weM y caMoll Menuoft nayuentoil ocoGu. QueBHAHO, UTO
1o 3TOMY BONPOCY HaM Heo0XOZUMOG 3HBauuTeNsHO Oofblle TIilLa-
TelALHO cOGPaHERX AAHHEX.
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HeofGxonumana AnA mepeMellleHHs MOIIHOCTh ofecnedHBaeTCA MEILU-
UaMHK, a MBUIIB COCTaBJAAIT CYLIECTBEHHYIO YacTh Macchl Teda.
JlaHHEIX, KacalouXead Macch MBI, y HAC BHO HEACCTATOUHO, HO,
I0-BUZUMOMY, OHH COCTaBAAIT 40—45% ofmeli Maccw Tena y
BCEX MJ/SKOUHTAIMKX (BO3MOXHO, 33 HCKJIIOUeHHeM KHTOB) Hesa-
BucuMo OT pasmepop tena (Munro, 1969). Jna mavana npu oued-
Ke MacllTaGHBIX BAHAHUA 3THX cBefleHufl MOJIKHO OHITH AOCTATOMHO,
Gonee ke TouHOE cHpeJlesieHHe IPOBECTH TPYAHO H He TOJBLKO IOTO-
MY, UTO CBeleHHH MaJo, HO TaKXKe M NOTOMY, UTO Y PA3HBIX KMBOT-
HeIX o0HAPYKUBAETCA pasHAs CTeNeHb OXHPEHHA, B 0COOEHHOCTH Y
JOMaLIHKX KHBOTHBIX, HCHOJAb3YeMHEIX IS DoJdydeHHd mfAca. Doap-
oe KOJHYECTRO KHpA YBequyHBaeT oOMYI0 Maccy Trefa, 4TO CHH-
JKAeT A0JI0, NPHXOAAIMLYINCH HA MHILNE 110 CPABHEHHIO ¢ jofel
y GoJee «<HOpPMaJbHBIX», MeHee JKHPHELX, }KHBOTHHIX.

[To nruuam ceeleHudl sHayrTe sHO Hoablie, B ocofeHHocTH HH-
¢gopvaruBipl 0630pul ['punyocara (Greenewalt, 1962,1975b). Or-
POMHBIE TPYAHBIE MBILIE!, TIABHBIE JeTaTellbHbIe MBIUILE ATHL, <O-
CTaBAROT npuMepHO 156% Macewl Tena. DTa BeIMUYHHA MOXKET BApbH-
POBaTb B CBA3H € 0cO0EHHOCTAMH MOJNETAa Y PasHBIX HTHL. Y XOPOUIHX
MeTYHOB TpyAHble MHIIUINL Gonee KPYMHHE, HO B LeACM 3Ta A0S
OcTaeTcs AOCTATOUHO NOCTOAHHOH B OOJBIUOM PAALY pasmMepeos Tela.

HHrepecro, uro y konuGpu Jerare/bHble MbILIUK BCErfa COCTAB-
ag10T GOMBLIYIQ 4acTh Macce Teaa — upuMepdo 25—309% nmo cpas-
HeHHwo ¢ 15% y Apyrux nTuu. To COTAACYeTCH C TeM, UTO AAf Tpe-
flellyiiero noJera rpebyerca Goabpliaf MOIIHOCTB, 4eM AN HOCTY-
flaTenpHoro Mmawyuero monera (Weis-Fogh, 1972). Ewmwe oano HH-
TepecHOe pasJHYHe COCTOHT B TOM, UTO MBEILIE, ofecneuyHBalolliue
B3M4X KPBLIA BBEPX, COCTABMAIT ¥ KoAuGpd OKOJIC OAHOH TpeTd
ofbuieil Macchl JeTareJbHBIX MHEILEL, TOTAA KAaK Y OCTAJbHBIX HTHI
3T MBILIUL COCTABAAIOT JHIUL 0LHY HECATYI dacTb ofllefl Mullley-
wo#t Macco. Jaxke He 3Han GOAblle HuUero, Mbl MOXKeM Npennoio-
JHATh, YTO ¥ KOJAHOPH HOA'beMHAA CHJA KPHJA BO3HHKAET He TONBKD
TIpH B3MAaxe BHM3, HO U IpH ABHIKEHHMH KphlNa BBepX. AspofuHamu-
YeCKHIl aHaAu3 IBHKEHHH KPHJIbEB KOJMODH B Tpeneilyliem moge-
Te HMeHHO 3To H nmoateepaun  (Stolpe, Zimmer, 1939). 310 eme
CQIHH TPUMEP TOF0, KaK aJJoMeTPUUeCKHI CHTHaJ, CBA3aHHBIA ¢
LAHAHHAMH MactiTaba, H BTOpUUHLIR CHrHAA, OTPAXKAKWMHA O0TKIO-
HEeHNs OT COXpaHeHus Mofolus, NAI0T BamHBIE CBeAeHHR 00 OcHOB-
HHX NMPUHLHIIAX.

BepHemca K MOIUHOCTH, pa3supaeMofi Muinnami. MouwHocTs —
3To paGoTa B eNHHHIY BpeMeHH, a paboTa B CBOIO 0YEpeAb— 3TC
CRJa, YMHOXEHHAsA Ha paccrosHue. IlosToMy HaM Hy:XKHo cHavana
NpPoaHa/H3uPOBATh CUMY, KOTOPYIC MOIYT Pa3BHBATH MBILILEL, a 3a-
TeM PacCTofiHKe, Ha KOTOPO® YKOPAUHBAETCA MHEINIA. 3TO AAcT Ham



180 Taaea 13

BEJIHYNHY paborhl, KOTOPYW IIPOH3BOART MBIIILA NPH ONHHOYHOM
COKpallleBuy. 3arteM clejyeT PacCMOTPeTh BpeMeHHON mnapamerp:
AMAHTEJABHOCTh aKra coxpallenud. Kak OUEHHTh 3TH NapaMeTph #
cBsI3aThb HX C pasMepaMH Tela M MaclITaGHuIM NpeofpasoBaHueM?

[To-BHAMMOMY, MaKCHMYM CHJIBI K Hanps:KeHHUs, KOTOpoe Mo-
¥eT passHBaTh mobad MbIlILA, ONpejlensieTcs BHYTPeHHeHd CTPyKTy-
poll MblUIeUHBIX BoJoKoH (uaaveurton). Maxcumaabrasa cuia co-
cTapaseT npuMepHo 3—4 KI/cM? NONepeyHOro CEUEHHS  MLIlIUH
(300—400 kH/M2), Dr1a cuna He 32BHCUT OT PasMepoB Tejna H Ol4-
HaxoBa AJS MBIUL MBIIM # cioHa. [IpuuuHol Takoro eimHoobpa-
3HA ABAAETCA TO, UTO PA3Mepsl TOHKHX H TOJCTHX (HIAMEHTOB, 2
TaKye YHCIO MOCTHKOB MeXAY HKHMH OJHHaKOBbl. (PaKTHUYECKH
CTpOeHHe MBIIUN MBIIY H cjOHa CTOJb CXOAHO, UTO MOJ MHKPOCKO-
TIOM HX TPYAHO HAeHTH(QUUIHDPOBATh; PasfHduie 3aKIOUaeTCA JHUL B
TGM, YTG Y MeJKHX KHBOTHHX B MBIIeUHBX KJIETKaX COZEPIKHUTCH
3HAYUTENbHO §0sblle MHTOXOHAPHI, 1o efnHoclpa3ne B BelHYHNE
MaxKcHMadbHOH CHAB OOHADPYKHBAETCH HE TOJLKO ¥ BHCLIHX [03-
BOHOUHEIX, HO TaKie U ¥ MHOTMX APYTHX JKHBOTHHIX, B TOM YHCHE
H V¥ HEKOTOPHX 0ecno3BOHOUYHEIX.

CreneHb COKpanleHHs CKeJeTHON MHIIIB [MO3BOHOUHBIX TaKiKe
He 3aBHCHT OT pasMepoB Tesa. MakcHManpHoe OTHOCHTENbHOE CO-
KpalleHHe, A pacTHdaxeHne, NO-BHIMMOMY, AOBOJbHO MNOCTOSAHHO H
cocragaser npumepHo 0,3, F3 sroro Mbl MoKeM 3aKAIOUHUTh, YTO
MakcuManbHas pabora (cuna){paccrosHue), MpOH3BEReHHad Np4
OLHOM COKPAIleHMH B NepecueTe HA COHHHLY OfbeMa MEIHILE, TaK-
JKe HeMaMeHHa M He3aBHMCHMA OT pasMepoB, Jro obobiieHue, cle-
nannoe Xuaaom (Hill, 1850), 6ei10 noATBep:Aedo Oojee NO3AHH-
MH JAHELIMH.

Bueon, yto MmakcumanbpHasg pafora, coBepliaeMasl NMpH OAHOM
COKPalleHdH, He 3aBUCHT OT PasMepoB, NQJAHOCTHIY COTNIACYETCH ¢
HalIMMH COBPEMEHHBIMK MpPeJCTAaBICHHIMK O CTPOEHHH CKeaeTHOf
Mplitbt, Uneao huNamMeHTOB, NPHXOAAIIAXCH HA eNMHHLY MA0lAAH
IIONepevyHOr0 CeYeHHs MBINIE, OIHHAKORO, T. €. MJIOTHOCTH ¢una-
MEHTOB MOCTOAHEA, JAnHEa capkoMepoB, AJHHA (pHIaMeHTOB — BCe
5TH BEJHUYHH OAYHAKOBH Y MEJKHX # KPYMHHIX NO3BOHOYHBIX. DTH
efyHooOpasHe TONIIHHEI (QHIAMEHTOB, HX JAHHH W TepexphIBaHHA
TOMCTEIX U TOHKHX (HAAMEHTOB OOBACHRIOT, MOYEMY OAHHAKOBEL
BEJHYHHEl HaNPfAXEHNA H BaTRKeHHa (XO0TH IPH 3TOM Mbl He MO-
eM OTBETHTb Ha BORpPOC, MOUEMY 3TH mapaMeTphl He 3aBHCAT OT
pasmepos),

Ecnu pafora, npousBefeHHas Npu OAHHOUMHOM COKpANIEHHH, —
BeMHYHHA NOCTOAHHASA, TO BHIXOAHAA MOLIHOCTE (pafoTa B eaMHHLY
BpeMeHH) BO BpeMA COKpammeHHs GyzeT npaMofl ¢yHkuueR ckopo-
CTH YKOPOYeHHd HJIY CKOPOCTH CO3ZaHHA HarsiKeHus, Jas norto-
PAWIIEXCA COKPAIIeHH, KOTOPHE MPOHCXOZAT NpH fere Uad node-
Te, CPeAHAs BHIXOAHAS MOUHOCTL MBIIIUM GyAeT NPAMO BpoNop-
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1IKOHAJBHA YacToTe ee cokpauwledus. Cpedyer, OZHAKG, OTMETHTS,
UTO OYeHb BEICOKHE YACTOTHl COKPALICHHT KPHJIOBHX MBIILL HEKOTO-
PEIX JeTAOIIHX HACEKOMHBIX He 03HAYANT ellie, yTo MNPH 3TOM pas-
BHBaeTcA HeOoORIUHO BHICOKHH YPOBEHb MOILHOCTH, NOCKONBKY 3TH
MHWIUE (#3-38 ocofeHBoOCTel ycTpoHCTBA JeTaTedbHOMO anmaparta)
COKpAaialoTCad Ha BeJAKUYHMHY He MHOTHM {oJee JBYX NpPOLEHTOB
¢BOGH AJHHHI.

IToaBOAS MTOT, MBl MOXKEM CKAa3&Tb, YTO CKEJETHEIE MBILIIE NO3-
BOHOYHBIX HMeIT eIHHOOOPA3HYI0 CTPYKTYPY H UTO MAKCHMAJLHEE
CHAB H YKODOUEGHHE He 3aBHCAT or Macmirafa. Bmecre ¢ teM cko-
POCTH COKpAlieHMs DPasNuyaloTcs BecbMa CHJABHO. Ecnu aas cpas-
HeHHSA B3ATb AHAJOTHYHBIE MBEINE, HAaODHMeD MBILILE, obecnedk-
BAIOIHe JIOKOMOIKIO, TO OKamXKeTCd, YTO BacTora HX CORpAIHeHHS
DABHOMEPHO YBENHUMBAETCA ¢ yMeHblieHneM pasmepoB tena. Cra-
N6 OHTb, BHX0AHZA MOLUIHOCTD 3@8BHCHT OT Pa3MepOB Teda, YBENU-
quBasgck NPH UX yMeHblleHHH. B crenyiomied raase mul Sonee moa-
poGHo o8cyAHM BOHPOC O COCTHOUIEHHH BBIXOLHOH MOLIHOCTH JROKQ+
MOTOPHEIX MEIIL # PasMeEpPOs Teqa,

13 Lmupat-Huepncewn



4. IlepeMelieHHe O 3eMJE:
Oer U IpbIXKKH

ber no zemae

Bcem H3BeCTHO, UTO Y MBIUH HOTH KOPOuE, 4eM y JOIUajiH, W AJH
TOTO, uTOOB HPech0JeTh OAHO H TO e paccTosHHe NO 3eMJle, ef
HaJO cAenaTh GOMbIUE LFAroBs, weM Jollagu. PacCMOTPHEM B KauecT-
Be N[epBOro HNPHUOMUKEHHS PAA TEOMETPHYECKH [OAOGHEIX MKUBOT-
#ex. Unucso maros (#2), KOTOpoe XKHBOTHOE AOMMKHO CAEAATD, YTOGH
MIOKPHTHh €IHHHLY PACCTOAHHS, COPaTHO NPONOPUHOHANBHO €ro JIH-
tieHHEIM pasMepaM HJH erc Macce B creleHH lfz. DTa 3aBUCHMOCTA
uMeeT caeAVIOIUA BHA:
Ly
H o ~—}—- fo ) MT 3 .

IIpeanono:keHne o reoMeTpHueckoM NOAOGUK He TaK YK H Hepe-
2J1BHO, KAK MOMHO GBIIO OBl GXMHAATH. AJleKcaHllep H ero KoJJerd
{Alexander, 197%a), H3yuaBllHe KOHEUHOCTH PASHBIX MXHBOTHHMX Of
3eMJepolikn o cioHa, OOHapyXKMAM, UTO CPelHss AJHHA KocTel
¥oHeuHooTed BAPBHPYET KaK macca Tea B ctenend (,35. ItH aBTO-
PBl uccaeAoBadH pAR H3 37 BHAOB MJIEKONHTAKINUX, BKIKOUAKMIKX
MOYTH Bech AMANA30H Da3MEPOB HAZEMHEIX MJekomHTaowmux, He-
CMOTpPS Ha TO 4TO CAMble MEJKHe H CaMeule KPYIHEIE MJIEKONHTAIO-
1{He CYIECTBEHHO PasdHuaioTcs MeXuy cobol no dGopMe H npongp-
HMAM Tenma, KOCTH WX KOHeUHOCTeH Mo AMHHE yAHBHTEABHO BAH3KO
OTBEUAIOT IeoMeTpHuecKoMy noaoluie. Urofw uMeno Mecto reome-
TpHwecKkoe MofofHe, JHHeHHble pasMepH 3-TOHHOTO KHBGTHOrO
po/uknsl B 100 pas npesennath COOTBETCTBYIOIME JUHelHsle pas-
Mephl 3-rpaMMOBOro MJekonutawllero. [Ipu nokazarede creneny
0,35 nunRelHele pasMepul 3-TOHHOTO JKHBOTHOIC O0XKa3LIBAKOTCA B
126 pas Oonblie, ueM y 3-rpaMMOBOTO MIEKONHTAIILEro.

PaccMoTpHM Teneph 9acTOTY ABHXKERHS HOT, KOTOPas 32BHCHT
ot ckopoctH Gera. IToka Mul He pacnontaraem cmocofom a priori
NpelCcKa3aTh CKOPOCTE, C KOTOpOH MOMKeT 6ekaTh MHBOTHOE, MH
MOMEM TONIbKO CKA34Th, UTO AJA ABYX MHBOTHBIX, Seryminx ¢ OnH-
HAKOBOH CKOPOCTBIO, YACTOTA Waros 6yaeT ofipaTHO MPONIOPIHOHAMb-
Ha JHHeAHRBIM DasMepaM HJAH MAacce Teqa B CTenekH fs.

MoxxHo, ofinako, clenaTs 0GOCHOBAHHEE [IPeACKa3aHHsA OTHOCH-
TeNbHO UeHH Oera. HackoMbKo HaM H3BECTHO, MBIIIGEL BCEX MJIEKO«
NHTAMHX PA3BHBAIOT OZHHAKOBYI0 MAKCAMAJABHYIO CHJY Ha €AKHHA
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Uy MICHaAH MOMepeyROro ceyeHud; 3Ta cHna pasHa 3—4 x[/fem?
JTa MakCHMaJbHAad CHJa He3aBHCHMA OT Pa3MepoB TeJla, NOCKONib-
KY CHIA cokpallleHHs ofecrneuuBaercs MOCTHKAMH MeXKAY TOHKHMH
H ToACTHME (HIaMeHTAMH. UHC/I0 MOCTHKOB onpefeafeTcd IJIHHON
capKkoMepa, KoTopad B MHIIIIAX MJAEKOMHTAIIAX MOCTOAHHA K He
3aBHCHT 0T pasMepoB Tena, EcAH COOTBETCTBYIOUIHE MBILIILL H30-
MeTPUYHBI, TO IMONAAb [ONEPEYHOro cCeyeHHs NpOomoplHoHaabHa {2,
a aauHa — [, B Macca MBIHUK OCTAeTCd NPONCPIHOHAMBHON Macce
Tena, !

CylnecTByeT MHOTO yKasaHuil Ha To, yro ofllas Macca MBILIX
MJIEKOIHTAIOIMMX He H3MeHAETCH CKOJIbKO-HHOYIb 3aKOHOMEpHO ¢
pasMepamu Tena. ¥ MHOTHX MJEKOMHTAIIIHX MBIWIL COCTARIZIOT
a0 40% ofmweft Macce Tena, HO TPYAHO OIEHHTb, PealbHH JH CY-
LecTBERHbIe OTKJOHEHUA OT 3Tok cpenHeli HAHM CHH 3ABHCHT OT CHO-
cofia onpeneNeHHa Macchl MBILIL, OT TOTO, CHOABKO JKHpa ¥ ZaHHO-
ro XHBOTHOIC, HaCKOABKO MPABKALHO TNPOBOAMJIH TPemApPOBKY i
T. 4. Hanbosnee uernrle gawgbe npHBeseHsl B pabote Anexcanjepa
# np. (Alexander et al., 1981), xorophle ompegeNHIH Pa3Mepbd
[JIABHEIX MEINI HOT MJEKOMHTAIMIHX B PAAYy OT 3eMiaepofikd Ao
cnoHa, XoTa y OAHKX JKMBOTHBIX HEKOTOPHE TPYNNBH MBI G0Jb-
e, 4yeM y ApyrHx, ofmas macca MBI, KaK NPaBUIG, IPOROPLIHC-
BanpHa M;19,

Mbl 3HaeM, uTo GOJBIIHHCTBO MEIIUL [MO3BOHOUHLIX NMPH COKpa-
HIEHHH YKOPAYUBAKTCH HA OAHY K Ty XKe AOJII0 CBO&H OJIHHH B [10-
koe. Tlockonbky paboTa, BHIOJHAeMas NpH OJHHOUHOM CoOKpalle-
HHM, €CTh MPOH3BEJEHHE CHJBI HAa PacCTOAHHE, Ha KOTOpOM JefcT-
ByeT »Ta cHfa, pafora, NPOH3BOAHMAS NPH OJHOM COKpaLIeHHN,
IPOTOPUHOHAMKBHA Macce MEILIE, a TAK KaX Magca ML Npomop-
HHCOHAJbLHa MAacce Tea, TO NPoH3BeleHHAA Npu OfHoM llare pabo-
Ta TaxkXke OYJeT nPONOPLHONAJABHA Macce Teqa.

Bosspamaschk x Hallefi MOZeNE H3OMETPHYECKHX FKUBOTHHIX, MEF
BHAHM, yTO pafoTa, MPOHU3IBOAMMAS 33 OMMH IIar, AOMNKHA OHITH
nponopuHOHAaNAbHA Macce Tena B creneHu 1,0. ITockonsky uncno
WATOB HA eRMHAUY paccToAHHA o0paTHO ApPONOPHECOHAABLHO M /3,
pabora npu Gere Ha eQHHHLY PACCTOAHHA, CKaXKeM Ha 1 KM, AOAXK-
Ha ORITE:

padoTta Ha 1 &M~ M5 M 13 = M 087,
Urofe CpaBHHTL MENKHX H KPYMHBIX JKHBOTHBIX, PACCMOTPHM
pafoTy, MPOH3BOAMMYIO NPH Gere M NPHXOAALLYIOCT Ha 1 KI Macchr

Teaa H HA eIHHHUY PAacCTORHHA, 3TO0 MOXKHO MOAY4YHTE NMYTEM A&~
JIeHHA MPpeOBAYULETO BEIDAIKCHHA HA Maccy Tenaa:

pafota Ha | Kr Ha 1 xwm -~ M 087. M 00 = M -0

HOHYHEHHOE BEHIpAaXEHHEe O03Ha4aeT, 4YTO paﬁm‘a, HEOﬁXOﬂHMaB
Ad nepemelueH s 1 KT Macchl MKUBOTHOTO HA AaHHOE pacCcTOAHHE,

13*
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yMeHbIIASTCA ¢ YB&JIHUSHHEM DAa3MeDOR Teja. JTO NPAMOe CJIeAcT-
BHE TOF0 (pakTa, 4TO MENKOMY KHBOTHOMY HYJXKHO ciedaTh Oofblie
IEATOR, YeM KPYIHOMY, UTOOR MOKPHIThE TC 3Ke PAaCCTOSHHE HO 3eM-
Je, a waxasii war TpebyeT 3aTpaThl 3HEPTHil, NPAMO NPOTOPUHO-
HanbHOH Macce Teda.

K TakoMy pesyspTaTy OPHBOAHT DACCMOTpeHMe Haubodee IIpo-
cTolt TeopeThueckoli Mogenu. IIpHcTynuB K u3yyeHnuio fera XHROT-
HEIX, MBI 0GHApy:KMM, UTO HallH YNpOLIEHHHE PAacCyXXIeHHs Hopa-
3HTEABLHO XOPOIIO COOTBETCTBYIOT AellCTBHTEABHOMY MOJIOMKEHHIO
Bened.

DuepreTHueckada uena fera

Mpl TOABKO YTO Y3HAJH, YTO KPYIHBIE FHBOTHBIE, TMOCKOJbKY OHH
JendloT MeHblle IIATOB, 3aTPAYHBAIOT HA HepeMmelileHHe eIHMHIH
Maccel Tena Ha eAMHHLY PacCTOSIHAA MeHbiUe 3Hepruu. PaccMorpum,
HampHMEp, yBeJHieHHe pacXofga JHePrHH [pH NepeiBHIKEHHH TO
aemae. Taftncp w ap. (Taylor et al, 1970) npoananuzuposanan 3a-
TPATH PHEPrUH OPH Here MJEKOOUTAIOIHX pas3JHYHBIX PA3ZMEPOB.
Ha puc. 14,1 upuBefeHB AaHHBIE MO HEKOTOPHIM MJEKOMHTAIILHM,
OeramuM ¢ pasneiMu ckopocTaMiu, [loTpebienne gucnopopa uaH
3aTpara 3SHEPrHH YBeNHUHBAETCA NPH YBeJHYEHHH CKopoctH Oera.
370ro, KOHeUHO, MOXKHO OblNO OMHRATh, HeoxUOaHHBIM 0KA33710ChH
TO, YTO 3aTPaThl IHEPruy APH YBEJHYEHHH CKOPOCTH Oera JHHeRHO
YBeJIHYHBAJNCH CO CKOPOCThEy Oera. COBepIUIEHHO OUEBHAHO, YTO
5TO O4eHb YACOHO AJs CPABHEHHS PA3HEX XKHBOTHHIX,

Hs puc. 14.1 scuo, uto 3aTpatsl 3Heprud (Ha eJHHULY Macchl
TeJa) BO3PACTAKT APH YBEJIHUCHHH CKOPOCTH Y MENKUX KHBOTHBIX
ropasfo Ovictpee (Gosee KPyTOH HAKNOH JHHHM PErpeccHu).

Haxmaonul nuHnii perpeccHd yKashiBalOT HA YBIJAKUYEHHE 3aTpat
9HeprHH ¢ yBeJHUYEHHeM CKopocTH Gera. PakTHUECKM HAKJIQOH KpPH-
BRIX ZAaeT 3HepreTHUeCKYID NeHy 0era, HAM, TOYHee, 3aTpaThl 2HEp-
THH Ha mepeMelieHHe eIHHHLAI Macchl Te/la Ha €AMHHILY PacCTOSHHS,
Hcnoabsys efAMHHUBl, Kak Ha rpaduke {puc. i4.1), moayuum pas-
MepPHOCTh HAaKJIOHA JUHHH PErPeCCHHU:

Kr-l.gq-1
% =%=.ﬂ O,, 'kr-i.xm2,

Taxum obpasoM, HAKJOHE JHHHH Ha PHCYHKe (HaKTHUECKH O3Ha-
YyaloT YHCAO JHTPOB KHCHOPOAA, HCHOJAB3OBAHHOIO HJIS Nepemenie-
HHA ] KI MacCH Tenla HA paccTosdne 1 kM, MHeiMHE crnosamy, nagmo-
Hbl KPHBHIX JA10T BLIpAXKEHHYIO Uepes BEC M paccTOAHUE LeHy Oera.

370 aHAJOTMYHO ONpEAeSeHHI0 KOJHYeCTBa TOpPIOYEro, KOTOpoe
UCIIONB3YeT JKHIANK JANA NepeMelmiesHs Ha | KM B TNEepecueTs Ha
eEHHYLY ero Macchl. [loesn TpaTur Gojblie roplouero, 4eM aBTOMO-
6unL, ORHAKO OTHOCHTEABHO cBoeli Macchl — HaMHOTO MeHblle, BLITh
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Puc., 14,1, Ypeauuenue norpedneHHs KHCAOPoAa ¢ YBeJAHUeHUeM CKOpocTH Oera.
LA ®aXA0ro BUAA NPHPOCT HMEeT JMHeHHE X4DAKTEp, HO ¥ MEJKHX SKHBOTHRIX
norpedneHle KHGIOpoAa pacrer Gofiee KpyTo, deM y Kpynuux. (Hs Taylor et al,
1970.)

GonpuuM Gojee SKOHOMHUHO, ¥ 3TC B PaBHOH CTeleHH NPHMEHHMO
K EHBOTHBIM.

TlockoAbky ueHa Gera, BHIPaXKeHHAs B KOJHYECTBE KHCAOPOAA
Ha 1 kr 1 1 kM (BakJOH perpeccHH) AAf KaXAOTQ XHBOTHOTO He
3aBHCHT OT CKODOCTH, ¢ KOTOpOH OHO OeXHT, B nreasax yiao6eTea
CKOPOCTH K&K MepeMeHHAaf OBJa HCKJAIOYEHa W3 PACYETOR LEHH
Gera. IlosToMy MH MOXKeM CDaBHHBATL LieHY 6era y pPasHHX XKHBOT-
HHIX, XOTA OHH IePEABHraloTCs ¢ PA3HHIMM cKOpocTamH. Kaxmomy
JKUBOTHOMY Mbl MOMeEM JaTh BO3MOXKHOCTE 0OeXaTe ¢ TOH CKo-
POCTBIO, KOTOpas AJA HErO €CTECTBEHHA, H MH MOXEM CpPaBHHBaTb
mMexkay cobofl MHBOTHHIX, AaMKe €C/IM AHANa30HBl CKOPOCTedl, ¢ KO-
TOPLIMH OHH OeraioT, He NepeKpHEBaIoTes,

Kak cBssata ueHa Gera ¢ pasmepamu Teaa? Ha puc. 14.2 npu-
Be/leHBl AaHHBle H3 nepBoit nyfauxkaunu Taitaopa u ap. (Taylor et
al., 1970). 3T1oT rpadiHK ellle pa3 NOKA3HBAET, YTO LUEHA mepeMente-
HAsl ] Kr MaccHl T€/d HA AaHHOe PACCTOAHHE Y KDYIHHIX MHBOTHBLIX
HH:Ke, 4eM y Meakux. Jluuusa perpeccud Ha puc. 14.2 mMeer nak-
god —0,40 ¥ nocTpoeHa HA OCHOBe IJAHEHX, 3aHMCTBOBaHHMX H3
JUTEPATYPH AAA LIECTH MEJKHX H CPeAHEr0 pasMepa XUBOTHBIX H
A0S OIHOrO KPYNHOrO BHAA (JIGUIAAK),
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Bec Tens

Puc. 142, Llena Gera, BHPAKEHHAA B KOAHYECTBE KHUIAOPOAA, HEOOXOAHMOM IS
nepeMelIeHdA | KM Macchl TeAa HA | KM. DTH pacxolsl SaKOHOMePHO CHHMKAIOTCR
C yBesuYeHueM pasMepos Tenma. Jandwle no uwenoseky (Ger Ha JBYX KOHEYHOCTAX):
pacnoaaraTea pollle AHKEEH, Ha KDTOpDﬁ NpelcTaBnesl MACKONHTANONL e, nepe-
ApHramlIHecs Ha veteipex Koneuwnocrax, (Ma Taylor et al, 1970)

Takinop oTMeTHs, 9TO NaHHBIE A CHOPTCMEHOB-OEI'yHOB He No-
HafalT HA JHHHK0 DETrPeccHH, INOCTPOSHHYX [/ YeTBEPOHOTHX
maekomuTalomux. Ero 3aunTepecosasa BONPOC: BeelAa Jd HeHa fera
Ha JABYX HOrax oT/H4aeTcsi OT ue#nl fera Ha ueTwipex? DTuM Bo-
npocoM sannManuch Penak u ap. (Fedak et al., 1974), usyuupiume
CeMb PasHEX BHAOB Nruu. OHH NOJYYHNIH AeficTBHTENBHO OT/IHAAI0-
HMLyOCS JIHHHIO PerpeccHH ¢ HakiaoHoM —-0,20; nanHBe No yeloBeky
KAaK pas Jerdau Ha 3Ty JHHHIO.

B cBow owepeib BO3HHKAET elle BONPOC: CYIECTBYeT Ju dyHAa-
MeHTa/JbHOE PasiHuHe BO BJIUAHHAX Pa3MepPoB Tesna NMPH ABYHOFOMH
1 YeTBEPOHOrof JMOKOMOUMH. JKUBOTHBIE HEMHOTHX BHJOB, I0-BHIH-
MOMY, ¢ PaBHOH JerkocTblo ABHTAlOTCS 0fouMH cnocofamu. Taitnop
# Poywrpu (Taylor, Rowntree, 1973) o6yuann wumnanze {(Pan
troglodytes) n xanyununos {Cebus capucinus) Gemxartb Ha Tpenba-
He Jub0 Ha ABYX, AHOO Ha YeTHPEX KOHEUHOCTAX. ¥ KHBOTHHX 00o0-
HX BHAOB PACXCJ SHePruu npu Sere O OJHHAKOBHIM He3aBHCHMO
OT TOrG, Ha CKOJBKHX KOHEUHOCTSX OHH Oealu: Ha JNBYX WJIH Ha
yeTHIpeX. ITO, OAHAKO, He NOJHOCTLIO CTBEUAET HA BOMPOC, MOCKOJb-
Ky 00a BHNA HMEIOT cpejliie PasMephl, a pahee GbIIO MOKA3aHO, UTO
3HAYHTENbHBIE Pa3HyHsl OGHADYIKHBAIOTCSA TOJABKO MPH CPABHEHHH
JKHBOTHHIX OYEHb MEJNKHX H OYeHb KDYMHEIX PA3MEpPOB.

[TepBonavaneune nabaionenus @epaxa u ap. (Fedak et al,
1974) Owman cpaenaubnl Ha HeGoJBLIOM yY¥clde BHAGB, a4 B OoJee
nosiuBx ofsopax ITanaguno u Kuwra (Paladino, King, 1979) u
Dezaka n 3eepmana (Fedak, Seeherman, 1979), oxBaTHBaXOIKX
Gonpliee YHCAO BHAOB, He GHLIO NPOAEMOHCTPHPOBAHCG AOCTOBEPHLIX
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pa3nuuMil MeXJy NTHEAMH H MJACKONHTAOIHMH, T. €. MEXAY nepe-
MellleEHeM Ha ABYX H Ha YeTHIpeX HoraX. JToT Pe3yJ/bTart faeT He-
KOTOpCoe UYBCTBG YIOBJETBOPEHHS, MOCKOJbKY OH, NO-BHAHMOMY,
NOATBEPMAAET, YTO MUBOTHHEe (YHKLUHOHUDYIOT HAaCKOABKC BO3-
MOKHO BCErAa 3KOHOMHYHOD, GeraloT MM OHH Ha ABYX WJIH HA UeTH-
pex Horax, CTAHOBHUTCA Bce GoJee OYeBHAHBIM, YTO NOKA3aTeNH CTe-
MEeHH, BHIYHCJNEHHEIE MO CAMBIM CTapblM AaHHBIM, Oa3HpoOBANHChL HA
MaJoM yHcJde BHIOB JXKMBOTHEIX M YTO KOUAAa B AHaJAH3I BKAKYAOT
AQCTATOMHOS YHCAO BHAOB, NOKA3aTeNb CTEneHH oKasnpaeTcs 6JH3-
kM Kk —0,33 kax Ang ATHL, TAK B AAA MJIEKONHTAIOIUX
(raGn, 14.1).

‘TaGnuna 14.1. ¥papHesua a8 Uewn Oera Kak yHKUMH pasmepoe Tena (M., r),
TOJYYEHHLE PA3HEIMH HCCAEAOBATENAME. CPeiHAR BeNHUHHA TOKA3ATENA CTENERU
TIpH BEeAHYIIHE MACCH Tena IR BceX ypaBHeuHil papna —0,32

y YpaBuelHe AnR Henb, Mueua K
HCJO BHEOB MA Opr—1-KM—" T~ Kr, HeToudNK AAHHKX
T Okt

7 (MaAeKoUHTaOLIHE) Lena==8,46 M,—0.40 0,53 [Taylor et al, (1970)
8 {npecvuxkawwyeca} |llema==5,9 M,—033 0,60 |Bakker, 1972

7 (BTROH} Llega=245 M, —0.20 0,62 |Fedak et al., 1974

22 {mnexonurawnmue) illena=16,35 M,~03 0,61 Cohen et al, 1979

52  (maexonuramowde, |llena=5,01 M,—932 0,55 | Paladino, King, 1979
MITHUbE, MPECMbIKAI0-

wHecs )

69 (nTHus, maekonu-|Iesa=3,80 M,-%28 0,56 | Fedak, Seeherman,
TAIOUIE, APecMBIRAI0- 1979

TAECH)

72 (Mmnexomarawurie, | [lena—==8,61 M,—0.352 0,76 | Jensen, Holm-Jensen,
TTHUH, npecMHKaK- 1980

UIHecs, MYPABbH)

62  (MmnexonuTamowre,|Llena=4,73 M,~0.318 0,53 | Taylor et al, 1982
TNTULE)

¥ npecupkawomuxces meTabonsM nokos 8 10 pas muxe, yem
¥ MJIEKONHTAIONIHX H OTHL TeX Xe paamepos, [103TOMYy MOXKeT mo-
Ka3aThC yAHBHTENbHBIM, 9TO POCT LieHbl Oera y smepun taxofi xe,
KaK y NTHIL M MJekonutalowux, Baxkkep (Bakker, 1972) oGuapy-
xun, uto ueHa Gera {Ma Op-r~1-xM~1) y HeckoJbKMX BHAOCB fIE-
puu ¢ pasmepamy teqa oT 14 no 1200 r cEmxKaeTca Kak macca Tesa
{M=, r) B crenenn 0,33. YpasHeHue perpeccHr A STMX AAHHBIX
HMeeT BUA

Llena = 5,9M, 033,

AT0 ypaBHeHHEe HEOTJIHYHMO OT 60/ee NMOSAHHX, B KOTOPHX GHJIO
HCMOAB30BAHO (oJblliee YHCAD MJEKONHTAOIIMX H NTHI, H OHO Of-
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paBJiBiBAaeT BKJIOUEHHe NpecMBIKAIOIIHXcS B HEKOTOpBIe HCCAEioBa-
HHA, mepeuncieHdpie B Taba. 14.1. HauGonee uHTepecHEle BEIBOAEY
3aKNIOUAIOTCA B cledypolieM: 1} pocr uewH fera y silepuil Takoi
JK€, KAaK Y MJEKONHTAIOLUX TeX e PasMepoB, XOTA MeTadoa3M no-
KOSl y SILIEPHI 3HAYHTEeNbLHO HHXKe H Oonee uaMeHuus; 2) uena fera
y sMepHll CHHXKAETCA ¢ YBeJHUeHHEM MaccH Tefa (oKazaTein
cremegd —0,33, T. . Tak e, Kak y OTHIU W MJEKONHTAIOUIHX).

Ecan BrJAOYHTH B pacueTHl AAHHHE [0 MyPaBbaM Maccell or 3
go 36 mr, To noayuedHoe ofliee ypaBHeHHe Oyner moAofHo ypas-
HeHHIO AAd nTHl M Maercnutalomux (Jensen, Holm-Jensen, 1980).
ITpocToe Au 210 coBmafleHHe, UTO MYPaBbH MONARAlOT HA OPOAOJ-
JKeHHe JHHHH DerpeccHH AJS TNO3BOHOYHEIX, HJIH 3TO OTDaXEHHE
KaKoro-to (pyHJAaMeHTAaABHOCO NpPHHUHNA? ME 5Toro He 3HaeM,

Bosnugaer ellle 0QHH BAaXKHBIH BOMPOC: ABASARTCA AH CAyuailHBIM
COBNAJEHHEM TO, YTOSMIHPHUSCKH MONYUEHHKE NOKazaTelth CTere-
HH pabeH —0,33, HAH 3TO CAYKHUT OOATBEDIKASHHEM BHIle H3J0MeH-
HBEIX YOPOWIEHHBIX paccykAeHHH o Macwitabumx sddexrax? Bo
BCAKOM CJYyuae >KHBOTHBIE He H30METPHUHB!, OHH o0AaJdl0T CAMBIMH
pasHeIMM paamepaMH u nponopuusamu, Hegortopeie cyllecrsento
OTJIHYAKTCHE OT OOEro NMAaHa& CTPOSHHS, OAHAKO ecliH MH Oylem
paccMaTpuBaTh BO3MOMXHO Gojee LIHDOKHH DAX MHBOTHHIX, TO OKa-
3EIBAETCH, 4TC CXOACTBA B JOKOMOUMHM NOATBEPHIAAIOTCA HOPa3sH-
TeNbHOH CTaOHABHOCTBED €€ 3HEePreTHUeCKOH LEeHE,

Ecnu paceMaTpuBaTe BCe 3TO ¢ APYroi TOUKH 3PeHHS — ¢ T03H-
MH 3BOJIGUHOHHOTC 3HAURHHS, — TO PE3yNbTaT IpeicraBadercd Ho-
nee 000CHOBAHHEIM, BepoATHO, 3KOHOMHSL HMEIOLLErocsa TOPHYero —
370 NPeHMYINecTBO, U HaM cJeAyeT QMHAATE, 4TO MHUBOTHHE jgeHcT-
BYIOT, HaCKOJIbKG 3T0 BO3MOMKHO, SKOHOMuuHC. M Ha MeakuX, u Ha
KPYNHHX XKHBOTHHIX HaKNaAHBAaWTCA OAHHAKOBEIE OTPAHUUEHHH,
KOTOpElE IpecAoners Heabsfd. CoxpalleHHe MHIIN MaKCHMATbHO
5KOHOMHYHO, & Nepe/BHXKEHHe KaMIOr0 MKHBEOTHOTO 3KOHOMHYHO
HACTOJIBKO, HACKGJBKO 3TO MO3BOJAIT pasMepwl erc Tena. Hebomwe-
WOMY KHBOTHOMY HaJ0 Cieadarh Gonplide HIAros, YToGH Mpeoioneth
JlaHHOoe pPAcCTOAHHE, H 3Tc 0O6XOAHTCH eMy JOopoxke. Ecian ME OTHe-
ceM LeHY JOKOMOUYH K OZHOMY WIAary (WiH K moGoMy JAHHEHHOMY
pasmepy), To o0HAapyXHM, uT¢ KHBOTHHI®, H MeJdKHe, H KDYHHEHE,
OAHHAKOBO SKOHOMHYHSL,

Kax GeicTpo GeraloT XHUBOTHLIE

Ham noka HenownsaTHa CBA3b MeXIy pasMepaMH XHUBOTHOTO U TEM,
Kak OBICTPO OHO MoXeT GeraTh. Bo-nepsblX, ;KHBOTHBIE OUEHB pas-
JUYHLI, @ HEKOTOPHIE U3 HauGosJee H3YYEHHHIX, HANIPUMEP JOMANH R
cobaKy, B TeyeHHe ThicAyedeTHH oTOupanuch Ha BHCOKYH CKOPOCTh
H BBIHOCAHBOCTb. KpoMe TOrD, TPYAHO YCTAHOBHTH MAKCHMAJBHYIO
CKODOCTB AJSi LAHHOTC XUBOTHOTO, MOCKOABKY €CJH ME HE MOMKEM
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3acTaBuTe ero OexkarTh OmICTpee, TO eHle HeU3BeCTHO, NOYEMY — TO
JAH OT TOTQ, WTO OHO He MOXKET, TO JIH He XoueT 6exaTb GhICTpee.
Bropo#l oTEpHITHH BONPOC: YTO MOAPA3YMEBAIQT NOA MAaKCHMAaJdnHOR
ckopocteio? CnpuHTepckas JH 3TO CKOPOCTb, KoTopas ofecreuupa-
ercs B Oonbuioil cremenH anaspolGHEIM 0OMeHOM, HJIH 3TO MaKCH-
ManpHad [JIHTENLHO MNOAAEPIKHBAEMAas CKOpPOCTh, ofecleuuBaeMast
aspofunim obMenoM? M Kak goAro oHa MOMeT NMOANepKUBATHCA?

Mur yae 3HaeM, uTo Mexay MeTaGoAHYECKOH MOIIHOCTBIO (IiO-
TpeG/aeHHeM KHCNOPOAA) H CKOPOCTHI Gera XXHBOTHOrO CyHIECTBYET
JguHellHas 3aBucHMocTb. Kak ¥ paHblie, MBEl PaccMOTPHM TOJABKO
npupocT MeTalOaHYECKO MOIHOCTH, BHI3BAHHLIH GEroM, NOCKOMbKY
npu Gere ¢ GoapWofl ckOpocTaiy MeTafonHueckas MOLIHOCTL MOKOA
TaK OTHOCHTEJBEO Masa, UTO €10 MOMKHO IpeHelpeyb.

Moxro paceMaTpuBaTh U OGpaTHYIO 3aBHCHMOCTb. Bmecto Toro
y1o6El TOBOPHTE O NHHeHHOM yBeNHUeHUH MerTalonuueckoit MOMHO-
CTH CO CKOPOCTbIO (era, MEl MOXK€M TOBODHTb O JUHeHHOM yBeaHue-
HHH CKOpoCTH Oera ¢ yBesHueHHeM HocTymHoft MomHocTi meralo-
JIH3MA.

B npenmaymem pasgene Mb BHAEAH, uTO UeHa Gera Ha ejlHHH-
Uy Macchl TeJa CHHIKAETCS C yBeJHUeHHEM PasMepPOB Tena, NpHueM
noKasaTesb CTENeHM NPH BeJHuHHE MAacch paseH npumephHo 0,33,
Ecnn xe M Bo3bMeM neny Gera Ha JaHHOE DACCTOAHHE B Nepecue-
Te Ha BCe KUBOTHOE, TO MPH YBeAHMEHHH DasMepoB Tena leHa §y-
JAeT pacTH NPONOPUHOHANBHO Macce Tena B crenewd 0,67 (oOe uac-
TH ypaBHeHHA yMHOKaloTca Ha M%), 310 noxasano Ha puc, 14.3,
rie npusefeHbl TakXe NWHNUA ¢ HakaoHamu 0,75 » 0,85.

Mbl BHAeNH, UTO y MJAEKONHTAIIKX MOLLHOCTH MeTaboJH3Ma
TMOKOA pacTeT NPH YBeIHUYEHHH DAa3MepOB TesJa NPONOPUHOHANBHO
macce Tena B crenedu 0,75. MHOrokpaTHO BHICKA3HIBAJAOCH NPEATO-
Jioxenue, x0T H cnabo o6ocHOBaHHOe, YTO MaKcHMAaJabHaa Merado-
JuyecKad MOMHOCTb AOJMIKHA ApHMepHO B 10 pa3 npeBHIIIAThL Ypo-
BeHbL nokosd. Ecnu 6bl 1o GO Tak, TO pacAonaraeMas MaKcH-
MaJbHaA MOWIHoCTh (Nokasateds creneHn 0,75) pocna 6u GwuicTpes,
ueM MOUIHOCTB, NoTpeGHas Ans Gera (mokasatens cremedu 0,67),
Ecnu 6bm1 MakcuManbhas ckopoceTh Gera  Omna npoctoit dyHKuMeH
pacrnonaraemMofl MOWLHOCTH (UTQ He TAK), TO CKOPOCTh §era MOMKHA
bl pacTH ¢ H3MeHeHMEM pa3MepOB Tera B COOTBETCTBHE ¢ pas-
HocTeiO Mexxay (0,75 w 0,67, T. e, NpomopuroHanbHO pa3mepaMm Tera
B crenenn 0,08.

Korja peur 3aX0IHT O MAaKCHMMasAbHOH MONIHOCTH, UMK MAKCH-
Ma/nbHOH CKOPOCTH MOTPRGJIERHS] KMCJOPOAA, Y MJEKONHTAIMIKX,
TO OKa3BBAELTCA, YTO HAHHHX MO 3TOMY BONPOCY 3HATHTEAbHO 60ab-
e, yeM 10 BeJMHYHMHAM MAKCHMAJBHBIX CKOPOCTEH.

Taitnop u ap. (Taylor et al, 1981) onpefennau MakcHMaRbEYIO
CKOpOCTs noTpebiaeHus KHCAOpoAa v 22 BHAOB AMKUX K HOMAILIHUX
ZKHBOTHHIX M MOKA3aJH, YTO MakCHMaabHOe NoTpebaeHne KHCaopoaa
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Haknan 0,85

Hawknan 0,765

Hakrow 0,67

Norapyifin 3HEprETHYECKOW LEHEI

Morapuds pasmepos Tena

Pue. 14.3. Cpasreline HAKNOHOB ARHRIT perpeccui {Ge3 paceMoTpesus abCoMOTHHX
BeAHYHH) Aad Lennt Gera (Rakion=0,67}, noTpefueHHA KMGAOpOda B COCTOSHAH'
nokof (RakaoH=0,75) B MaKcHManbHorTe nMoTpebiedns kHeaopoda (kakaoH=0285),

BO3pacTaeT Kak Macca Tena B crenedd 0,81, Tlpu Bkawuenun mo-
YepnNHYTHIX H3 JNHTepaTyPH AaHHEIX elle no 23 sHiaM, 4to Zano
CYMMapHO 55 BAJOB IHKHX H AOMALIHKEX KHBOTHBIX, HAKJOH JHHHH
perpeccus ctan paped 0,85. 3To, NO-BHIHMOMY, 03HAUAET, YTO MAK-
CHMaJIbHAd MOIIHOCTh DACTET € YBEJHUYEHHEM DPa3zMepoB Tena Guict-
pee, yem noTpebsienHe KHcJopoda B mokoe. [IpuMem aas pacnosa-
raeMmoll aspobHoil MomHOCTH caMyw Coasliyw uugpy, pasaywo 0,85.
Panee Mu rOBODHJH, uT0 LeHa Gera MOJKH& BO3PACTAThL ¢ MOKa3a-
reneM 0,67. CnemosatesbHO, pacmosiaraeMas MOIIHOCTE YBEJAHUHBE-
eTcs OnicTpee, deM ueHa Oera, npHueM PasHOCTh MeXJAy IOKasaTe-
JASAMH cTeneHu cocrasaser 0,18, Iast nosHoro pasMepHoro psijia Ha-
3C¢MHBEIX MJEKONMHTAIOUIHX OT HECKONBKHX T'PAMMOB A0 HECKONBKAX
ToHH 5TQ AaeT l0-kpaTHoe yBenqHUeHHe MOINHOCTH {10 OTHOUIEHHIO K
uene Gera, H3 Yerc clAelyeT, UTO CaMa CKOPOCTL (era Tak:Ke MOXET
pasanuathes B 10 pas,

Temeps MB MOXeM CONOCTRBHTH STH YACTHYHO TeOPETHYECKHE
paccyxpenus ¢ HabmonennaMu Ilemnnkynxa (Pennycuick, 1975) na
paje BOCTOUHOZ(BPHKAHCKHX MKABOTHBIX, PARMHYAIOIINXCS MO pasMe-
paM Gonee wem B 200 pas, ot 15 po 3000 xr, [Tenmukyuk oGuapy-
KHJ, 4TO 4acToTa WIAros y 9THX JKUBOTHHIX YMEHBLUAETCS ¢ YBEnH-
YeHdAeM [A3MEpOB TeJa, T. €. KPYIOHEIE JKHBOTHHE [IepeABHraioT Ho-
TH MejUicHHee, yeM Mesnwkue. HanGoaee HHTePECHRIM OKa3aloch TO,
YTO HAKJIOHL! JIHHHH PerpeccHy JJs cpedHell yacTOTH IMaror GBI
ONMHAKOBEIMH A71s XOALOH, PBICH H rajdona. s NOXOIKH Kamlo-
r0 THNa 4acToTa IIATOB 3aBHCENA OT JHHEHHLIX Pa3MepoB (BHCOTH
HKHBOTHOTO B XOJIKe), H HAKJAOH NMPAMOR AJAR KAaXAOMO THIA To-
Xoaxkd npH 95%-Hom ypopHe sHauuMocTH O6mii —0,50. ITockoabky
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AnMHA Wwara (Takxke JUHEHHOro MoxasaTe/s) TOXe NPOAOPLUHOHAND-
Ha macce Tesa B crenedp 0,33, vacToTa WaroB NPONGPUHCHANBHA
M =07 (M,~0.51/3)  CropocTs (T. € ANHHA IUara’<42cToTa LMAroB)
6yneT nmpomopuroHanbHa Macce Tena B crenexn 0,17:

Cxopoetb = Jlnpna wara X HactoTa wiaros ~ M 098 x A 7017 ~. M 017,

Bce 5T0 OTHOCHNOCE K KHBOTHBIM, KOTOPHIE TepeMmeillaloTcs B
TIPHPOLHBIX YCMOBHAX €O CBOEH eCTECTBEHHOH CKOPOCTBIO, M COBEp-
IedHo OYEBKHAHO, yre OoMlee KPYNHBIE MKHBOTHHe MNepPeMellanTcA
GuicTpee, ueM Meakue. [Ipu 3ToM BO3MOXKHO, YTO MaxcuMaJjbHas
CnpuHTEPCKAs CKOPOCThH CBA3aHa ¢ pasMepaMy Tena JApYyrod 3aBH-
CHMOCTBIC, HC MBI He pachojaraeM JaHHBIMH NO 3TOMY BORpOCY.
QOueBuaHO, 0AHAKO, YyTO noaoxenne Xuana (Hill, 1950) o Tom, uTo
Yy BCeX MHUBOTHBIX AOJKHE OBITH OAMHAKOBAR MaKCHMaJbHas CKO-
pOCTB, COBEpIIEHHO HenpapaonofodHo. Xuan ofocHoBasa cBoe MOJO-
JKeHHe TeOpeTHYECKH W MOATBEDPAHN ero HaOJMIOJeHHAMH Ha XKHBOT-
HBIX, NPEACTABJAAINX Y3KHA pasMepHBIR AHANMA30H, — OT TOHYHX
cofiag Ao dowagael. M Te u gpyrue — KHBOTHHE HeoOBlUHBIE, KOTO-
PHIX PasBOXWMH H OTGUpPAJH IO NPH3HAKY CKOpocTH Oera; Makcu-
manbHoe norpebiaesne KUcaAopoda y HUX B 3—4 pasa Bolile, yeM ¥
K03 H KOpOB, HMEWIUHX cxolHule pasmepnl Tena (Taylor, Weibel,
1981}.

Xerayag u gap. (Heglund et al., I974) Takike cIenanu nonbiTky
CPaBHHTL CKOPOCTh 0era y pasHbiX XUBOTHHIX. [lockoasKky ompepe-
JHUTs MAKCHMAABHYID CKOPOCTh HCHBOTHOTO OUYeHb TPYAHO, STH ABTO-
pbl NPeANOoNOKHIH, YTO CKOPOCTh, MPH KOTODOH pHICH NEPEXOAUT B
TaJ0l, MOXKET CUATATHCH SKBHBAJEHTHOH JNS CPABHEHHS MKMBOTHBIX
pa3HBIX pa3zMepoB, JTCT Mepexof Yy Oosee MeARKUX HHUBOTHHIX Ha-
Gnoaaerca NpH MeHee BLICOKHMX CKOPOCTAX H mpH OGonbillelf yacToTe
waros. I'pauk 4acToTH B TOYKE Nepexofa, MNOCTPOCHHBIA Kak
$yHKUHA pa3MepoB Tesa, AaeT MPAMOJHHeflHyH0 perpeccui ¢ Hak-
Jionom —0,14 (gas MUBOTHHX pa3zMepaMi OT MBILH AC JOWIaiH).
DTa BeJYUHHA HEJOCTOBEDPHO OTNHuaeTcd oT Beauuunu —O0,17, no-
ayuedHolt [TeHHAKYHKOM OAS DHKHX XKUBOTHHIX Bocrounol Adpuxu.

Teneps MH yXe KGe-uTO 3HaeM O TOM, KAK MOXKeT MEeHATBCA
cKOpocTh Oera NpH H3MeHEHHH pPasMepoB Tena. Paccy:aeHHa oT-
HOCHTEJIBHO MaKCHMAaNbHOH pacmoaaraeMofi MONIHOCTH, a TaKxke
BMOHpHYecKHe HaAGJIOOCHHA TMO3BOJAIOT NPEANOAONKUTL, UTO CKO-
pocTe Gera AcJiKHa yBeAHYUMBATHCA HPONCPUHOHANBHC Macce TeJfa
B crenenyu 0,17, Bonee rnyboxn#t ananus OyAer BO3MOMKEH TOrAa,
KOrJa Mbi Jyullle moAMeM, KaK HCNO/b3yeTcs 3HepPrus NpH JOKOMO-
uny. BHewnsana paGora, KOTOPYIO COBepiuaeT KHBOTHOe Npu Gere
IO TrOPH3OHTANH, MHUHUMAJbHA, H OueHb Gosblias uacTe paborw
pacxonyercs BHYTPH OpraHuaMa B Buge Tensa. Cefss 3TOrG 1npo-
Hecca ¢ pasMepamu Teéla NpeAcTarjseT coGoH KOMIIGKC CHOMHBIX
npofnem.
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Der B ropy u nepenoc rpyaos

Hdo cnx mop MB paccMaTpHBaid Oer KHBOTHHX [0 FOPH3OHTAH.
Ber B ropy TpeGyer coBepluierus JonoAHHTeabHoll pafoThl. Teno,
ABUIKYIlEecs B TOPY, HAKAMAHBAET [TOTEHIHANbHYIO 3HEPTHIO, KOTO-
pas paBH4 NPOM3BEJEHHIO €70 Beca Ha nepeMeilleHHe NO BePTHKANH,
CrenoBaTelbHO, MOXKHO OXKAATH, uTo palGoTa No nepeMelleHRIc:
ONHOH eAMHHIB Beca TeJa Ha eANHHIY PACCTOSHHA 10 BepTHKAAR
JoMKHA OHTE OAHAKOBOH AAA BCeX XKHBOTHHX HE3aBHCHMC OT HX
pasMepoB.

Byaem paccyxkaaTs creayiomum ofpasoMm. BepTukansheil noas-
eM | xr meca Ha | M yBenuuuBaeT MOTEHUHANLHYK} 3HEPrHIO Tenla
Ha 1 xI'm (470 3kBEBanentHo 9,8 I, unu 2,34 xana, # COOTBETCT-
ByeT mornomenuio 0,49 ma Op). Mu npeanmonaraeM, 4TO MBbILIIbE
MeAKHX H KPYIOHHIX KHBOTHHIX paboTalOT ¢ OAHHAKOBOH MakcH-
ManbHOH 3ddekTHBHOCTRIO, ckaxkem 25%, CnenopatensHo, A9 Bep-
THKAJEBHOTO NepeMenierus | Kr Beca Tesa Ha | M KEBOTHOMY Hesa-
BHCHMO OT pasMepa erc Tesa HeoOXOAHMO B deTHpe pasza Gosbile
KHCJAOpOJa, UeM yKa3aHo Buiile, T. e. 2 Ma O, 3To oxuiaemoe
cx0AcTBO MeTabosHueckofl LleHE NMepeMelleHHs No BepTHKanH G0
BHOAHE yOeARTeNLHG MOATBEPKACHD MHOTHMH HCCJAENOBATENSMH Ha
MJIEKONHTAIONHX PA3HOTO PasMepa — OT MHIM 0 JOMIaNI.

Hexoroprie flakHHe MO BePTHKAABHOMY NIepeMeLIeHHIO cobpaHsl
B 0030ope Kosra u ap. (Cohen et al., 1978). B paae pabor npuse-
JeHHBlE BeNHUHHB Tpupocra Guiap Oamskw x 1,36 ma Oy Ha 1 kr
Beca H Ha | M nepeMmemeHys No BepTHKAMH 0e3 YeTKOH KOppestsailHn
¢ pasmepamu. (Tor daxr, uTo 3Ta KapTHHa OyATO OB CBHAETENbLCT-
ByeT o0 Gosiee BHICOKOfl 3(h(PeKTHBHOCTH, &M OXUI4N0CH, HE CIeqyeT
BOCIPHEMMATL CAHIIKOM CEPLE3HO, NMOCKOMABKY HM3MepAnH YyBedHye-
HUe LeHH JIOKOMOLWH, 4 BePTHKAJALHEIA KOMHOOHEHT He ofs13aTeib-
HO NPOCTO CYMMHPYeTCR ¢ TOPH3OHTANbHEIM.) HaHHbIE O TOM, 4TO
LUeHa BepPTHKAABHOrG NepeMelleHHs He 3aBHCHT OT Pa3MepoB TeJaa,
HMeIOT HHTepecHOe CNEeICTBHE: MEJKOMY JXHBOTHOMY IOMKHO GHITh
3HAuHTenbHC Jerye OexaTh B ropy, uyeM XpynHomy. [louemy?

OTBeT Ha 3TOT BONPOC NPOCT. YAeNbHass HHTEHCHBHOCTL MeTa-
Gonusma Mokos y MHIME npuMepHo B 15 pa3s srnue, vem y [000-kn-
norpaMmosoli Jiowaad. Ilockonbky Aas 060MX XKHBOTHLEIX BEPTH-
KaJBHHH KOMIIOHEHT mepeMellleRusi I kr Beca Tena B ropy OAuHa-
KOB, yBeJH4¢HHe WHTeHCHBHOCTH MeTabo/Mu3Ma, CBA3AHHOE C BEPTH-
KaJbHBWM KOMIIOHEHTOM, 0 OTHOLIEHHIC XK HHTEHCHBHOCTH MeTalo-
JIA3Ma MOKOR COCTABHT ¥ MBIMH JHIIL /s 3TOH BeAMUMHBl AJA J10-
HIAH.

Taitnop u ap. (Taylor et al., 1972) nogseprau »T0T HeoOLIYKLIR
BEIBOJ, 3KCIIEPHMeHTANbHOH npoBepke, Meimeli TpeHUpoBaNH B
Tpeabade ¢ ykaoroMm 15° urto mpefcraensier coGoli NOBOJBHO Kpy-
TyIo <«ropy», HocroBepHulX pasiuunii B noTpeGaeHHH KHCaAopoaa
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Puc. 144, Bansauue nepenockn rpy3a Ha sHepreTHUecKywo Uery Gera. Ha ocax
OTIGKEHH OTHOLICHHS MeXAY H3IMEepAeMbiME NePeMEeHHBIMH A CAyuad ¢ rpysoMm
H Ge3 Hero, Kawman Touka COOTBETCTBYET cpeiredl H3 H3MEepeHWRA, CASRAHHLIX NPA
oaHoft cRopocTH Gera., BeprukanbHble JAKHHH COOTBETCTBYOT ABORHOA BeaHulHE
cTanaapTaACH OWHOKK (4=2) Anf oTHCOWEHHA BeJHIHE NoTpebeldn KHoIopoxa NpR
NepeHocke IPpy3a K 3TOMY MOTpelqeHr0 Ge3 Ipy3a Npd Tolf e CKOPOCTH. Jinaus
perpeccHn (Hakmor 1,0) cOOTBeTCTBYeT OZHHAKOREIM BeJHYUAHEM OTHOWGHHH HA
obeux ocax, (s Taylor et al, 1980.)

npu Gere B «ropyy, 10 PORHON HOBEPXHOCTH HJH NOJ «TOPY» ¥ 9THX
mbineli e HaGaioganock. ¥ iuMnaHze (Bec Teaa 17 Kr) mpu ABHU-
MKeHUH B ropy mnoTpebieHde KHCJOPOAA YBeJHUMBAJAOCh HOUTH
BABOE N0 CPABHEHMI0 ¢ NepeMellieHMeM IO rOPH3oHTany. ¥ Jjolla-
Iefl yBennueHue noTpeb/eHHA KHCAOpPOAa NPH ABHXKEHHH B TOPY B
CPaBEEHHH C JBHXEHHEM N0 TOPH3CHTANH B HeCKOJBKO PA3 MpeBH-
Itaer norpelieHHe B COCTOAHHH NOKoA (TOUHAf BeJHHHHA NPHpOCTa
3aBHCHT OT CKOPOCTH).

Tsiinop npuilen K BEIBOAY, UTC ABHIKEHHe MO BEPTHKANH CO CKO-
pocThio 2 KM/ TpebyeT OT MBIIHK 23 %-HOro yeenunueuus morpebie-
HHA KHCJ0DPOJA, YTO BHIABUTL OUEHR TPYHLHO. ¥ HIIMNaH3e HPHPOCT
9TOro ToKasaTens cocrasiaser 1899 (T. e. mouTe B ABa pasa), &
y nowann 630% — taxenan pabota, JTHM 06BACHAETCHA JETKOCTh,
¢ KoTopoki Denxa GeraeT BBepX M BHH3 HO CTBOAY jepeBa Ge3 Bu-
AUMEX yeusuf, Jing XHBOTHEIX TaKHX pAa3MepoB HeT OGOJnIIMX
Pa3nuyKi B ABHIKEHHH BBEPX HAH BHHS.
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DAH30K K 3TOMY BOOPOC © LeHe [epeHoca AONOJHHTEIbHOTO
rpysa. Tafinop u ap. (Taylor et al, 1980) usmepmnu smepreTHye-
CKY0 IleHy TmepeHoca rpysa y Kpbic, cofak, mamogefi u sowafed
(rpys cocraBafn oT 7 Ao 27% Maccwl Tena)., B stux onmrax no-
Tpebaedde KHCJAOPOZA JKHUBOTHBIMH YBEAHYUBAJNOCH NPAMO NpCHoOp-
HHOHAJABHO BeJHYWHe JOMOJAHWTENBHOro Ipyza. Hanprmep, ecan
rpya cocraenan 10% wmaccer Tena, To norpelienre KHCJAOpO#A BO3-
pacrano Ha 0% u T, 4., KaK 3TO NoKa3aHo Ha puc. 14.4.

[IpaMas npONMOPUHOHAJBLHOCTE MENAY yBeluueHuem noTpebae-
Hufl KHCAOPOAA U BeJHUMHOH LODOJHHTENBHOrOD FPy3a HMeeT BaX-
Hoe caefcteue. ITOCKOMBKY ¥ MEJKHX KHBOTHHX HeHa JIOKOMOLHH
Bbillle, YeM Y KPYNHHIX, MeJKHe XKHBOTHblE TpaTAT OTHOCHTEJBHO
6o.blie SHEPTHHE NPH AepeHoce NaHHOIO I'Py3a Ha AaHHOE paccTod-
nue. [TepeHoc rpysa BhI3biBaeT yBeJMueHHe notpe@aenus KHCJopo-
A3 HA OAMHAKOBYIO LOJIG KAK ¥ MENKHX, TAK H ¥ KPYNHHIX JKHBOT-
HBIX, HO B aOCOJIIOTHOM BEIPZ:KEHHH LeHd OK43LBaeTcd OTHOCHTEJb-
HO BBHILIE ¥ MENKHX KHBOTHHIX.

MacuiTadsl H NpbLIKKH

Ananus nepeMellleHHA XHBOTHOIO MO BepTHKANH OyneT HemONHLIM,
€CIH MBl HE pPACCMOTPHM DpLiXKH, OcTaHOBMMCH Ha ABYX HHTEpe-
cHeX Bonpocax. OnuH xacaetes BAHSHHS PA3MEPOB Tella HA BEICOTY
OPBUKKA KHBOTHOMQ, a ApPYrofl — HeOOXOAUMOCTH H3IMEHEHHS KOH-
CTPYKIHH APH YMEeHbUIeHHH pa3sMepoB Tena.

Bioxa pauHOfl MeHee 2 MM MOXeT IIPHITHYTb Ha EBHICOTY, B
100 pas npeswuwawmMyX IJAHAY ee rteaa, [Haxe camufl syumuii
CMOPTCMEH HE MOMET NMPHIEYTH HAMHOTO BRI BHICOTH COSCTBEHHO-
TO pocta. ORHAKO €CAH MBl PACCMOTPHM HECKOJALKO NPOCTHX Mac-
wrabHEX OpaBHA, TO KaKylyecs HeBLICOKHMHK NOKA3aTeAH CIOPT-
CMeHa OKamKyTcA He HUXKe, yeM y OJIOoXH.

B kagectse mpocToro mpHMepa paccMOTPHM ABYX H30MeTpHue-
CKHX ZHBOTHHIX, ¥ KOTOPHIX BCe JHHelHble pasMepbl YBEJHYHBAOT-
.cs1 B ofHoR M Toil e nponopuun. Kak Takoe yBeJdH4YeHHe CKaXeTcH
Ha BHICOTE, KOTODYI0 Gosee KPYAHOE KHBOTHOE MOXKET MPEenaosieTh
B npeikke? OTBET TAKOB: HE3aBHCHMO OT PA3MEPOB TeNa MeNkHe
‘H KPYINHEE JXHBOTHBIE AOMXKHL GHITH CHOCOGHLI IIPHIFAThH HA QAHHA-
‘KOBYI0 BEICOTY.

CrHengeM BHOJHE pPeaJIMCTHYECKOE  JONYIIEHHe, 4TO MEIHLILE,
YYACTRYIOIIHE B NPHXKaX, COCTABJAKT OAHHAKOBYID AOJI0 MACCH
Tena y oboux xusoTHHX, CHia MHIULE NPONOPLHOHAJILHA HAOHIA-
AH ee MONEPeyHOTroO CceuyeHudA, d YKOPOUEHHE NPOMOPUHOHANBHO ee
HCXOAHOH AJHHe. YMHOXKAf NAOAAb NONEPEYHOro CeUeHHA Ha JLMH-
HY MEILNBI, AOAyYaeM ee 06beM, A SHEPreTHUECKHI BHIXOJ OAHHOU-
HOTO COKpAlLeHHd €CTh NPOM3BEJAEHME CHALI HAa paccTosaHue. Crnego-
BaTeJLHO, DA3BHBAEMASN SHEPrHs HPONOPIHOHANLHA MAcCe MBI H
B CBOIO OUepe]nL Macce Tena,
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IIpu npbixKe XKHBOTHOE OCYUlecTBJifleT OAHHOYHOE COKpalllekie
COOTBETCTBYIOUIMX MEILII, H SHeprua, HeoOXoauMmasg AJs TOAYKA M
CO30aHUSl YCKOPeHHs, HAaXOMUTCH, CAeflOBATelIbHO, B TAKOM XKe OT-
HOIIGHHE K Macce Tena. OAH0O H TO e KOJHYECTBO SHePruH Ha enH-
HHUY Macchl MOMeT NOAHHMATbh Teno Ha ORHY H TY e BHCOTY H
He Boitie, Ha ocHoBe 3TOrCc MOXKHO CAEdaTh BHIBOJA, 9TO TEOMETPH-
geckH NoAo0HHe MHHBOTHHeE pasHoll MaccH AOJIKHE MpHTaTth Ha
OIHHAKOBYIO BHICOTY IPH YCAOBHH, YTO HX MBIMIIH COKDAIlAIOTCA C
OJHHAKOBOH CHJOMH.

Koraa aeno ROXCAHT 100 pealbHHIX MHBOTHBIX, TG CHTYyallHA
oKazpiBaeTesd GaH3KOR K TeopeTngeckofl. BuicoTa mpRIXKKOB, 3aperu-
CTPHPOBAHHAA Y 4YeThIPeX OYeHb DPA3HLIX MHUBOTHHIX, NPHBEAEHA B
taba. 14.2. Mul paccMaTpHBAaeM TOJbKO NPLIKKH ¢ MECTa, TOCKOJb-
Ky TpPH OPLIXKKAX ¢ pasfera pricOTa TNPHKKA YBeJAHUHBAGTCHA 32
cueT KHHeTHueCKoH sHepruu Oera, Uenopek B TpPHIKKE ¢ MecTa MO-
KeT B3ATh BHcoty 1,6 M, OnHaxe ero IeHTp TAKECTH LPH 3TOM
NOJAHHMAeTCH Ha MeHBLIYH) BHICOTY, MOCKONBKY B MOMEHT IIBIKKA
OH paclofGMeHr He Ha YPOBHe 3eMJH, 4 NPHUMEpPHO Ha BhiceTe | M.
Crnenosate/ibHG, BHICOTA NPBIKKA ¢ MeCTa AJS YEJOBEKA COCTAaBAAET
ToMBKO 60 cM. Maccel Tena XHBOTHEIX B Taba. 14.2 pazauualores
Gonee gem B 100 MmANHOHOB pa3, HO TeM He MeHee BBICOTH HX.
GPEKKOB pasnnuamTcs He Bofiee yem B TPH pasa.

Tabmua 14.2. TIpeKKY ¥ YeThipeX BHIOB KHBOTHHX, PA3JHYACUIHXCA NO paame-
paM Tena Gojee yem B 100 MuANHOHOB pas

Bnoxa Hyx-wenkyH Capanda Hemnoeex

{Pulex) {Athous) {Schisfocerca) [Homo)'}
Macca Tena 0,45 wmr AQ Mr 3r 70 ®r
BucoTa npelkKa 20 e 30 e £E9 cu €0 cm
PaccrodHue yCKOPeHHA 0,075 em 0,077 cm 4 oM 40 cm
CEOpOCTb NIPH OTPHIBE 190 cm/fc 240 cmfce 340 cmje 343 emje
BpeMa OTpHBA 0,00079 ¢ 0,00064 ¢[ 0,00235 ¢ 0,233¢
Yckopenue? 245 g 2 g 15 g 1.5 g

1) Onensxn OCHOBAHB! HA CHeLYRM(HX MOKZ3ATENdAX: DACIONOREHHE REHTpPa Mact Haa semnefl
B HaYaae NPpEIMEa G0 cM; YCKOpedHe NpH OTDHBe Ha ydYactke 40 ¢m {oT 60 mo 100 cwm);
BLICOTA NpLI%Ka 160 cM. MHpoBOH pexkopd, AJA NpBKKA ¢ MecTa coctasaser 63 cm.

¥} € — YCKOperHe CBOGOAHOTC nagents.

Bnoxa #a camom gene npurana Gbf BRILUe, ecaAy OB He MeWano

conpoTHBAeRKe Boaayxa. M3-3a maaux pasMepos 3TOro JXHBOTHOrO
(BEICOKOE OTHOLUEHYe NMOBEDXHOCTH Tesid K €ro ofbeMy) CONpOTHB-
JleHne BO3AYXA BJAHAET Ha HEro OYeHb CHJLHO, H €CaAH O TO Xe KO-
JHYECTBO 3HeprTHH 6o cooblleHO GN0Xe B BaKkyyMe, €e TPBIKOK:
6uln Oul BABOE BHINIE,

JAA MeRKHMX KHBOTHHIX CONPOTHBJEHHE BO3AYXa 0YeHb CyIe-
crBendo, [Ipunanne Gnoxe obrekaemofi  doOpMH He TOBJAHSET Ha.
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COMPOTHBJEHHE BO3AYXa M3-33 NOIPAHHYHOIO CNOSA, MPHIeXKAIIero
K Teny, KOTOPH yBAeKaeTcs BMecTe ¢ TenoM. OAHAKO CONpOTHRJIE-
HHE BO3[yX2 MEHSeTcs CO CKOPOCTBIO, 2 CJAEINOBATEALHO, H C BHICO-
TOH OpblxKa (NOCKOMBKY NpH 60jiee BHICOKOM IPHIXKKe HauaabHad
¢KopoeTh Buue), Mo 9Tofl IpHYEHE HEBOZMOXKHO YCTRHOBHThL TOJB-
KO POJb COTNPOTHB/AeHHS BO3AYXA, OOHAKO B ONLITAX, B KOTOPHIX Ha-
CEKOMHIX MOAOPACHIBAJH BEPTHKAJLHO ¢ MOMOILIO MPYXKHHHOrO
ycerpoiictsa (Bennet-Clark, Alder, 1979), 6puio noayueHO MHOIC
MHTEDECHBIX ZAHHBWIX. OTHOLIeHHe MeXAY JOCTHIHYTOR BHCOTCH B
BO3AyXe H BBHICOTOH, KOTOPYI0 MOMHO JOCTHYEL B BAKYYMe B OTCYT-
CTBHe CONPOTHBJICHHA BO3AyXa, MOMHC Ha3BaTh >(HPeKTHBHOCTHIO
npbiKKa. Eciu Teoperuyecku ©6ya0Xa MOKET NPHIHYTh B BAKyyMe
Ha BBICOTY 2 M, a B BO3AyXe OHa Mpeiraer Toabko H2 0,53 M, TO 3¢-
MEeKTHBHOCTH ee NpHMKKa coctasasier 0,27, B aroM ciyuae conpoTHB-

JIeHHe BO31yXa IOLJOLEAeT °f; SHepruH, HCHOJMb3YeMoH AJIS NPBIXKKA
{raba. 14,3},

TaGnuua [4.3. XapakTepuCTHKM NPHIKKOB, BEMHC/ICHHEE
A5 TPeX MHBOTHHX Pa3noro pasmepa. BeicoTa npHxKa B
Baxyyme npuaata sa 2 M. DdbheKTHBHOCTE NPBLKKA nped-
cTapafer cofofi OTHOWIEHHE BEICOTH! TMPHIKKA B BOSAYXe
(fa) K BHCOTE DpHIKKA B BaKyyMe (fizac). (Bennet-Clark,

Alder, 1978.)
BricaTa DpderTHE-
AHunorTaoe Macca n"gg?ﬁ?ze n;g;;;;a
{hy), (o fhigaie)
Broxa 0,3 mr 0,53 0,27
KyaHeqnk 440 mr 1,48 0,74
Tanaro 200 ¢ 1,93 0,97

Kystueuuk ¢ maccoft Tena 440 Mr u 3(@EeKTHBHOCTBH NpPHIKKA
0,74 pacxodyer Ha CONPOTHBJAEHHS BO3AYXa TOJNbKO !fy aHepruu,
sarpauksaeMoll Ha npelxXok. ¥ ranaro (HeGoablol nonyoGe3bsHb!),
ABAAOMErocs, BHANMO, MEPOBEIM PEKOPACMEHOM MO NPHIKKAM, T2K
KaK ¢ MeCTa OH MOXeT NPLITHYTh BePTHKAJAbHO BBEPX Ha 2 M, ad-
$eKTUBHOCTb NPhIXKA cocraBasier 0,97, JIpyruMu cnoBaMH, Ha npe-
OJ0JeHHE COTPOTUBNEHHS BO3SAYXA ¥ Hers yXofut tonsko 3% suep-
THH, HEOBXOAHMOR ANA MpeikKa. ¥ Gonee KPYNHBIX KHUBOTHHX CO-
NPOTHBASHKE BO3AYXA NpPH MPLIKKE NPAaKTHUECKH HE HTpPaeT HUKA-
Kofi poJIn.

[Touemy rasarc ¢ Mecra MOXeT MNpPLITHYTR BHIUS, YeM CHOOPT-
cMeH? B Xopowo KOHTPOAHPYEMBIX YCJACBHAX T[&Jaro IpeIrai Ha
2,25 M (Hall-Craggs, 1965). ManoseposaTHE, uTO ero MBIMINE pas-
BHRAKOT fo/blIyI0 cuay Ha I ¢cM? nonmepeyHoro ceueHus, YeM y Apy-
FHX XHBOTHEIX, H T4aKKHe BHICOKHE T[OKA3aTeMH MOXHO O6nfc-
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HHTb TOJBKC Oonbllell MaccoH MbIWIM, BOBNEKEEMBIX B HPBIHOK.
(6onbllte SHEPIHH ANA COKpAlleHHR MPH OTPHIBE}, H, BO3MOMKHO, G0-
Jiee ynayHoll MexaHHuYecKoll CTDYKTYPOH KOHeyHocTefl.

¥ ranaro MBbILILE, BOBJACKAEMBIE B NPBIKOK, ACHCTBHTEALHO Be-
JUEH ¥ cocTaasioT okoae 10% maccw tena (Alexander, 1968); ato
BliBoe Goubille, ueMm y wenoBeka. Ecin cyMMapHo BCe MeXaHHUYeCKHe
npHcenocoGaenna ¥ 3TOTG KHBOTHOTO, BHICOKOCNEHHANH3HPOBAHHOIO
B OTHOWEHHH NPBIKKOB, MoryT ofecnieuuts 50% ero nokazatenefl,
TC 9TO B KOMOHHAUHH ¢ YABOGHHOH MAaccol MullIl MoxeT ofbsac-
HUTb 3-KpaTHOe MpeBhIUIeHHe NOKa3aTelded NAA ranaro no cpabHe-
HHIO ¢ MOKAa3aTedsMu AJAA yenoseka. [10CKONbKY peub HIAET O MPBbIXK-
Ke ¢ Mecra, 5Tc UpOu3BOANT OonbplUee BMEVaTAeHHe, YeM TPHIKOK
6a0xu. Oanako chAefyeT NOMHHTB, YTO rajaro — 3T BBCOKOaiall-
THPOB2HHOE TEeNJAOKPOBHOE JHUBOTHOE, COBepliamilee Goablne
OPEKKH B ECTECTBEHHHIX YCAOBHAX OOHTaHUA,

3anacauue ynpyro# sHeprun

Ha BricOTY npnizkKa HAKAAJBBAETCS OTPAHHYEHHE, KOTOPOE ¥ MeJ-
KHX JKHBOTHHIX MOMKHO NMDEONOJeTh TOABKO B PE3yJbTaTe H3MEHeHHs
KOHCTPYKLHH, ¢ MOMOLILI0 KOTOPOH OCYLHECTBMASeTcs Nphikox, Pac-
CYMISHUE HECAQKHO: 4WeM MeNbYe JKHBOTHOE, TeM KOpoue paccros-
HHE, Ha KOTOPOM OHO PpasBHBAeT COOTBETCTBYIOILIEE YCKOpeHHe
(rabn. 14.2). dna pocruxeHHs HeoOXoAHMOH CKOPOCTH NHPH OTPH-
Be, KOTOpasi TEODeTHUECKH RoJxHAa OHThL Takod e, Kak y kpyd-
HOTO KHBOTHOTO, TeJNy MEAKOro JKHBOTHOTC HeoBXORHMO NpHAATDb
3Ha4YHTeAbHO OoJiblliee yckopeHHe, Bpems, 3a KOTOpoe AOMKEH
IPON3OHTH OTPBIB, OUEKb HeBeJHKO (Taba. 14.2), H MBILIE He MO-
YT COKpAMAaTLCA Tak GrCTpO,

Bioxa pasBHBaeT yCKOpEeHHe HA PacCTOAHHH MeHblle 1 MM, a
BpeMs OTPHIBa Mewbllle | Mc. Cpeasee YCKODeHHe BO BPEMsl OTTaf-
KHBAHHS OT 3eMJH JOJKHO, CJAefoBaTesbno, npesbimarts 200g. Cne-
JyeT HA MHHYTY 3aJAyMaThCs, 49T0 0O3HayaeT noZcOHOe yCKOpeHHe?
OHo 03HawaeT, 4TO HA XKHUBOTHOe felcTByeT chaa, B 200 pas npesol-
wampowas ero bBec (nwboe Maekonurawies Gulio Gul TOJAHOCTHIO
pasfasiedo Takok CHAOH), a4 cKelel H BHYTpPeHHHe OpFaHBl Hace-
KOMOTO AIOJIZKHBI MePEHOCHTb TAKHE YCKOPEHHHA.

Ecnn 6n0xa Ans pasBHTHA YCKODEHHS HCNONL30BaAad 0bl TOJNBKO
CHJIY COKP&ILIEeHHR MBHIHI, TO OHA He MOTNa Gbl NPHITHYThH COBCEM,
[lpofnema pellfaeTcl HCNOJBL30BAHMEM NPHHIMIA KaTalyJdbTH.
DHeprusa 3anacaeTcd B 2JaCTHUHOM BeLIeCTBe — Pe3HJHHE, pPacHo-
JOXKEHHOM B OCHOBZHHMH 3aJHHX KOHeuHoCTeHd, MuUue cxKHMAOT
pesuann, KOTOpull, OyAyUH KayuyKonol2OOHLIM  BEUIECTBOM, MAPH
BKJIOUeHHH COYCKOBOrO MeXaHH3Ma OTAAaeT SHEpPruio HOYTH Co
100% -vofi s deKTHBHOCTRIO. ¥Ynpyras OTA4aYa OYEHb NOXOXKa Ha
OPHHUAND DPaboTH DPOTAaTKH H a2eT Gaoxe HeoBGxogumoe Gonbioe
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yckopeHue. TIpHHUMD 3anacaHus 3SHePrHH B ynpyrofi cucreme wHe-
MOJNb3yeTcsd AJS NPHIKKOB M ¥ APYTHX MENKHX KHBOTHBIX, HalpH-
Mep y XKyKa-llenkyHa, ¥ Oosee KPYIOHBIX MHBOTHHIX, TAKHX, KaK
MJEKOMUTalilHe, HeoOX0AHMOe YCKOPeRHe co0obiiaeTes] HENOCPEELCT-
BEHHO MBIIIeyHHM COKPAIIERWEM, NOCKOJNBKY BpeMs OTPHBA Yy HHX
JOCTAaTOYHO BeJHKO.

AHaNn3 NPHHUANOB OCYLIECTBJNEHHS TIPHIKKA Y PA3HBIX KHBOT-
HEIX JAET OPEeBOCXOZHEIA NpPHMEDP NOJOXKHTENBHEX CTOPOH K Orpa-
HUYECRROCTH paccy®aeRHfl o sausuuu pasmepoB, [lpocTrie paccymx-
LEHHA NPHBOAAT HAC K TOMY, UTO BCE HBOTHEHE HE3aBHCHMO OT HX
pasMepoOB JOJKHE OBTL CNOCOOHEIMH MDHTBRYTE HA OAHY H Ty Xe
BhicoTy. [lna Gonee MeAKHX KHBOTHHX OlPAHHUEHHEM HBJSETCH
COMPOTHBJIGHHE BO3AYyXa, MOCKOJILKY Y HHX B@JIHKO OTHOILleHHE MAO-
[ElaJlH MOBEPXHOCTH TeNa K ero Macce. [Ipn Ge3agyMHOM NpHMeHERHH
coolGpaykedHR 0 BJAHAHHH Da3sMepPOB MOIKHO, CHAKO, HE 3AMETHTh
OTpaHHuY¢HKH, HAKNAJHBAEMBIX BO3MOXKHOCTAMH KOHCTPYKLUHH H
BHIABNSIICUIHXCA ¥ OYEHb MEJKHX KHBOTHEHIX. Des pexomcTpyxiiuu
MeXaHH3Ma NPLIKKE, B HACTOAUIEM clyuae C HCOOJAb30B2HHEM 33~
TNacaHHs ynpyrofi aHeprHH, OPLIKOK ON0XH BB OBl HEBO3IMOXKEH.



15. ITnhaBaHue W moJer

Y ferawiunx mo 3emJe HHBOTHHIX N0 EOTaMH TBepaas onopa. JKu-
BOTHBEIE, KOTOPHE {(174BAIOT UAH JAETAl0T, DepeMellaloTesl B XUHAKOM
¢peAe u He uUMewr TBepAofi onopw. Mx mosffep:Kusaer Ta cpena,
B KoTopol oHu ABHKYTcH, ILaoTHOCTH pHO OAH3KA K MJIOTHOCTH
BOALI, A4 JHEPLHA, KOTOPYI OHH TPATAT Ha mepeMmelleHHe, HAET Ha
npeoAoJeHHe COMPOTHBASHAS cpeibi. JleTdlias NTHLA TAaKXKe AOMNK-
#a NPeOAOMEBATH COIPOTHBJIEGHHE CpeAbl, HO, MOMHMO 3TOro, OHA
JAOMXKH2 YAeDPXKHBATHECA B BO3AyXe W He OajaTb Ha 3eMJ0, T. €. OHa
J0A¥Ha pa3BUBATh NOABEMHEYIO CHJAY, PABHYIO BeCY ee Teaa,

Pribor

IMockoabky pHIOH MOYTH HeHTPaABHO RJABYYH, Ha NOAAEPXKAHUE
CBOETO Te&Jla B BOAe OHH JubO He TPaTAT 3Hepruu, aAubo TpaTaT ee
cueHb MaJjo. OAHAKO AJS DPeONOJeHHA CONPOTHBAEHHA Cpelml
9Heprusi UM HeofBxoauma, Urobw npeoicseTsk CONpPOTHRICHKE, pHIfa
AOMXHa pasBHBaTE TATY, PABHYIO eMy 0o Bennunne, Ha pufly, npu-
KYUEYIOCA B Boje, AefdCTBYOT ABa KOMIOCHEHTA COIPOTHBJIEHHA —
OLUH, cBA3aHHHI ¢ JaB/jeHueM, a APYrofi — c TpeHHEM.

Conporussedtte TpeHUs MOXKHO TUPEACTABHTL KaK JeficTBHe
€r¢ Ha TOHKYIO NJAACTHHKY, KOTCPAasA ABHXKETCA B XMHAKOCTH Mapas-
AeJbHO cBORH MJOCKOCTH, Bausnue 0agAenus MoXHO NpeACTABHUTE
KaK JaBleHHe HA MJAACTHHKY, €CNH ee NMepeMelllaTh B JKUAKOCTH Itep-
NeHAUKYISPEC e MACCKOCTH.

Bausiane pAaBieHHA TPYAHO OLEeHHTL Toudo. OHo BO3HHKAer
BCJAEACTEHE TOMO, YTC BO BPeMA ABHIKEHHS Bmepefl HeofX0AHMO cMe-
LIATE BOAY, H ONDEeLeNAeTCA IJIGCKOCTBIO MuZesas (T. e. mpoexiueil
Tella Ha MJIOCKOCTh, HOPMAJBHYIO A0 OTHOLUGHHK) K Hamnpap/eHHo
IABUXKeHHA) H (opmoii Tesna, Ha xopomo oftekaemoe teso, Takoe,
KaK y pH0H, flaBjIeHHe BJIHAET MeHbIle, YeM, CKaXKeM, Ha LIap.

Conporusienue TpeHHs — 9TO CHJa, KOTOpas HyXKHa AJAA Lpe-
QROJMEHHS BASKOCTH XulkocTh. JKHAKOCTh, KOTOpas HemnocpefcTBEH-
HO KOHTAKTHDYeT ¢ NOBePXHOCTHID ARMXKYIerocd rteja (norpanny-
HEIll cnoll), yBAEKAeTCS ero ABuMKEHHEM, H 3TC CO3HAET CJ0H CABH-
ra (7. e. noABMAeTCA TPafiHeHT CKOPOCTH) B TOHKOM CJI0€ KHAKOCTH,
TMpHAETAIEM K ABHXKyHleMycd Teny, Cuaa, HeoOxoRumaa s
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MpeOA0NeHHA BASKOCTH, HM3BECTHZ NOJ HazBaHHEM CONPOTHBAEHHS

TpeHHs.
Conporusnenke Tpenus Dip MOMHO BBHUHCAKTL H3 YpaBHEHHSA

Dyp = pSUCry,

TAe p— NAOTHOCTD JKHAKOCTH, S — Nnomwane noBepxHocTH, U — cko-
pocth, Crp — KO3Q(HUUHESHT CONPOTHBIAESHAS TPEHHA.

3710 ypaBHeHHe OCHOBAHO Ha H3BECTHOM YTBEDIKAEHMH, 4TO €O-
NPOTHB/EHHE TPEHHS PacTeT Kaxk KBaAParT CKOPOCTH, YTQ NpPeAnc-
laraer necTofHeTBO KOsz(druHenTa TpeHHHd, DTO He Tax, ROCKOJb-
Ky Cip BapbHpYeT B 3aBHCHMOCTH OT 4ucia Pefinonnica, kotopoe
HaM H caedyer BBecTH. Unucno Pefinoasfca He EMeeT pasMepHOCTH,
0HO npencTaBasieT cofoll OTHOUIEHHE CHJ MHEPIHH K CHJaM BH3KO-
cti. Jina naumunaphoro morpaHHuHoro crosd Crp uaMmeHseTcss ofpart-
HO RPONOPHHOHAJbHO KBaAP2THOMY KOPHIO M3 wucia PeliHoabica
{Re), koTopoe B CBOIO OYepeAb RPAMO SABHCHT OT CKopocTH U.
Ecau ocraibHble nepeMeHHBIE OCTAIOTCA HEM3MEHHBIMH, TO € yse-
JHueHueM uMcaz PeftHonsica (M cropocTH) wo3diduIHEHT conpo-
THBJAECHHS TPEHHA yMeHblllaeTcs A0 MHHHMaJbHOro 3HaueHus, Ecan
NPH BBICOKHX CKOPOCTAX MOTPAHMUHHN c0H TypOyMeHTHHIH, To KO-
3(OUIHEHT CONPOTHRNICHAA TAKNKe H3IMEHSETCHA, Ha 3T0T pas ofipar-
HO NPONOPIHHOHANBHO KOPHIO NATOH ¢renenH H3 uxcaa PeitHoabaca,

ConpoTusieHne NaBAeHHA H CORPOTHB/AEHHE TpPEHHS BHpaxKa-
I0TcAd CROKHBIMH (YHKLHAMH, HO3TCMY BBIYHCAHTD TEOPEeTHYECKH
MOUIKOCTb, KOTOPYH) AOAXKHBI Pa3BHBATh pPhIObl PasHLIX PasMepos,
NABIBYIIHE C PA3HBIMH CKOPOCTAMH, HCKJIOUHTEAbHO TpyAHO. las
xopouio oOTexkaeMOH pbiOnl OOIIHE KO3DOHHUHEHT CONPOTHBAEHHSA
Co Oyner npuMepHo pased 1,2 Cyp (Webb, 1978).

KakoBa sHepreTHueckas L€Ha TAKONO CONPOTHBMeHHA? KoHeuno,
HaM XOTeJaoch Okl 3HATh BEAMUHHY 3TOH SHEPrHM B SIHHHUY BpeMe-
HH, T. e. MeTab0oNUYecKyi0 MOIIHOCTE WMJH HHTEHCHBHOCTH Meralo-
JAH3Ma. MolllHoCTE — 3TO cHra (B ZaHHOM cayuae TAra), yMHOXeH-
Has Ha ckopocTb. CONpoTHBIERHE — 3TO CHJIA ¥ HMeeT PasMepHOCTh
MLT-2% Ckopocte Hmeer pasmeproctrs LT-!, Ilostomy npoussese-
HHE CONMPOTHB/JEHHR HA CKOPOCTb kMmeeT pazMepHocTE MLET-3, uro
npefcrapnseT cofofl pasmepHocTh MoOIHOCTH (paloTa B ¢IHHHLY
BpeMeHH), HHTeHCHBHOCTH  MmeTafoauaMma, HAH MeTalondvecKoi
MOIIHOCTH.

W3 npeamaymerc ofcyKReHEA Mbl 3HAEM, YTO CONMPOTHBIEHHE
TIpONOPURONAALHO KBajpary ckopoctH (U/?). ¥VMEOXasd sty senH-
QHHY Ha CKOPOCTh, MHl MoJdydaeM, 4TO MeTaDoJqHYecKas MOIHOCTA,
HAYINas HA NA1aBaHHe, YBEJHUHBAETCS KaK TpPeThbs CTeNeHb CKOpo-
ctH (U3).

D10 npocras ¢HsKka aeneHua. O6paTuMcA Teneph K peasbHONA

PHibe,
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Haubonee noapobHo sHepreTHKa naaBavus puif fmia HCcNegOBaHA
kaHaacxuM yueHrM JI3K, Bperrom. Ou Hamepan norpefnenue KHc-
Jgopona y Jjococelt maccoll tesma ot 3 mo 1400 r B wHpokoMm amuana-
30He CKOPOCTel ABMKeHud, ¥ Hero OBAH H GoJiee KPYIHLIE JIOCOCH,
HO OHH HE NMOMEIHNAMACh B aNnapar, OAHAKO AAaMXe H B TAKOM BHJe
€ro JaHHBE OXBATBIBAIOT BeJIHYHHE, PA3JHyalOLIHEcs MOYTH HA TPH
nopsaxa,

Heyauputennho, gro 0osnee KPynHele JIOCOCH MOTYT IJABTH GHI-
cTpee MeJxux. C NOMOWIBI yPABHEHHH, KOTOpOe NPHBOAMT Bperr
(Brett, 1965), seiumcadercs ckopocTh naaBauua U (eMmfe) mo or1-
HOILIEHHIO K ANKHEe pHOBI [ (cM):

U = 19,500 == M 17,

JIpyrUMHM cNOBaMH, ¥ J0COCS CKOPOCTh IJIZBAHHS YBeJIHUMBAETCS
KAk XBAJPATHHI KODeHE AJUHE HJIH KAk Macca Tejla B CTENeHH
0,17. DT0 COOTHOIUEHHE HHTEPECHO HAM B CBETE TOTrO, YTO MH y3-
HAeM fafiee O MOJAETE ITHL.

Bperr uaMepan norpefieHHe KUCAODOAA ¥V ACCOCHE B COCTOSHHH
TMOKOA H OPH NAaBaHHH ¢ PASHHMH CKOPOCTHAMH, B KayecTRe MaxcH-
MaJABHOH Oblia BHIGpaHa Takasd CKOpPOCTh, KOTOPYw peifa MoOmKeT
NoAAePKHUEaTh B TeueHne 1 u. [loTpebnenne kKucAopoda Onpemesd-
JH TPH 3TOH CKOPOCTH H npu paje Oonee HMIKKX CKOpocTeH, co-
CTaBAAWIIEX s, Vs, 3/, MaKcHMansHOH yCTAHOBHBLIEHCH CKOPOCTH.
HOna cpasneHux ompefesy CTaHXapTHEIA MeTaf0oaM3M HIH MeTa-
GoaH3M TIOKOA,

YpapHeHHH, KOTOPHE CBA3LIBAT NoTpefiaeHHe KHCAOPOZA ¢
Maccoft Tela NpH 3THX Pa3HHLIX CKOPOCTAX, MpHEeleHH B Taba, 15.1,

TaGauua 15.1. TlorpeGnenne kucaopoaa (Vo,, Mr Oz u~t)

o OTHOWeHHIO K pasmepam Teaa (M, T) y nococa npu
TA4BAHHH ¢ PAZHEIMI CKOPOCTAMH. 33 MaKCHMAJBHYIC NPH-
HAMAAH ¢KOPOCTh, KOTOPY pHOA MOMa NOLNEPIKHBATL B
TegeHne 60 MiH. YpoReHb CTAHZAPTHOrO MeTaloNH3MAa TIPH-
OauxKaeTes K yposHI meTadonnsma noxod. Bee samepeHns
npoeoauaunck npa 15 °C. (Brett, 1965.)

MorpeSaenne KHoAGpoOAA
CraHgapTauil MeTabonnaM l7o’=49,3 M 0.7
1/4 makcHManpHOR cKopocTd 1:102=103,5 M, 0.840
1/2 maxcBMansHOR CKOpOCTH 1{o,=205,6 M8%0
3/4 makcumansHofl CKOpoCTH Vo, =358,9 M,0.020
Makcumansnas nomaepxH- | .
B@eMafl CKOPOCTh V03=724.5 M, o.070

14 Uiumar-Heeawcen
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Puc, 15,1, Ceaae Mexay norpeGieHHeM KHCJAOPOAA H Maccofl Tema y JOCOCA, MAH-
BYIWIETO ¢ Pa3HMMH CKOPOCTAMH, MaKRcHMAaAbHOM CURTAAM CKOPOCTh, KOTOPYK pHba
MOT/Ia MOJIEPMHBATL B TeueHHe 60 MHRE, a2 Gonee HM3KHe CKOPOCTH BHPAajKeHH K2k
nond makcuManeHoii {Hs Brett, 1965).

Ilpnu b00-kpaTHOM H3MEHEHKH PA3MEPOB T&JAa CTAHNAPTHHIA YPOBEHb
noTpeSNeHHs] KHCAOPORA H3MeHdslcs NPONOPUHOHAJNLHO Macce B
creneHu 0,775, DToT noxkazare/k CTeNEHH CXOIEH ¢ MOKA33TeNsMH,
paBHeIMu npuMepuo 0,8, MHOrHX Apyrax ompefenaeHud, NpojenaH-
HBEIX AaA pub. Bmecte ¢ TeM norpebnedie KHCAOPOAa NMPH MaKcH-
MaJbHOH YCTAaHOBHBIIEHCS CKOPOCTH YBeQWYHBAETCA HOUTH TOUHO
NPONOPIHMOHANLHO Macce Tena  {MOKa3aTeNb CTEMEHH pabed
0,970,05, uyro HaxoAHTcA B npefenax 95%-HOro ACBePHUTENBHOTO
unTepBana Aas 1,0},

Iockoabky notpeblieHHe KHCAOPOXA NPH MAKCHMAJbHOR aKTHB-
HOCTH YBGJHYHBAeTCA ¢ yBeJHUEHHEM PasMepoB Tesa GoicTpee, HeM
cTaHZapTHoe noTpeGieHHe Kuclopoda, y Oosee KpynmHOH philH
JonxeH GHITh Ooablle AKANA30H W3MeHeHHHA meralonusMa, ueM y
Oonee Menxofi. OTHolWeHHe HaubOMee BEICOKGH HHTEHCHBHOCTH Me-
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Pue. 152, Uera nnapauda y JOCOCeH Pa3HHX pasmepoB. YpaBHeHHe NUHNE Perpecs
cun; LeHa={(,426 M, 02HZ00MISE (yeya pupaxena B MA Og-r—l.km—! g Macca
Tena B rpaMMax), DHIGHCIeHO HA OCHOBe AZAHHHX, moryuerHux Bpertom. (Has
Brett, 1965). Lag cpapHeHRa ¢ GeroM Ha3eMHHX MAeROIATAKMEX ¢M. Taba. 14.1.

TaBonu3Ma K CTAHZApTHOU (MeTaGoNHUeCKHA AHanmasoH) AsAd ca-
Mol MeAxof prfu Guso papHo 4,0. ¥ caMoro KpYNHOrO JIOCOCHA 3TO
OTHOUIeHHE YReAHYHBaAoCh A0 16, T. e. HHTEHCHBHOCTH YCTAHOBUB-
ierocs MetaGosnaMa B 16 pas mpepmlllIana CTAHAAPTHYIO.

3TH COOTHOIUGHHS NDEACTABJNEHH Taxxe Ha puC. 15.1 (Brett,
1965). C nepsoro Barala MOXKeT MOKa3aTked, UTO JHHHH perpec-
CHHM TOUTH He QTJAHUANOTCA APYT OT APyra, HO 3To IVIaBHHIM ofpa-
30M MOTOMY, 4TO BeJHUHHEl [0 OCH OPAHHAT HLAKOTCA B JNOrapH{Mu-
geckoM Macuitabe. OxHaKO BelHYHHA MeTaloJqHYECKOro AHANa3oHa
yBeaHuuBaercess OT 4 AAsA caMoil Menkofi peGul xo 16 naa camod
KpynHoH, JTH M3MeHeHHd HAKJIOHA, TpeACTaBAAIOILHECH HalleMmy
BarIALY Kak HeGoabpIUHe, COOTBETCTBYKOT Ha HaileM rpadHuke 3Ha-
YUTEABHBIM [PAa3/IHYHAM, CBf3adHEIM ¢ DO00-KpaTHEIM H3MeHeHHeM
pa3MepoB.

MoxHo au paeHble, coOpanubie DBpeTToM, HCnoO/ABL30BaTL AAA
pacuera UEHH JIOKOMQLHH, Kax MBI 3TQ fieNiafiH, PaccMaTpuBas Ger
XKuBoTHHX? llena Gera Owa AunHefRO CBA3aHA C €TI0 CKOPOCTHIO,
H, CJef0BATeNbKO, HAKJOH JHHHHM PerpeccHH MOXKHO OHJO HCIROJIb-
30BATH HEMOCPeACTBEHHO KAK MEpPY LIEHE! JIOKOMOIIHH,

¥ nnmByllell pu6H noTpefieHHe KHCACPOAA He CBA33HO CO CKO-
POCTBIO TMIaBaHHS JHHeHHOH 3aBHCHMOCTBIO, I03TOMY OTPOMHOE KO-
JIMYECTBO [AaHHBIX, NOJAyYyeHHBIX Bpertom, HaM Hago aHANW3HPOBATH
no-gpyromy. BosMoxHo, ciaefyer sufpars CcKOpPOCTb, DABHYIO %,
MaKCHMA/ABHOH CKOPOCTH (moafmepykHBacMoll JoCOCeM B TeuyeHHe
1 4), HO 5TO AacT HaM BO3MOXKHOCTL ONPENENHTb TOJBKO H3MEHeHHe
LIeHB JIOKOMOUMH ¢ U3MEeHEHHSIMH pa3MmepoB Tena. EcAu MeI pasje-
auM norpebaenne kucaopoda (ma QOs-r~l.u~l) Ha cxopocTb naaBa-

4%
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Puc, 15.3. SHepreTiueckas Heda MIABAHKA B 32BHCHMOCTH OT PASMepOB Tena Ans
-paannunnix pub, (M3 Beamish, 1978).

HAA (KM-4y~!), TO NOJIyYHUM lleHY NJaBaHUA B eMHEHIEX, KOTODLIMM
MB HOJb30BaJINCh paHEe HPH PAaCCMOTPEHHH 6era y MJEKONHTZIO-
mwHx (M Og-r~'.xkm~'}). I'padug Ha puc. 15.2 nocTpocH no 37HM
HaHHHIM, 2 HaKJOH JHHHH perpeccud pased npumepsHo —0,25, Tlpn
APYTUX CKOPOCTAX NJAABAHHS NMOJYYHM APYrHe JNHHHH, OAHAKO Ha-
Ka0H y Bcex Oyler OTPHIATENBHBIM H TPHMIHIHTENBHO ONHHAKO-
BuIM. OHH noKaskBalOT, uTO KPpynHOH peibe mepemellende | r Beca
TeJa Ha JaHHOe pacCTodAHHe OGXOMNTCH AeLIBne.

JaHHble, npeacTaBneHHble Ha puC. 15.2; OTHOCATCA TOABKO K
JIOCOCH), BHAY, ¥ KOTOPOrO KPYNHLIE H MeJKHe PHOB UMEWT QIHH2-
KoByio (opmy. HMAtepecno, ofHaKO, UTO AaHHBIE IO MHOTHM ADYrHM
BHAAM pHO NMONMafaloT APUMEPHO HA 3TY Ke JHHHIO PErpeccHH, lo-
CTPOeHHYIO AAs accoca (puc. 15.3). B 5ToM c/iyuze HawAOH JUHHE
perpeccHr papeH npaMmepro —0,3, YTO He CHJABHO OTAHY2ETCH OT
HaKJIOHA AR BCEr0 PA3SMEPHOIO AHANA30HAZ y JIOCOCH.

YIHBUTENBHO, UYTO ¢ Tpad)HKOM, [OCTPOEHHHIM AJA Jococd,
COBNAJ2I0T HE TONBKO RAHHEIE, MOJYUeHHHE HAa PHIHAX, CXOJHBIX C
JococeM no dopMe, HO M HA APYrHX BHAaX (Takux, Kax prba-uraa
M THaanud), XoTd HX $OpMa CHABHO OTIAHYABTCH OT CNocofHOro K
GLICTPOMY HaaBaHUI0O Jococs. Jaxe yrpu JaiOT pesyabTaThl, KOTO-
pEle B ofileM MOmajalT B TOT Xe PAA, XOTA CHocol NaaBaHHA ¥y
HHX coBceM HHOH. Mx nepemeluende B Bofle OOyCNOBJIEHO ABHIKE-
HHSIMM Bcero Tena (yrpeoGpasHoe ABHMKEHHE), TOTfla Kak Apyrue
PHIGH HMCIOALIYIOT AMfA 3TOTO XBOCTORYIO uacTe Tela (ckoMOpoup-
Hoe asuxenie). HecMmoTpa Ha aTH paznHukd B ¢opMe Tela H CIO-
cofax maamRaHHsA, sHepreTkuecxas lieHa ABHXKEHHA B BoJe, MO-BH-
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AHMOMY, OOHHAKOBA, €CHH OHA PacCUHTHRASTCH NOJisd NBHXEHHA B
BOje oAHOH eIHHHIE MAacCH TeNa Ha OHY eIHHHIY DACCTOHHHA.
Caenyomas 3agaua — CpaBHHTh 3TH AaHHBIE ¢ JaHHHIMH 10 APYTOH
GoJbllIof rpynne XHBOTHHIX, ABHXKYLIHXCH B XKHIKOfl cpeie, — NTH-
oaM.

Jleraiomne KHBOTHBIE

Hayke uapectHo okonto 8 unu 9 Teicau BHIoB RTHL. HekoTopule u3
HHX He cflocoBHH K NOJAETY, OJHAKC GOJLIIHHCTBO NPEKPAacHO Je-
talor. PassMepul ntun BapeHpyoT oT 3 T A0 10 xr, 1. e. fonee yeM
Ha 3 mopsanka. Bce caMble KPyNHBIE NTHUH He JleTaloT, 3aBHCaTh
Ha OJAHOM MeCTe AOBOJLHO AOJI0 MOTYT TOJBKO MeJKHe NTHIE, B
0COGEHHOCTH KOJAHGPH, OAHAKO K JOBOJNBHO GEHICTPOMY HIOCTYNATENb-
HOMY TNOJETY CHOCOOHEI MOYTH BCE.

M3 6onee | munaroHa onMcaHHLIX BHACB KHBOTHHX N0 KpaHned
Mepe TPH HeTBEPTH — KPHJAATHE HacekoMble, OOJILUIHHCTRO M3 KO-
TOPHIX NOJABL3YIOTCS TPeMellyUIHM H MeANEeHHEIM, 2 He OBICTPHIM
nocTynarefsHsiM nodetoM. Jlhanaso pasMepoB HACEKOMHX CO-
cTapnafer 6 H Gosee MOPANKOR, OT MeHee ueM 25 MKr go GoJee ueM
25 r, OT10T pAL CTOML e IIHPOK, KaK H paAj Ha3eMHHX MJEKOIH-
TaIHX, ¥y KOTOPHZX pa3sMepel Teja BAPBLUPYIOT B Npeienax INecTH
nopaaxos (ot 3 no 3000000 r).

MrROm

Mu pacnosnaraeM OrpOMHHM KOJHYECTBOM JAAHHBIX OTHOCHTEJNDBHO
NTHU M uX Mopdolioriueckux NpH3HaKoB. UTo e Kacaercd §uU3HO-
JIOFHH, U B OCOOGHHOCTH 3SREPTeTHKH INOJeTa, HallH CBeAgHHA He-
JocTaToyHH. 'mapHas HPHYHMHA COCTOHT B TOM, YTO HCCJCAOBaHHE
NTHI B MOJETe TEXHHUECKH OUeHb TPYAHC NpoBoauTb, OGHYHO 3TO
JenaloT B aspolHHaMHUecKuX TpyHax, uto TpeSyer ANHTENLHOIO
npejiBapHTeNBEHOrC DPHYUEHHA NTHIL H CJ0XKHOTO HCCHAEAOBATEAbCKO-
ro ofopynoBanks. XopollHe AAHHLIEC MO SHEPTETHKE NojleTa ¥ NTHL
TIONYYEHH TOJNBKO NMQ HECKOJABKMM BHAAM, BAPLEPYIOULHM N0 pas-
mepy ot 30 po 300 r. (¥ Hac uMeloTCcA JaHHHE MO TPeNellyLeMy
nosiery KOAHOpH, OAHAKO 3HepreTHdecKHe TpeGOBAHEA K TAKOMY
NONeTY CUJBHO OTAHYAKTCH oT TpefioBaHNHA, NPeABABASEMHX K Ob-
CTPOMY HOCTYIATeNLHOMY MOJeTY,)

Cxynnas HHOPMAUKUA 1O NTHUAM 3HAYKTENBHO MEHee YIOBJET-
BOPHTeJIbHA, UEM TO, YTO HAM H3BECTHO MO MHOTHM HCCJAEROBAHHHM
BHAAM MJeKONHTaRIIHX. Hallle noHHMaHKie NoneTa NTHIL BCASACTBHE
3TOr0 B GOMBLICH CTeNeHH OCHORAHO HAa TeOpeTHUeCKHX MOJIOMKEHHSX
a3POAHHAMHMKH H TEXHHYECKHX NOCTHIKEHHSX B CaMOJIETO- H BepTro-
JIeTOCTPOCHHUH.
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CTpoeHnBe MTHL

B penukonenuoit pabore I'pmuyonra {Greenewalt, 1962) coGpano
OrpOMHOE KOJHUECTBO CBEASHHN 110 JIeTATeJbHOMY anmapaTy OTHL.
Crenymomye ypaBHeHus AaloT fpeAcTaBieHHe O HEKOTOPHX H3 HaH-
60/iee BaXHKHX RapaMeTpax, NPHBOAUMEIX [pHryosTOM:

Janda Kprina ~ M,9%2,

[Mnowane kpetna ~ M%7,
Boaburas rpyanas Memua=_,155 M9,
Manag rpyadans Muua=0,01§ M1,

XoTsa cyiiecTByeT 3HAUMTEABHAA MBJHBHAYATbHAf H3MEHYH-
BOCTH, B 1eJIOM 5TH UH(PE CBHAESTENLCTBYIOT O TOM, UYTO NTHLH Kak
rpynna yAWBHTENBHO ONH3KE XK H30MeTpHuHocTH. awua kpHaa u
nJCMIAZL KpHIJAA TNPOMOPUHOHAABHE COOTBETCTBEHHO [ H [2 (koMTH-
OpH, BHAHMO, OTAHUAIOTCA OT JPYTMX NOTHIL TEM, YTO Y HHX AJHHA
Kpblna ckopee nporopuroHaabEa M%7, uTo HeCOMHEHHO CBSI3AHO ¢
ra1aBROA CCOBGEHHOCTBIO HX NoJieTa — cnoco0HOCTEIO K 33aBHCAHHID).

HuTepecer eme OAHH BORPOC — CO3NIAHHE MOILHOCTH BJA MOQJe-
T4 B JeTATEAbHHMX MblMIUax. Bosabline rpyiHeie MuINE COCTABAA-
ioT npuMepHo 15,56% MaccH Tesa HE3aBHCHMO OT pa3MepoB NTHILH,
a Majble TpyjHbie MBIUIUHE npuMepdo B 10 pasz medsiue. [Mpumeua-
TeJbHO, YTO 3TO COOTHOIIGHHE CHPABEAMMBO H AAS KPOLIEYHOLO KO-
poAbKa, B 1as gefega-munyHa, ¥ oOLIYHBIX NTHL BCe JISTATENbHEIE
MBILIIE! COCTRBJAAIOT B CpegHeM oKoko 17% wmaccu Teaa, Jomumuu-
pOBaBHe Pa3sMepoB COJBIUHX TPYNHEIX MBI [O3BOJAET APEANOna-
PaTh, 4TO MOMHOCTE I/ nmoJeTta obecneuyusaercs LEJIHKOM B3MaXoM
KPLJIBEB, HaNpaBACHHEIM BHH3. IMeloTea u cHeTeMaTHyeckue of-
KJAQHEHHA, HANpHMeP Y XHIIHEIX ATHI Majble TpyAHble MBI
O0KYHO HMEIOT MEHBIUHE pasMephl.

Y koaubpyu xapTHHa uHafA. BoJbline M MaaHe rpyaHble MEILQE
B CYMMe COCTaBJASAIT ¥ HHX 25-~30% maccw Tena, mpuueM oTHOLUIe-
"HHe Macc OOJBIIAX H M&JbIX TPYAHBIX MBI PABHO NpuMepHo 2: 1,
TOrAa KakK y ocTajbHbIX NTHL, oo paBHo [0:1. Bonswmmnii pasmep
MaJbIX TPYAHLIX MRIIL ¥ KOAHGDH HABOAMT H& MHRCHAb, UTO MOLI-
HOCTb J1s mojera ofecnevHBAeTCs Yy HUX BaMAXaMM KpHJAbLEB, cO-
BepllaeMHME B 00OHMX HampasJeHHAX — M BBEDPX, M BHH3. Pesyb-
TaTsl KHHOChEMOK NOATBEPAHIN 3T0 NpeiNtON0KEHHE.

Cxopoctk nodera

OuenusaTe CKOpPOCTh NONETA NTHIH [0 OTHOLIGHHIO K 3€MJE HMEET
MaJl0 CMBICAA, TOCKOABKY MEl OOBIYHO He 3HAEM CKODOCTH NBHIKEHUS
BO3AYXa Ha BLICOTE €e mojaera. BBHAY 5TOro MBI He MOXEM HCHOJB-
30BaTh 0OJABLIOE KONHYECTBO JAHHEIX, HMEIOUUXCH B JHTEpaType.
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Takep n IImunt-Keaur (Tucker, Schmidt-Koenig, 1971} nposenn
HCeJeA0BaHHE ¢ HCTIOAb30OBAHHEM TOYHOH TPHAHTY/IALHH H ¢ KOPpeK-
nHefi Ha CKOPOCTb ABHXKeHHA Bo3ayxa. ¥ 22 pumos ntHu oHu obHa-
PYKHJH ABYKPAaTHHe pasanuns B ckopoctH —oT 10,8 mo 20,7 mfec.
DTH pasnuuMs He GHIH OUeBHAHLIM O0pa3OM CBA33aHH ¢ pasMepa-
MH ITHI[ — OT KPACHOKPBIAOTO TPYMHAJa A0 KAHANCKOA Ka3apkH, —
pasJHYAOmMEXCcY Ha ABa nopsaaka, OaHako ocoBeHHOCTH noneTa O6u-
Ny HeOAMHAKOBH!: HaMpHMep, Vv yTox (OBICTpONeTAWINMe} W Lalenb
(MeanenHoMeTAIOUIKNE) XAPAKTED JIBHXKeHHH KpPLUIJILEB pas3/HueH,
Bo3aMoKHO, uTo Takue DaszNHYHS MOTYT MAcKHPOBATL JKOGLle BO3-
MOMKHBIE CHCTEMAaTHUECKHe H3MEHEeHHS CKOPOCTH NOJETA B 3aBHCH-
MOCTH OT Pa3MEpoB Teja.

Macwtabume coobpakennsi, passurbie Jlafirxunnom (Lighthill,
1974} na ocHoBe a3pofHHAMHYECKOHA TEOpHH, MOKA3ILIBAIOT, UTO Xa-
pakTepHas ANA nerdell NTHLE CKOPOCTE HOJNXMHA BapbHPOBATh
Kak %% gaun  M,%7, [lpu 100-kpaTHHIX pa3iHuHAX B pazMepaX 3T0
Jaer pasauuus B KpeHcepckOH CKOPOCTH MPHMEpPHO B JiBa pasd, 0A-
HAaKQ ABYXPAaTHBEIE Pa3AHYyHs MOCYT OKa3aThbCA HHXKE YPOBHS <llyma»
B CHCTeMe, 06yCA0BNEHHOr0 CYU1eCTBOBAHHEM Pa3HHIX cnocoboB No-
JeTa ¥y pasHuX IOTHI.

CXOmHYI0 ¢ TeopeTHUecKoR 3aBHCHMOCTL nonryuyua I'punyonr
(Greenewalt, 1975b). H3 ero manHBEIX clel1yerT, YTO CKOPOCTD IONETA
JON¥KHA GLITh NPOROPUMOHANBLHA HAarpy3Ke HA KpDELILA B CTENEHH
0,55. Harpyska Ha Kpolibsi (Bec HA eJHHHLY MAOWIAAH KphLia) B
CBOIO Ovepeib NPONOPHHOHANbBHA [, H, CJAELOBATENHHO, CKOPOCTh HO-
JeTa AJAdA NTHI J0JKHA OHITH

U~ 1055~ M 018,

3710 (aKTHYECKH COOTBETCTBYET {IPHHIHMNAM a3pOIHEAMMHYECKOH Te-
OpHH.

B GoaeloM TeopeTHUecKOM HCCAeHOBAHHH MoJaeTa NTHO Takep
(Tucker, 1973) nokazana, uTo OKHAaeMble CKOPOCTH MoJera, IHpH
KOTOPHIX TleHa TPaHCIOPTA MHHHMAJBHA, GUOPEHeNATe] Kak

U=14,6M02,

rae U Bripaxeno B Mfe, a M, —B xkuaorpammax. Kosdduunenr
nponopunoraasHocTd (14,6) GyneT mixe (13,1} npu Goabtuem (Ha
20%) pazmaxe KpuiabeB H Bhimte (16,7) mpu MeusiteM {Ha 20%)
pasmaxe. Ina ntuum maccoft 100 r ycpeauenHoe ypapHeHMe AaeT
ckopocth moJgera 9.2 Mfc, a Ang  3-KHJOrPAMMOBOH NTHIIK —
18,2 m/fe, 1. e. ckopocTH OYAYT pA3MYATHCA B ABA [a3a, 4TO IIpH-
ME@PHO COOTBETCTBYeT auManaszoHy usMepeHnil Takepa u LMmuar-Ke-
uura (Tucker, Schmidt-Koenig, 1971).

Xopollee «COFNacHe» MeXAY NTHHAMYW H YUEHbIMH TO3BOJAAET
NPEeANON0KHTE, YTO NITHUH AOCTATOUHO XOPOIUD 3HAKT aspoAHHa-
MHUECKYI0 TEOPHIO.
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Kak # pu6bl, NTULUE IBHXYTCA B XKHAKOH cpele H HCOBTHBAIOT T
JKe BHARI COIIPOTHBJIEHHSA, CBA3AHHOI'O C TpeHHeM H C LaBJEHHEM.
Opnake ecau poiy cpema mMogiepHBAaeT, TO NTHIE, uTOOH He na-
ZaTh, Tpelyercs NOCTOSHHO CO37aBaTh NoibeMHYIo cuay. Ilpu ro-
PH3OHTANBHOM MOJETE IOAHEMHAA CHAA BOJXKHA OBITE paBHa BecCy.
HeoGxoanMocTs CO2EABATE MOABLEMHYID CHAY BOCHPHHHMAETCS Kak
CONMpPOTHBJASHHE, KOTOPOC HA3WBASTCHA ufté‘ymusnbm conporusae-
auem. TlopremHuas cuia KpPH/JA NPONCPUHOHANBHA MAOTHOCTH BO3-
ayxa (p), naomanu kpena (S), npubAHIHTENBHO KBAAPATY CKOpO-
C'IEI asuxenns B Boafdyxe (U) u xosp¢uuBeHTy MOABEMHOR CHJIH
(Cr):
L= —-pSUCL.

U noxveMHas cunia, B CONPOTHBJAEHHE HIMEHSIOTCA NMPH H3MeHe-
HHH $OPMEl KpHlia, H ocofeHHO yria aTakH, IPHYEM OYeHb MO-pas-
nomy. [lonbemnas cuna yBesqHuMBaetcsl mpomopumoHaabno U2, on-
HAKO MHAYKTHBHOE CONPOTHBJeHHe ofpaTHO mpomopuuoHamsHO U2
yTo JAenaeT MoJeT ¢ HH3KOM CKOPOCTHIO OYeHb AOPOrOCTOAIIBM, DTH
B3aMMOOTHOUIEHHA OYeHb 3aTPYAHAIT TOYHOE NPejACKA3aHHe OXKH-
JaeMofi 1eHH ToAeTa ¥ NTHIL

TeopHs AJAA PAcYETOB 3aBHCHMOCTH MEXKIY MOIIHOCTHIO, HeolXo-
AUMOH AJA noaeTa, k¥ pasMepamu Tena paspaloraHa [leHHHKYHKOM
{Pennycuick, 1969) Ha ocHOBe a3poAMHAMMKH [0JeTa BepTOfeTad.
3ty pabory npoacnxua Taxep (Tucker, 1973), BKIOYUB B Teope-
THYeCKHI aHa/NH3 HMeBIIHecAd AaHHHE Mo MeTaloMHYecKOH MOINHO-
CTH y NTHL, NOJYYeHHEE B aspoinHaMudeckofi 1pybe. B paboty
OEIK BRAWUEHH NAHHEIE IO NTHUAM OT BOJIHHCTHIX HNONYrafuHKoB
(35 r) Ao cumetonteiics uafikn (322 r), Bxnlouas Takke PHOHYIO BO-
pouy (275 r), a TakkKe IO ABYM BHEAM JETYUHX MulllUell, H3 KOTO-
phIX Gdublllaf — JeTysasn JAHcHLA — Bechaa 780 T,

B noppoGuoM aHanuse nmoaeta nruu Takep npHBen yNpoLleHHbIE
YPaBHeHHA ANA ONpejesieHHA Meraboanueckol MOLIHOCTH {HHTeH-
CHBHOCTH MeTafoJH3Ma), KOTOPas MpPAMO NPONOPLHCHAABHA Macce

Tena:
Py, =84,TM,

rae Py — MeTaboanuyeckan MOLLHOCTE B BaTTax, M, — Macca Tena
B KHJIOTPAMMAX,

MagcuMaarpHble pasMepsl NTHLB, CIOcO6HONK NeTaTh

Ecnu reoGxozumas nns monera MeTaboanueckas MOUIHOCTD YBeJH-
UHBaeTCcHA NPONOPUKORANLHO Macce Teda, a pacnojaraemast Moll-
HOCTE YBEJUTHBASTCS ¢ HECKOJAbKQ MeHBINEH CKOPOCTBHIO, TO H3 3TOs
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ro CJAEAyeT, YTO AOJMKHBI CyIIeCcTBOBATh MAKCHMAaJbHHE PasMephl
TeNa, BbIUE KOTOPHX AKTHBEHWA MallyllHii noJerT Oylet HeBO3MO-
®eH. QAHA H3 CaMBEIX KPYIHHIX CIIOCOOHHIX K NOJery HOTHI -— adpH-
kanckas apopa (Ardeotis kori}, Becamas okoso 13 kr, OHa Xuset
Ha 3eMJe, JeTaeT PEIKO H Ha OYeHb HeGOJbUIHE paccTosHMA, | pH-
bl B anLbaTpOCH B OCHOBHOM HCIOJAB3YIOT MapeHHe B BETpe HAH
B BOCXOAfLIHX MOTOKaX TEPMHUECKOr0 NPOHCXOKASHHSI.

¥ Xpynsux OTHI He AeNaJH NPAMBIX H3MepeHHH MeTaboan3ma
B noJeTe, a H3MePeHUs MeTaboaH3Ma MOKOS Majo NOoJe3HHl, 1o-
CKOAbKY HaM HeH3BecTeH AMaNa3oH H3MeHeHuil MetalonunzMa. B or-
cyrcTBHe fojlee moAxopdllell HHQoPMAaLnHY BHIIENPHBELeHHbIe pac-
CYKIEHHA  MOXKHO IpeACTaBHTL B BHAe [pocroro rpaduxa
{puc. 15.4),

PaccyXaeHusi OTHOCHTeNBHC MaKCHMAJibHOrO pasMepa Tena,
NPy XKOTOPOM Ellle BO3MOXKEH NOJeT, Hcnoabszosas Yrakm (Wilkie,
1959) nns oUEeHKH BO3MOXHOCTH MNOJETA YEJAOBEKA C NOMOIRBIO
coGCTBeHHOA MRIUNEUHOH CHJEL. YHJKH DPHUICN K BHBOAY, YTO XO-
pPOIIC TPeHHPOBAHHHMN CMOPTCMEH CMOXET NOAAEPHKAaTbh B BO3JYXe
oueHb ManeHbKufl camomer, I[losasee ero BHBOJA NOATBEPAMJICAH,
Koria Gm ychellHo ocywlecTBieH nodeT «loccamepa AjnGaTpo-
cay — caMofeTa, ABIMHUMOIG MEIUIIAMH 4YeJoBeKa. 2TOT caMoJeT

100
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WHreHcueHooTe 0GMeHa ycnoarsie eAnHiLL)

=
=

—
L=

100 1000 10 000
Macea vena, r

Puc, 15,4, MoiHoers, HeoBxoauMast ANA Nojeta NTHUN, B CPaBHEHHHM € Pacnona-
FaeMOA MOWEOCTHIO, JIMHRA perpeccHd Zaa MeraloausMa TMOKos TMPoBeAeHA € Ha-
gnoroM 0,72, Bropad AHHHS HMeeT TaKOd e HAK/IOH, HO OTHOCHTCH K BERHUHHAM,
g 10 pas Gosbmny (PaKTHIECKH AHANE30H H3MEeHeHHA Moxer OHTL W BRIE).
Tperen juus ¢ Hakaonom B 1,0 cooTseTeTBYeT paccuMTaMHOH MOINMOCTH, HeTpel-
HOA AAS NojeTa, IJTa JHHAA NepecexaeTcs C JAHHWEA DeTPectHH AMf MONIHOCTH
B COCTOAMHH AKTHBHOCTH B TOYKe, COOTBQTCTBYIOUIEQ Macce Tena 10 I, 4TG NpH-
GMHaHTEABHO COOTBeTCTBYET pasMepy Tena HaHbolee KPYNHHZX JeTalOUWIHX NTHIL
JIHMHA TOKA3WBAWOT, YTO NoTpebHas ANA NoJNera MOMHOCTH pacTeT GHICTpee, qem
pacTonaraeMas MOUIHOCTb, H 3TC CTABHT Npefelh MaKCHMANLHLX PA3MepoB A4S
crocofHOl K moery MTHIH,
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Pue, 15.5. MetaGonsueckas MOILHOCTh ¥ OPAMHHKOB B TPeneulylleM IOAETe B 3a-
BHCHMOCTH OT MacChl Tesla (BEpXHAA KDHBAf) H A3DOLMHAMHYECKAT MOUIHOCTD,
moTpeluad ARA Tpeneilyilero noaeta {HEXHAA KpHBad). Ecan npogommkuth ofe
JIHHHH PErPECCHH, TO OHH NMEPeCeKyTCA B TOUKE, COOTBETCTBYIOMIE! BelHUHHE MaCCH!
Tesa, pasuod 100 r. {Ha Casey, 1981),

GblJ1 CKOHCTPYHPOBRH ¢ TINATEJbHEIM YUeTOM BCeX BO3MOMHOCTeH
u B 1979 r. cMor nepeceus Jla-Magm,

Ha nepsmil Barysfl MOMKET f0KA3aTheA MAJOBEPOATHHM, UTO Y
HACEKOMEIX CYU(ECTBYIOT CXOAHBIC OFPAHMUEHHS HAa MaKCHMa/bHBE
pasMephl, NpH KOTOPHX BO3MOXMHO P&3BHTHE MOIUHOCTH, HeoOXOAH-
mofl aag nonera. Oanako Kefizu (Casey, 1981), usyuasmni tpemne-
myulnt nonerT HouHex OGabouek, o0Hapy:XKHJ, YTO a3poAHHAMHuYE-
cKafl noTpeGHag MOIIHOCTh PACTeT RPH yBeAHuEHHM pasmepoB GH-
cTpee, yeM pacrnojiiaraeMas MerafosiHueckas MOULHOCTh, AspojAHHA-
MHYECKAd MOWHOCTh A8 TPeNelllVIIero NeJeTa pacTeT kax M, 108
TOraa Kax pacnojaraeMas merafojHyYecKasd MOMIHOCTb PACTeT Kak
M1 (puc, 15.5).
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Ecawn ape nuHun Ha pHe. 15.5 ApONOMKHTB, TO OHH TNEpecexkyTed
B TOUKe, COOTBETCTBYWoWell macce Tena oxoao 100 r. Hutepecho,
ABARETCA JH YHCTHIM coBmaienueM T1o, uTo 100 r—st1o mpepens-
HEIA pasmep AJS NTHU, CAOCOOHBIX 3aBHCATb B BO3LYXe A0JblE YeMm
Ha HEeCKOJIbKO MTHOBeHHH.

Tpenemwymufi noner o0XoAUTCS B TPH pasa JAOpoKe, yeM Malry-
Iufi nocTynarenpHbl noaer. CaelloBaTeabHO, MaKCHMAaJ bHEE pas-
Mepbl Teda AJA NOCTYNATEJAbHO JIETAILeH HTHLHE JAOJKHE GHTb B
8] pas OoJbllle MakKCHMAJBEHX DasMepoB ANA ATHI Tpenellyllero
nofeta. DTy BeJHYHHY MH NoaydaeMm caeaylomum obpasom. Ecnu
yaenbHas MeTaboAnYecKas MOULHOCTL CHHXKaerTesd Kak M,~%%5, 10
HeoOxoauMo 8l-KpaTHoe yBesNuueHHe pasMepoB, 4TOOB YMEHBIUHTB
yAeJbHYIO MOUIHOCTB B TP pa3d. [Io OTHOILEHMIO K MAKCHMAJAbHRM
pasmepam (100 r) ans Tpenellyulero noJeTa, Npefied pasMepos
IJIS AOCTYNATeJBHOI'0 NOJeTa [OJKEH OBTE paBHBIM NPHEMEpHO
8 Xr, yTO HeAaNeKO OT peanbHOCTH. M B »TOM ¢Jyuae Hallle OYeHb
npenBapuTefibHOE BHYHCAEHHE, HE MMewilee B AefiCTEBHTENLHOCTH
XOPOLIErQ TEOpPeTHUECKOro OOOCHOBAHMUA, MPOCTO YhazbiBaeT HA TO,
uyTO 2Ta 00J14aCTh HYXKAAETCS B JKCHEPHUMEHTaNbHOM HCCASLOBAHHH.

CywiecTByeT JH HHEHUA NpeRen pasMepos?

Bepxuuil mpemen pasMepoB Jfisl JeTAIIUX OTHN YSeRAHTeAbHO [10-
Ka3uBaer, 4TO CYU(eCTBYIOT MAcIITaGHBEEe OrpaHHYEHHA, KOTOpHIE
NPenATCTBYIOT OecnpenelbHOMY YBENHMEHHI0 pa3sMepos. A Kax o0-
CTOAT Aeda ¢ MalhMH pasMepamu? CyllecTBYKOT Jik HHEE oOrpa-
HUYeHHHA, 00pasyomte HWKHHE HOPOr pasMepos ANg mojera?

Mpbl 3HaeM, yTo CaMbleé MeJKHE NTHLBl — KOJHGPH, OHH BeCAT
okoao 2—3 r. OHH He TOABKO 006J4afA0T GHCTPHIM MOCTYNATEAbHEM
noNeTOM, HO B CMOCOOHE ¢ BHAMMOHN JerkKocThi0 3aBHCAThL HA AJH-
TeabHOE BpemsA. KoanfpH, no-BHAHMOMY, HMEKOT CaMble MENKHEe
pPasMepH H3 BO3MOXKHEIX AJAA NTHU, HO HHXAK He CaMmHEe MeJKHe
Ang nojera. HacekoMele BecoM B Majble AOJH MHJJATpaMMa npe-
BOCXOAHO JIeTal0T, OAHAKO TYT HMEIOTCH OrpaHHueHHs, Tpebynomue
HOBHIX MEXAHH3MOB HOJETA,

[Tpn Manwx uucnax PefiHoMLACA reHepalns NOXBEMHON CHALI
NyTeM KJACCHYeCKHUX [BHXKEHHH KPHJA JenaeTcsd Bce MeHee B Me-
Hee sdpextuBHoH. YUncno Peiinonbpica cHHIKaETCA ¢ yMeHbILIEHHEM
CKOPOCTH H C yMeHbUIeHHeM JRHeHHHX Pa3sMepOB, M CHJABI BA3KO-
CTH HAYHHAIOT AOMHMHHDPOB&TH Hal MHEPLEOHHHIMY cHAaMH. KpHaba
KpOMWeyHoll AA0A0BOA MYIIKH OKPYMKeHBl TOJCTHIM NOTPAHMYHLIM
cA0eM BO3AYXA, KOTOPHIH ONpeAe/sel BU3KHe BeJIHUKHB OTHOMICHHR
NOABEMHON CHNBI K conporuBieHHI0. ConpoTHBAeHHe BO3pacTaer,
a noAbeMHas CHAA, KOTOPYIO MOXKHO NOAYYHTh, CTAHOBHTCS Bee So-
Jee HeAOCTATOYHOH.

Sta cHTyauus H HaKAafHBAeT OrPaHHYEHHA HA Maqble pasMe-
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PHL.. ¥MeHblIeHHe pa3MepoB HHIKe ONpele/eHHOTG Npefesa MmepeHo-
CHT Hac B MHP, TMe ASHCTBYIOT HHBe (H3KUeCKHe 34aKOHH H LJd
obecnevyeHHs NOABEMHON CHNL AGAXKHH, CTAN0 GLITh, HCNOAL30BATE-
¢ coBepllieHHO HHHle MexaHusmu. Befte-®Por (Weis-Fogh, 1973)
HCcneZoBaJs NoJeT KpolieuHol ochl £ncarsia, 3710 HEaCEKOMOE BECOM
Be Goaee 0,03 mr, zaBHcas UpH BEPTHKaJLHOM IOJIOXKEHHH Tena,
ACTONL3YeT NPHEM, KOTOPBI MOMHO HA3BAThH MEXaHH3MOM CHJBLHBIX
xaonkoe (clap-and-fling mechanism). Ero kpeiApR ABHXKYTCH € Uac-
toToH 400 apnKenu# B 1 ¢, NpHYEM UHKA ABHMKEHEHH HAUHHAETCA CO
CMBIKAHHA KPhlJbeB 32 cnuHol. [locie 3TOro kphliba pe3xo pacKkpi-
BAlOTCH, a B OPOCTPAHCTBO MeXKAY HHMH BpPHIBAeTCA BO3LYX. JT0
pe3koe ABHIKEHHe BLI3BHIBAET 3aMKHYTHI BHXPb BO3[lyXa BOKPYF
KaMJgoro Kpefia, UTO M PeHepHPyeT HeoOXOLHMYIO MOABEMHYIO CHIY.

Macca rena Encarsie 0,03 Mr, yro Ha nATh DOPAAKOB MEHBILE
Macchl Tesa CaMoro MaJjeHbkoro koaudpu. OueBHAHO, YTO IO a3po-
JEHAMHUecKuM coolpaxeHnsm Oonee Meaknfi kKoaAHGPH Bul1 OB ocy-
LIECTBHM, OJHAKO MOryT ObITh KaKHE-TO HHBIE IIPHYHHBI, ONpene-
RA0INHEe HMKHHA npejes ero pasmepam. [lpuunune cHabxxenua
TKaHeH KHCJIOPOAOM ¥ NTHI ¥ HACEKOMBIX B KOPHe PA3NHYRE, H
MOeT OBITh HMEHHOB 3TOM HaM H clellyeT HCKATh OOBACHEHHA.
K stomy BOnmpocy MH BepHeMcs B Clejyiomeil rnase, rie paccMar-
puBaeTcA HHIXKKHH npelell  paaMepoB TeNld MJCKOMHTAKIHX H
NTHL, paBHBI 3 r— paaMep 3eMJepoex H KoauGpu. Mmu Gynem
CPaBHHBAaThb HX ¢ HACEKOMBIMH, KOTOpBle MOTYT H NOAJep:KHBAThH
NIOBLILIEHHYIO TeMIEPATYPy Tesa, H JeTaTh.

Uena rpaxcnopra

ViMeeT auM cMBICA cpasHUBaThL Ger M noser? CaenaTk 3TO TPYAHO,
ONMHAKO, HecMOTPS HAa (YHIZMEHTARLHEIE DAINHYHA, MBE MOMKEM
OPHHTH K HEKOTOPHM NTOJIE3HBIM BEIBOAAM.

Papee Mo BHAenH, uto norpefnerue xucjaopojaa Npk Gere pas-
HOMEPHO ¥ JHHEeHHO BO3P2CTAET C YBEAHYEHHEM CKOPOCTH. ¥ NITHIL
CHTyauus cobBcem HHas, QOHMUYHO ANF HHX XapaKrepHa HekoTopas
ONTAMAaNLHAS CKOPOCTb I110J1eTa, NpH Koropoll morpelneHke KHCIO-
pola mMuHuMaabho. IIpn Gonee OwicTpoM H GoJee MeAeHHOM ToJe-
T€ HHTEHCHBHGCTh MeTafonnsma ysennuusaercs. [IpH oueHb HH3KHX
CKOPOCTAX HHAYKTHBHOE CONPOTHBJAEHHE PACTET OUEHb CHNLHO, 4
NpH BHCOKHX CKOPOCTAX MOLIHOCTB, neo0xoiMMasi AR RpecjoJe-
HUS CONDOTHBJEHHS TPEHHS M CONPOTHBJAEHHA LaBJIeHHS, YBEJTHYH-
BaeTcsd NPONOPUHOHANBEO TPeThell CTENEHH CKOPOCTH,

Ilepryio cepbesnyio paGoTy MO H3YYEHHK HOTPeOACHHS KHCAO-
poja OPH MoNeTe NTHL ¢ PA3HBIMH CKOPOCTAMH, a TaKe MNpH MO-
Jete IO BOCXOAAILGH M HHCXONSILEH TPAEKTOPHSM NpPOBeN Takep
(Tucker, 1968). H3-3a 00 BeKTUBHEIX TPYLHOCTEA CTOML KE MGAHBIE
HCeseIOBAKHY OBIH NPOBEASHH TOJBKG HAd MajoM YHCJE BAXOB
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aruu. Cxoauwre HecnenosaHusd Tomaca (Thomas, 1975) Ha aerywux
MHIIAX R00aBHAH K HAM HOBHIS BaXKHbIE CBeACHHI.

SHepreTHueckas UEHA NOAETA NTHL H MJEKONHTAKOMMX, IO-8H-
AuMoMy, oauHaxkoBa. ToMac BeIBes cjiefyiolllee ypasHeHHe, coGpan
BMECTe BCE MMEIOHIHecs NaHHHE NO MHBHMaJbHOH HeHe TpPaHCIOP-
T4 ¥ KaXJAOre BHA4, HAYKHASA C TAKEPOBCKOTO BOJHHCTOrQ HONYyraf-
unka (35 r) W KoHuas JAeTyueli aucaneli (779 r):

P* ~o M2,

rae P* —ynenpRas MOIHOCTE (YAeAbHas HHTERCHBHOCTh Merabo-
Jausma), a M,-— macca Teaa.

Lleny Tpascnopra zas jertamefl nTHOR  HAR JeTydefl MHIDE
MOXHO BHIUHCAHTE clAefynmuM oGpa3oM: HHTEHCHBHOCT, MeTabo-
JiH3Ma B Hojiereé NpH Raufonee SKOHOMHYHOH CKOPOCTH pasgednM
Ha CKOPOCTb NIOJIETA, B PEsy/IbTAaTe Mbl NOJAYUAM SHpAKeHHe LeH:H
B TeX XKe eIZHHHUAX, KOTODHE MH HCNOAB30BAJAK A 0003HAYCHHS
nepeMelleRHs] OFHOH eJHRHIE Beca Telda Ha OLHY eXHHHUY pac-
crosnns. Paanuuue MeXxay NTHUAMH H MJIEKONHTAICIHMH 3aKJIK0-
qaercs B TOM, UTO Y ITHL IeHa OyneT 3aBHCETb OT CKOPOCTH, TOTAa
KaK Yy MJIEKONHTALWHX (BCNeACcTBHE NPAMOJHHeHHOH CBA3H) oHa
fie 3aBHCHT OT CKOPOCTH. [lpyroe pasnudue 3aKNUaeTcd B TOM, UTQ
8 BeN{YHHEL, HCMOMb3YEMbIe AJAA PACUETOB N0 NTHIAM, BKAKYaeTcd
gellHunHa HHTEHCHBHOCTH MeTaf0AaH3Ma, He cBfA3aHHAd C NOJETOM.
YUuncneHnas pasRuna GyneTr HeseNHKa, MOCKOJBKY MeTaGo/MK3M TOpH
nionere npAMepHo B 10 pa3s mpesnmlaeT MeTalQJHSM [IOKOS, T, €,
yyer MeTaloNH3Ma NOKOS BBOZKT TOMbKO HeSOJBIIYIO OLIKGKY.

BepreMmca x Hamium Gofee PaHHHM pacCyXAeHHAM. YAenbHAs
HHTEHCHBHOCTb MeTafoNnK3Ma (ydesnbHass MOLHOCTb) NPH NOJETe
JOJKHA 710 A3POAHHAMHYECKOHl TEOpHH YBeJWUHBATECH IIPONOPLHO-
HadbHO M,%Y, OpHAaKO B COOTBETCTBHH C aHANH30M, NPOBEJEHREIM
TakepoM, xoTophIHi HCONb30BaA (AaKTHYECKHEe AAHHbE 110 H3Mepe-
Hil0 o6MeHa B MoJere, OHA He JAOJKHA 3aBHCETh OT PA3MePOB Teaa
{T. e. mosxksa OnTb mnponopuuouanvha M.%). BocnosnbayeMcsa Ha
KAKOe-TO BpeMs 3aBHCHMOCTsKO Takepa,

CkopocTb moJiera y NTHLI BapbHPYeT B 0YeHb WIHPOKHX MNpene-
Jax, B cooTBeTCTBHH ¢ HAHHBIMH, DPHBONHMBIMH I pHRyoATOM
(Greenewalt, 1975b), xapakrepHas CKOpPOCTb ITHIH JZOMXKHA H3-
MeRATbesl Kak M:%!8 ¢ HeGoJBIUMMHE OTK/IOHEHUAMH B TOH HAH HHOR
rpynne OTHL, 00ycAOBJAEHHBIMH OcOOeHHOCTAMH nosera. [leHHHKYHK
(Pennycuick, 1969) ucnoassoBan seanunny M,%!7 1Jis anannsa MH-
TrpaluoRKBEIX NoeToB NTHL. Ecar mowmyocts Ass nosera no Takepy
pasgenHTh Ha CKOPOCTh, TO LEHA NepeMellleHHA JAOMKHA YMEHb-
WAaTbCA ¢ YBEIHYEHHEM DA3MepPOB COrVIACHO BEIPAXEHHID:

MertafonHueckan MoBoCTh
CropocTe

=Ilena TpaHcmopTa ~ M_ 017,
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I'punyonT onpenennn sHePrxio, norpeGHYKO Ias mepeHoca eXH-
HHUH Beca H2 eAWHHIY PacCTOSHHA, H OOHAapyXHJ, UTC LeHa CHH-
JKaeTcs ¢ yBeJIHYeHHEM Pa3MepOB H UTO HAKAOH JHEHH PErpeccHu
pased —0,15 (Greenewalt, 1975b). Mu ue pacnmoaaraem JOCTaTod-
HO TouHOH HH{pOpMalKell OTHOCHTENbHO HHTEHEHBHOCTH MeTalOJH3-
Ma ¥ OTHL, JeTAUHX ¢ HOPMaJbHOH CKOPOCTbIO, UTOGE MOXKHO GHIIO
NPOBEPHTE 3TH OTHoWeHHsA, Has HeGoNBLWIOrC 4YHMeAA B3YYeHHEIX
BHAOB NTHL OBMIH XapakTepHbl COBepLISHHO DPA3JHYHBIE CIOCOGH
nonera (Hanpumep, AJA BOpPoHA H cMewolleficd YafkH), N03TOMY
JJs BHISAACHEHHS BJUAHHA Maclutaba HaM HaAc WMeTh GoJbllle Aan-
HEIX.

Ecay yuyuTHBATE M HACEKOMBIX, TO MHB OXBAaTHM 3HAUHTENLHO
Gosee WHPOKHE pasMepRHN pag— oFf MeHee ueM 1 mr mo 100 1,
T. e, Gonee uem 5 MOPSAKOB.

B cBoake, xyna OvIIH BKIIOUWEHH M HacekoMele, Takep paer Ta-
KO ypaBHEeHHe 15 LEHH! nojaeTa:

Hera nomera (1 Oy-vrt.xm™1) = 0,26M 0%,

Mz atoro ypaBHeHHS C OYeBHIHGCTLIO BHITEKAET, YTO YAeabHAR
leHa TpaHCOopTa NPH MOJAeTe CRINKAETCA ¢ YBEJHIEHHEM PasMepoB
TeNa, TaK JKe KaK ¥ ¥ XXHBOTHHIX, NePeABHTAIOIIMXCA N0 3eMJe.

Y nwoboil paHucH NTAUH LeHA TpaHCNOpPTa SHAYHTENRHO HHXKE,
yem y Oeryuiero XHBOTHOTO TeX e pasMmepoB. OOmAcHAeTes 3TO
Jerko, TITHUB NeTAT 3HauUTeNBHO GHCTpee, Yyem Moryr GemaTh KH-
BOTHHIE TakKHX Xe PasMepcB, ¥ MACKONHTAWHIIHX M OTHI YPOBHR
MeTaboJH3MA NOKOS NMPHMEPHO OJHHAKOBH, # ¥ o0eHX rpynn Mera-
OoJIHdecKHH JIHanascH B COCTOAHHH aKTHBHOCTH OKasulBaercs cXof-
HEIM H ypOBeHb MeTa(0JH3MAa pacTeT MPHMEPHO HA OIHH NOPAJCK.
Ecay nraua npH faHHO# MeXaHH4ecKOH MOLIHOCTH NBHXKETCS OHCT-
pee, ueM Geryilee MJieKONHTalONIEe, TO OHA NPH OAHHAKOBHIX MeTa-
Sonyyecknx 3aTpaTaX NOKpHEaet Ooabliee paccrosgue. M3 storo
CASNyeT, UTO LeHa TPAHCMNOPTA Y NTHIl NPOMOPLUHOHRJIBHO MeHbLIe,

HVitak, sausune pasMepoB Tesa fpH NJABAHHH H NOJNETE OKA3Hl-
BAETCH B HECKOMbKHX OTHOIIEHHAX CXOAHBIM, 3TO MOMKeT MOKasaTb-
€A YAHMBHTEABHHIM, NOCKOJBKY BOAAa H BO3AYX pPAa3AHY92KTCA IO
CBOHM OH3HYECKHM CBOHCTBAaM, a MeXAy pebaMn, NTHHAaMH H Ha-
CEKOMBIMH HMEIOTCH YeTKO BHIPAaKeHHBHIE PA3zJuIH® B CTPOSHHH.



16. Temneparypa Tena
W TepMOperyJsiys

IlTHubl # MJCKONHTAKUINE NOAJePKUBAT Golee UMK MeHee NOCTO-
AHHYK TeMOepaTypy Tena, He3aBHCHMYIO OT H3MeHeHHH Temnepa-
TYypHl OKpy&aloWlel cpenbl. JIna 3Toro HeoOXOAHMO BHNOJHEHHE
OfHOTO TpPeGoBaHHA: CKOPOCTL TEIMIONOTEPE JACMKHA OBITH PaBHA
CKOPOCTH TeRNCNPOAYKIHHA., DTO NpocToe NOJOKEHHe — OCHOBA A
HCEX paccyxJeHHH o TepMoperynaiuu',

U Tenmonpoaykuus, H TenaAoNOTEPH MOTYT H3MeHATbCA B pe-
3ynpTaTe JefCTBHA PAa3AHYHBIX (PH3INOJMOTHUECKHX MeXaHH3MOB.
BoabUIHHCTBO MJAGKONUTAIMHX H NOTHI cNOcoORH yeNellHO NOA-
Jep:KHBATh TAKOS PaBHOBECHe M COXPAaHATH BHYTPEHHIOW TeMiepa-
TYPY TeJa Ha [OUTH MOCTOSHHOM YPOBHE JIHIUL ¢ HEOGOJBIIHMHE 0T-
wnoHeHuAMH. OZHa H3 peryJsfpHBIX (QNYKTyaUHd — 3TO H3MeHeHHe
TeMIepaTyps Teaa B TedeHHe CYTOK, XCILa y JHEBHEIX 3KH-
BOTHHIX TeMNEpaTypa HOYBIO CHHIKAETCS Ha ABA rpagyca 0O cpas-
HeHHIO ¢ AHEBHOH, a ¥ HOYHBLIX, HA0GOPOT, AHEBHAA TEMOepaTypa Ha
JABa rpagyca HHxe HouHoH. TemnepaTypa Tena nOBHIILAETCS TakKKe
npu ¢QusKyeckofl Harpyske, HO 3TH OTKNMOHEHHA Hac cefiuac He HH-
TepecyloT.

Uro M noHHEMaeM nox TeMmnepatypofl Teja? D710 OTHIONB HE
npocrofl BOMpOC, NMOCKOJEKY Pa3Hble YaCTH OpPraHH3Ma HMeWT pas-
HYI0 TEMOEpaTypy. 3a TeMuepaTypy Tesa MJASKONHTAIOWIEr0 H RTH-
sl fipyHuMaercsa OOBIYHO TeMmepaTypa IMyGOKO PacHONOXKEeHHHX
BHYTPEHHHX OPTaHOB, ee HHODJlA HA3EBAIOT 8HYTPEHHeH Temnepary-

poif (core temperature}, a H3MepslOT YacTO KakK TrAyGokyio pek-
TaALHYIO,

Bangane Pa3smMepoBR Ha TEMJAONOTEDH

Paree 6blJIO OTMEYeHO, UTO AJA Pa3MHUHEIX TPYNN TENIOKPOBHRX
MO3BOHOYHLIX XapaKTEePHB Mpelenbl BHYTPEHHEH TeMIepaTypHl Tena
6e3 BCAKOR OueBHAHOH cCBf3W ¢ pasMepamm Tena (radn. 16.1).
B xaxaofl M3 rpynn temneparypa tena KosaebneTcs B npemenax

1 Hacte meTaloanteckoll 3uepriull MOMXeT BATH A3 BLITOAREHHE BHEIHE] padoTH,
OJIMAKO 53Ta 4aCTb HE BXOLAT B YDamHeHHe Tensdobore GanaHnca opranuama, Ecam
e pacueT TEMVIONPOAYKUNA AENaTh HA OcHoBe NoTpeGAeHUS KHGIOPOAR, TO Bes
JMYHIGE Beell BHEWHER pasOThl 40AKHA OHITH HIBECTHA H €6 NYKHO BHIYECT,
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TaGnuua 18.1. [MpuGansuTenbHHE BEARYHHB BHYTPEHHER
TeMOepATYypH TENa ¥ [MABHHX FPYNN  MJACKOIHTAKRDIEX H
nruu. BHyTpE Kax[mof #3 [Pynn Temnepatypa Tena Hesa-
BHCHMA OT PA3MEpPOB Teaa

BuYTpeHRAA

I'pynna KEBOTHEX TemnepaTypa
Onuonpoxoanele (exnaHa, YTKOHOC) 30—31°C
CyMuaThe MISKOOHTAOLIHS 34—-36°C
[MrayenTapiue MAEKONKTAOULHE 36—38°C
Mrunu 39—41°C

HECKOJBKHX CPajycoB K2k HE3aBHCHMAS OT pa3MepoB Tena Hepe-
MeHHas.

OrcyTeTBHe OueBHAHOR CBSI3H MeXKAY TeMnepaTypoilt H pasMe-
paMH Teé/la H YeTKAf 3aBHCHMOCTb TCIJIONPOAYKIHE (HHTCHCHBHO-
¢ty MerafoausMa) OT pasMepos (cM, ra. 6) 3acTaBAsIOT HacC pac-
CMOTPETh BAMSHHE pa3MepoB Teda Ha temnonorepd. OuesnaHo, uTO
ecH TEMJIOMPOAYKLIHS 3aBHCHT OT Pa3MepoB, TO H TEMJIONOTEPH
TAKKEe JNOMKHB OT HHX 3aBHCeTh. KpoMe TOro, HHTYUTHBHO SICHO,
UTO €CNH Y KPYMHBIX H MeJKHX XKHBOTHLIX MOJAAEPIKHBAETCS OHMHA-
KoBasi TeMIeparypa Teaa, To Gojee KPYMNHOE IKHBOTHOE TepdAer
Sonellie Tenaa.

[Ipu obcyxnenun Temionorepb MH OyIeM IOJAL30BAThCA OYeHb
YNPOILEHHBIM MOHSTHEM: TEMMAONPOBOAHOCTHIO XKHBOTHOTO, JTO MO-
HATHE 3aMEeHHT HaM MCKJMOUHTEILHYIO MO CIOKHOCTH MOMHYIO Kap-
THHY TOTepb TEMAa Y KHBOrQ opraHuaMa. Tenjora, ofipasyiolascs
BHYTPH Tefla JKHBOTHOIO, YAaCTHYHO NPOBOMHTCA K NMOBEPXHOCTH Ye-
pe3 TRaHH, HO TNABHEIM 006pa3soM NepeHOCHTCH ¢ KPOBLIO NyTeM
KoHBeKIMH. C MOBEPXHOCTH KOXH TeMJoTa NPOBOAHTCH 4Yepe3
IepcTh ¥ NEPbR H YXOAHT BO BHRIWHKO cpely, TIe HA NPOLECCH
TemJI006MeHa BJHSIOT TakHe (GakToOpH, K4k TeMMepaTypa BO3NLYXa,
KOHBEKIMS H H3NyueHHe, ofpasyolliie OYeHs CJOKHEE 3aBHCH-
MOCTH.

O6paTuMcs Teleps K conpefefeHHI0 OGmell TeNMOIPOBOJHOCTH

{C), xoropoe osHayaer, YTO CKOPOCTE NoTepH Temna (/) npomop-
uHOHA/NbHA PAa3HOCTH TeMmepaTyp Tena (7;) H oxpyxalomef cpe-
Al T

H=C(T.—T).

Cpasy ofpamaer Ha ce6a BHHMaHKHe TOT (AKT, 4TO ecJM TEIAONPO-
IyKUHS H TEeMOepaTypa Teada NHOCTOSHHBL, TO C ROJKHO H3MEHATHCS
¢ HaMeHeHHeM [.. lloBulimenne Te, T. €. yMeHbLUeHHe DAa3HOCTH
MeXIy TeMnepaTypoli BO3AyXa H TeMIepaTypoil Tena, tpebyer
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yeennueHuss C pias NOANSPIKAHHS TIOCTOAHHOK CKOPOCTH TeIIOBOID
notoka. M HaoBopoT, GoNee HH3Kaa TeMNeparypa Bosfgyxa (yeens-
uyenue T—7T.) Tpefyer ans noapmepxanus GanaHca Gojee HH3KOWM
TenAONPOBOAHOCTH. TemaGnpoBOAHOCTL MOMKHO H3MEHAThL TOALKO B
OnpeAeaeHHEIX NpefenaaX, B MepBYIC ouepelb NYyTeM H3IMeHEHHA NpPH-
TOK4 KPOBH K IIOBEPXHOCTH TeNla M yBeJuueHHs o6paLleHKLIX HApy-
XY YUACTKOB Tena (BHTATHBAHHE KOHEUHOCTEH M OTKPhIBaHHe yac-
Tell TeNa, MOKPHTHX peaKofi WepgThio),

TensonpoBoAHOCTL HeMb3d CHH3UTL HHKE ONpeiesieRHON BenH-
yuHH. Ee MOXHO NpencTaBUTb KakK BeJHUHHY, 06pPaTHYIO H30JH-
pywmuM ceoificTBaM Teda. CHHXKeHde [IPHTOKA KPOBH K KOXKE
yMeHBIIART NOTCK TeIa OT BHYTPEHHHX OTAEMNOB Tella K NOBepX-
HOCTH; B3bepOLIHBAHHE LIePCTH HJIH Nephbes YBeIHUHBAST TElJIOH30-
JSLUHKIO OT BHENIHel cpeanl; cBOpayHBaHMe Tena B KAYDOK yMeHb-
laer ero OTKPHITYIC NOBEPXHOCTL M moTepr Tenmna. OJHAKO 3TH
KOHTPMEPH TakiKe HMeloT npepensl >§exTHBHOCTH, H KOTAA TeM-
nepatypa BO3AyXa NMApaeT HHXKe ONPeReNeHHOro npefena (HHKHEH
KPHTHUECKOH TeMNepaTyphl}, 2KHBOTHOE MOMeT ROLIePXKHEBATE CBOKO
TEMOEepaTypy TONBKO INyTeM YBeJHYeHHS Tennonpoaykuui, Ilpw
HRXHe#l kpATHueckofl treMmnepatype (HKT) remnonporoarnocth cBe-
JeHa K MHHHMYMY HAacKONBLKO 3TO BO3MOXHO, a NpH 0ofee HHUIKHX
TeMnepaTypax A0JKHa YBeJHYHBATRCA Tenyonpoaykuus, Ham sua-
KoMa Takas CHTYallHfl: KOTAAa MH ADOXKHM Ha XOJOAe, TO TEM ca-
MbIM YBeJIMYHBAEM TEIIONPOAYKIMIO, €C/AH UBOJAAPYIOUIHX MeXaHH3-
MOB OKAa3HBAETCA HEAOCTATOUHO!.

MunamManbHbIE ypOBeHb TENJIONPOBOJHOCTH, T. €. TEIJIONPOBOA-
noery npu HKT nan Huxke ee, LOMKeH BAPLHPOBATb B 3aBHCHMOCTLS
OT pa3sMepoB Teja XusBoTHBIX. OOYC/IOBAGHO 3TO ABYMS OOBEKTHE-
HEIMH NDHYHHAMH: BO-NEPBHX, GoJiee KDYMHBIE *<HBOTHBIE HMEKT
OTHOCHTEJAbHO MEHBIIYI0 NMOBEPXHOCTL TeAa M, BO-BTOPHIX, ¥ Kpyn
HBX KMBOTHHIX MeX o0HYHO Tylle, ueM Y MeJKHX. DTO 03Hayaer,
4YTO KPYNHLIE MHBOTHEE HaX0AaTcs B Sonee OMATQOTNPHATHOM HOJMO-
JKEHHH KaK H3-3a CBOeH OTHOCHTENBHO MEHBILEH MOBEPXHOCTH, TAK H
H3-32 Jyuiled TemoMsonsuud, (3alypeM Ha MHHYTY 0 CaMHX
KPYMHEIX TPONHYECKHX MJEKONHTAIOLINX, ¥ KOTOPHIX HET LIGpPCTH, —
CIOHAX, HOCOPOTaX H HEKOTOPEIX RPYTHX.)

Ecnu cpaguuBaTh  TeNJONPOBORHOCTE H TeMJAONPOAYKIHK (HH-
TEHCHBHOCTL MeTabonuaMa), T¢ 00e 5TH BeJAHYHEH yRoGHO Bhpa-
3HTH KAK OTHOWIeHHA K macce Teqa. Taxum obpasom, mel Gyaem
CPABHYUBATL YACJABHYIO TemaonpoeomHocTh (C* — noTox Tensa Ha
CNHHALY MacChl TeNa) ¢ yJeJbHON HHTEHCHBHOCTLIO MeTaGonH3Ma

! B sTOM pacCyMACHHM He YIHTHBAETCH WCIAapeHHe ROMH, KOTAPOe NMPH RHCOKHX
TEMMEPATYPAX FABNACTCH BAKHHM ¢foco6oM oTfaun Tenaa, [Ipnm HH3KUX TeMie-
paTypax Ha ucHapentie NPHXOAHTCA Mafaf ROAR oOmel TEMAOMOTEpH, M MOSTO~
My ME ero OTAeNBEHO He patcMaTpHpaem,

15 LMAxT-HReascer
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(H*). Danee Mu paccMOTPUM TOABKO MHHHM&IbRYK TEMJONPOBOR-
HOCTb.

Xeppefin u Keccen (Herreid, Kessel, 1967) cofpanu u apoana-
JH3HPOBAAH 3HAUHTENbHHII MarepHaJ MO TENNONPOBOAHOCTH ¥
NTHIL H MJEKONMTAKWILHX. Benaes 3a 9THM  NMOSBHIOCh HECKOABKO
APYrHX CBOAOK MO 3aBHCHMOCTH TEIMIONPOBO/AHOCTH OT PasMepos
tena. Hexoroprle H3 NONyUeHHBIX YpaBHeHHH NPHBEACHH B
Taba. 16.2. Bce sTM ypaBHeHHs IepecUHTAHLH B OFZHHX H Tex e
€JHHHLaX, BHPAXKAOUHX TeLI0TPOBOAHOCTE B MUNIHIHTPAX KHCIAO-
poza Ha 1 kr Beca Tena B | 4 u #a oluH rpapyc (°C) pasmocTH
tTeMAepaTyp. Kucnopod BHOpaH IAA OUSHKH MOTOMY, UTO HCXOAHO
Bce ZaHHble OHIAM OCHOBAHBL Ha fAoTpelJieHHH KHCAOpPOAA Y 3THX

Tatnuua 162, TennonpoBOAHOCTL B 33BHCHMOCTH OT PAIMEPOB TeN3 ¥ MABKOMH-
TAKGUIEY W OTHU, OOMYYeHHaa 3 ypaBHeRus Cr=aM.% rge (* — yIensHas Temao-
npoBogHOCTh [Mit O (xr-u-*C)-!], M: — macca Tena (kr)

Tpynna XMBOTHLIX %ﬁg‘; pﬂ‘;";‘;ﬁi?‘*x, a b
TInauenrapene MaekomuaTAGIIKE'! 24 0,003—0,598 31,2 —Q,505
TlraueHTapHHEe MASKOMHTAOILHED 24 0,003—0,598 30,2 —0,52
Hnauentaprule MAeKOTHTAKILHEY 192 0,0035—150,0 40,1 —0,426
CymuaThe?) 12 0,0072—5,050 | 37,3 —0,463
Ttz 31 0,0106—2,755 23,6 —0,536

'Y Herreid, Kessel, 1967
2] MacMillen, Nalson, %68,
1) Bradley, Deavers, 1950,

KUBOTHHX. MoxHO nerko BHuBCAHTH KO3 dHUKHERT a9 mepeBoia
8 Jpyrue €AHHHLG, BOpHpareuBasd 1 MJa kucaopofa K 4,8 xan, uau
1 a1 xucnopoga s 1 4 k 5,579 Br,

EcTe nn MeXAY THMH YPABHGHHSMH CyLLeCTBEHHEIE PasJHuus?
PaceMoTpum mepBble Tpu, OTHOCSIMECA K MAANEHTAPHBIM MIAEKOIH-
TAWKM, B HuX pasiHunbl MoxasaTeanu crenenn (b) mpu BenHuHHe
Macchl Tena # KoathdHuMeHTH. ONRAKO JHHHH DErPeccHH, KOTOpHE
OHM OMHCHIBAIOT, NepeceralTesd, U Bas Macce Tena 0,1 Kr ypabme-
HHA JAKT (PAKTHYECKH OLMHAKOBHE 3HAUEHWS TEMJONPOBOMHOCTH.
OtmernM, ut0 GoJblUas YacTh SKCHEPHMEHTANBEHIX TOYEK PAco-
JIOXKEHAa HMEHHO BOKPYT 3TCI'O PasMEpHOro AMANasoHa H, KPoMe
TOTO, 4TO BHIGOPKH OTHOCATCH K pasublM nonyasunsam. Takum ofpa-
SOM, Ha OCHOBE HMelOUlelcsa HHQOPMAIHH Mu He ofHAPYXUBaeM
HUKAKMX OHoJorHyeckux pasanuuil. Jauwbie cofpaumt M3 cambix
PasHooBpasHEIX HCTOUHHKOB, H, NONPOCTY TOBOPS, [AaKe CTATHCTH-

H9CCKH AOCTOBCDHHIC DA3NMYHS B 3TOM cilyyae, BHAHMO, HE OyAyT
UMeTh GUOJOrHYSCKOT0 CMBICAA,
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CyMyaTele He OTAHYAOTCH 3aMeTHHEIM 08pa3oM OT uAAUEHTap-
HEIX M/IEKOTMHTAIOILHX, OJHAKO KOTAA Aefo JoXOAHT OO NTHL, MEE
BUANM, UTO ¥ HHX TEMJICHPOBOAHOCTh 3HAUHTENLHO HHIKE,

B ucxonHeix ypapHeHusax Xeppefiza H Keccena (Herreid, Kes-
sel, 1967) kosduuHeHTH NPONOPUHOHANLHOCTH AJAA HTHIL H Mie-
KONUTAKIIHX He paanudalnch, OAHAKO B 2THX ypaBHeHRAX Macca
TeJa BHpaxanNach B rpaMMax, T. €. B TAKHX eIHHHIIAX MACCH, KOTO-
phie MOJIHOCTBIO BHXOAAT 3a Npefedn pasMepos Jioboit Bapocaolt
nTHIE! B aiforo mMaekonurawilero. Bee, uTo ¥y Hac ecTh, — 3TO ABE
JIHHHH DEerpeccHH, CXoAsllHecs B TOYKe, COOTBETCTBYIOWEeN pasme-
pam tesia 1 r, a npu OoNBUIMX pa3Mepax Tesa JHHHS PErpeccHu Aas
OTHU, HAET 3HAYHTeJBHO HHXKe JIMHHH A MJEKOHHTAIONIHX.

Tabapua 16.3. TennonpoBoRHOCTE Y MAGKONETAICIGEX M HTHI, H3MEpPEHHAS B CO-
CTORHHR [OKOsl, Ho B IIepHOZ HX HOpMajbHOH CYTOMHOH aKTHEHOCTH (G-llepuon}
H B NepHOJ CYTONHOrO Mokon {p-nepuop). Eokuauum HamepeEns, kak B tan. 16.2,
{Ascholf, 1981.)

Tpyona MHBGTHEIX :I,:l;g: %::ﬁ:;g;’ a b
[tnamedrapyiie MIEKODHUTAKILKE 27 0,079--6,660 43,3 —0,517
(@)

ITn2ueHTapREE MREXONHTAIOLIHE 5% 0,004—4,440 | 28,3 | —0,5i9
(o) .,

BopofbREbe OTHUN (&) 28 0,006—1,130 | 35,0 | —0,463
Bopo6uunue ntunn (p) 26 0,0103—0,360 | 23,8 | —0,461
HeBopoGeHHe NTALH (o) 39 0,0027—2,430 33,4 | —0,484
HesopoGbiEnie NTHUR (p) 11 0,040—2,020 16,9 | —0,583

[lpenctaBnenne o© TENAONPOBORHOCTH KPHTHUECKH OUEHHJ
Amodd (Aschoff, 1981), paccMoTpeBmUfl ¢MEICA TepMHHA <IPOBO-
JHMOCTb» M AaBIINil OUeHKY 60JbLIOr0 yHeRa HabdalofeHnit, cuenau-
HBIX H Ha MJICKONHTRWIIHX, U Ha nTHuax. Kak u asropH, paboras-
Wne Ao Hero, Auodd 06HaAPyXMUI, UTO YASALHAS TENJIONPOBOAHOCTD
Bapbupyer xak M;=%5 (raba. 16.3). BMecre ¢ TeM OH OTMETHI, UTO
MEXKJY H3MepeHHAMH, CleNaHHLIMH Ha OAHOM H TOM e JKHBOTHOM
B [ICPHOMA HOPMAJIBHOH aKTHBHOCTH M B AEPHOI HODMaJBHOTO MOKOA,
HMeeTcA 3aMeTHa® pasHuild. XOTd BCe ONpeliefeHus HPOBOAHAKCH
Ha XHUBOTHHIX B COCTOSIHMH IOKOS, Y AHEBHBIX YKMBOTHHX YpPOBeHh
meraboausmMa B JHEBHHIE HACH {(HMX HOpPMAaJbHHI TepUOA aKTHBHO-
CTR, HJIH o-MepHoA} OB Bcerna BHIME, YeM Houblo, Y1 naobopor,
3HAYEHHA, NOAYYIEHHEIE AJAA HOYHHX MHBOTHEIX, OHJ/H BHIUE HOUBIO
(ux a-neprHon), a AHeM (p-MepHOA AMA HOYHHX JKHBOTHEHIX) HHXKE,
OTMeTHM, YTO He3aBHCHMO OT TOro, B Kakoil MEepHOA MPOBOAKIHCH
H3MepeHHs (o MK p), JKHBOTHHE HAXOAHWJHUCH B COCTOSTHRH NOKOA.

15*
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Poab WEPCTHOTO MOKPOBA

Y KpYyAHHK XHBOTHHX BOJOCAHOH NOKPOB TONILE, ueM Yy MeNKHX,
Mpilllp HAH JeMMHHT MPOCTO He MGrVIH OBl ABHraThed, ecah GH WX
awepcTs Oblia Takol e JAHHROM, KaK Yy JHCMIE HJAW MefBeaf.
ToacTellt BOMOCAHON MOKPOB MeHee TeIIOMNPOBOAEH, NO3TOMY KpyH-
AHe JKHBOTHBIE JyYlle 3allHIIEHB OT AOTEPhb Temia. Moryr nu sTH
PasaHuHA OBITE APAMO CBA34HBE CO CHHXKEEHeM TeNJIOAPOBOAHOCTH
IIpH YBE&JHYEHHH DA3MEPOB Teaa?

IloTepu Tenfa y JKHMBOTHHIX MPOHCXOAST TIABHEIM obpasoM ¢
BHEIUIHeH MOBEPXHOCTH, 4@ Y KPYMHBIX KHBOTHBIX OTHOCHTEJLHAA
NACHIAAE HOBEPXHOCTH MeHblre. PaccMoTDHM, K4K 3TO CBA33aHO C
yMeHbIISHHEM TelJIONPOBOAHOCTH NMPH YBeJHUEHHH DA3MeDOB Tena.
Mgl pacnonaraeM cHeAVICHIHMH TapaMeTpamu;

YAeAvbHas TenAGMPOBOAHOCTh, CF ~v M, 450,
OTROCHTENIBHAS MJIOUIAAL TIOBEPXHOCTH Tena, S* ~v M 038,

3HaueHHs] moKasaTenefl CTEMeHH NMDPH BeJHUYHHE MACCHl TelAa B STHX
JIBYX BHIpAMEHUAX CBHIAETEALCTBYKIT O TOM, YTO NPH YBEJHYEHHH
PasMepos Tesaa TeONPOBOAHOCTL yMEHblIaeTcs OnicTpee, ueM oOT-
HMOCUTE/bHAA MOBEPXHOCTh Tead. VIHEIMH CAOBAMH, Y KPYNHBIX KH-
BOTHRIX TEMAOH30AAUMA nyuule, Eclu Mb, He 3aAyMBIBAsCh, Nped-
MONOXKHM, YTO H3MeHCHHe TellJIONPOBOAHOCTH IENHKOM CBA3AHO ¢
yBeJIHYeHHeM AJHHH MeXa, TO NPHAEM K CAeAYIIHEeMY BWBOAY.
Pazgennp 04HO ypaBHeHHe Ha APYroe, Mbl MOJAYUHM, UTO TENJAONPO-
BOJHOCTh HA eNMHHIY TJIOHAJM CHHXaeTcs KaK Macca TeJa B CTe-
nean --0,17, unn 9TO TENJNOH3IOAALHA YBEARUHRALTCH KAK Macca
-Tena B ctemeny 0,17.

To, uTo ME 3HaeM OTHOCHTENBHO TONLIHHE! WIEPCTHOTO NMOKPOBA
H €ro M30JHPYIOIHX CBOHCTB, HeAOCTATOUHO AJAA TOUHON OIEHKH
BIHAHHA Ha Hero pasmepoB. COrJacHO MMEIOWIHMCS Y HAc HAHHBHIM,
H30JAUDYIOUIHE CBOHCTBA YBeJHUMBAIOTCS ¢ YBRJHMYSCHHEM Pa3MEpOB
Tena Ao 10 kr, a y Goaee KPYIHHIX XHBOTHHX He Habamaercs
YeTKOH 3aBHCHMOCTH H3MeHEeHHS H3OJAMPYLIHX CBOHCTB HpH H3IMe-
HEHHMH pasMepoB TeNa. 3Ta TeHACHUHs BHABMAAch B paborax Cko-
aanfgepa {Scholander, 1950b), nccaenopabliero WepeTHHA LHOKpoB
y 15 BugoB mnexkonuralowux. B Gonee nosanedt paGote, nposenes-
Hoft Ha 10 Buaax MJexkomMMTalMUX OT 20-rPaMMOBOIO OJEHbLErc
xoMsuka A0 430-KHAOrPaMMOBOrO NOASIPHOPO MeABeAd, oGHAPYKH-
Jlack Ta XKe TeHJeHIHA: fPH YBeJAHYEHHH pasMepon Tena o 10 kr
rycToT2 MeXa PeryifapHO YBeJHUKBAETCHd, 4 BbilUe 3TOH TPaHHIH
YeTKOKH CBASH ¢ pa3mepaMu Tena He susBasercs {(Hart, 1956).
JIHHHH perpeccHH 3aBUCUMOCTH HM3OJAMPYIOIIMX CBOKCTB MéXa OT
pasMepos Tela NPH BEAHUHHAX Maccel HHxKe 10 Kr WMeloT mokasa-
Teqd HaknoHa ot 0,15 g0 0,20 (no nawsmM oGenx pabot), B pabo-
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te Xapra 6ulIC NOKa3aHo, UTO 3SHMHHA MeX Bcerfa HMeeT Gojee BH-
COKHe TeNIQH3QMHPYIcllHEe ¢BOHCTBA, 4eM JIETHHA MEX TOTO e XH-
BOTHOIQ, OMHAKC B oboux c.nyqaax TEINNOHU3IONALNA H3IMEeHATCH Kak
Macca Tena B crenenn 0,20,

Buao 6B cAMIIKOM NOCHELIHHM AEeAATh BRIBOK, 4TO CHHIKEHHe
TENNONPOBOXHOCTH C YBeNHUEHHEM pasMepPOB Teda onperenseTcs
TONBKO TOJIHHONR MIEpCTHOrO Nokposa. OAHAKO ANS CPaBHHTEJBHO
#eGoNBIINX MHBOTHEIX, Maccoll HHxKe 10 Kr, TOJIIHHA ILEPCTHOIO
fI0KpOBA HMTrpaer oueHb BaXKHYW ponab. CYIIeCTBEHHYIO POJb MOIYT
HrpaTh H APYrHe MOMEHTE, HANPHMEpP TO/MILHHA NOAKOIHOTO ¢J0A
JKHpa, KOTOPah ¥ KPYIHHX MHBOTHEIX GHIBaeT JOBOJBHO 3HAUHTEdb-
HOH.

TenaonpoeoaHOCTh H YCTOHYHBOCTDL K XOMOLY

KaKHe nocnencTeHR  HMeEeT fonee HU3Kkas TENAONPOBOAHOCTE ¥
KPYIHOr0 XHBOTHOrO? B 9TOM OTHOLICHHWH NOKAa3aTeNbHO CPABHEHHe
TeMJIONPOBOAHOCTH H TEOAONPOAYKHHH, I[OCKOABKY TEIMONPOBOA-
HOCTP CHHXACTCA C YBeJNHUeHHEM pasMepoB Tenaa 6mc1‘pee, qeM
yAelbHAsl TENIONPOAYKLHUS. JTO OTPaXKEHO B IMOKA3aTeJAX CTENEHH
CACAYIOILHX YpaBHeHHH:

YieneHas TeIIONPOBORHOCTE, (¥ ~v M ~0:50,
.
YlenbHag HHETEHCHBHOCTb MeTafonuaMa, % ~ M2,

Tot faxrT, uTo Sonee KpyNHLIC KHBOTHHE JAyYille 3aIHILEHH OT NO-
TEpPL TEmNa, MPOCTO O3HAYaeT, YTO KPHTHUECKAA TeMIepaTypa c¢pe-
JAH, HHEXe KOTOpOf ANA coXpaHeHHs TefsoBoro GanaHca Temaompo-
JYKUHA HOJXKHA YBeJHUHBATHCA, V KPYMHHIX KHBOTHHIX OKA3HBa-
eTcs HHXKe. BepHeMcsl K ONpefeJeHHI0 TelIONPOBOLHOCTH:

H* =C* (T, —T,)=C*AT,
OTKYAA HMEEM

H M
rod N-—-—-—-M:_o.s_u NM‘.I‘U'250

AT =

H3 s10r0 ypaBHeHHs CJeAYeT, 4TO, HOCKOJNbLKY ¢ YBe/NHUeHHEM pas-
MepoB Tejla yAeAbHasA TenNonpoeoanocts (C*) cunxaerca GuiCTpee,

geM yAelbHad TEIJIONPOAYKUHS (A¥), AT, KOTOpyw HBOTHOE MO-
JKeT NOJIEPKMBATL £e3 yReAHYCHHS TeMNIONPORYKLUHH, AONKHEA yBe-
AUUYHBATBECA ¢ Pa3sMepaMH KAk Macca Teaa B crenenun 0,25, Brubog
siceH: Y KPYIHBIX MHBOTHEIX KPHTHUECKasd TeMIepaTypa HHXKe, HeM
¥ MeJKHX, DTO €TaN0o XOPOUIO H3BECTHO COBPEMEH KAaCCHYECKOMH
paborer Ckonangepa u Ap. (Scholander et al., 1950a).
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CyllecTsyer 0AHZKO MPHMEU4TeNbROE CJAEACTBHE PaccoryiacoBa-
HHA MEXIY TenyionpoAYKIHed H TelJONPOBONHOCTHIO NPH YBeJaHue-
HHH PasMepoB Tend. UeM KpyNHee KHBOTHOe, TeM TpyAHee H30a-
BHThCA eMy OT meTaGonaHuecKoro Temaa., Jlaxe ecid y oueHb Kpyn-
HOTO MJIEKOMHTAIOUIETO YAZJHTL BCIO LUEPCTh, TO TEIIOTPOAYKLHS
y Hero OyH@eT HenpomopUHOHZALHC O0AbLICH OTHOCHTENBHO LHOBEpX-
HOCTH, Uepe3 KOTOPYK MOMeT TepaTbesl Temno. Ofmas Ttenionpo-
JIYKUHA yBedRuMBaerca Kak M%7, a njomazb NOBepXHOCTH — TOMb-
kK0 Kak M.%%7 3DT0o 3HauKT, 4TO OYEHb KPyUHBIE XHBOTHEIE, Halpi-
Mep CJOHH HJH HOCOPOrH, NMO-BHAHMOMY, He NOJXHH HMeThb LIep-
¢TH. B npoTHBHOM cayuae AJS COXPaHEHHS B TPONMHUECKOM KJAHMATE
Tensoeoro Gajalca norepa Temia GyaeT HepoctaTouHoH. OAHAKO B
XOJOAHOM KJHMaTe ZaXe TAKOe MJACKONHTAKIee, KAK MaMOHT, pas-
MepE KOTOPOro OHJIK CPaBHHMEBI ¢ Pa3MepaMy CAOHA, HYXKIAI0Ch B
IIEPCTHOM TOKPOBE.

Teneps MB MOMXeEM NOABECTH NMPefBAPHTENbHHA HTOI BAHAHHSR
pasMepoB H4 NMpoGaeMH TENJI0OOMERA Y TaK Ha3HBAREMHIX TEMJIO-
KPOBHHIX NMO3BOHOUHHX — NTHE H MAEKOMNHTAIOLIHX,

TemnepaTypa Tesa He 3aBHCHUT OT PasMepoB Teid, XOTA Mexay
[JaBHBIMKH TPYNNAMH MJSKONHTAIOUHX, TaKHMH, K4K CYMUaThHe 1
nAaueHTApPHEE, HMEIOTC XapaxkTepHbie pazjHuus. MHaue rosops,
TEMIEpaTypa Teja — 5TO NePeMEeHHad, He 3aBHCAMAA OT Maciuraba.

Uro KacaeTcA CHHXKEHHA NOTEPb TENAa, TO ¥ KPYRHBX XKHBOTHHIX
uMeeTca ABOHHOE NPEeHMYIUECTBO: OTHOCHTENbHAZA IJIOWAAb [o-
BeDXHOCTH Y HHMX YMEHBIIAETCA C YBeJAWJYeHHeM pa3Mepos H, Kpo-
Me¢ TOro, ¥ HHX Jyullle TenJoH3oaxsuua., C yBenauuerHeM pasMepoB
TeJda TeMIONPOBONHOCTL CHHXKAeTes OHCTpee, YeM yiaeabHAs Temso-
NPOAYKUMSA, B Pe3yAbTaTe YEro KPYNHHM JKHBOTHHIM Jierye TNepe-
HOCHUTb HU3KHE TEMOEPATYPHL.

Tena0KpoBHBIE ZHHO3ABPHI?

A Kak o6cTOAT AeNa ¢ THTAHTCKMMM AMHO3aBpamu? Druiuw au onu
TEIVIOKPOBHBIMH? IDTOT Bompoc obcyxaancs oueHb oXHBAenHo. Ha
CAMOM e Jese TYT 3aK/JAKO4eHO ABa sonpoca. [lepsuit — moriaa an
Yy AMHO3aBPOB NOAZEPKUBATHCA Gosee HIH MeRee NOCTOAHRHAS TeM-
nepatypa Tena, MoAoOHO TOMY KakK 3TO HMEeT MECTO ¥ MJEKOIMH-
TRIOWHX, H BTOPOM — GBI JAM Yy HHX ZOCTATOUHO BHICOK YPOBEHL
MeTa0o/nn3aMa, CPAaBHHMEIN ¢ YPOBHEM Y MJEKONMTAKILKX, HAH OH
OB HHXKE, T. €, KAK ¥ HPeCMBIKRIONIHXCA?

Paccmorpum cHauana Bropoft sonmpoc. Ecin Gbl MHTEHCHBHOCTH
MmeTaboNusMa y AWHO3aBPOB Obila KAK Y COBPeMeHHHIX MJAEKONH-
TAUWMX H ee BeJHUHHA nonafaja OB Ha NPOAOMMEHHE JAHHUU pe-
TPECCHH AN MJEKONHMTAKILMX, TO AHHO32BPH CTOJKHYNHCH GH ¢
ONPE/ie/IERHBIMH, BOSMOIKHO Jae AJA HHX HENPeoAOJHMHIMH, TPya-
HOCTAIMH, CBfI32HHHIMK ¢ YAaJeHHeM TeMja, BHASISIOLLErocs NPy
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meraboansme. IIpH sToM OHH MOriM OB CBAPHTHCA, WJIH, BEIpa-
Kasich Gojlee HayUHG, OHH OBl BHIMEDJIH,

Teneps Bompoc o Temnepatype tesa. Cam fo cefe ofbem Tena
OYeHb KPYIHOTO JXHBOTHOIO MOMeT CNocoGeTBOBaTh CMACYEHHIO,
CraaxWBaHul KoaefaHuil TemmepaTrypwr Tena. IlockKONBEKY pedb
HAET O pa3mepaX AHHO3aBpPOB, TO HX OTPOMHMIH 0OBeM Mor obecie-
YUTh NMOAAEPKaHHe MOYTH NMOCTOAHHOH BHYTDeHHeH TeMnepaTypH B
TeyeHHe HECKOJBKMX JHeH, JlaXe eCIH ARA HHX OblaXapakrepeH
HH3KHH, K&K H y JAPYTHX NpPeCMBIKAWIUHXCHA, YypoOBeHs Merabo-
Jauzma. Cnoruiia u Ap. (Spotila et al., 1973} npennoxuan monens,
KOTOp2sd npeicKa3HBAET, YTO TAKOe IKHUBOTHOE JuHaMeTpoM | M
JOJXKHO OBIIC MMETH TEMIepaTypHYI0 BpeMeHHYI0 KOHCTaHTy, paB-
HyI0 48 u. 9710 03HauaeT, UTO B YCTOHYHBOM TeIJIOM KJIHMATe 3TO
HUBOTHOE MOTJIO OCTaBaThed MO CYTH Heda «TenJOKpoBHuIM», Of-
HAKO Taxoil TeMIepaTYPHON HHepUHH OBbIJIO HEJAOCTATOYHO, 4TOGE
CITAATL Ce30HHKE HaMeHeHHA TeMIePaTyDPhl CPE/bL.

Camo cofoft pasyMeercd, 4TO TeMnepaTypy AHHO3ZBpa Mbl He
MOXKEM H3MepPHThL HENOCPEJCTBRHHO, 0JHAKO MBI MOXKEM TOJKOBATH
HHTEpECHBIE, HO MPOTHBOPEeUMBHIE KOCBeHHble AaHHbie. CBOAKY no-
BOJOE CTOPOHHHKOB OGEHX TOYEK 3peHMd MOXKHO HaliTH B yBJAGKa-
TEJABHOH KHHIe — TPYMaxX CHMOO3HYMAa C BECbMa NOOXOAMIIHM 3&-
rIaBHEM «XOJ0JHBA B3TJAA Ha TeNJOKPOBHHX AHHO3aBpeB» (Tho-
mas, Olson, 1980). PeromenayeM 3Ty KHHIY TeM, KTO x0Tea Onl
CaM OLEHHTHb AAHHHE 3a H NPOTHB TOTO, UTO IHHO3ABPH Gblay Ten-
JOKPOBHBIMH.

Cambie MeJKHE NTHUB H MJAEKONHTAUIHE

Mu BEAeNH, yTo YeM MeAbue JKUBOTHOE, TeM TpyAHee emy cGalaH-
CHPOBATh TeNJONPOAYKLHIO ¢ pacTylllefl TenaonposofHocTeio, Ca-
MEHE MeJKHE MJEKONHTAIOMNHe — 3eMJIePOHKH — H caMble MeJKHe
GTHUH — KOJAHOPH — HMEIT [NPHMEPEO OIHHAKOBEE pasMeps— 2
# 3 r. fpasercAd AW NPOCTHM COBNAaNEHHEM TO O0CTOATENBCTBO, 4TO
npefe/bHEe pasMephl NTHI W MJASKONHTAIWAX OKHHAKOBH, WM Xe
pasmepel 3eMJaepolikn H KonuGpn GJM3KH K npepeny AAf TeIJo-
KpOBHOTO KHBOTHOFO? M He moToMy JiH 370, 4To eiie Gojdee Melxoe
KHBOTHOE He B COCTOAHHH HACTCJBKO YBEAHYHTH TeNJAONDOAYKUHIO,
YyToOH 0HA COOTBETCTBOBAJA TeNAONOTEPAM?

Mur 3HaeM, 4TO 3TO He TaK, IIOCKONBKY MHOTHE HACEKOMEIE MO-
TYT MOAOEPHSHBATH BRHICOKYIO TEMIepaTypy Tena B XOJ0AHOA cpeje.
Kpyansle HouHnle §a0odKH, YKH, 4 TaKXKe Da3jHUHEIE M4eJH H
HIMeJH B MEepHOJb! AKTHEHOCTH ABJAKICA B CYLIHOCTH TEIJOKPORB-
HeiMH. KX JerarenbHble MEIUNUE JOMIKHHE OhiTh TEIVIBIMH, HTOGH
ofecrneuHpaTh AOCCTATOYHYIO AJAA MOJETAa MOLHOCTB, B Xoa08HYIO
MOrofly 3TH HACEKOMBIE HE MOLYT JIeTaTh, 10KAa ¥ HHX He o6pazyer-
cAd DOoCTaToOYHO TelJa AJS Pasorpepa, JieraTelbHHe MEUIIK BaciIo-
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JOXeHH B FpyaHOM OThete, C MOMONIpI0 NpCilecca, NMOXOMXKEro Ha
APOXDb MJAEKOMHTAKIOHX, B 3THX MHIINAX NPOH3BOAUTCA TENNO A0
TeX Nmop, NOKa OHM NOCTATOUHO HE DPasorpeloTcs A BaJera.
Y 6paxHuxa, HAnpHMep, TeMIepaTypa MbIUI AGMKHA OHTL He
Huxe 35°C, a ecnu oHa HHXKe, TO CKOPOCTh HX COKPANISHHA OKA3Ll-
BaeTcs CAHIIKOM HU3KOfl Ansi TMoAnepKaHHA mojeTa. TeM He MeHee
OpaKHHKH MOTYT JeTaTb H KOPMHUTbCA NPH TeMAepaTtype BO3AyXa,
noxopauefi po [0°C. D10 oKkasslBaeTcs BO3MOXHBIM BC/eICTBHE
paszorpesa Mallill Aepen noneroM. CoxpaHeHHio Tenja CIoco6CTBYeT
K TO OBCTOSTEALCTBO, UTO TPYAb OP2XMHHKA NOKPHTA AJHHHEIMH
BOJIOCOBHJHBIMH YelIyAKkaMu, MOMOralOWUMH YAepXHBaTh 06pazo-
BaHHOe npH pasorpese Tenno (Heinrich, Bartholomew, 1971).

Korza sTH HacekOMHE HeAKTHBHH, X TeMNepaTypa CpPaBHHBa-
ercd ¢ TeMnepaTypoll BO3AYXa W OHH CT2HOBATCA IO CYTH fefa re-
TepoTepMHLIMA. [3-3a Manoro pasMepa OHHM OBCTPO OCTHIBAIOT,
YTO TAKXKe BHTOAHO ¢ TOYKH 3peHMsl SKOHOMHHM 3Hepruy. IJTH Ha-
CexOMEle BECAT OT JoJel rpaMMa IO HeCKOALKHX rpaMmmos. Ilpe-
HMYLIECTBOM TAKHX MEAKHX DPa3MEPOB OKa3HBaerTcs To, 9TO # pa-
30rpeB, H OXJaN{AeHHe TpoTeraloT OwicTpo, Bee 3170 ofecmeunBaer
M GOJBIIYIO THOKOCTh B H3MEHEHHH TeMNepaTypH Tena.

¥ konubpH MEL BHAMM Ty e ®apTudy. Koraa roauGpH aKkTHB-
HEI, TeMIIEPATypa TeJa y HHX BeHcoka — 38—40°C, Ho HOUbIO, Korda
OHH HE MOTYT KOPMHTBCS, TeMIepaTypa Teja ¥ HHX CHHMKAETCHA.
D10 o"ueHb rufkafg cTpaTerus, NOCKOJBKY HHTEHCHBHOCTb MeTabo-
JM3Ma Y 3THX OTHI CTGAb BEICOKA, YTQ «TOPIOYEro», KOTOPOE OHH B
COCTOSHHH 3anacTH 3a JeHb, MOTJ0 (Hl OKA3aTECHE HeAOCTATOWHO,
uro6n NPOTHEHYTE BCIO HOUB B CaAydae, eCclH Gbl TeMnepartypa Tefa
OCTaBafdch BHICOKOH. 3Jta cTpartefMd YAHBUTeARHO HANOMHHAET
CTPATErHIO TEPMOPETYASIIHN KPYIHEIX HACEKOMHX,

Tenmepb HaM ACHO, YTO HACEKOMEI®, KOTOPbi€ 3HAYHTEJBHO Me/b-
ye KonuGpH M 3eMAepoex, B cayuae HeoOXQAHMOCTH MOTYT COXpa-
HATh TENAO H 4YTO TAKAR CTPaTeTHd TePMOpPEryJfAlHH aHalOrHyHa
crparerun koaubpu. Ha ocuoBe 5TOr0 Mbi MOKEM 34KNWOUHTh, 4TO
HHMHHE npesen PasMepoB y TeIVIOKPOBHHIX JKMUBOTHHIX He OIpefie-
JeTCH PasMEpPOM Tesla KaK TaKOBHIM. DBIThH MOMeT, Y HaceKOMEBIX
HHBle YCJOBH HOTepH Tensta? Ha 370 cneayeT oTpHIATeABHH OT-
BeT. BaprosoMbio B dntuar (Bartholomew, Epting, 1975) cpaphu-
¥ TenACRPOBOAHOCTE ¥ KPYITHEIX HOUHBIX Galouexr, NTHI H MACKC-
nuTalomux. MecnenopaTedd pacCYMTHIBANH TENJONPOBOAHOCTL Ha
OCHOBE Beca TPYJAHOTO OTHeJa HACEKOMHX, TAe pacloaaralTcsd op-
raHel, reHepupymolllne Tenao (JeTarteNsHule MbUINB). OKasanoch
YTO AAHHBIE MO KPYNHBIM HOUHEIM GafoukaM IomajaH Ha NpAMoe
NpPOAONIKEHHE JNHHHH PETPeCccHH, NOCTPOSHHON AAS NTHIX H MJEKO-
nuralowux (puc. 16.1). HaknoH aHHKE perpeccHd Ans GpaKHHKOB
cocraeun —0,47, UTO HAXOHAHTCHA NOCEepeduHe MeXKAY 3THMH BeJH-
THHAMHK AAsl MACKONHTAIOMMUX ¥ nTHI (Taba. 16.2).
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] ] ]
g1 1,0 10 100 1000
Macca vena, ¢

Pue, 16,1. YaenwHan TennompoOBOSHOCTE ¥ KPYIOHHX HOUHHX GaGouex {GpasmHi-
KOB}, a TaKXke NTHU H MIeKonmHTamownx, Hakaou AHmmH perpeccud aaa Oabouck
nonajaer B AOCBEDHTENbHEE NPefefbl JAHHHH AAR OTHHL H MAekonHTaomux. Obe
JUHHR YMEIOT OAHHAKOBHE KO3dOHUHeHTh npenopuuoHansHocTd, OfpaTHTe BHE-
MaHHe, uTO BHAHMHE KpyToH XOL JNHHHA ONpelendeTcd PA3NMYHHM Macmrabowm,
BCMONb3OBAHHNM Aaa pasrux ocefl. (Hz Bartholomew, Epting, 1975}

3rn pe3yaArTaThl MOKA3LIBAKT, BO-NEPBHIX, HTO (PYHKUHOHANLHO
TeMJOKPOBHLIE KHBOTHEIE MOTYT OBLITh 3HAUHTEJABHO MeJbue, 4YeM
CAMHE MeJKHE NTHUE H MJeKONHTAIHHE, Bo-BTODEIX, ¥ TAKHX XKH-
BOTHBIX TEMJAONPOBOAHOCTh U Pa3MepH Teja CBA3aHH TOH Ke 32BH-
CHMOCTBIO, 4TO ¥ ITHI U MAEKOIMTAKMHX., MBI T0/1MHL 32KNI0YHTD,
9TC KOHeUHHH HIKHHHA Opelen pa3sMepoB Tesla ¥y OTHI H MJGKONH-
TAWIKX HE MOMKET ONpPeAeisThCH TOAbKO COOBDAKEHHAMH TERMO-
peryasini.

EcTe au eme DPHYHHB, N0 KOTODHIM NTHIB H MJAEKOMHTARIOIIHE
He MOTYT HMeTb OoJee Menkde pasmepm? i rewepauuu Tenda
#aM HeoOXOAHMEI roprouee H Kucaopold., KonwOpH, Kak # KpynHsole
Hounble HabOukH, NoOJyuaoT GOABIIYID 4acTh SHEPTHHM H3 HeKTapa,
Taxkum 00pa3oM, MaJoOBEPOATHO, YTOOL OrpaHduerHe G:LIO CBA3A-
HO ¢ ocofeHHOCTBIO cHafiKeHHA ToprounM, Buecre ¢ TeM CHCTEMH
CHa0KEHUA KHCNODONOM y TMO3BOHOUHEIX M HACEXOMBIX HMET pa-
IukanApHHe pasinuns, JlA4 meperoca kHeAROpoda OT NerKHX K TKa-
HAM Y NO3BOHOYHHIX HCIIOJIb3YETCSl CHCTEMa KOHBEKIHH, T. e, nepe-
KauuBauHe KposH cepiueM. Hacerombie oGecrmeunsalor cefs Kiuc-
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JOPOAOM Uepe3 HaNoJHeHHHE BO3AYXOM TPyOOUKH, OTKyAa KHCHO-
pos nubdyHIHPYeT NPAMO B TKAHM, TAe OH H HcmoassyeTcd. Kpo-
M€ TOro, ABHMX.eHHE BO3AYyXd B 3THX TPYOouKax oOBIUHO YCHAHBAETCH
AKTHBHHIM HaxauuBaHWeM. Jlaxke y TakHX HACEKOMEIX, Kax MJCAO-
Bag mywka {Drosophila), HecMOTDPS Ha ee Manblfl pasMep, HMEETCH
CA0KHAA CHCTEMA HAKAYHBAHMA BO3AYXa B TPaxeH.

DT1H pasanuns B cnocobe cHAOMEHNS KHMCAGPCAOM BIIOJHE MO-
IyT o0bACHHTL CYLLECTBOBAHHE OTPaHHYeHHH HAa MHHUMAaJAbHEIN pas-
Mep Yy ATHHL H MIeKonuwrawinux. MakcumanbHag gacroTa cepleu-
HHIX COKpalleHHH y 3eMAepoeKk W KONHGPH HaXoAHTcA B npedenax
1200—1300 yaapos B MEH. JINHTeA5HOCTh OJHOTO yAapa COCTABSET
40—>50 mc. 3a 370 KOPOTKOe BpeMsl cepilie JOJKHQ COBEPIHTH
MONMEHI LUK — HANONHHTHCHA BEHO3SHOH KPOBBIO, COKPATHTBCA H
BBIOPOCHTb KPOBb B pYCIO, PaccnalHTeCs H ObITE TOTOBBIM K CJi€-
AywlleMy UHMKAY HanonHeHus. ManoBepoATHO, 4TO CepAle MJEKO-
MHTAICMETG MOTNI0 OBl B CHJY CBOEro CTPOeHHS HANONHATHCH M Npo-
XOINTE BeChb HHKJ 3a Gonee KOpoTKoe BpeMa. EciaH Henbad NMOBLI-
CHTb Y4aCTOTY COKPANIGHHA, TO €JHHCTBEHHHIH NYTh YBEAHUYHTL cep-
Je4HEIH BEIOPOC — 3TO YBENHUHTH pasMepH CepAua H, Cel0BATENb-
Ho, yaaphore ofnema, fcHO, uTo 310 pellleHye yKe GHACG peayuso-
BAHO Yy 3eMJePoeK H KoAubpHu, ¥ KOTOPHIX Cepjue B ABA HAH TpH
pasa KpyDHee, 9eM 3TOro ciejoBano Obl 0XHAAThb Ha OCHOBE Mac-
WTAOHEIX 3aKOHOMeDHOCTell ¥ MAGKONUTAIOHIMX W OTAL (oM. T, 11).
M y semaepoek, H y KoAuGpH OIpaHHYEHHE KA YBEAHUEHHE YACTOTH
CepleqYHHX COKpalleRuil gBHEM 06pasoM KOMIEHCHPYETCS YBeJIHue-
HHEM pa3MepoR cepiua,

Eule ofHH BO3MOMKHEIN NYTH YBENHUYEHHA KOJHYECTBA KHCJAOPOAA,
HOTOpOe [ePEHOCHT KPOBb, — 3TO YBEJHUYEHHE KHCIOPOLHOH eMKo-
€T¥ KpPOBH, T. €. NOBBIIIEKHe COAepXaHHA reMoraobuna. M semne-
POHKH, H KOJHGPH AOCTHLAH B 9TOM OTHOIIERHH Npefesa: ¥ HHX CO-
JAepxKarHe remMorno0uda B KPOBH BhIIIE, YeM y BCEX OCTaNBHHX KHU-
BOTHHX. OfHaKO y 3TOro NYTH peweHHs] NpPobAeMBl ecTb CTporoe
Ol'paHyueHHe, NOCKOJBKY YyBeJHYeHHe YHC/Na IPHTPOUHTOB B KPOBSH-
HOM pycie (yBenHyeHHe TeMATOKPHTA) YPE3MEPHO NOBHIUIAET BA3-
KOCTb KPOBH.

IlapaMeTphl, ¢cBA3aHHBle C OrPAHHYEHUAMH, O KOTOPHX LlAa peub
(BpeMa COKpalieHHs CepALd, pasMepsl cepiud, BAZKOCTh KPOBH),
¥ 3eMJepoeK H KOJAHOPH, OYeBHAHO, OTOABHMHYTH HACTONLKO LANEKO,
HACKOJIBKO 5TO MNPeAcTaBisfeTcd BO3MOXHGIM  (DH3HOJOTHYECKH.
Y HacekoMHIX ciocof ofecneueHHA KUCNOPOAOM COBCeM HHOMN, u 3TO
1103BOARET TAKHM QYHKUMOHA/NBHO TENIOKPOBHBIM KHBOTHHM HMETh
3HAYHTE/NbHO MeHLUIHEe DasMepHl Teéna, YeM CAMHe MaleHbKHE H3
H3BECTHEIX H2M ITHI[ H MJEKOMNHTAIIHX,

XoTa H KONHGDH, H KPYNHEE HOUHBC BaB0YKH MUTAIOTCS HEKTa-
poM, MeXIY HHMH €cThb 3aMeTHOe Paziuude B cHab:KeHHH TOPIOYHM
BBHICOKOAKTHBHLIX JIeTATENBHHX ML, Kposb HACEKOMHX He mepe-
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HOCHT KHCAOPOHAA, OJHAKO OHAa JOJXKHA TPaHCNOPTHPOBAThb Topioyes
K OpraHaM, NPOH3BOASALIHAM Tenso. BoaMmoxHo, 3THM ofbicHIeTCH
TO, UTO B KPOBH HACEKOMBIX KOHLEHTPAILHA YrIeBOLOB 3HAYHTENLHO
BHIEE, WeM Y NTHI, H MJEKONHTAKMEX. ¥ MISKOMHTAWIIUX COAEep-
JKAHHE [VIIOKO3BH B KPOBH COCTABNAeT okoio | rua 1 m, 2 y MHOrHX
HaCeKOMEIX, B 0COOCHHOCTH ¥ OU€Hb AKTHBHO JIETAIONLHX, COLepIKa-
HiHe caxapa B KpoBH wacto B 10—20 pas sbilie, DTOro A0CTaTOYHO,
4yTOOB 00eCHeynTh TOPIOUHM TKAHH 63 YBEAHYEHHA CKOPOCTH KpO-
pooOpallenns,

B zaknioyeHHe MEL MOXKeM ¢ OTPeAeJieHHOCTEI CKA3aThb, YTO MH-
HUMAJIBHBIN pasMep [THL H MACKONATAKINHX onpelefiserca He TeM,
HacKONbKO Ma/leHbKHM MOXeT OBITh XHBOTHOE M NIpH 3TOM COXpa-
HATH Temao, Bunumo, HemocpejlCTBeHHOE OrpaHHUeHHEe KpOETCA B
VCTPOHCTBE CHCTEME! CHalMKeHWs KHCJAOPOAOM B B BOBMOMHOCTAX

CepALa Kak Hacoca,



17. HekoTtoprie BaxxHble KOHLEMLUH

Ipepmiayimue raasel 3TOH KHEIM OHE NOCBAINEHH! CTPYKTYPaM
H (GyHKUMAM ¥ TOMY, Kak OHHM CBA32HH C pasmepamy rena. Mui
paccMOTpead KOCTH W MBIOUE, 3HeprerHueckuil MeTtabonusM u
cHaliKeHHe KHCJIOPCHAOM, NMmovyeMy AN MBIUIH H CIOHA BpeMs HMeeT
pasHoe 3HaueHHe K T. 4. MBI paccMoTpesu NepeMellletiie X HBOTHLIX
{Ger, NMprIXKY, NJABAHHE H TOJET) M BJAHAHHE Da3MepOB Tesaa Ha
SHEpTeTUYECKYI LgHY MOKOMOUHHM. 3TC BaXKHO, NOCKOABKY pealb-
HEIE JKHBOTHHIE HE CHAAT HA MecTe, HHUEro He jenad. OHH TpaTar
Ha IepeMeLleHHe B aKTHBHOCTL MHOre BpeMeHH. OueBHAEH OAHH
BaxXHEH GaKkT: X0TA cpaBHeHKe XHBOTHBIX B COCTOSHEH MOKOA MO-
XeT ZaThb GUeHb MHOTC LeHHOH MHGOpPMalni, NpededH H OrpaHHue-
HUR Pa3JHYHHX GyHKUHHA, O0BbEeAUHEHHHIX B HEJNOM OPFafH3Me, M}
MOMEeM HafTH, TOJBKO Hec/leAys aKTHBHOE YKHBOTHOE.

Hecnenyda GyHKUMR KHBOrO OpPraHH3Ma, MBI BHAHM, UTQ pa3Me-
PHI JKHBOTHOIC HMEIOT BAaXKHOe 3HAYEHHE H YTO U3MeHeHHe pasMepos
Blteyer 3a coboli HeoOXOAMMOCTH TMOATOHKH DasHHIX (yHKUEA HAW
ux usmenenril, Ioarouarsca AoMKHH caMbe pasJHUHbe QYHKIHH,
fipuyeM H3MeHeHHA AQJXHB COOTBETCTBOBATE TpeGOBAHRAM H3MEHe-
HEH Macmtala.

Hekorophle nepemeHHBIe 0CTAlOTCS He3aBHCHMBIMH OT Pa3MEpOB.
HanpuMep, vennas H3MeHUTh (U3HYECKHE M XMMMYECKME KOHCTAH-
Thl. DTO 03HAYAET, YTC KHBOTHEIE AO/KHE HAXORMTE JYULIHE U3 BO3-
MOKHHX pellleHHMH B paMkaX CyLIeCTBYIOIMX OrpaHHUYEHHi H mpa-
BHJI, ONpefelseMLIX peatpHoCTbI0 ¢dHsHueckoro mupa. Koraz ros-
HYKal0T OrPAHHUCHHA, CTaBAllHe Mpefen AaabHeHNIEro U3MEeHEHHS
MacuiTaGa, npobiema peliaeTcss H3MEHeHWeM KOHCTPYKIIMH, ITH
BOMpOCH HeOOXOZHMO KpaTKO OOCYAHTb B AOMOJHEHHE K TOMY, YTO-
FOBOpHJIOCH B MPEABIAYLLHX TaBax.

He crazauuble ¢ MacmiTatom
H He 3ABHCAMBIE 0T MacurTa0a mepeMeHHbIE

CymecTByIloT $hakTOpe, ¢ KOTOPWMHE JKHBOTHHIE HHUErC HE MOTFYT
caenats, OHM He MOTYT H3MEHHMThL (U3HUECKHX 3aKOHOB, I'DaBHTA-
LHMOHHOTO IO/, CBOHCTB BOAM, 34KOHOB TePMOZMHAMHKH M T, I
O6 5THX ¥ MHOTuUX APYLHX CYLIHOCTSIX MOMHO CKa3aTh, 4TO OHH He
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cs8a3amsl ¢ MaclTaloM, NOCKOALKY OHE OCTAIOTCA HEH3MEHHHIMH |
He BADLUPYIOT B CBA3H C pasMepaMyu XKuUBOTHEIX. Hanmpumep, cuaa,
CBfizaHHas C rpaBuTalmell, — (U3NYeCcKas KOHCTaHTA, KOTepas oAH-
HAKOBA AJs MHEINY K cioHA. TOABKO NHCATens-PAaHTACT MOXKET CRO-
60NHO MaHHLYJAMPOBaTb CHAOH 3€MHOr0 MPHTAXKEHHA, 8 COBPEMEH-
Has TeXHHKa MOKeT BDEMEHHO H36aBJAfATL OT €e HENOCPeACTBEHHOTO
BAHSHHKA JHLIL HECKOALKMX H3OpaHHHX KOCMOHABTOB. Hnda KupoT-
HEIX, OGHTRIOMIHX Ha 3eMJe, 36MHOR TIDHTSKEHHe eCTh peanbHullE
¢ aKr, OT KOTOPOro HM HHKyN2 He YHATH.

K cylsecTsM, KOTOpble HecONOCTABHAMEI ¢ MACWITA0HBIMH Ipe-
0o0pa3oBaHHAMH, OTHOCATCA BCE BHAB (H3WUECKHX H XHMHYECKHX.
KOHCTaHT, TAKHe, KAK pasMepbl aTOMOB H MoJekya. Boxa sBnsercs
YHUBEPCANbHHM DACTBOPHTENEM, H €e CBOHCTB2 He CBA3aHH ¢ Mac-
HMTa0HLIMH TIpeo0pa3oBaHHAMH, DTO OTHOCHTCH K €& INAQTHOCTH,
BS3KOCTH, TeNIOTE HCNapeHHs, ROBEPXHOCTHOMY HATAXKEHHIO, YHelb-
HOH TenyioeMKocTH H T. n. CxoaHniM o0pasoMm He ¢BS3aHkl ¢ Mac-
wradoM Takue (H3HYECKHe KOHCTAHTH, Kak KoahoduuueHt nnddy-
3MH B BO3RYXC H B BOAS, T. €. OHH He 3aBHCAT OT PasMepOB Tead.
OnHnako B HeKOTOPOH CTeNmeHM MMM MOXKHO ynpasnaTe. Hanmpnmep,
AuQGY3Ud KHCAOPOZ2 B TKAHAX 3HAUHTENbHO YCKOPSETCS BCAERCT-
BHe NPHCYTCTBHA reMornofuna. K 3ToMy BOXpoCy MBI BepHeMCH,
Koraa GyAeM TFOBODHTL O TOM, Kak MOMKHO 00OHTH HeKoTOpHIE Orpa-
HUYEHHsA, M3MEHAA KOHCTDYKUMK H €O3JaBasg TaKUM o0O6pa3oM
IPEPLIBHCTOCTS.

\Tepemennsie, neadsucumvie 0T MacwTabuelx npeobpasosanuil,
uHple, HanpuMep, cBoficTBa HEKOTOPHX SHONOTHYECKEX MATEPHAJOR
Y KPYIHHIX H MEJIKHX XHBOTHHIX OJHHAKOBH, TdKOBa {H3HuecKad
GPOYHOCTb KOCTeH M cyXoxHunuit, [Ipo Takue BenHUMHB FOBOPAT, YT
OHH HE3ABHCHMEHl OT MaclliTaba, IPHUYEM 5TO YTBEDM¥AeHHe OCHOBH-
BaeTCsd Ha IMIHPHYECKHX HaONIOREHHSX, 4 HE HA KaKHX-IuBo 00--
IIHX COOBpareHHAX, N0 KOTOPHIM OHM AOMNKHH OHLAM 6H GHITH He:
CBSI3AHBL ¢ MacHITaGoM NoIe6HO hU3HUECKHM KOHCTAHTAM.

Mul Buzean, 4TO B MHINNAX MJEKONUTAOUHX AHAMETp (HAa-
MEHTOB, H/JHMHA& CapKOMepd, NMepeKpHBanue (QHAAMEHTOE H, CAeAO-
BATENBLHO, CHJIA, KOTOPYIO MOMET PA3BHBATHL MBUILZ, HE3aBHCHMBE
OT pasMepoB. MBILILLI MBIWIH H CNOHA PA3BHBAIOT OAMHAKOBYIO CH--
JY Ha eIHHHIY ENOIIAAH HOMEePEeYHOro ceueHus, T. e. CHJa MBIUIH:
HE32BHCHMA OT Macwmtaba. DT0 ODATL-TAKH IMIUpHUECKOoe Halamo-
JleHHe, a He (PYHAaMEHTAJbHO® CBOWCTBO MBI, TAK KAK MBILILER
MHOTHX GeCcrno3BOHOYHBIX 004afa0T HECKOJbKO HHLIMH CBOHCTBAMH,.
00YCIAOBJEHHHIMH DPa3sHOR RJMHON H CTPYKTYpoHR (HIAMEHTOB.

He ofnapaoT aM MHUINB HaceKOMLIX BO MHOro pa3 Gonblmef
CHJIOW, UM HAWIH MHIUH? MypaBeli MOMKET TalLUTh B YEJICTAX.
100Hy4y, KOTOpas BO MHOIO Pa3 Taxenee ero coGCTBEHHOTO Beca.
Tak, MoxeT OBITH, €r0 MBIINIE HeoObyaiHO cunbRH? OLHAKO H3Me-
PCHHA NMOKa3HBANOT, YTO MBILIB HACEKOMBIX PA3BHBAIOT TAKYIO e
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CHAY HA eJHHHLY IJOIMAAH NOMEPEeuHOrO CeYeHHH, KaK H Yy MO3BO-
HOYHHIX. To, UTC MO3BOJAET MYPaBbId Ka3aTbCsl TaKHM CHABHHM,
3TO NMpOCTO CHejCTBHEe BAHSHHS pa3mepos. C yMeHblleRHeM pas-
MepoB 06BeM HAH Macca XHBOTHOTO YMEHbIIAeTCHA POMCPIHOHAb.
HO Tperbell crenleHd L, 2 maomaib TONEPEYHOro CeUeHHS MBILIL
(xoTopas onpeessieT pa3BHBaeMylo CHJAY) yMeHbUIaeTcs AHIIDL KaK
kBagpar L. Takum o6pa3oM, cHNa, pasBHBaeMas MBILILAMH OTHOCH-
TeJbHO MACChl, YBENHYHBAETCS MPOMOPIUHOHANBHO yMeHbllleHHo L.
liMerHO mo 370l MpHYHHE KaIKeTCA, YTO MHILUL MYDaBbi Hecpas-
HEHHO CcH/bHee, XOTS CHIa, pasBHBaeMad MHINUeH, He3aBHCHMA OT
Macurada,

HesasucuMel or MacmTafa MHOrHe ApPYrHe CTPYKTYpDH H (yHK-
nud. M3 mpeamayiuax Iiag Mbl y3HadH, 9T0 00beM JieTKHX OTHO-
CHTeJBLHQ PasMepoB Tena y MJCKONHTAIOIHX MOCTOAHEH M, TAKHM
ofpasoM, HezaBHCHM 0T Macwirtaba. To e oTHocHTCA K 00beMy
KPOBH, KOHIEHTPAUNHH reMornioOHHa, pasMepaM 3PHTPOUHTOE H MHO-
M ApYruM nepeMeddsiM. PasMep cepiua, nmo-sHAHMOMY, OTHO-
CHTCA K TOH e KATErOpHH BeNHYHH, He3aBHCHMBIX OT Maclltaba,
33 HCK/MOYEHHEM TOro, YTO CaMBle MeJiKHE NTHIB H MJIeKOTHTAKLIHE
fIPECIOIERAIOT OTPAHHYEHHEe HA MAKCHMAJBHYIO HAcTOTy cepleyHEIX
COKpaIeHHl [IyTeM OTHOCHTENBHOIO YBEJUUeHHS PasMepoB cepilla
M0 CPaBHEHHIO ¢ PasMepaMH eTo Y COOTBETCTBYIOILeH Tpymnnt B Lie-
JouM, Hacrora coxpalleHdil cepldua He MOXKET NpeBHIIAThL ONpeje-
JeHHoro npefena {npumepHo 1300 ymapoe B 1 MHH), 03TOMY YBe-
JHYHTL cepieddblfi BEIOPOC, TaKk yrobu OH COOTBETCTBORAN moTped-
HOCTH B KHCNODOAe, 3eMJepOfKH H KONHODH MOTYT eJHHCTBEHHHIM
nyTeM — yBeJHUeHHEM pasMepOR cepilla M, cAeA0oBaTenbHO, ydap-
Horo o6reMa.

OnTHMaAbLHAS KOHCTPYKIHS

B sTolt KHHTe MHOrHe yTBep:KAeHHS OCHOBAHE HA HONYIIEHHH, 9TO
-KOHCTPYKIMS KHBOTHOTO ONTHManbHa, HMcnoabsoBadne u3OHITOUHO-
T0 MaTeprajia And NOCTPOAKH HEHYXKHEIX CTPYKTYpP Aoporo H Hec-
nonesHo. CrpyxTyphl cielyeT CTPOMTE Tak, uToOLl OHH OTBEYANH
MAKCHMaJbHBIM 3aNpocaM, 0JHAKO Het HeoOXOAHMOCTH 3aXOMHTb 3a
fApefesbl pasyMHO{l Ge30lacHOCTH. JTO BeleT K ONTHMH3aNHK §e3
DPACTOUHTENECTRBA W H3JHIIECTB, TQ JKe OTHOCHTCS H K SHEDrHH: Mul
npeanonaraeM, uTo HeoOXoAuMEle GYHKLIHH BHTOJHSIOTCS ¢ MaKCH-
ManpHOU sKoHOMHeH, W 000K M3OHITOK — 3T0 PAacTOYHTENBCTBO HE
TOAbKQ GeclnonesHoe, HO H BPedHOe,

JKuBHe opraHHsMH —3TO OpPaBHALHO (YHKIHOHUPYIOMIKE CH-
CTE€MBl, B KOTOPHIX H CTPOHTEJNBHHE MATepHalBl, M XUMHUecKas
PHEPrHA HCNOJAB3YIOTCHA aKOHOMHO., B mpemenax orpaHwueHnit, Hana-
TaeMHX (PHIHUECKHMH 3aKOHAMH, Mbl MOXeM [pelNOJOKKHTE, UTO
JKHBOTHEIE HACKOJBKO 3TO BO3MONKHO yCTpOeHB ONTHMAJEBHO, NO-
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CKOJBKY 32BOJILUHA HEMEAJEHHO YCTPAHAACT BLE HECIKOHOMHYHOE W
pactountencioe, Kaxapfi opraHHaM MoKHC paccMaTpHBAaTh Kak
ONTHMaMbHYI0 AJA CBOMX DasMepoB H THOA yCTpPoHCTBa KOHCTPYK-
UHIO,

Bnonne BO3MO#(HO, OAHZKO, YTO KOHCTPYKUHHA, CIOTHMAJALHAS B
OJHOM OTHOIUEHHH, He ONTHMAajAbHa B aApyroM. Hanpumep, tpebo-
BaHHe SKOHOMHH MaTepHaNla MOMKET BCTYIHTL B NPOTHBODEYHE C
TpeGoBAHHAME, TNpeibABAACMEIMY K HPOUYHOCTH CTPYKTYPH. ITo
03HayaeT, 4To pasHule TpefoBaHHA AOMKHE GHThL cHajiaHcHpoBa-
HH, H AA" TOro, yToOH [IOAYIHT: ONTHMAABHOE DELI¢HHE, HaM Haao
OIITHMH3KEPOBATL He Kaxooli npouecc B OTAENBHOCTH, 8 HEKOTOPYI»
KOMGHH&L[HIO ABYX LIpoHecCOoB, KOTOpad MOXKEeT HMeTh eNHHECTBeH-
Hoe penredue (Rashevsky, 1960). DaxTuyeckH 9T0 aHAJOTHUEO
KOHUEIIIHH OIITHMHE3AUHH B COBpeMEHHOI?l TGO]JETH‘IECKOﬁ IKOHD-
MHEKE,

Chenyomuil War-—3T0 OCO3HAHHE TOTO, YTO HYIKHO HE NPOCTO
cﬁaﬂaﬂcnposau ABe lepeMCHHBIC. Oﬁmee qUCAC BO3MOMHEIX
BRaHMOCBA3eH B KUBHX OrpaHH3Max OlLHCHOMAAKIE BCIAHEKO. ,H,OC-
TATOYHO TONBKG BCIOMHHTb O MHOXKECTBE 3TamoB B cHalXeHHHR KHC-
JIOPOAOM, KOTOpPBIE BCE AGJIMKHBI COOTBETCTBOBATH HHTCHCHBHOCTW
MeraboausMa. Crpyktypa H (YHKUHA B3aHMOCBA3aHE: AHIXaHHE,
pasmepnl ¥ MJOLLAAEL JIETKHX, paccTOAHEA AH(DY3HH, MOTOK KPOBH,
cepaune, yHruHA remornobuia, KanuANgpH, MHTOXOHADHHM, KOH-
HEeHTpalHA (PepMEHTOB H T. A. — Kamyliadaca OecxoHeuHofl uUens
B3aNMO3aBUCHMBIX NepeMeHBHX. [leAocTaTok Halux 3HAHHA He
NC¢3BONAeT HEM CO3AAaTh 06].!.[}7?0 KapTHHY B3aHMOCEBH3aHHBIX IIPO-
LeccoB faxe AAd npocrefilux opranusMoB. M npH HallHX CAHIUKOM
OrpaHHYEHARX 3HAHUAX MBI MOMEM YVUHTHBATE 3IpdexT pasnuuui
B pa3Mepax TeJa TONBKO HA CaMOM YLOpOULeHHOM ypoBHe. Tem He
MeHnee, HMeiuecsd ¥ Hac JNAaHHLIE OTHOCHTENLHO pasMepOB H HX
BJHAHHA y¥Ke AaJd HaM MHOro aasg I[IoHHMaHuA BO3MOMHOCTEH 1
OI‘paHHQEHHI':I, CYIeCTBYHOIIHX B OTHCOIUEHHH BJAHARHA PasMepos
Tena.

O]']JaHH‘ICHHH H NPEPLIBHCTOCTE KORCTPYKIHH

OueHb MaJeHBKME OpPraHuH3M, CKa)keM aMmefa, NoaydaeT KHCAOPOR
nyreM AHDPY3RH, KoTopaf ofecneuHBaeT MOCTYINIGHHE KHCJAOPOAA
BO BCe OTARJE! KHBOTHOIO ¢ HeoOxoaumoi# cropocThio, Ona Gonee
KPYyAHEX OpPTaHH3MOB 3TOT0 HEAOCTATOYHO, NOCKOABKY AH(HY3HA
Ha Oojipllloe paccToaHHe TpelyeT Goablllero BpeMeHH. JT0 OrpaHH-
uyeHHe B CHa0MEHHH KHCJAODPOAOM MOXHo oOOHTH, HCHonb3ys Aud
nepeMellleHHA KHCJAOPGAA [epeHoC MacChl — KOHBEKUHIO. TOMBKO
nyreM AudpysHH BO3AYX B JerkHx oOHOBHTBCH He MOMKeT, IIO3TOMY
NPH BEHTHJALMH JErKHEX HCMOJNb3yeTca NMPUMHUMN KoHBekunu. Cxo-
HEIM 00pa3oM KHCJAOPOA He MOXET NOCTYNaTh K PasHHM YAaCTAM
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Tena nyreM AuGdysnd, B K noTpefaAOnIHM KHCAOPOL KIeTKaM OH
JOCTABASETCS ¢ [OMOLLLI TOKA KPOBH. DTH mpoLeccH HAM HACTOMb-
KO ‘3HAKOMLI, 4TO MBI He AyMaeM O HHX, KaK O NepephnBax B KOH-
CTPYKUEH, T. € KaK 0 HOBOBBEJEHMAX, NpefHa3HaYeHHEIX IJs mpe-
OMOJeHHA orpaHKueHnH, HakAaJbHBaeMBIX MeAJeHHHIM XOAOM AHp-
<py3HH Ha GONIbUIKE PacCTOAHHS.

Eunte ofHH npHMeD, KOIJla OrPAaHHYSHHS B CBASH € MeE/JIEHHBIM
xapakrepoM audQysun npeofoseBaOTcss MyTeM BBEAEHHS HOBOH
KOHCTPYKUHH, — Pe3K0e yBeJHYeHHe CKOPOoeTH AKdY3uu KHCAOpO-
Ja B TKaHH, conepmanine remornofun, [lo-sHanMoMy, 2T0 OCHOBHAS
¢yHKIHA 06HADYXXHBAEMOIO0 B KPACHBIX MBIUILAX remoryaobuHa
{Muorao0kHa).

Orpanuuenus, HakAajbBaIONINeCd Ha CKOPOCTh MepeJayH BO3-
Oy®AeHHR B HepBaX, TOUHO TAK e MOryT GbITh NPeogoeHsl HyTeM
dopMupoBaHHET HOBOH KOHCTPYKUHHK. B ofmeM ckopocTh HpoBeie-
HHY HMIyJAbCa PacTeT ¢ yBelHUeHHeM AMaMeTPa BOJOKHA, KaK 3TQ
HAJIOCTPHPYETCA MPHMEPOM THraHTCKHX AKCOHOB KaAbMapa H He-
KOTOPHIX ADPYyrux Gecno3poHOUHBIX. BREICOKAS CKOpOCTh NPOBEJEHHSA
BO30YXeHNA CBfA3aHAa B JAHHOM cJydae C MeXaHH3MOM OulcTpol
pearunH. CHibHOe COKpalleHHe MBI MAaHTHH NO3BOMAST KaJabMa-
py AenaTb GbCTpHlli PrIBOK, uToOH M30€3KaTh OMACHOCTH HAY nofi-
MaTs Aclwmuy. IInsA oAHOBpeMEHHOro COKDANECHHA MBI MaHTHH
HepBHble UMIYAbLCH JOMMHBL INPUXOLHTHL KO BCEM e€e oTAenam Gea
3a[epPIKKH, H3 Yerc ciaeiyeT HeoOXOAUMOCTE GHICTPOrO MPOBEACHUS
‘BO30YXKACHHA ¥ HaJH4UA THTAHTCKHX aKCOHOB.

YnpapieHHe MBILILAMH FO3BOHOUHHIX, HANPOTHB, OCYILECTRJAA-
£TCH HeDPBAMH, B COCTAB KOTOPHIX BXOASAT COTHH H THICAYH OJHHOY-
HHiX akcoHoB. Ecam Oul mas ofecneueHHs GHCTPOrO NpPOBEfeHHH
BO30YKASHHA OHH COCTOAJH H3 THTAHTCKHX AKCOHOB, TO TOJILKHA
HEePBHEIX CTBONMOB Obia Owbl HenmoMepHo Goawuoil, OrpaHnueEne Ha
CKOPOCTb NpoBeleHHs BO30YKAEHHS B HEPBAaX NO3BOHOUHEIX GHIAO
TPEOAOJIEHO ¢ fIoABJAeHHEeM HOBOH KOHCTPYKLUHH, KOTOp2d OCHOBHI-
BANaChk Ha HCHOMNb30BAHHH H30JHPYIOIIErs BeLIeCTBA (MHeNHHA),
MHenHH NO3BONAET OCYNIECTBJATL OYeHb GHICTPOE NPOBEACHHE HM-
NyJAbCOB, H3BECTHOE MOJ, HA3BAHUEM CAAGTATAPHOZG RPOGedeHiis.

JTH npuMephl MOKA3HBAIOT, WYTO HEKOTOPhle OrPaHHYEHHA U
npejenbl MOXKHO MPeofiosleBaTh C NMOMOUILX) BBEJEHHA pPaszJHYHOro
poja HOBIIECTB. 3TO CHOBA BO3BpAIIRET HAC K BOMPOCY O TOM, SiB-
JSIOT JH COO0H caMbleé KPYNHLIE H caMble MeJKHE XHBOTHEIE HCTHH-
HHe npefleqsl BO3MOMXKHOCTeR? DTOT BONPoCc MHL yXe pacecMaTpHBa-
Jii B . 1, rae 8 taba, 1.1 nepeuHC/AsNHCE OPraHE3MEL ¢ OUEHb pas-
HBIMH pasmepaMi, CYLIeCTBYIOT yOENHTENbHBIC ACBOLLH B NOJb3Y
TOrQ, YTO NPHBELCHHHIE B 3TOM CIHCKE CAMHE MEJKHE H CaMble
KPYNHBIE OPTAHH3MEL NPEACTABAAIT cofoll HekHe fpejleNibl BOIMONK-~
HBIX PA3MEPOB OPTAaHH3MOB B YCAOBHAX, npeobiafatomiuy Ha Hallel
mnavere. Ocraercss, oxHAKO, Ges oTBeTa BONPOC O MPELCHLHEIX
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pasMepax MJeKCNHTAKWHX., Mbl He MOXeM OTBETHTh H Ha BONpOC:
KAKOBH NPefesbl PA3MEPOR CAMOrD KPYNHOTO HA3EMHOIQ MJEKONH-
Tawpiunero? TOYHO Tak e Mbl HE CMOIJIH C ONPEAeNeHHOCThI0 YCTa-
HOBHTb, MOTYT JH TeIJIOKPOBHEIE TO3BQHOUHEIE GHITH MeJbye, UeM
2—-3-rpaMMoBble 3eMJAEPOAKH H KoJHOPH. MHoi nmpunuun cuabxe-
HHA TKaHell KHUCJAOPOZOM, HAIPHMEp TaKof, Kak y HACeKOMEIX, BH-
AHMO, AaeT BO3MOKHOCTh NOAAEPKHBATH U XOPOLIO KOHTPOJAHpye-
MYI0 TeMIepaTypy TejJa TaKHM MeJKHM JKHBOTHBEIM, KaK HOUHLIE
6abGouxku H mMeny. Crado GHTh, 3TH KHBOTHEE ABJIAIOTCH MO CYTH
Jena TeNNOKPOBEEIMH, HO MBI He MOXEM CKa3aTk TOUHO, KMEKTCH
JIH QTpaHHYeHHd, MPENATCTBYWIINE CYIIECTBOBAHHIO TaKHX e Mel-
KKWX NTHIL H MJIEKONHTAKLIHX.

DKonoruyeckue NPpHAGKERHA

Uro Ke MOXKHO Y3HATH OTHOCHTE]NLHC PA3MEPOB XKHUBOTHEIX H HX
6uoNOTHYECKOrO 3HAYEHHA MOMUMO TOTQ, UTO OBLIO y¥Ke BHSCHEHO
HaMu B KHHre? Jlo cux nmop Mel TOBOPHAH O IeJBIX K-
BOTHHIX HJH O YaCTX HX OPraHd3Ma, HO HUMETO He FOBOPHAH of
OKPYXawlllell cpee, B KOTOpoli OHH KUBYT. B OCHOBHEIX pasfienax
KHHI'Y BHEManue OblJIO COCPELOTOUEHO HA MHTEHCHBHOCTH 3HEPTeTH-
yeckore MerafoqH3Ma, CBA3AHHLIX ¢ HHM CTPYKTYDaX U (YHKIHAX,
TaKHX, KaK JIETKHE, KPOBb, CEPAIIEe H T. A. ITO, BUIHMO, OGBACKALT-
€A, BO-MEPBHIX, TEM, YTO SHEPTeTHUeCKHH O6MeH H3YUeH JAyulle, ueM
MHOTKE ApyTrHe (H3HONOrHYecKHe (QYEKUHH H, BO-BTOPHIX, YTO MEI
CKJAOHHE pacCMaTPUBaTh MeTaboHu3M KaK Hexkoe QyHAaMeHTabHOe
CBOHACTBO, ONpefensiollee MHOXKECTBO APYTHX IPOUECCOB.

Mu moHMMaeM, YTO HMHTEHCHBHOCTh MeTAGOIH3Ma ONpefeNsieT
4yacTOTYy NPHeMa MWLM, BbIAeJeHHe H MHOTHe JADYTHe MpPOLECCH,
s toro 4To6H COXPAHATh CTALHOHADHOE COCTOSIHHE IREpreTHde-
ckoro obmeHna u ofMeHA NUTATENABLHEIX BEIECTB, XKUBOTHOE AOJXKHO
YPaBHOBEUIHBATL 3TH MNpolecchl, noraotias numy. Ecau ucnomaszo-
BATh 3KOJOTHUECKYIO TEDMUHOJOTHIO, TG 3TH IPOLECCH MOXKHO NPH-
PaBHATE X NOTOKY 3Hepaul, KOTOPBIH pacCMaTPHBAETCH Kak LEHT-
panbHas npobiaema 3KOJOTHH.

[MoTpeGHOCTL B NMPHTOKE 3HEPrHH, HAM HeoOXOAHMAS CKOPOCTh
ROTJIOIIEHHA [HILH, — 3TO CNpeleAOMHA GarTop O0HAHA H MAOT-
HOCTH MONyJsiUHH XKUBOTHHX. B 3KQAOTHM XOpPOUIO H3BECTHO, YTO
IJIOTHOCTH NOOYJAALUME KHBOTHBHIX KaK TPAaBOAAHEX, TAK H XHIUIHHX
cBA3aHKl ¢ pasMepamH Tejla ofpaTHOH 32aBHCHMOCTBLI, ITC HMeer
BAXKHLE IOCICACTBHA AJAS paclpejefeHH XHBOTHHIX H AJAA allo-
METPHYECKOr0 QIIMCAHHA MIoafl HHAWBHAYAJbHBIX yyacTkos. ITo-
Jy"TeHHe MHIIH N3 OKPyXawileil cpeinl clOXKHEM 06pa3oM CBA3aHO
¢ HCOOJb30OBAHHEM DECYPCOB W ONTHMH3auue# DJIOTHOCTH NONyad-
UHH, T. e, ¢ TeMH B3aHMOOTHOLICHHAMH, KOTOpHIE JEXAT B CaMmoit
OCHOBE COBPEMeHHOH 3KOJOTHH.

16 WMmugr-Huenscex
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B rpenenax HayRA o BAHAHHH PasMepoB, BUAEMO, Haubojee
BaKHOH npoliemoli nocae npobaeM, OTHOCAMHUXCA K MeTaloH3My,
ABAseTC YUeT JHEPTHH, CBA3aHHOR ¢ JoxoMoumedt, §lcHas M uer-
Kafd 32BHCHMOCTb HCMOJb3OBAHUR 3IHEPreTHUYECKHX HCTOUHHKOB JJIs
NEePeNBHIKEHHSA OT PASMEPOB TENa HMEET 3KOJIOTHYECKHE CASACTBHSA,
KOTODHIE HEJAerke KiaccudHUUpOBaTh, B ri. 14 Mbr BHAenW, YTO ne-
pemelllenue 1 Kr Macchl Tesla Ha [XaHHOE DacCTOSHHE KPYNHOMY
JKHBOTHOMY OOXOQAWTCA Jellerde, ueM MeakoMmy. QueBHAHO, BHTOM-
Hee GHITh KpynHHM, eMy Jayuile! OIHAKO B MOHCKAX NMHUIH JOUIARY
HAZO TepeMematbcs Ha Joabliee paccTosdHue, yeM muiii. W echn,
KaK NOYTH Becerga 6oiBaeT, NHUIEBHE DeCYpPCHl CTPAHHUEHHH, TO ¥
OTIZEAbHOH MBIIUM UPEHMYIECTBO B TOM, UYTO €H HYXKHO MeHplUe
OHIIH, ueM JROWaau, ['ekTap JNyra MoXeT NPOKGPMUTH THIAHTCKYIO
DONYJALHIO TOMeBEX MEIel, HO He §oJee ueM OfHY HAH ABe Jola-
1. OueBupno, gyuile GHTh Mafeuskum! LiTak, oTBeT Ha 3TOT BO-
Ipoc He HPOCT H pasMepHl  KHBOTHOTO — 3TO CJCKHHIH MpeaMeT
dyanaMeHTaAbHOA BaXKHOCTH 45 OOMIHX SKONOTHYECKHX TIPHHILA-
HoB.

¥ Hac HeT BoaMoxHOCTH Josee mompoGHO ofcy:XIaTh 3KOJOTHU-
yecKHe CIefCTBHS PasJHuHil B pasMepax XUBOTHHIX. DTH BONPOCH
paccMaTpHBAOTCH B HEJaBHO BHeImel MoHorpadud, B Koropof
3aTParuBaloTCs U TaKHe NpobJeMsl, KaK DOCT H pasMHOMKEHHe, Mac-
ca M MMOTGK 3HEPTHH, YNCAEHHOCTb KHMBOTHHIX M APYrHe 3KOJOrHYe-
CKNe BONPOCH C TCYKH 3DeHUA DPasMepOR MKUBOTHHX H BANAHHIL
Macwirada (Peters, 1983).

Beakuit GHoaor, HHTepecyomnicd npobremaMy pasMepoB Tesa,
JOJKEH 3HATb HECKOJbKO OCHOBRHIX pafoT. $l yROMSIHY HEKOTODHIE,
XOTH Jpyrue MOTYT GHITH CTOJIB € BasKHBIMH, 2 MHOTHE ViK€ ILHTH-
poBajuch B NpPEABIAYMIHX riaaBax. [lepBasi H3 HHX— NPeBOCXORHO
nanxcapnas kaura «On  growth and form» JI'Apem Tomncona
(D’Arcy-Thompson, 1961, snepswie nsnana B 1917 r.), uurath xo-
TOPYIO OYeHb JIErKO H NMPHATHO. YacTo LHTHPYETCH KJAaCCHUECKas
kuura Knefifepa «The Fire of Life» (Kieiber, 1961). Ofwe6uono-
rHyeckuil HHTepec npeAcTasider ob3sop S, Gould, 1966, U waxonen,
A XoTea Gul YIOMSAHYTb GG OueHb WHTEPECHOM CHMNO3IHYME, TPYAH
KOTOpOro H3faHsl noja peaakuued Ilepau (Pedley, 1977). Bee 31H
ABTOPHl PacCMaTPHBAIOT PA3JIHUHBIE W BaXKHBIE ACTEKTH YBJSKATENb-
Hoft ofaacTn GHOAOTHA — HAYKKM O POAH pasMepoB M Maciurada,
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A. Henonpaopantblie 0603HaueHns

¢ — Ko pHLUHERT NPOTOPIHOHALBEOCTH
b — nokazarean CTelleHH, aJ'IJIOMETpH'-IeCKHﬁ JIOK&3aTenb,

HAaKJAOH
A — IACII &AL, HAOOLAAL MOBEPXHOCTH
F —cnaa

[ —gacrora
H — tennora
LL — gnuna
M — macca
M.: — macca Tena
P — MOWEOCTh, YPOBeHb (HHTEHCHBHOCTb) MeTafonaH3Ma
OTICM — ocraToynu# nokaszaTenb CTENEHH NPH Macce
S — nowans NOBepXHOCTH
T — remnepatypa

{ — Bpems
U — ckopocTs
V — o6wem
V02 — CKOpOCTh MoTpel/ieHUA KHCAOPOZA
W — Bec
W — patorta

* __ylenbHas BeAHYRHA {(HedeHHas Ha MAaccy), HampHMep,
yAenbHAad MOIIHOCTE
P* — MOHIHOCTE HA €ZHHHLY Macc
MLT — pa3aMepHOCTH Macchl, AJKHE, BPeMeHH
Jpyrie ofo3naueHus ofpefeneHbl B TEKCTE TaM, TAe OHH MPHBO-
nartea.

b. AnnoMeTpRUecKoe ypaBHeHHe
AnnoMeTpuueckoe yparHeHMe B oO0lleM BuIe 3ANHUCHIBAETCA Tak:
¢=ax% U B aorapadmuueckoil dopme: lgy=Ilga+blgx.

B Bonpocax BAMAHHA MacliTala, A€ CTPYKTYP H GQYHKUEH
CBA3AHLH C PA3MEpPOM Tefla KHUBOTHOTO, OGEIYHO MPHHMHTG paccMmar-
PUBATb PA3MePhi Tesia KaK He3aBHCHMYIO NMepeMeHHyo (x).

ITycte M: ofo3nauzaer maccy Teda B AJJAOMETDHYECKOM ypasHe-

HHH
y = a.M'rb.

16*
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B 3Tom ypaBHeHMu TNoKazaTeJb CTeNMeHH D HA3LIBAETCA AOKA3ATE-
AEM CTEneHU Npu seaudune Maccui TéAd. JTO TO Ke caMoe, HUTO
HaKJOH NPAMON NHHHH, BHIpaKAKIIEH aAdlOMETPHYECKOE YPABHEHUE
Ha rpadHke B norapudMHUECKHX KOOPJAHHATAX.

Kosghputuenr pnponopulionansHocT™d ¢ WIEHTHYEH NepecedeHHIo
JAMHHM DerpeccHH NpPH Macce Tead, PABHOM eAMHHUe, HMH M;=L
OfbacHuseres 3T0 TeM, 4To uHcAe 1, Bo3BedeHHoe B JWOOYIO cTe-
nmeHn, paBHo 1, 4To Xaer y=a.

KoMmbiotep MoxeT o6pafaThiBaTh AaHHhle H CTPOHTb TpadHKR
IS pacueTa CTATHCTHYECKHX MAPAMETPOB H JHMHHMH PerpeccHH.
MHorde H3 TakuX rpadiHKOB HMEWT Cepbe3HBle HEeJOCTATKH HH He-
ya06eTBa BCJAGACTBHE TOTO, uTo MacwmTabu obenx oceil pasnme. Ilpn
ACNONBL30OBAHHH PA3HEIX MaclITaboB HO JBYM OCAM HAKJOH JHHUH
erpeccHi HCKaM(aeTc#d, H ¢ NEepBOro B3T/Afa €ro TPYAa OUEHHTh.

aK, HanpuMep, echu ma rpaduke, BHI2HHOM MAIIHHON, OCh § 1e-
OPONOPUHOHAABHC YAJMHEHA MO CTHOLIEHHIO K OCH X, TO JIMHHA pe-
rpeccun Oyner BHIVISAAETE 3HAYNTEJBHO KPyue, yeM 3TO ecThb Ha ca-
MOM Iene. ECAH KOMNBIOTEP pPacTATHRaeT HAH cxumaer ofe och
B DA3HOM CTeneHH, TO pe3yabraToM Onpaer cOusawiiufl ¢ TOAKY
BHeIIHW# BUA NHHUA perpeccHn. IlpuMepoM MOMeT CAYKHTD
puc. 16.1. Hdna rpaduka awo6oit perpeccHn MOXKHO PEKOMEHIAOBATH,
yTolel O0E OCH WMEAH AENEHHS PABHON BeNHUMHBI, TOTAA HCTHHHEIA
HAKJOH JIMHHH PerpeccHd OYAeT QueBHIHLIM.

Maceca Tena unu Bec TeNa TPAARIUHOHHO OTKNaAHBAKTCA MO OCH
abeunce (ocH x). ITO gZeraercd He MOTOMY, UTD MACCY Teda MOK-
HO ONpPelefHTh ¢ (oJpmiell TOYHOCTRIO, UeM MHOrHE Apyrie nepe-
MeHHElE, HO TMaBHHIM 00pa3oMmM NOTOMY, UTO HaAM HHTEDPECHO, KaK
Hekas ¢yHKUHHA, HAIPHMEP HHTeHCHBHOCTL MeTaBoNnaMa, MeHAeTed
¢ H3MEHeHHUeM pasMepor Tena. Henemo paceMarpHBaTbhb H3MeHEHUSA
Beca Tela Kak (YHKUHMIO HHTEHCHBHOCTH MeTaGoanaMa. Takum
ofpa3oM, NpH H3YYeHHH MacIITAGHEX 3aKOHOMepHOCTEd paaMephr
TeJa BCEraa OTKIaAHBalTCA [0 ocH abciuce.

IlTpn perucTpalln¥ Maccel MIH Beca Teaa caeayer coGaionath
HEKOTOPHE mnpefocTopoxHocTu. HanpuMep, dAsadercs NU COTepKH-
MOe KenyAOYHO-KHIIEYHOoro TPakrTa {y KOmuTHuX Ao 20—25Y% Beca
Tena) HacThlo Beca Tena? MoKHO JW cunTaTh GonbHIMe KKDOBEHE
OTJOMKEHHA, XapPaKTEPHIYIOLIHECs OUeHb HH3KOH HMHTEHCHBHOCTLIO
metaBonnsma, cocTaBHOH uacThio merabonusupyiomero tena? HUro
IPHHHMATE B KA4eCTBE MACCH Tena y ABYCTBOPUATOLD MOJJIKCKA C
ToJCTOR TAXKENIOR PAKOBHHOH, KOTOpPAs BeCHT B HECKOJBLKO pas
fonplue, ueM KHBas uvacTe XuBOTHoro? Kak onpezeastrs Mmaccy
Tena MeAy3bl, COCTOSAILYW B OCHOBHOM H3 BOJAB M RMeKllefl odeHb
Mano meraloNHYecKH AKTHBHLIX TKaHeH?

Ha »Tu Bompoch HeT npocThiX 0TBeToB. [lonbiTka RAATH eAHHYIO
OCHOBY AJs1 cpaBHeHH{ cleJaHa npH MCMOJIb30BaHHH 0OIIET0 cofep-
sxaHua Genka B opranusMe. B 3TtoM eCTh CBOW TPEeHMYILLeCTBa, HO
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eciu GpaTh N8 OLEHKH colepaHHs OeJKa KOAMYECTBO A30Ta, TO
y Hac GyAyT 3aTPYAHEHUA C TAKUMH KHUBOTHHMH, KaX aKyJhl, ¥ KO-
TOPEIX B LIEJAX PEryJUPOBAHHA OCMOTHUECKOrO JaBJeHHS B XKeJe-
3aX COAEPIKUTCS 3HAUHTENBHOE KOJHUECTBO PACTBOPOB A30THCTHIX
BellecTs. B HacTofilllee BpeMA MOXHO TOJBKO CKasaTk, 4TO Cpae-
HeHHe cJielyeT ADOBOAHTH MeXJAy IPYNNaMH AOAOGHEIX JKHBOTHEIX,
YTO CJAENYeT PYKOBOACTBOBATLCA 3[APABEIM CMEICAOM K YTC OTBETH
Ha BCe BOIPOCH MBI He MOJIYUUM.

B. Mepecuer ypaBHeHuil B COOTBETCTRHN ¢ eAMHHUAMM,
HCOOMB3YEMBIME AJMA MACCH TENA

Maccy Tena MOXKHO BHIPAa3HTh B IPaMMax WIH KUJAOrpaMMax, UIH
naxe B ApDyrux eguruuax. Ilepexoa oT onHof cHCTeMH eAUHHIl K
Apyroff BHI3BIBAeT U3MEHeHWUe GHCAEHHOH BeJUdHHBE Ko3(dHUHEHTA
NPONOPUHOKAABHOCTH {a).

Ecan B narnom ypasienuu M, BHpakeHa B rpaMMax, TO nepe-
cuer M; B xunorpaMmsl 6yleT cocToATh B caeayiomed. [Ipasywo
CTOPOHY ypaBHeHHA Hago yMHOXuTb Ha 1000¢/1000¢ (uTo paBHO
e[IMHHMIE ¥ TO3TOMY He H3MeHseT ypaBHeHHf, HO NO3BOJAET Aalb-
HeltImHe npeofpasoBannd).

3aMeHseM IPAMMBL Ha KHJIOTPAMMEL

10008
10008

1000%) —*__
=(a- ) 1000°

x b
= a- 1000 (W) .

y=axt.

HubiMu cnoBaMu, uncieHHoe 3HauenHe x genuTcs Ha 1000, a une-
JieHHOe 3HayeHHe & ymHoxaerca Ha 1 000°,

[Ipn mepexosie OT KUIOTPaMMOB K IPAMMaM COOTBETCTBYIOUIAS
ofepauns OyAeT COCTOATH B CAEAYIOMIEM:

L b
S (10002,

F. Anre6panyeckue npasuia naa AelCTBHIT ¢ BHIPAMKEHHAMH,
COACPIAUIHMHA CTEMEHH H KOPHH

xﬂ .xb — xﬂ"'b
1
]
.__l = xﬂ.—l{?
b ¥
X

(xa) b= xab'
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x'ﬂ——-?—,
L

x*=V%,
a

PL
xX0=1,

& —
ecd Y =x%, TO x=|/y.

J. ®opmyas! pasMepHocTel HEKOTOPHIX YaCTO ynoTpedaseMblx
{rn3nvecKnx BeNHUHH B cucTemMe MLT

M —>sT10 of03HaueHHe pasmepHOCTH Maccehl; L — mawne; T — Bpe-
MeHH. CHMBOJIBI Da3MepHOCTell MOXKHO YMHOXATH H HAEJNHTH, HO
HEe/b3A CKAAALBATE U BHIYHTAT.

Ckopocts LT-!

Yekopenue LT—2

YacroTta T-!

IMnotHoCTE ML

Hmnynec cunm MLT-!

Cuna MLT-2

dueprus, pabora MLAT—2

Mowmnocts ML2T-3

Hasnenyie, Mexannueckoe Hanpsxkendue ML-I1T~2

Baskoctb (auHaMuyeckas) ML-IT-!
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B nsnareascrse «Mup»
B 1988 roay BHIAYT B CBeT:

Xouauka II., Comepo Jk,
BHOXHMHYECKASA ADANITAUHNA

ITep. ¢ aurg., M., 1988, 37 5., 4 p. 70 k.

B kHure aMepHKaHCKHX aBTOpOB colpad H clobuied
Gonpwofl axTHUECKHN MaTepHaJs, pacKpHBawlIHi Ouo-
XHMHYECKHE MeXAHUIMBl aflafiTallH K pasJauudsIM (B TOM
YHCJE IKCTPEMAaJIbHBIM) YCNOBUSIM CYIIECTBOBAHHS.

ABTOpEI yXKe H3BECTHR! COBETCKOMY GHTATENIO MO pa-
Hee BHIUIeAUedt KHEre «CTpaTerus GUOXHMMHYecKOH azam-
tanuu» (M.: Mnup, 1977 1.).

Coaepxaunue: TeopeTHueckne noaoxeuus (HYHKUHH
U OCHOBRHIE MyTH OHOXHMHYecKol ajanTauwp). Aganrta-
HA K (pH3NYeCKON HATPY3Ke W KHCAOpOAHOH HepocTaTOd-
HOCTH. AflanTalMs K HEIPSHHIO V PHO, Yepemax M MJexo-
nutarowex, Ileperniovenne meralonnsMa npu aHruppo-
6uose W cnsuKke. AJanTHBHRBE 0COGEHHOCTH MeTabonH3Ma
NpH 3MOpPHOHANDHOM DAa3BHTHH: ajanrauus Kk OepeMen-
ROCTH, POLAM H KOpMaeHHW. JlpiXxaTeabHBIE ITHIMEHTE
{comocTapneHne PeMOrAOGUHOB, TEMOIMAHWHA W TIeMo-
spuTprHa). Peryasaumug ocMOTHYECKOTO OABAEHUS Y OpFa-
HU3MOB, TemmeparypHasi afantanusa. Aganrauus X BHICO-
KOMY NABNGHUIO.

llpennasnausaercs A1 GHOXHMHKOB H (DH3MOJOTOB,
2 TaKXKe CNeLHaJUCTOB-MeIHKOB, 3aKUMAIOIIHXCA CMop-
THBHOR MeNHUWHOH ¥ U3YyUEHHEM CTPECCOBHX BO3AeHCT-
BHI HA OpPraHU3M.



Kemn I1., Apmc K.
BBENEHHE B BHOJIOTHIO

ITep. ¢ anra., M., 1988, 50 &, 4 p. 10 k.

BesHKOAENHO HANIOCTPHPOBAHHBIE yueOHHK obwmef
OMOJIOTHY, HANHCAHHEI B JHKBOH yBaAeKaTeNbHOH (opme,

B KHHre paccMaTpHRAOTCH OCHOBH YyueHHA o0 3Bo-
JUOLMH; TMOHSTHS 00 3KOCHCTEMAX H TONYASAILHAX; OCHOB-
HBle 3Tanbl 3BONKNUH YeJOBeKa; CHOcolH PasMHOKEHHS
H 9BOJIOUMA; MXH3Hb KJIETKU, €e CTPoeHHe H (QYHKUMH;
NMPOHCXOMKAEHNE 2KH3HH; TIeHeTHYecKass HHQOpMauud
{cTpyKTYpa TeHOMA, cuHTes §esKa, 3aKOHH HACAEACTREH-
HOCTH, 3KCIpeccHs reHoB); pacTedus (Mmopdoaorud, ava-
TOMHUS H HEKOTOPHle acneKTh (PH3HOJOTHK BHICIIHX pacTe-
HUA); KHBOTHHE (pasMHOKeHHe U PA3IBHTHe, ITHILEBApe-
HHe, KpoBOOOpALLIeHNe, EHIXAHUE, SKCKPEIHs, CHCTeMa HM-
MyHHTETa, [eHTPaNbHasl HEPBHAR CHCTEMAa, OPTaHbl
UYBCTB, NpoSAeMEl IOBEAEHNS).

[lpennasHauaeTca AJS CTYAEHTOB-OHOJIOTOB H MEIH-
KOB MJIaJIHX KYPCOB, Npenojaratenell GHOAOTHH B IUKO-
JdaX, WKOJBEHHKOR CTAPUIHX KJ4CCOB.



Max-dapaenn, L.

NMOBEJEHHE XHUBOTHDBIX
TCUXOJOT U4, 3TONOTHA H 3BOJHOLL K

[Tep. ¢ anra., M., 1988, 45 &, 3 p. 45 k.

Kuaura auraufickoro arTopa — COBPEMEHHOE, YBJeKa-
Te/AbHO HATHCAHHOE DPYKOBOLCTBO MO NMOBedeHHIO KHBOT-
Hbix, Oranuke AauHON KHHTH OT ApYrux NofoOGHBIX M3Ja-
HHH — B cOAAaHCHPOBAHHOM OCBRII@HHH DAa3HUYHBIX 4c-
TIEKTOBR MOBEOEHHA: 300J0THUECKOro, (QH3IHOJOTHYECKOIo
4 MCHXQJOTHYECKOrO.

Coaepxanue: IBoNKUKS HOBedeHHs (reHeTHxa; ecTe-
CTBEHHBIfi 0TGOD; SBOJIONHA K COLHAJBHOE NOBEAEHHE}.
Mexaunamul noseAeHnA (HH3HONOTHA H 3KOJOTHR Opra-
HOB YYBCTB] KOOPEHHALNA K OPHEHTHPOBAHHE, NOLJepIKa-
HHe roMeocTasza; GU3HOIOrHA U NOBEJEHHE B H3MEHYHBHIX
YCAOBHAX cpebl; HaydeHHe). ChaoxHble ($OpMBI MOBene-
HHUst (MHCTHHKT, MEXAHW3MH HPHHATHA peLIeHHi; NposB-
JeHHSl PaccyIOUHON AeATeTBHOCTH) ,

[TpeprasHauaeTcs M 3TOJOTOB, HCHXOAOr0S, DH3HO-
JIOT'OR, 300JI0TOB, CTYAEHTOB-GHOMOTOR H BCEX, KTO HHTE-
pecyercd npoGneMamH BoIcIIell HepBHOH NeATENBHOCTH,
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