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FMACCHPOBAHHWE U NOJET HAJL 3KPAHOM Y )KHBOTHBIX

A. B. Kucrakosckuit

(KueBckuil rocynapcTBeHHBIH yYHHBEPCHTET)

Bonpoc o dopmax IBUXKEHUSI Yy XKHUBOTHBIX paszpabotaH B oOuleM XOpoO-
mo. OnHAKO MOYeMy-TO B CYLIECTBYIOIIMX paboTax He paccMaTpHBaeTcs
Takasi pacrnpocrpaHeHHasi Gopma [OBHXKEHHS, KaK TJHCCHDPOBAaHUE, T. €.
CKOJIb}KEHHE TO MOBEPXHOCTH BoJAbl. To Xe caMoe Haao CKas3aTb U O INoJere
HajJ 3KpPaHOM C HCNOJAb30BaHHMeM oOOpasyloumiedcss npu 3TOM CBOeoOpasHOi
BO3AYIIHON noayuwku. Mexay tem 3TH (QOpPMbl IBHXKEHHA IMPEACTABJASIOT
OoJIbLION MHTEpPEC, TaK KaK CpeAd HAalIMX TPAHCIOPTHBIX CPEICTB HMEIOTCS
UJIH MOryT OBITb CKOHCTPYMPOBaHBI MOJEJH C MPUHIHNHAJBHO CXOJHBIM
IBHKEHHEM, U, 3HAUYUT, 3/1eCb MOXKHO HAHTH, YeMy IOYUYHUTbCS y NPHPOIBIL.

MartepuaJl, U3J0XKEHHBIH HHXKe, HAaJA0 pacCcMaTpUBaTh KakK IIpelBapu-
TeJbHOE COOO6lIeHHe, NMOCKOJAbKY B HACTOslllee BpeMs HeT elle HaHHbIX AJs
KOJIHUEeCTBEHHOU XAPAKTEPUCTUKH pPACCMATPHBAEMBbIX (I)OpM JBUXKEHHUS. LIeth
HACTOSAIEr0 COOOIIEHHUsI — MPUBJeYb BHHMaHHE K H3YUEHHUIO 3TUX IIpobJeM,
UMeEIOIINX, HECOMHEHHO, IPAKTUUECKOe 3HaueHHe.

Y HEeKOTOpbIX HACEKOMBIX M Apyrux O0eclo3BOHOYHBIX HabJr0gaercs
CKOJIbXXEHHE MO0 BOJE C MCIOJb30BaHHEM IJIEHKH MOBEPXHOCTHOI'O HaTsXKe-
nusi, OueBHIHO, TAaKOE TVIMCCHPOBAHHE HE NMpeACTaBJseT HHTepeca IJA Moje-
JHUPOBAHMS, TIOCKOJbKY OHO BO3MOXKHO TOJIbKO NPH MHHUMAaJbHOM Bece XKH-
BOTHOro. 3HauuTeNbHO OOJMBIIMHA HMHTEpeC IpPEeACTaBJseT HacToslee
NJIMCCEPHOE JBHXKEHUEe, OCYILECTBJsSeMOe HEeKOTOPLIMH pbIOaMu M BOJONJA-
BAIOIIMMH MTHIAMH, a B IPOULIOM CBOHUCTBEHHOE, MO-BHAUMOMY, HXTHO-
3aBpam.

Pasnuunble BHIBI JETy4YHX PbLIO Mepejg OTPLIBOM OT BOJB U IEPEXOAOM
K TJIAHUPYIOUIEMY TOJETy HECKOJbKO METPOB HJIM JaKe HECKOJbKO JeCSTKOB
METPOB CKOJIB3SIT 110 BOJE.

Jleryuasi ppiba Baseraer ciaeayiomum obpazom (puc. 1). Cnavana oHna
CUJIbHBIMH JABHKEHUSIMU XBOCTOBOT'O MJIaBHUKA IPU MPHKATLIX NAPHBIX MJ/aB-
HHKaX pPa3BUBAeT CKOPOCTb, AOCTATOUHYIO ISl YACTHYHOrO BbIXOJA M3 BOJIBL
[Ipu sTOM nepeiaHsia yacThb TYJIOBHINA INMOJHHMAETCA HaJl BOMOH U TPYyAHbIE
MJIaBHUKH pa3BopayuBaloTcd U 00pasyloT HecyllMe IJIOCKOCTH. 3arteM pbi6a
NPOJOJKAET NBUIATHCS, YBEJINUMBAA CKOPOCTb C MOMOIILBIO OBICTPBIX U MOLL-
HBIX YJAapOB XBOCTOBOro IJiaBHHMKa. Ha 3Toit crajuu, KoTopas W SBJSETCS
cBoeoOpasHoil GopMoi IJIMCCEPHOTO ABHUKEHHs, PaOGOTy BBIMOJHSAET HHXKHAA
Jonactb (3amerHo OoJsiee pas3BUTasi y BCeX HACTOAUIMX JIETy4HX pPbIO —
Exocoetidae) xBocTOBOro miaaBHMKa, a €ro BEepXHss YacCTb HAXOAUTCA yKe
HaJ BOJON; OpIollHble NJIABHUKH OCTAIOTCS MPHXKATLIMH K TeJdy, a TpyHHbie
BUOPHUPYIOT, BUAMMO, B pPe3yJbTaTe COKpaLleHWH MyCKyJaTypsl Tejga. B mo-
MEHT B3JieTa pacnyCckKaloTcd Tak:Ke OpIOLIHbIe IJIABHHUKH MU pbiba, OKOHYa-
TEJIBHO OTOPBABLINCH OT BOJABI, NEPEXOJUT K MJaaHupyollemy noaery. [lepex
OTPBIBOM OT BOMBI JleTydasi pbiba pasBUBaeT CKOpocTb okoso 18 m/cex. Ilo-
JeT OOBIYHO MPOIOJKAETCS BCEr0 HECKOJbKO CEKYHJ, B TEUeHHe KOTOPbIX
poiba mnpoaeraer 20—40 m (uM3penka MJIUTEIBHOCTb MOJETa JOCTHrAET
10 cex., a panbHOoCTh — 200 M). YKazaHus o GoJsiee QJUTENBHBIX U JaJbHHUX
MoJieTax MPUXOAUTCA NPUHHUMATh C OCTOPOXKHOCTHIO. 3aKOHYHMB MOJET, pbiba
He BCerja HcyesaeT MOJ BOAOH; 4acTO, KOCHYBIUHChL BOJbI, OHA CHOBAa HayH-
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HaeT paboTaTh XBOCTOM, BO3OOHOBJISISI TJINCCEPHOE NBHXKEHHE C JaJbHEeHIINM
nepexoioM Ha TJAaHHPOBAHUE.

[To nanupim T'o6ca (Hubbs, 1933), na6aionasuiero 299 noaetos, B 55%
clyuyaeB MOJIET 3aKAHYMUBAETCs TIOCJAe MEePBOro KacaHusi BOABL, B 219 poiGbl
copepmaior aBa BsJera, B 10% —1pu u B 8Y — uernipe. Haubonbuiee
YUCJIO B3JIETOB, CJAeLYIOIUX ONUH 3a ApyruM — 12. M B mosere u Bo BpeMs
IJIUCCEPHOH (OPMBI ABHIKEHHA JIETyuHe DBIOBI MOTYT MEHSITH HalpaBJieHHe
Y ABHUCATHCS He MPSIMO, a MO JAyre. :

IO)xHOaMepHuKaHCKHe TIPECHOBOAHbBIE PBIOBI, OTHOCAILMECH K HECKOJbKHUM
pomam ceMm. Characinidae, nanpumep x poay Thoracharax, psuraiworcs mno
MOBEPXHOCTH BOJBI, YAApsisi TPYAHBIMH MJaBHHKaMH M paspe3as BOLy TPYA-

Puc. 1. IToset neryuux pui6 popa Cypselurus Haj NOBEPXHOCTLIO BOJABI C HC-
NOJIb30BAHHWEM JBHIXKEHHH XBOCTOBOrO IJIABHHKA B BOJe.

HbIM Kusiem (puc. 2). Ilocne npo6exKu mo BOJAe Ha PacCTOSIHHE OKOJO 12—
13 m OHM MOAHMMAIOTCS B BO3AYX M NMPOJIETAIOT 2—4 M MAIIYIIUM IOJETOM.
Ananoruuynbie (GOpMBI IVIMCCHPOBAHHSI 110 NOBEPXHOCTH BOJALI HaOGJIOAAIOTCH
y APYruxX XapauuHua. Bce OHH MMEIOT PasBUTHIH I'PYAHOH KHUJb, K KOTOPOMY
MPUKPEIJISIOTCSI MOIIHble MbBIIIIBI TPYAHBIX [JAaBHUKOB, CAYXKalIHX OCHOB-
HBIM [BUKHTEJNEM IIPH TJIMCCHPOBAaHUM 3THX pbib. MMeloTcsi Takke HaHHBIE,
uyto puibbl pona Tylosurus, He HMeOIHe TMPUCIOCOOJEHUN K HOJIETY, IVIHC-
cUpyloT Ha paccrosiHue 0 200 m, MOUTH MOJNHOCTBIO BBIXOASI U3 BOJBI.

Creunanabupie MPUCIOCOOJEHUA K TJIMCCEPHOMY ABHKEHHIO IO TOBEpX-
'HOCTH BOJbI HMEIOTCSl Y YTHHBIX U HEKOTOPLIX APYTUX BOAONJIABAIOUIUX MTHII.

Y BCeX JMKHMX YTOK IOJHOCTBIO CMELIeH MOPSIAOK Pas3BUTHUS KPYIHOTO
ONepeHusi B OHTOreHese. Y MpelcTaBUTe/Nell BceX OTPAMAOB MTHL, KpPOMe BO-
JAOIJIaBAIOIIKX, PA3BUTHE MAXOBLIX NEPbEB 3HAUUTE/BHO OlepexaeT pa3BUTHE
pyneBbix. Ko Bpemenn npuobGpeTeHHsi COCOOHOCTH K MOJIETY NTHIUBI UMEIOT
MOJTHOCTBIO OTPOCLIME MaxoBhle Mepbsi, a pyJeBble B 3TO BpeMsl ellle YacTHY-
HO HAXOAATCS B UyexJiaX U OOBIYHO UX AJMHA He MPEBBIIAET OJOBHHbBI JJIHHbI
oTpocuKx nepbeB. Takoil MoOpsiOK PasBUTHSI KPYIHOro ONepeHHsi 0Oecredu-
BaeT MAaKCHMaJjlbHOe COKpallleHHe CPOKOB HEJeTHOCTH IMTEHIOB, a 3TO HUMEET
6o/ibII0e 3HAUCHHE [AJI51 OBBILICHUS BHIXKHBAE€MOCTH MOJIOIH.

Y NTEHUOB YTHHBIX, a Takke y GAaK/JaHOB H, BO3MOXKHO, HEKOTOPBIX APY-
THX BOJOMJIABAIOWMX NTHI K TOMY BPEMEHH, KOI'la pyJeBble Mnepbsi MOJHOCTHIO
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OTPaCTalOT, MaXOBble HAXOAATCsS e€lle B 3ayaTOYHOM COCTOSIHHH B Hepa-
CKpBIBIIHXCSA 4exJax. Takoe paHHee pasBUTHe PYJEBBIX NepbeB ObLIO ObI
COBCEM HEIOHSITHO, €CJIH He YUYHTBLIBATH HX POJIH B TJIHCCEPHBIX JBHXKEHHUAX
nrennos. IloryomepuBuimecss mnTeHNbl, OyAyud S3aCTHIHYTHIMH BparoM Ha
OTKPLITOM IMIece, GpocaloTcsd K 3apocisiM, NPUMEHss TJIHCCHPOBaHHe, MpH-
YeM OCHOBHYIO pPaboTy BBLINOJHSIOT KpbLIbsi, IOBOPAUMBAIOLIHECS BOKPYT
IIPOLOJILHON OCH oyt Ha 90° — mepegHUM KpaeMm BHH3, 3aUYaTKAMH MaXOBbIX
nepbes BBepX. B TakoM 10JI0XKEHUHW KPBLIbSL BBIMOJHSIOT (DYHKIHIO JIACTOB.
[ omoHUTeIbHBIM [IBHXKHTEJNEM CJAYyXKaT Jambl. XBOCT NPH TAKOM IJIHCCEp-

Puc. 2. HOxHoamepuKaHcKas NpecHoBojaHas pbiba popa Thoracharax, WCnoOJb3ylo-
1ag rpyaHele NMJIABHUKH B KadyecTBe JABHXKHUTeJs1 NPHU TJAHCCHPOBAHAH H IOJETe.

HOM [IBHXKEHHHM OIyCKAaeTCsl BHU3 W PyJeBble Mepbsi, CONpPHKACasCh C MOBEPX-
HOCTBLIO BOAbI ITOJ 3HAUHATEJNBHBIM YIJIOM aTAaKH, BBINMOJHAIOT POJb NMoaABOOHOTO
Kpblla WIM pegaHa rauccepa. Bamaromaps Takoit pabore xBocta Haubodee
TSXKenaas 3aJHss YacTh TeJa ITeHLa MOJAHUMAEeTCs M CKOJbL3WUT, eJBa Ka-
casicb TOBEPXHOCTH BOAbI. IITeHIbI UYHMPKOB-TpPecKyHKOB (Anas querquedu-
la L.) n xpaks (Anas platyrhyncha L.) pasBuUBaIOT NMpPHU 3TOM CKOPOCTb,
JNOCTUTAIOLIYI0 1O rJa3oMepHbiM omnpenenenusam 8—10 wu/cek. Mononbie
HeseTHbIe Oonblune Kpoxanu (Mergus merganser L.) B cayyae ONacHOCTH
JIETKO MPEeoJ0/JeBaoT TJIMCCUPOBAHUEM CKOPOCTb TeYeHHs OYPHBIX TOPHBIX
MOTOKOB M C HEOOBIKHOBEHHON OBLICTPOTOH CKPBIBAIOTCH 3a NMOBOPOTOM DEKH.
[To-BUAMMOMY, MOJIOJbIe KPOXaJKd pPasBUBAIOT TPU [JIHCCEPHOM [BHXKEHHH
3HAYUTEJNBHO OOJBIIYIO CKOPOCTD, Y€M PEUHbIE YTKH.

Bspocable yTKu TakKe NPHUMEHSIIOT IJIMCCEPHOE [BHMKEHHE, HO TOJNBKO
‘npu ocobwix obcrositenbeTBax. Tak, CaMKM YTOK, OTBOASIIIME OT BbIBOIKA.
HCIIOJIb3YIOT 3Ty (hopMy ABUIKEHHsl, CUMyJaupys pasenue. Habaongas 3a Ta-
KAM JBHMKEHHEM YTKH, MOXKHO XOpPOILIO 3aMETHUTb IMOBOPOT Kpblia, NPH KOTO-
pPOM MaxOBBIE IIepbsi HANpaBJeHbl TOYTH MPSIMO BBepX, a BoAy 3arpebaer
nepeiHuil Kpalh Kpbliia. Panenslie yTku ¢ nepe6UTHIM KOHUHKOM KpBLJIa 3THM
JKe CrnocoOoM MBITAIOTCA YUTH OT OXOTHWKA, HO, €CTeCTBEHHO, He MOryT pas-
'BUTb MOJHO# CKOpocTH. Bo BpeMsi JIMHbKH, KOrJa BCJAEJCTBHE OJHOBpPEMEH-
HOrO BBIMA[EHHsI MaXOBBIX IEPbeB YTKH YTPAUHBAIOT CIOCOOHOCTb K IOJETY,
CMeHa pyJIeBBIX NIepbeB Y HHUX €Ille He HAYMHAeTCs, YTO IO3BOJISIET JIMHHBIM
yTKaM NPHMEHSITh TJIMCCHPOBaHHe, cracasicb OT IpecjefoBanus. ATy popmy
JABHIKEHHAS] MOXKHO HaOJIOZAaTh W y AOMAIIHUX YTOK, OAHAKo obuias (uau-
yeckasi gerpajauusi (CBsisaHHad ¢ OJOMAalllHEHHEM) CKas3blBaercss Ha CKO-
POCTH KX ABMXKEHHSA: OHA 3HAUYMTENbHO YCTylnaeT OBICTPOTE IBUKEHHS AHKHX
yTok. IO)KHOaMepuKaHCKasi yTKA-NapoX0J MOJHOCTBIO yTPAaTU/Ia CIOCOHHOCTD
K MOJIETY U UCIOJb3YET TOJAbKO IVIMCCHPOBAHHUE.

ITo-BUAUMOMY, TJIHCCEPHOE [BHMKEHHE MO BOJe NPUMEHSIOT W JApyrue
BOJIONIaBAOLIMe NTHILI, ¥ TNTEHIOB XOxJaThix GakaaHOB Tak:xe HabJioja-
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€TCsi OmnepexeHHe Pa3BUTHUS DYJIEBBIX IE€pPbEB II0 CPABHEHHID C MaXOBBLIMH.
[Ipy omacHoCcTM OHM BBICKAKMBAlOT M3 THE3J B BOAY, Ile MOTYT IepelnBH-
raThbCda H 110 €€ [MOBEPXHOCTH.

Heckonpko OTIMYaeTCss CKOJIbXKeHHEe IO NOBEePXHOCTH BOABI Y JIBICYX H
MOraHok. Y TepBbIX XBOCT, NO-BUAMMOMY, IPH 3TOM HE HIpaeT CyLUecTBEH-
HOH pOJIH, OH pasBHUT cJ1a00, a BTOpBIe BOOOILe HE UMEIOT XKECTKHX pYJ/eBhIX
nepbeB. 3aHAA 4YacCThb TesJa NMOAAEPXKHBAETCS y HUX Ha IVIaBy C IOMOIIBIO
pabGoTel Jam, yAapsomuX 0 MOBEPXHOCTH BOABL. Kpblabs SBAAIOTCA W TYT
OCHOBHBIM JBHJKUTEJEM: XJIOMAasi MU 0 BOJE, ITHUIB PAa3BUBAIOT HEOOXOIH-
MYIO /ISl B3JleTa HauaJbHYIO CKOPOCTb ABHKEHHS.

OnucaHHple OCOOEHHOCTH TIJVINCCEPHOTO [ABHIKEHHS pAa3/IMYHBIX I103BO-
HOUHBIX JKHUBOTHBIX IIOCJIe UX LEeTaJIbHOTO M3y4YE€HHs, HECOMHEHHO, MOTYT JaTb
MaTepuaJ [Jsi COBEpLIEHCTBOBAHUS CKOPOCTHOTO BOJHOrO TPAHCMOpTa, HC-
IOJB3YIOUIEr0 TOT Ke IIPUHLMUI ABUXKEHHS.

['nuccupoBanue JeTyyux pbIO ¢ pacnopaB/eHHBIMH TPYAHBIMH IIJIABHH-
KaMH IIOJCKa3biBaeT HOBBI THI CYAOB — He Ha IOJABOJHBIX, a HAa BO3AylI-
HBIX KpPBUIbSIX. Tako# THI ABUMKEHHS, IPU KOTOPOM TOJBKO 3aiHsis 4YacTb
Cy[Ha C BHHTOM Kacajacb Obl BOJBI, @ BeCb €ro KOpIyC IOJJAepPKHBAJICSA
HECYLIUMH IIOCKOCTSAMHM B BO3/1yXe, OUYEBHIHO, 3HAYHUTEJbHO COKPATHUT CO-
IIpOTHBJAECHHE CpEAbl ABHXKEHHIO H IMNMO3BOJHT JOCTHYDb 6oJiee BBICOKHX CKOpO-
CTE M JYYIIHX SKOHOMHYECKHX MOKa3aTeJsell, UeM y CYIIeCcTBYIOIHX MojeseH
CYZOB Ha MOABOJHBIX KPBIIbSIX.

[Tono6Gublil 3KpaHOJeT B HACTOSILee BpeMs MOCTpoeH B SIMOHUH H IpY-
THX CTpaHax, OAHAKO MOJeJHMpPOBaHHEe IPHCHOCOOJEHUH [Js1 NBHMKEHHS Ha
BO3YIUHbBIX KpPbIJAbAX, IIOJIOGHI:IX. IWIaBHHKaM JIETYYHX prﬁ_, HECOMHEHHO,
IO3BOJIUT YCOBEPLIEHCTBOBATh TaKHE 3KPAHOJETHI.

Kak ckasaHo Bbllle, JieTyude pbiObl ¥ HEKOTOpble ITHIBI, CoeJaB pas-
TOH MO NOBEPXHOCTH BOJbI, NEPEXOASAT K MOJEeTy. ¥ JIeTyuux puib u y pana
BUJOB ITHUIl NpeobJjajaeT MOJET Ha[ CaMO# I[OBEPXHOCTbIO BOMABI, BHIINOJ-
HSIIOLIEH POJIb 3KpaHa, 3aMEeTHO YCHJIHBAIOUIEro MOJABEMHYIO CHJIY OJaaronaps
3¢ ¢dexTy BO3AYLIHON MOAYIIKH.

Jleryune pbiGbl ponoB Exocoetus, Cypselurus u npyruae JeTAT IMJaHH-
pyIOIMM TOJEeTOM HaJ CaMOH IIOBEPXHOCTHIO BOJbI, HHOTrAA Jaxe Kacasch
JIOITACThIO XBOCTa MOBepXHOCTH. OHU NOBTOPSAIOT BCe U3TUOBI BOJH, €CAH HA
Mope ecTb BoJiHeHHe. MHorma pbiObl mogHuMaloTcss Ha 1/2—1 m BblIe —
Bellb UM TPUXOJUTCS ClacaThesl OT AOpal U APYrHX XMIIHBIX pbl6. Bocxoms-
IMe TOKH Bo3ayxa BOJu3u Gopra KopabJssi Hepenko 3abpachiBalOT HX HA
many0y Ha BbICOTY OO0 4—95 m. Takoil moser npomoJiKaercsi, KakK yxe yIo-
MuHaJnoch, o 10—15 cek. u maapHOoCTh ero pocturaer 200 m. Pasron ocy-
LIECTBJSIETCS IO MOBEPXHOCTH BOJbLI, a IJIAHUPYIOLHHE IOJEeT MPOHCXOLUT
TOJILKO 3a cueT NPUOOpPEeTeHHO# paHblle cKopocTH 6e3 paboThl MJaBHHUKOB.
To, uto Jeryyass pei6a OGBIYHO JIETHT Haj NOBEPXHOCTbIO BO/IbI, CBHIETEJIb-
CTBYeT 00 HCIO/Jb30BAHUH €10 YBEJHUEHHOH NOABEMHON CHJBI NPU ABUKEHHH
HAJ[ 5KPAaHOM Ha BO3AyLIHOH moaywke. Mamrymuii mojer xapaluHUI TakkKe,
MO-BUAMMOMY, IIPOUCXOAUT IO THUIY 3KPAHOJETA.

M3syuenue JseTaloUuMXx »KHUBOTHBIX I10Ka3aJo, 4TO NpEUMYILIecTBa II0JeTa
HaJ 3KPaHOM HCIIOJNB3YIOT HE TOJBKO PHIOBI C UX NMPUMUTHBHBIMH CIIOCOOHO-
CTAMH K TOJIEeTy, a WU NTHIH — HauboJsiee MPUCIOCOOJEHHbIE K IIOJIETY XKH-
BOTHBEIE. ge i

[Tosier B61M3M BOAHOrO 3KpaHa HUCIOAB3YIOT MPEACTABUTENN CaMbIX pas-
JUYHBIX OTPSAAOB NTHIL, OJHHU dalle, Apyrue pexe (puc. 3). Takum crnocobom
JeTaloT MacTyLIKOBble — JIbICyXa, BOJSIHAS KypoyKa, IOrOHLIII H JPYTHE;
HEKOTOpPBle KYJHKH, OCOOEHHO Ky/aukK-nepeBo3uuk. OueHb pacnpocTpaHeH OH
Yy PasHbIX BHJIOB YaeK, HO pexe BCTpeuaeTcs y Kpadek. Tak JerarT uami,
AUCTHI, HBIPKOBbIE YTKH, Gak/JaHbl, OypeBeCTHHKH, rarapbl ¥ noradku. Jlaxe
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HEKOTOpbi€ BOPOOBLHHBIE, HAIIpUMED Tpauyd, BOPOHBI, JJACTOYKH, HEPEAKO IMpPH-
0eraroT K TaKOMYy IIOJETY.

Bo Bpemsa mosiera NTHLBI HaZ BOJHLIM 3KPaHOM €€ KPBLIbsi IIPU B3Maxe
MIOYTH KacaioTCs BOABI — MX OTHAENSAET OT €€ MNOBEPXHOCTH JHUIIL HECKOJBKO
MH/IIUMETPOB. BMecTe ¢ TeM HHKOrga KOHLBI MaXOBBIX MEpPbeB HE YAApPSIOT
no ojge. OueBHAHO, TAaKOH COBEpPLIEHHOH pEryJHPOBKE BBICOTHI IOJeTa H
AMIJIATYIbBI B3MaxoB I[IOMOraer HapacTalollee COINPOTHUBJEHHE BO3JyXa IIpH
NPHOJHKEHHUH K MOBEPXHOCTH BOJBI.

IToner Haj sKpaHOM Bcerja OCYLIECTBJSIETCS IIPH BCTPEUHOM, KOCOM
BCTPEUHOM, H3pelKa Ipu GOKOBOM BeTpe, a TakXKe B LITHAeByl0 moroay. Ho

Puc. 3. Tloner Hajx 3KpaHoM Jebens-mumyHa. 3Ha-

YUTEJbHBIH YroJl aTakH KpblJa U ONylLleHHble K MO-

BEPXHOCTH BOJIbl KOHIBI KpBIIbEB, MNPENsTCTBYIOLIHE

6OKOBOMY HCTeYeHHIO BO3JyXa, ofecrneyHBaloT obpa-

30BaHWe BO3AYLIHONW NOAYIUKH (PUCYHOK cleJiaH Mo
tororpadcun).

HUKOr/Jla NTHLA He JIeTUT TakuM o6pasom mo BeTpy. CkasanHoe 0OBsCHSET,
Mo4eMy Ha 3TOT MOJeT N0 CHX Nop He ofpamaniu BHUMAHUS — CUMTAJOCH,
YTO NTHIA NPUXKHUMAETCS K BOIE, MPAYACh OT BCTPEYHOI'O BETpa.

BusyanpHoe cpaBHeHHe MoJeTa yaeK HajJ 3KPaHOM W BHAJU OT HEro
MOKa3blBaeT, 4TO B MEPBOM CJlydae HeMHOro (mpumepHo Ha 10%) yBeauuw-
Baercss yacTora B3MaxoB. OJHOBpeMEHHO 3HAUUTENBHO (IpUMepHO Ha 15—
20%) ymeHblIaeTcss HX aMIUIMTyaa W 3aMerHo (mpumepuo Ha 20—30%)
YBeJHUMBAETCA CKOPOCTh MoJieTa. DTH OYeHb NPUOJIU3HTENbHbIE BU3ya/bHbIE
HaOJIOJeRHsT TOKA3bIBAIOT, YTO CKOPOCTH ABHXKEHHSI NPH MOJEeTe Hajl 3Kpa-
HOM jgocTHraercsi 60/bllasi ¢ MeHbllleil 3aTPaTOU SHEPTHH.

O6 yMeHbUIEHHH HEPreTHYECKHX 3aTpaT IpH IoJeTe Haj 3KPaHOM ro-
BOPAT W JApyrde ¢aktel. OxaspiBaercsi, OTHOCHTEJIBHO HAHMEHEe Pa3BUTYIO
JIeTATENbHYI0O MYCKYyJdaTypy HMEIOT NTHLBI, JeTalonue 3THM crnocoboMm. Tax,
BeC rpyAHor Myckynatypel — musculus pectoralis major u m. sypracora-
coideus—y He JieTalOUUX HaJ 3KpaHOM cocTaBJssieT: y ¢daszaHa okovso 20, y
cepoil yTku 22, y KyJuka ¢udu 23,29, Beca Tena. Bmecre ¢ TeM y THIHUHBIX
5KPaHOJIETOB BE€C MYCKYJIOB, NPHBOASIIIUX B ABHUXKEHHE KPbLI0, COCTABJSIET:
y Yaek okoJyo 12, y apicyXxu 11, a y HEKOTOPBIX MEJKHX MACTYILIKOB Jaxe
- 9% Beca Tena.

MHorue TsKe/ble BOLHbBIE NITHIBI MOCTE B3JeTa ¢ BOABI JJIUTENbHOE Bpe-
M$l JIOJIXKHBI JIeTeTh HaJl CaAaMbIM BOJHBLIM 3KPaHOM, IIOKAa HE Pas3oBLIOT JOCTa-
TOYHYI0O CKOPOCTb, 4TOOBI OTOPBATBHCS OT IOBEPXHOCTH BOJBL. YTKa C mepe-
OMTBHIM KOHUHKOM KpblJa, OBICTPO TepsieT BBICOTY, HO KaK TOJILKO JISI}KEeT Ha
BO3AYUIHYIO NMOAYIIKY HaJ BOJOH, OHAa MOXKeT NepedTH Ha TOPU30HTaJbHbII
M0JIeT ¥ HEPEAKO CKPBLIBAeTCs M3 BHJA, TaK M He ONyCTHBUIMCHL Ha BOAY, XO-
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T [PH Ka)KJOM B3Maxe KOHUMK NepeOMTOro Kpblia LeNJsieT BOIHYIO IO-
BEPXHOCTb.

Bce sTO moKasbiBaeT, 4TO MOJET Haj 3IKPAHOM y JKHBOTHBIX Tpebyer
3HQUMTEJbHO MEHbIIMX 3aTPaT 3HEPrMHM M MEHbLIEro COBEPIIEHCTBA JeTa-
TeJbHOrO anmapara, 4yeM OOBIUHBIHA MOJIET.

Uro e MOXKeT [AaTh U3yuyeHHEe TaKoro mnoJera Jas TexHHKUH? Ecau
M3y4yeHHe IJMCCEPHOro ABHUXKEHHS KHMBOTHBIX MOXKET IIOMOUb B KOHCTPYHPO-
BAHUU TJIHCCEPOB, CYJOB Ha MOABOAHBIX M BO3AYHIHBIX KPBLIbSIX, TO B [aH-
HOM cJyyae peub yXKe moiger o0 aBHauuM, NpaBha, OUYEBHAHO, TOJBKO Jer-
KOI MHIMBUIYaJdbHON aBHanuu. JleraTedpHBIl anmapar, KOTOPHI B OOBIUHBIX
yCIOBUSIX HE MOKET B3JIETeTb, BIIOJIHE BO3MOXKHO, HajJ BOJHBIM 3KPaHOM
OyaeT cebGs BECTH COBCeM HMHaue. B 4acTHOCTH, HCHBITATENAM MaXOJeTOB HJH
OPHUTONTEPOB — JETAaTeJbHEIX aNMapaToB ¢ MALIYUIHMHU KPBUIbSIMHA — HAI0
HAauWHATL C [OJIETOB HAJ BOJAHBIM 3KPAaHOM W TOJbHKO IOCJE YCOBEPUIEHCTBO-
BaHHs TAKOro amnmapara U ToJera NepeXOdHUTh K MOJIeTy Ha OOJbIIHX Bbi-
coTax.

MOXHO BBIpa3UTh TBEPAYIO YBEPEHHOCTb, UTO €CJH KOrma-iubo deJoBek
TOJETHT € NOMOLIBIO COOCTBEHHON MYCKYJbHOH CHJIBL, TO NPH 3TOM OH IpeK-
Je BCero MCIoJb3yeT NPEeMMYyIleCcTBa IoJeTa Ha BO3AYUIHOH MOAYIIKE Hakl
BOJHbIM 3KpaHoM. M cefiuac MBI He HOJKHB OCOGEHHO MECCHMHCTHUYECKH
CMOTpeTh Ha TAKYyI0 BO3MOXKHOCTh. Benp NTHIBI-3KpPaHOJETHl UMEIOT MYCKY-
Jatypy Kpbwia, paBHyio Bcero 10—129% Beca Tesa, a Bec HOXKHBIX MYCKYJOB
MOJIOZOro (PU3UYeCKH XOPOLIO PA3BHTOrO MYXKUMHBI cOCTaBJjsieT cBhbillle 20Y%
BECA BCETO TeJa.
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GLIDING AND FLIGHT OF ANIMALS OVER A SCREEN
A. B. Kistiakovsky
(Kiev State University) -
Summary

Some vertebrates use peculiar forms of movement. To speed up the take-off of the
flying fishes of the genera Exocoetus, Cypselurus and others, gliding was applied. This
form of movement is also met in various waterfowls. Development course in duckling
feathering provides application of gliding before acquiring the ability to flight. Flight
over the screen by the use of increased lift is mostly typical for the flying fishes; under
certain conditions the birds of other orders are flying in the same manner, the water
surface being as a screen. This bird flight is distinguished by the increasing of frequency
of wing-beat and decreasing of their amplitude and increasing of the speed.



