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BiomopdgoJioriuni ocodauBocTi M’A3iB, AKI AIIOTh HA Ta30CTErHOBMH CYyI100,
y JeIKMX NpeacTABHUKIB poaunn jebdeni — GENUS CYGNUS
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Hayionanvuuii ynieepcumem biopecypcis i npupodoxopucmysants Yxpainu,
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YV cmammi euxnadeno ysazanvheni pe3ynomamu OpuiHaibHO20 CUCTEMHO20 MOPPO-PYHKYIOHANLHO20 MaA MOPPO-eKON02IUHO20
odocnidocena M ’a3ie anapamy 6inedanvHoi 10KoMoyii Knacy nmaxis, a came paoy 2ycenodionux, poounu aebedi. Bnepwe nasooumao-
€5 0emanbHa po3poOKa NOPIGHATLHOL AHAMOMII MA306UX KIHYIBOK NMAXIE, WO CYNPOBOONCYEMBCA YHIKATOHUM ICMOPUYHUM 02TIA00M
Ma 0XOnr€E OinbUL HIdC 080XMUCAYONIMHIL nepiod. TIposedeno ananiz 0esKux 3HAYyWux MopQOIOSIYHUX CIMPYKMYP, WO 0dE KIoUi
00 pekoHcmpykyii adanmueHoi esonroyii 6y0vb-akoi epynu nmaxis. Takoow gurknadeno diomopghonoeiuni ocobaugocmi m’a3ie mazoc-
MecH08020 Cyanoba npedCmasHuKie poounu 1ebedi. Bemarnosneno, wjo y npedcmagnuxie 0anoeo psaoy cmynius oughepenyiayii m’'a3ie
MAzocmezHo8020 cyenoba 06yMoGieHUl KPOKYIOUUM MUnom 6inedanbHoi TI0KOMoyil, a makoic 6ioMophonoiuHuMu 0coOIUE0CMAMU
CMAmMUKY, Wo y C80I0 4epey HaKIAdae nesHi 6i0OUMKYU HA CIMYNIHb PO3EUMKY KOHCHO20 OKPEMO20 M A34 MA30CMeSH08020 CY200a.

Lo siensie coboio biomopghonozis sax okpemuil Hanpsamok mopgonoeii? Lle — cunmes exonozii ma Mop@onozii pizHux maxkcoHomi-
YHUX 2PN NMAXie, OCKINbKU KONCEH BUO MAE C8OI0 eKON02IUHY HiuLY, 3a Medcamu AKoi ichyeamu He modce. Huniwmix euenux yixa-
8UMb NUMAHHS, WO CIMOCYEMbCA MiJCBUO0BUX 0CcObIUBOCMel cmamuKy i 1okomoyii pisnux eudie nmaxie. Kooicen oxpemuii euo
nmaxie — YHiKarbHuil C0IMU AHAMOMIYHUMU KOMNOHEHMAMU, AKI 6UHUKAU HA OCHOBI NPUCTOCYBAHHS iX 00 JHCUMMS 8 PI3HUX cepe-
008UWax | PYHKYIOHANLHUX HABGAHMAICEHHAX 3 OOKY Macu ming, wjo i niomeepoicyomy Hawi 0ocaiodxcenus. Ilmaxu 0obpe npucmo-
cy8anucs 00 Pi3HUX YMOG ICHYB8AHHS. 00 HCUMmsL 6 6OIOMAX, BOOHO20 CNOCOOY HCUMMms 6 NOGIMPI, ACAX | YA2APHUKAX, HA PIGHUHAX
abo ckenax. Cyuacna 6iomopgonozis euguac ne minbku Mop@oaociuni ocobaueocmi 6y008u miia, 8 0AHOMy 6UNAOKY NMaxis, a i
cepeoosuye NPOACUBAHHS, sIKe 6 MO0 6NIUHYIMU HA 6IOMIHHOCII MuX Yu inwux opeauis. Hanpuxnao, 6acamo nmaxis, sukopucmo-
8Y10Mb NOGIMPSAL AK cepedosulye nepecy8ants i AK cepedosuiye UO0OYMKY idxci, 6inbuly uacmumny 006U nposoosms y noabomi. Bonu
Maroms HaUOOCKoHaniwull Jimanvhu anapam. /{esxi nmaxu 6UKOpUCmogyioms AK cepeoosuuye iCHy8anHs i 6U000YMKY idxci, 60HU
Maoms 8i0N0GIOHI NPUCMOCYBAHHS, AKI PO3BUBANUCS 8 080X HANPAMKAX: NPUCHOCYBAHHA KPUIL | NPUCMOCYBAHHS Hi2.

Knruoei cnosa: diomopghonoeis, mazoea Kinyisxka, mazocmeznosuil cyenob, nmaxu, pio n1ebedi, 1e0iov-uunyH, YopHuil 1e0iob.

Buopdosiornueckne 0COOCHHOCTH MBIIIL, KOTOPbIEe ACHCTBYIOT HA
Ta300epeHHbI CYCTaB, Yy HEKOTOPBIX NMpeACTABUTE/Iel ceMelcTBa Jedeau —
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B cmamve usnodcenvl 0000ujennbie  pe3yibmamvl  OPUSUHATLHOZO CUCIEMHO20 MOPQO-PYHKYUOHANLHO20 U  MOPPO-
9KONI02UNECKO20 UCCTIeO08ANUA MbIUY ANNapama OUneoanrbHoll J0KOMOYUYU Kidcca nmuy, a UMeHHO Ompsaoa 2yceobpasnulx, pooa
nebeou. Bnepsvie npusooumecs demanvras paspabomra CpasHUmenbHol aHamomMuy ma3osvlx KOHeyHocmel Nmuy, cOnpogoxcoaem-
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€Sl VHUKATbHBIM UCOPUYECKUM 0030pOoM U oxeamvleaem Oonee Ogyxmulcsaueremnuti nepuoo. IIposedennvili anamus HeKomopvix
SHAYUMBIX MOPDONOSUYECKUX CIPYKIYD, Odem KII0Y K PeKOHCMPYKYUU a0anmueHoul 26omioyuu 1obou epynnel nmuy. Takoce uzno-
Jrcenvl buomopdonozuueckue 0coOeHHOCMU Mblully mazo6eo0peHHo20 cycmasa npeocmasumeneil pooa nebeou. Ycmanoeneno, umo y
npedcmasumeineti 0anHO20 psioa cmenens Oudgepenyuayuu Moiuly Mmazobeo0peHHo2o cycmaga o0yclo6ieH Wa2auum munom
bunedanbHOU 10KOMOYUU, A MAKdlIce OUOMOPPONO2UYECKUMU OCOOEHHOCMAMU CINAMUKY, YMO 8 C80I0 0Uepedb HaKIaoblgaem onpe-
Oeslennble OMNeYamKy Ha CMenetb pazeumus Kaxicool 0moenbHou Mbluiybl MazobeopeHHo2o Cycmasa.

Ymo npeocmasasiem coboii buomop@onozus kak omoenvbHoe Hanpasienue mopgoaozuu? Imo — cunmes 2K0I02UU U MOPPOO-
2UU PA3TUYHBIX MAKCOHOMUYECKUX 2DYNI NMUY, NOCKOLbKY KANCObLIL 81O UMEENT CE0I0 IKOLOSUYECKYIO HUWLY, 3a NPededmu KOmopol
cywecmeosams He modcem. Holnewnux yuenvix unmepecyem 60npoc, Kacaruuiics Mexiceudosslx ocobennocmeti CmamuKky u 10Ko-
Moyuu pasnuuHelx 6udos nmuy. Kaswcowiti omoenvbiil 610 nmuy — YHUKAAbHbIL CGOUMU AHAMOMUYECKUMU KOMNOHEHMAaMU, KOMo-
pble BOZHUKIU HA OCHOBE NPUCNOCOONEHUS K HCUSHU 8 PAZHBIX CPeOax U YHKYUOHATbHBIX HAZPY3KAX CO CMOPOHbBL MACCHL MeNd, Ymo
U nOOMBEPHCOarom Hawu uccire0osanus. IImuybl XoOpoulo nPUCnOcoOUNUCy K PATUUHBIM YCI08UAM CYUWECTNBOBAHUA: K HCUSHU 6
bo0max, B00HOMY 00pa3y HCU3HU 8 8030YXe, 1ecax U KYCIMAPHUKAX, HA PASHUHAX WU CKALAX.

Cospemennasn 6uomopghonocus usyuaem He moibko MOp@HonouecKue 0CODEHHOCMU CMPOeHUs meid, 8 OAHHOM Cyyae nmuy,
HO U cpedy 0OUmanusl, KOmopas Mo2id NOGIUAMb HA PA3IUYUS MeX WU UHbIX Opearos. Hanpumep, MHO20 nmuy, UCROL3VIOM 6030YX
6 Kauecmege cpedvl nepeosudIceuss U Kak cpedy 0obuiyu nuwu, 6OIbULYI0 4acms CymoK npogoodsm 6 noneme. Onu umerom camvlii
nemamenvhulil annapam. Hekomopbie nmuysl UCnOIb3y10m Kax cpedy obumanus u 000biy nuyy 600y, OHU MAKICe UMEIOM COOM-
semcmeyloujue NPUCNOCOOEHUsL KOMpPble PA3GUSANUCH 6 08YX HANPABIEHUAX. NPUCNOCOONIEHUE KPbLIbES U NPUCHOCOONIeH e HO.

Knrwoueswvie cnosa: buomopgonozus, maszoeas KOHeUHOCMb, MA300e0peHHblIl CYCmag, Nmuysl, poo 1ebedu, 1eb6edb-WunyH, yep-
Hblll 1e6e0b.
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The article presents the summarized results of the original system morpho-functional and morpho-ecological research of muscles
of the bipedaly locomotion apparatus of birds, in particular of number Anseriformes, type swans. For the first time it is provides a
detailed design of comparative anatomy of birds pelvic limbs, accompanied by unique historical overview and covers more than two-
thousand-year period. It was hold the analysis of some significant morphological structures, that gives a key to the reconstruction of
the adaptive evolution of any group of birds. Also it is described biomorphological features of hip joint’s muscles of the genus swans.
It was found that representatives of the given number have a degree of differentiation of hip joint's muscles, caused by walking type
of bipedaly locomotion and biomorphological features of static, which in turn imposes certain imprints on the degree of development
of each muscle of the hip joint.

What is biomorphology as a separate line of morphology? This is the synthesis of ecology and morphology of different taxonomic
groups of birds, since each type has its own ecological niche, outside which it can not exist. Nowdays scientist are interested in the
current issues, concering inter-specific features of static and locomotion of various species of birds. Each single species of birds is
unique by its anatomical components, arising from their adaptation to life in different environments and functional load of the body
weight, what is confirmed by our study. Birds are well adapted to the different conditions of existence: to live in swamps, aquatic life
in air, in forests and thickets, on plains and rocks. Modern biomorphology studies not only morphological features of the body struc-
ture, in this case of birds, but the habitat that could affect on the differences of the various organs. For example, many birds use air
as a travel medium and as a medium of food production, and spend most of the day in flight. They have the most developed aircraft.
Some birds use water as habitat and food production, and also have suitable adaptations, that have evolved in two directions: adap-
tation of wings and adaptation of legs.

Key words: biomorphology, pelvic limb, hip joint, birds, genus swan, mute swan, black swan.

Beryn Marepian i MmeToaM J0CTiTKEHD

Hes3Baxarouu Ha 3HAYHI TOCATHCHHS SIK BITUM3HSHUX, JHocnimkenns npoBoauircs Ha 0a3i kadeapu aHato-
TaK 1 3apyODKHUX JOCHIAHUKIB B oOnacti mopdosorii  mii Ta rictomorii tBapuH iM. akan. B. I'. KacesHenka
XpeOeTHNX TBapHH, Oarato NMuTaHb, 1MoB’s3aHUX 3 po3po-  HVYBIll Ykpainu (M. Kuis, Ykpaina) Ha dikcoBanux 10%
OKOI0 BHJIOBOI 1 MOpOAHOI aHAaTOMii NTaxiB, JOHWHI 3a-  PO3UYMHOM (OPMAIiHY TpyNax MpeJCTaBHHUKIB POy jede-
JIWIIAIOThCA HEBUBYCHUMH. OcoONMBO 1€ CTOCYeTBhCS .

M’SI30BOi CHCTEMH IITaXiB i, 30KpeMa, IUISTHKH Ta30CTer-

HoBoro cyrnoba (Druz' and Mel'nik, 2016). Tomy Benu- Pe3ysabTaTH Ta iX 00roBOpeHHsA

KUH HAayKOBHIl IHTEpeC CTaHOBHTh BHUBUYEHHs ii TOmOrpa-

¢bii Ta WINBHOTO B3a€EMO3B’SI3KY MK (JOPMOIO, CTPYKTY- KaynanpHuii Ki1yOOBO-BEPTIY)KHUN M3 y YOPHOTO
poro i ¢yHKuisiMu M’si30Bo-ckesieTHol cuctemu (Melnyk — neGens i y nebGens-niyHa NOYMHAETHCS TOBCTUM, MOTY-
et al., 2012; Melnyk and Druz, 2015). JKHUM, OIMPOKHM, ajle KOPOTKUM CYXOXKMJIKOM Ha JaTepa-

JbHIA TOBEPXHI BEJIMKOTO BEPTIIOra CTETHOBOI KICTKH.
[MpucyTHii M’SI30BUii arllOHEBPO3 1 CyX0XKMJIbHA NEPETHUH-
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Ka. 3aKiHUy€eTHCS M A3 Ha JaTepabHIi MoBepxHi ii KpaHi-
QIBHOTO KiHIISL. M’ 513 IBOTIEPUCTHIA.

KpanianpHuii ki1yO00BO-BEPTIY)XHUIH M’s13 Oepe mova-
TOK Ha JIaTepajibHIi MOBEPXHI BEJIMKOI'O BEPTIIIOra CTer-
HOBO KiCTKH, B 11 JUCTalbHIl TpeTuHHU. BusiBieHa cyxo-
XKWJIbHA NepeTHHKA. Y YOpHOro jiebesst M si3 MOB3/I0BXK-
HBOBOJIOKHUCTH, a y J1Ie0esI-IInIyHa — ABOTIEPUCTHH.

30BHILIHIN KITyOOBO-BEPTIY)KHUH M’513, 32 TouKam i-
Kcallii, TOYNHAEThCS OBTMM, MIITHUM CYXOXXHJIKOM Ha
JOpCo-TaTepabHiil TOBEPXHI BEIWKOTO BEPTIIOTA CTeT-
HOBOi KICTKH. 3aKiHUye€TbCA M S30BO Ha IIOPCATLHOMY
rpebHi KiIy0oBOI KiCTKHM, Ha KaynambHOMY ii kpai. M’s3
TIOB3/I0BXHbOBOJIOKHUCTHH.

BHyTpiniHiil KiyOOBO-CTETHOBHH M’SI3 TIOYHMHAETHCS
M’SI30BO 3 JIUCTAJIBHOI YaCTHHM KIIyOOBOT KICTKH 1 3aKiH-
YyeThCsl HA KpaHio-MeialibHii MOBEPXHI MPOKCHMAIILHOT
TPETHHHU CTErHOBOI KiCTKH. M’sI3 TOB310BXXHBOBOJIOKHH-
CTHH.

Y 000X MpeacTaBHUKIB psily TyCernoniOHuX rTMOoKui
CIIHAYO-CTETHOBUHA M’SI3 — IMOB3OOBXKHBHOBOJOKHHUCTHN 1
MTOYMHAETHCS TUPOKUM, IMOTYXHUM, MOPIBHIHO TOBIHM
CYXOXHIIKOM Ha KayJallbHIi IMOBEpXHi CTETHOBOI KiCTKH.
Touka ¢ikcamii AaHOro M’s3a CIiJIbHA 3 XBOCTOBO-
CTErHOBHM M’s130M. M’s13 3aKiHUy€eThCs M’S30BO Ha JI0p-
CO-AMCTAIIFHOMY Kpai CiTHWYHOI KiCTKH. Y YOPHOTO Jie-
Oelst Ha MeZiaibHIN MOBEpXHI M 53 BIABOAUTH IBI CyXO-
KUJIbHI HDKKH, SIKI MPOXOJATH uepe3 CIIHUYHHUI OTBIp
npsiMo 10 Xpedra. Y yebensa-mumnyHa BiH JudepeHiiio-
BaHWI Ha J1Ba IUIACTH: IOBEPXHEBHU 1 TIUOOKWH, ane
YiTKOT MEXi HE BUAHO. M’sI3 MOB3JJ0BXKHHOBOJIOKHHUCTHIH.

XBOCTOBO-CTETHOBHH M’s3, Oepe MOYaTOK IOTY>KHHUM,
LIMPOKUM, TMOPIBHSHO JOBTUM CYXOXHJIKOM Ha KayJallb-
Hilf TOBEPXHI CepeIHBOI TPETHHU CTETHOBOI KiCTKH, TOY-
ka (ikcamii cmijbHa 3 TIIMOOKMM CiIOTHHYHO-CTETHOBUM
M s130M. CyXOXHIIOK TTEPEXOIUTh B M S30B1 BOJIOKHA, IIIO
OJIDKYe 0 XBOCTOBOTO BIJJIUTY IMEPEXOISATh B IUPOKE,
HOTY)KHE CYXOXXWJUISI, SIKE MPOXOAUTH i MIrOCTHIIb, Y
YOpHOTo JieOessl, OXOIUIIOIYH HOro, SIK CYMKOW, IpHU
bOMY 00’ €THYIOUUCh 3 OJJHOMMEHHHUM M’SI30M MPOTHIIE-
JKHOTO OOKy. Y sebens-mumnyHa Micte ¢ikcarii nudepe-
HIilOBaHEe Ha Bl HDKKH: CYXOXKHJIbHA 1 M’S30Ba HIXKKa.
M’ 513 MoB3/10B)KHbOBOJIOKHUCTHUH.

CigHHYO-CTETHOBHH M’Si3 TIOYMHAETHCA Ha KayJo-
JaTepaibHIi MOBEPXHI CTETHOBOI KICTKHM HIDKYE Bill Be-
JWKOTO BEPTJIIOra MOTY)XHUM, IIUPOKHUM, aje KOPOTKHM
CYXOXWUIAM. Y HYOpHOTO jebens M’si3 HA MemiaibHIN
MIOBEpPXHI BIJBOMUTH CYXOXKWJIBHY HDKKY, fIKa 3aXOIUTh
BOIMO depe3 cigHudHui OoTBip. Touka KiHIEBOI (ikcarril
M’s3y B 000X BUIIIB 30ira€ThCsi — Ha JIaTepalibHill TIOBEPX-
Hi CIIHWYHOI KICTKH. Y YOpHOTO Jebeas M’si3 IBOIEepHUC-
THA, a y 1e0es-1InITyHa — OJJTHOTIEPUCTHH.

MeniansHui 3aTyJIBHUM M 513 Y YOpHOTO JieOens Iu-
(bepeHLIIIOETHCS Ha TPU HIKKU: MIPOKCHMalIbHA (M’ 130Ba),
IucTaibHa (M’s130Ba) 1 cepenHs (CyxokmibHa). M’s3 Ha
KayJaJdbHIH 9YacTHHI Mae ciabo mudepeHIiifoBaHe Bif

OCHOBHOI MacH M’si3a M’s130Be uepeBiie. Bei HKKH Kpin-
JAThCA Ha KayJdalbHIM MOBEPXHI MPOKCUMAIBHOTO KiHIS
CTErHOBOI KICTKHM. HiXKHM IpOXOoIsTh uepe3 3aTyJIbHHN
OTBIp Ta UIUILHO MPWIATAIOTH IO CiIHUYHOI 1 JIOOKOBOI
KicTOK. M’513 ABONIEPUCTHI 1 Ma€ CYyXOXXKWIbHY NEepEeTHH-
Ky.

MenianbHui 3aTynbHUN M’S13 Y J1e0els-IInunyHa I10-
YUHAEThCS  MOTY)KHMM  CYyXOXWUIIM  Ha  KayJno-
JaTepaibHiil TOBEpXHi MPOKCUMAIIBHOTO KiHIIS CTETHOBOT
KicTk. M’s3 IepexouTh Ha MeIialbHy IOBEPXHIO Yepes
3aTynpHUHA OTBip, J€ M’ SI30BUMH BOJOKHAMH MITEHO
MPWIATAE JI0 CyXOXKWJIBHOI MEMOpaHH, fKa PO3TaIIOBaHA
MIX JIOOKOBOIO 1 CIZHMYOK KicTKamu. M’si3 ABOIEpHUC-
THIA.

BeHTpaibHUN CiIHUYO-CTEITHOBHIA M’SI3 TIOYMHAETHCS
M’S30BO Ha KayJaJIbHI MOBEPXHI CTErHOBOI KICTKH. 3a-
KIHYy€ThCS Ha BEHTPAIBHOMY Kpai 3aTyJbHOTO OTBODY.
M’s13 HOB30BXXHBOBOJIOKHUCTUN. 3aTyJIbHO-CTETHOBHH
M’s13 BUSIBIICHHH TUIBKN y Jebens-mmiyHa. [lounHaeTbes
M’S130BO-CYXOXKIJIBHO Ha KayJalbHil OBEPXHI CTETHOBOL
KICTKH 1 3aKiHIYETHCA M’ SI30BHMH BOJIOKHAMH B NIJIAHIIII
MIPOKCHMAJIBHOTO Kpalo 3aTyJIbHOTO OTBOpPY. M’s3 mo-
B3/I0BKHbOBOJIOKHUCTHUII.

BucHoBKH

1. JloBeneHo, 110 M’sI34 Ta30CTETHOBOTO CYII00a y pi-
3HUX BUJIIB NTaXiB BiJJPi3HSIIOTHCS 32 CTYNIEHEM PO3BHTKY,
IUuQepeHITialielo, HasIBHICTIO a00 BIJCYTHICTIO pi3HHX
TUMIB niepucTocTi. [{e 00yMOBIIEHO TIJILKM THIIOM OIIOpH,
crocoboM mepecyBaHHs 1 (DyHKIIOHAIFHMMH HaBaHTa-
JKEHHSMM ITiJ Yac CTaTO-JIOKOMOIIi.

2. BigcyTtHicTh a00 HasSBHICTP B JOCIIIKCHUX BHIIB
NTaxiB TUX YH IHIIAX M g3iB, IX TOJOBOK, YacTHH 1
M’SI30BHX IUIACTIB MOXKHA TOSICHUTH TUIBKH JII€I0 (QYHKIII-
OHaJIbHUX HaBaHTaXeHb 3 OOKy MacH Tija.
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