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TOIOI'PA®UA CEPJIA U KNIIEYHUKA IIBITIAT-BPOMJIEPOB
O.A. MartBeeB, K.0.H., A.A. Topmkos, 1.0.H., mpogeccop
®I'bOY BO Openbyprckuii [AY

N3yuenue Mopdosioruv MNHIIEBAPUTEILHOIO TpakTa MTULBI BO MHOTOM
OnpeeNsieT NepCneKTUBbI MOBBIIIEHUS TPOYKTUBHOCTH NITULIEBOACTBA [1].

W3ydenune cTpoeHus cepAla, MUIICBAPUTENBHON CUCTEMBI LBIIAT-OpOiliepoB
MO3BOJISIET HE TOJIBKO PACKPBITH BOMPOC 00 OCOOEHHOCTSIX BO3pACTHOM Mopdosoruu,
tonorpaduy, pa3BUTHUSI JIaHHBIX OPraHOB M CHCTEM JOMAIIHUX MNOTHUI, HO U JO
HACTOSAIIETO BPEMEHH OCTAETCS aKTyaJbHbIM [2-8].

Llens wuccrnenoBaHus — HM3YyYUTh TOMOrpaduio cepilla U KHUIIEYHUKA LbITUIST-
Opoiinepos.

Matepuan u Metoabl ucciegoBanus. O0beKTamMu Ui U3ydeHus: Tonorpaduu cepana
U KHUIIICUHHUKA CITYKWJIM IBITUIsITa—Opoinepsl kpocca Arbor Acres B Bo3pacte 1, 7, 14,
21, 28 u 45 cyt. Y00i1 u 00€CKpOBIMBaHHE IBILIAT-OPONUICPOB B BUCSUEM MOJOKEHUU
OCYUIECTBJISUTH IyTEM pe3eKIMU O0NbIIMX HEOHBIX apTEpPUM U BEHBI IO MeToaunke A.B.
Komapoga. 3arem npoBoAWIM CMayuBaHUE MTULBI U YIAISUIM NEPbs C KUBOTA, TPY/IH,
IIeM M BBIMOJHSAIN TMpPENapupoBaHUE KOXU C TPyAU U KHUBOTA. ['pynoOpromiHyro
MOJIOCTh BCKPBIBAJIM MyTEM MPOBEJICHUS pa3pes3a MO CpeHEe JMHUM OT Kpasi rpyIHON
KOCTH JI0 KJIOAKH, a 3aTeM JeJajiid J[Ba pa3pe3a B 00e CTOpOHBI 10 moapedepbs. Jis
yaajJeHus TPyAHOM KOCTH TMepepe3aii ¢ 00euX CTOPOH pEOEPHBIMH HOKHUIIAMHU
OTPOCTKM TPYIHON KOCTH, pEOpa, KOPAKOUJHYI0 KOCTh U KIIOUMILY, a 3aTeM
3aXBaThIBAJIM 3aJHUA KOHEL| TPYyJHOW KOCTH, MOAHUMAIH €€ BHEPEN M MOJHOCTHIO
yIasiad, TakuM oOpa3oM, OCMAaTpuBaliu Tomnorpaduio cepjia, TOHKOTO U TOJICTOTO
OT[eNa KHIIeYHHKA. J[Js yTOYHEHHsS OpPraHOTONMHMHM CEpAlla MU KHUIIEYHHKA ObUIH
MIPOBEICHBI MTOTIEPEYHBIE Pa3pe3bl 3aMOPOKEHHBIX 45-CyTOUHBIX LBIIUIAT-OPOHIepOB Ha
YpOBHE YETBEPTOrO, MATOTO U CEABMOrO IPYJHOTO MO3BOHKA, BTOPOTO, YETBEPTOrO U
IIECTOr0 CErMEHTa MOSCHUYHO-KPECTIIOBOTO OTJAeNia MpU MOMOIIM MEIK03yOuaThIxX
noysioteH mno wmetamwtry. Ilpu ¢otorpadupoBannr MakpOOOBEKTOB HCIOIb30BAIN

¢doroanmapar Canon EOS 650D.



Tomorpadust cepama ubIUIAT-OpoityiepoB m3ydena Ha 20 Makpompemnaparax, a
KUIIEYHUKa — Ha 26 wMakpompenapartax. Ha3BaHHMsT aHATOMHYECKUX CTPYKTYp H
o0pa3oBaHUM TPHUBEACHHI B COOTBETCTBUHU C MEXKIYHApPOJHOW BETEPUHAPHOM
aHAaTOMHUYECKOI HOMEHKIIATYpoil [9].

Pe3yabTarsl ucciaenoBanus. Cep/ilie CyTOUHBIX LBILISAT-OpOIIEpOB MPAKTUYECKH J10
OCHOBAHMS IUIOTHO TPAHWYUT C JIEBOW M MPABOM JOJIEM IEYEHU, KOTOPHIE OPAHKEBO-
KEITOrO WM XKEITOr0 LBETA M3-3a HAJWYWs KEJITOYHOrO MEIIKAa. BeHTpambHO OT
BEPXYIIKHA CEpALA PACHOJIOKEHBI TOHKHWA OTHEN KUIIEYHUKA, JKEITOYHBIM MEIIOK U

MBIIIEYHBIN Keny0K (puc. 1).

Puc. 1 — Tonorpadust cepana UbIIAT-OpOiSIepOB B CYTOYHOM BO3pacTe (BCKPBITA TPyI0OpIOITHAS
MOJIOCTH): | — )KENTOUHBINA MENIOK; 2 — IIpaBasi I0JIs EYCHH; 3 — cepiie; 4 — eBas A0S MeUeHu; 5 —
MBIIICYHBIN KETyI0K.

[Ipu ananuse Tomorpaduu cepAama UbILIAT-OpoiaepoB B Bo3pacte 7, 14, 21, 28 u 45
CYTOK HaMHM OOHapyXeHO, 4YTO K CEepAly IPaKTHYECKH [0 OCHOBAHMS IUIOTHO
IIPUJIEratoT JIEBAsi U MpaBas A0Jisl IEYEHU KPACHO-KOPUYHEBOTO 1IBETA.

BenTpanbHO OT BEpXYILIKM CEpALA PACIOIOXKEH KETUHBIM Iy3bIpb TEMHO-3EJIEHOTO
1[BETa, TOHKMW OTAEN KHIICYHUKA, a BEHTPOJATEPAIBHO OT OpraHa HaxOJIUTCs

MBIIIEYHBIN KETYAOK OJIETHO-PO30BOTO MM KPACHOTO C (PHOJETOBBIM OTTEHKOM I[BETa

(puc. 2 A,b; 3 A,b; 4).



Puc. 2 — Tomorpadus cepaua mbIUIST-OpoiiaepoB (BCKphITa TpyaoOpIONIHAS MOJNOCTh). A — B 7-
CYTOYHOM Bo3pacTe: | — TOHKUI OTAeN KUIIEUHUKA; 2 — ®KETUHBIN My3bIpb; 3 — mpaBasi J0Jis neueHu; 4
— cepalie; S5 — yeBas 07 Me4YeH; 6 — MBIIIEYHBIN Kenynok. b — B 14-cyrounom Bo3pacte: 1 — mpaBast
JIOJISl TIEYEHH; 2 — cepjue; 3 — JeBasl A0JA Me4YeHU; 4 — MBIIMICYHBIA KEeIyI0K; 5 — TOHKUI OTAel

KHIICYHHUKA.

Puc. 3 — Tomorpadus cepamna HbIUIAT-OpoiyiepoB (BCKpbITa TPpyAOOpIONTHAs MOJIOCTh). A — B 21-
CYTOYHOM Bo3pacte: | — mpaBas 10 neueHu; 2 — cepAle; 3 — jeBas 1015l IeYeHH; 4 — MBIILICYHBIN
JKETYAOK ¢ a0IOMUHAIIBHBIM XUpPOM. b — B 28-cyTouHOM Bo3pacre: 1 — KUIIEYHUK; 2 — mpaBasi A0
neueHu; 3 — cepne; 4 — neBas 1011 IEYCHH; 5 — MBIIIICUYHBIN KEITYT0K ¢ a0JOMHUHAIBHBIM KUPOM; 6 —

MODKEITyI0UHAas Kee3a.



Puc. 4 — Tonorpadus cepana ubImuIST-OpoitsiepoB B 45-CyTOYHOM BO3pacTe (BCKpBITA TPyI0OPIOIITHAS
MoJIOCTh): | — TOHKHWM OTHEN KHUIEYHHKA; 2 — TMpaBas JOJsl MEUYeHH; 3 — cepaue; 4 — yeBas J0Js

MEYEHU; 5 — MBILIECYHBIN KETYIOK.
[Ipy ananu3e momepedyHOro paspe3a TyJOBHUIA 45-CyTOUYHBIX IBILIAT-OpONUIEpOB B
ITJIOCKOCTHU ‘-ICTBépTOFO n 1IIATOoro I’pyI[HBIX IIO3BOHKOB HaMH BBISIBJICHO, YTO J'IaTepaJ'IBHO

K CepIly IJIOTHO MPWJIETAIOT JIeBas U MpaBas J0Jis reyeHu (puc. 5 A).

B

Puc. 5 — Tomnorpadus cepaua uslieHKa—Opoinepa B 45-CyTOo4HOM BoO3pacTte Ha nnepeqHOM paspese

TYJIOBUIIA. A — B IJIOCKOCTH YETBEPTOTO TPyAHOTO MO3BOHKA; b - B MIOCKOCTH MATOTO TPYJHOTO MO3BOHKA
(BuI Ha KayJaJbHYIO IOBEPXHOCTH pa3pesa): | - cepaue; 2 - jneBas J0Js IEYeHH; 3 — JIeBoe JErKoe: 4 — mpaBoe

NErKoe; 5 — mpaasi 10JIs IEYEHU; 6 — rpyIHas KOCTb.



JlopcanabHO OT cepAlla pacioJIOKEHbI JIEBOE U MPABOE JIETKOE, a BEHTPAJIbHO OT OpraHa
pa3menieHa rpyJiHas KoCTb.

Takum o00pa3om, C BO3pacTOM UBILIAT-OpOisiepoB Tomorpadusi cepana He
MPETEPIEBAET CYIIECTBEHHBIX U3MEHEHUH.

[Ipu ananuze tomorpaduy KHUIIEUYHHKA IBIUISAT OpoiIepoB HaMH OOHApYXEHO,
YTO y CYTOYHBIX, 7, 14, 21, 28 1 45-cyTOYHBIX NTHI] [1O]] BUCLIEPATLHON MOBEPXHOCTHIO
JIEBOW W MPABOU JIOJIM MEUEHH PACIIOIOKEHA JBEHANIATUNIEPCTHAS KUIIIKA, O] IPaBoil
JOJIEW MEYEHU HAXOJIUTCS TOILIAsl KHUIIKa. J[BEeHaaUaTUIepCTHas KHILKA TPAHUYHUT C
KETUHBIM IMY3bIpEM TeueHU. JlaTepallbHO ABEHAAATUIEPCTHON KHUIIKH PACIOIOKEH
MBILIEYHBIN KEIIYJOK, BEHTPAJIBHO OT IIPAaBOM JOJIM IEYEHU PACIOJIOKEHA ClIeras
KUIILIKA, KOTOpasi HaXOJIUTCA MOJ JABEHAAUATUIIEPCTHON KUIIKOW. BeHTpomennanbHO OT

MBIIIEYHOTO KeTyJIKa PacioyioKeHa ciienas 1 npsimas kumka (puc. 6 A,b; 7 A, b).

Puc. 6 — Tonorpadus kumedHnKa NbIUBIT-OpoitiepoB kpocca Arbor Acres (BCKpbITa Tpya00proITHAs
MOJIOCTh). A — B CYTOYHOM Bo3pacte: 1 — cepiie; 2 — ieBast JoJsl IEYeHU; 3 — MBIIICYHBIH KeTya0K; 4
— JABEHAIATUIIEPCTHAS KUIIKA; 5 — )KENTOYHBINA MEIIOK; 6 — mpaBasi 10Js nedeHu. b — B 7-cyrouHom
Bo3pacTe: 1 — cepaue; 2 — yeBasi 10Js NEYEHU; 3 — MBILIICYHBIN KEIYJI0K; 4 — clienasi KUIlKa; 5 —

JIBEHA/IIIATUIICPCTHAS KHUIIIKa; 6 — TIpaBas J0JIs MeUSHH.



Puc. 7 — Tonorpadust KuieyHuKa IbIUIAT-OpoiinepoB kpocca Arbor Acres (BCKpbITa Ipy100promIHas
moyiocth). A — B 14-cyrounom Bo3pacre; b — B 28-cyrounom Bospacte: 1 — cepile; 2 — yeBast 10
MEYCHH; 3 — MBIIICYHBIN XETyaoK; 4 — mpsiMas KUIIKa, 5 — JBEHAAUATUIEPCTHAs KHIIKa, 6 —

MOJKETyI0YHad JKeJe3a, 7 — Tolas KUIKa; 8 — JKETYHBIN My3bIph; 9 — npaBas 1015 IEYEHH.

[Ipu aHanmu3e monepeuHoro paspesa Tya0BHINA 45-CyTOUHBIX UBILIIAT-OpONIepOB Ha
YpOBHE 7-r0 IpyIHOTO TIO3BOHKA HAMU OOHApYKEHO, YTO BEHTPAJIbHO OT JIEBOM MOYKH,
JIEBOTO JIETKOT0, TOPCAIBHO OT CEIE3EHKU W MEIUAJIBLHO OT KEJIE3UCTOTO JKEIIyIKa
PacIIOJIOKEeHa cienas KMIIKa, JOPCAIBHO OT IIPaBOM JA0JIM ITEYEHU U BEHTPAIBHO OT
[IpaBoi MOYKH U IPABOIO JETKOr0 pa3MellleHa ABEHaAaTUIIepCTHaAs KUIIKa (puc. 8 A).
AHanu3upys NoMepedHbIil pa3pes TyJ0BHINa 45-CyTOUHBIX UBILIIAT-OpOilsIepoB B
IPOEKIMH BTOPOT0 CErMEHTa MOSICHUYHO-KPECTLOBOI'O OT/EeJa T03BOHOYHOI'0 CTOJI0a
HaMH BBISIBJICHO, YTO JJOPCAJIBHO OT MBIIIEYHOIO JKEIyIKa HAXOAUTCS
JNBEHAALIATUIIEPCTHAS KUIIKA, TOPCAIBHO OT IIPABOU U JIEBOW JIOJIM IIEYEHH, a TAKKE

BEHTPAJILHO OT JICBOM MOYKHU PACIIOJIOKEHa ciienas kuika (puc. 8 b).



/A

Puc. 8 — Tonorpadust kuieyHnka IBIUIAT-OpoiiiepoB Kpocca Arbor Acres B 45-cyTouHOM BO3pacTte

Ha MOMEPEYHOM pa3pese TYJOBHINA (BHI Ha KayJabHYIO IIOBEPXHOCTH pa3pe3a). A — Ha ypoBHE 7-TO
IrPYJIHOTO MO3BOHKA: | — mpaBas mouka; 2 — mpaBoe JIErkoe; 3 — IBEHaJUAaTUIEepCTHAs KUIIKa; 4, —
cienas KMIKa; 5 — cene3€Hka; 6 — mpapasi 10J1sl MEYeHU; 7 — JIeBas J0J NEYEHU; 8 — KEIE3UCThII
Kenynok; 9 — neBoe nérkoe; 10 — neBast nouka. b — Ha ypoBHE 2-TO cermMeHTa NOsICHUYHO-KPECTIIOBOT'O
ornena: 1 — mpaBas mouka; 2 —cienas KHIlKa; 3 —IpaBasi JoJisl TeYeHu; 4 —MBbIIIEYHBIN KeTyI0K; 5 —

JieBasi JOJIsS MeYeHU; 6 — JKEJIe3UCThIN KENyA0K; 7 — JieBas MoYKa.

AHanu3upysi TOIEPEeUHbI pa3pe3 TYyJNOBHUIIA LBIUIAT-OpOMIEPOB B CErMEHTAIbHOMN
MJIOCKOCTH 4-r0 CErMeHTa MOSICHUYHO-KPECTIOBOTO OT/eNla MO3BOHOYHOrO CToJi0a
HaMUd OOHAPY’KEHO, UYTO JIOPCAIIbHO M JIATEPAIIbHO OT MBIIIEYHOTO JKENy/Ka, a Takke
BEHTPAJIBHO OT JIEBOM NOYKM HAXOAUTCS CJenas KUIIKA, & BEHTPAIBHO OT IIPABOM ITOYKH
pacIiojio’keHa JIBEHa IIaTUIIepCTHAs KUIKa (puc. 9 A).

[Tpu u3yyeHnn nonepeyHoro pa3pesa TyJIOBUIIA HBITUIAT-OpoitiepoB 45-cyTOUYHOTO
BO3pacTa B MMPOEKLUHU 6-I0 CETMEHTA MOSICHUYHO-KPECTIIOBOIO OT/IE€1a TO3BOHOYHOIO
CTOJI0Aa HAMU OTMEUEHO, YTO JIOPCAIBHO U JIATEPATILHO OT MBIIIEYHOTO JKEITyIKa
HaXOAMUTCS Cienas KUIIKa, a BEHTPAIBHO OT CJIENON KHILKHU U JaTEPAIbHO OT
MBILLIEYHOT'0 KEJTYAKA PACIoaracTcs TOLAs KUIIKA, TOPCAIBHO OT CIICHION KUIIKH

pacrojoxeHa ABeHauarunepcTas kumka (puc. 9 b).



Puc. 9 — Tonorpadus kumeyHuka MBILIT-OpoitiepoB kpocca Arbor Acres B 45-CyTOYHOM BO3pacTe
Ha TIOTIEPEYHOM pa3pese TYJIOBHINA (BU HAa KayJalbHYIO MOBEPXHOCTh paspesa). A — Ha ypoBHE 4-TO
CerMEHTa MOSCHUYHO-KPECTIIOBOTO OT/ena: | — mpaBasi movka; 2 — IBEHAIATHIIEPCTHAS KUIIKA; 3 —
clemnasi KHIKa; 4 — MBIIIEYHBIN )KeyI0K; 5 — eBas 1movka. b — Ha ypoBHe 6-T0 cerMeHTa MOSICHUYHO-
KPECTIIOBOTO OTAeNa: | — MBIIIEYHBIN KEMYA0K; 2 — clielasl KUIIKa, 3 — IBEHaIaTUIIEPCTHAs KHIIKA;

4 — Tomasa KUmkKa.

BoiBoasbl. 1. Cepatie ublsT-OpoiliepoB NPaKTUYECKU JO OCHOBAHUS MIJIOTHO
TPAaHUYHUT C JIEBOM U MPABOM JOJIEN NTEUCHU, BEHTPAIBHO OT BEPXYIIKH CEPALA
PACIIOJI0KEH KEITUHBIN My3bIPh U TOHKHUM OTJEJ KMILIEYHHUKA, & BEHTPOJATEPATbHO OT
OpraHa HaXOAUTCS MBILIEYHBIN Keny oK. [Ipy aHann3e CHHTONMHU cepaua UbIIIIAT-
OpoitniepoB 45-CyTOYHOTO BO3pacTa BISBICHO, UTO JIATEPaJIbHO K CEPLY IIIOTHO
MIPUJIETAIOT JIEBAS U IIpaBas 0 NEYEHU, JOPCAIBHO OT CEP/LIA PACTIOJIOKEHBI JIEBOE U
IIpaBoe JIErKOe, a BEHTPAIBHO OT OpraHa pa3MelleHa IpyaHas KOCTb.

2. Ilox BUCHEpanbHON MOBEPXHOCTHIO JIEBOU U MPABOU 10U NEYEHU LBITLISAT-
OpoiiIepoB pacloioKEeHbl ABEHAATUIIEPCTHAS U TolIas KUIIKa. JIBeHaquaTunepcTHas
KHUIIKA TPAHUYUT C KETYHBIM My3bIPEM NEUYEHU. JIaTepaibHO OT IBEHAAIATUIIEPCTHOM
KUMKW PACIIOJIO0KEH MBIIIEYHbIN KETYI0K, BEHTPAJIbHO OT IMPABOW O NEYEHU
pacmoJIoKeHa Cienasi KMIIKa, KOTOpask HAXOAUTCS MO ABCHAAUATUIEPCTHON KUIIIKOM.

BeHTpOMeI[I/IaJIBHO OT MBIIICYHOTI'O KCJIYJIKa PAaCIIOJIOKCHA CJICTIAA U IIpAMasad KUIIIKA. Ha



MOTEPEYHOM (CErMEHTAbHOM) MIOCKOCTH 45-TH CyTOUHBIX LBIIIAT-OPOsIEpOB B

MPOEKIUU7-TO TPYAHOTO MO3BOHKA, BTOPOTO U IIECTOTO CETMEHTA MOSCHUYHO-

KPECTIOBOTO OT/Ie]a O0HAPYKEHO, UTO CUHTOIHS TOHKOTO U TOJICTOTO OT/IENIOB

KHILIEYHHUKA LBIUIAT-OpOilIepOB TECHO B3aUMOCBSI3aHa C MPABOil U JIEBOM JoJIei

NEYEHH, JKEJIC3UCTHIM U MBIILICYHBIM KEITYJIKOM, CEIe3EHKOM.
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