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B pesynbrare Bo3neiicTBUS HA OpraHU3M BHEI-
HUX WU BHYTPEHHUX (haKTOPOB B ITpoliecce SIMOPHO-
reHe3a MOTYT BO3HUKaTb HE3HAYUTEJIbHbIE OTKJIOHE-
HUS OT HOPMBI — acUMMETpUsl OujiaTepajibHbIX
CTPYKTYp, IeBUALIMU U Ip. ACUMMETPUEN Ha3bIBaIOT
pa3YHbIe OTKJIIOHEHUS OT CTPOroii ounaTepajabHOMI
cuMMmeTpuun. Pas3nuyaroT HECKOJIbKO TUIIOB acHUM-
MmeTpuu. HampabiieHHast acuMMeTpusi — (QYHKIIMO-
HaJbHasi, MpyU 3TOM B HOPME CTPYKTypa pa3BuTa Ha
OIHOM CTOpPOHE 0OJbllle, YeM Ha JApYyroii. AHTUCUM-
METpHUSI — aCUMMETPUS, IPU KOTOPO CUMMETpUY-
HOCTb CTPYKTYPbl BCTpeUaeTcsl pexe, 4eM Ipeoodsia-
JIaHue OMHON W3 CTOpoH. PIYKTYyUpyIOIlIash acuM-
METpUsSI MpeacTaBisieT co0Oil He3HauyuTeJlbHbIe
cllydaliHble OTKJIOHEHUSI OT OuaTepalibHOM CUMMET-
pUHr, OJHUM U3 MMPUMEPOB €€ TMPOSIBICHUS SIBJISIETCS
acuMMeTpusi MPU3HaAKOB (horao3a penTwinii (3axa-
poB, 1987).

DIyKTyUpyIolIyl0 aCUMMETPUIO pacCMaTpUBalOT
Kak Mepy CTaOWJIbHOCTH pa3BUTUS OPraHU3MOB
(Knanosa, 2003; I'emamBunu u ap., 2004) 1 npenia-
raloT KCMOJb30BaTh JIJII MOHUTOPUHIA COCTOSIHUS TIO-
nyysuuii coBmectHo ¢ apyrumu Mmetogamu (Clarke,
1995; 3axaposB u ap. 2001; 3opuna, 2012; Lazi¢ et al.,
2013). Cuwuraercss, 4TO ypOBEHb (IYKTyUPYIOIIEH
acCUMMETPUU MUHUMAaJIEH MPU ONTUMAJIbHBIX YCIO-
BUSIX Y TIOBBIIIAETCS MIPU CTPECCOBBIX BO3IEUCTBUSIX;
9TO MOATBEPKIACTCSI MHOTOUYMCIEHHBIMU MCCIIEIO0-
BaHusMu (3axapoB, 1981; 1987; bynaxosa, 2004).
OnHako Hepenko Ipu OlleHKe GIYKTYyUupyolei

ACMMMETPUHU TOJTYYarOTCs TIPOTUBOPEUYUBBIC PE3YIb-
Ttatel. K mpuMepy, B HOIYISIUSIX, TTOIBEPKEHHBIX
AHTPOIIOTCHHOMY BO3IEHCTBUIO, TAE, Ka3ajloch Obl,
JIOJDKHA OTMEUYAThCsSl HU3KAs CTAOMILHOCTH Pa3BH-
THSI, YPOBEHb (DJIYKTYUPYIOIIEH aCUMMETPUU OKa3bl-
BaeTCs HIDKE, 4eM B “9ucThIX” momystuusix (I'mnesa
u ap., 2007; 3opuna, 2012). HeogHOKpaTHO CTaBUJICS
BOIIPOC O MTPABOMOYHOCTH MCITOJIBb30BaHUS (DIYKTY-
HPYIOLIC aCMMMETPUU KaK ITOKa3aTesIsI 300pPOBbS
cpenbl. Heo6XommMo OTMETUTE, UYTO OOJIBIIIOE 3HAYE-
HUE MMeET BBIOOp CTaTUCTUYECKUX MeTomoB. Ha maH-
HBIIf MOMEHT CYILIECTBYET HECKOJIbKO Pa3HBIX ITOIX0-
JIOB K OlieHKe (pyKTyupylonieit acumMmerpun (3opu-
Ha, 2012).

AcuMMeTpust OMIaTe pabHBIX CTPYKTYP ITPBITKOM
smepullbl B Pecriyonvke TartapctaH paHee He pac-
CMaTpUBaJIaCh, YTO W OMPEAEIUIIO 1ieJb PabOThl —
HCCIe0BaTh MPOSIBJIEHWE aCUMMETPUN MPU3HAKOB
donaumo3a y 3Toro Bujaa B JaHHOM peruoHe. s no-
CTUXXEHUS 11e11 ObLIM TTOCTaBJIeHbI clieylolliue 3a-
Jla4v: BBISIBUTH MPOSIBISIONINE ACUMMETPUIO TIpU-
3HaKku (hoINI03a; ONPENETUTh XapaKTep Ha0IonaeMoi
acUMMeETpUH (HarpaBlIeHHasl WK (GIyKTyupylolas);
BBISICHUTb, UMEIOTCSI JIU MOJIOBbIE, BO3PACTHbIE U
MEXIIOMYJSILIMOHHBIE Pa3Iu4YMUs B TOKazaTessixX
aCUMMETPUU.
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A 1}

Touku cobopa MaTepuaia: I — OKpeCTHOCTH ¢. AllaH-bek-
cep, 2 — okpectHocTH ¢. TumodeeBka, 3 — Paudckmii
yuacTtok Bosrkcko-Kamckoro rocynapcTBeHHOro Ipu-
poaHoro 6mocdepHOro 3armoBeaHUKa, 4 — y4eOHO-Hay4-

99

Hasg 0aza “CBuspkckass”, 5 — necomnapk “/lyopaBHBbI”,
6 — nauyHblii koMIuieke “Kopmon”, 7 — I'ocymapcTBeH-
HBI IPUPOIHBII KOMILJIEKCHBIN 3aKa3HUK “CriaccKuii”.

MATEPUAJI 1 METOINKA

MarepuaaoM ST WCCASOOBAHUS ITOCTYKMIN
0COOM MPBITKOM SILIEPULIBI, OTJIOBJIEHHBIE B TIEPUO/, C
2009 1o 2015 ronpl B 3amagHoii yactu Pecnyonumku
Tartapcran: okpecTHOocTH cena AnaH-bekcep (mamee
Bbexkcep) (Beicokoropckuii p-H), OKpecTHOCTH cena Tu-
modeBka (manee TumodeeBka) (Bbicokoropckuii p-H),
Paudcknii ydyactok Bomkcko-Kamckoro rocymap-
CTBEHHOTO TIPUPOIHOTO OMocdepHOro 3arroBeTHUKA
(manmee Pamnda) (3eeHomonbeKuii p-H), y4eOHO-Ha-
yyHasg ©Oaza “CBustkckas” (manee CBUSIKCKas)
(BepxHeycnoHckuii p-H), aecomapk “/lyOpaBHBI”
(manmee yopaBHblii) (r. KaszaHb), Tepputopumn 0Jiu3
magHoro komiuiekca “Kopmon” (mamee KopmoH)
(JlaummeBckuii p-H), ['ocymapcTBeHHBI IPUPOIHBIIL
KOMITJIEKCHBIN 3aka3HUK “Cracckuii” (mamee Cracck)
(Cracckuii p-H) (PUCYHOK).

Bcero onu1o uccnenoBaHo 443 ocoOu IIPBHITKOM
smepuubl (129 camuos, 187 camok u 127 MoaoabixX
ocoOeif). [leneHure sSepuI] Ha BO3PACTHBIC TPYITITHI
“II0JIOBO3pENBIX” U “MOJIONBIX” IIPOBOAMIIOCH C y4e-
TOM pa3MepOB COMNIACHO JIUTepPaTypHBIM HdAaHHBIM.
VY OpBITKOM SIIEPULILI TTOJIOBO3PEIBLIMU CUMTAOTCS
ocobu ¢ mHoi Tes1a 60 MM 1 6ostee (S1610K0B U 1p.,
1976; Mamwok, 2010).
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s uccnenoBaHus aCUMMETPUM UCIIOJIb30BaIU
8 ounarepajbHbIX NMpU3HaKOB donumosa: Lab. (la-
brum) — 4MCI0 BEpXHETYOHBIX IIIUTKOB C OTHOM CTO-
POHBI TOJIOBHI, Sublab. (sublabrum) — 4McI0 HIDKHE-
TYOHBIX IIIMTKOB C OAHOI CTOPOHBI FOJIOBKI, Submax.
(submaxillaries) — 4MC10 HUXKHEUETIOCTHBIX IIIUTKOB
C OTHOI CTOPOHBI TOJIOBBI, Supraoc. (supraocular) —
YHCJI0 HAATIa3HUYHBIX YEILlyid C OOQHOW CTOPOHBI
rojioBsl, Supracil. (supracilia) — yuciio BepxHepec-
HUYHBIX IIIUTKOB C OIHOM CTOPOHBI rojioBbl, Na. (na-
salia) — YMCJI0 3aTHEHOCOBBIX IIIUTKOB C OMHOI CTO-
pPOHBI ros10BbI, Lor. (loreale) — yuciio nepeaHecKyn0-
BBIX IIIUTKOB C OMHOI CTOPOHEI TonoBel, P.fm. (pori
femorales) — ynciio 6eapeHHBIX TTOp Ha OOHOIT HOTE.

Hccnemyemble mpu3HaKy PENITUINM MOXHO MOAE-
JIUTh HA HECKOJIbKO KaTeropuii (2KuBotoBckuii, 1991):
KayeCTBEHHbIC WJIM ajIbTepHATUBHBIC (Haau4ue/oT-
CYTCTBME aCUMMETPUM IpU3HAKA), TUCKPETHBIC WIN
MepucTUiYecKue (HarmpuMmep, YMCJIO IIUTKOB, TSITeH
W JIp.) W IJIaCTUYECKUE WU MeTpudeckue (Hampu-
MEp, IJIMHA TOJIOBbI, JJIMHA U LIMPUHA IIUTKOB U
nap.). s Ipu3HaKOB pa3HBIX KaTeToOpuii peKOMEH-
JIyeTCsI UCHOJIb30BaTh COOTBETCTBYIOIIME ITOKa3aTe-
JIU U MHIEKChl IYyKTyupymouei acummeTpuu (30-
puHa, 2012). B maHHOI1 paboTe paccMaTpuBalOTCS
JIVCKpEeTHBIEC ITpU3HaKU. J[J1s1 HMX MOXHO HCITOJIb30-
BaTh CJICAYIOIIYE MOKAa3aTeJIN: 9aCTOTa aCUMMETPUYI-
HOTO TposiBiieHus: Ha npudHak, YAIIIT (oTHoIIEeHUE
YucJia aCUMMETPUYHBIX IIPU3HAKOB K OOIIEMY YHUCITY
HUccaeayeMbIX ITpu3HakoB) (3axapoB u np., 2001) u
yacToTa aCUMMETPUYHOTO TMPOSIBICHUSI Ha OCOOb,
YAIIO (oTHoLIEHUE YKCIIa 0COOei C aCMMMeTpUEd K
o0meMy yuciay ocobeii B BeIOOpKe) (XKemes, 2011).
YacToTy aCUMMETPUYHOIO TIPOSIBJICHUSI HA MIPU3HAK
CHayajla pacCYUTBHIBAIM IUISI KaxKIOil 0CoOHU, 3aTeM
BBIYMCIISJIM CpeaHee 3HaueHHMe ST BCeX 0Co0ei, Ta-
KUM 00pa3oM MoJjiydyasi MHTeTpaJibHbIN TOKa3aTelb
IS BBIOOPKMU.

Y1006bI YOenuThcs BO (JIyKTyUPYIOIIEeM XapaKTe-
pe UcclienyeMBIX IIPU3HAKOB XU BO3MOXHOCTH BKJIIO-
YeHHUsI OTUX IIPU3HAKOB B CUCTEMY MHTErpaibHOI
OLIEHKU (JIYKTYyUpYylollleif acCUMMEeTpUM, ObLIN TTPO-
BeICHbI: M3Yy4YEeHHE HaNpaBIeHHOCTU aCUMMETPUU
npU3HaKa, IpoBepKa HaJIMUUSsl y IPU3HAKOB SIBJICHUS
AHTUCUMMETPUU, U3YYEHUE CTEIIEHU CKOPPEIUpO-
BaHHOCTHU BEJIMYMHBLI aCUMMETPUHU Pa3HbIX IpU3HA-
koB (I'enamBuiau u ap., 2004; Yeranos, EmnaHoBa,
2011; IMoknoHuena u ap., 2011; 3opuna, 2012). B Tek-
CT€ UCMOJB3YIOTCS cleaylliue obo3HadyeHus:: L —
3HaYC€HME MpU3HaKa cjieBa, R — 3HaUeHUe MpU3HaKa
cripaBa, (L — R) — pa3iu4usi MexK1y CTOpoHaMU (Be-
JMYUHA acuMMeTpun), |L — R| — aGcomoTHast Beau-
yuHa acummeTpun, (L + R) — BelIumumHa mpu3HaKa
Ha obeux ctopoHax. ITockonabKy paccMaTpuBarOTCs
JIVCKPETHBIE IIPU3HAKY, UCIOIb30BaJIM HelapaMeT-
pUYECKHE CTAaTUCTUYECKUE KPUTEPUM: KpPUTEPUi
YuiikokcoHa, KoadduimeHT koppessiuuu CrupMeHa.
J1st mpoBepKY HAJIMYMS pa3Indrii MexKIy BEIOOpKa-
MM 13 pa3HbIX paliOHOB HMCHOJb30BaJIU PAHTOBBIMI
Ne 10
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kputepuit Kpackena-Yomnnca. Cratuctrmaeckast 06-
paboTKa mMaTepuaja MpOBOAUIACH C UCITOJb30BaHU-
eM nporpaMm Microsoft Excel u STATISTICA 7.1.

PE3VIJIBTATHI

OTMeUYeHHI CIIeayIOIIe TUITBI AaCUMMETPUHU TIpU-
3HAKOB (DOIMA03a: ACUMMETPHS B UMCIIe BEpXHETyo-
HBIX, HUXHETYOHBIX, HUKHEUYEJIOCTHBIX, HaArjas-
HUYHBIX, BEpXHEPECHUYHBIX, 3aJHECHOCOBBIX U IIE-
PEIHECKYIOBBIX INMMTKOB, aCHUMMETPUSI B YMCIIE
OeIpeHHBIX TOP. ACUMMETPUS Y IPHITKOM SIIEPULIBI
yaile HabomaeTcsl B uncie 0eapeHHbIX nop (Tadu. 1).
J1OBOJIBHO YaCcTO BCTPEYAIOTCS 0COOU C aCUMMETPU-
el IepeIHEeCKYIOBbIX U BEpXHEPECHUYHBIX IIUTKOB.

CraTHcTHYECKAs OIIEHKA OTAEJIbHBIX IPHU3HAKOB

V NpBITKO# SIIIEpUIBI MCCIIETOBAHHBIX BRIOOPOK
peoKo BCTpeyaeTcsi aCUMMMETPUSI B YMCJie Haarias-
HUYIHBIX ITUTKOB (Y 0.7% oco6eii), BCIeICTBIE YeTo
cTaTucTUYecKasl OllEHKa 3TOro Mpu3HaKa 3aTpyaHe-
Ha. [ToaToMy ISl XapaKTepUCTUKA aCUMMETPUU UC-
MOJIb30BAJIM CEMb MPU3HAKOB: YMCJIO BEPXHETYOHBIX,
HVDKHETYOHBIX, HUXXHEUENIOCTHBIX, BEpXHEPECHUY-
HBIX, 3aIHEHOCOBBIX, TEePEIHECKYIOBbIX IIUTKOB U
Yyucao OedpeHHbIX mop. BEIOOPKM MOJIOABIX 0co0eit
MNpPBITKOH sgmepuiibl 13 TuMmodeeBK 1 CBUSKCKOM
oKazanuch ciuinkoM Majbel (n < 10), moaTomy Tipu
CTaTUCTUYECKO! OlIEHKE HE UCITIOJIb3YIOTCSI.

IlepBBIM 3TanioM SIBJISIETCSI MPpOBEPKa PIYKTYUPY-
IOIIIETO XapaKTepa aCUMMETPUHU MIPU3HAKOB (poimo3a:
U3ydeHHUEe HANTPABJIEHHOCTH aCUMMETPUU U TTPOBEPKA
HaJTM4Ysl y TIPU3HAKOB SIBJICHUSI aHTUCUMMETPUU.

Hccnenosanre HapaBIeHHOCTH aCUMMETPUU
MPU3HAKOB (hOJIMA03a MPBLITKOM SIIEepULIbl MOKAa3a-
JIO, YTO CTATUCTUYECKU 3HAYMMBIE Pa3JIMYMSI MEXIY
BeJIMYMHAMM IIpU3HAKA Ha JICBOU U IIPaBOM CTOPOHAX
TeJla OTMEYAIOTCs MO YKUCIY OeIpEeHHBIX IOpP B BbI-
oopkax camoB u3 bekcepa u lyopaBHoro (TaoJ. 2).
ITo ocTtanbHBEIM NpHU3HAKaM 3HAYMMBIX pa3JIMYUil He
HaOmogaeTcs.

ITpoBepka HanTUuus y MPU3HAKOB SIBICHUST aHTU-
CUMMETPUHN — IIPOBEpPKa OTCYTCTBUS OTPUIIATETLHO-
ro 2Kcllecca paclpeneyieHUus pasInduii MeXIy CTO-
poHamu (L — R). JIJist OLIEHKM 3HAYMMOCTH IKCIecca
WCITOIb30BaI KPUTUYECKHUE 3HAYeHUs 3Kcllecca,
npuBeAeHHBIE B padote [Taimmepa u Ctpobeka (Palmer,
Strobeck, 2003). OtpunareabHble 3HAYEHUS IKCIIEC-
ca OTMeYeHBI B OOJIBIMMHCTBE BBEIOOPOK IIO YMCIY
OeIpeHHBIX ITOP, a TaK3Ke B BRIOOpKE caMoK ¢ Kopno-
Ha IT0 YMCJIY CKYJOBBIX IIUTKOB (Tadia. 3). B 60mb-
IIMHCTBE CIyYaeB 3HAUYCHUS SKCIlecca He MpeBhITa-
0T KpUTHYeCKHe (32 MCKIIOYeHNEM 3HAYeHUs, OT-
MEUYEHHOro IS Moyioabix ocobeii ¢ KopmnoHa), uto
MMO3BOJIICT CYUTATh HAGTIOTAEMyI0 aCUMMETPUIO
QGIYKTYMPYIOIICH.
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Tabmuma 1. Yacrora BcTpeyaeMocTu ocobeit TMpBITKOit
SIIEPHUIIBI ¢ ACUMMETPUYHBIM MPOSIBJIEHUEM MPU3HAKOB
domnoza (N = 443)

Ocobu
IMpusHak Me min—max C acuMMeTpueit
n %

Lab. 7 6—8 45 10.2
Sublab. 6 5-8 44 10.0
Submax. 5 4—6 12 2.7
Supraoc. 4 3-6 3 0.7
Supracil. 5 3-7 53 12.0
Na. 2 0-3 35 8.0
Lor. 2 0—4 69 15.6
P.fm. 14 11-19 235 53.0

BTopbiM 3TarioM 0OBIYHO SIBJISIETCSI IIpOBEpKa 3a-
BUCHUMOCTH aOCOJIIOTHOIO 3HAaYeHMWs acUMMETPUU
nmpusHaka |L — R| or cpemHero pasmepa IIpU3HaKa
(L + R)/2. B cnyuasix, Korna HaGaogaeTcss pa3mep-
Hasl 3aBUCUMOCTD, TP pacyeTe MHTEeTPaIbHbBIX ITOKA-
3aTesieli pEKOMEHIYETCS IIPUMEHSITh HOPMUPOBAHME
acMMMETPHUU Ha pa3Mmep npusHaka |[L — R|/(L + R).
OnHako, MOCKOJbLKY B JaHHOW paboTe B KadyecCTBE
MHTErpajbHbIX TI0Ka3aTeIei UCIIOJIb3YIOTCS YacTOTa
aCUMMETPUYHOTO MPOSIBJICHUS Ha TTIPU3HAK U 4aCTO-
Ta aCUMMETPUYHOTO IIPOSIBJICHUSI Ha 0COOb, YIUThI-
BaIOIIME TOJBKO caM (DaKT IIPOSIBIICHUSI aCUMMETPUN
IIpMU3HaKa 1 HE 3aBUCALIME OT €€ BEJIMYUHBI, ITPOBEP-
Ka 3aBUCHMMOCTH OT pa3Mepa He IPOBOIUTCS.

Chenyomuii 3talml — MOpoBepKa BO3MOXHOCTHU
BKJIIOYEHUSI pa3HBIX IPU3HAKOB B OHY CUCTEMY MH-
TerpajibHOM OLIEHKU (QIYKTYUPYIOLIEH aCUMMETPUM.
Hekotopsle nccnenoBaresii CYUTAIOT, YTO XapaKTe-
PUCTUKY (QIIYKTYUPYIOLIE aCUMMETPUU IPEATIOYTH -
TeJIbHee IPOBOIUTH IO PSIAY MPU3HAKOB; YeM 0O0JIb-
IIIe TIPU3HAKOB MCIOJIB3YETCsI, TEM 00Jiee OOBEKTUB-
HoI mojrydaercs oueHka (I'enamBunm u ap., 2004;
Yeranos, Ennanona, 2011).

3HaynuMasl KOppessusl MO HCCIeTyeMbIM IIpU-
3HaKaM B OOJIBIIMHCTBE BBIOOPOK OTCYTCTBYET, UTO
JIa€T BO3MOXKHOCTh MCIIOJIb30BaTh 3TU IIPU3HAKU
COBMECTHO B OOHOI CHUCTEME MHTETPAJTbHON OLIEHKU
daykTyupymwolleit acummeTrpuu. Koppensiuuss Ha-
OJrofaeTcs JIMIIL O HEKOTOPBIM IIPM3HAKaM B OT-
JIeIbHBIX BBIOOpPKAX: B BHIOOPKE CaMIIOB BEIMYMHA
aCUMMETPUM MepeaHECKYIOBbIX IIUTKOB KOpPpEJIU-
pYET ¢ BEepXHEPECHUYHBIMU IIIUTKAMM, a B BEIOOpPKE
CaMOK BeJIWYMHA aCUMMETPHUU BEPXHETyOHBIX IIIUT-
KOB KOpPpEJIUpYeT C HIKHETYOHBIMM UM HIDKHEYe-
JIIOCTHBIMU IIUTKaMU (Tabi1. 4—6). OgHaKO HUKAKUX
O0OIIMX 3aKOHOMEPHOCTE He HaOIIogaeTcst — Koppe-
JISILMSI, KOTOpasl IMPOCISXKUBACTCS Y CaMLIOB, OTCYT-
CTBYET y CAaMOK M MOJIOABIX 0CO0€eii 1 Ha000opoT. B Ta-
KOM CJIy4ae BO3MOXKHO MCITOJIb30BaHUE JaHHBIX ITPY-

4%
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Tab6auma 2. O1uieHKa HaNpaBJIeHHOCTU aCUMMETPUH MPU3HAKOB (hoIna03a MPBITKOM SIepULIbl (TT0 KPUTEPUIO Y UITKOK-

coHa, W)
Lab. Sublab. Submax. Supracil. Na. Lor. P.fm.
Bri6opku n
Wip | W\|lp | Wip | Wip | W p | W|p | W|op
CaM1ipl 30 | 0.0 [1.000| 2.5 [0.361] 0.0 [1.000| 4.5 [0.059| 0.0 |1.000| 9.0 [0.208(19.5 [0.038
Bekcep CaMku 49 |13.5 10.529| 7.0 [0.463| 0.0 [1.000|30.0 {0.791| 7.0 [0.463|13.5 [0.529|80.0 |0.351
Momnonsre| 37 [12.0 {0.401| 6.0 |0.686| 0.0 [1.000| 0.0 |0.109| 6.0 [0.686| 0.0 [0.109|50.0 |0.875
Camusbl 18 | 0.0 {1.000( 0.0 {1.000| 0.0 {1.000| 0.0 |[1.000| 0.0 [0.068| 0.0 [1.000| 0.0 {0.028
Hy6paBubrii | CaMKu 24 | 0.0 {1.000| 0.0 {1.000| 0.0 |{1.000| 0.0 |0.068| 0.0 |1.000| 2.0 [0.593| 0.0 |1.000
Mogonpie| 16 | 0.0 {1.000| 0.0 |0.068| 0.0 [1.000| 0.0 |1.000| 0.0 [1.000| 2.0 [0.593| 9.0 |0.753
CaM1ipl 16 | 0.0 |0.067| 0.0 [1.000| 0.0 {1.000| 0.0 |1.000| 0.0 {1.000| 0.0 |0.068| 0.0 |1.000
Kopnon CaMku 18 | 0.0 {1.000| 0.0 |1.000| 0.0 |[1.000| 0.0 [1.000{ 2.5 [0.361|12.0 |0.735| 8.0 |0.600
Momnoasre| 17 | 2.0 |0.593| 0.0 |1.000| 0.0 |1.000| 0.0 |1.000| 0.0 |0.068| 0.0 |1.000| 9.0 |0.398
CaMiipl 19 | 0.0 |{1.000( 0.0 {1.000| 0.0 {1.000| 0.0 |1.000| 0.0 [0.068| 0.0 [0.109]| 5.0 [0.501
Pauda CaMku 31 | 0.0 {1.000| 0.0 {1.000| 2.0 |0.593| 1.5 |0.443| 0.0 {1.000| 0.0 {1.000| 0.0 |1.000
Mognonsre| 30 | 0.0 {1.000| 2.0 [0.593| 0.0 {1.000| 0.0 |1.000| 0.0 [1.000( 0.0 [1.000|12.0 |0.401
CBIsKCKAS Camusbl 26 | 0.0 [0.068| 2.5 [0.361| 0.0 [1.000| 2.5 |0.361| 0.0 |1.000| 4.0 |0.091{56.5 |0.842
CaMKu 28 | 0.0 {1.000| 0.0 {1.000| 0.0 |0.109| 2.0 |0.593| 0.0 [1.000| 3.5 [0.142|36.0 |0.814
Camusbl 10 | 0.0 |1.000| 0.0 |1.000| 0.0 |1.000| 0.0 |1.000{ 2.5 |0.361| 6.0 |0.685| 5.0 |{0.500
Crmacck CamMku 18 | 0.0 {1.000| 0.0 |1.000| 0.0 [1.000| 6.0 [0.686| 0.0 {1.000| 0.0 |1.000|15.0 |0.203
Mosnogeie | 14 | 0.0 |1.000| 0.0 |1.000| 0.0 {1.000| 0.0 {1.000| 0.0 |{1.000| 7.5 |1.000| 3.0 |0.225
CaM1ipl 10 | 0.0 |1.000| 0.0 [1.000| 0.0 {1.000| 0.0 |[0.109| 0.0 |{1.000| 2.0 |0.593| 0.0 |1.000
TumodeeBka
Camku 19 | 0.0 {1.000] 0.0 |1.000| 0.0 [1.000{ 0.0 {1.000| 0.0 |{1.000| 0.0 |1.000| 3.5 |0.281
Camuer  |129 (42.0 {0.807[42.5 {0.834| 0.0 {1.000|32.0 |0.112|42.0 [0.807(180.0 [0.280475.5 | 0.819
Bce Camku 187 [76.0 |0.679(56.0 |0.820| 11.0 |0.093{168.5|0.289(42.0 |0.807(112.0 {0.064|663.0|0.253
Monoasrie | 127 [49.0 |0.826(48.0 |0.496| 2.0 |0.593(22.0 |0.575{20.0 |0.767|45.5 |0.660[469.0|0.435

KupHbIM 1IpudTOM BbIEIEHBI CTATUCTUYECKU 3HaUYMMBble pasianuus (p < 0.05).

3HaKOB COBMECTHO B OHOM CHCTeMe MHTeTpaIbHOI
OIIEHKH (BIYKTYMPYIOIIeit aCUMMETPUM.

Takum o6pa3oM, WIST XapaKTEePUCTUKU DITYKTYH -
pyIoIeif aCMMMETPUN MOXKHO HCITOJIb30BaTh 0OJIb-
IIMHCTBO MCCJeAYEeMbIX MPU3HAKOB (hOJIN103a MTPHIT-
Koif smepuitbl. [IpyHUMasa BO BHUMaHUE HAJIUJIME B
HEKOTOPBIX BBIOOPKAX CTAaTUCTUYECKHW 3HAYMMBIX
pasIUYMi MeXIy YMCJIOM OelpeHHBIX TMOop clieBa U
crpaBa (3TO MOXET YKa3bIBaTh Ha HAIlPaBICHHOCTH
aCUMMETPHH), a TAKKE HATMIKME 3HAYMMOTO OTPHIIA-
TeJILHOT'O 3Kcllecca pacIipeae/ieHUs 3HaYeHU i, mpu-
3HAK “4ucio OeApeHHBIX MOop” HpU pacdyeTe MHTE-
TPaTbHBIX TTOKAa3aTesIeii B JTaHHOM padoTe He NCITOJIb-
30BaJIN.

CraTHcTHYECKas OLIEHKA MHTErPAJIbHBIX NOKa3aTeeil
aykTyupylomei acuMMeTpun

YTOOBI BEISICHUTB, 3aBUCST JIU MHTETPATHHBIE TT0-
KazaTelu HCCIAeAyeMblX HaMu BBIOOPOK TIPBITKOI
SIIIIEPUIIBI OT TT0JIa ¥ BO3pacTa WM K€ OHM OTUHAKO-
BO TIPOSIBIISTIOTCSI BO BCEX TIpYIIIax, CPABHWIM OT-

300JIOTUYECKHNU KYPHAJ

JIEJIbHO CaMOK U CaMIIOB, IIOJIOBO3PEJIBIX X MOJIOIBIX
0oco0¢if B BEBIOOpKAX M3 pa3HbIX palilOHOB.

st caMI1IoB M caMOK B 1I€JIOM XapaKTepHbI MPU-
MEPHO OJMHAKOBAsI YaCTOTa aCUMMETPUYHOIO IIpO-
SBJACHUS Ha NpusHak. CTaTMCTUYECKM 3HAYUMBIX
TOJIOBBIX PAa3/INYMii B BEJIUUMHE JTaHHOTO IToKa3aTeJs
He Habmogaetcs (p > 0.05), 4To JaeT BO3MOXKHOCTH B
JallbHEeHIIeM HCIIOJIb30BAaTh CMEIIaHHbIE BHIOOPKU
caMIIOB U caMOK. Monoabsie ocoOu B OOJIBIIMHCTBE
HCCJIEOBAaHHBIX HAaMU BEIOOPOK MMEIOT HECKOJBLKO
MEHBIIIYIO YaCTOTY ACUMMETPUYHOTO MPOSIBICHUS Ha
MPU3HaK, 4eM MojoBo3pesible. OgHAKO 3HAYMMBIX
BO3PACTHBIX pa3iu4uii He BbissBIeHO (p > 0.05). Ya-
CTOTa aCUMMETPUYHOIO IIPOSIBIIEHUSI Ha 0OCOOb B
OOJILIIMHCTBE BBIOOPOK MPBITKOM SIIECPUIIBI TTPH-
MEPHO OJIMHAKOBA Y 0OOMX ITOJIOB. Y IIOJIOBO3PEIbIX
ocobeil B GONBIIMHCTBE BBIOOPOK 3HAYEHUS STOTO
IoKasaTeJsisl BbIIIIE, YeM Y MOJIOAbIX. 3HAUMMBIX T10-
JIOBBIX M BO3PACTHBIX pa3inuue He BhisiBieHO (p > 0.05).

Camast BbICOKasl 4acTOTa aCUMMETPUYHOIO IIPO-
SBJICHUS Ha TIpM3HAK HaOJromaeTcsd B BBIOOpPKax
Ne 10
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Tabmmuna 3. Omnupuueckue (k) 1 Kputudeckue (k) 3HAUEHUS KClLecca pacIipeJesIeHUs] PA3IN4Mil MeX1y CTOPOHAMU
(L — R) npu3HakoB (oa1103a NPbITKOM SIIIePULIbI

BbI60pKU n v Keri
Lab. Sublab. | Submax. | Supracil. Na. Lor. P.fm. [(@=0.05)
Camiibt 30 5.8 5.4 — 0.6 9.4 2.8 —0.05 —0.992
Bekcep CaMku 49 3.5 5.7 49.0 1.7 5.7 3.5 0.7 —0.817
Mononsie | 37 4.3 5.2 37.0 8.7 5.2 16.1 2.8 —0.936
Camubl 18 18.0 18.0 — 18.0 5.9 8.5 —-0.4 —1.161
JyopaBHblit | CaMKu 24 11.5 24.0 24.0 1.8 — 6.3 — —1.052
Mononsie | 16 16.0 4.9 — 7.5 16.0 3.6 -0.5 —1.284
Camiibt 16 1.3 7.5 — 16.0 7.5 5.3 0.3 —1.284
Kopmnon Camku 18 8.5 18.0 18.0 18.0 2.2 —0.1 —0.3 —1.161
Mornonpie | 17 3.9 8.0 — 17.0 5.4 8.0 -1.9 —1.284
CaMiibl 19 — 9.0 — — 6.5 2.4 -0.9 —1.161
Pauda CaMku 31 31.0 15.0 8.7 13.8 - 31.0 0.5 —0.992
Mononsie | 30 12.2 8.3 — — — 30.0 0.3 —0.992
Camubl 26 2.3 4.2 26.0 4.2 26.0 0.6 -0.7 —1.052
CBusixckas
CaMkm 28 11.1 5.1 5.6 7.7 13.5 1.7 —0.2 —0.992
Camubl 10 — - — 10.0 0.2 0.1 0.4 —1.575
Cracck Camku 18 5.9 18.0 — 1.2 18.0 5.9 —-0.6 —1.161
Moronpie | 14 - 6.5 14.0 14.0 14.0 2.6 -0.2 —1.284
Camubl 10 9.0 — — — — 1.1 — —1.575
TumodeeBka
CaMku 19 19.0 - 19.0 11.2 — — 1.8 —1.161
Camiibt 129 7.2 12.9 129.0 5.6 10.6 2.7 —0.3 —0.583
Bce CaMku 187 7.6 9.8 15.5 6.2 11.7 3.9 0.01 —0.501
Mornonsie | 127 10.1 5.7 40.8 10.1 11.6 11.2 1.5 —0.583

)KI/IpHLIM LHpI/I(i)TOM BbIICJICHBI OTPULATEJIbHBIC 3HAUYCHU S 9KCIECCA, IMPEBhIIAIOIINE KPUTUYCCKUE.

Ta6auna 4. Koppenauus BeTMInHbl aCUMMETPUN IIPU3HAKOB (PoIrno3a |L — R| caMLIOB MPHITKOM ALIEPULBL (10 KO(P-
¢puumenty koppensiuuu CriupmeHa, R;)

[MpusHak Lab. Sublab. Submax. Supracil. Na. Lor. P.fm.
Lab. — 0.14 —0.02 —0.12 0.04 0.04 0.09
Sublab. — —0.02 0.03 —0.04 0.03 0.04
Submax. — —0.03 —0.03 —-0.03 0.03
Supracil. — 0.09 0.17 —0.04
Na. — 0.14 —0.23
Lor. — —0.08
P.fm. _

2KvipHbIM Ip(TOM BBIAETIEHBI CTATUCTUYECKHU 3HAUYMMEIE 3HaueHns R (ipm p < 0.05).

smepul u3 bekcepa, Kopmona n Cnaccka (ta6i. 7).
Takke TOBOJIBHO BBICOKOE 3HAUE€HME MOKAa3aTes OT-
MEYEHO B CBMSKCKOI BBIOOpKe. Hammenrbinee 3Ha-
YyeHue oTMedaeTcsi B Beioopkax u3 Pandsr u Tumo-
deeBku. I1o pesynpraram IMCIIEPCMOHHOTO aHAJIM3a
Kpackena-Yonnuca pa3nuuusi MeXIy BbIOOpKaMU
craTucTudecku 3HauYmMbl (H = 32.61, df =6, p <0.0001).

300JI0TUYECKUM KYPHAJ
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B xone monapHoro cpaBHeHUsI BEIOOPOK 3HAYNMBIE
pa3IuYus BBISIBJICHBI MEXKAY BHIOOPKAMMU SIILEPULL U3
bekcepa n Paudwnr (p = 0.003), KopooHa u Paudnr
(p = 0.020), u3 bekcepa u Tumodeeku (p = 0.045).

HaunOonplras yactora BCTPEYaEMOCTU aCUMMET-
PHUYHBIX 0CcO0ei XapaKTepHa IS BBIOOPKH TTPHITKOM
smepuiibl u3 Kopnona (ta6:a. 7). Bertoopku u3 bekce-
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Ta6auna 5. Koppensauus BeIu4rHbI aCUMMETPUY IPU3HAKOB (oaunosa |[L — R| caMOK IMPBITKOM AIIEPULBI (110 KO(P-

¢uuumenty koppensiuuu CriupmeHa, Ry)

IIpusnak Lab. Sublab. Submax. Supracil. Na. Lor. P.fm.
Lab. — 0.17 0.16 0.05 0.05 0.02 0.17
Sublab. — 0.10 0.08 —0.03 0.04 0.18
Submax. — 0.02 0.02 0.03 0.08
Supracil. — 0.11 —0.05 —0.01
Na. — 0.07 0.06
Lor. — —0.04
P.fm. —

2KvpHbIM IpUATOM BBIAETEHBI CTATUCTUYECKHU 3HAUYMMBIE 3HauYeHus R (ipu p < 0.05).

Ta6auna 6. Koppessauus BeIMIMHBI ACUMMETPUH IIPU3HAKOB (onao3a |[L — R| MOJOIBIX 0COGEN MPBITKOM SIIEPHLIBI

(1o xoadunmenty koppensauuu CrnupMeHa, R,)

I1pusnak Lab. Sublab. Submax. Supracil. Na. Lor. P.fm.
Lab. — 0.10 0.11 —0.01 0.01 0.11 0.06
Sublab. — —0.05 0.07 —0.01 —0.05 0.13
Submax. — —0.04 —0.04 —0.05 —0.02
Supracil. — —0.08 —0.01 —0.08
Na. — 0.11 —0.18
Lor. — 0.04
P.fm. —

2KupHbIM 11pHdTOM BBIAEIEHBI CTATUCTUYECKU 3HAUMMBIe 3HaueHus1 R (ipu p < 0.05).

Ta6muma 7. 3HaueHUs MokKazaTeneil GIyKTyupyoleit
aCUMMETPUU B BBIOOPKAX TMPBITKON SIIIEPUIIBI U3 PA3HBIX
paiioHOB

Bribopka n YAIIIT YAIIO
bekcep 117 0.13 0.51
JyOGpaBHBbIi1 58 0.09 0.38
Kopnon 51 0.13 0.57
Pauda 80 0.05 0.23
CBusKcKast 63 0.11 0.37
Cnacck 42 0.13 0.55
TumodeeBka 32 0.05 0.19
Bce 443 0.12 0.41

YAIIIT — yacToTa aCUMMETPUYHOTO MPOSIBIIEHUs] Ha MPU3HAK,
YATIIO — yacToTa aCHMMETPUYHOTO MPOSIBIIEHUSI HA OCOOb.

pa u Craccka Takke OTJIMYaloTCSI BRBICOKMMU 3Hade-
HUSIMM 3TOTO TToKazaTessi. Pexe Bcero acumMmMeTpuy-
HBIE 0COOM BCTpedaloTcsd B BBIOOpKax M3 Pamndwer n
Tumodeeku. JlucrnepcuoHHblil aHanu3 Kpackena-
VYosnuca 1mokaspiBaeT HaJIUu4rue MEXIy UCCAETyeMbI-
MU BEIOOpKaMU CTAaTUCTUYECKU 3HAYMMBIX Pa3INUMA
(H=32.17,df = 6, p < 0.0001). JanbHeiiliee monap-
HOE€ CpaBHEHME MOKAa3aJ0 HAIMYME 3HAYMMBIX pa3-

300JIOTUYECKHNU KYPHAJ

JIMYMA MEXTy BBIOOpKaMu siiepull u3 bekcepa u Pa-
udsl (p = 0.013), u3 Kopmona u Paudsr (p = 0.019).

OBCYXJIEHHME

HabntonaeMble HaMM Y TIPBITKO# SIIIEPULILI 3HA-
YEHUSI YaCTOTbl aCUMMETPUYHOTO MPOSIBJIEHUS Ha
npusHak (0.12) Huxe, YeM OTMEYEeHHBbIE IPYTUMU UC-
clegoBaTeIsIMU y 3Toro Buaa B Hopocubupckoii oo.1.
(0.1910.27) (CumonoB, 2009), pecrryonmke Mapuii-Dit
(0.338) (CBunuH, apanun, 2013), Kypckoii (0.26 u
0.30), ITenzenckoii (0.30, 0.38 u 0.39), BopoHex-
ckoit (0.29 u 0.32) u JIuneuxkoii (0.24 u 0.27) o6na-
ctax (3axapos, Uyonnuiusuiu, 2001), 1ecocTemHoi
(0.21) u crenHoit (0.23) 30Hax Oro-BocToka 3amnai-
Hoit Cubupu (bymaxosa, 2004). OTMe4eHHBIE HAMU
B TaTapcTaHe 3Ha4YeHUsI oKa3aTesist HauboJiee 613~
KM K yKazaHHbIM CuMoHOBEIM (2009) 151 tecocTern-
Hoit onyasuuu siepull (0.19). HyxxHo numets BBU-
Iy, UTO pa3HbIe UCCIICIOBATEIIM [JII XapaKTePUCTUKU
4acTOTbl aCUMMETPUYHOTO MPOSIBJIEHUST HAa MPU3HAK
MCMOJIb30BAJIM HEOIMHAKOBOE YMCJIO MPU3HAKOB —
oT 2 1o 13, a B HEKOTOPBIX paboTax MOMUMO KOJIMYEe-
CTBEHHBIX (YMCJIO IIUTKOB) WCITOJb3YIOTCS Kauye-
CTBEHHbIE TPU3HAKU (JIEMEHTbI OKPACKM).

OmnpeneneHHbINA UHTEpeC IpeAcTaBisieT cpaBHe-
HHe TaHHBIX 10 (QIYyKTYUPYIOIEH acCMMMETPUU IIPU-
3HAKOB (POJIMI03a MPBITKON SIIEPUIBI C TaHHBIMMU,
Ne 10
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MOJIyYeHHBIMU HaMU T10 APYTMM BUIIaM Hallleil rep-
rietodayHbl: crerHoit ramoke (Vipera (Pelias) renardi
bashkirovi (Garanin et al. 2004)) (Mapucosa u np.,
2014) 1 o6piKkHOBeHHOMY YKy (Natrix natrix (L. 1758))
(B meuyatu). CaMasi BbICOKAsI YaCTOTa BCTPEUYaeMOCTU
oco0eli c acuMMeTpueil OTMeUYeHa y CTEMHOM TaaloKu
(79% ocobeit), kotopast B Pecriyonuke TarapcraH
MpelcTaBlIeHa eTUHCTBEHHOM TIOIMyJIsIIneii, oouTa-
oleit Ha ceBepHOli rpaHulle apeana. st oObIKHO-
BEHHOTO yXa W MPBITKOM SIIIepULIbl — IITUPOKO pac-
MPOCTPAaHEHHBIX B MpeAesax pecryoJuKUu BUIOB —
XapaKTepHbl HAMHOTO MEHbIIIKE 3HAUYEHUSI 3TOTrO
noxas3satess (CooTBeTCTBeHHO 32 1 41%).

H3BecTHO, UTO H0JIee BEICOKAsI CTeTIEeHb IPOSIBIIE-
HUs DIYKTYUPYIOIIeH aCMMMETPUN XapaKTepHa st
MOMYJISILUI, HaxomsIIUXcsl Ha Tepudepuu apeasia
(XKnanona, 2003; bymaxoa, 2004). Bce ucciemoBaH-
HbIe HAMHW BBIOOPKU HAXOMSTCS B LIEHTPAJILHON Ya-
CTM apeajla, OJHAKO YPOBEHb QIYKTyupymolei
aCMMMETPUH MOXET BO3pacTaTh He TOJIBKO Ha Teo-
rpacpuyeckoii, HO U Ha PKOJIOTUYECKOU TTepudepun
apeasia, K TIpuMepy, B HEOOJbIIMX U30IUPOBAHHBIX
nonyisnusax (Herczeg et al., 2005), B monyIsmusx,
obuTapIIX Bo parMeHTUPOBAHHOM cpeae (Sarre,
1994). Tepputopuss Cnacckoro 3aka3HUKa IIpe.-
CTaBJISIET COOOI TPYIITy OCTPOBOB, MO3TOMY BBICO-
KYIO JTOJTI0O aCUMMETPUH Y TIPBITKOM SIIIIEPUITBI C 3TO-
ro y4acTKa MOXHO OOBSICHUTb U30JIsILIUe 1 UHOPH-
muHTOM. HMccilemyeMble Y9acTKM PacHoOJIOKEHBI 3a
TOPOACKOM YEPTOM, pSIAOM C HUMU HET NPOMBbILLLIEH-
HbIX OOBEKTOB, CJIeIOBAaTEbHO, MOKHO HUCKIIOUUTD
BIMSTHHE 3aTpSI3HEHUS Cpenbl Ha YPOBEHb (DIYKTYH-
pymoleil acuMMeTprun. Beicokas yactora BeTpedae-
MOCTH 0OCOOei ¢ acCMMMETpUeil TaKxKe MOXET OBITh
00ycI0oBJIeHa pa3TUINSIMUA B MUKPOKIMMATIYECKIX
YCIIOBUSIX, TEHETUIECKUMU OCOOCHHOCTSIMU TTOTTYJISI-
LI 1 ApyTUMHU (paKTOpaMU, HO B paMKaxX JaHHOI1 pa-
OOTBI BBISICHUTH 3TO HEBO3MOXHO, HEOOXOIUMBI
JaJbHEHIIE UCCIEeNOBaHUS.

SAKIIIOYEHHME

J11s1 BEBIOOPOK MPBHITKOM SIepuIibl B Pecrryommke
TatapcTtaH xapakTepHa CpelHsIsl 4acToTa BCTpedae-
MOCTH 0CO0ei MPBLITKOM siiepuilbl (41%) ¢ hIyKTyn-
pylolIei acuMMeTpHeid TIPU3HaKoB oamnao3a. 3Ha-
YeHHUE YaCTOThl aCUMMETPUYHOIO IPOSIBJICHUS Ha
npu3Hak cocrtasisier 0.12. Yalne Bcero HabIomaeTcs
acuMMeTpus B uucie 6eapeHHbIX nop (v 53% oco-
Geit), mepenHecKyI0BbIX (Y 15.6% ocobeii) 1 BepxHe-
pecHnYHbIX (y 12% ocobeil) IIMTKOB — MPU3HAKOB,
XapaKTepU3YIOIINXCS HAaMOOIBIIIMM pa3HOOOpa3neM.

ITokazaTrenu acuMMeTpuu NMPU3HAKOB (hoJIMIo3a
MOTYT pa3jiMyaThCsd y Pa3HbIX BO3PACTHBIX TIPYIII
pentuinii. [TonoBele pa3nuuus Mo GIAYKTyUpyroLIeit
aCMMMETPUU OOBIYHO OTCYTCTBYIOT, JIUIIIb HEMHOTHE
KCCIeAoBaTe/IM YKa3bIBalOT Ha HaJIM4Me IOJOBBIX
pasInYrii B aCUMMETPUM HEKOTOPBIX IIPU3HAKOB
(T'enamBuim u ap., 2007; KynpsBueBa, I1onbsiHOBa,
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2008; Kyptak, Cunsasckasi, 2009). B tanHoM uccie-
JIOBAaHWM CTATUCTUYECKU 3HAYMMBIX ITOJIOBBIX 1 BO3-
PACTHBIX pa3/IMYMii B 3HAYEHUSIX TOKa3aTeleil piayk-
TYUPYIOLIE aCUMMETPUM HE OTMEUYEHO.
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ASYMMETRY OF PHOLIDOSIS BILATERAL TRAITS
IN SAND LIZARD (LACERTA AGILIS, REPTILIA, SQUAMATA)
FROM THE REPUBLIC OF TATARSTAN
L. A. Idrisova, I. Z. Khairutdinov

Kazan (Volga Region) Federal University, Kazan 420008, Russia
e-mail: liya.idrisova@yandex.ru

Such deviations as asymmetry and abnormalities can occur because of some external and internal factors that
affect the organism during embryogenesis. The asymmetry of bilateral traits in sand lizards found in six areas
of the Republic of Tatarstan is considered. Asymmetric features are estimated statistically; integral character-
istics of fluctuating asymmetry are presented. The asymmetry in the number of femoral pores, cheek scutes,
and supraciliar scutes is more common. Most of the characteristics demonstrate fluctuating asymmetry. It is
observed in 41% of all the individuals. There are neither significant sex nor age differences in the values of
fluctuating asymmetry. The populations from Bekser, Kordon and Spassk differ from the others by high levels
of fluctuating asymmetry, and these differences can be explained by isolation, the genetic structure of popu-

lations, microclimatic conditions and other factors.

Keywords: sand lizard, fluctuating asymmetry, pholidosis, Lacerta agilis
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