YK 598.2(476.2)

B03MO0OXXHOCTH UCITIOJIF30BAHUSI
(heHEeTMYECKOr0 aHaI13a MUTMEHTAIUH UL
B U3YYECHUH COCTOSIHUS HOIYJISIIUI TTHI

O.A. Hazapuyk
Yupeoicoenue obpazosanusn « Mosvipckuil 20cyoapcmeerHblil hedd2o2uieckutl
yuusepcumem um. .11 Hlamakunar

Denemuyeckull AHAIU3 NUSMEHMAYUU Uy PEeYHOU U OETOKPLLION KpayeK No360.15em 6bla6UMb GHYMPUBUO08yo cmpykmypy nmuy. Peunas u
6e/10KpbLIAs KpauKu HeOOUHAKOBO peazupylon Ha 8030elicmeue aHmponoZeHHOU HA2PY3KU Ha Mecmoobumanus nmuy. Bausnue anmponozennoix
(axmopos ckasvleaemcs Ha PUIUOI02UYECKOM COCMOAHUU hmuy. DMO 6 c6010 0uepedb NPOAGIACMCA 6 (eHemuieckom pasHooopasuu i 4acmo-
me gcmpeuaemMocmi (peHo8 OKPACKuU CKOPIynblL auy. B crabousmenenHom mecmoobumanuy peurotll Kpauki 6biaieHo 6 ¢heHos nuemenmayuu auy.
Yacmoma eécmpeuaemocmiu gpeHos HOpManbHOl nuemenmayuu cocmasniem 82,96%, npomesicymounoii — 7,18%, nenopmanvroii — 9,87%. B cuno-
HOU3MEHEHHOM MeCmOooOUMAanuu peyHoll Kpayku evloenero 7 ¢ernog okpacku auy. Yacmoma ecmpeuaemocmu enos HOpMAlbHOU NUSMEHMayUU
81,03%, npomeacymouroii — 5,74%, nenopmanvrou — 13,22%.

B mpex mecmoobumarusix 6e10KpbLION KPAUKU BbIAGIEHO 5 (YeH06 nueMeHmayuu Auy. YcmanosieHa 3akoHOMePHOCb Y8eIUdeHUs Yacmomsl
scmpeyaeMocmu (heHo8 HOPMALHOU OKPACKU CKOPIYNbL NO Mepe NOGblUleHUs AHMPONo2eHHOU mpancgopmayuu mecmoobumanuii (92,52% 6
crabousmenennom, 94,57% 6 usmenennom u 95,84% 6 cunoHOUIMEHEHHOM,).

Knrouesvie cnosa: peunas kpauka, 6e10KpoLias KpauKd, nueMeHmayus suy.

The possibility of using phene analysis of egg
pigmentation in studying the condition of bird populations

O.A. Nazarchuk
Educational establishment «Mozyr State I.P. Shamyakin Pedagogical University»

Phene analysis of egg pigmentation of the Common tern and the White-winged black tern allows revealing intraspecies structure of the birds.
The Common tern and the White-winged black tern react unequally to an anthropogenous influence on bird habitats. Anthropogenous factors
affect physiological condition of the birds. In turn, it is shown with phene variety and frequency of occurrence of phene coloring of an egg shell.
6 phenes of egg pigmentation have been revealed in a low-changed habitat of the Common tern. The frequency of phene occurrence with normal
pigmentation is 82,96%, the intermediate one — 7,18%, the abnormal one — 9,87%. 7 phenes of egg coloring have been singled out in greatly
changed habitat of the Common tern. The frequency of occurrence of phenes with normal pigmentation is 81,03%, the intermediate one — 5,74%,

the abnormal one — 13,22%.

5 phenes of egg pigmentation have been revealed in three habitats of the White-winged black tern. The regularity of augmentation of the fre-
quency of phene occurrence with normal shell coloring in the process of increasing of anthropogenous transformation of the habitats is deter-
mined (92,52% in the low-changed one, 94,57% in the changed one and 95,84% in the greatly changed one).

Key words: Common tern, White-winged black tern, egg pigmentation.

pHUpoJia MOSBJICHUSI OKPACKU HA HM3HAYAIBHO
0enoif CKOpJIyIie SIUI] B MPOIECCEe SBOJIIOINN
KJIacca NTHUL[ OCTaeTcs Heus3BeCcTHOW. Ilo MHeHUro
A.B. sl6mokoBa [1], BO3MOXHBIM HCTOYHHKOM I10-
SIBJICHUSI WM YTPaThl MUTMEHTa HA CKOPIIYIE SIHIL
SBJSIACH PEAKIUsl TEHOTHIIMYECKOH CTPYKTYpHI
CaMKH Ha dKCTpeMajbHble a0MOTHYECKUE (HaKTOPHI
npupoAHoi cpeasl. OIHOBPEMEHHO € 3TUM OBLIO
OTMEYEHO, YTO BapHaOENbHOCTh OKPACKH CKOPITY-
IBl UL B Npeaenax BHIA ONpeAessieTcsl TeHaMH.
Oxpacka CKOPIYIBI SIMI SIBJISIETCS OTHOCHUTEIHHO
KOHCEPBATUBHBIM TPH3HAKOM TaKCOHA Ha IPOTS-
KEHUH €ro HBOJIOIWHU ¥, OUYEBUIHO, HACIEemyeTcs
0 JIMHUH CaMOK.
OmnpeneneHHble YepThl TEHETHYECKOH KOHCTH-
TYLIMHA JaHHOM 0COOM OoTpaxkaroT (heHbl. A yacToTa

BCTPEYAaEMOCTH TEX WM HHBIX ()EHOB OTpaxaeT
TEHETHUYECKYIO0 CTPYKTYPY MOMYISIUA U JAPYTHX
rpymi ocobei qanHoro Buaa [2].

DeHeTHUecKNi aHaIu3 paclpeaeeHusl MI0THO-
CTH THUTMEHTAIlMH SUI MOJENHHBIX BHUJIOB IITHIL
UMeeT OOJBIIOE TEOPETHYECKOEe M IMPaKTHYECKOEe
3HaueHue. C OJHOM CTOPOHBI, MCHOJIB3YS JIaHHBIE
(eHeTHIeCKoro aHajau3a IJIOTHOCTH NMUTMEHTaluu
SIUT] MOJIETIBHBIX BHUJIOB, MOXKHO BBISIBUTH Kak cIie-
MUKy MHKPOIBOJIIOLMOHHBIX MPOLECCOB, TaK U
BHYTPHUBHIOBYIO CTPYKTypy ntuil. C apyroi cTtopo-
HBI, aHAJIM3 U3MEHYUBOCTH TTMTMEHTAIMH SIUI] TITHIT
BO BPEMEHH U IIPOCTPAHCTBE MPEJICTABIISET OTPE/ie-
JICHHBII MHTEpEC AJIsl MOMYIAIUOHHON 3KOJIOTHH.

Lens paboThbl — BhIABTICHHE (PEHETHYECKUX Pa3-
JUYUWA TUIOTHOCTH NUTMEHTallUM SIMLl  PEYHOMU
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u OEJOKPBUION Kpauek B MECTOOOMTAaHHAX C pas-
JINYHOU CTENEHbI0 aHTPONOICHHOW HArpy3ku. s
JMOCTH)KCHHS TIOCTABICHHOW IIENM Pelalnch clie-
OyIOUIME 33Ja4M: OIeHKa (PEHETHUYECKOTO Pa3Ho-
o0pa3usi TJIOTHOCTH MUTMEHTAINH SUI] ABYX MO-
JENBbHBIX BUIOB KpadeK; BbIIEJICHNE PelKuX (DeHOB
IUIOTHOCTH TIMTMEHTALMH SIULl PEYHON U OeNoKpbI-
JIOW KpadeKk B MECTOOOMTAHMSAX C Pa3TUYHOU CTe-
MIEHBI0 AaHTPOTIOT€HHOW HATPY3KH.

Marepuaa u metoabl. MccnenoBaHusi MpoBo-
JWINCh Ha TEpPPUTOpPHUM IOro-Boctoka bemapycu B
BeceHHe-NieTHHH Tmiepron 2005-2007 rr. B kadectBe
CTaIMOHApOB OBUT BBIOpaH Y4YaCTOK TONMBI PEKH
[punsate Ha TeppuTopun KuTkoBuuckoro 1 Mo3bip-
CKOTO paiiOHOB, a TaKXKE Y4acTOK arpoOHOIIeHO3a Ha
TeppuTopun BerkoBckoro patioHa. B paboty Bkito-
YeHBI HEOITyOJIMKOBaHHbIC PE3YJIbTaThl, IOTyYCHHbIC
A.H. KycenkosbsiM 3a niepuon 1991-1992 rr., 3a uro
aBTOp BEIpayKaeT 0coOyro OJIaroaapHOCTb.

B 0CHOBY THHNOJNOTrMYECKON XapaKTEPUCTHKHU
MECTOOOMTAHUN NThLl cemelictBa Laridae Obuin
MIOJIOKEHBI  ClleAytomue (OpMBI BO3IEHCTBHS Ha
TEPPUTOPHH, TIPUIIETAIONINE K U3yYaeMbIM IOcele-
HUSM: CeIbCKOXO35IICTBEeHHAss OCBOEHHOCTh TE€PPH-
TOpUH, & TAaKXKE BBIMIOJHEHUE XO3AMCTBEHHBIX pa-
00T; 3arps3HeHHE TEPPUTOPUN, TMPHUIETAIINX K
MOCEJICHUSIM KpayeK, OPraHuKOW CeJIbCKOXO3SNUCT-
BEHHBIX )KMBOTHBIX H ()aKTOp OECITOKOHCTRA.

C yd4eTroM MHTEHCHUBHOCTH BO3ICHCTBUS OTME-
YeHHBIX ()aKTOPOB OBLIO BBIJIEICHO TPH THIA Me-
CTOOOMTaHUIi: CllabOM3MEHEHHbBIE, NU3MCHEHHBIE U
CHWIIBHOM3MEHEHHBIE. Y CTAaHOBJICHO THE3/IOBaHHE
OEIOKPBUION KpayKi B MECTOOOWTAHMSIX TPEX TH-
OB, JJISl PEYHOM KPaykKy BBLAEJIEHO JBa TUIa Me-
CTOOOHUTAHUM.

3a mepuoj UCCIENOBaHUS OBUIO OIHMCAHO
571 sito peunoit kpauku (Sterna hirundo) u 335
sutt 6etokpeutoit kpauku (Chlidonias leucopterus).

Hamu npennpussTa MOOMBITKA HCIOJIB30BATh
pa3IMyYHbIE THIIBI PACIPEENICHUS TUIOTHOCTH IIUT-
MEHTAITUK SIMIT TITHIT ceMeticTBa Laridae mis dene-
TUYECKOTO aHAIIN3A.

Hnst sToit uenu Beiaenenusie P. Msuaom [3] u
nmononHenuasie A.H. KycenkoBbiM [4] TuIBI pac-
MpeneeHns TUIOTHOCTH TWTMEHTAIUU SIUIl OBLIH
MPUHATBEl B KadeCTBE Pa3IMYHBIX (PEHOB OKpacKu
suu. s peHoB, XxapakTepu3yIOLUX HOPMAIBHYIO
Wik OIM3KYI0 K HEH OKpPacKy CKODJIYIBI SWII, Xa-
PakTepHO 3aMETHOE JOMUHHPOBaHNE MUTMEHTALUN
B MH()YHIUOYISAPHOH 30HE SIMII C BapbUPOBAHHEM
IUIOTHOCTM TUTMEHTAIlHM WLl B JPYTHUX 30HAaX.
@DeHbl, XapaKTePU3YyOIINEe MPOMEKYTOUHBIE THIIBI
OKpPaCKM I, BKIIIOYAIOT SHIa, UMEIOIINE BBIpa-

JKEHHOE JOMHUHHMPOBAaHHWE MHUTMEHTAIlMHA B KBATO-
PHATIBHOH 30HE SUII C 3aMETHBIMH €€ KOJIeOaHUsIMU
B MHOYHAUOYISPHOW ¥ KiIoakanbHOW 30He. [lis
(heHOB HEHOPMATBHOH MJIN OJM3KON K HEH OKpacKu
NI XapaKTePHO YMEHbLICHUE IUIOTHOCTH ITUTMEH-
TalUi OT KJIOAaKaJbHOW 30HBI A0 WHPYHIUOYISp-
HOM 30HBI w1l [4].

Pe3yabTaThel M ux o0cy:kaeHue. Mzyuenue Ba-
PHAHTOB OKPACKHU UL PEYHOIN KPayKH U3 JBYX Me-
CTOOOHMTAHMM ITOKA3aJI0, YTO B CJIa0OM3MEHEHHOM
MECTOOOMTAaHNH U3y4aeMOro BU/A M3 YCTAHOBJICH-
HBIX 6 ()EHOB HOPMAJIBLHOE PACTIPEICIICHUE ITHT-
MEHTallNH AWIl XapakTtepu3yloT (ensl 1A u 3A,
NpoMexXyTouHyto okpacky — 1b u 1] u nBa ¢ena
(2b u 1B) xapakTepu3yloT HEHOPMaJIbHOE pacipe-
JieJIeHHE TTUTMEHTA.

B cnabon3MeHEHHOM MECTOOOMTaHUM PEYHON
Kpaukd 4acToTa BCTPEUaeMOCTH (PEHOB, XapakTe-
PU3YIOIIAX HOPMaJbHYIO NHUTrMeHTamuro suil (1A
u 3A), cocraBmsier 82,96%. DeHbl NPOMEXKYTOU-
HOU OKpAaCKH SIMII U3y4aeMOro BHUJa B paccMaTpu-
BacMOM MeCTOOOHMTaHMHU cocTaBisiioT 7,18%. Yac-
ToTa BCTpedaemocT (eHoB 2b u 1B, xapaxrepu-
3yIOIIe HEHOpPMaIbHOE pacIpe/ieieHne MTUTMeHTa,
coctasigeT 9,87% (tabm. 1).

B cunpHOM3MEHEHHOM MECTOOOMTAHWW PEYHOU
Kpaukd BBISBICHO 7 (DEHOB OKPACKH CKOPIYIBI
surl. Kak 1 B c;1abon3MeHEHHOM MEeCTOOOHUTaHNH, B
JAaHHOM TIOCEJICHUM TaKKe BBISIBICHBI (eHbl 1A,
3A u 1b, 1[I, xapaktepusyroume HOpPMajabHYIO U
MPOMEXXYTOUHYIO OKpacKy. B orimume ot panee
PaccMOTPEHHOI'0 MECTOOOMTaHUs B JaHHOM IOCe-
JICHHM HEHOpMAaJbHOE paclpesieieHue MUTMEHTa
xapakTepu3ytoT Tpu ¢ena — 26, 3b u 1B. Cnenyer
OTMETHTh, YTO YBEIWYCHHE (PEHETUIECKOTO Pa3HO-
00pa3us NpoucXoIuT Ha (POHE MOBBIICHUS U3MEH-
YUBOCTH IUIOTHOCTH IMUTMEHTALMM B TPeX 30HaX
WL PEYHOH KpadyKu CHUIBHOM3MEHEHHOTO MECTO-
obOuTaHus.

Yactora BcTpeuaeMocTH (EHOB, XapakTepu-
3YIOIINX HOPMaJbHOE WM ONHM3KOoe K HEeMy pac-
npejieNieHne MUTMEHTa, B CHIIBHOM3MEHEHHOM Me-
CTOOOMTAHMH PEYHOH KpPauyKW HECKOJBKO MEHBILE
(81,03%), yem B Ci1abOM3MEHEHHOM MECTOOOWTA-
Hun. DeHbl, XapaKTepH3YIOIIUe MPOMEKYTOUHYIO
OKpacKy SHI HM3y4aeMoro BHJA, COCTaBISAIOT
5,74%, 4TO TaxkKe 3HAYWTEIHLHO MEHBIIE, YeM B
c1a00M3MEHEHHOM MECTOOOMTAHWW PEYHOM Kpad-
ku. Crenyer OTMETUTh, YTO YacTOTa BCTPEYaeMO-
cTi ()eHOB HEHOPMAJIbHOM WJIM ONM3KOM K Hel OK-
pacK¥ sl B JAHHOM MECTOOOWTaHNH 3HAYUTEIEHO
6ompmre (13,22%), yem B cllaOOM3MEHEHHOM Me-
CTOOOUTaHUH.
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Tabmuna 1

@MeHbI NMITMEHTAIIMN I PEYHOI KPAYKH HA TEPPUTOPHH I0r0-BocTOKa benapycen

MecTooONTaHUS PEUHOM KPAauKH
DeHbI OKpacKu
- cJ1aboM3MeEHEHHOE CHJIbHOM3MEHEHHOE
n % n %
1A 82 36,77 151 43,39
2A - - - -
3A 103 46,19 131 37,64
4A — — — —
1b 13 5,83 14 4,02
2b 19 8,52 36 10,34
3b — — 1 0,29
4b - - - -
1B 3 1,35 9 2,59
2B - - - -
3B - - - -
4B - - - -
10 3 1,35 6 1,72
Bceero: 223 100 348 100
HpnMeqalme: N — KOJIUYECTBO AHII.
Tabauma 2

Me:xrogoBasi K3MeHYNBOCTH (PEHOB MUTMEHTAMH SIUL PEYHOI KpPauKu
Ha TePPUTOPHH 10Tr0-BocTOKa Benapycn

MecTtooOuTaHus PEYHON KpauKu
Dennl
cj1a00M3MEHEHHOE CHJIbHOM3MEHEHHOE
olkpacku 1991 2006 2007 2005 2006 2007
A n | % | n] % | n]| % | n]| % | n]| % | n| %
1A 3 1429 | 47 | 40,17 | 32 | 3765 | 31 | 3735 | 56 | 5895 | 64 | 37,65
2A - - - - - - - - - - - -
3A 11 | 5238 | 54 |46,15 | 38 |44,71 | 34 | 40,96 | 29 | 30,53 | 68 | 40,00
4A - - - - - - - - - - - -
16 2 9,52 6 5,13 5 5,88 3 3,61 1 1,05 10 5,88
2b 3 14,29 8 6,84 8 9,41 10 | 12,05 6 6,32 20 | 11,76
3b — — — — — — — — 1 1,05 — —
4b - - - - - - - - - - - -
1B 1 4,76 1 0,85 1 1,18 3 3,61 2 2,11 4 2,35
2B - - - - - - - - - - -
3B - - - - - - - - - - -
4B - - - - - - - - - - - -
1 1 4,76 1 0,85 1 1,18 2 2,41 - - 4 2,35
Bcero 21 100 117 100 85 100 83 100 95 100 170 100

l'[puMeanue: N — KOJIUYECTBO SAUILI.

B cuibHOM3MEHEHHOM MECTOOOMTAHUN PEYHOM
Kpauku OblTa OoOHapykeHa KIajKa W3 TpeX SHII,
OJTHO W3 KOTOPBIX OBLJIO JEMUTMEHTHPOBAHHO, JBA
IpYrux siilla UMEIU OYEHb CBETIYIO OKPAacKy OcC-
HOBHOTO (hoHa. SliiTla STOM KIAIKH BHU3YAIBHO
ObUTH JUIMHHEE OCTAJIBHBIX SIHIl O0CIEeIOBAaHHBIX
knafok. JlaHHas kiajka Oblla pacloNiOKEHa Ha
nepudepruu KOJIOHHH. DTO TOJTBEPXkIAACT BBICKA-

3piBaHus P. Msiapga [5] u J. Coulson [6] o Tom, uTo
Ha nepudepun KOJIOHUH THE3AUTCS MEHEee MPHCIIO-
coOJieHHas ¥ 0CIa0JIeHHAs YacCTh TOMYJIISIHH.
deHeTHUECKOE HCCIIEOBaHUE Hanbosee Npo-
JIYKTUBHO TIPU JIOCTATOYHO JUTUTEITHHOM HU3YYEHUH
MPUPOAHBIX Tomysinuii [7]. CpaBHEHHE BapHaH-
TOB OKPAacK{ SUI[ PEYHON KpayKu ClIa0OM3MEHCH-
HOT'O MECTOOOWTaHUs, MPOBEIECHHOE C MPOMEXKYT-
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koM B 15 set (1991 — 2006, 2007 rox), HE BBISIBUIIO
(heHETHUECKON Pa3HOPOIHOCTH W3y4aeMOTO Iapa-
Metpa (Tadm. 2).

B cunpHOM3MEHEHHOM MeCTOOOMTaHWUU U3Y-
4aeMoro BH/a KOJIMYECTBO (PEHOB OKPACKH STUIT
pEeYHOIT KpauKu BO BCE TOJBI MCCIEOBAHUS OJMHA-
KOBO — 6, OIHAKO NpEACTaBICHbl OHU B Pa3HOM
cootHomennu. B 2005 u 2007 romax no nBa ¢ena
xapaktepu3ytoT HopMansHyHo (1A, 3A), mpomexy-
tounyio (1b, 1/1) u neropmansHyto (2b, 1B) okpa-
cky smi. B 2006 romy HaOMrOmaeTCsl HECKOJBKO
VHas KapTHHA: HOPMaJIbHYIO OKpPACKy SHUI[ OTpe/e-
nstoT densl 1A u 3A, mpomexyrounyio — 1b. He-
HOpMaJlbHask OKpacka siMIl U3y4aeMoro BUAa Tpe-
craiieHa enamu 2b, 3b u 1B, uro 3HAYUTEIHHO
0oJbIlle HE TOJNBKO MO CPaBHEHUIO C paccMaTpH-
BaeMBIMHU T'OAaMH, HO M IO CPaBHEHHIO C 00CYX-
JaeMBIMH MECTOOOUTaHUsIMU pedHoil Kpauku. Of-
HaKO JIOCTaTOYHO KOPOTKUH BPEMEHHOH OTPE30K
(20052007 rr.) B M3yueHHUH (PEeHETUUECKOMN CTPYK-
TypBl U3y4aeMoTO TapaMeTpa sl peYHOH Kpadku
CHJIbHOM3MEHEHHOTO MECTOOOWTAaHUS HE ITO3BOJIS-
€T CYyIUTh O CYIIECTBEHHBIX MUKPOIBOIOIIMOHHBIX
rporeccax.

deHeTNUECKUN aHAIM3 MMUTMEHTAMKA ULl Oe-
JIOKPBUTON KpPavKH BBISIBIII HEKOTOPYIO Pa3HOPOJI-
HOCTB, KaK TI0 TOJIaM, TaK U MEXAY 00CYKIacMbl-
MM MecTooOuTaHusIMHU. Tak, B CIa00HM3MEHEHHOM
MecTtooOuTaHuu u3ydaemoro Buma B 2006 romy
oT™MedeHo 4 ¢eHa MUTMEHTAlU SUI, TPUYEeM J[Ba
¢dena — 1A u 3A — onpeAensOT HOPMAJILHOE pac-
MpelieyieHne IJIOTHOCTH NUrMeHTanuu, ¢er 1b —

MPOMEXKYTOYHOE pacmpeneneHue u ¢pen 2b xapak-
TepU3yeT HEHOPMAJIbHOE paclpenesIeHue MUTMEH-
ta. B 2007 rogy B mM3y4aeMoil MOMymsIuu Oeno-
KpBUIOH Kpauku mnosiisercst ¢peH 1B, Takxe ompe-
IS0 HEeHOPMAJIbHOE paclpesesieHUe IUI0T-
HOCTH NMUI'MEHTaluy. B cpaBHEeHMH C IpenbIayIIUM
rogoM ucciepoBanus B 2007 roxy oOree Konuye-
CTBO (DEHOB, XapaKTEPHU3YIOLIUX MUTMEHTALUIO
WL W3y4aeMOro BHIA, YBEJIWYMIOCH A0 IISITH
(Tadm. 3).

B wu3MeHeHHOM MeCTOOOMTaHUM OeNOKPBLION
Kpa4yKy OTMEe4YeHa HeKoTopas (iaykryanus ¢GeHOB
OKpackw sull o rogaM. Tax, B 2005 rogy nurmeH-
Talys SUI TpecTaBieHa Tpems (eHaMu, U3 KOTO-
peix 1A u 3A xapakTepusyloT HOpPMaJbHOE pac-
TpeJieieHne MUTMeHTa, a ¢eH 1B ompenenser He-
HOPMAJIBHOE PACIPEICIICHUE NHUIMEHTa 10 SULy.
VYixe B 2006 Tomy KOITUYECTBO (DEHOB OKPACKH SIHIL
BO3pACTAaET 10 YETHIPEX, MPUUYEM [1Ba U3 HUX 1A u
3A omnpenensitoT HOPMaJbHYI0 OKPAacKy SIMLl U J1BA
¢dena 2b u 1B xapakTepu3yloT HEHOpMaIBLHOE pac-
npenenenre nurmenta. [locie HexkoToporo yBenu-
yeHus B 2007 romy oTMedaeTcsl pe3Koe yMEHbIIe-
HUE (DEHETHYECKOTO pa3zHOOOpasvs MUTMEHTAIHN
suil. Ciaenyer OTMETUTh, YTO B 3TOT I'0Jl UCCIIEA0-
BaHUSI OTMEUYEHBI TOJNHKO aBa (peHa okpacku 1A u
3A, XapakTepusylonmx HOpMaJIbHOE pacIpeaerne-
HUE TMHUTMEHTAIMU AUl OeJIOKphUIOW Kpauku. De-
HBI, XapaKTEepHU3YIOLIME NPOMEXYTOYHOE pacrpe-
JieJieHHe MUTMEHTAlUK Ul B JJTAHHOM MECTOOOH-
TaHUU HU3y4ac€MOro BHAA, BBIABJICHBI TOJIBKO
B 2006 roxy.

Tabnuma 3

Me:xroaoBasi ”3MeHYNBOCTh (peHOB pacnpe/ae/ieHUs] MATMEHTANUH STUI] 0eJIOKPBLIOH KPAauKH
Ha TePPUTOPHH 10r0-BocTOKa Benapycn

P MecTooOuTaHus OSIOKPEUTON KpadyKu
CHa6OH3MeHCHHOC N3MCHCHHOC CHUJIBHONU3MCHCHHOC
OKpacKH 2006 2007 2005 2006 2007 1992 2006
Aui n % n % n % n % n % n % n %
1A | 345965 | 35 | 38,89 | 6 | 3333 | 33 | 6111 | 7 | 3500 | 2 | 465 | 26 | 49,06
2A N - - - — - _ - - - - 1 | 1,89
3A | 19| 33,33 | 48 | 5333 | 11 | 61,11 | 17 | 31,48 | 13 | 65,00 | 39 | 90,70 | 24 | 4528
4A N - - - — _ - - - — - —
3 3] 52 | 2 | 222 | - - - - - - 2 | 465 | 1 | 1,89
2B 1] 1,75 | 4 | 444 | — - 1 | 18 | — - - - 1 | 1,89
3B N - - - - - - - - - - -
45 N - - - - - - - - - - - -
1B N 1 | 111 | 1 | 556 | - - - - - - - -
2B N - - - - - - - - - -
3B N - - - - - - - - - - - -
4B N - - - — — _ _ - _ - - -
1 N - - - _ 3 | 556 | — - _ - - -
Beero | 57 | 100 | 90 | 100 | 18 | 100 | 54 | 100 | 20 | 100 | 43 | 100 | 53 | 100

HpnMeanue: N — KOJUYECTBO SIULI.
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Tabnuma 4
@eHbl NUTMEHTAIMH U1l 0eJTOKPbLIOH KPauKH HA 10r0-BocToKe benapycu
@DeHbl OKpacKu MectoobuTtanus 6€TOKPHUION KpauKu
SIMIL cl1a00U3MEHEHHOE U3MEHEHHOE CUJIbHOU3MEHEHHOE
n % n % n %
1A 69 46,94 46 50,00 28 29,17
2A — - — — 1 1,04
3A 67 45,58 41 44,57 63 65,63
4A — — — — — —
1b 5 3,40 - - 1 1,04
2b 5 3,40 1 1,09 3 3,13
3b — — — — — —
4b — — — — — —
1B 1 0,68 1 1,09 — —
2B - - - - — —
3B - - — - — —
4B — — — — — —
1 — - 3 3,26 — —
Bcero 147 100 92 100 96 100

HpnMeqa}me: N — KOJIUYECTBO SULI.

Wzydenne Qenerndeckoro pasHooOpasusi IHT-
MEHTAIMK U1 OCJIOKPBIIOW KpauKh CUJIBHOU3ME-
HEHHOI'O0 MECTOOOMTaHHUS MPOBOAUIOCH B TOJBI,
OTIMYalonecs: OONBIITUM BPEMEHHBIM HHTEPBa-
nom. Tak, B 1992 rony B o0Ccyx)aaemMoM MecTooOH-
TaHWUU BBISABICHO TPU (PeHA OKPACKH SIMII, JBa W3
KOTOPBIX OTIPEEISIOT HOPMAJIbHYIO TUTMEHTAIII0 —
1A u 3A, u onue deH (1b) xapakrepusyer nmpome-
XKYTOUHYIO OKpacKy ckopiaynsl sunl. B 2006 romy
YCTAaHOBJICHO TsTh (heHOB OKpacku. HopmanbHoe
pacnpezieieHue MUTMEHTA TI0 Iy XapaKTepU3yIoT
Tpu Qena: 1A, 2A u 3A. @en 1B onpenenser npo-
MEXYTOUHYI0 OKpacky, a ¢eH 2b xapakrepuzyer
HEHOpPMAJIBHOE pacrpeeNieHHe MUTMEHTAIUH.

UactoTa BcTpeuaeMOCTH (EHOB, XapaKTepu-
3YIOIIMX HOPMaJbHOE WM OJNU3KOE K HEMY pac-
MpeielieHne MTUTMEHTa SUI OSJIOKPHUIONH KpadKH B
M3y4aeMbIX MECTOOOWTAHMSIX, pa3iUYHa. YBEIu-
YeHUE JOJU SHII ¢ TIPpeodIaaHueM MUTMEHTAITNHN B
WHGYHIUOYISIPHON 30HE MPOUCXOIUT B HAIpaBiie-
HUU CWIBHOM3MEHEHHOTO MECTOOOWTaHus Oelo-
KpBUTOH Kpadku. YacToTa BCTPEYaEMOCTH TaKUX
(henoB coctaBmsieT 92,52% mis craboM3MEHEHHOTO
mecToobutanusi, 94,57% s U3BMEHEHHOT'O MECTO-
obutanusg u 95,84% nng CHIHLHOU3MEHECHHOI'O Me-
cToOOuTaHUs OEOKPHIION Kpauk (TaoI. 4).

OOparHass kKapTHHA HAOIIOAACTCS C TIPOICHT-
HBIM COOTHOILIEHUEM JOJU SIUL, UMEIOIINX MPOMe-
KYTOUHBIE (DEHBI OKPAcKU C BBIPAKEHHBIM JIOMH-
HUPOBAaHWEM IMTMEHTA, B DKBATOPHANBHOHN 30HE.
YactoTa BCcTpeyaeMoCTH (DEHOB, XapaKTEPU3YIO-
IIUX MTPOMEXYTOUYHYIO OKPACKy SHUI] OCIOKpPBLIOH

Kpa4yK{ YBEJIMYMBACTCS B HAIPABICHUHM CIa0Om3-
MEHEHHOT0 MecTooOuTanuss u coctasiaser 1,04%
IS CHJIBHOM3MEHEHHOTO MecTooOuTanus, 3,26%
1t u3MenenHoro u 3,40% st ci1abon3MeHEHHOTO
MeCTOOOHUTaHUS OEIOKPBIION KPadKH.

Haubonbias yacrtora BcTpedaeMocTH (HEHOB,
XapaKTepU3yINX HEHOPMAIBLHYI) OKPAacKy SHII,
xXapakTepHa s cnabOM3MEHEeHHOTO MeCTOOOHTa-
Hus U coctaBisgeT 4,08%, a HauMeHbIIass — JUIs
u3MeHeHHoro mectoobuTanus 2,18%. Henopmais-
HBI WM ONHM3KWE K HUM THIBI OKPACKU B CHIIbHO-
W3MEHEHHOM MECTOOOWTaHWHM OENOKPBLION Kpauku
cocraBistior  3,13% oT oOmero umcia - Sl
B BEIOOpKE.

OHUM U3 BaXXKHEHIIMX MyTEeH U3ydeHHUs OEHCT-
BUS €CTECTBEHHOI'O0 OTOOpA SIBJISIETCS COIMOCTAaBJIC-
Hue ¢eHodoHIa pa3HBIX MMOKOJNeHUH. BaxkHbIM ac-
MEKTOM B 3TOM IUJIaHE SIBISETCS BBIACICHHUE TMPH-
3HAaKOB, MCHSIOIIUXCS B KaKOM-THOO Ompe/eiieH-
HOM HarpaBjICHUU Ha MPOTSHKEHUH MHOTHX ITOKO-
JICHUH.

A.B. SI6n0ko0B [7], cchinasick Ha pabOThl aMepu-
KaHCKHX y4eHbIX mKkojisl O.I'. JlobpxaHckoro, oT-
Medaer, 4to 3a 30 et uccieaoBaHuil (OKOJIO COTHH
MOKOJIEHUH Ap030(HiI) YacToTa BCTPEYACMOCTH
IJIaBHBIX ()EHOTHUIIOB ¥ T€HOTHUIIOB HE M3MEHHJIACH,
TOTJa KaK KOHIICHTpAIMs Peakux (EHOB PE3KO KO-
nebanachk.

K rmaBHBIM (eHAM OKpAacKH CKOPIYIIBI SHI]
cnenyet otHecTd enbl 1A u 3A. OHHM BCTpeyaroT-
Cs B MOMYJSIUM KaK PEYHOH, Tak U OCJIOKPBUION
Kpa4yKd B OOCYXJTaeMbIX MECTOOOMTAHMSIX BO BCE
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rogel  HcciefoBaHUs. YacToTa BCTpEeYaeMOCTH
JMaHHBIX (EHOB HECKOJIBKO MEHSETCS 10 TOoAaM
(tabm. 2-3).

Cnenyer ormetuTh, uto ennl 1B, 26, 1B u 1]]
MMEIOT Pa3NU4yHble YepPTHl MPOSBICHHUS B 3aBUCH-
MOCTH OT BUJOBOM NMPUHAJICKHOCTHU NTUL. Tak, B
MOMYyJSIMA PEYHOM Kpayku BhIAENCHHBIE (heHb
OKPAcKH CKOPIIYTbI SIMIl BCTPEYAIOTCS B OOCYX-
JTAeMBIX MECTOOOMTAHHSIX BO BCE TOZBI HCCIEIOBA-
Husa. VckimodeHne cocTaBisieT Toiabko deH 1],
KOTOPBI HE OBbUI OTMEYEH B CHIBHOM3MEHEHHOM
MecTtoobuTaHuu u3ydaemoro Buma B 2006 romy.
Hanserii heH xapakTepusyeT MOBBIIMIEHHYIO IIIOT-
HOCTh NMUIMEHTALUU B SKBATOPUAILHON 30HE U €€
YMEHBIIICHUE B HampaBiICHUUA HHQYHIUOYISIPHOM
30HBI SUI. Ba)kHO OTMETHTH, UTO BEIIEICHHBIE (e-
HBI B MECTOOOUTAHUSIX PEUHON KPayKu BCTPEUAIOT-
C4 C MEHBIIIEN YacTOTOM MO CPAaBHEHUIO C IJIaBHBI-
MU eHaMH OKPACKH CKOPITYTIBI SIHII.

K peaxum ¢eram okpacku CKOPIYIBI SUI] ped-
HOW Kpauku cienyeT oTHectr 3B6. DT1oT dhen Bmep-
BBIE OTMEYEH B CHIHLHOM3MEHEHHOM MeCTooOHWTa-
HUU peyHoil kpauku B 2006 romy v xapakTepus3yer
MOBBILIEHHYIO IUIOTHOCTh MUTMEHTAallMM B KIOa-
KaJIbHOM 30HE SUI] U paBHOMEPHOE €€ pacipeene-
HUE B DKBaTOPHAIBHOW W MHPYHAUOYISIPHON 30HE
suil.  [loBBIIEHHAsT TUIOTHOCTH NUTMEHTAIlMHM B
KJIOAKaJIbHOM 30HE SUI] XapaKTepusyeT HEHOp-
MaJbHYIO OKPACKY CKOPJIYIIBL.

B nomynsiium 6enmokpeutoit kKpadku (eHbl OKpa-
cku ckopiaynsl aun 1B, 2b, 1B u 1]] BcTpeuaroTes ¢
MEHBIIINM TOCTOSIHCTBOM. JJIT HUX OTMeYeHa BU-
muMas QUIyKTyanus, Kak 10 TojaMm, Tak u 10 U3y-
YaeMBIM MECTOOOMTaHUAM. {71 OKpacku CKOpIY-
MBI UL OCTOKPBUION KpadKH BhIZCTICHHbIE (DEeHBI
MO>KHO OTHECTH K KaTETrOPUU PEIKHX.

K ouensp peaxum deHaM OKpacKu U OEITOKPHI-
JIOW Kpauykh MOXHO OTHECTH (QeH 2A, KOTOpHIH
XapaKTepu3yeT MOBBIIEHHYIO IJIOTHOCTh IMUTMEH-
Tauu B MHQPYHAUOYIAPHON 30HE M pPaBHOMEPHOE
ee pacmpezeneHre B KJI0aKaJbHOW M 9KBaTOPHAITh-
HOW 30HE. JTOT (eH XapakTepU3yeT HOPMAIbHOE
pacnpeznenenue nurMeHranuu. Cieayer OTMETUTD,
4910 (peH 2A BBHISBICH B CHIIBHOM3MEHEHHOM Me-
cToobuTanum uzydaemoro Buaa B 2006 roxmy.

Konebanne xoHUEHTpauuu peakux (EeHOB OK-
pPacKku SUIl U yCTOMYMBOCTD KOHIIEHTPAIMM Macco-
BBIX ()EHOB CBHJIETEIHCTBYIOT O CYIECTBOBAHUHU
CTaOMIIM3UPYIOLIET0 0TOOpa MO OKPACKE CKOPIYIIBI
st CpaBHUTENBHBINA aHannu3 (PEHETHIECKOro pas-
HOOOpa3ws MUTMEHTALWU SUI] JBYX BHJIOB ITHII
MOKA3bIBAET, YTO TMOMYJSAIHS OSIOKPHUION KpadKu
MOJBEPKECHA IOBBIILICHHOMY ACHCTBHIO CTaOMIIH-
3UPYIONIET0 OTOOpa, HEXENU TOMYJISIUS PeYHON
KpadKH.

B xoze cpaBHEHHs BCTpEe4aeMOCTH peakux de-
HOB OKPacCKH B TPEX HM3y4aeMbIX MECTOOOMTaHHUSIX
0eIOKPBUTOI KpayKu OBIJIO YCTAHOBJIEHO, YTO MPO-
gBleHHE (PEHETHYECKUX XapaKTePUCTHK MUTMEH-
TalMu SIUI B CIIAOOM3MEHEHHOM MECTOOOWTaHUHU
OEIIOKPBUTON KpayKu XapaKTepU3yeTcs OTHOPOI-
HocThio. Tombko B 2007 romy otmeueH ¢en 1B,
YacToTa BCTPEYAEMOCTH KOTOPOTO MHHHUMAJIbHA.
B u3MeHeHHOM W CHIIBHOM3MEHEHHOM MECTOOOU-
TaHUU HW3Yy9aeMOro BHIAa BCTPEYAEMOCTHh PEIKHUX
(eHOB 3HAUUTENBHO KOeOneTca. DTO CBUACTENb-
CcTByeT 00 Yy)KECTOUYEeHWH HEHCTBUS CTaOWIH3H-
pyromiero oToopa Ui 3TUX IBYX MECTOOOHWTaHWH.
OnHako B M3MECHEHHOM MECTOOOMTAHUU OCIIOKPHI-
JIOW KpadyKu OTOOp HANpaBJIEH B CTOPOHY YMEHb-
meHns PEeHeTHIECKOro pa3HooOpas3us ¢ ITUMHUHA-
el (eHOB, ONpeAesSIIOIMX HEHOPMAIBHYIO OK-
pacKy CKOpIymbl siull. B To BpeMs Kak B CHIIBHO-
W3MEHEHHOM MECTOOOWTaHWH MAeWCTBHE OTOOpa
HaIpPaBIeHO B CTOPOHY yBeNHUYeHUs (heHETHIECKO-
ro pazHooOpasusl.

HekoTtopsie (eHBI MOTYyT MMETh HETOCPENCT-
BEHHOE aJanTHBHOE 3HauYeHWe. BrIsicHEeHWe asatn-
TUBHOTO 3HAYECHUS TOT'O WJIM MHOTO ()eHa SBISETCS
OJIHMM U3 BO3MOXHBIX IyTE€H U3y4EHUs ACUCTBUSA
€CTeCTBEHHOT0 0TOOpa. MOKHO TPEIIOIOKHUTh,
YTO TIOSIBJICHUE B CHIILHOM3MEHEHHOM MeECTOOOU-
TaHUK OEJNIOKPHUION Kpauku (eHa 2A, xapakTepu-
3YIOIIETO HOPMAIILHOE paclpe/ielieHne MMMTMEeHTa-
MU CKOPJIYIBI SUII, SIBIISIETCS MPOSIBIICHUEM aJlall-
TalMu U oOecrieunBaeT 3(PPEKTUBHOCTh Pa3MHO-
JKEHUS NITHI] B HAPYIICHHBIX YCIOBHIX CpeIbl 00H-
TaHUsI.

deHeTHUECKOE Pa3HOOOpa3ne TMOMYIISIUA CBS-
3aHO ¢ pa3HooOpa3WeM TNPHPOJHBIX YCIOBUH, B
KOTOPBIX CYMIECTBYIOT 3TU Momyisiuu. M3ydenne
reorpa)u4eckoro, a TaKkke OMOTOMHYECKOTO pac-
npocTpaHeHus: (EHOB OKPacKH SHUI| H3ydaeMbIX
BUJOB MOXXET CIIOCOOCTBOBAaTh yCTaHOBJICHUIO I'e-
HooHma naHHOM momynsumu. IlocKodbKY, Kak
OBUIO OTMEYEHO BHIIIE, ONPEEIICHHBIC YePThI I'e-
HETHUYECKONM KOHCTUTYLHUHU KaXJAO0W OTIEIbHON
0cobu OTpaxaloT (EeHBl, TO BBIICHEHHE YaCTOTHI
BCTPEYAaEMOCTH TEX WM HHBIX (EHOB OTpa)kaer
TEHETHUYECKYIO CTPYKTYPY HOIMYJISIIINH.

3aximouenue. Takum 00pazoM, MOKHO CAEATh
BBIBOJ, UTO peyuHas U OeNOKphlIast KpauKu HEOH-
HaKOBO PEarnpyroT Ha BO3JICHCTBHE aHTPOIOTCH-
HOW Harpy3kd Ha MectooOuTanus ntuil. O6oO0rIas
JaHHble (PEHETHYECKOro aHaju3a OKPAaCKH SIHIL
pEUHON Kpaukd MOXHO MPEAINONIOKHUTh, YTO Hera-
TUBHOE BIIMSHUE AHTPONOTEHHBIX (HaKTOPOB B
CHJIbHOU3MEHEHHOM MECTOOOMTAaHUH CKa3bIBACTCS
Ha (HU3UOJOTHYECKOM COCTOSHHHM NTHI. JTO B
CBOIO O4Yepes MPOSBIIETCS B (DEHETHIECKOM pas-
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HOOOpa3WM W TOBBINICHHONW YacTOTE BCTpEYaeMO-
CTH (JEHOB, ONPEACISAIONNX HEHOPMAaJIbHYIO OKpa-
CKY CKOPJIYTIBI SIII.

B momymsiimu  GEOKPBUION KpayKd 4YacToTa
BCTpeuaeMoCTH (PEHOB, XapaKTEepPHU3YIOIUX HOP-
MaJbHYI0 OKPAaCKy CKOPJYIIBI, yBEIWYHBAETCS B
HaIpaBJIeHUN CHJILHOU3MEHEHHOIO MECTOOOUTa-
HUsA. MOXHO MPEANONIOKUTh, YTO B MECTOOOUTA-
HHAAX OCTOKPHIJIOW KPadK{ C IMOBBIMICHHOHN CTerre-
HBIO aHTPOTIOTEHHOW HATPY3KH YBEJIHMYEHUE YacTO-
Thl BCTPEYACMOCTH ()EHOB HOPMAJILHOW OKPacKU
SIMI] 1 YMEHbBIIIEHNE YacTOTHI BCTpedaeMocTh (he-
HOB, XapaKTepHU3YIOINX MPOMEXYTOYHYI0 W He-
HOPMAJIBHYIO OKPacKy CKOPJYIBI SUI], 00eCIeuu-
BAarOT YCIICHIHOCTH PA3MHOKCHHS NTHUII B HECTa-
OWIIEHBIX YCIIOBUSAX CPEJIbI.
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