
YJ1Y. 633.63:631.52 

c.n.Stnoropoac1o1ta-4epe11elqox, 

r.fJlpwomor.:, A.l .Eeapeno 

AKYMYm:nuSI EflEMEHTIB AOOMIKCICY y 
UYKP0Bl1X SYPSIK lB 

AnoMlKTH'lll& p03MHO)KeHBSI BH1topucroeyeTbCS1 llllR 3axpln­

ne1111s e+eKTY reTepo3Mcy I lllUI BlllHOSlleHIUI COpTlB, SIKI BHpo:i­

•JIOTbCRo a TAKO>K 3 MeTOIO ue11eURSI OtCpeMRX a11anTH8HHX 3MIH. 

AnOMhtCRC y noxpaToaaclHHRX - ue RaC11l11ox nporpecylO­

"°ro ycK11aaHeHe11 4>eaoueeOTK'IHHx YMOB ll<HTTR, HK& npn3aoa11Tb 

ao peayKufi raMeTaillTY I &TpaTt CT&Teeoro po3MHOlK&HH" ( t). 
AnOMlxc•c ycnlwRo BHptwye e&lKllHBe 38Bll8RHR, 3a6e3-

ae'l)'e CT86lnbHld Ta BMCOKKA Koe4>tnteHTB eaclHH680I'O p03MHO­

••KllR t 3C5eptrae loro nepeaarK (2). AnoMhtTaM 8118CTKBl: 

reeeTH'IHA 01lHopl11KlCTb, eenKKa l!OfTT63lI8TBICTb Ta KOltJtYpeHT­

•ocnpoMOJICHICTb, a T8KO)l( 88COK8 li8CIHH8N npo11yKTKBlllCTb. 

4epe3 elllcyTKICTb reH&Tll"lROro po3UienneRKR 8p0itt8AHICTb 

AnOMlKTle 388lKllH 381UIUIQTbCR BHCOKOIO 8 PRlll H8CTynHllX no­

&OlllHb ( 3) • 
EKcnepeMeHTAllbHe CTaopeHHQ anoMIKTH'IHHX ct>op."1 elaKp11-

8MI eemntl nepcneKTHBH nepeo. ceneJCuleio Ta HaclttHltUTBO"I, Moll<­
nHelcn. eKcnepHM8KT81lbHOro CTBOpE!HHR peryll

0

RPROro snoMIKCllCy 

"Y•'IbTYPKRX 4>opM CTPRMY•TbCsa elacyTH!CT10 38NlllbHOT -reopli' 

anOMIKcHcy. I Tlro:.1u1 nlcntt wHpoxoro BHB'ff!HHll reKeTH'fHHX $8K­

TOpl11 Oayepc:a 3'•98118Cb MOlttllHBiCTb CTBOpE!HHR 8nOMIKTH'IHllX 

coprte. 

a .. .,, C'f-8pA*)'IOTb, UlO perynRpse anoMhtTH'IHe p03MH0-

11teHHR aM*M1'1> :.to: neBKHX cnlasl11eoweHb pl3HOMaHITHHx ena­

MeHTJe ~noMlKCJIC)' ( 5, 6). 
AnoMIKCHC eea•&IOTb reeeTH'IHO 11eTepMtKOB8HHM npoue­

cOM, 1110 ltOHTpomoaTbCR 6lllbWOIO Mlpo10 peueCHBHllMll reH8!\IH TS 

xapaxTepK316TbCR npoCTHM ycna111tp8HRRM TS o6:ill"'STllOIO eK- • 

cnpcclsio ( 3). 
nepwl 8lllOMOCTl npo po3.'wfHOlttCHHR snOMIKTH'lllllM lll:ISll(OM 

llHKllX BHlllB po11y Bet a H81l8ittSTb K.Bspoxa. 

fonnSf{llCbKl B'l0HI f,KneA Ta f.oOK npoaenH cxpewyBAH­

HSI uy1tpos11x 6ypsixle 3 .'.lllKI!'-. AnO'l.ii KT::'!111~~1 t:-1tJOM Be t a 
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i.ntermedia • Ha aywxy DOnbCblUIJt aocnta1uata, Bal..: • 
~w xapa1tTep11010 p11co10 pocnRll Beta lomatogona 
e yraope-• anocnopl'IBllX 38J>OAJC08RX MlWldB { 4). 

00t1ay oaaop,tauoro narowcTaa ll)'KJ>OBKX 6ypsxte 
H.B.4>aaopcwurl (1928 p.) nosat:11n anoMIKCllc~ ane nper 
uTOeM6plonorl'lllOMJ U8'18lllll MaTeplany, npoBeaeeoro 
€. ApT111 .. repoM (1927 p.), ae 6yno 3114Aaeao •Inn nopy­
wem. e Mel03J Ta 8M6plore&e3le at mu131aamr 6 &a ano­
wtKcac (!5). 

H.E.3d1toecwua ( 1974 p.) BDepwe 3Halmna anowhccac 
Dpll JDIToeM6pionorl'IBC»iq BBB'l811Bl ceneltUIAK.KX MaTeplanl& 
3 reaaOIO 'lonOBl'l010 creparu.alcno (fllC) Ta ueynnotale (6). 

B 80 po&• E~l.W•p.eaa Ta r.l.JlpMOIUOll 3RllAUUIB ano­
MIKCKC cepea Qllt"annotaux waTeplaJlhl T8 lim:yx.T-nlHll. 

B 90 pou r.t.ffpMonlOll T8 c.n.SlnoropoQewtOI0-1.fepe11-
Bl'IOK ISf 1111 npopo11a1tea1 aocJlfQ>kem aa caMo+eJ>TB11&1lBX nl­
Kln A.l.Be11pe111to. sud CDpslMOBUl ea p03po&cy MeTOQla 

Oll8PJK8HR•, CTa61nl38.Dlt T8 DOUIJJC7 ll99llX en8M811Tla anOMbt­

CJlcy (7). 
llocnl11• npoBOQIVl9Cio 11a OQR011aclmx QllJUlotaan ca­

w°'epTllJlbBBX nlelu COJ>'!'Y ffnT)'lD&lsca.&ot CTellllff 0 -1 3 
1
, 

') 4), CTBOpeHRX A.l.Se11peuo Ta nepeaanx UM au Je .. ia­
RR B 1991 p., cepea an pa&lme (1984 p.) aBTOeM6plonor .. 

E. I .Wapseaa BB11lruuia 6 11oweple 3 Hyuerurp11BM11 3apo11&aMB 
(el:1 3,0 no 14,0 %). 

Bu:opHCT09)'NJUIC1> pl3el cnoco6a aa1U111eeasr: etn&ae, 
npHMyCOee, C8M038nBneHBfl (nla leaael11yaru.RHMH l301Un'Op&MJl 
xacTpeuho 3 B8C'J'1DRHM 11lnecn:p11Moaae11M 3alUUJ8RRsu.t I 6e3 
3'!1TJU1eKKJr (6e3rtJUUtOBBA pelKllM). UaToew6ptonorl'IHI 11ocJlf11·­
llteHHR npo&OlllUIB 3 11on0Mororo M8TOlllUCJI DpBCltopeRoro 81181fell­
RR eM6ptoe8JlbHoro po3BH1'JCY eachtH Ba Mhtpoc1tonl MEC-1 

· 13 36lnbWeBHSIM ( 8X X 4") Ta 8lt X 2X. 
MeA03 t CT)'Dhlb ::i•1tTHOCTt DJlruty 888'1&'111 Ka MIKpo­

CllOnt 13 36tllbweRBRM 1cf x 9cf1 15x x 90x I 7x x 40X (Me­

Tonna f .l .HpwonlOlt Ta C.C.Xoxnoaa) • llrur lllllllneKHSI ano­
MIKTH'IHRX 6tOTRnle 38CTocyea.'IH rl6p11Qonorlw11A aaanl3, a 
TaKO>I( MeTOll CBHTe3)' • 

011HBM 13 OCllOllllBX e WIT09M6ptonort..1Udl MeTOll, motl 
1103eon11e TO'IBO eB3RA'l1lTll Mexaal3MH, 11xt nepeWJtOOJKaJOTi> 
aannl11eemno. B 1984 p. E.l.lllHp96ea BH1ll11Hna 6 eoMeple 3 



paellTllBHOIO ew6ploate10 ( Tat5n. t) cepei;t cawoitiepTMhRHX nlHIA 
,\.I .SeapeHXO. 

Ta6rucwr 
J(apexTepllCTDa nhrll 3 aaeeBTHBBOtO ew6ploale10 

A1 4 
84 

~1: 
84 4 

llL'I 2 
84 

~'l 2 
84 

.liL'l 2 84 

.. w .. :1 4 84 

l llDJXT'-nlsJT 

·] 1 1 HoC-K · 

t 1 t Ho C-K 

t 1 2 
Ho C-K 

1 1 2 
Ho 

1 1 2 
Ho 

Ho 

EM6plonort'IRllA •Hanl3 

YT8op8RRSI 
QBOX 3ape>atda_ 

% 

HYnenstpRa 
eM6plOHhl1 

% 

3,0 

S.2 

13,7 

5.2 

13,9 

.R1t &Raso 3 11•RKX Ta6nHul 1, 8llBeHTKSHHX 38PO!lKIB y unx 
,ilull 6yno ela 3. 110 14 %. 

lleA M8Teplan !lllKOpHCTMH llnff nOQ8JlbWOro UHTOeM6plo­
norl'UlOrO Ta reHeTH~HorO BHeqeHHR 3 MeTOIO CTBOpeRKR ~OpM 
la CTJIKJIM &nOMlKCMCOM, 

y T81UlX K)'nb't'YP RK copro, llHTpycoel, M811Hll8, M81tro 
J>Ke CTBOpeRl 38 11onoMOr0t0 CBKTe3Y CKMAHI reTepo31rrOTKI 
•noMIKTK'IHI ltnOKH, . RKl 3 ycnlxOM BHXOpHCTOey!OTbCR B npOMllCllO­
••x noclaax, RK HOBI anOMlKTH'IKI copTH, 

Ha npar113l 1993-1996 po1tle K8MK npoeepeeo CKKTe3 nlKUI 
a eneMeHT8Mll anoMhcCBcy. a T8K0)1( cxpeury88HHSI MilK COOOIO 
ial11!6paHllX nlHIA 38 KOMnneKCOM 03Hax. 

B peayllhTaTI c11eTe3y aae'S13JMHHR 11ac!KHS1 e l3011RTopax 
3&JlHwaJ10Clt aKCOKKM (60-95 %) , t11tlcn, mmicy ae nonlnuiysanacb; 
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p830M 3 11pUSHHM, CTepRllbHRM nHmtOM (I 1,6-14,5 MhtpORle), 

31CTpl'IAIUICb HallTO aenul nanKOBI 38PH8 (28,0-36,2 Mhr.po­

Hle) •• T8XO)K Repeaya:oaaKHi IUUIOlt, 

BtaOMo, mo Blln•at•RR pell)'Kulih1oro 11lneKK• a aaajla-

31 1 e 01111RM 3 eneMelM'le anOMhtcKcy t ronoaKHM !jltui:TopoM 
npa nepexoal 11& anoMhtT11'111RI cnocta po3MHO>KeKRsr. B 1995 p, 
y 10 % nlRll nopq 3 izpt6Raw, cTep11n&11•M nHnxOM aReaneHa 
3H8qaa a:lnbltfCTb ( Biil s 110 10 %) llY•• &eltHKJUC Hepe11y1toea­
HRX nKllllOBHX 38peH 8CBM8Tp•q110Y, entncoaqHoY Ta apaxlco­
no11t6HoY 'OpM. 

OxpeMI 11owep11 xap&1tTep113yeanac1t BHCOKHM 38B'AayaaH­

RAM H8CIHHA npR 6e3"Hnlt090M)' pe>KHMI ( T&fSn. 2). 
T auM 'IHHOM, npa CHHT93t cnocreplraen.c• TeHQ&HUIA 

aneMeHTIB &nOMhccacy. Shcmo 1 e KOM•pta (1984 p.) HalfSlna.wa 
KlnbKlCTb anoMhtTH'IKIOt Mpoa1tl• H8 nepeM&111a&na 14,0 %, TO 

B peayllbT&TI ala6opy 1991-1996 pp. 3Q&THICTb JTBOplOMTll 
anoMIKTM'fHI 38p01lKM llOCRr&e 'I OltpeMHX Cy61ltHll !0-70 %. 

D.mt BHR8l10HHR anoMIKTaqHHX NPOllKIB npOMJIR rl6pH­

aonorl'fKMA aHanta aaclHHll •IA npaM)'coaoro 3an1U18HKt1 3 'lep-
&OHHMH CTonOBHMR !Sypnawa ( Bordo ) . 

CnlaalllKOWeHltll roMo- Ta reTepc>311rOT npa rt6pRllonortq­
HOM}' Hanlay (5yno 1 : S, TofSTO 1 '18CTK& 38n8KllX 3llpo1l1tl8 T8 
5 'f&CTOK 3 p0>1<8BHM rlnOKOTIUleM. 3en•Ht 3apo111t11 BlllTBOplO­

eam1 cPSHOTHR BMX.fQKOY M8TepKHCbltOT ntRft l Man• amnoYaHHA 

Ha61p xpOMOCOM (2 n • 18). 3a6apaneal 8 qepllOHKI KOntp . 
pocnHRH e•mncana •Ill 3annlaae1toT t1lll8KntTaaa. 3ene1d pc>cnH-

HH YTBOpHnHCb anoMlltTJr'IHHM WIUIXOM 3 IUltTU 111uenrca .. 
IHTeryMeKTta, a6o IWUIXOM anocnoptt. 

AnoMIKTH'IHI nlRIY upa1tTep1131aan11C1o ftOPJWHllllMR Mdo­
ay. nO'dHSIOW 3 KOK'IOrautT xpoMOCOM, • peaym.TaTI "IOl'O .. 
cTAatY 11ta1tlH31 t weT841a311 - t nopr11 a ~laanell'HM• rnopao­
aan•cb yHteaneaT• I nonlaanen• (eta 7,7 ao 19,8 ~). CnoeT•• 
ptr&BCSI Repl&HOMfpHRI po31101lln llpOMOCOM 110 nomocla 9 &Ha­

cjlaat 1 I n. 1TM>J>8HHSI MOCTI&, nOSIBK xpoMOCOM, nt BIQCTH>Tb 
y po3BHTKY' T& &llUllJTI a UHTOnna3MJ ( Biil 4,7 110 28,S %) • 

3a Q8HHMH . TeTp&llHOro aHanlay l /S ROMepJe MallA 8HC)MAIJ~ 

HI TeTpaaH I nonta11K (ala 3,5 ao 23,.2 % ) • KplM Toro, Ha CTa .. 

ati T9TP8tl cnOCTeplranacb nOOQRHOKI BHnapKR UHTOMhCCHCY Ta 
eneMtRaulY TeTpaa. HuaHlCTb neHT83 l r e 1tca3 nocstrana y ox­
p&MHX. HOMepla 17 ,4 % ( pHC.l ) . 
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:J!sumicn aao»ltt':ot'blltX itaoo.nt: ,. '1r cwuot ...cfetoreNeaa u 28 A8hlt 

ctn ,if J>03J.:~':'JI.!' Hf\0»8 

:Jn··~e-1 ::o:M\ 't IJO'\)';tT-i<j 3"po~t<O-H8 28 .l101!11 AnO:JittTl'IH! HpO,l\UI 
:r~ i.r.- I eno.attt 1110 Hf- 1 1! • '! t.> :"!!.'i 

I HiCTJ. ann :~lt.i.tt'-.'f ·o!1me-,r ' - ' ,.,. ,.,,..,. , .,__ m cpo- . TL0-1/!iliF 
!r.m; ·°t;v'!'- l~·ntrnn'r.11 KYM 3epo.Jt- nic'J'1~ no.110- .ll11HHe peJUUI H';ltO-

, ·~···- i al "T' "·-1 ~'-!'" ..... • ..... T."'" r·~ ..... -·t fl\ tT1, 3~nll• ;>Ol:l'll •1 f ro li;ITR:! 911poJl- ;t8HJUI k& f> ~pl.I& 
:UT. lllOJ<- I/2 H- t.1i1111<a sepo- Kjll aapo xr• 

t'JI ' POJl.\10- JlOI< X1 3 
aoro 
1dm1ta 

OlllllO~RU!NIUI icu I,4 3,4 2,6 7,2 41,8 - '42,8 
CSean~llo••·· -45 - - - / peiuw • 

cs1Jo3en.-e111U1 184 3,5 8,7 3,2 14,5 30,5 I,8 36,~ · I,2 
6ean~Jll<Olll!!' ti3 ?2,0 28,0 pel!tllM 

C81J032DAJl91UUI ~34 6,7 2,9 I,8 20,I 24,8 2,I JI,6 
CSe3nwtaoaa.'t 4.S pOUM 

·C8U038QUGHIOI 259 0,8 l,4 ao.r 9,4 27,8 40.I o.e ISeanuxo&e:' 45 61,0 39,0 p8Ull 
C8M038DlllltRWI 296 ta,3 8,I 6,4 '1,2 15,0 0,8 49,, •· o.a CSeaauaoBa:? 55: . . 
J>SAM 
CdM031!J&JleRIUI 351' 4;s · 3,6 I,6 II,8 23,4 49,I 0,6 . 2.2 CSeanuKoaa;I 47 58,0 42,0 P6lOM 
C41J038l11Ul8Knll 219 11,3 3,9 I,5 4,8 32,4 '4,2 ISeanKJrKou:: 49 60,0 40,0 PUNA 



50 

PHC. l. neaTAA .. atO yniopmulCll BmealaOK DGp)'lllR .. 
MeA031. 

PHc. 2. AnoMiKTH'IHRlt 3apo1101t y eRrnR11I "'wapa•, UlO 

YTBOpRBCR B MIKpo11lm1pHlA '18CTHHi 38p01lKO­

BOro MiWKa H81l nonOBllM 38POAK0M y ¢>opMl 
•6ynae11•. 



Puc. 4. AnoMht«rH'iHKA 38ponox po3&ePffrrHA no 
Ml.Kponlne. 
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OopyweHa • wdoat npUOAllTlt AO JTBOPe•U CffPJUl"­
KOl'O n1111X7, MhtpollJIUleJCla Ta "7•• •IDl&U ftllllSOMX MpeK. 
AKanl• 11• nanaoad 'NC1' n01Ca3Aml, mo 80 ,. C)'6nhllll Ma.ml 

llYIK• •HeOK)' CTftplUUtlllC'l'lt ftlllUtJ (af11 80 AO 100 ,.), CSlnR 

30 ,. 110M•pla a!it S ao 48 '-· PeAJ1t11I• u11poaex> TA rh1e11ao •: 
caJ1111HTb npo 811COKJ CTyDllUt MOMltt.uautT. 3ulA•HI pocuu 
uyKpOIUIX l5ypt11tla 3 pe.A)'IUIJeJD IUll'l'X• 1 INll'JIMI aTpotll 81141po­
ue10. Y THKX pocn•11, u npaaJ1110, cnocreptr~ 1"1'80P9D• 
:>eaTpOICnfHHJlX 3epOQJda. 
• EM6plonorl'IHd t.MtTOA nOKaaaa, D&O y 117xpomu ~Ida 
3 MeM8R1'Allilll anOMhtc.cr, &phi llOpMAIUoKIDt aapoaBOMX .wtm­
Kle Polygonum- TBRJ, +opwfMIUlClo Jlltjl+pe1111ltoaa11t 
38poaitoaf MIWKB, a TaltDIK whlnt•, 1 •n dueut .,.pa,. CSta-
HllA HYKMOflna3MOIOo 

AiieeHTMBlll- (llYJl•ruq>KI I lRTerJMHTanYd) sepoagx allHH­
K811H la a6ara..e1uu LlHK tal11lanwum 11U11T11111 ul po3Mhuesd a 
Kp&YB lf'YUen)'Ca, a!So 3 CSaraTllX llHK COMA'U'IHllX Ml'l'Btl IHTe­

ryMeHTle. 
HyuensrpHI aapo111u1 se Man11 nlitelcu 1 cl><>pM)'NllllC& no6-

nH3)' Mllcponlne ( pac. 2). 
nepeTBOpeRHSI 'C8MOURTY' '! BIUICB8 3111pOQOlt npOXOllllnO 

6ea nocnlaoBHoro MITKHHOro no11tny .. CnowT1C7 po3811881111Cb 
aapoau uenpaBHllbROT tli<>pw• t MoP1>onorl11Ko Rea11pa3lll. Hac­
TynHI eTanH opraHoreee31 15ymr noall5Rt 110 ctia3 po361fTJtY CTa­
TeBHX aapoaxta. 

n PR lf'YU&nsrpHIA .eM~p!OB1't i38pollKll pocryTb t po381198-

IOTbCSI, eHttop11cToay10'111 >ltllBIUlbHl pe1109llKH ffYUenyca. Ha sctx 
CTyneHSIX poaaHTIC)' ayaaru1pRI 38POllKB Ha YTBOJllOIOTb 11!11alcott. 
npH lHTeryMeHT&m.Hfl 8Ml5pfOHfl sapo11XJ1 po3Mfmy94JlMCb B ce­
peQHHl ( pHC. 3). 3)'CTpl'lanOCt. nopyweHHSI llOllRpROCTt, 1tOl1H 

ClM'SUlOltf aeepH)'TI 8 MIKponlnsq>KY CTopoey (pHC. 4). 
3=: ll8HMMH URT09M6plonorl"IROro 81141113)' l5tm1 80 % poc­

nHH wanR ala 2,6 110 72,4 % ayuensq>HHX l IHTeryMeHTan&HHX 
aapoattls • .Uo 4,0 % pocn11K nopsm 3 aM411Ml1tTB'llUIMJI yTec>ptOBE..­
nH anoMIXTH'IHl 3ap0llltR 13 KltfTHH 8RTBD01l ( anorawerh1). al5o 
la COM&TH'IHHX ICJIITHH eyaenyca '(II lHTer)'MaRTIB. 

la l18HHX TafSnaut 2 e1111uo, mo a aocnlQJK&HH•x napeaa>Kae 
8l1BeHTHBH8 eM6ploHlS1. 

AKyMymlUISI. u1eY 03H8lCR H8 npOTS13l XlnbXOX poKlB 110380-

ltHna 36fnbWHTH 1tfn&KlcTb &llBeHTKBHRX 38POllltl8 a noTOMCTat 
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ox __.,ta •IA 81,8 ao 49,1 '9 
P*'J'm.TWl'll UIWIX AOCA!Aa• CBIAu-n.: - allll JTaope1u1ia 

.. po HJ aa0Mhl1'11•BU MpOPI• 118o6Jt1AK9 aennlaffllH lllrll­

.., .... g( wnu apoaso9CX"O Mhuu l ynopeuu •11aocnepwy, 
- c .. otepnlllWll ~ 111~ esin-•d• a 11or11116nnHM 

MIX'rf upaTe~ llOpJusetlUMM u ptaux CTa,iilu 
M1i1a.f. oco611Ho • 1 t n •14'naa · 

- Jl4ll mope ... I ~ MGM..,....RD aepoA&t. H900-
... amntoeua aft'l'paAaOl JUd1111111 ~ Mtwu l ,nope•• eqocnepeq; 

- B peaJ&Ta'l"f aecTOC)'MBa• l!WroaJ ~MM• nlMt• 
• _.....,..... UOMlxcllCJ .... BIA6opJ. WT•lcTI, JT80pl0Nftl 
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