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KPOCCHHIOBEP Y MEMOTUYECKMX MYTAHTOB TOMATA

Jlucosckas T. I1., Kysomuwiuna U. U., Kouyn JLA.
Bocmouno esponeiickuii Hayuonanvhotii ynisepcumem umenu Jlecu Yxpaunxu,
Jlyyx, Ykpauna

Abstract

Synaptic mutants of tomato asl, dsml, dsm2 revealed a reduction in the frequency
of chiasmata in meiotic cell and normal level of recombination frequency. Mutants which were
characterized by impaired chromatin condensation, showed a significant increase in the fre-
quency of crossing-over in homo-and heterozygous state. The phenomenon of incomplete reces-
sive mutant allele (or overdominance normal) allowed usage of heterozygous plants in breeding
with a view to expanding the range of combinative variability.

Key words: meiotic mutants, chiasma frequency, crossing over, tomato.

Beepenne

Ob6benuHene B OJHOM IEHOTHUIIE CTIOXKHDIX TEHHBIX KOMIIEKCOB, 06ECedMBaIONyX
BBICOKYI0  YPOXKAMHOCTD M TPUCTIOCOO/NEHHOCTh K HEGMArONMPUATHBIM  yCTIOBUAM
Cpefbl  ABMSETCA MPUOPUTETHBIM  HANpaB/IeHMEM CeleKIMM  pacTeHmit. Begyuiyio
POIb JUISL peleHUs ITOi 3aJla4M MIpPaeT NepeKoMOMHMpoBaHMe reHoB. [eHeTMueckas
PEKOMOVMHAIMSA ABNACTCA MOUIHBIM MCTOYHMKOM M3MEHUMBOCTM JKMBBIX OpTaHM3MOB.
Ona ofecrnieunBaer MX NPUCTIOCOG/EHNE K MEHAIOUMMCS YCTOBUAM CPE/Ibl, SBOMIOLIMIO 1
YIpaB/seMyIo yenoBekom cenexumio [4]. Hanbonbiuee sHauenme B 5T0M OTHOIIEHMM UTpaeT
TOMO/IOTMYHAA PEKOMOMHALMSA TE€HOB - KPOCCHHIOBEP, KOTOPBL IPOUCXOAUT B mpodase
I meitosa. Tomonormyunas peKOMOMHALMA NPUHMMAET YYacTHe BO MHOTUX KPUTUYECKUX
6ronormueckux mpoueccax, BKIOYAA INOJEPKAHUME TEHETUYECKOTO pasHOOOpasus,
pemapanyio zBynenoyeyHpx pasppisos JIHK u apyrux myraumonmbix moBpexpeHmii,
(opMupoBanue XuasM, perylspHyIo Cerperamymio roMOMOTMYHBIX XPOMOCOM M XPOMATH]L.
B nocnepuve pecatmneTvsi HAGMOAAETCA 3HAYUTE/NBHBIA IPOIPECC B TOHUMAHMM
TNPOLECCOB  MPOTEKAHMA Meli03a, KPOCCUHIOBEPa, MOCTPEIIMKATMBHON perapauum u
KOHBEpCHM IeHOB [3, 6]. XOTs OKOHYATENbHOrO OTBETA HA BOIPOC, KaKie MMEHHO TeHbI 1
B KaKOif I10C/Ie/I0BATE/IbHOCTY OTBEYAIOT 3a 9TaNbl HOPMA/IbHOIO XOa ME03a M BAXKHBIX
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TEHETUYECKNX COOBITHIL, KOTOPbIE MPOMCXOAAT BO BPEMs Melio3a — ClapyuBaHue rOMOJIOTOB,
KPOCCHHIOBEp, PErynApHOe PacxoX/ieHue XpomocoM B MeTadase I u xpomartuz B Metadase
11, ewe HeT, OjHAKO YCTAHOB/IEHA TECHAS CBA3b MEXK/ly STUMY IIPOLieccaMy. 3HAYUTENbHbIE
YCIeX) B IOHMMAHMV TEHETNYECKOro KOHTPOJIA Melio3a U KPOCCHHIOBEPa, B YaCTHOCTH,
GbUIN MOJYHeHbI TIPY UCCIENOBAHMMAYKAPUOTUYECKMX MyTAHTHBIX OPraHU3MOB, KOTOpbIE
HapyWalT HOPMa/IbHOE TeUYEHME MET03a, TAK HA3bIBAEMBIX MEHOTUYECKMX MYTAHTOB [6].
V3sy4enne MyTaiumii, BIMAIOLMX HA YACTOTY U PacTIpe/ie/ieHie KPOCCOBEPHUX 0OMEHOB
Y KYZIBTYPHBIX pacTeHmit (KyKypysa, po)Kb, TOMATbl, PUC, VISl KOTOPBIX CO3/{aHbI KOMIEKIMY
MeVOTMYECKUX MYTAHTOB), WMeEET, MOMMMO TEOPETHYECKOTO, BAKHOE MPAKTUIECKOE
3HaYeHue. 3HaHME TEHETMYECKOTO KOHTPO/IA PEKOMOMHAIMM TIPEOCTABUT HE/NOBEKY
BO3MOXHOCTb YNPaBNATh (popmoobpasyiomum nponeccom [4]. B pabore npumsenenst
Pes3ynbTaTbl OLEHKM BIMAHMA 4YETBIPEX MEHOTMYECKMX MyTalMii TOMaTa B TOMO- U
TeTEPO3UTOTHOM COCTOSHUM HA YaCTOTY KPOCCUHIOBEPA B MAPKMPOBAHHDIX 30HAX TCHOMA.

Ma’l‘ep"allbl M METOJbI

B nccnenosanue 6b1mn BK/MIOYEHDI 4ETHIPE XMEHOTUYECKMX My TaHTa TOMaTa. MyTaHT as
16b10TOOpPAH B T10/IEBBIX TIOCEBAX TOMaTa copTa San Marzano [5], iBa - dsm1 u sti - BosHMKIN
CIIOHTAHHO B TOJIEBbIX TIOCEBAX Tomara copra Inmopus [1], Myrant dsm2 61 oTo6pan B
MOTOMCTBE PacTeHMii-pereHepanToB copra Bukropuua. J/st {MTONOrMYeCKMXMCCEA0BAHMIT
GyToHDbI Ha CTajuyu Meio3aUKCMPOBaIM B CMECHITAHON: JIEASHASA YKCYCHAS KUCIOTA
B cootHowenuu 3:1, xpanwnu B 70% sTaHONE, KPACM/IM ALETOKAPMMHOM COIJIACHO
obuwenpuusToil MeTogMKM. YacTOTy XMasMCYMTA/IN HA JABNEHDIX MPETApaTax MbUILHUKOB
Ha craauu guakunesa. [lpocmarpusanu ne menee 20 MKIT (MaTepMHCKMX K/ETOK ITBUTBL{bI)
s 3-4 pacTeHuit Ha BApUAHT.

Vccnepobanne BIMAHMAMEN-TEHOB HA YACTOTY PeKOMOMHALMM MPOBOAWIN C
MCIIONIb30BAHMEM JIMHUIA, COMEpPXKAIMX MapKepHereHbiBo 2-it (wv, aw, d), 4-i1 (e, ful), 6-it
(m2, ¢) u 11 -ii (hl, a) xpomocome. Yacrory kpoccuurosepa (rf) paccunTbiBamu 110 METORY
NpU3BE/ICHUIT € MCMONb3OBaHMEM mporpammbl, cospanoit Kopomem A.B., Ilpeiirenem
VLA. Jinst reTeposuroT oleHMBanuM BeMMuMHY rf Ha OCHOBAaHMMJAHHAXPACIIEIVIEHUS 10
MapKepHbIM resam B romy/suusx F, u BC. B CBA3K € MOYTH IIOTHOIMMYK CKOMCTEPUITBHOCTDIO
VICCTIEAlyeMbIX MEOTMYECKMX MYTaHTOB, Y TOMOSUIOT IO Meii-reHaAMOLEHKYBeNdMHbIrf
NPOBOAM/IM HA OCHOBaHMM JaHHBIX BC, B KOTOpBIXpacTeHMs, FOMO3UTOTHbIE IO Meii-
-TeHaMU, UCTIONb3OBA/IN B KAY€CTBE MATEPUHCKOI GOPMBI.

Pesynbrarnl u o6cyxpenne

o uuTONOrMYecKOMy IPOAB/IEHNIO TPU UCCIEAOBAHBIX MyTauy - asl, dsm1, dsm2
AB/AITCA CUHANMTUYeCKuMy [1, 5], yMeHbIIas 9acToTy XMasM Ha MEMOLMT B JAMAKMHe3e
(puc.). Hamvenburyio pemyKimio mo 4acTote Xuas Mmposswi myrant dsm2, 6nuskue
3HAYeHUs 1oKa3any MyTanTsl dsml u asl.

MyTaums sti xapakTepusyeTcs O4eBUIHO HOPMA/IbHBIM HAYa/loM Meii03a, HO y)Ke Ha
CTapMAX AMIVIOTEHbI — JMAKMHE3a HAGMIONAIOTCA HAPYIICHUSA KOHJEHCALMU XPOMOCOM,
nx Hecnenuduueckne accoumauyuu. B anadase I noABNAOTHCA MHOTOYMCTEHHBIEMOCTDL,
(parmenTl, neperieTeH e HErOMOIOTMYHBIXXPOMOCOM. OTCY TCTBHE TMITMYHBIXGUBATIEHTOB
Ha CTajiuy, COOTBETCTBYIOUIEN [MAKNMHE3y B HOPME, He MO3BO/AET KOPEKTHO OLEHUTH
YaCTOTY XMa3M Y TOMOSUTOTHBIX ITO 9THM reHaM pactenuit. [ereposurots Sti / sti nposssm
YaCTOTY XMA3MO/IM3KYI0 K HOpMe.

Pucynok. YacTota XmasM Ha MEMOLMT y TOMO-MI€TEPO3UIOTHBIX IO Meii-
-reHaMpacTeHuii ToMara

“YacTo B KauecTBe OLEHKM TOMONOTMHYECKONM PEKOMOMHALMY WCIIONB3YIOT OLEHKY
HACTOTAX ¥ A3MU/IM KONMYECTBA PEKOMOMHAIMOHHBIX y3€/IKOB Ha XPOMOCOMY WIMMEHOLHT.
Takast omeHKa B TOMHE KOPPEKTHAS JUIA OPraHU3MOB C HOPMAIbHBIM MeH030M, He
onpasjpiBaeT CeOs y MEMOTMYECKMX MYTAaHTOB, 3HAYUTE/IBHOE KOMUYECTBO KOTOPHIX
TIPOAB/IAET TMPEXNEBPEMEHHOE Pasfieienne GUBA/IEHTOB U [IKe CECTPUHCHKUX XPOMATHL





[image: image4.jpg]Aspecte genetice si fiziologice de creare si dirijare a potenfialului productiv al plantelor de culturd 115

5 Ipoase TepBOTO Jienienna Meifo3a. Takmm 0GpasoM, OPraHMSMbI ¢ HOPMA/IGHBIM W/
JKe MPEBOCXOMAIMM HOPMY YPOBHEM ~KPOCCHHIOBEPA B IaxuTeHe npodaspr 1 meitosa
GyIyT MPOABNATL HM3KYIO YACTOTY XMa3M B [WMIVIOTEHE - [MAKMHE3E. C JpyroicTOpoHbl,
PeNICTpAL  PeKOMOMHALMOHHBIX Y3EIKOB B MAXMTECHE MOXET HE COOTBETCTBOBATH
KOTHYECTBY KPOCCOBEPHIMX OOMEHOB Y MEMOTMYECKMX MyTAHTOB C HAPYUIEHNMEM KOHTPO/IA
KOHBEPCMU TeHOB, PEKOMOMHALIMY WM PENapaliu reTepOAyIVIEKCoB JTHK. Vimenuo notomy
Vbl 0OpATI/IM BHVMAHME HA UCCHIEOBAHNME YACTOTHI KPOCCHHIOBEPA HA OCHOBE acTOTHI
KPOCCOBEPHBIX OPraH ¥ 3MOB KaK 3aBePUIAIOLIEro MPojyKTa PeKOMOMHALMOHHBIX COOBITHIL.

PesynbTaThl OLEHKM BIMSHMA MEHOTHYECKUX MYTAUMIA TOMATA B IETEPOSUTOTHOM
COCTOAHMH HA TOMO/IOTMYECKYIO PEKOMOUHALIMIO B OTAE/IbHBIX 30HAX FEHOMA, MOy CHHbIC
Ha OCHOBAHMI PAcHieIVIeHVs MapKepHUX reHoB B momynsuuy F, me mokasamm cyue-
CTBEHHOTO OTINYMS TIO YACTOTE KPOCCHHTOBEPA OT MCXOMHBIX copToB (1abn. 1). Torbko y
1€TePOSUTOTBI 11O MYTALUy as] BBLBIIIN I0CTOBEPHOE CHIDKEHME YaCTOTHL pexombuHaImu
BOJJHOI 3 YeTHIPEX MCC/IEJOBAHHBIX 30H reHoMa (cM. Tabm. 1).

Tabnmuma 1

BavAnMe MEAOTMYECKUX MYTAL{Mil TOMATA B T€TEPO3UTOTHOM COCTOSHMY HA H4ACTOTY

peKoM6MHALMM B MAPKMPOBAHHBIX 30HAX reHOMa (110 AHHbIM F,)

Tenorumn rf, % B 30Hax

e - ful hl-a aw - d WV - aw m2-c
San Marzano 35,06 + 1,83 18,38 + 1,41 12,13 +1,26 | 17,41 + 1,51 -
Asl/asl | 34,59 + 1,38 21,68 + 2,29 10,50 + 1,20 | 12,04 +1,29* -

Inopus - 18,93 +4,87 | 13,06+ 1,53 | 18,33 £ 1,83 | 26,11 £
575

Sti/ sti - 18,18 +£ 1,50 | 15,35+ 1,38 - 26,28 +
1,83

Dsml / dsm1 = 15,56 + 1,02 | 10,55 +1,28 | 14,23 + 1,49 -

Buxropuna 33,25 & 1,67 14,69 + 1,08 - - =

Dsm2 / dsm2 36,73 + 1,81 16,60 + 1,19 = = =
FZoTMauA oT KOHTpO/A AocTosepHbl ipy P <0,05

B crenyiomem aKcriepuMente OfHO BpemenHo ¢ F, 6bUIM TONYYEHBIITO ITYIAUNYA OT
aHAM3MPYIONIEro CKPEIMBaHs, B KOTOPOM pacTenys mei/mei, mei/+ u +/+ 6bUTM MaTEPUH
ckoil ¢opMoit. AHaNM3 paciierUIeHus IO MApKEPHBIMU NpUIHAKAMK B BC nossonun
OLIEHNTb YaCTOTY PEKOMOMHAIMY B MEracrnoporexese (rf ). Pe3ynbraThl CBUIETENLCTBYIOT,
4T0 TOMO-MTeTepO3MTOTHBIE 10 MyTalMaAM dsm 1 11 as] popMBI He OT/INIANNCH CYMECTBEHHO
0T MCXOZIHBIX COPTOB TIO YACTOTe Kpoccuurosepa. lereposnrora Dsm2 /dsm2 obuapyxuna
poct rf B 30me hl-a, B TO BpeMsAKaK y rOMO3MTOTB dsm2/dsm2 cymiecTBeHHbIX OT/INYMIA OT
cxopHoiipopmbl — copra Bukropuna - He nabmonanu (Tabn. 2).

[eTeposurOTHbIE MO TeHy Sti pacTeHyst OOHAPYXWIM yBemyenue rf B opnoit us
JIBYX UCCIEOBAHHBIX 30H reHOMa - 30He aw-d. MyTamus sti B rOMOSUTOTHOM COCTOSHUM
sHauMTenpHO - B 1,5 M 2,5 pasa - yBenMuMBAET 4YACTOTYy KPOCCUHrOBEpa B obenx
JMCCTIE/IOBAHHBIX 30HAX (BeIMYMHA rf i sonbl aw-d pasna 29,50 + 2,93% vy sti/sti m 11,94
+1,27% y +/+ (cxopmbrit cOpT Dnopust), Jyisi 30HBL M2-C — 37,88 + 3,00% y sti/sti n 27,17 +
1,70 % y +/+). B 9TOM 9KCIIepuMenTe, KaK U B IPUBE/ICHHBIX PaHee pesy/IbTaTax MapKepHOro
aHA/M32, MOHOTEHHbIE COOTHOMICHNS B paciiervienuy 6pum 6mmsin k 1:1 8 BC u 3:1 8 F,u
He MOTIH, C/Te[IOBATE/IBHO, ITOBUATD HA OLEHKY BeTMUMHbL rf.
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Tabnuua 2
Bnnsumne MeOTMYECKMX MyTalMif TOMATA B TOMO- M T€TEPO3UTOTHOM COCTOAHUM Ha
4aCTOTY PeKOMOMHAIMM B )KEHCKOM Meito3e (110 janibiM BC)

Tenorun rf, % B 30Hax
e - ful hl-a aw - d m2-c
Tnopus 42,77 + 4,98 8,08 + 2,74 11,94 + 1,27 27,17'41.70
Dsm / dsml 42,72 + 2,96 12,90 + 1,93 - -
dsmll dsm) - 11,38 + 2,00 - -
Sti/ sti - - 17,38 + 1,51* 29,46 + 3,55
sti / sti - - 29,50 +2,93** 37,88 + 3,00*
San Marzano 35,08 + 2,05 22,56 + 1,78 - -
As|/ as, 36,63 + 2,60 15,72 + 1.96 - -
as, /as1 31,69+ 1,32, 16,19 + 1,05 - -
Buxropuna 39,34 + 2,47 17,79 £ 1,93 - -
Dsm,/ dsmZ 37,53+£2,29 24,20 + 2,03* - -
dst/ dsml 45,53 + 4,08 21,72+ 3,38 - -

*, ¥ - oT/IMumMs OT KOHTPO/IA AOCTOBEPHBL Ipu P < 0,051 P < 0,01, COOTBETCTBEHHO

PesynbrarThl CBUIETENbCTBYIOT, 4TO MyTaryuu dsm2 u sti B reTepO3SUTOTHOM COCTOSHUU
He B/IMAIOT HA YaCTOTY KPOCCMHTOBEpa Mo OleHKe pacujervienue B F,, HecyuiecTsenHo
TOBBIIAIOT rf B MEracoporeHes 1o OJHOI U3 JIBYX MCC/IEOBAHHBIX 30H (cM. Tabn. 2). He-
06XOAMMO MO/EPKHYTh, 4TO BenuuuHa rf, paccunrannas Ha ocHoBanun mauubix F,, co-
CTOUT 13 BeMuUH rf B JKEHCKOM M MYXUKOM Meiio3e. V3 1uTepaTypHBIX JAHHAX U3BECTHO
CYLECTBOBAHME MOMIOBBIX PA3MINYMIA 1O YACTOTE PEKOMOMHALMM KAK Y KMBOTHBIX, TaK 1 Y
pacrenuit [4]. [inst koHTpost +/+ u renotunos Dsm2/dsm2 u Sti/sti nabmonanack TeHpentis
TNPEBBILEHNSA YACTOTHI PEKOMOMHALMM B )KEHCKOM Meifo3e Hajl MyCKIM, 4TO IPUBOAMT K
orcyrcrsuio addexra B F,. Xorst no yuronornyeckomy npossnenne myrayuu dsm2 u sti
6bUIM OTHECEHBI HAMM K TIOTHOCTBIO PELECCUBHBIM, IIO/TyYeHHbIE JaHHBIE TIO3BOIAIOT C/le-
J1aTh BHIBOJL 06 MX HEMOTHOI PELeCCMBHOCTY 110 BIMAHMIO HA PEKOMOMHALMOHHbIE COOBITHA.
SlBnenue HEMOMHON PENecCUBHOCTY MYTAHTHOTO amiens (MIM CBEPXJOMUHUPOBAHIS
HOPMA/IBHOT'0) NO3BO/IAETUCIIONB3OBATH I'ETEPO3UTOTHE PACTEHMS B CEMEKLIMOHHBIX CXEMAX.

MeitoTuueckne myranun TomMata asd u sti NPOABIAIOT 3HAYMTENBHOE CXOACTBO B
HapyleHnyu KonjeHcauum xpomaruna. Ilo coobmienuio I1.Moarca, MyTauT as4 rosbiuaer
4acTOTY OAMHOYHUX OOMEHOB U, Hanbo/Iee SHAYUTE/THHO, B7 Pas, ABOVHBIX - BO 2-11 XPOMOCOMe
[5]. Tlo HamMM JAHHBIM, STUMYTALMM SB/ISIOTHCS —HEAUTEMbHBIMU. 32 KOHJIEHCAILI0
XpomatuHa B npoase Meii03a OTBEYAIOT KOMILIEKChI KOHJEHCUHOB U KOT€3MHOB. B cocTas
KOTe3MHOB B MMTO3€ BXOJATb KaKMMHMMYM JiBa IIPEJCTaBUTENS KIeM3MHOB a - Sccl
(meitoTuueckmitopronor Rec8) 1 Scc3. Kneiisun Scc3 npucoeamHseTcs K LeHTpy MOJIEKy/Ibl
Sccl u TakuM 00pasOM COEJUHAETKO/IBIIO, COCTaBIeHHOeusretepopnmepos SMCI u
SMC3. Takue Ko/iblia OXBATbIBAIOT CECTPUHCKME XPOMATH/BI, y/IEP)KUBAs UX BMeECTE /0
anadaspi[2]. Mbl npeznonaraem, 4To 04eHb CXO/HbIE 1O PEHOTUNNIECKOMYTIPOSBIEHIIO B
Melio3eHea/ieNibHble My Taly ToMaTa asd u sti KoryT 6aTh MyTalis MUMEHOTUYECKUXOPT
onoroskneitsnHos a: Sccl (Rec8) u Scc3 (MeMoTUYECK Uit OPTONIOT Ha CETOJHSA HEUIBECTEH).

bonpiuas yacTb U3y4eHbIX MEHOTHYECKMUX MY Talliil BBISHIBAET IOCHYIO M/IV YACTUYHYIO
cynmpeccuio  Kpoccuurosepa. Heobxommmo ormetuts, utocpesu MyTaniit gposodusi,
M3MEHAIOLMX KOH/IEHCAII0 reTepOXpoMaTuHa, OOHAPY)KeHbl 4YeTblpe MyTauuu, B 6-12
pas yBeIMuMBAIOUIME YACTOTY KPOCCUHTOBEPA MEX/y MapKepamu, (IaHKMpyIOUmmi
MepUIIeHTPUYeCcKuii rerepoxpomarus(7].
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BoiBoOjIBI

VccnepoBannbie cMHAnNTMYecKue MyTaHTbl Tomara asl, dsml, dsm2 BbisBMIM
PEAYKILI0 YaCTOTHI XMa3M Ha MEIOLMT U yPiBeHb KPOCCHMHTOBEpPA, G/IM3KMIT K HOPMA/IbHOMY.
MyranT sti, KOTOpbIl XapaKTePU3yeTCs HApyILIEHMEM KOHIEHCAIMM XPOMATUHA, ToKasa
/I0CTOBEPHOE YBE/IMYEHIE YACTOThI KPOCCMHIOBEPA B TOMO- M IeTEPO3UTOTHOM COCTOSHUM.
flBNeHye HEMONHOM PELECCUBHOCTY MYTAHTHOTO ajieisi (MM CBEPXIOMUHUPOBaHMs
HOPM/IbHOTO) [IO3BO/ISAET UCIIO/Ib30BATD I'ETEPO3UTOTHE PACTEHMS B CEIEKIIMOHHBIX CXeMax
BIEMAX PACIIMPEHMS CIIEKTPA KOMOMHATHUBHOI N3MEHYMBOCTHU.
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VIK 581. 12; 634.25

B3AMIMOCBSI3b JIBIXATEJIbBHOV CHOCOBHOCTU Y1 ®OTOCUHTE3A
BIMCTBHAX IMEPCUKA PA3HBIX COPTOB B TEYEHVE BETETAIIUV

Manuna P, Huwxanyl, Tumosa H.
Uncmumym zenemuru, pusuonozuuu 3ausumet pacmenuic AHM, Kuwunay

Abstract

A quantitative relation ship between growth and respiration was studied on six variet-
ies of peach trees in connection with the productivity and photosynthesis. The perennial plants
were grown under controlled conditions of lyzimeters in IGFPP, ASM. There were discovered va-
rieties’ differences, dependency of respiration intensity on the growth phase, weather conditions
and on the fruit load. It was concluded that the respiration as a link played an important role in
the donor-acceptor relationships between the plant’s organs.

Key words: peach trees, photosynthesis, respiration intensity, productivity, fruit load.

Beepenne

B uenocTHOl cucTeme JOHOpHO-aKenTOpHbX oTHOmeHMit (JIAO) apixanue urpaet
BOKHYIO PO/Ib. BCS ClI0KHAA 1ieNb B3aMMOCBA3AHHbIX IIPOLIECCOB CO3/IAHMA U MPEBPALLEHNSA
npofiyKToB OTOCHHTE3A OCYLIECTB/IACTCA Yepes jpixanyue. OHO 3aHMMAET LEHTPaNTbHOE
MECTO B K/JIETOYHOM MeTabo/mu3Me MOTPeO/IAIOmMX, MPOUSBOAAIMX U TOCTAB/IAIONMX
accummnAThl  opraHos. s Gomee rmyGokoro momuMaHus QYHKLMIA UM PEryIAnuu
IbIXaHWS B Pas3M4HbIX aneMeHTax JJAO HeOOXOMMBI CUCTEMATHUECKME MCCIEeNOBAHMS
00 OHTOreHETMYECKMX 3aKOHOMEPHOCTAX M3MEHEHMS [bIXaHMS CO CMEHOI aKienTopa
B TeueHMe BereTauyy. BONBUIMHCTBO MCCIENOBAHMII OTOTO BONPOCA IPOBEACHO HA





