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AHHOTauus

MepcnekTMBHLIM  HanpaBneHMEM B CadOBOACTBE CuUMTAeTCs cenekumst $0noHu Ha
NONMUNIONZHOM YpOBHe, obecneymBatollas nornyyveHue TpunnougHblX, 6onee aganTuBHbIX K
YCIOBMSIM  COBPEMEHHOW 3KOCUCTEMbI, BbICOKOKA4YECTBEHHBLIX COPTOB, HEOOXOAMMbIX Ans
BbIpaLLUMBaHMS B MHTEHCUBHBIX cadax. [ns co3gaHus Tpunnongos Heobxoaum LMpOKW Habop
NCXOAHBIX TeTpannomaHbIx dopMm. pn ncnonb3oBaHUyM TETPANIOUAOB B KAYECTBE OMbIUTENEN
cnepyet y4nTbiBaTb 0COBEHHOCTM POPMMPOBAHMS MYXCKWX TamMeT, YTO MO3BONSET MpaBUIbHO
nogobpatb MCxogHble (HOPMbl  ANA  CKPEWWBaHWS WM HaMeTUTb HeobXoauMblii  06bEM
mbpuansaunn. B pabote n3noxeHbl pesynbTaThl MO UCCNEAOBAHWI0 MEOTUYECKOrO AeNeHns
TeTpannougHon opmbl s6noHn 34-21-39 [30-47-88 [[nbepTn x 13-6-106 (c.c. Cysoposew)]
(4x) x Kpaca Ceepanoscka (2x)]]. leneHns y 0CHOBHOW MacChl KNETOK Ha BCEX CTaausx Meiosa
npasusbHble. KonmyectBO OTKMOHEHWA Hebonbluoe. [MpOUeHT aHoManuii Ha BCeX CTaausx
nenenuns coctasun ot 11,3 0o 22,5 %. OTMeyeHbl 3aberaHuns 1 0TCTaBaHNUS XpOMOCOM, BbIOPOCHI
OTAENbHbIX XPOMOCOM B LMTOMNA3My MUKPOCMOPOLMTA, MOCTbI MEXAY aHadasHbIMK rpynnamu.
Ha ctagun TeTpag npucyTCTBYIOT Monuagbl: NeHTaabl, rekcaabl, rentagpl. Ha 3aknountensHom
CTagum Mero3a popmmupyetcs 77,7 % npaBunbHbIX TeTpag. Tetpannong 34-21-39 (4x), HecmoTps
Ha HanuuMe aHOMarnbHbIX KAPTUH AENEHNs B X04e MUKPOCTOPOreHe3a, MMeeT BbICOKMI NPOLEHT
BM3yarbHO HOPManbHOW XM3HECTMOCOOHOM MbiNbLbl, YTO NOATBEPXOAETCA CKPUHWMHIOM 4ucna
XPOMOCOM Y rMOPUAHBIX PACTEHWIA, NOMNYYEHHbIX C Y4aCTMEM 3TON (HOPMbI B KAYECTBE OMbINUTENS.
B pesynbTate ckpewmBaHus gunnougHoro copta vpnsvga ¢ Tetpannougom 34-21-39 (4x)
BbIsiBNEHO, YTo 80,0 % rmbpuaHoro NOTOMCTBa MMEKT TPONHOM Habop xpomocom (2n = 3x = 51).
CnepoBartenbHo, TeTpannonaHyto opmy a6noHn 34-21-39 (4x) LenecoobpasHo MCMONb30BaTh B
KayecTBe OMbINUTENS B CEMNEKLMOHHbBIX NporpaMmax ¢ npUMeHeHWeM Nonmnionaos.

KntoueBble cnosa: nonunnona, Luutonorus, A6moHs, MUKpOCNoporeHes, Meios, raMeTh
FEATURES OF THE REDUCTION DIVISION OF THE MALUS DOMESTICA TETRAPLOID
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Abstract

A promising trend in agronomy is considered to be apple breeding at the polyploid level, which
ensures the production of triploid high-quality varieties necessary for growing in intensive orchards
and more adaptive to the conditions of the modern ecological environment,. A wide range of initial
tetraploid forms is necessary for obtaining triploids. When using tetraploids as pollinators it is
necessary to consider the features of formation of male gametes. It allows to select correctly the
initial forms for crossing and identify the necessary amount of hybridization. Data on the study of
meiosis in microsporogenesis in the tetraploid apple form 34-21-39 [30-47-88 [Liberty x 13-6-106
(s.s. Suvorovetz)] (4x) x Krasa Sverdlovska (2x)]] are given in this paper. In most microsporocytes
the pictures of meiotic division were correct. The spectrum of violations was small. The percentage

32

http://journal-vniispk.ru/


mailto:lavrusevich@orel.vniispk.ru
info@vniispk.ru%20
mailto:lavrusevich@orel.vniispk.ru
info@vniispk.ru%20

CoBpemeHHoe capoBoacTBo — Contemporary horticulture. 2024. No1

of violations at all stages of division ranged from 11.3 % to 22.5 %. Chromosome runs and lags,
emissions of individual chromosomes into the cytoplasm of the microsporocyte and bridges
between anaphase groups were noted. Tetrad stage was characterized by the presence of polyads
(pentads, hexads and heptads). At the final stage of meiosis, 77.7 % of correct tetrads were formed.
Despite of the presence of abnormal pictures of division in microsporogenesis, the tetraploid apple
form 34-21-39 (4x) had a high percentage of visually normal viable pollen, as evidenced by the
results of the analysis of ploidy of hybrid progeny involving this form as a pollinator. In the crossing
combination Girlianda(2x) x 34-21-39(4x), 80,0 % of hybrid progeny turned out to be a triploid set
of chromosomes. It is concluded that there is a possibility of using the tetraploid apple
form 34-21-39 (4x) as a pollinator in the breeding programs using polyploids.

Key words: polyploids, cytology, apple, microsporogenesis, meiosis, gametes

BBepeHue

FA6noHs — ogHa 13 camblx pacnpoCTpPaHEHHbIX NOAOBLIX KynbTyp B Poccuu. TpunnougHble
copta (3x) 0MOHM, MOMy4YeHHble B MOCNEOHME TOAbl, YBEPEHHO 3aHUMAKT HULWY CTapbiX
OVNNOMOHBIX COPTOB, TaK Kak MMEKWT Lenbii psg  npeumyliecTs: bonee perynsipHoe
NNOLOHOLIEHWE, BbICOKYIO TOBAapHOCTb NNOAOB, NOBbILIEHHOE cogepxaHne ButamnHoB (Cenos
un ap., 2019; Cepos v ap., 2020; Cenos u ap., 2022).

OCHOBHbIM CEMEKUMOHHBIM MyTEM NOMYYEHNS TPUNIOUOOB ABMSIOTCSH CKPELUMBAHUS MEXIY
cobon Tetpannonaos (4x) n aunnongoB (2x). B kavecTBe reHeTnyeckoro pecypca 4x MoryT
“CNonb30BaThCS ANs NONyYeHUs 3X COPTOB NYTEM MEXMNIOMAHOrO ckpelmeanus (Liu et al., 2017).
Mpu aTOM rMbpuabl NONyYaloT OT TETPANNOUAHOMO POAUTENS ABA reHoMa ¥ OT AWMNNOWAHOro —
OOMH TEHOM, 4TO TNO3BONSET CENEKUMOHEPY B OMNPEOENEHHON CTENEHW YnpaBnsTb
LOOMUHUPOBAHUEM.

[ins ycnewHon paboTbl No cenekuyuy S6roHn Ha NonMNIOULHOM YPOBHE HEODXOAMM LLIMPOKMIA
Habop AOHOPOB ANNMOMAHBLIX ramMeT, 0bnaaatLLMX PSAOM CENEKLMOHHO 3HAYMMbIX MPU3HAKOB.

CocTosiHMe reHepaTUBHOI cepbl Y NCXOAHBIX POPM HEOOX0ANMO 3HATb ANS ONpeaeNeHns uX
CENeKLMOHHOMN LEeHHOCTMN, 0COBEHHO BaXHO B 3TOM OTHOLLIEHWN LUTOSIMOPUONOrMYECKOE M3yYeHme
NONMUNMONAHBIX MCXOAHbIX hOpM, Tak Kak 6Grnarogapst BbICOKOMY 4WCy XPOMOCOM, MpoLEecc
Meno3a y HWX MOXET MPOXOAWUTb C OTKMOHEHWSMU OT HOpMbl. [loaTomy OT 0cobeHHocTeln
(hOpPMMPOBaHUS FaMeT 3aBUCWUT Ka4yecTBO MOCMEAHMX, B KOHEYHOM CYeTe pe3ynbTatbl
rmbpuansaumm 1 NNoMAHOCTb TMOPMAHOTO NOTOMCTBA.

MOXHO OTMETUTb, YTO BOMPOCHI MOPCIONOrMM Meno3a npy MUKPOCMOpOreHe3e y ANNNOMAHbIX
copToB A6MOHK NCCneaoBaHbl 4OCTaToMHO NonHo (KonctantuHos, 1971; Kpbinosa, 1981; Singh
et al., 1985; IpeBuosa, 1974; Cepnpiwesa, 2012; Dar et al., 2015; Cegblwesa, opbayesa, 2016).
B 3HauuTenbHOM Mepe u3yyeHa reHepaTuBHas cdepa Wy TpUnnonaHbix copToB (PaanoHEHKO,
1972; Singh, Wafai, 1984; Singh et al., 1985; CegbiweBa, 2013). TeTpannongHbie GOpMbI B 3TOM
OTHOLIEHMN Marom3yyeHbl (Zakharova et al., 2013; Cepbiwesa u ap., 2015). O6bACHUTL 3TOT
npo6en MOXHO, MO BCEW BEPOSTHOCTH, TEM, YTO AUNNOMAHBIE COPTa SBNSAOTCA NpeobnagatoLLumm
B MMpOBOM COPTUMEHTe sOMOHM, TPUNIOUAHble TaKkKe WMET [0CTAaTOYHO  LUKMPOKOE
NMPOMbILLNEHHOE pacnpocTpaHeHne. B cBA3W ¢ 3TUM Kak Te, Tak WM ApyrMe He MOIMM He
3auHTepecoBaTb GMONOroB, Kak NMpeaMeT BCECTOPOHHErO M3yyeHus. TeTpanrnougHble copta u
(hOpMbI, MEHEE M3y4YeHbl 13-3a UX HEBLICOKOM XO3ANCTBEHHOM LieHHOCTU. HO ncnonb3oBaHue
TETPanonaHbIX (OPM B CENEKLMM KaK MPOMEXYTOYHOE 3BEHO B CO34aHWM TPUNMOMAHBIX COPTOB
s6nonn npuenekno uccnegosartenen (Cepbiwesa, Cenos, 1994; Cepnplwesa, Mopbavesa, 2007;
Cepos v ap., 2008; lopbayesa, 2011; Cenos u ap., 2015).
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B npouecce paboTbl N0 HanpaBneHno cenekumn Ha nonmnnougHom yposHe Bo BHUUCTIK
Obinn nonyyeHbl psg TetpannongHsix gopm (Cepos u ap., 2020).

B nabopatopuu uutoambpuonor BHAUCIIK Gbin n3yyeH v no HacTosiLiee BpeMS M3yvaeTcs
X04 Meno3a Npy MUKPOCTOporeHese W (hopMUpPOBAHWE MMKPOCNOP Y TETPanmiouaHbIX ¢opm
s6noHn (Cegos u gp., 2008; lopbavesa, 2011; CemoB u ap., 2015; Topbavesa, 2019).
OTMeyaeTcs, YTO MPOLEHT aHOMasrbHbIX KapTWH OeneHus MOXET BapbupoBaTb B LUMPOKUX
npegenax B 3aBUCUMOCTU OT CTagun merno3a n opmbl: 0T 1,7 % [cTagus Tetpag y popMbl
Manuposka (2-4-4-4x)] po 96,7 % [(cTapgus TeTpag y copmbl MekuHTow (4x)]. Hambonee
NpaBubHLIM XOA0M MUKPOCTOPOreHe3a XxapakTepusytoTcs qopmbl 25-37-45 (4x) n 20-9-27 (4x).
Haunbonee HapylleHHbIM — TeTpannougHas gopma copta MekuHTow (4X). [JaHHble no Bbixoay
TPUNNOWUAHbLIX PACTEHU B PasHbIX KOMOMHALMSX CKpeLBaHUs, B OCHOBHOM, COrMacytoTcs C
[aHHbIMM XapakTepa aHOManuin B Xofe MuKpocroporeHesa. Popmbl, XapakTepusyoLmecs
CPaBHWUTENbHO MPaBUIbHBIM ~ XOOOM  MWKPOCMOpOreHe3a, popmMupytoT  Gonbluyld  YacTb
HOpMarnbHbIX rameT 1 obecneunBatoT U Gonee BbICOKWA BbIXOZ TPUMMOMAHBIX PACTEHUIA Npu
ckpewwBaHum 2x x 4x. [NpuBOAATCS AaHHble, YTO TeTpannougHble (opMbl C Hambonee
npaBusibHbIM XOA0M Men03a, CpefHee YMCIo HapyLleHun y Kkotopblx coctasnset ot 10,7 go
20,0 %, npm onbINeHN UMW AUNNOWAHBIX COPTOB AAOT BbIXOL TPUMNOUAHBIX TMOPUOHBIX CEAHLEB
oT 63,3 oo 84,6 %, a TeTpannongHas ¢opma copTa MEKMHTOW C BbICOKAM KONMYECTBOM
aHoMarbHbIX KapTWH AeneHns Ha 3aBepLualolwmx ctaausx Meiosa (tenoasa-I — 72,0 %, cragus
TeTpan — 96,2 %) aaet HesbicOkuiA Bbixoa Tpunnongos 31,3 % (Cenos u ap., 2015).

N3y4eHne 0cobeHHOCTEN reHepaTUBHbIX CTPYKTYP Y TETPaniouaHbIX (OpPM AaeT BOIMOXKHOCTb
OLEHWUTb WX B KayecTBe [OHOPOB AMMIOMOHbIX raMeT [N UCMOoNb30BaHUs B Cenekuuu Ha
NONMNIOMAHOM YPOBHE, a CenekunoHepy — nogbupatb Hanbonee pauuoHanbHble KOMBUHaLMK
ckpelymBanms (Fopbayesa, KnumeHko, 2019).

Llenb paboTbl — U3yunTb npouecc 06pa3oBaHWs MUKPOCTOP B MUKPOCMOPAHTUSX MblfIbHUKOB
(MukpocnoporeHes) y TeTpannonaa 6oy 34-21-39 ans onpegeneHus kavyecTsa (opMUMpyeMbIX
rameT 1 UCMONb30BaHWS ero B CeNneKLum.

Marepuanbi u meToauku uccnefoBaHnA

Buonornyeckum 0BbEKTOM UMCCneaoBaHus chyxuna TeTpannougHas dopma 34-21-39,
nonyyeHHas B otaene cenekyuun a6noHn BHUCIK B 2007 oT ckpewmBaHus TeTpannonaa
30-47-88 (4x) n punnougHoro copTa Kpaca Ceepanoscka (2x). O6BEKTOM M3yyeHus ABnsncs
npouecc 00pa3oBaHMs MUKPOCTOP B MMKPOCMOPAHMMAX MbIfbHUKOB  (MMKPOCNOPOreHes) y
TeTpannomaa s6noHu.

[Ins u3yyeHns xoda Memo3a npu MUKPOCNOPOreHese reHepaTuBHbIE MOYKM (MKCUPOBanM B
YKCYCHOM arkorone. ®ukcaLmio noyek npoBoaunM B cagy C MOMEHTA NOSIBNEHNS CTafui 3eN1eHOro
KOHyca [0 OKOHYaHMs Meno3a B MblfbHUKAX. M3 (PUKCMPOBAHHOrO Matepuana roToBUIM
BPEMEHHbIE [AaBreHble npenapaTtbl aLeToreMaTOKCMAMHOBBEIM MeTogoM. [ns onpepeneHus
COMaTM4eCKOro Y1cna XpoMOCOM OKpacky 0OBEKTOB MPOBOAMAM CMechto 13 nakmomaa u 50 %
NPONMOHOBOW KMCMOTbI, Aenanu BpemMeHHble npenapartbl (Ceabiwesa, Conosbesa, 1999).

Buayanusaumio menosa npoBOAWMIN METOLOM CBETOBOM MUKpOckonuu Ha mukpockone Nikon
ECLIPSE npw ysenuuenmmn 10 x 1,5 x40, 10 x 1,5 x 100.

Pe3ynbTathbl U MX 06CyxaeHue

MpoaHannavpoBaB AaHHblE, XapaKTepuylollue nocnefoBaTenbHble cTaguu Meiosa y
TeTpannonaa 34-21-39 (4x), crnegyet OTMETUTb, YTO ME03 NpOTeKaeT 4OCTAaTOMHO NPaBULHO.

Ha pasHbix cTagusx [genexus npu opmMupoBaHuMM Mukpocnop oTmedeHo oT 11,3 %
(MeTadasa-l) po 22,5 % (aHadpasa-Il) Hapywweruit (Tabnuua 1). CnekTp OTKNOHEHW HeBOMbLLOK,
KOMMYECTBO OTKITIOHEHWIA COCTABUO OT OZHOMO [0 TPexX.
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Tabnuua 1 — Ctagumn Meiiosa

Bcero nayyeHo B TOM Yicne:
Craous meio3a  MUKPOCMOLMTOB HOpManbHbIX C HapyLLEeHUsIMM +m
LT, LuT. % LT, %

meTadhasa-l 100 78 78,0 22 22,0 +472
aHadasa-| 167 140 83,8 27 16,2 29
Tenogasa-| 157 133 84,7 24 15,3 +29
meTadasa-|l 169 131 77,5 38 22,5 +32
aHadbasa-ll 177 157 88,7 20 11,3 +24
Tenodasa-ll 418 363 86,8 55 13,2 1,7
TeTpagbl 658 511 77,7 147 22,3 +16

Mopdonoruyeckie TUnbl MENOTUYECKUX aHOoManuin y rbpuaa 34-21-39 xapakTepHbl, Kak 1 Ans
apyrux 4x hopm s610HKM, paHee npoaHanuanpoBaHHbix (Cenos 1 ap., 2008; Nopbayesa, KnnmeHko,
2019; Nopbavesa, 2019). Tunbl oTKNOHEHU TeTpannouga 34-21-39 npeacrasneHs! B Tabnuue 2
W Ha pucyHke 1.

Tabnuya 2 — Konnyectso 1 Mopdhonorns OTKIIOHEHUI B Meio3e

% oT 0bLero

Craaust Meio3a Hucno TMnos Tun OTKIMOHEHNS KOJ‘II/NeCIBO yucna
HapyLIEHNIA OTKIOHEHWA, LUT. .
OTKIOHEHWI

veracasa-| 9 3aberaHue 1-2 20 90,9

BbIOpOC 2 9.1

oTcTaBaHue 1-3 25 92,6

aHadasa-l 3 BbIOpOC 1 3,7

MocCT 1 3,7
Tenodasa-| 1 Mukposigpa 1-3 24 100,0
3aberaHue 1-4 22 57,9

meTacasa-Il 3 BbIOpOC 15 39,5

3aberaHue + BblIbpoc 1 2,6

otcraBanue 1-3 14 70,0

aHadasza-|| 3 BbIOpOC 4 20,0
MoCT 2 10,0

MUKposapa,

Tenodasa-Il 2 cBepxumncnerHble sapa 1-3 54 9,2

3 aapa + MUKPOSIAPbILLKO 1 1,8

neHTaga 85 57,8

TeTpagb! 3 rekcaga 59 40,2

rentaga 3 2,0

Ha cragum metadasa-l v Il npeobnagaet npexneBpeEMEHHOE OTXOXKAEHWEe XPOMOCOM K
noncam BepeTeHa [LeNeHns 1 COCTaBNseT B NEPBOM reTepOTUNNYECKOM LeNeHnn OT obLiero
yncna Hapywenuin 90,9 %, Bo BTOpoM romeoTtunmyeckom — 57,9 %. B 3HauMTenbHO MeHbLUEM
Konm4ecTBe KneTok Habntoganu BelIGPOC XPOMOCOM 3a Npefesibl axpoOMaTUHOBOMO BepeTeHa
(9,1 n 39,5%) v gBa Tvna HapyLleHuit B 0GHOM MuKpocrnopouute (pucyHok 16). Accouuaumm
XPOMOCOM Ha CTaguu MeTadhasbl pasMeLLanichb 04eHb NNOTHO B pPe3ynbTaTe 3TOro AeTarbHbli
aHanu3 NpoBecT! He yaanocs.

Ha ctaguu aHadasa-l n aHadbasa-Il uncno HapyLLeHuin No CpaBHEHUIO C NpeablayLLen cTagunen
CHuxaeTcs. B BonblwmHCTBE Cnyyaes 3aeck HabnopaeTcs 3ano3ganoe geneHne GuBaneHToB
WK XPOMOCOM B LieHTpe BepeTeHa (92,6 % — aHadasa-, 70,0 % — aHadpasa-Il ot obuiero yncna
HapyLeHWN) (PUCYHOK 1a), pexe BCTpeYanuch BbIGPOCHI XPOMOCOM UM XpOMaTWa B LMTONNA3My
3a npegerbl axpoMaTUHOBOrO BEpPETEHa, MOCTbI.
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PucyHok 1 - HapyweHusi B MUKpocnoporeHese: a — aHadbasa-l otctaBanue; 6 — metachasa-l
BbIOpOChI; B — Tenodasa-Il Tpu sapa; r — Tenodasa-ll ceepxumcneHHsle sapa; 4 — neHTaga

HaumeHbliee pasHoobpasmne TUNOB HapyLLEeHU OTMeYeHO Ha cTaguu Tenodasa-l (15,3 %) u
Tenodasa-Il (13,2 %). B 0CHOBHOM Ha 3Tux cTagusx HabmogaeTcs MUKpOsiApa 1 CBEPXUYMCTIEHHbIE
s4pa B uMTonnasMe MukpocrnopouuTa (pUCyHoK 1r). EQuHUYHBIN cnydvait oTMeYeH B Tenodase-ll,
Koraa B KrneTke 6birio Tpu siApa, no pasmepy KpynHee 00bIYHbIX 1 OAHO MUKPOSIAPBILLKO (PUCYHOK 18B).

Ha 3akniountencHon ctagum genenns 22,0 % knetok obpasyior nonuagbl. OT obuiero
Korm4ecTBa nonuag nextagpl coctasnsoT — 57,8 %, rekcagbl — 40,2 %, u3peaka BCTpevaTcs
rentagel — 2,0 % (pucyHok 14). B nonnagax popMMpyrOTCS MUKPOCTOPbI Pa3HOM BENUYMHBI,
COOTBETCTBEHHO Takue rameTbl OygyT He cbanaHCMpoBaHHble MO KOMMYECTBY XPOMOCOM.
TeTpakeHes y 34-21-39 (4x) 3akaHunBaeTCs 0bpa3oBaHMeM NpaBUmbHbIX TeTpas B 77,7 % cnyyaes.
OpHomepHas nbinbua coctasnseT 89,0 %, oons pasHokanubepHoM (MEeNKon 1 KPYMHOW) MbinbLybl
coctasuna 11,0 %.

Takum 006pa3om, HECMOTPS Ha HamnuuMe aHOManbHbIX KapTUH [JeneHus B Xode
MUKpocnoporeHesa, gopma s6moHm 34-21-39 (4x) MMeeT BLICOKMIA MPOLEHT  BU3yamnbHO
HOPManbHOW XW3HECMOCOBHOM MbinbLbl. JTO MOATBEPXAAETCS W pe3ynbTaTaMu CKPUHUHTA
NAOUGHOCTW TMOPUAHBIX PacTeHWW, MONYYeHHbIX C yyacTuem TeTpannoupa 34-21-39 (4x) B
kayecTse onbinuTens (tabnuua 3).

Tabnuya 3 — [MnougHocTb MBPUAHOro NOTOMCTBA

MaTepuHckas OtyoBckas Yncno usyyeHHbIx aunnonal, Tpunnouael,
topma thopma paCTEHWA, LUIT. wr./% wt./%
MvpnsHaa (2x) 34-21-39 (4x) 160 128/80,0 32/20,0

B kombuHauum ckpewmsanus MvpnaHga (2x) x 34-21-39 (4x) 80 % rubpugHoro notomcTaa
0OKa3anoch C TpUNIOMAHLIM HaBopOM XPOMOCOM.

BbiBoabl

YcTaHoBneHo, 4to TetpannougHas copma sbnonn 34-21-39(4x) nMeeTt HesHaunUTenbHOE
4MCNO OTKNOHEHMI Ha NOCNEAoBaTeNbHbIX 3Tanax Meinosa npu MUKpPoCnoporeHese, opmmpyeT
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Gonee 80,0 % MOMHOLEHHON MbiNblbl W PEKOMEHOYETCS ANs MPUMEHEHWS B CENeKUuMM Ha
MONMUNIONGHOM YPOBHE B Ka4eCTBE OMbIINTENSI.

KOH(*)JWIKT UHTEepPeCOoB: aBTOPbI 3aABSIAOT 06 OTCYTCTBUM KOH(*)J'IVIKTa WHTEPECOB.
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