ИНФОРМАЦИОННЫЕ ТОРСИОННЫЕ ПОЛЯ В РАСТЕНИЕВОДСТВЕ
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Bee cymee — OT TeMeHTApHBIX 4ACTHI # BTOMOB 110 MAKpOOGBEKTOB MPHPO-
781, B TOM THCIHE GHONOTHHECKNX, 0fnalaeT cobeTBeBHOMH, npucymeii TONBKO Nan-
HOMY O00BEXTY, CIMHOBOH CHCTEMOH, B0o36YRAAOMEH B OusuueckoM Bakyyme (®B)
XapaKTepACTHHECKOS TOPCHOHHOE HOJC. XapakTepuCTHICCKHE 10ns OOBEKTOB JKH-
BOH H HEKHBOH npApOE! HECYT uH{OpMAIETO O CTPYKTYPE CHEHOBBIX CHCTEM STHX
06BEKTOB, ¥ TOTOMY HX HATHBA0T MHOOPMAIHOHHEMH TOPCHOHHBIMA [OTAMH
(ATt (113

TopCHOHHOE H3TYHEHHE, FCXOJIAMICE OT TOPCHOHHOTO reHeparopa, Ipoxons
4e-pe3 oK MOJeKYJ — MATPALY KaKoro-Jkb0 BEmECTEa, MOy TPy ETCH arbopMa-
el o CTPYKTYPE CrIMHOBOM CHCTEMBI MOJICKYT 3TOH MATpPALEL. BozpelicTBHe TOP~
CHOHHOTO HATYUEHHUS, HECYWEro HadopMaIIo, BEICT K M3MCHEHHIO TPOLECCOB HX
mner\emmnocmB GACTHOCTH, Bosneﬁmne Ha HE 3aMOYEHHBIC ceMeHa BIHARET
Ha WX BCXONECTS M HA Hoc/eAyomes pasBUTHE pacrenif, CpOKH HX BEreTauyH,
HHOAOHOUICHEC HTA.

B nacrosiel pabore OMHCAHBl pesyILTaThL HCCNeNOBAHHS BIUSHAA WATI] ma
pacteHad, CBANCTENBCTBYIOMHE O neperekTHBE OBICTPOIO pasRUTHS TOPCHOHHBIX
TCXEOHCWHE B paCTB[{HCBORCTBe; npennoxeﬂ METONL O\Tr}IMHSGm apH pememm
TeXHOJIOTHIECKHX 3anad.

1. Meropuka

BosaencTBHS AAGOPMAIMOHHEMI TOPCHOHHBIMH ‘HOJISMH TIPOR3BO/HITHCE Ty~
‘TeM BCTIONB30BAHNA TOPCHOHHOTO xomnonerTa [4] TepanesTHIECKoro AMITYJIECHOTO
HADPAKPACHOTO 1a3ePHOrO HATYSaTent ¢ ZUTHEON BOJEBL 200 1M, JACTOTOA NIOBTO-
peHUS HMITYITBCOB B mauxe — 3 k'L, gaCTOTOM NaYeK — 100 Tri pH CKBAKHOCTH 1.

B kauecTse MaTPHIIBI HCTIONB30BATICH 0 JIeKAPCTBEHHOTO npenapara Wik
HHOTOTAECKH AKTHRHOTO BEMECTEA TOJIMHOW OT 0.1 o 5 MM (EATpHMED, TabneT-
¥a ACTMpHHA), HAK MeTALTHIECKAE NNACTHHKA TONIEHOK OT 0.1 (3onom) 02 MM
(mopars). 3

2. Pezymerarsl IKCTIEPUMEHRTOB

Ha puc. | NPUBEACHEL Dpe3yNBTAThL JKCTIEPBMERT, [OCTABNEHHOTO C HENBIO
.OnpeeneHAL (e THBROCTH BO3NEHCTBHS HA HE TipopocIIHe 60651 (hacony TOPCH-
OHHOTO H3MYHCHH, MOy IAPOBARHOr0 andopmaiel 0 CTpYKTYPE MOJIEKY:I acTii=
pusa GEpMsl UPSA u rramaroym C . ;

; TpH rpymms 60608 (hacenH OfHOro copTa (mo 12 wTyK B rpyne) GbLIA 3aMO-
qeHEI ONHOBPEMEHHO TPH paBHBIX YCTOBATX. Tlepen cMauHBAHNCM 606kt B HIEPBOH
rpymme (pHe. 1A) HAK2KOMY ofyueHHIo HE HONBEPraHCE; BO propol rpynne (puc.
15) 60651 B TCICHHA 10 MuHYT NOABEPramAcs ‘503 CHCTBHIO HEMOTY PO
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[image: image2.jpg]50608 He IPOH3BOAMINACK HII IPOUSBOIIHT
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Ha pHc. 2 PHBE/ICHE! Pe3yJbT2THl SKCTIEPHMEHTa , B KOTOPOM 6obsr hacomn
TIEpE] NOCAIKOH GBUIA TIOIBEPrHYTH 3-X MHHYTHOH 00paboTKe HITySeHHeM, MOy~
MPOBAHHEIM HE(OPMaIHel 0 CIHHOBOH CTPYKTYpe MOJIEKyI TeTepoayKCHHa (Jiepas
IPyITa pacTeHHi), & HaGopa BEIECTS, BIOYAIMET0 ACTHPHH UPSA n puramus C
(mpasas rpy1ma). B KOHTPONLHOH — cpensel — rpymte 60Okt dacom 0TyHCHHIO He
TIOABEPTAIHACE.

Ha pc. 2 BHICH yBEHECHHbIA (OTHOCHTEIBHO KOHTPOJIS) PasMep PacTeHHK B
TpeTEEH IPYNIiIe ¥ YMEHBIICHHEIH - B nepeoii. Bo Beex rpynnax HBETEHHE NPOILIO
OmHOBPEMEHHO (pHe. 2B), 0IHAKO CO3PEBAHHE ILIONIOB B Tpethell rpyIme Haganoch
HA HECKO/BKO CYTOK DaHBIIE, YeM B KOHTPONBHOH, A HauboIbIICE KONHYECTBO pas-
BHBIIHXCS MIOKOHECYIIHX 3aBA3¢H IEPBOTO MOKOJICHHR HabMOANOCk TAKKE B 3TOH
rpynne (6 3aBsizeif). B KOHTPOIBHOH IPyNHE ¥ B IPYIIE, 00paGoTanHo# reTepoayk-
CHHOM, Pa3sBHJTHCE 110 4 3a8s3u. OZHAKO, B TPYTIE, 06paboTanHol reTepoayKCHHOM,
10C/Ie CO3PCBAHMAS TLIOKOB BO30GHOBAIIOCK LIBETCHHAE, B TO BPEMA KAK ¥ BCEX pacTe-
wgii TpeTseit rpymis (“acaupur UPSA+BUTaMIH C”) BereTanEOHHBIH WK Gbu1
THOTHOCTEIO 3aBepmen (puc. 2B). B arore, ypoai — KOMUecTBo COOpaHHEIX 3EpeH ~
B nepBoi rpyme oKasancs GObIIe, 4eM B ABYX IDYTHX.

Pe3yJIbTATEL, TOATBEPKIAIOUIHE POIb FH(pOPMAIMORHOTO BO3ZICHCTBHS Ha He-
3AMOYEHHEIC CEMEHa BETETHPYIOMFX PACTEHHH, GEUIH NONYHEHB! B PSAE NOCIE/YI0-
IHX SKCHEPAMEHTOR C CEMEHAMH JIyKa, T0poXa # Gobamu dacosnn. Bo Beex STHX
3KCHCPHM€K/T&X naﬁmonanacb HOBRINCHHAS BCXOXECT CEMAH H YCKOpEHHOE passu-
THE MPOPOCTKOB OTHOCHTENEHO KOHTPOJIGHBIX.

K pemecTsam, aKTHBHO JCHCTBYIOUIHM HA PAIBATHE pacTexmi npx 06paboTke CEMAH TOp-
CHOHHEM HATYICHACM, HECYITAM HHGOPMAIIAIO O CHHHOBOH CTPYKTYPS MONIEKYJ, OTHOCATCA Me~
tams. B npEeomaMolt Tabmane oGoGIeHs! pe3yLTATE IKCUSPAMERTE, B KOTOPOM HATySeHHE
MPONYCKANOCH HEPE3 MATPHITE, CONEPRANTHE MONCKY.IH 30N0T2, cepefpa, CBURNIA, JOPAN U MOE-
KY:T5 ReKOTOPHIX JISKAPCTEERHBIX IENAPATOB: ACIHPHHA UPSA, nerunpmmaa, GACENTONE, HEAO-
meTamana H BETaMEHEA C. B

Tlapras i3 40 mT ceman Qacom copra “CnapseBas”, 00pa00TaHHAs OHUM
M JBYMSA W3 IEPETUCEHARIX BEIECTB, BRICAXUBANACH HA TPAIKES MEPHHOR 2 M 1[I0
10 miTyk B paay. PaccTosHue MEXITY PiiaMy - 20 cm. Pe3yaBTaTsl 3KCIEPHMEHTA
pactionosKeHs B Tab/HIe B TOH KE NOCIC/I0BATENLHOCTH, B KaKo# GHUTH BEICRKEHBI
Ha IPAIKE CEMERa, HoIBepruyTHie 0fpadorke WTTI, conepRamuMe HHGOPMALHIO O
CITH-HOBO#H CTPYKTYpE MOJIEKY/1 NEPEYHCICHHBIX BEMIECTB.

Kax pajHO #3 TabmHmsy, Bo3acicTaue UTII Ha ceMena, B 3aBHCHMOCTH OT
IPHPOJI5! BEMIECTBA MATPHIILI, IPHBOJMAT K H3MCHCHHIO (OTHOCHTENBHO KOHTPOIS)
BCEX BETHUHH, XapaKTEpH3yIOUIMX YPOXalfHOCTE HCCIEYEMOro CopTa acoms -
cpemHero konugecTsa 60608 B CTPYKe, CPCAHErO KOMMYECTBA CTPYHKOB B KycTe;
cpeMmero komaecTsa 6000B i KX CPEMHAL MACCa HA O/HH KyCT. OTKIOHEHHS ITHX
oKazaTenelt B 06¢ CTOPOHE! OTHOCHTENBHO KOHTPONBHAIX BEAHHH MOTYT AOXONHATE
1O JIECATKOB IPOEHTOB, A CYMMApHEIH pasMax oTKIOHEH!}! B 00€ CTOPOHE! OTHOCH=
TEIBHO KOB~

17




[image: image3.jpg]ToGamm ] 7oCIANSITIC RSHRIRA RPHOAM SEMLCTSN 1 PRI PRCTCROR H CT0 YRMiOCTS

T Al I A R
Hlat2feppleiaRlp| BRR
gl el FREPPID
e BB BBRBRER
!“iiﬁﬂ?wo &l 2028 e
ks ppplprppipl
T
iR RER| FRE
sifec s EpR | BRI ERP
JiiplppprpEppE| FRE
HlegrppppEp| 8RR
HishlesppeppEere
ikl hpleprprrn
ffjiiefrpplerp| FARR
LRk
i l'-'-ﬂf'*lfrl-ﬂr-.-zl—
"

TPONHBIX BEMHHHH MOTYT JOXOIHTS 10 IECATKOB NPOLEHTOR, @ CYMMapHBIH pasmax
OTKIIOHEHHH B 06€ CTOPOHBI OTHOCHTEIIEHO KOHTPOS MOKET I0XOHTS 10 100 % .
Hanpumep, Macca 60608 Ha 0UH KyCT A BO3ACHCTBAM HITyHeHus, MOJIYJTHpOBaH-
HOTO HHIOMETANHHOM, BO3POCIIA OTHOCHTEBHO KOHTPONs Ba 67 % , a npu "soaneii-
CTBHM TIEHALWIHHOM" CH3HTAch 5a 31 %.

1 2 3

Puc.3

BospelicTare Hanyuenns, conepkasmero AHGOPMANHIO O CTPYKTYPE CIHHO-
BOH CHCTEMBI MOJIEKYI 30/10T4, YBEAHIHIO KOTHYECTEO 00608 H UK Maccy (B mepe-
cuere Ba 1 Kycr) Ha 44 % u 42 % COOTBETCTBEHHO, a Y BO3ACHCTRAH HATY CHAS,
HECYMEro HEQOPMAIIHIO O CIIHHOBO# CHCTEME MOJIEKY MIOPATIs, ITH e [OKa3aTenA
OKA3ATHCH HIDKE Ha 6 % OTHOCHTEIIBHO KOHTPOIIA,

Ha pucymxax 3 - 5.npencTam/ieHE! pesy.TbTaThl IKCTICPHMERTOB, YKASHBAIONIAE
Ha IPAMYIO CBA36 HAGMIONAEMBIX PEAKIUi HA BO3ICHCTBHE TOPCHOHROTO HATyeH:s
© (YHKIHOHAPOBAHWEM T€HETHYECKOTO ANapaTa.

Ha puc. 3: A — nexo/HBI# HoceBHOM Matepnan - 6065 KpacHo# (acomn;
B — ypoxalf, nostyueRHEI# 8 pesy:TbTaTe BOIACHCTBAS HITYHCHHEM, HECYTUAM HH-

(bopManHIo 0 CIMHOBOM CTPYKType MoReKyr-actuprua UPSA, sutamuma C 1 mopa-
JUOMAHES;

B ~ 10 e Ge3 mropamomuams;
I" ~ KOHTPOIB - YposKaif, HOTyYeH B 0T 60608, He TOXBEPraBIIKXCs OOy HEHHAIO,
Obpaimaer Ha ce6s BHUMAHUE PEIKOE OTIHYHE UBETOBOH raMMb! 60608 haco-

% B rpynne b ot okpack# B Tpex ApYTHX Ipyinax: A06aBieue MOTeKy Jopais B
MaTpHIly IPHBE/IO K BOHHKHOBEHHIO B 3TOM IPyIINe (hpakuuH C TepHBIM METKAM
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[image: image4.jpg]PHCYHKOM, TIONOGHEIM PHCYHKY KDACHOTO HBETA B FPYIINaX KOHTPOISA i HCXOAHOTO
vatepuana (mo3uims 1), Ppaxiwn ¢ NATKOR KOPWYHEBOH OKDACKOH (rosuius 2) #
(pa-KIHH C YEPHbIM KDYIHEIM PHCYHKOM (mo3mus 3), TOrAa KaK B TPEX OCTANBHBIX
rpymmax 3epHa ¢ [0JOOHOK PaCHBETKOH OTCYTCTBYIOT.

Ha puc. 4 IPHBEISHE! PE3YNIETATE JKCICPHMEHTOB, NPOBOMBLIUXCH JIETOM
1998 ., B KOTOPBIX HCCITEI0BATIACH 3ABUCHMOCTS BCXOKECTH HE3AMOHEHHBIX Gobos
thacomy copra "criapikesas” i NOCIENYIOUIEE PASBUTHE pACTEHHH OT NPOAODKUTEND=
HocTH (xcnosnnya) UTII-B03ACHCTRES B BEIECTBA MATPHLIE, B Ka9ECTRE KOTOPOTo
HCIOTB30BATACH AHTHOHOTHKY NEHHIMIEH (PHC. 4A) H JICBOMUIETHH (pwc. 4B).

QGe cepy NPE/ICTABICHE! IBYMS PANAMY U3 14 rpynn HAHHA, 3ACHATHIX
na 7 u 12 cyTku nocie nocaky. B nepsoi (cnesa) rpynne - xu'ﬂr:onwoﬁ -
BO3eHCTRHE HE NPOU3BOKIOCE, B KUK/IOA IPYIIIe BEICAKCHEI MO 10 He3aMOHEHHBIX
6060B. B Clie-XyI0myX 38 KOHTPO/ILHOH rpynmax 60051 TONBEPTaTUCH BO3NEHCTBHIO
¢ Hapacratomeit ot 3-x 10 180 cexyRR IKCTIO3AITHEH.

KaK BUIHO #3 PHC. 4, Ju1% 060X CepUH XapaKTepHbM ABIACTCA JKECTKAs 3aBH~
CHMOCTE BCXOKECTH H HOCHENYIOMEro PasBHTHs IPOPOCTKOB KAk OT BewlecTsa
MATDH-ITE], TAK 1 OT JKenoauipH. TaK, /Ui IEHHINITHHEA MAKCHMY MEL BCXOWKECTH,
CKOPOCTH POGTA H CTEICHH DAa3BHTHA PACTEHH}T COOTBETCTRYIOT SKCIIO3UIHH 12 u 40
CeKyHJL, & JUIS TSBOMHUETHHA - 20 1 120 cexyna. MunnRMyMBI [UIE NCHAUIUTHHE
NPUXOIATCSH HA SKCHOZHLMH 25 1 120 CexyHI, 4 ZUIs IEBOMHICTAHA - HA 6 H 25
CEeKyHIL ¢

Takim 06pa3oM, U JAHKOFO PaCTCHFs, IPH IPOSHX PABHEIX YCIOBHAX, KX~
JI0€ BELICCTBO, B 3aBHCHMOCTH OT BPEMEHH BO3JICHCTBHSA, MOXET ABATHCA KaK
HHCAOU- OPOM, TAK U CTHMY/IATOPOM. TIpyaHHa ¥ MEXAHA3M BOIHAKHOBEHUS
JKCTPEMYMOB HE H3BECTHA, OXHKO, YHHTLIBAS, HITO BO3/IeHCTBAS TPOH3BOIMINCE HA
HesaMoueHHEIE 50-08I, MOKHO C YBEPEHHOCTBIO CKa3aTh, HTO MEXaHW3M PEaKIAH Ha
WUTII-Bo3netcTBE :
32710)KeH HA YDOBHE TeHOMa. /

Wz TOCHEenyomHX BKCHEPKMBHTOB CTAIO0 SCHO, 4TO HKCIOIUIHIH, COOTBETCTBY~

IOWKE IKCTPEMYMaM ~ MaKCHMyMaM | MHHAMYMAM, HE SBISFOTCH MOCTOSHHBIMA 18-

paMeTpaMH, CBOHCTBEHHEIMH JaHEOH KOMOUHALNY 00LEKTA BOSACHCTEHA 1
BO3/EHCT-BYIOMIEr0 (hakTopa (pacTenne-BemecTBO). Tak, B OKCHIEPHMEHTE,
[pOBEIeHEOM Oce-HBi0 1998 rona (cwm. pHc. 5), B KOTODOM B Kas€CTBE BEMIECTRA
MATPHIIBL HCTIONB30BAN-CA BCE TOT XKE NEHHIAIUH, HAGTOATACH SKCTPEMYMEI C
COBEPIIECHAO HHBIMA 3HAE-HIAMH: MAKCHMYMBI - IIDH skenoaummk 3, 9, 15, 60 1 150
CeK.; MAHHMYMBI [IPH SKCIO-3HIAN 6,20, 30, 90 n 180 cex. MOoXHO TPE/ITI0N0KHUTE,
4TO 3TO SBICHHE CBA3AHO C CE30HHEIMA H3MEHCHHAMH B CAMHX 6o6ax dacom. He
HCKTFOYEH, OHAKO; U S(PHEKT BOINSHCTBHS HEHIBECTHAIX BHemHuX (akTopos. B
060X CIYHasX 3TOT (HAKT M03BO-ISET NPEANONOKHTS, ST0 B MEXAHHIME PEAKIHH
pactesii na MTII-B031CACTBHE NPHHAMACT y9acTye No/IeBoH KOMIOHEHT IeHOMA

(43,151
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Maw 2

e qacin:mm HACAC/ICTREHHBIX IPH3HAKOB BCTPEUAIOTCA B JKCHIEPAMEHTAX Hal

3 IKCTPeMAABHBIX IPYINaX, T, o ;

y 5 TAE OHY NPOABIAIOTCH BEAHUNHO
AbHOCTBIO OKPACKH JIHMCTRHEB i aee i
I , YTPATOH DAacTeHHeM CHOCOBHOCTH K YK

; 1 A K YKOpEHeHH
Jaxe B 1 i - S
o a(gopme TPAMOU ACTPANALIAH, BHDAKCHHOM, HAPUME, NPEKPaLEHHEM pa3-
by J:]p;a;(nrgrfm;omepmeeMm. Ha puc. 6 ipusencs npumep taxoro passirus nps

X 5 u 10 cex., Gnu3KmX K 3KCTpEM: i
A MATBHOH, COOTBETCTB! i
s ; YIOILEH MUHAMYMY.
o Te‘(‘:o::;ija'"mm CHENYET, HT0 Ha CYIIECTBYIOMIEM YIKe YPOBHE nomo%‘ni)
TeXHONOTH B PACTEHHEBO/ICTEE C IpHME) Bopy ;
; : MEHEHHEM HHDOPMAUKO; T
CHOHHBIX) METOOB BO3NCHCTBHS, Ha : e g
, HANIPABNEHHKIX HA HHTEHCH(HK:

CTBA CeIbCKO; i % o Fm
e ueny:zsmcme’numx KYJIBTYP, CO3/[aHHE HOBBIX COPTOB PACTeHHii, NPOABH-
c d mx\gnbr)p B CCBEDHBIE H JACYULTHBEIE PATiONB, GOPBOE ¢ COpHAKAMH

58 3is ~BO3CHCTBAS, MO3BOASIOWMH CYIECTBEHHO YBETHUYNTE CHEM
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[image: image5.jpg]NPOAYKIH € YKE CYIeCTRYIOIIAX TIOLA/EH, MOKET OKa3aTseA 0060 JpexTis-
HBIM [IPH MCTIONB30BAHNN B TCILIMHHOM XO34HCTBE.

KiKy 3 6 912 15 20 2530 40 60. 90 ' 120 130 180
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Bo Beex TOPCHOHHBIX TEXHONOTHAX A0MKEH GBITh 3A0KEH TECT Ha Npeaoce-
8HOE OTIpeie/eHNe ONTHMATEHOH skcnosuuin npu UTTI-so3elicTBuy U3AYHERHEN, —
MCKOIAIIAM OT ARHHOTO THNA TOPCHOHHOTO HCTOYHMKA, HA ONPEACHCHHEIH 3afaH-
11l 06BEKT, C HCMOTE30BARNEN 324AHNOTO BEIIECTBA MATPALEL. DTa npou.?uypn He
Tpebyer 3aTpaT Wi AONIOrc HAGMIONEHUS 33 PASBUTHEM PACTCHHA: OCTATORHO TO4-
#0 06 IKCTPeMYMAaX IKCTIO3HLIAN MOXKHO CY/MTS 110 BCXOKECTH CEMAH U HOC/IeyIo-
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LIeMY PasBHTHIO IBYX-TPEXAHEBHEIX IPOPOCTKOR. TAKOE OPECeHH e SKCHO3MILHY
110 BPEMEHM JIO/UKHO GBITH MAKCHMANEHO HPHOIHIKEHO K MOMEHTY CeBa KYJIBTYPBL

" 3Ha9AMOCTS MPHBEACHHEIX Pe3y/LTATOR JAKTOYACTC B TOM, YTO OHM, BO-[€p-
BEIX, CBUJIETE/LCTBYIOT O 3aBHCHMOCTH HAC/EACTBERHBIX PH3HAKOB PACTEHMH OT
BO3ACHCTBHS MH(OPMAIIOHHEIX TOPCHOHHBIX NIOTeH H, CIEAOBATENHHO, NOATRED-
JKIAIOT BBICKA3aHHOE paHee B pabore [4] npexcraBnenye o6 UTII kax dakTope MyTa-
redesa. Bo-BTOpEIX, # 370 - [MIABHOE, Pe3y BTATE SKCTIEDHMEHTOB MOATBEPIKAAIOT
BhicKasannsle B pabotax [1]-[3] gucto Teopernteckue npeacTaBneHus 0 BaKHEHIIEM
CBO¥ICTBE TOPCHOHHBIX, TIOJEH - BX CNOCOGHOCTH HECTH CHOKHYIO HGOpMALLKIO.

Mexanusm sosaeiictsus UTIT Ha regom 3aKIMOHALTCs, MIO-BHANMOMY, BO

B3anmMozelicTauy UTIT ¢ ¢ MONeBHIM KOMIIOHEHTOM FeHOMA - COBCTBEHHAIM Xapak-
TEPUCTHHECKUM TOPCHORHBIM NIOJIeM CIUHOBOH CHETEMBL CTDYKTYD [eHETHYECKOro
ANNApaTa, NPE/CTABNMOWEr0 3TH CTPYKTYphI B Duzmueckom Bakyyme [4], [5]. B
ITOM CIyHac CTAHOBUTCS HOHATHOMN poib T.H. "aroucrrueckolt K", cinrosas cu-
CTEMa KOTOPOH B Ka4ECTBE KOMIIOHEHTa CuHOBOH crcremsr JJHK (1 reseTnueckoro
annapara B LICHOM), AOmKHA YHACTBOBATh B TAKOM R3AUMONEHCTEBUH,
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