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")l.J!& · IIOJIY'I6llltfl ·y6e~HJU.111VC ,naB11HX 0 -.num: TeM118paTYii' 
llli Bl!xO,ll· ~ROJIO!'I!'IecJa!X peBiaJ;I!ll: KJie'!'Oit (KCTaTR, 9TO RacaeT­
.CH II BC8X :n;Wi'mc. MOAJ1$mo\apyPili!X BOS,llel!CTmll!) H806xO.IIIIMO l!MSTI> 

. ;IJ,allllll8 H8'110 .e~'lllliM ,!IOSaM, a IIOJJY'!aTI> pl.JJ;II06HOJIOrJI'ieCKRe ,!IQC 
· soBii:e. I(pHB!ile". 8TH CJIOBa IlllmPfJJTCH Ha _lllmi'l'l .Tm.lo¢eeHa-PecoB­

cKOro, l!:BaHoBa, Koporo)li!Ha "llpmleHeHHe IIJ?HH!1l'llla IIOJia.!\llHHII B 
Jl'l..IIH06HOJIOI'Jll!" [I) . HacTOill!l88 HCCJIS,!IOMI!J!e IIOCBill!leHO 1(8TaJI1> -
HOMW pacCMoTpe~ SToro IIOJIO*eHHH. UeJiecoo6pasHocTI> TaKoro pac• 
CMOTpeHHff npo~TOBaHa H8061i1~0CTI>ID C03,lla3lli8nCff B 06rnefi Jl'l..IIH0-
6HOJ!OrHH H ~OHHOfi reHeTHK8 CH~: HSCMOTPa Ha OdlliKpHyiD 
JmTSpaTypy, H!llJJl! 3HaHWI 06 OTHOCHTSJII>HOM 3Ha'!8HHH II M8XaHII3-
MaX .l(eficTBHfl pasJm'm!lX conyTCTBYJOO{IC< od.ny'leHHID HOHI!Sl<P1JOllil!Ml! 
HSJJY'ISHWIMH qaKTOpOB BC8 Slli8 WparMSHTapHH H H80ITp81(8Jl8HH!i1. 3TO 
B 3Ha'II!!TeJ!I>HOfi Mepe o6yCJIOBJ18HO T8M, 'ITO BO MHOrHX ·pa60Tax 0 
MO~eM BJmJ!H1tH llsy'!a8MOrO qaKTOpa CYli/lT l!a OCHOBaHHH 
)lallHlJX, rro.nyqeHHJi1X IIPH O.IIHOfi ;n;ose o6.nyqeHJ!.<!. B cep1111 HS Tpex 
CTaTeM 6,y;n;eT llpoi!XJIIDCTPJ!!poBaHa HCKJ!ro'IHT8~H8R BaOHOCTI> 

iltjllrniDt 1(03a-~T ;n;JI.S! IIOlii!MaHIIX xapaKTepa 1(8fiCTBM COnyTCTBYJO­
,lliHX 06.ny'I8HHIO 1aKTOpoB i MO)J;H(fK!IIIPY!IllllDC BlilXO.l( paKH06HOJIOrJI'ieCKHX 
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peaRIJ;Mi1 KJIBTOl~. 

B '!-ID.CTOTIH18M C0061l{8IDHI ITpJD38.TI;8M BHa'ttaJle H8CR0_,1!hKO T80p8TH­

l.J:8CIDLX 11 ri1no·reT~eCI<I1X I\1)11BJ:tX .n;osa-sixQeKT, HarJIJI.TIJio . .n;eMoH-

CTPH:PYIOll\~IJX , 'ITO HCCJl8.U0BaH:W8 BJU:f.ffWAJI MO.u;Y!(}MIU1PY!Ui\llX r))9.KTOpOB 

CJ!e)JYBT ll]lOBO,UIIT1 rrpM JIOCTaTO'L'<O lilllp0KOM J11!8.ll8.30lle 1\03 o6Jryqe. 

TIOKaJ::.er·1, ~TO IIO,U06Hbie "CJIO.iKHht8 11 3.aBHCHl',iOCTH BhlXO- . 

,U8. I'l~~y-qae;-,~o~i peaKiUill OT ,Il;03hl BIIOJIHe MOryT Ha6JI.IO,n8.T:OC.ff B IWHitp8'J1-

HHX aKclle_r,:.r;,~eHTaJThHhlx cwryau;ruiX. H, HB.ROHeu, Ha rrpnMepe JmTeps.­

TypHHx ·.T(W·Hib[{ liOitailt81'.~, tiTO pesyJI:o·TaTH, TIOJ!y1l8HHbl8 Tipi'I 8,IU!HlFI­

HhlA ).t03a:·:, ~·10~7'!' llpHBOAflT:O K .JJ;83I1Hr})OpMaiJ,llli. 13o BTOpOM H B Tp8TI:>;­

CH cooOr;,;emmx rrpe.n;cTa.BHr.1 ,UCTaJI:OHIDi aHaJll!s MO.n;H(fmrofPYIOU~ero 

BJllffi.H!·:P.: rr.pe;u- H J10CTiJ6,AlilaUWDHHbrX T8IIJ10Bh!X tDOROB Ha IJ)iiT6r8H8Tn­

qccR!ie 3\:::XDeKT!i ot).:rryqemm. 

B nn:qa.Jie ';O-" ro.n;oB EJI.ay u M:oTeH6yprep BhiBe:rnt 9)DPMY-l!Y, H8. 

OCHOBalllUI ~OT0l)O}i paCC"t!HThlBa.IOTCR ltpHBH8 .U03a-3cM)8KT ,If,J1.fl peaKu;Irii I, 

oCiyCJIOB..l!IIDaeUll:!X p3.3Hl:lr1 ~CJIGr,f IIOIIa,rr,aiDf~ B 'GBC'rBHT8JihHHil Od'1eJ.,1o 

Ba f!PIC .l, m3B:Tm.~ ns [I}, '':"!"HBO.JJilTCR ce·Meih:::TBa I<Piffi1D: .uosa-srt)T,eRT 

(a) }': lq'JI1Bl-l":-: B!:!:,~l1JJ':'.:,,:._q (6), COOTBeTCTBYTOID;!{X pa3.!1I:f1m:i!T.1 3Ha'!ei-Effir.1 

'il1CJia TIOIIa,r(a.Jm;i. 1'liNlo@B8B-PeCOBCKHiii:. C COa:BT0p9.JVIH, roBOpli 0 He-

06XO.IU1J'AOCTH TIOJ!y'!6HlJ.H KpHBhlX ,IJ;03a-8~xfleRT, CC.hlJla.IOTC.fi, B 't!aCTHOC­

TH, Ha 8TOT p~CYHOK. 0HE OTMe~, 'qTO, HCGne~H .n;e~CTBHe TO~ 

KO OT,II;e.Jll>Hl:lX ,IJ;03, MOJKHO rrpiill:TU K ITl_)HMO UpDTHBOTIOJIOJKl:ll:lM 3ali.J.UO'l8-

1Ili.UiM B saBHCHMOCTII OT TOro, ITO IWJcylO CTOpOlzy OT TO~ nepece­

l!eiU1.H KpliDhiX Jl8JKaT Bhi6pa.HHH8 ,IJ;03H. 

Heo6xo;n;m.10CTH noJiytiBID'I.ff pa..J:!;i106HOJIOI'l'L't!ecrorx .nosoB:br:{ Itplrnhlx 

A.1Ihne1J n cBoeJ'i KHPire"KJieTO"t!Ha.R pa.,n:H06}fOJIOrMH"nocMTRJia crreUPia.nh­

nyro rJia:sy (2).(P11Ic.2 H 3 B3SITJ:l 113 3TOl1 RHJ'LI'Rj.IlapH lq)lffil:iX Ha pHC.2 

llJJ.mocTpRpyiOT a@?eKTH P8.Jil!8.UHR B 'll<CTOM BRAe - ll]laBaJI KPllffi>I, " 
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IIPM IIpiD1!9H9IHm MO.t01<.fJtmJIPYKlli\BrO B03,D;Bti:CTBIDJ: - JieBM KpHBaJI. B 
Ka.'K,IJ;OU CJiy'Iae HaJllrtrn:e MO.IO:Ic.'DHtmpyKll.{ero ([l9.RT0pa YM9H:Ol!laeT ,U03Y, 
Heodxo,n;m.W!O ,llJLH ,IJ;OCTHiK9HIDI ,n;aHHOro 30)]91tTa, ~)J;BOB. XOTP.: MO.IJli­

Qli!W!PYlll11'!li areHT ,n:el!cTByeT BO BC8X CJJy'!WrX O,llH!Iai<OBO, OTHO!lle­
HMH ~~»~RTOB rrpH ,naHHoM KOHKpeTHoil ,n;ose D ~ nap K~ABHX a,O, 
B,r pa:e:rrn:, COOTB9TCTB9HHO, 2; 1,3; 4; J>. 

)laJ!ee Mbiiep cpaBH!maeT a~KTl!BHocn .ItBYX tc~o.nwi)I!III<PYIO!llliiX 
areHTOB = IIPOI!e,n:yp, YBeJIH'lJ!BalO!llliiX crrocodHOCTb KJ!eTOK R perra­
pawm - p!!c.3. Kp!!BM A - rl!ITOTeTl!'lecRM Rpl!BM ,n:osa-syxDei<T, 
E II B - rvlOJJ:Jrt:fMIJ;H:poBalllllle KPHB&e. O't!eBH.n;HO, HH o.n;mr :as MO.IJli­

@iu;H:PYIOOtiDC areHTOB H9JI:b3.fi OITI~CaT:c Ra.R "dOJiee 8w.f>9KTHBmr:ti". J.1x 
OTROCl!T8JibHaR ~RTKBHOCTh dy,U8T Olll!CaBaThGa IIO-pa8HOMY B Sa­
BMCRMOCTH OT TOrO, di::lJia J.W: BHCipa.Fll!M 9.IJ;mm"Cmaf.r: ,D;03a M9H:cill9, 

paBHa liJill doJ!buie D • 
PaccMoTpl!M HeCROJ!bKO RoHRpeTII!iX IIPI!MepoB , BSHTIIX as pa,n:!!o. 

6HQnOrKqeCKHX OITRTOB C ·ceMeHaMH. 

!fa p!!C .4 II0Ra3aHa 3aBI!Cl!MOCTb BHCOTii pacTeHl!l! (a) II IIP0i18H· 
Ta spaJIIIX pacTen!!l! (d) OT ,n:osH li- JJy'!ell IIPll odJJy'!eHl!l! ceMHR 
H'!Mellff c pa3Jill'll!bllll co,n:epJKal!lleM BO,llH [3] . · Jipe!fcTa)lJ]eHHM RapTl!­
Ha B !C0MM8HTaPMX He Hyli\l(a8TCH! paCCMaTpl!BM BIIXO,U peai<i1!!l! 
· wm e.n;mrntrubix ;n;os, wmHo dHJio dH c.neJia.T:o rrpar\THtiecroi JIIOd!:le :r..ruc­
JmMHe 3aKJI!O':I9HIDI 0 3a.BJ:!CID\,10CTH pa,n;MOtzy"BCTBHT9JlbHOCTH C9MIDi OT 
IDe BJI.aJKHOCTH. 0TM9THM, O,IUiaKO, 't!TO IIpH ITOCTaHOBKe 8THX OIIbJTOB 
6I::lJIH .n;onymeHb! ;n:aa MeTO.JJ;H't!ecKKX rrpoc't!eTa: c ue~ThFJ Bucynrn::sairn:JI 
CeHeF.a HOpMaJI:&H0}1 MWKHOCT;-I BH.IJ:8[)Jr.J'ffi3..JIHCJ:. I!p!1 TCMITepa-
Type O'r 40 ,1(0 70°C B T8'18Hl!8 O,n:HOli He,n:eJ!ll; BO-BTOphlX ,CeMeHa 
SaMa'!l!BaJ!l!Cb a npopamHBaJIHCb qepes 24 qaca rroc~e ROHqa od.JJy'le­
I!I!J1. TaKl!M OOpa30M, B CX8MY OIIHTa dHJm BB8,U8Hil ,UBa ITOdO'IHb!X qaR,_ 
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Topa - BacoRBR TeMTI8P''YP' RaR rrpe~~oHHoe B03A8~CTBHe n 

xpaHemoe KaK noc~~oaaoe BOSA~CTBne,- cnoco6HHX cymecT­

BeHHo H3M8HJITb Bm<:OA H3Y'!a8MO~ pearonm (cM.,Haiipi'!Mep, [4] ). 

Bonpoc o 3aBHCHMOcTII pMJ~O-qyBCTBHTSJ!l>Hocrn ceMftl! JPJMellll OT I!X 

:BJia!ll!OCTII OCTaJlC!l, TaKIIM o6paSOM, OTKPJiTaM. flo T8M He M8!188 

no.ny'!eHH peaJ!l>HHe ,llllllHHe, c JtoTOPb!Ml! CJie.nyeT C'li!TaTMH. BeAb 

np11 ll8..llll'llll' COOTB8TCTBYIOil\8rO KOH~pOR!l - ;n:OB8A8HH8 ceMHH AO 

JlYli<!IOJ! B.Jl'allll!OCTH B "cyxo~" aTMOciPepe I! HaMa'li!BaHH8 C8MHH cpa3y 

nocne o6.ny'leHHH - nonyqeaHHe !lpi!Bae AOsa-~KT ;n:anH 6a 6ora­

'Yil HB<[)opMal111!0 0 B3allMOBJlR!lHllll BJ/8.!ia!OCTII, T8MI18pazypa !! XpaHe­

HH!l B MOAKqMKa~ OHO:n:OrH'l8CKI!X ~KTOB IIOHII3!!pyroll\8l! ~· 

JlB:n:Jl8T • COOOJI IIp8!1paCJlYI<l 

IIJ!J!JlCTP'HH"' rro:n:olltemm o aeo6xo)\I!MoCTI! no.ny'!SHIIH pa)l)<o61!o:n:or~~­

qecxi!X Kpi!Bm<: A03a-s~eKT. 

Mli 113Y'ISJIH BJII!J!Hl'Ie KHc:n:opo)l)< IIPII IIOCTPMI!all;IIOHHOM naMa'li!­

BaiOO'I ceM!IH ropoxa Ha BHXOA xpoMOCOMHilX a6epparml! [5] • ,IT.Jm 

IIOCTpOSHHff KPJIBHX A03a-9~8KT IIO Ka)l(AO~ A038 Opa:n:aCb rroc:n:e;n:HRH 

BpeMeHHSH To'!Ka qMKca~ rrepBoro MI!Tosa •. Ha pnc.5 rroKasaHa sa­

BliCHMOCTb OT ;n:osa o6.nyqeHI!Jl ceMI'tl! ITPOI16HTa IIOBPSli\1\SHHLix aHa<l>a3. 

1\:pHBble K H A IIOJiy"tiBHhi rrpH IIOCTpa,ti;Hai(HOHHOM 3m.rE."tlliBa.HIIIM CSJl/IRH 

B TB'tiBIDf€ 4 'tffi.COB B BO,Ue, HaCT::lli\8HHOf1 KHCJIOpO,II;OM, YI B BO,n;e, Ha­

Cl-UU8HHO:i1 a30TOM. Ha p:Iow.6a IIpYIB8.IJ;€Hbl ITOJiytiBHHbi€ B TOM JK8 O!Ul­

T8 Kpi!Bae ;n:osa-9~8KT WJI! 'li!CJia c[JparM8HTOB Ha o;n:ey K:n:8TKY. l1c­

IIOJib30EaHH8 B OllblT8 O~O:i1 H3 M~ ,UOS rrpHB€~0 6H K YTBe~e­

HHIC, 'l;{TO 3aMa'Um~H8 B RHCJiopo.n;e rrpe,:n;OxpaiDIST C8M8H8. OT 'tlaCTl:I 

IIOpameHKH, Ha6~eroCH rrpH saMa~HHH B OTCYTCTBH€ KHCJIO­

p~. l!crrOJI1>30BaHH8 O)l)<Oli 1!3 OOJWIJID: ;n:os np!!BMO 6a K npOTIIBO­

ITOJIO~OMY YTB~eHHD. H HaKOHBU, KCII0~30BaHR8 cpe~e~ ,U03H 1 
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OROJIO 20 RP, !!plll3eJIO 6R R yTBepl!OJ;eHWO, '!TO TeCT-Ma·rep;ra.n He 
zy'BCTBJO:TeJieH R YCJIOBIDiM IIOCT:Paw.al(I{OHHOro 3aMa'li!BaHIDl:, Bee TpH 
pe3yJI»TaTa MOJKHO Hal!TH B JIHTSpaTYpe, 'HO OHH IIOJiy'leHI<, KaR rrpa­
BHJ!O, B OIU:lTa.x, B KOTOPHX HCUOJrb30BaJmC:O JIHJ.J.lD 9,I~Umtmcre ~03H 
o6~e~. KoHe'!Bo, rrpencTaBneHJIYro snecb RapTUHy He cne~eT 
pacrrpOCTpaW!Tb Ha JIPYI'He SRCIIepmneHTam,HI<e CHTyall.ml. Ho !IOJ!06-
HI:i8 HCCJI~.D;OBaHl'Ut ~RY!' OCJ:IO.BaHlte ?tmTaTb, 'qTQ peSyJJl:,TaTH, UOJ!y­
'!eHHI<e JIJIH eJIH~ noa, TeM 6onee He cne~eT pacrrpocTpaHRTb 
Ha mgpo~ JIRSIIa30H J103 - TaKHe peayJibTaTI< J!Hillb YBeJIH'!KBaiDT M0-
3a!!'!BOCT:& HalilRX :mruml! i He CIIOC06CTBYH paCiql!lTWO 06111el! RaPTHmi1• 

B KOH!Ie 50-x ,. Ha'!alle 60-x ronoB noHBHJ!acb cepHH J)!l60T, )iay-
·qasmKX cnoco6HOCTb J)!lCTRTeJ!bHI<X !(JieToR BOCCTaHaBrrHBaTbCH OT 
~ToreHeTH'!ecRax noCJiencTBHn o6Jiy'!eHHH [6) • B<Jio noRaaaHo,'!To 

. 3 11HTOreH8TI!'I8CKHX O!II<Tax KpJrTepneM BOCCTaHOBJI8HHH JIY'!8BI<X IIOB­
peJKJieHJtii KpOMOCOM. CJ!Yli<HT H!Ut1!0H KpKB!lX BpeM>t-~RT, !Jpn STOM 
JRa3aJI0Cb, 'ITO BOCCTaHOBJieHHe 11HTOreHeTH'!eCRHX !IOB~eHHI! y 
ropoxa rrpOKCXO,l\li.T npn o6ny'!emm ceMHH B noaax no aJ RP. B<Jio 
[CHO, T8.lCJIM o6pa30M, 'ITO B KCCJleJ!OBaHKiiX, IIO,llOOl!HX .BallleMy, Ha­
PHJIY C YCTaHOBJISHHeM X]lJ!l>IIX JI03a~RT, . ClleJIOBaJIO yqHTJmaTb 
!WI OJIHOJI II3 OTHOCHTeJlbHO CJla6wi: J103 KPJ!Bil8 Bpam-~RT, 

Ha pnc.66 !IpeJICT2JJJleHil KpHBile Bpem-sqweRT,ITOJ!Y'!el!lllle J1J1H 
~03ll IO RP . JI!1>i <m:CJia. !Ppai'MeHTOB Ha !(JI8Tey. }JJlH IIOJiy'leHRH KPH­
BI<X Bp8Mf!~RT IICCJ18JIO:BwmCb liHTb paBHOOTCTOHII1HX rrpyr OT JIPS­
ra BpaMeHEilX T0'!8K @HKC1ll1HH, OXBaTRBa~ OCHOBHOe ITJiaTO JiepBO­
ro IIOCTpa~OHHOrO·MHT03a,Kax BHJIHO H3 pnc.66,B HBmHX OnHTax 
B Ha'<ane nepaoro neneHIDJ: ro.CJiopon noB~<rnaeT BI<Xon xpoMocoMHI<x 
pa3JIOJ\.10B~ dJ!lDKe K cepe,1UIH8 He BJIID!ST Ha H~ro,a B ROHUS cffimaeT 
'!HCJ!O Ha6Jili)JiaeMilX pa3P!<BOB. CyTb. y6RBaHHH CO BpaM9H6M '!HCJ!a xpo-
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MoeoMHNX a6epp~ aaKniDqaeTCR B eAe~oneM: ~eM 6oxowe rrepao~ 

npeMeHR Me~ o6AY~eHReM R wRKca~ea MaTepRaAa, TeM 6oxowe ne­

poHTHOeTJ> perrapa!lllll ITOT8HI(MJ!l>lillX nORJ?8ll\lle~. 1JSM 6Ml>W9 HaR­

AOH RPRBOi ·BpeMH-aWWeRT,T8M 60Al'>me enopOeTl> perraparom.:lJmMmla­

~ AY'<eBwc nonp8ll\119mdl: B pesyxomTe WR3RKO-:JCiiMR'<eCRIDC npo!jee­

eon ~OnOpaKeHRH OTpaKaeTCR Ha Ha~HOM B!UO~e a6ep~, a He 

Ha HaRAOH8 RpRBax, TaRRM o6pa30M, MH Ha6A~ B nPe~eAaX O~HO~ 

ro ODHTa RaK yeRAeHRe rropameHRH no~ BARSIHReM KOCAOpO~a - Ha 

eT~ wasRRO-XRMR'!eeKRX nporreeeon ~oaopamenRH; TaR R oCAa6Ae­

HRe nopameHRH - Ha eT~R peaapa~R ITOTeHI(MJ!l>!illX noBp8ll\llemdl:. 

Yllte roBOpaAOCl> 0 TOM, ~0 B ART8paTYpe JIM8l!Yl'CR npoTRBOpe­

~e ynaBaHRa Ha ~KTHBHOeTJ> KRCAOpO~a B OTHOlli8HRR xpOMOeOM• 

l!RX a6eppa~ npa ero npRMeHeiii!H noMe o6Ayqel!RII H '<TO aTo o6y­

CJIOBJieHo q8,CTH'!HO T6M, 'ITO SaBHCHMOC'Th aqxi>eKTa OT ,I1;03H H3Y'tJ8-

AaeJ> =eRo ne BO Beex eJIY'IMX. PRe. 66 narM~o ~eMoHeTpJ!PYeT, 

'!TO npoTRBope'!RBOeTl> ART9paTYPHHX ~HlillX B 3Ha'<RT8ADHOH Mepe 

MOllt8T 6b!Tl> 06yCXOM8Ha R TeM, '!TO nc·qTH BO BC9X pa60Tax l!e 

eHJ!Ma!OTeH KPHBHe BpeMH-3~RT, a HeMe~eTCR JJJ/f1JJ], 0~ TO'Jl<a 

WRRe~, ROTOpaH B paanwc ODHTax, rrpR paal!blx ~osax H y pas-

. HHX o6~eRTOB MollteT nPRfiTReJ> na eonepmeHHo paaA~e BpeMeHHRe 

TO'<KR na npOTHllteRHR nepnoro noe~~oHHoro MRTosa. l!a exa­

saiDioro HCHO CJie;ayeT He06XO,niDIJOCT:& II]?IDJ!6H8Hrul BO BC8X 11KRCJ10-

po~" OTINTax 8~0~ TO~on M6TO~, B~aiDme~ IT0
~'!8HR8 

RJ?HBHX ~oaa-~eRT I! BpeMH-3WW9RT. 

lJa pRe. 7 npHBe~ena 3aBI!eJIMOeTb BbleOTbl IIpopoeTROB OT BpeMel!l! 

IIOeT~OHHOrO xpaHeHRH eeMHH ITID9l!l!l!bl BJial!tHOeTH 5 :I! 24% B 

ycAOBHHX HH3ROa H BhleOKOH OTHOeHT9X&HOH BJial!tHOeTI! aTMOoWepb1[7]; 
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3aBHCHMOCT~ ~ rrpopOCTKOB OT ~03~ OITHCYBaSTCR 06RqHO CKrMO­

II,IIHOl! KPHBOJ! BIIJIOT~ ~0 )IOShl, rrpH ROTOpoJ! )1JIWia COCTIU!Jli!ST I0-2oj 
OTHOCHTeJJJ;HO ROHTpGJlff, !';1(6 Hli'il!HaeTCR He SaBHCJIJqee OT ~OS~ IIJia~ 

TO. B 3aBHC11MOl! OT ~0311 o6J:racTH poeT o6yCJIOBJ!eH ~eJieHHeM RJie­

TOK H y~eHHeM HX; B Od~CTH llroaTO - ~KO y~eHHeM (8] . 
OmiT rrpOBO)IIIJICR rrpll ~ose 20 Rl'. CyXI!e CeMeHa, 3aMO'!eHH!I6 HeMe)( .. 

JieHHO IIOCJ!e odJiyqeHHR, rrpopOCJIII BcerO Ha I2% OTHOCHTe~HO ROH­

TpOJIR, 'ITO C~eTeJiiCTBYST 0 TOM, 'ITO )IOSa 6~ Bll6paHa B 06-
J!aCTH llroaTO. O'!eBII,IIHO, 'ITO B TaRO!! CHTyat\IIH H6B03MOllti!O 6IIJIO 

rrpoCJie)IHTI> B03MOlKI!06 yCMeHHe IIO]>aJK6HHR B rrp0116CCe !IOCTpa)(Ha• 

IlHOHHOrO xpa!leHHR. EesyCJIOBHO, Hey~ '!Hill! B!160p ~0311 rrpe~orrpe~· 
JIM II0.11Y'<elll!y10 KapTHHy; BilBo~ aBTopa o TOM, '<TO cyxne ceMeHa 

He 'iYHCTBI!TeJII>Hhl K IIOCTpa)(HallHOHHOMY x:paHellliBl KaR B cyxol!, TaR 

H BO BJial!Q!Ol! aTMocijiepe, H~SR .C'<I!TaTh SKCIIepi!MeHT~HO Odoc­

HOBaHHHM. Borrpoc 0 BOSMomHOM ~~~ !IOCTpa)IH~OHHOrO IISMeHe-. 
HIIR BJialltHOCTH Ha 6HOJ!Orll'i6CROe IIOCJ!e~eliCTBHe B CeMeHax 611Jl 61i 
pemeH TO~KO liJ>il HCCJleJ!OBaHI!l'J SaBI!CIIMOCTH BHXO~a I!Sy'iaeMOJi peaR­

IlHI! OT ~OSH B )(HaiiaSOH.e 0-20 Rl'. 

B MHoro~cneHHHX pa6oTax noxa3aHO, ~To RaR aaqanbHOe;TaR 
H 'IIOC~OHHOe IIO]l!l.!teHHe HaXO)IHTCR B OdpeTHOll SaBIICIIMOCTH 

OT :eJr.amOCTit C9Mlm B MOM9HT 06J.ty'IeHHR. · (CM.Harrpi!Mep,- [9] ) . 
B lllllpoKO IlHTRPYeMOll padOTe [ IO) yTBeJllll!(aeTM, o~o, '<1'0 Ha­

~ pa)IHO'<YHCTBIITeJII>HOCTI> OT BJialltHOCTH He saB!!cHT. ITOIIHTa­

eMCR .IIOHIIT:&, '<9M BIISBaHa TaRa!! rrpoTHBope'<HBOOTI> JIIIT6paTypHHX 

~. 

EcJm B cym ceMeHaX Ha6JI!o.JiaeTM ycMeHHe IIO]>aJKeHHR B rroc­

TpA)(HallHOBimA rrep110~, TO Ha OOHOBBIIHII CaMHX OdlltllX OOOd]>aJReHIIll 

MO>tliO Wlll,!laTh, 'ITO y><e · B ITp0Il6COe o6J.ty'IeHHR 6y~aT HMeT:& MP~TO. 



paSBMTKe rrepaKOHoro rro~eHKa.CrrappMaH H 8pen6eprn rroKasann, 

'ITO ~OqyBCTBKTen»HOCTb CeMHH aqM9HH B ~a30H9 &namHOCT9~ 

4-12% ne·aaBHCHT OT co~ep~H Bam-, ec~ o~eHHe ocymecT­

BJJH9TCH '' rrpncyTCTBKK norJIOTHTeJIH ~oB NO [II). 1!3 rrpe~­

CTaBJI9HHHX 11M11 .l(B.lllii<X CJ!e~eT·, 'ITO 06paTHaH 3aBKCIIMOCTb ~0-

l!YBCTBHTBJI:&HOCTlt CBMaH OT B.1.!BJKHOCTH 06yCJlOBJieHa:, IIO-BH.!I;m\10My', 

paa,mrqHo:M, B 3aBHCKMOCTI:I OT KOJm't!BCTBa BOAH, CKOpOCT:OIO pa3BH­

Tiffi rr~eHID! B li]lOuecce o6JJY'!9Hiffi. KapTRC M II]l. [ro) o6Hapy­

lKHJJH, liTO IIO:paJKBJUie, BH3Ba.HHOB 06J!Yl!BHH9M CBM.IIH H'tDvTBJUi B .IJ;039 

30 KP, HB 3aBHCHT OT BnamHOCTH, BCXR CBMBHa 8aMa~Tb Cpa3y 

ITOCJ!e 06JJY'I8Hiffi - pHc.6a, a pa3HHrra B pa)IH06KOJ!OrH'I8CKOM a<j>­

\JleKT8 ITPQHBJIH9TCH JIHIIIb II]lll ITOCTpa)IHauHOHHOM Xpa39HHM 3a CJI9T 

60Jiee CJ!JibHOro ITOCJIS,l\SliCTBHR B CYJG!X C9M8HaX - pl!c.86.. Olll! 

I!pliiiiiJIIII K aaRJimemm, tiTO y,rr;aJIOCI. HCRJI'!I)'tillT:b :p!l3BHTH9 IIBJ?BJII'tfriOro 

rropruKBiffi.ff B rrpouecce o6Jiy't!Blfii[H 11 Ha6Jiro,n;aT:b "Ha't!8JllloHyi011 pa.,n;Ho­

qyBCTBl!TeJ!bHocTb B 'IHCTOM Bl!,l\8. Ba.Ho paao6paTbCR, KaKJ!M o6-

pa30M 3TO 6hiJIO ,ll;OCTID"'H:yTO, H60 BCJm B TIJ?HHI.J;IDIB MOJKHO HCRJliOt!HT:b 

aaTeMHRromee ~e pasBHBa~eroca rroP'*eHiffi B rrpouecce o6JJY­

'IeHHR, TO STY B03MOXHOCTb ReJiaTeJibHO 6HJIO 6H yJIHTHBaTb B IJB)IH0-

6HOJ!OrH'!9CKl!X 3KCIT9PJ!MSHTax. 

MeTo,l\l!'leCKl!Ml! oco6eHHOCTJ'!Ml! pa60TH [ IO) .HBJJHIOTCR: (I) BH­

COKaR MOmHOCTb o6Jiy'!SHiffi - 672 KP/q R (2) HaMaJIHBaHHe ce~H B 

YCJIOB!!RX aHOKCKl!. Molltllo ~ IIMl! o6'bRCHKTb ITOJJY'ISHHHli pesyJ!bTaT? 

06paTl!MCH K pa60T9 HaTajla.ll)Kal!a ll Mapl!'!a, ,l\9TaJ!bHO HCCJIS,l\OBaBillllll 

li]lll TSX RS YCJIOB!!RX HaMaJIIIl38.Hl!JI ~HilS MOmHOCTH ~09hl Ha pa-· 

)l,HOqyBCTlli!TeJibHOCTb CSMHH [ 12J • OHII ITOKa3aJ!l!, 'ITO HaJiaJ!bHOS 

IIOpaJKBHHB BJIB.mliiX CBMSlH MBHI:dlle, 't!BM CyxnX:, rrplft!BM WBCTBR.TBJI:b­

HOCT:b rrepBHX HB 3a.BHCeJia OT MOIIJ,HOCTH, a ~CTBHT6JII,HOCT~ __ cy:xnx 

IO 



CSMHH na,naJia C _yBe;m-qeHHeM MOIIU:IOCTH. llOKa3aJIO, B 'la.CTHOCTli, 

qTo npn o6Jr;y'!e!OO! peMfll! R'!M9M B .I(03e IO KP npll MOlliHOCTH 

710 KP /'I . cyx11e · (4%) ceMena IIOpa!l<aroTCJ'l · Cl!JI:&Hee, '!eM BJJ8J<Illl9 

(16%). TaJ(IIM o6pa30M, nesaBncl!Mocn Ha'JaJI:bHoll pa,!(llO'lJ'BCTB~<­

TenbHOcTH CeMSH OT ~OCTU He ITO~TBep~Cb , H , cne~oBa­
Te&HO, ID1 Bl::lCOKO:M MOIIUIOCT:CIO, 1m- yCJIOBllilMl'I HaJVJa<mBa.HHH 06'.&-R­

CH!!Tb pe3yJl:&T8.T pa60T!I [IO] H9B03MOJKI!O. Pa3o6pa.T:&C!I B C03)(8.B­

JIJ9.i!CJ'l CI!TY8.IJ;I!II 1103BOJ!i!IOT )(aHH!Ie, Ilp9)(CTaBJJ9HHI19 l\a..rr,r(eKOTTOM 

ll )(p [13) . OHII H8.MIO,l\a.Jll! (npl! T9X )1(9 YCJIOBIDJX HaM8.'11iBaHII!I) 

00mmyiO. pa,IU{O"tJYBCTBHT8JThHOCTb cyx:ru:: cei\11f!H, HO rrpH 9TOJI.1 ycTa­

HOBI1..JIH, "qTQ RpHBHe .U03a-3®eRT lJ)1H. cyXIDr C€MflH 11 JJ,Jiii. BJiaJKHbiX 

(pHc.9). 

B '!aCTnocTn, npn )(03e 30 KP pa3HI!Qa B ypoBHe nopa)!(eHII!I ceMHH 

IlpaKTii'!9CKl! CXO)(IIT Ha H9T. OTCIO,l\8. CJI9.I(Y9T, 'ITO B pa60T9 [ 10] 
pa3Bl!TI!e nepBI'l'!Horo nopa)!(eHII!I ll rrpouecce o6Jiy'!eHII!I 11e 6b!Jio 
HC~8HO Ha .n:e~e, a BITe~T~eHHe, dy.UTO 6&~ ITORa3aHa H€3aBZ­

CHMOCTb Ha-qam,HO:ti: 1J.YBTCBHT6Jlbl:IOCTH ceM.sm OT B.1IBJKHOCTH, .F.D3HJIOC:CI 

pe3yJl:&Ta.ToM aey.I(a'!Horo nuoopa )(03H o6Jr;y'!9HII!I. TrumM o6pasoM, 

H9 OC069HHOCTH 3KCIIepi!M9HTaJI:&HOPO IIO)(XO.I(a, a Jll!JIJJ, EH~Op .1(03!1 

orrpe)(e~ '!acTH!Iii pe3yJ!bTaT, npe.I(cTaBJJeHH!Ifi B pa6oTe [ro] . 
HaM ~eTCR , "qTO ~HB8.U€HH&X rrpHMepoB BIIO~e .UOCTaTo-qHO, 

'IT06ll Ilp0)(9MOHCTpHpOBaT:& HC~T9JibHO Ba)!(H09 SH8.'19HII9 !tpl!B!IX 

)(03a-s<P;!ieRT B pa,!(llo6noJiol'l!'!ecRHX nccJie)(OBaHMX. B rrpouecce o~­

cy)!()(eHII!I JIJ!TepaTypH!IX .I(aHH!IX ocoi5oe BHl!MaHl!e· o6pantaJIOC:& Ha He­

ROTopue IIOJ!Ollt9HII!I (!IpaBI!Jibll!Iii EHOOp ROHTpoJiel!, Y'I9T B03MQ)!(HOPO 

BJJII!IHII!I II060'!H!IX iflaxTOpoB, H900XO,!Il!MOCTb IIOJJY'!BHII!I B Ollp9)(M911~ 

H!IX 3RCIIepl!M9HTaJ!bH!IX Cl!T'J8.IIl!ffX !tpi!B!IX BpeMff-3<P;!i9RT) , T8.!()!(9 

HM8I004KX rrepBOCT6II9HHOe 3Ha'q9Jm~ IlpH HCCJie,I(OBa.HIDi MO.In{qlli:$pyiO-

II 



1!18rO BJII!flHIIJI COrryTCTB)'RJill!X 06Jry'!8HIIJO @a!<TOpoB !Ia pa,n;l!061l:OJlOrll:­

qecRil:e peaRU3Jt KneTOK. 
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UO)QTIICY! K PHCYHI\Aii 

hie; l Ce~-Je:.tcTBa ItpHBI}!X .n;osa-8/\)ei\T ,; a) If v.puB11:: mm"Jmil:-u-rn ': -~). 
l~pTIBb!€ 1, ;2 ,3 1 4 C00TB8TCTByiOT 3HatreH!ffir.1 ~n:::C.1!A. lilJTrD.,Ir,aH;[! 

n::::I, 2, 5, 50. Ha OCTI adcr.;r ... mc OT.J:EO.il~SHH JJ:OJIH T103hi 1 ., BH3:1-

Ba.I<l!18ti 5Cf,{ 8():fleKT. 

hJ:c.2 I'HITOT8TH'Il8CIGI8 .RpYIBH€ -.IJ;03a-8{j:XDSR'.i': B '!Y!CTOi:: B!1:,I.(8 - np;_t­

Baf! K}JWBBJI; rrpH rrpmv1eHeH1trn. r;Jo.n;:vtlmiJ;apyromero Bos.rr:efic·~·m:.: 

- JI6BM K]l>!BM. 

Pnc. 3_ G!k'l.BHeHMe aixl>eRTHBHOCTH ll.B'JX MO.IJl1·J'MUI1P.YKXIm:;~ ')ar~~'O!JOB, 

yBeJIH"'CBatoll(Ioix crrocodHOCT:b KJISTOR R perrapau::m. A - r::rro­

TeTHttecRM R:PHBM .n;oaa-OO;IJeKT, E 11 B - LiO.U:::(:r-ru;!pOBaHHHe 

KpHB!18. 

::>!10, 11 ~1aBZQI.H,!OCT:O BbfCOTH rrpopoCTROB (a) }! lTpO!.!SliTa 3p8.111r: !)ac~ 

?emrt:! .( 6) OT .nosbl rrp!-! OdJIYtternur ceMFII-r ff'!:'.:emr pa:moit 

BJiaiKHOCTH • 

.P.rrc.5 ri'I:vtrrrbre Rl:ICJIOpo.I(a Ha 3a.BHCHMOCT.b OT .IJ:03hl OC'LJ!y"Y:8III!.fi cer,~t.q$: 

rtpoueHTa rroBpe.ifi.T.(eHmiX a.Haie3. K - sana:y::.JBa:mie B lTf!UcyT .... 

CTBHH IDICJIOpo.n;a; A - 3ffi..18.trn:Ba.HHB: B OTCyTC'l'BM€ Fl1C.rtopo.na. 

P~1c.6 liJUIJIIrne 'Ic::1CJIO:!_)O.D;a Ha 3aBHCHiJOCTI:. OT ){03H, OCi.JI::l'ti8HY1H (a) 

n oT Bpe;.1emr ~)mwar.:cm LJa.Tepna.Jia (6) tiM"CJia (@ar~'JeHTOB :rra 
KJieTKy. 0603HD:treHJ:1.fi RaK Ha pHC. 5. 

f'l.rc. 7 lli!MIDI€ IIOCTpa.$'Ia:UUOHIIOrO ·U3M8H8H!:IH BJia.'fJIOCTU Jia 6;~QJIO­

TII'ti8CKOe IIOCJie,I(eit~TBHe B ce·MeHaX ITlli8IDIU,h! :S.JlaJKHOC'I'H 5 

" 24%, o6JiyqeHHHX B .uoae 20 Kl'. ITpep!lBHcTue JmHI!ll - xpa­

HeHI!!e cyXI!!X ceMID! EO BJJalKHoli aTMocijiepe " BJ18J<H!IX - B 

Cyxoi1:. 0~ Op.rr;mra.T - B.!::lCOTa ITpOpOCTKOB, rr:;:'OU8HT OTHOCI:-

l'f' 



Pl!c,8 ll.JIW!HIIe BJU!lltHOCTJ! 118. Ha'ffiJil>HOe I!OpalK9Hll9 (a) JIHa 6llo­

ROrHqeCR09 IIOCRe~eftdTBJ!e (6) B C9M9HaX H'!MeHR, o6HyqeH­

HllX B ~ose 30 Jd'. Ilermo~ xpaH~HIIH - I He)(eM. Oc:r, op)(J!­

Ha.T Ka.K Ha pRC. 7 • 

Pl!c,9 HsMeHeHI!e Bb!COThl IIPOPOCTROB C )(030l! IIPII IIOCT~a)(J!OHHOM 

saNJaqHBaHJ!I! ce!IIHH H'!M8HH B.JJali!l!OCTII 4 11 16% B ITPi!CJ'TCT­

Bllll ItHMOpo)(a I! aaoTa. 
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