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8 nocneAHHe fOAbl, B OTflW.fHe OT HeKOTOpbiX ApyrHX cPH3!.1'1ec:KH)( MeTOAOB 

B03Aei1cTBHR, yny'IWaiOI.LIHX Ka'lecTBO nocesHoro 1.1 nocaAO'IHoro MaTepHana B yc-­

noBHRX cenbCKOX03RHCTBeHHOrO npOH3BOACTBa, npeAnOCeBH8R o6pa60TK8 MarHHT· 

HbiM noneM (Mn) HeHJMeHHO nOATBep>KAaeT cso10 aqiqieKTHB~icicTb/ 1 - 31• CpeAH 

. B8>KHbiX OC06eHHOCTEli1 A8HHOrO MeTOAa MO>KHo H8388Tb ClleAYIOtUHe: 

a) XOpOWee CO'IeTaHHe C TeXHOflOfHRMH nOCElBHbiX pa60T-, 6eJ HX HapyweHHH 1.1 
YC110>KHeHHi1; . 

6) OTHOCHTellbHO yCTOH'IHBYIO BOCnpOHJBOAHMOCTb aqiqieKTa; 

s) 6eJBPeA.HocTb AnA o6cny>KHsaiOUierg'nepcoHana ·H oKpy>KaiO~ei1 cpe,~tbl. 
: ·OAHaKo,' HecMoTpR Ha HOCOI'.;HeHHble AO~TOHHcTsa Nl'eToAa, Heo6xoA~Mo OTMe· 

T.HTb, 'ITo ycTpoi1CTsa AnR.ero ocyutecTsneHHR coJAaiOTCR, KaK npasHno, 6eJ AOCTa­

TO~Ho H~Ae>KHOfO·H3y'leHHR ponH.TOi1 1.1111.1 HHOi1 xapaKTepHCTHK" '(CO'IeT8HHR xa­

paKTepHCTHK) Mn np~-1 B03Aei1CTBHH Ha pa3Hble BHAbl ceMflH s na6opaTopHblx yc-. 

nosHRX. Her coMHeHHi1, 'ITO npHMeHReMble 8 HacToRutee speMR pemHMbl npoMbiW· 

neHHoi1 o6pa6oTKH ceMRH s Mn AaneKH oT orh~ManbH~Ix: 3TO 'AsnReTcR cepbeJ-

. HbiM Hi!AocTaTKOM np~-1' pa6oni, HanpHMep, c JepHOBbiMH KYilbTypaMI-1, r.t\e H3Beci: 

Ha npRM8R '3aBHCHMOCTb lvH!>KAY na6opaTOpHOi13HeprHei1 npopaCTclH~R (3n) CeMRH, 

nonesoi1 rycTOTOH CTORHHR 1.1 omHAaeMOi1 ypo)Kai1HOCTbiO npH HOpMall~HbiX ycno­

BHRX BblpautHBaHHR
14

•
51

. 3n RBnR~TCR .secbMa sa>KHbiM noKaaaTeneM Ka'lecTsa · 

CeMRH ~. KpOMe TOro, 'lpe3Bbi'lai1HO 'IYBCTin1TellbHbiM HHAHKaTOpOM HX COCTORHHR, 

HcnonbJyeMbiM AnA HJy~eHHR paJnH.'IHbiX . B03Aei1c~BHi1 Ha' ~eMEiHa 16 1.8 6onb­

WHHCTse !.13BeCTHbiX pa60T pollb onpe,~tellRIOIUeH aqiqieKT xapaKTep~CTHKH 
AeHCTBYIOtUero Ha 'nocesHoi1 MaTepHan Mh OTBOART AHanaJoHy HanpR>KeHHoc­

Tei117•8 '. HanpasneHHIO cHnOBbiX ·· nHHHi1 191, npoc'rpaHcrse~.Hoi1 HOOAHOpoAHoc-

TH110 1, AllHTellbHOCTI1 3KCn03!.11.1HH/11 '!, MOTHOCTH aHepri1H nonR 1121• , . 

np11 Ol.leH~e >Ke aqiqieKTHBHOCTI106pa6oTKI1 BOAHbiX CHCTeM B Mn Hanepsoe 

MecTo, KaK n~as11no:- sbiHdCRT co'1ercm11e HanpR>KeHHOCTI1 nonA 11 cKopocTI1 npo~ 
XO>KAeHI1R 'lepe3 H,ero 11CC11eAyeMoro paCTBOpa 113 I ' . ·· 

.. · UEIU1, 06bEKTblll1 METOA111K111 

•' . ~ 

C y'leTOM TOro qiaKTa, _'ITO Aa>Ke cyx11e CeMeHa COAep>KaT AO 15% BOAbl, T.e. 8 .. 

onpe.iteneHHa'i1 ~TrmeHI1 ~BnFIK'lTCR BOAHb1IVI11 CHCTeMaMI1, npe,~tcTasnRercR sa>KHbiM 

npoBepHTb, He RBilReTCR 1111 C~OpOCTb npOXO>KAeHI1R ceMAH •. B Mn'npl1 npO'II1X p'as-. 

. HbiX ycnOBI1RX cyu.iecTBeHHbiM qiaKTOpOM AflA aqiqieKTHBHOCT~, 11X o6pa60TKI1. 

3tia'II1T; eCTb snonHe AocTaToltHoe oclios8H11e AnA aKcTpanonRLII111 TpaAHL1110HHoro 

' n . ~ , _:: ~-.T- " ~ ~ ~;t;t,,.;.,..,~ .. ttLll lha:rntyi ~ 

ll rn_!l·~)mux w:e.'!eJ~ouuaQ E 
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AllR M8rHIIITHOi1o6pa6oTKIIJ BOAHbiX CIIICTeM nOAXOAa H8 noce8HOi1 MaTepr-1all. KpoMe.· 

Toro, 11138ecTHO, 'ITO IIJMeHHO CO'IeTaHIIIe Aei1CT8YIOLl.lei1 HanpR>KeHHOCTIII Mn CO CKO­

poCTbiO A811l>KeHIIIR o6beKTa. 8. nolle onpeAellReT np111 ·npO'IIIIX pa8HbiX ycll08111RX 

8em.'I'IIIIHY IIIHAYI.IIIIpyeMOi1 B A8HHOM 06beKTe :meKTpOA8111>KYLl.lei1 Clllllbl. 

UeJiRMIII pa6oTbl R8llRIOTCR: 

1) npo8epKa 3H8'1111MOCTIII CKOpOCTIII nponyCK8HIIIR CeMRH 3epH08biX KyllbTyp 

.'lepe3 M n nplll OAIIIH8K080i1 Aei1cTBYIO Ll.lei1 M8KCIIIM8llbHOi1 HanpR>KeHHOCTIII' All A 

slliiiRHIIIR Ha 3n 3TIIIX ceMRH; · 

2) npo8epKa 3H8'1111MOCTIII Aei1CTBYIOLl.lei1 HanpR>KeHHOCTIII_ Mn np111 OAIIIHaK08biX 

CKOpOCTRX nponyCK8HIIIR ceMRH AllR \3lliiiRH_.~~JR H'a IIIK 3n; . . 

3) nonbiTKa AlllcPQlepeHLIIIIP08aHIIIR onpeAellRIOLl.IIIIX 3QlcPeKT xapaKTepiiiCTIIIK Mn, 

AeHCT8YIOLl.lero Ha .itaHHble o6beKTbl. 

8 Ka'lecTse 06"beKTOB IIJCClleA088HIIIi1 AllR nep80i1 '18CTIII pa60Tbl IIICnOllb3088Hbl 

ceMeHa nweHIIII.Ibl copTa 3apR, o8ca copTa faM6o, R'IMeHR copTa MocK08CKIIIi1-3.' 

111HAIIIK8TOpOM 3cflcfleKTIII8HOCTIII 803Aei1CTBYIOLl.lero Ql8KTOpa 8b16paHa 3n, 1113MepR­

eMaR no MeTOAIIIKe fQC~a 12038-8( __ nplll'leM npeA88piiiTellbH8R OUeHKa IIICnOllb3Y· 

eMbiX CeMRH no 8CXO>KecTIII nOK838ll8, 'ITO 8 COOTBeTCT8111111 c'rQCTaMIII 10467-76, 

10469-76, 1~470~76 c~MeHa. nuieHIIII.Ibl 111 R'IMeHAOTHOCRTCR KO II KJ1accy, o~ca -I< 
Ill Kllaccy. 

'see CeMeHa nOA8epralliiiCb 80~Aei1CTBIIJio Mn 8 CYX0803AYWHOM COCTORHIIIIII 38 

30-40 MIIIHYT AO BbiCe8a.ll1cTO'IHIIIK~M Mn CllY>KIIIn6apllle8o-cfleppiiiT08bli16pyc paa­

MepoM 120X80X65 MM c nolliocaMIII no 6ollbWIIIM nllOCKOCTRM. CeMeHa, noMell.leH­

Hble 8 >KeCTKIIIe nllaCTIIJK08ble naKeTbl paaMepoM 50X32X6 MM, nepeMell.lalliiiCb .s 
nolle A8HHoro MarHIIITa c yc;:raH08lleHHbiMIII cKopocTRMIII. Bo speMR nepeMell.leHIIIR 

nllOCKOCTIII naKeTos A811lrall111Cb napallllellbHO nllOCKOCTIII ce8epHoro nomoca Ha Ta­

KOM paCCTORHIIJIII OT noc~eAHe~o, 'IT06bl M8KCIIIM8llbH'c!R' HanpR>KeHHOCTb Mn B 30He 

npOXO>KAeHIIIR CeMRH. COCT8BllRll8 4,0 ~A/M. norpeWHOC~b H3MepeHIIIR HanpR>Keff-
HOCTIII He .npeBbiW8lla0,05 K.A/M. . . , . . . . . . 

· rpacPIIIK
1 

1113MeHeHIIIR MaKCIIIM8llbHoi1_ Aei1CTBYIOLl.lei1 ··HanpR>KeHHOCTIII Mn no 

TpaeKTOpllllll npo.xo>KAeHIIIR ceMRH, l)pe.iiCTaslleH Ha p111c.1. . · .. · · · 

. . PaJlllll'llllfl M,e>KAY pe~IIIM8MIII o6pa6~TKIIJ COCTORJlO .B paJHbiX CKOpOCTR~ A8111· 

*eHIIIR ceMRH s Mn. 111cclleAosaHo 7 cKopocTei1 nponycKaHIIIR ceMRH 'lepea Mn: 

OT l AO 4 M/C C IIIHTep88ll8MIII 0,5 M/C. n~rpeWHOC~b 80CnpOIII;BeAeH lilA CKOpOCTei1 -
0,05 M/C. . . . .. . . . 

np,Op8Ll.IIIIB8HIIIe CeMRH AJlR onpeAe.rieHIIIR 3n ocyll.leCTBllRllOCb B '18WK8X neTpl1, 

8 COOTBeTCTBIIIIIJ C H83B8HHbiM MeTOAOM, B TeMHOTe, nplll nOCTORHHOi1 TeMnepaType 

20 ° C, Me>KAY CllORMIII yBll8>KHeHHOH AO nollHoro i-lacblll.leHIIIR QllllllbTpo8allbHOH 

6yMarlll (AllR OBCa Ill R'IMeHR C noCTORHHOi1 nOA8'1ei1 BOAb;) • . . ·, 

~13MepeHIIJe 3n y nWeHIIII.Ibl Ill R'IMeHR np080AIIIlllll 'lepe3 3 CyTOK, y 08C8 - 'le-· 

pe3 4 CYTOK noclle 8blceEiit' 3n onpeAellRllOCb K8K OTHowetii-le 'IIIIClla HOpM8,llbHO 

npopocw111x cer.iRH .K,06Ll.leMy 'IIIICllyCeMAH, 8bipa>i<eHHOe B npol.leHTax. }' AaHHbiX 

KYllbTyp '· K · 'li1clly 'HOpM8llbHO' ~popocw111x OTHOCRT ce~ilHa~ IIIMeiOLl.lllle He .MeHee· 

A8YX HOpM8llbHO pa3BIIITbiX K~peWK08 p83MepaMIII 60J1E;e Afli-1Hbl ceM~III·III pOCTOK . . ,-. ~ ' -
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Puc. 1. FparjJUK U3MeHfJHUlf MlJKCUManbHOil HanpFiiKeHHOCTU M n no TpaeK-' 

Topuu OBU)f(eHUFI 'ceMFIH •. H.- HanpFI)f(eHH~CTb eo3aeucreyJOii.Jezo. ·. Mn. 
(KAfM), L - paCCTORHUe oi TOYKU Haa qeHTpo'M UCTOWIUKa Mn '!~ TpaeK-

.Topuu·(cM).'' · ' ··· ' '' ' • .... ·. ,,_ 

; 'l' ~' . ".' '· ... ' . '' / 

L 

p83MepOM He MeHee nOllOBIIIHbl ero AlliiiHbl C npocM8Tp11188!pll.IIIIMIIICR nep8111'1Hb1MIII 

lliiiCTil'IK8MIII, 38HIII~~IOLl.IIIIMIII He MeHee nOll08111Hbl AlliiiHbl. KOlleoriTHslR: Y .Ft'IMeHR Ill 

o8~a All~~Y pocTKa Y'IIIITbl8aiOT no TOi1; ero' 'laCTIII; KoTopaR Bblwlla 3a npeAenbl 
LIBeTJ<08biX 'lewyi1 11 ~ 1 • .· , ; .·, ' · ... 

. ·8 K~~Aoi1 '18WKe sbice~allOCb no 100 ceMRH. Ha OAIIIH' 8api1aHT oTAem;Horo 

onbiTa npHXOAIIIllOCb ~o.4 'l<iWKIII, T.e. 3n s' K8>KAOM onbiT·e '113JViepRnaci.. Ha.OCHO·, 

B8HIIIIII o6CneA0~8HIIJR 400, ceMRH AllR Ka>t<Aoro sapiii8HT8. Bcei-oc ceM'eHaMIIJ nli!e~ 
Hllll.lbl, R'IMeHA ;, 08Ca npo8eAeHo' no 8-10 He~a811JCIIIMbiX oni:.ITOB. 8 COOTBeTCT8~111 
c Tpe6o88H~R~III yKa38HHOro fQCTa .· TO'IHOCTb 1113MepeHHR 3n ;_• ,[lo l.leJlbiX 'IIIICell. 

i )J.llA CTaTIIICTIIJ'IecK~X pac'leTOB npiiiM~eH napaMeTPIII'IeCKIIIi1 TeeT CTbiOAeHTa11 51• 

3a pac'!eTHYIO eAIIIHIIILIY MA K8>KAoro sapiii8HTa cep111111 npl>iH~Mariaci; 3n oTAellbHoro 

OnbiTa. npeo6pa3o,BaHIIIe (llorapHQlMHP088HIII~,Tp8HCQlOPM8LIIIIA) npOI.IeHTOB B A8H-' .. 

HOM CJly'lae He Tpe6y~TCA 88111AY AOcTaTo~lioi1 cTaTIIICTIII'IecKo~ OAHOPOAHOCTH Ma~ 
- : • ' ' • • > ~ ' 

Teplllalla. ; \} ~ 

::J:'" 
PE3YJlbTATbf· . 
s·. Ta6ll;1 npeACT8BJleHbl pe3yllbT8Tbl A8HHbiX ceplll~ OnbiTOB·. fllaBHOe, 'ITO 06pa­

Ll.l8eT tia' ce6A BHHM8HIIIe.- Ql8KT Halliii'IIIJA B OAHOM 1113 saplllaHTOB K8>KAO~ cepllllll 

AOCTOBepHoro_y.8e~IIJ'IeHIIJA 3n no cpaBHeHIIIIO C KOHTpOlleM. nplll'leM AllA A'IMeHA '· 

Ill AllA ceca 3QlQleK~1118HOH OK838ll8Cb CKOpOCTb 3 M/C, a All A nweHIIII.Ibl A080llbHO 
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Ta6nuua 1. Pe3ynbT8Tbl onbiTOB no npoeepKe enuRHUR Ha noKa3aTenu 
3fl ceMRH 3epHOBbiX KYnbTYP ux npeonoceeHozo nponycKaHuR c pa3nU'I­

HbiMU CKOPOCTRMU __ 'lepe3 Mfl OOHOiJ 8030eiJCTBYIOUJeiJ HanpR)f(eHHOCTU 

KynbTypa 

3n 

KOHTp. 

(%) 

3n OnbiTHbiX BapltlaHTOB (%) npltiCileAyiO~IfiX CKOpOCTAX 

nponycKaHHA a. Mn HanpA>t<eHHOCTbiO 4 KA/M 

-------------------------------------' 1,0 M/C 1,5 M/C 2,0 M/C 2,5 M/C 3,0 M/C 3,5 M/c 4,0 M/C 

-----------:--------------------------------------
. nweHif!Lta 84±1 84±1 84±1 8!;;±1 85±1 86±1 *88±0 ' 84± 1. 

. . . . . ' 
----------------~------------.---------------------

Osee 72±2 73±2 73± 1 75±2 75±2 ' *78± 1 . 75± 1 75±1 

A4MeHb 69± 1 68±2 70±2 69±2 . 73±2 .*·76± 1 71 ± 1 71±2· 

* . 
8apU8HTbl, CT8TUCTU'IecKU OTnU'I810UJUeCR OT KOHTpOnR. 

6nH3KaA K tieH ~- 3,5 M/c./litA yKa3aHHbiX aap~t~aHToa onbiTOB npltl AaHHblx o6be­

Max Bbi60poK o~eH.Ka no Kpt-irepltiiO C.TbKlAeHTa cy~eCTBeH.HOCTI1 pa3HOCTifl cpe,n­

HifiX He3aBifiCitiMbiX BbiOOpOK onpoaepraeT HYilb-rlflnOTe3y C ypoBHeM aepOATHOCTifl 

He Hlfi>Ke 0,99. Cne,nyeT OTMeTif!Tb, 1HO B ,npyrlfiX aapltlaHTaX i::epi-JH OnblTOB (c CeMe-' 

HaMH osca 111 A4MeHA). ecTb n111~b lie,noCToaepHaA TeHAeHLtii1A K noabiWeHII110 3nno . . . 

cpaaHeHHIO c KOHTponeM. Mo>t<Ho npe,nnono>Kif!Tb, 4To 3Ha4111ienbHoe ·yaen~t~4eHII1e 

o6,-eMoa cep~t~i1 6nbiTOB ·c.naHHbiMifl ceMeHaMH oaca no3BOI1111T·nony411i-i, .D.ocn)eep~ 
HOe nOATBep>t<AeHII1e 3Q>cf>eKTII1BHOCT~ CKOpOCTeH•OT 2 AO 4 M/C. Xapa~TepHo; 4TO. 

ceMeHa oaca no acxo>t<ecTII10THeceHbl K Ill :Knaccy, T.e~ i<nacc~t~Q>HUHPYKlTI;A Hlfi>Ke . 

.nayx ,npyr111x napT111i1. Ho, 04eB111AHO, Ha11160nee aa>t<Hbl Te pe>K111Mbl MarHII1THoi1 o6-

pa6oTKH~ KOTOpble no3BOI1AIOT nony41f1Tb ,nocToaepHyiO CTII1MYI1~LIII110' 3n a oTHo: 

CltiTeJlbHO He60ilbWII1X ,cepltiAX OnbiTOB,. T.e. AaiOT· XOpOWO BOCnpOII13BOAII1MbiH 

3Q>Q>eKT. · · · . . 
Cne,nyeT oco6o oCTaHOB~ITbCA Ha TOM o6~eM pe3yilbTaTe acex Tpex cep111i1 onbi-

TOB, 4TO CaMa no ce6e BeJ!Ifl41f!Ha HanpA>KeHHOCTII1 ·(H) ·AeHCTBYIOLUero Ha ceMeHa 

Mn He ABnAeTcA A6cn1To4Hb1M Q>aKTOpoM' ,nnA nony4eHHA 3Q>Q>eKTa. TonbKo npltl 

C04eTaHitiAX ee C onpe,neneHHbiMifl CKOpOCTAMifl ABifi>KeHII1A (V) CeMAH nony4eHbl 

AOCTOBepHble nOBbiWeHII1A lfiCCileAyeMbiX noKa3aTenei1. 

4To KacaeTCA npii1KilaAHOro 3Ha4eHII1A ·pa60Tbl, 1113BecTHO, 4TO noneBaA ryCTOTa 

CTOAH111A paCTeHifiH 3epHOBbiX KYilbTyp 111 111X ypO>KaHHOCTb KOppen~t~pyiOT C na6opa­
TOPHOH 3 n 14 •5 I . . 

nocKOnbKY. no~~4eHHble .. pe~yilbTaTbl ,naiOT OCHOBaHitle YTBep>KAaTb 0 aHa41t1· 

MOCTII1 Bei111141f!Hbl CKOpOCTII1 nepeMetUeHII1A ceMAH B Mn AflR ycKopeHII1A i-1xnpopac- .:· 
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TaHifiA, npeACTaBJlAeTCA Ba>KHbiM OLteHifiTb 6onee KOHt<peTHO 3Ha4eHifiA OTAeilbHbiX 

'cf>aKTOPOB B03Aei1CTBifiA, ABilAIO~HXCA npOiti3BOAHbiMII1 OT CKOpOCTII1. K HlfiM OTHO· 

CATCA CileAyiO~Ifle: 

· 1) AilHTenbHOCTb 3Kcno3lfll..llflll1 ce¥AH a Mn (T 3 ); 

2) Beilltl41f!Ha lfiHAYLtlflpyeMOH. CII1IlOH nopeHLta nonepe4HOH 3IleKTPOABifi>Ky~eH 

Clf!Ilbl (Un) B.>KifiBbiX KileTKaX aapOAbiWeH CeMAH; .. 

3) . aeJ11t141f1Ha lfi.HAYLtll1pyeMOH B TeX >Ke KileTKaX lfi3MeHAIO~II1MCA MarHHTHbiM 

nOTOKOM BltiXpeBOH 3IleKTpOABifi>Ky~eH Clf!Ilbl (UB). . - . 

C L.IElilbiO AHQ>Q>epeHLtlflal..llfllfl BillfiAHifiA Ka>t<,noro lfl3 yKaaaHHbiX Q>aKTOpOB npoae-' 

AeHa AOnOilHif!TeilbHaA cepltiA OnbiTOB Ha. CeMeHaX A4.MeHA COpTa MOCKOBCKII1H-2 

(Ill KilClCCa no BCXO>KeCT111). J..1CT04HifiK Mn npe>t<HifiH, HO. ceMeHa B pa3Illfi4HbiX aapltl­

aHTaX OnbiTa npOXOAifiillfl HaA H111M no 4eTblpeM pa3HOy,naileHHbiM OT nnOCKOCTII1_ 

ceaepHoro no.il10ca napanneilbHbiM 3TOH nnoci<oCTII1 TpaeKTOPifiAM. MaKCifiMYMbl H 

aoa.nei1cTBYIO~ero Mn cocTaanAillfl: 1,3; 2,7; 4,0; 5,3 KA/M np111 co4eTaHHAX c 

·v ceMAH: 1, 2, 31114 M/c. · 

Ha p~t~c.2 npeACTaaneHbl rpaQ>ItiKII11113MeHeHII1i1 MaKCHMaribHbl~ HanpA>KeHHOCTei1 

aoa.nei1CTBYIO~ero Ha ceMeHa Mn nplfl · lfiX npoxo>t<AeHiflll1 no yKaaaHHbiM TpaeKTO-

. p~t~AM. 3aMeTHM, 4To rpaQ>~t~K np~t~ H = 4 KA/M ~t~,neHTifl4eH TaKosoMy s npeAuiecT­

ayiO~Hx cepltiAX onbiTOB. ,lJ.onOilHif!TeilbHaA cepltiA BKI1104aJ1a B ce6A 10 He3aB111CII1· 

MbiX OnbiTOB, Ka>KAbiH 1113 KOTOpbiX COCTOAil lfl3 16 OnbiTHbiX 111 1 KOHTpOilbHOrO 

aap~t~i'IHTOB. Mero.itii1K111.npopa~l-laaHII1A, perll1cTpaLtHifl, pac4eToa Te >t<e, 4TO 111 a npe-. . . - . ' . . 

AbiAYLL\IfiX onbiTaX. 

,· 

24' 28 L 

Puc.2. 'rparjJUK U3MeHEJHf!U M8KCUM8flbHbiX oeiJCTBYIOUJUX HanpR)f(eHHOc­

TeiJ Mfl npu npoXO)f(OeHUU CeMRH no p83HOyiJaneHHbiM OT UCTO'IHUKa 

rpaeKTopURM. H - lfanpR)f(eHHOCTb eo3iJeiJcTBYIOUJezo Mn (KA/M), 
L - paccrofiHue or r_oYKU Hao uimrpoM · ucro'IHUKa Mn (eM) no rpaeK- · 

', ropuu. - · 
:• 

5 
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Ta6nuqa'2. Pe3ynbTBTbl onbiToe no npoeepKe 3HaYuMocru an/, crtiMynu­
poeaHuR 3n . ceMFiH RYMeHR (Mer~doM npeiJ~oceeHozo nponycKaH~R 
yepe3 Mn) onpeoeneHHbiX coYeraHuii HanpR)I(eHHocru eo3oeilcreyiOU/ez'o · 

. nonR u cKopocru oeu)l(eHuR ceMRH • · 

/3Il 

KOHT·· 

ponx 

(%) ' 

Haupx­

:>KeH-

HOCTh 

3Il OllblTilblX BapiiaHTOB (%) Upii cnenyro~x CK()POCTHX-

ABII:>KCHIIH tiepe3 Mil n upn cnenyiOIIUIX ypoBHHX BepoHTHdCTII 

OTRII'IIIH OT KOHTOORH (He HII:>Ke 0,95) . 
Bo3nett- .. __________________________________ :._ _______ ,. __ 

cTByrome- Ypo- · _..,·Ypo- · Ypo- Yp~-
ro Mil 1,0 M/C BeHb 2,0 M/C . BeHb 3,0 M/C BeHb 4,0 M/C , BeHb 

(KA/M) . BCpOHT. . 'BepOHT. BepOHT. . . . BepoHT. 

' ' ' --------------------------------------------------
1,3 56±2 ' 56±2 53±2 53±2 

--------------------------------------------
53±2. 61±2 '• 0,999 . 52±2 55±2 2,7 

52±2 ' . 
-~---------;--.----------------:-----------------

4,0 5'1±2 52±2 60±2 0,999 .55±2 

--------------------------------------------
'5,3 .53±2 ' - ; 54±2 55±2 60±2 0,999. 

-----------~..:...~ _______________ ::.._ __________ .!._ _____ _..;:~--

B Ta6n.2 npeACTasneHbl pe3yflbTaTbi.AOnonHI-1TenbHOH cepl-lH. nepsoe, 'ITO o6-

paLUaeT Ha. ce6R BHI-1MaH!-1e - Hanwi1-1e np1-1_pa3HbiX H AeHCTBYIOLUer~ Mn pa3HbiX 

3cpcpeKTHBHbiX CKOpOCTeH AB~>KeHI-lR CeMRH. 3a 1-lCKfliO'IeHHeM caMOH HH3KOH H3 

1-lCnbiTaHHbiX H · ( 1,3 KA/M), ocTailbHble npl-1 CO'IeTaHI-lRX c onpeAeneHHbiMH V Aan!-1 

AOCTOsepHble ~· npHMepHO .OAHHaKOBble nOBbiWeHI-lR 3n (Ha 8-9%). npH B03AeHCT­

BI-1H Mn c H = 1,3 KA/M npH V = 1 H 2 M/cno~y'leHo cTaTI-lCTI-l'lecKH HeAOCTosep­

Hoe nOBbiWeHHe 3n Ha 4%. CneAOBaTenbHO, B ·AaHHOM cny4ae MO>KHO TOBOpHTb 

TonbKO o TeHAeHU.HWK cTHMynRU.HH. CneAyeT oTMeTHTI:i, "~onpH H = 4,0 KA/M H 

'Ha ceMeHax AaHHoro copia R'IMeHR 's oTHoweHHH 3cpcpeKTHBHoHV s io'IHOCTH soc-
. . \ . ..;' ' . ' ' . . 

npOH3BeAeH pe3ynbTaT npeAWecTBYIOLUe!-1 cep!-1H onbiTOB c ceMeHaMH R'IMeHR APY-

roro copTa H Knacca. npH H = 2,7 KA/M 3cpcpeKTI-1BHOH o·Ka3ailacb V = 2M/c,' npH 

H = 5,3 KA/M-V ~ 4 M/C. YpOBHI-1 eepORTHOCTH OTfl~'IHR OT KOHTpOnR 3n 80 scex 
Tpex 3cpcpeKTHBHbiX sapi-laHTaX cepHH OnbiTO.B He HH>Ke 0,99. npH HeKOTOpbiX 

APYrHx C04eTaH1>1Rx H H. V. 11.Me10TCA nHWb CTaTHCTH'IecK:~ HeAOCTOs.epHble TeH~ · 

AeHU.HH K noBbiWeHHIO 3n. 

06CY>KAEHVIA 

VITaK, Mbl nony'IHflH TpH 3cpqleKTHBHbiX CO'IeTaHHR MaKCHMaflbHOH B03AeHCTBY­

IOLUeH HanpR>KeHH,OCT~ Mn.co cK:opocTbio ABH>i<·e~HR o6oeKTa s 3TOM. none. 3HaR HX, a 

Ta~>Ke rpacp~KH H3MeHeHHA Hm~ no TpaeKTOpl-lRM A~H>Ke~HR ceMRH (p~c.2). AHcP­

cpepeHu.i1pyeM BKflaA B nony'laeMbiH 3cpcpeKT Ka>KAOrO H3 ynoMRHYTHbiX'cP8KTOpOB. 
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Pacc~~oTp~1M ponb AmHe11bHOCTW3Kcno3HU.HH o6oeKTos s Mn. OcHOBbiBaRCb 

Ha rpaqmKax H3MeHeHHH H; HeTPYAHO pacC'IHTaTb, 'ITO; HilnpHMep, npH V = 2 M/C B 

CO'IeTaHHH c H =' 2, 7 H 4,0 KA/M T 3 ,cocTasnAIOT cooTBeTCTBeHHO 0,26 H 0,25_ c, 

T.e. pa3flH'IaiOTCR scero Ha 0,01 C. 0AHaKO B nepBOM C04eTaHHH Mbl HMeeM ·nOBbi­

WeHHe 3n Ha 9% C BbiCWHM ypOBHeM BepORTHOCTH, B TO speMR KaK 80 BTOpOM 3n 

He CHflH'IaeTCR OT KOHTpOnR Aa>Ke Ha 1%. npH v = 3 M/c B CO'IeTaH~RX c H, = 2,7 

H 4,0 KA/M T 3 paBHbl c TO'IHOCTbiO Ao 0,01 c H cocTasnRIOT 0,17 c. Ho~ noAo6Ho 

npeA.WeCTBYIOLUeMy npHMepy, B nepBOM cny'lae 3n He OTnH'IaeTCR OT KOHTpOnA HH 

Ha 1%, a BOIBTOppM ysenH'IHnacb Ha 8% C BbiCWHM ypoBHeM sepORTHOCTH. npH­

BeAeHHble. cpaKTbl n03BOflRIOT yTBep>KAaTb, 'ITO CaMO no Ce6e BpeMR 3KCn03HU.HH 

AaHHblx o6oeKTos s Mn He RBf!ReTcA onpeAenRIOLUHM cpaKTopoM AnA nony'leHHR 
3cpcpeKTa. 

3aTeM BbiAenHM 3Ha'leHHe nonepe4HOi1 3AC, HHAYU.HpyeMOH CHflOH nopeHU.a 

s >KI-IsbiX KneTKax 3apOAb1WeH npH ABH>KeHHH ceMRH s Mn. Vl3secTHbl pa6oTbl, 

CBR3biBaiOLUHe HMeHHO C · ee B03Aei1CTBHeM BflHRHHe Mn Ha 6HonorH'IecKHe 
o6oeKTbl 1161

, Un pacc_'IHTbiBaen:R no cpopMyn~: . 

Un =- P0 J.LHVI, · 

rAe J.lo .--: MarHHTHaRnOCTOA.HHaR, J.l- OTHOCHTeflbHaR MarHHTHaR npOHHU.8eMOCTb 

seLUeCTsa, I :_ n~nepe'IHbiH pa3Mep o61oe1na, COAep>KaLUero noABH>KHble 3apRAbl, 

V - CKOpOCTb ABH>KeHHA 06'beKTa nepneHAHKynRpHO CHflOBbiM flHHHRM ·Mn. KaK 
' -. . . ' -, 

BHAHM, B npaBOH · 'laCTH ypaBHeHHR nepeMeHHbiMH senH'IHHaMH B HaWHX cny'laRX 

· RBflAIOTCR. TOflbK~ ~j' H V. · npH'IeM 3TH seKTOpbl ~3aHMHO nepneHAHKynRpHbl npH 

MaKCHManbHbiX,3Ha'leHHRX H, T.e. npH npoxo>KAeHHH o6-beKTOB HaA.U.eHTpanbHOH 

'laCTbiO MarHHTHoro 6pyca. EcnH s AaHHyiO cpopMyny noACTaBHTb napbl 3Ha'leHHH: 

H ,;,2,7. KA/M npH V = 2 M/c H H = 5,3 KA/M npHV = 1 M/c, Mbl nony'IHM OAHHa­

KOBhle BeflH'IHHbl Un. Ho ecnH nepsoe CO'leTaHHe npHBeno K AOCTOBepHOH CTHMy­

flRU.HI-1 3n, TO BTOpOe COBepWeHHO He noBnHRnc) Ha 3TOT noKa3aTenb. CneAOBa­

TeflbHO, MO>KHO KOHCTaTHpoBaTb, 'ITO, senH'IHHa HHAYU.HpOBaHHOH B >KHBbiX KneT­

KaX Un He R~nReTCR AflR AaHHb~X o6oeKTOB cpaKTOpOM, onpe~enRIOLUHM CTHMynH-
. PYIOuiHH 3cpcpeKT. · · • · · · 

VI, HaKoHeu., ou.eHHM so3MO>KH.biH sKnaA 8 nonyyaeMoe ysenH'IeHHe 3n sHxpe­

sblx 3AC, HaBeAeHHbiX s Tex >Ke. KneTKax 3apOAb1Wa H3MeHRIOLUHMCR Mn. MHO· 

rHe aBTOpbl CKflOHHbiCTaBHTb HMeHHO HX so rnasy yrna npH 06'bRCHeHI-iH 6HonorH-

'IecKoro iHiHcTBHR Mn 117 1• 3anHweM H3BOCTHYIO 3asHcHMOCTb: · 

·uB = 
..::l(J.L0 ttHS) 

..::lt 

. ' ' ; ' - . ~ .. ~ . . . 
rAe S - nnoLUaAb nonepe'IHOrO Ce'leHHR npOBOAHHKa,HOpM8flbH8R K HanpasneHHIO' 

-+ . . . ' ' . . . 
seKTopa H, ..::lt - speMR H~MeHeHHR. MarHHTH'Oro noToKa, npOHH3biBatOLUero AaH-
HyiO nnoLUaAb. 
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B 3TOM cny'lae s'o3HI'IKHOBeH~e \ UB CBA3aHO CI'I3MeH~HI'IeM nl'l6o H, nH6o s .. 
nocKOnbKY B HaWI'IX -onbiTaX CeMeHa npOXOAAT .'lepe3 Mn B ~ecTKI'IX naKinax, 

r.e. QJI'IKCI'IpoBaHbl OTHOC~renbHO nnOCKOCTI'I nomoca, MaKCIIiMyM U~ B I..II'ITOnna3~e 
KneTOK MO>t<eT 6b1Tb I'IHAYLII'IPOBaH' TOnbKO 1'13MeHeHHeM Ae~CTBYKli.Ue~ Ha HI'IX Be· 

nH'IHHbl H. CHoea o6paTHMCA K rpaQJ~KaM H3MeHeHH~ H .Qe~creytoLUero Mn np~ 
npOXO>t<AeHI'II'I ceMAH no pa3Hb1M rpaeKTOpi'IAM. npaKTI'I'IeCKI'I O~I'IHaKOBble 3Ha'le­

HI'IA LlH/Llt rvio>t<HO nony'IHTb npl'l cneAYIOLUHX CO'IeraHHRX H 1'1 V: 2,7 KA/M i-14 M/c; 

4,0 KA/M 1'1 3 M/c; 5,3 KA/r:, 1'1 2 M/C. Ho, KaK BI'IAHO 1'13 ra6n.2, TOnbKO BTOpoe 1'13 

npHeeAeHHbiX co'leTaHH~ no3eom1no nony'IHTb 3QJQJeKr: a T~ epeMA KaK nepeoe 

1'1 rperbe He noenHAnl'l Ha 3n. 0TC10Aa MO>t<HO 3aKni041'1Tb, 'ITO eeni'!'II'!Ha BI'!Xpe'eo~ 
3AC, no BCe~ BI'IAI'IMOCTi1, He ABnAeTCA car.focTOATenbHO~ npi'I'II'IHO~ B03.Qe~CTBI'IA 
Mn Ha ceMeHa. TierKo pacc'IHTaTb, 'ITO e .naHHbiX onb~rax U8 no a6conto!Hoi1 eenH­

'IHHe HaMHoro ycTynaeT Un (c y'leToM pa3Mepoe pacTHTenbHbiX KneToK) • 

Or.QenbHble aBTOpbl eLUe B 70-x ro.Qax BbiCKa3anH npe.QrlOflO>I<ElHI'Ie ~ B03MO>t<­

HO~ 3aBHCHMocTH 3QJQJeKTHetiocTH o6pa6oTKH BOAHbiX 'cHcieM. a ·Mn oT cool-seT; 
j ' ' _, .· . . < ,. • ' • ' 

CTBI'IA HanpA>t<eHHOCTI'I nonA 1'1 CKOpOCTI'I nOTOKa pa.QHyCaM UI'IKnOTpOHHbiX OKPY>t<: 

HOCTe~ I'IOHOB, CO.Qep>t<~LUI'IXCA B .QaHHOM 'pacreope 1111 ·~ 9 /. B nocneAH~e ro.Qbl'· 

c no3HUI'II'I UHKnorpOHHoro pe3oHaHca rpynna aMepHKaHCKHX Hccne.Qoearene~ npeA-; 

npHHHMaeT nonbiTKH o6ocHoeaTb enHAHHe Mn Ha cKopocTb npoxo>KAeHHA HoHoe 

KanbUI'IA 1'1 Kani'IA 4epe3 MeM6paHbl paCTI'ITElnbHbiX KneToK 12 0 •211•• . 

npi'IHAB K -CBe.QeHi-110 3TH rl'lnOTEl3bl, nonpo6yeM B3rnAHYTb Ha nony'leHHble 

HaMI'I pe3ynbTaTbl. Ho, B OTml'll'le OT q)ynnbl flH60QJQJa, 6y.QeM'y4H~biBaTb He pe3o-

. HaHCHble CO'IeTaHI'IA I'IHAYKUI'II'II'I 'laCTOTbi.Qe~CTBYIOLUero Ha i.1oHbl Mn, a co~eTa.HI'IA 
I'IHAYKUI'II'I_ nonA CO CKOpOCTbiO ABI'I>t<eHI'Ifl 4epe3 -Hero 3apA;·eHHbiX' 4BCTI'IU. (B 4acr~. 
HOCTI'I, I'IOHOB). npl'l 3TOM He06XOAI'IMO npi'IHATb BO BHI'I~aHI'!e eenH'II'iHy pa.QHyca 

BI'ITKa napMopoe'cKo~ rpaeKTOpHH,· Ha KOTopylo cTpeMHTCA Bbli.int c8o6o.QHbli.1 3~-
PAA; .QBI'I>I<YLUI'I~CA B M n. 3anHLUeM cjJ~pMynbl: . • '.' 

2 . , . 
BqV = mV/r, o'rKyAa m = Bqr/V, 

·~ ,. ·, 

- . . . . ' ' ·. . . . -

r.ne B - HHAYKU~'~~ Mn, .ne~i:rsv.OLUe~ci ~a ceo6o.QHbl~ 3apAA; q.- eem14HHa 3roro 
I . . ' '" •. • . ,·• '' .·~ 

3apA.Qa; V .....:· cKopocrb ABH>t<eHHA 3,aPAAa a Mn nepneHAHKynApHo eeKTopy B; 

m- Macca 3apA>t<eHHoro rena; r ·...:.pa.QHY~ _oKpy>kHocrH, onHCbiBae~o~ ceo6oA­

HbiM 3apA.QOM npl'l .QaHHbiX ycnOBI'IAX. 

TaK KaK QJOpMa KneTOK 3apO.QbiWa ceMeH_I'I 6nH3Ka K cljlepH'IeCKO~, cpeAHI'I~ 
pa.QHyc·pacrHrenbHO~ KnerKH 5•10- 6 M, a 8enH4HHa 3ap~Aa no.QaenAtoLUe·ro 6onb~. 
WI'IHCTBa I'IOHOB >I<I'IBOi.1 KneTKI'I1 ,6•1 o- 19 K, Y41'1TbiBaA, 'ITO, B HaWI'IX OnbiTaX npl1 

MaKCHMan!>HbiX 3Ha4eHHAX H Aei1creyto~ero Ha o6'beKr Mn eeKropbl B H V nepneH­

AHKynApHbl, Mbl nony'IHM ace Heo6XOA1'1Mble .QaHHble .nnA Haxo>t<.QeHHA Maccbl He- · 

KOMoro I'IOHa. C y'leroM MarHHTHOH npOHHuaeMOCTI'I Hawi.-!x o6'beKroe nepeee.QeM 

3Ha4eHHA H a cooreercreytoLUHe 3Ha4eHHA B: 2,7 'KA/M _:_ 3,3 MTn; 4,0KA/M­

·5,0 MTn; 5,3 KA/M- 6,7 MTn. ho.QcraeHe a npHBe.QeHHYIO Q>opMyny OAHY H3nap 

3QJQJeKTI'IBHbiX CO'IeTaHI'IH 8 1'1 V, a raK>t<e npHHATble 3Ha'leHI'IA q 1'1 r, nonbiTaeMCA 

npH~nH31'1Tenb.HO ycraHOBHTb Macey. npeJlnonaraeMoro HoHa: 
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m= 
5,0·10- 3 Tn•1,6•10'".19 Kn"5·10- 6 M = -27 

1,33•10 Kr. 
3 M/C , 

noJlcTaHOBKa JlpyrHx, nony'leHHbiX a HawHx onblrax co4eTaHHi.1 B 1'1 V, CTHMynHpy­

toLUHX ,3n; JlaeT npaKTI'I4eCKI'I TOT >t<e pe3ynbTaT. no paCC'!I'ITaHHOH Macce npe.Qnona­

raeMoro I'IOHa, BOBneKaeMOrO B pe30HaHCHOe .L\BI'I>t<eHHe, HecnO>t<HO I'I.QeHTI'IQJI'IUI'I­

poaaTb 1-ioH eoJlop·oJla , ( H+) • 0Tm14~e oT ero peanbHoi.1 . Maccbl. ( 1,67 ·10-2 7 Kl'" ) . 

cocraenAeT oKono 20% 1'1 ceA3aHo, no-BHAHMOMY, c npH6nH3HrenbHbiM 3Ha4eHHeM 
. npHHfiToro paJlHYca.KneToK. · . · · · · 

4TO >t<e MO>I<HO 6blnO O>I<I'!JlaTb, Onl'lp8ACb Ha 1'13BeCTHble 3aKOHOMepHOCTI'I, eCnl'l 

. I'ICKOMbiMI'I KOMnOHeHTaMI'I >I<I'IBOH KneTKI'I, pearHpyto'LUI'IMI'I Ha Mn, B Jlei.1CTBI'ITenb­

HOCTI'I fibl_ OKa3ani'!Cb HaXOJlALUI'IeCA Ha nna3M8TI'!4eCKOH MeM6paHe l'lnl'l e6nl'l31'1 Hee 
I'IOHbl H+? 

. Bo-nepBbiX, 1'13BeCTHO, 'ITO JlaHHble I'IOHbl 1'1 BCaMOM .Qene KOHUeHTPHPYIOTCA Ha 

Hapy>t<HOH noeepXHOCTI'I MeM6pafibl, 6narOJlapA i.feMy pH 3Jlecb Ha 0,3-0,{eJli'IHI'I- . 

Ubi Hl'lme, '!eM B OKpy>t<aiOLUei.1 cpe.ne 12 2 1• 

' BO-BTOpbiX, I'I~BecTHO, 'ITO Ha eeni'I'II'IHY PH He Bni'IAfOT I'IOHbl _H+, HaXOAALUI'IecA 

B XI'IMI'I'IecKI'IX CBA3AX_, cneJlOBaTenbHO, B JlBHHOM cny'lae Mbl I'!MeeM JlenO C AI'IHa­

M1'14eCKOi.1 Ql1'131'14eCKOi.1' aJlCOp6uHei.1 3TI'IX I'IOHOB, Hapy>t<HbiMI'I . ·. y'laCTKaMI'I Kne­

T04HbiX MeM6paH. CneJlyer A06aei'!Tb, '\TO 3Ha4eHHA rennoeoi.1 3HeprHH aToMoe 

npl'l 6naronpi'IATHbiX AnA >I<~BbiX 06'beKTOB reMneparypax 1'1 3Heprl'll'l CBA31'1 aTOMOB 
: . . . \ ':' . . ' . -
npl'l Ql1'131'14eCKOi.1 8JlCOp6UI'II'I npi'!MepHO paBHbl. . ' • . ' 

· B-'{perbi'IX (no3TOMY), npouecc,. a.Qcop6uLm HaXOJli'ITCA •B _JlHHaMH'IeCKOM 

paeHoeecHH c Jlecop6uHei1, r.e. _3a 'c'ler 3HeprHH rennoebiX Kone6aHHi1 H.eKoropoe 

KOn~'lec~BO aJlCOp6HpoeaHHbiX MOneKYfl (HOHOB) OTpbiBaercA H HaXOJli'ITCA a' 
CB060JlHOM COCTOAHI'II'I. TaKI'IM o6pa30M,, B nto60H OTpeJOK epeMeHI'I 8601'131'1 aK_-

. · T_I'IBHOH noeepxHOCTI'I aJlCOp6eHTa I'!MeeTCA HeKO_Topoe KOnl'l'leGTBO CB060JlHbiX MO­

neKyn (HOHOB) .: 

8 HaWeM KOHKpeTHOM cny'lae Ha HapY>t<HOH noeepXHOCTI'I nna3MaTI'I4ecKOH 

MeM6paHbl KneToK 3apoJlbiWa ceMeHH JlOn>t<Ha HMeTb MecroHeKaA repMonporoH­

HaA 3MI'ICCI'IA. 

. AcHo, 'ITO Mn,He Moryr cytiiecTeeHHO enHATb Ha xaoTH'IeCKI'Ie rennoBble JlBI'I­

>t<eHHA npOTOHOB, HO B HaWI'IX OnbiTaX nocneJlHI'Ie B COCTaBe CeMAH. npi'IHI'IMaiOT 

. y'laCTI'Ie B HanpaeneHHOM JlB_H>t<eHI'II'I · C onpe.QeneHHOH CKOpOCTbiO OTHOCI'!TenbHO 

I'ICTO'IHI'IKa Mn. nocKOnbKY npH MaKCI'IManbHbiX 3Ha4eHI'IAX H .QeHCTBYIOLUero Ha 

ceMeHa nonA eeKropbl B 1'1 V nepneHJlHKynApHbl, a npocrpaHcrBeHHbiH rpaJlHeHT 

B a o6'beMax OTJlenbHbiX KneToK He3Ha•mreneH, npH npoxo>K,D.eHHH 3T~X 30H ceo~ 
.60JlHble nporOHbl,· nony'IHB HMnynbc, HanpaeneHHbiH no Kacarenblioi1 K OKpy>KHoc­

TI'I c pa.QHycoM r, OCb KOTopoi1 napannenbHa B, 6yJlyT · crpeMHTbCA K BbiXOJlY Ha 

rpaeKTOpi'IIO napMOpa. To >t<e npOHCXOJli'IT c npOTOH(IMI'I, JlBI'I>I<YLUI'IMI'ICA B 1..11'1-

KnOTPOHe. npl'l YMeHbWeHI'II'I eeni'I'II'!Hbl 8 .·.('ITO B. HaWI'IX OnbiTaX I'IMeeT MeCTO 

nocne npOXO>t<Jle~I'IA 06'beKTaMI'I HB.rl UeHTpanbl-fOH 'laCTbiO MarHI'ITB) paJli'IYCbl 3TI'IX 

oKpy>t<Hocrei1 yeenH'IHBatorcA. B 3TOM cny'lae nporoHbl nony'lator ueHrpo6e>t<HbiH 

I'!Mnynbc 1'1 MOryr BbiHTW 3a npe.nenbl JleHCTBI'IA Cl'ln BJlCOpQUI10HHOro B3ai'IMOJleHCT· 

BI'IA •. noHATHO, 'ITO B OTnl'l'll'le OT BaKyyMa I..II'IKnOTpOHa B Me>t<KneTO'IHOM npoCT· 
' 9 .. ' 
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paHCT8e CB060AHbi'e npOTOHbl peanbHO He M~ryT ,A8Hf8TbCR no OKPY>KHOCTRM. ltlx 

_TpaeKTOPHH A8H>KeHHR 'AeTepMHHHpyiOTCR 838~1MOAei1CT8HAMH C MOfleKynaMH H 

APYfHMH ~10H8MH, COAep>K81.1.1HMHCR, HanpHMep, 8 KfleTO'IHOH CTeHKe. Iii TeM He 

MeHee 38 C'leT YK838HH0fO UeHTpo5e>KHOrO HMnynbC8 npH A8HHbiX YCfl08HAX A8H· 

>KeHHA 8 Mn C8050AHble HOHbl H+ 3a HH'ITO>KHble AOnH ceKYHAbl cnoco6Hbl 8biHTH 

1!13 3oHbl aA~Op5UHH KneTO'IHOH MeM5paHbl. AnA cpa8HeH~A HeTPYAHO pacc'!HTaTb, 

'ITO 3a Ka)f(AbiH nepHOA Tenn08biX KOne5aHHH npH .HOPMaflbHbiX. TeMnepaTypax 

HOHbl H+ ycne8aiOT npOHTH pacCTORHHA MeHbWe 1 o- 1 0 -M H 8 5onbWHHCT8e cny'la­

ee He 8biXOAAT 1-13 30Hbl AeHCT8HA CHn aAcop5uHOHHoro e3aHMOAeHcTElHA. 

KaK cneACT8He yxoAa 'laCTH HOH08 H+ c: no8epxHOCTH.MeM5paHbl, 3AecbnpoHc· 

XOAHT HeKOTOpOe n08biWeHHe pH, 'ITO AOti>KHO 8KfliO'IHTb KOMnneKC 5HOcpH3H'IeC­

KHX H 5HOXHMH'IeCKHX H3MeHeHHH, K8>KAOe 1-13. KOTOpbiX HeOAHOKpaTHO Ha5ni0Aa· 

flOCb MHOfHMH MarHHT05HOflOfaMH. 3aMeTHM, 'ITO -npeAnOflO>KCHHe 0 803AeHCT8HH 

Ha >KH80H o5'beKT cna6oro 3neKTpOMarHHTHoro cHrHana KaKTpHrrepa, 3anycKaiOLI.Ie­

ro_ ueny10 nocneA08aTeflbHOCTb A8fleHHH, A080flbHO O'le8HAHO H 8biCKa3bl88flOCb 

y>Ke Aa8Ho
12 31

• Ho noAo6Hble npeAnono>KeHHA noKa ocTa8anHcb HeKoHKpeTHbiMH 

1-1 6e3AOKa3aTenbHbiMH •• AoKa3aTenbCT80 >Ke CYLI.IeCT808aHHA nocTynHp08aHHoro 

HaMH Tpl1r:repa - YXOA8 '18CTH HOH08 H+ 1!13 30Hbl 8ACOp5UHOHHOrO 83lll-1MOACHCT· 

8HA C no8epXHOCTbiO KfleTO'IHOH MeM5paHbl - MO>KCT Ocii08bi88TbCR, KpOMe 1-13· 

8CCTHbiX 38KOH08 H ynOMAHYTbiX 'Pe3YflbT8T08 C05CT8CHHbiX OnbiT08, e1.1.1e H Ha 

uenOM PAAe H38eCTHbiX cf:JaKTO,B _KaK flOfH'IHbiX CfleACTBHAX 3TOfO A8fleHHA. 

1) liiMeiOTCR pe3yflbT8Tbl OnbiT08, cor naCHO KOTOPbiM npH 3cpcpeKTH8HOM 803· · -· 

Aei1cT8HH Mn Ha >Ki.1Bble pacTHTenbHbre KneTKH, nocneAHHe A080nbHo cyll.lecT8eHHo .. 

noHH>KaiOT pH oKpy>Ka101.1.1ei1 cpeAbr'
2 41• ltl38eCTHo, 'ITO noAKHcneHHe 3HAocnepMa · 

~ . . - . - . ~. 

ABflAeTCA .KfliO'Ie8biM 3TanOM npopaCT8HHR 3epH080K, T.K. H8CTpaH88CT 8CIO CHC· 

TeMy 8HeKneTO'IHOfO m1ll.le8apeHHA Ha pa60'IHH pHTM 12 S 1• nofiATHO, 'ITO 8b.15poc 

3a npeAeflbl >KH8biX KfleTOK 3~HTeflHA lUHTKa 3epH080K 8 npHneraiOI.I.IHe'cnol-1 3HAO· 

cnepMa H·oHo8 H+ npH8CAeT K 'yKa3aHHOMy nOAKHcneHHIO.' · 

2) 8 3HAOCnepMe 3epH080K• COAep>K8TCA KHCflble •rHAp0fl83bl, 8 nepey10 

oyepeAb, a-aMHna3bl, cnoco5Hble-aKTHBH3Hpo8aTbCA HoHaMH H+ 12 5 1.'3Ta aKTH8H3a­

LlHA H Ha5niOA8eTCR npH MarHHTHOH o5pa50TKe CYXHX CeMAH 3epH08biX KyflbTyp 

m!peA 8brce8oM
126 

{, ycKopRA pa3no>KeliHe a-aMHna3oi1 KpaxMana i.o ManbT03bl 

H ffliOK03bl. 

3) YcKopeHHe o5pa3osaHHATfliOKOJbl 8 KneTKax 3HAOcnepMa CTHMynHpyeT 

ee npOHHKH08eHHe B >KH8ble KneTKH 3apOAb1Wa H 808flC'ICHHe 8 npouecc ffllflKO· 

J"IH3a, Cfly>Kali.IHH 8 nepBble CYTKH npopaCTaHHA 3epH080K OCH08HbiM reHepaTOpoM 

ATP
12 71

• 3aKOHOMepHo npeAnono>KHTb, 'ITO y· aKTH8H31o1po8aHHbiX a Mn ceMAH 

YCHflH8aeTCR rflHKOfll-13- no cpa8HeHHIO C .KOHTponeM, a COOTBeTCT8eHHO, 5biCTpee .· 

paCXOAYIOTCA yrne80Abl. TaK OHO H ·eCTb Ha CaM OM Aene 112 128 1• 

- 4)- li13BCCTHO, 'ITO npH fHApOflH3e 3anacHbiX 8ell.leCT8 3HAOCnepM·a 05pa3yiOTCR 

OCMOTH'IeCKH aKTH8Hble npoAYKTbl. no3TOMY CTHMYflAI.lHA 8KTH8HOCTH fHApOna3 8 

3epHOBKax, o5pa6oraHHbiX Mn,Aofl>KHa yepe3 HeKoropoe apeMA.nocne Ha'lana Ha6y­

xaHHR npH8eCTH K n08biWeHHIO COAep>K8HHA B HHX BOAbl. 3TO B AeHCT8HTeflbHOCTH 

1-1 perHCTpHpyeTCR 8 Onb1Taxl291 •. 

I 

' 
\ 

5) lti38CCTHO, 'ITO ~biXOA 1-13 nOK~A H Ha'laflO npopacTaHHA CeMAH, nOA05HbiX 

HCCflCAYflMbiM, KOHTponHpyeTCA ypoBHCM , YCBO~HHOH HMH 80Abl npH Ha5yxa· 

HHH
12 71• CneA08aTeflbHO, yCKOpCHHe nOTpe5neHHA 80Abl_ Ha6yxai01.1.1HMH 3epH08· 

K8MH, npOWCAWHMH 3cpcpeKTH8HYIO MarHHTHYIO o6pa50TKY, AOfl>KHO YCKOpHTb 

HX npopaCT~HI'ie 1-1, COOT8CTCT8eHHO, n08biCHTb HX 3n, 'ITO H npOHCXOAHT/26
•
301• 

6) MeM5paHHaA H+·ATPa3a KneTOK_ pacTeHHH MaKCHManbHO aKTH8Ha np~-1 
pH - 6,5 131 1, ~TO 05bi'IHO H i-1MeeT MCCTO H8 Hapy>KHOH n08epXHOCTH >KH8biX' 

KneToK
122 1

• CneA08aTeflbHO, nocne 3cpcpeKTH8HOro 803Aei1CT8HA Mn MO>KHO O>KH· 

AaTb • 8peMeHHOe CHH>KeH!fle_ BKTH8HOCTH 3TOi1 ATPa3bl. Iii, Aei1CT8HTenbHO, Aa8HO 

H38CCTHO, 'ITO noHH>KeHHe aKTH8HOCTH ATPa3 ·A811AeTCA OAHoi1 H3 HaH5onee 'IY8CT· 

8HTenbHbiX peai<:u1-1i1 5HonorH'!eCKHx o·5,eKToa Ha Aei1CT8He cna5brx Mn 132 1• 

7) BpeMeHHOe CHH>KeH!fle aKTHi3HOCTH · H+ -ATPa3bl AOfl>KHO noene'lb 3a co5oi1 

nOHH>KCH!fle pH UHTOnna3Mb1
131 1, ,KOTOpOe, 8 CBOIO 'o'lepeAb, 8bl308eT lo13MeHeHHA 

3HepreTHKH,. CKOpOCTCH 5HOXH~H4ecKHX peaKUH~ H ecero MeTa50J1H3Ma KJleTKH, 

.'ITO nocioAHHO ·H Ha6n10AaeTCA np~-1 Aei1cT8HRX Mn Ha pacTeHHA 
13 3 1."-

. ' 8) MeM6paHHbiH- 3fleKTPH4CCKHH nOTCHUHan .cio onpeAeneHHOH creneHH o5yc-

fl0811CH. pa6oTOH. ClflCTeM aKTH8HOrO Tpa~CM.eM5paHHOf0 TpBHCnOpTa HOH08 12 S 1:- -

88HAY 8pervieHHOrO CHH>KeHHA aKTH8HOCTH H+ -ATPa3bl cneAyeT O>KHA8Tb 8peMeH­

HOe yMeHbWeHHe 8CflH'IHHbl.yKa38HHOrO noTeHui-fima. 3TO H npOHCXOAHT npH ACH· 

CT81-1H Mn Ha KneTK:HpacTeHHi1 1341•· _ · _ • · · ·· _. · _ 

9) nocKOflbKY MCM5paHI:IbiH 3JleKTPH4CCKHH nOTeHUHan KfleTOK paCTeHHH np~-1 
npoYHX paBHbiX ycfl08HAX cnoco5CT8yer npoxo>r<AE!I-Il-110 8HYTPb 'lepea MCM6paHy 

HOH08 K+ no ·3neKTpH'IeCKOMY rpaAHeHry; npoTH8 KOHUCHTpaUHOHHoro rpaAHeH~ 
Ta 13 51, TOO'Ie8H~Ho; ~TO npl1 3cpcpeKTHBHOM 80.3Aei1t::T8HH ·Mn CKOPOCTbnpoxo>K-

+ ' . . . . ' ' 
AeHHA,HOH08 K 'lepe3 MeM5paHy 8HYTPb AOfl>KHa yME!I-IbWHTbCA. 3To 1-1 3acpHKCHpo-

8atio 8 onbiTaX C K~eTK~MH paCTCHHi1 12 0 1• , . -

1 0) ltl;8eCTHO, 4io yMepeHHble cTpecci.r MOryr 3anycKaTb cnoco6HoCTb K npo­

pacTaHi-110 ceMAH 1a6 ~ liiHAYUHpo8aHHblenpe.!inocee~oi1 aKTH8H3aUHei1 8 Mn OTKno­

HeHHA_ OT HOpMbl,-npOA811Ar01.1.11o1eCA _npH Ha5yxaHHH 3epH080K (aKTHBHOCTH cpep· 

MCHT08; CHHTe3a ATP, TpaHCnOpTa HOH08, CKOpOCTH nocTynneHHA 80Ab1), Hel-13· 

5e>KHO npH8eAyT K apeMeHHOMy cpyHKLlHOHaiii.HOMY paccornaC08aHHIO HOpM8flb· 
( . . . - ' . . 

HbiX npoueCC08, npeAWCCT8YIOLI.IHX npopaCT8HH'?, T.e. MOryT paCCMaTpH88TbCA KaK 

MeTa60flH'IeCKHH CTpecc cna6oi1 ~111-1 yMepeHHOH HHTeHCHBHOCTH. CneA088TeJ1bHO, 

CCTb OCH088HHA O>KHA8Tb n08biWE!I-IHe cnoco6HOCTH K npopaCT8HHIO, (a 3Ha4HT H 

3n) np~-1 aKTH8H3allH1!1 Mn 8 nep8yl0 O'lepeAb.y ocna6neHHbiX ceMAH c noHH>KeH­

'Hoi1 acxo>KecTbiO, 'ITO 1-1 Ha5n10AaeTcA 8 Aei1CT8HTenbHOCTH 
13 7 1• 

Ha pHC.3 n'p1!18CAeHa CXeMa KOMnneKca A8J1CHHH: npOHCXOAALI.IHX B 3epHOBKe 

nocne npeAnoce8Horo 3cpcpeKTH8Horo 803Aei1CT8HA Ha Hee Mn 1-1 8brce8a. 

BepOATHOCTb TOro, 4TO H3J10>KCHHble pe3yllbT8Tbl B C04eTaHHH C H380CTHbiMH 

"38KOH8MH 'cfJ1!13i1KH H cpH3H'ICCKOH XHMI-1111 eCT~ CJ1Y'I8HHOe C08naAeHHe, npeACT8BflR· 

eTCA He3H84HTCflbHOH. 8 OTfl...;'IHe OT Cyll.leCT8YIOLI.IHX rHnOTe3, npeAnaraeMaA He 

TOnbKO nerKo npo8epAeMa, HO 1-1 Aaei Heo6XOAHMbie OCH088HHA AnA noA6opa3cp­

¢eKTH8HbiX CO'IeTaHHH HanpA>KeHHOCTH Mn, BOJAeHCTBYIOLI.Iero Ha 51-'iononi'leCKHH 



,;,, 

lloB!leqeHHe B pe30HaHCHOE! liBHJKeHH<> CBollollHbiX 
Ha-toa H+ H3 3a-tu . anCO{>(Sw!H HaPYJKHOH noaepx­
HOCTH MeN6paH aapoDUMeBLIX KneTOK CeNRH H 
auxon MHOrnx H+ 3a np<>ne.rn.r YKa3a~A 30HU. 

[JoHHJKeHHe pH B npHneraJO!IIHX K l!tHTKY 
3apon~o~~~a cnoRx 9HJDCrtepNa ~ 

noaumeHHe pH Ha HapYJKHOH Ct"qx>He 
_,'N<>':'6paH 3apom.lllleBUX KneTOK. 

TJom.t!lleHHe aK'rnBHocnt KHCmtX M'npo -
11a3 SHnocneoNa (B T.q.aMH11a3, • 
¢oal>cpHre3, npc>Tea3, 1lHna3) ; 

YCKopeHHe OOpa30BaHHR B 3HnocnepN<> 
npoDYKTOB rnnpom<3a, (B T.q. NaJih· 
TOOW, rmoK03W 1 aMHHOKHC.OOT1 m-fpHLIX . 
KHCnDT) H HX TpaHatq>Ta B KneTKH 
3ap:l.IIWIJJa. 

AKTHBal!HR B 3'rnX 
KneTKax HeKOTDpYX 

.rtJXX.teCCOB1 CBR- , 
3aHHWx c Hatonb3o­
aaHHeN IJaHHUX Me -
TaOomn'OB (B T.q. 
rJtHKOJU.1:3a, au-rrega 
~Metft'OB) • 

noaumeHH<> OCNO'rn -
· "ecKoro OOTeHliHa • 
na CeNRH, YCKCT"' -
HHe HX Ha0yXaHHRo 

llaKonneHHe B KneTKax 3aponuma. 
He00xOIIHMioiX KOMilottetrrOB Jlllll Haqa]Ja 

MHT030B. 

. ~. 

3aN<>nneHHe Op:l­
xo~eHHR J.fOHOB 

' qepe3 MeNCSpaHU , 
_no 9n"KTP""ec -
KOM~ rpanHI;!HTY • 

• I!3NeHeHH<> aK -
THBHOCl"H H<>KO -

• TDpUX ¢epM<>H -
TOB H, CCO'TBeT­
CTBeHHO,'CKcpo­
CTeil p11na !5Ho­
XHN. npoueccoa 
B Knenal.x. 

BpeNeHHbli:i _ MeTafunlt"eCKHH CTpeCC 
Ma110il .HHTeHOfBHOCTH, 1-llU!Vlli"PVIOIIIHH 

· KONnneKC OTBeTHWX peaKl!HH B 
mmwc: _Knen<ax 3apo.~~W~JJa. , 

nomtldeHHe BepOitTHOC'I\'I H cKc:pocm 
npopaCTaHHII 3epHOBOK H, COOTBeT-
CTBeHHO, Yl3E!JlH'.{eHHe I(X 9n. · 

Puc.3. CxeMa KOMnneKca noi:neooearenbHbJX RBneHuii e npopacraioUJUX 

3epHOBKaX nocne UX 3CprjieKTUBHOfi npeonoceBHOii o6pa60TKU B MaZHUT- - _ 

HOM none u BbJceea. 

12 
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OfibeKT,. CO CKOpQCTbto ABH>KeHI-IA :nora 06beKT8 OTHOCI-!TenbHO CHnOBbiX nHHI-IH 

nonA, npl-1 y'leTe cpeAHI-IX p8AI-IYCOB KneTOK, eocnpi-IHI-IM8K>U.\11X B03AeHCTBI-!e. 

BnonHe O'leBHAHO, 'ITO 11 B ·KneTK8X >t<I-IBOTHbiX 1-!HAYL.\HpyeMoe BbiXOAOM '18CTI1 

HOHOB · H+ 38 npeAenbl eHeUJHeH noeepxHOCTH MeM6p8H noBbiWeHHe pH e 9TOH 

30He epeM~HO 113MeHHT 8KTI-IBHOCTb ~/N8+~ATP83bl, 'ITO T8K>Ke noene'leT 38' 

co6oH KOMnneKc cooTeeTCTBYtoU.\HX H3MeHeHH~. · npaKTH'IecKH see OTAM~Hble 
9T8nbl yK838HHOrO KOMnneKC8 HeoAHOKp8THO npi-!BeAeHbl p83HbiMI1 8BT0p8M11 K8K 

. pe3ynbT8Tbl onbiTOB no H3y'leHHto AeHCTBHA Mn H8 >t<HBOTi-u:1x, Ho'11x KOHKpe-i-Hoe. 

onHC8HHe BbiXOAI-IT 38 p8MKI-f.A8HHO~p860Tbi. . 

8 38Knto'leHHe' OTMeTHM, 'ITO npeAnO>KeHHbiH MeX8HI13M A_eHCTBI-1~ Mn H8 

>t<HBble KneTKH nponHB8eT ceeT H8 PAA xopowo H3BeCTHbiX aMnHpH'IeCKHX 38KOHO· 

MepHOCTeH, He 1-!MeBWI-IXAO 9TOrO K8f<I-IX·ni-!60 apryMeHTI-IpOB8HHbiX OfibACHeHHH: 

, 1) Mn He OK83biB8eT cyll.\ecTBeHHOrO Bni-IAHI-IR .H8 8KTI-IEIHOCTb Q>epMeHTOB B 

p8CTBOpe in vi fro, B TO >t<e epeMA 8KTI-IBI131-!pyA OAHI-1. 11 1-!H,rl-!61-!pYA ApyrHe cflepMeH- · 

Tbl B >t<HBbiX KneTK8X "' opr8HOHA8x 13111; · · - · 

'2) o6p860TKa B Mn, ocyU.\ecTBnAeM8A npl-1 TeMne'p8Type mHAKOrO 830T8, T8K­

>t<e OK83biB8eT H'eKOTOpOe Bni-IAHI-!e H8 cyXHe ceMElH8 'p8CTeH~~;·iHiCMClTpA H8 np8K·. 

Tl-!'leCKI-1 nonHoe OTCyTCTBI-!e o6MeH8 BeU.\ecTB npl-1 A8HHbiX ycnOBI-!AX/
9

/; _ . 

3).xa'i·A anHAHHe Mn Ha·6HonorH'Ieci<He o6beKTbl He Bbl3blsaeT ~oMtieHH~. He­

aocnpoH3BOAHMOCTb pe3ynbT8Taa· ocTaeTCA octloeHbiM npen~TCTBHervl pa3BHTH~ 
MarHHT06HOnorHH 1391; ._ \· . 

4). HecMOTPA H8 TO,' 'ITO 9HeprHA, BHOC~MaA npH o6pa60TKe' 6HonorH'IecKHX 

. o6MKTOB a Mn, K8K np8BHno;a 104 ..:;,107 pa3 MeHbWeTennoe~H aHeprHH8ToMos, 

axOAAU.\1-fX e. 11x cocT8B, 11n11 aneKTPHiteci<oH aHepn111 i1oiios 8 >t<HBblx'MeM6paH8X, 

1-!MetoTCA 'AOCT8TO'IHble CBI-!AeTenbCTBa· 0 8m1AHI111 Mn Ha npol.\eCCbl npHcOeA~He­
HI-IA 1-!0HOB K KneTO'IHbiM MeM6p8H8M 11 nepeKOMnOHOBKY :38pAAOB H

2

8: I-IX no-

aepXHOCTI-1 14 0 1; • . 

5) nocne aQ>.Q>eKTHBHOH o6p860TKH a Mn CTHMynHpYtoU.\1-!H aQ>Q>eKT y cyx11x 

CeMAH 3epHOBbiX KynbTYP coxp8HAeTCA no Kp8HHeH Mepe HecKOnbKO HeAenb /J 
7 

(. 

BbiBO,llbl .·· • 'I ~· : ~ '. 

1. flp11 npony(:K8HHH cyx11x ceMAH 3epHOBbiX k:ynbryp~epe3 MarHHTH6e none 
. . ' ' . .. '· 

C nocneAytoU.\1-fM I-IX BbiCeBOM 11 113MepeHHeM aHeprl-!11 npOp8CT8HI-IA CKOpQCTb ABI-1· 

>t<eHHA ceMAH np11 npo'IHX paBHbiX ycnOB"',RX '.iJ'eriryeTCA cytUecTBeH~biM Ql8~TOpoM 
B03AeHCTBI-IA H8 A8HHbiH noKaJ8Tenb. 

2. np11 11CrlOnb3088HI111 11CTO'IHHK8 M8rHHTHoro nonA 113 68pHesoro Q>epp~-~T8 
p83MepoM 120XBOX64 MM c nontocaMH no 6onbWI-IM nnOCKOcTAM "' ABI-f>t<eHI-!11 

ceMAH nepneHAHKYnApHo rn8BHOH oc11 M8rHHT8,_ n8pannenbHO cesepHoMy nontocy 

11 H8 T8KOM paCCTOAHI-111 OT nocneAHero, 'ITO M8KCI-IM8nbH8A B03Ae~CTBYIOU.\8A H8· 

npA>t<eHHOcTb coCT8BnAn8 4,0 KA/M, aQ>Q>eKTHBHo~ AnA nWeHHL.\bl OK83.8nacb CKO· 

poCTb npoxO>t<AeHiiA 3,5 M/c, AnA R~MeHA 11 osc8'J,O M/c. . · · · ·' 

13 



3. Pe3ynbTaTbl onbiTOB noKa3bleataT, .'ITO eo scex 3QlcPeKTI1eHbiX pe>1<11Max npo- · 
nycKaHI1A CeMAH . A'IMeHA 4epe3 MarHI1THOe none (HanpA>KeHHOCTbiO 2, 7; 4,0; 
6,3 KA/M) OTHOWeHI1A CKOpoCTI1 Ae11>KeHI1A 06beKTOe K eeni1411He B03Aeeicn3yta-
1Ueei HanpA>KeHHOCTI1 npaKTI1lleCK11 OAI1HaKOebl .. 

4. B03AeeiCTel1e MarHI1THoro nonA HanpA>KeHHOCTbta _1 ,3 KA/M np11 co4eTaHI111 
C 11CCJleAOeciHHbiMI1 CKOpOCTAMI1 nponycKaHI1A AaHHbiX CeMAH CytUecTeeHHO He'no-
eni1An0 Ha 11x JHepr1110 npopacraHI1A. _,. ·. 

5. CpaeHI1TeSlbHOe 113y4eHI1e . eni1AH11A npeAnoceeHoro eo3Aeeicrei1A MarHI1T-
. . : . :.J 

HbiM noneM Ha 3Heprl110 npopaCTaHI1A CeMfiH A'IMeHA n03eOnl1nO YCTaHOei1Tb cne-

AYIOIUee: .:.:, 
·a) epeMA 3KCn0311LII111 CeMAH: e ,MarHI1THOM none caMO no· ce6e He AenAeTCA 

AeTepMI1HI1PYIOIUI1M cflaKJOpoM e03AeeiCTe11A; .· . . , . '' ' 
6), nony'laeMblei .. 3cflcfleKT _H'e. 11M~eT. OAH03Ha4HOC1 3aei1CI1MOCTI1. OT 3H~4eHI1A 

. 3neKTpl14ecKoro noTeHLII1ana,,; 11HAYLI11pyeMoro . CI1J?OC1 nopeHL!a e HanpaeneH1111, 
nepneHA11KynApHOM eeKTOpaM CKOpoCTI1 11 HanpR>KeHHOCT11;. 

e) 3cPcPeKT He 11MeeT. onp~AenAtatUeei 3aei1C11MOCTH or: .. :3Ha4eHHA e11xpeeoC1 
3.[\C, HaeOAI1r:_,OH .e nnOCKOC~A~, nepneHA11KynApHbiX Cl1nOebiM n11H11AM MarH 11THO· 

• < ' ~ ' • ' ' , - • ' ' • 

ro nonA. . . , , . , , 
6. OcHoebiBaACb · Ha, pe3ynbrarax ·AaHHbiX onbiToe,. cflaKTax, ycraHoeneHHbiX 

' ' . ' ' '' ' , " , ~ 

npeAWecTBYIOIUI1M11. 11CCneAOearenAMI1,. a· TaK>Ke HeKOTOpbiX 113eeCTHbiX 3aKOHaX, · 
ec~b ocHoeaHI1e npeAnO~I1Tb H~~Y~ r11nofe3y o6 oAHOM 113 eoaMO>KHbiX MexaHI13-
Moe AeHCTei1A MarHI1THoro nonA Ha 611onor11'1ec.K11e o6oeKTbl. CyTb ee ceoAI1TCA K: 
cneAytatUeMy: rp11rrepoM 3cPcP~~T11eHoro eo3Ae~CTei1A MarH11THoro nonA Ha nepe-

, ' ' • ' '', •• , '· j : , • • "/ • • • ~ • ' • 

CeKaiOIUI1e ero Cl1nOeble HI1H!'1!1}1{11~ble KneTKI1 AenAeTCA ebiXOA 3a npeAeHbi3?Hbl 
aACOP6LII10HHOro e3a11MOAeHCTei1A C Hapy>KHOH noeepXHOCTbiO KneT04HbiX MeM6- ': 

. ' ' + ll" '· '. ,. ' . . ' 

paH 4aCTI1 .110Hoe H ; eoe~e~ae_'Y!biX B.IJ.e3oHaHcHoe Aei1>KeH11e. 

{.: 
r: .. 
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Canoroe A.C. 

CKopocTb nponycKaHIIIACeMRH ~epHoe 
'lepe3 MarHIIITHOe none KaK CYLUOCTBeH 
a!fl!fleKTIIIBHO-fO B03Ae~CTBIIIA Ha imepn 

noKa3aHa 3aBIIICIIIMOCTb 3QlQleKTa 
c·eMAH 3epHOBbiX KynbTyp OT.CKOpOCT 
MarHIIITHble nonA pa3Hb1X HanpA>KeHHC 
HlllpOBaHI-iR 3QlQleKTa AniiiTenb~OCTbiO B• 
UlllpOBaHHOrO HanpAmeHIIIR. noebiWel 
nplll. ycnOBIIIIII pe30HaHCHbiX CO'IeTaHIIIi 
HOrO nonA Ill CKOpOCTIII ABIII>KeHIIIA CeM 
TOpoe 'IIIICno IIIOHOB H+, aACOp6!<1poBal 
3apoAb1WeBbiX KneTOK 3epHOBKIII, CT 
>keHHe no Ltl<lpKynApHO~ TpaeKTOpl-11<1. 

• >t<eHHOCTIII :'JTH.IIIOHbl npH06peTaiOT LteH 
IIIOHOB H+ 3a • npeAenbl 30Hbl aACOpl 
Tp~<~rrep, 3anycKaiOLUIII~· uenb npoue 
aHeprllllll npopacTaH~<~A. 

Pa6oTa BbiOOnHeHa B na6opaTOplll 

Coo6llleHHe 06'be,!lHHeHHoro HHCTHl) 

1 
!lepeeoA aeTOpa 

: Sapogov A.S. 
Velocity of Cereals Seeds Movement vi 
as a Determining Parameter of Action I 

The dependence ~fa stimulation 
velocities of their 'movement before so• 
sities is shown. The absence of the de 
action or induced potential valuerh< 
energy takes place at the condition of 
tion an.d velocity of seeds movement t 
ions, which are adsorbed by an exterr 
cells, begin the resonance movement 
acquire a centrifugal impulse with th 
travel of a plenty of H+ ions outsidt 
possible-trigger, which generates the d 
growth energy jn conclusion. 

The investigation has been. perfo 
lems; JINR. 
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