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B H8CTORUlee apeMR a MarHMTo6Mononut 'cno>t<Mnacb KpMTM'IecKaA CMTYBI4MR: · 

XOTR ctlaKT allMRHMR MBrH~THbiX noneM H8 fSMOllOrM'I8CKMe o6~eKTbl, no MHeHMIO . 

6oJlbWMHCTaa cneuMallMCTOa; He abl3blaaeT COMHeHMM, HeaOcnpoMaaOAMMOCTb pe: 

3ynbTaToa CAep>t<MaaeT pa~BMTMe 3TOM HayKM111• Hea~otcoKy_tO aocnpoM3BOAMMOCTb 
MarHMT06MOJ10rM~8CKMX 3KCnepMMI!HTOa ''laUle acero .061.RCHRIOT aJlMAHMeM TaKMX 

KOppMrt'IPYtOUlMX ciJaKTopoa, Kat< TeMnepaTypa, CaeT, MOHM3MPY10Ul8R. p8AM814MR; 
. 3Mn . H8CBeTOBOrO AM8n830Ha, . rpaBMT814MR Ill, p83yMeeTCA, ·ciJM3MOJ10rM'I8CKOe 

: 1 1 I · 
COCTORHMe o6-..et<Ta, oco6eHHOCTM_ ero o6MeHa B~UlecTa 12 • I · •. 

He coti.tHeaaRcb a cnoco6HOCTM KB>KAoro M3 nepe'IMcneHHbiX ctJat<ropoa aHeerM 

at<n8A a owM6Ky penpe3eHTBTMaHOCTM MccneAyeMbiX Bbt6opot<, aarop yaepeH 111 a 

B03MO>KHOCTM HMBE!nMpoB8Tb BllMRHMe 1<8>KAOro 1113 HMX. noMMMO TP8AM14MOHHOM 
. CT8HAa'pTM3ai4MM ycnOBMM Ill o6-..et<TOB OnbiTOB, AOCT8TO'IHOCTM 061oeMOB BbiOOpot<,' 

'IMcna noaTOpHOCTeM a onbtTe M onbtTOB a cepMM, Heo6xOAMMO npMMeHRTb cn814M· 

aJlbHbl8 MeTOAbl YTO'IHeHMR BnMAHMR TOro MnM MHOrO KOppMrMPYIOUlerO ctJat<TOpa. 

Tonbt<O KOHKPeTM3814MR anMRHMR n106oro noA06Horo.ctJat<Topa 111 ero ycrpaHeHMe 

no3BOllRT MarHMTo6oonorMM craTb,· Hat<OH814, nonH014eHHbiM M p83BMB810UlMMCR ' . . 
p83A8110M ~MOctJM3MI<M. · • . . . 

Uen~o.O AaHHOM Pa6oTbl RBllAeTCR npoeepKa ponM OAHoro_ M3 B03MO>KHbiX 

t<OppMrttpytOUlMX ctJ&t<TOPOB - reoMarHMTHOrO noliR (rMn) B He&OcnpoM3BOAM· 
MOCTM om.troa no anMRHMtO Mct<yccraeHHbiX MarHMTHbiX non8M (VlMn) tia 6Mono· 

rtt'lecKMe o61.eKTbl. . 

061.et<TaMM Bbl6p8Hbl CeMeHa ABYX 3Jlat<OBbiX KYllbTyp: OBC8 COpTa raM6o M 

nWI!HMI4bl copra 3apR. 06e napTMH ceMRH npeAB8pMTellbHO npoaepRJlMCb HB OAHO• 

poAHOCTb, l<l18CCHOCTb, BllB>KHOc;:Tb M B Te'!eHMe acero CpoKa npOB8AeHMR CepMM 

OnbiTOB Xp8HIIIJ1MQ. B CT8HA8pTHbiX ycnOBMRX. 8 K8'18CTBe TeCTB MCOOJ1b30B8Hbl M8-

TOAbl rOCTa 12038-84 AnA onpeAelleHMR 3HeprMM npOp8CT8HMR (3n) AaHHbiX . 

~n~oryp131• 06pa6ort<a ceMRH a 1!1Mn cocroAna a roM, 'ITO ...ix nponyct<anM 3a 

. 20-40 MMHYJ AO BbiCeaa ~ep83 none, C03AaaaeMOe.OAHMM M TeM >K8 MCTO'IHMI<OM 

(6apMe&0~8ppMTOBbiM 6pyCOM); C ciJMt<CMpoaaHHbiMM CKOpoCTRMM, no OAHOM M 

TOM >t<e rpaeKTopMM. MaKCMMBnbHaR MHAYK14MR AeMCTBYtoUlero. Ha ceMetui 1!1Mn 
5 MTn, Ct<OpocTb ABM>KeHIII.R ceMRH OBCB 3,0 M/C, CeMAH nWI!HMI4bl ~ J,5 M/C. 

npopaUlMBBllMCb o6pa6oT8HH.ble (0) Ill Heo6pa6oTBHHble (K) C8MeHa B '18WI<8X 

nerpM M8>KAY CllORMM yanaM<HeHHOM ciJMllbTpoaanbHOM 6yMarM a T8MHOTe npM 
TeMneparype 20 ° C. 8 cepMM onbiTOB C nWeHMI4eM MCnOllb30BaH AOnOllHMT81lbHbiM 
I<OHTpollbHbiM BBpMBHT (K3), npopBUlMBB~MbiM, t<poMe nepe'IMClli!HHbiX ycnOBMM, 
eUle Ill np111 ocna6neHMM rMn npMMepHO B 100 p83 C nOMOIJ.IbiO nepM&nl108BOrO 3Kpa· 
H8. Cepi.tM 1113 20 onbiTOB C OBCOM M 14 onbiT~B C nweHIIII.leM npOBeAeHbl C MHTepaana· 

Mill Mf!>KAY OnbiTBMIII npMMepHO B 7 AHeM, COOTBeTCTBeHHO, B Te'leHMe 4,5 M 3 Melj:RI4eB. 
~ ··':'- ' ,- ~ 
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B Ta6n. 1 npMBeAeHbl pe3ynbT8Tbl cepttM onbtToa c ceM8HaMiil 08ca. Ecn111 

6parb 3a 8AIIIHMUY peaynbTST OTAenbHoro onbtTa H 88CTIII pac~eTbl c nOMOillbtO 1-ecra 

CTbiOAeHTa, MO>KHO I<OHCT8Tiilp088Tb, 'ITO o6pa~Tt<8 8 1!1Mn rl08biCHna3n c'eMAH 

c ypo8H8M 8epoATHOCTiil 0,999. CpaaHiila AliiCnepcliiM p~yn~o~aroa ~TAen~Hbtx'onbi
T08 no ceplillil c noMOillbto KPiiJTepHA ct>111wepa, MO>KHO yr8ep>t<Aarb o ·AoCT08epHOM 

' J ; '\ • ' ' '· 

npeBbiWeHiillll 3TOrO nOt<838T8J1A 8 KOHTponbHOM 88plii8HT8. 3TO CBIIIAeT8ni:>CTByeT 0 

6onbW8H BblpoBHeHHOCTM (nparH03MpyeMOCTiil) not<a3aTeneH 3n y o6pa60TaHHbiX 

ceMAH. Ho, paccMorpea· OTAenbHbte onbtTbl, liiMeeM a 7 1113 20 on~om)a oTCYfCTalile 

A~croaepHoro pa3nlii'IMR M~>KAY 0 ~ K. Pa361!1a o'nbJTbl Ha ABe rpynnbi: c HanH'IIii8M 

3<fJ'ctJet<Ta ("3cpctJ.") M 6e3 3ctJctJet<Ta ("H.3CIJcp.'') ,' nony'laeM liiHTepecHyiO liiH~pMa
U"'io. 0Ka3btaaeTcA·, 'ITO cpeAHHe no ABHHbiM rpynnaM 3Ha'leHHA 3n onbtTHoro aa

PIIIBHTa cosepweHHO OAIIIH8KOBbl. Ho. t<OHTpOnblibiH ~apHaH'T ~; rpyrine "H.3cpciJ." 

Kat<IIIM·TO o6pa30~ AOrHan no ypoaHIO 3n OnbiTHbiH aaplii8HT, OAHOBpeMeHHO AOC· 

TOBepHO · npeBOCXOAA 3n CBOero' >Ke B8pM8HT8 B rpynrte "3c1Jep.".4TO >i<e 38CT8Biill10 

Hill 'I eM He CTIIIMYltl•tpOB.8HHbie CeMeHa eaplilaHTa K OAHOH na'pTiillil, xpaHHBWiii~A Ill 

np~p8UlHB8eMble a:cTporo CTSHA~PTHbiX YCllOBHAX, np~MepHO B Ka>KltoM ~peTbeM 
onbtTe ysenH'IHBaTb cao.O 3n? . • . ·. ' 

l-13aecTHO, 'ITO HeKOTOPble CO'IeTaH,IIIA IIIHAYKUMH Ill '18CTOT 1!1Mn, xapaKTepHble 

AllA nepeMJHHOi1C~T8Bl1AIOUl8Hc"rMn, cyutecTBeHHO yct<OpAtOT rmtt<On"'3 141• Ho Ill 

B03Aei1CTBHe H8 _CeMeHa lf1Mn cpeAHIIIX "'HAYKUMH (cpaBHIIIMbiX C npliiM8HeHHbiM 

1!1Mn) TO>Ke yCiilllHB88T riJIIIKOllH3 15 1• noct<OllbKY B nElPBble CYTI<H Ha6yx8Hiii,A ce-' 

MAH HMeHHo 3TOT npoueec ·RenA eTcA : ocHoBHbiM. HCTO'IHIIIKOM ; 3~eprHH 161, ec~ .. • 
OCH.OBSHMe: npe.a.nonO>KIIITb, ' 'ITO. COCTOAHiile nepeMeHHOH. t<OMnOHeHTbl rM n B 

yKa3aHHbiH nepHoA' ABllAeTCA MCt<OMbiM Kopplilrlilpytout'HM <J>at<TopoM. AnA YTO'IHe

HH~ 3TOro' npeAnOnO>KeHIIIA,; norlii'IHO Cl18AYIOutero 1113 peaynbT8TOB nepBOH CepHiil: 
' . . 

npOB8AeHa BTOP8f\ cepi!IA OnbiTOB. 

' 8 Ta6n. 2 npi.-taeAeHbl 'pe3ynbT8Tbl on~ot-Tos c ceMeHSMiil nweHHUbl; B. uenoM 

no: cepHIII
1 

cp~AHHe 3HaoieHHR 3n o6pa6oTaHHbtX ceMAH npesodxoAR'r ~a~o.s~te :~ 
060IIIX KOHTpOllbHbiX B8plii8HT8X C BbiCOKIIIMIII ypoBHAM"' aepOATHOCTM. TO'IHO T81< 

>t<e; t<at< 111 a nepso'H cepHIII,' AfllcnepcHA 3n a KOHTP~llbHOM sapHaHTe AOCToaepHo 

noabtWeHa nocpaaHeHHtO c onbtTHbiM, tio 3Aecb oHa Tat<>Ke AOcroaepHo npeabt~aer 
"' .AHcnepclilto a 3t<paHI!IposatiHoM KOHTpon~oHoM aaplllaHTe. CpeitHHe >t<e no cep111i1 

3Ha'leHIIIA 3n· B 0601-tX KOHTpollbHbiX sapHaHrax OAHH81<0Bbl. AenaeM BbiBOA: 3K

paHiilpoa'aHHe OT.rMn He06pa6oT8HHbiX ceMAH npat<Tflloiect<lil He lii3MeHAeT cpeAH8H 
' { . ~ '" ,. ·~ • • .. ' '2 ; . . . ' . ' ' • 

3n B ceplillil OnbiTOB, AOCTOBepHO CHIII>K8A aaplii8Uiill0 3TOrO nOK838TeJ1~ OT OnbiTa K 

onbiTy, npH6m1>Kait ee K aap'18UI-t"' 3n o6pa6oTaHHbiX B 1!1Mn C8MAH. 0'1eBIIIAHO, 

~TO B ASHHOH cepHiil onbiTOB ace 3 Baph8HT8 eCTb BbiOOpt<lil p83HbiX ca'aot<ynHoCreH. 

Bei>of!THO, OT. Toro: 'ITO a6contoTHbte 3Ha'leHHA 3n a K nW8HiiiUbl cyutecraeHHO Bbl· 

we; 'l_eM 3n ~ K osca, a6contoiHoe ysenfll'leHHe ee a 0 ot<a3anocb Hlii>Ke, a AOCTO· 

sef}Hoe OTll.lii'IHe 3n OT K no OTAenbHbiM onb,ITSM 3aperliiCTpMpOB8HO T(lJlbKO B no

llOBIIIHe_ cny'lae. 8 TO >Ke ~peMA AOCTOB8pHOe OTlllii'IHe 0 OT K3 OTMe'leHO B 13 Onbl· 

Tax '13 14. A 3TO O'leHb xopowaR 8onpOIII3BOAIIIMOCTb AllA 6HOJ10r'1'18CKIIIX 3t<cne

p1!1MeHT(lB. Pa3AenMM cep11110 2 noAo6H? cel»t"~ 1 Ha 2 rpynnbt: "3!ilctl.'~ 111 ·:H.3!il!il:", 



Ta6nuqa 1. Pe3ynbraTbJ cepuu onbJroe no enuRHUJO UMn Ha 3n ceMRH oeca 
. . . . 

------------~--~--------------------------------------------------------~-
3n B KOHTp.,% 72 77 . 73 71 .81 70 72 72 68 66 76' 73 80 81 70 68 · 76 70 ·79 75 

---------------------------------~--------------------~~---~---------------
0wH6Ka3n,% 3 2 2 2 2 2 2 3 2 2 2 3 2 3 2 2. · 

-------------------------------------------------------~----~-~-----------
3n e onblre,% 83 77 .· 80 ·80 79 79 80 77 74 75 . 79 78 80 83 81 80 77 . 79 80 81 
-----~--------:~----.----:-~----~-------------------------------------------- '.'. 

Owi-16Ka 3f1,% 2 2 2 2 2. 2 2 2 3 1 1 2 3 l . .' 

-~------------------------~-----------------------------------------------

' · ~ .: * Ornuyue 0 ~r K He oocroeepllo. 

-~--~--~~--~-~~---------~---------------------------------~~----------
.06111ee YpoeeHb 3Ha'IHMOC· HaHMetioeaHI-Ie 

Bbi60pKI-1\ 
CpeJlHI-Ie 3Ha· 

'leHI-IA 3n, % 
YpoeeHb eepoATHOC· 

'llilcno TH orni-I'IIIIA K or 0 : A111cnepc111A MOCTH ornH'IHA 
OnbiTOB JlliiCnepCHH: 

------------------~------------~----------~-----~---2------------~-~--
K cepl-11-1 onbiTOB 
0 cepHI-1 onbiTOB · 

73,5"± 1,0 
. 79,1 ± 0,5 

20 
20 

0,999. 1~ •. 95 
5,25 

0,01 

-----.-------:-------~---------: _____ .:.._ _______________________ _..:. _____ -__ ,:.._ ____ :.;..._ 

. 70,8 ± 0,7 
79,0 ± 0,7. 

13 
13 

0,999 6,03 
6,17 

* K rpynnbl ''3¢lcp." 
0 rpynnbl "3cjlcjl." 

-----------------~----~-~---------~----------~-~---------------------~ 
K rpynnbl "H.3cpcp." 
0 rpynnbl "H.3cpcp." 

78,6 ± 0,8 
79,3 ± 0,8. 

.* 4,95 
4·,24 : 

* 

*------------------------------------------------------~----------~---OrnU'IUe He oocroeepHo. · 

Ta6nuqa 2. Pe3ynbTaTbl cepuu onbiTOB no anuRHUIO MMn Ha 3n ceMRH nweHUL(bl 

-----------------------------------------------------------------------11 * 12*; 13 14 ~ ' 2 * 3 4 ' 5 * 6 7 '· a* '9 * 10 
. . -------------------------------------. -------------------------------~----

3n K,% 85±1 84±1 79±2 83±1 a6i1 ao±f:ao±2 87±1 85±1 .. 82±1 87±0 84±1 80±2 .. 86±0 

___ .....; _________ ,;._ ____________ ~---------. ---------:--------------------:-----:-----:---
3n K3,% 84:±:1 83±1 82±0 84±1 85±o 86±1 · 83±1_ 84±1 ·a4±1 83±~ 83±1 82±1 84±1 85±1 . 

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

88±1 86±1 85±1 88±l 88±1 85±1. 86±1 87±.1 87±1. 86±1 86±0 85;1 87±1 88±1 

------------------------------------------------------------------~------
* OrnuYue 0 or K He oocroaepHo. 

----------------------------------------------------------------------
H~HMeHoeaHHe 

· Bbl6opK11 
Cpe.QHHe 3Ha

'leHHA 3 n 1 .o/o -

06tUee 
~11cno 

onbiTOB 

YpoeeHb eepoATHOC· 
TH 0Tni1'111A of 0 AHcnepCHA 

YpoeeHb.3Ha'lHMOC· 
MOCTH OTnH'lHA 

.QHcnepcH~ or K. • 

-------------------------------------~--------------------------------
K cep1111 onbiTOB 
K3 cep1111 onbiTOB 
0 cep1111 OnbiTOB 

83.4±0,8 
83,7±0,3 
86,6±0,3 

14 . 
14 

. 14 

0,9.9 -
-~ 0,999 

7,80 
1,30 
1,34 

0,01 
o;m __________________________ _.:. __ :_.. ___ ~-~-~-~-...:.--~-..:....-~--------------------·-

K rpynnbl "3cpcp." 
J<3 rpynnbl "3cpcjl." 
0 rpynnbl "3cpcp." 

81,3±0,8 
83,7±0,5 
86,4±0,5 

7 
7 
7 

0,99. 
'0,99 ,·. 

4,57 
1,57 
1,62 

0,05 
0,05 

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

K rpynnbl "H.3cpcp." 85,6±0,5 7 * • 1,62: 
K3 rpynnbl "H.3cpcp." 83, 7±0,4 7 0.99 1,24 • 
0 rpynnbl "H.3cjlcjl." 86,7±0.4 7, 1,23 • 
------------------------~------~---~------------~-------------~-~-~--~ 
* Ornuyue He oocroaepHo. 



OCH08bi88ACb Ha p83iUt'IHRX 8apHaHT08 0 H K. Bo-nep8biX, nony'laeM HHQJopMal.lHIO, 
OOAT8ep>t<A3101ltV10 y>Ke HMe8WYIOCR 8 nepso~ CepHH: CpeAHHe 3n 83pHaHTa 0 8 

o6eHX rpynnax COBnaAal~lT, a 3n aapHaHTa K B rpynne "H.3QJQJ." AOCTHraeT ypOBHA 

0, AOCTosepHo npesbtWaA cpeAHIOIO 3n csoero >Ke 8apHaHTa s rpynne "3Q>Q>.". To 

ecTb, OOATb 8 He8oCnpOH380AHMOCTH 3QJQJeKTa 008HHHa HecTa6HnbHOCTb KOHTpOOb· 

Horo 8ap....aHTa. Bo-sTOpbiX, 'ITO .<acaeicA KOHTponbHOro aapHaHTa, 3KpaHHpoaaH· 

Horo OT rMn, TO Mbl BHAHM, 'ITO ero 3n B o6eHx rpynnax 'oAHH8KOBbl H AOCTO· 
. . , . , I . ; , 

aepHO HH>Ke 3n B OObiTe. 3TO TOObKO OOATBep>t<AaeT CTa6HnbHOCTb BOCnpoH3BO· 
AHMOCTH 3n B aapH8HTe' K3, a 3H8,'1HT .... 3QJQJeKT CTHMYOHPoB8HHA 3n CeMAH c 

noMOutbJO lt1Mn. .. . • . . · · . ._ • • ·-·· 
..;' ~1Ta.<, Ha~e npeAnona>.<EiHite o eoaMo>KH.OM anHAHHH nepeMeHHO~ c'oeTaariAIO· 

ut~ rMn Ha socnpOH3BOAHMOCTb MarHHT06HonorH'IeCKH.X OObiTOB c HCnOOb3088· 

HHeM lt1Mn nony'IHnO 3KCf!epHMeHT80b~Oe nOATBep>t<A~HHe. 
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