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B:Be;n;emi:e 

B 3KCIIepKMeHTax c ROCMK'!ecRID.m . JIY'l!aMR' r.ne Heo6xo~o H3-

MepHTn a6COJIJOTHylO IDITeHCHBHOCTb "!aCTKU HJIH ce11eHHe KlC B3aliMO;n;effe­

CT:BKf.I c ~MK pa3Jm'lHl:lX rrorJIOTHTeJieli, BeCnMa :sa,~eH rrpa.B~bHHH 

pac11eT cBeToc1'LJll:l ycTa.HOBRH. B HeKoTOp!:l'.X ~rurx:. B sa:sRcHMoCTH 

OT ROH@rr'ypa.IJ;ID'l ;n;eTeRTOPOB, y;n;aeTCH rro.ncimTaTn 3TOT rrapaMeTp 

aHa.irn:TH'!eCroi: [I] ' HO mrnr;v;a' oco6eHHO , ec.Jlli B ycTaHOBKe HMeRJT­

CH He~CTBHTMDHHe o6JiaCTH (mrum). 6oJiee ajxf,eKTHB!IllMH HBJI.ffiOT­

CH imCJieHHble MeTO;D;l:l, a ID.1eHHO, MeTo,n MOHTe-KapJIO [2] • B TIOCJie,n­

HeM CJI~ae He06XO.IJ:liMO TO~O H TIOJIHOCTnro ~Tl:lBaTn Bee i!aRTOpl:l, 

BJIIDi!O!IU'I8 Ha OT6op TIOJI83HHX co6HT:mt li3 BCero cTaTHCTli'leCROrO Ma­

Tep:1m.Jia, 3aperliICTpHpOBaHHOrO ycTaHOBKOM. Harrpm.mp, B YC'l'aHOBRe 

"llil:OH11 [ 3 J 6paKOB8.7lliCb co6HTH.f!' B KOTOP!:lX CTBOJI H.,nepHO-aJieKTpo-

MarHHTHOrO xacxa;n;a (H3K) rrpoxo,II.HJI CJll.!IllKOM 6Jm3KO K 60KOBHM CT8H­

Ra.M HOHK38.IJ;l!OHHOrO KaJIOpRMeTpa (MK). 0,nHaKO, ORa3aJIOCb HeB03-

MOJKHHM BB0CTH TBep;n;He KpliITep>m, Harrp~ep, Ha faCCT01Uill8 Mell\IIY 

ocnro H8K H K.PaJIMl'I MK c TeM,1lT06H MOJKHO 6wro rrpe.He6pe1lb rrpoHoco'M 

aHeprHH 11epes 6oKoB!:le cTeHRH MK. BBe;n;eHlie TaKHX KpHTepliieB, xoTo-



p1:1e r apa.HTHPOBaJil'I 61:1 H83Hatn1TeJI:OHHit rrpbHOC 3Heprmr li3 OOKOBl:lX 

CT8HOR 11K , CIDI:DHO yMemunuo ClH ITOJI83HYJO cTaTHCTRRy. 3TOT HeRO­

TOpmt rrpOH3BOJI B OTClope COClHTliii MOJK8T Cyill8CTB8HHO l!OB.JUIBTI> RaR 

H?- CB8TOCHJiy Bceli ycTaHOBilli:' Tait H Iffi yrJIOBOe pacrrpc.neJieHHe pe­

r HCTPHPY8MIDC COClHTHli . B paCloTe (2 ] rrpoBe.ii;eHO OIDICa.Hkie aJII'OpHT­

Ma pactieTa M8TO,UOM MOHTe-Ka:pno reoMeTpH"IeCru!X \lla.RTOPOB ycTaHO­

BOK co CJIO.lKHOM reoMe TpHetl:. B 3TOi1 padoTe ,U.7'.JI ILJ1J.!IOCTpa.wlli rrpn­

B8.IJ:8Hl:l 3Hatf8Hliff CB8TOC1l'..Jill y cTaHOBIOI " ThioH" wm pa3.71W-Oill.X: YCJIO­

BHM, Ha:rvra ClHJia cos.n:ana ana.n:orJ.fiiffi.JI rrporpaMMa, H 3Hatiemur cBeTo­

croru , ITOJiytf8HHhl8 c ITOMO!lU>IO Hameit rrporpaMMbl, COBna,naroT c IIpHBe­

.n;eHHh!MH B paCloTe [2] sua<reHIDIMH , eCJIH rrpmnnJiaTI> (RaR :vr B yKa­

saHHow paCloTe) O.IJ:ill!aROBYJO a@leKTHBHOCT:O ITO BC8MY OO'beMy 11K. Ilo­

H.fITH8 "ajrpeKTIIDHOCT:O" 3.IJ:8C:b B03HJiIKJ10 BCJie;r:i;cTBire ITOTepH H8ROTO­

poi1 .no.JIB co6b!Tliii Hs-sa saMeTHoro rrponoca anepr~nr H3K '!epes 60-

ROBh!e CT8HKli 11K. ,1J.Jm ROHRpeTHOCTlt rrp1rne;r:i;eM ItpaTROe omwaHIIe yc­

TaHOBKli "Ilnon" H RPHTepllli OTOopa COOHTHM ITO saperHcTp:vrpOBaHHHM 

KaCRa,I(aM B 11K. 

KpaTROe oITncairne ycT~OBrof "Thrnn". 

Ha pnc.I IIOKa.3aH cxe~na.TH'!eCKliH BH.IJ: ycTaHOB'RH, COCTom:neli H3 

PIM-.ueTeKTopa H HOI-lli38.UHOHHoro KaJIOPHMerpa (11K). B rrepBHX .n:eyx 

psmax: HK B Ra'I8CTB8 II0l'JWTHT8Jl.fi HCIIOJI:030Ba.H CBHHe~ TOJilllHHOH 

3 cM H 2 011, cooTBeTCTBeHHO (p.fi.D:H PbI 11 Pb2) , a B ocTaJI:&HHX 

psmax: - JKeJieso TOJIIIllIBOM IO CM (P.fi.D:H Fe 3 +FeI2). Ilo.n; Ka.JK,l'l;HM pH­

.IJ:OM rrorJIOTHTeJIH pacrroJioJKeHo rro 3I Kaurepe (xpor:1e pif,I(a F~ I2, r:o:e 

KOJIWieCTBO xaMep 28) .n:vraMeTpoM IO cM H .IVIHHOii 330 CM PIIH-;n;e­

TeRTOp COCTOMT li3 36 MO.uyJieli, ITO 9 MO.uyJie:K B Ka.JK,IJ;Oil: WIOCIWCTH . 

B COCTaB MO.uy.JIR BXO,WIT· pa,Il;liaTop rrepexo.n;Horo H3Jlytf8HlI.fI ( I20 CJIO-

4 

·, 

eB Ma.furapa TOJIII\IffiOH 22 MKM J{ maroM 0,3 CM) H MHOrOHJiIT.fIHM npo­

IIOpl.l;HOHaJI:OHa.H Krul!epa ( MrIK) c '!YBCTBliT8JI:oHOM IIJIOJl1a;n;:oIO 0 '9x0 '9 1.r2 . 

HliTH B KaJK;n;Oit Mill{ crpymmpOBalill B Tpli! ce~ IIJIOuia.zu,IO 0' 3x0 '9M2 

Ka.1K,D;M. MeJl(,lzy M11K B Ka.1K,D;0:0: IIJIOCKOCTH >rMeIOTCli He-qyECTBHTeJI:&HHe 

OOJ.IB.CTH (paMH lvll1K, KOHCTPYRTIIBHhle Jl18JIH) IIIIqlirnoft 20 + °22 CM. 

CKrHa.JIH c Ka.1K,D;Orr :KaMepH .11K R c KaJK;n;OH ceroum PIIM-;n;eTeKTopa cHH­

M3.IOTCff H aHa.JIH3HPYIOTCli OT;n;eJI:OHO, 'ITO ;n;aeT B03MOiKHOCTb BOCCT8.HO­

BHT:O TpaeKTopnro 'IaCTHUH R Ha.6.mo;n;an KaR sa rrpo;a;oJI:oHHM, Tart H 

sa rrorrepe'!HhlM pa3BliTReM .ff3K B HK. 

PesyJibTaTH pac<reTa cBeTocru:rH ycTaHOBIGI • 

IIpH OTOope IIOJI83HOit mnfiopMB.IzynI OTOpacmnmrc:o Te COOhITIDi, B 

KOTOPIDC Tpaei tTOpM 'IaCTfil(b! npoxo;n;Ma '!epes 'JYBCTBHT8Jl:hHhI8 06-

JiaCTH MrIK MeHe e <reM B TPex 11JIOCKOcT.a:x: PffiI-;a;eTertTopa. 

Heo6xo;IJ;HMIIM ycJio:wieM .flBJIRJioc:o TaIOKe HaJIH'IHe 3HeproBH;n;eJieHH.fI He 

MeHee '!8M B tieTblpeX pH,I(aX l1K ( ~ 40 rsB B RaJI\I(OM P.fl.llY). Ta!\ KaK 

nm.m o6pa6aThlBaIOTC.fI co61:1TH.fI , B KOTopmc HSK Ha'llil:I8.eTc.ff B Fe 3 

(rum HH.JKe), ' TO IIOCJie;n;Hee y CJIOBHe 03Ha'IaeT, 'ITO TpaeKTOPIDI 'la.CTH­

~ )l;OJDKHa HaXO,Il;liTI>Cli B o6'heMe l1K .uo pif,I(a Fe 6. PactieTHM cBe·ro­

crura y CTaHOBim, COOTB8TCTBYJOI~ STIDA yCJIOB:IDIM, IIpHBe.n:eIIa. B TaO­

~e (ITepBaR CTPOKa). B pac'!eTax yrJioBoe pacrrpe.n;eJieHHe 'IaCTHIJ 

npe;a;CTa:BJIR.l.IOC:O B BliOJ;e: 

I ( e) = I ( o) · co ~mo e. (I) 

Bo BTOpOH CTpOKe TaOJIHlUI IIpl!B8.IJ:8HH 3Ha.'I8Im.ff CB8TOCH.JIH WI.1I 

CJIY'ffi.fi, Kor.n:a OTOHpa!OTCli C06HTIDI, B KOTOp!llC TpaeKTOPllfI 'IaCT~ 

ri:e Bmco;n;HT HS o6'beM:l l1K Bl1JIOT:o .uo pima Fe I2. ()-qemmno, <rTo HMe­

eTC.fI pacrrpe.n:e.JieHRe Ha'Ia.JI8. H3K rro pima.M :KaJiopHMerpa, o6yCJioBJieH-

') 



HOe, B OCHOBHOM, Be.Jlll1mHOH ce'IeHIDI B38.l'IMO,ll;eil:cTBllm perliTCTPHPYe­

MHX 'tfa.CTIDJ; c H,n;paMH .JKe.n:eaa. Ho, :KpOMe 3TOro, B aami:cKMOCTU OT 

r.r.ry6mrn Ha'Ia.Jia H31< B 11K, MeH.fleTCff Tarcite Te.n:ecmrlr yroJi ( CJie.n;o­

BaTeJI:&HO 11 cBeTocwra), OXBaTHBaeMhlli PIIl1-.n;eTeKTOp0M • .]J.lm y-qeTa 

!3TOrO {fla.KTopa. H8MH 6HJIO BBe.n;eHO B 3BM 3Ha'leHJiie ce'IeHIDI B3ruIMO­

.n;eftcTBruI 6t~~~= 700rnb ('Ah ,Fe"" 130 r/cJ?-) 11 c ytreTOM pac­

rrpe.n;e~eHHR H3K no rJiy6IUie paCC"<U{TaHH 3H8'l9HKff CB9TOC~ Bceil: 

ycTa.HOBllli (TJleTM CTJJO:Ka Ta6Jimi;H). OTMeTHM, 'ITO nOJiHM cneTo­

cMa o'leHh CJia6o 38.BHCHT oT ce'leHIDI. naiiee 6HJio y-q•reHo pea.ni.­

Hoe pacrrpe,D;Meffilie H3K IIO wm:He, IIOJIY'I9HHOe 3KCIIepIIMeHTa.JibHO 

Ha ycTaHOBKe "Tul:o:u". 3IJ:a'l9Hlim CB9'l'OCR.Jlbl, rroJiy'IeHHHe rrpH 3TOM, 

rrpne.n;eHH B qeTBepTOH cTJ)oKe Ta6.rrmi;H. B:l'!,ll;Ho, <rro y-qeT peaJihHOil: 

;rr..mum KaCEa,ll;a cyniecTB8HHO He MeHiieT 3Ha'l6HHfI CB6TOCWIH ycTaHOB­

rur. KaK OTMe'laJIOCh BHme. rrpu OT6ope Ita.H,ll;H,JJPTOB B IIOJie3HHe co6H­

TID1 H3 Boero CT8THCTliT'I6CKOrO miTepm3Jia UCK.JlIO'la.JiliC:O co6HTIDI c 

aa.MeTRHM rrpoHocou sHe:pr>:rn HSK <repes 6oKOBHe cTeHRH ill{. C•rerrem, 

BJIIDIHRR 3TOrO yCJIOBWI Bl1,ll;H8 ll3 cpa.BHeHIDI 3KCilepIDi19HTaJibHOro 

pacrrpe.n;e.n:emm co6HTID1, rrpoB3anMo.n;eil:cTBOBaBil111X B Fe. 3, rro Ka­

MepaM :JToro pMa c pa.cqeTHHM pa.crrpe,ll;eJiemi:eM 6ea y-qeTa rrpoHoca. 

Ha pliTc . 2a rrp:irne.n;eHhI 3TH pa.crrpe,ll;enemm, Hop1.mpoBaHHHe B cpe.n;Heii: 

'l8CT1I ( r.n;e BJI:WUrneM BH6bpICH :113-38 rrpoHoca MOlKHO rrpeHe6pe'l:&) • 

Ha p11c.26 np11Be.n;eHo pacrrpe,ll;e.n:eH11e BeJilr<nrnH 

Nt\C - N'i. '3K<.n 

~ .. = N;. MK 

IIOKa3HBa.IOIUeil: ,ll;OJIIO OT6pa.KO:BaHHHX co6HTHii, rrpOB3aHMO.n;eii:CTBOBaB-

nrn:x HM i. -0:11 IW.Mepo:H B fe 3. 3.n;ec:r:. N l :men - 'IIlCJIO sKcrrep11MeH-

Ta.n:oHo saperHCTpRpoBaHHHX co61:1TIDl:' u:eHTP Tl'OKeCTH TOJl'Ili.8. KOTOpHX 

B ,ll;a.HHOM psIAY HaxO,I(liTTCff B i. -oii: KaMepe' a "'l MK - TO .JKe' ITOJiY-

6 

l'j, 

'leHHoe MeTo.n;oM MoHTe-KapJ10 rrpH rn.0 = 7 (sTO oJKM,IJ;aeMoe 3Ha'leHl1e 

m
0 

) • }LJm y'leTa Hes@leKTHBHOCTH Kpa.eB IIIK pacrrpe.n;eJ1erme rrapa­

MeTpa arrrrpoKCHMHpOBaJiOCb ©yHro.ureil:: 

~ ( IXK-Xil ) 
i; Lj :: exp - Aj 1 

r.n;e xi( ..: KOOp,n;HHa.Ta Kpa.H HK, a Xi - xoop.nmraTa i. - ?il: Ii.8.Mepl:l, 

A j - rrapaMeTp, onpe,ll;e.JlffIOIJ1}IB 30HY Heaj:qleKTliBHOCTH B j - OM p.f.I­

lIY. JVm orrpe.n;eJ1eHIDI napaMe~·pa 6j HaMK 6wm MHHIDllR3JiTPO:sa.HH Be-

JJR'llIHli. 
!>1 (N·31<cn .MK)a 

6· - L l - N~ 
J - i.:1 Ni.MK 

r.ne rrp:a pa.c'leTe N1. MK 6hl.Jm y'!TeHH rrapaMeTpH ~tj (a.n;ec:r:., KaR 

:a BHllle, no,ll;Pa3yMeBae TCB: HOPMKPOBR.a pacrrpe.n;Ml(_H:llli Ni :aKCII :11 

t·Jt MK). 

Ha pnc.3 rrpnBe,ll;eHhl 3aBKCIDJIOCTR rra~eTpOB 6· OT t::.,J· ,Il,1LfI J 

BCeX l!teJl63HHX p.f.I,ll;OB HK, IIOJiy'IeHHHe B rrpe.n;IIOJIOJKeHlnI ffio = 6. 

OK8 "!MOC:&, 'ITO 3TH 38BHCIDJOCTH CJ1860 M8H.f.IIOTC.II C rn 0 • 

BH,I(HO, 'ITO 6 j MHHHMaJI:&HH rrpH CJ1e.n;y10II1KX 3Ha11emmx 6 j 

/J. Fe 3,4 = 0,25 M /j. Fe5,6 = 0,20 M 

b. Fe, 7 ' 8 = 0' IO M ~ F< 9 + 12 = 0. 05 M 

Ha pnc .3 

(2) 

ClKOH'IB.TeJlnHHe 3H8'l9HIDi cBeTOCHJill ycTaHOBKH ,Il,1LfI pa3HHX IIOii.8.3a­

TeJieii: m. 0 ' IIOJIY'l6HH!le c Y'J:0TOM ( 2) > rrpne,ll;eHH B rurroli . c TJJOKe 

Ta6Jnmli. 

YrJioBoe pacrrpe,neJ1eHl!e 3aplD!teHHhIX 8,ll;poHOB 

. YrJlOBOe pa.crrpe.n;eJieHHe 8,ll;poHOB KOCMINeCI<OrO H3JIY'J:eHIDI oeiH'l­

HO rrpe,nCTLBJI.HeTCH ~eK mr.n:a (I) • Ba.ltamM napa.MeTJ)OM Jl'.BJlff0TCJi· 

m. - IIOii.8.38TeJll> yrJIOBOrO pacrrpe,ne.neHIDI, ROTOplift CBJI3aH c rrpo6e...:. . ' ; 

rm.Ji rrorJiomemm a.nJ?OHOB [_~~·- YrJioBoe pacnneneJieHHe '!acTIDI. 

7 , 



3aperrrn·rplipoBa!I:'.HY. B 3KcrrepI1MeJITe' TOJKe MOJKHO rrpe;n:C'l'aBRTI> <flyHK­

wreil: mr;n:a (I)' HO c myrm.i ( 60J(bIUHM) IIOKa.3aTeJieM rn • Pa3HOCTL 

rn - m 0 38.BUCliT 0'1' KOHqmrypa.umr ::nwrrepmJ!eHTMnHOH yCTaHOBIC!{; 

oHa 61i1Jia orrpe;n:eJieHa rm11m: MO,neJII<l:pOBarrn:m.1 reoMeTPlltre cK~IX y CJiomrir 

3KcnepRMeHTa. Ha PRC .4 rrp:irne.n:emr 3a.BHCIDIIOCTM m n m - mo O'E mo' 

IIOJIY1IeHH1i1e MeTG.TI:OM MOHTe-KapJIO B HHTepBaJie yr.JIOB 0 ' 8 < Co ~e.::r. 

IIpne;n:eHHHe ,n:s.mrne TIOJIYtieHu c y-qeToM Bcex cinK'ropoB , ROToprrn 

paccMoTPeHH rrpn orrpe.n:eJremm cBeToc:wrn ycTaHOBIUL Bvi;n:Ho,11To m-m. 

CJia6o M6H.ff6TCSI C m • , Ila:paM8 TP m. , liI3MepeIII·Il:IB B ::mcnepl'!MeH­

Te yCTaJIOBIDl: "11HOH 11 
, B TOM JKe KHTepBaJie yrJIOB COCT8.BJil!0T : 

r 

rn = I8,2 ± I,7 , rrpK 

rn. = I 9 ,7 2: I,2 , rrp:;r 

300 ~ E < 500 r aB 

500 ~ E < 1000 raB . 

Ha pHc. 4 aTH s1ratreID!.fI rroKasa.HH Kpe c TRKaMH, a cTpeJIIW.Ml'I yKasaHH'. 

3HatI6IUIB m. 0 , ltoTOpbIM OIIlI COOTB6TCTBy-IOT . Olm TIOJIY'IaIDTCSI pa.B­

H!:lMU: 

m.o=7,2±r,7 

m0 = 9 , 2 .:!: I,2 

rrpn 

rrpn 

300~ E < 500 raB 

500 ~ E <. IOOCJ raB 

3.n:ec:r, , HeCMOTP.ff Ira 60J1.Dun1e onru:6:irn: , 3al'.!8THa T6H.I(6Hiif!H I t y BeJIRtre­

HIIIO 3Ha'!eHW! m 0 C 3Hep:rneif. 0rrrn:6ror ,I(Jlff mo HOCHT He TOJ!DKO 

cTaTHCTHtrecK}tlI xapaKTep. IIpe,n;cTaB.JieIIMe yr.lloBoro pacrrpe.n:eJieHIDI 

· Bcex sapmteHHHX a,n:poHOB qJYHK11;1:i:efi mma ( I ) HecKOJII>KO rrpR6Jill.JKeH­

uo, H CJie,n:oBaTG.JI:bHO, Ol!IJ1IOKJ1, ITOJIY'I86Ml.Ie rrpH orrpe,n:eJiemm ITlo ITO 

MeTO;rry HaI'.!MeHI:>l!Il!X KBa,Upa TOB ' 06JCJIOMeHI1 Truo:te OTKJIOHeHHeM sa­

KOHa yrJIOBOI'O pacnpe.n;e.n:emrn OT (I) . 

,Ii.JIB cpaBHeHIDI rrpMBe.n;eM 3HatreHH6 m 0 ' IIO.Jiytr6HHOe B pa6o -

•re [6] . ,TI.rm a.n;poHOB c anep1'11HMH ~ 225 r aB a.BTopu rrp1rno.IVI'l' 

3fia'!elilie m
0 

= 7 ,3 ± 0, 5 B >mTepBa.i1e yrJIOB 0 , 9 ~ C.O~ E) ~ I. 

8 

B pa6oTe (7] .IT,JIH a,llJlOIIOB c E ;::: I T::>B IIOJr<.f'IeHo 3Ha<remre 

m.o= 6, I :!: 0,3 B 11HTe1ma11e yrJroBe~ 30° . 

B 38.KJl!O'!eim e a B'J.'Op1r mpruWIO'l' 6.naro.rr.apHOCT'.b B. B. AB3.ii..'IHY, 

JI.C.Ear.n:acapm~- H 3 •• ~ . :·lal'.ffil\.MWUr<J 3a rroJresrrne o6r,y;,:,n:P<:.m. 
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