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B nepBOM sapaaaTe ¢aaosoro auanaaa uyKnoa-HyKnouaoro pacceHHHH npa 
111 

suepraa 630 Mss HOHCK peweuall: co cny'laii:HbiX ua'lanbHbiX ycnosali npoBO.Ilancu 

npa tma:o: = 4, T.e. aa sKcnepaMeHTa aaxo.11anacb rpa30Bble C.llBHrH .110 G -sonabi 

BKniO'IHTenbHO, B38aMO,Ileii:CTBHe lKe B 6onee BbiCOKHX COCTOHHaHX Y'IHTbiBanOCb B 

O.llHOMe30HHOM npa6na>Ke&aa ana, HH8'1e rosopH, onpe,llenHnOCb OAHHM CB060AHblM 

napaMeTpOM - KOHCT8HTOii CBH3H IT -Me30H8 C HyKnOHOM, noa,llHee 6blnO ITOK838HO, 

'ITO peaynbT8Tbi H3Mepeuaii B o6nacTa ManbiX yrnos pacceHHHH AnH caoero onaca

HRH Tpe6yroT ysena'leHHH 'lncna napaMeTpos, onpeAenseMbiX aa 9KcnepaMeHTa, a no

cnenuae pa6oTbi no ¢aaosoMy ananaay uy~~:noa-nyKnouuoro paccesuau npa suepraa 

630 Mss nposoAanacb npa f max = 5
12·'1

• npa 9TOM nposepKa ueoAH03H8'1HOCTB 

pea:yllbTaToB rpaaosoro auanaaa B HOBbiX ycnosHHX ae npoaasoAanacb, npe>KAe scero, 

no-BHAHMOMy, nOTOMy, 'ITO COBOKYIIHOCTb 9KCnepHMeHT8RbHbiX P P -li8HHblX YliOBneT-
/4/ 

BOpHna TOIIbKO OAHOMY Ha6opy rp830Bb!X CllBHrOB , 
/5/ 

QTHOCHTenbHO Hell8BHO B•pa60Te 6binB BbinQnHeHbl H3MepeHBSI nongpB38UBB B 

p p -paccesuaa npa suepraa 630 Mss c TO'IHOCTbiO 3-5%, OnuospeMeuno asTOpbi SToll 

pa60T&I aauoso nposena rpaaos&Iil: ananaa p p -aauu&IX a noKaaanH, 'ITO oaaoaua"'

uocTb a ¢aaosoM auanaae P P -pacceHHHH npa yKaaauuoil: saepraa, ecna pa60TaTb 

npH t mmt = 5, OTCyTCTByeT, Bcero npH IIOHCKe CO Cnyqali:HbiX H8'18nbHbiX ycnOBIIII 

B 9TOft pa60Te 6blno H8iiAeHO TpH peweHRH, npa 9TOM OllHO 83 HIIX COOTBeTCTBo-
/4/ -

Bane pauee 113BeCTHOMY , BTopoe npll y"'eTe _ Me30Hoo6pa30B8HRH MeTO.IlOM Xowa,. 
/5/ 

aaKB a Ma"'RJla nepexo,llano B pauee aasecTaoe • TaKaM o6pa30M, B aacTouwee 

speMH cywecTsyeT no KpallueA Mepe .1188 na6opa rpa30BblX C.llBBros, npaMepao oaaaa-

KOBO YAOBneTBOpRTenbHO OnHCbiB8IOIURX 9KCnepBMeHT8nbHble .ll8HHbie no P p-paCCeSI-
i5/ 

uaro npa suepraa 630-650 Mss ( 1 a n ua6op&I pa60Tbi ) • 
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B CBli3H C H90AH03H8'1HOCTbiO ¢la30BOro 8H8l!H38 p p -ASHHbiX, aaAAeHHOA B pa

/5/ 
6oTe , HHTepeCHO 6binO IlOCMOTpeTb, KSK aTa H90AH03H8'1HOCTb CK8lK9TCll H8 pesynb-

T8T8X COBM9CTHOrO ¢la30BOrO 8H8l!H38 p P H n p ASHHbiX. CnenyeT HSilOMHHTb, 'ITO 

/5/ 
K MOM9HTY 38B9plli9Hllll pa60Tbl B ¢la30BOM 8H8l!H3e HyKliOH-HYKllOHHOrO paCC9S1HHll 

ylKe CYII!9CTBOB8l!O AB8 pe1II98Hll, p83liH'I810IllHXCll !10 ¢'830Bb!M CABHraM BOliH C H3Q

/3/ 
TOI1H'I9CKHM CllHHOM T = 0 • 0JlH0 H3 HHX, !1p8BJl8, MO:atHO 6b!l!O OT6poCHTb C 

OI1JH6KOA rrepeoro p0Jl8 M9Hblll9 OAHOrO IlpOU8HT8, eCl!H BOC!10l!b30B8TbCH KpHT9pH9M, 

2 /6/ 
6onee lKeCTKHM, qeM X -KpHTepHil • 

Ha:lKe npHeOJlHTCll pesynbTaTbi yTO'IHeHHll paaee HseeCTHbiX aa6opoe q,asoehiX 

caeHroe e HyKnoa-HyKnOHUOM pacceHHHH rrpH aaeprHH 630 Mae H8 OCHOeSHHH Hqpb!X 

151 /71 
aKcnepHMeH-rallbHbiX JlSHHbiX no PPP , DPP , RPP 

8 TSK:lKe pe3yllbT8Tbl !IOHCK8 HOebiX peweHH!1 npH f. max = 5. 

CPP 
nn 

1. l1CnOllb30eaHHble Jl8HHbl8 H nOHCK perueHHA 

H C PP 
ll:p 

181 

3KCI19pHM8HT8llbHbl8 A8HHbi9, KOT0pbl9 HCI10llb30e8Hbl !IpH IlOHCKe peii!eHHil, IlpH

B8Jl9Hbl e T86l!Hil8 1. 0CHOeHOft o6'beM 8THX Jl8HHbiX nonyqeH e HHTepeane SHeprHft 

590-660 Mae H TOllbKO Jlllll rronllpH3auau 
p 

pp e3HTbl pe3yllbT8Tbl H3MepeHHft Ilpll 

aaeprHl!X 635-680 Mae. TaKHM o6pasoM, rrpu rrouc~e peii!eHHil rrpoH3eonunocb ycpeA

HeHHe aKC!lepHM8HT8llbHb!X B81IH'IHH no aneprHH B HHTepsane, COCTSelll!IOII!eM 10-15% 

OT 8HeprHH 630 Mae, K KOTOpOA OTHeCeHbl pe3yllbT8Tbl ¢lasosoro 8H8l!H38. 0CHOeaHB

eM Jlllll a-roro nocnylKuna cna6al! ( s npenenax OII!H60K) 3aeHCHMOCTb ucnol!b30eaHHbiX 

aKCnepHM9HT8llbHb!X BellH'lHH OT 8HeprHH. !13 9KC!IepHMeHT8IlbHbiX A8HHb!X 6biill! HCK!l!O-

qeHbl TO'IKH, KOTOpbie OTKllOHllllHCb OT paC'leTHbiX KpHebiX ):{llll eCeX peii!eHHft He M9Hb

III8, 'leM aa TpB OII!H6KH ( BKliSLI S X 
2 

COCT8Sllll. ~X 2
::: 9). Bcero 6btn0 HCKll!O

qeao nO STOft !1pH'lHH8 5 TO'l9K , S OC'HOBHOM H3 ):{8HHbiX !10 LIH¢lc\JepeHUH8llbHb!M ceqe-

HHl!M ynpyroro n p a p p -paccel!RHll s o6nacTH ManbiX yrnoe. 

B 9KC!lepHM8HT8llbHbl9 ):{8HHble 6binH BK1IIO'l91Ibl TSKlKe 'l9Tbipe KOHTpOllbHble TO'l

KH, KOTOpble n03SOl!HliH Cll8ilHTb 38 TeM, HSCKOllbKO TO'IHO !lpH paCC8l!HHH H8 HYllb 

rpanycos SblnOl1Hl!eTCll COOTHOWeRHe, HCnOl!b30S8HHOe ):{llll onpeneneRHll M8TpH'lHOrO 

aneMeHTa M 1 _ 1 
/9/ 

M = M 
1- I 11 

M 
00 

- y 2 ctg f) ( M 
10 

+ M 
01 

) • 

4 

~ I ·---·--·-·--.. -.. -~---- .. -· 

3To 6blno cnenaHo c nellbro B36e:lKBTb orua6oK s onpeneneRHB 

/10/ 
KOTOpb18 BHOr)la MOryT S03HHK8Tb • 

M 
I· 

4>a3osblll: aaanK3 nposonsncl! no nporpaMMe, nonpo6ao om 

/1 11/ 
Tax ' • Mo:lKRO nyMaTb, 'ITO noscK peii!eHaA co cny"'aftabiX aa"':a 

/1/ 
COSM9CTHOM ¢la30SOM 8H8l!B38 pp - B np -ll8HHbiX H8 6a3e II 

aa6opa ¢la30Sb!X cnsaros s P P -paccel!HRR nps saepraa 650 Mss 61 

SBilBMOMy, llOCTSTO"'IlO Tlll8T8llbHO. B CS51311 C STBM paaee B3S8CTHI 

Sb!X casaros s KyXnoa-ayKnoaaoM pacceBBBB npa saeprsa 680 Mas' 

BMBCb no ROSb!M 9KCnepBMeRT8llbllb!M ll8Hilb!M, 00BCK pemeaaA CO CJ 

HbiX ycnosaA nposo.aancs aa 6a3e aosoro pemeaas .ansr T • 1, a 

/5/ /5/ 
60Te (pemease 1 pa6. ) • .Qnsr sToro ¢la30Bble c.aaara aona c 1 

'18CKBM CnBHOM 

/5/ 
1 a pa60Te 

T • 1 uonaranacb pa&Hb!MB 3Ra'leHBHN , nony'leaa 

a cjlx~~:cspoaanacb. TaKBM o6pa3oM, co Cny'laii:Bhlx aa 

OTWCKBB8liiiCb TOllbKO ljla30Bb18 C.QBBrB llllll BOliH C B30TOnB'IeCKBI 

Opa nOBCK8 DpennonaranOCb, ~0 M830H006pa30B8BBe Bll&T, B OCBOE 

a 1 • 
sal P

1 1 1 
, D a F 

• • 2 1,3 

Bcero 6blno caenaao 135 nonb!TOK noacKa co cny"'alablx aaq 

HaA.aeao aoceMb perueaaA c x 1 
::; J.S i 1 ( Ta6l!Bua 2). H3 aa: 

6blna OT6pomeabl no x 1 -~~:prreparo, pemeaa11 1 a 6 nnoxo onscbl 

9KCnepBM8HT8llbRbl8 ll8HRbl8 ( T86l!BD8 2 J B BCl!8.QCTBB8 &TOro T81t 

'leRbl. Bee aaA.aeaawe pemeHBB, 3a BCKl!IO"':eaaeM BOCbMoro1 no&TOpl! 

He Meaee Tpex pa3. 

Pe3ynbTSTbi 

Oonaoe "'BCliO pellleRBft, ynoeneTeOpHT8l1bliO 0!1BCblB810IllHX 8KC 

ll8Hilbie, BCnOl!b30S8HHbl8 S 8H8l1B3e, p8SHO '18TblpeM, npH 8TOM TJ 

lleHhl llOnOl!BIIT8llbHO. 06aapy:lK8HH8SI llOnOl!HBT8llbH8ll 11801lB03H8~ 

8H8l!B38 0 8CT8CTS8RHO, Sbi3blS8eT BO!Ipoc: CBl!38RO liB STO o6CTOliT 

MB-TO npOC'18T8MH S paaee Bbll10l!H8HHOM ¢'830SOM 8R8l!H3e, rne !1011 

/1 4/ 
CH npa l mea• 4 ' , Hl!H STO npOCTO Cli8ilCTSR8 SeTSli8HHH peii!eH 

RIIH p maa Ha &ilRHBUY • .QnH BblSICHeHHSI &TOrO see nony"'eHHble 

npaseneHbl It cny"':aro t mea = 4 s rrpennono:lKeaaa, 'ITO Me3ouoo6pa 

If 

5 



na'!HOCTbJO cjla3oeoro auanaaa p p -.QaHHhiX, ual!aeuuol! B pa

nocMoTpeTb, KBK aTB HeO.QH03HB'IHOCTb CKB~eTCll !18 peaynb

oro auanu3a P P H n p .QBHHhlx. CneayeT uanoMHHTb, 'ITO 
/5/ 

pa6oThi B cjJaaoeoM auanu3e HyKnou-nyKnounoro paccegHHll 

perueH.IIll, pa311H'I810WHXCll 110 cjJa30BbiM C.QBHraM BOTIH C H3Q
/3/ 

= 0 . 0JlHO H3 HHX, llpBB.QB, MOlKHO 6binO OT6pOCHTb C 

MeHbUle OllHOrO 11pOUeHT8, ecnH BOCI10nb30B8TbCll KpHTepHeM, 
161 

X 2 -KpHTE'pHH 

pe3ynbT8Tbl YTO'!HeHHll pauee H3BeCTHbiX Ha60pOB ljla30BbiX 

OM paCCeliHHH npH 3Hepr!IH 630 Mas HB OCHOBBHHH Hqj3b!X 

P IS! 0 /7/ R PP '/8/ 
X 110 pp , pp , pp , Cnn H c:: 

= 5. CKB HOBLIX peWeHHl1 11pH 
tnax 

.cnom,aoaan HLie llBHHLie H llOHCK peweHHJ! 

.Q8HHbie, KOTOpbre I!CTIOI1b30B8Hbl llpH IIOHCKe perneHHli, llpH

HOBHOll 06'beM aTHX !18HHblX IIOTIY'!eH B I!HTepaane 9HeprHil 

p 
PP B3SITbi pe3yllbTBTbi H3Mepenull npu IIOnllpH38UI!H 

o6pa30M, 11p11 TIOHCKe pewenuli npoH3BOilRnocb ycpea

x BellH'IHH 110 aneprHH B I!HTepeane, COCTBBilliiOillCM 10-15% 

OTOpoll OTHeCeHLI pC3YllbT8Tbl <)Jll30BOrO 8H811H38. 0CHOB8HH

cna6ag (B llpenenax OWH6oK) 3813HCHMOCTb HCTIOllb30BBHHbiX 

aueprHH. !13 8KCIIepHMCHT8llbHblX !18HHb!X 6blllH HCKHIO

OT paC'!eTHLIX KpHBb!X HilS! BCeX peUleHHll He MeHb-

X cocTaBnlln !'!X 2 2: 9). Bcero 6bmo HCKHJO-

OC'HOBHOM H3 .QBHHblX 110 !!HcpcjlepeHUH8n'bHblM Ce'!e-

-paccel!HHll B o6nacTa ManbiX yrnoe. 

Jl8HHble 6binH BKHIO'IeHbl TaK~e '!eTbipe KOHTp011bHbl9 TO'!-

Clle)lHTb 38 TeM, HBCKOllbKO TO'IHO llpH paCCeliHHH HB HYllb 

omeuue, ucnonb3oaaanoe anSI onpe)lenenug MBTpH'IHOro 

Moo - V 2 ctg f) ( M 10 + M o I ) • 

4 

• 

:I 

3To o'bmo caenauo c nenbiO aat>eJKBTb oma6o1t s onpeaeneHBa 

1101 KOTOpbie HHOr)la MOrY,T B03HHK8Tb 

M 
1-1 no.Q uyneM, 

~aaosbll.auana3 nposoauncH no nporpaMMe, noapooao onucauuoa B pa6o
ll 11 I 

Tax ' • MolKuo .QYM8Tb, 'ITO noacK pemenul co cnyqafinbiX HB'IBnbH'biX ycnosuA a 
Ill COBM8CTHOM cjla30BOM BHanaae pp - B np -JlBHHbiX !18 0838 H3B9CTHoro panee 

ua6opa cjlaaosblx casaroa B P p -paccegaaa npa snepruu 650 Mas 6bln B'bmonuea, no

BBilBMOMy, .QOCTBTO'IHO TWBT9nbHO, 8 CBH3R C STRM pauee B3B9CTHble H800pbl cjlaao- -· 

181 Bb!X casaros B syxnou-nyKnossoM pacceBHaa npa aaepraa 680 Mas TonbKO yTo'I-

BRnBCb DO BOBhiM 91tCDepBM911T8nbBhiM Jl8BHb!M, fiOBCit pemeaal CO cny'!al&b!X B8'18nb

BhiX ycnosal nposoaancs Ba 6aae aosoro pemesas ans T • 1, Balaessoro B pa-
151 151 

60Te (pemeaae 1 pa6. ) • .ans aToro cjlaaosble casara BOOB c non&'biM B30TODa-

'lecKaM cnasoM T • 1 uooaranacb pa&HhiMB aaaqeaasM , Dony'le&BhiM an11 pemeaa11 
151 

1 B paoOTe a cjlaxcaposanacb. TaxaM o6paaoM, co cnyqalahlx Ba'lanbablx ycnosal 

OTbiCKJI&anRCb TonbKO cjla30Bhl8 C.QBBrB .Qnll BOOB C B30TODJI'18CKBM CDRBOM T-o. 
Dpa uoacxe upeaDonaranocb, wo Meaouoo6paaoaaaae aaeT, a ocaosaoM, aa cocToB-

a a a 
RBI p A 1 I I D • F u, • 2 1,3 

Bcero tlblno caenaao 185 DODbiTox noucxa co cnyqalahlx aa'lanbahlx ycnoBBI. 

Halaeao BOCeMb pemeaal c )( 
1 ~ 1.5 X 1 ( Ta6naua 2). Ha sax pemeaas 7 a 8 

6blna OT6pomea&I Do )( 
1 

-Kpll'l'epaao, pemeaasr 1 a 6 nnoxo ODBC&I&anB B&KOTOp&Ie 

sxcnepaMeBTanbRbJ& ll8RHhle ( Ta6nuna 2 J • scneacTsae aToro T8XlKe 6&Ina acxnro

'I&Bbl, Bee aaAaeaa&Ie peweaasr, aa acxniO'!eaaeM BOCbworo1DoBTOpRnacb npa noacxe 

ae Meaee Tpex paa. 

PeaynbTBTbJ 

fionaoe 'IRCilO peruenal!, YllOBneTBOpHTenbHO OnHCb!BBIOWHX aKcnepHMGBT&nbHbie 

Jl8HHbl91 HCnOnb30B8HHbl9 B 8B8nH3e, p8BHO '18Tb!peM, llpH 9TOM TpH pemeBBH Hall

Jl8R'bl JlOnOnBBTenbHO. 06aapylK9HH8ll .Q0110nHHT8nbH8ll II80JlH03Ha'IHOCTb cjla30BOI'O 

8B8nH38, 9CT9CTBeHHO, Bbl3blB88T BOIIpoc: CBH38HO nH 9TO o6CTOHTenbCTBO C KBKH

MB-TO npoc'leTBMH B pauee BhmonuennoM cjJaaosoM auan11ae, rne noacK pemeaal sen-
/1 4/ 

cs npu t me" • 4 ' , una STO npocTo cne.QcTsae BeTaneHHH peweuali npu ysenH'Ie-

BBR , me11t ua eaaaauy. JlnH BhiHCHeHHH &Toro ace nony'leHHbJe pemeausr 6blna 

npHBe.QeHbi K cny'laiO t m"" • 4 B npennonolKeHHH, 'ITO Meaouoo6paaoaanue a.QeT aa 

~ -~ 
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~~ 
,. ' 

3 

H8'18nbRBX p .0, 1, 2 

I 3 
D 

2 
H F 

2
,
3

,
4 

- cocTOHRHil. 0Kaaanocb, 'ITO B aTHX ycno-

BIISIX peweRBll 3, 4, 5 cnaaaJOTCll c aa6opaMH 1 a :.!, CnenyeT aaMeTHTb, 'ITO npa 

:3TOM no cp830BbiM CllBHrSM T • 1 llB8 OCTSBWHXCll aa6opa B npenenaX OllHOil-llBYX 

OWH60K B 6onbWHHCTBe cny'I89B He OTnH'ISIOTel!. HeKnJO'IeHHe eoeTaBnli!OT TOnbKO 

3 3 p O B P
2 

BQnHbl, rne p83HBU8 B Cp9!lHHX 3ll8'19HHliX <jl830Bb1X CllBHrOB COCTSB-

n!leT TpB-'IeTblpe OWH6KH. 3TO MO)K9T 6b1Tb 'ISeTB'IHO 06'bl!eH9HO HeeKOnbKO p83Hbl

MH 3HS'IeHBliMB KOHeTaHTbl eBl!3B 
f 2 , KOTOp8ll onpenenl!eTel! B oeHOBHOM np -

ll8HBblMH. 

Bee HallneHHbie pewe&Bll no MHBMbiM qacTHM cjlaaoabiX cnaaroa P -aonH aa-

MeTHO, B H9KOTOpblX eny'lal!X H8 TpH H 60nbWe Oii.IH6KH, yXO!lHnH B He<jlH3H'IeeKyJO 

o6naeTb ( Im 8 3 P < 0 ) , ,llnll TOro, 'IT06bl BepHyTb peweHH 5I B o6naCTb cPB3B'19CKBX 

3HS'IeHBil aTBX napaMeTpOB, OTj:JHU8T9nbHble MHHMble '18CTH cp830BbiX CllBHrOB nonara

nHCb paBHblMB Hymo , cjJHKCHpOBSnHCb, H B :3THX ycnOBHliX npOBO!lHnOCb yTO'IHeHHe oe

TSnbHblX napaMeTpOB. 3TO yMeRbWeHH9 'IHCna B8pbHpyeMblX (cao60!lHbiX) napaMeTpOB 

npaaeno, eCTeCTB9HHO, K HeKOTOpOMY yaenH'IeHHIO X 2 
, HO 061!lHA xapaKTep peweRHil 

He B3MeHHneH ( Ta6n. 3) , 

.llanee nnH aeex ocTaamaxcH Ha6opoa 6bina cnenaHa nonbiTKa yqeCTb Meaoao

o6paaoaaHHe C ITOMOI!lb!O MHHMbiX 'ISCTelt cjla30Bb!X CLIBHrOB, ycpenueHHblX Lln!l COCTOll
x) 

HBA e paBHbiMH op6HT8nbHblMB MOM9HT8MH , ,llng aToro MKHMble 'ISeTH <jla30Bb1X 

cnaaroa acex s·p -sons, TSK)Ke xaK H nnH acex 
3 F -aona, nonaranscb paBHblMH 

a aapbspoaanseb coaMeeTHO. Heo6xonaMo aaMeTHTb, 'ITO aTa npouenypa noaaons

na L\OnonKHTenbHO y'leCTb M930H006p830B8HH9 H3 H8'18nbKOrO 
3
F 4 -eoeTOSlHHll. 

YTO'IHeHHe acex Tpex aa6opoa noKaaano, 'ITO nns peweHHSI 3 y'leT Meaoaoo6paao-
s 

aaKHSI aa F 
4 

-coeTOSIIIH!I arpaeT, no-BHLIHMOMy, aecbMa BalKHYIO ponb. Ecna nng 

peWeHHil 2, 4 II 5 3H8'19HH!I X 
2 

cnerKa yaenH'!HnUCb, B COOTB9TCTBHH C YM9HbW9-
I . 

HH9M 'IHCna B&pbHpyeMblX napaMeTpOB, TO L\flSl peweHHll 3 X 
2 

ynano C 249,8 
2 

no 233,8. npa aTOM CHB)Keaae X aneT paaaoMepao no seeM aKcnepaMeHTanb-

RblM Ll8HHblM. 

TaKHM o6paaoM eymeeTayJOT '19Tbipe peweaas, KOTOpbie npHMepHo paaaoaepo-

2 xx) HTKbl no X -xpaTeparo • .llns Bbi6opa aaa6onee aepo!!TKoro aa aax 6binH cne-

naHbl OU9HKB MaKeBManbHOlt aepOSlTKOCTH OWH6KB nepaoro pOLIS npH OT6paebiB8KHB 

x} MeTon 
1 
aaanorH'IKbiA aaeneaHJO ycpenneHHbiX KoacjJ<jlauseaToB nornomeaas 1 

acnonb3oaaKRblA anepBbie XowaaaKB H Ma'IHLla/12/. . p 2 2 2 
xx) PaaaoaepoSITKbi a TOM CMbicne, 'ITO aepOllTHOCTb <x ~ Xa ) , rne x3 _ 

aaaqeaae X 2 nng naaaoro aa6opa, onaoro nop!IL\Ka nnll acex '19Tbipex aa6opoa. 

6 

• L -- ---···--· .. -·--· 

'il 
1. 

'! 

• 

16/ 
KaKoro-na6o aa aTBX peweaall: , T.e. aepoSITHOCTB Toro, 'ITO, 

HbiA aa6op, Mbl OT6paehlaaeM aepaoe peweaae. Onaeaaae MeTona, 
161 

!lnll aToro, nonpo6HO LISKO B pa60Te , rne ITOK838HO, 'ITO M8)KOpl 

aepoSITROCTB oma6KB nepa!!ro pona onpenenHeTeH Bbipa)KeaaeM: 

P<fp(8)P(/!;~/!; 9 -8)d8, -.. 
rne P ( 6. > fl. -·8 ) = 1, eena fl. a - 8 < 0 

- :3 

P(ll.>ll. 9 -8) _1_[1-cp(yll.a-8)] 
2 

ecna A 9 -o~O. 

H 

cp (y~~)- BRTerpan OWH60K, p(8) - BepOHTHOCTb cjlnJOKTy811BA pe 

X 2 nnH paeeMaTpBaaeMhiX na6opoa 4JaaoBblX enaBroa aa e'leT 

X8p8KTepa 9KenepBM9HT8nbBblX Ll8HKbiX, no KOTOpblM npOBOABnCH 1 

fl. - pa3HOCTb X2 , nOny'19HH8H npB <jla30BOM 8RBnH39 Anll p 
9 

H860p0B <jla30BbiX eABHrOB. 

npaKTH'!eeKB npouenypa onpeneneaBH P (8 ) eaonl!TeH K Ha: 

BRA 8 npa MonenapoaaHBB noaTopeHHH paHee Bhlnonaeaaoro axe 

AOM MoaTe Kapno. MonenapoaaaBe npB 9TOM cocTOBT a TOM, 'ITO 

Hb19 BenB'IHHbl cny'lallHbiM o6pa30M eABBra!OTell OT eaOHX epeAHBX 

nenax aeeKonbKHX CT8HLl8PTHbiX OTKnOB9BBil, Pa60T8Tb MO)KHO e 'a 
pBM9RT8nbHbiM M8TepaanoM HnB Bbl'IHCneHBbiM no •MonenH TO'IHOrO 

2 /6/ 
HO pemeaae· e MeHbWHM X ). Bep~liTHOCTb omatiKB nepaHc 

6pacbiB8RBB ranOTeabl c 6onhmBM X 
2 

, onpenenHeTeH no peay• 

pOB8KHll no <jlopMyne, KOT0p8ll enenyeT H3 Bblp8)1(9HHll (1) 

p 1 N 
,..-,:, P < A ~ A - 8 e > • 

rne N - 'IBeno nceBAOaKcnepBM9KTOB, e - HOMep neeB!lOaKene] 

Heo6xonaMo aaMeTBTb, 'ITO npa onpeneneHHH p(B) a onae 

!lnll COKpameHHH Bp9M9HB MO!l9nHpOB8HHll HCrrOnb30BSnHeb naaeapH~ 

MOCTH <jlyKKUBII:, BXOAlllllHX B MHHHMH3BpyeMbllt cjJyHKllBOHSn X I 

(<jlaaoablX cnaaroa). npe!laapaTenbHO ua npaMepe onaoro H3 pemE 

6hinO noKaaaao, 'ITO a cny'lae cjJaaouoro aHanHaa pa6oTa c nRueapi! 

7 



3 

H F 2,3,4 
- COCTOHHBA, 0K838nOCb, 'ITO B STHX ycno-

c ua6opaMB 1 H ~. CnenyeT aaMeTHTb, 'ITO npB 

naa ocTaawuxcs ua6opa a npenenax onuoA-nayx 

ae OTnH'18IOTCSl, J1cKniO'IeHBe COCT8BnSliOT TOnbKO 

B cpellHBX 3H8'19HHS1X ~830BhlX CJlBHrOB COCT8B-

6h1Tb '18CTB'IHO 06'bSlCH9HO HeCKOnbKO p83Hbl-

BS13B 
f 2 , KOTOp8H onpenenneTCSl B OCHOBHOM np -

!! no MHHMbiM '18CTS1M ljl830Bh!X CJlBHrOB P -BOOR 38-

H8 TpH H 60nbwe OillB6KH, yXOJlHnH B He~H3H'19CKYIO 

TOro, 'IT06hl aepHyTb peweHH!I B o6naCTb ~H3H'19CKHX 

_,TOHilBTenbHble MHHMble '18CTH ljl830Bb!X CJlBHrOB nonara-

~aanHCb, H B STHX ycnOBH!!X rrpOBOJlHnCCb yTO'IH6HH6 OC

'IHCna B8pbHpyeMbiX ( CB060JlHh!X) rrapaMeTpOB 

yaenu'l:eHHIO x 2 , no o6wsA xapaKTep peweuaA 

!I ua6opoa 6bma cnenaua nonbiTKB yqecTb Meaouo

qacTeA !jla30Bh!X CABHrOB, ycpenneHHhiX Jln!l COCTO!I
x) 

MOMeHTBMH , Llnst STOrO MHHMble '18CTH ~830Bb!X 

KBK H nnH acex 3 F -aonu, nonaranBCb paBHhiMB 

Heo6xo/lHMo aaMeTHTb, 'IT<.' sTa npouenypa noaaonH-

aoaoo6paaoaaase sa uaqanhuoro 
3F 4 -cocTO!IHHn. 

rroKaaano, 'ITO nnH peweuaSI 3 yqeT Meaoaoo6paao-

urpaeT, no-BH/lHMOMy, aeCbMa aalKHYIO ponh. Ecnu nnH 

x2 cnerKa yneniP.IHnHCb, B COOTB9TCTBHH C YM6HbW9-

napaMeTpoa, TO nnH pernenu11 3 X 2. yrrano c 249,8 

x2 HJl9T paBHOM9pHO no BCeM SKCnepHM6HTanb-

qeTbipe peweHHH, KOTOphie npHMepao paauoaepo

• LlnH Bhi6opa uau6onee aepoHTHoro H3 nux 6hinH cne

aepo!ITHOCTH OlllH6KH nepaoro pona npa OT6pachiBBHHB 

BB9Jl6HHIO ycp9JlH9HHhiX K03!jl~HUH9HTOB nornoweHH!I 
1 

a Maquna/12/. 
. P( 2 2 2 

CMbicne, 'ITO aepoi!THOCTb X ~ Xa ) , rne x3 _ 
ua6opa, O/lHoro nopnnKa Jln!l acex qeThipex ua6opoa. 

6 

• 

II 
II 

ffll -
K8KOro-na6o H3 3THX peweHHA , T,e, BepO!ITHOCTH TOrO, 'ITO, OT6p8ChlB8SI Jl8H-

HblA ua6op, Mbl oT6pacblaaeM aepaoe pelllesue. Onueauue MeTona, ucnonbaoaauuoro 
. 161 

Jln!l 3TOro, nonpo6RO Jl8HO B pa60Te , rne nOK838HO, 'ITO M8*0pRpOB8RR8Sl OU6HK8 

aepO!ITBOCTH OWH6KR nepaoro pona onpenenHeTCH Bhipa*eBHeM: .. 
rne 

P < fp(8) P(-1 ~ 6. 
3 

-8)d8 
-oo 

P ( 6. > !!. -·8 ) = 1, ecnu 6. 3 - 8 < 0 
- s 

P(A>A
9

-8) - 1-[1-</dv't\ 3 -8)] 
2 

ecna A3 -8~0. 

H ll) 

</> (y'~~)- BHTerpan O!IlH60K, p(8) - aepOSlTHOCTb ljlniOKTyauHA pa3BOCTH 3B8'1eBHA 

x2 JlnH p8CCM8TpHB86Mb!X B860pOB «jla30Bb!X CJlBHrOB 38 C'leT CT8THCTH'IeCKOro 

XapaKTepa 9KCnepHM6BT8nbHblX JlBRRb!X, no KOTOpb!M npOBOJlRnCH ~830BbiA aaanua , 

!!. - pa3BOCTb X 2 
, nonyqesaan npa «jla30BOM aaanu3e nnH paccMaTpaaaeMb!X 

3 

aa6opoa «jla30Bb!X cnauroa. 

npaKTH'I6CKH npouenypa onpeneneBBSI p (8 ) CBOJlRTCSl K H8XO*Jl6HHIO 388'16-

RHI B npa Monenapoaaaaa noaTopeaan pasee Bblnonaessoro aKcnepaMesTa MeTo

llOM MosTe Kapno. Monenspoaasae npa SToM cocToBT B ToM, 'ITO aKcnepHMesTan&

Hble aenB'IHHbl cnyqaitSb!M o6pa3oM CJlBBr8IOTCH OT CBOBX cpeJlHHX 3H8'19BHA B npe

nenax aecKon&KHX CTasnapTahlx OTKnoaeaaA. Pa60TaTb MO*Bo c HCTRBHb!M' aKcne

paMeRTan&BbiM MaTepuanoM ana Bbi'I:Hcnessb!M no 'Monens TO'I:Roro pe!Ilesus' (o6bl'l-

2 /6/) 
so pemeue· c MeHbmHM X • Bep?stTHOCTb owafixa nepasoro pona npB OT-

6pacbiB8SHB rnnOTe3bl c 6on&mBM X 
2 

, onpenenHeTcs no pe3yn&TaTaM Monena

poaaaun no ~pMyne, KOTopas cnenyeT H3 Bbipa*eHHn ( 1) 

1 N 
P .. ,..--:I P(!!J.~ A -Be), 

e=l (2) 

rne N - 'IHCno nceBil03KCnepHMeSTOB, e - HOMep nceBJl03KCnepaMeRTa. 

Heo6xonaMo aaMeTBTb, 'ITo npu onpe/leneaua p(B) B 0UBCb!B8eMOM cny'l:ae 

nns coxpamenaH apeMena Monenspoaauus ucnon&aoaanuc& nuaeapu3oaaashie 38BHCR

MOCTB !jlyHKUHA, BXOJlHIIlHX B MBHBMB3HpyeMbli! WHKUHOB8n X 2 
1 OT napaMeTpOB 

(«jla3oBb!X CJlBHroa), npeJlB8pBTenbHO HB rrpBMepe 0/lHoro 83 pemeHHA (peweHBe 1) 

6hinO noKa3auo, 'ITO B cnyqae <j.>aaouoro aHanuaa pa6oTa c nuaeapuaoaaHHhiM a TO'I-

7 



,J 

HblM ljlyBKUBOH8nOM )( 
2 .li88T O.liBB B TOT JKe pe3yJlbT8T. npz MO.ll~napOS8HBB S 

Ka'leCTse 9KcnepaMeHTanbHbiX .naHHblX acnonb3osanscb senH'IHHbl u 1 y 1 • r.ne 
17

1 

CT8H.ll8pTHOe OTKnoseHBe B 
I -9KCnepaMeHTanbHOA TO'!Ke, y 

1 
- cnyqaltsoe •mcno, 

pacnpe.neneHHOe no 38KOHY faycca C e.liHHH'IHO~ .nacnepcaelt, 3aKniD'IeHH09 B HHTep

sane - 4 5: y 
1 

:5 4. PeaynbT8Tbl onpe.nene!la!l sepo!!THOCTB. ows6KH nepaoro po.na 

npaae.neHbl s Ta6naue 5. 

Ha Ta6nHUbl 5 BB.liHO, 'ITO H860pbl 1 H 4 MOryT 6b1Tb OT6pomeHbl C aepOSITHQ-

-4 CTbiD owa6KH 5·10 %. B cnyqae n!!Toro sa6opa 9T8 aepo!!THOCTb cocTaan!leT 4-5%. 

HsTepecsast caTyauast sa6mo.naeTcst npH cpasseHHH sa6opos 2 s 3. nps paaHbiX napa

MeTpsaausrut (paa.nenbH09 B COBM9CTH09 Bapbllp0B8HH9 MHBMblX '!aCTelt tjla30SblX 

C.l\SBrOS 3 p H 3F -sons) sepoSITHOCTb OWR6KR npR OT6paCblSSHHH nro6oro H3 

9THX HS60p0B p93KO M9HsteTCH. 

Heo6xo.naMO aaMeTRTb, 'ITO aepostTHOCTb ow116KR nepaoro po.na, npRae.neHHast 

B Ta6nBU9 5, npH cpasHeHRII sa6opOB C O.liHHSKOBblM 'IHCnOM napa~1eTpOB onpe.nene-

Ha C yqeTOM CHMM9TpHH KpHBOll p( 8) 
T.e. no y.nsoeHHOMY qacny nces.nosKcne-

pBM9HTOB, 

3aKnro'!esae 

Ha nstTH sa6opos <paaoshiX c.nasroa, saH.neHHhiX nepaoHa'!anbHO npa <jJaaoaoM 

asanaae .naHHbiX no pacceHHHID ayKnoaos nyKnoHaMH, cymecTsyeT no KpafiHell Mepe 

.nsa sa6opa, nony'leHHbiX B secKonbKO pa3HbiX npeanonoJKeHHHX oTHOCHTenbHO xapaK

Tepa npOU9CCOS M930H006p830B8HHH, npH OT6pSCblBSHHH KOTOpblX BepOSITHOCTb OWB6-

KH nepsorO po,na 6nH3K8 K e,nBHHUe, 3TO Ha6op 2 npH p83}:(9nbHOM B8pbHpOSSHHII MHBMblX 
3 I F -sonH ( Ta6n. 3, X 2 ~ 237,0), R sa6op TpR 3 

'ISCTelt tPS30BblX C.li13Hl'O!l p H 

npR COSM9CTHOM BapbRpOB8HHH lm 8 S p 
H lm 8 SF (Ta6n. 4, 

,nononHRT9nbHO y'IT9HO ME'30H006pa30B811HE' 113 Hep930HSHCHOI'O 

)( 
2 = 233,8), KOr .na 

3 F
4 

-COCTOHHHH. 

3TH .1:188 Ha6opa CyW9CTBeHHO OTnH'ISIDTCH Apyr OT ,npyra KSK no aenB'IRH9 <jla30ShlX 

C.liSHrOS SOnH C H30TO!IH'!eCKHM Cl!RHOM T .. 1, TSK H no <jJS30BbiM C.liBBrSM 
TooO. 

Oco6esso 6onbwoe paanaqae BMeeTcst s tjlaaoshiX 

Ha6op 2 HMeeT 6oJlbwBe tjlaaoBbie c.assra 
1 

S 0 

c.nsarax 

'P R 0 

s p H D- aonil. 

SOnH R S STOM CMbJCne 

sanOMHHSeT BTOpOit sa6op tjla30BhlX C.IlSRrOS, CyWeCTBOSSBWHll pasee B o6naCTB 

HBlKe nopora Me3osoo6paaosaHHH. PeaKoe paanR'!He sa6nro.naeTcst B senR'IHHe 8 3 o, 

8 

I 

i 
1 

I 

f 

KOTOpast .nnst sa6opOS 2 B 3 COCTaSnsteT 18,33 B 25,41°, COOTS9TCTS 

HO OTMeTHTb, qTO XapaKTep nose.neHBH 8 S S o6naCTB 6onee HR: o, 
npe,nnonOlK9HHII MOHOTOHHOll 38SHCHMOCTR tjla30BbiX C.liBRrOS OT 9H9~ 

pauaTenbsoro asa'leHBH AnH 83 0 
npa 630 Mas. TaKHM o6pa30J 

I 
aanOCb, 'ITO BCTHHHhlM gsnHeTCH STOpOit Ha6op, TO 83 B HH'I o, 
400-630 M9s MeHI!eTCSI oqeHb peaKo. CosoKynHOCTb RMerowaxcst s 

MH 9KCnepHM9HTan&HblX .liSHHblX Re ABeT OCHOSaHBH yTB9plKA8T&, 

TenbCTBO MOlKHO 06bHCHIITb HHT9HCRSHblM Me30H006pa30S8HBeM H3 C 

Heo6xo.nHMO aaMeTBTb, 'ITO onscasae o6pa6oTaHHbtX aKcnepai 

HbiX c noMOWbiO nonyqessbiX sa6opos tjlaaosbiX c.nsaros senb3H np 

.lJ.alKe s saa6onee onTHManbHOM cnyqae (sa6op 3, cosMecTsoe sap! 

wenae x2 I x2 COCTasnsteT 1,16). npa 'IHCne CTeneselt CS060llbl 

P( x 2 ::: 1,16 X 2
) COCTaBn!leT 1%. Ha B03MOlKHbiX ·npB• 

scero cnellyeT yKaaaTb: 

1. 3sepreTH'19CKYIO 38SHCHMOCTb 9KCnepHMeHTanbHhlX ll8HHb!X 

MOM HHTepsane anepraA. 

2. Ysena'leHHbiA paa6poc aKcnepaMeHTanbHbiX .naHHbiX aa C'leT 

MeHTa. 

3. BnHIIHR9 npoueccos M930H006pa30SSHHH H3 COCTOIIHHfi C H3 

HOM T = 0. 

4. Hcnonbaosanse OllHOMeaonnoro npa6nall<eHHst, na'IHIISH c 

M911TOS t .. 6 . 
Jlng uposepKH snHSIHHSI anepreTH'19CKOll 38SHCHMOCTH .li811Hb!X 

CaHHH BX H3 o6pa60T!UIHblX .liSIIHblX 6binB RCKni0'19Hbl peaynbT8Tbl B 
/21 I . 

npa 9neprhR 680 M9s • KaK noKa3biBaeT aKcnepaMeHT, na116one 

HeRRe nonstpH38UHH ppp 
c sHepraell aMeeT MeCTO s HHTepsane 

Bee ocTanbHbie sena'IHHbi s npe.aenax owa6oK aKcnepaMeHTa B HHTe 

OCTSIOTCH UOCTOHHHbiMR. HcKni0'1911H9 p PP 
npa asepraa 680 M 

60TSHHbiX ASHHblX secyWeCTSeHHO !IOBnH MO HS KS'19CTB0 O!IHCSHB! 

soro MaTepaana. OTsowesae )( 
2 I x 2 

nosaasnocb c 1 ;18 a 1, 

.nns sToporo aa6opa npH paa]lenbHOM a Ani! TpeTbero npB cosMec· 

MHBMbiX 'ISCTelt «!Ja30SbiX CASllrOB S p B 
3
F aonll, COOTSE 
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ll86T OABH B TOT *8 peaynbTST. 0pH MOrr~napOB8HHB B 

HhiX naHHbiX acnonbaoaanacb aenH'IHHbl a 
1 

y 
1 

• rne a1 

i -sKcnepaMeHTanbaoll TO'IKe, y 
1 

_ cnyqalfaoe qucno, 

faycca C 9AHHH'IHO:' AHCnepcaell, 38KniO'I9HH09 B HHTep

onpeaeneHHH eepoHTHOCTB.owu6Ka nepeoro pona 

'ITO H860pb1 1 H 4 MoryT 6h1Tb OT6pOW9Hbl C eepOHTHD

cnyqae nHToro na6opa sTa eepoHTHOCTb cocTaBnReT 4-5%. 

-~nao"'"SI npu cpaeHeHHH na6opoa 2 a 3. Opa pa3HbiX napa

coaMeCTHOe B8pbHpOB8HH9 MHHMblX 'ISCTell ljla30BbiX 

) aepOS!THOCTb OWH6KH npH OT6p8Cb!B8HHH mo6oro B3 

aeposTHOCTh owu6KH nepaoro pona, npaaeneaaas 

C OllHHSKOBbiM 'IHCnOM napaMOTpOB onpenene-

p( 8) T.e. no YAB09HHOMY 'll!CHY nceBAOSKCne-

3 a K n ID q e H 11 e 

X CABI!rOB, Haiit:teHHhiX nepBOHll'l8nbHO llpH <jla30BOM 

10 HyKTIOHOB nyKnOH8MH, Cy!lleCTByeT no Kpali.Helf Mepe 

pa3HbiX nperrrrono>K8Hil HX OTHOCI!TE'ilbHO Xap8K

.,a30BBHHH, npH OT6paCbiB8HHH KOTOpbiX aepORTHOCTb OWH6-

3TO H860p 2 npa p83A9ilbHOM BSpbHpOBSHBH MHBMbiX 

3 
F -a on a ( Ta6n. 3, X 2 = 237,0), H Ha6op TpH 

H lm 8 3F (Ta6n. 4, X
2 = 233,8), KOrt:ta 

~aoHoo6oaaoam111e H3 Hepeaouancnoro 
3 F 

4 
-coCTOHHHH. 

OTnH'ISIOTCH Apyr OT Apyra KSK no aenH'IHH8 ljla30BblX 

cnHHOM T = 1, TSK H no <jla30BbiM CllBI!raM r-o. 
cnenrax 

3p 
H 0 

s p H D- aonit:. 

BOnH H B 3TOM CMbiCne 

cnaaroa, cymecTeoeaawuli panee B o6nacTB 

nus. PeaKoe paanuque na6nmnaeTcs e aenH'IHHe 83 
01 

8 

• 

I 

ltOTOpag rrnSI H860pOB 2 H 3 COCTSBnHeT 18,33 B 25,41°, COOTBeTCTBeHHO, HHTepec-

HO OTMeTHTb, 'ITO xapaKTep noaeneHaSI 8 3 e o6nacTB 6onee HH3KHX sueprall e 
' 01 

npennon0*9HHH MOHOTOHHOII 38BHCHMOCTH ljla30BbiX CllBHrOB OT 3HeprHH Tpe6yeT OT-

pHUSTenbHOrO ana'leHHSI AnSI 83 0 
npa 630 Msa, TaKHM o6paaoM, ecna 6bl OKa-

1 
3SnOCb, 'ITO BCTHHHb!M SIBnHeTCSI BTOpoll Ha6op, TO 83 B HHTepaane 3Hepral! 

01 
400-630 Mae M9HSieTCH O'leHb pe3KO. CoaoKynHOCTb HMeiDIUHXCSI B HSCTOSIIUee ape-

MSI 3KCilepBM9HT8nbHbiX ASHHbiX He ASeT OCHOBSHHSI yTBep*ASTb, 'ITO 3TO OOCTOSI

TenbCTBO MOlKHO 06bSICHJrTb HHTeHCHBHbiM M930H006p830B8HB8M H3 COCTOSIHHH 3() 
I 

Heo6XOAHMO 38MeTBTb, 'ITO OITHCSHBe 06pa60TSHHbiX 3JtCnepaMeHT8nbHbiX ASH-

Hb!X C llOMOIUbiO nony'leHHbiX HS60p0B ljJS30BbiX CABHrOB Henb3SI npB3H8Tb XOpOWHM. 

~alKe B HSH60nee OllTHMSnbHOM cnyqae (na6op 3, COBMeCTHDe BSpbHpOBSHBe) OTHo-

wenae x 2 I x2 COCTSBnHeT 1,16). Opa 'IHCne CTeneaell CB060rrbl 201 BepORTHOCTb 

P( x 2 ~ 1,16 x 2 ) COCT8BllH9T ., 1%. Ha B03MOlKHbiX npR'IBH STOro npeJKAe 

acero cnenyeT yKa3aTb: 

1. 3aepreTH'19CKYIO 38BHCHMOCTb SKCrrepuMeHTSnbHblX ASHHbiX B p8CCM8Tpaaae

MOM BHTepeane sneprnll. 

2. Yaenn'leHHblll pa36poc SKCnepHM9HT8llbHbiX ASHHbiX 38 C'leT OWH60K SKCnepa-

MeHTS. 

3. BnHHHBe npouecCOB M930H006pa30B8HRH H3 COCTOHHHH C H30TOllH'IeCKHM CUR

HOM T .. 0. 

4. Hcnonbaoeanae onaoMeaonnoro npa6nu>t<eHHH, IIS'IHHSH c op6uTanbHbiX Mo-

MeHTOB t a 6, 

~llH npoaepKH BnBHHHH 3HepreTH'IeCKOH 38BHCHMOCTH ASHHblX RS KS'leCTBO OITH

CSHHH HX H3 o6pa60TSIIHbiX llSHHbiX 6binB HCKniO'leHbl pe3yn!IT8Tbl H3MepeHH!I p 
. /21 I . P P 

npH saepr11u 680 Mse • KaK noKa3biBaeT sKcnepaMeHT, uau6onee aaMeTHoe H3Me-

neaae nonapaaauuu P P P c s11epraeli a MeeT MecTO B anTepeane 650-700 Msa161. 

Bee OCTanbHhle aenH'IHHhl B npenenax owu6oK sKcnepaMeHTa B HHTepeane tJ00-650 Msa 

OCTSIOTCH llOCTO!IHHbiMH, HcKniO'I811He p PP npa suepraa tl80 Mse H3 qucna o6pa-

60TSHHbiX A8HHbiX HecymeCTBeHHO llOBJIHHnO Ha Ka'leCTBO OITHCSHBH SKCnep&Me!ITSnb

HOrO MaTepaana. OrnoweHBe X 
2 r-:x 2 

llOHH3HnOCb c I ;18 a 1,15 .110 1.13 H 1,11 

AnSI eToporo na6opa npa paanenbHOM a nng TpeTbero npa coaMeCTHOM eapbupoaaaau 

MHHMbiX 'ISCTell ljla30BbiX CABHrOB S p H 
3
F BOllH, COOTBeTCTB9HHO, 

9 



~' 

HecKO/lhKO ;racHH'!eHHb!il pas5poc aKcnepHM9HTanbHhiX ASHHbJX Ha5moAaeTCH AllSI 

napaMeTpoa Tpofmoro pacceHHHH D H R • B CBS!3H c 9THM JlOIT0l1HHT9llbHb!9 H3-

MepeHHH 9THX napaMe'l'pOB 6hi/lH 5LI 0'19Hb HHTepeCHbi. 

.Unn nponepKH nyHKTil 3 6b!/la Y'!TeHa B03MO>KIIOCTb Mesoaoo5paooaaHHSI 1!3 co-
l 3 I 

CTOSIHHfi p 
1 

, 0 I H F 
3 

• flpH 9TOM OKL!38l10Cb, 'ITO OITHC8HH9 3KCIT9pl!-

M9liT8/lbl!OrO M1lT9pHI'/l8 He yny'llll89TCSI 0 3HLI'I9HI!9 X
2 yMeHblllaeTCSI ae 6onee, 

'IP.M aa eAHII!illY Ha KS>KAbiii AOITO/lHHT9/lbHhiil cao5oAHhiH napaMeTp. MHHMbie '!8CTH 

<1Ja30Bb!X CABllrOB nepe'!HCl19HHbiX BOllH M8/lbl I! OT/li!'I810TCSI OT HYllSI He 5onee, '19M 

II8 OJlHY-ABe OIUH6KH. 

flpoaepKa npHM8l!HMOCTH OAl!OM930l!l!OrO npH6/lllll(9HHSI 0 H8'1HH8H C op61!T8/lbHblX 

MOM9HTOB f = 6, He npOH3BOJll!/l8Cb 0 T8K K8K YBC'liH'I9HH9 max Ha 9Jli!HHUY 

np!!BOJ111T K yae/11!'191!1!10 'HIClla napaMeTpOB (tjla30Bb1X CllBHroa) H8 ITHTh, 113 HIIX '19Th!-
• 

pe OTIIOCHTCSI K COCTOSIHHHM C llO/lHbiM H30TOITH'19CKHM CITI!HOM T = 0. l1pH HM9!0-

illi!XCSI >Ke aKcnepHMeHTSllbHhiX JlSHHhix napaMeTphi AilS! T = 0 onpeAensuoTCSI c 6onb-

IUHMH OIUH5KSMH Yll{9 Allll G - BOlll!hl. 

AaTOpbi 6naroAapHhi B.C. KHceneay, P.M. PhiiiAHHy, P.H. 3ynhKapaeeey, 

n.c. A>KrHpe!O 3ll o6cyll(J(9HHe pesynbT8TOB pa50Tbl, B.A. MaKCHMOBOll - 38 ITOMOillb 

a pa60Te. 
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Ta6Jmua 2 

1~Jr. llHCJIO peme- nOBTO- ITpHMeqanHe 
I11iUI X 2 peHHit 

np11 
nOi!CKe 

CTapue peme11ua 

I. 248,4 - BLI6paCb!BaeTCil ITO u., ( s•).;. 

.;.Ax'~IS;A (26 °) .;. i\); 
PP 

'= 12 

II llO KpHT?.IID 
pa6oTbl /6 • 

:\ 
2. 233,1 - :;,: 

Hoaue pemenmr 

3. 243,7 IO 

I w 
~ 
?f> 

4. 256,6 7 
5. 245,5 3 

6. 286,71 13 B~6pacunaeTca no 
u:• -Ax 2 

a 12 11 

R Dp (90 0) - A)( 2 
a 18 

7. 329,09 5 Bu6pacuaaeTca no 
x' - KpHTepHil 

B. 305,65 I BH6pacanaeTca no 

x 2 
- KpHTepHJJ, 

~ 

~· 14 

• 

I 

T~6m~e. J 

~sonae CABHrH ayxnoa-ayxnoaaoro pacceaaua npu 3HeprKJ 

( , mu • 5) ~pemeaua B IPH3H'IIeC.KOit OOJlaCtK npH pa3,1t· 

sapt.itpOBaHHK) 

waso- HaOop 2 HaOop 3 Hadop 4 HaO 
sue 
C,ltBK- s. tAB 0 s. tA8 0 s. tM. 

ru leltCtBHTeJl:&HHe qactH ~30BHX C,ltBHrOB,rp~ 

I 2 3 4 5 6 7 

r' 0,056 o,oo8D 0,066 0,007 0,086 0,0091 o, 

1s 
0 

-27,17 2,51 - 26,II 3,00 -27,59 2,17 -3~ 

3 s 1,33 5,58 - 25,49 5,64 9,74 3,03 - ' 
1 

. 

'P -5~,68 7,75 - 30,07 4,38 -26,52 3,96 -4! 
0 

1p -53,44 9,99 5,74 5,24 -17,03 4,15 -4( 
I 

'p -37,44 2,06 -16, 7I 2,66 I -JO, 56 2,60 -31 
I 

I I,J9 I 40,7J 
I I 'P 17,82 2,52 26,81 i 0,82 I~ 

2 

I II,94 8,00 32,13 2,25 I2,I3 2,00 I 

E 1 

'D 26,20 s,82 I -r7,6I 7,10 40,30 2,49 I 
1 

1 5,73 2,46 - 2,01 2,09 

I 
9,75 2,17 

D 
7 

~D I 22,IJ 3,90 9,07 5,01 19,34 1,99 
2 j 

' 
'n, I 3,68 3,14 - 3,44 2,65 9,64 2,00 

'', \-2,17 1,61• I - 2,00 I,IB :.. 2,25 1,33 -
I 
I 

'F 1-6,15 I 1,46 - 8,55 0,53 - 4,28 0,70 -
'I 0,090 1,79 

IF, I 2,17 2,62 1,14 2,22 

'F - 1,02 1,55 4,61 I o,BI 1,63 0,90 
' 

'F. r 2,99 0,61 o,6o 1 o, 72 5,30 0,4~ 

' I 5,29 3,73 16,47 1,09 - 9,98 

\ 

1,09 l 

'I 
I 1,59' 2,40' -2,90 1,96 II,87 1,42 

''G ~ i I i 
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qHCJIO 
nOBTO- i 

peHHit 
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nOHC!W 

iHIR 

BLI6pactJBaeTC!! no u •• <s 0
).;. I -=-~x' = 15; A (26°) .;.Ax •= 12 

PP 

H no KpHT?.HD 
pa60TH /6 • 

~i 
~ 
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Hl!R 

' 
' 
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7 ~: 

3 :~ .. ,,, 
···1 
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~~ 
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J 
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x• - KpHTepHKl 
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X 2 ~ KpHTepm>. 
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T u,lj mu.;e. J 

~sonue CABHrH ayxnoa-ayxnoaaoro pacceRHHH npH aaeprHH 630 Man 

( , .... • 5J \pemeHHR B !PHSHtleCKOII oGJiacn npH pas,JteJILHO» 

Bllp:LHpOBaHHH) 

~a so- Ha.Gop 2 HaGop 3 HaGop 4 HaGop 5 
nue t tM o C,ltBH- B. tM o s. s. tM. a. tt>ll. 

rH AeRctnHTeJILHHe qactH ~30BYX C.ltBHrOB,rpa.Jt 

I 2 3 4 5 6 7 8 9 

t' 0,056 o,oo8D 0,066 0,007 0,086 0,0091 0,060 0,0080 

's 
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TadJim~a 4 
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