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A H H 0 T a U H H 

[3 C T8Tbe O riHC81lbl C B O HCTB8 .UBYX 9MynbCHOHHb i X K8Me p C n OB b i We H HbiM CO.ae p )!{ 8HiieM BO

;:lO p O..ctil , O.Ul!8 11 3 K OT O p biX npOni1T8H8 BO.UOH, .apyraS1 - 9 T H n e HrnHKOn e M (CH
2
0H )

2
. npaBO.UHTCH 

H : ! C p11 l>l ii C OC T 8B , C CJO THOW e H11 e npo6er- 9 H eprHH , 'IYBC T BUT e n b H OC Tb, K 09cpcpHUH e HTb l B e pTHKBn b -

11011 II nll ll C f!H O A yca.QKI1, C- o6 p83 H b! e .Q H C T OpC1H1 . 

fi O K8:JilHO , 'ITO npnM e H e HH e npOnHT8HHblX BO.UOpO.UOCO.Ue p )!{ 8 W HMH B eweC T B 8MII 9 MynbCHlt 

CyiL! C C TB C HH O yCK OpHeT C K Op OCTb H8X0)!{.Qe HHH cny'l8eB B 3 81!MO.U e A C TBIIH C BO.UOp O.U OM. 



Bse,qeHHe 

MHorHMH 8BTop8MH .om1 p831IH'IHbiX cpH3H'IeCKHX 38.08'1 HCD01lb30B81IHCb cpoTonn8CTHHKH, npo· 

/1-5/ 
UHT8HHbie BO.llOll: H .llpyrHMH BO.ll0pO.llOCO.llep»<:8WHMH Bell{eCTB8MH • 3MyllbCHOHH8SI K8Mep8 

/6/ 
Ha nponHT8HHbix cnoes sMyllhCHH snepsbie 6bl1l8 c.oen8H8 a pa6oTe 1 TaM »<:e coo6weHbi npe.o-

sapHTellbHbie p e 3yllbT8Tbl ,ll8HHOll: pa60Tbl, 

B
11 1 

a K8'!ecTse HanonHHTenH 6bi1l npe.ono»<:eH STHneHrllHKOllb, npHMeHeHHe KOToporo npHBO' 

.llHT K 6onee BbiCOKOll 'IYBCTBHTellbHOCTH H Me,lllleHHOll: perpeCCHH CKpb!TOI'O H306pa»<:eHHSI, 

nepsaSI H3 OUHC8HHbiX B H8CTOS!Well CT8Tbe K&Mep HCU01lb30B8118Cb .llllSI H3y'leHHSI ynpyroro 

/6/ 
pacceHHHSI npoTOHa Ha npoToHe npH sHeprHH 8 1 ,2 Ess • 

C noMOWbJO K&Mepbi II nony'!eHbi npe.osapHTellbHbie .oaHHbie no ynpyroMy pacceHHHIO 

rr.MeaoHOB c HM rryn&coM - 4 Bss/c Ha npoToHax 

B pa6oTe npHMeHS!llHCb SMYllbCHH Hl1Kct>l1 EP TOlllUHHOll 

KaMepa 1 cocToHna H3 30 cnoes, KaMepa II - H3 5_1 enoS!, 06e K&Mepbi o6nyqanHcb nepneH.oH-

KynHpHo nnocKOCTH SMYllbCHOHHbiX cnoea. 

B T861IHUe 1 npHBO.llHTCSI Sl.llepHblll COCT8B K&Mep H II H .ll1ISI CpasHeHHSI - COCT8B CT8H" 

.ll8pTHoll sMynbCHH Hl1Kct>l1 EP npH sn8»<:,HOCTH 58%1 cornacHo ll&HHbiM pa60Tbi/8/ , .LlnH y'leT8 

B03MO:lKHbiX OWH60K 6bi1IO onpe .o e neHO KOllH'IeCTBO . B e WeCTB 1 KOTOpbie Bb!Mb!B810TCSI H3 SMYllbCHH 

npH nponHTKe 1 HX KOllH'IeCTBO He npesbiwaeT 2% sec8 cyxoro cnoH, MaKCHM81IbH8H soaMO»<:H&S! 

owH6Ka a co.oep»<:aHHH so.oopo.oa no SToll npH'IHHe He npeBbiwaeT 3%. 

YK838HHbie OWH6KH B H.llepHOM COCT&Be He Y'IHTbiB810T norp9WHOCTell:, CBSI38HHbiX C Bb!Mbl-

3 
B8HHeM, B T861IHUe II npHBe.lleHO KOllH'IeCTBO H.Oep BO.ll0pO.ll8 n H8 1 CM npo IIHT8HHbiX 

CooTHoweHHe npo6er-sHeprHH onpe.oeJJHllOC b cne.oyJOWHM o6p830M. B o6eHx K8Mep8X H3Me-

+ + + .il 6 pS!llCSI npo6er p. - Me30H8 OT TT - p. - pacn8,ll8, liS! STOll uenH OT Hp81IHCb C1IY'I8H, y .llOBlle-

TBOpS!!OWHe cne.oyJOWHM KpHTepHHM: 

1 ) cne.o p. +- M e aoH8 ne»<:HT uenHKOM a O.llHOM cnoe 1 

2) BH.ll9H n03HTpOH OT p. + - e +_ p8CII8,ll8 1 

3) H8'181lbHbill: H cpe.llHHll: yron norpy»<:eHHH cne.oa + 20°. p. -MeaoHa He npesbiWaeT· 

npo6erH p. + -Me30HOB B SMYllbCHH BO speMSI o6ny'leHHSI npHBe.lleHbl B T861IHUe It 

UOlly'leHHSI KpHBOll npo6er-sHeprHSI H8 K8Mepe I Mbl HCU01lb30B81IH T8K:lK9 KHHeM&THKY ynpyroro 

pacceHHHSI npOTOH8 H8 npOTOHe, C STOll: Uellb!O H8 89 Clly'I&SIX ynpyroro B38HMO.lleli:CTBHSI 6bi1IH 

H3MepeHbl YI'llbl p8CCeSIHHSI C TO'IHOCTbiO 3% MeTO.llOM, OUHC&HHbiM B / 9/ , 3MyllbCHSI 6bl118 06ny

'!eH8 Ha sHyTpeHHeM ny'!Ke CHHxpocp830TpoHa 011Hl1 npoToH&MH c sHeprHell (8,22!_ 0 101) Ess. 

npe,llU0118I'8SI, 'ITO .llllSI npOUHT8HHOll SMj"llbCHH 38BHCHMOCTb npo6er-sHeprHSI MO:lKHO Bblp83HTb 

cpyHKUHell BH.ll&: 

E oR b 1 HMeJOwell MeCTO ,llllSI CT8H.ll8pTHbiX CllOeB 

3 



G - 5 , Mbi MeTOllOM HaHMeHbWHX Ksa.crpaTOB nony"'HJIH K09cpcpHUHeHTbi *a' H 'a'. TaKHM 

o6p a30M oKa3anocb, 'iTO .crnH o6nacTH a ii e prHA no KpaAueA Mepe OT 4 .cro 70 Mas HMeeT Mec-

TO 38BHCHMOCTb: 

E (0,201 ±. 0,008) O,HJ ± 0 ,006 ( I ) 

KaK BHllHO, K09cpcpHUHeHT "s" B npe.crenax OWH6KH COBI18ll8eT C 3Ha'leHH eM b 0,568 :!:. 0,00$ 

llJlfl CTau.crapTHOH aMynbCHH G -5 no <:Pmo I 101 • .[lnfl KaMepbi II 3aBHCHMOCTb npo6er -

a u e prHfl nonytfHJIH, npHHfiB b = 0,568 ±. 0 ,003, • a" onpe.crenHnH no npo6ery jl+- Me30Ha 

OT "+ - 11 + - pacna.cra 

E = (0,227 1 0,007) R o.su ;t; o,ooJ (2) 

B cpopMynax I H 2 HMeeTCfl BBHllY rrpo6er B MOMeHT o6ny qeHHfl . 

4yBCTBHTeJlbHOCTb 9MYJibCHH onpe.crenf!JiaCb no n03HTpOHaM OT IL+ • + - pacna.cros, 

H3MepHJiaCb TaK)I( e nJIOTHOCTb llJIHHbl pa3pb!BOB 

nHBBIOWHXCfl npo ToHos OTllB'iH, B Ta6nHue II 

g " Ha llOCJiellHHX 100 MHKpOH8X OCT8H8B

npHBelleHb! 'iHCJlO 3epeH H8 100 MK n03H1pOH-

uoro cne.cra J H 3H8'ieHHfl g " llJifl o6eHX K8Mep, nnoTHOCTb 3epeH H8 CT8HllapTHOH 

9MynbCHH 9THX napTHA cocTasnHna ( 28 ~ 32 ) 3epeu I 100 MK. 

B T a6nHue II HMeiOTCfl T8K)I(e K09cpcpHUHeHT sepTHKanbHOH yCBllKH K 
11 

, cpe.cruH e Ton-

WHIIbi nponHTSHHbiX H HCXOllHbiX cnoes T H t , a TaK)I(e KoacpcpHuHeHT nHHeAuoA yca.crKH Kf , 

onpe.crenf!eMbiH KaK OTHOWeHHe c pellHHX nHIIeillb!X p83MepOB CJIOeB B nnOCKOCTH 9MynbCHH BO 

speMH o6nyqe11Hfl K cpelliiHM HX p83MepaM nocne o6pa6oTKH. 06bJ'illaSJ cpopMyna .crnH pac'i~Ta 

yrna llOI'py)l(eiiHfl cne.cra B 11p011HTaiiiiOH 9MynbCHH npHIIHM8eT BHll : 

h' K, 
-fi<P tg a 

3lleCb h 1 - pa3IIOCTb rny6HII norpy)l(eHHfl cne.cra, p - npoeKUHSl ero llJlHIIhl B o6pa6oTaiiiiOH 

9MYJibCHH, 

Ha 10 pa60'iHX CnOf!X K8)1(ll0H KaMeObi HC C!18.ll0!3 8nl1Cb T8K)I(e 

TopcHH MeTOllOM, onHCallllbiM s pa6oTe I Ill, 

C - o6pa3Hb!e llHc-

BeKTop CllBHra BToporo nopHllKa K, 
2 

H 3MepHJICfl B 16 TO'iK8X 11a nJIOW8llH 32 CM B 

Ue11Tp8JibiiOH 'i8CTH K8)!{ll01'0 CJIOfl, 

CpelliiH e H MBKCHMaJibllbie 3118 'ieiiHSJ K 
1 

rrpHse.cre llbl B Ta6nHue II 

0 pasiiOMepiiOC TH nponHTKH cnoes MO)!{IIO CYllHTb H3 pacnpe.creneHHfl cnyqaes ynpyroro 

pacceHHHfl no 
, 
rr r.cre " -paccTOHHHe OT cTeKna .cro cnyqaf! , H - nonuaf! rny6HH a 

9MynbCHH (pH C . I H 2 ) • npHMeHeHHe o6orawe HHb!X BOllOPOllOM 9 MynbCHH 1103 BOnf!eT He TOnbKO 

llOBbiCHTb CKOpOCTb HaXO)!{lle HHH cnyqaes B38HMOllei\CTB Hfl C flllpaMH B0ll0 p 0ll8, HO H B 3Ha'iH

TenbHOH CTeneHH C IIH3HTb llpHMeCb KBa3 HCnyqaeB - C06b!THi\ , npOH30WellWHX Ha Hllpax H HMHTHpy 

IOWHX B3aHMOll e HCTBHe 118 BOllOpOlle. TaKHe 9MynbCHH MOI'Y T rrpH Mell f!TbCfl TaK)!{e llnfl H3 y'leiiH5l 

B3aHMOlleHC TB·HH 11a nerKHX flllpax. nerKo llOKa3aTb, 'iTO 118 1 CM 
2 

nponHTaHIIOH 9MYJibCHH B 

K = _ n T pa3 6onbwe so.cropo.cra, 'ieM a a T OH )j{e nnowa.crH CTaH.crapTIIOro c noH. 3 T o 
3. 10 12 

, 
CBOHCTBO np011HT81111 b!X 9MYJlbCHH xopowo HCnonb3ye TCfl B r eoMeTpHH o6Jiy'ieiiHfl nepneHllHKynHp-

HO nnoCKOCTH aMynbCHOHIIoro cnoH. BeJIH'iHIIa K onpe.crenf!e T CTenellb BbiHI'pb!WIIOC TH 9MYJlbCHii 
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J 

IIpH H8XO)KlleJIHH C06h!THtt H8 BO.LlOpO.Lle. 3H8'1eHHH 

T86JIHUe fi, 

8 hi B 0 .Ll hi 

K .LlJlH OIIHC8HHhlX K8Me p HMeiOTCH B 

Vfc iiOJlb30B8HHe SMYJlbCHOHHh!X K8Mep H3 CJIO eB, npOIIHT8HHhlX BO.LlO A H STHJieHrJIHKOJleM , 

.Ll8Jl0 B03MO)K H0CTb B HeCKOJlbKO p83 IIOBh!CH T b CKO pOCTb H8X0)K.Lle HHH CJiyqaeB pacCeHHHH H8 

BO.LlOpO.Lle IIpH nepne H.LlH KYJIHpHOM o6ny<JeHHH. 

CaottCTB8 OIIHC8HHhiX K8Mep T8K0Bhi, 'ITO H8 HHX MO)KHO ycneW HO p elll8Tb MHOrHe cpH3H'IeC 

KHe 38.Ll 8'1H, 8 '18CTHOC TH, K8Mepbl IIpHMeHHJlHCb .LlJlH H3y'leHHH ynpyroro pacceHHHH H8 M8Jlb!e 

yrJibl '18CTHU B h!COKOtt SHeprHH H8 BO.LlOpO.Ll e . Ha K8Mepe } 6b!Jl0 Hatt.oeHO 436 CJiyqaeB ynpyroro 

pacceHHHH • 

8 p a6oTe IIOK838H O, 'ITO, .LlJlH K8JIH6pOBKH IIpOIIHT8HHh!X SMYJibCH A B 06JI8C TH SHeprHA OT 

4 .LlO 70 M sB .LlOCT8TO'IHO 3H8Tb O.LlHY :3KCne pHMeHT8JlbHYIO TO'IKY KpHBOtt npo6e r- SHe prHH, Ha -

IIpHMep, npo6er IL + -Me30H8 OT 77+ -IL + -pacna.oa, T,K, KOScpcpHUHeHT " b " B cpopMyJie 

B npene nax own6KH coananaeT c e ro s Ha 'leHHeM .OJIH cTaH.oapTHhiX cnoea . 

B s aKJIIO'IeHHe aaTophi Bhipa)Ka!OT 6naronapHoCTb 3 .H. U hiraHoBy, K • .Ll. ToncToay, 

M.VI. no.uropeUKOMY 38 o6cy)K.Ll e HH e PH.Ll 8 BOIIpOCOB, n.r. KpHBeHUOBOil 38 onp eneneHHe KOJIH

'leCTB8 B ellleCTB , KOTOpbie MOryT 6b!Tb BbiMh!Thi H3 SMYJibCHH IIpM IIpOIIMTKe. 
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T a 6 11 M g a I 

~JlBMBHTapHhlH COCTaB nponnTaHHhlX 3MY1IhCMU KaMep I M ll 
M CTaH)I,apTHOH 3MY JlbCHI1 liP lUIKLlU npM 5 U~·b BJiai!tH OCTM 

B r/cM3 

J1IBM8HT 

Ag 

Br 

J 

c 
H 

N 

s 
0 

llJIOTHOCTb 
3My JibCHH 

1\m.tepa 

I 
11 

Kauepa 

I 
il 

I KaMepa 

U, fJ77 .:t U, UI6 

u , 4:26 .:t u, 01.1 
U, UOI6 .:t u, uuU 

u, 0873 .:t u, 0064 

l l KaMepa 

U, 76 U .:t U, UH3 
0,564 .:t 0, \il!. 
~J , uU:2 .:t . .J , 000 

u,J6J .± u, J IU 

bP mm<2H 
CTatl;TJ;apTHaH 

T I '• HJ (j ' ;4· j' ' 
.... , )<:.. .:t , --· 
1, J5~ .:t u, u2:j 

·J, Ui.J5 .:t ·J , UUU 

o, 277 .:t J, J:2 u 
U, UbY:> .:t U, u02I O, Ub:24 .:!: L) , JJib u, U4Y2 .:t lJ, UlJ4U 

o, 0273 .:t o, 0094 G, U36 .:t U, UUJ 
O, UuU62 .:t u, UUu U UUl + U JUO ' - ' 
O, 6612 .:t U, UOY4 U, L~4Y .:t u, Or!2 

u 007 + , -
u,ouc .:t 

() 253 + ' -

U, UU6 
u,uuu 
U,UU9 

I,b9 .:t 0,02 2, 257 .:!: u, 012 3,89.:!: 0,06 

T a 6 11 11 g a II 
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