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13MeHeHue OCHOBHblK KapaKmepUCmUK
 
qennlOno3HbiK BOnOKOH 
npu UK qUKnUqeCKOM UCnOnb30BaHUU 

A.B. KynewoB, A.C. CMOnl1H 

cnsrrvrn. 
B.~.KoMapo~R.B.Ka3aKoB 

ArTY 

A OMI MaK yllaTypbl B 06 1l1eM oose­
Me n OTpe 6n Re Mbi X BOll OKHI1CTbl X n o­

n y cjJ a6p l1KaTOB g ll R Hy >Kg U6n npeasr­
cuna 50 %. Bc e 60llbwee KOll l1'1eCT BO 

npegnp l111TI1 f1 o pl1 e HTl1p yeTc R Ha n e ­

pepariorxy BTOpl1 '1HOrO BOllOKHa . n p l1 

3TOM He CTOI1T 3a6 blB aTb, '11'0 Te XHO­

nO r l1R n p ol1 3 BogcTB a Kap To H Ho-6 y ­

Ma>KHOf1 npogYKl.\ l111 Ha OCHOBe Ma Ky ­

narypu I1MeeT CBOI1 oc06e HHOCTI1 11 n o 

pRgy Bon pO COB CY ll1eCTBe HHO orna-ta­
eTCR 01' Te XH On Orl111 ua OCHOBe n ep ­

B l1'1HOrO BonOK Ha . 

npl1 113Y'1eHI111 Bo n p OCOB CBIl3a H­

Hbl X C nepe pariorxoji Ma Ky lla Ty p bl He ­

0 6 x og l1MO Bblg elll1T b npo fine ny 1.\ 11 K­

n l1'1HOCTI1 e e I1cnonb 30BaHI1 R . n o g 

1.\ I1Klll1'1H OCTb IO cneay e r nOHI1 Ma Tb 

~i Ho roK paTHo e I1cn Ollb30B aHI1e Ma Ky ­

narypu B npoueccax npowaaoncr aa 
6 yM a >KH O- Ka pTOHH0 f1 np ogyKl.\l1l1. H a 

ce ro g HRw HI1~ g eH b He CY ll1eCT ByeT go­

crynuux 11 TO'1Hbl X MeT ogoB onpene­
lleH I1R KOll l1'1e CTBa n p ol1 3Bog cTBeH­

HblX 1.\I1 Kn OB, B KOTOpbl X Ma Kyll aTyp a 

n pl1HI1M an a Y'1a CTl1e , TO ecr s CKo nb KO 

pas MaK yll aTy pHbl e BOll OKHa nonsep­

r a n nc s p a 3 MOllY , pocny cxy. cy unce. 
npoueccax o TgellKI1 11 T. g. 

n pl1 3TOM 11 3Y '1eHI1 e 1.\I1 Knl14H OCTI1 

uenecootipasuo nposonwrsB paa xaxna­

60paTopl111 C I1cnOllb30 Ba HI1eM nepB l14­

HblX n Oll ycjJa 6 pl1 KaToB. 31'0 n 0 3BOll l1T 113­

6 e>KaTb Bn l1RHI1RHe 3aBI1Cll1l111X 01' I1CCll e­

nosaren» cjJa KTopOB, B nepay.o osepene 
cjJa KTopOB, CBll3aH HbiX C npenucropaeji 
MaKyll aTy p bl (ee KOMn03111.\11ef1 n o BOllOK­

HY, Halll1'1l1eM Han OllHI1TenR, CBR3YlO1l1 11 X 

11 npoxneaaaouna x Be ll1eCTB 11 T. n.). 
KaK 11 3Be CTHO BTOp l1'1Hbie BOllOKH a 

I1MelOT nO HI1>KeHHble 6 yMa ro06 pa3ylO ­

1l111e c Bo~CT Ba . ATa K KaK 6 0 ll bWafl 4 a CTb 

M aKynaTy pH~ x Bon OKOH MHoro Kp aTHo 

I1c nonb3yeTcR B n po l13 Bo g CTBe HH bi x 

uaxn ax, TO Ha 6ll IOgaeTcil CHI1>KeHl1e 6y­

Ma r o 0 6 p a 3y lO1l111 X CBOf1CTB BTOP l14H biX 

BonO KOH C Ka >Kg blM no cn egYlOll1l1M 1.\11 K­

nO M nepepatiorx«. 
Pauee a BTOpa MI1 CTaTb l1 6 bln l1 onpe­

g elleHbi OCHOBHble cjJ a KTOp bl, onpe nens­

101l111 e 1.\I1 Klll14HO CTb 11 np os enenu I1C­

cnegoBa HI1R Blll1 RHI1R 1.\I1 Kll l1'1HOCTI1 Ha 

n pO'1H OCTb MaTep l1anOB, Ka K Ha OCHOBe 

~\ a KynaTy pb l , Ta K 11 Ha OCHOBe n e pB I1'1­

Hbl X uenm onoauu x BOll OKOH. n Oll Y4 eH ­

Hble g aHHbl e noxaaana. 41'0 nO HI1>KeH­

Hble 6Y Ma r o0 6p a3 YlO1l1 11eCBO ~CTBa npa ­

BOgRT K CHI1>KeHI1IO n p O'1HOCTI1 aunyc­
Kae MOf1 npogyKl.\l111 nocne Ka>Kgoro 1.\11K­

na nepepatiorku [1]. 
Og Ha Ko, TepMI1H «6yMaroo6pa3YIO­

111l1e cBoHCTBa» gOCTa TO'1HO 06 1l1 11 f1 11 B 

nonHOf1 Mepe He orpaxae t KOHKpe THblX 

n p I14 I1H CH I1 >KeHI1 Rnp04HOCTH~X C B0f1 CTB 

n pogY Kl.\l111 ua OCHOBe BTOp l14H Oro BO­

noxaa. Bbigell RIOT nsa OCHOBHbl X cjJ a KTO­

pa Bll l1RlOll1l1X Ha n p O'1HOCTb: 

- c06CT Be HHaR np04HOCTb BOlloKHa; 

~le>K BO llOKO H H ble Cl1ll bl CBR3 11 B 

nl1CTe . 

MeTogbl, C n O ~\Oll1blO KOTO PblX o npe­

nenmor np04H OCTb BOll OKOH, YCllO BHOge­

nRT Ha n pRMble 11 KOCBeHHb le. npl1 l1cn on b­

30B aH I111 npRM blx MeT og oB I1Cnb 1TaH11 1O 

ncnaepraor o Tgellb Hble Bon OKHa Ha pas­
p blBHbiX MaWI1HaX pa 3lll1 4H0 f1 KOHCTpyK­

1.\ 1111 npl1 pa 3HbiX cnocotiax 3a Kpe nne HI1R 

BonO KOH. 31'11 MeTog bl g o cTaTO'1HO rpyno­
eMKI1, AllI1T ellbH bl 11 Tpe6YlOT cneunansuux 
HaBbl KOB 11 npl160pOB [2]. v13 -3a CllO>K HO­

ro KOMn03111.\110HHOro COCTaBa MaKynary­

pu no Bon o KHy npl1 MeHe Hl1e npRMblx Me­

TogOB npl1113Y'1eHI111 BTOPl1'1HblX Bon OKOH 

3aTpyg HeHo. B MaKyn aryp HOf1 Macc e MO­

ryT npl1cYTCTBoBaTb Bon OKHa pa 3n l1'1Horo 

n p ol1 CXO>KgeHI1R 11 COCTOR HI1R: BonOKHa 

6e n eHbix 11 He6 en eHbi x BI1g0B uenmono­
3bl, M eX aHI1'1 eC KO ~ MaCCbl, nonyuennion o­
3bl, nonY'1eHH blX 11 3 pa3nl1'1 HbiX nopon 
npeeecuuu pa3nl14Hbl MI1 cnocodaaa 11 C 

n pl1MeHeHl1eM pa3ll l14HbiX XI1MI1KaTOB. 

n 03T OMY npO'1HOCTb Bon OKHa uenecooo­
pasuo Ol.\eHI1BaTb C noxouu.o KOCBeHHO­

ro MeToga C onpeneneaue« TaK nasusae­
MOf1HYlle BOf1pa3p blBH0f1 All 11 Hbl. OHa pas ­

ua p a3pb lBH0 f1 All 11 He 6yMar l1, n OllY4eHHO ~ 

B peaynsrare ee c npeneneuua n pl1 Hyne ­

BOM paCCTOllHl111 Me>Kgy 3a>KI1Ma MI1 pas­
PbIBHO f1 Ma WI1Hbl. 

C4 I1TaeTCR, 41'0 Be lll1 411 Ha Me>KBOnO­

KOHHbl X cun CBR3 11 onp enensercn nno­

ll1ag blO KOHl' a KTa Me>Kgy Bo n OKHa MI1 11 

KOHl.\e HTpa l.\l1ef1 CBR3e f1 Ha H e ~ , I1n l1 

ygenbH Of1 Cl1ll0 f1 CBll3 11 Ha e g l1Hl1l.\y n o­

BepXHOCTI1 . B npasr uke HaWnl1 npl1 ~1e ­

HeHl1e MeTogbl , OCHOBa HHbl e Ha o npege ­

n eHl1 11 YCl1n l111 paspu aa 0 6p a31.\a g ByX­

CnO f1HO f1 6 yM arl1 MeT og o~l c gB l1ra B 

nllOCKOCTI1 cnoes, I1lll1 orp u aa . 

llennoncsa 5yMaraKapTOH ',' . ,. :", 48 
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A B TO p aM~ CTaTb~ 6blll~ npo aeneuu 

~ccll e go BaH~~ BIl~~H~~ l.\~KIl~YHOCT~ 

Ha nokaaarena C06CTBeHHO~ npOYHOC­

T~ BOIlOKOH ~ C~ 1l CB~3~ B Il~CTe. B pa­
60Te C06CTBeHHylO n p OYHOCTb BOIlOK Ha 

Ol\eH~Ball~ no HYlleBO~ p a 3 p bl BH O ~ gll~ ­

He La' Me)J{BOIlOKOHHble C ~ llb l CB~3 ~ Fee 
onpenennnn no MeTOgy V1B aHoB a . Kp o­

Me sroro pacc-urruaanacs K or e 3~ OHH a B 

cnoc06HOCTb BOIlOKOH n o A )J{. Kll a pK y 

Ta61l11l\a 1. 

HOMep p, r/ cM' t, M F", Mna SV, Mna 

l\I1Klla 

° 0,69 3 80 3O 1,20 1,73 

0,621 7 88O 0,82 1,32 

2 0,603 7 68O 0,68 1,13 

BIlI111Hl1e l\I1KIlI1'1HOCTI1 I1cnOllb30BaHI111 cyllbljlaTHoil 6elleHoil xBoilHOil uenmonoasi 

Ha co6CTBeHHYlO np0'lHOCTb BOIlOKHa 11 MelKBOIlOKOHHble Clotllbl CBll310t 

5V. Ilpouecc L1~KIl~YH OCT~ M ogell~ p o ­

aancs C ucnonsaoa auae nepB ~YHoro 

BOIlO KHa (cyllbcjJaTH aB 6ene HaB XBO~HaB 

l\eIlIl IOIl 0 3a) . Pa 3 MOil npoBog~ll~ go 

3HaYeH~B 3 5 ° W P ua natio p ar o puof 

A~CKOBO~ MellbH~L1e HAM-3. 3aTeM ua 
Il~CTOOTIl~ BHOM annapare nA-4 ~3ro­

raanaeanucs OTIlVlBKVl C Macco~ 1 M2
­

100 r . H e0 6 xog ~ M o e gm pac-eroa pas­
pyuraio uieeYC~1l ~e onpenensn~ Ha pas­
PbIB HO~ Ma W~ He PM 6-30-2M. Pesynsra­
Tbl npencrasneau B rafin . 1. 

Ka K cnenyer ~3 nonyseuu ux ga HHblx , 

C Ka)J{g blM n o cll egy lOLl1 ~ M l.\~ KIl OM n e pe ­

pa60 T K~ uatiru onaer ca C H~)J{e HVle KaK 

C06CTBeH HO~ n pOYH OCT~ BOIl OKHa, TaK Vl 

C~ 1l CBH3~ . Ocotieuuo 3aMe THO CHVl)J{eH Vle 

no Me)J{BOIlOKOHHbIM CVl llaM CBB3Vl B Il~C­

Te (fionee yeM na 50%). MO)J{HO caenars 
BbIBOg, YTO CH~)J{eH~e npOYHOCTHblX 

CBO~CTB ~laTep~alloB ua OCHOBe BTOp~Y­

uoro BOIlOKHa rllaBHblM 06pa30M o6yc­

1l0BIleHO ~M eHHO C H ~ )J{e H ~e M Bell~Y~H 

3T~X g By X xapakrepacru«. 
Ka K ~3BeCTHO np~ npo~3Bog cT B e 

6YMar ~ ~ xaproua Ha61llOgaeTcB Bbl pa ­

}t(eHHaB opneurauna BOIlOKOH B CTpyK ­

rype ru-cra. 3TO B C~llbHO~ creneuu 3a ­

B~C~T OT paooru uanopuoro BLl1~Ka, co ­

OTHoweH~B ckopccreji HanycKaeMo~ 

MacCbI ~ cerka. CTa6~llbHOCT~ pacnp e ­

AelleH~B MaCCbl no w~p~He ~ onpeae­
Il HeT pa31l~Y~e npOYHOCTHblX CBO~CTB 

B bl pa6aTbl B ae MO ~ np ogY K l.\ ~ ~ B Ma W~ H­

HOM ~ nonepe-uro» uanpaaneuunx. B 

OTIl~Y~e OT 6YMar~ Ma W~H HO~ aupa­
60TK~ OTIl~ BK~ nacoparopuoro ~3ro­
TOBlleH~~ npaKT~YeCKVl ~30TponHbl. 

n03TOMY npegCTaBIlBeTCB ~HTepeCHbIM 

sonpoc onpe neneuua nepexonuux KO­

3ljlljl~ l\Me HTO B , n 0 3 B OIl B IOLl1~ X npou a­

B OA~T b nep e c-i er npOYHOCTHblX x a p a k ­

0,593 754O 0,62 1,0 5 

4 0,594 7 33O 0,6 1 1,0 3 

5 0,592 632O 0,59 1,00 

Tep~cnlK naticpatopkux 06pa3L10B ~ 

0 6 p a3 L10 B Ma W~HHO~ Bb lpa60 TK~. 

AI1 B sroro aaropasa CTaTbM 6bll1M 

.npoaeneuu ~cc l1ego Ba H~B n o pac-iery 
3T~X nepexonu u x K03cjJcjJ~ 1.\ ~e H TOB. B 

patiore o npe gel1B n ~cb nokaaarenu pa3­

PblBHO~ gn ~Hbl L ~ Hyne Bo ~ pa3p blB HO~ 

gllMH bl L 06pa3 1.\OB Me WOY HO~ 6Y~la r Mo 
Mnatioparopaux 06pa31.\0B, n on y y e HHblX 

Vl3 a Ha I10 r~Y HO~ MaCCbl o T06paHHO~ Vl3 

aanopuoro BLl1VlKa 6AM . Bbl6 0 p MeWOY ­

HO~ 6yMa rM gnB McnbITaH~~ 6bll1 He cny­
Ya~HbIM . MeWOYHaB 6yMara - 3TO Y~C­

TOl.\ellnlOn03Hbl~ Ma Tep~an , ~MelOLl1~~ B 

CBoe~ KOMn03~1.\~~ ronsko Og~H nep­

B~YHbl~ B0I10KH~CTbl~ nonycjJa6p~KaT 

(cYl1bcjJaTHa~ He6el1eHaB xBO~HaB l.\ en­
11101103a), 6e3 H a n Of1H ~TeI1 B . Ta K ~ M 06 ­

pa30M, 6blilO C H ~)J{e HO Bn~B H~e ne p e­

MeHH blX rpa xropoa. CBB3a HHbiX C KOMno­

3 ~ 1.\ ~e ~ Ha ~ c c l1 egye M bl e xapakrep acrjt­
K~. Ma c c a 1 M2 MeW O YH O~ 6YMa r~ ~ OT­

I1~ B OK - 70 r, onpeneneaue pa3pblB HO~ 

gl1 ~ Hb l nposonana Ha pa3pblBHO~ Maw~ ­

He V1 n5158-0,5 6. Ofipaauu MeWO Y HO~ 

6yMa rM au peaanacs n o pa3 HbiM uanpas­
neH ~ B M : B MaWMHHOM M D, B nonepe-ruo» 
CD, a Ta K)J{e non yrnon 300 M 600 K Ma­

W ~HHO MY uan paan eu uo. Pesyn sra r u 

npencrasnenu B rafin. 2. 
KaK cnenyer ~3 n Olly y eHH blX gaHHblx, 

HaM60llb w~e BellVlYVlHbl xapaxrepwcrux 
VlMelOT otipasua MeWOYHO~ 6yMarVl, Bbl ­

pe3aHHbie B MaW~HHOM HanpaBlleH~~, a 

HaMMeHbw~e - Bblpe3aHHbie B nonepes­

HOM uanpaeneuan . 
n p ~ 3TOM HyileBaB paspus uas gll~Ha 

KaK no seen HanpaBlleH ~ B M B 6yMare ~la­

W~HHoro npoaaeoncrsa, TaK ~ B OTIl~BKe 

suure, ye M paapu s uaa gll~Ha, nOllyyeH­

HaB n p ~ CTaHgapTHo M onpeneneuna. 
n p ~ cpaB He H~ ~ nox aaar eneji, nOIlY ­

ye HHblX Ha 6YMa rO gella Tellb HO ~ M aW~H e 

C n O K a 3 aTen BM ~ natioparopuux O TIl ~BO K, 

n on y y eHH blX ~3 6Y Ma)J{ HO~ MaCCbl, OTO­

6pa H HO~ ~3 Han y c KHoro YCTpO~CTBa, cne­
g y eTY TO,KaK npaavno. nokaaarena npos­
HOCT~ OTn~BOK asnue. yeM rakosue gm 

BIlI111Hl1e yrna Bblpe3KI1 06pa3l\OB Ha pa3pblBHylO AIlI1HY npl1 CTaTI1'1eCKOM paCTlllKeHl111 

lloxararena 

Pa3pblBHaH AIl ~H a 

Hynesan paspusuaa 

AIl~Ha 

0603HaYeH~e M ~OY HaH 6y!"ara O TIl~BK~ 

eA ~ H~l1bl MO 30 ° 60 ° CO 
113MepeH~~ 

L,M 11 50 0 11 700 750O 540O 890O 

LO' M 10 100 14600 
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6 Y M ar ~ MaW~HH OIO npouaacncra a. n p ~ paapus e galOT cooT B eT CTBYIO ll.( ~ e aenu­ aa n03BOn ReT 06 b e KT~BHO Ol.\ eHI-1Tb ~H ­

3TOM, 4eM euuie Te X H~4eCK ~H ypoeeus 4 ~H bl . nOCKonbKY BonOKHa 60nbweH 4a­ rerpansayo np04HOCTb eg~H~4HbIX BO­
6yMaro- ~n~ «aprouonenarensuoti Ma­ CTblO Op~eHTl-1pO BaHbl B Ma WI-1H HOM Hd­ nOKOH npn 1-1 3MeHeHI-11-1 pa3nl-1 4HbiX na­
W ~H bl , TeM MeHbW e pa3n~ 4~ e, ~ K03cj)(jm­ npa Bn eH~~,H a~ 6 0n eenpegcTa B~TenbH ~ panerpo s TeX H OnO rl-1~ . 

1. CMOJlHH A.C., KyJleWOB A.B., HH­
KOJlaeB LC. 5yMalOo6pa3ylOll.(l-1 e CBOH­
CTB a pacr ur ensuu x Bon OKO Hnpa ax Heo­
gHoKpaTHoM I-1 C n O n b 3 0BaH~I-1. llenruono­
aa. 5yMara. Ka prou. 2006 . n l-1n OTH blH 

HaY4HblH sunyc« . C. 27-31 . 

CnHCOK nareparypsr, 

3. CMOJlHH A.C., 6eJlHKOBa II.A., 
KY3HelloBa A.B. K03cjJcjJl-1l.\l-1eH Tnepexo­
ga B npoaaaoncr ae 6yMa rl-1 1-1 KapTOH a. 
Me)t(BY30 BCKI-1H C60PHI-1K r pynca mAo­
Bun, 9. ­ fl . ­ 1981. 

2. KOMapoB B.I-1. ):\ecjJ opMal.\I-1R ~ 

paapyureuue BOn OKH I-1 CTbl Xuenm on osuo­
6YMa)t(Hblx MaTepl-1anoB. - Apxau­
renscx: ~3g aT en bCTBo Apxanrensckoro 
IOcygapCTBeHHOIO TeXHI-14eCKOIO YH~ ­

BepCI-1 TeTa, 2002 . - 440 c. 

Busonu 

1. Ilpa YBenl-14e HI-11-1 l.\I-1 KnOB nepepa­
60TK~ uenrnono austx BonOKOH yMeHbwa­
eTCR KaK c06CTBe HHa R np04H OCTb Bono­
KOH, TaK ~ I-1X cnoc06HOCTb K Me)t( Bono­

KO HHOMy CBR3eo6pa30BaHI-1IO, npl-14 eM 
nocnegHI-1H noxasarens CHI-1)t(aeTCR 3Ha ­
41-1T enbH O ~HTeH CI-1 BHee. 

2. npegno)t(eH MeTog pacxera uyne­
BOH pa3p ~ B HoH gn l-1H~ n a 6 0 p aT opH~ x 

06pa3l.\OB 6yMarl-1, n03B OnRIO ll.( I-1 H nony­
4~T b 60nee npenct aaaren saue gaHHble 

no 3TOMy noxasaren 10 . 

B paccnarpa BaeMOM cny-ae 3TOT KO­
3cjJcjJl-1 l.\l-1eH Tpaseu 1,27. np~ YMHo)t(eH~~ 

3Ha4eHI-1R HyneBoH pa3pblBHOH AJl I-1 Hbl OT­
n~ B K I-1 Loom Ha gaHHblHnepexogHbl HK03cjJ­
cjJl-1l.\l-1eHT nonyxae« 3H a4eHI-1 e HyneBoH 
pa3pblBHOHAJl I-1Hbl na60paTopHOIO06pa3­
ua Bnpennonoxeuaa, 4TO BonOKHa BHeM 
BOC HO BHOMopaeur aposaau Buanpasne­
HI-1I-1 npl-1nO)t(eHI-1R Ha rpy3KI-1 . B HaweM cny­

4ae LoomX K" p= 14600x1,27 = 18500 M, 
TO ecr s auure, 4eM uyneaaa paapusaan 
gn l-1 Ha 6yMarl-1 MaWI-1HH OrO OTnI-1 Ba, Ka K 
1-1 B 60nbWI-1HCTBe cpaBHeHI-1H no npy­
r l-1 MxapaKTepl-1CTI-1KaM. np egnO)t(eHH blH 
MeTog pac-ier a HyneBoH pa3p bl BH OH 
gnl-1Hbl 06pa3l.\ OBna60paTopHOIO OTnl-1 ­

onpeneneuus HyneBo H pa3pblBHO H gn~ ­

Hbl I-1MeHHO B 3TOM uanpaaneaan. 

n p ~ oueuxe HyneBoH pa3pblBHOH 
gn~Hbl narioparo puu x 06pa3l.\ OB B3a )t( ~­

Mbl nonanaer 3Ha4~Ten bHO MeHbwe BO ­
nOKOH, opaeura posaaaux B uanpaane­
H~~ np~n o)t(eH~R Ha r pY3K~ . ):\n R 60nb­
weHnpencraawrem.nocn- 3TO Hxapakre­
pl-1CTI-1KI-1 B cnY4aena60paTopHoIO OTn~ ­

aacnenyer Y4ecTbnepexonuua K03cjJ cjm ­
l.\ ~ eHT , KOTOpblH Y4 ~ T b IBae T Bbl w e~3no ­

)t(eHHoe . Be n ~ 4 ~H Y 3TO IO K03cjJ cjJ ~ l.\ ~e H ­

r a MO)t( HO Bb I4~cn~ T b 1-13 noxaaarenef 

HyneBoH pa3pblBHOH gnl-1 Hbl 6yMarl-1 Ma­
W~HH OIO OTn~ B a B MaW~ HH OM ~ none­
pe4HOM uanpaeneuasx KaK oru ourenue 
Hyn eBoH paapusaoa gn~H bl K cpegHeH 
HyneBoH pa3pblBHOH g n ~ H e : 

Bee 0 6yMarewww.ebk.ru 

no gaHHblM rati n. 2 Kcp = 0,95. 
A H a nor~4 Hbl M 06pa 30M cnenye r 

cpaeunsars ~ Hyn eBylO paapu auyio gn~­
Hy 6YMMI-1 Ma W ~ H HOIO ~ nafioparopsoro 
OTnI-1Ba CTOH pa3H~l.\eH, 4TO cnenyer ocy­
uiecr aars nepexon OT Ma w ~ H H o H Hyne­
BOH pa3pblBHOH gn~Hbl K Hyn eBoH pas­
PblBHOH gn~H e , nony4eHH oH npa I-1C nbl­
TaH~~ narioparopuoa OTn~BK~ Bnpenno­
n o )t( eH~~ , 4TOBonOKH a BHeHTaK )t(e cp a­
eHTl-1pOBaHbl . 

~c nonb30 Ba Hl-1e HyneBoHpa3pblBH OH 
gn~Hbl KaK xapaK T ep~CTI-1K ~ ~H T er p a nb­

HOH npo-n- ocra eg~H ~ 4 H bI X BonOKOH B 
gaHHoM ori pasue 6YMMI-1 OC HOBaHO Ha 
nono)t(eHI-1 I-1 , 4TO B 3a)t(I-1Mbl pa3pblBHOH 
Ma W ~ H b l , H a x o g Rll.(~e C R Bconpasocaoae­
H~~ , nonanaior BonOKHa, koropue npu 

LMO + LCD 
K = ----=­ ----;-:-:,:­

cp 2 x L"" 

l.\~eHT Cp aBHeH~R 6n~)t(e K 1. 
BblCOKl-1 e 3Ha4eHI-1R XapaKTepl-1C TI-1K 

np04HOCT~ glll'l ornaao«CBR3aH bi rnaBH blM 
06pa30M C 60nee paBH OMepHOH MaKpO­
crpyxrypof 6YMar~ 6nMOgapR MeHbWeH 
«oaue-rr pauaa npu OTnl-1Be Bnaooparop­
Hbl Xn ~ CT OOTnI-1 B H bIX annaparax, 

YT06bl ~ C K n I04~T b Bn~R H ~ e opaeu­
T al.\ I-1~ , C paB H~ BaIOTCR noxaaar ena, npax­
TI-14eCKI-1 He3a BI-1CI-1Mbie OT aH1-13OTpO nl-1l-1 , 
uanpnwep, CO npO T ~ B ne H~e nponaanwsa­
H~IO [3]. Ecn~ cpa BH~BaTb nokaaarena 
paspu auca gnl-1Hbl, TOcnenyer 6paTb Be­
n~4I-1HY pa3pblBHOH gm1Hbi cpen-noio no 
gByM Hanp a Bn eH~RM, XOTR K a K ~ e -TO He­
60nb w~e nOlpeWHOCT~ npa 3TOM B03­
MO)t( Hbl, TOecrs : 
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