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BBE.llEHHE 

<J>oTorpaqJHpyiOW:He ycTpOACTBa 5-M9TpOBOlt BOilOPOilROJ!: K8M9phl OTro

po~eHhl OT npocTpaHCTBa, aanonaeaaoro BOilOPOilOM, c~epaqecKHMH npello

xpaHHTenbHbiMH CTeKn8MH, KOTOpbl9 H8XOilSITCSI B H81lp~9HHOM COCTOSIHHH, 

Bhl3B8HHOM ll8BneHHeM BOJlOp0Jl8 H yrrnOTH9HHSI. 

l13B9CTHO, 'ITO Ranpn~eHHOe COCTOSIHHe rrpoapaqgoj!: 8M0p~.IIOH Cpe)lbl 

CIIOC06CTByeT B03HHKHOB9.11HIO OIITH'I9CKOH 8.11H30Tp0IIHH, KOTOpaSI npoHBnSI-

9TCH 3~9KTOM JlBynpenOMneHH ll. 

flo3TOMy, CHHM8H qepea CTeKnO H8 nneHKy TpaeKTOpHH '18CTHU, nonyqaeM 

HCK8)K9.11H oe B peaynbTaTe llBynpenoMneHHSI aao6pa~eHHe. l.fTo6bi onpeJlenHTb, 

K8K BenHKO HCK8~9HHe, H8Jl0 npe~)le BCero onpeJlenHTb Hanp~eHHOCTb 

cTeKon. 

8billCH9HHIO 3T0r'O BOnpoca B OCHOBHOM H IIOCBSim:eHa H8CTOSD.Il8H pa-

6oTa. 

r. OCHOBHb!E ITOH.HTH.H 

1. Teaaop HanpsnKe.IIHSI 

HanpmKeHHoe COCTOllHH e T ena B TO'!Ke A orrpeJlenHeTCll ypasHeHHeM 

; = T ; 
( 1 ) 

3 



rJle ti -eJlHIIH~flb!A BeKTop KOpManH 6ecxoKeqao Manoa nnomaJlKH, coJlep-

~amea TO'ixy A 

... 
C IIOpMSllbiO n 

'3 n -BexTop aanpiDKeHHR, JleAcTByiOmero aa nnomaJlKY 

T -TeKaop aanpH~eHHR. 

Tea30p aanpiDK911HH RBnR9TCR CHMMeTpH'illbiM T91130pOM BTOporo paa-

ra. 

TorJla cymeCTByeT CHCTeMa rnaBflb!X xoopJlHKaT x 

KOTOpOA TeJI30p JISUpH~eJIHH npHOOp9T89T BHJl: 

T • 

(11 

0 

0 

0 

(1:1 

0 

0 

0 

(1 
8 

BeKTopaMH rnaBHbiX aanpiDKeKHA Ha3hiBaiOT BeKTOpbi 

... ... 

... ... 
a • T e 

I 

... 

( i- 1,2,3). 

y z 
' B 

(2) 

(3) 

rlle e 1 e 2 e 8 -eJlliKH'IHbie B9KT0pbi B HanpaBneHHH x 

y • z 

fnaBHbiMH 118ITpH~9HHHMH npHHRTO Ha3biB8Tb B9nH'illllbl U ( i • 1,2,3 ) 
I 

rnaBHOA nHaroKanH MaTpHUbl Teaaopa T • Ka)!{JlOMY 

U 1 , 'ITO Bbip8)!{89TCR COOTHOmeaHeM 

... 
a • e 

I I 

... 
• a 

I 
{ic1,2,3 ). 

(11 H83b!B8IOT HnH paCTH)KeJIH9M, eCnH (11 

nH a , < o. 

4 

>O 

... 
(11 COOTBeTCTByeT 

(4) 

, HnH c~aTHeM, ec-



0rrrHqecxoA HHAHK8TpHCOli: BhlP8*8~T OnTHqecxy~ aKH30TpOUH~ Cpe

Ahl. OnTHqecxaR HKAHKaTpHca npeAcTaBJIReT co6oA snnuncoHA noxaaaTeneA 

npenoMJieKHR c rnasHbiMH OCRMH n 
1 

( i •1,2,3). BenH"'HHhl n
1 

H83hl-

sa~T rnaBHhlMH noxaaareJIRMH npeJioMneKHSL HanpasneKHR, B xoropbiX orx-

, OTO*AeCTBHM C 

CHCT8MOli: JtOOpAHHST x 
, 

' y , z • 

3. CooraomeKHR Me*LIY regaopoM aanpiD!(e.HHR H 

OlliH"'9CKOli: HKijBXBTQHCOli: 

HanpR*eHHOe COCTORHKe aMop~HOli: npoapa"'HOli: cpeAhl Bhl3hlB8 eT B Keli: 

OnTH'IecKy~ aa:HaorponH~: HanpR*eaaoe cocTORS:He H onTH"'ecKaR aKH3oTpo

nHR CBH38Hhl CJieAy~mHM o6pa30M: 

a ) CHcTeMa rnaBHhlX x oopAHKa T r eaa opa aanp R*e HH R x y z 

COBllaAaeT C CHCTeMOli: KOOpAHHBT x~ y', 
, 

z OnTHqeCKOli: HHAHK8TpHCbl . 

6 ) BenH"'HHhl r nasabcr n oKaaareneli: npeJioMneaHR onpeAeJIKIDTCR ypas-

H8HHRMH 

D •n+cU +c(U+U) 
2 012 218 (5 ) 

n "'n + c u + c ( u +U ) • 
8 018 21 2 

3necb n
1 

(i ~1,2,3 -rnaBHbie n o xaaaTeJIH np eno MneaHSI, 

n 
0 

-noxaaa TeJtb npeJIOMJieHKR aea arpy)::eaaoli: (aaorponaoli:) cpeJlhl, 

u 1 ( ix 1 ,2, 3} -rnasahle aanp mKeHHSI, -a5con~THhle 

OllTH'IeCKHe llOCTOSIHS:ble. 
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II. HATIP.fDKEHHOE COCTO.HHI1E TIPEJlOXPAH¥1-

TEnbHblX CTEKOn 

l13 CK838HHOro Bbiiiie BHJlHO, 'ITO OIIpeaeneHHe OIITH'l9CKOil: 

aHH30TpOIIHH 1 Bbl3B8HHOH H8IIpSI.lKaH.IIbiM COCTOSI.HHeM, CBOJlHTCSI1 B OCHOBHOM, 

K onpeJleneHHIO aarrpSIJKea.aoro COCTOSIHRR. 

B cnyqae rrpeJloxpaHHTem.s:hiX cTexon (eM. pHc.1) sT~ 3a)la'la ynpo-

IIIaeTCSI, T .K.CTeKila IIp9JlCTaB1lSIIOT C060H OC9CHMM9TpH'lHOe TellO, H8XOJlSI-

IIIeecsr II Oil CHMM9TpH'lHblMJ! Harpy3K8MH ll8B1l9HJ! Sl BOJlOpOJla J! ynnOTHeHRSI, 

BC1l9JlCTBH9 'Iero IIOilSI T9H30pOB HaiipS!.lK9HHH B 1li06biX llBYX MepHJlHOHam.

HblX ceqea:HSIX JlOil.lKHbi 6biTb HJleHTH'IHbi. TaKHM o6pa3oM, JlOCTaTO'lHO onpe-

Jl91lHTb HaiipSI.lK9HH09 COCTORHJ!e lll!lllb OJlHOrO M9pl!~J!OH81lbHOrO Ce'IeHHSI. 

1. 3l£CIIepHM9HT81lbHbl9 Jl8HHbl9 

HanpSI.lKeHHOe COCTORHHe MepHAHOHaJlbHbiX Ce'IeHHil: OIIp9Jl91lS11lOCb IIy-

TeM MOJl9nRpOB8HHR IIpH IIOMO!IIH II01lS!pH38I!HOHHD-OIITH'I9CKOrO M9TOJla HC-

C1l9JlOB8HHR aarrpSVK9HHH. 

ohlnH aaroToaneahl aae MOJlenH cTeKon H3 anoKCHllHOH CMOnhi 3Jl-6 

x) 
B MaCIIITa6e 1:2,3. Ha OJlaoll: MOJlenH 6blno 'aaMopoJKeao"' aanpSI.lKeaa:oe 

COCTOSIHHe, COOTB9TCTBYIO!II99 B03Jleii:CTBHIO Jl8B1l9HHR BOAOPOJla, a:a BTOpOil:-

HaiipS!.lK9HHOO COCTORHH9, COOTB9TCTBYIOIIIee TOMY, KOTOpoe Bbi3B8HO ynnOT-

a:eHHeM cTeKon. 

l13 K8.lKAOli: M0Jl91ll! 6bl1l Bblpeaaa: MepHJlHOHaJlb.Hb!li: aneM9HT, aa KOTo

pOM IIpOBOAHilHCb H3MepeHHSI B 1lHH9HHD-II01lS!pH30BaHHOM 6e1lOM CBeTe H 

B CBeTe, IIO.IISipH30B8HHOM ITO Kpyry, KaK B 6eJIOM, T a K H B MOHOXpOMaTH-

'l9CKOM CBeTe H8TpHS1. 

'I() 
CM. npanoJKeaae I. 
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a) J130lt!IJIHbi, H30CT4Th! 

B naaeAao nonHpasoaaHHOM caere aa 6niDA8.nHCb H30KnHHW - AHHHH 

nocTogaaoro KB.!POBa ABYX as rnaa~x oceA reasopoa aaqp~e!HA, 

Tor 4JaxT 1 'ITO ABe as r naBHb!X oceA Teasop oa pacnono>KeHbl a MepB

AHOHanhHb!X nPOC!tOCTHX T988. 1 ooycnoaneH T9M1 'ITO TpeTbB OCb AOP>KB8. 

5b!Tb a pesynbTaTe CIIMMeTpHH nepneH.!lHKynHpBa K MepHAHOHB.nh.RbiM nnoc
x) 

ItOCTSlM, KapTaaa H30KPHH cTeKna 1 sarpy>Keaaoro n aaneaHeM aonopona1 

IIOK8.38.H8. Ha pHC,2. 

Ha pac.5 noxasaaa KapTHHa H30KJIHH1 B03HH!taiDmaH apa aana'IHH sar

py s KB CT91t88. ynnOTH9HH9M, Ha OCHOB9 KapTHH H30KPBH rpa$H'I9CKHM nyTeM 

nocrpoea:bl xapTHHbl asocTaT, 

KapTHHa asocTaT npencraBPBeT co6o:li: ll.Be CHCT9Mbl B38.HMHOOpToro-

HB.nb!Ib!X KpHBb!X ( s 1 s 2 ) 1 KOTopbie o6naMIDT cnenyiDmHM caofl.cTaoM: 

aanoasnegag K8.CAT9npHO:li:. rnaBHO:li: HOpMAnH H OHHOQM8.8H B nro6o:li: TO'IK9 

H30CT8.TH'I9CKHX KQHBb!X COBII8.ll8.lOT C gaqpaaPelUlliMB rnaBHb!X oce.A T9H39-

J2A T H, pasyMeeTCB1 c aanpasneaaeM aeKTopoa rnaaHbiX aanpSDKeaHA. 

KapTaaa asocTaT1 rrpHaanne>Kamag; cTexny 1 sarpy>KeaaoMy naaneaaeM BOAo

pona1 noKasaaa aa pac.3. 

Ha p11c.6 no~tasaHbi asocraTb11 rrpaaaA.Jie>KamHe cTeKny noll aarpysKoA 

ynnOTH9HHR. KapTHHbl H30CT8.T1 TSK lK9 K8.K H K8.pTHHbi H30KnHH, He 38.BHCRT 

OT B9nH'IHHbl aarpy3KH, 8. 38.BHCRT TOnbKO OT ee QJOpMbl, 

0603H8.'1HM B9KTOpb! f.II8.BHbiX H8.IlpRlK9HHH B 38.BHCHMOCTH OT H30CT8.-

TH'I9CKO:li: CHCTeMbl s t cne.uyiomHM oopasoM ( CM. pac.3 16). B aarrpaane-

HHH K8.C8.TenhHO:li: .UeHCTByeT B9KTOp 
-+ 
at 1 a aarrpasneHBH r.naaao:li: aop-

-+ 
Mana - B91tTOp a 2 

-+ 
1 a aarrpaaneaaH 6aaopMa.JIH - aeKTop a 3 

BpameHH9M H30CT8.T BOKpy r OCR CnMM9TpHH n ony'ISIDTCR H30CT8.TH'IeC-

KHe IIOBepXHOCTH. 

6) l1soxp oMbi 

B caeTe, rronstpHsoaaaHOM rro Kpyry, aa6.niDna.nHCb HsoxpoMbl - .JIHHHH 
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DOCTORHRoro AByupenoMneRRB nongpaaosaaaoro nyqxa cseTa, npoxongmero 

'lepea MepBAHOHanb.llhdl aneMe.H'l'. 

ITpxasrro o6ooaa'laTb senH'IJIHy nsynpeJioMneRRSI 6yxsoA I!! 
A ~ ~ 

3aa'leoe u aasHCHT OT sexTopos u
1 

, u 
2 

• BexTop 
~ 

u
3 

ae 
~ 

OU3h1Ba9'1' JUl f!!. RRX8XOI'O BnHBRJIB ( Hanp8Bn8RR8 B8XTOpa q 3 nap an-

nem.ao .a:anpasneRHJO pacnpoctpaaemul cseTOBhlX ny'leA). 

3aBBCliMOCTb /!!. OT a
1 l2 onpenensteTCB aaxoaoM BepTxaA-

Ma (WERTHEIM M. G. ) : 

/!!.. f • (6) I( 

rne I!! -asynpenoMneaKe, senB'IHHa 6eapaaMepaaB, 

l -TonilUIJUl M8pllllJIOH8.1lbHOA WUICTHHXII B CM, 

J( -ODTK'I8CK8Sl 'cy'BCTB.H'J'8Jlb.HOCTL _B xr/cM, 
2 

f • u 1 -u2 , , rne f B xr/cM , 
2 

u 1 • u2 -rnasah!e .IUliip SOKeRR:s: s xr I eM • 

MOA8.11H H3I'OTOBn8Hhl H3 CMOnhl, OIITK'I8CX8SI '!:YBCTBHT8nbHOCTb KOTOpOA 

A.IISI CBeTa HaTpllB ripH '1'8MIIepaType "'aaMopalKHB8.HHB"' (1J6°C) pasHa 

0,364 xr/cM. 

H a ypasaeHHst (6) cnenyeT, 'ITO xapTana aa9xpoM npescTasngeT co-

6oA TOlKe MpTHRY .llHHd: IIOCTOst!lHOA pa3HO<('[H ql - q 2 

Ha pac.4 npeACTasneaa KapTHHa aaoxpoM oT aarpyaxa nasneaaeM so

aopoaa. KalK.!last .IIHHHSI aaecb o6oaaaqeaa llBYMSI na<jlpaMH. qgcno B cxo6-

xax o6oaaaqaeT senH'IHHy I!! M MO.!le.llll npa aanH'IHH nasneRRSI 
2 

1,04 KrlcM • qacno sae cxo6ox npencTaBnSieT co6oA senaqgay lH 

2 
na npa HanH'IRH nasne.HHH q H at xr/cM • 

q -M 

CTeK-

Pac. 7 noxaabiBaeT aaoxpoMhl cTexna npa aanaqgg aarpyaxa ynnoTHe-

RHSI. 
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8 CK06JtaX nOJt838HB B9llli'IHH8 /). M MOA9JIB, Bb!3B8HH8SI Karpy3lt.Oii: yn-

JIOTH9HBSI PM =2,62 Kr/CM. 

qBCJIO BH9 Clt060it npeACT&BJISieT C060~ B9JIB'IB}[y fH 

Hb.JIH'IHB 3arpy3KB PH =1 Kr/CM. 

CT9JCJ18 npB 

KapTBHbl B30XpOM 38BBCSIT He TOnhltO OT <jlopMb!, HO T8Jt)K9 B OT Be-

JIH'IBHbi Karpy3KB. ECJIB yseJIB'lBTb Karpy3JtY cTeltJla ( MOAeJIH) B m paa 

no CpaBH9HH10 C TOA:, KOTOpaSI Bbl3b!B89T f H ( /). M )1 TO £ H ( f'l M ) T0)1{9 ya9JIB-

'IBTCSI B m pa3. 

2. ilpHBe.!te.!Dle /lBH,!ib!X H3M9p9JOIH Ka MO/l9llll 

K KaType 

Me )KAY MOA9nhl0 H HaTypoA: ( CT9KJIOM) COXpaS:eH 38KOH reoMe.TpH'IeC

KOrO nOA06HSI ( MOJJ:9Jlb B3rOTOBJleKa B M8CmTa6e 1:2,3), BCJ19ACTBH9 'lero 

TeS:30pS:b19 nOJISI MOA9JIH H s:aTypb! B COOTB9TCTByiOmHX TO'IKaX AOJI}I{Hbl 

6bi'rb nporropnBoHaJlbS:bi Apyr Apyry, ecnB TOJlbKO :Harpy aKa no csoeMy xa

paKTepy COOTB9TCTByeT s:arpy3K9 M OA9JIH. VI TSK, 

T .. ,\.T 
H M (7) 

rAe 

,\ -K03<jl<jJHI1H9HT rrponoprrHOH8JlbHOCTH. 

Ko3QJQJBrrHeHT ,\ AJIH cTeKna, aarpy*es:s:oro pass:oMeps:o pacnpeAe-

nes:s:oli Harpy3KOA: BOAOPOAa q ( Kr/cM
2 

L) , onpeAeJISI9TCSI nocpeACTBOM 
H 

COOTS:Olll9HH SI 

Q 
(8) 

rAe q H -s:arpy3Ka s:aTypbi, q M -s:arpyaKa Mo.o:eJIH. 

g 



.U.IUI aarpyaKll q8 
2 

pyau q 8 •l Kr/cM 

2 
•1 KrlcM •, A q ..0,96. .UnR 'l'ol lKe caMoA .llAt'-

f B • 0,65 !'!. M 
2 

Kr/CM • (9) 

f 
8

- (u
1
-u

2 
)

8 
-pa31lOC'l'b r.lUlBHbiX RaUpSllKell.HA, u

1 
(1.1,2) -rnaBilble Ran-

piDKell.HSI .HaTypbi. !'!. M -ABYIIP8JIOMJI8BSI91 B3MepSieMoe 118 MOASJOI. .UJISI 

CTeJUta, li8XOASIIll8rOCSI IIOA IIJIOCXIIM yiiJIOTli8BSI8M PH [ Jti'/CM ) 1 K09cp... 

quuuell'l' A BM88'r BHA: 

A • p 

p B 

PM 
. --. 

rAe pH -sarpya1ta aaoryphl, 

P~o~ -sarpyaKa MOAeJIH, 

1 
-- - Macnrra6 MOAena. 

K 

ECJIB PH =lu/cM, TO 

.\p - 0,166 

H 

f H • 0,075 !'!. M 

K. 

2 
KrlcM • 

(10) 

(lOa) 

(11) 

Ma ypasaeHHSI (7) BHAHO, qTo nepexoa K 11arype ae noBopatrasaeT rnaBilhle 

OCH TH OTHOCHT9Jlbll0 I'Jl8BllblX OCeii T M • TorAa nepeXOA OT MOAeJIH It 

llBType lie OK83blB89T HHKBKOI'O BllHSlllHSl Ha KapTHllbl H30KllHH H H30CTaT. 

TioaTOMY MO)I{HO pHC.2,3,5,8 C'l:H'raTb HA8HTH'l:HblM KBK AllSl MOA9JlH, TaK H 

]:(llSl HaTypht. 

TiepeXOA OT M0]:(8llH K HaType CK83b!B89TCSI Ha KapTHHe H30XpOM B 

TOM CMb!Clle, 'iTO B8lUI'l:Rli8M !'!. M AOll)I(Jlbl COOTB8TCTBOB8Th BellH'l:lflibl 

f H , liO./lytreHHble H3 COOTHOmeHHfl. (B), ( 11). 
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3, Q6pa60Tit8 :ucneps;MeHTllnbRbl:X A8HHbiX 

CoaoxynaocTb JtapTHH xaoKnHH, HaoxpoM H HaocTaT noaaongeT non-

HOCTb~ onpenenKTb none Teaaopoa aanp~eHKR, ecnx 1t aKcnepxMeHTan&

HbiM l18HHblM JI068BHTb JIBS ARcMJepeHIIH8nbHblX yp8BH9HKR, KOTOpbiMK Bblpa

~aeTCR paaaoaecxe 6ecKoHe~ao Manoro sneMeHTa, orpaaa~eHHoro xaocTa

TH~eCKHMH noaepXHOCTRMH B HanpasneHHH S:anp~eHHH ~I (I • 1,2 ), ( CM. 

pxc.8). 

u -u 
1 2 + 
r ( 12a) 

2 

a C12 (11 - CT, sin a --=--·+ - ~ + -(u - u ). 0. as r 8 2 
( 126) 

B ypaBHeHHSI (12) BXOART aexasecTHble cpy.llltl1KH (u1 -u8 ) , (u8 - CT 2 ), 

l1cKn~~8R 9TH pa3HOCTH, J11IR Cit , (12 nony~aeM ypaaaeHKR 

-(<~+~+ sin a cosCI 

e a( 
-f[--· sine&+ ( ( 
o as 

1 

r 2 r 1 

sin a 

r2 

cos a 
+-+ 

r 1 

sin a cos a 

)] di 
(13a) 

.)]<if( 136) 

YpaaHeHHR ( 13) npeJICTaan~T co5oii KPHBonxs:eil:Hbte HHTerpanbx no 

llYTRM HHTerpRpOBBHIIR, napannenbHblM OCH CHMMeTpHH CTeKna. (18 on-

peJienSieT ypaaHeHRe: 

11 



au, 
u a • u l + ( u l - u2 ) _...;·:._ __ 

r cos a + --- ·----
2 

a s 1 COI!I a 

( u - u ) . · • u 2 - 1 2 r 
18

1n a 

au2 
-a-::- • sin a 

au, 
~· B :,rpa .. aeaasrx (12), (13) (eM. pac.8): -' '18CTH8SI 

BO,!lH8SI u, no KpHBOfl: H30CT8TH'I9CJtOfl: CHCT9Mbi s I ( i • 1 , 2) 

(13B) 

npOH3-

r, 
PMHYC KpHBH3Hbi H30CT8TH'I9CKOA CHCT9Mbi s I ( i • 1 ·., 2) ; r -paccTog-

af 
HHe nyTH HHTerpapOB8HHSI ,[lO OCR CHMMeTpHHj ~· -'laCTHaSI rrpOH3-

0 s 1 

BO.!lH8SI f no KpHBOH H30CT8TH'IeCKOfl: CKCT9Mbi s I ( i • 1,2) ; f • a 1- u 2 

a - yro.n M9:lK.!lY ITO.IIO:lKHT9.1IbHbiM HanpaB.IleHHeM KpHBOH H30CT8TH'IeCKOil. 

CliCT9Mbi s l H OCbiO X • 

Ha OCHOP..e ypaBHeHHA ( 13 ) onpe,!le.neabi rpaljlllXQ-'IKC.IIOBbiM MeTO.!lOM 

u, (i-1,2,3) B orracaoa (B CMbiC.ne onTatrecKoA a.llll:3oTporraa) aoae 

CTelUIB., '1epe3 KOTOpYIQ npOXO,!lSIT .lly'IH CBeTa, HaKliOH9HHbl9 K OCH CHMMeT-

0 
pHH UO.!l yrJISMH 30 H 45 ( CM. pac.l ) • 

P acnpe.!lene.llll:e u 1 B,!lO.Ilb nyTefl: HHTerpKpOB8.101SI ( OHH ITOK838Hbl Ba 

pac.l ) npaBe,!leao aa pac.9-16. KpaBaSI a onpe.!lem~:eT nonoxmTem.aoe 

aanpaB.IleHHe KpHBbiX H30CT8TH'Ie~KOH CHCT9Mbi s OTHOCHT9 .1IbHO OCR X 

H TeM C8MbiM 38,!l89T OpHeHTaiiHIO r.naBHbiX ocefl: T 

Pac.l7-20 onpe.!leJISIIOT Teaaopaoe none B.!lOJib nytrea c aaKJIOHOM 30 

0 
H 45 OTHOCHTe.llbHO y • KpHBbiM a I (pac.9-20) COOTBeTCTByeT aarpys-

2 . 
Ka CTeK.Ila H.IIH q =1 Kr / CM , HJOI p •1 Kr/CM. 

12 



III .llEPEXO.Ll OT HAllP5DKEHHOrO COCT051HlUl 

K OllTHYECKOH AHH30TPOllHH 

llpe.UbiJlymaH rnaBa nocBHmeaa onpeJlenemuo TeHaopHbiX noneA Hanpst

>KeHHH, B03HHK8!0InHX B npeJlOXp8HHTellbHblX CT9KJ18X B peaynbT8Te B.03JleA-

CTBHH Jl8BneHH51 BOllOPOll8 H YIIJ10THeHH51. 

llonH onpeJleneHbi nonHOCThJO B Toil: aoae cTe.Kna, 'lepea KOTopy!O npo
o 

XOJlHT ny'IH, H8KJ10H9HHbie K OCH CHMM9TpHH IIO.!l yrnOM 30 H 45 • ny'l, Ha-

0 
KJlOHeHHbii!: H8 45 , C'IHTaeTCH rpaHH'IHbiM ny'IOM. 0JlH8KO IIOJlSI onpeJleJleHbl 

2 
OTJlellbaO Jlj}H Jl8BneRHSI BOJl0p0Jl8 q =lKr/cM H yrr.IIOTHH!Omei!: CHJlbl P • 

=1 KrlcM. 

llo8 TOMy, nepeXOJlSI K OIITH'IeCKOA 8HH3 0Tp0IIHH CT9KOJ1 0 Mbl JlOJl>KHbl: 

a) yqecTb H8CTOHmee JlBB.IleHRe BOllOPOll8 H H8CTOSimY!O yn.noTHH!OinY!O 

cuny; 

6) CJlO>KRTb TeH30pHOe none, Bbi3B8HHOe H8CTOSimHM Jl8BneHReM,C noneM, 

Bbi3BaHHbiM aacToruueli! yn.noTHH!Ollle.ll: cano.l!., a onpeJlenaTh rnaBHble aanpSI>KeHHH 

X) 
a rnaBHbie oca TeaaopoB cyMMapaoro nonSI. 

Onpe.nenHSI rnaBHbie oca TeaaopoB cyMMapHoro :wnH, onpeJlenSieM Oll

HoBpeMeHRO aanpaBneH.He ocei!: onTH'IecKo:ll: HHllRKaTpaCbi. Bena'IHHbi r.naBHbiX 

IIOK838Teneii: rrpenOMJ19S:H51 n I ( i .. 1, 2 , 3 ) 

HH:ll: (5). 

OrrpeJleJlRM H8 OCHOBe ypaBa:e-

TaKRM o6paaoM, rrony'laeM nonay10 aacjlopMaURJO o6 onTR'IeCKoil: aHa-

30TpOIIRH H HeOJlHOpOJlHOCTR CTeKOJl. 

3aMe'laHHe • 
3aMeTHM eme, 'ITO JlY'I, rrpOXOJlro:u.H:ll: qepea CTeKJlO BllOilb OCH CRMMeT

pBH, a:e rrpeTepneBaeT HRKaKoro npenoMneaaSI. 3To aaKJlJO'IeHHe MO>KHO c.ne

naTb 6ea BCSIKBX paC'IeTOB - OHO BbiTeKaeT R3 rrpRHIIHII8 CRMMeTpRH. 

x) 
CM. npano>KeHHe II. 
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ITPl1nO)I(EHl1E I. 

'3aMOp8}1{HB8HHe' HBnSieTCS! UpHeMOM, KOTOphiM non&3yiOTCS!0 pemag 

npOCTp8HCTB8HHhi8 3aA8~H ynpyrocTH nongpH38UKOHHo-OUTH~8CKBM M8TO~OM. 

Os saxniO~aeTCR s cneayiOmeM: MOllen& HarpesaiOT ao TeMnepaTyphl 'saMo-

o 
pa}I{HBSHHS!' (npH6nH3HTen&HO 120 C), 38T9M Harpy}I{SIOT H, He CHHMSS! Har-

py3KH, OXn8}1{.[l8.IOT llO KOMH8THOA TeMnepaTyphi. EcnH npH KOMHSTHOA T8M

nepaType CHS!Tb HarpysKy, TO B MOll9nH OCT89TCS! '38MOp0}1{8HHhiM' OUTH

~eCKHA s<f><l>eKT, COOTBeTCTBYIOIUHA HaUpSI}I{9HHOMy COCTOS!HHIO, KOTOphiA He 

HC~esaeT, .[la}l{e ecns MO.[len& paspesaTb H8. KyCKH. 

ITPl1nO)KEHl1E II. 

CKnS.[lhiBSS! TeH30pHOe none Tq , Bb!p8}1{8IOIUee HSUpS!}I{eHHOe COCTOS!-

HHe, B03HHKaiOIUee IIOll llEiACTBH9M .[laaneHHR B0ll0p0ll8, C noneM T P , Bbi3-

B8HHblM Harpy3KOA yMOTH9HHS!, He06XOllHMO CHS~ana IIpHBeCTH T q H TP 

K o6meii: CHCTeMe KOOpllHHST, HSIIpHMep, K CHCT9M8 rnaBHblX KOOPllHHST 

T9H30pOB T q (HarrOMHHM, 'ITO T q H T P 38.[l8Hhi pHCYHK8MH 9-20 H 

~TO KpHBaS! a Ha STHX pacyHxax orrpeaensreT rronO}I{HTen&Hoe Hanpasne-

HHe OCR X CHCT9Mbl rnaBHblX KOOpllHHST). 

p 
Tor.[la KOMUOH9HTbl T9H30pOB T rrpeo6p830BblB8IOTCS! .liS OCHOBe 

COOT.IIOIUeHHR ( COKp8IU9HH8.R 38UHCb no 3AHIUTel!:Hy): 

CHMBOnbl a lk 

<1 

f.. 

t:t 
0. 
0 
0 
l>d H 

<1 

<1 (]) >. 
:il = <1 
~ " al 
1:: 
~ 

T'P 
II 

T P 
.. a lk a ,e kf 

onpeaenReT MaTpaua: 

fnaBHble KOOp.UH.II8Tbl T P 

X Yp z p p 

a II al2 a ta 

a 21 a22 a 
23 

a 81 aa2 a 33 
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JtOTOp&Sl B HAW9M 

r3 
E-< 

ti 
r3 

M 
c. 
0 
0 ... 
Q) r3 
:a>-
Ill 
Ill 
ell a:: N L.. 

3Aecb 

c~ae npao6peTaeT aKA 

X 
p 

cosAa 

sin Aa 

0 

fnaBH~e ~OOpAKHBT~ 

yp 

sin Aa 

coa Aa 

0 

Aa •« -a 
q p 

TP 

z 
p 

0 

0 

a <~ -yron, onpeAensnomxA nonoJKHTem.s:oe aanpasnene x <~ Te.113opa 

T q (pac.9-12) , ap -yron, OIIpeAenSDO!IlK1t JIOn:O:lKHTenbH09 Harrpasn:e-

s:s:e (psc.18-16). X -T9H30pa 
p 

n H T e p a T y p A 

1. Coker E.G., Filon L.N. PhotoelAsticlty. Cambridge 1931. 

2. Ebner. Sitzungberichte der Kaiserllchen Akademia der 

Wlssenschaft. , Wlen, 1885 , / ToM XCI./ 

3. Foppl L. , Monch E. Praktische Spannungaoptik. J.Sprlnger, 

Berlin 195 0. 

4. Hetenyi M. Handbook of Experimental Stress Analysis. Wiley 

and Sons, New York 1 950 
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5. llparoposcKKA H.M. MeTO.A rrpocTpa.acTse.a.aoA cpOToynpyrocTB .~tnH accne

AOBaHBH pacnpe.~teneHBH .aanpmKeHBA. Co. H.a-Ta MaiiiHHOBe.AeHBH 

AH CCCP, Mocxsa 1944 r. 

PyKOIIBCb IIOCTyiiHna B H3A8T8nbCKKtl: OT.Aen 

3 ceKTHopg 1968 roaa. 
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