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B nepHo~ c !963 no 1967 r. Ha ueTpOBO~ nponaHoBoiii Kauepe(I) 

B 9-Tlil 3KCIT0314Ulii.HX ObiJIO ITOJiy'tleHO OKOJIO 250 TbiCff'tl Ka~pOB • .zlJIH KaJK

~OH aKcnoaMUHM MeHaJIHCD cTeKJia, 'tlepea KOTOpble rrpoMaBO~HJIOCD woTo

rpawMpoBaHHe pa6o'tlero o6~eua Kauepbl. IToaToMy B03HHKJia Heo6xo~HMO

cTD orrpe~eJieHH.H 11MeH.HIOI.l(liiXyff 11 napa~eTpOB OITTlilll8CKO~ CHCT8Mbl, xapaK

TepH3yiOil(HX npoMelltyTO'tiHHe cpe~bl (BO~yx, CT8KJia, BO~y), ~JIH Kalt~O~ 

3KCIT03liiUHM. 

KpoMe TOrO, C Ma.H 1967 r. o6paOOTKa COObiTH~, noJiy'tleHHbiX Ha 

~aHHOit Kauepe, CTaJia rrpOH3BO~liiTl>Cff no rrporpaMMe 0-10(Z), B KOTO

poiit rrapaMeTphl, xapaKTepH3YIOil(He OITTHtreCKyiO CltiCTeMy, npe,ll;CTaBJI8Hbl B 

HHOiit q>OpMe, treM B paHee HCITOJID3~reMOW nporpaMM8 755( 3, 4). 

IToaToMy ueJIDIO ,ll;aHHOM paooTu .HBJIHJIOCD: Bo-nepBhiX, rrpe,ll;CTaBJie

Hae paHee rroJiytreHHhiX rrapaMeTpOB ,ll;JIH 4-x aKcrroaaumM I963-I965rr< 5 ,6 

B WOpMe, npHeMJI8MOH ,ll;Jiff rrporpaMUhl 0-10, H,BO-BTOpbiX, noJiytreHHe HO

BbiX rrapa.MeTpOB ,ll;Jiff 5-TH 3KCn03HHHH 1966-1967 rr. 



- 4-

B nporpaMMe 0-!0 COBOKYIIHOCfD Cpe~ (Boa~yx, BO~a,cTeKna,npo

naH), ~epea KOTOphle npoHaBO~HTCH woTorpa~HpoBaHHe TpeKOB B MeTpo

BO~ nponaHOBOW KaMepe, H xapaKTepHCTHKH OO~eKTHBOB OIIHChlBaiDTCfl C 

IIOMOIItDID 6-TH rrapaMeTpOB - ot.1 , G{L , c/.. ~ , "L , j3L ,_j-5 (2). 

l1apB.MeTpbi " o{ n ( cit. , o/ z. , <:('..3 ) flBJI.RIDTCH K03cM>HIJ.HeHTaMH 

paanoEeHHH B p~ no ~eTHHM cTerreHHM ~ MacmTaoa YMeHDilleHHH Ha Bepx 

HeM cTeKne paooqeti KaMephl:. 

M ~ fl../r = ol.t 1- d.~. .r 2 
f q·1 .rt 

• 
' 

r~e fl - paCCTOHHHe OT HeKOTOpO~ TOqKH Ha HHXHeH IIOBepXHOCTH 
BepxHero CTeKna ~0 OIITH'tleCKO~ OCH; 

~ - paCCTOHHHe OT HaoopaXeHHfl oTOH TOqKH Ha nneHKe ~0 

rnaBHOH TOqKH CHHMKa. 

ITapaMeTpbi 11 J> 11 HBn.RroTCH HOS~~Hn;HeHTaMH paanozeHHH B pa~ no 

He~eTHhiM CTeiieHHM i tJ f3 ( e - yrOJI Melt~Y CBeTOBhiM JiyqoM B 

paooqe~ lltH~KOCTH H OIITHqecKOH OCDID) • 

.l s t.3 e = ~ 1 • r f .J~.- . r- + y .l . r . 

l1apaMeTphl 11 j3 n aaBHCflT C T xapaKTepHCTHK OO~eKTHBa H IIOKa

aaTeJIH rrpeJIOMJieHHfl paooqeti liCH~KCCTH H He H3MeHHIDTCfl IlpH pa3JIHllHhiX 

3KCII03Hll,HflX, eCJIH He rrpOHCXO~HT CMeHhl 00~6KTHBOB H paooqe!l lltH~KOCT~ 

ITapaMeTphl II o{ n flBJIHIDTCfl 111\leH.Rrom:m.mca" rrapaMeTpaMH' IIOCKOJID

Ky OHH aaBHCflT OT CBOHCTB rrpOMeJJ;yToqHbiX cpe~, H3MeHHIDIUHXCfl ~Jifl paa

JIHqHbiX 3KCII03HD;HH. 
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§ I. Onpe.Z{eJieHHe napaMeTpOB n P " 

Koacp(j_)Hn;HeHTbi )>L , .]>2. , ~~3 onpe;n;eJIHJIHC:D MeTo;n;oM HaHMeH:o

IllJiiX KBa;n;paTOB npH MJiiHJiiMJii3ai(JiiH g>yHKI(ItiOHaJia: 

r;n;e 

'' ( .l S)2 ;t ~::: .E:. iJ fJ ~ - fl1 · rc. ·-j32 · r,; - j3.1· r, 
c..., I 

• 
' 

(ITpe;n;noJiaraeTca, qTo rpaHitiD;bi 
. paa~eJia Bcex cpe;n; napaJIJieJI:o

Hli-;n;pyr ;n;pyry, a OTITJtiqecKHe 
OCitl OO~eKTHBOB nepneH;Zl;ItiKYJIHp
Hbi K HIIIM) • 

¥'.:. - yroJI BbDCO,ZI;a CBeTOBOrO .rryqa Itl3 06~eKTJiiBa B B03,ZJ;yX no OTHO
meHHID K OTITJilqeCKO~ OCJii, COOTBeTCTBYID~Jii~ fi ; 

Yl - noKaaaTeJI:o npeJIOMJieHHH nponaHa . 
(B COOTBeTCTBHH C peayn:DTaTaMH pa60TN(?) 6biJIO B3HTO 

Y'l = I ,25). 

3aBHCHMOCTJii ~(r) ,ZJ;JIH ceMH HCTIOJI:oayeMHX o6~eKTHBOB npHBe

;n;eHbi B Ta6JIHn;e I. 3TH saBHCHMOCTH BSHTbi Hs pa60Tbi(I). B BepxHe~ 
CTpOKe TipHBe,ZJ;eHH HOMepa 06~eKTJiiBOB, BbirpaBHpOBaHHble Ha npe;n;MeTHbiJ 

CTeKJiaX. iloJiyqeHHble KOScpWHD;JileHTbi TIOKaaaHbi B Ta6JIJiii(8 IT. Cpe;n;HeKB~ 

paTJilqHbi~ paa6poc Me~;n;y paccqJii~aHHbiMH H no;n;o6paHHbiMH aHaqeHHHMH 6 
COCTaBJIHeT ~ (9 ~ 3". 0!llJii6KJl. B HakmeHHbiX napaMeTpaX npoepHO 

paBHbi! 

A. !::,'\s. - 0,~. ro-6 - • ' 
A ~'l. ~ 

0 ,, ro-9, - ,,. • 

A~l - 0 ,, Io-13. 
"" 

,,, • 
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Ta6JII4Ua I 

3aBJ4CJ4MOCT:O "({ {r) B r}'a)J;ycax 

HOMepa 06i>eKT!tiBOB Ha r.pe.l(MeT~blX CTeKJiaX 

I 2 3 5 7 8 9 

0 0 

5 2.49o24 
• 

1.0 5o38.48 

1.5 8.27.24 

2.0 11.20.35 1I,II.34 II.I0.5I II.I7.04 11,17.41 11.19.39 IIoi5.07 

2o5 14.08.28 !3.57.16:13.56.21 14.04.00 !4.04.50 14.07.18 14.01.41 

3.0 16.54.5! !6.4!.28 16.40.27 16.49.34 16.50.33 16.53.29 16.46.46 

4.0 22.22.10 22.04.50 22.03.26 22.15.28 22.16.43 22.20.28 22.11.38 

4.5 25.02.41 24.41.51 24.55.12 24.56.35 25.00.51 24.50.55 

5.0 27.40.45 27.19.40 27.17.58 27.32.4! 27.34.09 27.38.54 27.27.53 

5.5 30.16.15 20.53.30 29.51.37 30.07.33 30.09,09 30ol4.21 30.02.20 

6~ 35.18.59 34.53.00 34.50.48 35.09.06 35.10.51 35.16.52 35.03.07 

7.0 37.45.50 37.18.23 37.16.26 37.35.36 37.37.26 37.44.02 37.28.40 

7.S 40.09,34 39.40,57 39.38.52 39.59.02 40.00.54 40.07.58 39.51.37 
8.0 42.30.14 4I.58.I3 42.19.22 42.2!.15 42.28.47 42.1!.26 
8.5 44.47.42 44.16.38 44.14.28 44.36.35 44.38.28 44.46.29 44.28.07 

NoDJe#e.r 

.J~.IO 2 

I 

Ta6JIHUa n 
IlapaMeTpbi n p " 
2 3 5 

0,7957 0.785 0.7842 0, 7915 
7 0.245 ~2.!0 0,246 0,235 0,233 

~J.roll-o,204 -O,I89 -O,I84 -0,195 

7 8 9 

0,7922 0.7946 0.7893 

0,245 0,25 0,236 

-0,199 -0,196 -0,196 
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§ 2. PacqeT napaMeTpOB " d.- " ,l{JIH 4-x 

8KCIT03HUHH !963-1965 rr 

nna STHX 8KCIT03HUHH rrapaM8TJ~ OITT:vrqecKOH CHCT8MM 6MHH nonyqeHM 

paHee C ITOMOII{:OIO M6TO,ll;OB, OIIHCaHHHX B pa60Tax( 5 ,G), B BM}J;e TOJIID;HH 

rrpoMeJKyToqHhiX cpe.n;. IIoaToMy cTaBunac:o aa.n;aqa rrpe.n;cTaBmT:o mx B Bm.n;e, 

rrp:vreMJieMoil.n;Jia rrporpawhl 0-IO, T. e. B Bm.n;e rrap:~.MeTpoB "d... " . 
3TO 6biJIO npo,n;enaHO M8TO,ll;OM Ha:ftiM8H:&lll:viX KBa.n;paTOB rryTeM MHHHM:vi-

3aUHH WYHKUHOHaJia: 
t• ;t t= L ( R.:. - dL · /-, - tt ~·r'-.~ 

,; :: l 

r.n;e R i. pacctiHThiBan:vrc:o no rpo pM~rnaM< 3 ) : 

s) 2. -c(.j. 0. 

. ,A J. • s.r:n a R= [olo- At(rJj. i§-'t + -==::::::. 
r;.~ ,._ ~,., '-~ 

J2. . .X:, y 

V nt.,__ ~;. r.4"" ) 

r.n;e do - paCCTOHHHe MeE,Z~;y rrepe~(H8H yaJIOBOW TOqKOM 06~eKTHBa H 

aaii(HTHhlM CT8KJIOM KaM8])hl; 

- CyM.MapHaH TORII(HHa CT81CJia, qepea IWTOpOe IIpOH3BO,ll;HTCH 

woTorpaw:vrpoBaH:vre; 

- TOJIII(HHa BO.n;hl ~ onTHqecJcaa cxeMa KaMe pH np:vrBe.n;eHa Ha 

p:vrc.I pa60Thl( ) ); 

- IIOitaaaTeJIH rrpeJIOMJI8HHH CTeKna H BO,ll;bl; 

- aaBHCHMOCT:O npo,n;OJI:OHOH cwep:vrqeCKOM a6eppau:vr:vr apaqKa 

BXO,ll;a rnaBHOrO Jiyqa 0!~ i ( CM. Ta6JIHUY 3 pa60TM\ 3 )). 

IlOKa3aTeJIH rrpenOMJ16HHH CTeK;ra M BO,ll;hl 6hiJIH BSHThl paBHblMH: 

ni = 1.495; n2.= 1,32?, a 3Haqelllt1H tAo, d!, d2. ,ll;Rfi paSHbiX 8KCI10 
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Ta6JIHUa ill 

3Hall8HHH BeJIHllHH do , a J.. , 0~ B 4-X SKCITOSHUHHX ( B CM) 

(B JieBOM CTOJI6Ue yKaSaHbl HOMepa rrJieHOK KaJlt~Oiti SKCITOSHUHH) 

~ ~~~ 
I 2 3 5 7 8 9 dl d~ 

I - 52 3,9 3,5 3,8 3,65 3,8 3,95 12,1 64,5 

198 -249 3,4 3,44 3,71 3,65 3,544 3,42 10,89 65,: 

250 -499 3,235 3,494 3,44 3,49 3,54 3,226 II,8I 64,: 

500-IOOO 3,915 3,585 3,735 3,525 3,695 3,835 12,1 '65.• 

----v ...../ 

Jo 

B peayJI:&TaTe paclleTa 6w.m or:pe~eJieHu Koaqif>HUHeHTbl oll. , o/ z.. , ot..l 
BMeCTe C OIUJ46KaMH H cpe~HeiC:Ba,ZJ;pa~·~rqHbliti paa(}poc A fl: v tz , KOTO-

n-3 
pbl:£1: B cpe,ZJ;HeM OKaaaJICfl paBHbiM IQ-·20._}( , 'lTO rOBOpHT B ITOJI:&Sy rrpe.zt-

CTaBJieHHfl pacqeTHOM aaBHCHMOCTH l{(r) C SKCrrepHMeHTaJI:&HO orrpe,ZJ;e

JieHHbl:fM rrapaMeTpa.MH ,ZJ;aHHbiM ITOJIHHOMOM 5-0iti CTerreHH. THIIHllHble OIUH6KH B 

Haiti,ZJ;eHHbiX rrapa:MeTpax n a1.. " . 

A c(i = 0,3.!0-3; 4o/2. = -6 0,2.10 ; 
x) 

6q:'..l = 0,2.10-IO 

Haiti.zteHHbie BeJIH'lHHbi " <X.. " rrpHBe,ZJ;eHbi B Ta6m1ue IY. 

• 

X) 3TH OIUH6KH He fiBJlfiiOTCfl IIOJlHhiMJI: OIUH6KaJ.Ui c{t. , cl2 , oi.J , ITO-

CKOJI:&Ky IIpH KX HaxO~,ZJ;eHHH He ~~HTbiBaJIHC:& OIUH6KH B TOJimHHax H 

BOSMO~Hble nepeKOCbl CTeKOJI. 0H~: HMeiOT CMbiCJI TOqHOCTH arrrrpOKCHM

MaUHH paclleTH0:£1: aaBHCHMOCTH ft =I {r) ,ZJ;aHI:IbiM ITOJIHHOMOM. 
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Ta6Jn1ua IY 

PacctiMTaHHhle napaMeTphl " d.. n ;n;;u1 4-x sKcnoaM~M11 I963-I965rr 

N~ N~ I N£ nJieHOK 
oc>t>eKTH~ ol..-~.. o(L .105 oc~ .Io9 B 

BOB SKCll03H~HM 

I 6.2724 0,31 - 0,9 
2 6.3508 0,38 - 0,91 
3 6.3784 o·,44 - 0,89 1-52 
4 6.3537 0,41 - 0,9 
5 6.3975 0,42 - 0,94 
6 6.345 0,38 - 0,93 

I 6.2247 0,34 - 0,86 
2 6.3096 0,44 - 0,93 
3 6.3!22 0,37 - 0,96 198-219 
4 6.2632 0,33 - 0,94 
5 6.3175 0,44 - 0,9 
6 6.3094 0,45 - 0,9 

I 6.2313 0,3! - 0,85 
2 6.295 0,37 - 0,93 
3 6.297 0,3 - 0,97 250-499 
4 6.2453 0,25" - 0,94 
5 6.3184 0,4 - 0,9 
6 6.284 0,36 - 0,91 

I 6.3473 0,32 - 0,91 
2 6.4063 0,36 - 0,93 
3 6.4354 0,41 - 0,91 50Q-IOOO 
4 6.4144 0,4 - 0,92 
5 6.4665 0,42 - 0,96 
6 6.3998 0,36 - 0,95 
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§ 3. 9KcnepltiMeHTaJI:&Hoe onpe,zieJieHHe napaMeTpo:s n«,. " 
,1IJIH 5 SKCII03HUH~ 1566-!967 rr. 

B nep11o~ c a:srycTa !966 r. no MapTa !967 r. Ha .MeTpo:so~ 

nponaHO:BO~ Ka.Mepe :B 5 8KCII03HU~HX O~JIO ITOJiy~eHO 95.000 CHHMKO:B. 

B STHX 8KCIT03HUHHX Ha :BepXH8M CT8KJI8 pa6o~e~ KaMepu CO CTOpOHN 

IIpOITaHa HaHOCHJIHC:& Kp8CT~, ~TO ~aJIO BOSMO~HOCT:& 8KCII8pltiM8HTaJI:&

HO OITp8~8JIHT:& ITapaMeTpbi 11 o(., " C IIOMOlll.:&IO ITporpaMMbi, OITHCaHHOti :B 

paooTe(S). 

B STOti ITporpauMe napaMeTpb: " oL " Haxo~HTCH .MeTo.n;oM HaHMeH:&

rnHX KBa,n;paTO:B ITO H3M8p8HHbiM Ha ~:ByX CTepeoiTp08KUHHX KOOp~HHaTaM 

B800pa~8HHti Kp8CTO:B Ha IIJI8HK8, HaxO~H~HXCH Ha :B8pXH8M CT8KJI8 Ka

M8pbi. 

Ha :B8pXH8M CT8KJI8 KaMepbi CibiJIO HaH8C8HO paBHOM8pHO 63 KpecTa. 

K CO~aJI8HHIO, H8KOTOp~e Kp8CTbi CiblJIH He BH,1l;Hbl HJIH ITJIOXO :BH~HN, ITO

STOMY y~aJIOC:& HCITOJI:&30BaT:&, B Gp8,11;H8M, TOJI:&KO 40 Kp8CTO:B Ha cpe~

Heti CTepeonape H 20 Kp8CTOB Ha KpatiHHX. 

W3M8p8HHH STHX Kp8CTO:B H ~~iep~biX Kp8CTO:B (4 Ha cpe,n;Heti H 

3 Ha Kpa~HHX cTepeoiTapax), Heocixo.n;HMhiX ,ll;JIH onpe~eJieHHH napa.MeT

poB ITepexo~a OT m - CHCT8MN 1: j - CHCT8M8X), npOH3BO~HJIHC:& 
Ha MHKPOCKOIIe YWM-2!. 

lloJiy~eHHble B peayJI:bTaTe ocic~eTa aaMepeHHti ITO ITporpaMMe( 8 ) 

ITapa.MeTpbi " oL " npa:se~eHN B TH6Jiaue Y. 9TH ITapa.MeTpbi noJiy~eHN · 

ITO 11XOpOillO H3lll18p8HHNM KpaCTaM 11 ~· ,n;aiOil\HM C pe~H8KBa~paTH~Hblti paaopoc 

6R ( 0,3 MM. THITH~Hb18 OillHORH B Hati,n;eHHbiX napa.MeTpax: 

6.~1 -:::. 0,8.10-2 ; 4~1 = 0,5.10-5 ; A./.3 ~ O,I.I0-8 • 

X) 0npe,n;eJI8HH8 CHCT8M KOOp~HHa~~ IIpitB8,11;8HO B pa60Te( 2 ). 
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oTH OWH6KM He npeBblmaiOT ,li;OHyCTHMhiX, KOTOpble He06XO,li;HMhi ,li;JIH 

TO'tlHOCTH onpe,zr;eJieH¥Ut npocTpaHCTB8HHhiX Koop,zr;¥IHaT 6 X = .4 Y = 0 ,2M:N 

l.lJIH HeKOTOphiX OOi>eKTHBOB Haiii~eHHble napa.MeTpbi ci 2... H rX .j OKaaa 

JIHCl> B npe~eJiax OIIIH60K paBHhi HyJ[IO. Ho 3TO He HBJIHeTCH y,11;HBHTeJil>HbiM 

nocKOJil>KY ooi>eKTMBhi 6hiJIH cneu;MaJ(l>HO HaroTOBJieHbi .l(JIH noJiyt~eHHH He

HCKaJKeHHhiX Jd306pa:m:eHHM npm Ci>eMr:e qepea B03~yx, BO,ll;y H CTeKJia. 0T

JIHqHe o/. 2.. M <X3 OT HyJIH npO.TdC XO~XIT aa cqeT B03MOJKHOrO ne peKOCa 
. . 

CTeKOJI Id pa3JIHqHeM MeJK~y pacqeTF.hlMJd H peaJil>HhmH cpe,zr;aMH. 

IlOCKOJil>KY napaMeTpbi OhiJIH HaitZJ;eHbl JIHill:O no qaCTH HSMepeHHhiX 

KpeCTOB, TO ,li;JIH npOBepKH Ha,zr;eJKHOCTH HX onpe~eJieHHH ,li;JIH BCeX Kpec

TOB (BKJIIO'tlaH nJIOXO H3MepeHHble H~H HeBblrO,li;HO pacnoJIOJKeHHble C TO'tlKH 

apeHHH 6aabi) OhiJIH BOCCTaHOBJieHbl Z - hie KOOp,zr;X~HaTbl no (j?OpM:yJiaM, 

npHBe,zr;eHHhiM B pa6oTe(2 ). Cpe~neHBa~paTkfqHhiiii paaopoc A 2 oKaaaJICH 

~a8~M 0,7 MM, qTQ HBJIHeTCfl BnOJIHe y~OBJieTBOpXITeJil>HbiM. 

ABTOPhi 6Jiaro~apHH C.A.Moma~KHHOiii aa H3MepeHHH Ha MHKpocKone. 
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Tac5JIMu;a Y 

3Kcrrepi1MGHTaJI:OHO OITpG.;\GJIGHHhiG rrapaMeTphi " fX... " 
~JIH 5 3KCIT03MIJ;I1R I966-I967 r. 

yo }\, 
l· ct. I05 ~· I0

9 ·I-

06:&GI\T ~.( ITJIGHOIC 
l B 3KCITO-

3MIJ;I1I1 

I ~ .J. l.j. 5 

I 6.2884 ~ 9 -..... 6.3 

2 6.326 -1.7 2.I 

3 6.3282 c .46 -0.3I 59-73 

4 6.34 -C .84 2.02 

5 6.38 -1.97 I.9 

6 6.2588 r, 9 £: • -2.8 

I 6.2II -1.6 6.6 

2 6.349 -L.9 8.01 

3 6.38I 'I 9 -c. 5.6 74-IOI 

4 6.276 0,35 2.3 

5 6.43I -~:o. I 20.3 

6 6.27 ..• I I.I 

I 6.246 -0.73 3.2 

2 6.303 ---• I l) 4 
L• 

3 6.329 -0.06 0.48 I26-I34 

4 6.302 O,I9 0.53 

5o 6.366 - .[.2 I.8 

6 6.299 0.34 0,26 






