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1:3-.J-4

AHIIOTA1\HH

Ha6JIlOl\CHIlH II IICCJICT(OBaHIIH nOi MJmpOC!WIIOM JUIe-
TOK-HaIl6oJlee BalliHhlX II IIHTUpeClIh!X JVIfI 6IIOJIOrIIIl
061>eK'l'OB-3aCTaBIIJIII Y'WHhlX IICKan, nYTIl JIODhIIlIOHIIH

KOHTpaCTa MelliT(y paCCMaTpIIBaeMh!MIl 06T,eKTaMIl II tPO-
HOM, Ha KO'l'Ophlli OHIl npoeHTIlPylOTCH. fI pII 06hl'lHOM
erroco6e OCDCID;eHIIH nOT IWHTpaCT npaHTil'IeCKII OTCyT-
cTByeT. fIpIIMelleHlle MeTOT(a OHpanlllDaIIIIH nary6Ho eKa-

3hmaC'l'CH Ha lliII3HeCIIoco6HOCTil na6JIlOT(aeMhlX opraHll3-
MOB, T(pyrlle MeTOAhI (Kocoro OCDeIl\eHIlH TeMHoro nOJlH,

I\CtPOKYCIIPOBKlI II T. T(.) CJIOlliIlhl II npllDOAHT K IlCKallie-

HIIlO lIOIW6IIH Meml Y06'WKTOM II II306pamenlICM. B lIa-

CTOHIl\eC DpCMH AJIH Ha6moj(CIIIIF1 np03pa'lIlhlX 061>CI{TOB,
a TaKllie OTpa)I{alOIl\IIX MeTaJlJIOrpa<}mqeCI\IIX CJweD, nau-

60Jwe YCIIeIJ[IIO IlCIIOJIh3YIOT T(Da TIlIJa MIII{POCIWIIOD-

(pa30DO-HOIlTpaCTHhIe II IlliTeptPepCHD;1l0HIIh18, II3JImKCHillO

MeTOT(OB pa6oTI,! C IWTOPb!MIl II IIOCIJFlIJ(CHa ::na Imllra.

HpaTKOCTL II HarJIFlT(HOCTb 1l3JIOmCHIlH B CO'ICTaI1III!

C T(OCTaTOtIllOM llOJIHOTOi'I II rJIy6IlHOM: T(ejIaJOT KHIIry
HOJlC3IlOH T(JIH illIIpOlwro Kpyra HaY'IIII>lX pa60TIIllKOn,
IIHmeHepOll, acnllpaliTOB II CTYAeHTOB CTapIlIliX HypCOB:
tPIl3IIKOB II XIIMIIKOIJ, 6IIOJIOrOD II MeT(IlKOB.

Mopuc <l>paJtcon

(JJaBOBO-HonTpaCTIlbIii II IIHTcprj>epeHl\HOIIU],lii MJlHPOCI<OIIT.I
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llPE,IJ,MCJIOBI1E R PYCCROMY llEPEBO,IJ,Y

BOJIbIIIUe TPYPJIOCTU, CHH3aHHbIe C Ha6JIIo,n;eHIIeM II IICCJIe-

)];OBaHIIeM no)]; MIJHpOCHOrrOM naII60JIee BamHbIX II IIHTepec-

HbIX ,u;JIJI 6IIOJIOrIIII 06'beHTOB-ImeTOH, rr06y,n;IIJIII Y'IeHbIX

IICKaTb nYTII I{ nOBbIllieHIIIO KOHTpaCTa Mem,u;y paCCl\faTpII-

BaeMbIMII 06'bCHTaMII II cpOHOM, Ha IWTOpbIM OHII npoeKTII-

PYIOTCJI, nOCHOJIbHY 81'01' KOJITpaCT rrpH 06bI'IHOM cnoco6e

OCBeru;eHIIJI npaKTII'IeCIUf paneH JIYJIIO II CTpYKTypa KJIeTOH

IIC'Ie3aeT Ha cpOlIe OJ>PymaIOIII,eM IIX Cpe)];bI. ,JJ;JIJI 8TIIX u;cJIeii

npIIMenJIJIII paSJIII'IHbIe MeTo,u;bI oH:paIIIIIBaHIIJI, HO OHII na-

ry6Ho CHa3bIBaIOTCJI Ha IlUI3HeCnoc06noCTII Ha6JIIO,u;acMbIx

opraHII3MoB; )];pyrIIe MeTO)];bJ, TaHue HaH MeTOTJ; Hocoro OCBe-

ru;eHIm, TeMHoro nOJIJI, )];ecpoHycIIpoBKa II T. ,u;., cTpa,u;alOT

cYIII,eCTBeHHbIMII He,n;ocTaTKaMII-IIcHamaeTCJI nO)];06IIe MCm)];y

06'beKTOM II II306pameHIIeM, BBO)];JITCJI necYIII,eCTBYIOIII,IIe no,u;-

P06HOCTII, KpoMe Toro, npII 8TIIX MCTO)];aX npIIXO)];IITCJI MH-

pIITbCJI C II3JIHIIIHCM CJIOIKHOCTblO npIIcnoc06JIeHIIM II T. )];.

B HaCTOJIIII,ee BpeMJI )];JIJI Ha6JIIO)];CnIIJI np03pa'lHbIX 06'beH-

TOB, a TaHlKe oTpamalOru;IIx MeTaJIJIOrpacpII'IeCHUX CJIOeB Hau-

OOJIbIIIUM ycnexoM nOJIb3YlOTCJI ,n;na TIma MIIKpOCHonon:

cpa30BO-HOHTpaCTHLJe (II)];CJI HOTOpbIX 6bIJIa rrpe,n;JIOmeHa

IJ;epHIme B 1935 r.) II IIHTepcpepeHIJ;HOHHLIe, B HOTOpbIX

IICnOJIb30BaHa cxeMa IIHTepcpcpoMeTpa MaMI{eJIbCOHa B YCJIO-

BUJIX Ha6JIIO)];eHIIJI no)]; l\nmpOCHonOM (CaHbJIH, 1911 r.,

II OC06CHHO B. ll. JIIIHHIm, 1933 r.), cxeilIa IIHTepcpepoMeTpa
Q)a6pII-llepo, nepeneCeHHaJI Ha MIIHpOCHon <Ppe,n;epIIKcoM
(1933 r.) II, HaIWHCU;, cxeMa npIIMeHeHIIJI )];BOMHOro npeJIOM-



8 lIPE,QIICJIOBIIE l{ PYCCHOMY rrEPEBO]( Y

JleHUJI, BIlepUble paapa60TaH1IaH llia WlIOMII 18GG 1"., a A:IH

l\lImpOCHOIlOll A. A. JIe6c)J;eBI,m (1931 1'.).
11aJIomeHllIo nepO'IUCJIeHHblX l\1CTO,!.\OB J] ux IlOCJlC,!.\ona-

TeJJbHOl\I paaBHTIHI II IIX IlpaHTlf'leCJ(H l lIpUJIOmeHUJJlII rro-

CBJI1I1;eHa rrpe)J;JIarael\IaJJ <llITaTeJIIO I(HIIra (l)paHcoHa «tPa:w-
1l0-lwHTpacTHbrii II UHTOpcpepeHIJ;IIOHHblii l\IHHPOCIWlIb1».
OCHOBHbJe I{a'IeCTBa HlIUrII-I(panWCTb B CO'IeTalIUII C p;OCTa-

TO'IHOJI 1I0JIHOTOM, npOCTOTa II HarJIJITJ;UOCTb II3JJOmeHlfJI, ne

IICHJIIO'IaI01I1;IIe rJIy6IIHLJ co,n;epmaHHJI, BblTeI(UIOT U3 3Ha'Jn-

TeJIbHOrO orrhITa aBTopa (pJJ,n; OlIucaHHblX rrpuGopoll paapa-
60TaH CallIUl\I aBTOpOl\I II ero cOTpy,n;HuHal\llI), a TaHme oro

60JIbIlIOrO rre,n;arOrII'IeCHOrO CTaJIm. Bce 3TII I(a'IeCTBa CJJY-

maT ,n;OCTaTO'IH hIl\I OCHOBaHUel\I )J;JIfl rrepeBop;a 3TO 1'0 PYfiO-

Bop;CTBa Ha PycCKuii flShm.

KHIIra pacc<UlTana Ha IlIUpOIOlii Hpyr CPJl311IWB-3KClIepn-
l\IeHTaTOpOB, 6UOJIOrOB U )J;pyrux crreIJ;UaJJIlCTOB, IlCrrOJIbayIO-

I1J;nx B cBoeii paGOTe l\IIIKpOCHOII.

1'. C./llOcapea



BBE)J,EIHlE

TIpII llCCJICp;0llaHlIlI oGpasoHaHlUI II;WGpameHIIH 13 MHI{pO-
CIWrre II ero IIHTeprrp8'faIIIUI HeJIb3H OrpaHll'IIIBaTbCH rrpep;-
CTaBJIeHIIHMII TOJIbIW reOMCTplI1JeCHOll: OrrTIIHII. He06xop;IIMO
rrplIBJIe1Jb CIOp;a rrOHHTUH cpII31I1JeCHOll: orrTIIHII, ItaK 31'0 c)];e-
.1aJI 8plI, KOTOpI>Ill: BrrepBI>Ie paCC'lI1TaJI pacnpep;eJIeHlIe OCBe-

IIIeHHOCTII BHYTPII 1I306pantenlIH TO'lKII, p;aBaeMoro lI)];eaJIL-
HbIM rrpuGopollL TIOJIY'IalOrrWHCH rrplI 3TOM p;lIcppaKIIUOHHaH
ImpTlIHa, TaH IIa3LlHaCl\lbTii: KpymoH 8pu, rrpe)];CTaBJIHeT C060lI

lI;:(eaJIbnOC IIsoGpamcHue, IWTopoe MomHO rrOJIY'lIITb C rro-

 loIIIblO MI1ItpoCHorra, JIJIIlleHHOro a6eppaIIIIii, II T01JHO YCTa-
HOBJIennOro IIa PC3HOCTb. 11306pameHlIe rrpOTHmeHHbIX 06'beK-
TOB rrOJIY'laCTCn HaH GOJIee IIJIII MCHee CJIOmHLIll: npOIIecc
Ha,tOmCHIIH 3JICl\leHTapnLIX 1I306pamenull:, II 3HaHlJC OCHOB

;:(mppaHJ nOHHOlI TeOpUJI IIC06XO)];UMO 3KCrrCpJIMCHTaTopy,

JWTOpbIll: XO'leT npaBJIJIbHO IIHTeprrpeTlIpOBaTb Ha6JIlOp;ae-
MbIe HM H306panWHlIH.

TI03T0ll1Y MhI nalJIInael\1 II3JJOmeHue C Teopiin 06pa30Ba-
111m IJ306pamCHIIn Cna1JaJIa CHeTHII ciicn TO'IHII, 3aTeM npo-
TnmCnlIT,IX 06'LCI\TOB npH JWrepeHTHOl\l II HeHorepeHTnOl\I
OCBCII\CHlHT. M 1,1 paCCMOTpIIl\r 3aTeM IICHameHnn, BIIOCIIMbIe
13 IIa06pamcnuc aGeppaIIuHMU II HCTO'lHOCTblO YCTanOBHJI
na pc:mOCTb, He KaCaJJCb 'IllCTO l\IaTel\raTII'IeCIwro pa3BlITlIH
;)TIIX BorrpOCOB II p;CJIan Be3p;e ynop Ha 06II.J;lIC nplIHIInrrbI
11 npaHTII'lCCKH BanmbJC pe3YJIbTaTbI.

TIocnc rrpe,L\BapHTeJlbHOrO 03HaIWMJIenlIn C TeOpnell: 06pa-
;JOuamIJJ Hs06pamenHH l\II,I nepCll:p;el\! It 1I3JIOmeHUIO l\IeTO)];OB

lIa6JJlO,L\enIIH. MI)I 1 8'faJlbIlO paCCl\IOTpUM MeTO)]; cpa30Boro
IWIITpaCTa, ero n pUHIIllrr, TeoplIlO JI 'lYBCTUHTCJIbHOCTb.

BYAYT p;anbI npaKTn1JeCHHe YKaaaIlHJI OTHOCIITeJIbHO

IIHTeprrpCTaIIIIII CJIOmHbJX usoGpameHlIM:, COAepnmIIIHX CTPYH-
TypbI C pa3JIII'lHbIMII nepUOp;al\III. MbI C'lUTaeM He06xOAIIMbIl\I



10 BBE)J.EHIIE

p;aTb TaKme OIIIICaHlIe HeHOTOpbIX cxeM II nplI6opOB. BOJIbillOe
MeCTO OTBOp;IITCH IIHTep<pepeHlI;IIOHlIOM lIIIIHpOCHOIIIIII, BCJIep;-
CTBlIe Tex lIIHOr01J:IICJIeHHbIX BOSMomHOCTeiI, KOTopbIe OHa

OTHpbIBaeT nepep; IICCJIep;OBaTeJIeM. Byp;eT paCCMOTpeH npIIH-
ll,lIn II TeoplIH OCHOBHbIX IIHTep<pepeHll,IIOHHbIX MeTop;OB
II p;aHO onlIcaHIIe paSJIII1J:HOM annapaTypbI.

BYP;YT p;aHbI TaHme o6ru,lIe CBep;eHIIH rro nplIMeHeHIIIO Me-

Top;a <pasoBoro HOHTpacTa. 8TII nplIMeHeHIIH OTHOCHTCH
II H IIHTep<pepenll,IIOIIHOM  IImpOCHOnIIII, nOCKOJIbHY nplI
nOMoru,1I 060IIX MeTop;OB IICCJIOP;YIOTCfl rrpOSpa1J:HbI8 06'beKTbI.
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rJIABA1

CTPYKTYPA Jil30BPAJKEHIIR CBETRru;EfICH TOqKlIl

1. 11AcaJIhHhIH npn60p

IIcpBhrli Borrpoc, IWTOpbIH 1\lbl nOCTaBlI1\I, 3aHJlIO'IaCTCH

B CJIeAYlOll eJ\I (pnc. 1): AaH TO'le'lHbIH CBeTHIll,HHCH 06'bOHT,

rrpIIHaAJIeiImll IIH II3Y'Ia01\I01\!Y rrpenapaTY A; HaHOBa CTpYH-

Typa Il306palI\eHJUI A' n nJIOCHOCTII na6JIIOp,eHIlH n? ITpeA-
rrO:IOIIWM, 'ITO pa3J\Iep 06'bCHTa A 1\JHoro MeHbrne pa3pernae-

 IOro06'b8I\Tl1BOM 0 1\!IJHpOCHOna II 'ITO 8TOT 3JIe1\!8HTapm,IH
06'bCKT Il3JIY'IaOT MOHOXpOMaTIl'leCHliH CBeT. B rrpOCTpaHCTne
o6'beHTa BOJIHOBbIe nOBepXHOCTlI HBJIHIOTCH C<popaJlIIl
C IJ;eHTpOJII B TO'IHO A. ECJJII 06'beHTJIB 0 IIAeaJIbHbdi, TO

BOJIHOBble nOBepXHOCTIl B npOQTpaHCTBO 1I306paIROHUH 6YP,YT

TaHiI\e C<pepaJlIIl  'C I eHTp01\f B TO'lHe A'.

ITa npIlHIJ;Imy fIOHreHca o6pa30BaHIle u306pameHIlH A'

rrpoIlcxoAllT TaH, HaH eCJIU 6u pa3JIU'IHUe TO'lHU BOJIHOBOH

nOBepXHOCTI1  'HBJIHJIllCb nCTI1HHbIMJI HoropeHTHbIJlIIl HCTO'l-

HIlHaMU CBOTa. ItaHaJhl 1160 TO'lHa M HcrrYCHaeT CBOTOBble

KOl!06aHUJI no TOllbHO B HanpaBJIeHJ1I1 lv1 A', HO OT'IaCTlI

11 B I\Pyrux rrarrpaBJIeIHIHX, HaH rrOHa3aHO Ha pIlC. 1 I).
rOBOpJIT, 'ITO pa:3JIIl'IHbJe TO'lHJI BOJIHOB01I nOBepxHocTIl

«AU<PparUPYIOT» CBOT. OTCIOp,a nOHHTHo, nO'IeMY JI306pamo-
HUO A' npeACTaHJIHeT C060H He TO'lI{Y, a 1\laJIeHbHOe CBeTJI-

Ill,OeCH nHTHO. Ho TOJlbHO TO'lHa A', HO 11 6JUI3JIemallJ;IIO
TO'lHU OHa3bJBa1OTCH OCBeIll,eHHbIMJI. B AeHCTBJITeJIbHOCTlJ
UHTeHCIIBHOCTb CBeTOBbIX JIY'IOH, AJI<pparJIpOBaHHbJX HaHoH-
JIlIOO TO'lH01I IV[ BOJIHOBOH rroBepXHOCTJI, HeOAImaHOBa

H pa3.;IJItIHbJX HarrpaBJleHHHx. Yme npu Ue60JIbrnOJlf OTHJIO-

HeHlIII OT HarrpaBJIeHI1H reOJlIeTpIl'leCHOrO JIY'Ia IV[A'

1) JIa :nml PIICYI1T\O II )(aJICC fiyKBUMH Oc 0603HU'ICH OHyJlFlp.
--

IT 1'11.\1. l'cfl.



14 q. 1. TEOPIiH OBPA30BAHIIH II30BPAm.13 MIIHPOCHonE

IIHTeHCIIBHOCTb Iw<ppaI'npOnaHHoro CBeTa O'IeHb 6bICTpO na-

IweT.

B AaJIbHeUIlleM MbI 6yp,ellI C'IUTaTb p,nallIeTp 06'beHTHBa
lIIaJIbIM no cpaBHeHIIIO C paCCTOHHlIellI OA' OT 06'beHTIIBa p,o
1I306pameHIIH. IIoCHOJIbHY paccMaTpIIBaeTcH 06JIaCTb, He-

rrocpep,cTBeHHo nplIJIeraIOIIJ;aH H A', UHTeHCIIBHOCTb p,II<ppa-
I'lipOnaHIUJlX JIY'Ieii MomHO C'IIiTaTb nocToHHHOii, a ux OTHJIO-

HeHlIe OT HanpaBJIeHIIH I'eOllIeTpII'IeCHOrO JIY'Ia otIeHb MaJIbIM.

.

113 pHC. 1 BIIp,HO, 'ITa Bce HOJIe6aHIIH, HcrrYCHaellIble
TO'lHaMII aToli BOJIHOBOI1: rrOBepXHOCTU, op,HOBpeMeHHO npu-
XOp,HT B A', TaR RaR A' eCTb l eHTp c<pcPJ,J 1;'. fonopHT,

4 .4'

8'
01'

.17

PIIC. 1.

'1TO IWJIe6aHIUI, IIcrrYCHamIb18 c<pepoii: 2:', uPUXOp,Wf B A'
(<B <pa3e». AlIIrrJIUTyp,a CBeTOBOI'O IWJIe6aHIIH B A' HBJIHeTCH
B aTOM CJIY'lae npOCTO CYMMOU aMrrJIIITY)J; Bcex IWJIe6aHUU,
IIcrrYCHaeMbIX TO'lHaMII rrOBepXHOCTII 1;'. H.aH 1I3BeCTHO,
IIHTeHCIIBHOCTb CBeTa npOrrOpII.IIOHaJIbHa HBaApaTY aMrrJIII-

TYAbl. qT06bI rrOJIY'IIITb IIHTeHCIIBHoCTb CBeTa B A', AOCTa-
TO'lHO B03BeCTII B RBaApaT aTY cYMluy.

B TO'IHax, coceAHIiX C A', )J;e.1JO 06CTOll'f HHa'le. )J;m1:cTBII-
TeJIbHO, B' He COBrrap,aeT C II.eHTpOllf C<pePbl 1;' If paCCTOHHHH
OT B' AO pa3JIlI'lHbIX TO'leR M nOBepxHocTII 2:' He paBHbI

MemAY c060u; CBeTOBbIe HOJIe6aHIIH, IICnYCHaeMbIe 1;', He

rrpIfxoAHT B B' OAHOBpeMeHHO, OHII He HaxOAHTCH «B <p a3e».

IIplI HeHOTopblX OC06bIX nOJIOmeHIIHX B' MomHO HaUTH
TaHlie TO'lHII BOJIHOBOU rrOBepXllOCTII M II lv]', '1TO HOJIe6a-

HIIH, rrplIXOAHIII.lIe 1I3 aTIiX ABYX TO'leH, nOJIHOCTbIO raCHT

APyr APyra. TorAa rOBopHT, '1TO HOJIe6aHIIH HaxoAHTcH
B rrpoTIiBOnOJIOmHblX <pa3ax. ECJIIi aTO IIMeeT MeCTO AJIH Bceii

cOBoHyrrHocTII TO'leR BOJIHOBOU rrOBepXHOCTII, TO TO'lRa B'

nJIOCHOCTII Jt OHa3bIBaeTCH HeoeBCn CJIIIOH. :.hn HB.1JeHUH

JIenw rrOHCHHJOTCH pIfC. 2.
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B COOTBeTCTBIIII C rIIrrOTeSOM 0 BORHOBOM npIIpo eCBeTa,
CBeTOBbIe HORo6aHIIH MorYT 6bITb npe CTaBReHbI CIIHYCOII-
 aRbHbIMIIHORe6aHIIHMII BII ay=a sin x, r ey-cMeru,eHIIe;
a-aMrrRIITYAa; x-<pasa RORe6aHIIH.
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PIIC. 2.

Ha pUC. 2, a nOHasaHO rpa<pII'IeCHOe IIso6pamoHIIe HOJIe-

6aHuH TaHoro TIIrra. Ha pIIC. 2, 6 npeACTaBJIeHO HOJIe6aHIIe,

IIcrrYCHaeMoe TO'lROM M BORHOBOM nOBepXHOCTII
'

(CM.
pUC. 1) u rrpUXOAHru,ee, HarrpUMep, B TO'lRY A'. KORe6aHue,
McnYCHael\lOe mo6oM  PyroMTO'lHOM M', aHaJIOrM'IHO no-

CJIeAHeMY II, rrOCHOJIbHY OHO npIIxoAIIT B A' o HoBpeMeHHo
C RORe6aHMeM MS 11-1, MomeT 6bITb npeAcTaBReHo IIAeHTII'I-
Hoit cIlHycon OIr.8TO rrORasaHO Ha pIlC. 2, 6, rAe HORe6aHIfe,
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HcnYCHaellIoe TO'lHOM !vI', II306palI\eHo TO'lHO nop; HOJIeoa-

HlIeM, lIcrrYCHaeMLlllI TO'lHOII M. AlI-IllJIlITYP;a HOJIe6aHlIB
B TO'lHe A' eCTb cylII!\Ia aMrrJIlITY;IJ; HOJIe6aHIIM (oHa npe;IJ;CTa-
BJIeHa HllmHeM HpIIBOM pIIC. 2, 6), nplIITIeAIIIUX II3 TO'leH M

II M', II paBlla YABoeHHoii: aMrrJIIITYAe OTp;eJIbHOrO HOJIr'-

oaHlIH.

PaCCI\IOTplI1\I Terrepb '11'0 rrpOHCXOAI1T B TO'lHe B'. l\:o:H"

oaHfIH, ncnYCKael\IbIe TO'lHaMIJ lVllI lv!' II nplIXOp;Brn;ne B B'

B rrpOTJIBOrrOJIOmIILIX <pa3ax, npeACTaBJIeHLI ABYMB rrepBLlll-II1

HpIIBLIMII Ha plIC. 2, G. KplIBble CIIIII-

lI-leTpU'IHhI OTHOCIITeJIbIIO OCll aGe.

JIllCC, II npn CJIOmenlUI nOJIHOCTbIO

raCBT APyr APyra; P03YJIbTIJpYIOII aB

all-IllJIlITYAa paBHa Hymo.

PaCCMOTpllM r'rr e CJIY'IaM, Hor;IJ;<I

OTHOC11TeJIbHOe nOJIO/KeHne ABYX

HOJIeoaHllM, npllXOp;Brn;IIX B B', CO-

OTBeTcTByeT puc. :1. I\0.TIr'6aHIIB,

rrpIIxOl Bn IJe113 TO'lIUI lrl', C\Ie-

lI eHbI Ha 'IeTBepTb rropHoAa rro OT-

.Z"
HOIlIOHIJIO I\ IWJI00 aHIUJlI-I , npIIxOAB-
IIWM lI3 TO'lHII j}[; n 8TOM CJIY'Iae
11HTeHCUBHoCTb CBeTa B TO'lHO B'

paBHa CYlIIMe HBaApaTOB aMrrJIIITYA
CHJIaAbIBaIOn IJ:XCHKOJIe6aHlIII. q1'0-

6Ll rrOJIY'IIITb 3lIa'leHIIO IIHTeHCIIB"

nOCTH cneTa B 1'0'11\8 B', HymHo Y'JIITbIBaTb .n;eMCTBIIe HC

TOJIbKO ABYX TO'leH AI II !vI', a BceM cOBoHyrrHocTII TO'lel\

BOJIHOBOM nOBepxHocTII  '.IIpIJ 8TOllI BCTpOTHTCB BCO npo-

MomY1'0'lHblO CJIY'IaII, nOMIIMO paccMoTpeHHLIx IWMII. PaC'IeT

l aOTCJIOAyrorn;IIM pe3YJIbTaT: IfSoopameHlle A' B pe3Y.TIbTaTO

AH<ppaHJIIIII CBeTOBblX HOJIe6aJJIIii: Ha Bcex TO'lKaX nOJIIlO-

HOM nOBepXHOCT11
'

11MeeT BIlP; BpHO OCBern;eHHOrO JIeH-

TpaJIbHOrO nBTHa (P11c. 4), oHpymeHHoro rrorrepeMeHHO Tel\!-

HLIMII 11 CBeTJILlMH HOJIbJIaI\III, HHTeHC11BHOCTb, BrrpO'leM,

6LICTpO rrap;aeT no Mepe yp;aJIeHIIB 01' JIeHTpa.
Ha plIC. 5 nOHasaHa CTpYHTypa rrBTlIa, HaSLlBaell-JaJl

1 11<ppaHJI110HHOM HapTJIHoM. IIo OCII 0PAHHaT OTJIOmeHbI

lIHTeHC11BHOCTII I, a rro OCII a6CJIIICC-paecToBHIIB 01' reo-

MeTp11'1eCKOrO JIelITpa A'. IIo OC11 a6CJIIICC OTJIOmeH napa.

Mr'Tp W, RaBIfCffIJIUll HO TOJIbKO 01' reOMeTpII'IeCIWrO pac,

l'

a

!i,""'

+Cf

[J

PIIC. 3.
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CTOHHIIH IW IJ;eHTpa A', HO II 01' CBOIICTB OO'beHTUBa, If Ollpe-
Ae.lIHellIbIII CJIeAYlOru;IlIlI 06pasol\I. IIycTb A-AJIIlHa BO.lIHbI

CBeTa, n-IlOHaSaTeJIb npeJIOMJIeHIIH Ill\Il\IepCIJOHHOH mlIAKO-
CTIr; 11 (C r. pIlC. 1)-l\1aHCIlMaJIbHaH ymoBaH arrepTypa rrY'IKa

I'llI'. 4.

;ryqeii, IIcxoAHIIJ;UX lIS "1, g-YBeJIIIqemlO
C-peaJIbHOe reoMeTpIItleCHoe paccToHHIle 01'

AIf<pparn nII )J;aeT AJIH  VBbIpameHlle

IT;
=

2:n:n sin u

rr
A, g'

.

l'Ae It sill U-qlICJIOHaH arrepTypa 06'beHTIJBa l\IHHpOCIwlla.
PaCqeT 1l0HaSbIBaeT, '11'0 rrepBoe Tel\IHOe HOJIbIJ;O COO1'Be'f-

cTByeT 3Ha'leHlIIO W=3,83 (pIlC. 5); OTClOAa l\lOlHHO paCC'IU-
TaTb paAIIYC C JWHTpaJIbJIOrO ATI<ppaHT noHTTOro mlTHa

06'beKTIIHa,
A'. TeOplTH

2  ropJ:c(l>p I1COII



IH '1. 1. TEOPI1iI ODPA30BAHiliI H30RPAW. H MIfHPOCHOrrE

B llJWCHOCTJI IIso6pameHlIiI n. VIs rrpel bJl(YJJ erOBbJpam8HJlB

WAg 3,83A
c =

2:rtnsin u 3,14 x. 2n sin u g,

F!JHJ

1,22A
c =

2n sin u
g.

CJIC!1;oBaTCJIbHO, l(JIiI nOJIY'JeHlIiI M305paJl\eHIIR, COl(Cp-
mam;ero B03MomHO 60JIee Mcmme l(eTaJIIf, He06xol(Hl\Ia 60JIb-
maR 'ITICJIOBaH arrepTypa.

/

J1!

.'l8.J IlAocffocmb n

PIIC. 5.

B03b:MeM l(JIH rrpmI8pa 'IJiCJLOBYlO aJle!JTYPY n  illu = 1
C YBemI'IeHIIeM g=50. B3HB Cpe,T\HcC 3Ha'lemIC 1J;JIJIHbJ BOJIHb[

CHeTa 1..=0,0006 MM, JIJIII B I\nmponax A-",n,G  t, IJO,rrY'UIl\1

c = 0,018 MJlt.

)J;eJIo 06CTOlIT TaHIIM o6pa30M, Har, eCJIII 6bI TO'le'lHbIii
06'beHT A 6uJI 3aMeHeH B npOCTpaHCTBC 06'beHTOB I\IaJIeHb-

lum HpYrKHOl\! pal(IIyca

c 0,018

g
=

50 JlU£, HJllI 0,36  t.

)J;JIH 'IJICJIOBOH arrepTypbJ, paBHoH 1,:in, JIMCeM

 .= 0, 28 !-t.
"
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Ha pIlC. 6 rrOHaaaHhI cooTBeTcTBYIOITJ,IJe p,IJ<ppaHlJ,IJOHHhIe
KpYIfUHI B npocTpaIIcTBe 06'beHTOB p,JUI paaJIH'IHI,IX 3Ha'leHnii
'1lICJIOBOll aIIepTypbI.

.r

A'

.r .r I

\ -. C J'\-. t..'

A' !pj A' 11£"9
17Silllt =/ 17sm I/=l.J/J

c \.......... c

!l:4'  .9'
17S/Ill{ =tl75

PRC. 6.

PaCII(1PW';IPIIJlC CI\PTOROro II()1'()JW

UCH cnCTOBaH JJ!f'prJ!JI, HcuycI{aOMaJI cnoTml ellcH TO'I-

Iwii 06'LOI{Ta U IJOIIa.n;aIOIlI,an B MIJHpOCIWU, pacrrpOp,eJIJIeTCH
no MaJIeHbKoMY I(H<ppaIn IIOHHoMY rrHTfIY. IIOCHOJII,HY 8TO

ITHTHO npeACTallJIJW1' co6oii <puryPY nparu,eIIlIH, JllOmIIO pac-

c:lfoTpeTI, 06'be1l1 TeJIa, HOTopoe nOJIY'IHTCH, OCJIIJ BpaII aTI,

lqJIIBYIO na pITc. 5 BOHpyr OCll oPAIIHaT, rrpep,CTaBJIHIOITJ,eii
OCI, UHTeHCIIBUOCTU I. MOllino rrpIIHHTI" 'ITO 06'beM rrOJIYQOH-
!Ioro TaRIIM 06pa30M TeJIa BpanWHIUI npOrrOPJIHOHaJIeII no-

TOHY, HOTOPI,Iii norraAaer n MIlHpocRon OT TO'le'lHOrO IICTO'I-

IIIIRa. II pocToii paC'IOT rr03BOJUIeT rrOJIY'IHTb BeJIII'IIIHy
:)TOrO 06'LeMa. TIpuMOM :!a eJ(UHfIll,Y 06'boJ\Ia HOJIHbIll 06'bo1\[

Te.'Ia BpaII(OIIlIJI, 06pa3yeMoro U3 KpIIBOii pl1c. 5, TaH Ha:!bI-

Bamrblii «06'LOM )J)IqJpaHll,IIIJ». ;:.!TOT 06'beM cooTneTcTBye1
3IIa'leHlUIJ\[ vV, TeOpeTIPIeCHH npoCTIIpaIOITJ,HMCH AO 6ecHo-

He'IHOCTU; rrpaRTIPI8CRlI me, rrOCHOJIbHY IIHTeHCITBnOCTI,

ObICTpO rra)];aeT C YBeJIIJ'IeUUeM W, 6eCnOJIe3HO paCCMaTpn-
BaT!, 60JIbrrIlIe :ma'lOnUH VV. Omu6Ha npn JTOM 6bICTpO CTa-

HOBIITCH IIII'ITOmIIO J\[aJIOll IJ JlIOlliHO nOJIY'IHTI, C cOBepmeHHo

,IJ,OCTaTO'lHOii TO'lIIOCTI,IO rrOJTHbIll )];IJ<ppaHll,IIOHHLIll 06'beJ\I,
He rrpn6eraJI I{ 6eCHOHe'lHO 60.TJI,mIIM 3Ha'leUIJHM W..

ECJIII )];OBeCTII paC'IeT 06'beJlIa )];H<ppaHll,IIIJ )];0 3 Ha'IeHIIJI,

paBHoro 3,83, TO nOJIY'IIJTCJ:r"! 06'LeM ll,eIITpaJII,HOrO AIJ-

cppaRll,HOIIHOro ITJITIIa. 8TOT 06'beJII paBen 84 % ITO.TJlIOrO 061,8-

 Ia. PaccMOTpenIJO JTOrO 06'LeMa O'IOHI, cYITJ,eCTBOJIHO, raH

2';'
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1\(l!( JIMeHHO :.11'01' OO'beM j at'T OCIIOBHOii B1\Jlaj B oopaaOBa-
nIle H300pamOHIIJI. CBe'N1b1e lwnbIIa, oHpymaIOIIIne IIeH-
TpaJIbHOe IIJITHO, TonbHO paCIITnpmOT oro II IIrpaIOT COO-
CTBeHHO ponb rrapa3lITHoro CBeTa. IIocHonbHY rrO.TIHI,n"1
OO'beM AlIcppaH11;llli rrpIlHJIT 3a eAIIHI1IIY, rrapa:J!1TlIhiii CBeTO-

BOR rrOTOH, rrpIIXOp)U1WikJI Ha BCO AucppaJ\I\1I0IJHhll' 1":OJlb1 a,

paBeH 1-0,84 c=0,Hi.
Talum 00pa30M, OHOJlO 20°;) CHOTOB01'O 1I0T01\a TopHeTol

(lIS IIeHTpaJlbJIOl'O JJJTTHa) Ha l\IHIJpa1\IIIIOJIHblO IwmJIIa. H ()

ocooeHHo Bamen TOT qJaK'r, '11'0 R JlaOopameITItl[ IIJJOTH)I{('l!-
HhIX 001>eHTOB 91'01' paccoJIlI1n,Jii rUPT CO:maOT Bya.Tl b JJ:JO-

opameHllJI II rrpuBoiWT 1\ oOll eMYClHDlWHIHO lWIITparTlWrTTI.

B rrperrapaTax 'raCTO BCTpO'IaIOTCJI MomOIO r,naoo OCBCIll,CIl-
Ilble AeTanli PRAOll1 C oonee HpyrrHblMII II 0 'ICHh RPI\O or IH'-

TT\eHHIJl\Ur. B 91'01\1 CJlY'Iao AucppaHIIIIOHHIJO 1\OJ1h11;a 01' HpIW
OCBen eHHoroOO'beHTa l\IOrYT OHaaaTbCJI Slra'UITeJlbno lIHTCH-

criBHoe, '[eM l eHTpaJIbHOOTlHTHO r.rraoo OCHOIl\OH!lOii :\CTa:lI1,
1":01'0 paft, TaJUTM oopaaOM, 110JI HOCThro YCI\O,TJ h:WPT 01' flao.'1 (()-

1(OTHIJ1.

n AaJIhIIOiimOM I\1bI YlHll\ITM, I,a1, C 1IOj\IOllJ,hIO Tal..: Haahl-

BamlOl'O l\1eToAa «allOAII:!aI llI[) MomHO YCTpanl11"l> r l1cppat\-
1\llOHHT,Ie HOJIbIIa aa C'leT HeOOJThIIIOI'O paCllTllpPlTIfH ]\PII-

TpaJlhHO 1'0 i\[Jcppal{[ I10HHOrO I1RTHa.

2. )J;u<ppaKI\HOHIIaJI KapnlHa IIpn naJIlI'I11I1

I\eIlTpaJIbUOI'O ,mpaua

B HOKOTOpblX cnY'IaRX BOJIHOBaH llOHepx 1I0CTh f, rO:j-

l\aBaeMaR OO'beI\TIlBOl\l l\1HHpOCHona, MOIKCT ObITh '!ilCTlflJ!10

I18p81":pbITa l\IaneHbHIIM nel1po:3pa'IHhTl\l 3I\panOl\I. 8T1J ImeCT

MeCTO, B 'IaCTUOCTH, B  epHanbHbIx OO'heHTIIBax. H TaI..:llX

npIIoopax (pnc. 7) CBeT, HAYI.U;lIii 01' o01>eI\Ta A, JJ()JJaAaeT
na sepHano l'vl, oTpamaeTcR Ha l\IaJIenhI\Oe 3epl..:aJTO m 11 aaTe r

CXOAIITCJI B To'me II OOpameHIIJI A f. 3epHaJIO m 0 rpaUT1'IlI-
BaeT rrY'IOI\ CBeTa, IIcrrycI\aem,rii OO'beHTOl\f A l[ naAaIOuwii
Ha M. BomIOBb1e rroBepXHOCTlf 1: ]( 1:

I

IIMeIOT 1WJIbIIeoopa:3-
HYro cpopl\IY. IIOnJITHO, '11'0 31'0 II3l\ICHJIeT AIJcppaI\l nOHHYK)
HapTIIHY. 81'0 HSl\ICHOHUe rrOHa3aHO Ha pIlC. 8. ITo OCH Op;J,ll-
Hal' OTnOlKeHa HHTCBCIIBHOCTh eBOTa, 110 oeII a6CIIIICC-

parrToHHlIP. f\'pHBan I lfp<:>nCTH1J.TUIPT eoooii 111\pa.'lhnYTO
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 l1<ppal\ 1I0HHYIOHapTIIHY (KpymoH apn), COOTBeTCTBYIO-

IlJ,YIO nOJIIIOII BOJIHOBOII nOBepXHOCTII 1:', a HplIBaH 2-

p,lIcppaH IIoHHYIOHapTlmy, HOTopaH nOJIy'meTcH, IWf).W BOJI-

HOBaH rroBepxlIocTb 1:' UOpcKpbITa B  eHTpeHpyrJIbIM HO-

npo:!pa'IHhTM ,mpaHoM.
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PIlC. 7.

l\aI{ Bl1) IIO II:! pllCYlma, JIa.TIII'III0 :mpaHa UPHBO).J)IT E C '-
;-helIUIO J OlITpa.]IbllO['O IIHTHa, 'ITO Ub].T[O UbI npoIIMym;ecTBoM,
110, J( ('()jltiVIl' HIflO, IT P I I :)TOM :JJIa'I/fTOJfbHO YCIIJIllBalOTCH

f

/-,
c

PUt'. R.

AucppaHII,llOHIILIO IWJIbIW. J JIHHpOTHmOHHbIX 06'LOHTOB ClIJIT>-
HO HOIITpaCTHhiX IIOJIy'moTcH BbIlIrpbIITI, B TO BpOlVIH HaI\

iJ,.'IH IIpOTHn\OHHhlX OO'bOHTOB cJIa60 KOIITpaCTIlbIX Haumo-

J(aeTCH 06paTJIhIii: <:Iq,cpeHT. lJT06u II36emaTI, UOJIbJUlfX rro-

ropb nplI HaumOT\OHlflI 9TJIX rrOCJIe)J;HIIX 06'beItTOB, !tal( rrpa-
BII,'lO, Jf(UlOOJJPO JlIITOpN',If hI X, HOBO PXHOCTIJ empaHa lIO )J;o.rrnnm
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rrpeBhIITIaTb 10% o61I eMIIOBepXHOCTI1. 8TO rrpaBlIJIO AOJImHO
co6moAaTbcH B HOHcTpym Hu3epHaJIbHbIX 06'bCHTUBOB MIn;-

pOCHorra, eCJIH XOTHT rrOJIY'IaTb H306pameuuo, IIO OJ{PYiJWH-
Hoe HHTeHCHBHbLMH l lI(ppaHIIHOHHbIMlI HOJIbIIafillI.

3. lIao6pameHue cBeTHIII;eiicH TO'IKII

rrpn pac<poKycnpoBKe MIIKpOClwrra

,IJ;o ClIX rrop Mbl paccMaTpUBaJIU TOJIhI\O cTpYlnypy
IIAeaJIbHOro H306pameHIuI rrpH TO'IHOii YCTaJIOBlW na PC;3-
J{OCTb. O/TJ;HaJ{o MHJ{POCIWII 'mCTO YCTanaB.TJIIBaCTCH IIC lIa

2'

4'

\
\
\
\
\
\
\

\ .
1:'

4"

J7 n

PIIC. 9.

rrJIOCJ{OCTb IIAOaJIbHOrO 11306pam:eHlUI, a 1Ia HJIOCIWCTb,
JIOmaru;yIO Hel\fHOrO cnepeAH lIJIII HOMHoro II03aAII IIOO. 1-} TO

npOHcxOAUT B 9TIIX YCJIOBIIHX C l\1JrPpaJ{IIIlOJIlIoii J{apTlIIwii?
Ha pUC. 9 rrOJ{a3aHa ol IIa lIS JlTelH1;'l,IIOHaJIJ,}If,rx mrocI\o-

CTeM, rrpOXOAHru;aH 'Iepe3 OCb AA' JlllmpOCIWrra. fIPCl(JIO.'IO-
mUM, 'ITO OJ{YJIHP HalleAoH lIa T011J":Y "1" IIJIOCJ{OCTJI P, pac-
IIOJIOiJ{eHHoii Ha MaJIOM paccTOHIIIllI :c OT A'. Cll8'fOBLIC
l{OJIe6aHIIH, AIIrPparIIpoBaHIILlC pa3JU1'HILlJlUI TOlfI{aJlIl1 BOJI-

HOllon nOBepXHOCTII 1:', ne rrpUXOAHT 60Jlbllle OAnOllpOJlICHHO
B A", Tal{ HaH 9Ta T01IJ{a HO HBJIHOTCH I OIITpOMCrPePbI 1:'.
TO'IHa A" HBJIHeTCH IWII'l'pOM CrPePLI 1: , TO'IIUI J{OTOpOll
OTCTOHT OT TO'leH CrPOPhI 1:' IIa paccToHI-me  ,B03pa-
cTaIOlIwe no JlIepe rrpnOmJlHeHlIJl II: HpalO BOJIHOBoii rrOllC PX-
HOCTII. HOJIeGaHIIH, BbIXol HII(nO lI; To'mu Iv!, rrpoxo;i,}JT
nYTb HeJlJIlOrO 60JIbITIIIll, lfeM Iw.TJo6aHlUI, BbIXOAHru;IIC JI:!

To'mu 0; pa3UIIIIa :.nUX l(uyx nYToii pamIa  .BOml'lIlHY
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HaShIBalOT «paSHOCTblO xOAa» B TO'lI\e A" J\remAY HOJIeOa-

HIIRMII, BhIXOARIll,IlMlI lIS TO'leH ]\II II O. OOOSHa'lIIM 'lcpes

L'lm J\IaHCIIJ\IaJrbIIOC SrIa'leHIIe L'l, COOTBeTCTBYlOIll,ee Hpmo BOJI-

HOBOll lIoBepxHocTII. ECJIII L'lm =0, TO IIJIOCHOCTb HaBeAeHIIH

cOBrraAaeT C llJIOCHOCTbIO IIAeaJIbHOrO IIso6pameHlIH, CTPyH-
Typa HOTOpOrO IISY'laeTCH. )J;JIH SHa'leHlIH L'lm, OTJIlI'lHOrO

OT HYJIH, llJIOCHOCTb HaBeAeHIIH He COBIIaAaeT OOJIbITIe C rrJIO-

CHOCTblO IIAeaJIbHOro Ifso6pameHIIH, AIIcppalm;IIOHHoe rrHTHO

/

c

PIIC. 10.

IISMeHReTCR, HaI\ rrOHa3aHO Ha pIlC. 10. H'pIfBaH 1 COOTBCT-

cTByeT IIACaJIbHOMY IIso6pamcmHo (HpYIIWH 8pu), a HplI-
BaH 2-CTpYI\TYpC AUeVpaHII110HHOrO IlJITHa rrpIf HaJIlI'lIIIf

HCIWTOpoii paccpOI\ycUPOBHII. IIa6JlIOAaeTCH rraJ eHIIeIIITTCH-

CUBHOCTII IIeIITpaJIbUOrO JIHTHa If saMeTHoe YCIIJIeHIIC HOJIeII.

)J;ucppaHI[IIoIIHOC rrHTHO pasMhIBaeTcH II rrOJIY'laIOIIIIIllcH
3cpcpeHT HCCIWJIbIW aHaJIOrII'leH IISMCHeHIIHM, rrpoIICXOAHIll,IIJ\]

rrpII 3HpaHIIpoBHe IIeHTpaJIbHOrO llHTHa, C TeM, OAHaHO,

AOrrOJIHIITeJIbHbIM HeYAoocTBOJ\I, 'ITO B TeMIIbIX HOJIbIIax

MIIIUIMYMhI He AOCTIIraIOT HYJIH. Oom;ee rraAeHIIe I\OHTpaCTa

mwopameUIIH IIpOTJIJKCHHbIX 06'b81\TOB YCIIJIIIBaCTCH. ECJIlI

paccpOHYCIIpOlma CTanOBIITCH SHa'lIlTeJIbHOll, TO CTpYHTypa

J[ucppaKIIHoHnoro rrHTHa rrOJIHOCTbIO MeHHe'fCH. II pII L'lm = t,

B IIeHTpe AIIcppaI\IIIIOHHOrO rrHTHa HaOJIIOAaeTCH HYJIeBOll
MIIHIIMY'L IIoJIY'laeTcH l\pUnaH, rrpIIB0J(eHIIaH Ira puc. 11,
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KOTopaH IIOHa3lJBaeT )],IIcppaHD;IwHHOe IIHTHO, ClIJIbHO OTJIH-
'laIOm;eeCH OT HJIaCCII'leCI\Oro. O'leBII)],HO, 'ITO IIPII TaHOR CTpYH-
Type IIso6pameHIIH IIpOTHmeHHhIX 06'beKTOB, co6CTBeHHO
rOBopH, 60JIbITIe He HBJIHIOTCH IIso6pamOHIIHlIIII, II IISY'lae-l\IbIR OO'beHT pacrrOSHaTb HeJIbSH. AHaJIOrII'lHhIe HB,TleHIIH rrpo-
IICXO)],HT II rrpII I\paTHOM 'lIICJIe )],JlIfH BOJIH 2A, 3A, 4A II T. ;rJ;.

ECJIII paccpOHYCIIpOBHa O'leHb MaJIa, TO CTpYHTypa P;H-
cppaHIIIIOHHoro rrHTHa MaJIO OTJIII'laeTCH OT CTpYI\TYplJ IIp;ea.TIb-
Horo IIso6pameHIIH. ITo IIpaBII.TIy, HaSbIBaeMOMY «KpIITe-

)'

C'

PRC. 11.

pueM PaJIeH», aTO IIMeeT MecTO, OC,TLn t\m HO UpOBhLITIaeT 'lOT-

BepTII P;JIIIHLI BOJIHbT,

/
'A

 m T
MomHo CBHsaTb  mJmGo C :l', :woo C COOTBOTCTllYIOIIIJI!\I

eMY SHa'leHIIeM B
rrpOCTpaHCTBe oG'beKTOB. OGo3Ha,{lfM 'lepes

8 aTY BeJIII'lIIHY, rrpep;CTaBJIHIOm;yIO coooii HaHOOJIbIIIee rre.
pel\I8IIIeHIIe MIIHpocHorra, I\OTOpOe l\romno p;onycTJITb 6e:J
BIIP;IIMOrO YXyp;ITIeHIIH IIso6pameHIIH rro cpaBHoHIIIO C IIp;eaJIb-
HhIM. OqeBI1p;HO, MomHO p;orrycTIITb nepeMeIIIeHIIo Ha BeJIII-

QIIHY 8 C Hamp;OR CTOpOHM OT rrJIOCHOCTII IIp;eaJIbHOro IISO-

6pameHIIH; Tal\IIM OOpaSOl\I, HaIIOOJIbITIee p;orrYCTHMoe rrepe-
l\10m;eHHe MIII\pOCHOna OCTb 28. TeoplIH rroHasMBaeT, 'ITO
COrJIaCHO rrpep;bI)],ym;el\IY npaBIIJIY p;o.rrmHo 6IUb

'A
28 <;; ,

4n sin 2

c 
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llpllHIlMaH n=1,5, 1I0JIY'IaellI

II sin u = 0,50
0,73

1,00

1,2;)

28<3/-1
1,3

0,7

0,4.

YCTanOBKa na p03KOCTb AOJIJHHa npoIIaBoAIITbCH C 60JIb-
IIIoii TO'IHOCTblO, '11'0 ObI JTa06pamOHIIO BOSlIIOmHO MeHbllie

lICHamaJlOCb rro cpaBHerJl1IO C 06'beHTOM.

* 1. «Auo.r\Uaa1\UJI » 1\n<}JpaR1I.HOHHOro ll1ITHa

BhllllC 1IILI Blf.IJ,eJll!, '11'0 OKOJ[() 20 % CBeTa rrplIxOAIJTCH
lla AncppaIUI,lIOIIIIL18 HOJIhIIa, T. o. pacnpep;eJIHeTCH BHe IIeH-

rpaJIhHOrO rrHTHa. aTa CYII eCTBeHlraH 'IaCTh rrOJIHOH 3Hep-
filII cpaKTI1'ICCKU Ul"paeT pOJIb napaaUTHOI'O CBe-fa 11 npIIBOp;U1'
H 06II1.ellIY CHIIIneHIIIO HoWrpaCTa Hso6pamPHJlH. TIOJIY'IIlJICH
OJ,! OOJI blIlOii Bh[ /I qJ hllH, eCJll! U bI Yl aJ[OCb YHU'ITOIIUITb 31'01'

llapaSlITHbJii ClleT. ;ho YHI1'ITOmeHUe HJlU, TO'IHee, YlIIeHL-
IIIeHlle IlHTPHClIBlWCTU 11ucppaHIIIIoHHbIX KOJIOII, Ha:3bIBaeTCH

«arroAUSaII.IIeii» 11.1IcppaHII110HnOrO rrHTHa.

TIOCHOJIbHY JwcppaHIIuoHHoe rrHTHO eCTb pesYJIbTaT HH-

TepcpepeHIIlII1 CHeTOBblX ltOJIe6aHIIH, AlIcpparnpOBaHHbJX paa-
JIlI'IHbJlIIII TO'IHaMII BOJIHOBOii rroBepxHocTli 1: I, rrpel1cTa

-

BJIHeTCH B0311IOlliHbJlII IISlIIemITb AIIcppaHIIlIoHHoe rrHTHO UYTelll

cooTBeTcTBYlOll oro 1I311WHeHIJH HOJIe6aTeJIbHOfO COCTOHHlIH

Ha BOJIHOBOii nOllopXHOCTII 1: I. B pacclIIoTpeHHollI BbJrrIe

cJIY'Iae BOJI HOBan nOllepxnOCTb eCTb ccpepa, II Bce ee 3.1e-

 IeHTbl no orrpep;e.1eHHIO HaXop;HTCH 13 OAHOJI cpase. Bce OHII

IlcuycKalOT OAHOBpeMenHO op;IIHaHOBble IWJIe6aHUH paBHO!!
llHTeHClIBHOCTI!. n pep;rrOJlOml1l1I, '11'0 KaHlIlII-JIII60 crroco60M,
ltOTOpbIH p;aJlbIllO 6YAeT YTO'IHeH, 1I1LJ lISlIIOHHellI lIHTeHCI1B-

HOCTb HOJIe6aHlIll, lIcrrYCHael\lbIX pa3JIII'IHLJlIIII 3JIellICHTallUI
BOJIHOBOH nOllepXHOCTIl 1:' (pliC. 12). KOJIe6amIH, Ilcrry-
CHaeMbIC Y'IaCTI,allIJI C, D, E, nO-npelf\HelllY HaxOAHTCH 13 cpa-
se, HO IIHTeHCIIIIIlOCTb KOJle6aHJIll, IIcrrYCHae\lbIX Y'IaCT-
hOM C, CTaHOBIITCH, HarrpIlllIcp, UOJIblliO lIHTeHCIIBHOCTU

HOJle6aHIlll, ncrrYCHaelllblX Y'IaCTHal\IlI D II E. OTclOp;a no-

HHTHO, 'ITO CTpYInypa AncppaI'.:I nOHHOro mITHa 13 A' He

OCTaeTCH II peJf\HCJr. TeopnH fI.JIcppaHl Im rrOI\aSLI uae'f, '11'0



26 '1. 1. 'l'EOPIIH OBPASOBAHIIH IISOBPAiH. B  IlUWOCl{OnE

66JILIITaH qaCTL CBeTa, cOAepmam;aHCH B AHcppaHIIlIOHHbJX
HOJILIIaX, rrponCXOAIIT 01' HpaeB BOJIHOBOH rrOBopXHOCTII.

CJIOAOBaTeJILHO, B AaHHOM CJIyqae CJIeAyeT YMOHblIJIITL UHTeH-

cnnHOCTL nMeHHO Tex IWJle6aHUH, ROTOpJ,IO IIcuYCHaIOTCH
HpaHMU BOJIHOBOII rrOBepXHOCTU.

PaSYMeeTCJI, HeJILSH UX rrpOCTO IIOJIHOCTLIO YHlPITOiRUTh,
TaH IWH 31'0 YlIIeHLIITHT paspeIITaIOIIIYIO crroc06HOCTL 06'beK'

TUna, He IISMeHnn 60JILIIJe HlPIero. CTpYIt'rypa AncppaHIIlIOlI-
HOrO IIHTHa OCTaneTCH rrpelRuoII, OlIO CTalIOT TOJILKO IJJHpe,

A<4===== +
PUC. 12.

B COOTneTCTllIm c lIteHLIlIeii arrepTypoii. Hyit\HO CO;{ aTh

HeHoTopoe nOrJIOm;eHHe AJIH HOJIe6aHIIH, I1CrrycKaeMblx HpaH-
MH BOJIIIOBOH rroBepXHOCTII, HO He YHH'ITOIfWTL IlX rrOJI-

HOCTLIO. lIOCHOJILRY HBJIeHHe AHcppaHIIHH npOIIcxOAIIT 110-

rrpepUBHO, TO II nOrJIOm;eHIIe IIHTOHCIIBHOCTII cnOTOBbIX RO.'JO-

6aHIIH AOJIlHHO USMeHHTLCH HenpepUBHbIM 06paSOM. By-
AyqU paBHLIM HYJIIO B yqaCTHO C, rrOrJIOIl OHHeAOJIlKHO BOS-

paCTaTL no HarrpanJIeHIIIO K HpaJIM.
B MeTOAe «arroAusaIIuu», U8Y'IeHHOM JJ anpo , aaHOH 1I3Me-

HeHIIH HHTeHCHnHOCTH AHcpparHpoBauHLlx IWJIo6aHIIII HaE

cpYHI\IIHH paccToHHHH 11 01' IIeHTpa BOJInOBOii rronepxnonn
HMeeT 3RcrroHeHIIUa,JILHLIH BHA

e-21,JP
,

rAe k-IIocToHIIHaH.

B IIenTpe BOJIHOnoii rronopxnocTII 11 = 0, 1I0J'.TIOIll,OHIIC'

panno nYJIIo, IIHTenCIlBHOCTL AHcpparnpoBaHnLlx Ho.'Jeoa-
HUH panna eAnHHI e, BCO npoHcxoAHT 06U'IHLHI o6paaOC\I.
HaR 6uJIO paccMoTpeHo n 1. lIo Mepe YAaJIOIIIIH 01' II<'nTpa

11 paCTOT H UHTOHCIIBHoc:rL AucpparnpOBamlbIX l\oJJ06anuii

6UCTpO naAaeT. ECJIU IICrrOJIL30BaTL n MUKpocKorre 06'beKTIIB.
B HOTOpOM I1SlIfOnOIIlIO IIHTellCJJHHOCTII IWJJo6aHUll Ha BO.'J-
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HOBOlI JJ(wepxHocTII IIpOIICXOP;HT IIO IIpIIBep;eHHoMY BbIme

:HIIWHY, TO rrO.TIY'IIITCI1 C.TIeP;YIOllJ,JIIi peSY.TIbTaT.

IIplI k=O, O'IeBIIp;HO, rrO.TIY'IaeTCI1 H.TIaCCII'IeCHOe p;JHppaH-
r 110HHOC IIHTHO-ItpymoH OpII (KpHBaH 1 Ha pHC. 13).

IIplI k=1 UO.TIY'Iae'1'CI1 HpIIBaH 2. MbI BIIP;IIM, '11'0 II,CH-

Tpa.TIbUOe p;lICppaHII,IIOHHOe IIJITHO pacmIIpHeTcH, no IIHTeH-

CIIBHOCTb p;ucppaHI\UOHHbIX HO.TIer rrap;aeT.

/"

PIIC. 13,

npn 1;;  4110JJY'IaO'1'eH KpI1BaH 3; B  '1'O 1c,TfY'IaC i ucppaIt-
JUlOUHbI8 IW.TIbIW rrpaHTII'IeCHII HC'ICS.TIll, no II,eHTpaJIbHOe
IUITIIO saMeTHO paCrrIJIpII.TIOCb.

IIoCIW.TIbHY CII.TIbrIaJI aIlOi\HsaII,l1H upaIt'1'II'IeCKH YHII'I'1'O-

maCT p;IIcppaKlI,nOuIIbTC IWJJhll,a, ]\[LI nrrpane IIap;eHTbCH rrOBLI-

tllTb ItOIITpaCT H:30upa1RcHIIH. It COmaJJeHIIIO, paCIIIIIpeHIIe

u,eHTpa.TIbJlOj'() HHTHa JJ;aeT 06paTHI>Iii: pesYJJbTaT, TaH '11'0 IIPII

arrOilI1Sall,l1II IIai(O nCItaTb HOilmpOMIlCC l\wmp;y 3TIIMH p;nYMH
HB,'18lHIHMl1.

IIpaHTJi'IeCKII aIIOAIISall,IIIO P;I1cppaKlI,JIOHHOrO mITHa Mom-

HO IIO.TIY'IIITb, IIaHOCH Ha O/l,HY II3 IIonepxHocTeii: 06'beHTIIna
IIOr.TIOllJ,aIOIlI,uii: C.TIOff rrepel\IeHHOii TOJIllJ,HHbI. IJofJJOllJ,aIOllJ,I1C
CJJOII TaIwro Tllrra l\fOrYT 6hITb rrO.TIY'IeHhI IIcrrapeUIICM n na-

rtypIe.

BYi\Y'IJI panIIbll\J11 uymo 13 lI,eHTpO, TO.TIll\IIHa II, COOTBe'1'-

CTneHIIO, rrOI'.TIOrr eHIIe iWJJlKUU BospaCTaTb H ItpaIO IIonepx-
IIOC'1'II. To,TIllJ,IJua I OJJiI\Ha 6I>lTb p;OCTa'rO'IHO l\IaJJOH, '11'0-

Gr,J CB8TOBI,Ir I\O,TIrOamor, rrpOXOp;HITIUe '!Cpes HpaJI, ne



28 Lf. 1. TEUl'UH uU!>A3UlJAIH1H 1I3UL1'AiH. 1J MUHl'uUiullE

aanaSAhIBaJIH rru cpaBHeHIIlO C HOJIe6amuum, UpOXOP;HI lIMlI
'lOpes  eHTpaJIbHhI:iIY'IaCTOH. ECJIII 31'0 rrpOUSOMp;eT, TO BO.T(-

HOBaR rrOBepXHOCTb 1:
I

rrepeCTaHeT ObITb ccpepU'IeCI\OM II rro-

HBRTCR a6eppaIIIIII.
II perlMyrn;ecTBo lICnOJIbSOBaHlIR aUUAHsaIIUH SaKJIIU'IaCTC JI,

I'JIaBHbIl\I 06paaOM, B yJIY'IITIBHIIII BIIP;l1MOCTU MaJIbIX, cJla6u
OCBern;eHHbIX p;eTaJIeli, pacnOJIOmeHHhIX pRP;OM C CIlJIbHO

OCBell eHHbIMIIOO'beHTaAIII. Ha pUC. '14 nOHa3aHO, HaH BblrJIH-

P;IIT AucppaHIIllOHIIaR I\apTIIHa rrpIl paccMoTperulU O'IeHb

I

7

,4'
, '4;

Puc. 14.

c

CJIaoo["o TO'Ie'IHU]'O lJsOOpamclUlH /1;, PHAoM C l\PYflL\[,
O'IeHb H pI\JIM TO'Ie'IHbHI II:wopaJHeIIHCM A:. IIpIIMCHHJICH OObI'I-
IIbIII OO'beltTIIlJ, OCS aIIOp;JIaaWIH p;ucppaHI\IlOIIHO]'O HHTHa.

11 HTCIICI1BHOCTb HpllBOii: 1, p;aIOII\eii: CTPYltTYPY IIsoopamc-
HlIR A;, BeJIIIHa, llHTenCIIlJHOCTb B IIeHTpe lie rrOI\a3aHa.

I\pulJan 2 l\ae-r TY me CTpYltTYPY AJIH COCOP;HCII TO'IHII A ,
O'IeHb cJIaoo OCBCrn;cHHoii. lIaoopameHIfo A TOHOT n P;IIq)-
paHIIlJOHHbIX HOJIbu;aX II300pameHIJH A; 11 OCTaeTCH nc-

lJH1 J1MbHr.

Ha pUC. '15 rrOHasana Ta me HapTI1Ha, HO C arrOAl1SaIIIIcii:.
l{OJlbIIa naoopamcmIH A: nC'IeSalOT (HpIInaH 1) II rrOHBJIHCT-

Cn lIsoopamcHne j . AHaJIOrn'IHbIC HBJIClUIH rrpolIcxOP;HT
II B IIsoopaa\CHHHx npOTHlHOHHbIX o (hCWroB. MaJILrii OO'bCI\T
1\0 HO'IIIbfX pa:HlCpon, pacrrOJIoa:eHHbI{t !H]l\OM C Ha I;roruOOJfee HpI\Il1\! npOTHII\lHHIbIM OO'bCl\T<Jt\I, 110  IOFJ{(,T ObIT!'
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oOHapymeu. npeUJ\lYIIJ,eCTBa arrop;1I3a IIlI HCCOJ\lIJeHHbI P;JIH

)lHRpOCI\OmIH, rp;e 'IaCTO MCJIl\ne IIHTepeCmJe p;eTaJIII pacno-

JIOmeHbI pHP;OJ\I C 60-

.:Iee HpynHbIMlI II HP-

!\lBIIl OO'bE'I{TaMJI.

/

5. Pea.1bllhlii npnoop
I i

I
I
I
I
I
I
I
I
I

: 2
-r-L,'-

i ,

lAp

Pm. 1;;.

> C

I\or; a 06'b8KTII B

.\IIII\pOCKOrra HC HBJI H-

eTCH I1,f(eaJlhHb!M, BO.'I-

HOBaR IIOBepXHoeTh
OO:Iee Ill' rrpC)l;CTa BJIH-

eT c06011 ccpepy, II CO-

OTBCTCTBeHHO U3 1('-

IIHeTCH p;ncppaK]J,JIOH - .4;

lIaR I\ajYfHHa. lJaeTh

c HeTOHoii :mCprllll, CO.

cpep;OTO'!0IlHOii II 1 eIITpa.1hHOJ\l !\lIcppaIOJ,!lOHHO'\[ JIHTHC, 1Ie-

jH>XO;(IIT 11 IW.Hhl\a. ;}1'11 !W.;r hl\a C1'aHOBfl1'CH oO:lt eIIHTCHClIlJ-

,4
A'

\

\ 1.;;
J>J1('. Iii.

Hb! lJ[, lJTO npIlBOp;I1T l{ paCTIJibIUaHlIK) u306pameHUH II 06-

IIIe IY CHJImeHlilO I{OHTpaCTHOCTJI. Ha pnc. if) ccpepa 1: 
rrpep;CTaBJIHeT coGOll: IIp;eaJIbHYLO BOJIHOBYIO nOBepxHocTb,

KOTopaH nOJIY'IaeTCH, eCJIII 06'beHTIIB 0 cB060p;eH OT aGep-
paIIUll:. ,IJ;ell:CTBIITeJIbHO, a6eppaIIlUI p;e<l>opMIIpYIOT BOJIIIO-

BYLO nOBepXHOCTb, I\OTOpaH IIMeeT TerrepI, BIIP; 1: I. Me-

iHAY 1:
I

II 1: CYIIJ,eCTByeT paccToHHIIe t\, Ha3bIBaeMoe pa:3-

IIOCThTO xo!:t;a MeiHT\Y pea:rIhHOfl BOJIHOIJOll: nonepxHocTT>IO 1:
I



;j() '1. 1. TEOPIIH 0 HPASO BAHUH n:w 131' A)1\. B MHHI'OCHOIIE

J!I YIIO;XUlHYTOi!: CepepOII 2:  ;  ma'lCmUI II HaWmOHIW 3TOl
c

i

paSHOCTII xop;a Orrpep;eJUIIOTCH a60ppaJIIUHlif 06T,OKTJIBa  ITI-

HpOCHOrra.

C4JepU'ICCIWH aOeppmWH

IIpe)J,rrOJIOJIUll\1, '11'0 p;eepOpllIaJIIU1 BOJIHOBOii IrOnepX-
HOCTII 2:' TaIWBa, 'ITO .2:' npe)J,CTaBJUlOT c060ii epuryPY Bpa-

IJIeHIIH OTIIOCJITOJIbHO OCT! .lJ A'. B ;)TO]\[ CJly'rae OCTb epym;-
JIIUI TOJJbIW H. IIpJI 3TOM rOBopHT, '!TO OO'bOI\TIlB 06"aWH'T

, 
I

I
I

:-4;

PIlC. 17.

cepepIPlecHoi!: a6eppaJIuei!:. B SaBIICIIl\IOCTIl OT UIl1W <PYlI1\II.I111,
cepepII'IeCHUe a6eppaJIHII pa3)J,OJJHIOT Ha a60ppal IlII :)-1'0

uopH)J,Ka, 5-1'0 rropH)J,Ha II T. )J,. ECJJII  -epYIIKJIIlHH4, TO

cepepIl'IeCHarr a6eppaJIIIH HBJIHeTCH a6oppaI.l)[oi!: 3-1'0 1I0-

pHp;Ka. ECJJII -epYHI\JII1H H6, TO cepo pIPIOCI\arr a60pp all)!}!

HBJJHeTCH a6eppaU;IIei!: 5-1'0 rropHJ I\a.
B CJIY'Iae cepepJI'IocKOII a6eppaI UJI3-1'0 UopH)J,I\a 3<pepOI\T

p;eepopMal IIJI 2:' 6Y)J,eT CKa3J,maTbCH BUJJIIaII ua06parI\OHIw A'

TaI\, HaK rrOHasaHO Ha puc. 17. Ha nOli! pnCYHI\e u30GpaiI\PJIa
TOJJbIW 06JIaCTb, HeJIOCpO,Il,CTBOIIHO IIpIIJIOraTOIJIaH 1\ 1'0'1-

I{O A' (CM. pIlC. 16). J1Y'In, rrpUXO)J,HIIl,lIO C I{paH BOJIHOBOii JIO-

BepXHOCTJI, T. e. C HpaH 06'bOHTJIBa, IJOpeCeHaIOTcH B 1'0'1-

I\e A;"" HO cOBrrap;alOIu;ei!: C TO'IIWi!: rrepOCO'IeJUIH JIY'Ieii,

rrpJIXOp;HIJIJIX 01' n;eHTpa BOJIHOBOi!: rroBepXHOCTII. IIOCJIep;HUe

o6pasYIOT IIs06pameHIIe TOqeqHOrO 06'heI\Ta A B A .,lJ,py-
rIIlIIII CJIOBaMJI, Hamp;OMY 3HaqOHIIIO H COOTBOTcTByeT CBOO

JI306pameHIIe, II Bce 3TII IIs06pameHIIH paCTHrIIBaIOTCH

BP;OJIb oTpesHa A A .1I306pameHIIe A Ha3bIBaOTCH

rrapaHCIIaJIbHbIlII IIs06paiReIuIellI, a IIs06pamoHIIO .11:,,-
I{paeBbIM. COBepmeHIJO OqeBII)J,HO, '11'0, eCJIII HaBOCTII lIIIIRpO-
CRorr na rrJJOCHOCTh II306pamemm A(;, na6JTIO,n;aOllIoe 1\I1-
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<ppaf\IIIIOHHOe rrHTHO oyp;eT IIMeTb CTpYKTYPY, OTJUPIHYIO 0'1'

CTPYf\TyphI rrwrna rrpII HaBep;eUIIII Ha rrJJOCKOCTb KpaeBoro

II300pameHlI1I A L'
TIpep;rrOJJOmmI, 'ITO OKYJJHp MIIKpocHona HaBep;eH Ha

IIJJOCKOCTb n
9 , COOTBeTCTBYIOIIIYIO rrapaHCIIaJJbHoMY II30-

6pameHllIo Ao' EcmI ObI OO'beHTIIB 0 OhIJJ IIp;eaJJbHbIM, BOJJ-

HOBaH rrOBepXHOCTb
/

ObIJJa OhI ccpepU'IeCHOM C IIeHTpOM B TO'I-

Ke A .B p;eMCTBIITOJJbTIOCTII 3'1'0 He JJMeeT MeCTa, JJ
/

OT<TIII-

'IaeTCfl 0'1' cepe phI C IIeHTpOJ\I B A Ha BeJJII'IIIHY tl.

B CJJY'Iae crlJOpWIecKoii: aooppaIIIIII 3-1'0 TIOpHp;Ka MaHCU-

MaJJbHOe 3IIa'IOHIIe tl=tlm COOTBeTcTByeT HpaIO OO'beJ{TUBa;
tl rrponopn,UOnaJJbna Ii4

, rrpU'IeM Hm eCTb p ap;IIYC OO'b-

eKTllBa O. B03bMeM tlm = 2,5 A, T. e. 0,0015 MJlt p;JIH

A 6.10 4
MM. lIa puc. 18 p;aHbI p;HcppaKI HoHHhIeHapTHHbI

rrpn HaJlII'UIH ccpepll'IeCHOM aoeppaIIUII. KpIIBaH 1 rrOl\a3LI-

BaOT CTPYI{TYPY p;HcppaI{IIHOHHOro rrHTHa, CIlJIbHO OTJJII'Iaro-

IIIYIOCH 0'1' CTpYI\TypbI Hp;OaJJbHOrO p;ucppaHIIIJOHHoro IIHTlIa.

IhoopaiH:oHJJo CJJJJbHO paaMbITo II IIMeeT BITP; P;HcpCPY3I10rO
IIHTHa. ECJJH UI\YJJflp .l\lImpOCIWrra naBeCTH Ha rrJJOCKOCTb nl'
paCnOJlOmeImyro 0'1' n Ha 'IeTBOpTH paCCTOJIHIIH, OTp;OJJHJO-

ru;ero A 0'1' A;", TO rrOJJY'IHTCH I\pUBaH 2. 113oopameHuo
onpOp;eJJOHHO YJJY'IIIIllJJOCb. I{pllBafl 3 p;aeT p;ucppaI{IIIIOHHOe
rrHTHO, lwrp;a OHYJJJIp MllRpocKorra HaBep;en Ha rrJJoCHoCTb n

z '

paCrrOJlOiReHHYlo Ha paBHOM paCCTOflHlIII 0'1' A II A;".
Ha pHC. 19 p;aHa p;ucppaHIIHoHHaH HapTIIHa Bom13H cpo-

Hyca HpaeBblX JJY'Ion (tlm =2,5). KpllBaH COOTBeTcTByeT Ha-

Be/WHIUO Ha JJJJOCIWCTb nm , COBrra,Il,aIOII YIO C rrJJOCKOCTblO

HpaeBoro JJ300pamOIlII1I. MbI BUP;IlM, 'ITO AHcppaI\IIHOHHOe
IIHTHO CHJJbIlO MOHHOTCH C H3J\fenenileM l1JJOCHOCTU HaBep;e-

HIIH II 'ITO HaIlJIY'IIIlIIM rrpOp;CTaBJJHeTCH II300pameHue B CJJY-

'Iae, COOTBOTCTBYIOIIIOM HpIIBOH 2 na pIIC. 18. AoeppaIIIIH,
KOTOPYIO MbI BAecI, paCC.I\JOTpeJJII, O'IeHb BeJJIIHa, II rr03TOMY

CTpYKTypa rrHTOH TaI{ pe3Ho OTJJII'IaeTCH 0'1' IIp;eaJJbHOrO

AIIcppaKIIIIoIUJOro rrHTHa. ECJJII OO'beHTIIB MIIHpocHorra xo-

porno IICrrpaBJJeH, CTpYKTypa p;ucppaKIIIIoHHoro rrHTHa JllaJJO

OTJJJJ'IaeTCH 0'1' JJp;eaJJbHOrO n30opameHlIH. ItpIITepIIH P3JJOH
IIpJJMOHJJM TaKiI{8 II 3p;eCb, JJ 'ITOObI OO'beHTIIB OblJI XOpOIIIO

lICrrpaBJJeH, JJeOOXOp;IIMO, 'ITOObI tlm HO rrpeBbIrnaJJO  IOTBepTJJ
p;JJJJHbI BOJJHbJ. B OO'beKTIIBax MIII\pOCHOrroB 3aHOH BaBII-

CllMOCTII tl 0'1' H HO cooTBeTcTByeT ccpepII'IeCHOn aOeppaIIJJII
3-1'0 rropHp;I\a. RaIl. rrpamfJI0, JIMeOT MeCTO ccpepll'IOCI\aH
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aoeppaU;IUl 5-ro TIJUI oOJIee BblCOIHlX rropHp;IwB. ,IJ,TIippaK-
U;IIOHHhIe IIHTHa IIlIIeIOT p;pyrylO CTpYKTYPY, op;HaKO OOru;IIH XOP;

KpIIBbIX coxpaHHeTcH II IIMeeT TOT me BIlA, 'ITO II Ha pilC. .18.
/

2

4'
{}

{
,!1utl.Mem,o l/8Hm,oO.llIJ-1
/foeo IJl1m/ftlA; -
1(0.9,ou

PIIC .18.

lIaY'IeHIle AHq)palO JIOIHlhIX WITCH 1l0aBO:lfleT OhlCTpO
ou;eHIITb Ka'leCTBO OO'beI{TJIBa MIll{ pOCIW I1a. B03bMOM B II: a -

'IeCTBe TeCT-OO'beKTa amOJ\IIIHlIpOBaHHoe rrpep;MeTHOO CTeKJIO

II rrOCTaBIIl\I ero nop; IIOHpOBHoe CTeIWO (ccmf MhI pa60TaeM
C CYXIIM OO'beKTIlBOl\I). TaKIIe mJaCTUHKJl JIl!lwrp;a He ObIBaIOT

aOCOJIIOTHO HerrpOapa'IHbUUI II Bcorp;a OCTalOTCH MaJIOHbHIIe

OTBepCTIIH, CJIymaru;IIe np;eaJIbHblJ\UI TO'Ie'lHbIMII UCTO'IHl1-

KaMU. BhIoepeM OTBepCTIIe, pa3J\wpbI HOToporo MeHbille Hau-

MeHbillero paapemaeMoro paCCTOHI!l1H rrpl1MeHHeJ\lOro OO'beH-

TUBa MITKpOCHona. II pIT IICnOJIb:WBaHfUI OKYJIHpa C O'IeHb

OOJIbillUM YBeJIII'IeHIIeM B JlaOOpameHIIIl XOpOUIO BIIp;Ha CTPYK-

Typa, 0 HOTOpOll MbI rOBOpIIJIIT B Ha'laJIe aToll rJIaBhI. II pe-

I{paCHO BIIP;HO HpIW OCBeJu;eHHoe Kpyr,JIOe mITHO, oKpymeH-

noe rrorrepeMeHHO TeJ\lHbUUI Jl CBeTJIbIMII KOJIbu;aMII. OOhI'IHO

OhTRaeT RTTJ\HO To;rrbKO p;Ba lWII Tpn IWJIbI a.lIcnoJIb3YH B03-
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 IOIKHOCTI, J\Iep}IeHHOro rrepeJ\IeITIeHIIH MIIHpocKorra, CJIerI,a

npII6JIII31IJ\I 06 eKTIIBH npenapaTY. TOT aclKe CTpYKTypa

iwwpaKIIIIoHHoro llflTHa II3MeHlITCH II 6yp;eT IIpIIHIIMaTI,
pa3JIII HbIe WOpJ\II,I. BepHeM 06 eKTIIB B rrOJIOlKeHIIe HalI-

JIyqrneII HaBop;KII II IIOBTOpIIM orrepaIIIIIO, lia 3TOT pa3 yp;a-
JIHH 06 eKTIIB OT rrperrapaTa. ECJIII 06 eKTIIB IIp;eaJIbHbIM,

.r

c

J1L10A1emp t;ClfmpO/7blflnJ
/?Rmlfll Ir"pY.JICIr"O .J/JII

PIIC.' 10.

TO 1I0CJIeJJ;OBaTeJIbIIO BOCrrp0113BeP;YTCH TO mo HapTIIHLI, <ITO

II B IIepBOM CJIY'Iae. ECJIII 06 eHTIIB06JIap;aeT CWePIl<IOCIWil
a6eppaIIlIeM, TO BlIP; p;IIwpaHIIIIOHHbIX IIHTeH C pa3HbIX CTO-

pOH OT IIOJIOIKOHIIH HalIJIY'IrneM WOHYCIIPOBHII o eHI,pa3JIII-

 aeTCH. rJIa3 qYBCTBIITeJIeH H O'IOHI, JlIaJIbIM OTHJIOHeHIIHM,

TaH 'ITO l\lOllinO 06HapYJI{IITb TaKIIl\I 06pa30J\I a6eppaIIfIIO
IIopHp;Ka OP;HOM JJ;eCHTOM P;JIIIHbI BOJIHbI.

I10JIHbIll: paC<IOT p;lIwpaKIIlIOHHbIX rrHTeH o eHLBalKOH

P;JIH IICCJIep;OBaHIIH 06pa30BaHIIH II306palKeHIIH. STOT pac eT
O'IeHI, p;JIIITeJIeH; op;HaHO TerrepI, ero l\IOIKHO ycrremHo rrpo-

BeCTH C IIOMOm;I,IO COBpe;VleHHbIX c eTHbIXMamIIH, cpep;H KOTO-

pbIX l\I1,1 YKalKel\I Ha J\IOXaHH ecHIIIIHHTerpaTop MapemamL

I\mm

BbIrne IIIbI pacCMOTpeJIII cBeTHIIIYIOcH TO HY06 eI{Ta A

Ha OCII MIIKpocKorra II ee II306paIKeHIIe A', paCrrOJIOlKeHHOc
TaKlKe Ha OCII (pIIC. 20). ECJIII BOJIHOBaH IIOBepXHOCTb L'

npep;CTaBJIHeT C060TI cWepy, II300pameHIIe A' I1MeeT BITJJ;

3 MOpHC 'JJpanCOT!



:11, '1. J. 'rEOPIIH OBPA:10BAHI.ffI I.f80BPAHL B lIlUHPOCHOrrE

IJ)J,oaJIbH01'O l\ncppaIU HonHoro lTJITIIa, I\OTOpOO 6blJIO J/:1Y-
'leHO BLIme. B TaIUIX CJIY'laflX 1'OBoIJHT, 'ITO 06'hOl\TIIB 1III1HpO-
CHona CTU1'MaTI1'leH p,JIfl TO'lOI{ A H A'. ECJllf pacclIIaTpllBan,
CBOTHIII,YIOCH TO'lJ{Y 06'heIaa 13 BHO ocn, na O'leHb lIIaJIOHb-
I{OM paccToHHllU OT A, TO ee u306patHOHne lJ' 06J,J'lHO nf'

8

/
!

I
I

/

_______________ I

!i,  q-Z'..
\

PIlC. 20.

UMeeT BJI)J,a JI)J,oaJIbH01'O )J,HcppaHIIlJOHIIOrO rrHTHa. HOJIHOBaR
rroBepxHocTb  I/, COOTBeTCTBYIOIIWH CBOTflIIIOiicfl TO'lI,O B.
He HBJIfleTCH ccpepU'leCHOM. 11306patI{oIIlro 13' )l;OcpOpllIHpOBaHO
If He flBJIHeTCH 60JIbflIe cpll1'y-pOM BpaIIl,eHJIfl; B TaIUlX CJIY'laRX
1'OBopHT, 'lTO ll306pameHIle llCHameno <<HOJlWM\).

Ha pUC. 21 rrOHa3aH Bll)], ,Il,ucppaI{J llonIIo1'o rrHTHa rrpn
naJJll'lUH HOJ\IbI, a Ha pnc. 22, a -cpopllIa )J,HcppaHIIHoHHoro
rrflTHa rrpn HaJITI'llfIl IWMbI 3-1'0 rropH)l;Ra rro HUeHrIOII.
1I,106pameHHLJe JIUHIIII rrpe,Il,CTaBJJHIOT C060}I JIJIHIlII paB-
noiI IJHTeHCIIBHOCTII. MOIJ.\HO cpaBIIUTb 3TOT pncynoR C puc. 21.
YTOJJIII,eHHaH JIUHUH na pIIC. 22, a, rrpO)l;CTaBJJOIIHaH OT-

,Il,eJJbHO Ha pUC. 22, 6, ,Il,aeT 1'palIllIILI ITHTHa II;106patheHlI5I
B COOTBCTCTBJIIJ C 1'eollIeTpll'lOCIwii: orrTImoii:. .vIa pncYHf><1
BH,II,nO, naCKOJJbHO pa3JJIJ'JUbI 3TH ,Il,Be CTPYRTypbI, U flCHO,
'ITO JJUillb cpU3II'leCHaH OrrTIJI{a lIIOmOT 06'hHCHllTb 3TII
HBJIeHIIH.

ECJJII 06'heRTllB lIIMKpOCKorra XOpOlUO nCrrpaBJJeH ,Il,JJfl ,Il,BYX
TO'leK B II B', T. C. ocmI BOJIHOBafl rrOBcpXHOCTI>  I/ TaJ{-
me ccpepll'leCHaH, TO 1'OBopHT, 'lTO 06'h8J{THB arrJJaHaTll'leC-

KHM II OH Y,II,OBJIeTBOpfleT YCJIOBIIIO A66e, IIJJIJ YCJJOBIfIO CII-

HYCOB.

RaK II ccpepll'leCHaH a6eppaIIllH, HOJ\Ia JlWIJ.WT 6MTb pa3,I1,O-
JIeHa Ha HOMY 3-1'0 II BbICillI1X rropHJ];KOB.
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ACTlfnlaTH3 I\I KpUBU3Ua II().T111

UOLI'IHO usoopamenIIe A' Ii' MaJleHLIWI'O JJJlOCKOrO

OO'heKTa AB, p;aBaeJl.IOe OO'heI{TlIBOM l\IUKpOCKorra, He HB.1UIeTCH

n,'IOCKUlII (pIIC. 23). TIOJIY'IaIOIII,eeCH IIsOOpameHl'Ie pacrro-
JIOmeHO He B rrJIOCKOCTII n, a Ha cwepe n', Hall. aTO nOKa-

saHO na pITC. 23. B TaHOM CJIY'Iae rOBopHT, '1TO 06'heHTIIB 00-

JIa.n;aeT I{PUBHSHorr nOJIH. B OI{YJIHp, YCTaHOBJleHHbIll Ha rrJloc-

KOCTb n, usoopameHIIe A.' BIIP;HO pOSIW, no II306pamcIIlle
TO'lKU B He naxo.n;IITCJl B WOKyce. HaOJJfOp;aIOT U;Wopai+;e-

\ "'

B 8

A

,,' n

Pnc. 23.

HITe B", a He IIs06pameHIle Ii'; IIlIIeeT MeCTO rrpOCTaJl pac«!Jo-
KYCIIpOBHa. KpIIBII3Ha rrOJlJl rrpOJlBJIJleTCJl B BIlp;e paCWOKY-
CIIpOBKII, p;errCTBIIe HOTopOli MbI paCCJl.IaTpUBaJIIl B 3.

ECJIIl yrOJI a Ha pIlC. 23 p;OCTaTO'lHO BeJIIlH, T. e. eCJII!

paccMaTpIlBaTb Ils06pameHl'Ie TO'lKIl B, yp;aJIeHHOrr OT OCIl

HaCTOJIbKO, '1TO H306pameHIIe B' Haxop;HTCH na KpaIO rrOJIH

apeHIlH, TO '1aCTO rrpn YCTaHOBKe IIa p03KOCTb He yp;aeTcH
naliTu rrOJIOmeHIlH, B Ii:OTOpOM 6bI IIs06pamemIO TO'IKIl /1

lIMeJIO BlIP; IIp;eaJIbnOrO p;Ilwparnr;IlOHHoro rrHTHa.

ECJIIl neMHoro rrpJI6JIII3IITb l\IlIKpOCIWJl I{ rrperrapaTY,
naOJIIOp;aeTCH CBeTHrrr;aHCH '1epTO'IKa, narrpaBJIeHHaH onpr-
p;eJIeHHbIM oopaSOM, a eCJIIl yp;aJIHTb Jl.IHKpOCKon, HaOJIIO-
)l;aOTCH p;pyraH CBeTHrrr;aHCH '1epTO'lKa, HarrpaBJlenIIaH IIep-
nenp;IIKYJIHpHO rropBorr. B TaHIlX CJIY'IaHX rOBOpHT, '1TO

06'heKTIIB MIIKpOCKorra 06JIap;aeT aCTIlrMaTJI3MOllI, a p;Re

YIIOMHHYTbIe BbIille CBeTHrrr;IleCH npHlIILre HBJIHIOTCH aCTJI ['-

MaTIl'leCKIIMII WOKycaMII. PaCCTOHHJIe, O'leHb MaJIOe, Ha

KOTopoe HYJ-KHO IIpJI aTOM CMerrr;aTb Jl.IIlKpOCKOII, HaSbI-

BaeTCH aCTIlrJI.raTII'IeCKOrr paSHOCTbIO. TaKaH I{apTJIHa Bcerp;a



PilC. 24.

f)05

PIIC. 2;;.
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JIa6mOp;aeTCH Ha KpaIO rrOJJH, ecmI IIl\IeeTCH 3aMeTHLIii aCTIl1'llIa-
TIl3!\!. TaKoBa 1'eO!\!eTpIPlocKaH HapTIIHa HBJJeHI1H. ITo MOpO
npII6,ITIIJReHIlH II. IIeHTpy aCTIIrl\IaTIl311I YMeHbIllaeTCH II <po-

l\:yCLI COBrra,! aIOT. ,Il,II<ppaKIIIIoHHoe IUITHO npn naJIIIQlU1

t!(J/i

[j(J?5

[jll?

PIIC. 2(i.

aCTIll'AIaT1l3:ila IlJ\IOeT BUP;, 1I300paif\eHHblli lIa pUC. 24, KOTO-

pbIlI: l\IOif\HO corrOCTaBIITb C pIlC. 25, IIpep;CTaBJUIIOII JIl\IJIIIIUllI

paBlIoii llIITeIlCIIBHOCTII B p;IT<ppaKIIlIoHHOM IUITIIe rrpn HaJJII-

 IlIII aCTII1'llIaTIl3l\Ia rro HIleH1'IOII (rrJJOCKOCTL IIaBep;OHIUI pac-
rrOJJOmeHa nocpep;IIHe 1Ilemp;y <poKaJJbHhl1l1lI JIIIHIIHlIUI). J{o-
lIO'IHO, <popMa KPIIBJ,JX MOHHeTCH B 3aBIICII1IIOCTII 0'1' neJIII-

'ITIHbI aCTI1rMaTII3l\Ia II IIOJJOmenI1H rrJJOCIWCT11 I1anogernw.

Ha pITC. 26 II 27 rrpe,!!,CTaBJJeHhl JIUHIBI pannoli lIIITOIICIIB-

HOCTII, paCC IIITaHHbIe MapernaJJeM ,! JJH OAlloli II Toii n.;o

a6oppaIIIIII, HO )VIH P;BYX rroJJoif\eIUlii rrJJOCKOCTII Ha-

Bep;eHIIH. Ha pIIC. 26 rrOKa3ana CTpYI{Typa u306pameHIIH,
paCrrOJJO/KeHH01'O B6JIII3U op;Horo 113 <POKYCOB, a IIa pIlC. 27-

CTpYI\Typa IJ306paiKelIJUI, paCIlOJJO/KOIIH01'O Ha paBHOM pac-
CTOHHIII1 01' o60ITX <POI{YCOB (a6eppal IIH Ill\IOOT P;PY1'Ylo BO-

JJII'IIIHY,  Ielll Ha pITC. 25). MJJI O1'paIlJI IJJJ[[JCh, KaI{ II BhIIIIe,

aCTII1'lllRTIJ311IOlII 3-1'0 IIOpnp;I{a.



fJIABA 2

CTPYKTYPA 1I30BPAiKEHllH fIPOTRiKEHHOrO

OJ 'bEKTA

6. HaoOpaiKeHlIe upn lIeKOrepellTHOM OCBem;enlln

PaCCMOTplIl\I rrpoTHmCnHbJli 06'beKT, ,lJ.CTaJUI KOTOpOl'O

HMeIOT paaJJIfTIHYro HpKOCTb. 8'1'0'1' OO'bCKT MomHO paaouTb
ua JlIa.TIbIe CBCTHU lIeCH 3.rreJ\IeHTU, Kam,lJ.bIll Il3 KOTOPI,IX

lIrpaCT pOJJb TO'Ie'1IIOrO HCTO'1HUl{a. Tor,lJ.a OO'beKT H (pIlC. 28)
)lOmHO C'IIITaTb COCTOHlI nM H3 01JeHb JlIaJJh[X CBeTHIII,l1XCH

][CTOqHHKOB .111' .11
2 , AS' yrrO,lJ.OOJlHeMbIX HCTIIHHbJJ\I TOqe'I-

I1bI1\[ HCTO'IHHKa r. OO'bel{T B OCBOm;eH IIeKorepeHTHo, eCJJII

COCTaBJIHroIll,Il0 oro 3JJOJ\IeHTapIIbIc lICTO'lHHHII .111' .11
2 , .113

COBepmeUHO neaaBlICIHlbl, T. e. IIcrrYCHaeMbIC IIMlI KOJJeoa.

HUH HUKaK HO CBH3aHbI Jllem,lJ.Y COOOll.

Kam,lJ.OMY 3JICMeUTapHOMY lICTO'IHIIKY, HarrpIIJ\Iep .11
2 ,

COOTBCTCTByCT ,lJ.IIcppaKI IIOHUOC rrHTIIO A , CTpYKTypa KO.

TOpOl'O ObIJIa HaMfl paCCMOTpona B UpC,lJ.bI,lJ.YIII,eII l'JlaBO.

¥I30opaiI\CHIIe H' O(!'bOK'fa J] C03J aeTCH, TaI{IfJl[ oopaaol\T,
na.rrOiI\CHIICJ\I HCCX ,lJ.l1qJpaIUWOHTILIX TIHTeH 11300pameHJ1ll A  ,
A ,A II T. ,lJ.. l\aif\,lJ.oMY ,lJ.IIcppaIm;uoHHoMY JfHTHY COOTBeT.

CTBYOT (B npocTpaHcTBo OO'beKTa) lICT01JHIIK AI' A
2 ,...,

HHTeHCHBUOCTb KOToporo aRBJICIIT 0'1' IIOJIOmeHHH ero Ha

OO'beKTo.
B TeMHblX yy.acTKax oO'beIna 3JJeMeHTa pHLIe IICTO'IUlIKII

HCllycI_aloT MaJJO CBeTa, 11 COOTHe'l'CTByroIIl,ne ,lJ.lIcppaKIJ;lIOHHbJe
lHITHa IfMOlOT Tal_mc JlIaJIYIO IIHTeHCIIBHOCTb. BOJJee HpKI1J\!

yqaCTlmJ\! COOTBOTCTBYIOT Hp'Ie OCBeIll,eHHLIe ,lJ.lIcppaHrt;IIOHHbIe
TIHTHa. B II300pameHIUI B

'

CYJ\IMI1pYJOTCH IIHTeHCIIBHOCTI1

Bcex p;ucppaKrt;nOlIHbJX IIHTeH.

PaCCJlIOTpnM HBJJeHIIe HeCKOJJbKO IIop;pOOHee. lIaoopa-
aIIM Ha pnc. 29 IIJIOCIWCTb HaoopameHHH B' o(heKTa B.
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ITYCTb Mhl XOTl1M SHaTb IfHTeHCl1BHOCTb CBeTa B TO'IKe IlSO-

opameHHIl A .ECJIlI ObI HMeJICH OAIIH 3JIeMeHTapHbIix IICTO'I-

HIm A
2 , l1HTeHCIIBHOCTb B To'me A l1S00paiKaJlaCb OhI

npOCTO  IaI{CIIMaJlbHOM: OPAIIHaTOH AI1!fJpaI{ll,110HHOrO llHl'-

8

4.;
4-

/7,

B'

Ai
.4;

]'nc. 21:L

HU A' pUC. 5. ECJII1 OAHOBpeMCHHO CYIlI,eCTByeT I1CTO'IHIIK £1 3 ,

TO HYiKHO Y'IUTbIBaTb CBeT IIsoopumeHlUI A ,rrorraAalOIlI,II II

B TO'IKY A . B CUMOM ACJIe, IISOOpail{eHl1e A eCTb TaKiKe

Al1!fJpaHll,lIoHHoe rrHTHO, CBeT KOToporo paSMasaH II IIJIOClW-
cnI B'. ECJIl1 paccToHHlIe A ,A nc C,'JnmIWM MaJIO, CBel',

/
=------- J

PIIC. 29.

rrOnaAalOIlI,UM: 01' A; B A ,COOl'BcTcTByeT Au!fJpaKII,IIoHHbIM
KOJIbll,aM l1S00paiKeHl1II A;. lIHTeHClIBHOCTb 31'01'0 CBeTa

HeBeJIIIKa, HO ero HeJIbSH rrpeHeoperaTb. IIOBTOpHH 3l'Y orre-
pall,IIIO AJIH KaiKAOH TO'IKII IIsoopaiKeHIIH B' C Y'IeTOM IIH-

TeHCIIBHocTefr COOTBeTCTBYIOIlI,IIX TO'IeK OO'beHTa, rrOJIY'IIIM
pacnpeAeJIeHlIe IIHTeHCIIBHOCTII CBeTa B 1I30opaiKeHlIH,
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T. e. cTpYInyPY TIS06pameHlJH. ITpou;eAypa cym;ecTBeHHO

ynpom;aeTcn 6JIarOAapR TaK Ha3bIBaeMoH «TeopeMe B3aIIMHO-

CTm>, KOTopan rrOSBOJIneT cpaBHIITeJIbHO 6bICTpO npOBeCTl1
paC'IeTI>1.

Hume m,I pacc roTpIIM CTPYKTYPY IIs06pameHI1H pRAa
OO'bCI\TOB, tIT06.bI IIOKasaTb pOJII, AmppaKu;rm B 06paSOBa-
HUI! I!306pamemJH.

JfaoopameHHC TOIlKOii CBCT1fll eiic" JIIIIIIIII
lIa TICpIlOM nonc

PaCCMOTpUM CBO'l'Hm;I1MCR 06'beKT B mlp,e O'lOHb ,IJ,.Tll1HlIOii
TOlIKOH JlIIHIIII X1X2 (pIIC. 30). 06'beKTI1B 0 AaeT IIsoopame-
HlIe x x ,CTpYKTYPY HOToporo
 lbI II 6YAeM paCC IaTpIIBaTb.
O'leBIIAHO, '11'0 HlITeHCIIBHOCTb

CBeTa nOCTOJIHHa BAOJIb Ha-

npaBJIOHIUf X;X II AOCTaTO'lHO

orrpeAeJIIITI, II3MenelUIO IIHTOH- fJ

CIIBHOCTU B nanpaBJIemlTI npR-

 !OHD'e'. Ha pUC. 31 npu-
Bep,eH peSYJIbTaT AJIR CJIY'IaR
IIAeaJIbHOrO 06'beKTJ1Ba, TO'lnO

YCTaHOBJIeHHOrO Ha peSHOCTI,.

HMeeTCH CBeTJIaR nOJIoca B

06JIaCTU E'F' , OKaHMJIeHHaH
cJIa60 OCBem;eHHbIMJ1 AmppaK-
U;IIOHHbIMII rrOJIOCaMJ1, I1HTeH-

CIIBHOCTb KOTOpbIX rraAaOT rro

 Iepo YAaJICHUH 01' A'. OnleTl1M, '1'1'0 HYJIeBOrO MI1HU-

 IYMa HO Ha6mop,aeTcH. EC.TIlI 06'beKTJ1B 06JIaAaeT a6eppa-
U;IImIII IIJIU OCJIII UMeOT l\IeCTO paclfJoKycIIpoBKa, 06JIaCTb E'F

I

,

npeACTaBJIJIJOm;aH C060H ne '1'1'0 IIHoe, HaK us06pameHue
;IJIHIUI, paclliIIpHeTcR II ee IIHTeHCIIBHOCTb naAaeT B nOJIbSY
OOKOBbIX JJ:J1lfJpaKU;UOHH.bIX nOJIOC, IIHTeHCIIBHOCTb HOTOpbIX

BospaCTaeT. lIso6pameHIIe paCrrJIbIBaeTCR II CTaHOBIITCH nJIO-

XII L 8TO-06u\ee rrpaBIIJIO, KOTopoe npIIJIOmIIMO He TOJIbKO

1\ CBeTHm;eHCH JIIIHIIII, HO II I\ II306pameHIIRM paSJIII'IH.bIX
rrpOTHiI\eHH.bIX 06'beKTOB.

Ha pIIC. 32 rrOHasaHa CTpYKTypa IIs06pameHIIR npn
Ha.TI1PIlfI1 C<pCPIPIPC,IWii a()eppaI IIIf IIJIII paclfJoI\YCIIPOBKII.

Pnc. 30.
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KpIIBaH 1 cOOTneTcTnycT IIAeaJIbH0ll1Y II306pameHIno TaKoii
cBeTRm;eHcH JIIIHIIII, T. e. aTO Ta me n:pIlBaR, 'ITO II na pIlC. 31.

/

.0

-c'

1'IIC. JJ.

KpIIBaR 2 rrpeACTaBJIReT II306parKeHIIe JlI1HIIII, KOn a06'beI -
TIIB 06JIaAaeT clfJepII'IeCIWH a6eppau;ucii IIJIH HeTO'IHO YCTa-
HOBJIeH Ha pesKocTb.

JlaoopameHue t.lepHoii .ilIlIUUf nil cneT:IOJI ljJom'

Ms06pameHIIe 'IepHOH JIIIHIIII Ha CBeTJI0ll1 1fJ0He rrpeA-
CTaBJIeHO HpIIBOH Ha pIIC. 33, KOTopaR AOIlOJIHHeT Kpn-
BYJO pIIC. 31.

.I /

.....r--

c' LJ c'

4--'---
----

/l

Pue. :{2. 1'l1e. :1:1.

IlaoopameHIIe wupolwii cneT1uo;eiicH I10JIOCbI Ha t.1(,pHO 1 i1JOHC

KplfBaR 1 Ha pIlC. 34 npeACTaBJIReT CTpYI TYPY 1I306pa-
meHIIH lliUpOKOH cBeTHrrWHcH nOJIOCJ>I na 'ICpIIOM 1fJ0HC.
JIo IaHaHJIIIHIIH 2 E' C'H'P' COOTneTcTuyeT CTpYJ\TYpc lIs06-
pameHIIH npII OTCYTCTBIIII AIIlfJpaKU;IIII, T. C. reOMCTplIt.IeCKOMY
IIs06pamCHIUO. ,IJ;IIlfJpaI\U;UR yml'ITOmaCT pc:mlIC CI\a'IKlI B pac-

rrpeAeJIeHIJII IIHTenCl1BHOCTII. ECJlI1 CMOTpCTb Ha CBeTJIYJO
rrOJIOcy Ha qepHOM 1fJ0HP, TO B t.IaCTRX 06'beI\Ta, COOTBeTCTBYIO-
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ll IIX yqaCTKa f D'E' II F' C', HeT CBeTa. ,I.J;mppaKU;IIH JI\e

pa3MbIBaeT CHCT n H306pamcmrH, JJ n reO I8TpII'WCKOllTeHU

r

A'

PIle. 34.

C'

H6JIII3II rrOJIOCI>I rrOHnJIRIOTCH AmppaI{U;IIOHH.bIe rrOJIOCbJ. A6ep-
paU;JJII IfJIJJ paclfJon:YCIIpOlma TOJIbKO YCIIJIIJBaIOT aTOT alfJlfJ81{T.

11300paa_eIlHe Ml1pbI (TCcT-OO'beKTa) {J)YKO

Mupa (TCCT-OO'beI{T) (PYIW COCTOIIT JJ3 pRAa IIapaJIJIeJIb-

HblX IIITPIIXOll, rrorrepcMeHHo CBeTJIbIX II TCMHbIX, rrpIPleM
CneTJIhIe II TeMHbIC lliTpUXU Ul\JCIOT OAHY II TY me AJIUHY II lliU-

PIIHY (pIIC. 35). 8To-rrepuoAIPlecKull 06'1>81\'1', CTpYKTypa

I
CBem./lblU
tLlmflLl.:Z'

,Z' Z'

.:c .:Z'

1'11('. ;\:J.

li?hfffbl;} A'
wmflu.:Z'

Pnc. 3G.

KOTOpoI'O IIaIlOllUIHaeT HeKOTOpl>Ie AnaTOJ\ICH. ECJIIl TelllHbIe

IJITpIIXII a6COJIIOTHO 'IepH.bIe, HaI{ Ha pUC. 36, TO KOHTpaCT
J\IaKClmaJIbIIl>IiL ECJIU TellIHL18 IIITpUXU He concellI 'IepHble

(puc. 37), IWHTpaCT YlIIeIIblliaeTCH. IIYCTb 1
1
-IIHTeHcunHOCTb

CHeTa B CBCT.:I1,IX IIITpIIXaX, a 12-B TellIHhIX. KOHTpaCT
J\UlpbI 1I1OiI\1I0 orrpC!I;CJIIITb COOTHOllieHuellI

Il -I,
y-

"

-r-;-
.



41. q. 1. 'l'EOPIIII OBPA30BAHllil II30Bl'AHC B MIIHPOCH:onE

ECJIII 1
2
=0 ('IepHhIC IIlTpUXU), I{aH Ha pnc. 30, IWH-

T paCT CTaHOBUTCH paBHbIM

/
 )= ='1I

/1
.

Ecmf /2 CTaHOBUTCH paBHoH II' IWHTpaCT o6pa1IIaeTCH
n nYJIb. TaKIIM 06pa30M, BeJIII'IHHa KOIl1'paCTa IWJIe6JIeTCH

;c

,,"" t.
,..,_

PIle. 37.

J. ,;c;

J\lemAY MIIHUMaJlbHbIM 3Ha'ICHlIeM, paBHbIM HYJIlO, U MaKCII-

 1aJIbHbIM3Ha'IeHIIeM, paBHbIM cAuHuu;e. B nJIOCIWC1'H u306pa-
meHUH paCrrpeAcJIem1e UHTenCIIBHOCTlf B If300paif{eHUII  IlfphI
IfMCe1' BlIP;, rrOI\a3aHfnIi:'r Ha pIlC. 38. ITpOHBJIJIeTCJI Bce TOT I1W

./

!

lJO c

PIIC. 38.

alfJ4>eKT: IlC'Ie3aJOT CKa'IIUI, IWHTypbI CTaHOBHTCH IlOJlOrIH!l1.
HO IWHTpacT naAaeT. 8<p<peK1' C1'aHOBIfTCH er.u;c GOJIeC 3aMeT-

HbIM, eCJIIf nOHBJIHJOTCH aGeppau;uII.

lIaoopameHJIe npKoro KpymKa na 'IepHOM i1JoIIc

ECJIIf KpymoK O'IeHb MaJfeHbKIlH, cro Il306pafKeHIIe
UpaKTII'IeCKIl npeACTaBJIHeT coGon Au<ppaKU;IIoHHoe rrJITHO,

KOTopoe MbI paccMaTpIIBaJIII B rJI. L 8TY KapTIIHY MbI
HaGJIJO)J;aeM He3aBIICIHIO 0'1' IfJOPMbI IfCTO'IHIIKa, eCJIII ero

pa3Mep-rrOpJIAKa OAHOH AeCJITOH IIJIII MeHbllie HaIIMeHblliero

pa3pelliaeMoro OO'beKTIlBoM. KpIIBaH 1 Ha pIfC. 39 nOKa3bI-
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BaeT reOMeTpnTIeCKOe IT300pamemle KpYllma nAOJIb rro Ana-

 ICTPY, a KpUBaH 2-II306pameHI1e rrpI1 lIaJII1TIlnI An!fJpaK-
I

PIIC. 39.

 UU.OmITb UOJIyqaeTCH TOT me a!fJ!fJeKT: naAeHue UHTeHCUB-

I!OCTU B u;eHTpe u306pameHUH II paCrrJIbIBaHUe II300pamemIH.

lIao6pameHlle OCBCIl(CHHOH nOJIymIOcKocTII

PaCCMOTpUM B KaTIeCTBe OO'beKTa OCBeIIJ;eHHYlO rrOJIY-
llJIOCKOCTb, OTAeJICHnyJO 01' TeMHOH 06JIaCTU UpHMOH JIU-

lIneiI (puc. 40). KpuBaH 1 pUC. 41 UOKa3bIBaeT CTpYI\TYPY

reOMCTpUTIeCKOrO H300pamemIH B HarrpaBJIeHHIL rrapaJIJIeJIb-
Ilmr xx', a KpUBaH 2-paCrrpeAeJIeHUe IIHTenCI1BHOCTIJ B Hao-

OC8BlL(BHHOn
OO.4t1Cmb

y=
rn___lLn____ _

'0:
Z

I
I

- !

ji";"--------
--

-7- ',,
'

PIIC. 41.

.---x'

PHC. 40.

6pamemHI rrpn HaJIIITIIlII Au!fJpaKU;uu. ,I.J;u!fJpaHU;IIH BbI3bIBaeT

CrJIamUBaHUe CKaTIKa IIHTeHCUBHOCTU rrpII rrepexoAe OT

II306pameHIIH CBeTJIOH OOJIaCTII H II306pamemIIO TeMHoii
06JIaCTu. Pe3KuH CKaTIOK 3aMeHHeTCH rrJIaBHbIM pacrrpeAe-
JIeHUeM IIHTeHCIIBHOCTU rro 06e CTOpOHbI 01' reOMeTpIITIeCKOH
rpaHuU;bI. 8TO-OTIeHb BamHoe 06CTOHTeJIbCTBO, TaK HaK

B lIIUKpOCKorruu TIaCTO rrpIIxoAuTCH uCCJIeAOBaTb KpaH 06'beI{-
TOB TaKoro Turra. qeM lIIeHbllie yroJI a, TeM TIeTTIe CTaHOBIITCH

KOHTYP U300pameHuH U JIYTIllie caMO II306pameHue. A6ep-
pau;uu TaKme rrpIIBOAHT K YBeJIIITIeHIIlO yr.rra a, T. e. H YXYA-
meRIIIO TIeTKOCTII KOHTypa.
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7. lIao6pamnIHe npn IwrppCHTnOM OCB('n eHIIII

IIpu IwrcpeHTHOJ\I OCBellJ,OUlIH pa;WJI'H1hIC TU'II;!! UO'bchTa
neJIbaR C'lJITaTb HeaaBUCUMhIJ\JH. 06'LeI\T He HBJUlCTCR 60JIblilC
caMOCBeTRIIIUMCR JIJIH, BO BCRKOM CJIY'Iae, He J\IOfKeT C'UI-

TaTbCR TaKOBbIJ\I. Ha pUC. 42 npIIHewma CXCMa l\OrcpCIIT-
Horo OCBellJ,eHUR. lIcTo'lHJIK MaJICHbI\I1X paaMepOB S nOJ\1C-

llJ,eH B <POHYc KOHp,eHcopa OJ' CBeT, rrpolilel IIIIIII 'IepC':!
KOHp,eHcop, o6paayeT rrapaJIJIeJIbHblH: nY1JOI{ JIY'lei1:, npoxop,H-
III.Ull 'lCpe3 rrpenapaT IT rrap,alOll nii: Ha OO'I,eI\Tlm 02 J\IIIKpO-
CKorra.

C'

S

.fl

PIle. 42.

MaJIeHbKuii: 8JIeMeIIT A OO'bCKTa pacceIIBaCT TaI\ lJa3hIBac-
NIhIH: (mpJIMOll CBeT», rrpumep,lilUH OT UCTO'lHJIKa S. Yro,'I B,
BHYTPU KOToporo aaKJIJO'IeH CBCT, paCCeJIHHblH: 8JIeMeHTOM A,
TeM 60JIbITIC, 'lCM MeHbme paccJ\IaTpIIBaeJ\lbIII 8JIeJ\JeIIT. Pac-
CeJIHlIbIii TaI\JIM oopaaoM CBeT MbI 6yp,eM uaSbIBaTb «p,I1

<pparnPOBanUI,JJ\P> CBeTOJ\l. LfaCTb CBeTa, p,II<ppanrpOBaHHoro
8JIeMeHTOM A, rrpoxop,HT 'lcpea 06'bCI\TIfB 02 JI CXO::\lITOJ
B A'. 1I306pameHIie A' 8JICJ\IeHTa A rrOJIyqaeTCR TaIom 06pa-
30M n3 HaJIOif\eHIiH <pOHa C'D', HaabIBaeJ\JOro KOrcpeHTHblJ\!

<pOHOM , II nY'lHa, JJ;H<PparnpOBaHHOrO 8JIeMCHTOM A 11 rrpn-
mcp,UJcro B A'. Ho B p,aHHOM CJIY'lae 8TU p,Ba CBeTOBbIX

nY'Jl{a, <pOH JI JJ;H<PparUpOBaHHhIH nY'lor\, He HC3aB11CIIJ\lbl

C TO'IKII apemTR CBOUX IWJIeOaTeJIbIIbIX COCTORUJIlf, TaK Kal;

OHU JICrrycI\aIOTcH Op,UUM II TeM me UCTO'lHImOM S. HeJIb3H
CKJIap,bIBaTb HHTeHCUBHOCTU <poHa U JJ;lI<PparUpOBaHHOrO CBC-

Ta. HymHo CKJIap,bIBaTb aJ\IITJIUTYJJ;bI CBeTOBbIX Ko,JIe6aHUii,
rrpuxOJJ;HIII.UX B A', Y'lUTbIBaH «<paaoBhIII CJJ;BlU» 8TUX Ko.lJe-
6amiH. ITpeJJ;rrOJIOmUM, 'lTO 8JIeMeUT A 3aKJIIO'laeT B cc6e

J\IaJIeUbKYIO 06JIaCTb C HeMHoro 60JIblilIIM rrOKaaaTeJIeM
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rrpeJIOMJIl'mfH, 'IC IOCTaJIbHOii 06'beKT. CBeToBhIe KOJIe6aHlfH,
 IflfJparupoBaHHble ::I.Tle1\IeHTOM A, rrpoiiAYT HeMHOI'O 60Jlb-
IIIIf II OrrTII'IeCKIIli: rrY1'b, '18M rrpHMbIe KOJIe6aHIIH, rrpOIlleJ -
IIIIIe BOOII3II 06'beKTa A. ECJIII ::ITa pa3HIIu;a O'IeHb MaJIa, TO,
KaK MhI YBIIAIIM AaJIee ('IaCTb BTopaH, I'JI. 3, S 11), Bce rrpo-

IfCXOAIfT TaK, HaH eCJIII 6hI KOJIeOaHlfH, AIIlfJparUPOBaHHhIe
If rrpmlhIe, OTJIII'IaJIIICb no lfJa3e Ha Jtj2. HYlImo TOI'Aa CY1\I1\IJI-

pOBaTb OTAeJIbHO JIHTeHCJIBHOCTJI KorepeHTHOI'O lfJoHa 11 A11-

IfJparJIpOBaHHoI'o CBeTa. ECJIJI B A
I

pa3HIIu;a rrYTeii, rrpoii-
;J;l'HHhIX npH1\IhI1IIII U AulfJparJIPOBaHHbIMJI KOJIe6aH11HMu,
IDICeT KaKOl'-TO lWne'IHOe 3Ha'Il'lme, TO ::ITII KOJIe6anl1H HymHo
CKJIaAhIBaTI> no npamwy CJIOmeHJIH KOJIe6aHJIii, AaBae lOI'o

TeopIIeli IIHTeplfJepeHU;IIII. .

j

lIaoi5pameIllle II.1IOCKOii PCillPTKII. MeTo Ai56e

Pernl'TIwii Ira  hIlJaCTCJI CnCTe Ia, cocTomu;aH JI3 60JIb-
I1Ioro 'IIIC.TTa TOHKI1X, napaJIJIeJIbHhIX, op;llHaKoBhIx JI paBHO-
oTcTomU;lIx IJ eJICiJ, pacnOJIOJIWHHhIX B oP;Holi JJJIOCIWCTII

(pJIc. 4:1). 3m n CJIII OObl:'IHO Ha-

  bIBaJ{)TIllTpJIXa1\III pl'llleTIUI. qe-

pe3 2a 0603HaQnM rrepIIop; pe-
rnCTKII, T. e. paCCTOHHIIe 1IIemp;y
rroAo6HhI 1II TO'IKa IlI COCl'P;HIIX

IT e,'IelI. IToMecTIIM TaKYIO pCurl'T-
KY B .Ii Ha Ml'CTO rrpcrrapaTa 11 oy-
; e IpacoraTpllnaTb PC KaK OOhl'l-

HhIII 06'bCI\T (pIIC. 44). I1pcAIIOJTO-
i[\JIM ,'I.'IH rrplBICpa, 'ITO JllII pIlna 1I (,-
.lCU paBITa fUll pHIlO pa;),I.\c,'UTTOIT nX
IlK Tl'MlIhIX rrpOMCiJ\YTKOB (pnc. 45). ToI'p;a AB:ceJJC=CD
II T. p;. Ha pIlC. 44 II 45 pa3 lCpIJ(eJIeii CIWbHO npeyneJIU'Il'n,

'ITo6hl p;aTb B03MomHOCTb YBIIAeTb H:apTlIHY p;OCTaTO'IHO

HCHO. KoI'p;a na pemeTH:Y R rraAaeT cnl'T 0'1' llCTO'IIIfma S,
Ha KamAoII ru;eJIlf ee, narrplI1\Il'p AB 11JIII CD, npolIcxoAIIT
,I.\IIlfJpaKU;IUI cneTa, T. e. 'IaCTb rrap;aIOII e['O CBeTa OTKJIO-

HHeTCH 0'1' rrl'pllOHa'IaJlbHOro HanpanJIeHIIH. PaCCMOTpIlM
HnJIeHUe, llpOIlCXOAnru;ee Ha p;nyx n eJIHX AB II CD (CM.
pllC. 4.5). H OJIC6aHHH, AnlfJparIIPOnaHHbIe cpeAHlUIII '1'0'1-

ham[ OJ If 02 ::nIlX II(e.Tleii B"ar{OM-JJII60 HarrpaBJIemUI 11,

1'11('. 4:\.
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rrpOXOp,JIT pa3JIIPlHhIe

pemeTIm paCrrOJIomeHa

CBeTa, naAaroIIT;IIe JIY'IJI

1\IeRRO. Ho MbI BUp,HM,

rrYTII. ,Il,eiicTBHTOJIbRO, nOCKOJIbKY

HOpMaJIbHO 1\ naAaroIIT;eJIIY nY'IKY

AocTIIraroT TO'leK 01 H 02 op,HOBpe-
'ITO rt:,jJH JIy<reii, rt:nlfJparnpoBaRRbTX

,1

s

LI

R,8-R

Pnc. 44.

B HarrpaBJIeHHlI 71, KOJIe6aHIIH, IIcnYCHaOMhlC TO'lHOii 00 ,

H8CKOJIbKO 3ana3p,bIBaroT no OTHOmOnlJ/O K IWJJe6aHlUui,
IIcnYCKae1\IbI1\I TO'lKOH °1 , OrrYCTIIM lI3 TO'lKlI 01 rropneHAH-
KYJIHp 0IH Ha HarrpaBJIeHIIe 02,T2' Ha'lHRaH C TO'ICK 01
U H, KOJIeOaHTIH, rt:HlfJparIIpOIJaHHhIe 01 If 02' nepeMen aJOTCH

t t
E03 q.; R

Zj X2

PIIC. 43.

AaJIbme BMeCTe B HarrpaBJIeHIIII U. TaKII1\I 06pa301\l, 3arraaAbl-
BaHHe KOJIe6aHIIH, AIIlfJparIIpoBaHIlbIX 02' paBHO 02H.

H'amAoH TO'lKe m;emI AB cOOTBeTcTByeT TO'lKa IIT;emI CD,
AJIH HOTOpOII 1\IOmHO npoBecTII TaKoe me paccYiI\AeHIIe. Bo
Bcex TO'lKaX IIT;eJIeH AB II CD JIBJIeHIIe rrpOHcxop,IIT TaH mo,

l\aK B cpeAIUIX TO'lKaX 01 II 02' IT03T01\lY ImmAYro IIT;eJIb
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MOil\HO 3aMeHIITb ee U;CJlTpO I. Ha APyrHx m;eJUfX HBJIeHlIe

npoIIcxoAUT aUaJIOrIJ1IHbIM o6pa30M: 3ana3p,bIBaHI1e KOJIe-

oaHIIM, AulfJparUPOBaHIILIX TO'IHaMH 03' °4 ,,,, paBHO 20lf ,

302H II '1'.1\. IIpep,IIOJIOJIUIM, '1'1'0 02H paBHO AJIHHe BOJIHbI A,
TOrp,a KOJle6aHIlH, p,HlfJparnPOBaHHbIe m;eJIHMH B HarrpaBJIe-

HIm 1/, 8arraaAUBalOT no OTuomeHIUO I{ HOJIe6aHHHM, AulfJpa-

t t t t
.4 4 C Oz E 0 L-.f II

l'11e. 4("

fllpOBaHHLIM I1 eJjbIOAlJ, Ha BeJIIJ1UIHY A, 2A, :jA II T. A. ITo

OIIpeAeJIeHIIIO CBeTOBbIe HBJIeUUJI BocrrpOII3BOp,JITCH IIAeH-
TU'lHbIM 06pa30M lIa paCCTOJIHIlU OAHOM IIJIU u;eJIOrO 'lUCJIa

AJIIIH BOJIH, rroaToMY IWJIe6aHIlJI, ncrrycKae n,[e m;eJIHMIJ,

Hll'leM He pa3JIH'laIOTCH MemAY C060M. 8'1'0 rrOJICHHeTCJI

pUC. 46.

MbI BUAUM, '1'1'0, ua'nmaJI C TO'Ie}{ 01' If, If', 11",..., MemAY
KOJIeOaHHJIMH neT HHKaTWH pa3HIIU;bI, HBJIeHII8 B u;eJIOM rrpo-

lICXOAHT TaT{, KaK eCJIII ObI He 6bIJIO mmaHoro lfJasoBoro
CABHra Memp'Y KOJIeOaUHJIMII, HcrrYCI{aeMbIMn TO'lH:a UI

°
1 ,°2 , 03' °4 "" R'OJIe6amIJI, AHlfJparnpoBaHHbIe m;eJIJIMIl B aTOM

HarrpaBJIeHHH, MomHO C'UITaTb HaxoAmU;UMIICJI <<B t!Ja3e».
4 MopTle <T)pa IICf>U
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A IIIJIHTYI-,a enOTa, I1CUYCl\iH'\IOI'O tJPIlIC'TJwii 1\ ;)TO J Ilalll'a-
BJIOWm, panna CY\Dle BCC'X a:-'lDJlJITYP; CBOTOBhlX KO.lle6aHuii,

ncnYCI{aeMbIX  eJI}WUpomeTIm. IIo npoxomp;omm 06'bOH-

TUBa l\nmpOeHorra (eM. puc. 44) D <pOIW.)JhIlOii IVJOCHOCTII

rrOJIY'IaeM l\IaI{CIHIYM CBeTa n TO'lIW s .
JIY'IH, p;II<ppal'npOBaHHLle B HanpanJIOIIlm u, c06upalOTCH

B <pOHaJIbHoii: rrJIOCHOCTIi 06'beI{TIIBa 02' TaK I{aK Bce :nIl

JIY'IH napaJIJIeJIf>lIhI Memp;y c06oiI. ECJIl1 sa lCnUTbu Ha -II,

T. o. paccMaTpIl13aTb rrY'IOl{, CIIl\fMeTpnqHIJIii OTHOenTl'JfbHO

HOP\IaJIH I{ pemeTIW, Hl1'IeI'O He U:BICIIlITeH. IIoJIY'll1TCH,
TaKUM 06pa30l\I, J\IaKCnMYJ\I cnOTa B TO'JKO S ,CIDIMOTpll'l-
HOII C s OTHOCIITeJJbHO ocn. J\1J,I nOJIY'lJIJ\! TOT il\C peaYJIhTaT
U B 'IaCTHOJ\I CJIY'Iae 02H = 0, 'r. O. OCJIIf 6y:\c.\! pacc laTp]j-
BaTb CBOT, p;u<ppal'npOBaHHbIII B TOM mo nanpaBJlOIIlIlI, '!TO

U rrap;a lOrr IIii cnOT (u= 0), HarrpanJICJIHhrii. no pJ\!a.TIbHO 1, pO-
meTHe. Bce HOJIe6amIH, IIcrrYCI{aCMhre Il e.)JJll\IlI 13 Hanpan IC-
HIIJIOCn (u=O), ncerp;a naxop;WfeH <<B (paso», II 13 TO'I!W s ,
l'JIaBHOl\I <POKYCO 06'b0I{TIIna 02' J[OJIY'IaOTCH J\ral{erL\JY fCBeTa.

lITO rrpollsoii,n;O'f, eCJIlT nel\fllOrO OTIWOIUIThCH 01' narrpa-

BJlOHIIii:, COOTBOTCTBYIOJI JJX0ll=0, 'A, 2'A II T. 1 ., coap;aIO-

n IIXJ\IaKCIIMYMbI CBeTa? H.oJI06aIHIH, lIcrrYCHamu,IC IJ eJIHJ\III,
no HaXop;HTCH 60JIbIDe <<B <paao», OP;HII orrepemalOT, l PyrllC

oTcTaIOT, 11 oHasblBaeTcH, 'ITO B 06Ill,eii CJIOmllOCTII ORU nO'ITlI

rrOJIHOCTbIO YHII'ITOmaIOT P;PYl' P;Pyra. H.aH TOJIhI\O J\IbI OTK1JO-

HHeJ\ICJJ 01' narrpaBJIeHIIH, COOTBOTCTBYIOll ol'o pa3HocTlI X()-

p;a 0ll, paBHoMY II;eJIOMY 'IIICJlY p;JIlm BOJIH, CBOTa Yif,e

npaHTII'IeCIUf HeT. B KOHe'lHOM C'lOTC, OCJIll paCCl\raTpIlBaTh
<pOHaJfbHYW llJIOCI{OCTb 06'belnIIna 02 MJmpOnWna, MhI OOHa-

PYifUlM J\raHClIlIfYM CBOTa B TO'IIW S na oell, H eUllfMeTpnqnO
C HamJI;oii CTOpOHbI 01' s copmo J\J aI{ClJJ\Iy.\IOB S;, S .
S , S;... 8TH MaHcIHIYJ\IbI HB.lIHIOTCH 1IT1'H'M llUbIM, Hal,

H306pamemrHllfH HCTO'lHHI{a S. lIs06pamoIUlO c"; , HOTopoe
COOTBoTcTByeT JfY'IallI, ,D,1I<ppal'npOBaHHhIM B UarrpaBJIeHIIH
nap;alOIll,IIX JIy'reii, IraSbIBaeTCH rrpHMbI'M IIs06pameHUeJ\1.
lIs06pamemIH S , S , S , S;,... HBJIHWTCH ,n;lI<ppaKI JfOn-
HbIJ\JJl IIs06pamOHIIHJ\UI. TaHlIlII 06paSOM, lIJ\JeOTCH npH-

MOO n306paif\onue S , (mpYiHOIIHOO l u<ppaHJ'IIOHHbTl\JII l1ao-

6pameHIIHlIIII S , S ,S ,S;,... lIJ\JeCTCH, op;uaKO, cyIll,e-

CTBeHHaH paSHIIII;a Memp;y S II AII<ppaHII;IIOHHbIMII ll306pa-
iHeHI1Hl\1H. J];eiicTBIITeJIbHO, HaI{ MbI BIIAl'JIII, 1I306pameUlIe
S COOTBoTcTByeT TaKOl\ry Harrpan,'!f'HITTO 71, npH I\OTopmf
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02H paBIIO  JIIlIlO nO,lIHI,I. TaKIIM 06paaoM, ('CJIlI pemeTHa
OCBe aeTCJI60JI]'I1\1 CBOTOllI, TO IlMeOTCJI 6eC]WHO'IHIJlii ua60p
)J;JIIIH BOJIU, COOTBeTCTBYJOIll.HX HOrrpephIBHOllIY CUeKTpy.

Ram oiiJ\JJITHe BOJJHhI COOTBeTcTByeT BrrOmm orrpeJ\eJJeUHOe

u:J06pameUIIl', rrOJJOmeHIIO HOTOpo1'O He COBrraJ\aeT C rrOJJO-

JI,eHUelll naoopameHIIJI B CBOTe J\pY1'oii J\JJIIHbI BOJJHbI. ,IJ;u-
tPpaHll.IIoHHoe na06pameHIIe S;, TaKIII\I 06pa301l1, rrpeJ\cTa-
BJJJIeT c060ii HaCTOJI IIii MaJJeHbKIIii crreHTp, paCTJIHYTI>lii
B HarrpaBJJOHIIII, rreprreuJ\IIH:YJJJIpHOM IIfTpuxaM pomeTHII.
AHaJJ01'n'IHbIe JIBJIOHnH 6YJ\YT, O'TOBHJ\HO, Ha6JJIoJ\aTbCJI BO

Bcex J\IItPpaKll.UOHUbIX us06pameHIIJIx. COBepmeuHo IIHa'IO

06cTonT J\eJIO AJfJI II306paJI\eHIIJI S , TaH HaH  JIJI ;noro

ITs06pamemrJI Oil paBUO Hymo II HOJIe6aHIIJI rrpnXOp;JIT
«(ll tPase>}, HesaBIICIIlIIO 01' P;JIIIHbI BOJIIlbI. Ib06paJIi:eHrre S

JIBJJJIeTCJI rr03TOMY OeJJbII\I Hs06pameHIIeJ\I, UOP;06UbIM Cal\lOMY

nCTO'IHIIIi:Y S, OHpymeHHbIM MaJIeHbHIIl\fII crreHTp al\'IJ!, COOT-

BeTcTByro HM J\IItPpaIi:ll.IIoIIHbIM IIs06pameHTIJIlIl. B p;aJIb-

neiimollI lIIbI 6YJ\('!\1 llcerJ\a paCCl\'IaTpJIBaTb JIBJIeHUJI, upo-

JICXOp;JI HeB MOHoxpOMaTII'IeCHOM CBeTe. lICTO'IHIIIi: S 6yp;eT

UCTO'InHIi:OlII, IlcrrYCHaIO IIlII I1SJJY'IeHIIe TOJIbHO op;Hoii orrpe-
p;eJJeHHoii p;JJIIUbI BOJJHbI. ,IJ;IItPpaHII;IIOHHbIe na06pameHIIJI,
KaK II S ,6YP;YT OHpameHbI cooTBeTCTBoHHO II;BeTY IICrrOJIb-

3yellro1'o IIaJIY'IemrJI.

,IJ;0 CUX rrop MbI paCCl\IaTpUBaJJU TOJIbKO CBeT, J\IItPpa1'rr-
pOBaHUbIii pemeTKOlr, II CIIoc06bI, HaHIIMH 31'01' CBeT pac-

rrpep;eJJJIeTCJI B tPoKaJJbuoi'I rrJIOCHOCTII 06'beHTIIBa MIIHpO-
CHorra. B Aei'rcTBUTeJJbUOCTU me Hac IIHTepocyeT II 306pame-
Hue R' paCCI\IaTpll IJael\lOii pemOTHU R B 06bI'IHbIX YCJIOBIIJIX
Ha6JIIOJ\OHHJI B I\TIIIi:pOCIwrr. ITo A66p, 06pasOBaHI1e 31'01'0

u306paJIi:8IIfIH R' rrpOIIcxOP;UT HaH 6bI B iwa rrpHellIa: CHa'IaJI a

06pasyeTcH J\ucppaHII;rroHHoe lIs06pameHIIO B tPOHaJIbHoi'r
rrJIOCKOeTII OO'b8Ji:TIIBa, saTeM-calllO IIs06pameHIIO R', 06pasy-
el\we CBeTOM, IIcrrYCHael\IhIl\1 Ils06pameHIIJIl\UJ S ,S ,S ,S;, S;,
n T. )J;. TaHoii crroc06 paeeMOTpeUI1JI, rrpeJ\JJomeHHbIii A66e,
He 06JISaTOJJOH, HO OH rrOSBOJIJIeT O'IeHb rrpOCTO 06'bJICHIITb

rrpoll.oec 00 pa;{OBaUIIH JJ306pameHTIJI B lII1IHpOCIi:Orre.
Becb eHeT, rreuyru;eJIIIhIll: pemeTKOI1: II rrpome)J;mIIll: 'TOpe3

06'bOHTUB ()2' pa crrpep;eJIJIeTCJI B II306pameHIIJIX S;)1 S ,
S , S;, S;... 8TH II306pameHIIJI I\IOmHO paccMaTpllBaTb
KaIi: IICTIIIIIlbI8 UCTO'IHImu eBeTa, IJaXOJ\JIru;HeCH (<B tPaae>}
II IIerryn\aJOJJ nc 0AHOR!1C'lIYf'HHO o,n;nHaI\ORhIe IWJIe6aHIIJI, HO

4*



,-)2 '1. T. TEOT'lTH Olil'A;)OBAITHH l1:jOI>PA,I;. B \IHHI'O('!\Oll E

C pa:.!HLIJ\llI aMTIJIIITYiW;\1JI. MCTO'lHIIR S HaII60.TH:'e IIlITeH-

CUBHbIH, OH IICrrYClweT HOJIe6aHHH C aMmUITyp;oiJ, HallfHOrO

lIpeBbIrnaIOlll,eit allIITJIIITYJ\Y IWJIe6amrii, JfCrrYCHaCllII>iX J\PY-
rUMlJ IICTO'lHIII\:allJII. AMrrJIlITYJ\hI HOJIe6amtii, lICTlyeHaolllLIX
S n S , op;UHaHOBbI, II MHoro 60JII>lliO a IITJIJ1TYI( Ho.le6a-
Hl1ii, HcrrYCHaellIlJX S;, S; II T. p;.

IIpep;rrOJIOiJUIM, 'ITO C rrolllOIlI,bIO p;lIaifJparMbI, n0ll10U\OHIIOii
B ifJoHaJIbHOH IIJIOCIWCTII 06'bOHTlIBa 02 Ha plIC. 44, lIIhI 3aHpOC;\1
Bee J\lIifJpaHIJ;lIOHHbIe II306palI\eIIlIH, HpOllle S .llOCKOJIbI';Y
Kamp;oe lI306pameHIIO Bep;eT ee6H J{aT{ lICTlIHHbIM IICTO'lHIIl\

CBeTa, IIJIOCHOCTb II306pamemm R'
, OCBeIIWOMaH op;mUI

lICTO'IHnHOM S , 6YJ\eT OCBeTlJ,OH a paBnOllJCpno. 1'.'1 aa, rro-

i

PaCCmOl?fltiB om DCli

PIIC. 47.

MeIll,OHHLIii II03ap;n OHYJIHpa, YBIIJ\lIT TOJIhIW O/(HopoJ\Hoe
rrOJIO 603 II306pamemm pellienm.

IIpeJ\rrOJIOIIUIM, '11'0 p;naifJparllIa IIponycIwoT II306pame-
HlIe S II eIll,e, HarrpIIMep, p;Ba II:306pamomm S n S .
Terropb rrJIOCIWCTb ocnOIll,aeTcH TpeMH nCTO'lHIII{allflI S;',
S II S HepaBHoii IIHTencnllHocTH, 110 HaxoJ\HITl,UlIIIICH
«B ifJa3e>). llOJIY'IaIOTcn: 11HTepifJepem\HOHHLlC rrOJIOCLT, CTPYI,-
1'ypa IWTOPbIX rrpeJ\cTaBJIOHa I{PIIBOM 1 na pTlC. 47. llYHI{TUP-
lIaH HpI1BaJI 2 rrOHa3hIBaeT IIJ\ea,'IbHOe re01l10TpII'IOCIWO II30-

6pameHIIe perneTI{II. BMecTo '1eTIUIX CBeTJIbIX lliTpIIXOB pe-
rneTHII rrOJIY'IalOTCH llITpIIXII e IIClwmeHHbIMII Hpamm, HO

C TOM mo rrepIIO/(Olll, '11'0 II Y caMOH porneTKII.

,IJ;06aBIIM H S eIll,e p;Ba II306pamoHJIJI e I{amp;oii eTO-

ponbI: 1l0JIY'IIIM IIop;06Hoe IIpemnOMY II306pamemIe, CTPYI,-
Typa HOToporo, op;naHO, HOCIWJIbKO rrpII6.TmmaeTCH H reo-

lIfOTpII'IeCHOllfY II306pamemIIO pemeTHII (pIIC. 48). Ec.'I1I

rrpOp;OJImaTb p;06aBJIHTb BCO 60JIbTIIO II 60JIbrne J\IIifJpaHIJ;IIoH-
HbIX It306pammIITii, TO rrepnOl\ J1306paiJ{CHlUI He MeIIHeTCfI
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II OCTaOTCH uce Bpe!\IH paBHbIl\I rrepHOP;Y pemeTHH-OO'beJna,
HO HOHTypI,[ II306pameHHH mTpUXOB Bce OOJIbille rrpUUJI1.I-
iKalOTCJI Ii Hp;OaJIbHOI\lY II306pameHUlO (pilC. 49). CrrJIOillHaJI
KpHBaH rrOIia3bIBaO'f II30opameHIIO pemeTHII B TOM CJIY'Iae,
Iwr,:t,a Ii S p;ooau.rJ(mo 'ICTbIpe 1I.H4.>paHI ITOHm,IX I1306pamc-

./

o
--..

PoccmOI7f1ut? om OCIl

PIIC. 48.

HUJI C Hamp;oli CTOpOHLI, nymn'lIpHaH I{pHBaJI-IIp;CaJIbHOe
1I300pam:cHlre, IWTOpOO JI(WyqIIJIOC.I, ObI B IIpep;eJIe npn
IICIIOJlb:30namm BCOX p;IIcppaHI HOHHbIX H300pam:CIurH, T. O.

ec.'!u ObI OO'bOl\TIIB MIIKpOCIwrra HMeJI oeCKOHe'lHYlO arrepTYPY.
ECJI1.1 rrporrYCI{aOTCJI I\WJIO ,IJ;ucppaHI:J;HOHHLIX U300palI\c-

HIIII, CIta'lHH 1IIITOHC'.HUHOCTII He BocrrpOil3BO,IJ;HTCJI !I H300pa-

1"

-

PaccmOI7f1t16' om OCLIo

PIIC. 49.

fI,OHIIIJ, a :3aMCIUlIOTCJI IICKamCHHbII\!II HOHTypaI\IH, npHp;aro-
lll,mm nCII8THIIM: BIIP; u306pamemno. ITo l\Iepe '.1'01'0, HaH B03-

paCTaCT '1IICJIO rrporrYCIiael\IbIX OO'beHTlIBOI\I p;HcppaKIIHOHHbIX
1I306pamcHlJii, u:JOopamOJIIre CTaHOBHTCJI Bce 60JIec CXOP;HbII\I
C 06'bCHTOI\f.

oTcrop;a CJIeIJ:yeT, '1'.1'0

rrepnOp;II'IeCHOll: eTpYHTypOll:
rrpn ocnelll,eHHII 06'beHTa C

HorepCHTHLII\I CBeTOI\[, 11:JIH



J..} Lf. 1. 'l'EOl'HIT ODl'A30BAlllUl H30liPAili. B M.lH,l'UCHOllE

BocrrpOH3Bep;eHIIJI rpOpMbI 06'beHTa HYlfmO HporrYCTIITI, B ;l!U-

HpOCRorr BOSMOmHO 60JII,mee 'IIICJIO p;IIrpparnpOBaHHbIX ny-

'.\HOB, T. e. IICrrOJII,30BaTI, 06'be.!{TUB C BOSMOIfUIO 60JII,II.lCii

 llCJIOBOn arrepTypOn.

Cilyqaii HCIWpnOJ(ll'lCCIWrO OI'i1,('I\TU

PaCCJ\IOTplI:\I 13 I{a eCTBelIpIJi\lepa 06'LeI{T D BI1) el'PYrJIOfO

OTBepCTJIJI onpeg8JleHHOrO ) Ira 18Tpa.ECJI.II OT13epCTJ18 O'Ienh

MaJlO II 06'beKTUB 06JIaJ\aCT HC3Ha'IIITeJlI,HOII anepTypoii,

IIs06pamenIIe uyp;eT 13eCI,Ma rrUXOmIIJ\I na p;IIrppalHrUOIIHblii
HpymoH, paCCMOTpeHHhIii B rJI. 1. PI.aI{ H upen'J\e, IIpn YBe-
JIn eHmIarrepTypLI OO'bOI\TI1Ba UPOXOP;JTT 60JlbTIlC J\urpparII-

pOBaHHoro CBeTa, VI. II300pamCIlUC JIY'Irnc Hope/weT CTPYI\-

TYPY 06'beI\Ta.

8. npC)rCJI paapcrnCHIUI II npC) C;1 paaml1I('HUH

He1Wl'CpeIITHOC OClICII\<'IIIH'

PaCCl\IOTpHl\I p;Be HesaBIICIDlble CDeTHrr ueCH TOQIW, rpa:n,1
Ho.Tle6aHIIn HOTOpbIX lIe CBJISaHbI J\wmp;y c060iL MbI yme
BIIJ\eJIn,  TOHamp;aJI TO Ha)raOT n306pamorme B BIIP;O p;II<ppaH-
IrIIOHHoro I{pynma, CTPYI\TYPY IWToporo MI,I II3Y H.Tl.lI. EcmI

J\Ba To're HbIX 06'beHTa paC.lIOJIOIIWHbI o elIb UJIIl3HO Jl,pyr

I{ p;pyry, ux p;nrppaHIJ;uoIUlhIe I{py,KKI1 nalwap;LIBaIOTCJI

OP;IIH Ha ) pyroIIII Ha6mop;ael\IaJI IUITeHCllBHOCTb OHaSbIDaeTCH

paBHoii CYMl\Ie HHTOHC.IlBIIOCTOii, TaH I\aI{ 3TH )\BO TO'IlW

C BOJIHOBoii To'mIl 3 pOHlIJI HeaaB fICIIM bI. OGLI'lIIO rrpnHIl-

MaeTCJI, '1'1'0 J\Be TO HlfBIIP;HLI pa3J\CJIbIlO, CCJIll J\1ahCIIJ\IYl\I

p;nrppaHIJ;nOHHOM IWpTIIHbI op;Hon cOBnagaC'l' C mnIlIl\IYl\IO I

p;nrppaHIIIIOHHon HapTIIHI,I p;pyroii, II Ha060pOT (puc. 50).
Pa3pemaIOIIl,aJI cnoc06HoCTI, Torga orrpe)J;CJIHCTCH paCCTOHHlI8:U

J\I8mJ\Y ABYJ\1JI CBeTJIIIl,IIMHCJI TO'1KaMU, pauHhlM paAuycy

J\HrppaI{IIIIOHHOro I{pymI{a

J,2n
y = 2nsinu

lIccJIe)ryeM TenepI, cJIY'Iaii rrpOTJIJI\eHHOrO 06'b8Ina II pac-

CJ\10TpUJ\1 ABa y aCTH:a pa3JIIftJHOM IUITenCIIBHOCTII 11 H 12

(pnc. 51). TTYCTh 1
1
-J1TIT0HCHBHOCTh OO.lT!'(' fljmoro Y'IaCTKa;
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Tor;w HOHTpaCT OOOIlX Y IaCTIWB paBcn

1[-J2

v= .

l\hu Yif\O OlIpe (eJIJwll, TaIWM oopa30M, HOHTpacT B cJJY'Iae

 U!pbI <DYHO.
RaHIlM ObI HI C'aJlbHbIM lHI Of,W npuoop, B 1I300pameHI1U

rrpOII3011.,IJ;eT He1I30emHoe rra!l:eHIIC HOHTpaCTa, BJ,I3BaHlIoe

:\mrpaIn neiT. H aJ111 'THO aGep paI nI'I HeuocpeACTBeIIIIO CIW-

I

3bIBaeTCH ua ual Ollllll j{OJlTpac:ra II COOTl:WTc:rJWlll1hIM YXY1 -

ruE'HIIO 1 II300 pal1,o nwl.

EcmI IWIITpaCT OO'hCI{Ta caM HO ceoe HCneJIJIJ{, ,IJ;OIIOJIHIl-

TeJJbHOe cruffb:ell1lC, npon:Il101(IBroe aoeppaIl,HHlIIlI, lIIOII{eT

cneCTH IWHTpaCT I{ 3IIa'leHUIO, lIJeHbruellIY pa3JJUQaeMOrO

r,1a;WlII lIIJ1Il1JMYMa, U OO'J,er,T IIC'Ie3HeT.

C'IIITaeTCH, 'no B YCJJonUiIX IIOpllIaJlbHOrO p;HenHoro

mi;(C'HIIJI J'.TIa3 1I10flUIO paCClIIaTpUna'l'b Hal{ np;eaJJbHbIM rrpu-

60p, npH yc.1JORlnr, 'ITO 1 ]JallIOTp 3pa'1I{a-IIopH/J.I{a 0,7 ,M.W.

;jToT i IrallleTp OTIIOCIITCH lIe It COOCTBeUIIO 3 pa'lHY r.rIa3a,

a 1, nCI\YCCT13ClllIOMY 3pa'l1'.:y, C03,IJ;aBaelllOlIIY rrpnoopOM,
IlCIIOJlb30naHubIM  VIJI HaomO/1.CIl1IH. Talwn, narrpnllrep, BT.T-

xO;:J;Hoii 3 pa'101\ ,\11m l)()CIw][a NlaJ\lOTpOJ\I 0,7 .i1.At. D :JTJI:\



[j(j '1. 1. TEOPIIH Or;PA30BAHUH H:JOL;j'AiJ,. B j\ll1HPOC!(OllE

YCJIOnUHX cnOT, 1I0nap;alOIlI,uii 13 l'Jla .I, Ol'paHlI'Ien I{pymKOl\1
p,llal\IeTpOl\I 0,7 MM, UI'paIDIlI,II1\I pOJJh 3pa'Il\a l'JIa3a. TOr)J;a
ma3 pa60TaeT HaH uJ\eaJIbIlI>III rrpu60p, xapaI\TepH3YIDIlI,IIMCH
MUHUJ\faJIbHbIl\I pa3JJH1:JaeMbIM HouTpacToM, IWTOpbIM onpe-
)J;eJIJIeTCJI JIUIlIh <pII3IIOJIOI'II'IGCIUJl\I CTpOeIIJIel\I I'JIa3a. ) .lIJI
HOpMaJIhHOI'O I'JJa3a pa3JIIl'IaOl\lbIii J\II1HllMYM HOHTpaCTa pa-
BeH rrpII6JIII3I1TeJIbHO 0,02; rJIa3, I1CrrOJIb3yeMhIM 13 YH.a3an-
HbIX BbIIlIe YCJIonIIHX, HO MomOT, CJIOp;OBaTeJIbHO, pa3JJU1:JUTb

ABa cocep;HIIX y'raCTI{a, HOH-

TpaCT IWTOPUX MOHhIlIe 3TOii

BC'JIlflIHHIu. Pa jpeIIIaIOIu;aHcno-
C06HOCTh MHKpOCHorra paCcqu-
ThIBaeTCJI CJIep;YlouJ;I1M 06pa:w.\1:
BbI6upaIDT HaHOM-Hu6YJ\b TOC1'-

06'bOKT, Harrpmmp, rrepuoJ\lI-
'IecHII:ii TOCT <DYHO, BblqnC-

JI JIID l' paCIIpOJ\OJIeHHe JHITOU-

eUBlIOCTJI n u306pameHl!I1, 11

OTCI01\a HOIlTpaCT H306pair.:0-
HUJI. 3aTel\I YMeHbllIaIDT IlIaI'

l\!UpbI )];0 Tex rrop, IIOI{a HOH-

PIIC. 51.
TpacT n300pameHIIH ne CTaHeT

paBlIbIM 0,02-l\IIIHlIJ\IaJJbHOMY
HOHTpac1'Y, pa3JIIPraeJ\IoJ\IY IIp;OaJJbHbIM I'JIa30M. CooTBeTcTBY-
fOIlI,aJI neJIUqmIa IlIaI'a MIIphI J\aCT paapeIlIaIOIIJ;Ylo ClTOCOO-
HOCTh MIIHpoclwrra.

B cJIyqae IIp;eaJJhHOI'O J\flmpOCHorra, IICrrOJIbayeJ\IOro IIpn

HeHoI'epeHTHOl\I oCBeIll,eHIIII, HoI'p;a 06'beHTOJ\f CJIymIIT J\IIIpa
C HOHTpacToM, paBHUJ\I ep;IIHIIu;e, pa3peIlIeHIIe HaqIIHaeTCH

Torp;a, IwI'p;a ITIar MIIpbJ-06'beI\Ta y = cIfi J\OCTJII'aeT 84 %
pap;IIyca p;II<ppaHu;uoHHoI'o HpymKa. IIOCJIep;nIIJr paBon
1, 22 'A/2n sin Il, OTCIOp;a IlIaI' caMoM l\IeJIHOM MIIPhI, B K01'O-

pOM J\IOiKHO pa3JIIIqIITh IlITPIIXII, paBeH

= -=0841,22j,
Y Ii '2nsinu

oTHyp,a
1 ,03j,

Y = 2nsinu '

OO'beHTIIB MIIHpocHorra C qIICJJOBOM arrepTypoM n f'illll= 1 ,:'30
II03BOJIJIeT BIIp;eTb l\mpy C IlIaI'O;\I 0,4 !-t.
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8TOT pe3YJIbTaT, eCTeCTBeHHO, OTHOCHTCH H CJIY'IaIO Ha-

6JIIOp;eHJ:1H 'Iepe3 IIp;eaJIbHbJH MHHpocHorr rrepHOp;H'IeCHOrO
TeCT-06'beKTa B BIIp;e, HarrpIII\Iep, p;IIaTOl\IeII. ECJIII TeCT-06'beHT

mIeeT CJIa6bJlI I\OHTpaCT, pa3pemaIOIll,aH crroc06HoCTb CTa-

HOBHTCH MHOI'O l\IeHbme. ,I(JIH MHpbJ C BeCbMa CJIa6bIM I\OH-

rpacToM 0,04 IIl\IeeM

1,9u'
Y = 2 n sin u'

T. e. pa3pellIaIOll aHclIoc06HOCTb B J(Ba pa3a I\LeHblllC, 'ICI\I

;:(JIH I\nrpbI C I\OllTpaCTOl\l, paBHb1l\I ep;HJIIJl(e. ECJIII I\UmpocI\OII
fumeT a6cppal(ulI, BCJIJPUUIa y eTI eB03pacTaeT II O'ICHb MCJI-

KYIO I\IIIpy, COOTBCTCTBYIOIll,YlO MaJIbIM 3Ua'IeHHHM y, HeJIb3H

pa3JIII'IIITb. PaccMoTpIIM, narrpIIl\Iep, MIIHpocHorr, IIMeIOIll,nH

CWepII'IecHYIO a6eppal(IIIO, He rrpeBbIllIaroIll,YIO 3Ha'IeHIIH A/4,
p;orrYCKaeMOI'O HpIITepIIeM P,meH. B aTOM CJIY'Iae pa3pe-
maIOIll,aH crroc06HoCTb l1:JTH I\mpb1 C CllJIbHWII KOHTpaCT(J:\1

npaI{TII'ICC1{II Ire MellHCTCH, UO lVIH l\nrpbl co cJla6bIM I\OH-

TpaCTOl\I pa3pcmaroIll,aH CIIoc06HOCTb CTaHOBIITCH B l1:Ba pasa
 IeHbllIe, 'Iel\l n JIl CaJTbHOl\I I\lImpOCKone. B rrpl1Hl(lIIIC l1:J1H

xopomeii I\Oppe1n 11J{a6eppal(uII c.TJep;onaJ[() 6LI CTaBIITb 60JICC

(l\eCTKOe YCJIOBIIe, '1eM TO, HOTopoe CTaBBT I{pIITepIIlI PaJIeH.
MbI Bce Bpel\TH npel1:rrOJlaraJIJI, 'ITO rrpIIel\IHIIH (B r aHHOM

CJIY'Iae rJIa3) HBJIHCTCH IIp;eaJIbHbll\f. 8TO P;CHCTBf1TCJIbHO
TaH, rrOHa 3pa'IOH rJIa3a III\1CeT l1:JIal\1eTp 0,7 MM II I\lOmCT

pa60TaTb npII p;OCTaTO'IHOlI HpHOCTJ!.
qacTo rrpIIHHToe WIH na6JllOp;CIIIIH YBCJIH'IeHIle llpUBOP;I1T

K P;PYI'oMY pa31\Iepy Bb1X01(HOI'O 3pa'IKa I\lympOCIWrra, II rJJa3

lleJIb3H 60JIbme C'lifTan, l1J];eaJlbHbIl\l. nOHBJJHIOTCH p;OrrOJJHI1-
TeJJbHb1C p;eweKThf, CIIJIbHO J13McllHron IJC peSYJIbTa'I'. l.h06I,[

orrpep;eJIIITb pa3pomaI01u,ylO cnoc06nocTb ilnmpocHoIJa BMeCTe

C rJIa301lI, HymHo, O'Ienl1)J;HO, 3llaTb CBOll:CTBa rJIa3a, II 3IIaTb,

KaK CHa3bJBaIOTCJI ero p;eWeHTbI. nOCJIep;HUe I\IOmHO oxapaH-
TepH30BaTb I{PIIBbII\IlI ApmOJIbwa, npep;CTanJIOHHbIMII Ha

pHC. 52. no OCB opp;1maT OT:romeHa pa3pemaIOIll,aH crroco6-
HOCTb s, YMHomemIaJI Ha l(JIaMeTp COOTBeTCTBYIOrr(CrO 3pa'I-
Ka (0, a rro OCB a6cI(IIcc-p;llaMcTp 3pa'IHa (0. Pa3JIII'IHbI8

KpHBbJe COOTBeTCTnYIOT pa3Hb1M KOIlTpaCTaM y I\IIJPbI-06'bC!\Ta.
ECJIH 6bI rJJa3 6bJJI IIp;eaJIbHb1l\1, P;JIJI Hamp;OI'O 3Ha'IeHI1H

HOHTpaCTa rrOJIY'IaJIIICb 6hI rrY1fHTIIpHbIe rrpHMbIe. Mb1 BII-

P;HM, KaK BeJIIma pa3HJIIJ;a IIPII 60JIbIIIHX 3pa'IHax. ,I(:rH



58 q. 1. 'fEOPI1H OBPA30BAHlIH 1I30BPAil\. B MHlU'OCE()l[ ,.;

MaJIeHbHIIX 3pa'lHOB, I\IeHbIIIIIX 0,7 M.Aot, pa3pemaIO aHClIO-

C06HOCTb TaHIlW CTanOBIITCJI I\H:'HbIIIe. 8'1'0 BbI3LIBaeTCH,
B '1aCTHOCTII, TaH IIa3bIllaeMLIMlI 3HTOIITII'IeCKIIl\IlI JIBJIeHIIHl\llI,

HOTopbIe CHJIbHO yxyp;IIIaIOT BlIp;cHue II p;eiicTBHTCJJbUO naomo-
p;aIOTCJI IIPII 60JIbIIIIIX YBeJIII'IeHIIJIX. TaH:IIM OOpa301\I, rrpIl
BbIXOJ\HOM 3pa'me rrpIIoopa, 3na'llITeJIbHO rrpCBOCXO;J,Hu ml

0,7 M.1t, 3pa'lOH rJIa3a orpaHII'IIIBaeT pa3peIIIalOllWIO cno-

c06nocTb B nOJIC 1I30opameHlIH MlIKpOCHorra.

J I

0,7 1

Ct.UM,
)0

'

?

PRC. 32.

J 4

HarrpHMep, AJIJI BbIXO,lI)IOl'O  !pa'ma l\lJa.\j('TpO.\1 ;-\ .JUt

pa3peIIIaIO aJI CITOCOOHOCTb rJIa3a p;JIJI TCCT-06'bClna (J,)YIW
C lI:OHTpaCToM, paBIILIM CJ\IIm1n:c, npn nelwrepcHTnoM OCBC-

J[ eHIIlf paBlla  1",5, '1'1'0 COOTBOTCTBYOT paB pfH1HHOJJ cji CflO-

coonocTu B npOCTpalICTBe OU'bCI{TOJ3

3,40),
Y = :Tn sillU '

T. e. B TPII pa3a MeHbIIIe, '10M AJIH l1J\eaJILIlOrO rJra:m.

HIIme rrpIIBep;CHa peaJIbHaJI pa3peIIIaIO aJI CrrOCOOIlOCTb

603aoeppan:IIOHHoro MIIHpOCHOrra rrpII pa3JIII'IHhIX BbIXOJ\HhIX

3pa'lHaX P;JIJI TeCT-06'beHTa C I\OHTpaCTOM, paBHLIM ('J\IIllIn (':

1 03 . 
,
  .

w = 0,7 .At.11, Y =  11'sin"'u ; w = 2 .1/.i11, !J = :2 s ::II ;

'J
(1) = d "\IJI/,

::\ ,451-, !.!J = 2n sin Il
; W = I .IUt,

[,1-,
Y= 2nsin u'
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8TH pe3YJIbTaTbI, HaH 6bIJIO YHa3aHO BbJIDe, OTHOCJITCJI

Ii CJIY'laIO rrepHOp;ll'leCHOrO TeCT-06'beHTa, HarrpHMep, P;I1-

aTOMell.

GAHaKO B MHHpocHonHH rrepHOp;H'IeCHHe 06'beKTbJ p;aJIeKO

lIe COCTaBJIHlOT OOJIbIDHHCTBO C pep;I1 06'b8I{TOB, rrop;JIemaIll,nx

1I3Y'IeHllIO. qacTo cTpeMHTCJI na6JIlOp;aTb '1pe3BbJ'IallHO TOHJUIe

p;eTaJIlI, 'ITO npep;CTaBJIJIeT c060ii Cll.Opee rrp06,TIeMY paaJm-

'ICIIlIJI, 'IeM np06JImIY pa:JpCIUCIfJUT.

.[

------....
"
\
\ ,P==-

I

z)/
-"'"

\
,

,

"
II
--

--

/} f7/lCCll1fJ/1!1IIPom OCt!

PUC. 53.

H.aK H rrp06JIeMa pa3peIDaroIll,eii crroc06HoCTH, Borrpocbl

pa3JIlI'IeHHJI 06'beHTOB CBJI3aHbI C p;IHppaRJ..I,Hell H a6epp aWI-

jIl\llI rrplJ60poB.
PaCCl\lOTplJM Borrpoc 0 pa3JIH'IeHIirr 06'beKTa, COCTOJIIll,ero

lI3 '1epHorO AHcHa Ha CBeTJIOM <poHe (06'beHT C IWHTpacToM,

panHhlM eAlIHHIIe) rrpH H8IWrepeHTHoM OCBeIll,eHHH. rJIa3

6yp;eM rrOJraraTb HAeaJIbHbJl\1.

ECJIH 6bI He 6bIJIO p;H<ppaI{IIUH, pacrrpep;eJIeHUe HHTeH-

CIIBHOCTH rrpep;CTaBJIJIJIOCb 6bI CrrJIOIDHOn HpHBolll Ha pHe. 53.

B p;ei'lcTBUTeJIbHOCTH me, HaH MbI BHp;eJIH, rrOJIY'IaeTCJI rrYHk-

'HlpHaJI HpHnaJI 2. 110 Mepe '1'01'0, HaK Yl\1eHbIDaeTCJI p;ua-

MCTp P;HCIW, paCCTOJIHHe OA' pacTeT, H HacTyrraeT 1\101\lCHT,

iwrp;a HOIITpaCT lJ306paiI{eHlJJI p;HCHa CTaHOBlJTCJI HaCTOJIbHO

e,TIa6hiI\I, 'ITO rJIa3 60JIbIIIe HH'IerO He BlJAHT. MbI p;OCTIIrJIH

rrpep;eJIa pa3JIH'IeHHJI SToro 06'beKTa. ECJIll y-p;HaMeTp

AlIcHa, P;JIJI rrpeAeJIa pa3JIll'leHHJI B Hp;eaJIbHOM l\IHHpOCHorre

[IOJIy'laeM

0,2:1",
!/ = 2/1 sin II



GO Ll. 1. TEOPlIH 0J3PA30BAHlIH lI:JOIJPAiIC B MI1HPOCHOIlE

MO/l\HO TaKIIM mo 06pa30M paCCl\IOTpeTb npeAe,r pa: 
JlIPIeHIIJI 'IepHOll JIIIHIIII Ha CBeTJIOM cpone. ECJIII y-mIIpIIHiI
TOIIKOfl: JII1mnI, OHa MotHeT 6bITb BbI'IHC,JJCHa no cpOpl\IYJIt'

O,02A
y= 2nsinu

.

TaKUl\I 06pa30M, npCAeJI pa3JIIl'IOHUH CIIJIbHO H3l\IOHHOTCH
C cpOpMOH 06'bCKTa. Ou II3MeRnCTCH TaKmo J JUIoAlIoro II '1'0-

1'0 me 06'beKTa B 3aBHCIIMOCTII 0'1' HORTpacTa, 11HTeHCIIB-

HOCTH pacceHHHoro CBeTa II a6eppa J1ll. 11ccJICAOBamre pa;\-
pemaroru;eH cnoc06HoCTH npeACTaBJInCT c060ii O'ICHb C.:'IOil\-
RYro 3aAa'IY, KOTopaH Tpe6yeT OP;lIoBpcMenno :maUIIH

CBOHCTB npII60pa, C03AaIOIIWrO H306paIKcmIO, II CBoi!CTB

rrpncMHIIKa.

l\orcpcHTHOC OCBCIl CHIlC

PaCCl\lOTpIIM Bce IICCJIeAOBaRHLIO paRCO CJIY'Ian, IIcnOM,-

3YH Tenepb KorepeHTIIoe OCBeru;emIe. OTl\IeTIIM TOJIbKO, 'ITO

pa3HIIu,a He oru;YTIIMa AJIH rrCPIIOAII'IeCKOrO TCCTa II nan60JIeo
3Ha'IIITeJIbHa AJIH pa3pemeRIIH ABYX TO'IeK, KilI{ 3TO rrOI\i'\-

3aIIO HIIme:

HOrepeHl'HOC OCB81J(8HIIC

IIepuo8u'IeCKldi
mecm

'},
y=

2nsin II
'

1,03/,
y=

2nsinu
'

](f}t' ln0 1lKll

He1wrepeIITHoe OcneIl\CIIlJC

1,68 "
y=

2nsiull
.

1,221.
y=

2nsinu
.

 hoHacaCTCH pa3JIU'ICUHH l\IaJIeIlbIW!'O 'replloro 1\IICI\<l
na HpKOM cpORC, TO OHO B ABa pa3a ,T(Y'IIIIC npn lwrepOIITIIO\l
OCBeru;eRIIII, 'Iel\I rrpII HCKorcpeIITHOl\f.

9 9. BJIlI1IRIIe cnocooa OCBem;eIllI1l

B l\IIII{pOCKOmnI O'IeRb BameR rrpaBMJIbIILIii I!bI60p CIIO-

c06a OCBcru;eHlUl ;n;JIH rrOJIY'IeHIIH pe3YJIbTaTOB, rrpCACKa3au-
HMX TeopIIeH. XOpOJIlMH 3KCrrepIIl\IeHTaTOp AOJIlHeH rrpo-
fTBJIJITb caMYro 60JIbmyro 3i160TY 0 npaBIJ.TIT>JIOM OCBeru;p-
IIMII 06'bCKTa.
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II pe;:\l>lAYIlI,lIe pe3YJIbTaTbI npl1.MeHIIMbI, KorAa pa3JIlPIHbIe
TO IKU06'beKTa I\WmHO C'lUTaTb He3aBIICIIMbIMII, T. e. HorAa

OCBew;eHue HeKorepeHTHO, JIUOO KorAa OHU CBH3aHbI MerRAY

C06011, T. e. npII IwrepeHTHOM OCBew;eHIIII.

O;:J;HaKo Ha rrpaKTUKe 3TII KpanHlIe CJIY'laII HeB031\10mHbI,

I10CIWJIbHY 06'beHT HO JIBJIHeTCH caMOCBeTHW;IIMCH, a OCBe-

w;aeTCH KaKIIM-JIJ160 IICTO'lHIIKOI\I. TO'lKII OO'beKTa He HBJIHIOT-

CH HU KoropeHTHbIl\IU, 1m nOJIHOCTblO He3aBIICUMhHUI; cYIlI,e-

CTBYOT HeHOTopaH ,n;O,1JH KOrepeHTJlOro II HOHOrepeJlTHOI'O

p

Oc

PFTT. ;';4.

CBeTa. l\aI\ JI:JnOCTIIO, B I\UmpoCl\oITlIIl cyw;eCTBYIOT l f)a
cnocooa oCBell (,HHJ1: HpI1TlI'leCHoe oCBeru;eHIIe 11 OCB( JJ\eHlIO
no I\'i5.1Jepy.

IIpIl KpllTII'IeCIWI\I oCBew;eHIIII (pIlC. 54) II306pameHIIe
npOTHmeHHoro IICTO IHIIKa S npOeInIIpyeTcH nocpel cTBoM
l\OHAeHCopa C I1a nponapaT P. CBeT npOXOAIIT 3aTel\I 'lepe3
06'beKTIIB 0 II 06pa3yeT II306pameHue pI, I13Y'laeI\lOe 'lepe3
Ol\YJIRp Oc. 81'01' cnoc06 OCBew;eHIIR Tpe6yeT HaJIII'lIIR cpaB-
H!ITeJIbHO npOTRII\eHHOrO IICTO'lHIIKa 60JIbillOn RpKOCTII 1I

;J;OCTaTO'lHO OAHOpOAHOrO. 06bI'lHO OT,n;aIOT rrpe,n;nO'lTeIU1e
OCBew;eHIIIO no I\i.iJIepy, I\OTOpOe rr03Bo.'IReT rrOJIY'lllTb C J\ow-

:WHbHlIM IIc:rO'IHIIHOllI O'IeHb OAHopo,n;Hoe II O'lOHb IIHTeHCIIB-

Hoe rrOJIe. 81'01' crroc06 n03BOJIReT HaIlJIY'lillIIM 06pa301\l

YCTpaHlITb pacceRIIHbIii (napa3IITHbIn) CBeT, 1I IIMOHHO 31'01'
cnoc06 npnrOAOH AJJH MeTOAa cpa30BOrO KOHTpacTa II ,[\JJH

IIHTepcpepeHllIIoHHon MlII\pOCKonIIII.
lICTO'lHHH L (pnc. 55) npII nOMOW;II JIIIH3bI C

1 npoeKTU-
PYOTCH Ha AIIacpparMY D2

. )J;IIacppanIa D2 JIOMew;aeTCR B cpO-
KaJlbHOii IIJIOCKOCTII KOHAeHcopa C

2 , TaK '11'0 CBeT 01' HaHoiI-
JJII60 TO'lHI1 I1CTO'lIlIII\a npOXOAIIT 'lepe3 npenapaT P napaJI-
.1JeJJbHbII\I nY'II\OI\I. JhIH3a C

1
II HCTO'IHIIH L 06pa3YIOT 6JIOI\,

He 3aBIICRW;UH 01' MIIKpOCKona, npeACTaBJIRIOW;IIH c060iI

oCBeTIITeJIbnyIO CJlCTeI\lY. IIepe)]; JIIIH30H C] CTaBIITCR IIPII-
COBaH ,n;IIacpparl\Ia D

1 , IWTopaR JI03BOJIHeT perYJIIIpOBaTb



G2 q. I. T.EOPIIH OGl'A;WHAHl1H Il JULPA/i{. Ii MJliil'()('j{OiIE

anepTyPY no meJIaHlIIO. PaCCTOHHue OT ocneTUTOJIbUOll CU-

CTeMbI 1::(0 MllKpOCHona BbI6IIpaIOT TaKnM 06pa30M, 'IT06bI
KOHAeHCOp C

2 AaBaJI B P Ha npenapaTe II306pameHIIe AIIa-

cpparl\H>I Dl' TorAa II306pameHIIe 3TOll AIIacppanIbI BIIAHO

OAHOBpeMeHHO C npenapaTOM II anepTYPY peryJIIIpYIOT TaR,
'lT06bI rrponapaT ObIJI OCBeru;eH TOJIbIW B Toii 'laCTII, KOTopaH
BUAHa n nOJIe MIIKpOCKona. OUJIaCTTI BHe nOJIH Ha6mo)1eHUH

PIIC. 55.

OKa3bIBaIOTCH HeocBeru;eHHLJJ\1II II He IWIOT pacceHIUIOfo cneTa,

COKpam,aH ero TeM caMLIM ):\0 MUHIIMYMa. Ha pnc. 55 rrOKa-

3aHhI TOJIbKO JIY'lU, IIcnYIIIeHHbIe o):\Hoii TO'IIWH IICTO'IHIIKa,
paCnOJIOmeHHOrO Ha ocu MIIKpocKona. D ):\eiicTBIITeJIbHOCTIT,
IICTO'lHIII{ IIMeeT HeKOTOpbIe pa3MepbI IT Kam):\oH ero TO'lKO

cooTBeTcTByeT nY'lOK JIY'leII, aHaJIOrII'lHbIH npeACTaBJIeHHoMY
Ha pITc. 55, HO 60JIee IIJIII MeHee HaKJIOHeHHbIH. B pe3YJIb-
TaTe 'lepe3 Kam):\yIO TO'lKy npenapaTa npOXOAIIT 6eCKOHe'l-
Hoe 'lUCJIO JIY'leH pa3JIII'lHOrO HaKJIOHa U Bce npOIIcxO):\IIT
TaKIIM me 06pa30M, KaH II npII I{pIITII'IeCKOM oenOm;eHlJIJ,
C TeMII, OAHaKO, BamHbIMII npeIIMYIIJ;eCTBaMTI, Ha KOTOpblO
l\IM YKa3bIBaJIII.

MCnOJIb3yn Teopmo P;UcpPaI{IJ;IIII, I'onKHHc IWY'IIIJI oua
HBJIeHUH. I1YCTb r-OTHOIlleHue 'lIlCJIOBOII anepTypbI n' sin ll'

HOH):\eHcopa K 'IIICJIOBOH arrepType 06'.beKTIIBa 1\nmpOclwna:

n' sin n'
r=--

n sin n
.

I'onKluIC IICCJIe):\OBaJI BJlIUlHlIe 3Toro OTHomeHlIH na pa:J-

peIlleHIIe ):\ByX HpKIlX TO'leK Ha 'leIJHOM cpOHe. I1ponapaT
npe):\cTaBJIaeT C060H, HarrpIIMep, CT0IWHHHYIO mIaCTJIHKY,
Ha KOTOPYIO IlcrrapeHueM B BaKYY1\Ie HaHeceH Herrp03pa'lHbII1:
CJIOll aJIIOMIIHIIH. )J;Ba MaJIeHbKIIX OTBepCTHH B 3TOM CJIoe

CJIymaT 06'.beKTOM. Ha pIlC. 56 npep;CTaBJIeHbI pe3YJIbTaTbI
paC'leTa. OTHOIlleHlIe r OTJIOJHeHO no OCII a6eI Hcc, a no OCn
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OP;J;TIHaT-H09cPcpIl IlCHT ]{, Ha KOTOpbTii HYIHHO YMHomlITb

BMpalI\errno 'A/2n sin U, 'ITo6LI nOJIY'IlITb pa3pemarom;yro cno-

co6nocTh. ECJIII rrpene6pe'Ib BJIIIHHIIeM KOHp;oHcopa, BeJIII-

j(

1.6'

!

1.4

 ?

1.0 -

0,8

o 1 Z r= '
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PIIC. ;J5.

'HUta K IIOCTOJIIJJ£a II paBHa 1 ,22, IIpIPIe 1 rrOJIY'IaeTCH yme
1I3BeCTHan pa3pemaIOJIWH cIIoco6HOCTb

=
1,2n

y 2nsinll'

npn Y'1CTe poml <lIIOIHyphI Iwn):\OHcopa rro Y'IaeM
r;puBYKJ 2.

ECJIJI anopTypa IWII):\OHCOpa AIHoro lIWHbmO arropTypbI
OO'beKTIIBa, oCBem;eHlIe rrpn6mlmaeTcH 1\ I\OrepeHTHOMY,
II pa3pemaKJI aHCJIOC06HOCTb IIa):\aeT (y pacTeT); nao6opoT,
OCJIIl arrepTypa KOHp;eHcopa paBHa 8/2 anepTypbI o6'beI\TI1B a ,

rro;rrY'taeTCJI naIIJIY'ImaH pa3pemaIOlIJ;aH CIIoco6HOCTb

1
, 14"-

Y = 2nsinll
-'

(hoT TeopeTIPIeClmii pe3yJIbTaT HlIKorp;a ne ocyrr\eCT-
BJIHeTCH Ha IIpaJ\TIu\e lI3-3a pacceHHHoro CBeTa. OIIMT rrOKa-

3MBaeT, 'ITO TpY):\HO IIpeB30llTII OTHorneHne r=O,6, He IIOJIY-

'IIIB 3al\!eTHOro B03paCTaHlIH pacceHHHoro CBeTa II Tel\! caMMM

RbI:man rra)l;('HJf() T\OfITpaCTa II306pameHIIH.



G4 '1. 1. TEOPHH OBPA30BAlIl1H JI30BPAf!(. H :lIIWPOGlWlJE

BblBO b1IIO I13YQeHlfIO 06pa30BaHilFI I1306pameHIIH

MCCJIe):\OBauue 06pa30BaHUH M306palI\eHlIH B OrrTIPleCKIIX

rrpM60pax rrpIIBO):\IJT K BbJBO):\Y, '11'0 HeJIb3H OrpaHIJ'IIIBaTbCH

pa IKallHI"mCTO reOMeTpIJ'IeCKOH OrrTIJIUr. He06xo):\IJMO YQU-
TbIBaTb ):\eHCTBIIe ):\IJ<PPaIUI;IJM, KOTopaH MomeT KopeHHbW

06pa30 IM3MeHIITb CTpYKTYPY u306pameHIIH. ECJIII MIII{PO-
CKorr TaK me KaK II rrpMeMHlJK (HarrpMMep, rJIa3 na6moAa-
TOJIH) IIAeaJIbHbI, TO IIMeHHO ):\M<ppaIUI;IIH JIIIMIJTupyeT pa3-

pemaIOIll,ylO crroc06HOCTb MIIKpOCKorra. B CJIY'Iae XOpOIIIO
IICrrpaBJIeHHOrO lIHIKpOCKorra, coe):\UHOHuoro C fJIa30M, ):\ II a-

1\1OTp 3 pa'IKa KOToporo 3IIa'IIITeJIbHO rrpeBOCXO):\IIT 0,7 .M.M,

<plJ3IIOJIOrII'IeCKIIe ):\e<peKTbI rrpe06JIa):\aIOT II lIiaCKMpYIOT
3<p<peKTbI ):\II<ppaKIJ;IIM. 06bI'IHO B lIHmpOCKOHI1II JICrrOJIb3YIOTCH
)l;OCTaTO'IHO MaJIOHbKIIe BbIXO):\Hble 3pa'IKJI, II eCJIII rJIa3 MomHO

yno):\06IITb B 3TIIX yCJIOBIIHX II):\eaJIbHOMY rrpII60py, pa3pe-
JIlalOIIJ;YIO crroc06HOCTb CHIIrRaIOT HaII60JIoe CIIJIbHbIe a6ep-
paIJ;UII 06'beKTJIBa. CTpYKTYPY u306pameH1IH BCer):\a orrpe-

lJ:eJIHIOT COBMeCTHO 3<p<peKTLI AIHPPaI{IJ;UII II a6eppaIJ;uii,
a B CJIY'Iae u):\eaJIbHOrO fJIa3a OHIJ mo orrpe):\eJIJUOT II pa:3-

pernalOr.u;yIO crroc06HOCTb.

MCCJIe):\oBaHue CTPYKTYPbI II306palI{eHUH rrpM HaJIII'IUII

)l;lf<ppaKIJ;IIII II a6eppaIJ;IIH O'IeHb BamHO ):\JIH MIIKpOCKomICTa,

TaK KaK 31'0 MomeT rrOllIO'Ib B IIHTeprrpeTaIJ;UU 1I306pamemJii
II nOHIIlITaHIIII Ha6mo):\aeMbIX HBJIeHuii".
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rJIABA 3

{J>A30B:bIll ROHTPACT

10. 06m;ue CBCp;enUlI 0 npoapa'lUblX OO'beRTaX

IIp03pa'IHbIMIJ, MJIU «p;e<pa3upYIOIIl,UMU», 06'beHTaMII Ha-

3bIBaIOT 06'beRTbI, ROTopbIe OTJlIPIaIOTClI 01' oKpymaIOII.WIr
IIX cpep,bI TOJIbKO IIOI{a3aTeJIelVI IIpeJIOMJIeHIIH IIJIII TOJIIIl,IIHOll.
IIpoxom):\cHIIe CBCTa 'lepe3 TaKIIe 06'beKTbI He COIIpOBO/Kp;aeT-
CH II3MCHCHII81\T JIHTCnCIIBHOCTII, II nOJIe Ha6J1Io):\eHIIH KarKeTCH

OP;HOpOP;HbIl\I. :':ho O'leHb BamHbIli KJIaCC 06'beKTOB, ne IIO;rJ;-

p,aIOIIl,IIXCH Ha6JIIO):\eHIIIO 06U'lHbIMII cpe):\CTBalvm; OIl HrpaeT
60JIbmyro pOJIb B MlmpOCKOIIIIII.

IIpOapa'lHbIe 06'beKTbI O'leHb 'laCTO BCTpe'laIOTCH B 6110-
JIOrIIII II 9KcrrepIlMeHTaTopbI BDIHym):\eHbI IIpII6eraTb K

1\1CTOp,aM oKpamIlBaHI1:H, 'lT06DI IIMeTb B03MOJI,HOCTb Ha-

6JIIOp;aTb TaHIIe 06'beKTbI. TaKoe oKpamHBaHIIe MomeT

rrary6HO oTpa3IITbcH Ha /KIIBbIX 06'beKTaX, II09T0l\1Y TaK
BaJIma pOJIb MCTOP;OB <pa30BOro II IIHTep<pepeH IIOHHoro
KOHTpaCTa.

8TH MCTOP;bI II03BOJIHIOT H3Y'laTb mHBDIe TI\aHII B YCJIO-

BIIHX IIO I{palIHeH Mepe CTOJIb JI,e 6JIarOIIpHHTHbIX, KaR II IIpn

1\1eTOp;e OKpaIJlIIBaIlIIH MCpTBbIX TRaHeH.

IIpoapa'lHDIe 06'beKTbI BCTpC'laIOTCH He TOJIbKO B 6I10-

JIOrIIII, HO II BO MHOrHX p;pyrIIx OTpaCJIHX nayKII. Ha-

rrpuMep, B MeTaJIJIyprIIII-IIpIl H3Y'leHIIIl COCTOHHIIH IIOBepx-
HOCTH.

HeoP;HopoP;HOCTII l\1eTaJIJIII'leCKOH IIOBepXHOCTII, IIMeIOIII,ue

OP;UHaIWBYro OTpaiKaTeJIbHYro cIIoc06HOCTb, IIpe):\CTaBJIHIOT
c060ll: KaK 6bI rrp03pa'IHbIe 06'beKTbI, II fIX II3Y'leHIIe C rro-

MOIIl,bIO MeTO):\OB <pa30Boro KOHTpaCTa UJIII MHOrOJIY'leBOii
IIHTep<pepoMeTpIIII ):\aeT BO I\IHOrnX CJIY'laHX 60JIee IIHTepec-
HbIe B03MOmHOCTJI, 'leM 9JIeKTpOHHbIII I\1IIKpOCKOII.

.)'!.
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11. 06m;He OCHOBbI MeTop;a

B MIIKpOCKorrIIII 'IaCTO rrpUXOAUTCH III\IeTb AeJIO C rrpe-

rrapaTaMII, AeraJIII KOTOpbIX HeBIIAIIMbI He nOTOI\IY, 'ITO OHII

CJIIIIlIKOM MaJIbI, a eAIIHCTBeHHO rrOTOMY, 'ITO OHU MaJIO KOH-

TpaCTHbI. TaKoBbI, HarrpIIMep, HeKOTopbIe 6aI{TepIIII, HO

IIMeIOru;Me M CJIeAOB OKpaCKII II TaKIIe me np03pa'IHbIe, KaK

II mIIAKOCTb, B KOTOpyIO OHM norpymeHIu. STII MaJIeHbKIIe

06'beKTbI OTJIII'IaIOTCH OT oKpymaIOru;ell cpeAbI TOJIbKO He-

60JIbIlIIIM pa3JIII'IUOM B rrOKa3aTeJIe rrpeJIOI\WeHIIH. lIcrroJIb-

3YH COOTBeTCTBYIOIJJ;UI\I 06pa301\I UMOIIHO :HO CBOllCTBO, rOJI-

JIaHAcKOMY <PII3IIKY IJ;epHIIKe (1935 1'.) YAa/IOCb pa3pa60TaTb
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PIIC. 57.

HOBbIll MeroA-MeToA <pa30BOrO KOHTpacTa, M CAOJIaTb BUAII-

I\IbIMII TaHIIe rrp03pa'IHbIe 06'beKTbI, KaK orrrrcaHHLIe BbIITIe.

IIYCTb P-rrp03pa'IHbIll 06'bOKT, Ha6JIIOAa0l\1bIlI B 06bI'IHLrii

MIIKpocKorr (pIIC. 57). HUTb JIal\IITbI L npoeI\'fUpyeTcH IIa

IIPIICOBYIO AIIa<PparMY D2 KOHAeHcopa rrpII rrOl\Ioru;II JIIIH3bI C
1.

)J;lIa<pparMa D2 HaxOAIITCH B <pOI\aJIbnOH IIJIOCKOCTII OrrTII'Ie-

CKOll CIICTeMbI C2 KOHAeHcopa. ECJIII 6LI rrpM 8TUX yCJJO-
BIIHX IICTO'IHIfI{ CBeTa 6bIJI TO'Ie'IHbIM, TO '{epe3 rrponapaT P

npOXOp;IIJI 6bI nY'IOH napaJIJIe,1JbHbIX JIY'Ieii. B AenCTBIITeJIb-
HOCTII MCTO'IHIIK BcerAa MMeeT rreKOTOpyIO rrpOTHlKeUHOCTb,
II HamAafI ero TO'IKa c03AaeT rrapaJIJIeJIbnLIII rrY'IOI{ JIY'Ie:rr,

raK 'ITO 'Iepe3 06'beKT npOXOAIIT 6eCKOHe'IHOe 'IMCJIO napaJI-
JIeJIbHbIX nY'IKOB pa3uoro HaI{JIOHa. OKOJIO JIMH3bI C1

pacnOJIomeua IIplICOBafI P;Ma<pparI\Ia Dl' paCCTOHHlIe KOTO-

pOll OT KOHp;eucopa TaKOBO, 'ITO C
2 p;aeT Ha 06'beKTe p;ellCTBIl-

TeJIhHOe M306pameHlIe D
1

. C06CTBeHHO MlmpOCKOII, COCTOH-

ru;lIll 1I3 06'beKTIIBa 0 II OKyJIHpa Oc, n03BOJIHeT IIa6JIIOAaTb

06'beHT P. TaKaH cxeMa OCBeru;eHIIH II eCTh OITIICaHHaH BbIIlIe

Cxel\Ia OCBem;eHIIH ITO H.oJJepy.



PaCClIlOTpIIM, HanpIIMep, MaJIeHI,KYIO np03pa'lHYIO 6aK-

TepIIIO A II npe):\nOJIOIKIIM, 'lTO JIaMna L HBJIJIeTCH MOHOXPO-

)IaTII'leCIUIM IICTOqHIIKOM CBeTa. BaKTepIIH HeBII):\IIMa HO

IIOTOMY, 'ITO OHa OqeHI, IIIaJIa, a npOCTO nOTOMY, 'lTO ee KOH-

TpaCT no OTHOIlIeHIIIO K OCTaJII,HOMY nOJIIO CJIIIIlIKOM cJIa6.

aHa CJIerKa ):\IICpparIIpyeT na):\aIOIIl,JIii CBeT B KOHYC, yrOJI

Y BepIlIIIHbI KOToporo TOM 60JII,IlIe, 'leI\[ l\leHI,IlIe pa3Mep 6aK-

TepJIlJ. Ha pIIC. 57 3aIlITpIlXOBaIIHaH 06JIaCTI, nOKa3bIBaeT

TY 'laCTI, ):\II<pparIIpoBaIIHoro CBeTa,

I\OTopaH nOna)..l;aeT B MIlKpOCIwrr.
YMenI,IlIIIM nal\lHOro OTRopCTIIe ):\IIa-

cppal'l\II,I D
2 TaK, 'lTO(JLI IICnOJII,30Ba-

:TaCI, TOJII,IW ne60JII,IIlaa 'IaCTI, II306pa-
if\eHIlH IICTO'lHIII{a B F. IIOCKOJII,KY F
HaXO):\IlTCH B. cpOKaJII,HOn nJIOCKOCTII

KOHp;eHCOpa C2 , TO nOCJIe npoxom):\e-
HHH HOHp;eHCOpa C2 ' 06'beKTa P II

06'beKTIIBa 0 era JI306pameHue P' no-

oly'laeTCJI H cpOI\aJII,IIOn rrJIOCKOCTII

06'beKTJIlla O. 1I306pameHIIe F
'

TOil\O

IIIaJIO, II 1I1Onnro CqIITaTI" 'lTO B nJIO-

CKOCTII n, npOXO):\HIIl,On 'lep03 II306pa-
meHIle F

'

, nY'lOH npHMOrO CBeTa, nOCbIJIaeMOro JIaMnOn L,
rrOJIHOCTI,IO OT):\eJIHeTCH OT nY'lKa, p;IIcpparIIpOBaHHoro 6aKTe-
pIlen. B STon nJIOCK0CTII npHMon CBeTOBon nY'lOK OCBeru;aeT
JIHIlII, O'l HI,MaJIeHI,KYIO 06JIaCTI" Torp;a KaH nY'lOK p;IIcpparII-
pOBaHHoro CBeTa OXBaTbIBaeT 60JII,myIO 'laCTI, nJIOCKOCTII.

8TO 3allIe'1alUfe O'IOIII, BaJKHO II 6y):\eT IICnOJII,30BaHO B ):\aJII,-

HenmeM.

PaCClIlOTpIIIII TenepI, 06JIaCTI" r):\e HaXO):\IITCH 6aKTepIIH A.

IIYCTI, n-nOKa3aTeJII, npeJIOIlIJIeHIIH STon 'laCTIIII;bI, a n'-
nOKa3aTeJII, npeJIOMJIOHIIH IKIIP;KOCTII, B HOTOPYIO OHa no-

rpymeHa (pIIC. 58). ECJIII nOKa3aTeJII, npeJIOIlIJIeHIIH n He-

I\IHOrO 60JII,me n
'

, TO CBeT, npOXO):\HIIl,IIn 'lepe3 6aHTepIIIO
(JIY'l 1), HeCHOJII,KO 3ana3):\bIBaeT no OTHomeHIIIO H CBeTY,

rrpOXOp;HIIl,eMY 'lepe3 mIIp;KOCTI, IIIIIIIIO 6aKTepIIII (JIY'l 2).
IIepeBe):\el\l STO YTBepIK):\eHIIe Ha H3I,IK BOJIHOBOn TeopIIII
CBeTa. 1I3BocTHO, 'ITO MOHoXpOMaTlPieCI{IIe CBeTOBI,Ie HOJIe-

6aHIIH MoryT 6I,ITI, npe):\CTaBJIeHbI CIIHYCOIIp;aJII,HbIMII KOJIe-

6aHIIHMII TIIna y=a sin x, rp;e y-cMeru;eHIIe npII KOJIe6aHIIII,
a-ero aMnJIIITy):\a, a x-a6cII;IIcca KOJIe6moIIl,enCH TO'IKII.

I'JI. 3. <l>A30Bbr:0: HOH'rPACT 69
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PIIC. 58.
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CIIHYCOH):r;a 2 Ha pIIC. 59 IIpOi'J;CTaBJIHOT, TaHUM o6paso.\I,
CBeTOBoe HOJIe6amle, pacnpocTpaHHIOJu;eecH no nYTII 2

pIle. 58. CBeToBoe HOJIe6aHIIe, npOXOi'J;HIu;oe 'Iepes 6aHTepIIIO,
HeMHoro sanaSi'J;bIBaeT no OTHorneHIIIO H npei'J;Lli'J;ym;el\1Y II 1110-

/ReT 6bITb IIso6pa/ReHO CIIHYCOlli'J;OH 1, TO/Ri'J;ecTDoIIIIOH CIIHY-
COIIi'J;e 2, HO nellIHoro Ci'J;BIIHYTOH no OCII X. 8TH i'J;Be CIIHY-
COIIi'J;bI <paInUqeCKII IIi'J;eHTII<IHLI, TaH HaH 6aKTepUH lIeBHi'J;I1l\1a
BCJIei'J;cTBIIe Hei'J;ocTaTo'uIOro HOlITpaCTa; i'J;PyrIIMII CJIOBaMII,
IIHTeHCIIBHOCTb CBeTa Oi'J;IIHaKoBa no BceMY nomo. TaK HaH, no

onpei'J;eJIeUIIIO, IIHTeHCHBHOCTb nponOPIIHOlIaJIMIa HBai'J;paTY

y

.....-

2n

Pnc. 59.

aIlIIIJIIITYi'J;bI a2
, TO Bce IWJIe6aHIIH, npOXOi'J;HIIl,He 'lepes

rrpenapaT, IIMeIOT Oi'J;IIHaHOBYIO aIlIITJIIITYi'J;Y, B 'laCTUOCTII

II HOJIe6aHIfH 1 II 2, HOTopbIe, CJIei'J;OBaTeJIbJIO, TO/Ri'J;eCTBeHHbI.
8TII HOJIe6amfH JIIIrnb CJIerHa Ci'J;BIIHYTM Oi'J;HO no OTHO-

rneHIIIO H i'J;PyrOMY; rOBopHT, 'lTO lIIe/Ri'J;Y HIIIIIII IIMeeTCH He-
60JIbrnaH paSHOCTb <pas. PacclIIoTpIIM CIIIIYCOIIi'J;Y 1, rrpei'J;-
CTaBJIHIOm;yIO HOJIe6aHIIe, npornoi'J;rnee 'lopes 6aKTepuIO. Ee
MO/RHO paCCI\IaTpIIBaTb HaH CYMMY i'J;BYX CIIHYCOIIi'J;-CIIHYCOH-
i'J;bI 2 II CIIHYCOIIi'J;bI 3, Ci'J;BIIHYTOII Ha n/2 (pasHocTb <pas n/2)
no OTHorneHIIIO H npei'J;bli'J;ym;eH, II C O'lOHb lIIaJIOH aMrrJIH-

TYi'J;OH OM.
ITpOCToe paCCl\IOTpeHIIe pIIC. 59 IJOHaSbIBaOT, 'lTO CYMMa

Opi'J;IIHaT 9THX i'J;ByX HpIIBbIX BHOBb C03i'J;aeT CIIHYCOIIi'J;Y 1.
MO/RHO CKa3aTb, 'lTO CIIuycOIIi'J;a 3 cooTBeTcTByeT HOJIe6a-

HIIHM, i'J;II<pparIIpoBaHHbIM 6aHTepIIoH. Eo aMrrJIIITYi'J;a Olv!
TeM MeHbrne, 'leM MeHbrne pa3HocTb n-n'. B npOi'J;eJIe npII
n=n/ Ci'J;BIIr CIIHYCOIIi'J; 1 II 2 (T. e. pa3HOCTb <pa3 lIIe/Ri'J;Y
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JIY'IaI\III 1 II 2 IIa pUC. 57) paBeH HYJIIO. CIIHycouJ];a 3, O'Ie-

BIIJ];HO, IIC'Ie3aeT; 60JIbrne neT J];U(pparupOBaHHbIX KOJIe6a-
HIII1. l!To KaCaeTCJI CIIHYCOIIJ];bI 2, TO OHa npeJ];CTaBJIJIeT
KOJIe6aHIUI, HenocpeJ];CTBenuo Y'IaCTByrom;IIO B 06pa30Bauuu
II306pailWHIIJI F'.

IIoJ];BoJ];JI UTor, MomHO CKa3aTb, '11'0 HOJIe6aHUe, rrpo-

rneJ];rnee 'Iepe3 6aHTepluo, MomeT 6bITb pa3JIOmeHO Ha p;Ba

I\OJIe6aHIIJI: OAHO TaHoe me, HaH n KOJre6auuJI B OCTaJIbHbIX

Y'IaCTHaX nOJIJI 3peHUJI, a J];Pyroe--AuWparupOBaUHoe 6aH-

Tepuell, aMnJIIITyp;a HOToporo TeM MeUbrne, 'IeM 6JIume n H n
'

.

B IIJIOCHOCTU n (CM. pUC. 57) WOKaJIbHOM nJIOCHOCTU

06'beKTlfDa MIIKpocIwna nepBoe HOJIe6aHUe, Ha3bIBaeMoe

rrpmILnr, COOTBeTcTnyeT u306pameHIIro F', a BTopoe- COOT-

BeTCTBYOT AuwparIIpoBaHHoMY CBeTY, HOTOpbIll pacnpeAe-
.'IJIeTCH BOKpyr F

I

II CADIIHYT rro wa3e na n/2 no OTHoilieHuro

H nepBoMY (CM. pUC. 59). IIpHllwe HOJIe6aHIIe Ha3bIBaIOT CABU-

HYTbII\! no Wa30 Ha n/2 no OTHomeHUIO K AuWparupoBaH-
HOMY.

PaCClITOTJ)J[!\I Terropb I1306pameHuo P' 06'bOKTa P.

1I306panwHue GaI\Tepuu nOJIY'IaeTCJI B pe3YJIbTaTe CJIO-

monUJI BcerAa CABIIHYTbIX no wa3e Ha n/2 HOJIe6aHUii 2 U 3,

KOTopbIe npIIXOJl.HT B A I. Momno rrOHa3aTb, '11'0 HBaApaT

pe3YJIbTuPyrom;ell aI\IIIJIliTYAbI, T. e. IIUTenCUBHOCTb CBeTa

B II306pameHuII A
I

6aHTepuu, onpOAeJIJIeTCJI CYMMOM KBaA-

paTOB COCTaBJIJIlOm;IIX aMIIJIIITYA 2 U 3 (CM. pUC. 59).
lIHTOUCIIBHOCTb I] II306palI{enUJI A

I

onpO)l;CJIrreTCJI, TaHUM

o6pa3o:\I, COOTHomeHueM

II = a
2
+ 0iYf 2,

IIJIII, eCJIII wa30BbIM cAllIlr MemAY 06eUl\UI CUHycoIIJ];aMu

O'IeHb I\IaJI (1'. e. OCJII! n O'J()Hb 6JIII3KO H n
'

,
a OM O'IeBUJ];HO

I\IaJIO II ero ImaApaToM MOllino npeHe6pe'Ib), UMeeM

II = a
2

;

l1HTeHCUBHOCTb CBOTa OAUlIaHOBa BO Bcex TO'IKaX u306pa-
llieHIIJI P', 6aI{TepliJI ueBuAuMa.

IIpeAIIOJIOIIU!M, '11'0 C nOl\rom;bIO cooTBeTcTByrom;oro npu-

crrOC06JIeIIIIJI OKa3aJIOCb 6bI B03MOlliHbIM cABunYTb HPUBYIO 3

em;e Ha n/2. PacCMOTpIfl\! 06pa30BaHue II.a06pameHUJI P'

npu TaHIIX yCJIOBIIJIX. OTHOCUTeJIbHOO pacnoJIomenue.
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KOJIe6aHIlll 2 II 3, HOTopbIe rrpOllIJIII 'Iepe3 6aI\TepIlIO II rrpIlrnJII1
B ee Il306pameHIle, 6YJJ;eT COOTBeTCTBOBaTb JIIl60 pIlC. 60, a,
JIIl60 pIlC. 60, 6.

B CJIY'Iae, Il306pameHHOl\I Ha pIlC. 60, a, JJ;Ilcpparl1pOBan-
HbIe HOJIe6aHIUI 3 orrepemaIOT rro cpa3e rrpHl\Ible KOJIe6alUlH 2
IlJIIl, 'ITO TO me ca IOe, rrpHl\Ible HOJIe6aHIlH 2 3arra3JJ;bIBaIOT
no OTHorneHIlIO I{ JJ;IlcpparIlpoBaHHbIM KOJIe6aHIlHM 3. B CJIY-
'Iae, rrOHa3aHHOM Ha pIlC. 60, 6, Ha6JIIOJJ;aeTcH 06paTHoe
COOTHorneHIle. Ha pIlC. 60, a JJ;Ba IWJIe6aHIlH 2 II 3 HaXOJJ;HTCH

!I !I

z x

a) oj
Pnc. 60.

B cpa3e II rrpocTO CKJIaJJ;LIBaIOTcH. Pe3YJlbTIlPYIOrrWH amwu-

TyJJ;a B Il306pameHIlII 6aHTepmI paBHa

a+OM,

a IlHTeHCIIBHOCTb

II = (a + OM? = a
2
+ 2aUM,

Tal{ HaH BeJIIl'IIlHOll OM 2
MOiImo rrpeHe6pe'Ib.

BOHpyr 6aKTepIlII a IIIJIIlTYJJ;aOCTaeTCH paBHOil: a II lIIITCII-

CIlBHOCTb paBHa

1
2
= a

2
.

lIHTeHCIlBHOCTb II Il306pameHIlH 6aHTepIllI OTJIII'IaeTCH 01'

IlHTeHCIIBHOCTII 12 OCTaJIbHOrO rrOJIH. BaHTepIlH CTaHOBIITCH

BIlJJ;IlMOll. Ha pIlC. 60, 6 KOJIe6aHIlH 2 II 3 HaXOJJ;HTCH B rrpo-
TIlBocpa3e II BbI'IIlTaIOTCH. Pe3YJIbTIlpYIOI.JJ;aH aMrrJIIlTYJJ;a
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B Il306pail\eHIlH UaI\TepIJII paBHa

a-OM,

a HHTenCIlBHOCTb

I = (a - OM)2 = a
2 -2aOM .

3)];eCb 1; OTJIlI'meTCH 01' 1
2

II 6ar\TepHH CHOBa BII)];Ha.

B rrepBoM cJIY'Iao (pIIC. 60, a) I; > 1
2
H 6aI\TepIIH HameTCH

60JIee CBeTJIOll, 'IellI OCTaJIbIIOO rrOJIe, BO BTOpOM CJIY'Iao

(pIIC. 60, 6) 1; < 1
2

II 6aHTepIIH I ameTCH 60JIee TeMHOll.

TaKIDI 06pa30M, )];OnOJIIJIITOJIbHOe CMem;eHIIe HpIIBOH 3 Ha

n:/2 rro OTnomeHIIIO I ee rrepBOHa'IaJIbHoMY rrOJIOmeHIIIO,
T. e. cpa30BbIH C)];BIII' Ha n:/2 rrpHMbIx HOJIe6aHIIH rro OTHO-

meHIIIO H )];IIcpparnpoBaHHbIM, rr03BOJIHeT rrpeBpaTIITb Ma-

JIeHbKYIO pa3HocTb cpa3 B 06'1>eKTO (pa3HocTb rroHa3aTeJIeH

rrpeJIOMJIeHIIH IIJIII TOJIm;IJH) B pa3HocTb IIHTeHcIIBHocTeII

CBeTa B II306pameIlIIIJ. B 9TOM II 3aHJIJO'IaeTCH cyrr HocTb
«lITeTO)];a cpa30Boro IWHTpacTa».

12. IJpaKTU'IeCIWe ocymeCTBJIeHIIe
(,  BIIrac1Ja3bI Ha n:/2

MbI BIl)];eJIlI, '11'0 C;rJ;BIIr cpa3bI Ha n:/2 Mem)];y rrpHMbIM
II )];IIcpparupoBauHbIM CBeTOM rr03BOJIHeT Ha6JIIO)];aTb rrpe-
IIapanI, 06pa30BaHHbIe MaJIeHbHIIMII rrp03pa'IHbIMII )];eTa-

.1fHMII. KaH ocym;ecTBIITb TaHoe rrepOl\Iem;eHIIe CIIHYCOII)];bI 3?

3a)];a'Ia MomeT 6bITb pemeHa O'IeHb rrpOCTO, eCJIII 06pa-
TIITbCH I pUC. 57. KaK lIlbI yme rOBOpIIJIII, rrpHMoH CBeT 01'

lICTO'IHIIIm II CBeT, )];IIcpparIIpoBaHHbIH 6aKTepIIell, rrOJIHO-

CTblO pa3;rJ;eJIHIOTCH B TO'IKe P' rrJIOCHOCTII n:. lIMeHHo 3;rJ;eCb
lIIOmHO B03)];e:llCTBOBaTb Ha O;rJ;IIH CBeT, rrpaKTll'IeCHII He MO-

HHH )];pyrOH. BP' MomHO rrOMeCTIITb rrp03pa'IHYIO rrJIaCTIIH-

KY, HaCTOJIbHO J\raJIeHbHyIO, 'IT06bI 'Iepe3 Hee rrpOXO)];IIJI
TOJIbKO npHMO:ll CBeT 01' IICTO'IHIIHa, a rrpOXO)];Hm;IIM 'Iepe3

9TY rrJIaCTIIHKY ;rJ;IIcpparIIpoBaHHLIlI! CBeTOM MomHO 6bIJI0

rrpeHe6pe% (pIlC. 61).
C rrOMOm;blO TaH IIa3LrnaeMoH cpa30Boll rrJIaCTIlHHII Q,

T. e. rrJIaCTIJHKH, IIMeIOm;eH HymHYIO TOJIm;IJHY II rrOHa3a-

TeJIb rrpeJIOllIJIeHlUI, rrpHMoe KOJIe6aHIIe (CIIHycOII)];a 2) MomHO

C)];BIJHYTb rro cpa3e Brrepe)]; IIJIII Ha3a)];, He MeHHH ;rJ;IIcpparn-
pOBaHHbIX HOJIe6aHII:ll (CIIHycOII)];a 3).
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113 pIIC. 59 CJIeAyeT, '11'0 cpa30BaH IIJIaCTIIHHa AOJIiRHa

cABIIraTb rrpHl\1bIe HOJIe6aHIIH 2 Ha 'IeTBOpTb AJIIIHbI BOJIHbI
rro OTHOilieHIIIO H AIIcpparHpoBaHHbIM 3 (cpa30BaH rrJIaCTIIHKa

rrpeJI;CTaBJIHeT C060H rrJIaCTIIHI y B 'IeTBepTb BOJIHbI). OrrTII-
'IeCKIIH rrYTb rrpHMbIx KOJIe6aHIIH, rrpOXOAHI.JJ;IIX 'Iepe3 cpa30-
BYIO rrJIaCTIIHKy TOJII.JJ;IIHOH e C rrOHa3aTeJIeM rrpeJI01\IJIeHIIH lY,
paBeH N. e, a OrrTII'IeCKIIH rrYTb AIIcpparIIpoBauHbIx HOJIeOa-
HIIH, rrpoxoAHI.JJ;IIX MIJ1\IO (HarrpIIMep, B B03Ayxe), paBeH e.

4 
P Jff/fjj1Afif1//7zW2.

4'

.@
P' Oc

o

PIIC. 61.

ECJIII A-AJIIIHa BOJIHbI IICrrOJIb3ye1\IOrO CBeTa, TO l\OJlil\HO
BblITOJIHHTbCH YCJIOBIIe

A

Ne-e=(N-l)e=4'
ECJIII AIIcpparIIpoBaHHLIe HOJIe6aHIIH rrpoxOAHT 'Iepe3

rrJIaCTHHKY TaKoH iRe TOJII.JJ;IIHbI e, '11'0 II cpa30BaH rrJIaCTIIHKa,
HO C rrOKa3aTeJIeM rrpeJIOMJIeHIUI N', TO rrOJIY'IaeM

(N-N')e= .

PaCC1\IOTpIIM rrJIaCTIIHHY rrepBoro TIIrra-rrpHMbIe HOJIe-
6aHIIH 3arra3AbIBaIOT rro cpa3e II IIMeeT MeCTO COOTHomeUIIe,

H306paiReHHOe Ha pIIC. 60, a. B aTOM CJIY'Iae cpa30BbIH KOH-

TpaCT Ha3bIBaIOT OTpIIu;aTeJIbHbIM cpa30BbIM I\OUTpaCT01\f.
YBeJIII'IIIM TOJII.JJ;IIHY cpa30noH rrJIaCTIIHIUI TaK, '-!T06LI

A
(N-l)e=3 4 ,
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TorAa rrpHMbIe HOJIe6amm 3arra3AbJ:BaIOT Ha 3 n/2 = 2 n - n/2.
TaK HaK CABIIr Ha 2 n HU'IerO He MeHHeT, TO Bce rrpOIIcxOAHT
TaK, KaK eCJIII 6bI rrpHMbIe HOJIe6aHIIH 6bIJIII CABIIHYTbI Ha n/2
BrrcpeA, II MM IIMeeM CJIY'IaH, II306paIKeHHbIH Ha pUC. 60, 6.

<Da30Bbd:'J HOHTpacT B 9TOM cJIyqae Ha3bIBaIOT rrO.TIOIKIITeJIb-

HbIM. IIpeArrOJIOIKIIM, 'ITO n> n', CJIeAOBaTeJIbHO, 6aHTepHll
oYAeT Ka3aTbCJI oOJIee JI PIWII, 'IeM OCTaJIbHOe rrOJIe rrpH

OTpUJIaTeJIbHOM cpa30BoM HOHTpacTe II MeHee JIpI\:OH rrpu
rrOJIOIKHTeJIbIlOM. B TaOJI. 1 rrpIIBeAeHa cBoAKa 9TIIX pe-
aYJIbTaTOB.

Ta6JIHD;a 1

OTpIID;aTeJIhHhlH <pa30DhIH
KOlupacT

l(jJa30BaR IIJIaCTHHHa Cf\BUraeT

Haaa)1 rjJas¥ llpfIMhIX HOJIeOaHHH)

IIoJIoJf\HTeJIhHhlH .pa30Bhli'1
KOHTpacT

(rjJasoBaR IIJIaCTUHHa C)1BUl'aeT
HaSa)1 rjJaa¥ IIHrjJparHpoBaIiHhIx

HOJIeOaIiHH)

n>n' 061>e1U BHT(CII 60JIee np1mM,
'!OM OCTaJIhHOO nOJIC

061>eKT BIIJJ;eH MeHee npKJIM,
geM OCTaJIhHOe nOJIe

n<n' 061>CKT BHT(eH MeHee IlpKHM, 061>eKT BIIT(eH 60JIee npKIIM,
geM OCTaJIhHOe nOJIC geM OCTaJIhHOe nOJIe

n -liOHaSaTeJIh rrpeJIOMJIeHHf! Ha6JIIO)1aeMOrO OO'heHTa (5aHTepHH);
n'-liOHaSaTeJIh rrpeJIOMJIeHHf! CpC)1h1, OHp¥ffialOll\efI IiaOJIlOgaeMhIH OO'heHT.

13. l\OHTpaCT H300pamcmfH; qYBCTBHTCJIbHOCTb MeTOAa

PacCMOTpIIl\I Y'IaCTOK II306palKeHIIH, ABa rrOJIJI HOToporo,
1 II 2, -pa3AeJIeHHbIe JIIIHIIeH AB, IIMeIOT pa3JIH'IHYlO OCBe-

m;eHHOCTb. IIycTb I
1-ocBem;eHHocTb rrOJIJI 1, a I

2
-rroJIJI 2.

ECJIII II OOJIbme 1
2 , TO HOHTpaCT 9TIIX rrOJIeH paBeH

11 -12

'Y = ----r:-
.

II pII IICrrOJIb30BaHIIII MeTOAa cpa30Boro HOHTpaCTa rrp03pa'I-
HaJI oaKTepIIJI CTaHOBIITCJI BIIAIIMOH, ee II300paIKeHIIe IIMceT

HeKOTOpylO oCBem;eHHocTb II' OTJIII'IHYIO OT OCBem;eHHocTII 1
2

OCTaJIbHOrO rrOJIJI. Ee HOHTpacT MOIKHO BbI'IIICJIIITb KaH HOH-

TpacT MelKAY ABYMfI rrOJIfllI1II pIIC. 62.
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lIHTeHCIIBHOCTb CBeTa B H306pameHl'UI 6aI{TepHH paBua

11 =a
2 +2aOM,

a HHTeHCI1BHOCTb OCTaJlbHOro IIOJUr

1
2
= a

2
,

OTCI01 aIWHTpaCT, C HOTOpbIM BJifAHa 6aKTepHH, paBC'H

 )=
11 -12

=' 2
OM

I 1 2

-

a
.

ECJIIl IIOI{a3aTeJIb rrpeJIOMJIOHHH GaHTepHJI 1l O'IeHb lItaJIO

OTJIIftJ:aeTCH rrOKa3aTeJIH IIpeJIOMJIOHIUI oHpymarOllJ;ell: cpe-
llbI n', TO OM, a Bl\1eCTe C HIlM II 3Ha<reHIle y, lIIaJIbI. MOIHHO

/J yBeJIIl<rIlTb KOHTpaCT y, C HOTOpbIlII BIlA-
na 6aHTepIlH, IJ TeM caMbIM 06JIer<rUTL
Ha6JIIOAeHIJe. llpeAIIOJIOI:I\lIlII, <rTO cpa30-
Ban IIJIaCTIllma Q IIOrJIOm;aeT CBeT. ::.ho

HIl<rero HO Il3MeHIlT B HOJIe6auIJIl .':i

(ClI!. pIlC. 59), TaH KaK AHcpparIlpoBaHHLlii
CBeT, HOTOpbIll: OHO IIpeACTaBJIHeT, IIO<rTIl

IJ;eJIIlHOllI IIPOXOAIJT lIIIlllIO cpa30BOll: IIJIa-

CTIlHKIl. HaIIpoTIlB, aMIIJIIlTYAa a ClfHY-
B COIlAbI 2 (IIpHlIIOll: cBeT) YlIIeHbllJIITCH TeM

Pnc. 62. 60JIbllJe, <reM CIIJIbHee rrOrJIOm;eHIIe cpa30-
BOll: IIJIaCTIIHKII. 113 IIpeALIAym;ero COOT-

JIOllJeHIlH, HOTopoe OIIpeAeJIHeT HOHTpaCT u306pameHIJH 6aK-
TepIIII, BIJAHO, <rTO BCHKoe YMeHbllJeHIIe a rrpII IIOCTOHIIHOllI

OM rrpuBoAIlT H yneJIII<reHIIIO HOHTpacTa. MomHo IIpOII3-
BOJIbHO YBeJIII<rIITb HOHTpacT Il306pameHIIH, YBOJIII<rIlBaH
IIOrJIOm;eHIIe cpa30BOll: IIJIaCTlfHKII.

B Ta6JI. 2 AaHbI 3Ha<reHIIH HOHTpaCTa IJ306pameHIIH IIpn
pa3JIII<rHbIX 3Ha<reHIIHX IIOrJIOm;aIOm;ell: crroco6HoCTII cpa30-
BOll: IIJIaCTIIHHII, TOJIm;IJHbI Ha6JIIOAaeMOro 06'beHTa e II pa3-
IIOCTII n-n' IIOKa3aTeJIH IIpeJIOMJIeHIIH 06'beHTa U oKpymaIO-
m;ell: CpeAbI.

TaHUM 06pa30M, AJIH 06'bOHTa TOJIm;UHOll: 10 1-1, IIOHa3a-
TeJIb IIpeJIOMJIeHUH HOToporo OTJIU'meTCH OT IIOHa3aTeJIH

npeJIOMJIeHUH cpeAbI Ha 0,001, B CJIy<rae IIpo3pa<rHOll: cpa30-
BOll: IIJIaCTUHHU IIOJIy<raeTCH HOHTpacT 0,20. ::.:ITO He o<reHb

MaJIbIll: HOHTpaCT, HO OH em;e ne 06eCIIeQIJBaeT YAo6cTBa
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Ta6JIJID;a 2

OCJiaOJieIIHe rrll)1alOll\ero CBeTa

IJpospaquali
rjJa30Baii
rrJIaCTHIIHa 5-Hp aTIIoe 1 O-Hpa THoe 50-HpaTHoe

0,0005 0,0010,0005 0,0010,0005 0,0010,0005 0,001

1 f1 0,01 0,02 0,02 0,04 0,03 0,06 0,07 0,14

5  l 0,05 0,10 0,10 0,20 0,15 0,30 0,35 0,70

10 f1 0 ,10 0
,
20 0 , 20 0

,
40 0,30 0 , 60 0

, 70 1

HaomoAeHIUI. TOT me o6'beIu, Ha6JIIOAaeMbIII C IJOMOru;bIO

<pa30BoII IJJIaCTIIHKII C 5-I{paTHbIM oCJIa6JIeHIIeM IIaAaIOrr el'O

cBeTa, IIl\IeeT yme IWHTpacT 0,40 (xopornIIll HOHTpacT).
C <pa30BoH rrJIaCTIIHKoll C 50-HpaTHbIM oCJIa6JIeHIIeM CBeTa

JJ,OCTIIraeTCH IltaHCIIlItaJIbUbIll HOHTpacT. llOCKOJIbHY B I\IIIHpO-

CKorre BcerAa rrpIIcYTcTByeT rrapa3IITHbIH CBeT, II rro APyrIIlIr

rrpn'lIIHaM, KOTopbIe 6YAYT YTO'lHeHbI B AaJIbHeHrneM,

<pa30Bble rrJIaCTIIHKII C rrOrJIoru;aIOru;eH crroc06HoCTbIO, rrpeBbI-
rnaIOru;e:I1 rrpnneAeHHYIO B Ta6JI. 2, IICrrOJIb3YIOTCH peAKo.

YKamel\I, OAllaHO, '1TO, HCrrOJIb3YH O'leIlb rrpOCTbIe OrrTII'Ie-

CKIIe YCTpOHCTBa 6ea '1pe3MepHbIX YBeJIII'IeHIIll, 1II0mHO BbIH-

BUTb pa3HIn yB OrrTH'IeCKIIX rrYTHX B UeCKOJIbHO aHrCTpeM

(1 .A. =0,000001 .AUt) ,
T. e. rropHAKa pa3l\Iepa l\!OJIeI{YJIhI.

14. TIpIlJlOilWHHe K MHKpocKony

ECJIII B F
'

rrOMeCTHTb MaJIeHbHyIO <Pa30BYIO rrJIaCTIIII-

t.:y, TO cxeMa, II306pameHHaJI Ha pIIC. 57, rrpeAcTaBIIT
C060ll rrpIIHU;HrrUaJIbnyIO cxeMY <pa30Bo-KoHTpacTHoro MII-

I\pOCIwrra.
MbI He YTO'lHHJIII <POPMY OTBepCTIIH AIIa<pparMbI D2

II CO-

rrpHmeHHOH C neII <pa30BOll rrJIaCTIIHKII B F'. ECJIII D2-IJPH-

COBaH AIIa<pparMa, TO OTBepCTIIe 6YAeT HpYrJIbIM II AIIaMeTp

ero AOJI/I{en OJ,ITI, l\oCTaTo'lHo lITaJIbIM, '1T06bT MaJIbIM 6bIJIO
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II306pamemle D2
B P'. O'IeBIJJ];HO, 'IT() pa3J];eJIeHIJe IIpHl\IOrO

II J];II<pparIIpOBaHHOrO IIY'IKOB OHameTCJI IIJIOXIIM, ecml 9TO
II306pameHIIe 3allllIeT B IIJIOCHOCTII Jt 3Ha'IIITeJIhHYIO IIJIOrrWJJ;h.
)J;JIJI xopornell pa60ThI cxeMbI B u;eJIOM Hymno, qTo6bI J];Iia-

MeTp MM
'

3arnTpIIXOBamlOll 06JIaCTII (CM. pIIC. 57), COOTBeT-

CTBYIOrn;ell J];II<pparIJpOBaHHblM JIY'IallI, 6bJJI HaCTOJIhHO BeJIIiK,
HaCKOJIhHO J];OIIYCHaeT 06'beHTIIB (BO BCJIKOM CJIY'Iae IIplIMepHO
B 10 pa3 60JIbrne d).

lIcrroJIb30BaTb HpymyIO J];IJa<ppaI'J\IY II HpymyIO <pa30
-

ByIO IIJIaCTIIHHY HepaU;IJOHaJIblIO, TaR KaR OlIIi J];aIOT IlIaJIO

CBeTa. YJ];o6Hee B <pOl\aJIbHOll IIJIOCKOCTII IWHJ];encopa F

t1+0
a) dJ aJ

PIIC. 63.

YCTaHOBIITb rn;eJIb, a BP' -<Pa30BYIO IIJIaCTIIlmy TaKOIf JI;e

rn;eJIeBIIJ];HOll <pOpMbI. llIIIpIIHa rn;emI P J];OJImiia 6LITb TaHOll,
qTo6bI ee II306pameHIIe BP' 6bIJIO IIepeI\pbITo <pa30BOll rrJIa-

CTIIHKOll. ECJIII IICrrOJIb3yeTcH JIIJnellHaJI <pa30BaJI IIJIaCTJIIIKa,
yJ];JIIIHeHHbIe B IIeprreHJ];IIHYJIHpnOIlI H Hell HanpaBJIenIIII 06'beK-
TbI He BIIJ];HbI. TaKaJI rrJIaCTIiHHa J];aeT IIpeIIluyrn;OCTBeHHoe Ha-

IIpaBJIeHIIe Ha6JIIoJ];eHIIJI. )J;OCTaTO'IHO IIOBepnYTb 06'beKT,
'ITo6bI nOHBHJIIICb J];eTaJIH, HOTopbIe HeJIb3JI 6bIJIO BUJ];eTb
B IIepBOHa'IaJIbHOIII IIOJIOmOnIIII. JIIIHellnaJI <popllla IIl\IOeT

O'IeHb BamHbIe IIpeIiMyrn;ecTBa, 0 KOTOpblX !\Ibl 6YJ];eM rOBO-

pIJTb B CBJI3IJ C IIpIIMeHeHIJellI MeTOJ];a <pa30Boro HOHTpaCTa
B MeTaJIJIOrpa<pIIII.

lIcrroJIb3YIOTCJI TaKme <pa30BbIe mraCTIIHIOI B <pOpllte
HnaJ];paTa IIJIII HpecTa (pIIC. 63, a II 6), no 'Iarn;e Bcero

IIpUIlIeHJIOTCJI HOJIbu;eBaJI <pa30BaJI IIJIaCTIJHKa (pIIC. 63, 6),
HOTOpaJI He J];aeT IIpeIIlllyrn;ecTBenHoro HarrpaBJIeHIIJI Ha-

6JIIOJJ;eHIJJI.
B CJIyqae HOJIbu;eBOll <pa30BOll IIJIaCTHHIOI (puc. 64)

J];IIa<ppanIY D2 , IJl\feIOrn;yIO <POPMY KOJIbu;a, nOl\I8rn;aIOT B <po-
HaJIbHOll IIJIOCHOCTII HOHJ];eHcopa C

2
II na Hero IIpoeKTIIpYIOT
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ll306pameHIIe IICTO'1HllHa L, YBeJIII'1eHHOe HaCTOJIbHO, '1T06hI

nOHpbITb BCe '1aCTII IWJIbu;a. ROJIbu;eBaH wa30BaH rrJIaCTIIHHa Q
nOMem;aeTCH B WOHaJIbHOH IIJIOCHOCTII 06'beHTIIBa 0 II IIepe-
HphIBaeTII300pameHIIe ROJIbu;a D2 . 3)J;CCb IDIIplJHa HOJIbu;a

Ta1\me )J;OJImHa 6bITb IIO-

pH)J;Ha O)J;IlOii )J;eCHTOH )J;IJa-

MeTpa AfAf', a ero cpe)J;-
HlIH )J;lIa!IIeTp

-

IIopH)J;Ha
rrOJIOBIIHbI fiefAf'. IIocJIe)J;-
HIIii pa311Iep l\IOiKCT !lIC-

HHTbCH n p;OCTaTO'-IHO IllJ[-

pORIIX rrpe)J;eJIax.

3aIHTpIIxoBaHHaH na

pIIC. 64 06JIaCTb II306pa-
maeT He neCb CBeTOBOH ny-

'101\, a JIIIIDb '1aCTb ero,

IIcrrYCHaeMYJO op;Hoii TO'I-

Iwii nCTO'IHIIHa. IIY'IRII,.
ncnYCJ\aeMbJO p;pyrUMI!
TO'mal\lIf, npoxop;HT TaHoii

me rrYTb. Ha pnc. 65 IJ30-

6pa/KeHbI OnTU'1eC1\JIe ;:JJIe-

MeHTbI l\UI1\pOCHOna, cxc-

l\raTlPIeCHII npe)J;cTaBJIeH-
HI,re Ha pITr-. 64. 06-

JIaCTb, 3aIDTpITXOBaHHaH
Ha pIJC. 65 CeT1\OH, YI,a-
3bIBaeT rryn nY'1Ha p;ITwpa-
rIIpOBaHHbIX JIY'1eii:, ITcny-
CI\aOMbIX TO'IIWii: (l\raJIbBI
3JICMCHTOM rrpenapaTa).

BHeIDlIIJii: BITP; MIIHpO-
P;JIH pa60ThI no MeTOp;y wa30Boro
pITC. 66, He OTJIII'IaeTCH OT 06bl'1-

PIIC. 66.

CHona, npep;Ha3HaQCHHOrO
HOHTpaCTa, HaH BUP;HO IT3

Horo MIIHpOCHona.

15. <1>aaoBaa nJIaCTIIIIKa

Cym;ecTByeT MHoro crroc060B, n03BOJIHJOm;nx 60JIee JIJIII

!lIeHee JIerHO JI3r0TOBITTb rJIaBHym T\eTaJIb-wa30BYIO nJI a-

CTJIHHY.
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{J)aaOBa11 llJIaCTUHKa' I epHuRe(1941 r.)

3TO-TOHKMI IIJIeHKa KOJIJIOp;MYMa Hap;JIemalIl,eH <pOpMbI
(KOJIbn;eBaH MJIM n eJIeBUp;HaH), IIorpymeHHaH B HaHap;cHMH
6aJIb3aM U 3aKJIIO'IeHHaH JIM60 Memp;y 8JIeMeHTaMM P;BOHHOH
JIIIH3bI, JIu60 Memp;y P;BYMH IIJIaCTUHKaMU C IIapaJIJIeJIbHbIMU
IIoBepxHocTHMM. Ha pMC. 67, a IIOKa3aHa <pa30BaH IIJIaCTMH-

Ka a B BMp;e KOJIbn;a, BIweeHHaH C IIOMOlIl,bIO 6aJIb3aMa b Memp;y
P;BYlllH 8JIeMeHTaMM 06'beKTMBa. Ha pMC. 67, 6 <pa30BaH IIJIa-

CTUHKa MMeeT BMP; lIIa.rreHT>KoH IIOJIOCKU a, HaHJIeeHHOII Memp;y

a b

2 1

b

0')

r

2 1

tf)
PIIC. 67.

P;BYMH IIJIOCKOIIapaJIJIeJIbHbIMM IIJIaCTMHKal'vUI. IIYCTb 111
-

IIOHa3aTeJIb IIpeJIOMJIeHUH IIJIOHI..M HOJIJIOp;MyMa (<pa30Holl IIJIa-

CTUHKU), a 112-IIoKa3aTeJIb IIpeJIOMJIeHUH HaHap;CKoro 6aJIb-
3aMa. IIJIeHKa HOJIJIOp;UYMa MMeeT TY me TOJIlII,UHY e, 'ITO

II CJIOM KaHap;CKoro 6aJIb3aMa. lhoObI JIy'I 1, IIpOXOP;HlII,MM
'Iepe3 <Pa30BYIO IIJIaCTUHHY, OTCTaJI OT JIY'Ia 2, IIPOXOP;HIIWro
pHP;OM 'Iepe3 6aJlb3aM, na 'IeTBepTb P;JIMHbI BOJIHLI, p;OCTaTO'IHO,
'ITOOLI pa3HocTb IIoHa3aTeJIeli IIpeJIOMJIeHUH 111 II /1

2 yp;o-

B.'IeTBOpHJIa COOTIIorneHUIO

A
(111 - 11 2 ) e =

71
.

ROMIIencaTOp JIuo (1946 r.)

OR OCYlII,eCTBJIHeTCH C IIOllIOlII,bIO IIpU3MaTJ:I'IeCKOH IIJIa-

CTHHKII C O'IeHb MaJIbIM yrJIOllI, paBHbIlII IIpMMepHO OP;HOH
lIIUHYTe (pMC. 68). 113 8TOH IIpU3MLI BbIpe3aeTCH MaJIeHbKaH

IIOJIOCa AB, HOTopaH. 3aTeM IIepeMelIl,aeTCH Memp;y P;BYMR
p;pynIlIHI HeIIOp;BlImHhTMU 8JIellleHTallIII C M D.

f) Mopnc 'DpancoII
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PaCClIIOTpMM JIMHMIO MM', IIapaJIJIeJIbHYIO pe6py IIpU3-
lIIbI, M p;Ba JIY'la, 'TO'lHM IIepeCe'leHIfH HOTOpbIX C IIPII311IOll
JIemaT Ha MM'. JIy'l 1 IIPOXOP;UT 'lepe3 BLlpe3aHHYIO IIO-

JIOCHY, a JIy'l 2-'lepe3 IIpII3l\JY. ECJIU rpaHII Bcex Tpex ;me-

MeHTOB Haxop;H1'CR B op;HoiI IIJIOCHOCTU, TO OilTIl'leCIUle IIYTn

B

Z I

Pnc. G8.

Z I

I'm. G9.

06011X JIY'leii op;IIHan:OBLJ. BLI,!J,lHlHOl\I CJJen,a IIOJIOCKY AB

(pIIC. (9). B aTOM CJ1Y'lae TOJIJII,lma CTOKJI a, 'lOpO:! IW1'OpOO

IIpOXOP;HT JIY'l 1, MeHLIIJe TOJIJ1 UHhI CTOKJJ a, 'fOpe3 lWTopoe
rrpoxop;uT JIY'I 2. IIop;6npaH IIOJImlWlIJlO lJOJIOCIW A H, lIfmKHO

TIo.rrYQU1'b n,OJIaeMylO pa3HocTb <pa:1.

«DaaoBaa IIJIaCTIIH1W OCT<,poepra (l94(j I'.)

<Pa30BaH IIJIaCTMHI{a OCTep6epra n03HOJI HOT 1f3111enHTb

<pa30BLI{1 cp;Bur M IIOrJIOIl eHIfe IIJIaCTlJHKH. OlIa COCTOlIT

,7J.

................ 0
........

........
........

l; lz
Pnc. 70.

A

---
--

--
--

--

p

M3 P;BOHIWilpeJIOllIJIJIlOlII,ell IIJIaCTMIIIUI B 'feTBepTb BOJIHbI L1 ,

3a HOTOpOll paCIIOJIOmena IIJIaCTlInRa L
2 , COCTOJIlII,aH If3

P;BYX IIOJIJIpOUP;OB (pIIC. 70). IIJIaCTUHHa L
2 (puc. 71) COCTOUT
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o

1I3 1I0JIHpOHp;a a COOTBeTCTBYIOlII,eH <POpMIJ, BOHpyr KOToporo
paCIIOJIO/KeH p;pyroH IIOJIHpOHP; b; OCII 1I0JIHpOHP;OB CKpelIl,eHIJ,
II Bce B u;eJIO!II IIpep;CTaBJIHOT C060H IIJIOCKOlIapaJIJIeJIbHyro
IIJIaCTIlHHY. Ha pnc. 71 8JIellreHT a IIpep;CTaBJIHeT C060H P;llCH,
op;HaIW lI!OmeT 6IJTb nClIOJIb30BaHO H HOJIbU;O. IIoJIHpoHP; a

lIepeHpLJBaeT H306pamoHlIe HCTO'IHHKa (lIpJIl\lOH cBeT), a .n;u-

<pparnpoBaHHbIH CBeT IIPOXOAIIT  Iepe3IIOJIHpOHP; b. IIap;aIO-
lII,UH CBeT IIOJIHpU30BaH IIOJIHpH3aTOpO!II ffo (puc. 70), a B03JIe

oKYJIHpa 1I0!IIe aIOTaHa-

JUI3aTOp :ft.

I1JIaCTHHHY B 'IeT-

BepTb BOJIHLJ Ll opnOII-

PIIC. 71. PilC. 72.

THPYIOT TaK, 'IT061J ee OCII COCTaBJIHJUI yrOJI 45° C OCHlIUI

1I0JIHpOUP;OB a II b (puc. 72).
I1pu TaKHX YCJIOBUHX BpalIl,eHlleM rrOJIHpII3aTopa ffo

lI!OiKIIO H3!IIeHHTb pa3HocTb <pa3 rrpHlIfbIX H ]J;u<pparupOBaHHIJX
HOJIe6aHuH. I1pu Bparr\OHIUI aHaJIlI3aTOpa :ft lII8HHeTCH OTHO-

menue allIIIJIIITYP; npHlIILJX II p;u<pparupoBaHHh£x Ho.rre6aHuH,
pa3HOCTb me <pa3 OCTaeTCH rrOCTOHHnOH.

I10JIHplI3aTop if' nporrycKaeT HOJIe6aHlIH op;Horo orrpep;e-
JIeHHOro narrpaBJIeHHH, COCTaBJIHIOlII,erO yroJI 6 C OP;HOH
1I3 oceH IIJIaCTHHKH B 'IeTBepTb BOJIHIJ. B Ta6JI. 3 rrOKa3aHO,
KaK MeHHeTCH pa3HOCTb <pa3 rrpH BpalIl,eHHH rrOJIHplI3aTopa ffo,
T. e. rrplI JI3l1feHeHHH yrJIa 6,

YrOJI 0, rpa)(.

Ta6JIilD;a 3

0 45 90 135 180

;t

'>. 0
;t

00 ?
-

? 2" '>.2
f'a3HocTh .paa

6*
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IIpM B =0 <pa30BaH nJIaCTMHHa He BHOCIIT HIIKaHOH pa3-
HOCTI1 <pa3 Memp;y rrpaMblllf II p;n<pparMpOBaIIHLIM CBeTOllf, Ii
06'beHT OCTaeTCH HeBllp;IlMbIM. ECJIU B paCTOT, YBeJlII'IIIBaeTCR
II pa3HOCTb <pa3, II M306pameHlle CTaIlOBJ1TCH CJrern:a I\OHTpaCT-
HLIM. ECJIll 6=45° II pa3HOCTb <pa3 paBIIa n:/2, Ha6JIIOp;aeTcH
HacTOHm;HH <pa30BLIII IWHTpacT II BHP;HMOCTb H30GpameHIIR
OKa3LIBaeTCH MaKCIIMaJILHOH. ECJlII 6 rrpop;OJImaeT B03pa-
CTaTb, TO pa3HOCTb <pa3, a BMeCTe C HeH II HOIITpaCT II306pa-
meHIIH, YMeHbIDaeTCJI. IIpli 6=90° Bce nOBTopROTCH, HO

eCJIM rrpII 0 < 6 < 90° HOHTpaCT GLIJI nOJIOmJ1TeJIbHhIM, TO

Terrepb OH CTaHOBIITCR OTIHIIJ,aTOJIbIILIM. TaHIm 06pa30llI,
MomHO rrOJIY'UITb <Pa30BYro rrJIaCTlnmy c m06LIl\f rror,'Torr e-
HMellI II JlI06LIlIf <pa30BLIlIf cp;BIIrOllI.

{J)a30Ba1l ITJIaCTIIHRa HaCTJIepa
IT MOIITapnaJI1I

IIep6blU 6apuanm (1946 2.). II pOlJ,rrOJIOJIOHI ,
1J:TO Ha TOH-

KYIO p;BoHKorrpeJIOMJIHIorn;yro rrJIacTInmy rrap;aeT lIIOHOXPO-
MaTM1J:eCHIiH rrJIOCKOrrOJIRpM30BaI-IHLIII rrY'IOH CBOTa. IIap;aro-
m;ee IWJIe6aHlie MomHO pa3JIOiKTITb Ha p;Ba HOJIe6amIH, Ha-

rrpaBJIeHHLIe rro OCHM rrJIaCTIIHHM M paCIIpOCTpaHRIOm;neCH
6e3 II3MeHeHUH, HO C pa3JIU1J:HOII CKOpOCTbIO. OrrTII'I8CKIIll
rrYTb, rrpoxop;IIMLIH KOJIe6aHMellf, narrpaBJIeHHLIM rro op;Hoii
OCll, He 6yp;eT paBeH OrrTM1J:eCHOMY nYTlI, rrpoxop;IIlIIOlIIY KOJIe-

6aHMellf, HarrpaBJIeHHLIlIf rro p;pyroH OCM.

IIpep;rrOJIOmMM, "'ITO pa3HOCTb 060IIX nYTeii: paBHa "'IOTBepTIJ
P;JIMHLI BOJIHLI, T. e. "'ITO BBop;IIMarr rrJIaCTIIIIKa rrpelJ,CTaBJIReT
C060H rrJIaCTIIHHY B 'lOTBepTb BOJIHLI. ECJIII OHameTcrr B03-

MomHbIM HarrpaBIITb rrpJIlHLIe IWJIo6aHIUI rro op;IIoii II3 OCf'II,
a p;M<pparllpoBaHHLIe-no p;pyroll, TO TamIM cnoc060M 6yp;eT
peaJIM30BaHa <pa30BaR rrJIaCTMHHa. Ho rrOCKOJIbHY p;Ba BSaI1llI-

HO rreprreHp;IlKYJIRpHLIX HOJIe6aHIIR ne 1I1OrYT MHTep<pepII-
pOBaTb, He06xop;MMO rrOCJIe rrJIaCTIIHIOr B 'IOTBepTb BOJIHLI

rrOCTaBMTb aHaJIMSaTOp. AHaJlII3aTOp rrponYCKaeT HOJIo6a-
HMR TOJIbKO op;Horo orrpep;eJIeHHOrO HarrpaBJIeHIIR, TaH "'ITO

rrpoeHIJ,MM paCCMOTpeHHLIX BLIIDe IWJIe6aHUll Ha 8TO Harrpa-
BJIeHMe yme MorYT IIHTep<pepnpOBaTb. IIpar{Tll"'IeCHII 8TO ocy-

rn;eCTBJIReTCR CJIep;yrom;IlM 06pa30llf: IIS rrJIaCTMHHII B "'IeT-

BepTb BOJIHbI (pMC. 73, a) BLIpesaroT rrOJIOCI{y 2 rrapaJIJIeJIbHO,
HarrpMlIfep, OCll, cooTBeTcTByrom;eii lIfeHbIHeH CKOpOCTM pacrrpo-
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CTpaHeHIIH CBeTa, HOTOpyro B p;aJIbHeihrreM YCJIOBMlI1CH lIa3bI-

BaTb P;JIH HpaTIWCTM «Mep;JIeHHOrr»; OCTaTOH p;eJIHT Ha p;Be

qaCTI1 1 II 3. Bce TpM 3JIeMeHTa 1, 2 II 3 coep;IIHHIDT BHOBb

TaH, q'f06bI nOJIOCHa 2, rrOBepHYTaH IIa 90°, 6bIJIa 3aHJIIO'IeHa

MeJI\P;Y 'IaCTJIl\1II 1 II 3 (pIIC. 73, 6). TaHaH IIJIaCTMHHa 3a-

 IeHHeTCOBOHYIIHOCTb IIJIaCTIIHOH L
1

II L
2 Ha pIIC. 70. IIoJIH-

pII3aTop ffP opIIeHTHpyeTcH JIII60 IIapaJIJIeJIbHO, JIII60 IIep-
IIeHp;ImYJIHpHO Mep;JIeHHOrr OCH IIJIa CTIIHI{lI. ECJIM IIap;aroru;ee
IWJIe6aHIIe IIapaJIJIOJIbHO lI1ep;JIeHHOii ocn IIJIaCTMHHM, 'f0

IIOJIyqaellf oTpIIu;aTeJIbIIUii <pa30BLIrr HOHTpacT; OCJIM IIap;alD-

Neo/lelflf[f/1 OCb

2

--- 5b1Cll7fJ[ffl OCb
!

_
MetJAeIfH[f/1 OCb

2

___ OblCll7pal? OCb
3

!

3

a) d)

PRC. 7:3.

ru;eo I\oJWUaHlIO nepuoHJ1;IIHyJIHpHO lIWp;JfeHHOrr ocn, TO I10JIO-

rIHITeJIbHJ>Iii. cI)a30naH ITJIaCTIJIma TaHoro TIma 6LIJIa OP;HO-

BpOMOHHO IIpep;JIOmeHa XapTJIII (1947 r.). STOT aBTOp YHa3aJI,

KpO fOToro, eru;e OP;HY lIfOp;Il<pnHaU;IIID, II03BOJIHIDru;YID IIOJIy-
qaTb pa3JITl'myJO CTorroHb IIOrJIoru;oHMH.

Bmopo/i eapualiln (1948 2.). B 3TOM BapnaHTe IIJIaCTHHI{y
B qeTBepTb BOJIHJ,I 3allleHHJOT COBOHYIIHOCTbJO P;BYX IIJIaCTM-

HOK B IIOJIBOJIULI M B 'IOTBOpTb BOJIHLI. IIJIaCTIIHHa B nOJI-

BOJIHbI M3rOTOBJIHeTCH CJIeP;YJOru;MM 06pa30M: p;Be CTOpOHbI
AB II CD BLIpe3aJOTcH I10P; yrJIOM 45° H Mep;JIeHHOrr OCM, a cpep;-
HHH IIOJIOCKa 2-IIapaJIJIeJIbHO err (pMC. 74, a). TpM 8JIeMeHTa

1, 2, II 3 COOP;HHHIOTCH BUOBb, IIpIl'Iellf IIOJIOCHa 2, IIOBepIlY-
ran Ha 45°, 3aIWIOqaOTCH lIIeII\p;y 'IaCTHlIHI 1 n 3, KaK IIOHa-

iJaHO na pIlC. 74, 6. TaHaH IIJIaCTIIHHa B IIOJIBOJIHbI IIOMe-

m;aeTCH B ITJIOCHOCTII n: (CM. pnc. 70) Ha MeCTO IIJIaCTMHOI{ L
1

H L
2
TaHIIlIf 06pa301lf, 'IT06bI rrOJIOCKa 2 nOp8I{pbIBaJIa II306pa-

il\eHIIe nCTO'IHIIKa.
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1I3BecTHo, qTO mmCTHHKa n nOJIBOJIHbI npe06pa3yeT
nap;aIOm;ee Ha Hee npHMOJIHHeMHOe HOJIe6aHne B rrpHMOJIHHeii-
Hoe me HOJIe6aHHe, CHMMeTpH'IHOe OTHOCHTeJIbHO HeMTpaJIbHbIX
JIHHHii. IIpep;rrOJIOmIIM, 'ITO nOJIHpIl3aTOp p;aeT KOJIe6amIe,
neprreHp;HKYJIHpHOe Mep;JIeHHOH OCII rrOJIOCHII 2. IIpHMoe
HOJIe6aHHe, rrepeceKaIOru;ee rrJIaCTUHI{Y B rrOJIBOJIHLI (rrOJIOcKY)
rro HeMTpaJIbHOM JIHHHH, He MeHHeT CBoero HarrpaBJIeHIW;
p;II<pparIlpOBaHIIOe IWJIe6aUIle rrepeceHaeT 3JIeMeHThI 1 II J
rrJIaCTHHI{Il B rrOJIBOJIHhI nop; yrJIOM 45° K HeiiTpaJIhHOM JIIlHIIII

II rrOBOpa'IIIBaeTCH Ha 90°. IIocJIe npoxomp;cnHH rrJIaCTIIIIHII

.4

c 17

a)

PIIC. 74.

B rrOJIBOJIHhI rrpHMoe II p;Il<pparHpoBaIfHoe HOJIe6aHIIH rrpe-
Bpam;aIOTcH B p;Ba B3aIlMHO neprreHp;ImYJIHpHhIX HOJIe6aHIW,
CP;BHHYThIX no <pa3e Ha n:/2.

IIoMecTHM Terreph BCJIep; 3a rrJIaCTHHIwii B nOJIBOJIHhI nJIa-

CTHHHY B 'IeTBepTb BOJIHhI TaK, qT06LI op;Ha H3 ee Hei"ITpaJIbHhIX
JIHHHH 6hIJIa rrapaJIJIeJIhHa rrpHMoMY HOJIc6aHIIIo. OHa C03p;aeT
pa3HOCTh <pa3 B n:/2 Memp;y rrpHMOH H p;II<pparIIpOBaHHOH BOJI-

HaMIl. Ho 3TH HOJIe6aHHH, 6YP;Y'IIl B3aIlMHO nepneHp;III{YJIHP-
HhIMH, He lIIOrYT HHTep<pcpHpOBaTh. II03TOMY rrOCJIe 06enx rrJIa-

CTHHOK nOMeru;aIOT aHaJIII3aTOp :It (CM. pnc. 70), HOTOpLIH:
rrponYCHaeT JII1JI1b rrpoeKIwn 3THX HOJIc6aHIIH Ha CBoe rJIaBHOe

HarrpaBJIeHne. BpaIJ aH:It, MomHO JIID6hIM 06pa30M MeHHTh OT-

HOllieHHe aMrrJIIITYP; rrpHMoro H p;II<pparnpoBaHHoro KOJIe6a-
HHiL TaHHM 06pa30M MbI rrOJIY'IaeM <pa30nyIO rrJIaCTIfHHY C

perYJIIIpycMhIM nOrJIoru;eHIIellI.
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ECJUI RCTO'IHlIHOM CBeTa CJIY/IUlT m;eJIb, TO IIJlaCTlUnUI

lIIOmHO H3rOTOBHTb, paCCJIaHBaJI CJIIO;rI;Y H HOHTpOJIHpYJI

TOJIm;I1HY rrOJIY'IaeMhlX IIJlaCTHHOH C rrOMOm;bJO MeTO;rI;a HHTep-

tPepeJU I10HHbIX nOJIOc. IIJIaCTHHHY B rrOJIBOJIHbI MomHO BbI-

pe3aTb ne3HHellI 6pIITBbI. Ho eCJIH ;rI;ame pe3aTb ee B BO;rI;e,

TpY;rI;HO rrOJIY'IIITb rrOJIOCKY xopornero Ha'IeCTBa, Tal{ HaK'

CJIJO;rI;a JIerHO paCTpeCHHBaeTCJI rro HpaJIM. BbIpe3aTb TaHHM

crroco60M HOJIbu;eBYJO rrJIaCTIIHHY Bo06m;e HeB0311IOmHO.

B aTOM cJIY'Iae MomHO HCnOJIb30BaTb JIHCTOH u;eJIJIotPaHa,
HOTOpbIH JIerHO pell{eTCJI. 8Tl'! rrJIaCTHHHII Heo;rI;HopO;rI;HbI rro

TOJIm;IIHe, rrpIl'IeM OTKJIOHeHIIe OIITH'IeCHOH TOJIIIJ;I1HbI 01'

cpe;rI;Heii lIIOmeT 6bITb rrOpJI;rI;I{a ;rI;JIIIHLI BOJIHLI. ltaCTJIep
H MOHTapHaJIb YHII'ITOmaJOT aTY HeO;rI;HOpO;rI;HOCTb, norpymaJI

u;eJIJIotPaH B 6aJIb3allI C O'IeHb 6JIH3KHM 3Ha'IeHHeM nOHa3aTeJIJI

rrpeJIOllIJIeHlIJI.
IIoJIY'IeHHbIe TalUIlII crroc060M pe3YJIbTaTbI cpaBIIIIMLI

C pe3YJIbTaTallIH ;rI;JIJI CJIIO;rI;bI. II.:'IaCTlIHI{a B nOJIBOJIHLI, c06paH-
lIaJI liB Tpex '!acTeii, norpymaeTCJI II GaJlb3allI II rrOllrem;aeTCH

lIIe;'f\J\Y ;rI;BYlIIH CTClWJIHHbIlIIlI rrJIaCTIIHHaMII C OHTII'IeCHH

IIJIOCKllllIlI H CTporo napaJIJIeJlbHLIMII nOllepXHOCTJIMII. llJIa-

CTIIIma B 'IeTBepTb BOJIHLI lf3rOT()BJIHeTCH 1I3 CJlJO,TJ.bI. HeT

He06xo;rI;IIMOCTH II3rOTOBJIHTb IIJlaCTIIHHH B nOJIBOJIHbI

II B 'IeTBepTb BOJIHbI TO'IHO ;rI;JIJI IICCJIe;rI;yellIOH P;JIHHbI BOJIHLI,

TaH HaH JIBJIeHHe OCTaeTCJI npaI{TII'IeCHH HeII3MeHHLIlII B 6e-

.'IO ! CBeTe.

<!)aaonan IIJIaCTlIIlRa TallJIopa
(1947 r.)

II CHCT8l\Ie TaiiJIOpa HCnOJIb3 yeTCJI JIBJIeHI1e B pam;eHIIJI
I!JIOCKOCTII IIOJIJIpH3aU;IllI. IIa;rI;aIOm;HH cneT JIIIHe.iiHo nOJIJI-

pU30naH, I{aI{ II B rrpe;rI;bIP;ym;nx MeTO;rI;ax; rrpJIlIIOII CBeT na;rI;aeT

Ha mraCTHHI{Y npaBoro Imapu;a, BbIpe3aHHYJO, HarrpHlIIep, B

tPopllle HOJIbu;a, a ;rI;IItPparilpoBaHHbIIi CBeT-Ha ;rI;Be rrJIaCTIIH-

KII nenoro HBapu;a (pHC. 75). COBoHyrrHocTb aTIIX HBap1wnbIX
WIaCTlIIIOI{ 06pa3yeT rrJIOCHOrra paJIJIeJIbHYJO nJIaCTHHRY, rro-

Mem;eHHYro II rrJIOCHOCTb, corrpmlwHHYlO C HCTO'IHIUWM, HlIleJO-

m;IIM TaHme BlI;rI; HOJILu;a. IIJIOCI{()CTII rrOJIJIpII3aU;IIII npJIlIIOrO
II ;rI;utPparIlpoBaHHoro HOJIe6aHuIi rrOBOpa'IIInaJOTCJI I{amp;aJI

Ha 45° B rrpOTl'IBOIIOJIOmHLIX HarrpaBJIeHIIJIX II no BbIXO;rI;e

lI3 WIaCTIIHKII OI{a3bIBaJOTCJI B3aUllIHO rreprreH;rI;IIHyJIJIpHLIMil.
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AHaJIH3aTOp, nOMeIIl,eHHIJH IIepep; rJIa30M Ha6JIIDp;aTeJIH,
rr03BOJIHeT, HaH II B npep;LIP;YIII,IIX MeTOp;aX, MeHHTb OTHO-
illeHIIe aMnJIIITYP; npHMOro II p;IIrpparIIpOBaHHOrO KOJIe6aHIIH.
<Da30BbIH CP;BIU OCYIII,eCTBJIHeTCH C nOMOIIl,bIO 06IJ'lHOll npo-
3pa'lHoii: rpa30BOH IIJIaCTIIHHII, nOMeIIl,ae!lWH IIepep; HBap:u;e-
BOH: nJIaCTIIHHOH:. IIOCHOJIbHY 8rprpeHT BpaIIl,eHIIH nJIOCHOCTII

IIO.ITHpII3aI IIII 60JIee 'lYBCTBIITeJIeH H II3MeHeHIIIO p;JIIIHbI
BOJIHbI, 'leM pa3HOCTb xop;a,
TO B 6eJIOM CBeTe CJIeJl.yeT

OrraCaTbCH Y1\IeHbmeHIIH

/lptlBblt/ HOHTpaCTa II306pamCHIIH.
IIBtljJL{

<Pa30llaH IIJIaCTIIHHa JIo-
}{CHa cxop;Ha C IlJIaCTIIHHaMI1

qcpHIII{e, no OHa Il03BOJIHeT

II311IeHHTb OTHomeHlle aMnJIII-

TYp;. iha IlJIaCTlIHHa COCTOIIT
II3 MaJIeHbHOH HOJIb:u;e06pa3HOH :u;eJIJIorpanOBOH rrJIeHHII
II IIOJIBOJIHbI, norpymeIIHOH: B HaHap;CHIIH 6aJIb3aM, HOTOpLIlII
CHJIeeHbI p;Ba 8JIe!l1eHTa 06'beHTIIBa (pIIC. 76). IIap;aIOIII,II II
CBeT mIHeHHO IlOJIHpH30BaH IlOP; yrJIOlll 45" H OCII HOJIb:u;a
B IlOJIBOJIHIJ. IIpHMoH CBeT (JIyq 1), Ilpomep;IIlnlI 'lepe3 IlJIeH-
HY :u;eJIJIorpaHa, IlOJIHpH30BaH IlOP;

IlpHMIJM yrJIO!l1 H p;IIrpparHpollaH-
HOMY CBeTY (JIY'l 2), HOTOpbIH
He HCIlIJTaJI HIIKaHoro II3MeHeIUUI,
IlpOHP;H 'lepe3 I{aHap;CHHH 6aJIb-
3aM. AHaJIII3aTOp, IlOMeIIl,eHHIJH:
Ilepep; rJIa30!l1 Ha6JIIOp;aTeJIH, IlO-

3BOJIHeT MeHHTb OTHomeHHe aM-

IlJIHTYP;, HaH H BO Bcex P;PyrIIx
MeTop;ax, HCIlOJIb3YIOIII,IIX HBJIe-

HHe IlOJIHpII3a:U;IIH. <Pa30BbIH
cp;BHr OCYIl eCTBJIHeTCH 6JIarop;apn T01\1Y, '1'1'0 lIOHa3aTeJIb

IlpeJIOMJIeHHH 6aJIb3aMa HeCHOJIbKO OTJIIIqaeTCH 0'1' IlOHa3a-
TeJIH IlpeJI01\IJIeHHH :u;eJIJIorpaHa, T. e. IlO TOMY me IIPHH:U;H-
IlY, 'lTO II B rpa30BIJX IIJIaCTHHHax  epIIIIKC.

/7[,8,,1/1 1f80j7l/

PIIC. 75.

(paaonaa llJIaCTllH1m JIoKeHa

(1949 r.)

Z 7

PIIC. 76.
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<DaaoBatf mmCTDHIIa {J)paHCOHa D lIoMapcIIoro
(19-19 r.)

8To-<paaOBaH rrJIaCTlJHKa, B HOTOpOH <pa30BhIH cp;HIlr IIpO-

HCXOP;HT BCJIep;CTBIIe oTpameHIIH; COCTOIIT OHa 1I3 CTeHJIHH-

HOll rrJIaCTIIHHII L, Y HOTOpOH ua XOpOlliO OTrrOJIlIpOBaHHYJO

rrJIOCKYJO rrOBepXHOCTb AB IIcrrapeHIIe!II B BaKYYMe HaHeceH

lIIeTaJIJIII'IeCHIIH CJIOH (puc. 77).
Xopollille pe3yJIbTaTLI p;aeT, Ha-

rrplIMep, aJIJOlIIIJHlIll.
Ha rrpIJBep;eUHO!II pIJC. 77

oTpe30H ab-'aTo lliIIpUHa rr eJIII,

HarrpaBJIeHHOll rreprreHp;uKYJIHp-
HO rrJIOCIWCT11 plIcYHHa. IIJIa-

CTIIHHY pacrrOJIaraJOT TaHIIM 06-

pa301lI, 'IT06bI rrpHlIIoe 1I306pa-
meH11e IICTO'IHIIHa 1l0rrap;aJIO Ha

III,eJIb B TO'IHC I. TaK HaH P;II- A

<pparupoBauIILIii: CBCT IIorrap;aeT
,D

B 06JIaCTb, oxnaThIBaJOIII,YJO 1130-

6pameHIIe, TO OH IIO'IT11 rrOJI-

HOCTbJO OTpa3IITCH 0'1' !lIeTaJIJIII'IC- PIIC. 77.

CHoro CJIOH AB. II pIJ 'aTOM rrpH-
1I1Oll CBeT, OTpamaIDIII,IIllCH 0'1' rrOBepXHOCT11 CTeHJIa n I, rrpoxo-
;:J;IIT P;Pyroll rrYTb, HemeJIII p;1I<pparupoBaHHbIII CBeT, OTpama-

IOIII,UllCH 0'1' !lIeTaJIJIa. IIop;6IJpaH cooTBeTcTBylOIII,UM 06pa30!II
TOJIIII,IIHY lIIeTaJIJIU'IeCHOrO CJIOH, 1I1OmHO rrOJIY'IIITb orrepemeHIIe
IIJIU 3arra3p;bJBaHIJe ua A./4 p;1I<pparlIpoBaHHLIx JIY'Iell rro OTHO-

llieHIIJO H rrpHlIILI!II. BCJICp;CTBUe oTpameHIIH 0'1' CTeHJIa B I

rrpHlIIoII CBeT Bcerp;a B 60JIblliell IIJIII !lIeHblliell CTerreHII rrOJIH-

p1I30BaH; rrpIJ i=57°, 'ITO COOTBeTcTByeT yrJIY BpJOcTepa p;JIH

CTeHJIa, rrOJIY'IUM rrOJIHYJO rrOJIHpII3aIIIIJO. IIpHMhIe II p;II<ppa-
rupoBaHuhIe JIY'III He MorYT IIHTep<pepIIpOBaTb P;Pyr C P;PY-

rOM, TaH HaH rrpHMhIe JIY'IU rrOJIHOCTbIO rrOJIHpII30BaHbI, a P;IJ-

<pparIJpOBaHHhIe-HeT. IIOllIeCTlIlII rrepep; <pa30BOH rrJIaCTIIH-

ROll L rrOJIHpIJ3aTOp P, a sa uell-aHaJIIJ3aTOp A I. Ha 'aTOT pa3

upHlIIhIe II lJ,JI<pparnpOBaHlIbJ:c HOJIe6aHlIH 6YAYT nOJIHpIISO-
BaHbI 0p;mraIWI30 II ClIIorYT IIHTep<peplIpoBaTb. IIYCTb OP

rrpep;CTaBJIHeT COGOH rrpeBOna'IaJIbHOe HOJIe6aHIIe, rrpOlliep;-
lliee 'IepC3 rro.rIHpu3aTop P, rroMeIIIeHHbIii nepep; rrJIa-

CTIIHlWII L (PIJc. 78). OHO CO)J,epmIIT rrpHMoe I\OJIe6aHlIe D1
1l
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KOJIe6aHIIe D ,CABIIHYToe no <pa3e Ha n/2. 06a KOJIe6aHIUI IlO-

JIHpII30BaHbI B OAHOll nJIOCKOCTII. Il pHl\lOe KOJIc6aHIIe AO OTpa-
meHIIH 01' L MomHO pa3,JIOmUTh Ha ABa B3aUMHO neprreUAIIKY-

JIHpHUX KOJIc6arrUH, OAHO rr3

IWTOPblX nOJIHpIl30BaHO B nJIO-

CHOCTU naAeHlfH OY, a APY-
roe-B neprreHAuKYJIHpnoii
UJIOCKOCTlI OX. IlOCKOJIbKY
yrOJI nal enIlJI i paBeH YrJIY

A BpIOCTepa, nOCJIe OTparKeHIIH
:..

01' L OCTaeTCH TOJIhI\O KOMno-
HeHTa D ,ncprreHAIIKyJIHpHaH
nJIOCKOCTU naAeHIIJI. )J,1I<ppa-
rIlpOBaHHoe KOJIe6amre D

2 ,

OTparI{eHHOe 01' MeTaJIJIII'IeCKOii

1I0BepXIIOCTII AB, npaKTII'Ie-
CKII ue MeIIHOT CBoell oplIeH-

TaU;UII (OHO CTalIOBIITCH CJIerKa

3JIJIlInTJl'leCKHM). ECJIJl nOBopHYTh nOJIHpU aTOp P, TO a I-

nJIIITYAa KOJIe6aHIIH D: lIIeHHOTCJI, HO HanpaBJIeHI1C ero OC-

TaeTCH <pI1KClIpOBaHHbIM, TorAa KaK I\OJIe6aHIIe D
2 Bpam;aeTCJI

y

o

Puc. 78.

p

a)

p

A

.T .T

-4

0)

Puc. 79.

BOI{pyr 0 BMeCTe cOP. IlocJIe npoxOmAeHIIJI '10pe3 ana:'w-

3aTOp A OCTaIOTCH TOJIhKO npOeKU;1I1I OD II OD;. Bparr aH
aHaJIII3aTOp A, J\wmHO MeHHTh OTHorneUlIe alllITJIUTYA npoeK-
U;IIll OD II OD; Ha HarrpaBJIeHIIe 0.1.
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TaKIIl\1 06pa30l\1 OCyrn;eCTBJIHeTCH <pa30BaH nJIaCTIIHKa

C nepeMeHHbIlII nOrJIOrn;eHIIeM. ECJIII opIIeHTIIpOBaTb aHaJIII-

3aTop A TaK, '1T06bI npoeKIIIIII OD; II OD; IIMeJIII npOTIIBO-

nOJIOIl\HbIe 3HaRil (pilC. 79, a), TO nOJIy'IIITCH nOJIOIl\IITeJIbHbIH

<pa30Bbill KOHTpaCT. ECJIII npoeKIIIIII OD II OD; IIl\1eIqT OAII-
HaKOBbie 3HaRil (pilC. 79, 6), rrOJIY'IaeTCJI OTpIIIIaTeJIbHbIH
<pa30BbIH KOHTpacT.

IIepexoA OT nOJIOIl\UTe,'IbHOrO <pa30Boro KOHTpaCTa K OTPII-

IIaTeJIbHOl\1Y npoIIcxoAilT npI1 OA, napaJIJIeJIbHOM Oy, 11 nOJI-

HOCTbIO 3aTel\1HeHH0l\1 nOJIe 3peHIIJI. CIIJIbHOllIY nOrJIOrn;eHIIIO

COOTBeTcTByJOT rrOJIOll\eHIIH OA, 6JIII3KIIe K Oy, II AOCTaTO'lHO

HanpaBIITb OP rro OAHY IIJIII no APyryIO CTOPOHY OT Oy,
OCTaBaHCb B6JIII3II :noro HarrpaBJIeHIIH, '1T06bI nOJIY'lIITb
CIIJIbHOe nOrJIOrn;eHile JIII60 npil nOJIOIl\IITeJIbHOM, JIII50 npil
OTplIIIaTeJIbHOM <pa30BOllI IWHTpaCTe. B AaJIbHeHrneM MbI

YBlIAlIlII, KaK lICnOJIb3yeTcH 3Ta <pa30BaH nJIaCTIIHKa B CO'le-

TaHillI C 06bI'IHbiM IIJIII l\1eTaJIJIOrpa<pII'leCKliM MIIKpOCKorrOM.

{J)aaODbIe II JIaCT II IIJUI , IIo.TIY'IaeMbIe HaIIblJIeHlleM
TOHIH1X c.TIoen

lIcnapeHileM B BaKYYMe Ha CTeKJIHHHyIO nJIaCTlIHKY L

l\10Il\HO HaHeCTII OAIIH IIJIII HeCKOJIbKO TOHI{IIX CJIOeB, TaRIIX

KaR a (pilC. 80). IIoA6IIpaH COOTBeTCTBYIOrn;llM 06pa30lu TOJI-

rn;IIHY CJIOH, MOIl\HO nOJIY'IIITb

orrepell\eHile lIJIII 3ana3AblBa-

Hue Ha '1eTnepTb BOJIHbI JIY-

'1a 1, npoxOAHrn;ero '1epe3 a,
rro OTHorneIIIIIO K JIY'IY 2,
npoXOAJIrn;eMY C60I{Y. MO}RHO
llCrrOJIb30BaTb AJIH 3Toro <pTO-
pIICTbIII MarHl1H, KpIIOJIIIT

(ABY<PTOPIICTbIH aJIIOMI1HIIH II

HaTplllI) II T. A., JIerIW IIcna-

pmOrn;uecJI B BaKYYl\1e. MOiI{-
HO HaIIhIJIJITb TaRll\e TOHHue lIfeTaJIJIII'IeCKI1e CJIOI1, B 60JIb-

rneii IIJIU l\IeHbrneH' CTerreHlI rrOrJIOrn;aIOIIIIIe CBeT. Ha-

rrpu rep, CJIOH amOl\1IIHUJI, He06xoAilMbIii AJIH nOJIy'JeHIIJI

<pa30Boro cABilra Ha n/2, BbI3blBaeT AOBOJIbHO CIIJIbHOe no-

rJIOrn;eHl1e. IIOCIWJIbKY rrpHl\IOH cBeT, npOXOAJIrn;IIII 'Jepe3 amo-

 mHIIii,OCJIa6JIHeTCH rrpmwpno B 100. pa3, TO pa3JlOCTb xOAa

a

L

2 I

PilC. 80.
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B AJ4 lliell\AY JIY'JaMII 1 II 2 l\10meT BblAepmIIBaTbCH JIIIillb

rrpII6JIII3IITeJIbHo. TaHIIl\1 06pa30l\1, rrpII CI1.TlbHOl\1 rrOrJIOm;eHlUI

j\[bI nOJIY'IaeM cpa30BYlO rrJIaCTIIImy BeCbl\Ia BbICOKOii 'IYBCTBII-

TeJIbHOCTII. ECJIII He06xoAIIMO rrOJIY'IIITb cJIa60e rrOrJIOm;eHlle,
TO MOIl\IIO HaHeCTII rrp03pa'IHbIII CJIoii a 113 cpTOpIICTOrO l\1ar-

HITH IIJIU KpIIOJIl1Ta, a 3aTeM narrbIJIIITb O'IeHb TOHl{IIM, CJIaOO
rrOrJIOm;alOm;IIM MeTaJIJIII'IeCKIIM CJIon:. <Da30BbIM CABlIr c03AaeT-
CfT CJIOeM cpTopIICToro l\IarHIIH IIJIII KpIIOJIIITa, a rrOrJIOm;eHIIe-

l\feTaJIJIII'IeCKIIM c<TIoel\>I. :..hOT CJIon:, 6YAY'III cJIa60 rrorJIon aIO-
III;IIM (HarrpIIMep, B CJIY'Iae aJIlOMIIHIIH), AaeT rrpeHe6penml\10
l\1aJIbIn: AOrrOJIHIITeJIbHbIn: cpa30BJ>lii CABIIr. IIJIaCTIIHKII, OCHO-

naIlHble Ha 3TOM rrpIIHllIIrre, 06bl'IHO IICrrOJIb3YlOTCH B 1\IITKpO-
CKorrIIII. MomHo C03AaTb IIeJIym cepuIO 06'beKTHBOB C cpa30-
BbIMII rrJIaCTIIHKaMII, BbI3bIBamm;IIl\1II pa3JIII'IHOe rrOrJIOm;eHIIe
II pa3JIII'IHbIM cpa30BbIM CABIIr. Pa3Yl\IeeTCH, KamAaH rrJIa-

CTIIHKa 06JIaAaeT cpIIKCIIpOBaHHbIMII rrapaMeTpaMII, II AJIH

CMenbI cpa30Bon: rrJIaCTIIHKII Heo6xOAIIl\IO Cl\IeIUlTb OO'bel{TIID.

HHTepq>epelIl 1I0JlHaH <ra30Ha11 lIJJaCTIIHlW  JoI\('1W

(1951 r.)

MOtKHO HarrblJIIITb Ha CTeKJlHHHYlO IIJIaCTIIimy L IIeJIylO
cepIIlO TOHKIIX CJIOeB a (puc. 81). HarrpuMep, IIarrbIJIIfB 15
CJIOeB rrorrepeMeHHO KpIIOJIIITa II ceplIIlCToro IIlIHKa TaK,

'IT06bI TOJIm;lIHa ncex ne'IeT-

lIbIX CJIOeB 6bIJIa paDHa AJ2,
a Bcex 'IeTHbIX- 'A/4, rrOJIy'IIIl\I
cplIJIbTp, rrporrycKaIOm;IIii TOJIb-

HO orrpeAeJIeHHbJe AJIIIHLI BOJIH.

ECJIII OCBeTIITb IIJIaCTJIHKII 6e-
JIbll\1 CBeTOl\1, TO npOIJIeAIJUlll
CBeT 6YAeT oKparneH, TaK KaI{

cpIIJIbTp rrporrYCKaeT TOJIbKO Y3-
KYlO 06JIaCTb crreKTpa (GO A).
IIoJIY'IaeTcH XOpOillHii 1\I0HO-

xpOMaTOp. TI peArrOJIotKIIl\1, '1'1'0

rrapaMC'rpbl 3TIIX ITJlaCTlIHOI{ TaKOBbl, 'iTO l\feIl\AY .1JY'ImI 1,
rrpoXOAJIm;UM 'repc3 HIIX, 11 JIY'IOM 2, rrpOXOAJIlIIIIl\1 COOHY,
c03AaeTCH pa3HOCTb cpa3 :11/2. TIOJIY'IaeTCH cpa30BaJI rrJIaCTIIH-

Ha. ECJIlI OCBeTIITb TaI(YlO IIJIaCTIIHI{Y CBeTOM TofI AJIUHbI
BOJIHbI, KOTOPYlO rrporrYCImeT cpIIJIbTp, TO rrOrJIOUrelIIIe 6YAeT

2 I

PRe. 81.
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C,'IaOhIM. EcmI Hel\IrrOrO II3MeHIITb p;mIHY BOJIHhI IIap;alOrn;CrO

CBeTa, TO IIOrJIOIIJ,eHlIe cpIIJIbTpa B03paCTCT. TaHIIM 06pa30l\I,

IIpn YCJIOBJJlI IICrrOJIb30BaIUUI l\IOHOXpOl\1aTll'IeCKOrO OCBen e-

HUR: IIOJIY'Iael\I cpa30BYlO rrJIaCTIumy C perYJIUpyeMbIM JIO-

rJIOIlWHueM.

16. Cnoco6bI YCTaHoBKII <pa30BoH nJIaCTIUIKU

<Da30BaR: IIJIaCTIUIKa MomeT 6bITb YCTaHOBJIeIIa pa3JIlI'IHbI-

 [IJcrrOC06al\1H, B 3aBI1CIIl\IOCTII OT HOHCTPYKIIIUI MIIKpOCKorra.

Bo l\IHOrHX CJIY'IaHX tPa30BaR: rrJIaCTUHKa IIOMeUweTCJI B cpo-
KaJIbHOii rrJIOCIWCTII 06'beKTIlBa l\1IlHpOCKoIIa, T. c. rrpaInn-

'IeCKII BrrJIOTHYIO I, 06'beKTIIBY. B 'IaCTHOCTII, B CIlJIbHbIX 06'bCK-

TUBax cpOHaJIbHaH IIJIOCIWCTb HaXOp;lITCR: BHYTPII caMoro

06'beKTIlBa, IIepep; ero nOCJIep;HIlMlI 8JIeMeHTaMIL TaKIle

06'beKTIIBhI Ha3hIBaIOT 06'beKTIlBaMlI C BHYTpeHHeH cpa30BOH
rrJIaCTIlHKOH. PaBHbIM oapa30M CYlIIeCTBYIDT P;PyrlIe crroc06bI

paCrrOJIOiI\OHIUI, conepilleHHO He CBH3aHHbIe C 06'beKTIlBOl\I,

KOTophIe II03BOJIHIDT lICrrOJIb30BaTb 06bI'IHhIH l\IIlHpOCKon

C HOpMaJIbHhIMII 06'beKTIlBaMlI 6C3 BHYTpeHHeH cpa30Boii
rrJIaCTlIHKIl. 8Ta BTOpaR: rpyrrrra IIpIl60pOB TaKme rrpe)J,cTan-

:IR:eT 60JIbillOtl lIHTepec.

06 CRTHBWC BHYTpcHHcn  a30BoM
llimcTIIHRoii

B TaKI1X npI160pax cpa30BaR: rrJIaCTI1HKa IIpep;CTaBJIHeT

coaoH OP;HO IIeJIoe C 06'beKTIlBOl\I. B cJIytIae IIOJIyrrpo3pa'I-

UbIX rrJIaCTlIHOK, rrOJIY'IaeMbIX lIcrrapeHueM B BaHYYMe, Ha-

IIhIJIeHlle TOHI,lIX CJIOeB, 06pa3YJOlIIIIX cpa30Boe HOJIbIIO, rrpo-

II3BO)J,IlTCR: na OP;HY 113 JIIlH3, Haxop;Hrn;yIDCR: B HeIIocpep;-

CTBeIIHOH 6JIII30CTII K cpOKaJIbHOH rrJIOCKOCTTI MlIHpOCKorra.
Ha pIlC. 82 IIOKa3aH lIMMepcI10HHhIH 06'beKTTIB, B IWTOpOl\I cpa-
SOBaR: rrJIaCTlIHKa HaHeceHa Ha OP;IlH TI3 8JIeMeHTOB P;y6JIeTa A

p;o CKJIeIlBaHTIH, TaH KaK lIMeHHO 3p;eCb Haxop;IITCH cpoKaJIb-
HaH IIJIOCKOCTb 06'beKTIlBa. O'IeBIlp;HO, MO)KHO IICIIOJIb30-

BaTb cpa30BhIe IIJIaCTIlHKIl II P;PyrIlx IWHCTPYHIIIIH, IIOMern;aR:

IlX aHaJIOrIl'IHbIM o6pa30M BHYTPII 06'beHTlIBa. CJIep;yeT,

O)J,HaKO, OTMeTIITb, 'ITO IICIIOJIb30BaHIIe TOHKIIX IIJIaCTlIHOK,

lIaIIhIJIeHHhIX B BaHYYMe, p;aeT HaIIJIY'IilllIe pe3YJIbTaThI

B CJIyqae O'IeHb ClIJIbHhIX 06'beKTIIBOB C BHYTpeHHeii cpa30BoH
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IIJIaCTMHKOH. HarrpIIMep, <pa30BbIe IIJIaCTIIHKII OCTep6epra
II KacTJIepa-MoHTapHaJIH He lIIOrYT 6bITb IICrrOJIb30BaHbI

C CIIJIbHbIMII 06'beKTIIBallHI.
cDa30BbIe IIJIaCTIIHKII, Ha-

rrbIJIeHHbIe na 0AlIH TI3 ::we-

MeHTOB 06'beKTIJBa, 06JIa-
AalOT <pIIKCIIpOBaHHbIMII rra-

paMeTpaMII. TaKaH <pa30BaH
IIJIaCTIUma c03AaeT oIIpeAe-
JIeHlIbIH <pa30BbIH CABIIr II

06JIaAaeT orrpeAeJIeHHbIlII IIO-

rJIOrn;eHIIeM. qTo6bI II3Me-
HIITb IIOrJIOrn;eHIIe, HYiI\IIO
CMeHIITb 06'beKTIIB, IIonOMY
Heo6xOAIIMO IIMeTb Ha60p
06'beKTIIBOB C pa3JIII'IHbIlIfII
TIIrraMII <pa30BbIX rrJIaCTII-

HOK. CpeAII pa3JIII'IHbIX MII-
HpOCKorrOB, B KOTOpbIX IICrrOJIb3YIOTCH 06'bOKTIIBbI C BHYT-
peHHe.iI <pa30BOM IIJIaCTIIHKOH, IIIOmHO na3BaTb <pa30BO-
HOHTpaCTHbIH MIIKpOCKorr JIeMIIa, IIMeIOIIIIIH O'leHb OCTpO-
YMHYIO CI1CTellfY oCBeIIIeHI1H (KoHAeHCop feiiHe).

B /(OAbqeo6jlo.:;
lion t/'lO.Y080Q

IUaCmUl'lfa

Pnc. 82.

CnCTeMb1, He CBHaaHHbJe C MIIKpOCKonOM
.

,IJ,JIH pa60TbI rro MeToAY <pa30Boro IWHTpaCTa MomHO
IICrrOJIb30BaTI, 06bI'IHbIH MIIKpOCHorr, ne II3MeHHH ero OCHOB-
HbIe aJIeMeHTbI. IIpI1 aTOM C06CTBeHlIO <pa30BO-KOHTpaCTHaH
'1aCTI, O<popllIJIHeTCH B BiiAe OT;n;eJIbIfOM IIpI1CTaBI\H, KOTopaH,6YAY'III Ao6aBJIeHa H lIfIiHpOCKorry, rrpeBparn;aeT ero B <pa30-
BO-KOHTpaCTHbIH MIIKpoCKorr. cDa30BO-KOHTpaCTHaH IIpI1CTaB-Ka MomeT 6bITb rrOMern;eHa JIII60 lIIemAY IIperrapaTOM II 06'beHTII-
BOllI, JII160 3a OKYJIHpOM.

(J)aaOBO-KOHTpaCTHaH npliCTaBKa, nOMe aeMaHMeiKAY npenapaTOMH 06'beKTIlBoM: lfJaaoBo-1wHTpacTHaH nonyclfJepa {J)paHcoHa
(1949 r.)

IIpIICTaBKa COCTOIIT II3 c<pepII'IeCKOrO 3epKaJIa II rrJIOCKOH
rrOJIYIIp03pa'lHOH IIJIaCTI1HHII. IIperrapaT IIoMern;aeTcH B IIeH-
Tpe KPIIBI13HbI 3epKaJIa, IIoaTOMY ero II306pameHIIe CTIlr-
lIfaTIITIHO. 8TO II306pameHIIe 3aHITlIfaeT l\feCTO rrpeIIapaTa
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B OObI'IHOfI CXel\Ie H Hl\IeHHO OHO paCCMaTpHBaeTCH B MHKpO-
CKorre. CUCTmra p;aeT rrepep; OO'beKTUBOM MUKpOCKorra cpa30BO-
KOIITpaCTHOe II30upalI\eHue OO'beKTa, He UCKamaJI ero reo-

MeTpU'IeCKoi:i: cpOpMbI. )J,JIJI ::noro p;OCTaTO'IHO BHYTPIf YCTpofI-
CTBa rrOl\IeCTIITb cpa30BYIO rrJIaCTIfHKY, corrpHmeHHYIO C p;IIa-

cppal' IOi:i:, pacrrOJIarae IOH06bJ.'IHO B HOHp;eHcope. Ha pHC. 83

rrOKa;3aHa cxe Ia rrpu6opa.
i.ho CTPIWJIHJlaH rroJIyccpepa
C rrOI{a aTeJIml rrpeJIOI\IJIe-
UIIH X 11 p;naMeTpOM AB,

pa3pC:laUllaH na p;Be 'IaCTn

rro rrapaJIJIeJUI CD, rrpU'IeM
rrp1l6JIU3UTeJIbHO

MR=HM'.

Ha rroBepXHOCTb CD
A

BepxHeii nOJIOBIIlIhI Jlcrrape-

HHe [B BaKYY l()HanOClI'fCJI

TOHKUii HOJI yrrpo3pa'IHblH

c:roi:i:. KOJIbIIeBaH cpa30BaH rrJIaCTlJHHa EF rrOl\IeUweTCH na rro-

BepxHocTH CD, B u;eIITpe KOTOpOH pacrrOJIOmeH MaJIeHbKulr

:mpan R. 06e 'IaCTU 3aTeM CIweIIBalOTCJI U BCH ccpepII'IeCKaH
rrOBepxnOCTb, :3a IICKJIlO'IelUI81\I MaJIeHbKOH OOJIaCTII BOJIII3U

To'nm frf', cepe6puTcrr. II perrapaT rroMeIIIaeTCH B TO'IKe Nt,
B I eHTpectpepbI CNl'D, U oCBCIIIaeTCH HOHp;eHcopOM, He rro-

Ka3anHblM na pUC. 83. B rrepep;HeH cpoKaJIbHOH rrJIOCKOCTII

KOHp;PHcopa rrOl\Ier.u;aeTCH rrp03pa'IHOe KOJIbIIO, Ha KOTopoe

npoeKTupyeTcH u306pamenue IICTO'IHUKa. CBeT rrpoxop;IIT

'Iepe3 Konp;eHCOp, 'Iepe3 rrperrapaT If rrOCJIe oTpameHIIH OT

ccpepn'IeCKOrO 3epI{aJIa CM'D Ha cpa30BoH rrJIaCTIIHKe EF

oopa3yeTcH KOJIbI eBOe II306pameHIIe IICTO'IHlma. JI Y'I, P;U-

cpparnpoBalIHbIi:i: nperrapaTOI\I, Hp;eT rro rrynI MPQPM',
II B TO'IKe fvl' C03p;aCTCH CTporo CTHrl\IanI'IHOe H306pameHIIe
rrperrapaTa B HaTypaJIbHYIO BeJIII'IIIlIY. BJIarOp;apH rrpHMoMY
CBeTY, rrpoxop;Hr.u;Cl\lY TOT iHe nYTb H rrepeceKaIOIIIellIY rrpII

aTOM cpa30BYIO rrJIaCTIIHKY, B TO'IHe wI' rrOJIY'IaeTCH cpa30BO-
KOlITpaCTHOe u306pameHHe, KOTopoe I\IOiI\HO paCCMaTplIBaTb

'IepC3 06bl'lHbIi'r l\UmpOCKon. Herrp03pa'IHbIH aKpaH R 3a-

p;epmIlBaeT JIY'llI, KOTopbIe MOrJIII 6bI rrorraCTb B 06'beKTHB

rrpHMO, He rrpoi:i:p;H YKa3aHHoro nYTlI. IIYTb JIY'Ia !vIM'

6bIJI 6bI Bp;Boe HOpO'Ie rrYTII paccMoTpeHHbIx Bburrc JrY'IeH.

8

Pne. 83.
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8TOT JIY'I IIMeJI 6bI P;PyrylO lfJa3Y, 'IeM JIY'III, HOTOpbIe, IIpem-
p;e 'IeM ;a;OCTlI'Ib TO'l1{H M', IICrrb1TaJIJI OTparKeHIIe B TO'1-

KaX P II Q.
CBeT, rrpOXO;a;HIIJ,Ilii 'Iepe3 CIICTCMbI rrpHl\lO OT !vi 1{ 111',

nrpaeT pOJIb IIapa3IITHoro CBeTa, I\OTOpbIII y6IIpaeTCH Ma-

JIeHbKIIM Herrp03pa'lHbIM :mpaHOM R. Pa3MepbI :noro 3KpaHa

BCerp;a O'leHb MaJIbI II Hii B KaKOH Mepe He llCKamaIOT p;ulfJpaI,-
IIllOHHYIO KapTIIHY.

MaKCliMaJIbHaH arrepTypa, KOTOpyro IIIOffieT lJIIIeTb rrpu-

6op, p;OCTlUaeTCH, HOI'lW TO'lI{a P COBrra;a;aeT C CuD. llpn
N= 1,52 Ul\Ieelll

N sin u = 1,32.

CIlCTel\m CTporo CTIUMaTH'I1Ia P;JIH TO'lHII !v! IICHTpa clfJepbI
CM'D. llpii yp;aJIeHIlII OT OCII IIOHBJIHeTeH aCTIIrMaTIl31\I.

8Ta a6eppaIIIlH 6y;a;eT HccYIIJ,eCTBCHHOII, eCJIJI )l;JIH pap;nyca l'

CIfJCPbI ClIl'D BbI)10JIHHCTCH YCJIOBIIe

2 Vz x
2 sin 2

u N

r">
'A '

rp;c 2X-JIllHeHHbIH pa3Mep IIOJIH, a A-p;JIIlHa BOJIHbI. C 06'beK-

TIlBOM, p;aroIIJ,IllvI YBeJIIl'IeHIle B 100 pa3 H 06JIap;aroIJ IlMaIIep-
TypOH N sin u=1,25, MOffiHO IIOJIY'IIITb IIOJIe 3peHlUI B oKy-

JUIpe, paBHoe 10 .M.M rrpII pap;IIYcc clfJepbI 20 .M.M. B Ka'lCCTBe

lfJa30BoH IIJIaCTIIHKH MOffiHO IICrrOJIb30BaTb lfJa30BYro rrJIa-

CTIIHKY IJ;epHIIKe, IIJIaCTlIIIIU1, rrOJIY'IaCMbJC HarrbIJIeHIIel\I

B BaI{YYl\Ie II T. p;.

MorHHo IICrrOJIb30BaTb CIIJIbHO IIorJIOm;aroIIIIIc lfJa30BbIe
rrJIaCTIIHKII I{aH C rrOJIOmIITeJIbIllJIl\I, TaK II C oTpIIIIaTeJIbHbIll!
lfJa30BbIllI KOHTpacToM. B OTJIII'IliC OT 06'bCI\TIIBOB C BHYTpeH-
Hell lfJa30BoH IIJIaCTIIHI\OH, B p;aHHOI\I CJIY'lac CBeT, paCCeJIH-
IIbIH rrperrapaTOI\1, P;O lfJa30BoH IIJIaCTlIIIKII HIIrp;e He nCTpe-
'IaeT rpaHIIIIbI B03P;YX -CTeKJIO.

<!>a30BO-KOHTpaCTHaJ1 npnCTaBKa {J)paHcona-HoMapcKoro,
YCTaHaBJIlIBaeMafl aa OI,YJIflpOM (1949 r.)

B cxellle, IIpep;JIOII{eHHOH rrepBOHa'laJIbHO IJ;cpHlIRe
(pIIC. 84), CBeT OT II306paffieHIIJI F' HCTO'lHII1{aF rrorrap;aCT Ha

IIpoeKIIIIoHHbIH OHYJIHp Oc, KOTOpbrii 06pa3yeT u306pameHIIe FI!
na lfJa30BoH IIJIaCTHHKe L. B CIIJIbHbIX 06'beKTIIBax <poKaJIb-
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nan rr.TJOCKOCTb F' Tpy;a;HO ;a;OCTym'Ia, rrOCKOJIbKY OHa, Kat(

npaBII.TIO, HaxO;a;HTCH BHYTpn 06'beHTIIBa. POJIb rrpoeHlJ;nOJI-
HOrO oKyJIflpa Oc COCTOIIT B TOl\!,

'IT06N C;a;OJIaTb 3TY IIJIOCHOCTb ;a;o-

cTyrrHoH, coa;a;aBaH ;a;eHCTBlITeJIbHOe

Ifw6pameHIJe B F". 1I306pameHIIe
me l"{' rrperrapaTa nepCIIOCIlTCH
B TO'lKy Mil II ero Ha6moJ\aJOT '1epe3
OKYJIHp 0' C. R'OHCTPYKlJ;IIH MOiKeT

6hITh 3Ha'H1TeJIbHO YJIY'lllIeIIa, eC,TJII

JIC!lOJlh30BaTb He rrporrycKaIOIlJ;YKJ,
a OTpamaIOIl YlO lfJaaOBYIO rrJIacmm-

EY. Momno lICnOJIb30BaTh TalOEC

lfJa:wBYIO T1JIaCTlJImy C nepe1\teII-
II hI M nOrJlOIl eHIIel\!, 0 KOTOpOIJ 1\1 hi

("()1!OpllJT11 BhlIue (CM. (""p. H4).

moe
-\-.,

-l-H"

:l
L

1\
Oc

r

PIIC. 84,

A/

Oc

---N

PIK 8S.

OrrTJPIeCKaH cxeMa lIi enTlJ'nIaC rrlHlBe;a;eHHoii Ha pUC. 84.

l',],e 06bJ'IHaH lfJa30naH IIJIaCTIIHH:a 3aMeHeHa oTparKaIOm.en;
'ITO CXeMaTII'IeCKIl IIpe;a;CTaBJIeHO Ha pIlC. 85. IIpOeKlJ;uoI:-
f1bIli OI,YJIHP Oc ;a;aeT u306pameHIIe TO'IKU F' Ha Herrocepe-

OpeHH01\! Y'IaCTKC F". ¥I306pameHne Nf' IIperrapaTa 111 IIOCJIl'

oTpamoHllH 0'1' L JIepeHOClITcH 13 Mil. 1I306pameHIIe M"

J[pei CTaBJIHeTr060lJ lfJa:wBo-IwHTpacTHoe IT306pameHue II Ha-

6,T£IOJ\aeTcH e nOl\!OIT bIO OHYJIHpa 0' c IT anaJIJf3aTOpa jf'.

7  !Opll (M)" IICOU
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MI1RpOCHon C rrpIICTaBHOH InweT HIl,n: 06hI'fHOrO I\IIU{pOCIWna
C JIOl\IaHbUl OKYJIJIpOI\I (puc. 86).

PIIC. SG.

17. <Da30Bo-KoIlTpacTHblu MIIRpOCKOII

AJIJI naomo,n:eHIUI OTpallialOUWX OO'beKTOB

lIcuoJIb30BaHuB I\IBTo,n:a  a30BoroHORTpaCTa ,n:JID H3yqe 
mID OTpaIKaIOITIIlX 06'bBKTOB TaKII\e rrpB,n:CTaRJIHBT 60JIbIIIOll

II'lTepec. lIccJIe,n:oBaHuB rrOJIUpOBaHHbIX l\WTaJIJII1'IeCKliX 00-

pa3D;oR rr03BOJIHeT 06HapYIKHTb l\IaJIClmmc IICnpaBIIJIhHO-
CTIf B TOJIII IlIle,HapYlllOHHH CTpYI\TypLI, 3arpH:HlOIIIIH 11 T. JI,.



rJ1. 3. <1>A30BblH HOHTPACT 99

ITpncTanrm IOnHIIKa II OCTt'p6ppra (1948 I'.)

Ha pIJC. 87 rrOHa3aHO rrpIJcrrOC06JIeHIJe, rrpeAJIOmeHHOe
IOrrHIJKOM IJ OCTep6eprOl\L OCBeIIIOHIJe 06'heKTa JIll rrpOIJ3-

BOAIJTCH BepTIJKaJIbHbIM oc-

BeTIITeJIel\f, rrOl\fe:rn;eHHbB!

COOHY OT 06'heKTIJBa 0, Ta-

HUM me 06pa30l\f, Hal{ B l\Te-

TaJIJIOrpaqJIJ'IeCKIJX MIJK pO-

CKorrax. lICTO'lHllH F, TO'l-

Hee, AIJacpp arl\fa, Ha IWTO-

PYIO rrpOeKTIJpyeTcH HlITb

JIaMrrbI, l\fOmeT IJMeTh J!I!60

CPOPMY :rn;emI, mI60 cpOpl\!Y
KOJIbIIa. Ha pIJc. 87 IJ30-

6pameHa :rn;eJIb F, CBCT OT

KOTOpOH rrpOXOAIJT 'lope:!

!WHAeHCOp C, OTpalI\ae-rca
OT HaKJIOHOHHOii na yrOJI 45

nJlaCTlIHKlI G, rrpOXOAIJT 'le-

pe3 06'heKTlIB 0 H OTpama-
eTCH OT 06'heKTa !vl. TaKIlM

06pa30l\f, B TO'lKO F', He-

CKOJIbKO IUIII\O 06'hCKTa, rro-

.TJY'laeTCH 1I306palI\elUIe  If-

acpparl\lhIF. CBeToBbIO JIY'III
CHOBa rrpOXOAHT 'lopea
06'heKTIIB 0, I\OTOpbrii 00-
pa3yeT na cpaaoBoii. IlJIa-

CTIJHKC L l!a06pameHlw TO'l-

KII F
'

, T. e. llCTO'lHIIKa F.

C.TJeAyeT OTMCTHTb, '1TO J1Y-

till, rraAaIO:rn;He Ha 06'hOKT lV',
He 06pa3YIOT rrapaJIJIeJIh-
Horo rrY'IKa. iho BbI3BaHO

Tel\!, '1TO cpa30BaH rrJIaCTlIH-

Ka AOJIiKHa 6b1Tb rroMeIIIeHa

MemAY rrJIaCTIJHKoii. G IJ OKY-

JIfIpOM Oc, '1T06bI CBOTOBble J1Y'I1f HO rropeCeKaJIIJ ee ABamAbI.

TO'lKa F
'

AOJImHa, CJIeAOBaTeJIbHO, HaxoAIITbCH HIJme rrpe-

rrapaTa M, II306pamorrIIe KOToporo o6paayeTcH B TO'lKe M'.

Or.
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II )JIICTa III\<! {J)paIlcoIla-HmrapC 1mm

(1()49 I'.)

OTpamaIOIIJ,aH cpa30HaH ITJIaCTl1I1l\a C UCpe,\ICHIlhlM rro-

rJIOllJ,eHIleM (CM. CTp. 89) J\IOmeT 6hITb C yc,rrexmr HcrrO.Tfh:JO-
BaHa p;JJH l\1eTaJJJJOrpacpIlTJ:eCRIlX
na6JJIOp;eHIlH. ,l],JJH 3TOrO p;OCTa-

TOTJ:HO npl1MeHIITb CJJerRa M01 J1-

cplIIII1pOBaHHbIli BepTIIRaJIbHbI(f
OCBeTIlTeJIb ROJIepa. Ha pHC. 8H

u306pameHa cxel\Ia rrpl160pa.
OCBeTIITeJIb COCTOIIT Il3 m;emI F,
06'beRTIIBOB C

2
II C

3 II p;I1acppar-
l\1bI nOJJH 3peHIlH D2

. CBeT, JJcny-
CRael\fbIH JJal\[JIOM L, rrap;ae-f Ha

ROHp;eHcop C
1 , ROTOpbIH 06pa3yeT

Ha IIJ,eJIU F II306pameHIle HIITII

JIaMTILI. 06'beRTHB C:J HOCJIe OT-

pamemu[ JJy'wil OT JJ()JJyrrpo3pa '[-

Horo 3epH:aJIa G, HaRJIOHeHHOl'O

rrop; yrJJOl\I 4.')0, C03p;aeT HOBoe

H306pameHIle B F'. 11306pame-
uue F' HaXOp;TITCH B cpoRyce 0
06'beRTIIBa l\lJfl\pOc,Rona If, CJrc-

s

- --M'

PIIC. 88.

G

M

p;OBaTeJJbHO, JIYTJ:I1, rrap;aIOIIJ,l1C na oTpaJf\alOn nil II[H'na-
paT 111, o6pa3YIOT napa.1JJJeJIbIIbIii nYTJ:OR.

IIocJJe oTpameHIIH OT nperrapaTa M JJYTJ:II B03Bparr aIOTCJI
Ha nJJaCTIIHRY G II p;aJIbHei1:IIIl1H. IIX nYTb COBnap;aeT C orrl1can-

HhIM paHee (CM. CTp. 89).   aROHp;eHCOpOl\f C 1 HaXOlI,TfTCfl
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J\llacpparl\1a ]]1' n:300pa/!\OHUe IWTOpoii nOpep,aOTCH 001>eRTlI-

BOM C
2 ' JIOMeIll,OHlILnI TIepep; :rn,eJlbIO F, Ha p;llacpparMY D2

.

,L uacppanla D2 HaXOp;lITCH HOJIJI3Il cpORaJIbHOM JIJIOCHOCTH

06'bCRTHBa C3 , Tal, 'ITO ee 11306pameHIle JIOJIY'IaeTCH B JIJIO-

CI{OCTU rrponapaTa. ECJIH DI JIpep;CTaBJIHeT C060H HPIlCOBYIO

.:.\uacppaL\IY, TO oe p;Ila:MeTp CJIOp;yeT YMeHblIUITb HaCTOJIbRO,
'lTOOLI 00 Il306pameHJ1e B JIJIOCROCTII HpeJIapaTa ]1;[ COOTBeT-

CTBOBaJIO rro pa:31\Wpy nOJJIO 3peHIlH MllRpOCIWJIa. TaRIlM

llYTeM p;OCTlIraOTCH Hal160[loo :.JcpcpCHTlIBHOO YMOHLlIlOJIHe rrapa-
allTHoro CBOTa.

11 pllcTaBKa IJl'IIAqJOp;\a II 3ciiAcIIucpra
(<lJllp Ia Baym II JIo:wo) (1950 I'.)

Cxmla rrpuoopa Il<w6pameJIa na pllC. 89. };ICTO'IHllI{ upo-

cKTupyeTcH Ha ROJILl\OBYIO p;HacpparMY D, CBOT OT ROTop011,
npollJ H'lepoa 11 PW{MY PI' JJIJJI3Y L1

U IlJJaCTIHIKY G, naR.T10-

N

..0
--!< S

('

I'nc. 89.

HCHHYIO lIU! YI"JIOM  H',) aOTB lJ' 00 JI:wGpall.;eHlw. 8TO n:w-

opaffioHuo paClIOJraraeTCH B cpoRaJJLHUlI JlJIOCIWCUI 06'L81{-

TIIBa 0, npolIp;H 'lepe3 ROTOpUH cBeToBoH JIY'lOR C'IaHOBlITCH

napaJ1JleJIbJILIM. 1I3Y'lacMbIiI: 06'beRT N[ oTpamaeT JIY'IJI
B OOpaTlJOM HanpaEJleHl1I1. 8TH JIYLIIl OTpamalOTCH OT JlOJIY-

1I[J03pa'lJIuii: TIJIaCTHIlRll G II T1pOXOJ HT'repo3 O[[TlI'lCCKYIO

CHCTO,'I)' L , HUTopaH 06paayeT lIa J{(JJIbl eIJOii (paaoBoi't
IUaCTIlHJW D" 1130upamPHIW I1;tlaqJpaL\lbl D. ; aToM CBOTO-

Boii nYLIOK 1I0fHl)l,HOT na Jlu,Tiynpo:!pa'H1hIii 1\.)'0 :£, !\oTopr,rii
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pa3p;eJUIeT ero Ha p;Be qaCTII-Op;Ha IIorrap;aeT B oHyJIHp OC
2 ,

'Iepe3 HOTOphIii Bep;eTCH Ha6mop;eIU1e, a p;pyraH-Ha <poTOIIJIa-
CTIIHRY. RaR II B 06hI'IHOM MIIH:pOCRoIIe, paccToHHHe Memp;y
06'beHTIIBoM 0 1I 06'heRTOM !vi YCTaHaBJJIIBaeTCH TaR, 'IT06hI
II306pameHIIe ORa3aJIOCh TO'IHO Ha <pOTOliJIaCTJ1HRe II B <p0-
RaJIhHOH IIJIOCROCTII ORYJIHpa OC

2
.

II pII3l\1a P
2' ROTopaH MomeT 6hITh YCTaHOBJIeHa IIepep;

OIITII'IeCROH CI1CTeMOII L
2 , II03BOJIHeT paCCMaTpI1BaTh nao-

6pamemIe 'Iepe3 OI{YJIHP OC
I 6e3 <pa30Bo1'O IWHTpaCTa.

OKY,TIHpHalI nplicTaBKa KY1;a, TpoYTona II CIiMca

( 1951 r.)

IIplJCTaBRa H'YRa, TpOYTOHa II CIIMca 1J0CTpOeHa TaRme

IIO IIpIIHI I1IIY IIepeHoca 3pa'IRa, '11'0 p;aOT B03MomHOCTb

yp;06no paCIIOJIOiI{IJTh <Pa30BYIO IIJlaCTI1Imy (pIlC. 90). OTpa-

L

---/ /.,/-;-

F'

Pue. 90.

maIVIIJ;lIH 06'heI{T 11i oCBOIIJ;aeTCH, RaH 06hPUIO, HepTlmaJI (,-

HhIM OCBeTlITeJJeM (Ha plJc. no He Il306pameH), a B <PORYco F
I

06'heInlJBa 0 naxop;HTcH w306patl\OHIIO ROJ1hr olloi'fp;Ha<ppanl [,1,
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paCIIOJIOmeHHOH B OCBeTIlTeJIe. CBeT, OTpameHHhI.i:'I 06'beHTOllf,
OTpamaeTCH 3aTellf 0'1' nOJIynp03pa'IHOH rrOBepXHOCTIJ AB

!{y6a X U !I0naAaeT Ha BorHYToe 3epRaJJO R. 3epRaJIO R

YCTaHOBJleHO TaRltllf 06pa30JII, '.1'1'0 IIOJIOmeHIJe ero D;eHTpa

COBna,TJ;aeT C 1I306pamOHIJeM M I

06'bE'RTa lvI, AaBaeMb!M

061,e!{TIJBOllI O. I10CJIC oTpameHIIfl 0'1' AB nOJJY'IaeTCH I130-

OpamOHIJe lvt", CHJ\IMeTpIJ'IHOO C !'v1.
'

OTHOCIITeJIbHO AB

II cB060AHOO 0'1' a6oppaD;nH. 1I306pameHlIe me F
'

nO.JIY'IaOTCH

B TO'Il{e F" na cpasoBoH nJIaCTIJlIRe D. ¥I306pameHIJC !'vi"

I1pOACTaBJIHeT C060H cpa30ll0-!WHTpaCTHoe IJ306pameHIJe; ero

pacClIlaTpIJBalOT B ORYJJJI P Oc.

YIIIIlJepca:lbHb1U IJIOTOMHI\pOCHOII «OPL» (1952 I'.)

H.aR If B Tpex npoAJ,[AYID;IfX rrpIJ60pax, YCTPOHCTBO aToro

MHRpocHOIra (puc.  H)OCHOBaHO Ha IJl ee nepeHoca 3pa'Il{a.
CBOT IJ3 ROHAeHcopa, He nOI{a3aIlHorO na pnCYIme, OTpamaeT-
CH 0'1' rrOJJynpO:Jpa'iHOH rrJJaCTlIHIm G IJ rrorraAaeT B 06'beR-

TilB O. TaI{ Ita!{ II:lo6pame!HlO I1CTO'IHIIRa 06pa3YCTCH B qJO-
!,a.rlbHoii I1JJOr!{()CTII F' 06'beRTIIBa, TO Ha 06'beRT JIll !IaAaeT ny-
'lOR napaJJJJeJJbHbIX JJY'Ioii. I10CJJe OTpameHIIH 0'1' 06'beHTa AI

.'rY'IIf B03Bparr aJOTcn no TOJ\IY mo rrYTU 'lepC3 06'beHTIiB ()

I[ IJ,'IaCTIfHRY G, a 3aTOlll 'IOpe3 OrrTII'IeCI{YJO CIJCTeMY Sl'
HOTO-

paH c03AaOT JI306pameHIJO I1CTO'lHlma Ha cpa30BOH IIJJaCTIIH-

He C. Tal, I{a!{ o6'b8InI1B 0 YCTanOBJJeFi Ha 6eCROHe'IHOCTb,
TO II HJ6pamClJl1elVI' 06'bORTa M nOJJY'IaeTCH B cpORyce orrTU-

'ICc!{()ii CIICTeMhI S l'

I1.30opamellIIO 111' BOCfI plIHIJlIlaeTCH pacrrOJJOmeHHOH 3a

<pa30BOI! IIJraCTllHKOII OJJTIlTICC!wii C!ICTelllOii S
2'

ROTOpan

IlOC.'Ie OTpa/HonHH CBeTa 0'1' rrpIJ311ILI P AaeT OIWH'IaTeJJbHOe

II306pamomlo 1\1", pacclIIaTplIBaelllOe 'lepe3 ORYJIHp Oc.

l1plI 311Ia P 1I1OIlWT 6bITb YAaJJeHa, 'IT06bI CBOT 6I,W lIanpaB-

JJelI rrpHlIlO BHlt3, '!TO CYID;eCTBeHHO UpII qJOToperltCTpaD;l1JI.
B Ra'ICCTBO cpasoBoH UJJaCTIIHRIJ C !ICrrOJJb30BaH HOMlleIl-

caTOp JIIIO, npIIHD;IUI AeHCTBIJH ROToporo OUIIcaH paHoe (CM.

np. 81). qOHTpaJJbHaH 'laCTL IWlIITIOnCaTOpa pa3AOJJeHa no

;(JIlIllO Ha PHA 06JIaCTOH C pa3JIlI'IllOl! OrrTlI'IeCROii ITJIOT-

nOCTbIO, IIOJIY'IeIlHbIX mlIlbIJJOIIUellI B BaRYYlI1C. B 3aBIICIIlIIO-

CTIJ 0'1' '1'01'0, Ha HaRYIO 06JJaCTb npoeHTIIpyeTcH I1306pameHI!e
ID;eJJeBOrO !ICTO'Imma, lIIeHneTCH norJJOJJl.eHIIe cpa30Boii !wa-

CTlIlIRH. C 11.Pyroii CTOpOIILJ, IIOCRO.T1T,j,y IIcpeMeUl.E'HIlO D;PET-
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paJlbHoii: 'iaCTlI IWMneHcaTopa rro OTHOIIleUl1ro 1\ OCTaJlbHhl 1

II03BOJlJIeT :r.renJITb Wa30BhliI C)J;BHI', C IIOMOII bJOTaIwii waao-
'11

-----

\

\

/1"

P

PIIC. 91.

lnii lI.iIaCTlJHKll MomHO perYJll1pOIHtTb 11 Wa:!Ollhl ii C)J; BII I' ,
II CTellOHb rrOr.TIO:rn,eHIJH.

18. Oom;ne XapaI\TepnCnnm cpaaoHblx IlJIaCTUUOl"

IfcnoJlbayeMblx B M1II\pOCIWIIIlII. IOcTupoBIw.
PaapeIIIaIOm;aH cnOCOOHOCTb

B l\lHI\pOCKOlIM11 IJCIlO.TJb3YlOTCH 06LI'ljfO Wa:3013LW l1JlaCTIfH-
Hlf C He6o.TIbIIlIIM no I'JlOIlJ,eHueM. B YCJJOBIfHX CIIJJbHOI'O no-

rJJo:rn,emuI TpY)J;HO pa60TaTb IlO l\lJIOI'l1M rrp11'lII TIaM, OCIIOB-
HbIl\UI ITa IWTOPLIX JIBJIHIOTCH CJ1OlJ;YIOIlJ;IIO:
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)a B J1l0UOM nplIoope lIpHMbIe JIY'llI, npeJf\p,e 'leM JIO-

HaCTb Ha cpa30BYIO JIJJaCTIIIIKY, JIepeCeHaIOT 60JIbJIIOe  IIICJIO

IIOBepXHOCTeii OJITll'leCI\I1X wnaJIeii. JIomHbIe Jl306pameHIIH,
oopaaYIOllJ,1ICCH BCJIep,CTBl1C )J;BOMuoro OTpameHIlH Ha 3TIfX

rrOBepXHOCTHX, C03)J;aIOT cpOH, I\OTOpblM He 3a)J;epmUBaeTCH
<j)a:JOBoii II:lacTIIHKoM, 11 OTHOCIlTeJIbHaa pOJrb 1\0TOporo
BoapacTaeT JIO Mepe TOI'O, I\aI\ YBe,TIIl nIBaeTcH rrorJIOII1.eIIJIC
JJ.1IaCTIIHI\I! ;

0) /.t;ecpeI\Tl>I JIOmrpOBI01 II rrbIJIb Ha CTOJlb 60JlbllJOM 'lUCJlC

1I0BepxHocTeii Tal\lI\O cO:iAaeT :3Ha IIITe,TIbHLIII CPOH;
B) u:!Oopal1\ellIre ,T\HaCppaI'Mbr, IICHreU\amroM B cpOI\aJJbHOii

rrJJOCI\OCTIl HOHp;eHcopa, C031\anaeMoe Iwup,encopOM 11 06'ber{-

TIIBOM, HCl\aTl\( HO B OOJfhIIlOii It1lJI MouhHreII CTeneHH a6ep-
paU;HfDIILEC,1II cpa:JOHaH llJJaCTJIHl\a OlIeuI,  raJla, TO BC.Tfep,-

CTHlle a6eppau;UM nOH B.TfHeTCH napaaffTIIhIii cpon. Ecmr YBe:I]I-
'I1ITb pa3Mep cpa30Boii lWaCTJ1UI\II, TO H pl\OCTI, cpoua YMeHb-
IIIIITCH, 110 B leCTeC TOM YM8H],JIUITCH II paapellJalOlIJ,aH crro-
COOHOCTL.

C/)a:JOBbJii Ci\IHlI', CO;Ji\3B30,\lJ>Iii If.TIaCTlIHKOii, Jl,OJlJf\eH OI,ITb

paBen Jt/2 Will O,TIlf;JOl{ I{ Jt/2. ()p,lIaHO ecmI B II:3Y'laeMOM

06'be1\Te eCTh O,T\lIOII pOMeHfIO II p,ecpa:mpYIOll\Ue II cJla60 IIO-

Ll0II1.alOII1.IIO :i,neMeHTbl, TO CJIOP;YOT UCrrOJIb:30BaTb cpa:iOBYIO
fnaCTIIHI\Y, 111,1 :lbJBaIOr.u.yro MaJJhl II C.J\BJU', JfHalIO UC'le3HYT
cJra60 rrorJron\aJOIIJ,llo p;eTaJJlI. TIpH uaomop,eJUllI cJJa60 rro-

L'IOIf\alOll\IIX 06'beJ\TOB 60JJbJI!OO npeu fYIIJ,ecTBO p;aeT IIC-

110JfI,30BalUfO OO'beI\TIIHOB C OlIeHb MaJJbIM cpa30BIJM cp;BIIroM
1I:!If p,amo COBCOM 60:J cpa:30BOrO cp,BHra, no C rrOrJIOlIJ,aJOII1.JIM

fWJJbU;O I, CTonOUh 1I01'.TIOJlWJJ1fH IWTOpO 1'0 ;!aBlICJlT 01' 113Y-
'Iae,\!Oro OO'bOXTa.

Pa:J rephf qJa:w!Joii lWaCTIIIU{H 3aBIICHT 0'1' l1ClJOJJb;3YO-
 101'0 OO'bOKl'JlBa. 0na e'\OJl/J\JW aanIlMaTb HO CmlJJlI\OllI 60JIb-

IllYJO rronOpXJ10CTb, 'fTOOb1 coxpauIITb pa3pemaJOlI.\YJO crro-

COOHOCTb, 11 He l\oJrfJ{na OLlTb CJIHIllI\OM MaJJOHbI\OM, '1T06f,I
lIe YBeJII1'IUBaTb a6eppaU;IlIl 11 IIoTepn CBeTa. B TaOJJ. 4,
COCTaBJIOHHOii 10 rrHIf 1\0 III , OCTep6eprmr If PlIlIapP;cOIIOM,
rrprrBO)J;HTCH pa3MepbI 1\0JJbu;eBbIX cpa30BLlx ITJIaCTl1HOI\ )J;.TfJI

TpOX oO'beHTuBon OOhl'lHOrO TlIrra.

Ha pUC. !J2 fIOI{a:JaHa COOTBeTCTBYKJII1.aJI tfJaaoBan JIJIa-

cUlIma; ho- pal\UYC OCBor.u.eUHoro p;l1cpparIfpOBaIIIIl>IlIl CBO-

TOl\! JJHTHa, 1t
2

II It1-- HHomfluli fl BHYTIJC>HUlfII pap,nyc br cpa-
:JoBoii WI aCTIIIIJ\JI.
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TaG ;Ill l( a 4

</..>OHYCHoe paCCTOH- !lIne OO'beHTIIBa, MoM hl, M." I h2, .'1.\1 1'1o, .\1.\1

16
4

1,8

1 () 2, (j 3,0
j' 2 2, [ 2,7
0:7 1,0 1,3

cho IIpep;eJJbHbJe 3HaQeHJIJI, HOTopble HeJIb3n rrpeBLIllJaTb,
a BO MHorIlX CJJY'IaHX JJY'IllJe OrpamI'II1TbCH MeHblllI1MIl 3Ha-
QeHI1HMI1.

06bl'IHO rrpI1MeHHIOTcH HOJJbU;eBble cpa30BbI8 lIJIaCTIlHHH.

lIx u;eHHuM Ha'IeCTBOM HBJJHeTCH OTCYTcTBI1e rrpel1 IYUI,ecTBeH-

PIIC. 92.

me!
-tiPz

PIIC. 9:3.

Horo HarrpaBJJeHIlH, '1'1'0 p;aeT B03MomHOCTb IIa6JIIOp;aTb C IIX

rroMoITIblO 06'beHTbI JJ106011 cpOpMbI. JIIlJlellHaH cpa30BaH rrJJa-

CTIIHHa TaHme rrpep;CTaBJJHeT 6oJJbllJoll MHTepec, TaT{ Hal_

C ee rrOMOITIblO MQ}HHO IIa6JJIOp;aTb pa3JJIl'IHbI8 rrepIIOp;Il'Ie-
CHIle 06'beHTbI. )J;ellCTBIlTeJJbI-IO, paCC IOTpilM CpaBJIIlTeJJbHO
60JJbllJOll 06'beHT, IIarrpIlMep TaHOll, pa3Mep I\OToporo B TpII
IlJJII 'IeTbJpe pa3a 60JJbllJe Bxop;Horo 3pa'IHa MIJH pOCI\Ona.
CBeT, p;IlcpparIlpOBaHHblli 3TIlM 06'beHTOM, JIO'ITII JIOJJIIOCTblO

rrepeMeIlJan C rrpHMbJM CBeTOM. QTo6bI TaHOll 06'beHT 6bW

BIlp;eH, Heo6xop;MMO, 'ITo6bI cpa30BaH rrJJaCTMHHa HeMHoro

nepeHpbJBaJJa HpaH Il306pameHlIH IlCTO'IHlma (puc. 93).
Ha pIlC. 93 'Iepe3 8 1 0603Ha'IeH pa3Mep mW6paiI\8HIIH IICTO'I-

HIlI_a; £2-pa3Mep cpa30Bo:fI IIJJaCTIlIlHIl. MomHo Talot\e rrpII-

MeHHTb cpa30BYlO JIJJaCTIlHHY eITIe 60JJblllerO pa3l\1epa II pac-
nOJJOmMTb ee HeCI1MMeTpII'IIIO OTHOCIITeJJbHO H306pameHIIH
nCTO'IHIlHa, HaH 3'1'0 rrOHa3ano Ha pIlC. 94, a. n porrap;aeT
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CBeT, p;mpparHpOBaHHblH C OP;HOH CTOpOHbI, HO C p;pyroH CTO-

pOHbI rrOHBJIHeTCH CBeT, p;mpparHpOBaHHbllI IIOP; O'IeHb MaJIblM

yrJIOM. ECJIU Hel\IHOrO IIepeMeCTUTb cpa30BYIO IIJIaCTHHHY,
HaR rrOHa3ano Ha pUC. 94, 6, paccToHHue 83 YBeJIU'IHTCH,

CBeT, p;ucpparHpOBaHHbIH rrop; O'IeHb l\IaJIblMH yrJIaMU, He P;O-

6aBJIHeTCH, 60JIbillJJe 06'beHTbI HC'Ie3aIOT, a 60JIee MeJIHJJe-

a) 6)

PIlC. 94.

0)

IWHB,'JHIOTCH. ECJIH, HaIWHeu" paCIIOJIOiIUITb rrJIaCTJJHRY
B COOTBeTCTBJJU C pIlC. 94, e, TO paCCTOHHue 8

3 , op;UHaHOBoe

C o6eux CTOpOH, CTaHOBl1TCH Hau60JIbillUM U3 B03MOIKHblX

B p;aHHoH cxeMe. CTaHoBHTcH BUP;UMblMU caMble MaJIeHbRUe

OO'beRTbl, ROTOPI,W MOIKHO pa3JIUQUTb IIpU p;aHHOH pa3peillaIO-
u eii cnoc06uoCTII IIpJJ60pa. iho He 03Ha'IaeT, 'ITO 3TU IKC

]\laJIeJJbRJJe 06'bOKTbI He BUP;HbI B CJIY'Iae, rrORa3aHHOM Ha

jJlIC. 94, a, HO OOLI'IJJO 60JIbillJJM 06'beHTaM COOTBeTCTBYIOT
GO,'IblJUle pa3UOCTU cpa3. OHU p;aIOT HpRue 1I306pameHuH,
l\laCl\llpYJOIl IIe 06'beRTLI, 06JIap;alOIIJ,IIe MaJIblMII pa3HOCTHMlI

cpa3. TaIWM 06pa30M, MLT BlIP;UM, 'ITO IICRYCHblH Ha6JIIOp;a-
TeJIb, IIepeMeIIJ,aH CJIefI\a cpa30BYlO mJaCTIIHRY, MOlKeT IIOJI-

nOCTLlO 06CJIep;OBaTb 06'beRT II YJIOBIITb Bce p;eTaJIII. II pIIMe-
lIeHIIe pa3JIlPIHbIX IIpueMOBII03BOJIHeT IIOJIY'IIITb O'IeHb

I!HTepeCJIbJC CBCP;ClU1H n 06JIer'IIITL IIHTeprrpeTau,IIIO 1130-

G paFl\enuii:.

lOCTlIpO/lKa <I!a30Boii IIJIaCTlIHIaI

KOJIbu,eBaH p;nacpparl\Ia nJIn IIJ,eJIb P;OJIIKHbI 6bITb IIOMeu e-
JILT B IIJIOCI\OCTII p;nacpparMbI ROHp;eHcopa. Torp;a IIX Il306pa-
,1,eHIIe IIOJJY'IaeTCH B cpORaJIbHOH IIJIOCROCTII 06'beRTJIBa

mmpOCHOIIa. Bo MHOrllX npu60pax rrOJIOmeHIle cpa30BOH
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ITJIaCTIlHIUI, HaXOp;Hll.l,elICH ua o 6'b8I\TUBe
, qmHcupOBaHO.

IOCTIlpOBaTI, MOmHO TOJILHO ):(uawparMY 1WH1J;encopa, HOTO-

paR IlMeOT nonepo'moe ncpmlenWHIIe, n IIH01'J(a, no jWP;HO,-
npOp;OJLI,Hoe.

)J;eHCTBOBaTL HymHo CJIeP;YIOIlI,IIM o6pa30 J;
1) RaR 06bI'IHO, YCTaHoBIITI, npcrra paT na pc:mOCTh, lie

3a6oTHCL 0 rpa30BOM ROllTpaCTe;
2) CHHTI, On:YJIfIp lIUmpOCHona II 3aMCHIITb em MaJIClllr

roIM BlllWJfCKaTeJlC I, JlO:!BOJUJlOIl.l,HM HaOJlT01(a'l"h rI)(ma:I),-

1/300jlJ.JICIJIfL/1J [/cmO'iIfL/!(O"

t;OJ,JOBJR

/7/wcmL/1f!(J

Pile. I)[). PHI", !Jo.

llYIO rrJIOCROCTI, 061JCKTlIua, T. e. tfJa:!OBYIO 1I.'laCTIIIII\Y CO

cJLa6bIM YBeJIH'IeHIlCllI;
3) ecmf B03MomHa npo):(o.TlbHaH IOCTupOHI\a ;(11 acf)pa!',\1 hi ,

TO CJ1el(yeT nepC lcnJ,aTL,nocJIeiJ)IJoJO 11,0 Tex HOp, !lOI,,\ 'LCPP;!
BI1):(O!lCHaTeJIL Ile 6Yl.l,CT BIlAllO 'JOTl\Oe 11 :w6pan\elUIC 1(11 a-

(ppanlbJ. TorAa na6molJ,acTcH KapTllHa, 1I:!Oopan;cnllaH na

pIlC. 95;

4) rrepelllenJ,aTI, l1.Ilawpa!'lIIY C IHHlOI1.1,bIO BIIHTOB, BCeL'l.l,H

YCTaHaBJIHBae:MblX AJIH 3TOii u.eJIH TanIlf\I oopa:3o.\I, 1:1'1'061,1
JIOJIY'IIlTI, RapTIfHY, II30opamcHuyIO Ha pUC.  )6.

TenepI, np1I60p no):(rOTOBJIeH H pa60n:.
rr p II M e 'I a H II e. ][plI Ha6;1101 eHMII ilII.pqi}3I!bIX oo'r,e1;'/'O/! ILlI!.

'1'1'0 BCTpegaeTC'1I LWIl\e, !lpH ITJIOXOM WI'Je(:'/'De OllTIIIHI, 'w'l'Iwro H;!OOpa-
Jf\eRJUI T(Ha.ppanlb1 He IIUJI}'laeTCH. lhoGI,l IIC IIClmn;a'/'h II;!uGpaJf\elIl ('

I\IIa.ppanlhI, npcnapaT HMPCTe (" npe)(YlCTllhIM II JlOl;POBJI(,\M ('Te1WaMII

,n:OJIJf\en npeT(CTaBJIHTh corioii JI:mC'I'IIIII,y C n,'IOCfUIMII 11 nap,W:I8:IJ,-
I1LIMII rrOBepXHovrHMH B Y'laC'1'1W, l'OOTBe'IT 'I'BY1PH (I'.I! I10JlfO na6.r!lo;w-
HIIH. B 01Y'JaC IIM.lICpCHOHHOii 011'1'l!1\R 1\i\'I('("I'BO 1I0BepXH()("f('ii Ill'
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nrpae'f PO!!I!. ;\Ol;TWfO'1II0, 'IT06bl npelIapaT He IIMe;r CJ!llIHHOM 60Jlb-

mnx HeO; IIopOj(IIOC1'cii,1WTopble C03,1(alOT 3aMeTI1hW II3MeHeIIIIII onTII-

'leCKoro nYTII. 1[,TlOXOC Wl'IeCTBO II306paJf\CHIIH AJIa.pparMbI p;eJIaeT

COBepllleIIHO oeCfmO;UI1,IM !fnro:IT,30BaHFfC MCTOrla .paaOBoro 1WHTpaCT3.

Pa3pemaIOI1(a1I crroco6HOCTb

TIo CaMOMY CBOeMY rrpIJH unyMeTog cpa30Boro 1WHTpaCTa
He gaeT HImaHoro BbIlIrpbIllIa C TO'lKU 3peHIlH pa3pOrnaIOlT eii
CIIoc06HOCTlf. Pa3pomaIOm;aH cnoc06HOCTb npu60pa onpe-

J],eJJHeTCH 061 HMH3aKOHaMH p;ucppaI{I IIII, T. o. CTPYI{Typoii
;J;([cppaK HOIIHOI'O u:J06pameHlIH, p;aBaeMoro rrpu60pol\J. iho

1l306pameHlfC n:Jl\1eUHCTCH TOJJbKO B COOTBeTCTBHIJ C TeMIl

Il:meHeHHHl\fU H xop;e J1Y'Ioii, KOTopbIe C03p;aOT cpa30BaH IWa-

CTIIHKa. TIY'I01{ p;ucpparnpOBaHllbIX JJY'IeM 3arrOJJHHeT BeCb

06'bOHTIIB MIlK pOCKorra; Torrepb OH 'IaCTIl'IHO rrepeHpbIT cpa30-
Boii rrJJaCTIlHKOH.. iho C03/weT He60JJbllIOO Il3MeHeHHe B CTPYH-

Type p;ucppaKJ Il()Hn()H I{a pTIUIbI, KOTopoe CBOP;IITCH 06bI'lHO

I, CYiIWHlI10 I OHTpaJJbHOrO HpKoro rrHTlIa II paCIllIlpeHl1l0
; l1cppaKI IlOHII]'\XKOJJeq, ()l{PymaIOIlI,J!X ero. TaKHM OOpa30l\!,

no.TJY'IaeTCH Ho60JJbIIIOO YBeJIIl'IeHlfO pa3pemaIOm;eM crroc06-

IIOCTII OP;IIHCTBOHIIO gJJH CUJJbHO KOHTpaCTIII,[x Il306pameHIlM.

Ha060poT, p;JJH IIao6pameHIlii co CJIa6blM KOHTpacToM pa3-

peIIlaIOm;aH cIloc06nocTb O'IeHb 6bICTpO nap;aeT. Op;HaHO
3'1'0 1I3MeHeHIle B CTpYKType p;IlcppaH IlOHHoroIl306pameHIlH
II COOTBeTCTBY10m;IIe H3l\!eHeHIlH pa3pellIaIOI eM crroc06HOCTH
lIe HMeIOT OTHomeHHH H c06CTBeHHO MeTOP;Y cpa30Boro HOH-

TpaCTa. JIerHo rrOJJY'IIITb Te me acpcpeKTbl C 06bI'IHbIl\I MHHpO-
CHorrOM, ecm! 3aMeHlITh cpa30BYIO nJJaCTlIHKY Herrp03pa'I-
!IbIM aHpaHoM TOM me cpOpl\JbI, CHHB rrpIl aTOM HOJJb eBYIOp;Ila-

cppan!y KOHp;oucopa If :Jal\JOIIlIB ee OObI'IHOM. KOHe'IHO, B CJJY-

'Iae cpa30BO ['0 KOHTpacTa p;IlcppaK !IOHHbIe 1I306pameHIlH
UaKJJap;bIBaIOTcH Jla KO ropeHTHbIii cpOH, C03p;aBaeMbIM cpa30-
HOM rrJJaCTHHKOH, II 6blBaIOT COOTBeTCTBeHHO YUIIlpeHbT.

TIOCKOJJbKY, C gPYl'OM CTOpOHbI, I eHTpaJJbHOeUHTHO CJJerKa

cymaoTcH Bc.TJep;CTBlIe HaJJlI'IHH cpa30BOM rrJJaCTJJHKH, TO

 !OiI,HO CKa3aTh, 'ITO B nplIIU l!IJe pa3pomaIOm;aH crroco6-

1I0CTb cpa30HO-HOlITpaCTIlOrO l\I1mpOClWrra npIl6JJ1I3HTeJJb-
!IO Toro ;'RO rropRgKa, qTO 11 06bPIHoro l\1IIKpOCKorra. ECJJTI

1l3Y'IaTb, HanpIJl\IOp, p;IIaTOl\IeIO, rrOrpymOHHYIO H cpep;y
C O'IeHb 6JJII:3KIIM TJOI,a3aTeJJCl\! rrpeJJOl\WeHIIH, TO OTp;eJJh-

HbTe 3JJel\!eHTb[ eo, O'JOBlflT,HO, He OYP;YT BHgHhl B 06bI'IHhIlI
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MIlHpOCHorr. Kor.a;a cpa30Bo-HoHTpacTHbIH lIIIlI{pOCHOrr rrpeBpa-
TIlT cpa30BbIe Il3MeHeHIlH B aMrrJIIlTy.a;HbJe, rrpe.a;eJI pa3peilleHIlH
.a;BYX ;weMeHTOB He CTaHeT lIIeHbIlle, 'JeM rrpII Ha6JIIo.a;emIII
B 06bPIHbIH MIIHpOCHorr .a;IIaTOllIeII (HerrorpymemIOH B cpe.a;y
C 6JIII3HIIM rrOHa3aTeJIeM rrpeJIOllmemIH), IlMeIOru;eH TOT me

HOHTpaCT. <Pa30BO-HOHTpaCTHbIU MIIHpOCIWrr, pa60TaIOru;JJii
B OrrTIIMaJIbHbIX yCJIOBIIHX, HlIIeeT He JIY'IIllIIH rrpe.a;eJI pa3pe-
IlleHIIH, 'IeM 06bI'IHbIH lIIJJHpOCHOrr, TaHme pa60TaIOru;IIU
B OrrTIIMaJIbHbIX YCJI0BIIHX . <Pa30Bo-HoHTpacTHbIH MIIHpO-
CHorr 3Ha'IJJTeJIbHO YJIY'IIllaeT CTerreHb pa3JIIl'IeHIlH rrp03pa'I-
HbIX 06'beHTOB, HO He YMeHbillaeT a6COJIIOTHOe 3Ha'IeHIIe

rrpe.a;eJIa pa3peilleHIIH.

19. IJ;neTHoH <pa30BbIH IWHTpacT

rOJI,JIaH.a;cHIlH CPH3IlH IJ;epHIlHe (II306peTaTeJIb lIIeTo.a;a
cpa30Boro HOHTpacTa) rrepBbIM Ha'IaJI H3Y'IaTb B03MOmHOCTJl

II;BeTHoro cpa30Boro HOHTpaCTa. MeTo.a; OCIIOBJ,JBaeTCH Ha
JJCrrOJIb30BaHJJH .a;JJCrreprIIpYIOru;JIX CBOUCTB TOJTCTbIX cpa30BbTX
rrJIaCTHHOH, H 6bJJl .a;eTaJIbHO HCCJIe.a;OBaH CSHJIOpOllI, Bpaii-
COM H IJ;epHIIHe. 8TH aBTOpbJ: HCrrOJIb30BaJIII HOJIbII;eBYIO
cpa30BYIO rrJIaCTHHHY, rrOMeIU;aeMYIO, HaH H 06bJ:'IHO, Ha O.a;HY
II3 JIIIH3 06'beHTIlBa. IIoBepxHocTb, He 3aHHTaH HOJIbII;OM,
rrOHpbTBaeTCH TOHHHM CJIoellI .a;pyroro BerII;ecTBa. 8TH .a;Ba
Beru;eCTBa .a;OJImHbI HMeTb o.a;HHaHOBbTH rrOHa3aTeJIb rrpeJIOM-
JIeHHH B cpe.a;HeH 'IaCTII CrreHTpa (0,555!-t), HO .a;IICrrepCHH STHX

Beru;eCTB .a;OJImHbI 6bITb pa3JIH'IHb!. IIoHa3aTeJIb rrpeJIOlllJIe-
HHH cpa30Boro HOJIbII;a MHoro MeHbUIe rrOHa3aTeJIH rrpeJIOlll-
JIeHIlH oHpymaIOru;ero CJIOH B cpnOJIeTOBOII 06JIaCTII crreHTpa
H MHoro 60JIbIIIe B HpacHoH. )J;JIH o.a;Horo If Toro me 06'beRTa
rrOJIY'IaeTCH rrOJIOmIfTeJIbHbIH IfJIII OTpIfII;aTeJIbHbIH cpa30BbIII
HOHTpaCT, B 3aBIfCIfMOCTIf OT Toro, OCBell aeTCH JIIf 06'beHT
CBeTOM crreJ{TpaJIbHOH 06JIaCTIf, pacrrOJIomeHHOH rro O.a;HY
IIJIIf .a;pyryIO CTOPOHY OT .a;JIIIHbJ: BOJIHbJ: 0,555!-t. PaCCMOTpJJlIT,
HarrpIfMep, 06'beHT C rrOHa3aTeJIeM rrpeJIOllIJIeHHH, 66JIbIll1l1II,
'IeM rrOHa3aTeJIb rrpeJIOMJIeHIfH oHpymaIOm;eH cpe.a;b!. B Hpac-
HOM CBeTe OH 6y.a;eT 60JIee HPHIfM, 'IeM OCTaJIbHOe rrOJIe, a B CII-

HeM CBeTe-60JIee TeMHbJ:M. B 6eJIOM CBeTe 06'beHT 6y.a;eT OHpa-
IlleH B meJITo-opaHmeBbJ:H II;BeT C cIfHe-cpIfOJIeTOBOH HaiillwH.

Bapep rrpe.a;JIOmIfJI TaHme MeTO.a; II;BeTHoro cpa30Boro
IWHTpaCTa, OCHOBamIbIH Ha IlCrrOJIb30Bamm .a;HXpOH'IHbIX
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<pllJIbTpOB B CO'leTaHlUJ C <pa30BO-HOHTpaCTHbIM MIJHpOCHO-
rrOM KYHa (<pa30BaH rrJIaCTlIHHa T<JllJIOpa). B <JTOM rrpIJ60pe
<pa30BaH rrJIaCTIIHHa COCTOIJT II3 .a;BYX rrJIaCTIJHOH HpIJCTaJIJIIJ-

'leCHOrO HBapI a,OCU IWTOPbIX pacrrOJIOmeHbI rro.a; yrJIOM 45°

iwyr H .a;pyry. CBeT rrpHMoll II .a;II<pparIIpoBaHHbIH rrOJIHpIJ-
30BaHbI rro.a; rrpHMbIM yrJIOM. ECJIII O.a;HY U3 rrJIaCTIIHOH

(O.a;IIH IJ3 rrOJIHpIf3aTopoB) 3allf8HIITb .a;IJXPOU'lHbIM <pIIJIbTpOM,
TO .a;U<pparIIpOBaHHblll CBeT 6y.a;eT UMeTb IJHYIO OHpaCHY,

'leM rrpHMOll CROT. IIOCHOJIbHY <JTII II;BeTa He lIJOHoxpOMaTII-
'lOCHlIe, TO B .a;OBOJIbHO lliIIpOHOll 06JIaCTII crreHTpa Ha6JIIo-
J.\aeTcH OObI'lHbIll <pa30BbIll HOHTpacT, a B .a;pyrIIx 06JIaCTHX

crreHTpa-'lUCTO II;BeTHOll <pa30BbIll HOHTpacT. CucTeMa O'leHb

I!HTepeCHa, TaH HaH rr03BOJIHeT rrpOCTbIlIJ BpaIII;eHIJellJ .a;IJXpO-
I!'lHOrO <plIJIbTpa IIJIIJ rrOJIHpII3aTopa rrOJIY'laTb <pa30BbIll
HOHTpacT pa3JIIJ'lHbIX II;BeToB.

B rrpII60pe JIoHeHa «BapIIHOJIOp» TaHme oCYIII;eCTBJIHeTCH

II;BeTHoH <pa30BbIll HOHTpacT; .a;JIH <JTOro .a;ocTaTO'lHO OCBeTIITb

06'beHT CBOTOM .a;BYX II;BOTOB, rro.a;06paHHbIx TaHIIlII 06pa301ll,
'lTOOM HOJJ Y'HITb 1I30GpameHIIe C rrOJJOmIITeJIbHlJM q,a30-
BbIlII HOHTpaCTOll[ B O.a;HOlll II;BoTe II C oTplIIIaTeJIbHbIM-
B .a;pyrolll.

ABTOp TaHme pa3pa6OTaJI lIIeTo.a; II;BeTHoro <pa30Boro
J>ollTpacTa C OTpamalOIII;ell <pa30BOll rrJIacTlIHHoIJ, IICCJIe.a;o-
BaHHbIIi. 1m COBMeCTHO C HmJapCHIIM. OH COCTOIIT B CJIe.a;yIO-

II Ol\f: lIIeIK)J;y rrOJIHplI3aTOpOllJ II OTpamaIOIII;ell <pa30BOll rrJIa-

CTIIHHOIi rrolllOIU;aIoT rrJIaCTIIHHY HBapII;a, BbIpe3aHHYIO rrep-

rreH.a;uHYJlHpHO OCII. ECJIII TOJIIII;IIHa nOll rrJIaCTIIHHII paBHa
1,87 MM, TO OHa 6y.a;eT rrOBOpa'lIIBaTb Ha 45° CBeT meJITOll
06JIaCTII crroHTpa. ECJIII rrOJIHpII3aTop rroBepHYT Ha 45°
OTHOCIJTeJIbHO rrJIOCHOCTII rra.a;eHIJH, TO meJITbI8 JIY'lII rroraCHT-

CH rrpn OTpameHlUI 0'1' CTeHJIa (rra.a;eHIIe rro.a; yrJIOllJ BpIOCTepa),
110 <JTU mo }HOJITbIO JIY'l1I He 6y.a;YT 3a.a;epmaHbI B .a;IJ<pparIJ-
pOBaHHOM CBeTe, OTpameHHOM 0'1' lIJeTaJIJIa. 1I3MeHHH opneH-
TaII;IIIO rrOJIHpII3aTopa IJJIII TOJIIII;IJHY HBapII;eBOIJ rrJIaCTIIHHII,
lIIomHO oCYIII;ecTBIITb pa3JIII'lHbI8 HOllJ6IIHaII;IJIJ.

20. HpIIMeHclII1H MeTO)J;a <fiaaoBoro IWHTpacTa

IIpUlI!OHOHIIH MOTo.a;a <pa30Boro HOHTpacTa B pa3JIIJ'lHbIX
OTpaCJIHX HaYHII II TeXHUHII He06bI'lallHO lIIHoro06pa3Hbl.
MbI OrpaHIJ'lIIMCfI" JIHIlIb pacclIIoTponHollI B OCHOBHLIX 'lepTaX
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HeHOTopblX 1I3 t)TIIX rrpUJ\IeHeHllii, He B.rr;aBaHCb lllJOiqJOOH()CTl1,
C e.rr;HHCTBeHHOll: II.eJIbJO 1I03HaHOMHTb 'ITITWreJIH C OCHOB-

HbJMl1 TeXHll'IeCKIIMH rrpueJ\1allfJ1 II HeHOTO pLJlIlll pe3ym,Ta TaJllII.

IIplHIeHPIIlIe II OIIOJlOrllIl

KaH yme rro.rr;'IepKTlBaJIOCb, OCHOBJIaH II.eHHOCTh 1IlCTo.rr;a
<pa30Boro KOHTpaCTa, rrpHlIleHeIlHoro B 6TIOJIOl'IIIJ, COCTOIIT

B 1'0111, '11'0 on rr03BO.TIHeT rrpOBo.rr;UTb na6JIIO.rr;eHlle iKIIBI,JX

06'beHTOB, He rrpl/6el'aH HIl K <pJIKCaII.l1lI, KOTopaH y6IIBaeT
KJIeTI{y, HII H OKpaUllmaHII/O, KOTopoe rrO'ITlI Bcel'.rr;a 1I3Me-

HReT <pH3UOJIOrIIlO HJIeTKI1. Oc06eHIIO IIHTepeCHhJe pa60TI,J
JIO t)T01l1Y Borrpocy 6b1JIH orrYOJIHKOBaHhI Am,6epTI1H1I, Uape-
pOllI, PWIap.rr;COJl[ n .rr;pyruMI1. Ha lIIHOl'O'I11CJJeHHhJX paOOT
I/O npU1I1eHeHIIJO 31'01'0 1IleTo,rr;a MhI OCTaHOHJlMCH TOJIbKO I/a

paOOTax BeCCIl rro I UTOJJOl'I[Jf. BOT HeCKOJIbKO J/ pJ11I1epOB,
B3HTbIX U3 pa60T ,nol'O aBTopa, BhTUOJIHenHhTX COB leCTJIO

C JToHeHOlll. KaK YHa3J,lHaIOT 3TH aBTol)J,T, npll Jf3Y'leHlIlI TJ\a-

Hell B OOJIhlliUHCTBe c.TfY'IaeB HX npJfXOi lfTCH pa:Jpe3aTh
lJ iWOOI1Th, TaI{ KaK OHIl CJIIlJIII{OM IIJIOTHhl ilJlH rrpH1I!blX
Ha6JIJO.rr;eHuii: no 1I1eToilY <paaOBOI'O KOHTpaCTa. If a6mo.rr;eHue
JlY'Illie Bcero IIpOBO.rr;JJTb co Cpe3a1\llf, co.rr;epmalI Jllll1I O.rr;lJH
C.HOll: KJIe'/'OR. HaJJJIY'IlliJJe pe3YJl bTaThl 6bJ.TI1! I10JIY'IeHLI
C II30JIIIpOBaHHblllIH HJIeTHalllJI. ,IJ,eM.CTBI1TeJlhHO, eCJIJJ rrpe-
napa'/' co.rr;epiKHT CJJIIlliHOJl[ 1111101.'0 HJIeTOK, TO .rr;u<ppaKII.1I0H-
Hble HOllbII.a naH.1Ia.rr;bIBaIOTCH Ha J/300pameHue 11 YllIeHb-
llialOT 1.'1'0 'reT!WCTb. 1\ TOllIY me c<pepU'IeCRlle KJIeTHU caJ\I1I

no ceoI.' oHpymeHLI 3Ha'IlITeJIbHhl1l1 opeoJIoJlf 11 OOLI'IHO

BHYTpeHHlIe .rr;eTamI He ObIBaK>T BII.rr;nLl. lb06bl ycneuIHo
rrpoBecTlI na6mo.rr;eHIle, IWOOXO,rr;lfMO oT.rr;eJIlfTb KJIeT1W .rr;pyr
OT .rr;pyl'a, T. e. IICCJJe.rr;oBaTb TOHKHe CJIOII. ::'horo 1I1OIIHIO

.rr;OOJJTbCH, IIplIlI18HHfI pa::lJJlI'IIIbW CI10COObl cmaTUH. Monmo
nOllIeCTHTb 1I1em.rr;y .rr;BYMH CTeHJIRHHhIlIIlf IIJIaCTIIHRa1\1II l\!a-

JIeHbHyJO HarrJIlO, co.rr;epiKaII YJOlICCJJe.rr;yeMhIe '-IaCTI1U;bJ. BCJJek
CTBIIe KarrlIJIJJHpnOCTI1 t)Ta HamIH pacTeHaeTcH II Ha HpaHx
XOpOUlO rrpHrOTOBJJeHHhlX IIperrapaTl)B HJJeTRII OHa3b1BaJOTCH

.rr;ocTaTO'IHO oT.rr;aJIeHHblMU .rr;pYl' 01' .rr;pyra, J1 'IaCTO, nlm
MaJI01l1 paccTofIHfIn lIIeiK,rr;y JTJlaCTTllIHaMH, HeCKOJJhIW ca;a-

ThIlIUJ.

B HeHoTophIX cneII.lIaJIbHh[X CJJY'IaHX aBTophl JICfIO';Ib-

aOBaJIII cJIep;yroU\TIH lIIeTo,rr;: Ha rrJIaCTlI1my HaH1CIITCfI TOmUli!
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c.loii 5%-HoII meJJaTUHhI, H:OTOpbJii XOpOlliO B.bICYlliU-
BaeTCfI. Ha <JTOT CJIOii 3aTeM IIOMeI.U;aeTCH HaIIJUI paCTBOpa,
cO)J;epmaI.U;erO UCCJJeP,YOMhIO HJJeTHH, II BCe IIOHp.bIBaeTCfI
lIOKpOBHhIl\l CTOlWOM. ECJJlr Cpa3Y Ha'laTb Ha6JJIOp,eHHe, TO

HIIp,HO, '1TO IWeTHU CB060p,HO rrepep,BIIralOTCH l\lemp'Y rrpep,-
.\!eTHb);\[ 11 rrOHpOBHbIl\l CTeHJJaJ\lU, HO BCHOpe meJJaTHHa Ha'llI-

HaeT BIUITbJBaTb BOp'Y, nOCTerrellHO Ha6yxaeT, 06pa3YH reJJI>,
II TeM Ca1\lbIl\l COHpaI.U;aeTCH o6'bel\l paCTBOpa C HJJeTHaJ\II1.

H..'!eTHU 6Yl\YT OTTeCHeHLI H rrOHpOBHOl\lY CTeHJJY, OCTaHODJJC-

lIb! II 3aTCM Cif\aTh/. n PUrOTOBJICHHbIC TaHIIJ\f 06pa30J\! nperra-
paThI J\wrYT coxpaHfITbCH B Te'lCHUe HeCHOJJbHIlX p,HeH. QT06.bI
coxpaHHTb IlX Ha 60JJee p,0.1rUM: CpOH, HymHo p,06aBIlTb
h: meJJaTllHe aHTlfCOIlTIl.I\ U 3aJJIITb rrJJaCTIlHHII. MomHo IIC-

1I0Jlb30BaTb TaHme CJJep,YlOIII;IlH crroc06: Ha XopOlUeJ\f CTeRJJe

npIlrOTOllJJHlOT cyxoii Ma30H, IWTOphIH epa3Y HaHphIBalOT
HOKpOBHhIJ\! CTeHJJOM, rrop, I\:OTopoe BBOp,IlTCH J\IaJJeHbHafI

I,arrO;IbKa <pU:UfOJJ01'If'ICCKOrO paCTBopa. KJJeTHU, OCOBIuue na

CTeRJJe II BwcymeHHbIe, '1aCTlI'IHO B6HpaIOT B ce6H BOp;y If

lIaoyxalOT. TaKorl me ::J<p<peHT l\loamo TIOJJY'lJITb, I1CrrOJIb3YH
(popl\laJJlIJI, ROTOpbIII 06JJap,aOT TeM I1peHJ\lYU\eCTBOl\l, 'ITO

lI03BOJJfIeT coxpaHHTb rrperrapaThT. HOB <JTOl\l CJJY'Iae HJ1eTHII

<PIIKCUpYIOTCH U II I1X l\lOP<P0JJOrUII Ha6JJlol\alOTCfI HeIWTophW
113.\reneHUH. Brrpo'lel\l, p;ame rrpll I1CrrOJJh30BaHIJU p,nCTIIJJJJUe

(JoBalIHoII BOp,hI IUIp, IweToH, o6pa60TaHHhIx TaHIIJ\f crroco-

Go t,OTJJlI'IaOTCfI 01' Bup,a i1UfBbIX H.TIeTOH: II;IIT0l1JJa3Ma CTaHO-

BliTCH pI,IXJIOii If MYTnoii, a rpaHYJJfIII;ml 3Ha'lUTeJJbnO MeHee

BIIp,Ul\lbIWr. ECJm DAIeCTO <popMaJJllHa lIJJn BOAM rrpUJ\feHfITI>
CJJIIpT, TO pernp,paI\lIfI HJ1eTOR HO rrpOIlcxop,IIT, II J\ICTOp, Wa30 -

Boro HOHTpaCTa rr03BOJJfIeT paaJ1lI'IHTh JIHJIIb O'Ienb J\fa.TIO

;\CTaJJ elr.

HeRoTo phW IWOTI\II coep,IUWTOJJbIIhIX THanoii rro:mon01]-
IIbIX IIJ1JI JI\1J\IWhI 11 reJ\IOJJUl\l<phI 6ecrr03BOHO'lHblX (aMi;Go-
1\111'1,1, MaH POWa I'u), HeHOTophIO I\JIeTHH HpOBU II HJJeTIUI TI\a-

IlCllhIX I\YJJbTYP 06JJap,alOT crroc06HOCTblO 06pa30BbIBaTh
IJ.'laCTIIII'IaTbTC lIceBp,orrop,un, J\OTOphIO MorYT npUJJJlIIaTh

), pa3.1IP!H(,[M TBepp,bIJ\I TeJJaM II, paCITJIaCThIBafICb rro ux

1l0BepXHOCTII, 06pa30BbIBaTh O'leIIh TOHHIIO cTyp,eHUeTIJe
mIeHRIl UJla:1MbT. <Pa30BO-IWHTpaCTHblll J\IIIHpOCHOII p,aOT

npeBOCXOl\HOC II306pameHue <JTUX HJJeTOH B pa3JJH'IHhJe
MOMeHTbI ux paCrrJJaCThIBaHUfI. O'leHb MaJJeHbHafI TomII;nrra
3TIIX CJ100B rr03BOJJHeT C 60JlbillOii tIeTHoeTbTO I1aOJJJo)J;3Th
8 Mapllc <1>palicoll
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CTpoeHIle BHYTpnRJIeTO'IIIOii llJla Mbf, He IfpnGeraH H MeTOIW

cmaTUfI.

BeccM II JIoHeH OTMe'IaIOT, 'ITO cpeAa, 11 I\OTOpyJO Iforpy-
iHen na6JIJOAaeMJ,JTi: 06'beHT, OHa3hwaeT 00,;:[ hIJIOe BJIJIHHlIe

Ha Ka'IeCTBO H306pameHIJfI. KJIeTI{a, HanpIIMep, JIeiil\oJ(IIT,

I(ame qJlIl\CHpOBaIIHafI, OCTaeTCH rropncTblM 06'beKTOM, 1\01'0-

pbIM JIerHO rror.rrom;aeT oHpymaJOm;yIO mHAIwcTb, BC.::JeAcTBIw
'Iero MeHHeT CBOM rrOI{a3aTeJIL rrpeJIOMJIeHHH. QT06bl y6e-

AHTLCfI B 3TOM, AOCTaTO'IHO rrpOAeJIaTb CJleAYIOIIJ;JJlI imcnepIl-
MeHT. lICCJIeAyelll lIla30I{ B I;:eAPOBOM lIlaC.TIe. )J,ooalluM aaTell[

!; HeMY Ba3eJIIIHOBOro lIlaC.lIa C npllMeCbIO MOH06po llIaq)'fa-
JHIHa, 06JIaAaIOIIJ;erO 60JlbIDHM nOHaaaTeJlellI rrpeJIOMJIenllH.

HaoJIJOAeHJJfI nOHa3bIBaJOT, '11'0 IWHTpaCT ll:306pameHIIH
aCTaeTCH HeJJ3MeHHbIM B Te'IeHHe neCHOJIbHllX nepBbIX cel\YHI(,
3aTe1ll: Ha'IllHaeT ll31VIeIUlTbCH II 'Iepe3 neCIWJl bKO lIJlIHYT AO-

CTIIraeT TaHOll: BeJIll'IIHILI, HaHYIO OH lIlIIeJI 6bI, eC.lIll ObI lIfa30H

ObIJI cpa3Y rrorpymeH BO BTOpyIO cpeAY. Upll nCrrOJlb30Ba-

HIm MeToga q,a30Boro HOHTpaCTa rrpeHpacno HIIAHhI OCHOB-

HbIe COCTaBHhlO 3JIeMeHTbI HJICTIm: xopOWO BIIAIIO H;(PO.

'!aCTO xopomoBIlgna HAepHaH Ooo.rrO'IHa, OI\aii.\IJI }lH)[[(aH

HIXPO 'IepHbIM HOJIbII01lI. H a6JIIOAamIafI CTPYI{Typa x pOllla-

TlIHa 3aBMClIT He TOJILHO 01' BlJAa paCClIfaTpUBaellfhlX HJleTOl\,

HO n 01' YCJIOBlIll: HaOJIJOAeHIUI, B 'laCTlIOCTII, 01' CTeneHII cma-

TIUI. TI03TOMY, HaH npaBIIJIO, Ilpll Ha6JlJogeHll1I no JlleToP;Y

q,a30Boro HOH'rpaCTa BMg Xp01\IaTllHa rr03BO.TIneT rOBopnTb

o TOM me, 'ITO 1I1bI OObI'IHO BIIglIM B q,IJI\CJJpORaIlHolll Jlra3I\C',

lIO C lIfeHbIDeii: TO'IHOCTbIO B AeTaJIJIx. Oc06eHHo 'IeTl\O BlIgHb!

npn nCnOJIb30BaHMII MeToAa q,a30Boro HOIJTpaCTa JlIlIT03bl

II aMMT03bI; MonnIO JI8rIW rrpOCJJe)l,l1Tb I1X pa3BHTl1e. TIpp-
HpacHo BligHbl XpOMOCOMLI, TaK me I{aI( J1 aXpOJlIaTlIHOBOe

BC'p8'reHo. HTlPLJJJIHII BUAHhl ropa3go 60JIee 'JOTIW HPII cpa30-
80111 HOHTpaCTe, 'leill rrpI1 OJ\paIllIlBaHI1I1 lIla:mOB TIO I'U1I13a.

ILJI'rorrJIa3111a 06hIQHO lIJ1leeT BlIA ceponaTOM IIOBepXHOCTH,
oo.rree T8111H0ll: IIO KpaHM. TIo Mepe cmaTlIfI IJ)ITOJlJIa3i\la OLICTpO
CBCT.JICeT U CTaHOHlITCH, HaHOHeI , COBCe1l1 rrpoapa'IHoii.
I! pM <pa30BOllI KOJHpaCTC npeHpaCHO 06HapynmBaloTCH lIIIITO-

XOHgpI1lI II XOHAplIOHOHThI. O'ICHh XOpOIllO BIIJ(Hhl crreIIllq,II-
 IPCHHe rpaHYJIhI HJIeTOH HpOBU: He.iiTpoclJIIJIOB, 30:mHO-

<pTIJIOB II 6a30<pIIJIOB. O'IeHb .rrerRO HaOJJIOAan gBIImCIUle

qlJJareJI JIaTOB 11 peCHII'leH, JICnYCI\aHlle rrceBgOTIO)l,IIii: II cno-

COObI rrepC1\lell 8HI1H I\.JICTKI1. C 60.lIhlIwii 'JeTlWCTblO 1IIOrt\HO
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Tal,tKe HaO:UO.a;aTb .a;BIlH\eHlIe BHYTpIUUHJTO'lHblX 'IaCTlll\--
;(BJDI\CHIIe MIITOXOHl1:prri1: n rpaHY.TI; I nK.;IOa 1(IITOfl.T1 a:!M 1.1,

HaKOHeu;, ):(BlItKeHUe Hp;ep, OOJIa.a;aIOIll,11X :ma'IIIH'JrbHOii 11:1 a-

CTIPIHOCTbIO; .a;BJJtKeHne, CBOHCTl!CHHOC acrpaM 1), ):(Bl1fl,Clllle

COKpaTlITeJlbHbIX BaJ\yoJIei1: II T. p;. Bce ;)'f!I HB.TreJlIIH Mmr;H()

PIIC. US.

YBlIi(eTb 11 B OObIY.Hbrii: MlmpOCIWIT, HO 'IOTJ\OCTb J[ Xul!0uree
I,a'IeCTBO 1I306patKemUI rrpu cpa30BOM HOHTpaCT8 o6,'rCr'IaIOT
II rrOBbIllIaIOT TO"IHOCTb UX II3Y"ICrIlIH.

B HCHOTOpbIX CJIY"IaHX rrpJJ Ha6JlIO.a;eHJJIf 110 i\leToiW cpa30-
BO ['0 HOH'rpaCTa Beccn II JIoI,eH rrpnMCHHJIII Tal, 1!a3hIBamrbI ii

I\JIaCCII'IeCJ\lIH MeTO.a; OTTCHeHlUI, npU1\IeHHeMbdi: II ; JreHTpO[[-
noli: J\IlIHpOCHOIlIUI. IIpeHa paTbI, nOJIY'IaIOll(l!eCH rrpu 3TOM,

Ilpe.a;CTaBJIHIOT c060i1: 06'beHTbI, II31\ICHRIOw;n8 n a1llITJIJITY,I\Y
II cpa3Y. TaHIIe rrperrapaTbI l\O,TTfHHhI paCC1\IaTplrBaTf>CH '!Cpe3

I) C:IOlI\1lOIIBCTIloe par/rCUHe. - [[pll.M. pea.
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06'beHTHBbI co CJIaOOH .r e<pa3aIJ,neH,'ITOOLI He nC'Ie3JIH p;eTaJIlI,

U3 lerUUOIll,I1e al\IITJII1TYAY.

Ha pUC.  7nOKa3a1IOnCKameHne <pOpl\1LI H:paCHbIX HPOBJI-
lIhIX JUapUI\UB, CIIHTMX e II0l\101l r,f() <paaonO-rWIITpaCTHOro

I'm, !OO.

Ml!KpOCrWrra BaYIIIa 11 JIoMoa (yneJIH'IeHUe 2000). Ha pue. !:-})
TaHiRe lIORa3aHO nermiKeHHe <pOPMI,1 I\paCHLIX J\ponJUILIX
IIIapnROB rrpn aHel\IJ1n, xapaHTepn3yel\1oii p;e<popl\IaIJ,IleII RJle-

TOIC 8Ta cPoTorpa<pI1H rrOJIY'I8na rrpn OTpUIJ,aTeJlbHOl\1 <paao-
nOM HOIITpaCTe no Crr8Hcepy CO CJIa6LIl\1 rrOrJIOlll,eHueM (yne-
JIII'IPHne 2000).
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Ha puc. 99 IIOI\:a3aHhI KJIOTHIJ HpOllll CaJIaMaH)];phI, CHRTLIO

11a <!.Ja30Ho-IwHTpacTHoM MIIKpocHorre Bayma IJ 31oM6a (YBeJI11-
'Il'HlIO 2000): a-I{paCHaR KpoBHHaR HJIOTH.a; 6-Ta me HJIeTKa

IIOCTJC I'CMlJ.JIl1 Hl ( Jl[TOXOIlAPJIll-(JepIlLIe); G-303JIHoqmJIb-

Hbli'r rpaHYJIOll)JT; e-JII1111<p0JII1T; a-Ty'maR HJIeTHa; e-

neiiTpo(IJl1JIbllhIM 1'paHYJHJIWT. Ha pIlC. 100, rrOJIyqeHH01l1 C

rro lOlu.blO Q1a30Bo-IwHTpaCTl!OrO 1I1eTO)];a 310HeHa Ha l\Jlmpo-

CRono «l3apl1KOJIOp>} <pI1pMhI BlI,JIh!W, 1l0Ha3aH cpe3 I{llJITIOI

b:phlChl (YBeJI11qOHlI('  OO).

I1pllm'!lPIIIW II XIHlIllI, RpnCTa.TworpalpUlI
II MlIHepaJIOI'Un

l)CCl\]WT llhIO H. pUCTaJIJIhI, OTJlIlqaIOlJIueCR rrOH.a3aTeJIOM

I1peJJO 1JIOHl!HOT CpOAbJ, H IHJTOpOl1 omI uaXOARTCfI, RBJIRIOTCH

UHTOPOCHI,]:I1lI 061Jel{Ta UI !.I,JJH <p'a JOBO-HOHTpaCTIIOii lVlIJRpO-

CROrrllIJ. Harrplll\Wp, l\mHpOHpI1CTaJIJJbI napaqJlJHa B ClII1pTe

1'Opa3)];O JIyqmo BlJAHhI rrpl! <pa30B01l1 IWHTpaCTe, q01l1 B 1I0JJfI-

pII30nalIH01l1 CBOTe. IIpl1 IJCIIOJIb30BaHI1I1 lIOCJIe)];He1'O 1I1eTO)];a

HU!\llhI TOJJbIW rpaHIIJIhI HpJICTaJIJIOB, T01')];a HaH npn cpa30BOM

KOHTpaCTO 06ua PYrKIIBae'rcR <popMa TOHl{JJX rrJIaCTIIHOH,

lIl\leIOll.I,lIX l'eHCa1'OHaJIbHYIO CIJl\JMeTpHIO (BeHHeT). B pa3-

.1UqUhIX BOlIpocax, CBR3aHHbIX C BbIpaIJIIIBaHIIeM HpIICTaJIJIOB,

MeTO)]; <pa30Boro HOHTpaCTa MomeT COCJIymIITb xopornyIO

cJlymoy 6JIaro)];apn TOll JIerHOCTJI, C HaHOM OH rr03BOJIReT

CJIl'AIITb 3a pa3BlITllmi HBJIOHllfI. MOTOA OHa3bIBaeTCR no-

:W3HbI!\1 TaHII{e rrplI 113yqeUIIIJ rrOCTopOHHlIX rrpJIMeCelI B 1I1ac-

.1HHhIX 3MYJIbCJ1HX.
CI\IlITCOn AaJI rrp1I1I10ph! B03MOIKH01'O IIClIOJIb30BaHIJR l\1O-

TO!\a rPa30Boro IWHTpaCTa B l\1J1HepaJI01'I1II. HarrpI1111ep, na

U6pa3JIO CJIIO)];bI O'JOHb BbmYKJIO BblcTyrraIOT 30HbI paCCJIall-

HaIUIH, OHall1\fJIOHHLIO CBeTJlbIMH u"Te1l1HhIMIJ lIOJIOCaMIJ.

Te IHbJeH CBOTJlhIe IlOJIOCbI l\10HRIOTCR J\1eCTaMIJ, H01')];a 06pa-

3eJI IIOpOHOCHT 113 Cpe).l,bI C 1I0Ha3aTeJIe1l1 rrpeJIOMJIeHIIR MeHb-

IliUM, qeM Y CJIlO).l,LI, B cpe).l,Y C 66JIbIDI1M 1I0Ha3aTeJIeM lIpe-

:r01IJIeHIJfI.

lICJle)\OnaUIIC cTeKo.TI II I1JIaCTU'JeCKnX  IaTepnaJIOB

Me'l'ofJ: cpa30B0r0 IWHTpaCTa HaXO)];l1T B 3TIJX 06JIOCTHX oqeHb

IlIupOIWe rrpIJMenelIIJe. MaJIeMIDIJe HeO)];nOpO)];HOCTIJ B l\laCCe

CTOIWa (U3I\IeHeHIJe rrOHa3aTeJIR rrpeJIOMJIeHI1fI) l\I01'YT 6bITb

OOHapYllieHbI C lIOMOIJIhIO CTepeOCHOITlIqeCIWI'O I\IeTO)];a, rrpPi\-
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JromeHHoro aBTOpOllI COBlHeCTHO C JIHo. IIpo3pa 'lHhle Il:1aCT-

MaCChI lIIOmHO IICCJIep;OBaTI, Te Ime CIIoc060M, IIplf1IeM '1YB-
CTBIITe,'!bHOCTb, !,aK rrpalHIJIO, OKa3bIBaCTca clI(e .'!Y'l.lIIelr.

PRC. 101.

) J(H oOHapymeHI1.H neOp;HOpo,!.l,HOCTeli B OOpa3I(e CTeKJI<I

lIJIII IIJlaCTlIIaCCbI MomHO IIX IICCJIep;OBaTb B rrpOXOp;HII(elll cBeTe,
a p;mI OIIpep;eJIeHIU! Ka'l.eCTBa 1I0JIIIpOBKII nOBepxHocTII-
B OTpameHHOM CBeTe. ECJIH I1CCJIep;OBaTb XOpOllIO OTIIOJIII-

pOBaHHhIH 06pa3eu; B YCTaHoBKe C MaJIhIM KOJIII'l.eCTBOllI pac-
ceRHHoro CBeTa, TO IIOrJIOm;eHlle <pa30BOH IIJIaCTIIHKII lIIOmHO

p;OHeCTII P;O 01£eHb 60JIbllIOH BeJIII1£IIHhI. Tor,!.l,a IIOJIY'l.HTCa
OOJlhJIIaH 'I.YBCTBITn\TThJIOCTI" no Ma.no CBeTa. If''OOhr ycrpa-
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HI1Tb ;jTOT He,!.!,OCTaTOH, lIWIf\HO Ha IIonepXHOCTh HaIIbIJIeHlIeM

HaIleCTlI aJIIOMlIHHH n Bal,YYJlIe. Ha pHe. 101 IIOKa3aHa rro-

BepXHOCTb o 'I.eHI. XOpOIIIO OTIIOJIlIpOBaIlHoro CTeKJIa. Ha6JJJo-
;\aeMbIe HeponHocTH COOTBCTCTBYIOT rJIy6HHe Bccro JIlfllIb B 30"'.

HayqpHIW MPTDnBHqpCKHX HOBPPXHOCTPil

MeTO/,\ <pa:wBoro IWIlTpacra lIlOilWT ObITb O'leHb 1l0Jle3CH

IIpn U3y'l.CHlIU lIlCTaJIJIU'l.CCKIlX lIonepxuocTCii. OH II03BOJIfWT

C OO:lbIIIOii llyneTBIlTCJILIIOCTblO OIlpc/, eJIIITb COCTOflImc 110-

Bl'PX JlOCTIf naY'l.aClIwro 06pa3IJ,a. OC06CUHO IIHTepecIla eJI-

CTc",a C IICpClIlCIIIILIJIJ IIOrJlOIII.eHIIClII (<pa30BaR IIJIaCTIIHJ\a

IICI1l' reHHOro IIOrJIOIII.CHIlH). ECJIH 06pa3U;bI C03,!.!,aIOT u;eJIbtii
lIa60p pa3JlU'lHbIX aJ\IIIJIHTY,!.!,HbIX I1CKalf\eHlIH, u;eJIeC006pa3I10
II pUJlIeHIITb JIIlIIeHHYIO <pa30nyIO nJIaCTIlHKy C TeM, '1.1'061,1
llerrOJIb30BaTb IIpeIIMYIII.eCTBO, KOTopoe ,!.!,aeT ee opIleHTaU;Ilfl.
TaKIIM crrocooOllI y,!.!,aeTCR YCTpaHlITb ,!.!,cHcTBIle HCKOTOpbJX
l\pyrrIlblx ,!.!,e<peKTon 11 IICCJIC,!.I,onaTb lIIeJIKnC HKJIIO'l.eHlIR. ECJIII,
JIallpIIlIWp, na noncpXHOCTH o6pa3u;a CCTb rJIy60KIlc rrpO,!.l,OJIb-
IIbJC napaJIJlCJILIIMC 60pOa,!.l,bf, TO YBIl,!.!,eTb JlIeJIKIle ,!.I,eTaJIIl

 ICfI\,!.!,Y oopoa/' aJlJuC IWJlbIJ,cnoii <pa30BOH IIJIaCTIlHKOH Hen03"

mmmo. CBCT, ,TI,u<pparnpOBaHHhllI ;jTIIlIUI 60p03,!.1,aMIl, O'l.CHb

(' lIJICI! II 1l0JUlOCTblO aaOIIBaCT IIpOMemYTO'l.HbIe ,!.I,CTaJIlI.
Ecml mc l1CIlOJIb30BaTb JIIfHeiiIlym <Pa30BYIO IIJIaCTHHI\Y,
o pIlCHTlIponaHHYlO neprreH,!.I,IlKYJIRpHO 60p03,!.1,aM, TO cnol',

:\u<pparnponaHHbIii nllllI, HC rrpOH,!.I,CT, II MeJIKIIC ,!.!,eTaJIIl JIen\()

oOHapymaTCH.

UapIPIIIIC TeKCTIIJI1!

<./)aaonO-KOIlTpaCTHbIH MIll{ pOCKOll ,!.I,aeT l1HTepeCIlble cnoi'\C-
lIIIH 0 eTpYKType TeKCTIIJIbHOrO BOJIOKHa. OH JIerKO 06uapy-
II\IIBaCT MCJIKIIC nI\JIHJ'l.eHHfl, TPCU\lIIILI II lIIHO/HeCTno ,!.!,pyrlIx
f.\eTaJIeii. <Papp lICCJIC,!.I,OBaJI TaKIllII 06pa30M BOJIOKHO XJIonKa.
BOJIOKHa II IlX cpe3bI Y,!.I,06HO Ha6mo,!.l,aTb B IIlImcpCIlIl, IIOJ\IC-

Il aRIIX B napa<pIIHOBoe lIIaCJIo.
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S 21. OorqHe IIIHIH! Imr.I

B IIIITepcPcpCHIJ,HOIlHOH MHKpOCKOl1IIII npcc.JlCl\YCTCH Ta

me l\eJJL, '11'0 Ii B cPa30no-KoHTpacTHoii  nmpOCIWl1II1I. 3ACCL
TaKme pe'Il. II,!.!,eT 0 Ha6mo,!.l,eIIlflI rrpO jpa'IHbIX 06'beKTOll,
HC BTI,!.I,HbIX He rrOTOMY, 'ITO onTI CJJIIIIIKOl\I  raJJLI, a TOJJbKO

rrOTOl\IY, 'ITO OHTI He IIl\IelOT rrpaI{TII'IeCKII mmaKoro I{()HTpaCTa
I10 OTHOlHeJ-lIno IW BceMY OCTaJILIIOl\IY lIOJTIO.

MbI BJI,!.I,eJTH, '11'0 cPa30nl.III HOHTpaCT rr03BO,! HCT ,!.I,OCTII'Il.

3Ha'IJITeJJbHOll 'IYBCTBHTeJJbnOCTII rrplI lIa6mO,1J.eHlUI O'IeHb

MaJlbIX pa3HOCTell xO,!.l,a, Kor,!.l,a IICCJJel.\ye IbJC ,!.!,eTaJJJI ca IJIrro
ce6e O'ICHb MaJJhI. ::hOT l\IeTO,!.l, cPaKTlI'IeCIW oCIIonan Ha

B03MO}KJIOCTJI B03,!.1,eHCTBOBaTb OT,!.I,eJJbHO na rrpfll\Ioi'r CHeT,
lIe JI3MemUI CBeTa, ,1J.JIcPparJIpOBaHHoro JICCJIC,!.!,yeMbIM 06'I,CK-
TOM. 81'0 B03MQ}HHO TOJJbKO, eCJJJI IICCJICll.yc raH ll.eTaJJl. ll.0-
CTaTO'IHO MaJJa, B rrpOTr1BHOl\I CJIY'IaO l\ lI cPpal'IIpOBamlI,rii
cneT GY,!.I,CT CJJIfIlIKOM CIIJTbHO o!Oman C IIPH  nHICneTO [,
I{aKIHI 6LI CJcPcPeKTHBIIbIM JUr 6r,UIO pa;!,'\o.TIl'l!I[() OGOIlX HBJJOHIIii.
C '!'!'PyroH (,TO pOIlbI, BBO,1J.IIMaJl cPa'30llaH mraCTJ-uma Hcer;:(a
60JJee JIJJJI MeHee ,!.I,JIacPpanmpycT ;3pa'IOI{, '11'0 rrplIBO,1J.IlT
K nOHBJJeHJIIO ll.JIcPpaKI\HOHHbIX rro.lIOC, on:aiil\IJJHIOIIJ,IIX JI306pa-
meHTIC, TeM 60JJee 3Ha'IJITCJJbHLIX, '!eM CHJll.Hee ,'\JIacPpar !l1-
ponaHIle.

IIpJIHIJ,HIr IIHTepcPepOIIT\lIOnHOro  leTOll.a OTJIJPraOTCH 01'

npIIHIJ,JIrra cPa30Boro KOHTpaCTa. I1cCJJCl.\YO ILIii P;0cP a3II pylO-
JIIIIH 06'beKT rrOMeJIIaeTCH n IIJITepcPepOMcrp. BCJJO,1J.CTBIIO
:noro TI3MeHHeTCH OrrTH'IeCHJIll nYTb JIY'ICi.r, H[){)XO,!.!,HII\IIX
'lOpe3 06JJaCTb JIHTepcPcpOl\IeTpa, 3anmraeMyro 06'l>eKTOl\I.
KaK II BO ncex HBJJeHlIflX IHITepcPopeIlWI1l, IJ,JMelWIIHIO orrTII-

'IeCKoro rrYTn COOTB8TCTBYCT II3 IOHOIIlICIflITCIlCIIBHOCTII CBoTa,
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'11'0 AeJIaeT BII,!.!,III\ILII\I rrp03paqHLIiI 06'bCKT. ITo CaMOMY CBOeMY
rrpIIIIIJ,IIrry IIHTCpq,epemWOHHLIH MeTO,!.!, He pa3JIlI'IaeT 60JIb-

HIlle II MaJILIC 06'bCI{TLr: ,!.!,cq,a3upYIOII1;JIe 06'beKTbI CTanOBRTCfl

BII,!.!,mILIMlI, KaIwna 6hJ HU 6bIJIa JIX q,opMa JI JIX pa3 repLI.
I coa{a.1IeIBnO, qaJI e Hccro 3TJI IIpCJI IYII1;eCTBa CH.lUKaIOTCH
c.l0a{nOCTbI0 arrrrapaTypbI II TpY,!.!,HOCTflMJI ce HaJIa,!.!,KJI. B HeKO-

TOpLIX CJIY'IaHX 3TJI TpY,!.!,HOCTII y,!.!,aeTCR B 3na'IJITeJIbHOH
CTeneH.lI YCTpamITb, nO IeII aR06'beKT Bne IIUTcpq,epOMeTpa,
TaKlIe YCTpOMCTBa IHleIOT TO 60JIbillOC IIpCIIMYII1;eCTBO, 'ITO

'IOrYT 6I,ITb nO lelJ enj,IBUYTIHI CaMOro  IJII{pOCKOrra, HanplI-

,wp B OI{YJIHpC, II ,!.!,aIOT n03 IOllnIOCTLllcnO.1IL30BaTb Hau60JIcc
CII.ILm,re Ul\I Il'pCIIOHnf,re 06'LCI\:T!1Bbl.

22. )J;BYXJlyqeBbIe 11HT('p<pepeH( 1I0HHble MilKpOClWUbl

n pIIHIJ, 1II l eiicTBlIH ,!.!,BYXJIY'ICHoro IIHTepq,epeHIJ,IWHHOro
'IlmpOCKOrra cxc raTIPJCCIOI aaI{JIIOqaeTCR B CJIe,!.!,YIOITICI\I

(puc. 102). CBcTonoii JIY'I S, HbIX01\HITIuii 1I3 KOH)1;CHcopa (lie
J[OIW;JallHOrO lIa pIH:YHlW), l e.1IUTCH B TOqKe .Ii Ha ,!.!,Ba JIyqa
nIle. Pa:!l\l',TIeHIH' IJ A UpOJI3BO)1;HTCR O)1;mUI lI3 3JIel\IenTOB

8

s

"<"0 >n 11

C

PIlC. 102.

IfIlTepqJepOMCTpa. JIY'I C rrpoxo,!.!,JIT qepe3 ,!.!,eqJa;mpYIOII1;nii
06"beI{T 111, T01')1;a I{al{ JIY'I B rrpOXO,!.!,JIT B CTopOHe 01' Hero.

no,!.!, )1;eiicTBIICI\I '!'!'Pyroro 3JICMeHTa JIHTepq,epO IeTpa 06a 3TH

::ryqa BCTpe'IalOTCH B D II 06pa3YIOT o,!.!,Inr JIyq, KOTOpbIii JI rrpo-
XO,!.!,IlT 3aTeM B  UIKpOCKorr. ECJIJI 06'beKT M OTCYTCTByeT,
pa3UOCTb xo,!.!,a ,!.!,nyx JIyqeii: ABD JI ACD, C03,!.!,aBaeMaR JIUTep-

q,epOMeTpOM, lureeT BrrOJIHe orrpe,!.!,eJIeHHYIO BeJIJIqIIUY. lIuTeH-
CJJBHOCTb JIyqa D orrpe,!.!,eJIReTCH IIHTepq,epemI;JIeii: ,!.!,BYX

.'Iyqeii ABD II .liCD II TaKme JIMeeT BIIOJIHe orrpe,!.!,eJIeHHYlO
BeJIJIqJIHY. BnC,!.!,l'lIIIe rrp03paqnOro 06'beKTa M, uarrpJIl\Iep
B rrY'IOK ACD, JI3 IenfleTpa3HOCTb xo,!.!,a lIyqKOB ABD JI ACD.
31'0 rrpII BO,!.!,IIT K JI3l\IeHeHJIIO COCTORUJIH JIHTepq,epeHIJ,JIH
3TllX ,!.!,BYX JJyqeii, a o l' CIO,!.!, a

-K 1I3MeneUHIO IIHTeHCJIBUOCTU,
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'ITO J eJlaeT nU)J,UMLJ1\l OU'LeIn' 11/. OU'LJ:lC1LeliIlC HBJ1l'!IJlJI
cTaHOBIITcH O'leHb npOCThI [, eCJIU npIf6erHYTb I{ CIIHYCOJl-
p;aJIbH01\lY rrpC)J,cTaBJIeHnIO Ko.Jlcuamlii, HaR Alh! ;)1'0 l p.'Ta:1JI

npn paccMOTpCHl1H q,a:!OBOrO IWHTpaCTa. CI1HycOJll\a 1 lIa

pUC. 10;3 If306pamacT Iw.T1e6amIe, lWTOpOC HI)(JX01\111' llYn.
LiBD na pUC. 102. II pCjJ,flO.HOfIU!M , '[TO cl1HycOIlI\a 2 1I:!Oopa-
 RaeTIWJIe6aHlIC, UPOX01(HfJWC 11 YTh "I C /), 1\0 I'l a Ta 1 11('1'

06'bCKTa, 11.1111 (111'0 TO mo C a.\IOC), 1,01'1\a ooa nY'IIW ,I H /)

!I

:z:

1'11('. IO:\.

II A CD rrpoxo,!.\HT 1\1U1\10 OU'Lelna. {hoohl ;)1'0 0[,1.110 TaH, I1COO-
XO,!.\IlJ\lO, 'IT06hl 3TH p;Ba IWJle6aHllJI HaXOp;IlJ'll1Cb B npoTlIBO-
q,a3e, '1.1'0 ncer,!.\a MomHO ocyw,ecTnI1TL, YCTaHaBJII1BaH COOT-

neTcTnYIOllJ,ll1\l 06pa30J\l IIHTepq,epOJ\lwrp. Ha'llfHan C TO'I-
KIf D (C1\I. pIlC. 102), 3T11 p;na KOJIe6aHIlJI coeJ IIHHlOTeHII raCH'r

'!'\PYl' ,!.\pYl'a, TaK KaK OHIJ naXop;HTCH B rrpOTIJBoq,ase. IIOJIC>
Ha6mop;eHIlH KameTcH conepllIeHHO Te1\IHblM. ECJIII 06'beKT " I
Haxop;IlTCH n OP;HOM 113 p;nyx rrY'lKOB p11C. 102, H:oJIe6aHIIe 2,
HanpIlMep, HeJ\[JIOl'O sarra3p;bInaeT II rrpeBparr aeTcH B cnHY-
COIlp;y 3 (pIlC. 103). IIpn nSY'leHIlIl MeTop;a q,a30Boro Kon-

TpaCTa MbI BUp;eJIII, '1.1'0 TaKoe HOJIe6amIl' 1\!OIHHO paCC1\laTpll-
BaTb HaK eYJ\lMY )J,nyx HOJIc6anurr 2 II 4, C)l;BlIHYTh!X Ha '1('1'-

nepTb nepIlO;a;a.

IIOCKOJJLKY IWJTPOaHIIe 2 raCIIT<:H Ko.r[('5a 111101\[ 1, TO oeTaPTC H
TO.HbKO Ho.HcoamT(, 4, H01'O po(' rrpC>l\CTa B.'I H ('"(' ('000 ii lW.'I('oa-



l'JJ. r.. 11[[TEI"I)El'El1l l1()lllL\H  illl\l'()CR'OlllJH t2:J

Hue, J H<pparHpOBaHI10POO'bCI":TOl\! lH. H COOTBeTCTBl1IJ C aTJI I,

061>eKT Bu,n;eH CBeTJlhHI 11<1 '!CpHO!\! c!JOHC. JJ;BYXJlY'ICBOii IIIITep-
<pepeHl IlOHHbI/[ MCTOg noa BOJI HeT TaKHM 06pa; o 1rrOJIY'l.HTb
; eUCTBlITC.'1hIlO 'lcpm,rii <POll 6e3 ,n;Ha<ppar IIIpOBaHJurnY'IKOB
H, c.'1C; OBaTCJlhHO, o(';! rrapa;mTHblx AIJ<ppaKIJ;IWHHhTX HOJJOe.

fJ pei\ITOJJOIKIg[ Terrepb, '!TO Memp;y P;BYMH JIY'l.Ka III A /JC

II .leD B OTeYTCTBIlC 061>CKTa eYJJ ecTBycT pa;moeTh xop,a,

.Y

.z'

:I 

Pnr .1 ()4.

Ill' paBlLaH Jt (IWJIPOalllIH I! r'lw'r'IJBo'lm:!l'), 110 O'{l'Hh OJlIl; -

T..:aH K n.

CUHyeOI1p,a 1 na pilC. 104 u;!oOpamaeT I\OJWOalIHC, KOTO-

poe rrpOXO,!.!,IIT rrYTT, A 8)), If }w.rreoaHlIC 2, rrpOXO,!.!,HJI ee rrYTh
6c; o 61>Cl":Ta. COTICTanJIe 3THX J'BYX KOJleOaHlIll JWeT KOJ1e-

GaRlIe 3 O'ICHh I\raJlOii: aMITJ1IITY,!.!,bJ. AMJIJIIITyp;a 31'01'0 KOJJe-

oaHlIH rrpe,!.!,CTaBJJHeT c060ii: aMTIJIIITYP;Y OCBem;eHHOCTII rrOJIR

pHp,OI\I C 061>eKTOM. Kor,!.!,a 31'01' TIOCJIep;HIIU BBep;eH B nY'l.OK,

CK'rap;bTBaI01'CH KOJIe6alIIIe 1, KOTopoe npoxop;uT nYTb ABD,
II I..:OJWOaHIIe 4, KOTopoe npoxop;IIT nYTh ACD, npoup;H 'Iepe3
001>CKT l1l. Hal": II npemp;c, KOJIe6aHlIe 4 MomHO pa36IITb Ha

ABa KOJJe6anIIH-2 II 5. Ho KOJIe6anIIe 2 caMO rro ce6e ,!.!,aeT
C KOJJe6aHIIeM 1 KOJJe6aHIJe 3. TaKIU! 06pa301\I, KOJJe6aHIIR,

rrpoXOJJ;Hm;IIe ABa nYTII, ABD II ACD, C npoxomp;eHIIeM
'I.ep(,3 061>eKT, COCTOJIT II3 P;BYX KOJIe6a'HIIii: 3 II 5,
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naxop;flITIIIXCR B <pa3e. OKOnqaTeJJbnO nOJJY'Ia1OTr'H C.TJe,I.J;YIOITIIIeKOJJe6amuJ:
a) KOJJe6 amIO 3, orrpep;eJJHIOlJJ,ee a.\IIIJI1ITYAY OCBC'ITI811-

nOCTH pHP;OM C 06'beKTOM, H rrpe,!.!,CTaBJJHIOIl.I,ee co60ii rrpmlOii
CBeT;

6) KO.'Ie6aHfU! 3 H 5, cy maKOTOphIX onpcll.OJJflCT a l-

n.'IHTY,!.!,Y CBeTa B 06'beKTe.
MLI BlI,!.!,III\J, 'ITO HBJJeIIIIO COBeprneHHO :.mBllBanenTno

<pa30BOJ\IY IWHTpaCTY. A mJJHTy,!.!,a B If306pameJU/JI 061,ehT<I
paBna CY 1Mea IITJJIITY1I rrpH IOroCBeTa (xoJle6aIlIIe 3) II 1\11-

<pparHpoBannoro CBeTa (KoJJe6aIIHe ii). A JITJJHTY1Ia npHJ\IOl'O
CBeTa, orrpe,!.!,eJJReJ\IaH KOJJe6am1e 13,  IOff\OT 6bITb YCTanOH-
JJena rro meJJanIIlO: eCJIlT KOJJe6aIIIJe 2 uaX0ll.TITCH TO'fl[()
B npoTHBo<pa3e C IWJJe6aIJITmI 1, TO nOJJy'raeTcH 'Iepm,T ii
<pon , nocI\OJJbhY KOJJe6anIIe 3 paBno HYJIIO, 1I0 I13J\IOIUlfl no-
 rnoro<pa30BbIII C,!.!,BIIr Mem,!.!,y KOJJe6aHlU1MH 2 n 1 C rrO lOlIl.h}()
IIHTep<pepoMeTpa, MOiInIO rrpH,!.!,aTb rrpH lOJ\IY I\OJJe6anI!lo :;
JlI06yIO aJVJITJJI1TY,!.!,Y. Bce rrpOIICXO,!.!,IIT TaR, IWI, C>CJJTI 6b1 "hI
HIIIOJJII rrOl'JJOII.I,aJOrrJ,YIO <pa30nyIO JIJIaCTlIlmy C JlepmleHIJLnl
<p a30BblM C,!.!,BIIrO 1. Tal\IHf 06pa:30I\J, 1\11,1 BH,!.!,IL\I, 'ITO !\ByX-
JJyqeBOH IJHTep<pepOMeTp ,!.!,e.1JaeT BII,!.!,IIMbIMH 1\ctfJ<l3IJpYJOIl.I,lH'06'beJ,TLI CO CTOJJb me 60.1JbIJJOII qYBCTBJITeJJLHOCTblO, Kal,aH
IT )JJyqaeTCH B l\JeTo,!.!,e <pa30BOrO KOHTpaCTa, eCJJM JlcrrO.'Ib;Jyer-
CH tfJa30BaH nJJaCTIIHKa C CIIJJbHbIM nOl'JJOIIl.eJIlIO.\!. Jh,IUIO Mhf

OrpaHIIqIIJIIICb 06IJIJIMII npe,!.!,CTa BJJeHTU! m, HO yroqnHH

KOHCTpYhI.l,llII I1JITeptfJepoMeTpa, T. e. lIO 06'bHCHHfl Kal,

rrp0I13BOP;IITCH pa3,!.!,eJJeHIIe II 06paTJIOe coep;UHeIlIle JJY'leii B
TOqKaX A II D (pnc. 102). 3TH BorrpOCI.I pa36npalOTCJf IJIlif,C>.

l1epBblH P;BYXJJY'IeBoii InneptfJepeml.HOHllbJH MImpOCI,OIJOLJJI OIJJICaH Cam,HKOM B 1911 r. ;JTO-lIHTOpcfJOp01\IOTj1MaHI\eJJbCOlla, B KOTOpOJ\I lIO,JlYlIpo:3pa'luoo ;)e[JIWJfO 3aMenellO
p,BoiiHOH npII3MoH C B03,!.!,yrnIwii ITJIaCTlumoi-i. nO("J\OJlbJ\ '
lIUTep<pepeHl.\IIoHHaH rrpIICTaBJ\a rrOMelIweTCH MeiI\l\Y rrpr-
napaToM II 06'beI\TI1BOM MI1RpOCJ\OfJa, MomllO nCnOJlh;)OBaTh
TOJJbI\O CJJa6bIe YBemI'leHJIH. B 19:3:3 r. JIrulIJ1m rrpe!(.1JOiHIT.,
TaKlRe crroc06 COqeTaW1H IIHTepcfJepoMoTpa MaHlw.1LCOHa
C MI1I\pOClwrrOM. Ero YCTPOMCTBO, 60.1Jee yp;06110e lInn npa1\-
TnqeCHOrO rrpIIMenenIIH, rr03BOJIneT IICrrOJU,30BaTh CIJJJLHLIO
06'behTIIBLI, I\a1\ 3TO nOha3bIBaeT pIlC. 105. l1a,I.J;aIDIll,IIH CBOT C,
nanpaBJJne IbIH BepTIIKaJIbHO pacnOJJOmelIHblM ocneTIITe.TJeM,
rrona,!.!,aeT na p;Be CTeI\JIHHIlbie I1JJOCI\Orra paJIJIeJJbHble nJJa-
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r;JIIIIl\U C;, yCTalIOBJIOIJIII,Ie IT01J, yrJJOM 45°. BHYTpeHHHH
TIODepXIIOCTh AB 01\1IOii: 1I3 l\Ryx IlJlaCnUIOJ{ IlOJJyrrp03pa'IHa.
l{anh CBeTa oTpamacTcH BIIH;!, npOXO,!.l,HT Qepe3 06'beKTIIB ° 1

II 0(' Her aC'r OO'hor{T P, nOMorn;euIIb1H Ha 30pHaJJe 1111 , CBeT

B03HpalI\aCTCH IIa;!ar\, BilOW, npOXO,!.l,IIT 06'bCXTIIB 01' rrJJaC-

IDp'
- - - -- - -

Ii,
Iii

j. t
-

-

- /

1'/
.N,

rJ1C. iii:,.

TllHl'; ' G II lI,!.I,eT ]{ OHYJIHPY. CHCT, npOme,!.l,1llJ1H npH1'vJO
'/('pc:! 1wae.TIlIIKY G, npOXO,!.l,IIT 'l.jpe3 00l,Cl';TIIB 02' If,!.l,CII-

T/I'IHblii: e 01' OTpall,aeTeH OT ;30pr.;aJJa 1112 , DHOBI, rrp OX01\lIT

'lOPC;1 02' OTpamaeTeH 01' rroncpXIIocnI AB II TamI{e HarrpaB-
.1fICTC'fl 1\ OI\YJIHPY. OeBeTlITCJJh II IICTOqmm YCTaHaBJJlmaIOT
TaIW:Vl 06pa30M, '11'06[,1 1\na II;300palI{CIIIIH IICTO'lmma S II S ,
,!.I,aBaeMbW OCBOTIITOJIeM, naXO,!.l,IIJJlICb B q,OKycax 06'beHTII-

BOB °
1

II °
2

, R0.TJJla  1' ;a;Cq,OpMIIpODannaH OO-heKTOM P,
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1I JIJIOc.I aH BOJIHa  2IIHTepcPepnpYIOT B Mec.Te n:JOopame-
IInH pI, Ha6mo,!.l,aOMOrO 'Ie1Ie:J ()I{YJUIlJ. lhoOhI lI;!6aBllTL(,H
01' aoeppa nii, c.03,!.1,anaeMblX IIJIacTlIImoii G, 06'beHTUnbl
U

1 II 02 IICrrpaBJIHIOT Ha 6eCI{()UeL£HOc.Th, a 3eplw.'la "U1 II k1
2

JlO len aJOTHa <pOJ{YC.HbIX p3.CC'TomlJUlX 01' OO'heIO'IIBOB 01 II 02'

II pllOOp  aiic()IIa (1 H50 r.)

CX(JYla npn60pa ,'(aiicolla IIpoJ (,TaJj.Trolia ua ]me. IO(i.

Pace;vlOTpuM ('. Hl'TOBOii .'1 Y'I S, HhIXO,!.l,Hrr llii: 11:\ HOH,!.I,ClJeOpa,
lie nOI;:a:JaHIIO['O na jJllCYIIl,o. :hOT JIY'I !ljJOXOi !lT '1epc:!

('TOH.-I}! nil Y IO IIJIOCROII a pa:l-
JIOJlbHYIO IlJIaC.T!I!lHy LI'
IlepXIIHH IIOHepXHO('1'h l;:OTO-

poiy :r1:r nOl\jJhlTa nO:ly-
n po:!pa 'Ilfbl;\\ MeTaJIJIIl'H'-

<:1;I!MCJlOO 1. B TO'1I>O A 3TOii

][OIlOPXIIO<;TH JIYll pa3,!.1,e.:w-
OTCH !Ia l IHC Oj nH l'oxpa-
][HOT UanpaB.)f('I!!](' ua; alo-
II O1'0 JIY'Ia, J PYl"oii:-- OT-

pamaOT('H Jj TO'll{e A Bill!:!.
] ropnbIii: JIy'{ rrpOXO,lJ.IlT 'I ('-

poa IIponapa l' B To'mo P, I'J O
uaXOAIITcn OO'bOI{T, 3aTO \

HTOPYro !1JIaeT 11IlHy £2' Toii

mo 1'OJIl! llIl{,l, 060 nOBepx,
j[O('Tn 1{o1'opoii: x

2:r; II :r:rl',;
no.rrynpoapa'lHhIe. CBeT OT-

pall\aOTCH 01' lIopxlJoii JI('-

HepXH()(,TII II TO'HW (', :lal'e,\1

01' HIliHHeii: 1I0B( pXJIOeT[[ B 'l'O'J1(e D II Ul PT :laTeM !IO IIYTJ!
J)EF. BTOpoii JIY'f, oTpaiHeHHwii: II 'COllI\(' A Blll:I , OTpUiHaeT-
01 n TO'lRC B 01' HIIJlmeii: rroncpxnO<:TJI IIJIaeTllIlIOl Lt. 13 ;JTO I

MeCTe IIJIaCTIIHI\a £[ :3aHphITa 1\faJIOHhlHIM XOPOI1I() ()TpaiHalO-
LI UMnocope6peHHbIM ,!.I,UC.HOM. J]Y'I OTpamae1'cH II B II I1,,\PT
rro narrpaBJICHUIO, rrapaJIJIeJIhHoMy AC. J IW .JIY'la ACf) II

ABD BCTpe'lalOTCH B TO'IHe D II CMernUBaJ01'Cf{ II 0AJIlI JIY'!
DEF. Ha pIlC. 107 MbI nbJ)J.OJIIWJI 3TH Yl{aCTlOi nYTII, '1TOOhl
nORa3aTb UX U,!.I,CHTU'IHOCTJ> e npIlHl Hrrna,T!I>IfOii: exe fOii,
OIUIcaHHoii: B lIaTfaJIe  :JToro pa3,!.1,CJIa.
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OO'beKT, lWne'lHO, ocneru;aCTCH lie O)].lIIIl\I JJY'IOM, lWTOPbIj:i
\IbI paCCMaTpIIBaJJlI, a IIY'1lWl\I JJY'lelI, o6pa3YIOJl IIX CBeTO-

non KOHYC, BbIXO)].Hll IIj:i lI3 IWH)].eHcopa. Ha pUC. 106 MbI

1I306pa3UJJH xo)]. JJY'Ia, CHl\IMeTplI'IHOrO OTHOClITeJlbHO OClI
CIICTC\lbl C paCCMOTpeHHblM BblIIIe.

IIOCHOJlbKY 06'bC1{T P nOMeIn;aeTCH  rc}!{;a;y)].By mCTeKJJHlI-
IIbDl1I II.'IaCTIIHKal\1lI L1 II L

2 , TO HeJlb3H rrpIIMellflTI, ClIJlbHLlC

1\OpOTKOcpOKYCHbIe 06'bCK1'UBbI. IIo::JTOl\IY rrp1I60p l aiIcoHa
Bo:mpa aeT Hasa)]. CBCT, BbIxo)].flnWII TI3 IJJIaCTIIHKIl 1.'2'
C lIO IOII bIOnOJJYccpcpu qeclwii JIpIlCTan-
1\II, anaJJOrII'IIIOII Toii, KOTOpyIO Mbl OlIlI-

CbIBaJJlI B cpa IOBO-1WI1TpaCTIIbIX YC'rpoii-
CTnax, I-Ie CmISaUlJbIX C Ml1KpOCHorrOM.

JIy'1 DEF rrpO)].OJlmaeT CBoii nYTI, B

CTeKJJe, OOJJa)].aIOr.u;eM 'reM me rrOKa3aTCJJeM

npeJJOMJJeHlUI, '1TO II rrJJaCTIIHKII L1 II L
2

II OrpaHlf'ICHHO I OTpamaIO en ccpcpoii
FP'F' C I\eIITpOM II TO'1J{C B. .TJY'I DE
OTpa;.r,ae1'CH 01' :)1'OrO BOl'IIYToro Sep1{aJJa
B T0'11{e Ii', Bo:mpau aeTCH no TOllIY me

nYTII It HIlonb OTpamaeTcn 01' nOJlyrrpo-
:3 pa '1Hoii nOBcpxHOCTlI X3,1: . II aIwHCn;, 011

1I0na,'J;acT B TO'1KY P', cIIMMeTpn'1Hym
C TO'1Iwii JJ OTIIOCIITeJJl>IIO rroBepxHocTlI

:/':)x . Honyc J1Y'1en, CXO;a;H I1XCn B 1'0'1-

1-,e P lIa 001JeJ{Te, CXO)].TITCH llHOBI, n TO'I-

1,C P', B I{(JTopoii: CJ1oii: cepe6pa y)].aJ1clI.
TaKIIM oopa30M, B To'me P' no.'IY'1aeTCH n:306paiHemre

001,cK1'a P; :)1"0 n:!06pamemIC n,n;eaJILIlOe, Tal, Kal{ Bce npo-

IlCxo,n;nT, HaJ{ COllI ObI TO'JI\a P JraXO)].I1JIaCI, B TO'IKe B-

1 eHTpeccpcpJ,[FP'F', a ccpepa, I{aH lI:!BCCTHO, CTlII'MaTlI'IHa no

OTHomCHUIO l{ CBoeMY J CHTpy.

ECJJlI c06paTb lIpII60p lIO OIIIlcalIllorl cxeMC, TO pa3HOCTb
Xo;a;a Mem,Il,Y ;a;nymI J1Y'IaMII ACD II ABD B OTCYTCTBue 06'beK-
'fa 6y;a;eT panna Hymo. 8TH )].Ba JIY'Ia lJaxo)].HTcn B cpa3e J:I ItIl-

TeHCUBlIOCTb cneTa  ral{CII raJJbHa.IIocJJe BBe)].eIIJIH rrpeIIapa 
Ta, T. e. 06'beKTa, pa3HocTb xo)].a yme He paBHa HYJIIO, a IIH-

TeHCIIBHOCTb CBCTa JIa)].aeT. II p03pa'IHI,IH 06'beKT BII;a;eH 60JIee
IIJJIl MCHee TCMHhIM na CBCTJIOI\I qJOI-Ie. II pe)].nOJIomU1\I, '11'0

nonepxHoc1'1I ,n;nyx nJJaCTJIHOK L
I
n L

2
He CTporo napaJIJIeJIb-

IIJ,r, a rrpep,CTaBJIHIOT c060ii HJ11lHbH C O'IeIlb  IaJIbIM yrJIOM.

9 :\!OjlIlC (!JpaIlCUlI
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C lIOMOm;bIO MIIHpOl\!eTpII11eCIWro BIIHTa V MOIfUlO nepe !8-

m;aTb rrJIaCTIIlmy L1 II M8IHITb lIO meJIaHIIIO P;JIIIHY nYTU ACD
no OTIlomeHIIIO H nynI ABD. J Oi1.CTBMTOJIbHO, eCJIH nOCJIe

lIepeMem;eHIIJI lIJIaCTIIHKII L1 JIY11 ABD npOXOp;I1T 11epe3 Hee B

TOM MeCTe, rp;e OHa TOJIll\e lIJIaCTIIHKII L
2 , TO lIYTb, lIpoup;eH-

HblH JIY110M ABD, 6yp;eT 60JIblIle nynI, npoup;eHHoro JIY-
110M A CD. TaH MomHO YCTaHaBJIJIBaTb JIJ06yIO pa3HocTb xop;a

Memp;y JIY'IaAIJI ACD II ABD. TIYCTb MJJI YCTaHOBIIJIU TaI,YIO

pa3HOCTb xop;a, 11TO 3TH HOJIe6aHlIJI rrpUXOp;JIT B TO'II{Y D B

IlpOTUBo<pa3e. Torp;a IlOJIe uaomOp;eHUJI B  !lIJ{pOCKOlIe6yp;rT
11epHbIM BCIOP;Y, HpOMe Y11aCTIWB, 3aIlJITI,IX 06'beHTOM, TaK

I{aH HOJIe6aHlIJI, npomep;mIIe 'Iepe3 OO'beHT, yme He 6YP;YT
B npOTIIBo<pa3e C IWJIe6aHUJIMH, npOmep;IUIH1II nYTb ABD.

06'beI\T 6yp;eT BIlp;eH ua HaCTOJIm;eM 11epuOM <pOHe
BMeCTO TOro, 11T06JJ1 YCTaHaBJIIIBaTb pa3HOCTb xop;a  lem;rt:Y

P;BYMJI JIY11amI ABD II ACD (B OTCYTCTBIIe 06'beHTa), COOT-

BeTCTBYIOm;yIO T011HO npOTUBo<pa3e, BBep;eM Memp;y HlIMn

HaKYIO-JIu60 O'Ienb MaJIYIO J\Orro.JJHI1TOJII>UYIO pa3HOCTb xo;rt:a.
C T011HII 3peUHJI 1IYBCTBIlTeJI bHOCTII HapTIma Ta me. 11TO

II B <pa30BO-HOHTpaCTHOM H306pameHIIII C norJIOIIJ;aIOm;eii <pa-
30BOH nJIacnnmon, BeJlJPIUHY nOrJIOJII;eHlIJI KOTOpOIl MOlliHO

DJJl6IIpaTb no llieJIaHUIO.

OTMeTIIM, 11TO nOCHOJIbHY HMeeTCJI B03Mon\HOCTb MeHHTb

pa3HOCTb xop;a Ha 011eHb MaJIJJle BeJIU11IlHbI, MOIfOIO nOJlb30-

BaTbCJI OCBem;eHIIe!\1 B 6eJIOM CReTe, 11TO JIBJIF!eTCJI 60JIblllInl

lIpeIIMym;ecTBOM. II pII OHlIcanUIl pUc.! on MbI He Y'IIITbIBa:m

P;PyrIIe OTpameIlHJJle JIY'IH, IlOMHMO u:w6palf\8UHblX Ha

pIICYHHe. Ha TI.1IaCTIUme L
2 , HarrplI 1Cp, <paHTll11eCHU HeT

P;Pyrllx OTpallieHllH, I{pOMe Tex, KOTopLIe rrpouCXO;rt:HT B C
11 B D; lIMeeTCJI r.moro Jwyrux OTpameUHbIX .'IY11en, HO oopa-
3yeMble lIMII II306pallieHlIJI pacrrOJIOnWHbI RHe JIJIOCHOCTIl

II306pallieHIJJI P', Ha I\OTOpyIO Hanep;eH 06'beKTIIB MIIHpO-
CHona. Bce nIJ IJ306pameHIJJI IIMeIOT B n;eHTpe 11epHbIU Hpyr,
C03p;aBaelIHJH OTpamaIOrr IIM ;mpaHOM B. 8TI1 TeMHble Y'Ia-

CTKII p;OCTaTO'IHO BeJIJIHII, 'IT06LI rrepeI,pblnaTb nce rrOJIe

3peHllJI MllI{pOCHorra, TaH 11TO 3Tll 1I306pameHllH no npUBop;HT
H nap;eHlIIO I\OHTpaCTa u306pameHlIJI, a TOllbI\O 1\ rrOTepe
CBeTa. IIpIJ paOOTe C IIMMepCUOHHhH1 06'bOKTIIHOM nYlliHO,

O'IeBUp;HO, npOCTpaHCTBO Mellip;y rrperrapaTOM IJ X2X , a TaI{-

}Ke MelliP;Y P II X2X 3anOJIUHTb :rm;rt:IwcThro C Ileo6xop;UMbBl
lIOI{a3aTeJIeM lIpe.T[O l.T[eHT1JI.



1'j1. 4. HIITEl'<.l>EPEUJIIWUIIAH MIJRPOCHOIII:UI 1:) 1

II pllOOp {J)IIJIhIJ 0 (1 \150 1'.)

B IlUTO pcpOpOHJJ,IfOHHOllf l\IIJHpOCHone, ua3BaHHOl\I CaMl1M
aBTopollf «cIIIfpaJJhHO-U;IIHJIIFlecHoii» CIJCTeMOM, CBeT npoxo-
,],I1T p,na O!\IJIIaKOBbIx nyn!, II c03p,aIOTcH p,Ba 1I306pameHIIH06'beKTa. 8TH p,Ba 1I306pamemIH, pacrrOJJOmeHHbIe B op,Hoil:
WIOCHocnf, conplIHacaIOTCH B op,Hoil: TO'lHe If CIIMMeTpIJ'IHbI
OTHOCIITeJJhHO HeHOTopOM Op,HOM TO'lHII.

Pnc. 108.

Xop, JJY'IeM cJJeP,YIOIJII1ii: (pIIC. 108): JJY'l S, IIP,YIJIl1M OT
UCTO'lHIIHa CBeTa, nap,aeT ua nOJJynp03pa'lHYIO nJJaCTIIHHY G
II p,eJIJITCH Ha p,Ba JJY'la. llpOIITeP,IITIIM JJY'l MbI 6yp,eM Ha3hI-
BaTh JJY'lOM 1, a oTpameHIlbIM-JJY'lOM 2. llocJJe npoxomp,o-HUH IJ.TlaCTJfHHI1 G JJY'l 1 oTpamaeTcH OT cooTBeTcTBYIOIJIIIM
o6pa30M OpneHTI1pOBaIIHoro 3epHaJJa B H narrpaBJJHeTCH
rro BepnmaJIJl II nJJOCHOCTI1, nepneHp,I1HYJJHpHOM nJJOCHOCTI1 Jt,
cop,epmaIJIeM .TJY'lI1 1 II 2. B TO'lHe C on oTpamaeTcH OT BTO-

poro 3epI\aJJa, rrpOXOp,IJT 06'belnI1ll °
1 , npenapaT P, BTOpoii

9*
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OO'beHTIIB O
2 , IIp;eHTIPIHhdi: C 0

1 , OTpaiKaeTCJI 01' TpeThE'fO

3epHaJIa D, 3aTel\I 01' 'IeTBepToro 3epKaJIa E, CHOBa npOXO;\I!T

Qepe3 nJIaCTlIHHY G 11, lIaHOneJI, IJOrrap;aeT B OI,YJIJIP Oc. JIy'/
2 npoxop;IIT npHl\IO npoTI1BOIIOJIOiKHbIM: nYTh AED0

2
P01CH,

oTpalKaeTCJI el..JIe pa3 B TO'lHe A 01' rrJIaCTI1JIHII G II 3aTe 1

IIp;eT no lIanpaBJIeHIlIO JIY'Ia 1. ,I],JIJI JIY'Ia 1 06'beHTIIB OJ
nrpaeT pOJIh HOlIp;elIcopa, a 02-POJIh 06'beHTIIBa l\umpo-
CIWIIa, p;aIOu\ero B P; II306pameHue upeuapaTa P nOCJIe

OTpaiKeHTlJI 01' 3epHaJI D II J '

11 rrpoxomp;emIff rrJIaCTlIJIHII G.

,L(JIJI JIY'Ia 2 Bce ITpOIICXOP;I!T
I,aK pa3 HaoGop(JT; 06'bCKTIIB 02
IIrpaCT pOJIh HOH1\cHcopa, a

01-POJIh 06'beHTlIBa, HOTOphTlI
l!,aeT B P II306pameHIIe:P,'noc.lc
OTpatKeHIIH 01' C, B 11 G. Oua

IT306paiKeHIIH P; II P naxop;HT-
eJI n oAnoji IfJIOCIWCTH, no TIO-

nepnYThI oAno OTHOCII,TeJIhHO

APyroro na 180
0

. II pe1\rro.rlO-
nUJl\1, '11'0 06'be1<T P lIl\!eeT <pop-
MY MaJIenhHOro Tpeyro;'IIJHlma.
Ha pIIC. lOB TIOI,a3aHO pacrro-

J[On\emlO COOTneTCTnYIOl..JIllX II:30GpameHull. 3TJf p;na JT;w6pa-
tI\CHlIJI Clll\fl\leTpl1'IHlJI OTnOCliTOJIbliO JIelITpa O.

Monuro CHa3aTb, '11'0 rrOJIe lIa6JJIo,I\enHJI pa31\BoeHo II '!TO

lfao6paIKelIIIe 06'beHTa, naxop;mI\eeCJI B o1\nol\[ H3 nux IToJIeii,

IIHTep<pepnpyeT C P,PyrIIM nOJIel\/ ua Y'IaCTHe, rp;e nOT BTO-

poro II306paIKeHllJI oG'beHTa. H.orp,a YCTaHaB.T1IIBaJOT opIIen-

TaI\IIIO 3epHaJI P;JIJI nOJIY'IeHIIH OP,lloPOAHOrO rro.iu/, pa:3-

nOCTh xop,a MelKP;Y P;BYl\fJI JIY'Ial\fII panna np1I6JIJI:nlTeJIbHO
'A/2. ,I],Ba JIY'Ia lIaXOp,JITCJI B npoTIIBo<pa3o II II306paiKelIlIJI
nOJIBJIJIIOTCJI lIa 'IeplIOM <polle. ECJIII 1I3MelIIITb 0pl!elITaI\IfIO

3epHaJI, nOJIBJITCJI I1lITep<pepelIlI,I101IHbIO nOJIOCb!. IIOJIOChI

rrpJIMOJII1lIelllIbI lIa BceM nOJIe 3peHI1JI, HpOl\Je Y'IaCTHOB, 3aHII-

MaeMbIX P,BYMJI I1306paiKeHI1JIMI1. lIx p;e<pop1\lal\IfJI lIa 3TIIX

Y'IaCTHaX n03BOJIJIeT onpep;eJIliTh OnTU'IeCHYIO TOJII..JIIIHY OO'beH-

'fa. Pa3YMeeTCJI, 06'beHT p;OJIlKeH 6bITh TaHoii: BeJIIl'Il1lIhI, 'IT06hI

ABa Il306paiKelIIJJI lIe nepeHphIBaJIIlCb. CXOl\IaTII'IeCHuii: XOJ{

JIY'IOll lIa pUC. 108 IIOHa3hIBaeT, '11'0 B 31'01\1 YCTpoii:cTBe
He.rrb3JI IlCIJOJIb30HaTh 06hI'IHhIlf nJTaTIln l\umpOCHolla.
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Hplloop lImrapcI\Ol"O C {< an TJlIIaparrrrcrrbnb1M')
XOAO I;IY'leii (1952 r.)

l aHII B 1!pO! bl1\YllWM npn60pe, nap,alOIl\Urr JJY'I CBOTa

  e,IIITCHna l\Ba JlY'la, HOTopbIe npoxop,HT op,IUlal\OBbIO nYTII

(pIlC. 110). JIy'l S OT IICTO'lHJma CBOTa nap,aeT Ha IlOJJynpo-

a pa'luyIO IIJJaCTIIlIHY G, HaIWOHOHHYIO IlOp, YNlOM 45°. 0603Ha-

'UIM, l\al\ 11 npemp,o, l-npOrnCp,TIIIIll JJY'l, a 2-0Tpail\eHHbIli
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.:rrY'I. Jl Y
1
l 1 IJ[JOX01\l1T 06'beHTIIB O , OTpail\aeTCH OT 3Cp-

Ha:la 111
1 , npoxop,HT 06'beHTIIB O ,OTpail\aCTCH OT 3epHaJJa N1

2 ,

npoxogIIT 06'bCHTIIB O
2 (nrpalOIIIIIH: pOJJb HOHgeHcopa),

rrpcrrapaT P, 06'beHTIIB 01 (p,eH:CTBIITeJJbHO IIrpalOIl\IIH: pOJJb
06'b8J\TUBa IIIUI\pOCHorra), nJJaCTIIHHY G, 06'beHTIIB D II, Ha-

HOHeTI, OI\YJJHp Oc. J1Y'1 2 npoxoguT TO'lHO TOT il\e nYTb,

HO B 06paTHOllI nanpaBJJemUI. On OTpail\aeTCJI OT II.JJaCTIIHHU G,
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IIpOXOP;IIT 06'beHTIlB 01> I\OTOpbIM IlrpaeT Tenepb pOJIb HOH-
/l,eHCOpa, npenapaT P, 06'beHTIlB O

2 , IWTOpbIM CTaHOBIITCH
06'beHTIlB01\1 MIlHpOCI\Orra, OTpaJHaeTCH 0'1' M2 , rrpOXop;IlT O ,
OTpamaeTCH 0'1' 111}, npOXOp;IJT 0;, OTpaJHaeTCH 0'1' rrJIaCTIIH-
HII G, npOXop;IlT 06'beHTIln D II OHYJIJlp OC. Ha'lI1IIaH C llJIaCTIfH-
1m G, 06a JIY'la CHOBa COBnap;aIOT, npeiKp;e 'le1\1 rrpoiiTII06'beHTIIB D il OHYJIHp Oc.

,I],Ba 06'beHTIlBa 0
1

II O
2 nrpaIOT rro OTp;eJIbHOCTH pOJII,

06'beHTIlBa MIlHpOCHorra lVIJI HaiKp;oro Il3 JIY'lerr. OHII HcrrpaB-
JIeHbI Ha 6eCHOHe'lIIOCTb (rrperrapaT P IIOMerrJ;aeTCH B IlX

06IIIeM cpOHyce). BCIIOIlIOraTeJIbIIbIii: 06'beHTIlB O p;aOT COOT-
BeTcTBeHHo Il306pameHIle P B TO'lHe P ,HOTopaH HaXOp;IJTCH
B cpOHyce BToporo BcrrOMOraTeJIbHoro 06'beHTlIlla 0;. IIocJJep;-
HIJH p;aeT II306pameHIJe P2 B 6eCHOHe'lHOCTH II OHOII'laTOJIb-

Hoe Il306paiKeHIle P" HaXop;IITCH B cpOHyce TpeTbero BCrro-
IIIOraTeJIbHOro 06'beHTIlBa D. 1I306pameHIIe rrperrapaTa P,
p;aBae1\10e 06'beHTIlBOM O} B JIY'le 1, Haxop;IlTCH B 6eCHOHe'l-
HOCTII II OHOH'laTeJIbHOe 1I306pameHI10 ua (lTOM rrYTIl TaHiKe

rrOJIY'laeTCJI B cpoHyce P" 06'beInI1Ba D. ,I],na 06'beHTIIBa 0;
II O HaH 6bI cOBMeIIIaIOT cpoHaJIbHbIe nJIOCHOCTII 06'bOHTU-
BOB O} II O

2
,

06'beHT pa3p;BaIlBaeTCJI Ha p;Ba H306pan\eHIIH, KaH
Ii B rrpIl60pe <:DIlJIbnO (CM. pIlC. 109), npII'leM Hamp;oe II306pa-
meHIle 06pa3yeTCJI B pe3YJIbTaTe IIHTepcpepeUJIHII C cpOHOM
p;pyroro. ECJIIl 06'beHTIIBbI O} H O2 HlIIeIOT HO TO'lHO op;IlHaHO-

Boe YBeJIIl'leHIle, TO MOiKHO HOMneHCHpOBaTb (lTY pa3HIIJIY.
IIepeMeIIIaJI HeMHoro JIIl60 0;, JIII60 O .

Korp;a 06a 3epHaJIa lvI} II M
2 opIIeHTIIpoBaHbI COOTBeT-

CTBYIOIIIIIM 06pa30M, nOJIY'laeTCH OP;HOpO/l,HOe nOJIe 3peHIIH,
T. e. nOJIe O/l,HOpOP;HO nOBcmp;y, I(POIlIO Y'IaCTIWn, 3aHHTbIX
/l,BYMJI Il306pameHIIJIIIIII, JIpHOCTb HOTOpbIX OTJIII'laeTCH 0'1'

HpHOCTIl OCTaJIbHOro rrOJIH. B (lTOM npII60pe, TaH me I\aK
II B npIl60pe <:DIlJIbnO, Horp;a pa60TaIOT C OP;HOPOP;HbIlII nOJIeIlI,
pa3HOCTb xop;a Men\P;Y P;BYMH HOJIe6aUIIJIlIIH panHa ,,/2.
KOJIe6aHIlJI Haxop;HTCH B npoTIlBocpa3e II nOJIY'IaeTCJI HaCTOH-
IIIee II306pameHIIe Ha 'lepHOM cpoHe.

IIpII II3MeHeHIlII OpI1eHTaJIIIII, narrpIIlIIep, 3epHaJIa !vII'
OP;HOpOP;HOCTb nOJIJI HapyrnaeTcH II IIOHBJIJIIOTCH nOJIOCbl,

HOTopbIe 1I1OiKHO opIleHTIlpOBaTb JII06LIlII 06pa301lI. GTII no-

JIOCbI npep;CTaBJIJIIOT c060rr rrpJIMbIe napaJIJIeJIbHbIe JIIIHIIII

Ha BceM nOJIe, HpOllIe Y'laCTHOB, 3aHJITbIX p;nYMH II306paiKe-
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HlIHMlI. B aTlIX Y'laCTHaX rrOJIOCU p,e<popIlIIJpOBaHbT, IJ3MC-

peHne aToH p,e<popllIaQIII1 p,acT Hellocpep,cTBeHHo OrrTI1'le-

CHYlO TOJIrn;lIllY 06'beHTa. LJ. T06bI B03 wnUIO 1l0JIHee YCTpa-

!fIlTh rrapa3IITHbIH CBeT, llplIMeIUIlOT CJIeP,ymrn;IIH IIpIICl\I:
rrap,aIOrn;uii: CBeT UOJIHpII3YlOT, llporrYCHaH ero 'lepe3 IlOJIH-

plI3aTop /iI', II rrOllIern;aIOT B cxellIY rrJIaCTHHHY B rrOJIBOJIHbI Q
(puc. 109) rrop, yrJIOM 45° H rJIaBHOIlIY Ce'leHIIlO rrOJIHpH3a-

Topa gp. AHaJIlI3aTOp .1f, 1I01lIern;eHHbIH OHOJIO OKYJIHpa,

CHpern;eH C rr0JI1IplI3aTopOIlI fP. CBeT, IIP,yrn;IIII rro llYTJI 1

IlJIII 2, rrpoxop,IIT TOJIbHO Op,IIH pa3 TIJIaCTIIHHY B 1l0JIBOJIHbI Q
If, CJIep,OBaTeJIbHO, HOJIe6aHlIH, rrplIxOp,Hrn;ue B P", rrapaJI-

JIeJIbHbI rJIaBJIOlIIY Ce'leHIIlO aHaJIII3aTOpa II 1l0aTOllIY rrpoxop,HT

'I8pe3 Hero. HarrpOTIIB, napa3IITHbIII CBeT, HOTOpbIH rrpoxo-
 IITp,Ba pa3a rrJIaCTIIHI\Y Q, p,aeT HOJIe6aHIIH, rreprreHp,IIHY-
JIHpHbIe rJIaBHOllIY Ce'leHlIlO aHaJIII3aTOpa .1f II rrOJIHOCTbIO

IJ I 3ap,epmIIBaIOTCH. HarrpIIlIIep, CBeT 01' IICTO'lHIII\a S

(KOTOpbIii: rrpoxop,IIT rrJIaCTJIHHII G II Q, OTpail\aeTCH 01' 0;,
B03Bparn;aeTCH 1\ rrJIaCTJ1HI\e G u up,eT H OHYJIHpy) HB-

.'IHeTCH rrapa3I1THbIM. OH npOXOp,lIT p,Ba pa3a 'lepe3 rrJIa-

CTlIJmy Q II 1l0aTOMY He rrporrycKaeTcH aHaJIII3aTOpOl\I .1f.

LJ. TO HacaeTCH CBeTa, OTpameHHoro 01' llJIaCTJlImIl G II rrpII-

llIep,rnero 06paTlIO rrOCJIe oTpameHIIH Ha JIIIH3aX 06'beHTII-

BOB 01
II O2 , TO aTOT CBeT Bo06rn;e He rrpoxop,IIT 'lepe3 rrJIa-

CTUHHY Q II rrOJIHOCTblO 3ap,epmIIBaeTCHp,BYIIIH CKpern;eH-
IIbIMII HIIIWJIHlIIlI.

TI plIcrroc06JIeHlIe B J\CJIOIlI MO/IWT 6UTb JIerHO ClIIOHTII-

pOBaHO Ha 06hI'I1IOllI IIIIII\pOCHorre.

23. l\hIOWJIY'ICBbIC IIlJTcp<flepeHll.nOHHbIe

MHKpOCKOIIbl

I1IlTeplJlepeHllHOHHbIC MHI,POCIWUbI {J)peAepJIKCa (1933 r.),
Tmmca MepToHa (1946 1'.) H TorraHCIWl'O (1946 1'.)

STII TIpII60PbI OCHOBaHbI Ha IICrrOJIb30BaHIllI IIHTep<pepeH-
IWOHHOH HapTIIHbI lIIHorOJIY'leBOrO IIHTep<pepollIeTpa <Da6pu-
TIepo. TIpI1HIlIIrr p,eHcTBIIH ero 3aHJIlO'laeTCH n CJIep,YIOrn;eM.

PacclIIoTplIlII p,Be CTeI\JIHHHbIe rrJIaCTIIHHII L
1

II L
2 , BHYTpeH-

HIIe rrOBepxHOCTII HOTOpbIX rrOJIyrrp03pa'lHbIO U YCTaHOBJIeUbI

rrapaJIJIeJJbHO P,Pyr P,Pyry (puc. 111). MOHOXpOMaTII'leCHHH
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JIY'I CHOTa .'J'r [1 11 TO'IIW II IlJIaCTlIlII\lI L
2 l eJH1TCH Ha ;\Ba

JIY'Ia-rrpOmelwuri:'r JJY'I 1\ II OTpamfHfTwii JJY'I. (hpameH-
fIblii: JIY'I np,eT 1\ HepBoii: IIJIaCTllIme LJ' OTpa}l\aeTcH OT Hee,

H03Bp anWOTCH 1\ nJIaCTJUme L
2 II CHOBa l\eJInTCa na p,ua

.)[Y'Ia-rrpoxop,HlJ llii:JJY'I 1'2 If OTpa}l\eUHI,/ii JIY'I. To me ca IOe

ITOUTOpHeTcH C 3TllM rrOCJJe,r\II1IM JIY'IOM, II U PO:3YJJLTaTe IT()JlY-
'IaeTCH 60JJbillOe TIlICJJO npOxOI\HlU;UX J1Y'IeM 1\, 1'2' 1' , TJ
II T. 1\. I\OHO'IIIO, 13 pe:Jy.TlLTaTe PHII)1 lIoCJJep,OuaTP.TJblIbIX

S

t
(> OTpall\OlII/ii J1 [[TerrClI UIIOCTh1 02 ..

:JTllX J1 Y'Ien IHlI\aeT II I1lITeH-

CIlHI/Oc:rb, uanpIBtep, .'IY'ia 1'.l,
MHoro MOJJbllIP 1IliTPliClIBIIOCTII

4,
B, .;Iyqa 1'3' a I1I1TPIIClllIlIOCTb .TJY-

'Ia 1'3  tellLlIIe llllTOUCIIUHOCTII

.40
JIY'Ia T." I,OTOpbIii B CBOIO oqe-,

b2-
Lc pep;b  ICHPO IIIIorefIcllBeH, 'Iml

JJY'I 1\. ECJI\I nalUlOII nap;aIO-

11\01'0 JIY'Ia GJI\I:!01\ 1\ 1I0pMaJ1L-

IJOMY, TO JIY'IIT 1'» 1'2' 1';j'"
MorYT ()]\a:mTLCH O.JIlIiKO P,PyrI'nc, 1 J I.
}\ I\PYl'Y, '1()M ;!TO J[OKaaauo Ha

puc. 111. TIpn nopMa.TIbIIO\!
naWJlIlll1 IIX nYTJI COHlla!\aH)T, HO;BCe <JTll JI Y'JI[ II pO!\OJJmaIOT
CYUwcTBoBaTb U OTp,eJILHOCTI1. ECJ1n BHYTPII I1HTeprpopo-
 leTpa MeiKJ Y IIJIaCTlIlIaMJI ['1 U ['2 neT l eqJa3}lpYlOll\erO
06'beKTa, II OCJJU nouepXIIOCTJI A1BJ II A

2
fJ

2 CTpOro UapaJI-
JlOJJbIILI ! PyrJ\Pyry, TO UO Bcex TOTmax ll.TIaCTlIHI\ll llaomo-
!\aeTC51 TO mo ca 100 HBJIeHue. EcmI C-TOJIll\lJ1Ia I1IITeprpp-
pm/eorpa, TO JIe1'HO UHp,eTb, lITO rrYTb, npoiigoITHblii JI YTIO.\I 1'2'
GOJJblllO nynI, npOMIWHnoro JIY'IO!II 1'1' IfPII'IPM pa:HIOCTL
nYTOM paUIIa 2e. TO'IHO TaH me JIY'I 1';] 1l!)OXOI\HT HYTT> GO:Ih-
uwii, 'IeM JIY'I 1'2' Pa:mmw cmma paUlIa 2c. l\alI\Ahtii ,TlY'I
IIO OTJIOIUOHHIO K rrpep,LIP,YlI\eMY lIA/eeT pa:mOCTb xop,a 2e.
Bce JIY'W 1\, 1'2' 1'3"" HlnepqJCpIIpYlOT IIIPFl\p'Y C060II, II lIH-

TelIClIUIJOCTh rrpOlllep,IlIoro 'Iepea rrJJaCTIIHY cneTa eCTb rpYHl\-
I\I1H TOJJI.I.\IIHbI IUiTOprpopOMeT[Ja C II I\JIHHLl BOJ1Hhl 'A llCIIO.TJb-

aye1\IOrO CBeTa. EC.TIl1 coxpamITL npenmlllI IICTO'IHIIK CBeTa

(A IIOcToHHHa) II 1\ICIIHTb Be.TIU'IHny e, TO IIHTeHClIBI!OCTL

UpOmep,illero CBeTa 6yp,eT c.lJep,OBaTb aaKOHY, npep;CTaBJlOn-
HOMY Ha pUC. 112. lIuTeHclIBuoCTb rrpOmep,IIJOrO 'lepe3 l1HTep-
rpepoMeTp CBeTa npel\CTaBJJeHa HaH rpYIIKI IIH OITTII'IOCIWrr



rJI. ". lIl1TEP<I)EPE1UUIOHHMI  IHHPOCIWIIUH 1:-\7

TOJIllI,llHhI 11(', pa:l1\oJuJlorn;eii: nOJJynpoapa'IHIJO nOBepXIIOCn!

(11- lIOHaaaTOJlb npOJIOMJJOIIIIJI cpeJ hIMeIK1\Y A lBl II A
2
B

2).
EcmI TOJJIJ lIJ[a lie paBna 0, A, 2"-, 3A 11 T. J .,TO Ha6mop;aIOT-
CH O'lenh JI [JIW Bhrpam:OHlILI8 MaI';C11MYl\IhI IIHTonCHBHOCTH,

H no MO po Yl\aJIOUl1JI or aTIlX aHa'IeUUll TOJJrn;IfHLI HHTenCliB-

HOCTL lIal\,l()T O'IeIlb 6hICTpo. MOIKHO nOI\aaa'fL, 'ITO T[O I

CHJJbHOO OTpan\aIOT lIOBepXHOCTII AIBI II A
2
B

2 , Tel\! OCTpee
CTaUOlUlTCH l\IaHC11l\IYMhI ua puc. 112. Ho npH aTOl\! B03pa-
CTaeT norJJOrn;OUlI0 CBOTa aTIum rrOBopXHOCTHl\lII U I\IRI\CIf-

 IYl\IbICBera C'I'aHOBflTCH Bce cJJa600 II cJla6oo, a aTO npHB01\lIT
I'; Ho06xoJ mIOCTIIllClIOJ1b-
:30BalU1H TpYJ HOOCYlI O-

CTUH IhIX, O'lOHb IIHreH-

CllBJlbIX 11 OJ HOBpel\IOHHO
  OCTaTO'IHOl\IOllOXpOl\Ia-
rU'IeCHliX lICTO'IHIU\OB

CBeTa. OAHaIW l\1b1 B11-

gUM, lITO C II :IMOIIelIlICM

TOJlII l1J[hI e IlIITOP<PCPO-
.\lOTpa 11 HTlJ!ICHUHOCTh

11 POXO! HIJ Ol"O'IC poa n PII-

60p CBeTa lIO OCTaeTCH

HOCTOHHHoiL IJYP,YlJII
paBfwii. UYJIlO 1\JIH HOJ\OTOpb1X TOJJrn;UH, OHa C'I'anOBIITCH

 laKCIIl\laJlbHOiI J],JJfl p,pyrnx. EcmI, narrpl1Mep, MhI XOTl1M

lIO,iY'IUTh l\laKClIl\IYM, TOJJrn;J1Ha p,OJJIKna 6LITb YCTanOBJJeIIa
C 60JJbllIOii: T0111I0CTbIO, TaH HaH l\1aJJerrmeo 113l\IOHenlie e

HCl\lOJVreUlIO 1ll,1:lblfiaOT CI1J1bIJOO IIal\onHe lIHTeneUBHOCTlf.

I1l\IOHHO :.JTO l'BoiiTTHO llCnOJJb3YOTCH p,JUI '1'01'0, 'ITOObI J CJJaTl)

BII)l;lll\Ibll\U1 npO:3palUILIO 06'beI\TbI.

) oiicTBnTCJ1bIlO, paCCl\JOTpl1l\J TaI\Oii 06'bel';T, nOMen OI1-

Hblii. B Iv! l\J(1n\J ynJJaC'1"l1nal\ll1 lIHTeprpep01\10Tpa (eM. pnc. 111).
OrrTIIlJeCKui\: nYTb JlIlIorOHpaTHo OTpail\eHnLIX JJY'Iei:'J, npo-

X01\Hrr IIX 'Iopea M, OTJ1II'IaeTCH OT Toro rrYTll, no HOTOpOl\IY

npoxop,HT JJY'IJI 'lOpea l\aKYJO-JJII60 06JlaCTb A, paCIIOJlO-

iKeIlHYIO B CTopOIle OT 06'beHTa M. B 06JJaCrlI 1'1'1 Bce npOHC-

XOp,IIT TaI\, HaH eCJJU 6bI MI,I H31\1eUIIJJII paCCTomure MOIHP,Y
nJJaCTlIHaMII IIuTeprpepOl\leTpa. lIHTeHcIIBHoCTb CBeTa TaHn\c

II3l\1eHHOTCH, 06HapYlfumaH npnCYTCTBIIe Up03pa'IHOrO 06'be1\-

Ta AI. PaCCl\IOTpnM aTO HBJJeHIIe HeCHOJJb1\O nop;po6Hee no

I\pIIBOrr pnc. 112. IIpep,noJJoIKnM, 'ITO OnTIIlJeCHaH TOJJrn;IIUa

.I

o

f7e

:L--n,e,
I

1/2 ez

PIIC. 1J2.
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IlHTep<pepOMeTpa B'He OO'beHTa paBHa nlel
. HHTeHCIIBUOCTb

npOXOf];HIIIero CDeTa paDua II. ,I],JIH CBeTa, npOXOp,HITIerO

'Iepe3 06'beHT, TOJIIIIIIHa 11lITep<pepOllIeTpa UOCI\OJIbHO IlHaH.

Oua Tenepb paDHa n2e2 , BCJIel CTBHe '101'0 IIHTOUCIIBHOCTb

CTaHOBIITCH paBHOH 12
II OO'beHT p,eJlaeTCH BHp,mlbIlII. Op,HO:lIY

II TOMY me 113MeHeHHIO OTITII'IeCKOH TOJIll HHbI ;:na.'IOHa

I1ne= nlel -n2e2 eCTOCTBeHHO COOTBeTcTByeT TOM 60JIbrneO
II3MeHeHIIe IIHTeHcIIBHoCTIl, 'Ielli 60JIbrne HpYTIl3Ha HpIlBOlI.
l.JellI oCTpee lIiaHcIllIIYMbI HpIlBOH, T. e. 'IeM CIlJIbUee oTpa-
maIOT nOBepXHocTIl AlBl II A

2
B

2 , TellI OOJIee 'IYBCTBHTeJIeH
(lTOT J\IeTOp,. ECJIIl l\1eHHIOTCH rrOHa3aTeJIb npeJIOMJIeHIlH

II TOJIIIIIlHa caMoro 06'beKTa, TO (lTII H3MeHeUIIH CHa3hIBaIOT-

CH Ha <popMe II3MeneHIlH IIHTeHCIIBUOCTIl CBeTa, 'ITO rr03BO-

JIHeT nop,po6HO II3Y'IIlTb CTPYKTYPY 06'beHTa.

MomHO IICTIOJIb30BaTb He TOJIbHO MeTOp, Op,Hopop,Horo
nOJIH, HOTOpbIH 6bIJI TOJIbKO 'ITO onIlcaH, HO II MeTOp, TaH

Ha3bIDaellIbIX nO.1JOC paBIfOH TOJIITIIlHbI. IIpep,IJoJIoiKHI\I, 'ITO

IIOBepXnOCTlI AlBl II A
2
B

2 60JIbIIIO He napaJIJIeJIbHbI lIIOiKP,Y
COOOlI. Torp,a OnTII'IeCI\aH TOJIIlI,UHa HIITep<popollIoTpa lIIe-

HHeTCH OT op,Horo p,o P,Pyroro HpaH rrJIa CTlIII. MbI IIOJIyqllllI
B npoxop,flIIIeM CBeTe ne Op,Hopop,Hoe TIOJIe, a ueper.I8HHYIO
IIHTeHCHBHOCTb, 3aKOH II3MeHenHH HOTOpOH npep,CTaBJIHeTCH
KpIIBOH pHC. 112, nOCI\OJIbKY MbI HMeellI p,eJIO C TO.'\1 iKe

HBJIeHHeM. BMecTo Op,HOpOp,HOll rro BceMY noma lIHTenCIlBHO-

CTII, H3MeHHIOIIIeHcH rrpil II3MeneHHH e, C nOCTOHHHO napaJI-
JIeJIbHbIlIIII P,Pyr P,Pyry nOBepxHocTHMH AlRl H A

2
B

2 , Jl[bI

110JIY'IaeM H3MeHeHHe IlHTeHCHBHoCTII upn nenoAIHIIKHblX
rrJIaCTIIHax. B IIHTep<pepoMeTpe na6mop,aeTCH I\apTUlla, COOT-

BeTCTDYIOIIIaH HpHBOH na pIlC. 112. GTa InlTop<pepenIJ;uoH-
HaH HapTlIHa IIMeeT CJIep,YIOIIIuii BlIp': nO'ITH 'Ieplloe nOJIe

IJ300pOiKp,eHO HPHlIMII, O'IeHb TOHJ\HMH nOJIoca.'\H1, COOTBeT-

CTBYIOIIIIIMII MaKCIIMYMaM Ha pIlC. 112. GTII rrOJIOCbI npH:lIQ.TJII-
HeHHbI H napaJIJIeJIbHbI pe6py HJIIIHa, 06pa3yeMoro nOBepX-
HOCTHMH AlBl II A

2
B

2
. Ho B 06JIaCTH, 3allilMaeMoii OO'beH-

TOM, (lTO yme He TaI\, TIOJIOCbI p,e<PoPllIHpYIOTCH, I\aH (lTO

rrOKa3aHO Ha pilC. 113, nOCHOJIbI\Y lIIeIlHeTCH OIITH'IeCHaH

TOJIIIIHHa. ,I],e<popr.mIJ;IIJI IHITep<pepOHU;I10IIHOH I\a PTHUbI, BbI-

paiKeHHaH B p,OJIHX IIOJIOCLI, lweI nenocpep,CTBeUHO OIITIJ-

'leCHYIO TOJIru;HHY OO'beKTa. KaH nOHa3aIIO Ha pllC. 112,
Ha paccToffHIIH OT OAHOll HpKOII nOJIOChI AO CJIeP,YIOIIIeii:
OnTIf'IeCKaH TOJIIIIlIIIa .MeHHeTCH na BeJUI'IImy A. CooTBeT-
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CTBeHHO, rro pIfC. 113 MOiKHO CI\a3aTb, 'lTO eCJUI 06'beKT CMe-

IIIaeT rrOJIOCLI p,o Ccpe): ImbI paCCTOHHIIJI MeiKp,y HIfMIf, TO

pa3HOCTb MClHp,y OIITII'lCCI\IIMIf TOJIIIIlIHallIl1 06'beHTa II OHPy-
maIOIIIciJ: cpep,LI paBHa /1ne=Aj2.

IIoCHOJIbHY o(:i'beKT p,OJIiKeH 6b1Tb

Ilo.\IeIIIeH BHYTPIi HHTep<pcpoIlIeTpa,
nOCJIep,HIfH YCTaHaBJIIIBaeTCJI rrepep,
06'beHTI1BOM MIII\pOCI\Ona. B Ha'IeCTBe

rrJIaCTIIHOH Ll II L
2 IIWrYT CJIymlITb

rrpep,IIIeTHOe II HOI\pOBHOC CTCI\JIa. IIo-

BCpXHOCTIi 3TIfX ): BYXrrJIaCTl1HOI\ p,OJIiK-
HbI 6b1Tb rrOJIyrrpoapa'lHLIMH, II II3Y'lae-

I

C.MRLLjeHI./C OO.l7Oc, OpOI./9-
 Iblll:06'beI\T rrOlllCII aeTCJI, HaH 06b1'lHO, BOiJ!//.-fOR OOb/?KmO.M

IIIeiKp,y HIfMII. OrrTII'leCI\lIe Ka'leCTBa

rrpep,MeTHoro II rrOHpOBHoro CTeHOJI
JUIillb BeCbMa cpep,HlIe, HO, HeCMOTpJI Ha :no, Bcerp,a MomHO HaII-

TII Y'laCTOH, B HOTOpOM IIOBepXHOCTII ImaCTIiH MOiKHO C'lIiTaTb

rrJIOCI\lL\IJ1, TaI\ HaH rrOJIe 3pCHlIJI IIlHKpOCHona p,OCTaTO'lHO MaJIO.

Cxmm nHTep<pcpeHI l1onHoro MIII\pocI\OIIa, OCHOBaHHoro
na Orrl1CaHIIOM HpIIHIJ;lIrre, II306pameHa Ha pliC. 114. HCTO'l-
HIIK MaJIbIX pa3MepOB S rrOMeII eH B <poHyce HOHp,\:JHCOpa C.

f1ltmcjltpCj.lO.Memp

L, Lz

PIIC. 113.

A

J1etpo3!iflYIOLLjI./U
0(/1£1f77/

PIle. 114.

BbIXOP,HIIIUii 113 HOHp,eHCopa CBCT o6pa3yeT rrY'lOH HapaJI-
JIeJIbHblX JIyqeH, HOTOpblC npOxOp,HT 'lepe3 IIHTep<pepOllleTp
L

1
L2 , a 3aTeM 06'bCHTIfB O.

1l0cJIep,HI1H p,aeT B A' II306pameHlIe I1HTep<pepoMeTpa,
B HOTOpOIlI MOII\HO BHp,eTb 1I306pameHIIe p,e<pa3IIpYIOIIIIIX
06'beHToB. 06bI'lHO B rpoHyce HOHp,eHcopa C rrOMeIIIaeTCJI
He caM I1CTO'lHHI\ S, a ero II306paJ.I\eHlIe, p,aBaeMoe BcrrOMO-

raTeJIbHorr JIIIH30H (OCBeIIIeHIIe rro KOJIepy).
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He,'I.OCTaTOR OITIICaHHOro IIHTOprpopoMeTpa 3aI\JIIO'laeTCH

Ii HeB03l\WmHOCTJl o6eCrrO'IHTb ,'I.OCTWI'O'IIIO l\raJJOO paCCTOHH11e
l\Iom,'I.Y L1 II L

2 (rrpe,'I.MeTHOe II rrORpOBlIOe CTORJJa). COrJJaCHO
TOOplili HHTeprpepenII;llii CBeTa, 'IOl\f 60JlbliiO TOJ1liIIIIIa IIHTep-
rpepOl\fOTpa, Tel\I OOJJee MOIIOX pOl\IaTIf1IIILII\I J\OJUHeH 6bITL
IICTO'lU11R. ECJJIl B ,'I.aHHOl\f CJJY'Iao TOJlliIlIIla IIHTO prpopOl\IOTpa
11 He HaCTOJlbRO BOJJIU\a, 'IT06bI Tpo6oBaJICJI IIl oa.lJbIIO l\IOHO-
x pOl\IaTJI'IeCRJIll IICTO'IHIIJ{, Bce mo UeJJb;3JI rrOJJb30BaTbCJ!

IICTO'IHI1I\OI\I 6eJJoro CBOTa. C ,'I.Pyroii: CTOpOIILI, ;\[bI rOBOpIIJJII,
'11'0 JICTO'IHIU, ,'I.OJJmeII HMOTb l\laJI [,10 paaMepLI. )J,oiicTBllTeJlbHO,
rrpOTH/IWHJIOCTb llCTO'IHUHa S IIpI! I:Ie,'I.OT I, TOJ\IY, '11'0 '!Cpo:!
I1HTeprpepOl\ICTp OY,'I.YT rrpOXO,Tl,I1Tb JJY'IIl COBeplIIOIIHO pa:!-
IJoro UaIWona. O,'I.llaRO ,'I.JIH ,'I.aIlJIoro HaIUlOlla I1I1TOprpOpOI\lOTp
I1l\WOT orrpO,'I.eJJeHHYlO TOJJIII.llHY, II JIIITeHCI1BHOCTb CBeTa

B COOTBOTCTBYIOIII.OI\I l\IeCTe llHTeprpopeHII;11oHHoii: RapTJIIIhl
TaI,mo II BrrOJJHe orrpO,'I.eJJena. )J;JJH ,'I.Pyroro HaRJJOlla TOJJIII.I1Ha
I1IITeprpopOMeTpa JIl\ICeT OTJJIl'IHYIO BeJIII'IIIny; 1I3l\ICUHeTCH

TaRme II IIHTOHCI1BHOCTb. IIoJIY'IaeTCH HaJJO/ROIllIO II;fJJJOrO pHJJ;a
lIHTeprpepeHl./;IIOHHLIX I\apTl!H JIOpeMOHIIoro IWIITpaCTa. KOH-

TpaCT OIWH'IaTeJlbHOI'O 11306pam:eIll1l1 ORa:JblBaOTCH O'IeHL

JJJlOXIfI\I, If 'IYBCTBIfTeJJLHOCTb I\IOT01W CIlJJbIIO rra,'I.aeT. qe 1
60JIbIlle TOJIIII.IlHa IfHTeprpepOMeTpa, TOl\I l\leHbliiO ,'I.OJJmeH OhLTL

,'I.IIal\IeTp IICTO'IHIU\a S (rrpu ,'I.aUUOI\I ROH,'I.eJICOpo).
.M bI BlIJJ;eJJJI, 'ITO ,'I.JJH YBeJJIf'IOITIIH 'IYBCTBUTeJJbIIOCT11

l\lCTO,'I.a JIeo6xo,'I.ul\I B03l\WmHO 60JJbIlUIii: R08rpqmII;ncHT OTpa-
meHIIH Ha rrOJJynpo3pa'IHLIX rrOBepXHOCTHX rrJJaCTUHOJ{ £1 11 ["2'
GJJ;HaRO YBeJJJI'IeHIIe K03rprpIfI lfeHTa OTpanWHllH COrrpOBOif\-
,TI,aeTCH pOCTOl\f rrorJJOIII.eUIIH II BCTaOT C.1JOi1;YIOII aH TpYf.\HOCTb:
l\JJH YBeJlIf'IemUI 'IYBCTBIfTOJJbHOCTH HY/IHIO YBeJJIf1HITh OTpa-
maTeJlbUYIO crroco6lIOCTb IJHTepCpepOI\IOTpa, 110 TOr,'I.a 0l\UOBpO-
MOlIHO B03paCTaeT I1 rrOl'JfOIl eHHe. 1.1T06bI IIOJIY'l1lTL ,'I.OCTa-
TO'IHO e ROJIl:1'IeCTBO CBeTa, IIymHo I1C110JI b30 BaTb O'IeUb

UHTeHCIIBHbIO IICTO'IHIIIUI CBeTa, ROTO pLle HIIROl','I.a HO 6bIBaIOT

CTpOl'O l\IOHOXpOl\1aTII'IeCRJ1l\Ilf, II TO, '11'0 BbIllrpbIBaeTCH
B 'IeTROCTH rrOJJOC 6JJaro,'I.apH OOJJblIIOl\IY oTpameHIJIO rrJIa-

CTIIUOH L
I

II L2' TepHeTcH BCJJe,'I.CTBHO rrJJoxoii: MOUOXPOl\Ia-
TII'IHOCTII IICTO'IHIIRa. i.ha TpY,'I.HOCTL YCTpaHHeTcH UYTe,!
IICrrOJJb30BalIIIH TOHHI1X rrp03pa'IULIX CJJOeB, JI3rOTOBJJHe-

I\IbIX IIcrrapeHIIeM B BaRYYl\Ie. ECJJII IIcrrapeHIIeM B BaI,YYMe
HaHeCTII rrOJJyrrpo3pa'IHbLii: CJJOH cepe6pa Ha CTeRJUlHHYIO

rrJJaCTIIHI\Y (pac. 115), TO rraJJ;aIOIT\UH na Hoe cnCTOBOH JIY'I S
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n TO'IIW I na CJroe cepe6pa pa:3p;CJIIITCR na oTpameHHLrii JIY'I R

II rrpoXOp;Hll lIiiJIY'I 1'. He CJIeJ yeT3a6hIBaTb, 'ITO B..rrpu60pax,
OIIIIcaHHLIX BhIlIIC, JIY'I H noc.TIO BTOpO ro oTpamoulIR p;awl'

eIJ eOP;IIH npoxop;R1lI,IIii JIY'I l[ T. .n;. ECJIII nCnOJIb:3013aTb CJIOJI

cepe6pa C IW3rpqnm;lIeJITOM OTpameHTUI R=90%, TO Roarp-

rplIl I1eHT nponYCRaHIIR T -;)% JI nOTcpn Ha nor.TIOll\eHIIe

COCTaBJIRIOT a= 7 %. TaH:IIe I1JIa-

CTIIHbI, O'Ie13IIp;HO, p;aP;YT O'IeHh

pe3KIIe rrOJIOCLI II 60JIbmYlo 'IYB-

CTBIITeJIbJIOCTb, HO rrorJI0IlI,CIJll0

fIp II 3TOM :3Ha'IIITeJIblIO, a rr po-

nycKamlC-lIIaJIO. B TeopIIII 1I1HO-

rOJIY'IOBoro lIJlTeprpepoMoTpa (Pa6-

pu
- IIepo rrOHa3aHO, 'ITO IIHTeII-

CIIBHOCTb MaRcHMYlIWB rrOCTORII-

Ha, OCJIlI OCTaeTCR rrOCTORHHbIlII

OTHomeHUO a/T. Hynmo, CJIOP;O-

naTc.'IbIJO, naiiTfI crroc06 COXPIlUI1Tb :)TO OTHOmOJlIIO nOCTOJIH-

IIbL\f, BCO 60JICO YBOJIII'I1fBaH R.  ha3a.n;Il'Ia 1II0iKOT 6bITb

perrroHa HeCIWJIbJUIlIIH cnoc06allHI nYTOllI HaneconUR Ha lIIeTaJI-

JIU'IeCRuii rroJIyrrpo:3pa'Ulhrii CJIoii CJfOOB P;PyrIIx rrp03pa'IITJ.Jx

Bcn eCTB. ,Il;lOrpyp rrpe/\.TIomn.rr c.rre/\YlOn co pomemlO: ITa

crz;;S,Aj4)

t-;;t" :;;: o
J

j'll". 1If).

PIIC. 115.

=r;;um.
. li/4

CTl'I .1:mIHYIO rr,JIaCTIIIII{Y IIaHOCIlTCR CJroii ccpo6pa .Ii C IW3qJ-

rpnll,rreHTOM oTpaIKoHIIR 1J0pRJI,Ka 70% (puc. 116). Ha 3TOT

CJJoii TaKmo IlCllapeHlIeM B BaHYYlIIe HaHOCRTCJI /\13a P;Pyrux

CJIOR, B II C, TOJJ1lI,UHOii, paBHOM 'IeTBepTlI J JJlIHbI BOJJHLI

(llpU6JI113HTeJJbHO 0,15 11). CJJoii B COCTOlIT lI3 RplIO-

mITa (rpTOPU/\ amOMlIJlJUI II HaTpuR), C-U3 cepHHcToro

lI,UHRa. TaI\aR COBOJ{yrrnocTb CJJoeB OCTaBJJReT OTHomeHlIe

({/T rrOCTORHHhIlIf, paBHLIlII rrpemHeMY OTHomeHIUO p;nR op;Horo

TOJIbKO CJJOR cope6pa (R= 70 %), HO oTpamaTeJIbHaR crro-

C06HOCTL Tpex CJIoeR CTaIIOBl1TCR paRHoM 3 %, Torp;a J\aR

rrOTepn Hil rrorJIOJT eHne nilp;aTOT mIme 1 %. TaKIL\I 06pa30]\[,
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C TpeJl.fH CnORlIlIi rrOJJY'laOTCR Ta n\o IIHTOHCIIBHOCTb CBOTa,'ITO II C op;nIiM CJJOOM cop06pa (R=70%), no CIJJJbHO YBe.'lII-
'lIJBaOTCR oTpamaTOJJbHaR crroc06nocTb Ii pe3IW YlIIOHbIIIaCTCR
rrOrJJorn.eHIio. Pa3YMooTCR, 060 IIoBepxHocTlI AIEl U AzBzrrJJaCTIiHOK L1 Ii L2 p;OJJn\HIJ rrop;BopraTbCR Ol\nnaI\oBoii 06pa-60TI\0.

IIpnoop HmrapcI\Oro (1952 r.)

MHTopcpepOHII;IiOHHbIM nprr60p HOlllapClwro rrl1Pp;CTaB.'1eHHa pITC. 117. CxoMa rrpn60pa Ta me, 'ITO II B cpa30BO-I\OIITpaCT-
I OM YCTpoiicTBe <Dpanco-
na-IIoMapcHoro, HO OT-

pamaIOln;an cpa:30BaR rrJJa-

CTrrHI\a 3aMonOHa IIIITep-,..

cpepOMOTpOM <Va6pu-ne-
po L/J2, B IWTOpOM IlJJa-

CTIUIbI He rrapaJJJJe.:J bHI,I

)\Pyr l\Pyry. ECJJJI ClIIOT-

peTL Ha IfllTep<pepOMeTp
no B rrpoxop;Hrn.elIf, a B OT-

pan\8HHOllf CBOTO, TO na-

omop;aOTCR RpKaH no-

BOPXHOCTL, Iiap03an-
lIaR O'lOHb TOHI\IIMi!

'WPHhIlIIII IIOJJOCaMI1

(pnc. 118). 3Ta I\apTIIIIa

,

WI

F

Pnc. 117.

,
I

.4"1

I
f

puOe

IT[]]
Pnc. '118.

06paTna Toii, IWTopaR Ha6mo;'J;aeTcR B IIHTopcpepOllfeTpo B IlpO-rrYCI\aHIiIi, I\orp;a RpI\no TOHIHIO rrOJJOCbI nOHBJJRIOTCR na
TOMHOM cpOHO.

B rrpIi60pe, npOp;CTaBJJOHHOM Ha pIlC. 117, nporrapaT P
OCBorn.aOTCR napaJJJJOJJbHbIlIl nY'lI\OM CBOTa OT rn.eJJII F, 110-
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Mern.eHHOH B rpoRyce I\OHp;eHcopa C. 1I306paJI{eHIIe F
'

rn.eJIII F,
p;aBaOIlIOO 06'bOKTIIBOM MIIHpocHorra 0, rropep;aeTCH p;aJIbllIe

BcrrOlllOraTOJIbHI,IIII 06'b8RTIIBOIlf S, ROTOpbIl1: p;aeT II306paH\O-
HUO P" B UHTOprpopoMeTpe. II.J;OJIb F 0PII-
8HTIIpOBaHa TaKIIM o6pa30M, 'lTo6bI ee

H306pam8IIIIe F" 6bIJIO rra paJIJIeJIbHO 'lep-
Hbnl rrOJIOCaM, JIOHaJIH30BaHHbIM B IIHTOp-

rpOpOIlIeTpe. KaR II B rpa30Bo-HoHTpaCTHOIl!
YCTpoHcTBe, 0 HOTOpOM yrrollUIHaJIOCb

BbIIlIO, II306pamOHIIe P' rrperrapaTa P TaI{-

me rrepep;awrCJI p;aJIbIlIO BcrrO.\IOraTeJIbHLIIII

06'bORTUBOM S, II rrOCJIe OTpamOJIIIR B IIH-

TeprpopoMOTpO UOJIY'laeTCH II306parKe-
Hue P", Ha6mo).!;aeMoe 'lOpe3 ORyJIRp Oc.

TaH HaH rrpII60p pa60TaeT rro-pa3HOMY
B CJIY'lae OOJIbIlIOrO II MaJIOrO OO'beHTa,
IIIbl pacCMOTpIIM KaH{).!;bIM II3 ::ITIIX CJIY'laOB.

06'beh'ln 60.1bUJ080 pa3.I1Cpa. ECJII!

OO'bORT rrpOTRmeHHbIM, rrpII60p pa60TaeT
TO'lHO TaH me, I\aI( peIlIOTRa, rrOllIorn.eH-
HaH B TOM iRe MeCTe (pIIC. 119). Ha 3TOllI

pnCYHRe MbI II306pa3IIJIII TOJIbHO TO, 'lTO

Haxop;IITCH BbIIlIe rrpOMemYTO'lHOrO II30-

opameHIIR P'. i.ha ::II\BIIBaJIeHTHaH peIlIeTRa He IIp;eHTII'lHa TOli,
KOTOpyro IIIbI orrIICbIBaJIII B rrepBoii 'laCTII. B ::IT01I peIlIeTI{e

nepexo).!; OT OeJILIX IlITpIIXOB H 'lepHbIlII, rrpoIIcxo).!;IIT HerrpepbIB-
Hbnl o6pa301lI. TmwII BII).!; IIlIIeJIa 6bI, HarrpIIMep, rpOTOrrJIa-

ldv.
o fJoccmORHIlf} omDCLI

PIIC. 120.

.& 

p"

R

p'

Pnc. 119.

CTIIIma, OCJIII ObI na Hoe 6b1JIJI crpOTorparpIIpOBaHIJl rrOJIOCbI

(])a6pn - fIopo, anaJIOrII'lHblO II306pameHllbIM Ha pUC. 118.

PaCCllIaTpliBaeMaH na rrpOCBOT, ::ITa rpOTorparpHR TO'lHO BOC-

rrpOH3BOJJa 6bI rrOJIOCbI pIIC. 118, pacrrpep;eJIeHUe UHTeHCIIB-

HOCTH HOTOpLIX npe).!;cTaBJIenO Ha pIIC. 120. M3BecTHo, 'lTO,
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Haomop;aR CBOTHrrJ;lfIICR 06'beRT 'Iepe3 TaI{YIO perneTHY, nOMO-

rn;eHHYro nepep; .fJJa301lI, lIIbI BIlP;UlII lI1HOlfWCTBO ua06pame-
HIIH 06'bORTa, rrepeI{pbIBalOrn.IlXCR P;Pyr C P;PyrOllI. 1111IeHHO
TaRoe RBJJeHIIe rrpOUCXOP;IIT 13 IIIlTeprpepOllIeTpe, II306pameHHOll!
Ha pIlC. 117. MbI BJlP;IIlII He OP;HO 11306pameHIJe A", a II,emJlii
pRP; H306pamemdi:, COOTBOTCTBYIOlll,IIX lIJIlOrORpaTIIhIM OTpa-
}ReUIIRM 0'1' rrOJJyrrp03pa'IIlbIX rroBepxHocTeii: rrJJaCTIIH L1 II

£2' ECJJII p;erpa3IIpYIOrrwii: 06'beJ{T C03p;aeT p;erpopMaIl,IIIO BOJlHO-

BOll rrOBepXHOCTI1, npe -
CTaBJJeHIIYIO Ha pUC. 121,a
TO rrOBepXIIOCTII lImOro-

HpaTHO OTpameIIHI,IX
BOJJn, rrpIIX01 RII IlX13  1,
paCnOJJaraIOTCR Tali,
HaR BTO rrORa3arro HR

pnc. 121,6. Ha6mop;aolllOo
11306pameHIre eCTb po-

:3YJJbTa '1' HnToprpopoHl nl1
BCOX BTIlX BOJIII II nprr-

60p YCTanaBmmaIOT T1l-

RJIlII oopa30M, "'ITOObI rro.'T-

HblH: rpa30BbITI CP;BIIr d COOTBOTCTBOBaJJ rrpep;eJJY BIIJ(lI-
lIfOCTII. 8'1'0 JJerRO )J;OCTlIraeTCH YCTaHOBIWi1: rrJ1aCTIIH JOt
II L

2 IIHTeprpopoMeTpa rrop; O"'IeHb lIIaJJbIM yrJJOM )J;pyl' H I PYI'Y.
Torp;a 13 rrOJJO MIII{pOCIWrra BIIP;HO, '1'1'0 JIlITOHCIIBHOCTb 0)1;11-

HaROBa B B II B C, HO B TaRIIX Y'IaCTI\ax, IWK A, r)J;o Ha-
I(JJOH He paBeH nYJ1IO, OHa IIlIJeOT p;pyryJO BOJ1TI'IIIHY. H an60.TIh-
utaR "'IYBCTBIITeJJbHOCTb rrOJJY"'IaeTCH 13 C,TTY'IaO cJJaoo )J;erpa:m-
PYIOIlI,erO 06'b0I\Ta, Iwrp;a H306pamOHIJO [?" ll OJrn(CM. pllC. 117)
npOeRTl1pyeTcH lIe B 06.TJaCTb lIJaI{CIlMaJ1hnoii: IfIITOHCHBIIOCTn,
cooTBeTcTBYIOrn.eH TO"'IKO F; "Ha pnc.120, a O'IeIlh o.'1I1:mo
0'1' MJIHIIlIIYMa, HarrpliMep B F

2'

I1pn60p npOp;CTaBJJReT oc06b1ii: JIII'fOpec nplI HaOJJlOp;elIll\[
O'IeIIb lIIaJJbIX 06'b8J\TOB, p;JJR HOTopr,Tx OIl If paapaoo'fall.

B c

a)

fj
III

c

PIIC. 121.

O'leltb .Ma., blu o6'benrn. PacclIIOTpUlII 06'b0I_T rr,ocTaTo'wo
lIIaJJbITI rro cpaBHeHTUo c HaJJMeHbillIIM paapemaelllhlM paccT()J[-
HIIeM 1IlImpOCHorra, TaR "'ITO ero I1306pameHTIe rrpO)J;CTaB.TIHO'f
C060H p;IIrppaHII,IIOHHblH RpymOH. II pe)J;rroJ10iTUlM, C p;pyroii
CTOpOHLI, "'ITO rpa30BblTI cp;BIlr, C03p;aBaellIbITI OO'beKTOllI, O"'IeIlh

MaJJ. Torp;a, I{aI{ lIIhI BIIAeJ1H B 1110'1'0)1;0 rpa30BOrO I\OHTpaCTa,
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JJHTeHCHBHOCTH p;l1(ppaI'HpOBaHIIOI'O CBeTa H rrpRMOI'O CHJIa-

p;bIBaIOTCR. BbIRCHHM, KaK pa60TaeT cxeMa, Hso6pameHHaR
Ha pHC. 117. CBeT, p;HrppaI'HpoBaHHbIII 06'beKTOM, rrorrap;aeT
Ha 60JIbIlIYIO '!aCTb rrOBepXHOCTJJ HHTeprpepoMeTpa L1

L
2 , TaK

KaK OqeHb MaJIbIH 06'beKT p;HrppaI'HpyeT CBeT B 60JIb-
IlIOM yrJIe. I1pRMOH CBeT OTpamaeTCR B F" B OqeHb YSKOH
U BrrOJIHe orrpep;eJIeHHoiI 06JIaCTu. I1pep;rrOJIOmHM Terrepb,
qTO MU nepel\f8rn;aeM HHTeprpepoMeTp napaJJJJeJJbHO caMOMY
ce6e HJIH, qTO TO me caMoe, CMern;aeM H306pameHHe F",
Cp;BHI'aR B CTOPOHY 06'b8HTUB S. Cpep;HRR rpa3a p;HrpparHpo-
BaHHOI'O CBeTa, KOTOpbIH IlIUpOKO paCTRHYT no HHTeprpepo-
MeTpy, OCTaeTCR rrOCTORHHOH rrpu TaKOl\I rrepeMern;eHHU,
a rpa3a npRMoro CBeTa MeHReTCR B 3aBHCUl\IOCTH OT rrOJJome-

HIUI F" ua HHTeprpepOl\f8Tpe. )];0 oTpameHHR OT HHTeprpepo-
MeTpa KOJIe6aHIIR p;urppaI'HpoBaHHoro CBeTa II rrpRMoro CHJJa-

AbIBaJIHCb rro saHOUY KBap;paTOB; HO Tmwe rrOJJOIIWIIJJe l\fOmHO

1I3MeHJJTb, ecmI rrpUBeCTH 3TII IWJJe6aHUR B rpa3Y, KaI{ 3TO

p;eJJaeTCJI C 06bIqHOH rpa30BOH lIJJaCTIJIIKOH, eCJJlI F" CMCrn;aTh
COOTBCTCTBYJOIIJ;HM 06pa30M rro HHTeprpepOMeTpy.

TaHUM 06pa30M, rrpH OqeHb l\!aJJbIX 06'beKTaX pa60Ta
TaKOH CXel\IbI COBepIlIeHHO aHaJJOI'HqHa rpa30BO-KOHTpaCTHbIl\I
YCTpOHCTBaM, HCrrOJIb3YJOrn;Ul\I OTpamaJOrr yJO rpa30BYIO rrJIa-

CTIIIIKY.

S 21. MHTep epeHu;uoHHblel\fHRpOCRonbI,
nCnOJIMJyrorn;ne I10JIHpU3au;uoHHbIe HBJIeHUH

B 3TIIX npuoopax uHTeprpepeHU;HR rrpOHCXOP;UT l\Iemp;y
II306pameIUlRMu, C031laBaeMbIMH 06bIKIIOBeHHbIl\UI U ue06bIK-
HOBeHUbIl\IJI JJyqal\IU, KOTopbIe o6pasYIOTcR rrOCJJe IIpoxomp;e-
HUR 'lepe3 P;BoHHOnpeJJOMJIRIorn;JJiI KpHCTaJIJI. i.1To-P;BYXJJY-
'JeBbIe uHTeprpepeHJJ;rIOHHUe MHI{pOCKorrbI, rrpHHII;Hn p;eHcTBHR
KOTOpbIX MU orrUCbIBaJIH B HaqaJIe 3TOH rJJaBbI. Boo6rn;e rrOJJR-

pJJSaU;HOHHbIe RBJIeHIIR n03BOJJRIOT ocyrn;eCTBHTb IIHTeprpe-
pOl\IeTpbI rrpOCToro YCTpoHcTBa C MaJJbIMH pa3HOCTRl\III xop;a,
lWJOIl IIe OqeHb qIICTO OKpaIlIeHHbIe TOHa.

I1epBbIii IIHTeprpepoMeTp C HCrrOJIb30BaHIIeM p;BoHHoro
JlyqenpeJIOl\IJJeHIIR 6uJI nocTpoeH lliaMeHoM B 1868 1'. B03-
MomHbIC rrpUl\IeHeHIIR TaI\Oro l\1HKpOCKorra 6UJIII paCCMOTpeHbI
Jle6ep;eBbIM B 1930 1'. B ::ITOl\I rrpH60pe H3yqaeMLIH 06'b8KT no-

Mern;aeTCR Memp;y I\BYMR IIJJaCTIIHHal\UI mrraTa HJIII KBapIW,
10 MopliC <I>paHcoH
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IWTopbIe, rro cym;eCTBY, II 06pa3YIOT IIHTcpcpepOMeTp. MHTep-
cpepcHIIIIoHHaH rrplICTaBJ.\a ,a;omKHa, o,a;HaKO, nOMCm;aTbCR
06R3aTeJJbHO J\ICm,a;y KOH,a;eHcopOM II 06'beKTIIBOM, 'ITO, KaK
rrOHa3aJJ JIe6e,a;eB, orpaHIITIIJBaeT B03MOiIUIOCTlI IICrrOJJb30-
BaHIIR rrp1160pa 06JJaCTblO MaJJbIX YBeJJIITleHIIll 11 He rr03BO-

.!IHCT lICCJJel\OBaTb ,a;BORIWrrpeJJOMJJHIOm;lIe 06'beKTLI. B 1951 r.

J\IbI npCp;JJOmlIJJlI rrOJJRp1I3aI 11oHHblH lIHTepcpep.oMeTp, rro-

cTpoeHHbIH rro rrplIHIIlIrry JIHTepcpepoJ\wTpa IKaMeHa, KOTO-

pbIll lIJ\IeWf TO rrpeIIMyrr ecTBO, 'ITO MomeT 6bITb rrOMem;eH
B JJI060M MeCTe nOCJJC 06'beKTa. I10CHOJJbKY rrocJJep;Hnii He

Haxo,a;lITCR BHYTPH lIHTepcpepOMeTpa, Bce YCTPOHCTBO MomeT
6bITb BBep;eHO B OKyJJRp, 'ITO ClIJJbHO 06JJCr'IaeT ero lICrrOJJb-

ROBaTlIIe B CO'IeTaHlilI C MlIKpocHonoM 11 rr03BO,!IHeT Ha6JIIO-
,a;aTb JI;BORIWrrpeJJOMJJHIOJl lIe 06'beKTbI TaK mc XOpOIlIO, I\aK

n II30TpOTIHLIC 06'beI\TbI.

IhIT('p(I)('peJlI IIOIlHblii MImpoclwII <DIIJlhIlO

CxeJ\!a IllITe pcpepeIlI nOIIIIoro MUKpOCIWTIa (IJHJl r,no rrpC'p;-
CTaBJJeHa Ha pnc. 122. CBeT 0'1' TlCTOTlJIlma S npOXOI\JIT TlepeR
rrOJJRp1I3aTOp fP, I\OJ\meIIcaTOp K (Turra Ba6nHe), ClICTeJ\IY QI'
U3rOTOBJJeHHYIO II3 }mapIIa, II KOHp;eHCOp C. CnCTeMa QI
COCTOIIT II3 pacceIIBaIOm;eH KBaPII8BOH JJIIH3bI, coe,a;nHeHHoll
C c06IIpaJOm;eH JJlIH30H II3 Toro me MaTepnaJJa. Mx rro,a;6n-
palOT TaHIIM 06pa30M, 'IT06bI BbIrrYI\JJaR rroBepxHocTb C06II-
paJOm;eH JJIIH3bI IIMeJJa TY me KPIIBII3HY, TJTO II rroBepxHocTb

pacceIIBaJOm;ell JJIIH3bI. O,a;Ha II3 JJIIH3 BbIpe3aeTcH rra paJJJJeJJb-
HO, a ,a;pyraR-rreprreH,a;III\YJJRpHO OCII KpIICTaJJJJa KBapIIa.
I10cJJe rrpoxom,a;eHIIH CIICTeMbI QI rra,a;alOm;IIH cBeT, JJI1HeHHO

rrOJJRpII30BaHHLlll rrOJJHpII3aTopoM ((}O, pa3,a;eJJReTCH Ha ABa
rrY'II\a JJY'IeH-06bII\HOBeHHbIX II He06LUUIOBeHHblX. ,l],.'1R
06bII{HOBeHHbIX JJYTJeH CIICTeJ\Ia QI He p;aeT YBeJJM'IeHIIR, TaH

KaH ee BHell1HIIe rrOBepXHOCTM rrapaJJJJeJJbHbI op;Ha P;PyroH, HO

p;JJR He06bIKHOBeHHbIX JJY'IeH OHa pa60TaeT KaH JJIIH3a B 2,5 AII-
orrTpIIlI. KOHp;eHcop C p;aeT, TaHIIM 06pa30M, p;Ba II306pa-
meHIIR IICTO'IHIII,a-B 06bIKHoBeHHbIx JJYTJax 0 Ha rrperrapaTe P
II B Hc06bIInIOBeHHblx JJyqax E HeMHoro HIIme. CBeToBbIe
JJY'III rrpoxo,a;HT 3aTeM TJepe3 06'beKTMB MIIKpOCI\Orra, TJepe3
BTOPYJO cIIcTeJ\IY II3 KBapIIa Q2' IIAeHTIIqHYIO C Ql (rrpII'IeM
OClI 3JJeMeHTOB, BbIpe3aHHbIX rrapaJJJJeJJbHO OCM, CKpem;eHbI),
II rrOCJJe rrpoxom,a;eHIIH aHaJJII3aTOpa A CXO,a;RTCR B 1I306pa-
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meHHll P', Ha6mop;aeMOM 'lcpe3 ORYJUlp Oc. OCH :meMeHTOB,
BbIpe3aHHIiIX rrapaJIJIeJIbHO OCH, rrOBepHYTbI Ha 45° OTIIOCH-

TeJIbHO rJIaBHbIX CC'lCHHH aHaJIII3aTOpa H rrOJIHpH3aTopa, CHpe-
II eHHbIXMcmp;y c060ii:. CHCTCIIIa rrpOH3BOP;HT p;eiicTBHe, 06-

paTHOC p;ciicTBHIO, rrpoH3Bop;HlIlOMY CHCTCIIWii Q1' OHa COB-

IIICIIJ,aCT 06bIKHOBCHHbIC JIY'lH, rrpH-
XOP;HIIJ,HC H3 0, H Hc06bIlmOBCHHbIC

JIy'ilf, rrpHXop;RIIJ,IIC 1I3 E. IT pcrra-
paT P OCBCIIJ,aCTCH 06bIKHOBCHHbIlIUI

.1J:Y'IaMH 0, KOTOpbIC c06lIpaIOTCR Ha

npcrrapaTe, II Hc06bIRHOBCHHIJIMH

JIY'laMJI, KOTOpbIC pacnpCp;CJICHbI Ha

IIOBCpXHOCTH MM'. ,l],crpa3HpyIO-
IIJ;UC P;CTaJIU rrpcrrapaTa p;Hrpparu-
PYIOT KaK 06bIKHOBeHHbIe JIY'lH,
06pa3YIOIIJ,He H306pamCHUC P', TaR

II He06bIKHOBCHHLle JIY'lU. Ho P;JIJI
;nux rrOCJIcp;HUX OrrTJPIeCRaR CIm a

CUCTeMbI Q2 UII1CCT I\PyryIO BCJIII'lU-

HY, IICM P;JIH 06bIKHOBCHHbIX JIYIIeii,
II p;HrppaKIJ;uOHHOC u306pamcHuc B

He06bIKHoBeHHbIx JIYIIax Haxop;UTCH
B P;PyroH rrJIOCKOCTH, IICM p;HrppaK-
IJ;nOHHoe H306pamcHHe B 06bIHHO-
BeHHbIX JIY'lax P', H cro He BUp;HO.

COOTBeTCTBCHHO rrOJIyIIacTcR 06pa-
30BaHHoe 06bIKHoBeHHbIMII JIYIIaMH f(
pe3Koe 1I306pamcHuc, ROTOpOC UH-

TeprpepnpycT C HCpC3I\IIM JI306pa-
it,CHIIeM, 06pa30BaHJlbIM ne06bIHHo-
ueHHbIMII JIY'IaMU. 1I3MCHCHUJI B orr-

TII'lCCKOH TOJIrn;IIHC 06'bCI\:Ta rrpIIBO-
ART K H3MCHCHUIO HHTeHCUBHOCTU, I\aK U B MCTOP;C rpa30Boro
ROHTpaCTa. <Da30BliIii cp;Bur Memp;y pe3KUM H306pamCHueM, p;a-
uaeMbIM 06bIKHOBCHHbIMn JIYIIaMU, II Hcpe3HUM, p;aBaCMbIM He-
6bII\IIOBCHHbIMU JIY'laMU, MOJI\HO peryJIUpOBaTb C rrOMOrn;bIO I\OM-

IIeHcaTopa K. STOT KOMrrCHcaTOp HC pa3p;BaHBaeT JIYIIH, HO
II3 op;Horo rrap;aIOrn;cro JIY'Ia OH C03p;aeT p;Ba - 06bIHHOBCHHbIH
II HC06bII\IIOBCHHbIH - op;HHaKOBoro HarrpaBJIeHUR, HO Cp;BH-
HyTble rro rpa3e. STOT rpa30BbIH cp;BHr 3aBIICHT OT Toro, IICpC3
KaROH YIIaCTOI\ KOMnCIIcaTopa rrpomCJI rrYIIOK CBCTa. TaKIIM
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06pa30M, JJY'll! 0 II E, ern;e p;o Toro, HaK OIm 6bIJJJJ pa3p;eJJeHbI
CJJCTeMOH Ql, rrOJJy'lIIJJJJ <pa30llbIH cp;llIIr, pcrYJJJJpyeMbIii
CMern;eHIIeM KOMrreHcaTopa K. B YCTaHOBKe, ocyrn;eCTBJJeHHOii
<DJJJJbrrO, CIICTeMa Q2 Haxop;IITCR Ha 3 CM BbJIIJe 06'beKTJJBa

MIIKpocKorra II COrrpRiKeHa C CJJCTeMOH Ql OTHOCIITeJJbHO

06'beKTJJBa II KOHp;cHcopa B OTHOITIeHJJJJ 1; 1. I1eprreHp;rmy-
JJRpHbIe KOMrrOHeHTbI Imapn;a BbI3bIBaIOT Bparn;eHJJe rrJJOCKOCTII

rrOmlpJJ3an;IIJJ JJ rr03TOMy Hc06xop;JJMO IICrrOJJb30BaTb MOHO-

xpOMaTII'leCKIIH CBeT.

HHTeplfJepOJ\<IeTp ,l\BOlluoro JIY'JeUpeJIOMJH'IIHlI n OeJIOM CBeTe

(<I>paHcoH, 1951 r.)

M3BeCTlIO, 'ITO HaJJOmeHIIe pa3JIII'II1bIX n;BCTOB, COOT BeT-

CTBYIOru;UX H:paHHIIM Y'IaCTKaM BIJp;IIMOrO CrreI\Tpa, l\aeT rryp-
rrypHo-60pP;OBbIH OTTenOH, na3bIBaeMbJH «'lYBCTBIJTeJJbHbJM
I(BeTOM». :.hOT OTTeHOH:, B IWTOpOM OTCyTCTByeT meo1JTbIii n;BeT,
IJMeCT CBoiicTBO Ilepexop;IITb O'lCHb 6bICTjW 01' I{paCHOro
I{ qrIIOJJeTOBOMY, Iwrl\a HeMHoro MeHHCTCH )];mIHa BO,JIHbI 01'-

CYTCTnYIOrn;erO B HeM CBeTa. 1I0CIWJJbHY rJJa8 OQCIII, 'JYH-
CTBHTeJJeH H pa3JJJJ'IHIO OTTCHKOB, 3'1'0 113MelIeHJJe MomHO rrpo-
H3BOP;IJTb C rrOMOrn;bIO IICCJJep;yeMoro RBJJeHHR II Cp;eJIaTh

ero TeM caMbIM BII)];IIMbIM C 60JJbITIOH CTerrCHhIO 'JYBCTBIITeJJb-
HOCTII. MeTo)];, 'JaCTO IICrrOJlb3yeMbIH B rrOJJRpII30BaHHOM CBeTe

I JJfI orrpe)];eJJeHIIR cJJa60 )];BORHOrrpCJJOMJJHIOJn;IJX nern;CCTB,
MomeT 6bITb TaHiHC IICrrOJJb30BaH )];JJR II3Y'IeHlUI JJ30TpOrrUbIX
06'beHTOB. OrpOMHbIM rrpeIIMyrn;eCTBOM rrpep;JJOmeUHbIX rrpII-
60pOB RBJJReTCR IIX rrpOCToe YCTPOHCTBO II rrO'ITII rro,:IHOC

OTCYTCTBIIe TPYP;HOCTeH, CBR3aHHbIX C IOCTUpODIWll.

npU. teHeHuenO/UlpUCfI,Ona nO.Jll1020 yoooellUfl. ParCMOTplL\I
rrp03pa'lHbIH 06'beI{T AC, HarrpIIMep CTeI\JJJUIHYro rrJIaCTJIlmy,
COp;epiIwrn;yIO MaJJeHbHYIO 06JJaCTb M, OrrTII'leCKaR TOJJrn;IIHa

!WTOPOH CJJerHa OTJJIJ'laeTCR OT TOJJrn;IIHbI OCTaJJbHOH 'IaCTIJ

(pJJc. 123). 06'b8HT AC OCBern;aeTCR rrapaJJJJeJJbHbIM rry'lHOM
CBeTa II Ha6mo)];aeTCR II306pameH11e A'C' 06'bCHTa AC, ,a;aBae-
Moe OIlTJIlleCHOH CIICTeMOH O. OTMeTIIM TYT iI{e, 'lTO AC MomeT

rrpe)];CTaBmJTb C060H HaK caM 06'beKT, TaH II ero IJ306pameHlIe,
p;anaeMoe OTCYTCTnYIOrn;eH na pIIcym\e OUTJJ'IeC!wii CIICTeMOH.

Mem,a;y CIICTeMOH 0 II 06'beHTOM A rrOMern;aJOT )];BOJIJWUpeJJOM-
JJHIOrn;yIO cIIcTeMY C rrapaJIJJCJJbHblMII JIOBCpXHOCTRMII L.
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fIa,a;alOrn;l1ll CBeT JUmellHo IIOJJHpJJSOBan rrOJJHpII3aTOpOM 8', KO-

TOphIii rrOMern;aeTCJI B m060M MeCTe Brrepep;JJ ,a;BOJIHorrpeJJOMJJH-

IOrn;eii CJJCTCMhI L. i\HamlaaTop :If TaKine MmHeT 6bJTb rrOMern;en
II JJI060M MCCTe, no 3a ,a;llOHKOrrpeJJOMJJHIOrn;ell cIIcTeMoH L.

 (orrpoxomJ CHJJJI CIICTeMbI L rrap;alOrn;aH BOJJHa rrpep;CTan-

.'lilCT C060H rrJJOCI{YIO BOJJHy BCIO,a;y, KpOMe IIeHTpaJJbHOM:
'JaCTII, r,a;e OHa CJJerHa ,a;CtPOpMJJpOBaHa BCJJe,a;CTBJJe JJ3Me-

HeHIIH OrrTJJ'leCHOll TOJJrn;IIHbI 06'beI{Ta B aTOll 06JJaCTII. I10CJJe

Ilpoxom,a;eHIIH CIICTeMhI L HOJJHa pas,a;BaIIBaeTCR Ha ,a;BC

rrOJJfIplI30BaHIIhIe IIO)l. npHMb1M yrJJOM BOJJHbI OE II EO. CMC-

IIWHIle 3TlIX ,a;BYX BOJJBOBJ,IX IlOBCpxBocTell B HarrpaBJleHJJII,
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Pnc. 123.

IJCprreIIp;IIKYJJRpHO I x::c', RBJJHeTCRTCJJep;CTBJJeM p;BoiiHoro
.1" Y'lerrpeJJOMJJeHJJR B L, a CMern;eHJJe B HarrpaBJJeHJJJJ xx'

orrpep;CJJHeTCR pa3HocTbIO xop;a, c03,a;aBaeMoll L. I1YCTb CJJ-

CTellIa L TaHaJI; 'lTO rrpJJ HOpMaJJbHOM Ilap;eHJJJJ BOJJHhI OE

II EO Haxop;HTCR B tPa3e. CJJCTeMa MomeT COCTORTb (rrOJJRpn-
CI,orr CaBapa) IT;3 P;BYX IIp;eHTIIqHbIX rrJJaCTJJHOK (puc. 124, a)
O;(HOOCIIOro HpUCTa.1JJJa, BbIpeSaHJlbIX rrop; yrJJOM 45° p;pyr
I, p;pyry II CHpem;CHHbIX lIIemp;y C060ll. 06bIRHoBeHHbIll JJY'l,

BbIille)l.IlUIii U3 rrepBoII rrJJaCTIIHHJJ, CTaHOBIITCH He06bIlmoBeH-
HhIM p;JJH ,a;pyroll, II Ha060pOT. MbI Ha30BeM 06bIlmoBeHHo-

nC06b1HHOBeHHbIIII JJY'l, KOTOpbIll HBJJHeTCH 06b1HHOBeHHJ,lIlI
B rrepBOll ITJIaCTJJHJ{e II Hc06bIHHoBeHHbIlII-BO BTOpOll. TOqHO
TaH me He06bIHHoBCHHO-06hIHHoBeHHhIM 6yp;eT JIy'l He06b1H-

HOBeHHhIll B rrepBoll rrJIaCTIIHHe II 06bmHoBeHHbIll BO BTOpOll.
Ha pnc. 124, 6 II II rrOI,a3aHbI rrpoeHlI,IIJJ JIY'lell 06b1HHOBeH-

HO-HeoobIHHoBeHHbIx J:I He06bIRHoBeHHO-06b1HHOBeHHhIx Ha

rrJIOCKOCTb tPpoHTa BOJJHhI IlOCJJe rrpOXOmp;eHJ:IR nepBoll II: BTO-

pOll rrJJaCTIIBOIC BOHoBoe CIII8rn;eHII:e 0IEI; rrpOII:3BOp;II:MOe
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nepBOH IIJIaCTIIHlWH (pIlC. 124,6), HarrpIlMep rro BepTIIKaJIIl, CTa-

HOBIlTCff ropIl30HTaJIhHbIM BO BTOpOM rrJIaCTIlHKe (pIlC. 124,8).
BTopaff rrJIaCTIIHKa He Il3MeHJIeT JIY1J El (pIlC. 124, 6), KOTO'

PUM rrpeBpam;aeTCJI B O
2 (pIlC. 124, 6), HO CMerr aeTJIY1J 01

(pIlC. 124, 6), KOTOphIH rrpI1XOp,I1T B E
2 (pIlC. 124, 6). BhI6n-
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paeTCff TaKaff p,BOJIKOrrpeJIOMJIJIlOm;aJI CnCTel\!a, 1JT06hI CMe-

m;eHIle 02E2 6hIJIO 3Ha1JIlTeJIhHO 60JIhrne pa3Mepa 06'beKTa  1

II, CJIep,OBaTeJIhHO, Il306pameHllff B 06uKlIoBeHHo-He06uK-
HOBeHHhIX II He06bIKHoBeHHblx JIY'IaX 6MJIIl 'I8TIW pa3p,e-
JIeHhI.

IIocTaBIIM rrepep, aHaJIII3aTOpoM jf rrJIaCnIlIKY B rrOJI-

BOJIHbI p,JIff me,JITOII 06JIaCTff crrPK1'pa (A. = 0,56 f1) II 6YAeM

M'

1
M'

 O£ EO

  -------- -  ----_/
/ \,---------

EO ABC

J'Hc.1 L;).

Cl\IOTpeTh 1Jepe3 rrapaJIJleJlbHbIli HIIKOJlb. 06JlacTJ! A, ]] II C

(pIIC. 125), oKpymalOII\JIe 06bIKHonoHHo-no06hlHHoBeHHoe

lf306pameHIle MOE II He06bIKHoBeHHoe u306pameHue j1-11£o ,

oKparneHbI B rryprrypHbIM 1JYBcTBUTeJIbHbIH ll,BeT. ).I,eIIcTBII-
TeJIbHO, B 3TUX 06JIaCTJIX BOJIHbI OE II EO CMOm;eHbI TOJIbKO

B HarrpaBJIeHJIII pacrrpocTpaHeHI1JI cnwra II OCTalOTCH Ha pac-
CTOJIHIIII 1../2 APYl' OT APyra. B 06JIaCTJIX MOE II MEo aTO yme

no TaK. Pa3HocTb XOAa CTaHOBIITCff. paBHoH M2 rrJIlOC IIJIlI

MIIHYC pa3HOCTb xop;a fl., BBO)J,UJ\1aJI 06'beI{TOM: 1JYBCTBIITeJIb-
HbIM ll,BeT HeI\Iep;JIeHHO lf31\IeHJIeTCH II 06napYlimnaeT Herro-

cpep;CTBeHHO CTPYKTYPY 06'beKTa. l(BeT 06wmoneIIHO-He-

06bIKHOBeHHoro u306pameHIIff OTJJII1JaeTCJI 01' I BeTane06bm.
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HOBeHHo-06bIKHOBeHHoro ll306pameHIIff, TaK KaK pa3HOCTb
xop;a paBHa 1../2+ A B 06JIaCTll MbE II A./2-A B 06nacTll MEO.

Ecnll, HarrpHlHep, Ao=0,015 ft. TO rrOJIy'raTcH cneP;YIOIU,lle

pa3HOCTU xop;a:

H lv/OE 0,295 f1- QnOT llnp;uro,

u iI/loa 0,265 f1- QueT I\apMUHHo-I\pacHbIii.

OTTOHIUI «CI1MMeTplPlHbI» OTnOCUTeJIbHO 1JyncTBI1TeJIbHOrO

QBeTa.

OKpacKa pa3mI1JHbIX T01JeK II306pameHIIM MOE U Mloo,
pa3YMeeTCH, He OCTaeTCH op;UHaKOBOH, a MeHffeTCH B COOTBeT-

CTBUU CO CTPYI\TypOH p;e<pa3upYIOIU,erO 06'beKTa. ,IJ,OCTaT01JHO
ee U3Y1JU'1'b, 1JT06bI IIMeTb T01JHOe rrpep;cTaBneHIIe 06 1I3Me-

ueHUHX <pa3b!. Hau60nee «rrop;BumHbIe» IJ;BeTa rrOJIY1JaIOTCH,
ecnII 0pIIeHTIIpoBaTb rrap;aroIU,IIe Iwne6aHIIH Ha 45° OTHOCI1-

'fenbHO rnaBIIOM IWOCKOCTII rronHpIICKorra, II CTaBIITb IIPII
3'1'01\1 aUaJIllaaTOp IIapamlenbHO lUlU rreprreHp;UKYJIHpUO rrOJIH-

puaaTOpy (Ta6n. 5).
PaCnOJlOllnIl\I rrOJIH pIICKorr noplltaJlbHO I\ IIap;alOliIelllY IIY1JI\Y

IIPII CKperu,eHHbIX auam13aTopo If IIOJIHpIf3aTopo. IlO,TIY'IIITCH
Ha60p 'IepHbIX OT'1'emwn. Bce HOJIO TO.lllHOe, I\pOllle Y'IaCTKOn

j'llOE II MEa, KOTopI,Ie KamYTCH CBeTnbum. ::.ho-I\JIaCCII1JO-

CIWO TeMHoe rrOJIO, C Toii TOJlbKO paaHIIQeII, 'ITO 06.rIaCTII lvIoE
II AlJ';o 60JIoe IWI1 .IIIOHOe oKpalioubI COO'1'BeTCTBeuuo BBOP;II-
lIlOii UMII pa3HocTu xop;a, rrpU1JeM IJ;BeT oKpacKu p;aeT Herro-

cpep;cTBoHIIO neml1Jlmy <pa30Boro cp;BIIra. Bnep;ellI O'IeHb lIJa-

JleHbKYIO pa3HocTb xop;a; rrOJIe OCTaHeTCff Te.lllHO-CepblllI, HO-

nY1JHTCH u306pameIUfo, aHaJJorU'IHOO <pa30BO-I\OIlTpaCTHoMY
rrpu CIIJJbHO.lll JIOrJJOIII;0IHIII. 1\po.llle Toro, ecmI pa3'JIWUiO paa-
HOCTen xop;a, BBO!1:HMbIX 06'bOKTOllI, p;OCTaTO'IHO BOJJIIKO, OHO

corrpOBomp;aOTCH (Jl\pacKoii pa3nU'IHbIX OTTeHIwn. n rrpo-
TIIBHO.lll cJJy'mo Ha6JJlOp;aO'1'CH rrpaKTIPIOcIUI nUlib U3MeHOIH18

HpKOCTII. MO'1'OP; BCO me IIHTopeceH, rrOCI\OJJbI\Y II03BOJJHe'1'

BbIHBllTb II Il3.l11epU'1'b 01JeHb CUJJbHO p;e<pa3IIpYIOn He06'beKTbI.
C iwyroii CTOpOHb!, rrOCKOJJbKY ua nY'1'II CBOTa IIOT <pa30Boii
n:IaCT10II\U, )J,H<ppal'lI pOBaHHblO rrY'IKll, a CJJoJJ;oBa'1'eJIbHO,
II napa3l1THJ,Jo l n<ppaI\IIIlOHHbIO rrOJTOCbI He YHlI'ITOIl\aIOTCH.
HaKOHOU;, OCJJI! YBeJIlI'IIlBa'1'b <pa30BbIM CP;BlIl' lIlemiJ;Y JJY'Ia.ll1U
OE II EO, rrOHBnHlOTCH Bce 60JIoe U 6()JJee rrop;BIlmHble IJ;BeTa,
II .lllbI rrpIIXOJ IIM 1\ OIIIIcaHUOMY BbIlIle .lI1eTOP;Y 'IYBCTBU'1'eJIb-
lIbIX IJ;BO'1'OB.



Ta6JIII a 5

IIoplJlJ;OU I A, I' I IlOJJfIp1I3aTOp II alIamI3a-

TOp CUpCIJICnbI

ITOJIfIpliSaTOp n anaJJnaa-

TOp IIapaJIJICJJbHbI

r 0,000 'JepHhrii: UeJlhIiI
0,040 MeTanJIII'I8Clm cepblii 68JIhlii
0,097 JIaBaH)J;oBo-eepblii Jf\8JITOUaTO- GU:I]'I ji
0,158 eepo-eIIHIIH m8JITOlJaTO-68JIbIH
0,218 ecpbIH 60nee CB8TJIhIH Jf\ejITOBaTO-IWpH'1H8 IJbl ii

0,234 38neHoBaTo-68m,Iii: KOpII'lHCBhIH
0,259 68JIh1ii: (HpKO) eDeTJIO-I<pacH]'lii
0,267 Jf\8JITO BaTo-6eJlhlii ItapMHHnO-HpaeHblii:

II epBhlii
.{
0,275 cJla60 eOJIO JCHHO-JH8:1- T8MHhIM !,paellO-Kopll'J-Thril n8IJhIII

0,281 eOJJOM8HHO-m8JIThl ii TeMno-qiIIOJWTODl>Ill
0,306 eBCTJIO-meJIThlii: HHT(IIrO

0,332 FlpKO-Jf\8JITh1ii: rOJIyGoii
0,430 KOpII'1H8BO-Jf\e:IThIH eepo-roJIy60ii
0.505 KpaeHOBa'1'0-0pa II.m8DbIH rOJIy60Ba'1'0-3 8. eH],l ii
0,536 orHeHHo-KpacnhIH eBCTJIO-3eJICHhUl

L 0,551 60JI8e TeMHo-KpacHbIii: m8JITOBa'1'0-3 8JIeHh1ii

r 0, 565 rryprrypHbIM 3eJWHblir 60JI8C eB8T:lhlii
0,575 .pll(JJ!CTOBbIiI 38JlCHOlJaTO-meJITbIM

0,589 IIHT(IIrO 3 OJIOTIIeTO-meJITblii
0,664 ne6eeHO-roJIy6oii: opaum8BhllI
0,728 3 eJIeHOBaTo-rO:ly6oii KOPH'l He!laTO-OpaHmeU (,1 ii

0,747 38JIenbIH HapMIIHIl0-KpaClIhI,ii
0,826 38JJeHhIH 60:188 CUUT:lblii eBCTJIO-nypnypHhJ II

fhopOH .{
0,843 Jf\eJITOBaTO-3 eJIellhI ii <f>1I OJIeTOBO-nypnypHbI ii:

0,866 3 CJIeHOBaTO-Jf\CJ IT/,I ii .pIIOJIeTOBM ii:

0,910 QIIeTO meJIThlii: IIIIi\lirO
0,948 opaHm8BhIH T8MHo-rOJIy60ii
0,998 npKllII HpaenOIJaTO-OpaIl- :3UJJCHOBa'l'O-rO;J yGoii

Jf\eBh1ii

L 1,101 TeMHO-.pIIOJWTOBO-Hpa c- 38JrPllhlH
Hblii

Tp8TIIH

f 1,128

11 151

.{ 1: 258

I 1,334

L 1,376

eB8TJIO-3e:IeIlonaTO -.pIIO-
JICTOBh1ii:

IlHT(IIro

rOJIy60ii(c:3eJICIlODaTblM
OTT8HKOM)

11Bel'a MopeKOlI DOJlHbI

npKO-38JI8Hh1ii:

meJITODaTO-: C:JClIhi ii

rpH3HO-m8JITI,lii
TCJI8eHOrO I(BP'I'a

I<opII'IHeBO-KpaCHb!ii
.pIIOJWTOBblii
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:.hOT MCTO)J;, 1\0'1'0 pbl ii MO}RHO cpaBH11Tb C 11HTep<popeH-
l lIOHHhlJ\1ll J\JCTop,aJ\llI O,1J;HOpO,1\HOrO 1l0JIfl, rrpIlrop;eH TOJIbKO,
eCJIJI Ha6JIIoJ\am[J,)ii o6'beKT ,1\OCTaTO'lHO MaJI. B rrpOTIIBHOM
C:Iy'm8 nOJl Y'laCTCJI rrCpCHaJIOmeHl1e 'IaCTeH 11306pall\OHIIH EO
11 DE II nYlluIO 110JIL30BaTbCH Orrl1CaHHLIM H11me MCTOP;OJ\1.

;( urPifjepelUl ua.1t bllbllt .Memo;).

a) 0 6 'L e I, 'I' C J\J C P; JI 0 II H LI M II 3 M e H C H II C l\l

<p a 3 bI. PaCCMOTpIIM B I,a'leCTBe rrpl1Mepa 06'LeKT AD
B BIl)J;e CTClUIJIIIHOH rrJlaCTIlHIUI, 113MeHeHlUI TOJIllI;l1IJbI I\OTO poii
J\laJlJ,J: rro cpaBHCHIIIO C pa3MepaMIl 06JlaCTOH, B HOTOphIX 9TH

1I3MeHOHlIH ,JlOIWJIIl:wuaIlbI, TaK 'ITO A p;eiJcTBIlTeJIL110

£/

/I'
PIle. 126.

npe,.1CTa B.1J HCT co6oii 06'LCRT, II KOTOpOM <pa3a Me)J;JIeHHO 1I3-
MeUJIeTCH (rnc: 12G). IToCJIe 06'LCKTa A CBeT rrpoxop;IlT 'Iepe3
;:J.BoHKOrrp8JIOJ\IJIJIlOII\YIO Cl1CTeMY L, TaKYIO, 'ITO pa3HOCTb
<pa3 M81l,P;Y JJY'laJ\IH 06bII{HOBeHHo-HC06bII{HOBeHHhIM II He-

OObII{HOBOUUo-06I,II{l[OBOUHbIM paBHa Jt J\JIH meJITOlI 06JJaCTlI

cnCKTpa. Ho H J\aHHOM CJlY'lae BbI6IlpaIOT TaKYIO p;BOFIHorrpe-
,'OMJUllon yJO Cl1CTCMY, '1'1'06],1 60l\OBOC cMellI;eHIIe BOJlHOBbIX

uonepxHocTeii 6bIJIO J\IaJJO rro cpaBlI8HIIIO C pa3MepoM 06'Lelna.
06JJaCTll A II D, oKpymaJOIlI;Ile II306pameHlle !vI' Ka-

Koii-JIII60 p;e<pa311pYJOllI;ell p;eTaJIJI 06'LeKTa A, p;alOT qYBCTBH-
TOJJbHbIll rryprrYPubIH lIBOT (pIlC. 127), rrOCKOJIbKY B 9TIlX

OOJJaCTJIX BOJlHbI EO H DE cMellI;eHbI TOJlbHO rro HarrpaBJJeHIlIO
J\BIImeHUJI II OCTalOTCH Ha paCCTOHHHI1 AJ2 P;Pyr 0'1' P;Pyra.
HarrpOTIIB, B 06JJaCTll !vf' 9'1'0 yme He TaIL B TO'lI,aX B II C,
HarrpllMep, BCJJep;CTBlle 60ROBoro cMellI;eHllH 113MeHllJJaCL

pa3HOCTb xOJ\a J\IeiR,1\Y BomJaMII OH 1I EO, 'IYBcTBIITeJIbHbJiJ
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 BeTHeMep;JIeHHO II3MOHHeTCH, 06HaPyaoIBaH TamIl\I 06pa30l\I
<mamWH» p;e<l>a3IIpYIOm;el'O o 6'beJ{Ta. BCJaI II3MeHeHHH <l>a3J,I
CHMMeTpIi'IHbI, TO pa3HOCTb xop;a B Tl)'n{O 13 HeMHoro 60JIbIIIe

M2, a B TO'II\e C HOMHoro MeHbIIIe 1../2, rrpH'IeM OTJIH'IlIe 0'1'

M2 rro a6comoTHoM BOmI'IIIHe Op;JIHaI\OBO 11 Ha6JlIop;aIOTCJI
«CIIlIIMeTpII'IHbIO» J BeTa

(CM. Ta6JI. 5). EeJJu U3MOHe-

HUJI <l>a3bI neCIIMMOTPuqHbI,
TO na6mop;aIOTCH OTTeHI\Il,

A/z COOTBOTCTBYIOm;IIe «IJaI\JIO-

: HY» B I{amp;oii To'me 06'beI{-
1J

Ta. O'IeBUp;HO, 'ITO eCJIIl 60-

I\OBOe CMem;eHUO BOJIH OE U

EO He CJJUIIlIWM Bemmo,

TO cOBoKyrrHocTb 9TUX P;BYX BOJJH BbIpUCOBbIBaeT 06'beI\T
C p;OCTaTOQHOII TO'IHOCTbIO, II II306pameHIIe 1I0p;ouno 06'beI\TY.
PaCCMOTpIIM naCTOJJbI\O lIIaJJbIH Y'IaCTOI\ BOJIIIOBblX rrOBepx-

HOCTeH OE U EO, 'ITO I\pUBbIe MomHO 3aMeHlITb I{acaTeJIb-

HbIMII I\ IIIIl\I. OTJJOII\IIM no ocu opp;uHaT pa3HUCTb xop;a fl.,
a rro OCII a6c IIcc-paCCTOJIHI10 x

0'1' OCII paCCl\IaTpUBaeMbIx Y'IaCTIWB L1

t(pIlC. 128). )J,eMcTBue p;BOJII\OrrpeJIo-
MJJJIJOm;eM CUCTeMbI CBOP;IITCJI I\ TOMY,

'ITO I\plIBbIe OE U EO pacXOp;HTCJI B

BepTIII{aJJbHOM HarrpaBJJeHUIl Ha Be-

JIIl'IIlHY PN= M2p;JJJI meJJTOM 06JIa-

CTU CrrOI\Tpa, a B ropIl30HTaJJbHOl\I Ha- .

rrpaBJJeHUIl-Ha BeJJH'IImy NN'= d, 0

'ITO COOTBoTcTByeT c06cTBenIIo p;Borr-
HOMY JJY'IerrpOJIOl\IJIeIIIllO. Pa3HocTb

xop;a CTaHOBJ!TCJI BMeCTO P1V= M2 paBHoiiA/2 -+- NQ. ¥lMPPM

,'1'

EO A
OE 4 8 C

PIIC. 127.

:r:

PUC'. 1213.

dA dA
a =

(IX
II NQ = ad = d

h.

rIocHOJJbI\Y cMem;eHlIe d i'1;JIJI p;aHlIoii l\BOHKOlIpOJIOMJIHlO-
IT..\err CRCTeMb! II3BeCTHO, TO na6mop,aOMblii OTT( HOI\ onp01\e-
JJJIeT NQ II COOTBOTCTBOHHO «lJaIWOII» a=/\'Q/d l\eQJa:mpyJO-
m;ero 06'beI{Ta B paCClIIaTpUBael\lOl\I Y'IaCT!W.

6) 0 6 'b 0 H T, II l\I e 10 II\ II II <l> 0 P l\I Y C T Y II e H b-

K II (pRC. 12H). B CJJY'Jao TaKOI'O 06'bOKTa CJIep'yeT BbI6paTb
cMem;eHIIe, rrpOMomYTO'IHOe Mem1.\Y 060IIllUf 1I1OT01\a!\1II. OTTO-
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HOI{ He MemleTCH Ha Y'IaCTHaX A, C, F, Torp;a HaK Ha yqaCT-
I\aX BuD C03p;aeTCfl TaIWII me <pa30Bb1M cp;Bllr, KaK II B MeTO-

;'Ie rrOJIHoro yp;130eHllfl 06'beKTa. B aTOM CJIY'Iae 06'beKT CO Bcex

CTopon OKaM lJIeH oKparneHHoM rrOJIOCOM rnIIpliHu d II OT-

TonKa, CIIlIll\1eTpII'IHOrO OTHOCIITeJIbHO 'IYBCTBIITeJIbHOrO lI,BeTa.

Jf\allleH II Jle6eAeB Y/Ke OrrIICaJIII aTII ABa crroc06a Ha6JIIo-

p;eHl1fl. Mu 0606III;IIJIII BTOpOll, p;ll<p<pepeHl.\IIaJIbHbIM crroc06,
YKa3aB, 'ITO, rrOCKOJIbKY 60JIbrnafl 'IaCTb 06'beKTOB, II3Y'Iae-
MUX B MUKpOCKorrUII, HBJIflOTCfl CIIJIbHO p;e<pa3upYIOIII;IIMII, 1\lO/K-

HO pa3 II naBcerp;a 3ap;aTb CMeIII;OHlie <pa3bI d, 6mI3IWe rro

lJeJIII'IJIHe I{ pa3pornaroIIJ,eiJ: crroc06HOCTU rrpII60pa, IICrrOJIb3ye-
 lOroP;JIH Ha6JIIop;eHUH. ECJIII rrOJIJIpIICKOll rr01\IeIII;aeTCJI B OKY-

,1flpO, TO OIl 1\lOmeT 6blTb IICrrOJIb30BaH C JII06UM 06'beI{TIIBOM,
T. e. C JII06blM YBeJIll'IeHIIe1\1. IIOJIJIpIICHOll CaBapa IIMeeT

TaI{YIO TOJIIII;IIHY, 'ITO c03AaBae1\We IIM YABoeHIIe-rrOpJIAKa

pa3pernalOlll,eII crroc06HOCTII caMoro CIIJIbHOrO OKYJIJIpa.

d
EO
r- ---------

.1/ i----J / c L n- ---
T AB

f}
OE

--

1'11\'. l:::!J.

11P LlItl? un iJeucrneuJt ul-tmeprPepel-tl1uOl-tl-t020 JrtUKpocKona
Dcoill1020 ./t?pfenpe./toJrtJteltUJl e 6e./toJrt ceeme; ul-tmeprPepem!uol-t-
Hblll OJ,y.:t.'lp. Ha puc. 130 rrOKa3aHa cxeMa rrpII60pa. B <po-
KaJIbnOll mrOCROCTII Iwnp;encopa C HaXOp;IITCJI liIeJIb F,

IIrpalOIl.J,aJI pOJIb HCTO'IHIII{a CBeTa. 06'beKT A, rrepeCeI{aeMbIll

rrapaJIJIeJIbHUM rrY'IKOM JIY'IeM, na6mOp;aeTCJI 'Iepe3 MIIKpO-
CKOll, COCTOJIII uii 113 06'bOKTllBa °1 , ROJIJIeKTlIBa O2

II OKY-

JIflpa °3
, 06'beRTIIB 01 rrpep;CTaBJIJIeT C060M 06U'IIIhTM 06'beK-

TIIB II rrOJIO/KenIIe ero <poKyca B rrpocTpaHcTBe II306pa/KeHIIll
F

'

cOBrrap;aeT C rropep;HIIM <POKYCOM KOJIJIeKTllBa 02' ,IJ,BOJIKO-
rrpeJI01\lJIflJOIII;IIe rrJIaCTI1HKII L rrOM8IlI,aIOTCJI rrOCJIe 02 II 'Iepe3
lIIIX TaK/Ke rrpoxop;UT rrapaJIJIeJIbHbIll rrY'IOK JIY'Iell. OKYJIJIp
03 06blqHOrO TIma rr03BOJIfleT Ha6JIIOp;aTb II306pa/KeHIIe A I

rrp03pa'IHOrO 06'beKTa A. IIoCKOJIbKY A' eCTb II306pa/KeHIIe,
TO yp;Boenue, C03p;aBaOlllOO L, 6yp;eT Ha6JIIOp;aTbCJI TO'IHO TaK

iKe, eCJIIr I1306pa/KeHIIe A
I

06pa3yeTCJI 3a rrJIaCTIIHKaMII L.

CJIeAOBaTeJIbJIO, MO/KHO rrOJIb30BaTbCfI JII06bI1\I11 oKYJIJIpalllII
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Jl1060H OIITUqeCKOH CIIJJb!. ITOJJHpU3aTOp t/' l\IOJIUIO II0l\10IIJ,aTb
II KOHp;eHCOpHOH 'IaCTII lIJJII, eCJJII 31'0 YP;OUIIOO, YCTanOBIITL
nopep; IIJJaCTIIHKal\III L (JJH60 B JII060l\1 P;PyroM MeCTe), rrplI-
1.J:eM aHaJJII3aTOp jJ l\IOmHO paCrrOJJOIKJJTb, nanpIll\Iep, Momp;y

OI{YJJHpOM JJ rJJaaOl\I. ECJJJJ rrOJJHpII3aTOp if' paCJIOJJOJIWf! rrepop;
l\nIKpOCKOIIOM, TO rrepep; MHKpOCKOrrOl\1 l\10llmo paCrrOJIOIRIITb

Ifllmejlf/JepeHt/lJOJiJib/tJ
Olrpl/1p

I
I
I

4j

nj7ef1ojlom

;-1
I

!(OJiOCJiCOP OOb8/(mU{

.MU!(jlOCIWI70 5" L
I1Hmejlf/JepeHL/L/OHHO/1

/?jl//C//108l10

PIIC. 130.

TaKmo II KOl\IrreHCaTop B Bl:JP;O O"lellb TOHlwro Imapu,oBoro

I{JJJllIa, BbJp03alIHoro IIapaJJJleJJbHO OCII. I{Bapu, p;aeT p;Ba

IWJJe6aHHR, Cp;BHHYTbIe rro <pa3e II rrOJJRpIl30BaHHbIe rrop;
npRMbIM ymOl\I p;pyr H p;pyry, pacrrpOCTpaHRIOIIJ,nOCH B op;-

HOM II TOM me HarrpaBJJeHIIIl. 8TIl p;Ba KOJJe6amIR rrpOXOT\HT
'repe3 06'beI{T II pa3p;eJJRIOTCR, IIorraT\aH Ha rrepBYIO IWaCTIIlI-

KY rrOJJRpIl3aTopa. OCb KBapu,enoro KJJJJHa pacnOJJaraOTCH
nop; yrJJOM 45° K rJJaBHoMY Ce"lelIIllO rrOJJHpH3aTopa II, CJIe-

p;ona TeJJblIO, rrapaJJJJeJJbHO JJJJH rreprreHp;IIKYJJRpHO rJJaBlIbIl\I

CeTIOllJJHM rrOJJRpHCKorra. ITOCKOJJbI{y BbIXOT\HIIJ,ne IW,JIo6aIIIIR
OE JJ EO coxpaHRlOT CMern;ellHO rro <pa3o, C03p;aBa0l\10e I{Bap-
l eBbIMKJJUllOM, p;ei'IcTBJJe rrOJJRpnCKOrra CB01\rITCR K yP;BOOllIIIO.

Cl\IenWH HJTIIH, l\IOmHO JlI06uM oupa30M J[ cOBopmoHuo
n03amlCIIMO 01' MIlKpoclwna porYJJIl ponaTb Cl\10IlI,OHIIe rro

<paao l\1emp;y BOJJJIaMII OE II EO. EC.TIII nOJJf!pIl3aTOp no-

l\IOIIJ,OU BHYTPb rrpJJ60pa, TO HO.l\lIIOHCaTOp yaw He lIymon,

a MomHO rrpOCTO llaKJJOHHTb TIOJJRpIICKorr. ITpn60p, O"lOBIIP;HO,
l\IOmeT 6bITb JJCrrO.TJ.baOBan n l\!OTaJJJJOrpa<pIIH, npIl1.J:O.I\I B l\IIlKpO-
CKorre HJJTIerO He HymHo MeHHTb, KpOMO ORYJJHpa. MeTOp;
rrOJJHOrO yP;BOOHUR He .l\IOmeT 6bIT!> HCnOJIbaOBan, TaI{ Hal,

B .l\IJJKpOCIWrrIIJJ O"leHb pOP;KO l\10iImO p;orrycTHTb rrepOnaJIO-
meHJJe JJ306pameHJJu. HaMIl 6bIJJ rrpep;JJOmOH J.];H<p<pepeHu,JJaJJb-
HbIii .l\IeToJ.]; C JJCrrOJJb30BaHIieM rrJJaCTIIHKH CaBapa, KOTopaH
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\ICCTlJIIC 1l.!J\fClIClIIW IIOIiilaaTCJJH IIpC.IIOM.UCHHH B CTelme

(ynCJIll'IenIIC 300).
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CU<!AaOT YABOOHUO nOpJlAI\a pa3pemalOm;eH crroco6HOCTJJ OKY-
.1 J1pa. IIpJJ 8TJJX YC.TfOBHJIX !\WIKHO ocym;eCTBJJTb 01JeHb rrpo-
CTOH «JJHTop<poponqJJOHHbIH ORYJJJlp»! (pJJc. 131), KOTOpbIH:
 [OII{eT6bITb JICrrOJIbBOBaH C JIl06bIM I\IJIKpOCHOrrO!\f.

l'HC, 131.

liblCop lilO.W{lIllbl ()Co.'lKOnpf'JIOMJI,'lIOU{UX n/laCmUll. BCJJoll;-
CTBne IIIaJroi-i: arJOpTypM JlY1JI\OB R rrpOCTpaUeTBe JI306pame-
HJIM MIIKpOCKOlJa IIIUIKHO lICrrOJIb30BaTh CpanUJJTeJJbHO TOJJ-
CTbIe rrJJaCTJJHKlI, lIe nOJJY1JaJl 3aMeTHoro aCTlII'MaTJJ3Ma. Mom-
HO rrOJJb30BaTbCH I\Bapl\eBbIMJJ rrJJaCTJJHKa!\HI: B HeCKOJIbIW

!\UIJJJJIIMeTpOB TOJJm;JJHOM. HarrpJJl\Iep, rrOJJJlpJJCKOTI C rrOJIHOH
TOJJm;IIHOH6,5MM, coeAIUIOIIHbIH C OHYJJHpOM 6 x IIJJJJ 7 x , BrrOJIUO

rroAxOAIIT AJJJI AJJ<p<pepemwaJJbUOrO MeToAa. 1Jepe3 JIyrry 01JeHb

XOpOIIIO BIIAubI B OI{YJJHpe oKparneuubIe rrOJJOCbI JI JJ306pa-
jEelme II\OJIOBOrO IICT01JHI1Ka. Ib06pameHlle m;emr B rrOJIO-

cax 1I!O}I{HO cMem;aTb, CJJerKa JJ3MeUHJI UaKJJOU rrOJIJIpJJClwrra.
HaK.loH B rrpOAOJIax 2° rr03BOJIJleT rrOJJY1JIITb 3-H rropHIl;OR
C Ka}l{ll;oii CTOpOHIJ C YRa3aUUbIM BbIme rrOJIJlpIICKOrrOI\I.
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lfCnO./lb30CaT-tue no./lOC pacl-tou. mO./lU{Ullbl. BMecTo. Toro,

'11'061,1 rrOJJb30BaTbCH 1'.1eTop;oM rrOJJHOrO YP;BOCJUIJI B OlJ:HOpOP;-
HOM 1I0JJe, 1'.1omHO rrpHMeHJJTb p;JJH U3MOpeHl1H lJHTep<pepeH-
IJ,110HHhIe rrOJJOC1,I, JJOl\aJJJJ30BaHH1,Ie B 60CKone'IHOCTH. ,l],JJJI
noro rrOMeCTHM BTOpOH rrOJJHpIlCKOrr Memp;y rJJaBIJOii: JJJIH-

30H OKYJJHpa JJ aHaJJH3aTOpo'\I. ECJJlI HCrrOJJ1,30nan, I{BapIJ"

TO. Hyama TOJJIIJ,JJHa 2 IIJJJJ 3 MM. B rrOJJe 3peHl1JI na6<TJIO-

p;aIOTCJI KJJaCCJJ'1eCKJJe rrOJJOChI rrOJJJIpIICKOrra CaBapa. ::ho
rrpaKTJJ'1eCKII rrapaJJJJeJJbHhIe 1I paBHOOTCTOJIIIIIIe rrpHM1,lO,

KOTop1,le rrepoceKaIOT 06JIaCTb paBHOM pa3IlOCTlI xOlJ:a JJyqeii
OE JJ EO. 8TJJ rrOJJOChI CMerr aIOTCJIB COOTBeTCTBJUI C II3J\!e-

HeHJJffMJJ <pa3hI, C03p;aBaOl\IhIMIi 06'hOKT01\1. CMoll eHIIe, II3Me-

peHHoe B p;OJJJIX rrOJJOChI, lJ:aOT <pa30BhIH ClJ:BIIr.

BTOpOH rrOJJJIpJJCKOrr, rrOMeIIJ,eHHhIH MOIKlJ:Y OHYJJJI pOM
II rJJa30M, He C03lJ:aeT HIIKaKoro YlJ:BOeIUIJI.

Jlcmpal-tel-tue yiJeoellU.Jl C no.MOU{bIO oiJuooclioil n,wcmumw,

Cblpe3allilOu. nepneUOUKY./l.flpILO oeu; npll60p D.1ecea ') (195] 8.).

A; r\;Il 

L

.-11
J1'

PIIC. 132.

Ha pIlC. 132 rrpJJBep;eHa cxe1'.1a YCTaHOBKII. 81'0 oUI,pfImii: WI-

KpOCKorr, cop;epmaIIJ,JJH B <pOKaJJbHOH rrJJOCKOCTII IWHp,eHcopa
KOJJbIJ,eBYIO p;JJa<ppar1'.1Y, aHaJJOrJJ'1HYIO IICrrOJJb3yeMoH B 1'.1eTO-

p,e <pa30Boro ROHTpaCTa. IIocJJe rrpOXOIl{p;eHHH KOHp;oHcopa C
01' Kamp,oH TO'1KH IICTO'1HIIKa IIp;eT rrapaJJJJeJJbHhIH rrY'10R

CBeTa, KOTOphIH rrpoxop;IIT 'lepe3 rrperrapaT P II OP;HOOCUYIO

IIJJaCTIIlmy L, BhIpe3aHHYIO rrapaJJJJeJJbHO OCI1 (IlJJaCTIIH-
Ka rnrraTa), rrOMeIIJ,aeMYIO rrepep; 06'heRTJJBOM 1\HmpOCKorra.

1) lIe 3Harr 0 naTlmT8 BJIecea (Maii, 1951 r.), anTop ony6JIllIW-
naJI H 1952 r. B (,Revue d 'Optique» pa60TY Ha TY me TOMY.
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IIOJIHpII3aTOp !if' rrOMOllI,aOTCH nopCA rrJIaCTIIHHOH L, a aHa-

.'JII3aTOp jf-rrOCJIe Hoe, HarrpIIMep, B OHY.JIHpHOH 'IaCTJI.

CBeTOBble JIY'UI, nepeCOI{aIOllI,IIe rrJIaCTIIHHY L rro,a; Y1'JIm!
I{ ocn, pa3,a;navIBaIOTCH BCJIe,a;CTBIIe ,a;BoiIHo1'o JIY'IerrpeJIOMJIO-
HlIH. 06'bOHTJIB 0 MIIHpOCHorra ,a;aeT COOTBeTCTBeHHO ,a;Ba II30-

6pamOHIIH rrperrapaTa-B 06bIHHOBeHHbIX JIyqax Au II B HO-

OObIHHoBeHHbIx JIY'Iax AE . IIOCHOJIbHY rrJIaCTIlIma L BbIpO-
3aHa rreprreH,a;IIHYJIHpHO OClI, 3TII ,a;Ba 11306pamemU! pacHo-
:IOmeHbl Ha OCII Ha HeHOTopOM paCCTOHHIIJI o,a;no OT ,a;PY1'o1'o.

OHYJIHp HaBo,a;HT Ha JJJJOCIWCTb 06IJIUJOBenno1'O u306pamo-
HIIH Ao. H306pamOHIIe Au rrOJIY'IaeTCH B pe3yJIbTaTe IIHTep-

<pepeHl IInC 1I306pajJ{cHlfOM Aj,;, HO rrocI\OJIbHY 3TO II306pa-
/KOHnO !IaXO,a;lITCH BHe llJIOCHOCTlI lIaBe,a;eHlIH OHYJIHpa, TO

OHO He nCHamaeT 1I306pameHIU! AG. TaHIIM 06pa30M, rroJIY-
'meTCH II306pameHIIe HaT{ pe3YJIbTaT IIHTep<pepeHIJ;lIII co BTO-

pbl1l1 Hepe:mIIM II306pamOHIIe I.Pa3HOCTb <pa3 Mem,a;y II306pa-
iKeHneM A() n II306pameHIIeM AE pe1'YJIIIpyeTcH naIWon01\1

lIa,a;alOn lIX JIY'Ioii, C03,a;aBaOMJH[ ,a;ua<ppa1' JOH D. )J;eHCTBII-
Te.'IbHO, OCHII y6paTb OHYJIHp Oc II paCC IaTpIIBaTb<pOIWJIb-
HYIO JJJIOC!{()CTb F' 06'bOKTIIBa 0, TO MbI YBII,a;UM OI{pameHHLIe
KOJIbn;a, rrepOl{pIJTbIO qOPHLIM l{peCTOM. (IIOJIHpU3aTOp H ana-

JIU3aTOp CHpellI,eHIJ.) 11306pameHue ,a;Ila<ppa1'MbI D, HOTopoe
TaHme rrpoeHTHpyeTcH B rrJIOCHOCTb F I, pe3HO BU,a;HO O,a;HO-

BpeMeHHO C HOJIbn;aMH, C03,a;aBaeMbIMII mrraTOM. ECJIU H30.

6pameHIIe ,a;ua<ppa1'MbI D COBrra,a;aeT C rryprrypHLIM HOJIbn;OM
1-1'0 rropH,a;Ha, 3TO 03Ha'IaeT, 'ITO pa3HocTb xo,a;a Mem,a;y ,a;BYMH

1I306pameHHHMu Ao H Ale paBHa 'A ,a;JIJI meJITOH 06JIaCTII

crrOl{Tpa. ::hy pa3HocTb xo,a;a 1I10mHO MeHHTb, rro,a;6upaH COOT-

BeTcTBYIO[I UH,a;uaMeTp ,a;ua<ppa1'MbI D.
IIpu 'IUCJIOBOH arrepType n sin u = 1 TOJIllI,IlIIa rrJIaCTHHmI

mrraTa ,a;o.'JmHa 6bITb paBHa 1 MM, 'IT061>1 rrpn HaBeAeHIiII
oHYJIHpa Ha rrJIOCHOCTb II306pameHlIH Ao He06LIHHoBeHHoo
u306pameHHe OHa3aJIOCb pa3MLITbIM. O,a;HaHo nymHo HCrrOJIb-
30BaTb 06'beHTHBbI, <ppoHTaJIbHaH JIUH3a HOTOpbIX 06JIa,a;aeT
HeCHOJIbHO 60JIbmeH TOJIllI,HHOH. TaHue 06'beHTHBbI cYllI,e-
CTBYIOT, HO, HaH rrpaBHJIO, OHU He UCrrpaBJIeHbI ,a;JIH rrOHa3a-

TeJIH rrpeJIOMJIeHHH HMMepcuu, paBH01'O rrOHa3aTeJIIO rrpe-

JIOMJIeHlIH mrraTa. He06xo,a;UMO OCYllI,eCTBHTb 06'beHTHB, pac-
C'IIITaHHbIH AJIH rrOHa3aTeJIH rrpeJIOMJIeHHH JIMMepCHII, paB-
H01'O 1,66, Ha <ppOIlTaJIbHOH rroBepxHocTH HOTopo1'o MOiI\I10

6IJJIO 6LI rrOMeCTIITb pa3 II HaBcer,a;a rrJIaCTJumy mrraTa.
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ITpHcTaBI\a HOMapcl\oro (1952 I'.)

B OrrUCaHHbIX BbIme npn60pax npHMOHJIeTCH JIU60 YP;Boe-
HUe BP;OJIb OCU (<DUJIbnO, BJIecc), JIu60 60HOBoe ClIIern.eHlIe
(JIe6ep;eB, <DpaHCOH). B rrpu60pe HOMapCHoro UCrrOJIb-

:JyeTcH rrOCJIep;HUM MeTOp;. B cxeMe YCTaHOBJUI, rrpep;CTaB-
.1eUHOM Ha pUC. 133, CBeT rrpOXOl\HT 'lepe3 rrOJIHpH3aTOp fff'
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PFIC. 133.

II rrap;aoT Ha IIIWI3111Y HOJIJIaCTOJIa, COCTOHlI.\yro n:J l\BYX I,nap-

n;eBbIx npu3M Ql U Q2' B TO'lHe F 06bIIOIononHbrii JIY'I OTP;(,-
JIHeTCH 01' He06bIHHOBeHHoro, U npJI3MY YCTanaBJIJIBaIOT Tal"

'lT06bI TO'lHa F HaXOp;UJIaCb B <pOHaJIbHOii rrJIOCHOCTU HOHl\eH-

copa C. Torp;a 'Iepe3 rrpenapaT P rrpoXOl\HT rrapaJIJIeJIbHbIC

nY'lHU 06bIHHOBOHHbIX U He06bIHHoBeHHbIx JIY'leM. IIocJIe

rrpoxomp;OIufH 06'beHTJIna 3TU JIY'IU CBOP;HTCH BMeCTe P;BYlIIH

HBapn;eBbIMu rrpuRMalVUI Q uQ .IIpu311Ia Qi BbIpe3aHa TaH,
'lT06bI rroBepxHocTb, 'lepe3 HOTOpyro BbIXOP;HT JIY'IH, 6u:la

pacnOJIOmeHa rrop; yrJIOM H OnTU'IeCHOM ocu Imapn;a. B TaHoi',

CXCMe nOJIOCbI JIOHaJIU30BaHbI B rrJIOCHOCTU F', pacrrOJIOJ:I\OH-
HOM nepep; Q H Q .CJI01\OBaTeJIbHO, MO/HHO rrOJII,30BaTJ,CH

11 caMbIM11 C11JIbHbIM11 06'beHTHBallIJ[, <pOJ\aJIblIaJI nJIOCIWCTb

HOTOpbIX 06bI'lHO Hep;ocTyrrna. C YCTanoBHoM, InJ06pameHHoii
Ha pHC. 133, pa6OTaIOT Bcerp;a no p;u<p<pepeHn;HaJIbHOl\1Y MeTOP;Y.

qT06u HCCJIep;OBaTb 06'beHT, rro MeTOP;Y rrOJIOC paBHoi'I
TOJIrn.JIHbI, B rrJIOCKOCTJI JI306pameHJIH A' MomHO nOMeCTIITb

COOTBeTCTBYIOrn.JIM 06pa301lJ OpIIOHTHpoBaHHuM HOllmeHca-

TOp Ba6HHe. MomHo TaHJIW y6paTb rrpH3MbI Qp Q2' Q; n Q 
U 3aMeHHTb HX OP;HHM HOMrreHcaTopOM Ba611Ho (puc. 134).
IIoMern.aJI B 3TOM cJIY'lae HOMrreHcaTop Q Ha lI1aJIOM paCCTOJI-
HUH 01' <pOKaJIbHOM rrJIOCIWCTU 06'beHTHBa, rrOJIY'lUM B ;)1'oii

rrJIOCHOCTU p;Ba u306pamenuJI F H F rn.OJIeBOrO HCTO'lHITI\a.
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8TIl p;Ba H306pameHHH HrpaIOT pOJIb m;eJIell IOHra, H B IlJIO-
CKOCTH H306pameHHH A' Ha6JIIOp;aIOTCH IlpHMbIe IlOJIOCbI.
.D:e<popMaI(lUI :3TIIX IlOJIOC Il03BOJIHeT H3MepHTb <pa30BbIll
CP;BHf, c03p;aBaeMbIll 06'beHToM.

B cxeMe, H306paiReHHOll Ha pHC. 133, IlOJIHpH3aTop P;OJI-
meH 6bITb rrOMem;en o6H3aTeJIbHO rrepep; IlJIaCTHHOll QIQ2.CHcTeMa O'IeHb CBeTO-

CHJIbHa, TaK KaK IlJIa-

CTHHbI QIQ2 H Q Q 
KOMIleHcHpYIOT P;Pyr
P;Pyra, H p;Ha<pparMa
IWHp;eHcopa MomeT

6bITb illHpOKO OTKpbI-
Ta. IIpH6op, HCIlOJIb-

3YIOm;Hll IlPH3MY
BOJIJIaCTOHa BMeCTO

IlPH3M Q; II Qz, 6bIJI rrOCTpoeH XaHCJIII no IlaTeHTY CMHTa,
BbIp;aHHOMY B 1947 r. Hal{ OTMeTHJI X aI\CJIH, B TaKOll cxeMe
HeJIb3H I1CnOJIb30BaTb CHJIbHbIe 06'beHTIIBbI, TaK KaI{ nx

<poHaJIbHaH rrJIOCHOCTb Hep;OCTYIlHa. B CHCTeMe HOMapcHoro
3TOT Hep;OCTaTOK YCTpaHeH, IlOCKOJIbKY IlJIOCKOCTb, B HOTO-

pOll JIOKaJIII30BaHbI HHTep<pepeHIJ;HOHHbIe IlOJIOCbI, pacrrOJIO-
meHa TaH, 'ITO B YCTaHOBHe MOiRHO HCrrOJIb30BaTb JII06bIe
06'beHTHBbI. OTMeTHM, 'ITO Hor)ja CBeT p;Bamp;bI IlpOXOP;HT 'Ie-
pe3 p;BoHHOrrpeJIOMJIHIOm;yIO IlPH3MY TIlIla Q;Q ,XOP; JIY'Iell
aBTOMaTH'IeCHH HOMrreHcHpyeTcH. lIHTep<pepeHlJ;HoHHbIM Me-
TOP;OM MomHO HCCJIep;OBaTb H OTpamaIOm;ne 06'beHTbI, HCIlOJIb-
3YH illHpOHO OTHPbITYIO p;Ha<pparMY, p;aIOm;yIO MHoro CBeTa.
I1crrOJIb30BaHlIe TaHOll rrpH3MbI npep;CTaBJIHeT OC06bIll HHTepec
P;JIH J\fCTaJIJIOrpa<pHH.

_o i A +
q A

PUC. 134.

qYBCTBHTCJIbHOCTb nHTcp$cpCHI.I,nOHHLlx MCT0]10B,
cpaBHclilIc HX C MCT0]10M $aaonoro I\OHTpaCTa

I\aH MbI yme rOBOpHJIH, JlfeTOp;LI P;BYXJIY'IeBOll HHTep<pepo-
MeTpHII rr03BOJIHIOT IlOJIY'IHTb TY me 'IYBcTBHTeJIbHOCTb, 'ITO
H JlfeTOp; <p a30Boro HOHTpaCTa C IlOrJIOm;aIOm;ell <pa30BOll IlJIa-
CTJIHIWll. Pa60TY P;BYXJIY'IeBoro HHTep<pepOMeTpa MO/J.mo rrpep;-
CTaBIITb TaHoll iRe CXeJ\IOll, KaH H pa60TY MHOrOJlY'IeBoro.
Ha pHC. 135 rrOKa3aH saHOH H3l11eHeHHH HHTeHCHBHOCTH CBeTa
nOCJIe BbIxop;a H3 P;BYXJIY'IeBOro HHTep<pepOMeTpa HaH <PYHK-
1/4 11 lI10pIiC <DpaHCOI!
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U;UH pa3HocTII xo,a;a 1Ifemp;y ,a;BYMH BOJIHaMII, C03p;aBaeMbIMJI

IIHTepcpepoMoTpOM. IIpe,a;rroJIomuM, 'ITO pa3HOCTb xo,a;a paB-
Ha  l'lIHTeHcIIBHoCTb CBeTa pHP;OM C p;ecpa3IIpYJOllI,IIM 06'beH-

1/

o L1, /j '!,/?

PIlC. 135.
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PIlC. 136.

TOM paBHa II' ,IJ;ecpa3IIPYIOllI,IIll 06'beHT c03,a;aeT p;OrrOJIHII-
TeJIbHYIO pa3HOCTb xo,a;a 6 II IIHTeHCIIBHOCTb CTaHOBI1TCH paB-
HOll 1

2
, Tor,a;a 06'b0I{T BH,a;en C HOHTpaCTOM

_11 -12
_
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V-----
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MomHO BbI'IHCJIHTb HOllTpaCT V II ero II3MeHOHIIe BP;OJIb

HpIIBOll: pIIC. 135 Memp;y TO'IHa1lfII A II B. MbI JIerHO Hallp;eM,
'ITO B6JIJI3II TO'IHII B, T. e. Horp;a ,a;Be BOJIHbI Haxo,a;HTCH rrO'ITU

B npOTIIBocpa3e, HOHTpaCT U.I\IeeT MaHCUMaJIbHOe 3IIa'IeHIIe

P;JIH MaJIbIX II3MeHeHull 6, ,a;aBaeMbIX 06'beHToM. TeOpeTU'IeCIOI
.llromeT 6bITb o6HapymeHa pa3HOCTb xo,a;a rropHp;Ha neCHOJIb-
KUX aHrCTpeM. TO'IHOCTb OrpaHH'IUBaeTCH 06bI'IIIO pacceHH-
IUJM CBeTOM U pa3MepoM UCTO'IHUHa.

B 1IfHOrOJIY'IeBbIX uHTepcpep01lfeTpaX B6JII13U TO'IKU B HeT

nYJIenoro MUHU.i\IYMa (puc. 136). STOT Y'IaCTOK ,a;aeT Terrepb
nauxy,a;mHI1 HOHT1\acT. B p;aHHOM cJIyqae CJIe,a;yeT 1\aOOTaTb
B To m.e,1\acnOJIom.eHHoR Ha Y'laCTHO HaJI60JIbmeii KpYTU3HbI.
Ha pJIC. 135 TO'II{a C He ,a;aeT HaUJIY'Imero HOHTpaCTa. Ha-

rrpOTHB, Ha pHC. 136, BCJIe,a;CTBue OTCYTCTBJIH nYJIeBOrO .IIm-

nHMY1lfa B B, HymHo rrepellTJI H TO'IHe C. BJIaro,a;apH IIHTep-
cpepenIJ;HU 60JIbIITOrO 'IHCJIa JIY'Iell nOJIOCbI CTanOBHTCH 1'0-

pa3,a;o 60JIee pe3HHMU II TOHHIIMII If 'IYBCTBIITOJIbHOCTb B TO'I-

He C rrpn MHoroJIY'IeBoll IIHTepcpepOnIJ;uu (CM. pJIC. 136) .IIIliOrO

60JIbme rroJIY'Iae.l\IOM B TO'IHe C rrpu P;BYXJIY'IOBOM IIHTOpcpe-
peHIJ;UU (C1If. pUC. 135), o,a;HaHO OHa He 60JIbme 'IYBcTBIITeJIb-
HOCTII, rrOJIY'IaeMOll B 06JIaCTU B rrpJI TOM me ,a;nyxJIY'IeBoii
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IIHTep<pepeHIlUH. qTo6bI rrOJIY'IUTb B MHOrOJIY'IeBOM HHTep-
<pepoMeTpe TY me 'IyncTBHTeJIbHOCTb, 'ITO H B P;BYXJIY'IeBOM
IIJIH B MeTop;e <pa30Boro HOHTpaCTa, Heo6xop;HMbI 3epHaJIa
C O'IeHb BbICOKHM H03<p<puIlHeHToM OTpameHHH.

<Pa30BYIO rrJIaCTIIIIHY C OrrTH'IeCHOll rrJIOTHOCTbIO, paBHoll 3,
JIerKO 1I3rOTonUTb U olla p;aeT HOHTp CTy=O,33 P;JIH 06'beH-
Ta, C03p;aIOIIlero pa3HOCTb xop;a B 5 A. B P;BYXJIY'IeBOM HH-

Tep<pepOM8Tpe TO me JIerHO rrOJIY'IUTb, C03p;aBaH Memp;y P;BYMH
JIY'IaMH pa3HOCTb xop;a 'A/2 :t: 'A/40.

B MHOrOJIY'IeBOM HHTep<pepOMeTpe rroTpe6YIOTCH 3epHaJIa
C H03<p<pHIlHeHTOM OTpamelIHH rropHp;Ha 0,97, 'ITO He TaH

JIerHO oCYIIleCTBHTb, HaH <Pa30BYIO rrJIaCTHHHy C rrJIOTHOCTbIO 3.
3TH TeOpeTHqeCHHe pe3YJIbTaTbI rrOJIY'IelIbI B rrpep;rrOJIome-
HIIII, 'ITO rrpu60pbI Hp;eaJIbHbI H 'ITO HeT rrapa3HTHoro CBeTa,

op;HaHO rrpaHTH'IeCHH MHHpOCHon rrpep;CTaBJIHeT C060ll rrpH-

6op, B HOTOpOM Bcerp;a HMeeTCH MHoro pacceHHHoro CBeTa
U COOTBeTCTBeHHO 3TOMY HeB03MomHO P;OCTH'Ib YCJIOBHll orrTH-

MaJIblIOll qyncTBHTeJIbHOCTII. IIo3TOMY pa3JIH'IHbIe MeTop;bI
p;aIOT Ha rrpaHTIIIW npU6JIn3UTeJIbHO OP;HIIaHOBYIO 'IYBCTBH-
TeJIbHOCTb, ncerp;a JIHMUTHpyeMYIO rrapa3HTHbIM CBeTOM. ,IJ;JIH
rrpH1\1epa MO/Hno YHa3aTb, 'ITO rrpH pa60Te C HaH60JIee CHJIb-

HbIMH HMMepCHOHHbIMH 06'beHTHBaMH pacceHHHbIll CBeT He

n03BOJIHeT rrOJIb30BaTbCH <pa30BbIMH rrJIaCTUHHaMH C rrJIOT-

HOCTbIO, rrpeBbImaIOIIlell ep;uHHIlY. 3TOT rrpep;eJI MomeT, HO-

ne'IHO, MeIUlTbCH OT op;Horo 06'beHTUBa K P;PyroMY; OH 6bIJI

pacc'I1ITan B rrpcp;rrOJIOmCHHH, 'ITO pacceHHHbIll CBeT COCTaB-

JIHeT 5%.
KaH MbI BI1p;eJIJI, II3 TeOpeTH'IeCHIIX coo6pameHHll BbITe-

HaeT, 'ITO B HHTOp<pOpOHIlIIOHHbIX MHHpOCHorrax 06'beHT

BocrrpouaBop;UTCH JIY'Ime, 'IeM B .IIIHHpOCHorrax, OCHaIIleHHbIX

r!Ja30Bo-IwIITpacTHbIM rrpHcnoco6JIeHHeM, TaH HaH B nepBbIX
;:J.II<pparupOBaHJIbIe rryqIOI B rrpuHIlHrre He 3ap;epmnBaIOTCH
HHHaHIIMU p;Ha<ppar.llIaMH. Ha pHC. 137 CXellfaTH'IeCHH rrOHa-

3aHbI paaJIH'IHbIe MeTop;bI rrOJIyqeHIIH 'H306paJIWHUH MaJIOro

o6'beI{Ta. 06'beHT rrpep;CTaBJIHeT C060ll CTeHJIHHHYIO rrJIaCTIIH-

KY, B HOTOpOll BbIpe3aHO O'IeHb Manoe yrrry6neHHe B <pop-
:lIe cTyrreHbI\H (puc. 137,a).

Ha pnc. 137, 6 rrOHa3aHO II306pameHIIe TaHoro 06'beHTa

rrpn rrpUl\IeHeHIIH l\IOTOp;a Tel\lHOrO rrOJIH, Ha pHC. 137,6-
rI306pameHue, rrOJIyqaeMOe C rroMOIIlbIO <pa30BOrO HOH-

TpacTa, Ha pHC. 137, e-HHTep<pepeHIlHoHHoe u306pameHHe.
11*
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Ha rrOpBbIII B3rJUJp; HOT 60JIbiliOll pa3HHIJ,bI Mem,a;y H306pa-
mOHHJIMH rro cIIoc06y TOMHoro IIOJIJI H <pa30Boro HOHTpa-

cra, o,a;HaHO HO CJIOP;YOT 3a6bIBaTb, 'ITO rrpH <pa30BOM HOH-

TpaCTO HHTOHcnBnOCTb rrpOrrOpIJ,HOHaJIbHa <pa30, BBO,a;IIMOli
06"bOHTOM, Tor,a;a HaK no crrocooy
TOMHoro rrOJIH HHTOHCIIBHOCTb npo-

rrOpIJ,HOHaJIbHa KBap;paTY <pa3bI. ECJIII

HMoeTCH 06"bOHT cJIa60 P;0<Pa3HPYIO-
m;rrll, T. e. eCJIH <pa3a MaJIa, TO HBap;-

paT 00 om;o MOHbIliO. 1l0aToMY B MO-

TO,a;O TeMHoro nOJIH Tpe6YIOTCH 60JIeo
I1HTOHCHBHbIe HCTO'IHHHH CBOTa, '1'1'0-

6bI MomHO 6bIJIO BH,a;eTb HaH60JIoe
MeJI KIlO ,a;O<peHTbI rrOBopXHOCTell,
rrbIJIbIJ,Y H T. ,a;.

II paHTIl'IOCI{H Ca1\IbIX CIIJIbHbIX

I1CTO'IHUHOB CBeTa 6bIBaoT Ho,a;ocTa-
TOqHO ,a;JIH 1\taJIbIX I13MOHeHIIII <pa3bI,
a H306paiHoHIIo Bcor,a;a 60JIOO IIJIII

MeHOO 3aByaJIIIpOBaHo CBOTOM, ,a;II<p-
parUpOBaHHbIM 0'1' TO'IOH 06"beHTa, HO

corrpHmeHHbIx C nJIOCHOCTbIO H306pa-
meHIIH. MOTop; TOMHOrO nOJIH I1MOeT

em;o H ,a;pyrIle Hep;OCTaTHII, cpe,a;II HO-

TOpbIX Ha,a;o YKa3aTb Ha HCHameHHH

B rrope,a;a'Io <pOpMbl 06"beHTa. ITOpIIOP;
CTPYHTypbI 06"beHTa y,a;BauBaoTcH,
'ITO 3aTpy,a;HHeT HlITOprrpeTaIJ,IIIO
II306pameHIIll.

Ror,a;a 06"beHT CTaHOBIITCH 60JIb1lI0, rrOJIY'IaeM HapTlIHY,
npo,a;cTaBJIOHHYIO Ha pHC. 138. RpIIBbIO puc. 138, 6, C II c

COOTBOTCTBYIOT, HaH H BbIIlIO, MOTO,a;y TeMHoro nOJIH, MOTOP;Y

<pa30Boro HOHTpacTa H HHTop<pepeHIJ,IIOHHOMY MeTOP;Y. B p;aH-

HoM CJIY'Iao oqOBII,a;HO npoHMym;ecTBo HHTop<pepeHIJ,HOHHbIX
MOTOp;OB. O,a;HaHO He 6y,a;OT npeYBOJIII'IOHIIOM CHa3aTb, 'ITO

B MHHpOCHonHII O'IeHb 'IaCTO npJIXo,a;IITCH HMOTb p;eJIO C OQOHb

MeJIKIIMII, IIHTOpeCHbI1\lII ,a;JIH Ha6JIIOp;OmW p;eTaJIHMII, U 3,a;OCb

<pa30BbIll HOHTpaCT p;aOT npOKpaCIIOO H306palKeIme, xoporno

nopo,a;aIOm;eo 06"bOHT. O,a;HaKO sa lIHTep<pepeHIJ,HOHHbI1\U1 1\10-

To,a;a1\IH OCTaeTCH npeIIMym;OCTBO, rrOCHOJIbHY rrpii aTOM oTcyr-

CTBYIOT MernalOm;IIe p;mppaHIJ,nOHHbIe nOJIOCbI.

fJo3dy.z:

,4'

,4'
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1-ho h:acaCTCfI IIo.-rY'WJ(JIH H306pamCHllii: 0'IeHb lIIaJIbIX

upO:Jpa'lHhJX oih,C1\TOH, TO CJIC1(yeT Y1\a3aTb, 'ITO rrpIl lIIHOrO-
.l:Y'1eBOii UHT('!HIJCpelIl\lTlf, eelm: OO'beHT rr01lfeIIlaeTCH BHYTpn
IlHTepcpCpOMCTpa, IfOfIB.TJHeTCH ;n;OrrOJIHIITeJJbHaH Tpy;n;HOCTb.
J];E'iiCTlJIITl'.H,lIO, HHTClICJIBnOCTb CBeTa B rrOJJe 3peHlfH BHe
OO"bC'I,TH Ollpe;(CJ1H0TCfT IfIITcpqJCperru)Jeii: on.TJhnrOrO TIlICJIa
.-1 Y'reir. I I IITCHCITBHOCTh n,c

uCJoopaa\CHlu1 OO'bCHTa He HB-

.'UIeTCH peaYJIbTaT01lf HHTepcpe-
peIIIJ;I1U 1I1II0meCTBa HOl'epenT-
HhIX JJyqnii, rrpOIHE'i1;umx TIC-

pe: o (h,C'}{T .

IT paKTlI'IeC1{n BCC npollc-

XO;(TIT T<U\. 1\al{ CCJTH ObI 06'1>C1\1'

naXO,'l,I1JfCH BIlC IlHTepcpcpo-
 reTpa, ]I ).J;J1H rrpu60pon Ta-

I{OrO THIla :no cooTBeTcTllyeT
IICTle:mOBCITlTIO II300pamOlIIIJJ.
OqC'lIb  Ia:IJ.rc OO'bC1{TI,1 pa:! f('-
paml TlOIUI,IJ;r-Ul W\JI1IfCHhnrero

pa3 pernaOMOl'O paCCT()HHlIH

He:rb3H YBJIP;OTb, OCJIIl OHlf rro-

MeI.Il;aIOTCH BHYTPU IIHTep<pepo-
 reTpaT1TITa ([)pe,a;cpIIHca, Mep-
TOHa JIJIU TOJIaHCHol'o. Ha-
rrpOTIIB, Il306pamollue OOJIb-
IIJlIX OO'heHTO B HOJI yqaeTCH

IJIH'BOCXO,a;ur,1M, ).\aJIW OCJJn

C1IfCIlWUJIe cpa3b1, CO:J,a;aBaC'lIlOe

06'bCKTOlH, 0'ICHb 1I!aJlo.

B :JaKJlIO'ICUUO 1I1OmHO CHa-

3aTb, 'ITO nco IlOpeqIICJIeHHbIC rrpumrbI BbICOI\O qyncTBHTe,l:I,-
Hbl, HO rrpeuMYIIleCTna HaHOrO-JIIl60 OAHOro 113 HUX qaCTO

CHnmaIOTCH Te1lfIl lIJIIl ,a;pyrnMIl He,a;OCTaTKa1lfU, OTCYTCTBYIO-
IIJ;mUl B ,a;pyrnx npne1lfax. MeTO,a; cpa30BOl'O HOHTpaCTa II

IIHTcpcpepeHIJ;IIOHHhle MeTOAbl ,a;OIIOJIHHIOT ,a;pYl' ,a;pYl'a II B

Kail\p;OM OT;n;eJIbH01lf CJIyqae cpII:JIlI{y, 6noJIory ImlI JII060MY
CrreIJ;UaJIIICTY, rrpn1lfOHHIOIIleMY lIUIHpOCHOrr, ne06xo,a;lIlIIO BbI-

6paTb uan60JIee rro,a;xo,a;HIIlIlll ,a;JJH ;n;aHIIOro c.rrY'IaH MeTO;n;.

12 MopHr <J)paHcoH

CmeK./IO
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