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CaBqeiJKO o.B. 

OB OJUICJll B03?,7Q~:lliOC'! I OCYmECTBJIEim1I YIIP ABJIHE?~iOTI 

;m.nKOBOJ!OP1)JUi01l RA.JEPH. PyruYmc:: P.cY r '.-:-rzT::. 
B J:f~J.TEJL.L~I\Plii . Cl'fAI-, ' 

~;· ~ :l D •• _Q?;J ¥Vj) -1965 l-·. 

HeOCSXO)tHKOCT:b C03,taHHH ynpanJISCAIOtl D;UtOCniO~ ii-;" ... i ttactuo-

CU11 XM.ItKOBO,ItOpO,IUtOli KCUlepH O'leBH,ItHa H DOCTOSIHBO napacTaeT C Te

qeameM npeMeHH. Bee cpa.BIIHTCJIDHO Jierxo HadJIIOJtaelWe c.nyqru1 naa.mMo

AencTBHst 3JieMeHTapHHX 1taCTHU, HCCJie,ItyeMHe C DOMO~ID DY3HpbEOBHX 

R&lep, dHJIH CShlCTpO H3ytleHLt H nepeXO,It K Ha6JJJD,ItClmiO pe,ItKHX H 60Jiee 

~ uarepecma: npoueccon cmtaau npH mcnoJJDao:satmm aeynpannaewu: ny-

~ 3Hp~tEOBHX K&~ep c doJIDmon aaTpa.Toki rpy.n;a n npeuemt. Tax npH qac-

~ TOte DOBTOpeJmB HHTepe<:yiOOtero Hac COCSHTHH DOpSI).Ut8. 10-? H npH He-

. npepSBHOll pOOOTe Kal4epa; B TC'1CHlie roAa B03liODO 38.pentCTpliipOB8.Tb 

~ toa•o OKOJlO 102 
Ta.DX COdHTHii, B TO BpeWl K8.K llpH pa60Te C yn

'-J 
paBJmCMOti D)t&OCTROtl KC.Mepott Ha 3TO DOTpe60B8JIOCl! 

.Io3-Io4 paa KeHDmee. 

3a. DOCJle,n:aee BpCMSi 6h1JIO BliJl;BlUiy-70 HeCKOJIDKO npe,ItJIOiteHHtt no 

C03,Jtamuo ynpa.a.traellOtl D)UtOCTHOii Ka.Mephl. Tax AcKapl!.HHOM r .A./1,2/ 

4KnH npe,ItBOX&HH CDOCOdi BUBa&eHHB HOBOB H RHHUHHpODaHRH BCKHDa

BHa ~ MeTacT86HnDHUX CUCTCM DO~ B~eM ROHm3HPYIDmHX H3JIY

qeHHR. H8KaKmx CBC,ItCHHll 06 ycnemHon peanma~ 3THX npe~JIOXeHHli 

Be IIOC!ymuiO. ~. /3e7.iumzt~ and e{ /3/ DWTa.JIBC:b ynpaBJI.fiT:O BCKHDa.HHeM 

~crH c nouo~ID BHcogoqacroTHoro anexrpmqec&oro nona (~JIHHa 

BO.IIIhl -v !0 CM), C03.ztaBa.eAIOrO B peaouarope Ha.rHe'lpOHOM, pMO'la.JOOUi.M: 

B ma.tyJD.CBOK peu.ue, H JDpa.BJISieYWl CBrH8JlaJm OT reiitrepOBCKHX 
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' 
cqe'fliHROB t Ortpyza.BliiHX Ka.Mepy • .:JrJtKOCTI» ,IteiiC'fBH'teJILHO BCKmi8Jia, 

ecJIH )481'lltrrpoH sanycKaJic.a or yupa.BJIBIOillero :~,umy.m,ca, O.ItHa.ttO BOa

HBxammHe fiY3HpbRH DO H6BHflCH6HHHM npHliBHaM 6HnH CBBDHO pas6poca

HH B JtpOCTpa.HCTBe B DO !m!Ji HeB03liOliQIO 6LIJIO CY.ln'tTb 0 TpaeRTOpHB 

npome~e~ qepes pa60l1Hi1 oG~eu qacruuu. Bosuoxuocr» ucno.JILsoBaHH.a 
B 

ZH~X C~JIBatopoB ynp~BJIH8MOH JIIDUHHec~eHTHOll KaKepe B H8CTOJI-

I!l6e BpeWI nee elite .n;a.nex a or oc~ecTBJieims na-sa Jm3Koro cneroooro 

BUXO,Ita Ta&KX C~HTHJIAaTOpOB. XOTJI no~eHHe H306paKeHUJI rpeKOB 

B ~ CijHBTH~ropax e noMO~D cBepxcBerocm~aon onrHKH BnoR

ue B03140DO, OJ.tlfa.KO, rJIY(SHHa pe3KOCTH npM HCIIOJID%30B8JW.H Ta.KHX 

06~eETHBOB H6CTOXLKO Mana, q70 He npe~CTaBnReTCJI B03MOEHYM ~0-

BeCTH ~oqmH od~eu KaMepY .ItO CROJIL BH6Y~ npaKYHlleCEW npHeKBe

MHX pa3MepOB. Tax HanpHMep~ AJIB 06~eKTHBa C OTHOCHTeJlbBHK 0% 

THeM I : o.as upu uacmTade uso6paxeHH.a 1:6 r~6HHa pesKocrm coc

TaBJI.aeT: 
.c:.~= d.,Vnt[xzf3 1 +'f(uxJY-xt8t ~ ~n(ux)d ~ icJ-1 

R'8 KtE t 

r,n;e d - rpooyc.w:oe paspemeuue Ha nepnou <JlOTOKaro,n;e 3JieKTpoHHo

onrmqecKoro JIP606pasOBB.TeJISI, OCiWlHO d =:: O,I W4; 8 - OTHOCHTem.

HOe OTBepCTHe OO'heKTHBa, B ).taJIHOM c.nyqae 13 = I : 0, 85 j 1<. -yBe

JWqeHHe 06t.e~auBa, paBHO I : 6 ; n - noKasareJI h npeJioKJieJms Be

l!lecrsa cp~,ltLI JIOJitHO CtiHTaT:& Pa.BHW4 r,s. JE. !3ock / 4/ npe,ltJIODJI Me

TO.It yne~eHHS CB8TOBOrO BHXO,Ita B EH).tKOM C~HABSTOpe nyTeM no

ue~eHMS ero B nepeweBHoe aneKTpHllecxoe none ,n;octatotiHO 6o~mon 

BatipJIEeiiBOCTH. b 4WIO BblqHc.teHo, liTO C ROKOJlli,l) Ta.KOrO Me'l'O,tta 

UOZUO 6y,n;eT HCDOCpeACTBeBHO ~OTOrpa~HponaTb TpeKH sapsxeHBKX 

TH~ C .YHBHJI8,.lWIOn HOBH3ailHell, MCKJll()qMB B03mntHOBeJme BCSKOrO po- . 

,la B8CT86HJU.HHX pa3p.R){OB. llO)tC'IH'l'a.It01 q70 HanpmteHHOC'l':D 3.1eftpH-
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qecxoro DOJlJI ,ltO.Dlla t1fll7}) OXO.IO ro
5 • AD DJtKOro aprosa 11 

OlCOJIO 4.105 .19 ,1tJIJi :IH.ltDx yr.teBOJtOPOJtOB. B B8CTOQee BpeJia 

se H.MeeT~ mma.KHX cnE:;teHHii o perumaa.ItHH aToro npe,ltJlOzeDa. 

COKOJIOB '[J.If./S/ Jta6JlJDJ;aJl TpeiW cJ... -qacTHI\ UOJIOHHSl B CJWCH Ba

CHJIIemniX napOB CimpTa H BOJUit HCDOA3Yft MeTOJt TeiiJiepa Jt.TISI odBa

pyzeHHH MaBHX OnTuqecl~X BeOAHOPOJtHOCTeli B npoapaqHHX cpe,n;ax. 

Xota aToT cnoco6 ua6JIE~eHHa aa nepBHl1 B3rJiaA He HMeeT JIM'lero 
Ot1utero C ynpa.BJISICW:iAm CMCTeMWlH, O)Uia.KO Ila OCHOBe aHa..Jm3a, Ko

TO~ti fiPHBO~TCSI HHJK:e 1 lLOJOIO !IpH,ltTH K BblBO,tty, lfTO Ha TaKO.M npmi

IUine HadJIIO)l;eHtiH MOmiO 6yAe1' C03,ltaT:b <SliCTpO~eitC1'BYI00tYA> ynpa.nJISe

l!yiO mQtKOC'rJIYIO Erurepy C paapemaiOUtiD& BpeMerrei.i MeHDmH.M, 'leU 106 

ceK, r.Jte B KaqecTBe p<:~oqero nemecTBa !404110 t1y,n;er HCUOJID30Ban 

'l'a.:KHe Ham10!Iee IUr.repec:HJiC JrH)tEOCTHt KaK liCH)tlmll BO.ltOPO.ltt ,IteLt-re

Jmi11 rcmtlt H .ItP•. 

Paccwrpu Bee TE! aoauolltSiie npnmm odpasoaamta o~m~qeCXHX 

HeO,J.UIOPO.lUIOCTeR, RO'l'Olille B03liHlea.IOr Ilpt1 npo.xoz.ttemm ll01m3HPYKQeil 

t~acTHUH qepes o6'5eM, .ranoJIHemmn B03JT¥XOK H Ha.CQeJII{l:llm naprum 

crmp-ra H BOJtS.. llpex,n;e Bcero uo:mo pacc»:oTpeTI> aapQJ.!hlmeBLie ItattBH, 

BOSBHK8.1JBtRe na aapJlUf.WX :aoaax, o6paaonamua BJtOA Tpexa npo

XOJ(.ffDleti 'lacTMIUI. P~rc Taztoii sa.po,ll)lmeaon Ita.rum corJiacso pacqe

ry .ll.x.BHacowaf6/ pane B, npuMepHo, 6. ro-8c~.t._ Tax Ita.K p8.314ep E8Jl

a BO MBOrO pa3 .Me&IIE )tJIHHht CBe'tOBOr.l BOJIBbt ""Io-4cu, TO ,ltJUl 

pacqera KBTeliCifBJIOCTH pacceSUDIOro CBei"a MODO BOCDOJI:b30BaT:&CH 

<jlOpli1JIO u/1,;: _ 9n' )>~": (" 'c <}2 y_':_{~ '~ '8) · Io 
fiiL - ).,_'1 · (ntn.) <. • 2 

' r.zte Io - ~ur.reHCHBHOCTl na_n;aiOlllero caera, ;; - HHTeucHBHOctD 

pa.cceaHHoro cBeTa B e,I.HmtltY renecHoro yrm; J-. - ,n;mma BOJIHI:l 
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DBJ(&Dllero CBeTa ,....., ( ,5.I0-4Cll j n - DOita38.1"eJlb npeJIOUJieHIDI 

BeJilecraa ItaJI.Jm ~ I ,33 ii V - od".&eM KaJIJm C:-! a,6.ro-22c~, 
() - yroll BadJIIOJt9InUi pacce.aHHoro CBera = 0° j JJ - tmCJIO Ka

ne& Ha l CH AJIHHH TpE Ita rJ... -'lacTHllU DOJIOHH.S: C: I05cu-I • 

llO~CTaHOBEa 3THX ~HCJIEHH~ suaqeumn npHBOAHT K BHpaxeHHID: 

dr == r::.·.Io-~oi 
d~ '- 0 

Ecnn reneCHHn yro.n, c1.arnsaeYHn o~~exrunou Qoroanna~a panes, 

npH.Uepao, l07'n~_, TO AOJt.H CBeta, paccesntHOrO B 0~1)8KTHB1COCTa.B-
.uer: -t'i c. 

~ S·/0 C» 

Bropo1i npMiq14Ho11 o6paa<•Bamui onrW~eciGtx ueoJU{OpoJtHOCTeil u:oqo 

cwrara reiiJlOsoe pa.cw:peiDie raaa. B aro.u c.nyqa.e npe,Itno.nara.erca, 

qro auepr.wt B03GYZJtemm H HOm:tSlq)OBamiHX UO.BeKYJl cpeJlLI, O~paao

BaiiBHX npoxo.ttQe11 sapsrzeaon UC%m.ten, nepexoJOtr n renJionyro aae 

nuo, BH3WBaJI Barp9Bam(9 ~ M131l8BeBHe ero DJIOTHOCTH H, CJie;to

Ba.TSAHO t JIOKaJJLHOe H!IMeHeHHe KOalxPHIU19H%a np6JIOil1I9IDUl B,ItOJib 

rpeKa 'laCTl1I.ty. iJOJtHO ]laCCtfHTaT:bt qro OTHOCHTeJlbBOe H3MeHelllfe 

n.aorsocru rasa n oG1:.eue - V cn.aaauo c norepen aaepnm qactH::tH 

dE/ d:c BHprureimeM: 
t>J ~T df/ix 
T ::: Cr ·J·V t 

r,n;e fT - Koacixi?HttHenr oC:S'beworo pa.Qnm:pelOOI rMa r:::::- I/273 

~-I j C p -7911JIOCI&KOCTL. B03,n;yxa DpH DOCT08HHOI4 ,lta.BJiemm 

-::::! 0,24 K'fJJI/r ; f - DJIOTHOC!rL B03).tym llpH )ta.BJiemm )tBe 

arKoci>epw c::: 2,4.ro-3 r /c~. 
IIJlOTROC!ri l .. a3a CBJ138HCl. C )tR3JieltTpHlleCXO.ti DOCTOSBHOll COOTHome

&eK 

E- i = conrl. ·j> ' 
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CB438.BO C OTBOCHTeJIDWW H3Meltemtelf DJIOTBOCnl B03JtYXB. BKpa"reJmeiU 
61'1 = £-1. Aj t:::::!. E-1. ~T dE/dx ~ S'·I0-•'1 

.%l1 T .9. Cp·J·V 

ECJI74 BHnOJDiemt JCJIOBHH ~n '-~ 1 X ~~a. (.on) 4( 1 t r.Ite et -pa.suep He-

OJtBOPOJQIOCTB DOpa.ItKa ::o-tm K = ~ = I,4.Io5, TO m~reHCHB
.A 

BOCTJ. paceeauoro CBe~~a OimCKBaeTCS qJOpu.yJS.Otlrt f: 
d I = K I( ( A Yl ) t. v ~. ( I + c..&hj) . l R ( ) l z I 
dst ~7\ 22. 13,£ <> 

' 
rJte v • OO'Dell 06Jia.CTU xeoJtBOPOJtBOCTH raaa; R (e. t: ) -ll1YJIRI.tHB 

· pa.cnpe.zteJieiiHJl pacce a'IJWro caera, samicruaaa ot Komtpetao.a <I,Jopllbl 

00.18CTH H80JOIOPOJPIOC7ll raaa. llpH llpOXOJ[Jtetm:u 38.pS,JBaHHOll qacTHIVi 

qepea raaonyiO cpeJtY Mmrao cqHTa.Th, q7o B03HH&a.IOilla.a om:H'Iec.Kaa 

Jl80)UIOpGJUIOCfi DpeJ,tCTClBJmeT CotiOti )tH3Jrelt%pH'leCKHit IU!lmH.ltP 06'be

.MOM v :: 1t CAt e H DOEa3aTeJiel& npeJIOUJleBIDl 6 n • B 3TOK CJIYllae: 

R (e,c,): F(!tuLh·~t'). E(i"es.·~£) • 

r.tte F H E - IWIIdUaJUD! tPYIIltllmil BecceJIJI/7 1. 
no.nonmma.a mn:eueuauoj:n pacceaHBoro cnera cocpe,ttoroqeua n yrJI.e: 

I b1 Ft j_ 1,39 Et .l. 
& -= -·- ~"'_, = .2.. a t. t = --- t..l~ = 2 Rex. t~te 

il.u paJtHyCa rpem ~ -= ro-2c:t~, & = I,2.ro-3 P~A'a""li 
ncs mrreucmBHOCT» pact~emmoro csexa eocpe,Itroqeaa BJ11TPH oqem. 

ys~toro xe.aecmoro yrm B uanpa.s..aemm nnepeJt. 3To osuat~aer, qxo 

fiPM uad~emm no wet•>JtY Ten1repa npueuoe yerpoiietBO pemc..rpm

pyex npm6.maaxeauo a~~ca ese-.r, paceeltBliHti xa xAKHX ueoJtRopoJt

•ocnax. Uoao nonoQ JtJIS OlleBKll BeJIHU& pa.ccemmoro cnera 

nocnoaaoB&Twa BlipallttlltHeu .ua noaoro cMeBWi ~'\Ccemma ua 1Gf.

ueu)m'lecxoa IUIJlHJfJ{pJ~ Jtmmon e m pa.JU11Ca a. I'll 
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r xe :x :: JaL • 

JI.na e.ttmmm~oro O%peaxa · rpem: 

/6 l 'J( )1. _ __!. · l(t {E-1)tyTt c dEfdxl 19 ? 
()e = 3 t< G.· ~->11 - 3rt . a. . Crt yz. ,...._ 1,4.10- 0¥"" • 

Ta.K JtaK ~ "' -ct • -.ro o rtTHAtaJJOBH.ti c.nyqrut .ztJIS satJ.mo.n;enH.S cJyxe% 

npn a. ==- ro-4 cu, BBW roro, ~n~o upm eme ueBDnmx ct pa.cupe.zte.ae

HHe CBeTa CSy,tte% npm6.1lWII:aT:bCil It B11JJJ3 -.. ( I + ~lff ), H TO.&ltO 11&-, 

J18J1 'la.CT:& paccesumoro c nera CSyJteT nonBJJ:an B ot'S'.WKTHB <Pcrroamta

pa.Ta. .ILn.a a.= ro-4cw: c~ :::::: I,4.Io-"17 c~. 
PacnpocTpaaen:Jtie -renJJa OT o<m CSeoitOHequo .ttJilmuoro IUi.n:mtJtP8. K nepm

lj1epn OimCHBaeTCSI BLtpa.JICIUIDM: 
>t' 

( ) G. e '11'-t. Ll 2,t = . C.J . TC '1 gr.~ t 

r.tte U ~ew:tepatypa. B TOtlKe Z B l'OMCHT BpeMemi i j 0 - KOJIH11eft

BO ren.ua., BUJte.mBileeca B uaqa.JihB&kl KOJ&eHT Ha ocu IUtll1IIJtpa; c -

YJtSJDa88Jl reiJDelGtocn.; ~t = c~ = ro-I, r.tte dl.> - KOalxPB!lHeft 

teBJlOnponoJ,tUoc'rm !::::: 5, 7 .ra-7 xaJI/cK.cex.rpa.I4 JtJUi B03JtYX8.. 

CKOpOCTJ. pa.OCCHBaaHSI T€IlJia Ht CJle,It0Ba.%CJI&HO, BpeWI CytllecrtBOBaJmB 

rpeKa Mrumo o.qeHMT:& Hs BLipaliteima: 
'lt • -8 

-t .:::; -· -· _ J, 5.10 ceK, 'lit &.2-
,!tJUl paJtRyca -.rperta ()., ~-= Io--4cll1, H i = 31 5.I()4ceK ltJI.fl a. =ICi2a._ 

Ua&ouen, Tpen.en npwmaoiil, npttBOJUintell K otSpaaoBamtn :&pauo

ape~&eHHJilt Otr.riA6CltHX H€0,1UIOpO,ltHOCTert, C5y)T.YT. yp;aptme BOJDW JIOCJie 
. -

npOXO~HHB sapazeHHOll qacTH~~6HCTporo ROKaRbHOrO BH~CRCHHH %88-

Jm, B.ZtOJJD rpem B raae ~l JIH D,J.titocrH. 'fa qa.cTL norepsumon uepnm 

llaOTm.\111• rtoropaa nepexc,lUJT B 3Jtepnm y,ItapJWX BOJJH, dy,tteT aamt

cera OT CBOnCTB ra3a HIM ~OCTH H UOZeT YeHBTbCS B CaMHX mz

poDX npeJteJJa.X. llanpHUEp, 000 liOl!teT dHTb O.&a3aTbCll CDIIKOK al0i1 
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~~ TeX ~eCTBt 1 XOTOpiX B&SKSa KOHBepcROHHaB ~eKXHBHOCT., 

1t8K 1 &eprJDIX r&aOB H X110QIX yrJieBOJ{OpOJ(OB1 O(SJiaJ,tai011UdXt Ka1t 

3TO XOpOBIO B3BeC%BO, 60JI~ CBeTOBW.I BhlXO).(OM. 0,14HBXO JtJISI BCeX 

TeX BenteCTB, ltO'fOpHe HCUO.JlL3YIDtCfl B nysLtpLEOBHX lt8Kepax, HOJIOiO 

C'IRTan, QTO paccesnme T3ILJia npomCXO,lU1T ,ItOCTaTO'lHO Me).(JieHHO H, 

CJie.ltOB8.TeJJDHo, BKeiOTCS: y1}JIOBWI }1.JU{ JIOKa..llhHOro neperpeBa l!tQKOCTH1 

npmBO.ttmJ~He x CSwc:rpOHy pa.:mntpemuo sapo.ttumenoro nysup»Ka JJ:O Ep~u

t~ecruu pa3MepOB H oopasonaunro YAapma; Bomr/8/. 

llJIOTHOCU. auepnm: E YJt8.pHOic1 BOJilW CDH3a.Ha C H36blTOtlliHII JtD.B

JietrneM ~p coo:ruomemieau 
E = _, f::_PJ< 

.1.. .J r ' 
r,Ite 71 - CKOpoCTL 3ByKa B rase HJm lm)t.KOCTH j .9 - fiJIO%HOC%1J 

cpe)UJI, B xoxopoi-t pacnpoc~:pawlmca y;w.pHUe HJIM snyKonue BOJIHI:l. 

3ueprWI yJ,tapKOi1 BO.lDUi Ev B Od'bel&e V CBSl3a.Ha C H3KeHOHHeM JIJIOT-

r'lre o1... - - 1 oV - _!._ - KOt:YTvr~Hm"eHT 0<5'DeUHOi1 CDUaeKOCnt 
"" T - V . A p !J a: _f U\i"t' "'¥'1-

ra.aa. MJ114 D.ltXOCTH. 

Ec.mt npeJUIOJlOmrt.a, qxo :a aueprHD y)tapuwt nomt nepexo,JtHT, nprurep-

HO, noJIOBHH.a nce~i &Hepnu [ dE/ d~ , xepSielaloZi MOH113HPYIOnteti 

qeri Ha. I CU fly-TH H IIJIOTH<•CTL 3HeprHH y.zta.pHOtl BOJIHH O):tHHa.KOBa 

BHYTPM UH.liit1H.)ij)a PevtRYCA ~ ' . TO: 

bf := (O'T dE(r# I = _I .;o<T dE/dx 1 

J V era. liJ' 
' 

r.Ite v ~ 7i ex~ - o6'beu lU1JliHJtPa e).tHlmtmon .ztJmllhl. 

Hanpin&ep .ztJIJI B03.ztyxa nplt ,Jtan.nemnf ,IT,Be arMocc)epH H o1.. ..t~a.c%Mlt 

DOJIOimJU 

L:.J> 2 5 ro-6 ro-2 ~? =0 25 - -1 · f = t • )tJJJl a = CU M y , )J;.JUI ~ =10 CK. t 
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'f.e. oraOCKTeaaoe B3WBeaue n.11oraocnx 4::: I no acen oomCTm JtBH

zeHWt YJtB.PHOtl BOJDW m, c.ae.noBa.Tem.Ho, cnpa.ne;t.mnm Bee cooraOlle

mut, ODBCHBa.K~~~He pacnpoCTpa.ueue sByxa. B B03JtYXe. 

Rcn0~3JS BHpazeHHe .ItAa H3~eneHHB OrROCBTenanoU DBOTHOCTM 

l1 npeJ.tDOJJaraJ11 'l%0 ftO H3lleHeJme O)U{Ha.ttOBO DO BCSK OtS'.&elle IUI

JmB,ltpa paJtHYca a. • wuo nOJIYtnft' D Blalpaxeoe .rt11R noJJHoro ceqeBWi 

pacceaHHs CBera ~ eAHHHqaoro orpesxa rpexa B B03Ay.xe: 

~ == _!i_ I< t Cl.. ( c- 1) t d..T dE 
~ , 3TI d~ 

BpeWI pacnpocTpa.neaHs: snyxoBoil ItdJJ.WUtPl:Necxon BOJDIH .zto paJU!Yca 

Q == I0-2cK paBHO: 

-t ==- : = .3.Io-7 cex. 

Conocra.BJieBHe pacCKOTpemna BJmte nplNUH O<Spa30B8Jm.S: OIITJ4ll8CKHX 

R80JUIOPOJtBOCTeii H OJ.teBOK HX BSJIWIHH B rase D03BOJUieT rqmllTH E 

BSBOJtY, 'ITO JtO.uumtpYIOJIUtUl npoqeCCOII S:BJUID!CJI J.JtaPBii8 BOJDIH. EcJIB 

DpBBftJt mtJJaJt B paccemme cBeTa or omnecm HeO.lUIOpoJtBocren, 

B03liH1U\~X 118. 3ap0J{.WI8BHX K8IUUI:~ 38. e)UIJnUtY, TO COOTBOCHTe&

RM poa OmtCaa&X BSIIe. MexaHH3Wtn MODO npe,llCTa.BHTb m: 

~ JJtapBHe BOJJHLI : ~ -.renJioBoe pacmHpeHHe: a-; aapoJt~;.uxreBJle 
ItaiiJm = Io13 : 106 : I. 

LlOUO OI.telWTJt KO.mNSCTBO pac::ceBBBNX KBWirOB CB8Ta .ItJIH CJJ.Y

qas y,napBHX BOJJH H Bououoc-ri> pe~ru~rum u aa qyBCTBHreaaoa 

WOTOr~H'lSCKOa DJieHKe. flpeJ.tDOBO~~u, q'fo CBeT pacceH~~S B re

qetme BpeKeBH, xor.zta y.ztapaa.s Bom:a pacnpoc-rpauaeTca .ItO paJtHyca 

01 5 &. Tor,tta: C>'t; ~ I0-9c~ F. Bpeu CYJiteCTBOBaiiWI TpeKa <Sy-

,IteT 1: == I, 5.Io-f>ce&. 

Cneronoa DOTOE D YCTa.ROBRe D.Jl.C(J}tOJIOBa paBHSIJICa, upHMepHo, 

6.Io4~mueBaK HnH Io19 ¢OTOHOB/cuf. CJie~oBa:enauo sa Bpeus 
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I,5.I0-6cex pacceunanoc~: 
A I :: I., a; -t = r,5 .ro4 q>oroHon. 

3roro yze nno~e AOC%8%oquo ABS nms~aoro BBd~~eHBS rpexa, rax 

Kax nopor qyBcrBHreJIDaocrB r~a3a cocranser ro2 cporoxoB. Ec.m cpo

Torpapupoaa.ame npomcxo)tHJIO c yMem.me~me.u H3oopazemui B cr.ruomemm 

1:5, TO IUiOftOCTlt torOHOB Ha cpoTOrpapllqecKOli BJiemte COC'fa.BJISIJia 

0,4.I07tPOTOHOB/C~ • Jita BeJJHlllma Dpml8pBO B 50 pa3 Mem,me, ll8ll 

noporonaa qyBCTBHT8JibHOCTL DJiemm. 0,1U{a.EO BBH.ltY roro,. liTO HCDOJI&

syeuaa B pacllerax neJDillmta noJIRoro ceqe~ma pacceamu~ upe.ncraBJLtleT 

TOJDaKO rpydyiO OI.l8BKY DO DOpa,ItKy BeJmqBHH1 MODO Clll'ITML 1 liTO Ke

X8HH3K OdpaaOBaKKa ORTHqecKHX HeO~ffOPOAHOCTen YAapHHKR BOHHaMM 

HaxOAHTCSI B Y~OBneTBOpHTCnbHOM cornacHH C ODHTOY. 

EcrecrneHHO npe~nono:mn, liTO y,ttapwe BOJJHH npu npoxoQemm 

HOHH3HPYDIIHX qa.c-.rmt uo:mo dy~er najJliUtaTL no u.ero~ TenJiepa raae 

B JDI)tKHX H TBepJtYX TeJlax. Tax s:anp:mep, ,D;JlS Jm)UtOCTM pacqer H3Me

H8HIDI DOKa.SaTCJIH npeJIOWleHlUl B y~a.~HO:Li BOJIHe npHBOJU{1" E BHpalmHHIO: 
~.,. = (ht-1)(\'\l H) . ~ ::: (V1t-1)(V1l.q,). (c<T olE/d;x I 

61'1 y . 6, v 

.ilJISI rpem eJtHJDJttJJ011 JtJJURLI: 
_ L"~t-1)(1'lt->2.) _J. ·r:i".r dE/dx, 

t.::.YI- . V.::!:l- . 
6 "' 0::.. ,. 

Ecm n Kaqecrse padoqen ZM.JtKOC1"H m•:no,m,ayercs Bo.tta, TO B cnyqae 

peJISITHBHCTCKOU qacTHltH d.E /d~ = ;?.I<fi tV /cJ.A = 31 2.10-6 ~P'l./CH, 
-8 c::. n = 5,3.10 • 

IIpH 3TOM .ItJI.& BOAH dHJm np:mmTH CJie~tYD!tHC snaqeHHa BeJIHll:mU 

n = I ,33,. <:X, =- 5.Io-II c,/-/ ).UII:! , tL = 5. ro-2cu. 
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Tax Jta1t JCJIOBHJI .en '<:: 1 H ~)(~(t>n) ~<.1 BilllOJIHeBH• TO JtJIS oqemm 

no.moro ceqeoa pa.ceeaHIDI Mouo socnoJih30BaTltcs cpopuy.noiii: 

lipn 3TOl.I, TaR KaK CKOpOCTh pacnp lCTpatiSmtH 3Byxa B BO,Ite COCT8.B

JI.fl6T 1500 M/ce&, TO BpeWI CYJ1leCT 30B8.HlUI rpeKa dy.zter t =3.10-ZeE 

Alta.JIOnNHWl pa.C11eT )tJISI mwt'>rO BO.ztOpo.zta npHBOJtHT K 3Halte-

HIDIM: <Ji · ~ ro-9cu.2 H -t = 4, 5.ro-7 ce:s:, ec.nm ucnoJibsoB8.7:& 

cJie.IQ"TTOiHe sna.qe~ma KOHCTa.HT .ItJUI :m).tKoro BO;topo.zta opH rrumepary

pe -252,7°cf91: d.-r = 22,Ia.ro··11ca2/.mm; n = I,0974; 

£ = 1,22; dE!dx. = 0,28 Io6 e-ll/eM = 0,45.10-6 ~P' /eM 

1F = II27 u/cett. 

i.1ema.DUU~ m np:warunmaJJLHO ue:rcrpwmli601 aqxpeitToM ItPH HOOJID

Jtemm: MMiiX otr.rJNeezmx Heo,ltHopo.mroCTeil n npoapauux cpe;tax dy

.tteT .tlOJI8KfJUip!loe pacceamte CBeTa1, B03mntalll(ee BCJieJtCTBHe $Jmit

Tf8.I.tHJ4 nJIOmOCTH ra3a HJm mtJtKOC~~m. JlJia oqemm aToro aqxpeua 

BOCfi0.&3yeMCJI BKpazeoeu ,D;JIJl lmTHHCHBHOCTH paccemma B e)tHimJlY 

relfecHoro yr.!' I 
di == ntV. (y·di..)t cl..-r. I{'P. ( 1 +.b) _{IHt:J#:/·e). Io 
d Sl... A~ d J ( j - fA) .z. ' 

r;te V - pacceHBaDIIHH od'DeM ; ). - .ztmma cneronott nomm ; 

.f - nJIOTHOCTJ. rasa WIH D).tKOCTI t i 

nas; 1' -a«Scomornaa reweparypa; 

A - KOa:"}PHI.tHeHT .zten0.1UlpH3~ j 

£ - .ItHaJieKrpHtiecitaJI uocrosn

K - nocroauuaa :SoJIDI.tJ48,Ha; 

~~- KOaq~eRT Od~KHO~ 

ClllU48.eli40CTH rasa RJW D.JtKOCnt; ~ - yro11. BOOJIJO).(eBHS paccesnmo-

ro cBe7a. Ecnn BHdpar:& paccennaxm~n od~eu B B~e UHnHH.ztpa nno

nta.;u,ro I czl. Vi .ItlmBOtt 10 CM, qro CTB.e$1a.eT, npm&epuo, YCBOBHSW 
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HOOJI~~UteJmH DO MeTO.ltY TenJiepa, TO )UU1 B03JtYX8. llpH ,lta.BJiemm ,ltB6 

aruo~epu uonexyn.uoe pacceaame nneTa no.zt 0° cocranmT: 

~~To = I,J.Io-6cM;~. 
llpH TeJieCBOll yr Jie R8(SJUUteJBUI c. 52. = IO-;tp. H l"OJit(HIIe Tpexa 

9.a. = O,I cu omomerme mr.reBCl'IBHHCTe.ti paceeauoro cneTa ua I~ 
fiJIO~ lPOTOtiYBCTBHTeAHOti noBe~atOCT17 OT ~K%8., Bta3B8BKOrO 

OfiTHtiOCRlUW HeOASOPO~OCTSHU B~OJ. rpeKa qac~;~~ MOBe&ynapuoro 

paccemma .coaraBHT: 

Jtu BO,lUi H lQIJ.tKOrO BO,lt0p0Jt8. &TO (t'l'BODieHHe ROJIY'IaeTCS: COOTBeTCT

BeHHO paBmu& 102 H 30. 3nf B6JIHti.P:Jili KOrYT 6Hn JrerKO yneJIHtleHH 

Ha H6CXOJU,KO UOp,smKOB 11Y'1'eM ,1lHa4lp 3.rMHpOBaHHR od"De:KntB8., Ta.K ItaE 

paccesnntlitt cneT OT OinHt~ec:tta uec,ItHopo.mroc-.rett B.ItO.ID rpexa qacm

ItH cocpe.n;orot.~eH BHYTPH ot.~eHL MaJioro reJtecHoro yr;ra: 
t - ( U.)t -" ..c:.S2.. ~ lt9 -::: 1~ ~ ~ JD c.Tera.g. 

Ta.K Ka.K BpeWI CYJileCTBOB&UUI OII7HtleCKHX HeO.n;HOpo,lUIOCTeit B,ltOJJJ, 

rpeKa t.~aCTHJ.:Oi cocranJUier z.&em,me ro-6cex, ro npe,ItcTaBnaeTca Boa

uolaiLlU B CHCTermx ~JUUteHWI no .weTOJtY Tennepa ocynteCTBHTL ynpas

neBHe C ROKO~D BRemuett CHCTCMH cqert.~HKOB qacrgq• ~e~~ H3 

ncero UHoroodpaama co~urun. npomcxo~~ B pa6oqeM o~~ewe ~
KOCTH HBH rasa, TOBOKO HHTepecy~~e HaC npoqeccH B3aHKO,lteMCTBHSl 

II TeM CaYHM Ha aoro nopa.zutOB ROB:aCHT:b ~xlJeKniBHOC1"D Ha6JII)Jt8JIU 

pe.ItKHx smneHHtl n DJt&OCTHHX Ka.Mep.u. Ynpanmtme Teaenoll yctaaon

xon uouo peaJ.Waosan. .ItBYWI cnocotSmm: no-nepBHX, c nol.WI$10 JU~.. 

ny.u.CHoro HCTOtUmKB. cneTa, 3Wlycxa.euoro BWXOJUWH CHrHa.JIO.Il oT 

CX8Mbl COBna..tteJIWt CI.UUITHJIJl'.IIItHOHHHX cqeT'lHKOB1 npn 31'011 .ItOmriiO c5h1Th 
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odpauteno nmmamw ua ueo6XOJU1KOC~~L <Sacrpoil pec.utmm: If r.nunnra.JI.D

uoa SDJtepuu ynpaa.ruU!Jilero mmyAna. Bo-ntophtX• c no~lltbro wo

roEa.CruvtHHX aJie~pouuo-onnttmcKittt npeo<Spa.aoB~e.nen, eyteM aa.

nowaa.HIDI Hso6paxemta aa nepBOil axpa.He 11 noc.ne;rzyiOll{cro nponyexa

Hli'UI II300pallt8BWI qepe3 3Jl8KTpoHHO .. ODTR1.l8CK1tll 38.%BOp npli HaJIHliWI 

ynpanMIOOlCro rumynca.. Bropoll cnoco<S .aBJUietca Ha.MHoro npeJUI01.lTR• 

teJIDnekl, 1'8lt KaK U03BOJJB8T UOBl&CllT:b 1.lYBCTBHTCJlbHOCT:b TeHeBOll 

YCT8BOBKH ~ Ha6~e&ma no U8TO)~ Ten.nepa nyTCM yKeHLmeHYa mu

P14Kii nepaoit Jte1m yc'.raaonKM. BoamlKa.IDfllee npH :nou n~emtc ocBe

lll6HBOCTIII l!OUO JJ.erKO ltOWieH"CmpoBHT:L npmteae&eJI UOrOKaCKaJt!IID' 

:uxenpo&o-oiiTlNecxu npeo6pa3onareJie~, ycrumBaJ~VIX .fiPKOCTt. 

CBeTa B Ym~IHOBK pasi!O/. 
COSJf,aBHe 1lllJa.BlDleWIX mwtOC~~lWX H B •actlfOCTH lQl)tKOBOJto

pOJUIWC lta.t4ep JiBJLiletca a ua.cto8UteE: npeu BnoJme pea.Jibaoit 88Jtlli

t~ei1, Ta.K xa.K Hauia npolJHliiJleHHOCTL H npOAUiUIJ16HJIOCT:b rJLP BHDYCK&

eT cepmruu&e reaenue np116opu, noat•OJISD1t11e Ha6Jrro;taT:& onxuqec:Klte 

HCO.ItHOPOJUIOCTH, Bli3HBaJOllU16 OTKJIOl:CHl1C Jiyqa Ha yro:n )tO 2", H 

aue~ ~aMetp o~~eKTHBon ~o JCK' YK, 1.lTO nnoJIHe ,ItOC%aroqHo 

.ztJIH ocYII'eCTBJleima pa(Soqero napuru:xa Kal4epht c noJie3HBll od'beKOK 

B BeCKOJihKO ,ItCCH1'KOB ltH1'pOB. 
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