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3 · DIC.It.lll88 ape .tl B MB!8pa%yp8 IIOSBltiBClt OIDIC8HHS .IBYJC. 

ranoa .r a pa paxasx npxGepoJ, nparo~BHX An• a G•a~e aa rp xoa 
npOXO.UilKX 'ltp . BBX p81:8BHHX 'I CTBJl, IIepBIII H3 BX (I) Dpe~ 
CT&B.i8t% C GOB IUIOClCH aou_a BC r p, B up. C!p CTB8 K Q;J ItlaCI 

BUB KOtOp r BaJCOAS!C.tl F83 Ball U HHB tpy«ht .. ,i H r 'f B.ltBHKe 

· aa ueup apa•aoro liM~ py er or pHUa• llpB n .1 ~~ oCS:ua.u 

Koueacar pa JDOI)'.tltc . a11cexor aanpueau ( I = IO /ex) B re 

!pJGK&X1 r~e KK D!CS 3~&RBII8 upo• ~ I '&KOHBOI CIBitel 

BOBK JO BKK&81 CB82 

·CB raoxcs tpyCSex B 

Dplllt.PHX •pe 3! ! 

CeaexyiiBocr• raux 
H ~~ rp KropHH ap eaawx •acrxq, 

Bropol npBG p ( 2 &1~88!08 U.O CJI'ICfBJ COl KYIIHIC!U &eC• 

KO~~:UX BCXp Ita c• 'f U B1 KOJ' p t ,, lC&lt B I CTB 1 IT03BIUD! C 

xopo•el !0 OC!J.D .I H3.B !It K8C · npOXIQ8BB epe BBX K 
I 

au11el pq aapasea ol tr CIBIUI. 

B aacroa.el paCSo 8 p&OCMB%pBB rc• BOSMOZBOCT• C031&BKI 

e•e ouor , uparo.uoro .ua ud.u.~eau -rp xoa pszeaa~a 11&etBll 1 

r opaapQBoro npaCSo , Hen JJlt3)'1) ero aexo2 pH co&Jeaaocra Bl 

coxo•act t:a ro raaoB 

n e~craao c cs 
Jta. 

axe.u.-Jtca Mn.Q' csua~KUB ruo-
II&DI.IB8RHOr DOCK r KOQ BCa!Opa, K 6D8_.1P)( KOHpOrO RpUf 

80 Bi1COKO.:&CTO!B08 B Q8HJI8e IIO~ .18IC'lBR811 aroro DOU a&pq 

08 JBD8BJI8 a, I 'fOil C.IJ"&e ., 8C.IR BaDpl 

1:8HBOC!. DO.Ia ~OCI ! 0 8.1JI ., 67At2 I CBO» o•epe.U UpOK3BO• 

ADJ. JIOBJII&ltl» r , ae.t••ou ••c.ao aapa;~ •, axo,p xes BBJ 

. pa xoa.-eBC&!Opa. IC.IJI .aaa.1 BB8 r 1By%pB JC8B.I BC&!Op A C! • 

ro••o ae.wuo, to aa- do.l~t•oro 11Bc.aa coy.u.peaat .ae&rpoao c 
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Ko.aexy.I&WI raaa sa 

ycta.HaB.I B&etCR ,1pem<1> -3JieltTpOHOB1 CXOpOC1'i KO'!Op 1! fiG e H11RH 

n SHaKY paBH npOH3B AeHHD n ~HXHGCTB 3~eKt H B k:e H8 

JaB Beuaee ua•euxe u npsseuH CTH aJieR-.rpnecxor no.t E ( t 

cJieJtGBa:re.u.uo, no qa:t ncer.tt c Bna.,aaer e sanpazeuuoct D no.1a: 

t = l<.e Blt) = 1<..,£. Si><Wt (I) 

HHterpHp BaJUie a:r ro ~p&BHeHH npll YCAO HH '/.. -:::. 0 npH t = 0 

npHBO,lKT lC : · 

X = ~ Ke !5- ~C:n 1. w,'! {Ia) 

TOY: e~ae, ItOr A& .18K8e ras& BI,IOC!: TOUO B8.1Blt0 ,PI 

dHC!pOFO JCT8.H B.l8HBII · eitqa TOFO tana,. ltO'IOplll CSitl ODKC8.11 BSIII 

H a.aextpo sa O.lHH no ynepHOA weoxo• esoruoro no.aa •cnsrBaae 

see xe 0 .lit oe uc.m c y~peRIII c xoxeJty.l&loOI rua ypuBeuwe _u1 

zeBH8 :u:e:s:rpOH MODO DB CUlt · IQI: (3): 

li tx_ + !l r/;!. +- e,E. ~LYL.(Wt+ ~) (2) F m.cit WL- . 

a,lecs. q =- :e K03<1XP u:eut, p.ur1'DaB01 •tpeaae•, BOSHH~e« 
npH JtBHseuu a.aeitTpoaa B rase. IIK%erpapoaasae aroro ypuxeua 

IIpiiBO.JtH! K: 

(2a) 
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llpH np0B8Jl8BB8 11 C.JeRHIIX p&Cli8TOI CJI8,llJ8l' DOlOIHtil, . TO · 

DO,IBJIDOC'l'i 3.1eltTp HO JIB.JS:erca ~YJIKIU181t BanpszeHHOC! 3Jielt'l'p 

•ecxoro noJJ.t . BoatOMJ DO.lt K¢ w 11 CJil"f ;- cJJeJYet no G 

aexoropyD cpt.UDD no~ uu ct~, ycpeJ;sessyn n aua•euux a.1e1trp 

•ecxoro ROJUI ~ RO.JYB8;Pll ~. 

3 RpHB8Jt8HRIIX fKY• JQH t 1ft DO.l Jt81CTBJlel4 BHCOltO C'l' 

H ro 3JI8K!pJili8CKOrO ROIJI 3.18lttp H CO p8&ef nepHO,lB'IeCROe , H.IB 

}LlXI :t=- ~Ke~ 

• • 

(I6) 

( 2Ci ) l ~X I <:. 2..A +I cij f: 1-Ali + "ij) 
Jierxo BH.leT• , 'ITO npH oCTarouo BKcoux •acrotax B .IHttHHa 

KOJ:81' CSIU'r. C,I8".18JI& Bee K8 MUOI B8.1JI11BBOI. 

A 'I.. 

lipe.tct&B& ceCSe r nep• , 'ITO aap•zeuaaa •acrxua, npOA.ll •e­

pea xoa,.eucarop craBH a B rase Meqy er otSU8JtK8liH neitoTopoe 

UC.IO CBOdO.UiiX a•eKrp HOB Hr CJte,l 3a Teu, B& OCSU~K KOHJl8B• 

caTopa nOJlaB JUUlY.Ir.c s ·coxo11acroru ro uanpsxeau . Jlerx BHJteta, 

qro B aro• c.1y11ae, np• coorBercraya•e• asC:Sope napuerpoB no.1a , 

CBOdO.IBHe 3.181tfpOHH1. 

zeHHS, npOH3B8AY'l' B ra e CSOJJJ.II08 IICJl BtOpHUIIX JIOHH atn~lt . 3! 

Jl .IJ:HO npHB8C!il K DOaB 8RD CI8!1.8ICJ.I O~.I&CT.,C0Bil8JI -.el C C 

,JtOJI npome,urel •epe3 xo ,Jteucarop 38.p•aeHsol •acrJDUI. Dp11 Jtocraro 

BO OO.IaaOII 'laC.Ie 8TOpB BIIX IIORB3&1UII 'I&K&JI O.I&C!It, r . e. CJie,l 

qactHIUil,, Mozer Out.. aaperact'papoB8.11& q,Grorpacl)••ecxa, ~ro Jte.ta.er 

ODJICaHHYD BYCIJCO•acroru ruopaspQBYJ) K&Mtpy np•roJBOI .P& H&· 

d.IDJleR•• rpeKOB npome,p •epes see sapueuuu wracTHll • pesy.la­

taroB BBaiiiiO.ltele.rau ar x ctBit c WUB raaa, aano.tus •er ItOJ 

.-escatop, ua cnellll&at..R no•e•eHHHIIII 'IJJ.& D•eu011 Hs .-pyrax ae· 



• r 

- 4 • 

. Jlft !OrO t lflOCSil aiTH YCIJ lf$1 t npH ROTGpHX B03K aa T.O• 

rpa~HqecRaB perHcTpai~a tpeKoB aapaxeuusx qacTBn uyxuo: 

a) 3a;AaTLCSI ,D;aB eHHeK raaa, II ItCH bB It IDI}>HBOI TpeRa i 

,Il;JIH!'8JlbHGCT:J.~ mmyJlJ»(:a; . 

CS) ODpe,lteJIHTL JUIHHKaJUtHOe qacJl KBa.HTOB CBeTa, It TOpoe 

~OIJZHO 6HT~ HCfiY eu C e,ltHHHqH ~JlHBH Tpexa; 

B) pac~ntraor:& .o ntMa.JILHYJ) uanpaxeuuoctr. a.leRtpKqecx ro m 

JIR , fi03BOJlRn ero no~ KT. H806XOJHMH~ & 3~BUH8RT pa8KH Z8BBI 

3.1eKtp HOB 3a BpeiUI eiCtBIUI iUUlY.IJ.Oa JUlCOltO &CfO'.rBOrO fiO.II j 

r) HaiTH q CTOr t 06eene'IKBaDJIY» .1UUUe He 3Jl8K!pOHa B ~ 

Jt&HH~B oG.tacTH npocr &HCT' /j X • 

Heooxom~e 'Bc.t our B 2 e;uum,~aua tpem. 

RaK H3BeCTHO ( 4), ICOJIII'IeCTBO cBeroBol auepraH H • HBl 

~&ee nOTeliBeHHe cpoH3jtqJlLCHH C IJ.I.OTHOCT.IO 0., 2 HQ ypo•uell Bay. 

CBJI38.R c ee 11YBCTB ~e.ILHOCT:bD s no ' rocr•y PKJJJOB: 

s- ( i ) - - H Jl~~ v-=-v.+o,1 (3) 
'ItO ,11.1a nJJeuu c qyBcr Il'le.IJ.H eT:.D 1000 Jtaer H=IO-JJIX~·eex/c 
3ro cooraeter•yet npK6.1113BreJI•uo I , 6. Io-10 ar . celt/cK , .wnt 

3. Io8 xaaar/ cx2 ~· caer c AJHHOA BOJlBH .Jl =4000 A. Ec~a 
DlllpBHY C.le,la 6y,J;eK 1fl1Tat» p.&BHOA 01 10 CK., a. H3M8HeHB8 JIHHeB 

ro MaCmtaCS npa «Pot rpacpxp· Ba.BBH npue11 paBHD lO:l , t asoel 

Z8HIIe C.I8A ,PJIJIOI I CK tSy,leT Hll81'Ja H& 3MJtiClla D.IOJita..IJ. 

Q. ro-lcx2 . , Ae.lOBatenu , .ua n .tyqeu11s 8a.MJIHOr n 

ueaaa sa see .-o.a•ao npqtB ue Kesee s. IfYxBaHT a. IIpeJtno.a D 

qto •epea otS•extBB poHcx ~Hr npoepuo Io-4 ·otS er xOJlH'IecrE 

CBe!a saAAeM, 11to c I e• rpeJCa .lO.USO cswr• HCitYleao ue .ueaee 

3. I09xB8li!OB. 
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K COZ8.18HD B B&C OJI :ee pe R&B 311 DO )'Ra38.t:t. ltaK8JI .10• 

.SI H HH30B HHX aTOll B ·· ra a nepeiJteT' B BGpM8Jlt.HOe C CTOJIHHe1 upi 

paapa,1e paccw:rpH e • run , c cnycK&HHeM CB.eTa. HoatoMy a 

ueo6x AHUOe qxc•o KOHH · B npKYeK, lBS ijenxu, y ea. ea oe B 

IO pa3 -.uc.uo· KB&H'l' :' ncnycxae:u: e e.PHRlleB Jl.IIIHH rpeu, r . e. 

no'l'peGyeu, •roda B pea ••rare nep .,a R • RR3 ~ • BT p .. usx 

COJ.I&peHHI Ha AJIOII C ITIOleTpe T exa De• c• 3. IoiO nap HOHOI • 

T&K KaK pe.U'l'HBBC!CKU 'I&C'filll& Dpll &%JIOCcpepa K .1J;8.B.l8HHH C03.l&e1 

npad• 3HT8.1J.BO ·50 nap HOB/ O:U: , fO OJIO BT pRHWX DII:HJDD 

H BK3anBI , C03~B88KKX RaXJHK 3JI8KTpGH K (r. e . X 3~qH8BT paS• 

Dose as 3Jiexrpou B) 11. •sse 6ar:t. ue u;euee 3. Ioi0/ 50=6. I08•• 

CBs "~> KOaqxp;t~e T pa:nm ze u a.aexTpou e Jt&B.IeRHe ra.a 

p ,a.KJL~Hl:YJtOit uanp :;ce r c:r.H 3JleKrpHt~ecxoro no.as £. H .um:u It 

JUtllf.ltC& )A Cbtl& Hal eH · pad re (S) B JllUJ Cllyti8JI , . COOT!eT-

CTBY · ero cpopKJ.Ie (I) 10x T 6a~t npe.-cru•eua B BQe: 

1h == ~P {(~ aE! :~ .. - B.P)it} n.. 
r,1e: (it. - K03ttx;>HitH8H1' ~lpODOJIUfOH&nHOC'l'll B annp KCH14&ltHH * : Q (J y , npiOleH · Oil II.W:rB 0 ~ t ~ 1110; 

B, - JtoaqxpaitHeBt, y HTHB8J> 111 YKeB~tmes:we II.IOTHocru aJieKtp• 

BOB H8- a 1.1pu BaH R TpK~aT8.1liBiiX HOB • 
' -6 CM lhr lit = 4. IO ___ a... - 2=-

B · T 

I B.= los ~i- -ii--
1<.:-h.D~~~ ~A.t.«Tf'O~ ~ E= 1~, P-= i.M.MJ-4 



1 

p V1 c . . 

p = 160~ ,.,, 
E' .= 3 S' ac v~ 

.. 
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suaqeuu uanp.ti:~ZeHHOCTH 31Ie:&rpnecttor · noJ.ta , npH Ko:op • 0311 Jl 

fiOJIY'liiiT 38Jl8,HHOe pa3M O.X6HH6 3JleKTpOHOD,. BaiJt~ll BiipaKeHHe : 

E ·:. ( 3 r 2. )'1.3 [i J!M,(kk ) + B P] t13 
<I•) 

o - CJ. a ~: ..M- n. • 
)l.as CJiyqa..a , COOTBeTCTB JOJilero q}opJiYI6 (2) ~TO UpUeHMe npHMeT 

BHJU 

IIHH!!HftRU '*~lJ:O!, BS£!K!li&CT TltOF. HanpaseH.!fS •. 

.MHHMI!a1J:t.BM aCTO BNCOltO &C! THM HanpaeJI·Ba, npH :K0%0• 

pol »DeJUie sJSexrp :ua npoHc·xo;,lU!r B 8Jla.HBOI ooacra 1J X •oxer 

ClUJ» H8HJteHa JtJJ:SI COOtB tTCTBYIDDtKX . .le.B41eHHit ra.3a. HS BMpUeHlflt 

(ICS B 26) . CJte,l(Yet O'fM TH'l.b t 'tiTO .1JUI BCeX npaErnecu HHtepeCHJI 

cJiyqaeB ( P > Iw Hft W < Io10cett- l ,. r . e. B odaacra cJoae~ 
mHpoK·oR qeu o6aacr• n tueuDoeru acnonaaBaH&or · npBdaxeau 

~ :::. a ( ~ ) t, ) t 06e p:uy& JtaDt OII'8Ho d.CK3Ue pe3yl)t&fl:l t f . 11 

B ~ceil yxasaHlleH oCS.ca ·r• 
• 

PesyJIJ>ra.Til pao•erqB no iPOPJ'YHll 10 11 I.a np11 Jj }.. -=0• I ex; 

_fi-t =IO !"'
6eeit npneJteliH B raci.~JUt,e I . 3aBKcooc!• !JX or · ac'f' 

no.u npHBe.JteHa H& pHcYJ1tt.e I . 
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Tid ga Is. 

p llli.H, 
n. E. cJ f E. H&J! JtOHOB n;n.. 

.. 
CK M. QM-i -

H'l, p " t..'f 
. 

300 ao :., 5. 109 I5 . . a s 
1, 78. IO 1., 24. 10 51 

400 26 ., 2. 10 9 I9 '7, 47.10 B 1,19.10 49 

500 36 8, 0 .. 108 24 
8 . 8 7., 28 . ! 0 1 , 16. 10 4B 

600 39 , .0 . 108 28 7,16.168 1,14. 108 47 

760 50 .zo8 ss o8 . 8 7 , 03. I I ,.I2. IO 46 

1500 98 6 .IO 67 6,?5 IO! I ,OS. Ioi 45 

2.280 I 50 G~.o.Io6 IOO 8 8 6.,66.IG !,06. 10 " 

. Od. s exe K p npHB.eJteua a p c. 2. Saps eua _acTHita 

np XO)tHT epe IC8Jtepy . C'leT-q u ., ynpu.I•:DU.e . padOTOI KO.Q'.IHpYJJ 

•ero ycrpolcr• KarRer ounoro reaeparopa.. BYpa6 TaHHHI 3TKK re 

paropo:u wcoJC Jracrotuw HKityJ£»c n .xaeTca aa ~ua_au KOH~eucat 

fiOC.Ie OKOH.8H a KKDy~~ cpa6 !HB&et KeX&HK311 nepedpOCKH n.leHX 

B t n paTax ua o KJI~K KOHJescar. pa not~aetca mmy.1_.c no­

croRHBoro Hanpaxeuw:a c 8.10Lli&ryxoli He;toeratou a .~aa roro., •ro6u 

yCK pHTit 3.1eJapOHH JtO TUOB 3HepraH9 T·OOH BB MOrn np KS pt 

H · aK3&~J)• Hu zeHHe r lCOFO DOC:t RHHOr . ROU D03B .I'HI YCKOpB~ . 

yOHpaRHe 3.1eKTp HOB us pa6o~ero o6•e xa»epB. HpKMepaal r~ax 

Bp811eBH H 3&BHCWIOC1' .K a.RpOeHU H& OChtla:t&aX ltOQ8HC8T pa RpK• 

Be.-;eH Ba pxe . 3. 
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JlU 'fOro, 1fT Chi OfileaBBOe JC7:pOICt 0 upeAC,UQI . npilJttB­

ttec·xKI H&repee o«S•eM KOJJJteucaropa,. '.e. pa<So .. Hit o6*eK K8Jleps, 

JtO.IJ:eH CSHtt. C,l{eJiaH B03 OJJ:H 60JI:DJJLPIM . PaCCTOSIHHe cL Y6Jlt)ty IIJia6! 

B8.11K KOB;J;eHCatopa Onpe,'lteJUteTCJI 8lmJIH'ey,U~~ v~ Dny.IJ.Ca Be'<l e -
,, 

HanpaxeuHa, BHpatSara:aaeMor reueparopoM H, noaTOJlY ,. ue KOlle! 6s 

C)teaaHO CJ!HDUtOJ! 08DJJIID4 ( cL~ ~ ~ ) • II.IO~J. ILI8.CTMH {npll 

38,JtaBH-OK cL ) TaK :e He MOSe! 6eenpeAeJIJ.HO j"BCJ!M'U:Ba.T :DCii , T. It 

3TO npMBCJIO 6Lt R B03pacrall:n e-!m CTM I{ H;t'eKCaropa ~0 CTOJl:D 60.IL 

110£! BeJimtliHH, •to p&6GTR 6 HIDI Ha BMCOKHX 'f&CtOT&X CTaJia du He­

B03Jl0DOH . 

0.1HID4 H3 B-o:ntOXHHX nyTelt npwmpeBB8 3tHX np THBOpeqHi! SU.I 

etcs pas6KeuHe paCS'O:'Iero , fl•e~~a u ps.a · cex~.U~ii ra.x, . -., paco:roSHB 

Ji&SlY nJaCfHHamt B KU,lOI H3 JIKX Onpe,;lle.l&e-tca .I CTynHOit BeJllAK 
• 

uol B. 't.-RanpueultJ, a M ·a,n. nJiaoro sa,~taer:ca ,lOnyo'tDoii B&.IH 

.KBOI eKKOCTH . OTle~LR e C6XnKB ~B&3HB8m%Ca KBXJY C060I C UOKO. 

HHJYKTHEH Otel (cu. pHC • 4) OCSp&3YJ)U:X BM8C'le C en C%8U .IHHH__, 

xapatttepHc~necxoe conpo-rx1u:tenue EOTopd aBJuae:rca HarpyaxoA re• 

paT epa. 

·B mqeoTB.e 'IHCJieuJtoro npuepa ylC&lteM• qr.e np:a pa3 epax IUa 

tHH IO x IO eM2 H pacotoaHu Ke:rJtY smut l CK enoct~a napH nJiac­

'fHM p8.BH& 8 r F • llpH ycJIOBKH, 'lTG rpa.,;nuaa 'I&CTOTa w¥ JUOIBH 

p&Bffa 2'.109cett-l~ KaJ:)tftB .AettKa JtOJIERa H.MeTJ. HH.lYKTHBHOCTl> 

L = 0,125 ~a.". r·eHpB, t~To cootaetCTByeT x paK:repKox:aqec:Kcmy 

conpotHBlleHHD JllfHHH ~ ::. IOO oM. 
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B a cro-.el pdote dsaa •cnoat.30I&B np uoze. s · Jloaa o 

annpOI(CBIQUlJI8 - -f = a (f ) 1. ' '... Blij)U8BU .IU ED npll to 

npaodpeTU! np C!YD B R&r.IQB)'J) q)Gplij' . 

Dpll DpOB~,ltBD p&1C118tOB , CU3&JIJIIIX C 'lt.XH .. tCJtBM 

J&HR8M KU8Jiil t CJI ,IJ&-r DOJOIJIT~t , •ro .P.I UBHX raao H S.IBUI 

. 0.1 crel r; p BCDOO!J. ~ = f ( £jp) llOJ:et DpBHB !It 

p&a.III•IUte ~pw, •acto uoxo no;uauueea up crol annpo•c~aa, 

B 3!rHX O.fY'UX MO 8! OU.3&1'1tC4 B .181:RJ:O( BCD USOBUK8 TU• 
ol L'> 

••• KX saa•enl P "" B. ,. 
3tH ae~nua ( ~ -noe.te ycpe.aaeau n E aa n .ayne-

pao.-) n~cr UHCS I PJlY.IY 
1 

J1. : P-~p [~ (1r) k; £o -B. P]J41 
tl,, 

.... -
iM, ~. ~ { ~ (t ) K; £,- BoP}}f 

• 
npOHI O,IQCII t.,OI tH .B q HBR ~. (u• ~ ~" ) I . I 

CDOctx or aaupaaeuaoe ·• nou E. x qeao top _, up• · a.. . HOK 

~ .tea•• rasa •e•. 

I 

' 
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lt. CK.aanpuep •Kparxal totorparf)Recul cnpaB011BBK, l953r, 

6, CK.sanpDep .l.JieCS •ecuo»aKe np.o:qecc11 a~ex1pneeux pa3pa.-o: 
• raaax•·, locltBa 19~~ · · 


