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I '.' 

B IIHTepaType HM88TCR MHOI'O' pa60T, 
1
noC~SIIU8HHhlX nonynpOBOJlHIIKOBhlM -<pOTOAHO­

,a:aM: C '.r:impcpyaiio,aithl~- M8XSHll3MOM co611paHHSI' 81I8KTpOHHO-,a:b1poqHh1X, nap, oc_Bo6~>KA8H~. / 

HhIX _caeioM, 

Oc~;BHhlMH, 
1

He.a:ociaiKaMH TattHX npH6opo~ S1Bm1roTcsr OTHocliTeJlb.Hasr ivle,a:neHaocTb · 
\ -~ .. ( ,_. .. ', ' -......._ .. 

npoue~ca co6Hp8HHSli, IIP?TeKaromer-o B T0'18J!He MHttpoceKyHJ:(',' H ·cymecTBe~HaSI 3aBHcn- .. 

-~OCTb ttBaHTOBOI'O BhlXOAa. OT llJll!Hhl B~JlH~. '.KBaHTOBblli · BhlXOll pea,Ko na,a:aeT B o6na;TH
0 

•• 

KOpOTKH~ AIIHH BO_JlH acne:0.cTBij0 pe.KbM6HHaUHil B .· 'MepTBO~ • cnoe' A~O,a:a, a: Tatti-Ke ,aa- ·,' 

· MeTHO :yMeHbwaeTCSI. a' HHcppa;p~caoli. ~6naCTH', KOI't:tll, ~riy6naa nornom~~iisr cr~Ta · CTa.iio..: 

BII_TCSI 'co11aMepHMOli c_ .ciHcpq:,yanoHHOil .a:nirnoli aepaBHOB8CHblX IIOCHTenen:-, . 

. no_SIBIIE!HH.e nonynpOBOAHHKOBhlX ·ll0T0K:OPOB. Slll0PHhlX '18CTHU 1IpHB01IO K IIOBhlM. ao·a;­

MO>KHOCTSIM llJlSI perHCTpaJiK~' ~BeTO;hlX C~;~a~OB·, ,~OC~OllbKY (pOTOTOK ~SKHX _ll0T8KTO, pO_B 
..... \ >', 

•,o!Syc:noane_H B ocHoBaoM aocHTensrMH,_ o6paay!<'LUHM'iicsr, ~ l cnoe 061,eMa·or-o sap;lla p ~~.·- ne'- · 

pOXOlla/ I'llO BpeMSI C06Hpaa~SI <Ho<;:HTOneli ·cocTaarysreT IIOCKOllbKO .tiOCSIT~OB, HIIH_ llS>Ke.: 
. . ... · ·/1/ . . ·. . . . . ' . . . . . . 

_ellHHHll HaHOCOKYHA,'· B. pa6oTe , OIIHCaHhl CBOilCTBa llHcpq:>y3HOHHOI'O KpOMHH0BOI'O, llO-

·' T0KTOpa, ,HCII01lb3Y~MOI'O B Ka'IOCTBO cj:,o~o,1wblla, Oll~ajc~ .Hll.lIH'IHO ·_ a: AOTOKT<;>~e ;MepTBO.:. 

:ro.• cno~• H' HOllOCTaTO'IHSJ· ~OIILUH!la p - n •'nepex'olla H . B STOM' cny'lae ~BHIIHC~ npH'IH..:. 
' ." ." ' ' ' ,'. . . . ' ' . . ; . '• ' 

Holt CHH>K8HHSI <pOTO'lfBCTBHTO!IbHOCTH npH6opa' B 00Jl8CTH .. KOJ)OTKRX. ii ll!IHIIH~IX BOIIH •.. _., 
• ' • • • ,, • ,r •, ' '• • ~ • ~ •' • \ • \ ' ' I . • •: . •., ' , 

. KpoMe TOI'O, yKa3SHHaSI pa6oTa' HO· C0ll0p>KHT xapaKTOpHCTHK q:>OTOllHOlla llllSI CBOTOBblX, 
' 'I . • ' . ~,. ' ~ 1', 

I CHI'lla~OB, co:3,a:a101::1Hx B p - n-nepeXOlle· 6onbWYIO KOl!UOIITt)allHIO sneKTpOHHO-llhlpO'IHhlX' . ' ,.. ,, .. ' 

nap,'_ qTo· npe,a:cTaBIISIOT onpellOJlOHHblll HIITepec ··.llnSI ll!)BKTK'IOCKOro · npHM0H9HHlJ, 
, 1· I \ . >''._ ,'.• 

B · HacTosrmeli p~6oTe · npHBOllsiTcsr'· peaynbTaThl nccnellOBauHil q,oTo3neKTpH'lecKH.lC" 

~aolicTB :KpeMane~hix llOTeKTopo~ co cnoei.i· 061,~MHoro aapsrlla fon~HH~li 0Ko110 ·1 l>iM 11 
. · · , 2 . · . . . , . · . /2/ · : , 
~nomallbIO · 1,5 - · 2. CM , . npaKTH'le·cK~ He_ 11Me10111nx. •~epTBor-o • cnosr, • 3TH t:teTeKTOphl " 

'IYB<?TBIIT01lbHhl. It q:>OTOHa~ C ariHHOli BOl!Hhl A .= 300 - 1150 .HM~ 'npH 3TOM ll!ISI 06--
' i 

. pa30BaHHSI \~a BhlXOll0 ~eT0KTOpa aapsrlla, paB_HOro OllHOMY sneKTpOHy, paci1:ollyOTCSI, np11-· 

•, ME!pHO llBa .· <pOTOHa. 
. . r. . 

'. • •. '-iyB~TBHT~llbHOdTb :llOTOKTOpa K CBeTOBhlM CHI'HanaM orpa!IH'll!Ba eTCiI ypOBH~M ··c:06-
.: '\ . :. ' . ·.·, .. , :_ ',• ,,, ' •: ', ,'' •,' .,'. . ' 

·cTiieHHhlX wyMoB:. /a Ta~)K_e. W)'MOB_,~c11n11Tensr/. B qac:THoc·TH, nonH11sr;wyM0Baf '.oopo,>K~ 

·, tta • npH~eHsraiuer.ocs 11aM11 llOTeKTOpa coc:TaBnsrna 15000.· siieKTpOHOB ~ · 0611;CTH 'laCTOT 
' . . ' . .,,, " - ' - ' ··• . - . . . '. . ·~. - ~ . 

,Q,5 - 10, MI'I'll • .[lllSI C paBH0HHSI yKa)KeM,, 'ITO WYMhl _npOMhl.Wll0HHOI'O: qJOTO,Z:UfOll8 THna' - . 
•,.\} ~.,;,';,/,'_pl· '/ . '• ,. , , '. I • ,, 2 • . ,•_ • - :· '·., ' , ' '. \ ' 

. ct;> Jl-2, HMerom~r-o nnomallb_ acero IIHWb - l_ MM_-· coc:raai:isrnil 'OKOl!O 309000 sneKTpOHOB •.. 

' :· .. \ . ' ,- , ( 

· > ,.nHHO~HOCTb. npeo6pa30B8HHSI. CBOT,OBOI'O cra_an,a 'B'. aneKTpH_'IOC_KHli. HCCII~llOBal!aCb C. 

·• uoMOLUblO HCKYCCTBeH11o_li 11cKph1; io.311HKaBwel! B .pe3yllbTa_Te .. npo6osr, 'Me>Kll):' 'llByMsr_ ocT- . 

./, 

,l 3. 
:;. \,. 



. / 

j 

! '-

ii-:.. ·- \ .. 
. .- . , ' , - ~ I . 1 •, ~ • ·1 . . • , 
pHS!MH, K ,KOTOpbIM npHK/18/:lb!BS/IOCb BbICOK08 Hanpst>K8HH8 l<i, - 5 KB/. np11 p831111'1HbIX, 

• • • .- ._,, •• .• r ,, ,, ,· ' • , 

pacCTOSIHHSIX 'r '':oi'' _HCKpbI ,H3M8pll118Cb '8Mfi/lHTY J:l8·· HMfiY11bC8' U ', ·J:l8T8KTOpa; Harpy-
:-/'_'·, . ', . '· . . -· 

>K~H!{Orp 118 conpoTHB11~H~: - 'RH ,= 6,5 KOM _H11H ~enocpeacTB8HHO' Ha ~a6enb .PK-150. 

B nocneaeeM'. cny'lae HMnynbc 'nanpst>KeHHll a nepBOM ._npH611Hll< e_HHII coanaailn no· cpopMe 

~;HMnynbci>M ;OKll • .ll11HT811bH?CTb HMn;~bCS H~ 11011:,'B~ICOTe pa~llltnacb 0;3 M,KC8K ff on;_' , 

peae11S111acb· B OCHOBHOM ll11HT9~bHOCTbIO Hc1pbl, nocK011bKy' ripeMst ,C06HpllHH~ 311pl!L!OB:a' 
, .._ • • ', . . ... , ~ . , \. . - ~ '. ' ' . .' ., , ~ I 

Jl0T8~Tope' COCT8B11_Sl110 - 0,03 MKC0K:' H_anpst~eHH0 ;cMe~e/fHll HII, /:l8T8KTOpe p11BIISl110C~ / 

150B.l13MepeHHSI ocywecTB11SlfiHC'b aM,fi1111TYJlHbIM 8H111111311TOpOM II OC!lH11110rpaq:,oM. pa'- · _·, 
',, .· . . , • • , - ~ '. , , 'j -· : , ., • ., ' . ' , . • I . , ' 

!,/3Y11bT8Tbl H3MepeHHl! npe,llCT8B1!8Hbl 'B JlBOllHOM nor:apHqJMff'l8CKOM MIICIUTll60 HII pee.· 1. 

-~pl!M;,;e 11HHHH, :HllHCCe~H~Ie H: pHC. 1, a'bl~a,~aIOT 311BHCH~OCT1/ : _; l ., .. 3T~ 3~­

BHCHMOCT~- /:lOCT-~TO'lljO xopouio Bblfi011HS!eTCSI B 'w~pOK~l! o6nacTH ~MnnH';yh /lO 10:r/ 
t , .. - • ~ :. • s )' ' I - ' • • • l ' . . . ' ' ' , ' . ' . . ., -, / 

npH , R = 6,5 KOM H J:lO 7a a, cnyqae, KOrJlll R · = 150 OM •• HenHHellHOCTb BO:)HH-
. ·H' 1 " •. · •. '._ ,, · · H : · ,, , . , · , 

KS/Ill npeMepao npH ,OJlHOM H 
0

TOM me-'pacCTOSIHIIII Me'may aeTeKTOpOM 11 ,HCKpoll, H038BH-' 

CHMO OT B811H'IHHbl aarpy30'IHO~O conpo;HB118·H~SI-. np11 ;,lla~~Hel!U:eM, YM8Hbu,;0HHH r 
' ' . . ... ,, , . 

poci, HMnynbCS cjJOTOTOKa pe3KO 38M0,ll1ISl11CSI,', ll OIi H8'1HH811 PIICTS!rHBa;b~SI B 'ocHOBIIRHH -

an-~oT& '. n:o H~c~oiib~~x MHKpo~~~yHJl-. · , >" < , . ' /. . -
..... , ' ,,, - J .· 

'- . .• . ~ i -~.. . i .. . ' ' : )·' '., . . ' < ' \ _:. , 
- vfHTepeCHO OTM8THTb, _'ITO _noao6HSSI.' KllpT1rn11 H8611IOJ:lll1111Cb TSK>Ke H B_ C11Y'l80 '· 

YM0HbW0HHOll, nncimaaH OCB01U8,HHSI J:l8T0KTOpa, 'ITO YK83b!B8110 Ha 1IpOSIB110HH0 nna3MeH-
. . ' ' - . . .,... - . -

HOro '- acl,q:,0KT8 B C1108, 061,e~IAHOrO 3~JHJJ:la'~, -!-

nocKO;bKY 'lyBCTBHTJnbHOCTb IIH111111311TOp~: B03pliCTll1111. C yB8/IH'l0HHeM )l1IHT81lbHOC­

TH0 HMnYnbc'a; TO: H3:epeH~blil 'a~a-i:ill3aTop~M' aepun.il n
1

peae~ 061111cT~ n~HellH.o6TH-.aM~:ir · , 
. .· ~ . . .. ' - ... _ . . 
-ryii._ OKa3aricsi B', 1:5 ,_ 2 pa3a 'B~llle; 'qeM'. B C1IY'l

0

ae' Ha6,11IOJ:l~HHll 1111 OCUH/1110r~acpe.' • 
. . ' . . . . . . . , 

' ,_-
npH H·e11epneeaHKy11S1pHOM' naaeHHH caeTa, Ha. aeTeK.TOp' aMnneTy aa ero HMnynbca ·,, -- . ' ' '.: ·:' ' . ', ' ' ' '' . ' 

YM8HbWlln°8Cb no: 311KOHy,' -npeacTaBneHHOMY Ha, PRC. 2. l13MeHeHHIO yrna naaeHHSI a 
' : i • \ ' •, L • 

Hani;HMep, o; .0 i:toAo
0 

· cooTBeTcTBoaano yMeHbIUeHHe aMnnHTYJlbI ·nMny;bca ·Ha 40% •. 

CHH>K~H11e aMnnHTYJlbI HMnynbca c p~cToM, · ·a :_6blno -~6y~;oaneii~ yM~HbIUeHiieM'.t Te~ec-
. , , , , . ·, . I. '. , 

• Hor_o yrna, •ab1pe311~Moyo•; ~ npo,c~paHc~ae 

OTpllll{eHHOro OT: noaepXHOCTH 'aeT'eKTopa. 

J:leT 8KTOpOM,, II_ yae1111_'18HH8M ,' J:l011H cae,:a, 
✓-,. 

AMnhHTYJ:l~ HMnynbCII 'J:l0T8KT0pll B J:lOBOnbHO 'WHpOKOI! -~6nacTH np,aKTH'l8CKH He' 311-, 
'. , • ,,,_ .. , ""I ' , / l r 

BHCHT OT B811H'IHHbl, HIIIIpS!,K8Hl'!SI CM8IU0HHS!- Uc,; Ha p11c:- 3 1IpHB8)leHa xapaKT0JlH,CTII"".:. 
I \ • •. • 

KIi 'u = f ( u ) ·-)lJISI deT8KTOpll, _Ha'.rpy~e11uoi-6 11enocpeacTB8HHO Ha Ka6enb. 3TB XII:._' 
' ' . ,,. C . . . ,.,, \' , '·. I y • ' • ' ' • • -. ,- , 

paKTepHCTHKII, Hll'IHH8SI C u;, = 12) ~-' HMeeT ,BHJ:l rop1130HT811bHOI! .npm:iol!, B TO apeMS!' 

Kalt H3M8H0HH0 8MIIJ1HTY/:lbl: HMllYllbCII cl,o,TOJlHO,lla:'
0 

¢>,!l-2 COCT~~11SleT -0~5% HII 1 a:/ 

. <. l;'.·- -, ' ·, 
-AMn/lHTy,lla' HMnynbCS KpeMHH0BOrO JleT8KTOpa np11KTH'10CKH 'H0 110,llBep>Kellll B11HSIHIIIO 

' ., • ·• • •. • '> I ' •· •. . ~; -~ • • ' . / ' , ~ ~ • I . • 0 • ' I •. ~ . • 

TeMnepaTypHblX Kone6aHHil, '!To· 6blno npoaepeHo:a o6nacTH·l7 - 55.C, Bo' BCSIKOM .cny-
, ' ' ', ., .' ·, ' ' • ... , · ...•. · ·:' 1

1 

• • 1:' ' 0 
'180 aMnnHTYJlHSSI H0CTll61111b/lOCTb B STol!· 061111CTH 6bma' He 6onee· 0;1%. HII 1 C, 

' ; ,· •• ~ 1 

"- - - ~· ·' , • '. • . •• ,. . · · ' .t O , 
T0M KSK .ll11SI ¢>.!l-2 H8CT&6H11bHOCTb' paBHS!1111Cb' 0,5% Ha' 1 C. '. 

-· ' 
I 

.-,, 4 

-·_;· 

',1 

! I 

i 

/ .--· 



'_.,; ' 
, , CT~6Hn'i.HOCTb, aMnn~TYll~I HMnynbCOB 'iio' BpeM0HH npClBCpsmaCb C DOMOUU;'IO Jl:cp-;-

•• • , ; . 
1 

:....·1 ; , . • . • ' . ,, • - '.,· , • • .. , ···. , , - ~ _,· .· •. - • · · •• 1 

cpepeHUllallbHOrO ycam1Ten11, KOTOpbIM perHCTpHpOBanacb pa3HOCTb aManHTYll HMnynbCOB 

C llB;X aei-eKT~~C>B:- OL!HH~KO~~' y nane~Hbl~ OT ~CKJ>~. 'c~pnn H3~epe~Bll, npoB~)l~Hffl.ci, 
.._ , • l ' • ) " '> _, 

! 'B Te'leii11e' !lBYX' cyTOK, 'CBHl18T,et1bCTB0Bana· 06 OTHOCHTem;HOM llOCTOS!HCTBe a~,mnn-ryn: 
; < • •• /,' , ' ', • • '•: '._. : • I .. ,' : ,•,•~ >• \' / , '• .• '. 
.STBx··neTeKTOpOB_C TO,'lHOCTblO, ~Y'llll_ell 1%. 3TO _n' He, YllHBHTem;Ho;·TaK KaK:B,'OnbIT~x .. 

~, c~nbHQ HOHH3Hpy10m11M11 qacTnuaMn, rJle ucnonb3_oBanncb, ·nono6~ble JleTeKTOpb1;· 6bmH 

' . J1TaK, p1

aCCMOTp!,;'HHble Bb!W0 pe3yllbTaTbl H3MepeH~il CBH,1:i'e~enbCT~YIOT O · TOM,. 'ITO 
. . ' . ' ~ ' . ' 

·-'KpeM~Be,Bblll"" noBepx11ocTHo-6apbepHb1ll ~eTexTop c · wnpoKHM c~oeM, 061,ei.i'aoro' ·3apsina 

SIB~Sle;cSI He Toni.KO xopourn~•c:eKTp~MeTpH~e~KHM ··c~eT~~~OM '11nepHbIX ~aCTHU B ~npo-
'. ·• , .'. -. ,·1· - ', ,· -' ' ..• , ' . ' 

·,,KOM nuana30He'HX a11eprHll, HO H B0CbMa COBepuieHHb!M 6bICTpo'nellcTBYIOIUHM., cpOTOllHO-:·', 
,• ' ' • " -, -. I • •, • , , • •· . 

··:noM,· cTa6nnbHO H_ nnirnllao· npeo6pa3y10muM cBeTo,Bb1_e cnrHanbl B a'.1eKTpH<tecKne: c aMn-

, Oc-raHOBH~C!I · Ha', HeKOTOpbIX B03MO)KBb!X Bapn,aHTaX npaKTH'l0CKoro HC1;10llb30BaHH!I 

cpoToane1tTpll'l8CICIIX . CBOilCTB zcpeM~HeBbIX neTeKTOpOB •. 
• ' 1.1' ' , , ' 

,1. c' llOMOIIJ.blO CBeTOBbIX HCTO'lHHICOB yno6ao npoBep!ITb H KanH(ipOBSTb annapa!,YPY, 

·B KOTOpoll. 11nepHble-'laCTHUbl .perac~pBpyIOT'C!I nonynpoBOllHHKOBbIMH neTeKTopaMa ... np~ 
• .,··__ r , ·' ' .' _, r, , , ,• · • · 
·i STOM MoryT. 6b!Tb B3MepeHbl KaK: ·, aMnnHTYllHbie, Tait H B!)eMeHHble xapaKTepHCTHICH an-

·1 , . , . . . . . : , . . . 
, napaTypbI, ecnH ocBeIUaTb, H8CICOllbKO neTeKTOpoB 0,UHOBpeMeHHO. 
,I; ',· : . · .. " -;_'. ' . •.• • ' ,·:-. ', 

, . .· , . . - 121 
2; Co<tneHHB no1.1ynp?BOll~HKOBb!ll _C'l8T'lHK co CUHHTHnn11,:op?M· . H n_oMecTHB, noc;-, 

•nenaall B,-nyn1,cnpy10IUHII ~Y'lOK 'l~CTH~'- }cKopaTen11, MO>KHO npaMe~HTb TaKoe 'ycTpollc'rBo . ' ' . •" ,, ' . .; . - ' , .' \·· ·. '· .' , 

, , llll!I ,OnpeneneHl!!I ,RHT8HCHBHOCTH ny'lKa. npa STOM HCilOT!b3yeTCSI 60llbWrul painHAUim~-: 

Hall CTOf\KOCTb CUHHTHJm!ITOpOB no cpaBHeHHIO, C KpeMHH8Bb!MH p -,n_-nepexona"-ill. 
' - . " , . . . ~ '~ . ', . ·- .. . , . . 

, ·. . . . ,l 
3. KpeMIIHE!Bble n~:reKTOpbl MoryT 6bITb _Hcnonb30BaHbl nnsi onpeneneHH!I 'KOOpllHHST 
/5/ . . 

'fro6bl onpenen11Tbl nonO>K8HH0'H~Kpbl B OllHOMepH?M cnyqae,. H806XOllHMO. H 

nocTaTO'lHO -H::iMepaTb OTHOweHHe· aMrinHTYll nByx·'neTeKTopoB' 'J· =~ H u - A · 
, ' .' .', , ,. " ', t x•· , 2-·~1•' 
1:ne,, , f -:paccTOIIHHe .Me>KJlY ne:i;eKTOpaMH,, ·' x -: pac;ToSJHHe oi HcKpb1 no onHoro 

" H3 neTeKTOpOB; A zcoacpq,HUHeHT, nponopUH~HanbHhill•·S!pKOCTH .• HCKpbl. EcnH 113Me-. 
·-:. 

p!!Tb He OTHoweHHe ' 'J , a C~MH
0 

3Ha'l~~H!I 
'J . . . 

HHq5opMaH_HIO 06 . l!PKOCTH HCKPbI._ 

U 
2 

, TO MO>KHO nony~ HTI,, Kp'o-
, (' 

·.' '4a~~eHHblll :npnM~p. nycTb . f • 300 MM. Ecna HCKpa B03HHzcna TO'lHO .B cepea~He, 

a ~~TeM ~e-~E)MecTu;acb Ha 1 M~, ~~ ,npH a'.~?./H3M~~~HHe OTH~W~HK!l · ,~ · .. cocTaBHT ,' 

2,5%~ np~ll~OnOl-KHM Te~epi;, q~o,, ·, x _ , ";' 30 'MM. B·' naHHOM cnyqae CllBHfy ti. x ,= l MM 

tSyneT :coOTB0,TCTBOBSTb,. ti. , u, . = ., ,5%. J.1aMep!ITb' .;.aKHe pa3IlH'lH!I _B HaCTOIIIU:e Bpe-
.· ·. . ' • . TJ 2 

MIi He !IBn!leTC!I TpYnHoll _3ana:iell. 
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, 
\, 

•.I 

I·. 

~ il1rn' onpeJ:teneHIUI KOOP.llllHST HCKpb1' B ,nnOCKOCTII. Tpeo;~TCSI JlB0 napbt .neTOKTOpOB, 

pacn~·no,>K,eH~b~ no B38H~HO n;pneHJlHKi1111pH,blM HaapaaneHH!IM Jc:M;pHc: 4/ ,; :npH 3TOM' 
• , • , • I • 

Y'IHT b!BSeTC~ 1 KSK paa6poc . B_ 'sipKOCTH HCKpb!, , TSK·, H yrnoe1,10' 38BHCHM,OCTB B · qy'ac'TBHTem;-
1 . ' ' 1 ' ·., t' ,. , 

HOCT~, .rteTeKTOpOB·, EcnH' nonc»KeHHe IICKpb! onpeJ:temleTC!I 'e npHMOyI'0'.1bHOll, C0KUH~ Re-
., ~po~oll KaMepbl, TO YJlOOHee ecero pacnonaraT1,_ J:teTeKTOpb! no· :rrnaM Jl6HH·o·11c ceKUHII, 

~. • : . , . • • ··,, . , I ' . . ·.,. ' , . . . , , , .· 

npa H3MepeHHH KOOPJlHIIST HCKpb! B, KaMepe MoryT .B031!HKHyTb .'HeKOTOpble ocno>K-

; 
.;_· 

' ' ' ,.··:· t ' • , •' '." , /1 . ' , ~ .'- 1 , , : , . : , • / • . • / , , ~: 
~eHHII,, 06ycnoene11H1,1.e o~pa:K~!IHeM cneTa OT, a_neKTPOJlOB KSMep1,1,' e peayn&TaTe qe~_o / 

\ \· ,• ; •' '·• • ' '- ' ' I 

no!IBIITCH COOTBe'l'CTBYIOUlHe TP)'.JlHO?,'J'H B ,,onHCSHHH. 38B,HCHMOC_TH aMnn_HT)'.Jl bl, ,HMnynbca, 
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: ,., s.:~ ar., = -ti. s~~ ct:i. 

2•· 't3 ~~"'-4'i ~ 1" sc:~,tt~., 

~.,~set,+~ ~i·«.i,= _e 
. . . i ' ' - . 

'l3 cos a..3 + ;''l" cos a.., = :e 
·. ',i . • .... - . .·. ·" ·ea. 

3 :1. + 'l3~ - l i -z:s SC:n, (a,+ dJ) =·-T 

P ·H c,' ... 4. 1 ·,K pnpe,i:teneHHIO KOOp,i:tHHaT HCKpbI c· llOMOlllblO 'IeTbipex i:te:re~T~poB:,:. 
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