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OB!llAfl. xAPAKTEP11CT'i1KA PABO'IH 

· AKTYMbHOCTI> ripo6JieMbl. OKoJio 50 · .rieT HMB,I\ :i3 pa6oTe !ii.E. TaMMa 
H 11.M.~paHKaI I 7 B .paMKaJC MaKpoCKOil11ttecKott .Te~p1111 IlOJI~ 6Wia· peme:.., 

·Haaa,I\atia_o6 113JiytteH11113apsi:µ,a, 'ABHJI\Ylllerocsi: B·6ecKoHei:ruon npo3patmol1 
cpe'Ae, O'l'fi pa6oTa 3aJIOlltl1Jia OCHOBbl

0

TeOpl111li3JiytleHl1fl BaBl1~0Ba-qepeH.:.. 
· icosa' ( 11Bq, ) ~ KOTopoe · BllOCJI8,J:tCTBWI HamJio Illl1poKoe npH~eHettHe B · P~-:

. ~ ' JIHtmoro po'Aa 'AeTeKTopruc 3apIDKeHHblX ttacT11~ 11 psi:µ,e ,ll,pyr11x np11JioJKeHHtl ~ 
' ' ~ ' ' '- ' ' I', . . ' • \ 

Ho 3Tl1M He :11cttepnb1BaeTcsr 3HatteH11e, ,ll,aHHof\ pa60T1,1. B Hett BnepB1,1e. 6b!JI 
' 'AaH c~oco6 . ytteTa BJIH_mmsi: no.impH3at\11H cpe,ll,l,i Ha BeJI11tt11Hy noTepb 3HE!p-
. rH11 3apIDKeHHoli ' -.rac-rmi;u B. cpe'Ae. IloJib3YRCb ,ll,aHHblM MSTO,ll,OM .· a llll1POKOM 

cneKTpMbHOM µ,11anaab~e. a.(l)epMH I; 2 / BH6C CYllleCTBeHHOe .. 113MeHeHHe l3 '' 
: ' ', > - ,' • ' ',: • ,. ; • ' •• \ '. : 1 

· • 3HepreTHtiecKyio 3aBHCl1MOC'l'b IlOTepb 3Hepr1111 3apIDKeHHOli l!aCTmi;li B : ' ' 
. ' •' ' . \ ,, ,' ,, ''. ' . 

cpe'Ae ( IIJiaTo !liepMH ) • KpoMe Toro~ BJmRH11e noJisi:p:113~11 cpe)i.1,1 HaJIJJlo 
caoe Bb!pWKemte · a aqqieKTe IIJIOTHOCTH." ; . ,. , · .. . , .. 

. . KaK B OCHOBOilOJiarruoiqen pa6oTe /··i. I, TaK 11 B pac~~Tax 3Hepre.;; 
T:11ttecK11x n0Tep1:,. / 2: I paccMaTp11Ban~cb µ,ri11JK~HHe,ttacT~l.\bl no· 6ecKOHett..: 
HOli TpaeKTOplm. P~meH11e 3~8..tlli o. nep~xq~OM 113JiyqeHHH /_ 3 / l1, B , · 

, ttaCTHOCTH,. · B n.nacTHHKe, ·, noMe~e~bn B BaKYYM /A • /, 3KBl1BaJieHTHOe. 
'yqeTy rpaHH'QHhDC, ycJioB11£\ B Teop1111 }IBq, n'p11BeJio K 

1
6ypttQMY p~l3iira10 ,. 

11CCJieµ,oaaiuiR •. 3Toro 'si:BJieHHSi •• IlORBl1Jil1Cb nepCII8KTl1Bhl 11CilOJib30BaHl1Si' ne-.' . ' 
. pexo,ll,Horo; l13JiytteHl1ll 'AJISi per11_CTP8.Lll111 YJibTpapeJIHTHBHCTCKHX tl8.CT11Q •... 

··. Bonpoc o BJIHRH1111 AAHHbl p~a.Topa HaCcBolicTBa · Mi,q B03H,HKWI Y)ke 
'a pBHHHX p~C5oTruc I 5 ,, 6 /, Ho OH cTan:oco6eHHo aK~YBJibH~: a CBRsH:c /. 
paaBHTHeM · HccJieµ,oBBHHli nepexo,ll,Horo 113Jiyqe~1111. 11 AelicTBHTe~bHo; so : · 

,/ I. •,. ,- ,' , , . ,, , ., . i ,· • \ 

Bcex npaKTHtteCKHX np11Jio:i,;eHHSIX, TaKHX, KaK C03,ll,aHHe ,ll,eTeKTOpoB 3apsi:- . 
JKeHHblX .ttaCTH~, paapa60TK8... l13JiyttaTeJiei\ .. ,ll,JUI ·pMJIH~blX cneKTpaJibHblX , 

; ~aTIMOHOB ;: onpe'AeJieHHe Il0Ka:3aTeJISi npeJioMJiemrn . B
1

e~e~TB H ,ll,!)yrl1X, 
: . HCilOJib3YIOTCSi 1 pB,I\HaTop1,1 KOHetmcin T0Jlllll1Hh!., PactieTbI JKe IIpOBO,ll,SiTCSI, KaK . : 

: npa.a~JIO' ; B paMKBX TeOplil1 TBM!,!a4pruiKa. ,ll,JISi ,. 6eCKOH~tlHOI\ orpaeKTOp1111 , ', . 
'ttac_TH~. _113 aTbn Teop1,11,1, B, qacT~OCTH~. cJie,ll,YeT~ ttTCl np11 cKopocTH -ttac- · 

, \ TH~, Me!'{bme~ qiaaoBon cKopocTH caeTa B. cpe'Ae (.' 'AO nopora · ), 11Bq OTCYT.-. 
, cTayeT. B HeKOTOPbIX aKcnepHMeHTBX µ,ocTaTotmo ttyBCTBHTeJibHait MeTo,ll,H·- · 
Ka Il03BOJISIJia o6HapymtTb H3Jiyttel-\He .. H HHJKe . nbpora: 11Bq' ·. HO aBTOpbl •. OTHO-' 
CJ.1Jil1 ero Ha .CtleT COIIYTCTBYIOll!HX' 'qioHOBhlX npo~eCCOB.' , . 

. . B HaCTOSlll!eR µ,HccepT~:11 ynoMHHBlOTCSi l13B8CTHl,le · CBOfiCTBa 11Bq, HO
OCHOBHoe BHHMaHHe cocpe'AOTOtteHo. Ha me b~o6eHHOCTSIX, 06,YCJIOBJieHHb!X 
KOHetnioR TOJiilll1Hon pAAJiaTopa. · · · · · , 

\'-~'.·-:-··' 
, i {Jr..,· h.i..:1,;:-~u.l· .. ~.~,1~: tt'tCrt1TYl 

, . l , • 

·~i th•f1.·!_1:.•~ ..... ,·v :,.;_rr 1'tt4'!'fl)'!',""'t'.·t.,~ 
'""'··'f"'-"' ,:.,iU.-.fl, •:~' --;H•lo,\ I ~,J. .. -..'l~ ' 
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UeJib paoOThl - HCCJI8,IJ,OBaTb: CBOi1CTBa imq B p~aTopax KOHetmon 
:TOJUllHHbI n noK!3-3aTb nx. HaMeHeHtte a aaBHCHMOcTn'oT TOJlllJI-Uibl pa,u,HaTopa, 
ablprufot1Holi . B .ii,mL➔ax so_m1. · · · 

HoBl13Ha pa60Tbl. C03,IJ,aHa 3KCn~pHM8H~aJibHM YCTaHOBKa, o6JIB,Liai0~ 
!JlM 1lll1pomu.n1 IioaMJJKHOCTmr.tt nccJie,u,osami11 csoi1cTB HBq, . soa6~aeMoro. 
oJieKTpOHHMU ·u To-m11x pa,u,;taTopax. C noMO~b;o 3TOi1 ycTruIOBK11 ·snepm,re 
6!,JJIH ·B!,ITTOJIH8Hl:l :· · . . . . · '. . 

I.· :-tccJie.n,oaa,nl.fl 4>opMbl yr~oBblX · pacnpe,IJ,eJiett~n ttanyireHHfi c AJil1HOH 
' • I O , .• • ' ' 

somm 2!500, 3000, 4000, 5000 A 11p11 TOJI!IlliHe ciJ:0,1J,11HblX pll,IJ,liaTopoa . · 
' ,- . 0 . - . ' 

10400,~12400, :25000, 41000, ?7000 A B 06;mcT11·:meprm1 aJieKTpoHO_B' 
RaK Bb!illS, TaR H HHJKe · nopora HBtJ. , 

2; · AccJie,u.oaa"rne . oTKJIOHeHH.fl• noJ10JKeH1111. MaKcHMY?Ja B · YPJIOBblX pacnpe
,u,eJ1e1-i'1l.flx · OT xapaKTepHoro yr.lla·· HBtJ. npil pa3JIHtn-iblX 3Hepril.flx' OJISRTpOHOB: · 

,3. }fcc.rie,u,oaairne. OTHOCl1T8JlbHb!X' 38B11CHMOCTSH ~blXOAa 113.rryi.eHlifl II0,11, 
yrno1v1. 40° 11 :noJIHoro Bblxo.n,a oT·. aHepr11if anhTpoHos·. · · _·. 

1 
. · • · 

4. 'i·lccJie,u,oaa11>1e !J.1111.f!Hilfl MHOroKpaTHoro paccemtHfi 3JISKT!)OHOB B 'cpe:.. 
. ,IJ,8 ·ua · c BOHC'l'Ba 11:BtJ.' · · · · · · 

,;13 HJiA,'11138 3Kcnep11MSHT8JlbHblX peayJibT8.TOB w COITO~TaBJieHII.Fl. 11X C. ,; . 

. pactleT&m ·pai~HIIHLIX xapaKTSPIICTv!K 11:BtJ ycTaHOBJieHbi HOBhlS ipaKThl: 
. ' ; I. CfoyicTBl!e nopora 11:BtJ np11, CKOpOCl'I! ,qacTll~,p~BHOl1 qiaaosoJ:\ 
. cK9poC1'1! CBeTa B cpe.n,e 

1
; A)lll: fl~118T0p0B IWH8tm0H '.l'O~H!.,J; . 

2. ·Ha.ir~mie, ,11,BYX CKOpOcTel1. ttaCTl1~1, OTJ!lltlMI!!IIXCfi. OT qiaaoaoif'cRo..:: 
. poCTH CBSTa •B cpe,u,e,o~iiOH 113 KOTOpbIX ycJIODHO MOJKHO npmmc_aTh rroporo-

Bbl8 c;BoncTaa. · 
3.; i{eJI1-meJ:\riatt aaa11cMMocTb Bhrxo;ia 11aJ1yqeH11H. OT TOJrujl!Hl-rp~aTopa, · 

11pOHBJIHOlI\8:IICfl 11p11 MaJiblX ( no cpaBHSHHJO C A,'11;1HOi1 BOJ!Hhl :.) .TOJl!Ijv!Hax 
p~1-11iTopa. B,IJ,MH' OT nopora. II np11 ace. yaeJillq~B8.iOUJMXCR. TOJ!ll!IIH8X no. 
Mep,e'.np11C5JiiiJJteHHil K nopo;y. · · , . · ,. . , . 

. ·· . Haymmn 'l.\SHHOCTb, 3Kcrrep11MeHT8JlbHO 1-1ccJie.rr,oaatt1,1 11· ITO,IJ,TBep~eHhI 
pacqeTBM11 HOBhl8 CBOl1CTB3. 11:BtJ,: cyqeCTB8HHhlS ,ll;Jlfi 

0

pa,n;l!aTOpOB KOHEltiHOH , 
• • > ' ' > " • 

\ TOJ!ll!IIHbl. , , , , 
IIpaKTi1qecKM' ueHlIOCTb; ilonyqeHHble. i3 ,IJ,llccepTfil\,111 peayirbTaTbl MO

ryT 6btTb HCITOJib30BaHhl rrpa paapa6oTK8 P83Jll11.JI:!Of'O pO,IJ,8 qepeHKOBCKIIX 
,n;eTSKTOpOB II qepemmBCR1ti H3JiyqaT0Jiel1 ,IJ,Jlfi pa3mltmblX crieKTpaJibHbIX 
,u,wanaaoHos. . 

' : Il.y6JIHKar.µm. Be OCt{OBY · ,11,HCCSpTat~,rn !!OJ!OlKSHbl · pesyJibTaTbl IIJSCTII pa-
60T· rr;:-:12/. ,ony6JIHKOBaHH~ ·a BH,IJ,S cTaT~ti B JKYpHanax "it,IJ,epmm qi11-
a11Ka" II "IipH60pb! 11 TSXHHKa 3KCTT8pliMSHT8.11 

1 a. TaKJKe B BH,D,6 ·npenpnH-
-· ' ·- . ,_ . .- ' . ! . 

TOB' i-i C006l!lS!ll111 Q}lllif, 

Anpo6agnu; OcHOBHble peay~bTaThl ~ccepT~II ,IJ,OJIOlK8Hhl Ha Hayir-_ 
HblX cewi,Hapax Jla6o.[)aTOpHII ,Hei1_TpoHHOi1 <pI13l1Irn OIDil!; 

2 

\ 

'-,,. 

1 

t 

r 
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' '061>eM pa60Tbl. ·-,L\HccepT81\Hfi COCTOIIT Ha;BBS,IJ,eimsr, Tpex rJJaB 11 
. 3aKJiiOqeH11.iI. Pa6oTa H3JIOJKeHa Ha 98 CTpru-!a~ax MaJID1HO!ll1CHO~O TSKCTa/ 

CO,IJ,Spm!T 2? 'pHCyttKOB, 2, Ta6mi~; 'Bu6.1iuorpaip1111' BKJIIOqaeT 63 °H811MSHO- •' 
BaHHfi~ , , . . . , ' . : .. . .. : ·: ·• . , • .. , ' ' ; . 

Ha 3a!l@TY 'Bb!HO CHTCfi: · . , 

,,, 

I. MeTO~Ka IICCJIS,IJ;OBaHl!fi npocTpaHCTBSHHhlX,cneKTpaJibHbDC; ITOJIRp113a~ 
~OHHblX,; 3HepreTHqeCKIIX xapaKTep11CTl1K 113Jlyi!SHll11°: B0°36Y7MaeMO~O ;JieK.:... 
TpDHaMH B p~iiaTopax p83Jil1tiHOH TOJ!ll!IIHhl, ......... • . . . . . . 

2. PeayJibT8Tbl IICCJie,IJ;OBB.Hl-111 ·yrJIOBWC pacnpe~eJISH,!J:\ II OTHOCHTSJ!bHblX , 
38B11CIIMOCTeti BWCO,IJ,8 11:BtJ B p8,1J,118TOpax KOHStiHOl1, ~O~Hl,1. . . . 
-3. PeayJibTaTbl,HCcJie,n;oBBHl1fi BJIHfiHHfi MHOro~paTHoro pacce1IH1111.aJie~~ 

Tpottoa B cpe,n;e Ha HanpasJieHHOCTb iii noJifip1138QHOHHble csoticTBa HB'1 • 
4., IloJI01KeH11e_ 06 OTCYTCTBHII m:ipora HB'1 np,1 CKOpoCTl1 qacTH~i-, pasifon 

qJ830BOJ:l CKOpOCTli CBeTa B cpe,n;e' ,ll;JIR p~11a:ropoa KOHetmciJ:\ TOJ!ll!IIHbl. 
' 5. iliopMYJia ~ 'IIpaKTll'l8CllliX rroporoB HB1I n peayJIJ,TaTbl. 88 8KCII8pllM8H-
T8JILHOii rrpoBep~. ·. . . : ' . . . . . . ' \ . 

6. llOJIOlltSI·me O HSJIHHSAHOJ:l aaBHCHMOCTH- BhJXO,n;a,naJ!yiJSHHfi OT TO~Hhl 

·. p~aTopa. 

CO~E ~CCEPTAL(IB1· 
,• 

Bo BB686Hl111 ,OTMeqaeTCfi aKTYaJibHOCTb 11CCJIS,IJ,0B8Hl1fi .. saBHCIIMOCTII· . 
. C_BOJ:lCTB, 11:BtJ OT ,TOJ!ll!IIHbl p~aTopa~. 06C~8!0TCfi TaKJKe BOITpOCbl. COOTHO
. meHHfi MelK,11,,Y 11:BtJ·,rrepexo~ 1:1' TOpM03HBM lI3JIY'l:8IDUlMl1.0TM8'!8Hhl 00lltl18 . 

MOM8HTli 1:1 HeKoTopoe paaJilllfiie · MelK,ll,,Y BTllMl:1. · TpeMH. Bli,I~aM11 HMy-qeHHii. C\IX)p- ·• 
MyJillpOBaHal{8Jll, paOOTli, riepe'lliCJI8Hli.OCHOBHl18'P88YJILTaTu. . 

B rJiaBe I ,1J,8H;-KP8TKl1A,06aop·11cc.iie,n,oBB.Hl1J:l,HMeIOUJMX Henocpe,1J,CTBeH
HOSOTHOWeH11e K sonpocy 06 11:Bll 13: p~aTopax KOHStiHOA TOJ!ll!IIHH: ffaJia~ . ,• 
rae-rc11 Teop1111 T~a:-4lpattKa - periieH11e 3~aq11 06 113JiyiJSHHl-f aapa,IJ,a~ ·' ,: · 

' ~BlllK.YlllSI'OCfi B npoapatmOM ,IJ,ll3JISKTPIIK8 no 6ecKOHStiHOA TpaeKTOp1111 •. rip11-. 
: BS,D,SHbl 4JOPMYJihl ,IIJ!fi pac~eTa xapaKTSp11CTIIK l13Jlyil6Hl11l, B036~aeMo'ro sa

pfi,IJ,oM; ·,1J,BHJKYilll1MC11 ·iia .KoHetiHoM ytiacTKe nyT11 a·· 6ecK0Het1HoA' cpe,u,e. &i-· 
noJIHeHo HHTerpapoBB.HHe no yrJiaM 'qiopMyJibl.)Vlfi yrJiosoro pacnpe,u,eJieHHfi 
HBtJ · ii 06I11eM B1-t,n;e 6ea KaK11x.:.JI1160. orpatt11qeH11n Ha ,IIJIIIHY TpaeKTOpii11 aa
pfi,!J,a B

0 

cpe,n;e. B pe3yJ1bTaTe ITOJ!ytlSHa cymm 3JISMSHTapHbIX qiytt~J:l,KWK_;, 
,ll;BJl:,H:3 KOTOpbDC ITJ!aBHO'H3MSHfiSTCR BO BCeM ~anaaoHe B03MOlKHblX 3Haqe.:.' 
HHA fa

0 

11 He , 06H0.pYJK11BaeT. ~aKHX-JIH60 OC06SHHOCT8A np11 CKOpoCTII ,qac7\. · •,-
Tl!~, paBHOJ:l qiaaoson CKOpDCTII CBST·a ,B cpe,1J,e. IlO,IJ,tlepKHyTo, q;ro 3as11-
CIIMOCTb' BhDCO~a H3JiyiISHIISI oT ,IJ,Jlllfrn TpaeKTop11i_qacT~Ql,I_DKMblBaeTcn 

1 · 

3 '· 

.• 



HeJI11HeliHOH ,. llpll A/Il!Hax, cpaBHl1MhlX ,c ,11,JiliHOfi BOJIHbl 113Jlytl8HIIR, a ,11,JIR 

CKOp()CTH qacTl14bl,()JIH3K()H K qiasoaon CKOpOCTH.CBeTa B cpe,11,e, HeJI11Heli
HOCTb coxpamieTcR 11 nptt '.sHaq»TeJihHO. 6oJihnrnx ,MIIHax TpaeKTop1m qacTH:.,; · 
4bJ. Ilp11ae,11,ettbl ,popey.nbl ,11,JIR pac1.1efa uaJiytleHHR c ·orpaH1-11.1eHH08 ,11,JIHHbl : . , 
TpaeKTop1-111 1.1acT11q1,1 s cpe,zie,BbnueAWero 'B BaKYYM, a TaKJKe 11a;ry-qeH11R, ,_
soa6~aeMoro aapR,J\OM, 11epec~K8f0Iljl!M ,ll,113JI8KTpHqecKJ"tO 11JI8CTHHKy~noMe.:.. 
~eHHY~ a' aaK.YYM• PaccMoTpeHo.BJIHRHHe MHoroKpaTHoro pacceRHIIR aJieK-'. 

• ' ,. ! \ -· -

TpottoB a cpe,11,e Ha cBo8c>raa l1Btf. , 
, ' B I'JiaBe Il npe,11,cTaBJieHa Me;0,11,l1Ka 3Kc11epHMeHTaJibHOro IICCJie,11,0Ba-. 

mm caollc'l'.B l1Btf. KpaTKO on11_c,att ycKop11TeJih aJieKTpoH~B c npe,11,eJihHOH 
attepr11en 300 xaB. Uo,11,po6i.io-paccM0TpettaTeXH11Ka'11aMepett11n paaJil1q.'{blX 
xapaKTep11cT,1K 11a;ry-qeH11I1, aoa6~aeMoro aJieKTpOHaMl1 B pa,IJ,1,iaTopax, 
'npe,.qcraa.nnIOiljl!X co6oi\ nJiacT11H1<11 cmo,11,bl, TOJIIljlllia KOTopwc. a, HecKoJihKO . 
paa '60JI1,llle Ml1Hbl BOJIHbl' ;rccJieA,YeMOI'O lll;Jiy1.1eHIIR. On11cfilla OllTllll.leCKM ', 
'CHCTeMa; ll03~0JIR!OlllaR 113MepRTb yrJIOBble. pacnpe,11,eJieHUR yaxoro· Y1!8CTKa 
CTl8KTpa ,Hairytiemm 6es: hepeMel!leHl1R MOHOXpoMaTopa. 0TMeqe~o B8JKH08. 
npenM,YllleCTBO IICl10Jib3yeMoli ,M,eT0,11,IIIKH no.· cpaBHeHlllO .C np11MeHRBllillMIICR, 
pruiee ,11,,in attaJIOf'llqHbfX-~a~a1.1. Otto aaKJIJ01.1aeTCR B TOM, l.lTO,BKJia,I\ KaTo.- " 

,l1,0JII<JM11Hec4eHJ.V1ll,BVJCCJieAYeMoe 113JiytieHHe onpe,11,eJIJI8TCR He TOJibKO B 
peayJihTaTe 113MepeH11R 110JIRp1138J.V111·,. KaK 3TO 06bM!O ,11,e;rae;cst, HO~Kpo-

, Me Tor'o', npttBJieKaeTCR Kp11Tep11~ ,11,.ri11TeJibHOCTH aaTyxaH11R. 3To ,11,oc-r11
1
ra.:: 

' eTC.fl nyT_eM 113Mepeim.ii BpeMeHH 3~epxtKl1 i-1Ml1YJibCOB' ' COOTB8TCTBYl(IllilX . 
:oT,11,eJibHb!M aaper,1cTp11poBaHHb'!-1 ·qJOTOHfill, OTHOCIIITeJihHO MoMeHra nonMa-

•• • • .• • • ' , ' • I 

Hl1R KOpOTKOI'O CI'YC'l'J(a 3JieKTpOHOB Ha. P~lllaTop. , , : 
. . . . . . . . . . ... I 

Om1ca.u1,1' TaKJKe. pasJI_lll.lHOI'O p9,11,a KaJI1116pOB0qttble 113MepeHIIIR' a IIMeH-
HO: l-13MepeHlll8 OTHOCIIITSJ!bHOtl, aiBHCHMOCTIII · QYBCTBIIITeJibHOCTl-1 per11cTp111- ,', ,. 
PYIOllleI'O ycTpotlcTBa QT, yrJia H8ClJL0,11,8HHR, cneKTpaJibHaR KaJIH6pOBKa Mo..: • 
HOXpOMaTopa II onpeieJieH111e BpeMeHHolFarrnapai-ypHOH 4JYHKJ.V1li pasperiiettmJ •. 

. B 38KJIIQqeH11e. f'JiaBbl paccMo;peHbl acmpocbl 'HaMepeHIIIR T;JI:IlllHbl ~a
TOpOB .II BhltlliCJieHIIR 110KU3aTeJIR npeJIOMJI8Hl1R ~JIR. CJII0,11,b! B IICCJieAYeMOM 
crreKTpaJibHOM-' ,IJ,11anaaone .- , . • ' 

·. B r;raae Ill 1113JiararoTcR pe~yJibTaTbI a~cnepHMeHl'aJihHoro Hcc;re,11,oaa
HHR paaJIHqHbJX xapaKTep11CTl1K JIBtf II npoBO~IIITCR' conocTaBJie1me IIIX C pac
l.18T~b!Mll aaBHCl1MOCTRMl1, Eb!JI~ H3Mepettbl YI'JIOBble pacnpe,11,eJieHIIIR IIISJiytleHHR. 

. o , a .· ,. , , , ~ . . . . 
c ,11,JiliHOH BOJIHbl 4000 A 111 5000·A c llOMOlllb!O CJI!0,11,RHOI'O pa,I:\l1aTopa TOJililll~ 

0 . ,, . ' ✓ • ' 

Holl 10400-A; MaMepeH11R npoB0,11,HJil1Cb ,11,;rsi atteprm1· aJieKTpOHOB KaK Bblllle, 
-raK ·,1 HHiite rropora, noJioJKeHHe KoToporo a •cooTBeT·cTBHl1 c Teop111~il TaM-. • 

Ma:..(I?pattKa onpe,11,e;rneTcR. HaBe_cTHb!M cooTHoruettHeM. MSlK,ll.Y cKopocTbIO ira·c-
. Tllq!,l ll)IOKaaaTeJieM_ npeiroMJieHIIIR cpe,11,bl: 
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Ha6JII0,11,aJIHCb (·p111c.l ) }J,OBOJlbHO lllllpOKllle Yf'JIOBble pacnpe,11,eJieHIIIH, 
KOTOpble xopo~oorrncb!BaOTC.R Kpl1BWlH, paccq»TaHHb!MII l!O qiopMyJie }],JIR 

'1113Jiytl8Hl1R, B036~aeMOI'O 'B·. iIJ1aCTl1HK8, _noMellleHHOti' B BaKyyM' rrp111 npo:.. 

,: 

XOlK,11,eHHH qepea Hee-aapIDKeHHoll qacT~4bJ. HoJioJKeH11e MaKCIIIMYMaKaK pac
Cq»TattH6ro yrJIOBOI'O pacnpe,11,eJieHIIIR, TaK « 3KCrrepliM8HTaJ.lhHO Ha6JI,J,11,ae-
MOH aaBHCHMocT11 CYJliSCTBeirno ·oTJittl.laJIOc~ OT- xapaKTepHoro, yr;1a · J1Btf , ·' 
KOTOPllil:C y-qeTOM npeJIOMJierilllR CBeTa Ha rpaHHL\e CJI!0,11,a~BaKyyM orrpe,11,e-
JI.ReTCR 4JOPMYJiofi: ·, · · · · · , 

• £1 ' .t:n2 - .:L 
Stn Uo =:= Y' .132 '(. 2 ) ' 

II0,11,po6Ho HCCJie,11,0BaJIVJCh yr1.IOBble pacnpe,11,e;remrn B6JIU3l1' 'nopora 
( l ) ; \llopi,!a 'ux _He npeTepneaaeT KaKIIIX-JIM60 IIIStJeHeHHli np_lll nepexo,11,e 
OT, CKOpOCTBH qaCTH4bJ, ,60Jihllll1X qiaaoaon CKOPOCTl1 CBeTa B cpe,11,e, K cy
iqeCTBBHHO MeH~nrnM' clCopocTRM.. I';raBHb!li ·. MaKCIIIMYM · ~ · yrJIOBOM pac~pe,11,e;re.:. 
HIIIIII; KOTopb!il o6bltlHO CB.R3bIB.Bl<lT C l1Btf, . IIJiaBHO nepeMellla.eTCR B CTOpOHY 

" . '• ' . • ' ' ,·' '. . ' ,' ' , 0 ' 
MaJibOC. yrJIOB np111 YM8HhllleHl1111 3Hepr11H. 3JI8KTpOHO B ,.11. ,11,0CTm:aeT yr ;ra_ 0 
np111 3Hepr11111 3Hal.llllTeJihHO\ HH'iite nopo_roaon ( pl1C, 2 .. ·)' onpe,11,e.nJieMofi ~3 
ycJ10B11R , ( l ) • 3ToT pesyJihTaT. Henocp~,l\CT.BeHHO cJie,eyeT 111a atta.1rnaa · 

yrJioBllX pacnpe,11,~emm IIBtf. B )tllccepT• · iroKasaiio, ~To . c~ecTBYJOT ABS 
CKOpOCTli ttaCT1114bJ, O,Il,HYi1113'KOTOpbIX'.MOJKHO•ycJIOBHO nplllHRTh B Kal.leCTBe 
npm-:Tlll.18CKOI'O nopora 11~q- ,11,JIR pa,iviaTopa. TO~llHOfi : , a ~ , r 

1. 
J31;2 = n ± x · < 3 > 

~ • I a. ~.• : ;· 
Ha pHc. 2 aKcnepviMeHTaJibHM. aaa11c111MocT_h 11 pac1.1eTHble. Kp111iii1e ·yKaahlaa.:. 
!OT -Ha pe~H3YIOlllHHCR. np11. ,11,aHHbDC . YCJIO Bl1RX' rrpaKTlll.lecimti nopor co· 31ia
KOM IIJiroc: B ipopMyJIE3 .. ( ,3 ) , . KOT~pblli Haxo,11,11TcR np111 aHatruTeJibHO 6o;ree 
HU3KOH 3Heprl111, ~eM nopor,. oripe,zie;rneMblll Ha ycJIOB»R ( l ) • 

0TCYTCTBl1e,Ka~iix-JI11160 3Kcnep11MeHTaJibHO Ha6JI!O)J,a8Mb!X aipiieKTOB; 
. KOTOpble yKaahiaaJlli 6bl Ha_'wiirnmii:i nopora:np11' CKOPOCTIII -traCT11L\hl,PaBHOfi . 
. giaaoaon cKopocT11 caeTa a cpe,11,e, ,no,11,~aep1K,11,aeT aaa11c1-1MocTb Bb!XO,IJ,a 111s-t 
;ryqeHilR;ll0,11, Yf'JIOM 40°oT sttepr11a:aJISKTpDHOB (plllc.3 } • Pac1.1eTHaR 111, _;· 
3KCnep11M8HTaJibHM saBl1C!fMOCTH HMeiOT n;raam,1n X0,11, Ill, ,11,aIOT BeJilllq»Hy Bbl
xo,11,a ,IJ,JI.R noporoeon 3Heprl!li, onpe,11,eJineMon 1113 ycJIOBHSi, CI ) , OKOJIO ' 
15 % OT Ma:KCll?.laJibHO~O. A!iaJIOI'l1q.'{l,lli xapaKTeii' IIMeeT 11 38.Bl1CIIIM~CTh ' 
llOJIHOf'O Bb!XO,IJ,a OT attep;irn' a'JieKTpoHOB, , ' ·. i ' .· ' ,, • • ' 

. ,. •;'.;' :1., \ l· ' ,', : . • ; • ,,, : 0 ' .0 

3Kcnep111MeHTbl c Pa.r\HaTop~ TOJIIljl!HOil -41.000 A H. 77000 A, npH 
sHeprHu· 3~e1<~poHOB 170~_250 KaB . rr0Kaaa.n111, Cl1-JibHoe, BJI11snme· MHoro'KpaT
Horo paccemmi'a';re'KTpOHOB Ha CBOtiCTBa B036~aeMOI'O, HMl1 l1Btf.,, ill111p111-
Ha YI'JIOBblX pacnpe,11,eJieH1118 cyiqecTBeHHO B;apacTaeT no 'cpaBHeHl1IO c ,11,ll

ippaKJ.V10HHOfi, CTene~b 110JIRp11138J.V111 YMElHblllaeTC~. 3Kcri'epMMeHTaJibHO Ha-. 

J ' 5 ,· ! 
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. HopwipoB8HHbte K MaKCHMYMY yrJIOBble' pacnpe,o.eJieHHR li3Jiyt{eHHR ', 
· c ,JJ.RHHOtt BOJIHbl:4000 CA npii TOJIIllHHe pa,$aTopa 10400 ·.A.' · .-· 

CnJIOlllHOR JIHHliett noKaaatt ,pacqeT no ~PMYJIEl ,o.im H3Jiytl8HliR B 
·_ ,JJ.H3JI8KTpHt1e'cKott ', nJiaCTHHKe. ,' 3K~nepHM8HTaJibHbie TOtlKH .rJzii )l,BYJC} 
HanpaBJieHHR · noJI.fl,PHa~H: ·_. sJieK-rp11t1ecKi-ftt aeKiop -. a· nJioci«foTit'' 
HaCSJIIO,o.eHHJI. ( o ) H B · nepneH,JJ.HI<YJIHpHoR nJio·cKocTW ( x,) . 
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3aBHCHMOCTb_IlOJIOJKeHHfl MBKCHMj'Ma B yrJIOBOM pacnpe,o.eJieHHH OT,3Hep.:. 
I'IU1 3Jie~TpoJoa: ·_ KpHBaJI, I ' - pacqeT no 4JOPMYJI8' 'AJI.R: H3Jiyt18HHR c' orpa
HHtl8HHOrO yt1aCTK~ TpaeKTOpHH a cpe~e. KpHBaR 2'-,no qiop~Jie ,JJ.JIR , 
HaJ!yt{eHHH a ,JJ.HaJieK-rp11t1e~KoR nJiacTHHKe,. KPHBM 3, - no 4JOPMYJie · (2) ;, · .... ' - ... ' ' . 

TOtlKH - 3KcnepHM8HTaJibH_ble pe3yJibTaT!"· ,. ' 

' 
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0THOCl1TeJibHM 3aB11C.11MOCTb Bb~O,I\8. l13JlytleHl!H 'ITO~ yrJIOM 4QO 0~~3H8p!'ID( 
3JieK'rpoH013~ Hpl-lBM I - pacqeT no qJOPMYJie ):\JI.fl, 113Jlyt.8Hl1.fI c· orpmiHqeH-' 
Horo yqacTKa Tp~eKTopmt qacTHI.\bl B cpe,Ile; i<pi,rna.a 2· '- rIO qiopMyJie ):\JI.fl : 

ll3Jiyt.eH~.fI B .:i.rnJieKTpHqecKotl nJiaCTHHKe; TO'llKI-I _; 3Kcnepd~eHTaJibHl,Ie , 
pesyJibTaTbl~ · CTpeJIKOH flOKasaHa 'noporOBM 3HeprH.fI, onpe,n'.~mieiia.a 113 

. YCJIO Bl1.fI ( I ) . ' '•. . . ' 

8 
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3as11c11MocTb !IOJIYlillipIDm yI'JloBIDC pacrrp~~e.11emtli: OT TOJimlllill .pa,IUiaTopa 
NJ.fl :mepr1rnMeKT,POH03 210 KsB l1·,I\Jll1Hbl ~OJIHii 4000 l.KplllBa.R.! ;:.; pac_; 
qeT no q:,opMy.ne i yqHTblBa:o~en MHOf'OKpaTHOe paccerurne_ 3JieKTpOHOB: B 
cpe,Ile ;' · KpHBM 2 - ,Ill1q>paKr.v,ioHHa.a noJiyWl1pHHa yrJIOBbDC · pacrrpe,I1eJieHHil; 
1_<p1rna.a 3 - pact1eT no qiopMyJie ,AJIR 11sJiy~eH1rn B ~s.rieKTpHqecKotl riJiac-

·. ~HHHe; TO~Kl1 - ai<cnepaMeHTallbHbie peayJibTaTbl. ' .. 

6JI.<i,I1ael',11ile yrJIO Bbl8. pacnpe,IleJIEiHH.fI COPJiaCYJOTC.fI C pacqeTHb!Mll ; KaK ):\JI.fl 
l13JiyqeHl1/l, ITOJI.fIPl130B'rurnoro B. ITJIOCKOCTII Ha6JIIO,I1eH11.ii, TaK H. ~JI.fl l13JIY- · 
tieHH.fI, IIOMpH30B8.liHOro s' rrepneH,Ill1KYJI.fipHOl1 }( Hen IIJIOCKOC

0

Tl1, ·KOr):\a B . 
'pacqeTax ytll-lTbl~aeTC.fI BJIH~lle 1MHOI'OKpaTHOro: pacce.fIHl1SI, 3JieKTp<>HOB., 
Cor.nacm; 3Kc11epHMeHTMbHblX H pacqeTH~ peayJibTaTOB CBII,I\6T€JlbC;ByeT; 

i . ' .' ,. ' .. ' . . . ' ' . . . ' 
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'KpoMe '1'01'0, 06 0TCYT,CTBl1H 38MeTHOl'O B,l{JIB.ga !{8Kl1X-:-Jil160, conyTCTByio
lllliX 1ipo~JccoB il13JIYtl~llliR, OTR~ftnib!X, n~ x~pa~Tepy OT HBq.' , . 

'3aB11c1-1MocTb :noJiyw11p11Hbl yrJIOBb!X pacnpe,IJ.eJiemin OT TOJIIl\HHbl p8.JJ,tta
Topa ,IJ,Jin 3H8!)1'1-111 3JieKTPOHo~·210 K3B ( p11c.4) fIO!{a:3blBaeT TaKlKe 
Cl1JibH,Oe, BJiltRHJ1e 'MHOl'Olfp8THoio pacceRH11R SJieK'rpoHOB H~ H81IpaBJieHHOCTb 
llliq. l!p1t TOJllllMile 'pagaaTOpa ClOJibill~ 51 .i\ . IT0Jiymltplt!!a Yf'J!OBh!X pacnpe,iie
.Jl8HHH p83R0 B03p'acTaeT ITO Cp8.BHeHlt!O C ,l:\H<ppa~OHHOiii •. ,TeM He M8Hee
YM8Hbll!e1me IT0JJYlllllpliHbl , C pocTOM i 'y,IJ;aJIQCb,'. Ha6JI;-O.IJ.8Tb, ITP,M H3M8peHl1,H 
Yl'JJ0BblX pacnpe,!\eJI8Hl1tt B Wl1p0KOM cneKTpaJibH0M ,IT,11arI830He·oT'.2500 .IJ.0 

0 , 

5000 A. 

BJIBO~ 

,Cuoi1.c1;Ba HB4 ,IIJIH pag11aTOp0B KOH8tniOH T0Jlllj],{Hhl CYJI\8CTBeHH0 0TJIH-', 
/qa-OTCR 'oT WJ-ipOKOl13BeCTHb!X, xapaKTep11CTHK, Bbl'reKaIOI!1HX H3 Teop1111 TaM.:'. 
Ma~pfilrna, · B K0Topo!l paccMaTp1rnaeTCR ,!\BHiKeHHe 3apR,!\a rio 6ecKOHetniotl ·. · 

. TpaeKTOpm( s HeorpaH11qeHtto~ cpeAe. B p9.6oTe aKcnep11MeHTa~thHo rro,!\
TEep}K,!\eHhl 113B8CTHhle pru-rne. CBOHCTBa HB1I: 

· , I. YrJIOBble, pacnpe,!\~JieHil!R · HMeJOT ,!\11<ppaKll,J10HHhli1 xapaKTep c l'JiaBHbIM 
'. I ' " •• f • 

'MaKC11MYMOM. ·, . ,, 
. . .: . . ' ,!·, ' . \, 

,.2., iloJJy;ill11J11Ha l'JJaBH0l'0 M8KC11MYM8 YM8HbJJ88TCSI C yse;mqeHH8M OTHO-a ~ . . ... 
ill8Hl1R . A . · ,' , . . . , . . 

3 .. HoJIOJK8Hl1e l'JJ8BHOI'O M8l<C11MYM8. npa6Jil13HTe.1lbHO c,Jie,!\YeT 38B11Cl1M0C
TW ( 2 ) ; HO M0JKeT CYJI\ElCTBeHHO. OTJIH'll8TbCSI :OT He'e ;np11qeM:OTJIMq11e' , ' 
YM8HbmaeTC~ C B03p8CTaHl1eM 1 . ' ' , ' ' 

' 06HapyJKeH1>1 HOBble CBOHCTBa HBq, HeK0T0pble 113 ,Hl1X 110,!\TBep~eHbl 
OKcnepHMeHTaJibHO: , , , , '' ' , , ', , 

l • .L\JIJL pagaaTopoB KOHetnio~ TOJlll1HHb! oTcyTcTByeT nopor HB4 np11 cKo
pocTa 'll8CT11L\bl,' paBHOtl <pa:30BOM CKOpocrn ·cseTa' B cpe,n.e.' 

2~ HM8IOTCR ,D.Be xapa1tTepHb1e• cKopocT11 _qacT~QN; o,D,Ha 113 · K0TOpbDC · M0-
JKeT.' 6b!Tb ycJ10BHo-.np11H~Ta- ~ KaqecTse npaKT11qecKoro iropora • 
3. 3aB~CHM~CTb ITOJIHOI'O, ~h!XO,D.a HBq ,OT ,II.Jll1Hbl pag11aTopa ·HeJil1HeV;!a : 

np11 1 M~rx •3Haq~H11six ' ~ '., HeJIHHetlHocTb' co:xpaHH~Tcw,r1Jisi see 60JrbJ111x 
. 3Haqetrn!L 1 .. ~o Mepe !1p116JIMJKetf11R cKopocT11 qacTl1L\bl K-¢830,s,on cKopoc
.·TH CBeTa, B ·cpe,n.e.' ! 
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