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KBJIOpHMeTpOB MOlKHO He TOJibKO H3MepHTb SHeprmo - H . KOOp,llHH8TH 
'IBcTmi.·· HO n·'a®BKmlHO pas,lleJIHTb. aiq>ami"':ir BJISKTpOHH '<rO:::Ki3ffilm> 
.IlBlKe 'rrpiri; .IlOBOJibHO 6o.TI:bmoM pasMepe:. OT,llSJlbHOtt era ' :5NetmH /:I; .. ; 
MeTo.n; pas.n;e.iieim.fl 'ocHoila!l '<Ha' .r:pa3:mffim · rrix>.n:oJibHoro :H·;:.: <runh 
rrorrepe~oro . pa3BHTiri.fl ' 8JlPOimoro R a.lleKTpOMarHnTHOro_' 'JrHBHH .• B 
BemecTBe' I<a.riopHMeTpo:B: tirsMepe!me- rrpo.n;oJibHoro r!pc$rn.fl' mmiifi 

' . ~ -- - .,."·.·. ; ~- >'. ~- ••. ·, '< '··,/ . •.. ,' ' f",'< ... -~, :;(';".' 

Tpe6yeT 60Jibmoro q:HCJI8'K8H8JIOB perHCTpBUHH Iri YBSJinq8HJri.fl 06~~Ma 

aHairoroBo...:UJriq;po13'ott ·s.ffeKTpoiOOW~; , · C .IlPY!'Ott ~; CTOPoml;. B 
ro.n;oci<m:nflec!OOc" '· K·aJiop:HMei-p8X c • ·' 'Me.riKott ·. ·' iilettKott rrorrepe'llHaH 
cifpYKTYPa · .rrm3HH JrisMe:imeTcH :a:s·.raMaTwiicKli. · ,.; · · .-

. :'B IiacToHDie~::padoTe '.Rcci.lie~oBaJiac'b '8'flli)e:KmHocT~ perncTpamm 
S.ijSKTpoHClB Iri·:BJlPOHC>B.'B' MomiJ1:blloM" csMII.mllir-KaJiopHMeTp~ 'c :P~iM~pOM 

' ,.. " ' ' ," ,' •' ,, .,., .,. ·. ;,, . . . . ' . .:·. ' ' ,.: 
R:qettKli 75><75 MM'. KOHCTpYKUirifi 1MO.l(YJIH 'Jri- TeXHOJIOrHH HSrOTOBJieHJriH 
era s.rieMeHTOB; omrcaffil 'B pa6oTe /2) / llfsMepeHHH. llpOBe~eHH. ~. ITyqK8X 

- ., , , " · •1 , , " • <' • ' < .i ~ '' I,' . ' '1 ,. • ~ • '''l •. • -~ 

. 'lt .. ..:..MeSOHOB Iri SJieKTpOHOB 'C 'SHeprHHMH .. COOTBeTCTBeHHO 40. Iri 26.6 
raE, · :Su:Be.n;eHmix'· · B Ka:Ha.ri 2A ycKopliTe.nfl ·~ y;_7o~ 'l/fccJie.IloBaHHH 
rrpoBe;tieHH: iia MaTpJriqHott:. Mopie 6,;6 ~o.nYJiei. 'llf.IleliTH®lli~UHH. qacirnti 
ocyfuecTBJIHJiacb" c : rroNiombiO MeTo~a~' oc:HoBaffiioro · Ha • · 'pas~ 
pacrri>e.n:eJieilltlt: • sHeproBu.n;e.ilemui · a.nPo~ ·if sJieKTpoMarknTHHX. .miliilett 
13'· ·nairepeq}l&M'; ,J:!aripa:BJieHHn • <rrpCXtMJIH .·· .nHB~~)":, C'npoBe.n;~Ht'·.aHa.ik~ 
.. ,"_ .·."·W·· ... _ .. ,, .. -~."~:·,, r .. ~~' "'·· 1-· -~ . y 1 

• •. l.. ~.;.~- .. ·."'·:·_, .-.~·r.··; 

S8BiriCHMOCTiri',nHCI18pCHH IIp$JIH Iri era lllOpMH OT M8CT8 IIOJIOlKeHHH OCiri 
.IIIriBHH :B'fiqefu<e\{' e(pasMepa, copTa Iri SHep~ .'Hl,CT~.·. . · .. ··.· 

. ' PerncTpaUHH '\imBHH , B~ .1(8JIOpHMeTpe . C ~. fiq~ttK,aM;( KOH~~or;o 
pasNiepa, · 'rrpmio:imT · K ncKaJKemfio · • HcTmmoro · '~fi · · mmHH ~ · • s!ro 

~ I ·. . ·,· • . . · ·' ·: J' : . t ;· . -~ 1 1 • ' : , :·; ~- , .._ •• : .' •• ·~· ' • 

IIpOiriCXO,nHT '.sa cqeT HHTerpiripoB8HHH SHeprOBH,lleJieHJriH '110 KOHe~ott 
' · • "r \''--"' · "' .• '. ~ , · · ! / : •' • , ~ . :: · " i ; ,, : .' r 1 : , · ' l '. . ... · .· ·. !Z. 

oOJiacrn "· .n;eTeKTopa. , MaTeMaTJriqeCKH · perncTpHpyeMHtt rrp$Jlb •.. ~HH 
M'oiKH:a· r!Pe.n:cTaBiTb · B :Bn.n;e cBePTKli . Hri~oro I1po(llwiH c . fiqe1bt8MH 

' • ·~' 1 . ; ,':. ' ' : . '. - ' . • ,- ~ ' - . ! • ,.:. ( ' ' . ~--

ro.n;oCKOIIJriqeCKOtt -. : CTpYKTYPH KBJIOpHMeTpa , ./3,4/ . . ! IlpJriq~M 
: .... . (-~ ._ .. ;' .. •.•:"·; :\ '·' _-,·-~Jl ''. - '·:.~' ~ ., c:,: . ;-!.:· ,:,.· ;.1-_._,_,: ,; 

. pesyJibTiripYDUBH '(pyHKUJriH.6y.n;eT t38BHCeTb OT.KOOp,li,IriH8TH OCiri.JIIriBHH,B 
~qettKe~ :'oda~o 'oii;HoMep~' HC~ ~-· a.ztr}oHHoro '.mmHH 

: ",';1>..';''!""•'<'· \J':'• ~ ·~·;'•!" ~-'l ;,•/;",~, ~',. <,; {• I.' '., 1: f;"~ .. ~ l ,·.~c :· 

rrpe,llcTaBJIHeTcH · fPYHKUHe! lex> (II. I). . (pHc. I. , KpHBaH I). 
PerHCrrPHpYeMmt IIpO(llH.iri, ·. 8JlPOHHOro mmiDI· P(x) . (il. 2) . llpe,llcTaB.ruieTCH 
CBapTKOtl CWm<nml 'tcx) c' .f!qettKo! K8ROpHM6Tp8~ ... · i c . ' .• 

B ·HqeJriCTOM KaJIOpHMeTpe.MaTp~Or~. TJriiia.y.n;o6Ho' rrpe.n;cTaMHTb 
. ' ' . _, ~- . . ' ' ' ~ ~ . ; ' " . : ; ' ,, ) . ! l ' ... '.. • 

pesyJlbT8TH B OpTOrOH8JlbHHX .. ,rrpoeKUJril'IX (X,J) . . IIJIOTHOCTb SHeprOBH-
,lleJlSimfi. (AE!h) B R:qetfite OITpe,lleJifieTCH,,KaK 'cYMMa' cm.Ha-JIOB. MOliY~ ____ .... __ ....;;,._..;.._ 

lt\t:Ai.l'i('nril.<i\ KH:&It'JT I 
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Jieit, paCIIOJIOlK6HHI:lX B. BH,IJ;e CTOJI0Ua (y-saBHCHMOCTb) HJIH CTpOKH 
(X-3aBHCHMOCTb) B,MaTpmHoit COOpKe. H HOpMHpY8TC.fl H~ IIOJIH08. ::mep
roBH,llBJ16HHe' Ka.llopHM8TJJa'.·Ha .PHC.l rrpHBe,UeHH 3aBHCHMOCTH·IIJIOTHOC
TH sH~proinmeJieHHH. (ll.~Ax), B. 1-'~.llO~KCJJmqecK~it ,.ffqeitKe. KaJiopHMeTpa 
c IIJiaHapHOit . CTPYKTypoit ?T W~CCTO.fiHH.fl MelKmr . .ei.i U6HTpoM H OChiO JIH
BH.fl. 3,ll6Cb lK8 KpHBHMH 2,3 IIOKa3aHH.p63YJibTaTH @iTHpOBaHH.fl SKCpe
pHMSHTa~bHHX ~a~ lPY!llirmea P(x) c rroJiyqeHHHMH rrpH. sToM'rrapaMe
TPaMH (ll.2) H (ll.4).3aBHCHMOCTH Ha pHc.I ,I{aiOT rrpe){cTaBJieHHe o 
KOmql8THHX peaJIH3arWSIX p~c~e~e.JieHH.fl SHeprOBH,ll8JI8HH.fl ITO .ffqe:£tKaM 
KaJiopHM8TPcl IIpH .H3M8HS~ Koop.m,nia.TH. TOq}{H IIOIIa,UaHHfl a.npoHa. B 
flqe:£tKy H 00 HCKaJKemlflX, HCTHHHOrO IIpOqMJJH B, peaJibHOM KaJIOpHMeTpe. 

. HaOmo,naeMoe c 'yBeir~ll6HH8M 8Hep~HH cyJKeHHe a.npoHHoro. JIHBHfl 
· (ll.2) 00'DflCHfl8TC.fl B,IIpHOCeBoif~OJJaCTH pocTo~ BKJJa){a '11:0-Me:J~HOB 11 
cooTBeTcTBYIOIUHM . : yBeJIH'ieHHeM .. · · siieKTPo~arHHTHoit ·. K~MimHeHTHf5. 6/. 
a Ha;rrep:H!lJepHH ~. YM~Hhme~~M,YrJia pa·;,ni.iTa.~acTHU, ~ R,nepHo~ ~ac
Ka,ne /7/... B IIpHOC6BOit. oi::5Jiac.Ti O,I(HOMepHoro . rrpoq}liJifl 

1 
.JU:IBHfl IIpOHC:

XO,I{HT c~BaHHe sl!eproBu.ne~eHHit aT KepHa H raJJC!· MoJKHo. pas,ne
JIHT:b. STH. BKJJa,nH, CJ16,llYIDmHM .00pa30M •. BOCIIOJih3Y6MCfl pa.uiraJJbHHM pac-

. ' ' ' . .. ; ' . ( '',, .. · ' 'j '~~ . ' . ' '; : ' '' ' . ' ' 

rrpe,neJJeHHeM aHeproBH,UeJieHHfl (F (r)) B a){poHHOM JIHBHe 14/, sa,naH-
HOM J3 BH,IJ;e. (II.1 ) , Fio ·aT· pa.llHaii~lioa rrepeMeillioa. riapaMe.TpH .aToro 
pacrrpe~eJieHHfl II~JIY~ . rryTi.iM @iTHpOBaHHfl O,I(HOM6pHHX rrpoq)HJieit 
t <x}. · rrpOilliTerpHpoBaHHHX rio .. o,I(Hoit Hs Koop,llllHaT pacrrpe,neJJe'imeM 
F(r). '3aB11CHMOCTH. 3~aqeHH:£t rrapaMeTpOB. F(~) o'T' a~epr:llH., rrpHB~,lleHH 
B 'rrpH.ir~~emm (ll.S). }.fi!Terpa~ ~T OHCTPO crra,narome:A: .. KOMIIOH6HTH c 
11CIIOJJb?OBaHHeM ·. ;sHaqeHmt . STHX 'irapaMeTpOB ,nai.iT oue~y., ,. B8JIH~mn:i 
r , . '., .·., .-- . - , • , , ! -, • • , " • ; • ,. ~ \ '" " .•• , \ '· " •• , • 

BKJia,lla ~Jl6KTpOMarHHTHOit .COCTaBJJflK!!n6it (ll. 7) B. IIOJIH06 ::meprOBH,I{8~ 

~eHH~: H~.: pHc~2 npHBe,neiill pesyJJbTaTH BH~cJiemtlt. rro, (IT~7). c 
HCIIOJlb3c)BaHHeM. (IL6), B: cpaBae'mm 'c . pacqi.iTHHMH : .naHHilMH . /6; 
(KpHBHe -~ r·. ' 11' 2) ~ 3-Hepre-rwJ:ecKafl ' saBHCHMOCTb ' . OTHOmemr~ 
SHeprOElH,IJ;eJie:Iilla OT s.rieK~OMarHHTHO:A: KOMIIOH8HTH .. K ,_ ... IIOJIHOMY 
rroKa3aHa Kp~o:A: I (3+8.09LnE), ·a Iq)HBa.fl .. 2 (5+9.2LnE') 'rroJ£yqeHa 
8Ha~OrmH():. Ho' c HOpMHpOBKO~ . Ha : ncl.irHoe . SHeprOBH,ll8JI;eHHe . 3S 
BHqe~oM ·'sHepreT:Hqecrori: IIOTepb. @arMeHTOB ,' ·~crrapHTe~~HHX rrpOTOHOB 
H;He:A:TpoHOB •. HaiuH bueHKH.,I{OBd'.JibHO xopomo corJiacyiOTC~ cpacqi.iTOM .. 
ec.llli . yqecTb • ' H80rrPe,UeJI~mioc~:b . '.~.. < S~KT~HO~.TH :' ·. 'perHCTpauHH 
oT,I{eJJbHHX KoMIIoHeHT R.ziepHo~ti · i<acKa,I{a I 4; ~ : ._ ·: · · · · · 
•· · · Ha pHd~3 'irpe,ncT~mJ.iemi s~i31icl1Ma'eTH1 . dpe.mieK~a.npaTH~oro. oT
~JJoHeHHfl perHci'pHpyeMord 'o)moMep~oro· · n:POtl!H.rik Jimmfi ( .,r ,;~ · ~· 

~ . ·- • • " • > • ·~ ' • • ' ... ,' •• ' ' ; ,. i:' . . • • .. ' ·. • 
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PHc .I.3aBHC~OCTH IIJIOTHOCTH· SHeproJ3lmeJI8HHfl /:,.Etll.x (ripoqJH.n:b'· .. 
JIHBHfl) B 'KBJIOpHM9TP9 . OT paCCTO.fiHHH :X M8JK,ny U9HTp<>M · .ffqeitKH H'' OChiO 
JIHBHfl~l1 CIIJJOIDHH8 JIHHHH: 1:-f(:X) '(ll.I kHCTHHHHit ·rrp(>(flH.nh JIHBH.fl;. :. • · 
2,3- @iT IIO (flopMyJie (ll.2) ,llJJH h=75, 150 MM; 4- pacqi.iT IIO (flopMyJie 
(ll~2) ,llJJH'h=200' MM: To~:. 0-h=75 MM~ ><.:..h=I50 MM /8/ ~ • ,: . 

·, . 'I . ·. ~ 'I! ,· ~, .. ( , :· , ". , ~-T ; '; 

' .. 

'l 

.. , CR . 

J. •• ·" ".10 ' 100 l ;:· 

. ; .. : · . ., .E .. -; •. ·r3B .:--. . , .. 
PHe.2.3BBHCHMOCTh BKJI8,!{8 SJI9KTpoMBI'HHTHOA• COCTBBJimalt9it Ee~ B 
IIOJIHOe 'SHeprOBH,II;eJieHHe B){poHHOrO JIKBHH . (~rOT SHeprHH E \;ti.: ~ 
(KpHBBfl 1 ) • \Rp:HBB.fl 2 - TO lK9, ,qTQ: H 1 ,. HO C, HOpMHpOBK01t. HB: IIOJIHOe 

,SHeprOBH,II;9JJeHHe 38. BuqeTOM. SHepreTK~IeCKHX IIOTepb IIJPBI'M9HTOB, ..... 
HCII8pHT8JlhHHX rrpQTOHOB H HeATpoHOB::•To~ ·:.:: pesyJ!hTBTH 'BWmCJI9...;. 
Hd;rro·(ITS)H{ll.6). ,,. : ··"' ;: 1:; 

_:•,1; . .) ~i 
..... 
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,1lHCII8pCH.ff) .· OT M8CT8 paCIIOJIOJK8HH.ff OCU JllffiHH B .ffliStllie. · Paclit;THH8 

saBHCUMOCTli Ha pnc.3 IIOCTp08ID1 C HCIIOJih30B8ffii8M. (il.2) .ItJI.ff h=75, 

· 150 MM U rrapaM8TpOB (II. 3), (II. 5) C ylit;TOM uX rrorpelllHOCTeiL 

.lifcTmma.ff nrnp:ID!a. a,npo:HHllX .mmHe:tt · (YDJi,cM) YM8HhmaeTcH c 

pocToM aHepi'lm (~1 TaB) rrp:m.'l8pHo Ka:K · 

YDJi~.25[1+1/Y.E(raB)1 , (4) 

rrpH6JIHJKB.!1Ch . l\' IIrnpUH8 8JI8K~Marirn:THOro . JIHBH.ff, IIpBKTHl!8CKH H8 

H3M8H.ffiOIU8rOC.!1 C 8Heprue:£t /7/. 3aBUCUMOCTh ( 4) ( CM. puc. 4) 
IIOJIYl!8HB ITO ~pMyJie (IT.!!) C HCIIOJih30BBHHBM rrp~.!t JllffiH.ff B BH,n8 

(IT. I) u aHepreTMecKo:£t . saBucUMbcTH et; rrapaMeTpoB (IT.4). 

38BHCUMOCTU ~ ,OT SHeprUH BHl!HCJI8HH (ll.9) IIpH U8HTp8JihHOM 

p8CIIOJIOJK8HUH OCH JIHBH.ff B .ffli8:£tK8 ,nJI.ff h=75, 150~ 200 MM U rrpUBe,ne

HH HB pHC. 4. 3,n8Ch JK8 IIpUB8.1t8H8 B8JIHl!UH8 ~, IIOJIYliSHHB.ff ,nJist e 
8JI8KTpOHOB c 8Heprne:£t ' E =26. 6 raB. IIIHpUHB 8JI8KTpOMarHHTHI:lX .. e 
.mmHe:tt He saBHCHT OT aHeprUH, · liTO ,neMoHcTpnpyeT rryHKTHpHa.ff 

KpUBB.ff, IIpOB8.1t~HH8.!1 li8p83 9TY TOl!Ky. 0TJIHl!H8 8KCII8pUM8HTBJihHI:lX 

,nBHHI:lX /8, 9/, oT .pacli~Ta MOJKeT '6HTh orneceHo Ha · clit;T orpaHHl!ei;H.~t 
l!liCJIB cpa60T8BillKlC.ffli88K (3><3): B pa:£tOH8 M8KCUMYM8 8HeprOBH,It8JI8HH.ff 

JIHBH.ff. AMrrJmTy.ziH ·cHrHaJIOB B rrepH!flep~ Hlie:ttKax· .CTl:IHOBHTCH 
' • ' ' I ',. , ' ' ' 't 

cpaB~ C UMe~ M8_CTO B 8H8.JIH3HpYIOIU8M TpBKTS BMIIJIHTY.ItBMH 

"IDYMOBHX . CHrHBJIOB" (llJMH, H8CT86HJibHOCTb ~'aY H 8JI8KTpOHHKH, 

,npe:Wf} X8p8KT8pHCTHK rO,ItOCKOIIHl!8CKHX 9JI8MeHTOB, norpelllHOCTH HX 

K8.JIH6pOBKH H T.II.). TBK liTO HCIIOJib30B8HHe 60Jibll8rO .. ~CJia' .ffli88K 

(h~150 Mi-t) He. yJiyqmaeT 1m aHepreTMecKoro, 1m Koop,nmiaTHoro 

paspemeHHH. B HameJVi cJiyqae (h=75 MM) B o6pa6oTKe . Hcm)JibSOBB.JIHCh 

Bee 6><6 Mo.nyJie:tt. IToBe:UeHHe ~ oT cpe,ItHero qnc.i:Ia cpa6oTaBm 

flli8~K <N> HJIJlloCTpHpY8TCH HB pHC~5. BeJIHl!UHa <N> H3~8HHJI8Cb IIYT~M 
BBe,neHHH 

1

IIOpora HB. 8HeproBH,It8JI8HH8 B MO.nyJie (pHC.6). ~JIYKTYBUUH 
<N> IIpH6JIHJK8HHO CJI8,mriOT 38KOHY llyaCCOHB, TBK liTO l!liCJIO 

cpa60T8BmHX COCe,ItHHX ·Mo.nyJie:£t MOJK8T ·6HTb BH6p8HO B KBlieCTBe 

. .ztOIIOJIHHTeJibHOro KpHTepHH ,nJIH ej~-peJKeKUUH. . 

Pacnpe,I:(eJieHHfi 'Be~ ~ ,ItJIH BAPO:HHllX (E7r-40 raB) H 

SJieKTpOMBrHHTHI:lX .JIHBHe:£t' .(Ee=26.6 raB) rrpUBe,neHH Ha .Pl,'!C.7~ 
Cpe,ItHHe 3HalieHHH rro,no6HI:lX . pacrrpe,neJielril:£t. : rrpUBe.zielm : Ha'' p}'IC: 3. 

· Be.mNmlli · . cpe,ItHeKBa)ipaT~ . OTKJIOHeHd ·· pacrrpe;ieJieHd Ha' pHc. 7 

sa.naroT TOliHOCTb oue:Hoi<'ripn drrpe,neJieHUH·~.TIOMonibiO'MeTo.tia MOMeHTOB 

/!0/ KOOp,nmlaT H 3Heprd Jim3He:£t, nepeKpHBBIOI!UiXCfl B KBJIOpUMeTpe. 

Pasmma rrorrepel!HI:lX pasMepoB a,npoHHI:lX H aJieKTpOMarHHTHI:lX 
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PHc. 3. 3aBHCUMOCTH IIOJIYIDHpHHH 8,I!JlOHHOrO .· JIHBHH .11Ji, , H3M8 peHHOrO " 
KBJIOpUMeTpOM C p83MepoM.Hlie:£tKH h, OT KOOp,nmiaTH BXO.zta.a,npOHB'B:: 
Hlie:ttky (X). 'aKCII8pUM8HT8JlbHH8 TOl!KH: 0-h=75 MM, x-h=150 MM /8/. 
Pacli~THHe saBHCUMOCTH- ~pMyJia (ll.9). · 

14.--------~~---------, 

12 

::g 10 
C) 
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1/ 
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4-l / : . e-, h=75 MN 
- - - - & - - - - - - - - h=O 

(.~.0- 0~2 '· 0.4 0.6 •' 

~' . .Jr;B 
_·, ' - l . ' , ' . ' •.. , . . • ,- l . ~ ~ \' ' ~ ; ~ .. "' ' • .· . .:;_ '"'• .. ' 

PHc~4.3aBicHMOdTH Be.JIHqnHH ~:;.,rnx +DY oT ·~rHH·:ajqxnia ·E:- • ,.<'··· 
CIIJIO!llHHe I:tpUBHe - pa,cli~THHe~;3BBH9UMOCTH::·~--.!lXJpMyJia '(f1~9) . .l{JIH .. ,z. 
<X>=O H h:;75; '150 H 200 MM; 11DJi - ~pMyJia (ll.11 ) rrpH ~.h=O; (H.JIH •. (4), 
CM. T~BT) • llyHKTHp - 8KCTp8IIOJIHUHH CIIJIOillHI:lX .. KpHBHX B . TOtlKY 1/l/E:::O 
HiD= nq. TOl!KH: 0-~-M830H, a-e- (HBCTOflmBH pa60T8 h=75 MM); 

- x-'lt-M8SOH, h=200 MM /9/. . 
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PHc.5.3aBHCHMOCTb Be~ ~ OT qHc~a cpa60T8BmHX flqeeK <N>. 
~-M630HH 40 rsB: 2~~X=0.25h, 0-X=O; 9~8KTpOHH 26.6·rsB: 0-X=0.25h. 
IlyHKrnp - -.'Ifflti=h /1"2. 

40 

30 

-Z20 -
10 

0 
0.0 0.5 

En 
1.0 

n3B 
1.5 

PHc.6.3aBHCHMOCTh_epe,llHero '!Hc~a .cpadoTaBiliHX .SNeaK <_N> aT nopora 
Ha 9HeproBH,ne~eHHe' B MO.ny~e (Err).' To~:.' ~-~-M630HH · 40 rsB; 
e-:-s~eKTpOHH 26.6 rsB. BepTHKa~HHe ~,,_ cpe,llHeKBa.npaTwnme · 
o~oHeHHfl pacnpe.ne~~:mn't N. ·. . . . ·· 

• ; \ ( . ! • •. •· <,:' ' ' ' ·• 
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PHc.7.Pacnpe,ne~eHHe B6~·Y.0B ~pOHHOM KanOpHM6Tpe C gqeftko~ 
h:75 MM IIpH 06~6HHH 9~6KTpOH8MH Ee=26.6 rsB H 
~ -M630H8MH ~40 rsB 6~ U6HTp8~bHO~ o6~8CTH. 

~ 

2.-------------------------------------~ 
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" 4 
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0.01 8 

" 4 

·a 

0;001 0.5 0.6 0.7 0.8 0.9 1.0. 

.c%· 
· .... ·' 

PHc.8.3aBHCHMOCTb K09~6HTa pexeKUHH (R).OT 9~KTHBHOCTH 
p6l'HCTp8UHH (8) IIpH OT6ope COdll'i'd IIO 111HpHH6 ~HH (~) B 
8,IJJJOHHOM K8~0pHM6Tp6 C flqe~o:l 75' MM. ~-M630HH 40 rsB: 
~-R(8~)=8ef8~; ·a~eKTpOHH 26.6 rs~: 0-R(ee)=8,/8e. ' '. 
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.JIHBHe:ct HciTdJibsye;c~ · rrpH H.neHrn®mamm ~acTHU riYT~M BBe.neHH.H 

oT6opa JIHBH~:ct • ITO ,nHciTepcHH Y.IJ /1 , 11 , 12/. RaK BH.DliO • lis pHc. 7, 

IT8p8Iq>HTH8 'pacrrpe,neJie~ Jr..n.fl SJI9KTPOHOB ; (e) H a.npOHOB ( '11:) 
\ ! ; l ·.· '· 1 ' ( ' 

,UOBOJibHO M8JIO, 'llTO IT03BOJI.fl8T SlWJeKTHBHO OCYIIt9CTBJI.flTb HX 

pas.neJieHHe. Ha pHc.8 rrpHBe~~Ha saBHcHMocTb Ko~~eHTa pemeKmm: 

(R) OT SlWJeKTHBHOCTH pe~HCTpamm:: COOTB9TCTByrouie:ct 'll8CTHIJ;hi .. (8) IIpH 

BB9,U9HHH OrJl8HH'll9HH.fl Ha JIIIHpHHY .llllllH.fl (~) CBepxy HJIH CHH3Y. 
' ; . t ) .,. 

~JIYKTY8U1m B9JIH"qHHH Y.1J (pHC. 7) , 'H 38BHCHMOCTb. 9~ OT 
l . ': j • I j j 

K00p,UHH8TH (pHC. 3) IIpHBO.U.flT K yxy,IIllleHHIO e/'11:-pemeKJ..Um H8 rpaHHUax 

MO.nYJie:ct H iipH 6o;g,nmx pasMepax ... .H'lleeK. KpoMe' Taro, ncTHHHa.H 

nmpHHa JIHBHe:ct ( 4) . saMe THo MeHbme , Ha6JIIO,naeMillr. pasMepoB . .nHCITepcH:ct 

(I!.9) JIHBHe:ct · B·:: 'paccMaTpiD3aem_ KaJiopHMeTpax. .name .nJI.fl 

ueHTPBJibHoro paciToJiomeHH.fl · oc:H JIHBH.fl B .fl'lle:£l:Ke. IIoaToMy 

alWJeKTHBHOCTb IIpOCTp8HCTB9HHOrO .· p83,U9JI9HH.fl·.,. ·c· •. HX • •· ITOMOmbiO 

nep~RpbiBafomHXcH B' TipOCTpaH~TBe .iiHBHEJH 'B 9.C,HOBHOM ~npe~e.r.i.fleTC~ ·.·: 
pasMepoM .fl'll9:£l:KH IIpH CJia6o:ct SHepreTmecKo:ct -SaBHCHMOCTH (pHC: 4) • 

CJI9,UY9T OTM9THTb, 'llTO HCITOJib30B8HH9 M9JIKO:ct H'll9tlKH IT03BOJI.fl8T .. -. ·- . - "" 

3H8'llHT9JibHO. YJiyqJ]JHTb O,UHOpO,UHOCTb H36Hp8T8JibHO:ct, CITOC06HOCTH ITO 

nnoma,nH ITO Cp8BH9HHIO C KpynHOH49HCTbiMH agpOHHbiMH RaJIOpHMeTpaMH. 

IlpHJiozeHHe 
AHaJIHTH'llecKHe saBHcHMocTH H ITapaMeTPHsamm,· 

HCITOJib3Y9MH9 B pa60T9 . 
-... 

PaCCMOTpHM c.nYqa:ct.,UByxsKCITOH9HUH8JibHOro IIpOqJIDI.fl JIHBH.fl: 
1 . \' . 

f(X)=2lr "l. a1exp(-jx/b1l) , (II.1) 
. 1=1.2 

r,ne X-p8CCTO.flHH9 OT OCH JIHBH.fl, b1 H b2 - H8KJIOHH SKCITOH9HT (CM), 

B1+B2=1• B=a1b1+112b2 •. PerHcTpHpyeMH:ct rrpoqJrurb ~~.fl P(x) 

ITOJIJ'q89TC.fl CB~pTKOa rflYHKUJm /(x) .C .fl'lle:£l:Ko:ct H 1Ip9.UCT8BJI.fl9TC.fl B 

BH,ll;e ITJIOTHOCTH 8HeprOBH,U9JI9HH.fl (P(X)=~EI~X) OT X, IIpHXO.UJim9rOC.fl 

Ha .fl'lle:£l:Ky .(} pa.3lt'l9pof.it h B CJI9,UYIOOl9M BH.D;e: . " ·: ., :.: 

:P<x>=:irn-,;.) a1bi(1~~xP(~ hl2b1)Ch(xib1)). ~· O~~i~' :.,·. 
. 1=i'.2 . • : , ' .·· . '(II.2). 

P (X) =:=-k-~=~ • ~1b1exp ( ~XIb1) ." Sh (hl2b1) , ~~h/2 • . 

3H8'll8HH.fl ITapaMSTPOB Bi, b1 orrpe,UeJIHIOTC.fl H3 rfJHTHpoB8HH.fl rfJYHKUHS:ct 

P(X) perHCTPHpY8MOro IIpOqJIDI.fl JIHBH.fl. B HameM CJIY'llae (h=75 MM) 
ITOJiyqeHH CJI9.uyromH9 3H8'll8HH.fl: 

8 

B2=0.20±0~05,·01=1.3±0.1~·;b2~7~0±0~5 .·~;" )•: 1 (II~3).,: 

3H8'll9HH.fl ITapaM9TPOB B (II.2), orrpe,neJI~HHHe ITO . .UaHHHM /4,13/. 'B ; 

,nH8IT830H8 SHeprH:ct 3+300 rsB, M9A!I8lffi.() · H3M~H~~TC.fl ; · C t' poCTOM 

SHeprHH, CJI9,UY.fl 38BHCHMOCT.HM: 

B2=(0.58±0.04)-(0.062±0,007)xLnE 

b1 =(2.29±0.15)-(0.24 ±0.03 .: )xilJE i 

b2=(7.30±0.70)-(0.34 ±0.15 }xilJE • 

(II.4) 

HamH .ziamrne B rrpe,neJiax ITOJiyqe:fiHo:a: · TO'llHocrn: corJiacyroTc.fl 'i c • 

OIIHC8HH8M (I!.4) IIpH SHeprHaX 40 rsB (I!.2) H 37.5 rsB (h=150 MM): 
112;.0.10±0~05~ b1=1.74±0 •. 20~ b2=7.5±0.5 :· . 'C.: (II~5)·::: 

' . . . .,, ',.. . . -·' 

B OTJIHqHe OT /8,1 , 3Hatieim.H : (II~ 5) ' rioJ!yq~lrn., rrpH' JiciTOJib3()l\8HHH, ;', 

rroJIHott aiTepTyPH ·. KaiiopHMeTpa. 3Ha'lleHHH . ITapaMeTpo:B· pacnpe~e~eim.H · 
·. ·· · .. ~--~·~.!.d.·' • ;._ ,.·~· ·- '" , ·< ':' ~:·:, ' .. --·,_,_ }- '•_;; :': ·r··" ·' ,. "# 

8HeprOBH.U9JI9HH.fl ,B ·, ,UBYXMSpHOM ·: IIpOCTp8HCTB8 .· Ji' (r) , 38.UI::!HH()~ ,;13.: BH.ne. 

(I!.1 ) ,' saBHCHT,:OT. '::meprHli:' ~.X: ... 
A2=(0.10S±o:oo5f-(0.014±0~001)xinE · '.~.· 
B1='(1•4o ±o.10· >~co.12 ±o~o2 ·>~LnEi i 
B2d(6.0 .. ,· ±0.5' ):_(0.26 ,±0:.11 ';j'x'1:llE i~ 

I(I!.6) .. ' 

IIapaMeTpH3aUH.H ··(II: 6) rioJiy'lleHa 'rfJHTHpoBaHHeM:. pesy JibTaTo:B /13/•~ r/: 
3HeprOBH.U8JI9HH8 ·. B )IpHOCSBOtt '.··aOJiaCTH ·.p(:(.): :: OT~~C.fl~C~· K 

ITOJIHOMY slieproBH~eJieffino 'CJie.zlY~ oOpaso;_;: . .. , : . ·. : ' .,. 

E~~=A1B1 2/(A1B1~+A2k~). ····• :·;:·'·.. ..; ': ' ;;(Il~7·)·:, 
3To oTHomeHHe orrpe.neJI.HeT · BKJia.n aJieKTpoMarHHTHo:if cocTaBJI.HIOOle:ct: i 

(Eem) · .H,nepHoro KacKa.na . B ITOJIHoe ::meproBH.UeJie~e • (~) (pHc. 2) • 

3aBHCHMOCTb USHTpa T.flm9CTH aHeprOBH.UeJie:ffii.H f(i) .(<:h-ITepBH:ct 

H8'll8JibHHt\ rpyrrnoBot\ MOMSHT /10/ B rO,UOCKOIIHl.J:8~KOt\ CTPYKTyP9 

K8JIOpHM8TP8) OT M8CT8 TIOJIOmeHHH (X) OCH JIHBH.fl B .fl'lle:ctlte: 

<X>=-}"~ a1Sh ( ~1) / Sh ( 2~1) • 1-1,2 
IXI~2 • (II.8) 

Cp9,UH8KB8,Up8TH'llH08 OTKJIOH8HH8 (BTOpot\ U8HTp8JibHH:ct rpyrrnOBOt\ 

MOM9HT) perHCTPHIJY8Moro . O,llHOMepHoro IIpOqJIDI.fl . . JIHBH.fl C 

HCITOJib30B8HH9M P(X) H <X> MOmHO 38UHC8Tb (pHC.3): 

/D= /~x2>,~.<~>.2 ,· . ... . ... ·.. . 
r,ne BTOpot\ H8'll8JibHHt\ rpyniiOBOt\ MOMSHT'/10/: 

2 . ' . (· ' ,. ' .· ... , 

<x
2
>=-}-x (+ 1!~~~YI(b1)Ch(Xfb1)fShOV2b'1)), lXI ~2. (II.IO) 

(II. 9) 

'V 

9,: 



r,ne:iiJ(6)=1i-2/(exp(a)...:1). JrHcriepciDI HC?Tmrnora· rrpo(tM.rr~ .J!HBH~ J1!.1) 

(pHC.4):,.\ .,.:;, , ,,, r"J. ,•.: 

1DJI.;.D i-D ;.;2~ (a1b'1 2~ 82b22 )/B 
. X y , , 

~ \ ;.! 1,., (II. II) 
' ~ 'i 

'< .>~> .. ·~· ~ . t ; .~~ 
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