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Bae.r:~euue 

/1/ s·· HSWei! npe.r:lblllyWei! paooTe 0 BbiilOilHeHHOi! Ha 24- llHTpOBOi! npollaHOBOJ! ny3blpbKO-

BOi! KaMepe, oony'leHHoi! IT- -~e3ouaMH c HMnynbcoM (7-8) raa/.c, npu onpeneneHHH cpe.r:~-

Hero 'IHCna ITO -Me30HOB no 3apel'HCTpHpoBaHHbiM B KSMepe Y -KBaHTaM ObinH nony'leHbl 

YKS3aHHH Ha He.r:~ocTaToK IT 
0 -Me30HOB, B 'laCTHOCTH, cpe.r:~Hee qucno ITO -Me30HOB B 

.r:IByxny'leBbiX Heynpyl'HX IT p -B38HMO.[Iei!CTBHHX OK83Bil0Cb paBHbiM 0,6 :. 0,2, B TO ape-

MH KaK oHo .r:IOilJKHO ObiTb no Kpai!Hei! Mepe He MeHbwe eAHHHUbi, KocBeHHbte yKa3anns TaKo
/2,3/ 

ro po.r:~a nMeroTcs H B .r:~pyrnx paooTax (eM, ). 

B HacToswei! paooTe obtlla· npe,~:~npHHHTa nonbtTKa onpe,~:~ennTb cpe.r:~Hee qucno 
0 

IT -Me30-

HOB Ha B38HMO.[Iei!cTBHe B nponaHOBOi! ny3blpbKOBOi! KaMepe npH HMnyl!bCe IT -Me30HOB 

(3,95 :. .0006) raa/c, JliiH 3TOI'O Obii!H HCnOIIb30BSHbl Heynpy!'He 2-ny'leBbie IT p 

.r:~ei!cTBHH, conpoBolK.[Iarownecs ucnycKaHneM Me,~:~neHHoro npoToHa. Cpe.r:~Hee 'IHCIIO 

-B38HMO

rr0 -Me-

30HOB0 HBi!.r:leHHbiX no KOHBepCHOHHbiM Sl!eKTpOHHO-n03HTpOHHb!M napaM, OK838110Cb paBHbiM 

( 1,6 + 0,3), 3TO 'IHCIIO COI'IIBCyeTCH C pe3yllbTBT8MH pacqeTOB no MO.r:lellH C 0.[1HOMe30HHbiM 
- /4/ 

ooMeHOM ( ; ITo = 1,8) • Hal!.r:~eHo TBKJKe cpe.r:~Hee 'lncno rr 
0 

-Me30HOB a coobiTHHX, B Ko-

TOpb!X pOJK.[ISeTCH p -Me30H, 'IHCIIO ITO -Me30HOB B STHX B38HMO.r:lei!CTBHHX 0 0 7 + 0,2, ,. 
T,e, B npe,~:~enax OWHOOK TBKJKe He OTilH'IaeTCH OT OlKH.r:ISeMO!'O, 

3KcnepHMeHT 

B paooTe ·obtmr ucnonb3oBaHbi pe3ynbTSTbl npocMoTpa 16200 Ka.r:lpoa, Ha KOTOpbrx·no 
/5/ 

OObi'IHbiM KpHTepHHM, onucaHHbiM, HanpHMep, B , oTonpanHCb 2-nyqeable coobiTHII c O.r:IHHM 

qepHbiM BTOpH'IHbiM cne.r:IOM, nocne H3Mepenul! ·H pacqeTOB OblllO Bbi,[IC!I!eno 866 cnyqaea, HMe

IOWHX BTOpH'IHbii! npOTOH C HMnynbCOM ( 180-500) Msa/c, 60I!bWHHCTBO 3THX npOTOHOB OC

TBHBBilHBSilOCb B KaMepe, H HX HMllYilbC onpe,~:~enHilCH no npooery, Jlng KSlK.r:IOI'O COOb!THH 

obma pacc'IHTaHa He.t~ocTarowas Macca M x , H .r:IIIH .r:IBIIbHei!wero anann3a ObinH ncnonb-
/6/ 

30BSHbl TOIIbKO Te B38HMO,[Iei!CTBIIS10 KOTOpbte HMellH M x > 0 ( CM, paooTy ) , !13 COOb!THi!
0 

HMerorunx Mx > o , ObinH OTopoweHbi cnyqan ynpyroro B3aHMOAeilcTBHH nepBU'IHoro rr 

Me3oHa c npoTonoM, Bbrt~eneHHe 3THX cnyqaea, npoH3BOAHnocb no yrnoBbtM xapaKTepncTHKaM 
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(KoMnnaaapHOCTh, c·ooTaomeane yron-yron), KpoMe sToro, Tpeooaanoch, 'ITOObi nnH anx 
~ 2-2 

M,. > .0,15 <rss/c ) • 

0KOH'IaT9JihHO OblnO OToopaao 314 Heynpyrnx f1 p B38HMOUeftCTBHll, COOTB9TCTBYI0-
2 

M,. prr- krro (k~l). Pacnpeneneane STHX cny'laea no IliHX peaKnHHM f1 p npn-

aeneao Ha pnc. 1. 

nnH BbiU9J19HH!I COObiTHll c poJK.OeHHeM p- -Me3oHa ObiJIO noCTpoeao pacnpeneneane 
2 

aallneHHbiX cnyqaea no aennqnae (I) , KoTopaH paana KBanpary nonaol! saeprnn acex nc-

nymenHbiX rr -Me-

30118. (I)~ Bbiqncnstnacb no <jlopMyne 
ll" 

nonyqeHHoe pacnpenen~ane npnaeneao na pnc. 2. CoobiTHS! c (I)~ a 22 -36 COOTBeTCTByiOT 

· B3al!M0Uel!CTBHHM C pOJK.QeHHeM p- -Meaona, 118 puc, 1 OHH 3aWTpHXOBaHblo npnaeneaHaH 
. . . 171 ( 

H8 pnc. 2 nnaBHast Kpl!Bast paCC'Il!TaHa no nporpaMMe ct>QPC <jloH pesoHBHCHbiX COCTOS!-

Hllll), B aToll nporpaMMe pacnpeneneane no s<jl<jleKTl!BHbiM MaccaM Bbi'IliCnstnoch no KOBapn

anTHoll Mouenn MHOlKeCTB9HHOI'O pOJK.QeHll!Io npn STOM opanl!Cb TOnbKO COOb!Tl!H C pOlKUeHll

eM Mennennoro npoTona n y'll!TbiBanoch yrnoaoe pacnpeneneane npoTonoa, B3HToe H3 sKcne-

- pnMenTa. nnst HOPMllpOBKll <jloHOBOll Kpl!BOll opanl!Cb Bee "- p COObiTHS!, Bbl'll!Tast ¢on B 

oonacTll p -MeaoHa n npeneoperast nnTep<jlepenuneii, MOlKHO ouennTb ce'leHne poJK.Oennst 

p -· -M930HOB B OTOOpaHHblX H8MH B3al!Monei!CTBl!S!Xo 0TMeTHM0 'ITO B HameM cnyqae 3T8 

OUeHKa S!BJIH9TCS! ltl!lKHeii rpaltHUeii, ToKo He paCCM8Tpl!BaiOTCH cny'IBH p0lKA9HHH p- -Me-
2 

1 30Ha0 KOTO_Pble H3-3a OWl!OOK B li3MepeHl!HX l!MnynhCOB nonanH B oonaCTb C M x < 0 

nonyqeHHast oueHKa up ~ 0,10 MOo Ecnn yqeCTh 'lllcno cnyqaeB c (I) = 22-36. HMeiO-
~ 

IliHX M" < 0 , TO UJIS! Ce'leHHS! MOlKHO nony'IHTb BepXHIOIO rpaHHUYt KOTopaH B· HaWeM cny-
x/ -

qae oKasanach panaoii 0,24 MO • TaKnM oopasoM, ceqeHne oopa3oBallnst p -Me3oHa 

aaxonnTcst B npenenax (0,1 < u < 0,24) Mo n xopowo cornacyeTcH c pesynhTaTaMn, no-

ny'leHHbiMH npyrHMH aaTopaMn. HanpnMep, B paooTe, cnenaaHoii aa nonoponaoii nysbipbK0-

BOil K8Mepe C HMnynhCOM · 4 I 
/81. 

f1 -Me30HOB fsB C , ceqeane poJK.QeHl!H p -Me30Ha B 

oonacTn nepena'l qeTbipexMepaoro HMnynbca npoToHy, cooTaeTcTBYIOilll!X namnM, nonyqunoch 

paBHb!M 0,22 Mo. 

PacqeT <jloaa no nporpaMMe ct>OPC noKasan, 'ITO TOnhKO B 10% cnyqaea, HMeromnx 

(I)~. 22-36 , o5pa3yiOTCst 2rr0 -Mesoaa, a B ocTanbHbiX 1rr
0 

-MeaoH. TaKilM oopaaoM, 
2 2 

( 3aWTpHXOBaHHaH '18CTh pH Co 1) t sHast pacnpeneneane coobiTHii c (I) = 22-36 no M,. 

Mo~o HailTH sKcnepnMeHTanhHyro ownoKy B 
~ 

M,. 

Mesoaa.CpenaeKnanpaTn'IHast ownoKa nony'lnnach 

0 
nnst cnyqaea c poJK.OeHHeM onaoro rr -

2 2 
paBHOll 0,16 (!sB/C ) I T.e. 3Ha'IHTenbHO 

x/ OueHKa ceqeanst nponsnonnnach B npennonoJKeHnn, 'ITO oroopaHHbie HaMil coobiTHst 
COOTBeTCTBYIOT B3al!MOueiiCTBHHM CO CBOOOUHbiM npoTOHOM .. 3TO npennonoJKeln.e KalKeTCS! 
HaM onpaBU8HHbiM C. UOCT8TO'IHOil TO'IHOCTbiO ( CMo no STOMy nOBOAY paooTy· 5/) • 

l c~~ 4 

• 

I 

'· 

oonbmell KBanpaTa Macchi rr -Me3oHa. Hs npnaeneHHbiX pe3ynbTaToB cnenyeT, 'ITO,,nc-

nonb3YH TOnbKO HeUOCT8IOWHe MaCChi, B HBWl!X· YCJIOBliHX Henb3H nonHOCTbiO BbiUenl!Th Kanan 

peaKunil c poJK.QeuneM onHoro 11° -Me3oaa. 

. B oToopanHbiX 314 neynpyrnx rr p coobiTnstx Obtno 3aperncTpnpoaaHo no. KOHBepcnoH-

HbiM napaM 77 · y -KBaiiTOB, KOTOpbi9 MO~O ObinO C'IHTaTb ncnymeHHLIMll ll3 TO'I9K B3an-

MoneliCTBnst. 3¢¢eKTHBHOCTb npocMOTpa coobiTnll c y -KBa!ITaMH - 98%. nnH KalKUOI'O .y -

KBanTa obm paccqnTaH cTaTncTn'lecKnll aec , y'IHTbiBaiOmnll 3aancuMoCTb s¢¢eKTUBHocTu pe- · 

rHCTpaunn y -KBaHTa OT reoMeTpn'lecKnx ycnoanii n· .ero aHeprnH. Pac'I9TLI npononnnHch/ 
Ill nnyMst cnocooaMH. B ne:paoM cuocooe aeca Bbi'IncnHnHcb no <jlopMyne 

W 1 = (! - exp ~/l ( E y ) ll 
-I 

x/ n nnH nonHoro 'IRena y -KBaHTOB nony'leHo 3Ha'leane ~ W1 = 922 ±. 141 • Bo BTopoM 

/9/ cnocooe pacqeTbi npoaonnnncb MeTonoM, aaanorn~IHbiM ncnonh3oBaHHoMy B paooTe • Ebtna 

COCTaBneua nporpaMMa UnH sneKTpOHHO-C'I9TUOil MaWHHbi 0 noaBonHIOWaH MeTOUOM MOHTe-Kap.:. 

no pa3birpaTh nonoJKeane 3Bean n y -KBaHTOB B KaMepe, noupOOHOe Oni!C81IHe nporpaMMbl 

npi!BOUl!TCS! B npliJIOlK9Hl!H, nocne npoaeneHHbiX paC'I9TOB 'll!CnO y -KBaHTOB nony'IHnOCh paB

ItbiM 1090"!:158; KaK annao, ooa cnocooa Bbi'IncneHnH reoMeTpn'lecKnx nonpaaoK nanH coananaiO;... 

mHe pesynhTaTbi, n nosToMy ObtnO B3HTo cpenHee H3 nnyx cnocoooa pacqei:a. Cpenaee 'IHC-
o -

no f1 -M930HOB OKa38nOCh paBHbiM "'rfl = 1,6 ±. 0,3 , 'ITO COBnanaeT C pe3ynhTaTaMH pac-

'19TOB, BblllOnHeHHblX no Monenn c OUHOM930HHbiM OOM9HOM ( nrro = 1,8). B cny'laH~ c polK-

ne~neM p- -MeaoHa (90 coObiTnii) Obtno Hallneao 15 y -KBaHTon. C y'<eToM reoMeTpnqec~ 
Kl!X nonpaBOK STO COOTB9TCTByeT cpeuHeMy 'IHCny 11 O -Me30J'IOB Ha B38HMoneHcTBUe, KOTO-

poe paBHO 0, 7 "!: 0,2. BHnHo, 'ITO sTo 'IHcno cymecTBeHHO ne oTnn'laeTcH oT OlKllnaeMoro 

( .. ~ = 1,0). 

TaKHM oopa30M 0 Mbl He Haonronann CTaTl!CTl!'leCKH ooecneqeHHbiX OTKnoHeHHil cpenHero 
0 

'In en a f1 -M930HOB, 3apei'l!CTpnpoaaliHblX B KaMepe no KOHBepCl!OHHbiM [IapaM,, OT OlKHUae-

Mora. 

ABTOpb! Bblp8lK8IOT CBOIO npli3HaTenbHOCTh B.E. nlOOHMOBy, M.H. nonropeuKoMy 3a 

nOCTOHHHbiil l!HTepec K paooTe ll none3Hbl9 OOCYJK.Q9Hl!H, a TaKJKe onaronapHT rpynny naoo-' 

paHTOB 3a Y'laCTl!e B paC'IeTaX ll ll3MepeHliHXo 

nPHnO)f{EHHE 

npnBOUHTCS! MeTon Bbl'IHCneHliS! reoMeTpH'I9CKOil s#eKTl!BHOCTl! COOb!Tllil c y -KBaH-

TaMH C y'I9TOM ycnOBIIil onbiTll, a • TaKlKe H9KOT0pb1X naHHb!X 0 UllllaMl!Ke npouecca B03Hl!KHO

B9HIIH sneKTpoHHo-no3nTpoHHb1X nap. Bb!'lncneane reoMeTpnqecKoil s<jl<jleKTHBHOCTH ocnosaao 

Ha Monennponaann paccMaTpnaaeMbiX npoueccon. 

--2 /10/ 
x/ OmnoKn aesne Bbi'Incnsmncb no <jlopMyne .:r y"iW '· npnneneHHoll B paooTe • 
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[ 

llnH Ka)!(JtOrO C06biTHH (pHC. 3) JI3BeCTHbl HMnyJibCbl BCeX '18CTHU0 BKJIIO'!aH y 

KBSHT0 H ·yrJibl Me)!(Jty BeKTopaMH HMnyJibCOB KS)!(JtOi! '!aCTHUbl H HanpaBJieHHeM· ~Y'!Ka. 0pH 

nOMOll!H CJiy'!ai!HblX 'IHCeJI 'pa3btrpb1BaeM KOOp/IHHSTbl ueHTpa C06biTHH B. Sq,<j>eKTHBHOii o6JiaCTH 

KaMepblo a3HMyTaJibHbie yrJibl 0 TO'IKY o6pa30BaHHH S.JieKTpOHHO-n03HTpOHHOii napbl, nOBOpOT 

+ 
nnoCKOCTH e e BOKpyr HanpaBJieHHH y - KBaHTa, HMnynLcbi sneKTpoHa H no3HTpoHa. 

HanpHMep, co6biTHe pa3blrpbiBaeM B KaMepe 100 pa3. n pa3 co6biTHe ynoBneT-

BOpSieT He06XOIIHMblM KpHTepHHM0 a B OCTaJibHblX CJiy'!aSIX 

HOCTblO perHCTpaUHH C06biTHH1 a ~ _ ero BecoM. 
D 

·PaccMOTpHM cxeMy pac'!eTa Gonee nonpo6Ho. 

1 t KoopnHHSTbi ueHTpa 3Be3nbl. 

·x 0 =A' +a
1 

(A"- A'), 

Y0 ..; B'-t-a 2 (B"-B') 

Z0 -C'+ a_
3 

(C"-C') 

D 

loO 
H830BeM Sq,<j>eKTHB-HeT. 

A', A" , B' , B ", C ', C" - KoopnHH.aTbi 0 onpenenSIIOll!He s<l><!>eKTHBHble pa3Mepbi KaMepbi, 

a 1 ( i = 1,2,3) - cnyqai!Hbte 'IHCJia (0 :<a 1 < 1). 

2) A3HMyTaJibHbiii .yron y -KBaHTa H ero HOBbie HanpaBnSIIOll!He KOCHHYCbl ( £' , m ', n ' ) • 

i Y a 21ra 4 + </> Y ' O<a 4 <1. 

--2 -- iy a y1 -my •Cos</>y; , , .-:---1 2 • :;: 
my =my; -ny =v -my • sm'l'y 

3) PaccToHHHe Ly Me)!(Jty TO'!KaMH o6pa3oBaHHH napbi H ueHTpOM 3Be31lbi, 

to 
Ly=--- olna 6 • 

- p. (P yl 
/9/ 

L RaxonHM no <j>opMyne, npHBeneaaoii B pa6oTe • 

pa30B8HHS! napbl Ha pa/IHSUHOHHOii IIJIHHe to to = 

p. ( Py) - nonnaSI nepoSITHOCTb o6-

106 CM). 

4) KoopnHHaTbt seplllHHbl napbt 

Xy = Ly • iy ; Y y = L y • my Zy=Ly•ny • 

EcJIH nony'IeHHble KOOp/IHHHTbl HaXOIIHTCH B npenenax s<l><!>eKTIIBHOii o6naCTII KHMepbl, TO 

pac'!eT nponon~aeTcSI nanbwe, ecnii ~e neT, To pac'!eT noBTopSieTcH 3HHOBO c onpenenenHH 

KOOp/IHHaT 3Be3/lbl, 

5") 00BOpa'!IIBaeM MOCKOCTb SiteKTpOH3 II nOSIITpOHH ( KOTOpaH, KHK npaBIIJI01 Cyll!eCTByeT 

nnSI MenneHHbtX y -KB311TOB) BOKpyr HanpaBne!IHH y -KBaHTa • 

+ (e ) • 

llniJ ynpoineHIISI npl!MeM na'!aJibHOe 3Ha'!eHue H3l!MyTaJibHoro yrna no3HTpoHa 3a 0, a yron 

<P sneKTpona 3a rr ; 

6 
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II 

~~ 
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6) HMnynbc no3uTpoHa (sneKTpoHa) 

Pe+ = aT • _P y P•_ • Py -P.+ • 

H3 Ta6mi:!lbi 2 HaxonHM nnHHbl cnenos e + H e , cooTBeTCTByiOmHe HMnyJibCaM, B3SITbiM 

/11/ 
c omii6Koii 30%. Ta6nHna cocTaBneHa no AHIIHbtM, npHneneHHbiM B pa6oTe • 

7} KoopniiHHTbi KOH!la cnena 

Hanpasnena no P y 

e+ (e-) B DOJIHpHOi! CHCTeMe KOOp/IHIIHT (nOJIHpiiHH OCb 

~+ k+sinll+ • cos</> 

( + = It+ sin 0 + sin</>+ 

27+- k+cosll+ 

+ -
8) KoopAH!laTbl KOII!lS cnena e (e ) B AeKapTOBOii CIICTeMe KOOpllliiiST (c Ue!ITpOM B Bep-

lllll!le napbt), a 3aTeM B OCHOBIIOii CIICTeMe KOOpAH!IaT (CIICTeMe, CBSI3a!IHOii C KaMepoii). 

Yy Xy Xy 
X+=-·--~ +--27+ 

L y Ry + Ly 

R y 
y =-_Y_~ + _Y_ 27 + + L. + Ly -y 

Zy ( 
- + 

Ry 

z+ = 
y Zy Zy Xy r 

....:L ·- (+ +-27++- "'+' 
Ly Ry L y · Ry 

l!- -~ 

Ry = yXy + Zy 

X+= X0 +Xy +X+ 

Y+ =Y0 + Yy+Y+ 

Z+• Z 0 +Zy+Z+ 

Koop/lllllaTbl KOIIUH cnena X+ , Y + ,Z+ B OCIIOBIIOii CIICTeMe KOOpliii!IaT IIOJI~Hbl HaXOIIHTbCS! 

B npenenax pa3MepoB KaMepbt. 

A1 <X+<A2 

B 1 < Y+<B 2 

C 1 <Z+<C 2 

EcJIH STO ycnosne AJIH e + H e BblllOJIIIHeT-

cSI, TO nepexoniiM K AanbneltweMy pac'!eTy, -ecnn 

~e HeT - TO IIH'III!IaeM pacq_eT 38IIOBO. 

_9) A31IMyTanbHblii yron <P cnena II HOBbie t;. m'1 , n'1 llnst scex cnenoB 3Be3llbi cny-

'ISIIHOe 'IHCJIO a 4 OCTaeTCH TaKHM ~e, KaK II AJI!I CJieAa y -KBSIITa. 

10) Bbi'IHCJISieM Tpii oTpe3Ka, nnnHaMn KOTOpbiX HBJISIIOTCH paccTOSIIIHSI oT ueHTpa 3Be3llbl AO 

CTeJIOK KSMepbl , 

ecJIH £'1 > 0 TO A 

ecnii m; > 0 TO B 

ecnn n '
1 

> 0 , TO C 

A -X 0 B-Yo C-Zo 
---- . --- . --

£'( m~ n; 
A2 

B2 

c2 

ecnn £'1 <O 

ecnu m~ <O 

·ecnn n~ :<o 

7 

rne 

TO A A, 

TO B Bl 

TOC=C 1 



Bbi6HpaeM aaHMeHbUiee aaaqeHHe H3 Tpex H aaaoaeM ero f . !lanhHellwHll paq'leT HJleT B 

·aaBIICHMOCTH OT TOrO, OCTaHaBUHBaeTCH -'IaCTHila ~ KaMepe HUH HeT, 

a) I.JaCTHila BbiXOJliiT H3 KaMepbi: HaXOJlHM rlpoeK!lHIO HaHMeHbWell JlUHHbl f Ha IIUOCKOCTb 

xy R • f y 1 -n ' 2 H cpaBHHBaeM ee c aenH'IIIHol! k • B3HTOl! H3 Ta611Hilbl s. B T86-

nHne npHBOJliiTCH nn11aa TpeKa, aeo6xon11Mas JlllH HaMepeHIIH IIMllYilbCa qacTIIIlbi c owi!6Kol! 

30%, Ecn11 R -~ k , TO nepexOJlHM K pacqeTy JlSHHbiX JlllH cneJlyiOillel! 'laCTIIIlbl 3Be3Jlbl; 

ecnll 9TO HepaBeHCTBO He BbiiiOilHHeTCH0 TO pacqeT IIOBTOpHeTCII 38HOBO C OUpeneneHHH·KO- • 

OpJliiHaT 3Be3Jlbl o 

6) I.JaCTII!la OCTaHaBili!BaeTCII B KaMepe: cpaBHl!BSeM f C D D -AilHHa cnena 'lac-

THUbi, oc~aHOBimwelicH B KaMepe), Ecn11 f ~ D , TO nepexonHM K pacqeTy cnenyiOmeli 

'laCTIIUbl 3Be3Jlbi, ecnll f' < D , TO Ha'IIIHaeM pac'leT aaHOBOo !11111 OCTSilbHbiX 38pHJKeH

' . · · HbiX 'laCTIIIl 3Be3Jlbl IIOBTOp!!eTCII Bee TO JKe CaMOe, 

Ecn11 Ha6niOJlaiOTCH co6hiTIIH c 2-MH 11 6onhWIIM 'IIICiloM Y. -KBaHToB, To ,pac'leT 

npoaoniiTC!I c KSJKJlbiM y -KBaHTOM oTnenbHo, KaJKJloe co6brf11e C'IIITaeM aa sneKTpoaao-

C'IeTHoil MaW II He 100 N paa H nonyqaeM ero ycpenaeHHbii! aec H cpeaaeKaanpaTH'IHYIO owH6-

KYo ( B HSWHX paC'IeTaX N = 100 H OWH6Ka - 3%), 

Ta6nHna 

... 
" 

~MsB 10, 20 30 40 50 60 70 

" 0,20 0,30 0,36 0,4I 0,44 0,47 0,49 

150 200 250 300 400 500 600 - - - - - -
0,59 0,62 0 64 , . 0,65 0,67 0,69 0,70 

- '----· 

2500 5000 10000 

0,75 o, 76 0,77 

T a 6 n H n a 2 

Jlmma cJie,JJ;a 
k,.-f'l+ CM 

3 4 5 6 7 8 

. ' 150 330 550 800 II 50 1420 p 
M3B ~ 

8 

80 90 100 

o,5I 0,53 0,54 

700 900 1500 - -----
o, 7I 0,72 ~,74 

-··~ ---

9 10 II 12 ' .. .,~ 

1800 2200 2600 3000 

I ': 

Ta6nHna 3 

kCM ' 4 5 6 7 8 9 IO II 12 13 14 15 

p 225 415 585 850 II70 1530 1940 2380 2920 3460 4050 4650 5400 
Msa 

k - npoeKilH!I UOUHOii JlllHHbl Ha UllOCKOCTb xy 
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