
06'bE.lU1HEHHbiM 
J.1HCTJ.1TYT 
.H.llEPHbiX 

J.1ccnE.noaAH J.1 f1 

.lly6aa 2722 

n.H. fep.lliOKOB, Il.B. lllmmHHKOB i 
I IlPOfPAMMA H.O.EHTH<t>HKAUHH V

0 
- tiACTHU 

H y -KBAHTOB 

i) 
• 

~ - tHI 



2722 

n.H. repJliOli:OB, IT.B. llJnsUIBBXOB 

ITPOrPAMMA HJlEHTH<I>HKAUHH V
0 

-'IACTHU 
H y -KBAHTOB 

• 

' ' r • ~ /" ~ .. •• ~ • 
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Heo6xoAHMOCTb C03ABHHII onHCbiBAeMoll HHJKe nporpaMMbi 6brna o6ycnosnel!a cnenyiO

IUHMH C006paJKeHH!1MH. 

Bo-nepBb!ll, AO cax nop An" KHH&MaTH'!eCKoro aaan11aa y
0 

-'laCTHn a y -KBaaToB B ny-

3bipbKOBbiX KaMepax a OJUH1 rnaBHbiM o6paaoM RCD01lb30BanHcb nse OTAenbHbi& nporpaMMbi : 

o Ill 
nporpaMMa HAeHTH<)JHKAUIIH Y -'IBCTHll ( 2- 2) H nporpaMM8 onpeAeneHR!l KHH9M8TH'le-

/2/ 
CltHX napaMeTpOB y -KBAHTOB ( 7) • noMHMO TOro, 'ITO 06C'!eT no OTAeJ;:}.HbiM npor-

paMMHM yBenH'IHBBeT BpeM!1 0 aeo6XOAHMOe An!l o6pa60TKH C06b!TRII, B lt;)TOpb!X OllHOBp9M6H-

HO npHCYTCTByiOT KHK V O -tJBCTH.Ilbl , TaJC. H y -KB8HTbl 0 B KBJKAOI! 113 3TI!X nporpBMM 

HMeiOTC!l cymecTBeBHbre aeAocTHTKR. TaK, aanpHMep, B nporpaMMe ( 2-2) An!! OKOH'IaTenb-

BOA BA9HTB<)JBKBUHH V 0 
- tJ8CTHilblt llOMHMO x~ -Kp~TepHH, aeo6xoARMO npHMeHIITb KpR-

TepHA no yrny aeKoMnnaHapnocTH, 'ITO B p!!Ae cnyqaea (H oco6eHHO npn He6onbwHx nponeT

HbiX AnHHax) npHBOAHT K H&OAH03HH'IHOr1 HnTepnpeTaDHH co6biTH!1. B nporpaMMe (7) KHBeMa-

TH'I&CKHe napa-MeTpb! y - KBHHTa H8XOA!1TC!1 6e3 B8pbHpOB8HH!1 HCXOAHblX KI!HeM8TH'l6CKHX 

napaMeTpOB aneKTpOH8 H H03HTpOH8 I! OTCyTCTayeT CTPOrHA KpHTepuA, n03BOni!IOIUI!A CYAHTb 

0 npHHHAneJKHOCTI! llBHHOrO y -KB8HT8 K paCCM8Tpi!B8eMOA aepWHHe B38HMOnel!CTBH!1. 

Bo- BTOpb!X0 npB C031l8HHH 3TOA nporpaMMbl Mbl npeAnonarann, 'ITO 01!8 6yneT HCnOnb

/3/ 
3 0B8TbC!1 noc ne TOrO, K8K B reoMeTpl!'!eCKYIO nporpHMMy 6yn&T BHeCeHa IIOBA!l HOAnpo-

/ 4/ 
rpaMM8 Bbi'IHCIJeHRSJ KHHeM8TH'I9CKHX rrapaMeTpOB TpeKOB , OCHOB8HtJ8H liB BBea.eHHH MBT-

pHllbl KynoHOBCKoro paccellHH!l H yqeTe TOpMoauoro nanyqeHH!l. B aToll noAnporpaMMe see 

KHH9M8TH'teCKH9 nap8M9Tpbl nonO>KHT9nbHbiX TpeKOB aHnOK 06C'IHTbiB8lOTCSI no .LlBYM rHITOTe-

+ 
38M : fT - M930HH Oil H npOTOHHOl!, IT03TOMY BbiXOllH bi9 .0.8HHbie OTnH1:J8lOTCH OT npHIHITbiX 

B 06'beni!HeHHOM HHCTRTyTe ( rnaBHblM o6p830M TeM, 'ITO H8 KBlKilbiA HOnOJKHTenbHbJA TpeK 

BHnKH npHXOilHTC!l '!eTb!pe CT8HJl8pTHbiX JlnSI 0J1.f!J1 nep<jJoKapTbi) • 3TO THKJKe He no3BOn!lnO 

Hcnonb30B8Tb nn!l HneHTH<)JHKHfiHH C06b!THA yJKe HMe!OIUHeC!l nporpaMMbi . 

npennaraeMH!l 3neCb nporpHMMH MOJKeT 6b!Tb HCHOnb30B8H8 KHK Jln!I 06C'!eTa yO 

tf8CTHU, T8K: H 

TH!l npHM9H!19TCH 

/5/ 
j . P. Berge et al., 

y -KBAHTOB. B o6o11x cny'la!lx JlnR OKOH'IaTenbHOH HneHTn<)JHKanHH co6b!

X~ -KpHTepall. B nporpaMMe ncnonb30BAH MeTon RCKniO'IeHHR 

OCHOB8HHb!l! HB npe)lnonOJKeHHR 0 nHHeAHOC TH ypaBH9HHA COXpHHeHR!l 

3aeprHH I! HMnynbC8 B6nH31! H3MepeHHblX 3H8'19HHA napaMeTpOB. 
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Onacaaae MeTOAa 

3anaqa BAeHTB¢BXBUHB V -qacTan a )' -XBBBTOB RBnReTCSI qaCTHb!M cnyqaeM 

6onee o6mell npo6neMbi Fit- a KaaanOB peaxnall, XOTOpaH MaTeMaTH'leCXH CBOnHTcSI X 

SaXO*AeHR~ MHBHMyMa ¢yaxnaoaana: 
i I m m 

)( -I <•s -•s )GsJ <•I -·~ 
l,j 

l,j -1, ... 1 

C BanolKeBBbiMR Ba aero ypaBBeHBHMH CBSI3H B BB)le 3aXOHOB COXpaaeBHH : 

FA(x,y)-0 A • 1 , ... , L . 

3Aec& '!epea nepeMeaabJe • 1 0603Ha'!eHbi UO)l6apaeMbie 3Ha'!eHHSI KHHeMaTH'leCKHX napa -

M&TpOBi ·~ - aaaqeaaa napaMeTpos, aaliAeaabiX B reoMeTpH'lecxoll nporpaMMe; y -

SeH3BeCTBbie ( aeH3NepeBBble) napaNeTpbi; G 11 -MaTpana secos, o6paTaaa MaTpane oUIH-

6ox 
-I 

Gil H3MepeHRbiX rrepeMeHHblX . 
'!Reno ypasaeaall csHaa. 

m 
XI I - '!Herro aaNepeaHblX rrapaMeTpos; L -

C ITOMO!llb~ MeTOJlB Heorrpe)leneHHblX MHO>KHTenell narpaa>Ka 3Ta 3a)la'!a o6bJ'lHO CBO

IlHTCSI X SaXOlKneHHJO CTanHOHapHbiX aaaqeaa ll ¢yHKnHOBana : 

B KOTOpOM 

I 

M - I <• 1 
I,j 

m 
-xI 

m L 
)Gil <z 1 -z 1 )+2IaAFA{z,y) 

A 

a A - MHO>KHTena narpaa>Ka. 

(!) 

B xaaeMaTH'lecxoM aaanaae o6menpaaHTbiMH asnaJOTCH llBa MeTona MHHIIM113alli!H aTo-
/5/ /6,7/ 

ro ¢yHKllHOHana : MeTOJl HCKfi~'leHHSI H 0606!lle8Hblll MeTOJl • 8 nepBOM H3 HHX Rella-

MepeRRbJe rrepeMeRRble y HCKn~qaJOTCSI H3 ypaBReaall CBSI3H. Bo BTOpOM - HeHaMepeRHb!e 

rrepeMeaawe BXOJlHT B ypasaeaaa csaaa, a aaaq11T, H B ¢yaxnaoaan (!) pasaorrpasao c 113-

MepeHH biMH. 

nocKOnbKY B 0606!lleBHOM MeTO)le BHil ypasaeaall CBH3H He 3aBHCHT OT TOrO, KaKHe 

HMeHRO rrepeMeRHbJe H3MepeHbl 0 TO 3TO nenaeT MeTOA oqeHJ, YA06Hb!M !IpH HCITOfib30BaHHH 

ero B Fit- e xaaanos peaxnall, KOTOpblll o6hrqao npenaaa aaqea nna o6cqeTa Maorax 

THrros co6bJTHll. B aaTepecyromeN "'e aac cnyqae aneaTa¢axauall V
0 

-'laCTHII H )' 

XBaHTOB, CMOTpB!IIHX B naRHyJO BepWKHy B3aBMOneliCTBif!l 0 HeH3BeCTHOll rrepeMeaaoll S!Bn>leT

C!I OnBH H TOT >Ke napaMeTp - HMnynbC aeliT;:>arrbHOll 'laCTHIIblo noaTOMy npeHMy!lleCTBO 0606-

meaaoro Merona anec& ae acnonbayeTcR, B TO BpBMH xax MeTon acxnroqeaaR noasonHeT 

no cpasaeaaro c o6o6meaahrM MeTonoM yNea&wan o6'beM BbJqacneaall a TeM caMbtM co

xpaTHTb BpeMR aa o6pa6oTKY co6b!THll. B CBH3B c 3THM B onachrsaeMoll nporpaMMe acnon&-

30BaH M9TOll HCXnJO'tfeBHH. 

4 

BexTop aaMepeaBblX nepeM 

-~- <{3 . 

3AeCb {3
1 

• tga 1 , k 1 - 1/(P 1 cos a 

yrna aaxnoaa Tpexa x nnocxoc~ 

Tpexa B nepsoll Toqxe; P 1 

Hbi M qaCTanaM, HHil&XC 3 - X 

eTCH aanpasneaaeM AB (eM. p1 

{3 a - ArcSin( 

rne r 2 = (xB 

3a TO'IKY pacrrana 8 HJleHTH¢i 

>KeHHbiX TpS!tOB, HOMep KOTOpOrc 

oqeBHJlHblM ¢QpMynaM: 

rne 

~ 
( L'l.a a) 

(I 

nocKOfibKy KOHBepcBH 

anexTpoaa (rroaaTpoaa) oxaahJB 

neHBR )' -XBaRTa HB yron, C 

<9> • (m 0 / Py) In (Py/m •) 
2 

(f'1{3
1
) aneKTpOHa H IT03HTpOHB ~ 

anR np8KTHqeCKHX 3H8~eHRA RMJ 

na 9 6naaxo x aynro. 3aTel 

aaliAeaaaa B reoMeTpaqecxoll ITJ 

pOB {3 I • tga I , k I · 

nocne HCKfiiO'IeHHB aeH3BE 

ypasaeaall coxpaaeaaa aaepraa 

B cnenyromeM sane: 

Fl • ( 

F~ • 

Fa -



JB!I M8T9MBTB'I9CKH CBOaHTcH K 

i,j •l, ···' 

>s coxpaaeHHH: 

IH8qeHHR KHHeMSTHqecKHX napa-

~TpB'I9CKOl! llpOrpaMMe; y -

1 secas, o6paTaaH MaTpHne ow11-

aMepeHBbrx napaMeTpos; L -

JBH>KB 3Ta 38AB'Ia 06b!'IHO CBO-

(I) 

aBB MeTona MHHHMH38UHH ST0-
/ 6,7/ 

•a • B rrepsoM H3 BBX aeua-

l3H, Bo STOpOM - B9B3MepeHHb!9 

(llHOHan (1) pasaorrpasHO C B3-

J He 38BHCHT OT TOrO, KBKHe 

. YA 06HhlM DpB BCilOilb30S8HHH 

83HB'I9H anSI 06C'I9T8 MHOrHX 

BURR yO -'IBCTHD H y 

uasecTaol! nepeMeaaol! HBnHeT

bi, no3TOMy llp9HMyl!leCTSO 0606-

9TOa BCKil10'I9HH!I ll03SODB9T 

l 'IRCneaHA H TOM C8MbiM CO-

DHCblS89MOl! rrporpaMMe BCDODI>-

BeKTOp H3MepeHHbJX rrepeM9HHblX B3!IT S cneay10l!l9M SHae: 

-<:OOTBeTCTBeHHO 83HMyTanhHhlA yron1 TBHreHC 

yrna HBKilOHB TpeKa K llllOCKOCTK X Y , nepneH.tlHKynspaolt MarHHTHOMY non10, H KpHSH3HR 

Tpexa s nepsolt To'IKe; PI - HMilYilbC 'IBCTHU bl. J1aaeKCbl 1 H 2 OTHOC!ITC!I K 38pHlK9H-

HbiM 'IBCTRUBM, HH.tl&Kc 3 - K aeltTpanbHoll. HanpasneaHe ael!TpanbaoA 'IBCTHUbJ orrpeaenH-

eTCH aarrpasneaBeM AB ( CM. pBC, 1) 1 TBK 'ITO: 

{3
8 

• ArcS!n((y 8 -y Al/r), tga 3 • (z 8 -zA )/r 

rne 

3a TO'IKY p8Cil8.tl8 8 HaeHTH<jJHUKpyeMOl! 'IRCTHilbl Sbl6p8H8 rrepsa!I TO'IKR TOrO H3 38p!I -

lK9HHblX Tp6KOS1 HOM9p KOTOporo M9Hblll9, 0wB6KH B yrnax 

0'19BHnHblM <jJopMynaM: 

H Bbl"IHCnSUOTCSI ITO 

rae 
2 

R 

nocKOilbKy KOHB9pcHH y -KSBHTB S ll01l9 !I.tlpR llpHSOAHT K TOMy, 'ITO BMilYilbC 

aneKTpoaa (rroanTpoaa) oxaawaaeTCH rrosepHyTWM oTqocHTenbHO rrepsoaaqanbaoro aarrpa s-

neBBSI Y -KBBHTB 88 yron, cpeaaeKS8ApBTH'IH09 3HB'I9HH9 KOTOpOrO p8SHO 

<8> • (m 0 /Py) In (Py/m •) 

(/!,{J )
2 

31l9KTpOH8 H ll03HTpOH8 
I 

TO S Cnyqae Y - rHilOT93bl K AHCil9pCHSIM S yrnax ( /!.a 1 ) 

A068Sil!I9TC!I yron <IJ.; . 3TO MOlKHO CA91l8Tb, llOCKOilbKY 

nnH llp8KTH'I9CKHX 3H8'19HHl! HMilYilbCOS y -KBBHTOS Py > 25 M as cpeAaee aaaqeaKe yr-

na (J 6rrH3KO K ayn10, 3aTeM M8TpHU8 OWH60K BCXOAHblX rrapaMeTpOS {3 1 

HaflaeHHBR S reoMeTpB'I9CKOli nporpaMMe, rrepeC'IHTblS89TC!I S MBTpBU' G I~ I 

pos {3 I , tga I , k I • 

napA MeT-

nocne HCKil10'19HH!I H9B3S9CTHOil DepeM9HHOlt - HMilYilbCB H9l!T;J81lbHOl! 'IBCTHilbl - H3 

ypaBH9HBli COXp8H9HB!I 3H9prHB H HMilYilbCB OCT8SliiH9CR TpB ypaBH9HK!I MOJKHO rrepellHCBTb 

s cneay10meM sHae: 

( 2) 
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rne ~ K ~ ~ -K ~ ;::-r----r 
k a • (1 + ts a a ) (" - m a) , " • '1/P 1 + m 1 +vP ~ + m~ • 

3n&Cb yM&CTHO 38M8THTb0 'ITO 3aJtOHbl COXpaH&HHSI 9Hepi"HH II HMnynbca B BHil8 ( 2) 

B cnyqae pacnana y -KBB.JlTB ae BhlnOnHSIIOTCSI 0 DOCKOIIhJ[y XOHBepciiSI y -KBBHTB B03-

wo~a TOnbXo B none srnpa oTnaqa. Onaaxo pacnpeneneaae no aMnyn&caM srnpa OTIIB'<H aMe
/8/ 

eT ocTphiA w:axcaw:yw npa P
51 
~m. (aanpaMep, npa Py • 16 Mss/c aaa6onee se-

posrTaoe aaaqeaae HMnyn&ca srnpa OTAB'<H PSimax - 0,20 Mas/c). npa yBenll'leHHH HMDYnhCB 

Y -xsaaTa wucHWyw cMemaeTcsr B o6nacTb eme Mea&max aaaqeaHA. noaroMy nnsr npax-

TI'I8CXRX 3U8'18Hllll HMDyDbCOB y -KBBHTOB ( Py > 25 Mas/c) Mo~ao C'lliTaTb, '<To ypaa-

HeHIR CBSI311 (2) cnpasennHBbl C llOCTBTO'IHOA CTeD8Hb~ TO~HOCTR. 

Torna aaxo~eaHe cTanBoaapabiX aaaqeHJIA ~yaxnHoaana (I) CBOAHTCSI x pemeaa10 cHc

TeWhl ypasaeaHll : 
I L 

iJM/ax • 2(I G11 (x 1 -x7> + I F1A(x)a>.) • 0; 
.. I j -· A-t 

aM / aa 1 • 2FA (x) • 0; 

rne FIA (x) • aFA (x) / ax 1 . 

nepeDHWe M nepnoe ypanaeaae B BHAe : 

m 
Xt • XI -

I -1 

L 

I E 1>.a>. 
>. 

rne 
EtA - 1::1 Gil F1A (x) . 

T enepb paano~M ypanaeaaR casraa OTHOCHTem.ao aexoroporo np116na~eaaoro pemeaasr II 
XI 

( nonyqeaaoro n 11 -ToA HTepanHa), npennonarasr, 'ITO ypasaeaHsr casraa nxaeAabl s o6nac-

TH MBnbiX aaMeaeaal! napaMeTpon: 

II I V+l 11 II 

F >. + 1 _'£, (X 1 -X 1 ) F1A - 0 ' 

V+l L v v+t 
X I • X _ 'i. Ev.a>. 

A• I 

HcKniO~aR aa nnyx nocnenaax ypasaeaHA 
11+1 

X I t nonyliHM ; 

II 

rne qepea b >. 

II+ 1 L II 

a>. • 'i. (8 11 )~ 1 
bl' 

1'•1 I' 

v 
B Ajl o6oaaaqeHbi: 

y II l m II II 

b - F + 'i. (X 1 - X 1 ) F1A 
>. >. 1•1 

6 

(3) 

B 

Hcnon&aysr aaAneHHbte peweaaR 

(3) MO~HO HBATH DODHblll aa5op 

IIpH 3lJ81!9HH.RX X~ • X~ H Dp• 

pb18 KpHT8pHH. 

Qqesanao, 'ITO xoaTponHpo 

no ToqROCTB B bi"IHCneHHA, C T6M 

ApyroA CTOpOHbl 0 ae HMeeT CMbl 

KOHbl coxpaaeHHR 6ynyT BbiDOIIHE 

Mbi acnonb3onana TO >KJl9C~ 

~ V+l I 

<x> -I<x, 
• I,J 

KOTOpoe D03BODReT BB8CTH AnR 

Pa6oTa c nporpaMMoi! noKaaanE 
-7 0 

6on&max 10 nnR A - a 

B xaqecTne KpHTepaen TO~ 

~yHKilHOHana B3SITbl 0 COOTB9TCTB 

L a 
V+l I (-

F - >..'" a 

v+t I 
6M • l( 'i. 

1,1 

B aacTORmee npeMs; B nporpaMt. 

nnR Ao - H K. 
0 

-rRnoTe3: 



+v'P:+m2~ • 

:a B BMnyn&ca B BIU18 ( 2) 

OHB8pCIHI )' -KB8RT8 803-

HMJiyn&CAM HAp& OTAA'IB HM8-

• • 16 M 3a/c aaa6oliee se-

, ) • npH ysenB'fQHHH HMnym.ca 

~H8'1QRBI!. no3TOMY A nll npalt-

./ C) MOJKHO C'fHT8T&, 'ITO ypaB-

: 1) CBOIIHTCH K perueHB!O CHC-

l; 

IpBoliBJK&HHoro pemeaa11 x~ 

>HBll CBli3H liHH&!!Hbl B OOliBC-

(3) 

Hcnolib3YII aai!AeHHbt e peweHHll 

V +l 
a A Anll MHOJKHTenel! narp8RJK80 C liOMODlloiO ypaBHQHHll 

(3) MOJKRO H8liTH liOliHbll! H800p napaMeTpOB 
V+ I 

X I J.iT&p8IIHOHHblll 1Ip01!8CC R8'1HH8QTCH 

npR 3H8'1QHHIIX H 1IpOA0.1. lK8QTCll AO TeX liOp, IIOK8 He OYIIYT B blliOnHQHbl HQKOTO-

pble KpHTepHB • 

QqQBHAHO, 'ITO KOHTpOliBpoB8Tb BTep81lHOHHbl!! llpOIIQCC H800XOAHM0 0 C OAHO!! C T OpoH bl 0 

no TO'IHOCTB B bt 'IHCneHBA, c T&M 'ITOObl OWHOKB ox:py r .10HHll He 6btnH cnHWKOM senBKK. C 

apyro!! cropoabl, ae aMeeT CMbtcna npoAOnJKaTb HTe paaaoal! b tl! npoaecc nocne roro, x:aK a a

KORbl COXp8RQHHR 6ynyT BbtnOllHQHbl AOBOn&HO TO'IHO. 

Mbl Hcnonb3osana TOJKA&CTso
151 

KOTOpOe li03BOnsteT BBQCTR Alii! OillHOOK OKpyrli&HBll cnenytomB!! KpBTepR!! : 

s ., . (4) 

Pa6oTa c nporpaM~{oA noKaaana , qTo, KSK npaaHno, aTa ae nH qHHa He npHHRMaeT aHaqeaR A, 

6oli&WHX 10-7 
Alii! A0 - a K

0 
- ranoTea, H aua q eHH I! 10-5 - 10-4 n nst y -run o Tea . 

B KaqeCTB9 KpHT9pHeB TQqHQCTH BblfiOnHeHRH 38KOH OB COXpaHeHHH H MHHMM8nbHOCTH 

<jlyHKIIHOH8li8 B3HTbi 1 COOT B 9TC TD9HHO, clieAytomBe uepaseHCTBa : 

L v+l V+l V+l v+l aM V+l aM 
F I (aav+l llaA )( aa v + llall ) $<2 

A,ll 
A ll 

(5) 

V+l V+l 
V+l I aM aM m 

llM - ~ I <-:--vn 8x 1 )(~ a., ) :s •a 
l,j a •• a., 

(6) 

B aacTOl!Dlee speMll B nporpaMMe ucnoli&aytoTCll Clienytomae aHa'leHHll t 1 • t 2 , <a 

Alii! A0 
- u K 

0 
-rnnoTea : 

7 



H nmr 

-a 
f I • 10 

y - rHUOTe3bl : 

_, 
f I • 10 

-a -4 
t :~ • to , t a • to 

-I 
f - 10 a f D • 10-1 • 

3TH ltpHTepHH .o:nsr npaeHnbaoll rHnoT&3bl Bhmona<noTcsr 3a 3-4 HTepallHH, MncHMam.aoe 

'IKcno KTepanHII pasao 8 nmr A
0 

- H IC 
0 

-rKnoTe3 H I I nmr y -rHnoT93bl, 

ITocne JtalKJloro mara HTepanuoaaoro nponecca nposepaeTCsr, ae neJKaT mr aoBbte ne-
v+l 

peM&BHbl& • I B H9~K3H'I9CKoll oonaCTH, HanpKMep, npennonaraaTcsr, 'ITO 3HaK ltpHBH3-

Hhl B reoMeTpH'Iecxoll nporpaMMe coOTB&TCTByeT 3apsrny 'laCTHI1bl, ITocne JKe Toro, Kax 38-

psrn '18CTKI1bl onpenenea, !tpHBH3HB .!liTH BC&X 'IBCTHII C'IHTB9TCH DOITOlKHT&nbHol!, fi03TONy, 

ecnH B Fi t -npouecce JtBJtoe-nKoo kl DpHBHNB&T OTplii1BTetrbH09 3HB'I9HK81 TO npH-

M8HH8TCH Uponenypa CTyD8H'IaTOrD 00p938BHH mara : 

V+l 
x:+xl -x~ V +I ... 

I 

Ecnu ua KBKOM-TO ware OK83biBaeTC.R, ttTo 
a a a 

p8 • E 8 - m 8 < 0 • {3 I < 0 
4 

Htrll P1 > IQ Mas/ c , 

TO CHOBa npHM8HH8TCH nponenypa CTy rr&H'IBTOro oop&3BHHH, 

HTepanHoHHht ll rrponecc 3BKaH'IHBBeTcH, ecnH e nsyx rrocnenosaTenbHbtX HTepauHHX Bbl

rronHeHbt ycrrOBII!I (4) 1 (5),(6) KITH JKe UO UpH3H8Iy MBKCHMBITbHO!'O 'IHCna HT&panHII, BnoK

CX&Ma rrporpaMMbl nolta3aaa Ha pHC, 2, 

Bhln&'la sa ne'laTb 

ITporpaMMa MOJK8T oopaoaTbiBBTb 4 Yo -'18CTH1lbl H 6 y -KBBBTOB B O)lHOM COObiTB:R, 

YrrpasneaHe nporpawwoll ocymecTemreTcR c noMOIUbiO ynpaenRIOIUell rre~oKapTbl, 

B b1na'la npoH3BonRTCH aa cTasnapTBbie nns OHHH rre~oxapTbl aei!TpanbBbiX 'laCTan H 

sa !5yMali<ByJO neaTy, Ha:JKe npRBOJlHTcsr o6pa3en ne'laTB sa oyMBJKBYJO neaTy, 

fie'laTb nnsr A
0

- H IC 
0 

-rHDOTe3. 

CTaanapTHaR ne~KapTa 

II 

.. 
£\pI 

.. 
8. fii,Pit fii,AB 

.. 
I. PI 

2. p J -~PI 9. BJ.Fit fil,AB 

8 

3 ;l 
• I 

4. Coo fi 1 , A 

5. ~eoo fi 1 . 

-6. Coo fitl -7 . fill 

I. e. 
.. 
m I 

D I 

I. 'P. 

2. pl 

; 

; 

HopMR 

~p. 

.. 
~PI 

3. fAB; (t.{3) 

4 . mAB; (~a) 

5. :AB -6 . fi ; ~fi .. 
7. fill 

Hop~ 

Bee 0003Ra'leHHH COOTBeTCTBYK 

n•~BBbl, Bbi'IRCne&H blG H8 OCHOB 

IOTCB B rpanycax. 



4 KTepanaa. MucaMa~oe 

.lliiH y -rKIIOT93hl, 

·eTCSI, He neJKaT lUI BOBbi8 De-

B.lliiOIIaraeTCH, qTQ 3H8K KpBBB3-

:THilbi• nocne >Ke TOro, lt8X 38-

·cg llOIIOl!OfTBllbBOA, DOl>TONy, 

>anaTenbaoe aaaqeaae, To npa-

4 
BIIB P1 > 10 Mas/c, 

:::nellOB8T9nbHbJX HTepanH.BX Bbl-

nbaoro qacna HTepauaA. BnoK-

y -XBBHTOB B OAHOM co6biTBH, 

:SIIOIIIBA neP4JmcapTb1, 

~KapThl aeATp81lhHhiX qacTHil H 

:yMa>KHYIO neaTy, 

.. 
m I 

n I 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

s. "l PI ; 
-l 
pI !O • 81.Fit 

•• Coo 8 1• AB 

5. ~coo8 1 .AB 12. Sin¢ 

.. 
6. Coo 811 13. coo¢ .. 
7. 811 14 . ., ; 8 

III. 

.. 
2 . f l 

.. 
ml 

n l 

IV. 

HopMHpOBaHHbiB OTKIIOHBHBII 5 ( x I ) 

DeqaTb .lliiSI y -rHUOTe3bl 

PI ~PI 8. 81. Fit 

PI ~p. 9. 8 1. Fit 

f AB ; <6,8>:8 10. 81.Fit 

mAB; (~a)~ 11. w 
AB 

nAB 12. L noT .. 
8 M IS . ., .. 
811 

II 

CTa i !AapTHaSI ne~xapTa 

Ill 

HopMaposa&Hbie OTX.nOH9BIISI S( X I ) 

81. AB 

II Dl&X 

81.AB 

8
f.AB 

81.AB 

V max 

8 11 

8 

Bee o6oaaaqeaHH cooTseTcTsyiOT o6biqao npaasrTbiM B OIUIH. 3aa'I](OM JlOMeqeHbi Be-

IIBqR&bl, BblqRC1!9HHbl8 88 OCHOBaBRH IIOA06paHHbiX 3HaqeuaA napaMeTpoB. Bee yr.'lbl BblqBCIISI 

mTCSI B rpaAycax. 
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BBe.ueaae aopMapoBBHHbiX oTKnoaeaaA napaMeTpoB 

.. 
S(x 1 ) • X I X I 

<xI 
.. 

XI > 
i- 1, ... I I 

m L y II -1 Y T K 
rne <X I - x I > • ( ~ E lA ( H ) Ap. ( E )Ill J ' U03B0111I9T npoBepaTh OTCYTCTBae CaCT9M8-

A,#l 
TH"'9CKHX OTK110H9Sali B H3M9p9HHbiX napaM9Tp8X a OTK8nJ16pOB8.Tb oma6KH 0 npanaCbiB89Mbl9 

Ka*I!Oll H3M9peHHOl! nepeM9HHOll, ITpa OTCYTCTBaa CHCT9MaTa"'9CKaX OTKnOS9SHll B napaMeT

pax a BepHO Bbl6p8HRbiX OWH6K8X HOpMHpOBa8Hbi9 OTKnOH9HHII )l011JKllbl 6b!Tb BOpM81ll>SO pac-

npeneneHbi OKano cpenaero aaa"!9BHR 0 c nacnepcael! o ~ • I. 

Pa6oTa nporpaMMbi 

ITporpaMMB oTnBJKHBBnacb aa T9CTOBbiX co6b1Tasu., nocne qero 6btno o~C"ll!Taao 100 

Bl!nO"'HbiX co6biTHA Tana • A 
0 

... rr- + p • K 
0 

... "- + rr + a 275 cnyqaes c KOHBepcael! y -

KBaHTa, nony"'9RHbiX C M9TpOBOll nponaHOBOl\ ny3blpbKOBOll KBM9pbl n.SJIT H np9.QBapHT911b80 
/3/ 

o6c'IHTaHHbiX no reoMeTpH'IecKoll nporpaMMe • Co6btTaR 6btnH oTo6paHbi TaKaM o6paaoM, 

'lT06bJ OWH6KH B HMIIYRbC8X 'q8CTHU, COCT8BnRlO[QHX V O -"'aCTany, He np9Bb1Wana 20%, a 

.un11 aneKTpOHOB a noaaTpoaoB - 50%. B paccMaTpHBaeMyiO nporpaMMY aneaTa¢aKanaa 6bm 

BK1110"19H 6110K 0 B KOTOpOM K Oli!H6KaM B yrnax, Bbi"'RCneHHb!M B nporpaMMe/
3

/ 0 6b!IIH no6aB-

118Rbl OWH6KR H3-38 MHOrOKp8TROrO p8CC9SIHHst, 8 HMJTynhCbi 3 119KTpOHOB H ll03HTpOHOB nepe

/10,11/ 
c qHTbiBaRHCb C yqeTOM JTOT8pb H8 TOpM03HOe H3nyqeaHe • 3TOT 6nOK ll03B011SI8T RCJl011b-

30BaTb npennaraeMyiO anecb nporpaMMY nocne Bcex acnonb3y9MbiX B 011.HH reoMeTpH"19CKHX 

nporpaMM, ecnH TOilbKO Bbi.Q8l.f8 H8 neqaTb y JlOC118JlHHX IIpOH3BOAHTCR HB CT8HA8pTHbl8 nep-

<!>oKa pTbi, 

KaK yJKe OTMeqanocb, cpa Baeaae aa wel\ nporpaMMbl c nporpaMMOl! ( 2-2) aaTpynaeao 

T9M 0 'ITO B nporpaMM9 ( 2-2) ll111I OKOH'IaT911bHOll HHTepnpeTaUHH C06b!THR 0 nOM HMO 
~ 

)( 

l<pHT9pHR 0 He06XOllHMO npHM9HRTb KpHT9pHl! no yrny H9KOMnnaaapHOCTH, C npyrol! CTOpOHbt, 

C TQl.JKB 3p9HHSI Fit - npouecca 6onee cnoJKaol\ aBnaeTca aneaTa¢aKanaa Y -KBaH-

TOB H3-38 HeTQqHoro BblflOnHeHHH 38KOHOB COXp8H9HRH npH KOHBepCBR Y -KBaHTOB, IToa-

T OMY OCROBHOe BHHMaHH9 npH 06pa60TK9 C06b!THII 6bt110 Yll9119HO Hll9HTH¢HK8UHH 

TOB. 0 V O -'18CTHU8X M bl MQ}f{9M CK838Tb nHWb cne.llyJOrrtee. 

2 

Y -KBaR-

B 53 na tOO co6btTnfi, nneaTa¢uuapoBaHHbtx nporpaMMoil ( 2-2) no )( -KpHT9pH!O 

K8K XOpOlliRe, 13 C06biTHi\ HMenH 
1

TIOll.03pHT9nbHbiA'' yron H9KOMnnaH8pHOCTH 

'1 > 2,5 ( 6.z) / L AB 

OllHOA H3 r HIIOT93 

(non XOpOWHMH Mbl IIOHRM89M Te C06btTHR, B KOTOpblX B 

)(~ < )( 2 ~ 10, a B llpyrol! 
max 

2 
)( ~ 

~ 

X max aepaaneneaabte co6bt-

THH - aTo Te, a KOTOpbtX nnsr o6eHx runoTea X 
2 < X 

2
m ax ; nnoXHe co6biTHst: HMeJOT 

X~ ~ )( 
2 

B o6eax rnnoTeaax), Ha 3TH X 53 co6btTHli aawa nporpaMMa onaoaaa"!HO nnea-

10 

j 
f 

l 
.1 

TB<!llfllBpOBB.na 45 C06biTHli 0 OC1 

( 2 COObiTHR). Ha 3TH X nocne.u1 

noapaTellhabll!' yron aeKOMnnal 

onsoaaa~o K.QesTH<!lanapoBana 

B paapRn sepaa.ueneaablx ana n 

TOpbiX aama nporpaMMa H npor 

Tp9KOB BBnKH aM99T H96onblli0 

6b1Th CHnbHO HCKalK98 KynOBOB• 

y"'eT EynoaoBCKoro pacceRaaa 

napoBB.BBbiX co6biTHll, ecna Ton 

OII;H>KYTCH cnamKOM senaxa. 

B cnyqae Koasepcaa 

&a pemBTb BOUpOC 0 TOM, npHE 

89 B3aaMO)l9ACTBaR ana lK9 IIW 

MY acnonbayeTcR 

Ta9TCII clloaOBbiM, 

)( 
2 

-!<paT 

ITpoBepKoll aa~<oaaocTK np 

p11W9HTanbHOrO )( ~ -pacnpen 

~ 
TanbH09 )( -pacnpeneneHlle, 

KB8.HTOB0 H3 KOTOpb!X 232 C06bl' 
~ 

TH'l8CK09 )( -pacnpeneneaBE 

"!Hcno co6btTBll c )( ~ < 11. Cpe 

KnOB9HH9 0 • 2,41 3KCn9pH~ 

COOTB9TCTBYIOtnaMB 3Ha"'9HHIIMH 

Bb1"18Cit9HH9 HOpMHPOBBHH 

RpOB9pHTb npaBHitbHOCTb oma601 

cpaBH9HHH 3KCnepaM9HT811bHbiX 

pacnpeneneaaeM, KOTopoe HBnae 

TBqHbiM OTKnOB9HH€M 0 - 1. 

MBTH"19CKHX OWH60K npH H3M9pE 

A priori Mbl MOJt<9M npe. 

M9p9RHH 83HMYT8nbHbiX yrnoB 

p9HBH 3TBX yrnoB B reOM9TpB"'E 

a no3TOMY nonnonroHKa Tpe!<a 1 

TH"'9CKOMy 388Hli<9HHK> B3HMyTa1 

y noaaTpoaa. 



BepHTb OTCYTCTBHe CHCTeMa

rb OIIIH6KH, npHUHCbiB88Mbi8 

KHX oTKnoaeaaA B napaMeT

>nlKIIhl f5biTb HOpMHnbHO pac-

·I. 

qero 6biJIO o!5c'!BTaao 100 

yqaeB c KOHBepcael! y -

1pbl nflfl H np9.!1B8pHTeJibBO 

OT06p8Hbl T8KHM of5p830M, 

Illy, ae npeBbiiiiana 20%, a 

paMMy H.lleHTHcj>BK8l.lHH 6biJI 

nporpaMMe
131

, 6biJIH ao6aB-

~KTpOHOB H IT03HTpOHOB nepe-

3TOT 6JIOK U03BOJili9T HCITOJib

I biX B 011fll1 reoMeTpH'I9CKHX 

•a HTCR HB CT8H.ll8pTHble nep-

rpaMMol! ( 2-2) aaTpyaaeao 

[ C06biTIHI, JlOMHMO 
2 

X 

lpHOCTH. C llpyrol! CTOpOHblo 

B!leHTHtj>HK8l.lHH y -KB8H-

epCHH Y -KBRHTOB. floa-

) Hll9HTHcj>HK8UHH Y -KB8H-

2-2) no 
2 

X -KpHTepHIO 

IllnBHBpHOCTH 

re C06biTBSI, B KOTOpbiX B 

aepaaaeneHHbie co6bt-

)Xlle C06biTHSI HMelOT 

Orp8MMB OllH03HB'qHO HlleH-

' 

TB<!>nupoaana 45 co6b!THI!, ocTanbHbie oKaaanacb aepaaaeneHHbiMH ( 6 co6biTHA) a nnoXHMH 

(2 coob!THH). Ha a-rsx nocneaaax 8 co6biTBA 5 nonana B paapll.ll Tex, y KOTOpblx 6bln •no

.!103pBTenbHbli!' yron aeKoMnnaaapaocTB B nporpaMMe ( 2-2). KpoMe roro, aaiiia nporpaMMa 

O.!IB03H8~0 a,!I9HTB<!>BnBpOB8JI8 .!10UOJIHBT9JibHO 4 COf5blTBll, OTf5pomeHHhlX nporpaMMOil (2-2) 

B paaplln aepaaaeneaablx BnB nnoxax. CneayeT aaMeTBTb, 'ITO a 6onbmaacTae cnyqaea, a Ko

TOpbiX H8ill8 nporpaMMH H nporp&MMH ( 2-2) .!IRIOT p83Hhl9 HHTepnpeTHUHB, XOTll f5bl O.!IBH H3 

Tp9KOB BBJIKB BMeeT aef5onbiiiOi! HMnym,r. p :j 300-400 Maa/c B, cne.!IOBB.TenbHO, MOJKeT 

6b!Tb CBJibHO acitaJKea KynoaoBCKHM pacceliHBeM. IToaToMy Mbi aaaeeMcll, 'ITO npaBHJtbHbil! 

/4/ 
y'leT KynoaoBCKOro pacceliHBll B nporpaMMe noaaonBT yny'IIIIHTb aaaeJKaocTb aaeaTacj>a-

nspoBB.HHhiX COf5hlTBll, 9CJIH TOJibKO OIIIB6KB UpOCTpHBCTBeHBblX KOOp.!IHHRT B nporpaMMe/
3

/ He 

OK8JKYTCll CJIBIIIKOM BeJIBKB. 

B cnyqae KoaaepcBB y -KB8HTOB nporpaM.Ma 1!.!19HTBcj>BKBOBB npelKJle BCero .!IOJIJK-

HH peiiiBTb BOUpOC 0 TOM, UpBH8,!1JieJKBT JIB paCCM8TpBB89Mbill y -KB8HT K .!IRHHOI! B9piiiH-

ae B38BMO.llellcTBBll nna JKe liBJilleTCll cj>oaOBbiM. B aaiiiel! nporpaMMe .!IJill aToro rro-npeJKae

MY acrronb3yeTcll X 2 
-KpBTepxA. HMeaao: ecnx X < X~ • II, TO y -KBaaT cqa-

max 

T89TCH cj>oHOBbiM. 

2 
ITpoaepKol! aaKoaaocTR rrpaMeaeaall X -KpHTepsa MOJKeT cnyJKHTb cornacae aKcrre-

pJ0,(9HT8JibHOro x• - pacrrpeaeneHHH c TeopeTH'19CKHM. Ha pac. 3 ITOK838HO 8KCrrepHMeH-

Tanbaoe X~ -pacrrpenenease, no~yqeaaoe npa aaanaae 275 cnyqaea c KOHBepcael! y -

XBRHTOB, H3 KOTOpb!X 232 COf5biTHSI BM9JIB X~ < 11 · Ha TOM JKe pHCyHKe npHB9.!19HO Teope-

TB'I9CKOe X 
2 

-pacnpeaeneaae ana Tpex cTeneael! cao6o.llbi, aopMapoaaaaoe aa rronaoe 

'!Hcno co6hiTB l! c x ~ < 11. Cpeaaee aaaqeaae 7 = 2,9~,16 a cpeaHeKaaapaTH'Iaoe oT-

2 
Knoaeaae o • 2,41 aKcnepaMeHTBJibHoro X -pacnpeae:IeHBH xopoiiio cornacy10TCll c 

COOTB9TCTBYIOUlHMB 3H8'19HBSIMB 7 = 3 H o - 2,45 TeopeTR'!ecKoro pacnpeaeneHHll, 

Bhl'lHCneaae aopMBpoBRHHbiX OTKnoaeaal! S I ( x ) B H8III9l! ITpOrp8MMe IT03BOJISI9T 

UpOBepBTb npaBBnbHOCTb OIIIHf50K, BpHBHCbiB8eMbiX KRJK!!Ol! R3MepeHHOl! rrepeMeHHOl!, nyTeM 

• 
CpHBHeHHH aKcnepHMeHTHJibHblX pacnpeaeneaHl! HOpMHpOBHHHbiX OTKJIOH9HHl! C TeOpeTB'IeCKHM 

pacrrpe,!19JI9HHeM, KOTOpOe SIBJIBeTCB HOpM8JibHbiM 1co Cpe.!IHHM 3Ha'leHH9M 0 H Cp9,!1HeKB8.llp8-

TH'lllbiM OTKnOHeHHeM 0 • 1, 3TOT CBOCOf5 B03BOJilleT THKJKe rrpOB9pHTb, neT JIH CHCTe-

MHTH'I9CKBX omHf50K ITpH H3MepeHHH COOTB9TCTBYIOUlHX nepeM9HHbiX. 

A priori Mbl MOJKeM npe,!IITOJIOlKHTb, 'ITO HM99TCB CHCTeM8TH'I9CK8H OIIIHf5Ka BpH H3-

MepeHHH 83HMYT8JibHblX yrnoB {3 y aneKTpoBOB H IT03HTpOHOB. !lel!CTBBTeJibHO, ITpH H3Me

/3 / 
peJmB aTHX yrnoa B reoMeTpa'lecKoA rrporpaMMe ae y'IHTbtBB.eTC!I TOpMoaaoe Hanyqeaue, 

B U03TOMY UO,!IITO.llrOBK8 Tpeita B ITJIOCKOCTH XY noa OKPYlKIIOCTb rrpBBO.!IHT K cacTeMa-

TH"!eCKOMy 38BBlf<eHHIO 83BMyTRJibHOrO yrna {3 y aneKTpoaa a aaBbiiii9HHJO aToro yrna 

y noaaTposa. 
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Mbt MOJKeM TSKJKe npeanonolKliTh, XOT!I He eTonb onpeaenenao, KBK a npellbtllyme M 

cnyqae, 'ITO HM88TCSI 

HB H no3HTpOH8. B 

CHCT8M8TH't9CK8SI OWH6Ka npH H3MepeHHH HMnynbeOB 3neKTpO

/ IQ }l/ 
TOpMo3HOe HanyqeaRe ' , Bbi6paa-C8MOM aene, IIOIIp8BKR HB 

Hhte npH He KoTopoM 3HS'leHHH nopora o6pe3aHH!I e neKTpa paananHOHHbtX noTepb, enpaseann-

B bl llpH R3Mepe HHH TpeKOB H8 TSKHX llnHHSX, npH KOTOp b!X llOTepH 3HeprHR RS H3nyq eaHe HE 

npeBblll!SIOT MSKeHMRnbHO nonyeTRMbiX, MeJKAy TeM, BH3yanbHO TpyAHO onpenenHTb rpaHHUY 

TpeKa, HB KOTOpOtl H3ny qeHH8!1 3HeprH!I MeHbll!e AOnyeTHMOil, oeo6eHHO An!! BbteOK03Hepre

TH'leeKHX aneKTpOHOB ( noaaTpoaos) e P > 300 Mas/ e. K TOMY JKe H3MepeRH!I B oeHOBHOM 

npOBOAHnHeb R8 nony RBTOMSTSX e He60nbll!HM 0630pllb!M 3Kp8ROM, 'ITO 38TpyllH!ITIO Bb!llepl!<H-

BBHHe 3 8 1l8HH blX npH npoeMOTpe ATIHII TpeKOB, 

Paen peneneHH!I 3KenepHMeHT8 1lbHbiX HOpMHpOBSHHblX OTKTIOH9HHll S 1 (x) npHB91l9Rbl 

HS pRe, 4 - 8 , 3neeb B 5 I (X) X = f3 I , f3 ~ ; B S ~ (X) X = tg a I , tg a ~ B 

5 D (X) X. - k.l k 2 ; B s,(x) x=f3e B S 8 ( x ) x - t g a 8 • Ha pRe. 9, 10 

npeneTRBTI9ll bl 3KenepHJt!8HT81lbHbl9 paenpeneneHH!I HOpMHpOBSHHbiX OTKTIOHeHH!i 51 ( x) OT-

nenbl!O llTI!I 3TI9KTpOROB 5 1 (-) H n03HTpOHOB 5 1 (+) COOT B8TCTB8HHO. KaK BHAHO H3 

pHeyHKOB, epeAH9KB8A p 8TH'lHbJe OTKTIOHeHH!I llll!l BeeX paenpeneneHHH 6nH3KH K Ol!<HASeMOMy 

3H 8 1.f8HRJO 0 • 1, t.t:TO CBHll8TenbCTBY8T 0 IIp8BRnbHOCTH OWH60K , IIpHIIBCbiB88MbiX K8JKll.OA 

H3 MepeHHoil nepeMeHHOil, B TO l!<e speMR epenHHe 3aaqeHH!I B 5 1 (x), 5 8 (x) H S • ( x) 

paenpeneneHHHX OK83 biB810TeH eMetUeHHblMH, npH 3TOM eMerneHHH epeAHHX 3H8'leHHll B 

5 1 (-) , 5 1 (+) H S 8 (x) pacnpeneneHHSIX COBII8ll810T ITO 388Ky C O>KH .ll88MblM H a4xt>e KT8MH, 

Bht3BRHHhtMH TOpM03HbtM H3nyqeHHeM. CMerneHHe epenaero aaa q eHH!I B s , ( x ) paenpe n e-

neHH H nerKO o6DSICHSI8TCH T8M 1 'ITO 38 TO"'KY p8C II8Jl8 Y0 - qaeT Hil bl HTIH y - K B8HT8 

B nporpSMMe 6 btn8 B3HT8 nepBSH T O'IK8 TOrO H3 TpeKOB, HOM ep KO TOpOrO MeHb ll!e, TaKRMH 

Tp8lt.8MH B 60nbWHHCT B8 cnyqaeB HBnSilOT CSI OTpHU8T81lhHbl8 Tp8KH, 'ITO n p HBOllH T K CHCTe M a -

TRqeeKOMy 38HK l!<eHHIO 83HMYTRTibHOI'O yrn a f3 8 3TOT ~¢eKT nerK O yeTpaHHM, eenH 

npoeTp8HeTB8HHbJe KOOpllR HBTbl T O'iKH 8 HSXOilHTb ycpenHeRH9M npo e T paHeTBeHH bi X KO-

OpllHH8T nepBbiX TO'leK TpeKOBt COCTBBnSilOinHX BBnKy. T eM H e MeH ee , H8ffii'!He CHC T eM8TH-

qeeKOrO e M ell!eHH!I B S . (X) paenpeneneHHH eBHAeT e nbeTByeT 0 He06XOilHMOe T H Bbl'lHe -

neHHH npoeT pSHeTBe HH blX KOOpllRHS T nepBblX T O'IeK TpeKOB n o <i>opM ynaM llTIH eOOT B9 T e TBYIO-

IQR X TO"'eK , B M 9 CTO H8XOJK.neHH'SI H .X M9TOllOM nOHCK8 COOTBeT C T BYJOinHX T O "'eK, K8K 9 T O C.Qe

/ 3 / 
n a11o B reoMeTpn q eexoA nporp aMMe 

121 
B nporpaMMe (7) , n o KoTopo ll 110 e ax n o p B OH.HH npoH3 BOJIHnoe b B bi'lHe neHHe 

KH HeM STH'le eKHX n apaM e TpoB y -K B 8 H TOB, eAHHCTBeHHO B03 MO)I{H biM KpHTepH&M, ll03BO-

n!IIOIIIHM eyAHTb 0 n p HHSilnel!<HOe TH y -KB8!1T8 K paeCMSTpHBBeMOft Bepll!HR8 B38HMOAeft-

C T BH H , SIBn SieTCSI yron 9 Meli<Ji y aanpa ane aaeM y -XBSHTa H Ha npaBileHHeM AB 

( eM,p He, 1), n o3TOMy RRTep eeHO e p 8 BHRT1o p a e n penene HHe no 3TOMy yrny e paenpeneneBR-

eM n o yrny 6 Me>KAy nono6paHH b tM a Ha 'Ie aaeM HMnynhea y - KB8HT8 p R nepso-

H8 '18llhHbi M H O. npa B.1le H H e M AB • 3TH paenpeAeneHH!I ana e o6b1THA e 
~ 

)( < 11 n p ene TaB-

12 

neabl as pae. 11, Ha pRe, 1: 

911 

;II 
- yron M9JKA)' R3M< 

yron M9JKIIY llOJI06pE 

pacnpe 11ene aae no yrnaM 9 
M8KJ.IliRX 3R8'19RHll yrnoB no 

9 R 611 • 

Xopomee cornacae alt< 

nsn~RRe eMemea.A B 3Kener 

S 1 (x) R 5 8 (x) e 0 

CBHJieTenbeTB)'IOT 0 npaBHilb. 

061o91lHReHRe B paMKE 

Y - KBSRTOB ynpomaeT 06) 

'JReneRH!I KRR8M8TH'l8CKHX fll 

pall An!! BbtlleneRRR tPoROBbiX 

B peMR o6eqeTa AByx r : 

eTOnloKO JKe BpeMeHR B epen. 

Y'IRT hiB89Te!l Bpe MR RS BBOJI 

nbiM 0 61o8 MOM npo rpaMMbl ( 
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tneHHo , K&Jt B n pe.nhl.nymeM 

IepeHHH HMnyn&COB aneKTp0-
/10,11/ 

JH09 H3nyqe&He , Bbl6paH-

BUHOHHblX IIOTepb, C11p8B9An R-

·epn aaeprHR H8 H3ny'leane HE 

) Tpynao onpenenHT& rp8anny 

oco6eHHO nnn BhiCOKOaHepre-

dY *e H3M9p9HHH B OCHOBHOM 

:OM, 'ITO 38TpynHSinO Bblnep>KH -

IOHeHHfl S 1 (x) npasenea~ 

= tg a 1 , tg a ~ B 

x • tg a 8 . H8 puc. 9, 10 

Hbll< OTKliOHQHHil 51 ( X) OT-

rBeTCTB9HHO. KaK BHJl.HO H3 

?n9HHfl 6 n H3KH K 0)KH.[l89MOMy 

H60K 1 npHIIBCbiBBeMbi X KB)I(Jl.OA 

HHH cpeAHHJ< 3H8'1eRH!l B 

KY c O>KHnaeM&IMH a<P<I>eKTaMH , 

3'1eHHH B S , ( x ) pacnpene-

1.f8CTBUbl MnH Y - KB8 HT8 

~P KOToporo Mea&we. T8KHMH 

9KH, qTo llpHBO.UHT K CHCT9M8 -

!KT nerKo ycTpaliH M , ecnH 

!HH9M 11pOCTp8HCTB9P.Hbi X KO-

M9H99 1 HBnH q He CHC T 9M8TH-

~yeT 0 He06 XO.UliMOC TH BbltJH C -

<!>opMynaM DliH COOTBeTCTByiD-

TBYJODlH X TO l.feK , K8K ST O c.ne-

npOil3BOllHnOCb Bbl'IHCneHHe 

M O*H bl M KpRT9pR9M 1 110380-

rBileMolt sepw aae saaaMonelt

IT8 H Hanp8sneaaeM AB 

aTOMy yrny c pacnpeneneaa-

y -KBiiBT8 p 
blTH i! c x~ < u 

a nepso-

npenc Taa-

n eRM aa pac. 11. H8 pac. 12 noxa38R~ p8cnpeneneaan no yrn8M R . rne 

8 11 - yron Mel!<Ay B3MepeHR~MB 3H8'1QRBSIMII RMDyn&COB 3JIQKTpOR8 R li03HTpOR8, 8 

6,1 yron Me>Kny nono6p8RRMMR 3H8'1eHBSilllll RMnyn&cOB. Kar< a cnenoBano O>KIIll8T&, a 

pacnpenenea11e no yrn8M 6 , • p8cnpeneneue no yrnaM B11 cMemeHo s cTopoay 

N&RbiDIIX 3 H8'1eRHA yrnOB DO Cp8BHQRIIID C COOTB&TCTByiDUlRMR p8CllpeneneRIIHMH no yrn8M 

3 a K n ID 'I e a a e 

Xopomee c orn8cae axcnepaw eaT8n&aoro X~ -pacnpeneneaan c TeopeTH'IecKHM a cos-

n8nene cMemeBBit B axcnepaMeaT8n&HhiJ< p8cnpeneneBBBJ< aopMapoBaRHhrX oTKnoaeaalt 

C OlKBA8QMblMH a<J><i>eKT8MB, Bb!3B8HRbiMR TOpM03RblM H3ny'leaaeM, 

CBRAQTen&CTByiOT 0 np8BHllbHOCTR pa60Tbl nporpaMMbl, 

06'benaaeaae B p8MI<8X onaolt nporp8MM~ nporp8MM aneaTa<!>ar<anaa V
0 

-'18CTRn a 

y - XB8HTOB ynpom8eT o6p860TI<Y co6NTRit. Hcnollb30B8HRe Fit - npouecc8 unB Bbl-

'IRCneRBH KBBQM8TH'IQCXRJ< li8p8MeTpoB Y -J(B8HTOB II03BOnHeT npRMQD11Tb 
~ x - KpHTe-

plllt AnB BblneneRRB <i>oHOBblX y -KB8HTOB. 

B pe MH o6c'leTa nsyx ranoTe3, A 
0 

a IC 
0 

, cocT8BnBeT B cpenHeM OKono 6 .;. 1 ceK, 

CTOn~XO JKQ BpeMeHB B cpenBeM Tpe6ye T 0 6C'IQT OAHOA y -ranoTea&r ( npa aTOM ae 

y'IHThiB8eTCB BpeMH R8 BBOD C06hiTRH). Tar<oe He6ollbmoe BpeMB o6paOOTKR BMecTe C MH

nhiM o 6'be MOM nporp8MMhi ( 1200 pa6o'IHx H'leer<) noasonneT B cnyqae aeo6xouHMOCTR npa-

c oen HRHTb nporp8MMy I< niD6oA B3 cymecTByiDUlRX reoMeTpa'leCKHX nporp8MM nocne ssene-

BRH 6nOX8 n OBCI<8 Tper<OB, o6p83YIDUlHX V O -'18CTHDbl H y - KB8RTblo 

A s Topbl 6n 8ron8pH&r B.n. Jl>Ken enosy 38 BHRMaaae a noMom& s p86oTe a B.B.<I>nnrHay 

3 8 n oneaable o6cyl!<Aeaa!l. 

1. o. 6 naro.Hp8BOB8 I( np. n penp RHT OH.HH, 1959, Jly6H8 , 1965. 

2. B.r . f p RmRH H np. n penpRHT OH.HH, 2277, Jly6a8, 1965. 

3 • H.A. 6yan8s&aa a np. npenpaa T OH.HH, 2095, Jly6aa, 1965. 

4. IO.A. Eyn 8rOB H np. npenpRRT OH.HH, 2668, Jly6aa, 1966. 

5. J.P. Berge eta!, UCRL-9097,1960. 

6. R. Bock.CERN 60-30 , 1960. 

7. R.Boclc.CERN 61-29, 19151 • 

a. B. faiiTnep . KB8HTOB8SI Te o p HH aa n y'le BHSI. 11n, M o c KBa, 1956. 
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9. B.r. fpHWHH H .up. nperrpHHT OH.RH, P-2277, ,ny6Ha, 1965. 

10. IO.A. By.uaroa H .up. nperrpRHT OH.RH, P-1971, ,ny6sa, 1965. 

11. IO.A. ByaaroB H np. nperrpiiBT OH.RH.2154! ,ny6aa, 1965. 

PyKOIIHCb nocTyrrHna B sarraTerrhcKRA oTrren 
28 arrpena 1966 r. 
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Pu:c. 3. 3xcnep•weaTam.aoe x2 
-pacnpenenene Amt Y -KBSBTOB. fna11xast xpKBSR - 20 

TeO~TH'I'icxoe )( 2 -pacnpeJ~enene, aopwu:poB8BHoe aa nonaoe 'IKe no co6b1THII 
c x <x -n. 

maz 

3,2 

PJrc. 5. 3xcnepJrMeHTam.aoe 
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~ {6 

-KBBHTOB. fnallJ<8.ll Kp11Ball -

e aa nonaoe qacno co6~TRA 
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80 

5, = O,f4 t 0,04 

6 =0,37 

3,2 2.Lt f,6 0,8 0 0,8 1,6 2,4 3,2 

P wc. 4. 3xcnepwueaTam.aoe pacnpeaeneaa e aop MaposaHHhtx OTKnoae aai! :> 1 ( x) ; x -fJ 1 , fJ ~ . 
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Pwc. 5. 3xcnapwM&HTam.aoa pacnpeneneBRe aopMRPOBBBB~x OTKnoaeaRA S~(x); x-tga 1 , tga~ • 
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PBc. 6. 3J<cn~pHMeHT81IhHoe pacrrpeuen eaHe aopMHpOBaBHbiX OTJ<noaeaHll 53 (x) ; x• ~ 1 , ~ ~ • 
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PH c . 7. 3KcnepHM9HTH1ibHOe p acnpeaeneaHe aopMMpoBaHH biX OTKnoaeaH ll S • (x) ; x - {33 • 
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i 3,2 

Txnoaeal!tl Sa (I); I• k 1 , k 2 . 
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55 = -0,09 t 0,07 

6 =f,07 
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P11c. 8. 3xcnepHM&HT&nbaoe pacnpeneneHI!e aopMHposaHHblX ontnoaeautl Sa (I) ; I - tga a . 

40 
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20 f-

10 

N 5, (- )=-O,t0t0,07 

t- (j =0 99 
I 

3,2 2,4 f,6 0,8 0 0,8 f,6 2,4 3,2 

Puc. 9. 3~~:cnepBMeaTan~oaoe pacnpeneneaKe aopMHposaaHblX oTKnoaeHBtl S 1 (I) 
nna anexTpoaos. 
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PHc. I 0. 3xcnepHM9HTanbH09 pacnpeAeneiiHe HOpMHpOBliHHblX OTJ<nOH9RHI! 51 ( x) 

Anfl II03HTpOHOB. 
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Pa:c. II. PacnpeAeneJJHe no yrny 8 
H nepaoHa'lanbHbiM Hanpaane 

ITyHJ<TRpRaR nRHRR- pacnpeAE 

RMIIYIILCOM 3ll9l<TpoHHO-II03H' 

H3M9p9RHbiX 3H8'19HHI! HMnyn 



5,(•}=0,38t0,07 

C5 = 0,96 

0,8 1,6 2,4 3,2 

HOpMHpOBRHHbiX OTKllOH9HHII sl ( x) 
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Pwc. 11. Pacnpeneneaae no yrny B M9lKllY nono6paHHhiM RMnynbCOM y -KBaHTa 

R nepsoaaq:anhHbiM aanpaaneaaeM y -KBRHTa (aanpaaneaae AB) . 

nyHKTRpHa<I llRHHR- pacnpeneneaae no yrny IJ M9lKTIY cyMMapRbiM 

RMnynbCOM 3JI9KTpoHHO-TI03RTpOHHOII napbl (Bbi'IRCll9HHbiM HCXOTIR H3 

H3MepeRRbiX 3R8'19HRII RMnynbCOB 3JI91<TpoH8 R H03RTpORa) R aanpaaneRR9M AB. 
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PRe. 12. Pacnpe.ueneaHe no yrny ell M9JKAY no.no6paHHbiMH 3H8'19HHBMH HMnynbCOB 

3119KTpoHOB K n03HTpOHOBo nyHKTHpR811 nHHIIB - pacnpe.nenaBHll no yrny 8
11 

MSlKAY H3M8p9HR~MH 3H8'18HHBMH HMnynbCOB 3n9KTpoBOB H n03HTpOHOBo 
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