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A H H o T a u H Sl 

J..13y'lanaeb nonSipH38UHSI A -rHnepoHoB 113 rr p -s3aHMOllell:eTBHll: np11 9Hep-

rHH T7- -Me30HOB 7-8 E9B. nony'leHO 3H8'leHHe a PI ( snepea-Ha3a:n) =+0,04:!:..0,08, 

a P
2 

( ssepx-sHH3) = +O,Ol:t.0,08, a P
3 

Csneso-snpaso) =- 0,06 :!:..0,08, T.e. A -rHnepo

Hbi p0)1{ll810TeSI HenonSipH30B8HHbiMII. 

noeTpoeHbi yrnOBbie paenpeLT,eneHIHI - nnoeKoeTell: pO)I{lleHHSI A -rHnepOHOB OTHo-
. 0 

eHTenhHO nnoeKoeTell: pO)KlleHHSI K -Me30HOB H3 enyqaes, Koraa 3aperHeTpHposaHbi 

A [{ 0 -napbl 1 H OTHOeHTenbHO nnoeKOeTH pO)I{lleHHSI T7- ( T7 +) Me30H.OB H3 llByxny'!eBblX 

3Be3ll. Be e pe3ynhT8Tbi Haxoa:.. reH B xoporneM eornaeHH e 3aKOHOM eoxpaHeHHSI '!eTHo-

eTH B eHnhHhlX B381iMOllell:eTBHSIX. 
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.UnSI H3y'ieHHSI nonSipH38UHH A -rHnepoHOB 6bmo HCnonb3oBaHo 60 Tb!CSI'i cpoTorpaqmit, 

/1/ 
nonyqeHHblX H8 24-nHTpOBOlt npon8HOBOlt ny3blpbKOBOlt K8Mepe 1 pa60T8BWCH B ny'iK8X OTpH-

uaTenbHbiX 11- -Me3oHoB CHHxpocpa3oTpoHa OvHIJ.1 c HMnynbCOM 7-8 Bss/c , KaMepa pacnona-

ran8Cb B nOCTOSIHHOM M8rHHTHOM none 13700 3pCTe.a, C HeO.UHOpO.UHOCTbiD B pa60'iCM 06oeMe 

:!:_3%, nocT8HOBK8 OnbJT8 OnHC8H8 B pa6oTe/
2 / 

. . /3/ 
npe.asapHTenbHbie pe3ynbT8Tbi H3y'ieHHSI non~pH38UHH coo6mamicb H8Mn s PoqecTepe 

/4/ 
11 onyfinHKOB8Hbi B )K3T¢ • He6onbwaSI cTaTHCTHKa 11 He.aocTaTo'iHbiH aHaiiH3 uepa3.aeneHHhiX 

cnyqaes He no3BOnHnH . Tor .a a c.aenaTb o.aH03H8'iHoro BbiBo.aa. 

npo.aonbH8SI nonS1pH38UifSI If yrnOBbJe pacnpe.aeneHHR nnOCKOCTelt po:>K.aeHHSI A -rHnepo-

HOB MOryT .U8Tb CBe.aeHHSI 0 BhlnOnHeHHif 38KOHa · coxpaHeHHSI 'ieTHOCTH B ClfnbHhlX B38HMO.aelt-

/5 6 / /7/ 
CTBHSIX C Y'i8CTHeM CTp8HHblX 'i8CTHU ' , 8 0630pe 3TOT BOIIpoc 6bm p8CCMOTpeH .anSI pa-

60T1 BbiiiOnHeHHblX1 B OCHOBH OM, C KOCMH'ieCKHMH ny'i8Mif, 8 .aanbHel!weM H3y'ieHHe nonS1pH3a

./8-22/ 
UHH A -rHnepoHOB npf?BO.aHnocb Ha ycKopHTenSix VIMeBwHeCSI K llaqany Hawelt pa6oTbi 

pe3ynbT8Tbl no 3TOMY BOnpocy 6b!nlf npOTHBOpe'iHBbl, npo.aonbHOlt 

nonS1pH38UHH A -rHnepoHOB conpSI:>KeHo c pSI.UOM sKcnepHMeHTanbHbiX Tpy.aHOCTeH, 

. PeweHHe son poe a o cymecTBOB8HHH nonS1pH38UHH Tpe6yeT Tlll8TenbHoro aHanH38 pSI.aa sa:>KHbiX 

nonpasoK, 

npoCMOTp q?OTOrpacpHH If OT6op cnyqaes 11 - p - B38HMO.UCI!CTBHJ!. 

llpOCMOTp cpoTorpacpHI! npOH3BO.UifnCSI H8 CTepeonynax If, 'i8CTif 'iH0 1 H8 penpoeKTOpax, 

Becb MaTepHan, sowe.awHII B cTaTHCTHKY, npocMaTpHsancSI .asa-qeTbipe pa3a. 

,llnSI lf3MepeHHSI OT6Hp8nHC b Te C06b!THSI, KOTOpb!e BH3yanbHO y .UOBneTBOpSinlf KpHTepHSIM 

- . . 123/ 
OT60pa .anSI 11 - P -s3811MO.UCJ!.CTBifft Hnlf T8Kife, OTHOCI!TenbHO KOTOpblX Henb3SI 6b!n0 

ysepeHHO CK838Tb1 'iTO OHH OTHOCSITCSI K B3811MO.Uei\CTBIISIM H8 yrnepo.a e , 

Bonpoc, SIBnSICTCSI nH .aaHHOe co6biTHe p e3ynbT8TOM CTonKHOBeHHSI 11 -Me3oHa c so.aopo-

.UOM, pewanCSI TOnbKO nocne lf3MepeHHH If pacqeTOB, ,llnSI 11- p -s3811MO.UeHCTBHI! .a ~n:>KHbl Bbl

n o miSITbCSI cne.ayrowHe K pH Tepi!H: 

1) Co6b!Tife .aomKHO 6h!Tb KOMIInanapHblM 1 T,e, TO'iK8 pO:>K.UeHHH ( u er!Tp 3BC3.Ubl) .aon:>KH8 

ne>K aTb B nnocKoCTH pacna.aa. Vf.aeHTHcl>HullpyeMoe V0 -co6biTI! e .aon:>KHO y .aosneTsopSITb 

KI!HCM8THKe pacna.aa II HnH K
0

• 

2) CyMMapHbiH 38pSI.a scex BTOpH'iH hiX 'i8CTHU B 3Be3.ae .aon:>KeH 6hiTb paseH Hynro. 

3) B 3Be3.ae He .aon:>KHO 6biTb 6onhwe o.aaoro 6apHoHa ( A p ) • 

4) Yron BhineTa 6apHoHa He .aon:>KeH npeBbiW8Tb M8KCHM8nbHOe 3H8'ieHHe, .aonycTHMoe 

KHHeM8THKoJ!. 11 - p -B3811MO.Uei!CTOHSI, 

ri poso.aHnCH T8K:>Ke .aononHI!TenbHbiJ:l auan113 f!'O Macce MI!WCHH 11 no 6anaHcy sHeprHH 

If I!MIIynbCOB, 
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nocne T8KOrO 8H8Jlli38 cpe.UH OT06p8HHbiX cnyqaeB IIO H8WHM OUeHK8M OCT8J10Cb 15-20% 

IIpHMeCH A If K 
0 

oT KB83HBo.aopo.aHhiX B 3 8HMo.aei\cTB HH. OueHKa KB83HBo.aopo.UHbiX c nyqaee 

B nponaHe ( C 
3 

II 
8 

) 6bina c.aenaaa Ha o cHoBe H3 y'!eHIHI PO*.U B HHSl A H X 
0 

Ha Hei\TpoHax 

yrnepo.aa B npe.anono*eHHH, 'ITO npH sHeprHH 7-8 osB A If I<. 0 p0)!{.0.810TCS1 p8BHOBepOS1THO 

K8K H8 1Ip0TOH8X, T8K If H8 HeHTpOH8X, 

3~~ e KTHBHOCTb IIpOCM O Tpa 

B OKOH'I8TenbHOM p e3ynbTaTe s~~eKTHBHOCTb npocMoTpa Hrpae T 6onbWYIO p o nb. Pa3Hbie 

Tliii b l .. BiiJlOK" pacna,aa 06Hapy)!{lfB8IOTCS1 no-pa3HOMY, VlMeJOTCSl "BiiJlKii", KOTOpb!e n e rKO 06Hapy

)!{lfB8IOTCS1 BCeMa 1IpOCMOTpWHK8Mif, HO HMeiOTCSl T8K)!{e it T8Kife "BiiJlKII .. , KOTOpbie H86JIIO.U8IOT

CS1 C Tpy.UOM, 3TO V O - p8CII8.Ubl C O'!eHb KOpOTKii MH npo6eraMII O.UHOll: 113 '18CTIIU 0 a T8K)!{B 

C O'!eHb 60JibillliM HJlli O'!eHb M8Jlb!M yrnOM p83Jl e T8, 3~~eKTiiBHOCTb Tpe XKp8THOrO IIpOCMOTpa, 

onpe.aeneHH8Sl H8Mii B npe.aiiOJlO)!{eHHH, 'ITO BepOSlTHOCTb 06Hapy)!{eHHS1 .UJISl p83Hb!X V O -co6b!Tiill: 

H e O.UHH8KOB8, p8BHa ( 94 :t_3) %, a B npe.UIIOJlO)!{eHHH O.UHH8KOBOH ·eepOSlTHOCTii H86JIIO.UeHifS1 BCeX 

V 0
paeHa ~ 99%. 

D.ng HaCTOSlW e ll: pa60Tbl a6COJ110TH8Sl BeJIH"'iliHa 9~~eKTHBHOCTH He TaK CyWeCTBBHH8, K8K 

CyWeCTBeHHO 3H8HI!e OTHOCI!TBJlbHOll: 3~~eKTI1BHOCTI! .UJISl p80Hbl~, liHTepecyiOWIIX HaC BII.UOB pac-

n a.aa i\ -rHn e poHoB: 

1) pacna.ahi, B KOTOpbiX npoTOHbi neTHT enepe.a OTHOCI!TenbHO HanpaeneHHH I!Mnynbca A 

B CI!CTBMe , r.a e J\ -ri!IIB pOH IIOKOI! TCSlj 

2) paCII8.U bi , B KOTOpbiX IIpO TOH bl J1BT51T Ha3 8.Uj 

3) p8CII8.U bl, B KOTOpblX 77. - -Me30H liJlll IIpOTOH liMBBT O'!BHb KOpOTKIIll: npo6er B K8Mepe, 

3~~eKTIIBHOCTb o6aapy)!{BHI!Sl A-r11n~poHoB B 9 TI!X Tpe x ~pynnax 6hlna oueHeHa nocne I!.UeHTH-

~I! KaUI!II ecex V 0 
-co6biTHll:. P e3yJibT8Tbi 3-KpaTHo ro npocMoTpa cpaBHIIBBIOTCH B Ta6 n11ue 1. 

VJ3 T8 6lll1Ubl BII.UHO, 'ITO p e3yJibTaTb l B IIB pB b!X ·.aeyx rpynnax XOpOWO COBII8.0.810T .apyr C ,apyroM, 

T or.aa Ka K rpynna pacna.aoe i\ -rl!n e p OHOB C KOpOTKii M npo6e roM 77 -Me30H8 I!Jlll npOT O-

' Ha cyweCTI3BrlHO 0 Ti'li!'I 8B T CH O T HHX, T, e , IIMBBTCSl OII8CHOC Tb nponycKa T8KiiX C06biTI!H, C UBJlbiO 

06Hapy)!{BHI! Sl V O -pacna.aOB C KOpOTKIIM npo6erOM O.UHOH li3 '!8CTI!U IIpOBO.Uii JIC Sl CIIBUI!aJibHbiH 

npocMoTp 6 000 Ka.apoB. np11 s T OM 6bin o6Hapy*eH e cero o.a11 H cnyqall: c .an11H oi\ cne.aa rr 

Me3oHa 0,3 eM. Bo~poc o nonpaeKax H a npo nycK TaKI!X cnyqaee pacna.aa i\ -rHnep o HOB 6y.aeT 

paCCMOTpi?H Hl! )i{B , 

Vl 3 V! e p eHI! H 

¢oTorpa~HpoeaHI!e pa6oqero o6beMa Ka Mepw npo1!3BObllnoc b Ha .aee nneHKII . XapaKT epi!CTI!

/ 23-25/ 
Kif OII TH'!BCKOA CHC T BMhl H MeTO.UHK8 li3MepeH HA OI1H C8Hhl B pa60TBX , 

Vl3MCpeHI1e !< 00p.U!1H8T COOTBeTCTByiOWl1X T O 'IE; K C Ji e.UH 1Ip0 113BO.U HJ10Cb Ha !l:fHKpOCKOIIaX 

YVIM-21. B 38BHCHMOCTH OT .o.nHHbi cneLLa H3Mepgnocb oT 8 .ao 20 TO'!e K, npn'!eM TO'!Ka p o*.aa -

Hlil'l l1 T O 'IK8 pacna.aa li3MepHill1Cb 06 S138 T BJ1bHO, 

Mbi no.apo6Ho H3Y'!HJIH B 03MOii<Hl>Ie HCKa)l{eHHH, o6ycJioen e HHbi e cne.ayiOWHMH npH'!IiHaMH: 

} ) O!l TH'I eCKOll: CHC T CMOll: l1 .Uul1)!{ B HH BM } K!iL!KOCTHj 
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I 

2) KynOHOBCKHM pacces:IHH8M B nponaH~ 

3) "wyMoM" ny3hipbKOB Ha cneaei 

4) "wyMOM" OTC'18TOB (T.e , TO'IHOCTb!O H3MepeHH.s:I)j 

5) paC'IeTaMH llO llpH6JIH)K8HHhlM cpOpMy naMj 

6) H80£1HOp0£IHOCTb!O If HeonpeaeneHHOCTb!O MarHHTHOrO llOlls:!j 

7) llOTeps:IMH 8HeprHH 

KpHBOil HMnynbc- npo6er. 

npH npOXO)K£18HHH 'laCTHU a nponaHe H HeonpeaeneHHOCTbJO 

Y'leT snHHHHH Ka)K£IOit H3 aTHX npH'IlfH o'leHb TpyaeH . OaHaK o ans:~ npaKTH'IeCKHX ueneA 

MO)KHO (If 8TOrO BllOJIHe £10CTaTO'IHO) yqeCTb TOJlbKO HX COBM8CTHOe BJIHHHHe. npoBe£18HHblit aHa- · 

JIH3 nOKa3aJI, 'ITO Hawa KaMepa , ee OnTH'I8CKaH CHCTeMa, a TaK)K8 M8TO£lhl · uaMepeHHH If pacqe-

Ta He aaJOT CHCT8MaTH'i8CKHX HCKa)KPH!fit , CpeaHeKsaapaTH'!Has:I OWH6Ka B lf3Mepe H!flf KOOp£IH-

HaT TO'ieK COCTaBHna no OCH X - 0,064 MM no OCH Y - 0 , 167 MM, no OCH • Z 

(a npo~TpaHcTae KaMepw). 

- 0,396 MM 

To'iHOCTb H3MepeHHH yrnos aaBHCHT oT £IJIHHbi TpeKoa, H npH anHHe TpeKoB 6onee 5 CM 

! 
c p eJ?.H8 KBaapaTH'!Has:I OWH6Ka B H3MepeH.HH yrJIOB pasHa 34 • TO'iHOCTb H3MepeHHH HMny.'lbCOB 

:J 8BHCIIT OT £1JlHHbl CJI8£10B If ')T B8Jllf'IHHbl HMnynbCOB 1 MarHHTHOrO nOns:! If MHOrOKp8THOrO pacceH'-

HlHI. MHOrOKpaTHOe KYJIOHOBCKOe paCC8s:IHHe BHOCHT OCHOBHOit BKJia£1 B OWH6Ky 1 nOBTOMy OWH6Ka 

B H3MepeHHH HMnynbCOB B Cpe£IH8M pasHa 10%. 

Pac'ieTbi 

OnpeaeneHI1e npocTpaHc T seH HhiX KoopaitHaT, yrnoa, HMnynbCoB H apyrux xapaKTepHCTHK, 

ueo6xo£IHMbiX anSI uaeHTHcPHKauHH V 0 -co6biTHH, a TaK)Ke H£IeHTHcpHKaUHH A H K 0 
no MeTo-

; !y X 2 
If Bbi'lHCJieHHe KOCHHYCOB yrnoa llOJIO)KifTe.'lbHbiX qaCTHl! 

(Cos e;' Cos ).1 If Cos K ) npOH3B0£1HJIOCb Ha aneKTpOHHO-c'l e THhlX MaWI!Hax BGI'lHClllfTC;IbHOro 

u e HTpa OVf.HVf. 

B ee co6biTHH H3MepHJIHCb H pacc'IHT biB aJIHCb asa)I{£Ibi . B pa6o Te HcnonbaosanHCb T'J .JI.bKO 

TO peaynbTllTbi, KOTOpGie aaaana £IByKpaTHOe COBll8£IeHHe. EcnH 6b!Jllf paCXO)K£lf!HHH MC)KL\y 

peaynbTBTllMH H3MepeHHit HJIH pac'leTos, TO co6wTHe nepeMeps:~nocb HJIH nepec'IHTwaanocb. EcnH 

pe3yJibT8Thl lf3MepeHHit If pacqeTOB COBil8£IaJIH B npeaenax OWH60K 1 HO yroJI HSKOMllJI8HapHOCTH 

a nonTopa - aaa paaa npeBbiwan aonycTHMYJO H3MepeHHHMH norpew HoCTb, a TaK)Ke ecn H He 

6wno 6anaHca nonepe'!HhlX HMnynbcoa npoayKTOB pacnaaa V O -qaCTHU 1 TO TaKH e C06hiTHH 

113 paCCMOTpeHHH HCKJl!O'l8JIHCb, 

VfaeHTIHPH KaUHH If 

2 
X a 6 onbWHHCTBe . cnyqaes ucno nbaoaanoch 5 napa-

:vteTpOB p + ' p- ' 0 +' e- ' e ' rae p+ ' P_ - HMITYJlbCbl llOJIO)KHTen bHblX H OTpHU8TeJibHb!X 

'l8CTHU pacnaaa , 8 yron ,_Je)K£Iy ITOJIO)KlfTenbliOit If OTpHU8TenbHOit qaCTHU8Mll, a 8+ If 8 

yrllbl llOJIO)KHTenbHOit If OTpHU8TeJibHOit '!aCTifll C HanpasneHHeM H :vlll.YllbCa pacna.aaJOWeitCH <JaCTW 

Ubi 1\ HJlli K 0
). B Tex cny'las:Ix, KOr a a 0£lliH HJIH as a napaMeTpa H3 p + ' P_' e +' e- ' e 

He MOrJIH 6b!Tb HaQS)KHO H3MepeHbl 1 £Ills:! p8C'IBTOB B HCX0£1Hhl8 aaHHhle BBOLlHJlHCb npH6nH-

5 
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3f!TellbHbie 3H8'1eHf!51 , COOTBeTCTByiO!Uf!e pacrra.ay V
0

- '18C THU C Oillfi6KOH B 100 'J'o If 6oneeX) • 

8 Tex cny'laHx , Kor.aa Kf!HeMaTHKa ne no3BOI1Hna pa3.a e JJHTb A""' 11 
._0 

-qaCTHUbl 0 npH-

/25/,/26/ 
BJleK811HCb n_pyr<!C MeTOAbi 0 H811pHMep, fi3MepCHf!C HOHH38UHfl ' , lf3MepeHf!e lfMI1YilbCOB 

0 -aneKTpOHOB 1 o6p830B8HHbiX 38p5DKeHHbiMfl '18CTf!l~8MH OT pacna.aa , 8H811f!3 BTOpfi'IHbiX B38HMO

.aeii:CTBHH nonO)I{f!TenbHbiX qacTf!U. O.aHaKo If rrpHBneq e HHe .aorronHHTenbHbiX MeTo.aoa He no3BOI1H-

no pa3.aenHTb 127 V 0 
-co6biTifil: ( 12% OT ncex V 0 

) • LJ T06bi 6onee HarnRAHO npe.acTaBHTb ce

6e1 B K8Kf!X f!MeHHO f!HTepsanax f!M11YilbCOB TPYAHO OTilfl'lf!Tb A OT 
o 

K , see co6biTHSI 6htnlf 

HaHeCeHhl H8 11110CKOCTb a-~ 

a= 

(pflc. 1 fl 2), r.ae 

Sin (e_ -e+; 
Sin(e_+e+; 

?!,'- P!..' 

":..' + P'~ 

p...l. H _p 11
- nonepe'!Hb!H If npOAOilbHbiH f!MI1YilbC '18CTfll!bi OT pacna.aa 

vo 
• e+ H e_ - KSK 

fl Bb!llle, yrllbl 110J10)1{HTenbHOH fl OTpHUSTCilbHOH '18CTHUbl C HanpaaneHf!eM lfM11YilbC8 V
0 

-qacTHU, 

0 
Y! 3 pKC. 1 fl 2 Bf!AHO, 'ITO He onpe.aeneHHb!Mfl 51BJ1SIIOTCSI TOJlbKO T8Kife V -co6b!TH~ 1 y KO-

T OpblX ~ $ 100 Mas/c fl a :< 0,7. Mbi oueHf!Jlfl sepOSITHOCTb rrona.aaHf!SI K
0
- Me30HOB 

B o6naCTb Heonpe.aeneHHOCTH fl H8lUJlf! 0 'ITO B Hee MO)I{eT 110118CTb TOJlbKO 6,3% OT BCeX Ko-
0 0 

Me3oHoB. Ho cpe.aH aToil: rpymibi V -qacTf!U B03MO)I{HO pa3.aeneHf!e qacTf! A f! K no KHHe-

M8THKe H fi0Hfi38Uflfl 11pH M8lib!X HMnyn bC8X V 
0 

, KOI' .a a CHeAbl fi3MepS110TCSI AOCT8TO'IHO XOpOWO, 

TaKf!M o6pa30M B KOHe'IHOM pe3yllbT8Te OCT8J10Cb TOJibKO (2-3 )% !( 
0 

, Kf!HeM8THK8 KOTOpb!X COB

na.aana c KHHeMaTf!KOil: A -rHnepoHos, 'ITO cooTseTcTsyeT - 15 !{ 
0 

- cny'laSIM H3 127 A "' K 0 

OueHKy .aonfl ."[( <!.. Me3oHOB cpe.aH He pa3.aeneHHbiX A !(
0 

MO)I{HO c.aenaTb T8K)I{e c no-

MOillbiO yrnoBbiX pacnpe.a a neHHil: noJIO)I{HTenbHbiX ( lflllf oTpiiUaTenbHbiX) qacTHU OT pacna.aa IC 0 -

0 0 
Me30HOB OTHOCHTenbHO HanpasneHHSI HX f!Mnynbca B Cf!CTeMe noKOSI K • TaK KaK K -Me30H 

lfMCe T Hynesoil: Cl1f!H 1 TO pacnpe.aeneHHe A011)1{H0 6biTb lf30Tp011HbiM, 

Pacnpe.aeneHf!e 
+ 

TT -Me30HOB OT p8CI18.[(8 
0 

[( -Me30HOB npf!BeAeHO H8 pHC. 3 
1 

nyHKTHpHOil 

nHI·meR rrpe.acTasneHo pacnpe.aeneHHe c .ao6asneHf!eM He pa3.aeneHHbiX cnyqaea. Yl3 pfiCYHKa BHAH01 
0 

'ITO He pa3.aeneHHbie cnyqa!f HapywaiOT fi30Tponf!IO If TOilbKO 7 '!..,7 f!3 127 A '" K MoryT 6b!Tb oT-

HeceHbl K [( u -Me30H8M. 0CT8BlU!feCSI CI1Y'I8f! C'llfT8eM A -rHnepoHaMH. KaK nepaasi, TSK H 

BTopaSI OUeHKfl H8XOASITCSI M6)1{AY Co6oil: B XOpoweM COI'Jl8Cf!lf, 

nonpaBKfl 

nonpaBKif H8 reoMeTpfi!O K8M6Pbl HY)I{Hbl AllSI orrpe.aeneHHSI Ce'!eHf!SI H 6b!Jllf paCCMOTpeHbl 

/ 23/ 
B • npose.aeHHblil: 8H811fl3 110K838Jl, 'ITO Ha yrnOBbie pacnpe.aeneHHSI '18CTHU OT pacna.aa A 

rf!nepoHOB OTHOCH T enbHO HMnynbca A ( B Cf!CTeMe, r.ae A - noKOHTcSI) reoMeTpHH KaMepb! 

BllllSIHHSI He OK83hlB8eT. 

x) 
3TH napaMeTpbl He fll'p810T cywecTBeHHOil: pOilfl B npouecce HAeHTHcpHK8Uiflf 1 HO yMeHb-

lU810T 'lf!CilO CTeneHeil: CB060Abl ( .[\1151 5 napaMeTpOB 'lf!CilO CTeneHeil: CB060Abl p8BHO 3), 
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, 

llng BhlSICHeHHSI S T Or O BOITpOC8 Mhl OT6Hp8nH A -n-m e p o H bi , B b rneTarowHe TOnbKO ssepx 

( BHH3), TOnbKO BneBO ( BITp8BO) B p860'IeM 06beM e K8Mepb! OTHOCHTenbHO I-18Dp8BneHHSI .QBH:>Ke!-IHSI 

K8)1{.QOl! B38HM'O.ctel!CTBY!Olllel! '18CTHUbl, 3Ha'!e HIHI 

Ta6nHue ii. 
a P ang S THX 4-x rpyrrn npeac TasneHhl B 

6onbW Oe BnHSIHHe H8 yrnOBbie pacrrpeaeneHHSI OK83b!B8eT nponyCK rrpH rrpOCMOTpe "8HOM8nb

Hb).1l" pacna.ctOB , T. e . pacrra.QOB C O'le Hb K Op OTKHM npo6erOM TT - Me30H8 HnH npOTOH8, H a pHC, 4 

H306p8)1{eH8 38BHCHMOCTb y 'rna BbiJ1eT8 rrpO T OHOB OT HMITYllbC8 A -rHrrepoHOB ang p83Hbi X .ctnHH 

npo6era TT - Me30HOB H rrpOTOHOB OT p8CIT8,Q8 A -qacTH U. BH .ctHo, 'ITO rr o T e pH co6bi THl!, y KO-

TOphlX rrpOTOH hl HM e iOT KOpOTKHl! rrpo6er, ,Q810T ITO'ITH p8BHOM e pHhll! BKJ18.Q B yrnOBOe p acnpeaene-

HHe, B TO speMSI K8K ITOTepH C06hl THl! C KOpOTKHM rrpo6eroM TT -Me30HOB M OryT rrpB BeC TH K 

cHnbHOMY HCK8)1{eHHIO yrnos o ro pacrrpe '1en eHHH ( srr,epea-Haaaa) . 

a pga e aKcnepHMeHTallbHbiX pa6oT aenan oc b npeanono)l{eHHe, 'ITO se e V O - co6biTHSI C 

.ctn HH Oi! npo6era TT - M e30H8 MeHbWe !J TT- ( MHHHM8!1bHOrO) COBCeM H e H86!110.Q8IOT CSI . TaKOl! 

n oaxoa H e rr oa s o nH e T npasHnbH O o u eHHTb 'IHCn o nponyweHHbiX cnyqaes , TaK KBK 'IHCno nponyweH-

HbiX c n y q aes CHnbHO 38BHC HT OT L TT-mtn• a L -
TT min 

Hen b3 H T O 'IHO o npeaem{Tb. Ha caMOM 

aene , c ysenH'IeHHeM rpaHHU bi L 
TT min. 'IHCllO rrponycKaeMbiX cnyqaes CHll bHO ysenH

o 
V - C06b!Tiil! npH npOCMOTpe yMeHbW8e TCSI, 'IHB8eTCSI , O.Q H8KO , O,Q HOBpeMeHHO sepOSITHOCTb Il OT e pb 

Ha pHC. 5 n OK838H 8 38,BHC HM OC T b 'IHCna rrp o nyweHH bi X c n y -qae s OT LTT - min • KpH Bbie 6binH pac-

C 'IHT8Hhl H8 OCHOBe KHHeM8THKii pacna.Qa A -rHn e poH OB H Hx aKc n e pH MeHT BnbH o r o HMnynbcHo-

ro crreKTpa npH npeanono:>KeHHH, 'ITO npoTOH bi oT p ac naaa A -rHrre p o Hos pacnpeaeneHbi nH6o 

H30Tporr'Ho ( T. e . a ·"z "'0 ) , !11-!6 0 HeH30Tp OnHO C CV ~ =-0,2. 3Kc n e pHM eH T8,1JbH8SI rH C T<Drp8M M8 

ITOCTpOeHa H8 OCHOBe H86!1JO.Q eHHblX cnyqaeB pacrraaa A -rHnepoHos , y KO T Ophlx r. OC T 8H8B-

nHsaeTCH n pa6o'!eM o6beMe K8Mepbi. CpasueuH e S THX KpH BbiX c SKcnepHMeHTanbHbiM pacrrpeae--

neHHeM HM et! T CM'-!Cll T OllbKO ,QO LTT-~ 5 CM , T8K K8K npH Lrr->5 CM 60llbWI!HCTBO TT 

.QH T H3 K8Mepbl. Vf 3 pH C . 5B BHAHO, 'ITO acpcpeKTHBHOCTb o6uapy)l{eHHSI A -rnnepouos p ac T eT 

c p oc T oM npo6era - M,e30HOB H .QOCTHr8eT 06bl'IHOl! acpcj)eKTH BHOCTH npOCMOTpa rrpH 

LTT-= (3 - 4) CM . i JnOlU8.Qb Me)I{.Qy 8KCnepHMeH T 8!1bHOH H T eop e TH'I E'CKOH KpHBb!MH COOTBeTCTByeT 

npo nyr.u eHJibiM _ -rHnepOH8M N = 24 :!:_8 npH a ~ = 0 ) . BH.ctH O , 'IT O nponycKn co6 biTIIH 

HM e!O T MeCTO ,Q8:>Ke npH aP
1 

= -0,2( N = 16 :t_7). 

llonpaBKcl ua nponycK V 
0 

- co6biTHH H3-38 Manoro yrna pa3n C Ta npoayKTOB pacnaaa 

BBO.ctHn 8Cb AO () = 5 ° , T aK K8K npH 6on bWeM y rn e pa3neTa 
0 

V - co6bi TH E' XOpOW O OT,1JH'I8 CTCSI 

OT Y - KB8HT8 , J!onp,8BK8 H 8 M 8,1l b!H y r on p83 !1eT8 O'!eHb H 8BenHK8 npH IIe60nbWIIX II M I1ynbC8X 

H .QOCTHraeT BellH'IHHbl - 2% np11 HM!lynbce A - rnn e p o H os , paBHOM 2 6 :;m /c . 

H eKo T o p bre xapaK T e pHCTHKH npo u eccos r enepauHu - runepoHos 

H K 0 
- Me30HOB 

8 3 T Ol! C T8Tbe Mbl npi1Be D eM T OnbKO H e KOTOp bre X8p8KTe pi1C'T I{KJ{ npoueC COB reHep8U11H 

0 
K-'IBCTHU Ha soaop oae 6ea HX De T anbuoro auan 11 aa . 0~111 6y.ctyT HY :>Kll bl HaM Linn u3y 'l e -

HHSI 38BHCHMOC TH n o nHpi1 38UHH A -nmepouos O T ycnoBHII 11x pO}t{.ct e H u n . V IMnynbCHble 11 yrno -

shle p ac npeaen e HMH A II K 0 s cacT e M e u.M . p O/KJl 'J HI151 npe.ctc Ta s n e Hbt Ha puc. 6 11 7 • B 

Ta6n11ue Ill npaso.ctHTCH p acnpeDeneHae no MH Ox<ecTseJ!IIOCTH 38 pg / K e HIIblX qacn!u. KaK sunHo 
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113 Ta6nHUbi ii1 , I13 1050 V -c o6biTII~ 327 0 ' ' A 11 596 K IILleHTIIcpHUIIpoaaHo (no KHHeMa-

TIIKe, IIOHII38U1111 '1 B3811MOLleHCTBIIHM nonO)!(IITenhHbiX 'l8CTIIU II 0 -ane KTpOH8M) II 127 cnyqaeB 

oKa3anHcb He pa3aeneHHbiMII A "'K • TaK KaK 
0 

A -rllnepoHbi cocTaBnSIIOT 6onee 90% cpeLlH 

0 
A "' K B pacnpeaeneHIISIX Ha p11c. 6 11 7, a T8K)!(e B aanbHe~weM, ace 127 A "' K

0 
Mbl OTHOCH· . 

n11 K CT8TIICTIIKe A -rllnepOHOB. 

Mbi npoaen11 pacqeT BpeMeH )!(113HII 

x) 
M8KCHManbHoro npaaaonoao611SI: 

A -rHnepoHOB 11 
0 

K -Me30HOB no MeTOLly 

rA= 
+0,38 -10 

(2,78 _
0 30 

) · 10 ceK 

' 
(353 A ) · 

T = (O 99 +0,10) -10 
K~ ' -0,08 • 10 ceK (449 K

0
) • 

8peMSI )!(H3HII , paCC'lHT8HHoe anSI pa3HbiX ·rpynn A -rHnepoHOB 11 

CT8BneHO B Ta6n11ue fY. 

0 
K -Me3oHos1 npe::n-

YrnoBbie 1 pacnpeaeneHHSI npoTOHOB . OT pacnaaa A -rHne poHoB 

noSisneHHe npoaonbHoli nonSip1138UHH y ,f:'. -r11nepoHOB np11 po)!(aeHHII rosop11no 6bi o Hapy-

WeHIIII 38KOH8 COXpaHeHHSI qeTHOCTII B CHnbHblX B38HMOLle~CTBIISIX C Y'l8CTIIeM CTp8HHbiX qac

TIIU. np·oaonhH8SI nonSipii38UIISI A -rHnepOHOB MO)!(eT ~npOSIBIITbCSI B yrnOBOM pacnpeaeneHHH 

npoTOHOB oT pacnaaa A -rllnepoHoB. OaHaKo cnea·yeT HMeTb B BHLlY, 'ITO np11 aKcnepHMeH-

TenbHOM IICcneaosaHIIH yrnosoro pacnpeaeneHIISI npoayKTOB p&cnaaa A -rllnepOHOB nepe'IIIC-

neHHbie BbiWe cpaKTOpbi ( a cpcpeKTIIBHOCTb npoCMOTpa pa3HbiX Tllnos pac naaa, nponycKII A -qac-
o 

TIIU c Kopo TKIIMII npo6eraMII rr- -Me30HOB , npiiMecb K -Me30HOB 11 T.n.) B cywecTseHHOit 

Mepe ael!CTByiOT B OLlHOM HanpaBneHIIII, IICK8)!(8SI IICTIIHHOe yrnosoe ,pacnpeaeneHIIe. Haae)!(H8H 

OUeHK8 He06XOLliiMb!X nonpaBOK MO)!(eT 6b!Tb np0113BeLleHa TOnbKO np11 Ll0CT8TO'IHO 6onbWOM 

'IIICne np0 8H8nll311pOB8HHhlX C06hlTIIl!. 

CIICTeMa KOOpLliiH8T 1 B KOTOpol! 113Y'l810TCSI yrnOBhle pacnpeaeneHIISI npOTOHOB OT paCn8Ll8 

A -rllnepoHOB, noKa3aHa Ha p11c. 8 • ( 8 aToll )!(e CHCTeMe KOOpLl11H8T paccMaTpllsenoch pac-

+ r)'O) 
npeaeneHHe rr - Me30HOB OT pacnaaa n • 

Yrnosoe pacnpeae neHIIe npoTOHOB OT pacnaaa A -rllnepoHOB 8H8niiTII'IeCKII MO)!(eT 6~1Tlt 

38niiC8HO B BIILle ( l +a p ~ ) II npiiBOLliiTCSI H8 piiC. 9. 8 pacnpeaeneHIIe a pi ( BnepeLl - H838Ll) 

BHeCeHbl nonpaBKH H8 He p83LleneHHbie' cny'l811 ( 06naCTb H8Ll nyHKTIIpHO~ niiHlleA) II H8 ITOTepH 

A -rHn epouuts c KOpOTKHM npo6eroM rr- -Me3oHa ( 3 aUITp11XOB8HHaSI o6nacT·h). 8 pacnpeaene-

HHSIX a~ 11 a .P~ Y'lTeHbi TOnhKO He pa3aeneHHbie cnyqa11. nonpasKa Ha noTepll A - r11nepo-

HOB C KOpOTKIIM npo6eroM rr -Me3oHa He a ·enanacb , TaK K8K B 3TIIX pacnpeaeneHHHX .oHa 

He OK83hlB8eT HIIK8KOT'O BniiSIHIISI. 

8bi'lHCneHIIe a p np0113BOLlllnOCb ITO 113BeC THbiM cpopMynaM: 

x) 

aP = 2(N+ -N-) 
!I 

8 CK06Kax y Ka3aHo 'liiCno cnyqaes . 

8 

+vT 
fi ) 

( 1 ) 



r .ae N 4 - <Jucno cny qaea c ; ' · 0 

r.ae 

N - 'lucno c ny'l8e B c ,; < 0 

fl=N++N_ 

~ = Cos 0 * Cos v Cos K 

N-

f, -

-wcno CllJ'l8eB so seeM 11HTeps8ne . f 
I ~~ 
l=fh, I 

I 

(2) 

a P MO)KeT 6biTb c.aen8HO T8K>Ke n o MeTo.ay M8KCI1M81lbi-IOro np8B.aono;:J.o-

611 51, K8K .anSI sce ro 11HTeps8n8 no f, , T8K 11 .anSI 'l8CTI1 11HTe pa8n8, p acnono>Ke HHor o B rp~H11-

U8X Me>K.ay a 11 b • B nocne.aHeM cnyq8e cpyHKU1151 M8KCIIM8nbHOro np8B.aono.ao61151 38ni1Cbl-

B8eTCSI B cne.ayiOWeM BI1.Q e: 

f( a P) = W (a P ) 

W(a P =0) 

= {{ _ _ 0._c:!__{L 
1=1. 1+ a+b aP 

2 

r . .ae N - 'll1cn o · cny'l8eB a 11HTepa8ne a, b -

a P Ohl 'li1CneHHwe n o ¢opMyn8M(1) 11(2) 11 MeTo.ay M8KCI1M8nbHoro np8B.aono.ao61151 (.anSI 
) 

p83HhlX 3H8'leHI11 11HTepB8n8 a,b ), (p11C. 10) npe.acT8Bneu bi B T86n11ue Y. 

nony'leHHbii pe3ynbT8T .anSI acex A -rimepoHOB H8XO.U11TC51 a corn8CI111 c ayneBblM 3 Ha-

<JeHI1eM aP
1 

, aP
2 

, aP
3

' . 

~3y 'l eH I1 e yrnOBhlX p8Cnpe.aeneH11ft np0 113BO.U 11nOCb .anSI p83HhlX ycnOBI11 
/27-29/ 

r11nepoaoa 

reaep8uim A -

1) ~ccne.aoa8n8Cb 38BHC11MOCTb a~ , OT nMnynbc8 A B n86opaTopHol CI1CTeMe xoop-

.lll1H8T, Jln51 A -r11nepoaoa, 11Mnynbc KOTOpbiX H8XO.UHTC51 a UHTepaane 400 .;;;_ P:\ ~ 1200 M3 /c; 

aP"; = -0,07 :_0,12. 

2) B 11Mnyn bCH OM pacnpe.aeneHHH A -runepoHoB B CHCTeMe u .M. po)i<.aeul151 ( p11c. G) 
130 1 

HaMe'l8eTC 51 .aae rpynnbi A -r~o~nepoaoa · • 0nH8 rpynn8 c HMnynbcO~I .ao 1300 M :~a / c xopo-

WO Ol111CblB8e TC51 Kp11BOI, Bbl'li1CneHHOI no CT8TI1CTI1'leCKOI Te OpH11; L<l'Jr85! rpynn8 C HMnynbCOM 

6onbwe 1300 M3a/c BbiX O.U11T 3 8 3Ty KpHBJIO. 8bi'li1CneHHbie 3Ha'leHH5! a P
1 

.an5! 3TI1X rpynn 

HeCKOnbKO OTnH'l810TC5l: 

a P = +0,14:_0,09, 
1 

a P = -0,18 +0,15, 
1 -

,anSI 

.anSI 

P * < 1-300 M3a/c A 

P,~ > 1300 M 3a/c, 

3) B yrnoaoM p8cnpe.aeneauu, xap8KTep113JIOW eM pO.>K;:J.eHiie 

9 

, 

A-rnnepoHOB (puc.7), 



MO)!(HO BIILleTb1 'ITO 60JibWIIHCTBO A -nmepoHoB ( - 80%) neTII T H838Ll B C, 1.{, M. 

Dns LlBYX rpynn A -rllnepoHoB 6btno nonyqeHo: 

a!) =-0,09 :!:_0,13 Llllll - 1,0 <,;_Cos 8A<,;.- 0,9 

. aP =+ 0,06 +0,17 
1 -

Llllll -0,5 'S_ Cos 8-A'S_ + 1 ,0 . 

Bht'!llcneHHhte 3H8'!eHIIH a ~ LlllH pa3HhiX yrnoBbiX IIHTepaanoa B npeLienax CT8TIICTIIKII He oTnll

qa.oTCH OT HyllH, 

38BIICIIMOCTb aP 
1 

OT M8KCIIM8llbHOrO 11MnynbC8 A -rllnepoHOB a na6opaTopHofi CIICTe-

Me, OT MIIHIIM8llbHOrO IIMnyllbC8 B CIICTeMe U.M. II MIIHIIM8ll h HOrO yrna\ pO)!(L!eHIIH B CIICTeMe 

l.{,M, nOK838H8 H8 p11C. 11. 

4) HaMil 6blllO Bhi'IIIClleJ-Io a p1 Llllll rpynn A -rllnepOHOB 1 pO)!(Ll810WIIXCH B 3Be3Ll8X 

C p83Hb!M '11-ICllOM 38pH)!(eHHbiX '!8CTIII.l (n.) . 

a~=+ 0,15 :!:. 0,10 

a~=- 0,25 :!:. 0,15 

LlllH n • = 0:2 

LlllH n. = 4·;6. 

Yrnoa bte pacnpeLieneHIIH nnocKocTeit po)!(LieHIIH A -rllne£OHOB 

Yrnoa oe pacnpeLieneHJile nnocKoc Tefi p ::> )!(LieHIIH A -rHnepoHOB OTHOCIITenbHO nnocKOCTII 

pO)!(LleHJil~ , ll!06ofi 1 HO onpeLieneHHOH '!8CTIII.lbl 1 MO)!(eT T8K)!(e CBIILleTellbCTBOB8Tb 0 BblfiOllHeHIIJil 

• /5/ /311 
Jilllll H eBhlfiOllHeHIIJil 38KOH8 COXp8HeHIIH '!eTHOCTJil B CJilllbH~X B38Ji!MOL!efiCTBIIHX 

1 
• 

1) Yrnoaoe pacnpeLiene1-111e nnocKocTea pO)!(LleHIIH ·A -rllnepOHOB OTHOCJi!TellbHO nnOCKo-

CTeit pO )!(J.leHIIH Ko -M e30.HOB 113 napHhiX cnyqaea, K orLia pacnaLihi A- 11 K~qacTIIU 3ape-

rHCTp11pOB8Hbl B pa6o'!eM 06oeMe K8Mepbl 1 npHBOLliiTCH H8 p11C, 12. 0yHTHpH8H llJiiHJilll OTHOCIITCH 

K pacnpeLiellCHIIIO 6e3 nonpaBKII J-18 acpclJeKTJiiBHOCTb perHCTp8UJill'l 1'1 reOMeTpHIO K8Mepbi; cnnow-

H8H - K pacn p eLieneHJiiiO c nonpaaKofi. 0THOWeHII e 'IIICna 

K '!Hcny A -rllnepoHOB, KOTOphle BhlneTaiOT BJ-1113 1 paa1-1o 

A -rllnepOHOB 1 BbilleTaiOWIIX BBepx) 

37 
= 1,23 + 0,30 ( 6e3 nonpaBKII) 

30 -

120 . 
-- =1 15 +0,24 (c nonpaaKoit). 140 I -

Pac'! e T no MeTOLly MoHTe-Kapno Ll8ll n o nHyiO Jii30TpOniiiO. npeLinOlJO)!(eHJile o6 1130TpOnHOCTII 

pacnpeLieneJ-IIIH w AKo (eM. pHc. 12) 6btno npoae peHo J-Ia 8KCnepHMeJ-IT8llbHOM pacnpeLieneHIIJil 

no MeTOLly . X 2 
• HaALieJ-Io 

(6e3 nonpaBKII) x2 =5,37, P(x 2 >5,37)=36% 

(c nonpaaKoti:) 
2 2 

X =5,25, P(x > 5,25) =38% 

( 5 C T eneHej;! CB060Llhi), 

2) Yrnoaoe pacnpeLieneHIIe nnocKocTeA pO*Lle HIIH A OTHOCIITenbHO nnocKOCTeA pO)!(LleHJiiH 

17 - MC30HOB 1'13 LlByxny•teBblX 3Be3Ll nOK838HO H8 p11C, l3a. 
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0THOW 8 HH8 'lHCna A -rHnepoHoB , BbJneTaJOWHX BBepx, K 'IHcny A -rHnepoHoB , KOTOpbJe 

BbJneTaJOT BHH3 Q,THOC'HTeiJbHO lliJOCK OC TH pO}KJJ eHHH " -Me3oHoB , paBHO 1,28 ~0 ,1 8 . EcnH 

npeJJnonO}KliTb, 'ITO pacnpe JJeneHHe no 

CB060JJbJ), T.e. !'(x 2 
>7,8)": 17%. 

2 
X = 1,80 (npH 5 cTeneH HX 

Ha 3 TOM *e pHcyHKe ( 13a) JJaHo pacnpeJJenealie A no nnocKOCTHM pO)KJJeHliSJ nonO}K liTenb-

HbiX 'IBCTliU. Ho 3TO pacnpeJJeneHHe He SJBnHeTcSJ JJOCTBTO'IHO . OJJH03Ha'!HbJM , TaK KaK nnocKOCTb 
+ 

pO}KJJeHHSI nOiJO}KHTenbHOfi '!8CTliUbl MO}KeT npliHaJ]Jte}KaTb K8K 7T-; T8K 11 

6onbWliHCTBe cnyqaea 
+ + 

TT H K He MoryT 6bJTb liJJeH Tli cp liUHpooaHbi) . 

Bb!BOJ]bl 

I. B yrnoBbJX pacnpeJJe neHH·SJx npoTOHOD OT pacnaJJa A -rlin epoHoB OTHOCHTenbHO liM-

nynbca A -rlinepoHoB , B CliCTeMe HX noKOSJ, acHMMeTpliH He Ha6n"roJJaeTcSJ . 

HMe~T HyneBhle 3Ha'!e HliSl 0 'ITO CBliJ]eTeiJbCTByeT 06 OTCyTCTBliH n Oi1Slpli3aUH H y A -rlinepoHoB 

npli pO>KJ]etiliH. 3aBHCHMOCTli OT liMil.YilbCa B na6opaTOpHOi1 CHCTeMe li yrna p O>I<J]eH liSl 

B CliCTeMe U.M. He Hai1JJeHO, 0THOCliTeilbHO HailH'IHSl 38BliC HMOC TH OT liMnynbC8 B 

CliCTeMe u.M. PO*JJe HliSJ A -rlin epoaa 11 OT MHO*eCTBeHHOCTH 3apSJ>KeHHbJX '!8CTliU Heilb3SJ 

cJJen a Tb onpeJJeneHHOro BbiBOJJa. Tpe6yeTCSJ yaenli'leHlie CTaTliCTliKli . 

2. YrnoBbJe pacnpeJJeneHHSJ nnocKOCTetl pO)KJleHHSl A -rHnepoHOB OTH OCli T~ilbHO nnocKo-

CTefi pO}KJ]eHHSl onpe.aeneHHbiX '!aCTliU 6i1H3KH K H30TpOnHbiM, 

npH TOM 'lliCiJe A -rHne pOHOB, KOTOpoe y . HaC HMeeTCSl, Ha Mli He 06Hapy)K 8 HO OTKiJOHe -

HHSl OT BhlnOnHeHliSl 3aKOHa COXpaHe~liSl '!eTHOC Tli B CliilbHhlX B38liM0.08HCTBliSlX C yqaCTlieM 

CTpaHHbiX '!aCTliU. 

Al3 TOpbl 6naro.aapSlT npocj:Jeccopa BaH raa-qaHa, no.a PYK OBO.OCTBOM KOTOporo 6bJna Ha'!a 

Ta 3Ta pa6oTa 11 y.aenSJawero MHoro BHli MaHliSJ .aaHHol! npo6neMe , ilHH )]a- uao , BaH Uy- u3eHa, 

B.I~ . VloaHoaa, A.B. 1-lliKliTliHa 38 npoae.aeHHyio liMH pa6oTy, 

Mbl TaK}Ke 6naro.aapHbl )].VI. EnoXliHUeBy , B.r. ConOBbeay, E.M. noHT8KOpBo , VI . B;YyBHilO . 

A . MHxyn, M.VI. no.aropeUKOMy , A .A. TSlllKHHy, BaH >KyHy, B.A. Ap6y30By, P.H. <:PayC TOBy 

3a n on e3Hhle H ueHHhle 3aMe'!aHliSJ. 

AaTopbi Bbipa*aioT 6naro.aapHOCTb coTpy.aHliKaM Bbi 'IHCilliTen biWro ueaTpa OVI51 VI, pyKo

BO.OHMoro E.n, >KH.OKOBbiM, 38 COCTaBiJeHHe nporpaMMbl H npoae.aeHHe Heo6XO.Ol1Mb!X pac'!eTOB, 

a TaK*e TexHliKaM H na6opaaTaM, npliHHMaBWliM yqacTlie a 3TOl! pa6o Te. 
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T a 6 n H u a 

rpyrma 
4Hcno 

Eb!J:IH o6Hapy)K6Hbl (e %) 
A -rHne poHoB 

3 pa3a 2 pa3 a 1 pa3 

npoTOHbl ,neTSIT 
enepea 98 54 :t. 6 34 :t. ,4 12 :t. 2 

2 rJpoTOHbl neniT 
Ha3aL{ 11.9 53 :t. 5 34 + 4 13 :t_2 

3 K opoTKHii cnea 
TT -M e3oHa Hnll 

npOTOHa 45 23,3 :t. 10 33 :t_7 23 :t_4 

T a 6 n II u a TI 

~T eeepx BHII3 eneeo enpaeo 

-
aP1 -0,02 :=_0 , 11 +0,07 :=. 0,12 -0,04 :t. 0,14 +0,08 :t_O,l! 

aP; +0, 19 :=_0,1 1 -0,25 +.0,12 -0,03 :t_O,l2 +0 ,02 :=_0,11 

-
aP3 -0,06 :=_0,11 -0 • 13 ;:.. 0. 12 -0,06 :=. 0,12 -0,12 :=. 0,11 

T a 6 n H u a rn. 

n . 0 2 4 6 + 8 B cero 

A 45 148 73 10 276 

A + T{o 13 27 II 0 5 1 

g_o 
62 256 129 14+2 463 

Ko+K o 7 21 5 0 33 

A 11n11 Ko 9 64 32 .6 Ill 

( AHnH rZO) + K o 2 12 2 0 16 

B c e r o 138 528 252 32 950 

- ' 
0 ' ,o 14 ,5% 55,6% 26 ,5% 3,4% 100% 
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- Y<l C TI1U 

I I po To ll bl ( rr + - Me30 Hbl ' OT 

p ac11ana 1\ - nulepo Ho B 
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I I pOTOIIbl TT + ~M030 H b! ) 
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( I ) 
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- 0 10 1:!.:,0 108 
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8 CK06KRX CTO HT YHCnO c nyyaeB, 

• 

Ta6n11u a l Y. 

-10 
T , \ 

( ! 0 C01<) 

'3 18 +0 ,66 
' I - 0 148 

( ! 83 cnyLJ8)!) 

--
2 35 +0 146 .. 

I - o l,q3 

( 170 cnyyaeo ) 

- Ta6nHua Y. 

ct:>opMyna 
( 2) 

+0 104+0 108 
(477) 

+010 1 +0 108 
(453) 

- 0 06+0 08 
I (4SJ i 

1 -'I 

M e Ton 

8 ~ - 1,0 
b ~ + 1, 0 

+0 104+0 107 
(477) 

-1 0 
<Ko ( ! 0 CCK) 

0 95+0 11 4 
I - 0 111 

(205 cnyyaes) 

I 04+0 11 6 
I - 0 112 

( 2<;q CIIYLJ8H 

M8 KCfi M8nbH Or O 

n ono6HH 

8 ~- 1,0 
b ~ +0, 6 

npaBno-

8~ -1,0 

b ~ 0 

+0 102+01 11 
(379) 

+0 0 1+0 24 I _I 

( 237) 
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-Me3oHos(s CHCT<~Me, rLXe K0

-

Me3oH nOKOHTCSIJOTHOCHTenbHO HanpasneHHSI 
HMnynbCa 1C 0-Me3ouos (eM, p1!c.8) 

a) pacnpeLXeneuue snepeLX-H838Ll (no Cos 8!>. 
a) pacnpeLXeneuue ssepx-BHH3 (no Cos Y ) • 
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a) 
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nepoHOB B 380HCHMOCTH OT PA - .. ... mynbca A - r ·Hne poHoB B na6. 
CHCTBMB H L 

17
- - npo6era 1T- - Me30HOB ( KpHBbie 8 ) 

1 
OT 

P A H L P -npo6era npoTOHOB ( KpHBhi e b ) , oT PA H yrna () 

Me:>~<py npoTOHOM H MB30HOM ( KPHBhi~ c ) • UHcppbi Ha KpHBhiX 

a) , IS ) o6o3Ha'!aiOT anHHy npo6era " - Me30HOB H npoTOHOB B 
·nponaHe B M .M. 
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J.o l,,o 5.• 6.0 0 ~0 ~ 0 J,o 
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PH c . 5. 4H cno A -rHne p o HOB c KOpOTKHM npo6e roM " - Me30HOB : a) HHTerpanbHOe pacnpeaeneHHe; 

B) aHcpc!Jg_peHul!an bHoe pacnpeaene HH E' . KpH Bhie no~lY'IB Hhi B npeanono:>~<eHHH (1) a fS = 0 H 
. 1 

(Il) a P
1
=-0,2, rHCTOrpa MMhl npeac TaBnHIOT 9KCnepHMeHT8nbHbi B D8HHbiB, 
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PHc, 6, YfMnynbCHOe pacnpeneneHHe B c,u,M. 
a) A -rHnepoHoB J B) K0 

-Me30HOB. 
nyHKTHpHoA nHHHeA 0603H&qeHO pacnpeneneHHe 6e3 nonpSBKH HS 
scpcpeKTHBHOCTb perHCTpauHH yo -qacTHU; cnnowHolt - c nonpas
KOII, 
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