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,I 
I 

Baeneuue 

DpH OCT8HOBKe 17 -M930HOB B BOllOPOlle H 38XBaTe HX rrpOTOHaMH MOryT rrpo-

TeKaTb peaJ(liHH, COITpOBOlKllaiOmHeCH BhineTOM llBYX y -KBaHTOB: 

17-+p ... 17°+n, 17° ... 2y, ( 1) 

11 +p ... y+y+n, (2) 

- 0 
11 +p ... x +n X 

0 
... 2 y , (3) 

l"Ae 
0 2 X - runOTeTsqecKaH ueATpan&HaH qacTsua c MaccoA, MeH&meA 138,3 ~sale • 

HccneAoeauue yrnoaoA KoppenHUHH y -KBaHTOB (pacnpeneneuse nap y -Kaau­

TOB no yrny M9lKllY HHMH) U03BOnHeT C BhlCOKOA TQqHQCTbiO OrrpellenHTb pa3HOCTb 

Ill 
M8CC 3apHlK9HHOrO H HeATpanbHOrO UHOHOB ~~ , 3HaHH9 STOA BenHqHHhl Heo6xo-

llHMO llnH BblqHCneHHH BepOHTHOCTH PHlla tPYHllaMeHTan&HhlX rrp0119CCOB: UHOH-HyKnOH-

HOrO paccel!HHll, 6eTa-pacrrana nuoua H np. HaMepeuue paauocTH Mace ~~ a pe-

aKUHH ( l) liBnlleTCSI B HaCTOllmee Bp8Mll rrpaKTHqeCKH 8llHHCTB8HHhiM CUOC060M 

Toquoro onpeAeneHHH MaCChi HeATpan&uoro nuoua. 

Benuqgua !'l~ anepBhie 6hma onpeneneua nauo!jlcKHM, AMo.ctTOM H XennH 121 

Ha OCHOBaHHH HCCnellOBaHHH SHepreTuqeCKOrO CIT8KTpa y -BBaHTOB 1 HCITYCK88Mh!X 

B peaKUHH (I), YlKe B STOA rrepaoA pa6oTe to~ 6hma HaAneHa C TOqHQCTbiO 

~salc2 , '!'.e. nyqmeA, qeM 1% OT MaCChi nuoua. B nan&ueAmeM ToquocTb sToro 
131 

MeTona 6 hina yaenuqeua eme B 5 paa ( CM. Ta6nuuy B Kouue CTSTbH). 
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H3Mepeaae 4JyHKUHH yrnoaoll KoppenSIIlHH Y -KBSHTOB B peaKUHH ( 1) ~:~aeT B03-

MOlKHOCTb onpe~:~enHTb flp. C cymecTBSHHO 60nbmell TOqHOCTbiD, y -KB8HThl, o6pa-

3 yromHaCSI B peaKUHH ( 1), KOppenHpOB8Hhl MSlKAY C06oll TSK, qTo OCHOBH8Sl M8CC8 

BX scnycKaaTCSI DOLl yrnaMB (J , 6nB3KHMH K KpHTB'IaCKOMY yrny, 

2 
6 • arc co a ( 1 - 2 f3 ) , 

k 
l4) 

rAe (J - yron, AODOnHHTanhHhlli K yrny pa3naTa ABYX y -KB8HTOB, {3 C - CKOpOOTb 

rr O -M9'30H8, CBSI38HH8SI C fl.p. COOTHOW9HB9M 

2 2 2 2 1/2 
Ll.p.•[m +(m _+m) f3 y I -111 y+m _(y-1). 

n 1T P P fT (5) 

2 2 -1 
y e(l-{3 ) 'Ll.p.e m,--m,o' m,- , m

17 
o , 3~:~ecb 

H m n- M8CCbl fT -M930HOB, npOTOH8 H HeliTpOH8, m 
p 

cllyHKUHSI yrnoaoll KOppenHUHH (pBC, 1) BM99T cne~:~yromsll BHA t 

1/2 t -1 
(cosll-,cos0-1:) y l '(J~ 6k 

F ( 6 ) • [ [ : ( 1 + '"' 6 >"' (6) 

(J > 6 k 

YrnoaaSI KOppenSIIlHSI F ( 6) 

fiHX TOqHOCTb OnpeAeneHBSI fl p. 

a3y'l8nacb B psne 

6bin8 AOB9A9Ha AO 

6 
/4,1,5/ 

pa OT , 

2 
0,03 Maa/c • 

B nocne~:~aeA B3 

Uenbro aacTOSII!leA 

pa60Tbl SIBnMOCb ASnbHeil:mee CHBlK9HH9 norpemHOCTH onpeAeneHHSI fl p. AO ypOB-

/6/ 
HSI, AOCTHrHyToro B HCCneAOB8HHSIX , rAe HCDOnb30Ban8Cb M9TOAHK8 B3M9p9HHSI 

BpeMeHB nponeTa Haii:TpOH8 (eM, Ta6nauy B KOHU9 CT8TbB), 

17-12/ B psne pa6oT o6cyJKAanacb B03MOlKHOCTb cymecTBOBaHHSI H8P51llY c 

o6J>IqHJ>IM rr 0 -Me30HOM a BToporo, B30CKangpaoro rr
0
-Mesoaa. B qacTHOCTB, Ban-

/10-12/ 0 
JlHHbiM H KoMapoM 6~>Ino yKa3aao aa B03MOlKHOCTb cymecTBOBaHHSI rr 

0 
-Me3o-

Ha, o6na)laromero cne~:~yromsMa caoil:cTaaMa: 

1) CDHH B qaTHOCTb T8 lKe, 'ITO y fT O -Me30Ha, G -qeTHOCTb p8BH8 1; 

2) 

3) 

m,.o" m,.o' m,o >m,o; 

KOJCT8HT8 B38HM~Jlaii:CTBHSI rr O -M930H8 C HyKnOHOM f 
0 2 0 

ru<moil: KOHCTSHTbl AnSI 06bi'IHOrO rr 0 -Ma30H8! f < 0,1 f 
2 

; 
0 

4 

M9Hbme aaano-

F(B), omH. eo. 

.3 

2 

f 

0 tO 20 El~r 

Pac. 1. YrnoBaH KoppenHUHSI y -KBSHTOB, o6pa3yromaxcH npH pacna.lle 

1T O -M930HOB B pe8KUHH ( 1), 

5 
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4) apeMl'l lKH3HH 1T O -Me30H8 aenHKO !10 cpaBHeHHIO C apeMeHeM lKH3HH 
0 

1T O -Me30H8 T 0 ; T 0 > 10 T 0 ; 
1T 1T 1T 

5) TH!Ibl pacnaaa: 
0

oCHOBHOif - 1T O ... 2 y 
0 0 

B03MO>KHblif - 1T -+ rr
0 

+ e+ + e-, 
0 

Ecna rr -Me30H (ana apyrag, pacnaaaromal'l aa JlBa y -KBBHTa ael!TpanbHal'l 

0 ° 2 qacTH!Ia X , c Maccol! MeHbmeif 138,3 Maa/c ) cymecTayeT, TO cjJyHK!!Hl'l yrnoaol! 

0 
Koppemi!!HH F ( ()) sap gay c nHKOM B o6nacTa 23 (pac. 1), cagaaaBbiM c pacna-

aoM 06bi'lHOI'O 1T O -Me30H8, AOJilKH8 RMeTb eme OAHH l!HK npa () , COOTBeTCTBYJO­
k 2 

meM Macce BToporo Meaoaa. B cny'lae, ecna BTOpoif aeifTpdnbHbill Meaoa aMeeT 

2 
Macey 135 < m o < 138,3 Maa/c , aTOT naK pacnonaraeTCl'l B o6nacTa ManbiX yr-

"o o 
noa () < () , anl'l 6onee nerKax X -'laCTR!I naK pacnonaraeTCl'l B o6nacTH 6onb-

k I 
wax yrnoa. TaKHM o6paaoM, accneaoaasae yrnoaol! Koppenl'll!HR y -KBBHTPB ganl'l-

. /1/ 
eTCH OAHHM H3 MGTO.QOB noaCKa HGifTpanbHb!X M830HOB , 

3KcnepRMeHTBnbHblM l!OHCK8M BTOpOI'O Bel!TpanbHOI'O MG30H8 6binO l!OCBl'llllGHO 

/1,13-16/ 
aecKonbKO pa6oT • B l!Ocneaaeif as sax 6brn ycTaaoanea aaa6onee HH3KHif 

0 -3 -2 
npeaen .Qnll OTHOCHTenbHOI'O BKJI8.Q8 1T -Me30H8 (OT 2•10 .QO 5·10 B o6naCTH 

2 0 
1,3 < m _-m 

0
<4 Maa/c ). B aToif pa6oTe aa6nro.r:~ancl'l BTopoif MaKCHMYM B cjJyaKUHH 

1T 1T 0 
F ( ()) B o6mfcTH yrnoa () .., 13 , KOTOpbllf MOI' 6biTb HHTepnpeTHpOB8H na6o KaK pe-

aynbT8T CT8THCTa'leCKOif cjJnyKTy8UHH (aepOl'ITHOCTb TaKOif cjJnyKTY8UHH 5%), na60 

K8K yKa38HHG H8 B03MOlKHOG cymeCTBOB8HRe BTOpOI'O BeifTpanbBOI'O Me30H8 C M8C-

2 . ~2 
coif OKOJIO 137 Maa/c , BKJI8.Q KOTOpOI'O B peaKUHIO ( 1) paaea ( 1,8 _1 :0 )%, BBHAY 

cTaTHCTH'leCKOlf aeonpe,~:~eneaaocTH 3Toro peaynbTaTa . .QaHBbie o6 F ( () ) aeo6xo.QRMO 

/16/ 
6hrno yTO'lBIITb npa noMoma annapaTypbi c 6onee Bb!COKRM paapemeaaeM. 

PeaKUHl'l (2), aepOl'ITHOCTb KOTOpOif, no OUGHKe Ean.QHBa, COCTaBnl'leT OKOJIO 

-4 10 , JlO aacTol'lmero apeMeBH ae aa6nroaanacb. B oTnH'lHe oT nepeaapMKH ( 1) 

Y -KB8HTbl acnyCK810TCl'l B peaKUHH (2) B WllpOKOM HHTepaa.ne yrnOB, a f ( ()) HMe-

eT nonor111f M8KCHMYM B paifoae ()"' 1T /2. noaTOMy IICCne.QOBaBHe yrnOBOif KOppe-

nl'll!Ha y -KB8HTOB B o6naCTH 60JibWHX yrnOB () 

aa6nJOAGHIIl'l peaKUHH (2), 

l'IBJIIIGTCl'l O.QBHM H3 MGTOAOB 

HaKoaeu, 113y<reaHe F(()) a o6nacTa yrnoa () >() SIBnl'leTcl'l OJlHHM 113 MeTo-

/17/ k 
AOB ITOIICK8 M8JIOIIHTGHCHBHOI'O pacna.Q8 

1T ... 3 y' (7) 

6 

'I 

~. 
I 

npe.QCTaBJil'I!OlllGI'O 60JibWOif HBTepeC B CBl'I3H C TeM, 'ITO IICCJIG.QOBaBHe ero n03BO­

ngeT npoaepiiTb coxpaaea11e C -'leTHOCTII, BepxBl'll'l rpaHH'lBal'l oueaKa aepol'ITHOCTR 

/18/ 
3TOI'O pacna.Qa K MOMeBTy BhliTOJIHGHHl'l H8CTOl'lllleif pa60Thl HaXOARJiaCb sa ypoB-

He 2,5·10-
2 1171 

nocT8HOBK8 OITbiTa 

CxeMa 9KCnepaMeHT8, Bbil!OnHeBBOI'O sa CHBXpOUHKnoTpOae JIHn 0115111, npea­

CTaaneaa sa pac. 2. rr- -Me30Hhi c aa<ranbaoa aaepraeit 75 Maa npoxo.r:~ana qepea 

TOpM03l'lllliiG cjJIIJibTpbl <Jl, <repeHKOBCKIIit C'leT'lHK 4, .QB8 CUHHTHJIJil'IUHOHHblX C'lGT­

'lHK8 c1 H c2 H OCTaaaanHB8JIHCb B lKHJlKOBOAOPOJlHOit MHWGHH M. 1T- -Me30Hbl 

II apyrae aapl'llKeHHbiG qaCTHllbl, npome.QlllHe. MHWGHb, pei'HCTpllpOBaJIRCb C'lGT'lHKOM 

aBTRCOBnaaesHif C
3

, 8bineTaJOllltie H3 MHWGHH napbl y -KBaBTOB perHCTpllpOB8JlHCb 

I'OAOCKOITH'lGCKOif ycTaHOBKOit, coaeplK8lllGH 17 CUHHTHJIJISIUIIOHHblX C'lGT'lHKOB C, pac­

ITOJIOlKGHHbiX no Kpyry .QHaMeTpOM 2 M II TpeX pl'IAOB (A, f 1, f 2 ) I'830pa3pMHblX 

C'lGT'lHKOB, pa60T810lllHX B pelKHMG ynpaanl'leMOI'O HMIIYJibCHOI'O llHT8BHl'l, Pi!LI C'lGT­

'lHKOB A HCnOnb30B8JICl'l .QJil'l OT.QeneHHl'l 38pl'llKeHHbiX 'laCTHU, BbinGTGBlllHX H3 MHllle­

HH, CBHHUOBhllf KOHBGpTOp K noMemancg nepea pl'll!OM C'leT'lRKOB f 1• 

<PoTorpacjJHl'l aKcnepaMeHTanbHOif ycTaROBKR noKaaaaa aa pac. 3. CymecTaeaaol! 

oco6esaocTbJO ycTaHOBKII l'IBnl'leTCl'l ee oceaag CHMMeTpa<rHOCTb, Bcne.QCTBRe aToit 

CHMMeTpiiH BJIHl'IBHe CRCT9M8TH'l9CKHX norpeWBOCTeit R3Mepeaait 6hin0 pe3KO CHHlKG­

RO no cpaBHGBHIO C npe.QhiAYlllHMH 3KCUepaMeHTaMR, 

AnnapaTypa 

1. CuaaTapnl'll!ROBHbie c<reTHRKH 

CUHHTHJIJll'll!HOHHble C'leT'lHKH I'O.QOCKOnH'leCKOit ycTaHOBKH (C) RMGJIH CUHHTHJI­

Jll'ITOpbl p83MepOM 35 X 15 X 1 CM, C!lHHTHJIJll'ITOpbl 6hinH npaKneeHbl Ol!Ta'leCKHM Kne 

eM K nneKCHI'Jl8COBbiM CBeTOBO.Q8M, COe):lHHeHHbiM npa nOMOlllH CHJIHKOHOBOA Ol!TII'le-

CKOA aaM83KH c cjJoToaneKTpoHHbiMH yMHOlKRTenl'IMH 56 AVP <JlOTOyMHOlKHTenH 9Kp 

HHp0B8JlHCb OT pacCel'IHHbiX M8I'HHTHbiX nonel! MHOI'OCnOitBbiM llHnHB.QpH'leCKHM 3Kp8 

HOM, COJleplK8lllHM OTOlKlKGBHblit nepMannill! H TpaaccjJopMaTOp!iOG lKeneso, Bee C'lGT­
/19/ 

'lHKH 6binH OCH8lllGHbl K8JIH6pOB8HRblMII HMnynbCHblMH I!CTO'lHHK8MH CBGT8 H 

HH.QHK8TOp8MH npo60l'l cjJOTOyMHOlKHTenel! 
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Puc. 2. CxeMa SKcnepBMeBTa (o6oaaa'leHBR aa pucyaKe CM. B TeKCTe). 



HaqanbHaH qacTb aenaTeneA ¢oToyMHO~HTeneA noa6apanacb HHAHBHayanbHO 

an 9 o6ecne'leHHH aaanyqweA ¢oKycapoBKH ¢oTosneKTpoHoB. 0KoHe'lHaH qacTb aena­

Teneit 6bwa aacTpoeaa no cxeMe aapacTaJOruero aanpgJKeHHH MeJKay armoaaMH • .UnH 

yny'lill9HHSI 'l8CTOTHbiX XapaKTepHCTHK ¢0TOYMHOlKHTeneit K nocne.QHHM .QHHO.QaM 'lepe3 

pa3BSI3b!B810IUH9 COnpOTHBneHHSI (50 OM) 6hinH npHC09AHH9Hbl 60nbillH9 9MKOCTH 

(2 MK¢ Ha nocneaHeM AHHO.QHOM npoMeJKyTKe) • nHT8HHe C'l9T'lHKOB ocyiUeCTBnSinOCb 

oT cTa6anH3HpoaaHHhiX HCTO'lHHKOB BC-22. 

npe.QB8pHTenbH8SI Hana.QK8 C!lHHTHnnlll.lHOHHbiX C'l9T'lHKOB 6bin8 BbiiTOnHeHa npH 

nOMO!UH HMnynbCHbiX HCTO'lHHKOB CBeTa. 0KOH'l8TenbH8SI K8nH6pOBK8 OCyiUeCTBnMaCb 

Ha ny<rKe 1T -M930HOB. npa 9TOM JWSI H9CKOnbKHX C'l9T'lHKOB 6binH npOB9.Q9Hbl T8K­

JK9 HCCne.QOB8HHSI O.QHOpO.QHOCTH CBeTOC6opa. C STOll nenbJO C!lHHTHnnSITOpbl C'l9T'lH­

KOB 6binH nOM9!U9Hbl B ny'lOK .QH8M9Tp0M 8 CM H perHCTpHpOBanOCb H3M9H9HH9 SM-

nnaTy.Qhl HMnynhCS OT C'leT'lHKa npH H3M9H9HHH TO'lK)I npOXOJK.Q9HHSI ny<rKa <repe3 

C!lHHTHnnSITOp. J13M9H9HH9 aMnnHTYAhl HMnynbCS OT C'l9T'lHKS OKS3anOCb He npeBbl­

illSIO!UHM 10%. 

CnaHTHnnlll.lHOHHbie c<reT'lHKH C 
1 

- c
3 

6bln H aaanorH<rHhi roaocKdnH<recKHM c<reT­

<raKaM C, HO HMenH CUHHTHnnHTOpbl M9Hbill9ll nnoruaaH II yaenH'l9HHbie 9MKOC1'H H8 no­

cne.QHHX npoMeJKyTKax aenHTeneA. 

2. qepeHKOBCKHll C'l9T'lHK 

J1cnonb30B8BillHHCSI B 9KCnepHM9HTSX ny'lOK 1T -M930HOB CO.QeplKIIT 3HS'lHTenb­

HYIO npHM9Cb (50%) sneKTpOHOB, HM910!UHX TOT JKe HMnynhC • .llnH noaaaneHHSI ¢oaa, 

CBSI38HHOrO C npHM9CbiO sneKTpOHOB, HapSIAY C BKniO'l9HHbiM HS 8HTHCOBIT8.Q9HHe 

C'l9T'li!KOM C
3 

6hin npHMeHeH qepeHKOBCKHll C'l9T'lHK nonHOrO BHyTpeHHero OTpaJKe-

/21/ 
HHSI • 8 Ka'leCTBe H3ny<raTeng 'lepeHKOBCKOrO CB9Ta HCITOnb30B8nCSI rronHpOBSH-

Hblli nneKcarnacOBhili paaHaTop Tonruaaoli 56 MM, npaKneeHHhlA noa yrnoM rronaoro 

BHyTpeHHero OTpaJKeHHSI ( ~ 45°) K CBeTOBOAYo TaKaSI KOHCTpyKUHSI C'l9T'lHKa IT03-

BOnl!na nony<rHTb 6nH3KYIO K 9.QHHHU9 s¢¢eKTHBHOCTb perHCTpS!lHI! sneKTpOHOB (96%). 

0AHOBpeMeHHO C'l9T'lHK o6naaaeT HH3KOH 'lYBCTBHTenhHOCTbiO K TT -M930HaM. 3¢­

¢eKTI!BHOCTb C'l9T'lHKa .QnH pa3nl!'lHbiX 'lSCTI!!l 6hin8 1!3MepeHa B 9KCnepHM9HT8X 

/21/ 
Ha ny<rKe 1T- , p. - M930HOB H sneKTpOHOB; Bhi.QeneHHbiX no BpeM9HII nponeTa 

10 

,, 
;·l' 

w 

to• f 
8 

5 

.5 

2 

f0-1 

& 

5 

$ 
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8 

Puc. 4. 3cl>¢eKTHBHOCTb qepeHKOBCKoro cqeTqHKa W a 38BHCHMOCTH OT aMnnuTy.O.hi 

o6pesaHHH HMnynbca A aa sKpaHe ocuunnorpact>a. 1 - H3Mepeao ~nst sneKTpo­
HOB C HMnynhCOM 155 Mea/c. 2 - H3MepeHO ,llnSI rr + - H 11 + -M930HOB C HMnynh­

CSMH 137 H 145 Mea/c, COOTB9TCTB9HHO (COJlep)!{BHHe IT+- Hft + -M930HOB B 

nyqKe 2,5: 1). 3 - U3MepeHO .onR TT + -M930HOB, OCTBH8BnHB810IUHXCSI B MHW9HR. 
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3~~KTHBH0CTb perHCTpSUHH aneKTpOHOB OK838n8Cb paBHOA 96%, B TO Bp9MH KSK 

a~~BKTHBHOCTb perHCTpSUHH OCTSHSBnaBSIOIUaXCH B MaiUeHa tr -MeSOHOB (aSMB-

+ -3 
peaaaa a onbiTax c rr -MesoaaMa) paaaa acero na!Ub 10 (eM, pac. 4), 

3. SneKTpOHaKa 

i1Mnyn&Cbl C SHOltOB ~TOyMHOlKHTeneft CUaHTHnnlDlHOHHbiX C'IBT'IHKOB nOCTy-

nanH 'lepes 25-MeTpOBbie Ka6ena PK-102 a perynapyEiMhle Marasaabi satteplKeK Ha 

MHOrOKSHSnbHYIO CXBMY coanatteHHA (p.C. 5), CxeMa COBnSAGHHA H SHTacoanatteaaA 1, 

HS BXOltbl KOTOpOA nottaaanaCb aMnyn&Cbl OT C'IBT'IaKOB C
1

, C
2

, C
3

, Bbittensna rr 

Me30Hbi 1 OCTSHOBaBWHBCH B MHWGHH M, 18-KaHSnbHSH CX9M8 COBnSttBHHA 2 Bblttensna 

coanatteaaa ttayx ana 6onee aMnyn&coa OT n106biX rottocxonH'Iecxax cnaaTannanaoa­

HbiX C'leT'IHKOB C ( 1-17). Haxoaen, BbiXOttHaa cxeMa ttaoAHbiX coanatteaaA 3 Bbllt~­

nana TOnbKO Ta coanaawae aMnyn&Cbl OT rOAOCKOna'leCKaX C'IGT'IHKOB C (1-17), Ko-

TOpbie coanattana so apeMeRa c npoxoJKAeRaeM rr -Mesoaa 'lapes pacnonoJKeHRbie 

B ny'IKe C'IBT'IHKH c 1 H c2 H OCTSROBKOA ero B MaiUeaa. 

BbiXOltHbie HMnynbGbi cxeMbi coanatteRaA 3 sanycxana naTany'leaoA ocnanno­

rpa~ a reaepaTop HMnynbcaoro nHTSHHH rasopaspHltHbiX c'leT'IaKoa. KpoMe Toro, 

HMnynbcbi OT KalKl!oA cxeMbi coanatteaaA ttna KOHTpona nocTynana Ra nepec'leTBbie 

ycTpoitCTBS. ,Una C'I9T8 'lacna npOXOD,HIUHX '19pe3 yCTSHOBKY rr- -M930HOB HS BblXOlt9 

CX9Mbl coanatteaaA 1 acnon&sosanca nepec'leTRblll: npa6op c paspewaiOIIUi:M ap.eMe­

HBM 0,1 MKCGK, f' 

MRorOKSRSnbHSll HSHOCBKYRltRSll CX9M8 COBnSlteHaA, npaRnanaanbB8ll CXBMS Ko­

TOpOA npHBetteHa HS pac, 5 1 6bin8 C06paRa as CT8Hlt8PTHblX orpaHa'IHBSIOIUaX H ~Op­

MHpyiOIUHX K8CK8lt0B1 Bbi,[lensnoiUHX aneMeRTOB a ycanaTeneft. 3a OCHOBY CX9Mbl BSH­
/23/ 

Tbl CX9Mbl KSCKSltOB , CxeMbl orpSHH'IaBSIOIUHX KSCKSltOB OTnH'ISIO'l'CH OT OnHCSB-
/23/ 

Hb!X paaee T9M 1 'ITO orpaHa'leHae SMnnaTyltbl aMnyn&COB OCyiUaCTBlllleTCS! llBYMH 

nocnettoaaTenbao BKniO'IaHHbiMa ttaottaMa (aanpaMep, .a
1 

a .U2); aTo pacwapano 

BepxaaA npetten BXOltHbiX caraanos CO C'19T'IaKa AO 60 .B • 

Ha'lanbHbiA TOK 'lapes BbittensnomaA TyHHenbHbllt ltHOll T.U
19 

Bbi6apanCll TSKaM, 

'IT06bi CyMMa TOKOB llBYX ana 6onbwerp 'laCna npawettwax OAHOBpBMBHHO BXOAHbiX 

HMnynbCOB nepe6p8CbiBana pa60'IYIO TO'IKY 'lepe3 MBKCHMYM BOnbTSMnepRoit xapaKTe­

pHCTHKH, TyaaenbHbiA ttHOlt T .a
20 

cnyJKaT ttnll yMeHbWBHHS! aMnnaTyttaoro pas6poca 
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HMnynbCOB C BNAenRKUnero TyHHenbHOrO AHOAa TD
19 

npa OAHOBpeMeHBOM npHXOAe 

aa ero axo~ paaaa~aoro ~acna BMnynbcoa. 3Ta AononaBTenbaaa CTaHAapTaaauaa 

aMnnBTYA aMnynbcoa .a:cKmo~aeT 'nponeaaaae' - cpa6aTNBaaae BNAensnomero Tya-

aenbaoro ABOAa 'J'~6 BhlXOAH01!: CXeMbl cOBnaA9HB1!: B cny~ae, KOrAa TyHHenbBbi1!: 

A.B:OA. T D 19 cpa6aTbiB8eT OT 6onbmoro ~cna coanaamax BMnynbCOB, 

B cxeMe 6Nna acnonbaoaaaN ABOAbi D10, TyaaenbaNe ABOAN 3HS01r c eMKo­

CTbiO 5-10 mjl B BhlCOKO~aCTOTHble repMaHB6Bhle ABcjlcjlyauoii'Hhle TpaH3BCTOphl, Koa­

CTpyKTBBHO CXeMa BhlUOnBeHa B BUAe P8AH8nbHO pacnonO*eHHhlX C~9MHhlX 6no~KOB 

(puc. 6). B · Ka*AOM 6no~Ke noMe mea na6o ycanuTenb c ~NAenmomaM sneMeHTOM, 

.IUI6o Tpa cjlopMapyromux KacKaAa. Dna TO~aoro apeMesaoro cornacoaaaua cuuaTun­

nauuoaaNx C~eT'IUKOB B Ka*AOM KaHane 6binU BCUOnb30BaHhl Mara3UHbl 3aAep*eK 

C Ben.&:'IBH01!: 3aAep*KB, perynapyeMo1!: npu UOMOIIlB BbiCOKO'laCTOTHblX nepeKJII0'18Te­

ne1!: B npeAena~ OT 0 AO 8 HCeK CTYU6HHMU 'lepea 0,8 HCeK, 8 K8'1eCTBe 38A6P*KU 

UCUOnb30BaHbl paanB'IH01!: AnBHbl KYCKU Ka6ene1!: TUna PK-102, 06ma1!: BUA MHOro­

K8HaJtbHO:lt CXeMhl COBUaAeHHA, Mara3UHOB 3aAep*KU U nepeC'16THblX npu60pOB npeA­

CTaBneH aa pac. 7. 

4. llHTany'leB01!: CKOpOCTH01!: OCUUJtJtOrpacjl 

Dna npoBeAeaaa 6onee TO'Iaoro oT6opa co6NTu1!: c npaMeaeaaeM BpeMeaaoro 

B aMUJtHTYAHOrO aaaJtH38 BMUYJtbCbl OT BC6X CUUHTHJtJtHUUOHHblX C'leT~HKOB U 'lepea-

/24/ KOBCKOro C'I6~BK8 UOA8BanaCb H8 BXOAhl UHTKJty'I6BOrO CKOpOCTHOro OCUHJtJtOrpacjla , 

SKpaa KoToporo cjloTorpacjlupoaanca OAHOBpeMeaao c cjlOTorpacjlHpoBaSHeM raaopaapHA­

aNx C'leT'IBKOB rOAOCKOUa (CM, HB*e), HMnynbCbl OT cjloToyMHO*HTene1!: UOCTyna.IUI 

aa cornacoaaaabie paaaeTBBTena aa conpoTuanea.a:ax a npa noMOIIlB Ka6ene1!: aa­

Aep*ltH paana'laoA AnHHbi paaMemanHCb aa ny11ax ocuannorpacjla (puc. 8), CKopocTb 

paaaepTKB ocuannorpacjla 6bma BN6paaa paaaoA 13 aceKicM. 

HcnonbaoaaBIIlH1!:ca xaaoannapaT P~K noaaon&n cjloTorpacjlapoaaTb SKpaa ocuan­

norpacjla C '18CTOT01!:, He npeBbllll81011le1!:· 6 K8APOB B CeKyHAy. liT06hl UOJtHOCTbiO HC­

UOnb30BaTb npeAeJtbHyiO CKOpOCTb cjlOTOrpacjlHpOBaHHH KBHOannapaTa H B TO *e BpeMH 

UCKniO'IUTb H8JlO*eHHe H8 OABH K8Ap ABYX H306pa*eHB1!:, BMUyJtbChl OT BbiXOAH01!: CXe­

Mhl COBUaAeHH1!: 3 nponyCK8JtHCb 'lepea CXeMy 6JtOKHPOBKH, Ha BhlXOAe KOTOpo:lt no­

HBJtHJtHCb HMUYnbCbl C 'laCTOT01!:, H6CKOnbKO M6Hbllle1!: npe.nenbH01!: 'laCTOThl KHHOKBMepbl. 
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C'I9T'IIIKOB, 
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l!MITYllhCbl CO CXCMI>l 6noKHpOBKH rroaaaam!Cb Ha 3arryCK OCUHnnorpa¢a, KpOMO TOr0
1 

OHH llOCTYITllnH TaK)K0 Ha reHepaTOp aMrrynbCHOrO llHTaHHS! ra3opa3p!!AHblX CI.J0TI.JH-

KOB, 

5. CacTeMa rrpoeepKa a Kana6poeKa ycTaHoBKa 

Un!! rrpeaeapaTenuHOfi HacTpol!Ka ycTaHOBKa, a TaKllie c uenbro rrpoaepKa a Ka­

na6poeKa acex ee yanoe B npouecce a3MepeHHi! 6bina paapa6oTaHa CHCTeMa, rroa­

aonHrolllBS! rrpH llOMOllla aMrrynbCHblX aCTO'!HaKOB CB0T8 MOaenapOB8Tb C06biTa!l 1 pe-

rHCTpHpyeML>l0 ycT8HOBKOll, 

[1pH MOAenapoBaHHH peraCTpHpyeMOrO llpOU0CC8 aMrrynbC8MH OT CBeTOBblX ac-

TO'{HI'JKOB 

c mo6oil 

KH 6olilll 

He06XOAHM0
1 

I.JT05bi C'I0TI.JaKH C 
1 

H C
2 

Morna cpa68Tb!B8Tb OAHOBpeMeHHO 

rrapoii ronocKOITH'!eCKaX cqeT"'HKOB • C ( 1 - 17). C aT oil uenbro ace c"!eT"'H­
/19/ 

CHa6meHbl HMilynbCHbiMa aCTO"!HaKaMH CBeTa a3 Kap6aaa KpeMHHS! , UnH 

3arrycKa !iCTO'IHliKOB CBeTa 6btn pa3p860TSH 18-KaHanbHbiH KOMMyTSTOp H8HOCeKYHJl­

HhiX IIMilYilbCOB. Ha BXOA KOMMyTaTopa I!MilynbCbl llOJlSBSnliCb C reHepaTopa HSHO­

ceKyHJlHblX aMrrynbCOB, KOTOpbili aanycKanc!l reHepaTopoM aarrycKa. KoMMyTaTop co­

cTonT 113 nynbT8 ynpaaneHHH (pHC, 9) H C06CTBCHHO KOMMYTSTOpa (pi!C, 10), KOTO-

pt.Iii pacnonaranCH B 9KCrrepaMeHTSnbHOM aane p!!JlOM C rOJlOCKOila'lCCKOH ycTaHOB-

KOH ll reHepaTopo:A H8HOCeKyHJlHblX aMrrynbCOB, 

Ha l!CTO'IHHKH caeTa C'lCT'lHKOB <.:1' c2' c3 aneKTpa'leCKae I!MnynbCbl 110Jl8B8-

ni!Cb KenocpencTaeHHO c paaeeTBHTenH, cocTo!!lllero aa nocnenoeaTenbHo- napannenb­

no BKJIIO'ICHHbiX Ka6enei! PK-1 9 a Apoccenei! UP 
1

, UP 2 • Ha HCTO'lHaKa caeTa C'leT­

'IIIKOB C ( 1-1·1) HMrrynbCbl 110Jl8B8nHCb C JlBYX napannenbHO BKnro'leHHblX 110 naMe­

nHM marOBbiX acKaTenei! WH-28. Ka)!(Jlbill H3 marOBbiX acKaTenell MOr pa6oTaTb He-

3aaarnMO OJliiH OT npyroro, ;jTO 1103BOnHnO rrony'laTb CBCTOBblC aMrrynbCbl B nro6ofi 

nape a3 aoceMHanuaTH c'!eT'II!KOB. WaroBbie acKaTenH Morna aanycKaTbCH KaK npa 

llOMOlllll H860pHblX Tene<\JOHHblX Jli!CKOB THila H1-K, TSK a 8BTOM8Ta'ICCKI!, npH 8BTD­

~18TH'I0CKOM pe)!(I!Me pa60Tbi aMnynbCbi c MynbTaea6paTopa T 1 T 2 nocTyrrana Ha 

onaH 113 ycanaTenel! TOKa T 
3 

T 
4 
T 

5 
T 

6
, HopManbHO aanepTbiX nonolliaTenbHbiM cMe­

meHaeM. C KonneKTopoB T 
4

, T 
6 

aMrrynbCbi TOKa nonaeanacb Ha o6MOTKII ynpaane­

HIIH waroBbiX acKaTenei!, C6poc acKaTenefl B ua'laJibHOe Hyneaoe rrono,KeHae ocy­

mecTBnHncH H8lli8TIIGM KHOilKa • c6poc" nH60 8BTOM8Ta'!eCKll nocne npOXQ)KJleHal! 
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18-ro nonolKeHHR, !1HJlHKll.UHR nonOlK9HHR Wll.l'OBbiX HCKB.Tenei!: OCyWeCTBnMaCb rrpH 

ITOMOWH UH!ppOBbiX l'll.30pa3pRJlHblX naMIT n
1 
-n4, 

· AMITnHTYJlbl aneKTpH'i9CKHX HMrryn&COB, UOCTYITll.IOWIIX Hll. HCTO'I:HIIKH CB9Tll. OT 

KOMMyTaTopa, Bbi6Hpan11Cb TaK, 'IT06bl CB9T0Bbl9 HMeyn&Cbl 0'1' HCTO'IHIIKOB 6binH 

aKBHBaneHTHbl CUHHTHnnRUHRM OT pel'HCTpHpyeMblX 'ISCTHA • IPpOHTbl HMnyn&COB Hll. 

BbiXOJlll.X KOMMyTaTOpa He npeBbiWll.n!l :.! HCeK, 

llpa nposeaeHHH !j>H3H'leCKHX H3MepeRIIil Kana6posxa perucTpllpyrowei!: annapa­

Typbi npH ITOMOWII UMrryn&CHblX HCTO'IHHKOB CBEITa npOHBBOJlHnaCb Kll.lKJlbl9 JlBll. "'ll.Cll., 

CyMMB.pHll.R pa60'lll.H 3KCIT03HAIIH B OAHCblBll.9MblX 3KCIT9piiMeHTll.X COCTll.Bilnll. HeCKOnb­

KO COT 'lll.COB. ~nH peanH3ll.JlHH BblCOKOI'O Bp9M9HHOI'O pa3peWeHHR yCTll.HOBKH (ny-q-

-10 ) 
we, 'leM 3• l(T CeK BO BpeMH CTOnb JlnH'I'en&HOil 3KCIT03HAHII He06XOJliiMO 6binO 

Y'I:HTbiBll.Tb apel!:qi CKOpOCTH pll.3BepTKII OCUHnnorpacpa BO Bp9M9HH II OTHOCHTen&Hbill 

CJlBUI' 91'0 ny'lei!:, npOHCXOJlRWUi!: 38 C'l9T H9CTB.6Hn&HOCTH aneMeHTOB B Jl9ITRX CMe­

WeHHR nyqel!: no ropaaoaTan&Hoil ocu. ITonpasxa, y'IHTblBB.IOWUe aTH aecTa6an&aocTu, 

6bmH onpeaeneHbi aa ocaosaaua o6pa6oTKH ocuannorp·aMM uMnyn&cos, nony'leHHblX 

npa Kanu6poBKe. OaaospeMeaao no senH'IHHaM aMnnuTyJl HMnyn&cos aa ocuunnorpaM­

Max KOHTponaposanac& cTa6an&HOCTb ycaneHHH scero H3MepaTen&Horo TpaKTa, sKniO­

qarowero ljJOToyMHOlKRTena, ycanuTena a anexTpoaao-ny-qesyro Tpy6Ky ocuannorpa!j>a. 

6, raaopa3pHJlHble C'l9T'I:HKH 

~nH OITpeaeneHIIR M9CTa npOXOlKJlEIHHH y -KBll.HTll. 'lepe3 KOHBepTOp IICITOn&3o­

Bll.nHCb CTaaaapTHbie raaopaapHJlHhie C'leT'I:UKH THna MC-6 {cTeKnRaHble C'l9T'IIIKII 

C M9JlHbiM Kll.TOJlOM JlHll.M9TpOM 2U MM H }lnHHOJI 190 MM), ·C'l9T'IHKU pacnonaranUCb 

JlBYMR PHilll.MH; e KalKa oM PHilY anR nosblweaHR a·ljl!peKTHBHOCTu peracTpauua c'leT­

'IHKH 6bJnH ycTaHOBn9Hbl c nepeKpbiTHeM {puc. a). ITepsblil PHil Tll.KHX C'leT'IUKOB 

{1'1) coaeplKan 544 c'leT'IHKa H noMewancR aenocpeacTseaao nepea cuuaTannRUHOH-

HbiMU C'IEIT'I:HKll.MU, 3TOT PHil cnyJKHn }lnH TQ'I:HOI'O onpeaeneHHH M9CTll. HOHll.All.HHR 

Y -KBll.HTll. B KOHB9pTOp. J:3TOpOJI PHil { r 
2

) 1 COA9plKB.WHil 638 C'l9T'I:HKOB 1 UCITOnb-

30BanCR JlnH ITOBblW9HUH Hll.Jl9lKHOCTH pel'UCTpaUUH aneKTpOHOB KOHBepCUH U CHUlKe­

HUR !j>OHa cny-qal!:HblX COBITll.A9HUJI:. ~nH yMeHbWeHHH cjloaa, Bbi3Bll.HHOI'O 3apRlKeHHblMU 

'lll.CTUUll.MH 1 Bbin9T9BWHMU U3 MHW9HU 1 nepeJl KOHB9pTOpOM ITQMeWanCR ewe OJlHH PHil 

lA) C'l9T'I:UKOB Tuna MC-9 {MeJlHbll!: Kll.TOJl JlUll.M9TpOM 30 MM U anuaoll: :.!80 MM) i 
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a aTOM p!UlY 6binO acrronb3oaaao <J20 cqeT'IHKOB. Bcero a ycTaHOBKe acrronh30aa­

nocb !502 ra3opa3pSIUHblX C'IST'IHKa. 

fa30pa3pSIUHbl8 C'lST'IHKH pa6oTaml: B p8lKHM8 yrrpaBn!leMOrO HMrrynbCHOrO 

/25/ IlHTaHHSI , TipH pa6oTe C'IST'lHKOB B TaKOM pelKHMS ycTpaHSIIOTCSI IlpOC'I8Tbl 1 CBSI-

3aHHbl8 C MSpTBblM apeMSHSM C'IST'lHKOB (::IOQ-400 MKCSK), H 3Ha'll!TSnbHO yrrpo­

maeTCSI Cl!CTeMa perHCTpaUHH pa3p!IJ:l0B B C'lST'lHKaX. 

CxeMa coanaueaall 3 (pac. 2) 3arrycKana reaepaTop BbiCOKOBOnbTHbiX HMrrynb­

coa, C KOTOporo HMrrynbCbl aMrrnaTyuol! !600 BOnbT H unaTenbHOCTbiO 1 MKCSK C 

3aueplKKOll U,4 MKCSK OTHOCHTenbHO rrpOXOlKJ:lSHBSI 'laCTHU qepe3 CUBHTHnnSIUHOHHbiS 

C'lST'lHKH C 
1 

H C
2 

IlO):laaanHCb Ha ra30pa3p!IJ:lHbl8 C'lST'IHKH, Tip a 9TOM B TSX C'lST­

'lBKaX, qepe3 KOTOpbiS rrpowna 3ap!llK8HHbi8 qaCTHUbl 1 B03HBKan pa3p!IJ:l. Pa3pewaiO­

mee BpSMSI perHCTpaUBH 6bin0 OKOnO 1 MKCSK, 

Pa3p!IJ:lbl B C'IST'IHKaX perHCTpHpOBanHCb rrpH UOMOWB CXSMbl, COCTOSIBWSii H3 

UBYX COilpOTHBneHHii H UBYX aauaKaTopHbiX aeoHOBbiX naMrrO'IeK MTX-90 a MH-5, 

coeuaaeHHbiX rrocneuoaaTenbHO (pac. 11}, MTX-90 rroMemanacb p!IJ:lOM c ra3opa3-

p!IJ:lHbiMH cqeT'IHKaMa, a ace naMrrbi MH-5 MOHTapoaanacb aa o6weii naaena a 6binH 

CB!I3aHbi c naMrraMa MTX-90 MHoroJKHnbHbiM TenecpoHHbiM Ka6eneM unaaoll 50 M .• 

l-'a3p!IJ:lbl B C'lST'IHKaX rrpHBOUHnH K 3alKHraHHIO o6eax HSOHOBbiX naMrr, 0J:IHO-

BpeMeHHO C l!MrrynbCOM IlHTaHHSI C'IST'IHKOB IlO):laBanCSI HMilynbC Ha CXSMY ynpaane­

HHSI anrrapaTOM ·Koaaac' a rrpoH3Bouanocb cpoTorpacpapoaaaae naaena c 3aropeawa­

MHC!I naMrraMH MH-5 • .!ln!i o6ner'leHH!I npOCMOTpa nneHKH sa naaena 6binO ycTaHoa-

neHO HSCKOnbKO IlOCTOSIHHO ropeBWHX HSOHOBbiX naMilt IlO KOTOpbiM IlpOH3BO,QHnaCb 

ycTaHOBKa rrnasa acell cacTeMbi, 

.Lln!l caaxpoasoro npocMOTpa o6ea,x rrneaoK ( c H306paJKeHaeM naaena a ocuan­

norpa~a) rrneaKa ouaHaKOBO ayMepoaanacb. HyMepaua!l KaupoB npoa3aouanacb npa 

rroMowa ua~poabiX aeoaoBbiX naMn, ycTasoaneHHbiX sa nasena a aa ocuannorpacpe a 

coeuaaeHHbiX rrapannenbHO. 

7, )KHJ:lKOBOUOPOUHbie MHW8HH 

J1CllOnb30BaBWH8CSI B ycTaHOBKS .QBS BOJ:lOpOJ:lHbie MHW8HH rrpe,aCTaBnSinH C06ol! 

MeTannaqecKae cocyubi .!lbroapa \pac. 1:.::). TioMewaeMbill B rry'IOK anrreauaKC Mawe­

HH HMen unHHY 100 MM H ):lHaMeTp 30 MM (ManaS! MHWSHb) H 80 MM (60nbWaSI 

MHllleHb), 
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L-

Pac, 12, .IKB.QKOBO.QOpO.QB811 MBWeHb C 81IIIell.llBKCOM .QB8MeTpOM 8 CM, 

I - OCb IIY'IK!i, o6ny'I810Wero MBWen&; :4 - BByTpeanall 

cocy.ct annen.ctaxca, 3anoilaenablll lKB.QKBM BO.ctopo.ctoM; 3 -anew-

nail cocy.ct annea.ctaxca; 4 - Tpy6xa .ctns OTBO.cta acnapHJOmerocs 

BO.Qopo~a; 5 - saxyyM; 6 - saewaall cocy.ct ocaoanoro pe3epsya­

pa; 7 - aKTB8Bposanablll yron&; 8 - Tennoaoll sxpaa; Y - BByT­

pennall cocy.ct ocnoanoro pe3epayapa, 3anonneanblll :lKB.QKBM BO.cto­

po.ctoM; 10 - TepMOIISpbl .QIIH B3MepeHBH ypOBHH BO.QOpo.Qa; 11 - Ba­

KYYMH8H II8Mila; 12 BeHTBI!b .QIIH OTK8'1KB 88KYYMHOro o61.eMa; 

13 - Bblso.ct TepMonap~ 14 - npe.ctoxpaHBTen&ablll xnanan. 
24 

AnneH,liHKC, B3rOTOBI!eHHbll\ H3 HepMaBeiOmel\ CTSIIB TOII!llHHOl\ 0,1 MM, C08.liH­

HSWC5! TOHKOCTeHHOfi Tpy6Kol\ C OCHOBHbiM 06'beMOM MBWeHH eMKOCTb!O OKOIIO 6 II, 

IToaepxaocTII aToro cocy.na, 113rOTOBnenuoro H3 Me.n11, 6&11111 TWSTen&HO oTnon11po-

B8Hbl, 

8 MIIWeHII C 81III8H.liHKCOM .liHSMeTpOM ::1 CM :lKH.liKH:lf BO.liOpO.ll COXp8H5IIIC5! B Te­

'leHHe ::l5 'l8COB, BpeM5! pa60Tbl 6on&wol\ MHWeHH 6e3 ,liOIIHBS - 16 'l8COB, KOHTpOIIb 

38 ypOBHeM :lKII.liKOrO BO.liOpO.liS B MHWeHH OCyWeCTBII5!1ICSI IIpH IIOMO!llH CHCTeMbl 

/26/ 
TepMOIISp , Bb!XO,llbl KOTOpb!X 6biiiH IIO,liCOe.QHHeHbl K MHOrOTO'le'lHOMy CSMOIIHWy-

meMy IIOTeHUHOMeTpy, 

flo.QrOTOBHTel!bHbie 3KCIIepKMeHTbl H OCHOBHble H3MepeHHSI 

flepe.n OCHOBBblMH R3MepeHH5!MR 6&1118 IIpOH3Be.neaa HSCTpOl\Ka BCel\ CHCTeMbl, 

BO BpeMSI KOTOpol\ 6b!IIH onpe.QeneHbl H81Ip5!:lKeHHSI IIHT8HH5! CUHHTHIIIISIUHOHHblX C'leT-

'lHKOB H BeiiH'liiHbl 3S.QeplKKH HMIIYIIbCOB OT HHX H H81Ip5!MeHHSI IIHTSHHSI ra30p83p5!.Q­

HbiX C'leT'lHKOB, HacTpOl\Ka CURHTRIIII5!UHOHHblX rO,liOCKOIIII.'leCKRX C'leT'lHKOB C 6&1118 

npOH3BeAeHa Cne.QyiO!llHM o6pa30M: B UeHTpe rO.QOCKOIIHiJ:eCKOfi CHCTeMbl YCTSHSBIIH -

B81!8Cb :lKII.QKOBOAOpO,liHSSI MHWeHb .liHSMeTpOM 8 CM R M8lK.Qy MHW8Hb!O H HCCIIe.Qye­

MblM CUHHTHIIIISIUHOHHblM rO.QOCKOIIH'leCKHM C'leT'lHKOM C 11-17) IIOMeWSIIC5! ,liOIIOII­

HKTel!bHbil\ CUKHTIIIIIISIUROHHblfi C'leT'liiK CIS BM8CTe CO CBKHUOBblM KOHBepTOpOM, flpa 

3TOM npOH3BO.liHII8Cb perKCTpSUHSI C06biTRfi THIIS C 1 +C::l-CS+C(l-17)~ClS, 
lln5! KSlKAOrO C'leT'lHKS C ( 1-17) 1Ipll p83Hb!X HallpS!lKe,HHRX IIHTSHHSI 6&1118 H3MepeHbl 

3SBHCHMOCTH CKopocTa C'leTa oT 3a.neplKKH HMnyllbCOB aToro C'leT'lHKa, 3aBHCHMOCTb 

C'leTa B MSKCHMyMe KpHBOl\ BpeMeHHOrO pa3peweH115! N OT H81IpSI:lK8HHSI V . y 
.liiiSI O.QHoro 113 C'leT'lHKOB C IIOK838H8 Ha puc, 13, Pa6o'!ee HSIIpSI:lKeHHe .QII5! C'leT-

'lHKOB Bbi6Hp81!0Cb pSBHblM V0,
5

+ 400 B, r.Qe VO,S - H81Ip5!1KGHHG·, llpll KOTOpOM CKO­

pOCTb C'leTa COCT8BII5!118 IIOIIOBHHY CKOpOCTH C'leTa HS IIIISTO, 

HacTpOl\Ka CllHHTHIIIISIUHOHHblX C'lGT'lHKOB 6blll8 IIpOH3Be.QeHa TSKlKe nyTeM pera­

CTpS!lHH nap y -KBSHTOB. OT nepe3apSIUKH ( 1). ITpa aTOM .nononaaTel!hHbiA C'leT'lHK 

CIS IIOMemanC5! C 1IpOTHBOIIOIIOlKHO:lf CTOpOHb( OT MHWeHB lib OTHOWeHBIO K HCCIIe.Qye­

MOMy C'leT'lBKy, 06a MGTO.QS HSCTpOfiKH .QSIIH COBIISBWBe pe3yl!bT8Tbl, 

HanpSilKeHH5! H 3S.QeplKKH .QII5! CUHHTHIIIISIUHORRbiX C'laT'IHKOB C _l H C
2 

6&In H 

/::l7/ 
Bbi6paHbl TSK, 'ITO OHB pa60T81IH B pelKHMe .QeTeKTOpa OCTSHOBOK , 3TO II03BOIIHIIO 
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P11c. 13. TIIIIII'lHaSI 38BIICIIMOCTb cKopoCTII cqeTa y -KBaHTOB oT aanpSilKeHIISI 

IIIIT8HIISI CUHHTIIIIIISIUHOHHOI'O C'l8T'IIIK8 V 
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IIOASBIITb 9!jl<jleKTIIBHOCTb p8I'IICTp8UIIII IlpOXOASII.UIIX qepe3 MIIW8Hb 'l8CTIIU 6onee '18M 

HB IIOpS!AOK B8IIII'l11Hbl, Oocne OIIpeueneHIISI H8IIpS!lK8HIIll IIIITBHIISI II B8IIII'liiH 3aueplKeK 

ace CUIIHTIIIIIISIUIIOHHbl8 C'l8T'liiKII IIOAKII!O'lBIIIICb K CX8M8 COBI18A8HIIll, II .[liiii BC8I'O 

I'OAOC!<OIIII'l8CKOI'O K0IIbll8 C 113M8pSII18Cb Kp11B8SI BpeMeHHOI'O pa3p8W8HHSI (piiC.l4) 

II 38BIICIIMOCTb CKOpOCTII C'l8T8 yy -C06b!TIIll OT H8IIpS!lK8HIISI IIIITaJIIISI YMHOlKIIT8-

nefl. 

.llnll onpeueneHIISI B8IIII'IIIHbl IIMIIyiibCa IIIIT8HIISI ra30p83pS!AHb!X C'l8T'l11KOB 

v 
liM II 

II O'liiWBIOW8I'O H8IIpHlK8HIISI v • 
O'l 

oT KOToporo 38BHCliT pa3pewarowee spe-

Mil perllcTpaUIIII, paMKII co C'leT'liiKaMH MC-6 11 MC-9 noMewanHCb B ny'lOK qaCTHU 

II II3MepSII18Cb 38BIICIIMOCTb 3!!J<jleKTI!BHOCTII pei'IICTp8Ul!ll OT . V H V (p11C,15), 
l!MII O'l 

AMIIIIIITYAB IIMIIYIIbC8 IIIIT8Hl!SI 6bin8 Bbl6paHa p8BHOll 1650 II 1600 BOIIbT II O'll!W8!0-

mee aanpg)K8HIIe -4 11 -12 BOIIbT cooTB8TCTBeHHO AilS! C'leT'liiKOB MC-6 11 MC-9. 

BbiBeueHHbill H3 Cl!HXpOUIIIWOTpoHa rry'IOK oTplluaTenhHbiX 1T -M830HOB C 3Hep-

r11ell 75 Mas <jlopMI!pOB8IICSI I!pll IIOMOWII ABYX KBaupynOIIbHb!X M8I'HI!THb!X IIIIH3 1 KOII­

IIIIM8TOpOB II CBIIHUOBOll Al!8!jlparMbl, J1CIIOI1b30B8HII8 CBIIHUOBOll Al!a<jlparMbl H8 nyTII 

IIY'lKB I!p11B8IIO K CyW8CTB8HHOMY yM8HbW8HIIIO cjlOHa, CBH38HHOI'O C npOXO.[!SIWIIMII 'l8C­

TIIUaMI!, KaK BIIAHO 1!3 piiC, 16, rue I!p11B8A8H8 38Bl!CIIMOCTb CKOpOCTII C'l8T8 nap 

y -KBaHTOB OT TOIIWI!Hbl IIOI'IIOTI!T8IISI cp Ilpll pa3IIII'lHb!X IIOIIOlK8HIIS!X Alla<jlpai'Mblt 

6narouapH I1piiM8H8HII!O Al!a!jlparMbl yuaeTCSI 3Ha'liiT8IIbHO yny'lWIITb cpOpMy KpiiBOJ! 

npo6eroB 6e3 IIOT8pl! CKOpOCTII C'l8T8 Il8p 

6eroa. 

y -KB8HTOB B M8KCIIMYM8 KpiiBOJ! IlpO-

Oocne 3aBepW8Hl!SI npeusapiiT8IIbHb!X 9KCI18p11M8HTOB 6b!IIII npOB8.[!eHbl OCHOB­

Hb!e 1!3MepeHIIH. B 9TIIX 113MepeHIISIX 6b!IIII acnonb30BaHbi KaK 6onbwaSI lKIIAKOsouo­

po~aaSI MIIW8Hb Al!aMeTpOM 8 CM 1 T8K II ManaS! MIIW8Hb UII8M8TpOM 3 CM, Op11 pa-

6oTe C 60IIbWOJ! MIIW8Hbl0 CKOpOCTb Cpa6aTb!B8HIISI I'OAOCKOIII!'l8CKOll CIICT8Mbl CO­

CTaBIIHna OKOIIO 1/ceK, .llnH OI!pe.aeneHIIH ypOBHSI <jlOH8 6b!II II npOB8A8Hbl "118KlK8 113-

MepeHIIH C rpa!jJIITOBOll MI!W8Hb!O II 6e3 MIIW8HII, Ha OCHOBHbl8 113MepeHIISI 6b!IIO 38-

TpaqeHO 150 qa'coB pa60Tbl yCKOpiiT8IISI. Bcero 6bliiO IIOIIY'l8HO OKOIIO 460 Tb!CH'l 

cpOTOrpaqli!H 1 1!3 HIIX 70% C MIIW8Hbl0 A118M8TpOM 3 CM, 
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Pac. 14. Kpaawe apeMennoro paapewena11: a) aaaucaMOCTb cxopocTB c'!eTa rr -Meaouoa 
(cxeMa coana.aenall I) oT aa.aep>KKH 1\t HMnyllbca C'leT'IHKa C 1; 6) aaaa­
CHMOCTb CKOpOCTH C'leTa yy -COBna,aeHHH (cxeMa 3) OT aa,aep>KKH 1\ I HM­

nyr.:bCa1 nOCTyna10mero B cxeM.y 3 co cxeMhl 1. 

£ 

fO 

4 

Puc. 15. 3rptjJeKTHBHOCTb raaopa3pHAHbiX cqeT'IHKOB E B 3aBHCHMOCTH OT BenH'IHHbl 

O'IHIUaiOmero nanpsnKeHHH V 1 cqeT'IHK MC-9, 2 - c'leT'IHK MC-6. 
oq 
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Puc. 16. KpHBhie rrpo6eroa (3aBHCHMOCTH cKopocTu Cl.JeTa yy -cosna.oemdt OT 

TOnUIHHbl TOpM03SUUero !pHnbTpa R ) npH pa3nHlfHbiX nonO>K8HHSIX CBHH­

UOBOi.f. JlHacflpai"Mbi. 1, ~, 3 - paCCTOS:IHHSI Kpag .l::UI8¢parMbl OT U8HTpa 

TiyttKB paBHbi COOTB8TCTB8HHO 25, 17,8 CM. 
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06pa60TK8 A8HHbiX, o6cylKA6HHe 

1. 0T6op H R3Mepeaue ffiOTorpad!ufi 

OneHKR C t!JOTOrpacpHl!MR SKpaHa OCUHJlllOrpacpa H naHeJlH C HHAHK8TOpHb!NIIt! 118M­

naMa ra3opa3pl!AHbiX C'i6T'IHKOB npOCM8TpHB811HCb OAHOBpeMeHHO, ci>OTOrpacpHll TRnH'I­

HOI'O cny'Iall noKa3aHa Ha pHC, 171 18. Ha OCUl!nllOrpaMMe onpeaenl!llHCb HOMepa 

cpa6oTaB!llHX CUHHTHJllll!UHOHHblX C'i6T'IHKOB B I'OAOCKOne, a 38T6M H8 BTOpOii nneHKe 

HBXOAHilHCb K00pAHH8Tbl Cpa60T8BillHX I'830p83pl!AHbiX C'I6T'IHKOB, paCnOJ10lK6HHbiX 

nepeA COOTB8TCTBY!OillHMH CUHHTHJllll!UHOHHblMH C'i6T'IHK8MH 1 H onpeAelll!JlCll THn C06b! 

TIHI, 0pH nepBOM npOCMOTpe OCUl!IIliOrpaMM npOBOAl!JlCll npOCTOii Bp6M6HHOll H aM­

IIJlliTYAHblH 8H8Jll!3 l!MnynbCOB OT I'OAOCKOnl!'!eCKRX CURHTHJllll!UHOHHbiX C'i6T'IHKOB, 

TaK, c uenbiO yMeHb!lleHHll !Poaa cny'lallabiX cosnaaeaull OT6HpanHcb TBKHe 

co6biTII~, aMnlll!TyAa HMnynbCa KOTOpb!X aa sKpaae AliBCKona npeBbi!llana 5 MM, 

a B6plll1IH8 IIMIIYJlbC8 He OTCT0l!J18 OT cpenaero nOJJOlKeHl!H 0011ee 'leM Ha 5 MM1 'ITO 

coo1:seTcTsosano speMeHHOMY pa3pellleHl!IO /). t = 3 aceK. Aaanl!3 co6&ITl!fi no speMe­

HH rroMoran oTopocl!Tb, aarrpnMep, TaKae cny'lall, Koraa cpa6oTano Tpll CUl!HTl!nng-

UHOHHbiX C'ieT'Il!Ka, !13 aax asa coceanne, a TpeTl!li l!Mnynbc cny'laiiao norran aa Mec 

To KaKoro-an6yAb CUHHTllllllHUl!OHHOro c'ieT'il!Ka, Ha 'iaCTll nneHKH 6blna BbiiiOJJHeHbi 

113MepeHHII IIOJ10li(6HIIll l!MnynbCOB OT I'OAOCKOIIl!'IeCKHX C'i6T'IHKOB C OTIIOCl!TellbHO 

IIMIIyllbCa OT C'ieT'Il!K8 c1 (pac. 19). B 8TOM pacrrpeaeneHHH "6b!JlH cyMMllpOB8Hbl 

na~rnbre, nony'leHHbie nnll acex 17 C'ieT'il!KOB C. Pa3pe!llaromee speMH roaocKona 

OK838.'10Cb paBIIbiM 1 HCeK, 8peMeHHOH 811811!13 C HCIIOJlb30B8HReM STOI'O pa3pe!lle­

HIIII npon3sonnncl! TOilbKO Allll coobiTHli, pacnonolKeHHbiX s o6nacTH 6onblllHX yrnos 

0 , rne (jJOH cnyqaliHblX COBII8A8HHH 6biJ1 BeJlHK, .llnH OCHOBHOl! M8CCbl COOb!Tl!l! 

IIp!IMeHI!JlCH OIIHC8HIIblfi Bbl!lle BpeMeHHOii 811811!13 npll OToOpe COOb!Tl!l!, 

fOAOCKOII I'830pa3pS!AHblX C'ieT'il!KOB perHCTp!ipOB8Jl K8K aeiiTp811bHble 'I8CTl!Ubl 

(y) , TaK H 3apSilKeHHbie ( · e ) • Tnn qacTHU onpeaenl!llCH s 38Bl!CI!MOCTH oT Taro, 

cpa6oTan lllll! HeT pS!A C'I6T'il!KOB 8HTI!COBII8A6Hl!H {A) B p8fiOHe, rae IIpO!llJ18 '18CTl!­

Ua. Bee 3aperuc·rpuposaHHbre co6biTHH 6b!JlH p83AeneHbi 118 cneayiO!llHe rpynnbi: 

a) cpa6oTanu cocenaue cuHHTHilllS!UHOHHbie c'leT'IHKH - 53,8% OT o6mero 

'IHCna C06b!TH!i; 

6) " YY "- 2:4,8%; 

s)"ye"- 8,7 %; 

r) "ee "- 1 '1 %; 

Jl) TOJlhKO "'y " HnH TOnbKO "e - 11,6%. 
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Puc. 17. THIIH'!Hal! <jJoTorpa<jJHH co6biTHll peaKIIHH ( 1) , aaperacTpapoaaaaoro 
Ha naaenH C HHAHKSTOpHbiMH naMIISMH. 

32 

PHc. 18. THIIH'IH8H cpOTorpacjJHH C06b1THH peaKIIHH (!), 3aper'HCTpHpOBSHHOro 
aa sKpaae ocnHnnorpacpa. 

33 



1'1,, (tJ t) 

'100 

.100 

200 

tOO 

0 
-3 
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BpeMSHHOe pacnpeaeneHHe HMnyn&COB OT cqeTqHKOB C OTHOCHTenbHO 
HMnynbC8 OT Cl.!eTqHK8 C 1. ~ yy- 1.!HCnO yy -C06biT Hlt, ~ t -·BpeMeH-

HOJ:t HHTepaan M9)i{JlY HMnynbC8MH C H C l" 
84 

jlJI>l pa.llbH8Hlll8H o6pa60TKH 6binH OT06paHbl C06b!THil THna "yy" , npH'l9M perH­

·-·Tj•HPonaJinCb TO.IlbKO T8KH9 C./ly'iaH, K0f'J18 cpa60Ta./IH MHHHMyM OilHH C'l9T'iHK B 

'JY r u oPH H D pllilY r
2 

( nepaall rpynna), nu6o aaa coceaaux c'leT'!HKa a pRay 
pSI; . 1 

)' I! lfll OP!!Ol'O B p SillY r ~ ( BTOpall rpynna). G uenbJO yny'illl9HHS! yrnoaoro pa3-
l 

i'"''JC!lliH oT6Hpa.1IHCb ./IHlllb TaKH8 C.lly'IaH, KOI'Jla B pgay f l Cpa60Ta./IO H8 6onee 

;wyx cocearmx c'!eT'IHKOB, Ehmo 3aperucTpupoaaao acero OKono 52000 nap y -Kaaa­

Ton c M8./IOH MHlll9HbiO H OKO./IO 16 000 nap C 60./lblllOH, 

](oopilHHaTa nonapaHHS! y -KBaHTa'B KOHBepTOp onp8J18./lll./laCb UO HOMepy 

c:•u6oTaawcro raaopa3pSiaaoro cqeT'!HKa a p5Iay r 
1

, ecnu oa 6hm oaua. B cnyqae, 

,,c:,m cpafioTEJJIH aaa C'!GT'IHKa, npeanonaranocb, 'iTO y -KaaaT npowen MeMAY HH­

MH, n Icoop!JHHaTe npHnHChiBanocb nonyuenoe 3Ha'Ieaue. llnll aanbael!:Juero onpeae-

;ICHli'il yrrru. rvre.fKJlY y -KBaHT8MH 38nHChiBa./IHCb ,UB8 HOMepa CUHHTH./l./IS!UHOHHhiX 

C'll:TLJIJEOU H , ,QBa HOMepa I'a30pa3pS!PHhlX C'i8T'IHKOB m H n a Moayne 

(oT 1 110 16) H HOMep rpynnhi co6hiTHH. Yron () 
0 

MeMAY cpa6oTaBWHMH ra3opa3-

psr;JHbiMH C'!<)T'!HK8MH, H3M8p8HHhlll 'IHC./IOM C'i8T'IHKOB ( OAHH C'i8T'IHK COOTB8TCTBy­

c·T 3f:l0° /272 = 1,32 °), onpeAenHnCil cneayJOUlHM o6pa30M: 

e = I 16 ( I - j ) + !11 - n - 136 I 0 

0 

:). • Yrnoabre pacnpeAeneHHSI y -KBBHTOB, 3cpffieKTHBHOCTb 

06pa6oTKa nony'!eHHhiX AaHHhiX 6brna BhinOnHeHa aa 3BM M-20. Bl::e co6hiTHSI 

6IoiJJH pa:J6HTbi na rpynnhi c HHTepaanoM 1 ,32°. Ehi./IH aaiiAeHbi yrnoBhie pacnpeAe-

JlGHH:S-£ 

'iHCJIO 

y -KBaHTOB
1 

'iHC./IO cpa68ThiBaHHii KaMAOf'O H3 :).72 C'i9T'IHKOB B pRAy f 
1 

H 

Cpa6aTL!Bllfi!IH KaMAOf'O CUHHTH./l.llllUHOHHOf'O C'i8T'IHK8, llng '!aCTH cnyqaeB 

B0JII.P£HIIhl m H n 6hm u nonyuenbiMH. 4ucno cnyqaea A./Ill nonyuenbiX m ( unu 

n ) pa36HnaJJOCb Ha ,UBe rpynnhi H npu6aB./IS!./IOCb K 3Ha'l8HHS!M B COC8,UHHX U8./lh!X 

yrnonr.,x l1HTepllanax c yqeToM Toro, 'iTO yrnoaoe pa3peweHue A./Ill nonyuenbiX 3Ha'ie-

IIIIf1 HC'CKOJibKO M8Hbllle, qeM A.ll'il uenhiX !11 

flony•HeHHbJe yrnoBbJe pacnpeAeneHHil nap y -KaaHTOB rroKa3aHhi Ha puc. 20-23 

(""l'llaH n nTopa>I rpynnhi cnyqaeB A.llH Manoii H 6onhwoii Muweneii). 

Ha puc. 24 npuseaeno qucno cpa6aThiBaHuil pa3.1IH'iHbiX cuHHTH.Il.llHUHOHHbiX 

C''lt;T'HI!(QB j ( Ma./la'il MHlll8Hb, nepBall rpynna), llnll !JO./IY'i8HHS! noapo6HOii 3aBHCH-

MOCTK 9¢¢BKTHBHOCTH OT yrna eo 6b!./l H HC!JO./lb30BaHbl AaHHbie 0 'iHC./l8 cpa-

'·"ThrBaauii Ka)[<Aoro raaopH3p>IAHoro C'leT'IHKa. Ecnu npoHyMepoaaTh see ra3opa3-
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PHc. 20. 3aancnMOcTb "IHCna aaperncTpuponaHHbiX yy -co6btTHii N 
(sxmol.JaSI ¢oa) oT yrna 6

0 
• ManaSI MHWeHh, nepaaSI rpyJ'r\a 
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PHc. 21. To >Ke, 'ITO Ha pHc.20, no nnH nTopoil rpynnhi co6hiTHii. 

37 



~ 
~
 

~ 

~
 

L 

( 

1
-(

)-
-1

 

1
-(

)-
1

 

1-
0-

1 

1-
0-

-l
 

1
-(

)-
1

 

1-
-0

-i
 

t-
0

--
l t-

-0
--

l 

1
-(

)-
-j

 

1-
--

0-
4 

1
--

()
--

t 

1
--

()
-1

 

t-
0

--
t 

1-
--

-0
--

-1
 

1
--

-Q
--

-1
 

1
-(

)-
-1

 

~
 

1
--

()
-1

 

t-
-0

-i
 



~. 

~ .... 
g 
~ 

-~, --~ ~-~· -·· -·~---· -• 

40 

. ..._, 
t-. -
!Q 

~ 

«:::) 

~ 
"' 

. 
u 
IQ 
0 
loll 

~ s 
:>' 
() 

~ 
::a 
= = 0 
Ill 

61 
1:;: 
1:;: 
Ill 
!< 

= Ill 
1:1 
() 

z 
'Ill 
Ill = ., 
IQ 
::a 
t 
\0 

8. 
() 

0 
1:;: 
() 
Ill 
::r 
.; 
C'l 

u 
Ill a. 

p51Allble C'!eT'IHKII. B pSIIly r 1 OT 1 JlO 272 , TO acjl<jleKTHBHOCTb rOJlOCKOna MOlKeT 

ObiT& nony'leHa cyMMHpoaaHHeM npo1!3BeJleHHil: '!Rena cpa6aThiaaaail: C'leT'IHKOB. Tax, 
ue 

11anpHMep, t ( 0) '- I N k N k + 138 , rile N k - 'IHcno cpa6aTblaaaail: k -ro 
t~l 

c'!eT'IHK8 II T.Jl. 3aBHCBMOCTb f ( 0
0
) npHBeJleHa Ha pi!C. 25. 

KaK BBJlHO 113 pBC. :.!5, paa6poc aljJ<jleKTHBHOCTH B HHTepaane 0- 30° He npeBbi­

UJaeT 0,1 %, 'ITO cymecTaeaao Mea& me cTaTIICTH'IeCKIIX norpewaocTeil: H3Mepeaail:. K 
0 

TOMY JKe CHCTeMaTII'IeCKHil: nOJl'&eM KpHBOil: f ( 0 ) B o6naCTH 20 HenocpellCTB9HHO 
0 

canaaa c ljlopMoil: KpHaoil: yrnoaoro pacnpeJleneaaa 11 MoJKeT 6b!Tb y'ITeH npa o6pa-

6oTxe. Cna6aa aaaHCBMOCTb aljl<jleKTHBHOCTB OT yrna o6'&BCHSieTCH TeM, 'ITO, aecMoTpSI 

liB paa6poC B aenB'IHHaX a~eKTHBHOCTB aneMeHTOB CHCTeMbl, KpyroaaH CHMMeTpiiH 

CIICTeMbl npHBOJliiT K 3Ha'IBTen&HOMy ycpeJlHeHBIO aTHX OTKnOHeHHil:. 

3. Pac'!eT ffiyaxnuil: yrnoaoro paapeweaaa 

PerHcTpHpyeMoe annapaTypoil: yrnoaoe pacnpeJlenesHe nap y -KBaHTOB N (0 ) 
yy 0 

CB513aHO C ljlyHKUIIeil: yrnOBOil: KOppenHilllll y -KBaHTOB F ( 0) COOTBOWeHH&M 

NY (0 ) .. f£(0 ,O)F(O}dO, 
y 0 0 . (9) 

rile f ( 0
0 

,0)- yrnoaoe paapemeaae ycTaHOBKH. Yrnoaoe paapeweHBe aaaHCHT OT paa­

Mepoa C'leT'IIIItOB II BOilOPOilHOil: MBWeHB B OT pacnpeJleneHBH OCTaHOBOK IT- -Me30HOB 

B 06'&eMe MBWeHBo H3-3a TpyllHOCTII npHMOrO MHOrOMepsOrO ·aBTerpBpOB8HBH no 

o6"&eMy MHweHB H C'leT'IHKOB Jlna pacqeTa xpaab!X paapeweHBH 6bln acndm.aoaas 

MeTOil MoHTe-Kapno, B&I'IBCnesaa npoH3BOJlHnacb aa aneKTpoasoil: Bbl'lacnaTen&aoil: 

MaWHHe cneJlyiOIIlBM o6paaoM. Ha puc. 26 aao6paJKeso pacnonoJKeHBe BOilOPOilHOil: 

MHWeHH H rOAOCKOnH'IeCKHX ra3opa3pSIIlHbiX C'leT'IBKOB. 3JleCb 0 O -yron MeJKAy 

UeHTpaMH C'leT'IIIKOB, f - Jln&Ha C'16T'IHKOB1 nepe!tpb!Tall KOBaepTOpOM 1 B JlnBHa 

MIIWeHH, d -JlHaMeTp MBWeHB, f 1 -lllHpBHa C'leT'IBKOB. Ha'lano CHCTeM&1 KOOpllHBaT 

pacnonoJKeHQ B 116HTpe MBWeHBo KoOpllBHaTbl TO'IKII B3aBMOJleii:CTBBH B MBWeHB 

X 
2 • y 2 ' z B TO'IeK KOHBepCBH y -KBaHTOB X I , yl. z a x

3
, y 3 • z 3 3a-

2 I 

Aaaanac& cny'laii:Hb!MB 'IBcnaMB n 1 , n 
2 

••• 1 11 , H3 KOTOpb!X II 
1 

t II . II 5 • II 
e ' 

11 
1 7 2 2 2 

PBBHOMepHO aanonHHIOT BHTepaan - 1 /2, 1,2,a n +n <1/4: 
3 4 -

X 1 • 11 1 pI ' 

4l 

.-
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Ba, 2patJ. 

PHc. 25, 3aaHCHMOCTb aljlcpeKTHBHOCTH perHCTpanHH yy -coob!THii • OT yrna () 
0 

X 

Pac. 26. CacTeMa KoopnaaaT, Hcnonb3oaaawaSIC!I npH pac'leTe yroaoro pa3peweHH!I. 



y 1.,- R 

z
1
=n

2
f, 

x2an3d 

Y ., n d 
2 4 

z .. n e 
2 5 

x '"' n P 
1 

cos 8 
0 

+ R sin () 
3 e o 

y =RcosO -n f sin() 
3 o e 1 o 

z ""n f 
3 7 

llnR H8llA9HHblX T8KHM o6pa30M KOOPAHH8T X , X ••••• z 1 z OIIp8A9.1l$l.llCSI· 
1 2 2 3 

yron M9lKAY Hanpaa/leHHSIMH y -KB8HTOB: 

8'"' arc cos 
(x 1-x2)(x$-x2)+(y1-y2)(y3-y2)+( z1-z2)(zs-z2), 

L I L 2 

rtte 

2 2 2 2 
L e(x-x) +(y -Y) +(z -z) 
112 12 12 
2 2 2 2 

L .. (x -x) +(y -Y) +(z -z) a 32 s 2 32. 

npH K8lKAOM HCIIbiT8liHH 38.Q8B81laCb li9KOT0p8SI 9Jl9M9HT8p!iaSI IIJlO!llaAb B IInOCKOCTH 

Ka/!{ttoro C'!eT'!BKa b. S .. ll x ll z H ll S ., 11 x 11 z • Y'!BTblaancg TSKJKe Tenec-
... . 1 I 1 3 3 3 

Hhlll yron /). f! , IIOil KOTOpblM /). S H f'!i. S BHAHbl 83 TO'!KII X 
2 

, Y , Z : 
1 3 2 2 

2 
11 r. 1 .. cos e 

1
/L 1 

2 

a ().0 •cose- /L 
2 2 2 

rtte e-
1 

H e 
2 

- yrnbi MelKAY aaupaanea:BRMII y -KBaliTOB H HOJIM8nSIMJI K IlJlOCKo-

CTSIM C'I9T'IHKOB 1 npOB91l9HHblMH H3 TO'!KH x2,y2,ll'2: 

e 1"' arc cos [ ( y - y.· ) I L l. .f • arc cos I [ (x - x ) sin () + ( y - y ) cos () 1 I L I . 
2112 32 0 32 0 2 

Pacnpetteneaae OCT8HOBOK rr -MeSOHOB B BOAOPOAHOll MH!ll9HH ,6b1Jl0 Oltpe.Qene­

HO 9KCnepHM9HT8JlbHO H 38.Q8HO Ilpll pac'!eTe ljlyHKitll9ll cp ( X 1 y 1 z ) "' ( 1 - 0, 028 z )., ( r) 
. 2 2 2 2 ., • 

r
2

• X 
2 + y 2 

• cl>yHKitliSI I) ( r) 6bin8 38A8H8 B BHA9 Ta6Jll!Itbl: 
2 2 

44 

f 1 CM !'drl 

0 1,00 

1,0 0,99 

2,0 0,97 

3,0 0,92 

4,0 0,85 

IIPH UpOB3BOJlbHOM 
onpeJJenHnHCb nyTeM aaTepnonS!ItliH. 

3aaqeHIIII 'fl ( r) 

TaKHM o6paaoM, npa KalKAOM acnhlTaaaa onpettengncR yron () 

cTBY!OlllBSI eMY B91IH'!Hiia b (()) 

H COOTB9T-

2 2 
b(()) .. cose cose cp( X • y. z )IL 12. 

l 2 2 2 2 1 
( 10) 

o6nacTh yrnoa paa6Haanach aa II.II:Tepsanhl, · paBHbie 0,5°, un11 KOTOpbiX onpe-
0 

cyMMbi aaa'leaaa b ( ()) • Pac'!eThi 6blnH ahmonaeHhl JJnR yrnoa () 0 •0; 1,5 , 
nenSJJli!Ch 

2,,'5°, 6°, 
0 0 0 0 0 0 • ' 10 

1 
14, 18, 22, 26,30 H .Q1lSit

1 
• 2,17 CM, 4,34 CM H 6,51 CM 

Jlllll MBilOll MHlll9HH ( f I •2,17 CM COOTB9TCT5yeT .QHSMeTpy raaopaapBilHOrO C'!9T­

'I>!KB). llnS! K8lKilOI"'O yrna npOH3BOJlH1lOCb OT 30000 AO 400000 HCIIbiTBHHll. BcerO Jl/lSI 

Mlilll8HH C llH8M9TpOM 3 CM 6bl1l0 npOH3B91l9HO 4320000 HCIIbiT8HHi!:. Peayn&TaThl 

pacqeToB npaaetteHhl 11a p11c. 27- 29. B6nH3H MaKCHMyMa Kpaaoa N ( 8 ) ( () .. 22 ° ) 
0 

yy a o 

paapewealie paaao ~ • 

4. OnpeJJeneaae ~oaa 

cl>oa B H3MepeRIIOM yrnOBOM pacnpetteneHHH y -KB8HTOB CBSI38R C H9CKOJlbKH­

Mll 9cp~KT8MH: a) nepeaapS!IlKS rr- -M930HOB aaneTy B CitHHTHJl1lSIUHOHH0M C'!ST'!Ii­

Ke C
2 

H B B91ll9CTB9 MHlll9HH; 6) 38XB8T H nepeaapS!IlK8 ,- -M930HO~, OcTii.\Ht>BIIB-
/28/ 

lllHXCSI B CUHHTH1lllSITOpe c
2

, COJleplKalllSM BOilOpOA ; B) cny'!SllHhlS COBII8Jl9HHSI. 

Yrnosoe pacnpeJJenea&e y -xaaaToa, HcnycxaeMhiX npa aaxaaTe (6), 6naaKO K aa-

6moJlaeMoMy a cny'lae peaK!lHB ( 1). <~loa, ca.!13aHHhlll q 9THM- npoueccou, MO>KeT 6biTh 

onpe)leneH Ha OCHOBSHHH H3B9CTHO~ aepOS!THOCTB nepeaapS!IlKH B BSill~CTiiiS CitHHTHn-

nsnopa H cocTaanReT 0,3- 0,5%. cl>oa OT perHCTpanaH cny'lallBhlX· coanaJleHHA /28/ 

(a) cna6o aaaHCHT OT yrna (J 
0 

• B~tnail ero, onpelleneHHbii!: no c~tapOcTa. c'leTa 

nap y -KaaHTOB a o6nacTH yrnoa 8 > 60°, ae npeahi!llaeT 0,2%. 
0 
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Ill 
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JlnSI 
0

npeneneHR!l &KnaD.a oT nepe3ap5l.I1KR IT- -Me30HOB saneTy (a) 6bln Bbl-

e ~ pacqeT MeTOAOM MoHTe-Kapnol asanorR'lHbll!: onRCSHHOMY pasee. PacnpeAe­

non!I n nefll'le IT -M930!l0B no 3HaprRR B ny'IKB1 naD.SIOIIlBM Ha MHII1BHb1 anppOKCHMHpOBS-

noCh ¢ya!{UI'Iefi faycca CO CTaHilSPTOM 5 M9B1 sal!:neHHbiM H3 H3MapaRHl!: Itpa&Eil!: 

0

6crOB IT- -Me30HOB. 3sepraTH'19C!{Hl\: cnaKTP IT- -Ma30HOB B MHIIlBHH npH.BellBH 

np aa pi'IC• 30. C yqaTOM sToro cneKTpa H ssaecTHbiX ce'leHHfi nepesap5lJ1ItH 6btno sal!:-

neao pacnpeneneHHa no yrna:M· co6brTHl!: $osoaoro npouecca (a) (psc. SO). Bbi'IH­

cnea!Iblli aKnan oT sToro npouecca nns 9 0 -o oKasanc!l paaHbiM 1%. 

3!{cnepi'IMB!IT8nbHOB OHpBil&IIBHRB $oHa ObJn 0 Bb!UO/IBBBO aa OCBOBaHRH R3Mepe-

lli!ll: c rpa<\lHTOBOI\ MBIIl&HbiO (npB saxaaTB OCTaHOBBBIIlBXCSI IT- -MBSOBOB MpaMJI yr­
/29/ 

nepona nepesap!llllt8 se sa6nronaeTC!l ) 11 6es MBIIlBHB. Yrnoaoe pacnpeneneoe 

y -KBaHTOB
1 

nony'leHitOB nn11 yrnepona1 noKas·aso aa puc. 31. AHanora<~HOe pacnpe­

neneslle Ob1110 nony'laHO B B H3MepeHH!lX 093 MBIIlBHH. OnpeneneHHbil!: Sa OCBOBSHHB 

gT!!X onb!TOB $OH COCTaBHII 2% OT CKOpOCTB C'l&Ta nap y -KBaHTOB nOll y.t'JTOM 0 

e
0 

~o (ManaS! MHII1Bitb
1 

nepaas rpynna cnyqaea) 1 non yrnoM 9 0 •20 $oH 6bln 

paae!I 0 17%. 
YrnoBbie pacnpeneneHHlJ y -ItBSHT"OB1 nony;<~eHHbi& nocne BbJ'IBTaHR!l 4losa

1 

npsBe)leHbl sa pi!C. 32-35. 

5. PasHOCTb Mace sap~essoro a.Hel!:Tpanpsoro nHOBOB 

B peaKUHH (1) H BBIIH'IHHbl p83HOCTH 
OnpeneneHHB' cKopocTH IT 

0 
-Mesosa f3 

6bi/IO a.bmonseso MaTOJlOM saHMBHblllBX ItaanpaTOB nyTeM' cpaaseBHII 
Mace ~ 11 
Bbl'l!!C/IBHHbiX $YHKUBl!: ( 9) C 9KCnepBMBHTanbHO sal!:ABHHbiMH yrnOBbiMII pacnpene­

neHHSIMH, npa 3TOM npennonaranOCb1 'ITO·B peaKUBB (l)·o6pasyaTC!l TonbKO OAHB 

IT a -MB30Ho npa pac'laTe aapbH}lOBaiiHCb {3 
II s<\lclle!{~HBHaH lllBpHBa ronOCKOJIB'IB-

onpe.«en.eHBaB no AaBBbiM ,B3MBp&aHit C MB-

cKoro c'leT'lHKa B • Bena<~BHa B 
nofi MHII1BHbi0

1 
oKasanacb paasol!: (2 145;!:.0104) B 0 1 rne B 0 •21.17 eM - um'pasa 

rO)lOCKOnH'IBCKOrO C'IBT'IBita, 
B pesynbTaTe pac<~eToB 6blna onpenenesa cKopocTb sel!:TpanbHOro Mesosa 

ll11H 'IBTb!pBX rpy nn )laBHbiX: 
a) Manas Mamellb 1 nepaas rpynna1 f3 '" 0,20~75;!:.0100018; 
6) Ma/la!l MHWBHb1 BTOpa!l rpynna1 {3 '" 0,20315';!:.0100040; 

51 
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Pac, 32. Yrnosoe pacnpeneneaae nap y •KBeBTOB nocne Blbi'IHTeWill oj>oaa 
(Maneg MBW&ID>, nepaag rpynna co6hi'I'IIA). Kpaaag - Bl>l'lacnea­

lfBll aaaacaMocn N YY ceo )., 
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{0 20 JO 
EJ,,apaa. 

Pac. 33. To JKe, 'ITO sa ?ac. 32, HO sTope!! rpynna co6biTHll. 
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a) 6on&wal! MHWeHb, nepaaSI rpynna, 

r) 6ollbwa Sl MHWeHb, BTopaS! rpynna, 

fJ -0,2039 :!:.. 0,0007; 

fJ = 0,2038 :!:.. 0,0015. 

061>9/lHHSISI )laHHble no rpynrraM llllSI KalKilOli MHW9HH 1 llOilY'IHM: 

a) ManaS! MHWeHb, (3•0,20365 :!:.. 0,00016; 

6) 60llbWaSI MHW9Hb fJ = 0,20386 :!:_ 0,00066 

H OKOII'IaTellbHO: 

fJ- 0,20366 :!:.. 0,00016. 

0TCIOila, llOllb3yS!Cb Bb!palKeHH9M /lllSI pa3HOCTH MaCe OTpHnaTenbHOrO H Hel!TpallbHC>­

ro M930HOB (5), HaXOilHM: 

2 
lip.= 4,6034 :!:.. 0,0052 .Msa/c • 

norpewaoCTh pa3HOCTH Mace rronyqeaa H3 cnellyromero ·BbipalKeHHH 

2 
[8(.:\p.)] 

2 2 2 2 2 
.. [B(m -m )] +[BfJ] fJ m _(l+m·_/m) + 

n p TT TT n 
2 2 4 4 4 

) /4+[8m] fJ m _/4m -n 17 n 

2 4 
+ [ 8 m _] fJ ( 1 + 2 m _.; m 

17 17 n 

OrrpellellSIIOinHM B STOM BhipalKeHHH HBnl!eTcsr 'IlleH, CBSI3aHHhill c norpewaoCTbiO 

CKOpOCTH 8 f3 , OCTallbHble B911H'IHHbl llpHHHMallHCb paBHblMH 0 ( m n - m ) 
2 2 2 p 

0,00'01 M;3a/c ' 8 m = 0,005 Msa/c ' 0 m -= 0,015- Msa/c • abl'IHClleHHble 
. n 17 

(11) 

C y'IeTOM Halill9HHblX 3Ha'ISHHli CKOpOCTH Hel!TpallbHOPO M930Ha H InHpHHbl pa3pewe-

HHH, yrnoBbie pacrrpelleneHHH nap y -KBaHTOB llp91lCTaBI19Hhl Ha pii:C, 32-35, 

B Ta6nHne rrpHBelleHhi HMeromHeCSI B aacToSimee apeMH aKcrrepHMeHTanbHhie 

llaHHblS 0 B911H'IHH9 pa3HOCTH Mace OTpHnaTellbHOPO H HeliTpallbHOPO llHOHOB, 

BellH'IHHa pa3HOCTH Mace, llOily'IeHHaSI B 3TOll pa60Te, HSXOilHTCSI B XOpoweM 

cornaCHH C HaH6onee TO'IHblM 3Ha'ISHHSM
1 

llOllY'ISHHblM MSTOJIOM H3M9p9HBSI Bp9M9HH 

rrponeTa. YcpellHeHHe acex llaHHhiX, rrpuBelleHHhiX a Ta6nuue, JlaeT 

2 
L\ p. m (4,604 :!:.. 0 1004) Maa/c • 
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-------
2 

L\ u. • _Mss/c n H T e p a T y p a yrn. Kopp. speMSI pacnall 
npo11eTa 77° .. 2 a++ 2e-

cneKTP 

DaHO~CKll , 

4aHOBCKHli, 

/2/ 
AMO/lT, XellnB 

141 
CTella6eprep 

K10uep, Megy~~:coa, 
Topaa6ea

1 

KaccellbC, .llJKoHc, Map~H, 
O'Helln1 1/ 

XHllbMaH, MHilJI911bKOil, 
/15/ 

KaMoraTa, .ll3aBaTTBHB 

X3nnoK, A6aw&SIH, Kpoy, 

Cuap/30/ 

C3i!MHOC 
131 

I 
/14 

CenaB, reTHep 

/5/ 
neTpyXBH, TipOKOmKBH 

C 
/6/ 

UHP 

HacToSIIUaSI pa6oTa 

6. OrroelleneHHe 

y -KBSHTOB 

5,4:!:_1,0 

+0,20 
4,55-0,15 

y -KBSHTOB 

4,50:!:_0,31 

4,55:!:_0,07 

4,60:!:_0,04 

4,62:!:_0,05 

4,60±.0.26 

4,59±.0,03 

4' 6056±.0 ,0055-

4,6034±.0,0052 

4,69±.0,07 

D.n11 onllene11eHBS1 
B03MOlKHOP0 BKlla.Qa OT BTOpOPO ael!Tpan&HOPO llBOHa B pe-

SKUHIO (1) ~yHKilHSI yri10BOli KOppe11S!llHH 
y -KBaHTOB rrpe/lCTaBI1SillaCb B Cl1eJtyiOin9M 

BH.Ue 

N 
yy 

(II )=a'N' (0 l+a"N" (0 ). 
o yy o YY o 

(12) 

BKI181l 06bl'tHOP0 1T O -Me30H8 1 H BTOpOl! - PBil0Te-

3Ha'IeHBli 
3necb rrepsbiA '11191! y'IHThi'BaeT 

TI!'I9CKOPO 17° -M930HS. <llyHKUHH N" (II ) 6hlllH Bbl'IHC119Hbl )11151 pS!IlS 
0 yy 0 

CKOpOCTH BTOpOrO M930Ha , HeKOT0pbl9 11:3 HBX rrpHB91l9Hhl HB pHC. 36. 

.lla11&Hel!maSI o6pa60TKa COCTOS!lla B HaXOlK/l9HHH K03~$HUB9HTOB a 

MeTOUOM Hai!MSHbWHX KBS/lpaTOB, npH 3TOM ~HKCHpOBal1aCb CKOpOCTb BTOpOPO M930H8 

II Ollpenei1SillCSI MBHHMYM B9llB'IHHhl X 2 
npB sapbHpOBBHBB K03~q>HUB9HTOB a' B 

H cKopocTB o6hi'IHOro 17 ° -Me3oaa. BepXHSISI rpaHH'IHaSI one aKa senH'IBHhi 
Bhl'IHCll9HH8SI JlllSI 95%-ro ypOBHSI 

H a" 

8 

BKnana OT BTOpOPO Hel!TpSllbHOPO M930H8 Clmas I 
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5lt p,;(8o) 

If 

!"0.01 

J 

2 

·0.05 

.JI) 
Elo.apatJ. 

Puc. ::16. Yrnoabie pacnpe.o:eneHRSI nap y -KBaHToa, Bhlttacneaable llllH pS3nJt'!f'HblX 
aaat~eaua cKopoCTH ·aeA:Tpan&eoro Meaosa f3 • 
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i2 d..mu 

at 

0,08 

xz 

0,06 

0,04 

0,02 

r=== I I I I Jo 
0 4 05 410 0.15 0,20 R-0 

J"Jto 

! I I I I I I 

(5 t.O o,5 0 
~0 25 2,0 

m,.:- mx•. MJG/c
2 

PRe. 37. 3aBRClfMOCTb )( 2 B a O't Maccbl sTop oro aei\TpanhHoro MeaoHa. 

0JKJ!JllleM09 3HB'IeHae X'< x'l paBHO 19. 
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aocTosepuocTrr, np11seaeHa Ha p11c. 37. 3aecb >Ke noKa3aHa 30BI!CI!MOCTb &eni!'II!Hbi 
2 

X OT CKOpOCTI! BTOporo Me30H8 f3 0 II p83HOCTH MaCe m O - m , 
2 17 0 17 0 170 

3aLJJICf!MOCTb )( OT pa3HOCTII Mace IIOny'!eHa nnaBHOi!, B Hei! HOT K8KIIX-

nH60 Elbi6pOCOB, KOTOpbie MOPnl! 6bi YK83biB8Tb H8 cymeCTBOBaHI!e HOBbiX Hei!Tpanb­

HbiX nHoHos c Maccoi!, 6nH3KOii K Macce o6bi'!Horo 17 ° -Me3oHa. TaKI!M o6pa3oM, 

. I 16 I 
s HaCT05Imen pa6oTe He noaTsepJKaeHo npeanonoJKeHI!e o B03MOlKHOM cymecTso-

saHHII sToporo HefiTpanbHOro Me3oHa, Macca KOToporo 6onbme MaCCbi o6bi'!Horo 
0 2 

17 -Me30Ha Ha 2,4 Maslc • BenH'!HHa BKnaaa ang '!aCTHUbi c TaKoi! Maccoi! nony-

'!ella pasuoii a = ( 0,5:!:. 0,4) 'i'o, Ha pac. 38 npaseaeHa 3aBHCHMOCTb sepxHeii rpa-

HH'!HOH OUeHKH BKnaaa BToporo HeiiTp8nbHOPO Me30Ha B pea::UHH ( 1) OT pa3HOCTH 

Mace m o - m 0 • KaK BHllHO H3 pacyHKa , s oaHHol!: pa60Te oueHKa 17 17 a 

cyme CTBBHHO CHHlKeHa IIO CpasHeHHIO C npellbillymHMH HCCneaosaHHSIMH. 
max 

7. Yrnosoe pacnpeaeneHae nap y -KsaHTos s o6nacTH (} > 50° 
II 

fOllOCKOIIH'!eCKaSI CHCTeMa II03BOngna perHCTpHpOBaTb naphl y -KBaHTOB C 

yrnaMH pa3neTa OT 0 ao 140°. Yrnosoe pacrrpeaeneHIIe nap y -KsaHTos a HHTep-
o 

sane 8 0 > 30 npencTasneHo Ha p11c. 39 (ManaS! MHmeHb, nepsag rpynna). Jlng 

C06biTHii, 3aperHCTpHpOBaHHbiX B o6naCTH yrnos OT 50 llO 140°, 6bin nposeaeH ae­

TanbHbiH speMeHHbill aHanH3 ocuannorpaMM. nony'ieHHoe epeMeHHoe pacnpeaenea11e 

np11seaeHo Ha p11c. 40. 3To pacnpeaenea11e HMeeT 3Ha'iiiTenbHO 6onbmyl0 m11p11ay, 

'!eM .. pacnpeaenea11e C06biTIIH peaKUHH ( 1) (pH C. 19), 'iTO CBH.QeTenbCTsyeT 0 HanH­

'IIIH 3Ha'!aTenbuoro cjJoHa cnyqaJ!HbiX cosnaaeHIIll. Jlng onpeaeneHHH 'iiiCna IICTIIHHbiX 

cosnaaeHHll aKcnepiiMeHTanbHO nony'ieHHoe pacnpeaeneaHe (pac. 40) 6bino npea-

CTasneao s Blllle 

N (1\t)=g N (At)+l! N (At). 
YY I YY HCT 2 yy cnyq, 

<l>opMbi KpHBbiX speMeHHOro pa3pemeHII!! HCTHHHbiX II cnyqaJtHbiX 

t N } cosnaaeHaii 
YY cnyq 

( N 
yyHCT 

6panHCb COOTBeTCTBeHHO 113 piiC, 19 II 14, 8enH'ii!Hbi 

I! I H g 2 5binH OIIpeaeneHbi MeTOJlOM HaHMeHbmHX KB8Jlp8TOB, 

Bcero s o6nacTH yrnos 50-140 ° 5bw o 3aperHCTpaposaHo 105 co6hiTH.i!. 

3TH C06biTH!I B OCHOBHOM SIBnHIOTCsi Cny'!aHHI>IMH - g 
2 

= 103:!:_14, II TOnbKO 10% 
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( 13) 

of. max 

a4 

a3 

az 

at 

0 

Pac. 38. 

J 
1 z 

mit.- "'rt• M~ /cz 

BepxssR rpauaqsaR onesKa sKnaAa aToporo aeiTPSnbHOro Meaosa 
a m•• I I ( ya r~?BH8 ll6~ jlOCTOB8pHOCTB). KpaBbl8 1 ,2 ,3 - 118HHbl8 

pe60T 1 4 • 
1 

KpHB811 4 - pe3yllhT8T H8CTO!IIIl9ll pa60T&l, 
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Pac. 39. Yrnosoe pacnpeaeneHae nap 
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v 
Ul 
0 

0 
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H3 HHX MOI'yT 6b!Tb HCTHHHbiMH yy -co6b!THSIMH - g I • :.!;!:)0, KaK yKa3bl 

BO BBe.lleHHH, HCTHHHhie yy -C06biTHSI B o6naCTH 60RbWHX yrnoa 6 O 

npunucaHbl TpeM npoueccaM: (7), (2) HRH (3), PaCCMOTpHM, K KaKUM 

OUeHKaM JlRSI BepOSITHOCTeH 9THX npOUeCCOB npHBO.IlBT nony'ISHHaSI B9RH'IUH8 

a) HopMupyg g 
1 

Ha qucno co6biTull, aaperucTpupoaaaH~Ix a ofuracTu 

6 < 25° , B Y'IBTbiBaSI pa3RU'IBSI B yrnOBbiX KOppeRSIUBSIX nap 0 

ayromuxcg a pacnattax rr 
0

-+ 3 y u rr 
0

-+ 2 y • u sljl«jleKTBBHOCTH 

eM BepXHIOIO rpaHU'IHYIO OUeHKy JlRSI OTHOWeHul! BepOSITHOCTel! pacnatta rr O :-MS30Ba 

Ha TpH H JlBa y -KBaHTa: 

W(rr
0 

.. 3y) IW(rr 0 -+ 2y) <6.10-c 

( aa ypoaae 80%-ol! ttocToaepuocTu). B nocntl.llHBX pa6oTax, Bhmonaeaah!x a Jly!S-
/<i2/ /20/ -6 

He u UEPHe , aTOT npetten noauJKea JlO 5.10 , 

6) Jlng onpe.lleneaug oueHKH aepOSITHOCTH npouecca rr + p .. y+ y + n ~ 
HcnonbaoaaHbi yrnoahle pacnpetteneaug y -KaaaToa, Bhi'Iucneaah!e Ean.llHHhiM ( qaeT-

HOe coo6meaue). Jlng kl«k2"'rr,o , r.lle k , k -
I 2 

BMITynbCbl y -KBaBTOB 

d u I d P. .. ( 1 + cos 
2 II l. 

Ecnu k 1 ., k 2 , To yrnoaoe pacnpe.lleneaue HMeeT BH.Il 

2 2 
d u I d fl .. l 2 [ 0, 23 + 41 ( 3 + cos 6) l (1 + cos 6 l ( 1 + cos II l + 

+ cos 6 sin 
2 

II [ 0, 23 + 4 I ( 3 + cos II ) l I • 

C y'leTOM 9THX yrnOBbiX pacnpe.lleneHHll B reOMSTpUU yCTaHOBKH Ha OCHOBaHHU Jl&H-

Jlb!X 0 BeRU'IHHe g I nony'IHM BepXHIOIO rpaHII'IHYIO OUSHKy OTHOWeHIISI BepOSITHo-

cTell peaKuul! (2) u (1}: 

-4 W(rr-+p-+y+y+ n)IW(rr-+p-+rrO+n)<8,510 

(aa ypoaue 90%-ol!: JlOCToaepuocTH), Cornacao pac'leTaM Ean)luaa, 9TO OTHowea11e 
-4 

paaao 1,4·10 • 

a) llapbi y -KBaHTOB C 60nbWHM yrnoM paCTBOpa MOryT 6b!Tb npHnBCaHbl 

pacna.lly o6paayromuxcg B peaKUBH ( 3) ael!TpanbHhiX 'laCTIIU c MaccoA, MSHbWeA 

Macchi rr 
0 

-Meaoaa. 11a JlaHHhiX, nony'leHHbiX a aaCTOSiwel! pa6oTe, cneJtyeT, 'ITO 
0 2 

OTHoweaae aepOSITHOCTell o6paaoaaHIISI X -'laCTIIU c Maccol! 60 Msa/c 11 " 0 -M930o 

Ha He npSBb!WaeT 
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0 0 -4 
W(rr-+p-+X +n)IW(rr-+p-+rr +n)<4.10 • 

0 . ~ 
X -'laCTIIUhi, paauoil l2b Mas, rpaHII'IHaSI oueaKa pasHa H•IO npu MaCCe 

B 3aKniD'IeHue nollbayeMCSI cnyqaeM no6narottapHTb A.M. Eanttuua, Jl.l1. Eno­

XI!Hueaa, E. noaTeKopao aa noneaHbie o6cyJKJleHBSI u H.A. KpyTKoay, E.M. AaTouo­

aa, r.ll. 3opuua, A.B. PeaeHKO, H.H. XoaaHCKOro, H.H. }lep!II'HHy, B. }loKyaoay, 

O.A. Kponuuy, 3.B. H!II'y, P. Paeay, A.X. noncaaoay, Jl.C. PaeaKo, 3.11. Cu.llopo­

BY , K. ¢>onTHHOBY 3a noMOillb B pa6oTe, 
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