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1. B B e ll e H H e 

l1ccne/lOBaHHSI B o6naCTH 4JH3HKH sneMeHTapHblX qaCTHil H9B03MOlKHbl 

6ea c03/laHHSI ny'IKOB qacTHil paauoro copTa B mHpOKOM /J.Hanaaoue sueprHA • 

.UnSI 9KCnepHM9HTOB, BbinOnHSI9MblX sneKTpOHHOA MeTO/lHKOA, '!aCTO 6biBa9T 

/lOCTaTO'IHO cciJopMHpOBaTb ny'IOK 'laCTHil onpe/leneHHOrO 3HaKa H HMQynbCa, 

a Bbl/l9neHHe HYlKHOro COpTa OCyllleCTBnSieTCSI COOTB9TCTBY!OIIl9A MeTO/lHKOil: 

(qepeHKOBCKHMH C'leT'IHKaMH HnH no speMeHH nponeTa). npH npOB9/l9HHH HC

cne/lOBaHHA C nOMOIIlb!O ny3blpbKOBbiX KaMep TaKaS! H36HpaTellbHaSI perHCTpa

JlHSI /lnSI 'laCTHil BbiCOKHX SHeprHA npaKTH'I9CKH HeB03MOlKHa, nosTOMY npH 

C03/laHHH KaHanOB, ciJopMHpyiOIIlHX ny'IKH /lnSI o6ny'leHHSI ny3blpbKOBblX KaMep, 

Tpe6yeTCSI /lBOii:HaSI cenepaUHSI 'laCTHil - no HMnynbcy H MaCce. 

06ny'leHHSI KaMep rr--M930HaMH npOBO/lSITCSI 6e3 O'IHCTKH OT 'laCTHil 

/lpyroro copTa, TaK KaK npHMeCb K--Meaouos H aHTHnpoTOHOB B "- -Me30HHbiX 

ny'IKax Mana. CpaBHHTellbHO nerKo ocymecTsnSieTCSI cenapaUHSI "+ -Me30HOB 

H npOTOHOB, KOnH'I9CTBO KOTOpbiX cpaBHHMO B nonO:lKHT9nbHbiX ny'IKaX. 

Cepbe3HOA npo6neMoA SIBnSieTCSI nony'leH~e "'IHCTbiX" K -Me3oHHhrX, 

ll9ATpOHHbiX H aHTHnpOTOHHbiX ny'IKOB, TaK KaK /lOnSI STHX 'laCTHU B "eCT9CT

B9HHOM" ny'IK9 (Ha MHW9HH) COCTaBnSieT He 6onee H9CKOnbKHX npOU9HTOB 

AnSI K -Me3oHOB H lleATpoHOB H /l9CSITbiX /lOneA npoueHTa - anSI aHTHnpoTo

HOB. l.JT06bi cciJopMHpOBaTb npHrO/J.Hb!A /lnSI o6ny'leHHSI KaMepbl ny'IOK 0 Heo6-

XO/J.HMO CHH3HTb ciJOH B 1•103 .. 1•104 pa3, 

B CBS13H c npe/lnOlK9HHSIMH PSI/la 4JH3H'19CKHX 3a/la'l B na6opaTOpHH Bbl

COKHX sHeprHA OHRH 6hrno pemeao C03/laTb KaHan nonolKHTenhHbiX 'laCTHU. 

Hccne/lOBaHHe dp -saaHMOileAcTBHA npH o6ny'leHHH BOilOPO/lHOA KaMephr ny'I

KOM /l9ATpOHOB SIBHnOCb OCHOBHOA 3a/la'leA, BbinOnHSI9MOA Ha cciJopMHpOBaHHOM 
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ny'IK9o TipeHMYI.Il9CTBO T8KOA UOCT8HOBKH ORbiTS no cpaaHeHHIO C aapH8HTOM 

H3y'leHHSI p d -B38HMOAeftCTBHA npH oony'leHHH npoTOH8MH AeftTepHeaoft Ka

Mepbl /1 / COCTOHT, HanpHMep, B TOM, 'ITO B COObiTH SJ.X C pa3aanoM AeftTpOH8 

HyKnOH-CReKT8TOp HMeeT HMnYJlhC nopHAK8 nonOBHHhl HMRyJlbC8 nepBH'lHOI"O 

AeATpOHa H XOpOillO HAeHTH~HUHpyeTCH. 

TipH OOny'leHHH AeftTpOH8MH ynyqmaeTCSI pa3peilleHHe no HMRynbC8M AnSI 

np -pacceHHHH. 11MeiOTCSI T8K)I{e H APYI"He npeHMyl.lleCTB8 1 K8K1 H8RpHMep, 

XOpOillHe MeTOAH'leCKHe ycnOBHSI AnSI H3y'leHHSI KOrepeHTHOJ"O pO)I{AeHHSI TT -Me-

30HOB1 AnSI HaoniOAeHHSI peAKHX npoUeCCOB THUS 

dp -+ Trr + 11° H Ap. 

2. OnTH'leCKaH cxeMa KaHana 

TipH npoeKTHpOB8HHH KaHana Y'lHTbiBanHCb cne):lyiOI.IlHe OCHOBHbie nonolKe-

HHSI! 

1. TpaHCROpTHPYIOI.IlaSI CHCTeMa AOnlKH8 AORYCK8Tb ~OpMHpOBaHHe ny'IKOB 

BTOPH'lHbiX 'l8CTHU OOOHX 3H8KOB C HMRynbCOM AO 4 raa/c Ha MeTpoayiO ao

AOPOAHYIO ny3hlpbKOBYIO KaMepy. Tpaccy KaHana OTHOCHTenbHO yCKOpHTenH 

HylKHO Bbi0Hp8Tb TaKHM 00p830M1 'lTOObl HMenaCb B03MOlKHOCTb ~OpMHpOBBHHSI 
0 

ny'IKOB OTpHU8TeJlbHbiX 'laCTHU C yrnOM BbiXOA8 0 H3 MHilleHH H nonOlKH-

TenbHbiX - ROA MHHHManbHO B03M0)1{HbiM yrnOMo 

2. Heot5xoAHMo, 'lTOobi noTOK 'laCTHU ot5ecnequaan onTHManhHYIO sarpys

KY K8Mepbi ( "' 10-15 'l8CTHU B UHKJie) 1 npH 9TOM OTOHpaeMaH HHTeHCHBHOCTb 

nepBH'lHOI"O npOTOHHOI"O ny'lKa He MOlKeT npeBbiillaTb 1•2.1010 (oony'leHHe 

KaMepbl npOBOAHTCSI1 KBK npaBHJIO, 
1
COBMeCTHO C APYI"HMH aKcnepHMeHTaMH 

Ha CHHXp0~30TpOHe). 

3. TipHMecb ~OHOBbiX 'laCTHU AOJI)I{Ha obiTb = 10%, a pasMepbi ny'lKa Ha 

BXOAe B K8Mepy - 50x120 M~ (nepeaSI UH~pa - AJISI aepTHKaJlbHOft RJIOCKQ

CTH). 

4. 0nTH'leCK8SI CXeMa KaHana AOJilKH8 ooecne'lHBaTb T8K)I{e B03MOlKHOCTb 
"t-

nony'leHHSI ny'IKOB K--Me30HOB c HMnynbcoM AO 2 raa/c, npH aToM npHMecb 

TT :!: ; p , p.:!: He AOJ1lKH8 npeBbiillaTb 20%. 

5. HeooxOAHMO npeAyCMOTpeTb a03MOlKHOCTb nony'leHHH "''lHCToro' ny'IKa 

8HTHnpOTOHOB C HMnYnbCOM AO 3 rae/c. 
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C y'leTOM acex nepe'lHCneHHbiX coot5pa*eHHA 1 

tiJa3oTpOH9 JlB3 ObiJI C03A8H KaHan ,Ng13a, R03BOnHBilll 

CTH oony'leHHe MeTpOBOA BOAOPOAHOA KaMepbi Ae: 

Ha CHHXpo4Ja3oTpoHe BbiBOA nonolKHTeJlbHbiX qac 

38H CO 3Ha'lHTeJlbHbiMH TeXHH'leCKHMH TpyAHOCTSIMH: 

He n03BOnHeT HCROnb30B8Tb nonOlKHTenbHbl9 'l8CTHU 

0 . 
MHilleHH .$ 20 oe3 cepbe3HbiX nepeAenOK1 'ITO 3H8t; 

TeHCHBHOCTb BTOpH'lHbiX 'laCTHUo 

H eooXOAHMOCTb ycTaHOBKH MHilleHH B npHMOnHH 

H CTpeMneHHe K MHHHM8JlhHOMY yrny Bb!XOA8 npHBE 

npHillnOCb ycTaHOBHTb H8 BH9illHeM Kpae paoo'left 30 

R = R
0 

+ 260 MM, rAe R0 - cpeAHHA paAHYC op61 

( paoo'laH 30Ha - :!:.. 300 MM oT R 0 ) • TpaeKTopHI! 

a pacceHHHOM none ycKopHTenH pacc'lHTbiBanHCb I' 
113-38 3H8'lHTenbHOft aenH'lHHbl yrna Bb!XOJ:\B 

H3I"OTOBneHa pOMOOBHAHOft ~OpMbl ( MaTepHan - m 

TipeAnolKeHHaH onTH'leCKaH cxeMa (pHc. 2) ot5E 

AeneHHe AeftTpOHOB C HMnynbCOM AO 4 rae/c, npOT 

:i: 
3 rae/c H K -Me30HOB - AO 2 rae/c. 

HeooXOAHMOe noAaeneHHe ~oHa a KaHane 

eTCH 38 C'leT pa3AeneHHSI 'l8CTHU no CKOpOCTSIM B C 

TeJlbHOI"O HMUynbCHOI"O aHanHSa H TWaTenbHOI"O 

TipH paoOT9 C nonOlKHTenbHbiMH 'l8CTHUaMH (: 

Mal"HHTHOI"O nonH yCKOpHTenH) HMRYJlbCHhlft aHanH3 

' Mal"HHT M 1• pacnono*eHHbift nocne nepeoro Ayt5m 

( CM. pH C. 2). nHH3bl Q 1 • Q 2 ( THna Mn-16) ~( 

ny JlbCHbift KOnnHMa TOp ( 11K), 3a30p B KOTOpOM C< 

~p 
= :!:..2%. HMRYnbCHOJ"O HHTepaana 

pit 

nHcnepCHOHHOe CMel.lleHHe 

qacTHU e MarHHTe M 1 l cp 1 

= 5 MM Ha 
~p 

Po 
- 1%. 

Ha KOnnHMaTope onpE 

= 0,140 paA.) H An 

x/ 
TiapaMeTpbi HCUOJlb3yeMb!X THROB Mal"HHT 
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ymeCTBO TaKOA nocTaHOBKH OnbiTa no cpaaHeHHlO C BapHaHTOM 

-aaaHMOnei\:CTBHii npH o6ny~eHHH npOTOHaMH nei\:TepHeBOit Ka

CTOHT, HanpHMep, B TOM, ~TO B C06biTHSIX C paaBanOM nei\:TpOHa 

aTOp HMeeT HMnynhC nopSinKa nonOBHHbl HMny,m,ca nepBH~HOI"O 

opoWO HneHTHqlHUHpyeTCSI. 

ny~eHHH nei\:TpOHaMH yny~waeTCSI paapeweHH9 no HMnynhCaM nnSI 

HSI. 11MelOTCSI TaK)I{e H npyrHe npeHMymeCTBa, KaK, HanpHMep, 

onH~eCKHe ycnOBHSI JJ.nSI H3y~eHHSI KOI"epeHTHOI"O pO)I{neHHSI 17 -Me-

a6ntoJJ.eHHSI penKHX npoueccoa THna 

0 
11 H np. 

2. OnTH~ecKaSI cxeMa KaHana 

OeKTHpOBaHHH KaHana y~HTbiBanHCb cnenytomHe OCHOBHbie nonO)I{e-

HCnOpTHpytoWaSI CHCTeMa JJ.On)I{Ha JJ.OnycKaTb tj>opMHpOBaHHe ny~KOB 

aCTHU 060HX 3HaKOB C HMnynbCOM no 4 faa/c Ha MeTpOBYIO ao

yahlpbKOBYlO KaMepy. Tpaccy KaHana OTHOCHTenbHO yCKOpHTenSI 

aTb TaKHM o6pa30M
0 
~T06bi HMenaCb B03MO)I{H0CTb tjlopMHpOBaHHSI 

0 
UaTenbHbiX ~aCTHU C yrnOM BbiXona 0 H3 MHW9HH H nonO)I{H-

on MHHHManbHO B03M0)1{HbiM yrnoM, 

6xonHMO, ~T06bi noTOK ~aCTHU o6ecne~HBan OnTHManbHYIO aarpya

( "' 10-15 ~aCTHU B UHKne), npH 9TOM OT6HpaeMaSI HHTeHCHBHOCTb 

npOTOHHOI"O ny~Ka He MO)I{eT npeBbiWaTb 1 .. 2,1010 ( o6ny~eHH9 
aonHTCSI, KaK npaBHnO, COBM9CTHO C npyrHMH 9KCnepHMeHTaMH 

aoTpoHe). 

MeCb tj>OHOBblX ~aCTHU JJ.On)I{Ha 6biTb "' 10%, a paaMepbl ny~Ka Ha 

epy - 50x120 M~ (nepaaSI UHtJ>pa - JJ.nSI aepTHKanhHOit nnOCKO-

H~eCKaSI CXeMa KaHana JJ.On)I{Ha o6ecne~HBaTb TaK)I{9 B03MO)I{HOCTb 
... 

Y~KOB K--Me30HOB c HMnynbCOM /lO 2 raa/c, npH 9TOM npHMeCb 

+ He JJ.On)I{Ha npeBbiWaTb 20%, 

6XO/lHMO npeJJ.yCMOTpeTb B03MO)I{H0CTb nony~eHHSI '~HCTOI"O' ny~Ka 

B C HMnynbCOM /lO 8 faa/c. 
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C y~eTOM BCeX nepe~HcneHHbiX coo6pa)l{eHHA B 1971 I"O/lY Ha CHHxpo

<PaaoTpOHe JlB3 6hin coanaH KaHan N.l13a, noaaonHBWHA Ha 1-oM aTane npoae

CTH o6ny"'eHHe MeTpOBOA BO/lOpO/lHOA KaMepbl AeATpOHaMH (pHCo 1) o 

Ha CHHXpOtjla30TpoHe Bb!BO/l nonO)I{HTenbHblX ~aCTHU HaPY*Y KOnbUa CBSI

aaH CO 3Ha~HTenbHhlMH TeXHH~eCKHMH TpyJJ.HOCTSIMH: KOHCTpyKUHSI yCKOpHTenH 

He 003BOnSieT HCOOnb30BaTb nonO)I{HT9nbHbl9 ~aCTHUbl C yrnoM po)l{neHHSI HB 

0 . 
MHW9HH ;S 20 6e3 cepbe3HbiX nepenenOK, ~TO 3H8~HTenbHO yMeHbWaeT HH-

TeHCHBHOCTb BTOpH~HbiX ~aCTHUo 

Heo6xoJJ.HMOCTb ycTaHOBKH MHWeHH a npHMOnHHeAuoa ceKUHH ycKopHTenR 

H CTpeMneHH9 K MHHHMBnhHOMY yrny BhlXOJlS npHBenB K TOMY t ~TO MHW9Hb 

npHWnOCb ycTaHOBHTb HS BHeWHeM Kpae pa6o~eA 30Hbl ycKOpHTenSI, T,e. npH 

R = R
0 

+ 260 MM, rAe R
0

- cpeAHHA paAHYC op6HTbi ycKopeHHOI"O ny~Ka 
( pa6o~aH aoHa - ±. 300 MM OT R 

0 
) • TpaeKTOPHH nono)I{HTenbHbiX ~acTHJl 

B pacceHHHOM none ycKopHTenH pacc~HTbiBanHcb I 21 aa 3BM B3CM -4. 
Ha-aa aHa~HTenhHOA aenH"'HHbi yrna BbtXo~a HaCallKB MHWeHH 6btna 

H3I"OTOBneua poM60BHnHOA tj>opMbl (MaTepHan - naTyHb). 

npenno)l{eHHBSI onTH~eCKSSI CXeMa ( pHCo 2) o6ecne~HBSeT HaJle)I{H09 Bbl-

JJ.eneHH9 nei\:TpOHOB C HMnynbCOM llO 4 faa/c, npOTOHOB H 1T -Me30HOB - no 

:1:: 
3 raa/c H K -Me30HOB - no 2 raa/c. 

Heo6xoJJ.HMoe noAaBneuHe tjloua a KaHane 
( N°tjl IN tjl~ 10~) lJ.oCTHI"B-

eTCH aa c~eT paaAeneHHSI ~acTHU no cKopocTSIM B cenapaTopax, npenaapH

Tenbuoro HMOynbCHOI"O auanHSa H TWSTenbHOI"O ~OpMHpOBaHHH ny"'Kao 

npH pa6oTe C nonO)I{HTenbHhlMH ~aCTHUaMH (MHW9Hb ycTaHOBneHa BH9 

Mai"HHTHOI"O nonR ycKopHTenR) HMny,m,cH~A auanua a KaHane ocymecTBnSieT 

Mai"HHT M 1• pacnono*eHHbiA nocne nepaoro Ay6neTa KBaApyno.JibHbiX nHH3 

(eM. pHCo 2). nHH3bl Ql. Q 2 (THUS Mn-16) ~OK)CHpyiOT ny"'OK HS HM

nynhCHblA KOnnHMBTOp ( HK), aaaop B KOTOpOM COOTBeTCTByeT BhiileneHHIO 

&p 
= :!:_2%. HMOYnbCHOI"O HHTepaana 

pit 

nHcnepCHOHHOe CMemeHHe 

"'aCTHU B MSI"HHT9 M 1 ( <P J 

6-p 
"' 5 MM Sa ~ = 1%. 

Po 

aa KonnHMaTope onpenenSieTCSI yrnoM noaopoTa 

= 0,140 pall.) H AnSI Hawero cny"'aH paBHO 

x/ DapaMeTpbl HCOO.Jlb3y9Mb!X THOOB MSI"HHTOB H nHH3 CMo B/S/• 
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Mar'HHT M2 ( ¢ 2 = 0,07 paa) BhiBOllHT ny'loK Ha Hy)Knoe HanpaaneHHe 

H O'IHIIlBeT el:'O OT pacceSIHHhiX Ha KOnnHMBTOpe 'IBCTHU, 

8 TOp oil: OO'beKTHB - HSCHMMeTpH'IHblii KBBpTeT KBBJlpynonbHblX nHH3 ( Q 
0 

3 
Q4 o Q5 o Q6 ), BKniO'I.eHHhiii no CXeMe Lllt>Ll!P (aeljJOKYCHpOBKa, ljloKyCHpOB-

Ka, Jle¢oKycHpOBKa 0 ¢0KYCHpOBKa}, nepeHOCHT H306pa)KeHHe Ha KOnDHMaTop 

K1, ycTaHoaneHHhiii Ha TaKOM paccroSIHHH or Mar'HHTa M4, 'ITOObi npn noaa

pore ny'IKa Ha yron ¢ 4 =0,227 paa nnHeiiHaSI JlHcnepcHSI Ohina CKOMneHcH

poaaHa nonHOCThro, 

B aepTHKanbHoii nnocKoCTH nepBhiii ay5ner KaaapynonbHhiX nnHs, BKmo

'leHHhiX no cxeMe Ll«P, ljlopMHpyeT napannenbHhl'ii ny'loK, npH'I~M pasMep nyq

Ka B STOi!: nnOCKOCTH onpeaenSieTCSI Me)KnOnroCHbiM sasopoM Mai'HHTa M1 

("' 80 MM), I1MnynbCHbiil: KOnliHMaTop H MarHHT M2 He orpaHH'IHBaiDT ny'IOK, 

CenapaUHOHHaSI CTyneHb KaHana COCTOHT H3 llYOlleTa nHH3
0 

(,! 
3 

H (,! 
4 0 

npeo5pasyroiimx napannenbHhiii ny'loK a napannenbHhiii ( TenecKonn'le

cKaSI CXeMa), llBYXCeKUHOHHOI'O aneKTpOCTaTH'I9CKOI'O CenapaTopa (JlnHHa Ka)K

)lOi!: CeKUHH - 5,5 M, 3a3op Me)K)ly nnaCTI:IHaMH - 7 CM H HanpSI)KeHHOCTb no

nS! - 45 KB/ CM) H KOHe'IHOI'O llyoneTa ( liHH3bi Q:; 1:1 Q 
6 

) 
0 

ljJOKYCHpyrome

ro ny'IOK Ha Maccoayro menc K 1. Me )Kay ceKUHSIMH cenaparopa ycraHoaneH 

Mai'HHT M 3 , KOMneHCHPYIDIIlHi!: OTKnOHeHHe ny'IKa C OCH KaHana no)l aeiicT

BHeM sneKTpOCTaTH'IeCKOI'O nOnS!, 

BenH'II:IHa saaopa K1 onpeaenSieTCSI pasMepaMH Hsoopa)KeHHSI H noa6Hpaer

CSI no MaKCHMallbHOMy 3Ha'leHHID KOaljlljJHUH9HTa nponycKaHHSI 'laCTHU HY)KHOI'O 

copra, B OKOH'IaTenbHOM aapHaHTe aenH'IHHa saaopa 15x50 M~. 

BTopaSI 'laCTb KaHana - HeCHM~eTpH'IHhiii TpHnneT KBaapynonbHbiX nHH3 

( Q 7 , Q 8 , Q 9 ) ljlopMnpyer Hsoopa)KeHne nepea MarHHTOM M5 ( nma 

CD-12), rae ycTaH oanen KonnHMaTop K2 (25x50 MM:.:!), o5ecne'IHBaJOmHii 

O'IHCTKy ny'IKa or 'lacrnu, pacceSIHHhiX Ha Maccoaoil: men:~:~ K 1, MarHHT M5 

cp =0,280 paa) BbiBOilHT 'laCTHUbl Ha HanpaaneHHe BOilOPOilHOii KaMepbi
0 

:; 

a KOHe'IHbiil: 06'beKTHB (nHH3bi {J H {J THna MJl-17) .fJopMHpyeT H3Q-
IO I I 

6pa)KeHHe Tpe5yeMoil: KoHijJHrypaunn: OKono 5 eM - a aepTHKallbHoii nnocKoc

TH H ~ 10-12 CM - a ropH30HTanbHOii {ljlororpaljlnpoaaHHe caepxy). 

Ha BC~M npoTSI)KeHHH KaHana ny'IOK rpaHcnoprnpyeTcSI a BaKyyMe (aa

KYYMnpoaoa, cenaparopbi), 'ITO npeaorapamaer ero yumpeHHe na-sa pacceSI

HHSI Ha aosayxe, DpeaycMoTpeH paspbiB aaKyyMnpoaoaa a paiione Maccoaoi!: 

6 
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menn K1 pasMemeHHSI KOnliHMaTopa H perncTpHpy: 

pOliHpyromei!: HHTeHCHBHOCTb H npoljJHnb ny'IKa, 8hiXO 

Kpb!Tbl TOHKOii Mai!:napOBOii JlHaljlparMOit ( :::; 0,1 M 

3, YlccneaoaaHHe napaMeTpoa ny'IKa 1:1 Bhi6op on 

pa6oThi KaHana 

YlccneaoaaHHe napaMeTpoa ny'IKa ocymecranHnc 

3,36 faa/c, 0KOH'IaTellbHbiH nO)lOOp pe)KHMOB MarHHT 

ero xapaKTepHCTHK OhinH nponsaeaeHbi no nporpaM 

IPI1flb" B.B. Mnnnepa141 
Ha 8BM B8CM-6. 

LlnS! MOHHTOpl:lpOBaHHSI BTOpH'IHb!X 'laCTHU, ljlopMJ 

30BanaCb CHCTeMa CUHHTHnnSIUHOHHhiX C'I~T'IHKOB .5 

nnaCTHHaMH )ll:laMeTpOM 15 CM H TOnlllHHOi!: 1 CM
0 

pa' 

saH:o aa cxeMe (pnc, :.:!), 

DpoljJHnH ny'IKa H ero nono)KeHHe a ropH30H' 

nnocKoCTSIX nccneaoaanncb c noMolllbro "5eraromnx 

CUHHTHnliSITOpbi 150x1 Ox2 MM3), ycTaHoaneHHhiX Ha 

MbiX lllaCCH nonapHO (anSI OOSHX nnOCKOCTei!:) C I 

t...250 MM, 

Dpouenypa HaCTpOHKI:I Ha'II:IHanaCb C COBMSIIlSHI:Il 

na: np1:1 OTKniD'ISHHbiX ni:IH3aX H ljJHKCI:IpOBaHHOM Hll 

CenapaTopa ~3M9HSini:ICb TOKH B MarHHTaX )lO TIOnyq 

pOCTH C'I~Ta "oerarollJHX" C'leT'IHKOB, npeaaapHT9llbl 

(B OOSHX nnOCKOCTS!X), 

To'IHOCTb ycraHOBKH nHH3 a KaHane onpeaenSil 

c oc1:1 np1:1 nocneaoaarenhHOM HX BKnroqeHI:IH, Docne 

TOpaSI noKasana, 'ITO aneMSHTbl MarHHTHOii onTHKH 

npaaHnbHo, Bhmonugnacb cneayromaSI qacTb paooTbi 

BM911l9HH9 I'OpH30HTanbHOI'O H300pa)K9HI:ISI, ljlopMHpyeM 

c HMnynhCHbiM KonnHMaTopoM, HenocpeacTBeHHI 

ny'IKa B paHOHe I:IMnyllhCHOI'O KOlllli:IMaTopa C nOMOIIlb 

He MOI'yT cny)KHTb KpHTepHeM TO'IHOCTH HaBe)leHHSI H 

Top, B aToM MecTe KaHana pasMepbi ny'IKa onpeaenHJ 
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1 

2 ( cp 
2 

= 0,07 paa) BbiBOaHT IIY'IOK Ha Hy)I{HOe HarrpaaneHHe 

OT pacCeHHHbiX Ha KOnnHMaTope 'laCTHU. 

'beKTHB - HeCHMMeTpH'IHbiH KBapTeT KBaapyrronbHbiX nHH3 ( Q ,· 
3 

) 
1 

BKniO'IeHHbiH ITO CXeMe ,U¢>,U¢> (ae<jJOKYCHpOBKa, <jloKyCHpOB-

BKa, ~OKyCHpOBKa), rrepeHOCHT H306pa)l{eHHe Ha KOnnHMaTop 

Hb!H Ha TaKOM paCCTOHHHH OT Mar'HHTa M4, 'IT06bi npH IIoao

yron cp 
4 

=0,227 paa nHHei!HaH aHcrrepCHH 6bma CKOMIIeHCH-

b!Oo 

rrnocKOCTH rrepabiii ny6neT KaanpyrronbHhiX nHH3 1 aKmo

e n<P, <jlopMHpyeT napannenbHbi'H rry'IOK, rrpH'IeM pa3Mep IIY'I

KOCTH onpenenHeTCH Me)l{noniOCHhiM aaaopoM MarHHTa M1 

rrynbCHbiH KOnnHMaTop H Mai'HHT M2 He orpaHH'IHaaiOT ny'IOKo 

HHaH CTyneHb KaHana COCTOHT H3 ny6neTa nHH3, (/ 
3 

H (/ 
4 1 

napannenbHbiH ny'IOK a napannenbHhiH ( renecKonH'Ie-

ayxceKUHOHHoro aneKrpocraTH'IeCKoro cerraparopa (anHHa Ka)K

,5 M1 3a3op Me)l{ny nnaCTIIHBMH - 7 CM H HaiipH)KeHHOCTb no-

ll KOHe'IHOI'O ny6neTa (nHH3bi Q 
5 

H Q 
6 

) 1 <jJOKYCHpyiOIUe

CCOBYIO menb K 1. Me)l{ny ceKUH HMH cenaparopa ycraHoaneH 

MneHCHpyiOlUHH OTKnOHeHHe ny'IKa C OCH KaHana non neilcT-

Ira TH'IeCKoro non H. 

a3opa K1 orrpeuenHeTCH pa3MepaMH H3o6pa)KeHHH H rroa6Hpaer

nhHOMy 3Ha'leHHIO Koa<jJ<jJRuHeHTa rrponycKaHHH 'laCTIIU HY)I{Horo 

arenhHOM aapHaHTe aenH'IHHa 3a3opa 15x50 M~. 

KaHana - HeCHMMeTpH'IHhiii TpHnneT KaanpyrronhHhiX nHH3 

Q 9 ) <jlopMHpyeT Hao6pa)l{eHHe rrepen MarHHTOM M5 ( THna 

cTaH oaneH KonnHMaTop K2 (25x50 MM:.:!), o6ecne•maaiOlUHli 

OT 'laCTHU, pacceHHHhiX Ha Maccoaoil: menH K 1. MarHHT M5 

an) abiBOnHT 'laCTHUbl Ha HanpaaneHHe aonoponHoil: KaMepbi 1 

eKTHB (nHH3bi (/ H (/ THIIa MJI-17) ,PopMHpyeT H3D-
10 11 

eMoi! KOH<jJHrypaUHH: OKOno 5 CM - a aepTHKanbHOH nnoCKOC

M - a I'OpH30HTanbHOi! (<jJOTOI'pa<jJHpoaaRHe caepxy). 

pOTH)I{eRHH KaHana IIY'IOK TpaHCIIOpTHpyeTCH B aaKyyMe (aa

napaTOpbi), 'ITo rrpenorapamaeT ero YlllHpeHHe H3-3a pacceH

• TipenyCMOTpea pa3pb!a BaKyyMnpoaona a pa:lloae Maccoaoi! 

6 

~~~ 

,, menH K1 pa3MelUeHHH KOnnHMaTopa H pei'HCTpHpyiOlUei! anrrapaTypbi 1 KOHT

ponHpyiOllleH HHTeHCHaHOCTb H rrpo<jl11nb ny'!Ka. Bbixoahi H3 aaKyyMrrpoaoaa 3a

KpbiTbi TOHKOH Mai!napoaoi! aHa<jlparMOH ( ::; 0,1 MM) • 

3. YfccnenoaaHIIe rrapaMeTpOB IIY'!Ka II Bbi60p OIITHManbHOI'O pe)KIIMa 

pa6oTbi KaHana 

YiccneaoaaHHe rrapaMeTpoa rry'!Ka ocymecranHnocb c rrporoHaMH HMrrynbca 

3,36 faa/c. 0KOH'IaTenbHbili IIOJl60p pe)KHMOa Mai'HHTOB II mtH3 KaHana, 06C'IeT 

ero xapaKTepHCTHK 6binH IIpOH3aeneHbl IIO nporpaMMBM "¢>0KYC" H "TIP0-

cf>l1Jlb" B.B. M11nnepa
141 

Ha 8BM B8CM-6. 

,UnH MOHHTOpllpOBaHHH aTOpH'IHbiX '!aCTHU, <jlopMHpyeMbiX KaHanoM, HCIIOnb-

30aanacb CHCTeMa CUHHTHnnHUHOHHbiX C'leT'IHKOa S l t S 2 t S 3 t S 4 t :S 5 C 

rrnaCTHHaMH JlHaMeTpOM 15 CM H TOnlUHHOli 1 CM, pacrronO)I{eHHbiMH, KaK IIOKa-

3aHO Ha CXeMe tpHCo ~). 

Tipo¢HnH ny'IKa H ero nono)l{eHHe a ropH30HTanbHOli H aepTHKanbHOli 

nnocKoCTHX HccnenoaanHCb c rroMOlllbiO "6eraiOlllHX" c'leT'IHKOa ( Br, Ba -

CUHHTHnnHTOpbl 150x10x2 MM3) 1 ycTaHOBneHHbiX Ha niiCTaHUHOHHO yrrpaanHe

MbiX IllaCCH nonapHo (JlnH o6eHX nnocKocreii) c npenenaMH nepeMellleHHH 

t_25Q MMo 

Tipoueaypa HaCTpOHKH Ha'IHHanaCb C COaMellleHHH OCH IIY'!Ka C OCbiO KaHa

na: IIpH OTKniO'IeHHbiX nHH3aX H <jJHKCHpOaaHHOM Ha11pH)I{eHHH Ha nnaCTHHaX 

cerrapaTopa H3MeHHnHCb TOKH a MarHHTaX no nonyqeHHH MaKCHManbHOH CKO

pOCTH C'leTa "6eraiOlUHX" C'leT'IHKOB 1 IIpeJlaapHTenbHO abiCTaaneHHblX Ha OCb 

(a o6eHX ITnOCKOCTHX). 

To'IHOCTb ycraHoaKH nHH3 a KaHane onpenenHnacb rro cMemeHHIO ny'!Ka 

C OCH IIpH IIOCneJlOBaTenbHOM HX aKniO'leHHH. Tiocne ltpoaepKH IOCTHpOaKH1 KO

TOpBH IIOKa3ana, 'ITO aneMeHTbl MBI'HHTHOH OIITHKH H MHilleHb ycTaHoaneHhl 

rrpaaHnbHO, BbiiiOnHHnacb cnenyiOlllaH 'laCTb pa6oTbi rro HananKe KaHana : co

BMellleHHe I'OpH30HTanbHOI'O H306pa)l{eHHH, <jlopMHpyeMOI'O nHH3aMH Q l H Q 2 t 

c HMrrynhCHhiM KonmtMaTopoM. HerrocpencTaeHHbie H3MepeHHH npo<jJHnH 

IIy'IKa a paHOHe HMIIynbCHOr'O KOnniiMaTopa C IIOMOlllbiO "6eraiOlUHX" C'leT'IHKOa 

He MOI'YT cny)KHTb KpHTepHeM TO'IHOCTH HaaeQeHHH H306pa)l{eHHH Ha KOnnHMa

Top. B aTOM Mecre KaHana pa3Mepbi rry'IKa orrpenenHIOTCH Ha6opoM HMrrynbcoa, 
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T M2 ( ¢
2 

= 0,07 paa) BhiBOAHT ny'loK Ha Hy)Kuoe HanpaBneHHe 

ro OT pacceSIHHhiX Ha KOnnHMaTope 'laCTHU. 

o6'heKTHB - HeCHMMeTpH'IHhiH KBapTeT KBaApynonbHhiX nHH3 ( Q 1 
3 

Q ) 
1 

BKnJO'IeHHhiH no CXeMe .llcf>.llcf> (aecpOKYCHpOBKa, cpOKYCHpOB-
6 

HpOBKa
1 

¢OKyCHp0BKa) 1 nepeHOCHT H306pa)KeHHe Ha KOnJIHMaTOp 

neHHhiH Ha TaKOM paCCTOSIHHH OT MarHHTa M4, 'IT06bi npH noBo

Ha yron cp 
4 

=0,227 paA nuHeiiHaSI llHCl1epCH51 6bina CKOMneHCH-

OCTb!Oo 

UJIOCKOCTH nepBbiH ay6neT KBaapynonbHbiX nHH3 1 BKJllO

XeMe .net>, cjlopMHpyeT napannenbHhi·ii ny'loK, npH'IeM paaMep ny'l

nocKOCTH onpeaenSieTCSI Me)l{nOJIJOCHbiM aaaopoM MarHHTa Mt 

YIMnynbCHbrl!: KOJIJIHMaTop H MarHHT M2 He orpaHH'IHBaJOT ny'loK. 

UHOHHaH CTYlleHb KaHana COCTOHT H3 ay6neTa nHH3 1 (,! 3 H (,! 4 1 

ux napannenbHhrii ny'IOK B napannenbHbifi ( TenecKonH'Ie-

• ABYXCeKUHOHHOI'O aneKTpOCTaTH'IeCKOI'O cenapaTOpa (anHHa KalK

- 5,5 M
1 

3a30p MelKAY nnaCTHHaMH - 7 CM H HallpH)KeHHOCTb llO

CM) H KOHe'IHOI'O ay6neTa (JIHH3bl Q 
5 

H Q 
6 

) o cpoKyCHpy!OIUe-

MaCCOBYJO meJib K 1. Me)KJlY ceKUHHMH cenapaTopa ycTaHOBJieH 

KOMlleHCHpyiOillHii OTKJIOHeHHe ny'IKa C OCH KaHana nOA ae:ll:CT

pocTaTH'IeCKOI'O nonH. 

Ha aaaopa Kl onpeaen51eTC51 paaMepaMH uao6palKeHH51 H noA6HpaeT

ManhHOMY 3Ha'leHH!O KOacpcpHUHeHTa nponycKaHHSI 'laCTHU Hy)KHOI'O 

OH'IaTenhHOM BapHaHTe BenH'IHHa 3a3opa 15x5Q M~. 
'laCTb KaHana - HeCHMMeTpH'IHbifi TpHnneT KBaApynonhHbiX nHH3 

Q 
9 

) cjlopMHpyeT uao6pa)l{eHHe nepea MarHHTOM M5 ( THna 

e ycTaH oBneH KOnJIHMaTop K2 (25x50 M~), o6ecne'IHBaiOillHfi 

Ka OT 'laCTHU, pacceSIHHhiX Ha MaccoBoii menH K 1. MarHHT M5 

0 paa) BhlBOAHT 'laCTHUhl Ha HanpaBneHHe BOAOPOJlHOfi KaMepb1 1 

o6'beKTHB lnHH3bi (,! H (,! Tuna MJI-17) .PopMHpyeT uao-
10 1 1 

e6yeMO:Il: KOHcpHrypaUHH! OKOnO 5 CM - B BepTHKanhHOfi nJIOCKOC-

2 CM - B I'OpH30HTaJihHO:Il: (cpOTOI'pacpHpOBaHHe CBepxy). 

leM llpOTSilKeHHH KaHana ny'IOK TpaHCllOpTHpyeTCSI B BaKyyMe (Ba

' ceuapaTopbi), 'ITO npeAOTBpamaeT ero YlliHpeHHe ua-aa pacce51-

yxe. OpeaycMOTpeH pa3pbiB BaKyyMnpOBOAa B pa:ll:oue MaCCOBO:Il: 

6 

~~;' 

menH K 1 pa3MellleHH51 KOJinHMaTopa H perHCTpHpyiOille:ll: annapaTyph1 1 KOHT

poJIHPYJOille:ll: HHTeHCHBHOCTb H npocpHJib ny'IKa. BhiXOAhl H3 BaKyyMnpOBOAa 3a-

Kpb!Thl TOHKO:Il: Ma:ll:napOBO:Il: AHacpparMOJ:i ( s; 0,1 MM). 

3. YlccneAOBaHHe napaMeTpOB ny'IKa H Bhi60p Ol1THManbHOI'O pelKHMa 

pa6oThi KaHana 

YlccneAOBaHHe napaMeTpOB ny'IKa ocymecTBnSIJIOCb C npOTOHaMH HMnynbCa 

3,36 faB/C. 0KOH'IaTeJibHbil!: noa6op pelKHMOB MarHHTOB H nHH3 KaHana, 06C'IeT 

ero xapaKTepHCTHK 6hinH npOH3BeaeHhl no nporpaMMaM "<t>OKYC" H "DPO

<t>YIJlb" B.B. MHnnepa
141 

Ha 3BM B3CM-6. 

.lln51 MOHHTOpHpOBaHHSI BTOpH'IHbiX 'laCTHU1 cpopMHpyeMbiX KaHanOM 1 HCl10nb-

30Banacb CHCTeMa CUHHTHnnSIUHOHHbiX C'leT'IHKOB 51 1 S 2 1 S o S o S C 3 4 5 

nnaCTHHaMH AHaMeTpOM 15 CM H TOJllllHHO:Il: 1 CM 1 pacnonolKeHHbiMH 1 KaK l10Ka-

3a HO ua cxeMe l pHc. <!). 

DpocjJHnH ny'IKa H ero nono)KeHue B ropH30HTaJibHOl!: H BepTHKaJibHO:Il: 

nnocKOCTSIX HccneaoBanHcb c noMOillbJO "6eraromHx" C'leT'IHKOB ( Br, BB -

CUHHTHnnSITOpbl 15Qxl 0x2 MM3) 1 ycTaHOBneHHbiX Ha AHCTaHUHOHHO ynpaBnSie

MbiX maccH nonapHo (AnSI o6eux nnocKocTefi) c npeAenaMH nepeMellleHHSI 

~50 MM. 

Opoueaypa HaCTpOHKH Ha'IHHanaCb C COBMeilleHHSI OCH ny'IKa C OCb!O KaHa-

na: npH OTKJIJO'IeHHbiX JIHH3aX H cpHKCHpOBaHHOM HallpSJ:)KeHHH Ha nnaCTHHaX 

cenapaTopa H3MeH51nHCb TOKH B MarHHTaX JlO TIOJiy'leHHSl MaKCHManbHO:Il: CKO

pOCTH C'leTa "6eraJOillHX" C'leT'IHKOB 1 npeABapHTenbHO BbiCTaBneHHblX Ha OCb 

(B o6eHX !lnOCKOCTSIX). 

To'IHOCTb ycTaHOBKH nHH3 B KaHane onpeAeJIHnacb no cMemeHHJO ny'IKa 

C OCH npH nocneJlOBaTenbHOM HX BKn!O'ieHHH. Oocne ItpOBepKH JOCTHpOBKH 1 KO

Topa51 llOKa3ana, 'ITO aneMeHTbl Mai'HHTHOl!: onTHKH H MHilleHb ycTaHOBJieHbl 

npaBHnbHO, BbmonHSinacb cneayroma51 qacTb pa6oTbi no HanaaKe KaHana : co

BMemeHHe ropH30HTanbHOI'O H306pa)KeHH51, cpOpMHpyeMOI'O nHH3aMH Q 1 H Q 2 o 

c HMnynbCHhlM KOJinHMaTOpOM. HenocpeACTBeHHhle HSMepeHHSI npocpHnH 

ny'IKa B paiioHe HMllyJihCHOI'O KOJIJIHMaTopa C nOMOillhJO "6eraJOillHX
11 

C'leT'IHKOB 

He MOI'YT CJIY)KHTh KpHTepHeM TO'IHOCTH HaBeaeHHSI H306pa)KeHH51 Ha KOJIJIHMa

TOp. B aTOM MeCTe KaHana pa3Mepbl ny'IKa onpeAeJISIJOTCSI Ha6opOM HMllYJibCOB, 
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~; 

MarHHT M2 ( ¢
2 

= 0,07 pall) BhiBOJlHT ny'ioK Ha HYlKHOe HanpaaneHHe 

H o•mruaeT ero OT paccesiHHbiX Ha KonnnMaTope 'laCTHU, 

8 TOpOH o6'beKTHB - HSCHMMSTpH'IHbiH KBapTeT KBaJlpynoJlbHblX nHH3 ( Q , 
3 

Q 
4 

, Q 
5 

, Q 
6 

) t BKniO'ISHHblH no CXSMS nc~>n¢ (Jle<)>oKyCHpOBKa, <j>OKYCHpOB-

Ka, Jl8¢0KYCHpOBKa 1 ¢0KYCHpOBKa), nepeHOCHT H306palKSHHe Ha KOnDHMaTop 

K1, ycTaHoaneHHhiH Ha TaKOM paccTOSIHHH oT MarHHTa M4, 'IT06bi npH noao

poTe ny'IKa Ha yron cp 
4 

=0,227 pall nHHeHHaSI JlHCnepCHSI 6bma CKOMneHCH

pOBaHa nonHOCTb!O, 

B aepTHKanbHOH nnocKoCTH nepBbiil: Jly6neT KBaJlpynoJlbHhiX nnHa, BKmo

'leHHbiX no CXeMe n¢, <j>opMHpyeT napannenhHbl'il: ny'IOK, npH'I~M pa3Mep ny'I

Ka B aToA nnocKOCTH onpe)lenSieTCSI Me:lKnoniOCHbiM aasopoM MarHHTa M1 

("' 80 MM), l1MnynbCHbiH KOnnnMaTOp H Mai"HHT M2 He orpaHH'IHBaiOT ny'IOK, 

CenapaUHOHHaSI CTyneHb KaHana COCTOHT 1'13 Jly6neTa nHH3 1 f./ 3 H f./ 
4 1 

npeo6paayrorunx napannenbHbiil: ny'loK B napannenbHbiil: ( TenecKonH'ie

CKaSI CXeMa), JlBYXCeKUHOHHOI"O aneKTpOCTaTH'ISCKOI"O cenapaTopa (JlnHHa KalK

JlOil: CSKUHH - 5,5 M, 3a30p MSlKJlY nnaCTHHaMH - 7 CM H HanpSilKSHHOCTb no

ng - 45 KBfCM) H KOHS'IHOI"O Jly6neTa (nHH3bl Q
5 

H Q 
6 

), <j>oKyCHpyiOille

I"O ny'IOK Ha Maccoayro ruellb K 1, MelKJlY ceKUHSIMH cenapaTopa ycTaHoaneH 

Mai"HHT M
3

, KOMneHCHpyiOIUHil: OTKnOHeHHe ny'iKa C OCH KaHana fiOJl JlSHCT

BHeM aneKTpOCTaTH'ISCKOI"O nonSI, 

BenH'IHHa aaaopa K1 onpeaenSieTCSI paaMepaMH Hao6palKeHHSI H noa6npaeT

CSI no MaKCHManhHOMY 3Ha'ISHHIO KOa<j><)>HUHSHTa nponyCKaHHSI 'iaCTHU HYlKHOI"O 

COpTa, 8 OKOH'IaTenbHOM BapHaHTe BenH'IHHa 3a3opa 15x50 M~, 

8TopaSI 'iaCTb KaHana - HSCHMMSTpH'iHbiH TpHnneT KBaapynonbHb!X nHH3 

( Q 
7 

, Q 
8 

, Q 
9 

) <iJopMHpyeT nao6palKeHHe nepeil MarHHTOM M5 ( nma 

CTI-12), I"Jle ycTaH oBneH K~nnnMaTop K2 (25x50 M~), o6ecne'iHB8IOIUHfi 

O'iHCTKY ny'IKa oT 'iaCTHU, pacceSIHHbiX Ha Maccoaofi ruenn K 1, MarnHT M5 

cp =0,280 paJl) BbiBOJlHT 'iaCTHUbl Ha HanpaaneHHe BOJlOpOJl!-IOH KaMepb1 0 
5 

a KOHe'iHbiH 06'b8KTHB ( nHH3bi {,! H {,! THna MJl-1 7) 4JopMHpyeT H30-
1 0 ll 

6palKeHH8 Tpe6yeMOil: KOH<j>HrypaUHH: OKOnO 5 CM - B BepTHKanbHOH nnoCKOC

TH H ~ 10-12 CM - B I"OpH30HTallbHOil: (<j>oTorpa<)>HpOBaHHe CBepxy), 

Ha BC~M npoTSilKeHHH KaHana ny'loK TpaHcnopTnpyeTCSI B aaKyyMe (aa

KyyMnpoaoa, cenapaTOpbi), 'ITO npeaoTaparuaeT ero yumpeHHe na-sa pacceg

HHSI Ha B03JlyXe, flpeJlyCMOTpeH pa3pb!B BaKyyMrrpOBOJl8 B pafiOHe MaCCOBOH 

6 

'···'l 

\, menH K1 paaMemeHHSI KonnHMaTopa H pernc 

ponHpyrorueil: HHTSHCHBHOCTb H npo<j>Hnb ny'IKa, 

Kpb!Tbl TOHKOH MaitnapOBOH tlHa<)>parMOit ( ~ 

3, l1ccne}:lOBaHHS napaMeTpOB ny'IKa 1'1 Bbl 

pa6oThi KaHana 

l1ccneAoBaHI'!e napaMeTpoa ny'IKa ocyruec 

3,36 faa/c, 0KOH'IaTenbHb!H no)l6op pelKHMOB 

SI"O XapaKTepHCTHK 6hinH npOH3BSil8Hbl no fl! 

¢l1Jlb" B.B. Mnnnepa
141 

Ha 38M E8CM-6 

nng MOHHTOpl'lpOBaHHSI BTOpH'IHb!X 'laCTHU 

30BanaCb CHCTeMa CUHHTHnnSIUHOHHhiX C'I~T'i 

nnaCTHHaMH Jll'laMeTpOM 15 CM H TOliiUHHOH 1 

3aHO Ha CXeMe (pi'IC, :.:!), 

Ilpo<)>1mH ny'IKa H ero nonolKeHHe B r, 

nnoCKOCTSIX HCCliSJlOBanHCb C fiOMOIUb!O "6ei 

cuHHTHnnSITOpbi 150x1 Ox2 MM3), ycTaHoaneHH 

Mb!X WaCCH nonapHO (}lnSI o6eHX nnOCKOCTe 

"t)50 MM, 

flpOUSAypa HaCTpOHKH Ha'IHHanaCb C COB 

na: npH OTKniO'ieHHbiX nHH3aX H <)>HKCHpOBal 

cenapaTOpa H3MSHSiliHCb TOKH B Mai"HHTaX Jll 

poCTH cqeTa "6erarorunx" c'leT'IHKOB, npeaat 

(B o6eHX rrnOCKOCTSIX), 

To'IHOCTb ycTaHOBKH nHH3 B KaHane or 

C OCH npH nOCliSJlOBaTenbHOM HX BKn!O'ISHHHo 

TopaSI noKaaana, 'ITO aneMeHThi MarHHTHOil: 

npaBHnhHO, abmonHSinacb cnellyroruag qacTb 1 

BMSlllSHHe I"OpH30HTanbHOI"O H306palKSHHSI, <j>O] 

c HMrrynhCHhiM KonnHMaTopoM, Henocpe; 

ITy'I;Ka B paHOHS HMITYllhCHOf'O KOnnHMaTopa C 

He MOf'yT cnylKHTb KpHTepHeM TO'IHOCTH HaBE 

TOp, 8 8TOM MSCTe KaHana pa3M8pbl ny'IKa C 
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ny6JIHKal.\Hii 06beAHHeHHOr'O HHCTHTyTa .HAepHhiX HCCJleAOBaHHii 

penpHHTbl H C006!IleHHSI 06'be.UHHeHHOrO HHCTHTyTa SI.UepHblX HCCne.UOB8-

Vf.HVf) S!B.'Hl!OTCSI C8MOCTOS!TenbHbiMH ny6nHK8UHSIMH, 0HH H3LI8!0TCSI B CO

TBHH co cT. 4 YcTaBa OVI.HV!, 0Tnii"!He npenpHHTOB oT coo6weHHi!: aaKnJO

SI B TOM, "'TO TeKCT nperrpHHT8 6y.oeT BITOCne.UCTBHH BOCITpOH3Be.UeH B 

-nn6o H8Y"'HOM *YPHane HnH anepHOLIH"'8CKOM c6o 

"P" 
"E" 
"ll" 

B 
e 
H 

n1 
J1 

10 nocneJlHHe 

ea B 3 Ba-

TeM8TH"'e

OpHi!: H3LI8-

-··-·· ··-ny aa 

Mbl 

HHOe 

.,'.''· ., 

1
·,. 
. 

.. ,, 
.,y~ 

' t 

~--
u<t ,;M 

1 - 6372 

B.B.r JiaroJieB, n.3eJIHHCKH, A.,n.KHpHJIJIOB, 
JLH.KoMoJioB. B.H.KoTOB, B.A.Ky3HeQOB, 
P .M.ne6eAeB, P .T .MaJiawKeBH'II, C.A.Hexc.AaHosa, 
M.C.HHopaA3e*, B.H.PaMxc.HH, H.C.CaHTOB, A.CaHAB'II, 
H. H. CeMeHJOWKHH 

KAHAn nonOIHTEnbHYX qACTHU 

,nnH OBnYqEHJ1H 

METPOBOR BO,nOPO,nHOR KAMEPH OHHH 

~ 
.... -- --- ----· ---·-
. . • •'.. . .. 1 • ~·- ... ~-~\ • 

~J.l;. _,_.., .. : ...... 6.-.: lr ....... , .... t .. _I:J. . 
.• t. 

..,;'~;-~~.-~ : ~-A.~~."'\~~r~;~ ; 

• &tfG.n~kHEKA ': 

*T6HnHCCKHA I'OCYA8pCTB9HHb!A yHHBepCRTeT. 
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2 

( ¢
2 

: 0,07 paa) BhiBoaHT rry'loK aa HY)KHOe aanpaaneHHe 

0 OT pacceSIHHbiX Ha KonnHMaTope 'laCTHU, 

06'b9KTHB - HeCHMMeTpH'IHbiH KB8pTeT KBaapynonbHbiX nHH3 ( Q 1 
3 

Q ), BKnJO'I9HHbiH no CXeMe Jl«t>Jl«t> (aecpOKYCHpOBK81 cpOKYCHpOB-
6 

pOBKa, ~OKyCHpOBK8) 1 nepeHOCHT H306p8)1{9HHe Ha KOnDHMBTOp 

eHHbiH Ha TaKOM paCCTOSIHHH OT Mai'HI:ITa M4, 'IT06bi npH noao

a yron cp 
4 

:0,227 paa nHH9HH8Sl aHcnepCHSI 6bin8 CKOMneHCH-

CTbJO, 

KanhHOii nnOCKOCTI:I rrepBbiH ,o.y6neT KBa,o.pynonbHbiX ni:IH3 1 BKIIlO

eMe Jl«t>, cf>opMHpyeT napannenhHbl·ii ny'loK, npH'IeM pa3Mep rryq

OCKOCTH orrpe.a.enSieTC51 Me)KrronJOCHbiM aaaopoM MarHHTa M1 

MrrynhCHbiit KonnHMaTOp 1:1 M8I'HI:IT M2 He orpaHH'II:IBaJOT IIY'IOK, 

HOHHBSI CTyneHb KaHana COCTOI:IT 1:13 ,o.y6neTa ni:IH3 1 (,! 
3 

H (,! 
4 1 

HX rrapannenhHbiH ny'IOK B napannenbHbiH ( TenecKonH'Ie

.a.ayxceKUI:IOHHoro aneKTpOCTaTH'IeCKoro cenapaTopa (.a.nHHa Ka)K-

5,5 M 1 3830p Me)Kay nnaCTHHaMH - 7 CM H HanpSI)K9HHOCTb no

) H KOiie'IHOI'O ay6neTa (nHH3bl Q 
5 

1:1 Q 
6 

) 1 cpoKyCHpyJOme

MaCCOBY!O menb K 1, Me)Kay ceKUHSIMH cerrapaTopa ycTaaoanea 

OMneHCHpy!OlllH:ll: OTKnOHeHI:Ie ny'IK8 C OCI:I KaHana IIO.O. .a.e:ll:CT

CT8TI:I'IeCKOI'O IIOn51, 

3a3opa Kl onpe.a.emieTCH pasMepaMI:I H3o6pa)KeHHH 1:1 no.a.6HpaeT

anhHOMy 3Ha'leHHJO Koacf>cf>HuHeHTa rrponycKaHHSI qacTHU HY)I{Horo 

'laTenhHOM B8p1:18HT9 Beni:I'II:IH8 3830pa 15x50 M~, 

'18CTb KaHana - HeCHMMeTpi:I'IHbiH Tpl:lnneT KBa,o.pynonbHbiX ni:IH3 

Q 9 ) cpopMHpyeT H306pa)KeHHe rrepe.a MarHHTOM ¥5 ( THII8 

yCTaH OBneH KOnnHMaTOp K2 (25x50 M~) 1 o6ecne'IHBa!OlllHH 

a OT '18CTHU, pacceSIHHbiX Ha Maccoaoii menH K 1, MarHHT M5 

pa.a) Bb!BO.O.HT 'laCTHUbl Ha HanpaaneHHe BO.O.OpO,o.!-IOH KaMepbi 1 

6'beKTHB lnHH3bi {! 1:1 (,! THna MJl-17) ,PopMHpyeT H3o-
1 0 11 

6yeMoii KOHcpHrypaUHH: OKOno 5 CM - B BepTI:IKanbHOH nnoCKOC

CM - B I'OpH30HTanbHOit (cpOTOI'pacpHpOB8HHe CBepxy), 

npOTH)KeHHH KaHana ny'IOK TpaHCIIOpTHpyeTCH B BaKyyMe (Ba

enapaTOpbl), 'ITO npe.aoTBpamaeT ero yumpeHHe 1:13-3a pacceg

e, npe.a.yCMOTpeH pa3pb!B BaKyyMrrpOBO.Qa B pa:ll:oHe M8CCOBO:ll: 

6 

IJ!H 
':~''k 

menH K1 p83M9lll9HHSI KOnnHMBTOpa 1:1 pei'I:ICTpHpy!Ollle:ll: annapaTypbi, KOHT

ponHpyJOme:ll: HHTeHCHBHOCTb 1:1 npocp1:1nh ny'IKa, Bbrxoabr H3 aaKyyMnpoaoaa 3a

KpbiTbi TOHKOH MaitnapOBOH aHacppai'MOii ( S 0,1 MM), 

3, J1ccneaOB8HI:Ie napaMeTpOB ny'IKa 1:1 Bhi6op OnTI:IManbHOI'O pelKI:IMa 

pa6oTbi KaRana 

11ccneaoaaHHe napaMeTpOB ny'IKa ocymecTanRnocb c rrpoToHaMI:I HMnynbca 

3,36 faa/C, 0KOH'I8TenhHbiit II0.0.60p pe)KI:IMOB Mai'HI:ITOB 1:1 ni:IH3 KaHana, 06C'IeT 

ero xapaKTepHCTHK 6binH npo~:~aaeaeRbi no rrporpaMMaM "«t>OKYC" 1:1 "nP0-

/4/ 
ct>I1Jlb" B.B. M1:1nnepa Ha 3BM B3CM-6, 

Jlng MOiii:ITOpl:lpOBaHI:ISI BTOpi:I'IHbiX '18CTI:IU1 cpOpMHpyeMbiX KaRanoM, 1:1Cnonb-

30BanaCb CI:ICTeMa CUI:IHTI:InnSIUI:IOHHhiX C'leT'II:IKOB S 1 t S 2 , S 
3 

t S 
4 

t :) 5 C 

nnaCTI:IHBMI:I .O.HaMeTpOM 15 CM 1:1 TOnll{I:IHOH 1 CM 1 pacnonO)K91iHbiMH 1 KBK noKa-

381iO Ha cxeMe lpHc, ::!), 

npocpHnH ny'IKa 1:1 ero rronO)K9HI:I9 B I'Op1:130HTanbHO:ll: H BepTHKanbRO:ll: 

nnocKoCTSIX HCcne.o.oaanHcb c noMOlllbJO "6eraJOmHx" C'leT'IHKOB ( Br, B 5 -

CUHRTHIIIISITOpbi 150x1 Ox2 MM3), ycTaaoaneaabrX Ha .O.I:ICTaRUHOHHO ynpaanSie

MbiX macc1:1 rrorrapao (/lnSI o6eHX nnocKOCTefi) c rrpe.a.enaMH rrepeMeiUeRHSI 

t_250 MM, 

npoue.a.ypa li8CTp0HKI:I li8'11:1H81I8Cb C COBMelll91ii:ISI OCI:I ny'IK8 C OCb!O Kalia

na: np1:1 OTKn!O'I9HHbiX nHH3aX H cpi:IKCI:IpOBaHHOM Ra1IpSI)K9HHH Ha nnaCTHRaX 

cenapaTopa 1:13M9HSIIII:ICb TOKI:I B Mai'HHTBX .0.0 TIOny'leHI:ISI MaKCI:IManbHO:ll: CKO

pOCTI:I C'leTa "6ei'8!0ll{I:IX" C'leT'II:IKOB 1 npe.o.aapi:ITenbHO BbiCTaBneHHbiX Ha OCb 

(B 06eHX nnOCKOCTSIX), 

To'IHOCTb ycTaHOBKI:I nHH3 B KaHane onpe.a.enSinacb no CMemeHHJO ny'IKa 

C OCI:I npl:l nocne.O.OB8T91IbHOM I:IX BKn!O'Ielil:ll:l, nocne itpOBepKI:I !OCTI:IpOBK1:1 1 KO

TOpaSI nOK83ana, 'ITO aneM9HTbl Mai'HI:ITHOit OIITI:IKI:I H Ml:llll9Hb ycTaHOBneHbl 

rrpaBI:InbHO, BbiiiOnRSinacb cne.a.yJOmaSI qacTb pa6oTbi no Hana.a.Ke KaHana : co

BMemeRHe I'Op1:130HTanhliOI'O 1:1306pa)KeHI:ISI1 cpopMHpyeMOI'O nl:lli38MI:I Q 1 1:1 Q 2 t 

c HMnynbCHhiM KonmrMaTopoM, Herrocpe.a.cTBeHHbie H3MepeHHSI rrpocpHnSI 

IIy'IK8 B paHORe I:IMnynhCHOI'O KOnni:IM8TOpa C IIOMOll{b!O "6ei'8!0ll{I:IX
6 

C'leT'II:IKOB 

He MoryT cny)KI:ITb Kpi:ITepl:leM TO'IHOCTI:I HaBe,o.eHI:ISI 1:1306p8)1{9HI:ISI liB KOnnHMa

TOp, B 3TOM MeCTe KaHana pa3Mepbl ny'IKa onpe,o.enSIJOTCSI Ra6opoM I:IMIIynhCOB, 
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., 

nponycxaeMb!X Ha'lanbHOA 'IBCTbiO CHCTeMbi, a OH, KBK npasHnO, 3H8'1HTenb

HbiA, H noaTOMY c<flopMHpOBBTb ya:.<oe H306pa)KeHHe HeB03MO)KH0, 11HTeHCHB

HOCTb 'laCTHU B ny'IKe ~ng scero HHTepsana HMnynbCOB TaK)Ke npHMepHO O~H

HaKOBa, H TO'IKa OfiTHManbHOA <floKyCHpOBKH HH'IeM He OTnH'IaeTCR OT COCe~

HHXo B CHny aTHX npH'IHH COBMei.UeHHe H306pa)KeHHR C HMnynbCHbiM KOnnHMa

TOpOM npOBO~RT KOCBeHHO, H3Mepgg npo<flHnb nyqxa (H HHTeHCHBHOCTb) B 

MeCTax nocne.nyiOLUHX Hao6pa)KeHHA ( aa MaccosoA menH). npH HacTpoAxe Ka

Hana ,ung 9TOA uenH HCnOnb30Bancg MeTO.U <floxanbHbiX K09cPcPHUHeHTOB/B/, 

pac'I~T KOTOpbiX 6bm npoHase.ueH Ha 3BM E3CM-6 no nporpaMMe "4>0KYC". 

I13MeHRR TOK B nHH3aX Q 3 H Q 
4 

COOTBeTCTBeHHO <floxanbHbiM Koa<fl<flH

UHeHTaM, MO)KHO C.UBHraTb H306pa)KeHHe B O.UHO:i!:, HHTepecyiOme:ii HaC nnoc

KOCTH, ocrasngg ero HeH3MeHHbiM s .upyro:ii, npH npasanbHOM nono)KeHHH 

H306pa)KeHHR OTHOCHTenbHO KOnnHMaTOpa HMnynbCHbiA HHTepsan 6y.ueT MaKCH

ManbHbiM H pacnpe,ueneHHe HHTeHCHBHOCTH Ha MaCCOBOA menH HaH6onee Y3KHM, 

Hase.ueHHe aao6pa)KeHHR Ha xonnHMaTop .uaer 6onowy10 TO'IHOCTb, ecna 

Me)K,Uy nepBbiM H KOHe'IHbiM 06'beKTHBOM HeT ,uononHHTenbHbiX nHH3, noaTOMY 

COBMei.UeHHe H306pa)KeHHR C 11K llpOBO.UHnOCb npH OTKniO'IeHHbiX nHH3aX Q 
3 

H Q 
4 

, a rpa.uHeHTbi nHH3 KOHe'IHoro .uy6neTa nepec'IHTbiBanHCb ,ung nony'le

HHR H306pa)KeHHR Ha MaCCOBOA menH npH H3MeHeHHOA CXeMe, 

nocne aacTpoAKH nepsoro o6'beKTHBa xoppeKTHposanHCb pe)KHMbi ocTano

HbiX nHH3, npo¢lHnH ny'lxa aa MaccosoA menH, nony'leHHbie nocne sbmonHeHHR 

scero KoMnnexca pa6oT, npHse.ueHbi aa pHc. 3a H 6. 

Ha KpHsoA, xapaxrepHayiOweA pacnpe.ueneHHe HHTeHCHBHOCTH 'laCTHU 

B BepTHKanDHO:ii nnOCKOCTH, HMeiOTCR ,usa MaKCHMYMa - O.UHH COOTBeTCTByeT 

npOTOHaM, ,upyro:ii - ,ueATpOHaM, flHHe:iiHOe paa,ueneHHe (paCCTORHHe Me)K.UY 

MaKCHMyMaMH) - 18 MM 1 'ITO y,uosne'l'IBOpHTenbHO CornacyeTCR C paC'I~THbiM 

3Ha'leHHeM ,ung P =3,36 ras/c H HanpR)KeHHOCTbiO aneKTpH'Iecxoro nong s ce

napaTopax - 41 xs/cM. Koa¢l¢!HUHeHT cenapaUHH (senR'IHHa, xapaKTepH3YIOWaR 

Ka'leCTBO cenapaUHH) 1 onpe,uenReMbi:ii KaK OTHOW9HH9 nHHe:iiHoro pa3,ueneHHR 

K 1IIHpHH9 H306pa)K9HHR ( WHpHHa Ha nonyBbiCOTe) 1 OKa3ancg paBHbiM 1,8, 

nocne nonHOA OTna.rtKH nepsoA CTyneHH npOBO.UHnacb KOppeKUHR TOKOB 

nHH3 H MarHHTOB BTOpo:ii H TpeTbe:ii 'laCTe:ii KaHana, B peaynoTaTe npose.rteH

HOA pa60Tbl 6binH nony'leHbl cne,uyiOWHe XapaKTepHCTHKH MarHHTHQ-OfiTH'IeCKOA 

CHCT9Mbl, 

8 

'I :J~;.~~l 

,, 
'·! 

' i, 

)i( 

··~· 

! 
\I 
~~ 

Ta6nHua 

Jlusa Ea.Ba.ta 

---------------.~--------------------~------Yro:a pOQeoa uoplq&x qacr•~ aa 
1188HJI 

laltcXM&naHYI KKDY~•c 

Te~:ec1d yro~: 

Pas»eps •soGpazeiBa (ropBs.x sept.) 
a) 1a E o.u•mtope K-I 

G) Ba KOJ:DJfatOpe i-2 

s) nepe~ so~opo~ol Eaxepol 

----------------------------------·--fiOtOlt I!Oplq&HX qactl~ I& BO~OpO~OI 
ltaKepe ~ IMDYJ:•ca 3,36 raa/c Ia IeroiC 

DepsBqHKX opO!OBOB! 

a) ~el !pOl II 

G) DpO!OBB 

Upoec• flloBOBIIX qacr•~ sa 
B0,'40p0,1UIOI lt8ll8p8 ( P, 1T+) 

noTOK .rteli:TpOHOB H8 K8Mepe H npHMeCb ci>OHOBhiX ~ 

no pa3HHUe BO BpeMeH8X nponeTa H8 6aae a 80 Me 
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eMbiX Ha'lanbHOH 'laCTb!O CHCTeMbi, a OH, KaK 1Ip8BHnO, 3Ha'IHTenb

OSTOMY c<jlopMHpOBaTb yaKOe H306pa)KeHHe HeB03MO)KHO, l1HTeHCHB

CTHU a ny'IKe ang acero HHTepaana HMnynbcoa TaK)Ke npHMepHo oaH

TO'IKa OIITHManbHOH <jloKyCHpOBKH HH'IeM He OTnH'IaeTCR OT cocea-

'Hny STHX npH'IHH COBMeiUeHHe H306pa)KeHHR C HMrrynbCHbiM KOnnHMa

OBOaRT KOCBeHHO, H3Mepgg npo<jJHnb rry'IKa (H HHTeHCHBHOCTb) B 

ocneayJOIUHX H306pa)KeHHH ( Ha MaCCOBOH ruenH) • flpH HaCTpOAKe Ka
/5/ 9TOH uenH HCIIOnb30Bancg MeTOa <jloKanbHbiX K094$HUHeHTOB , 

TOpbiX 6hin npo1:1aaeaea Ha 3BM E3CM-6 no nporpaMMe "II>OKYC". 

eHRR TOK B nHH3aX Q 3 H Q 4 COOTBeTCTBeHHO <jJOKanbHbiM KOS<jl<jJH

MO)KHO caa~:~raTb ~:~ao6pa)KeHHe a oaaoP.:, HHTepecyJOrueA Hac nnoc

raangg ero HeHaMeHHbiM a apyro:li. TlpH npaaHnbHOM nono)KeHHH 

HHR OTHOCHTenbHO KOnnHMaTopa HMrrynbCHbiH HHTepaan 6yaeT MaKCH

H pacnpeaeneHHe HHTeHCHBHOCTH Ha MaCCOBOH IUenH HaH6onee y3KHM, 

eaeHHe H306pa)KeHHR Ha KOnnHMaTOp aaeT 60nb!UYIO TO'IHOCTb, eCnH 

pabiM H KOHe'IHbiM o6'beKTHBOM HeT aononHHTenbHbiX n~:~aa. ITosToMy 

He H306pa)KeHHR C l1K npoaoaHnOCb 1IpH OTKnJO'IeHHbiX nHH3aX Q 
3 

a rpaaHeHTbi n~:~aa KOHe'IHoro ay6nera nepec'IHTbiBanHCb ang nonyqe

a)KeHHR Ha MaccoaoA ruenH npH H3MeHeHHOH cxeMe, 

e HaCTpOHKH nepBOI'O 06'beKTHBa KOppeKTHpoaanHCb pe)KHMbl OCTanb-

TJpo<jJHnH IIY'IKa Ha MaCCOBOH ruenH, nony'leHHbie nocne BbiiiOnHeHHR 

nneKca pa6or, np~:~aeaeHbi Ha pnc. 3a H 6. 

KpHaoA, XapaKTepH3YJOWeA pacnpeaeneHHe HHTeHCHBHOCTH 'laCTHU 

nbHOH IInOCKOCTH, HMeJOTCR aaa MaKCHMyMa - oaHH COOTBeTCTayeT 
1 

, apyroA - ae:lirpoHaM. flnaeAaoe paaaeneane (paccTORHHe Me)Kay 

aMH} - 18 MM, 'ITO yaoaneraopHrenbHO cornacyeTcg c pac'I~THbiM 

ang P =3,36 fsa/c H aanpg)l{eHHOCTbJO aneKTpH'IeCKoro nong a ce

- 41 KalcM. Koa$<!JHUHeHr cenapauHH (aenH'IHHa, xapaKrepHayroruag 

cenapaUHH J, onpeaengeMbiA xaK oraoweHHe nHHeAaoro paaaeneaHg 

H306pa)KeHHg ( WHpHHa H8 IIOnyBbiCOTe), OKaaancg paBHbiM 1,8. 

e nonaoA ornaaKH nepaoA cryneHH npoaoaHnacb xoppexuHg roxoa 

I'HHTOB BTOpoA H TpeTbeA 'laCTeA KaHana. B peaynbTaTe npoaeaeH

bi 6hinH nony'leHbi cneayiDIUHe XapaKTepHCTHKH Mai'HHTHQ-OIITH'IeCKOA 

8 

\;I ,, 

! 

\' /~ 

Ta6nHua 

Jluaa :a:&Hua 

Yro.1 poz,~;eua B!OplqJDix qacr•~ Ra 
101118111 

la:a:cx.&A&BYI KKDY.I•c 

Teo~ecJUII yro.1 

Pasxeps BsoGpazea•a (rop•s.x aepr.) 
a) Ha KO.UIMB.tOpe K-1 

d) Ba KO.IDJiafOpe i-2 

B) nepe~ ao~opo~ol K&Kepol 

noro:a: aropBqaax qacr•~ aa ao~opo~ol 
:a:a:vepe ~ IKDY.I•ca 3,36 raa/c B& IeiOI0 

DepBiqKKX DpOtOBOB! 

a) Ael rpoaaa 
d) DpOtOIIII 

ITpuec• 4iOHOBIIX qacr•~ aa 
BO,li;OpO,JUIOI :a:a:vepe ( P, JT+) 

I2I :v 

22° 

4 raa/c 

212o.ro-4c~a..; 

2Sxio J 
32xl5 .,;. 

95135.;. 

4 

50 

I~ 

noTOK t:teiiTpOHOB H8 K&Mepe 1:1 npHMeCb ~OHOBhiX '18CTHU H3Mep5UIHCh 

no pa3HHue BO apeMeaax nponera aa 6a3e "' 80 M, 
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4, 06ny'leHHe MeTpOBOH BOilOPOJlHOH ny3b!pbKOBOH KaMepbl 

ny'IKOM }leHTpOHOB 1'1 Bbi}leJieHHe KaHana peaKUI'II'I d p -+ p p n 

B Hrone 1871 rolla 6hiJia npoBeneaa aKcnoaHUHH MeTpOBOH BOAOPOAHOH 

nyshipbKOBOH KaMephi B ny'IKe cenapHpoBaHHhiX neilTpoHoB. OapaMeTphi ny'IKa 

onpeneJIHJIHCb no H3MepeHHHM Ha ny'IKOBblX TpeKaX, no KHHBMaTHKB B3aHMD

JleHCTBHH, a TaKlKe no HMnynhCHOMY pacnpeneneHHID cneKTaTOpHblX HYKJIOHOB, 

Yron norpylKeHHH ny'IKOBhiX TpeKOB A =0,005±_0,005 panHaH, pas6poc no asH

MYTY /l,.cjJ =±_0,005 paJlHaH, !1MnynbC ny'IKa, onpe}leJieHHbiH C nOMO!Ub!O KHHeMa

TH'IeCKOrO iPHTa peaKUI'II'I dp -+ p p n , nony'leH paBHbiM 

P d = (3,37±_0,07) faBle. 

Opouenypa OUBHKI'I HMnyJibCa C nOMO!Ub!O iPHTHpOBaHHR peaKUI'IH 6e3 HBHTpaJib

HOH 'laCTHUhl l4C iPHT) npH sanaHHH lliHpOKHX npenenOB Ha pa36poc ny'IKa 

B KlfHeMaTif'IBCKYID nporpaMMY nana 

pd (3,39:!:_0,05) faBle. 

OueHKa no cpenHeMY aHa'leHHID HMnynbca cneKTaTopa B peaKUHH dp ~ ppn 

npHBeJia K 3H8'1BHifiD 

pd (3,44:!:_0,02) faBle. 

OueHKa cocTaBa ny'IKa B pa6o'leil o6nacTif KaMephi 6bma npoBeJleHa Ha 

OCHOBe 1i3BeCTHb!X naHHb!X no nohHOMY CB'IBHifiD pp - If dp -B3alfMOJlBHCT

BHHI61, Opii aTOM npeae6peranocb B03MOlKHOH npliMBCb!O TT + -Me30HOB. nong 

JlBHTpOHOB B nOTOKB 3apH)KBHHb!X 'laCTHU N , BXOJlHlliBM B paoO'IYID o6naCTb 

KaMephl, BhlpalKaeTCH K8K 

K 

NB3 

N 
- 1 

-na I 
e PP 

+ e 
-na I 

PP 

- e 
-nadpl 
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rne N Ba. - nonaoe 'IHcno B3alfMoneilcTBHfi B pa6o~ 

pa60'IBH o6naCTif 0 n - 'IHCJIO H}lep BOAOpona B 1 CM( 

dp -B38HMOJlBHCTBHH, a - nonHoe CB'IBHife 
pp 

0pH OUBHKB 'II'ICJia TpeKOB 1'1 'IHCJia B3aHMOJleHC1 

TI'IBHOCTb 'npOCMOTpa, paBHaH 99%x/, 1'1 KoaiPiPHUI'IBHT 

Bb!X TpBKOB l "" 2%), 

BenH'IHHa k , onpeJleneaaag aa craTHCTHKe 500 

a oil: 

k =0,7:!:_0,1. 

EcTeCTBBHHo, 'ITO nong dp -BaaHMoneilcTBHH m npH 

C'leT 60JiblliOH BBJII'I'II'IHbl a dp 

m =0,81:!:_0,06. 

llocTaTO'IHO rpyoag 3a C'leT HeAOCTaTKa CBBJleHHH nc 

OUBHKa AOJII'I dp -B3alfMOJlBHCTBI'IH no 'laCTOTe nOHBJl 

}lana m ::. 0,9. 

llJIH COnOCTaBneHHH aTHX pe3yJibTaTOB C Jl8HHbl 

MepeHHHM BpBMBHI'I nponeTa, MOlKHO y'leCTb ITOTBpH AE 

HJlepaoro B3aHMOJlBHCTBI'IH C BellieCTBOM Ha rryTH 'laC 

KaMepbi, 

k 
k e n 

" d k e-"" a. n. I. 
O 'I I t 

d 
-~a n I 

i i 

+ ( 1 - k ) -~a .P n 1 o e ., i i 

rne k O - JlOJIH HefiTpOHOB B rry'IKB B o6JiaCTI'I lf3MeJ: 

Ta, CyMMHpOBaHHB rrpOBOJlHTCH no BCBM cpenaM, 

YMBHblliBHI'IB AOJII'I JlBfiTpOHOB, ooyCJIOBJIBHHOB aTOfi I 

BHTb (3-4)%, 

PesynbTaTbi oueHoK no B3aHMoneilcTBHHM B Kall 

rrponera cornacyiOTCH, 

xl 
341$eKTHBHOCTb OUBHBHa no AByKpaTHOMY HBG 

H He Y'llfTwBaeT CiiCTeMaTH'IeCKHX rrorepb B ynpyro11 

Ha MaJihie yrJibi, 
11 



, 06ny'leHHe MeTpOBOH BOAOPOAHOH llY3b!pbKOBOH KaMepbl 

ny'lKOM nel'\TpOHOB H BhlAeneHHe KaHana peaKUHII. dp -+ pp n 

ne 1871 rona 6brna npoaeneaa aKcno3HUII.H MeTpoaoit aonoponHofi 

OH KaMephl B ny'!Ke cenapHpOBaHHh!X nefiTpOHOB, DapaMeTpbl ny'!Ka 

HCb no H3MepeHHHM Ha ny'lKOBb!X TpeKaX 1 no KHHeMaTHKe B3aii.MO-

a T8K)Ke no HMTiynhCHOMY pacnpeneneHII.IO cneKT8TOpHbiX HYKJIOHOB, 

Y*eHHH ny'lKOBhiX TpeKOB 'A =0,005;!:_0,005 panHaH, pa36poc no a3H

=;!:_0,005 panHaH, V!MnyJibc ny'!Ka, onpeneneHHhifi c noMOillhiO KHHeMa

ciJHTa peaKUHH dp -+ p p n 1 llOJiy'leH paBHh!M 

pd (3,37;!:_0,07) raa/c. 

oueHKH HMnynbca c noMOillhiO ciJHTHpoaaHII.H peaKUHfi 6e3 HefiTpanb

HUhi ( 4C ciJHT} npH sanaHHH umpoKHX npenenoa Ha pa36poc ny'IKa 

TH'IeCKYIO nporpaMMY nana 

p d = (3,39;!:_0,05) faa/c. 

0 cpenHeMY 3Ha'leHHIO HMnyJihCB cneKTaTopa B peaKUII.II. dp -> ppn 

K 3Ha'leHHIO 

pd (3,44:t.,0,02) faa/c. 

HKa cocTaaa ny'!Ka a pa6o'lefi o6nacTH KaMepbi 6biJia 'npoaeneaa aa 

saecTHbiX naHHhiX no noJIHOMY ce'leHHIO pp - 11. dp -a3aHMoneitcT

pH 9TOM npeae6peranOCb B03MO)KH0ll npHMeChiO 1T + -Me30HOB, llonH 

B B nOTOKe 3apH)KeHHhiX '18CTII.U N 1 BXOAHUieM B pa60'IYIO o6JiaCTb 

Bblpa)KaeTCSI KaK 

NB3 
- 1 

N 

-na I 
e PP 

+ e 
-na I 

PP 

- e 
-na I 

dp 

10 

rne N53.- nonaoe 'lHCJio a3aHMoneficTBHfi a pa6oqefi o6nacTH, - AJIHHa 

pa60'lell 06JiaCTH 1 n - 'lHCJIO HAep BOAOPOAa B 1 CM3, adp- nonaoe Ce'leHHe 

dp -asaHMoneficTBHH, a - nonHoe ce'leHHe pp -a3aHMO.QeficTBHSI, 
pp 

DpH oueHKe '!Hcna TpeKoa H 'lHcna asaHMOAel'lcTBHH y'lHThiBanacb sciJ<jleK

THBHOCTb 'npOCMOTpa, paBHaH 99%X/, H K09clJclJHUHeHT npHC'lii.ThiBaHHH Heny'lKQ

BhiX TpeKOB ( :=. 2%), 

BeJIH'lHHa k , onpeneneHHaSI Ha cTaTHCTHKe 500 co6biTHfi, oKasanacb paa-

a oil: 

k =0, 7:t.,O,l. 

EcTeCTBeHHo, 'ITO noJIH dp -B3aHMoneficTBHfi m np11. 8TOM 3aMeTHo BbiUie 3a 

C'leT 60Jibll!OH BeJIH'lHHbl a dp 

m =0,81:t.,0,06. 

nocTaTO'lHo rpy6aH 3a C'leT aenocTaTKa caeneaHfi no napuHaJibHbiM ce'leHHHM 

OUeHKa AOJIII. dp -B3aHMOAeHCTBHll no 'laCTOTe llOHBJieHHSI 4-Jiy'leBbiX C06b!THH 

nana m ::. 0,9, 

ilJISI COnOCTBBJieHHH 9TII.X pe3yJibTaTOB C naHHbiMH, noJiy'leHHbiMII. no 113-

MepeHHHM BpeMeHH npoJieTa1 MO)KHO yqeCTb llOTepH nel'\TpOHOB B ny'!Ke sa C'lElT 

HAepHoro B3aHMOAefiCTBHSI C BeUieCTBO~ Ha nyTH 'laCTHU AJISI pa6oqel'\ o6naCTH 

KaMepbi, 

k 
k e 

n 

k e-~ aid ni 1; 
0 

d 
-~a n I 

i i 

+ ( 1 - k ) -~a .P n 1 o e z i i 

rAe k
0

- AOJIH HeHTpOHOB B ny'!Ke B 06JiaCTH H3MepeHHll no BpeMeHH npone-

Ta, CyMMII.pOBBHHe npOBOJJ.II.TCH no BCeM CpeAaM, PaC'!ElTbl nOK838JIH, 'ITO 

yMeHbllleHHe AOJIH ):lefiTpOHOB, o6yCJIOBJieHHOe 8TOll npH'lHHOll, MO)KeT COCTa

BHTb ( 3-4) %, 

PesyJibTaTb! OUeHOK no B3aHMOnefiCTBHSIM B KaMepe H MeTOAOM BpeMeHH 

nponeTa cornacyiOTCH, 

x/ 
34JciJeKTHBHOCTb oueHeHa no ABYKPBTHOMY He3aBHCHMOMY npOCMOTpy 

H He y'lHThiBaeT CHCTeMaTH'IeCKHX noTepb B ynpyrOM p p - II. dp -pacceHHII.II. 

Ha MBJibie yrJihi, 
11 



l.t. :· I, 

B o6naCTH HCCne}lyeMb!X HMnynbCOB C 60nbWHM Ce'l9HH9M ( '" 70% OT 

nonHoro ceqeHHSI dp -B3aHMOJleiicTBHH) HJleT peaKUHSI dp .... p p n. MeTOJlH'le

CKHe npeHMyWeCTBa HCnOnb30BaHHSI Jl9HTpoHa B KaqeCTBe 6oM6apJlHpyroweH 

qac'I;'HUbl n03BOnSiroT H3y'laTb noBe}leHHe HyKnOHOB-cneKTaTopoB, peaKUHID np -

nepe3apSIJlKH H PSIIl llPYI'HX aonpocoa. 

B CBSI3H c aTHM npoBelleHa oueHKa npHMeceii B KaHan dp ... ppn B ycno

BHSIX CenapHpOBaHHOI'O ny'IKa, 

npH noMOWH nporpaMMbl FAKE c BBelleHHbiMH KOHCTaHTaMH KaMepb/7 I 

6binH nporeHepHpOBaHbi KaHanhi peaKUHA p p -B3aHMOileACTBHA, OT KOTOpb!X 

0)KHJlanCSI HaH60nbWHA BKna}l B HCCneJJyeMbiH KaHan, feHepHpOBanOCb no 100 

C06biTHA peaKUHH 

1. 

2. 

3. 

4. 

PP 

pp 

pp 

pp 

+ 
.... P17 N 

+ 
P" N 17 o 

' 
-+ 

-+ PP17° , 

-+ pp 170170 

nocne pacql!Ta KHHeMaTHKH H Hll9HTH¢lHKaUHH no 06bi'IHbiM KpHTepHSIM 

CYMMapHaSI npHM9Cb H3 9THX KaHaliOB B peaKUHID pd. -> p p n OUeHeHa KaK 

(1,2:!:,0 ,5) %. 

C llPYI'OH CTOpOHhi, reaepaUHSI H nocneJlyiDlllHH aHaliH3 KaHana p d -+ p p n 

nOKa3anH, 'ITO OKOliO 16% C06biTHA YXOilHT B ¢loHOBbl9 KaHanhi, npHMeHeHHe 

}lOnOnHHTenbHOI'O KpHT9pHSI - HaliH'IH9 HYKliOHa-cneKTaTopa BO B3aHMOil9HCT

BHH - CHH)KaeT aTy BenH'IHHY JlO (1-2)%, 

Pa6oTa c peanbHbiMHx/ p p- H 
1 
dp- B3aHMOJleAcTBHSIMH noJlTBepJlHna 

npHB9Jl9HHbi9 OUeHKHo 

B Ka'leCTBe HnnrocTpaUHH KaHana d p ... p p n npHBOilHM pacnpe}leneHHe 

KBaJlpaTa H9JlOCTaroweA MaCCbl llliSI aTOI'O KaHana (pHC, 4a), a TaK)K9 XapaK

TepHbiA }lnSI HyKnOHOB-CneKTaTOpOB nHK B HMnynbCHOM pacnpe}l9ll9HHH 6b!CT

pb!X HyKnOHOB ( > 1,2 faa/c) B na6opaTOpHOH CHCTeMe KOOpJlHHaT (pHC, 46), 

CpellHSISI BenH'IHHa MaCChl HeiiTpOHa H Cp91lHSISI BenH'IHHa HMnynbca cnexTaTopa 

H3 pHCo 4 COOTBeTCTB9HHO paBHbi: 

x/BbinO nonyqeHO 2000 ¢loTOI'pa¢lHA B npOTOHHOM ny'IKe npH aTOM HMnynbCe, 

12 

mN = (0,939;t.O,Ol8) fss/c, 

P = ( 1,72+0,01) fsa/c. s • -

B 3aKniD'leHHe 6naro}lapHM E.C. Ky3Heuoay H 

CY*IleHHSI H noMowb B pa6oTe, COTPYilHHKOB ceKTopl 

KaMepb! OTJlena BOilOpOilHbiX KaMep nB3 H COTPYilHHKI 

¢lH3H'l9CKOH annapaTypbl 3a nOMOWb B Hana}lKe KaHam; 

EnaroJlapHM coTpyJlHHKOB OTJlena o6pa60TKH ¢lHnbMO 

3a nOMOWb B o6pa60TKe JlaHHb!X, 

nHTepaTypa 

1. D.C.Brunt, M.J.Clayton, B.A.Westwood • 
v. 187, NO. 5, 1856 (1969) • 

2, E.M. KynaKOBa, n.A. CMHpHOBa, B,B. <Z>eoKTHCTOB, 
.Qy6Ha, 1966, 

3, 3neKTpo4JH3H'IeCK8SI annapaTypa npoMbiwneHHoro aar 
HHK, rocaToMH3AaT, M., 1968, 

4. B.B. MHnnep, npenpHHT mum, 9-8582, .Qy6Ha, 196 

5, B,H, KoTOB, B.B. MHnnep. <l>oKycapoBKa H paaAeneH 
BbiCOKHX aHeprHil. ATOMH3AaT, MoCKBa, 1969, 

6.CERN-HERA 70-2. Compilation. J.D.Hausen 
N.Tovey. 

7. B.B. rnaroneB, r • .a. necTOBa. OHHH, 1-4906, .Qy6HI 

PyKonacb nocTynHna B H3AaTellbCKJ 
7 anpenSI 1972 I'OJ:Ia, 

18 



HCCneayeMb!X HMnynbCOB C OOnbWHM Ce"ieHHeM ( "' 70% OT 

ce"ieHHSI dp -BaaHMoaei!:CTBHi!:) HlleT peaKUHSI dp ... ppn• MeTOllH"ie

HMywecTBa HcnonbaosaHHSI aei!:TpoHa B Ka"ieCTBe 6oM6apaHpyromeA 

HyKnOHOB-COeKTaTOpOB, peaKUHID np -

H PS!ll apyrHx sonpocos. 

oueHKa npHMecei!: B KaHan dp ... ppn B ycno-

noMOWH nporpaMMhi FAKE c BBeaeHHbiMH KOHCTaHTaMH KaMepb/71 

HepHpOBaHbl KaHanhi peaKUHi!: p p -B3aHMO.Qei!:CTBHi!:, OT KOTOpb!X 

BKnaa B HCCneayeMb!i!: KaHan. feHepHpOBanocb no 100 

peaKUHi!: 

+ 
PP ... p" N 

+ 
pp ... P77 N 11°, 
pp ... PP77 

0 

' 

pp ... pp 77°77°. 

KHHeMaTHKH H H.QeHTHcPHKaUHH no OObl"iHb!M KpHTepH51M 

H3 9THX KaHanOB B peaKUHID pd. -+ p p n OUeHeHa KaK 

cTopoHhr, reHepauH51 H nocneayiOWHi!: aaanHa KaHana p d -+ p p n 

OKono 16% COOb!THi!: YXOllHT B cPOHOBbie KaHanbr. npHMeHeHHe 

KpHTepHSI - HanH"iHe HyKnOHa-cneKTaTOpa BO aaaHMO.Qei!:CT

H~aeT STY BenH"iHHY llO (1-2)%. 

C peanbHbiMHx/ p p- H dp- B3aHMO.Qei!:CTBHSIMH llOllTBepaHna 

oueHKu. 

cTse unniOcTpauuu KaHana dp ... p p n npuBOllHM pacnpeaeneHue 

HeaocTaiOmei!: Maccbr anSI sToro KaHana (puc. 4a), a TaK~e xapaK

HyKnoHos-cneKTaTopos nuK B uMnynbCHOM pacnpeaeneHHH obrcT

( > 1,2 fss/c) B naf5opaTOpHoi!: CUCTeMe KOOpllUHaT (puc. 46), 

u cpeaHRSI Benu"iuHa uMnynbca cneKTaTopa 

nony"ieHo 2000 cPOTorpa!Pui!: B npoTOHHOM ny"iKe npu aToM uMnynbce. 

12 

mN = (0,939:!:.,0,018) fss/c, 

P s =; ( 1,72:!:.,0,01) faBle. 

B aaKnro"ieHue 6naroaapuM E.C. KyaHeuosy u B.H. CTpenbuosa aa o6-

cy~aeHH51 H llOMOIDb B paoOTe, COTPYllHUKOB CeKTOpa MeTpOBOi!: BOllOPOllHOi!: 

KaMepb! OT.Qena BOllOPOllHb!X KaMep nB3 H COTPYllHUKOB OT.Qena 9KCnnyaTaUUH 

cPU3U"i9CKOi!: annapaTypbl 3a llOMOWb B Hana.QKe KaHana U 9KC003HUHH KaMepble 

EnaroaapuM COTPYllHHKOB oTaena o6pa60TKU !PunbMOBOi!: UHcPOpMaUHU nBT A 

aa nOMOIDb B of5paf50TKe aaHHbiX. 

nHTepaTypa 

1. D.C.Brunt, M.J.Clayton, B.A.Westwood. Phys. Rev., 
v. 187, NO. 5, 1856 (1969). 

2. E.M. KynaKOBa, n.A. CMHpHOBa, E.B. 4>eoKTKCTOB. Ol1Hl1, E3-11-4910, 
.Uy6aa, 1966. 

3. 3neKTpO<jJH3H'IeCKaH annapacypa npOMbiwneaaoro H3I'OTosneHHH. Cnpaso'I
HHK, rocaTOMH3.QaT, M., 1963. 

4. B.B. Mannep. npenpHHT Ol1Hl1, 9-3582, .Uy6aa, 1967. 

5. B.H. KoToB, B.B. MHnnep. 4>oKycHpOBKa H paaaeneaae no MaccaM 'laCTHil 
BhiCOKHX aaeprHll. ATOMH3.QaT, Mocxsa, 1969. 

6.CERN-HERA 70-2. Compilation. J.D.Hausen, D.R.Morrison, 
N.Tovey. 

7. B.B. rnaroneB, r • .a. necTOBa. Ol1Hl1, 1-4906, .Uy6aa, 1970. 

Pyxonacb nocTynana B H3.QaTenbCKHll oTaen 
7 anpenH 1972 ro,~:~a. 

lS 



TH HCCneayeMhiX HMITynbCOB C OOnbiiiHM Ce'ieHHeM ( == 70% OT 

HSI dp -saaHMOJleAcTBHA) HJleT peaKUHR dp .... p pn. MeTOJlH'ie

ecTsa ucnonbaosaHHR aeATpoaa s KaqecTse 6oM6apaupyromeA 

nSiroT H3y'iaTb noseaeaue HyKnoaos-cneKTaTopos, peaKuHro np -

PS!ll apyrux sonpocos, 

c aTHM nposeaeHa oueHKa npuMecea B KaHan dp -+ ppn s ycno-

IBaHHOI'O ny'iKa, 

mH nporpaMMhi FAKE c sseaeHHhiMH KOHCTaHTaMH KaMephr/7/ 

HposaHhl KaHan hi peaKUHA p p -B3aHMOJleACTBHA, OT KOTOpb!X 

onbiiiHA BKnaa s uccneayeMbrA KaHan, feaepHposanocb no 100 

HA 

+ 
P 17 N 

.... + 
P17 N 17° . 
p p 170 . .... 

.... pp 170170 • 

C'i~Ta KHHeMaTHKH H HJlaHTH<IJHKaUHH no OOhi'iHb!M KpHTepHSIM 

HMecb H3 aTHX Kaaanos s peaKuHro p a -+ p p n oueaeaa KaK 

cTopoHhr, reHepauHR H nocneayromua aHanua KaHana p d ... p p n 

OKOno 16% COOh!THA YXOJlHT B <IJOHOBbie KaHanbr, flpHMeHeHHe 

0 KpHTepHSI - HanH'IHe HyKnOHa-cneKTaTopa BO B3aHMOJleACT

aTy senH'iHHY JlO (1-2)%, 

peanbHhiMHX/ p p- H dp - B3aHMOJleACTBHSIMH ITOJlTBepaHna 

UeHKH, 

se HnnrocTpauHH KaHana dp ... p p n npHBOJlHM pacnpeaeneHHe 

TaiOmea MaCChi ang aToro KaHana (pHc, 4a), a TaK)!{e xapaK

noaos-cneKTaTopos nuK s HMnynbcHoM pacnpeaeneHHH ObiCT-

> 1,2 fas/c) B naoopaTOpHOA CHCTeMe KOOpJlHHaT (pHC, 46), 

Ha MaCChi HeATpOHa H cpeJlHSISI BenH'iHHa HMnynbCa CITaKTaTopa 

aTCTBeHHO paBHhr: 

'ny'leHO 2000 <IJoTorpa<IJHA B npoTOHHOM ITY'iKe llpH STOM HMnynbCe, 

12 

m N = (0,939±.0,018) f as/c, 

P = ( 1 ,72+0,01) faa/c, s • -

B aaKnroqeHHe 6naroaapHM E,C, Kyaaeuosy H B.H. CTpenbuosa aa o6-

cy)KJleHHSI H ITOMOI1lb B paooTe, COTPYllHHKOB CeKTOpa MeTpOBOH BOJlOPOJlHOH 

KaMepb! OTJlena BOJlOpOJlHb!X KaMep nB3 H COTpyJlHHKOB OTJlena SKCnnyaTaUHH 

<IJH3H'iaCKOA annapaTyph! 3a noMOI1lb B HanaaKe KaHana H 9KCIT03HUHH KaMeph!, 

EnaroaapHM COTPYllHHKOB OTaena o6pa6oTKH ¢HnbMOBOA HH¢opMaUHH naT A 

aa nOMOI1lb B OopaOOTKe JlaHHb!X, 

nHTepaTypa 

1. D.C.Brunt, M.J.Clayton, B.A.Westwood. Phys. Rev., 
v. 187, NO. 5, 1856 (1969) • 

2. E.M. KynaKosa, n.A. CMHpHOBa, B.B. <l>eOKTHCTOB, OH.RH, B3-11-4910, 
.Qy6Ha, 1966, 

3, 3neKTpcxjlaaaqecKaSI annapacypa npOMhrwneaaoro aaroTosneHHSI, Cnpasoq
HHK, rocaTOMH3LIBT, M., 1963. 

4, B.B. Mannep. npenpHHT OH.RH, 9-3582, .Qy6aa, 1967. 

5, B.H. KoTos, B.B. Mannep, <l>oKycuposKa H paaLteneaue no MaccaM 'IBCTHU 
BbiCOKHX aaepralt, ATOMH3LIBT, MOCKBB, 1969, 

6.CERN-HERA 70-2. Compilation. J.D.Hausen, D.R.Morrison, 
N.Tovey. 

7. B.B. fnarones, r • .a. necTosa. OH.RH, 1-4906, .Qy6aa, 1970, 

PyKOITHCb ITOCTynana B H3LIBTenhCKHlt OTLten 

7 anpenSI 1972 roLta. 

13 
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ICD.rtLI~A.I1'~;=,..,_ loi8CIIIIAj 'fl)"(ff'Mjc 
=::::::·~~loW) 
·-~AUI'flel 
0- MtftUMIII. 

--~ 

PHc, 1. CxeMa pacnonolKeHHH Kaaanos BTOpH'lHbiX 'lSCTHU aa CHHxpocflaaoTpo

He OHHH, 

14 

. 1' r v iA~ r ii v~~-r n 
'll:'l"..r' llf~ II> Q? •••• 

PHC, 2, 0nTH'l8CK8H CXeMa H XOll ny'lelt B I'OpH30HT 

nnocKOCTHX, CnnowHaH nHHHH - ropH30HTanbHSH nne 

BepTHKSnbHSH nnOCKOCTb; WTpHX-nyHKTHpHSH - llHCn 

fD Nc-eaJ IN (GmN.ta.) 

4.0 

0.1 
p 0.9 

Ql 
Ql 

0.7 
0.7 

Ql 
0.6 

0.5 0.5 

Q~ 
0.~ 

o.s 113 

Ill 0.2 
ct 

0.4 A I \ 0.1 

--~ ·10·· .fl -1 ·~ 0 ~ I II ji,.. oJO ·10 

'!) 
·10 0 

5) 

PHCo 8, npocjlHnb ny'lK8 H8 MSCCOBOA lllenH Kl: a) B 

6) B I'OpH30HT8nbHOA nnOCKOCTH, 

15 
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~pl:I~ 

-..-· ~«<IU.j(.pl-ltr»/e 
~~~--loW) 

·-~.Mdbl 
0-I'Dtttumtll-·--

pacnonOlK9HUH KaHanOB BTOpU'IHblX 'ISCTUU HS CUHXpocjla30Tpo-

14 

. 1'i v iErf r ii v•~~·-r n 1if i i ,~ - ~ ,., ~~ Q! Q7 Ql Qf 

... 

Puc. 2. OnTu'leCKaH cxeMa u xoa nyqeA s ropu30HTan&aoA H sepTuKan&aoA 
nnocKOCTHX. CnnowaaH nHHUH - ropu3oHTan&HaH nnocKocTD; nyHKTHpHaH -
BepTHKan&HaH nnOCKOCTb; WTpUX-nyHKTUpHaH - aucnepCUHo 

iD Nt-tlJ I Ntam•.I8.J 
4.0 

0.1 p 0.9 

0.1 
aa 

Q7 
0.7 

llli 
0.6 

Q5 QS 

Q% 
0.~ 

as 0,! 

Q2 0.2 

" O.i /'\ Qj 

--~·liii·•-11 .. -IIO~&IIil..,.iO •10 

a) 
!II ... ·«< 0 

5) 
iO Ill 

Puc. S. Opocjlun& ny'IKa Ha MaccosoA mena Kl: a) B sepTuKan&aoA nnocKocTu, 
6) B ropU30HTanbHOA nnOCKOCTUe 

15 
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Y CJIOBHB 06MeHa 

npenpHliTbl H coo6IUeHHH Ol1Hl1 paCCbin8IOTCH c 
HMHOro 06MeHa,yHHBepCHTeT8M 0 HHCTHTyTaM, JI861 

HBY'IHbiM rpynnaM H OTLleJibHbiM Y'i9HbiM 6onee 5C 
nonyqaTeJIHM H3L18HHli Ol1Hl1 npeLlOCT8BJIH9TCH 

SIBHTb HHHUHaTHBY B 6ecnJiaTHOli noCbiJIKe ny6JII1K8 

06MeHa npHHHMaiOTCH Hay'IHbie KHHrH, )!(ypHaJibl 1 

ny6JIHKaUHH no TeMaTHKe 011fll1, 
EL1HHCTB9HHbiH BHLl ny6JIHK8UHli 1 KOTOpbili HaM 

9TO penpHHTbl (OTTHCKH CTaTeli 1 y)!(e ony6JIHKOBaHB 

1:::1 PHL19 CJiyqaeB Mbl C8MH 06p8IU89MCH K Hay'l 

6onee KpynHbiM nony'I8T9JISIM H8IUHX H3L18HHil: - C 1 

CJiaTb HaM K8KH9-JIH60 KHHrH HJIH BblllHC8Tb llJISI Hl 

)!(ypH8Jlbi1 H31l8IOIUH9CSI B. HX CTp8R8X, 

OT~e.llbHlie 3anpoc1 
l13L18T9JlbCKHli OTL19Jl 9)!(9rOilHO Bhlll0JIH519T OKOJ 

COB HB BbiCbiJIKY H31laHHli 01:1fl1:1, B TaKHX aanpoc 

YK83biB8Tb HHil9KC 3anpaUIHB89MOrO H31l8HHSI, 

A.npeca 

nHCbMS no BC9M BOnpOCSM o6M9H8 ny6JIHKaUHl 

oTnenbRbie H31lBRHH cnenyeT HanpaBJISITb no anpecy: 

MocK sa, 

rnaBHbitl I1D'I:JT8MT, IIIH 

H3aaTenbcKHil oTaen 

06'beQHHeHHDrO HHCTHTYT6 

HtJ.epHbiX HCcneaoBBHHtl, 

Anpec llJIH nocbiJIKH Bcex ny6nHK8UHil: B nopHll 

6ecnnaTHoli nonnHCKH aa Hay'IHbie )!(ypHaJibi! 

MocKBa, 

FnaBHbitl I1D'lT8MT1 rr/a 
Hay'lHo-TexHH'leCKaH 6Hl 

06'betJ,HHeHHOro HHCTHTyT 

HtJ.epHbiX HccneaoBaHHil. 


