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~JIB B3M8p8KBB 8HepreTB~8CKOI 3aBBCBMOCTB AB~epeaaaan&SWX C8~8HBI ynpy-
0 /1/ 

roro rtl" p •paccessas sa yron a!Snsaa 180 .B BHTepBane aMJiyn&coa 2-5 raa/c 

sa casxpo4laaOTpose OH.HH !Sbln ccjlopMapoBaH !IY"'OK IIMOlKBTen&Sbllt ~acTau. 3TOT 

uyqox 6bln C03A8H Sa OCSOBe CTaporO IIY~Jta, BCIIOn&30BaBIIl81"0CB B !IepBbllt SltCIIe-
. /2 S/ 

paMe.HTaX IJO y!IpyrOMY w+p -paccessato aaaaJI ' • CTapbiA uyqOJt aMen ae5om.-

moA paal5poc IIO BMIIyn&ey ~ -:t,0,4% a yrnoay10 pacxOAIIMOC'l'b 6 MP8Jl B ro

paaoSTan&soA a aepTHJtaJihJioA JUiocxocTset. Ha &TOM eyue BMeJI«Cb B03Mo:acaocTb 

cjloKyCHpOBXB ~8CTBil C BMIIyn&eOM AO 6,5 fea/c, 

~ns yCIIemaoro DpoaeAa.HBSI aosoro axc!IepaMeHTa Tpe5osanoa. yselUI.~e.HBe 

HHT9HCBSHOCTB uyq:s:a ,+ -M830HOB, HHTeHCII8.HOCTb IIY'IJta 5blna IIOBblmeSa B ae

CitOn&KO paa 38 ~9'1' IIepeCTpOIKII CTapOI"O MarHHTHOI"O Jtaaana, KOTOpaB IJ03BOJIII

na yaenH~HTb TenecSbiA yron IIO~'l'B 8 2 paaa K ~ B IIY~Jte • AO t. 1%. ITpa p 
aToA Depec'l'pollte yaenH~anacb yrnoaas pacxOAIIMOCTb Dyua 11 saa~ea11e Maxcs-

ManbHoro BMeyn&ca, KOTopbiA eme Mo:acao !Shin o ccjloxyc!lpo&aTb 8 aTOM xaaane, 

CHB3HJIOCb AO 4,9 faa/c. 

1. OIIHCa.HBe :s:aaana 

Kasan noao:acHTen&Hbllt ~aCTHil pacnonarancs aayTpH KOn&ua ycz:opHTens (pHc.1 ). 

BTOpB'ISble IJOJIOEIIT8JlbHb18 ~aCTBilbl, BbiJI8T81011lB8 H3 MHIIl8HH 1 IJOM811l8HHOI 8 o!Snac>

TB OC.HOB.HOI"O M81"HHTHOI"O IJOJIB ycz:opiiTens, IIpOltOAHJIH 8 &eM IIYTb AnBSOI OKOJIO 

6 MeTpOB H ~epes OK.HO B !SOKOBOI CT8SK8 BaKyyMBOI K8Mepbl BbiXOAIIJIII aapy:acy. 

MaraHTabiA xaaan cocTosn aa 'IE!'l'blpex xaaApYIJOn&ablx naas n1 - n4 c anepTypoA 
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0 '15 CM (nHH3bi n1, n 2 H n4 TUna Mn-15 H .I1HH38 n
3 

THna Mn-14) H .QBYX nOBO

pOTHblX MSI'HHTOB Ml H M2 (M1 - MSI'HHT THna cn-94, M2 -Tuna cn-57), c no

MOWbiD sTax·sneMeHTOB MaraaTaoro xaaana ny~oK ~oxycapoaancs aa so.aopo.aayro 

MHWe Hb H2• MarHHTbl M 3 , M 4 H M 5 BXO.QH.IlH B COCTaB CIIeKTpOMeTpa, KOTOpb!l!: 

acnOnb30Ba.IlCH .Q.IlH asanaaa no HMnyn&Cy BTOpH~SbiX aapSVKeSHb!X ~aCTHU OT B3ailMo

.aefiCTBHSI "+ -Me30SOB sa BO.IlOpO.IlSOI!: MHW&HII, 

Ha~HHaSI 0T CTeSKH BaKyyMSOI!: KaMepbl H KOH~ag .IlHSt'IOI!: n
4 

sa nyTH n~a 

C03.QaBa.IlCSI Bil.KyyM, ~TO npe.QOTBpamanO ymapeaae n~Ka H3-3a KY.IlOSOBCKOI'O pacces

HHSI ~SCTHII sa B03.Qyxe, npose.aessb!e pa~eTbl IIOKa3a.Illl0 ~TO B IIPBSS!TOI!: HaMil orr

TH~ecKOI!: CXeMe ~OKYCBPOBKB ny~Ka B3-3a KY.IlOSOBCKOI'Q pacceHHBSI cymeCTBeSSO yma

pS!eTCSI npo~an& no sepTBxana sa ao.aopo.aaol!: Mllmeaa. npa Bb!COTe cuaBTamurropa 

nepe.Q BO.!lOpO.QIIOI MBm&abro 56 MM OlK.B.Qa.IlOCb, ~TO OKOnO 50% II~OBb!X -CTBU 

ae nona.aeT a STOT cuaHTBnnSTop, a npa aana~KII aaxyyM!Ipoao.aa IIOTepa upaxTa-

~eCKB OTCYTCTByDT, 

U , Pac~eT OIITB~eCKOI CX&Mb! xasana 

npa UpO&KTBpOBaBBB Mai'SBTHOI'O KaHana .QnSI IIDnOlK.BT&nbBbiX ~aCTBU CTp&MB

nBCb BbiBeCTB ny~OK MaKCBMan&SOI'O BMIIyn&Ca, npa STOM IIPHXO.IlB.IlOCb ~BTaTbCSI 

C npe.aen&HO .QOnyCTJIMb!MH M8I'HBTSb!MB IIOnSIMH B CTaH.aapTHb!X Mai'SBT8X H nJIS3aX 

B KOSCTPYKTHBSb!MJI QCOtieH.BOCTSIMH M8I'SJIT8 yCKOpHTe.IlSI, npaeMneMOe pemeHJie tib!no 

aai!:.Qeao ~· Bb!BO.Qe ~a ~epea oxao a 6oxoaoA aaxyyMaol cTeHKe ycxopB:Tens 

B 1,7 MeTpa OT IlpHMOnBsel!:soro UpOMe)I(YTKa, ny~OK B o6naCTa, CBOtiO)lSOI OT Mar

HHTHOI'O UO.I1H0 men IIO.Il yrnoM 18°15' (eM, pac, 1) K IIPO.!lOJU:.IIOI OCB IIPHMQniiii&A

SOI'O npOM&*YTKa CBBXP0~30Tpoaa, 

~ns aaxo)l()leus xoop.aaaaT M11mea11 BByTpll yexopaTens npoc~Tb!aanacb Tpaex

Topaa B HaUJJaBJI&BHII 0 o6paTIIOM aanpaBJieHJiro .QBJI)I(8BIIH ~aCTIIIt C MliW&HJI .!lnH p83-

.I1B~Bb!X BMUyn&COB, PaC~eT npOB3BO)lHnCg 118 Bb!~C.IliiT&.IlbB;OI MaWJI.II& M-20 nO CTaS:

.QapTsol!: nporpaMMe 1047-2, 3TH pac~eT&I UOK83Snll, UO 110 Bbi6paaBOMy BilMII .118-

l!paaneHHro MO)I(HO Bb!B&CTB. IIO.Il Hyn&Bb!M yrnoM ~8CT!Illb! C HMDy.IlbCOM 0T 3, 70 .llO 

4,90 fsa/c IIpB M8KCHMan&sol sseprHB a ycxopaTene, paBIIOA 10 faa, Orp:au~e-

HHH Sa .!l,RaUa30B IIMUy.IlbCoa, Bb!BO.IlHMb!X B Kaaan, o6ycnoaneB;b! T&M, ~TO MHW&BB 
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a xaMepe casxpo~a30Tposa MO*ao ycTasaanaaaTb no pa.aaycy B upe.aenax ~0 CM OT 

paasosecaol!: op6HTb!, r.Qe ewe aoaMO*Ha ycTol~aaocTb ycxopeaaoro npOTOBBoro 

ny~xa, 

8 Kaaan MO)I(HO abiaeCTH HMnynbCbl MeHbWHe 3,70 fss/c 3a C~eT yMeBbme#has 

saepraa npOTOS.IIOI'O ny~Ka CHHXp~830TpO.IIa, nocne HaXO)I()leii.BS! KOOp.QH.IIaT MBWeHII 

B KaMepe yCKOpBT8.IlSI npoa3aO.QB.IlCSI pac~eT TpaexTOpHI ~aCTBU C MHm&HJI B IIpS!MOM 

aanpa:aneHaa. 3Ta pac~eTbi npoHaaot~anllcb rfo nporpaMMe 1047-1. npa aToM aapba

poaanacb a ae6on&mllx npe.Qenax cne.Qyromae napaMeTpbi: yrnhi Bhi naTa ~aCTIIU a ro

pa30HTan&aol!: H aepTHKS.IlbHOI!: II.IlOCKOCTSIX, I'OpH30HTanbSSSI B BepTHK8.IlbS8SI ltOOp.!lB-

saTb! MHmeaa 11 ~acTBn. B peayn&TaTe pac~eTa onpe.aensnoCb rrono*eue 

MHHMOI'O HCTO~BHKa, 

sa T 1 Bb!BO.QIInCH 

ra11 a ycxopaTene. 

yaena~eHBH B I'OpH30HT8nbSOI!: II aepTBK8.IlbSOI 

HMIIynJ:.cy, 

acnonJ:.aoaanacb .aae Mameu T 
1 

11 T 
2

• C Mama

a c T 
2 

- 4,85 raa/c npa MaKCaMa.Ilbaol aaep-

1 npase.aeHbl aenH'IHShi, xapaxTepaay10m11e cjloxycapoa-

xy STHX ny'IKOB B none ycxopaTens. 

Ta6naua -
Mameab T 

1 
MameBb T

2 

(MeTPOB) 5,7 • 7,0 

l r (MeTpoa) -16,2 -15,6 

l (MeTpoa) +2,05 
B 

+2,6 

M -2,84 -2,0 
r 

M o,39 0,30 
B 

rt~) 5,15 5,30 

p 

8 STOll: Ta6naue f 0 -p8CCTOII.BH8 OT MHW8SH .llO U&HTp8 Bb!BO.IlSOI'O OJtSa B BaJCyyM

SOI KaMepe, L r a L 
8 

- xa*ymeecs nono*esae Mamesa nocne yqeTa cjloJCycapoBKH 

ny'IKa noneM ycxopHTenH B ropH30BTa.IlbSOI II aepTHKanbaOI II.IlOCKOCTHX COOTBeTCT-

seaao. Benir~sb! I 
0 

' L a L oTC'IHTbiBaroTcs OT neBTpa BhiBo.asoro oxaa. Ecna 
r a 

KS*Ymeecs uono*esae Mameaa O*H.QaeTcs B npHMOM sanpaanesaa no xo.ay ny'lxa, To 
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aenll'iiiHbi · L 11 L 6epyTCSI nonoJKHTen&HbiMH. 1:.Jepe3 M 11 M o603Ha'ie-
r B r B 

Hbl KOs!jl!j>HUHSHTbl yaenH'iSIIHSI B ropii30HTanbHOlt II BepTIIKSnbHOll nnOCKOCTllX, a qe-

pe3 ~- AHCnepCIISiqaCTIIU no HMITynbCY B MeCTe Ka~merOCSI nonoJKeHHSI MHWeHII 

B rop1130HTSnbHOJl nnOCKOCTH. 

KaK BHAHO H3 Ta6nHUhl 0 ny~OK 'iSCTHU, BhlXOASIWilll H3 YCKOpHTenSI, !j>OKYCHpyeT

CSI B ropH30HTan&HOlt nnOCKOCTil H Ae!jloKyCHpyeTCSI B aepTHKan&HOlt, 

!13 acex B03MOlK!IhlX OnTH'ieCKHX cxeM KaHana 6bma Bhl6paHa TaxaSI, KOTopaSI 

o6ecne'iuaana HaH6om.muA TenecHhlll yron. npu Bbi6 ope CXeMhl !j>OKYCIIpOBKH np11-

XOABnOCb C'iiiTSTbCSI C HeAOCTSTKOM MeCTa ]lnSI pa3MemeHIISI MSrHIITOB II n!IH3 II Ma

noA /lniiHOlt KSIIana (paCCTOSIHHe OT nepaoA n!IH3hl /lO BO~OpO/lHOll MHmeHil COCTSB

nSino 13 J).npu pac~eTSX !j>OKYCHpOBKII ~SCTHU KBS/lpynon&JIYIO nllH3Y C'UITSn!l TOHKOll: 

C !j>OitYCHblMil paCCTOSIHHSIMH f + H f _ B !j>OKYCIIpyiOmeA ( ¢) II Ae!j>OKYCIIpYIQmell 

(~) nnOCKOCTHX, YAOBneTBOpSIIOWHX COOTHOWeHBIO f +-I f_l • J/ 3 , rLte J - s!jl-

!jleKTHBHSSI An!IHS non10ca nBH3blo 

Ha puc. 2 npiiBeAeHa Bhl6paHHSSI OnTI!~eCKSSI CXeMa KaHana. ~y6neT H3 nHH3 n
1 

11 n2 !jloxycHpoaan ny'iOK no ropR30HTanH Ha IIMnyn&CHhlA xonnHMaTop K
1

, a no aep

Tuxanu ny~OK 113 9TOro ny6neTa BhlXOAHn. cnerKa paCXO/lHWHMCSI. Cna6aSI nHH3a n3 
113-38 6nii3KOrO pacnonolKeHIISI K IIMITynbCHOMy KonniiMaTopy K

1 
nO~II He BnllS!na 

HS /lBBlKeHHe ~SCTIIU B ropii30HT8n&HOA nnOCKOCTH, HO n03BonSUia nony~aTb B Bep

TIIK8nbHOA nnOCKOCTH CXQAHWIIACSI U~OK 38 nHH30lt n4. niiH3a n4 B ropH30HTanbHOA 

nnocxOCTII !jloxyc11poaana 'iSCTHnhl, npomeAWHe ~epea IIMnyn&CHhiA xonn~~MaTop, Ha 

BOAOPOAHyiO MHWellb. 8 aepTIIKSnbHOA nnOCKOCTH nnOCKOCTH niiH38 n
4 

JleCKOnbKO Ae

!jloKyCHpOsana U~OK, nepeliOCSI 11306palKeHIIe MIIWeHB, ASBaeMoe BCeMII npeAhlllYWIIMH 

naH3aMB HenocpeACTBeHHO 38 niiH30A n4, Ha ,BOAOpOAJIYIO Mllmellb. 

MarHBThl M
1 

11 M
2 

TOn&Ko noaopa'iiiBanll ny~ox 11 ae aniiHnH 3SMeTHhlM 06-

pa30M Ha AllcnepclliO nyqxa no IIMUYn&cy, ao-nepBhlX, H3-3a ero co6cTaeaHoll 6on&

moA /liiCnepCIIH, II BD-BTOphlX, 113-3a HX 6nii3KOro pacnonOlK9HilSI K npOM9~TO~HOMY 

B3o6paJKeHIIIO ny~xa a ropii30HTan&HoA nnocxocTa. 

nonSipHOCTb ~¢ /ly6neTa H3 n
1 

II n
2 

B ropii30HTanbS:Oll nnoCKOCTII o6ecneu

aana a HameM cnyqae aa116om.ma1t TeneCHbiit yron xaHana. KaK H3BecTso, 

/ly6neT 06hl~HhlX KBS/lpynon&HhlX nllH3 IIMeeT B nnOCKOCTH ~¢ npllMepHO B 2 pa3a 

M9HbmyiO anePTYPYo 'i9M B nnOCKOCTII ¢~. nocxom.xy ropH30H'I'SnbHbiA paaMep ny~

Ka, BbiXOAsmero 113 KaMephl ycxopuTenSI, He npeahlman nonoBHHhl aen!l'iHHbi anep-

6 

Typhl n!IH3bl n
1

, TO pa3yMHO 6blnO B3HTb B STOll nnOCKOCTH nongpHOCTb ey6neTa 

~¢ C TeM, ~TOCShl nonJIOCTblO llCUOnb30B8Tb anepTypy 9TOrO Ay6neTa B aepTBltan&-

HOlt nnOCKOCTHo 

To~!IhlA noA6op pelKIIMOB nRH3 np11 llX 38/lSHHOM pacnonoJKeHBH ocymecTanucs 

UO nporpaMM9 '¢oJtyc'. npH 9'J'OM TSKlKe Y~IITbiBanOCb !jloxyCIIpyiOmee ,aellCTBH9 

MarS:IlTOB. 0UTH~9CKSSI CXeMa ny~Ka HS piiC, 2 HSpiiCOBSHa B COOTBeTCTBHH C 9TH-

MH pa~eTaMH, 

Koa!jl4!HulleHT yaenH'i9HIISI BCelt OUTH'i9CKOA CIICT9Mbl C y~eTOM !j>OKYCIIpyiOme

ro ,aellCTBHSI nons ycxopaTenSI COCTaanSUI B BepTIIKSnbHOA nnOCKOCTil 2,25, a B rOpii-

30HTan&HOA 0,55 ,anSI MHW9HB T 
1

• ~nR MHW9HII B KSMepe YCKOpHTenSJ BhiCOTOA 

5 MM H WHpiiHOll 4 MM OlKII,Eianocb HS BO.EIOpO/lHOA MIIW9HH H306palK9HH9 BhiCOTOll 

11 MM H W!!piiHOll 2 MM AnSI U~a C HyneBbiM .!!_ (a6epp8UHH B nHH38X H Mar-
p 

HHTSX He .y'~HTbiBSnHCb npH 9TIIX OU9HKSX). ~nSJ ny'iKa C -o/- •:!:,.1% OlKil/laeMOe 

B3o6paJKeHHe .EIOIIJKIU) &.u!o pacmHpHTbCSI no ropH30HTana 113-38 .aHcnepCHII .ao 25 MM, 

a no BepTHKSn!l AO 40 MM 113-aa xpoMaTa~ecKoA a6eppauHH nHH3, o6ycnoanea-

HOll 60n&WHM KOS!jl$BuHeHTQM yaenl!'i9HHR B STOll nnOCKOCTII. 

OlK!I.aaeMaSJ yrnoaaSI pacXO/liiMOCTb ny~Ka B ropii30HTan&HoA nnocKOCTH He 

/lO.nlKHa npeBbiWSTb :!:,.16 Mpa,a, a B BepTHKSnbHOA :!:,.6 Mp8A. 3TH Oll9HKH BhiTeJt810T 

113 pa3Mepoa nyqJta B n!IH3e n 4 II paCCTORHHSI /lO BOAOPOAHOA MHmeHH. 

Pac~eTHbiA Teneca:hlll yron KaHana AnSI MumeHell T 
1 

H T 
2 

cocTaansrn 

-4 
•1,0•1 0 CTepS/lHSHS. 

ID. 3KcnepHMeHTam.HSR npoueAypa HaCTpOAKII K8Hana II pe3ynbTSThl 

~nSI no~ens a:a MarsaTax:z niiH3ax pac~eTHhlX nonell Heo6xO/liiMO 3HaTb 

AnSI nHH3 38BBCHMOCTb rpaAB9HT8 nons OT TOKS, a ,anSI MSrHilTOB (npH Bhl6paHHOM 

yrne UOBOpOTa)- CBH3b BMilyn&ea 'iSCTBil C TOKOM Ha MarHBTe, nOCKOn&Ky npll 

pac~eTaX !j>OKYCIIPOBKH ny~a IICUOn&3yiOTCSI rpa,aHeHThl Ana nHH3 II yrnhl UOBOpOTa 

AnSI MarHHTOBo C nOMOWbiO TOJtOS:ecymeA HHTH C TO'iHQCTbiO :!:,.1% OTKnOH~B9 

MarHHThl M
1 

a M
2 

6hlnH npoKanH6poaaa:hl OT 2,0 llO 6,5 raa/c il c noMom&IO .aaT

'iHKOB Xonna H3MepeHa 38BIICIIMOCTb rpSAH9HT8 OT TOKa C TO'iHOCTbiO t,.0,5% llnSI 

Aayx nHH3 THna Mn-:15~ Pe3ym.TaThl B3MepeHaA rpaAHeHTa a naa:3e Mn;..15 npe.a

cTaaneHhl Ha p11c. S. 
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8KcnepsMeHTam,sag npoueJlypa sanaJlKH ny'lKa o.cymecTangnac& c noMom&ro 

asMepessg npo~sneA ny'lKa, Dng sTore scnonb3osancg MOHHTOp no Kasany sa cqeT

'IHKOB S I H S 
2 

( CM, pHC, 1) C pa3MepaMH CUHHT!Wnsrropos, JlOCTOTO'lHblMH }lng 

nepeKpblTHSI acero ny'!Ka, H JlBe napbl CURHTRnnSIUROHHhlX C'IST'IHltOB ]lnSI CHSITHSI npo

~sneA ny'lKa, CqeT'lRKB Jlng cssrrsg npo~aneA ny'!Ka BMena JlBCTasuaossoe ynpaane

sse H MOrns nnaBBO MeHS!Tb CBOH KOOpJlHHaTbl B npeJlenax JlO ., 300 MM, 0JlHa 

napa TaKHX C'IST'IHKOB Ohina pacnonoJKesa Sa MeCTe BOJlOPOJlHOH MHmesa (nono

)I{SSHe 1 ) , a JlpyraSI - aa seA no ny'lKY sa paccTOSIHBB 3,7 M ( nonoJKeaae II ) • 

8 KalKJlOH nape OJlBH B3 C'leT'lH KOB MOr nepeJlBBra'J'bCSI no rOpH30HTanB 1 a Jlpy-

rofi - no aepTHKana. B C'IeT'IBKax acnom,aosanac& ysKse nnacTB'IeCKBe cuasTannH

Top&I (a nepaoA nape cussTsnngTOp&x aMena mapaay 2 MM a Jlnasy 120 MM, a ao 

BTOpOH - 10 MM R 250 MM COOTBeTCTBeHHO), KalK]lblH H3 STHX w oera!OmHXw C'leT'!H

KOB BKn!Oqancg Sa COBnaJleHHSI CO C'IeT'II!KaMH S I H S2 , 

IIocKOllhKY xapaKTSpBCTRKH ny'lKa saaRcsrr OT wecTa: nepeMeHBhiX napaMeTpoa -

TOKOB Ha nsssax H MarHRTaX, TO ]lnSI HaCTpOHKH Kasana HeOOXOJlHMO OblnO Bb!opaTb 

npaBHllhHYIO HX nocneJlOBaTellbHOCTb, B SKCnepHMeHTS no H3y'ISHHIO JlH~~epeHUI!anh-
+ /1/ 

soro ce'!eHHSI ynpyroro tr p -pacceS!Hag saSaJl a asTep.aane 2-5 rsa/c MaraaT 

M
2 

He Rcnon&soaancSI Jlng noaopoTa ny'IKa a ''IIIcno nepeMeHHhiX napaMeTpoa npa 

~oKycRpoaKe ny'!Ka a aToM cny'!ae coKpaTI!noc& JlO 5. KpoMe Toro cneuRan&HhiM 

paCCMOTpeaaeM OnTHKH ny'lKa OKa3anOCb B03MOlKHbiM CBSCTH 'IRCnO HS3aBRCRMb!X 

napaMeTpOB JlO 4, 3a]laaag sa naa:saX n
2 

H n
3 

OJlBHaKOBb!e TOKH, 

HacTpOHKY KaHana Ha'lHHana C nOJlOOpa TOKa a:a noaOpOTHOM MarHHTe M
1

, llO

CKOnbKY, ·ao-nepBb!X1 3Ha'IeHHe 'I'OKa sa HeM He 3aBHCHT OT pelKHM8 KBa)lpynon&Hb!X 

nasa H, BO-BTOpblX, npa HenpaBBllhHOM TOKe a:a HSM ny'lOK MOlKeT He npoltTH qepe3 

HMnyn&ca:&xA xonnaMaTop. IIpR STOM a:a acex nsa:aax ycTasaanaaanac& pac'!eTHhle 

3Ha'leHHSI TOKOB, IJpa npaBHllhHOM TOKe Ha Mara:aTe llpO~Hnb no ropH30HTanB B nono-

lKSHRH II JlOnlKSH Ob!Tb CaMb!M WHpOKRM H CBMMeTpR'IHbiM OTHOCHTellbHO Bb!Opas-

HOH OCR llY'IKa, B rrpOTHBHOM cnyqae, KaK STO BHJlHO H3 onTH'leCKOlt CXeMhl ny'!Ka 

(pac, 2), qepe3 HMnynbCHb!H KOnnHMaTOp 6yJlyT llPOXOJlll'l'b 'I~CTHllbl B OCHOBHOM H3 

rrpaaofi ana neaoA cTopos nonroca MarsaTa M
1

• IIpa aTOM anepTYpa nass&x n4 oyJleT 

sanonHS!TbCSI He CRMMeTpR'IHO H He llOnHOCTblO, 'ITO .llpRBeJleT K cyJKSHRIO H .CMeme

BHIO c ocR ropRSOHTan&aoro npo~anSI ny'!Ka a nonoJKesaa II ,ill apasa a nonoJKesl!e ro

pssosTam,aoro npo~sng a nonoJKesaa 1 a:e 6&xna qyscTBHTen&Hhl K pelKHMy MarHIITaM
1

, 

8 

1 

nocKOnhKY B STOM MeCTe Mbl HMenR H306palKeHHe wenR RMrryllhCHOrO KOnnRMaTopa 

naasol! n
4

• 

IIocne noJloopa peJKRMa MaraaTa M
1 

npoaepgnac& npaasn&HOCTb ycTaaoanes

·soro pelKHMa naa:s&x n
4

• IIpa npasan&HOM asaqeas11 TOKa wapaaa npo~Rng no ro

pR30HTana B rrOnOJKSHRII 1 JlOnlKHa Ob!Tb MRHRMallbHOH ( Ha pR.C, 4 nOKa3aH llpO~Rn& 

ny'!Ka no ropH30HTana B STOM MeCTe), 

B XOJlS a:acTpoi!KH pelKHMa nss3 n1 H n2 BCTpeTanac& a:aaoon&wa:e TPYJlHOCTR, 

noCKOllhKY B3-3a OTCYTCTBHSI CBSJlSHRll 0 paCCeSIHHOM none yCKOpRTens B pal!ose 

Bh!BOJla He OblnO B JlOCTaTO'IHOll CTeneHH R3BSCTHO, KaK ~OKYCRpylOTCSI ny'IOK noneM, 

Dng 3aJlaHHOrO pelKHMa ni!H3bl n
2 

nerxo nOJlORpaeTCH pSlKIIM n1, COOTBSTCTBYIOillHH 

aepTRKallhHOll lj!OKYC!!pOBKS ny'!Ka Sa BOJlOPOilHYIO MRWSH&, TaK KaK aepTRKan&Hbll! 

npo~Rnh a nonoJKeHHH 1 oqes& qyacTBHTenes K TOKY sa nRsse n1• (Ha pac. 5 no

.xasaa: npolj!Rnb ny'IKa llO aepTRKanR B STOM MSCTe), Ho npR STOM HST yaepeHHOCTB, 

'ITO ny'IOK no ropasosTana ljloxycspyeTcg sa aMnyn&cs&xl! xonnaMaTop. IIpa nno-

xolt ljloxycRpOalte 'lepes xonnRMaTop npoXOJlSIT qacTHUhl c oollhWRM pas6pocoM no 

BMnym,cy, 'ISM npH XOpOWSH, a HHTSHCRBHOCTb B KaHane He 3aBHCRT OT TOK8 Ra 

nBH39 n
2

, ecna aa n
1 

yCTaHOBnes TOK,COOTBeTCTBYIOillRH aepTHKallbHOi! lj!OKYCH

pOBKS ny'!Ka aa BOJlOpOJlaylO MHWSH&, .Llns npoaepKH npaB.BllhHOCTH ropH30HTan&ROI 

ljloxyCRPOBKH ny'!Ka aa HMnynhCHhll xonnaMaTop .acnon&soaancs cneKTpOMeTP B3 
/4 I 

JlBYX cam,aoljloxyca:py!OIUHX Mara:BTOB M
4 

.a M5 , paspewaiOmas cnoco6a:ocT& xo-

Toporo aa:eacena OT pas6poea no HMnyn&cy 'IaCTHU B ny'Ixe • .Llng Toro,'ITOO&I .aa

npaBHTh nyqolt a cneKTpoMeTp, axnJO'IancSI MarHHT M3 ('!'Rna CI194l. Ha pac. 6 

llOKa38.B8 38BHCHMO~ OTC'IeTOB C'IST'IHKa B M8KCHMYMS Kpii:BOI no TOK8M B Mar

HHT8X ClleltTPOMeTpa OT TOKa a:a n
2 

(a:a n1 yCTaHaBnBBancg TOK, COOTBSTC'I'IIYIOillBA 

BepTHK8n&HOlt lj!OJtYCHpOBKS ny'!Ka), 0KOH'laTen&HO a:a n2 yc'!'aHaBnHBanCH TOK, C00T

B8TCTBYlOIUHlt MaKCHMyMy !tpHBOI Ha pHC, 6, 8TOT TOK OKasancs Ba 4% M8Hblll8 

paC'IS'I'HOrO, 

IIocne llOJlOOpa pe~Ma n1 H n2 BaCTpOi!Ka KaHana ~axaH'IRBanac&. 

/1/ B sB:cnepa:MeHTe npa:xoJlanoc& 13 pas nepecTpaaaaT& pelKHM xasana npz 

nepexo!le c OilHOlt sa:epraz sa llpyry10. B CBB3H c TeM, 'ITO onacassaa npouellYp8 

H8CTpOIXB KaHana sasRMana JlOBOnhBO MHOrO BpSMSHH (oxono 20 'tacos), TO HM8nO 

CMhiCn STY H8CTpoAlty npoaeCTH ]lns ilBYX CRn&RO oTnH'!a!OillRXCH RMnyn&COB, a Jlnll 

OCTan&HbiX BMilyn&COB, Rcnon&sys 8TH JlBa nonyqesRbiX pe~Ma, npoueilYPY sanailKB 
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KaHana cymeCTaeHHO COKpaTHTb ITO apeMeHH, Jlng acex HMITynbCOa KpOMe 2,25 H 

4,03 faa/c ITOAOHpanHCb TOKH TOnbKO AnSI Mar'HHTa M
1 

H nHH3bi J1l 
1 

a Ha OCTanbHbiX 

mmaax aciTonhaoaanacb pac'IeTHhie TOKH, ITonyqaeMhle aa HHTepiTonguaa ana aKCTpa

ITOnSIUHH ITO HMITynbCy peJKHMOa AnSI 2,25 H 4,03 faa/c, npoUeAypa HanaJIKH KaHa-

na a :3TOM Cnyqae CaOAHnaCb TOnbKO K H3y'IeHH~ aaaHCHMOCTH HHTeHCHaHOCTH a Ka-

aane, peracTpHpyeMOl!: TeneCKOITOM H3 C'IeT'IHKOa S H S (a :3TOM cnyqae a 
2 I ~ 

CUHHTHnnS!Top pa3MepoM 56 x56 MM ) OT pelKHMa J1
1 

H M
1

• MoHHTO-s 
2 

CTOS!n 

papoaaHHe OCyllleCTanS!nOCb JlpyrHM TeneCKOITOM H3 Tpex C'I6T'IHKOa, paciTonoJKeHHbiM 

COOKY OT nHH3 JI1 H JI2 H perHCTpapoaaalllHM 'IaCTHUbl C STOlt JKe MHlli6HR, 113 pac,7, 

rJie JinSI HMITynhca 2,94 faa/c ITpaaeJieHbl Kpaable aaaaCRMOCTR HHT6HCHBHOCTH a Ka

Hane OT TOKa Ha nRH3e JI1 H Mai"HRTa M
1

, aHJIHO, 'ITO 9TOT CITOCOO IT03aOnS!eT C 

TO'IHOCTb~ (1-2)% IIOJlOOpaTb HX pelKHMbl, Ha IIy'IK9 C HMITynbCOM 2,25 faa/c o5a 

OITHCaHHbiX CITOC06a HanaJIKH ITY'IKa Jiana OJlRHaKOabie peaynbTaTbl H RMena OJlRHaKo

ay~ 'IyacTaHTenbHOCTb 1 HO HCITOnb30aaHae aToporo CITOCOOa II03aOnHnO COKpaTRTb 

3aTpa'IRBaeMOe Ha HanaJIKY ITY'IKa apeMSI JlO 1-2 'Iacoa, 

nocne TOI"O, KaK HanB)lKa KaHana Ha MaKCHMYM HHT9HCRaHOCTH a HeM 3aKaH

'IHaanacb, OITpeJienS!nCSI CpeJIHRi!: HMITYnbC ITy'IKa ITO Kpaaol!: aaaaCHMOCTH OT JiaBn9HHSI 

acpcjleKTHaHOCTR perHCTpaUHH 11 + -Me30HOa ra3Qab!M IIOporoabiM 'l:epeHKOBCKHM c'leT

'IHKOM, CoaiTaJieHae aKCITepaMeHTanbHoro pelKRMa KaHana c pac'l:eTHhiM ObinO xopo

IllHM, Ha puc. 8 pac'IeTHbil!: pelKRM naHa JI
1 

(cnnomHaSI Kpaaag) cpaaHHaaeTCSI c 

aKciTepaMeHTanbHhiM (KpecTRKa) JinSI pa3HbiX HMITynbcoa. PacxoJKJieHae MelKAY aKcne

PHMeHTanbHhiM a TeopeTa'lecxaM pelKHMOM JinSI nRH3hi JI
1 

He 5onee 1%. PeJK.HM naa-

3bi JI2 , KBK yJKe roaopanocb paaee, oTna'lancg Ha 4% OT pac'l:eTHoro. nocKOnbKy 

'lyacTaaTenbHOCTb nponeAyphi ropaaoHTanbHol!: cpoKycapoaKa 6blna a HeCKOnbKO paa 

XyJKe, 'IeM qyaCTaHTenbHOCTb IIpOUeJIYpbl aepTRKanhHOi!: cpoKyCHpOaK.If, TO MOlKHG C'IH

TaTb, 'ITO a JinSI pelKRMa naa:ahi JI
2 

cornacae c pac'leTHhiM OKaaanocb a:ennoxaM. 

JlaHHble 00 .lfHTeHCHaHOCTH HCITOnb30aaHHb!X a 9KC!IepHMeHTe ITy'l:KOB IIpHBeJiellbl 

a Ta5naue U , i1MITynbCbl 4,26, 4,54 H 4,70 faa/c ITOIIy'leHbl C MHill6HH T
2

, a ace 

OCTanbHhie C MHilleHH T 
1

• MHillellb 1 HCITOnbBOaaBll!BSICSI ):InS! IIOIIy'I6HHSI aTOpR'IIIbiX 

ITY'IKOa 11 + -Me30110a, Oh!na H3I'OTOBneaa H3 naTyHH H HMena JinHHy ITO IIY'IKY 100 MM, 

10 

Ta6nauall 

JlaHHbie 06 HHT9HCHaHOCTH IIY'IKOa 11+ -Me30HOa C 10 CM na,-yaaol!: M.lfllleHH 

i1MITYnbC 11MITyn&c .llong 11+ i1HTeHCHB- d~N 
IIy'l:Ka 11+ !IepBB'IHOI'O a ITY'IKe HOCTb 11+ dP dp 
(faa/c) p -ITY'IKa (%) a KaHane '~IS:n~ 11+ 

(faa/c) 
Ha 10

10 
a H8 CTep, faa/c 

yCKOpBTene 1 IIPOTOII B YCK 

paTene 

4, 70 10 6 
' - 2500 o,042 

4,54 ro,2 - 2400 o,o41 
4,26 ro,2 19 2100 o,o4o 
4,03 10 ·7 - 5000 o,o9I ' 3,84 ro,2 - 4000 o,o76 
3,66 9.;7 - 2800 o,o56 
3146 9 15 ., - 2200 o,047 
3,I9 8'5 35 2200 o,osr 
2 9/i 7,9 - 2000 o,o5I ' 2, 79 7,4 - 1800 o,o47 
2,55 6 8 • - 1400 o,o4I 
2,25 6,o 23 800 o,o26 
2,0& 5,4 - 850 o,o3I 
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J: 

B 

2 
E 

•JI 

b 

B 

B T8011Hll9 n H H8 pHC. 9 npHBe):leHhl T8KlKe Jl8HHhle no BellH'lHHe 

2 
d N [ qacno rr+ -Meaoaos 1 " T T 

------ ):lllH MHWeHen H • 
dpd{) ras/c, CTep., npOTOH 1 2 

I1pH Bhl'lHCileHHH aTOA B911H'lHHhl BHOCHilHCb nonpaBKH Ha pacnaa H B38HMOJlei\CTBHe 

+ 
rt -Me30HOB. !13 Ta611Hllhl BHJlHO, 'ITO nolly'leHHe ny'lKOB MeHbWei'O HMnyllbCa aa 

C'leT COOTBeTCTByrowero CHHlKeHHH·3H9pi'HH nepBH'lHOI'O npOTOHHOI'O ny'lKa npHBO):lHT 

K aaMeTHOMY CHHlK9HHID HHTeHCHBHOCTH 3THX ny'lKOB aa UHKil yCKOp9HHH. 0JlHaKO 

HHT9HCHBHOCTb B 9JlHHHllY speMeHH JlllH ny'lKOB M9HbWHX aaeprHA na)lalla M9Jlll9HHee, 

qeM aTo cneayeT aa Ta611Hllhl II , aa-aa YKOpO'l9HHSI JlllHT91lbHOCTH UHKila npH yc-

KOpeHHH JlO M9HbWHX aaeprHA (npH pelKHM9 yCKOpeHHSI npOTOHOB JlO 0,4 ras/c JlllH

TellbHOCTb UHKila ycxopeHHH COKpawanacb nO'lTH B 2 paaa no cpaBH9HHID C MaKCH

MallbHOi!: ) • 
+ 

IIony'leHHhle aaMB Jlaaahle no BhiXOJlY " -Meaoaos MOlKHO cpaaHBTb c JlaHHhi-

MH , nony'leHHhiMH sa AparoacKoM ycKopaTene c Be -Maweaa npa aaepraa nepaH'l

/5/ 
HOI'O nyqxa 1:.!,5 raa • 3TH Jl8HHhl9 nonyqeHhl Ha BhiB9Jl9HHOM rrpOTOHHOM ny'lKe 

B BHJle 3aBHCHMOCTH JlB~epeHUB81lbHOrO C9'19HHH 
d 2 :ct 

OT HMrryllbCa BTOpH'l-

HhiX 'l8CTHU JlllH yrllOB OT 2 JlO 

d2 u 

0 dp dr> 
16 B na6opaTopaoA CBCTeMe. B Ta6naue m 

npeJlCT8Bil9Hhl JlaHHhl9 no Ci1fCfij 1 3aBMCTBOB8HHhl9 H3 3TOA pa60Thl, B o6naCTH 

p+ 
HHTepecyiDWHX HaC HMnyllbCOB rt -M930HOB. 

• 11MnyllbC rt + 
(ras/cJ 

3_,5 
4,3 
s,o 
5.7 

) 

Ha Ta6nHllhi III 

Ta6nHua m 
d2: u ~=(40) 
dr>dp d {) dp 

( M6 /cTep raa/c) ( M6/cTep raa/c) 

160 90 
120 60 

70 45 
50 22 

+ 
BHJlHO, 'ITO JlllSI yxaaaHHhiX HMilyllbCOB BbiXOJl rt CHilbHO 

na)laeT c ysenaqeaaeM yrna • .llns Toro 'lT06hi oueaHTb ce'l.eHHe polKileHHB ,+ -Me-

aoaos JlllB aynesoro yrna H aaepraa npOToaaoro ny'lKa 10 ras, socnollbayeMcs 

161 
aMnHpH'lecxoi!: cjJopMynoA I. Ranft 

CTBHH npOTOHOB c Be -Maweaa 

1:.! 

JlllSI cneKTpa rr -M930HOB OT B3aHMOJlei\-

d2N A A B B c C C 
--=A p 2p Sexpi-B p 2 p '-C p 2p so~~ 
dp d 0 I 0 I 0 1 0 

+ 
'lHCilO rt 

ras/c, CTep, B3aHM,IlpOTOH 

rae p - HMnyllbC BTOpH'lHOro rt+ -M930Ha B ras/c, p O - HMnynbC nepBH'lHOrO .. 
npoTOHa B ras/c H e - yron IT B na6. CHCTeMe. BellH'lHHhl A 1 ' B 1 ' c1 -

KOHCTaHThi, npaaeJleHHhie s Ta6naue IV 

T a 6 n H u a IV 

A I A2 A, Bt 82 a, cl c 2 c3 c ~ 

0,036 0,86 1,08 2,93 1,81 -1,47 3,31 1,18 0,20 1,38 

IIposeaeaahie oueHKH no aToll cjJopMyne noKaahiBaiDT, 'ITO BhiXOJl ,+ -Meaoaos c HM

nynbCOM 4-5 ras/c noll 0° oT ny'lKa npOToaos c aaepraeii 10 raa nonlKeH 6hiTb 

Ha 70-80% MeHbWe, '19M BhlXOJl lr+ -Me30HOB noa yrnoM 2° OT ny'lKa npOTOHOB 

c E = 12,5 ras. 

6yJleM T8KlKe C'lHT8Tb, 'lTO OTHOW9HH9 nacjJcjJepeHUHallbHhlX Ce'leHHA JlllH pOlK-

aeHHH rt+ -M930HOB Ha MElJlH H 6epH1111HH paBHO OTHOW9HHID HX reoMeTpH'l9CKBX 
A au 2/s 

JlOCTaTO'lHO XOpOWO BhtnOil-ceqeaaii (-A--) .. 3,6. 3To npennonolKeBHe, BHJ:IHMO, 

. Be /?/ -l'~ 

noKaaaao, 'ITO oTaoweaae ablxona rr -Meao-HHeTcs JlllH ManhiX yrnos. B pa60Te 

HOB noll yrnoM 13° Jlll51 Pt H Be COOTB9TCTBYIDT OTHOWeHHID reoMeTpH'l9CKHX 

ceqeaaii. 

IIony'leHHhie HaMH naRRhie no BhiXOJlY rr + -MeaoRoB c MaweaeA T 
1 

H T 
2 

npa 

3Hepi'HH 10 ras cornacyroTCH C OlKHJ:I89MhiM BhiXO):lOM, 9CilH acjJcjJeKTHBHOCTb B38HMQ

):leACTBH51 ny'lK8 C MHW9HbiD COCT8BilH9T 40- 50%. I1epeXOJl OT JlHcjJcjJepeHUHallbHOrO 

d2 u d2 N 
C9'19HH51 --- K BellH'lHHe ----;:;--- npOH3BOJlHilCH C llOMOUlbiD COOTHOW9RHH 

df'dp dpud!' 
d

2
N d2

u 
--=n TJ€---, 
dp dO 51llep d 0 d p 

rJle ft 51Jlep - 'lHCilO Hllep B MHW9HH, - acjJcjJeKTHBHOCTb saaHMO):lei\CTBHSI ny'lKa 

C MHW9HbiD, a 

II BTOpH'lHhiX 

paBHhlM 0,60, 

+ 
" 

TJ- Koa<jlcjJHUHeHT, y'lHThiBaromal! BhiOhiBaHHe nepBH'lHhiX npoTOHOB 

-M930HOB B B9W9 CTB9 MHWeHH, KOTOphlii B HaWeM Cily'lae 6p811C51 
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BbiBO):Ibl 

Mcnon&aoBaaaas MeTOtiHKa pac~eTa TpaeKTOpHA ~aCTHU B ycxopuTene H ~oxy-

CHpOBKH ny~Ka t~ana peayn&TaTbl1 KOTOpb16 B npet~enax ~BCTBHTenbHOCTH SKCIIepH

MeRTanbHOA MeTO):IHKH COBIIS):IaiOT C SKCIIepHMeHTallbHbiMH, 

llaHHble no BbiXOtly IT+ -M630HOB C 10 CM naTyHHOA MHW6.11H tiOCTaTO~.IIO XOpo-
• /5 I 

WO COBIIa):laiOT C tiPYI"'HMH t~aH.IIblMH H3 pa60Tbl , TioKa3sH0
1 

'ITO IIpH YM6.11bW6HHH 

aaepruu nepBH~Horo ny~Ka HHTeacHB.IIOCTb ny~Ka 

yMeHbWHBWHMCH HMIIYnbCOM p93KO nat~aeT, 

IT+ -Me30.IIOB C COOTB6TCTB6HHO 

Mb! 6narot~apHbl A.n, ni06HMOBy aa nOCTOSIHHblA HHTepec K pa60Te, M.A. Ca

BHHY H CIOA JOa-~aay aa 6on&woA BKnat~, BH6C6HHblA HMH B C03):1aHHe Mai"'HHTHOI"'O 

Kaaana, B.B. Munnepy aa pac~eTbl no nporpaMMe '~oKyc•, A.ll. KapHnnoBy aa 

xoacyn&Tauuu 11 coBeTbl, B.K. EupyneBy, E.H. fyc&KOBy, M.H. KaKypuay, H.M,qep

HbiWOBy I B.r. TiepeB03~HKOBy, A. 3a.BrOp0):1HeMY, A.H. ne6et~eBy H c. KpaCHOBY 

aa nOMOWb B C03tlaHHH KaHana. 

nHTepaTypa 

1. A.C. BoBeHKO, E.H. fyChKOB, T. llo6pOBOnbCKHA, M.«P. nuxa~eB, A.n. ni0611MOB, 
IO.A. MaTyneaKo, B.C. CTaBHHCKHA, TipenpHHT OMHM P1-3008, lly6aa 1966 
H Phys,Lett. 24B,203 (1967), 

2 · I.A.Savin,A.S. Vovenko,B.N.Gus' kov,M,F,Llkchachev,A.L.llyubimov,Ju. 
A.Matulenko,V.S.Stavinsky. Phys.Lett., 17,68,1965, 

3. A.C. BoBeHKO, E.H. fyCbKOB, M.«P. nHxa~eB, A.n. ni06HMOB, IO.A. MaTyneHKo, 
M.A. CaBag, B.C. CTaBHHCKHA. nac&Ma B :lK3T4>, T.n , , 409 (1965), 

4. A.C. BoBeHKO, M.«P. nHXa~eB, IO.A. MaTyneHKO, M.A. CaBHH, B.C. CTa.BHHCltllA, 
C10A IOa-~aa. TipenpHHT OMHM 13-3318, lly6aa 1967. 

5. R.A.Ltmdy, 'I'.B.Novey,D.D. YOVI!lnovitch, V.L, 'I'elegdi Phys,Rev.Lett., v.14,504 
(1965). 

6. I.Rantt, An empirical fonnula which fits . the spectra cif secon::iary "+ 
ani · "- -mesons produced by prot011s on Be-targets.Preprint CERN 
MPS/Yut. MU/EP-66-4, 

7. P.A.Piroue and A.I.S,Smith. Particle production by 2.9 Gev protons 
incident on Be or Pt. Preprint PPAD-589E (1966), 

PyKOnBCb nOCTYDHna B 113tlaTenbCKHA OT):Ien 
10 MaS! 1967 r. 
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I 

"- a) 

/ 

A, 

IS) 

0 t t J .. ,.,. 

Psc, 2, 01ITH'!eCKaH CXeMa KaHana; a) BHJl DO I"OpH3011Tana; IS) - DO sepTIIKana, 

"i" 
~ 
fl 
Ill 

iOOO 

800 

! 600 

~ 
LIJ 

~ 
a: e: ~00 

zoo -
100 ~00 soo ToiC (A.) 

Pac, 3, 3assCIIMOCTb rpa.llaeaTa OT TOKa Jlns naa3bl TilDa MJI-15. 

16 

~(I) r------.., 
12 

' • 
0 

x...,, (CM.) 

Pac. 4. Tipocjlam. DO I'OpllSOHTana liY'IKa C HMnym.COM 2,25 rss/c 
Ha BOAOPOAHOA MllWeHH, 

*' ~,,-------... 
' 
f 

2 

0 
-z 0 2 ! I. (c~t.) 

Pac. 5. Tipocjlam. JIO BePTHKanu ny'IKa c HMnym.COM 3,15 rss/c 
Ha. BOAOPOAHOA MHWeHH, 

/I'!. 
2() 

10 

0 
200 soo 

To'- At. ( L.) 
~00 

Pac. e. 3aBHCHMOCTb pa3pewelllll'l Mal"HHTIIOI'O cneKTPOMeTpa OT T01t8 
aa naaae n . 

2 
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~1 

:~I\ 
~ ~ 

1M zoo uo 280 
ToK M,(lt) 

II 

:fj\ 
tL 
- w - 110 
~ ... (a.) 

P11c, 7, 3aBIICIIMOCTb IIHTeHCIIBHOCTII B KaHane 0T TOXa 

M 1 (a} II OT TOKa B niiH3e n
1 

(6), 

18 

a) 

6) 

B Mai'IIIITa 

Pac. 

---.. -----~- .... ~-------------
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Pile. 8. Pe)KHM liBH3bl n1 an~ paanii'IHbiX aaepriiA ny'IKa. KpiiBSH IIOJly'leHa 

paC'I8TIIbiM IIYT8M, 3KCIIepiiM8HTan&Hble IISH.IIhle YK838Hbl Kp8CTIIK8MJ1:, 

:r$i . •• MIIUIEIIH • 
u MMIIEHI T1 

.., .. 
:r .. . . . . . ·• 
Ut .. , 

l 
to lO '0 5.0 IIJ.o(n&,t) 

+ 
9. ,llaa:!lbie 110 BhiXOIIY tr -Meaoaoa c naTyHHbiX MHWe11eA T 

1 
11 T 

2 IIPH pa3HhiX SHepraHX DepBII'IHOI"O ny'IKa, no OCH OPIIHIIST - 'IHCno 

'18CTIID1 l"e!lepapyeMbiX B 10-CM MIIW8HH Ha 1 CTep8IIH811
1 

Ha 

1 raa/c II Ha OIIIIH DHpKynHpyiDWHA IIpOTOH; 110 OCH a6CUIICC•IIMIIyn&C 
,+ -M830HOB, 
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