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I. B B e 8 e H H e 

KaqecTBO a~nonBeaaa rrw6oro ¢aaa'lecKoro aKcnepaMeHTa aa ycKopaTerre ao MKoroM 

onpe.nerraeTCSI xapaKTepHCTHKaMH rryqaa q!lCTHU, KOTOpbiMH pacnorraraeT 9XcnepHMeHT!lTOp. 

BoT noqeMY acer.na aaqany aKcnepHMeHTa npe.nwecTsyeT 6onbwaa pa6oTa no Bb!BO.Ay nyq

Ka H ero ¢opMHpOa8HHW. Ba>KaeAWHMB xap!lKTepHCTHKaMH ny<nca 'lliCTHU SlaiTSIWTCH MOHO-

XpOMaTHqHOCTb no HMnyli&ey, Benaqaaa H npOcTpaHCTBeHHOe pacnpe.A9116HHe HBT9HCHBHOCTH 

qacTKU, npKM9Cb B nyqKe .ApyrHx qaCTHU. 

B aacTOSIIUeM 9KcnepHM9HTe c 24-liHTposoA npon!lHOBOA ny3blpbKOBOA K!lMepoA nB::/ If 

Tpe6osa1IOCb nonyqKTb nyqoK rr- -Me30HOB C HMnyllbCOM OKOrrO 4,0 ras/c H Clle.AyWIUHMH 

napaMeTpaMK: 

a) MOHOXpOMaTB'IJIOCTb n o HMnyllbCY ( ~ ) He xy>Ke 2%; 6) p83Mepbl n yqKa a npOCTpaa
p 

CTB9 OKOliO 10 CM no ropH30HTarrH H 4-5 CM ITO B8pTHK8nH H B) BpeMH Bblao.na qaCTHU 

<;_ I MeeK, 

rrra&HOll OC06eHHOCTbW MarHHTHOJ! OUTHKH 9TOro KaHana HarrHITOCb TO, qTO nepBblMH 

ITHH3a MH 061>6KTHaa cny>KHITH ITHH3bl .Apyroro KaHana ¢oKyCHpyWmero 17-- Me30Hbl C HM-

nyrrbCOM 3,6 ras /c ):liTH KaMepbl BHrrbCoHa nB3
121

• KpoMe 9Toro, o6a nyqKa .AOrr>KHbl 6bi

rrH HCITOITb30BaTb OAHY M TY >Ke MHW6Hb B O.ABH B TOT >Ke OTKITOHKIDIUHA M!lrHHT Cn- 40, 

!lpyraA OC06eHBOCTb COCTOHrra a TOM, qTo o6a KaHana AOn>KHbl 6blrrB pa6oTaTb O.AHOBpe

M8HHO, nocrre.neaee ycrrosae MO>KHO 6blrr0 8biiTOrrHHTb, T.K , KaMepa BHrrhCOHa pa6oTarra 

TOITbKO K8>K.Ablll O.ABBBa.nnaTb!ll UHKrr, noaTOMY nponaHOBaH KaMepa MOrna pa6oTaTb 

B npOMe>KyTOqR~X UIIImax, !lrrH 9TOrO Heo6XO.AHMO 6blrrO C.A6IT8Tb nepeKITID'leHHe .AITHTerrb

HOCTH naua BY YCKOpSIIDIUero norrH c 2,87 cex H!l 3, 14 c ex B no.nHliTb TOK B OTXITOHH

IDIUeM M8rHHT8 4-cn-40 ):lO 3HaqeHHH, H806XO.ABMOrO ):liTH nyqaa C HMITYITbCOM 4,0 ras /c, 

TaKae MeporipHSITHH 6hlrrH 'ocymecTBrreHbl rpynnaMK pa.naoarre KTpOHHKH H aaepreTHKH nB3. 

TaKHM o6paaot.e, aa.naqa COCTOKli!l B TOM, "tT06bl Bb!6paTb TaKyiD aerrH"tHHy HMnyrrbCa 

ny"tKa, &anpaarreaae Hero npocTpaHcTaeaaoe pacnpe.nerreaae, KOTOpble HaanyqmaM o6pa-

30M YAOBrreTBOpima lSbl, C O.AHOII CTOpOHbl, Tpe6osaHHHMJ06blqHO np&.A1>HBITII8Mb1M K ny"tKaM 

qacTHn .nrrH nyab!pbKOBbiX KaMep, c .npyroll cTopoHbl, napaMeTpau y>Ke cymecTsywm ero 

.KaHana. 

U. 0nBC8HH8 KaHana 

06mall BHA paaMemeHHH o6opy.nosaHBH KaHana s a.naHJtB caaxpo¢aaoTpoaa OI-15H1 

noKaaaa aa pacyaKe I. Hc.Toqai!KOM ·, -Meaolioa <mrraeTCil MKW&Hh aa aep>Kasewwell 
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CTilJlH p11 3 M9p0M 15x5x.200 t.et.e
3 

0 p8CUOJ10>K9HH8H BHyTpB BIIJ[YYMHOA XllM9pb1 ycxopHT9n!l. 

n OJ10>KQBH9 t.CIIWeHB tJ. R- 29 CM ( C BH9WH9A CTOpOHbl QQRTpllnbiiOA op6BTbl), 

Taxat.e o6pa3oM, npe.naapHrenbHbll aaana3 'lllCTKQ no at.enyn&ey a asaxy OC7LU&eTansn

cR senocpe.ncTaexso MllrHBTHhlM none~o~ ycxopaTenR, 061>eXTIIBOt.e, .poxycapyJOLUBM 'lllCTHQbl 

a xasane, cny>KHna Tpa naaabl THna Mn-17 ( A 1 ; A 2 ) a Mn-16 ( A
8

), Ha pHcys-

Ke 2 UOK838H8 CX9M8 M&rHBTHOA OfiiRKII X8H8ll8 0 3ll9Cio >KQ fi011:838HO .neAcTaBe MllrHBTHbiX 

JlHH3 061o&KTHa8, <iJopMBpyJOLUHX npolde>KyTO'IHOQ B306pa>K8HH9 a a~pTHX8J1bHOM B ropH30H

TAJ1b.HOM aanpaaneaaax. Henocpe.ncTaeaao 38 cpe30M ~o~arHHTil ycKOpHTena .no nepaoA "1"r

HHTHOA nHH3ht 1 Mn-17 a aayTpH ee 6hln ycTaaoanes xoMBMilTop, .nxaMeTp oTaepcTBR Ko-

Toporo pBBeH 15 C ld, 

nocne JlHH3 H8 p8CCTOIIHHH 17 M OT MIIWQHH CTOBT OTKJlOHSIIOlUHA M8rHHT Cn-40, 

Yron, H8 KOTOphiA 011 OTKJlOHBJl· 'lllCTHQhl, pllBHBJlCII 7°45
1 

• Becb nyTb OT MHW&HB a .no 

KOHUil llOJlJOCOB OTKJlOHIIIOLUQrO M8rRBT8 Cn-40 '18CTHUhl ny'IKil npOXOlliiJlB B BllKyyM&, .rlnR 

3 T o ro K saKyy~o~aoA KllM&pe ycKopsTenR tibln no.ncoe.nase H cneuHanbHhiA saKyy~o~onpoao.n, 

KOT Ophi A p83llB 8 HB8JlC SI BHyTpH noJltOCOB OTKJlOHHIOLUer o M8rHIIT8 Cn-40, 

V!Mnyn&eHhiA KonnHM8TOp p 83Mewanc R BHYTPH 38LUHTHOI CT&HKH 113 A<ene3o6eTosa , 

o T .nenHaw e A 3811 y c KopHTe nB oT H3Me pHT&nbHoro nBBHJlhOHa, 0Taepcrae Jtonru!MilTopa 6blno 

p 8BHO 2,5x 3,5 C M
2 

• .rlanee no XOllY ny'IK8 CTORJl BTOpoA OTKJ10HHIOWHA MllrHHT 1-cn-57 

C llJlHHOfl UOJliOCOB 130 CM H 3830p0M 8 CM, 3TOT MllrHHT OTKJ10HHJ1 'IBCTHQbl OT npHMOrO 

s anp8BJ1QKHR K 8 yron 5°, .rlnH n pH.UilHBH ny'IKY Heo6XOllBMOA <iJopMbl Henocpe.ncTB&HHO 

nepe.n MBrHHTOM K8M9pb1 pacnonarBJlC H CTBJlbHOA KOJ1JlHM8TOp C OTB&pciHQM 25 X4 CM
2

, 

24-JliiTpOBBII npon8HOB8H lt8M8pll 6b1Jlll CMOHIHpoB8H8 t.ee>K.ny UOJ110CilldB M8rHHT8 

r:n-40, pacnono>Keaaoro aa paccT<>RHBB 50 Mer.poa OT MBLU&HII, MarHHT naranc11 nocToKH

HhiM TOKOt.e 2000 aMnep. B o61oeMe M&>Knont<>cHoro npocTpaHcTaa, r.ne noMema&TCII Kauepa, 

M&rHHTHoe none Ra~o~epRnocb c noMOLUbJO npH6opa, Hcnonb3yJOmero 3¢.peKT Xonna (~o~oso

KpllcTaJUI repM8HHR), 3TOT npH60p no3BOJ111J1 H31depHTb M&rHHTHOe none C TO'IBOCTbiO llO 

1%. 

none B3M9pH110Ch B nnOCKOCTIIX C h • 80, 120, 140, 160 II 200 MM OT HII>KHero 

QOJ110C8 M8rHBT8, 

UeaTp ny'IK8 n e>K8n " nnocKOCTB c h • 140 "'"'· P8cnpe.nenea11e ~o~arHIITHoro nonH 

" 3 IOA nnocKocrx noJtaaaao aa pac, 3. Cpe.naee aHa'I&HBe uarHBTHoro nonw " pa6o'I&M 

o61>8M& •aweA xat.eepbl paBBO 14400 3 , Paatipoc nona p8B9H- 430 3 . 

Ill Pac,er onTK,ecKoA CIICieMbl KaHana 

Bax.ny Toro , 'ITO pe>KHM uarHHTHbiX niiH3 o61>&XTHBil 6hln aa.naa x tiblno aa.na11o no

no>K&HIIe OIKJ10HRIOUlero M llriiBIIl Cn-40, 38ll8'11l p8C'I8IIl COCIOSIJ18 II TOM, 'II06bl H811ny..-

4 

WIIM o6paaow Bb115perlo raxya 

Marpoa, 'IIO~hl y.noaneTaopa'l 

BOrO fibiJl B3KT 88p118HI OIIIII 

Bllp118HT BMQQT IIQXOTOpWe IIJ: 

M8phl XOK8'lllOrO li30I5p4>K8Hil 

Hll BbiXOllQ R paal5poc '18CTII! 

nynbCBOrO KOJ1J1BM8T0p81 XOI• 

3TOMY rnBBBOA 38ll4'18A pac• 

H306p8>K9Bllll, :r 8K 11:81( BHitllJ 

TIIB8, HQ 6wno, TO H30tipa>Ke 

0T K8M8pb1, np11 9TOM 6biiiO 

MarHHT, KOTOpblll BhlnOJlHJIJl ( 

HO O'llllUiln 15hl ny'IOX, 8bii50J: 

J10>K8HH9 6biJ10 38,L48HHb1Mo C 

M4Top cne . .noaano CTBBHih a 

npH611R>K9HK8 ll3o6pa>K&HIIll 

x) 
waeTca .nBcnepcHR • 

PacqeT, c.nenaHHhiA aa· 

B rop1130HI8JlhHOII IIJ10CKOCTH 

CT9Hbl 0 ecru! IIMnynbC ,.--M 

nony'IBeTCK noqTK nap~~nen1 

>KeHHH COCTBBJlll8T npK 8TOM 

pH30HT8JlK OKOJ10 1,65, 3TO 

XpOM8TH'I9CKOI'O 11306p4>K9HB 

npH Bb16p4BilOA ropH3C 

K~o~nyn&eaoro pacnpe.neneHHH 

'xphlnbSIMK' .no 3%, OrpSHa· 

pold B nepaoll naH3e, 3ror 

OrpSHK'IeBBe aepraxanbHoro 

MllTOpe, 8bi~OI8 lU8JlB KOIOJ 

XOMIIM8IOp 1 p83M9pb1 lU8JlH 

p8 COCTOJIJ18 B TOM, 'IT06bl 

pacnpe.neneKKII, 

x) 
Ha ~o<anhlx paccros 

KOMn&HCKpyeTCK lliiCnepcH9i 

cn-40 n peo6n a.naer. 



rMHOI J[8M8pb1 )'CitOpRT8n!l, 

anbllol op6xnd. 

II)'nbC)' H 3H8lt)' OC~QCTBnsn

IOU, <iJOJt)'CHp)'IOWHM '18CTHUbl 

Mn-16 ( A
3

), Ha pa:cyH

oJtaaaHo .nelcTBBe uarHHTHhiX 

B BppTRK8nbHOM R ropH30H-

l )'CKOpHTQJlR .00 nepBOll Mar-

TOp, .OII8M9Tp OTB8pcTKR Ko-

lOHliiOllllll M8rHRT Cn-40, 

~Cb II)'Tb OT MRLUeHH H .00 

i npOXO.OKnH B &aK)')'Me, nn11 

<Ta cn-4o. 

cTeHJCH •a ;.t<eneao6eToua . 

JTB9pcTIIe KOIIliHM8TOp8 6blnO 

~OHKIOUlHI M&rHKT 1-Gn-57 

~nOHIIn '18CTK1Ihl OT llpliMOrO 

<iJopMhl H9110Cpe.OCTII9HHO 

op C OTIIepcTRQM 25 X 4 CM
2

, 

fe>K.Q)' DOnJOC8MH M&rHHTa 

IH, MarHHT nRT&nCH nOCTOKH-

T88, r.ae IIOMeUl&eTCII K&Mepa, 

IUero a<P<PeKT Xonna (Mono-

ITHOe none C TO'IHOCTbiO .00 

. 60 H 2()() UM OT RH>KHero 

!pe.OeneHHe M&rHHTBOrO nOJlll 

arHBTHoro non• a pa6o'leM 

K 430 a. 

m aa,n&H H tlhlliO 38.ll8HO no

ICTOlln8 8 TOM, 'IT06bl H&Hny...-

WRM o6pa30M Bb16p&Tio T&I)'JO aeJII'IIUI)' RMII)'n loC& 'l&CTBil, IIOnO>K8HIH R pA3M9pOB KonnB

M8Tp0110 'lToGw y.no~~neTaopRTJo )'Jt83&BHbiM llh!We Tpe6oaaJIRliM It JIY'llty. B I&'lecTae ocHoii

Boro 15wn B3liT a apB&BT onTB'I&CIOI! cxeMbl I&Bana c npoMe>KyTO'DihiU xao6pa)KeHBeM, 3TOT 

B8pH8HT BM88T HQIOTOpWe llp&IIM)'W8CTB8 nepe.n ,npyrHUII B TOM, 'lTO OK ,naeT M8nbl9 p83-

M8pb1 xoHe'llloro a:ao6pa>KeBRH • Manwll paa6poc 'I&CTBII no BMnynbCy, Ho paaMep D)''IK& 

HA llbiXO,ne II paa6pOC 'IACTHll 110 HMII)'nloC)' CHnbHO 3SBRCliT OT nonO>K8HRK R pA3M&pA HM

II)'llbCHOl'O IOnnHMATOpa, IOTOpWI <iJopMHpy&T npOMQ>K)'TO'IHOe H306pa)K8HH9 MBW8HK, no -

STOM)' rnB.IIBOI 3B..n8'181 pAC'18TA 6blnO HSXO>K,n9HH8 M8CT8 paCDOJ10>K8HHll DpOMQ>K)'TO'IHOl'O 

xao6pa>K&HJUI. Tax Jt&I HBJtaiBX .npyra:x <iJoiycKpyK>WHX aneMeHTos, IpOM& nepsoro o6'bei

THBa, H9 6wno, TO H306pa>KeHH8 MHWQIII H906XO.nHMO nony'I&Tb cpaBHHTenbHO H&,nalleltO 

0T Jt8M8pb1, np11 STOM 6blnO >K9ll8T&nbHbiM nocns npoM&>K)'TO'IHOrO H306pa>KeHHll llOCTSIIHTb 

M&rHJIT, KOTOphlll BblllOJlHlln 6w pOllb OTitliOH>iiOW&rO M8rKKT8 H B TO JKe apeMK .llOIIOIIKKTen!r 

HO O'lllW&n 6w II)''IOit, Bw6op M8CT8 STOrO MarHHTa tlblll orp8HK'Iell 1 1Ip8ITH'IQCKK era no

IIO>K&HHQ 6hlno 3&.L48HKhiU. Cne.nosaTenhKo, x ai aa.nHo aa pRCYHJtA I, HMeynbCHhlll Ionna

MATOp cne.ooaano CTABKTb B ltOHII9 K8H8n8 B 3aWHTHOJl CT8H9 K3M9p HT9llbKOro IISBHJibOH8, 

npa6nK>K9HK8 K3o6p&>K8HKll MHW8HH K ycKOpKTQlilO H98hlrO.OHO, T,K, npa STOM pe3KO )'M8Klf" 

x) 
W89TCll .OKCII9pCHll 

Pac'leT, c.oenaaxwa uaMH Ha anexTpoHHo-c'leTHol M&WHHe BU 011.Hl1, noxaaan, 'ITO 

B r opK30HT8nbHoll IIIIOCKOCTH H306p8>KQHB9 MHWeHH IIOny'I89TCR lla BhiXO.llQ H3 3 a WHTHOI! 

CT9Hbl 0 eCllll BMn)'llbC 17- -M930HOB B3KTb ~ 4,1 ras/c, npa STOM no B9pTKK&nK ny'IOK 

nony'I89TCII nO'ITH DapannellbKbiM ( CM, pHC)'HOK 2), nacDepcHK B rOpH30HTanbHOM H306pa

>K9HHK COCTB.Bnll&T DpK STOM w 6,5 MM H8 ~ • !% npH KOS<iJ<iJHIIH 9HTQ )'89lllf'18HHII no re-
p 

pH30HT&nB OKOIIO 1,65, 3TO .oaeT npB pa.OB8llbHOM pa3Mepe MHWQHB 5 MM pa3Mep MOHO-

X pOMaTH'IQCKOrO K306p8)KQHHK MHW8BH OKOIIO 8,3 MM, 

npa: Bhl6p&B110ll ropB30HT&nbHOI WBpKHe KOMHMaTOp8 ~.5 C M a<iJ<iJexTHIIH8ll WHpBH8 

BMIIYllbCHoro pacDpe.oeneHBII ny'IKa, noJia.oaJOmero B KaMepy, pasHa :!:. ( 1 , 5 7 2,0 )% c 

'KphlnbliMH' .oo 3%, OrpaHH'I&BHe ropH30HTanbHoll anepTypbl ocywecTBnKnocb KannBM&To

poM B 119p110I J111H38, 3TOT KONIXM8TOp 6wn IIOCTSBJlQH Ha ny'IKe .01111 KaMepbl BHllbCOK8, 

Orp&Ba•uaHBe aepTBJtanbKoro paauepa DY'IJ<& qacTHU npoHaao.oHnoc~> a HMeyllbCHOM Kanlllf

MaTope, BbiCOT8 Ul8llll KOTOporo p811HKJ18Cb 3,5 CM, nepe.o K8Mepol HaxO,nHnCK 8W8 a.nHH 

KOJlnHM8TOp 0 p83Mepb1 WQJII J<OTOpOl'O COCTB.IIllllJII 4x20x250 CM
3

, Pallb STOrO ltOIIJlBMaTo

pa COCTOHll8 B TOM, 'IT06bl ycTp8HKTb ~8CTliUbl H& KpaKX ropH30KT&nbHOro B 119pTHit8JlbROl'O 

pacnpe.neneHHI. 

x) 
Ha M&nwx pACCTOllHIIKX OT cn-40 .OHC119pcllll OT M8rHHTHOro IIOllll YCI<OpHTQJlK 

KOMIIQHCKp)'&TCll ,nHCilepcHell OT Cn-40, npH )'llellll'IQHHB paCCTOIIHHll .nHcnepcKK OT 

Cn-40 Dpeoona.oaeT. 
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IV.3~cnep!He!Tan.SAK uacTpo&!a JAX&na • npoaep~a pac,aTa 

HacTpOII~• lt8JI&n8 ocrmecTarumaclo ll.,..,. cnocoiSaHR: 1) N&TOJlOH TOitOBecymell 

BRTK/.
3/ H 2) DO R3N8p8B!JO CTp~Typlol ll1'llt8 'l8CTRD C DOHO!l.lloJO OTitJIOHKJO!l.lRX HArBBTOa. 

1. MeTOJlOH TOJtoBecymell BIITH 61o1no a~o~6pauo uanpaaneBHe ny'llta, a T&Jt>Ke npoJta

nu!SpoBAHiol OTitJIOBKJO!l.lRQ HAI'B!Tiol cn-40 • cn-57, Kpaable, caa31ola8JO!l.lB8 a&1DI'lBBy To

ItA B M&rHBTAX C RHDyJIIoCOH '18CTIIlo DpOXOJlK!l.lB:X H&>KllY DOnJOCAMR M&rBBTOa, D0~838Biol 

ua pacyBJte 3. VIa p11CyBit& aBJl!O, 'ITO rr- -weaox~o~ c uwnynJoCOM 4,1 laa/c JlOn>KHbl nona-

Jl&Tb a JCAN&py, QCnB TOitR a Cn-40 ! Cn-57 6yll1T paBBiol 445 II 200 8 0 COOTa&TCTa&H-

BO, ToJCII B nBB3ax npx aTOM ll2n>KBiol ISioiTb paax~o~: 485 a B 1 11 2 Mn-17 11 540 a a 

Mn-16. npa 9TRX 3B8'18BIIKX TOitOa a NArBIITHbiX JIRK38X • OTitJIOBKJO!l.liiX M&rBBTAX aan

paan&KIIQ TOitOH&cyu.tell B!TB TO'l!O ( a Dp&JlQJIAX .:!:. 1%) COOTa&TCTaoaano KADpaan&KIIIO B 

JC&Mepy D:y'llt8 'l8CTBD 0 KOTOpoe ISbiJIO IICCJI&JlOa&HO C DOMO!l.lbiO CDHKTRJIJIKOKOKBbiX C'l&T'lll-

JtOB 1 BXllJO'IQHHhlX H& COBna.a.eHB:SI. 

2. VlaMepexae CTpyKTYPhl ny'IJCa " -Meaoxoa npoaOJ:tBnocJo a ycnoBBHX, KOrlla TOK 

a OTJCJIOKKIO!l.l&M N&rKHTQ Cn-40 M8BKJIC11 0 8 TOI< !I MAI'KIIT& Cn-57 15biJI p8B8H Kymo. V!x-

JlBit8Dil11 'IACTKD DY'llt8 Dp0!3BOJlBJI8Cb T&JIQCJCODOM !3 Tp&X CDBKTKJIJIROHOKKioiX C'l&T'lKitOB, 

BJCJIIO'l&HHbiX HA COBD8Jl8HRK. 0JlKH K3 C'l&T'IBKOB B CBOIO O'lep&Jllo COCT011JI K3 JJ.BYX JlpyrB:X: 

C'l8T'lllJCOB 0 ltOTOpbl& MOrnB DJIABKO ( '18p83 5,0 MM) N&JUITb CBOI! I<OOpllHKATbl ; rrpK aTOM 

OJJ.IIH H&KJIJI caoe D2nO:>K8KH8 !I aepTRitAnbKOM HAnpaaJI&BIIR, llPY.f'OII - a rOpK30HT8JIIoHOM. 

nll8Ila30K K3M8K8KKII COCTABJIKJI (0- 200) MM. Ynpaan&HH& aTHMII ( '!SeraJO!l.lRMH') C'l&T'IB

J<AMK 6blnO JlBCTAHDROHKO&, 0TC'l8T ltOOpllRBAT OCyll.l&CTaJIRJICJI DOT&HnKOM&TpH'l8CI<IlM Jl&T

'IHJ<OM, 068CD8'1!!1810ll.lBM TO'lBOCTb OTC'l&TA 1<00pJlJIK8Tbl DO O!SOHM H8Dp8BJI8HHKM OI<OJIO 

1 MM. PaaMep nnacTBKa a «SeraJOmKx C'l&T'IIIJ<&x a ce'l&KHB, nepn&BllRXynapKoH uanpaBne-

2 
HBIO Dy'll<80 COCTABJIKJI 5x50 MM • P83M8p DJIACTRJ<Oa a C'l8T'IIIIt8X 0 KOTOpbl& CTOKJIB H&-

DOCp&JlCTa&HKO 38 JlMDyJibCBioiM JC2nnBM8TOpOM Jl 38 OTitJIOHIIIO!l.liiM MAI'KBTOM Cn-57 B 

nepeKpblaanR aec1o ny'lox, IS~o~n paBeK 300x50 MM
2

• 

MoHHTOpHpoaABHe ocymecTananocb Jlpyr!M TenecJ<onoM aa Tpex C'l&T'IIIXOB, pacnono:>~<ea

HhiM a aane ycltopKT&na, 

CxeMa pacnono>~<eBBR Bcex C'l&T'lRitO!I no~taaaxa aa o6mell cxeMe paaM&ll.l&BBR o6o

PYllOaAKBll M&rHBTKoro xaaana ( cw, pac. 1 ), KaK 6blno Clt838Bo a~o~me, axanxa RMnynbC-

aoro pacnpe.ueneHKK 'IACTHD a D:y'IX& ocymecTBnanca nyTeM M&rBBTKoro axanxaa oTxno

KliJO!l.lBM NArHHTON Cn-40, nna lta:>KJlOrO cpHitC!pOaAKHOrO 3K8'1QKBK TOit8 !1 Cn-40 npo

R3aOJlllJICII OTC'l&T COaD&Jl&HHII C'l&T'lKXOa T&necxona, 

napeXOJl 0T &TOrO pacnp&Jl8118B!.II ~ pacnp&Jl&liQHIDO llNDy11bCHONy OCyll.l&CTaliKliCK 

C DOHO!l.lloJO rpa.nyapoaO'lHioiX .l<pBIIblX pBCyBit& 4, 

6 

PearnloT&Thl aawepeHHll K) 

pKCyHXQ 5, CpellRRI BNDyJIIoC 1 

&TOI !IQliB'IRKiol paaKa .:!:. 2,0% ll 

raa ltpKaA! llOit43hl!I8&T BHnynb< 

DyJibCHOro ltOJiliHM8TOp8 d 80 lw 

BHllHO, 'ITO aunynbCHhlll KOJI1IJI) 

a nono>KeHHe npoHe>KyTo'llloro 

Cll a!ScOJIIOTKioiHH ltpHBbiMR HMDJI 

ahiCOT& Yl<ll3b11189T TOJIIoltO aepx 

TRilo nono>K&KBQ DpOH8:>KyiO'l11 

'lACTilll a Dy'lltQ, npR p83HhiX a 

6pa>K9HJIR JlOJI:>KHO MQHKTbC11 0 C 

8C1DI BMDyllbCRhll ltOll1DIM8TOp C 

M9KK1DI JlJIBT&JibKOCTb B'i D&'ll[l 

M830KOa a Dy'IK&) B H3M8pKnB 

DpH yM&HbW&KBH JlJIBTQJibKOCTH 

11%. 

<l>opMy DY'Ill:& OKOJIO KAMQ 

nHM&Topa MO>KHO yaHJl&Tio ua p : 

'q8CTIIU ny-.a.a B nnoCIOCTB "X, 

!IHJJ.HO B3 pacyHJ<80 p83N9plol ny 

HanB'lBQ ltOJiliBHATOpa DQ) 

ao M&HbWHM no B&pTRitanR, Pa• 

lt838HHOQ H& pBCYHJte 7, Jl&QT ! 

TauM o6p830H, B3MepeHI 

'lACTBil a Dy'llt& Jl81DI !1911B'lHBy 

x) 
( 4,0 laa/c) .:!:. 2,0% • Pacqe· 

(4,1 laa/c) ±. 1,5%. Taxoe pac 

T&JibHOCTio B I.{ DA'lltR ycxopBJO 

H& !SioiTio JlJill HMDYDbCA 4,1 ia1 

x) npH aTOM TOitR B MArB 

3H8'18BKJO JIHDYJtbCA, 

xx) 
Pa6o'laa Jl>IBTenbHOCTJ 

B&Wero yCKOpBT&JIII. 



) N8T0.110N TOII:OK8C)'lU&A 

U hiO OTII:I10HIIJ01UllX NArBBTOB, 

111e nyua, a TBJt>Ke npo11:a-

CBII3Y118JOIUK9 119llii'IHH)' To-

IXlC8Mll M8rHIITOII, DOII:83AHY 

OM 4,1 raa/c .11011>KHY DOD8-

t~ ll 200 8 0 COOTB&TCTIIOH-

• 2 Mn-17 • 540 a a 

][IIOHIIIOIUHX MArHBT8X aan-

8TCTBOIIMO H8Dp8Bll9HBJO II 

ob B )'C11011HHX0 KOr.l18 TOX 

n-57 6wn p8B8H 8)'1110, J.1u-

(RTII1lnJIIlHOHHbiX C'19T'IRI.OB 1 

.llb COCTOII11 B3 .llBYX .llp)'rliX 

lOll XOOp.1111H8Tbl; DpK 3TOM 

)'~01 - II ropH30HT8llbHOM, 

ltll ( '6er8JOIUKMK') C'l9T'lll-

DOT9HUHOM8TpH'l8CitHM .11ar-

111M H8Dp8B110HHliM 011:0110 

pneHJ1JIJ[)'11llpHOM HaDpABIIe-

.ax, ltOTOpble CTORllll He

.liM MArHIITOM Cn-57 H 

pex C'IOT'IHKOB, pacnol1o>Kou-

CXOM8 p83MOIU8Hllll o6o-

HO Bb1W8 0 8H8llll3 HMD)'I1hC-

~HKTHOrO AH8llB3a OTXI10-

IOHHII TOXA B Cn-40 npo-

'llhCHOM)' OC)'IUOCTB111111CII 

P&3)'11hTaTw 113N&penA KNil)'l1hCHOro pacnpe.11&11&HliK 'laCTIID B nyue DOII:A3BBhl ua 

pKC)'HII:& 5, Cpe.lllllll IIND)'I1hC ,- -N830BOB nony"'KI1CII pABBhiN 4,0 raa/c, AacnepciiK 

2 
aTol B&I111'111Hhl paa11a :!:. 2,0% .111111 IIND)'11hCBoro II:OI11111NaTopa c 1U&I1hl0 2,5x3,5 MM • Apy-

raa 11:p11BBII DOKB3 ... AeT IINnyl1hCH08 pacnp&.I18118HII8 'IACTIID .11118 .11pyroro OTB&pcTIIII liM-

D)'l1hCHOrO II:OIIIIIIWATOpa d 80 NN o .1111CD9pcllll Cp9.11Hero K NDyl1hCa pBBHa )'>K9 :!:_3 ,5%. 

8K.11HO, 'ITO HND)'I1hCHhiA KOI1IIIINATOp IIBI1118TCB XOpOlUBM AH811H3ATOpOM D)''IKA no KMn)'l1hC)', 

a nono>Keue npowe>KyTo'llloro 1130ISpa>Ken• aw!Spauo npBBBI1hiiO. OISe KpRBhl& ue IIBI111JOT

cs aiSCOIIJOTHbiNB ll:pBBbiMII HMn)'l1loCHOrO pacnpe.I18118HBH D)'"'II:A, J.1x nOI1)'1UIIpHB8 HA nony

BbiCOT& yii:A3biJI89T TOI1hlt0 B8pXHIOJO rpBBHil)' p830pOC8 B HMDY11hCHON pacnp9.118119HKH 'l&c

TBn, nono>K&HII9 DpON&>K)'TO'liiOrO B3o1Sp&>K8HHSI .1101I>KHO CHI1hHO aAIIHC8Th OT aHepriiK 

'IACTIID: B ny"'ll:e, npa pA3HbiX 3HoprBHX "'ACTBD: NOCTO H8XO>K.110HHSI npOMO>K)'TO"'HOrO ll3o

CSpa)K9HIIH .1101I>KHO M8HJI.ThCII, COOTIIOTCTB8HHO .11011>KHO 38MOTHO H3MOHIIThCH H Al!_ nyua, 
p 

OCI11l HMD)'I1hCHYI KOIIllJIMaTOp OCT88TCII HA npe>KH9M MOCT9, t.{To()w npoaepKTh 3T0 1 Mbl 

M&Hllllll .1111HTOI1hHOCTh B'i nauu yc~<opHJOIU&ro aanpR>KOHHH ( T.e, H3NeHHI1H a aepru10 " -

M930HOB 11 D)''lKe) H H3Mepu1IH cTp)'II:T)'PY 'l8CTHU B ny'lKo no KMDY11hCy. AeACTBHT&11hHO, 

DpK yweHhlli&HBH .1111BT&I1hHOCTH B'i D8'1KK .110 2,75 coK, ~ ny"'lta yaenH'lHBAnQcb .110 
p 

1 1%. 

<l>opMy D)''llt8 01<0110 1<8M9pb1 603 DOCIIO.llKOrO ( DO XO.ll)' n)''IX8 TT :_ M930HOB) K011-

IIHM8T0p8 MO>KHO )'IIH.llOTh H8 pHC)'HII:9 6, npHB0.119HHb18 p8CDp0.119118HHll .118JOT D110THOCTb 

'1.8CTRU nyua a nnocx.ocTH "''XoZ", ecn• nyqox. "l&CTKII HanpaBneH no ocR "Y"'' .. KaJt 

IIB.llHO 113 pHC)'HK80 pA3NOpb1 Dy'lKa &ISI1H3H JtaNepbl COCT8BI1HIOT 15x 10 CM
2

, 

HBllll'lHO KOI11111NaTopa nepe.11 JtiU.(epoA D03110lliii10 C.11&118Th ny'IOK 'lacTKn 3HA'IHT011b

uo MOHhlliHM no B8PTBK8llll, Pacnpe.110118Hll8 D8pBII'lHOrO D)''lll:a B D)'3hlphlt0110I lt8Mepo, no-

1<838HHOe H8 pHC)'Hite 7, .1188T ll&llii'IIIH)' p83W:epa D)''lll:80 pBBHYJO 5 X 10 CM
2

, 

TaltliM o6p&30M, B3M&p9Hllll H)o(D)'I1hCHoro pacnpe.11e110HHH nyToM MArHKTHoro BHBI1ll3B 

'l8CTHI1 II n)''lll:8 .118llll IIOllll'lllHY Cp8.11H&ro 3H8'18111111 IIMD)'11hCa 11 -M030H011 1 p8BH)'JO 

( 
x) 

4,0 raa/c) :!:. 2,0% • Pac'l8THoe 3H8'18Hil0 HMD)'I1hCa H8CXOI1bii:O ISOI1hlll0 • paaxo 

(4,1 rail/c) :!:. 1,5%. T8KOO p8CXO>K.110HIIO, DQ-Bll.llHMOM)', MO)KHO oiS'Ji.HCHKTh TOM, 'ITO .111111" 

TOI1hiiOCTh B 'i DA'IKII yc~~:opmomoro H&npii>KOHHH 6w11a B311Ta M&Hhllle ToA, xoTopaH .llOII>K-

xx) 
HA ISbiTh .111111 IIMDYI1hC8 4,1 raa/ c • 

x) 
nps 3TOM TOU B MArHIIT8X Cn-40 K cn-57 6bl1111 H3MOH8Hbl COOTB9TCTB8HHO 

3Ha'l8BBJO IIND)'I1hC8, 

xx) 
Pa6o'IAII .llllllT&I1hiiOCTh nauu B'i pABBa 3,14 cox 11 HBI1119TCH MAKCBMAI1hHOI .111111 

Haworo )'CKOpKT811H, 

7 



VI , OnpaAe!l&J!!& cpeABero 3Ba'l&BBR RNIIynJ>Ca c IIOMO!llbiO 

Dy3Ypb~08ot ~awepw 

Benii'IHBY cpe.llKero 3B&'l&BIIR RMnynbCa 'lacTBn 8 ~aKaJ'Ie MO)f(KO onp&.ll&JIKTb c no

MO!llbiO K&nocp&.llCT88KBOro H3M8p9KBll liMDYJibCa napaB'lRbiX 'laCTBil 8 pa60'l9M 06'1oeMe 

ny3blpbX080t xaN&pbl, Dn.A STOA U9!lll 6b1JIO B3M9p9RO O~OJIO 300 CJ19.1l01!1 1T- -M&30ROB, npo

XO.Illi!UHX 'lepe3 xaNepy, VI3MepeKBll npoBO.IlHJIBCb c n oMO!llbiO nonya8TOMaT08 rpynnbl H3-

MepeuaA 1183, a .llanbKetwaA o6c'l9T - ua C'l&TKOA uawKKe BU OVIHVI. DaKKble B3N&pe

HHA 11 o6c'leTa npuae.llaKbl ua racTorpauMe p11cyu~a 7. Cpe.llHee apKcpM&TB'lecxoe 3HB'l&HHe 

IIMDYJibC8 nony'lHJIOCb p81!1HbiM (4,14 :!:. 0,04) rsa/c, Cpe.llK8B3B8W8BK09 3Ka'l9RB9· no a~eM 

CJI&.IlaM p8BHO ( 3,96 :!:. 0,03) rss/c, 

DpyrHM Haa6onee TO'lHbiN onpe.lleneuaeu cpe.llKet senB'lBKbl BMnynbCa 'l&CTHn ny'l~a 

C nOMOWbiO 1<8 M9pb1 liBJili9TCll ynpyroe pacceRKB9 1T -N930HOB Ka BO.IlOPOJl9, 3TOT M9TO.Il 

0CHOB8K Ha TOM, 'ITO DO KHH8M8THX9 ynpyroro B3aBMO.Il9ICTBBII MO)f(H0 0 3H8ll HNDYJibCbl 

B yrm,r BbiJI9T8 BTOpH'lHbiX 'l8CTBil OTKOCB T&JibKO K81Ip8BJI8KIIH DepBR'IKOrO 1T - M &30Ka, 

onpe.ll&JIB Tb a HaTt&KB e RMnynbCa nepsaqaoro m r o u;a. r.pa'leM 'I&M TO'lHee onp e.llenJDOTCll 

RMnynbC B yrnbl BTOpR'lHNX 'laCTKil, T&M TO'IH9 9 OD p8.1l8Jili8TCll BMDYJibC nepBH'lHOro 1T 

/ 4/ 
M e3oaa. B aaweM cnyq a e a JtaMepe ISNnB OTo6paKb1 no KpK T e pHHM, onucSHHbiM B 

C06b1THH ynpyroro paccelUIHII, B KOTOpbiX 1IpOTOK OT~S'IH HM9JI M SJiblll HMDYJibC H OCTaHaa

JIHB8JICll a KaMepe. T a xoA oT6op ynpyru x B3aHMO.IlellcTBRA D03BOJIHJI c 6onhWeA TO'IHOCTbJO 

R3MepHTb HMIIYJibC npo-roua, Bcero 6biJIO OT06pSHO OKOJIO 40 C 0 6b1T H A Taxoro TKna, nnll 

acex co6biTHll 6 hm Bbi'IHCneH HMnynbC nepaH 'Iltoro , - -we3oHa, Cpe.lluee 3HS'l&HHe HMnyn&

ca nepBK'IKbiX 1T- - Me30HOB n ony'IHJIOCb paBHbiM ( 3,95 .:!:_ 0,03) rsa /c, 3TO 3 RaqeHR 9 

XOpOWO cornacyeTC!I C T 9M 0 'ITO 6 b1JI O IIOJiy 'l&HO no MarHB TH OMY aua mt3y 'laCTHU H no H3-

Mepe HK!IM D9p8H'IHbiX 17- - M&30HOB B pa6 0 'l8 M 06'b9M9 JtaMe pbl, 

TaKHM o6paaoM, n o B Ce A C OHOKYDHOCTH H3M9p9HHA .llJIR cpe,llHe A B91lR'lHHbl HMn y n bCa 

,- -Me30HO& B K&Hane , M bl nonyqaeM aeJIR'IHKy ( 3,97 :!:. 0,03) rsa / c. EcJIR T e n epb Y 'I9CTb 

nOT9 p10 HMUYJibCS II&pBH'IKbiMH 'laCTRUaMH B CT9KK8 BXO.IlHOrO OXKa KaM&pbl ( 4 MM He

p)f{aaeJOLUeA CTaJIH) H 1!1 Ca MOI )f(KJlKOCTR nponaua ( nnOTHOCTb nponaua 0,43 r/ CM
3 ) , TO 

Mbl DO!ly'IHM 1!18JIH'IRKy HMJIYllbCa nepBH'IBOfO ny'IXa 7T - M930KOB, COBJia,llaJOLUYIO CO 3K&

'18RR 9 M, nony'I&HHbiM R3 MafHHTKblX H3M9p9HHI, 

VII. 0DHM&Cb APYfRX 'lacTR!! a nyqxe rr - M&30Koa JtSHaJ'Ia 

Ocaoaaol! npHM&CbiO qacTKo; a nyqxe 11 -M&30KOB xauana RB!l>IIOTCSI p. - M930Hhi, 

e -, K -Me30Rhl H SHTHDpOTOH~><, CocTaa nyqxa sxcnepKM&KTanbKo He onpe.ll&lliiJICll, 

0pH 0119KX8 npHM&CH ll -M930HOB KCXO.IlHJIR H3 r&OM9TpHH KaHana, RMnynbCKOrO 

CII9KTpa ny'IKa, Cp9.1lH9rO Bp9M9HH )f{H3H" JIH OHOB H K81Ip.A>K9KHOCTR MBrHHTKOfO nOnll B 

8 

:f 

,... 

I 

OT~!lOK.IUO!U!X MarBRTSX, Oony• 

OT ecex 'laCTIIIl 8 ny'l~e. Opa l 

IIpll D OMO!UB ycT&BOBO~ C '18pG 

M9CB SJI9~TpOROI!I B ~8KaJ'I9 COC 

M8CII K-- M 930ROB II p u p 

B aa~nJO'l9HIIe Mhl 6naro.z: 

H BHTepec ~ STOt pa6oTe, 

JIOAbeay, B.r.rpiiWBHy, n.K.I< 

T8 B DOJI83Hbl8 OISCy)f(Jl8KBRo 

Mw. ISnaro.llapiiN VI,H,Ce 

Dp8.1l0CT8Bn9 K B9 pa.llBOT9XHB'l8CI 

'l&CKHX B3MepeHBA. 

1. BaK raa-'laK r M . VI,Conoabe 

2. B,A,HaxRTHH, A.A.HoMocpun 

Dy6ua, 1962. 

3 , A.A.TllnJtHK. OT3, Ns>l ( 19l 

4. n.K.Konynoaa, B.6,1IJOISHM• 



IIOMOlllhiO 

MO)f(HO onpe.nellHTh c no

acTHn 11 pa6o'!&M o6~eMe 

00 Cll8,!10B ,- -M830HOB, 1Ipo

nony8BTOM8TOB rpynnbl H3-

iU OJ.-HIVI. Jl8HHb19 H3M&pe-

39 apKcpM9TR'I9CI:OG 3Ra'!&HR9 

B9lll9BHOG 3Ha'!GHB9· IIO BCQM 

BHbl nmyn&ca '!aCTI'ln ny'IJt8 

Ha BOtlOpO,!l&, 3TOT M9TOtl 

Sl M0)f(H0 0 3Hall Rlo<IIIYllhCbl 

nepBB'!Horo " - Me3oaa, 

·M TO'!Bee onpetl&lllDDTCK 

RMnyn&c nepBB'!Horo " 
/ 4/ 

Mallblft HMIIYllhC B OCT8RaB

SOllllli C 60llhWeA TO'IHOCThiO 

::>6b!THA T8KOrO TBII8, Jln11 

C pe.naee 3H8'1AHHe RMnyn&

ISJa /c, 3To 3H8'1&Hae 

IY 8H811H3y '!8CTRII H no H3-

pe,!lHeA B91111'1Bithl HMIIYllhCa 

1 98 / c. EcnB Tenep b yqacT& 

OXHa KaMepbl ( 4 MM He-

> nponSRa 0,43 r/cM
3 ) , To 

!OB, COBII8,!1810UIYIO CO 3118-

::>8 K8H81la 

!I l!BllliiOTCll fL 

tbHo He onpe.aenstncsr. 

•KH KaHana, KMnynhCHoro 

OCTH M8rHHTHOrO IIOllll B 

J 
I 
y 

OTKllOHJUOUIKX M&rKHTax. Docy'!eao, 'ITO npaMec& p. -we30HOB .nomKaa 6WTh ( 7 ±.3 j % 

OT acex '!aCTKII 11 IIT'!Ke. DpwMecb ( e- ) -sneiCTpoaoa 6h!na H3Mepeaa 9KcnepRN&KTanhllo 

npa IIOMOlUR ycTooaoK c '!epeKICOBCXKM c'!&T'IRXOM nonaoro nornomeKKII. B&llii 'IKKa np11-

MACH 9119XTpOHOB B Jt8B8119 COCTilllll!19T IIO IIX 113N8p811KIIM HQ 60llhlll9 2% • OnexKK npx-

M8CII IIPJIBO,!l!IT IC 119111C'lHR8 0 MGBhlll&A 1%. 

B 38Xll~'!eHBe Mbl 6n8ro,n8pRM 8xa.neMRX8 B.VI.BeKcnepa 11 VI.B.~yBano 3a BHHMaHRe 

R RHTepec 1: aToll pa6ore. Mbl oco6eaao 6narOtl8pHw M.VI.DotlropenJtouy, M.VI.Co-

noa&eay, B.r.rpamaey, Jl.K.KonblnoBoA, C.H.Hypwme:ay, VI.B3opoay 38 noMOlllh a pa6o

Te K II01193Hb19 06Cy)f(,!l9HH11o 

Mw 6naro,!lapxw VI.H.CewemowJtRxa, C.B.Myxxxa 1'1 C . Paxaal(Jtoro 38 n~6&3Hoe 

npe,!lOCTBMeHue p8tlROT8XHB'!ecxoll ann8parypw 11 B.C. Banawoay 3a npoB&tlaHae reotl&3H

'I&CKHX B3M8p9HBA. 

n a T e p a r y p a 

1. Baa r8H-'18Hr M.VI.Conoa&ea, IO,H.Wxo6aa. DT3, Ns! 1, 41 (1959). 

2. B.A.HIIXBTRH, A.A.HoMocpunoa, B.A.CanpB,!lOB, n.H.CTpyaoa. DpenpBRT OVIHVI, 1086, 
Jly6aa, 1962. 

3. A.A.TlliiXBH. DT3, N21 (1956). 

4. Jl,K.Konwnoaa, B.B.ni06BMOB, M.VI.DotlropellxKA. OVIHVI~.B-4-1249, Jly6aa, 1963. 

PyKOIIRCb IIOCTynHna 8 H3,!laT&llhCXHI OT,llQli 
2 anpe1111 1965 r, 
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Pac. 3. Pacnpe.aeneaae M &rHHTH oro non s I<&MepHo r o ·•1-':I!!!T '. c n -40 
n o lil!OC l toC TH b • 140 M M OT HH >KHerO liOJIIOC!>., 
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I 
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JIXI 2U) JOO 14) JIJ «0 7Q) 1/J() 

Tot< 6 .'fQIHUmQJI (b ClHntp4>) 

PHc. -1 . KpHBble aasKCHMOCTK -roKa 11 OTKnOHR!OWIIX M arKKTax C ll-40 
K Cn-57 11 38BHCBMOCTK OT HMliynbC & ,- -Me30HOB . 
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