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BonpOCH nepe~aqz ~aHHHX B IIISYepBTenDHo
BHqBCXBTen~HOY KounneKce Olrifllri 

Cos~aHBe B ~BszqecKBX Bccne~oBa~enDcKBX uesTpax 

zsuepBTen~ao-odpa6aTHBam~ KounneKcoB c Bcnon~soBa

HBeu YHIII~ep.can~HWC B cneuzanBSBpOBaHHHX BHqBCXHTen~HWC .. . . 

uamBH TpedyeT pemeHBH pa~a BonpocoB, CBHBaHHHX c nepe-

~aqei UH~pOBOI BH~OpUaqHH Ha SBQqBT6nDHHe paCCTOHHBH. 

B BSYepBTenDH0.:.BHqecnuTeUHOY KOYnneKce (HBK) Od'IIe~B-
• 

HeHHOrO BHCTBTyTa JJJJ:epw.IX BCCJie,IJ;OBamttt np~,IJ;YCMaTpBBa-
. . 

eTC.IIHeCltOJI:DKO BB,IJ;OB JtaeleJI:DHWX JIBHBH CB!3B MeJ:,Ity 3BM, 

a~·Taue uew 9BM B ~HsHqecKol perBCTPBPYJ>Dtel annapa

Typo~. 

B CBHSB C STillY BOSHHKHa H60oXO~BYOCT~ paCCUOTp6T~ 

BapBaHTH CBCT6M nepe~aqz UB~POBOI BH~OpMaUBB, _npe~e 

Bcero, BHYTPB KounneKca. 

Ha pBCe I CXeUafBqaO ITOKQ38HH OCHOBHHe HBHHB 

nepe~a~ UB~P~Bol. HH~opuaUBB B HBK OHHH /I/. 
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0CHOBBH8 BHqzCXK!8~BHe MO~OC!B KOMIIB8KCa COcpe~OfOqeBH ·· 

B daaOBOM BHq&CXI!8XiHOM Q6H!p8. S~ec~ KOBQ6B!pBpyeTCB,Ma!e-
. . 

MaTHqecK&B odpadO!Ka 8KCnepBM6H!aiDHYX ~aHHHX,·!pe6y~aB DnO&~ 

HHX·BHq8CB8HBl1 a Ta~e ~pyrBe BHtmCBB!8XiHH8 pa60TH, KO!OpHe. 

uenecoodpaaao npoBo~BT~ aa da~~•.x·aBK. 

Hap~ C S!BM BdXHSH OCHOBHHX WZSBqecKBX YCTaHOBOK HHC!B

TY!a COS~8.1}!CB SKCIIepHMeHTan!IHO~IlHtmCXK!eB~HHe U8H!pH Jiadopa

!OpHl1 npe~aasaaqaeuLte ~ns cdopa H _odpado!KB aKcnepBMeHT~

awc 1{a.HHHX1 . IIOJI1qaeMHX cpe~CTBaMB SJieKTpOHBKB.. 9!11 QeHTPH 6a- . 

SBPYDTCB Ha MBmBHax cpe~ero Knacca. B KaqecTBe TaKOl 9BM BC

IIOB:&8YDTCB1 B OCHOBHOM 1 MBmBHH BBCM-4 CO CIIBrntaJI:&HO C031{8.HHH

MB KaHanaMB o6MeHa UHWP.OBWB ~aHHHMH. 

01{BH BS nadopaTOPHHX U8HTpOB cneuHaJIBSHpOilaH ~JIH 06pa60T

KB woTorpaw:Ha, nOJI1llae»ax c eyaap~KOBHX • BcKpo»ax :Ka~~ep. 

B H3MepHT8JI:&HO-BH'tlHCJIBT8niHHI KOYIIJI8KC 0HHM:BX01{HT B HS

MepliiT8JI!IHO-BHtmCXH'1'8JI!IHHl U8HTp, COS~aHBHlt Ba YCKOpUeJie 70 raB 

(r.CepnyxoB) 1{JIB o6ecnelleHBfl cpe~cTBaMH c6opa H o6pa6oTKB,HH

wopMaUHB SKCII8pHM8HTOB 1 npOB01{BMHX Ha STOM YCKOPHT8JI8 rpynna»H 

•s mma. 
BHyTpeHHHe CBfiSB.BSUepHTeJI:&HO-BH'tlHCJIHTeJII»HOrO KOMnJieKCa 

MOEHO YCJIOBHO no~paa1{eJIBT:& Ha TpH KaTeropHB. 

llpell1{8. Bcero, STO 116JIB:UH8 1~ c· TO'IIKH speHHB H3M8pHT8JI:&HO

BH'tlHCJillTeJI:&BOrO KOIIIIJieKca, CBB3B 1 o6ecnetmB8lllltH8 II01{KJIIO'tleBHe 

K 9BM w.aHqecKol perBcTpHpymm.eA annapaTypH, a TaKJte cTa&1(apT

HHX 1{JIB BBM ycTpoltcTB BBo~a-BH»01{a BBWOPMaUHH (ycTpoHcTBa CBfl-. 
az qeJioBeK-uamzaa, rpaw•KonocTpDHTeJIH • 1{p.). EcJIH paccToHaBe · 

»e~ BBM H annapaTypol ae npeBamaeT aecKoJI:&KBX 1{8CHTKOB ueT

poB, U8JI8C006paaHO HCIIOHLSOBaT:& cpe1{CTB8 KaHaJIOB BB01{8-BHBO~a 
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HHfl/opuaiutH; BXO~~ B .C'fPYK'fYPY 9Bil •. ITpH S'fOM liOl'JIKa pa60'fH · 

ycTpOltCTB, SlieK'fpJilqecKJie xapaKTepHCTHKH CBl'HallOB, nepe~aBae

MHX DO Ka6eJIHM 1 a TaKie THD DpHM6HHeUHX Ka6enelt onpe~eliH~TCH 

saBo~.ou-zsroTo:smTeneu SBM, H. no~Kn~qene HO:SHX yco:rpoltcT:s K 

9BM lie npe~cTaBnHeT oco6HX TPY~Hoco:relt. K TaKHM c:sBSBJI u·oJmo 
' .. -. 

OTHeCTH H CBBSH ue~y 9BM, paCDOliOXeHHHJIH Ha 6liHSKKX paCCTOB
_..~ 

HHHX BHYTPH ~BK. 

Bropuu TldDOJI BHYTPHCHcTeJIHHX CBBaelt BBllli~TCH "Aan»HHe" 

CBH3H Ha paCCTOHHHH ~eCBTKH_H COTHH KHliOUeTpOB. Uenecoo6pa3HOCT» 

06MeHa HHfl/opuauzelt YeXAY 6aaOBHU BHqi{Cli!dTeliDHHJI UeHTPOM H UeHT

pou, pacnonox~HHHM Ha ycKopHTene ?0 ra:s B r. Cepnyxo:s~ o6ycnoB

liHBaeT He06XO~IdYOCT» OUeHKH CHCTeY CBBSH no Tell8WOHHHY llHHHHK 

C:SHSH H ~pyl'HX cpe~CTB l'OCy~apcTB6HHHX liHH14lt CBH3lil 06ll!el'O DOll»-

30BaHHH. 3~ec» npe~CTaBllHeTCH pa3yYHHY 14CD011»30BaHH6 CTaH~apT-, 
aux·cpe~CTB ~llli nepe~aqm UHfl/po:solt HHfl/opuaUHH no Tenefl/oHBHM llH-

HldliY'c:sH3H, :s~cKaeuHX npouumneHHOCT»~. AnnapaTypa Tenefl/OBHHX 
. ' 

llHHHlt CBH314 DO~COe~HHH8TCH K SBM KaK CTaH~apTHHe ycTpOltCTBa 

BBO~a-BHBOAa Hllfl/OpMaUHH. 

K OT~ell»HOlt KaTeropHH ClleAyeT OTHeCTH CBHSH, Tpe6yiDII!He 

nepe~aqi{ UJilWPOBHX ~aBHHX C 0THOCJ4TeJI»HO BHCOKOlt CKOpOCT»!O Ha 

"cpe~HHe 11 paCCTOHH!dH, OT 0,5 KM ~0 5 KY. B "BK O!tiH!ti K TaKHM 
( 

CBH3HM MOl'YT 6HT» OTH6C6HH CBHSH H3Y6pHT6liDBO-BHqi{CJIHTeli»HHX 

U8HTpOB Jia6opaTOpHlt C 6a30BHJI BHqi{CJIHTell»HHM ne~TpOM. , 

nJlfi CBH3elt TpeTLelt KaTeropHH yze H6JIL3H HCDOJIL30BaT» 

cpe~CT:Sa KaHallOB 9BM, He paCClll4T8HHHX Ba pa60TY C Ka6eJIH!IH 

60JILWOll.~llHHH, H Henenecoo6pa3HO DOllL30BaTLCH l'OCy~apCTBeHHHMH 

nHHHHYH CBH3H, Tpe6y~~HYH 60ll»WHX KaDHTaJI»HHX aaTpaT. 
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ITepe~aqa ~BHH~ no ~H~ 

n~aeT pH~OM X~PaKTepaax OCO 

aneKTpouarHHTHHX nouex ~o:son 

KoqacTOTH~ fl/HaHqecKHX YCTaH 

W02 . MOII!HOCTH_ 3THX ycraHOB 

ano:s uez~ aaaeuJIH~~MH sJieR 

XeT ~OCTHl'aT» 3Haqi{Tell»HOlt B 

~aqi{ HHfl/OpMaUSH DO liHHHHJI CB 

He HKEe CKOpOCTH DOCTYDJI8HHH 

liO 50000 CliOl'O:S/CeK) H yBeliH 

M6pHT6li»HHX neHTpO:S AO CKOpO 

AO. I06 CliOl'OB/CeK)~ HaKOHen, 

KOlt H~eXHOCTL~t He MeHLmelt, 

6HTb AOCTaToqao Aeme:suuH. 

B 06:&e~HH6HHOJI HHCTHTYl 

peaJIH30BaHO .HeCKOliLKO CHCT6Y 

SH1 npeo6paBOBaHHHX :S UHfl/poBy 

ITep:saH H3 STHX CJICT6JI 6 

o6ueaa UHfl/po:solt HHfl/opuaUHelt 

cneKTpoueorpHqecKoroHaYepne 

HOlt fl/H3HKH H SBM 11KMie_B 11 , a; 3 

pe)ta~TcH nocJie~o:saTeli»HI:DI KO 

CHalibHOyY p~BOKa6eli~ CO CKO 

ynpaBnHD~HX Cnyx66HHX CHl'Hali 

fi03~Hee CHCTeYa C:SH3H 8 

COe~HH6HHH liHHHHYH C:SH3H C ~ .. - ~ 

HOl'O.H3MepeHHH fl/OTOl'pafl/Hi! C 

? 
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.ITpH STOll JIOriiKa pa60TH · 

cHrHaJIO:B, nepe,na»ae

~omMeHHeKBX Ka6eJiel onpe,neJIH~TcH 

L.. ....... n,.•eih K TaKHM C:BHSHM MODO 
.~ .... 

lacnOJIOEeHHHMH Ha 6JIH3KHX paCCTOH-

pBHSel HBJIHDTCH ",naJI»HRe" 

COTHH KHJIOYeTpOB. lleJiecoo6paaHOCT1> 

BHqmCJIRT8Jl»HHY UeHTpOY H U8HT

eJie 70.ra» B r. CepnyxoB~ o6ycHoB

cHcTeY CBHSH no TeJieWOHHHY JIHHHHU. 

apCTB8HHHX JIHHH" CBHSH o6mero llOJI:D

paayYHHY HCITOJI:D30BaHHe CTaH,napT-
• 

O:BO" HH~OpYaUHH no TeJie~OHHHY JIH-

• bllllJ1tmnOCT:&D. AnnapaTypa TeJie~o~HiiX 
. ' 

CTaH,ltapTHHe YCTpOlCT:Ba 

a,.,..,.,..,,T OtHeCTH C:BHSH, Tpe6y~mHe 

:BHCOKOl CKOpOCT:&Bl Ha 

lOI. B HBK mi!IH K TaKHM 

HSYepHT8JIDHO-:BHqmCJIHTeJI:&HHX 

H8Jl:D3H HCnOJI:DSOBST:D 

Ha pa60TY C KaCieJIHYH 

llOJI:DSO:BST:&CH rocy,napCTBeHHHYH 

loJI:&mmC KanHT8JI:DHHX saTpaT. 

6 

1. 

_,I 

I . 

llepe_naqa ,ltaHH!iX no JIHHHHY C:BHSH B ~HsHqeCKOM U8HTpe 06-

Jia,naeT pa,no11 x~paKTepHHX oco6eHHOc~eli. Bo-nep:sax, ypo:seH:& 

SJieKTpOMarHHTH!iX nouex .l{O:BOJI»HO BHCOK.:BCJie.l{CTBHe pa60TH :BHCO

KoqacTOTHHX ~HsHqecKHX ycTaHOBOK. Bo-Btopsx, :scJie,ncTBHe CioJID-

molt . :uomHOCTH 3THX yCTSHO.BOK, :BeJIHqmHa paSHOCTH ITOT8HUH-

8JIOB YeE.l{Y saaeYJIHDmHYH 3JI8KTpO,ltaYH Ha.KOHUSX JIHHHH CBHSH MQ

zeT ,noct:rtraT:D sHaqmTeJI:&Holt BeJIHqHHs. B-TpeT:DHX, cKopocT:D nepe

,naqz HH~OpYS:USH no JIHH:ltiHY CBHSH ,ltOJISHa CiHT:D BO :BCHKOY CJiyqae 

He HHEe. CKOpOCTH nocTynJI8HltiH. HH~OpYaUHH C MarHHTH!iX JI8HT ( OKO- . 

JIO 50000 CJIOrOB/CeK) H y:BeJIHqHBaT:&CH no Mepe paSBHTHH 9BM HS

yepHTeJI:DH!iX UeHTJlOB . .l{O CKOpOCTH paCiOTH fiaYHTH MamHHlil (BnJIOT:&" · 

,no 106 cnoroB/ceK). HaKoHeu, JIHHHH cBHaH ,noJIEHH o6Jia,naTi BHCO

KO~ Ha,nelltHOCTl>Blj He :MeH:Dmel, qey 9BM, BXO.l{HmHe B CHCTeYy, H 

CiHT:D ,ltOCTSTOqffO ,nemeBBMH. 

B 0Ci~e,nHH8HHOY HHCTHTyTe ~epHWX HCCJie~OBSHHR paHee 6HJIO 

peaHH30BaHO HeCKOJILKO CHCT8Y nepe,naqm ITO KaCieJI:DHlilM JIHHHHM CBH

BMI1 npeoCipaaoBaHH!iX B um~po~yro ~opuy aKcnepHMeHTaJI:&HHX ,n8.Hasx .•. 

llepBaH HS STHX CIICTeY CisJia coa,naHa ,ltJIH .ltBYX.CTOpOHHero 

OCiYeHa UH~pOBO~ HH~OpYaUHel YeX,ltY,HSKOnHTeJI:&HOi annapaTypo~ 

cneKTpoueTpHqecKoro.mauepHTeJI:&Horo ueaTpa Jia6opaTopHH.He£1Tpoa:

ao« ~HSHKH H 9BM "KMiEl:Bn, ·a: aaTeY "MHHCK:_2 11 /
2,3/. )(aHHlile .ne

pe,naJOTCH ITOCJie,noBaTe~:&HlilY KO,ltOY Ha paCCTOHHHe I,5 ~M no KOaK-

. CHaJI:&HOYY pa,nHOKaCi,eJID CO CKOpOCT:DD 250 KCiHT/CeK. ,llJIH .nepe,naqm 
' . 

ynpaBJIH~mHX CJIYllt8CiHlilX CHrHaJIOB HCnOJI:&ayeTCH TeJie~OHHH~ KaCieJIDo 

lloa,nHee CHCTeMa CBHSH 9BM 11MHHCK-2 11 CiHJia paaBHTa nyTell .• 

coe,niiiHeHHH JIHHHHUH _cBHaH c ,nBy:ua 9BM M~2o H ycTpo~cTBa~ul pyq- . 

HOrO HS~epeHHH ~OTOrpa~H£1 C nyaHp:DKOBHX KaYep / 4/. 
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flo TaKOMy ze ·rrpHHUHny oprSBH30BaHa CBH3n 9BM "MHHCK-22" C HS

uepHTe~~HHM UeHTpOM !a6opaT~pHH H~epHHX npo6~eu /5/. 

noc~e~oBaTenHaH cHcTeua nepe~atm ~aHHHX no DHHH IBHaB Mea~ 

YCTaHOBI:Oit Ha lfarHHTOCTpHKUHOHHHX BCKpOBHX Ka»ep H 9B)( E9C11-311 

6Hna paapa60TaHa B ]a6opaTOpHH BNCOKHX sHeprHl. B 3TOi CHCTe-
' . . ue HHwopuauas nepe~aeTcH aa paccTOHHHe I Kif noc~e~oBaTenaNM 

KO~Oif no KOaKCH~~HOMY p~HOKa6e~D CO CKOpOCT~D I uera6HT/CeK/G~ ..... 
B TOl ae ~a6opaTopHH 6w~a BNno~eHa ~pyras cHcTe»a nepe~aqz 

~aHHHX B 9BM B9CM-3M C HCD0~~30BaHHeu uarHCTp~~HOro Te~eWOH

HOrO Ka6e~H co cKpy'lleHHNMH napaMH THna MKCE /7/. nepe~a-qa JtaH

HNX no STOi ~HHHH CBHSH npOH3BO~Hnac~ napa~ne~~HO 45-paapH~HH

Mlrf C~OBaMH CO CKOpOOT~D OKO~O IOQ THCH'Il C~OB B C6KYH.1tY• B 3TOl 

CHCTeue no Ka6e~ nepe~aB~HC~ CTaH~apTHNe O,ItHOllO~HpHNe CHrHa

~N, T .-e • He HCnOHI:.SOBa~aCI:. CHIIM6TpH1lHOCTI:. Ka6e~H CO CKJ'JlleHHN-

111'4 napaum. 

Coa~aHHe HBK OHffH noTpe6oBano paapa60TKH HOBNX ~HHHl CBH

SH, pa60TaD~HX C BNCOKOl CKOpOCTI:.D H paCClllrf'faHHNX Ha pacmBpe

HHe CHCT6KH B 6y~y~eu. 

fiOCKO~I:.KY annapaTypa ~HHHl CBH3H no~coe~HHHeTCH K KaH~alf 

BBO~a-BNBO~a HH~Oplf~HH 9BM, ze~a'fe~I:.HO MaKCHKa~I:.HO Ha6ezaTI:. 

npoyezyTo~oro·npeo6paaoBaHHH cHra~oB. KaH~ coBpeueHHNX SBM 

nepe~aDT B conpazeHHH DO'f6HilH~I:.HNe CHrH~H, lJH~OpuaUHH nepe-

~ae'fcH cnoraMB napaMenHo .• fiOS'fOyY ec'feCTBeHHO ne-

pe~aBaTI:. no DHBHY CBHaB BHWOPUaitHD nap~~eni:.Ho, 'feu 6o~ee, ll'fO 

'nocne~oBa'fenHHl cnoco6 nepe~aqz HHWOPUaitHH Me-x~y .. ·KaHMauH 9BM 

Tpe6ye'f ~BolHoro npeo6paaoBaHHH HH~opuauHH. 

B paccuaTpHBaeUOU ~HanaaOHe CKOpOC'feit ~HH DHHI CBH3B BOa~ 

UOKHO npHUeHeHHe KaK KOaKCH~I:.HHX p~HOKa6e~el, TaK H CHiflf6T~ 

pHllHNX lfarHCTpaXI:.HHX TeH6WOHHHX Ka6e~elii. Ha iByx TBDOB Ka6e~el 
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~~H cHcTeu CBH3IIl Ha ''cpe~aze" pa 

T6HHe CHYMeTpHllHHif MarHCTpanHHM 

no C~e~yD~If DpHlliiiHalf /8/. . 
I. Ka6em. ·co CKPY'IleHHWIH napa»IIl • 

2. KaK npaBH~o, Ka6e~H co: cKpylle• 

'fepH no nocTOHHHouy TOKY aa c 

HO npH nepe~aqe nOT6HilH~I:.HHX 

3. Ka6e~H co cKpylleHHHKH napa»H 

COKYD n~uexoaa~H~eHHOCTI:.. Pas 

TpOMarHHTHHKH fiO~HMH Ha npOBO, 

lle!l paaHOCTD nouex 116X~Y BHYT 
. I . . 

cHa~I:.Horo Ka6e~H. 

4. fiOCKO~I:.KJ Ka6e~I:. CO CKpylleHHH 

HHM, CTaHOBHTCH Hecy~eCTBeHHO 

aaaellmlDJJU!MH a~eKTpO~aMH anna 

C)e~~HOlii ~HHHH • 

5. Bcne~CTBHe OTHOCHTe~I:.HO. HH3KO 

HHMI/1 napaMH lfOXHO npOHSBO~HTI:. 

MaUHH, liTO nOSBOnHeT Il136e:aTI:. 

~aqe no KOaKCHani:.HHK Ka6ens». 

Hmxe npHBO~HTCH peaynTaTN 

rHCTp~I:.HNX Ka6e~el CO CKpylleHHN 

CBHaH 9BM B CHCTeue HBK OHffH. 

OnNTHaH ~BHHH nepe~ 
. no CBUMeTpHllHOyY M 

EHOK-CXeYa HCDNTaTe~bHOI an 

reaepaTop ~eCHTHpaspH~HHX KO~OB 

9 



ao:saHa CBSSD SBY "MRHCK-22" c H3-

H]tepHHX npo6Jieu /5/. 

ua nepe]tatm ]taHHHX no JIHHHH IB.HSB M8ZJl1· 

llHoHHHX BCKpO:BHX KaMep ll SBI BSCII-3Y 
.· 

{. 

paccTO.HHHe I Kll nocJie]toBaTeJI»HHK 

[

oKa6eJID CO CKOpOCT~D I uera6HT/CeK/6j· 

HnOJIHeHa ]tpyraa cBcTeua nepe]taqz 

l>zaBO]tlUiac:& napamreJI:&HO 45-paapH]tHH

TYCfiq CJIOB l3 C6KYH1tY• B STOI 

CTaH]tapTHYe O]tHOllOliHpHYe CHrHa

CHUUeTpHqaocT:& Ka6eJIH CO CKPJqeHHH-

IP6GOB8JIO pa:;pa60TKB HOBHX JIHHBn CB.H

B paccqzTaHHHX Ha pacmzpe-

nO]tC06]tBHHeTCH K KaHaJI8Ji 

t JteJiaTeJI»HO 118KCBYaJI»HO Ha6ezaT:& 

CHrHaJIO:B. KaHaJIH co:speMeHHHX SBM 

czrHanH,· nH<J1opuanza nepe

noaTouy ecTeCT:BeHHO ne~ 

napaJIJieJIDHo, Tell donee, qTo 

BH<J10pllaUHH ue~]ty·KaHaJiaMH SBM 

CKOpOCTei ]tliH JIHHHI C:BHSH l303-

~~1bHHX P~BOKa6eJiel, TaK B CHKIIeT~ 

Ka6enei. Ha ]{Byx TBno:s Ka6e~eA 
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]tliH CHCT811 CBHSlll Ha 1'cpe]tHBe" paCCTOHHH.H 6.WIO OT]taHO npe]tnoq

TeHHe CHYIIeTpHqaHII UarBCTpaJI:&HHII Ka6eJIHII CO CKpyq~HHHIIH napaYH 

no cne]{YiliiUiY npHqzHaM /8/. 
I. Ka6en:& ·co cKpyqeHHHIIB napaMB HaMHoro ]temeBne. · 

2. KaK npaBBJI0 1 Ka6eJIB CO CKpyqeHHHIIH napaMB Bl!eDT lleH»mBe no

TepB no nocTOHHHouy TOKY sa cqeT .6on:omero ceqeHHH, qTo Bax

HO npH nepe]taqe noTeH~an»BHX c~rHanoB. 

3. Ka6eJIH CO CKpyqeHHHIIH napaYH BllellT OTHOCHTeJI:&H0.60Jiee BH

COKYD no~exoaal~Ui~eHHOCT:&. PaaHOCT».nouex, HaBe]teHHHX aneK

TpouarHHTHHIIH llOJIHIIB Ha npOB~]tax CKpyqeHHO« napH1 118H»me, 

qey paaHOCT:& nouex uez]ty BHyTpeHHel H :BHemHel ZHJIO« KOaK-
. I . 

czan:&Horo Ka6enH. 

4. llOCKOJI:&KY Ka6eJI:& CO CKpyqeHHHIIB napaMB HBJIH6TCH CHIIY6TpBq

HUM, CTaHOBHTCH Hecy~eCTB8HHOI paSHOCT:& llOT8HUZ8JIOB 118Z]{Y 

aaaeMJIHil~MH Sli8KTpO]taMH annapaTypH Ha paSHHX KOHUax Ka-

6eJI»HOI JIHHHH. 

5. BCli6]tCTBHe OTHOCHT8JI:&HO HH3KOI CTOHIIOCTH Ka6eJIH CO CKpyqeH- , 

HHMB napauH YOZHO npOH3BO~HT» napaliJI6JI:&HyD Qepe]taqy HH~Op

Ma~H1 qTo llOSBOJIHeT Ha6ezaT:& rpynnzpOBY~ ]taHHHX npz nepe

]taqe no KOaKCHaJI:&HHY Ka6eJIHII. 

HH:ate npHBO]tHTCH peayJIDTaTH HCCJie,li;OBaiU.~A CHIIUeTpHqahiX 11a-. 

rHCTpaJI:&HHX Ka6eJiel CO CKpyqeHHHIIH napaMB,. npe,nHaaHaqeHHHX ,li;JIH 

CBHSB SBM B CHCTeHe HBK ORHH. 

OnHTHaH JIHHHfi nepenaqz nuffipoBol HHffiopuagHH 
no CHII116TpHqaOYJ UarHCTpan:&HO!J Ka6eJID. 

BnoK-cxeua HCnHTaTeJI:&Hoi annapaTypH npHBe~eHa Ha pzc. 2. 

reHepaTOp ]t6CHTHpaapH]tHHX KO,li;OB nOCHJiaeT nocne,noBaTeJl:&HHe KO,li;H 
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B ycmnHTenD nepe~aTqzxa, KOTopu« npeodpaayeT a!H KO~H B ~Dyx-
• 

nonHpHue CHrHanH, cxuveTpzqaue OTHOCHTen~Ho no!eHnaana aeunm, · . 
H nocunae! HX B nHHHD. nnH HCn~TaHH~ ~CnOnD30BanaCD nHHHH CBH-

3H ~nmHoi o&ono IIOO u, nponoKeHHaH uarxcTpanDHHM czuueTpz~-
. ' 

HHK xadeneu THna YKCBr ?x4xi,2+6X0,9 (rOCT 9046-59). B K~OM 
TaKOK Kadene HYee!CH !4 CKpy~eHHHX nap H 6 CKrHanDHHX. nnH yBe

nz~eHHH ~nBHH nHHHZ oT~enDHHe.napu KadeXH.coe~HHHnHCD nocne~o

:saTenDHO Ha OKOHeqaux KSdenDHHX.dOKCax. nnH no~coe~HHeHHH an

napaTypH K KadenDHHM doKcau zcnonDao:sanca HH3KoqacTOTHH~ KadenD 

Tmna TPnKm crocT 9297-59) ~nmaoii ~o IOO »eTpo:s. 

YcHnHTenD npHeMHHKa aa :suxo~e nHHHH npeo6paayeT ~:syxnonHp

aue CHrBBnH nHHHH :s npHBHTHe :s OHHH B Ka~ecT:se BHYTPeHHero 

CTaH~apTa CHrBanH CHCT6MH norzqecKHX aneueHTOB 9BM BSCM-4. CHr

HanH c ycznmTenH npmeuHHKa nocTynaDT :s npmeuHH~ permcTp, a c 

Hero B CXeuy CpaBH6HHH 1 r~e CpaBHHBaDTCH C nepe~aHHHM B XHHHD . ' 

KO~ou. llpz Heco:sn~eHHH KO~o:s cxeua cpa:sHeHHH :supadaTu:saeT· cmr-

Han omm6KH, ocT~aBnm:sam_.~ padoTy annapaTypu. 

B nepe~aTqzKe H npueuHHKe npzueHeHH xopomo aapeKoueH~o

BaBmHe Ce6H B pa60Te danaHCHHe CX6MH CO CBH3HUH no nOCTOHHHO

uy TOKy. Ha pzc. 3 npz:se~eau cxeuu ycmnxTeneii nepe~aTqzKa H 

npHeUHHKa. Pa6oTa cxeu HCHB HS pHCYHKa, O~HaKO cne~yeT OCTa

HOBHTDCH Ha BeKO!OpHX OCOdeHHOCTHX 1 CBH3aHHHX C npHMeHeHHeU 

CHMUeTpHqaol nHHHH. 

nna YM6HDmeHHH O!paEeHHii nHHHH CBH3H H C nepe~aD~ero H 

c npzeuHoro KOHUOB aarpyzaeTcH aa conpoTm:sneame, pa:saoe xapaK

TepmcTzqecKouy. B onzcu:saeuou onuTe xopomee cornacoBaHHe nzH~H· 

aa :scex qacToTax nonyqanocD npz aarpyaKe nHHHH conpoTHBneameu 
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IIO o»_. Cpe~HHe· ~otiKI! cornacyD!!U'.X conpoTHlUieH:tdt aaaeuneaw, 

npH S'rOII JIHHHll ClUISB C'!aHOBHTCll HeqyBCTBnem.'HOI K .P83HOCTH no

'.r6HIUf8JIOB 116QY 3_88.6111Illlllll,HMH 3JieKTp0;1{8JIJ4 annapaTypy' H8 060HX 

KOHAax 1!HHHH npH pa6o'.re Ba ~H~peHUH8JI~BHI ycHXI4T611~. B1!HBHHe 

paaHOCTH fi0T6Btpi8JIO:B 3836Mlllllllll,HX 51!6KTp0;1{0:B 'f6)1 116Hblle, ile11 

Toqaee no;l{o6paaw 11e~ co6oa cornacyll~He corrpoTH:aneHBll. 

CHI'HaJIH C 1IHHHH.fiOC'rynaDT H8 :BXO~H ~H~peHUH81l~HOI'O ycH-

1!HT61Ill qepea :BHCOKOqaCTOTHHI ~H~TPs :BOCCT8HaBJlH:B811~~~ ~OpyY 

czraaJia n~cne npox~~eHHH ero aepea nHHHD c:aaaz. Pa:aeacT:ao co-. 

npOTJ4:B116HHa ~H~Tpa :B1!Hll6T KaK Ha.Ko•neHCSUHII p83HOCTH fiOT6H~ 

UH.8JIOB, T8K H H8 KOMfl6HC8UHil nouex, BHliKT81llll,HXCH B ;l{H~peH

UJ48JI~HOII ycHnHTene. no.n6op Bcex conpouBneaHI Bo :axo;l{HHX ne.:.. 

nHX ycHDTellll rrpH611HHK8 C 'rOqftOCUII 1: 2% o6ecneUB86'f KOUD6H

C8UHIO paaHOCTH nOT6HIUf8XO:B )tO ± 20 B H KOUfl6HC8UBD DOIIeX, pa:a .... 

awx no~eauo»y czruaxy HXH npe:aocxo)ta~zx ero no :aexHqaHe. 

nna HaB6)t6HHH B 1IHHHH HCKyCCT:B8HHHX fi0116X HCfl011~3Y6TCll . 

reaepaTop nouex. HaHXY;l{WHI cxyqaa npz nepe.naqe HH~opuanm• HUe~ 

eT M6CTO 'r0l')t81 KOI')t8 nouexa CHH~83H8 C fi01163HHU CHl'HaJIOM. All

fi1IHTY.1t8 noueXH uozeor perynHpo:aaT~Cll oT· ayna .no :aenmqzHH, npe

:aocxo.na~ea aunnHory.ny noneaaoro cHraana. ToK nouexz nepe.naeorcH· 

no o.naod Ha 3HH Ka6enH, napainen~Hoa Hccne.nyeuH» cKpyqeHHHU 

nap au. 

0CHOBHHIIH xapaKTepHCTHKaJIH Ka6en~Hoa 1IBHHH nepe)taqH )taH-

HHX H:B1IHIITCH 38TYX8HH6 J4 HCK8X6HH6 CJ4l'H8JIO:B B 1!HHHH, a T8KK6 

ee nouexos~H~eaaocT~. 

·· Ha :BXO)t JlHHHH nOCTYDallT npau~yron~HH~ CHI'HaJIH CO CKOpocnD 

50_Q K6H'f/C6K (_pHC. 48) o fiOCHe npOXOZ;l{6HHH JlHHJIH ~1IHHOI OK0110 · 

2 KU CHI'H8JIH J4CKaE811TCH H yueH~mallTCB no ~riHMTy~e, HO 1!JlHHll 

D 
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" PHc.4. PacnpocTpaHeHBe 
CKrHaiOB no nHHHH CBHSll1 
(Ko~ IOIIOIIIOO, 500 x6atfcex.) 
a) • 0CIUIJIJlOrpaKIIa HanpH:aeHKfl 
Ha BXO~e Ka6e~HOI XBHHH 
(2B/CII1 5 IIKCeK/CII). 

6) : Oc~Jillorpawa HanpueHHH 
Ha BHXO~e Ka6e~HOI XHHHH. 
~XIIHOl 2101 ( 0 1 5 B/CM) • 

B). To ze, HHHHH ~HHHOI 
415 lQI ( 0.2 B/CM). 

r). To ze, XHHHH ~nHHOI 
oKono 7 iY ( O,I »feu). 

:-: ~, 

~) • Oc~JIJlorpauua. HanpueHHH 
Ha BHXO~e HHHeiHOrO KaCK~a 
YCHHHTenH npzeMHHKa (BepXHHI 
JIY'q1 . 20 B/ CM}_ Ill _Ha BHXO~e 
ycHnHTena: (HU!Uil Jiy·-q, 
ro Bfcu). nnHHa HHHHH 7x.• 

. 

ycneBaeT-llOXHOCTDD paapH~HTDCH 

(piiiC, 46). llpH ~XHHe HHHHH 4,5 E 

HHe aapH~a XHHHH npH H3M6H6HHH F 

~nHHOI OROnO 7 KM ycnenaeT ITOHHC 

npeMH npoxox~eHHH -qeTupex pasps~ 

CTOTHHI·~HXDTp BOCCTaHaBnHBaeT q 

Ha BHXO~e YCBXHT6XH npHeYHHKa nc 

BXO~e XHHHH (pHc. 4~). 3~epzxa 

llpaueueaRH! cnoco6 nepe~aqv. 

CaUBD HaBe~eHHHX 3X6KTpOMarHHTH5 

~opuu czruanon, nocTyna~HX B n~ 

naeu aneKTPOMarHBTHHX nouex. Ha 

cHH~aaBHX nouex paBHa npauepHo a~ 

· (pBc. 56) H no xapaKT.epy KPHBbiX 
. I 

paKTep noneaHHX cBrHanon. B yea~ 

BO~ax CKpyqeHHOR napa, BHqaTaDTC 

HanH HMBIDT TOT ze xapaKTep, qTQ 

llpone~eHHHe acnuTaHHH noxaaanH, 

pli1T6HDH0 npH OTHOWeHHH CHrHan/nc 

HCnHTaHHH no nHHHH CBH3H CSHHO ne 

~OpYaUHH, cCSoeB B paCSOTe HBHHH C 

MOZHO c~enaTJ> BUBO~, qTo pa 

HHX no MarHCTpaHJ>HOMY CHYYBTpHllH 
, 

CH HH3KOqaCTDTHHM Tene~OHHHM Ka6 

noanonseT nepe~aBaTD UH~ponue ~a 

UHel CO CKOpOC~l>D ~0 500 K6HT/Ce 

K~oa nape·· Kaeiens Ciea npaNeHeHIII 

naTenea. ;ztanJ>Helmee ynenzqeuHe c 

HOY pezzue npHBO~HT K ycnOEHBHH~ 
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" PBc.4. PacripocrrpaBeJnte 
caraaxoB no nHHHH c~HBB 
(Ko~ IOIIOIIIOO, 500 K6Htfcex.) 
a). OcnmnnorpaKMa aanpaseBBR 
Ha BXO;D;e Ka6eJII>HOil nHHKH . · 
(2B/CM 1 5 MKCeK/CY). ' 

_...J 

6) • Oc~uorp&MMa aanpaseHHH 
Ba BHXO;D;e Ka6eJII>HO~ JIHHHH. 
;D;JIHHOl 2KM ( 0,5 B/CU). 

B). To se, nHHHH ;D;JIHHOI 
4,5 KU ( 0.2 B/CY). 

r). To se, JIHHHH ;D;liHHOI 
oKono 7 KM ( O,I B/cu). 

. ;D;) • OciU~nnorp&Mua aanpazeHKH 
aa BHXO;D;e JIHHelaoro Kacxa;D;a 
YCBliHT6nH npHeMHBKa (BepXHHl 
JIY~, 20 B/CY) B_Ha BHXO;D;e 
YCBnB'fElnH (H~SHHl JIY·~. 
IO B/CY). nnxaa XHHBB 7KK. 

;·. 

ycneBaeT UOJIHOCTDD paapH~HTDCH aa BpeuH nay3H Me~_ CHrHanaMH 

(pHC. 46). llpH ;D;JIHHe JIHHHH 4,5 KU CTaHOBHTCH 3aY~THHU H3UeHe

HHe aapH;D;a liHHHH nplll HSUeHeHHH KO;D;a (pHC. 4B). HaKOHeih JIHHIIIH 

;D;JIHHOi, OKOJIO 7 KU ycneBaeT UOJIHOCTDD nepeaapH;D;HT:&CH JIHm:& 3a 

Bpeua npoxos;D;eBHH ~eTupex paapa~oB KO;D;a (pzc. 4r). BucoKoqa• 

CTOTHbli, cJ)HJI:&Tp BOCCTaHaBJIHBaeT cpopyY CHrHana1 H IlOCJie yCBJieHHH 

Ha BHXO;D;e yCHJIHTeJIH npHeWHKa HOJiyqaeTCH ·TOT Ee KO;zt·, qTO H Ha 
. ' - . 

BXO;D;e JIHHHH (pHc. 4;!!;). 3a;ztepsKa B JIHHHH:PaBHa npHuepHO 5 HKCeK/KU. 

ITpHueHetiRWl cnococ> nepe;D;aqH o6ecne~BaeT; xopomyD Kounea..:. 

cauHn aane;zteHHHX aneKorpouarHHTHUX noyex.; Ha pnc. 5a npz:ue~eHH 

cpOpUbl CHrHaJIOB, nOCTynaD~HX B JIHHHD 1 HSXO~H~DCH no;zt BOB;D;eidCT

BHeU 3Jl6KTpOMarHHTHHX nouex. Ha BHXO;D;e JIHHHH CBHBH aMnJIHTy;zta . { . -

cmacpaaaux nouex panaa npzuepao aunnHTy;zte noJieaaoro czraana 

. ( PHC. 56), H no xapaKTepy KPHBHX HenerKO onpe;D;eJIHT:& HCTHHHUI xa

paKTep noJieaHLIX cHraanoB. B ycHJIRTeJie nouexH, HaBe;D;eHHHe n'upo-. 

BO;ztax ci-tpyqeHHOa napu, BH~TaDTCH, H Ha BHXO;zte ycHJIHTeJIH czr

HaJII:l HMeDT TOT lte XapaKTep, tlTO H Ha BXO;D;e llliHH~ (pHC •. 5B). 

ITpoBe;D;eHHHe HCnHTaHHH IlOKaaaJIH 1 _qTO 1IHHHH pacSoTaeT Y~OB1IeTBO_; 
. . 

pnTeniao npz OTHomeHHH cnraa.'l/rrouexa ueH:&meY, qey I: I. 3a BpeMH 

zcnHTaHBid no JIHHHH CBHBH 6b1no nepe;naaonpzuepaoiOII 6HT PlH
cpopuauHH, c6oeB B pa60Te JIHHHH CBHBH He aaperHCTpHpOBaHO. 

MolltHO c;nenaT:& BHBO;zt, qrro paccuoTpeHHM JIHHUH rrepe;D;a~_;ztaa

HHX no uarHcTpan:oaowy czuueTpH~OMY Ra6enm MKCEr ( oKaatrii:B~m~a.H-
' Cfl HHBKOqaCTDTHblU TeJiecpOHHNU Ka6eneM TPITKill ;D;liWHOid ;ztO IOO M) 

noaBOJIHeT nepe;D;aBaTD UHcppOBble ;D;aHHble BunyJI:&CHO-KO;D;OBOI UO;D;yJIH

UBel CO CKOpOCThD ;ztO 500 K6BTjCeK Ha paCCTOHHHe ;ztO 7 KM no 

Kax;D;O~ nape Ka~ena 6ea npHMeHeHHH npouezyTo~ux Ka6enhHb1X ycm

JIHTenen. naJihHe~mee yBeJIHtleHHe CKOpOCTH nepe;D;a~ B paCCUOTpeH~ 

HOU peZHUe npHBO;D;HT K ycJIOEHeHHID CXeUbl YCB1IHTe1IH npHeMHHKa. 
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PBc.5. PadMa ~BU npB 
BaJ&qra noxex (xox 

IOIIOIIIOO, 500 KdB~/cex, 
XUB& .DBD 2 Kll, 5 MKCeK/CM) 

a) • Oci:t&uorpana aanpneBBs 
aa Bxoxe nepexa~tmKa (Bepx-

. HHI xyq, 5 B/ Cll) B Ha BXOXe 
XBBBB(HHKHBI xyq; I B/CII). 

. d) • 0CitHUOrpaJDia · BanpueHBI 
Ba odoBX npoBo~ax npHell
aoro KOHUa XIIHHI CBSSH 

· (0,5 B/cu). 

:8). Oc!lBuorpana H~puesaa 
H& BHXOXe XBHelBOrO K&CKa
X& ycBnHTexa npaeJIBBKa 
(BepXBBI xyq, 20 B/CY) 
• Ba BHXOAe ycBXB~eXH 
(BBZBBI xyq, 5 B/Cll). 

YBeJIHtmT:& cxop 

JIHHHHJI KOEHO npH np 

POBOI HH~OPIIauHH, 

HaJIOB. 191. ~erKo sa 

aanHCH HH~OPII&UHH 6 

HH~opuaiU!H, no pace 

C Y~B06HHOI CKOPOCT 

CKOpOCTH CJieAyeT 01 

Ha npoBo~oB ~Byxnon 

· HCXO~JIIT npBHY~HTeJIJ. 

ayJI:&TaTH ~aeT npHKe 

paCUOJIOZ6HHHX B~OJIJ, 

llpBBe~eHHHe Bll 

~JIH CBHBel BHYTPH ~ 

paCCTOHHBH ~0 5 - 7 

HHe Ka6eJIH MKCEr c 

JIHTeJiel (Banp~uep,pl 



I 

PBc.5. Pa6o~a ~BBB np• 
BUB1IJIB . noll eX ( KO)t 

IOIIOIIIOO, 500 K6B~/cex, 
)tUBa .DBD 2 Kll, 5 IIKCeK/CII) 

a) • OcitBu:orpBIIIIa BanpoeBB& 
Ba BXO)te nepe~a~11J1Ka (Bepx
BHI xyq, 5 B/CII) H Ba BXO)te 
XHBBB(BBIRHI xyq; I B/CII). 

6) • OcllBJIJlorpa~~lla BanpoeBd 
Ba o6oax npoBo~ax npHex
Boro KOB~a XliBHI CBBSH 

· (0,5 B/cll). 

»). OcitBxxorpiuola Ji~pflzeBBH 
Ba BHXO)te DBeiBoro KaCKa
)ta ycBnB~exa npBeiiBliKa 
(BepXBBI xyq, 20 B/CII) 
• Ba BHXO~e YCJUUI'leXH 
(BBEBBI xyq, 5 B/CII). 

'· 

YBeBH1IJITD CKOpOCTD nepe~aqft ItB~POBHx ~aBHHX no Tell xe 

BHHHRJI IIOEHO npH npHIIeHeHHH ~pyrzx CnOC060B npe~CTaBBeHl{fl ItBw-

pOBOI HH~Opii~H, Tpe6yDmHX npowexyTO~HX npeo6pa30BaHHI CHr

HaBOB /9/. JierKO 38JieTHTD, qTo
1 

npHUeHHH Cfi0C06, aBaBOrH~Wi 
3afiHCH HH~Opii~HH 6e3 B03BpaTa K HYBD Ha MarHHTH~·HOCHTeBD 

HH~Opii~H, no paccuaTpHBaeYOI nHBHH IIOEHO nepe~aBaTD ~aHHHe 

C y~BOeHHOI CKOpOCTDID, T.e. nopH~Ka I M6HT/CeK. YnenHqeHBH 

CKOpOCTH cne~yeT OEH~aTD H npH nepe~aqe HH~Oplla~B no KaE~OIIY 

H3 npOBO~OB ~ByxnOBBpHHMH CHrHanaiiH, TaK KaK.B STOll c;:ryqae npo

HCXO~HT npHHY~HTenDHaH nepesapH~Ka BHHHH. HaKOHe~, XOpOmHe pe-

3YBDTaTH ~aeT npHII8HeHHe npouesyToqHHX Ka6eBDHHX YCHBHTenel, 

pacnonozeHHHX B~OBD TpaccH Ka6ena. 

llpHBe~eHHHe BHme pesyBDTaTH ~aDT OCHOBaHHe eqftTaTD, qTo· 

~BH CBHBel BHYTPH HSYepHTeBhHD-BH1IJICJIHTeBDHOro KOIInneKca Ha 

paCCTOHHHH ~0 5 - 7 KY uoryT ycnemHO HCfiOBhBOBaTDCH CHIIIIeTpHq

HHe Ka6enH MKCBr c npOCTHIIH cxeuauH nepe~avmHX H TipHeYHHX ycB

~HTenei(Banp~llep,pHc.3). 

I 

17 



_,1 

; 
·. 

JIHTEPATYPA •. 

I .r .H .3aCSHHKliH H ;lU>. TPYXH I1 CHliii03HyKa no PBJt1108ll6K~OBUe, 
I96?,Ilpara. 
M.GoYorun,Yu.KarJartn,II.G.Jieaoher7akoY,V.Jioros,V.Seaashko, · 
M.ChulkoY,G.Zab17ak1n. Proo.of the Internatioaal S~poa~ua 
on Nuclear Bleotron1os,Y.2,1968,Par1s. 

2.B~A.nopoweeB,r.H~3aCSHHKHH,B.H.3axpRl,B~H.KapKOK6HKO H ~p. 

Tpy~H5-oliKOHi.f}epeHnJIR no Jl)tepuol p8JtiiOSJieKtpoHBKe,or.4,I963, 

hOK:VJS~aT • 
3.r.H.3aCSHHKHH 1B.H.3axpHl,JI.C.Hei.f}e~:&eBa,ll.K.OctaHeBB1l.:, 

B;~.Hra~apoBa.IITS,I968,~,?8• 

4.A.H.AcoraxoB,H.H.roBOpYJ11Jd.K.JdBauqeHKO,r .M.KaJtWCOB 1 .. 

3.B.lHCeHKO,B.B~~~opHH.IlpenpHH'f OHHI I0-3324,I96?,nyCSua. 

5.C.B.KBJtHKOBa,A.H.E\PDOBa.IIpenpHH'f OHfm I0-4096,I96B,nyCS~a. 
' .. 

6.H.A.ronyorBHH,D.B.3aueBcKHl,B.n.KoH;ltl>ameB.IlpenpHH'f OHHI 

I0-3I44,I96?,nycsua. 

?.A.H.ActaxoB,B~B.EpMOJiaeB,B.n.HuKHH,r.M.KSJtHKOB H ~p. 

IlpenpHB'f OHHH PID-35921 I96?,nyCSBa. 

B. J.JI.Jooahn. Proo.of the International S~posiua 011 luolear 
Jleotron1cs,Y.2,1968,Par1a. 

9. R.R.Franklin,R.B.Law. IIIB Speotrua,l966,Mll,,2. 

PyKODHCa DOCTynHna B H3~aTenaCKHR OT~ex 

25 HllJUl 1969 r • 

18 

•·. 


