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OBIIWI XAPAIITEPHCTHKA PAEOTH 

AKzya,JlpHocT:& T0Mijo 06B8J)Ylt8Bll8 lI H3y'i8Hll8 H0BlilX '18CT:mt :II peso-

BaBCOB ll03BOJill8T yrJIY6RTl> Raum JJp8,ItCT8BJlemm 0 BHYTP8RH88 CTPYKTJP8 

'IBCT:mt. B CB8T8 ICBapK0B0tt M0,It8.lll:t oco6ldl: JmTepec JJp8JtCT8B.I[JD)'r BCCJie

Jt0BaBBSi IIPlIP0.ItH CB.II, .IteitCTB~ MeJUJY KBSPKBMR B 8,Iij)0Bax. IapaitT8-

PBCTlIItll JJp~ecca POJOl.8Bl!UI 8,Iij)0B0B.B pesoBaacOB B c:wil>ma: BsaHM0.Itel

cTBlillIX rJIY60K0 CBSi381lli C xap&KT8PRCTHKBWI o6paa0BaBBSi KBapK0B lI lmO

roKBap!t0BlilX CBCT8M. II08TOMY llOJlY':18Hll8 H0BlilX 8KCll8pml8RT8Jll,Hl:IX JtaBBHX 
o6 011apoBaRHlilX "I8CTHIJ;8X ('ISCT:mt C OTltpllTHM 011apOB8Hll8M) B JIB0rOitBap

K0BlilX C0CTO/ll!BlilCB 8,Iij)0HHHX B38RM0,It8ICTBIDDC I!plI 8Hepre cepIJYXOBCK0ro 

YCK0PRT8JISl, T.e. B 0itOJI0ll0poroBol o6JlaCTH pollr,D;elllm 011apoBaRHlilX 'lac

'l'Hll;, SiBJISi8TCSi 8KTyWI1,RJ,D(. 

Jt,7ISl Cll8KT:p0CK0!llIB 8,Iij)0BOB R806X0,Itl'IMO C03,ItaBll8 TBltl!X 8KCllepoes

TaJil,Hl:IX YCTSR0B0K, KOT0pHe 0TB8'1am' 110 CB0RM nap8M8TPBM TP860B8RKIIM 

pememm ll0CTaBJl8BR0:lt S8,11;8'1B._B llOHCKOBlilX 8KCll8plDl8BT8X 8KTy8.IIlilll,DI 

SiBJISi8TM nonyq:eBRe peKOM8RJta:a;d II0 COBepmeHCTBOBaBm) Texmnm JI M8TO
JtHKK 8KCII8pm18BT8 C ~eJlI,I) o6R8PYJ[8Bl!UI (B.IIll Ra6Jm.1temm) H H3y'i8BlIJI 

BOBlilX '18CT:mt. 

um pa6QTW 
1. II0RCK CRap0B8BBlilX M830B0B II[ 6apB:OBOB, lIM8Dllll[X MaJIYI) llllqlWly 

pacII8,ll;a, C00TB8TCTB8BB0 II0 KaBaJiaM: . 

a) Dt--K;r,\ D:t-K;K;2 D
0 -K;r.~r,-, D/- K+K-Ji± 

c USCCBlm JtO 2,5 raB/c; 

6) A: - Ar. ♦, A:-P K;r.: A:-P K;, 1\:--Ajrt~V 
C,MaCCBlm JtO 3,5 raB/c 

B R8:lt'l'pORBCII lly'iK8 cepD;yX0BCR0ro ycxopRTeJ!li C llOMODt&D Cll8KT:pCll8Tpa 

BHC-1. . 
2. C IIOUOIIILJ) BHC-1 .It0CTHrJlYTli ypoBRSi 6 • B 1. = 10-31 CJ?, r.1te 

d - ce11eRll[e pOJUJ;eRHJI ll[C~OlllilX 'ISCT:mt. a s l. - napD;RaJll,Rlle ml!pll[Rll 

paCII8,ll;OB. 

3. SXcnepD8BT8.Jil,RJ,I:li M8T8Pll8JI BCIIOJll,SOBaTl, ,Il;1lX IIOHOita 
R0BllX ysIWX 6aPR0BBHX pes0BaBCOB. 

Cb'\(:' P.J; 11 t' liH.!.iS llliCTm'yr I 
nn~~BME SCClfHOBam=n 

hMC:. nr_,.~A--• - -



4. IlOJiy'ieHHHe peayJU,TaTll H BllBO.Itli HCIIOJU,30BaTI> MJI IlPO,Il;wuteHW! 

SKCII8p:e:M8HTOB Ha KaHaJie 4H B STRX H2IIPaBJI8ImHX. 

HoBH3Ha pa60TH. BIIepBue Ha HeilTpOHHOM nytme IIClJIY'ieHo yKaaaHHe 

Ha cymecTBOBaHHe ya&oro 6apHoHHoro peaOHaHca Nv (1960); ,n;aaa ~eHKa 

BepXHWC rpamm; ce'l:emm pCllK,I{emm o-q:apOBammx 'l:acT~,coa.n;aHa :e: :e:cCJie,n;o

BaHa SKCII8p:e:M8HTaJIJ,HM YCTaHOBKa - 6ecqwn,MOBm!: HCK,POBOil CII8KTPOM8TP 

(EMC-I). B CII8KTPOM8Tpe MJI Bupa60TKH Tp:e:rrepHoro c:e:rHana HCIIOJU,30-

BWIRCJ, IIPOIIOIJUHOHaJIE,Hll8 Ka.Mepu • 

IIparcygqecrsaa n Hay,mag neHHocu pa6QTH. ~:e:a:e:'l:ecKHe H MeTo,n;:e:-q:ec

KHe pe3y.lll,T8Tli pa60TH HBHJI:e:CJ, OCHOBOil ,wIH C03,Il;aHWI 60Jiee COBepmeHHott 

ycTaHOBKH EHC-2. C ee IIOMOillI>ID COTPY.n;H:e:'l:eCTBOM Eep.mm-Ey,n;aIIe111T-)ly6Ha-

. MoCKBa-IIpara-C~-T6wmcH YCII0111HO BHIIOJlHeHH 8KCIIep:e:M0HTli IIO o6Hapy

.l!t0HHJD H H3y-q:eHHJD 8,!U)OHHOro pCllK,1{0HWl O'l:apoBammx 'l:aCT~ H Y3Kmc 6apH

OHHHX P030HaHCOB, a Ta.Kllt0 IIO Hsy-q:emm pCllK,I{eHIDI CTPaHHHX 6apE:OHOB. 

Pe3y.lll,T8Tll, IIOJiy'i8HHll0 B ,n;aHHott p'a60Te, MOryT TaK.l!t0 HCIIOJU,30-

BaTI>CJi IIPH IL1IaH:e:pOBaHHH :e: IIPOB0,Il;0HHH HOBUX: SKCII0P:e:M0HTOB Ha YCKOpE:Te

JIIDC H IIPH 60Jiee BllCOKmc 8H0pI'WlX:. 

Anpo6au:wI pa60TH R nv6JilUsaJW'J· Pe3yJll,TaTH, H3JIO.l!t0HHll0 B ,n;:e:ccep

T~. o6c~a.mc:r, Ha Hay'ilillX ceM:e:Hapax Jia6opaTOPHH BllCOKmc SHeprmt 

06'b8.n;:e:H8HHOro WiCTHTYTa a.n;epHHX HCCJle,n;oBamd!:, HHCTHTYTa qlit3HKH BllCO

Kmc SHeprmt (CepnyxoB), 6wm IlP0,Il;CTaBJl8Hli Ha M0.1l,lllHapO.Itllll8 KOH~peH

ItHH IIO qlit3HK8 BHCOKRX SHeprmt B T6wm:c:e: (1976 r.} H JOKHO (1978 r.). 

0CHOBHH0 pesyJU,TaTH oey6.mmOBaHU B pa6oTax I-8 • , 

0®8M .ImCC9J>TRITll1J· ,llKccepT~ H3JIOJiteHa Ha 125 CTpammax H co

CTOHT li!3 BBe,n;emm, 'l:0Tupex rJiaB H 3aRJ1Dtl:0mta:, B TOM 'l::e:CJI8 48 PHCyH

KOB, 14 Ta~ H CII:e:COR J:O!T:e:pyeMOil JIHTepaTYPH-

ABT 9P ~ flWRWIAAI : 
I. PesyJIJ,TaTH HCCJie,n;oBamd!: OCHOBHHX xapaitT0pE:CTHK C03,Il;aHHOro Ha 

H0!TpaJtLHOM KSHaJie 4H cepnyxOBCKOro YCKOpE:T0M CII8KTPOM0TPa EMC-I, 

Cyill0CTB0HHHX MJI IIPOB0,Il;0HW! 8RCII0PBM0HTOB :e: IIOJiy'i0HWI BOBHX ,Il;aHHHX 

IIO IIOHCRY O'l:apOBammx 'l:8CT~ H ysKHX 6apHOHilliX pesOHSHCOB B 8,!U)OH-

8,!U)OHHHX B3a:e:Mo,n;eilcTBRRX. 

2. Pesy.lll,TSTH IIO:e:cxa B nytme H8iTPOHOB co cpe.n;He! SHeprli!e! 

40 raB c na11ouu,:ro EHC-I: 

a) lmKJilDSHBHoro pCllK,I{e~ o-q:apoBammx -q:acT~ no KBHWiaM pacna,u;OB: 
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A'Jf+ l A~- pK~ 
P K)r+ 
/\_;l~ 

., 

d/d. - K:t.n-7t± 
{ 

K~Ji± } 

K•n
'JJiftJs-_ K+ K-Jl"± 

(I) 

6) acc~aTHBHOro pOllr,ltemta: o-q:apoBammx 'l:aCT~ C WlOHOIII OIIP8,I1;8-

JI8HHOro 3HaKa sapa,n;a OT pacIIa.u;a ,n;pyroil O'l:apOBaHHOil 'l:SCTIDJ;l,t: 

+ - . - + + Ac+D-- pKK ~ + ••• 
D/,J>+A!,D/f, K+~;+~•+ ... 

-- t~·![-J['.1: +JJ---:r-+ ... 
+ -; - + + DiJIJ;+'JJs n;--K Jf.--4-JJ--+, •. 

(2) 

Il0JIY1ieHH ~eHKH Bep:nmx rpamm IIPOHSBe,n;eHd IIapUHaJWUDC ce11emrll 

pCllK,I{emta: 011ap0Bammx 11ac~ Ha Bepoa:TBOCTH RX pacna,u;OB no HCKOMHM 

KSHWIBM C OTHOCHT8.7ll,HHII mrnyJIJ,COM X > 0, 5, 

3. YxasaH:e:e Ba cymecTBOBaHHe ysxoro 6apE:oHHoro pesoHaaca 

Nip (!960). pacna.u;aDiterocs: Ha !-(1385) H K+. 

4. HCIIOJU,30BSHH8 CHI'HaJIOB C IIPOIIOPIO!OHaJIJ,BWC It8118P B CHCT8M8 

saeycxa ycTaHOBltll, 

CO,Il;EPIAHHE ,Ill'ICC.EPTAUIDI 

Bo pe.nemm apHBe,n;_eHH . TeopeTH11ecKHe IIPe.n;cTaBJiemm o6 011apo-

Bammx 11acT~ax Ha OCHOB9 ItBap&OBO! MO,I1;9JDI H 8ItCil8:pilll8JlT8JIJ,H08 COCTO

mme IlO IlOBCey 0118poBammx 11ao~ Ha nep:e:o,n; Ha'iaJla 8ItCII8pE:M8HTOB H 

C03,ttaB1!1l YCTaHOBitli! BHC-1 (1975 r.). 

Ha OCHOB8 a!lamI3a T80p0TH'l:9CltHX IIpe,Il;OTaBJI9HJi!tt H 8KCI19pm19HT8Jllr

ma ,n;ammx oTMe11amcs: xapaKTepmi:e 118PTll ommaeMoro pOlE,Itemm 011apoBaH

ma 118CT~ B 8,!U)OHHHX B38HMO,Il;8!CTBJmX, a JitM9HHO! 

- Be.mrcnIBH ce11emdl pOlE,It8Bllll <RapoBaHHHX 11acT~ JI9JEaT B IIP8,I1;8Jl8X 

. qo-28 + ro-33> m.i2; 
- nap~anHHe m:e:pmm Mo.tt pacna,u;a He IIP8BHll!allT HecxOJ!llli!X IIP00:8H

TOB; 
- ltOH9'1JBH8 COCTommJI BTopll'mWC 11acT~ OT pacIIa.u;a O'iapOBamna: -q:ac

T~ BM8CT8 C COIIPOBOlE.It8UJtHW' RX 'l:8CT~8MI![ maem BHCOKYJ) Jo!HO

S8CTB8HHOCTI>; 

- xap8KT8pHH8 Bp0Mella JQ13HH oqapOBa.HHHX 'l:8CT~ (ro-12 + 
+ro-I3) c. 
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- POJK.It8mI8 O'l:apOBaHHliX -qacTmi; C B8p0l!THOCT:bll ,.. IO% ,ItOJDmO conpo

BOJ!i,ItaTI,CJ'l n0.1IYJI8nTOHHm.m pacmmaz.m; 

- B JipO,T.tyitTax pacna,Ita O'l:apoBammx: -qacTmi; ,ItOJDEHli CO,It8l)JltaTl>CJ'l 

CTPamme -qacTm::ni ( K0.:..111eso.HH R A -rmiepo.HH). 

B nepBott rJI@e oI1HcaH KaHaJI HeiiTpaJIJ,.HHX -qacTmi; 4H Ha cepny:x:oB

cxOM 'ycKopRTeJie H~B3, xapaKTepRcTmw: HettTpaJil>Horo IJY'llta R cnoco6 llllO

mi:TopxpoBamm RettTPOHOB B 3KCnOS~ cneKTpCUeTPa. 

OCHOBma.m: xapaKT8PRCTmt8MR H8ttTpa.nI,lloro IJY'llta HBJml)TCJ'l ero co

CTaB, 8Hepr8TH'l:8Crutii cneKTP, HHT8HCRBHOCTl> R reOM8TPH'l:8CKR8 paslll!epH. 

XapaKT8pRCTmrlt.nytnta HettTpOHOB B KaHaJI8 4H cepny:x:OBCKoro YCKO

PRT8JIH CJI8.IJYlllllH8: 

yrOJI BHBO,Ita nytnta H8iiTPOHOB 

cpe,n;wm 8Hepr:im H8ilTpOHOB 

HHT8HCRBROCTl> 

JipHllll8CI. sapmtemmx 'l:acTmi; 

pasuepa .l}YU8 Ha BXo,n;e cnexT
pOMeTPa (Ha paccTomnm 62,85 M · 
OT BHYTP8HHett Mmll8ID! ycKOPKTeJIJi) 

paCXO,ItRllllOCTl> nytnta 

II,3 MpB.It 

40 raB 

IOG + 107 H8itTPOHOB 
sa~ 

,.,z,, 
48 MM no ropxsoHTaJIR, 

70 D no BePTmtaJIR 

0,68 MPS.It no ropxsoHTwm, 

I 'l 6 MPS.It no B8!)TRK8Jilil. 

.limr OJip8,IteJI8HWi nOTOKa H8itTpOHOB, KO¥TPOJm HHT8HCRBHOCTK, WIR
T8Jll,HOCTR paCTJDmll[, paBHcuepHOCTK noCJie,ItHett K T.,It. CJ1YDJ1 H8ttTPOH

mm llllOHRTOP (MII). TRim'l:Hali BeJIH'l:HHa OTHomeHWi 'l:RCJia R81TpOHOB, pe

rRCTPRPY8llllliX MORRTOpOM, K 'l:RCJIY R8RTPOROB, na.u:81l111HX Ra MmlleRI, cneltT

pOMeTPa, 6wra IV 2,1%. 

Bo a:,.:opoit rwe oI1RcaHa a1tcnepRMeRT8JII,H8Jl ycTaHoBRa BHC-I. 

IlpK cos,n;amm YCTaHOBRR y'l:RTHBaJIOCl>, 'l:TO cneKTpOll8TP B nOllCKOBCU 

8KCn8pRM8HT8 O'l:apOBammx: 'l:aCTllll; K p830RaHCOB B 8,Iij)ORHHX BS8lDIO.It8ttCT

BWiX ,ItOIIllt8H: 

- 06JIS,ItaT1> BHCOK!il:M ~aspememieu no aqxl>eKTRBlWM uaccaM B pattoRe 

(I,5 + 3,0) raB/c; . 

- perRCTPHPOB8Tl> C06HTWl C BHCOROtt MHOJlt8CTB8HHOCTl>D; 

- RM8Tl> OTHOCKTeJII,liO BHCOicyll) aqxl>eKTRBHOCTl> B 06.IIaCTK g}p8I'M8HTa-

~ HettTPOHOB K perKCTPanm 'l:8CTllll; C 1\18.lWMR nonepe'l:RHMR C8'l:8-

RWIMH POJK.It8HWi; 

- l!IM8TI, BHCOKYD aqxl>eKTRBROCTl> perRCTPanm BT0pR'mWC JipO,T.tyltTOB 

pacmma, Hanpmaep, /\ K K0· ; 

- BM8Tl> B CBOSII COCTa.B8 ,It8T81tTOpu IIDOHOB, 8JI8RTPOHOB, n03HTpO

ROB, raMMa-ltB81ITOB K T.,It. 

YcTaHOBKa EHC-1 6wra cos,n;aaa Ra 1t81Iane 4H cepny:x:0Bc1toro yc1topK

TeJt1I sa Tpx llll8CJma. B Hett llllaKCHMaJil>RO :i!cCnQ1II,SOBanac1, annapaTYl)a ycTa-
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HOBKR BHC 0HHH. Pac'l:i:iTH OIITlWaJil>Horo pacnOJI0.11t8HWl rumapaTYJ)H Ha KaHa

Jie 4H R BeJIR'l:HH MarRHTHoro nOJm llllarmITa Cll-40 BHIIOJIH8.HH 1\10,IteJIHPOBaHR-

8.M POJK.It8HWl T{aCTllll; K pacna,Ita M8TO.ItCU MOHTe-KapJIO. 

Cn8KTPOM8TP EHC-1 (pxc.l) COCTOJJJI KS: 

- cneKTPOM8TPH'l:8cKoro MarmtTa Cll-40 (M); 
- 24-x KcxpOBHX ,ItByxKOOp,ItHHaT.HHX KBM8P (HK) C llllarmrroCTP~OHHI,!M 

C'I,8lll!OM HH<p0P14anm,:; 

- JipOnO!mROHaJII,llliX KaMep IIlCI K IIK2; 
- TPEix CD;RHTJIUUIJ!IU!OH.HHX ro,n;ocxonoB ~I K rr-r2; 

- ,1t8T81tTopa MIDOHOB (.n;M) ; 
- CD;RHT~ommx C'l8fimtOB AK CMI-CM2; 

- CD;RHTJoJJlWIIOlOHHOro T8JI8CltOna MH. 
Ha pxc.I noKasaHH T_aKlEEl l\lHlll8HI, T, o6'!,8llllll H, 38IIOJIH8HHH8 reJIKeM, 

K Jlt8JI8S.HH8 41'fJII,Tpli Pe ,n;onOJIHKT8.lU>HOrO ,It8T8KTOpa MDOHOB. 

l 
=L .. \ 

·)~~) 
I I I I ■I ■I 

I/ 

ml , I~' t~f:Bi!ltt~rurru1 Bil 

Pile.I. CxeMa pacnOJIOJlt8HWI an

napaTypH YCTaHOBKK 

EHC-1 Ra KaHaJie 4H. 

Cne1tTPOM8TPK'l:8CKHtt MarHKT 

CJI-40 Kllll8JI aqxl>eKTKBHYD ,WmHY" 

MarBKTHOro nOJm 200 CM K anep

TYPY (IOOx 29) cu2. B 8Kcne-

pKMeHTax no noxcxy O'l:apOBammx: 

'l:8CTllll; K pesOHBHCOB nOJie cne1tTP0118TPK'l:8CKOro .MarmtTa M KSM8HJIJIO none

. P8'1HYD cocT8.BJIJiDleyJ) mmyJil>ca sapmmmmx T{QCTllll; Ha 0,64 raB/c2 • 

Hc1tpOBHe R8.M8p.!l KM8JIK pasuep (600 x 420 x 8) MM3 K mar R81\IOTKR 

CKrRaJII,llliX JipOBOJIOK I MM. HK KOBC'fl)YRTKBHO 6wm od'I,e,ItHHe.HH B 6.IIoKK: 

,ItO 11armtTa M B·6JIOK KS ,It8BJ!TK HK, a 38 MarHKTOll4 M - B Il!ITl> 6.IIOKOB no 

TPK HK B RaZ,ItOII. 

, JJ.eynoop,ItHHaTRWl nponopnHOHaJII,HaJl KaMepa IlICIX,Y l!IMeJia pas11ep 

(200 X 200 X 6) MM3, mar HBMOTRK CKr.B'.aJII,llliX JipOBOJIOlt l MU. 0,ItHOXOOp

,ItHHaTHSJi nponOimKOH8.lll>BaJ! lt81\18pa IIK2I HM8J18 pasuep (400 x 300 x 8) 

J/M3 K mar HBIIOTRK CKrHaJil>HHX JipOBOJIOK 2 lll!M. ' 

Bee CD;RHTltlLlmlntOHHHe c-qeT'l:l[RJl npocMaTPKBaJIKc1> wSY-30 •. 

CnHBTKJIJIJiTOPH B ro,n;ocxonax mie.m1 CJI8.IJYlllllH8 pasuepu: ~I (6 mT.) 
H TI (IO m.) - (250 x 120 x 4,5) ... 3; r2 (12 mT.) - (250 x 149 x 7,5) 
l\11113. 

5 



.I(8'?81t'l'OP YllOHOB JJ}d COC'?OH.11 lil3 'JIIJ7X IJJI8'i - CIIpaB8 ll CJieB8 OT OCR 

JJY'IK8. Kalr,Itoe IJJI8'IO COCTOH.110 ll3 'JIIJ7X qIWII,TpOB: nepB!dt - ll3 -qyryBa 

wnmol 125 cu, BTopol - R3 c:amm;a wnmol 20 CM. 38 nepBwm qIWII,Tpar,m 

pacnonaramtcl> mecTl> CIUmTWlJI/llntOBHHX c'!eTllllltoB, Kas.ItHI pasuepOM 

(600 x 400 x 24) WJ.3, 38 BTopm.m - ,It8CJITI, C'l0TllllltOB, :itWlr,Itldt pa3M8pOM 

(640 X 200 X 20) ~. 

~TWlJilllntC>Hllldt TeJI8CKOll MH, lilcnom,30BaBlllidtOJI ,WllI MOHllTOpeyOBa

mm: H81TpOHOB, COCTOHJ[ ll:3 TP0X C'i0TtntltOB p.[20 MM lil TamqwIOI IO MM. 

MSW' nepBHU ll BTOpml C'i0T'illlt8llm pacnonaraJiaCI, c:amm;OBWi WiaCTHHa 

TOJJDtlHOI 4 Mk. Ilepmdt C'i0T'IHK BKJlll"laJIOJI Ha 8H'?HCOBIIB,1t8mlll:, 'JflJa 'JIJ!Y
I'lilX - Ha cOBIIa,D;emm. 

B.1Iox-cxe11a 8Jl8KTPCllilllW ycTaHOBU EHC-1 npe.ztc'l'aBJieHa Ha J)llc.2. 

HH~PMmtml c .zteTe:itTopoB npmnwanacl> P9I'll[CTPlilPYDlt8A SJie:itTPommol, 

nepe.ztaBaJiaCl> c n01101111>D ann8paTYJ)H CBH3lil B 3BM E:3CM-3M R HaRaIJJiliIBaJiaCl> 

B.IIOK-CX8Ma 8Jl8KTPOHHOI 

annapaTYJ)H YCT8HOB1tlil 

EHC-I. 

Ha YaI'BllTHHX JI8HTax. Ilepe.ztav 

.Itamm:t B 3BM OcyJ!t80TBJUIJlll 

nporpaMYH np:e:e11a, KOHTPOJIS: H 

HaKOIJJI8Bml lilH~MaD;ltH. B JIO

rmte 3atJYOKa llOIIm30B8JlHC:& 

Olll'lla.lIH CO C~TltlLlllID;ilOHHHX 

C'l0fillltOB H IIpOIIOpltllOHaJlldlHX 

KaMep • .ivlJI JIOHO:ita paona.ztOB 'laOTmt C o6pa30Ba!!lt8M MllOHOB B 'l'pHITeP 

BRJil)'laJlOJI ,It8'?8KTOp MllOHOB. IlO.ztp06HO B08 8Jl8118H'l'H YC'?8HOBD H HX B3a

m10,It8IC'l'Bli[8 OmtOaHH B ,ItliIOcepT~. 

Cne1tTP0118'l'p peI'llOTPRPOBaJI .zto 30 1mor0'18C'?H'IHHX B3aJIJIO.zteloTBllll 

38 IUDt1I YCKOJ)HT8.llll C 3anJiIOI,I) lilH~PM~ o6 8Tl!CC co6HTWIX Ha Ma:rmtT

HYD JI8HTy-. 

OoHOBHWm qmsll'!eoKIDm xapaKTepKOTBXaMH yoTaHOBU EHC-1 JmJIJmTOJI 

80 aq4ieKTKBHOCTl> perKOTPanmt BTOpll'mHX '!aCTmt ll paspemeime IIO aqxl)eit
T.llBHOI Yacoe. OJ:temta aq4ieKTKBHOCTR perHC'l'p~ HCKCIIHX 'lac~. B 

'l8CTHOOTR, lilOKOJilli.X M830HOB, no 'JilJ7X'laOTll'IHHU MO,It811 paona.zta lIOJIY'l8H8 

c nOMOIIlI>D pao'l0TOB M8TO,Ita.f MOHTe-Kap.no ll COCTaBRJia B8.lIIAlilHY nopgJtKS 
ro-3. 

BHoOKoe pa3pememte EHC-I no aq4ie:itTHBmDI 11acoaM paoIIa.mmx 'l8CTmt 

B 3KOll8PRM8HTax uo llOlilO:ity'O'lapoBaHHHX -qaoTmt R Y3KRX 6aplilOHHWC peso-
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H8HCOB 11B.lrJi8TOJI O'i8Hl> BBJEHol xapait'l'8J)HOTRKOil, TaK KaK B oneKTPOU8TP8 

OTCYTOTBOBamI B,1t8H'l'llqIBKaTOpH a,JWOHOB. Ha pno.3a l;[OKa3aHH 3KOnepKMeH-

;;.... 
-:!. .. 

500 

.. .100 
-~ 
:~ 
) '1! 

z 

«JO 

a/ 

ttt',I 1125,6 

M(Pll1, Mtl/c1 

~ 
-::. . 
; 

6/ 

150 

~100 

'8 z 

50 

~TI.I 41ll 

M (ir,r), H1B/c1 

51U 

PHo.3. a) cneKTP aqxp81t'l'lilBHHX 
pfl-; 

6) cneKTP aqxp81t'?.llBHHX 

Mace .Jf+'Jf-. 

T8Jll>HH8 On8KTPH 3q4leKTRBHHX 

Mace prt- K Ha pKo.36 -

.ffl+ JC OT pacna.i:toB /\ x . Kj
-qacTmt. Hal.zteHo, 'iTO paspe

me1me ycTaHOBD EHC-1 noa(fr

qieKTl!CBHHM uaccaM B paloHe 

/\ -rHIIepOHOB paBHO 1,3 MaB/o~ 

a B paloHe K~ - uesosoB 
pmmo ,i, 2,6 MaB/c~ C lIOIIOIIlI>D yoTaHOBRK EHC-1 6:wm BH,It8JI8HH lil3B8CTHH8 

-qacTJitil;H L -(1385) :e: 3 - • Ha6Jm.zteHHe 3THX '!aCTmt JmJIS:eTOJI .ztOitasaT8Jil>

CTBOY BHOOKOI paspemaJJ111el CIIOC06HOC'?lil cneKTPOM8TPa H :itoppeKTHOC'l'lil 

np~8.JIYI)H OT6opa co6H'?llll. 

TpeTy rma lIOCBJmt8Ha llOHCltY O'lapOBaHHHX 'iaCTmt H yarn pe30-

H8HOOB O n01101111>D YOT8HOBKR EHC-1 B JJy"IK8 H8ITPOHOB 00 cpe,ItHel 3B8p

I'll[81 "'40 raB. 

B 8,lij)OH-8,lij)OBHHX B38.lDIO,It8ICTBKllX MOJKHO IIpOBO,ItliI'l'l>: 

l • IlOlilCK KHKJil)3KBBOro paz.ztemm · O'i8POBaHHHX -qaoTmt IIO OD,ItaellHM 

KaH8.IISM paoIIa.ztOB. 

2. Ilo:e:cx acc~aTKBHoro paz.ztemm O'lapoBawmx -qacTmt npH O.ItHOBpe

ueHBol perHOTPanmt: 

. a) O,ItHOI lil3 8THX -qaoTmt IIO ROKOIIOYY lt8HaJIY B COIIpOBOE,It8HD 111>0Ha 

onpe.zteJieHBoro slimca aapsr.zta OT paoJia.zta BTopol o-qapOBaHHol -qac-

'J.'Hiiji ; • 

6) o6eHX acc~a'l'.llBHO paz.ztemmx 'l8CTmt no ROKCIIIDI K8HaJIBM. 

B ,ItaHHOII 8KCII8PHM8H'l'8 nOROK O'lapoBammx -qacTmt, pOE,IteHBHX B Cll"Jil>

HHX B3am.f0,It8IO'l'BWDC, 0CyJll80'l'BJIJI.IIOJI no pacna.ztaM, ope,ItliI IIpO,IIYK'l'OB KO'l'O

PHX eoTl> HelTPMl>HHe OTPaHHHe -qaoTJitil;H, /\ -rHJiepoHH :wm K 0-MesOHH 

(l). Tax Kait o-qapOBamme -qacTJitil;H B C.HJII,HHX B3aRMO.zteloTBWDC p03,ItamOJI 

napaMR, '1'0 ,ItOllWIHHT8Jil>BHM Iq)ll'1'8Plil8.M npll ~ nonc:ite JlBJIJJ.1IOOl> B8Jlll'lll8 

Ml)OHa onpe.zt8JieHHoro 3Hmta OT paoIIa,D;a BTopo:fi o'!apOBrumo! '!acT~. 
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SKcnepm.ieHT ll]?OBO'AW!CSI C ,ItBYMJI pasmum Tl)Hrrepm.m: "a,n;r>OHHHM".ll 

"MIDOHHHM". B "a,n;r>OHHOM" TpHrrepe Clll'HaJI ~ sanycita YCTe.HOBKll BHpa-

6anmancSI Ha CX8M8 COBna;a;emm C'!SflmtOM A, npono~OHaJll,ma.m; KBM8PaMll 

DKIX,Y 11 IlK2X 11 ro,n;oc1eonaM11 wI, rr-r2. II]?ll sTOM Tl)e60Banoc1,, t1To6a 

CRI'HanH C WI 6wm O,ll;HOBP8M8HHO "CJleBa" 11 "cnpaBa" OT OClil ny'llta, B TI -
6wm 6H, no ltpaih!ett Mepe, B O,ll;HOM 113 C'lST'mKOB, a B r2 - H8 M8Hee, 

t1eM B Tl)SX ct1eflmtax. 

B "MK>OHHOM" Tl)Hrrepe ,Il;1ISI sanycKa YCTaHOBKH, Kl)OM8 BHllOJIH8HWI 

YCJIO:eml "a.n;r>oHHoro" TpHrrepa, .n;onOJIHHTe.t[J,HO Tl)860BaJICSI CHrHaJI OT ,n;e

T8KTOpa MIDOHOB .Il]ii. 

reoM8Tl)llSI YCTaHOBKll C BHlllenepe'lllCJl8BHIDm yCJIOBllmMH Tl)Hrr8pOB 

yCJlOBHO H83HB8JI8Cl> "rea.ieTl)HSI I" (p11c.Ia) •. 

3KcnepRM8HTa..zrr,mni MaTepllaJI, nan:y'leHHml C "a.n;r>OHHHM" Tl)Hrr8pOM, 

:zcnOJII,30BaJICSI ,Il;1ISI noHCKa l!IHKJll!l3RBHOrO p0llr,lt8HHSI O'lapoBammx: '!aCTHD;. 

~ noHCKa O'lapOBaHHHX '!SOT~, COll]?OBOllr,ltaeMHX MDOHOM OT accoD;ilaTRBHO 

p0llr,lt8HHO! O'lapOBaHHOtt '18CT~, llCnOJll>30BaJICSI SKCneplilM8HT8JlliHlitt M8T8-

pllaJI, nOJJY'leHHHI C 11MIOOHHHM" Tl)HrrepOM. 

~ no.n;aBJieHHSI MlDOHHOro ~a OT pacna;a;OB IIHOHOB H K--M030HOB 

'18CTl> SKCnepm1eHT8JlI,HOro M8T0l)HaJia 6.wra H86paHac Tl)HrrepOM, Kor,n;a 

B CX0:My COBna,v;emm BKJ!ll'lMCSI CHrHaJI OT ,n;onOJIHHT8JIJ,HOrO ,It8T8KTOpa MBJ

OHOB. ,llalmasr reOM8Tl):mi YCTaHOBKll yCJlOBHO 6.wra H83BaHa "reOM8Tl)Wl II" 

(p11c.I6). . 

Bcero B SKCI18pm.!0HT0 6.wro sapeI'RCTl)JlpOBaHO 6Qll88 3•I06 co6HTD, 

ll3 ma: B "r80M8TPllll I" C "a,n;r>OHHHM" TI)Hrrepou - ORQllO I,5•I06 co6HTd, 

c "MlDOHHHM" Tl):ra:rrepOM - ORQllO O, 8 • 106 co6Hm, a c "MlDOHHHY11 Tl)lilI're-

pOM B "reOM8Tpm,; II~ - ORQllO 0,8•I06 co6um. · 

IIOllClt mmJlll3HBHorO POllfJt8JlllSI O'lapoBammx: '18CTHD; ll]?OBO'AWICSI no Olltll

,ItaeMHM KaHMau pacna;a;a (I). Ilpll 8Bamt38 cneKTl)OB 8qx»eltTKBHHX uacc B 

pa!OHe uacc ot1ap0Bammx: 'laCTHn He o6HapyzeHo BH6pocoB 6Qlll,me Qlltll'ABe

llHX CTaTHCTll'l8CltHX /ll,llyltTYaD;iilt ql()Ha. 

~8Hltll B8pxmtX rpaHHn ll]?OH3B8,It8Hlm ll!.l.pxu!:8 JI&HHX C8'18Hlm lilllltJil)3lilB

HOrO pOXJtemm O'lapOBaHHHX '!aCT~ Ha BepOSITHOCTll liIX pacna;a;a no .ItaHHOMY 
KaB8JIY IIp11Be.1teHH B Ta~e I. 

ITOllClt O'lapOBaHHHX 'laCTHD;, COll]?OBOXJta0MHX llllOHOM Oll]?8,Ite.t[0HHOro · 

3Halta OT accOD;HaTRBHO POllfJtSHHOI O'lapOBaHHO:I '!aCT~, ll]?OBO,Itll.lICSI no 

OD,Jtaell!DI ltaBWlaY (2). II]?ll aBamt38 cneKTl)OB sqq>eltTlilBHHX Yacc O'lapo

BSHHHX '18CT~ TaIOEe He 06HapyiiteHO BH6pocOB 6~8 OD,ItaeMHX CT8TKCTH

'18cmtX q>.llYltTYaD;iilt qioHa. 

~emtK Bepxrn rpaHHn · npo11sBe,n;emm ualJIO!anHHX cet1eHd p~emm 

O'lapOBammx 1l8CTKI~, COll]?OB01JfJ{a8UHX lll>OHOM OT acc~aTllllllO p~eHHott 

O'lapOBaHHOtt '!aCTIII\H,H8 BepOSITHOCTit Ia: pacna;a;a no .nrumouy KaH8JIY., 

DOKaSaHH B 'l'a6.Jnnt8 2. 
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Ta6.1!Hna I. 

llacT~a, KaHaJI pacna;a;a 6-Bi (wt6/eyKJIOH) 

90% ypOB8Hl> ,ll;OCTOBepHOCTll 

D0 
- K-.ri+ < 0,38 

D0 - K+!i- < 0,32 

D+ - K-.fl'+.rr+ < I,26 

U--K+.ft-Jr < I,06 

D± - Kf .ft:t < 0,25 

D;- K+K-K+ < 0,59 

n;-- K+w:9,- < 0,48 

A~-- pK-.ft'+ < I,29 

+ -o 
Ac--p K < 0,23 

/\~-- ;\ 9r+ < 0,20 

Ta6.1!Hna 2. 

1IacT~a, 1taHan: pacna.v;a, d ,8t1. 8t2 (MK6/eyKJIOH) 

COll]?OBOQ~••tt0m GOH 90% ypOB8Hl> ,ItOCTOB8l)HOCTll 

(D0-K-Jr+) ,.- < 0,15 

(ii 0--K+K-tu. + < 0,075 

(D+--ICJi+Ji'+) )'-~ < 0,23 

(D- .-.K+.1t-.rr-tu + < 0,14 

(n;-K+1c.rr+)J-L- < 0,23 

(Ds--K+K-ff-))-l + < 0,16 

(/\~--p1c2r+)Jl- - < 0,16 

Ilan:y'18Ha TaIOEe OU8Hlta ll]?Oll3B8,It0HWI C8'10HllSI pOlJfJ{emm O'lapOBaHHHX 

t1acT~ Ha BepOSITHocn me pacna.v;a no nQ11YJI8nTOHHOMY KaHWiy A~--A_;(•~ 
Hatt.n;eHo, '!TO 6 ( ,,-, ;J. Bt- (A~ --,yi .. ~) .( 9 wt6/eyKJioH Ha 90% ypoBHe ,ttOCTO-

B8pHOCTR. . . 

IIPHB8,IJ;8Hllli8 OU8HKH OTHOCS!TCSI It o6pasoBamm O'lapOBaHHHX '18CT~ 

B KKH8U8Til:'l8Cltoi o6JiacTH X > 0,5. 
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IIoJrICR yaxmc 6ap:e:ommx peaommcoB, pOJ1.Itemna: IIPlI BaaHYo.ttelcTmnt 
HeiiTpOHOB C y:r.nepo,ItHoil; Mmll8H1,I), BWIOJIH8H nyTeM aHaJDI3a cneKTPa 9@leK-
TRBHWC Mace CHCTeMH: 

Ah+ h-

~pK- (3) 

r.ne h + n h- - aaplD!t8HHHe a,npoHH. 
BliCOKSll pa3p8maDl!aJI cnoco6HOCTb cneKTPOM8TPS noaBOJUIJia xopomo 

ll.It8HTn<ImtapoBaTb A , a a,npoHaw h + :e: h- npmmcHBaJDICb uacca 
K+ n _n-. CneK~ aqqJ8KTHBHHX uacc M(flK""Jr) nOKa3aH Ha p:e:c.4. B pattOH.e 

MaccH 1,96 raB/c Bll,It8H yaK:e:tt nmt. 8TOT nmt SlllJIH8TCJ! y&a3amt8M Ha 
cyntecTBOBamte 6apnoHHoro peaoBaHca, pacna,IUWlllerocJI no KaHBJJY: 

N 
(J -ca 
m 20 L 

U"I ._. 
C 

~ fO 
z 

1-c13a5) + K + • (4) 

1,9 S 2;10 2, 25 2, 40 
M (A K•,c), ra B/c 2 

Pnc.4. CneKTP aqqJ8KTHBHHX 
:uaccA I( + 1r-. 

. B npe,ItIIOJIOlltemm .n:e:~ 
n;:e:OHBoro xapa&Tepa ero pos
.nemr.e: nwiyqeHa ~eHRa npo
:e:aBe.nemr.e: nonepe11Boro ce~e
mr.e: p()JI.Itemr.e: peaoiumca Ha 
BepoaTHOCTb ero pacll8,lta no 
KaBBJJY (4). Ee B8JIR'D1Ba 
paBBa (0,1+1,0) MR6/.&yXJIOH • 

1IeTB8J>TM rma nOCBJ!J118Ba aH8Jllll3Y qllS~ecm JrI M8TO,ItR"l8CDX 
pesynTaTOB, n01IY'l8BBHX C nCUOll{I,I) YCTaHOBRJI EHC-1. 

PeaynTaTH aTol pa60TH noKaSao, ,rro JI8~HHe ce~emr.e: p~e
mr.e: o~apoBamua: ~acT~ np:e: cepuyxOBcm a.11epru:x BDEI (0,2 + 1,0) 
MR6/.&yXJIOH IIl)lI 90% ypOBHe ,ItOCTOB8pBOCTB. Heo6XO,ItRIIO 6W10 no xpabel 
lfepe Ha n<>pQox 7B8Jlll'Dl'rb CB8Tl'IIIOC'.rll excnep:e:11eHTa K BamAJiIBY ~C.1(8 

B38KIIO,ItelcTBd H8ITPOHOB C JI,lij)8IO[ lflllll8HK, 38ID[CHBa811HX Ha lfarHKTBH8 

Jl8HTH BO BpeKS: ~8BKJI cne1t-rpa,8TP8, K YJIY1DIIHTb OT6op JICltOIIHX'C0-

6H'l'd. 
,ItlI!i a@leKHBHoro npo.noueBKJI nOHcxa H Ka~emr.e: ~apOBamua: ~ac

~ JI 68.PJIOHBHX p030HaHCOB B8o6x0,ItllfO 6HllO C03,Ita'l'b npBBiiB!ilfflHO 

BOByJ) YC'l'aHC>BJq, OCHOBSHBYJ) Ba 60JI88 6HCTPHX .It8T81t'l'Opax, ~- HK (B&
npmi:ep, IIK), ue1tTPOHBol annapame B cTaH.ItSp'l'e KAMAK, 1t0Topas noaBo
JmT OCYJll8CTBll'l'b 6Ql[88 6HCTP08 CllJl'l'liBSIDl8 ,ItaBBHX C nOMOIJtbl) 60Jl88 lfOIII

BOI :e: CltopocTBol aBM. 
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lIMeHBO nOSTOMY, B ~e.nmc BHnOJIHemr.e: nporpaMMH npOB8,I1;8HllJI ncc.ne
,ll;OBam:til no T8M8 l-105-0677-81/85 "IIpo6.neMHO-T8MaTH'!8CitOro Il1laHa 

Haytill0-HCCJI8,ll;OB8TeJll,CltHX pa60T H M8JK.ItYHapo,ItHoro COTpy,D;Im'IeCTBa Oilllli", 
6wm C03,ll;aHa HOBaJI YCTaHOBKa filfC-2, OCHOBB.IIHaJI Ha nponopD;ROHa.IU,HHX 
ItaMepax H SJieKTpOHHite B CTaH,D;ap-re KAMAK. B .norlilte aanycita ncnom,so
BaJmCb cnrHam c IIK. YCTaHOBita pa60Tana Ha JillHHlI c aBM EC-1040 • 

. a@leKTHBHOCTb pernc-rparnm YCTaH~KOil ,ll;Rqlp~OHHHX np~eccoB 
THna np-AK0p 1tOJie6a.nacb B npe.ne.nax (I + 3)%. PaapemeHHe no a(Jr 
qieKTHBHOil Macce A -rHnepoHOB coCTaBJillJlO OKOJIO 2 MaB/c2 , a~ K0-
MesOHOB - OKOJIO 4 MaB/c2 • Cne1tTpCU8Tp MOr perncTplij)OBaTb .no 300 MHO
ro~aCT:ir<mHX BS!UU,!O,ItettcTBHil sa D;lll(JI YCKOPRTeJIH C 3anHCbBl miqK>pl,lanmI · 

06 9Tl'IX C06HTHJilC Ha MarmtTeyD JI8BT7. + 
C ncuontJ,Bl YCTSHOBKR EHC-2 6WI Ha6Jm,IteH O'lapOBaHHl:m 6ap:e:oH /\ c 

no pacIIa,Dy K1p-'T1C(pHc.5) •. o~eHRa npoRsBe.tteHHJI ce~eHHJI pOlt,ll;eHHJI /\ ~ 

200 

.. 
-.1;:. 

i 
~ , .. 

,::s. 
:,: 
:r • ! 
~ 

a) 

1120 22•0 , 2840 

MO<;frpJi!), Mt8/c1 

Pllc.5. OneKTJ> a@le1tTHBHHX Mace: 
a) Ks 5r-p:n-+ · 
6) t<f §f-pJl-

• + 
Ha B8pOJITHOCTb pacna,u;a /I C no .ItaH-
HOMY ItaHBJIY COCTa.BWia fJ • 8'1:. = 
= (36 ± 18) MK6/H,Iij)o y:rJiepo.na. 

C ncuOIIll>D EHC-2 TaIOlt8 6:wio no.n
TB8PJ!Ut8HO POJ!Ut8IDI8 ys1toro 6apHOHHoro 
peSOHaHCa NIP (1960) H RCCJI8,I(OBaHH 
ero CBolCTBa. 

B i'HYSUJl'J8IDm .n:e:ccep-r~ npHBe
.neHH OCHOBHH8 xapaKT8pRCTl'Iltl'I H8ITPain,.. 
Boro ~ B ItaHane 4H, :xapaKTepHcTH
RH YCTa.HOBKR EHC-1, OCHOBBH8 pesym,
T8TH H BHBO,ll;H pa60TH. 

OCHOBHllE PE3Y.llliTATH ,mfCCEPT.AlUil'I 

I. Sa Tp:e: Mec~a 6:wia COS,Italla YCTaHOBita EHC-1. Hcc.ne,ItOBaHa 11 

onpe.ne.neHa paapema.nqaJI cnoco6HocTb cneKTPOMeTpa no a@leKTlilBHHY Mac
CBM IlpO.ItYKTOB pacna.na A , 1<0, r-(1385), 2 - Ha sapsm.eHHHe a,npo
HH. 8TH xapaitT8pRCTRKR BSXO,ItJITCJI Ha ypOBHe aHaJIOI'lil'llIHX Cll8KTPOM8TpOB, 
.I(81CTBOBaBIIIRX B .JJiPYI'RX Hay11BHX ~8H'l'p8X. 

2. (}cylqeCTBJI8B IIO:B:Clt O~apo:sammx ~aC'l'~, o6pasyeYHX H81Tpollmtt 

co Cpe,ll;Hel 8H8pl'l!81 ~40 raB :e: pa~na~mun:M [IQ pa3.lllmllDI RBHBJfBM. 

IIo.nyqemi o~emai: BepxmlX rpaHJlit Il8PitlWil>HHX ce~elld o6pasoB8Hll.lI D -
M880H0B JI /\ t -. 6ap:e:OHOB. IloxasaHO, 'li'1'0 napn;II8Jll,HH8 C8~8mtf.[ pox.nemm 
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011apo:sammx: 11ac~ IJPH cepuy:x:oBCKl'IX aHel)I'lmX mme (0,2 + l,O) 111td/Jtyx
JIOH lipl'I 9()% ypoBH8 )tOCTOB8pHOCTl!. 

3. IIOJIY'l8HO yita38Jm8 HS CYDt8CTBOBSH1'18 ysROro dapJl[OHHOro pe30HaH
ca Ncp (1960), paclI8,Ita.DlleroCSI HS E-(1385) H K+. 

4. Pe9YJil>TSTH, IIOJIY'i8HHH8 HS EHC-1, apm38JDl It BHBO,ItY' 0 Heodxoltli
llOCTl'I C03,ItaHl1[ll ~Jll'l8JIJ,HO HOBOit yCTaHOBitH. Ha OOHOB8 9'fl'llt BHBO,It()B 
l'I peROM8~ dwra 009.u,ruta ycTaHOBita EHC-2', IIOSBOJIHBJllas: CYDt8CTB8HHO 
YJ38JDNIITI> ,cyEO'l'Bl'IT8Jil>HOOTI>, H3dHpaT8JILHOOTI> l'I 9ipI,eRTl!BHOOTJ, perHOTpa-

• ~ It, l'IOROMHM apo~eooB.M. C IIOMO!lll,J) EKC-2 dSJI HSd.DuteH 011apoBSHHHft 
dapKOH ,1 + K II0~8~8HO OYDt80TBOB8lmEr ysROro dapJilOHHOro pe30HSH-
oa . Nip (1960). 
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