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· PacloTa BHIIOJIHeua B JiaclopaTop1rn ~epHHX. rrpoCiJieM 06oe.zumeHHoro 
llHCTHTyTa ~epHHX llCCJIS,Il;OBaHHH, 

Hay,mue . pyxoBO,ItRTSJfil: _ 1 

.I(OKTOp ~ll3HKO-MaT8.Ma.TWieCKlL~·Hayx, 
rrp~eccop . • 
Ka3aplilIOB J0pl!ii lilliXaMOIDl'-I 

.HaytIHblii COTpy,nHllK,, K8H,llL1,llaT iJ1l31lKO- • 
MaTeMaTlltISCKllX ·HayK'. 
ITOT8illHllKOBa 0pllHa KapJIOBHa 

0~ID.UiaJII,Hhl0 OIIIIOH0HTH: 

.I(Ol{Top CJU3lilKO-MB.TeMaTH'-IecKHX HayK, 
CTapl!IllM Hay'-IHhlli COTpy.n;HHK 
3ym,RapH88B P~J!b J!Ky60BH'-I (JIR!I OIDill) 

·· ~aT r1'>rn.mw-MaTeMaTH'-IecKHX HayK, 
CTapumii HaY'IHhlii COTPY~K ' 
IlpoKoqiieB .A.7.reKC~ lIHKOJiaSBH'-I (Jillill> ~ 
JieHlilHrpaJJ;) 

B8.l(ylllMOpraHH3ar.nuI: Hay,mo-lilCCJI8,Il;OBaTem,cmmICTlilTYT 
'~8pHOll qllil3lilKlil Mo~IWBCKoro rocy.n;apcT- . 
BSHHoro ymrnepCRTeTa lilM, M.B.JioMo-'. 
HOCOBa 

• I 

~Ta COCTOlilTOJI 11 
"----- 198! r. B '.' ~· '-IaOOB Ha 

3ace.n;aH1llil CII81UiMll3HpODaHHOro COBeTa .I(--047 .OI.03 npiI Jia6opairop:im 
~epHHX rrpo6JI8M OIDill, r,)J.y6Ha, MOCKOBCKOll o6JI.; mm OIDll, KOH(J_)8-. 
pe~-3aJI, 

C ,D;HCC8pTaIU18M MOlKHO 03Hl3.KOMllTI,CJI B 6ll6JIROT8K8 OIDill. 

ABTopeqiepaT pa3ocJiaH" 

Y'-I8HID1 C8Kp8Tap1, 
CneI.UmJm3lilpOBaHHOro COBeTa 
,Il;OKTOpqM3lilKO-Ma.T0MaT:WieoKWC 

Hayx 

" 1981 ro.n;a. · 

EATYCOB 
!Opllll .A.7.reKC~_OBR'-I 
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I. OHUA.H XAP AKTEPllCTliKA .n;HCCEPTAUIB1 

AKTyam,HOCTI> npo6JieM!l 
' lfaY'I0Hlil8 q~a.M8HTaJII,HUX CBOMCTB ~epHHX CM OCHOBW3aeTCJI Ha 

HCCJI0,Il;OBaHl'llil npoqeccoB B3aIIMO,Il;8liCTBlil.lI aJieMeHTapHHX qacT~, K KOTOpHM, 
npe~e Boero, OTHOCHTCJI ynpyroe paocemme HYKJIOHOB HyxnOHaMll, 

AKTYaJII,HOll npo6JISMOll HYKJIOH-HyxnOHHoro B3anMO,Il;8liCTBlil.lI JIBJIRSTCJI: 
0.n;H03Ha'-IHOCTI, BOCCTaHOBJI8Hlil.lI aMl11IHTY~ HYKJIOH-IIYKJIOHHoro B3aID,fQ,Il;8li­
CTBlil.lI no ,llaHHUM noJIHoro onuTa/II. ll3BSCTHH ,ItBa cnoco6a onpe.n;eJieHM 
aMIIJrn:TY~ paoceJIHlil.lI no ::mcneplilMeHTam,HUM ~M: 

a) Ilpm1oe BOCCTaHOBJI8HK8 K03ippmm8HTOB ru/JIIJillTy~. 
6) iI?asoBHii aHMll3. 

IlepBoe - 3TO Henocpe.n;~TB0HH08 onpe,n;eJI8Hll8 K08qqMIUl8HTOB aMnJIR­

TY~ pacceJIHM no.n; 3~8.HHIDv! yrJIOM npn ~oii aHeprlllil no ·pe3ym,TaTaM 
OIIHTa. lla-3a T8XHH'-I0CKOil: CJIOl!CHOCTH aKcneplilMeHTaJII,HhlX HCCJIS,D;OBarurii 
npJIM08 BOCCTaHOBJI8HH8 K03~8HTOB ~Ty.n;u pacceJIHHJI c.n;eJiaHo 
JIHllII, Ha H8KOTOpHX yr;rax R aHeprrun/2 • 

IlpH 3H8pru HaJI0TaJOOlID( '-IaCT~ .n;o 1 TuB 6oJiee ycnelllHllM ORa3aJI­
CJI M0TO,n; BOCOTaHOBJISHHJI aMII.7IHTY~ paoce.mma_ 0 n0Mom1,ro qia30BOro aHa­
JIR3a. EcJIR B qla30BOM aHaJIR30 Y'-IllTHBaTI> 6ecKOH8'-IHO ()QJII,ill08 '-IHCJIO nap­
IUlaJII,HHX BOJIH, TO pe3ym,TaTH 060:ioc M8TO,Il;OB COB~aroT. B HaCTORIJl88 
Bp8MJI npn nOMOmH qia30BOro aHaJIRSa aMIIJIRTy.n;a ynpyroro HyxnOH-HyxnOH­
HOro r._cce7°1! BOOCTaHOBJieHa O.n;H03Ha'-IHO B o6JiaOTR 3HeprRil .n;o 50~ 
Ma:s/3 ,/12 • B o6JiaCTH 6om,limX aHeprRtt HaR6oJiee noJIHHe ,n;aHHHe no;ry­
'-ISHH B mITepBaJI8 400-430 MaB, 600-700 MaB R 950-980 MaB. 0.n;HaKO o.n;­
H03Ha'-IHOCTl> B onpe,zteJierum aMIIJIRTY~ "Iilime 500 MaB OTCYTOTBYST. B Jia-
6opaTOPRR ~epHHX npo6JI8M OIDill ROOJI8,Il;OBrume· ·ynpyroro pacceJIHHJI Hyx­
JIOHOB HyxnOHaMll npOBO.n;MOCI, M8TO,Il;OM HenpepHBHOro IIJiaHRpoBaHHJI aKone­
pHMeHTa • .n;;m aToro B 1965 ro.n;y Ha 6ase pe3ym,TaToB nepBoro qiasoBoro 
a.HaJIR3a 6wro npoBe.n;eHo ITJiaHHpoBaHRe aKcnepHMeHTOB no TpoiiHoMYllP­
pacce.mmro, Hail.n;SHH onTHMa.JII,HH8 Y,CJIOBHJI, npR KOTOPIIX CJI8,D;Y8T H3M8-
pJITI, napaMeTpH R,./-' , Ahf , 'lJh/4•5/ npR aHeprRJIX 600-650 MaB. CnJia­
HRpoBa.HHWI nporpaMMa aKonepRMeHTOB 6wra 3aKOH'-I8Ha / T972 ·ro.n;y. Ilo­
DTOpHHii qia30BHii 8.Haml3 npoBe,neH B 1972 ro.n:/6 • no pesym,TaTa.M 
KOToporo cn.mumpo:sa.H HaCTORIJlRH ,ItRCKPHMIDialUlOHHhlH 3KonepRMeHT no 
R3MepeIDDO napaMeTpa .n;enoJIJipR3alUlR . q)1cf1 B ynpyroM n~ - pacoemnm 
npn aHeprRH 600 MaB Ha yrJiaX 130° o.q.R. n 160° c.q.lil. 

ll 8 JI I, pa6oTH 

H3MepRTI> napaMeTp .n;enoJIJipR3aIUill Al'. B ynpyroM h-f' - paccemum 
npn aHeprRH 600 MaB Ha yrJiaX 06MeHHorofi./7 - pacceJIHlil.lI, 130° c,q.R. 
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HaytllIWI HOBH3Ha H npaKTlPJ8CKaH U8HHOCTI, 
BnepBRe B r.ru:pe OCYJ!18CTBJI8H 3KCil8pllM8HT no H3M8peHmo napa.MeTpa 

.n:enOJIJipH38IUm :V1tf' B 06M8HHOM hjO - pacceJI!llm Ha yrJiax ,6Jm3KIDC K 
180° c.u.n. 8KcnepRM8HT npoBO,n:nJICH C npmaeH8Hll8M npoTOHHOH noJIJipll30-
B8.HHOli MIDIIeim, ~To nosBoJIRJio npo,n:Bmi:YTI>CH B o6JiaCTI> 6oJ!bumx yrJioB. 
Ilo~eHHRe 3Ha~eHRH napaMeTpa ,n:enoJIJipnsaunn Vo/ MoryT 6RTI> ncnoJ!b­
soBrum B 1asoBOM aHaJill38 :wm: np~OM BOCCTaHOBJI8Hllll aMllJIRTY.D:R ynpyro­
ro HYKJIOH-HYKJIOHHOro B38.llM0.1J:8HCTBM npn 3Heprmr 600 MaB Ha yr.rrax 
130° c.u,M. :a 160° c.u.n. 

CTpYKTyPa H o6~8M ,YHC08pTarpm 
,IlHccepTauMH COCTOHT H3 BBe,n:eHRH, Tpex rJiaB, 3a.KJII0~8HM H IlHTH 

npMJIOlK8HMH, co.n:eplKMT II2 CTPaHMU MalllMHOlllICHOro T8KCTa, BK.!I!O~M 33 
p:acy1rna H 4 Ta6;mq!:l, B CimCOK JIMT8paTypH BKJI!0~8HO 62 H8.llM8HOB8.IIH8'. 

Anpo68ffiYI pa6oTR 
PesyJIHaTR pa60Tli .IJ:OKJI8Wil3a.JIHOI, Ha ceMMHapax JIBII OIDM, npe,n:­

CTa.BJI.lI.1mCI, Ha Me~apo,n:HOH KOH~epeHUMM no ~3MK8 BRCOKRX 3H8pr'HH B 
TOKMO (1978 r.). Ony6JmKOBaHR B coo6memmx n npenpMHTax OIDM :a eyp­
HaJie "JmepHM ~3Ima11 

• 

IT. CO.llEP.lKAHME P AEOTH 

Bo BB888HMll OTMe~eHa BalKHM poJ!b ynpyroro HYKJIOH-HYRJIOHHoro 
pacce.RmtH B HCCJI8.D:OBaHMM CBOHCTB JJ.D:8PHhlX CM. Ha OCHOB8 nep:BHX OilH­
TOB no H3~6HMIO ynpyroro HYKJIOH-HYKJIOHHoro pacceJlHWI 6RJIM YCTaHOBJI6-
Hhl xapaKTepHhle oco6eHHOCTH JJ.D:8PHhlX CM: KOpOTKO,I(8HCTBH8, HaClill!8Im8, 
CllllH-Op6HTaJ!bHM 3aBHCMMOCTI, JJ.D:8PHhlX CM H HX 06MeHHRi!:xapaKTep. 
PacCMOTpeHa OCHOBHM npo6JI8Ma O,n:H03Hatmoro BOCCTaHOBJI8HllH ~T~ 
HYKJIOH-HYKJIOHHOro B3al!MO.IJ:6HCTBMH no .D:aHHhlM "noJIHoro OllliTa" • OlllI­
CRBaIOTCH pa3HI,18 BapHaHTR "noJIHoro OIWTa" C npMM8H8HM8M B 3KCnepMM6H­
T8 npoTOHHOH nOJIJipH30BaHHOH Mlllll8Im (IIITM) H 6ea Hee H M8TO,n:R BOCOTa­
HOBJI8HllH aMIIJIHTY.n:R no 3KcnepllM6HTMI,HRM ,n:aHHRM. IlpMBe,n:eH KpaTKMi!: 06-
aop peayJ!bTaToB qiaaoBoro aHaJIHsa, npoBe,n:eHHoro B JIBII OIDM paHee. 
060CHOBaHa Heo6XO,n:HMOCTI, npoBe,n:eHMH 3KCnepHM6HTa no li3M8p8HIDO .n:eno­

JIJipH3anHH £)A'/'• 
KpaTKO H3JIOlK8HO co,n:epJKaHKe .n;:accepTarum. 

B nepBon rJiaBe .n;:accepTarum ItpaTKO OlllICaml T60p8Tll'i6CRH8 M8TQ!tli, 
C nOMOll!I>D KOTOpHX 3JI8M8HTR MaTPmtH ynpyroro HYKJIOH-HYKJIOHHoro pac­
C6JIHl!H CBJIBRBMTCH c Ha6JID.n;aeMRMll'. Ha oiwore BeJm1mHa.MH, a TaKllte nYTH 
BOOCTaHOBJI8HHH MB.TPmtl:l pacce.RmtH no peayJ!bTaTaM OIW'l'a. B npWIOl!t8HHH 
.n;aHR ~PMYJIH,_H606XO.n;HMR8 ,n:JIH npJIMOro BOCCTaHOBJI6HHH Ma.TPmtH HYKJIOH­
HYKJIOHHoro,paccemiHH! 
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'" 
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Bo-BTOJ)OM rJiaBe onncaHa 3KcnepHMeHTaJll,Ha!J YCTaHOBKa ,nJlJI onpe­
,I(8JI8HHH napaMeTpa .n:enoJIHp:asamm 'ii>nt B onHTe no ,ll;BQI1HOMY pacceHmw 

(pnc.l). 
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PHc. l. t;xeMa ycTaHOBKH 

illlM-IIpoTOHHWJ IIOJIJipli30BB.HHM llllfill8Hl,; Tl-T4-TeJI8CKOIIhl, 
parHCTplipyI(JlU'le rrpOTOHhl OT.n;atm. HCl-HC4, HC0-Hei1TpOHHhl8 c~eT­
trn:KH; TI1l-TeJieCKOil-MOHHTOp; Mili--MH2-HCKpOBhl8 KBMBphl; ACI -

c~eT~ aHTHCO~IIa,n:eHHil 
KoJIJIHMHpOBaHHhlH H8IIOJIJipH30Ba!IHhlM II~OI, HeiiTpoHOB na,naeT Ha 

npOTOHHj'IO IIOJIJipH30BaJIHYJO MHIJl8HI, (II!Li), ,IlHaMSTp II~Ka 35 MM. 8KCIIe­
pllM8HTaJII,HM JCTB.HOBKa HacrpoeHa Ha BhlCOK03H8preTH'!8CKj'IO ~aCTI, 
cneKTpa Hei!:TpOHOB TaKIDil o6paaoM, ~TO ope.n;HHH a1JeKTHBHM 3H8pI'HH 
HefiTpOHOB Ha MHIII8HH COCTaBJIHJia 600±40 Mal:l.hiaTepllaJI MH!Il6HH - ItpllC­
TMJI JiaHTaJI-MarHH8BOro HHT_paTa (/./fl() paarr.epoM 20x20x30 M1,i3. iflHilleHI, 
pa6oTaeT rrp:a TeMnepaType I l{, .n:ocTnraeMoi1 nJTe11i OTKa'l:KR napoB 4tte. 
Co~epimHHe Bo,n:opo.n:a B MH!Il6HH COCTaBJIJI8T 3% no Bacy. Bee MHIII8Hll 
G6 r. Cpe.n;HHH IlOJI.ffPll3a.LUUI J\lHIII8HH - OKOJIO 6af/7/. 

IlpoTOHR OT,I(atm, BhlJI6T8lOIJ1l'l6 B pe3yJII,TaTEi ynpyrnxlt_? -CTOJIKHO­
B8HM, perHCTpllpOBaJIHCI, Ha .D:BYX yrJiaX pacce.lJHIDJ T8JI6CKOnaMH T2-T3. 
TeJieCKOIIR COCTOJIJIH H3 ,n:Byx cmm.TR7IJimUIOHH1,lX H o.n:noro rroporoBoro lie­
peHKOBCKOro c~eT~KOB, 3HepreTH'l80RllH nopor KOTOpliX COCTaBJIHJI 400 
MaB • .lvrH CHHl!teHHH q:1Cma OT CJIOlKHRX JJ,n:ep, co~eplUU!t:liXCH B IIIIM, ynpyro 
paccemnwe HeilTpOHR perRCTPHPOBaJIHCI, HBMTpoHHhlMH C'l:8T~Kruwm HC2 -
HC3, BRJIIO~eHHRMH Ha COBna,neHne C T6JI6CKOilaMH T2-T3, COOTB8TCTB8HHO. 
B Ka~8CTBe CX8M COBna,n:eHHll HCilOJII,30BaJIHCI, CTaimapTH118 6JIOKH C paa­
pet:IeHHeM IO He. B Ta6JIHUe l npMBe,n:eHR 3HaqeHM yrJIOB nepBoro pac­
cemmH, rrpocTpaHCTB8HH08 paapemeHHe ~eTeKTOpoB, IOOI6TH'l6CKM anep­
rY.JI perncTpHpyeMhlX HeilTpOHOB H a{M,eKTHBHOCTI:i HX perHCTpauHH. 
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IlpoTOHl:l oT,n;a'Ill., BWieT~e H3 IIIlM no,n; yrJIB.Mll 9° H 22° (Jia6.c;rc­

TeMU), pacceHBaJmCI, Ha ruiaims'aTopax ll3 yrJI6po,n;a, nOM61116HHHX B onTH­

qecK.lle llCKpOBl16 Ka.Mep11 ill{l - l1R.z• TO.Jll.lflllia aHaJm3aTOpOB Bl16paHa TaK, 

qT0611 cpe,n;mtii yrOJI MHoroKpaTHoro pacgemm.ir npoToHa He npeBHIU8JI 0,5°. 

Ka.Mapa (,Il;llaMeTpoM 19 CM c Tp6Mfl pa60'lliMR i;IPOM8lltYTK8.Mll no IO CM) ·noa­

BOJI/I8T parHCTpllpoBaTI, CJij"IaH pacce.mmJI B 60JII,ll.lOM T6JI6CHOM yrJie 

0%.~~40°, o0
~ </J!!..360°. IlO.JllUlJr BepoJITHOCT!, pacce.lIHlIH npOTOHa B Ra.­

Mepe cocTaBJJHJI~O,l. TpeIGI B EB.Mepax ~0TorprupHpoBaimc1, B roplI30H­

TaJII,Hofr H BepTIDCaJII,HOH npoeKimJIX Ha CTaH,n;apTHyID 35 MM IGIHOllJieHKy. 
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OnTR'ieCKaJI cxeMa !pOTorpa$rpoBaIIwr 

B liCKpOBHX KaMepax npHBe,n;eHa Ha 

p.1rc.2.' 3,n;ec1, Jll H_ JI2 Jimia11, ycTa­

HOBJieHHHe napaJIJI6JII,HO CT6HKaM Ra.­

Mepu, B q'-OKa.JibHOft llJIOCKOCTH KOTO-

. pux HWCO,Il;llTOJr o6'I>8KTHB IGIHOKaMepu. 

3TII, 3Il2 , 3Il3 - nJiocrma s epKMa_, . ' . 
ooecnemaJlIIHe Heo6xo~ ,nmmy· 

OilTR'i8CKOro IlYTH. 

IlpaBHJII,HQCTI, DQTHJ>OBKH ·onTH­

qecKOH CHCT6Ml:l li9KPOBl1X KaMep npo­

Bepwrac1, ~OTOrpaipHpOB8lm6M CMO,Il;8-

JlllpOB8.HlillX TpeKOB. TpHrrep ,ll;JIH sa­

nycRa. liCKpoBHX EB.Map BlipaOaTW38JICSI 

CHrHaJIOM COBna,n;e_HWI npoT_OHHOI'O T8-

JI60KOna H conpmtaHHoro 8MY HeilTpoH-

1:Hc .2 • .. Horo <f'l6Ttnma. . , .. 

MsMepemm np0Bo,n;wmc1, B ·meci-H carurcax npo,n;oJIEiT6JII,HOCThD IOO -
120 qacoB KalK,Il;llli. Ha6op ,n;aIIHl:lX OCYllt8CTBJISIJICSI KOPOTKllMH 3Kcnos:muim,m: 

no IO MmI,, B TeqaHHe KOTopux ,n;aHlWe ieTeKTopoB H8l<8.II.7Illllami:c1, B , 

cqamKaX KC-002, nocJia qaro nape,n;aBa.,m:01, B 3BM HP-2116 c. PerH0TpH­

poBaimc1, noRa.a'aiiwr BC8X ,n;eTeKTOpoB, MOHHTOpoB nj"IKa, n0.7lfIPR3~ MH­

ll.18Hll, KOHCTaHTH-xapaKT6PRCTllKII H3M8p8HiISI, HOM8pa "Ka,IJ;poB Ha qx)TOWI8H­

Ke. B IlPOM8lltYTKaX M8!U(y BliB0.!(8.MII nytma li3 ycKOpliT8JI/I C IlOMOll!hD pa­

rHCT~li nepRO,Il;ll'l6CKHX ClII'HaJIOB CB8TO,Il;ll0,Il;OB, pa3M81118HlWX Ha BC6X 

~3Y ycTaHOBKH, 3BM KOHTpompoBaJia cTa6HJII,HOCTI> pa66m Bcax ,n;eTeKTo-

poB. 
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l?l3M6H6Hli6 3HaKa IlOJU!pl13a.IUfi! MIB!l6Hll npOll3BOJJ;ILIIOCI, KaJKJJ;l,le 6-8 q. 

TeXHOJIOrllqecIGIH nepep11B, 11eo6xo,ruu,111i,i .D;JIH ll3MeHe11wr sHaKa noJISip:asrunrn, 

KCilOJ!b30BMCE ,ll;JIH ll3!A6p611HR (1'0Ha CJij"Iai1IrnX COBIIa,n;eHHli. cl>oH CJij"IrulllliX 

COBila,IJ;6Hll1I He npaBl1Jlla/I 30-40%. <lioH OT CJIOlKHllX ~ap, co,n;eplUUIIIiXCE B 

IDIM, ll3M6p;t7ICH B OT,IJ;8JII,HOM 3KcnepllM6HTe, Ha HanOJIJipll30BaHHOit Mlllll8Hll 

l-!3 KPHCTaJIJia LM/V ll ea 6asBo,n;opofurnM aKB11BaJI6HTa.VT;.3'a(,.Vt3)2 
ti M:10) 11 Ha yrJiaX 9° JI.c. ll 22° JI.a. cocTaBJISIJI 30% ll 36% cooTB6T­

CTB6HHO, no OTH0Ill6HIDO K a,Jlf·eKTY OT DO,n;opo,n;a (H) • 

B Tp8TI,8l! rJiaBa OilllCl1Ba8TCE IlOCTaHOBY.a :mcnepllM6HTa, B KOTOpOl',I 

118IlOJIJipll30BB.HHhl6 HSMTPOHli paccallBa.mrCI, Ha ITOJIHpll30BaHHl1X IlpOTOHax 

MHill6Hll. IlpH 3TOM noJIHp113a,mm npoTOHOB OT,n;a~ onpe,n;eJimrac1, CJI6,n;yJOOlllivl 

Dl:lpaxtaHUeM: - rt i2 P,-
R- f-/np-f, 'H/' r ➔ 

- ~ -- :r n 
-2 1 + ll.r/j. r,n;e o/ - no.'UipHsa,mm 

npoT011a, D03HllKallllllM np11 paccamIH11 HGilOJI/IpH30BaHHOrQ.IlYIJ:i:ia Ha H6IlO­

JIJipll30BaHHOH Mlll!J6Hll, ;iJ1r/'- napaM6Tp ,n;anOJI.ffl)U3amrn, R- - IlOJIHpll38.IUIB 

MRJll6Hll. . 

IlpOBO,Il;H BTopoe paccemrn:e, B KOTOPOM H3M6pE8TC.ll yrJIOBoe pacrrpe­

,n;eJI8Hli6 paccemm,i; IlOJISip~BaHHllX npoTOHOB Ha . .yr.Jiapo,n;Hoii Mlilli6HH, 

onpe,n;eJISiaM noMpnsamno !£: 
A ➔ ~ 

_L.2 (f!:,,'IIJ~L/ (1 ~ ~ 1/r~J};, r,n;a 

Mll 

~A ' 
Jaz- ceqeH~ pacca.RHM H6IlOJIJipl130BaHIIOI'O IIY'!Ka Ha HanoJISipll30BaHHOH 

Mllill6HH, _/J~}- aHaJrn3llPYKXIIM cnoco6110CT~ yrJiapo,n;Hoil. MH1l.16HH.3HM 

3HaqeHH8 71: MOllt8M onpa,n;e.JIHTI, HCKOMllH nap8:d6Tp )t6IlOJISipH3amm .x:>3/. 
B 3TOH rJiaBe TaKllt8 npRBO,Il;HTCE pa3yJII,TaTl1 HaCToH111ero 3I<Cn'apl!M8H­

Ta, B KOTOPQM Boero 6WI0 IIOJI.ytl6HO 600 TllC ~ ll 400 TUC. !pOTOI'pa,tllfr .D;JIH 

yrJIOB nepBoro paccaJIHllSI 'GJ 0 
= 129,5° H 61°= 159,6° C,U,ll. COOTB8T­

CTB8HHO. IlpOCMOTp ll H3M6p6Hll8 Tp6KOB C HCKpOBllX Ka.'w18p npoH3BO,Il;llJICH 

Ha noJiyaBTOMaTax JIBII OIDill, TmlliqttM q()Torpaq;I1!I TpeRa. npoTOHa OT,ll;a~ 

nOKa3aHa Ha p:.rn.3. Ha W()TOrpaqillll Bll,Il;Hli rpaHim!l Mlllil6HC3H aHMR3aTopa 
{l!X ,IJ;Ba), liCiqlll B,ll;OJII, TpeKa npOTOHa OT,n;aq:a ll yroJI H3JIOMa TP8Ra. npH 

paccemnm Ha 8H8Jill3aTope. IlpH npOCMOTpa ¢oTorpa~llll llCilOJII,30BaHH 

CJI6,I(YTOOViI8 KpliT8pllll OT6opa: HaJillq:aa o,n;Horo Tp6Ka B Ka'w16fe , OTCYTCTl'IH8 

BMOK, paccamm:e ,IJ;OJIJKHO npOHCXO,IJ;llTI, B Q()'I,6M6 3HaJIH3aTopa, MIDU1MaJII,­

HllH yroJI paccesmrut ~ 30 B o6emc npoaKD;RJIX. B pa3yJII,TaTe npoCMOTpa 

!pO.TOrp~d .D;JIH ,IJ;MI,Hafurieii o6pa60TIGI 6WIO OT06paHO 39,7 Tile. C.JiyTiaaB 

pacca.fllll!Ji .D;JIH yrJia I29,5° H 22 mc.-.D;JIH yrJia 159.6° c.u.n. To'lHocn 

HsMepeHHSI npoaronm yrJia aHaJIH3HJ)Ylll!l8ro paccamIIDI cocTaBJIHJia~'/ ::!i:J,9'? 
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3To ,D;amuro OIIIH6Ry npn BOCCTa.HOBJie­
mm IlpOCTpaHCTB8HHHX yrJIOB L1~~0 

ll t,<go =i.3,Io. 
C qe.m,D orrpe,D;eJieHWI napaMeTpa 

,ll;6IlOJIHpll38qHI! :vh.f I10Jly,J8HH08 yrno­
Boe pacnpe,D;eJieHne IIPOTOHOB IIOCJI8 
a.Ha.Jrn3llPYIWIBro pacce.RHWI 06pa6aTH­
BMoc1, IIIBTO,ll;OM MaKCH!vtyMa npaB,D;Ono­
,D;06:rur. Bepo.R:THocr:i, pacceJillli./I Ha yr-

, JIH ~. ll. '/.i npn 3'l;'OM 3anHCHBa-
~.3. . ...,. .imc:i, B BH,D;e: 

L= 17 fl,, ;,; 1~ ''. jf (tj}+ ~f,L li;:lrcY)+~,<d~J~+fis''11lJ 
hcf~ ¥ r . 

r,D;e ~I' - noJIJipll38qrur, B03HllR8JO!II~ npn pacce.R:HHll .H8IlOMPll30!W,HHOro 
ny-cn<a Ha H6IlOJI.RpH30B8HHOiJ: IIIHill6Hll,~ - noMpll3aqID1 MHill6Hll, ;f'16i./­
aCHMM6Tprur pacce.R:Hrur npOTOHOB Ha yrJiepO,D;8 1 ~ ll~ - OTHOCllT8JII,HH8 
Beca RBasnynpyroro pacce.R:HIDI ll qioHa CJJYl!aiJ:HHx COBna,D;8HHiJ: COOTB8TCT­
B8HHO, Pn. fasH_ noJI.Rpnsarum B RBasnynpyroM ltf' :- · paccemum, ,,,S S/1rjf ll 
c( t:oJ~ :_ '!JIBHH,. ROTOpHe Y'JllTHBaDT JIOlltHYJO acHMMeTpllD B B8pTHR8.1ThHOii 
ll ropnsoHTaJil>HOii iurocrmcTJIX, /V - 'illCJIO saperncTpllpOBaHIIHX' CJIY­
traeB 8Ha.Jrn3llpynqero pacceJIHHJI, ~ ll ~ - noJI.R:pHHii R asm.wram.­
HH8 yrJIH 8Ha.Jrn3llPYIW16rO pacce.fiHHJi. IIpetYIOJiaraJIOC.I,, 'IT9PB COOTBBTCT­
Blllt O pe3yJII,TaTaMR pa60TH/S/ pRBasll=/4,r B ~'l8CTB8~ <4> llCIIOJII,-
30BaJIOC1, 8HaJmTll'l8CR08 BHpaJKeHne, nOJJY'l8HH08 npn annpo~c~ 3RC­
nepllM8HT8Jll,HHX ,D;aHHHX no pacce.R:HllD npoToHa Ha yrJiepo,D;e1 9•1°:. IIpH 

n l I i· e 
... o._ r••! ! i ! i 

O ~ t f i ¥ . f 1 cNMCi 
·D.£ 

-ii.I 
' 22"n.,/6"•B •30") 

~ ! l O ' > '11:0 
-D.£ 

~ 
D.2 

.. 0 

-D.2 
-il,4 

l .. . ' '-e ....... 

BH'lllCJI8Hllll MaRClli.!yMa ~YHRinm 
npaB,D;onoio6M ncnoJII,soBa.lI}1:Ct, cpe,D;­
HeBsBemeHHHe no MOHliTOPY·IlY'IRB;:;;-
3Ha'leHWI IIOMpll3aqw! Mmll8HH /;1-/. 

06pa6oTRa 3KCI18pllM8HT8JII,HOro 
MaTepllaJia'OT,D;S)II,HQ no 088.l!CSM IIO­
Ra38JI8., 'ITO 3Ha'l8HH8 ,ll;8IIOJI.R:pll~a­
ruriI ~/If, napaMeTpli-·&{ , j3 · B 
npe,D;e.nax olllll6oR corJiaCYJOTM ,D;pyr 
C ,D;pyrOM (pllc.4). qaOTl,' 3RCIIepn­
M6HTaJII,HOro MaTepnaim 6Wia.npo-· 
cr~oTpeHa ,D;BalK,!tll. · Pe3yJII,Tar11 o6omc 
IlpoCMOTpOB COBnaJill B IIp8,D;8JiaX. 
OIIIH60R. 8qqieKTllBHOCT!, npocMOTpa 

Pnc.4. npn 3TOM COCTaBmIJia (93~)%~ . 
'Ik:c:ire,D;OBaHHe . 38.BllCllMOCTll napaMeTpOB 5?h.1, c;( ,fl OT ~--.. 

'. .. . ; ·, ,,.,-

6 

i:'t 
? 

' ;.i 

~ 
" 

I 
I 

J a ~, 
1 

~f ·HHJ ... 
0( 

Q,I 

, 
01 

-o.21 

22hc. 

♦ ♦ ♦ ♦ 

3• 4• 5• 6• 1• :. e-

,. 5• 6' 7• .. -e-
22"n.c. 

♦ 
t ♦ ♦ 

♦ . 

Pnc.5. 

(.ia-X/ pC 

~ 
r 
J 

mr- • 

r 
f 

1 

♦ -,U MllB 
t-,BOMllB 
♦ -460 M'8 
9-S00MiB 

\ 
" 
'\,.,,. __ ,, 

5~15' 

Pnc.6. 

noro yrJia pacce.R:HM (P},.,,;,,) rroRa­
sana, qTo Ha'!llHM c ~,.,,~ =6~ sHa­
'!eHHe 5fJ11f' He M6HJi8TCJi, a c;( ll /3 
np11HRMaIOT MllH11M8JII,Hlle 3HaqeHllJi 
(pnc.5). 

• Ha pnc.6 npe,D;CTaBJieHli rro.rry­
'!eHHHe B. Bll6paHHOll o6JiaCTll yrROB~ 
,ll;llqx'lieperumaJII,HHe ce'!eH:rur pacce.R:HWI 
npoTOHOB Ha yrJiepo,D;e 6 < ~). Xopo­
mee corJiac:0:e Hamnx pesyJII,TaToB o 
pe3yJI1,TaTaMll pa60TH79/ rOBOpHT 0 
IlOCTOJiHHOH 3(NJ8RTllBHOCTH llCRJ2.0BllX 
RaM8p B llHT8pBM8 yrJIOB 6~{1'5!; 30~ 
a TaR~e O TOM, .'ITO BOCCT8.HOBJI8Hl18 
npoCTpaHCTB8HHllX yrJIOB IlpoB6,ll;8HO 
IlpaBllJil,HO. 

Pnc.6. )lllq4?eperumaJI1>Hoe ce'!e­
HHe/'c - pacce.lIHH.R'. 

. ,llaluiHe HOPMllPOB8Hli na BBID!'m-
HY 08'!8HWI npn 7°. . 
+-¢ - /9/, ~ - /IO/, 

¢ - HaCTO.RlllM pa6oTa 
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PeayJihTaThl lI3MepeH.IIB___j6Il0.1I.Hpll38.U,m1 x?11f', ycpe~eHHUe )VUI ,n;Byx 
HanpaBJieHllil noJUipll3alUill ~

1
npllBe.140Hhl B TaOJilllle 2. 

TaClJilllla 2 

tl;,4.lL LJ{io .Vn,,o cl fi 
129,5° I,4 -O,I9:!:.o,07 +O,lCJ!.O,OI -0, I2:!:o • OI 

-0,2~,07 o...;.;i,llKc 0-{HKC . 

159,6° 1,4 -0,41!0,17 -0,03:::0,02 +o,m:0,02 
-0,43±o,I7 0-(flllte 0-:<IllKC 

OWII6Iill H3Mepemm, JKa3aHHhle B Ta6Jilllle, 'lllCTO cTaTllCTll'lecrorn • .l:l 

Ta6.Jnule 2 TaKllte npllB8,ll;6Hhl 3Ha'l8illffi B8Jill'lllH d ll /3 , xapaKT8pll3YIO­
mue JIOlltHYIO acru.L'✓leTpmo "JieBo-rrpruio" ll "Bepx-nna" B pacnpe.n;eJiemm npo­
TOHOB B ncKponmc Ka1:1epax. B~o, 'ITO d Yr./3 npllHID!IaJOT .n;oBoJThHO Clom,­
l!!lie 3H8.'l8HYf.R. IlocJie~ee OOCTORT8JJI:,CTBO MOJJC8T Oh!TI:, CBR3aHO C H80J(llHa­
Y.ODOll no oClMMY Kru.iepl:l 3J,,1eKTllBHOCTI:,IO perUCTpau;IDr npoTOHOB OT,ll;a'lll. 
.ILJI.F.r lICCJI8J(OBaIUUI 3aBI:ICll/,lOCTll .JJ:0ITOJIRpil3alU:U'l ;&,l'oT JIOlKHl:lX acru,11.1eTIJIDl 
d H /3 - ltl:IKCllPQBaJIUCI:, HyJim.m. Ilpll 3TOIII OH8.38.JIOCh 1 'ITO H3M8H8Hlle %,It° 
He npeBimraeT o~oro cTaH,n;apTHOro OTKJIOHeHrur. 

IlpR ll3MepeHUIDC .n;eITOMPll3alUiH 5t)o/ B03MOlltHhl CJI0.ztYIOUnI8 CllCTeMaTl:1-
qe CKl'I0 OWlIClKl:1: 

l) OWIIOKa B OITpe.n;eJJemrn ITOMPll3alUill MHll!8Hll, paBHM 5%. 
2) J1HCTPYM8HT8.Jll,HM aCID/Js18TpIDI B pacITpe,n;eJieHI!:H ITPOTOHOB B llCKpo­

BOH Ka.Mepe, CBJI3aHHM C IOCTllpoBKOfi ClICTeMH q,oTorpaqllpOBaJillJI • .ILJI.F.r 
OU8HK!:1 3TOii Oll!lI6Kl:1 rf.oTorpaqi:npoBaJm:CI, CMO,ll;SJIHpoBamrue Tp0Kll C 3a,ll;aH- , 
HhlMll yrJia\!ll pacceRHIDI. 3aT8M 3TH q10Torparpllll npocMaTPHBaJm:OI:, Ha ITOJIY­
aBTOJ\1aT8.X oCllitJHl:lM cnoco6oM. TotJHOCTI, BOCCTaHOBJJ8HM 3a,ll;aHHl:lX yrJIOB 
COCTaBMJJa 0,5°, 'ITO H8 npeBbllilaJIO ITOrpenmOCTI:,, C KOTOpoil paClOTaIOT 

ITOJI,YaBTO!vlaTli • 
3) IlorpeUJHOCTI:, B ll3M8p0HHIDC asHM,YTaJII:,HOro yr.Ila A'/; =:!::3,1°, KO­

TOpM npa o6paClOTKe yrJIOBl:lX pacITpe,n;eJI8Hlli1: M8TOJ(OM M8.KCIDzyMa ITpaB,n;OITO­
,IJ;OClllR He Y'lllTliBaJiaCI:, • .ILJI.F.r oueHKl:1 BJIHRHIDI ITOrpell!HOCTH B ll3Mepeum,: Pz 
yrJIOBli0 pacnpe.n;eJJeHHR IlOBopatJHBa.JllWI:, ITO '-!;_ Ha :!5%. Ilpll STOM Bemr<mHa 
.n;eIToJIRp.iaaum,:,x?hj' HaMeHmiac1, B npe.D;eJiax 4%. l1cTmrnoe pasJWtme ,n;omt-
110 OliTI, M8Hl>llle, T.K. norpeUJHOCTI, B ll3M0p8Hllll ~ Bl13liBa0T ~ mmo­
Topoe pasMl1Tlle pacnpe.n;eJieHHR, a He noBopoT ero. 

4) Ilorpe111HocT1> B onpe.D;eJieHHH BeJWtrnHll aHaJm:3HPYIOUl0il cnoco6HocTH 
,€$..(). Ta.R KaK KOpn,nop OlllliClOK annpoKCllMliPYIOUISrO Blip8.llt0HWJ He npeBhl­
waeT 3%, a q,yHit!UUI ;?(6Z-/MemreTCR IlJiaBHO O ~ • TO OlllliClRa,BHOOllMBJI 
H80ITp8,!J;8Jl8HHOCTl>JO /c r~) , ITO-B~MY, HS BblllI0 3%. 

5) IIorpeWHOCTI, 38. C'l0T MHOroKpaTHOro KYJIOHOBCKoro pacceRHIDI 

8 

6hlJia llCKJirO'leHa BhlClopoM .MIDIIµ,!8.JIJ,Horo yrJJa BToporo BH8.JIH3HPYIOUlero 
pacceJ'llillii fj,qiJt = 6°. · ·· · . 

6) IloTepH 3HOprl:1ll npOTOHOB OT,IJ;atJH, pacceHHJillx Ha paaHHx Mlllll0-
.. HilX-ruI8.JIH3aTopax, COCTaBWil'I 10%. Pas,n;eJihHM oClpaClOTRa tJaCTll SKCIT0pll­

M0HT8.Jil>HOro l\TaTepHaJJa, oTHocRIIierocJI K pacceRmoo _Ha pa:nrnx MllllleHIDC­
aHaJm:3aTopax, ,ll;a.JW COBIIa,lJ;aJ<llll10 1 B ITpe,neJiax OlllllClOK, 3HatJ0HliJ! ,1(8IIOJIR­
Pll3a1Uill ;i,)'1. .Bee rrepetJHCJI8I!Hhl0 ourn:ClKl:1 3aM8THO M0Hl>We CTaTHCTll'l8CKIDC 
ourn:6oK. 

D.25 

0 

·0.25 

-o.so 

:1175 

Dnp . 

0 '° 80 

h!:c.7. 

Puc. 7. 3aBHClfMOC'm rrapa­
M8Tpa ,ll;8IIOJII!pll3aullli :01'>oT yr;ra 
pacce.lIHHR (c.u.H.), pacctm-raH­

Hhle ITO _.D;BYM Haelo~r (fi8.30B.!i!X 
C.D;BllI'OB paelorn/1 • .1LnJI·cpaB­

HeHJ:1ri npHBe.D;eHhl aHatJeHlilI ,nerro­

JI.Rilll3~"f', HsMe_pemme :a pa-
6oTa:x!5, ff/: · 
<½5~;/II/ + -pe3ym,TaThl HaCT0.8Ill0fi 

paelom 

Ha p.ic.7 ITOKa.38.H!,J peaym,­
TaTli .n;aHHoil paCloTH·H paHee RS­
BecTHlie .D;aHHhle rrp.i 6Jll:13KIDC 
aHeprHIDC. Bee pattee ll3B0CTHhl0 
.n;runrne,o~a.RO,OTHOCRTCJI K pac-

08.RHIDO Ha M8Hl>ll1He yrJm, n npmaoe CpaBHemrn KX c peayJII,TaTru.m 
HaOTOJlll!Stt paCloTll 3aTpy~HT0JIJ,HO. 0ClP8llla0T Ha ce6JI BHHMaHl'I0 pesKM 
3aBllCHMOCTl> ;i?,.1 (l;f) B6.7ll'lall yrJia 130_0 ( c .u .H. ) • IIo.rryqeHHhle aHatJeHM 
,1(0llOJ.mpll3auHH, c~ro roBOPR, He y,n;oBJISTBOpmc>T Hli O~OMY, ll3 cp8,30BWC 
Ha6opoB pa6o~6 , no npe,n;CKa3!llm/iM KOTopoil: ClhlJI CILJiaanpoBruI JJ;aHHhltt 

8KCII0PH¥6HT. Q,IJ;Ha.KO om.i H8.XO,I(RTCJI B Y.D;OBJI0TBOPHTemiHoM corJiaCIDl/j / 
peayJII,TaTru.m qiasoBoro auami:aa, BllrioJIHeHHoro B CaKJie B 1979 rolJY 12 

B llHT6pBaJI0 aHepr:ufl I0-750 MsB. Ilo pesym,TaTaM pa6oTi/l2/ cpaso_: 
BHtt 8HaJm:3 0~03HatJ0H ,ll;O ·aHeprnu 500 MaB, Bhllll8 STOii SH6Prllll C.Ylll0CT-
BJIDT ,IJ;Ba pemeIDIB AI ll A2 • . . . . . 

Ilo.rryqeHHRe B .n;aHHoil: paCloTe 'aHatJeHIDI .itenoimp.iaamm ~I' Ha .YrJiaX 
130° ll'IG0° o.u.:n. Y.D;OBJieTBOPllT0JIJ,HQ corJiaCYIOTCJI C npe,nCRa38.HHOtt 
srui.ionMocT·1,n $,tp (~), RaK JVUI nepBoro pemeHIDr,' Ta.R H ,ll;JIJi. BToporo. 
.1Ln.ff .ztRCKpm,mHartm! peniemnt AI n A2 He06XO,ll;llMO "BlllIOJIJmil> ll3-
MepeHM 1'?¥·Ha yr;re 140°(c'~ti • .i.)-.i,Bo3MOlltHO,Ha yrJJax; 6Jll:1aKWC o0 • 
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B 3aRJIIO'I81!HR npnBe.neHH OCHOBHHe pe3ym,TaTbl ,nnccepTaIUIR, ROTOpHe 
npep;CTaBJI.RIOTCR I, 38l!JRTe: 

I. BnepBble B Mnpe ocyuiecTrureH :3RcnepHMeHT no naMepemno napaMeT­
pa .nenOJIJipll3aIUill 5()/f/ B o6MeHHOM 1P - pacce.RHl!R. 

2 • .u.,m orrpe.nan:enIDJ napaMeTpa ,nenoJIJJpnaaIUlll B o6MeHHOMpacceR­
Hl!ll coa,na.Ha 3Y.CnepRM8HTaJII>HM YCTaHOBRa, COCTO.fllllM R3: 

a) IlpOTOHHOl1 IIOJUJPl!30DaHHOll Mlllil6Hll Ha 6aae RPlICTa.JIJia JI8.HT8.H­
MaI'Hll8Boro HKTpaTa t4-~ftYtJ/z-2Y~tJ) paaMepaMH 20x20X30 rvuvf,, pa-
60T8.Klllefi npn TeMnepaType l KB Mal'HlITHOM IlOJie 2T. lIOJIJI.Pl!3~ MIIllle­
Illi :::- 60% i 

6)" CUHHTHJ!Jim.ijiOHHillC C'I6T~KOB, noporOBHX 'tJepeHitOBCKRX C'tJ6T~­
KOB R HefiTpoHHHX .neTeRTOpoB; 

B) OIITlI'IeCimX l!CKpOBblX RaMep ,ll;JIR perRCTPaIUll! a.KTOB BTOporo a.Ha­
Jill3l!PY1Wl8ro pacceRHM. Ka.Mepbl perl!cTpnpyroTCJIY'IaH pacce.RHM B 60.JII,­
rnoM T8JI8CHOM yrne (0°£~f 40° l! o0~ ~~ 360°). BepoRTHOCTl, pacceH­
Hrut npoToHa B mu,1epe "- 0,1 ; 

r) 6blCTpofi SJISKTpoHlIKH, Il03BOJil!Blll8ll ocyuiecTBl!Tl, 3Rcnepl!Me~T B 
JIRH:mo c 3BM HP-2II6. 

YcTa.HOBica npopa60Ta.Jia B :mcnepRM0HTe CBbllll6 600 'tJaCOB R o6ecne­
'Il!Jia nar-.rnpemrn napm11eTpa .ne..:roJIRpl!aamrn ~~o,IOioBper,ieHHo na .nnyx yr­
Jiax 90 l! 22° (JI. c. ) Ha CTaTllCTl!K8 106 tiioTorpai:,uii. 

3. Coa,na.H I{0Ml!JI8KC nporpar,!M o6pa60TI{l! 3KCII6pl!MeHTaJII>HblX ,naHHWC 
Ha :.:IBM CDC- 6500. 

4. IlpoBe.n;eFia 06pa60T1ca IIOJIY'tJ6llllliX B 3I<Cnepm1eHT8 qiOTorpa(pl!H, B 
pe3yJ1I,TaTe 'Iero orrpe.n;eJieHo aHa'tJeHl!e 5D1tj' - 0,41±0,17 II -O,I9±o,07 
,ll;JIR yrJIOB 159,6° l! I29,8°(c.u.n.) COOTB6TCTB8HHO. Ilpoa.HaJm'3npoB8.HH 
RCTO'IHl!Kll CRCT8M13.TR'I6CKl!X onra6oK. IlORa38.HO, 'ITO CRCT8Ma.Tl!'tJ8CKlle 
OUil'16Kll B 3KCnepRM8HT8 aaMeTHO M8Hl,lll8 Ylca38.HHHX CTaTllC Tl!'I8CRIU.IlO­
JIY'I8HHble pe3yJil>TaTbl ffilJI.RIOTCJI nepBb!MR CBe,neHlUIMH O .1{8llOJIRPR3aIUlll B 
ynpyroMlt/7- pacce.RHl!ll Ha yrJiax pacceJilllUI,6JIH3KRX K 180° c.u.II. 

5. IlpoB8,ll8HO CpaBHeHlle IlOJIY'tJ8HHHX 3Ha'tJSHllll ~I" C ripe,nCKa38.HIDI­
MR, c,neJiaHHHMl! Ha OCHOB8.Hlill IlOCJI8,nHID{ peayJIJ,TaTOB gasoBoro aHaJIH3a 
;V;V - .n;aHHHX rrpn 3Heprl!ll 600 Mali. IlOJIY'IeHHHe aHa'IeHKH .neno;mpnaa­
mm ';31.lf/' BIIOJIH8 y.noBJI8TBOpRT8JII,HO corJiacyroTCJI C npe,D;CRaaa.HRJIMR q:a-
30BOro 8.HaJIH3a GaKJie. 0.I(Ila.KO ,ll;JIR ,II;llCKp~ami:1~ cyuieCTBYJO!!UlX peme­
HlIH Al R A2 llt8JiaT8JI1,HO BHilOJIHRTl> ll3lv16p6HM 5c)'1/°Ha yrJie l400 R Ha 
yrJiax, 6JmaKKX o0c.u.II. 

IO 

fe3yJ1I,TaTH ,II;llCCepTamrn ony6JIHKOB8.HH B pa6oTax: 

I. iO.lll.EaraTypRJI, iO.M.Kaaapl!HoB, i,l.JO.Ka3apl!HoB, M.i0.Jln6ypr, H.H.illa­
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