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Pa60T8 BlID0JIH8R8 B Jia6opaT0P.lm JJ,nepRHX npo6JieM 06~6;n;liR8H

H0ro HHCTKTYT8 JJ,nepHlilC HCCJl8,I(OB8IDrn 

Ofmmam,aue 0TITI0R8RTH: 

,I(OKT0P c'f;H3HK0-M8T6M8TH'16CKIDC R8YI< A .A .AHCEJIH,1 

,I(OKT0P c'f;H3HK0-M8T8M8TH'18CKIDC R8YK .rr.r.JIAH.I(CEEPr 

,I(OKT0p ~U3HK0-M8T6M8TH'16CI<IDC aayK B~E.~JIDrm:I 

Be,eymee npe,llJlpIDJTHe: 

11RCTHTYT T80p0TH'18CI<0f ll 3KCil8PHM6RT8Jll,R0:it (I:ll3HKU, !40CKBa. 

38IJtHT8 ,wi:cce:pTarum COCT0llTCJl" " 19? r. 

B '18C0B R8 38C8,Il,8RM Cil6IlH8~3llpOB8RROr0 COB8T8 n-56/3 npH 

Jia6opaTOPHH JJ,nepawc npo6JI8M 06~8;n;liR8RHOro HRCTHTYT8 JJ,nepHHX HC

CJl8,I(OB8RH:it, r. l!y6Ra~ 

C ,wi:cce:pTaUHeii M0J!tRO 03H8KOMHTI,CJJ B 6H6MOT6K8 0!1HH. 

ABTOpec'f;epaT pasocJiaR" " 19?6 r. 

Y-qeam!: C8Kp0T8p!, Cil8UH8MSHP0B8HH0ro COB8T8 

K8H,nn,u,aT c'f;HSUKO-M8T8M8TH'18CKHX H8YK 

¢✓ IO.A .EATYCOB 

~1/ - -.// -M830Hll JlBJIHIOTCJl J18r'18HlllllMii HS CUJII,R0BS8HMO,neYICTBYIO!I1IDC 

'18CTHU ll nrpaIDT oco6eHRO B8lllliyIO pDJII, K8K B c'f;ll3UK8 3Jl8M8HT8PHHX 

'18CTllU, T8K ll B n,nepROM (!ll3llK8 • 

B 06JI8CTll q:llSllI<ll 3Jl6M6HT8pHHX '1flCTUU B8iKR0CTI> IJ:CCJIB,IJ;0B81lllJl 

BS8llM0,IJ;8llCTBllJl TIU0R0B, C IlH0Ha.MH,B oco6eHROCTU npn RU3KIDC aaeprH

ax,cBJJS8Ha C T8M, '1T0 IlllOH-IlU0HH8Jl CUCT6M8 HBM8TCH 38MKHYTOll C 

T0qKn 3p0RID'I T80p0Tll'18CI<Oro OilllC8RID'I Ra 0CH0B~ C8MllX o6mnx npnH

UllTI0B - 8R8AHTU'1HDCTU, yanTapH0CTll,, nepeKp0CTHOll C.U1IM6Tpnn, a 
q-c-

aMilJIUTy,na ,,II,// -pacceHHllJl, BXO,nllT B 8MilJIUTY;JJ.H BC6X nponeccDB, 

o6ycJIOBJl6HHliX CUJII>lillMll D38HM0,IJ;8llCTBJIBMU. 

no C0Bp0M8HHWvl npe.n;C~a.BJ18HHHM,TIU0HH JJBMIOTCR KB8HT8MU H.nep

Roro Il0M n onpe,neJIHIOT xapaKTSP H,nepHHX CUJI. llilTepec K, nnoH

lll!OHHOMY BS8llMO,neftcTBU!O B H,nepH0ll (!H3UK8 yCHJ111JICH B noCJI6,nH66 

BpGMH B CBJJ3U C rnnDT830ll O B03M0JKH0M CY!ll6CTB0D8Hlll1 CB6pXTIJIOTHHX 

H,nep. nM Bli'1llCJl6Hllfl SHOprm,: Ill!OHH0r0 KOH,IJ;6HC8T8 B .R.JJJ)0X H0D6X0'.'" 

,nllM0 3H8TI, napaM0Tpll n11on-m10HH0rO B38!1M0,ne:lfoTBH.R np11 HU3KUX 

aaeprn.Rx. --Al 
n,rcco pT8UHrl nOCIDIIJIOH8 llCCJI6,IJ;0B8Hn!O peaKn,rft § ;1/ - jf J/ 

D llHTOpB8JI6 aHeprnil 200-450 MaB,, rJiaBHHM o6pa30M C U0JII,IO,TI0Jiy

'l0Rlill cBe,neam1 o nnoa-n11oaaoM B3llilMO~eilcTBVIH npn HHSKl'l:X aneprn

r1x. Ilpu 3TOM oco6oe BHllM8HH0 6llJlo y,neJI6H0 cinpe,neJieHUJO s -BOJI-
' , . ' ; . . ~' .• 

H0BHX ,nJillH,nnoa-nH0HHOro pacC0RHH.R. 

Pa60TH, BKJIIO'l6HHH6 B ,nnccepT8UHJO, 6HJiff BHil0JIHBHH na Cl'l:HXpo

UHRJIOTpoHG .ila6opaTOplll! R,U6pHHX np06JieM U H8 IlpOTOHHOM C11llXp0Tp0-

H6 EnponeilcRoil opramrnanim r1,uepaux HCCJie,nonaanil (UBPH) sa nepno.n 

c 196? ·no 19?6 r.r. · 

,B nepnoii rJiaBe l'l:3JI0IK8HH pesym,TaTH UCCJI~g_naar,:~ ny~~CCOB 

o6pa30B8HHJJ sapmteHHHX M630HOB B peaKUHRX .:/I ;:J . ..-%~ 1/7_ , 
Ji~ b ...,: .Ji'i:"'P n .%p-+-Ji'+ Ji-/z n6Jiasv1 nopora n 

ana1ms
1 K~3T pacna,uon. no BHilDJIHeHUR pa6oT, BRJL10qeaaux n ,ui10-

cepTarni:10, CY!ll6CTBDB8JI!1 aKcnepHMeHT8JII>H11e .n;aaaue JIRIIII> no o,nnoMy 

K8H8JIY srp--!!iA-I?. · . . (1) 

3RcnepHM8HT8Jll,HHX ,u,aHHHX no aeynpyrHM £"'"P-nsa1mo,ueiicTBMM npH 

aHeprllRX JIBJ!t8 300 MaB H8 6llJIO. nM OU8HKU nOJIHHX C6'l8Hl'l:ll peaKJ:uilt 
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H8Ml1 HCilOJII,30BaJ1ac1, MSTD,nima q°OT03MYJlbCifOHHIDC RaMep. tJ:eT~pe Ra
Mepu, COCT8BJ16Hlll16 !13 CJIOSB Hllli<l>:-1-EP pasMepar.m IOxIOx6' 5 cM3 H 
TPl! RaMepu pas1.1epm.rn 2CxIOx4, 5 cM3 6wm 06J1ytieHh! na c1mxpourmJ10-
Tpone Jlf1II o:r:rf .5r+_MesonaMu c ane~ruen 24o±8 u 2~o±8 MaB. 
IIp!i npocMOTps o6mero 06'b8Ma I85 CM 3MYJIM!1H II IlOCJ16.TI3IOi!l6rO npo
CJl6llUB8IHUl TpsROE y;+ -M630HOB ClWIO sapsrucTp:ApOB8HO 12400 neyn
pyr.llX B38i1MO,neiiCTBUH Ji"+ -M630HOB C npOTOH8Ml1 l1 n.npairn B Q'.OTO
a1,1ym,c1m. ,lI;UJ H3M6p8HHR OT6irpaJ1HCI, .nBYXJlytieBue COCll!TllJi, B ROTO
PLIX BTOpoii CJIS,n ORan-g1rnaJ1CR D RaM8pe • Boero ClWIO saperRCTPHPOBa
HO 700 TBitliX C06blTIDI. B CUCTBMY o6pa60TR!I 3RCil6PUM6HTaJII,HIDC .nan
HLIX 6wr BH6C6H p.q,n ycoBepmencTBOB8HID! no cpaBnenmo C CUCTSMOil, 
,icnoJI1,soEannott panee .nJIR uccJie,noBanUR peamma :;Tp -.717-ll. 
.Uo6aBJISHa nporpaMMa reOM8TPl1tI6CROil peROHCTPYRUID! co6mutt • .nm, 
pactieTa reOM6TPUtI6CROil aq;q.eRTHBHOCTl:! perircTpaIW11 C0611TID! B R8M8-
pax c ytIBTOM BH,na MaTpn-gnoro aJieMenTa nanucana nporpaMMa Mo,neJ1H
poBan11n peaRIWii M6TO,ll;OM MOHTe-Kapno. YTOtIH8H MST0,11; OU8HRH q:ono
BilX COClllTl:!Il. B pesyJibTaT8 BB6,11;6HHHX ycoBepneHCTBOB8HID! cos,nana 
Il0JIH8.fl Cl!CT8Ma nporpaMM ,nJIR anaJ1Hsa R,JJ.8PHIDC peaRI:l;lill B q:OT03MY)l!,
CHOHHblX RaMepax, a1mJ1orirtIHaR nporpaMMaM, RCil0)1!,3Y8MHM ,nJIR o6pa-' 
ClOTRU CHllMROB C IlY3HPbROBllX RaM8p. PeayJ11,T8Tll 1!3M8peHUR IlOJIHIDC 
ce-genirii peaRullii (II) H (lli), a TaRJKe npouecca pa,nI1aI.J;I1onnoro pac
ce.HHU.fl npir aneprURX 230 u 275 MaB npUB8,ll;8Hbl B Ta6JIUU6 I. .nm, 
cpaBHSHl!R B Ta6JIUU8 IlPl!B8,11;8HH C8tI6HHR TSX JK8 peaRI.J;I1H npl! anep
nm 300 MaB, noJ1ytienHHe B UEPHe na Bo.n;opo,JJ.1-1oi1 RaMepe. Ha ocnoBe 
IlOJiyqeHHUX OU8HOK C6tI6HHi1 peaRI.J;Hit (I-ill) 6WI npoB8,11;8H U30TOilUtie
CRID! anaJiirs noJIHm:: ce-genIDt peaRuuil %11/- fff Al npu aneprHRx 
270 n 230 MaB. OcnoBnan I.J;8)1!, anaJ1Hsa - onpe,neJIHTb napa.1.1erp X, 
paBHllli oTnomeHnro ..rsoTonu-gecRu nnBapnanTHllX BMilJl.liTy.n, lftol/JU 
COOTBeTCTBYllllI1X o6pa30BaHHro JiJi-c1ICT6Mll B psaRUI1.HX :J?t/-..»»iV 
B COCTORHl!.flX C 1!30TOilli'l6CRliM.H cmrnaMn 7;-r= rJ .Ii '!;.,-=-2. 
3natieHHe napaueTpa X aa nopore noJiy-qeno paBHllM r,s±o,4. 
3TO IlPUBO,nI1T R He06XO,nIIl,IOCTU y-geTa npu 8H8JIH38 pe8RI.J;I1H 

;f !ti-.:TE A,' 1 no RpaftH8i1 M8pe, RBa.npaTITTHllX 'IJleHOB no. OT-
HOCHT8Jll>HllM UMny)l!,CaM. 

2 

PeaRIUI.fl ~OT03MYJibCHOHHbl8 
RaMepu 

(23o±I3) MaB (275±15 MaB 

Ta6Jll1Wl I 

Bo.nopo,JJ.1-1aR nysup1,
ROBaR RaMepa UEPH 

300 !.!aB 

tJ:liCJIO 
COClllTID! 

CetieHH~ tJ:ucJ10 Ce-genue, tJ:11cJ10 ·ca-qenire, 
MR6H COClllTID! MR6H C06blTID! MR6H 

J?p-..Ji"1i'll 6 3o+IB 
-12 I 26+55 

-20 2 2~3I 
-16 

:/t/:J+JtJ?' p 5 rs::§
2 4 4s+34 

9 no+-40 Jit E +-Ji?ai p -25 

( l. >50 l,aD) 24 42o±I50 II 82o±350 I8 230±50 

B .n;uccePTaUlm npoanaJ1HsirpoBanu :rncnepHMenTaJ11>Hh!e .namme no peaR-
UliH Ji~b -Ji'.Ji-/7. B 06JlaCTH aneprID! 200-260 MaD (486 COClI,J-
Tlili). AnaJIH3 npOB8.JJ.6H MeTO,ll;OM MaRcUMaJlbHOro npaB.nono.no6H.H. B 
ps3y)l!,TaT8 anaJIH3a IlOJiy'IeH npoc-ro:11: Bl1,ll; ,nJIR RB8,n;paTa MaTpUtIHOro 
3Jl8MeHTa peaRI]JlH (I), y,n;OBE8TBOPHTe)l!,H0 OilUCllBalOOlen BOID COBO
RynHOCTI, aRcnepHMeHTa)l!,HllX ,nBHHllX: 

/M/2~ 1 + ( (f!r:- f F). { = 3, ?±o,6 .. 

r.ne k',2 - OTHOCUTeJII,Hllli UMilYJIM ROHe'IHllX .5f -Me30HOB, 
E - BII.JJ.BJleHHan aneprHR B e,nI1nunax Maccu .% -Mesona. Han.neaa 

3aBUC.HMOCTl> IlOJIHOro cetI6HHR peaRIUil! (I) OT aHepr!iH BClJIH31! nopo-
ra 

<o::p2 E: r.ne P2 + 
= 0,38-0,05 M6H. 

Ha puc. I 8RCil8pHMeHTaJ1bHHe O,JJ.I-IOM8pHlle pacnpeAeJI8Hl!R peaR
I.J;I1U (I) cpaBHHBamcg C T80peT.li'leCR.HMU pacnpeAeJleHHRMU. 

Ha puc. 2 IlORa3aH pesy)l!,TaT Bll'!UCJI8Hl!R cyM1,1apnoro BRJla,na 
'IJIBHOB, cri.nePJ!tBUUIX MHHY $.$-pacce.HHHR Oo B o,JJ.1-10MepHue 
pacnpe,n8JI8H.HR peaRI.J;I1U (I) npu 3Ha'I8HUH A = I,8. 3TOT BRJla,n; He 
npeBl,llllaST 5% npir Oo =A,: IIo aToil npH'l.HHB onpe,n;eJ1Hu .Il)IUHll %Ji' 
- pacceBHHR H3 HMeJOOtHXCR .naanux no peaKUI1.HM :J'"N .... Yff;V He 
y,naeTCR. 
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P:c. I. 0,TT,HO!,lGPHhle pacnpe.n;eJI6H[l.fl peam:J;!rn 1"p+Jr1ff-12. CIIJIOlll

H8.fl rHCTorpaMMa - llRCIIepm,16HT. CI1JIOllJH8.fl mrnIDI - TIOCTOHH

Hllii M8TPII1l!illii 3JI6M6HT • IIymm1p - M8TPII'lJHl1M 3Jl6M6HT 
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"lb % % % 
% r i}, 11111, :xf, .z:3 cos<i?iz"ih> ~I casli<,,"ipi cos!l',;'~,I 

6 6 !~I s ji!Ull 6 iuii 6 6 
4 a0 •-1 4 \ 00 •-I • a.•-1 l' 4 a.•-1 ,111~ 4 Oo•-1 4 irum 0.-~1 
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P:IC • 2. B1rna.n; H68HamiTH'lJ6CRi1X tJJIGHOB, co,n;e PlK8lltID( ,Il)lHHy pacc6.HHH.fl 

Oo B O.n;H.011eepahle pacnpe,n;eJieHH.H, .n;eJieaa11e aa aaa;rorH'<IH11e 

pacnpe,n;eJiemm no <IasoBoMy 061,eMy (nptt OJ= ±r); sarnrpu

xonaHHue 06JI8CTll COOTB6TCTBYJOT aeonpe,n;eJieHHOCTll B napa

M6Tpe J = r.s±o,4. 

IIo OCH Op,ll,illl8T OTJIOJK6118 B8IDf'lJUHa 0TRJIOH6Hli.fl OT e.nrumuu 

(B TipDIJ;6HTaX) • 

4. 

.lXpyrm.1 o6~8RTOM npllM8HllMOCTll T60Pllli o6pa30Balll.fl TpeX CIDll>

HOB38llMO,D;8HCTBYllllIDC '<IaCTIIU B6Jlll3ll nopora .flBJI.flJOrC.fl i(+..3'7(" pac

na,n;u. B 1972 r. TIO.flBllJlllC:& HOB118 llRCll8pllM8HTaJI:&Hll8 .n;amme no 

k!-397 pacna,n;a.M, ROTOPHB no TO'lJHOCTli HaMHoro npeBOCXO,IU1Jlll Bee, 

'lJTO 6WIO ony6JlllROB8HO paHee. 3TH 3RCil6pm.16HT8Jl:&Hl16 ,D;8HHR6 npo-

8H8Jlll3llpDB8HR HaMll C Il;8JI:&IO onpe,n;eJIS~ j -BOJIHOBRX ,n;JiliH %:I" -
pacce.fJIDIB. B H8CTO.flmen pa60T6 Bnepnue npoBS,D;SH COBMSCTHRH aHaJlll3 

DC6X RaHaJIOB ;::-.377 paona.n;oB; TaRJK6 Bil8PBR6 O.n;H.0Bp6MSHHO llC

CJIS.n;oBaJlllC:& TIOJIHRS BSpO.flTHOCTli pacna,n;OB li pacnpe,n;eJreHH.H IIJIOT

HOCTll BSPO.flTHOCTli Ha rpaWllR8X ,lJ,aJIHI:(8. IlpoaHaJlll~OB8H BOilpOC 0 

creneHu HapymeHH.fl npaBlilia jt.T/ =I/2 B K• 3Yt - pacna,n,ax; on-

pe,n;eJieH BRJia~ nepexo.n;a /tl/=3/2 B aMilJlllTY,Il;ll, napU11aJibHhl6,lllH-

paau H Cll6KTPH J( -M630HD_B B pa3)ill'ljHRX RaHaJiax I:: - 37 . Ms 
aH8Jlll3a 3RCll6PliM6HTaJII,HRX ,n,aHHRX C Y'<I8TOM RY6li'lJ6CRliX no OTHOCH

T6Jll,Hh1M llMilYJI:&CaM '<IJISHOB IlOJIY~SHR ,Iij38 .n;onycTm.lh16 o6JiaCTH ,n;JI.fJ 

$ -BOJIHOBhlX ,n;JillH 5Ji -paccS.fJHH.fl Oo Ii 02 : 
0o = +0,59±0,20 *i a, = -0,43±0,201:z-

02 = -0,2o±O,IO .X_i- 02 = +O,Io±0,05 ,ii;-
Ilpu Bhl'!JllCJI6Hllli OIDH60R Y'lJT6HO BRRIIHll6 '<IJISHOB ~STBSP'l'Oro IlOPfl,I(l{a. 

BI:na~ 'qJI6HOB, CB.fl3aHHh1X C ,D;JlllHaMR §>f-~cce.flJUIB, npoJIBJ!fl6TC.fl Ha 

RpaSIX RliHSMaTli'lJSCR0:11 06JiaCTll li ,IJ)lll /::' 
1-.Ji'""jf ~ 1' COCTaBJI.fl-

8T I%, B ro BpeMR RaR .n;JI.fJ pacna,n,a /!..> +-I'I-.Y.> aTOT 
I, 

BRJia,n; .n;ocTHraeT IO%. 

BTOpa.H rJiaBa ,nHCCSPTaD;Hli 00,Il;SP/KliT peayJibTaTR llCCJIS,D;OBaHH.fl 

peaRwm ' .JFJ+ $1Til npH aHeprllll 447 MaB u aHaJiuaa peaR-

umi !J/11-JfFIV' B6Jlli3H nopora o6paaonaHH.fl A {I232)-ttao6apu 

C Y'lJ6TOM BRJia,n,a rpeyrOJI:&HOro rpa(f1rna. 

HHTepec R peaRil;HH 5-p-.5flQl1 CB.fl3aH C T6M, 'lJTO 3TO 

O,n;HH li3 ,Iij3yX OCHOBHhlX RaH8JIOB M630H006pa30BaHH.H, B ROTOpOM MOJK8T 

IlpDRBllT:&C.fl §Ji -B3aliMO,D;8HCTBll6 B COCTO.flHllll C li30TOilll'lJ6CRllM Cilli

HOM 7;-,;=0_. B '<I8CTHOCTII, MOryT Ha6JIIO,Il,8T:&C.fl OC066HHOCTll, CB.fl38H

HR6 C ,Ilp0.RBJI6Hli6M TpeyroJI:&HO:li: ,n;HarpaMMhl, pacCMOTPBHHOii B pa6orax 

E.BaJIYSBa u B.AHHCOBH~a. Tpeyrom,na.H ,n;HarpaMMa HaH6oJiee cymecr

BSHHO BJlll.flST Ha CilSRTP Mace §Ji -CliCT6Mll npli aHeprH.flX 350-45CMaB, 

6Jlll3RRX R nopory o6paaoBaHll.fl A {1232)-pesoHaHca. PaHee npn 

aHeprlili 454 lfaB 6wm 0

li8M6p6HR .n;aifq:epeHD;HaJ!bHll6 CilSRTPhl HeiiTpO-

HOB OT peaRlij1li 7if' - §°ff0 fl B yrJIOBOM llHTepnaJie 10-25°. 
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B HacTonmett pa60T6 ll3Meperum npOB6,JJ;6Hll B yrJIOBOM llHT6PB8JI8 OT 

20° ~ MaRCUMaJinHOro yrJia 60°. B OTJlll1IlI6 OT llpelllliIDC 8RCll8!)l!M6H
TOB,perncTpllpoBaJillCn He TOJll,RO H8:iiTp0Hll, HO ll raMMa-RBaHTll OT 
pacna.n;a § 0

-MesoHoB. 
8RcnepllM6HT OWi Bllll0nff6H COBMSCTHO:ii rpynno:ii UEPH-.Ily6Ha

KapJicpya. 8RcnepllM6HTamauil: MaTeprraJI nony~eH Ha IlpOTOHHOM Cilll

xpoTpOH6 UEPHa, a odpa6oTRa ,wlHHIDC n ux aaaJilis 611nn np0Be.n;ea11 B 
Jia6opaTOPllll n.n;epHIDC npo6JieM. 8RCil8PllM6HTaJinHan ycTaHOBRa IlORasa
Ha Ha puc. 3. Ily~OR J'"--M630HOB MOHllTOpnpoBaJICR C~6T~lll(8Mll I,2, 7, 
H6HTpOHH perucTpnpoBaJiliCn nqTnIO CIUffiTHJIJIJIUHOHHHMll c~eT~IIBaMH, 
Ra~)J;l:IB ll3 ROTOpHX npocMaTpllBaJICH C o6oruc TOPUOB 10TOYMHOgllT6M
Mll, ~TO Il03BOJIJrnO 0~0BpeM6HHO ll3.M6pnTn H8llpaBJI61llI6 R BpeWI 
npoJieTa He:iiTpOHa. ra.M.Ma-RBaHTll OT pacna,wl 7°-M630HOB pernCTp.H
pOBaJIUCn C IlOMOmnIO CliCT6Mll OllT~6CRllX llCRpOBIDC RaMep. TpnrrepoM 
~ sanycRa liCRpOBIDC RaMep cnyRHJIR COBna,n;eHM C~6T~RROB 
I 2 7 3 4 5 (2I-25) • .IJ;m npOCMOTpa 10TOrpa1n:ii C liCRpoBwc RaMep 
B ,IlydHe 611no 003,wlHO ;n;aa npocMOTPOBllX CTOJia C B6~llHO:ii ll30dpa
R6HM I050x700 MM2• PesyJinTam npocMoTpa npodirnaJincn Ha nepfo
KapT11, a saTeM sannc11BaJilicn Ha .MarHHTHYIO JI6HTy. ful.1op,1amrn 0 
H6:iiTpOHax C~llTllBaJiacn C nepl:opnpoBaHHO:ii 6yMaJ!Ulo:ii JI6HTll ll ll0CJI6 
npe;n;aapllT6JinHO:ii o6pa60TKll TaKge sanncHBaJiacn Ha MarHllTHYIO JI6HTy. 
PesyJinTaT11 npocMOTpa q:oTorpa(fn:ii u .nmJop.iamrn o H6:iiTpOHax rpynn 
UEPHa .n KapJicpya, sanncaHHlle Ha MarHllTHYIO JISHTY, 611nn npucJiaHH 
B ny6Hy,.n llX OKOH~aTeJinHaH o6pa60TKa llpoBo~acn Ha C.UC I604-A. 
IIocJie y~eTa BC6X nonpaBOK OllJill pacc~nTaHll ~6P6HUHafilHl16 ce
~6HM D C6Mij llHT6pBaJiax no H6,JJ;OCTaKXIte:ii Macce puc. 4. XapaRT6p
HO:ii OC066HHOCTnIO yrJIOBOro pacnpe,n;6JI6HllR He:iiTpOHOB RBM6TCH pes
KO BllPa~eaaan aH.H30TpOilHR; HS:iiTpORH JI6THT npeHMymecTB6RRO B sa
,n;aHRYIO noJiyc!fepy. IloJIROe ce~eRne peaRUHll 5/' -+ F ff0/7 np.H 
eReprllll 447 MaB paBHO (I.9o±0.25) Md. 8RCil6PllM6HTaJinHll6 ,wlHHU8 
no peaRUHll Yff + Ji"f O /l OllJill .llCll0fil30BaRH npn IlPOB6,JJ;6H.ll.ll 
napU1IafilHO-BOMOBOro aHaJilisa B0Jlll3ll nopora o6pa30BaHM 

4 (I232)-pe30HaHca C y~eTOM BKJia,wl TpeyroJinHoro rpa~llKa. Oc
HOBHM USJin aHaJill3a COCTOHJia B B~6JI6Hllll BRJia,n;a TpeyroJinHOro 
rpa1nKa ll onpe,n;eJieHllH ,IT)1llHl1 §ff"-paccMRHR Oo . 

PaspadoTaHHaH HaMll .MO,n;em, napru1afilHO-BOMOBOro aRaJI.Hsa npe.n;
cTaBJl.H6T 0060:ii pa3BllTll6 MO,JJ;6Jlll B.AlillCOB~a ll ,n;p., B KOTOpo:ii 
Bll6PBll6 Y~llTHBaJIOCn BJIMHll6 Tpeyro.niaoro rpacfnKa. 

. / 

6 

i isA 15,l "", 
""" ---l 

' ~~~-

~ 

Puc. 3. OdmnR Bll,n; eKcnepm.1eHTBfilHO:ii ycTBHODRll, ucnoJinsoBaHRoil 
Ha Ilp0TOHHOM CllHXpOTp0H6 UEPHa. 

J~I~ 
t I --·--1 \---
i 1.---+------'-L.· ~ -~ 

l ~=~1~-
K]~SC. 

Puc. 4 • .IlaqcfepeaunafilHHe ce~erum peamwt !Jp-.Ji"ff°/2 npa 
aaeprll.l! 447 MaB B CllCT6M6 U6HTpa Mace; 

0 - pe3yfilT8Tll aacTOHmaro eRcnepm.1eHTa 
A - ,wlHHHS Eapama npa 454 MaB. 

rJia,D;Kll6 RpliBlie·coOTB6TCTBYll'r annpoRcRMaunn IlOJIHHO.MaMll 
Jie EBH,n;pa • 
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Ha pac. 5 IlORasaHhl rpaqimn, ROT0Phl6 Y'lllTHBaJillCl, B Hameii MO

.n;enn. Ha ocHOBe pesymTaTOB ~asoBoro aHannsa ynpyroro ::Tp -pac

ce.RHIDI B Ha'laJII,HOM cocTO.RHllll 61:Ullf y'lTSHhl op6nTMl>Hhl6 .MOMSHThl S., 
f ll 9, lI nOJIHhl6 MOMSHTll COCTO.RHIJ:li J ~ 3/2. B aHanlJ:36 llCnOJII,-

30B8EUCI, .n;aHHll6 no BC6M Il.RTU RaHMaM peam.urii _J""/11 + :T.J7A/ 
B lIBT6pBaJI6 ::rneprlili 430-450 MaB. Boero 6uno HCilOJI!,30BaHO 20 o.n;

HOM6pH!IX pacnpe.n;eJieHHH, o6mee 'lllCJIO 3RCnepl~l8HT8JII,HllJC TO'l6R I69. 

}1:0.n;eJII, co.n;epataJia I7 H8H3B6CTHl1X napaM6TpOB, ll3 HIDC ,Jl;6B.RTb - MO

,nynu BepmHH aMnJIHTy.n; nepexo.n;OB B pacCMOTp6HH!IX COCTO.RH!I.RX, C6Ml, 

- rJ;asu, COOTB6TCTBYIO!llli6 3T.liM aMilnllTy.n;aM ll 0,Jl;l!H - )1,]lllHa 7:T-pac-

06.RH.IDl 00 • O~eHRa H6il3B6CTHllX napaMeTpOB BllllOnH.RJiac1, c noMOmhID 

nporpaMMhl MllHl!Mil38!-Ulil. Boero 6WIO nony'lSHO TPH pememm. CJI6,IJY8T 

OT.MSTHU, 'lTO B ,ll;8HHOit pa6DT6 y.rr,aJIOCI, nony'lHTI, ny'lm68 no CpaBH6-

HHJO C no.n;o6HllMH aH8EU38MH orrncaHl!8 3RCil8plIM8HT8nl>HllX ,lJ,8HHIIX: 

3Ha'l6Hll6 j 2 
Ha CT8116HI, CB060.JUI no Il.RT!I R8HaJI8M peaRi.urii B TP6X 

p8ill8Hll.RX H8XO,ll;liTC.R B npe,n;SJI8XOT I,9 .n;o 2,0. 0,n;Ha.KO 3TO 3HaqeHH6 

60JII,UJ8 Teopeu1qeCK.H 0JKH,lJ,86MOro. 0,Jl;HlIM H3 rJ;aRTOPOB, ROTOpuil MO-

Jlt8T npl!B6CTH R yB6Jill'l6RlrID j ;J no cpaBHSHIDO C 0JKll,lJ,86MllM, MO.'lt6T 

6HTI, HaJIJitlli6 H6y'lT8HHllX CllCT8M8Tli'l6CRIDC OWH60I( B llCnOJII,30B8HHllX 

3RCil6pUM8HTaJII,HlIX ,lJ,8HHl1X. 

B P8MR8X MO,Jl;6Jlll y,n;aJIOCI, 0!1llC8TI, BOS II.RT!, R8H8JIOB peaR~ 

3i;t/+!,TJ7;t/ IlYTSM BB6,ll;_9Hll.R, nOMHMO 4 (I232)-p830H8HC8 1 ff 
-B38!1MO,ll;8MCTB!UI B p II ll J II-COCTO.RH!I.RX ( t)-M630H) li y'l8T8 

TpeyroJil>Horo rpa(frrna B P II• V I3 a P .. P-cocTo.Rmmx. Bo BCex 

pememrnx rJI8BHh!Mll .RBJJJIIOI'C.R COCTO.RHIUI ~ II ll 7) I3• npH"IeM BRJia.n; 

Prr-COCTO.RH!I.R npn 8H8prllli 447 MaB 60JII,W6, 'l8M BRJia.n;,Pr3• 

0,Jl;lllIM li3 xapaRTSPHllX pacnpe.n;eJISHIJ:li .RBM6TC.R pac11pe,n;eJieHH6 

arJ;q:eRTlmHlllC Mace 771 -CHCT6Mll OT peaRI-Uill (I}. Pacnpe.n;eJI6Hll8 

llM66T npeBUW6IDI6 Ha.n; <J:aaOBOii RpllBOii B 06JI8CTll ClOJII,:JlllX Mace ll 

H66onrnoii IlPMllB B 06JI8CTH M8JlllX Mace. Ha pnc. 6 npHB8,ll;6Hll 

BRJia.JUI B aTO pacnpe,n;eJieHHe OT pasJifftlHWC 'lJISHOB. Bn,ll,HD, 'lTO xa

paRTepHue 'lSPThl pacnpe.n;eJISHll.R 011pe.n;eMIDTC.R BRJI8,ll;OM COCTO.RH!UI 

A, +0N n 
1.Zb+§Lh.5 n HHTepfepeHi.ureii TpeyromHoil: 

,Jl;liarpaMMhl B 8TIDC COCTO.RH!I.RX. )J,;m Bll.RCH8Hll.R BOnpoca O H806XO,ll;li

MOCTU BB8,ll;6Hll.R TpeyrOJII,HOro rpa1HRa 6un npoBe,n;eH 8H8Jlli3 aRcne

PilM6HT8nl>HllX .n;aHHWC 683 BRJIJO'l8Hll.R B MO.n;eni, TpeyrOJII,HOrO rparJ;n

Ra. CorJiacae C 8RCil6PllM8HT8Jll,HllMll ,lJ,8HHI:lMll cymecTBSHHO yxy)JJila

JIOCI, i,cornacao KpllT6pllD 1nmepa,BREID'l8Hll6 TpeyrOJII,HOro rpa~HRa 

8 

;;J, _'X__ _ __ ,!, !.'__1r, ,, N \_ N 

~,,,= +~ +~ N ............... ,r, ~t-1;-l'"z ~ 

,,,, 
~

N 

. 
+ ~-!' ·~ 

n m N 

P110. 5 • .IlaarpaMr,m, ROTopHe y'luTuBaJrnc1, B Mo.n;eJin napu;rnJILHO

BOJIHOBoro 8H8Jlll38. 

N 

P:rc. 6. B:i<Jia.JUI pasJI:l'lHhlX 'lJISHOB E cneRTp Mace M 2 
( 'JiJi) or 

peaKur1.1 § j:J--Jiif_ff-jz 
X - Henaoelapami 'lJIOH R, 
a - naoelapmlil t,JIOH 2b 
• - HHT6Pf.6p6Hlu,I.R TpeyrOJII,HOro rparI.ima C uaoelapHI,lM 

'lJI6HOM 7){3 

A - 11HTe:rx;.epGHL\ll.R TpeyromHoil ;marpaMMH c naoelapm,IM 

ll HBH306apH11M ',JISHOM B ~f. 
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B paw;ax: Harnei1 MO,n;emr H606xo,n;m.m. HecMOTPR Ha TO, '-!TO BIOm,n; ca

Moro Tpeyrom,Horo rparJ;mm H8B8JIH1{ l1 COCTaBJIJJST 5-!0% OT 08'-ISH!Ill 

rJJaBHUX cocTonmiii P,, ..... r;-N .0: 2)13 ~TL1n,rrnTewepemurn Tpe

yronoHoro rpaquKa B cocTO.flHID:!X P11 u V13 3aMeTH0 BJill.fleT Ha 

CTPYKTYPY cne1<Tpa :TY -cucTeM11. B 06nacT.0: MaJI11.X 3Hatiemrn Mace. 

3Ha'-!emm .n;JillH11. 'J"Ji -pacce.flHID:! Oo B Tpex pememrnx B rrpe,n;eJiax 

onm6oK c0Brra/i13!0'r l1 paBHl1. (0,35±0,06)}.r , (0,34±0,06) 1\.r .0: 

(0,3o±0,06) AJ , cooTBSTCTBSHH0. 8To no3BOMST orrpe,n;enuu 3H8K 

l1 B8Jll1'-lllHY ,Il)lfillbl pacce.fJHn.fl 

a= +(0,32±0,cB)J,f'. 

B TP8Tb81! rnaBe Jl3JI0~8Hl1. pe3yJibTaTl1. llCCJIS,ll))BaHIUI peaKI.U1ll 

..:J}, .,,. Jf:,fv /l rrpu aHepr,rn 270 MaB. iiIITepec I< peam.urnM 

<_;fJV-,,.:;;1f)/ B6Jlll3ll nopora BHOBb B03HllK B 60 r.r. B CB.f13!1 C 

6ypHI,lM pa3RHTI16M HOBoro HarrpaBJISHll.fl B T80Pllll 3Jl8M6HTapmu '-!aCTlHl, 

OCHOEaHHOro Ha "anre6pe T0KOB" ll r.0:nOT638 0 tiaCTl1'-IHOM coxpaHSHlU! 

a1<cl:!aJibHO~B6KTOpHOrO TOI<a ('Y:CAT) • .lwJ onpe,n;enemm CT8Il8Hl! Hapy

lll61llli'I KnpanoHOit Sl/2 'l(J{/2 c11MMeTpn:n ll npoBSPI<ll caMocornaco-

BaHHOCTl1 T60pllll ,n;JI.fJ rrpoueccoB §Ji-.'T77 l1 :T/1/..,,. §j',1/ HaMll 

6wro npe,n;npllMTO }lCCJI8,ll;0BaHlrn pea1<1U1ll 5J 1->-Ji°l/012 B6Jlll3l1 

nopora. 8KcrrepHM6HTaJibHa.fl ycTaHOBIW, C03,n;aHHa.fl ,n;JI.fJ !1CCJI6,ll;OBaHll.fl 

pem,I.U1ti c 06pa3onaHneM HeihpanoHh!X '-!aCTMU, no1<a3ana Ha pnc. 7. 
IOJIOBH8Jf '-!aCTb ycTaHOBKM COCTOHT ll3: 

It '-18!h!P6~, 'I6t'6Hl<OBCRIL'{ Cil8KTpOM6TpOB IlOJIHoro rrorJI01Il6Hll.fl 

( 1 , C2 , ( 3 , {.,, npe.il,IIa3Ha'-!eHHff{ .n;JIB perncTpaU11H raMMa-

KBaHT0B 11 ,rnMepemm nx :meprnn; 
2) 1:m,n;i::OBO,JJ,0pO;rr,H0f: W!lll8HJI; 
3) M0HllT0pHoro T6JI6CH0ila l13 Il.fJTU C!UlHT[1JIJIJJlU10HHl:lX C'-16T'Il1-, . 

ROB l.U-'.;;5 ,n;JI.fJ Bhl,ll;8Jl6H!1.fl B3aI1!AO,I\6MCTBH.fl IlH0H0B ri )!Ul,ll;r<OB0,n;opo;rr,H0M 

MHlll6H!!. 

B ycTGH0BH6 HCil0Jib30BaJIC.fl 4 -I<aHaJibHIDi r0,JJ,OCH0il '-16 peHHOB

cmrx: rn1.11.1a-cne1<Tp0!,!8TP0B B C0'I6Tamrn co CU!'.IHTHJIJI.flU110HHh1Ml1 C'I6T

'IHK8MH. BHCOHH6 q0H0BHS 3arpy3mI Tpe6oBaJill BIOll0'16HV.l.fl Cil6RTpo:.. 

M6TP0B B 611cTpll.6 CX6Mhl conrra,n,emrii. IT03TOMY Ilpll HOHCTpyuponamm 

Cil6RTpo:.:eTp0B CTamrnacb 38.,I(a•m, Hapa,n;y C IlOJIY'-16HlI6M xopornax 

Cil6KTp01.:eTp,r•rncm1x xapaKT8pllCTJIK, o6ecne'll!Tb BhlC0I<YIO Bp6M6HHYIO 

pa3p6llla!O',IlYIO cnoco6HOCTb Cil6RTP0M6TP0B. Xoponme Cil6R'l.'pol,l6TPli'I6-

CRl16 xapaHT6 p'ICTl!IUI 6wrn ,ILOCTllrHYTH 6naro,n;apa BhlCOI{0ll npo3pati-

10 

x-i 
c::pMI 

tJT~i:4□ 
_l_ . . I 
P6 · I P6 

1,77 /4\ ~f °' 

~+,~ q;, {.(;] 
~ 

Pn:c. 7 • CX0N8Tllta6CI<llll Bv!,ll; 3KCil6pl'lM6HT8JlbH0ll YCTBH0DIU! ,n;JI.fJ l!C

CJI8,ll;0B8Hl!.fl pe8RUl11! C o6pa30B8Hll6M H6llTp8RbHHX '!aCTl!U aa 

CllHXP0!UIBR0TpOH8 JIDil 
a) BH,n; cnepxy 

.-6) BH.n co cTopom,1 nytiRa 
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HOCTII iiCnOJib3Y6MWC pa;u.naTOPOB 113 CBHHU()BOro CT0KJia Mapmr rt>-I II 

Ti!l8T6JII,IIOMy rro.r,6opy ,nemIT6JI6M HanpHrrt01il!Jl ,Il,l1Jl \!?3Y-49. Cy!!(6CTB0H

H06 YJIY'l!Il6Hl10 Bp0M6HH!lX xapaKT6pHCTJU( OIDJO ,ll.OCTlffHYTO dJiaro,napH 

HCnOJII,30Bamrn (:rp.rnponaT6JI6M C Bp0M6HHOM nparuJ3KOM no nepecetJe

HHIO HyJJR. 

Pa,m,!3T0phl OhlJIH BhlllOmleHU B BU,IJ;6 npaEl!JII,HOH !Il6CTHrpaHHOH 

npH31/lll Bb!COTO½ 30 CM ( I2 pa,IU131.l,lIOH!lllX ,II.J.lHH) H paccTOJ!HIIBM M6at,Iij' 

napaJIJI6JII,Hli1M'.1 rpar-lJ!MH 17, 5 cu. J])lJ! KaJIHdpOBK!I cneKTpot,i6TpOB 

raMMa-1rnanT&MH l!CnOJII,30BaJIHCI, ,nne peaKI.l,l1H OT B38HMO;neiiCTBI!Jl ;r
-M830HOB C npoTOHaMH 

Ji/) --.{c ·t /1. 
2J (IY) 

7i-;~ -+ t -I- /1,. (Y) 

0Tp111.1,aT6J!l,HH6 naom-1 OCTaHaBJIHBam!CI, B iitH,Jl;IWBO,nopO,ll,llOH Mll!Il6Hl!, 

3 irnnycHa6Mlil6 ra,.wa-KBaHTH perucTpnponaJIHCb cnenTpOM6TpaMI!, 

pacnoJIO:'.t6illlHM!I no pa3Hlil6 CTOPOHll OT MII!Il011H no.n yrJiaM!1 90° no 

OTHO!IleHirn n HanpanJieHaro na,na10max !Jf -MesoHoB. 3neprrm raMMa-

1rna11TDB DT npouecca 1Y cocTaBJIJ!6T B cpe,nHeM (67 ,5±15) lfaB. B 

nponecce Y odpasyroTc.fl MDHDanepreT.utJecnne rar.iMa.:.nBanTl:l c aneprn

eii 129 M3B. J].rul CpaBH6Hl1.fl dIDJa npoBe,neHa I{8ID!dpDBl(a cneHTPDMBT

PDB 3JI6HTPDH8MII C anepru.flMU 30-200 MaB. B u9cJie,n;yei1oii OOJiaCTU 

anepruH .no I30 M3B aMnm1Ty ,na DT raMMa-nBaHTDB MBHbille aMnJiuTy,JJ,U 

OT SJIBHTPDHOB TOH llt6 aHepr.un. 3aBl!Cl!MDCTI, 3H6Pr0Tl!'l6Cl(Dro pas

pememrn cneHTpOM6TPDB OT 3H6prrrn xopomo Dnl!cHBaSTCJ! (l.OpMyJIDli; 

Af£:: 1/fE. 
Paspememrn npu anepnrn aJieHTPOHDB IOO MaB cocTaBJIJ!ST (28,o:!:2,6)%. 

3TOT pesyJibTaT JlBJ!.flBTCJl JIY'lillHM ,Il,l1Jl 'l6p6HHOBCHHX cneHTPDM6TpOB 

noJIHoro norJID'Jl6Hl1Jl. 

BpeM6HHD6 paspemerurn Cil6l(TpOM6TPOB C /IJSY-49 npu ucnOJib3DBa

HIIl! npl!BJ13l(J! no nepe,nHBMY lfPOHTY l!l,IIlYJibCa B llllipDHOM ;u,nanasOH6 

aMnJil!Ty,n paBHD IlPl!MSPHD Bp6M6HI! ftapacTaHl!.fl UMnyJII,ca Ha aHo,ne 

i!J!SY H cocTaBJIJ!ST 15-I8Hc. J].rul YJIY'lillSHl!.fl BpeMeHHHX'. xapaHTepu-

CTUH HaMlI ucnOJib3DBaJICJl MSTD,n Bp0M6HHDiinpHBJJ3l(II no nepece'l6Hl!D 

HyJI.fl. BpeM6HH06 paspemeHII6.Cll6RTpDM6TPDB YJIY'lIDaSTCJ! npu 3TOM B 

4-5 pas H CDCTaBJIJ!ST (4-5) HO. 

12h 
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J].rul usMepeHM noJIHoro cetJemrn peamnm _5f-p .,. ff"E"J/Z 
npu 3Hepr1m 270 1!3B ucnDJib3DBaJiacb rDJIOBHaJl 'laCTt. ycTaHOBJ{l! 663 

,IJ;6T6I{TOpa H6HTPOHDB (p,rn. 7). CneKTPDMBTPll ClhlJil! ycTaHOBJ16Hl:l no

napHO ua paccTDflHl!l! 40 CM OT DaHTpa Mlllll6Hl!. )13M6p0Hl!Jl npOBO,ll,liJ

Jll!CI, B ,nnyx reor,lSTPIDIX. B reoMeTpmy I oc5e napll cnGHTpOM6TpDB 

6IDJU ycTaHDBJIBHhl no.n yrJIOM 90° H nytJRY' B. reorABTpI!l! II O,!l,Ha napa 

cneHTpDM6TPOB dHJia ycTaHOBJISHa no.n ;/rJIOM 60°, a ,npyraJl - no,n yr

JIDM 120°. Peamvrn y;-p+ .:P:£0 /Z Bll,IJ;6JIJ!J1ac1, not if -
COBna,n6Hl1JlM OT nap 'l6p0HHDBCl(!!X cnBHTPOMSTPDB, HaXO,JT,fl'.!jl!XCJl no 

pa3Hlil6 CTDpDHhl OT Mnmenu. B np!!HU!!ne, ycTaHDBHDii MOryT perHCTpl!

pOBaTI,Cfl CJIG,Iij'!Qljl!6 peaHU!!l!; 

Ji/:;~ Jfc'JjJ fl 

Ji/J ... ;li~ I. /1, 
JI/:, ~Jio/z. 

(I) 

(2) 

(3) 

reoMBTPM ycTaHOBl(l! l! noporu per.v10Tp8Ulll! raMMa-HBaHTOB 6Hml · BH

c5paHhl TaRfA.M odpasoM, '<ITOdll DOJIHDCTI>IO 11CKJ!IO'l11Tl, B03MOiKHOCTb pern

CTpaUID! nepesapH,Jll<U l! CB6CTH .no, MMHUMyMa BHJia,n OT peamnrn (2). 

Ilpl! yc-raHOBJISHHOM nopore 'f- >- 30 lfaB .,YCTaHOBl(a MDrJia per11cTpl!

pOBaTI, ,llBa rru.w.a-HBaHTa OT D,nHDrO !J1 -M630Ha TDJ!I,HO C ane prnetl 

7;. ~ so·MsB. Tan Ran B :3I<CII6pl1:M8HT6 ll3M6pH6TCJ'I cyMMapm.lii . 

cneHTP .. raMMa-nBaHTOB OT .llBYX peanunft, TO ,Il,l1Jl onpe,neJIBHl!Jl, cnBHT

pa OT peaHU!!l! (I) Heoc5xo,lll!Mo 6UJio'y'<IecT1, BHJia,n OT peaHI(liH (2). 

CetJeH.ue. npouecca JiJ --.5f ';{ ll. 6HJID BH'll!CJISHO no MO,n6JIH 

M_.M.l:lycaxaHOBa. PesyJibTaTH pac'lSTOB nprr pasnHX noporax perncT

paU!!H CBDdD)l.H,Oro rm,1Ma-1rnaHTa noHasaHhl B Tadirnue r;. 

TadJIHUa i; 

IDfl 
Ilopor f/d M3Il nn IlDJIH06 C6'l6HH6, MOH 

I io 0,33!0,03 

2 30 0,24±0,02 

3 50. O;IS±0,02. 

TO'<IHDCTt. pac'lSTOB H6'XYllt6 IO%. Cn6HTp raMMa-RB8HTOB OT" pearonm 

(I) llOJly'laJICJ! BH'll!TaHli6M li3 cyMMapHoro cneHTpa BHJia,nac OT peirn-

13,J, 
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[(lrn (2), ROTOpilli H6 llp6Bblill8Jl IO%. Ha p110. 8 ll01(838H oneRTP 

raMM8-RB8HTOB no,n yrJIOM 90°. 31wnep1t1U6HT8JlbHbl6 Oll6RTpbl opaBHHBa

lOTO.fl O p03YJlbT8T8MH MO,neJ11t1pOB8Hl1fl B Ilpe,II;IlOJIO~eHRR, 'ITO M8Tp1t11Iflllil 

aJleMeHT peaRI~lrn paBeH ROHOT8HT6. 

lfaMepeHRH npOBO,Il,!rJIROb B Tpex oeaHoax. Boero -qepe3 YOT8HOBRY 

6Hno nponymeHo I,rxro10 
-qaoT11u;. Pe3yJ11,TaTH tt3MepeHirlt nonHux oe-

1IaH11:ii npirae,nelill B Ta6J1m~e Ill • 

Ta6mma Ill 

!tOMClJ.1- CeaHo MI CeaHo ~ 2 CeaHo ~ 3 
Hau;irn I reoM II reoM I reoM 

Nl.t. (;M6H Na. b M6H !Va: 0M6H 

c,·~ 360 0,41 276 0,36 365 0,41 
c~ f c: 249 0,29 191 0,22 286 0,34 
Gf~ 229 0,26 188 0,22 
i.: ~ c 

l > 384 0,42 273 0,33 345 0,38 

1222 0,34±0,CB 928 0,29±0,07 996 0,36±0,04 

!IOJIH06 oe1IeH11e p08R[(l111 (I), yope,nHeHH06 no Tp0M 068HCaM, 

(o =(0,32±0,04) M6H. . 

.no Bh!Il0JIH6Hfl.fl H8CT0.fl1J16H pa60Tbl C p63YJlbT8T8Mll pac'IeTOB, 

Bh!IlOJIHeHHHX Ha OCHOE6 aJ1re6pbl TOROB, cpaBHRB8JIJ10b IlOJIHbl6 ce-qe

mrn peam.urn _7"-/:J--;:r~-/l . Pao1IeTH, npoBe,naHHHe HaM11 no 

MeTo,ey aq:!leRTl113HDro Jiarpan~HaHa, noKa3aJ111 (p11c. 9), 'ITO 3HatJe

HRH IlOJIHblX C8tJ6Hllll aToro K8H8Jl8 ~ aHepr11H 230 MaB H8HJIYtJillllM 

06pa30M OilHCbll38IOTC.fl npH r = -I,4±0,2. TaK06 3H8tJ6HH6 napaMeT

pa r HS COOT136TCT13Y6T RH 0,IJ;HOMy 113 H3B60THblX B8PH8RT013 Hapy

W6HR.fl KHpaJl:bHOH CllMMeTpllH. EDJlee Toro, cetJeHRE .IIJ)Yroro K8H8Jl8 

71;.)-+-Ji+j;1 /l (p1t1c. IO), 113MepeHHHB 13 ,naHHott pa6oTe, He 

Olll10bll38IOTC.fl llpll 3H8tJeHilll r = -1,4, HO H6 llpDTlrnOpetJaT 3R81I8-

HRl() s:= 0 . CetJeHRE 11CCJl6,lzy6MOro K8H8Jl8 ;rp-;rr ll npirno

,Il,flTC.fl Ha p11c. IL 3RcnepHMeHT8JlbHbl6 3HatJeHR.fl cetJeHR:ii np11 :rnep

l:illl 270 M3B He CD13na,naIOT Hll C O,IJ;HllM 113 npHB6,IJ;eHH!,IX 138p118HTOB 

Teoprui:. Ta1rnM o6pa30M, 0 noMO;JU,10 MeTO,na a!W:eRTHBHOrO Jlarpam1rna

H8 C y'IeTOM TOJlbKO npOCT6Hll!UX ,II,!r8rpaMM 13 11io,neJ1H M.flrKHX nnOHOB 
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9. Ilo;rnue cetJemi.fl peamwrn Jl h + _%1_fl-jz 
0 - pesyJII,T8TLI, noJJytJ611HH6 &oT03MYJJbC[!OHHllM !.16-

TO,IJ,OM 

I{pirnue I-pactJ6TH no CT8Tl!tJ6CIWH MO.rr,emI. 

2-MeTO,IJ. 3( q 0RT,IBHOrD IrnpaJJI,HOrO J1arpawiurn11a 

f=O; 
3-MeTO.TI. 31fQ.eRTHBnoro 1rnpaJ11,noro J1arparnImana 

t:= -I,4; 

4-M6TO,IJ, KOMMYT8TOpOB TOKOB. 

.. .16 

He y.rr,aeTC.fl onHcaT1> noJIHHX cetJSHH!t peaKurrfi Sf#-JTF/41 
B6JIH3H nopora. Ilpu 3TOM KaHaJI :J'"/J -r-!Ji'l7° ll OKasaJic.fl otJeHL 

tJYBCTBliT6JII,HLIM K Bl:l60py B8PII8HT8 T60pm1. 0.TI.HOM U3 Ilpf!'l[lli o6napy

'!t6HHOro HecooTB6TCTBR!J m1pam,11ofi TeopuH ,IJ)l.fl npo~ccoB .:T;V-YJT/11 
H :;;r;r ... :rr M0~6T 6HTI, CJ!lilllKOM M8J18.fl ITO Cp8BH6Hlf~ C 3KCIT6p!i

M0HTOM ;IJ)IUH8 §J-pacce.flHIDI a, 1 KOTOpa.fl HCITOJII,3Y6TC.fl npn 

pactJeTax noJIHHX cetJeHm!: §N~.JipA/ B paMKax KHpaJibHOfi Teo

p.1rn. 

B 3aK~tJ6HHli npMBO,Il,RTC.fl OCHOBHH0 p63YJibT8TH II BHBO,IJ;!I. 

0CHOBHH0 P63YJJbTaTH IlpDB6,IJ,6HHHX MCCJl6,IJ,OB8Hlill MOryT 6UTb 

KpaTKO C(fOp.lym1pOBaHH CJJ6.JJYIOI!HM o6p830M. 

I. Cos,naHa 3KCil6PliM6HT8Jil,H8.fl YCT8HOBK8, npe,IJ,H83H8tJ6HH8.fl ,IJ)l.fl 

MCC~e,noaaHH.fl Ha CliHJCPOUMKJIOTpOHe ]a6opaTOPliII .fl,D:6pHb!X npo6JJeM pe-

8KUl!H c o6pasoBaHHeM HeifrpaJibHWC tJacTnu;. YcTa11omrn cocTOHT us 

4-K8H8JII,HOro ro,nOcKona tJ6p6HKOBCKUX Cil6KTpOl,16TPOB, KOOp,IJ,I1H8THOro 

,D:6T6KTOpa H6llTPOHOB R CIJ;lfHTHJIJl.flIJ,liOHHIDC CtJ6TtJHKOB II pa60T80T Ha 

JIHHRH c 3BM. 
II. BunoJJHeHu us1,1epeali.fl oetJeHMfi CJI6AVIOl!lIDC RaHaJIOB peaKUl!iil: 

I. Ha CHHJCPOIJ;HRJI0TpOH0 U3M0peHH napu;naJJl>HHS U Il0JIH06 cetJe

HU0 peaRUlfR ;JiJ-.li°.f .Jll np.11 aHepruu 270 MaB: 

G ( :Jj,+fo/i°/tf- (01 32±0,04) M6H •• 

2. Ha npoTOHHOM cnrucpoTpoHe UEPHa nsMepeHH .rr.mI<I:epe11mrnJ11>

HHe II noJJHoe cetJeH11e peaRilliII :f /7 :JJ °./1°/? npu 3110 prrm 44 7 !JaB 

(;' ( Xt"YJ!1!0ll)= (I,9o±0,25) M6H. 

3. lliOT03MYJIMUOHHllM MSTO,D:OM OIJ;6H0HH Il0JIHH0 C0tJ6HU.fl peam.urn 

;l-1jJ~T5f1/2 u 7iJJ+!f'1"'1Jf npu 3Heprli.flx 230 u 275 !JaD. 
Ilpu aueprun 230 MaB 

C (!Jfj>-Jlfff/l /_ 3o+I8 
~ /=- -!2 MK6H 

b (JFp+J/'f°) )= I8~§2 
MR6H. 

Ilp.11 a11eprRH 275 MaB 

r-(Jith~ftJI /2)= 2s+55 
(.c, I ;- -20 MK6H 

b (1i '!-J/ 'lP' f) = 48:~ MK6H • 

III. IJpoBe,ne11 usoTOilRtJecKMfi a11aJ1113 peaKillifi fJ" ii~ 5fff Al 
Ilpfl 3Heprli.f!X 230 II 270 MaB. IloKasaHO, tJTO aMnnnTY.IJ.8 o6pasoaaHli.fl 
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Pac. II. IlonHHo ce-qeHWI peaRUHH 
0 - pesynLTaTH H8CTOSlill6il pa60TH 

11
•
1 

0603H8"q6HWI I,2,3 T6 ,r;e, 11'1'0 H Ha pac. 9. 
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naoH-m10HHott CHCT6MH B6JlilsH nopora peaRUHi1 ff;V-ffTAI MaR

cm&am,Ha B COCTOSIHHH C yrJIOBHM MOM6HTOM J-:: 0 II ll30TOilli"q6CRllM 

CillIHOM r-::.o • lf8M6p6HO OTHOID6HH6 8MllnHTY,D; 06paSOB8HIIB }ff( -
CHCT6Mll B COCTOSIHWIX C H80TOill'!"q6CRHMI! CDHHaMlI 7;1i = 0 II 2. 9TO 

OTHOID6HH6 paBHO 1,8±0,2 npH aHeprHH 230 MsB II 4,7±1,6 npH anep
rHH 270 MsB. 

TY. JurifqepeHUH8JILHH6 H DOJIHH6 ce-qeHHSl ,ll.BY.X: R8H8JIOB peam:um 

Ji/;'+ Jj'ff!-n H J'i!p-,§f_f71 IZ B IDITSpBane aueprmi: 
200-260 MsB_npoanaJIH3HPOBaHH Ha OCHOB6 nonyifenoMSHOJIOru-qecRoll 

TSOPHH B3aHMo,nei1cTBH.I! -qacrnn B ROil6"qHOM COCTOSIHim I'pH60B8 -
AHCSJlI,Ma - AHHCOBITT!a c TO"qHOCTLID .no KY0H"q6CRIIX no OTHOCllTSJILH!:lM 

HMilYJILCBM "qJI6HOB. IloKasaHO, "qTO Ha6JIID,JJ.86MH6 OTKJIOHSHHSI 3RCD6pII

M6HTaJll>HHX B8nfl"qIIH OT ifasOBHX o6~8MOB onpe,neJISIIDTCSl B OCHOBHOM 

BJIWIHH6M RBB,IijlaTH"qHHX 1iJl6HOB; a(J:cl;eRTH OT H8aHanHTH1i8CRli.X: "qJISHOB, 
CMSaHHHX C ,nJIIIHBMl'I 'JiYt II J;V -pacceirn1rn, COCTaBJISIIDT HS
CROJll,1{0 DpOJ:J;SHTOB. 

Y. Ha OCHOBS T80pIIII rp1160B8-AHC6JILM8-AHHCOBH"q8 npOB6,D;6H COB
M6CTHlitt aaaJIII3 ,naHHHX no BC6M R8H8Jl8M /c'-r3~ pacna,noB. Onpe

,D;6JI6H8 06JI8CTL BOSMOlKHHX 8H81i6Hlili s -BOJIHOBHX ,Il)IHH DllOH-DliOHHO

ro pacceSIHIDI B .0:soTODII'ieCRIIX cocTDSIHH.RX IF= 0 n f.1 = 2 6es 
npHBJI61i6HHSl MO,D;6Jll,HJ:lX coo6palK8Hlli1. 

(lo = 0,59±0,20 Jt.r (lo = -o,43±0,20 Ar 
Oz= -0~2a±o,ro .tr ('2 = +O,Io±o,ro ..tT. 

IlOR838HO, "qTO S-BOJIHOBH8 ,D;JIIIHH .Ji<Ji -paCC6.RHWI B lI80TOilll1i6-

CRHX COCTOSIHWIX ;..r= 0 H ~ = 2 11M6IDT npOTlIBODOJIORHHS 3HaRH. 
YI. Cos,naHa MO,D;6JIL napW{8JlLHO-BOJIHOBOro aH8JIH3a 11 Dp0B6,D;6H 

COBM6CTHull aHa.mrn BC6.X: DSITH RaHaJIOB peaRWfil §;V..,Yr!V DPH 
aHeprHH 430 MsB C Y1i6TOM Tpeyrom,Horo rpaifuRa. IlDR888HO, "qTO o6-
pa30B8HlI6 ,D;OilOJIHHT6JILHOrO ;f -M680H8 Ilpli 3TOi1 3H6Flili li,D;ST, B 
OCHOBHOM, -qepes ,D;Ba COCTO.llHWI ~f +(;-!,/ H c_,q3 +Ji L1 (1232). 

Onpe,neJieaa i>1
-BOJIHOBa.R ,Il)IHHa Ji:li -pacce.RHH.R B COCTO.RHHII C 1180-

TODH'i6CRHM CDHHOM r;fi :- 0 
a= +(0,32±0,rn>l9i. 

TIOJIY1i6HH06 3H8"q6Hll6 ,Il)lIIHH paCCS.RHIDI a npmiepHO B,D;BOS npe

BOC.X:O,nllT T60p0TITTl6CRH6 3H81i6HWI, npe,ncRasaHHH6 Ha OCHOB6 RHpam,
HOi1 CHMM6Tpllll C.r!Jll,Hl:lX BSaHMO,nElliCTBHft ll rHilOT68H O 'l8CTU"qHOM CO

.X:paH6HliH 8RCHaJll>HO-B6RTOPHOro TORa. 
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YTI. ,lLru! IlPOBSPRH C8MOCOrnacOB8RROCTli IlpG,ll.CR838Rllil: TSOplili, 

OCHOB8RROH R8 H8pyill8HROH Rlipa}lbROH CHMJ.ISTPllll C~HllX B38!1MO,ll.8ll
CTBRH ,lJ)lfl npoueccoB !Jil,j-r-J!JiAI H :J'f; .... .J;r, npoBeAeH 

TeopeTa~ecRnfi anann3 noJIHHX ce~eRHfi peaRUHfi :JlAl-+Jit'lv' B6~-
3H nopora. li3Mepen napBMeTp f , oape,u.emm!lIDi cTeneRh napymemm 

RnpanbHOll CliMMSTplili. IlOR838RO, ~TO B MO~enn MflrRIDC IlliOHOB HS 
y ,u.aeTcn ommau noJIHHS ce~emm peaRimfi :TN-.J"JT It.I RH B o,u.
ROM H3 paccMOTpeHHllX BapnaHTOB HapyrnSHH.fl KHP8}1bROH Clll.M6TPHli. 

0CHOBRH8 pe3y}lbT8TH, li3}10!!t8HHH8 B ,ll.HCC8PT8Ulili, 6:Hnli ,ll.0}10Jlt8-
RH HB Me!!t,IJSRBpO,ll.HllX ROmfepemumx no q:H3liR8 BHCORIUC :JHeprnn (tJ:n

KBrO 1972, 3Rc-an-IlpOB8HC 1973, ]OR,ll.OR 1974, T6HnllCli 1976), Ra 
MS!lt,IJSHBpo,ll.HllX COB61Jl8RIDJX no CirnhRllM B38liMO,ll.8HCTBIDlM npn Rli3K.IIX 

::rneprrr.flx C1PKYTCK 1974, HoBocu6npcR 1976) li ony6nRROB8HH B pa-
6oTaxll-l5/. 
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