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06'1>eltiDieRBoro HHCTBTY'l'a J'lll:epma :a:cCJie.ItoBSJml. 

lfaTmHe pyltOBO.YtHTe.JIH: 

JtOK'l'Op 'l'eXHH~eCKBX HayR 

JtOKTOp ~B:Ko-foi8'1'6118'1'1A6CltHX HayR 

~e ODIIOH6H'1'1:l: 

JtOR'l'Op ~B:Ko-1118'1'eii8.'1'1A6CKBX RayR 

npcxpeccop 

lt8Bltlitlt8'1' TexJ!lr116CKBX RayR 

H.JI.:3an.naTHH 

B.B.Kom.ra 

D.M.A,no 

E.M.XO.It8KOB 

Beltj'lll8JI opramrnaD;IiiSI: Hay1mo-.' t:CJI6ltOB8'1'8Jll>CitJII HHC'l'li'!'Y'l' 

9JiexTpocliJmnecxol ammJ8 Typli o. .n. B. ~OBS, JieHIIBI'Jlalt. 

3aJinrra COCTOB:'l'CJI "--" 1986 r. B 'l.SCOB 

R8 sacelt8HD GneUH8.1D13JIPOBSHHOro coBe'l'a ,IJ;-047.01.03 rrp:a: .1Ia6op:~

TOJlHiil ~epma: npo6Jie11 06'1>eJr;JIHeHHoro l!HCTHTY'l'S ~epma :a:cCJie.ItoBa

Hll!l, ,!ly6R8 MoCltOBCROI 06JraCTB:. 

C ltHCC6pT&UKel IIOaHO 08R8ROIIKTDCJI B 6B:6JIHOT6K6 

06'1>6JII[R6BHOro l!HCTBTYTS Jilt6p!mX KCCJie,ItOBSHll!l. 

ABTope4lepaT p!i30CJI8H "--" I986 r. 

heHHI cexpe'l'&Jll> GneUH8JIJIISJIPOBSHHoro coBe-ra 

.ItOKTOp ~B:Ko-M8'1'6M8.'1'1A6CKBX HayR D.A.B:!.Ty'COB 

O:suAJI IAPAKTEPHCTKKA PA 

Altpa.!tw~OC'l'D Telll:l. B HSCTOJilllee BJ>6MJ! ~ 
uyqKOB 'l.SCTB:n H& M880IDIHX ~Cipuax B Jioc-.M 
JtOCTBI'.D CO'J'8H 11Dpo81111ep. fipoTOBmle ny-cotB ' 

DO.U.8)'111'CJI B 8KCD8JWM8B'l'8X DO ~eBTa.n.Rl 

D, a T&De .IWI ~ BBJUl'fl DJWlUR;JU~Oro SHS'III 

- HSJ86ona onpe,IteJieHBoro PIOt8 Jl!lltK~ 
- •cnOJII>SOBBJme Me&OBJDa JJy'IIKOB ll MeJtll] 

C'l'J'1K'r!IIIROro 8JI8.D8& MaTeJ118.1Wil; 

- 11880XBMB1160KI8 KCCJie,ItOB8RBJ!. 

B DOCJie.ItHee llpeMJI Kpo118 B'l'D aa.&"' C'l'8J 

rpa.~H, .IWI oc,_ecTBJJ:eHB:J! JtOTOJHX ueo6xoltiDIJ 

BnHYJ IIJ'UtOB IJpOTOIIOB (IQ-IQQ) IIA npl BBepi 

- HBJ8CI0'!'1Ui QeJiloro ro:pll'lero Bs 2 3Ru 1 

- DOJJY1leHKe B xpymua npoiiHDIJ[emna. 118CJJ 

TKB&Hl BSO'l'ODOB; 

- COSJUlD8 :BIICOXOIIHT8HCJIBI!Hl DOpTSTJIBln 

JWB. 

JtM pe8JIK88IUDl T8ltOro ROIIIIJI81tC8 ~~ 81t'!'y8.! 

cos~ ycxopneJD.J~ol yC'l'auo:su: co cpe.ItHel 

llll 11ei'flB8n. B 'l'e'lleBJie nOOJle,~g~ero ,IteCJ!TJIJie'l'll 

npo6.t811 OHm! CIWDI npoBe.l{eBH aarmo-•ccne,ItOB8 

IS6onte TaJtOI ycT&Bo:su: aa Clase CIIJIJoHOTO'JBOr 

( cynepODUIO'l'JlOB) • 

Cpe.I{K IIIHOZ8C'l'Bil upoCIJI811 , BOBBlDDIIIIX rrp:a: 
Kl , MODO BH.Jl8.li:KTD J{B8 : 

- cos.-amre II&I'Hn'Rol CKO'I'eMH, o6ecne"Dttl 
BWSII8 B :aec'I'XOI ( 'l.SCTOTH CB06o.ItHHX ltOJieCiamtl 

JlOBKI '18. CTIDJ;; 

• B.n • .n.ueno:a, B.n • .-TpreBCJad. CyneJitllUIO' 
Jtopi'l'eJ[J,JIHI ltOIIIU8KC. OHRR, ~10534, .JI;y6aa 



I 
BHIIOJIHeHa B Jra6operopm JJ,Jtepma 1Ip06JJ:eu 

KHCTHT;yTa .QepBHI •c~e.~to:samdl. 

·,_ 

/, 

) 
-< 

H • .n:. :?en.narim 
.,... 

B.B.Ko.Ja.ra · lxo-MaTeua'l'B:'IIeaaa BayK 

l:xo-taTeM&TB:'II80DX Baylt I 

/ 
-., .. 

JO.M~A.D;o 
. -,·f 

E. M.XO.ltBlt()B / 

_Opt'8BB3aD;Jitll: liayqu<H'f::c.iJ:e,JtOBa'!'eJI:&CKd liHC'J'JI'1'1'1': 
\ ,. . . I //' 

l'llec:trol amrapa'cy'p!l o. ;u;.B.~oBa, .D:8!DIBI'pa.lt~ · 

" 1986 r.' B _____;, "18COB 

CIIeD;IISJIQllpOBmmoro · co:ee'fa ,It-04 7. OI. 03 lipl! J!a6oJ6- . 
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l!HC'l'IIIT;yTa Jmepma B:c~e.ztoBaBJII. 
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----- 1986 r. 

CIIeitli~Kpol!8BHoro co:eeora 
·eUR'I'Inr<>",.,..,. BayK· JO.A.FazycoB 

O:G!iAH XAPAKTEPHCTm\A P.AEO'l'll 

AKm.Jtr,HoCT:& orew. B HaCTORI!Iee l3peMJI HH'I'eHcimHoc'J'JI ycxopemm:x 

Dy1DtOB '18C'J'Jilt Ba •esommx ~6puax B .D:oc-.A.muloce, lmntyBepe, llllpue 
.ltOCTJII'.III COTeB IOIKpoaMIIep~ llpoTOBHlle IIy1IKli TB:KOJI HH'1'8HCJIHf0C'1'1[ Hc
IIOJ[I.SYJI'l'CJI B 8XCII8];11M8BT8X IIO ~8BTS.U.H!Df llp0(1K8IRUI ·JJ,JteJEOJI i!DB:-
101, a ftDe ~ Plf.lt&. 88.ltll'll II:pKKIJ!:Jl&Ol'O 8Ba'II8H1Ul: 

- H8p800'1'X8. OJipe)teJI8HHOI'O PQ8 Jri.lti!O&lt'l'KDHia. JIBOTOIIOB; 

- B:CIIOJII>80B81IBe M880BBHX 1I1'11It0B B IICJ.tiiJnmCJaa D;eJIIIX ll )tJIJI Be)te-

C'l'py'K'l'l!BROl'O &JI8JDI88 Ma'1'8pm.IIOB; 

- 1188~80KI8 B:C~8)tOBSBHH • 

B IIO~e,ltHee Bpellll ltpolle 8'l'IIX 88.l{a'll CTaJIJI piOCll8'1'pliB&'l'I>CJI IIJ)o
l'pBJIMil, AU oo~eC'l'BJI8Hii[Jl l'tO'fOIJlX ueo6xo.nmm y71.8 meBCJIBHOC'l'B. nep.. 
BH11HHX II)"DWB IIpO'rOBOB (IG-100) IIA IIpH SHepnDI ~· H8Clt0Jil,It0 COTeH Mafll: 

- uape60TKa Jl,JteJIIoro ropoqero Ks 238u • 232Th; · . · 
- DOJJY11eHB:e B xpymna: Jipc>MHIIIJ[emmx MS.cmTa6ax pes.D1DDlX pa;o~oax.-

- TBBBHI RSOTOIIOB; . 

- COS,J{8JIJ(8 _ BHCOitOBHT8HCJIBJWX IIOp'l'8TB:BHHX 4JoTOB8I'l'pO!!BI:IX B:C'l'O"'IIJ[-
ItOB. 

.ltnJJ pea.JIJI88D;D '!'&ltOI'O ItOMwt8ltC8 aa.na11 8K'l';y&Jil,HOI C'l'&HOBII'l~ Ilp06.neua 
COS.lt8H1Ul fOltOpi1TeJI:&HOI fCT8BOBD · CO Cpe,ltHel MO!qBOCT:&Jl uy-qJta B ,necc
Kll uei'SB&H. B Te'llene JIOCJle~ero .~teCJl'l'IUie'l'JIJI B .1Ia6operopu .Jl.ltePBHI 
llp0(1Ke~~ OHBH 61:W! IIpOBe.JteHH uarmO-•c~e.JtOBaTe.m.cue pa60TH no }las.:._ 
J600'1'lt8 'l'mtol. fC'f8BO:mtJ[ .Ba 6ase CJIJJl,HOTO'IIHOrO B30XpoHHOI'O IUIKJ[OTpoHa 

( cyJI8p:tli[lt7IO'l'pO~) • 
Cpe,~t~~ MHoaecna 11p0dJiex, rosBlmlllliX lipl! paspa6o'l'lt8 arol yc'1'8BOB

KI, MODO l!liJte:tm'l':& ! ,JtBe: , 

- cos.Jt8HJ1e II6I'Im'l'Hotl CJIOTeMH, o6ecJie'llliBalll(el coa~ell!ene no~ 
HB:SM8 K aec'l'ltOtl ('18C'fOTH CBOOO.JtHHX KOJie6aud 6o.nme .e.lt~D~l!D;Y} 4J<>IqCJI
poBIQI 'IIBCTEQ; 

Jf B.ll • .H;ile.xeiiOB, B.ll • .ITIIiiiTpreBCJtd. CyiieJitliTwtOTpo:S - .MBOI'OD;eJieBOft yo
ltO}:IITeJII.md KOG.JreJtC. OHRII, 9-10534 .• JJ.y6ua, 1977. 

Gtn.c;u>lif'i.:lihl~ 1:m:nTI"fil' 
m!f~ntdX · m:c .M~n_,mnmi~ 
G~Sif~lOTEHt\ ,.,. rr ,. ,...,. 



- peaJm38DJIJl IIpBJtTIAecU IOO-rrpo~eHTHoro BUBo.n;a rry'!Ka II3 Kai.Ie-

pu ycKop11TeJL'1. . 
)UicceporSUKJ~ J!BJIJie'l'CJI o<Sodl!eHKeM pl6o'1', mmOJJBemna: no 8'l'ID4 u

'fYIUldll:DI Ilp06JieU811 B COO'rBeTCTBIIK C rrpo6JieMHQ-T81.1aTl1'!9CRIIM llliaHOM 

~e,~teeBRoro BBCfll'l'1T8 .Qepna: acc.ae,~toB81Dd. 

Ue.u. pa6o'l'H SUJD)118JJ8C:& B oreope'l'J111eclt011 o6ocuoBSBJIB: :eosMoauoc

m acno.nsoEI8BIIJl 4Jisnecxoro JmlleiUUI - acpfleK'fB p&CIIIKpeHU opdHT - . 

JtU JJll!O.Ail 'UC'!'IIl4 B8 C8K'rOIJIOrO IJ;IDaO'rpOB8 C BHCOJtOI ltp8TBOCT:&II yc

KOpeBK.II; B 008~ M8I'HKTBOI CKC'reMH 8Jl8KTpOBBoro ~eBOrO D;llltllo

'fPOBil ~ acnepueBTSJI:&Boro acCJie.JtOJIBDJI e(JlleK'l'a pacmapeHIIJI; B 9Ko

ueJm18B'r8JI:&JIOII 110,1te.mlpOB8JDIJI II8.I'IIJIDOI CKC'reMH upc>TOBBOro C8lt'r0p!Oro 

JUDt,110Tp0B8 B8 9B8prJIJ) 800 llaB, BltJIIJ'I8Ji: CKCTeMY BHBO.lt8 IIy'IK8 B8 Bero. 

IJ!riB¥ uoBDBa. lllepBHe upoBeJteBO. oreopeT~Aecxoe • 1111c.aeBBoe ac

~e.~toB8De BOSIIOD~C'rR BCUOJI:&30B8IDIJI ~lt'l'8 p8CDpeBIUI Op6K'r ~ BH
BO~ 'UC'!'IIl4 D C8ltTOplorO JijiKJ[OTpOB8 C BHCOKOI ltp8'!'BOCT:&II JCKOpeiWI. 

3a,lta'DI 8ltCD8plllleHT8.JI:&BOro RCC.Il8Jt()B8BIIJI BIM!eKT8 p8CliiJipeDJI H8 

uelt'rpOBBOII aBa.D:ore KOJ[Jdle:eoro JUDtnO'l'p0118 • . P.spa<SoT:a II&I'HIItHOI cac

TeiiH upoTOBBorO Celt'rOpiOro JUD(J[0Tp0B8, Blt.1IIJq8Jl CKC'r811"1 . J!HBO,lt8 IIy'IK8 

.D HerO, BHSB8.111 PJOt 'UC'rHHX ripo6Jle11, pelleBIUI KO'rOpHX, ~mpre 
H8Y'DfOJ. BOBBSBol, 11om10 ccix>pryDpomT:& .c,ae.QDIIBII o6pas011: ·· · 

. - DpeNIO&eBa • paspa6o-raBa IIIU'HIITB8JI: . OIIC'feila. o6ecneVWJl8 ... • 

ifx>J:IIIHPOB8Blle Tpe6yeMHX .ItJUI. peaJIB88JI;D' a«Me~tora paCillllperu xapaKorepac

'rRlt UO.Illl B8 • 8Jl8lt'rpOBHOI YO,lteJDI ~e:eoro 1UiltliOTpOB8; 

·- BII9p~bt9 IIpH :3KCII9pl1M9HTaJI:bHOM tlJOpMl1pOBaH11l1 IIOJIJI IIOKa3aHO, 'ITO 

·•soxpoBBoe M8I'BI:'l'BOe no.11e • saJtABB8R aecTKOCT:& i{lo~tyczpo:mm 'UC'!'IIl4 

IIOry'f 6HT:& . U~eBH B DpO'rOHBOII ceKTOJ;ifOII ~OTpOH8, B KO'rOpoM rpa
JIQ,K _DODICOB ll8rHII'rOB BHJIOJIH8HH B Bll,ll;e 1JYr . O:&pyDOCTel, 8 lleaiiODlC

HI:ili sasop - uocul; 
. - C IIOMO~ID pac'!STHOrO MO,ll;anllpOBaHRff ~aMHKH '!aCT~ B C9KTOp-

- HOM l(l1KJIOTpOH9 OIIp9,lt9.119Hil Tpe60BaHHJl K MariDITHOMY IIOJIIO Cl1CT9Mil. BHBO

.n;a rry'!Ka, pa60T~9H Ha OCHOB9 ~9KTa pacmHp9Hl1Jl Op6HT; 

- DpeAJ[OaeB8 K paspa6oT8B8 CKC'rell8 BHBO)gl. IIJ'IK8 KS p8CCII8'fPKB8e

IIOro 1UiltJIO'rpoB8. 

· · lllJ8!'1!'!8CKU ]l8BBOCT:&. llpe,ltllODBBHI 118'r0.1t p8C'l8'f8 orpe6yewa: ~., 
peaus~ B~M~exm p&ClllllpeBIIJI MIU'IIR'rBJ.IX no.11el Ii ero uporpa~M~oe o6ec::.. 
D8'18BJI8 IIOI'f'f CSHT:& BCUOJiloSOB8BH JipK paspadone CltCTell Dae~. R BH

BO.A& lUDtiOTpOBOB C p88,1t8.1:8JIIIlll0 C8XTOp811B. 

Co8,11,8HBU Ba 8Jl8lt'fPOBBOI IIO,lte.D ~eBorO II,IIRJl0'1'poH8 ll&iu'l'B8JI 
CBCT8118 noaBO.DJra &JtCU8piiii8B'l'8JI:&BO nO.Jt'l'B8PJtiiT:& Jl DpoBeCTit BCCI8,1t0B8-

Dit IIMJena p8CIIIBp81Wl op6n B nOJliiX C &SDIY'f8JIJ>BOI J!8pi8ItK&I.' 
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Paspa6o'f8HB8.11 ll8l"BBITB8Jl CBCT8118 DpoTOHBOrO 1UiltliO'lpOH8 B8 8Hep

I'Dl 800 MaB 110ll8T CSHT:& B3JlT8 38 OCBO:sy .IIJII ero 'fexHJ[118CltOM Dpoelt'rR

poBaBJDl • coopyaeun. 
Airpo6alur.!r. Ocaomme pesyJI:&Ta'l'H .lti!CCeJl'l'lmD JtOXJIB;JtHB81111C:& ua· ua

Y'IBHX CeJOIB8p8X B OHHH, 8 TBDe H8 llellJt:yuapo.ttBol KOBtpepeBDJIII DO yClto

pi['f8JIJDI (wachington, 1975 r.), ua .X llellJlYBapo,ltHol IWB(fle~ no ItHE
.noTpOHSII K KX npmreHeBBII (East Lansing, 1984 r.}, ua BceCOJlSBOil co~ 
IQ8HD no YCltOpRTe.JIJW, IIOIIOB BKSDX B CpeJlBJIX asepral (KzeB, 1982 r.), 
H8 !"1 ll IX BceOOIISliHx. OOB61118JD[J!X DO JCltOJIITe.JIJDI Sapsmemmx· 'RiC~ 
(MocJtBa, 1974 r.; .lfy6ua, 1984 r.}. · 

II.y6.JDDglpp. ITO T8M8 JliiCC8:p'f8IgDl ODy6DIWB8HO 15 pa60'1', Dpi[B8,lt8B-
BHX B CUIIClte .D'f8p8TYJ>H B Jt011n8 8BTopetpep8'1'8.~ . ·. . . 

CmltTTpa Jl!CC8J!T!!It!J[• Pado'r8 COCTOHT H3 BBS.lt8BJIJ{, TpeX r.mm K 

88ltJIIJII8BKJI. Odaprl o6'1teJI Jli(CC8p'l'81UDI COCT8BJIJ!8T 155 C~, :mt.oJ<J8JI 
66 pi[CymtOB, I! 'f86.Juul H CDIICOlt .DT8p8TYJIIHX CCWIOlt D 60 JUUDieBOJ!Q

Bd. 

KPATKOE QO,llEP.IAHHE. 

B I rJIBBe Jlllccevrmnm· pacCMOTpeHhl ocuos oreopm 8@iexm pecDIHpe-

BIIJ! op61t'l' ( oPC) * . r '- · · • 
llpi[ ,ltBDeJODi 'RlCTJIIUl C UOCT011BHHM DmyJILCOM (p = canst) B 118!'-

BJITHcill uOJie c a3JIIIIi'ra.n.Bol :eaJDII;IIet . . . 

. .. B z (I, -f t = B ( I} { i·d ll b i.'' ( 01 r l - N'f']} , (I) 

r.~te ~· ~ cpeJtHee · no.ne ~ c • Q '- B&JIIamtJl • ee 4Bsa, ~~~~. cpe,ltRDI pa-
11JK1c011 .op6RTH r, RIIDYJI:&COII p • 8&PJIJlOM 'UC'!'IIll.H e BHUOJIBJI:8TCJI COO'l'BO-

mene 

r=eR(rlFA (2) 

BeJirlmla uapa~~eTpa A DOJIBOCT:&II onpe,IteueTCJI IIBI'imTBHII DOJleM ycxopl

ore.u • JIIa6.ulleHHo ~e'l'CJI. c.a8Jt1DI(81 ifx>Pf1 .. ol: 

1\ ~ i. + v_l_ T ..L:_ (iL Ttl +tn) 
2 LJ 2 N2 2 . 

(3} 

r.u:e n-= !:' · dR ; ,-r,-= .C ,.ili:_ 
R dr t df" 

• B.IT.,1ilorrp1eBCJtd B JtP• OHHH, ){9-BI-280, Jl16Ha, 1981. 
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,IVul KO~CBT8 paCmHpeHM OpdllT J..= p/r~dX/dp liS (2) HCIIOCpe,ItCT-

:OOHBO CJie.nyeT . · . _ l 
J. = ( i +- n + .L. ci 1' ) • <4> 

· · A dr 
Hs <4> mr.ttBo, trio .ttJU~ cy~~~ecT:seBHoro YBeJDAemui: xo~eaTa c1. Jl co

cn:ooTcTBYD!Iero yBeJm116BJlJI ~s,Ite.neHKJI OpdHT IIpll He.I!SU8BHOM ~emm 
mmym.ca ueodxo.nnto mmOJIBemm yCJIOBBJI · · 

. . . I dt\ -... n ·t--·-. - /'v -1 (5) 
.A or - · 

lJTOdU BWIOJIBJl'l':& (5), oymeO'l'llym' 'l'pl[ BOSMODOC'l'.l!: 

I~· HSMeBeBHe ope,JtBero no.nll, B OcHOBBOII BJIJIU!Jlllee aa. BeJiltlli!HY n. 
2. HSIIeHeDe 8MIIJJJI'1'Y,ItH OCHOBHOI raji,lomUat, BliiiJDJit88 TOJil>ltO Ha 

BeJDtt!I!HY A ~ . 
3. O,JtBOBpCMCHHOe 11311CHeBHe cpe.ItHel'O IIOJ!ll .1! 8MIL1IJI'l'Y,ln OCHOBHOft 

raiJtfOHJOOt. 

AHa.mrn 9'l'JIX BOSUODIOCTeft IIOR8Sl'lB8CT, 1JTO B3MCHCBH8 TOJil>KO Cpe.~t
Hero nom~ HeiJplleMJieuo :as-sa C.IIJILHoro ero BliHSIBU H8 qesoBOe .ItBBJ~eHl!e 

.11 nonepe1JHYD ycTOI1!.1!BOCTL IIY1!K8• 
IIPJI pEI.CCMO'l'peHHX OCT8BIIHXCJI .ltBYX BOSMOlmOCTel 8B'l'Opoll )ti[CCepTa

D101 dWIO IIOK898HO, 1JTO eCJl.l! iipK ltp&.TBOC'l'll yCltOpeHIIJI q = I Tpedy:euoe 

JBe.mACHHe pas.~teJieHl!J! OpdKT UO:a:HO IIOJJY1UIT!t, H3M8HJDI COO'l'Be'l'CTBYJJIIIDtf 

o6pasou TOJII>KO SMIIJDI'fY.liY ocHOBHol rap.~OlUDtil, TO IIJlll q ~ 2 NIJl xroppelt .. 

nD qBSOBOrO JtBil]tCHltll HeodXO,ltDIO Oiip8.1te.I8HHOe ,xtOIIOJIBJl'l'e.n:&H08 KSN8He- . 

Jme cpe,JtBero nom~ (<llopua xsueHeHKJI rap.~oHlllOI 3.~tec:r:.. TBDe O'l'JDl'IDIS .o'l' 

CJiy1JM q = I) • 
~c11eT Tpe6yeJmX :AJlll pea.mt38IJ.D a@.laiTa pac~peHJIJI)ASl'Bll~ iJ:o

Jiel II 8B8JIII3. ,ItmmCHllJ'l 'ISC'l'.ifn B HJIX IIpoBO.Jtii.II!Ic:r:. C IIOMOIIU>D COS.It8HBHI , 

8BTOpoM iipOrp&MN EXPAN B MOTION. 
~ Onpe.~te.neBJlJI 40PMU Tpe6yeuoro IIOJlll BeOdXO.ItBMO'HaiTB C~BII8CT

B08 pemeue ypaBHeul (3) • (4) IIJIII s8,lt8BD ze.meMOro BlW1 q,ymw;u 
d.. (t;). T81t Kalt npB n !- canst pemeJme (3) • (4) B SJieueH'l'S.IJWX rWJut

nux Be mpe.zaeTCJI; •cnmsollfiJidc:r:. ·u "DDCJI8HH08 JIHTerpHpoBaJme IIOCJie 

1Ipi:B8.1t8Hl!J! 1t CJI8,l(ylll{el npr6JnmeBHOI CJlCTeMe ri)tumeut: .. 

(11' = A ( i 1 cZ.- n ·- 1) . } 
Cl ~~ I (6) 

. (~-~~ .. =. 2.~~ 2 B (/\~·/\)- 3 BN 
E

- tll I ['!,,... 2 f" 
r.~te Bn = B • aMII.llll'fY.ItS OCBOBHOlt raiJo!OJDDtl[. 

Ha pi:C.I (ltptiBM 3) IIOX8S8H peayJI:r:.TS'l' JIH'l'erpllpoBSBJlJI (6) B 30He 

ltOB6l!HilX pe.)tl[fCOB Cyii6pUHltJIOTpoH8 JipK M81tCIIM8.1Il>HOM 3H8'18Bl!B J = 5. - . . m· 

·l 

,, 

7DOOI9i>DO 

fM 65fi~----om~ 

Pwc.I •. Cpeiuee uOJie (2,6,7) H · 

8MIIJii!Ty.lt8 OCBOBHOI rSJMOHlOOI 

(!,3,4,5) B 30He p8CiimpeHIISi 0~ 

6HT cynepinlltJIOTpoBS. I - &Itcne

pHMeBT; · 2 - asoxpoHHoe no.-e ; 

3- paC'lCT! q = I, olm = 5; 
4 - TO ze, HO q ~ 2; 5 - pac11eT: 

q ? 2, .-A. m = 2; 6, 7 - pac11eT: 

q '> 2 IIptl J.. = 5 J[ .J., = 2 . m m 
COOTBeTCTB8BHO •. 

KaK CJie.nye!' BS JIIC. I , :AJlll 
YB8JIK'I8HJIJI 1tOacfxlmUI8H'1'8 pacompe

IWI B 15 p83 (0'1' 0,32 .ItO 5) H8-

0dXO.ltJDilO · H8 ~CC'fOJDUDI "' 30 CM 

YJ116B:r:.mJI'l'l> COOTBe'l'CTBJDilml o6pa80M 8MlJJDITy;ey rBJMOHJDUI 1Ipllll8pil0 H8 

Io%, 11'1'0 BUOJIBe pea.mtsyeuo aa DpaltTmte. · 

Ha JWC. 2 IIOB888ml pesy.n.T&'fH IIHTer}lHpOB8HJIJI IIOJIHilX ypaBHemtl 

.JtBDeHJIJI 'I&C'l'llll B pBCC"DDT8HBOII B!'lme IIOJie (piiC.I, :tlp.BHe 2, 3) B Upe.I(
IIOJIOZ6HZB H8S8BilCDOrO OT qB&OBOro CII8Jil8HJIJI Hadopa 8H8pi'D ~ E · = 

=2 MaB/o6opoT. 
Pwc. 2. HSIIeueoe '18CTO'fH odpe

lll6HJIJI f, quH fCKOpeHU' d f I q 

x pasJta.~eau coce.-ma opdu .1 r 
B npollecce pasBKDR 8if4Je1tT8 ~c

IIIBPeBBJI IIJII IIOC'l'OJDIBOJI Hadope 

SHepru 88 odopoT. 

BI.D;Ho, 1!'1'0 ;yBe.D11eDe pas
JtS.IeDJI IIpOJrCX()Jtll'l' B '1'611808 ·· 

,_. I~ . odopo'l'OB, . BO BpeiiJI x0'1'0JIIX 
1180'1'0'1'8 odp8118JIJIJI11BC'I'IIlt JII8Br-
11188TCJI C 6,!3 ,1{0 6,00 IIJ;'n, 
'1'1'0 :sHsu:saeT e~~e•eu:e (asH •c-

1DO 110 120 ~cooopomtJI TIIIl B8 tit = q .srf • Ta1t JaUt B 
6'11 6't6 65£ rcoo 

IlDJIOTpoae upe,ltllOJ18l'88TCJI zc-

no.m.so:san fC:KOpiiiiVI) CBC'l'eM;f C q = 8, IIOJIY"'I8HBHI C,ltBIIl' (asH H8-

~SILI811 • aeodxO.JtDIO JJpiBDIBfl>. uep.r .1tliR ero yuem.meHJIJI. 

lipoB8Jt8HHoe 8J18.111'l'J1118Clt08 ~CCIIOTpeBB8 (&&OBOl'O ,JtBDe~ B 30H8 

pacupeBliJI ll8JIO c.~e~ee arpueoe N1!l c.nara. quH: . 
il i' ~ 21Tq p2

( 1-J12 )E l- i 1- ll .,.. _i_- ( -~~ 11 )doe L]( l-lo)
2 

(7) 
. ~ 1:::. tJ..- J..o) d.. <f.. -r/..u 11 r/..o ro ' 
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r.tte r 0 , d...0 - cpe.-e saa'lemra pam-ca op6:rn~ • m~eJmt p8oape
BB.fl B Ba'IIILIJ.BHI IIOIIeB'l' npo•cca; r, d.... • ax 'f8~e SBa"'8BJIJI. 

Hs ( 7) c.ne.DYeT, 11'1'0 eoT:r. .JtB8. IIy'l'B YJo!em.DieBBS c. 'r : ;rBeJlB'leBKe aa6opa 
8E6pl'JDI sa o6opoT • yYem.meae sow pasmt'l'Jm a®9K'1'8, T.e. Be.Jm'D'IHil 

(r-r0 ). Tax K8lt o6eone"DDT:D aa6op saepr&, SBa'IIITeJI:DBO npe:awauqd 
2 MsB/o6opoT, Be Jlp8.1t0'1'8BJIJI6TCS: BOSMOZBHII, 'BHI!MARrre 8B'l'Opa 6WIO 000pe- . 
,Jt0'1'0"16BO B8 B'l'OpoY JIY"TB• 

B pesynTaTe IIP<>Be.ltemmx "DDCJiemmx icCJie,~toBaHBI 6Wio noxasaao, 
"1'1'0 yMClWII6BII6 80HH p&SBB'l'Jm s{[rPeR'1'8 IIOZCT 6f:l'l':D ,ltOC'rlll'eyTO, ec.mt oy
IJICOTB6BHO OCJI86BT:t. BJDUmBe :BJ.mYQeBHI:IX ItCJie68Hd H8 npo~eco paoompe
BBS. )tml B'l'Oro IIpJl BH60pe ROB~ II8I'BII'l'BorO JIOJUI H8,1t0 )"m'l'HB8.'l':D 
qop11 op6B'1' ycKO);il'feJUio Ha pJ[0>3 JIOlt888H8 C%6118, JIOS:CBJDllt8.fl 11pBlUl)lli 

'l'paHcq,o~ 118l'HJITHoro nOJUI: :a ~e.mx yYem.meBBS qaso:soro c,JtBIII'a. 

r 

Pll:o.3. I - no:xpoou o6.18o'l':D, n - o6.mo'l':D y»eJrr[''eBBOro ItO* 
peB'1'8 p&CmBpeBB.fl, AR - lllllpiiBa Depe:xO.JtBOI SOBY, A -
8lm.llll'ry;JI;8 Blllll'Q8BDX KOJLedaBBI, R 1 - ope.JtBd p&.JtJyC 

lliQ"'l'P8BBel rp1J1DU1 D8p8XO.JtBOI 80BYo 

B BSoxpo&ol, D8p8XO.JtBOI B od.JaO'!'JI JB8.10AeBBOro ltOsci(Im;JI8B'1'8 
paoapeBU, KO'fOpYe )'CJIO:BIIO O'l',Jte.JrSmfCS: 1IJJ1r 0'1' ,lij)11'8 OJIBY"OOUSJ!'J.JIHMJI' 
.l!JIBI'AID!, uo «»oJWe. COBJUI.ll8J!IIIIID o ~eJDIHIII( ito.:n:etSanAID!, IIBrBil'l'BOe 
JIO~e O~eEBXOO:t. OX~ o6paBOM: 

· · 82 ( ~ lP) = B<r) + [ 88(1) -.1 88(1)] ·COS 6(\f·-ifz) -r 
6 . (8) 

+ ~ BzK(r-)~[8K(lf- 'f2·.,J] , 
r.tte Bs·It' 'f S•lt --sitOiie~e~'l'imme sHa'leBBJI aiiiiDTY".Jt • qas raproBIIlt 
II8I'BJl'l'BOro DO.Uj B - BSo:xpoBBoe DOJie; SBa'ICDe .t:.B8 (r) 88BI[OB'l' 0'1' 06-
JIBC'l'K. B. 06.mo'l'B I ABe = 0; B o6JiacD·H ABe Ollpe,Jte.mJlOC:D ~611 BB

'l'el'plpOBaBll.fl CBO'l'eiiH ( 6) , a B Depe:xOJtBOI 80B8 

a Bs ( r) = .~'"' :-__r-~ A B 8 U'2 ), (9) 

6 

c 

r,~te r 1 , r 2 - p8,1XHYCY l'Jl8BI[IJ; nepe:XO)lBOI .• SOBH. ~ 88BMJ'f&lldl0r0 -yra. ~ • 
~ttes, aSJIOJteHH8R :a ~CJiemml pac"'e'l' JtBDeDa u.c~ :a 'l'8lWII nOJie, )1.0-

CT&TO'IIHO npospa'!Ha. EcJm B npe~ pacqeTBX 111Jq1El8 SOBH p88BII'l'JUI 

aqxpelt'1'8 ,ltOC'l'Hl'SJm 20 CM (CM. pii0.2), '1'0 S,JteO:D ORa, 0"18:BK,JJIO, Be •OD'l' 

DpeBI:ml8'l':D liiHp1IBH nepex0,1tBOI . SOBH,.ltO'l'OpyJl ByDO c,JteJr&'l':D, Jt1Ut .fiCBO D 
(7), ae 60Jiee 6-7 OM. Pao11e'f UB8101ltX Dy1IK8. :a 'l'8JtOII nOJie uolt88u, '11'1'0 

DpOilecc paCDmpemm s8BJIII8eT Teuep:r.· ae 60Jiee 4-:x o6opo'l'OB, p88JI;uea:e. 

op6JII'l' .JtOC'l'Jil'&e'f 40 .o, Jllll1le• nonepe1U1He l!IIB:ftaBOH COXJl&:.'JDI'fCS:, a 49.-
so:BHI c,JtBJII' Y!ofemmucs: aa no:pS:ztox. . 

PesJ,"G'f&'fll paucmmmr :s p11,11; lypr.e ll8l'D'l'lloro uo.u, ,no.IJW&oro. 
llO paCCIIO'l'peBIIOI C:X811e 1 IIJIDMI,l8JDI B8 pro.I (Kpmae -l-7), BB :KO'l'OporO 
. CJle.Q"8'1', 1ft'O BJ~QH~~e CDJOOQ8n.Jila' r:paae; JteQ1 DoXpaaol • aeno-. 
:xpoaol od.laM_. • uepe:xo,~;~~ol sOD MeQT. BIIJII[ JIPIBO.Jtft x a••...., 
!peOJIIIIIX aaa.ea.t Cp8.1t118ro JIOJUI JI 8MKJDI~. OCBOBIOI r&JIIOBDII. 
B .ltllooep'1'8II;D noitasaao '1'8De, "l'l'O J1111 itcno.m.soll8BID[ .JtOO'l'a'l'o1!Ho 6~ 
moro Ito~eaTa paomJipemm op6JII'l' ( d...111= 4+5) BJDIIIBJ[8 DMeaemd BHo

mn ra];llomrit 1181'JD[THOro nOJUI aa acW91t'1' npeae6peDIIO M8JIO. · 

Tipo:ee,JteBBOe aB'l'Op<w p8CCIIO'l'p8BJle ,JtOJJyOKOB Ba ~11BOO'l':D ~BB.
BIIJI MarBJrl'BorO JIOJIJ! B SORe p8011D1p8HKJI JIOita88JIO, 11'1'0 llu,ttY ,JtOJJYCltOII 
aa :ae.mrcnm:r xol$llatlileam paCIIIKpeim.l! .o d.. • napa~~e'l'p811B II8I'BII'l'Boro no
M CYJI{60'l'BY"e'l' COO'l'BOme&e 

118111 +L).(B~) _ 2dB + ~n ~ _ Ad.. • __ i __ _ 
B; ~ 8 ifJ.-n-:i . d. :! - ol.(i+n) ' 
" .~28 /J 2 r.JJ:e BN =\.{ Nlut'. 

(IO) 

IIoJ(C'1'8JIOliiUl B (IO) K0Dp8'1'JU:IX 8U'Iead JI8D1DIIl JIOUSHJI88~, '1'1'0 B8JI6o
.ne uC'l'DI .JJ:OJI1Clt ••lti8JtHBB.8'lca aa ifloJMIIPOBBBII8 a&llll~'l'K ~(r). 
BaupDiep,. ~ BlmO.ltB DpO'l'OBOB C 8118~el 800 llaB · B'l'O}lU BpODJICWIU 

:a6JmsH r = 650 CM ,JtOJDitBa 6YT:D B npe,~te.na:x BN =-(fl,IOj:O,OO)·Io-4 T.Ir/J. 

B npo~eoce pa01Dp811U upo•c:xo_., (ec.u :a:ono.u.aye'l'CI; J:BUIRI8De . 
p88JI;U811U op611'1' B 5-IO pas) Jiepe:xQ 'll8p8S pe80DBCB08 8JI8118De ~ = I. 
O.ltBUO OitOpoon npo:xoz.v;euu &'fOro peaoB8Bca c'fOJI:t. BUIIK& ( d~ d~ f' ·. 
~' 5) , 11'1'0 Jlpil BmG.IIDIIIC* Ba npaKTlilKt )(OJJyCite · B8 nePBJ» l'al*OJIIllCif JICWI, 

KBlt DOD88BO B ,UCC8~,. p88011UC npo:xo.-.rca: deB cp8CD8BBOrO BC>o 

yaxea11 0~~ H:pK OYO'l'poM YJ181111118BD ~· CWIUO, BC8l')(8 JIIJIODD'fCII 

Y"CJlOBB8 Qr2 ?:: I/J.., ~.e.Jqll J..> OyMOhDoc'l':D co:xpasae!C.:.' · ... 

Bo n ra:ae pacCIIOTpeBa ll8l'D'1'BBS CBoftllal, Jlp8)(JIUBa1181111U MK 
BCCJl8J(OB&JDU: ~Jt'1'8 "paoapemm Ba ueupoBBOI JIO.J;UII ~JIOl'O ~ 
.IO'l'poB8 {311KU) • . 

CoBJtBBHII B Ja6opa'l'OJIIII .fliteputt upod.leu 3IIKI{ D81'f O,UUXOBHe 0 

MO.JteJIKP1euHII llpO'l'OBlDIII fOKOpli'MJieJI"ItOBe'UYJ) 811eprb ·• ee ndop aa 
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odopoT (B e,nmum.ax BH6p!'KH IIOKOJI), .a Trutllte. 't!BCTOTll CBOdO.D;HilX KOJieda

IDift H qil30BYJl npOTmteHHOCTl> CryCTKa. Ha 3MKI.l 6WIO BKCIIepRMeRTaJil>HO 

HCCJI6.ItOBaJIO IlJIPIJiliH6 npoC-rpaHCTBeHHOl'O · 3BpsJ.na Ha "<UlCTOTy ll.KC.IUIJil>HHX 

KOJie6alrn:ft nyt!KB, ,ItOCTRI'llyT Mll.KCliMam.HIDI cpe.znmft TOK 600 MKA, liTO co

OTBeTCTJ3YeT TORY IIJlOTOHOD 300-400 MAr C I974 r. Ha 3MKU npoBO,ItHTCJI 

HCCJie.ItOBaliHJI a@JeKTB paclllHpeHWI OpdHT, KOTOpUe IIOTpeOOBaJIH CYII!eCTBeH

HOft MO,IteJlHlf3aumi ee Mal'IDITHon CHCTeMU •. Tll.K ltaK . BTOT YCROpHTeJf.b pa6o
TaeT IIpK KpaTHOCTH .q, = I,· HiJMeHeHHJI, BHeCeHH!le B Mal'Hl'ITHOe IIOJie, OKB

:J!lBa.JIH BJIHJII!l'Ie TO..lJI:.KO HB l'BpMOHH'I8CKHe COCTBilJUIRliiB6 H He. KBCaJmCI:. 

cpe.nnero Mal'lmTHoro no.JIJI. 

Ha pKC~4 (Kji!BSJI 2) IIOK83aHB IIOJJY116HBSJI C IIOM011!1>1l MeTO,ItB, KSJIQ
lleHHOl'O D r JiaBe I , tpe6yeuaJI lf>o:I*B 3amiCKYOCTK B8 ( r) • 

> ,; ~ 

I 
~ 26[ 
L:! l!.. t ~ .. ::.-
;.22 f.---'--·-

_! 

0) 20 "'· . 18r ,~2 
Jfj X J' 1~ . 

';~ ~_rt· ' '". 2.···, '· \ . . . '~-~ 
10 6 . 

8 4 I · 

6 2 _;, ~. ' ' 

.. 88 90 - g2-- 9~ - ·-',;)6 : ~ ·-~~~ ~C -;c 

PRe. 4. AMn.mtory.na ocHo:aHoft rap.toHKRK 

(Rpu::eue I,2,3) H napaMe'l'p K = J_ (1+n) 

(XpHBHe 2
1 ,3

1
) B 30He XOHeliHKX pa,ItHyCOB 

311Kl{. I - BltCIIepm.!eHT 6~3 paCIIIKpeRKH op
, 6KT, 2 ·- paclleT npH K ::::. 9 (RpK:IiaJI 21

), 

3 - sltcnepHUeH'l'; 3' ...; paclleT no XpKBOI 3. 

JJ.m ~J.:BllOB8BlUI 'l'pe6ye~o~oro IIOJIR s.B

TOpoM 6Wia paspa60TSBB ,.CRCTeMa· BapKSiij~OH

HHX OdMOTOK, KB%,It8Ji. HS XO'l'Opta IIpe,ItCTBB

JIJieT co6ol IIJIOceyil nepKo,Itil'!ecKyll IIOCJie,Ito-

oo-rem.BocTL pa,!I;H8Jll>HLIX JIJilUII H JI;yr OKPyK-: 

HOCTel, COCTOJID\YIO H3 ,llpRMOI H o6paTHOI 

BeTBeft. B MBI'HR~!OM IIOJie TaKOI. TOKOBOI CorPJxTYPU npu:cy,TC'l'Bym 'l'OJILKO 

rajJ40mntK, KpBTH!le OCHOBHOI, H OTCyTCTJ3Y6T cpe.D;Hee IIOJie, Ha HeROTOJlOM 

BJIY'!peHReM pa,ItHyCe CKCT6Ma COS,ItaCT MarHil'l'Hl:lft IIOTOR odpaTHoro SHaM, 
liTO IIpiiBO,JtHT It fBCB't6HPIIl aJ.uumT;rnu rap.tomoot B BTOM MeCTe. PactteTHBJt 

3a,ItB"<Ul OIITHMHSarntH IIBpaMeTpoB .. BapKBUHOHHKX o6MOTOK .COCTOJIJIB. B :eu6ope 
IIX reoueTI>mi, B3Elm.IHOro no~oJEeiDIJI H TOXO~ IIpi! YCJI~mt~. :tt~o''66~cnettK-

. ' •, ' ' ' ,·. 
BaeTCJI: 

a) ,ItOCTSTOtruO doJU.moe (3-4) ()M 'pas,IteJielU!e Op6HT; 
6) y,Jtepxrume "<IaCTOT!l aKcHam.Horo.: ,ItBDe~ B npe,IteJiaX I, :3 < Qz <. 2, o. 

C IIONOI!II>Il 4-X 06MOTOR 6UJIO cqopomp<>BBHO, IIOJie. (pKC.4, RpHBSJI .·3 ) , 'litc

.tteHll!ll pactteT .ItBUeHM 'Lilcnnt B · ROTOJlOM noltlisaJI Tpedyeuoe YBCJirieH.ite 

pas,IteJiemm o:P6n (pi!Q. 5) 11 y.ItepXruiRe Qz B ByZHinr npe~eJiaX~ · · 

· :&idpamme napaMe'l'pu o614oToR IIPHBe,IteHI:l B 'ra6mme I • 

PesyJU.-ra.fu ti!ICJieRH!lX pactte'l'on .JtHHmmtll aqxpeKTa noKBSBJIH, a axc

IIeplDfeHTR IIO,ItTBep.ttHJIK, liTO ,ItJlll o6eciietteBltSI ,ltOCTS'l'OttllO OOJILillOrO ( t.l r P 

~2 CM) pas.itfileBltSI op6n Ha ooex asmAY'l'SX CJie,Ityu orpamttrun' riepB,iD 

II 

·I' 
.! 

!l .I 
,. 

~
I) 

l 
l 
{ 
j 

98. 

96_ . ' ' . c 
94. 

88_ 

PRc.5. Pactte'l'BHe TpaeRTOpm! liBCTml B soue ai{xlleRTa paciiiHpelliDI 
IIpK 8ltCII6pn!8HTaJil>imx 8H8llemmx MariDITHOl'O IIOJUI, 

Ta6.mnra I. IlaJ;m~M'JlY J!BPH~OHHKX odloloTox 

.u a. Rx 2h ·v~ C•. .I 
IIII (eM) (C*) (cu) (0) (0) . '(A) 

I 100,0 1!5,5 14,1 ·. 9,5 45 469,5 
" 

2 99,5 I06,5 . 9,0 3,3 45 !22,5-

3 94,5 98,5 9,0 2;2 45. 37,5 

4 93,5 95,5 II,O 1,4 45 -7,5: 

R.,, R,., - HB'IIBJILH!d .II ROHetUD:lJ pa,ltllyCU C?dUOTOR; 2h ~ 3880p Me.w,Ity' no

JIIlCaJIJ!; \:; O ·- IIeJliiO.It,; . i O ":' · yr~ ~BaSJC!I cepe.ltHHI:l M6M6HTa nepHO.JtHt{
HOCTll K OCR. KBMepu; I - . HOMHHaJil>HHI TO~ •.. 

rap.tOHHKy' .. MBI'HlilTHOro ,IIOJIJI ~01, B1z/B .~ ro-3 (Ha BTOpy!) rajJ40mnty 

H ee r~eHT .ItODyCK CYDtecne!Ulo MeHee zec'l'KIIA) • fil6op reoMe'l'pllll cHc

TeM!l OdMOTOK, He.odxO,JtHMO! .!WI XOMII8HcSnu HPI3111HX rajJ40HHK IIOJIJI, npo- . 
BO,JtHJlCJI c .IIOYOII!1>1l cos.ItBimol ~BToix>,~ IiporPawm MAFCOD, npe.ztH83HatteimoA 

,JWI. paC'IB.'l'& Mal"Hll'l'HOro IIOJUI Ilp0li3BOJILHO paCIIOJIOlleHHKX B IlpOCTpSBCTBe 
• ,.' :, •• - •. , • ! • ·., 

TOKOWX a.neMeHTOB . .ItBj'X TKllOB: ROJU.~BliX CerMeHTOB ll napa.JIJieJiemme,ItOB. 

IlapaMeTJlll oduoTOR .xoweHcSnD, KOTOJile ~ Bpa!l~mt qasu :r8J*OHJIXII[ 

paciiOJI8I'8JmC:L. Ha . IIJialtllpoBRe H. aa BuelliHel c'l'OpoHe :saxyyMHOA KaMepH 118-

pum, .npBBe,IteHU B T.aCSJnriJ.e '2~ , 

Cos~ CHC'1'8MB K~eH~OHR!lX.06MO'l'OR yCIIemHO HCIIonbSOB&HaC:L 

,It.1IJI YloleH:LilleBlUI 1U!3111KX .ra.IJ40HHK IIOJUI B SOH8 pB3BHTliJI ~RTB pBCillllpe

RU H . .nJUI: IIO,ItaBIIeHHJI ROrepeH'l'HHX p8Jtii8Jil>HliX ltOJiedaHHJ IIy1Dt8 B pell1018 
"flat-top• ycKOpeH.IIR. · 
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Tad.D:Qa 2. IJap1118'fPB ~K lCOMII8BCIInD JDDIJD:J: r&JIIOBD 

Heap· I 2 3 4 5 6 7 8 9 IO II 
Dapl 

R (ar} 25 35 45 55 65 75 as 95 35 IOO. IOO 
A R (CM) IO IO IO IO IO IO IO IO IO 20 20 
2h (Cir) a a 8 8 a a 8 8 64 64 64 
e co> 60 60 60 60 60 60 60 60 40 I20 90 

0 'P (0) 60 60 60 60 60 60 60 60 0 0 78 0 . 
I I I I I I I I 20 2 5 w . i-. (A) 5 5 5 5 5 5 5 •5 IO IO IO 
I I I I I I I I I I 2 

-
R.AR - cpe,1tBld pe,uyc K p&JtDJOJHUl DpO'!.aeoocn; 2h - aasop •a.v 
Do.DIC&D; 8 O - ,r.:~oJJU: DpO'f.SZeJDIOC'l'Jo U:areB'f&; lJ' O - yroJI DJmi'ISD 

K OCil DJ18pl; uJ - 11BCJIO BII'!'JtC)JS; :r. - MUCJD18J1J.11H1 :roE; K - BOMep 

Jt011118BQJJ18MOI raproDD. 

IlpoBe~eBHHe c 7UC'rlleM eropa BsMepeJDia: JI8I'HBTBOl'o IIOJDJ: SMKU B 

&XCII8pm18B'1'8JIJoB08 BCCJI8~0B8BB8 &c»8R'l'8 p8CIIIJipeBJU! IIORaSamt, "'TO xa
palt'f8~CftD IIo.im ( Cp8.1tll88 8H8118De 1 · ll8pw8I1;11S{ B Bli81DH8 r&piOBJDtlll} 

~pMIPOB8BU C 'fpedfeMOI 'foq&OC'l'JoD. 

lJa pre. 6 DOD88JIH aitcmeporeB'f8.1Wifle peafJ!l>'f&'l'H aMepeBBJI uoor
BOC'fJl 'fOJal U8K'fpOBOB B 80B8 .-.;eiC'fliU &ileK'l'8 . p8CIIIllpeBU. 

i, I 11. 

1.,...~ f•90" 

-~ 
90 95 (,~ ~ . 100 r

1
(CM) 

·" . J I z 
f•1t0• It 

I J1 . . - . 
~ . 

0 
qo 

,.z,0• 

' ' 

95 100.~""' 

PKc. 6. PaCIIpe.-.;UeBHe 'fOKa B 80Be a(lleK'f& 

pacapelliUI n pa~ &8BJI1'1'8X: a,«S,B
,ltii(J(IepeRJtMIU&II Mlllllem. Ar = 2 Mil, r -
D'ferp&.'GRilJr ... em. Ar = 30 Milo 

HSMep9BBII c ~pe~ao! Ml!lllem.D 

DODsiD!fD'l', ·1l'f0 IICP)elt'f p&CliiiJill8DR one'f.o:

BO :upoo.u8'l'CS: B JtD]I880118 a~OB 90°-
27f!J, ,llOCDl'U 118KCaJ1m. Ar ~ 4 CM Ba 

88JDQ"1'8 _ I80°. Bauae Ollpe,lt8Jl8HBOI Jto.D 

·~ JlelrJtf. O'fJteJieBBol op6eol • MJ1'P8B
JID llf1IKOII o6t.KCBJre1'CS ~ • 1l'fO • K8lt no:a
SHB81J'l p&C118'fBH8 ouem, . B8 SJI\Il 8Beprem-

118C:u:l pasdrc IIOZ8'f DpllmDIIa'l'Jo .ltODJCR 

.A W/W = Icr • HSMepemm c JmTerpam.aoit Mllt

mem.D C:mr;JI;8'fe.D.C'fB,Jlll'i', 'l'rO IIO'f8Jil 118CDJt 

B DpO~CCe pilCIDpeBU O'fC)"1'CTBYJl'f. Hs pe-
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3fJJI.'!ra'fOB, :ape.J;C'f8l!JI8BBHX Jl8 pi[c.6, BIIJtllO, "'TO 8CJ[I[- AJlll.l!HBOJtll Df11Jt8 
HCJIO.lllo30l!a'l'Jo Bd.DU 88JDI)"1'8 I80° . 8.181t'l'JlOC'f8!'B118CKOe J.C'fpoiCTBO C 84)
~ltDBBOI 'l'OJiliiiiBOI C8JI'fyllll 0,5 Q; TO ltQ~8H'f liHBO,ltll COC'fUII['f. .. 
99,5%. . 

B ID rJI8lle .lti:CCep'f~ K8JlOiteJIH pe8fJJI.'l'8'1'H IIOJte.&poB8JIBJi ~ 
HOI C.C'feiiH CfJI8pD,1DtliO'fpc)Ba, :mt:nmlJI CJWi CHC!'eMy :BHBO.lt& ~. HoCJle

,ltOJI8De 1181"1Dm1oro JIOJJJI OCYJ118C~OC:r. C IICliiOIII>» paneCKOl'O 110JteJIH
pol!8BIUl Jl8riDI'fOB B puma: MBCIB'l'fldax B 11BCJleHBOro JfO,ll;eJDIPOB8Bll.ll ~

JOlD 118C'fHit B DM8peBBClll 1181'D'fBClll JICJie. 

MarB:I:THu C.C'felfa CfJI8PDJDt.IIO'fJlOB8 ,-.;ODHa COC'fOJI'flo BB BOCHIJ[ C8K

'1'0JIIHX ~pUma: UeJt'l'pClii81'JDI'fOB CO : CIIBp8.nmam . BODICJIHIO[ B8JtOB81Uill

JC811J[. llo.J;e.Dipo.U8 1181"1Dm10ro II~- CSII.m Dp0Be,lt8BO DOCJl8JI;OJ!8'f8JQdiO B8. 

O.ltHOII ceeope B Ma011'1'8CSe II I:I5 • JtB1X CeJt'fOp&X B MBCIBftde )( !:5. 
HcCJleJ~;oJIIUIJ[e MOlteD Jl8l"Jifta B M&Oftllde M I: is JiosBOJJUo · CJteJJBn 

CJle.Q'JIIPle JJHBOJtH O'fHOCHe.nao JtOHC'fWJDJ;IlB ceuopa • · BOSIIODOC'fel IOP
IfiiP01!8BJUl 'l'pedJ'IIfOro Do.u: 

I. HsoxpoBBoe IICJie C '1'011HOC'l':r.ll .;t50• I0-4 TJI JIOit8'f 6H'.l'It IIQ.1y118BO 

llpx IIJIOCltOM MeaiiCJIDCHOM 8830pe ][ 4iOJIII8 l'pEIDit IIOJIDCJlllX B8KOBe1IBIDtOB 

B BK,lt8 'Jf;{r OxpyDOCTel. 3JieM8B'1'8MII 4iepapo:1!8BHS IIOJIJI JIOrY'f CJJ)"D'1'l. 

II8SH, paCIIOJIOK8BBH8 Me.,Jty' IIOJIIJCBHII B8ltOB81UDIJtOII B · IIOJIIlCOJI. 

2. C JIOIIO~D llllDIII, 1Kp8D.IeBBHX B8 doKOBBX IIOBepxBOC'fJIX IIOO!CBRX 

BBltOR81DIDOB • O'l'ltJIOB8IIJIS: o(loJIOii>oB8BIIoro JIOJIR JIO~ 'dH'.l'It J'II8Bltii8BII 
~o (ID-I5} ·Io--4 TJI. · 

3. 1JaC'fO'f8. 8KCII8J!ldiRX KOJiedamd BO BCeM ,ltDII830B8 p8JtJ[JCOB ;rcxo
peBHJI JIOZ8'f dH'l':r. IICJIJ'I8Ba B IIpe,lteJI&X !,35 ~ Qz ~ I,45. 

Ha OCBOJI8BBB 8'l'liX p88fJI:r.T8'1'0B dwm; paspado'l'&HH ~ C8R'f0p8 ;B 

llllcm'l'8de M I: 5. Ha JIIC. 7 IIORa881: odlpd BTI,lt &KCDeJIIMeB'faJl:r.Jloro C'feBJt&. · 
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PKc.7. 0 .. BKJt BKC- . 

IIeJ11MeB'1'8JI:r.Boro ·c~

.-.,a. 

' COC'fOJIIIero D JtB1X . 
C8X'f0paHX M&rBHTOB, 

·rc'fJlOIC'l'B8 »JJ ll8rJI]['foO. 

1IHX DMepeBd • C'fOJa 
fJIP&llJieluui:. HmrepeiiJIS: 

· J18r101'1'Boro JIOJIJI K ero 

aHamiS DpOBOJtii,DCl> 

C DOIIOIII>D p88p8do'f8B

BOI c T'f8C'meM 8l3'1'0pa 
. 



aBTOMBTH'ICCKOI cllcTeMH, pa6oTalll!eA Ha JIHHliH c SBM EO-IOIO. Hmte cqx:,p

MYJIHPOB8HH oCHoBHHe sa.zta'lH, xorop,~e 6wm pemeHH B pesyn'l'a'l'e. liCMe.Jto-

Ba.iml B8 B'l'OM CTetme. 
I. OUpe,IteJteHHe cTeneHH He88lt!THBBOCTH cyuepnosBAJDI noJieA 

, CeK'l'OJ)OB 
CJsBHeHlle pesyJil>'1'8TOB H3MepeHHA Yarmt:THOro IIOJIJI niE COllMeCTHOM 

H pa3,lteJil>HOM B096YIJ.temDr .JtBYX COCe.JtBHX CeKTOpoB Il0It8.98JIO, 11TO B38mf
BOe BllliJIHHe. IlJliiBO.ItK'l' R yuem.memm Ha (20j:5) ·Io-4 TJI cpe.ItHero nOJIJJ • 

OCHOliiOI (N = 8) rap,fOHHRH BO BCeM ,ltH8Il8.90He pa.JtKyCOB~ IIp!AeM qJoJII8 

8Tl(X :a:.alleHeHJIA TaKOB8, 'ITO BSaBMHOe BJDIJUIH6 He MOlleT 6H'l':& CROMII6HCll

poBaHO npoCTI:DI yBeJIHllCHKeM TOK8 B086YZ.JteHHJI Mai'HH'rOB. ll09'1'QMY ,ll8.1Il>

HeAmee MO,lle.mrp<>BSHHe IIOJIJJ H8 O,llHOII CeJtTOpe IIpoBO,llltliOCl> C Y'l:6TOM 9TC>

ro acM>eKT8 • 
2. ~J!!!)?OBaHKe cpelD!ero IIOJIJI 
B pesy.n.oraore l!H6opa reoueorpm1 nasoB oTKJioBeHHe HSMepeBBoro nOJJJI 

oT :a:soxpoBBoro Ha 9Tol MO.llBXK 6HJio yueHl>meHo B 2 pasa no cpaBBeHBm c 

M 1:15 ll He npeBHIII&eT ,±25•10-4 TJI Ha BCeX pa60"'HX pa,llJIYC8X (prc.8). 
C IIOMOII!I>Jl OOJtOBux llllDDI 9TO. OTKJIOHeHHe MOliHO yrteHl>lllHTl> ,llO ;tl0•10""4 TJI. 

30 

. 28 

24 

22 

f6 

' 0 

·30 

Pac. 8. Xoae'IHM re011eTp11.11 U01IIlCBOro aaxoue"'HD8 • Jl IIOJiy'leBBHe 

0'1'ltllOHeBU cpe.ItHero no.u oor :noxpoHlloro. · 

3. · :&i6op U8J!lii8'1'J)OB OdlioTOJt 'l'OBJtOI ltOppe!!J!! UO.U 

lilo,!te.upoB8Blle 06M0'1'0lt TOBXOI KOpPe~ no.u, p&CUQ.IOlleBBHX B8 

no:sepmocu no.D!Caoro B8Jt0Be11HDB., o6p81leBBol Jt ueJtUimol . n.mcJtOCTII:, 
• Jl8C118!'H . sa SBM, JipOBe,lttBBHe D.. OCHOB8 8ftX KBMepemd. 'no:aSa.u. 1ITO 

~ YJ18Hl>III8DJI OTUOHeBXI Cpe.ItHero Uo.M O'f KSOxpoBBOro C .;tlO•l~ T.l! 

/ 
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,llO ~I. ro-4 T.n Cl[CTeMa TOHROI :KoppeElUIJI ,llo.u:Ha COCTosrrr. liS 30 oCSuOTOK 

c i,;KCHMMr.HBM 'l'OKOM 300 A (M 1 :I) • 
Pac11e'1' ~eHHJI "l8CT.Jm B IIOJIHOCTl>Jl OTmlDOIKpOBB.BHOY noJie IIOK838JI, 

11'1'0 cuemeHHe ~Pass OTHOCHTeJil>ito B~B8IIp.ltEeHIIH He npem.rinae'l' 20o. BO Bceu . \ .. 
.ltK8D8SOBe ~COB. 

4. l.folteJI!)?OBaHKe CKCT8MH WC!IDI'J)eBJIJ1 Op61l'r 

. Tpe6yewe .ItJIH pea.n~~88)Jjm' SPO xS..eaeBJIS! M8I'BBTHOro no.M 6wm pac-

CtzH'l'aHH C nOUQIItDJl MeTO.It&, . HSJIOlleBHOro B r.naB8 I. JI,mr qJoJIIHPOllSHHJI 

Tpe6yewx H3MeBemd IIOJIJI B 06.iraCTH BHBO,ll8 8BTOpoM 6HJIO Ilpe,WIOlleHO · Iii~ 
Il0Jll>30l38T:& cneu;wal!'J.I{H8 MSrmt'lll CHCTeMH paCWHpeHlil.ll: .(MCP), KOTOpHe pac

no.naramCR B CBOOO.ltHHX IIpoue:a:yTKax MeaJJY OCBOBlOOolllt C8KTOpumot Mal'JU(-
'l'SMH (:pHo. 9). . · . · · · 

Pl!:c. 9, Cxeua Jl8CIIOJIOlleHliiJI MarmtTHOI 

CHCTeMH uaRJIOTpoHa. 

llOJie MCP coBIIS,llae'l' no HanpaBJierum c 

nOJieM C8KTOIJillX. MarHHTOB H IIpliiBO.ltHT K 

~em.meHHJl aMJIJIH'cy,ll!l OCHOBHOI rapdOBH_;, 

101 H YBe.n:il'leHHil cpe.ItHero IIOJIJI • .n.nn:· .ll~ 
nOJIHHTeJil>HOI KOppeJCniU[ Mami!THOro IIOJIJI 

czcTeuu pacmapeHHH op6HT HCIIOJil>syeTCH .. . : .· .. 
yBaXK11eBHe MelliiOJIJlCBoro sasopa cex'lop-

HHX M&rHJITOB B ysKOI 30He KOHe~ pa

.JtKYCOBo 

B pesynT&Te noCJie,llOBa'leJil>HO npo
Be.llemua: pac'leTOB reoMeTpllH MCP;HX uo
lleJIIil:POB8lUUI COBM6C'l'HO C OCHOBHUUII Mal'

HH'l'SMH H 'lHCJI8BBOro 8H8JIHS8 liiSMepeBHHX 

IIOJieJ 6wm ual,lteHI:l onTHMaJU.HHe yCJioBHR, 

IIPH KOTOpl:lX o6eCIIe11HB86TCH YBeJtli111CBHe' 

pas~eJieDJI op6B'l' lltiJIOTl> .n;o A r = · 40 MM 

(:pHc.IO) 1 IIIif STOM qasoB!II C,llBHI' B so-

He, Ilpe,llllleCTBYJli!Oft ~K'l'y, He ·npeBI:l-. 
maeT HOCKOJil>KliiX rpa,llyCOB, a nonepe'IHHe 9MH'l'T8HCH HCKaE&DTCH Hesuaqa
TOJil>HO. 

5. PaC'I6T CJICT6MH OTKJIOHeHHH . .-. . , , 

IIoCJie .pacmHpelmSI op6HT OTXJIOHeHHe IIy1IK8 sa npe,lleJIH ltaJiep,t ycxo

pRTeJIJI ocyriieCTBJIJI6'l'OH C IIOMOII!I>Jl CHCTeMH, C'OCTORII!elt liS TpeX 9JIOMeHTOB . 

(pac.9): cerrryMHoro Wll'llHTa c IIOJieM 0,1 T.n, 4JoKYCHPYIII!ero uarnua c· 
rpa,lllileHTOM -2,2 TJI/u, KOTOpHI pacno.narae'l'ca B anepzype .o.n.Horo liS uar

HHTOB CHCT8Mll· paCWHpOHHH,H OTKJIOBJDJ~tero ·MS.I'HHT8 C O,llHOpo.ItHI:DI nOJIOM 
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R' 
t~J' 

-88 

. -90 

-921 656 - t.~il 

-94 

·9& 

. 'f~no· 

·-.&b] J. -- 664 R ""'' 
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i-""<'2.3~J \j.\_ 

PKc.IO. Ilpo~eec paaBBTHR ~KTa 
p8CIIDipeHlUI H8 qJaSOBOI IIJIOeKOeTB 

p8.ItB8Jil>Horo .ttBBZeHBJI ~ SSBJIY
T8J.Il.Horo yrJ18 tj' = 270°. lJ:itCJ18 
BOSJie axnzneOB - HOMepa paetteT

BilX o6opoTOB. A R0 - IIIBpBHB eno-

6o~ol OT ny'IK8 SOBH • 

-!,6 TJI. OnTDolaanJU~ USJ8MeTpOB 

3THX 3Jieii8HTOB {BeJIJI1mHH 118I'HHT

HilX nOJiel, aaHMYTU pacnoJioxeWUI, 

yrJIOBlle npc>TJD[8HHOeTll) nOim38JlB, 

"1'1'0 BHyTpH eRCTeuH OTMOHeHlUI 

nonepe'I!Hoe eetteBRe IIyttKa ue yBe
JIR'IRBSeTCSI, 8 M8ltelDI8Jil,HOe pl.3-

.tteJieJme op6HT .JtOeTlll'aeT nepe.n 

OTKJIOHRICI!lllM MariDITOM 150 MM. 

PactteTH H8 3BM reOMeTPH:H 3JieMeHTOB eReTeMH OTKJIOHeHBR npo.tteMOH

eTpllpoB8.liH, 'ITO ltX KOHeTpYKUHJI 6y.neT HeCJIOmt8 B RSro'l'OBJieHH:H. • 

OeHOBHHe napBMeTpH MarHBTHOI CBeTeMH cyne~O'l'pc>H8 rrpHBe.tteHH 

D Ta6JJ::Hne 3. 

Tad!!g@ 3. 0CHOBHHe n~payeTpH MarHRTHO! eBeTeMH M I:I 

tJB:CJIO eelt'l'Opc>B 

lbiBMeTp M8I'HBT8 no 11IJtf1 
D.ieOT8 eeKTOpa 

Bee eexoropa 

lfa'18JI],Jrnfl p8.ltBye nOJIJlC8 

KoHe'IHb!l p8.ltBye ll0JI])C3 

l.l9JKIIOJIIOCH!lii aaao-p 

Ilonepe'!Hoe ce'lEiHue o6MOTKII 

AMnep-BHTRK H8 eeKTOp 

IIJIOTHOeTL 'l'Olm no- Me,li;B' 

_ r.b!Hoen IIBTSHBJi Ha eeKTop 

CpeJtHee noJie sa IJB,JtHYce .maeKUD 

Cpe~ee llOJie H8 KO~e'IHOM p8.ltByee 

lilpa:BitU M8I'BJmloro DOJUI 

1Jae'l'OT8 pa.lt118JILH!lX JtOJie68HBI 

1JaCTOT8 8XCB8JILHHX'JtOJie68HBI 

liiiCJIO OOIIOTOK . JtOppeJtlUDI 

.AMnep-BJ(TKB 06MOTOK JtOppeKIUlll 

J.l 

{eM) 

(eM) 

(T) 
(eM) 

(eM) 

(eu) 
(cu2) 

(xA) 

(A/r.oi) 
(KBr) 

(TJI) 

(TJI) 

(A) 

8 
I9IO 
855 
625 
2!0 
700 
9 
I5x50 
!95. 
2,4 
200 
0,4 
0,75 
!,5 
I,I-!,9 
!,35-!,45 
25-30-
25~300 

OCHOBHI:lE PE3Y.1IbTATll.I!JfCCEPI'AWiOHHOtl PAID'l'll 

I. IfiepBlle paeeMOTpeH8 B03MOmtOeTL BenOJIL30B8HiHI 3!l$JKT8 p8CIIIlt

pellKJI Op6RT ~ BllBO.lt8 '18enn:t H3 eeKTO:pH!lX nmtJIOTpc>HOB e mieOKO! Kpa.T

HOeTLlD ycxopeHBJI. Iloim38HO, · trio ~ sTol ~eJIH Heodxo,ltHMo cnemtaJILHUM 

o6pa30M OJtHOBpeMeHHO B3M8BHTL p8.ltB8JILHbl8 3aBReHMOCTB BMnJIHTY.ltU OeHOB

HOI rap.!OIIBKH B epe,ItHero MarHHTHOrO noM, Haft.tteH MeTO.lt paetteTa Tpe-

6yeMb!X X8paKTeplleTRK MarHHTHOrO noJIR H e03.lt8H8 eHeTeMa·nporpaMM ~ 

3BM, e nOMOIIU>ID KOTOpHX 6b!JIO npo,lteMOHeTpllpc>BaHO DOJiltoe pa3,lteJI8HHe pa

,ltHaJILHNX 3MK'1''1'8HeOB ny'IK8 B o6.naeTB KOHe'I!HNX ·· p8.ltHyeOB C8KTO:pHb!X IJ;KK

JIOTpDHOB. 

2. Paspa60T8H8 M8.rJmTHM CHeTeMa, npe.ttH83H8'1eHHM ~ ReeJie,ltOB8-

HHJI a<IxJ!eKT8 paeompemur Op6HT H8 3JI8KTpOHHOI MO,lteJIH KOJILUeBOro UHKJio

TpoHa. ~pMBpoBaHHoe e Heo6xo.ttHMol TO'IHOeTLn MarHHTHoe noJie noaBOJIH

JIO 9KenepzMeH'l'aJILHO nO,ltTBepnBTL HSJIH'IBe ~KTB pacmKpeHHH H npoBeeTR 

ero RaytteHRe B o6bl'IHOM ~ "flat-top" pellltMe yexopeHmR. lloJIY'IeHHue sxe

nepHMeHTaJILBHe peayJILT8Tbl no H86JII),!teHBD ~KT8 pacnmpeHHJI H8XO,ltS!Te.ll 

D eorJiaCRH e peayJILT8T8MH.'IBCJieHHHX paetteTOB. Paee'lltT8HH8.11 H8 OeHOBe 

9KenepMMeHT8JILHNX .ttaHHUx a~eKTBBHOeTL BHBo.tta ,ltOeTHr8eT 99,5%. 
3. Ilpone.tteHH MO.tteJILJrne HeCJie,ltOB8HH.II MBI'HRTHOft eReTeMll npoTOHHOrO 

eeKTo:pHoro UHI<JIOTpoHa Ha 3Heprltl) BOO MaB. ~p.mpoBSHO HaoxpoHHoe no

Jie e TO'IHOeT~n +25·IOi4 TJI. Ha OCHOBaHHB 3KenepmMeHTaJILHHX .naHHNX no

Kaaaao, 'ITO e nOMOIIU>Il IIIliMM B 06MOTOK TOHKOft KOppeKUHB noJISJ H30XpDHHOe 

noJie .noeTRraeTCH e TO'lHOeTLD +IO~ TJI. . -
4. IloKSaaao e nOMOIIU>Il pactteTa .ttHHaMB'IeeKRX xapaxTepze'l'RK ny'IK8 

B citJop.mpc>BaHHOM MarHHTHOM noJie, 'ITO BO Bee! 06JiaeTB yeKOpemUt ·eY!IIe

eTByeT · axeRaJILHBJI R pa,ltH8.1.1l.HM yeTOft'IBBOeTL nueHBR IIyttKa, npH BTOM 

'18eT0'1'8 8Kei'!8JILHHX KOJie68HBI H8XO,ltHTC.II B Tpe6yeMHX npe.tteJISX !,35-!,45, 
a qasoBOe CMellteHRe nyttK8 OTHOeHTeJILHO yeKOpsmllerO Hanpmr;eHRJI He npe

BHIII88T 20°. 
5. Ilpe~oieHa exeMa B e.ne~H paetteT reoMeTPHR 3JieMeHTOB cze~ew 

paemKpeHHH Op6RT B 06JI8eTH Bb!BO.lt8 npoTOHHOrO eeKTOpuOrO UHI<JIOTpc>H8. 

6. IlpoBe.tteHO MO.tteJIHpoBaHBe M8I'HBTHOft eHeTeiiiH pacnmpeHHH O}l6BT: 

UyTeM 'IHCJI8HHOrO 8H8JIB38 H3MepeBHoro nOJIJI Hal.tteHa OllTRMaJILHM KOH~
rypl.UHJI eHCTeMll,. o6ecne'mB8mt8JI nOJIHoe pas.tteJieHRe ny'IKa Ha .ttBYX noCJie

.noBSTeJILHHX o6opoTax. 

7. D.l6paHH napaMeTpu Mai'BJITHoro nOJIJI H pacc'IBTaHB reoMeTpHH. sJie

MeHTOB eBeTeMll OTKJIOHeHHJI Dy'IK8 0 OT.tteJieHHO! Op6HTbl. ITOK888HO,~'ITO 
RcnOJILsoB8Hlte TpeXBJieMeHTHol eHeTeMbl o6ecn~'IBB8eT BHBO.tt '18enn:t za·RB
Mepu yeKOpl'l'eJIR npB H83H8'1:11TeJILHHX BeKSaeWUIX nonepe'IHHX 3MRTTaHeOB. . 
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