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B podore noeAcrosneH cnocod 4~cneHHoro MOAen~posaH~~ pocnpeAeneH~~ 

MOfHMTHOfO non~ -no POAMYCY M 03~MyTy B pa6048~ odnOCT~ M30XPOKH~X U~K-

nOTpOHOB. fln~ 30AOHH~X OTHOW8HM~ ~ MOHOB, KOH84H~X 3HeprM~ M nopa-

MSTPOB 3fl8KTPOMOfHMTO UMKflOTPOHO onpeAen~eTC~ KOH~~rypOUM~ ~ene3H~X 

MOCC, ~OPMMpymm~x rpe6yeMM8 pocnpeAeneHM~ MOfHMTHMX none~ C T04HOCTbffi 

oKono 5%. 
~ccneAOBOHM~ BKnffi40nM cnSAYffimMe ycnOBM~: 

1. 0THOW8HM8 3H048HMH CP8AH8rO B03AYWHOrO 3030PO K AMOM8Tpy nonmca 

U~KnOTPOHO MOno; 

2. $QpMMPOBOHM8 pacnpeAen8HM~ MOrHMTHOrO non~ UMKnOTPOHOB OCY

WSCTBn~eTCH TOnbKO C nOMOWbffi ~ene3HMX MQCC; 

3. YpOB8Hb CPSAHSrO MOfHMTHOfO non~ <B> orpOHM4MB08TC~ senM4~-

HO~ 1,5 
4. 

~ 2,1 Tn; 
MOKCMMOnbHM~ yron CnMpOnbHOCTM C8KTOPOB 

MOA8nMpOBOHM8 MOfHMTHOfO nonH M30XPOHHMX U~KnOTPOHOB OCHOBMB08TC~ 

HO M8TOA8 MOrHMTHMX conpoT~Bn8HM~ /1,2/ M Y4MT~808T ycnOB~~ YCT0~4MBO

ro yCKOPSHM~ 4QCTMU 8 M30XPOHHOM UMKnOTPOHS /3,4/. 

D 
r 
~ 
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Q. 

2. YcnOBHYB 0603HOqeHMH M CMMBORY 

2.1. UMKnorpoH. 

- AMOMerp nonmca UMKnorpoHa; 

3KC. - POAMYC BMBOAO MOHOB; 

CTOPT- HOMM8HbW88 OTHOW8HM8 MQCCOBOfO 4~CnO MOHO K ero 30P~AY; 

3H048HM8 MOfHMTHOfO nonR B U8HTP8 YCKOPMTen~; 

- CP8AHM~ B03AYWHM~ 303op; 

3KC. - yron CnMpOnbHOCTM HO KOH84HOM POAMYCS YCKOPMTen~ ~3 KC. 
- 4Mcnp odoporos; 

Wl,jJc - yrnosa~ npor~meHHOCTb AYOHTOB, C8KTOPOB ~ AOn~H UMKnOTPOHQ 

X·. • ,,,,,. 

COOTB8TCTB8HHO; 

40CTOTO OKCMOnbHhlX 68TQTOPHHMX KOnedOH~~ 40CTMU~; 

- POAMOnbHhl~ rpOA~SHT MOfHMTHOfO non~, nOAn8mOWM~ KOMnSHCOU~M 

IKene3oM; 

- f80M8TPM48CKM8 nopOMeTp~ KOTYWKM B036Y~A8HM~ M ~pMO 3n8KTPO

MQfH~TQ U~KnOTPOHQ. 
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2.2. napOM6Tp~ POCCMOTP~B06M~X YPOBHBH~~. 

7' - TBKYUl~~- POA~YC; 

r noll.- POA~YC nollKICO; 

«B>> - cpeAHee ""'"""oe none Te ; 
(tt> - CPBAH~~ MOrH~THO~ npOH~UOBMOCTb ffl6/1830; 

(B>l - CPBAHee MOrH~THOe none HO POA~YCB 7( ; 

tf.£ OTHOC~TB/lbHO~ MOrH~THQ~ npOH~UOBMOCTb 06liOCH1 [ 

~~ -.CPBAH~~ OTHOC~TBllbHO~ MOrH~THO~ npoH~UOBMOCTb; 

f! MOKC.- MOKC~MOllbHO~ MOrH~THQ~ npOH~UOB~OCTb ffl9li930t 

/ - 03~MYT011bHbl~ yron; 

A 
t 
e 
de 
¢ 
s, 
'fx,r1 

- nliOCKOCTb; 

- POCCTO~H~e no OC~ Z ; 

- MOrH~THoe Honp~JKeH~e Ha conpon-1BlleH~e R ; 
- POCCTO~H~e MB~AY HOTYWKO~ ~ MBA~OHHO~ nllOCKOCTbKI; 

- MOrH~THbl~ nOTOK; 

- POCCTO~H~e MBJKAY MBA~OHHO~ nnoCHOCTbKI ~ JK911930M 06liOCT~ [ 

- yrliOBO~ npOT~JKBHHOCTb CBKTOPO ~ AOli~Hbl U~K/lOTPOHO. 

3. CxeMO POC4BTO MOfHMTHOA CTPYKTYPY UMKnOTPOHO 

Ha nepBOM atone onpeAell~eTC~ POA~OllbHbl~ npoW~Ilb JKBJ183Hb1X MDCC 

OAHOPOAHbiX B 03~MYTOJibHOM HOnpOBliBH~~, o6ecne4~BOKIUl~~ nony4eH~e ~30X

POHHOrO pacnpBABliBH~~ MOrH~THOrO nOilR no POA~YCY All~ YCKopeH~~ ~OHOB 

C HO~MBHbW~M OTHOWSH~eM 1t , B~4~Cli~KITCR POCCTO~H~~ OT MBA~OHHO~ 
nliOCKOCT~ AD nosepxHocr~ JKelle3o (p~c. 1). 

Ho BTOPOM WOre POCC4~TbiBOKITC~ reOMBTP~~ CBKTOPOB (p~c.2) ~ 03~My

T0/1bH.ble pacnpeAelleH~~ MarH~THoro non~ c uellbKI nollytteH~~ rpe6yeMoro All~ 

WoKyc~posK~ ttacr~u 3HOtteH~~ Wllarrepo MOrH~THoro noll~. 

Ho nOC11BAHe« CTOA~~ POC46TOB, OCHOBbiBORCb HO nOpOMBTPOX Bb16POHHO~ 

MOrH~THO~ CTPYKTYPbl All~ ~OHOB C 1t CTOPT' All~ YPOBHe~ MOrH~THOro 

MeAHaHHa~ nnOCKOCTb 

r 

P~c.1. reoMeTp~~ KOJlbUBBbiX W~MM. 
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non11 6oJlbW11X B0 11 j > 4-crapr onpeAeflRIOT rpe6yeMble p~cnpeAeneH\111 
MOIHI1THbiX nonetl s 0311MYTOflbHOM 111 PD.IIVIOflbHOM HOnpoaneH\11\tl IB(r, -tfl"') • 

TOK\1M 06P030M MOmeT 6WTb r1011Y48HO "p0604011" 11\'\H\111 HOCTPO~KVI U11KJ10Tp0-

HO II Eo- ~ "' 3H048H\11l reOM8TPlit48CK\11X nopaMBTPOB ,CTPYKITYPbl d ~ xi,j,k 

B 30811C\1MQCT\1 OT TOKO B036yMA8H\1R ·3118KTpOMQIH\1TO U~KJlOTp~HO /5/. 1 

3.1. onpeAeneH\18 POA110llbHO~ KDHI11rypau1111 mene3HYX w~MM. i 

C 3TO~ U8Jlb10 r10J110C UI1K1101POHO bo36\1608TCI1 HO n KOH~8HTPI148dK11X 

Koneu (c nnocKOCTHM\1 At, l = 1,2~ ••• ,11 (plr1c.3)) c TOfl\II\11HO~ 6on~we~ 

f= ft·/ , B r1P8Ar10flOHI8H!IH1 O,IIHOP0AHOCH1 MOIH\1THOIO no~OKQ B KOJK)l,Ot'l 

06J10CTVI. lOKI-1M 06p030M lo1M88TCH C\18T8MO r10PO!lJ18!1bHbiX MOIHfVITHbiX conpo

T\1BJ18H\t1~, HO KOTOphlX r10A08T O,ll\1HGKOBO~ p03HOCTb MarH~TH~rO HOnp~~eH~H. 

Ll e< = Mz = • • . = M. = MMc> ! ( 1) 

z. 
r 

P~c. 2. CeKTOpHa~ crpyKTYPO ~3oxpoHHoro u~KnorpoHa 

;!:. 

0 
rnontoe 

s, S; Sn 

-8 
'--

tl8MarH. 

R, R; Rn-1 Rn 

-l 
I~ 

P~c. 3. Ce4eH~e MarH~THoro 3030PG ~30XPOHHoro U~KnorpoHa 

( 5 1 •. • Sn - PGCCTOHHV18 ~eppOMOrH11THbiX oneMeHTOB 

or Meti~GHHO~ nnocKocr~, R1 ••• Rtt - MOrHiiiTHble 

conpor11sneH~H). 
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Aanee pacc4~T~aaerc~ POA~OnbHoe pacnpe,11eneH~e MarH~THoro nonH ~ MeA~OHHO~ nnOCKOCT~ YCKOP~Ten~. An~ KOPP6KU~~ CnO,IIO MOrH~THOrO non~ ~cnonb-
3Y6TC~ cneAY~ma~ 30B~C~MOCTb po,ll~OnbHoro pacnPe,lleneH~~ or reoMerp~~ 3030p0 U~KROTPOHQ, nony4eHHO~ ~3 on~THMX ,IIOHHMX ~ ~6HOM6HOJ10r~46CK~X ~ccne,lloaaH~~ (np~HU~nos): 

r,11e: 
I - reoMerp~4ecK~~ ~Ofnop KoryweK BoJK6YIKA€H~ll ( r > r non~co), n POA~ORbHM~ ~OKTOP, 
ill IDaKrop cpe,11Hero B03AYWHoro 3a3opa, 

1¥- MOTBP"'"'"'~ WOKTOP, 1'!-l'((li.). 
YpaaHeH~e (2) on~c~aoer POA~OnbH~e pocnpe,11eneH~ll MarH~THoro non.R 

8 A~On030He OT 1,5 ,110 2,1 Tn. 
Pe3YRbTOTOM KoppeKU~~ POA~OJlbHDro pacnpe,lleneH~Jl MOrH~THOro non.R ,llflll ~30XPOHHOrO YCKOP6H~Jl ~OHOB C BM6pOHH~M ?THOW6H~6M ~ 308~-C~MOCTb 6y,11eT ~M6Tb B~A 

.B(r,o;4-,ttl=Bir,4-J•(B.(4 -B.(r,d; t'CIB.Vjj , (3) 
r,11e }3(7

1 
fJ- reOM6TP~46CKO~ 30B~C~MOCTb ~30XPOHHOrO non.R OT po-

A~ yea. 
BH04one onpeAen~IOTCll 3H04eH~~ B('Y, cf, f, t'1.) 

lJo,crapr ~ cJ ~ All~ KOIK,IIOrO ( -ro KOflbUO MOrH~THbl~ 
rf< = Ai · <B>, 

~3 30KOHO 0MO CR6,11Y€T 
• • ? ¢, = J., A; ·<13>, =Po l•1 ... 1 ' 

4.. = i .1._ 
R,r i·1 1?; 
e1 = e, = ... = e, = •.. = tJ. = tJ.,

¢,·R< = , , . = ¢1 ·R1 = , •. = ¢, ·R.,TorAo 

lit= 

4 

A 
,llflll ""Z cTl1pr 

nOTOK ¢ 
( 4) 

(4o) 

(46) 

(48) 

(4r) 

(5) 



( 6) 

(7) 

nonHoe MOrH~THoe conpor~sneH~e 

.llYillHOro 3030PO J lt1 H\Sfl€30 f -J 
KOJlb~Q BKJ1~4Q8T ConpOTlt1Bfl8Hlt18 603-

R,r- R,r, 6,Jr JaJ- + R,r, J1Ce-<. (8) 

""' Rr _1_ . ( J .,. hr ) 
A~M. (r't) 

( 9) 

Cpe,llHHA MOrHlt!THOA npOH(I!l.I08MOCTb h\8/1830 KOflbUO (t() npe)lCTOBJl8-
HO 3KCneplt1M8HTOJlbHO~ 308lt1Clt1MQCTbffi 
KOilbUQ POBHO 

(l't> ~/(«JJ;>;>) , Conpor"""""" i -ro 

1?( ~4-(s, + f= S•) 
A~ l'lt , 

( 1 0) 

r,lle ~- CPS.LlHiHl MOrHlt!THOA npOHlt1U08MOCTb H\811830 B 06JlOCH1 Z=Si :t{, 
3H048HIOl itt onp8,1l8JHIIOTUI 

t-s, 
f(: =....d.._ J ('(. (z} b ' t-s. ' 

' 0 

lt13 Bb1POIII8Hlt1~ 

i!-(1'() 

t'f.,(zJ= <t'l> -( <l'l>-1'!;)- e -l't,·r,.,. 

( 11 ) 

( 12) 

BeJH14lt1HO 1'( 1 ~ /( <B~) COOTBBTCTBYST 3H048Hlt110 MOrHl!lTHOrO nOM! B MS-
Alt!OHHO~ nflOCKOCTltl. ~HTerPlt1POB0Hlt18M ypOSH8Hlt1A (11) OnDC,Il8flA8TCA CPS.llHAA 
MOrHlt1THaH npoHlo1UOSMocTb s 111ene3e Ha nnocKocn1 Al yposHA l-s; 

( 13) 

~3 YPOBH8HVIH (7) lt1 ( 10) C118AY8T, 4TO POCCTORHltle St M8ltiAY M8Alt10HHOt'l 
nnoCKOCTb~ lt1 nosepXHOCTb~ ~ene30 30Blt1Clt1T OT T 
senlt14l-1Hbl n 

5 . .-!=s, ~/0 ._!-o)· «B» . (14) ' rt, \' {l't) <E>, • 
OOCKOnbKY t'f; ~/(.5;) TQ,30M8HH' f-Si ~X, 
B YPOBH8Hltll'IX (13) lt1 (1_4), nony4lt1M 
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x~ · <t'IJ +!- «B~.>.rrr+H) (15) 

X· ·(1'!)2;-r: ·t'f.(\l'fi-l'!·)·(e-f~·,;~•-1) (B>, l' (I'<J • 
1 ITo,,c l ~ 

C noMoutbiO Mero.n.a annpoKClllMOUVIiil no.nylll!lM peweHVIe AMi X;= /-sl ( .1\Mr 

X~-Si. ~Xi<~ ), f,ll,8 5;- POCCTOHHI-18 M81K)lY M8,llVIOHHO(i\ nflOCKOCTbiO V1 

nosepXHOCTbiO H\8!1830 (pVIC. 1), O,ll,HOPOAHOfO no 03VIMYTY UVIK!lOTPOHO. ~0!188 

POCCMOTPVIBOSTCH C8KTOPHOH CTPYKTypo li130XPOHHOf0 UVIK!lOTPOHO. 

3.2. CeKropHaH crpyKrypo. 
B npe.n.MAYUIBM P03A8!le onpe,ll,e.neH npo~lilflb mene3o, ~OPMlilPYIDutVIiil VI30X

POHHYIO 30BVICVIMOCTb MOfHVITHOfO nO!lR OT POAlilYCO Aflll VIOHO C OTHOW8HVI8M 

; CTOPT' Bo,cropr· nfl.>l ~OKYCVIPOBKir1 30P5Dfi8HHbiX 40Cr"VIU 8 OKCVIOflb-

HOM lr1 PO,ll,lr10JlbHOM HanpOB/18HVHlX ( Q'T 1 Q i> ) H806XOAVIMO BblnOI1H8H!t18 On-

P8A8!18HHbiX Tpe60BOHVI!il K B8!1V14li1HOM PO,Il,lilOflbHOfO rpO,Il,M8HTO MOfHVITHOfO no-

n' dfi.;rr ' wnanepy F(r) ~ /(Bcxlr)' BCt(r)) ' yrny cn,panb-
HOCT'~ /(7} CBKTOPOB. flil~ KOlll,llOro KOJlb'-10 C t-1H,ll8KCOM t 3030P B XOJ1M8 

5:r;; lr1 ,llOJH1HB 5
1

l 30Blt1CY1T OT POAirlYCO T . 3,ll8Cb St-- cfl AMI 

KOJlbUO • MarHMTH~B conpOTlt1BJ18Hlt1~ 8 3TOM CJ1Y408 nPBACTOBJl~~TCR 

BbiPOlii8HVI8M 

R _ R,, · Rxi 
Si - R . • R xi 

1' 

= Rr-2£ = R . . .fu 
' ,;. • 5< ¢ . 

"'!' . 1' 
Tor AD MOrHlt1THQ8 COnPOTlt1BJ18Hlt18 

_ Rs< • ¢si 
- ¢. ' Si - .¢:ci 

( 16) 

( 17) 

(18) 

)10Jl\11Hbl 6y)l,eT 

( 19) 

(20) 

('(!i. - BbiPOIH8Hir18 ,ll!Hl VlHTerpOJlbHO~ MOrHltlTHO~ npOHlt1UOBMOCH1 B 06110CH1 

5
1
,7 {-S~i , OHO!lOrML!HO YPOBHBHltlfO (11), C 30M8HOi1- X,=f-Sfft, 
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6y,lleT VIMBTb BVIA 

( X•·<I'O 

fr. = <Mi~x, +?Wo.tt'it•·(<rt>-tc,,J·t e- ~.:....:. A) 
I' <tO·Xt 

( 21 ) 

c !'(1c-/(B9,) " <I'C) -/(«B») , 

r,lle !If V1 !f'x - 03V1MYTOJlbHQH UlV1PV1HO AOJlVIHbl V1 X011~0 I.\VIKI10TPOHO. 

30BV1CVIMOCTb paCCTOHHVIH MB~AY M€J1V10HHO~ nflOCKOCTb~ V1 nosepXHOCTb~ 

~811€30 B A011V1HB 30nV1CMBOeTCH B BV1Jl€ 

C noMO\llb~ MBTOAO annpoKC1!1MOUV1~ onpBA€11HBTCH P0CCTOHHV1e S1r = f-XL 

A11H H04QI1bHOrO yCI10BV151 rfs Xi <f . ~1151 MOrHVITHoro conpOTV1Bil€HV151 B 

06110CTVI X011MO yCKOPV1T€/151 V1MB€M 

(23) 

C !'(xi= /(Bxc} . 
3H04€HV18 V1HTerpa/1bHO~ MOrHV1THO~ npOHV1UOBM0CTV1 ffix MOmHO nOI1Y4V1Tb 1!13 

ypaaH€HV1)'1 ( 11). ~11)'1 POCCTQ)'IHVI~ 5xi VIMBBM C11BAY!Oli\B€ YPOBHBHV1€: 

(24) 

TOK1!1M 06P030M npOV13BOAVITC)'I BM60p reoMeTpi!1V1 B03AYlllHOrO 3030PO UV1K110T-

7 



pOHO /l,JHI MI-1HI-1MOflbHOrO OTHOWBHI-151 ~ """ ~ CTa.pr , (p11C.2). 

3.3. onPBABneH•e pa6a4e~ n"""" ll0 -/(10!} ~"KnorpoHa. 
0CHOBMB051Cb HQ BM6POHHO~ reOM8Tpi148CKO~ CTPYKType, OnPB/l,SilHSM 

H806XO/l,I-1MYIO KOH~I1rypOU1110 lfl81l830 /l,ll51 110HOB C ~ > ~ crapT 11 ypOBH8~ 
cPBAHero MOrHI1THoro non51 B 6onbW11MI1 B

0 , c y4eToM HOCbiUJBH\151 lf!elle3a 
11 POA110ilbHoro cna/l,a MarHI-lrHoro nonH. BMpOIKeHI-151 All51 conpori1BneHI1H [ -ro 
Cll051 11 nO/l,SH\151 MOrHI1THOrO Hanp511f18HI151 HO H8M, OH01lOri-14HO ypOBH8HI1HM 
(4-) ••• (4-r), npe/J,CTOB!l5110TC51 8 Bl-1/l,S 

Bsi,j = B-,; (25) 

Rsw ¢s,,i = R,-y ¢a;; (25o) 

R,dBj) • f5dl9 = R.r( «B;»)·fPo{«B;>>) . (256) 

rAe B1 =B0 +J36 ·;f, f=1,2 1 ••• ; .B£<<130 4Ml 40CTI-1U c A > A onpe/l,eMleTC51 MOrHI1THoe none, pacnpe/J,eneHI1e 'Z 2 crapr 
KOToporo no 0311MYTY 11 PO/li1YCY YAOBil8TBOP518T YCilOBI15!M yCT0~411BOro yc-
KOP8HI1H 110H08. 8~411Cfl8H115! H0411HOIOTC5! C nepsoro KOilbUSBOro C!IOH: 
i = 1, B1 =B0 +BE , «B»j·< . YposHeH•e (256) ••eer '"A 

(s; + t;;,:')·B,1 = <<B>>r(<~"• \;;;~) , <z6J 
Cpe,~tH5!5! MOrH\1TH051 npOH11U08MOCTb t'tif OHO!lOr\14HO yp0BH8HI110 ( 11) 

8~411Cfl5!8TC5! 113 8~POifi8HI1H 

npo,~tOillfiOH pOC4eT~ none~ ,~tnH cne,~tyiOUJ11X Koneu, onpe,~tenaeM reoMeTp\110 lflene3o, HOK a n.3.2., C03AOIOUJYIO rpedyeMoe pocnpe/J,eneH11e MOrHI1THoro nona. 
PO/l,I10ilbHOe pocnpe,lleneH\18 cpe/J,Hero MOrHIHHoro nollH AfiH 110HOB c ~ >fcr....,
CPOBHI1BOBTCH C 1130XPOHH~M,I1 B C!ly408 60!lbWOro CM8Uj8H\1H no ~038 YCKO
peHHOrO trlOHO npOU8CC Bbl411Cil8HI1H nOBTOPHSTCH C j= j+/f . TOH /l,Ml 
BCSX Bbl6POHH~X 3H048HI1~ ~ onpe,1.18flH8TCH COOTBSTCTBYIOUjtrl~ YPOBSHb 
CP8AH8ro MOrHI1THOrO nollH 1-11111 ll11Hlo1H HOCTPO~K\1 1130XpOHHOro Ulo1H!IOTPOHOB=A:1 

8 



-20 

Z/cM 

P11c.4. Ce~eH11e 

Y-200: 

'~" 0, 

MOrHI'lTHOrO 3030pO ~1-lKnOTPOHO 

d4=6,6 CM, ~crapr 2, 

s1,<5~>" 3, 6. 

P~c.5. Ce~eH~e MOrH~THoro 303opa Ul'lKnorpoHa 

Y-400M: df = 15,65 CM, 4cTQf1"= 2, 

Bo,CTI?pr = 1,5 T' s~Sx> = 3,6. 

9 



4. OpMuepu po]ctfeTOB reouerpM~ po6o4MX B03,4fmHLIX 
3Q30POB PHAG ~MKnOTPOHOB 

' I 

Pac~~TM npOBOAMJlMCb! HO 38M no COCTOBI18HHO~ HO ¢OpTpOH8 
BW4MCI1MT811bHOVi np~rpOMMe!. 

4.1. ~30XPOHHWA UMK~OTPOH Y-200. 
' I A + 1l ~11~ ~nora yCHOPlt1Tel15l Zmpr=2 (HonpMMBP, Hz), o,at>pT =1 '7 Tn. 

0=0,013 M, ?{ =0°, 7;J.=1M. Pe3YI1bTOThl Bbi4MC!l8Hl>1A npeACTOBJJBHHbiM 

BWillB M8TOAOM MOrHMTHWX C~npOTMBJ18HMt1 (pMC.4) C YAOBJl8TBOPMT€11bHOA 
I 

TQ4HOCTbm COOT88Ttrsy~r lnpOBKTHOA fBOMBTPMM B03AYWH0f0 3030P0 /5/. 
4.2. ~30XPOHHWA UMK~orpoH Y-400M. 
no POC48TOM MOfHl.1THiblx nonet1 UMK!lOTPOHO onpB,ll8!18Hbl POAltiOflbHbiVi VI 

03MMYTOJ1bHWVi npo~~JlM CBK~OPOB yCKOPMT8Jll1 (pMC.5), QTI1V140~~V18CR OT 
HOVi,llBHHbiX pakee /~/ MBTO~OM 4V1C118HHOfO PBWBHMR MOfHMTOCTQT~~BCKOrO 
ypOBHBHVHI ny~ccoHia/7/ MBIHee lj8M HO 5%. 

5. 3oKnki"WHHe 

B P060T8 nO~Q30HO, 14TO npBACTOBnBHHWM 3A8Cb MBTOAOM MOfH~THWX 
conpoT~BneH~~ B03MOmHo cl YAOsnersop~renbHO~ T04HOCTb~ onpeAen~Tb reo-

' M8TP~~ B034YWHOf0 3030POi ~30XPOHHOro U~KnOTpOHO, ~OPM~py~wera Tpe6ye-
MWB pocnpeAeneH~~ MOrH~r~wx none~. no4o6HWB sw4~cneH~R Moryr cnym~Tb 
AnR npB4BOP~TBnb~O~ OUBHK~, BW60PO HQljOnbHO~ f80M8TP~~ 3030PO U~KnOT
poHO C nocneAYffiW~M~ pQClj8TOM~ MOrH~THO~ uen~ YCKOp~renR no ypOBHBH~RM 
MOfH~TQCTQT~KVI. 
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