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HacTomnasi pa6oTa noceru:neHa nony'leHa10, au:anaa y a npaMeHeHRIO. npaean cyMM 

ansi Ce'leHRll B38RMOllellcTBRSI <!ioTOHOB C 8TOMHbIMR Slllp8MR. R ayxnoaaMR. lleHTpallbHOe 

M0CTO B Hell 38HRM88T R3Y'l0HR8 CBSl3R M8>KllY npaeRnSMR CyMM 11.irn ·C8'l0HRll 4>0Tonorn~ 

lll0HRH R ARc'nepCROHHb!MR COOTHOlll8HRHMH (n.c.) nnsi pacCeSIHRH <!>OTOHOB,. 

Bnepeb!e B03MOlKHOCTb nony'leHRH npaean CyMM anH Ce'leHRH 4>0TOSlll8PHOro norno

lll8HRSI aa(n.c.)6b!na OTMe'leHa e pa6oTe fenn-MSHaa, ron&n6eprepa R Tappa.Hrs (nanee 

/1/ 
rIT) - Oil HOii R3 C8Mb!X nepBb!X pa6oT no TeopaR n.c. R ax llpRM8H0HRIO It KOHKpeT-

Hb!M nponeccaM B38RMOllellcTBaSI '!8CTau. C TeX nop B aToll o6naCTR KB8HTOBOll TeOpRa 

nonsi 6L1n AOCTRrHyT 3Ra'!RTen&Hbil! ·nporpecc a e nOHHMaHaa npaHnanaallbHb!X eonpocoe 
. 12I . · 

TeopRR (cM., HanpaMep, KHary Boron106oea R WapKOB8 ), a B paapa60TK8 MeTOllHKH 

npaKTa'leCJtoro npaM8H0HRSI n.c. noaTOMY npeACT8BnS18TCSI onpaBll8HHblM .6onee nonpo6Ho 

paCCMOTp8Tb H8M0'10HHblli ffT noaXOll K CBSl3R A,C. a npaBRn CyMM, npaMeHeHRe COBpe

M0HHOrO annapaTa A,C. A88T B03MOlKHOCTb no HOBOMY OCMb!CnRTb R o6o6m~Tb CT8pb!e 

peayn&TaTbl a nony'IHT& pSUI HOBbIX coOTHomeaal!, npeACTaBnS110mRX 4>aaR'lec1tail· a11Tepec, 

illHpOKO H3B0CTHbl0 llRnOn&Hbl8 npaenna CyMM AnSI nornomeHaSI R3ny'leHRSI llpOR3BOIIb

HOH CHCTeMol! 'l8CTRU CBSl3b!B8IOT RHTerpanbl BRll8 

"' nop. 

CO cpellHRMB 3H8'10HRSIMR COOTB0TCTBYIOlllHX onepaTOPOB B OCIIOBHOM COCTOmIRR CHCT0Mble 

B <!iopMyne ( 1) uE 1(w) - Ce'leHRe ARllOIIblloro nornomenasi, n - nenoe nonolKRTen&aoe 

ami OTPI!ll8Ten&Hoe '!Beno. Bon11oeb1e q>yllKllBR oc11oeaoro cocTosinusi CRCTeMbl oobI'lHO 

B3B0CTHbl 3H8'lHTenbHO ny'lwe, '{0M B01IHOBbl8 WHKURH B036yl!(ll011HblX COCTOSIHRll, no-

3TOMY A8Hllbl0, nony'leHHbie C llOMOlllblO npBM0H0HRSI npaeRn cyMM fu.c.) • ima6onee 

H81l8lKHbl. npaeuna cyMM SIBnjllOTCSI OAHBM R3 rnaBllblX cpeacTB Ray,ieiriisi OOll!BX . CBOlfCTB 

<!>OTOSlll0PHb!X peaKUBll, noapoo11oe H3nOlK0HRe .. MIIOrO'lHCneHllblX peayn&T8TOB0 nony'lellHb!X 

e Teopua MepHoro 4>0Toa~i><1ie1t.Ta Ha. ocaoee n.c., coaepl!(KTcsi B K.Hare neeaualKepa
131

• 

01111aKO B03MOlKIIOCTH n.c., llO-BBABMOMY, eme aaneKO 11e RC'lepnaHbl. 8 ll8CT0Sllll08 
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Bp8MSI n.c. np11M8BmoTCR Al1R Bblq11cnea11g cpe.tUIJIX asepr11a norl10lll8HHR <j,OTOHOB pe31111q-

soa MY11bTllllOJibBOCTII, Aim 113yqeaag PSJJ:18 B&lKHblX CBOACTB gnepaoro raMHnbTOBH&Ba B Bon-· 

HOBbIX <j,yHKlIIIA RA8p (xapaJCTep OOM8BHblX CBl1, KOppe11gnug HyMOHOB B OCHOBHOM COCTOR

HBII B T.A. ). 

BalKllblM B AO "cnx nop 8Ill8 Be BCCl18AOBaBBblM llYBltTOM T80p11B SIBl1SleTCR BOnpOC 0 

TO'L!IOCTII n.c. 3Aedb BOOMO)KHbl TaJCll8 BanpaaneBIIR B 11ccneAOBaBBrot: 

I. IlonyqHTb n.c. Ba OCHOB8 001188 -OolllHX npeAl10)K8HHil B C 001188 mapoKoA oonaCTbIO 

npHM8BBMOCTlle 

2. OCTaB&RCb B paMKax CTap~x npeAnOCblllOK, Oil8BBTb TO'L!IOCTb n.c. (1). ' 

IlpH 113yq8HHH nepaoro Bonpoca Mbl oyp.eM HCllOllb30BaTb OABY B3 xapa1tT8pHb1X 'l8PT 

ABCll8pCBOHHOro llOAXOAa, BM8HHO, T8CBYIO CBR3h M8)KJ:ly Onp8A81l8BB8M 8MDnBTYA pacCelil

BBB npa BB3KBX asepr11BX B liCBMDTOTll'l8CltBM • ll0B8J:(8BH8M C8'l8HHA. 0cHOBOA nonyqeBBB 

PMA ABCll8pCBOHHblX npaBBl1 cyMM oyp.eT Tp800BaBBe COBM8CTBOCTB KanaopOBO'lHOA BBBapn

aBTHOCTB TeOpBB C pa3naqBblMB npeADOl10)K8BBBMB 00 aCBMDTOTH'l8CltOM llOB8A8BBB AMIUIB

TYA. paCC8RHBB. 

naCC8PTAilllR COCTOBT H3 BB81l.8HH51t qeTblpeX rnaa, 3aKllIO'l8BHR H npBllO)K8BBBo 

Bo" BB0A8HIIII <j,OpMYnBpyeTCB" Il8llb H8CTORill0A paoOTbl II A.aeTCR oomaa xapaJCTep11cT111ta 

paCCMOTp8BHblX BOnpOCOBe 

IlepBaB rnaaa AIICC8pTan1111 BOCIIT 0030pHblil xapa1tTep II llQCBlllll8Ba 113110)K0BIIIO OCHOB

BblX T80p0Tll'l8CKIIX p83yllbTaTOB, CBR3aHBblX C np11M8H8!1110M A.c. MB pacceBBBg y '."ltBAB

TOB Ha Mpax II npaa1111 CYMM . AllB C8'l8BBil ~TopaCill9Dl18BBB. 

Bo BTopoA rnaae Ba ocHoae p..c. A1111'paccega11a <j,OTOHOB B yc11oa11a 1tan11opoaoqso8 

/3/ 
IIHBapll&H';HOCTH nonyqeHO pellRTIIBIICTCKoe npaa11110 cyMM ToMaca - PeAxe - KyHa 

(TPK) AA!! aTOMllloro B MepBoro $QTOa$$8KTA II npaBBllO cyMM MR MarBIITBblX MOM8HTOB. 

AHaAB3BpyIOTCR np11ol1lllK8BIIB1 npllHBTbl8 npn BblBOA8 3THX np8BBl1 cyMM II Oocy)KJ:laIOTCB 

B03MOlKHbl8 BX npBM8B8BBB. 

B · TP8Tb811 rnaae aHanB311pyeTCB TO'lBOCTb <j,eHOM8HOllOrll'l8CltBX npaBBl1 cyMM B paM

KaX B8p811BTIIBIICTCJtOil T80plllle noKa3aBa T80p8Ma O TOqHoil JtOMII8BC8Illlll B npaBBl18 cyMM 

ToMaca-P0Axe-KyHa BMAAOB Bblcm11x_ MYllbT11non0il II nonpaBOK Ha 3ana3Abl»aH110 K AHIIOllh

HblM nep0XoAaM. 

Ilonyq8Hbl npaa11na cyMM AllH llBllOllbHOro K KRaAPYllOllbHOro norll0Ill8HHB <j,OTOHOB 

HyKIIOHBMB B MOA8nB 'JtBapxos II oocy)KAaeTCH PM Cll8fl.CTBllll 113 BBX. 

B 'l8TB8PTOA rnaB8 paccM~Tpa:Ba~B Bonpochl, ca9:3assble C: OllllC4HH8M pacceBBBB 

,<j,OTOHOB H113KOll qaCTOTbl. Oocy)KAa8TCR napaM8Tp113aJ1Hg MATpllllbl ynpyroro pacceBBHB 
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<j,OTOHOB B B113K08B8preT11qecKOM npeAene c.> ~ 0 II npllM8H8Bll8 A.c. AnR-<j,B311'l8CKOH HB

·TepnpeT&Illlll B Bbl'lllCl18BBR BB8A8BBblX napaMeTpOB (Koa¢¢un11eHTOB ll011RpH3yeMOCTB CHCT8Mb1) 

IlpllB8A8M OCHOBBbl8 pe3ym.T&Tbl B&CTOllllleA paoOTbie 

r 11 a B a II 

I. B § 3 llOK838HO, 'lTO penBTBBIICTCKOO npaBBllO cyMM TPK AllR aTOMHOro ¢oToa¢<j,eK

Ta BBl1B8TCB Cnep.CTBll8M A.C. 11 np11~8HIIMOCTII BMnyllhCHOrO npBOAll)K8HIIR AllB aMnllBTYllbl 

paccega11g <j,OTOHa Ha aTOMQ B BB3Ill8M np110llll)K8HIIB no nonIO 113ny'leHBB. 

0TKIIOHeHll8 CyMMbl can OCilllnllRTOpOB OT 8JlHHIIIlbI CBR3aHO C penBTBBHCTCKIIM xapax

TepoM ABll)K8HIIB aTOMBblX 3118JtTpOHOB II MO)KeT OblTb yqTellO C xopomel! TOUOCTbIO B paM

JtaX 11Mtiym.caoro np1101111)Ke1111a. 

. /1/ ' 
2. B § 4 oocy)KJ:laIOTCB nonpaaJtB K npaaany cyMM rrT nng gn0pHoro _ <j,OToa<j,<j,exTa. 

PaCCMOTp811bl ABB paallllqHblX MQTOAa nony'l81111R npaaana CYMM 113 A.c.: 

1) MeTOA, OCBOBallHblA Ha 11Cll0llb30B8HIIII nep11<j,ep11'l8CKOA MOAenH B3811MOA8ilCTBBil 

np11 Bb1Co1t11x aH0prnax. 

2) Hcnonb30BaHB8 A.c. 083 Bbl'lBTaHBll II BBHOro BIIAa KB83111lOKallbHbIX 'lA8HOB aMnn11-

TYAb1 · pacceRHIIB ¢OTOHOB. B IIepROM M8TOA8 nonpaBKa K IIMnyllbCHOMY np11011BJK8HIIIO rrT 
Bbtpa)KeHa 'l8p83 pa3HOCTb M8)KAY C8'l8HB8M B3811MOA8ACTBIIR ._BllpTyanbHOro IT -M830Ha 

C RAPOM II cyMMOA C8'l8HIIA C A CROOOllllblMII eyxnoHaMH ( A • N + Z t N H Z - qucno 

H88TpOHOB II npOTOHOB R gp.p0). liacneBBaB oneHKa nonpaBKII A88T 3H8'l8Hll8 llOPSlllKa 

10-20%. 

BTopoll M8TOA 3altllIO'la8TCR B paCCMOTp8HIIH HH3K08H8preTH'l8CKOro npeAena p..c. 

003 Bbl'lBTaHHll AllB pa3HOCTII T A(a, )- ZTP (c., )- NT" (c.i) aMnnHTyAhl paccerurng <j,OTosa 
. A . , P 

Ha Slllp8 ( T ) H AMIInHTYA paCf8RHBR <j,OTOHOR Ha CBOOOAHOM npOTOHe (T ) II HeilTpOHe 

( T ll ) • Hcnollb30BaH11e A.c. 083 Bbl'lllT&JIIIA Tpeoy0T 3HaHIIR BBHoro BBAa KBa3BllOKallbHblX 

/2/ 
qnesoB aMIInHTYAhl paCC8RHIIB. (KBa3Bl10KallbHblMB 'lll8H8MB aMllllllTyAhl pacceRHIIR Ha3 bl-

'B&IOTCR Bblp8llC8HHB, COA8P)K8JllB8 8 -<j,yHKilllIO H KOH8'lH08 'lllCllO llp0113BOAHblX l'J -<j,yHKilllll) • 

B llC8BAOCKangpHoll M830HHOll T80PHII IICKOMOO n.c. BM88T BIIA: 

ruyrr -I I oo p ll A 
o-

0 
• f a1o, (c.i)dc.> • 21: E !._ + j[Za (c.i)+No-

11
(c.i)-o-

1 1
(c.i)]dc.i + 

c., A M c., '°' o o 
nop. yrr _(2) 

+ 4,r
1 

e 
1 

[<A l</>*,p I A> - I <N I I ip*<f, IN 1 > 1 
I . , .. 

rA8 c.,yrr - nopor pO)KJ:18HIIR lla:OHOB H ycpeAH8HH8 np0H3B8A8HBR on0paTOpOB llHOHHoro-

nona · <f, npa: COBIIAAaJ?IllBX ·apryMBHTBX oepeTCB IIO OCHOBHOMY COCTORH~IO- SlllPB H COOTBeT

CTBYIOillllX caooOAKblX fiYKIIOKOB. Il0pable ABS 'ln8Ha B npaaoil 'lBCTH (2) coanaAalOT 'c 11.c. 

rIT, a Tp8THll 'lll8B 01Ip8A8AH8T B paMKaX Bhl5paHHoil MOA811H T80pHII nong ace' II01Ip8BKK 
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It HMllY;nhCB0My npHOlIHlK8HHIO rIT~ Bonpoc 0 nocneA0BaTenLB0M Bbl'll!Cneua ltBa3HJI0ltam.-:-

< BbIX 'IJI8B0B aMDnHT)'Abl B KaCTOSIIIl88 Bp8MH H8 pemeH II Tpe6yeT Dp0B8A8BHH < cneuam.Horo 

HCCJ18A0B8WISl'.o 

3) Ha OCH0B8 n.c. Ansr MarUTHbIX M0M8HT0B DpOK3BOnhHOA CHCTeMbl, ltOTOpoe nony

'18HO C D0MOIIlblO A.C. H Wl31t03HepreTH'l8CltOA TeopeMbl Ansr AMDnaT)'Abl ltOMDTOB-a~Jt-

/ 4-7 / 
Ta 

Q a ,,,a •<1&0 - v> - -1 • • f"' [aa(<,J)-aL("')]cl<,J (3) 
"'nop. 

rAe /&•·I' 0 ■ - D0nHbII MarHIITllblll M0MeHT CHCT8Mbl,, Q I M 11 • - 34pHA, Macca H 

CDHB, aR(L) - nonaoe C8'18HH8 B38HMOAeACTBHH <j,OToHa H '18CTKllbl C napannellbHblMH 

(aHTKDapannem.BbIMK) CDHpallbHOCTHMH, s' § 5 paCCM8TpHB88TCil a¢cl,eltT 38T)'X8Hl[il Mar

BHTB0ro MOMeHTa lfTltnoaa B HApe. Ilo1ta3aHo, 'ITO B paMXax MOAenH <j,epMK-ra3a AnH 

HApa AeAcnae npaHDKDa Ilayna Bbl3b!BaeT y-M8Hbmeaae anoMallbaoro MarHHTeoro MoMeH

Ta HyJtnoaa Ha 7-8%. 

IlOA'18pltHB88TCH TOT cj>az:T, 'ITO cnpaBeAnKBOCTb n.c. (3) SltBHBaneHTBa Dp8ADDnOlK8;_ 

BHIO O AOCT8T0'IHQ 0bICTpOA CXOAHMOCTI[ (6&ICTpee '18M ~ J pa3HOCTK 
111 Cl) 

Um ( a <c., }'- a ("')) • 0 , 
(lJ ➔ OO» R L (4) 

T.e. 'ITO CDHHOB8H 38BHCBMOCTb C8'18BHl! npa 0'18Hb BbICOKHX aaeprHSIX CTBll0BHTCH Hecy

mecTB81lHOA. 

L.!!._a_!!_~ __ n_J ... 

1. B § 6 AHDOllbllb18 Dp8BHna cyMM Bb!B8A8Hbl C Y'l8TOM SHeprBH OTAa'IH HApa. BenH

'IBBa nonpaBKH Ha OTAa'ly HecymeCTB8HHa Ansr HA8pHoro <j,OTOS<pql8KTa, HO arpaeT BalKHylO 

pom. npa nony'leHHH npasan cyMM Ansr nornomenasr <j,OTOHOB ByKnoBaMB. 

2. Y1ta3aHa CBSI3b M8lKAY npaBBnOM cyMM a -1 (El) H <j,ypbe-npeo6pa3oBaHB8M 

<j,yHKllBB napnol! KOppenSIDHB 3apHAOB B npOB3B01lbHOil CBCT8M8 'laCTBll ( § 7} • 

OTM8'18HO, 'ITO KOppenSIDBH HyKnOHOB B HAPS, o6ycnosneHHbI8 OTTanKHBaIOmBM KOPOM, 

cna6o snamoT Ba Bena'IBHY n.c •. a _
1 

(El) C IlOMOm&IO npaBana cyMM Anil MarHBTHblX 

MOM8HTOB HAep, 
1
naA1ieaaoro B § 5 • nonyqena Oll8HKa BKnaAa BbICmBX MyllbTanoneil B 

a1tcnepaMeHTanbnoe npasHno cyMM a_
1 

Ansr <j,OTopacmennenag HApa He 8 
• HailAeHnoe 

. ~I 
3Ha'l8HB8 COCTaBnileT npa6na3BT8llbHO 6% B, HaX0ABTCR, B. COOTB8TCTBHB C SKcnepBM8HTOM • 

3. Ha OCH0B8 A.C. 6ea Bbl'IBTaHBA B Tpe6oBaHBH Kana6pOBO'IHOil HHBapaaHTHOCTB 

nony'leao o6o6meaae n.c. ToMaca-Peilxe-Kyaa Ann nonaoro ceqeaan nornomeaan <j,OTOHOB 

np0B3B0llbHOil aepenHTBBBCTCJtOl! CBCT8Moil, ODBCblBa8MOA raMBllbTOHB8HOM H 

6 

\ 

ao - ia (Cll)dG.I - 2,r I <!D[H ,D11> ' 
, Cl.I tot 

nop. 
(5) 

rAe D -onepaTop ABnom.aoro MOMeHTa. . 

Pe3yllbT8T M0lKeT CSbITb c<j,opMynKpOBaH B BBA8 TeopeMbI O TO'IBOll ltOMD8HC81lBB B ,n.c. (5,) 

BJUISA0B OT nornomeHBH BbICmHX MyllbTBDonea B DODp8B01t Ha aana3Ab1B8HB8 It anez:TpB'le

CJtBM ABDOnhBbIM nepeXOAaM, DOCKOllbltY npasasr '18CTb paBeHCTBa (5) · <j,opMMbHO COBD8A88T 

c n.c. a0 (El) AnH aneJtTpB'lec1toro Allnom.a:oro nornomea:asr. 3TBM ycTpaHHeTCH OABB H3 

OCHOBHblX BCT0'IBHltOB BeonpeAeneHJ[OCTB, B03J1Hlt8Bmel! paBee npa CpaBH~HHB AHDOn&Horo 

n.c. u 0 (El) C a1tcnepBM8BTOM. 

4. B § 8 Oll8HHB88TCH TO'IHOCTb, COOTB8TCTBH11 n.c •. ao (5), Bbl'lacnennoro.B nepe-

SKCD 
nHTHBBCTCJtOA <j,eHOMe~onorH'l8CltOA T80PHH . smpa H SKCD8pHM8HTallbBOro n.c. 170 , rAe 

Bepxaalt npeAen BHTerpaposaHHB KOHe'leB a paseH.noporosoA aBepraa <j,OTopo)l(AeBHH Me3o- , 

/11/ /3/ 
BOB • IlpHM8HilH ltB83BAellTOHJryJ:> MOA8Jlb <j,oTopacmenneBHH ilA8P DpH BblCOltHX aneprHSIX 1 : 

Teop. ex.en. excn,. 
Mbl nony'IHM Oll8BK)', ( 17 o - lfo )/110 • 0,15. 

5. B nocneAB:88 BpeMH mapOKO o6cy)l(AalOTCH pa3nH'IBbl8 COCT8BBb18 MOA8nH 'aneMeH

TapBblX' '18CTHD. Cornacno STHJ.4 MOA8nBM < BOCHTenHMB Ba6nlOA88MbIX CBOACTB . CHMM8TpHH rot · · 
11Bnm0TCH KBapltH - <j,yHA8M8BTan&Bbl8 'ISCTHDbl, peanaay10m11e BHamee npeACTaBneue 

rpynnbl SU(3) • B § 10 B paMltSX MOA8nH ,KBapKOB IlDny'18Hbl n.c. ,11..:.1(El),11_;,l(Ml)H u_.(E2) 

AnH nornomenag <j,OTOBC>B ByKn0B8MH., PacCMOTpeHB8 STHX npaBHn cyMM Ilp8ACl'SBnH8T 

HHTepec, IlOCKOllbJty 0HH 11BnSI10TC11 cneDB<j,B'l8CKBMH npeACK838BHHMH MOAena Hae MoryT 

0blTb nony'leBbl aa OCBOBe 'IHCT0 rpynnoBoro DOAXOAa. Ilony'leBHble n.c. aaBHCllT Tom.Ko 

OT BHAa onepaTOPOB nnOTHOCTH aapHAa H MarHHTHOro MOMeHTa CBCT8Mbl B CBOACTB CHMMeT

pHH BOnHOBOil <j,yBKDHH OCB0BBoro COCT0SIHHil HYKnOBa (nocneABH8 Bb!0Hpanacb cornacao 

SU (6 ) CHMM8TpBH) • 

IloK;38HO, 'ITO b paMKSX 3-KBSpltOBOl! MOA8nH HyKnoaa BKn8A BC8X CDBHOBblX nepexo-
' . 

A0B B n.c. (7 -1 (Ml) BC'l8pilblB88TCH B030YlKA8HB8M 3,3-aao6apb!. Ilony'leHO BblpalK8HB8 Ang 

MaraaTaor:, MOMeHTa nepexOAa N -+ N:_8 'lepea BHTerpan OT ce'leHHH peaoaaricaoro <j,OTo

POlKAeHBsr ,,o -MeaoaoB Ha npOToae. Peaym.TaT cornacyeTCg c <j,opMynolt Bera, na a 

/10/ 
Ilaiica • nony'leHH9ll_ B p8Mlt8X SU(6) . CHMM8TpBB, C TO'IROCTblO 10-15%. 

3aM8THM, 'ITO BCD01lb30B8BB8 n.c. nnu onpeAeneHHH KORCTSHT CBH3B C H8CT80BllbRbl

MH 'ISCTHllaMB 'lepea HRTerpan OT napDHallbBOJ'0 C8'18BBH nornomeRBH BM88T, 00-BBAHMOMY, 

npeaMynieCTBS nepeA O0hl'IRblM MeTOAOM cpaBH8RBH mapBR peaoaaBca, TSK KSK npa STOM 

aBTOM8TB'l8CKB Y'IH~hlBSIOTCil Bee OTKn0B8BBH peaoaaa:caoro C8'18BHH OT <j,opMynbl BpellTa

BarBepa. 

8 npeAnonolK8HHH, 'ITO KBSpJtB HBnHIOTCH T0'18'1RMMB aapnlKeHBb!MB 'laCTBD8MB, 

nony'leHa CBSI3b n.c. 11 _ 1 (El) a u_8 (E2) c napaueTpaMH pacnpeliemmasr aapHAa npoToHa, 

HaTenpeTaDBH ABDOJ!bBoro npasana cyMM CBSI38R8 C TpyDHOCTblO aa-aa MeAnea:a:oro 
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y6blB8fllUI llO,ttBHTerpam,Horo Bblp8lK8HUI B n.c. a_, (El) C pOCTOM aHeprHH. KBa,ttpynom.Hoe 

npaBBIIO CfMM CB06o.ttHO OT 8TOrO He.ttOCTaTxa. Cim..lloe OT1Dl'IB8 lloC• a -a (E2) OT Sit"."' 

cnepaMeBTa (6011ee qeM B TpH paaa) CBBA8T8JlbCTBY8T O cyI!l8CTBOB811BB y KBapltOB co6-

CTB811IIOJ! anexTpoMarRIITHOJ! CTpyitT;ypbl, T.e. M830HHOro o6nau C Pa.ttlQ'COM, npeBOCXOASl

lllBM •1r::aapxosble" paaMepbl IIYJmOHa. 

r n a s a IV 

1. Iloxaaa110, =o eclIJ[ 

a) TeOpBSI Kanu6pOBO'IHO BHBap11aBT.1U1, 

6) KOMMyTaTOp onepaTopoB nnOTHOCTB aapw.a npB O.ttBIISKOBblX Bp8M8UX o6pama8TCSI 

B IrJm., ~, . ' 

TO cnpaBe.ttnBBOCTlo T80p8Mbl nay MOlKeT 6b1Tb ycTalloMena 6ea o6pameHHll K . SIBBOlt 

4>opMe · onepaTopa snexTpoMarHuTaoro TOKa. Ha ocuos·e TeopeMLI nay npoaeAeaa napaMQTPll

aanBSI MaTpllllbl'ynpyroro pacceSIHBSI 4>0TOIIOB Ha CUCTeMe co ClllUIOM O c ToqHQCTblO AO 

"UI81IOB nopSI,ttB:a C&I 
2 

H B IIB3W8M e 2 npB6nHlK8HBII. 

2 • .na11a cpB3BqeCEalI BHT8Pllp8T81lHlI acex K0HCTAHT, OIIHCblBaIOl!lBX KBa.ttPATHqJlbie no 

qacTOTe. qneHLI B ceqeHBII pacceSIHBH 4>0TOHOB 11a llllP8 co CllHIIOM 0 ( § 12). IlonyqeHO' 

o6mee BhlpaJKelIHe .ttnll MarHBTuoA nonSip11ayeMOCTB caCTeMbl, n:OTopoe noaa011SieT yqaThIBaT& 

np11CyTCTBB8 B raMlllll,T0llll8118 c11n, 118 KOMMyTBPYIOlllBX C xoop)tlUlaTOA. 

SI.ttep 

s. B § 13 BblqucneHbl xoa4>4>1111HeHThl anexTp11qecxoA nonSipuayeMOCTB nerqaltm11x 
8 Hea 

Jlnll 

Ha, ' He 11 LI. 

a 
0llBCal!BlI OCHOBHoro COCTOlIHBlI M8P He II He 4 BCll01Ib30B81IJ[Cb BOnH0BhI8 

4>YHKllHll·rayccoacxoro Tana, a .ttnll SI,ttpa L1 8
- an&cjla-.tteJ!TOHHaSI xnacTepHaSI MO.item,. Teope-

T11qecX11e 3HaqeHBSI .ttBll0m.HhIX npasan 

' ' 
a-4 (He ) • 0,09 M6/MaB 

a a 
cyMM a_2 (He ) •a_1 (H ) • 0,16 M6/Msa, ' 

8 8 
, a_, (LI )-4,4 M6 , a (Li ) • 0,23 M6/MaB 

-2 
/8 11 12/ 

xopomo cornacy10TCSI c -sxcnep11MeHTDM ' ' : 

a 
a _

2 
(He )= 0,15 M6/Mas; 

' 8 
a_ 1 (LI)= 4,2 M6; 

a 
-2 

a_2 

(He
4

) a 0,07 M6/MaB 

(L1
8
)• 0,27 M6/Mas. 

4. B ij 14 C ll0M0lllblO npBM8HeHBSI .tt.c • .ttnll pacceSIHBSI 4>0TOHOB II narpaHlKBaaa 

aenaHefiaoJ! 4>eaoMeaonoruqecKoll aneKTpo.ttuaaMHXII s~ucneab1 xoa4>4JunueaTbI aneKTpuqecxoil 

(a) B MaruaTHOJ! ( /3) ll011Sipll3Y8MOCTB aaplllK8HHblX qaCTHll_ H qaCTll'.11 C MarUHTHhIM 

MOM8UTOM BCll8JlCTBB8 uenauei!BblX a4>4>eKTOB aneKTpOAll'.HaMll'.XII (a.a.a.), TO eCTb a4>4leKTOB 

llOllSipll'.3Y8MOCTll'. BaKyyMa. 

8 
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Koa4>4>HUH8HTbl llOll>IJ)H3yeMOCTH xynouoncxoro neuTpa C aapSIJl0M ·Z paBHbl 

a• 6,4Z
2 

0 10-'
0 

cM
3

,. 

{3 '" 0 ,6 Z 
2 

• 10_,o CM 
3 

• l6) 

O6cyJK.ttaeTCSI BnBSIHae a.a.a. B nponeccax n:ynoaoncxoro pacceSIH11SI aeilTpoaon ua SIJlpax 

c 6om.m11M Z 

OTMeqellbl HeXOTOpble xaqecrneuBhI0 oco6euuocTII nonSipll38UIIH BaKyyMa CKanSipllblX 

II B8!tTOpHb1X qaCTBU. 

5. PaCCMOTP8Hbl npouocchl KBaauynpyroro pacceSIHHSI <j,OTOH0B Hll3K0ll qacTOTbl "' 

Ha aapnlKe!IHOJ! qacTllll8 C TOqHOCTblO Jl0 qnoH0B KBaJlpaT11quhIX no Ill II C yqeT0M panua-

llllOHHblX nonpaBOE (§ 15). Cpo.ttB KB8,ttpaT11qHblX qneHOB uailA8Hbl rnaBHhI0 - ll0PSIJlK8 

c.i
2 

lnc.i • C TOqllOCTblO AO STIIX qneuoB Knaa11ynpyroo paccosrn11e onpenenSieTCSI llOMIIM0 

aapSIAa B MACCbl 'IACTll'.llbl xoa,j,4>Bu11euTaMII 00 AIIHBMll'l8CK0J! ll0ll>IJ)ll3Y8MOCTII, KOTOpble 

nponop11Ho11am.Hbl In"' 

' 8. B § 18 npo,ttnOlK811 cnoco6 OllBCallll'.lI pacceSIHBSI y -KBaHTOB Ha Sl,ttpax B0ll11311 
_ /13/ 

nopora <pOTopacmonnoBBSI, KOTOpblJ! 0.ttHOBpeMeHHO Y'IHTblBaeT JlHCnepcHOHHhle H peao-
/14/ ' 

118HCHb18 a4>4JeXTbl B npe,ttnoporoaol! 06naCT11, a T8KlK0 ll'.X HHTep,j,epelllll!IO. 0TM8'10HO, 

qTO 11HTep4>epe11llBlI pe30HBHCHoro 11 .ttBCnepCHOHHOl'0 paCC8SIIIHSI nposinnSieTCSI B xapaKTepHoll 

aCIIMM0TpllH 4>opMbl pe30HaHca B C0'l8HIIII. 
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