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OHIWI XAPAKTEPHCTIOO. PAEOTH 

-AxTYanbHOCTL TeNH. HeCMOTPff Ha o~e~e ycneXH KBaHTOBOI Xpo-
MO,lUIHaMHKH B onncaHEH CRRLHHX BSanMO~elcTBHI ~HOB npn BHCOKHX 
aneprBRX, OHa noxa He uozeT ~TL xopomee KonR~ecTBeHHoe, a B nexo-­
Topux ~ ~aae xa~ecTBeHHoe o6~cHeHHe ~HsnecKHX npo~eccoB B 
o6~acTH HHSKHX aneprnl. 

HSB8CTHO, ~0 B o6~aCTH HHSKHX anepr~ CHJil>HHe BSanMOneiCTBHR 
~ponoB Bn~e y~oaneTBOPHTaHLHo onnCHBBDTcn qenoMeHonorx~ecxKMH 
KHpaJil>HHMH ~paHZHaHaMH. llpHBneKaTeJil>HOCT& M6TO~ ~HOMeHonOrH~ec­
KHX ~arpaHDaHOB 8aKJII)qa8TCJI TaJOite B TOM, ~TO B H6M MO.miO pa60T8TL 
Henoope~CTB6HHO C ~81J116C~ UOJIJDlK. CyuiSCTBOBaHHe B~6HOM6HOJIOrH­
~6CialX JISrpaHDSHSX, OIDJCHBSiliiiHX BSantO~eiCTBHSi 8JI6M6HT8pHHX ~aCT~, 
CHMMeTpKR OTHOCHT6Jil>HO KHpaJil>HOI rp,ynnu UOSBO~eT H~eHTLCJI Ha yc­
nemnoe OIDJCaHJie ~8J1116CKHX npo~eCCOB 1 CBir38HEHX C CRnLHHMH BSaHMQ-­
~e~CTBHHMH. 

0xaSHBa8TCJI, paCCMOTpeHHe OTHOCliT6Jil>HO npoCTHX ~eTHpe*potHOH-. 
HHX B3ant0~6~CTBHI 1 '06JI~~ KHpaJILHO~ CHMM6Tpllel, UOSBO~eT ~e­
TO~OM ~OHaJILHOrO HHTerpHpoBaHHH n~aTL appeKTHBHHe ~paRKHa­
HH, OUHC~e B3aHMO~eiCTBH6 M630HOB C KBapKaMH. Hs ~eKTHBHOrO 
JiarpaKKHBHa C ~eTHpeXKBapKOBHMx B88IMO~elcTBHHMH ~aeTCR UO~TL 
8H81DJ:T6Jil>HO 6onee CJIOmDie • r:)- MO,ltm 1 MO,lt8JI1> THUS HJira-MliJIJica 
~ B6KTOpHHX H aKCRa1ll.HO-B6KTOpHHX MeSOHOB ll MO,lt6JI1> BeKTOPHOI ,]tQ-­
MHHSHTHOCTH ~ 8JI8KTpoMarHHTHHX BlaHMO,lte~CTBHI. 0.JtHHM HS OCHOBHHX 
,ltOCTOBBCTB MO,JteJIH C ~eTHpeXKBapKOBHMK BSaHMO~elcTBHRJIB HBXH8TCR BOS­
MODOCTL BHpaSIITL MHOr01DJ:MeHHHe napaMeTpH, BCTp6~8DIIH6CR B nepe-
1U'I:M8HJIHX BHII!e Mo~e~. ~epes H~60Jil>moe 'DlMO napa~~eTpoB xcxo~oro 
~6THpexKB8pKOBOrO ~arpaKIJiaHa. 

TaKIIM o6pasoM,npe.JtCTBBnHeT HHTepc ~Helmee pasBJITwe 11 o6o6-
ll(eHHe MO.JteJIH c ~eTHp~XKBapKOBIBrm BSaHMO.JtelcTBHHMH. MeXSHJISM cnon­
TaHHoro HapymeHM KllpaJil>HOI CHMMeTpHH npHBO,lUIT K nepexo~ OT TOKD-' 



BHX KBapROB B HCXO.ltHOM 'lleTHpeXRBapKOBON JiarpaJIDaHe K COCTaBJI.lliii{IIN 

RBSPRaM B ~RTKBHOM M980HHOM JiarpaKIHaHe H UOSBOJIHeT DOJIY'IIaTD -­

tJHCJIBBHHe oqeHRH ,It1IH MaCC ItBapitOB. 3MeKTHBHH9 CKJIDHHB H 9JI9RTpo­

MarmtTHH9 JiarpaHllllaHil, no.nyqeHBHe B · 8TOft MO.lt9D, C 9.1tliHOft TO'Um 

speHHH ODHCHBallT HH3R08HepreTH'IIBCxyll ~HSHRY MeSOHOB BO BnOJIHe Y.ltOB­

JI9TBOpHTeJIDHON COrJiaCHH C 8KCJiepHNBHTOM. 

UeJID padoTH·- nocTpoeHHe 'lleTHpeXRBa:pxo:soft MO.lteJIX c rJiodaJJI.-

aol V (3) - CHMMeTpHeft, BOCIIJ?OHSBO~eit:..,JOIHaimxy·CK8JIHilHHX, 
-~ . 

nce:S,ltOCRElJIIiPHHX, :SeKTOPHHX II aKC:Ka.Jil>RO-BSKTOpHHX MSSOHOB; no.nyqeoe 

MB.CCOBHX IJ!<>JIIYJI ~. M9SOROB OCHOBROro ROHeTa; BHBO,lt ypaBReJDII, CBH-

3~ MaCCH TOKOBHX KBapROB C MaCCSMH COCT~ KBa:pKOB; OUK­

CaHlie. c~RHX 11 aJieKTpouarHKTHHX pacna,ltOB uesoao:s; B~CJieHxe nonx-

pzsyeuocTK sapazeHHHX K aeiTPQnDRHX nzoao:s. · · 

Han&aff HOBHSHa II UpaKTH11eCRM · ueHHOCTT>. BnepBHe UOCTp08Ha Mo­

,)t9JJI. C 'lleTH:p8XKBapKOBHMJI BSBDIO,JteiCTBKJnm ,lt1IJI CJIY1fWI rJiod~HOI 
V (3) - Cl!MMeTpKII. IlpK 9TOM B CeKTOpe CKBJIIIPHHX H nceB,JtOCKBJIIIp-

HHX M930HOB 8Ta MO,lteJIIo BOCUpOIISBO,ltKT (} - MO,lteJIII • B C8KTOpe B8K-

TOpHHX H aKCHanDHO-BSKTOpHHX M8SOHOB ITOJIY'ISHa MO,lteJID THITa HHra-Man­

JICa, B C9KTOpe.Sn9RTpoNarHKTHHX B8aKMO,JteiCTBKI- MO,lt8JID B8KTOPHOI 

,ltOMHHaHTHOCTJI. . 

BnepBHe Y.ltaJIOCD.CBHSQTD O,ltHOSHa'IIHHM odpaSOM MaCCH COCTaEJIHD­

~X J1 TOROBHX KBapROB. Ilp. 8TON JICCJie~OBaH MeXaHJISN CUOHTaHHOro 

Hapyme~ RBpaJIDHOI CKMMeTpHK, CBHSSHBHI C nepeXO,ltON 0'1' TOKOBHX 

ItBapKOB B HCXO,ltHOM '118THp8XKBa:pKOBOM JiarpaHIHaHe R COCT~ 

KBapKaN B ~KTKBHOM MeSOHHOM JiarpaKIHaHe. 

YTBepa..emte 0 TOM, 'liTO \IliiKTBBHH8 ()- 'IIQC'l'liinl CJie.lt,Y9T pac-

CMaTpKBaT& KaK 8KCnepHMeRTaJIDHO odaapyzeHBHe pe80HaHCH, U08BOJIH8T 

npe,JtCKaSHBaTT> MaCCH H8KOTOpHX CKaJIJrpHHX peSOHaHCOB, B ..mcTHOCTJI 

MOXO YCTaHOlUI8HJIYII B ,ltaHHOe :SpeKII Macey f_ - peSOHaHCa •• 

BnepBHe UORQSaHO, 'liTO NO,lt9JJI. C '119TH:peXKBapKOBIOOI BSSDO.l(ei­

CTBHRMH B c.nyqae upe.l(em.Horo uepexo.l(a x HeJIKHeiHol KKpaJIDROI MO,Jte­

D ,l(aeT pe&yJJI.TaTH, COBU~e C paaee UOJIY'ISRHIOOI C BCUOJIUOBa­

mteN R9DHeihmx KKpaJIDHHX JiarpaBDaROB. :3TOT ~'1' CJ!M8T8JJI.C'fB19T 

0 BayTpeHHel CBHSK 8TKX MO.lteJiel X UOSBOJIR8T Har~O. Ha y:poBH8 

,101arpa1111 uoxasan ycTpaaeoe TpynooTel, DeDI!KXCS: B ae.mmeiHHx 

MO,lt8Jlg% C KBapKOBIOOI DeTJigNK. .• . 

· Bne:pBHe aa ocao:se noCTpoeBHol NO.lteJIK y~OCD onacaT& upouecc 

'f,-%0 ¥( B XOpomeN COrJiaCJIK C .8RCD8plDI9HTON, a TaKE. C,1(9JiaTit 

Upe,l(CKaSSRKH OTROCKTeJJI.HO ~ npoqeCCOB, He KCCJI8.1tOBaHHHX 8RCD8-

PIDI8H'l'SJIJ.HO. 
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CJrellY!!!p!e pesyJJI.TaTH BH.ltBHI'a.DTCH WJH SB.!!!I!TH: 

I. Ra OCHOBe 'lleTspeXKBapKOBHX :SSBXMO.lteiCTBKI ITOCTpoeHH ~R~. 
TKBHHe JiarpaHDaHH, IT03BOJUmlili'Ie ODHCHBaT& CKJIDHHe II 9JieRTpOMarHHT­

HHe BSBHliiO.lteiCTBHII CRaJIJrpHHX, ITCe:B.ltOCKBJIIIpHHX, BeRTOpHHX lf aKCHSJIJ.­

HO-BSRTOpHHX HOHSTOB. 

. 2. Ilo.nyqeHH MaCCOBHe IJ!o~JIH ,ltJIII 36 COPTOB MeSOHOB. l 

3. Ra OCHOBe npe,It1IOlleHHOI MO.lteJIH C 9,1tKHOI TO'IIRlf 3peHrur OmiCaHH 

MHOrOtmCJieHBHe paCUa,JtH M9SOHOB, BH'IHCJI9HQ 9JI9RTpoMarHHTH!UI ITOJIHpH­

SyeMOCTD sapaxeBHHX II HeiTpaJIDHHX UKOHOB. 

4. Iloxasaao, 'liTO :sOsammmunre npH paccMoTpeHHK 'lleTHpexx:sapxo­

BHX BSaKMO.lteiCTBHI d- 'llaCTHUH HSOdXO,ltHMO OTO~ecTBJlf1TD C pe-

aJIDHHMH CKBJIIIPHHMH pesoaaaCSMII· c , ,f Jt , cf 11 · K . 
5. B pesyiDTaTe BB9.1t9HRH CITOHTaHHOro Hapymearur CHMM9TpHW ITOJIY­

'IIeHH ypaBH9lmH ~ Mace KBapKOB. 3TH ypaBH9Hrur ITCl3BOJigi)T O.ltHOSHa'II­

HHM odpasOM BHpaSIITD MaCCH COCT~X KBapROB 'llepe3 MaCCH TOROBHX. 

QueHRH Ha MaCCH RBapROB COrJiaCYJlTCH CO SHa'lleHHHMH ,ltJIII MaCC KBapROB, 

ITOJIY119HHHX HS ~HX MO.lt9Jiel. 

6. Y'lleT paSHOCTH MaCC 1-t - H d.;.. ItBapROB ITOSBOJIHJI OITHCaT& 

paCDa,ltH t-.371 II Z'-.;~JI • 

Anoodarnra padoTH. PesynTaTH, noJiyl!eHHHe B .ltKCcepTawm, ,JtoRJia­

~aJIHCL H odcy~aJIHCD aa ~eMHHapax ~HAH HM.II.H.Hede.lteBa, MHAH 
HM. B.A.CTeRJio:sa, aa ceMHHapax JIT~ OHHH, B H~Ba (IIpoTBKHo), Ha cec­

crurx Axa.l(eMHH HayR (!982, !983 r.r.), dHJIH_npe.ltCTaBJieHH Ha Bcecoms­

HOM ceMHHape "K:Bapxz-83" ( CyxyJm !983 r.) , a a Me~apo.naol xoa!f>e­

peHUHH "CTpyxTypa a,l(poHOB-83" (lJeXOCJIOB8JUU{ !983 r.). 

IlydJIHR8IJHW. Ilo pesyJJI.'l'aTaM )niCC9PTart!H onydJIHROBaHO ITHTL pa­

doT. 

06MM padOTY • .liHccepTail!JI COCTOH'l' KS BBe,neHHH, 'lleTHpex rJiaB, 

38.RJIIlqeHHH H O.nHOrO npHJIOlleHrur, co,nepuT .IOI CTpaHHey MamHiionKc­

HOro TexcTa, !7 pHcYHROB,·2 TadDUH. Cnzcox JIKTepaTypu BRJimaeT 
6! 'H8.101eHOBaHHe. · · 

CO.IlEPIAlrnE PA.EOTH 

Bo BBeJ[BRIDJ OdCYQallTCH_ 061111!9 D.PJIHUHUH JIOCTpoeHHH MO.ltMel, 

OCHOBaHHHX Ha '119THP9Xlf>eJMHOHHON BSaKMOJ[eiCTBHH. Cifx>IJMYDpoBaHa OC-' 

HOBHSH U9JID .ltHCCepTarnrH: UOCTpoeHHe Ha OCHOB9 ~eTHpexRBapROBOI MO­

,neD C V (3) - CJOII(9TpHeft ~eHOM9HOJIOI'Jl11BCRXX M9SOHHHX _JiarpaHliHQ­

HOB H OUXCaHHe pacD~OB M930HOB OCHOBHOrO HOHeTa. PaCCMOTpeHa od-

1118H C'l'P.YJtTypa .l(HCCBPTauD. 

3 



IIepBaSI rJiaBa nOCBmJt8HB. no.nyqemm qieHOM8HOJIOI'll'l9CxHx Jiai'paH­

llliSHOB , ODliCimalllltHX . CKJIDHHe B3BJI1IIO)teftcTBKil CKBJillpHHX, nceB,ltOCKa­

~pHHX, B8KTOPHHX K aKCHanDHO-B8KTOpHHX M830HHHX HOH8TOB. 

HCXO~Hft qeTHpeXKBapKOBHft JiarpSBZHaH 6epeTCH B BK.tte: 

xc~~~) = ~f~-HDJ~ T ~1 [rf~rf+(fil'sA~t)J- ~~Irr5~tJ~r~5~P1 

3.ttec:& f =(~ J; :i) - no~ RBapxoB; 

,. ,1\t(. ..;. MB.'rpli!Ul ~JIJI-Mruma; 

M =(~•...,J A) 1.1 J,,t' 
o • 11.,~ , In: - TOROBHe MB.CCH f.A -, c/-, ~- RBapKOB. 

BBO,lta )(8SOHHHe n~, MeTO~OM ~~OHaJIDHOrO HHT8rPftpoBSHRR 

MO:IHO .mmeapKSOBaT:& ;f(f, "f) K nOJJy1mT:& 8®eRTHBM Mesomnrlt Jie.r­

paHDaH, He 88BKCJnl!Hf1 OT RBapKOBHX iiOJiel. 

L(O,y;L-jA)= -(!~1 (u/+y:/) + z~z (~.t:.ll.{.t)­
-(.h. fM {1 + iT~ Mq [rt'+ £rs-y + v +i;-A J} 

(a·= ?t.tao() 

3.D;ec:& G'o~. , 'II( . t{ • A, - no~ CKBJIJIPHHX, nceB~OCKBJillpHHX, 

B8KTOpHHX K aKCKanDHO-BBRTOPHHX M8So-

,J HOB. 

U 
1 

CBR:SSHO 'c if npeo6pa80BaHH:eM, Y'lJITHBalll\TDI cnOHTaHROe Hapyme­

ftKe KWPaJIDHOI CKMMe!pHK. B pesyJIDTSTe MaCCH TOKOBHX KBapKOB 

ln0"'"'s' SaMeiDmTCJi Ha MaCCH COCTSBJIJiJXItiJX KBSPKOB ln",~J./ • . ") . . 
B 8TOM no,10CO~e MeSOHH pacCMB.TpHBallTCJI :Kale COCT8BHH9 · .nyxiCBap­

KOBHe CKOTeMH. BSSKMO~elcTBHe M980HOB ,1tpyr C ~OM npoKCXO~T '18-

pea RBaPKOBHe neT.mr. II pH nocTpoeHKK MesoHHHX JiarpaBD90B paccMB.'r­

pnaeTCJI o~oneTJienoe · npH6.lllaeHKe. c neTJliDIH f60XO,ltlllllerocs: una• 

Pacxo~e.CJI :nTerpaJIH pecy~pxsymCH o6peaaHJieM Ha nepxHeM upe.v;e­

Jie JI BaTeM, ycTpaHJill'l'CJI lli8 ltiiH9TK'l9CRKX 'IIJieHOB nepeHOIJOipoBKOI Me­

SOHHHX noJiel. S'fBnepeHOpMJipoBRK noJIHOCT&D onpe,ll;anHDT Cany BSSKMO­

.tteiCTBHJi MesoHoB .ttPYr c JtPYrCM. Bee ~HOMeHoxOrH'lecxHe BepmHBH, 
OnKCHBaJliiKe CIIJil.BHe BSSKMO,II;eiCTBKII BHpa&SII'l'CJI. 11epes 01fJ!Y Bepllll!IJiy 

91 • onxoHBaJIIIYll pacna,Jt .P -1.JT • IIOJJy'leim MaccoBHe ~IWYJIH 
.1tJ1Ji M8SOBBHX HOHeTOB, KOTOpYB HBXO~CJI B Ka'I8CTB8HKOM COrJiaCKK C 

IKCnePHJ1811'1'011. 
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0KOINa'reJIDHHI Jrarpa.RUaH, OIIKCHBaDild d - MO,lteJID .1tJIH CKaJmp­

HHX K nceB,ltOC~HHX 'ISCTm:t K MO,lt8JJ1. THna .ffHra-MKJmca .1tJIH B8KTOp- . 

HHX K aKC.IIBJIDHO-B8KTOpHHlC 'laCTmJ;, Bllr'JIH,ItaT CJl8.IzyiJI!HM o6pa30M: 

Z(~ y, ~A) =- fT-c,[[(u~ ~ Y·+ t("f·- [Cu- ~ ), ~ fj-
' - ( J1V · )· I (rJuJ r '\ t [ · - ri'C. &v, G-Vjt~ - 3h \Jjf u-Ar") -If h D.r(rt-

~) + 3f{Ar,y3J~ {h[Dpy- #j-{Jlr~Cv-1)3]~. 

3.D;ec:& 

(
t\,1.1 J ) 

M = tl.\ 't\\J ~! = u ~ , 

G:l)= dr V~- d, V'-L . .3f(Lv~v"J -t [A~ Aj), 

G:~ = )rl- ~vA'~- i 3f(LA~ vir+ [v~ J11) , 

Dr C\ ::: 'dr Q - i t [ \j a] . 

BTOpaH r.rraBa noc~eHa HCCJle~OBSHmD BSSHMO,lteiCTBKft ~TOHOB C 

MeSOHSMH K RBapKaMK. ~TOHH paCCMaTPKBall'l'CH :Kale 'ISCTIIItli, He HIIBD­

IIIKB BIJYTpemtel CTPYKTypH, D08TOyY . .ltJIH HHX IUUiemecRJ!A 'IJieH B HC­

:J;O,II;HHI 'leTHpeXKBapKOBHft Jiar,P.SH.UaH BBO,ltiiTCJI: H8SaBHCDO, B 0'1'JDI1Die 

OT M810HOB, .1tJ1Ji ROTOpHX RKHeTH'leCKKe 'IIJI8HH nOJIBJIJDl'1'CJI B. pesyJIDTST8 

paCCMOTpeHHH paOXO~CJi C06CTB8HHO 8HepreTI1JeCKBX ~arpaMM~ 

3xexTpoMarHKTHoe BsaHMo.ttelcTBHe B 'IB'1'HP8XKBaPKOBOI MO.lt8.11K BBO­

~TCH rpa,JtB:eHTHo-KHBa~SHTHHII cnooo6oM. B pesym.TaTe nOJiy'laeTCH 

MO~eJI:&, OIIKCHBaiJII8Ji BeRTOPHYJl ,ltOMKHSHTHOCT:&. B8aDIO,II;eiC'l'BH8 \l)o'fo­
HOB C SapaeHBHMII M8SOHaJm npoHCXO)tJIT TOJ11oKO 'lepea W- , j 0

- , 

Cf - MeSOBH. J!arpaHDaH 8JI8KTpoMal'HKTHOrO BSaJOI0,11;8IC'fBHJI ueeT 
BH,lt . 

;t_ aH. = ~ r .,t.(jo o.,.. ~) + u mi \1 ] ./1 
~· 3r L f rr 3 3 'f tr rr , 

5. 



r.tte 

,; 
e. - 8JI6KTpoMarHHTHHI' SapsJ,D;; 

.!lr - 4J<>ToHHoe noJie; 
0 

, wr , 'fl' - rrOJIJI j -, w -, y-MeSOHOB. 

06~ ~paHEHaH OC'l'a6TCH r~eHTHo-HHBapHaHTHHM, 

B TpeTDel rJiaBe paccMOTpeHH npKMepu IIPHM6HeHHH nonyqeHHHX Jiar­

palmllaHOB ,1tJISI OIIKcaHHH CHJILHUX H !:'16KTpoMarHHTHHX pacna,J(OB M6SOHOB, 

BH'mCJI6HHH 8JI6KTp:necxoft IIO.lil'IpHSyeMOCTH sapJDEeHHHX K HeftTpi.m,HHX 

IIKOHOB. IIpoBO,ltHTCH CPaBH6HHe C 9KCnepD6HTOM. IIpK paCCMOTpeHHH ~­

SH116CKHX npon;eccoB npe,ltlloJiaraeTCH, trro pom. ~Tl'!BHHX ,' \! - -qacTHIJ;, 

BOSIDmaBtnmC B CTapOM BapHaHT6 Q' - MO,lt6JIH, RrpailT pea.JILHHe C -, 
,5' 11

-, 0- p6SOHaHCH. 3TO npe.ItiiOJIOllt6HR6 II05BOJIH6T OIIPICaTI> pac­

II8,1( 1[-.li0i'r B xopomeM corJiacKPI c aKcnepPIMeHToM. 

.. 
C TO"IlKH speHHH MSTO,ltOB BH"IlHCJI6HHH B IIOCTp06HROft MO,lteJIH Bee 

paCIIS,ltH ,lt6JIJ'I'l'CH Ha ,ltB6 KaTeropHPI. K nepBon KaTeropRH OTHOCHTCH 

pacna.nu, lf,qyntHe -qepes CXO.Itf.IIIIPISCH KBapKOBHe neTJIH. lliHpKHH BTPIX pac­

IIa,ltOB He 5aBIICHT 0'1' B6JIH"q:IIHH MSCCH COCTaBJIID)IIII'!X RBapKOB ( Ta6JIRIJ;a I). 
Ko B'l'Opol Ka'l'eropHH OTHOCHTCH pacna,ltH, H.Jt.Yll!ife -qepe5 paCXO,IUillllt6CH 

RBap:KOBHe IIS'l'JIH • II pH BH"IlHCJI9HHH IIIHpHHH 9'l'HX pacrra,J(OB HCIIOJII>Sym'CH 

a®/eKTJI!BHHe BepmPIHH IIOJJY"iSHHHX !IJeHoMeHOJioriAecKHx JiarpaHDaHOB. Pe­

syJII>TaTH BH'mCJieHHI npHBe.ttem B Ta6JIHn;e II. ,n,m &JieRTpnecxol IIOJIJI­

pwayeMocTx sapaxeRBHX IIHOHOB noJIY"qeHH CJie~e aHatleHPIH npw ,ltByx 

BOIMODHX SHa"16HJIHX MaCCH C - peSOHaHCa: MO,lt6JII>ROrO h1l.:::: 500 MeB 

~' 9KcnepHMeHTaJII>HOrO ml ~ ?00 MaB. 

rL~t = ? .I0-3 (~)~ eCJm c (500); 

rl...;r! = 4,!0-3 (~}~ eCJm c (?00). 

3B:cnepi!MeHT: ~!= (8,5 ± I,8 ± 2,0). I0-3 (~}3 

lnJI H6l'l'paJII>HHX IIKOHOll IIOJIY"qailTCH CJI6.Jt.VIIIIH8 SHa.JieHHH: 

-3 3 . • 
olJio = -0,5.!0 (ifN}, eCJm € (500}, 

rl..xo = -3.Io-3 (~)~ eCJm C. (?00} • 
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Pacna.ttH 
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r-rcr 

t t~- rr 

t'-J>'t 
(-wr 
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r-tr 
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Pacna.ttH 

. c:- Jr}/' 

c-./iii 

,1~%11 

r-r_,Jr 
t-xorr 
t-3Ji .. 

l 
t....,. ;rt-/i-Ji .. 

t'- .J,Ao 

r,'-.r'x-/i~ 
< 

t'-t.TT 

Ta6JIHn;a I 

TeopPIH (KeB) 3KcnepHMeHT (KeB} 

0,38 0,32 ± 0,05 

5,8· 5,32 ± 0,56 

9? 83,4 ± 4,5 

9,8 7,8 ± I,4 

54 55± I4, . 
45 63 ± 8 

I,3 3KcnepHMeHTaJILHHX 

0,06 ,ltaHHHX ReT 

0,4? c (500) 

I,3 € (?00) 

Ta6JIHIJ;a II 

Teopu 3Kcnep!IMeHT 

300 MaB €. (500) . 300-400 MaE 

ISO MaB c (?00) 

26 MaB (25, ?±I) MaB 

40 MaB (54± ?) MeB 
r . 

0,98 &B· (0,8I±0,22) eB 

0,2? KaB (0,2f>±0,04) KaB 

O,I6 KeB (0,2Q±0,03) KaB-

2,6 KaB 3xcnepHUeHTaJII>HHX 

I,? KeB ,ltaHHHX HeT 

360 K1B ,, (I83±65) ReB 

. ' 
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lJeTBBpTBJJ rJiaBa TIOCBJmteHa no;zux>t1HOJq IICCJie,JtOBamm , rJ -MO­

,neJIII, B RoTopoft Y'l'fBHH HapymaJlltlle Tmtae asoTomecityJJ HHBaPlfaHT­

HocTI. MB.CCOBHB 1VIBHH, 'cOOTBBTCTBYD!lKB MB.CCaM ltBapKOB ·'!!~ -;, h-td -;, 
j: tn,\• • EHBB.ltBHH ypaBHBHRH, CBHSHBaDIIIJie MaCCH TOltOBHx II COCTB.BJIIm­

lll'!X K&apltOB. Ha OCHOBB pacna,na t~.3Ji 0 
<fJRKCRpyBTCJI pa3HOCT:& MaCC 

COCTaBliRJli!HX l.f - R Q - ltllSpltOB H ;zr.aiJTCR: O~BHKR SHS'leHRft RaR 

COCTaBJliiJlllHX TaR :11 TOROBI:lX U -, q -, t - ltllapROB. 

cl rn. = 5,I·MaE, 

., 

tn~= 3,8 MaE, I h1.;= I60 MaE, 
~· 

m,. = 237,5 MaE, hotd= 242,5 MaE, hilt= 476 MaE • 

06cyz.naiJTCR: MB.CCOBHB <f>oPMYJIH, BHBB,JtBHHllB C YllBTOM m4 -;, 

F t'Vlcl F WIJ • liOJJ.YllBHH <I>opqJIH, CBHSHBaJlllllle pasxocT:& lf8CC sa­

plilltBHHI:lX a aeftTpaJI:&Hl:lX ]f - Iii K - MesoHoB. PaccMoTpeH CJIYllaA, 
ROr;zr,a HapymaeTCJI COOTHOmBH:HB QJ""~9 , TIOJJY116HHOB B I rJiaBe, Iii 

TIOlt89aH01 RaK 8TO BJIIIR:BT Ha BBJIII'lliHll mlilpRH pacna,noB,~CCMO'l'peHHI:lX 

B npe,JtLI.ltYlllliX rJia:sax. E 'laCTHOCTlil, npx aToM yJJ,Y"DDIileTCJI npe,ncKaSaHHe 

,lt1IR: mliiPHHH pacna.na t~....p't.Jill .: 'Z'-t.xr = 240 RaE. · 

E SaiUIII'lBHlillil C<f>opMyJillpoBB.HH OCHOBHHB pesyJI:&TS'l'H, TIOJJ.YllBHHHe 

B .ItHCCBpT~Iii. 

E npHJIOlltBHHiii npliiBO.ItllTCJI BHBO,Jt <f>opMyJI, HB06XO.ItHMI:llC ,lt1IR: B~O­
JIBHRH mliiPHHH pacna.na ~-Ji0({({ • 

0CHOBHH6 pesyJI:&TaTH, nonyqeHHHe B ;accepTaqHH: 

I. liOJJ.YllBHH MBSOHHHB JiarpaHDaHH BSaHMO,Jte:IOTBiiiR: CKaJiflpHHX, 

UOBB,JtOOltaJIR:pHHX, BBltTOpBHX HaKOHaJIDHO-BBKTOpRHX TIOJIB!.E BTOM no,n­

XO,Jte BCB MBSOHH HBJIIDlTCJI COCTaBHmm ,JtByXRBapKOB:m.nl CHCTBMaMH. BHa-

-- 'laJie HcoJie.nyeToR: CJJ.Yllaft, Itor,na Maces: U ..:: H d - RBaPKCIB O'lHTam-

CJI paBHHMH B OTJIH'IHB OT MaOOH t - KBapxa. ( I'V\1.1 = h'l t;( -;, hot ,t' ) • 
lipx 8TOM ITO~BHKYB B CBRTOpe CKaJifiPHI:lX H ITOBB,JtOOKaJIKpHHX ITOJieft 

If - MO,JteJI:& H B CBKTOpe BBKTOPHHX H aKOHaJIDHQ-BBKTOpHI:lX nOJie! 

MO,JtBJI:& THrra HHra~ca OO,Jt6P38T MHHRMSJI:&HOB 'lHCJIO rrpoHSBOJI:&Hl:lX 

. napaMeTpoB, ROTOpHe <fJRKCHPYJlTCJI no mlilpHHe pacna,na .P-+ Z Ji' 
Blme,neHH .Taue.JiarpaHlltHB.HH OMBmaHHoro BSSIIMO,JteftcTBiiiR: BBKTOPHI:lX Iii 

aKCHaJIDHO-BBRTOpHI:lX MBSOHOB CO ORBJIHpHHMH H TIOB~OORSJIRpHHMH MBSO­
HaiDI •. 

2. liOKaBB.H0 1 'ITO BBe,JteHHe r~eHTHD-liiHBapHBJITHHM o6pasOM B 

liiCXO,JtHHI 'lBTHpeXKBapi<Ol!HA JiarpaBDaH 8JIBKTpoMarHHTHOrO BS8lDIO,JtBft­

CTBHH TIPHl!O,JtKT K MO,JteJIH BBKTOpHO:I ,JtOMHHB.HTHOCTH ,lt1IR: CJIY1l8JJ lJ (3)­

CKMMBTpHH. ~TOHll B TIOOTpOeHHOI MO,JtBJIH MOryT B88liiMO,JtBICTBOBaT:&.C 

8 

ltllapKaMH H sapsmeHHHMH M830HBJII! TOJI:&KO 'l8pe3 W -, j •- H '/­

MBSOHH. 

3. EH'lli!CJIBHll mlilpliiHH CliiJI:&HHX H 8JIBKTPOMarHHTHHX paona,JtOB Meso­

HOB 1 OnHOHB88MH8 C TIOMODtr>D TIOJIY'lBHIDCX Jiarpa.HDaHOB • Eil'IJICJIBHa 

&JieKTpoMarHHTHBJJ noJIJJpHsyeMocT:& nHOHOB. IIoxasaao, 'ITO B upe,neJI:&-

HOM nepex~,ne OT TIOOTpOBHHOI JIHHeAHoft {) - MO,JtBJIH X HeJIHHeftHoft,. 

pesyJI:&TaTH, TIOJIY'IBHHHB npx OITHCamnf paCOMOTpeHHHX rrpo~CCOB B '16-

,THpeXRBapKOBOI MO,ltBJill , nepeXO.ItR:T B pesyJI:&TaTH HBJiliHBIHO:I KIPaJI:&­

HOI MO,JteJIII. 

4. liOCTpoeHa o6o6~eHHaR: ~ -.MO,JtBJI:&, B KOTOpOft BCB MaOCH 

U -, d -, of - ltllapKOB C'lH'l'aDTCJI paS.liH'lHHMII ( h\4 -;, mJ -;, 
-;, Vl'l,l' ) • liOJIY'lBHH MaCCOBHB <f>opJqJIH ,lt1IR: 36 COpTOB M830HOB. IJOJiy'leHH 

<f>oJ?MYJIH, OBR:3HBBDilllii8 pa3HOCT:& MaCC 38pml8HHI:lX H HBITpaJI:&Hl:lX 7f-
H K.. - MBSOHOB. Ha OCHOBe ITOCTpOBHHHX JiarpaHDB.HOB ODCaHH B y.nOB­

JI6TBOpHTeJI:&HOM COrJiaCD C 8RCIT8pHM8HTOM · pacna,JtH t ~ JT, f L, 3~ , 

(-'f.XJI .. PaCCIIOTpBH CJIYllaft 8f~U~ H TIOKaSaHO,MK ITO 

BJIIiiR:BT Ha BeJill'lHHH mlilpHH p~CTia,JtOB 1 TIOJIY'lBHHHX C :J'lB'l'OM v J = fi' ~ • 

5. EHBe.neHH ypa:saeHiiiR: ,lt1IR: MB.oc lCB8.PROB, noSBOJfJ!Dlll!e OJtH0-

3Ha'lHHM ot1pa30M CBffSaT:& MaOCS TOKOBHX KBapKOB C MaCCaMH COCTaBXR:D­

~X ltllapKOB. liOJJ.YlleHH 'lHCJIBHHHB O~BHKiii Ha BBJIII'D'IHH MaCC TOKOBHX H 

COCTSBJIRD~ KBapKOB. 

6. Y'leT BMBCTO <f>RKTHBHHX rj -'lac~ peaJI:&Hl:lX £ -, ~ .. -
z Gi - peSOHaHCOB TIOSBOAHJI OnHCST:& B xopomeM COrJiaCHH C 9RCnepH­

MBHTOM npo~ecc !-#A0rY 1 a TaKlltB C,JteJiaT:& npe,JtOKSSaHiiiR: OTHOCHTBJI:&HO 

MaCCH ~ - peSOHaHCa. 

~' 
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I. EOJIKoB M.K., KpeonaJioB ,Il.E., KBapxoBse neTJIH :s DpaJI:&HSX Jiar­

paHDB.Hax H BBK'l'OpHile )(630HII. Coot1~eHHe orum:, P4-8I-697. 
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