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Pa6oTa BRITOJIHeHa B EpeBaHCKOM qiH3JflI8CKOM HHCTHTyTe 

HaY'fHlli1: PYKOBO.U,HTe~n: ,IIORTop wnsHKo-MaTeMaTHTJ:eCKHX HaJK, 

npoweccop fur lllH 

Cl<PlilJ,liMJJHRe orrnoHeHTH: ~eH-Roppemro~eHT AH ApMCCP, 

.U,ORTOp iilH3UKO:.....MaTeMaTHTJ:8CKHX HayK 

rrpoqieccop P.O.ABarurn (Ep<liM) 

.TI;OKTOp cpM3HKO-MaTeMaTHTJ:8CIG:IX HayR, 

npo~eccop <li . ill .KoMapoB 

(HMM mrr npH Er'J' r . IAHHCR) 

Be.uylllaJJ: opraHH38l.U1:H: MHCTMTYT aToMHoli aHeprnn 

TIM. H. B.KypTJ:aToBa 

3am,nTa COCTOMTC.fl "29" MB..H 1990 r . D 14.00 TJ:aCOB Ha 

3aCe,IIaHHH CITe:u;l'.!8.Jil'I3lipOBBJ'!HOrO COB8Ta n. 034 , 03 . 0I npH 

EpeBaHCKOM itJM311'18CIWM HHCTHTyTe ( 375036 ' r . EpenaH' 

y~.6paneJJ .AJrnxaHRHoB, .u,. 2). 

C mrccepTamrnli MoJirno osHa.ROMMTbCJI B dm5~0T 0rce Epe­

BaHcKoro @13HTJ:6CKOro HHCTHTyTa. 

ABTope~l)epaT pa soCJiaH " 

YTJ:eHuli cercpeTap:r, 

CIT81U1a.Jll13lipOBaI-IHOro COB8Ta 

" anpeM I990 r . 

B. A. llla.x6asJIH 

OHIWI XAPAKTEPVICTMY..A PABOTbl 

AKTyM:oHocT:o TeMH. Ilpod~eMa aHepreTHTJ:ecKnx. noTepn 6hICT­

phIX sap.IDKeHHI:Di'. ~aCTHil B cpe.n;e, o6yc~oB~8HHHX liOHH3aIJ;l-l:eli aTOMOE 

cpe.n;H li o6pa30BaHH8M a~eKTpOMarHHTHOro H3JIY'!8HHR, rrpe,IICT8.BJIR8T 

3Ha~TeJibHhIH HaYTJ:HhIH H rrpaKT:IfliecKHli HHTepec. AKTy~HOCTb 3Toli 

rrpo6~eMH onpe.n;e.IDieTCJI HCIT0~30B8.Hli6M JKa3aHHhIX RBJI6H1'Iif B SRCITe­

pm.t!eHT~HOll \Pli3HK8 BHCORHX aHepr:iUl ,lT,JIJi perHCTpaim:H H H.u,8HTH­

qiHKaim:H ~aCTHU H B03MOJKHOCTHMH C03.U,aHWi HOBHX KCTO~HHKOB If~­

~e!Iltil: C Sa,IJ;a.HHHMH CBOifCTBaMH~ 

EoJI:&moif HHTepec npe.n;cTaB.IDieT RBJierme peHTreHoBc:ttoro KBa-

3lfliep~HKOBCKoro (rrapaMeTplfl!ecKoro) ns~eHHR, B08Hliica.I0111ero 

ITO.II dparrOBCIG1Ml'I yr~aMH n Ha 6parroBCRHX ~aCTOTax npH npo~eTe 

peMTHBHCTCRO~ sap.IDKeHHoif ~aCTHU;H ~epes RpliCTaJIJL :1ro RBJiemre 

T60p8Tli'r6C!Gi o6~~aeTCJI c meCTH.u,6CJITHX rO,JJ;OB H SKCrrepHMeH­

T~HO o6HapYJK8HO Ha TOMCROM H EpeBaHCROM CMHxpOTpoHax. Vl~­

~eHHe o6~a,n;aeT Y3ROif Hanp~eHHOCTbID H BhICOKOif MOHOxpoMaTH'r­

HOCTbID c rrepecTpaHBaeMOif ~oif BO~Hhl. 

B 1959 ro'JJY rapHOJIH JKa3M Ha OTCYTCTBHe acfxI>eKTa ~OTHOC­

TH ~epMH B HOHH3au;HOHHhIX IlOT6pHX aHeprHH sap.IDK9HHhIX ~aCTHII IT') H 

npo~eTe ~epes TOHKIUl CJiott nemecTna. 0.u,HaKo BaJKHHif c TOTJ:ID'! spe­

HHJI npaKTiftl8CKOro HCITO~b30BarmJI Bonpoc 0 KPHTepHH TOHKOCTH 

C~OH .n;o~oe BpeMH He ORJI .n;o KOHUa BHJICHeH. 

Ha OCHOBe fillJI8ImH peHTreHOBCKoro rrepeXO,IIHOl'O H3JIY'l8HHH 

(PIIVI), npe.n;cRasamrnro rapn6srnoM H Eapc~OBhIM B 1959 ro;rr,y, rro­

~TpoeHH .u,eTeRTOPH sapJDiteHHHX ~aCTHII BHCOKXX aHeprnli, KOTOphle 

ycnemHO HCIT0~3yroTCSl B HaCTOS!Ill06 Bpewi: B MHoro~C~'.'lHHLIX 8RCITe­

pHMeHTax Ha YCROpHTeJIS!X H )J)IH. HCCJI9.U,OBBHHJI KOCMHTJ:6CI:l!X JzyTJ:eR, 

IIOSTOMY .n~Heifmee HCCJie,IIOBaHHe H BWIBJiemre }t(lt'IJ,rX or.o6emIO~'!'ei1 
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Pllli rrpe,n:CTB.BJlffeT 60.m,mo:it IIBTepec. HacTO.fllilM ,n:HccepTcuzym rro­

CBffil1eHa H3Y1i6HJ1IO HMeHHO BHIIIeyKasaHHHX BOIIpOCOB. 

Ue.m, pa6oTH. UeJIOro .UHccepTau;>rOHHo:it pa6oTH ffi3JlffeTca: 

I. ·MCcJie,UOBaHHe KBasH"tiepeHKOBCKOro (K'I) H3.JIY1!6HM 6HCTPHX 

sapIDKeHHHX '!aCTHU B reoMeTpJI.ffX ]aya H Bpsrra B 3aBHCHMOCTH OT 

TO.JIJllHHH KPHCTBJIJia H 3Heprlill '!aCTHI.Ui H cpa.BHeHHe c HM6JOil1HMHCH 

B 8TOtt 06JiaCTH . 8KCIIepHMeHTa.Jll>HHMH pesy.7.tbTaTaMH. 

2 . J1CCJI9,UOBaHHe IIOJIHHX IIOTepb' 8HeprHH peJI.ffTHBHCTCKHX sa­

pIDKeHHHX '!aCTHU IIpH IIpOJieTe B.UOJ!b rrpOTIDK8HHHX o6~eKTOB. 

3. A.HaJIHs H pac'!eT crreKTpaJ.tbHO~ ~HTeHCHBHOCTH Plli1, 06pa-

3yeMoro Ha ·reJiax KOH6'!Hh!X pasMepoB' HCCJie,UOBaHHe oco6eHHOCTe:it 

yrJIOBO~ saBHCHMOCTH HHT6HCHBHOCTH 3TOro H3.JIY1!9HHH. 

4. Pac'!eT H HCCJie,UOBaHHe IIOJIHHX IIOTepb 8HeprHH 6HCTpblX 

sapIDKeHHHX '!aCTHU rrpH HX rrpoJieTe '!epes IIJiaCTHHY BemeCTBa 

IIpOH3BOJibHOH TO~h!. 

Hay-crnM HOBH3Ha pa6oTI:~ 3aKJIID'!aeTCH B CJre.uyromeM: 

I. BrrepB1i1e rro.JIY1IeHH tPOPMYJThl .UM ~cJia KBaJITOB K1I H3.JIY1Ie­

ID'Lf! B H,U6a.Jll>HOM H M03aUqHoM TOJICTHX KPHCTaJIJiax. 

2. BrrepBHe nccJie,n:oBa.Ha sa:encHMOCTb 'Il'ICJia KBaHTOB /Y,' K1I 
'-

H3.JIY1!6HJI.ff OT TOJIIUHHH H,UeaJ.tbHOro KPHCTaJIJia. 

3. BrrepBble HCCJie,UOBaHa 3aBHCHMOCTb ~ rrpH noBOPOTax 

KPUCTaJIJia OT yrJm BJIOTa qacnru,H rum '!aCTOTb! H3JIY'IOl!M. 

4. BrrepB.h!e rroKasrurn, qTo sqxpeKT IIJIOTHOCTH (l>epMH Bcer.ua 

HM9 9T MeCTO IIpH rrpoJieTe sapIDKeHHO:t! '!aCTHD;H B,UOJ.tb OCM noJioro 

6eCKOH6'IHOro I.UfJilIH)Wa. AfiaJIOrH'IHHH pesyJibTaT HMOOT M9CTO IIpH 

IIpOJieTe "l'.aCTMI.T,N napaJIJieJ!bHO OCR CIIJIOIDHoro 6eCKOI!O'iliOro IJ,MJIBH­

.n:pa. 

5. BnepBHe 'IHCJieHHHM MeTO.UOM HCCJie,n:oBairu 31lDHCHMOCTb 
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8HepreTH'I9CIOrX TIOTepb sapmKeHHOH '!aCTIID:bl OT ee JIOpe:mi:...qla.RTopa 

B CJIOe BemecTBa IIpOH3BOJibHOH TOJill1H!lli. 

TipaKTH'I9CKM ueHHOCTb. PesyJinTaTH, no.JIY1IeHHHe B .unccepTa­

rum' MOry'l' 6HTb HCIIOJ!b30BaHH: 

- rrpH paspa6oTKe MeTO,UOB HCIIOJin30BaJIHfl CBOHCTB KBa3H'le­

peHKOBCKOro H3.JIY1l:GHIDI (Hcc.Jie,n:oBaHMH CTPYKTYIJhl KpHCTaJIJIOB, Me­

.umurne, OHOJiorHH, peHTreHOBCIWfi JIMTorpa(fl>rn H ,Iij). ) ; 

- IIpH paspa60TKe MGTO,UOB ,n:eTeKTHpOBaH:IDI "l'.aCTHU Bb!COKHX 

srrepr:l'l:M c HCIIOJib30BaHHeM MexaHH3Ma IIO'l'9Pb 3HeprHH sapIDKeHHotl: 

'!aCTHUH; 

- - IIpH 3KCnepHM9HTaJibHOM HCCJI9,UOBaHHH CBOHCTB Plli1, o6pa­

syeMoro Ha TeJiax KOH9"l'.Hb!X pasMepoB, c yqeTOM yrJIOBOro CTI9KTpa 

HHT 9HCHBHOCTH I13.JJ.Y1f9HHH, 

Anpo6aµM pa6oTH. PesyJinTaTh! pa6oT, Bome,UIDHx B ):(HCcepTa­

umo, .UOI<.Jia,UHBMHCb 1-ra YI, XYI, XYTI I3cecorosHHX co:Bemammx no 

qJHStme B3aHMO,U9HCTmrn sap.fD!t9HHblX "l'.aCTHU c MOHOKpHCTaJIJiaMH 

(MocKBa, I975,I986,I987 rr.); MeiK.IC{uapo,n:HHX CIDllIIOSHYMax none­

pexo.urroMY HSJIYtfeHHIO tiaCTHU B1i1c0Kvrx aueprill1: ( Epe:Brur, I977, 

1983 rr. ) ; MeiK,IC{Hapo,UHOM KOHrpepel:!l\Im' TIOCB.fllil9HHO:l'.t 50-JieTHID OT­

KPHTHH aqxpeI<Ta Ba:eHJioBa-lJ:epemwBa (MocKBa, 1984 r.); llI Bcecoros-­

HOM COBemaHHH no KOrepeHTHOMY B3a.HMO,U6HCTBHID H3.JIY1!6~V.R c Be­

mecTBOM (Y~ropo.u, 1985 r.); TI BcecorosHoM coBemarrH¥r rro rrpo6Jie­

Me "PeHTreH" (1iepHOBUhl, 1987 l'.)' Ha ceMIDrapax B Xi:t'?TM H Ep<I?VI. 

TiydJIHKa.I.U:J:H. TIO T6Me ,UHCCGpTaL\HH ony6JIHKOBaHO ,n;eCHTb pa-

60T /I-IO/ . 

CTpYRTYPa n 06'.beM .n:nccePTau;mL ,ILHccepTauHOHH'M pa6oTa 

COCTOHT HS BBe.uemrn, tf6Tb!p8X rJiaB, 3aKJ!lO'IeHIDI H' ·CITHCKa UMTH­

pyeMOH JIHTepaTypH; H3JIOllt8Ha Ha 120 CTpaHHUaX M8lIIHHOIIHCHOI'O 
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T8KCTa, co;a:epJKHT. 16 pHcymtoB, 3 Ta6JnmH H 95 6HOJmorpa.q>KtieC­

KHX CCHJIOK. 

KPATKOE CO.I(EPllf.AHl1E PABOT~ 

Bo BBeneHlili rrpiiIBe;a:eH o6sop·rrpe;a:mecTBYJOi!IRX pa6oT, rroc:ror­

meHHHX BOilpOCaM KBa3KtiepeHKOBCKoro H3JIYtI8HR.f:I; IlOTep:o 3H8prli!li 

6HcTpHX sap.mKeHHHX ti:acTmi; B IIJiaCTHHax BemecTBa, Teoplili PTIM. 

CcpopJv.YJill:POBa.Ha nocTa.~oBKa sa,n:ati: H neJib ,n:HccepTa.n;liOHHOfi pa6o­

TH, rrpHBe;a:eHo ee KpaTEoe co;a:epxaH:He • . 

B nepBOfi rJia.B8, COCTOJil!lefi ki3 §§I-:3, paccMaTpHBaeTC.f:I BOII­

poc o6pasoB8.lilU! l\lI H8JIY'I8HIDI B o6meM c~ae HaRJIOHHoro na,n:e­

HH.fl -qaCTIDJ;H Ha KpHCTaJTJ! /I/. 
B § I no~eHo perneHHe ypa.BH9HIDI MaKcBeJIJia ,JJ,JI.f:I rroJiefi 

sapmK9HHOH -qacTHUH B 6esrp~HOM H,n:eaJI:OHOM KpliCT8JIJI9 B .U:BYX­

BOJIHOBOM rrpH6JIIDKeHHH. :;mec:o c CaMOro Ha"l'.aJia Herrorrepe"l'.HOCT:O 

aJieKTpoMarHHTHoro rroJIJI He yi:mTHBaeTC.f:I. Cpa:BHeHHe c pesynTa­

TBMH, IIOJIY"l'.9HI:!HWI TapHO.f:IHOM H flH !IlH, -IlOKa3aJIO, tITO Ilplilli.f:IT08 

np:m5JIIDK9Hl'l9 BIIOJIH9 ,n:orrycTKMO ,JJ,JI.f:I peJIJ:ITHBHCTCKIDC u:aCTHn B 06-

JiaCTH peHTreHOBCKHX ti:aCTOT. 

B § 2 rrpIDlO.I\.f:ITC.f:I (popiv.y.lThI ,n:JIJI cBo6o,n:HHX rroJiefi, :to TC pHe 

Mory·r CY1U9CTBOBaTl> B H;a:9aJIDHOM KpHCT8JIJI9. 

B § 3 c IIOMOmDID rpa.HlfCillHX ycJioBltit H3JCO;a:.f:ITC.f:I IlOJIJI H~rqe­

HID! npH H8li.JIOHHOM BJI9T8 -qaCT:mI.H B KpHCTaJTJI. Ilo~eHIIl:lO !P<>PMY­

J!H cnpaB8,II,JIID3H · ,JJ,JI.f:I nrn:pOKOH o6JiaCTH yrJIOB rra,n:eHRJ:I ti:aCTIDJ;hl H 

H~eHIDI, sa HCKJIID'!8HH8M TOJIDKO CKOJID3.f:IllzyIX yrJIOB. PaccMOTpe­

Ha KaK reoMeTpH.f:I Jiays, TaK H reoMeTpIDI Bpsrra. B qaCTHOM CJIY­

qae HOPMa.Jll>Horo B.1eTa -qacTIDJ;hl B KPKCTaJI.JI wopiv.yJIH rrepexo;a:J:IT B 

pa.Hee n~eHHHe. 
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Bo BTOpoi!: rJiaBe ( § § 4-8) IlpOBO,UKTC.f:I RCCJie.Ii;oBamrn 'lliCJ1a 

KBaHTOB K1I H~eHIDI B reoMeTpIDIX Jlays H Bpsrra B 3aBliCKMOCT~ 

OT TOJimHHH KpHCTaJIJia /I-7/. Ms o6mero TeopeTw'i:ecKoro aHaJIH3a· 

cJie,noBaJIO, ti:To B CKJIY KorepeHTHoc·rn Kl! H~eli1m, . o6pasyeMoro . 

Ha BC8M rryTH .UBIDK8HHSI ti:aCTHnli ti:epe3 COBepme.HHbiit KpliCTaJIJI .. B 

reoMeTpKH Jlaya .U:OJD!tHH HM8T:O M8CTO KHTep(pepeHnHOHHHe .f:IBJI8HH.f:I 

THIIa 11MMTHKKOBoro aqxpeKTa" H aqxpeitTa aH()Ma.JI:OHOro rrpoXOJK,!(8HH.f:I . . 

EOpMa.Ha, H3B8CTHHe npH ,n:HcflpaKI.'(KH peHTreHOBCKHX .Jriqefi B MOHO-
. . . . . 

KpHCTaJIJiax. B ti:acTHOCTH, .U:OJDKHa Ha6JIIO,n:aTtCR oJio;KH~ ·sanlicH-

MOCT:o HHT9HCHBHOCTU l{ll H~8HH.f:I OT TOJIII!KHH a KpHCTaJIJia npH 

"rrpoMeJKYTo-tnrn:x" 3Ha"l'.emurx a . 

B ttacTORI!18H rJiruie rrpoae,n:eH · KoJIH-qecTBeHHhlli aHaJIH3 yRasaH­

HHX a@leKTOB li paCC"l'.HTaHH "l'.HCJia KBaHTOB i{ll H3.JIY'!9HIDI ,JJ,JI.f:I :iqmc­

TaJIJIOB rrpoH3B0..1:&Hoit TOJIIIUIBH a KaK B reoMeTp:tm Jiaya, Ta.I< H B 

reoMeTpHH Bpsrra. KpoMe Toro, HCCJie,n:oBaHa 3aBHCIDAOCT:O "l'.HCJia 

:irnaHTOB H~eHUH OT aHeprm1 (JiopeHII-4iaJtTopa 0 ) -qacTHUH. 

B § 4 Ha OCHOBe pesyJI:&Ta'rOB nepBoii rJiamr Bh!BOMTC.f:I HCXo;a:-· 

HHe qiopiv.yJIH ti:aCTOTHo-yrJioBoro pacnpe,n:eJiemii.1 TntCJia KBaHTOB I{ll 

H3JIY'!8HH.f:I, tteo6xo.nHMHe JJ.JIH. pacTrnTa rroJIHoro ti:HCJia 1maHTOB /'~ 

H .na.n::oHeitmero aHaJIHsa. 

. B § 5 HCCJie;a:yeTCH I\lf H3J!Y"l'.9HHe n reoMeTpHH Jiay3. Il CJIY'rae 

TO!-IKOro H TOJICTOrO KPHCT8.Jl.,'Ia ITOCJie IfHTerpHpOBfilUTJI no yrJia.M 

H3JiytJ:8Hli.H .If 1racTo·re rro.nyti:eHL! JIOCTaTO'IHO KOMITUKTHHO !lJopMy.Jihl )\JUI 

IIOJIHoro tJ:liCJia KBaHTOB ~ l{lI U3JfY1!0HIDi /I/. JlHtJ:HCJJOHO TaIO:<e 

qaCTOTHOe pacnpe.neJiel!He "l'.HCJia KBaHTOB l{lj H3.Jrf'IOHHH .B C.nytJ:ae 

TOJIC'roro 1cpHcTa11JJa /2, 3/ . l lpH rrpoMc:qTO"l'.HHX TOJIU{MHax npoa1Ia.mr-

2npoBaHa 11 IWJIWiec-rBeHHO ncc.ne.nonana 3an.rcm.-1ocT1 r:oJmoro 1rnc­

JJa irnaHTOB /~ OT TOJIUtEHH 1--.· I 11 , ~/ . Timta.s.aHo, '!TO i1prmuo 3 Cl -· 
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. BHCHMOCTeil: ~ OT TOJI1I4HHhl a (pHc. I) IDJieIOT OC~OHH!ilil: xa­

paRTep ("MMTIDIBOBhlli s@leKT") rrpH TOJilllRHax nopJUJ;Ka sR.CTIIBKr(HOH­

Hoil: .rr,.mnru H BbIXO~T Ha HacID.l{emre IIpH TOJIIIIHHax, B HSCR.OJII:.RO pas 

rrpeBH11JaJO!I1HX COOTBeTCTBYIOl!llle 3HatJ:eHRR .rr,.mnru norJiomeHRR ;rr,JIR a.MOp­

WHOro Ben1ecTBa, 'ITO MOJKHO CtmTaT:o aHa.n:oroM sqxpeR.Ta EopMaHa ;rr,JIR 

I0I H3JIY'iemm. 
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PJ{c. 1. 3aBHCHMOCTH 'Il'ICJia KBaHTOB ~ I0I H3JIY'16Hrul: OT 
TO~ID!bl Cl KPHCTaJLJJ:a aJIMasa ;rr,JIR pa3HHX nRTeH OT­
paJKeHRR B CHMM6TPHtIHOH reoMeTPHH Jlays ( to = 
= eos G6 ) • illl@R 1-4 y KPHBHX cooTBeTCTByroT oTpa­
~eHHRM (2,2,0),(4,0,0),(4,4,0),(8,0,0), sHeprv.RM 
KBaHTa /i.w6- 7.05, 9.82, I4.IO, 19.65 R3B H yrJiaM 
Epsrra (}6 - 44.15, 44.99, 44.15, 44.99°.CTpe~­
MH yKasaHH sHatieHRR o6~Holi ,n;JIBHhl norJiomeHHR 
e::;;~ (;rr,JIR a.MOPWHOro DemeCTBa) IIpH COOTB6TCTByro­

mHX tJ:aCTOTax.KpHBHe pacCi:rHTaHH ;rr,JIR 3JI6KTPOHOB c 
JIOpemi:-<PaR.TopoM 0 = I. 8. I03

• IlJTpHXOBbie rrp.mvme COCT­
BeTCTBYJO'll pactJ:eTy no qJOPMYJie KHHeMaTJ{t!eCROil: Teo­
pHH. 
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Ms KPHBHX 3aBHCEMOCT8ll ~ OT TOJI1I4HHhl a ,l\.J'IR pa3HUX IIRTeH XO­

pOilIO BJmHO, 'ITO IIpH MaJIHX a,, 38.BHCHMOCT:O RBJIReTC.F.r JIHHeil:Hoil: 

H coBna,n;aeT e pesyJI:&TaToM paci:reTa no KHHeMaTriecKoii TeopHH 

( llITpHXOBaHHHe rrpmAii!e) ' a 'IlICJIO KBa.HTOB ~ IIpH IIpOM6JKYT01'.!F.l:lX 

H 60JI:OlilliX TO~ax. Bli'lliCJieHHoe IIpH Ropp8KTHOM rrpHMeHemm: ~H­

H8MH1'.!6CROH TeOpHH B .14BYXBOJIHOBOM rrpH6JIIDKeHHH, Bcer~a OCTaeTCR 

M6H:&Ille, i:reM TO, 1'.!TO ~aeT R.HHeMaTH1'.!6CKM TeopHR, KOTOpM RJ3JI.ff­

eTCH HerrpaBoMepHoil: rrpH 3THX TO~ax. 

1ITO IW.CaeTC.ff O -3aBHCHMOCTeil: 1'.!HCJia KBa.HTOB ~ , TO OHO 

IIptl.RTH'16CRH He saBHCHT OT d IIpH ~OCTaT01'.!HO 60.JII:.IllHX () ;rr,JIR 

·rrpoMeJKYT01'.!HHX H ~ocTaToi:rHo 60.JII:.~'HX TOJIIIIHH /4-6/. BeJIH'Il!Ha /~ 

MOHOTOHHO paCT8T C poCTOM O IIpl'I MaJIHX TO~ax, a TaJOKe Ma­

JIHX r . 
IIpoBe~eH pactJ:eT 'IlICJia RBaHTOB ~ rrpl'I noBopoTax ~eaJI:o-...., 

HOro KPHCTaJIJia TOJIIIlllliOH CL BOKPyr BeKTOpa o6paTHOH pelll8TIGI /{f.: 

ITOKa3aHO' 1'.!TO 38.BHCHMOCT:O ~ OT Harrparuremm BJieTa tiaCTHIUil 

T8.10K8 HOCHT H8MOHOTOHHhIH xapaR.Tep lis-sa H3MeHeHHR ,I(JIHHH rryTH 

i:racnnw B KpHCTaJIJie. IlpH noBOPOT8.A R.pHCTaJLJJ:a BOR.pyr HarrpaBJJ:e­

mr.F.r, HP. COBil8,JJ;aJ0111ero c HarrparureHHeM !?~ ' 3Hai:reHH.F.r 6psrrOBCRO­

ro yrJia H 6psrroBCKOil: i:racTOTH He ocTaroTCH noCTORHHHMH. PactJ:eT 

noR.asaJI, i:rTo ecJIH i:racToTa ocTaeTC.F.l MeH:&II!e c000 ( 0 0 
- rmasMer­

HM tJ:aCTOTa BemecTBa), TO He IIpOHCXO,nl'IT pesR.oro na.n;eHH.ff HHTtH­

CHBHOCTH I0I H3JIY'16HH.ff IIpH i:raCTOTHOM rrepecTpaE:BaJilll'I /7/. 

B Romi:e naparpaqia rrpHBe~eHH rpa$IltPI SaBHCHMOCTH 'Il!CJir. 

KBa.HTOB A{ OT Jiopemi:-<PaR.Topa i:raCTHUH [ ' a Taroite 'J:HCJIO R',aHTOB 

.~ IIpH noBopoTax R.pHCTaJLJJ:a B 3aBHCl'IMOCTH OT yrJia BJI6T' l wm 

tJ:aCTOTH H3JlY'16HHJ1. 

B § 6 ncCJie.u;yeTCH Kl! H3JIY'iemre B reoMeT:p:im: Bpsrra /5/. 

9 



B C.JIJ"!ae TOHKOI'O KpMCTaJLJia ciioPMJJia AlIJI ITOJIHOro 'tJHCJia KBa.HTOB 

/'{ COBna.n;aeT c a.HaJIOrW!HO:ii tPoPMYJIOH B reoMeTpIDI Jiays. )J.Jm 

1'0JIC'roro KpliCTaJIJia COOTB9TCTBY!Oll1M \IJOPMYJia /I/ OTJilfCiaeTC.fI OT 

\IlOPMYJihl B reoMeTpllillI Jiays. IlpllI rrpoMe)ICJ'TO"tflIHX TOJI!qIDiax rrpoBe.n:eH 

: aHamrn llI '!J/ICJieHHHfi pac-reT .. B8Jll'I'tJHHhl ~· • IlpH 3TOM HHTerpHpO-

·:Srurne ITO -raCTOTe rrpOBO,Il;H.JIOC:O aHaJil'ITH'!9CKH' a HHTerpnpoBaHJ/Ie 

ITO yrJiaM, Ka.K nP~H.JIO, ·rrpoBO,mtJIOC:O '!HCJI9HHO. TI.oKasaHo, 'ITO B 

OTJI1'I'IH9 OT CJIY'IM ..reoMeTpHH J1ays rrpH rrpoMeJKYTO'IBHX TOJil!IHHax . . . 

. o.TCYTCTBye';I' OCIJ;:lfJIJTJIIUWHHM 33.BHCHMOCT:O BeJIH<IHHhl 11~ OT TOJIIIIH-

Hh! a llI HMeeT M9CTO CJia68.ff 33.BHCHMOCT:O ee OT a:., ( nepBoe TIJiaTO). 

Hp:l'I . ,Il;aJI:DHefil!leM yBeJIH'!eHHH T~hI B9JllftUrna ~ CHOBa pacTeT' 

a 3aTeM ,Il;OCTJ/IraeT HaChil!18HH.fI (BTOpoe TIJiaTO), HO 3aM9THO pa.H:o­

me, '!eM B reoMeTptrn Jiays, T.e. OTCYTCTByeT s\IJ\fleRT aHOMaJI:OHoro 

JIPOXOlK,Il;eHIIB. 3aBMCIDvIOCT:O '!HCJia KBa.HTOB II{ OT d aHaJIOrH'!Ha 

CJIY'iaIO reoMeTpHH Jiays. B Komi:e naparpatlJa rrptrne.n:eHhI rpatlJllIRH sa­

BHCIDl!OCTH '!HCJia KBaHTOB ~ OT . TOJill1HHhI :RpHCTaJIJI~. 
B § 7 llICcJie.n:yeTC.fI K1I H3JIY'ieHJ/Ie B M03ali'IHOM :KpHCTaJIJie, 

COCTO.fIIJ19M H3 MaJIJ:l:X 6.JIOKOB (rrpii YCJIOBtrn, 'ITO M03aH'!HOCT:o KpHC­

TaJIJia MaJia). IloRa3a.HO' 'I'I~O 'IHCJIO RBruITOB KlI HSJIY'19HH.fI He sa­

BHCHT OT opHeHTa:rJ,HH 6JIORa H rrpOTIOPW!IOHaJI:bHO ero TOJIII.\Hlie. 3 

CHJIY 3Toro MOJKHO BB9CTH '!HCJIO HSJIY'19HHhIX I<Ba.HTOB Ha e.n:HHlfilY 

.II,JrnHhl H OITHCaTT:> npouecchI J/I3.JIYtf9HJ/Lfl CHCT9MOfr .Il:llI\IJ\flepeHW!IaJI:bHh!X 

yp8EH9HHH, OTIHCb!BaI<XQMX ,Il;H\IJparu.i;mo B M03aH'!HhIX RpHCTa.JIJiax, c 

ITOCTO.fIHHOH ueo.n:Hopo.n:HOH traCT:OJO. IlOJIY'19HO pemeHHe 3TOM CJ/ICTeMh! 

,IT,.11.fI TOJICToro KpMCTaJIJia llI TIORa3a.HO' 'ITO '!HCJIO KBaHTOB ~ .I(Jl.fI 

H,ll;eaJI:OHoro H M03aH'!Horo TOJICTHX :RpHCTa.JIJIOB He ClP!bHO OTJIW!a.JOT­

C.fI /I/. 

. B § 8 rrpoBO.D:llITC.fI cpa:aHeHHe TeopeTHqecKJ1Ix pesyJI:oTaToB, no-

IU 

JIY1'.f8H!lh!X B §§ 5' 6' c ::mcnepHMeHTaJI:bHh!MH pe3yJI:oTaTaMH, JIOJry­

'leHHb!MH Ha ToMCROM H EpenaHCIWM cvrnxpoTponax. TeopoT11-recrrn:e 

sHaqemrn <rn:ceJI KBaH1'0B usJIY'!eHVtJI He rrpoTtrnopetraT sKcI1ep1meH-

TaJibllHM ,D;a.HHHM. 

B TpeneYi: rJrano ( §§ 9-II) HCCJie,noBam1 suepreTwrec1rne no­

Tepx peJI.fITHBJ/ICTCKOH 3ap.fDK8HHOM '!8CTHU9H rrpH rrpoJieTe B,UOJI1 rrpo-

T.fDKBHHOro TeJia, a Taion.e peHTreHoBcKoe nepexo.n:Hoe n3.rryi:reHYie 

B CJryqae 1'eJI IWH8'!Hh!X pasMepoB /8' 9/. 
B § 9 paccMoTpeHo pa:aHOMepHoe .r;BH.'KeHHe sapmKeHHoi1 qacTM­

UH B.D:OJI:b OCH TIOJIOrO UHJIUH,D;pa. 3Ta sa,n;atra paCCMaTpii!BaJiaC:b ra­
pH6.fIHOM llI I\aparreT.ffHOM B IIOHCKax 06'I:.8ItTa, J\.)UI KOToporo OTCYT­

CTByeT acixJ)eKT TIJIOTHOCTH. B .D:HCCepTa:u;trn TIOKasaHO' 'ITO B OTJIIPIHO 

OT 38KJIJ0'!8Hllil yKa38HHb!X a.BTOpOB B CJIY'!ae 6eCKOH81:J:HO .n.mnrnoro 

JIOJioro UI1.JIHH,D;pa H83fillli!CJ/IMO OT TOJiil1HHH CTemrn 3gxp8KT JIJIOTHOCTI1 

BCer.n:a cymeCTByeT I!pH JJ,OCTaTO'IHO 60Y:bIIIIJ:X 3Ha'!eHJ/I.fIX '{ /8/. 

B § IO wm cpa:aHeHH.fI c pesyJI:oTa:r'awr § 9 paccMoTpena TaK­

JKe sa.n;atra npoJieTa sap.fDKeHHofi traCTI:!UE napaJIJieJI:o1m ocn 6ecRoHotr­

HO JJ,Jll'IHHOro CIIJIOillHOrO ~a. IlOK8.3aHO, 'ITO H D 3TOM CJIYtrae 

3qxlJ8KT TIJIOTHOCTH Q?epMllI BCer.n:a J/IM88T M8CTO npn .IJ:OCTaTO'IHO 60JI:O­

mxx 6 . IlpoBe.n;eH a.Hamf3 IIOJI.fI traCTHIJJil c TO'IRH speHH.FI CT8II8HH 

HCRa.JK9Hliff IIOJIB traCTHUH B BaKYYJ\18 npHCYTCTBHeM TeJia /8/. 

B § II JJ.GTaJI:OHO :11:ccJie.n:on8.Hhl ocoeleHHOCTn tracTOTHo-yrJIOBo­

ro H traCTOTHoro pacrrpe,n:eJieHIDi HHTeHCHBHOCTH PII!1, o6pasyeMoro 

:racTnu;e:tl: Ha 06'!:.eKTax Il;:IWllIH.n;pW!eCK0:!1 \IJopMH B 3aBHCl1MOCTH O'r z;: 

nonepetrHoro a..L H rrpo.n:oJI:o®J'O a. c pasMepoB. PaccMoTpeHLr RaK 

TeJia B BrucyyMe, TaK H BaicyyMHHe ' nopH B cpe.ne /9/. IloKasaqo, 

'ITO rJia:aH!ifi MaJtCRMYM B traCTOTHO-yrJIOBOM pacrrpe.n;eJISHHli HHTeH­

CRBHOCTJ/I PI!l1 B CJIYtfae, ROr.n;a a.l MHOrO 60JI:Oill8 '.'pa,n::icyca ,neti-
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CTBID!" no.JI.H "tJ:aCTRUhl ?f/; I l<..' , orrpe,I\eJI.HeTcri: llIHTepqiepeHIU'!eii 

Ha rpamru:ax Te.Jia, a HMeHHO, M8Hhlll!IIM H3 yr JIOB ( 2 c I w a.;, ) I/ 2 

!II c / Cc)(l .l • YTo'l:HeH KpHTep!II:ti np!IIMeH!IIMOCT!II TeopH>r B03MYTI18HllIH. 

PaCCMOTpeHo oopa30BaHHe PID1 Ha BaKaHCHOHH!:lX nopax B KpHCTaJI­

Jiax H rrpoBe,I\eHO cpa.BHeHHe TIOJIY'I8HHRX pe3yJihTaTOB c OU8HK8.M:li 

paOoTH Pri:3aHOBa. IlpHBe,I\eHH rpaiJJnKH "tJ:aCTOTHo-yrJioBoro H "tJ:aCTOT­

Horo pacrrpe,I\MeHlili IDITeHCFIBHOCTH PID1. 

B '!eTBepToli'r.JIB.Be (§ I2) HCCJie,I\OBaHH sHepreT!II'IeCRHe no­

Tep:a sapJDKeHHOil: "tJ:aC'l'HUR rrpH rrpoxoJli,ll;eHHH 'l:epe3 c.Jioli BelI{eCTBa 

rrpOH3BOJihHOH TOJill{HHlil, HaxO~iJ:crr B BrucyyMe / IO/. Ilpo6JieMa 

IIOJIH!:lX IIOTep:o 3HeprHH "tJ:aCTmi:e:t1:. pa.BHOMepHO !II rrpm1IOJII1H8HHO rrpo­

XO.IVJlll8H 'l:epe3 ITJIOCKo-napBJIJI8.7IhHRH CJIOM BelI{eCTBa TOJill{HHlil ex. 
H80,I\HORpaTHO OOCYl!iJJ:aJiaCh B JmTepaType. OCHOBHOii pe3y.7IhTaT' rro­

JIY'l:8HHRH elI{e rapHORHOM B 1959 ro~, 38.RJilO"tJ:aeTCR B TOM, 'ITO B 

C.JIJ"Iae 11 TOHKOro" CJIOR B 3HepreTJII'I8CRHX TIOTep.nx OTCYTCTByeT 

3\Pi1eKT n.,~oTHOCTH @epMH H noTepH .JiorapHqiMH"tJ:eCR!II pacTyT c YBe­

Jill'IeHHeM JIOpeHU-<iJaKTDpa t '!aCTHUR. 0,I\HaKO no IIOBO~ KOJIH­

'I8CTB8HHOH CTOpOH!:l 3~a'IH, B '!aCTHOCTH, BOIIpoca 0 Kp!IITepllI!II 

11 TOHROCTH" CJIO.ll, rurn 0 KpHTJII'I8CKOM 3Ha"tJ:eHHH '[ "f , BIDIIe KOTO­

poro Hai:n1HaeTC.ll JiorapHqiMH'IecIUJli pOCT TIOTeph, CYU18CTBOBaJIJII pa3-

JII1'!Hl:l8 YTB8PJK.ll:8HI1.ll. 

Il?CKO.iThKY 3~a1J:Y TO'!HO aHaJIJIITJII'I8CRH pel!IHTh He y,I\aeTC.ll H 

YKa3aHHH9 YTB8Jll!U(8HHR OCHOBaHR Ha pa3HOro po,I\a .rrpH6.JrmJteHIDJ:X, 

)J,JI.ll oR:oHtiaTeJihHoro BH.llCHeHH.ll Borrpoca 61:l.7l'. rrpoBe.ri;eH Herrocpe.ri;­

CTBeHHiillt 1Il!CJI8HHHH pac"tJ:eT IlOTep:o KaK ITOJIH!:lX, TaK !II rror.JIOU18HHHX 

B CJIOe. IlpH 3TOM norryTHO BH'IJIICJIRJIOCh "tJ:aCTOTHOe pacrrpe.ri;eJieHHe 

IlOTep:o, KOTopoe YCKOJI:03aeT rrp!II pemeHJIIJII 3~a'IJ1I M8TO,I\OM .JlaH,I(ay 

IDITerp!IIpOBB.HIDI B ITJIOCKOCTH KOMITJieKCHHX "tJ:aCTOT (.J . . B pac"tJ:eTe 

I2 

ObL~a HCTI0~~30BaHa MO,I\8.JI:O ]opeHUa-)]Jly.ri;e ,I\JI.ll "tJ:aCTOTHOH 38.BJIICJII­

MOCTH ,I\H3JI9KTpli'I8CKOM rrpOHHUa8MOCTl1 C H8CKOJihKl1MH C00CTB8HHH­

rvrn "tJ:aCTOTaMH 11 COOTD9TCTI\YJOII{Ml1Jill "tJ:aCTOTaMH pe.JiaKCauHH. IlO-BJII­

,I\HMOMY' I\a'I8CTB8HHH8 'l:epTb! TIOBe.ri;eHM 3HepreTH'I8CKHX TIOTep:o 

OCTaIOTCR 00!11JIIMH, H83a.B!IICJlll1HMH OT KOHKp8THO:t1: MO,I\e.JIH. PesyJI:oTa­

Tbl pac'!eTa ( p:t-rc. 2) TIOK8.3b1Ba.IOT ·, 'ITO B TOHIWX CJIO.llX IIOJIHble 

TIOTep!II (KaK 11 norJiomeHHM B CJIOe "tJ:aCT:b) .ri;eil:CTBHTeJihHO Jiora­

pmliMJII'Iecrur pacTyT c yBeJIH'!eH!IIeM J' . 
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Pl1c. 2 . 3aBil!CllIMOCTJII TIOJIH!:lX (a) !II norJIOineHH!:lX B 

CJIOe (6) 3HepreTJII'I8CKHX TIOTep:o c 8,I\HHH­

llbl ,I\JII1Hbl rryTH B BemeCTBe OT .hopeHU-{PaK­

TOpa ;f . l]H¢!:m Y KPHBb!X 0003Ha1faIOT 

cu-" / C . ITp.rrMM (Ha p!IIC. 2a) c 6yK-
nof.i F cooTDGTCTnyeT MaTO :J?epMH. 

3ToT .1. o~c.:i:IGJi . : : :· :ocF; ;'. ! DC'C':' l:<.;c6'r :.: •_C'l' O , B i.'.)T'JI3.Cm: c BHBO,I\OM 

r., ,, 



1
Ie'Ulrna, Kor.n:a TOJI111llHa I17!aCTHHU CT.<<. c lc•'c ' a B TOJICTHX 

CJTOJIX Jiorap11ClJM:vrtr8CI\HM pOCT IIOTep:r, TaI<.'Ke llM88T MeCTO rrpH 60JI:b­

llillX sHatreH:vrJix 3" ~> l~c<..~/C sa ctreT o6pasoBaHI1.fI rrepexo,n:Horo 

.I13JIY'I8HHJI. 

B 38.KJirotreHI1H C~OP~1J'JIHpoBaHbl OCHOBHb!e pesyJI:bTaTH, IlOJIY­

treHHble B .n:11ccepTarrHH H BHHOCIIMHe Ha 38.!UIITy: 

I. IloJIYtreHh! ~OPMYJILI .IT.JIB rroJiefi H3JIY'I8HIIR rrp11 rrpoJieTe sa­

pmKeHHoli 'IacT:irru; trepes H,n:eaJI:hHHM KPMCTaJIJI B .D:BYXBOJIHOBOM rrpH-

6.IDUKeHJili rrpH Ha.R.ITOHHOM IIa,I(eHHH traCTHIJ,H Ha IIOBepxHOCT:b Ii.pHC­

Ta.JIJia • . C CaMoro Ha'!aJIU HenorrepetrHOCTb 3JI8KTpOMarHHTHoro TIOJIJI 

. traCTHil,bl He ytIBTb!BaJiac:r,' tJ:TO BITOJIHe rrpvieMJieMO .UJI.fi pe.'IJITHBHCT­

Cii.UX traCTHJJ H pem·reHOBCii.OH o6JiaCTH qacTOT. 

2. IIpoBe,n:eHo i;rccJie.n:oBmme tJ:IICJia rrnaHTOB Kq 11s.n:yqem1H 11.{_ 

B reoMeTpJ.rn Jiay:::i B 38.BHCIIMoCTJ1: OT TOJI111llH1! I\pHCTa.JIJia a I! .TIO­

peim-<PaKTopa tfaCTHIJ,H '[ • !Ipvr IIpOM8Ji{YTO'!HHX TOJIJJ(HHax I'plrnhre 

3aBHCIDv!OCTet1 /~ OT (L HM8!0T OCIU,IJI.TJ.Fff(l10I!HFti XCtpQJ\TOp (aHa11or 

"!v!MTHHii.OBOro s@ieKTa" B TeopHM .n:rn'fJpaii.L\IH! peHTPOHODCICl1X JiyqeH). 

Tipu ,TI;3.'I:bH8MUI8M yneJIJ1qemm TOJillrVIHH Ii.p'1BH8 BUXO,UHT rm HaCH!I(CHI18 

rrp11 TOJIU1HHdX, .B H8CKO.JlbJ\O pa3 npemrwar<X.fiEX COOTB8TCTBYKl!ltYJO .I(JIJ'I­

rry rror.JI0!1(8Hlfil J(JIB 8.MOpc[moro BGU(GCTBH' '-I'i'O !lBJIHOTCH amlJIOrOM 

s@1eF.Ta fiopMmra 2HOM&'IbIToro rrpoxowi:omm pOHTreIIoBcmu JIYtr0H. 

JlpH 60Jiblli1!X TOJIJ!;H'.-!.":1X ,U.JJ..'I l \;: l'.0.'J:Y'!GHH rrpocnrn cI>OPMYJIH. 

'. ' ccJioJ\OBDE<'l 3GBEc;n,~ocrr, '!HCJra irnaHTOB ,fvj" I0I H3JI'IJ'{emrn 

ITPII rronopO'.'E' 1;u:;r,'r0.Ji.1let .Tl/ l.Eiio;i TO.Jlll(HHLI CL BOKpyr B8ICTOpa o6paT-

ifO'.i D8!'.ICTI::: " • l:o1;a3e:uro . '-ITO 3aBHCIIMOCTb j\,f..I OT yrJia J3JIG-
. I . t... 

'i'L t;:J['',':lc,J: HOCl:T irn:·.!Ol!OTOHI!Hti xapmcTGP H3-3a H3M8H8IIHJI .Ji:JIIU!H 

'. i.-. ; • ·!W; ';TI :.i.r B !".Dl'.C~' tl'T.JIC . ~pn IIOBOpOTe RpHCTCLJIJia BOKP;')JT HanpaB-

/ ' ~ 
.': : .. . :.' .• :!0 COBTI<-"-C:'.'c'.,i.~Oro c \. ' H8MOHO'i'OHHHH xaparcTep sanncn-

I '-

MOCTH ~ OT tfaCTOTH ooycJIOBJI8H Ka.K H3M8H8HH9M ,n:Jm:HH rryTII tfaC­

TIII(hl BHJTpII KpHCTaJLJia, Ta.K H H3M9H9HH9M 3KCTHHKU;HOHHOH ~. 

IlpH .n:ocTaTO'!HO 60JI:blllliX r BaJmtmHa ~ IIp8.KTK'I9C!i.II He 3B.l3HCHT 

OT '{ rrpH IIpOM9JKYTOtfHHX H .n:ocTaTOtJ:HO 60,m,rrrnx TOJIIqliHax. IlpoBO­

.Ji:HTCR cpa.BHeHHe 0 3KCrrepIDv!eHT8JI:bHb!MII ,n:aHHm.rn. 

3. !IpoBe.n:eHO HCCJie,n:oBaHHe tJ:IICJia KBa.HTOB !{Cf H3JIY'!8HH.ff 111. 
B reoMeTpHII Bpsrra B 38.BHCHMOCTII OT TOJI111llHH KPHCTalIJia n JIO­

peim-\PaKTOpa. IloKa3a.HO' tJ:TO xapa.KTep IIOBe,UeHIDI Ii.pID3HX ~ B 

reoMeTpHH Bpsrra OTJIW!8.8TCH OT aHaJIOrH'!HHX KpHBHX B reoMeTp:im: 

Jiaya. IlpH rrpOM9JKYTO~Hb!X TOJI111llHax OTCYTCTByeT OCJJ;H.lLJI.fID;KOHHBJI 

38.BHCllMOCT:b ~ OT ct H IDvieeT M8CTO CJia6M 3BJ3HCHMOCT:b ee OT 

~ (rrspBoe IIJiaTo), saTeM ~ CHOBa pacTeT H ~OCTHraeT HaCHII(e-

HHR (BTOpoe IIJiaTo) 3a.M8THO pa.:H:Dms, '!SM B rSOMSTpHII ]a:ys, T.S. 

OTCYTCTBYST sqxpeKT EopMa.Ha. Ilo.rryqsHH g)opMJJII:l ,!(JIR II{ B CJIY'!aS 

TOJICToro KPHCTaJLJia. 3a.BHCIDIIOCT:b 1' OT r; a.Han:orwrna c,m"Ia.JO 

Jlays. 

4. IlOJIY'!SHO psmsHHS .IT.JIB TOJICTor6 M038.H'!Horo KpHCTaJIJia, 

COCTo.muero H3 6JIOKOB c TOJI111llHlilJIH, MSH:bilIHMR, tf8M Sii.CTHHKIJ;lrOH­

HBJI ,IT,Jll!Ha, H IIOBepiryTHX .n:pyr OTHOCHTSJibHO .n:pyra Ha MaJIHe yrJII:l 

(OT ,!(OJISH MEHYT .no ,!(OJISH rpa,nyca). IloKa3a.HO, '!TO IIOJIHOS 'JHCJIO 

KBa.HTOB /\{ ,!(JIR H,n:ea.JI:bHOro H M03rurcrHoro TOJICTHX Ii.pHCTaJIJIOB HS 

CHJI:bHO OTJIH'!aSTCR. 

5. BwraCJISHH IIOTSpH 3HSprIDI pSJUITHBHCTCKOH ~aC'l,'HUH, ,!(BH....; 

JKYIIISHOR B,!(OJI:h OCH TIOJIOro IJ,liJIHH,It,pa RJIH rrapaJLJI9JI:bHO OCH crurom­

HOro IU!'JIHH.lWa (B o6oHX CJI'IJ'{aJIX wnrna IJ;HJIHH,IJ;pa ctnrraSTCR 6ec­

KOHStJ:HOH). Iloxasarro, '!TO 3~KT IJJIOTHOCTH ~spMH BCSr~a HM8ST 

M9CTO rrpH ,!(OCTa.'I·(!'qHo 60,m,nrn:x 3Ha~eHHRX JIOpSHU-<PSRTopa tfaCTlfilll. 

6. BwraCJI9HH TIOTepH 3Heprlll'I qacT~m;H rrpH IIpOX01K,ll;emm: ~e-

I5 
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pes CJIOH B81Il8CTBa, HaXO.UHIUHMC.f! B BB.I<YYM8. PesyJI:oTaTb! rror<as1rna-

!OT, 'ITO B TOHKl1X CJIO.f!X, rwr.ua TOJIIIlirna CJIO.f! (t,<..< 0 /cJG , IIOJI-

Hble rroTepli (Ra.E. If norJiou1eHHM B cJioe 11acT:o) Jiorapmf:wr11ecK11 

pacTyT c YB8Jm'l:eHIJ:eM '!; . B TOJICTHX CJIO.f!X 3TOT pocT TaIOKe IJ:Me­

eT M8CTO rrpll 60JI:Olll:l'IX 3Ha'l:8Hll.f!X r '>> Cc lc
0

'n /c . HO sa C'l:8T o6-

pa30BaH:l'I.f! rrepexo.u1-roro .rrsJrpreHAA. 

7. MccJie,noBaHH oco6eHHOCT:l'I 11acTOTHo--yrJI0Boro H 11acTOTHoro 

pacrrpe,n:eJieHHli HHT8HCilfBHOCT:l'I Pill1, oopasyeMoro 11acnrue:ti Ha 

06'.08RTax IJ,lViliH,IlPH'l:8CKOH qJOpMb!' B 3aBli!CIDfl.OCTH OT rrorrepe11Horo l1 

rrpo,n:oJI:oHoro pasMepoB. PaccMoTpeHbl TeJia B BaRyyMe n BaRyyT\'!Hb!e 

nophl B cpe.ue, o6pasoBamrn PITH Ha BaRaHCHOHIIh!X rropax B r;:pi:rc'l'aJI­

Jiax. IloRa3aHO' 'ITO RpllCTaJIJI c BaRaHCliOHHb!MH rropaMIJ: MOiK8T CJIY­

JK11T:O l1CTO'l:HHROM li3JIY'l:8H:ll:H, HO-BH,I(IfMOMY' TOJibIW B OOJiaCTH MB:r­

FJl'.X peHTreHoBcrrnx JIY1J:ei1: ( h.u ~500-800 ::iB), .n:JIH RoTopot1: 30Hhl 

~opMIJ:pOBaHHH m~eIOT rrpIJ:MepHO TOT lK8 rropH,I\OK, 'ITO H pa3M8pb! H 

paCCTOffi!He M8J!i,I(y rropaMIJ:. c 'I'O'l:Kl1 3p8HAA ,n:eTeI<THPOBaHAA peJIH­

TKBHCTCKHX 11aCTHI\ MCilOJI:030BaHH8 KpHCTaJIJia c BaRaHCHOHHb!MH 

rropaMH' eC.'IH 3TO rr B03MOlKHO' TO B c;ry11ae '-IaCTIDJ: He 01J:8H:O Bb!­

COKlfX aHeprHM ( fj < 25) . 
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