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© U e 1npaJJbHb1il tta y 4HO- ttCCJJeD.oBaTeJJbCKttil ttHcnny r ttHcjJOpM a UttH 

H TeXHHK0-3KOHOMtt4eCKH X HCCJJeD.OBaHH ii no aTOMHOH Hay Ke 

H TeX HHKe (UH1111 arOMHH<j)OpM\ 1984 

B HacTomneli pa6oTe BHrro.JIHeH!l aKcnepHMeHTaJIDHHe zccne'AOBa­

HIDI H3JIY'leHIDI aneKTPOHOB c aHep!'Heli 4,5 raB B pel!CHMe KaHairapo­

BaHHOro ~wr;eHWr B KPHCT~e aJIMa3a.TeopeTR~ecKH aTOT B~ H3ny­

~eIDUI 6Hn npe'ACKa3aH B pa6oTe[r]. 8KcrrepHMeHTaJIDHlle HCCRe'AOBa.­

Hrut, Bl:UIOJIHeHHlle c IT03HTPOH8.Mlll H aneKTPOHaMH BHCOKHX aHep!'Hli 

~-5] B nocne~e ro~. yKa3HBa.IOT Ha HanHtrne HOBoro B~a H3-

.nyq:emrn: H, B OCHOBHOM, ITO~BepJK,It8.!0T TeopeTH~ecKHe rrpe~CK~3aHrut. 

O~a.Ko 'AO HacTomnero BpeMeHH, B ~CTHOCTH, B cn~ae aneKTPOHo~ 

nnoxo H3BeCTHH a6COJllOTHHe BIIXO~ R3.nyq:eHIDI, BJIIDil!Re qaKTOpa 'Ae~ 

KaHa.JrapOBaHHfl Ha qlopMy crreRTpa H3.JIY'leHrut H T.'A. 3HatrnTenbHa.II 

Tpy~OCTb B 3TJIIX H3MepeHWrX CBR3aHa c TeM 06CTORTenbCTBOM, ~o 

aRcrrepHMeHTH rrpHXO,n;HJIOCb npoBO~TD Ha BHJTpeHHHX JJY'IK8X aneK­

TpOHHhlX CRHXpOTpOHOB, r~e MOHHTOpHpO:saHHe trncna Ha~anDH.liX aneK­

TpoHOB rrpe'ACTaJ3JIS!eT co6oli cnoJKHYlO 38,Il;a~. 

B HacTomnee BpeMR Ha EpeBaHCKOM aneRTPOHHOM cHHxpoTpoHe 

003~ BIIBe~eHHHli ~OK aneKTpOHOB c yrnOBOR pacXO,l(HMOCTbID 

5+6·ro-5 ~ c aHeprKeli aneKTpOHOB B HHTepBaJie I,5+4,5 raB. 

CxeMa. aneRTpoHHoro TpaKTa npHBe'AeHa Ha pHc.I. 
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I 
Ilyqox SReRTPOHOB c pacxoltHMOcT:&!J I Mpa.zt BliBO.ztHTCJI qepes OTKl!o­

HRllDIJUt MaI'HHT ROJ.11.z{a Ha ROJl.JIHMaTop Cr· pacnOROZe1iHfilii B KOJIJ:.qe­

BOM sane YCROPKTe.11a:. Ilpoxo)tli KO~TOp c pasMepaMK OTBepCTIDi 

(I,2 x I,2) ~. nyqox \flopwpyeTc.11 B C.HCTeMe KBa.zu>ynoJibHHX 

JI:HHs Q1 M Q2 , .itaJiee OTlt/IOHJieTCJI MaI'HKTOM BMI ItI BHBO.ztHTCJI 

B 60JIJ:.moa axcnepKMeHTaJn,Hliit Sa.JI. TaM OH <.fx>PMKpyeTCJI BTOPli'IHO 

B JI:HHsax Q3 K Q4 • IIPOBO.ztHTC.II qepes K0.1LJIKMaTop C2 c pasMe­

PBMK OTBepCTKJI (I x 2) MM
2

: OTKJIOHJieTCJI MaI'HlITOM BM2 H Tpaac­

llOPT.HpyeTcsr B Ma.Jiili axcnepHMeHTaJihHH! san, r~e pacrroJioxeHa axc­

nepKMeHTaJIJ:.HaJI YCTaHOBRa.CeqeH:ae lly"Il(a Ha KPKCT~~ecxott MH­

meHK-(2x2)MM2. IloJIHoe <.fx>PMl'J.POBaH:ae rrapaJIJieJibHoro lly"Il(a rrpo:acxo­

.ItHT B CKCTeMe J!HHS H OTlt/IOHf.UOJJmX MarHKTOB , BKIIB:JqaB:>mett WoKYCH­

PY!Oume KBa.ztpynol!&HHe JIHHS!i Q1 H Q
3 

, ~e<.fx>eycl'l.PY!Oume JIHHsu 

Q
2 

K Q4
, OTMOHmOzmre MarHHTH BMI H BM2,HanpaBJieHHJI rroJiett KO­

Topux COBll~T.BeJIHtraH!i yrJIOB OTlt/IOHeHHJI IIylfl(a B STHX Mar.HH­

Tax PaBHii COOTBeTCTBeHHo 0,5 H I0.Pacxo~OCTh H,lij)a Ilyl1Ka B 
KO~e TpaKTa oqeHeHa B 6 • ro-5pa.zt. 

CxeMa axcnepKMeHTa.JlbHO! YCTWIOBICH IIPKBe~eHa TaRXe Ha.pHc.It 

C4x>PMHPOBaH:lflll aJieRTpOHH!ift Ilyl1ox llpOXO,ItHT qepes llyqKorrpoBo~ B 

CTeHe B Ma.nmt axcnepKMeHTa;u,H!i! 3aJI a nona.ztaeT B Ba!CyyMHyio xa-

Mepy MORHTOpHoro cnexTpoMeTpa. Ilpoxo.Itli qepes OTBepcTKe cqeTi:m­

Ka c3, Ilyl1ox nona.ztaeT Ha. KPKCTaJIJDf1JecRHf Pa.ItHaTop, YCTaHoBJieH­

H.Wl B r oHHoMeTpe G • B MarHHTe MOHKTopHoro cneKT.P<>MeTpa BM3 

SJI6KT.P<>H!i OT~e.llRRJTCJI OT HSJiyqeHH!ix 4ioTOHOB K peritICTPKpYJOTCJI B 

TeJiecxone Hs cqHHTliJU!Jn.(11:0.HH!ix cqeT~oB s
1 

, S
2

, S
3 

, a <Ix>­

TOH!i , llpOX0,1{11 '!epes C'!eTql{K A, OTCeKaJounut sapmreHHyio KOMIIOHeH­

Ty, per11:cTp1fPY10Tc.11 B cnexTpoMeTpe noJIHoro norR01ueHHJI - NaJ . 
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C~eT'Il'!K C3 CJIYltliT ~ OTCetJeHKJI COnyTCTByiomero sap~eH­

Horo cpoHa. MoHRTOpHLie C'!eTtmroi: 51, 5 2 , 53 RMelOT pasMepli 

(5x50x2)cM3, (I5x50x2)cM3 li (40x50x2)cM3 COOTBeTCTBeHHo K pac­

IIOJIO~eHH B ,nByx MeTpax OT MOHHTopHoro cneRTpoMeTpa BM3.06JiaCTh 

OXBaTa aJieKTpOHOB ITO aHepI'lili COCTaBJIJieT 3+4,5 raB, R COOTBeT­

CTBeHHO o6JiaCTb perRCTpaqID! i - KBaHTOB COCTaBRJieT O+I,5 raB. 

roHMOMeTpHqecKa.R: CMCTeMa o6ecnei:mBa.Jm op.HeHTRPOBKY IqlKCTaJI~ 

Jm'!ecxott M.HmeH.H Ha IIJ"llte c TO'IHOCT!>Kl 4,4·I0-5pa.zt BOKpyr BepTM~ 
KaJThHOH H ropRSOHTaJII>HOtt ucett [?] . B axcnep.HMeHTe KCIIOJrE,30-

BaJIKCb TPR KPHCTaJIJll'l'!eCKRX ~aTopa K aMOpqaa.R: MKll!eHI> c12 • 

Bee KPRCTaJIJll'l~ecKKe MmneHM RMeJIK opKeHTar.tKIO (IOO), pa3Mepu 

(IIxIOxI)MM3,(6x2,5xO,I)MM3,(6x2,5xI,7)MM3• 

CrreKTpoMeTp ipoToHOB 61rn co6paH Ha ocHOBe KPRCTaJIJia NaJ (Te) 

c pasMepaMR (I3xI3x30)cM3• Ilepe~ Iqlll'.CTaJIJIOM IIOMell!aJICJI C'!eT'IJRR 

Ac pasMepaMK (20x25xI)cM3, BKJilO'!eHHblil B aHTHCOBrra.ztaTe;n,Hhltt 

peJKKM K c~ ~ OTcetJeHKJI sap~eHHoro cpoaa.CneKTpoMeTp 

61LJI OTKBJIK6po:sa.H Ha ny'!Ke BTOpK'!HliX aJieKTPOHOB c aHepraett 

20+I500 MaB. 8HepreTH'!ecKoe paspemeHHe rryqKa BTOPR'!HHX aJieK­

rpoHOB COCTaBJIJIJ!O COOTBeTCTBeHHO I5 + I,5%. 

AMIIJIKTy~ aHaJIKS RMITyJibCOB iiioToHoB OT crreRTpoMeTpa NaJ 

OCY111eCTBJIJIJICJI CJie~ll(KM o6pa30M. KaHaJI aMIIJIKTy~oro aHaJIKSa 

OTKpHBaJICJI KMITyl!bCOM COBII~eHKJI ~OTOHa R aJieKTpOHa, KOTOpl:lii 

BHpa6aTHBaJICJI .nBYMJI crroco6aMR: 

A. COBII~TeJrDHL!tt KMIIYJibC OT MOHltTOPH!iX C'!eT'lllltOB 

q,opMKpOBaJICJI H IIO~CJI Ha JIKHeaHHe BOpoTa 4000-Ka.HaJIDHOro 

aHaJIKSaTopa D I D JI c , Ha BXO~ KOToporo no,na.BaJmcb HMnyJrDcli 

OT crreKTPOMeTpa qoTOHOB. 
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E. VIMIIYJibC OT 3JI8KTPOHOB IIO~BaJICJI Ha COBII3,ll;8IDrn c HMrryJTh-

COM OT NaJ , ycHJI8HHl:lM CII8KTpOM8Tp:ia:tr8CKHM ycHlillT8JI8M li 

ccpopMlipOB8.HHllM ,ll;liCKpliMHHaTopoM...qiopMlipOBaT8R8M. HMrryJibC COBIIa­

.U:8lillH cpoTOHa H 3JI8KTPOHa OTKPl:lBaJI JIBH8iiHl:l8 BOpOTa 8.HaJIHsaTopa. 

B 3TOM Baplil:8.HT8 YM8Hbllla8TCJI B8pOJITHOCTb c,;rryqa!Hl:lX COBIIa,.n8HHit 

B BOpOTaX 8.HaJIHsa·ropa, TaI< KaK BOpoTa OTKpl:lBaJiliCb TOJibKO rrpliI 

COBIIa,.n8HJl!li <lJoTOHa H 3JI8KTpoHa. H8IIp8pl:lBHO R3M8pJIJIBCb C718lJYIO­

lllM8 B8Jllf!ffiHl:l: 

S, S2 S3 - rromi08 trHcJio aJ18KTPOHOB (c aH8pr:11SIMH 3,0 + 4,5 raB), 

ITP'Jlll8,!0llifX tr8p83 MarHHT MOHHTOpHoro CII8KTPOM8Tpa BM3; 

c8 51 S2 S3 - 'Il!CJIO 3JI8KTPOHOB, rrpo!ll8,!0llliX tr8p83 OTB8PCTH8 ctr8TtrH­

Ka c .Itl:lPKOtt H, COOTB8TCTB8HHO, IIOIIaBllIUX Ha MH!ll8Hb; 

~~S,SaS3ANa]-'Il1CJIO <lJoTOHOB, sap8rHcTplipOB8.HHl:lX YCTaHOBKOtt; 

N w - w.cno <lJoTOHOB, rrpo!ll8,!0llliX a.MIIJIHTY.:rtllID! a.Hamm B a.HaJIHsa­

TOp8; 

c9s,sa s3f s, 52 S3 - a To oTHOW8HH8 rroK8.3l:lBaJIO o6p83aHH8 II8PBHtrHoro 

3JI8KTPOHHOro rrytrKa B Ctr8TtrHK8 c OTB8pCTH8M H, COOTB8TCTB8HHO, 

JIOI\aJili38UHIO rrytrKa B OTB8pCTHH Ctr8Ttrlil\a; 

C951S2.S3ANaJ / C°9S1S2S3 - aTo oTHOlll8HH8 rroKa-

3l:lBaJIO K03ilxIJ~H8HT KOHB8PCHH 3Jl8KTPOHOB. 

B 3KCrr8pHM8HT8 H3M8p8Hl:l cII8KTPl:l H3JIY'!8HIDI 3JI8KTPOHOB rrpH 

MaJil:lX yrJiax BJI8Ta OTHOCHT8JThHO KPliCTaJIJIOrp~tr8CKOi OCH H 

ITJIOCROCTH .~ TP8X pa3Hl:lX TOJillUl!H KPHCTaJIJIOB. B ITpOU8CC8 H3M8p8-

~ II8pHO,ll;litr8CKH cHHMaJICSI crr8KTp oT rrycToli MIDll8HH. ~H OT uyc­

Toli MHlll8HH COCTaBJIJIJI IO+I5% OT .U:830pH8HTHp0BaHHOro KPHCTaJIJia H 

1+3% OT opH8HTHpOBa.HHOro. 

0pH8HTHpoBKY KPHCTaJIJia rro.n rrytrKOM 3JI8KTPOHOB rrpoH3BO,ItlUIH 

H3M8p8HH8M MHT8rpa.J.lbHOro Bl:lXO,na ·!fx:>TOHOB, HCITOJib3YJI CJI8.ItYJOllmP. 

6 

I 

I 

I 

I 

H3B8CTHl:l8 3aKOHOM8pHOCTH KOr8p8HTHOro TOPM03Horo li3JIY'!8HHJI[6]: 

a)B 3H8pr8Tlitr8CKOM crreKTP8 <lJoTOHOB HMeIDTCJI KOr8p8HTHl:le 

IlHKH, cBJI38.HHl:l8 c orrp8,n8JI8HHl:lr>rn: ysJiaMH o6paTHott perneTKH; 

6)rrOJIOlK.8HH8 IIHKa B Cil8KTP8 O,ItH03HatrHO CBJI38.HO c yrJiaMH 

opHeHTauHH KJlliCTaJIJia , 

B)trHcJio HH3K03H8preTHtr8clG'!X qiDTOHOB B cn8KTP8 YB8Jm:trHBa8T­

cJI, KOr,na 3H8prIDI OCHOBHOrO ITHKa B Cil8KTp8 rrpH6.JIIDK.a8TCJI K HyJIKl. 

llcIIOJib3YJI 3TH 3aBHCHMOCTH, y~eTCJI orrp8,neJIHTb yrlil:l opH8HTa­

Ulili KPHCTaJIJia no OTHO!lleHHID K HarrpaBJI8HIDO rrytrKa 3JI8KTPOHOB. 

B aKcrr8pHM8HT8 61:lJIH H3Mep8Hl:l crr8KTPl:l 3JI8KTpoMarHJIITHoro H3-

Jiytr8HIDI rrpH IlJIOCKOCTHOM H 0C8BOM KaHaJIHpOBa.HHH 3JI8KTPOHO~ c 

3H8prneii!: 4,5 raB B Kp.HCTaJIJiax aJIMasa c TOJillUl!H8MH O,I~ I; I,7MM. 

Ha p:ia:c. 2,3,4 rrpHB8.U:8Hl:l pesyJThTaTl:l H3M8p8HHli crr8KTPOB H3JIY'!8HHJI 

3JI8KTpOHOB c 3H8prHeli 4,5 raB I!pH HX IIJIOCKOCTHOM K8.HaID'lpOBaHHH 

B Kp.HCTaJIJiax aJIMa3a. Ilo OCH op,nmm.T OTJIOlK.8Ha HHTeHCHBHOCTb H3-

Jiytr8HIDI ci\N /d(1icv)de B pactr8Te Ha 8,ll;liHHUY ,n;JIHHl:l (cM) H Ha 

O,n;HH 3JieKTpOH. 

Ha p:ia:c. 5,6,7 rrpHBe,n8Hl:l crr8KTPl:l Hs;rrytreH:WI rrp:ia: oc8BOM Ka.Ha­

JIHPOBaHHH 3JI8KTPOHOB .nmi: Tp8X TOJIIIlliH KPHCTaJIJIOB aJIMasa. 

Bo Bcex H3M8p8HHl:lX crr8KTpax Ha6.mo,naroTcJI oTtr8TJili!Bl:l8 ITH!Ol, 

HHT8HCHBHOCTb KOTOpl:lX 3Hat:mT8JlbHO rrp8Bl:llllaeT HHT8HCliBHOCTb H3JIY­

tr8H:Wl B aMo~on cp8,n8. 

lliHpHHl:l !IliKOB H3Jiy.ti8IDUI B p8JKRM8 IIJIOCKOCTHOro K8.HaJIHpOBaHHfI 

3Hat:mT8JlbHO YJf.8, tr8M B CJiytra8 OC8Boro KaHa.JmpOBa.HIDI. )J.JIJI TOJI­

l!lHH.bl O,I MM IIHROBaJI 3H8Prlifl H3Jlytr8HHfI B c,;rryqa8 IlJIOCKOCTHOro li 

oc8Boro KaHa.JmpoBa.HIDl, B ocHOBHOM, corJiacyeTCJI c rrpe,ncKasa.HlieM 

T80pliH. 
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IlpH opHeHTarnm:, COOTBeTCTBYJO~ea IIJIOCKOCTHOMY KaHa..JmpOBalil'IIO 

aa6JIR)~aeTCR: 3aMeTaoe rro.D;aBJieHJ11e xecTRott tracTH crreRTpa (.PI raB) 

no cpaBHeHl'IIO c H3.nyqeHJlleM OT aMOpi!JHOH MIDlleIDI. 

IlpH oceBOM KaHa.JlltPO:saHHH Ha6.mo.ztaeTCfi rrpeBHllie:!me no BCeM 

H3MepeHHHM aHeprruIM ~ - KBaHTOB BIIJIOTb ,140 3Heprmr I+I, 4 faB 

Ha.It aMO.P\PHHM cneRTpOM 

c YBeJmtreIDieM TOJillll'IHH Pa.ztHaTOpa BO Bcex CJIYtfaHX Ha6JIJ0.14aeTCH 

ynrn:pe.HHe ITHKOB, Ila,148HM8 IIMKOBO~ HHT8HCHBHOCTH H CMemeHHe !IMKO­

BOH aHeprHM B cTopoey zecTKHX aHeprn:ii. Tpa.HCtPoPMaIJ;IIB crreRTPOB 

ItaK rrpH oceBOM, Tax H rrpz IIJIOCKOCTHOM Ka.Ha..JmpOBaHMH c yBeJIH<re­

HMeM TOJIIl1MHhl, ITO-BH,n;HMOMY, CM3aHa c MHoroRpaTHl:lM paccemmeM 

3JieKTPOHOB B KPHCTa.JIJie,BHX0,140M 3JI8KTPOHOB H3 pelKliMa KaHa.Jmpo­

BaIDUI H cneu>r<PRRoit crreRTPOMeTpa N aJ , perHCTPHPYI<Jl!1ero .IJ;Ba 

H.Jm H8CKOJibKO 0,14HOBpeM8HHO liCnyil(3HHHX iPOTOHOB !~aK 0,14liH tPoTOH 

CYMMaPHOH 3Hepr.irn:. ~HTepeCHO OTM8THTb, tfTO rrpH oceBOM KaHaJIH­

poBaHHH HHT8HCHBHOCTb H3JIY'f8HHH rrpH BCex 3HeprHHX IrnRa .no 500 

MaB rrpeBHrnaeT HHT8HCHBHOCTb KOrepeHTHOro TOpMG3HOro H3Jiytfemm. 

Ha PHCYHK8JC Ta.Kl!te npHBe,14eHU CII8KTPH H3JIYtf8HHH ITPH opHeHTa­

UIDIX, 6JIH3KHX K ycJIOB:ruIM IIJIOCKOCTHoro li oceBoro Ka.HalIHPOBaHH.fI, 

rrpe,14CTa.BJI.ffiOll{He HHtPoPMaIUOO 06 3BOJIJOUHYi crreKTPOB. 8BOJilOUM Cll8K­

TpOB npR OC8BOM KaHaJIHPOB8HllJ'l1 c YB8lIHtf8HH8M yrna Me]K)zy HMITYJib­

COM 3JI8KTpOHOB H OCbIO KPYiCTaJIJia, KOr.14a YCJIOBFUI ITlIOCK00THOro Ka­

HaJIHPOBaHHH coxparunoTCR:,ITOKa3HBaeT, tfTO HHT8HCYiBHOCTb JIBKa ITJIOC­

K00THOro KaHaJIHpOBaHHH pacTeT c Y.14aJI8Hl1:8M HMrryJII:>Ca OT OCH KPHC­

TaJI.Jia (cM.pHc.6). 

B 38.KJIJOtreHHe aBTOpH B.blpa.J:taroT 6Jiaro.14a.pHocTI:> rrepcoHany ycRo­

PHTeJIH sa. o6ecnetreHHe 6ec~epe6ofil!oii pa6oTH ycKOPHTeJIH B rrepHo~ 

3KCrrepHMeHTa. 
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PHc.I CxeMa aneRTpoHHoro TpaKTa c aKcrrepHMeHTaJibHHM o6opy,noBa­

ImeM H arrrrapaTypott: 

c1 , c2- KonJIHMaTopH; Q1-4 - KBa~ynonbHHe JIHHsH; BMI, 

BM2 - OTKJI0Hffi01Ill'l8 MarIDI!l'H; BM3 - MOHHTOpHIDi crreKTPOMeTp; 

PS - rrapmra crreKTpoMeTp; G - roHJ110MeTp; cg - c"leT'IBK 

c OTBepcTHeM; S1• 3 - MOHJllTopHHlt TenecKorr; A-aHTHC"leT'IBK; 

NaJ - crreKTPOMeTp ITOJIHOro rrornomeHHH Ha OCHO~e KpHCTaJina 

NctJ (Te) Q, - KBaHTOMeTp 

1 c11.,;drnu;c1t 
~ '\ .. 
4f · .. 
jOI 

.. 

JO 

"' .· , 
" ., 

.. . "... . 
, •• , •• 1' 

. .,; ·· .... ::" ...... : .. • .. ' 
! t ! I ·~·41+),.lll\l"--1___ 

.wo ~00 600 800 

t.w (M3B) 

PHc. 2 CrreKTpanbHoe pacrrpe.ne neHHe nsnv"leID!H s neKTpOHOB B peJKm~e 

IllIOCKOCTHoro Kfrn8JllilpoBamrn: B KPHCTaJIJie am~a3a T07IlJl!iHOH 

O,I MM • (er~ 55 r.1pa.n' ea= 0) x (Sr= 55 upa.n 

68= 0,22 1.1pa.n l;• (Br= 55 r•pa.n, 88 = 0,65 r:pa.n); 

( ea Jij Sr - yrJIH Bpamemrn KpHCTaJIJia BOKpyr BepTHKam;­

HOti: Jij rop1rnOHTaJibHOt1: oceti: roHHOMeTp;:i_ ~OOTBeTCTBeHHO \ 
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Pzc.4 CrreKTPH h~AyqeHR.R: aReKTpoHOB B pel!tHMe rrnocKOCTHoro KaHa­

JrapoBaHM B KPRCT8.JIJ!e aJIMa3a TO.JIIIUIBO! I, 7 MM • ( Br = 55 

Mpa,n, ea= O); + (Br= 55 Mpa,n, 8s= O,I7 Mpa.n); 

.t (Sr= 55 Mpl,It, 88= 0,65 Mpa.n) 
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Pzc.5 CrreKTpH RSJIY'leHIDI aReKTpoHOB B peJKRMe oceBoro KaHaimpc.sa~ 

HIDI B KpHcTaJLJie am.1a3a TOJIIItHHott .o,r MM, • (6r= 0, Ba= O); 

• Wr= O; ea= 0,086 Mpa.n ); • - a.MO~ crreKTp OT rpa­

cI>RTOBOtt MIDIJeHR (xIO), - (crreKTp EeTe-ra.ttTnepa) 
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Pl!:c.6 CrreRTPH H3nyqemm 3neKTPOHOB B pel!rnlle oceBoro KB.HaID!po­

:saHIDI B KPHCTanne aJIMa3a TOJllI{HHott I t.1M 

•(er= 0, Sa= 0 )j+ (Gr = 0, Sa = [), 12 Mpa.l(;) 

a ( er= 0, 0e= 0,26 Mpa,l() " (Gr= D. ea= 0,97 Mpa.l() 
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PHc.7 CrreKTPl:l H3JIY'IeHIDI 3neRTpOHOB B pe~ «ixceBoro KB.HanHpo-

BruIIDI B KPHCTanne aJIMa3a TOJllllHHOH I,? 'MM 

• ( 0r= 0, 98= O;) A (Sr= 0, e8= 0,52 iMpa.l(). 
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