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BBEJI,EI-rnE 

PasBHTlie ncc~e,IJ;oBruIRH B o6~acTH H,IJ;epHofi ~li8HKH n wnsnllli 

a~eMeHTapHblX -qacTHU Tpe6yeT ncrroJII:>soBamm Bee 6o~ee H oo~ee TO't!-

HI:1X MeTO,IJ;OB. B 't!aOTHOCTll, TaIIBe 3a.,IJ;a~, Ka.K rrpecyI8llOHHOe H~J: , 

peHHe Ma.OCH OTpID.J;aTeJII:>HO sap.mieHHbIX rrn~ li MK>-M030;HOB 110 Meso-

' peHTreHOBCKOMY l13JIYtI0Hl1IO, l13ytl0Hlie a~eKTpoMarHHTHOli CTpYJtTyp!:.I 

.a.n;ep B OilblTax C M10-M030penTreHOBCKliM ll3JIYtI0HlleM, SI,IJ;epHM raMNia-

' crreKTPOCKOIIIDI BblCOKO,ro paspemer-rn:.ff :m: MHOrlie ,IJ;pyrMe Tpe6yroT CYll{eOT

BeHHoro YBe~'t!eH:rut (Ha 0,11.liH-.n;Ba 1101).fI;n;Ka) aHepreTJNecKoro paspe

memm: ll TO'lHOCTli M3MepeHM aHeprlili KBaHTOB a~eKTPOMarHMTHoro li3-

. JiytleffiiI.SI no cpaBHeIDilO C TeMI1 B03MOJKHOCT.f!Mli, KOTOpble liMeIOTCSI y 

JIY'l!IImX pa60TaIOmIDC cneitTpoMeTpoB Ha OCHOBe KpeMFIIDI Mli repMaHM. 

Ilpn6opoM, HawryquIMM o6pasbM Y,IJ;OM0TBOp.F.tlOIUMM STOMY Tpe6oBa

HliIIO, .ffBJI.fieTC.fi ItpMCTaM-;m:rq)paI{ULIEIHHblli ra.MMa-CileKTPOM0Tp . (KJU1C) • 

Ha OYll{0CTBYI0mR'X rrpli6opax TaKOrO_ TMIIa IlO~eHa TO't!HOCTI> ,_ IQ-S, 

HO B np:0:1n~ne a6comoTHM I<~6poBKa npn6opa y11i.e Tenep:r:, MOJI\eT 

6HTI> BbIIIOJIHeHa C TO't!HOCTI>ID ,IJ;O HeCKO~I>KvIX 0,11.liHJiIU Ha I0-6. Ilpli 

JiIOIIOJII:>30Ba.IDili repMaHJiI0BbIX cneKTPOMeTpOB ,IJ;OCTHrHYTa TO't!HOCTI:, npn

M0pHO I0-4 (,IJ;Jm aHeprliliI HeCKO~:&KliIX 0,ll;L'.'[HliIJ; Ha I05 0B), 't!TO 0~8IW 

K npe,IJ;e~ Texlili't!eCKMX BOsMmrmocTei1 a Toro Tmia npm5opoB. C~e;rry-

eT OTM0TliITI>, 't!TO npli yita3aHHOli TO'lHOCTli IllliPHHa annapaTypHOli 

~Hllll OOCTaBJifieT ,IJ;O~ npoueHTa. 

K,Ill'C 008,IJ;aIOTCfl Tpex THIIOB: I - IIJIOOKo-napaJIJIMI>Hbli1', 2 -

C li80I1HYTHM KPliCTaJIJIOM, qxmycnpyrolllJiiit no ,llro MoH,IJY M ,3 - O ll30rH:y-

TbIM KpliOTaJIJIOM, qx>KYCMPYIOll{v.Ili no l{oI11Ya. 2 li 3 OT~'t!aIOTOSI reo-

M0Tpnei1: 2 - TO't!0'l!Hblli HCTO-qmm, npOT.IDK0HHblli ,IJ;eTeKTop; 3 - npo

TmK0HHblli JiICTO't!ImK, TO't!0't!Hb!li ,IJ;0T0KTOp (CM. plio. I). 
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PaspernruoIItM cnoco6HocTI:> KJJ.I'C orpam1tmBaeTc.a: ecTeCTBeHHoil: 

MOSali'tIHOOTI:ilO np11pO,Iij-ThIX MOHOK]?liCTaJIJIOB KBapua • I{JJl'C TIJIOOitO-

napaJIJieJII:,IIOro THna nosBoJDieT no;ryqHTI:i npe,n;eJI:r:,Hoe paspernemil:e oT

HOOHTeJII:,HO IIpOCT~ cpe,n;CTBa.IVIli, HO 3Ha'tiliT0JffiHO ( Ha IlOp.a:,Ii;OK) 

ycTynaeT woKyc11py.roIUL1:M H,n;rc •B cBeToc11Jie. 

IfuJKe npe,II)IaraeTcs:r npoeKT IUlI'C THIIa Komya ,lI,JIJ1 pa6oTI:iI Ha 

ny-qKe M080HOB.. Ha.MM BbI6pa.H BapHaHT, Komya, IIOOI<OJI:&KY liHT0HOl1B-

HOCTI:, nytma, Ha KOTOPOM 6y,n;eT pa6oTaT:& .rmrc, OTOJII:i Bemma, 't!TO 

no O't!eTy OT,Il;0JII:,HbIX -racTvUJ; npaitTH'tI0CI~H OKaSbIBaeTc.a: HeBOSMOJKHbIM 

BI:t,I1;0JIJIT:F, OCT8.1:IOBKI1 M030HOB, B 0'10HI:, TOHKOH :MllIIIeHJiI. Ilp116op 

npe,Il~HaSHa'tleH )J.Jm HSMepeHM aHeprHH B HHTepBaJie IS-:-600 KSB, T.e. 

B Tott o6JiaOTli, r,n;~ OH He HMeeT KOHicypeHTOB no aHepreTH'tI80ItoMY 

. pasperneH:mo; npvr annapaTypHo:ti nm:p11He JnII-IHH, · paBHoi1 4 • ro-5. np11 

E = I5 KSB, li I,3. I0-3 npH E = 600 K3Bt TO't!HOCTI:, HSMepeHM.FI 

aHepr:0::0: np:mviepHo ,n;o HecROJinKMX e.n;u1mu·Ha· ro-6 (npe,n;eJI o~pe,n;e~ 
' 

JDieTCB: ,Il;OOTliI{tl!MOH B HaCTOB:ll{Ge BpeM.fI TO't!HOCT:F,IO a6COJIIOTHOH Ita

JIHOpoBim). Pac'tleT ·napa.MeTpoB npe,II)IaraeMoro np116opa 11 BI:iI6op 

IDC onT:mviaJII,H1IX BeJilitllIH 6a3HPYIOTOB: Ha OIII:tTe pa6oT_ rpynn llro 'MoH,IJ;at 

Komya, HoyJieoa 11 CYM6aeBa/I-7/_ · ' · · · 

'ITpmu.w;n ·pacorrhi IQIJ'9 ·•·' 

IlpllI:iqm:I padOTH IQlI'C , qxntyc11py1011iero 110 Kornya, MOirtHO IIOHJITI, 

118 _paCCMOTpeHIDI p110 •. I. g)oTOHH t ncnyoKaeMcie IIPOT.f.DK0HilliM llCTO'tI-
i 

HHKOM . I, . npoXO,wIT -qepes MI-IOromeJieBoii K_OJLIDIMaTop 2, OTpruKa.IOTCil 

Ha· TIJIOCKOCTHX Kpll0Ta.JIJI8. KBap.n;a 3 IIO,II; yr'Jia.ME: Bparra 6 , onpe;n;e

JmeMbIMH paBeHOTBOM 

. (I) 



Puc.1. 

1 - UcTOI./HUK ( MUUJeH6) 
2. - KOflllUMarop 
3 - Kpucrann Koapl{a . 
4 - y2on 6p322a 
5 - ilereKrop 
6 -:-cfJ0KaJ1bHb1i1 Kpya 
7- 2opu.J0HTOflbHOfl aneprypa nnacruHbl · xGapu,a 



r.n;e ,, - IlOPJI,Il;Oit ,Il;I1qJpait[(vIOHHOrO Ma.KClilVfYlVIa' A. - ,Il;rnHa BOJI-

HE[ na,n;aro~ Ha KpMCTaJIJI WQTOHOB, d - Me,KIJJIOCKOCTHOe pacCTOH

IDie B wraornHe KBapr,;a. 

IlJia.oTmra KBapr,;a Hsor:ayTa no pap;;rycy f H o6Jia,n;aeT qJOKYCH-

PYIOmm.m CBOHCTBaMH. ,llM~par:t1pOBaHHble KBaHTbl co6HpaIOTC.f:[ B pa3-

Jll1'tllmX MeCTax qx:>KaJII,HOro Kpyra 6 B 38BliCHMOOTli OT liX aHeprlili 

(.n;.mum BOJIHEit) H perHCTPHPYIOTCH "TO'tle't!HblM" .n;eTeKTOPOM 5 • 

.n.,m ocymecTBJieHM ycJioBvm Eparra (.n;JifI ,n;aHHOH aHeprnH qJOTo

Ha) pa6o't!He wrocKOCTM. ~tpHCTaJIJia ,n;oJDKHbI OblT.:& pa3Bepeym OTHocr1-

TeJ.ffiHO · Hanpa.BJieHM na..n;ruonwrx cjpTOHOB Ha yroJI Bparra 0 (yroJI 

OCB Ha pHc. I), a nplieMHM meJI~ ,n;eTeKTopa - Ha yroJI 2 e (yroJI 

OC,U). ,I(m,IHa BOJIHbI ,IJ;I1c»par11poBa.HHOro I13JIY'tleHM onpe,n;eJmeTC.fI Be

JIH't!HH011'. yrJia MeiKJJY OTpaJl{aIOl[(HMIJI IlJIOCKOCTHMH ItpliCTaJIJia (Ha30BeM 

8TO HanpaBJieIDie:oc.:oro KpHCTaJIJia) Ii Hanpa.BJiemreM OT KPI1CTaJIJia Ha 

TipHeMHYIO meJIT:> ,n;eTeKTopa (yroJI BC.IL): 

CneTOCMJia M pa3pemeHne 

OCHOBimMli napaMeTpa.ivivI, xapaKTepli3YIOmHMli Ka'tleCTBO I{JJ.rC , 

JIBJimOTCH ~ro oBeTOCHJia r1 paspemaroma;:r cnoco6HocT.:o no aHepr:t1TI. 

CBeTOCMa C . cneitTpOM0Tpa no l{omya. onpe'AeJmeTC.f:[ BblJ.)ruiteHI10M 

(2) 

r.n;e R w- - I1HTerpaJI.:&HBH Koaw:f)inJ;liieHT OTpruKeHM B nepBblli .IU1:W
paKqI!IOHHiiIM MaKCMl\/lYM Ha nOJIYlllliPHHe JiliHliI1, 3aBHCHmlili OT aueprliM 

g_)OTOHa li TOJIIIu,II-ThI KpMCTaJIJiaj f 

,IU1qJpaI'HpOBammx gpTOHOB; t; . - npo3pa't!HOCT:& KOJI.Jrn:MaTopa; 

,./P w- O') - TeJieCHblli yroJI; ~ I - BepTliKa7II:,HaH .anepTYPa;, 
l11r 
W- - .m,IanasoH yrJIOB, B npe.n;eJiax KOToporo npoMCXO,n;HT MHT0HCliBHOe· 



- ':i: -

- I~oagxj):v.r,wieHT nponyo1taima: KPliCTaJIJia ,If)I.f.[ li3JTY-

110Im.f.[ ,n;a.HHo:w: aHepr:v.r:v.r. 

CBeTocHJia cIIeKTpoMeTpa no Koniya np:v.rMepi-ro Ha TPH nopJI,Il.Ka 

MeHJ:ime CBeTOCHJibl cneKTPOM0Tpa no .I(ro MoH)JY. Ho 3TO Cnpa.Be,lI,7IlIBO 

,If)I.f.[ sa,n;a.HHOH aKTHBHOCTH liCTO"t!Hmta, a npli 3a,IJ;aHHOM y:,n;eJr:&HOli aitTliB- · 

HOCTH HCT011Hmta IDC CBeTOCHJibl paBHbI, T.K. B cneKTpoMeTpe no ,lLio 

MoH)JY pa3Mep HCTO"t!HHKa no cDoitaJIJ:,HOMY Kpyry 't:' orpaHli11HBaeTCH 

B0JII1'tfiIHOH W"' f , r,11;e .f - ]?a.,JJ.MYC itpliBli3HbI :v.rsoreyToro ItpliCT~- . 

Jia · ( ecJ.rH r > ur .f , TO urnpHHa mIHD 6y,11;eT onpe,II;e.IDIT:&csr pasMepoNi 

liOT~11HvIKa 11 paspelllaIOll{rui onoco6HOCT:& yxy,IUIIliTCH) • B cneKTPOMeTpe 

no KOillYa 'C' ecT:& IlllipHHa BXO,II;HOM meJIH ,II;eTeKTOpa, li3M0HRTI:i ItOTO- . 

pyro Jier11e ('AJ1,fI YM8Hl:,Ill8Hlfil. BJIIDIHIDI ee Iill'IPHHbI Ha annapaTypHyio llll1-

PliHY JiliHlili), a COOTB0TCTBYIOll,\:u!M pasMep liCT011Hmta paBeH 2 °' , 
'.: . r,II;e 2 o. - ropH?OHTaJI:i;HM yrJioBM anepTypa 1tp110TaJIJia 1mapua. 

Koacp:)):vm;aeHT OTprurtemm R w- ;rr,JI.ff. ,II;OCTaTO"t!HO TOJICTOM IIJiaCTliHbl 

KBapua CJiaOo 3aBliC11IT OT auepr:vrn, HatIUHM C H8KOTOPOH rpa.I-lli'tlHOli 

ee BeJilitiliHbI 11 paBeH npID1IepHo I/2 np11 npeHNJYmeCTBeHHOM paccesrHHH 

B nepBolli ,IJ;IiI<l>paICT.:(liOHHhIM Ma.KCHMYM' nOCKOJlbKY na;n;ruo~ii no TOK <I)OTO

HOB npli MHOroKpaTHOM pa~ceHHHli Ha aJieMeHTax M03a.wlHOH CTPYKTYPhI 

,II;eJIHTCH nopOBHY Ha ,II;Ba nOTOKa: pacceSIHHhIM no,II; yrJIOM Eparra H 

npoxo~. ]LruI Yita3aHHblX HH,rte TOJimliH. IIJiaO'l'liHhI ItBapua, Bhlpesru:r-

HOH no IIJIOOKOCTli I340, npHBO,If,fITCH 3Ha1!eHIDI MaKCliMaJ!bHOH aueprlili 

<I>oTOHOB, HIDKe KOTOpo}1 KOSqii}l!IIzyieHT OTpruKerrn:H npHMepuo IIOCTO.fIHeH 

H paB0H I/2: 

T = O,I5 M1VI 

T = 0,25 MM 

T = I,O 1ViM 

E = 53,6 K8B 

E = 69,I KSB 

E = 138, 3 ItaB. 

Y1111TbIBM TO 06CTOHT0JIJ:,OTBO, -ITO )I.JI.ff q)OTOHOB MaJ!Iil am~prMH 

CTa.HOBHTCS! CYll\8CTB8HHbIM norJIOIU0Hlie B oar.mM KpHOTaJIJie KBapua, 



o~e;rr;yeT ;rr,.7m nepeKpaTM Boero pa6oqero ;n;aanasoHa 1Qll1C HMeTn He

OKO~Ko MaOTliH pasHOli TO~Hbl. l{aK 6y;n;eT llOita.SaHO HIDi1e' STli 

MaOTliHI:i[ ;D;OJDIUIH 6HTn BbII)03a:HI:i( no;n; pasJilIT.IHHMH yr~a:rvrn: K r~aBHHM 

oc.mvr Kp:t10TaJIJia. 

Ha0:6o~ee Tpy;n;Hoii u Tpe6yi:ometi sHatI~Te~HbIX·TexHv1qecKIDC yc:vr...;. 

JI0:ii .f!BJUreToH sa;n;aqa y;ryq111eH11a paspelliruomeii cnooo6HocT11 n:urc. 
BJrn.a:Tn Ha llil1PHHY l1 qlOPMY .7.IHI:rnl1 B oneKTPOMeTpe IIO l{oruya MO

ryT . c~e,llYIOiq0:e wa,KTOphI: 

a) pasMep BXO;n;HOli memJJ: ;n;eTeKTOpa B ropli30HT~HO:fii MOCIWOTli 

(Ha qx)I~~HOM Kpyre) r: ' 
6) OOOOTB0HHM l.IIDpliHa ;ru,r@lpa.ru:J;liOHHoro MaKOIDJlYI';'fa OT li30rHY...: 

Toro KPHCT~ W-r' 

B) a6eppau;rur /J. er , CBB:3aHH8.rI c np:t10JIIDK0HI:lOCTnIO qJOitYClipOBKli, ; 

r) a6eppaumr /j 4 , o6yc~OB~eHH8.rI OTimoHeHliflMitl IIOBepXIIOOTli 

liSOrHYTOro KpliCTaJIJia OT UY.[JiliH;n;pa, 

;n;) oo6CTB0HHM cneitTpaJinHM lill!pliHa :t-ICC~e;rr;yeMOH Jil1Hlili. 

,I(.Jm: 6o~nlliliHCTBa SKCilepliM0HTOB, B KOTOpbtX npe;n;no~araeTC.f:[ 

liOIIO~SOBaTn IWC' co6oTB0HHafi cneitTp~HM l.IIDpliHa JiliHHl'I HaMHoro 

M0Hnllie annapaTypHOH, IIOSTOMY STOH Be.7Ilf1Il1:HOH ME npeHedperaeM. 

A6epparJ;0'.JI /J. '{" , CBB:3aHHM c npH6JIIDKeHHOCTnIO q)Olcy'CHPOBitli, 

BH3BaHHOH HepaBHOMepHo:fii , ;n;ec_popMaw,Ieitl KpliCTaJIJ_.Ia Ilpli ero HsrmSe, 

;rr,mI np:t16opOB c 6o~nll.IIDvI q)OKYCHhl:M paCCTO.f:l:HlieM .f OObfCIHO Marra 11 

onpe;n;eJUreTcB: Bupru1tem11eM: 

/\ - ( I - Co.1 G\ ) ./2 ;' I,\ G 
W,r - eo.s. lcx40) (3) 

Go6oTB0HH8J! lliI1PHHa ;n;vr(fJpaitUHOHHoro 1!faltoliMYM8, : 1( eOT0CTB0HH8J! 

IIIHpHHa M03ID!llli00Tl1) OT li30rHYTOro KpliCTaJIJia W"r o~a6o 38.BHOHT 

OT ;n;JIHHbt BOJ.IHhI A. , 0CT0CTB0HHOli M08aliqHQCTl1 li KBa811M038l'Iq-

HOCTli. 3qxl)eKT 1mas11Mosa.Hq1-100TI1: nrrep:a&e o6Hapy,n.eH B pa60Te/3/, 



.. HOCJie,n;oBaH H · 00'.&HCHeH C-yM6aeBbI✓7 /. 06yOJIOBJieHHa.F.I STHM acJ.x]eit-

TOM JIOKa.JI.oHa.F.I (He 38.BHCHJ.UM OT arrepTypI:iI) a6eppa.o;wr 6/L = 2 I{T 

(I{ - KOaq$rrl;HeHT yrrpyrofi ,n;ecj_)opMan;r,rn:). Ta.K KaK Mot Ba6pa.Jrn: OJIY

-qafi MaJIOH orreKTPaJII:>HOM IIIliipIUlli llCCJie;nyeMOll JIHHHH, TO 6 ;\, ,D;OJD!tHa 

6UTI:> MHHHMaJII,lIOH: .6;1, \ ~ 2 l{T. 

061::il"tlliO !::i ;1., JIBJUieTCSI B0JivI't!IDIOH, orrpe,n;e;m:romefi paspelllaIOmYJO 

crroco6HOCTI, KJU1C, TaK Ka.It OHa MOX{8T 61::ilT!:> Ha IIOpH,IJ;OK-,IJ;Ba ()OJThllle 

00T0CTB0HHOM M03a.I1"C!HOCTM KpllCTaJIJia. 0Ka3aJIOCI, , O,D;Ha.Ito , . t!TO 

BeJIHtmHa K 3aBMCllT OT yrJia j7 , T. e • yrJia M0iIQJY OlITHt!GCKOli 

OOI>IO KpHCTaJIJia M lIJIOCKOCTbIO cpesa IIJiaCTMHbI • 

.:Uo pa6oT CyM<5aeBa IIPMM8IDIJICSI odll"C!I-llili opes c lf = 0, rrpu

tJeM BeJIHi:rn:Ha K = I,85. ro-3 CM-I. EcJIJiI ~e c,n;eJiaT:r, opes -qepes 

Harrpa.BJier-me, orrpe,n;eJIHeMoe j = I2, 5°, To K --.,. 0, T. e. JIOKa..J:r:&-

HYIO a6eppa.o;I110 MOJKHO CB8CTI1 K MMHMMYMY. Tor~ IIIMpima J.rHI-IMM 

6y,n;eT orrpe,n;eJIJITI,CSI arrepTypllllIVlli aoeppa.r:o;,mMM. B" STOM CJIY"Clae ,Il)I.ff 

OTHOIII0HM ruroma,n;efi JIMHliM (MHTerpaJII:>HI:ilX KOS<lxJ?Hr.zyreHTOB OTprurteHIDI) 

IlOJzy"ClaeTCSI (CM. pa60Tyl
7
/) ~o/R I2,5 = 3,4, a ,1J,1UI OTHOIII0HM 

C't!eTa Ha Ma.KCliMYMax IDIIWB (Ma.KCIDJf.a.JI:&HbIX KOa<lxJ?MI.J;I'IeHTOB OTpruieHIDI) 

r I2,5 /ro = 2,5. BbiliirpbIIII B IIII1pMHe JIMHHH Ha IlOJIOBMHe BbICOTbI 

IlOJIY't!aeTCSI npHMepHo Ha rropB:)J;Olt, 

A6eppa.u;v.ur b. '1 , BbI8BaIIHa.a: OTKJIOH8HM c,popMbI lIOBepXHOCTH' 

rro KOTO!)OH li30rHYTa ITJiaCTHHa, OT Uv!Jil1H.Dl)MtJeCKOH orrpc 

TO'tffiOOTbIO M3rOTOBJieHM lIJiaOTMHbI I1 M3rM6aIOiqllX. ee MeTa.JIJil1't!0CKI1X 

seprta.7I ( He xyjKe I-2 MHTe::pclJepeHr.zyIOHI-IbIX lIOJIOO) • IlaIDiyqHa.a: ,D;OOT~- • 

HYTM TO'tffiOOTI,' T. e. HaliIMeH:r,maa: aoepparJ;I[fI /j "" , IlOJzy"CleHa Ha 

lipHOope O j = 770 CM I1 r.x = I0~2 pa,n;liiaH/S/. (2 CX - yroJI, 

no,n; KOTO!)bIM B ropH30HTaJII:>HOH IIJIOCKOOTM BH,n;Ha H3 "To't!e"t!Horo" 
! 

,n;eTeKTOpa :0:sor:ayTaa: IlJiaCTHHa KBapu;a. ) . ! 0Ha OOOTaBJUIJia np:vtMepHO 

8 • ro-6 pa,n;HaI-I, T. e. I, 6 ceK. B np:vrHD;Jiine, npH doJiee Tuia TeJII>HOM : 



HSrOTOBJiemm sepKa.JI MOJilli:O }J;OB8CTH STY BeJrn:'tllIHY ,IJ;O I" li M8Hl>Ill/I2~ 

Bli,IJ;mv'Io, MOJKHO .n;o6I-ITJ:,C.fI, 't!TOOh! a6epparr;tm L\ t, I1 l;.;,- ( ecTecT-. 

B8HHa.fI IllliPHHa M03aH't!HOCTI1) B CYlVfiVIe COCTaBJI.ffJIH npHMepHo I". O;n;

Haiw 11hI Oy,IJ;eM I1CXO,IT;Ll'l'J:, H3 pea.JI:&HO )J;OCTHrHYTbIX ( /j '1 + W~- ) Ha 

OC>hl't!HhlX KJ]J1C, T. e. D l..\ + w-r = 2, 5". 

IllirpHHa meJrn: .n;eTeKTopa 't' Bh16HpaeTCR B OOOTB0TOTBHH c 

annapa TYPHOH IllliPI1HOli JnIHHM Ha (!X)I~J:,HOM Itpyre. 

Onpe,IJ;eJII11VI OYMM8,PHYID llllipMHY Jil:IHMI1 ;rvm o~e)]YIOmIDC rrapaMeTpOB 

IQI.rC: 9 = 800 OM' pa6o't!a.fI IIJIOll{a,I(I, KBap~eBOH IIJiaOTHHbI 

IO x IO oM
2 , °' = 2I '30". BeJrn:'tllt!Ha ac5epparr;tm /J. ci., )J)ill pas-

HhlX aHeprMH Bhl'tlliCJI.fieTC.fI no illOPMY~e (3): 

)J)Iff E = 20 K'oB be? = 0,47" 

,IJ;JI.fI E = 50 K8B /J Cj<> = 0, !8 ° 
)J)Iff E = IOO KaB 6cr = 0,09" • 

EoJrn: yqeoT:r:, , 't!TO L..J"r = I" ( ~ MeH:&llie) , a 6 .1 = 1, 5" , 

To :rvm cpe,IUieM aueprm1 E = IOO KGB noJmrur UII1pr1Ha JrnH1111 6y;n;eT 

npm.,'IepHO 1.1 . =2 '7". IIp11 8TOM OTHOC1IT0.1II,Ha.fI IllHPHHa Jrn:Hlllll:' 

Hanp:vIMep, ;rr;m. E = IOO I{3B ( ~{t : ~ ; ) 6y;n;eT 2, 4 • ro-4 HJIH 

24 8B. 0THOCl1T0JI&Ha.fI llII1pl1IIa Jrn:HI1ItI MeWieTO.fI llp,IMO nponopu1-10-
I • 

Ha.JI:&HO aHepro. 

l{oHCTPYKilllH IQ:ll1Q 

KJJrC npe}J;CTaBJiffeT COOOM npeD;vI3I10HHhlli npr16op I1 II08TOMY. ero 

KOHCTPYKUIDI H yc~OBM paOOThl ,IJ;OJDI<:Hhl Y,IJ;OB~eTBOPHTJ:, BllO~He onpe-

,IJ;e~eHHblM JrteCTI{HM Tpec5oBaHMHM. H:vrnce npl1BO,Il;0:TCH nepe't!0HJ:, OCHOB-

HbIX ys~OB np116opa C orm:cru-rMeM me napaMeTpOB I1 yo~OBHH padOThl. 

MI1llieH:r:,. 061>eM, B IWTOI)OM OylI::{T. llpOHOXO,IJ;I1TJ:, . OCTaI-IOBIOI 

M030HOB, npe,IJ;CTaBJI.fieT 118 cedH llpHMOyrOJII,Hlfil pasMepoM IO X IO CM2 

. B IIJIOCKOCTH, npoxowmie:iii BepTID{a.J.ffiHO 't!epes 00:0 :nyqKa C. MaitCHMa.JIJ:,

HOM TOJD.l{liHOH B HanpaB~eHHM Ha IQU1C He 6o~ee O, 7 r/cM
2• 
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IlyTeM li3M0H0IU1f:L TOJimv]:Hb! C})MJII>Tpa nepe;n; Mvllll8HI,IO MO)KHO 6y;n;eT 

OOTa.Ha.BJiliI.BaTl:> B MIIIl.l18Hli TaKiKe li MIO-M83OHbl, KOTOpbIX B nytIKe rrp11-

MepHo Ha nop.a:;n;oK M8Hl,1.11e • AHaJIOrI'1't!HYIO KOHqiarypaqmo Mvll.118H1iI Monruo 

ooyru;ecTBIITI, II B OIIbITax no H,IJ;epHOli CII0ItTpOCI<OIIIIli Ha nyqrte OiiICTpmc 

IIII-M03OHOB. CMerrierrnE reoMeTplitr0CKoro IIOJIOiK0H:ruI MIDII0Hli OTHOOliI-

T0JII,HO OCII I{J(rC sa BpeMff 8KCII8pliM8HTa liJillI M01W HliIMli Hecyru;eoTBeH

HbI ;n;o Tex nop, noKa oHa He Biiiii.n;eT sa rrpe,n;eJibl yrJia, BiiipesaeMoro 

1'v1HOromeJieB1Il'll KOJIJiliMa TO poM •. 

KoJIJIMMB.TOR• UlHoromeJieBoil KoJIJ.ID.MaTop npe,n;HasHai:reH ;rr;,m 
;, 

QX)P:MvIPOBa.HM IIyg:Ita _q)OTOHOB B ropMSOHTaJI:OHOH IIJIOCKOOTM. YrJIOBOM 

sasop rtruKJJ;oii meJTitI KOJIJII-1MaTopa onpe;n;eJmeTo.a: nepxr-IMM npe;n;eJioM aHep

r:vr:vr, :vrsMep.a:eMoi-i o n9M6m:i:,10 npliI6opa, HMeromero orrpe;n;eJieHHiiIM oopasoM 

BblpesaHeyro IIJiaCTMHY KBapua. HarrpurMep, ,IJ;Jm. opesa I340 n .n;Jm 

MaI{CliMaJll,HOH aHeprMiiI 600 K8B yroJI 2 e ~ r0 • 3TO 03Ha"tiaeT' 

'ITO rrpaKTli'I0CKM yrJIOBOM pasMep meJIM KOJIJrnMaTopa ,IJ;OJDKeH ObITI, He 

60JII,llI8 IO' , 'IT06bI rrpoxo.wrmvrfi rryqoK q)OTOHOB liM0JI Ha (lJOI~aJU,HOM 

Kpyre ,IJ;OCTaTOtIHO MaJrue pa3Mepu li (})OH npoXO)J,f!lllfiDC qx)TOHOB B TOM 

MeCTe, r;n;e paCIIOJIOilteu ,ru1<J?pa.ru:J;0:0HHblit MaKCfflvIYM OT E = 600 ItSB > 6bIJI 

,IJ;OOTaTOtIHO MaJiblM. 

Cyru;eCTB0HHblM rrapaMeTpOM KOJIJIItIMa.Topa .a:BJI.ffeTo.a: ero rrpospa-q

HOOT:O, T • e • OTHOID8HI/J:8 CYMMapHOH IIJIOll{a.,n;M meJieM. It OYMMapHoii IIJIO-

ma.rrJI M8TaJIJII1tI8CIOIX IIJiaCTii!H. Oc5bitIHO a Ta B8JllfCIIIJ:Hb! paBHa npMMep:... 

HO 0,5, O,IJ;HaKO rrpM HCIIOJII,30BaHIIJ:M IIJiaCTMH M3 TaHTMa MO~eT 6blTI, 

yneJIM't!eHa ;n;o 2/3. 3~ro namo peamrnonaTr:, no ,IJ;BYM npll'IvrHaivr. 

Bo-nepBbIX, 6y,n;eT yBeJIMtreHa CBeTOCMJia rrpM6opa, a BO-BTOpbIX, STO 

IIpMBe,IJ;eT K TO"MY, tITO cJ?opMa KpMBOli rrpony9KaH:ruI KOJIJivIMaTopa BMeqTo 

TpeyrOJII,HOli OTaHeT Tparreu;eM,IJ;MI,HOli' 't!TO' KaK Mbl YBH.n;MM HIDrte' 

O'I8HI, y;n;oOHO ,IJ;Jm. pa60TbI KJU1C. Pasr11ep KOJIJil1MB.TOpa B BepTMitM:OHOli 

IIJIOCIWCTli ;n;omrteH ObITl:> opaDHHM C pa3M0pa.1Vrn rvm:memr li, B OCHOBHOM, 

KpliOTaJIJia. T.e. npMMepHO IO CM. ,Il;Jn,IHa KOJIJrnMaTopa orrpe;n;eJUieTo.a: 
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K08CWI0:UJtieHTOM IIOI1JIOll(eHM q)OTOHOB BhICOKOH aHeprIDI M IlpaI{TM't!eCKM, 

B c.,ryqae MCIIOJI&SOBaHM rraHTa.Jia, paBHa 20 CM. 

KpMCTaJIJI C Aep.tXa.TeJieM. Herrocpe;n;CTBeHHO sa KOJIJilIMaTopoM. 

IIOM0ll(aeTM IIJiaCTHHa KBapo:a B ;n;epx:a.TeJie, CIIOCOOHM Bpa.rnaTI>Cfl BO

Kpyr OCH, npoxo;n;ml(efi BepTMKaJ.CoHO -qepes o;eHTP KpliCTaJIJia. OcI> 

;n;epata.TeJm KpMCTaJ.IJia li BTyJIIta .IT,JI.F.r Hee, YKPeIIJieHHM Ha cyrrrropTe 

np11:6opa, ;n;oJIItHiiI ObITI, 11:sroTOBJieilli o TO'lliOCTI,ID B O,I MK. Il.JiaCTM-

Ha 11:soreyTa C TIOI'vIOU{I:>IO M0Ta.JIJIM't!eCKMX sepRaJI B ropMSOHTaJII:>HOH 

IIJIOCKOCTM.IIO IIOBepXHOCTI1 D;I1JilIH,TIJ.)a C pa;miycoM J 'pa.BHbIM ;mia

MeTpy q)ORaJII,HOro Itpyra. IloCitOJI:&Ky 
0

B ;n;aHHOM rrpv.i:c5ope MaKCI1MaJII,

HbIH yroJI 0 MO.titeT ()IiITI, I3° ( 0TO orrpe;n;e.rureTCJ! ROHCTpymJ;weit T. H. 

011:eycHoro ycTpoitcTBa, npe;n;uasna~re1rnoro ;rr,Jm rrpeUJtISMOHHoro IiISMe

peHM yrJia e), TO npli 0,11;:I-IOM TMIIe cpesa IIJiaCTMHiiI RBapo:a HeBOS

MO.iKHO o6ecrre't!HTI> pervicTpa.r:i;mo noJIHoro ;miarrasoHa aHepr:afi. TaK, 

HarrpI1Mep, ,IJ,7IJ! cpesa I340 yroJI e = I3° COOTB0TCTByeT E = 25 RaB. 

lloaTOMY ,IJ,7IJ! o6JiaCT11 Ma.JihlX aHeprI'IM ;n;oJDKHa OiiITJ:> MCTIO~SOBaHa IIJiac-
-

Tl1Ha, · B:orpesaHHM, Harrp11Mep, B IIJI001wcT11 IOII 11, IWHe't!Ho, ooJiee 

TOHKM. TaKOH opes 11:s-sa OOJII>lliero M0JKIIJIOCKOCTHOro paCOTOmII1.f! 

B HeM TIOSBOJilIT ocymecTBl1TI, .11;mppa1m;mo no;n; yrJIOM <. I3° qx)TOHOB O 

8Hepr11e:0: > 9 KSB. IlpaRTH't!ecKM ,IJ,7IJI nepeKpiiITM Boero pac5o't!ero 

;miarrasoHa IIOTpe6yeTCJ! 3-4 TIJiaCTI1HiiI. 

CaMH IIJiaCTl1HiiI 11 M6TaJIJil1't!eCKI1e sepRa.rra ,IJ;OJI:fillbl Ob!TI, 11sroTOB

JieHii1. C TOtIHOCTI,10 B I-2 l1HT8l)WepeHr(I10HH01ii IIOJIOCbI, tITO BIIOJIHe Bbl

IIOJIHHMO • 

Ba;rruo OTMeTMTI>, tITO )J.J1JI ocymecTBJieHii8 paBIIOMepHoro . irnr:r,£6a 

IIJiaOTHHbI ee pa6otIM ITJiouia;n;:r,, orrpe;n;eMeMM pasMepoM OIUia B :0:s

rli6ruo~c.a: sep1m;iax, ;n;oJrnm:a c5b!TI> B 2-3 pasa MeH:r,IIIe Bcefi $8 rrJio

ll(a,;n;t1:. I1MeHHO aTO o6CTOJ!T8JII>CTBO orrpe;n;eJ.UieT OOJII>rnyIO CTOHMOCTI, 

saroTOBOit np:0:po;n;imro RPI10TaJIJia 1rnapn;a. O;n;aruto aTo ycJion11e 
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,D;OJDICHO OiiITI, BiiinOJIHeHo, noCKOJII,Ky- OT Hero B 8Ha't!MT0Jll>HOM Mepe 

SaBHCHT paspemruomrur cnococ5HocTI> npn6opa. 

OcI> KO~MaTopa .n;om~ra nepeceKaTI> BepTHKaJII>HYIO ocI> .n;epaea

TeJJJI ltpHCT~a H MOJ:teT OTitJIOI-1.ffTI,CJI B ropH80HTMI,HOli MOCKOOTM 

OT a Toro HanpaBJieHM He 6oJiee i:reM Ha HeCKOJII>KO urrrnyr.r. 

fumeMaTruta np116opa. .UJIJI o6ecnei:reHHH: ycJioBHH: Bparra He-

o6xo,IJ;liMO O,D;HOBpeMeHHO noBopai:r:vrBaTI, IlJiaCTHHY KBapua n ~MraTI> 

.n;eTeKTOp pacceJIHH1IX qx)TOHOB no (lJOKMI>HOMY Kpyry. Ilp:vr 8TOM Ha,n;o. 

C BbIOOitOli TO't!HOCTI,IO H8M8PJIT:b yroJI 0 MeJiw;y HanpaBJI8HHeM Ha ,n;e- . . 
T0KTOP H oceBOfi JIHHH0M IlJiaCTI1HbI (cM. p110. I) li C ropas.n;o M8HI,-

meli TO't!HOOTl:>IO (B rrpe,n;eJiax rrporrymtaHIDI Ko~aTopa no yrJIY) -

· H8Mep.H:Tl:> noBopoT ,n;e·reI{TOpa Ha yroJI 2 0. KnHeMaTHita ,If,Jif! ocy

mecTBJiemm Ta.rune noBopOTOB fl HSMepeHM O BbICOKOli TO't!HOCTI,IO yrJia 

& B8JITiiI Hruvm ns padoT CyM6aena/I3/. IlprutT:v.rtiecKH Bee .n;eTaJIH 

KHH8MaTH~eCKOli cxeMhI H CI1HYOHoro ycTpoi1:CTBa ,If,Jif! npeUJ18liOHHOro 

li3MepeHHJI yrJia 0 MoryT 6IiITI, BiiinoJIHeHiii no i:repTeXtaM ~TM HMeHH 

A.<I?. Ho@)e. 

OilHOiiIBaeMru=r cxeMa npHMeHeHa Ha HeCitOJil>KIDC paOoTarouiruc B CCCP 

1\I(I1C H ooeone't!RBaeT a6COJIIOTiry10 TO't!HOOTI, ~ B onpe.n;eJieHHH 0HeprHH 

qx)TOHOB, PaBHYID npHMepHO 2 • IO-S /I3/ • 

.UeTeRTop pacceJim-10ro nsJIYi:re1rn:s:r. .UmI>par:0:poBaHHiiie qx)TOHiiI 

coonpaIOTC.fi Ha g)OitaJThHOM Kpyre B JIHIOOO 1.IIMpliHOit Ha noJIOBvIHe BbICO-

TbI 90 MK np:vi g = 800 CM. TeopeTH1180Kru=I qJOpMa JIHHilli - np:HMep-_ 

HO rayccovI,IJ;MI,Ha.f.£' noCito.lIIJI{Y OHa B . OCHOBHOM onpe,n;eJIJieTOR anep

TYPHI::i!MH adeppa.IJ;0:.fIMH H Biura,n;oM ecTeOTBeHHOli M03a.li1IHOOTH KpliCTaJIJia. 

B CObTBeTCTBHH C llilil):HHOll JIHHHli BXO,ll;Ha.f.£ meJII> ,n;eTeRTOpa ,TI;OJIZt-

Ha BbIOnpaTI>O.fi, T.e. ,n;omruia 6IiITI> nepeMeHHoi. 3a meJII>IO npe.n;rro-

JiaraeTc.a: oo:GCTB8HHO .n;eTeKTOp Ha. OCHOBe KpeMHHH: pasMepoM IO X O '3 X. i 

X O '02 CM8 ' JIH60 (,n:.mr MaJibIX ::mepr:vi11) nporropu:vroHaJII>H11H 0118T'IHK. 
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BosMOJKHO' 't!TO ,JJ,7IJ.[ pasHI:iIX liHTepBa.JIOB aIIepr:vrn 6y;rr:rr liOIIOJffi30BaT:&OR: 

KpliOTaJIJiliI pasHOH TOJillu,IHbI IIO HaIIpa.BJiett:0:ro BbIJieTa paooeR:HHhlX qx)TOHOB 

(OT HeOKOJI:&KIDC MM .n;o HeOKOJffiIDIX OM). PasMep KpliOTaJIJia .n;eTeKTO

pa no BbIOOTe onpe.n;eJI.fieT BeJIB-crn:Hy yrJia a cp ( OM. p:0:0. 2). Ma1c

CliMa.JffiHM B:&ICOTa KpliCTa.JIJia .n;eTeI~Topa ,1J,JJJl Ji} = 800 CM ,Il;OJI,Illia 

6bIT:& 63 CM. 0.n;HaKO, XOTR: OT BepTHKa.JI:&Horo pa3Mepa .n;eTeKTopa 

3aBliCliT CB0TOCMa npudopa, B03Mo.ncr:ro Ha rrpaICTiiKe rrp:0:.n;eTCR: orpa-

' Hli't!HT:&CJi IO CM. . IlpH GTOM .n;e~1 0ICTO,P MOJKeT ObITI> codpaH li:3 HeCIWJIE,-. 

Io.IX, M0H:Olllero pasMepa. 06bI't.IHO ,JJ,7IJ.[ YM0H:&lll8HIDI c»e>Ha liCIIOJ.r:.& syeT-

CJi )n!CitpI1MlmarJ;llf.[ 11Ml1YJI:OCOB OT Rl)liCTaJIJia .n;eTeKTO:pa 110 aMIIJIHTY,IJ;e • 

Ilpli liCIIOJffi30BaIDIH Kperi.imvieBOro .n;eTeKTOpa paspellleIDie. IIO 0Hepr:UH . 
. 

cymecTBeHHo Bnillle, a WOH MeH:ollle. 

BoJII>lllM Be.7Ilftilrrna J7 onpe.n;eJI.fieTCJi H8CKOJffiICHMli q)aKTOpaMH, 

B TOM 't!HCJie IIOTpeOHOCT:OIO B rrpmvieHeHHH MHOroKaHa.n:OHOro per110TpI1-

. py10mero ycTpOHCTBa ,If.Jm CIDITHJI npocp:vr;m JilIHlili ( CM. HIDI<e) , MeH:Olll8li 

BeJIH't!HHOH.a6eppar.zyr11 lier n ,IT.Jm o6ecne'tleHliJI MllHHMa.JII>Horo yrJia 

1,., cp (CM. p:0:c. 2) B BepTMICaJffiHOM ILlIOCKOCTli. EcJIB yroJI 

6y,IJ;eT 6om,me r0 , To.rrpo:0:soMJ];eT .n;orroJIHHTeJir,Hoe ynmpeH:t1.e Jrn:HlivI 

Ha WOKaJI:&HOM Kpyre. Ilpv! / = 800 ck 11: t., = 250 CM yroJI 

L\ cp = 45,. 

lUeJffi .n;eTeICTOpa .n;omrma MM8TT:, 3Ha'tlliT0JffiHYIO . npOTmKeHHOCT:O no 

HanpaBJiemno . K ICBap.o;eBOM ILl!aCTHHKe H nepeKpbIBaT:o pasMepbI .n;eTeIC

Topa )JJIH. OCJia6JieHliI.fI B ,IJ;OCTaTO't!HOM CTeneHH IlOTOKa WOTOHOB BHe 

meJIB. IlpaKTH'tleCKvI TOJimHHa ILliaCTliH, @PMliPYIOmHX i.qeJII:>, PaBHa 

HeCKOJII:>KIDJr CaHTliM8T,PaIVI, eeJiliI OHH C,IJ;eJiaH:&I 11:3 .. BOJII>qJpa.Ma liTJilI TaH

Ta.Jia. 

Heo6XO.m,IMb!M JiBJI.f.I8TCfl yrrpaBJI8Hli8 BeJilI'tlliHOM meJIH Ha paCCTOJi-
1 

. IDili, IlOOKOJffiICY BO BpeMR: padOTI:iC rrp:0:6opa HaxO,IU-ITI>CJi p;r.n;orJ c. HHM 

H8JffiSR:. 
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CBeTOOMa npuc5opa MOJrteT ObIT:& cymecTB0HHO ( npHMepHO Ha no

P.fill.OK) y-BeJmqeHa, eCJm YMCTC.fI paspa6oTaT:& MHOrOKa.HaJ.I:&Hoe pe

rl'IOTpHpyrorqee YCTPOMCTBO, IT03BOJm:IOII{ee O,IU-IOBpeMeHHO CHMMaT:& t(GJihIM 

~aoToit cneKTpa. Ilpe;rr.:sapuTeJI:&Hoe paccMoTpem,re aToro Bonpoca 

ITOKa8hlBaeT, 't!TO I1M0KlTC.fI npliHD;liimaJI:&Hble B08MOJKHOCTI1 ,IT).f.fI ItOHCTPYM

POBa:mr.a: TaKoro ycTpoticTBa. 

9?Y:g,p;aMeHT I1 ITOM8Jl{0I·II10 .lXJif.I IQJrC. · Bee:& IIpMOop ll,OJDXeH pas- . 

MemaT:&C.fI Ha cynnopTe, IlOCTaBJIGHHOM C noMom:r:,10 rac11TeJiefr BI16paIJ;vIH 

Ha I130.7mpOBaHH1IM 6eTOHIIhlii W1IJJ:aM0HT. B noMemeHHM, r,:n;e pacrro-

JIOJKeH npr16op, TermepaTypa B03,JJYXa IlO.I{n;B8p.iKH.BaeTC.fI C TQ"t.IHOCT:&IO 

± 0, 5°c. IlpM STOM 06ecne1IMBaeTC.fI TO't!HOCT:& B onpell,eJieirnM aHep

rHM W<)TOHOB ro-5• 0IlbIT paOOThl IQU'C B JI0HI1Hrpall,CKOM ~TM ITOKa-

8hlBaeT, 't!TO TaKOli CTaO:liIJI:&HOCTli TeMITepaTypu MOjKHO ll,OOMT:&C.fI cpaB-

HHTe~HO npocTo. 0,IJ;Hal{O ,II)IJI ~a.J!J:>He:fuuero Il0Bhlill0:mr.fl: TO't!HOCTH 

Tpe6yeTC.fI YJIY'Ilill'ITI, CTaOHJm8a,wIIO 'l1eMITepaTypLI ll,O ± · 0, IOC. 

)lJm ooyrqeOTBJieIUlfI Tarwi1 BhlCOIWM OTeneHH OTaO~sauu:w TeM

nepa TYphl ll,O~LI OhlT:& npe~pHH.fIThl CIT0.D;flaJI:E,Hble Mep@ ,I(JI.lI TeMO

l'J:80~:tm: noMerqeHillI, r,:n;e 6y,IJ;eT r-rnnoope,IJ;cTBeHHO paonoJiaraTlJO.fI 

np:vrcfo p • 

Bo :wa6exta.Hue :vrcrtpHBJieH:vrfi cynnopTa np:vr MOHTrurte Bee ero ;n;e

TaJIH paBHO Ka.K I1 ,Il;GTaJIH BOGH OCTaJI:&HOli KOHCTPYI~ I{,UI'C (sTO 

CJie,n;yeT li3 OilhITa paOOThl I{JJ.IC BO ~TM) ,Il;OJDKHhl coe,Il;I-:IH.fIT:&C.fI c50JITaMI1, 

HO Hl'I B KOeM CJIY't!ae He CBapKOM! 

)lJm 06ecrre1IeHM Ha,TI,Jie]mmeii TervmepaTypHoi1: CTac5M:vrsaurr:vr JIY't!

me Boero B rroMemermu ,I(JI.lI 06CJIY]Icr1Bruomero nepcoHarra H arrnapaTypa 

IlO.IJ;n;epJKI1BaT:& TeMIIepaTypy C. TO'l!HOCT:&10 B I-2°0 C ITOMOmnIO IWH)J;H-· 

· t(vIOHepa, a ,I(JI.lI OKOH'1aT0JII,HOli CTaOMMsaurr111 TeMITe;paTyphl Henocpe,n;cT- • 

BeHHO B ITOMerqeHHH np:vr6opa, OTropo~eHHOM ll,OilOJIHHTeJI:&HO~ OT8HI{OM 
I 

OT CJIY1lte6HOI10, npuMeHHTI, TOJIJ.,l\O no.n;orpeB c IlOMOil.{T,IO YCTpoitCTBa 

Tliria ql0Ha. 



QJieKT:PO HIDta. 3JieI\Tpom11ta I{J]l10 BIQIIOtiaeT B ceO.FI HeCIWJibitO 

pasuopo,IUioIX aJieMeHTOB. 

I. SJieKTl)OHHKa )J,1I.f.I B.hl.n;eJieHIDI BO BpeMeHH MOM0HTa OCT8.HOBIOI 

' M030HOB B MHIU0HH. IlOCI{OJI!:>RY B O;n;HOM cryoTite CTPYitTYPbI Ha MM-

lli0Ho IlaJJ;a.eT npliMepHO ro2 
-qacTHD;, TO perHOTPHPYID~ruI CMCTeMa oy.n;eT 

OTKpRBa.ToC.fI Ha Ra.JK,TI;bIM MrutpocrycTOR D;I1I\Jla. YCitopem,rg: ,n;JII1T0JibHO-

CToIO I60 MKOeK. BN.n;eJieI-rn:e OCTaHOBOK npH H3M0H0I-ll1H TOJ!mJiII!bl 

g_)liJD'>Tpa MOJK0T. ObIT:& OCYll(8CTBJl0HO nyTeM aMIIJlliTy,n;r-IOro M Bl)0Iv'IeHI-Ioro 

·ai-m.1rnsa cri;rrHTl1JIJI.fIIJ;Mil, npo:t1HTerp11:poBaHI:IbIX sa Bper.1H: cryoTRa, JTI160 

nyTeM pe,NOTpao;vrM M030p0HTreHOBCKOro M3Jry-q0HIDI O IlOMOJ.IU>IO 

cneitTpoMeTpa. ,If,Jm aToro HeOOXO.n;IIMO OKOJIO 60 6JIO'tIIWB CTaHMPT

HOfi IlOJ.IynpoBO.n;I-IHIWBOii annapaTypbI, COtI0TaIOl.l{e:t.i:O.FI C liSMepeIIIDIMH Ha 

MHOrOitaHaJioHOM aNITIJrn:TYJU:IOM auamrna Tqpe c . ue6oJI:&lliI1M tI:tilCJIOM Im

HaJIOB (I28, HanpliMep). 

2 •· CneI<TpOM0TplitI0CKliM Ka.Ha.JI )1Jill .n;eTeKTopa pacoe.FIHoro 113-

J.IytieHIDI C ynpa.BJI0HH0M OT nytIK8. 9 

3. PeBepOHBHbIM OtI0TtIBR tIHCJla o6opOTOB ceJI:&CHHOB (HeCKOJibRO 

KOMWI0KTOB). 

4. SJieKTpOHIDta' 06CJiyJiOCB8.IOl~ruI C1iC
1

T8MY TepMOCT8.TMpOBaHIDI. 

5. Ilp:t16opbl ;rr,JLFI. perncTpa.uMM :mvm:y.rr.&coB (ca.MoIDICU@, nepectieT

tIHKH H T • .n:.) H H8.CTpofum anrrapaTypbI ( CI{OpOCTHOM .D:BYJCJIYtI8BOM 

OCD;vIJlJIOrpaw H .n;p.). 

8HepreTYitI0CKM ICa.Jrn6poBRa. . l1001WJI0KY M0JKIIJIOCIWCTH00 pac-

CTO.fII-rn:e )J,]I.fI JX?,3JI:£1ItIHbIX cpe30B RPliCTaJlJia KBapu;a M3B0CTHO ( TaICI<e, 

Ka.K li aOCOJIIOTHM ar-reprM H0KCl1TOpbIX peHTreHOBCKM:X JIJIIIUii,r) C TOtI

HOOT:&IO H00KOJI:&IW e;n;vrr-rn:u; Ha ro-6 , TO aHeprHIO li3MepR:eMoro q)OHa 

MOJKHO onpe.n;eJIHT:& C $TOH TO':IHOCTI:,IO .n;BOffiQIM o6pa30M. Jfu:60 1'!3-

Mepa:eTC.fI yro;r' 2 0 nyTeM oripe.n;eJieHH.fI IlOJIOiK0HM .mnnm no ode CTO

POHbI OT HepaOOe.fIHHOro rrytIKa; 11 110 BeJ.rntn'IHe Me,ImJIOCKOCTHOro pac:--· 

Ce.FIRM BI:flmCJJl1TI, E. .llpyroil onocod KaJIHOpOBilli COCTOHT B 
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Ka.JmdpoBKe npn6opa no peHTreHOBCKMM JmHMM C li3B8CTHOM aneprnem. 

I{OHKp8TH1IM rrp:mwe:2. O.o;em.1M B03MOJKHOCTM rrpe.1T,7IaraeMoro I{,[['C. 

no cpaBHemno c ncrroJII>soBaHHHM pa.Hee P. Illewepm,/II/ .1ItJIJ1 orrpe,D;eJie

mm: aOCOJIIOTHoro 8Ha't!eHM MaCCht IIM-MvIHYC-M880Ha. 

IlocKoJ.CoKY Mb! npe.D;JiaraeM M3MepMTI> Macey aToro MesoHa na nopJ-I-

)J.Oit TO't!Hee, TO .ITtJIJ1 Ha.mefi .o;eJ.rn IIO)J.Oli,Il;8T rrepexo.n; 4-f - 3 d B M830-

aTOMe KpeMHIDI, yurupe1rn:e li C)J;BHr JivIHHli KOToporo l10)J. )J.8liOTBli8M 
-

H.n;8pHbIX CM )J.OCTaTO't!HO MaJibI, a an:eprM.fI KOToporo paBHa 27 KSB. 
l 

,Il;.rJ'.C rro.n:yqeHM )J.OCTaTO't!HO Ma.JIOro yrJia pacceJ-IHM Heodxo;D;I'11Vi0 J,;' 

noJII:,SOBaTI> IIJiaCTMHY I03ap.o;a TOJDlff/IHOfi, HaITpMMep' 0 '5 MM, BbipesaH-
·-

eyro rro ITJIOCKOCTM I0II. Tor,IJ;a cBeToc:0:Jia rrpMdopa C Mmrte'r 6H'l'I> 

orrpe,D;eJieHa Ha OCHOBa!-Ilili DhtpruKeH:wI ( 2) (CM. TaI-O'ite p:0:0. 2) rrpli 

cJie,IJ;yJomruc sHatiemmx rrapaIVreTpoB: pasMep ,IJ;eTeKTopa no Bep1.r11:KaJrn 

CB = IO CM, paCCTO.fIHI18 OT lVllilIIGIDI ;n;o KPMCTa.JL7.ta IIBapn;a t = 250 CM, 

paCCTOJ-IHMe OT ItpliCTaJIJia 1map.o;a )J.O ;n;eTeitTopa g = 800 CM, IW8qJ

qJM~eHT oTpa.JKeI-rn:J-I B rrepBhli1 ,mr(J?paKI(MOHHLiii: MaICCvJ:MYM R = 0, 3 

( 5 = 0,9 - KoacJxliMD;I/I0HT nporrycKaHM Bht6paHHOli IIJiaCTMHOli KBap.o;a 

q)OTOHOB C aHeprMefi 27 KaB, ~ = 0,9 - 1 aqxl)eKTMBHOCTI:, perMCTpa-

I.1;0:li clk>ToHa )J.0T0KTOPOM, ~ - rrpospa't!H?CTI:, KOJIJrn:MaTopa (2/3)) •. 

IT C I 3 10-9. OJIY't!aeM sHa't!emie = , • 
Onpe,IJ;eJ.mM Tenep:o BHXO)J. WCTOHOB ( N0 )\, Ms MmUeHM 

~
0

.:: N · lt,, ·l-<1.. ;k~ '1 

r,n;e N = ·2,0 • 108 
ceK-I - rroToK rra.n;arormrx: IIM-1vmeyc-MesoHoB 

Ha Mmll8HI> Kr= 0,35 - Koaqxl)~eHT, Y't!MThtBaIOrrw,r~ IlOT8Pli liHTeH

CHBHOCTH npli woprvmpoBaI-rn:H OO~eMa, B KOTOpOM npOHCXO,Il;fIT OCTaHOBM , 

M830HOB IlOCJie 3aM8.1T,7!8HM B q)HJII:,Tpe' !<2 = 0' 82 - )J.OJISI M830HOB, 

OCTaHaBJ003aIOII~OB: B rvmmemI li3. KpeMim.rI TOJI1$IBOH ~ 0,3 CM 
' 

( 0, 7 r / cM2) no HarrpaBJieHmo re IWC , K
3 

= O, 28 - rtoacixim:w,reHT, 
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y-<mThIBaIOI!tffH norJiomeHHe woToHoB B :rvrumeH11 sa;n;aHHoti TOJill.U1HI:iI, 

~ = 0, 3 - BbIXO,TI; JIHHliI1 27 ItaB Ha OlflJ.Y OCT8.HOBKY. · IIo;zy-qaeM 3Ha-

'tI0HMe No = D,-G8 • ro7 ceK-I. 

· Tor;n;a cKopocTb ctieTa no Bcei IIJioma;n;H JmHMM Ha WOKaJ.II,HOM 

Itpyre paBHa n ~ 30 -qac. ~I • ,UJm cpaBHemm YitruKeM, 'tITO aHa-

· JiorntIHaJI BeJmtIHHa B OllliTe illewepa OKOJIO 2,5 tiac-I. 

BeJilI'tIMHa WQHa B o6JiaCTI1 HeCKOJIJ:,IGIX ;n;ecJITitOB KaB ( Ha :n-rnp

reTMtieCKHH liHTepBaJI 5 ItaB) OiiIJia .onpe,IteJieHa nocpe,IJ;CTBOM HSMe-
"." ' 3 

peHMfi c noMOIIU>IO rtpliCTaJIJia Cs 1 oo'.beMOM ~ 0, 2 CM ( Tarwti ~e · 

BeJmtJ.liHH 6y;n;eT 00'.beM nOJIYIIpOBO,w:IHitOBOro ;n;eTeitTopa ;rr;,m. perMCTpa-

DJU1 '( -KBaHTOB B I{.1]l'C) , noMen~em-IOro sa OCHOBHOH CTeHOM a;n;a-

™ cmncpo11;0:1m0Tp0Ha. B OTCYTCTBHH 3am,MT1I ~~~- g?OH BeJIHit, 

"""' 200_0 liMIIYJIJ:,COB B tiac ( 6es B1NeTa r-tOCMHtiecrwro woHa) Ha HHTep- ' 

BaJI 5 KaB. · 3am11Ta H3 IO CM CBHHD;a II JmCTOBoro Ka;n;IJIUJI CHM~eT. 

ill()H ;n;o 43 HMn/tiac' a C Bhl1IGTOM KOCMHtiec1wro qx)Ha npli 8TOli .iKe 

samr,1:Te - ;n;o I6 nMn/tiac. CruncpoHli3aJ.J;MJI no BpeMeHli co crycTKa.wrn: 

-craCTHD; OT yc1topvIT0Jill ,TI;OBO~IT 9,)0H ;n;o BeJIH1IliB1I -=::. I -qac-1 , a C 

· B111IeToM KOCNI}I1Iec1wro c!JoHa - ;n;o -:::: 0, 3 ! -crac-I. IIpn cmncpmrn:sa-

r.zyrn ;n;eTeKTOP OTitphIBa.JIO.fI Ha Bpervur - 200 MKCeK B ItoHD;e Kaxui;oro 

.r~uma ycKopemm O noMOJ.W:>IO qJOTO.TI;aT'tIHita. KocMM1IeOKlili qJOH MOJitHO 

YCTPaHliTl:> '· :paonoJIO.iiillB C'l:!eT"'C!IIlt - "rtphimy" HaJ]; ,n;eTeRTOl)OM li BI<.JII01I:VIB 

ero Ha aHTHCOBIIaJ];eHli.fI C m .. my.lf&COM nocJie,TI;Hero. MaMepemm qJOHa 

BO BpeMeHHOH 3aBHCI1MOCTli OT Ha1IaJia D;llI\Jl:a YCROpeHHJI, ROr,TI;a ;n;e~ 

TeKTO!) HaxO,IJ;HJIC.F.[ . B BmneyrroMrIHYTOM 38.ll{HTe t noRa3aJIH, "CITO Beel:> 

qJOH OT M8.IIIliIIbt He cocpe;n;oTo'tleH B MaKCHMYMe B1I6poca Il!)OTOHOB, a 

paBHOMepHo pacnpe.ri;eJieH Me.iK,IJY ·crycTitaMH, T. e. sa BpeMJI 200 Mitcert. 

B C'tieT'tIHK nonMa,eT - 2% c_poHa OT MaillHHhI. TaRHM o6pasoM, B.HarneM 

CJIY1Iae 01AVI;r(aeMhIH aqxl)eKT npeBiiimaeT Q)OH B H8CKOJil:>KO COTeH pas. 

EoJIH. ;rr;m onpe;n;eJiemm: noJimrteHM JIHHim OH.fITl:> (RaK n y llecIJepa) 
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I5 TOl!eK, TO 'noTpe6yeTCH npnMepHO B 200 pas MeH:r,rne BpeMeIDI Ha 

Y9KOPllTe~e ' l!TOObI U8M0pll'l'I, a6COJIIOTHYIO auepnuo qx>TOHa C TOl!HO-
·-

CT:&IO 0, I OT annapa'rypHOH nrn:pmm Jll1Hllll, T. e. c TOl!HOCTI,IO ± 0, I5 SB 

<± 5,6 • ro-6 
.D;JI.fI E ~ = 27 W3B) BMeCTO ± 9 8B <± ro-4 

;rr,JIH. 

E y = 80 KaB) y lllecJ;iepa, 'l'. e. BM0CTO 350 l!aOOB noTpe6yeTCH ncero 

HeCKOJI&KO l!aCOB Ha O,ll;r1'J JmHIIIO, a ,If)I.fI IlOBTopeHY.wI peayJI:&TaTa IUecIJepa' ' 

~OCTaTOl!HO 6y,n;eT saperMCTPllPOBaT:& O~H-,JJ,Ba ~eCHTKa llMilY.7.t&COB. 

EcTeCTBeHHO, -qTo ~OJ.Pfil-Ibl ObIT:& npoBe'AeHbI KQJrn-qeoTBOHHble pao

-qeTbI IlOJia✓KeHIDI ypoBHeir, M0,I\ICY KOTOphlivrn: npoilCXO,Il;t'rT 113y-qaeM1iiii . 

nepexo~ u BI:iinoJIHeHa oneHKa TeopeTu-qecKHX norpelIIHOCTeH. K TO'MY 

BpeMeHM t KOr,TI;a ()bIJI BbIIlOJIHeH a1ccnep1™8HT lllec}?epa ( I966 ro,n;) , TGO

peTM-qecKM ourn:6Ka B BbI-qMcJieHMll aHeprMH IlM-MesoaTOMOB 6bIJia·Ha 
r.:: 

ypoBHe 5. ro-0• 0,n;Ha.:Ko sa nocJie,n;Hrte ro,IJ;ot 'AOCTYirHyT nporpecc 

B li3MepeHllli psma CQYHJ];aI-/IeHTaJII,HbIX ItOHCTaHT li noaTOMY Tenep:r, aTa 

rrorpemHOCTI:> B HeCKOJI:&ItO pas MeHI:>rue. Mmmo H~e.ITTI:>CH' -qTo KO 

BpeMeHH, KOr,TI;a OY'/JYT npone,n;eHLI Hallll1: li3MepeHH.rI, CllTYannH eme 

Y Jiyl!llll1TCH • . 

Jipyr:vre uayq:m,ie n:po6Jiew 

KpoMe npeUM8JiIOHHOro 113MepeHIDI MaCCH IDI-MesoHa Ha rtpe,TI,7Ia

raeMOM npn6ope MoritHo nsMepHT:r, cJie.DYI011me @1311-qecmre napaMeTpbI. 

11sMepeHlle CMemeHYLfi ypOBHefi 1Vl10-Mli!HYC-Me3oaTOMOB M3-8a no-

JIR:p:0:sarm:vr BaI<YYMa.!. IIOCKOJII,I<Y npHMeC:& MIO-Me3OHOB B IlltIOHHOM 

r;yq:Ke COCTaBJifI8T Bcero 5-I0%' HO BbIXO,D; MRrMesopeHTreHOBCitaro 

liSJiy-qemm c5Jrn30K It e;n;rurn:ne, cJie.n;yeT omr.n;aT:r,, -qTo M3MepeH11rn c 

MIO-MesoHaNil'I ,lI,7ISI 'AOCTIDrtem,m npe,n;eJIJ:>Hoft 'n c;zytiae IWC To-quocTM 

noTpe6yeT BllOJIHe pasyrvmoro KqJIM-qGCTBa l!acoB Ha YCKOl)llTeJie. K 

HaCTOflm0MY BpeMeIDI y:Ka3aHHOe CMemeHJiie vI3MepeHO C To-qHQCTI,IO 

± ro-4 (rpynna Ea.KeHlliTOCOa, UEPH). 
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Ha rrpe)J,J.IaraeMOM IIpli!Oope MQji\fIO IIOilliITaTI,0.f.I li3MepliTI, TO't!Hee 

1tI Be.IDI't!HHY aoooJllOTHOli MaOCbI MIO-MID-IYO-M030Ha IIO IIOJIQjK0H!tIIO O'tl0HI, 

BbICOI<.v.IX ypOBH0li MIO-MesoaTOMOB. 
. I 

IIpe.wraraeMoIH rrpn6op 1103BOJilIT ocymecTBliTI, OYII{00TB0Hlllilli C,I03I1r 

B o6JiaCTH ll3Y't!0HM SJI0KTPI11I0CICIDC li Marrrn:THIDC MOM0HTOB aTOMIIhIX 

J1.11;ep no HSMepeHHro MIO-MesopeHTreuoBCKoro HSJIYl!em;.m: :v.r orrpe.n;eJie1nm 

C.n;BI1rOB 11· ynrn:pe1um: ypoBI1eH III1-MesoaTOMOB sa C't!eT CHJII,HUX BSaHMO

.n;eitCTBHM, :v.rsoTonc.n;B:v.rroe,pacrrpe.n;eJieIDI~ sa,Pff).l;a JtI T • .n;. 

C noMOll{I>IO rrpe,Il,JiaraeMoro I{Jll'C Mmmo :v.rsMepHTI> napa.MeTpbI TOH- · 

KOH CTpyicTypbt n,n;eprmx COCTOSIHI1M B T.r.rnCeJibIX Mio-MesoaTOMaX (nosoyJK

.n;aeivihIX IIpI1 6espa~an;vroHHLIX nepexo,n;ax) :v.r orrpe.n;e.IDITI> KBa,n;pyrroJI:&Hbie 

MOM0HTbt B030Y.1IQJ;0HHbIX JI,Il;eprrux COCTOJIHHli. 

BbICOKruI paspeIIIaIOU(M CIIOCOOHOCTI> npe)I.JiaraeMOI10 IlpHOopa IIO~ 

BOJiliT .n;eTa.JIE,HO MOCJie:n;oBaTI> CTPYit..Typy Icprur cepHM. MIO-MesopeHTI1e

HOBOKOI10 li3JIYCI0HIDI JierI<.v.IX M030aTOMOB I1 TeM Cal\llbIM rrponepliT~ 

npe.n;c1e..asaHM Teop:0::v.r o6pasoBaHH.f.I MesoaTOMOB :vr pasBHTM MesoaToM...; 

Horo 1cao1ca.n;a. 

Ilpe,Il,Jiaraerv11:ilii Kure II03BOJilIT Ha't!aTI> B JifilI HCCJI0,TI;OBaIIllfI IIO 

.f.I,TI;epHOM CII0I{TpOCKOIII1li BbICOICOH paspeIIIaIOII{eli CIIOCOOHOCTM KaIC Ha 
' 

rrpe,D;BapliT0JI:&HO 06JIY't3:eHHbIX Iv1Hlll0I·IBX, TaK I1 HS MlillleHefi Herrocpe,u;cT-

B0HHO B M030HHOM IIy-g:ICe rrp:vr OCTaHOBKe B HHX Me)J,J.IeHHIDC rrn-M030HOB 

I1 Ilpli .FI,IJ;epHbIX peamJJ'IJIX Ha C>btCTphIX M030Hax. 

XoTeJIOOI,' 6bI Tamrce o6paTHTI, BI-U-IMaHHe Ha B03MOJiiliOCTI, rrpone,n;e-. 

HM HOOJie,D;OBaIDIM ITO q1I13HK0 I1 JG:IM:l'II1 II03HTpOHM ( rrp11 BhIKJIIO't!eHHOli 

Ma.IIII1He), HCOJie,IJ;oBaHHe cJ?OpM XHMH't!8CICOli OTa6HJIH3~ MesoaTOMOB 

IIYT0M li3MepeHM JGIMMtieorurx: C.n;BI'IrOB B crreKTpax IDC peHTreHOBCKOrd 

H3JIYt,Iemr.FI. 

I{J:U10 6y.n;eT. li3rOTaBJil:IBaTI>CR B 8M!VI _Jia6opaTOpliII1 .f.I,TI;epiruX IlpOOJieM 

C IlpliBJie'tlemieM OTOPOHHHX opraHli3au;I1li :rr;IfI. li3I10'l'OBJI0HM HCICOTOPblX 
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MeTa.JIJ!lfqeCKliX .n;eTazrefi (OTJilIDOK, Homeil me.mr M T • .n;), o6pa6OTilli 

KBapn;a. M CTpO:vITeJI&CTBa s.n;amm. 8JieKTPOIIl1Ka np:v.I6opa ,IJ;OJL"I-i.Ha 

()I:iJ:T:E, paspa6oTrura M M,3I1OTOBJieHa npM IlO,llJJ;ep,rme OHHP JlTIII. )lJm 

npoeKTHpOBa.HlifI I{JU"D Heo6XO,IU1M O,JJ;m-I KOHCTPYI<TOP, 3HaKOMblll c MMit

poHHhThllM TOtIHOCT.f.U,'M CpOKOM Ha O,IU1H :ro,JJ;. IIocr<0.7r&ItY OOJibllla.ff tiaCT:E, 

MexaimtieCitIDC Y3JIOB oy.n;eT npe.n;cTaBJIH:T:E, M3 ce6JI TO'tlliYI0 KOIIlll0 TOI1O, 

'tITO YYti.e c.n;eJiauo lil1CIThITaHo B IDTM vIM. A. <fl. I1oqxpe, U3I1OTOBJierrn:e 

OT,IJ;eJibHI:iIX Y3JIOB I{.I]lD (-CMHYOHOI10 MexaHM3Ma, HaIIpliMep) .MOJK8T OiiIT:E, · 

M ,il;OJDKHO ObITI:, HatiaTo cpasy Jrte IIOCJie COCTaBJieHIDI o6me:ro ITJ!a.Ha 

np:vr6opa H .n;o OKOH'tiaHIDI e:ro IlOJIHOll .n;eTa.JrnpOBKM. 
I 
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