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/1 2/ 
8, 11ocnen Hll8 llBa-TpH rona IIOSIBHIDICb 11ony11pOBOllllllKOBLl8 ll8T8KTOpLI H3ny'lelnIII ' , 

BM810111B8 aeepreTB'l8CK08 paapemeBHe, H3M8PSl8M08 8llHHBIIAMH lt8B • .nnsr pa60Tbl C TrutHMH 

ll8T8KTOpaMH Beo6xo.rtHMLI yCHlIJIT811H, 06nana10111He co6CTB8HHLIM AMIIIIBTyllHLIM paapemeDH

eM, 110 ltpalluell Mepe,TaKoro lK8 IIOPSlllKa. CneKTpOM8TpH'18CKH8 CBOIICTBa ycHnBT811SI 011pe

nenmoTCSI MHOr'HMH ¢aKTOpaMH, uo,B 11epay10 O'lepe.rtb,WYMOBblMH CBOIICTBaMH nepaoll naM-

111,l npenycanaTenn. 

KaK IIOKa3LIBa8T OIILIT, naMlll,l HM810T 601Ibmoli pa36poc 110 CBOHM myMOBLIM napaMeT

paM H 1108TOMY Heo6xo.rtBM OT6op HaHIIY'IWBX 8K38MllnSlpOB. 8 nauuoll pa60Te paCCMaTpHBalOT

CSI pa311B'IHLI8 c11oco61,1 OToopa, llpBBOASITCSI peaynbTaTbl H3MepeHBli myMOBLIX napaMeTpOB 

H8KOTOpLIX OT8'18CTB8HHLIX naMn, a TaKlK8 3aTparBBa8TCSI PSlll npyrax BOllpOCOB, CBSl3aBHblX 

C paOOTOII BXOllHOr'O KaCKa.rta. 

Paapeme&Be CHCT8MLI yCHIIBT811b-A8T8KTOp Ollp8A811Sl8TCSI ABYMSI OCHOBHLIMB COCTAB

IISIIOIIIHMB: Ap060BLIM myMOM naM111,l B CeTO'IHblM myMOM TOKOB 11epaoli C8TKB H ll8T0KTOpa • 

.nnn 011THM8nbHOII 11onocLI yCHIIHT811SI 8TO paapemeHHe MOlKBO onpeAenHTb 110 ¢opMfne: 

,...., ___ ~. 4 --.1r-:ll::,8::,T::-:+-r1-c-e_T_ 
!!J ½ = o,s v G3x+ c, v ___ s ___ _ 

3A8Cb !!J½ - pa3pemeHH8 CHCT8MLI ycHnBT811b-ll8T8KTOP (nonuasr WHpHHa ua 11onyBhICOT8 ), 

BLipalKeHH08 B K&B, AnSI Kp8MHH8BblX ll8T8KTOpoa; C BX - BXO.rtHaSI 8MKOCTb llaMIILI B 11¢; 

c,- 8MKOCTb ll8T8KTOpa H KAM8pb1 llllSI ero KpenneHBSI H oxnalKA8HHSli 

'18CKaS1 cyMMa BC8X COCTaBnSIIOIIIJlX C8TO'IHOr'O TOKa naMl1LI B ea; 

TOK ll8T8KTopa B Ha; S - KpyTB3Ha naMl1bl B Ma•B 
-1 

I C8T - apH¢MeTH

I ll8T - oopaTHLIII 

C I He OLIBaeT M8HbW8 (20 - 30) 11¢, TaK 'ITO OHa BHOCBT 

cy111eCTB8HHylO A01110 B YXYAW8HB8 paapemeHHSI. 

I ll8T .rtalKe 11pB oxnal!CA8BHH ll8T8KTopa AO T8Mll8paTypLI lKHAKOr'O a30Ta MOlK8T 

HM8Tb aenH'IHHy, cpaBBHMYIO C C8TO'IHLIM TOKOM naM11bl, YlKe OTCIOll8 BHAHO, 'ITO npeA110'1TH

T8nbH88 HCll011b30BaTb 118Ml1bl C )l0CT4TO'IHO OOllbWHMH CBX' S H I CeT' TaK KBK llpH STOM 

6yAeT M8HbW8 CKa3LIB4TbCSI BnHSIHH8 Ci I H I ll8T' XOTSI OTHOW8HH8 I C8T /S, B03M0)KHO, 6y

)l8T 6o11hme, 
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KpoMe Toro, naMnhl C 6oru,mol! KpyTH3HOII Il03BOn!IJOT paoOTan, C 6onee BLICOKOII 3t:

rpyar.ol!, Tax xaK npH 3TOM MOJKHO c¢opMBpoBaTb 6onee KOPOTKHII HMny.JibC Ha BhlXOA8 ycH

nHTOnH H ,3H8'lBT, yMeHLWBTb 'lHCno HanoJKeHnl! HMnynhCOB Apyr Ha npyra. HcxonH H3 sToro, 

nmi: B3MepeHHH OhlnH B3S!Thl naMilhl C JlOBOnhHO BhlCOXOII xpyTll3HOI! II He paccMaTpHB8n11Cb 

pelKHMhl naMn npu Manhlx 8HOAHblX TOX8X ( la <2Ma). 

ll1Hpo1to H3BOCTOH cnoco6 OT6opa naMn nyTeM B3MepeHIIH xpyTH3Hhl s H I ceT" 

nns 9TOro MOJKHO HCilOJlb30B8Tb CT8HA8PTBhlll HCilhlT8T8.Jib naMn, HanpHMep, n l -3. Ha HOM 

yno6Ho H3MepsTb xpy-ra3gy, onaaxo,ero cxeua B3MepeHHll ceTO'lHOro Toxa He n03nonseT 

H3MOpHTb TOKH MOHOO 10 HS. Ecnn IlOCnOAOBaTOnhHO B IlOilb ynpaanmomel! COTKB B3MOpHO-

MOJ! naMilhl BKnIO'lHTb MBKpOBOnbTSMnepMeTp 4> 116 (HenocpencTBOHHO Ha npn6ope nl-3), 

TO nnana3on H3Mepemtl! ICeT MOlKHO pacmBpHTb AO 0,2 Ha. TaKHM o6pa30M MOlKHO B3MO-

pSITb ·u s B I 
COT 

B nroooM pe)l{l!Me pa6oThl naMnb1. LIT06b1 co6paTb Taxyro cxeuy, 

HS.AO BhlXnlO'lHTb cxeuy H3MepeHHH lceT a caMoM npafiope nl-3 n cAenaTb ncero He-

CKOJ!bKO COO)lBBeHBll Ha ero BHemHel! naHen11. OnHaxo Jl8lK8 B 9TOl! npOCTOll cxeue B3Mepe

HH8 COTO'lHOro TOXll - AOBOnhHO YTOMHTenbH8H onepanns, T8K xax npHXOAHTCH 'laCTO npo

BepHTb ycTB.HOBXY nyng ra.Jib~HOMOTp8 4> 116 • KpoMe Toro, H3M8p8HHblll TB.KUM o6pa30M 

COTO'lHhlll TOK eCTb pa3HOCTb sneKTpOHHOll H HOHHOll COCTaBnmomHX COTO'lHoro TOKa naMilbl, 

TOrAa xax CeTO'lHhlll myM onpeAenHeTCH CYMMOll 9TBX COCT8BnHIOI!lBX, T.e. H3MepeBHhlll 

C~TO'lHhlll TOX HO HBnHOTCH myMOBOll xapaxTepHCTHKOII n o6naCTH 'nnaBB.IOI!lero' IlOTOHnHa

na. 0AH8KO HMOHHO 9TOT pelKHM nnn 6nH3KBH K HOMY o6ecne'lBBSeT HaB6onbmee OTHOWOHBO 

cnrnana x myuy. 

He COBCOM TO'lHOll xapaKTepncTBKOII Apo6onoro myMa naMnhl HB/lHOTCH KpyTH3HB., 

/3/ 
OCOOOHHO llpB 00.JibWBX 8HOAHhlX TOKB.X 

IlpaKTBKB. OTOOpa naMn MOTO)lOM B3MepellllH S B ICeT IlOK83h!BaeT, 'lTO OT06paH-

HhlO /l8Milhl C MaKCHMB.nhHhlM OTHOWOHBOM S/ICOT HO smnmoTCH C8Mb1MH nr'lWHMB H B CXOMO 

ycHnHTeng (npB Cl=O) 'l8CTO )l8IOT nocpencTBOHHblO pe~y.JibT8Tbl npH B3MepeHHH pa3peme

HBH Ha aHanB38TOpe. 

Bonee HS)lelKHblO )laHHblO O myMOBhlX cnol!CTB8X ycHnHTOnbHOH naMllbl MOlKHO nony-

'lBTb, H3Mepgg 9KBBB8/lOllTHbl8 myMOBhlO conpoTHB/lOHBH 

/3 4/ 
COOTBOTCTBOHHO npo6oaol! H CeTO'lHhlll myM ' 

Rs H R g , xapaKTepnsyromne 

R _ B s-s 

52 

RC ---i-;;-eT 
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B =2500-5000 B 38BHCHMOCTH OT 

B.HOJlHOrO TOK8 

CymHOCTb 9Toro MOTO)la CBO)lHTCH K cpaBHOHBIO Toro HnB HHOro myMa naMilhl C TennOBhlM 

myMOM H3BOCTHOro conpOTHBneHHH R , BKnIO'lOHHOro Ha BXO)le myMHI!lOll naMnhl. EcnH 

R =0 , T.e. BXOJl XOpOTKO 38MKHYT, TO BOCb OCTSBmHllCH myM - npooonoA. C ynenll'leBB-

eM R cyMMapHhlll myM 6yneT pacTH sa C'leT, AononHHTenhnoro Tennoaoro myMa. (Po.Jib 

CeTO'lHOro DiyMB. npH ManhlX R HH'ITOJKHa). ConpOTHBnene, npH KOTOpOM HanpslKOHB8 

myMa, H3MepeHHOe BB. BhlXOJlO ycnnHTensi, B03paCTOT B ,.J 2 pasa H OC:Tb 3KBHBaneHTH08 

conpoTH~eHHe npo6onoro myMa Rs • 

. AHanorH'lHO H3MepHeTCSI H 8KBHBaneHTHoe conpOTHBnOHHe COTO'lHhlX DiyMOB Rg • 0AHa

KO 3)l0Cb TpyllH80 OTnenuTb COTO'lHbtll myM OT npoooaoro • .llnsi aToro npHXO)lHTCSI CHHJKSTb 

nonocy ycHnHTensi, Tax xax CeTO'lHhlll myM pacnonoJKeH B HH3KO'l8CTOTHOA 'laCTH Cil8KTpa, 

a npo6oaol! - paBHOMepHo no aceA nonoce. Ecmi: BKnan. Apo6oaoro myua Man, To npu 

R=- OCTaHeTCSI TOnhKO C8TO'IHhlli myM, H npB R=Rg Tennoaol! myM R pane~ COTO'l-

Houy. 

H3MOp8HHbi8 nap&M8Tpbi Rs 11 Rg A8ilCTBHTOnhHO HBnHIOTCSI myMOBb[Mll KpBTepns-

MR. Ho Rs !IBJIHOTCH xapaxTepBCTBKOll He ~Onb!CO nepaol! naMnbl, OHO Y'IBTb!BllOT axnan 

B npooonol! myM B nocnenyIOI!lHX n&Mn. B Rg xpoMe CeTO'lHOro BXOJlHT MHKpo¢oHHhlA H 

¢nuxKep-myMbl ('l&CTH'lHO OHR BXOASIT II a Rs ). 3TB nooaaneHHH BpHA nu MOlKHO C'lH

T8Tb HO)l0CT8TKOM paccuaTpBBaeMoro MeTona H3MepeHBSI, TaK xax OHR Y'lHThlBaIOT peanb

Hble nononHHTe.JibHhle HCTO'lHHKH myua. 0AHB.KO cauo B3MOPOHHO 8THX napaMeTpOB nyTeM 

non6opa conpoTHBneHHil - nonoru,Ho Tpynoeu1toe neno, naJKe ecnH Ha nxone ycHnHTensi 

/3/ 
nocTaBHTb nepexn10'laTenh c Ha6opou conpoTHnneHBl! • L!ame acero pesynbTaT Hsuepe-

HHsr MOlKCT OhlTb onpeneneH TO.JibKO nocne nocTpoeHHH 38BHCHMOCTH KBanpaTa myMonoro 
2 

HanpHlKOHHSI OT conpoTBnneHHH Ha BXOAe yCHIIHTOng U (R) • H3MepeHBe Rs ycnoJKHSleT-

CH ~eM, 'lTO H3-38 HOH308lKHOro Aei!CTBHH naJKe HeoonbmHX OMKOCTel! o6paTHOA CBSl3ll 

2 u (R) HMOOT O'lOHb He6o.Jlbmy!d· npHMOnHael!ny10 'l8CTb, Il08TOMy ee npHXOAHTCH nponne-

B8Tb AO nepece'leHBH C 38AllHHhlM ypOBHeM. 06p8TH8Sl CBH3b He H3MOHSIOT COOTHOWOHBO 

MOlKAY Apol>OBhlM B TennonhlM myMOM, HO ORB. H3MCHSl8T Hll'l8nhHblA yponeHb npo6oaoro 

myMa (pnc. 1). AHanorB'lHOO H3MOHOHHO HA'l8nbHOro ypoBHH OTC'leTa npOHCXO)lHT npn H3M8-

pOHHH Rg , HO 3A8Cb 9TO Bbl3hlB80TCH .ttpyrol! npB'lHHOit: yMem.meHHeM COTO'lHOro myMa 

npn YMOHbWOHHH conpOTHBnOHHH R • nns TO'lHOro onpenenenus Rg 
2 1 /5/ 

rpa¢H'lOCKOe nocTpoeHBe. Yno6Hee CTPOHTb 38BHCBMOCTb u (~ 
T8KlKO HOOOXOABMO 

nns H3MOpOHHfl Rs (la) H Rg(la) - 38BHCllMOCTel! myMOBblX CBOllCTB naMllbl OT 

8HO)lHOro TOK8 - HOOOXOAHMO npn K8lKAOM Bbll>paHHOM 3H8'lOHBH TOK8 nepenaHB8Tb unn 

nepetcnlO'lllTb pHA conpOTHBnOHHll H 38TOM npOH3BOJlHTb BhlWOYK838HHbl8 IlOCTpOOHHH. 

BnonHe O'lOBHAHO, 'ITO T8KOI! cnoco6 H3MepeHHH Rs B Rg npHMOHHM TOJ!bKO nns 

ne6onhmoro '!Rena naMn n He MOJKeT cnyJKBTb cnoco6oM OToopa. 
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OAH8lt0 MOlKHO npOCTO II f5hlCTpO H3Mep,rn, lllYMOBhle DapaMeTpbl naMII H81IOCpe.ClCTB8H

HO B CXeMe npe.nyc11nHTena C 38pa.CIOBOA o6paTUOA CBH3b!O. Ecnu BXOA ycRnHTena 38KOPO-
. ' 

TIITb eMltOCTb!O 200-300 mp t TO DpH 9TOM npaltTll'leCJtll OCTaueTCH_ OAHH APO_t50BOA myM 

)lalKe npll aUOAHblX TOJtaX nopa.nxa 16 Ma. B STOM MOlKHO yt5e)lllTbCH, cusm 38BIICIIMOCTI> 

p;.3pemeHIIH OT. eMKOCTH . /',. ½ (C ,) • Ilp11 C > 100 mp 3T8 3aBHCIIMOCTb CT8HOBIITCH nHHeA

HOA, T.e. BitnaA CeTO'IHblX WYMOB Hll'ITO)KeH. 

Ecn11 ot5paTUaH CBSl3b AOCTaTO'IHO rnyt5oxa, TO 38pa.CIOBaH ~BCTBIITenhHOCTb Taxoro 

yc11n11Tena 6yAeT cna6o 38BHCeTb OT s:pyTll3Hbl DpH 113MeHeHHH pelKUMa nepBoA naMllhlo Ha

MepBB BbIXOAHOe myMOBOe Hanpa;aceuue U m SToro ycnnuTena, MOlKHO paCC'IHT8Tb 3ltBIIB8-
2 

neHTHoe myMoBoe conpoTBBnenne Apo6oBoro myMa: 
u , 

Rs=60(__3i) r. 
K 

3AeCb Rs -B oMax; u -B MitB; 
m2 

K - xosrj>rj>anneHT ycnneH11a·ycnnHTena; r • 

noCTOHHHaH BpeMeHII ,j,opM11py10mux neneA. 

r • 
HUT r AB(jl-

l.!aCTO K 

onpeAenBTb 

II r H3BeCTHbl neAOCTaTO'IHO T0'IHO, B 3TOM cnyqae MO)KH0 B OAHOA TO'IKe 

Rs HenocpeACTB8HHbIM cpaBHeHHeM C 

B3MepeHHH onpenenBTb KOS#BIIBeHT CBll311 a B C00TH0WeHHU: 

R , xax onncano panee, u H3 
2 

R =a(Um). 
s 2 

STOro 

OABH paa B3MepBB ST0T xosljl(jlnnnenT, ero B AanhHeAmeM MO)KUO C'IBTaTb IIOCT0HHHbIMo Ecnu 

ocpaTU8H CBSI3b HeA0CTaT0'IH0 rny6oKa, TO npB ManblX aH0AHblX T0ltaX nepBoA naMIIhl xpy

Tll3Ha CBnbH0 nanaeT, a '3Ha'111T, ml'AaeT H K • nosTOMY 6onee TO'IHble peaynbT8Tbl MOJK

HO nony'IBTb 0AH0BpeMeHHblM 113MepeHHeM BbIXOAJIOA 8MnnnTynbl ll0CT0HHH0ro CllrHana, no

AaBaeMoro Ha BX0.Cl qepe3 He60.Jlbmy10 8Mlt0CTb OT K81toro-n1160 renepaTopa IIMny.JibC0B. AM

nnllTYAY yno6uo 113MepHTb Ha auanll3aTope, Tait lt8lt STOT npB6op BCer.na HMeeTCSI B npaltTH

Ke cne1tTpOMeTpH'18CKHX 113Mepea11A. 

B sToM cnyqae A.JIB onpe.neneHHH Rs nano nonb30BaTbCSI (j)OpMYnOA 

R=a(Um22 
s 1--> 

NK 

r)le N K - HOMep KaHana (c y'leToM· JlHC1tpllMIIUa1IHII), COOTBeTCTBY!OlllBA BbIXOAHOA aMnn11-

TyJle cnrnana. 

a - TaKlKe MOlKHO onpeJlenHTb B 0JlBOM 8/lBHCTBeHH0M B3MepeHHH H 38TeM C'IHTaTb 

DOCTOSIHHhlM. 

BbIXO.ClHOe llJYM0BOe uanpalKeHBe MOlKHO onpeAenHTb .JI8MIIOBbIM BOnhTMeTpOM C ltBBApa

TH'IH0ft xapaKTepBCTHK0A ( B3 - 19) un11 BO.JibTMeTpoM, 113MepH!OlllBM cpe)lnee 3HS'lenue ne

peMenaoro Hanp11JKeHnS1. 

8 

HaMepeHlle CeTO'IHOro myMa cne)lyeT np0B0.ClHTb IIPB eyneB0A BXO.ClH0A eMKOCTB, TaK 

ltaK npn 3T0M 6yneT HaBMeHbmBM BKnan npo6osoro myMa. OJlHaKO ecn11 B3MepeHlle Rs 

nonyCTIIMO npB 06hl'lH(?ft nonoce r z 1. Mxcex, TO npB B3MepeHHII CeT0'IH0ro myMa 

s sT0M cnyqae sKnan npo6osoro eme senux1 nosToMy Ann onpeneneHlla R g Hallo r cy-

mecTBeHHO yse.JIB'llfTb ( r = 10-20 MKCeK). 

Rg HaXOABTCH no q>OpMYne: 

Rg= b(~ 
Um 

2 

b - Kos(jJ(jlnnBeHT, onpeAenneMbIA B 0AH0M H3MepeHHH MeTO)l0M cpasHeHBH CeT0'IH0ro myMa 

C T81Ill0BblM myM0M R • Bcero fibl.JIO BCC.JI8AOBaH0 130 naMn: 

6)K9Il - 50 lllTYK 

ac15n - 20 mTyK 

ac3n - 20 mTyK 

6H23n - 20 mTyK 

6)K1 m- 20 mTyx • 

nzrn ··l'lHT0Jl0B 6)K9Il B 6)1(1 Ill paCCMaTpBB8nOCb T0nbltO TpB0.ClH0e B1tnI0'1eHBe
0 

Bee B3MepeHBII Apo6osoro B ceT0'IH0ro llJYM0B IIP0BcnB.JIHCb npa cso6oAHOft CeTKe, 

T.e. 6ea Kaxoro-n1160 conpoTBsneHHn YTe'IKB. Ha pac. 2 IIOltaaana rBcTorpaMMa paat5poca 

Rs naMnbl 6)K9n npu I a = 6 Ma. BBAHO, 'ITO CTaTBCTBlta Mana, 'IT06bl AOCTOBepHO CyABTb 

0 cpeAHBX lllYMOBblX CBOACTBaX naMnbl. 

IlpnMepHble 3Ha'leHHH cpeAHBX R s npu Ia = 8 Ma npBB0.ClHTCH HHlKe: 

6C15n, 6C3n - Rs - 310 OM 
cp 

8)K9Il - - 350 OM 

8H23Il 

8)K11n 

Eme Tpynnee onpeAennT& cpeAHee aaa'leHHe 

lllYMY eme 6onhme (puc. 3). 

- 370 OM 

- 390 OM. 

R g , TaK Kalt paa6poc no ceTO'IH0MY 

R ix:p- Jlllll naMn 6CI5n, 6H23n, 6C3n u 6)K9Il DpllMepHo paBHbl 30-4U Mr0M, Jln>I 

6)K11n - 25 MroM. Bee naMnhI npeABapnTen&ao Tpeauposa.JIHCb s Te'leaue 24 qacos npH 

TOKe Ia= 6 Ma. 

BnAHO, 'ITO xapa1tTepBCTBlta .JiaMII R B 
s cp R ibp ue IIOlta3aTe.JibHa, IIOST0MY 

6hlnH OTo6paHbl B ltalK)lOM THIIe .liy'llllBe 2-3 3lt3eMnngpa no Rs B R g n aaTeM AnH HllX 

CHHTbl 3aBl!CHMOCTB Rs (Is ) H R g (I a> • Ha PRC. 4 - 8 npHDe)leHbl H3MepeHHble myMOBble 

xapaKT8pHCTHKH STHX .Jiy'IWBX 3Jt3eMnnapos. Rs B R g npHB8Jl8Hbl B norapHq>Mll'leCKOM 

MaCmTa6e. 3TO 0'18Hb YA05Ho, TBS: Kalt noasomleT 6bICTpO oneHBTb peaynhinpy10mne myMo-

Bble CBOllCTBa naMnl-I npH n1060M aHOJlHOM TOlte. nocltO.JibKy /',. ½ =0,3 C yRs/Rg (3JleCb 
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R
8 

- n oMax; Rg n MrOM, C n mj,, ~½ B lt3B), D norapB<j,Mn'leCJ::OM M8CWT815e 

pa3H0CTb Mexny Rs II ·Rg ,smnneTCSI ltpBTepBeM B03MOlKJI0ro pa3pamellllll ycn;mTenSI 
; -3 r.:-::-' 

38. c'leT myM0n npH onTHMl11!bR0ll nonoca r onT - 10 vRs :R g • Ha sTUX rpa,jlBJUlX 

r onT xapa~Tepa3yeTCSI nonycyMM0il opllHllaT Rs n R g • Ha p11c. 5 nm1 ns.MnLI 6Cl5Il 

r onT noz:a311aa nyrutTHp0M npx C - 40 n,jl. Banao, 'IT0 1U1cneu110 r 0nT np11Mep110 

conn11naeT c R g/10 • 3To CH'J'lailaoe connanelllle 

,cax a npaeenenm,i:x MaCUJTa5ax 10 R g = Rs B 

cnpanenmmo n JJ.ml JJ.pyrxx naMn, Tax 

r = 10·3 .40y 10 R g2 = 0,1 R g. 
onT 

noaToMy npauepao M0JKRo oneim:Tb T onT' HO noni,3yS!Cb <l>oPMYnoi!. OnnIM811bHbl0 

3H8.'18RHSI ne)l{8T B o5naCTll 6onbru0 2-3 MXCex, onaaxo Ha np~KTHX0 ll0'ITR HBX0r/J,a 

ne acnom,3yiClTCSI 6onee I MICC0K, TSK Jtalt /J,8.lK8 llpll STOM 3llll'l811BB .nonyCTHMSSI 38-

rpy3Kll yc!lmaTenS! H0BblC0Ka (nopHJJ.Kll. 1000 BMII. B ceK). 3TO 03H8'18.8'l', '!TO npaKTU'18CltH 

acer.na 6yneT npeo6na.naTb JJ.po6onoil myM .na)Ke npn aaoJJ.HhIX To1tax nopsmKa 10 Ma. Hc

nonbaoeaTb 0011blllll0 TOXB enBB Jlll nenecoo5pa3RO B3-38 cBrJ.HO yne.lm'IBB810W8rOCB C0TO'I

HOr0 wyua ( R g - CB/lbRO na!(aeT). 

CneJJ,yeT 0TM0THTb T8KJKe, '!TO npB 6om,mnx Ia AJJ06onoii myM naJJ.aeT cna6ee, 

'18M B/S • 3T0 Henb3SI O0'bllCHHTb BKnaJJ.0M nTopoll nB.Mllbl B11H COT0'IHhlM myMOM. Ilo-BH-
/6 / 

nBMOMY, npll 60llbllIBX TOKBX ynenH'IRB8.8TCSI z:oa<j,<j,nnaeHT /J,0llpeccBK JJ.p06onoro myMa • 

Ka)KeTCH HeCKonb:X0 H80JKB/J,8HHL1M TO, '!TO naMII8 6C15n BM80T OllTBMa/lbHblii TOK 

( npB r ORT) TBJCOll )1{8, KS.I( nee OCTallbRble naMnbI - oxono 5 ' - 7 Ma. 3Ta II8.Mn8 HMeeT 

6onbmoll HOMHH8nbHbill TOK (nanaMO, 38 C'l8T nnoma.nB :X8TOJJ.8) B xa3anocb 61,1, '!TO /J,nSI 

onaoa B TOH JK8 nnoTHOCTB K8T0.t1Horo T0XS. onTHMS/lbHblll T0X .nnH cnexTpOM8TPH'l8CXOro 

pe)KIIM8 non)KeH 61,1Tb oollbme, '18M y 0CTS.llbHblX naMn. O6bl'IHO aTy naMny peXOMOH/J,YlOT 

HCn0llb30B8Tb npH 60/lbllIBX 8MXOCTSIX /J,8T8KT0P0B, HM9ll B nany ee Manblii JJ,p060Bblll myM. 

l13MepeHHbl8 myM0Bb18 xap8ItTepHCTHKII noK83bIBaiClT, '!TO ee nnonHe MO)KHQ BCII0llb30B8Tb 

npH C = (20-30) n<j,, T.e. n {3-•y CneKTp0M0TpSX. IlOCXOIIbKY IlpHM8H8Hil8 n0Bbllll8H-

aoro pelKHMA H naMn C BbICOKOil KPYTH3HOi! (6Ct5n, 6)1(11Il) He /J,88T CH/lbHoro CHH)K811Bll 

JJ.po6onoro myMa, nnonae ecTecTneaao no BX0JJ.H0M xacKa.ne nxn10'1BTb JJ,Be naMm,1 na-

pannenbHO, Tax xaK npH 3T0M xpyTR3H8 Y.llB0RTCH. Hcnollb30B8Hll8 IJ.BYX napannem.ablX 

naMn 6:lK9n, /J,080/lbH0 6na3KBX no napaMeTpS.M, noxa3ano, '!TO Ilpll C / 30 ml> TaKOO 

~XIIIO'IOHBe nnonHe onpan.naao R .naeT a<j,q,eKTHB,H08 CHHlK8KB8 myMa. (RaMJibl nMJO'lamlCb 

napannenbHO TonbKO no nepeMeHH0MY TOKY) • Ilpu: MBnblX eMKOCTSIX CX83blBaOTCSI ynelII'le

HBe C0TO'IHOro myMa. Ha pIC. 9 noJCa3aHa 38.BBCBMOCTb pa3pemeHBSI ycanaTOnB OT naem

Hell 0MKOCTII npa OJJ.H0ll n .nnyx naMnax. Pa3pemeHBe Il3M0PSJJIOCb Ha aHalII3aTope AH-256 

npa noMomu PTYTHoro reHepaTopa npaMoyroni,Horo nepena.na aanpS1ll<eB11S1. 

B npe.o.ycanaTene HCnonJo3oaanacb O0hI'IHBB cxeMa c nono)KllTe/lbHOll 06paT110A 

/11 
CBSl3bl0 

8 

' 

/7 1 5/ 
CxeMa C BCil0ID>30B8.RBeM nocne :xacxo.na yCRIIHTenB C 1CaTon11oil CBB3biCl ' ' Il03BO-

mmT nony'lllTb 6oni,myx> rny6any o6paTROil CB>l3B, !IO Olla oonee CKn0HHa x B036y)Kl:(eHHJO. 

CxeMa npe.o.ycanaTeml npe.ncTanneaa aa pHc. 10. Bxn10'1eRI1e .nenaTena c aHo.na nepx

Hell nBMilbl Ha CeTxy Il03B0nB8T perynuponaTb 8H0/J,Hblll T0X B3M8H8HH0M TOllbKO 8HO/J,H0rO 

HanpHJK8HHll, '!TO y.nooao npB Il3MepeHBB myM0BblX napaM8Tp0B naMn. (3To MOlKH0 c.nenaTb, 

uanpKMep, npII noMomi. Mara3IIHB conpoTBBneHBll, BKIIJO'leHHoro nocne.nonaTellbHO c xacKon

HblMll naunaMii). KpoMe T0X"O, /J,0IIRTellb BB0/J,BT o6paTHyiCl CBSl3b no nOCT0SIHHOMY Toxy, '!TO 

CTa6IIIIH3HpyeT 8.H0/J,Hbill TOX npB nOCT0SIHH0M HanpS1)K8HHH HCTO'IHHKa aHo/J,noro nRT8HlISL, 

O'ieHb 'IBCT~ 1J.m1 cTa6unu3anuu pe)KBM0B naMn n npe.nycHnKTenl!X acnO/lb3yeTCl! o6paT

Hasi CBSl3b no nOCT0SIHH0MY T0JCY, 0XB8.TblJ,38lOW8ll H8CK0nbK0 K8CK8/J,OB. OJJ.R8KO B yc11nBTem1x 

C BblC0XIIM pa3pemellBeM npBX0/J,HTCSI IIPIIM8HllTb conpoTHBn8HBB yTe'IKH R 1 nopsmxa 

500-1000 MroM, 'IT06bl yM0HbWBTb nxnaJJ. Tennonoro myMa. 

IlpH T8KIIX C0llp0TllBII8HHSIX 38.BRCHM0CTb 8.H0/J,H0ro T0Ka OT Hanpl!)K8HHH HCT0'IHHKB 

CM8llI0BIISI CT8H0BIITCH cna6oll H3-38 .nellCTBIISI CeT0'IROro TOKa, a, 388.'IIIT, .nellCTBil8 o6paT

HOll CDSl3R - MB.JIOa<j,<j,eK'l'HBBblM. 

KpoMe TOro, npa HeK0T0pbIX Hanpll)K8HHSIX CM8W8HHSI B03M0)KH8 HOyCTOA'llIBOCTb pe)KR

MB H /J,8lK8 renepa111rn (pHc. 11). 3To O0'bBCHSl8TCSI TeM, '!TO npH 6om.mIIX corrpOTIIBneHHSIX 
E g-U g 

R I narpy30'IH8ll npHMBSI I g= ---- H I g ( U g) MoryT nepecexaTbCSI TpH pa3a 
Rt 

(pIIC. 12'), '!TO 03H8'188T npIICyTCTBHe 0TpBnaT8/lbll0r0 BX0.llHOro corrpoTHBneHHSI no C0T0'l-

no8 nenH. HanR'!Re o6nacTell reHepanun cne.nyeT y'IHTblBSTb I!pH K0HCTpyuponaHIIII ycanI1Te

nell C o6mell o6paTBOll CBSl3bl0 no Il0CT0SIHHOMY T0JCY. Heo6XO/J,BMO o6ecrre'IHTb, 'IT06bl CMe

menne nepnoll naMnhI npa n1Cl6Nx ycnoBHllX 6hlno 6nH3KUM K 'rrnanalClmeuy' nOTeHnaany. 

B cnyqae, xor.na o6paTH8ll CBSl3b He HCil01Ib3Y8TCll, Taxoe CMemeHH0 no_nyqaeTCH C8MO no 

ceoe, 0CIIH K8Ton 383eMnHTb II y.nanIITb corrpOTHBnenue yTe'IKII HnH IIOCT8BHTb conp0THBII8-

HHe 0'18Hb 60llblll08 B8nR'IHHbl. IlpH 3T0M ycnOBBH naMrra pa60TaeT npH CMemeHHR, HeCK0nb

KO 6onee nonO)KIITemslloM, '18M npH cno60/J,HOll C8TKe. qeM 6om,me conp0TIIBII9HR0 yTe'IKH, 

TeM 6nB)K8 CM8ll{8BH8 K 'nnanalClmeuy' IlOT8HlIHBny. O.nHaKO HCH0llb30B8Tb conp0TIIBneJIUSI 

6onbme 1000 Mr0M npaKTH'leCKH H8B03M0)KH0 no Toll npH'IHHe, '!TO IlpII T8KHX conpOTHBne

HIIHX H8 pe)KHM naMilbl BIIRSl8T aanpH)K8HHe HIITBHHH .lleT8KTOpa H3-38 yTe'IKH nepexonaoro 

K0H.lleHCBT0pa. 

EcnII noCTS.BHTb B II811b nepB0ii ceTKH conpOTHBneHHe Rlm 500 MroM, TO nxnan TOIi-

~ 6,5 ) 
nonoro lllyMa 6y.neT Mall ( ½ = v'R1 = 0,3 K3B I HO CM8W8HII0 6y.neT IIM8Tb M8CT0 B 06-, 

naCTH 60/lbmoro CeT0'IHoro llIYMS. (pIIC. 12 u go ) ' noaTOMy ne~ecoo6pa3Hee Il0CTBBHTb 

conp0THBneHHe B K8TO(! naMnbl R K. Pa6o'!Bll T0'IKB npH 3T0M onpenenHTCH nepeceqe-

Hlt8M nHHHII la= ~ II KPHBOii I /E g) npH BbI0pBHHOM conp0TRBn8HHR 
K 

R 1 . ( pnc. 1 I). B KS.'lecTne ocaonaoro ycanHTena acnollb3onanca YHC-2, nepaee, 'IBCTb 
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ero - nocnennne Tpll Tpoiht11 n nhlxonnoil xacxan, cnerxa Monepmra11ponannhle. 4>opMnpy10-

mne nenn RC BKJIIO'l'.annCb MeJKJzy TpoilxaMn. 

IlpencTannennan 1!18 pnc. 9 3ABllCHMOCTb IlIJ'MA OT 8MXOCTII (nnn OlUIOil 1U!Mllb1) no-

BOJibHO TIIIIH'IH8 nnn ny'111IHX o6pa3nos 6)1(9Il n 6Cl5n. 

Ilpn TOJC8 I a .. 6Ma Ha RAMII8 6)1(9TT 083 nnewneil eMKOCTH myM pasen 2,8xss Si, 

a npn C1•30 mp 4,5 K9B. B cpenneM 9J:38MIIJISIP C T8J:BM myMOM npnXOlllifTCll na .llOCll-

TOJ: naMII c xynmnMB napaMeTpaMn. 

naMna 6H23Il, xax npasnno, naeT xynmne pe3yllbTATbl. 3To ne connanaeT c s1,1nonaMJ1 

paoOTbl/S/, rne npnsonllTCll cymecTB8HHO ny-qmne pe3yllbT8Thl:' IIpl! cl-o myM 1,8 ][981 ' 

npn •30 mp - 4 lt9B. PaCXOlK.llOHHe, 110-BHAlifMOMY, 001>51CHSl8TCH TpyllHOCTblO ycTanonne-

nnn onnnaxosoil nonoc1,1 nponycxannn s ycnnnTennx n3-3a nen36elKnoro nnnannsr M&oro'l'.nc

nennhlx nepexonnhlx n npo'l'.HX neneil, B03MOJKHan npn~nna pacxoJKAennn - pa3Hhle MeTOllhl 

a6con10Tnoil xann6posxn. 

uyne 

To'l&y10 senH'IBBy 3apsrna, nonanaeMoro na ycnniiTem., Tpynno onpenennTb no ,j>op
/8/ 

Q = hnc , Tax xax nnn &Toro nano y'IHThlBaTb nnnsmne, napa3nTHhlX eMKOCTeil 

H necosepwencTso ,jJopMhl nMnyn&ea renepaTopa, 

nnn neneil xann6posxn ny'l'.me scero CHSITb fJ nnn ,y , cnexTp na n1060M nocTaTO'l'.-

HO ynonneTnopnTen&noM neTexTope. Ha pnc. 13 npencTannen p cnexTp Cs137 , nony-

'l'.OHHhlil C xpeMHHOBi>IM nnTBOBhlM nosepXHOCTHO-OllpbepHLlM neTOKTOpOM npn KOMHaTnol! 
ro/ W3 

TeMnepaType • Ha pnc. 14 IIOKS3aH CIIOKTP xonnepcHOHHhlX sneKTpOHOB Hg • B 9TOM 

cny'l'.ae ncnonb3osancn nonepxnocTno-6ap&epninl: neTexTop H3 xpeMnnn n -Tuna, n3rOTos-

nenHhlil B naoopaTopun noxTopa rau3nuxa (Hann.onan&noe npennpunTne Teena) n n106e3no 

npe'nocTanneRHhlil RaM n. Po66oM, 

Ilpu CHSITHH OOOHX cneKTPOB npHMOHMHCb onna HHTerpnpyroman H nse nn,jJ,j>epeHIU1py10-

wue nenn. 3To neMHoro yxynwaeT pe3yllbTnpyromee pa3pewenue 38 c'IeT myMOB ycunnTe

nn, no noasom1eT paooTaTh npn 6onee BhlCOKHX 3arpy3K8X. Illy M npu -c 1 = 30 n,jJ paseH , 

5 xas BMecTo 4,5 xas npn oneoxpaTHOM HRTerpuposanuu H nu,jJ,jJepennnposanun. OxnaJKAe

nne A0T8XTOpa ocymeCTBIUinOCb B ycTpOilCTBe, npennolKeHHOM TT, BenpoCBHOM. neTeXTOp 

xpenHTCSl K MOAHOil Tpyoxe ( 65 MM), 'Iepe3 XOTopy10 nporoRneTCB lKHAXBll 830T B3 

nroapa Hll 15n, H A8TeKTOp, H TpyoKa H30JIHposaHhl OT oxpyJKaromeil aTMOCq>ephl "saxyyM

HOil py6awxoll", Perynupy11 nona'l'.Y aaOTa, MOJKRO H3MOHBTb TeMIIepaTypy neTexTopa B 
' 0 wnpoxoM nuanaao1re, nn11 TeMIIepaTyphl 70 K aanaca ll<llnxoro a30Ta s onnoM nroape 

XBaTaeT Ha 2-3 'l'.aca. 

Ecnu HOT Heo6xonHMOCTH H3M8HSITb T8MII8paTypy neTeKTOpa, TO ynooHee H3rOTOBBTb 'I 

10 
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KaMepy nm1 OxmllltAOHHSl lleTeE:Topa npyrBM cnoco6oM. B CTaRAapTHOM AIOape ( I 5 n.) B HHJK• 

Heil 'l8CTH Bblp038eTCSI OJ:HO JI K BHyTpenneil CTeHXe npnnapRBaeTCH MS.!lHLIII CNpllteHb 

( cf 10 MM). Ila l!P:,TOM J:OHil8 J:OTOporo xpellBTCSl ll8T8XTOp. H AeTeXTOp JI CTepJKeHb 38XpLI

B8DTCH naemllJIM J:OJKyXOM nnn C03lUUIHSI BAJ:yyMll'.O11 Jl30IISIIIHB. Ilp11MepHL1ll 9CJ:H3 Jt8Mep1,1 

IIOXA3All'. RA p11e. 15. TeMIIepa-rypa .ll8T8XTopa 70°K. A:30T coxpall'.SleTCH C)'TJ:H B 601100 B 

3aBBCHMOCTll OT KA'leCTBa llJOapa. nnsr 6011ee AllHTenbll'.LIX SKCnepHMOBTOB ero MOJKHO llO.ll

llHB8Tb ~3 Apyroro .IIIOapa. Tu:aa xaMepa nna oxnalltllell'.BH .lleTeltTopon ll3rOTonnena n na60-

paTop1111 srnepRhlX npo6neM OHHH B.A. Ka3axonhlM, B.E. Cas11HL1M B A.H. KanHJl'.HHhlM. KaMe

pa IIpOCTa B H3I'OTOBn811llll B yno6aa B 3ECIIJIYaT8IOIB. 

OcaonHbl8 peayllbT8Tbl pa60Thl MOlKHO C,jJop14YmiponaTb CRO.IIYJOmllM o6p830M: 

1) Ilpe.11naraeTC11 6onee pailB'Oll'.8n&Rblll cnoco6 B3Mepell'.BH myMonhlx napaMeTpon naMn. 

H3MepeHBe I COT II S Re AA8T nepHblX 0Il8HOK myMa naMn. Onpenenell'.Be Rs B Rg 
Oohl'l'.RhlMH M8TOAaMH TJ>Y.IIOOMJ:O. 

2) IlpBBOllHTCSI H3~8peHHLle myMOBb18 napaMeTphl HOXOTOpblX OT8'18CTB8HllblX ,na.Mn: 

6)1(9Il, 6C15Il, 8C3Il, 6H23Il, 6)1{11Il. 

3) IlOJ:a3hlB8eTCH, "ITO aa116onee npeAIIO'l'.TIITOllbHLIMH naMIISMB SIBJISIIOTCH 8:lK9Il II 

6C15n. 

B xalli:AOM A8CBTXe MOJKHO OT06paTb nauny 6)1(9TT C pa3pemeBH8M B peam.HblX ycno-

BBSlX 5 11:SB (Si) nnu 4 J:9B · (Ge) • ( ~Hem = 30 nq,, OAHO Bll'.T8rpnponamre II nna .1Ulq,tpe-

p8HilllPOB8RIIH 110 1 MJ:Cex). 

IlpH aynenoll BHemnell eMJtOCTII ·C myM paneB 2,8 X9B (Si) 

(onno HHTerpnponaBHe II onBo-.lUl#epeHilUponaHBe). 

nnn 2,2 XSB (Ge) 

4) IlpB eMJtOCTSlX neTexTopon C > 100 IIq> nenecoo6pa3HO HCllonb30B8Tb BO BX0.1111'.0M 

xacxane naparutellbHoe axn10'1'.eHHe nnyx MMII. 

B 3SJ:nK>'Iell'.He anTOpbl 6naronapSIT IO.K.AJtHMosa, B.TT.Ocnnenxo, B.B.Mo11ceeny, 

B.A.Mopoaona, TT. 6eixpocS1HS, B.B.Kyanenona, 6ea 'l'.helt noMomn Ra pa3HLIX STanax nenoa

MOJKHO OhlllO Ohl BbllIOllllHTb AanByK> pa60Ty. 
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Pac. 1. 3aBJICID,IOCTb s:sanpaTa myuoaoro IUlIIJUDKeBHSI OT ConpOTBMeHUSI Ha BXO.110 yCBllBTensr; 

a) 6ea o6paTBOII CB"3X, 6) c o6paTBOli CB"3hO. 
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