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PaaeaTae MeTOIUutH TpeJ:OBbiX pa3 p!IJIHbiX xaMep
11

-
6 1 

OTI<pbleaeT HOBble B03MOlKKo-

CTB B aay'leii.BH npon:eccoe aaxeaTa Meaoaoe !IJIPBMR a Me3oaTOMHbiX npon:eccoa. KaMepbi 

Taxoro TKna n03eon~ peracTpapoeaTb ueaoabl, ocTaaaenaea~maeca a raae pa6o'lero 

0~9MB I:BMepbl B 38pHlKeHHbl9 '18CTBUb1 0 B03HBK4~mHe Upll p8CU81{91 nB60 38XBBT9 raaa_, 

aanonamomero KaMepy. TaK xax , a OTliJI'Iae OT AH <j><j>yaHoaaotl: xaMepbl BliJI KaMepbl Banbcoaa, 

-6 -4 
Bp9MH 'IYBCTBBTenbHOCTB TpeKOBbiX pa3pHI!RbiX KBMep COCTaenaeT 10 10 CeK, TO 9TH 

KaM epbl MoryT peracTpapoeaTb JIHTepe cyJOmae a i<cnepaMeaTaTopa co6biTHSI c xopOlliBM epe

MeHHbiM pa3pelli&HJI9M. llpB 9TOM 1<8M9p4 l{onlKHB paC50TBTb B ynpaBnReMOM pe lKBM9 B 38-

IIyCJ:4TbCR C'leT'IHit4MB, BKnJO'IeHHbiMB B COOTBeTCTBy~my~ aneKTPOHay~ CXeMY• 01!HBKO, 

9CRH H3Y'IB9Mbl tl: Dpon:eCC He COUpOBOlKilB9TCSI o6p830BBHBeM BTOpB'IHbiX 'IBCTBU, KOTOpble 

MoryT 6b1Tb a<l><!>eKTBBHO 3aperHCTpHp0BBHbl C'I9T'IBI<4MB, 3aUyCK I<BMepbl Me30HB MH, OCTBHBB

nBBa~mBMBCR B raae, CTBHOBBTCR llOCTBTO'lliO TpyAHOA 3BilB'I&A. netl:CTBBT9nbHO, TOnmaHa 

CROll raaa, B KOTOpOM l{onlKHbl DpOBCXOI!BTb OCTBHOBKB, COCTSBRReT 10 - 50 Mr • CM-
2

, B 

TO epe MR KBK nonylllapaaa pacnpe.n:ene ii.BR upo6eroe B Me30HHbiX nyqxax, nony'laeMbiX ua 

yCI<OpBTenax, OC5bi 'IHO COCTSBnReT 5 - 10 I'CM -
2 

• ll09TOMY M930H C &ylKHbiM npo6erOM 

2 3 
oe5xo.n:awo B bii!enBTb aa <j>oae 10 - 10 'lSCTIIU c 6naaKHM aaa'leHaeM npo6era. 

He-

B HBCTOmn;etl: pa6 0Te OUBCbiB89TC H M9TOA perBCTpSUHB OCTBHOBOK M~OHOB B raae 

B30TpOUHOA pa3p!IJIHOtl: lt4M9pbl (!1PK), OCHOBSHHbl tl: HB Bbll!eneHBB ny'IKB M~OROB C nony

lliHpBROtl: pacnpe.n:eneHJIR npo6eroa • 0,1 I'CM -
2

• 

I • MeTOA peracTpan:aa ocTaROBOK M~OHOB a yn:paenReM o li KBMepe 

Ecna pacnpe.n:eneaae 'IBCTBU ny'IKa no npo6eraM R onBCbiBaeTCR aopMapoeaaaotl: aa 

ei!BHBUY <j>yHKUBetl: <f>(R) CO Cp&AHBM 3HS'leaBeM R , TO OTHOlli9HBe 'lHCRS 'IBCTHU OCTSHBB

RBBBJOmBXCR B cnoe eemeCTBa TORmHHO~ Rp. , paCUOROlKeHHOrO B MBKCBMyMe pacnpe.n:ene

HBR, I< DOnROMY ROTOKY paBHO 

3 



R+RI'/2 
K~ f </>(R}dR. 

R-R,; 2 
(1) 

nonara>t, 'ITO </>(R} annpOI<CHMHpyeTCR HOpMHllhlfblN pacnpe.QellelfHeM C .QHcnepCllell. u 2 
R 

( H nOIIyWHpHHOII !:J. •2,36 U R ) , MOJKRO RallTH K !<HI< <jlylfi<UH!O R/ & 

rne 
1 • 

<f>(z}=-fe 
y'bro 

,2 

dz 

K= 2· <f>( 1,18· Rl' / 6. }, (2) 

Tor.Qa, lfanpaMep, AIIH I<llMephi c paaMepoN pa6o'lell o6itacTH 

no HanpHBI19RB!O ny'll<ll 80 CM, lfHnOIIH91fHOII. reiiHeM AO AHBI19HHR 1 aT B UOIIymHpHlle pac-

-2 -3 
rrpe.QelleHBH rrpo6eroa 6. = 10 r • eM Cu , K - 2,1 • 10 • 0Aaaxo npa R I 6. > 0,57, 

2 I' 
K > 0,5 H 111111 TOll JKe I<aMepbl IIpH !:J. ~ 40 Mr.CM- Cu Hll UOIIOBBHO I8.Qp0B 6yAyT aape-

rHCTpHpOBaHbl OCTilROBI<H, 9CIIH l<llM9pa 3HIIyCK8eTCH 111060l! 'IHCTBUell THKOrO lly'IIH, npOXI>

.QHmell '19p93 TelleCKOII C'I9T'IHXOB. 

Paa6poc rrpo6eroa 'lllCTHU rry'II<a onpe.QenaeTca HX pacnpeueneHBeM no BM-

nynbcy a co6cTa e aHblMB <jlnyKTyauaaMH npo6era (cTparriiHaroM) 'lllCTHU. OneHBM AHCnep

CH!O npo6eroa Me.QIIeHHhiX M!OOHOB ( Tl' < 30 Maa); BhiilellaeMhiX no BMnynbcy OTKIIOHRIOWHM 

MarHHTOM , acnollhaya <jlopMyny (1.5) npanoJKeHHR I. Ha pac. 1 npxaeneHbi Kpaawe u (T ) 
R I' ' 

Bbl'IHCI18HHhl9 IIO 9TOil <jlopMyne AII!I H9CKOllhKHX 3BH'I9HBll OTHOCHT911hHOil cpe.QH9I<BH.Qp8TH'I-

HOII <jlnyll:Tyauaa BMnyllhca, onpeAenaeMoll paapema10mell cnoco6BocTb!O OTI<IIOHmower o Mar-

/ -2 
HBTa. no STHM KpHBblM BKAHO, 'ITO npH Up p • 5 % .QIIH IIOIIy'leHJIR IIY'IXIl C !:J.s40Mr•CM Cu 

-2 -2 
• 27 Mr.CM C ( U R ~JJ,4 Mr.CM C ) HylKHO Bblll911HTb OTI<IIOBIJ!OWHM MllrHHTOM M!OOBbl 

c aaepruell Tl' • 2,5 Maa a a cny'lae uP / p• 2%, Tl' c4,0 Maa. 

MeaoHBbie ny'II<H, reaepapyeMwe npOTOIIHMB 11a aayTpeaaell MHmeaa CHHXpOUHKIIOTPOlla, 

nocne npOXOJK.Q9HHR paCC9HHHOrO IIOIIR MHrlfHTH yCKOpBTeiiR B OTI<IIOHR!OWero MarHHTa COCTI>-

+ 
SIT H3 tr - -Me 30HOB, 

+ 
1'- -Me30HOB H 

+ 
e- C OAHHaKOBblM Cpei!HHM 3HH'IeHH9M HMIIYIIbCa. 

noaTOMy B pacnpe.QelleHHH 'IHCTHU THII:Oro IIy'IKH DO npo6eraM np&CyTCTByeT IIHI< 1T -Me3o

HOB co cpenHHM 3Ha'leaaeN R0 " , UBI< I' -Me3oHoa ( R01' > R0 " ) B pa3Nb!Toe TOpM03-

HbiM aany'leaBeM H pacceRHHeM pacnpe .Qeneaae npo6eroa anei<Tpoaoa. Ecna aa ny'IKe Me3t>

aoa c HMnyllhcoM • 180 Msa/c ycTaaoauTb TOpM03HmHll <jlallbTp Tonmaao!O R 
0

1' , TO rr -

Me30Hbl IIOriiOTRTCR B HeN, H H3 <jJHIIbTpa 6yAyT BblXO.QBTb MenneHHble 1' -N930Hbl H peii-

THBHCTCKHe anexTpOHblo 113 DOIIy'l91fHOrO IIY'IKa Melli19HHblX M!OOHOB C WHpOKHM 9HepreTB'I9-

CI<HM CIIei<TpOM C DOMOWblO OTI<IIOIIRI.Omero MarH&Ta MOJKHO OT06paTb M!OOHbl C HMDYllhCOM 

B 3 a.QaHHOM HHTepaane. 3aeprH!I Tai<RX Me30IIOB AOIIJKHH 6hiTb llOCTaTO'IHH AIIR npOXOJKA&-

HHR 'lepe3 TOHKHe CUHHTHIIIIRIIHOHHhle C'leT'IHI<H B opraHH'I9CKHe III18HKB BaKyyMODpOBOil8 

H BXO.Qa B KaNepy. npall:TB'I9CKH STONY Tpe6oaaHB!O MOlKHO YllOBI19TBOpHTb0 OT6Bpa>t 

M!OOHhl c aaepraell. oKono 5 Maa, TaK ll:aK ax npo6er paaeR 0,2 r-CM -
2 

CH 

4 



Manh!e CKopOCTB Meaoaos • nocTaTO'IBO t5om.woe pacCTost&Be, OTnenmowee TOpM03H

m•A lj>&m.Tp OT KAM&pbl, D03BOllliiJOT B8CTp8BB8TbCst Ba perBCTp8DRJO MIOOBOB DO Bp&M&BR 

nponeTa B OTil&/IRTb RX OT 9/18][TpOBOB C T8M ll<& 3B8'18HR8M BMnyllhCBo 

PerBcTp&pyewast aaTeHcBBHOC'l'b N C&K -
1 

Dy'IJ[B M&Jl/I&BHbiX MIOOHOB MOlK&T t5bl'l'b 

Oll&Rella 110 lj>opllly li4M \2.12), (2.16) DpBIIOlK&HRB 2: 
2 

R (p) 2 

-s N0 - 2o~ 0 3,39 
N=5,2·10 --·e p 

0 

80. (L'l.p/p) p. 

-o,271 -0,21! 
(3) 

RO p - p 0 

rne N B o 
2 

- COOTB&TCTB&HHO DOliBBst BHT&HCBBHOCTb B llBCnepCRst npo()era MIOOHOB B 
0 'flO 

aeaaTopwoll<eaaoM IIY'<K&, 8 
0 

- aneprypabiil yron aaXBaTa MJOOHOB lj>oKycapyJO!IlBMR anewea-

x) 
T8MB, paCDOliOlK&HHbiMB M&lKilY lj>BilbTpOM B K8M&poA (t.p/ p) p.= 2,]5 - pa3p8Ill81011l851 

cuocot5aocTb OTxnoamomero warHBTa. 

0neHIIM N Jl/151 MIOOHOB C 
- 2 

T,. • 5 Mas, nonaraa (L'.p /p)= 0,1, o •5 r.cM 
r p. RO 

-2 D/2 -2 
38 r.cM Be, 8

0
- L ·10 , rne D - ,paaMep nocnenaero cnaaTanngnaoaaoro c'leT-

'<aKa, onpeneniiJO!Ilero yrnosy10 anepTypy cacTeMhl, a L - paccTOSIRBe OT TOpMoasuuero 

lj>BilbTpa llO nocneAHero C'I&T'IHK8, 11cnom.ayB (3), nO/Iy'IBM N/ N • 1,1•10-
5

, B DpB HHTeH-

4 -1 !1 
CHBHOCTB t5biCTpbiX MIOOHOB NO • 5 • 10 C9K , N z 0,55 C&K 

TaKaM o6paaoM, o6cyJKnaeMblil MaTOil MOlK&T 6b1Tb acnom.aosaa nnst peracTpanaa 

OCT8HOBOI< MIOOHOB B raae CO CKOpOC'l'bl0
0 

ll0CT8TO'IHOA Jl/IH DpOB&Il&HBR MHOrax aKcnepa

M&HTOB, CnenyeT o6p8Ti1Tb BBBM8HBe HB TO, 'ITO Y llB/I&HBe 1<8Mepb1 OT TOpM03SUUaro 

<j>am.Tpa, He06XOilBMOe B aTOM M9TOJle, npBBO.IIBT K TOMy, 'ITO B3 nOIIHOro nOTOK8 M9Jl/18H

Hb!X MIOOHOB BC/I&IlCTBBe BX CR/IbROA yrnosoll paCXOilBMOCTB MOlKHO llOB&CTH llO KBM&pbl 

/IBWb Cp8BHBT911bHO MBIIYJO '18C'l'b 0 38BBCSIIllyJO, KOH&'IHO, OT I<OHKp&""HhiX ycnosal! <j>oKyCHpOB

KB, 0AB8KO, C JlpyroJI CTOpOHbl, Yll8/18HB8 K8M&pb1 0T <j>HilbTp8 n03BOilsteT, B npHHilBne, no

/Iy'IHTb B K8Mepe MIOOHHblil ny'IOK 0'19Hb BbiCOI<OJI 'IHCTOTbl, .[lel!CTBBT&/IbHO, 
0

0Til8/18HH9 

rr -M930HOB npOBCXOilHT 31l9Cb He TO/Ibi<O no npo6ery, HMDy/IbCy H Bp&M9HH np0119T8J 

HO B 9CTeCTB9HRblll p8Cn81l M91l/18HHbiX rr -M930HOB R8 nOpHili<B YM8Hblll89T HX HRT&HCHB-

HOCTb, 

II .Annap.aTyp8 ll/111 Bb!Jl&/I&HHH M&Jl/I&HRbiX MIOOROB B p er!ICTpBIIBH BX OCT8!10BOI< 

B raae 11PK 

1. lly'IOI< M9Jl/18HHhiX MIOOHOB 

Ot5mast cxeMa <j>opMaposaRBSI ny...Ka a paaMemeHBH annapaTyphl npaseneaa aa pac. 2. 

lly'IOK M830ROB0 reaepapyeMblll H8 BHyTp&aRell MB!ll&RB CBRXPOilHKI10TpOH80 OTI</IOH!IIIC!I 

x) 
B TOM C/Iy'lae, I<Orll8 cpoKycapOBKOll MOlKHO npeHe6pe'lb, 8 O paBeH nOIIOBHRe yrna, 

non KOTOpbiM sanea nocnenaall C'I&T'IHI< TenecKona c MecTa pacnonoJKeRB!I <j>am.Tpa. 

5 



Mar au TOM M"t, npoXO.t(BD 'l9p93 CT8/IhKOA KODDRMATOp .t(B8U8TpOM 10 CM B 38lllBTBOA CTe-

Be a TopMoaancH 6epannaeab1M <jlam.TpoM, Y'laCTOK nyTB OT M1 .1:10 <jJBm.Tpa Meaoabl npoxo

.I:IRDB B B8KYYM KOA Tpy!Se, 'ITO yCTp8KliJIO DOTepiO llllT91lCKBKOCTB B3-38 paCC9!1JlBII B B03.tly

Xe, Ha pac. 3 npaae.~:~eaa .t(B<jl<jlepeaullJibKAII Kpaaag npo6era B MOAB OTpanaTam.ao aapiV!<ea

KbiX M930KOB C BMDyllhCOM 178 Msa/C, (Bee .1:(8/lhll9AWB9 B3MepeBBII T8KlK9 llpOBO.t(RDBCb 

c OTpanaTem.ao aapHlKeKilbiMR MeaoaaMa). Kpaaaa aaMepeaa TenecJtouoM cnaaTann!lllBOK

KbiX C'l9T'IRKOB, yCT81l OBD91lllbiX nocne KODDKMATOpa, 6e3 .1:(0110DilBT9/IhKOro .t(R8<jlparMKpOB8-

Illlll DY'IK8 CBBKilOBOA 3AWHTOA B npa DODHOM OTBepCTBH KODDRMATOp8, nacnepCRB RMDyDbC

ROrO p8CDp9.1:18D91lBII M930KOB 0 ODp9.1:(9DII9M811 B 3B8'1BT911hKOA CT9D9HB yrnOM DOBOpOT8 

B M1, He D03BODII9T DODHOCTbiO p83.1:(8DRTb DBKR TT- B p.- -Me30BOB DO npo6ery, nonywapB

H8 pacnp9.1:(9D9KBSI npo6erOB MIOOHOB COCT8BDII8T OKODO 12 r,CM -
2

Be 

nn11 DODy'l81lHB Dy'llt8 M9JlD91lllbiX MIOOKOB ycT81l8BDRB8DCII <jJKIIhTp, TODWHH8 KOTOporo 

-2 
l36 r.cM Be ) 6naaKa K cpe.~:~BeMY 3BA'IBHRIO npo6era MIOOHOB c BMDYDbCOM 178 Msa/c, 

MeJlD9BKbl9 M!OOHbi, DpOW8JlWR9 <jlal!hTp R CllRBTRDDSIIlBOHKbl8 C'IBT'IHKR (;l R C
2

, OTKDOHSI-

0 
DBCb MArHRTOM M2 88 yron 52 , DpOXOJlRDR CllKHTKDD!IllHOHHbiA C'!8T'IHK C

3 
R '19p83 oprl'-

HR'19CKYIO nneuKy nona.~:~ana a pa6o'IHA o6'beM KaMepbl, Me.~:~aauuaa nnocKOCTb M2 aaKnoaeaa 

DO OTHOW9HRIO It ropR30HT8DbHOH DDOCKOCTR, T8K 'ITO Dy'IOK BXOJlRT B K8Mepy DOJl yrnoM 

0 
50 It aepTRK8DH, Becb nyTb OT c1 JlO c2 R OT c2 AO c3 M930Hbl npoXOJlRDB B BBKYYMKOA 

Tpy6e .t(R8M9TpOM 10 CM, 'ITO COB8pW9HHO He06XO.t(RM00 T8K K8K npo6er p. -M830HOB C 3H8p-

-2 
raeA 4,3 Msa paaea 0,155 r.cM CH , a TO apeMR KAK TOJimaaa 5 M cnoR B03Jlyxa pas-

Ha 0,6 r.cM -
2

• Ha ny'IKe ycTaaosneao 3 <jloKycapyiOmax :>De MeRTa - MaruaTHASt Ka•ywKa MK 

H .t(ByxceKnaouabie KBAJlpynonhHble DRH3bl Mfl1 a Mfl2. BcneACTBae 3Ha'laTenbaoro yrnoaoro 

paa6poca Meaouos, nonaJlAIOWHX a aaaop M1 a BbiXOJlBWRX aa <jlaDbTpa, a TaKlKe 6om.woA 

WRpRHbl C8'18HBR Dy'IK8 0 :><jl<jleKT <jloKyCRpOBOK 

pOCTb TpOHHbiX COBD8Jl8HHll B 1,5 p838, 

Hesens~ - BKn~qeaxe nasa noawwano CKo-

C'18T'IRKR RMBDH CllHHTRDD!ITOpbl H8 OCHOB9 DODRCTRpOD8 DDOW8.[lb!O 10 X 10 CM
2 

R TOD

-2 
WRHOIO 55 Mr• CM CH , DOM8W81lllbl8 B OTp8lK8T8DH 83 8DIOMRKHpOB8HROll opr8RR'I8CKOH 

nneaKn. CnaaTannwropbi CO'IDBHRDHCb no1Ib!MR caeToBOAAMR c <jloToK8TOJl8MH <jloToyMHOlKHTe

neA TilDA <1>3Y-3Q, O!SmaR TODWRR8 B8W8CTB8 C'I8T'IBK8 H8 DyTR M830ROB COCT8BDSID8 

88 Mr,CM -
2 

CH , 8 DODR8SI TODWHR8 CDOSI B8W8CTB8 OT M2 AO raaa K8M8pb!, BKDIO'I8B 

Bb!XOAH)'IO Opr8HH'l8CKYIO DDBHKY BAKYYMHOH Tpy6bi, C'IBT'IRK , 10 CM B03JlYX8 R BXOAHYIO 

nneaKy KAMBpbi, cocTa&nRna 143 Mr,CM -
2 

CH • HMnyDbcbl c <jJOToyMROlKKTeneA ycanaaanacb 

B 10 pa3 yCR DHTBDSIMR C DODOCOH DpODyCK81lHSI 2QQ Mrll R DOJl8B8DRCb R8 BXOJl CX8Mbl COB-

-8 
D8Jl9HRH C paapeW810WRM Bp8M9H8M r ~ 5' 10 CBK, npeJlB8pHT8Dbll8SI H8CTpOAK8 Tene-

CKOD8 (R3Mepeaae C'IBTHbiX xapaKTBpRCTRK, KpRBbiX 38Jl8plK8RHbiX COBD8Jl9HHH R T,n.) 

ocywecTBD!ID8Cb c DOMOWb!O :>neKTpoaoa OT {3 -RCTO'IHHKA Sr ;o , npo6er KOTOpbiX JlOCTaTo-

'ISH AD>! DpOXOlK.t(BHHSI TpeX C'IBT'IRKOB, yCT8ROBD8HHbiX PRAOM, 
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nn11: perBCTpA~B M~OBOa ODpeA&n&BBOA 9BeprHB a ~aBAAW cqeTqaxoa nepeA CX9MOA 

CoanaAeDA aaOABnHCb COOTaeTCTay~WB9 aaA9plK~Jl AJlH BOMD9HCBilHH ap9M9KB DpOJieTa, l!l. 

TOB MaraaTa M2 ycTaaaanaaancH Ta~, qTo6w a aanpaaneaaa ~aMepw OT~noBSUI.IICb M~OBW 

ahiAenB:eMoA saepraa. 

KpoMe onacaasoro cnoco6a paaMeme&llH cqeTqa~oa, gcnon&aoaanBc& B Apyrae aapaas

Tw. B Ta6naue I npgae.[le&w pacCTOHRJIH M9JKAY cqeTqa~aMll a 3-x aap:aaHTax. B aapllaH

Te I <jiBIIbTp B cqeTqHBJl c I' c2 yCTasaanHa8nHCb aenocpeACTaeRRO nepe.[l M8rBJITOM M2; 

aapB8BT 2 COOTaeTCTayeT B30ISp8lK8BBOMy Ba pac. 2, 8 a aapB8RT8 3 cqeTqgB C
1 

yCT8B8a-

11Baancg nepe.[l BOMHM8TOpOM B 38JIUITHOA CTe&e, C
2 

- nocne nHR3W MJll, 11 TOpMoagmeA 

llOJIHSTJlne&oBbiA <jiHIIbTp paaMemancH nepeA MarBJITOM MI. B Ta6Jtllll8 npaae.[le&o Ta~JKe 

apeMB: DponeTa M~OBOa H8 DOJIBOii 6839 C yqeTOM TopMOJI{8BJIH a cqeTqaxe C
2 

11, .[IJlH Cpaa

S9SBH,- apeWB: !lp0JI8T8 683W " -M930H8Mll C T9M lK9 JlMDyllbCOM, qTO S BMnyn&C per&CTpH-

pyeMbiX M~OSOa. 

T a 6 n ll ll a 

JW aapll8HT8 Baas CI c2 Baas c
2 

c
3 

T
11 

• 4,3 Mea ) T" -3,3 Mea) 
(eM) (c~w!) (aceK) (seeK) 

I2 53 I 66 84 

2 194 53 I 84 I06 

3 595 513 I34 I66 

2. X a p a K T e p s c T s ~ s Dy'l~8 Me.[lneSS bi X M~Oaoa 

nna saCTpoA~H H KOSTpOn!l annapaTypbl abl.[l9n!!JlRCb M~OSbl C sseprHeJ\ I5 B 7 Msa. 

Ha pac. 4 npaae.[leHa HSTerpan&HS!I ~pllaaa npo6era M~ouoa c sseprHeli 15 Mea a an~MH

saa. flps S3MepeSJIJI STOll 38aHCHMOCTJl TOmtBe an~MHSH8Bbl9 nnaCTHHbl yCT8S8anHB8nHCb 

nepell nocneASHM C'leTqJl~OM. flyH~THpH8H KpllB8H npeACT8BnHeT co6ol\ HHTerpan BepOHTSQ-
-2 

cTeli HOpMan&soro pacnpeAeneHJIH co cpeAHlllll 3HS'IesaeM R 0 =1,80 r.cM AI H u R 

~ 0,3 r.cM -
2 

AI 11aMepeuaoe a~:a'leHae u R noaaonHeT onpe.[lenaTb paaperua~my~ cnoco6-

socTb MarHHTa M2. Y'IHTbiBSH cTparrnaar npo6eroa a yruapesae ~paaoA npo6era, o6ycnoa-

neuaoe Tonmauol! CllHSTann!ITopa, nony'IBM (1'1p/p)
11
= O,I15. TaK KaK 3Ha'lesse uR onpe-

AenBeTCH C TO'ISOCTb~ llOpH.[lK8 20%, 3H8'19HHe (f'1p /p)l' HM&eT TO'IHOCTb OKOJlO 6%. 11HTes-

CHBHOCTb N nOToKa M~OHOB c &Hepraeli I5, 7 MsB cocTaangna a BapaaaTax I,2 N = 

a 5 - 1$ C&K- 1 

KoHTpon& paape111a~me l! cnoco6socTa cxeMbl coBna.[lesali a 'IHCTOTbl Bbl.[leneaaH M~o

soB sylKsoll saeprsa npoaaBonanc!l a3Mepeua:eM 38BHCHMOCTH C'leTa Tenec~ona OT To~a 
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MaruTa M2 npa cpaltcapoaaHHbiX aanepJKitAX a 1taaanax cnaHT&nnSIIIBOHHhiX C'leT~Itos. Ha 

pBC. 5 npBS9)19H8 T81t8B 38SBCBMOCTb, nony'leHHaSI S sap_BaHTe 2 np& HaCTpOlllte annapa

Typbl no speMeHH nponeTa H8 per&CTpllllBIO MIOOHOS c aaepraell 7 Mas. nonywapaaa 1tp&aoll 

(20%) onpenenHBTCSI paapewa10well cnoco6aocTbJO Mar&aTa a paap ewaJOwBM speMeHeM cxeMbi 

CosnaneHBll, ltOTOpoe MOJKeT f5b1Tb One&eHO no cjlopMyne 

r• T·(l-{J)2·y(6.i )2 -(~)2 
2 i p fl ' 

(4) 

rne T - speMSI nponeTa 15aahl C 
1 
c

3
, 6. i/ i- OTIIOC&TenhaaSJ nonymapBH8 xpasoll no Toxy M2. 

T aK aa npasene11110ll 11a pac. 5 aasacHMOCTB onpenenReTcR r • 5 nceK, 'ITO aaxon&TCR 

s cornacaa c aenocpencTaeHHhiM aaMepeBHeM MeTOllOM aanepJKaHHbrx cosnaneaall. Ha 

pac. 5 CTpenltAMH Y1t838Hbl pac'leTHOB nonOlKBHHB UBit8 MIOOHOS C SHBpl'Hell 7 Mas B TOit, 

np11 KOTOpOM TT -Me30Hbl HMeiOT speMSI nponeTa 6a3hl C
2

, C
3

, COsnanaJOmee CO speMBHBM 

nponeTa STOll 6a3bl MIOOB8MB C Til• 7 Mas. 

nnR OnT&ManbBOll perHCTp81lBB OCT8HOS01t S K8Mepe, HanonBeBHOll renaeM npa 8TMo

ccpepBOM )18SneHBB, S HAWIIX ycnOSHSIX CpellBBll npo6er MIOOBOS llOnlKeH COCT8BnSITb 
-2 

0,5 Ml'.CM CH , 'ITO coOTseTCTSYBT aaepraa MJOOBos 4,3 Mas. Ha pac. 6a npaaeneaa 

C'IBTH8SI xapaKTBpBCTBKa TeneCKOUa, BACTpOBHHOI'O Ha pel'HCTpanBJO TaKBX MIOOHOB B aap&aH

Te 2. llpa6n&lKBHBe cp&nbTpa B C'IBT'IJIKa C
1 

K C
2 

(aap&aHT 1) ysenB'IB&ano BHTBBCHSHOCTb 

C'IBTA, ao soapacTa11ae cpoHa cnyqaltJlbiX cosnaneHBll s aToM cnyqae ae noasonHno acnonh

aosaTb nOIUIYJO acpcpeKTBSBOCTb TenecltOna. llpB CBBlKBHHB BanpSilKBHHSI Ba C'IBT'IIIItaX MOlKHO 

xopomo shrnenBTb fl -Me30IIhl c Sllepraell 4,3 Mas aa cpo11a cnyqal!Hbrx cosn8)1eHBll. 3To 

)18MOBCTpBpyeTCB XpBSOll l\ (pBC. 6), l')le npBSB)leHa 3aSHCBMOCTb C'leTa TeneCKOna OT 

TOit8 M2, nony'leiiii8SI S sap&aHTe 1. 3cpcpeltTBSIIOCTb pel'BCTpAUBB MIOOIIOB 6blna pasHa 

0,75. PerBCTp11pyeM8SI CXOpOCTb C'leTa MIOOHOS COCT8BnMa np& 9TOM 0,22 Celt -
1

, a non

BAH 0,3 celt -
1

• 11HTerpanbBaSI KpasaR npo6era MJOOBos c aaepraell 4,3 Mss, nony'leaaaSI 

a Tex JKe ycnoaasx, npaseneaa 11a pac. 6c. KpaaaSI coOTseTCTsyeT aopManbBOMy pacnpene-
- -2 

neBBJO co cpenow a&a'leiiBBM R s 123 Ml'.cM AI a cpenaeKaanpaT&'IIIhiM OTr<noae&&eM 
-2 -

u R • 35 wr.CM AI • CTpenxoA yxaaaao pac'leTaoe 3Ha'<er<ae R c y'leTOM aemecTsa C'IBT'I&Ka 

( -2 
no cepellBHhl CllHBTBnnHTopa 66,5 Ml'.CM CH ). uR Shl'l&cneao aa aaseCTaoro a&a'leHBSI 

(lip/p). ,. 
HcKnJO'Ias s~tnan s uR annapaTypaoro paapemeuH, nony'IIIM nnH u nyq~ta MJOo-

-2 R 
HOB c aaepraeA 4,3 Mas aaaqeoe u R • 32 Mr.CM AI • 3To oaaaqaeT, 'ITO s ltaMepe 

c paaMepoM no aanpasneBBJO ny'llta 80 CM, aanonaeaaoll He no p • 1 aT, OCTaaoaaTCR 

22% wJOoaos c Ta~toA a.uepr•ell, a s KaMepe, aanonaeaaoll Ne,- 74%. 

HaMepeHHOB 3118'1B.BBe BHTeHCBBHOCTB (0,3 CBK -
1

) cornacyeTCSI C paC'IBTHbiM 3Ha'le-
-1 . . 

BBGM (0,41 CeX ) C TO'IHOCTblo OKDnO 40%, 'ITO UOit8.3bJBaeT npBMBHBMOCTb npB6n&JKeHBll , 
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npBBliThiX npB Sb!SOA9 (jlopMynbl (3), An!! OIIBIDCH HHT9HCBSHOCTH MeAneHHhiX M!OOHOS, 6~ 

my10 TOqHOCTb IlpHS9A9HHhlll paCqeT He MO~eT o6ecneqHTb, ROCKOnhKY S HeM He yqHThiSA!OT

C!I TAU9 .P,.JtTOphl, Jt8Jt nonepeqRb!e p83Mepb! nyqKA M!OOHOS, (j>OKycapy!OWBe CSOI!CTSA Mar

HBTA M2 B Apyrae a<jl¢eKThl, CROC06Hb!9 AATb SKnAA S BHT9HCBSROCTb ROP>UIK8 0,1 - 0,5, 

3asacaMOCTb BHTeacas&ocTR OT aaepr11R M!Ooaos s sapaa&Te 2 np&seAe&a aa pac, 7. Kps

Shle 1, 2, Sb!'IBCneRHb!9 DO (j>OpMYnSM (2,17) (2,19), npOS9A9Rb! 'lepea aKCnepBM9HT8nbHy!O 

ToqKy npa 15 Mas. TaM ~e aaaece&b! aKcnepRMeHTSllbHble aaaqe&B!I BHTe&casaocTB npH 

7 R 4,3 Mas. Cpasaeaae aTsx AaHHhiX nol:a3b!saeT, qTo pacqeT nepeAaeT o6mall xapaK-

Tep aasacBMOCTB, 6nH3KOII s aTOM BHTepsane aaeprall K p 5 • Bonae TO'IHOO conocTasnease 

ROTpe6osano 6hl, C OllHOil CTOpOHb! 0 yToqaeHB!I pacqeTHOil 38SBCHMOCTH yrna MHOrOKp8THOrO 

pacce!IHB!I OT aaeprns a, c Apyroll, yTO'lH9HBSI 3ICnepltM9HTB1IbHbiX llBHHbJX1 B 'l8CTBo-

CTR, a4>4leKTHSHOCTH peracTpaiiHB M!Ooaos. BoaMo~HblM aeyqTeHHb!M .P,.JtTopoM MO~eT 6b!Tb, 

H8RpHMep, OTKROHeH&e TpaeKTOpHJl M9AReHHb!X M!OOHOS S p8CC9SLIIHOM MSrHBTHOM t:one 

yCKOpHTenR, KOTOpoe S o6naCTB Tp8eKTOpBil M!OOHOS OT M2 AO K8M9pb! AOCT&raeT 3Haqe

HB!I 3 - 5 apcTell. 

HeKOTOpb!e xapaKT9pHCTHKB Ry'IK8 s sapaaHTe 3 npBS9A9Hb! Ha pac. a. Ysens'leHHe 

nponeTHOII 683h! AO 12 M R03SORS!RO XOpOWO Sblll9RBTb M91lR9HHb!9 M!OOHb! H9CMOTpR H8 60nb

WY!O aarpyaxy nepsoro cqeTq&Ka (jloaosh!M aanyqea&eM, YIHTeucasHOCTb cqeTa M!OOHOD 6bma 

S aTOM S8pB8HT9 3H8qRT9nhHO HR~e, OAH8KO, aTOT CROC06 npeACT8Bn!IR HBTe peC S CS!I3B C S03-

MO~HOCTb!O nonyqeHB!I oco6o qacToro nyqxa MeAneHHhlX M!Oo&os. Ysena'Ieaae nponeTaol! 

6a3b! B paaaeceaae C'IBT'IHKOS c1' C2, c3 H8 npaMepao paSHble paCCTO!IHH!I ynyqwaeT paa

lleneaae M!OOHOS OT IIHOHOS DO Sp9M9HII nponeTa, KpoMe TOrO, npHM9Cb IIHOHOS 3H8'IHT9nb-

ao yMeHbwaeTC!I scnencTsae ax pacnana. TaK, H!ITeacasaocTb " -Meaoaoa c auepraell 

3,3 Mas, aMe!OWHX 'roT ~e HMnyllbc, 'ITO H 1-' -Me30Hb! c auepraell 4,3 Maa, aa-aa pacnana 

H8 aTOM p8CCTO!IHHH nanaeT B 10
3 

pa3. 

nng onpeneneHHSI np&MeCH " -Mea oaoa a nyqKe 1-'- -Meaouos c Tl-' = 4,3 Mas H3Me-

pMCB cqeT TeneCKOII8 ( B8pH8!lT 1) npa TOKe M2 6,1 a B a8A9p~K8X, H8CTp09HHb!X H8 peri!

CTp8!1H!O rr--Meaouoa. CpellH!I!I aaepra11 TSKBX rr -Meaoaos paaaa 3,3 Mas. B C!lBHTannR

-2 
TOpe C'I9T'IHK8 C

3 
OCT8B8SRHS8!0TCB 'I8CTH!lbl C npo6erOM OT ;:19 AO 94 Mr CM CH , H 

TSK KSK R (3,3 Mas) = 75 Mr CM -
2 

CH , Taxae nao&b! AOR~Hhl a4>4>eKTHBHO peracTpapo-" . 
saTbCB TenecxonoM, Ecna nonycTBTb, 'ITO secb peracTpapyeMb!l! cqeT o6ycnoanea "- -Meao-

HaMa, TO Cp8BHeHII9 BHT9HCBSHOCTell C'I9T8 M!OOHOS B IIHOHOB ll89T B9pXH!O!O rp8HB!ly np11-

MeCR 

Onuaxo " -Me30Hb! c Taxoli aaeprael! He MoryT nonaASTb s KaMepy, TSK xax OT raaa 

ax OTnen!leT eme oxono 50 Mr CM-
2 

CH sewecTaa. 3Toro cno11 aewecTsa nocTaTO'IHO nn 11 
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nonaoro nornomeaaSI rr -Meaoaoa, xweJOmax nonymapaHy pac-npeAeneHBSI npo6e'roa 
-2 

24 Mr CM CH • TaM ae Meaee, BCneACTBRe Toro 'ITO BblllenSieMble M2 aap>~lKeRHbie 

'laCTIIIIbl pacnpeA~&Ilbl B KOBe'IBOY RllTepaane HMUYllbCOB1 S KaMepy, S npBHDBDe, MoryT 

uonaaaTb rr- -Meaollbl 601lbmRx saepruA. Oneaxa npuMecu Taxax naoaos MOlKeT 6b!Th cae

naua no KPRSbiM Txua Kpxsoll pxc. 6a. llpx TOKe M2 Sa MaruRT OTKIIOBSieT s KaMepy 

UROHbl c T 1T a 5,6 Mss, speMSI nponeTa KOTOpb!X cosna}:laeT co speMeueM nponeTa MJOo-

BOB c T 
11 

- 4,3 Mas. ll03TOMY npR aTOM aua'leHBu TOKa AOnlKeu aa6nJOAaT&CSI nRK "

weaoaoa, mxpuaa xOToporo !SnaaKa x mapuae MJOOBBoro UBKa. Ecnx npeAnonolKBTh, 'ITO 

sec• C'leT, peracTpapyeMblll npx TOJI:e Sa, o6ycnosneH " -MeaoaaMu, MOlKHO nony 'IBTb 

BepXHIOIO rpallllny npBMeCR UBOHOB DpR i M 2 - 6,1 a: 

Nrr(S,6 Maa) ~ 6·D-3 
N (4,3Maa) 

I' 

.nnSI yTO'IHeHBSI STOll rpaBBnbl IIOCTaTO'IBO SbiSICHHTb, 'leM o6ycnosneH C'leT npB 

i M 
2 

• Sa, perRCTpapySI TpeJI:R S KAMepe, 3anyCKaeMOII UpB 3TOM TOKe. llpRMeCb UBOHOS S 

sapBaBTaX 2 II 3 MOlKeT 6b!Th TOllbKO MeHbme R TaKlKe MOlKeT 6biTb B3 MepeHa C 60llbWOll 

TO'IBOCTbJO. 

CneAyeT Ao6asaTb, 'ITO npa 11Cn0llb3osaaaa onacblsaeMoro MeTOAa aa Me30HHhiX ny'IItax 

C MQHbMBM pa36pOCOM RMnyllbCOB S Be34TOpMOlK9HHOM ny'IJ(B npBMBCh rr -Me30BOS S nyq

KB Me}:llleBHbiX MJOOBOS MOlKBT 6b!Tb CAenaHa RCKIIJO'IBT9llbBO Manoll. 

+ 
0niiCb!BaeMASI ycTaBOSKa npRrOAR8 TaJI:lKe IIIISI Sblii&II&BBSI MBillleHHbiX , - -Me30HOB 

annOTh ao saepr11A uopRalta 10 Mss • .nnSI aToro TopM03SIInBll <j>an&Tp aonlKeH 6biTh yMeHh-

wea llO 27 r CM -
2 Be , 4 3aA&plKI11 R TOX M2 BaCTpoeRbl Ha periiCTp8nRJO UBOHOS HylKHOli 

- -1 
saepr••· VIBTeBCBSBOCTb rr -Meaoaos c saepraeli 15 Mas s sapaaHTe 1 6bma pasHa 5 ceK • 

8hl.!l&n&HRe TIROHOB C MeBhm&li 3BeprRell 3aTpyllHBHO TBM, 'ITO RHTeHCBSHOCTh 7T -MB30BHQ

ro ny'IJ(4 DA.!laeT npa yM&BhmeBIIB saepr•• aua'IBTen&ao 6biCTpee, 'leM s cnyqae I' -Meao-

HOB. 

3. P era CTP 11 pyJOma Sl 'laCTb aunapaTypbl 

0cTaHOBitR MIOOBOB perRCTpRpOBAliRCh B B30TpOTIHOll pa3pHDBOli KaMepe (VfPK), OCHOSHbl-

MR aneMeBTaMR ltOTOpOII SIBIIIDOTCSI! pa3pSillH4SI ltaYepa, reaepaTOp BbiCOKOBOllbTRbiX BMDyllb

COB (rBBH), DO.!laB8eMbiX Ba 3119JI:Tp0llbl J(aM&pbi, yCRIIRTBIIh CBeTa C perBCTpllpyJOWell 

<j>oToxawepol (P4>K) • aneltTpOBBble cxewbl yupaBlleBRSio 

Pa3pSillRasr xaMepa upe.!lCTBBIISieT co6oll nnocKall ltOHilBHCaTop c paaMepow anexTpo-

nos 90 X 9(). CY 
2 

R M&lK311eJI:TpO.!lRbiM 3a30p0M 30 Clolo 3neltTpOAbl, B3rOTOBII9HHbiB B3 81110MBHR

eab!X nnacTBB, npRlKBTbl x nnexc•rnacoaoll pawe, orpaBR'IRB8JOmell pa6o'lall olh.ew KaMephl. 
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fepM9TR~OCTb BayTpeaaerO 06"beMa o6ecneqBBaeTCB pe3RHOBhlMR npoxnaAKaMR, flpH TOn

DIBHe nnexcHrnaca 4,5 CM MexaaRqecxaB npoqaOCTb xaMephl AOCTaToqaa AnR OTxaqxa BHyT

peaaero o6DeMa ( 1,9 ' 10
5 

CM 
3

) npH aapylKROM aTMOC<!JepHOM AaaneHHB. flyqox BBOAHTC B 

a xaMepy qepea oTaepCTBe B 6oxoaolt nnexcRrnacoaoA CTeaxe KaMephl, aaxphlTOe opraHH

qecxoA nneaxoA T01llllRHOJO 28 Mr. CM -
2

, llnH ycTpaaeaRR ljloaOBhlX paapRAOB no nne axe a 

MeCTe npoXOlKAeHRR aapHlKeHRoA qaCTRUhl, nneaxa BNReceaaaa MelKanexTpOAROro aaaopa 

R COeARBeaa C KaMepolt ABaneKTpHqaCKBM naTpy6XOM AiaMeTpOM 10 CM R AnBHOIO 25 CM, 

KaMepa ycTaaoaneaa Tax, qTo nnocxocTR anexTpOAOB aepTRKanbRLI, R OCb nyqxa npoxo

ABT qepea o6"beM KaMephl nOA yrnOM 40° K ropB30HTanbBOlt nnOCKOCTB B nOA yrnOM 6° 

K nnOCKOCTR aneKTPOAOB, flpR 3TOM CpeAHRR ARRHa TpexoB, npOXOAIDUBX qepea xaMepy B 

aanpa&neHRH OCR nyqxa COCTaBnBeT 90cM, 

PerRCTpRpoaancB CBeT, aanyqaeMLilt raaOBbiM paapRAOM a6naaR TpaexTopaR qacTBilbi 

B npOXOASilllJilt qepea 60KOBbie CT9HKR KaMepbi, TO 9CTb B aanpaaneHRB, nepneHARKyngpHOM 

aanpBlK9HROCTB anexTpaqecxoro nonB ( pac. 9). CaeT, OTpalKaeMLIA aepxanaMa ( 4,3), aanpaa

ngeTCR aa ljJOToKaTOA c noMO!llbJO nonynpoapaqaoro aepxana (5), xoaljlljlanaeaT nponycxaHBR 

KOTOpOrO paaea K03IjlljJHilH9HTy OTpalK9HBB, 06"beKTHB (9) C03AH9T R306palK9HRe ABYX CTepeo

npoexnRlt xaMepN aa ljJOToxaToAe MaoroxacxaAaoro anexTpoaoonTaqecxoro npeo6paaoaaTe

ng, llnR CMemeaRR aao6paJKeRRR npoexnaA OTROCHTenbBO Apyr Apyra OCR aepxan, nepnea

ABxyngpable nnocxOCTH qepTelKa aa pac. 9, noaepayTbl aoxpyr aepTaKanbaoA OCR aa Re6ollb

moA yron, Tax qTo yron cTepeonpoexnRR ocTaeTCH 6nRaxaM x 90°. Oxono 20% o6"beMa xa

MepN He npOCMaTpHBaeTCR 06"heKTRBOM, H CpeAHRR perBCTpapyeMaR AnHHa TpexoB, RAYDIHX 

no oca nyqxa cocTaamaeT 82 CM. 8LI6op onRcaaaoro aapRaHTa onTHqecxoA cxeMN o6ycnoa

nea TeM, qTo AnR BNRCaeaaB pa6oqax xapaxTepaCTBK xaMepbi peracTpanaR caeTa, Hanyqae-

Moro a aanpaaneaaa, nepneHAHKyngpaoM aanpRlKeHROCTR anexTpaqecxoro non•, npeACTaBnR

eT onpeAeneaaNe YA06CTBa, 

06maA BRA paapRAROA xaMepLI noxaaaa aa pac. 10. B ycTaaoaxe npaMeasmcB 30fl, 
h 2/ 

onacaHHbllt B pa60TaX ' • 8 HaCTOSilllelt pa60Te HCnOnb30Banacb ROKaCxaAHbie aanpBlKe-

HBR oxono 9 xa. flpa aToM xoaljlljJHnHeHT ycHneaaB caeTa 6LIR aecxollbxo HBlKe npeAeJlb

aoro aaaqeaag, 8 CBSL3H C 3TBM CBeTOCRna BXOAHOrO 06"beKTBBa 6bina Bb16paaa paaaolt 

1:2, a npR MacwTa6e aao6palKeaaR aa ljJOToxaToAe 1:25 peracTpapyeMaR wapaaa Tpexa 

cocTaanRna a cpeAaeM 7 MM no acelt rny6aae xaMepN • onpeAen.utacb paapewaJOmeA 

cnocol5aocTbiO 30fl 'a. 

llnB pa6oTN 30fla 6bln BLI6paa BapHaHT nHT4RHB (pHC. 11 ), RpH KOTOpOM nepBbllt 

H BTOpOII KaCKaAhl HOpMallbHO OTJtphlThl, a HaRpRlK9HHH Ha Tp9Tb9M H nOCR9AR9M xacxaAaX 

CHHlK9Hbl COOTBeTCTB9RHO AO 2 H 4,5 XD 84 xacKaA, 0TpanaTellbRhllt npRMoyrORbHbllt BM

nynhC C aMRRHTyAOlt 6,5 KB, llRHTenbHOCTb!O 170 MKCeX H aaneplKxolt 5 MKCeK OTHOCHTellb

RO HMnynbca, noAaBaeMoro aa paapRAHYJO xaMepy, nocTynaeT aa BTOpoli axpaa, nonaOCThJO 
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OTKPbiBall TpeTHA KaCI<aA. Ha nocneABBA I<8CKaA noAaeTCJI ••.mynbcaoe aanpllll<eoe c aMnns

TyAOA 6 KB R AltBT911hHOCTbiO 0,1 CeK. Cxewbl ,PopMRpOB4HRJI RMDyllhCOB QRT8HBII 30na 
111 

6ns3BB • onscaBBbiM paaee B pat'iOTe • Ylsot'ipaJKeoe c BbiXOAHoro 3Kpaaa ,Parorpa,Pspo-

sanocb Ba 35 MM cjloTonneBKY qyBCTBRTenbHOCTbiO 800 9A. rOCT C DO;.OIIlbiO Otl'ioeKTHBa 

CO CB9TOCHitOA 1 :1,8. 

Bssyanbnoe aaiSnJOAeue sa I<a'leCTBOM ssot'ipalKeHBII nps nacTpoiiKe nposss OARitOCb 

'lepes oo ... eKTRB (14) • OI<ynllp (15) \psc. 9). KpoMe Toro, ,B300p4lK9BB9 c 9Kpaaa 30na 

nepeA&BaltOCb C DOMOIIU>IO 39pi<Ait R Otl ... 9KTRB4 (18) BA oPOTOK4TOA nepeA8101Il9A Tpyt'iKR 38M-

IByTOI'O T91t9BR3BOBBOrO Tp8KT8 1 'ITO U03BonHnO ABCT8JIQHOBBO KOBTpOnHpOB8Tb pat'iOTy 

YCT8BOBXH, 

nn11 IOCTHpOBXR Otl ... ei<THBOB B HaCTpOiiKB 30na DpHM9HHnBCb CB9Tli!IlR9Cll T9CT-Ta6ns

Qb! ( 16), H30tlp8lK9BR9 I<OTOpb!X C03A8BanOCb Ba lj>OTOI<BTOA9 30na npa DOMOlllR 3epxana \4) 1 

nosepayToro aa 90°. CosMeCTBaJI aacTpoAKa a noA6op peJKBwa reuepaTopa Bb!COKOBOnbT

Hb!X HMDynbCOB B 30na OCy!IleCTBnllnRCb DpB perBCTpBQRR Tp9KOB KOCMH'I9CKOI'O R3ny'le

HBH. nn11 3anyCKa ycTaHOBKB CnyJKHit Tenecxon B3 Tp9X CQBHTHnltJIQBOHHb!X C'I9T'IBXOB C 
3 3 

pasMepoM cnHIITBnnliTopos 40 x 40 x I ,5 CM ( CK 
1

, CK
8

) • 30 x 30 x I ,5 CM ( CK
2

), pasae-

cea&hrx aa paccTollaae oxono Tpex MeTpos. Tenecxon Bb!Aensn 'IBCTBQb! xocMR'Iecxoro as 

nyqenssr. npoxoArunse qepes ot'i'beM KBMepb! B sepTBK811hBOM nanpasneaaa. TanB'IBBJI ljlOTo

rpaljlsa Tpexa penJITBBRCTCI<oA 'laCTRQb! KOCMB'Iecxoro asnyqeaaa npsseAeaa aa psc. 12. 

B xaqecTse penepab!x TO'Iex acnom.sosanscb 3BABaljlparuaposaHab!e aeoaoshre naMnb!, yi<

penneaab!e BB nneKCBrnaCOBb!X CT9HI<8X I<BM9pb!, BCDb!lllKR naMD DOQ AeiiCTBBeM HMnynbC

BOI'O snexTpB'I9CI<Oro nonJI, B036yJKQ89MOI'O rBBYI 1 perRCTpHpOBBitHCb Ba ljlOTonneaxe OQHO~ 

speMeaao c TpeKBMH aa XAlKQOM KBApe. Ha pHc. 13 npsseQeaa TaKJKe ljlOTorpa<jl&JI Tpexa 

,- -Mesoaa c sseprseA 15 Mss, npoXOAli!Ilero B KBMepe, 

EnoK-CXeMa snexTpOBBKR npsseQeBA aa psc. II. Hwnynbc c Bb!XoAa cxeMb! cosnane

BHA CCI nocTynan aa cxewy t'inoKapOBIB BXOQa • ynpasneasa Pci>K. Ycanea&b! A BMnynLc 

npoxoQsn qepes sneKTPOBBbiX saTsop a sanycxan 6nox.•ar-reaepaTop. 11Mny1Ibc 6noxaar

reuepaTopa nOCTynan aa cxewy sanycKa rBBH a nRTSBHB 30na, a TBKJKe nepe6paChiBan 

Tp&rrep, Bb!XOABOO H4Dpli>K9BH9 KOTOporO 34DBpBnO SaTsop, nepeDBQ HanpSOK9BRB C 8HOQ8 

naunb! Tparrepa nocne na.pljlepeanaposanll sanyci<an onaosa6paTop, Bb!pa6aThrBaJOmaA 

BMnyllbC QliJIT911bHOCTbiO 1- 10 cex, 3TOT ycuneBBblA BMDyllhC 3BMblKBeT pene DBTBHBJI 

MOTopa Pci>K aa speMB, aeot'ixoARMOO QltB pasroaa MOTopa. 3BAHRA .WoRT HMnynbca, 

DOCTynaB HB ljlopMRpOBBTellb, Q49T BMDyllbC QnJI nepeneprBBBBBSI nneHI<B Pci>K, a TaKJKe 

sanycxaeT OAHOss6paTop saneplKKH, xOTopb!A 'lepes perynspyeMoe speMH I- 10 cex nepe-

6pacb!saeT TpBrrep B BCXOQBoe COCTOIIHBe, npa STOM BXOQ CX9Mb! OTI<pbiBaeTCJI QnJI cne

QYJOlllero sanyCKaJOmero BMDynbCB CO CX9Mbl COBDBQ9HRA, 0nHC8HHb!A pelKBM pat'iOTbl Pci>K 
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•cnom.aoaancsr np11 per11cTpaua peJU<BX co6biTIIA, Cxewa noaaonsreT TSKJKe nepexmo'l&Tb 

P<I>K a pelKIIM aenpepb!BHOA pa60Tbl MOTopa. Bpewsr 6noxHpoax• exona cocTaansrno :.! - 3 cex 

ll onpe)lellSIIIOCb BpeMeBeM BOCCTSHOBJieHHSI BSnpSilKeKIISI BB fBB\1, 

B ycTaHoaxe acnom.aoeancsr reaepaTop BbiCOKOBOllbTHbiX I!Mnyllbcoe, npsran•n neliCTBHH 

J:OTOpOrO COCTOIIT B IIMnyllbCHOM pA3pH)le KOBllaHCBTOpOB HA CRCTeMY KOBKCRBllbHbiX Ka6eneli, 

BKllJO'laHHbiX no CXeMe YMROJKeRHSI IIMnyllbCHbiX RanpSilKeRHA, npiiHiliiUBBllbRBSI CXaMB reRepa

TOpa npHBBilBRB B pa60Te
121• 

HcnOllb30B8BHe rBBH c CRMMBTPH'IBbiM BbiXOilOM U03BOllHeT yny'IWBTb OllBOpOllBOCTb 

3118KTpH'l8CKOro n01ISI MB>KilY 9JIBKTp01ll!IMH KBIIlepbl no Cp8BH8HHIO C B8pH8HTOM ReCHMMeT

pH'IBOro naTSHHSI, npa xoTopoM OllHB H3 sneKTponoe aaaeMnsreTCsr. B nocneAReM cnyqae 

BJIHSIHHe U8p83HTRbiX aMKOCTeli MaJKilY 9JIBKTp01lBMH H 383eMJieRRbiMH npOBOllSIIIlHMR UOBepX

ROCTSIMH, paCnOJIOJKeHHblMH B6JIH3H K8Mepb1, npHBOil!IT K yllleRbWeHHJO RanpHJKeBHOCTII UOJISI 

B pa60'IBM 06'beMe OKOJIO 3838MJieHBOrO 9JiaJ:Tpo!l8, 8 KBMepax C OTHOWeRHeM p83Mepa 

3JIBKTpOJl8 K B811H'IHBe M8lK9 JIBKTpOJlBOrO 3830p8 UOp!lllKB 2-3 TBKBH RBOilHOpOilHOCTb 

MOlKeT 6b!Tb ll0CT8TO'IBOJI llJISI nOHBJieHHH pa3RRilbl B HpKOCTR TpeKOB, npOXOilSIIIlBX napBJillallb

HO sneKTponaM, so aa paaaoM paccTO!UlHR OT sneKTpona c syneBbiM nOTeansanoM, TaKoli 

/2/ 
s!j><jleKT H86n!OilBJICSI npa pa60Te C KBIIlepoA, OUIICBHHOA B 

1 
R 6biJI ycTpaHeH CHMMeTpll'l'-

HhiM llHT8HReM K&Mepbl. 

PerynspOBKB BMUJIHTYllhl R llllHTallbHOCTH HMUyllbCB fBBH ocyWeCTBJISIIIBCb H3MeHeRHeM 

3830pa WYHTRPYJOWero pa3pS!IlHHKB, JIH60 H3MBH8HBBM HBilpSIJKa RHSI 38pSIIlKH KOH)leRC8TOpOB. 

napaMeTpbl BbiCOKOBOllbTHbiX HMnyJibCOB RB BbiXOJle reaep&TOp8 UpH pa60Te C renHeM 6JIH3-

/2/ 
KH K OOHC8RHbiM B 

MHHHM8JibH8!1 381lep>KK8 M 8 lKJlY MOM8HTOM npOXOlKJl8HHSI '18CTHilbl H nOCTynneHHeM 

BbiCOKOBOnbTHOro HMnynbca aa snexTpOilbi K&Mep"'' cocTaensrn~ I MKCeK. PersrcTpsrpyeMaH 

AononasrTeJibHSSI aaAep>Kxa no 300 MKCeK, eaeneaaasr Me>Kny 6noKaMB I H 2, noaaonHna 

H3Mep!!Tb Bp8M!I 'lyBCTBHT8JibHOCTH K8M8pbl K HOHH3HpyiOWHM 'IBCTHUSM. 

ill. PeracTp8UH!I OCTBHOBOK MIOOHOB B KBMepe 

Bo epeMH aeCKOJibKHX ceaacoa pa60Tbl aa CHHXpOUHKJIOTpoae 6biJI o nony'leao oxono 

3 • 10
3 

K81lpOB B pe>KHM8 perHCTp8UHH OCTSHOBOK MIOOHOB B HeOHe H OK OliO T biCSI'IH KBJlpOB 

llpH H8llOJ1HeHHB K8Mepbl renHeM. 

obmo ycTaaoeneao, 'ITO MO>Kao nono6paTb aMnnHTYllY H nnsrTenbHOCTb HMnynbca, 

UOJl 8B88MOrO H8 9 118KTp0Jlbi KBM8pb1 0 T8K0 'ITO B KBMepe OllHOBpeMeHHO perHCTpHpy e T CH 

TpeK CHJibBOHOHH3HpyiOmer 0 MIOOH8 0 OCTBHBB1lHBBIOWerOCSI B raae KBM8phl, R TpeK pelll!TH-

BHCTCKOrO 91leKTpOHB p. -+ e V V pacnana. 3To o6cTOl!TenbcTao noaaonsteT oueRHTb nsranaaoa 
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HOSH3liUBOHHblX nOTepb 'laCTKU, 0JlHOSpeM8KBO porBCTpapyeMblX S KaMepe, npo6er p. -M93~ 

aa c asepraeli T = 0,23 Mas s renaa paseu R • 0 ,78 Mr. cM..l (4,7 c w ), TSK 'ITO cpensee 
p. 2 - 1 

3Ss'leHBe dE/ d X M IOOSa COCTaSJISieT 2 88 Mas CM r , S TO SpeWS! KSI BOHB38IlBOSBb19 
2 - 1 

narepa anexTpoaa c aaepraell T • • 50 Mas passbl s renaa 2,45 M as eM r • noaTOMY 

ynenbsa g aosa3aUHSI onaospeMesao peracTpapyeMbiX 'laCTBil pa31lB'laeTcSI sa nsa nop gnKa. 

Tana'IHa SI <jJoTorpa<ju&SI ocTaaosKII MJOosa s r a3e npaseneaa sa pac. 14. YMeBbwaH aMnna

Tyny aMnynbca aa aneKTponax, Mo~ao cnen aTb penaTHSHCTCKae aneKTpOHbl seperacTpapye-• 

MbiMH npa onaospe MeHHOM yMeBbweuaa apxocTa TpeKa MIOOsa. Ha pac . 15 npaseJlesa <P=~ 

rpa¢aa ocTasosKII s TaKOM pe>KaMe, T~enble 3ap~eHHble 'ISCTHUbl, acnycKaeMble gnpOM 

npa 3aXsaTe MIOOSa, a<i>¢eKTHSS0 perSCTpapyiOTCB npH aTOM, T8K KaK HX HOSH3ailKOBSble no

T epa COH3MepHMbl HnH 6onbwe, '19M HOSS38IlHOHHbl9 IlOTepH M9Jl/l9BHOrO MIOOSa (pBC, 16), 

0cSOSHbl9 M8TOJ1H'18CKB9 pe3ynbT8Tb1 0 nony'leSSb19 npB ¢arorpa<julposaHBB OCTaSOSOK 

s He a Ne , cse)leSbl s Ta6naue n • KaMepa c aeouosbiM aanonaesaeM axcnossposa

nacb npa JlSYX 3Hs'leHHSIX aaeprea ny'lKa MIOOHOS 4,3 B 4,7 Mas. B ee K&Jlpbl M OryT 6biTb 

pa3neneHbi sa qeTbipe rpynnhi- K&Jlpbi, sa KOTOpblx 3 aperacTpaposasbi: 

1)oCTaHOSKB MIOOSOB (BX 'IHCilO 0603Ha'leSO 'lepe3 n 1 ), 

2) npOXOJlBWH9 MIOOHbl ( D 2 ) , 

3) MIOOHbl, nona)llllOWH9 H8 60K0Bbl8 CT8HKH KaMepbl ( D 3 ) , 

4) nyCTbie, 6ecTpeKOSble Kanpbi ( n 4 ). 

Oxono :.!0% 3anycKa iOmax BMnynbcoa n aiOT KaJlpbl 6e3 Tpexa B csa3B c 'ISCTO reoMeTpB'IeCKOll 

Hea<i>¢eKTBBHOCTblO - '18CTh nnomana Ce'I9SIISI Ily'IKa nepeKpbiSSnSCh CT9HK8MK OKBS KSMepbl, 

Onaaxo npa'laHbi noBBneaaH ocTanhaoll 'laCTK nyCTb!X K&Jlpos 6onee c ymecTseHHbl a, aoo6me 

r o sopa, He MOryT 6biTh IlO/IROCThiO ycTp8R8Hbl S TSKOll yCT8SOBKe. '-!aCTh C/ly'J89S o6yCIIOS

Il9H8 Sbi6biS8RB8M 83 ny'IKa Me)ln9BHblX MIOOHOS, 38perBCTpHpOB8HRbiX nocne)lHBM C'I9T'IHKOM 0 

HO HCllbiT8SWBX B ReM B BXOUBOll nneHKe OKBS KaMepbl MHOrOKpaTROe KynOROBCKQe paccea

RHe Ra 60nbWOil yron, 11 HaKOS8Il 0 R9KOT0p8B 'ISCTb MIOOHOB, npOW9JlWBX nocneJlSBil C'leT

'IBK, MO>KeT OCTSROBBThCSI B C/108 BeweCTBS JlO pa6o'lero 06'b9M8 0 T8K K8K WBpBIIB pacnpe

Jl8/18HB SI npo6erOB COB3MepBM8 C TOIIWBHOil e nOS! ra38 S KaMepe, 0neHK8 OTHOW9RBB 'IBCil8 

npoXOUBWBX MIOOHOB K OCTSBSSJIBBSIOWBMCSI 6bln8 C)lenaaa BCXOJl!l 83 aKcnepaMeHT8nbHO 

nony'leuaol! JlBcnepcaa npo6eroa MIOOHOB. 3aMeTaoe pacxo>Kneaae aKcnepaMeHT allbHbiX a 

p8C'l9THbiX 3 H8'18HBl! S C/ly'lae H8Il0/IH9SB !I ReOHOM H T P. = 4, 7 Mas cs!l3aao c TeM, 'ITO 

cpenu e e 3saqeuae npo6era s aTOM cnyqae ueCKOilhKO npeablwano TOIIWBHY CliO!! aeweCTBa 

JlO n e uTpa KaMepbl, npa Sbi'IHC/leHBII n. I n y'IHTbiBansCb B OCTSROSKB JlO pa6o'lero 06'be-

M8 R MHOPOKp8THOO paCCeRHBe. Llnsr OlleRKII Bbi6biB8HHSI MlOOHOB B3- 38 MROrOKpBTHOrO 

pacce!IHB!I npeJlnonaranoch, 'ITO Bee 146 Mr CM-
2 

CH pacceasa10mero aemecTaa (opra-

HB'lecKaSI nneaKa Bbixonsoro tjlnaana saxyyMuoi! Tpy6bi, C'leT'lBK, B03Jlyx, Bxonsall nneuKa 

KaMepbl) COCpeUOT0'19Hbl B llllOCICOCTB CUBHTH/1/l!ITOpa, !1CUOnb30B81lBCh pe3ynbTaTbl Bbl'lHCile-
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BH!I S<jlcj>eKTBBHOCTB perBCTp&llBB 't8CTHil C y'teTOM MBOrOKp&THOrO p&CCe !lllJI!I, npBBeneBBble 

171 
B pa60Te o nony'teBBhle p&C'teTOM 3B&'teBB!I B8XOn!ITC!I B ynoeneTBOpBTenbBOM Corn&CBB 

c on.,;TOM. CnenyeT no6aesTb, 'ITO e cnyqae aanonueaH!I aeoaoM ocaoeaa!l 't&CTb noJKHbiX 

aanycxoe o6ycnosneaa pacce!IBBeM, a e cnyqae aanonaeaa!l renaeM s~eKThl pacce!IBH!I 

B OCT8BOBOX nO pa6o'tero 06'b9U8 K&Mephl COB3UepBMblo 

¢IOB0Bhl9 yCDOBB!I B MeCTe p8COOOOJK9HB!I yCT&BOBKH T8KOBhl, 'ITO B K&Mepe C MHKpo-

CeKyBnHhlM BpeMeBeM Ojl.M!ITB Tp9XB 't8CTB!l, 3&DyCK8!0WBX KBMepy t Dp8KTH't9CKB Be COnpo

BOJKn&!OTC!I K&KBMB-ns6o ~OBOBhlMH qacTsn&MB. OnHaKo e cnyqae 6onhworo epeMeHB qys

CTBBTenbHOCTB I< BOHB3Bpy!OWHM 't8CTH!l8M (nop!lnKa COTeH MBKpOCeKyRn) H8 KanpaX llO!IB

D!IlOTC!I ~OHOBhle TpeKB, B OCHOBHOM, MenneBBhlX 9091<TpOHOB (psc. 17). KpoMe TOro, BOHB-

3Bpy10We& B3ny'tea•e cnoco6cTeyeT pa3BBTBJO paapiUIOB Ha cTeHKax K&Mep&I. MexaasaM 

B03BBKHOBeBH!I TAXBX pa3piUIOB COCTOBT, Do-BBABMOMY, B TOM, 'ITO 909KTpOHhl H BOBbl, 

B03HBX8!0WB9 B raae, nB#YBABPYII DB nneKC&rnaCOBble CTeBKB 1<8Mephl, C03n&JOT B8 BBX 

noK&nbBbie noeepxBOCTBble aap!IA&I, KOTOpble s suan&BPYJOT ~oaoeNe paap!Uibl. KpoMe Toro, 

o6ny'teBse CTeaox YnbTpa<jl&oneTOM, B03BBKaJOWHM npa paaBBTBB ~HOB&Ix TpeKoe, TaKJKe 

yc&n&eaeT nponecc&J paap11na aa cTeHKax. CoKpameBHe epeMeBH naMHTH no • 3 MKCeK 

-7 
6&Jn0 nOCTHrByTO no6aeneaaeM B OCHOBHOll ra3 B93Ha'tBT90bBOll npHM9CB ( < 10 ) 't9Tblpex-

/l 8/ 
xnopacToro yrnepona ' • C TaKBM aanonaeaseM ~oaoe&Je paapiUibi B03RBKans TOnbKO 

BO BXOnROM OKRe. Pa3p!Uibl BRHilBHpOBBnHCb BXOn!IWell 'taCTB!lell R He yCTpBH!IDBCb nonao

CTb!O naJKe npa no6aeneRBH aecKonbKHX nponeHTOB MeTaRa. CnenyeT aaMeTBTb, 'ITO BHTea-

CBBHOCTb TaKHX pa3p!lnOB Heeen&K8, B OHB He npenCTaB!IT DOM9X npB BCll0nb30BaHHH OllTH

'teCKOll cxeM&I, e KOTopoll nnocJ<OCTb OKRa ue npocMaTp&saeTC!I o6'beKTBBOM. TaKa!l cxeMa 

ocymecTBBMa, uanp&Mep, np& ~OTorpa~&poeaRRB qepea nonynpoapa'fR&Jll sneJ<Tpon. 

B npoeeneua&JX B3MepeaRSIX CKopOCTb ua6opa ocTaaosoJ< qrpaHR'tBBanacb, noMBMO 

-I 
HRTP.HCBBROCTII nyqxa, MepTBbiM BpeMeReM fBBJ1 B COCT&Bnsma • IOQ 't8C , 'ITO COR3M9-

pBMO CO CJ<OpOCTb!O Ha6opa CTaTBCTHKB B nB~<jly3BORHbiX K&MepaX BbJCOKOrO nasneHBSio 0nTH

MB38nB!I pa60'tBX xapaKTepBCTBX OllRCaHHOll ycTaROBKB ll03BOnBT B ReCKOObKO pa3 llOBbJCRTb 

CKOpOCTb perBCTp&llBB OCTaROBOI< M!OOROB B raae. 

3aKnJO'tea&e 

I. npennOJKeH B pean&30B8R MeTOn nony'teHH!I 'tBCTOro ny'tKa MenneHHbiX M!OOROB 

C ManoA n&cnepc&ell npo6eroe. np&eeneHbl p&C'teTbl, 003BOn!IJOWB9 Oll9HHTb HHT9HCBBHOCTb 

TaKoro ny'tKa. 

2. nony'teHbl ny'tKB MJOOHOB c saeprsell OT 4,3 no 15 Mse. ny'tOK M!OOHOB c suep

-1 
raell 4,3 Mse &MeeT aaTeucaeaocTb 0,3 ceK 11 nonywapaay pacnpeneneHBSI npo6eroe 

-2 
75 Mr CM CH 
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3. nony'!eH 'IHCTbil! ny'IOK MenneHHbiX nHOHOB ( T" 

5 CBK-
1 

15 Mas) c HHTeHCHBHOCTbiO 

4. Pa3pa6oTaaa ycTaHOBKa - H30Tponuast pa3pstuaast KaMepa c pa6o'IHM o6'beMOM 

3 
80x80x30 CM H CT9p90CI<OnH'I9CI<Ol! perHCTp81lH9l! TpBXOB, YCT8HOBX8 HCnbiT8H8 B ycno--

BHliX p860Tbl H8 nyq:xe '18CTHil 0T CHRXp01UlXnOTpOR8 H 0Tp860T8R p9lKHM p860Tbl B T8KHX 

ycnOBBRX. 

5, npennoJKeRHblll MBTOI:t perHCTp81lHH OCT8HOBOX B ynpaBnsteMbiX K8M9p8X C ManoA 

Tonmaaoll cnost pa6o'!ero aeme CTBB a MHKpoceKyHJ:tHbiM apeMeHeM 'lyBCTBHTenbHOCTH onpo--

6oaaa H8 11PK. nony'IBH88lt CXOpOCTb perHCTp81lHH OCT8HOBOK COH3M9pHM8 CO CXOpOCTbiO, 

/:tOCTHI'HyTOll B J:tH<j>¢y3HOHH biX K8M9p8X BbiCOKOI'O /:t8Bn9RHH I MOlKBT 6b1Tb nOJ:tHHT8 B He-

CI<OnbXO p83, 

6, noK838H8 B03MOlKHOCTb 0/:tHOBpeMBHHOll perHCTp81lHH B K8Mepe '18CTHil C HOHH3H

pyiOmel! cnoco6aocTbiO, pa3nH'!8IOmellcH, no Kpallael! Mepe, a 100 pa3, TpeKH '18CTHll c 

pa3nH'IHOil nnOTHOCTbiO HOHH38llHH pa3nH'I8IOTCH no stpKOCTH H DnOTHOCTH CB9TSIWHXCH U9HT-

poa, 

B 3aKniO'IeHHe aaTopbi BblpaJKaiOT 6naronapHOCTb JI,M, Copoxo 3a HHTepec I< pa60Te 

H !O.K. AKHMOBY a M.H. 0MenbHHeHKO 38 pa3pa60Txy 6bicTpbiX exaM coanaueHast, acnonb-

30B8HHbiX B H8CTOstmell pa6oTe, 

nPHJIO.lKEHHE 

0!l9HHM llHCriepcHIO npo6eroa MBJ:tneHHbiX MIOOHOB, Bbl/:tBnsteMbiX no HMnynhcy OTXnOHSIJO

WRM M8I'HH TOM, ./lnst 9TOI'O annpOXCRMRpyeM p8C'I9THbl9 3H8'198JIH/G/ CTp8I'I'nHHI'8 MIOOHOB 

a yrnepone <jlopMynoA 

URS 
<=--= 

R 

-2 
4,li·10 

TO, I 

p. 
(1 .1) 

nparonaol! a HHTepaane aaepral! MIOOHOB 1 Mas < T P. < 80 Mas c TO'IHOCTbiO He xyJKe 3%. 

( ,.v<(~R)2>_ 
3necb R OTHOCRT9nbH8H <jlnyKTy8URH npo6era, o6ycnoaneHH8H CTp8I'I'nHHI'OM, 

a T fL - aHepreK MIOOHa, BbipaJKeauast B Mas). Pa36poc npo6eroa, o6ycnoaneHHblll pa36pocoM 

HMnynbC8 '18CTH!l ny'IK8 U R p 0 MOJKHO Bblp83HTb 'l9p93 p83p9W8IOWyiO CnOC06HOCTb M8I'-

HHTHOI'O cnei<TpOM9Tpa, BbiJ:ten!IIOW9I'O aTOT ny'IOK: 

u =~·p·(~). 
Rp ap P P. ( 1.2) 

AnnpOKCHMHpyst npo6er MIOOHOB B yrnepoue R (r CM-
2 

C) <jlopMynol\ 
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R = I 58 ·10-B 
1-' • 

3,39 ( 
p • p B M3B/CJ • (1.3) 

nparonaoll s aRTepsane 2 M3B < TIL < 30 

= 3,3J ( ~) 
p 1-' 

M3s, c TO'IROCThJO, nyqwell IO%,nony'IBM 

rJ 
Rp 

• Rl-' • 
(1.4) 

nonaaSI nacnepCBll npo!Seros onpenenSieTCSI cyMMOll nacnepcall, o6ycnosneHHbiX 

cTparrnaaroM • paa6pocoM aMJtyn&ca a, cnenosaTen&ao, 

rJ =~ =111.5·(2)
2 

+ 
R RS R p p 1-' 

-4 
18,1. 10 l 

TO, I 
IL 

I> 

• Rl-' ( T 1-' ). 

nPI1Jl0)1(EHI1E 2 

(1.5) 

Paa6poc npo6eros MIOOROB R938TOpMOlK9HHOrO ny'IKA MOlKRO npa6nB311T9nbRO OIIBCATb 

aopMan&RbiM pacnpeneneaaeM 
( R- Ro) 2 

No dn _ _ _ 

-dR - ,;-r;: 0 R o 
. e 
-~ 

RO (2.1) 

2 
rne R0 a u R

0
- coOTseTcTseaao cpenaee aaaqeaae a nacnepcaSI pacnpeneneRBSI npo6eros 

nepsa'IHOro ny'IKB, a N 0 - nonaaSI HHTeacasaocTb MJOoaos s ny'IKe. Torna pacnpenene-

RBe MJOOHOII no npo6eraM nocne <jlan&Tpa Ton!IlHHOJO R 0 
R2 

No dn _ _ 

dR - .,(2;. rJRO 

rne R > 0. 

. e 
a2 

"' . (2.2) 

,llnSI OlleRKII BRT9HCRBHOCTB ny'IKA MenneHHbiX MIOOHOB H 38SHCRMOCTB ee OT HMTiynh

CB MenneaRbiX MIOORos nepellneM OT pacnpeneneRBH no npo6eraM K pacnpeaeneaa10 no aM;.. 

nyn&caM, BCTIOnh3YSI npa6nHlK9HHOe COOTHOW9HB9 M9lKAY npo6erOM (B r / cM
2 

Be ) H HMny nh-

COM MIOOHA (s M3s/ c) -e a, 39 
Rl-' = 1,73. I 0 • p 

cnpaseanasoe anSI MIOOHos c 3Bepraell s aaTepsane 2-30 M3s. Torna 
R 2 

dn dn dR 
(i""i) = dR . (i""i) = 

-~ 

2,34· 10-o.~o . e 2 uRo 
rJ 

R O 

2, 39 
p 

(2.3) 

(2.4) 

KpoMe Toro, cnenyeT y'leCTh, 'ITO MIOORbl, npowenwae CKS03b <jlan&Tp, aMeJOT yrno

syJO paCXOAHMOCTb, o6yCnOSII9RHyJO MHOrOKpATHbiM KynOROSCKHM paCC9 SIHH9M B OTIHCbiBAe-

MYIO BbipAlK9RB9M 02 

dn ,. 20 < 02> 
-- =--· e T 

dO < 0 2 > (2.5) 
T 

18 



r11e - 'IBC110 MIOOB08 c saepraeil nocne TOpMOlKelllul T , OTJ<1IOBB8UIBXC!I 

B peayiibTaTe pacce!IIDI!I aa yron 8 aBTep8ane (), 9+ IJ.(J 
--2-

• A V < () T > - CpB,llBOJ<8a.llpa-

TR'IBhiil yron MHoroJ<paTaoro pacce!lllll!l Taxax MJOOBOB, · 0'!e8BJIBO, aaperacTpapo8aHbl 6y-

.llYT 11Blllb MIOOHb10 nonaAAIOillBe 8 yrnoay10 anePTypy yCTaH08J<R () 
0 

, non>! 7] TAI<BX 

MIOOH08 pasHa 

(2.6) 

2 2 
Tal< J<aK npAKTB'IeCKB () O << < () T > • 

cpenaeJ<8anpaTa'IBoro yrna MBoroKpaTaoro pacceRBBa MJOOB08 

npB BX TOpMOlKOBHB OT Ba'lallbHOil 9Hepraa nopHJtKa 100 ~98 110 KOHB'IHOil 9HeprBB 

rne 

1jj R 

J<8
2
(T)>dT= /<S 2 (R)>dR, 

T l R 1 

< e 
2 
> = 

0
• 157• Z . ( ~ + 0. fn [ L 13. 10 

4 
• Z •h A-t· R • fl- 21 ·· 

A(pv) 

(2.7) 

(2.8) 

1101 
8 IlOClle,llHell <jJOpMYne, B3HTOll B3 pa6oTbl , Z H A - COOTBBTCTBeHHO aTOMHblil 

HOMep a aTOMHbili 8ec TOpMOOSIIIlero 8emecT8a, a p · v - npoaaeeaeaae BMnyiibca llA CKo-

pOCTb 'laCTHilbl, 8bipalKeHHoe 8 ~98, nnll Be 8Il110Tb .llO 9HeprBJI MIOOHOB 100 ~98 

C TO'IHOCTbiO - 5% Cnpa89.ll11H8a npa611BlKeHHall <jJOPMYlla, C8ll3bi8aJOillall npo6er 'laCTHilbl 

B r. CM-
2 

H P•V 8 ~98 

OTKyna 

R e ~ 72 • 10- l ( p V) l,S 
5 

0 

(pv)
2 

=0,42· 10 3
• R 1

'
08 

nonCTaBliH!I (2,8) H (2,10) 8 (2.7), Il011Y'IBM 

< ()~ > = 0,156(~- Ro:oa )=0,451 (p-0,27.!.p~0,27t). 
I 0 

(2.9) 

(2.10) 

(2.11) 

Cna6oMeHlii01UaliCR norapatjlMB'IeCKaR <jlyHKIUIR 8 nonaHTerpallbBOM Bbipa>Keaaa npa 9TOM 

6bma aaMeHeHa ee MaKCBMaiibHbtM aaaqeaaeM =15 (npa R
0

z38 r lcM2 Be a fl= 0,3 ), 

'ITO IlPB80liHT K He60IIbliiOMy 3aBbllii9HBIO 3Ha'IeHBR < () ~ > 

TaKBM o6paaoM, peracTpapyeMall HHTeHCB8HOCTb MIOOH08 

R2 

N = ~ ·f'..p • 7]= 5,2·10-~ ~ · e 
dp a R o 

20"
2 

2 , 39 
Rep 

19 

pa8aa 

2 
(Jo·f'..p 

- 0.2 71 -0, 2 71 
p -p 

0 

(2.12) 



HaTepean BMnyn&coe ~P onpeAenBeTCB e o6meM cnyqae paapernaJOmell cnoco6uo-

CTbJO OTIUIOBBJOIIlero MBrBBTa (~ p/ p) I' • paapernaJOmell cnoco6uocTbJO no epeMeaa nponeTa 

(~ p/ p) • flpB aTOM B03MOlKBhl JIBS Xp8liBBX Cnyqag; 
I 

(~) « (~) 
p p. p I (2.18) 

B 

(~) » (~p) 
p p. p I (2.14) 

Tax Kax ( ~ p) I CBSI38B8 C p83p8lD81011lBM epeNeBeM CXBMhl COBD8!18BBB BhlpaJKe-

HHeM 

( ~p) = (~). y 1+(~)2 
p 1 ml' ml' 

~t·c 
-f-

r11e ~ t s 2• r - nonyrnBpBB8 XpBBOll 38J18plK8BHblX COBD8JIBBBii, 8 

(2.15) 

-11nuaa 6a3hl nponeTa, 

TO O'IBBBJIHO, 'ITO ycnoeue (:l,18) 03H8'<8BT, 'ITO BCe '18CTBDbl, Bhl!leneHHble OTKnOHBIOlllliM M8rHB-

TOM1 nODHIIYT B BBTepean epeMBHB 

coena!leBaii, B aTOM cnyqae 

~ ~ , onpeAenaeMbill paaperna10meii cnoco6aOCTbJO cxeMhl 

L\p=(~l • p 
p I' • R2 

2U2 

(2.16) 

B T8K K8K B BHTepeane aaeprHli T < SO Mae e R o ~ 1, 
I' 

1 TO 3llBHCB MOCTb HH-

TeHCHBHOCTR Mell,neHHbiX MIOOBOB OT RMfiY11bC8 HMeeT BR.ll 

3,39 

N- p 
-0,271 0,271 

(2.17) 
p -p 

0 

B cnyqae (2.14), KOr!la B3 ecero HHTepeana HMnyn&coe '<BCTHD, Bb!JieneHHbiX MarHll-

TOM, CXBM8 COBD8JIBHBii perBCTpHpyeT TOnhKO '18CTHDbl 0 p836poc BpBMBHH nponeT8 KOTOpb!X 

nona11aeT e HHTepean L\ t 

B 

~ 2 ---
~ p = ( ____£_) • p = ~ • y 1 + ( £..£_ )2 • ~.£ 

p I ml' ml' f (2.18) 

p •• ,. ·vl+ < ~>2 
m (2.19) 

N-
-0,2'1 1 - 0,271 

P -P o 

<l>aKTH'tecKa ycnoeae (2.13) oauaqaeT, '<To, uanpuMep, nnB ( ~) = 10%, 6aabi 
p J1 

5 M a MBHHManhaon aaepraa 'll' = 5 Mae ~~ nonlKHO 6b!Tb Maoro 6on&rne 8 aceK, 

a nnB BbmonaeaaB (2.14) e Tex lKB ycnoeaHX a M8KCHM8nhHOA aaepruu Tl' = 15 Mae ~~ 

nonJKao 6b!Tb Maoro MeHhrne 3 aceK. Qqeeunao, 'ITO a peanbHOM cnyqae, Korna 

~ t ~ 5 - 10 HCeX, 38BHCIIMOCTb !iHT 8'!C lfBHOC'rll OT I!MnynbC8 HBXOJIBTCSI M8lKJIY paCCMO'~

peHHblMH Kpai!HHMB cny'IBBMB, 
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PHc. I. 3aBHCHMOCTb cpenaeJtsanpaTH'IHOI! ¢lrYJtTyanHH oR npo6era MIOOHOB B yrnepone 

OT aaeprHH T p. • KpHBble tipHBeneHbl nns aecKOnbi<HX 3Ha'leHHI! OTHOCHTenhHOll 
¢nyi<TyaUHH o ·p/ p HMUynhCB MIOOHOB. 
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Puc. 2. CxeMa cjlopMaposaaasr Dy'l][a H paaMemeRHSI annapaT}'pbl. CU - caaxpouao:noTpoa, 
Ml, M2 - OTJ<nOJulmHe MaraaTbl, 3 - csaauosa11 aamaTa, 3C - aamHTHBSI cTeaa, 
K - JtonJIHMaTop, BT - BaKYYMHble Tpy6hl Meaoaaoro ny'<Jta, YIK - aoaaaauaoa
BAll KaMepa, <I> - TOpM03SimHII cjJHllbTp, C

1 
C

2 
C

3 
- CUBBTHTITISIUHOHRbl9 C'19T'IHKH

0 

MK - cjloJCycapyJOmag MBPHBTBBSI JtaTywo:a, Mlll, MJI2 - XBBIIPYTIOllbHble MaraaT
Bble naB3bl, PK - pa3pSIIIBBSI KaMepa, YC - ycanaTellb cseTa, peracTpapyJOmag 
cjJOToxaMepa a 6noxa anexTpoaaoll annapaTYPbi. 
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2·103 ~if· ceK-' Ro1i 
l 

oo3 

0 , 
0 fO 30 50 60 70 20 

R, zjcH 2 Cu 
PHc . 3. DH<jMpepeHn HanhHSR KPHBaR npo6era B MenH, H3MepeHHBH Ha Me30HHOM ny'lKe 

C HMDYnbCOM 178 M3B/ C. 

l 

N 
f600 

800 

401 

01 I I I I I I I I I I I r==--.a--
0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6 

R,z/cl'f2fle 
PHc. 4. 11 HTerpa11bHB SI KPHBBR npo6era MJOOHOB c a HeprHe il 15 M a B B anJOMHHHH . 

C TpenKoli y Ka3aHo pa c 'le THoe 3 Ha'leHHe npo5era MJO OHOB c T /l = 15 MaB. 

24 
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.N r ~, 

80 

60 

"& =9,1 M.;G 

r 
0 -

0 5 fO iMe,a 

Pac. 5. 3aBHCBMOC:Tb c'leTa TenecJ<ona ar TOJ<a OTJ<noHmomero MBrHHTa M2 npH 
HACTpObe DO Bp8M8U npOilwra HB perHCTpBiliiJO MIOOHOB C 3HeprHell 7 MaB. 
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7j,=4,31'136 
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li!=5,61'136 
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6 10 C.z,a 

120 100 200 
R, HZ/cM2 ne 

Pac. 6. PerBcTpauBH MJOOHOB c aaepraell 4,3 Mas. a) C'leTHaSI xapaKTepBCTBJ<a 

TeneCKOUa. 1 - perHCTp8UBSI MJOOHOB B <jlOH cnyqaJIHblX COSU8Jl8HBJI. 2 - <jlOHC>

BWJI C'IST. 6) 3aSBCHMOCTb C'I8T8 TeneCKOna OT TOKa OTKUOHKJOmero MarHHTa 

M2 npB aacTpoliKe no speM eHH nponeTa Ha peraCTpaUHJO 4,3 Maa. CTpenKaMH 

YK438HW paC'I8THOe nonOlK8HH8 UHK8 MJOOHOB H TOK, npH KOTOpOM 11 - M830HW 

BM810T Sp8MSI nponeTa, COSfl8Jl8JOmee CO Sp8M8H8M nponeTa MJOOHOB. 

c) YI HTe rpanbHaSI KPBB8SI npo6era s anJOMHHBB. CTpenKoll yxaaaao pac'le THoe 

aHa'leuae npo6era. 
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P,I'I•Gjc 

P ac. 7. 3aSBCHMOCTb BHTeHCHS HOCTB nyqKa MIOOHOB OT HMUYnbCa S HHTeps ane 

30 - 70 Mast c. 
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P 11c . 8. 

l 

./'{ 

ISO 

100 

50 

a .0 2,1 u •• 6 2.z a 5 
6 i,.z,a 

./{ 

20 

10 

7,5 10 i,.,,a a.~ 0.6 R,llc"' Rf 0 2,5 
d c 

PerHc TpanH!I MJOOHOB a aapHBHTe 3. a) C'leTHBSI xapai<TepBCTHI<a Teneci<oua 
np11 peracTpauBB MJOOHOB c T li = 7 M<IB. CTpeni<oii yKaaaHo aanpSilKeRBe, npH 
KOTopoM CHBManacb KpHaa>r b • a) Kpaaag no TOKY M 2 , T li= 7 Msa. 
c ) l1HTerpanbH8>I KpHBBSI npo6eroa a anJOMHHBH, T li = 7 M3a. n) KpaaaSI 

no TOKY M~ , Til~ 4,3 M3a. 
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Pic. 9. CxeMa aaona IIY'IJt4 a Jtawepy I OII'l'I'Iecu>r cxewa l1PK. 
1 - BBI<YYMll8>I Tpyoa M83011BOro ny'IJt80 2 - pa3p>IJ1118SI 1<8M8p8 (nnOCKOCTI 
sneJtTponoa napanne1!hBbl nnocJtOCTB pacya~ta), 3-4 - aep~tana onTa'l:ecJtoii 
CX9Nbl 1<8Mepbl, 5 - UOJIYnp03p8'1H09 aepJ<ano, 6 - MROrOJt4CI<8JlHblii 3JI9KTpOBIIQ
OUT11'19CJ<Bll npeoopa30B&Te11h (30n), 7 - lj>OTOI<8TOJ( 30na, 8 - BbiXOJlROii 

3J<paa 30na, 9 - axonRoil oo'ioeJtTBB, 10 - o!S'!>eJ<TBB, nepeHoc>Illlllii ycBneaaoe 
aao6palKeRBe aa ljloTonneHJtY, 11 - perBCTpBpyJOma>r lj>OToJ<aMepa (P<I>K), 
12 - nepenaJOmaa Tpy!Sxa TeneBBaBOBROro TpaKTa, IS - o61>e1tTBB, nepeaocSI
mBII Bao!SpalKeiiBe c 3J<paaa 30na aa lj>OTOIUITOJl nepenaJOmell Tpy6u, 
14 - o6'J>eKTBB, C03J18JOIUBA 11300p8lK911119 3ltp8R8 Jl.IISI BB3Y811hHOrO ltOBTponSI, 
15 - OJtyngp, 16 - TaCT A.IISI R8CTpOAKB 30na, C 3 - nocnenllllil C'leT'IBit 

TenecJtona, BhlllenSIJOmero IIY'IOK, CK1-CKS - TenecKon cnaaTannSIUBORHbiX 
C'19T'IHKOB, BbiJ19nSIJOIUBil 38pSI lK9HRble '18CTBilbl J<OCMI'19CJ<Oro B3ny'leHB>I. 
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Pac. 10. 06maft BRA yCT8HOBKI. 

l 
30 

Pac. 11. 06maH cxeMa • 6noi-cxeMa sneKT)lOHHKH HPK. 
1 - cxeMa 6noKHPOBKB sxo.na H ynpasneHHH P<I>K, 2 - 6noK HMny1lbcaoro 
naTaHJIH 30na H aanycxa rBBH, PK - paapsmaaa KaMepa, M.C. - Mar
HHTHbiA conenoa.n 30na, C1-C3 - c'leT'IHIH, BhinenHmae Me3oBHbiA ny'loK, 
CK1-CK3 - C'leT'IHKH, BbiAenmomae 'ISCTHUbi KoCMH'IeCKoro B3ny'leaas, 

CC - cxeMbl cosna.neaaA. 
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PRe. 12. <I>OTorpa<jlHsr Tpexa penSITHBHeTCxoA 'laeTHllbl" J<OCMH'<eeKoro H3ny'leHHSI, 
To'IKH, YX838HHb19 eTpenJ<&MH, eOOTBOTCTBYJOT HeOHOBbiM naMnaM, yeTa

HOBneHHbiM IUl nneJ<eHrnaeOBbiX eTeHI<ftX X4M9pb1. JlaMllbl 1-3 YCTaROBneBbl 
sa 6oxoaoA rpaax ab (pH e. 9), naMnbl 4 - 6 - sa rpaBB c d • P aeeTo
ruue M9)1{ .D:y n&Nll8MB 4-5 eOCTaBnSieT 29 eM. 

1l 1r 

~ \ 

P •e. 13. <I>OTorpa<jlRSI Tpexa .,- -Meaoaa e aaeprBeA 15 M aa, npoxonmuero 'lepea 
xaMepy. 

32 

JA. )'-

PRe. 14. <I>OTorpa<jlBsr OCT8HOBKH MlOOHa B HeOHe e nocnenytoiUBM p.-+ evv paenanoM. 
CaeTSIIU&SICSI o6naeTb aa neaoA npoeK!lBB o6yenoaneaa <jloBOBhiM e-'leHBeM 

axonaoro exaa. 

)A\ f~ 

PRe. 15. <I>OTorpa<jlBII OCTaaoaxa Mtooaa a aeoae, nonY'IeaaaSI npB noHBJKeHHOM 

raaoaow yeHneo•. 
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Pzc. 16. ci>OTorpa<j>BII OCTAHOBKB MIOOH8 B Heo.Be C nocneA)'IOlll.IIN 34XBaTON MIOOH4 
~pow 11 zcnycxaaaew T~enol sap~eazol qacTBn~. 

Pac. 17. ci>OTorpa<j>z.H <j>oaonoro an:eJtTPOBA n xauepe c apeMezew qyBCTBBTellbHOCH 

nop~Jta 10-4 ce~t. 
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