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Kakx wu3BecTHO, KOXDGUIIMEHT TPETOMIICHHS
PEHTI€HOBCKHX Jy4eil B BEIIECTBE HE3HAYUTEIHbHO
OTJIMYAETCs OT €AUHMIIBI, IOITOMY B T€YEHUH TIOUYTH
CTa JIeT MOCJie OTKPBITHS PEHTI€HOBCKUX JIydeil mpe-
JIOMIISIIOIIAsE ONTHKA B 3TOM JMala3oHe CUMUTAJIach
HeaddexruBrHoi. U Tompko B 1996 rpymma poccuii-
CKAX W HEMCIKHX HCCIIAOBATeNCH OMmyOIMKOBaIH
pabory [1], re Ob1a chopMyIupoOBaHa HIES MHOTO-
AJIEMEHTHOW MPETOMJISFOIICH PEHTTCHOBCKOM JTMH3BI
U TOKa3aHa ee TMpakTHYecKas pealu3anus. OTa
paboTa mOCKIy)XHJIa OCHOBOH IUIA PAa3BUTHS HOBOTO
HaIpaBJICHUS B PEHTTEHOBCKOM ONTHKE — MPETOMIIS-
IOLEH PEHTTeHOBCKOM onTUKU. MHOrosnemMeHTHast
MIPEJIOMIIIONIAs PEHTIEHOBCKAsl JIMH3a COCTOUT W3
6onbmoro gucia N (o1 50 10 350) ITBOSIKOBOTHYTBIX
MUKPOJIMH3, BBHITIOJIHEHHBIX W3 MaTepuaia ¢ MallbiM
MOPSAKOBEIM HOMepoM. Mcmonb3oBaHue OOIBIIOTO
Yycia MUKPOJIMH3 MO3BOJISIET YMEHBIIUTE (JOKYCHOE
paccrostare B N pa3 1o CpaBHEHHIO CO CIydaem
OOHOW JIMH3Bl. MHUKpPOJMH3bI HU3TOTABIMBAIOTCA W3
MaTepuaia ¢ HeOOJBIINM IOPSIKOBEIM HOMEpPOM,
YTO CBSI3aHO C TE€M, YTO B ITOM cllyyae MoKa3aTelb
MPEJOMIICHUS. [UIS PEHTTCHOBCKUX JIyded 3Ha4H-
TEJBHO MPEBBIIIACT MOKA3aTEIh OCIA0ICHIUS.

B HacTosiee BpeMs CylecTBYET LEJbIH psi CI0-
co0OB M3rOTOBJICHUS JIMH3: CBEPJICHUEM, MPECCOBA-
HHEM, C HCIOJb30BaHHEM MeToma jiurtorpadmu. B
HUUTIDIT um. A.H. CeBuernko BI'Y Obwio mpemto-
XKEHO (POpPMHPOBATH JBOSKOBOTHYTHIE MHKPOJIHH3BI
BHYTPU CTEKJISIHHOro Kamwuisipa. Maes oxazanach
MIePCTIEKTUBHOM — yIalloch  pa3paboTaTh W U3rOTO-
BUThH JIUH3BI, (POKYCHPYIONINE PEHTIEHOBCKHE JIyYH C
sHeprueit poroHoB oT 8 k3B 10 20 k3B B naTHA pas-
MEpPOM OKOJI0O OJHOTO MHUKpomerpa. DokycupoBka
M3ITyYEHUsI OCYIIECTBISIACh HA CHHXPOTPOHHBIX
WCTOYHUKAX W3Ty4eHHs, TAe HUCIOJb3YeTCs] MOHO-
XpOMAaTUYECKUI PEHTI€HOBCKUHA My4oK. JIMH3BI fB-
JISTFOTCST KOPOTKO(OKyCHBIMH (5-10 cM it POTOHOB
¢ sHeprueit § K3B) ¥ MO3TOMY MOTYT OBITH HCIOJIB30-
BaHBI JUIsl (DOKYCHPOBKH W3Iy4eHUs] OT JlabopaTop-
HBIX MHUKPOQOKYCHBIX ammapartoB. [I0CKOJBKY H3ITy-
YEHHE B 3TOM Clly4yae He SIBJISIETCS MOHOXpOMaTuye-
CKHM, TO HEOOXOINMO VyKa3aThb TpeOOBaHHUS K
MOHOXPOMAaTHYHOCTH IMydKa, TpU KOTOPOM BO3-
MOJKHO TIOTYYCHHE PEHTTCHOBCKUX MUKPOITYIKOB.

Panee B [2] Hamu OblIa Moka3aHa BO3MOXHOCTh
MONYYCHHSI PEHTTEHOBCKUX MHKPOITYYKOB OT Jiabo-
PaTOPHOTO MUKPO(OKYCHOTO PEHTTCHOBCKOTO aria-
paTa c UCIIOIb30BaHHEM MHOTO03JIEMEHTHOH MIPeIoM-
JIAIOIIEH pEHTT€HOBCKOM JIMH3BL.

[puHIUIE pabOTHI MPETOMIISIONICH PEHTTCHOB-
CKOW JIMH3BI CXOKH C ONTHKOM BUAMMOTO CBETa —
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PEHTICHOBCKAs JIMH3a MO3BOJISACT MOJIyYaTh M300pa-
KCHUS, KAK UCTOYHUKOB H3JIyUCHHUS, TaK U 00BCKTOB
Ha HyTl/l HpOXO)K[leHl/l}I l/l3ﬂy‘{eHl/lﬂ, SABJIAOUIUXCS B
3TOM cnyqae T.H. BTOpI/I‘{HblMl/l HUCTOYHHUKAMU. TaK,
€CJI UICTOYHHK U3JIyYeHHUs] UMeeT pasmMep S | pacrio-
JIO)KEH HAa PACCTOSHUM @ OT JIMH3bL, TO TIOJOKEHUE
n300pakeHNs MCTOYHWKA OTHOCHTEIBHO JIMH3BI H
ero pasMep Si; HaxOmATCA W3 CICIYHONIUX
COOTHOIICHUH:

11 1,
a T @)
f
L 2
p )

rae b — paccTosiHre OT THH3BI 0 IOCKOCTH n300pa-
xenwst, T — (oOKycHOE paccTOsSHHE PEHTTCHOBCKOM
JuH3bl. DOKYyCHOE pacCTOSIHME PEHTTEHOBCKOM
JIMH3BI PACCUUTHIBACTCS KakK:

f=R/(25N) , ?3)
rae, N — 9ucno oaMHOYHBIX JHH3, R — paanyc kpu-
BU3HBI JINH3BI, O - IEKPEMEHT [OKa3aTeJIs Ipejomiie-
HUSL. U3 coorHomennst (1), KoTopoe sBIsieTCS
(OpMyII0ii TOHKOMH JIMH3BI, CIIETyeT, YTO €CIIH PacIio-
JIOXKUTh UCTOYHHK M3IY4CHHUS HA paccTosHuu a > 2f,
TO N300paKEHNE NCTOYHUKA Oy/eT YMEHBIICHHBIM.

B [2] B kauecTBe WCTOYHWKA PEHTTEHOBCKHUX
Jy4el HCIIONIB30BaTach rajulieBass MUKPOGOKyCHas
Tpyoka «Metal Jet» (Excillium™) umerormas pasmep
(okycHoro narHa — 20 x 20 MKkM?.

B kadecTBe ONTHYECKOTO 37IEMEHTa LI (POpMU-
pOBaHUS PEHTTCHOBCKOTO ITydKa HCIOIb30BAINCEH
paspaborannas B HUUIIDIT um. A.H. CeBueHko
BI'Y MHOroanemeHTHast IpeaoMIIIONIas peHTTeHOB-
ckast muH3a. Jluaza cogepxut 161 IBOSKOBOTHYTYIO
cepruecKyIo SMOKCHIHYI0 MHKPOJIMH3Y C pajuy-
COM KPUBH3HBI TOBEPXHOCTH paBHbIM 50 MKM. PeHT-
TEHOBCKas JIMH3a pacriojiarajach Ha pacCTOSHHUU & =
715 mm ot ucrounmnka. PacuetHoe GpokycHoe paccrTo-
stHAe THH3HI (hopMyra 3) IUId SHEpTHH TaJaroIlnX
¢doronoB 9,25 k3B cocrauio f = 54,9 mm. [Tonoxe-
HHE TUIOCKOCTH n300pakeHuit nuu3bl (D = 59,5 Mm)
paccuutsBanock 1o gopmyne (1). Ha atom paccros-
HUM OT JIMH3Bl paclojarajach pPEeHTTCHOBCKas
kaMmepa. B cooTBeTCTBUM € JAHHOU IEOMETpHUEi
MOJKHO OXHJIaTh, YTO B INIOCKOCTH N300paKeHHMIA OY-
JIET HAOJII0IaThCsl yMEHbIIeHHOE B b/a = 12 pa3 u3006-
paKeHHe UCTOYHMKA m3nyuyeHus. [IpoBeneHHbIe Me-
TOJIOM «HOXKa» U3MEPEHUS pa3Mepa PeHTIEHOBCKOTO
My4Ka B INIOCKOCTH M300pa)KeHUs IOKA3aJlv, YTO OH
paBeH 2,4 MxM. B paborte [2] pazMep peHTTEHOBCKOTO
Iy4Ka OMNpeAesyics NpH TOMOLIM AETeKTopa,




Cem;u}z 1. H3M€pumeflbl—lble cucmemsl U npu6opbl, mexnudeckue cpedcmea be3onacnocmu

KOTOpBIH OBII HACTPOEH Ha 33/IaHHYI0 JHEPIHUI0
tdotonoB (9,25 k3B). TlockombKy B IKCIEpUMEHTE
WCITIONIB30BANICS  TTOJIMXPOMATHYECKUN PEHTTEHOB-
CKUH IIy9OK OT pEHTTEHOBCKOM TPYOKH, TO BO3HUKAET
BOIIPOC O Pa3MBITHH PEHTTEHOBCKOTO IyYKa BCIIEA-
CTBHE XpOMAaTHUECKUX abeppartiii JTHH3HI.

Ha pucynke 1 mokazano ¢popMUpoBaHHE PEHTTE-
HOBCKOTI'O ITyYKa PEHTI€HOBCKON JIMH30M IS CITydast
MOJIUXPOMATUYECKOT0 MMy4Ka N3Ty4YeHUSs.

CRL

polychromatic
beam

Pucynok 1 — Cxema ¢popMupoBaHue peHTT€HOBCKOTO
ITy4Ka IPEeTOMIIIONISH IMH30H A1 cirydast
MOJINXPOMATHYECKOTO PEHTI€HOBCKOTO IyJKa

@DOTOHBI, KOTOPHIE PAa3JIMYAKOTCS OHEPIUEH,
(hOKYCHPYIOTCSl JIMH30M B pasiMYHBIX TOYKAX Ha
OIITHYECKOl ocH, 0603HaueHHBIX Kak f. u f+. [upuna
pEHTTeHOBCKOTO mMy4ka B¢ BecrmencTeme xpomarmde-
CKMX abepparuii JWH3B MOXXHO pacCUWTaTh W3
TEOMETPUYECKUX  COOOpaKeHWH 3Has amneprypy
TUH3BI Detf

Be= Deti — (2 Dest/ £)(FF / (F. + ), )

rme f. .= f £ Af, Af- pasaunra Mmexny GpoxycHsIME pac-
CTOSIHMSIMH JIMH3BI JUIS IBYX 3HAa4eHHMil sHeprum ¢o-
ToHOB. Ilockonbky 3Hauenue f ~ E2, rae E-sHeprus
¢doronos, To Af/ AE = 2f | E. Orcrona mjist MUpHHEL
peHTreHoBcKoro my4ka B¢ momydaercs cnenyromiee
3HaYeHHeE!
Bc: Deff AE/ E (5)

IIpoBeneHHble pacyeTsl MOKa3ajH, 9TO anepTypa
paccMaTpuBacMON JIMH3BI M3-32 MOTJIOLICHHS Def
paBHa: Dert = 80 Mxm a1t GOTOHOB € 3Heprueit 9,25
k3B. Jlns Toro, 4ToObl IIMPHHA TTyYKa COCTABISIA
Bc~ 1 MxM HeoOxonumo, uToObl napamerp AE pas-
s 0,115 k3B, a mapamerp AE/ E papnsucs
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1,24x102. Takum 06pa3zoM, JUis MOJYHEHHs] PEHTTE-
HOBCKOT'O ITyYKa MUKPOHHBIX Pa3MepoB HEOOXOANMO
WCIIONIB30BaTh KPHUCTAJI MOHOXPOMATOp, KOTOPBIHA
1enecooOpa3sHo MOCTAaBUThH IEpel] PEHTTEHOBCKON
JIUH30. HarpuMep, TpadUTOBBINA, KOTOPHIH XapaKTe-
pHU3yeTcsl OTHOCUTENHHO BBICOKUM KO3()(HUITEHTOM
OTpakeHHsI W obOecreunBaeT TpeOyeMylo CTeleHb
MOHOXPOMATH3AIIHH.

Bropo#i dakrop, KOTOphIi HEOOXOIMMO
YUUTHIBaTh TP IIOCTPOCHHH  (DOKYCHPYIOILIEH
CHCTEMHI - 3TO ceprdeckue abepparyu peHTTeHOB-
CKO¥ rH3bI. MeToinKa pacyera chepuuccKux adep-
pauuii uznoskeHa Hamu B [3]. OHa OCHOBaHa Ha pac-
CMOTPEHUH TPACKTOPHI JTydeil, KoTopble (hopMHUpyeT
(hokabHOE TIATHO PEHTTCHOBCKOW JIMHABEI.

B tabmnwie mpuBeneHBI pacCUNTAHHBIC 3HAYCHUS
paxnyca peHTT€HOBCKOIO ITydka Rms B pokyce JIHH3BI
B 3aBHUCHMOCTH OT pajunyca auadparMbl Ry s ciy-
Yast JIMH3HI, KOTOpasi HCIOIb30Bajach B [2].

Rd, MM 15 20 25 30
Rms, MKM 0,17 0,4 0,78 1,35

W3 Tabnuusl BUIHO, YTO ISl TOTO, YTOOBI OCYyIIe-
CTBUTH (DOKYCHPOBKY PEHTTEHOBCKHX Jy4€il B ISTHO
pasmepoM | MKM HEOOXOAMMO HCIIONB30BaTh JHa-
(parmy ¢ paguycom oTBepcTHsl, paBHbIM 20-25 MKM.
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AJITOPUTM MHOT'OKAHAJIbHOM ®UJIbTPAIIMA ITPU OTKA3AX JATYUKOB
HA OCHOBE METOJA HAUMEHBIINX KBAJIPATOB

Aprembes B.M., HaymoB A.O., Koxan JL.JL.
Hucmumym npuxnaonou gusuku HAH benapycu, Munck, Pecnybnuxa bBenapyce

BBenenne. MHOrOKaHANEHOCTh WM HH(pOpMAa-
UOHHAsT U30BITOYHOCTh CHCTEMBl BO3HUKACT MU
M30BITOYHOCTA JATYMKOB M HEOOXOoaMMa Ul €€
0TKa30yCcTOUNBOH paboThl. OOIIas METOIMKA pete-
HUS 337129 QUIBTPALMK B YCIOBHSAX OTKA30B JaT4YH-
KOB M3JI0’KEHA B MyOJIUKALUSIX IO TEOPHH CHCTEM CO
ciydaitHOH cTpyKTypoii [1, 2]. B umeromuxcs pabo-
TaxX HMCHOJB3YEeTCSl CTATUCTUYECKUH MOAXOM, B TOM

Yuclie Ha OCHOBE MeTopoyiornu ¢uiabrpa Kanmana
(®K), uTo 3aTpyIHSET pelICHNE 33/1a4i B pPEaJbHOM
MacmTabe BpeMeHH.

B nactosmeli paboTe paccMaTpuBaeTCs CiIydan
BHE3AITHBIX OTKA30B C X 0OHAPYXCHHUEM TI0 Pe3yIb-
TaTaM W3MepeHui. Pemenne coctouT B oOHapyKe-
HUM W UCKIIOYEHNM KaHajJa C HEHUCIPaBHBIM
JaTIAKOM. ITpn 3TOM MIPOU3BOUTCS
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