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UCNONL30OBAHUE HOBbLIX KOHCTPYKUMOHHLIX MATEPUAIIOB
NMPU M3roTOBNEHUU BPALLAKOLLKUXCA AHOOOB OUATHOCTUYECKUX

PEHTTEHOBCKWX TPYBOK

AHHOTAUNA

CraTha MOCEALICHA MPHMEHEHHID THTAHOBOMH MOMUTOMKH MPH H3rOTOBISHHH BPAINAIOLIEroc AHOMA AHAMHOCTH-
4ecKOi peHTreHoBckoll TpyOkH. B cTaThe NpHBEASHEI Pe3yALTATE METALNOrPAdhHYECKOTo aHANTHIA KOMINO3HIHON-
HOTO aHOMA, H3TOTOBNEHHOrG W3 THTaHa, MonubaeHa u sonbpama. Taxse npueegens ofocHosanus subopa THTa-
HA B Ka4eCcTBe MaTepHANa NOMTOKKHE AHOMA H NMPEACTABICH CPABHHTENLHEIT aHANHS TeMMEPaTYPHEIX MONeH Nnpu
IKCIUTYATALIMH JBYX AHOMOR, BRIMOJHEHHEIX HA OCHOBE THTAHA M MONHOIeHA.

Anoast pentrenosekux Tpybok (PT) seicokoii
MOLIHOCTH, HCMONE3YEMBIX B MEIHLMHHCKOH H ApYrHx
oBnacTAX TEXHHKH, KAK NPABUIIO, BRITIONHAIT H3 M0/~
JIOWMEKH W MMIIEHH Ha ocHoBe Bonb(pama. OcHosHOM
npobnemoil NpH MITOTOBIEHHUH M IKCTUIYATALMH Ta-
KMX aH0[0B ABnfAeTca obpasopanHe TPeLHH H OTCHO-
enuii MaTepuana Ha doxycHoll NopodKe H3-3a Cylle-
CTBEHHO HepaBHOMEPHOCTH €€ Harpeea, a Takme 3a
CUCeT PasHULB! KO3(PHUIIHEHTOB TEPMHYECKOT D pacilii-
peHMs MaTepHAIOoB OCHOBBI AHOMA H ero MULIeHH. DTo
MPHBOOHT K CHHACHHID MOOIHOCTH PEHTIEHOBCKOIO
M3MYYEHHA H YMEHBIUEHHIO pecypca aHofaa. Pemmts
JaHHylo npobieMy pasnHYHEIE ABTOPH! NBITAOTCA 1Y~
Tem noabopa MaTepHANIOR MHILIEHH ¥ NOTOKKN aHO-
Jla, & TAKKe COBepIIeHCTROBAHMNEM criocoBoB MX H3ro-
Tosnenud. [o pesynsratam avanusa [1]-[9] 6sinH BEI-
ABJICHBI DA3NIHMHBIE cnoco0sl H3TOTOBIEHHA aHOOOB,
OJHAKO BCe OHM 0071a1a1oT ONpeAeeHHBIMH HEOCTAT-
KaMH, TAKHMH KaK:

*  paspylleHie MATEPHANIOB MHIIEHH W NOIOKKH

(nossnense Tpeuwuu) B 30He GoKyCHOH QOPOKKH

MpH 3KCONyaTauuy Ha Gonblumx MouHocTax [2];

* TOBBIIEHHOE CONEPRAHME Ta300DPa3vIoUIHY MTpH-
Meceil B anose, 4TO co3ftaeT npobneMy noagepsa-
HHAA BEICOKOro Bakyyma B PT npu gnurensHodl sxe-
ruyaTaman [3];

* BBICOKaS CTOMMOCTH aHOJa, NpejonpeeeHHasn
CIIOMHOCTBIO TEXHONOTHH H3TOTOBIEHHA H KOHCT-
pyxunn [3], [4];

® BRICOKAA HATPY3KA HA NOMIUHIHHEH NPH BpallieHHH
aHoOMA M, Kak CJAEICTBHe, NoHmxeHHbli pecype PT
[5k

® OTCYTCTBHE BOIMOMHOCTH 3ddeKkTHBHOTO OXam-
JeHHA 2015 HOKYCHOH AOPOMKKH H3-32 HH3KOH Ten-
JIONPOBOJAHOCTH MaTepHana NoMUIoKKH, YTo NpH
pabore PT na DolbUINX MOUIHOCTAX MOMXET NPHEBE-
CTH K Neperpepy obIacTH aHona, NPHIEraomen K
3oHe (hoKycHOI gopoxkn [6].

B nacrosuee ppems B DONLIIMHCTEE CIIYYAeR aHO-
161 PT H3roTaBnueatoT B OCHOBHOM criocoBoM nopoit-
KOBOIl METAIMYPrHH, NPpH KOTOPOM MOUTIORKY H MH-
WweHk GOPMHPYIOT U3 TIOPOLIKOBLIN MATEPHANOB CO-
BMECTHO MM MO OTASBHOCTH ¢ NOCIeIYIOIHM TTpec-
coBaHMeM H TepMudyeckoit obpaboTroil, HanpuMep
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Teopun u Koucmpyuposanue

CNeKaHHeEM. I"‘IHDI‘JIE MaTepHanl MHUIIEHH HAHOCAT Ha
MOMTXEKY, H3rOTOBMEHHYID NpeccoBaHHEM HIH JIHTE-
€M, METOJOM XMMHHYECKOTO HIH (PHINYECKOTO OCAK-
JeHHA W3 razosoil gaskl TYTOMNABKHA MATEPHAIOB C
NoCHeaYIOMWHM nponnasienneM obnactu dokycHoil
Hopoxkn [E]-[10].

Ouuaxo npu HaroTosnenny anonos PT ykasaHusl-
MM criocobaMy MexIY TIOKPEITHEM H NMOANOMKOH no-
nyuaercd peaxas rpanuua. Hanmuune nop u pasnuuHex
CTPYKTYPHBIX JlederTos Ha 3Toii rpaHulie CHIDKACT ee
MpoYHOCTh. B pesynbTaTe A0NTOBEYHOCTH AHOMA M
COOTBETCTBEHHO BeeH PT npH LHEMHYECKOM TEMIOBOM
HArpYAeHHH CBA3ZAHA C paipylleHHeM OaHHOH rpaHH-
LB KPDME TOT0, HCTTOMB30BAHHE TOKCHYHBIX MATCPH-
anoB ((hropraos BonsdipaMa 1 peHNA) NPH TIOMYUEHIH
MOKPEITHI METOAOM XHMHYCCKOIO OCaMiIeHHs H3 ra-
3080 (hassl B aBapHANBIX CHTYALMAX MPHBOIHT K HA-
PYLIEHHIO 3KOJIOTHH.

Heobxonumo Taxse OTMETHTE, YTO NPH H3TOTOB-
JNeHHH MHOTOCTOHHBIX dHOOOB HacTO CTANIKHBAIOTCAH C
npobremoii cOSIHHERNA NAP METAIUIOB (C/IOH Moo
KM, NOUTOKKa-MHIIEHb, CIIOH MHIIEHH), KOTOPEIE pas-
HBEIMH ABTOPAMH PellialoTcs pasIHYHEIMH crniocoBaMu,

Tax, H3BECTHEI METOMEI COEMHEHMA THTAHA ¢ IpY-
FHMH MeTaliamMH, a Tak®ke MonubaeHa ¢ sonbdpamom
mudupysnonnoii ceapkoi. Judipysuonnas ceapka kax
METO[I COEIMHEHHS PAZHOPOIAHBIX MATEPHATIOB HMEET
PAA NPEHMYLICCTE Nepell METOOAMM, YKAZAHHEIMH
BBILIE, ¥ J1aeT NpH ONpejelleHHbIX YCIOBHAX MPOYHEIE
COCIIMHEHMH, KOTOPEIE MPHMEHAIOT B COMKHBIX U OT-
BETCTBEHHBIX KOHCTPYKIMAX. B Texuuyeckoil nnrtepa-
TYpe OIHCAHEL peXHMEL TH(pgYIHnOHHON cBapKH THTA-
Ha C HEROTOPBRIMH MCTAIIAMH H CIVIABAMH, 4 TaKXKe
Monubena u sonshpama, Monubaena u Bone{pam-
pennesoro crutasa [11]. [na nossiluenns NpovMHOCTH
CBAPKY 3THX MATEPHANOB TIPOBOIAT Hepe3 pasHYHEIe
NpoMERYTOUHBIE CII0OH MATEPHANOR (HHKENL, TAHTAI,
MOMHBIeH 1 T. n.),
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Puc. 1. OBwan cxema aHoga
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Texuuueckad 3amada, KoTopas DLUIA PeLIeHA B PAM-
Kax HacTodwel paboTel, 3aKII0MATIACh B CO3OAHNN
crnocofa HIroToRIEHHA dHOMa Ha OCHOBE THTaHA-MO-
nnbnena-ponsdpama, YCTPaHAIOIIETO HEQOCTATRH Hi-
BECTHEIX ciocoDoB, obecneunBaloero noBbIeHHYIo
HAEKHOCTE W MOBLIILEHHET pecypc KOHCTPYKUMH
anona. [MogpobHocTy TexHHYeCKOro pelleHns 3ana-
un ocpewedsl B natenre P [1].

OrMeTnM mHis, 9To nanuelii anon [1] (puc. 1) npen-
cTarngeT coboil MoTokKy 1 B BIJE KOHHYECKOTO HC-
Ka, BBITOMHEHHYIO W3 THTAHA WAH ero cnnasos. Ha
KONHYECKOH NMOBepXHOCTH NMOAMOXKKH 1 pasmewaior
CIIOAMH MIACTHHEL 13 MonubOoeHa 2 u MutueHu 3. Mex-
Oy MOBEPXHOCTEIO MOANCXRKN | M naacTuHoi H3 Mo-
nubaena 2 m MexnOy nuacTHHoOI W3 MonubaeHa 2 #
MHILUEHBIO 3 YCTAHABIHBAIOT MPOMEKYTOUNBIE ClloH 4.

[MpoMexyTounbie cion 4 MoryT ObITH HITOTOBIE-
HBl M3 Mey, HHKend, TanTana, Monubaena, Hiuobus,
XpoMa HIH HX CIINIaBOB. Cocrae METAIIOB B NpOME-
AYTOUHBIX CIIOAX MIABHO MCHAETCA, YTO NMO3IBOMAET
KOMIIEHCHPOBATE PasHHUy B Koadduunentax Tepmn-
HECKOTO pacliiMpeHis Memay MoaHbIeHOM M BONb-
(hpaMoM npu Harpese aHoja 10 pabounx Temnepatyp,
KOTOpEIE MoTyT gocturatek 30 %. A aTo, B cBOIO oue-
pPellb, 3AUHIEAET AHOM OT PaspylieHHd, BRIIBAHHOTO
TEPMOHATIPAKEHHAMH.,

Ha konudeckoil nosepxHocTi noanoxss 1 8 Mec-
Te pacnonoxenus GorycHoH I0poxKH Mo®eT OHTE
BBEIMOMHeHa npoTotka 5 (pue. 2). B aToM cnyyae nnac-
THHEI 13 MommbaeHa 2, MHIIEHE 3 H NPOMEXKYTOYHEIE
CIIOH 4 pa3MeLaloT BHYTPH NPOTOYKH 5,

W,

Puc. 2. Cxema aHOAa C KONbUEBOA NPOTOYKOR

Cyre criocoba He MeHASTCH NPH HCNONBIOBAHHH
NPOCTO NOMUIOKKH HIH NOANOKKH ¢ NPOTOYKOIIL.

Hagemua guamerpom 80 MM Ha ocHOBE THTAHA, MO-
ubaena H BONB{paMa HMeIOT Bulcokoe kavecTso. Tak,
Meramnorpadgmyecknii ananus [12] nokasan xopoiee
KayecTBo rpaHull (OTCYTCTBHE TPEIIHH, NIPOTAMEHHEY
NMop, HeCTAOWHOCTE) MeXIY NOMIOKKON H Monnbe-
HOM, d TAKXE MEXIY MONMUDACHOM W MHUICHEIO,




Teopun u kencmpyuposanue

Ha puc. 3 npeacrasned MUKpOPEHTTEHOCTIEKTPANB-
HEIA aHanu3 nagoro coemurenus W-Ni-Mo. Ha npen-
crasneHnoM uzobpamennn W obuapysusaerca 8 Mo
(touru 6, 7), a Mo — B uentpe cnos Ni , uTo aenAeTca
noareepaeneM xopoteii gudipyan W e Ni u Mo,

Spectrum  Walghl, %, Ni  Weight, %, Mo Weight, %, W Woeight, %, Total

Spectrum 1 0,503 99,497 100
Spectrum 2 1,500 88,451 100
Spectrum 3 43,603 55,197 100
Spectrum 4 89,514 0,018 10,37 100
Spectrum § 78,042 14,563 7,395 100
Spectrum & 3,634 85,124 1,242 100
Spectrum 7 0,673 87,532 1,795 100

Puc. 3. MukpopeHTréHoCNeKTRANEHEIR aHANKS NafHoro
coeauHeHra W-Ni-Mo

Ha pue. 4 npepicrasnes MHKPOPEHTTEHOCTIEKTPANE-
HEI aHamu3 nasyoro coeaunenns Ti-Ni-Mo. OBa npu-
Mepa ABTAIOTCHA MaAHBIMH COSIMHEHHAMH YIOBIETBO-
PHTENEHOTO KAaYecTBa. DKCNEPHMEHTAILHEIE PE3YIIh-
TATBEl MHEKPODPEHTIEHOCIIEKTPANIEHOIO aHANMH3A NadHO-
ro coeaHHeHHS AHOJA YAOBIETBOPHTENBHO
COTNAcYoTCd ¢ napamerpamy 1udupysiy KoHeTpyKIH-
OHHEIX aneMenToR anoga W, Ni, Mo, Ti[13].

Specinm 1 0,404 59,596 100
Boectum 2 0,287 0,587 89,148 100
Spectum 3 7,228 BTN 21,883 22 18 100
Spectum 4 44,33 55,8962 0,007 100
Spactnam § 45911 23T 0418 100
Spocium & H2478 T4 0,083 100
Bpectrum T AN ] 18,351 100
Epecinum & 04T 8,883 100

Puc. 4. MWKpOPEHTrEHOCNEKTPRANLHBIA aHANW3 NaAHOro
cogguHeHna Ti-MNi-Mo

Bribop THTaHa B KavecTBe MaTepHAlA MOUTOKKH
aHoma obycnosnen HeckonskuMmy daxropamu. n-
pOKOE NpHMEHEHHE THTAHOBLIX CIMABOB B ABHALHH,
kopabnecTpoeHHH B HeJlaBHEe BpeMA crocobeTBORA-
JI0 PA3BMTHIO OTEYEeCTBEHHOTO NMPOM3IBOACTEA M HA-
KOIUIEHHIO JOCTATOYHBIX 3a114C0B, He NONHOCTBIO BO-
crpebopannex ceronud. TeHAeHUHA POCTA MHPOBRIX
LieH, CBA3aHHAA C NMPUMEHEHHEM THTAHA B BOLOPOI-
HO HEPTeTHKE, HE MOKET CYILIECTBEHHO OrPaHHYINTD
ero npUMeHeHHe, ocoDeHHO ec peYk HIET O Mano-
rabapuTHEX npubopax M o0 ansTepHATHEHOM HC-
NONB3I0BAHHH 10 OTHOLUEHHIO K BONb-hpaMy, Mon#nG-
HeHY W pany opyrux Dojee JOpPOTOCTOALIHX MaTepH-
AM0B.

Manad NIOTHOCTE THTAHOBEIX CILUIABOB criocod-
CTBYET YMEHBIUEHHIO MaccorabapHTHBIX XapakTepHc-
THK NpHOOPOB, HE CHHKAA MPOYHOCTHEIX CBOHCTB OT-
BETCTBEHHBIX YanoB u getaneii. B cnyuae ¢ anogom PT
NpHMEHeHHE B KAHeCTBe OCHOBLI [UIA COCTABHON MH-
wenH THTaHa Mapki BT 1-0 nozsommno yMEHBUIHTE
Maccy Bpalfaionierocs aHofa Ha 40 % Gez ymeHblle-
HHA obIel TennoeMKocTH. 3a cyeT YMeHBIIEHHA Mac-
Chl aHOOA CYLIECTBEHHO YMEHBIUMIACH HATPY3KA Ha
MOJIHITHHEH OTIOPEI BPALLIEHMA, YTO, B CBOIO OYepellh,
YBEIIHYHIIO HX pecypc.

CroficTBO THTAHA HHTEHCHBHO NOIMOLIATE Pajl ra-
30B NIPH HATPEBE B ONPENENeHHOM TEMIIEPATYPHOM
JIHAMAI0HE HCIIONL3YETCA /U YIPOLIEHHA TEXHOIOIMH
BAKYYMHPOBAHHA OTNAHBAEMEIX NpHOOPOB, YBEIHYe-
HHMA CPOKA HX cly#0bl M BOCCTAHOBIEHMS BAKYYMA B
pabouem obbeMe nociie ANMMTENBHOTO XpaHeHus, Ges
BCKPEITHA NpHbopa. AKTHBALMA THTAHOBLBIX [eTaned,
ocobenHo B npHGopax co CTEKNAHHBIMH oDoNnoYKamMH,
MOKeT OBITB JIErKO OCYLIECTBIICHA METOAOM HHIYKIIH-
OHHOro Harpepa. Bo3MoOXHOCTH HCTIONB30BAHHA He-
PACNBUIAEMBIX TeTTEPOB A0CTATOUYHO XOPOILO OcBellle-
HBEl B TEXHH4ECKOI nmuTepatype [14].

HecoMHeHHEIM NOCTOMHCTBOM THTAHA HBJISETCA
BLICOKAA MAACTHYHOCTE NPH TeMnepaTypax, GruHaxmx
K TEMMNEpPATYpe PeKpHcTAIIH3ALNK, DTO NMO3BOIIET
MaKCHMANEHO YBEIIHYHTE (PHIHYECKYIO NIIOWAIEL KOH-
TAKTA MERXOY CoelMHASMBIMH MOBEPXHOCTAMH NpH
MHHHMANBHOM CHHMAIOLIEM YCHITHH.

Turtan obnagaer Goneiueit, yem y monudaena, cre-
TeHBI0 YepHOTHL. C yueToM JdHHOTO CBOMCTBA THTAHA
DBUIH ITPOM3IBEJSHE] PACUETEL TeMIepaTypHbeIX nomef
MpPH IKCTUIYATALINY JIBYX AHOMOB, BBEINOMHEHHBIX Ha oC-
HOBe THTaHa ¥ MonubiaeHa, B penTreHosckoil Tpybxe
s mammorpadmi [15], B KOTopeIX paccMaTpPHBAIACE
BO3MOMHOCTE NMPHMEHEHHA THTAHA B Ka4ecTBe INOMA-
TOEKN aHOoma.

AHANH3 pesylibTATOB PACYETOB MOKA3AN, HTO NpH
JTHTeNLHOH 3KCIAyaTaUHH aHOoda (10 KBa3sHCTalHO-
HAPHOI TeMNEPATYPEI NPH TEPMOLHEIHPOBAHMH, T. €,
KOT[a TeMIIEPaTypa B NOCIEIYIOWEM LUHKIE HATPER —
OXJIAMACHHE He OTIHYANach OT TeMIepaTyphl B Mpe-
HBIZYILEM LHKIE) BO BCEX NPHBEASHHBIX PEXRHMAX MaK-
CHMATTEHAS TeMaepaTypa horycHoH JopoxKkl Monns-
JIEHOBOT'O AHOJA BEILIE COOTBETCTRYIOWE! TeMnepaTy-
PEI AHOMA Tex e rabapHTHRIX PAIMEPOB ¢ THTAHOROI
noutokkoeil ¥ cnoem B 1,5 MM Bonsdypamonoil Mutue-
HH.
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3a cuer Goneweil, 4eM y THTaHa, TEMIONPOBOIHO- Onnaro 3a cyer Donkleil cTeneH 9ePHOTHI THTA-
cTH Monnbaena B MoIHOACHOBOM aHOIE TIEPENal TEM-  Ha OXNaICHHE AHOMA ¢ THTAHOBOH NOANOXKOH 1Ipo-
NepaTyp HIAKE, YeM B AHOJIE C THTAHOBOI NMOTIOKKONH.,  MCXOAHT Doslee HHTEHCHBHO, YeM MOIHOAEHOBOrO aHO-
Kpowme Toro, 3a cyeT HECKONBKO NpeBocxoaaueii Ten-  aa. [Tosromy npu AmuTensHOf IKCIIYATALHH AHOI0B
noemrocTH MonubaeHa B Neppbix UMKNaX axcuyara-  (Bonee 10 HMKAOB) anod ¢ THTAHOBOH MOANOHKON
MM TeMnepaTypa MOMMOAEHOBOTO AHOMA HILKE TeM-  HMEECT MEHBIUYIO TEMNEPATYPY, YeM MonanbaeHoBsIfl

nepaTypsl aHOJA C THTAHOBOH MOLNOKKO, anoj.
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Puc. 5. MakcumanoHan Temneparypa $okycHol gopoxkw: Sonewor dokyc (a) v Mansid dokye (G)
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Puc. B. MakcumansHan TeMneparypa aHoga 8 MecTe CO8aMHEHMA aHOA0R ¢ OCkio BpaweHMa: Donswoi Gokyc (a) v
Manuii okye (6)
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Puc. 7. MakcumaneHas TEMNEpaTypa aHo4a B KOHUE BpeMeHi nayas: Gonbwoi dokye (a) v mansid dokyc (6)
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HaunGonemas Temnepatypa dorycHoil Zoposku
AHOJIA PEANTH3YETCA NPH 3KCIUTYATALIHH Manoro i Hons-
woro $GoKycoB aHOAOB ¢ BpeMeHeM 3xcnoanunu 10 c.
Ha puc. 5a, 6 nokasansl MakCHMATLHBIE TEMNEPATY-
pel hokycHoi gopoxkH (Gonbiiodt # Manstii Gokycst)
MmoJHGaeHoBoro anona (1) w aHoga ¢ THTaHOBOI Noj-
noxkoil (2) B mpolecce 3KCIIYaTAIHH HATPEB — OX-
naxaenne (3xcnosnuHa 10 ¢ — naysa 138 c). Ilo ocu
abcumee OTN0MEHO KONMHYECTBO TEPMOLMKIIOB.

Ha pue. fa, 6 npuBefieHbl MAKCHMATTBHAS TeMnepa-
Typa MonubaeHoporo anoga (1) 1 anoga ¢ THTaHOBOI
noanoxKoi (2) B MecTe coeOHHEeHHA dHOOOB ¢ OChIO
ppattenna (Gonsinoi n Maneii doxycer). BuoHo, uto
JlaHHaf TeMnepaTypa [UTA aHOAa ¢ THTAHOBOH NOTOX-
KOil CYIECTBEHHO HIIKE, CIeIOBATENBHO, MOILUHITHHA-
KH OCH BpallleHHs ¢ 3THM aHojoM DyayT MeHbllle pa-
30T PEBATECA, YeM B ciIydae MOoIHDaeHOBOIO aHoga.

Ha puc. 7a, 6 mokasaHnel TeMMepaTypel MonnOme-
Hosoro anofa (1) M aHoga ¢ THTAHOBOH NMOANOKKON
(2) nocne nays, B pexHMe UHKIHYECKOH TeroBoM Ha-
rpyskn (Bonbiuoil 1 Maneli OKYCH).

Ha Puc, 8 MOKAZAHO, KAK MEHAETCH MAKCHMANBHAR
TemnepaTypa MonuGaeHoeoro anoaa (1) u anona c
THTAHORBOH NoatoxKod (2) B TedeHHe LHKTA HATPEB —
ONJTAMIEHHE ITPH MX IKCIUTYATALIMH B KBA3HCTALHOHAD-
HoM pesume (Gonbliodt dokye, BpeMa SKCMOZHLHE —
10 ¢, spema nayssl — 138 ¢, Tennosas MOWHOCTE —
2,8 xBr).
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Puc, B. MakcuManeHas TeEMNEPATYPa aHOOa B WMKNE
HAarpes — oxnamgeHue

IpoeeaeHHBIN aHATH3 TOKA3AM, YTO BO BCEX PEXH-
Max SKCIUYATALHY AHOMO0B AHO ¢ THTAHOROI NOUTOR-
KOl MOMKET HMeTh Te #e rabapHMTHBIE pasMephl, YTO H
Monubaenoselii anoa. MakcHManbHble TeMIepATYpEl
thoxycHOl JOpOXKH aHOMA, €ro CPEJHHE TEMMEPATY-
PBI, & TaK¥e TeMINepaTypel OCH BpallleHHA aHO/0B B
cnyyae aHola ¢ THTAHOBON NMOMTOXKOH HHXKE CooT-
BETCTBYIOIIMX TeMIepaTyp U MoanbaeHoBoro aHo-
na.

DHHT HCTIIONB30BAHMA AHOMOB C THTAHOBOH MOMI-
NOWKOA B PEHTTEHOBCKHX TPYOKAX AHATHOCTHYECKHX
ANMapaTos pasiHYHOrO HA3HAYEHWA NOATBEPXIALT
HAIEKHOCTE HX paboTsl BO BCEX IMANA30HAX MACNOPT-
HEIX XAPAaKTEPHCTHK B TeueHMe HAIHAYEHHOrO pecyp-
ca. Taxum oDpazom, npeacTasngeTcd LUenecoobpasHbIM
H ONpaBJaHHBIM NPHMEHEHHE NMPeJCTABNEHHEIX KOH-

CTPYKUMI MHOTOCNOHHBIX aHOMOB ¢ THTAHOBOH Moj-
JNOKKOH KaK B YKe BRUTYCKAaeMOil TPaTHIIHOHHOH M-
Hefike peHTreHOBCKHY [AMATHOCTHYECKHX TpyDok, Tak
H npH paspaboTke HOBBIX H3IeIHIL
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