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Pemenusivn XA cweaza KIICC ppeayevarpusacres «lops
HOC YJIVUIlICHHC TEXHOJCTHH NPOH3BOACTBA®, 4 TAKKC «IIOBHU
111 TCXHHKO-KOIOMHYCCKRX XAPAKTEPUCTHK U MoKasaTesefi 13
TORIACMBIX MALIWH K oDOPYIOBAHHA.. .

3 ¢BASH © 3THM NpHOGDCTAOT BOIIOE 3HAYCHAC MCTOIbL -
ACLOHHON  MCXaITHIecKolt 00paduTKH, 0DCCHCTMBAIOUINE  BLICO:
Kauectpo palodux NOBCPXHOCTCH JAertasiedl Maluui,

Cpen pas/WuHBIX OTIEAOYHBIX METOLOB MeXaHHueckoil 0f
G0TKY HauGO/Aee BLICOKYIO TOYHOCTR H  KAYeCTBO  [IOBEPXH
obecneuBaeT A0BOJKA METAMNIOB alpasHBaMH.

3a nocicanue TOAb B TeXHOAOTHM OOPabOTKH  MeTalloB
JIPYCHX MATepHaICs Npouccchl abpasuBHOW  OTACNKH  HaXo;
Bce Gudee HIHPOKOE NPUMCHEHHE,

[TocrapacuHas B HacTOsiiee RPEMS 3a1a4a UIMPUKOTO (PH!
JEHHST TeXHOMOTHUECKHX TPOUECCOB, HCKIYAIUX 60ablIe |
MyCKH KdX-TO HITAMIIOBKM, JHTBbS 10O JaBleldeM 1  TOUH
JHThS, 4 TaKke Bee §ojce 1IAPOKOE TNPHMCHEHHe TBCPIBIX
Ipoyublx MarepHatos, ofpaboTka kOTOPLIX ¢BA34Ha ¢ 00%
TCABILIM NPUMEHeHHeM a0Pa3HBHEIX HUCTPYMEHTOB, TpelveT o
6oTo BHAMAIMS K M3yHUCHHIO AGPA3UBHBIX TNPOLECCOB 0dpaboT

OcHOBHBIC HCCIRJOBAIAS 1IPOLECCOs XOJIOARON 00pafioTky !
TALI0B PC3aHHCM KacawTresi TOueHns, (pe3epoBAHHA, CREP.ICE
¥ B 3HAYHTCIbHO MeHbineid cremcnu wLHdobanuda.  [pomes
XKe OTACA0UHOH 06pabdoTKH, HecMOTpg Ha OoJbilyio BaxKHO
3TOT0 BOMIPOCA, HCCJEAOBAHBL KPakHe HedocTatouHo. o Hacr
IETO BpeMelly OTCYTCTBYeT CTPOro YCTaHOBICHHAS TEPMUIIONO]
N0 OTAEA0YIBIM ONEPaLUAM.

HMmeromuecs ACCASI0BAHRA O JOBOAKE METAAI0B CBOOOIH
aBpazusom C. M. Keapora, M. H, lleraa, M. H. Xafapu
I, T1. TTanacora HocAT TPEHMYLIECTBEHHO 3KCNEPHMEHTATbLH
Xapaxkrep U He OXBATbIBAKT BCeX BOTIPOCOB, OTHOCHILHXCH
ITOMY Tpoleccy.

[ToatoMy TEOPETHHCCKOC H SKCMHCPHMEHTAMbHOE HCCJALIORA]
a6pa3vBHEIX MPOLECCOB KOBOAKH Aerajefl MalldH, & Takke Me
HH3ALUUA ITAX YPe3BLIYAHHO TPYAOEMKMX HPOLECCOB, 4acto 0
HIECTB/AEMbBIX BPYYHYIO, 4BJAACTCA B HACTOfilee BDeMs  BECL
AKTYaJlblbiM BONPOCOM.



JoBoiKa feTadell MaldHH MOXKET DPOH3BOLHTHS Y aOPa3IIBHi
6pyckavi wiH cnofie/ ey aGpasusov, [lpnn tozoake  afpa:
HBIMH OpycKdaMH geTaqded, o20082HHO ¢ NPePRIRUCTEIMH NOBePX!
THMH, EDEIKO 0TMCUACTCs HHTCHCHBHBIN M3HOC ODVEKOB, WX
KpallvRanue ¥ 0Bpascsaithe Ha odpaboTalidblX  NOBLDNHO!
rAYOOKHX Hapanun. B srom cayuwge Gusee gpHesIesoil mB.a
e J0BoAKa CBOGOARBIM abpaszuBOM, T. K. 1IPU NPABHILHOM I
Gope marephana IMPHTHPA ¥ PeKHMa OGPATOTKH B NEPBYIO ¢
Pellb H3HALIWBAIOTCA CamMM abpa3uBHLIC 3epHa, a4 MPHTHP TIPO;
KUTCIbHOE BPEMS coxpansier (hopMy, 4TO  HOBLILIACT  TOUH(
06pabOTK.

[tpoiece A0BOAKH MeTaAN0B CBOOOIHBIV abpazitBONM #4815
UPE3BLIYAHHO COOKHLIM MPOUCCCOM  pe3aHNfd, HMEmHUM ¢
OCOOEHHOITH, KOTOPLIMH Uil OTANTAeTCAd KakK OT TPOLECCoB P
HHS MCTAMLIOR  METALJHYECKHM  HOCTPYMEHTOM C ONpCIeneEr
recMeTpHeH, Tak W or nuandgorasi. CJ0KHOCTE ApoUccta 4
Ooaioe nepeMelleHte abpasiuBHbLIX 3CPEH B 3oue  pesadus
AT 00MbIIHe TPYAHOCTH TIPH 3KCNCPHMCHTAJABHOM  H TeOp:
YRCKOM €ro HCCAeAoBaldn. DTO ARISETCA TIPHUIHON MHOTHX )
THBOPCYWBEIX POBVARTATOR HCCACLOBANMIH, NPEBEICHIBIX B .1
parype, UTo 3aTpyaHaer BROOD OUTHMAALHON) pekuma ofpa
K P ACBOIKE MeTANI0B cBOGOINBIM adpazuBo,

Ipeacrasaser siauTCIbIbIH THTCPCC #oCeTOBAHAE (DO
Ca TOBOIKK A2TAJRIT MAMHH ¢ MHOHMSHENNeM  OCIHAJIHDYION
JABHIKEHHS LDUTHRE, KOTOPoe IMOCODITBYCT JIORBINEHUIO  1p
BOIHTETIRHOCTIT DO J0OBOIKH MeTALIOR 1T VIVUIHCHHUIO UM
Tol 0HpaBoTALRON nosepNHOITIL

BLIICHEHKC MCXauW3Ma Pe3aHusd-napanaHys npd JOoR0JIKe
TAMIOB CROOOALLIM 26Pa3uBOM TIO3BOJIHT  YOTAHOBHTH - VOIC
HOMYYERYS NOBBILICHHONO CbheMd MCTadidda M BBICOKOA  UHCT
(IOBEPXHOCTH, OUPCACTHMTE ONTHMAJILHBIH perkuM obpaGoTku.

B Hactoamell padoTe NOJABEPTHYTH PACCMOTREHHIO CJEIYKD
BOMPOCH:

1. CocToAHue BOIpoca © MeToIax OTACAOUHON 00padoiku
TAJIOB,

2. Bawgnwe nayccTsa NOBEPXHOCTHOTO CJOA HA HKCILIYAT
OHHE® CBOWCTEBZ AcTatell MAalrHH.

3. Knuevwartuka abpasyBHLIX 3epell B TIpuiecte JAOBOIKH
B601HBIM a0pa3HBOM LUJIHHAPHUYECKUX JeTadefl ©  OCLM/IIH[
ILHM ABHKEHHEM TDHTUDA.

4. BoidcHeHHC MeXaHM3Ma UpoUecca pesaHns-11apanaHus
JOBOJIKC MeTaddoB cBOOOIHRM abpa3uBoOM.

5. HcenepoBanne mponccca JOBOAKH UHAMONADUUCCKHX CT
HBIX jetaded cBoOOIHDBIM afpasiBoM ¢ OCUMIAAPVIOUIEM 7B}
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HHeM NPHTHPE ¢ LQIbI0 BRISCHEHHH VCIAORHA ([OBRILENHOTO Cbe-
Md MOT&EAMA M JOUTHKEHHA BLICOKOH MacTOTLI fTORCPXUOCTH.

6. lawenelue reovorTpHUICCKol opMbl ICTadd B Mpolecce
AaBodKHE CBODOAHDIM a6pasisoM ¢ OCUWILTHPYIOWEM  IBHKCHHCM
NUHTHDA.

7. Bonsatibic wiikoei, sxolsuiel B cocran adpasushoil cMecH,
Ha UBCM METANIA H UWCTOTY DNOBCPXHOCTH NPH ACROLKe deraiett
SBOGGAHBIM a0pAzUBeM,

8. BaMsauwe marepraja NPUTHPA HA ¢THOM MeTadna # UHCTO-
Ty HOBEPAHOCTH TIPH I0BOAKE METANOR. :

Heede oBbanks HOHSROAMANCE ¢ YUETOM BAMHHA CJAERYIGUINX
UCHOBHLIX QaKTOpPOB HIPOICCea:

a) QUIMKOo-MexdHHUeCKHX cnolicTs  ofpadaToliaeMory  Mare-
pHana;

6) QU3HKO-MCXAHHMCCKHY CBONCTR MaTepHada NPHTHDA;

B} cBoficte: aBpasuBHOA CMecH;

I} YARALHOTO DaBJCHHA [IPHTHDAE,

J) CKOPOCTH Bpalleunst o6pafaTeiBacMol deranu;

¢) CKOPOCTH M XapaKTepa JBMKCHHS HPHTHPA;

) BOOHUMHBL MUKPOHEPOBHOCTCH 01 tpeiectsyioiiell obpa-
GOTKH;

3} HPONOKHTCIRHEGCTH 00pafoTri.

B npouecce pec/coBailHg  HeoOXOAWUMBIC  OMLTBE  [1POBOLA-
JIHCL Ha CTeUHadbHoE YCTAHOBKE, CMOHTHPOBAIHHOH .HAa Kpyrio-
UMTHGPORAALHOM CTaHKe, ¥ KOTOPOro BMecTo wiindioransiiol Bad-
KH  Gsl1a yCTAHOBASIA THADABIWUCCKAR roJoBKa.  [Hapasdauue-
CKAa TOTOBKA Haeda INUPOKIH AHafla30d NJaBHOTe PCTY.AHpOBa-
TEA Kag uucaa kogefanuit nputepa ot 0 0 1500 ABoHLBIX X0-
TOB B MEHYTY C JLTHHOW Xoaa ot 2,5 1o 10 MM, Tak 1 npolods-
HOH NOAAYH KapeTkH < NowTHpem o1 O o 200 1BolHBIX XOLOB R
MHUYTY ¢ BeauuuHod xola or 10 1o 150 .

Jas8 BO3MONHOCTH IL1ABHOTO DEryJHPOBAHEA  CKOPDOCTH BpH-
MEelkEs JeTany 0Ll YCTAHOBJICH 3JCKTPHUCCKEA Tpubod Oecery-
URHYATOIO PETVATDOBAHMS YHCTa COOpPOTOB JeTald B LUHPOKOM
Tuanazone ckopoereil. Kpose Becetyienuatoro  pery/AApoBaHia
qucaa OBOPOTCR MIMUHACIA ObLIa  TIPEAYCMOTPENE BOIMOMKHOCTL
o6pafioTKH ZeTadel B JBa Hepex0ld NVTeM ABTOMATHUECKOTO H3-
MEHCHHS UuCaa o00poToB MINURTels B upolecce obpaborky, s
ONBITOL HCTOJILIOBAJICL 1IDOU3BOACTBEHIEE ACTANKH "M CHCUHANb-
uele obpasutl, O6pasuw nepei J030IR0H MOABCPrafHCh TepMO-
abpaborKe ¢ nocaeiyiowy maddgosannem.” TrepgocTh o6pazuon
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FOCAE TEPMHUECKOT 06paboTky cocTabaata: Jast craay 20X R -
= 61—064, a5 craan HOX R, = 533—a6 # s craan 45 R =~
51— 54 1 34—36.

[IpH 20BOAKE NPHMCHAIHCH NOPOUIsH 61070 3JAeRTPOROPY-
Aa sepuucroctulo o W00 10 M7, aeaenoro kapbopyiuia v Kap-
Ouia Oopa. B wavectre wIAkocTH, Bxogdainelr g ococran abpoans.
UGH CMTCH, HCHUAL3UBAIHCh KCPOUKI,  BUpelililoe Maoo N 2,
CMOCH STHX KHAKOCTSH H dKTHEHLIRAGGABK N,

ADDAINBHBIC CMECH B 30HY PE3AHUY NOIABLIHCL TEpes Nonit
HNPUTHP W3 cMecureabuoro Haka. Marvepnaiom npirapos OuLT co-
1});161 UYIVH HepTuTo-QeppHicBOl CIPyNTVPL Thepioctbio Hi =

[lpougce ROBOAKA IULIMOADHUECKMS Aetaicil choloinbM  ai-
PasvBoOM ¢ OCUWLIHPYIOILHM ABHKESHWE:N [IPHENPA HMeeT  CUiok-
Hyw xuneMatuxky. das oIyuas, Kotia [eta )l JoBepwacT Bpalla-
TeNLHOC ABHMMKEIHe, 4 TIPHTHP  OAHOBROMCIILO  BO3BPATHO-THOCTY-
naTejbliGe ABHEEIEE BAOJbL OCH JACTaAH W OCUHLHIPYIOHIEe 1BH-
KCHHC B TOM JKe HANMPABJICHNN, TPRaekTOprHel adpasitBibix 3epen,
UTaPAHPOBAHNKIX Ha PadoICh HOBEPXROCTH 3PP, OyeT CHily-
coula ¢ GOALINEM NMEePHOINM OT BO3RPATHO-TIOCTYHATCIRHOTO jiRi-
KOHMA HPHTHDH, H KOTOPYIO HAKJIAILIBACTCS CHHVIOWILE o MOHbL-
MM NePHeACM OT OTHMIINPYIOUICIO ABMAMCHAN NPHTHPa. OaHaR:.
YYHTBIBAA, Y10 GodbLIast 14Tk 30Pel, Jax0lsiuHNC B 30U Pu3d-
HHSI, HE mapﬂ.(upye'r l]OB{"pXH()L"!‘h ]];)H!'Hpﬂ, i L‘IS(J(’}U','[HL) [renexaTii-
BAETCA, TPACKTOPUA HX ABMIKCRUs OyI0T OWIHUATHUS O CHAYCOM-
AW B CTOPOHY HeoHpedeIcHHOTIH {(XaOTHUUOCTH},

CaoMHplll XapakTep TPACKTOPHH ABHKCIMY  AGDAZUBHLIX 30-
pey {IpH AOBOJIKE ¢ OCIILLIMPVIOLIMM JIBAAKCHHCM [IDUTHDA 1737-
KCH OKABATh MOJOMHTRILIOS ASHCTEHe Ha upoilece  obpadotu:.
Tipy 310M Godee MOAHO MCHOIL3YIOTCA PLAYIGIC cBoicTRa adpa-
3MBREIX 3&PCH, UTO JIOKHG CHOCOOCTRORATL VRETHYCHMIO  Ched
MeTadia. KpoMe TOTC, M3IMCHCHWe HanpasiClnu TIRNMenisd aeped
ofGCCnetHBaeT YaCcTHHWHOE OCBOOOMICHWe HX 0T  HagHIIomed
. CTPYHKH, O0CCNCTHBACT TICPECCKAHHe MHKDPOUADAIHH W HHMTCHCHE-
HOe O6JaMBIBAUHE OCTPLIX HAPARAIOUINX "3J€MCUTOR  30pell, uTe
AOJHKNO BLIBRBATE NUBBHUEHHE YHCTOTH 00padaThiBac Mol 1Hosenx-
HOCTH. :

CxopocTh pafouero NRHKEHHH 1IPU LOBOTKE IMifiPHICCKHE
AeTaJded ¢ OCUMITUPYIOINHM ABIXCUHEM TIDHTHPA  fBTUCICH BC-
JHUMHOE TlepeMeHHOH.  Cpealss  CcRKOpocTh DEBouCro JIBHMCHMH
mMoKeT OLITL BHIYHCCUA 1O cleayiowieli @opMye:
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roe:  Juy-—arametrp obpabateiBaemMoil NOBePXHOCTH B MM.

n, — 4ucao cBopoToR IeTaIH B MHHYTY,

Hy -~ paBna xona kapeTkn B MM:

Mg - HHCJAO JBOHHLIX XOJX0B KApeTKH;

A a— 1/JHHa XOjld NPRTHPA NP CCURLIKDYIOIIEM [iBHKE-

HHH B MM,

Nge, — 9HCAO JBOHUBX XON0B NOPHTHPE HPH OCIHAGHPYIO=
WeM JABIKCHAH B MM,

Boioauo o HeLICA0DMING TITBCP s IuRT, 1T0 afpasusHmne
3epia, HAXOUSIILICDT B 30HC PeBAHHA TIPH JAOR0AKe MEeTaqasioB t30-
GoaHBIM alpasyBoM 1IpH LenpepuBicit Jodave abpasiBHOA cMe-
CH, HMEIOT CAMBIH DAIHNOOPAIHRIE XAPAKTED ABHIKEHHA OTHOCH-
TedbHO 0fpadaTuiraeMoll noRepPXHOCTH M paboued IICBEPXHGCTH
nputHpa. OaHaKe H2 BCCTO MHOrocOpA3nRs ITOTO ABHKCOHAR MO-
MUO BBLICIHTL ABC OCHOBHLIC CXCMBIL!

I-st cxewa — abpasMsnei@  3epla  COBEPIIAINT  CROJBKEHHL
OTHOCHTRARHO OOpA0aTRIBAEMOH MOBEPNHOCTH, 1TARKHPYS NUBCPX-
HOCTb TIPUTHPE;

2.7 cxeMa — aOpasMBHBIC 3¢pHa COBEPLIAIOT KaHCIHE, NIPUTOD-
MAMHBAACH NOBCDNHOCTLIO TIPHTHPA HAH TOREPXUOCTLK) IeTaN.

3epra afpasHBOB, UPHMEUSEMELX 1D JOBOJKE METANI0B, MME-
10T QOPYY HETPARBIRHBIX  MHOUGIPAHHHKOR ¢ OKPYTJCHHBIMH
BEPUIHHAME, KOTOPHE SBJAMIOTCT perkyHIC-UapanalimuMy sjaeMel-
TaMH.

[Tpu J0BOAKE METAWIOB 3eplla CcpPe3arnT ocObO TOHKME  ¢10A
setaqaid. Tpi 31oM pesadie-uapanaune oSyecTsI9eTes JIDenMy-
MECTRERIC OKPYIVIENHOW 4alThio lapanapliere 1cMerdra  abpa-
3UBHOIG 3epHa Ipd OOAbLIOM OTPHUZTCALEOM TNCpeIHeM yT.e.

PaxTyecKui nepcAHuM YTO1 PeXylle-Lapanaloliero sievenTa
3epell 3@BHCHT OT TOJILWMHLL CPe3aeMOro CAGH, Pa/IMyca  3akpyr-
AeHUH OXPYIIEHHOIl YaCTH,

B 3aBWcHMOCTH  OT OTHOUICHHS TOJIIUHKEE CPE3REMOrs 109
MeTadna K paldycy 3aKpyIJICEHS i1aPaNaloIierc 3JcMEHTa 3CPHa
H (DH3UKO-MeXAUHUCCKHX CBOHCTB 0O0padaThiBACMOTO METaA1a MO-
WeT MPOMCXOAMTE [JBA CUBEPUIEUHO PU3IWUNEIX fpouecca. [Ipo-
HEeCcT CMHHAHHA MeTaddaa, xorla ofpasyercd uapanuHa Ge3 cyd-
THA CTPYMEH, H NPOIECe lapanakks, korda ofpasyerss Hapanusa
MYTeM CPO3AHHA CTPYHKH. _

IMpu aoBojiKe MIacTHUHBIX METasIol Todyuaer GoJplice pas-
BHTHE NPOUECe CMMHANAR, UTO UPHBOAMT K YBEJIWICHHK) BLiCOTHI
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BLICTYIIOB {HaBadoB) U0 Kpasil Uapanwni B VXVULeNmG Yl T
HOBCDXNGCTH. :

[pu aunoake MeTARIOB PUKYLIC-UAPE TAIOUIEE 218 MCHTh a6-
Pa3HBHRX 30})(’1! Blerla HMQT 6CJ,TP;IHHL‘ nepeiiae (_)'I'I)HIIHTE.-'UJ-
HBI® VIVIRL, & O3TOMY BCPTHRAALHAS COCTARTUIMILAN VOUANA Dedd-
HUS 3HANHTCALIG BOABITE TODHIOUTAALHGH, S0 TDHBCINT K TOMY,
WEO MPOIECT CTRYHRKOOBRA3OBAHI COBEDINALTCR  [YTeM  CHRATH
MCTALTE B PALNAIBIOM UAUDABICHMN 110 KOITYPY OKpYIMeliioil
YHCTH Iapananinero saeventa 3epla. 3 ocpesacyow o8 werad-
Ja NP AOBCAKE B OCHOBRBOM DYI¥T BOBHHKATH CHHUMAWLINC Ha-
[IPAMKEHUA,

[Mpn aosoake metanaes cpofoidbiy aGpasusoM 3epla nepe-
K2TLIDAIOTSd, DPe3aucs B uOpadaTLiBacMyo HORIPXHOCTH  Hapa-
ANILHEME HACMCHTAMH © PA3IKYION 340ITPOHROCTRI, 4 HMCK-
ULHCCS MHKPOILICTYIL Ha  TIOBCPXHOCTH  0TadMH  TOCDBCTBYIOT
HOCTORHHOMY  H3MCHCHNI0  TOAWIMHB  Lap@idaeMare  <Jaos  Mo-
Tajia, B pesyantare  OTUOLIGLNE TOMIMHILI CPE3a K PAAnyCy
BARPYIACIHA BAPALAIOWETD 3ACMOIUTE GvaeT RedudwHol nepemen-
HOMl. 370 NPHBOUT K TOMY, UTO UAPATAKULE JMCHTHL  30pHA
COBCPUIAKYT MOMCPOVEHHO M CKOJLKEIHE Mo 05pataThlace ol
HOBCPXIIOCTY, CMRIAg MOTATI, A po3ande-lapaianie,

Ha-3a sUMMTCALLOTO DUABBHTHA NPOLCCTA CMHHANM METAJMA
NMOBEPXUOCTALE 0 1peasbafiine Maaoil TORNIHHE UDH J10BOI-
Ke HCUDITRIBACT BRICORYIO crenedh AedopMauki,

Creneds yravhacHus abpasuBumx aepeil b oOpadaTniaesulil
METAMA] OPH OIHHAKOBOM JARTCHHH LPHTHPA 3daBHCHT OT pasMe-
pa abpasHsiibX 3upell, TdK Kak W3MeHseTes 1aBJACHWC, HMCIDLIThI-
RACMOL OTdeqsieiMi sepilami. TIpousBeeHHEIT HAMI DACUST Mo~
KA3BIBACT, 4TO €N NPHIYTL A4RJSHUC, HCHLITHBACMO KX IhiM
AKTHBHLIM 3CPHOM, abpasusa M7 11pH IIOCTOAHBOM A4BICEVE LPH-
THPA 34 CAHUMILY, To 144 adpazusa Ne 320 oHp 6yieT paBibiM
npamepuo 31, aqst afpasusa Ne 180 npumepso 162 u a1 afpa-
susa No [O0 npumepno - - 420, D1 M OTPAKAIOT  XAPAKTED
OTHOCHTEABIOI)  HaMeueUunws JanJelus, 1101 .'l'L"I'-.iCT'E{]TL‘.\'I KOTOPOID
3cpHa BPL3awTes B o6pataTeBACMBIR MaTepran, a4 0T CTONelM VI-
JyO.0HHY SCPCH 3AaBUCUT CLCM MeTas a H udcrora  06padoral-
HOIiE DOBePXHOCTH. .

CaeroBATCABHO, pasve] abpasHBHalX 3ePeH SIBAACTCS 0OCOB0
BAMERIM (PAKTOPOM, OK2ILIBAIOHM BAHAUHe Ha 3QQexT 2080.TKH
MOTHLLOB CBCOHUIRLIM aOPa3HBOM,

Hecie1osanda noKasadd, u9To ¢béM MCTaTAa W UHCTreTa 06-
paGOTAHHON TOBEPXHOCTH UPK HOBOAKC MCTALIOR CB0001HBIM ad-
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PAZHBOM ¢ OUIAANPYIOIIMM ABH/KeIlEeM [IPATHDPA 3aBUCAT OT pe-
R TCXHOJMOTHYSCREX (]1&14'101)03, H3 KOTODPLIX OCHOBILIMH SABJAAKOT-
o5t cBOHCTRA eOpafiaThinaeyoro  MeTanla, YACALHOE IaRJASHH
MPUTHPA, CKOPUCTL Pe3aHus, NpHIUATasS KHHEMATHKA CTaHka, poa
HO3CPHRCTOCTH afpAsKBHBIY HOPOIIKOB, KHIKOUTh, BXOJAsUag B
coCTan AOPAZHBHON CMeTH, W NPOAOIAUTEILHOCTE VOPAdUTRH,
Mpn 10B0IKC TeTatell Wa sakaneunwx cratgefi  mapox 20X,
AGX o 45 yOTAUOBRISHO, yTo CheM METALIa © YBEeMUCHHEM TBep-
A0CTH | ofBpadaThinaeMOroe  MaTeDHaTa  YVEHLUIAeTos S, a UHCTOTa
ofpadoraunoii noBepXHOCTH vayuinaercs, OIHaKo neT IpuMol 3a-
BHCHMOCTH MEXIY TBCPIOUTRIC  ofpabaTLiBAeMOro MAaTcpHasa
SIOCTHrAeMplM CheMOM MeTalla M uHeTOToH nomepXwocTH, Heol-
XKOJHMO VALTBIBATL XAVMHJCIKLI COITan o CrpyETYDY MaTeplaaa.
Tak, npu 2oBoAxe oBnazyon w3 cradged 45 1 X, repvideck:
o6paboTalnblX IPAMEPHO 0 OTHON u 100 KC TBepaocTh, Oodee
BHICOKMI CheM Meralda i XYIKE. HHCYOTa NOBEPXHOCTH AOCTHIE-
Juck Ha obpasuax Ha craau 45, Hanpmwe B ocrasy xpoMa cno-
COOCTROBAT) YMCHBIICHHIO CBHCMa METa 14,
Bansune yaeaplioro 3anienng NPHTUpa Tpil J0BOJAKC 3aBHCAT
OT pasMcpa  adpas¥pablx  3eped. Ha oCHOBaHWM IpOBEICHHBIX
COfIBITOB MOMKHC (IedaTh BRIBOIL, UTO  CYUWCCTBYET  GHTHMAILNOE
MABJISNHE APHTHPA [0 CheMY MeTarTa, KOTOPuC OHPEIeIseTes 8
OCUOBHOM JIHHAMHUYECKOH MPOYHOIThHY aDDABHBHLIX  3BEPEH i yi-
-MOBHAMH TIDOHAKAHES aOpasHBHOH CMeCH B 3430D MY IpPHITH-
poM @ 00pabaThBIeNOl NOBCPXIUOCTLIO,  ONbITH  NOKAZATH, 9TO
fIPH NPUMEHCHUM a0pa3uBHON CMecH, COCTOfHIRl M3 MOPOIKJ
FTCKTPOKOPYHIA H KepPocHHA, B 3aBHCMMOCTH OT pazMepa a6pa-
BHBHBIY 3epel uaxfoabluuil CheM Meradda ToCTHRAIod TP oe-
AVIOWHMN VAENLHBIX JaudeHuaX NpUTHpa: AJd NOPOlIKa  3epli-
crocthio Ne 100 npivepuo npu 2 kefew®, 101d nopowxa  Ne 180
EPUMepPHO NP 3 kelem? u AJA TIOPONIKOB  3€PUMCTOCTDIO Ne 32
M28 u M7 npu 4 kefen®. Quuako- CIelyveT VUHTHIBaTh, UTO C
OBLILLUEINEM VIEIhHOTD IARJISHHH NPWTHNA  RBINE  ONPEIeSTeH-
HOro fpeteda, dncrora o0padoranHoil NOBEPXHOITH YXYALU4deTcs.
HanenctHne cocTaBIIONIEX CKODOSTH Padoucro IBHACHHMA, Kak
TIOK23a.TH OfbITH, BJAHSeT Ha Pe3V.IbTaThl G0pAbOTKI CACIYIOWHNM
06pazoM. ; ,
Ypemigeune OKPY#HON CKOPOITH JETATN UPH I0B0IKe NOBHI-
Haer CheM Meralta, T. K. vVBP.TH'ﬂ[HBﬂ(‘TC&I JASHHA 1VTH, TPOXO-
Avvoro abpasHBHBEIMK 3epHAMH GTHOCHTEIbHO  cOpaGaThiBaeMoil
MOBCPXHOCTH, @ TaK®C BO3DACTACT ANHAMHUCIKOC Be3ldedcTeye
alpasuBiblX 3epel 14 00padaTLiBaeMVio TOBeDXUOCcTb. QIHAKe
HOBBIIIEHHE OKPYIKHOH CKODOCTH BRIIE 25 M/MMil. Bbi3blBaeT Ha-
THCE obpataTHBAEMON TIOREPXHOUTY U UEPABHOMEPHOE [OSTYINIE-
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HHC 40DA3UBHCH CMOCR B 30HY PEINHHR, WO YNVALAET  UHCTOTY
oOpafoTallHOW MOBCPXHOCTH. \

B cBssu ¢ 5THM, ¢ IR0 NUBBIUEHISN NPON3BOIHTOILEOCTH,
MOMHD DCKOMEHIORAThH CTYNEHUATLI [pelless LWBOJLKM, DK KO-
TOpPOM BHauade aOpaboTKA UPOHIBOAHTCH MPH LOBBINEHHOH OX-
PYHHOH cKOpOCTH Jeraam nopanka 30- 75 wM/MHH, a4 3ATEM OKOH-
Yaredpilag  o0padoTka 0pd okdywHol  cxopocTH nOngIMa
25 w/mum.

Haanune B(JBBpaTHU‘-l'iO(‘,T}-TlEi‘l"é.flb]ibl.\l ABIDKeNHA  NPRTADA
BIOJL OCH COPASATHBAEMON METALH  CHOCOSCTAYET  YBEAMUEHMIO
CheMd METAMLIA, T. K. VBEJHUHBACTCA CKOpuUUThL PaboUero ipBXe-
HEn ¥ Ocdes TG0 MCTOJALIYIOTCA pelyLide cBoiictsa adpasus-
HEIX 3eDeH 34 CueT daMeleus Hanpasaerud pesauud. Ocofenns
HOPBLILIACTCA CBLOM Miidada H o yaydlldaercd uuerora obpatoran-
HOR TOBCPXHOCTH ¢ BBEJeHOM OCUMANMDPYIOWEro IBHIKELMs TDH-
THPA, O0ECTICUHBAIOETS CIMKHRIL xapakTep TRAeKIOPHW ABARe-
KU abpasuBILX 3¢DeH OTHOCHISTRHO obpabaThiRaeMoll  monepx-
HOCTH.

VBCAHUCHEE 4a0TeThl KOAeOaHRT OCURAIAPYIONICTO ABAK S
nputipa Jo 800 koacBaaull 8 MMHYTY OPH AMIWIHTYAe 5 MM ilu-
BhillaeT ¢LeM MeTadtd., [ladbhellinec yReamuehHe qactOTHl KO-
Jefaunil He NPHBOART K POCTY CLOCMa MeTalla, T. K. upesMep-
HO yodansaercd npousce apoliedss adpazusHnix 2eped.

DHPeKT 07 BRCASHHS OTIUNLIAPVIOLEID IBAMCHHS TPHTHPA
LHOHWMKEETCA ¢ yBeIHueHmeM Dazmepa abpasuBibIX  38peH, BXO-
AMIOHY B COCTAB afpaswBHON cvecH. DT0o GOBACUACTCA MOHBIIEH
OTHOCHTEbHOR JHAAMIYecKOll NpousOcThio Godee  Kpynuwy 3e-
PEH, uTO APHBOAAT K WATSUCHBHOMY ¥X ApoOJCHHIC B mhonecce
FOBOAKH, TPYAHOCTBIO HX LaPKUAPOBaHMA Ha MOBEPXHOUTH TpH-
THP#, & TAKKC XYJUIMM IDOHMKIOBEHHEM KPYIIHLIX 3¢HEH B 34300
MeXty TPUTHPOM W 0OpafiaThiBaemMolt I0BEPXHGCTHIO.

Tax, BBeienue OCUMATHPYIONCTO ABHAKeUHA UPHTHPA AAA O
THMAJAbHBIX vea0nnil 08paboTky 3akadedHol craam 20X ponsi-
WAeT CBEM MEeTAAda Tipu jdopoaxe abpasupom 2B Ne 100 mpu-
MepHo B 1,1 pasa, abpuasznsom 3B M28 B 1,5 paza u abpasusown
3b M7 & 2 pasa.

Bosenenue OCHWLTEPVIONIET) ABHKEUHS TIPH JI0BOAKE CICCON-
CCTRYET  TaKXKe  YAYYWEHHIO YHCTOTH! NOBEPXHOCTH,  NoC/aeIHAA
uMeet Gofee DARUOMEPHYIO CBTHY DHCOK, Wew npH oBoxke Oes
OCURIANPOBAHNE.

UHCTOTa TMOBCPXHOCTH NPH A0BOAKE 3aKaJeHHBY  cradeit ¢
BREAEHHEM OCLUWITHPYIOILErO IRHAKEUHS YJIYTIIACTCs  IpHMepds
Ha oann waace no [OCTy 2785-51.

Pax » sepuncrocth a0PA3WBULX TOPOIIKOB, a TAKKC  AKHI-
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KOCTH, BXOTsULEN B COoCTan afDa3uBUON CMECH, OK43LIBAIOT 3HAUH-
TCABNOC  BAHSDIHMC HA CDHeM MOTaL1a T wHeTory  ofpaboranaoil
NOBEPXHOCTH.

B 3aBUCHMOCTH OF pa3sMcpa 3eped  abpasupa, BROASLICrC B
COCTAS UMECH, TIPH ACBOLKE 2AKLJIEUHBN cTadeil ¢ OCIMIIHpPYio-
UMM JIBWKEHHCM NPHTHPA, <BCM MCTALTa 3aMETHO HOBRILAETH
Aas afipazueos or 2b M7 10 35 MIZ8 npe npuMoHoHMy B Kauo-
CTBE FRUIAKOSTH KepocHuia, lad afipasupueix cMecefi ¢ peperen-
HbIM MacdoM Ne 2 cbem MeTal)da nosblllaeTtes of b M7 10 2b
Ne 280, Beviee KpYIHO3CPHHCTBIC abpRanBbl  ofeCcneddBaior  He-
SHAUMTETLHO: (I0BBHIGHME CheMa MeTALTa.

Huctota 0fpaloTaHHOH MOBCPXHOCTH yXVALIACTOHM ¢ yREHIs-
nHeM paszmepa alpasuBHbIX 3cpell

BhlGup SEPHHTCTUCTR 4GP r3HBOB HPH AUBOLARE SAKAACHILIX CTa-
JCH ereIyer MROH3BCIMIL, MCXoAs 163 1pefoBallitl YHITOTH 1O-
BRPXUOTTH.

Tpu ponomke Zetadtn ¢ UENPepBIBUOL  1101a4CH  adpasnsHob
CHMCCH B 3OHY Pe3adHs CYUIECTBYCT OUTIEMAAbiIoe COACpPKalKe ah-
PazuRa B CMECH JJ1H RAKABLY KOHKPOTHBIN YU 0BMH A0BOLKH.

PuspuccKan CYWHOCTL ONTHMAABHOIO COACDHCAunA abpasiiBa
B CMeECH COCTOHT B TOM, UTO B 3TOM AIY4aC 3430p MCHIY 0‘6@3-
OaTLIBECMOR NOBCPXHOCTDIO U NPATEPUM  3anovdnsercda  adpasun-
HBIMH 3ePHAMH ¢ MAKIHMAALIO BO3MOMKUEOH IWIOTHOCTBLIO 1150 Jail-
HBIX yeaoBHi 0BpaboTku.

JLst TIDHMEHIBIITHXCH B IPOBEISHEOM HeCASIORAHUN  VONOBHI
J0B0AKE VOTAHOBAGHC, HTO YOTOHUMBLIe PesyIbTaThl M0 11POH3E0-
JUTCABHOCTH MPOLCCCa [OAYYAIDTCH HPW CodemKanuy  adpasiBa
nie medee 60 rp. Ha 0Zuy JUTP KepocHIila.

Hopeineise ¢beMa Melalda JOCTHIZCTIS MAMEHEHHEM BSI2-
NOCTH AMAKocTel, TIpu Mesde JOBALNM BaMsldsg BASKUCTH CMecl
KepochHa ¢ BepereHHBIM macnom Ne 2 ha choen Meradda npy 1o-
sodke 3akatennol ctaday 20X aanfodbwpi cLeM MeTasia Hbll
nostyuet] TipA BAsKocTH ovecy =2, 48, cocrosimei vz 34 % Kepo-
cva w 66% Beperennoro Macia Ne 2. ITo cpaBlicHMIO ¢ UMCTBIM
KCPOCHHOM CBCM MCTa/1a NoBbiacTes 1o 1,3 pasa. ‘

(.TeneHb BAHRSHHA BA3SKOCTH MUAKOUTH HA ChCM MeTdla 3d-
BHCHT 0r pazmepa atpasuBHbIX 3¢Del, BXOASLBEX B COCTAR (M-
cd. C yMeHbllienneM pazMepa aGpasHBUbLIY 3eped NpH [PHMCHe-
HUAH KMAKOCTY 10BBIZEHHO BAAKOCTH ©LeM MeTanaa yueHblia-
CTCH. '

Bsegerue MosepNHOCTHO-AKTHRHLIX BEIIECTB B COTak KHAKO-
CTH TAKMC 3HATHTEABRO NOBLILACT cbeM veraara. Ilpyu nprMeHe--
IIMM KepocHHA ¢ ONTHMAJblbIM COACPKAHUCM OJNCHHOBROH KHCJO--
THl, paBom 2%, cuev MeTasda moBBMLAeTeR nowtd B 1,5 pasa.
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oy Gaupyonlee JpNmKende QpRIipa vownsaceT JeHorBHEe no-
REDXHOCTHO-AKTHBHBIX BenleCTB 13 Ipoiscde  Pe3aliHA-Uapanains
SNCTALTOB CROGOANEIM A0DAZMROM, HGBLILAY CLOM MOT@/L1A.

Tak, vanpuyep, BpH A0BOAKe zaxadcinoil ctadu 20X npuve-
Neire #ocikocredl, COlEDMANAN  IOBEPXNOCTHO-2XTHBHLIC BCIC-
orza, efeITCUTZATC VNBLILIGHNEe CHEAMH MOTAS T B CDCTHCM Wi
19—20Y% npit obpadorse 803 OCIILLTUPOBAHKWY TIPKTADE, & (DI
OBPAGOTRE ¢ OCUIAIHpUBaliies TpHMIPa ta 27—33%.

B suBueMMOCTH or cooTaBd KUAKOCTH unetoTa of6paboranyoil
TMOBEPXHOCTH 1IPH JA0RU e H3MeHAelrls B Npeiestax ARYX pazps-
Ao 'OCTa 2789-51. DBzeaciide 5 WHINOZTL NOBCPXUOCTHG-AR-
THUBHAIX BEILOCTD YXYIIACT UMCTOTY LOBCPXHOCTH,

[Mpozonkureibdoets of0paBoTKH IPH ONITHMaAbHLIN VCI0BHAX
OKA3BLIBALT BAMAIHC Ha ObeM MOTAMla M UHCTOTY oOpaboralinuil
MOBEPXHOCTH B TMEPBbIEe MUHVTBHL AGROAKH, KOIA NPOHUXGANT CHsl-
THC HAYEALHOW 1LepoxoBaTOCTH. JarteM Ipollecc J1oBolku crabu-
JHZHDYCTCH H CDOM MeTaAAd B PaBHBIC OTPE3KH BPeMelUH CTAHO-
BUTCS OUIHHAROBDIM, 4 UHCTOTA NOBEPXHUCTH NPAKTHUECKH UC Hi-
MEHNETCA.

Marepuan npurapa, ofiiajas PasTHUHON  H2HOCOYCTOHUMBO-
CThIO M WAPKUPYEMOCTRIO, OKA3LIBALCT CYILECTRCHHOC ASWCTBHE HA
Upoilecse JA0BOAKH  MeTaq108  cofoanmM  abpasusom. Belcokad
TOMHOCTE 1 YHCTOTA NOBEPXHOCTH MPU JAOBOIKC AOCTHIACTCH IIPH-
THPAMY H3 CCPOTO UyTyHd ¢ MeIKHMH IPadaATOBLIMY BKAKUCHIA-
MM M HpouBol Meratauderkoil ocHonofl.

B npeseiennoyd HoI€0BANHM XOPONIHe PE3ayIbTaThl NOJYTIC-
MBI TPU JTOBOAKE BARAJCHHAGH CTATH NMPHTHDPOM K3 CCPOTH 9YTYHA
TEepAneTLIG Hp =160 ¢ mepauro-cheppHTOBOiT CTpYRTYPOIL,

B npouecce 0BOAKH ¢ OCHHIIMPYIOILHM ARUMKEHASM 1IPUTHDA,
3a CueT B0ALION L I0Wall CONPUKOCIOBCHH NPHTHRA ¢ ofpaba-
TRIBACMOH NOBEPXHOCTHIO W [DABWJILHCGH €70 YCTAHOBKH Lia CTal-
Ke, RCOpPARJFIOTCA  TOMPeltHOCTY PeaMeTPHueckol  dopMbl AeTa-
Ael.

OBajplocTh YMOURLANaCh B cpefHed Ha 45%, KonycHoTh
5a 33% ¥ NOMHOCTBbH YOTPAHSAIALL TPAIHACTS.

Hopepsiocty, doseldelipie CBOBUAIBIM AGPa3zHBOM ¢ OCURAIH-
- POBANKCM [PKETHPA, NPH OUTHMAILIGHE BUMCOTE 11ICPOX0OBATOCTH 06-
SANMOT MOBBIDCHHEOR  HAROCOVCTONUHBOITLIG W3-3d  O4ronpusT-
HOro paciogacAedns ofpaboTOadnx PHOOK, XOPOINO YI1CPKHRLIO-
ILHX MACTRHYIO LACHKY.

O6pafoTka De3VALTATOR IKCHEPUMCHTANLION  HCC1e10BaHUH
MO3BOMMIE VCTAWOBHTE DML 34BHCUMOCTEH, NPeA TABJICHHBIX 3
pHIe Tpauxkos W QopVMYI, OLACIUAIONIHNY HX HCHO0Ih30BAHHE B
APOHABOACTBOHULIX  VOTOBHAX, Tawx, HAOpHMep: ala cradn 20X
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TBOpAGLTRIO R =61 —61 Loy Veralia 3 3aBHCHMOUTH 0T 3eD-
HHCTOCTH a0pasuBos UPH 10BUAKS © CCIHTIRDVIOIIHI IBHIKCHHEM
DPHTHPA MOXKeT ObiTh OUDE/BICH [0 CICAVIONCH QopMyae:

5= 10,6 + 01,

a IpCAln SDIVTA MERpOHOpOsIneTein:
- (.5
Hcp:O,l—ld3 54

TIE! %—CLCM MeTAL1a 110 LHAMETPY B MK]
d, — cpeanit pasye) 3cpeH adpazdsa B MK
Tlep -— coeatnn BLICOTA MUKPOHSNOBHOUTEN B MK, .
Anasorsdnble 4a2uoHMOCTH ORITH NOJAYYEHBD H A8 IPYIMX
HOCAPTAGRAHHDIN MAPOK £TAMeH,

BbLIB O 1Ll

PeaynbTaThl T€OPETHUETKOTO M 3KCHSPHMCHTAIBHOTO HeeIeIn-
BaHHf CROAATCH K CASIYIOEMY.

1. NoBodka MeralloB CBODOSHEIM  a0pU3HBOM —- CAOKIILIHA
JIIPOUECe peaainid, 3aBHCALLA 0T H0JILIOTG HMcda (PAKTODOB., Hau-
fosee CHABIOR BAMSIHUE Ha TIPOIEST OKABLIBAIGT: (PHIHKO-MEeXAHiH-
YecKHe ¢BOICTBA  vartepraaa OBpadaTHBECMON  ICTAJM, COUTan
abpaauBHON CMECH, YSThiOe JARICHHEe NPUTHPA, CKOPOCTL pa-
fouero ABHMCEMS, A raKKe XgpakKTe)p JRHACHHR TPHTHDA.

2. Cpean  pasioBHANHOSTCH  3TOrM0  MeToda  08paboTku  10-
BOAKZ MCTAL10B CBODOIHBIM aA0Pd3K30M © NPHMEHEHHEM MeTalli-
qECKHX MIPHTHPOB O0ecrneuHpacT UAXGOJACC BLICOKYI0 TOYHOCTL H
uHeTOTY nosepxvocth. OcoBento adgexTused 3TOT npolece npi
ADBOAKE JeTAMCH ¢ MDEePRIBUCTHIME  TIOBEDRHOCTHMH, 00pafBoTka
KOTODDBIX - aGpPA3HBHBIMI OPyCcKaMH Goabliell HacThio He Adaer Xo-
POLIHX PC3YABTATOR H3-38 HHTEHCHBIOTG H3HOCH OPYCKOB.

3. Ha ocHOBaNHH Npo3eJeHHOO 4HAJAM3A BLACHeHA KHHEMA-
THKA JOBOAKH UMJIHLADHUCCEMX JETATICH cBo00IHBIM adpasuBoM
C 0(‘1];1'[.,'1;1Hp}"K)IHI’IM JABHAKCIHHEM ll]’)HTHpﬂ, 4 TAKMC HCCHe03all
MEXANU3M PC3ANUF-ILapataillia MeTaLIol ¢ yueToM ocodeluoctel
reoMerpuy AOPasHBHEIX 3epel, WAapMKHPYEMOCTH MPHTHPA, BAMS-
HESl Ha NPOLCCC IKHAKOCTH, BXOASLCH B cocrar abpaslsHoil cMe-
CH, YARNBHOMD IABJICHHS H XapaTepa JRNKCHHA TIPHTHPA, '

4. [lag oupeJcscHHUsl CKOPOCTH PE3aHHs NpH AOBOAXKC cBOBOI-
HLIM adpaszuBom npedloxena Qopuyaa.

0. YcTanomaeno, WTO TPH ACBOAKe cBOBOMHEM  abpasuBoM
NWIHHAPHIECKHX  AeTajdel ¢ [PEePhBUCTEIME  LOBEPXHOCTAMH, OC-
HAMTUDYIOLEE NBAMKEUAES MPUTHPA 3HAUHTEThHO NERBBINIACT CDHEM
MeTarnTa W yayuiiaer dcroTy nosepxnocTH. llorpemuoctn reo-
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MeTpaueckol  opMol  AeTagell  HCpaBafoTes: yMelblIakTed
OBAJLHOUTh, KOHYCHOOTH U IOIHCCTRIO YCTPAalsSIeTSst IPAHHOCTD.

6. Yoranopacia Crouelh BAHAHES OCHOBIBIX TEXHOTOTHUeCKHY
thaKTOPOB Ha ChEM MEeTaMLTa 1t UHCTOTY losepxnolti, Boitpan pa-
HUOHAIRHBIT pesuM 006paboTkn /14 A0BOAKH JAeralledf B3 3aka-
JCHHLIY cTadcl mapox 20X, 40X u 15,

7. Tlpomeaeunble HCCIEIOBANNS BIHSIHHA COCTABA KHAKOCTH
HZ TIPOLECC AURKH TTOKAZHH B03MOKHOCTD IOBBILIEHHs Cheva
MeTadida B 1,5 pasza 3z cuer MPUMEHCHHST MOBCPXHOCTHO-AKTHB-
HBIX KHAKOCTEl. ‘

8. 00paBoTka PesyInTaTOR IKCMeDHMeHTANALIOTe HOCAeI08d-
Husl NO3BOAWA2 VCTANOBHTL PAL 3aBHCHMOCTEH, TPCAcTas/AeHHblX
B BHAC TpadHKos H GupMyd, KOTCDbE MOryT ObiTh UIILILIOBAND
NPY_ COCTARJAGHHH PVKOBOIALIHX MATEDHANOB 10 BBEIBOPY OUTH-
MaJbHbIX PEXHMOB AGBOAKH cBOOOJHBIM afpa3lroM ARTaJCH H3
3AKAJEeHHRBIX crafef,

9. Peayabrtartwl . padoThl ONyOJHKOBAHLI B BHIC OTAEJEHLIX
crarefi:

I, «Meciaeiopaute BAAAHHS TBEPAOCTH CTAIH Ha HPOM3BOIH-
TeIbHOCTD [PH AOBOAKC CBOBOIHBIM abpaisuBoM CTadbHbBIX JeTa-
Aeiy, Tpyae XMW wm, B, W, Jlenuna, t. XXI, suin 4, 1959

2. «[onogxa ¢ OCLWAJHPOBAHHEM TPHTHPA H HCHPEPBIBHON
nojtaved  abpasupnofl cMecks», «CraHKM H MHCTpyMEeHTs, Ne 12
1938.

3. «Baxnnne marepnana npuripa Ha 3QdQoKr N10BOAKH CBO-
OolIKuM abpasusoM CTadblbix Retaqael», Tpyaw XITH my. B. Y.
Jlendua, . XXI, sumn. 4, 1959.

4. «Buuarne mexannueckoll oB8paboTKW Ha M3H0COVCTOHYM-
BOUTh CT3JbHbIX ZeTadeld mamud», Tpyau XITHM um. B, . Jle-
HuHa, T. IX, san. 1, 1957,

5. «K Bompocy © cXBATBIB2RHHH NPH FPAHHYHOM TPEeHHH Aera-
Jged mawvHy, Tpyow XTIV wm. B, WM. Meunsa, 1. XXI, Boin. 4,
1959. ‘ ,

6. «/looaka abpasHBHBIMY NOPOIIKAMHM JeTajell H3 CTA’H
4X13», Tpyaet XITH wm, B. . Jlewnua, 1. XXI, som. 4, 1959,

7. «Cnocof JOBOAKH LUJIMHAPHYECKHX TIDEPLIBHCTHIX [OBEDX-
HOCTeH ¢ OCUHU/INKPOBaHWEM [IPHTHPA H YCFPOHCTBOM /s Hempe-
pBIBHOH mogadud aGpasuBHON CMeCH B 30HY pe3aHHuA», ABTOPCKOE
CBHACTCILCTBO flo 3anBKe or 2/VII-1958 r. Ne 603045, xna. 67,
modKa. a, rp. 9.
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