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boJiee ;n;eC.fiTH JieT TONJ.Y Hasa;n; 6HJIO 06HapyxeH0 1 "C.JTO OCKOJIKH 

;n;eJieHKH ;n;aroT B ;n;HaJieKTpmqecKKx ~lTepHa~ax (c~m;n;a z ;n;p.MHHepaJIH, 

cTeKJio, opraa~ecKae noJIMMepHHe JIJieHKa) cy6MHKpocKo~ecKae 

TpeKK, KOTOpHe MOXHO yBeJiaqHT.b ~ruMK"C.JeCKOH o6pa60TKO! ~0 BK;D;HMHX 

B OITTK"C.JeCKHH MKKPOCKOIT pasMepOB :I,2). 3TO .fiBReHae illKpOKO HCITOJID-

3yeTC.fl B H8CTOSitnee BpeWI B ;D;BYX 1)6JiaCT.RX: KaK MeTO;D; ;n;eTeKTHpOBa

HWI TJDiteJIHX Sap.a:IteHHHX "C.J8CTHU B :I;n;epHHX HCCJie~OBaHH.a:X R ;D;JI.fl npO.H3-

BO;D;CTBa ([>.wDJTpOB C MaJIOH nzcnepc.iJe·i no pa3Mepy nop Ha OCHOBe ITOJIH

MepHblX nJieHOK. 

~o HacTo.a:mero BpeMeHR TaKR3 <l>RnbTpH npozsBO;n;HJIHC.b c noMOtnbiD 

06Jiy"tleHHH nJieHKH OCKOJIKaMH ~eJieHaK B H;D;epHOM peaKTOpe {3). 

C pasBHTHeM TeXHHKH YCKOpHTeJiei ITO.flBHJiaCb B03MOXHOCTb HCITOJID30BaTb 

ITY"C.JKH TRXeJIHX HOHOB {4). CaMHM a~eKTHBHHM yCKOpHTeJieM TSIXeJIHX 

HOHOB B Mape B H8CTO.fltnee BpeMH RBnaeTC.fl yCKOpHTeJib Y-300 ]a6opa

TOpRH H;D;epHHX peaKUHR 06~enaHeHHOrO HHCTHTyTa .a:;n;epHHX HCCJie;D;OBaHHH 

B lY6He, CITOC06HHi yCKOpSITb .HORN OT B ;D;O Xe. HoHN KCeHOHa KCITOJID-

30BaJIHCb lJ,JJ.fl H3rOTOMeHWI .a:;n;epHbiX <f}MbTpOB [ 6} • 

HacTo.a:maa pa6oTa 6uJia npe;n;npzHHTa c ueJIDID no;n;po6Horo zsy-qeHHH 

BJIHHHH.fl pasJIR"C.JHHX TeXHOJIOrH"C.JeCK~X <f}aKTOpOB Ha xapaKTepHCTHKH .a:;n;ep

HHX ([>HJIDTpOB C ;D;HaMeTpOM rrop OT 0,05 ;D;O I MKM M3 ITOJIHMepHoro Ma

TepzaJia OTe"C.JeCTBeHHoro npOKSBOJJ;CTBa. 

3KCIIEPI1MEHTAJJ1HAH l:IACTb 
rh J~ 

,Il)rJI HSrOTOBJieHH.fl 'i!WI.bTjfOB npHMeHflaC.b JlaBCaHOBa.fl K ITOJIHKap-

6oHa.THa.fl nJieHKa (MapK.H "MaKpO<f}OJJ.b" K "MeJIIDieKC) HMIIOpHa.a: M OTe

"C.JeCTBeHHOrO npOK3BO;D;CTBa. TO~Ea IIJieHKK 6 MKM H 8 MKM npR mKpKHe 

7-IO OM. lJJ.reHKa 6HJia 06Jiy-qeHa HE. IWKJIOTpOHe MHorosap.flJJ;HblX 

KOHOB Y-300 JifiP owrn ROHaMK xei~·6 c aHeprae:tt I30 MaB. 
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J1HT8HCUBHOCT:O 06Jiyti8HI18: M8H.fiJI8.C:O OT !09 ,IJ;O 10
9 

HOHOB H8 CM
2 

06Jiyti8H

HOH rroBepXHOCT!i!. IIpH o6Jiy-qeHRI1 rrJieHP:a Haxon;wrac.o B BaKyYMe, rrepe,n 

XIDM11!8CKOH o6pa60TI\OH Xp8HM8C.b H8 I103.IWX8. 

06Jifl8HMe yJI.bTpacT)MOJieToM npoBo,r;HJIOCL JiaMrraMa T.tma J13-30-I Ha 

paccTOHHJi!H IOeM Ha oos,rzyxe. Tpa.BJieru~ rrpoBO.IJ;J?I . .1IOCh pacTBopaMH Na OH , 
('li.,n.a.) B ,I:(HCTHJIJIHpOB8HHOH BO.IJ;e, KC1HIJ,8HTP8U11H ROTOpLIX yCT8HaBJI11.B8:-

JI8C.b TM'l'POB8HHeM I\I1CJIOToii c 'rol!HOCTI·IO 0,05H. BaHHa c pa.cTBopoM rr{eJIO'l!H 

IIOM811{8JI8Ch B TepMOCTaT, B KOT0pOM TeMIIepaTypa IIO,IJ;:n;epJKHBaJiaC:O C T01I

HOCThiO O,I°C. 

VfsMepeHH8 8118M8Tpa rrop. rJiaBHbUill rrapaMeTpa.!Vlli tlJMhTpOB .fiBJI.fftoTC.fi 

:n;HaMeTp rrop ( cL ) , 'l!Ji!CJIO rrop Ha e,IJ;QIHI1IJY rroBepXHoCTH ( N ) .0: rropMCTO

CTL ( P ) . 3IwrrepHMeHTaJI.oHo Mhi orrpeneJIHJIH d. . N H P MOJKHo pac-

C'l!l'!T8Th, SHa.fi d • IIpH HCITOJihSOBamnr ypaBHeHMH RHHeTY.f'lJecKoii TeopHu 

raSOB ;D;.IDI T8'lJ8HM rasa -qepes R8ITMJIJIHp IIpH rrepexo;n;HOM peJKli!M8 OT BHSKOrO 

T81!8HM R CB060.IJ;HOMOJieKyJIHpHOH .IJ;VItlXpySil.H BLIB8.IJ;8Hhl CllOpMyJihl ( 5) , II03-

BOJU:IIOUU18 ITO JJ,BYM JitJUI 60JihU18MY l!HCJIY SH8'lJ8HVIH pacxo;n;a ITPL1 paSHhiX 

.n;aBJieHMX pacc'l!L1T8Th oo-e HYJKHhle rrapaMeTphl <lJMhTpa. 

~ pacxo:n;a ~OpMyJia HM88T BHJJ,: 

F = NS1rd 11p ~p + cl..!!_s1iol
3 (P!I)-tf2 .Ae_ .> 

1R..9 1 R re f~ GN RTl · 

r:n;e F -pa.cxo:n; 

Ap -rreperran; :n;aBJieHH.fi Ha cp.v.tJr:)Tpe 

p -cpe:n;nee :n;aBJieHae c :n;Byx cTopoH cpWihTpa 

'tr 
- MSROCTh rasa 

- TeMIIepaTypa 

R - ymiB8pC8JihH8.fi rasOBa.fi :TOCTO.fiHHa.ff 

t -;n;JIL1Ha rrophl 

d -JJ;L18M8Tp IIOphl 

S -IIJio~aJJ,h cpM.JI.oTpa 
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N - IT~OTHOCTb OTB8.PCTffM 

M - MO~eKyJIJipH1Ii1 nee rasa. 

-
0THOC1:fT8~bHO p ITpM: ITOCTO.ffHCT Be A.f n: Z:W.Vr.IIIX B8~fi\IliiH 3TO 8CT b 

ypaBH8HM8 IT.PJIMOM 

F-=a.p+g 
0THOITI8HM:8 H3KJIOHa ITp.HMOH K OTpesrty, OTC8Ka8MOMy Ha OCH Op,IWHaT 

IT.PM p: 0 • 

-
r;n;e 1f - cpe.n;HJIJI ap.WIJM8TJPi8CK3.ff CKO.POCTb rasa. 

0TCIO.n;a OITp8.IJ;8Jifi8TC.ff ;D;H8M8T.P OTB8)CTMH 

d= ¥.,(7 11 1 
Torna 11rrc~o rrop Ha cM

2 

-~~ R. re 1> 
N = ot A'S 4pidJ; 

ITopHCTOCT.b, T. e. OTHOUI8H118 06'.beMa ITOp K OCl'.be.My cpk!~bTpa., ,I(Jlf.I C~y-

1Ja.ff KaHMOB ITOCTO.ffHHOPO C81!8HIDI, rreprreHll;HKYJifi.PHhiX ITOBepXHOCTU, 

6yn;eT paBHa OTHOCHT8~HOH II~oman;a C81!8HIDI KaiTV.LJIJJJI.POB, T. e. 

p = N .l!f:_~ 
I 'f 

HOBhiM TMIT rtlM:OTpOB, ITO~y1!88fv1blX 0(l.JI.V1!8HH8M II0~1iiM8.PH1IX M0HOK 

TJDK8~hiMU HOH8ML1: MI1 OCKOJll<81\tli:f ll;8J[GHIDI, Xapait'1'8.PMSyroTC.ff IU1~HHJJ;purqec

H:Oii cpopMoti n:aiiH~.POB IT.PM Ma~oll: HMCITepCVI:H pasMepOB. IT03TOMY .IJ;JI.H 

HHX .IJ;OJIJKHhi Clh!Tb CIT.P8B8.7J;JIHBhi ITp1iiBE!,IJ;8HH1I8 Bhltr8 OTHOUI8HIDI. 

ITpM Ma.JIUX .IJ;Ji18M8TpaX ITOp ( .. ~ 0, 05 MitM) T01JHOCTb MSMepeiU:f.H 

MOJK8T II8,IJ;8Tb HS-sa Tpy,IJ;HOCT8H .IJ;OCT8T01JHO TO't!HOrO I13M8p8HI!H M8J!hiX 

!1SM8H8HM:ti pacxo,n;a. IT03TOMy ,IJ;.li.H TERflX cp11.JILT.POB Mhi SaMep.B:.Jifl OJJ;HY 

B8~rr1!MHY "/,". 3aTeM .IJ;OClaBO't!HhlM Tf8B7I8Hlii8M Toro JKe cpU.JibTpa yBe~vr-
/ 

1JVI:B8J!lii .n;I18MeTp ITOp ,D;O HSMepMMOPO SH81!8HIDI d ITO SH8.1!8HWIM 
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n 1 
rx /)I • d ~ n tJ Torn;a ncitOMhiM ,n;v.raMeT ::1 onpe.n;eJIHeTc.r.r ns ypaBHeHvm: 

~=ff 
IIpaK'r a'tfecr-tv.r .asMepeHror npoBOJJ;fiJIUCL Ha ycTaHOB.Ke, cxeMa KOTo

po:H noKasaHa Ha pac.I. 

rasom:ti noTOK cosn;aeTc.r.r BaKyJMHhiM HacocmJI. 

IIepena.n n;aBJieHM Ha cp.liiJILTpe Ap n:3Mep.r.reTc.r.r p'l'YTHhiM .n;.aqxpepeHI.'(HaJI.b

HhiM rvia.HOM8TpOM VI ycTaHaBJIHB8BTC.FI 1ii::-'OJI.b1!8TbiM B8HTM8M 2 J • )laBJie

HQ£8 sa qJHJI.bTpOM P 1iiSM8p.FI8TC.FI MaHOM8TpOM 4 R peryJIRpyeTC.FI B8HTM8M 

2. Cpe.n;Hee n;aBJieH.vre Ha Q;JHJihTpe onp(:,n;eJI.F:reTc.r.r Ka.K p = p + £ . 
Pacxon; rasa .vrsMep.r.reTCR nJieH:o1IH1IM pacxon;oMepoM MH poTaMeTpoM. 

Ha pnc .2 no.Kasarm pesyJI.I>TaTH asMepeHvrM: no onpe.n;eJieHHIO n;naMeT

poB rrop CflkiJI.bTpOB 0,12 MRM
1 

0,2MKH1if 0,42 IvlKM, Q}kiJ!hTp C OTBepCTIDIMH 

0,07 1VIItMI1:SM8p8H M8TO,!I;OM ,!I;OITOJIHHT8JihHOro pacTpaB7IHBaH.Im: ,!1;0 0,22 MRM, 

IIoJiy1IeHHHe ;n;aHHble 6hiJIH rrpoBepeHhr un cr-taHRPJIOmeM sJieRTpOHHOM lVrn:Rpo-

cRone 11 ITOJIY1JeHo xopomee corJracr-w npvr t::;(. =0, 9. 

PE3YJ11TATbl I1 OECY'J&LEHHE 

Xm1!vr1!ecrtrui o6pa6oTKa o6JIY'tf8HHo:ti TmKeJIHrvm: HoHarvll1 JiaBcaHoBoli 

ITJ18HRH COCTO.FIJia HS CJI8.7JYIOlllMX CTa.n;v.rii: OKHCJIRT8JI.bHa.FI peaitiJ;11Jl B pas

pyrueHHOH 06JiaCT .0: ITOJIIDVIepa, •rpaBJierme B me.JIO'tfH, llpOMbiB8H.t18. 

0KHCJI8HH8 llpOBO,!I;V£JIOC.b YJibTpa .. -1im:OJI8TOBbiM 06JIY1J8H118M (Yif!) 

c ,n;.liHHOH BOJIH 6oJiee 254 HM. IIpe.n;Bap.aTe.JI.bHO 6blJIH rrpone.n;eHhi onhiThi 

CO CB8TOqH1JI.bTpOM, Bbipe3aiOli(liM H3 06U(ero CII8RTpa Y~ - HSJIJ1!8H.VIJI 

o6JiaCTb 280-320 HM n 6biJio noKasaHo 1 liTO 8TOT .n;HarrasoH BOJIH a.n;cop6v.r

pyeTc.H o6JiaCTbro cKphiThiX TpertoB. Ha pMc .3 rroKasa.Ho .vrsMeHeHHe ;n;.vra

MeTpa IIOp cpv.IJ!bTpa IIpH 06Jiy"CJeHHH Yill H 683 Hero IIpH O,!I;HOM H TOM %8 

Bp8M8HH TpaBJieHv~L B !ll8JIO"CJM. BJIRRHHE: JJ;03bl Y@ Ha CKOpOCTb TpaBJieHH.FI 
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Tp8R8 ITOR838HO Ha pnc. 4. 1IpOB8D;8FI18 QOTOXI1MJ;I't!8CROM peaRIJ,Hfl 3Ha

tiHT8JibHO YCIWp.F.r8T ITOCJI8.n_ymtl{ee Tp81i.ll8Hk!8 U{8JIO't!l>IO BIJ;OJII> RaHaJia, 

liTO YM8HI>Wa8T BP8Mff TpaM8H!itff .rv.m .uocTHX\8HM orrpeJJ;8JieHHbiX .I(.tlaMeT

poB rrop. B ,I(8JII>H8MIII8M rrpa H3rOTON8.HllJ;I cpliJII>TpOB rrpa Hameti ROMITa

HOBI\8 Jiarm Mhi oCSJiyqaJif1 rrJieHKy 4 tie ca. 

3aM8ti8HO H800JII>tii08 JB8JIUqeHJi! e CI\OpOCTH Tp8BJI8HIDI ITO.BepXI-IOCTH 

IIO.Jrn:M8pa rrocJie oCSJiyti8HM yJII>Tpaq)HCJI8TOM. TaR B 5 H NQOH rrpn 50°C 

B T8't!8HM8 3Q~UH 083 06Jiyq8HM Y~ TGJimMHa H806Jiyq8HHOM HOH8~AH 

RC8HOH8 ITJieHRa YM8Hblii8JI8Cb H8 0,2 NIH'}f
1 

B TO BpeMH: Rai\ IIOCJI8 Y~ 

cTpaBHJIOCI> 0,35 MIW. Hs rrpHBe.n;eHHHX ::mcrrepHMeH'raJII>HhiX JJ;aHHhiX Bll;I:LHO, 

qTo S(fJ<P8RT YB8JIM'ti8HM.F.r CI\OpOCTH Tp8BJI8HH.fi B.I(OJII> TpeKa Harvmoro 60JI88 

Cytl{8CTB8H8H, l!8M JB8JIH't!8HMC CI\O.POCTH Tp8B7I8HM ITO.BepXHOCTH ITJI8HKU. 

Cy,I(.F.r rro JIMTepaTypHHM .uaHHhiM { 4) , rn,upooKaci> HaTpM .r.rBJI.fieTc.r.r 

6oJI88 rro,uxo.I(J1U{1!M Tpa.BHT8JI8M, tJeM Li0/-1 vr KDH , T.K. peaKu;aoHHa.R: 

artTMBHOCTI> KOH HaMHoro 6oJII>rue, a y LiOH sHaqHTeJII>Ho MeHI>rne, qeM 

y NaOH . 3To MoxteT BJIMTI> Ha pas.JIHqHyro cTpaBJifmaeMocTI> rro.BepxHoc

TH M8T8.PH8JI8. 

Bbi6op peJIWMa Tpa.BJI8HIDI, T. 8. KOHUCHTp8IJ,kU1 U{8JIOqH, TeMrrepa-

TJphi H BpeMeHvi TpaBJI8HIDI, orrpe.ue.Jif.leTc.r.r HY)I(Hl;J.M ;z:uiaMeTpoM rrop 

cpHJII>Tpa. 3a.BH:CHMOCTH cl cpv.r.JI!>TpOB M3 i.I8BC8H8 OT OCHOBHhiX rrapaMeTpOB 

IIOK838HH Ha .PHC.5,6,7. 

TaR KaR rrpa TpaBJieHHI1 JiaBCaHa rrpoHcxo,I(HT ero -qacTHtiHoe pacTBO· 

peHM8, TO rrpH rrpO,I(OJIX\HT8Jil>HOM pa60T8 B O,I(HOM paCTBOpe KOHIJ;8HTP8!WH 

JI8BC8H8 6y,rr,eT l10BbHII8Tl>C.F.r. ITOSTOMY IIpOBep.F.J:JIOCI> BJUffiHfl8 KOHI.J;8HT.PaiJ;HH 

JI8BC8H8 B paCTBOpe U{8JIOq1f H8 CRO.POCTb TpaBJieHIDI. 3a.Bk!CMMOCTI> ,I(JJJI 

3,., NaOH rroKasaHa Ha prrc.8. Hcxo,I4H H3 rroJI,yqeHHbiX .n;aHHhiX, :rvm 

JiyqW8M BOCIIpOH3.BO,IJ;IDIIOCTH pesyJII>T8TOB B CB8X\8M paCTBOpe U{8JIOql! 

rrepe:rt HaqaJioM Tpa.BJieH.rur pacTBOPa:Dl.fd "'0,5 Mr Jia.Bcana Ha I 1vm pacTBo-
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pa ~eJI0'111. IIocJie:n,vromee yBeJIH'IeHMe KJJII1'1eCTBa pacTBopeHHoro JiaBcmm 

no 5 Mr na I MJI rrp11 MHoroKpaTHOM HC :.tOJII>3oBaHaM pacTBopoB saMeTHoro 

BJIIDIHM.IT He OKa3hiBaeT. 

)UiaMeTp rrop cimJII>Tpa orrpe.n;e.IDIOT He06XOll:HMYIO Vl:HTeHC11BHOCTI> 06Jiy

'1eHRH Ha UMKJIOTpOHe - '!eM 60JII>UI8 I{ , T8M MeHI>rne B03MOXHHll ;D;HaMeTp 

rrop. 3aBhHII8HH8 d IIpHBe;D;eT K rrepeK}hiBaHmo IIOp 1 a, CJI8;D;OBaT8JII>HO 1 

K 6oJI:&meii .rurcrrepCLU'I no pasMepaM rrop 11 K yBeJIU'IeHvrro aqxpeKTVIBHoro 

;ri;11aM8Tpa. lieM 60JII>Uie rrapaJIJI8JipHOCTI> }\aHaJIOB, T8M 60JII>Uie 3TOT aCflPeKT. 

ilp11 113rOTOBJieH1111 ~11JII>TpOB B 3aB11C11MJCT11 OT 11X Ha3Ha"tieHMH Mli 3a~aBa~ 

JI11CI> orrpe.n;eJieHHOH cTerreHI>IO rrepeKphiT !1li nop - oT lJ;OJIBE>~·npoueHTa .no 

20%. 

ITpa o6JiytreHH11 IIJieHoK 113 rroJIHKa960HaTa 11 JiaBcaHa 110HaM11 Xe Har·JU'f 

6hiJI11 H3rOTOBJieHbi (p11JII>Tphi C .IJ;11aMeTpaVIJ1: rrop OT 0, 05 MKH.D;O I MKM, 

Kait IIOKa3aJIM CHIDJIKH pa3phiBa cimJII>Tpa Ha CKaH.vrpyro~eM 3JI8KTpOHHOM 
X 

rootpOCKOII8 (puc. 9) IIOpLI He 11M8KYI' KO ~fyCHOCT11 H rrperr.c·ra.BJIH:IOT C060H 

I.J,11JIUHtJ;pl1'1eCRHe KaHaJihi. ITocJie,n;Hee Be JI>Ma BaiKHO, nocRO.JII>KY JJ,JIUHa 

nop BJIMeT Ha acMJeRT HBHOCTI> pa.6oTH ,flJ,I.JII>Tpa - c yBeJIU'leHHeM JJ,JIUHhi 

pacTeT sa,n;ep:lKVI:Baromrur crroco6HOCTI>. 

X 
Ha pMc.IO IIORa3aHa ITOBepXHOCTI> cpHJII>Tpa, CIDITaJI C IIOMOIIU>IO CKa-

H11PYIOUl8rO 3JieKTpOHHoro MMRpOCKOITa. 3TOT cpHJII>Tp rrp11 ~ =3.I0
7 nop/Ch~ 

a d = 0,4 MHH11MeeT - 20% nepeRphir11fi nop. 

P11c. IIXnoRa3hiBaeT CHHMOK ~~I.JII>rpa C cl =0,4 r~~ BHIIOJIHeHHhiH 

Ha 06hi'1HOM 3JieRTpOHHOM M11KpOCROII8. J?opMa OTB8pCTHH Ha IIpOCBCT 

IIOKa.3hiBaeT, 'ITO He BCe H:aHaJihi neprretr.IJ;11Ky.IDipHhi K IIOB8pXHOCT11, XOTH: 

OTIW""IOHeHIDI COCTa.BJI.fiiOT L. 3°. YBeJIVI'I8H:118 yr.Jia KaHaJIOB II03BOJI11JIO 6bi 

yBeJIH'IM TI> N 6es 3Ha.'I11TeJI:&Horo yBe JIVI'IeHM .n;11cnepcmi no :n;M:aMeTpaM 

nop. 

X) CHKMRR C 3JI8KTpOHHHX MHKpOCKOnOE; 6HJIH npenocTaBneHH 

Po3eHr(.BeiroM H. D. 1 A.1IJ::ax.oopnoBHM E.JI. a 

M'Iel:VIHUIBWIR E. B. 1 sa 'ITO a..BTopu npHHOMT HM cooTO 6Jia.Ho-

JiaDHOCT.ba 
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Ha pHc.I2 npore;neHo cpaBHeHze "tJHCTOTl:l q>HJI.oTpa.urur HaiiiHX ".a:;nepHl:lX 

<I>aJI.DTpoB" H <l>.wr.bTpoB a.MepmtaHcKo~: q>HpMhl " Nuclepore ". HsMepeH.wi 

npoBO;lUIJiac.o Ha aaposoJI.DHo:f.t ycTruwmte A3-5. Ba;ruw xopomee KalieCTBO 

<l>WI.bTPrunni BOs;nyxa, a pasH.Hey no cpaBHeHaTD c "l'lucLepore .. 

MOEHO 06'D.S:CIDIT.b aMeK>UtHMC.S: y Hac t:OKa nepeKpl:lBaHReM nop, lJTO C.Bfl-

3aHO C npMMeWieMOi B HaCTO.S:IItee BpeMR: TeXHOJIOrHei 06JIYlieH.wi IJJieHKa. 

B 6JIWitaitmee BpeMH TeXHOJIOrz.a: 6y]J.E·T R3MeHeHa K Bepo.a:THOCT.b nepeKpll

BaHWi nop 3Ha"tJKTeJI.bHO yMe~maTc.a:. . 

lipRBe]J.eHHrui Bl:lille MeTO]J.KKa o6pa.60TKH 06JI~eHHOi KOHa.MH KCeHOH~ 

nJieHKH ;naeT 6o,m,rnyro BOCnpOH3BO;Itm\!OCT.b no ,IUiaMeTpaM nop <l>WI.bTpOB. 

naaMeTpl:l 3aMeTHO He MeWITOTC.S: npa H3MeHeHRH TOJimRHH nJieHKH B npe

;n;eJiax ±I MK. BpeMH .Bl:l;n;epJKKa Ha BC,s;nyxe o6Jiy-qeHHo:f.t Ha nmtJIOTpoHe 

nJieHKH B npe;n;eJiax OT I ;na.a: 71.0 2-J: MecaneB BJIHHHH.a: Ha pesyJI.bTaT 
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