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AHHOTA!Il'~ 

llsJiararoTcJt pesyJivTaTI:l onpo6onamm B OKB IIPH ToMHJIHHCKOM 

sano,n:e II/Il npn6opoB sr,n;epHbiX ~:OTJ>OB, HSrOTOBJ16HHHX H3 TOHK11X 

· IIOJIIiM8pHbiX i liJI8IIOK B JiHP 0Mffi1 C IIOUOUU>IO nytn<a HOHOB. )J,;rm OtiRCT

I\11 raSOB (kos,n;yx, KHCJIOpo,n, asOT 11 ,lij).) H BO,nH OT tia.C'l'HU C 

pasMopaMH ~ 0,2 Mt< ro~epHue WMbT)hl no CBORM iJJwt&TPYIDIIUiM 11 

SI\OIIJiyaTa,miOHIIhiM KatiOCTBai'Il He MOHt38 aqxJ)eKTHBHH, l!eM HSBeCTHhle 

¥IMI10pTHH8 ~IDibTpbl " mi.ee_i, por-e ". <~pOI< CJIYJKOhl g,neplThJX qJMbT

pOB B ueciwJinKo pas 6oJibmo, tieM ~ "m;.ee.t.pov-e. I "• 

., H,rr,epH~e WIDIL'l'PH MoryT ucnoJr:&sonaT:ocst Ta.IOKe ;rvrJt oqRcTKH 
. ' 

KHCJIOT liJ WCToposrrcTa. Ol!HCTKa TeXHOJiorxrCJ:ecKKX. cpe;n; c noMOU\biO 

.fi,TI;8pHb1X <JlH.JibTpOB YI38JUPIHBaeT BblXO,IJ; KOH,IJ;·.M;.uHOHHO:i npO,IUTKUHII 
I 

B H8CI\O:rtbltp pas • 

I 
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P.,BEllEHklij 

TexHo~orHH rrponsno~CTBa coBpeMeHHHX n/rr npn6opoB 

(MHTerpa7!:bllhlX CXOM H T.rr.) Tpe6yeT BhiCOI\OH CT.eneHR O'lHCTKH 

RCITOJI:03YOMHX 1KM)J;ICM.X U ra3000p8.3HhiX TeXHOJIOrH'CieOKHX cpe,n; OT 

MHOpO,lV!hlX IBKJIIotreHnii (rrhiJIL, omcTepffi! 11 T.,n;.). B Bos.u.yxe pa

OOtiHX Kar1ep ,Il;OJDiUIO co,n;epjitaT:&CSI He OOJiee 2-3 "'aCTim Ha JIHTp 

o pa3Mepa~:u D = 0, 5 rvm 11 ,n;oJDKHH noJIHOOT:OIO OTCyTCTBOBaT::o 

6oJiee Icpynnhie t~acTMUbl. Tpe6oBa.ID1fl K tJJICTOTe TexHoJiorMtrecKMX 

ra30B (ICHCJIOpo,n;, 8.30T :ti ,n;p.) eme Blllile: B O,JJ;HOM JIUTpe Ta.RMX 

rason ,n;o~JJUIO 6uT:o He 6oJree 2-3 ttaCTHU c ,nRa.MeTpaMn ']) ::0,2 MK 
I 
I 

n: He,n;onyc'l'HMl>l qac'l'UUhl c5o.n:onmx paaMepoB. Bo,n;a, ! xiCnoJI:&syeMM 

B np0113B0,1J;CTBe n/rr rrpYIOOpOB, ,Il;OJDKHa IIOJIHOCT:&IO O't1Mll\8.T:OCSI OT 

ncex MnKpoopranMsMon n MIIopo,TI;IILIX qacTHU c pasMepa.MR D:r0,2 MR. 

B naCTosrutee npoMr.r ,If)IJ1 rrpe,n;BE.pU'l'OJinHoii o'(n'ICTKPI TexHoJio

rMtreCKiiiX l[U30B I10I10JII>3YlOTC.fi clJIIJI&'I'pbl lieTp.fiHOBa <:PITI!-I5, IT03DO-
! 

JI.fiiOll\VIe OC~060iiQJ.aTJJC.fi OT OOJI:OlilOH \.UCTLI tJaCTKU C pa3MepatJJH 

]) >I MICe '}{ COiK8JIOHJUO, 3TK qMJI:&Tpbi He ,IT;OCT8.TQqHo CTOlll<M K 

x:vrM:VPlecrm : m<TVIBHHM cpc,n.aM 11, Kpor.Je Toro, Ca.MH no ce6e JIBJISI-
, 

I 

IOTCJI 11CTOtlHill\OM MOJIIWil opraHl'J:lleCI:Oii IIhi~U. ,lJ,Jm ,1J;aJII>JiefuueH 
I 

TOHKOH oqJ{C'l'KYI ra30B 1ICI10~:03YlO'l'C.H BOCLMa .n;oporOCTOSI11Uie 

J..IMnopTnhielxm~mqcr~rme {Im.n:oTpu "vnieet..pore.. "• 
I 

ll'ro :Kacae·rcJI ]inl)r,Kvoc 'l'eXHOJior:vrtrocmtx cpe,IJ;, TO ;.vm .,_pe,IJ;-
1 

BapHTe~:&HQii oqHC'l'KH llO,TJ;bl HCUOJI:b3~reTC.H ,IU!CnLT".LJI.HiU~i.i.~ ~1 NJOlUI-
1 

3a.tzyiSI HOH~0-06MeHIIW,m CMOJia.MU, TI])e,IU3apRTeJI:bHaJ1 Q'tH1C'l'I\a qN'l'Q-



pesHcTa npoHsBo~Tcst c noMonu;ro ueHTPHWYI'HPOBanRH. IToc~e~mmaa 

TOtman clJMJILTPawtfl >KM,IUWCTe:ti BIDIO~H.fl8TCH C ilOMOllU>IO '' fltiee,•po-z. e.. "• 

ITpH aToM, nocKoJILKy· aTM WHJILTpu no B~ep~MBaiOT ~~enRA, He

ooxo,IUIMHX ,I1;JI.f{ 'l'OI'O t 'tlT06U rrpO~<lBMT:b BeC:OMa BHSKIDi: fllOTopeSHCT 

qepes nopu c pasMepaMM 0, 2 MI\, na c OBpeMeHHOM ypoBHe Texno-

Jior:Wt rrpiDCO,D;IlTCH ,lJ;OBOJILCTBOBaT:OCSI C paBHHTeJI:&HO . H9BhiCORO:ti 

CTeneH:&IO Otm:CTKH, KOr,n;a B O,IUIOM JIM'I'pe qx:>Tope3HCTa OCTalOTCSI 

2-3 tiaOTI1l~ o pasuepaMn: 0, 5 MR. AHM9rHtiHhiM o6pa.aoM npoHsBo-

~Tcst Q'qHCtKa KMCJIOT. 

CymecTBeHHHM ne.n;ocTaTKOM qMJI:&'rpoB 11 ~_i €2.< ptJre_ " J:lBJ.IJI

eTcst 6oJI:omast ,IJ;HcnepcnJI oT.n;eJILHhlX rrop BOitpyr ero cpe.nnero pas-

. Mepa ::0 cp., IIOSTOMY )J)IR TOI'O, tiTOCiU o6ecrretm:T:O XOpolliyiO CTe

neH:O clJHJI:oTpar~m:, rrpMXo.n;HTOSI HCllOJIL!:IOBaT:o~ ~Tphl co cpe.n;mm 

pasMepoM nop J) cp., sHaqnTeJI:oHo ME!H:&lliHM ope,IUI¢tt BeJmtm:HU 

OTclJM:OTpOBhlB0.8MLIX qac'l'HlJ;, 'ITO llPMBO,IUIT K He>IteJiaTe~:&HOMY yne

JIH'IeHMIO conpoTHBJieHMn WRR:&Tpa. 

ITpe,n;ctanJienne o BeJIM'IMHe )~ucmlpCMH rrop THnWIHOH rrapTHH 

qlWI:&TpOD 11 
i Vt\ i ~pore. " MOXUIO llOJIY'llHT:& MS TaO~YIIJ,U, r.n;e npM
i 

Be~eHLt pesyJI:uTaTu WM:UTparmH Bos,ey:>:a B noMemeHHtfE). 
I 

,lij)yi'HM BruKHLIM HO,IT,OCTaTKOM (JruJihTpOB "MRJJJIKflOpu" C Heo6xo-

,IUIMbiMII ,Tl)ISI i al):410I\THT11IO~i 0'H1CTKH rl'OXHOJIOI'U'leCKWC ope)~ pa3MOpru\1U 

rrop ]) = 0, I - 0, 2 Mrc, SIBJI.HeTca ux J3eCLMa HMSKM nponycKHM 
I 

I 2 
CIIOCOOIIOC T ~ : BCero JIUlliL 0, 5 JI/MIDI• CM npH ]) = 0, I MI\ VI 

I, 5 JI/MIDI c.M
2 npn .::D :::: 0 t 2 MI\ ,n;JIJI B03,IJ;YXa II, COOTBeT TH8HHO, 

2 H 8 MJI/wprc~ ;vr.r.r 1>0,l~hl rrpu .IJ;aBJieH:vrn p r::: I aTM. 

*) 3TH II.3Mepon:nn Buu~7rnenLI c rroMOU\hiO cTaHJT,apTnoro nymc5opa 

A3-4, rrpHHUUII ;r,e}IcTJ3JT.fi ROTOpOI'O OCHOBaH Ha ROJUPieCTB8HIIO:£i 

CBH3ll Me1K,IJ;y pa3r,mpoM aapOSOJI:OHOH: 'IaCTRnH H llHTeHCHBIIOCT:blO 

pacceHB~eMoro e1o cBeTa. 
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l10BblCHT:O pacxo.n; OTclJJ.iiJI:OTpOBa.HllliX MaTepHaJIOB MOJKHO ny~eM 

yBeJivrtleHIUI 11JIOU(8,ll,ll[ !lJviJI:OTpa WIH Be.JUilUiHI:l ,IJ;a.BJieHWI, 't!TO BO MHOrMX . . 

CJIY1IaJIX He ,JJ;OITYCTHMO ITO TeXHOJIOrHtteCKIDJ! COOOpruKeHWIM. 

YnmtaJloHbiMI-1 nosMmKnocTSIMH MH. otiHCTKH TeXHoJior:aqecrorx: ope,14 

OOJia.,n;aeT HOBHH THII <lJM:O'l'pOB - "H..n;epHI:le ~:OTpbi", IIOJiy1JaeMHe 

ITYTeM OOJiy't!eHKA: TOIUtO~i ITOJIUMepHOH ITJieHKH 11Y1JKOM TSDK6JIJ:DC HOHOB 

C ITOCJie,IJ;YIOU(J.i!M XUMHtieCitHM BbiTpa.B.7.U1B8B:VIeM I10Bpe1t,IJ;eHH:WC HOHaMH 

y~aCTKOB IIJie.Hitll • Wl'IJILTPYIDII\He nophl B Ta.KHX cpmr:&Tpax HMeiOT qx.>p-. 
I • 

My, 0JII1:3ItYIO K IzyiJIJ.iiHl[HltieCIWH H npaKTUtteCICH O)J;HOpO.n;HH I10 HX pas-

MepaM (,n;ncnepCHH. )J;HCJ.MeTpOB IIOp COCTaJ3JIH.eT ~5%; OM. pHCe !,2) • 

liOCitOJI:&KY' TOJill\HHa ITJieHKH COCTa.BJIH.eT BCero JilDII:& 5-!0 MK, {iJHJI:OTpy

IOU(a.si crrocoonocT:o SI,U;epnoro WHJI:&Tpa mwoKa .n;ruite npR lie6o.7I:&WMX 

nopncTOCTHX I0-20%. . 

B H8CTO.rni(eM OTl!eTe U3JiaraiOTC.ff pesyJI:O'l'aTH odpo6ImaHH.fl 9KCITJiya

T8,UUOHHbiX DOSMOiKIIOCrre:H MepHbiX <lJiiJI:O'l'pOB C pasMepa.MR nop J) r;::: 0, 5 MR-t 

B npnMeHeHHJ.i~ K Ol!HC'l'Ke TeXHOJIOrvrqeCKHX Cpe.n;, HCilOJI:&3yeMIDC rrpH 
I 

rrpo:asno.n;cTne: rr/rr rrpuoopon. May't!amw:c. ~TPYIOll\M H rrponycKHM 
I 

CUOC06IIOCTH (j}UJIT:>TPOB, UX MeXa.Im\IeCKEI.R: R TepMHtteCK8Jt CTOHKOOT:& t 
i 

yCTOH'tJ.liBOCTn: @iJI:&TpOB no O'l'liOWeHHIO !': XHMHlleCKHM peareHTaMe 

I 

•• 
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J{apaiCTC]JHCIIIRM MCITOJII>30Ba.BliiHXC,fi 

agepHb!X dJWI:&TpoB 

IIp:vmUHn naroTOBJieHHSI JI,Il;epHhiX <f>:wr:&TpoB BH,I~eH Ha pHc.3. 

liJieHKa 113 JiaBcana TOJillU'IHOH e :::: :CO MI\ 06Jiy-qaeTCSI ny~OM 

HOHOB ROGHOHa 0 aHeprHeM OROJIO !50 MBB, R~ JI!S KOTOpbiX 

o6pasyeT B nJimme l.l;L'IJIMHJUYvrqeoim:fti ItaHaJI p~~OHHbiX noBpext,n;e-
! 

mm (paoll\enieiiHe TIOJUIIVlepHIIX MOJieityJI) .• B peayJI:&TaTe nooJie.n;yi0-

11\ero OICMOJI8llHSI paCII\8TIJI8HHh1X MOJieltYJI 8TMOO{lJepHHM KHCJIOpO,Il;OM, 

TpaBJieHHe B paOTBOpe ll~0JIO'tll1 H BhiMbiBaJIM o6pa80BB.BDH'IXCSI COJieii 

OOpaayiOTCSI CRB08HHe IJ;TLJil'IH.JWH'tleCRUe O'rBepCT:wi, ,n;Ha.M8Tp KO'l'OpiDC 

:::0 88.BHCHT OT pe*vu.m TpaBJieHim: ItoHUeHTp~H lU8JIO'llH t TeMnepa-
! 

Typu H IIpO,Il;OJDIUIT8JlJJIIOCTU IIpoueoca. llpH Tpa.BJieHHR npO]JCXO,IUiT 

TaiOKe H8I<OT0poe yMeUIJlllOHHe TOJill\HHU IT~IeHJ\H e , ROTOpoe MOJlteT 

OhiT:& HaMepeno. 

HopHOT90T:b WHJihTpa aaBMCTtiT OT ,I.Ofa.M8Tpa nop H OT HHT8HCHB

HOCT11 ITY'l!I\a lnoHOB. 1Ip11 8TOM MoryT B0!31Ulli8T:& nepeKpll'l'Rfl OT,IJ;eJI:&-, 
i 

JI:&Hb1X nop ( TaK:vre CJiy~avi BH;IJ;Hbl Ha pHC ,, I) ; llOCKOJI:&Ky, O,IUiaKO, 
I 

TpaeKTOpHH ~TJ~8JibllHX LlOHOB npai\Tl'Itl8CJtH HHKOr,n;a He 6ill3aiOT CTporo 
I 

napaJIJieJI:&III-1 i ,npyr ,n;pyry, TO ,TI;rutte rrpH BH,IUIMOM rrepeitltH])HH BXO,JUWX 
I 

OTBepcTffii w!l.HaJII:l nop OI\a3biBaiOTC.fi paa;~eJieHH1IMU. (CJIMIUie KaHaJIOB 

npmiCXOI\I!T rliJ, up11 c50JI:&illl!X ,!(llaMeTpa:c, OpBBHHMWC 0 .IIJIHHOl! Ka

HMa: J) ~ 1 ) . 
---.tJI,MD.MeTP nop, onpc,H,CJI8HIIUfi C IIOMOllU>IO OTITII't!CCI\Oro MMKpOCI<Olm, · 

I ~ 
: 6UJI pa.BeH 1 ]) ~ U, b r.m:. ( 3Ha.R ~ yllliT!lBaeT TO o6cTo.rrTe.1JI>-

! " 

CTBO, tiTO B 1 npe,n;eJiaX paspomaiOUtei1 0110G06HOCTH MIDtpOCI<OIIa ,nHaMeTp 

M01KeT IIOCitoJ.r:&rw OTJI1'Piarr:ocJ1 np:vr nepexo,n;e OT O,nHoro W¥LJI:&Tpa It 

,n;pyroMy) • 
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,l1Jui R3Y'li8Hltfl nponyCKHOil CITOC06HOCTH <]}HJlbTpOB ITO OTHomemnt 

R rasy· ncno~JJsonanac~ cncTeMa, Hsoc5p~eHHan Ha pHc.4. 

CHcTeMa ~H ~~TPauHH rasa cocToHT H3 6an~oHa c rasoM I. 

CTac5RnH3aTopa ~an~eHrrR 2, npe~apHTe~:oHoro ~Tpa rpy6oA, 

otm:CTim 3, neHTMJJeR 4, pacxo~oMepon Ha pasHyiO ixponyCKHYJO ono- . 

coc5HOCT:& (!200, 300 H IO ~qac), MaHOMeTpa 6 H WHnDTpo~epsa-

TeM 7 C HpnuTyeMHM @'rJI:&TpOMe . . 

Ha PRf. 5 noKasa.Ha KOHCTPY~ cneUHaJI:&Ho paspaCSoTaHHoro 

~:&Tpo~ep)ltQTeJI..R:j COCTOJID\ero H3 Kopnyca 7 t B ROTOpldi: 3aRJIB.l4Jl

BaiOTCH cgropoMaCTOBhie KoJIDu;a 8, MeTaJIJIHti~CKHe oeTKH II q,wi1Tp

no~oxuta IO H HCIIhiTyer..ruii WWI1TP 9. B Ropnyc BXO.IUiT rtpHLUKa 5, 
I 

KOTOpaR Y~OTHReTCfl qepes ~OpOIIJIQOTOBOe KOJ!Duf 4 raiKo! 6. 

Coe;rmHeHRO: fPHJI1Tpo)~epnta.TeJiii, Jil16o c: MarHOTpaJI:o~, JIH6o c 
I ' 

pacxonoMepa.MH ocyu~ec·rnJISteTcst qyroponJiacToBo:K Tpy6xoil 2, pas-

BaJI:bD;OBannoii no ItO~hUY ra.iiKoil I. 
! 

CJtiC Te~a ,U,.liSt q)HJib •rpa.D;UU BO,IT.bl ( GM • pliO • 6) OTJIHttUeTc.H JIHltl:&. 

TeM, qTo K~OMC nt,nuenepetiHCJieiiilhiX noTMe:il (OM • pHC • 4) , CO~epJJtHT 
cneuua.nr,rty~o eMitOCT:b JI)UI saJiu:oa nonu 8, cpwr:r,Tp rpy6oi1: OtDICTKH 

I 

I 
BO.IJPI 9 H M~pHHit o6'I:>eM IO. ICoHcTpyro~ cooTBeTCTBYIWtero · qMJ.lbTpo-

, 

~epitB.TeJISt r3oc5paJKeHa Hfl PJtiC. 7. OH npe,IJ;CTa.BJIJieT coc5oil Kopnyc 5, 

B ,IUio RoTcroro rorraMeH ,nepxtaTeJI:o 8 H qyroponJiaoTonoe KOJI:ou;o 9. · ·. 

Ha · aTvt .n;eTfnH nrutTia,u;LmaeTCfl MeTa.ru.urqecttasr ceTita. 3, clJHJI1Tp-no.n

JIOlKita IO, !HcnuTyeMLI:H Cj}UJIJ>'l'P II, np:eA<J?wl:&Tp 2, qtroponJiacTonoe . ·' 

KOJI:&~o I2 ,i paccetw.TeJI:& C'l'PYH BO,Iij:l I. Kopnyc KpernrTcn c KpbiWKo:£1: 13 
I . 

' I 

tiepes KOJIL
1
nO 14 BHHTnJ·dll 4. 
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Ilo,IT,BO,IJ; BO,Il;hi ocyu~eCTBJIJieTCSI lliTY~Elpa.MH ? , BBepHyTliMH. B 

Kopnyc II ItpbiUIRY l1 YTIJIOTH8HII.hiMU 0 HHMU npoRJia;nROH I5. 

MSI onpe.n;eJieHH.fi <J>M:OTPYIOU\e:ti cnqoo6HOCTH ~epiWX <J>wl:bTpoB 

HCITOJI:bBOBUJICSI ynoMHHa.Bm:vllicSI yme Bbillle np¥~c5op A3-4. 

J?E3YJThTATbl kiCUllTJ®IU 

l1ponyciOI8JI CITOCOOHOCT:O .a,n;epHHX (?MJILTpOB ITO OTHOIDeHHIO K 
' 

raay ortasamb.cn B 2-2,5 pas a, a no oTJioiueHniO K ,n;ucT.,HJL7.1HpOBaiiHotl 

Bo;n;e npn6JIH$nTeJILHo B I,5 pasa B1Illle, tieM y q>WI:oTpoB "MHJIJIHITop" 

c .panHHMH ;n;narl'teTpaMn rrop .:D *. 
WIDihTpyiOil\M CIIOCOOHOCT:O sr.n;epHhTX cJ>:HJI:OTpOB ,IT.JIJI tiaCTHU C 

;rt;Jiia.MeTpa.Ml1 ]) =? 0, 5 r,m, IW.I\ B:vi,ll;HO H3 TaOJI~ I, 3a.M6TIIO 
I 

Jiyttrue t tieM y @r1JI:OTpOB 11I"JIUJIJH:IITOp", OCOOeHHO 3H8.tl:fiTeJILHO npemvty• 

nteCTDO SI,:n;epHLIX cpMJII)Tpcm B OOJiaCTit MCJIKvlX 'tlaCT:rm; C pasMepa.MH 

:0 ~ 0,5 Mit. 

Hpn M3y'tleHJHI nponyci<:noti crroco6HocT:vr .rr.n;epiwx ciJliJibTpon Mil 

CTOJIImyJmc:o, co CJte,lr,ymntHLI HHTepecnhiM cba.ItToM. OKaaanocr,, liTO I ,, 
I 

nponyCitii8..fi yiTOCOOHOCTJJ O,Il;HOrO II TOI'O JKe <JMJI:&Tpa CI1JILHO 3a.DI1Cl1T 

OT HCTIOJIM3Y8MOH ITO)f,JIOj;~Tat• Pa3JUI'tlHLie pacCMOTpeHHble BapYiaHTH 

cxeMaTJ1qecrtH Mso6pantcJ TP Im puc. 8 . (B KaqecTne rpyooro cJwlJILTpa 

npnrv1eH11JICSI (~Topon.m,.c'J.'01)J,IJI l]JHJII>'rp "Mit:IJmnop" TUlia L S c paaMc

parvl1ii nop l5 ~m). Hami~/'lJlL~Ie pesyJI:&TUThl noJiy"tfE~IOTCSI B CJiy-crae, 
. i 

I 

J<I.OI',n;a B Hall~C'l~Be rro:n..Jr< 1Y\EH HCIIOJl:&3yeTcJI iJIJD:~rnrH I,trm 0 11CHL noim.-

CTHH MaTepl!M, IIpC1l.H'rC'1'l',YiOUUiii IIJIOTIIOI.~y nprwerD.HJrllO O'l!eHL 8JiaC----- ' 
I 

'I'ntmoro u T~)lmoro .m~npuoro cpliiJIIJ'l'pa, npn ICOTopoM qacTJJ rrop OT\a8LI-
, 

naeTC.fi 3[1HPJ?ITOH. 

* oTa crrocoonoc•r:r, 6e3 8DJJieTHOI'O YXY,JJJJeHHSI KUtlGC'l'Ba 0HJILTpOD l":lOiKC'l' 

OLITL eiite ueciWJIJ)Ico yDeJHFleHa 3a C'tlc~T yBeJiuttemm liHTencRDHOCTVI 
I 

OOJIYllCIIUSI • IIJieHKH B . rryqr\e UOIIOB. 

-.... 

. : 'i~ ;;~~E" ~ 
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MexaHnqeCRHe CBOHCTBa ~bTpOB HCIIHTUDaJIRCh llYT8M. COS~a

HUJI TOJiqJtQB ,JJ;a.BJI8HJIIJI npn HCIIOJI:bSOBallmt paSJI:M:tiiW.X llO).J,7IO»teite 

~IIJ!bTp des IIpORJia.n;KH B~epJKHBaHT nepena.n; ,D;aBJieHIUI, pBBBIDi 

0, !5-0, 2 KrC/ CM
2 • Ilp:vr 3TOM paspymeHlre ilJVIJLbTpa, RaK npaDWIO i 

npORCXO/U'IT B pesyJib'l'Ll'l'O paCT.FDKGHI'Lfi nro UeHTpaJU:,HOit traCTHe 

C MeTaJIJIJiPlGCIWH ceTICOH wwr:oTp BI:l,D;epnm:oo.eT nepen8JV:-l ,n;aBJ.tend, 

pa.BHbie 2-2, 5 KrC/ cM
2 • IlOCJie RCIIOJI:DSOBaHII.FI ~axte B Teqe.ml9 npo

,JJ;OJIXWTeJI:&Il(1)!'0 npm.1emr w:viJihTpu ne M8JLmoT cBoeii aJiaCTHtUIOCTR. 
i • 

OW'III tm cpnJih'rpon ucnH:ThlllaJICJI B Tetietm:e I, 5 MecSin;a B no-

TOKe KHCJIOpo,n;a, OXJI3/K,lWHIIOrO ,JJ;O TeMnepaTy].Jbl t =- (fO-.(/JO) °C • 

llpony·citnan: cnococlnoc'l':& aToro W1IJibTpa sa ncc:u nep:vro,n; JtiCIIHTa-

Hrlli npaKTVItleCIDI He :H8M8IUIJiaC:&; IW.1n[{-JIHOO JJH,TI;HMLIX U3f.1eHeiUtii 

CTpyRTypu H MOXaiUit:tOCICliiX cnoi1CTJJ Wli.'I:bTpa He OO~rapymeHO (He Cl:JJI

TaJI H8:KOTOpOrO H3IIi0II8IIIUI 1J,B8'.ra IIOD8)XHOCTH ~iH.JihTpa) • 
,If,J:r.A: onpe,n;eJieHIIR YCTO}NUBOCTlti ciJ::'LJibTpa IIO OTIIOilleHliiO It paCT

BOpU'l'8JIJlM t BXO,IT,ffllUiiM B COOT aD WOTOpes:.ICTa, quiJib'l'l) l10M8ll\OJICR na 

80 t.IaCOil B[Y)OTOp03UCT H ,Il;HORCaH; Ita:UIX-JlltiOO BM,I.01MJJX VI3MOII8Jnlli 

cnoiicTn ([Jif~~I:&Tpa np:n a•roM ne oc5napy>It9IIO. Mexm-ni'!ec:Kue cno~ic'l•na 
I 

WIL1IJ~Tpa npti aTOM CI-\OJUriiW)y,TU) 381v10THHX IiSMeHOIIUM HC npaTepneJHt • 

.fl)~epHt,Je ({mJir,TpH Ha OCHOBe JiaBC9.Ha He rlfApOCKOIH1t.IHH 1 )J;OC'l'a~ 

TOtUIO xopo1no oMatirmnro·l·c.rr r:o,n;oii 11 APYrviMM iKrr;r.rcocT.rrMn, :vrcnoJibsy-
1 

eMhlMU npn trpOH3B0,7J;CTB8 II/II ilp:HOOpOB, I1 D TOJKC DpCMJI He HaC)yo-

XaiOT B a•ruk JKIIJ,IUWOTJIX; JiaBOaiiOBrui nJieima 06Jia.n;aeT 6a.KTepHOJIO

rll'!CCICOM OTOHROOTbJO. 

~ · . 

. ·.·. rr·~: 

l 
I 

f.' 
!. . 
'li· 



- IO -

3AK,HI)lJEHHE 

Ta.tmM o6paso.M, onpo6Jmrum:e $I,ll.epma ~'l'poB, HSro'l'oBJiemm:x: 

Ha OCHOBe JIB.BCaHa, IIO:KaSHBaeT HX. E.JiCOIWe @UID'l'pYICJnHe H 8KCIIJiya

Ta.IJ,ROHime KaqeCTBa. Blixo;n; KOH;LJ;e~:OHHOit IIpO,n;y:KWm npm: HCIIOJill-

30BaHRH ~epHHX ~llTpoB YB~aeTcg B HeCROJIDKO paa. 3TH 

OTelleCTBeHHHe ~TpH C 60JibmOI 3~KTKBHOCTlliD MOryT 6HT1) 

HCIIOJillSOBaHH ~ TOHKOI QqKCTKK pesJI~ TaxHOJIOrHqecKHX 

cpe,n;, HCIIOJIDSyeMHX B aJieKTpOHHOI ripOMHlllJleHHOCTH H B ,ItaJibHel

meM MOryT IIOJIHOCTll10 SaMeHHT:b WHIJOEO RCttOJID3ymtHeC.R: HMIIOpTHHe 

W~llTpS "~MIIOP"• 
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J101llHfC1i K Pl'ICYJlliAM 

Pgo, I, . Mmtpowe>Torpac}):u.n .fi,II;epHoro clMJI:&Tpa c ~a.MeTpoM nop I MK. 

Bee nopbl HMCIOT npa.KTU"i60KH O,IUtHaKOBYIO ~IAe

OltYIO cJlopMy, 

Pno. 2. Mlmpowe>Torpawu.II oT~eJI:olillX rrop s:r,nepHoro qMJ!:&Tpa, 

I • 

fno, 3, IToofe~oBaTeJI:&HOOT:& OOHOBHHX onep~ npH HSrOTO~QHHH 
.fi,II;C~Horo wvm:&Tpa, 

P:HO, 4, CUCTCMa ,IVIJI onpe~eJICHI'IJI nporryOKHOit OII0006HOOTH ~Tpa 

B CJIY"tiae <J)H."IIh'l'paUI-III rasa, 

PRO, 5, ~RJI:&Tpo~ep*aTeJI:&, HCIIOJI:&SOBaHHHH B ycTakoBKe ~ 
wuJ.IJ>•rpanm-I rasa. 

fno. 6, CncTeMa MR. onpe,n;eJieHna: nponycKHoi crroco6HocT.vr WWI:&Tpa 

B Cfry-qae <fll1'.JI]", Tpawui BO,IJ.hl. 
I 
I 

Pnc, 7, WM.nl,Tpo,u;epJlta'reJI:& • ucrroJI:&SOBaHmlli B ycTB.HOBKe ;rr;m 
I 
I 

flJMtTpaiJ;J?IU BO,T.l;IJI, 

P11c, 8, OTHfCHTeJIJ,HM a~:XlJcitTliBHOOT:& paaJnrqHJ:lX BapHaHTOB MCTIOJII:,

aoBflHUSI .a:.n;epnoro @UioTpa. 

I • "" "' • • ceTKa MeTaJIJII!'l8C:Kall 

~epHui1: WWI:OTP 

clJWILTp rpyc5oii \IJU.JI:&Tparnnr (IIOA,7!0it'tKD.) 

~ RanpOHOI'·M 'l'I\aiib 

llporryomra.n: CIIOCOOHOCT:O .B xy,IWleM nap11aH're, IWr)~a HCIIUTHBa-
, 

CMLIH wvm:orrp IIOMCIUCH MCxt,Izy ,D;BYMJI MCTaJIJIH"ieCKJ1MH CCTIW.M11, 

BH6paHa aa IOO%. 
I 

. ! 

'j 

!'· 



-J2..-

\ (,) 

c-. I 0 Q C) J I 
f..") 

I I I I « 0 c 

I 
.... ~~ - ...... 

~ i I c:. 0 
I I I 

I 
,:J ~ 

1 ,... 

I I tO c • 0 Q 
. 

""""" 
.- ... . 

~ 

::t \ """"' !.;.") .,..... 

I U') « ..... 1J · .. I ~ f! • t Q 

d' t ... ~!ii ... : • ,.... .._, - ~ :;) ;l ~ ~ !! 
~- \ .... • cr " 4 , .. ., 

~ \ ~ I ! if& • t t i Fl n n jn 
"""" . ~ ~ & I f • if ~~;~~~: ~ 
""""" - - ~ ~o ~'-' ' ...... 

""'"" § 8 I ..l t ftt 3 •3 g 3 - """"" 
.. ., 

<: ~ ~ • A - -,- ,_, 

~ ~ ~ ~ • <:: 



0 0 

·· o 

~Oo 
cfJ 

·. 
0 

o·· 
. r ~ 

~"so . 
0 

p l ~ c. { ' 
- ·-----

Pl-tc 2 , 

0 

0 

0 



noT OK 
~OHOB 

01<1-iCAEHIAE 

Puc . 4-

TPA.6/\E HJ..iE 

5 

Bb1Mbi8AHHE rDTO&IH 
'PI-l/\bTP 



Puc. S 

i 

Puc.6 



Pvc. 7 

100 /o 
•••• • .............. , 

1/JO% ••••••••••••• 

162 % 
•••••••••••••• 
•••••••••••• II 

131% 
............. , 
············· 

131% ••••••••••••• 

226% ··1·-·i·-·::.: 

Puc.8 


