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BBe,I\eHHe 

YcKOpHTeJ!ii aapa~eHHblX qacTHU HBnH~TCH . HCTOqHHKaMH MO~Horo 

HanyqeHHH, B rronHX KOTOporo MaTepHanli yanoB H KOHCTPYKUHtt 060-

PY.I\OBaHHH HaMeHH~T cBOH aKcrrnyaTaJ.tHOHHlie cBottcTBa (I] • HaH6o­

nee qyBCTBHTenbHli K o6nyqeHHD ITOJIHuepHlie MaTepHanli, lllHpOKO 

rrpHMeHHD~HeCH B KaqecTBe KOHCTPYKUHOHHblX H aneKTpOH30nHUHOHHblX 

( 3ITOKCH,I\Hlie KOMrrayH.I\li, cnOHCTlie rrnaCTHKH, anacTOMepli, nwtH ' 

KpaCKH' uacna H .I\P·) (2) • K HaCTOfl~euy BpeMeHH, rrpHue Hlt1TenbHO 

K .I(ettCTBYD~HM H rrpoeKTHpyeuliM ycKOpHTenHM rrpOTOHOB,paapa6oTaHli 

ueT0.14HqecKHe OCHOBli orrpe,I\eneHHH pa,I\HaI.\HOHHO~ CTO~KOCTH llOJ!ii -

uepHblX uarepHMOB H CpOKOB HX cny1:6li B nonHX H3nyqeHH~ [3] • 

Pa.I\HaJ.tHOHHlie HarpyaKH Ha MaTepHanli, peanHayD~Heca Ha ycKo­

PHTenax aneKTPOHOB TW<~e uoryT Bli3BaTb pa3pyweHHP llOnHMepHblX , .. , 
I 

uaTepManoB. True, MaTepHanli yanoB H KOHCTPYKUH~ OCHOBHOro 060-

py~OBaHHH KOJil)UeBoro ycKOPHTe.ilH Epi>~ HaxO,I\HTCH B none BTOpMq­

Horo HanyqeHHH cno~Horo COCTalla (TOpM03HOe HanyqeHHe, HettTpOH~, 

MDOHli H T.,I\.). 0.I(HOBpeweHHO Ha MaTepHanli ~e~cTBy~T uexaHHqec-
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irne H Tei.mepaTypHb!e Harpy.3KH t SJieKTpHtreCKl1e Ill MarHHTHble nom1, 

XHM!tltreCK!tl aKTlllBHble cpe,nbl Ill np. 

HaH60JiblllMe ypOBHM BTOpMtrHOro M3JiytreHMfl npMXO'Af!TCfl Ha Ty 

traCTb nepHMeTpa ycKOp1t1TeJIR, r.ne pacnoJIOiKeHbl MltlllleH!tl, BBO,ll;Hble 

ycTpo~cTBa, KBa,npynoJibHble 1t1 wecT1t1nOJihHble JU1Habl. Ha p1t1c.I nfl!­

Be,neHo TltlnOBOe pacnpe,neJieH!tle OCTaTOtrHOt:l aKT!tlBHOCT!tl no CTeHKaM 

BaI<YYUHO~ KaMepbl £peBaHCKOro CltlHXPOTpOHa. flp1t1Be,neHHOe pacnpe­

,neJieHHe noJiytreHO npM pa6oTe Cl1HXPOTpOHa B pelK:ltlMe BblBO,na raM­

tJa-ny1rna no I KaHaJiy, npltl SHepl'ltllll ycKopeHHblX SJieKTpOHOB 4,5 I'aB· 

!ti TOKe nytrKa 3 MA. Blll,nHO, trTO aKT~BHOCTb MaKClllMaJlbHa B 06JiaCTY. 

6JIOKOB N~ I? - 19, r.ne reHe p111py10TCR noaMyll(aIO!!lMe MarHlllTHble n OJIR 

,nJifl BblBe):\eHlllfl nytrKa Ha MMllleHb, a TaK>Ke Ha 6JIOKe N~ I, ~.jllll BBO,ne 

3JieI<TpOHOB B KOJlbUO ltl3 lllHlKeKTOpa. f!pltl pat)OTe ycKop1neJif! B pe­

~lllMe BblBo,na no ,npyr111u raMMa-KattaJiaM, II !ti ill , IlltlK aKT!tlBHOCTH 

c1Ae1naeTcfl K 6JIOKaM I9 - 2I 1r1 21 - 23 cooTBeTCTBeHHO. B pe>1arne 

3JleKTPOHHOro BblBO,na o6paayIOTCfl n1t1Klll aKT!tlBHOCTH B 06JiaCT!tl 6JIO­

KOB l'f - 24 t COOTBe TCTBYIOll\.fl!e noTe pllM B03Myll(eHHOrO Ha Bb!BO,ne 

nytrKa, KpOMe Toro, noflBJlf!IOTCfl He60Jiblllltle nltlKH aKTlllBHOCTH B 06-

JiaCT!tl ClJIOKOB 26 - 30 Ill 36 - 4I, r.ne pacnoJIOlKeHbl KBa,npynOJIDHble 

!ti weCTMnOJlbHble JU1H3bl, tj)OpM1t1py10u1•rn nytrOK nepn.l( 3JieKTpOHHhlM BhlBO­

,noM. Anp1t10pHble oueHK~ noKa3blBaIOT, trTO ltlHTerpaJibHOe norJIOil(6Hltle 

.noahl B TaKlllX TOtrKax yCKOPHTeJlf! aa ,nBa,nuaTlllJl6TH!tlH cpO!( ero 3KC-

nnyaTauH!tl COCTaBJIRaT He MeHee 5 MI'p, 8Toro ypOBllfl pa,nlllauHOHHblX 

HarpyaoK .nocTaTOtrHO t iiT06bl HeKOTOpue IlOJl!AMU pllblO M8Te p1t18Jlbl aa 

3TOT CpOK 3KCnJiyaTauHH lllCtrepnamt CDO~ pocypc. J10 3TOtt np1t1tr1t1He 

B pR,ne ceKUHt:l Marlil!THblX 6JIOKOD ( ~N~ I?, 19, 20, 2I, 24 ••• ) B 

nocJie,nHHe ro,nbl BblWJU1 H3 CTPOH l'Ul(!AtJ :lJlUl(TpOH:JOJlRUHOHHb!e MaTe-

pltlaJlbl KaK reTHHaKC. OJH:lKTpOl<Up·ro11, ~lllOl<CIAJ(llll~ KOMnayH,n. B 60JID-

,, 

w11HcTne cJiytraeB 11 OJIHaf! aru.1etta MaTe p111anoB, no re pH:e1111t1x pa6oTo -

cnoco6ttocTL, tteBOaMOiKHa 6ea ,ne1>10HTa:!ta MarHl!lTHL!X 6;1onoB, a 

CJie,nonaTeJibHO 11 BHe!IJH1HOBOi1 OCTaHOBKl1 ycKOp1t1TeJ!ll, B CBfl3H c 

aTl/IM B AaHHOi\ pa6oTe OblJia npc;zm:pmrnTa nonLtTKa ttai1TH TaKoVi pa­

.n111au.1110HHO-CTOttK1r1tt MaTepHaJI,KOTOpbl11 no CBOl1M nor.asaTeJlf!lil He 

ycTynaJI 6bl Bblill6)11ll11M •i3 CTpOfl J.iaTC jJ11aJla!J H n03BOJ!ilJI 6bl npOJ/13Bec -

u1 pecwnpaUHIO paapyillett11ot1 l:l30Jifl1..\1111 n a::i3opux r:.e:'!.µ,y cem.1,1t1R1.111 

1:.art111THh!X C5JIOI\OB 6ea >IX paa6o pK111. 

OcHOilHHe Tpe6oBaHl1fl ]( Ta1rn1J1y !.1UTepl'iaJ1Y CBO,.:.l,lllIBiCb K c11e.n.y~J­

Il(eMy: 

- noI<a3aTeJII, pal.(>Ial(>IOHHO•i CTO~I{QCTH L~aTepilIW!a ;L(OJ(.:,E;H Cib!Tb He 

mnre rcfJ I'p, T.e. c 0011I:.lilHM aar1ucou 0Ciecnetr11na11 ci1.i1 pa.1V1a­

U.1t10HHym .no11roBetrHOCTb B TetreHl/le ueCKOnbKl/IX ~BCHTl1JleTilIU 

aKcn11yo.Tau.1t1111 ycKop11 TeJrn; 

·· xopo!llall a.ll,re3>1ll ~•aTep11a11a K CjJOLICTLIL< n11acT111<aM 11 cTam1 (ue 

HUiKe 0,7 H I,2 :.:rra COOTB8TCTBe1rno); 

- yAeJihHOe a11eKTpoconpoT11BJiem1e np111 Te~nwpaType rs-20°c 11 

OTHOCil!Te JlbHO~ B !laliiH OCTl1 65;~ ,L\OJ!iKHO Ohl TI> He ~le ace 108 O!.:. :.; ; 

- npotrHOCTb ilpll c;;taT!tlltl 11 1l3nt6e ,l.lOJir.ma Cit.:Tb COOTilCTCTBeHHO 

He m1::te 40 11 IO Llla; 

- Tanrettc yrna A>I3J1e1<'rpv.trec;;;.x noTepb )(OJ1t.1e11 Ob!Th He Bb!ille O,I; 

- MaTep>1a11 )J.Om:teH 06JJti,Li.ClT.h Tpe[i\11HOCTOiil<OC'l'blO 11 IlHOpOCTOt:IKO-

CTbIO; 

- MaTep11a11 AOJiir.ett u~1Tb TeKytrHM 11 xopotllo aarioJIHH'.l'.h ya1<y10 (.no 

20 !!M) 11(011.h Ha rJJy611Hy iJ.O 60 CM. 

Hoene a11a11111aa Cionee tre,,; .nnaAuaT111 no31.:o:r;HhlX ! .. aTepillaJIOB ,nJIH 

KOI.lnJieKCHblX ilICCJlC,l\OllaH11H OLIJ!l1 Ilblupa!lh! OMOHOJU1tr•IB~'JU!l(Y!e KOMnoa1;­

Ul:IH Ha OCHOBe IlOJ!lllA:epu.eMeHTa. 
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ITom1MepueMeHT (ITU) - MaTepliaJl Ha OCHOB8 KOMil0311!.(l10HHOrO BH­

lKYU\8ro, BKJIJOttaIOU\ero opraH1111eci<11ti noJI11Mep - 11 tteopratt11ttecKoe 

BHlKyll(ee B811(8CTBO; np111 STOM nOJIHM8pHb!H KOMilOHeHT o6paayeT B 

aaT:aep'AeBmeM MaTepHaJie cru.iocTOHT8JibHblt1 CTPYKTypttblH aneMeHT. 

OnblT rrpJ11MeHeHJ11H ITU MaTep1.rnJIOB B KatteCTBe aJieKTpo1rnoJIHUJ11111 Mar­

HJ/ITOB Ha ycKOP111T8JlffX npOTOHOB [4] t noKaaaJI, tITO ero Ml1HepaJib­

Hblti KOMnoHeHT 06ecnett11:aaeT :rpe6yeMblH noKaaaTem pa'A11al.(1/IOHHOti 

CTO~KOCTJ/I 11 MexaH11tteCKYIO npottHOCTn, a nOJil1M8pHblti - aJieKTpow11-

311ti8CK111e c:aoncTBa (aJieKTpooonpOT111BJI8H111e 'AO ro9 
OM·M, npo611B -

H08 HaIIpHlK8Hl18 3-4 1'i!B/M, t9.6 11 f, np111 50 KI'l.l COOTB8TCTB8HHO 

0,09 11 7,7) [5,6] • 

I. l.l eTO~Ka 11CCJI8'AOBaHl1ti 

J.(JIH npHrOTOBJieH11H 11ccJie~eMblX ITU-cMecet1 11.cnoJib30BaJI11cb cJie-

AYJOm11e MaTep11aJibl: 

I. l.l8M8HTbl! 

- nopTJiaH'Al.(8M8HT MapKH 500 

- nopTJiaH'AUeMeHT 6blCTPOTB8p'AelOU\11ti MapKl1 500 

- rJil1H038Ml1CTbli-1 ueMeHT MapK111 500 

2. IlOJll1MepHOe CBH3yJOmee: 

- anOKCl1'AHaH CMOJia 8).(-20 

3. OTBep~TeJIH anOKCHAHOro OJI11r0Mepa: 

- YII 0647 

- YII 606/2 

- Yll 0633M 

4. IIOBepxHOCTHO-aKTl1BHOe B8U\8CTBO: 

- oJIBroill.!111'A "JJ.A 2120 

5. rrJiaCTH!j}HKaTop: 

- JI8IIpOKCl1'A 703 (730) 

h 

6. 3arI OJil!'.•i Te Jib: 

- KBapueBbl~ neCOK 

7. BO,LJ,a 3BTBOpeH!1H. 

iiOHCK Oll'J'i·i! .. UJ!bHOro COOTHOill8Hl'1fl KOl.'.1101-JeHTOJl 1iu-c~1eci1 ll8.i1CH nyTe:J 

l1CCJ!e;LOBaHJ1H ::iam1c111.;ocTJ/I IIO!W33TeJJe~l MexaHJ/lti8CKJ/IX CBOL'!CTB KOMIIfl-

31'1!.(Hti OT T8XHOJ!OrJ11ttec1;J11x c_;.aKTO!JOD: 

- BHAa ue1<1c H'ra; 

- nomwep1~e;.1 eu1·11oro O'.l'HowemiH (il/U.); 

- DO,ll;Ol.(CM8iiTHOro 0TliOLle!l!1H (J/U); 

- hOJilltteCTDa 3aITOJJHH'J'0JIH; 

- Bl1.;:;,a OTBCp,ii,1-iTeim; 

- l\OJlll!tI8CTDa nonepxliOCTH0-8.KTUBHoro ue: .~eCTDO., 

B !\allGCTBe 110hU3dTC.1Jell !.:e;.::dHl1'18C.-:liX CBO .. C'J'D ubJIH lipilnil'l'c '. : 

npe,LJ,eJI npO'!HOCTl1 np11 ll!3r116e u c::.HT!111 (i'uGT IL' 1·.iu-'10) 11a 0ci1,u::-

11ax 2x2x2 c1:, 1'l np110Max 2x2x6 11 4x4xl6 er,; ; a~re:.Hl'kHUH 

npOllHOCTL npi.1 miruoe coe,L(11ac1Eh! r .. e1'<:!JiJ1-1"eTC1,,;; ,a TaKJKe a0"m1.·:.-

HOCTn cr,:ecYJ, !(OTOpaH O!!j.lC,L(eJii-JjlUC1 ll01'!).~/l.'.0El!el .. 1 C'l'di!Ac1p'.1'HUl'O r:o­

Hyca Ha I'JlJ'OllHY 6-t:J CM 11.ilJ.l no ,i.;lIULeTpy ;1acIU!HlJU (.;i .: ec11 iW BCTpH­

X>IDaJOI~eM CTOi11rne (I'OCT IO 181.1-81). 

lipiUOTOBJiellHe i"li..l-CL!CCll OC: .j:..;ecTBMl::iOCb 110 c;i1,, /:,:fiJ'.,le;-, cxe ... e: 

l. B aarpeTyIO ;,o Sv-8J°C 3;10;-:c1:,..\Hj-"iO ct:o.1y ITpl1 IIOC';.'Oii!iito; .. 

ne pe:~e:JliBC:iiiHH ,J,OU<:illJIHJlll II .·.c1c:~· n ., lilW.T 0 jJ. 

2. JiJIC.lCTWi.!llJ,llj.JODandjiV ::HIOJ·;c.1.i;H;,' iil c; .. O!IY c; .. e1m:BaJih lJ 'l'Ul!Cl!he 

5-6 :.JlHYT c II j)OCJ tilt: lltlL!l/, l1 H81''.lC nu,; ,L\O so0c l\Hdj.JlJ,CBbll» neCJ\OM. 

TaKaH c;J.;;:;c1 ... o.:;er xp.::i!i'iTbC l i Hec ,·:vJJ:oi\o cy1·0K. 

.5. !ljJJ.iI'OT3.BJliiBaJm lJ,81.WH'.l' dOe TeCTO ~13 r.:i-::w f.JLi.Jl;.,1iOI'O JJH .~:y:~ero 

C BO,Zi0l1 31:!Tll0]Jei:ll!n, B EOTO l! l.!.i iljJC;(ilcifH i i' l!.'ILHO µ ,...C'.i':JO jl.ii!H IW-

BC jJXtl oc T!I 0-d.!i'l'viBii oe DC :..te ('.'l ' ilh. 
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4. B ueMeHTHOe TeCTO ;n.o6 aBJiflJll'I .• p.11rOTOBJieHHYIO CMeCl> KBapue­

BOro necua c nJiaCTH<lJllil\lllpOBaHHOii 3TIOKCl/l;£\H0!1 CMOJI0!1 , a TB.KlKe 

) TBep;n.11I Te JII>. 0611\YIO Macey ne p eMe uu11B.aJll'I 4-6 MHHyT. 

2. Peay JII> Ta Tbl .11 c c ne ;n.0BaHHl1 

2.r. B.11 ;n. MHHepaJII> ttoro BH~y ll\ero 

H cnb!Tamie Ha ciKaT1rn o6pasuoB IIU- u oMnoa.11 1\H tf , n p.11rOTOBJieHHhlX 

Ha OCHOBe Tpex pa3IDl tIHblX BblCOK OMapo1rnLIX ueirnH TOB ITOKa3aJIO, tITO 

BllI;n. u eMe HTa He OKas irnaeT 6 ? Jll>ll!Oro BJllllflHHfl Ha n p OtIHOCTHble xa -

p aKTe pllI CTllIK.11 B CTatt;n.apTHOM (28 CY TOK) B 03 pacTe (pll!C. 2 ). IT O 

rrplll tIHHe yKa3aHH 0 !1 He3aBl/IC.l1MOCTl/l np otIHOC THhlX x apB.KTepl/ICTHK B 

,i(aJII>He i'1 lllllIX l/ICCJie;n.OBattlllflX .11CTIOJI1>30BaJIOC:b Hfil!60Jiee pPcnpocTpatte H­

HOe BfllKyl!(ee - 6blCTpOTBep;n.e!Oll\l1.i-! ueMeHT MapK.11 500 (l'OCT IO 17 3 -c/8 ) 

saBo;n.a 11 Tura ttT 11 r . BocxpeceHcKa MocKOBCK0!1 o(iJiacTllI. 

2.2. ITOJil/IMepueMe HTHOe OTHOWett.11e 

PesynI>TaTbl 11IccneAOBattHH saB.11c.11MOCTllI rrpotIHOCT.11 nplll ClKaT.11.11 

.11 ¥13I'VJ6e OT BeJllH11Hbl OTHOllle HHfl Me iK;n.y TIOJil/IMepHblM. .11 Mll!HepaJil>Hblt 

BHlKYll\11M rroKa3aJllll, tITO Jiytiwllle npotIHOCTHble rroKasaTeJil/l y ITU-cMe­

cetl: c Ben.11tI1t1Hol1 II/U paBHoi-i O,IO .11 0,15 (p•1c . 3 ,4 ). B ;n.ani,ttetl:lllHX 

.11cc;1e;n.0BaH11IflX •rneHHO 3Tl1 3HatieHHH IT/U np.11tt11IMaJI.11ci, np.11 11arOTOB­

. JieHJll.11 o6pa3l\OB KOI:mo3Hl\Hl1. 

2.3. BOAOl\GMeHTHOe OTHOWeHHe 

BeJI.11till!Ha Bo;n.oue~eHTHOro OTHOWeHHfl OKa3b!BaeT 3Haq11reJI:bHOe 

BJIHHH.11e Ha npoqeocTHble xapaKTep11cTHKl1 ¥1 rro;n.BHlKHOCTI> ITU-cMec.11 

(p.110.5). YcraHOBJietto, tITO MaKCll!Mani,ttoe sttatieH.11e rrp otIH OCT.11 rrp.11 

clKaT.11.11 ITU-cMec.11 ;n.ocT.11raeTcH rrp.11 B/U = 0 , 27 - 0,30. TaK.11e aHa­

qeHHH BO;D.Ol\8MeHTHOro OTHOllleHHH COOTBeTCTBYIOT . ITO;JUl.11lKHOCT.11 

IIU-cMec.11 12 - 14 CM. tITO II03BOJIHeT OTiteCTVI 'l'8.KYJO IIOJll'IMepueMeHT· 
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HYIO KOMII03.l1l\l1IO K TIJiaCT.11tIHOMY y;n.oooyKJia;D.b!BaeMOMy MaTep.11any. 

2.4. KoJI.11qecTBO aarronHll!TeJIR 

BBe;n.eH.11e aarroJIHHTeJIH B IIU-cMec.11 ocyll(eCTBJ!fleTcH ;n.Jia v.cKJIIO'le­

H.11H Tpell\HH006pa30BaH.11H B TBep;n.e10meM TIOJIHMepHOM BHlKYil\eM (71 • 

/Acc.rre;L\OBfilrnHM.11 ycTaHOBJieHo, 'LTO OIITHMB.Jll>HOe OTH0lll8HJ.1e lleUewra 

K aanoJIHHTeJIJO 1/1 (plllc. 6 ). B KatiecTBe sarroJIHHTeJIH .11cnon»aoBaJica 

KBapueBblH rrecoK KPYTIHOCT:b!O ;n.o 2 MM. 

2.5 0TBep;n.1.1TeJil> .11 IIOBepxHOCTHO-aKT.11BHble Bell\eCTBa 

ITp.11 oueHKe BJIJ.1flH.11fl THIIa J.1 KOJIHtieCTBa OTBep;n.1.1TeJIH Ha npoq -

Hoen ITU-cMec.11 61:rno ycTaHOBJieHo, 'LTO Hcrr oni,s0Batt~1e ru.mHHb!X 

OTBep.l(HTe.neti THITa Yl1 606/2, Yl1 c 633M, YII 0647, HMeIOll!l1X paaHy!O 

aKTHBHOCTl>,TipaKTHtieCKH He CK83b!BaeTCfl H.11 Ha CKOpOCTH B03pacTa­

H.11fl rrpOtIHOCT.11, HH Ha ee BelliltIHHe (pnc.7). /AccJie,l\OBaHHe aQ<PeK­

THB Hl 1CTH BDe,l.\eHHfl TIOBepxHOCTHO-aI\THBHOro Bell\eCTBa OJIHrO:aMR;lla 

J( 2120 rroKaaa.no, tITO ttairnyqru11e rrpotIHOCTHble rroKaaaTeim ITU-cMeCH 

COOTBeTCTBYIOT 2 ,5% OT MaCCbl 3TIOKCHAHOrO OJl.11rOMepa (pHc.8). 

IIpoBe;n.e&He TaKOro po;n.a <lJaKTOPHb!X HCCJie AOBaHHl1 TI03BOllilJIO 

Bb!HBHT:b OITT.11Mamttb!l1 COCTaJl IIOJll1Mepueue HTHO~ KOMII03Hl\Hl1 c Hec~­

X:O,l(HMb!M KOMTIJieKCOM qJll13HKO-TeXHHtieCKHX .11 TeXHOJIOrlllieCKHX CBO!iiCTB 

(Ta6JIHl\bl I ,2). 
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Ta6m1ua 1 

COCTUB paapai..iOTaHHOi1 rrom-u.epue1.1eHTHOJ/1 KOM!I0311JlJ,l'lil 

HaltlM8HOBai!l18 VI fl'Y HKD,Hl1 KOl.:ITOH8!lTOB 

n OID!l.\e jJl(8M81ITHO~I c1.1e c11 

I. ii1JcT pOTBe p;z(e IOIUi1i1 uer,1e HT 

(r.;111re paJibHOe BH:r.y l!\ee) 

2. ileCOK KBapD,0Bbll1 (3a!IOJ!HViT8J!h) 

). Eo,l\a 

4. i:JIIOI\Cl-lj.1,llaH ClviOJia ti~ 20 

(nomn.rnpHoe cBHsy10mee) 

:) • UT ilC p,l.\~iTe Jib 

6. 0Jil1l'Oa~rn.n;(rroBe PXHOCTHO-aH'filBHOe 

B8t.18CT!!O) 

7 • .;JanpOKCH)J. 703 (nJiaCTl1~l1KaTOp 

3IT 01\CH)J.HOt:\ Cl.WJlbl) 

Co;l\ep~att11e KOMITOHeHTOF 

B Mace OBbDC l!aCTf!X 

100 

100 

27-30 

I0-15 

4,5 

1,5 

1,5-3,0 

Tat5J1111.J,a 2 

l1 OKasaTe Jll1 cj_J!t13Ji!KO-uexaH!1 l!e CK.11X CBOii\CTB 11 OJ!l1M8 p1.J,e1.1eHTH ov. 
KOM!I03l11.(H1'1 

llpe;lleJI npol!HOCT!il nptt c 1KaT1·rn, Ula 

flpe;::\eJI npol!HOCTil rrp11 i.1srH6e, r.;rra 

il..Z(res110HHaH npoirnocTb rrptt 113r.r.16e 

(1~e Ta;rn-r,;e ramr) l·;,I1a 

0THOCHT8J!bHaH .n;e(jlop: ... ar.;llJH lIPllJ paCTH -

·':e !B111J ' /o 

;~ oAym:, ynpyrocTllJ, i..:rra 

IO 

50-80 

II-12 

4,I-5,2 

0,087-0,004 

(2 t 05-2 ,27 )10
4 

) • i!O;i.J,I'OTOBl\a Olt.OHOllill!l1B<ie :rnx KOHCTJJY!\ll!IJ~i 

0:5opyAO~ai111H K HaHecern110 rromn;,epueueuTUhDC 

!(Ql!.!I03!1l.(lli1 

)\JIH S Ql~~eKTViBHoro lipH!.te!JCHJi!fi paspa6oTarlHOii IIOJiv.l,.eµue1~eHTHoi1 

{Qi.II 03ii l\i1lil T pi.;6ye '.l:'CH lI O.i\I'OT ODil Tb Ol.iOHOJivi l!llJBa8"1Ll8 11 ODe PXHOCTllJ 

(QHCTp;;'J\l~llJi1 OT JllOOhlX ~ii,l.\OD T8XHOrCHHOr~ sarpfl3H8Hl'1fl - uacJia ' 

)Jr(aBl!1'IHLI Yi r.n. 06eaE11p11JBarl11e rroBepxnocrei.1 c ne:n.yeT nponowITii 

laCTBop11re1rnM11 (To11yon, auerott). Lera;1m1qecK.ie no:aepxttocT11 cJie-

. lYCT npei..(nap;.n•eJ1:0Ho oCipuCioraT:.., aJpa0;rn1;w,; 11t1cTpy1;1euroM Vtm1 nec­

rncTp;yi-\HL!l,; arrrrapaTou.. ,L(JIH n0Bwaett1111 a.i;rea;rn l!OlliiMepi.;e:-;eHTHoro 

COCT;:iBa I\ OMOHOJ!J1q11JBae1r. oi1 !IOBepxHOCTl1 ll,CJiecootipd3HO FiaHe CTllJ Ha 

Hee a,!.(I'C3l1IJ!lbl~1 rpyHT, COCT0flli(l1H "'13 !IJiaCTHl)llJL(llJpOllli!IHOU SITOKCMA-

H OV\ Cl.IOJib! c OTBep,l.\l1T8 JieM B c OOTHOwemrn: CM OJ!a - :!:00 !.'.. q. ,nJiac­

TllJ~l1'1KaTop - I0-15 11! . l!.' OTB8p,l(l1T8Jl!i - 12-20 M. l!. 01.IOHOJT.JjqJ1Ba­

H:-le sJieri'.eHTOTI KOHCTPYK1\llJ~1 cne;cyeT ITJJOBO,L(llJT!i :n.o noTep;i rpyHTOM 

; .. J,13HecnocoeiHOCTH, KO~ropafl COCTaBJlftCT I-2,5 l!aca B 3WHlC1'lMOCTl1 

UT i!p!ilM0Hfl8i\lOro OTnepw.TeJIH. 

Tainrn o6puaoM, rroKasatta rrpHHl\llJIIllJaJIIiHaH B03MOIKHOCT:& npv.Me -

HCH!Hl JIOJIJi1M8pl.\eMeHTHOt! CM8CllJ B KaqeCTBe 1rnTep11aJia Alli! npoBe.z;.e­

Hllfl pecTaBpall,llJOHHb!X paGO~' B pa;Li11Jal.\1'l OHHO-HLU'PYJKeHHblX 3JICM8HTax 

~i yaJiax ooopy,4oBauwtt 3JJ8.KTpOHH oro yc1rnp11TeJIH .r;P'{>~!. 

1rnTopw Bupa~aJVT rny60Ky10 rrpi.13ttareJ!bHOcTh co~rµy,!\HllJKaM OT,l(eJia 

KOJIDL(eBoro YCK0Pl1T8JIH t:pCl>fll sa ITOMOll\b B Bbll10JIH8HHH /.\filiHOU pa6o-

TLl. 
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Pi-IC.I Pacnpe.n:enettl'le ocTaTotittoti aKTHBHOCTl1 no cTettKaM BaKyyr:iHo!fi 

KaMepbl 

P11c.2 3aBl'!Cl'IMOCT:b npo1:rnoCTl'I npl'I Cli\aTl'H! OT Bp8M8Hl'I TBep,1(8Hlt!H 

IIU-cMecl'! Ha octtoBe pa3mPrnb!X Bl'l;ZJ;OB ueMeh:fa 

Pl'lc.3 3aBl'IC!1MOCT:b npo1rnOCTl'I Ilpl'I ClXaTl'll'I OT Bpe lA8Hl'I TB8p,1\8Hl'IH 

IIU-cMecH, l'l3roToBnettHOM Ha ocrrnBe' Hl'U npl'I pa3JIVl'!Hh!X 

3Ha'!e Hl'IHX II/U 

P11c.4 3aDl'ICl'IMOCT:b npO'!HOCTl'I Ilplil !13r!10e OT Bpeuenu TBep;n;eHvlfl 

ITU -cMecl'I, l'l3rOTOBjI8HHOti Ha ocHOBe Hl'U npu pa3Jll'l'!Hh!X 

3Ha'!8Hl'IHX II/U. I - II/U = 0,00; 2 - II/U = 0,05: 

3 - II/U = O,IO; 4r - II/U = O,I5; 5 - II/U = 0,20 

(B/U = 0,33) 

Pl'lc.5 BJIVJHHl'le KOJIVJ'!eCTBa B0.1\bl aaTBopeHVIH Ha no;n;Bl'l~HOCTI> 

nu - CM8C.l'I 

P:w.6 BJI.l'IHttue KOJIVl'!ecTBa aanonm1TenH Ha npo'!Hocn nomrnepue­

MeHTHoU KOMTI03l'IU11!1. I - npe,l(eJI npO'!HOCTl'I Ilp.l'I c~aTl'll'I; 

2 - npe;n;en npO'!HOCTl1 npn l'!Srl'!Cie 

Pl'lc.7 Ji13M8H6Hl1e npO'!HOCTl1 TIOJIVIMepueMeHTHOH KOMTI03l'll.(l'll'I npl'I l'IC­

TIOJI:b30Bamrn pa3Jlll'!HhlX OTB8p,1\l'IT8Jiei1 STIOKCl'l)(HOro OJil'lrOMepa. 

I. - YII 606/2; 2 - YII 0633M; 3 - YII 06475; 4 - ueMeHTHO­

- necqaHli~ paCTBOp U:Il = I : I,5 (B/U = 0,33) 

Pl'!c.8 BJI.l'IHHl'le KOJil'l'!ecTBa noBepxHOCTHO-aKTl'IBHoro ne~ecTBa (ITAB) 

OJIHrOB.Ml1,l(a "JJ.A. 2I20 Ha npO'!HOCT:b TIOJIVIMepueMeHTHOH KOMTIO-· 

3l'!Ul'll'I. I - npe,n:en npo'!HOCTl1 npl'I cmaT11l'I; 

2 - npe,n:en npo'!HOCTl'I np11 l'!Srl'!Cie 
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