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n p11 HCCnenOB8HI111 ti 9ATpOHO l'lE!¢HUHTHbiX HOOTOIIOB T ennypa , o6p83YIOIIlliXCSI B 

II 2/ 
pea KUHSIX rny5oKoro paci.uenn eHHSI AoLta npo T OH<ni 11 IlbiCOKOA aHepruH ' , a TaK-

/3/ 
>Ke np H H3y'le HRH MeX8HH3M8 o6paOOB8HHSl T e!ln ypa 127 113 AOll8 B03H if K BOOpOC 

0 He06XOLlHMOCTR Bblll8ll81111SI T8ll llypa 6e3 HOCI1TOllSI . 8 llHTf>p8Type 011 11C8HO IIE!CKO!ll.-

141 
KO MeTOLlOB . HanpH\1ep, rneHneHHH 11 CI10llb30fl8 ll B K8'1 0C TBe II OC HT9JISl ceneH , a 

38TeM npOH3B9ll p83ll9ll9HI10 C8ll 9H8 H Tenny pa , IIC00llb3YSI TO 06CTOSIT9JlbCTBO, 'ITO 

c noMOWbiO 50.!2. MO>K Ho ocanHTb MoTannH'IeCK I1A ceneH 110 1 2M Hl'e , B To spe 

M SI KaK T ennyp npH sT 11x ycnoBIHIX He oc8X<LI8eTcst . Mo>KH O TaK )I(C y11an HTb cen<'H 

e ¢opMe SeB7~ ynapR88H H eM c 6poMI1cTo a oaopouHoA Kl1cnoTOI'f . HKo6coH H OsecT

/5/ 
pHT OOIIC8ll H MeTOll BblllOJi eH JHI Tennyp8 693 HOCl1T9 llSI 113 nporr.yKTOB .LJ.9ll CH IHJ 1 

OC H O B8HH ui A H8 COOC8 ,i<Ll9H III1 Tennvpa C CYllbcpH'lOM '1.10LlH, cop 6u1111 ero H 8 r H Llpo

OKHCH )1{8JI 938. 8 OOCll9LlY IOW9M )K9JI930 Yll8llSill0Cb 3KCTp8KHI19 H 0 f!30Up01Hill0DbiA 

SC):Hf p . Vl 3B9CT9H T 8 K)I(9 M9TO.ll Bblll8H9HHSI TOilllypa 6e3 HOCI1 T8llSI H3 o6n '{'IC'HHOrO 

161 
Ll i1MOTHllLl HH IITp8TT 8llllypa 1 OCHOB8HHbiA H8 Sl BllCIIHH H8py WOHI1SI X H MH'I8CKOA CBSI")I1 

np11 H30MepHbJX n e pexo.oax . 063op M e To.aoe npHBO/l HTCSI e KHHr e A . H . H ecMes:~Hooa, 
171 

A.B . n ani1UKOro, H.n . PyneHKO • H enoCT8TKOM 3T11X MeTOLlOB , 118 H8 UJ f\.3 r ,SI.Ll, 

SIBllSIOTCSI TO, 'ITO BbiCOK8SI KHCHOTHOCTb p8CTBOp8 B MCTO.il 9 rn etJLlOHIHI8 H COH9BOA 

cocT8B p 8CTBop8 a MeTone HKo6coH8 11 O secTp 11Ta H e no3BOllHIOT npHrOTOfiHTb K8 -

'18CTB8HHbl8 M IIW8H I1 LlllSI ft - cneK TpocKonH'IecKI1X HccneaosaH RI\. YKa:J8H H br e He-

Ll0CT8TKH MO>KHO YCTp8H I1Tb , 0Cll l1 HCOOllbOO B8Tb OH8'18ll 9 13 K8'1f>CTI;lC HOCHTC!1 Sl co

neH, 8 38T9M 11368BHTbCSl OT Hero, HCUOllb3Y Sl 8HHO HI1T, 

181 
8 o63ope K payca H H e nbcona on11ca no n ooencHIH' Se / 1 Y I 11 Te 11 Y I 

H8 8HHOHHT8X. 

Ha:vt Ka3anocb lfHT e p eC HbJM H3Y'"l HT u llt':lMO>K HOCTb Obi.aeneHH~ Tennypo 6e3 

HOCHTenSI , 11 Cnonb3YSJ npiHJuHn pa3nen e H HSI Se 11 Te Ha a HHO HHTe .[layaKc - 1 x4, 

/ 9 / II 01 
npeano/J<eHHbiA CacaKI1 11 WKHneaonb¢o:v~ 11 K op•ta,,o:o..t nnH aecoMbiX KOnH-

'19CTB. none.3HO H3y 'leHHe T8KOtl B03MO>KHOCTH H8 CH.nt,HOOC HOBHOM 8Hif0HJ1T9 COSeT -

x/ 
:Koro n p o u asoncT aa ACD-2 • PaHee o.aHHM 113 a a T opo a coaMecTHO r:o CTpOHCKH M 

5bJna noKa3oHa soaMo >KHO CTb 11CnOnb30B8Hif SI s Toro HOHHTa BMe>cTo D ayaKc- 1 x 8 

AllSl paa.neneH ifSI 89C0Mb1X K OllH 'I9CTB 56 , Te " Sn Ill! 

xl 
AH HOHHT ACD- 2 Oblll CI1HTe3HpoaaH s MXTVf HM • .D .VI . M e Haeneeoa. OH 

;JBll SJeTCSI B biCOK O - MOll9Ky llSlpH biM 'I e TBepTH'I JJ0- 8MM OH HeBbiM OC HOB8 HH eM 1 llOlly'I C HH b!M 

XnOpM9THll11pOB8HH9M C0ll0.11HM8p8 CTHpona H Ll HBHIIH ll09H30ll8 C llOC.119LlYIO WHM 8MH

JiH pOB8HH eM TpHMeTKn aMHHOM. EMKOCTb ero - 2,1 MraKslr tno Hre 1. Atnopbi 

o'leHb 6naroaapHw A.C. T eanH»oA 38 nJ06e3Hoe npenocTaane HHe o6pa3aos HOHHTa. 
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3 K C n e p ·H M e H Tan b H 8 Sl 'I aCT b 

PaaaeneHHe aecoMbiX KOnH'IecTa 5e 11 Te 

PaaaeneHHe ~~:ay'lanocb Ha aHHOHHTax AC.0-2 11 .Oay3Kc- 1 x 8. B o n biTax Hc

nonbaoaanacb cTeKnSIHHas:t xonoHxa LllWMeTpoM 2 MM, BbiCOTOA I 00 MM, HanonHeHHaSI 

SHHOHHTOM B (!£- cpOpMe, Heo5XOLlHM8SI cpp8KUHSI HOHHTa C paaMepOM 'laCTHu - 40p-t 

nony'leHa MeTOLlOM ceaHM9HTSUHH. PaaMep 'ISCTHu ycTaHaBnHBancSI cpaaHeHneM no-

ny'leHHbiX '{SCTKU co cTaHaapTHbiM H Ha MHKpocKone "M 61-1 - 3•. CMona nepea HaHece

HHeM ee a KOJlOHKY o6pa6aTbiaanacb 3M HI!/! 11 nocne HaHeceHHSI a KonoHKY- KOHueH

TpHpOBaHHOA COJls:tHOP. KHCJlOTOA • .0ns:t H3y 'leHHSI npouecca paaaeneHHSI HCDOJlb30BaJlHCb 

pacT aophl paanoaxTHBHhlX K30Tonoa Se 11 Te • OnpeaeneHHoe xonH'IeCTBu MeTan-

JlH'IeCKOrO lpaLlK08KTHBHOrOI ceneHa paCTBOpSIJlOCb 8 KOHUeHTp11p088HHOA a30THOA 

KHCJlOT&, 3aT&M paCTBOp ynapHBaJlCSI LlOCyXa H cyxoA OCTaTOK paCTBOpSIJlCSI B KOH

ueHTpHpOB8HHOA Hl't . PacTaop Tennypa rOTOBHncs:t aHanorH'IHO. M eTannn'leCKKA 

Tennyp lp8LlHOaKTHBHhl AI paCT BOpHnCSJ B *uapCKOA DOLlKe• , MHOrOKpaTHO ynapnsan-

CSI c KOHueHTp11pOB8HHO A Ht:t anH paapyweHHR aaoTHoA KncnoTbi c nocneaytownM 

pacTsopeHHeM cyxoro ocTaTKa a ~oHueHTpKpoaaHHOA Ht:l! 

ayeMbiX pac.Y.aopoa npeacTaaneHbi a Ta5nnu e . 

XapaKTepBCTHKH Hcnonb-

ViH Ll KK8TOp T~~:n Hany'le- n epKOLl nony- K oHueHTpauHR A KTKBHOCTb X I 
HHSI pacnaaa p13neMeHTa 3 l MJl B HMDIMHH 

MriMn 

CeneH 75 !<,f 120 LlH , 9 , 5 1 ,3 X 105 

Tennyp 12 7 M 0 90 LlH . 20 2 ,5 X loS 

c U6Jlbl0 npoaepKH paaKOXHM H'IeCKOA 'IIICTOTbl HCXOLlHbiX npenapaTOB1 a TaK>Ke nony-

'19RHhlX cppax uKA npoHaaoannHcb HaMepeHHR / -cnexTpoa Ha 128-xaHanbHOM CURH-

TKnnRUKOHHOM 0 - cneKTpOMeTpe c KpRCTanno M NaJ(Tl} • TnnR'IHble r - cnexT-
75 -r_ l!l71'P7 

pbi St' n It' n peacTaaneHbi Ha p 11c , 1 11 2. CoanaaeHHe a npeaenax 3Kcnepn-

¥ 1121 
M6H,..JlbHbiX OWR60K 3H&prHA 0 - KB8HTOB C T80J1H'IHbiMH 3Ha'I9HHSIMK yoe>Kaa -

}]0 H8C B 'IHCTOT& n penapaTOB, 05bi'IHO B ODhlT8X ynoTpe6nRJ10Cb D0 ""' 0 , 1 Mn pacTao

pOB paa Ho an e MeHTO B, K poMe Toro .a.ooaanHnocb 0,5 Mn pacTsopa ' CTa6HnbHOro cene-

Ha Ia xoHu . HCI! I c coaep>KaH HeM 10 Mr Se IMn. 3TH pacTao pbi H8HOCHnHCb Ha 

BepxHIOIO 'laCTb ltOJlOHKH H nocn e COp6UHH HOHKTOM npOH3BOLlRJ10Cb BbiMbiBaH~e cene-

xl AKTIIBHOC Tb HaMepRnacb Ha TopueaoM c'leT'IHKe MCT- 17 . MHweHbto anH 

113MepeHIIA SIBJ1SIJ18Cb nneKCHrJl8COBaR TapenO'IK8 IIJlH K8JlbKa , H8 KOTOpyto HaHOCHJ18Cb 

8JlHKBOTH8 SI 'laCTb paCT80p8. 
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HS H Te.1nypa . CKOOOCTb Bb!TeKOIIIISI 31 KH'IJT /J p 1 ·C} n:pOB.11.1Cb pT\" rHbl'\i -l881!T(' I<'" ll 

COCT881lSI'18 06bi'IH0 1 Kan.rtJO /0,03 "" I B '10 < • •K VII • • K 11 x; .:JtHI l\8 ' 11~1 :')•JIOP.HT8 na-

HvCIJ.'.,'<..L na K8.1bK)' H IIOC!le BbiCYWIIBQHHSl 110:1 .'lll \ !IIOii IIJ10!!3BO ll!.l"liiCb 113'1.1CpPH!!Il 

8KT!\BHOCTH H8 TOpueBOM C"!eT'!!1Ke ,"V\CT-17. no IIBUJPMy \!HeHUIO , H811.1)''4UII!\IH vc

!IOBHSIM H nnH pa3.a ~?neHlHI Se H Te na Hou•nax ACJl-2 11 .:l1ysJ<C - 1 x 8 Sln'H1•0T

CSI: Bb!MbTB8HHe ce1!eHa 3iv\ HCE u TC'l .'lypa - I :V\ H['F . V:-tr>Hbll1P.Hr1c KIIC.<lOTt{()CT!! 

np11 Bb!Mb!BS H H H Tennypa npaeonl!no K paCIIIHP<'HHIO nHKa. HanoMHII\1, YTO : t:l51 nt.tMI.t

BaHIHt Se 11 Te CacaKH HcnoJib3oaan 6 i"v\ J.ll'l' 11 2M Hl!e , lliHH.Ueno•lb<l' B Ko

p H3nn -3/11\ HI!E 11 0,5/VI Hl!f , COOTBOTCTBCHIIO . T!ittl1"11lllSI xpO~·IIlT0rp <nt\1il pn:l:-t0.'!e

HHSI Se H Te na aHHOHHTe AC.D-2 npe ' 1CTOB'IPI!Il 110 prrc • . 3 . Bti!1 !!0 , yTo nonnol" 

BbJMbiB8Hae ceneHa ocytuecTB.'lSieTCSI nHThJO KOII.llll\11! 3:'v\ Hl'l! , TC:J.nypa - 12 Kan 

J151MI! 1 M Ht:e 

H ecK OnbKO 6onbwee K OJII!'!ec1no I 1V.. HC£ Tpr>oyeTcSJ !1.111 nonHoro Al.tl\!l .mn -

HI!SI T en.1ypa rt3 K0.10HK~t , Hano'!Her!Hoii fliii10IIIIT0\1 .:- lay3KC - 1 x 8 /eM . nuc . 41. Konr

ponbHbte OllbiTbl IIOK838JlH OTCyTCTBH0 3arpsntH.'tllfil 0 Bhl\.1 L>IB:,e\1 bi X tPP8KUIISIX 1\ 11p4?.:.:te

J18X Ollii-t 6K H H3MepeHHH /MeHee 0, 1%/. O nL>IT bJ nOBTOpstll H Cb 1\I"OrOKpaTHO. npH 3 T OM 

o6Hapy , .. eHa xopowaR eocnpo u3BO~l HMOCTb pe3y'lbTAToe . 

lloJry'leH rw Te 

Pa lllOOKTHBHbre t130TOIIbi T ennyjHl no.1y 't 8JTHCb n p0.aKuttSIX pac111enneH H SI uc3HSI 

np 1-1 6oM6ap.a ~tpOBKe MaweHH ti3 l'sCf I I r/ npoTOHaMI! c 9HP.prHel% 660 :V\gn Ha 

BHyTpe HHeM ny'!Ke CI!HXpOIIH K JlOTpOHB 0 vi H VI. BpcM 5I o6ny•rCHHSI 8 3 8BHCI1MOCTJ1 OT 

uen ell Ko.ne6anocb oT 0 ,5 H O 2,0 'laca. noc.11e o6ny'IC HHst MHutCHb "ocTbtBana~ a Tc

•teHI!e CY TOK, noc.ne 'lero paCTBOpSIJ18Cb B 10 Mil LlJoiCTHJlil H P088HIIOH BO.Obl , PaCTBOp 

no.nKB CnSI.nCR con SIHOll KHcno'Toii .~o 3 N H e;eo;'\ t1 ,'111CL 5 Mr Se 11 1 Mn pacTsopa 

o6paTHbiX HOCidTenett ; ,_ no 1 Mr ;l7.V.9a , S8 , +e, N i ,{!a , Cu I . nponycK8JlC51 TOK 

so~ 8 T e'leHH e 10 MHH , 3aTeM pacTBOP ' ICllll.'lCil 8 M no HC£ If OC Ta8JlSIJlCSI 

.no IIOllHOll KOa ryn SIHHH OC8.:tK8 . Bbtn 'l b l• Hii OC':O !OK Cf!JlCHB , CO .'lep>K8111 Hil TP'l'lyp, 

ueHT p tt cPYC HpO B8JlCSI , 11p0~1 bJBOJlCSI CO'lSIHOH KIIC'l0TOii H p •tC T DOp111CSI 1\ J M .'l KOHUC? JIT

p11p0BS HHOA HNO§ npl! HarpeeaHHH. P ac Teop ynapH aancSI Ha EI0'151HOI1 6aHe u cy x oii 

OCT aTO K paCT BOp SI!lC SI B "-' 1 ~1.'1 K0HLWHTprtp088HHOH HCF • AJJH KBO THBSI Y BCTb TllKO-

CO paCTBOpa H8HOCHJ18Cb B BepXHI010 'lllCTb KO.,J0HK I1, IIAIJ(),:Jf!C HH YIO :.JHHOHHTOM l' [[01''11" 
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no.rHI O ii c np6 uHii 'lepe3 KO 'lO IIK\' nro nv c K a n o cb 0,5 M ! l K OHU C HT p Hpo o aHHO A HCf! , a 38-

T P M npoK3Bo...J Hno cb pa3..1 e.1 c H lie Se 11 Te no VK83 8HHOii pa H ee M e TOLlHKe , 3aMe-

T HM, 'I TO npH McnonbaoaaHHll aHJiOUH Ta AC.U - 2 nocne BbJMbl88 HI! st cjJp aK UHH ceneHa 

BbiM bl 'fb T6'111 yp H3 K OilOHK K He y a anOCb HH 1 N 1-/Ct , HH Ll8>K e 2 N J-1N03 

aN#fL'IJ, . Hll 1 111 U£Ye • H8CbiWeHHOA f!t!/. • n o - B HLl HMOMy, non aellC T 8 H e M CMO!l b l, 

B cnCT8B K OT OpoA 8XOLlSIT 8MHHOrpynnbl, Tenn y p nep ewe.1 B MCT8 1llH'l 9CKOe C OCTOst 

H IIe. Ha aHB O H HTe .ilayaxc-1 x 8 Bbla eneH H e T erl'lypa 6e3 HOC MTen st n powno y cnew Ho. 

Ha pHcyHxe 5 npHaeaeHa xpo:waTorpaMMa Tax o r o pa3ae.neHH>I . JlJ06o n hrTno, 'ITO a 

KOilOHKe 00Cil9 8blM b!88H H SI ceneHa H T Cillly pa OC T 8 !\8110Cb "'- 1 0 % aKTHBH OC Tif. Q ,'l H8KO , 

HeT ocHoBaH KA C'IHT8Tb e e npKKa n ne >t< aweA Te.,nypy , cx opee ocer o ee cneaveT o T 

HeC TII K Ll0'1 6 pKeA CypbM9. 

J1neKTHcj:JHX8U IUI OpO K 3BO Ll Hil8Cb H3MepeHHe M OHKOBbiX K81lellb H8 J00 K8H81lbHOM 

CIHIHTMnnst u n OHKOM I -cnexT pOMeTpe c KpMCTan noM Na](Tl} • Pa3M e p xpMcTann a 

4 0x40 MM , J' - cn e xTpbi npHaeneHbi n a pHc. 6 11 7. C o anan eHMe sKeprMA I 
xaaHTOB H nepHoaoa nonypaqnana pan Mo aKTHBHbiX H30Tonoa Tennypa c paHee Ha6nJ0-

/ 2 / 
Ll 88W HMH CSI , 8 T8K >K e OTCyTCTBH 9 K8KKX-nH!50 n pyrHX p a Kee He H8 0 1liOLl 8BWHX C st 

~ - nHKK A y!5e >Kl] 81l0 H8C 8 p8Ll KOXK M H'IeCK O A 'I HCT O T e O Oil Y '1810W eAcSI cppaKUHH 

T ennypa. 

M bl C'IHTaeM ao3MO >KHbiM Tax me BbineneuKe Tennypa 6e3 HOCKTe nst no n aHHo ll 

MeTOLlMK e H3 MHweHeA , npHroToaneHHbiX 113 n p y r o r o MaTe·lHana. OcyLucc TBH\IbiM 

HB!l SieTCSI Bb1 Ll91l9HH9 C91l9H8 6e3 HOC HT e nst , 9CilH B H8 '1 81l e KCil01lb30B8Tb B K S'I eC TDe 

H O CHT91lSI T81lllyp, 8 38T9M K308BHTbCSI OT Hero C llOMOWbiO H O HHT8, 

0 OpHT'OT081l9HHH M H WeH eA LlllH 

ueneA 

.A. - c ne K TpOCKO!I H'IeCKHX 

YTo!Sbi np KrOTOBKTb xa'leCTeeHHYJO MHweHb L lrtSI .fo - c n e xTpoM e T p a , M b l no-

ObiT81lHCb HCnOllb30B8 T b S181l9HHe COpOUKH Tenn ypa O e 3 H OCKTert SI H8 M e T allllH 'leCKOil 

nOBBpXHOCTK, C 3TOA UBilbiO HCnOilb3 0 B 8llH n HC K H3 cepeo pa Ll H8MeTp OM 16 MM T o n -

• 
JUHHOR 1 00 MHKpoH • .ilHcx noMewancst a cneuaanbHbiR nep>KaTenb H3 nn e xcHrnaca 

T8KHM o6pa30M, 'iTOOb! 8 C00p11KOCH089HHH C p8CTBOpOM H8XOLl Hil8Cb llH W b O.il H8 CT O

pOH8 OOeepXHOCT H Ll HCK 8 , npy raSI >K e CT OpOH8 3 8Kpb188l18Cb, .Qep>K8TC!lb C0 9,llHHSIIlCH 

C MOTOp'iHKOM , nepenaJOWHM eMy 8p8 W 9HIIe CO C K OpOCTbiO 60 0 0/MIIH, 3aMe'leHO, 'ITO 

npH KHcnoTHOCT H pacTaopa 2,5 N no 1-1ce 0 
H TeMnepaType " 80 C Ha caemeoTno-
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111tp088UHYIO OOBepXHOCTb CPpe.J!HIHOrO IIICK8 ll<'fH•\0 lilT 90", T('1'1\'f•A uf>3 HOC!!TI">'JSJ . 

8 aanbHCAUJe:-.t npe.ilnonaraeTCSl 6onee T tllllTf' 11 """ H:3Y'I<>uHe a.ctcop6uua TP'I'l\'f)ll 

6e3 HOCitTe/HI , B '-18CTHOCTH1 38BitCl!;\!0CTI! COf'l01!1111 •IT 1\llC.lOT!InrT[\ pacTBOflfl, Te.\HTP-

AsTopbi 6narcntdp51T H .C • . V\ 8'1bii0EW 1 11.10. !I ''!H~Hii<·rr I! A . ..\ . ConoKJ1H8 'lil 

nOMOUJb B npose:reHtHr 3Kcnepw:vr ~ uToa , B .H . ,\\'''< ''.'J.O TW 11 ki . A . !OTnall·1oBa 311 IIH 

Tepec K pa6oTe H cose T hl . 

B bl B 0 .0 bl 

I. Pa3pa6o TaHa .\teT O.:lH Ka pa3.::J.B.'IeHHS1 M B'l n KO 'lll'H'CTEI C<'.TJ'-'Ha li TPTJ.'1Vf1A Ha 

CI!Jlb H OOCHO BH0.\1 8HHOHHTC ACD - 2. 

2. n pOH3Be!leHO Bbl"'1E:IJeH I! C TC!l 1ypa oe3 IJOCIITCJ1 51 1!3 .\1 UU, CHH f's('f , OOil\' 

'-leH HOA BbiCOK 03HeprU'-I !I biM li npOTOII8MII . llposepeHa pa.OHOXI!M II 'IeCK8SI '-IHC T OT8 Rt: lf'

n e H HOl! cJ paKul1a . 

3 , PeKOMeH.:lYeTCSl MeTo!:t npnrOTOB'leHI!Sl :1.1111 CH ii .:.tJ1SI 113\tepeHHH, OCHOB8HHblll 

H8 COpoUHH Tennypa 6e3 HOCHTeJ151 H8 nosepXHOCTU CepP6pa . 

, 
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