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1~ B B e ll e a a e 

B 0Dhi1'8X1 CBH38HB&IX C perBCTpauaell R cn&KTpOCKODB&II AIIBHHODpo61l)KHhiX _SIJle pllbiX 

'lllCTBU, B ·aaCTOBUlee. Bp9MH H8'1HH810T llOBonbHO UlHpoKO npBM&BHTbCH Kp&MPB&Bble llGTelt-

/1 2/ . -
TOphi C n -,i -p -cTPYKTypoll ' , 'iyBCTBKT&IIbHOII 06118CTbiO TUOI'O AeT&KTOpa Cllf"". 

:IKHT BhiCOKOOMBWII i ""cJtoll, TOIIUlBH8 W KOToporo onpesenaeT pHll napaMeTpoB Ae-

T9KTOp8 B 'BBnH9TCH ero 'BS:IKHOII xapaKTepBCTBKOII, 

061>I'IJIO TOIIUlBHY -cnoa Onpell911HIOT 88 OCHOB8HHH H3MepeHBJI 9MlltOCTB Dep9XOA6. 

'>ileT9KTOpa, Dpe.ononaras, 'ITO ST8 9MKOCTb MO:IKQT 6LITb p8CC'IB'P8H8 no cpOpMf119 

-.-rAe 1 • 11,8 - .oaanexTpB'I&cxas DOCTOSIBH8H KpeMuas, S -nJ!OUl8Ab nepexoD.a~ OA-
/3 11/ ., 

H!PtO OD&IT nOK8 3&1B89T ' , 'ITO ~yii&T8TW T8KHX H3M&peBRI ;;.aeT.O ll810T HeBepHW& . 
\ 

CB&lllt!IBJI. o·. UlBpBBe 'lyBCTBHTellbBOI 06n8CTB A&TeKTOpa, 

, HueeT<:a pliJl Dpii'IBB, npenaTCTBJ'IOUliiX R8.114UKRO!<fY OllpeA&neauJO 

HOM}' M&TOAY1 ' no Omi:caa-

. 0AROI 83· RRX UJUI&TCSI_ 'I'JIYABQCTb ODpeAen&BRSI. "a#&KTII&BOI" DIIOUl8AJI $ , ItO" 

T!>paSI B ~Wlt-. ycnoBBIIX OTDB'I88TcB JC81t OT nn0Ul8 .i:lH A&TeKTopa, ,.ax B OT DnClwlJ1R 

·. Sn811:T'pOllOB1 

.llpyrBll'- ot5CTOSI'T8DbCTBOM1 YCDO:lKBBIOUlRM 0Dp8ll811eHR& WB~bl i 

· '~SI B&o6XOARMOCTb H3M&pS1Tb C 

u 1 npa STOM M9:1KllY W 

c npanolK&HHhiM x seTexropy oo~TII~M 11aupalKeaaeu _ 
-----·-~) 

H DpBDO:lK&BHLIM K ll&TeKTOpy' o6p8TBbiM H8DpSI)K8BR8M er 

Ule<:TByeT CBB3b 

N.--·N. 
rAe a • --z--· -rp&AB&HT p83HOCTH KOHD&HTp8DBB Jl.OROpBbiX Nd B ~&DTOJ)IINX 

N. npKi.«ecel B aoae nepexo.oa. nosroMy &MKOCTb DpBXOARTCll onpe.oenllTb npa ~ 

• . RWX, ~eBRO ~eDB'IHB810UlBXCll ·aanpa»t&llBIIX .i:lO nony'I&RRll MRRHMllllbHOI'O e'e. ~ 
·aaa c.,., I Tor.11a wapaaa i - cnoa MOlKeT 61>1Tl> lieiAesa no <j>opMyne 

(3) 
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pHHbl. 

/3/ 
ee 

TpeTbell npK'IHHoll,, npKao.ct.!IWell K cepbQ3HbiM norpewHoCTHM npii·'Onpe.aeneHifH· WH-

-ell OS! 110 eMKOCTH. nepexoaa ,ll9T9KTOpa, SIBIISI9TCSI IIOS18119HHEo HHBepCHOHHhiX cno-

KpoMe OIIHCIIIHIIOFO CIIQC06a (a .c\l!llbii~AWeM tillS! Kpi!TKOCTII 6y.a."M 1183i>JBI!Tb ero 

'KOH,IleiiCI!TOpHb!M') .C.IISI npOS!BIIeHHSI CTpyKTYPbl OepllXOJlOB IICIIOIIb3yiOTCH XHMII'IBCpe Me-
> ' . • 

TO.Ilbl, 11()3BOIISIIOWHe BH3YI!IIbHO HI!OIIIO.c\I!Tb pacnpenenBHHe CII098 p1!311H'IH,Oit npOBO.llHMOC-

/6-8/ ' . -
·:'Til , lUHpOKOB npHM9119HHe HI!WIIH, H~llpHMep, ·MBTO.clbl, CBSI31!11Hb1B C FMbBI!HII~QCKIIM 

oca>K.llBHHeM KI!Koro-naoo· MeTanna' ( oobi'IHO Me.aa) a a npe.aeapHTenbHO wna¢o&aHIIhiA. HIIH 

npoTpaeneiiHbiA Topeu nepex9.a~. nposreneliwe cTpyKTypbr nepexo.i.a. npr( aToM cesraalio c 

31!BkCHMOCTbiO CTBIIQHII OCI!>KJlBHIISl MBTI!IIIII! OT conpOTHBIIBHHll r.ia'repHI!III!, ,HI! KOTOpb!A Me

'TI!IIII CS.JlHTCSio 
;,·;,.. 

3TOT II IIO.llOOHblB eMy MeTO.c\bl MO':'YT ObiTb 11Cil011b30B8.Hbl npH 113Y'I9HIIH OT)lP:&"biX 

Jla60~I!TOpHbiX 06p1!3U08, , 110 HimpHFOJlllbl llllll IICCIIB.llOBI!Hllll oOIIbWOFO. 'IIICIII! .c\BTEH~T<ipOB 

(Hellpi!Mep, .lliiSl npOH380JlC'I'liBHHOFO KOHTpOIIR II p'aa6pi!KOBKII .llBTBKTOpOB 00 WllpiiHB 'lyecr 
' ' 

B¥T911bHOFO CIIOSI), T,~· · ~IIBKy'l' 31! COOOit HX llOBpB>K.llBHHB, 

./4 5/ . ' 
B .pa6o'l'ax ' . · 6h!no noxaaaHo, !ITO npH nepeMeweHHH caeToeoro llHTHa JIO IIBHHII, 

n_epeceilaiOwelt n .. ,,P -nepeXO,Il 8 repMaHHII, cPOTO!I,IlC (HUH cPOTOTOK) .aaKOH,OM'apHO 3,1!811• 

CHT OT UOIIO>K9HIIll riftTHI!, MaKCIIMI!IIbllbiA ,PcTOOTBQT Hl!oniO,Ili!IICll Dpll UOUI!,Ili!HHH cae,TOBQ-
1 ._ 

ro aoa.aa uenocpe.ac'I'BeHltQ. aa nep.exo.a. AaTopoi uaTapoeaHHblX pa6oT Kcnon&3oaartu ona-' 
\ . . ' 

caHHWQ a<P¢eKT Jlll!l OUpe.aeneHHll JilpeMeH :>KH3HH (,.i:lH¢tP)'3HOHHbiX .lliiHH) HepaeH08QCHbiX 

HOcH'l:811eA )l p- II ~· -oonaCTliX 'repMI!HI!ll, 

L\sllbiV HI!CTOliLUBl! paoOTbl liBIIli8TCll paapaoOTKI! MBTO,Ill!, U03BOIIliiOLUBFO HCCIIB,IlQ-

BSTb CTpyKTypy II onpe.aenliTb ~HpHHY 'IYBCTBHTBIIbHOFO CIIOSI llO 31!BH~HMOCTH cPOTOTOKB 
. ~. -

OT nono:>KeHIIH ceeToeoro aoHaa Ha Topne · KpeMHiieaoro n - i - p .llBTGKTOpa, 

2,' g!Ccn@pHMBHTI!IIbHI!ll ycT@IfOBKI! H MBTO.Q IICC119.QOBI!HH!t 

CTpyKTypbl .Q9'j;9KTOJa 

.;1 
'1,. 

~~. ~~.,; \ 

lipHHuHnHallbHall cxeMa ycTaHoeKH npe.acTIUineaa Ha puc. Ia. Vfccne.ayeM&Jlt ·.ae'l'e~

TOp ,C llOMOl,UbiO H3011Hpyrowero aep:>KI!TBIIll 38Kp&D11RIICSI Ha UO.c\BH:>KHOM CTOI1HKe M8TI!IIIIG" 

r'pa¢uqecKoro MI!Kpocxona ieichert- Wieu Ha TOM >Ke .aep>KaTene paaue'LUliiiJCio 

.ase MeTannH'IQ_CKHe nnacTHHKH, Haxo.aliLUHecll a· KOHTSKTe c aneKTpo.aaMH .aeTeKTopa a 

COQ,IlHII9HHbiB C Fl!llb81!HQM9TpOM 'G , C UOMOl.UbiO 001oBKTHBI! Ha LUIIHcPOBI!HIUollt. TOp\llt 

.aeTeKTopa ,PoKycupoeanocb ceeToe.oe DliTIIO, npe.acTaenRrol.Uee co6oA uao6paJKei!He •o'f~~lt 

CTHR HpHcoaoA .o.ua¢parMhl. !laaMeTp aToro -ceeToaoro aoH.aa .Mo:>KHO 6bmo yi.ce~~~:rb ·A~ 
l!ecKOIIbKHX ,ll9C!ITKOB MHKpOH, C UO~Ql,UbiO .llBYX MHKpOM8TpR'I9CkjiX 8HHTOB HCCII9JlY9Mb!it 

4' 

• r A • 

~· 

.. 

• 

o6paaeu uor nepeuewaTbCil a .aayx nepQea.o.aKynapawx. Hanpa1$11&RBIIX, !ITO 

HO COOTII8'1'CTBYIIQWHM nepeuelll&RKIIM CBeTOBOFO 30H.Ill! DO TOPIQ' .ll8T8KTOp4 

O.QHOFO 83 MlllqiOMeTpH'IecKHX BHRTOI! Ci!8TOBOI 30R.Il nepeM&WI!IICII B.llOJlb 

p8XO.D.8 B .ll&TeltTOj)e (n~HHR A-8 pHC. 115), Apyrolt MHKpOM8TpB'I8CKBlt BJU 

p'uewaTb cae:roaolt aos.o. nepne.a.aaKynspso nnocxocTHM nepexo.aoa (runtaa, 

awe BC puc. 115). nonolKesae cae:roaoro na:raa Ha TOpue .aeTeKTopa OTC'Il 

WKIUI'e_ MBKpo8BBT8, a COOTBeTCTByiiQillRlt STONy UOJtOlK9HIIIO cPOTOTOlt B3Mep 

1'8ll'bBaHOM8Tpa 'G • Bool5we roaopa, TOK ranbBilHOM arpa aanaeTCsr cy 

FO TOK8 II TOK8 ¢oTOOTi!8T80 RO B ORRCbiBI!aMbiX OllbJTI;lX TGMHOBOlt TOK 15bl1 

MO Man R aauepaeMWit ranbB&ROMeTpoy TOK MO:>KBO ObiiiO C'IRT8Tb p4i!Hb1M 

RB'IB8JI 31!BHCBMOCTb cPOTOTOK8 QT DOIIOlK8RRll C8eTOBOFO 30H.D.I! DpR I 

ero no nBBRK BC pac, 115 npaae.aeaa aa pac. 2, 

npa .D.8RlKeBBR C89TOBOI'O RSITBI! OT n - K p -ol5nac:ro Ha61Uo;a.ae: 

pac:rasae • cPOTOTOK8 IS II -o6nacTB B THIIR'IBI>I& ero H3M8H9BBR UpR, .118~ 

B -P -nepeXO.Il08 0 KOTOp_ble MOI'YT 6b1Tb BCROIIb30BilHbl .lliiR ODpellM~ 

Halt, Sonee TO'IIIO llOltOlii:&BBR 9TRX nepexo4oa NOlKRO ODp8.1l811HTb IIO D8p81 

TenbBbiX It 11:paaa.aw ¢oToTOB:a· a o:r.aenbllblx ol5nac:rax .ae:re~::ropa. Ewe: 6om 

.ll8118BB8 TOAWBB&I 8 .. , i ... H p ·o6nacTel MOlK8T l5b1Tb .llOC'l'llrByTO 

nesaa peayllbTATOII aawepesslt a uonynorapacpt.u'lecKOM uacwTal5e (eM, psc 

I!IR.IlRO, .-to ¢oTO'I'OK ll081$1188'1'CR llp8lK.Il8, '18M CB8TOB08 DRTBO K8Cil8TCR Q 

acttesaeT uocne. awxo.aa DJITBA aa llp&llllllbl o6paana. 3To o6'bacl{aeTCa uon• 

ceaBBoro cae'ra xa ·xeDOKpi>ITble ene~::rpo.alllds nnocue noaepxsocTB .J:l&Tel 

~TByiiQwa:lt' TOlt, B Cll)"l88 Beo6XO.IlBMOCTB, MO:JKeT 6b1Tb 0'18Bb CBIIbiiO yt.le~ 

llOTOpoN' B3N8B811KB KOJlCTPYKilHB .ll8plKI!T811Sl B 38T8MBBBBB H8UOltpb1TitiX 9JI 

DOB&pXBOCTelt·,aeTeKTOpa, 

To'IIIOCTb aaMepesaa :ronwsa n - , i - p ·- cnoea a sac:roaw• 

HlUII!Cb ::!: 25 NK, O,D.B8KO, • cny'lae B800XO.IliiMOCTH, OR& MOlKeT 15b1Tb DOBI 

Bee BCCII&.llOBABIII>Ie BllMH oop831lbl 6blllB ¢oTO'i:Yi!CTBBT81lbBbl, 110 1!8~ 

OTB8'1'0B NOI'Il.H H3NeBRTbCR OT OOpa3118 K o6paany BA B£CKOIIbKO DOpS!.IlKOB 

y.ao6cTBA sauepesalt no.a6spanocb TeB:oe sanpaJKesxe u HI! naMne F 

D03Boruul0 DpB NBBRMI!IIbHOI RpKOCTB DRTBA llOIIJ"'IITb NI!KCHN&nbBOQ OTKIIO 

soue:rpa • 

YMeBbWeBBe RpKOCTB DRTBa Bll8Kil0 aa cooolt J'MBHbWeBBe KOIIII'19CTE 

CB&TA B ClllllKeBB8 TOK8,. peFBCTJHipy8NOFO .llO llODI!llABBSI DRTB8 88 ,lleTeK1 

HcDOIIb30B811Ha.a a aTHx ODLIT&X ycTilHOBKa noaBonana o.asoapeMeHHO 

«Po:roTOu npa 6onbWou ( 1600) ya9nH'I&BHB sa6niiQ.D.aT& ocaewessyio 30H.llO 

.o.eTeK:ropa. SLIIlo o:rueqeso, 'ITO aa.aauwe a uaKpocKoD .ae¢ei'Tbl noaepxs• 

JOT ciJoTOTOK. 
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oll, npuaoaswel! K cepbesHhiM norpewuocTSIM nprvl:mpe.neneHKH· wu

MKOCTH nepeXOtl8 tl9T9KTopa, SIBIJSISTCSI llOSIBIJBHHS HH8epCHOHHb!X CIJO-

ro cnoco6a (a aanbHeJtweM ans KpSTKOCTH 6YtteM Ha"'biaaTb ero 

119 npOS!BilBHHSI cTpyKTypbl nep9XOtlOB HCUOilb3YlOTCH XHMH'I9ePEt Me

BHsyanbHO ua6nroaaTb pacnpe.neneaae enoea pa3nuqaoll npoao.nHMoe

HMeuenue H8WIJH 0 HSilpHMep, MBTOLlbl, CBSI38HHb19 C f'81JbB8HH'IeCKHM 

nH6o M9T811118 ( o6hl'IHO M9tlH) Ha npe,aaapHT91JbHO WnH<!JOfl8HHblll, RIJH 

nepexoaa. rlpoHaneHHe cTpyKTyphr nepexo,a.a npH. aTOM CB!Islillo c 

H OC8>K,ll9HHll M9T81JIJ8 OT COilpOTHBIJ9HHll 114aTepH&JI8 0 ,Ha KOTOpblll Me-

1,~:,.. 

e 9MY MBTO,llbl MOf'yT 6h!Tb HCilOIJb3088Hbl llpH B3Y'I9HHR o.fJiwitbllhlX 
. ..~ . 

, HO HellpHI"O,llHbl llllll HCCIJ9,ll088HHll 60ilbLUOJ"O 'IHCIJ8 ,ll9Tei(TOpOB 

O,llCT89HHOf'D KOHTpOilll H pa36p8KOBKH ,llSTSKTOpOB 110 LURpHHB 'IYBCT

BilBKYT 38 co6oll RX rroap9>K,ll9HH9, 

6blll0 llOK838HO, 'ITO npH nepeM9lli9HHH CBBTOBOf'O llliTH8 ,110 IIHHRH1 

-nepexo.!l B repM8HHR, tPOTOS.!lC (BilK tPOTOTOK) 38KOHOM'~pHO 3.BeH-

TH8. MaKCKMSilbHhiJI <PoTOOTBBT aa6nril,aancs npR nona,aaHHH eae,Toao

eaao ua nepexo,a, AaTopb! UHTHpoaaHHblX pa6oT Kcnonl!t3o!$artu onu-' 

lip9,ll9119HKll J;!p9M9H )1(83HH ( <.i:!H<!JcpyaBOHHblX ,llllHH) HBpa8HOBB¢1ibi'X 

n -o6nacTHX repMaHHH, 

all pa5oTbl liBilliBTCSI paspa60TK8 MBTO.!lS, ll03S01Jlll0lll9f'O HCCIJB.!lO-· 

9,ll911S!Tb WHpHHY 'IYBCT8HT91lbH0t'O CIJOSI no 3aSH9HM0CTH .poTOTOKB 
"<•"' 

ro sou ,a a ua Topue KpaMHiiesoro n - i - p .!lBT9KTOp8, 

3Kcne ·::~ ,1 
f',·il 

CTPYKTYPhl ABl:B!(TOpa ~ 

exeMa ycTaHoaKH npencT8Bnesa aa pHc, Ia. YfccneAyaMhll! ·Ae'l'ero 

pyrowero ,aep>KaTellll 38Kp9111JSIIJCSI sa llO,llBH>KHOM CTOIJHK9 M9T811110~ 

on a Reichert- Wien Ha TOM >Ke ,aep>KaTene pasMeu.iiln!ICb 

8CTHHKH, H8XO,llSill(B9Cll B KOST8KTe. e SIJBKTpO,ll8MR ,llBT9KTOpa H 

HOMBTpoM 'G , C llOMOll(blO 06'b9KTRB8 sa WllHtP088H!Udll··~peu 

IJOeb CBBTOaoe lll!THO, npeACT8BillllOW99 co6oll H306p8)1(9SH9 'OTI!~P:" 

f'Mbr • .lJ.HaMeTp sToro .caeToaoro aosaa MO>KH~ 6blno yMeH~~:r&, . .Q~ 
MHKpoH, C llOMOWblO Aayx MHKpOM9TpH'I9CK!fX 8RHT08 HCCI19Ay9Mblll 

4 

-?-

i ' 

o6p4381l IdOl:' Dlltp81dlltW8TbCll a AB)'X D8pll9HABKyllllpHbiX. HaDp!l~BllliX, 'ITO 6&1110 p8BH03H8'f

HO COOTBe't'cTB)'IOlliBM nepeM81tl8SBHM eaeTOBOf'O 30RAa no TOPIIY A8T9KTopa, C noMOlllbiO 

OJ;lBOf'O B3 MBiqlOidt!TPII'I8CKBX aBRTOB eaeTOBOA 3084 nepeM811181leK B40Jib nnocxoeTB ne

p8XOA8 B J;l~Tell:Tope (ll~BHSI A-8 plfC. 115), .[{pyroft MBKpOMeTpB'I8CKBI BHHT noaaOIISIIl ne· 

p'MeWllTb ea&TOEIOA 30R.ll nepneB,llSIK)'IISipBO nnoeKOCTliM nepexo.aoa (nHIIRB1 D8p8111191lb-

Hbl9 BC pac, 115), nonOlK8RB8 eaeToaoro n&TH& aa TOPII8 48T8KTopa OTC'IBTbiB8110eb no 

lliK~ MBKpOBBRT8, 8 eooTBeTeTByiOlUIII 9TOMY DOIJO>KBRBIO cpOTOTOK B3Mepsuies e DOMOlUbJP 

ranb88ROM8Tp8 'G • Bool5we roaopa, TOK ranbBaaoM erp8 srBilllaTCK eyMMol T-Hoao-

f'O TO!t8 B TOKll IPoTOOTB9T8, HO B onaebiB89MbiX Onb!T8X T9MROEIOI TOK 6blll UpeHe6pe>KB

MO M811 B B3M8pli8MYI f'81lb88SON8TpOM TOK MO>KBO 15b1UO C'IBT8Tb p8BHbiM ljJOTOTOKy, Ta-

nB'IB88 38BB9BMOCTb tPOT0TOK8 OT nollOlKBBBll eaeTOEIOf'O 30S,ll8 npB nepeM8lli8HHR 

ero no uBBBB BC pae, 115 npaae.nea8 sa pae. 2, 

npu .llBBlKeRBB eaaTOBOI'O nHTS8 OT n - K p -o6n8eTD H86mo.aaeTesr paaxoe a~s_:o 

p&eTIUIBe • «<!oTOTOK8 & II -o6n8eTa B TRRB'ISW8 ero B3M9SeRB8 npB ll8pec9'19RBSIX ft - i 

• -P -nepexo,llOB 1 KOT0Ji!_b18 M.OryT l5b1T& BenOI1&3088Rbl .llllll onpe.aeneSBll SX DOIIOlKa"•-' 

SKI,. 50Jiee TO'IBO llOitOlk&BBII 9TIIX DepexOllOB MOlkBO on.pe,ll811BTb IIO nepee8'18BBIIM lt8C8-

T81li>RbiX It Kpll&t.IM <PoTOTOKa· a oT,aenbllblx ol5naeTax .aeTeKTopa. Eme 15onae 'l'O'IBoe onpe

.aeneaae TOIIlUBBbl a .. , i .- a p -o6naeTel MOlKeT 6biT& .noe'tllrayTo npa npe.acTaa• 

neaaa pesyn&T81'oa aswepeaal a uonynorapst«<!MB'I8CKOM waemTat5e (eM, pae. 215). Hs pae,2 

8BllBO, '1"1'0 IPoTO'l'OI: D08811SI8TCSI llp8lK480 '18M CB8TOB08 DHTHO K8C88TCll o6p831(8 B He 

acoteaaeT nocae. &wxo.aa IIIITBa sa npelaJ!bl o6paau8, 3ro o«h.acQ.sreTCa nona.aaaaeM p8c

eeaBBoro cae'r8 aa ·aeno&JlloiT;.e eneKTpo.allMa nnocxae uoaepxuocTa .neTeKTopa. CooT&eT"' 

qTByiOitiBI' 't'Ollt1 B CIIY'f88 B8o6X04BMOeTB, MOlK&T lib!Tb 0'18Bb e&ll&RO YM9BbW8H npa S&

tlOTOpDN · B3NeJI8BBB KOllCTp)'lltllBB .aeplK8T8118 H 3llT8MS8HBB aenoltpb!TWX 9119KTPO.ll8MB 

noeepxROCT81'49TeKTOplfo 

To'IROCT& B3Mepesaa TOilltiBS n - , i - , p ·- enoea a R8CToamell pa6oTe paa

aanae& :!: 28 MK, o,naaxo, a cny'l8e aeo6xoAHMOCTH, olia MJlKe:r llb!Tb noablwesa .no ! 1Mx. · 

Bee. BCella,llOB8BBbl8 BIIMB o6p831lW 6blllB cpoTO'I)'BeTBBT91lbllbl, SO B8UR'IBHbl 4JOTQ

OTB8'1'0B MO['Q H3M9HHTbC8 OT o6p43D8 K o6p43ny S8 B£CKOIIbKO nopll,llKOB, nosTOMy AllH 

y.ao6c:TBB B3M9p98BI DO.llt5Bp8110Cb T8Koe HaDpst>KeSBe u aa naune F , KOTOpoe 

D03BOJISIUO BpS MliBHMllllbiiOA IIPKOCTH naTKa DOil)"'BTb M8KeBM81lb1109 OTKIJOR9RB9 f'81lbBa

HOM8Tpa, 

J(M8BbWeRBe KpKOeTB DSITJI8 Bll9Kil0 38 eo6oA yMaRbUJeRB9 KOilB'IaeTB8 paeeaHRHOf'O 

eaeTa B CHRlKeRBe TOK80 , perBeTpHpy8MOro 40 nOD848BBll nJITHll H8 49T81tTOp, 

Yfcnon&30BIUIH8B B STBX ODb!Talt yeT8BOBK8 D03BOIISUI8 OJ;lBOEipeMaHHO e B3MepeHHR~It 

cPoTOTOII[8 Up& fionbiUOM ( 1fl00) yaenB'IeJIIIB B&l51110.ll8Tb OC89W9BHyio 30H,llOM DOB&pXHOeTb 

,aeTeKTOpa, Sblllo OTMa'leiro, 'ITO BB.llBMble a MBKpocxou .necpeltTbl noaepxuoeTH yMea&wa

.,,. IPoTOTOX. ~ 
j f, 

5 



l" 

3. BnHRHHe ycnoaaa !3M8oeHB!I H8 onpepeneaue 'TODWHH n- 1 i- e p -o6nactel 

Jlna npoaepKK T.oro, HBIO:JtOllbKO O.llH03H8'UIWMH liBJIBIOTCll peaynbTBTbl ODHObiB89MbiX 

aauepeHKll, IShlnB BbUionHeHbi cne.c.yiOlUKe KORTPOllbHhie ODbiTbi, 

a) BnHHHH8 .nuMeroa caeroapro aoHAa 

VlaMepeHKH ISbillK BbiDonHeHbi Ha O.C.HOM K TOM me oiSpaaue npK .C.BKmeHHB caeroablx 

aoH.noa pa3HbiX .C.H~Merpoa no o.c.soll H ·roll JKe llKHKK. OnhiTbi npao.c.KnBCb npa npaiSnHaH 

renbHo o.c.aHaKOBbiX aHa'leHaax MBKCKManbHoro cpororoKa, PeaynbTBTbi KaMep.~HKll Jlna .naylt 

. .c.!aMeTpoa aoH.na ttpaBeJleHbi Ha pac, 3. VIa aroro pKCYHKa BB.IlHO, 'ITO .nHaMerp caeroao

ro DliTH8 He OK83biB8eT BnHHHHll H8 OISlUHll BK.C. KpHBbiX K H8 peaynbTBTbi K3MepeHKll TOn-

· WHH n- • i- p -cnoea. 

IS) BnKRHKe HQKOCTK caeroaoro nsrHa (HanpsmeHKa. Ha KCTO'IHKKe caera), 

Ha O.llHOM H TOM' me ·o1Sp83U9 DpK DOCTOBHHOM JlK8M9TJ"! CBeTOBOl'O · DHTH8 Ill ·npK era 

JlBKmeHKK no O.llHOll K TOll me nKHKK K3MepeHKII 6hlnK 'BbiDOnHeHbl C '19TblpbMll p83HbiMK '' 

H8DpliJK9HHliMK H8 fiBMDe F • · PeaynbTBTbi HaMepeHKll npKaeJleBbi· Ha pee. 4. BRJlHO, 

'ITO C yaemi'leHHeM H8Dpam·eH8ll H8. naMne HeCKOn't>KO yaenH'lHB8eTCR: H8KnOH ,KpH.BOll· cpo-

TOTOK8 B -o6naCTK, · OJlH8KO, TBKOe H:3MeHeHHe cjJopMbl KpHBblX He DpKBOJlHT K -H$0l:!-, 

H03H8'1HOCTH B .onpeJleneHHH TOnlUHH OTJl9nbHblX o6n8CTell .Jl9TeKTOp8, 

4. CpaaHeHHe peaYni!TBTOB· naMepeHH!! TonwHHa n - .• i- , p -cnoea 

_D83H!>!MH MeTOA8MH 

Jlns npaaepKH M9TOJl8 CBeTOBOro 30HJl8 TOnlUHHbl n- i-. p -cnoea .Ha sec-.. 

KOJibKHX o6pB3U8X 6LIJIH onpeJleneHLI JlpyrHMH M8TOJlBMH, BbiJI HCDO/lb30BBH ODHCBHHblll 
, • , L •• , ' I . ~ , . 

BbllU8 KO~JleHCBTOpH~Ill MeTOJl, a T8K>Ke H~CKOn.bKO MeT?~OB, OCHOBBHHbiX H8 npORB/leHHH 

CTpyKTypbl C/l08B C nOMOlUbiO OC8m)leH_HR. M8TM/l8 H8 'OOTBeTCTBYIOlUHM o6pa30M DOJl

roTOBJieHH!,Ill Tapeu .ll8TeKTOp8, Jlns ,,KPBTKOCTH p83JIH'IHbie .aap,K~H':bl 9THX MBTOJlOB Mbl 

6yJleM 1183biB8Tb raJibB8HH'leCKHM, cjJOTOXHMH'leC.KHM H :O>n8KTPO,WOTOXHM,~'l8C,KHM, 

/8 9/ 
a) l8JibB8HKjeCKHA• M8TOJl ' 

Kann11 aneKTpOilKTB (200 r CuSO 4 
+ 10 r H F (48%)) H8HOCHJI8Cb H8 wiiHcpo;_:• 

B.8HHhill HnH nporpuneHHbill Topeu · Hccne)lyeMoro o6paana. K lleT&K'fOPY n.p11 .n~l\iloM 

caere npHKJIBllhiBBnocb HanpiDKBHHe a aanopnoM aanpaaneHHH. ·Mellt> ornaranacb npeHMy,-

lll9CTBeHHO H8 p -c~oe,. CTpyKrypa cnoea. 6onee peaKo npO!IBJIRnacb Ha nporpanneHHOM 

Topue, He H8Ha6emHbie· npH rpaaneHHH oKpyrneHH!I Kpaea ropu(l MewanH ~aMepe,H.~JO ron;

lUHH CJI08B no.c. Mt!KpOCKO~OM, Ooaro,My B 6~nblllHHCTB8 Clly'iaea np'!!IBJI8HH.'j npOBOJlHJIOCb 

Ha wnHcjloaeHHbiX ropuax, 
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P8CTB0p {0,1-Q,5% KOH!IeHTpHpOB8HH08 lJNO 
3 

B KOHUeHTpHpOB8HH08 

MH HeHocHnc!l Ha wnncpoaaHHbi8 ropeu JleT~K'I;opa. OpoaaneHHe npoHCXOJlHJI• 

eM caeTa 6ea npHnomeHHSI BH&WH'ero HanpgmeHHR. Bonee Tet.rHbiM nonyqae, 

O.llH8II:O, KOHTp8CTHOCTb nonyqanac& HellOCT8TO'lHOll JlJI!I npoae)leHHH MRKpOI 

H3MepeHHll, 

a) 3neKmocboroxHMeqecKJ!ll MeTOA. Vlcnonb3ys peuenrypy npeL!bi.IlYill 

npoBO.Il!l H3MepeHH51 DpH HMOmeHHOM HB JleTeKTOp o6p8THOM Jlanp!IJKeRRH, 

'IHTb aHS'lHTenbHo 6onee KOHTpacTHoe npoRuneHKe crpyxryphl. B 9THX ycno 

nony'l8JIC!I DO'ITH 'lepHhiM 1 B UBeT p -cJIOll DO'ITH He H3MeH!InCa, 1'8K 'ITO 

RCHO BH'.IlHbl .naJKe npn yaenH'leHIII JlO 1600. Xopowne peaynhTBTbi uqnyqan 

pa6ore C DpOTpaaneHHbiMH DOBepXHOCT!IMH, HO, K8K H p8Hbllle, CKpyrneHKe 

neHHall o6nacTH Mewano KaMepeanaM ronmHHbl cnoea. 

r) KoHL!eHC8TOPHb)8 MeTOA 

npK HCDMb30B8HKH 9TOl'O yJKe OnHC8HHOl'O BbiWe MeTO.Il8 TOJIIlliiH8 

C'lHTbiB&nact> no cpopM)'Jie (3), EMKOCTH .ll9TeKTOpa H3MepsnKCb C liOMOillb~ 

VIVIEB-1. 3aancnMocrb eMKOCTH C or aanepa10mero HanpstmeHHa U 

.ll&TeKTOpOB npHBe.neHa H8 pH C. 5, 

PeaynhT8Tbi KaMepeHHll TOJilUHH n - , i- P -cnoes, BhlnonHeHHbl: 

.neT&KTopax paaHLIMH MeTa.naMH, caeJleHbl a ra6nnne 1. VIa npHae.neHHbiX 1 

HbiX MOmHO 38KJIIO'lKTb1 'ITO pe3yJibT8Tbi H3MepeHK8 C nOMO!llbiO CBeTOBOrO 

neTBOpHTellbHO COl'JI8CYIOTCll C .ll8HHhiMH, nony'leHHbiMK .npyrHMH M&TO.Il8MH. 

Jl~!l Hl!l!IOCTp8DHH COnOCT8BHMOCTH peaynbT8TOB Hccne.C.OB8HRB ll -i

HbiMH MeTo.naMH ISbln c.c.enaH cne.nyiO!llR8 onbiT. Ha paaHbiX qacrax OTWnK 

ua o.c.Horo JleTeKTopa IShiJIH nocneliosaTeJibHO npoaeJleH&I ranbBSHH'l&Cxoe, 

H &l!&KTpOcpaTOXHMH'leCKOe VJPOHBneHH!I, <J>ororpacpHll H CX&M8TH'leCKOe Baoe 

wnscpa npnae.neH&I aa plfc, 6. 3oH.C.OBbJe HaMepeHas npoBO.IlHilRCb no JIHHHH 

ll&pe.llBK)I(eHHH CBeTOBOl'O 30H.Il8 no nHHHBM 1,3,4 B 3pHTeJibiiOM none M.BI 

HafSl!IO.Il8Tb nono>I<&HRe CB&TOBOI'O DHTB8 H rpSHHUbl II- i- R p - 0 

00p830M 6biJIO ycT8HODJieHo, 'ITO DOJIO>I<eHH!I nepeXOJlOB, onpe·.nenseMble BR: 

MOI.J.Ib!O caeroaoro aoH.na, TO'lHO coana.neiOT Mem.ny co6oll. 

5. BnnHHJ!e o6pa6orKB noaepxR9CTB 

PeaynbTST&I axcnepHMeHTOB noKaaanH, 'ITO cocroaane noaepxHOCTH Jl 

aaeT aaMeTHoe BllHIIHKe H8 BH.Il &KcnepHM&HT8JibHbiX KPHBbiX. npHB&.IleHH811 

Kpuaaa OTHOCRTC!I K cae··J!KeMy, ae.naaHo naro'l'oBneHIIOMy o6paauy. Kpuaaa 
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TOro, H8CJ<OnbKO OllH03H8'UibiMH RBnRJOTeR peayn&T8Tbl OUHebiB89Mbl:ll1 

biUOnH&Hbl eneayJOlllH9 KOHTpOnbHbiQ ODbJTbl, 

mH BblnOnHBHbl H8 OllHOM H TOM >Ke 00p83U9 npH llBH>K9HHH eB&TOBbiX 

MeTpoa no oaHoA H ·ToA me nHHHR. Onb!Tbi npaoaanae& npn npaonaaa 

aHa'leHHRx MaxeHManbHoro ¢oToToxa. Peayn&T8Tbi HaMej:u~HBA ana llBYA 

'npaaeaeHbi Ha pae. 3. Ha aToro paeyHKa BHllHO, 'ITO llH8MeTp eaeToao

aaeT BnHRHHR Ha oomaA BHll KpHBbiX H Ha peaynbT8Tbl HaMepeHBR TOn-

p -cnoea. 

KOeTH eBeTOBOrO nl!TH8 (Hanpl!»c9HHR H8 HeTO'IHBKe eaeTa), 

>Ke ·oopaaue npH noeTORHHOM llH8M9Tpe eBeTOBOrO ·fiRTHS H ·npH ero 

A B TOA }KQ nBHHH H3MepeHHH OhlnH BbmonHeHbl e 'leTblpbMR p83Hb!MH ,, 

F • Peayn&TBTb! HaMepeHHJI npaaeaeHbi· Ha p11e. 4. BaaHo, 

HanpSI»ceHHS! HB. naMne Heexon·bKO yaenH'IHB89TCH: H8KJIQH ,J<pHBOJI· ¢r 

lnaeTH, OllHBKO, T8KOe H.3M9H9HB9 ¢opMbl KpHBb!X He npHBOllHT K .H$0):!~ 

eaeneHBH Ton.mHH oTaenbHbiX oonaeTeA aeTeKTopa. 

9HHS1 TOnWHH8 n -. • i-

_P83H!>!MH MeTOf!!!MH 

M9TOJJ.8 CB6TOBOrO 30H.0,8 TOnWHHbl n- i- ·I p -:enoea . Ha 11ec-.. 

ohmH onpe.QeneHbl apyrHMH MeTo.QBMH. Bhm aenonb3oaaH onaeaHHbiA 
~ ' I .' 

Hhll! M9TO.Q, a TBK>Ke H~exon,l>KO M9T,O:'OB, OeliOB3HHb!X HB npORBneHHH 

UOMOlllbiO oeB>K.Q9HHR MeTanna Ha COOTB9TCTBYIOlllHM oopB30M llO,ll

ll9T9KTopa • .[lnSI Kp3TKOeTH paanH'IHhle aapH8HTbl 3THX M9TO)l0~ MJ 
'T • ~ f ' ' 

J1bB8HH'I9CKHM, ¢oTOXHMH'I9CKHM H 3J19KTPOJ~OTOXHM,~'IeC.KHM, 

9C'KH /8,8/ 

onHTa ( 200 r CuSO • + 10 r H F (48%)) H3HOeHn8Cb H8 WnH¢0:,:: 

BneHHbll! Topei.t HccneAyeMoro oopaaua. K aeTeK'fOpy npll l:IH,ei!IHOM 

vcb HanpSI>K9HHe a aanopHoM uanpasneHHH, ·Mellb OTnaranaeb npeH~:-

-cnoe. CTpyKTypa cnoes oonee peaKo npOSIBnRnacb Ha npoTpanneHHOM 

Hbie npa TpanneHHH oxpyrneHHH xpaea TOpi.tiJ Mewana HaMepe.H.HJO Ton;

KpocKO?OM. flo:noMy a o':'llbWHHe~ae cny'!aea npo.RaneHHEJ npono.QHn.ocb 

opuax. 
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/10/ 0) <POTOXHMH3eCKHA MeTOL! 

PacTaop fO,I-Q,5% KOHI.teHTpapoaaHHoJI !IN0
3 

a KOHI.teHTpHpoaanHoA HF 
) K&nnl!-

MH H8HOeHIJCl! H8 lllllH¢0B8HIIb!JI TOpeu L!eTQK'l;opa, npoSIBnBHHe UpOHCXO)lHnO nO)l )leJieTBH-
' 

eM eseTa !Sea npHno»<eiiHSI sHewHero Hanpl!>KeHHH, Bonee T&MHb!M nony'laeTcH p -enol!, 

0)lH8B00 KOHTpaeTHOCTb UOIJY'I81l8e& H9)lOeT8TO'IHOl! J:tnll npOB9)l9HHll MHKpOCKOnH'!eeKHX 

H3MepeHHl!, 

B) 3neKmOd?OTOXHMe,eeKHA M9TOf!, J.1enonb3yl! peLt enTypy Upe)lbJ)lyLQero MeTO)la, HO 

npoBOJ:tll HaMepeHHll npH aano»ceHHOM aa J:teTeKTop oopaTHOM aanpl!»ceHHH, yJ:taeTel! nony-

'IHTb aHS'IHTenbHo "oonee XORTpaeTHoe npoHaneHHe eTpyxTypb!, B aTHx yenoaaHx 
-enol! 

UOily'181leH UO'ITH 'lepRblM 0 B UBeT p -enol! llO'ITH He HaMeRl!nel!, 1'8K 'ITO nep&XO)lbl 6b11JH 

HeHo BH'l1Hbl l18JKe npH yaenH'Ieaar 1lO 1600. XopowHe peayn&TBTbi nqny'lanae& TSX)Ke npH 

p860TQ e npoTp88JJ9HHb!MH UOBepXHOeTHMH, HO, KBK H pBHbWe, eKpyrnei!He Kpaea npoTpaa

ll9JIHOli o6naeTH M9W81JO H3MepeHHl!M TOnLQHHb! enoeB, 

r) KoHpei!eBTOpllb!A MeTOQ 

npa Henonb30BBIIHH STOrO y»ce OURe8HHOrO Bb!We MeTO)lB TOnLQHH8 t -enOH RO)l

C'IHTbiB8n8eb no ¢opMylle (3), EMKOCTH )l9T9KTOpa HaMepl!nHeb c DOMOLQbiO npa6opa 

HHEB-1. 3aaaeaMocT& BMKOeTH C oT aanaparomero Hanpst»<&HBSI U J:tnl! Ol1Roro aa 

)lQTQKTOpOB npRB9)l9H8 H8 pHc, 5 • 

Peayn&T8Tbl HaMepeaaJI Tonmaa n - , i-
P -cnoea, Bb!DOIJH9HIIh!X H8 H9CKOIJ&KHX 

J:teTexTopax paaRb!MH MeTOl18MII, caeJ:teRbl a Ta6nane I. Ha npHBeJ:teHHb!X a Taonane )laH

HbiX MO»<HO 38MIO'IHTb, 'ITO' peayn&T8Tbl H3M9p9HRA c UOMOLQbiO CBQTOBOro 30H)l8 y llOB

JI9TBOpHT9JibHO cornacyiOTeR c )l8HHhlMH, nony'I9HHblMH llpyrHMH M9TO)l8MH • 

.£1~11 HIJJIIOeTpSUHH COUOCT8BHMOCTH peaynbT8TOB Hccne)lOB8HHH It -i -p -cTpyxTyp paa

Hioi.MH M9TO)l8MH 6blll e)lenaa Cll91lY!OlllHA OUb!T, Ha p83Hb!X '18CTSIX OTWIJH¢0B8HHOrO TOp

US O)lROro )l9T9KTOpa oblnH nocneaoB8TQIJbHO npoBe)leHbl ran&B8HH'Iecxoe, ¢0TO«HMH'I9CBOe 

B aneKTpO¢oTOXBMH'Ieexoe Dp0l!Bil9HHl!, <PoTorpa¢HH H CX .. 8TH'I9CK09 B306pa»ceHH9 3TOrO 

LUnH¢a UpHB&)leHbl H8 pHc, 6, 30H)l0Bble H3Mepe11Hl! npoBOllHIJHCb DO IJHHHHM 1,2,3,4, npH 

D9p9)lBHlK9HHH cB&TOBOrO 30H)l8 no nHHHl!M 1,3,4 B 3pRTellbHOM none M.HKpOCKODB MO»<HO 

Hal5niO)l8Tb nonOlK9HHe cBeTOBoro DHTH8 H rpaRHUbl 11-
i- H p - o6naeTell. TaxiiM 

o6p830M 6b!IJO ycT8HOBneHO, 'ITO DOJIOlK9HHSI nep&XO)lOB, ODp9J:l&nsreM&Ie BHay81JbHO H C no

MOLQbiO eB&TOBOro 30Hl18, TO'IHO eosn8)l810T M9lK)ly eo6oA, 

5. Bnaaaae o6pa6oTKB noaepxHoeTH 

PeaynbT8Tbl &xcneJMIM&HTOB noxaaanH, 'ITO cocTOl!HHe noaepxHoeTH .z:teTexTopa ox~abl
aaeT 38MeTHOe BllHHHHe H8 BH)l 8XcnepHMeHT8nbHb!X KpHBb!X, npHBell&HH88 Ba pRe, 2a 

xpasaH oTaoeRTca K cae·JKeMy, HeJ:taaHo aarOT·OBneaaoMy o6paauy. Kpaaall I aa pac. 7. 

~ 
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CHHTB qepea 6 M9CHU9B nocne H3rOTOBneHHH ~eTeKTopa H CHnbHO OTnH'IBQTCH OT KpHBOII 

pHC, 2a. nocne UOBTOpHOro TpaaneHHH 3Toro o6paaua KpHBBH tPOTOTOKB AnH Hero np11HH

M89T l;IH~ Kp~!_BOII 2 ( pHC, 7), THUR'IHbll! ~nH He~BBHO H3rOTOBneHHblX OOp83UOBo 

Cne~yeT OTM9THTb, 'ITO HaHeCeHH9 H8 noaepxHOCTp o6paaua pBBHOMepHOII no TOnWHHe 

npoapa'IHOl! ( HanpHMep, aawHTH&rll ~aK) nneHKH He MewaeT HayqeHHIO cTpyKTyp&r ~eTeKTopa. 

a. B&rao.g&r a aaKnroqeHHa 

B peaynbTBTe npoae~eHHbiX HccnettosaHHII noKaaaHo, ·'fTO MeTo~ caeToaoro aoHtta 

SIBnSieTcR y~o6Hb1M ~pe~CTBOM uay.qeHI!SI n - i - p CTPYKTYP· OH MO>KeT Ob!Tb acnonb3oBaH 

KBK ~mr H3MepeHHSI Tonwua oT~enbHbiX aoH H Ha6nro~eHHH aa HX ~aMeHeHHeM co apeMe

HeM, T,!IK H ann Ha6nro~eHHSI aa aaMeHeHHeM KB'IeCTBa noaepxHOCTH o6paaua. B cnyqae Heo6-

XOilHMOCTH npeanaraeMbrll MeTOLI nento MO>KeT 6&rTb aBTOM8TH3HpoaaH H npHMeHeH, l!Bnp~;~

Mep, llnSI paa6pBKOBKH cepHIIHO Bb!nYCK89MblX Ll9T9KTOpOB no TOn!pHH9· 'IYBCTBHTenbHOrO . 

cnoa. 

MeTOLI, no-aH~HMouy, 6y~eT noneaeH TBK>Ke npa uayqeHHH npoueccoa -c;:.TapeHHSI no

nynpoBOLIHHKOBbrx ycTpol!cTa, ael!CTBHSI Ha HHX SlllepHoll paauauau H apyr·Hx areHTOa. 

He~oTop&re TfilopeTH'IeCKHe aonpoc&r, CBR3BHH&re c npHMeHeHHeM sToro MeTo.Qa, 6y

LIYT p8CCMOTp9Hbl B · OLIHOJI H3 HBWHX nocne,ayJOWHX nyoi!HKBUHJl, 

AaTop&r 6naro,aapHbi B.n, )l>Kenenoay aa HHTepec K pa6oTe H noMoWb npH ee .npo-

se.o.eHHH. 
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P H c. 1. CxeMa ycTaHOBKH ·ann uayqeHHR cTpyKTypbr nonynpoBOLIHHKOBbiX l 

M9TOL!OM CBeTO"frO 30HLIB, a) 1-LieTeKTOp; 2- ranbBBHOM9Tp; ~ 
L!9TeKTopa; 4- MHKpOMeTpH'19CKHII BHHT; 5-HCTO'IHHK CBeTa; 6-0J 
CHCTeMa; 7- CB9TOBOII 30HL!, 6) BHLI WnH<}la o6paaua. 1- CBQTOB 
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ueB nocne K3rOTOB1!9HKQ .119T9KTopa K CK1!bHO OTJlH'I88TCQ OT KpHBOft 

Topaoro TpaeneHKQ aToro o6paaua KpKBaQ ¢oTOTOKa ang Hero npKHH-

pac. 7), TKnK'IHhiA nm• aenasao uaroToeneHHbiX o6paanoe, 

THT&, 'ITO aaaeceaue ua noeepxHOCT& o6paaua paeHoMepaoA no TOULUHHe 

ep, aaLUHTHblil naK) nneHKK He MeLUaeT H3Y'I8HHIO CTpyKTypbl neTeKTOpa. 

6, 8biBOllbl H 38KUIO'IeHH!I 

npoeeneHH b!X KCC1!e.lloBaHHft noKaaaHO, •"fTO M9TO.ll CBeTOBOrO 30H,lla 

~pencTBOM aayqeHK!I n - i - p CTPYKTYP· Oa Mo>KeT ObiT& ucnonb3oeaa 

g TonwHH oTnen&HhiX aoH H aa6nroneHH!I aa ax ~aMeHeHHeM co epeM~-
6nroneHHII aa HaMeHeHHeM Ka'lecTea noeepxaocTH o6paana, 8 cnyqae ueo6-

raeMbil! MeTon neiXo MO>KeT 6h1Tb aeToMaTH3HpoBaH H npKMeHeH, aanp~;~

oeKK cepHl!HO Bbli1YCKaeMhiX neTeKTOpOB no TOnipHH8· 'IYBCTBHT91!&HtlrO 

BHllKMDMY, 6yneT noneaeu T8K>Ke npH uay'leHHH opoueccoe ·G-TapeHHll no

ycTpol!cTe, nel\CTBH!I H8 HHX !l.llepHOII pa,llHauHH H Jlpyr'HX areHTt>B, 

TeopeTH'!eCKHe BOI1p0Chl 0 CBH38HHble C ltpHMeHeHH9M 3TOrO M9TO.I18, 6y• 

B O,llHOlt K3 HaLUHX !10C1!e.lly10LUHX ny6nHK8UHft, 

onapHbi B.n. )l>Kenenoey aa HHTep!!c K pa6oTe H noMolll& npu ee ,npo-

ij H T e p a T y p a 

d, P. Weinzierl, Nucl, lnstr. and Meth, 24., 253 (1963) 
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1. CxeMa ycTaHOBKH ·nn11 Hay'!eHI!R cTpyKTypbi nonynpoeonHHKOBbiX ,lleTeKTopoa' 

1

' 

MeTO.llOM ceeToeoro aoana. a) 1-neTei<Top; ~- ranbeaaoMeTp; 3-nepm.aTen& 
neTeKTOpa; 4- MKKpOMeTpH'19CKHl! BHHT; 5-HCTO'IHHK CBeTa; 6-onTH'!eCK~H 
cacTeMa; 7- ceeTOBOl! aoan, 6) BK.ll LUnH¢a o6paaua. 1- ceeToeoR aoH.q, 
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p H c. 4. BnHliHHe Hanps;UKeHHjl Ha OCB&THT&JlbHOJI: na-.me HB peaynbTBTLI B3Mepeaal co 
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12 
~ 

. 
' 

e[n¢1 

80 ...----

60 

40 

··I, 

' >· ' 

~ J ; ' 

'>.... '• ·~ 

OcJpaJeq ·N~ 82 

S ~. { C1'1z 

£ = H;B 

{'min =. ~·Z/FT!P 

Wr= E·S ~·q4o 1'1~ 
·. 1/.JlC min 

20 '}- :---- -- -- ---
- ' \ -c /7?{./7 f . ' ,,:··, 

I.. ~~: 0·o ~P ·~(; d'o 80 ' to~7tr"i'~ 

f> H C, 5. 

.. 

,\,.) ;v[t. 
~t' 

3aBHCHMOCTb &MKOCTH o6paaua OT HaiTpli>KeHHll C~U 

I 

•~ 
' 
* 

l. 

-11 I I -.z 

3 

¥ 

a tf ~ ,. 
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2 - 06JlBCTb, HB KOTOpOlt CTpyKTypa He npOliBilllllBCb, 

3- o6nacTh s~eKTpoTeXHH'IecKoro nposeneHHll, 

4 - o6naCTb ¢oTOXHMH'I&CKOro npOliBrieHHll, 
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nHHHHe H81Tp9>KeHH~ Ha OCB6THT6nbHOA naMne 
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2 - o6nacTb, Ha KOTopoA CTpyKTypa He npoasnsnacb, 
3- o6nacTb s~eKTpoTeXHH'fecKoro npossneHHH, 
4 - o6nacTb ¢oTOXHMH'feCKoro npossneHHH, 
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