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Pa6oTa llWIOJIHeHa :il 0:HcTHTYTe li;n;epmix Hccne;noiiamdt AH. YCCP 

Hayttm1n PYHOllO;nHTen:i; - . ;no:itTol} .• Te:iamqecirnx HaYR ' - ', ·.. ',: 

P~r.~eurea;nea. · 

. •. O:pmuraiiI>HU~ 0JIII0H8HTU: 

;noRTOP .Texmi:qecRHX 1iayx~ npoweccop 

· B.H.Xaa.aHoll 

Rait;nH;naT T8XHHqecRHX HaYR 

·B.r.Tmmrn 

.. OIIIIOHHpyJOl!\88 Hay1foci-nocne;nollaTeJI!,CK08 ·yqpel!t;neime ~. 

,r,• 

JienHarpa;n~md1 nH~THTYT H1tep~ri~ qinanRi AH· cccp' HM ~B .II .KoncTanTnnona /, • \' ,·,'. ' •' _. ' ' ' • ' C ,. • 
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AllTopeqiepaT paaoo.naH I' 
. . '~ 
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I 
3alll_HTa ;nilodepTaµmi OOCTOUTCII 11 " .!97 

Ii_··_ . .:_ qacoll Ha aa.ce;n;aHHH 06r,e;n;mieHHOro Yqeaoro Co:aeTaJ!H~' 
H . .JifiP. OH!liI B KOHqiepeHU3aJI8 JiadopaTopmI a;n;epHNX perutUHH 

,(; ' . '• ' . \ 

(r ,J!y6aa Mocnollcnott _o6n.). 

. t· ·, . . . ; ,_: : -·'. . 
C ;nJ!CC8pTaintett MOl!tH.O. 03HaROMHTMfl ll 6HCJJIHOT8R8 OvUllf. 
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B M,e!)HOit lpHSlrne ;1!.Hanaso11a cpe~Hil~ _H HH3KHX aHeprnii OCHODf .r , ·;_, . . . ·, ', , , . . ·'.. ·, 8K0118PJUl8HTaJII,IU1X MeTO;D;IJK COCTaB.-lUIB'.lT cneKTpOMe'l'pli 1!3JIY1i6i!I!li. Sa-
. 11aqei! orieKTpOIJOTpa • SIBJIH6TCH H3Mepemt:e. C B03UOlltHQ; dOJ.11,molt T Ot(HOO-. ·;, •,· '. ·.·' ' ' ·-. ' ' ' . ·: . ' . ·-,. . •' n1> aHeprail tiacTmt /n.ut KBairroB/ JiyqICa .n pa,mpe;n;eJielille KOJ.!KlrnoTna ' . I'• . . , , \' / ~ ., 

-q~c.Tmt. B qjyHKIUIH. O'l' .. 8HOPI'~ •.. 
B CTPYitT.ype CJIIH<TPOM6Tp0B 11oi1rno B°il.lteJIH'l'I> C.1I8JlYJJllUIO OCHO:Sf!Ue 

·~oTH; ]{t:n'eKTOP~- HSJ.tytte~Hii, ycTpoiicTB~ ycK.1Ie~.a; ~PMHpollam.t-H. ·If 
~6opa .· ~H rnaJlO~ 1 aHaJlO;O~UH~POlllie '!Ip eodpas Olla TeJiit H Ha KOIIHT6JI!,Hlifl: I ',, ' • ' • ' ,•. • .... [ f ',, 

yoTpoRcTBa,. 

B oJieKTpouerpax yka~aHHoro'. ;n;iianasriHa ~~eprH~ · npe'm.,yll{eCTBemrn1:r 
. npirne.Hemie . aaxo;n;n-r. ;zteTeKTopu. pearHPYJJlilHB. Ha: nona]ie1m:e · B HRX qac~, . 

THQ 'sJ.teKTJ>HiiecKHM, CHI'HaioM,. odli1!HO kopoTKHM HMIIfJIJ,COM TOKa'. 3n • , .• - . / '1. .,· '. .·,' '·_. •·.' ,. .• '. . .; '.'. ' ' 

OHrHaJlll lf H8CY'it lHi(poplial{HJJ 06 HCC.ne;n;yeuoii ·.H3JlyqeHJilt, o<' • ,,,' '! . '•·, t ,' ·•· ' ' >' • • • 
• ' 

- , · . CueuHaJibHOe a~~KTPOHHOe, o6opy;no:aanirn ooyll{eCTB.llfi~. -.. yoH.1IeHH e; .. 
qjop~HpOD~iuie,, odp~d~uy, H ·, ordop. 8THX. CMrnaJio~:if·cidecn'eqH:B~B'll no-, :,· ... " .I' ; ; .· .'' ·, . . .. · ... :. :··,,,. , .. ,· . · . .: - ': ,., .: ''. 111.mrrnne YPOBH.fl OHI'Ha.non, Oll'tHMa.nI,HOe corJiaC.oBaHHO : C : HCTOttHiUC0.14 

- CMI'IU\JIOB, /: ifanpHMOp 1 llO~;~emrn ~aI«:IJMaJI~H;I'O O'l'Homelfun .: ;HI'H~ , • , ' - . . . • . I . . . 

myu, .a raroiie. Bu;ll8JI8HH8 lIOJI63HUX ,· CIII'H8Jl()B H. peiteKI.UU:i, qjoHa, 0T06.i 
• j \' ~• .' •_..' .j,' ' ', > . . • : ,' : . -, . l . " l • '. • •• ' , : ,• .• ••. ,., ' '; 

. ••: pam,a11 H¥<lJopuauH11, noc~e 1Ipeo6pa.sonauu.a H~ anaJioro,noJI B L1!iqjpm1yw • ',- r • ·,•, ", ' • ' • • ,. ' ' ,, ' • ' 

. : ~opuy II~TynaeT Ha HSKOUHTWibHlle ycTpOi!CTBa:~. 
- : : CTp8MJI8HH8 I( YB8JIH:'I8HHIJ 06~8118. H~(p~p~nHH, llaKaJIJIHBaeuon B 

'1'81!6HH8 8KC~ep~~e~;a~ IIPHlle.no ~ pasp~60TI<~ ;n;eT_e~op6~ : c)m~OKHM ' ,~ . . . . \' ' . . ; , ' .. 

- pa1pem8HH8M, HCIIOJt!,30BSHHD ~Of!0.t(eT8KTOpHHi ycTa1t.JBOK, a. Tana 
.. duc~pO.t(ei!CTB~UOIX H~K-~nllT8JII,~-Y~TpOHCTD7

• J CB~~ o;:epe,ni, C1llt8~ 
CTB8H~()· ~ospoo.tH TpedoB~HHfi 'If'~ -,~;poiiC1'llllU, •• CB~;Hl!a~C{IUIM ]te'l8K~ 
TO;li 6 HaKOllHTeJIL~llllli:: fCTp•o'iiCTBaMH/ '., - . . . 

/ Ue.n. · padotu, BlillOJIHfleuon .• a:eTop ou,' ff~ ~aafl -c 1965 · ro.na; 11 no-
. OCHOJiy··p~~epHpyeu~{,iucoeJ)'t~Ll~lf, .. SaK.n~'IrwlCI, 13, pa3P,l"'. 
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60TKe 8JJ6KTpOHHOil anriapaTypli> ]J.Jlfi yonJJerurn, qiOpMllpOBalfilH, o6pa60T

. KU H. 0~6opa CHrHaJIOB, 0 - ]J.e'l'e;~opOB itOHlt9~py10l!UIX. HS.ny~eHHil lli 'npeJJ,.;.: 

}tn3Ha1teHHOii, ;n.irn nocTpoemut cn:ekrpoirnTpOB ll3JJY1t6HHil·, .ncno.nr,sym~ 

,~UllJIRTY1UiNil aHaJIHS, B qiasittteOKIIX aKCnep;~e~~ -MIICT~TYfB ~epmtx 
, ' ' ~ ' -· . 

nocJI8JJ.0BaHHii AH YCCP.· 

· JlUOC8pT8IUHi .OOCT~HT ll3 BBe,nemrn1 Tpex r.iraB II 38K.l!D1t0HHJI, ll · ... 

r<oTopux npcrn6JJ.nT.c.ll auaJills norpemuocTeii, cpaBHemte napa&Tep1tc-i11K 
' < -,, .', ' .1, - ' . . •' 

ll9B6CTHHX MeTO]J.OR nooTp08!11:Ul 01']1.CJII,HblX Y3JJOB . cneitTpOUeTPOB, _ a 

- Tai.ta 'OITH(:Ulla~:CH' O~HrllH~HHe: jOTp-OnCT~a, paspa6~TaH~ll8, a~ opmi, 
H npHBO]J.HTC.11 MeT O]UIRII ll pesy.n,TaTN ;, nx aKCnepIDJeHT8JI:bHOrO ncOJie-

'. .- l," ' _, 

-]J.OB8Hll.fl•· 
' '' 

'B · nepBoi-i rJJa:ee~ · pai::cilaTpnBaDTCH :eonpo~u;· .·cB.fl38HHHe ~ ycnJieH_ri- ··•

eu IL qiopMBpOB8HHBM • Cllrl!aJIOD OT_, ]J.ElT8It; ~pOB tJaOTHI\~' I1o;i:t1teptmDaeTC.ll, · 
1· < - ' • ',, • • ,-, ' 

1tTO, cneKTPOM~~pH118CKHH YCHJ11n'6:-1IL flR1I.lle'l'Cfi Teu ysJIOM 'cneKTpO':AeTpa, 
j - " - ' , ' '. ·- ', • -

. B 'KOT op OM · KO!IUSHT pnpyeTOH npeHMyt.lE:O'i'B8llHaJ-I. tiaO'l'r. n'orpemnocTeil;, : · 
~ . ' ', - j' '. ' .·. '. \ -, . ~ . . ·. . '•, - • . ' ~-~ . . ' . ' ' . ' • ' . • • 

Ilo3T01:fY OllTHMaJII,HO CKOHCTpyupoBaHnan ycliJillTfOO,Hafi OMCTeMa BO l\!HO~ . 

roM 'cnooo6CTByeT pea.inrnaUHH paspemat:Jlll6ll Cll0006HOCTll CllOR'rpOlle'l'po:9 . ' . ' -, - .- , . ' ·- - ' 
' ' ' 

na ypOBH8, onpe}J,eJI.ll8MOM}J,8T8Ia'OpOM tJaCT!llle 
, ., : " i 1 , --, \ '\ ' -. ; .:.- :_; ~ ·: . ,' '. • ' _ . .._ , ,, , i, 

,, : IlpoaaaJJH9Hp6BaHH norpem!IOCTH, CBfl38HHlle O myi,mim J!O DX()JtllllX 

ne~mc' HaJio~eHH~ C~I'HaJIOB. qJJJYKTY~Ull.llMi(:iip ~MeHH c06wpam,~' sapr.-. 

- ,:;na B 'AeT~KTope, ~-Heno~TO.ll,HCTBOM onopHoro /ay~enoro/ J'POB~H' n· ~~60-. 

<~HX T01teK ymtJJll'l'8JII,HHX KaCKa;OB,•, p eaKuHell ,Ha nepeil)YlitSFJil\88 ' Il03-
i18MTBH8, .iiaB,O.ltKaMH, qiOHOM ·ff MHICpOqiOHHHM aip!peK~OM, a T8K!te 1nec~' 

611JILHoc'l'i;~ ~o&iMriuneHTa ycttJiennn :ycHJIHT8Jin~liX:CeKUH'tt. ', , ' 
. ~ --· - ' , 

. IIOI'PellIHOCTI,,. CB.R9aHH8Jt c ·myuaMH i B OCIIOBHOM ,yMeHI>maeTC.R . :ia 
·• _: - \ : • , ,.• ' -~ ' I •. ; , • ' , .. • - ' • , '. . ' . , • 

: c 11e.T npHMeHeHltlt; uaJJomyirniimx . ycltJIHT eJir, !llix' 3JIBMOHTOB B 'roJI ~1111!!ic , 
. K~Ctm]J.ait.' B., HaCTO.l!Il\86 :apeM!J H81tJIY'IIDHEl pe:3YJIT,T8lH_ llOJIY'ISHH uc'nrun,-

aonatmeri'}J,Jlll BTOH ll6JIH ITOJJ6BHX TpaH31JCTOpon. 
, . } ' .. 
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- - . ~ :._ ~ ~ ,, ' ' - . ' i ~--. - . : .. c •• , • - :· -; • ' •· • ~ • 

' - 'l.J:TO Ka.Cll6TCH cpopMU nepexo]\HOil xapaKTepn:CTHml Y,CHJIHTeJIJt, ' TO ' 

oHa. oTBeTcT:eeuaa He·TOJII,KO -s_a OTHomeHHe cHruaJia ~ ~YMY, :H~ .H sa ,/ 

norpemeooTH, CBH3attaHe c tiaJJoliteH1Hn.1H, (ji.ifyKTyayH.llMH llpeueliH oo6H.,

pamrn aapgn.a H nyJie:eoro ypoBHlt,~t XOTH B Mem,men CT~neHH,01,'!1,PYl;H;.. 
' < , '. ' , I , • 

J.!H .THriaMH riorpemeocTei-i.: CpaBileun:e BOOI>MH TmtOB ipHJioTp_oB HS JIHHeft-
• ' .__ • • • ·• I • -, ' 

HliX ROMllOHeH'l.' nOI<a31fB88T, m-o 3H811HTeJiiHoro paa.iiamrn :s HX .xapax-
~ , . ' . . ,, ,,, . 

Tepn:oTHimx He na6.'lr:>~a6TcJt. · EoJiee Toro, nepexo]\ua11 xa~KT epHc:rirna;· 

06ecne1tHB8~1flSH :rlyqmee OTff,ODl~~H~ CHrHaJia. l< m)'My Jt'SJi~OO!OJt •· ,taJieI(Q, · 
~ He OnT~M;;1,uon' no OT~ODl8HHD ·x )J.pyrnu norpemeoo;siM.-- -
• T~ 0 < • • ' ~ ' ~ 

EoJir,moe paaJiHt1He yoJIOBH(~n:aH'!ecKoro aKCnepHMeHTa .' »· ouaoJie 

T_pe6011aHHlt K paspema1>I11eit ciaooo6HOOTB, !)KOpOCTH 0'18Ta, THITOB JIO-
' . . ' . ~ .._ , ··- ' ' ', ~ ,'· - . -. - . ·. . ' . . . -:-: ' 

-· noJii,ayewx ,i.eTeKTopoB, _a .TaIOJte .cTpeMJieHHe Hononao:saT1, ,n.,11,i :soex_ 

8KOll8pH~8HTOB ;~HipH~HPOBaHi&i> fCHJIKT8JI~1til) ;~o;eilf Tpe6o»aJIO IIIH.:.. 
,_ < ' - ' • ' • • ••• • "'-.- -- ' • • .~ 

weue101.11 :s Helf np~pToro H Jierxo iiepeoTpaBBaeuoro cpHJIM'pa·.- - Bes, , ,, 
. . I,, - . . - . -. . . . . . .- . •, -.. , 

oco6oro y111ep6a JJ.JI,11 Boex norpemeooineR TSRH!l oxaaYBaeTn11 pesHCTHli-1 
uo-eM~OCTHOR RC~CR:cpHJII>Tp,, - · < - • • , - ··· •. 

1 

: ._ .. ,. • - . I ,·- . ' : - • 

)lJIS ,i.aueoro THna <J)HJII,Tpa aBTOpOM -pacotm:T8Hl:I 88BHCHMOC?J~• . pas..; , 

• pemaDlljelt c11ooci6HOCTH' : OT no_~TO.fIHHOll' BpeMeHH '~ ' 'cpHJILTpa RpJI , 

pa3JIHqfllfJC 3H81tSHHmc. lleJI,H'lHHli BXO,llHOlt· eMKOOTH ,llJIH 0,'!1,HOro Jl'.3 l!a-
' I , •· ,i , • ..··. '. "· • , .· • , , ,. , , , , .. • 

PHSHTOB l!XO]J.HHX KaCKa]J.OB. ·· 

IIpHBEl]J.euN pac1teTH xapaKTepacTHK ·pacnp-eJJ.eJJenHH ·aMILlIHTyi ·_ - _ HM;.. 
. , •.. · _. ;~ .. .' \. ·- '' ~ ' •' - '. ' •• •• - , ' ! . ' _.'r-· 

nyJII>COB na B~O]J.e-RCc-CR i{JHJ!b,TP8, 'npH :sos.n.el\cTBHH,Ha_ Hero CT8Tl'l0...; 
' , . ' -. - ·.: ,' ' • , ~' \. . .\ • • t • .'' -·. 

TJi'lec l{Oi,i · nocJIS,llOBST eJibHOCTH CHrHaJIOB c H0pMaJJI,HHM pacilpe,IteJieHH8M--

a~JJHTY'A I ti;,;~ 6 ' '; .. n~;;1t6HH' 3SBHCHMOCTH oi~Hra 'cpe~ae;o' \ ,-

8Ha1tel!Hlt .H ]J.Hcnepo~Ii ~HXO]J.HOro' padnp~~6J.l8HH~' B 4>YHK1\HH ~ a,,Z" . 
ff SCHMMeTPHH. H 3Kciiecca B-\l);HKUHI! OT, 17/1:/c(.H · -~l/e>,_~ / s.necr,-

;n.,_ HIITBJICHBHOCT~ ~071.HliX :c;tr~aJIOB, cf= ~171/. -- '· - , -
- . . ' - . . '. ' . \ . ~ ', , 

!f.poue Toro,pacc•m:TaHa. HOMOrpBMMa ,7\JI.11 'OtleHro1 -norpemHOCTH,CBff.;. 

-, ,,., 
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saHHOlt O giJIYKTY8ItHliMH BP6M8ijH C06HpaHH.R .sapJQJ.a, B BH;z,.e ceueftCTBa 

. saBaclW~c;elt .,i6aJIJIHCTMt1ec~oit11 omK
1

6Kit £ =:f (Z) ~PH J?SBJIHtJH~x. ~~~ 
tJeH~JtX to · , ~K napaMe-rpa / t~ - BpeM.11 606Hpa1tHJt sap,ma/ ~, no-.· . ' - . . . ' . ' ~ 

· JiytJeHH~e sa:a11,;11uocTH no5l!~JI~DT .otteHHTr;. :aeJIHtJHHY noc'l'O~HHoft. _BpeMe_..; · 
• ' • • ,, ' ' • ' - ~ '. ' ' • ' I - • ' '. ,, 

HJ! tpHJILTpa • YCHJIHT8Jl.R ;llJI.11 'KOHKp8THOI'O tpH3H118CKOI'O 8KCIT8PHM8HT8.'e 
• ·~ ' ''-, ' ' ~ ' ·, i. . . }- . . • , 

.. EOJII,mce BHHMaHHe y,neJieH'o ITOIJ)emHOCTH~ OB.RB8HHOii O !MYKTYSIIHJ'IMH · 
. .'·. -/: ~-:·.. .: _"_. ', ' . ·::· >. 1 '·: i • ~.' ·' -

. HYJie:soro ypOBH.R, odycJIOBJI8HHl:lMH cynepnos~ttHeB Me;z,.JieHHl:IX 11:0MITOHe~ . 

/x:aoc;oB/ nepexo;z,.kott xapaKTepH~THKH. YK83HBQeTC.li Ha Tpy,iiaoor:i, noo-
> ,. • ,, ' • ' 

-rpoeaH.11 ycHJIH'reJILHoro TpaxTa o n·epexo;zi.Hoft :xapaKTepHOTHKOH He co'.; 
;z,.eplll81lteft HHBKOtJQOTOTHl:IX ·IJOJillCOll ,( nyJieft. IlpKBO;zJ.HTC.R paoqe'f op81{He-

I'O ,3~8'18HJU1 H ;itonepcn
1

H ;HyJie:eoro ypOl!H.11 :;llJ!ff nepexo;z,.acitt· CR ;,. .. 
tten~ ~- IIOCTO~trnoa ·. l!P8M8HH .. T_ ~Pl . l!03;!leltc;BHH , npJDA~:yroJI~P.!OC KM • 

· Iiy.111,co~· ~:uooT,o.11H~oft ~mHTy;itoA Gm H M~TCJI~Hoc~l.1> 0 tu ·c-r'u10~ .· .· 
.·. ir1111eo~ paonp~;eJieHH~ BOiBpeuea11 o nocTofflfHOft c~opoc-r1,1> '. ctie;a:/4. 

. . . . . ' . . .: ' . , .. , . . 

, Mu .= · Onillo f u · . · ·• 
· v~ ; a:11"t"/27'' 

.' '. IlpOH3l!O;!lHTO/l opaBH8Hl!e MeTO,ltOB yuea1,meHH.R 8T08 norpeD!HOCTH-
', ' > .•· ' ' ' • ' ••• ' '.·· ,· ' • - \ 

6HITOJI.!ipH38UR.R ilHrHaJia;' U~O;!la l<OUII8HC8UHH' fi0Jll)C8 HyJieu,· l!OCCT8HOl!-

JI8HH.R Hy.ne:eoro .ypo:s!i~ H np'HM8H8HH.R ~aJILBaHHqecKOit Ol!~SH iicero, ~lf

JlHT 8Jil,HOro Tp81'.'r81 'HyJI~Bo'A ~01!8HI, B KO'l'OpOM OTS6HJIHBHpyeTO.R :a,no-1 ' .. · . . _, • . ' 

uoraireJILHol! uen1>1> O'i'PHttHe.irz,iloR oc!paTHoit c:e.11s11 H3 iHcftPepeHne:aJII,Ho- ,. 
•• '. '. ••· _, ,, ,, I I , ·', '· '•, •. · ', , ',' '. , ' , •• '·' • 

ro:ycHJIHT8JI.li-OrpaHHtlHTeJin H HHTeI'pHpy10~ero tpHJILTpa· C 60J11>moA noc-. ' \ . ,. . - ., . 

TO.ffHHOit l!P8M8HH~, . .. . 
, I , .. . . ' • : . . , • , 

PaccMaTpHJlSDl'OJI ,IIOOTOJIHCTl!S H. OJ:l)8HH118HHfl'. 0THX MeTOltOB •. Ym - . 
. ' ' . . . ' - ' . . ··_ - ' . . ~. . \. . . : 

.. ·-r 

·· .. 1 

··' 

8Hll88TC.a,, 'lfTO IlOOJI8;zJ.HIHt· MeTO)t ffBJl118T_c.a. HaH60Jiee aipIJeKTHBHl:lM, TSK · 

. I<aK, UOMHMO BOOC~aH,OBJI8HH.fI HyJiel!oro. ypomrn, OH. 06ecneim~eT_l!l8CTKyri 

·qiHKcatt~D pel!tH~o~ ycMJIHTeJI~HHX· iG.ci<a;z,.oB, i ~yniecTBO!HIO yMeH1,m~·11 riot'--- .. ·• · 
p~mHoc-rii, Cllfl3SHH&e c rbJ!yKTyaii111JJ,1if pa6ot1J1x T~~eK mc:rm.noB~ Cyn1..: ,_ ... . . . . . . -· " . . . 
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HOCU 3TOI'O, MeTO;ita' 38RJll)qaeTO.li B'TOM, WO 6Jiaro;nap.R 'orpaHH118HIU) 

>J3tiXO~Hti8 OHrHBJIH OCHOBHOI'O yCHJIHT8JI.R IIPOHHKalOT B nenr, CTa6aJlH3a

ItHH 5HattH'l'enHo OOJia6JieHHH~, ~o 'B nepB~M npH6JI1Ut~~H~ 8KBHBaJiea-
.. ' ... . . •. - ,',_... ' ,c, . •. • .• - .' : i "'· ; '··. ,' . ·,, ' ': : ·, . 

. THO pa3Ul,IKaHIII) uenH OTPHit8T6JII,HOil o6paTHOft, CBR3H Ha :epeun ,neill}T"'." 

BHR. mix~;z,.Horo CHI'~Jia ~ nooJie . ·.:.ero OROHttamrn npOHOXO.I!.HT' 6H~Tpoe, 

CTHMYJIHpyeuoe . OTPRit8T8J!I,HOR odpaTHOll CB.R3MJ, . BOCCTaHOl!JI8HHe Hy-/ 
• • -.. 4, ' ' - • .:;, , 

• i Jie:soro ~OBH.11. <~a_Kicip o6paTHOii CB.R3K B a-rou cJiyqae paBeH npoKsBe-
, • ' • ' J ·, 

;a:eHHI) K08'PP14UH8HTOB YCHJ16Hll.fl OOHOBHOI'O H BCUOMOI'aTeJI1>HOro )'OHJIH-• • • I • • -_, • , ' ' 

T
1

Ueii. / _I / • ·, .1 

il)J:JE:l'Y8l!HH pa6ol!HX T0118K uoryT IIM6TI, M60TO 'He TOJILKO_~ OKO-, 

ae11H11x, a H :a npe;a:BapH'l'eJlLHliX imoKa;nax. 6co6eatto y.asBHwu B BTOM 

· o;-Honiemi~ ~BJJ;eTo.11 BliX~;D.fH>ii t<ac~;a: · npe;a:ropMTe.iJ1,aoro Y~l{JIH'j.'e.n.11,pa-: . 

OO'l'B.llll!Hii Ha COI'JI&OfWaHHHit KaOeJil,. Al!TO!)OM npe;D.JIOlleHa cxeMa BllXO.It

HOlt Ll~n~ np~~apirf~&~~r~ YCHJIHT eJIR,' ;OT Opa.fl UOSBOJI.R6T .CYDl.6CTBeH-
' '.'. • • •• • .:· > .'. \ • • ' •• ';' • • • • ', ' • '• 

HO yueHI,WH'rI, ~YK'1'Y8llli!4, TOKa. qepe3 BllXO.ItHOi! 3MliTTepHllii;; noBTOPH -

;- TeJJ'.1,.- 3a oqe'f npe]l.llapHT8JILHOI'O YK~POll6HHf! ·CHr!I8JIOB, nep·e;·nepe11a-
~eit ~ aar~ysKy ~ , · 

',',·-: \ ; • • .'· , • --. , · , •• • , I, ' I , 

_. ·. IlpH_ pacCMOTpemtH neperp:p,arlll\HX B03l(8i!CTDHil, a TaIOKe. qJOHa ·. ii 

· HHa1<011acTOTHHX rry.,u,oa.gHii ' 0Tue11e~b, IITO HX · MH.fIHHe: oyB1ecTJ:ieHHO ··· 
/ . . . . . . ", .. ,· . . - . . '. . . ··. 
.. sa:eHCIT OT.· M8C'l'a. pacnoJIOE611H.li yxopa IIHBallll(eii / ;!lH!p!pBPBH[tHPYl)lll8ff/ · - : , ~ ' ' '. , . . . '. , ' . . ' 

• ' t • • • ' • • • ' • ' ·,. ' • • • ·.,.-----~. ,ttenH B ycHJIHTElJILHOM TpaKTB. bTopou npe;a:JIOE6HO IIOJiy'laTI, nepexo:it-. 

H;I) x~pa~epHCTIIKY, OOOTBeT~TBYllll!Yll ,llH~~~peHit~PYlllll~~y 3B~HY ~ 38 . 

c~eT tt~iIH ,OTIJH~~Te.u;oa o6~aTHO!l Cl!,ff~H .:nepBOil .· YCHJiHT6JlbHOtt ~8KI!HH1 •· ,,,.. . ' . . .. . . •' . ' "'. '.' 

:·,. 'tfTO ~.RBJl1J8TO.R B8C1>Ma y;ztal!HHU KOM!IpOMHOCOM ,0 ·TottKH 3pemrn yitemmo~ ' . 
' ·.,. ,.....---, t.·. ·1', _.·!. ·, • ,·, -~' ···• ~ ' ' ·.·, . 

\ · . Hirn odeHX norpemHOO'Jlefi: . .• . 

. . PasueaieaHe ~6op;;z,.0~8HHa' B q.ft3H1l8CKOM 3I(CDep~8H'l'8. 

. tfl'O npem,ap~T~JJI,HU!l, H rJiaBHUH ,~HJill~e~~,. ~6pa;yiimeC Y~HJ!HTeJii.Hyt> 

.. _CHCT~MY, pas11,eJ1eHH 3Ha'll!TeJII,llliM pacCT OID!lfBM,;OCTHral)l!!JW. ccr1ieJ{ ·Met~ 
• • • ' ·- ·1 ',- , ~'' 
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pOB. Coe'AHH~eJI:bHHe Ka6eJIH CHJI:bHO llO'ABepllteHU P.81iCTBHll HSBO'AOK :ff.'. 

ypaBHHT8JlbHUX TOKOB. IlOBHmeHHe ypoBHR CHI'HaJIOB Ha nepe'AaDiiteu ·KOH-

1 _ ne,··pa~n~o1KeHHe cpopM~PYlllllHX ~tte~eli B.~;~BHOM ycH~HTeJie,.'a 'l'aKllte 

, · no;itaB~eHH8 II~Mex sa C'I~ 'AHqxpepeHrtHBJil,H,Or~ BXO'AB rJiaBl{OI'O ·;CHJIH~ . · ~· 
' . ' , ' - . . . \ . - ' ~ . 

/ TeJIH - Bee 8TH uepu nos'BoJiru:>T cy111ecTB8HHO yuea1>mHT1> napasHTHHe 
. . ,1 \, • ': :, • ,, •· . 

CHI'HB.JIHe . 

. • · HecTa6HJI1>HocT1, Koaqx'flH1.n.1eaTa yc~JieHHR yc11JI11TBJI1>Horo TPaKTa • 
. ' ' . ' . . ' . ' .•· .· ' ' . ' \' 

.llBJIJleTC.fI CYlll8CTB8HHOit norpellIHOCTbl), .. 0006eH1J'O • npH npO'AOJilKHTeJll,HlllC .· 
' ,. ,: . ~ . - /. • • . ,, - -'.. - .• ' 1 _ ,' .. ·• ' 

8KCll8pHM8HTax ~ OlIHT pa60T!,1 co .cneKTpOMeTpH'18Cro!'.MH YCIIJIHT8JIHMH .no .. 

• Ka~HBS:eT 1 'ITO ~C~OBH8Jl, llPH,'IH·~~ H~CT86J!JibHOCTH ~BJiS~Ha C. Te~epa' -· 
. ''_.· ;•., ;'"' ,_· _, · .. :,·· •. .-. - '. .,. -. I . t ·~~ ', -.::, ~::· '., '. ,··•.~ 

TypHOli 38BH<lHUOOTl>ll K03!p<pHitH8HTa. yc11JieH11J1. BpeueHHOil ]!.pell{p .H H~"':' ! 
, • '. - •" ., •• ~. ,• - • , ~ -• _. '. • : - " - • \ ," ' ,• •: ' , _,, I , • . ,.- • " • - I •, - , c 

·0Ta6HJI1>Ho_oT1, HCTOt!HH<l<OB nHTSHHiI, o6Uqao, MeHee. CyJ!lecTBBHHli • 
'~:'J', • •, ·. •.· •~ •., .;._.: ,\· -•, ,·, ,_ \_ ,'~ ,./ • •c••·,·: __ :_ '. a• . 

B 'AlfCC8PT8LtHH aBTOpOM npe'A1lplrn11Ta nonHTKa · npOB8CTH: 8H8JIHS. Teil-
' ,, • • •,, •,• •,•,• / • •· • • ', C -~, ' > ..., • , •.• 

nepaTYJ)HOil HecTa6HJI1,HOCTII 08K.ljHil cneKTp_queTplt'leCKHX YCHJIHTeJielt .c' 
·., >" - : ., • • , • - ~. • < ... ,' • • • • •• ~ ,,-·. ,' ' ,, • 

.· nouonir.D.3BM, KOTOPHlt no.cpaBfiemm c aHaJIHT11t1ecroiMH ueTO'ASMH_ .o6Jia-
\; ? ., : ----~. , \~ .. 

;i,;aeT p1!;1l0}.f_ npeHUYIIIBCTB I 

I. ,3BM:ue Hyiit.iiaeT011 B ynpo1I1eHHH 0a.n.aqil 'AJI.fl o6JierqeHRJt pemeaHJt; 
• • ·1'' • . -

2. ::JBM; 06eone~1rnaeT BHO~KYD, TO'lfiocn paciieTa np» ua_Jioii :iai-pa-

" ·.: · r.e •Bpeueau. J 

' . ' 8.' am.1.n.aC'l' BOSMOUIHOCT:b 0~8HKM dOJil,fflOI'O 'IHCJia. napaUBTPOB 1a '' 

xa~KTepitcTHKu cxtJJ.ii. ; 

: \ . • 4~ Pe3yJILTaTli aaa.aHsa noJiyqa:mc11 B uarJIMHOU qiopue. 
.- ~ ... :·,~· •• '~-,:, ·, •••• \ '.' .\ ~i". ~-_'\. 

fipl a11a.:use HOIJOJlbS()BaJIHC:b OJI8;!lyl)ll\H8 ooo6eHHOCTH TpaH:'.lHCTOpHHX . . · .. /)_ ... :• ,: . . , ·-.·-' ', " ' .. ·. ,-

cneK'1'pO!Ae'l'Pll'l80I<H:X yce.iiHTiMeiU . , ..: 

a/nQ.toc'a nponio~~111 ux onpe;n;eJineT~Jt ipopuHpynllll!uH' nenJIUH, a 
•• •' :/•, .. ,.,' •• • .-;, • ~~ •• """• C •• • - •, 

ue · co6oneHH!IM BpeueHeu aapacTallH11· ; < 
♦. ,- : ., .. • •··: • ··i. • I 

• 6/. CBKitHlt l!uem</2y601<yD orp11naT8JibHYD o6paTHYD CB~31, no ne-
,, ' • ' • .... • • • ., -- > • '!, ~ • •• ' ' •• 

peueH11oi,y TOKY 11 06Htru0 He ue1tee ~.iiy6oKyai IIO llOCTO.flllHOUy . TOK)'~ 
·, . ' . ' : '. \ ' ' '. ' .'. . . 

-: 

l 

]
'., 

. ,, .. ' 

.. 

' 

,j 

' ·1'· .. 
1 

. J 
,•\ 

I 

'· 

'l 
. ' 

, l'. 

''f:.'' 
<i' 

. ·i 

i , .;t· .. 
·1;·'.·,.-

' - 9 
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3To no3BOJIHJI0 1 :iio-nepBHX, Y'IHTHBaT1, JIHm1, HH3KO'lacTOTHHe'napa.ue-rpu 

TpaH3Hc~opo:s 1 H{ BO-BTopux., npe~e6pe% aecTa6H]:1,aocT:1,; ,p;6~~Hx ;o~ 
' ", . .~ ! ~ < • ' \ • • \ ' 

t!8K 'l'pSH3i!CTOpC>B, a .HCllOJI:b30BaTb JIHillb. H81l0Cp8'AOTB8HHYD 3aBl!OH ,. 
,- • : ' : • > /,. ~ - - ' ' ; __,. • / ' ' , • ' 

'UOOTI,' HX rrapaueTpOB OT TeunepaTypu·. , . ' . 
/•', ,•¼••• • • ~ •• •_ •A~••< ~,,,I'_•,:.~~•, •', ~ j::t,' 

Ilporpa1.rua 'AJ!Jl 3BM COOTaBJieHa TSKHM o6pa3 OM, 'ITO BHa tiaJie llH-

'IHCJIJll)T~Jl xa~aKT;PHCTH~~ cxeMl:l ~JIJI HCXO'AH!IX sttat1ea11n n;paMeTpOB. 

SaTeM noo•iepe'AH~: Kaliiiun HS napaMe;po~'- IIOJIY'l~eT ~pJfpa111eu~ei a .00~ 
\ . \ . ··. . . . . ; , 

iaJIL~He napa1,1eTpl:l '.no,uep1u1.:iianTcJ1 H~H~Mf!HHHMH. Tai<11u o6pasou, on-· 

P8'A8,JI.f18TCJl qacTHSR ll!)OH3BOP,HaJl xapaKTepuciirna CX_ElMU /1,aanpHuep, · 
. . ' ,,' ·,·,' . \. ..' .. ' ',·, -

i · Koa~ciiHrtHeHTa ycaJieHHJt / no Bu6paHirniJy napaMBTpy HJIH, 'APYI'HMH OJIO• . 
1 ·1. ' ' : ,' ' . ,, .. ' , . ' : ' ., ; :, . ..; ' ' : ' , : , ... " 

. BBMH, 'IYBCTBHT8JI1,HOCTI, ee: K 3H8'l8HHIO TOI'O HJIH HHOI'O· napal,leTpa'.1 
': •. ' , , ~ ' ' /• J I. '•' • •• ; ' • '• '. '• ' ',. ,' A ',- • -. • /'~., I'. 

IIocJie 3Toro nee napaMeTpl:l, cxeMH O'AHOBpeueauo noJiytJaDT npHpa111eu11e, 
:• " • • '• C' • . , '• '•, <. ••~, •• ~: •, •,. .•'., : ; • • • ~ ' ,S • • 0 .,. 

'<'.1'0 COOTBBTC'.I'BYBT peaJibHOMY CJiy'laD; H ·oitp~BJIJll'.JTC.ft COOTB8TCTBYIOlllH8 

I 

. HSMeH~HHJt xapaicr-ep~OTH~~cxeiru.' . 
_,.: " . I . . . . . ,... • • . , ·,,. . . 

.IlJIH 'AByx BSpHaHTOB TPB.H3HCTOPHllX KOHTYPOB npOB8.1{8HU pacqeTu 
- • • I '. •' • 

cia6HJI1,HocrH :icoaqiglm:tneHT OB YCHJIBHHJI H BXO'AHHX-BHXOP.HHX o oDpoTHBJie,. · 
' , . . •'' . . . ' .. ' ·, . . ': ·. ". ~' ' . , ' .... ,. :... '. 

HHll •.. B 'AHCoepTSI.tHH llPHB8'A8H!,I' Ta6JIHitU 'lYBCTBHT6JlbHOCTH K03!pqJHLtH-

.:, . eHTa "YCH~8HM1I nb riTHri~eH~D lC a3M8H8HIIJ1M. )1 .· _;. napaueTp~B: iT;aH- -, ' 
, . . . I. ., • I ~ ,:, . j . _., ,': •, ' ' • , . . '. 

3HCTOpOB If naocHBH!IX 3JieUeHTOB.· 061l\He T eLmepaTypHue Koaq,q,MLtileHTll 

ceKrtllA .' n~Jiy.tJeHli co<>TBBTCTD~HHo paB~HJ.lH I.£ •, IO~/rpa'A, . ffi Oii36 •- , 

to~/rpa~ . .ll.JI~ ·~Byx, oxeu:oooTB~TcTBeu~o'. :. . . · ~ . 
Pe3yJI1,Ta.Tu. p~cqer~~ naxo'AJITCJI B ;rnQBJI;~~opHTeJir.Hou cooTBeTcT~ '·· 

I , >' , • • 1, • I . , 

-llHll O 3KCU8pHU8HT8JibHHMll HsuepeHHJD.(H • ·. 
\ • ' • r, • • • ! -;,• '- • 

B '3aKJil)tj81l'.He neplloli I'.18l3H npHliO'AHT011 om1caHHe npat6:-H'!8C,KOl\ 

. yCHJIHT8JI1,.Holt Cll6Tew·:; p~3pa6o~aHHOi1 a:e1opo~ I L/. oim COCTOHT ··.' 
. .,::. · ... -:- ... -· ' . " ·: !·-.·.~ /'' ' '', -:~ -:~. ·•-:.:_,:· . - . ;, ···~ . - ·',:·'• ' 
H3 6JIOKOB llP8'ABSPHT8Jil,HOI'O. H I'JIBBHOI'O. YCHJIHTeJielt;_ llPB'AOTa:SJIJlDilUIX, 
'' -, '• ~ , I;_,. •, ' ( , .•. - 1 • .'( .• ' : , -· :;,·•. ' , ' ..:.,.. :: ·~ >. I -:• ,' • ' -, •· -

. T8.JA He MeHee,. 6'AHHHii YCHJIIIT 8JII,I{Uff TpaKT • Hpu cpaBHHT8JibHOlt npOOTO-
,·· 'a' ' /' ' '•, - • •, .,_ •, ~ • ' •• ' ' • •• • •. • •. • ' , • • •, 

Te OH ·'.o6Jiaii;aer. cy111ecT~imHHMH .}).OCTOHHCT:aairu,. : I/,nOJIHa.fI raJ1r.BaHH ;;.• 

' 

,,• 
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JteCKaSJ CB.fl3I, KaK KaCKS,D,OB oeI<L1ilfi, _TaK ii BCei:'o YCHJ!HT~I,Horo TpaK-
' ~ • . .. ' . ' ,! / 

Ta : 2/ CTa6HJIH3al{H.fl, HyJienoro YPOlllUJ, OXDaTlfB8DUja.fl YCHJ!liTeJII,Hllfi ' 

TpaK'l'· ; 3/ D03MOl!IHbcn KOMnemcal{l!H "xB~CTa" nepexo,11.HOI! xapariepH~ ' . •. - '/ . ' . _. . ' -. - . · .. , -< ' '' . . ' ' .. 
. THKH /Me'.l'D,it K01,.meaoa1tHH IIOJIDCa HyJieM/ ;. 4/ 1.1aJillil ypoBeHI, myuo:e H' 

lPOHa ; 5/ BliOOKa~ neperiysOJtH~H cnoco6HOCTI, r't) ita.11wuie. Ha 'Bxo

. ,D,e'(H{OT8W~iloaaBJieHH1i' CHHqiai3llllX no~ex J 7/ BliCOKa.fl JIMJ1!3i1HoCTL-. H 

cTa6HJ1l>t10c-r·:& aunJIHTY]l.li,Oil xap~KTepHCTHKH~ TipH:ee]l.eHo· onHcattHe oco-

6et1HOCTeii \flYHI<llHOHaJII,HliX fl. npHHLtHilH8JlI,HllX cxeu, TeXHHJteCKHe xapas-. . , , . '' ,, . . 

TepHOTHKH,' PCLtHJIJ!Orpawm, xapamep.H3YDIIIH6, pa6oTy ycHJIHTeJIJt, a Tait-

. ll!8 .\flot'Or_paqiHH KOHC~pylCI{Hli ... ' \ ' .· . . , . ·. ' _ 

• Bonp~aw ar6opa H o6pa6oTI<H CHrna~on, npome,l\IDH~ · YOliJiliT8~HU!!_ .. 
, . , ! ,· ~ . - . . " ,, -· . . , .. ·: :. . . , . . . , .• , .. , l 

TpaKT, noc:em11etta BTOpal'I rJiana· P,Hcc·epTaljHM. PaCCMOTP8Hli MeTO,D,li noo~ ' 

· ·TpoeHHSJ .thrneiiao-nponycKBDlllHX'. ycTpoilcTB,. ycH.nni~elt co c1.1enteirneu, 
. : ' . '' ·. . ' _; , .· ' - \-' ' ' .-·_ . . ' 
:nmpgiepeHLtllaJILH!lX ,D,l'ICKPH~HH8'I'OpOB,. cuecHT8Jieli H_ cyMMaTOpo:e ,' pacll!H- . 

p~TeJieli 11 Om1caH~. pe~~~!le ycTpOlicTBa, p83paCJOT8HH~e aBTOpOMo . 
,, ,' '·,. ' - ' , : . '' 

:JIHHe~Ho:..nponyc~aumee ycT}?oilcTno iJITIY/; ·.fIBJI.f!eTC.fl HeOTt!ewH~toit ' 
\, 9 - ' 

_qaQTT,D KO,D,llpODll!llKa ai.inJIHTYJ{HOro amiJIH3aTopa, .HaXO](HT BO MHOrHx ~

nep.irnettTax ca~ocTo~eJI1>ttoe ·npHMe~eua~ :;JIil OT6opa JIHHeiJHHX. c·ttrmiJio:e, , 

. ; cymeoTDeHHO yt.teiu,man ~KOpOCT~ c~eTa .:e llOCJJeJl,flllllHX, 38 H~M ·. uimmc~ ., 

Ooao»y ycrpolt~T:aa ~oora:e.nn~ JIHHeitHl:Ht KJiahaiI /KJlDJt/. K.nariaH mi , · . 
- . ~;· '' ' .. ,,· ' ; , \ .. \ ,· ~· ·,, ·' : -, •',. :. . . ·,,'•,,, _ _._ : . '-.·.,·: ~·- . ' 

HaCHD!eHHliX TpaH3HOTOpax. B Bime IIOCJI8J],OBaTe.nbHO-:-tJapaJIJie.nbHO ro KJ!ll-

. . • ·Hax~AAT nittpo1toe np~~eaeHH~j ~/~ B ro~-ite ~P~~n o~sa.noc1;, · ·noi3:.. 

. i.to111:11u,1 no6-rpoe1~e KJ!81l~H~ 003, HOll0,11~30Ba~R pe-.lW~ Ha~ti111e~1in.- AB• ' 
- '. . . , . ' , .. , ·,.· . . : l : . , · ·: ~ J . · ·, _i. , , . . • • -~ ,· . 

TOPOM npe,Jl,JIOEeB ,1.urneltHlll KJJanau; BUllO.!lHel!Hlilt ·ua nape ;11.H(lJ(lJepeH!UfU,~ . ' ', . ..• ,... ·, 

Hl:iX I<aCKa.«OB, ynpiiB.1newx 1.'0KOB!iM nepeI<.Xll'iliTeJieM, llPHl!8M :BCJI cxe-

ua ;OX.BaTNJla8T~)l. r.1y6oiof OTpifua~8JiliHOli ci6pa.THOlt 0.B/131,i > 8 hr.v-. 
,. . '. ' _., ' :· ~ ' ' ' '' . , \ ' ' ' . \ . - . . '' - , 

60Kafl 0Tp11unenaan 06partta11 .CBl'ISt,. 06ecne•11rnaeT :euooRYD .irnneltuoc'Jl, 

M ctidtui.ii~TI, c>:ew.· iJo.iuian ee C;flJ~~TJ_)HR n~sBb~;eT 
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,JIHii. ]tpefif~ ,11Ul,8,ll.8CTR.Ja11
. H He:ma'lliT8JiE>H08 fiPOJ.l830Hl{8 ynpaBJIJI!O!ll6f/0\, 

·.·• OHrHaJia B Bll~O.D.IIYD qen1,. Ha OOHOl3e T8KOt'O r<Jtanatta pa3pa60T'aH 
0

6JIOI( 

.. 

1

JIHH8iiHo-nponyc~anni~ro.ycTpOllCTBa. B 'er<i'oocran ~~o:itnT TaKJKe ar<TH~,' 

. "nun BOC~~HOBHT8J!l, uyJieBo;o yponim,. n~~BOJI~l'.l!ll!Hl ~a6dry ll_[)H e~KOO~~ 

Hoii o~ns1t'o Hc;
1

oitHHK~M ~11rkJion Ii n~u Bllco~on cicopoon ·ctJ;Ta, oori,. 
, JiacoBaHl!8.fl JIHHH~ 38,ll.ep~KH H

0 

4JOPM~OBaT~l, Y11P8¥Jif!t)llllfX CH~HaJioB. 

· B He1COTopax c;ryita.ax neJU!tJl!Ha 38,ll.epllt~ B OJioie JIIIY oias1H~eTO.fl 
,'',· ' . ' .. 

1 He]tOCTaTOllt!Oll MSJ npamrnuon rp.!31lp0Bl<li ;HHe!iuoro M ynpallJIJmlliero 

OHI'H8JIOB. B 3~0M CJiytJae 6JIOK JITIY uome; HcrioJ11>so:eaTbcJI c
0 

6Jior<oM -
, ' ' ' ; ,, -~ . . . . " . , \ ·. - - ,,_-. ', :- . 

,YOHJIH'i'eJin c 3a.ziep!:1<oii / YS./. ·-,A:BTopqM pa3pa6oTaHa-cxew 6JI01<&. 
.· ·, -': ... ' ' _,·' . , 1·,,, ,-.·:., ·. ,·,_ .. ·. :_ ,, ·.-'· . 

38,ll.8p1KKH, OOCTOnll{a.ll H3 .n.:eyx HH:BepTHPYIOII{RX: onepattllOHilllx .. YCH,lIH'l'eJ!!Hl 

H .n,~yx · JilfH~tt. s~i~pm~~t TlliaT~Jil,HO c·orJii'ICO:!!al!HHX ·Ha: o60HX KOH~SX'• 
' - ' - ,, - • _ I ,' , • , , ,, ,, •·' - '.' ,, '• 

Hy.11e11~n -ypone~r, 'ycliJI11TeJI.1t CTa6HJIH3Hpy_eTc~ no. yge 'onK~aur~OMY ,Me;;. 
'.; ', ,_ '' ' ~ • , ) :·,·< . ·, ' _, ' , -

, To.n,y C nouonu,n :oonouoraT8JII,HOro .· ;zi11MJepettuHaJI1>Horo; ycKJU!TeJIR •. Be,;. 
•. ' ' , ' I. '; \, .!, ; , ( _' , · l,,. •,. • \,_ . ·~-: • '.•. • .. , :.? '• .' , .. '. :,' ,,.' ' 

JUll!HHa aa:n,epie~ MO!KeT ycTaHaBJIHBaTt.OJI :e ':n,HanasoHe 'O. 1- 8 MKOSI(. 
'' - ., - : . ; i , • . \, , . '. ,-, ; • - ~ ·• ·, ": ·, - '. ' . . ' • , .:. , , ~ ' 

YcHJIH'l'e,ite oo, cMemenHeM /eKCnaa.nepu/ 11cnoJI1>SyriTc11 MR pao'l'muot 

YtJaOTtta 8MnJ!KTY:zt~oro ~neKTpa, cy111ecTBeliHO YB8JIHtJHSSJt paspelllallll!YJ') . 

O~OC06HOOTl, ·. 8MIIJIH'l:YAHOr6 a~.it~saT opa' 'o .· KedOJI!ill!KM KOJI~qeo'l':s,OM m .. 
: . ' ' .. . . .·. ·' . ' ', ' 

. HSJIOB-. 

Han6cw.mee paonpo0Tpaue1me noJiy1IHJ11t :uwnan;llepu, llI<.JUJf{ae1,11e , :a 
,_ .•. • • • , ,' ,_ ! . ·" • _, ' ' ', \ I 

Oll8KTpOM6TPHtJeOKHif '1'PBKT nOCJie YOHJJKTeJ1.1t. -~YHI<llJ!OHSJILHa OHM,, ooo-
{ '' · .... \. . ,· ' ' ' ' .• ,;· ' ' ,, . · .. -. ': .. . ,•, -: : .. · ' ' ·.' " 

T0.11'1' HS OX8Ml:I OT08KSHH.R. ~HKOHpO!ll\HHOli '<J8CTH :sxo.nmiro OHrHSJIB ' J! 

· JmaettH~lt nepe»;atJ11· ero 
1

Bepm11Hll O nciOJI8'AYlllllHJ4 YOHJieiuteu. , A»topy_,·, 
t •· '. ' • : ', • ·-. . • . •',,•., 
y]taJIOOI, cymeo111eHHO YJIYtJMH'l'l, xapamepnOTHmt 'ABJX'AMO~HOif oxeLf:! OT-

' - ' ~ • " -~ ' J .. • ' • • • -

_ oet1i11. B 1I,HC08J?'l'SU1Ht llPHB8,ll.8HH paotJ&r!f npourreHHOOTJf • HMHHefifllllt 
, . , .- , . ' . . , .. /. ' ' ... - ' '. ' .. 

'ytt8C'l'I<OB ~JI npOOTOi1-'AllfX'AHOinott cxeJN H ·oxeuw,, n· iaropoit iu10,n1-1 
0x11a,,011u orpsit1arti.'f~Hol\ o6paTnott CDJI3U 'tJep~s · · · - · ·. · · , 
' .. ,_ ' :1 •· \ • . \ 
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pactteTll H 3KCllep,iMCHTaJIE.Ha:n rrpoBepr<a llO].(TBep~;naJJT pe:moe, COiq)a-
' ' - ·, . / . , ' '---- _, ·,'. .:,., '\ - .-· .. -, .' 

l!l8H1{8 /, H8JIHH8HHOI'O ytleTa aMllJIHTy.n,HOil-xapaKTepHCTHKH 3a C'l8T B:00--. . . ·, .. ·. ·, ' ' - ,/ . - . ·:· . ..,. . ' 

;nemrn OTpnuaTME,HOn o6paTHOil,CB.ll311 / 4,5 ·;. 
' . ' ' ' . 

Ha OCHODe YJIY'llll8HHOli oxeMH Jll!Heilnoii OTc·e~IGl paspa6oTaH 6JIOK 

· aKcna~epa. · B .ero oocraB·~iu>MT pacm11p11TeJif:,,. HMllYJIE>COB, ynpaB- · 
'\ ' , - , - . ' ' . - . 

.".irneimn ,;ivi:cKpH!.IIIHaTopoM, cxem. OTC8'1KH H YCHJiliT8JU, C K08~flllH8H..;; 

, T~M ·y~HJle~rf· 1- IO. B~Jill~~Ha o·TcettKH peryJIHpyeT6fi' rpy60.H ll.lBD-
.- > . . / :: . - _; . _. ': .. , .. ..'.. \. _.. ,. . . . . . . .. ·. r· . . -. 

no B ;naanasoHe O, I . g. IO B •. ,Pacmnpea11e l!MllYJIE>COB nepe;n OTOettKoll. 

y;ytrniaeT. ll,li!p<p8:()8Hl.iH~JIE,HY~ He~ne'n~oCTh ~~cnaH.ae~a B ~~a~e au-' ' , \ - < . . '• ' ,,., 

\ ILXHTy.zi.HOil :xapaKT C!)HCTHKH • 

. ' Al,flIJHl'l'fPJI~il ]!HCiq)JU1rnaTop ,}ll!JIH6TCJ1 O;nHHM H3 aa1160Jiee pac

-~OCTpaHeHH~X 8JH~~eHTOB' B. ciieKTpOMeTpUttec~on an~apa;ype. B 'a~c-
', ,-'. ''.~- ✓,. - ' .. 1. i• ·,' -,-.' >' .· ·, , · , ' ·; . ,' '' ,·. ·.. · - . •- ·::, ,' ~- .-

nepmAeHTax, npoBO;!l.HMHX l3 mrn AH YCCP, era· OCHOBHHM 1Ia3Ha•rnmi:eu 
.,_I,._- · .... < ~ :. . < "· •• --~··, •• , ' • .... '.· •• ·""" -··/ - ! 'I .. · '.• , .• •. , , , . • . ,, 

'.!IBJl.ll6TC.ll pa60Ta COBIA8CTHO C 6JIOKOM, JITIY B aMllJIHTYJlHOM,OeJ!eKTope • 
'/ . ' ., , , , 

0CH()l3Hlll.! 3JifHA8HTOM ,ll.HCKJ)HMHHaTOpa JIBJIJ18TCH ycrponc:T'Bo ~KCHpyo:.. 
._, "\ . . . . ' ' . . . ' 

mee ·rrpeBmnemrn cnrnaJiou sa;naHHoro ypoBan • 

. ':.' :'B pa3p~6chaHHOM aBTOpOl~ ii OllHC~~aeM01.i'» }inccepTan~H ·6;0;~ 
· .•. ;n1tiw>epe1IU~am.H.oro )tHC~HMHHaT,opa '/JU!( B Kl:i~ecTBe Tai<oro aJr~MeH-:-. · 

Ta' HCll()Jlr,3yeTCJi ;nHilJ~epeHL(HllJU,HHM YCH.IIHT8.7IJ, ..;. KOMnapaTOp J.\YK,Bll-. 

, xo;n ·~OT,oporo ra;bBl:lH~tieciH .CBf!38H C 0].(HOBH<lpaTopou f 6. /.·Bee-
l ro nueercR TPH nir.eHTHttHH~ cx

1

e~ .llYK • .ll~a Ks' ~;x. onpe.u.e.iiJIK>T MP-
~ ;, ,• ' • ~ \' J , .' I '• _ ::•• •• : .-~- , • • • - : t .,, 

XHHti YPOB8Hb, 8 TP8THU YPOB8HE, BpeMeHHOH npHBH3KH H myuoBoil · 
• - ,.\. - , ". ' -~ , • • ,· ' ' .' . • . • \ - - ~ \ • . - • \ ~, · 1 • • 

ypoBeHE.. IIoporn ;!!.HC:KplflGfH~TOpa llOJiytteHH ~eTI<HMH· H Be~E.Ma cTa-
, ·- ' - ,, -, '.· , 

.6HJibHHMi1. C. ncT otinHKOU · cHr.HaJioB, rip e;nycMoTpeira· .CB.ll3:!> · iiepes 'e~--. .. - _,- ,"' . -, ' 

KOCTE. ~ HcnoJIE.30BaHHSM :soccTaHOBHTeJIR 11yJ1eBoro \ypoBHfl. OTuettaeT-, 
' ' > \ ... s • 

Qfl,~, 'ITO npm,eHeHite B cxeMax .UYK onepau110HHm:· ·ycHJIH;eJieli B HH "'.' . ·,, , , ~ .. ·, "- ' - . ,,/ - -- ,,_ 

Terpa.irE>HOM HCIIOJIHeHHH 'nosBOJiaeT cymecTBeH110· yJrytl!llHT:!> ~apaKTe .- . 
C ' '• ,• < 

. · .. · PHCTHKH ·]uic KPHMirnaT opa. ~ • 
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J1Hnei1Hoe cyMMltpoBaHHe atta.11or~BHX · cHrnaJioB. tJacTo 00110.111,syer-

cR B. • '( - one~TpOCKOilHH H taKCll8pHM~HT8X C H;neHTHq!HKal{Heil 

sapm1te,mrux ,ttaCTHL(. AnTopo!.I pa'3pa60TaH-6J10K: JIHHeilHOro C~MHpOl38HJUJ 

·,' /JlC/ Ha ~HnepT HPYmllHX c eKUH~ onepau110HHHX ycHJIIIT~~it c rJiy601<ofi 
' -.) ,_ ' , ' ,. ... ·· . ,.- .. ·' - '. '.. . . , .. ': ·' : :·, -- :. 

OTPHUaT8JI:!,HOil o6paTnol1 CBH3&D.' IIpHM8H8HH8 ;nByx 01repauHoI1HllX yen-
. . .,- . . . , , I . ! .·, . .,· .•. · ... ·,: ·,-

JIHTeJieii nosBOJIHJIO pacm11p11Tr,· qiytiKUnonanm~e B03MOlltH09TH 6.11am. OH 
> )' ' • , 1 I ' • , • c ~ 1 > 

MOJKeT npoHsBo;nuu cy~wrponarote cnrnaJioB o6eHX noJI,rpnooTeiLB ;!!.Ha-\ · 
. ~. ·. . . . . . ' .. : . . ,· / . . . . . ' 

nasoHe aMltJIHTy;n O &- IO B, a TaKl!te llC!}OJib30l38Tl>Ofl B K8.'10CTBe .ffa-· 

_Bepropa. 
,' I ' • , • 

B .aKCnepnii"eHTax C ,60JIE,DJHM KOJIH'l8CTBOM ;neTeB:l'OPOB nepe;Lt no;na-
' '\ ,,, ' _,__ , ' ' ~ ." . . 

1 'IOU CHrnaJIOB Ha AUII I.IHOI'OKSHSJ!!,HQ ro 8HaJIIIS8T opa ,Tp e6y~csi npo"".. 
1
.• 1~:rnecTH CM~~HiJaH11e cnrna~~ 

1 

o ~pe;n:eapHTME>HHii Ko;n~poBan~e~ Ho:.. 
I \ t • ' .. _. ,. • ' ' 

uepa ._nereRTopa •. 
", 

' B HeKOTOpllx \ c.iiy,JaHX ].(J!Jl 3TOil rie.na MOJKHO ·HOJIOJI!i30B8Tll 6JloK JIC. ' . \' . ··:.1 , ' . ' '. ' . ' , 

He.n,ocTaTKOM T8Koro 1.18TO.zi.a CM£lllHBaH,IH J!]3J[.lleTCH •. :ir nepByn oqepe,v,, . : - ,,-_ ., ' ' ·; ~ ... -- . •; ;..: . '-,. . ; ' ' , -

cyw11pona1me myMOB H :ecRKoro po,na nouex; HMBDlllHX Mee To B Kallt)(OM 
: . ·,: . -'-:, '. . -)~' . '. ' .,_,., ," ,, . ,,, ·": \ - -. ,, , ; ,' '.\-'· :, '\.. . . ' :. . ' 

BXO'AIIOM Kalt8.Jle ;no CM8lllHBaHHll. ECJIH llpffHfiTE., ;'ITO ypoBeHI, myuoB-B 

, !<81X1ou J<af!~e 
1 

0.!(HHaK6~,- TO; llOCJie OMClllHB8HH~ 'ero cpe;nHeICBai~~ . 

TH'lHOe 3H8'18Hll8 B03pac~aeT l3 ~~op -ri .· Ellie XYJ!!8 o6cT~ltT. )(J-, ; . ' . '• ' \ ' ', . . . . . . . 
JIO C CHH:fa3Hli!MH1H8BO,!(Ka!Alf, ypoBem, KOT,O{lHX' nospaoTaet nponopuno-

H;~HO ft" l JV. - 'tJHCJIO. ~-Mem11Ba;Mmt ~Ha~OB). ~o '.llp~BO,l(~T . K , 
• ,., ·• ' . • I ( ,' 

.y:xy,zr,meHHPJ o'TttomeHHfl cnrt~.rr/myu Ha· :11u~OJ\8 CMec11T~Jill 11, · COOTB8TCT-. 
• ' ' ", •• •', ~ ',_ .': • •' •, ', ', •• • --:;•;' •, :--. • C • ,, ' • • ' ; • ' ,.•" ' • 

D8HHO, K ynmpeHHll 'ClleKTpaJI:!>HllX JIHIIH'1{ ICpoua : T0I'0t lllJJt: ,CM8llll!B9.• .• 
.•. Hint ClfrP.BJIO~ Oelil{a.ll qaCTOTHi1t ~arpys~ . , . \ 

'',· ··._,,,y·. :-:,··' 

12, = ·£ n,, > 
. ,·· t=/· 

.'. r.zte /Z i O -_ '18 CT OTf!afl . ·. 
3a!l)ys&i t·~ oro BXOJT.a. 

, .. ·, 
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·' 
:: cneKTpo1JeTpOB B 1.teJI01J ii HcnHTamrn ee B peaJI1,Hl:lX aKcnepnMeHTax: , 

'' •. . ~-- . .. , . ~ '" } -~· -~ ~ 

< 3~o B9 MHorou. o67>JIC.HlleTCII TeJJ, ll;O HMHTa1.tH.ir peanHoro pelliHMa. · pa-

6<n-H ~JIR Tar<on am~pa_Typ!:I 3aTpYJ.lH8Ha t a HHOI']J.a. H npa'id-iPteCI<H He:..· 
. B03M9lKH8. 31<cnepHi.rn1iTaJII,HOMy HCCJI8}J.OB8HHIO OCHOBHHX, xapat<TepHCTHK ' . -~. -~ . -. - . ' -. . . .. - -., . :- ' ' ' ' 

aJieKTpOHHOfi amiapaTypH UOCBJill{8I!a -rpeTbll'rJiaBa;, }J.lfCCepiar:iHH. < . 
'· ..'_ • , ' • , . . • . . 1·• _ .' • , ·_ . , ,.•· .I 

J!HHElHIIOCTI, xapaI<T8pHCTHK nepe;11a 'Ili BX O]:\Ha!I :- .. BHX O}J.Hall · B8JIH':lli-, 

HS' ;JIBl1rnT~ll ~aJKHOfi xapaKTcpiicTmcon crieKTpOMeTpi.ft!l'lCKOfi ann~pa-ryp~ • , 
: ITpHHIITO npH. 3T01J

0

p~3JIH"!8TI,:HHTerpaJII,HyIO:H ,2\Hq~epeH~lfa~HYIO He~1r.:.. 
,\ • ' . • • ! •. • '.• 

aeifnocTH, KaK Mepy OTKJIOHemrn Iiepe]J.aTO'!HOfi xapaKTepHCT.HKH OT rip.it.:. 
1 < 

i.lofi JIHHl!Ho . 

ll3;ec~Hd,"~TO;·H3i.iep~uHe· '}J.H1xpepeHU11'aJII,HOfi HeJI~HefiHOOTH' ]J.a er 

60Jie~ TOt!HOe ~J~icTaBJieHHe. O nepe}J.aTO~HOfi xapa~epHCTHKe , cne~po-
_.,,., • ', • ·: \. •- 1 - ,~ •• -:, ·', • ,· - , - ' ' •, • ••• _ _.,.'·_'.' ~ • ', :·, • '• : '• •• • • • • ' •• 

MeTpa. 3TO CBJI3aHO .,c TeM, 'ITO, }J.aBaJI HHd'JOpMal.{Hil o· MOHOT"OHHOM 113-.. . . , .... '.· , ' 

IJ8H8HH~ K03qxpHI.tH8HTa, nepe}J.atIH,', KpHBaJI }J.H<pqJepeHU1!8JII,HOti H6Jil!H8nm:i:::; .,, , 
\ ' 

:rH co}J.eplKHT 11ttipopMa1.tHD H o @Iyi!'yal.lHIIX nir1p11HH ,KaHaJia cneKTpoMeTpa, 
KOTOpHe, MOI'j"l' ITO/JBJIJITl,Cll, 'm,npnitep, n ycT-~OfiOTBax c r.iry6~Koil OTPH- ,, 

. , ll~T8J",!,~O~ o,apa~nolr'cBSJ~I,I),, TepJIIOIIlllX 'ycTOH"!liBOOTI, UPI! H8KOTOPl<X, . . .. . ' . : ' '., . ·. .•.' ' . ' 
YPOBHllx' cHrHaJJa; B KO].(l!pOBllllU<ax H He.imnefiHHM KO}J.!ipOBaHH6M, H .}J.p. 

.n.1rn '. nsuep~irnn ;zorqxpep~Hll~~JI~Hoil HeJI11HeiiHciCT'H ·. cme;Tpoue;·pnqec

:iton au'napaTyp1:1 pa3pa60T.aH reHepaTop HMnyJII,CO~, c. paBHOMep~iu, cneI<-, · ...... ,' ." ·: .. '.· / . ; ' ·: '·. . .• ' ' ' \ ' . ',,.:: : ·' ., ::· .... · 'l'pou. reHepa-rop BHpa6aTl:lBaeT ·HMnyncH B ]{HanaSOHO SMITJil!Ty].( 0 ;. 
IO ll sa '~'q()T CTp06Hp0BaHH~ iHHO~HO-HSMeHID'.J~ercion ; Hanpmtemrn . ·'.·· ' . ·.. · .. ' •;·. . . · .. : · .. ' . \ . ' .. . ' ' ' ' . ' .. ; . 
TpeyrOJII,HOil ·iPOPW o noMOll{I,ll Tpaiis1tcTopHoro .npepun~TeJiff / 2 /, 
~op~H_[)()BaT,6~!, TpeyrOJI1,Horo Hanp.fDKeHiI~ npe~c;'aBJIRet iodon HHTer- -' 

' ~.. . . - . . ., - ' ' . '._, . -, . ,• '' ' ...... ' ' '-. ' :- ~ "' -. ' ~-· ·, ·. . : \ ·~ ~ . paTOP. 0. 6onmHtJ cpaltTOpOIJ o6paTHOil Cllll3H_. HeJIHHeiiHOCTL H8t!8JIBHliX .; _·.-·.:, __ :,._- .. , ·- _:·-. __ ': .-·-·' -"_ .·\·~>~., ... ;·.-:_-~~·•::~. '•,· .... _"~-,.:,·,~;.•,, 
·y 1IacTKOD 'H8ITPlllK6HHJI Tpeyronaon mopMl:l y}J.aJIOCI, HCI<Jlll"IUTJ, CX61.!HHM ~"'. -.-~ '.. ·. ·-: - . --.. , .,~ : ·t _·., \ '« ~ -- . ·:,, . · •. _· ... •. ·, .. ,•..... . 

~y-reu •. ·H'eiurneitHOOTI,·, '.cB/J38HH8ll c' KOH8'!JIU_M. conp'orirnJiel!H~l,l~y~e4Kn 
' . ' - ' . . . ' . '~, ' - . '' , : , ' . - '. ': ", ,'" ._ . ' .- _,-~ , . . ' 

,._· • u11Terp11pynn;ero trn~neucaTopa! Ha upmwu u 061)aT11ou xo.zLe. ; Tpey:r:on-
.,i : -., . \. . " .( ~ ~;.:._, ' _, 

'\. 

., 

'j 
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l • 
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Horo HarrpJ!lK8HHll .KOWl6ROHPYkl'l'.C.!l al)TOMaTHt!8CKHt . eCJIH OHO, cuweTpH'IJ7 • • - ' - •• • < ·;' ,·.' ,,. ' -

' ,HO OTHOCHTeJl&HO. :Bepm1tllii •. ,:, .•' 

06~J! 'AH~~p8HI.tlt_~I,Ha; HeJlll,H8liHOC.T?i reuepa'!fOpa HMUYJI]',., COBt 
•· • I , - ' ' -

nKJiritiall H JIHHeliHNll KJianaH; nanOJIHeli11ull no npHHUHIIY .orruoairnouy 
\. . . . ~ • . ,. , • 1' . • , .. _.,.. . . ~- . ' \ I • -. ! . . 
lll:ime, · nOJiy'IJeHa pa11uoli + 0, 25 % .11 98 % aMIIJUITYJ.IHOI'O 'A1tanasoira 
aaaJI1tsa-ropa· ,.vrA ~ 512.-C nouOJIU,~ aToro reaepaT~pa ·6HJIK npoBe'Ae:-

• , • • -·: ·' • ' • ,- ... • •• ' • - ;· • '.· .- _: :· • ' ' -,'. •• j , 

·_ Hli'H5MepeHKJ! }J.llqi({lepeHJlHaJII,HOH H6JIHH8itHOCTK. paspa60T8HlWX 6JiOKOB'i• 
Bo· Bcex- THn~ dJIOKOB. no.iiy'leHa BBJIH'lllHa 'AHcMJepeHl.lHaJII,HOli iie.n~ueff,.;, 

. ' . . . ' .. . . .. _.::,.:_:_ . .:::_ .. :_...: .. .....::. . : ,- . ' . ' ' : ,, \ . '' . ' 

HOCTH MeHee I %. : KpOIJe 6JioKti· JJrfY,-', B ltOTOpOU ee B8JIHt!KHa' oier-

~· npenNmae; I %. KpoMe Tciro, •c, no~6111;ri reHepaTopS 61:i~a H;Mepcma · 
';ttllqi(p~peH~lf~JII,Hall'He.nHHefifiO(l'l':r,, cne~TpoueTpa c' Ge(t~) ~e'l'~~opou~ 

PesyJI1,TaT~ Hs~epe~Hfi· cipaBHHBaJI~oi..'o TeMH/ KO'l'O;l:le noJiyti~HH npu~ . , . ·, , ,' • /', .' ,- J, • I. ~- • ' • ' • 

- ·usuepeHHH. HHTerpaJI1,Holi ae.n11HeiiHOCTH oneKTpouerpa ho onopum.1 ... 
' I ' )\' .• '\ ~ I . ' • • • •,,,;-•· 

JIHHHJIU,·ll IIOJiyqeHO'Y'AOBJI8TBOpHT6JISHOe OOOTB8TCTBH6 U8lK'AY'O6OHUH' ' • ( • ' ' • ' - • • ,,,. • • - ·, ,.• ' 7 

a Kerr epa:ueHTa!JH •. .\• 

'~\: Paspemamqall ciioco6HOCT.F, · oneKTpoueip~t!BCKON. T~KTa · npH !:!!:: . ' . ., . -

JIOfi CKODOCTH . Ct!C'l'a B OCHOBHOU onpe;tteJ.lll0TCll uiywua npe}J.BapHTeJI&• 
> HOI'O YCHJIIIT6JI1I~ Kpoµ

0

e .Toro ;x~eHH6 paspemeHH.!1° u6~eT 6~T?i Bll3.;. .·· 
Ba~o npoiniKHon'e,mie~ ·~ ;~HJIHT6JII,Hliii Tpa~ .n6Mex.~ IJH~O{pOHH~~;~lp-. 

-. • ' • •. ' • •• • • I \ ' • ' • ' : ' ' ' ,-_' • • • '~ .~ • ; '.. • 

siPeKTOM. ' ,-· 
·,· • _ \., ,·, a• • •••• -. , • • • .• :_ "·.. '°·1_ ' 

'. EJIOI<--OXeMa 8KCllepHM6HT8JlI,HOii .ueTO]{HKH ;7.VlII 1{3MepeHHa 3TOff. nor .. , 
pe~H~CTH llocTpoeua Ha OCHOBe '. Ge(L,1) ;;eKT6pa. }0oue ~e.n~~Hli ' ·, • • : c •• • • - ••• ' • • " • • '; • • • 

pa3pemaDJll8l1 onooo6uoc'!'H, YOT8HOBI<.a' fl05BOJIII8T itsi.iepllT!, ee 38BHCH .. · • • • I .: • • - ·,, ,. •·.. ,, 

uoOT& oT iieJIHt!H~ Bxo11.rion e~iocTu H no~-roJimiol1 npeue~n "'~ ' ·· ' ...... - ':' . ,' . . ' ,· '. . 
.· ipHJ!I,Tpa rJiaBHOrO YOftJIHTeJIJI~ 3aBKCHUOCTH llOJl83JIO HCIIOJil- 3 OB~TI,. ]f,J[J! ... "'. . .· - . \ : ·.. \.. - .·, _·., .. :·: ·,_: ::•. ' .. : . , \ '· ·:; ,· ... ,-'. - . / 

01{8HKH oneK'rpa.uuoro COOTS~ myua. Ilpa ua.11oli OKOpOOTK OlleTa no:-
~y'{eHO paspem~1me 2• 0·♦ 0,04 Cf~ /Ka11/

0 
... ' 

\ ~:Yc.ilome IJ;;OCTH CKOpOOT~ cqe~a BlillOJ!Hll;T0.11,.:,,ee.irn. /'l~&Z.<.;$,:, 
,. ,J ' - ,' . \.. 

' 
\ \ r, ;, 
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~ . i 
,, 
{ 
! 

I 'I, 
·:,' , .. , . I 

· rAe, IZo ..; cKopocr1o , neTa ~ Z' - rrOCTO.!IHHan :sp eueHH Rl'-CR-<I>Hn-
Tpa,, 8 ,< tf - p~3pe~~llllUI cnoco6HOCTJ>, , ~np~;ne.1U18Ma1I ){81,'8I<T~po11 -qac.:. "" . : . '. .. ," ,. ' ' / /; ' ,_ . ' .. ',_ ,.. : -- ' 

THit H myuaMH BXO){HOI',O/ r<aor<a,n;a. IlpH ,ll0Bbllll8HHi'I tJaCTOTHOff sarpysm ,,I" .,, ' ' . • ,, ' , , ,:,- '. 

·, Hat{HHaeT OKa3blBaT&O.!I 38Bi'IOHMOOTL' paspemamgeff onooo6HOOTH OT cm..; ' 
pocTK o-qeTa •. •. i 

' ., ' ' ' ,, , ,_ ABTop~u H3UepeHa 8'1'8 3allHCIUIOQTI,, npH pa3J.J;H~Uil:lX ,:eH;nax OBJI3H 
'rJiaBHOI'O Y~HJrn:Teu C .XHH8HHbll.if ':eopoTaMM, P83Y.U.Tll'l'l,I ar<cnepHM8H;;.' • ( ,' . '! . / , . I ' ',' • ,• ' • _' / ' • • ., ', 

'1' aJI:&HOI'O HCCJI8]10B8HH1I: ll03BOJimlT o,n;eJiaTI,' OJI8}(YJ)Jilll'8 BWBO}tbl I ' ' ' \' ', ,:-, ' ,.- ' ,, '' , ' -, ' ' 
,I,: Ilpl'I CKOpOOTmc 0t{8T8,, Y'AOBJI8~BQ{l.!Illll!KX OOOTHOmeHIUJ 17.,,'[;'~'J', .· . '. ' . ,, ·,. '.,,,..,, . ; ' ' ' . . ' ' 

nnoJme ;1onycTHMa eMKOCTHa11 · CBlt3I>. ueJt:itY 6JIOKaWt" rJianaoro ycHJIHTe:-
JIJI H JIHH8~HO-llponyoK~lll!l8f'a: ycwo~CTBa • , , , - . . 

, · 2~ ·~~~·~Hnn~ii: :s~cCTaH
1

~ll~ e.JIL • cJie;nyeT ucnoJI1>sonu~ .irHnib ;no cKo-. - I, : · .. ', 1 .. ' ' , , ,,·. . ' ,, • .. ,' • , ,, - ·, , , ", , , , 
·'pocT1/o-qe;~· li.z- ~ 2 a:. 3 cf ,'.'npH aT OM yumpeaue ,llHKOB H o;nnar: Hx ' ' - . ' ' ,' . '•'• ·. '.,, ., .>. '•," ✓ ' ' ' i 

no ~ 3MepHT 8,1JI,H cit mKS.U'' npene6pel!HUO 'MB,Jil,I~ '; '' 
'3., UpH ,dojee woo1tux OKGpboTnx C1JeT~ IZ,,Z°:>• i 5d. lieodx~~ '. ~ • ,, , , • • ' I ' • 

MO . HCUOJIJ,30,BaHKe, UTHBlfOI'(.)' BOO OT8HOBHT8J!lt HyJIOBOI'O ypOBHJi lf.lIH, 

eczn aTo noauo11ao, ra.n.BaHH1JecKyli o:enaz, ·ueDC'Af r.1aBHHLf. ycHJrHTe-, · ' . ,: ; i ,·.,., ; ·,.··/ ,:·: •,:,. ·. ' .. , . -. • ' •. ,· ·' ,', 
,118M, H JIIIUefiHblMH BOPO'l'aMH • 

• ••, '. • • !.r ,' ' / " : t ; • • ', • ,;_ :, ''.,' ,' ' I ' ,, '. ' 

' , 4 • .IlJf~ 00Xp8H8HU paspell!aDlllOH OllOOOdHOCTH npH 3a!1)y3ItaX npe-
J!li~&DIIIHX ,Jl.Z-it ,5 £ JIO~cTaHO~eHH.11 HyJieiioro ypo~-HR · He;O~TaTO-'lHO. 

'. • \ ' ,'. I ' , ; • ,' '... , '·.' •• • • '. • ', -.- :• • • • ' • • • ,• '' • • " • ; • • : • • ; '' ~ ' ' ' .' j•., •, ' B HOM c,11y-qae He06XO;nHMO llpKM8Bl'lHHe: CHCTOW pe1t81!:ItHH- HaJlOlleHH!i, 
·'l'~K.Ita~·no~e~ao~u.-~·oB~saaHu o auo~emrnw,~penpa~eTcn · .ll · . ~. .· . . . . . ' . ' .',·,;· .. :·· ... :'. ,. . : A OMHHHp)'tillij"ll. >.•:, > \ '' ' 's. Ilp~ llOOT~Ji~HOI llpOMOBJ! i,. -~HJJl'>'l'pa I MKOOK paapemeHHEt -~ ' • ,~ ' < ' • ' ' ; '" • • ' , • ~ 

Cll8K'!'pOJeTpa HB ypOBHe, onpe;n,eJUieMOM ;l!.8T8KTOpOM -qacntt, woifio; -
/n~)\,llel)Jl~Ba'l'b llll.tOTI, "~. sarpyso~ rn5 'llllll/ce;. , ' ·:, , ... • . .•. •. ' . Ji 
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if!'l 
Jll ' 

1~: 

- ,- 19 ,:_ , l· 

' ' '• 
';. ' 

codHocT~ cn~~TpoMeTpa· OT oTeneHH aMi!JIHTY;nHo-qacTOTHo!t neperpysrot,:1 
KdTop1:1e c~~,ll,eTeJibCrBYPJT o n1:1c0Kolt ycTo!tqH:eoo-rH ycaJil!TeJILHor~- Tp21~ • . •. • • j . ' - -, 

Ta K nepeI'l)yli\8IDl!IHM :eos;nettcTmlW,·, iJTo o6yCJIOBJI6HO llPHM6H8HH8M m.mr ' -· , • . . . -'" ,1. : . . :_ . - . ', 1 _' •••• '' ~ ' ,'. • • '·' ,, • :_·. • • , • j • • .• 

na.auqeoKHx onnad. ,ll,H1MepeHUHaJI:&HWX, nxo;nHblX mcKa;no:a oell:ItH~ H ue• 
T0,1ta 1toMITeHcau1tH no.imca HyJieM. 1 

·, 3KonepHM6H;~Jll'>HOit np~:eepI<e II0,1\B8pf'88TCJI '. TeMnepa~ypa'a11 ·. CT86~ 
,,Hoen.· :M~MeaToB o~~KTp61.1e~p-~-q~cKo;o-ipaKTa·. ,KaKHan~cTno~ xsuepe-. 

, '. '•' ,. ••• ·.• • .• ,. ,''·,I • •, •! • • HHS TOMllepaTypaoii 3aBHOHMOCTlf SHaJiorOBblX yoTpO!tCTB. noBUID8HHOii TO!-_ ! ' ' ' ' ' ' ~ . ' ' . . HOC TH JIBJIJi8TCJi ,ll,O:BOJ!:&HO TPY,D;HblM 'ai(cnepHMeHTOM • &ro CB1!38HO, B • ,,. • ' .' • ,. . , • ..., _. . • • • t 

nepByll: otiepe;nr,, ,0 1 TeM, qTo nepex O,ll,H!ie np·oneoc1:1, 
1 

CBJl38HHl:l8: 0 ye Ta-
i .. ·_.· "' .:: ' \ ' ·. •·' ,, , ; ' ' :_ . - ', ,, • . .- . ·, ' /"' ' ' . ', . ·-. ~ HOB,ll8HH8M.T8Mll8paTyp1:1, npoxo;nnT O 60Jil,ll!HMH IIOCTO.f!HHl:IM :epeMeHn, .B 

Te~eH~e :KOi' op1:1X-, MOllt~T npo;30itTlf oi~eCTB81Ulbl!t ', ';npettip ·, OllO,PHblX CHI'
HaJIOB If, H3MepiIT8~bHOrO ,'odopy,lJ,OBaHH~o KpOMe. TOI'Oi BpeMe'H~OR ;n°pett/f) 

·:- ·: i I . . ·, ' •. '. ,_ ... '• '\. • .. ,'· .• ' . : "'-· ··_.. "., .!· . . • : HCIIl:ITNB88MOI'O YCTpO!tCTBS, uaompyeT TeM!lepaTYPHYJl 38BHOHMOOTI, • 
!Ty-re~: :e:ae:ne~Hlt ,· !oHT,POJibHlOC H3Mep~HHil H pacmHp~HHlt 'TeunepaTyp-' I , . . ,. , , . , . . . -. 

Hor'o ]tl1~1la30Ha )+'~ , .:+45°c/ yiaJiocI, IIOJiyq11T'b ·r'eM~epaTYIJHl:le _.· aa--
.' •. ,, ' • • • ,', :1 \ • • '.. 't:;. ·. ,, !• ',. •, ' - ·,, . ' '. ';': ; ; .• ' '.. . " '· . '-. ·-~ • :BHCIIMOCTH o' Bl:ICOKOli · TO'IHOOTl,IO H, ', llOBTOp.ReMOCTl'>ll. Peay JILTS TH H3Me,;.. , . . .. . • ' . ,:·. . ' ') .•. ·· .' . . :,' . ' ·,, . .... . ' ' • ' j . p8HlfiUip11B8,'lt8Hbl ;B HHllleoJie]tYJOlll8il. Ta6Jn1tte., · , . , -' ,· •. ' ; . ·.·. ' ' >.' : ... < ·'' ·,' '. ,. ·, ' ~ :. ·:. ' '.,'· ; ·.'. _: :.· • ' • .,·. ' • Kar< BII]tHO H3 T86JIHUH, ..11peli1J K03<fxIJHUII8HTOB nepe;zr.atJH, Kat< npa:aH-

JIO, He npeBl:lmaeT O; o:( %/rpa~~ ~~· HriI<.~ll~8HHflM 6JIO~ JI1iHettlfblX
1 

·', ~o-, ' • . •1 : : ' ' • , • I '· ' •• ,'-,'. , .' : , ',, , ',." ,' , ; .. ,' . . '. • . ,' ; - ·.~ • 
poT, n KOTopoM :iaperHcrpHpO:eaH ilpeliip 0,02 %/rpail: ){pen~ HyJieBi:oc • . - . ,, . . ' . ·. ,. . "., . ' ,,, . ' 

ypoBIIeli, OTce'leK- .H. ni;e;ziecTaJIOB' B 6~omx -npaKTH-qeoru1 Bcer;11a ,, ),• . ,•,' ' ' ' ',:··' '": ·-. ''' ' ' ' ' ',• ,' ' ' ', M8Hbme T MB/rpa;n.' !ToJiytJeHHl:18 pesyJil>TSTU cra6HJI!,HOCTH~ a,11eKTpOHHOit 
annapaTypU 06f!38Hl:I TIJ(aT8Jl!,HOMy-BHIIOJIH8HH1J cxeM;, ,6JIOKOB : doJII,:.: 

- moMy ~~Topy oTpma-a;bHOi1 06~aTH6WcB1I31? 'C. • 
• > • ', •. 

- • • • ' :- .' '· ... · ·/ ! ,'··: . np1rnenem1n ltaCCl1Bl!~X 3JfM8l!TOB :n MSJil:IMH H, OOI'Jl800B8HHl:IMll'. _, T8M~e:.. , ' 
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IIpe:eycHJIHT ~b 
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3KcnaHP,ep. 

JI1meiiHH8 BOpC>Ta . 
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~· n·p e lt m . 
YCllJJ8HHll WJI• YPOBHJI 

%/rpa°JJ,< MB/I'Pll;tl ~ , 

.. 0.0088 
··o.9oar 
0:0091. 
0 .0005 . 

0~0078. • 
0.0023 

0.012 
0.0056 

--0.or8 --0,oza 
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'.0,28 
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_ _1.22, 

. 0,72 
0.32 

. 0;I5 
,'0,86 
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': .10.21 
·.•·.o •. 64. 
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· neacaQHH p-n - nepexo.noB · B. cxeLiax, onpe](eJIJIDillllX noporH H HyJieBHe 
' .. . - . . 'v 

YPOBHH • 

'. B s~·KJ!ll't8Hl18 Tpe'l':r..ea r~aBH IlpHB8].i8~1:l 6JIOK~X8MU ClleK;POMeT- ~· 
·- ,, ,, ' . .. ' 

, I 
, lnl -i 
. ,1 

\" . ' 

I 

poB sapmreaaux 1taCTHQ, nocTpoeaaue Ha octt0Be•omtca1rnwc aJie1ttpoa-
. ·--' :;._. ' - ~ ; . _: \. .'.' ' ,- . ' . . . . . '. . ~. :::: . . _\. . :.-, . -...___ \ .. 

. HUX' 6JIOKOB~ ArinapaTypa ycnemao 8KCllJiyaTHpyeTCll ,B 8KcnepHM8HTruc ·,, 

HtrOTHTyTa H,7.\8Pll1iX HCOJie,ll,OBaHHit AH YCCP • Ha HeKOTOpl:lX cneKTpo;;;. : 
• • • • • ' ' •• / ' '~ • ' • '. • < • • • •• ' : \ : • ' !_ ·- . ,- - .. ' ., . .-· - . . ' 

.. Merpax ylKe llOJiyt{eHl:l c].iH31itJeCKHe pesyJII>TBTH / 9. IO /. 
.\' }· .. ,,.:,.J '·,_.•,.·.: .-·~.• .• :< -::,, .. :,.··,-' • ~. • ·:, ,· .. l -

, OCHOBHl:le pesyJ1bTaTl:l pa60TH, COCTBBHBfill!X' OCHOBY ,ll,aI!HOii ].iHC-

0,8pTaQHH,_ M.ory-r <61:1T~ KJiaccarp11uHpo~HH ~aK 6;eJ.iyPJmMe : : · · · · 

,· / .r. IIpoa'iraJI~3llpOBaHH 1/orpemHO,CTH YCfl'JIH;eJII,~oro oneKTboMe1'p1t-
• • • > > • • <,. C •·•,,._, ,•, • • •» 

:,1ecKOI'O Tpa1fra; CB11.3a!IHHO C inyMaMi1 BXO,ll,HNX neneli, B31lttMimMii' Ha-
' . ·. ' ' ' ·-· .. ,. ' ... ' ' .. \; •, .... 

,JI01lt81!Hm.nt 'citrnaJIOB, . ~yrcryaUH!IMll, Hy.~eBciro-ypoB1111. . H ~pa60tJHX T(I-

-,1.: 

' 

'\_ ...... ', ,'"'. 

2J 
','._ 

tJeK YCl1Jll1T8JJI,HliX KaCK8].iOB, qi.Jiym>yau1rni.m llpe1,1e1m 00611:pamtst 3Spll-
• , I 

' ' ........ ; ' _. 

].iOB B ].i6TCKTOpe; neperpyJKaJ.J!!UlMll B03].i8HCTBHIDJH 1 · HaBO].iruUAll It rrio:.. 
,., • : • ' 1 • • : C < ~' • e .--• > ' ' • ' 

HOl,!1 a TaKJKe TeMnepaTypHOH SaBl!CfBIOCTbl>' I~03<pqJH~8HTa YOHJI8Hllll. 

.2 • .UJill YCllJ!RT~ll C RC-CR -,~l!JIFJTpOM paccttl!TaHH :,i 3aBl'!Cll

MOCTl1 pasp~nia'?meil cnoco6iiocTH, ~B~saaaon c myMaMH mo,naoii iienH 

B ~YH~lli OT-llOCTOJIHHOfi Bpe~eHH ~HJiiTpa H 'BeJIH,cyJl!II B;OJ.iH_on -el.I-( 

I<OOTH ; saBHCHIJOCTII paspemaiJmea· cnoco61to0Jl'i! ', .H <pOpMU CH8i~pa~

- ' TIOfi Ji1;1~m oT ~ao-roTHO!i sarpysEH; saBHCHMOCTR "6a.iumc'i·1111ec11:oi1" ·- .... ' ' ,· ,' . ' . 

O!lli!6ror OT tlocTo~mioii BpeMeHH ilJ!1.1IbTpa. ,- ' 
; • , . ! ,l .. ' _' , '. • •. ', • •• 

3. OT.mJJieaa _nporpaliMa J.iJIH. 3BM 1vrn aHaJIHsa TeMllepaTypaon _nee .. 
~ ~ - ; , .. , l ' ' • ._.,. .'. -, " "-: ··. ·. - ' . ~ \ 

.1'a6HJI:r,nooTn .mtneiin';ci •YCHJmTeJien ainpoBe,n,eHH paoqeTu J.iJill.J.iByx TH-

. noB 'ieTHpeXTpaH3UCTOpHBX -. ycHJIHTeJII,Hl:lX ·. ceKQHli •1 

• , . . ·. >c •. , [ . - ' - , . . , - . ·- . 

,. . 4. Pa3,i>,a6o'l.'ana npaKTHlJOOK8Jt yo.rJJHT~I>HaR OltOTeMa H3 6~0KOB 

ripe;l1.BapilTC.iII,HOr;o H rJJBBil~I'O, yo~JIH'l'.8J.IJI, -B KOTOl)OU np1me1tena da--
,_ ',,. '•' . ' . . '. 

6MUSaw,:.11 _ fl}'Jl8BOI'O. ypOllllfl llOllOMOl"aTSJILHOfi nem,!D H3 ,. orpaim:m'i'eJill '. ' 

. II H;Terp1ipyr.,mertj' f!Hr.Tpa. Y,n,a~moe paon~;o11i'emte :cJ.iopimpyrom~ qe~eii 
' .·, . ' 

yJJytimaeT 1morHe xapaKTepHcTHKH . 'p-cHintTeJill. - ' 
' . . . 

' .. 
5~ Ha ,OCHOBe HOBOH c~eJ.!!l .1I1rnena~~o KJianaHa,. B KOTOpOM nepe-

KJIIO'!alO~HCll a;re~~~T OXBatl'.8lt ,KOHTyp~M OTpHttllT8JII,HOii 06pa~·HClfi 
• ·:.,. , ,, . ' . __ , • '<, • '· . ,, 

CBJ1311, UOCTpOeH 6JIOK JiifHCfiltO-llpOllJCitaJJ1ll8rO,yCTp'o!lorlia. 
\ e • • c '•' • \: ~ \ ,• 

6 • Y~ytrnieHH XapaK'l'epHCTHffl 11,llfX'AHOiHofi CX eMH, JIHHeiiHOli OTC eq-
, . ~ , .- . ~ . ' ' '. 

roI O TOqI(H speHHH JIU!WliHOOTU aM!IJl.rTy,71,HOil iapamepf!CTHKlt. Ha oo-
' . ' i ,,>_ . ' < 

HOBe STOii CXCMU paspa6oTaH 6JIOK llKcnaH.trepa. 

7. P~1foUOTpe1m M8T0;1l.H 'JJtm~lhroro oyw..rupo13aa.r'Jt. 'n CM8IlIHBa~ir. 

aim.JiONlIDX CH ~a.'! OB~ -IIP e~JIOlKeHa.' ex eMa Ct!81lJUBa HHn ho CTP Odiipo'Ba

HHeM, ,B KOT?POi'! OTCfTC;ByeT B3aHMHO_e BJIHRHJ!e ciienui:aaeirux 1':aHaJ!OB. 
, . ,. ' :• . ' . '.. ,. .._· ,. '. - : l" . '. 

8. Pa spa6oTaHo ycTpoiic_T,B,O ,n,.TTJI 11.71,eHTIHp1tKa1.111P1 sapmrnaa1:1x ,rac- .· 
' '.' : ' , , , ' . '. - , .-.., ' -· 

THU Ha OCllOB~ amrnoro.EOI'O . 'w.tirrc;i;nTe.'ll.f!, Il ,KOTOpOM upo1t:i_no;n»Tc:1 
' J /. ' '' ~ 

< 

·' 

,, 
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Bo_aBe,nemrn: n itpo6ayv cTen~HJ, B~Jill'IHH aMIIJI,TY.ll[c~rna~oB~ AHaJioro •• · 

~ , I I • , ! , J '. ', , , , ~ .. -
B!Ht I!UtJIWJ!H'l'eJIL UOCTpOeH Ha _O]tHOU tiJ:nn<nHOHBJILHOl,I npeo6~SOB8'l'CJIO. 

9'. Paspa6oTam( 6J!OKH. I YCHJil!Te.irlli O 38Jl8PlltKOlt, paomHpHTflJijJ HU- I 

nyJibOOB, 1tHqxpepeHI{~_aJI1,~pro JlHCKp~uH~a!OP~ 
1 
~ yoTpoltcTB~ ue.n.ireHHllX · 

c 0Ma1tem1n. i 
. IO. PaapaOOTSH renepaTOp H1.my.n1,oon O J!HJHlltHOil ori-1681'.l!llelt ' H: 

ipaHSHOTOpHliU npepllBa'l'e.ireu, ~ u:. ero O~HOBB noc.Tpoeaa -l!~TOJV!Ba ) . I :, ' ', '' ' _" >' : ' : •, •t,•", .. • . I ',, :',•-..>I ., .. • .."• .'\ 
HsuepeHHJJ .llH!MJepeHttHBJILHOlt HeJ!ImeilHOC'llH one~poMeTpOB JI me J3J!OD~ 

. Il,l)OH3~.e.Jl.6Hll, nsuepCHHJl •· .llHtfxPepeuttmUI~HO!t HeJl~H_~1frioo;H · peBJ!I,HllX •. 6.110 ... 
· ·.KOB. Jm~epean11aJI1,aan HeJI1rnen11ooii ex .He npeBHmaeT I% :e .98 % , ., .~ " l /. , , , , . -

aunJIHTy;naoro ,llHanas OHS. {. 

. • JI •. HsJepeHa . S8BHOIU.!OOTI,. wi;peI:181ll!lef1 onoo~6HOCTH .. H ipOpMli . ,. ,, • · • '. , , '. , , • , • , I ! ~ . t 5 • 

· oner<TPBJll,HO!t JIHHHH ,oi :iiaoTOTHHX sarpyso1~ H BLUJJIRTYJlHHX rieperpy'.:. · 
· . SOK, Pa6oToonooo6HOOTI, annapaTyp~ 8KCnepHM6HTajJbHO ~O]tTB6piti\eim 
,M aarpy30K 0,5 ... LO,• ro5: 111,m)ceK. . ', 
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