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llllipOKOe BHeJlpeHlie 9JleKTp0HHhIX Bbl'ltICJlliTenhHbIX M8IIIliH B pa3Jlli'!Hbie 3BeHbSI 

<pli3li'!eCKoro 9KcnepHMeHTa aa nocneJlttlie roJlbI BbI3Mno onpeJleneHHhrii liHTepec c_o 

CTOpOHhl !pli3liKOB-9KCnepliMeHT8TOpOB K BonpocaM Bhl'lliCJlliTeJlhHOH TeXHliKli li npo

rpaMMlipOB8HliID, ITepcoHan !pli3li'!eCKliX na6opaTOpliii npli no)lrOTOBKe 9KCnepHMeHTOB 

liJlli o6pa6oTKe 9KCnepliMeHT8JlhHhlX Jl8HHhlX BhlHY•JleH (B 6onhIIIliHCTBe cnyqaeB ca

MOCTOSITenhHO) OCB8liB8Th TeXHliKY 8BM li MeTOJlbl pa6oTbl Ha BbI'lliCJlliTenhHbIX Ma

IllliHax. 

ITpli BCeM MHoroo6pa3lili MaTepliana KaK no caMliM Bhl'lliCnliTenhHhlM MaIIIliHaM, 

TaK li no BOnpocaM nporpa·MMlipOBalmsi, B. npouecce TaK0H pa60Tbl B03HliKaIDT ecTecT

BeHHbie TpyaH6CTli, CBSI3aHHhre, rnaBHbIM o6pa30M, C orpaHli'leHHOCThID JlliTepaTyphI, 

paCC'lliTaHHOH Ha !pli3liKa-aKcnepliMeHTaTopa liJlli 'Ha JlliU, 38HliMaIDIIIliXCSI pa3BliTlieM 

MeTOJlli'leCKliX BOnpoCOB 9KCnepliMeHTaJlhHOii !pli3liKli, Ecnli yqe.CTb npli 9TOM, 'ITO Me

TOJlliKa liCn0Jlb30BaHliSI 8BM B 9KcnepHMeHT8JlbHOH !pli3liKe. 6bICTpo COBepIIIeHCTByeTcsi, 

TO 6yJleT noHSITeH liHTepec co CT0pOHbl !pli3li'!eCKliX liHCTliTYTOB K neTHeii IIIKOne O6be

JlliHeHHOro liHCTliTyTa SIJlepHbIX rrccneaoBaHliH -
11 

ITpliMeHeHlie 8BM B aaaaqax 9Kcne

pHMeHTaJlbHOH !pli3liKli". 

lliKOJla npoBOJlliJlaCh na6opaTOplieii BbI'lliCJlliTeJlhHOH TeXHliKli li aBTOMaTli3aUlili 

OHHH ( JllipeKTop - qneH-KoppecnottaeHT AH CCCP npocp. M.r.MemepsiKoB) B r. AnyIII

Te (KphlM) c 5 no 19 Masi 1968 roaa. 

ITporpaMMa IIIKOJlhI ( cM, ITpHno•eHlie) ttapsiJly c ocHoBononaraIDIIIliMli BonpocaMli 

BKJlID'lana TaK•e neKUlili no HeKOTOpbIM KOHKpeTHbIM COBpeMeHHbIM MeTOJlliKaM, Ilnsi 

'!TeHliSI neKUliH 6bIJlli nplirnaIIIeHbl Beaymlie cneuliaJlliCTbI li3 O6be)lliHeHIIOro liHCTliTy

Ta siaepHbIX liccneJloBaHliii, liHCTliTYT0B CTpaH-y'laCTllliU 011 HH, a TaK•e K0J1J1erli li3 

eBponeiicKliX HccneaoBaTenhCKliX ueHTpoB - UEPHa ( illaeiiuaplisi) li CaKne ( <f>paHulisi). 

He liMesi B03Mo•HOCTli ony6nliKOBaTb Beeb MaTeprran, peKT0paT lllKOJlbl noaroTo

BliJl K li3)laHliID 0TJleJlbHbie neKUlili, coxpaHHB, B 0CHOBHOM, liX B TOM BHJle, B K0T0p0M 

OHH 6hlJlli npericTaBneHhl aBTOpaMli. 

nliu, liHTepecyIDIIIHXCH · neKUliS!Mli B nonROM o6beMe, Mb! aapecyeM -B 6li6JlliOTeKy 

OHHH, rae HaxoJlliTCSI nonHhrii c6opHliK npo'lliTaHHhIX B IIIKone neKuHii: "ITpliMeHemre 

8BM B aaaaqax aKcnepHMeHTanhHOii cpli::JliKli". 

PeKTop lllKOJlhI 

JlOKTOp TeXHH'!eCKHX HayK 

f.3AEI15IKHH 

OTneqaTaHO MeTOJlOM KCepoKC~poTanpliHT c MaTepHenoB, noaroTOBJleHHbIX 

peKT0paTOM lllKOJlbl ■ 



POJII,, CTPJETypa 11 M6TO;zJ;I1Ka npm,rnH6Hl1fl 

ycTpO~OTB CB88l1 tI6JIOB6Ka O 9BM. 

·. Ha BC0X STanax pa3Bt11Tl1fl l'ICIIOJI:&30BaHMfl 8BM ( snoxa JI11tIHOro 

Cl16Ta, onepaTOPCKMti CtI6T' aBT~1onepaTOP H' _HaKOHe.u;, CHO:aa snoxa 

Jil1trnoro CtI0Ta Ha oaae :BhI'tIHCJII1T8JII>HOiii CI1CT6MhI 11 tI6JIOB0K-8BM") 

cpe:r(cT:aa c:saal'I qeJioneKa c Maw11Hott 11rpa10T ooJI:&wyro poJI:r,, T .K. c 11x 

IlOMOII{:510 ooecneq1113aeTCfl OOJI60 I1JI11 M0H00 T6CHhiiii KOHTaKT M6"&.:r(Y .• 

'16JIOBBKOM H 8BM. B Cl1CT0M0 11 tI6JIOB0K-8BMn OT KOHOTPYKI.\l111 .I1 M6TO

'Al1Kl1 HCilOJI:530:BaHHfl OP6'AOT:B CBH311· 3aBl1011T 3WW6KTI1BHOCT:& 011CT0MhI 

B I,\6JIOM, 3aBl1CI1T IlOJIHOTa I10IlOJI:&~o:aaHI1fl TaKHX KatreCTB :aaa11Mop;eiiicT

:syIOII{I1X npou;eccopo:a, KaK CKOpOCTI> I1 Ha]:(6JKHOCT:& SBM I1 s:ap11o_Tl1tI80m-1e 

cnooooHocT11 tieJio:aeKa. 001:irqHhie ycTpottcT:aa OBH311 (ne:qaTamnurn, 

tII1TaIOII{I16 11 nyJI:&T ynpaBJI6Hl1H) flBJIHIOTCfl MaWMHHO-OpI16HTl1POBaHHhIMI1 

ycTpOtiOTBaMH, T. e • ooeonetII1BaIOT SBM c5bICTPhiiii BBO'A 11 BhIB0;zt6Hl18 
.. 

'AaHHbIX. O;n;Ha.IiO OHM conepweHHO He paccq11TaHiiI Ha 06Jierqem-1e :aocnp1ur-

THfl I1 OOMbICJIHBaHHfl l3hIBO:r(l1MhIX 1113 8BM :r(aHHWC H Ha onepaTHBHhiti DBO;zt 

:r(aHHhIX OT tI0JIOB6Ka B ManmHy. fluaTOMy np11 HCilOJI:&30BaH1Ul KaKI1X-

JI1'IOO yoTpOiiiOT:S 'AJifl CBH3I1 tI6JIOB0Ka C SBM rJI8.l3H06 BHI1Ma.HI10 'AO.IDlrnO 

6bIT:& Y'A8JI0HO 11 tI6JIOJ36tI60KOti11 HX CTOpOH0, .T. 0. BOnpOOaM WOPMhI 

IlP8'ACTaBJI6Hl1fl; Oc5'.o6My 11 OKOpOCTl1 . BbIB6;zt0HI1H HHq>OpMa.I.J;l1l1 K tI6JIOB0KY., 

a Tamie KOHCTPYKrtHH l1 Y'AOOCTBY · 11cnoJI:&80BaHI1fl opraHOB BBO:r(a OT 

qenoneKa :a SBM. MHatre ro:aopa, ycTpo~cTBO OBH3l1 'AOJimHo 6hIT:& oorJia

oy1oll{l'IM 8JI6M6HTOM M6JK'AY 'ABYMfl npo~eccopaM11 B CI10T6M0 11 'tl6JIOB6K-8BM", 

.ZXJifl yoTpOt-iCTBa CBfl811 B CHOTeMe 11 tI6JIOBeK-SBM" xapaKT6pHO, .. . 
tITO OHO I1M00T I.\MillPOBOt-i BXO'A 00 OTOPOHfil SBM l1"8.HaJIOrOBfilt-i :awco;n; 

B CTOpOHY qeJio:aeKa, a B. npOTI1l30IlOnOJKHOM HanpaBJI0Hl'II1 ~ aHaJrnroBhlti 

Bxo,n; co 'ci':r'opoH.bI tieJio~e:rta H . ~WP9!30i1 Bhrxo,n; B: oTopoay, 3BM. 



Bo BpeMa pa6oTbl B HeM HenpephIBHO npoiacxo;n;wi n;ItI@po-aHanoronaH 

M aHaJioro-D;Mq>pOBafl TpaHCq>OpMariltlfl l1Hq>OpMaD;ltlltl, np11 8TOM 1'ICilOJI:0-

3Y0TCfl Btrny~JI:OHbIW ItaHaJI BOCilPI1flTI1fl qe~IOB0Ka. C 8TOH TOqK11 ape_; 

Hltlfl TaK00 . Cil0D;I1aJI1'13I1pOBaHH00\ YCTPOWCTBO Cl3fl3I1 MOlltHO Ha3DaT:o. 

131,rnyaJI:OHbIM yoTpOfiCT]OM 0:Bfl311 (BYC). IlOJIHafl OJIOK-c'xeMa ycTpo}tOTBa 
• 

C]fl311 qeJio:aeKa C SBM IlOKa3aHa Ha piac.I.· Ha H6M D;Hij)pofi 11111 0()03Ha

'll6Ha SBM O 06blqHbIMl'.l,YOTPOtiCTB8.Ml1 CBH3I1, D;ltlq>pru.m 11211 11 11311 o6oaHa

'll6HO BYC 11 D;ltI{j)pofi 11 411 ~qeJIO:S6K-OnepaTop. CneD;ltlaJI:OHO rro;n;roTOBJI6HHafl 
. . . 

(nporpaMMHbIM nyTeM)l1HcI}OpMan;l1fl nocTynaeT ltl3 SBM l3 ycTpOtiCTBO 

ynpa:BJI0Hl1fl (YY) BYC • S;n;ec:& C IlOMOm:&10 :acnoMoraTeJI:&."ttl,IX ()JIOKOB 

. (I16Il8paTop Cl1MBOJIOB - re, reHepaTop q>YHKD;JII:l1 - r<P ltI reHepaTOp l36K- · 
. . 
TOpOl3 - rB) 1'IJI1'I 6ea Hee npOitICXO;n;HT D;ltlq>pO-aHaJiorol3afl TpaHCq>OpMaD;Mfl) 

. . 

J/I Yl~te aHaJIOrOBbl6 CIIIrHaJibl llOCTyrraroT Ha J/IH;n;:vrnaTOp B ()JIOK6 OOD;taimo-

rpaq>a (BO), Ha aKpaHe KOToporo onepaTopy npe;n;oTaEJifl6TCH wao6pa

liteHHe B H600XO;ZJ;:t-IMOli q>OpMe '(B B1'I;ZJ;0. paoTpa, vl30M0Tpl1li-,· rpaq>:tirna I1JIJ/I 

T6KCTa). Onepas:.cop 1'IM8~T l303MOlltHOCT:& l3l30;ZJ;I1T:O l1HCQOPMaD;mo ·B SBM C 

ITOMOm:&ro :t-IHCTPYM8HTOB BBO;n;a (filB), KOTOpbla MoryT 6m:o l3bIIlOJIH0Hbl 

l3 BM;n;e opraHOB n11mymero TMITa (Cl30TO]OM KapaH;n;am, IlJiaCTl1HKa PAH~ 

:t1 T. Il.) , rreqaTa10mero ( T0JI0TaLtn) T:t-IIla vIJI:t-I :B Bt1;n;e Q?YHKD;llIOHaJI:&HbIX 

KJI10'll0M •. B H0KOTOPbIX OJiytJ:aflX y;n;o6HO l1M6T!> :a KOMilJI0KT0 BYC 013010 

6yq>epay10.Ila.MHT:O (B8Y). BYC B TOH 1'IJI1'I ltIHOfi KOH<j?Hrypari:t-11'1, no;n;o6paH~ 

HOW ;ZJ;JIH KaJK;n;oro KOHKP6THOro CJIYtIM, OJIYitliT·;ZJ;Jffi BbIIlOJIH6Hlifl ;n;Byx 

OOHOBHb!X TliilOB 3fl'Aa'll - 'AJifl pe;n;aKD;I1li H0KOTOpbIX aa;n;aHHWC MaOCI1:SOB 

l1H~OpMa[tlili :t1 'AJifl.KOHOTpy11po:saHMfl li 06pa60TK:t1 KaKliX-TO HO:B:@X 

-MaOCliBOB (J303MOlitHa li KOM6I1H~lifl Ha3BaHHbIX T:t-IIlOB). TaK,'AJIH 

KOHCTpyI1pO_]aHMfl 11 pe;n;aKD;ItUi aJI_q>aBltITHO~rtli<J?po:amc T0KOTOJ3 OObl'llHO 

11CilOJI!>3Y0TCfl BYC O OOD;lijrJiorpa@.11IeCK1'IM MH;n;111taTop9M li TeJieTai1:noM 

(TT). nonoJIH:t-IT6ll!>HO :a TaKOM 'BYC 'MorYT 6bIT!> :SKJIID'll8H~ re 11 B3Y~ 

.4 
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.I{Jifl I{OHCTpy11po:aamtfl 11 P0'AaKIJ;vU1 MaCCllfBO:B rpaqmtr0CKOi1 HHq)OpMaJtMH . ,_, 

MCilOJ1I>8Y0TCH BYC C BO M opraHoM· :BDO'Aa nv1mymero THna ('AOilOJlBH-

' T0JII>Hbl1W yaJiaM11 MOryT ObITI> BSY, rq ,' rB M rcI?) /I-51. , . 

MeT9'AW~I0CKH0 YCTaJiODKH npM KOHCTpyv1po:aaHMl1' :BbIOOpe 1'I 

. v1cnoJ1:r,ao:aami11 BYC· ;ztJIH c11cTeMbt\ "qeJioneK-SBM" 6aa11py10TCH Ha 

ytreTe H3:B0CTHhIX np11H~Hll~8.JII>HblX paaJIMtrl11ii B rrp11po;zte':aaavIMO;zt6i10T~ 

:sy10m11x npo~ecc opo:a. BbIC5par-rnaH KOHKpeTHaH KOHc})Mry)?ar(Hfl BYC ;ltOJDitHa · 

o6ecne'I:t1:BaTI> MaKCMMaJIEHOe oorJ1aco:aaHvI6 ITCl1XO-T6XHHtI0CKvIX napa- .. -

MeTpOB tI0J10B0Ka C T0XHHtI0CKHMH rrapaMeTpaMH SBM. IlpaKTHtreCKH T8.K08 
. . . 

· corJiacoDaHH0 08HatiaeT, tITO tI6J10:B6K oc:sooom;ztaeTCH OT BbIITOJIH6HMfl 

trHCTO :acnoMoraTeJII>HbIX orrepar(Miii (Harrp:~n.rnp, ~11"c))po-aHaJ1oro:eaH H 06-

! 
I 
r 

paTHaH TPaHCq)OpM~Mfl :VIEq)OpM?-~IU'I) ;ltJlfl Ha1160J1ee :3illW0KTH:BHOrb . I 

· . :SbII10JIH6HMH MbICJIMT0JII>HOfi paoOTbt,. a T0XHHl:l:0CKaH 11 BbltIMCJI~TemHaH, '' 

pa6oTa ObICTpO l'I Ha;zt0iltHO BbIITOJIHH0TCH MamllfHOM. KpoMe Toro, SBM 
\ 

KOHTPOJIHpyeT ;zteMCTBMH orrepaTopa, IlOBbllliaH Ha;ztemBOCTI> paoOTbI 

6110J1or11trecxoro rrpo~eccopa. Ilo1mMo. npa.Bl1JII>Horo pacnpe;zteJieHMH 

_ pa60T1i1 corJiaco:aam1e npe;ztnoJiaraeT :BblnOJIH0HHa H Ta:Koro ycJIO:Bl'Ifl, -

KaK o6ecnetr0Hl10 ~aKCMMaJII>HbIX y;ztOOCT:B tI0JIOB0KY :BO :apeMH paoOTbt. 

3TH Y'AOOCT:Sa CRJla;ztbl:SaIOTCH 118 npMB6'A0Hl1fl npo~ecca-·' [B8avIMO;lt0:tiCT-
- ---:-;--

~Hfl K BM'AY, OObttIHOMY 'AJlfl 06~arom11xcH JlIO;zteM. OCHOBHbtM B ,'ZtaHHOM . 

CJiyqae fl:BJ1fl6TCfl o6ecnetreHH6 HenpepbIBHOro :Bl18YaJII>HOro KOHTaKTa 

_- ~eliC,Ii;Y tI0JIO:B0KOM l1 BB~• Henpe pbtBH OC_TI> :BvtayaJffiH ~ro KOHTaKTa ,'ZtOCTH-.' 

raeTCH nepHO,'ZtMtI6CKOtt per0Hepau11en H306paxt0HHH Ha 8KpaHe BO, a 

TaKilte BH8Y8.JII>HbtM O!C06prurteHH8M (BbIPWK6HH6M)' OTB6THblX peaK~ViM SBM :: ;' 

Ha ;ztettCTBHH tI0J10B0Ka H peayJII>TaTOB KOHTpOJIH aa l'IX npa:aMJII>HOOTI>IO., 

_ IlOCJ16;ltHl1M 3HatIHT6JII>HO IlOJ3bIW8.6TOH Ha;zt0lltHOOTI> paoOTbI tI6JIOB0Ita, 

KaK npo~eooopa. ~ooonte roBOpH; _ :acHKOe Ha.pymeH~e .:at1ay~I>Horo:, : 

KOBTa.KTa B ct1c~eMe . 11 qe.n:o:aeK-9BM11 pa:sH0011J1I>HO: 00010 :a, paooTe •. 
' . , . ~ 

., -· ---, 
i 

:6 

\.. 
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Cpe'AH T0XH11qac1t11x npo6JieM oomeHHfl B8JKH00 M8CTO 8aHl1MaeT npo6JieMa 

fl3bllta. QqeBH'AHO, qTQ 'AJifl onepaTHBHOro B38JtMO'A0HCTBl1fl Tpe6yeTCfl 

KOMIIaKTHblli 11 eMKl1li CII0D;I/IaJil13MpO:BaH~blti fl3bIK, TO'C!HO COOTl30TCTByro- . 

mMtt Kpyry pemae1mx Cl1CT0MOH a_a'Aaq. vlcnoJI:&30B8.IU!8 l3bICOKOpa3Bl1TOrO 

yHHBepcaJI:&HOro fl3hlKa H8'AOilyCTHMO CHHlKaeT TeMn o6meHHH. BbICOKafl . . 

3g?g?0KTl1BHOCT:&: · 0It10T0Mbl 11 tI8JIOB0K-8BM11 no cpa:eH6HHIO C 

TP~t1D;vIOHH:hlM HCIIOJI},30BaHM6M SBM IlO'ATB6P'Al1Jiac:i=, npt1 IIPOB6'A6Hl1t1· 

HOCKOJI:&KHX :BH'A0l3 o6pa60TKH CII6KTpOM0TPl1'tl0CKO:iit l1Hc])OpMSJ4H,2, 6, 7' a/~ 

0CHOBHbl8 BOilpOCbl T8XH11Kl1 l338JtMO'A6HCTBl1fl 

'tleJioBeKa c SBM. 

B1,rnyan:i=,Hbl6 ycTpOttCTBa' CBfl311 'lJ6JIOB6Ka C 8BM MOlKHO paccMaTpH

:sai:r, ItaK onen;11aJI:&Hble SY,. O'Al'IHaKOBO 'AOCTYilHbI6 'AJ!fl qeJIOB8Ka 11 'AJifl 

8BM •. S8.IIOMl1H8lU16 B BYC H006XO'AVIMO M3-3a MaJIOrO C>bICTPO'A8iiCTl311fl 

npMeMa, oopaooTKVI 11 nep0'Aatt11 t1Hc])opMan;11M qeJio:aeKoM, a cnen;11aJil1-

a ~I,UI - lll3-8a H8'AOCTYilHOCTJ.1 MamMHHbIX SY tI0JIOl30Ity HJIH Hao6opoT • 

0'AHVIM pemeHJ.10M 8a'Aa'lJH COJ3M6CTHOH pa60Tbl 8BM III 'lJ&JIO:B0Ka 6bJJIO C>bl 

coa'AaH11e c:aaabl:sa1omero OBY, npe;n;cTa:sJimomero ne1t0Topy10 nepe1tpbtBaro

myroca qacTJ> HH'AHBH'AYaJI}JHbIX OSY napTH8POB. Ta.Koe 'Al3yxCTOpOHH00 

OSY 11 IlOB8PHYT011 K Ka.Jit'AOMY napTHepy CTOpOHOt:i, Il08]0JiffIDll\8i-i aallHCT:> . 

III C'lJI.1TbIBam,rn l3 . 'AOCTYIIHOti 'AJIH Hero c])opMe ( a.HaJIOrO]Oi-i K 'lJ8JIOD0KY, 

n;1,1cf)po:soi-i K 8BM) ~ J(pyrIIIM pemeHHaM MOlKHO CtJl1TaT:i=, C03'AaHHe "'Ay6m1-

pyromHx" SY, KOTOpbie IlOJIHOCTI>IO l1JII1 tJaCTHqHO OT06palKaIOT 00'A0PlKa.HH8 

l1H'Al'I:Bl1'AYaJII>HbIX 03Y napTH0pa.M B Y'AOOHOli . 'AJifl HHX g)opMe •· llaCTHbIM 
. ' . \ 

pemeHHeM MOlKHO CtJHTaT:o BYC, 11cnoJI:oayrom11e :a KatJeCTl3e HOCHT8Jifl 

31CpaH 8JIT, B lCOTOpbIX IlO'AXO'AfllIU'IM 000;zu1H8HH8M CP8'AC~l3 T6XHl'IlCH 

7 



I· 

H nporpaMMJ/Ipo:aaHHfl 'AOCTHraeTCfl HMJ/ITaD;I'Ifl 0:Sfl3Et:Baro~ero OSY, no 

KpaAHeli Mepe 00 CTOpOHbl qeno:aeKa. 

ITepe;n:aqa I'IHmOPMau1111 OT . SBM · K qeJio:se1cr c:eo'AJtITOH K aarmc11 

HHqJOpMartllIH Mannrnoi1 :S SY BYC JtI ee CtIHTmamno OTTy'Aa qaJIOl30KOM. 

Itla l1CXO'AHbIX 'AaHHbIX ( aKCII8pl1M8HTa.Il:&HbI6 'AaHHbI8, pasyJI:&TaTbl o6pa~ 

C>OTKH JtI T.II.) no nporpaMMe (Oill1CaHH0 H306paseHHH) :B MaIIIJIIH8 

' 
@opMMPyIDTCH JtICllOJIHHT0JI:&HbI6 KO'Abl 'AJ'IH 3allHCl1 3J10M0HTO:S l1806par~eHHH 

·(TO'l:IKH, 8HaK11,"D0KTOpbI) Ha aKpaHe SJIT. OHM CO'AepmaT a;n;pecHyro 

(KOOP'AI•UJaTbl)' tIIIICJIO:Byro_ (HpKOCT:&) JtI KOMaH'AHYIO (MO'A, peaKrtl1H Ha CK) 

HH@OpMan;1110 11 o6paayIOT <J?OpMaT H806pruit6Hl1H. OpraHl13ao;l1H g)opM11pona

Hl1H H nepe'AatIH HCIIOJIHHT0J1:&HbIX KO'AO:B 0Cyu\8CT:BJ1H6TCH 'A:BYMH OOHO:S-

Hb!MM CIIOC008.Ml1 /g/: • • 

a) q>OpMI1pyeTCH OT'A0JI:&HblH JIMCT H306pru1t0HJ/IH (JHII) - MaCOI'.[B HCilOJIHJII-

T0JII,Hb1X KO'AO:B H :e rpynno:eoM pe~HM0 Il0P0'Aa6TCH Ha BYC; 

6) Kal:tl-(bIH l'1CllOJIHJ/IT0JI:&HbI1.1 KO'A WOPMMpyeTOH l1 nepe'Aa0TOH 118 3BM 

·, l3 BYC HH'AllI:BH'AYaJI:&HO. 

Ha pHo.2 IlOKasaHa opraHH8rut£1H, II03BOJIHIOll\aH, coxpaHH:B OliICT,PO;zJ;8i1CT

l3l18 nep:aoro cnoco6a, caKOHOMHT:& tiOSY, qTo xapaxTepno- 'AJIH BTo.po:ro 
.,1-,~ ,, 

· cnocooa. 

Ilpm,IeHHIOTOfl TPJtI cnoco6a a;n;peCrut£1l1 3J10M6HT0l3 OBY BYC: 

. a) npOJ.13:BOJII,Hblti l3b160p 3J16M8HTa HOCHT6JIH (KOOP'AIIJHaTHaH 'l:18.CT:& 

LfCilOJIHJtIT8JI:&HblX ItO'AO:B IlP6'ACTal3JIH6T a6COJIIOTHblW a'Apec); 

6) 'AttW<l>0P8HrtJ/IaJIT,HbI~ l3bIC>Op O orpaH11qeHHbIM ruarOM (a6COJIIOTHblW a'AP80 

noJiytiaeTOH aJire6paJtitI0CKVIM cnomeHVI6M T8Ky~ero 11 a6COJIIOTHOI10 

~peca npe'Abl'AY~ero aneMeH~a); 

o) nepVIO'Al1tI8CKH~ l3bI60p C Il03J18M8HTHbIM.'AOCTYIIOM :S 38.'AaHHOM IIOPH'A-

1{0 ( aocOJIIOTHbiti ~pee C:SH3aH 6 Bp0M8HHblM vlHT8P:SaJIOM M0llt'AY 

HaqaJIOM paa:sepTKH H MOM8HTOM 8alll1CH). 

8 , 
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XapaKTGPHblM ;IJ;Jifi 3Y, OCHOBaHHhlX. Ea SJIT, fiBJifi0TCfl KOH8tIH08 

:speMfl ooxpa.H0HMfl aamrnaHHOi MlH»OpMa~I.Ut. OHO KOJieC>JI6TCfl OT· ;n;acair

l\Ol3 1irn1tpoce1tyH;n; ( o6bl'l!Hble oc1w1~:n:orpaCQ11tieo1t11a SJIT) ;n;o HeCKOJI:OKHX 

qaoo:a (sanoMvlHaIOUU·Ie SJIT) • B sa:m'lOMMOOTl1 OT :seca HH;ll;HK~l10HH:OIX 

'WYHK~HM 11 ;n;HHaMHKH OT06pruKa6MbIX_IIp0~60COB IIpH 8airnOH H606XO;IJ;HMO 
. . 

pemaT:o 11Jrn 38.'Aaqy pereHep~m1 (I0-50 r~), HJrn oT11paHHf.i aarrno11 . 

(nopfl;n;Ka ceeyH;z:(bl). HeKOTOpy10 paarpysKy II8.MflTM.9BM 11 KaHa.Jia OBf.1311 

;n;aeT np11MeHeHHe :eonoi.wraTeJI!>HbIX reHepaTopo:s (pnc ~I), Db1pa6aT1,maro

ITTL'IX I1CilOJIHHT8JI:0Hbl8 KO;ll;bl ·qacTO IlOBTOpf.10Mb!X rpynn 8JI6M6HTOB l1306pa

)It8Hl1_fl, KOTOpbI6 npe;z:(CTal3JifllOT 8JI8M8HTapHb18 8;l(l1Hk~~bl :B3aHMO;z:(eiioTIUUi. 

Ilpm.1eHeHt1e e5ywepHbIX SY O. KOC:B6HHblM ;z:(OCTynoM ;IJ;Jif.i 9BM pasrpYitaeT 

Maunrny :t1 KaHaJI CJ3f.1311 np11 pereH·ep~vm, HO OVIJI:OHO .aarpyiK8.8T ·SBM 

13 npo~ecce :saal1MO'A6i1CTJ311H (copTHPOJ3Ra, nepeaam•W:O MaOCl1l30:Br. 

ITepe~aqa HHffiOpMaUMH OT tI0JIOJ30Ka K SBM npo11cxo;n;HT np11 

sanHc11 aHaJioronoM 11HcJ?OPM~11 tieJioneKoM :e SY BYC 11 ee otI111T1,maH1111 

O!I!Ty;z:(a 8BM. B nac~Of.ill\60. :apeMH ;n;eJiaeTOfl, B OCHOBHOM, · 11:MHT~MH ec

T0CT]6HHOM T8XH11KH sanHcH 11HcTpytieHTOM nno;n;a (~B) Ha Hoc11TeJI:o 

(a1tpaH). IlpH 3TOM npHM8Hf.18TOfl TeXHHKa npffMOM aaIIHCH - oJie'A 

m1my~ero J/IHCTpyMeH~a ( oneTonoftt 1tapaH;n;am, Jiytienoe nepo) IlOflBJifleTOfl 
. . 

B M0CT0 ero KOHTaK'ia C HOCJ/IT0JI8M, HJIJ/I KOC:S8HHOH 8allJ/ICH- CJie;n;Ha 

nno~8.'AJ/I l1306pruK6Hl1fl Il0flBJIH0TCfl B pesyJIL~aTe yc~OBHblX MaHHilYJI~J/IH 

vlB (nJiaOTMHKa PAHL(, KaTaIO~M'!wcH map11~, KO'AJ/IPYIDUU1H p1,1tiar:1MbIIIIIta11
)(

1~:l. 
·8an:vror, J/IH(]OPM~I.111 Ha 3Kp8.H OC~HJIJIOrpa(]a 'C!6JIO:B0KOM ~OJKHO paccMaTpHi· 

:saTL Italt O;z:(HOBpeM8HH00 (B MacmTaoax peaKqHw 'C!0JIOB8Ka) BblIIOJIH0HH0 . 

Tpex c»YHK~11i1; 

a) cJ?OpMt1pOBaHl16 KOOp;z:(HHaTHblX KOltO:B IlOXOllt6,HHHliB Ha 8KpaHe 

(npoqecc KO;n;Hpo:a1t11); 

:IO 



6) n_epe;n;aqa Koop;n;1-rnaTHbIX KO;ll;O:S B SBM ( CtII1Tb1:Bam1e' MalllitIHOit); 

:a) OTO6pruxemrn CJ16;ll;OB IIIB Ha IlJIOll\8.t{IlI ItI3O6prurteHllifi (llIJIJI103llifi 

6CT0CTB6HHO:ti sanHCIII tI0JlOB0KOM). · 

· IlpitI sanIIIOllI MHWOPM~IIIIII tieJio:aeKOM pemaioTOfi, KaK npa.J3IIIJIO, 

· ;rc:aa TIIIIIa sa;n;atI: 

a) pe;rcaKTitIPOBaHitI0 oopa6aThll3a0MbIX MaCC1'IBO:S llI . 

6) Jrno;n; (KOHCTPYitIPOBaH1'I0) HOBhlX MaCCitIBOB. 

Ooe sa;n;atIM MOJICEO peaJI1'13OBaTI> IIIB TI,1.tna CK, XOTfl :STOpafI sa;naqa pemaeT: 

. Cfi 6oJiee. npOCTO np:&-IM0H0Hl10M T6XHli1ItM KOC:B0HHOtt sanllICitI (Hanp. 

nJiaOT~HKl1 PAH~). Pe;n;aKTitipo:saHIII0 npoCTO ocymeoTDJifl6TCfi npitI 

npepbrnamm npo~ecoa L1ao6pruKeHitifl c:wrHaJIOM OT CK B MoMeHT no;n;o:aeT-
. . 

KitI yKaaa1rnoro CK aJieMeHTa. ItlHcI?op:r.m~Itifi 06 a,n;pece H Ko,n;e aJieMeHTa 

HaxO;n;ItITCfl B CJIO:ae COOTOflHl'Ifi SBM np11 npepn1:saHI1ItI. B:so;n; HOBblX_ 

Maccvrno:a ( pvw·o:saH:we) · CK npe;n;nonar.aeT ritI6~oe a:aT0MaTL1tieoKoe 

qepe;n;o:aaHitie cne;n;yro~ItIX pelltL1MO:s paooTu: 

.a) IlOitICK IlOJlOllt0Hl1fi ItlB Ha 8KpaHe npitI IlOMOmllI KO'AllIPOBOtIHOl.1O MaCCIII:Sa 

(KpecTi1nanotrKa11 , 11ManeHI>mtw11 pacTp llI T .n.); · . . . 

6) CJ10llt6Hl16 sa IlOJIOJIC6HIII0M ·ItlB llI p!.1~~:aa~Me ( c:aoe:ap~Me_HHafI nepe;n;aqa 
' 

Koop;rc11HaT CK :a 8BM); 

· :s) (l?MJII>Tpa11;1u1 11 cuporo 11 Maccv1:aa Ko;rco:a ItI 9arr11IcI> VIX 13 SY SBM. 

f!3n!K ootgeHitifI ooecnetI:vrnaeT ;n;eJIOBOf.t KOHTaKT. M6lrt;n;y. SBM 
', 

llI tI6JIO:S6ItoM B npo~ecce l1X COBM6CTHOW pa60TI,H Sa;n;atIItI, pemaeMbI6 

:Sbltit'lCJll1T6Jl!:>HOt-i CvIOT0MOit. 11 8BM - tI6JIOB0K11 ' xapaKT6pM3YlO':COfi HaJivitIM

eM OOJI!:>illMX l1H~OpM~L10HHb1X MaCCitIBOD, ItI qeno:aeKy, KpOM0 sa;n;atIItI 
. . 

pacnosna:aaHitifI o6paao:s, np11xo;n;:t1TCfI pe;rcaKTitipo:saTI> cyll\eCTBYID~Itie 
. . 

l1Jll1 oos;n;aBaTI> HOBbl6 MaCCI1BbI. Ilp:vr pasro:sope 'tl0JIOB0Ka C 8BM npm,m

BO'Al1TOfI, KaK npaBl1JlO, BbI'A0JI0Hvie o;n;noro I1Jll1 H6CI{_OJI~_KitIX 8Jl0M0HTOB 
'. 

rpacI?HtiecKoit ItIH~OpMan;tn'.t 11 aa;n;aHitie ycno:amti ;ztJifI 11x ;n;aJII>HetiIIIeit 

II 



oopaooTKI/I 8BM. IlOSTOMY fI8blK o6meHJ/IfI J3KJIIOtiaeT .. :a C00H ,'A:Ba TI/Illa 

CP0'AOTB BblpaJit0HI/IH: 

·. a) rpacpI1ItiecK11e - npm.me 06pameHv1e 

(npH IlOMom~ J/IB THna CK);. 

-~ •ii; 

K 3JI0M0BT8.M I/I30{)J)_rurceHJ/Ifl 

d) OL-'IMBOJII/I't!0CKIII0 - 8a'AaHH0 onep~Mti (npPI Il0MOUU1 JII06oro J/IB). 

EoTeCTB0HHOCT:& fl8h1Ka o6meHHfI (no KpatiHeti Mepe co CTOpOHbl 

~0JIOB0Ka) npIIIBO'AL-'IT K I/IHTepnpeT~I/IOHHOMy xapaKTepy ero I/ICilOJI:&30-
. ' . 

Bainrn: (:a MaCmTa6ax pe~III:ti 't!0JIOB0Ka). 8TO Bbl3BaHO H000XO'AllIMOOT:&10 .. 

ocyineCTDJI0HJ/Ifl HenpepblBHoro J3I/I3yaJI:&Horo KOHTaKTa IlPI/I B3aMMO'A0MOT

J3I/II/I M Il0Bblill0HMfI Ha;z:(0:l!CHOOTI/I pa60Tbl.qeJIO:B0Ka (KOHTPOJI:&, IlOMOII(:&, 

IlO'ACKa3brnamrn). CymecTJ38HHbl?.l npenHTCTJ3I/I0M Ha nyTI/I HCilOJI:&30J3aHMfl . . 

ymurnpCaJI:&HblX anrop~TMM't!6CKI/IX flShmOB fl:SJifI~TCfl .Manblftt OO'I>0M Il8.MflTH 

I/ICilOJI:&ayeMblX·MamI/IH M MaJiag CKOPOCT:& TpaHCJiflUIIII/I. TioaTOMY HOBb10 

rpaWI/ItI0CKO-CHMBOmitI0CKI/I0 fl3bIKI/I B3aI/IMO'A0MCTJ3Hfl pa3:SI/IBaIOTCfl B 

CJI0'AYIDmMx HanpaBJI0HHmc: 

a) YE:t'IBepcan:&Hhl:ti IlO'AXO'A. TiocTpOeHv'I0 onepaTopo:s O noMom:&10 CK Ha 

tiaCTvl ,mpaHa SJIT, J3fil'A0JI0HH~:ti 'AJifl ~opMMpOBaHllifl npe'A]lOiIC0HHi1 (Ha 

l1I806pru1cae1.rnx no oqepe'AllI OilI/ICKOB MOp@OJIOrHtI0CKvIX SJI0M6HTOB onepa-
TOpa)l121: · · · · 

6) cnauI/IamrnHpOBaHHblti ~O'AXO'A- Bhl'A0JI0HH0 SJI0M0HTOB Macc:vrna 

'A6JiaeTCfI C nm.rnm:&ro CK, . a 8JI0M0HTapHb10. 'A0li0Tl3Hfl Ha'A HllIMli -

. nvr6o c. noMOII(:&IO TT, 'PK H :r_.IJ. /II/, JIHC>O TOJU,!\O trepes TOT :llte. 

·121 CK • 

B cnyqae I/IHT0HCI/IBHOro HCilOJI:&30J3aHHfl CK cneu11aJII/I3:v.tPOBaHHblti 
, 

fl3bm CTaHOBMTCfl oco6eHHO rllI6K:v.tM npMM0HMT0JI:&HO K onpe'A0JI0HHOMY 

Knaccy 3a'AatI. CnHCKH 8JI6M6HTapHblX 'A0MCTBI/IM CM0HflIDTCfl no XO'AY 

. 06pa.00T1c:v.t' 't!TO n08:BOJlfl0T onepaTllIBHO npHcnoca6~BaTI> fI3bIK K 

o6pa60TK6 Krult'AOro KOHKP6THOro B~'Aa 'AaHHblX. 

" ·,,°" ·, 
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0'AHOBP8M8HH08 Bb1IlOHH8BHe B8CK0HDKHX aa;zi;aq B npoueoce 

B8fil'lMO~ettcTBHH (pereHepa.n;Hff9 aanHCD HH~Oplla.n;HH qenoBeKOM, ~blnon

H8HH8 3.~a80B noTp86HT8JUI) Hym;Lta8TCff B opramrnagHOHHO~ npor-pawe 

THila '11 7-{HCileTqep" (:lJ;} (pHC. 3), ycTaHaBHHBa10mett nopH;ltOK paC>OTbI 

aTHX "saKa8trHKO:S11 ( p11c .2). llx o6cnyx11BaHH8 B pexrnMe npepblBaIUHI 

o6ecneqHBaeT CJI8'AYIOntaH qacTD (2). PesyJibTaTOM ee pa60TbI HBJIH8TCH 

o6pameHH8 3aBbillORH8HHeM KHHTepnpeTaTopy (M), KOTOPblli l-1M88T 

npHMO~ ;ltOCTyn K 6HC>JmOT6K8 CTaH;ltapTHWC nporpa.MM (BCIT) H qepea 

KOMMyTaTop (K) - K JIHCTaM H306prurteHHff .cneKTpa (JIM-C) 11 yqacTKa . . 
(JIM-Y). BbI,1taqa peayJibTaTOB pa60Tbl 8BM 'AHH qeno:eeKa npOHCXO;ltHT 

qepea perHCTP BH~O'Aa (PB) Ha OCUHJIJIOrpa~ (BO) HJIH UH~poneqaT8.IO

mee ycTpottcTBO (UITY). Pacnpe'AeneHHe WYH~HOHaJIDHwc npHOPHTeTOB 

cne;rty10mee: CK, pereeepa.n;HH, Bhiqv1cneHHe no saHBKaM (~oHoBrur aa:zta

qa). HeCMOTPff Ha npOCTOTY nocTaBJI8HHOti 3a;ltaqH (1t1CCJI8;lt0BaHH8 BYC) 

H CKPOMHOCT» T8XHHqecKHX cpe;ltCTB, B CTPyKType nporpa.MMHOro 

o6ecneqeHMfi ;ltO:BOJil>HO OTqeTJIMBO BblCTYil8.IOT H npaKTHqecICH pemaIOTCff 

OCHOBHbI8 npo6JI8Mbl MynbTHnporpammpoBaHHff. 

OcgHnnorpacp co c:eeTOBhIM Kapau;gamoM (OCKL 

06ll{l-1" BH;lt OCK noKa8aH Ha PHC.4. BO Bb1IlOJIH8B Ha Tpy6Ka c 

3JI8KTPOCTaTHqecKHM OTKJIOH8HH8M nyqa 3I]033B, 06na;rta10meM ;ltOCTa

TO'qHO 6onbmo« pa6oqe~ no:eepXHOCTblO SKpaHa, cpe]tHett ;ltJIHT8JIDHOCTblO 

nocnec:aeqeHHH. B 6noKe pacnonomeebl ;Lt:aa O;ltHHaKOBhIX ycHnHTenH 

OTKJIOH8HHff nyqa no :aepTHKaJIH H ropH30HTaJIH. 9TO 'AByxKaCKa'AHbI8 

ycHJIHT8JIH IlOCTOHHHOro TOKa C K03!W)mUH8HTOM YCHJI8HHff OKOno 400, 

:epeMeHeM HapacTaHHff OKOJIO 5 MKC8K H JIHH8~BiilM yqaCTKOM BbIXO;ltHOtt 

xapaKTepHCTHKH OKOJIO 300B. YcHnHTanH BhIIlOHH8Hbl Ha· naMnax Tmna 

I4 



P11c.5 YtiaCTOK cneKTpa. Gl1Ml30JibI. MacmTa6Hafl JIHHHH. IIepe:zt puco-. 
BaHJ,i8M "naJIOtIKa" HaxO:ztHTCH B Haqane Bb1A8JI8HHOI'O yqaCTK8o 
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P11cyHOK nu pacTpy 64 x 64. 



6H2II 11 6ITI4Il. CJJeToJJott ·1tapam:iam (s;n;ecI, OH oq>opMJieH D JJ~e 
'· 

. IlIIJCTOJieTa) COCTOHT 118· ;n;ropa:ne:aoro CJl0TOHenpOHlUJ;aeMoro l\Olleyxa 0 
~ . '. 

' . . 

·~TOHICVIM ,oKOJIO O ,5 MM ,~IIJJIIIJH'APIII'<!0CK11M 0Tl30PCTIIJ8M B nepa;n;uei1: KOHHtiec-

ICOi1 qacTIIJ. BHyTpIIJ KOlltyxa q>OTOKaTO'AOM l\ OTJ38POTHIO paonOJIOl'lteH 

· cf?OTOYMHO~KL'IT6JII, THna <1>9Y-60. )ieJUlT0JII, HanpIDitem-HI IlIIJTaHHfl (J)9Y 006-

paH J3 pytIK8 CK. TaM ~e HaxO;n;HTCfi KHOTIKa (no;n; KYPKOM) ynpal3JI8Hl1fl· 

TpHrrepoM 0.1\HO~paTHoro :BKJI10tieH11a CK. CxeMa ynpa~~eHi-lH 06ecn~1.mDaeT 

mrnxpomrn~HIO OC~HJIJIOrpaq>a C SBM B peJKmJe Jlbtl36;Lt6HIIJfI ;itaHHbIX Ha OCI{. . . 

0THOCHT6JII,HO IIJMnyJII,OOB CIIJHXPOH113~11ij, CJI0'AYIOll\liX C tia9TOTOtt OKOJIO 
. . . ' 

40 Kr~,c H806XO;LtHMOH 3a'A6PlKKOM,l3hICTaDJiflIOTCfl HMIIyJII,ChI no;itOB6TK11 

J3 EO 11 11MilyJI:OChI ynpal3JI6Hl1fl Marni-mow ] MOM0HT npephIDaHHfl no CJ1lrH_a

JiaM OT CK. ·Mso6pru1teH11e Ha 8KpaHe EO _o6paayeTCfl E pesyJI~TaTe 

npeo6paao:saH:t1fl ICOOp;it1-rnaTHOti l1Hg)OPM~:VU1I, oo;itepJitautettca B. KruK;zJ;OM 

nepe;n;anaeMOM Ha. SBM CJIOB8, B HanpHJIWHHe OTKJIOH8HHfl Jiyt:ta Tpy6K:t1 

11 no;n;CB8TICIIJ Jiytia B MOM6HT ;zJ;OCT:t1~6Hl1fl ycTaHOBVl]fil6rooa 3HatI6Hl1fl 

H~PIDK6H:t1fl Ha BhIXO;ite YC11JIIIJT6R~li OTKJIOH6Hl1fl. TaKIIJM o6pa30M, 11806pa-· 

-~e.~110 oopasyaTCfl k'I8 IlOCJie;zi;o:aaT6JII,HOOT11 IlO;zl;CB8tI6HHbIX TOtieK. 

:U:t10Kp6THOCTI> H306pruKeH11fl 8a'Aa8TCfl paspfl;itHOCTI,10 11CilOJII>3Y8MbIX 

~11q>po-aHaJioroJJwc npeo6pasoBaTeJie~. B ;n;aHHOM cJiy-qae o6a UAII 11Me10T· 

no I2 _paapfl;zl;O], 11 MaICOJtlMaJII,HO l303MOlKH_afl ;zl;llJCKpeTHOCTI> pa1ma 

4096 X 4096. B salmCHMOCT:t1 OT YCJIOJltd1 3a'AatI11 l1306prurt~Hl18 npe;zi;-

.. C~aJ3Jifl0TCfl JI1100 :B BM;ite,rpacf?11Ka (pHC.4 11 p~c.5), JI1100.B_:Bl1'A0 

pacTpa (p11c.6). B H0KOTOpbDC OJiyt:taflX MoryT 6hITI> IlOJiyqeHa·11 1130M0T~, • 

Pl1tI8CE118 11306par~eH11fl. 

Bo DpeMfl pa<50ThI, HanpmJiep, np1,1 oc5pa6oTICe cneKTpa, noiiasaH-;- • 

HOro Ha PHO. 4 MJI11 p110. Sr , onepaTop ( (Dl13:t1K) o~eH11:aaeT npe;zi;-
. \ 

CTal3JI8HEYIO 0MY 11Hq>OpMan;mo, :SbI611paeT,\l1HTepecy101]\liH er9,,-ytiaCTOK H 
. . 

oopa6aTJiBaaT ero. IIp11 aToM OH noJiI>syeToa CK, yitasa:aaa HM Ha 
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P11c.7 

!JET 

BCCCTAHOB.'!E
HHE H ruxo.n 
H3 IIPEHJB. 

Bxo.n B 
IIPEruBAIUIE 

HACTR>ll!(A 
MA::CllBA JWl 
HOOEP A;;'.Eillfl 

J!.A. 

JJ.A. 

,'()H.lHR>BAHHE 
H IIO(WII{JI. 
3A.'IBltl1 

HET 

HET 

IIPJJOJimfilE 
H3>EP/Q:lml 

CxeMa nporpa.MMhl pareHep~MM M perMOTPB.UMM SruIBOK OT CK. 
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rpaHHqbI yqacTKa o6pa6oTKH MJIM 'APyr11e ToqK11 rpag)HKa H ynpannmonme 

Cl1MBOJibI, noKa3aHHLie Ha p11c. :5 nnepxy. lleiiCT:SHe CK OCHOBaJJO Ha 

TOM, qTo CBeToqyncTB11T8JII,HLIH 8JI0M0HT J3 HeM pear11pyeT Ha l1MnyJII>C

HYIO DCnLIIllitY JIIOMMHOcj)opa :a MOM0HT no;n;CB6TKL1 Jiytza /I3/. 8Ta BCIIhllllKa 

,'Zl;JIVITC.fI. OI(OJIO 5 MKCSK H MM00T illHOJieTOBhl1ii q:aeT. 0CTaTOtIH08 noc.ne

c:aetreH116 He ;n;ai{CTBY8T Ha <I>SY. tITOC>bI HM8TI, :SOSMOiitHOCTI, :S 11 JIIOOOM 

MOM8HT 11 oopaTMTI,C.fI K JIIOOOti TOtIK8 11so6p8Jl\8HM.fI, H806XO,'Zl;l1MO t trT96H 

Kaiit'ARff ero TOqKa nepHO'AMtieCKM no;n;cnetznnanac:r, c onpe'AeJieHHOM 

tiaCTOTOH. I1p11 CI{OpOCTM BHB6,'l.1;6Bl1ff 40'TbIC. OJIOD. :B ce·K-:S rpag)mte·, .. 

'AJIMHOH :a 4096 ToqeK, KaJK;ZJ;a.fI TOtIKa nO'AOB6tIMBa6TC.fI IO pas :a ceK, qT0 1 

BnOJIHe ;n;ocTaTOtIHO ,'Zl;Jlff HCnOJII,8O:SaHM.fI CK 6ea BH'Al1MOH 88.'A8PmKM pea.K

q1111~ SJI6M0HTapHOH peaKqHe1ii Ha CK ffDJiff6TCff no;n;c:aeTKa yKa8aHHOH 

T()q.Itl1 C SipKOC~I>IO, C>OJI:&llleii,-'tzeM 'APyI'H6 (MeTKa TOtIKl1., PHO~ !,6·,.) .CI{ 

pear11pyeT Ha Kaiit;n;yro no;n;cneTey, Ho cHrHaJI 11a KaHaJia wSY nocTynaeT 
. . 

:S SBM, eCJil1 npe;n;:aapwTeJII,HO (nepe;n; y1maaHH8M HY,ltHOH TOtIKM) OWia 

HeJitaTa KHOIIIta. (KypoK). IlpH STOM pemMM pere1rnpq.qHH npepbIBaeTCfl no . 

. CvlrHaJIY OT CI{, M CJIODo·, OOOTB8TOTBy1omee yKaabUJaeMOH T0l!K6, 
' , 

sanm.nmaeTO.fI. ~ CB060'AH06 . OT pereH6Pal\l1H Bp6Mfl 8BM aHam1a11py_eT 

CO'A6PlitaHl16 Tpex cneqMaJI:&HblX (Mapm1pOBOl!HhlX) paspfl;IJ;OB STOro CJIO:Ba 

11 npOH3BO'Al1T Jil160 M6TKY TOl!KH (np11 yKa8aHI111 Ha TOl!KY rpa~11Ka), 

JI1160· nepe'Aaqy ynpa:aJieHMfl (np11 y-KasaH1111 Ha To'qey c11MBOJia), Jit160 

HMl!ero He ;n;eJiaeT (npM yKaaaHHM Ha MacruTa6HHe ToqK11) H nocJie sToro 

B08Bpama~TC.fI K rrpo;IJ;OJDK6HHID pereHepaq1111. Ha p11c.7 IIOKasru-Ja 6~0K

cxeMa nporpru..uw npepbIDa.HHfl no c11rHaJiy OT CK 111 o;n;HOKpaTHOit nepe'Aaq11· 

.. 11 aan11c11 I1H@OPMarJ;l111 Ha 8KpaH OT SBM:., Bp6Mff Bl>IIIO~H0HI1fl TOH l1JIH , .. 

MHOi'.t no;n;nporpaMMiiI odwrno He npen~mae

0

T O,I ceK, Ta.K ~;o y onepaTop~ : 
I 
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Ka~'AOMY Ol1Ml30JIY Ha SKpaHe (pl'Ic.5) COOTB6TCTBY0T onp0'A8JI0H

Hafl IlO'AllpOrpa.MMa. Mx KOJIJilqeCTBO 11 CO'A6P~aHJII0 B Ka~'AOM CJiyqae 

OllP0'A6Jlfl6TCfl CTPYKTypoll npouecca oopaooTKJII pa8JIJIIqHb1X Bl1'AOB 

I1Hg)OpMS.UI1lil ( p~c .• 4 :£II p:vm. 5). 06pa60TKa Oil6KTPOM6TPHlI6CitOi1 lilH(DOpMa~ 

uvrn flBJlfl6TOfl THillillIHOH 'AJlfl 8a'Aaq, P0'AaKUI10HHOro THna, T. 0. onepaTO-. . 

PY IlP0'AOCTal3Jifl6TCfl H800PWK6Hl10 cneKTpa (MaCCHB 'AaHHhIX), H606XO'AJII-

1'.Ui10 OHMB()~bI M BCilOMoraTeJI&Hafi HH@OPM8Ulilfl. Ha PI10 ~8 IlOitaaaHa 

6JIOK:-CX6Ma tiaCTH nporpaMMhl o6pa60TKI1 aimJIHTY'AHhIX () - cne~TPOB. 

. ~aHHafl l!~CT~ OTHOCHTC~ K ~Tany o6pa60TKH HaJIOl!t6HHblX JililHliH cneKTpa 

.( paaJioateHl'Ie). CymecTBeHHhIM ero MOMeHTOM flBJiaeTCfl pyqHoe 

,, ( O IlOMOUU>IO CK) p:vtCOBaHH6 qJOHOl30H KPHBOH Ha BbI6paHHOM yqaOTK6 

oneKTp/8/. : PHCOBaHHe· flBJifleTCfl_ BBO'AOM HOBoli HHq>OpMa.I:(HH ~ 8BM III 
I 

o6ecnetivrnaeTCH cooT:aeTcT:ayrome~ :aeT:a:FJ10 nporp~bl. Ha pt1c.S noKaaa- • 
• 

. HO I1CXO'AH06 IlOJIOl!t0Hlile KO'Al1POBOtIHOr~ 1.mcc11Ba ( "nanoqKa") nepe'A 

· EaqaJIOM p:vtOOBaHJIIfl. rpaHI1UbI yqaoTKa yme IIOM0l!6Hbl. Ilp:vtMepOM l1CIIOJI:0-:. : 

aoBaHHfl 'Apyroro annapaTa pHCOBaH:vtfl (pHconaH:vie no pacTpy) MOllteT 

cnyimT:FJ PHC.6. B 'AaHEOM CJiyqae PlilC_OBaHl16 CBO'AWTCfl TOJI:F,KO Ii M6TK0 

TO'tl6K pacTpa. 

B 8aI\JIIOqeHJII6 CJI6'AY6T IlO'AqepKHYT:FJ, 'tITO o~epaTop paooTaeT · 

C aHanorOBbIM OT06pruK6Hlil6M l!l1CJIOBblX 'AaHHhIX, XPaHflll\JilXCfl B onepaTlil:B-
. . 

HOM SY 8BM.· Tpe6oBaHJiUI K TOqHocT11 UAII onp·e·'AeJiffIOTCfl, rJiaBHbIM 

o6paaoM, OTpeMJieHvteM nonyq11T:FJ xopomee HsoopruiteHHe (6ea paapbIBOB 

11 HaJIOl!t6HI1li) npH 6orimoM q11one TOqeK. MM6fl 'AJIIORpeTHOe ToqeqH00 

JII806paJI6HVIe, onepaTop MOllteTj C IIOMOUU>IO CK o6paTHTJ:,Ofl Ii mo6oft1 ero 

TOqKe. Ilpt-1' STOM tiaOTO He HM88T ()OJI:FJmoro 8HatI6H1'Ifl paapemaromafl 

onoco6HOCT:F, OOUJIIJIJIOrpa@a, T.K. OOWIHO Ha ropH80HTaJI:F,HHX yqaoTKax 

OII6KTpa TOqKJII pas6pOC8.HH aa CtieT 11 CTaTJIIOTHKH;1a l3 IlHKax TO'tl8Ii 
• . . 1-~ .. 

HeMHoro l1 0Hl1 OTOTOflT 'AaJI8KO. l1,pyr OT ;n;pyra (p110.·i~_'. ) • 
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I{pOM8 Toro, TO'tIH00 Ha:Be;ztemrn CIC Ha KaKYI?-TO TOtIKY 06JierqaeTCfl_ C 

noMom:&ro 8JI0KTPOHHOrol5/ · l1Jllf OilTM1!0CKOrO npMn;eJia. B nepBOM · 

cny11ae np11 Ha:ae;zi;eH:t1III srucBaTW3aeMaH KapaH;ztamoM TOtIKa JIM6o paaMLI

naeTCH B IlflTHO·; JI:tJI6o B filTPVIX, JIMC>O npe:apamaeTCfl 13 KP8CTtUt. 

Bo :STOpOM CJiyqae ·(1rnr;zta CK l3bIIlOJIH8H :a BM]l;e· C:B6T0l30;Ita) .no qaCTl1 

O:B8TOBO]l;a l18 EO Ha SKpaH npoeKTMpyeTOfl IlflTHO o:aeTa, KOTOpoe 

Ba6JIIO;ztaeTCfl onepaTOpOM Ha no:aepxHOCTl1 JIIOMl1HOillOPa M 06JierqaeT aa

x:aaT HY~HOM TOtIKM/I4/. . . . 

J(aHHbIM :aapMallT OCIC l1 ero . nporpaMMHoe o6ecneqeHl10 pacctrnT_aHbl 
I • • 

Ha SIWnJiyaTan;Mro Benoope;ztCTB6HHO. :B08JI0 9BM, M, XOT~ OOHOBHafl 

qacT:& pa60TbI onepaTopa npoTeKaeT aa nyJI:&TOM OCK, OH MOllteT 

l10IlOJI:&30BaT:& l1 nyJI:&T ynpaBJI0Hl1fl, l1 netiaTaromee ycTpOllOT:BO SBM. 
• ' i • 

Qqe:al1]l;HO, 'CITO 06JiaCT:& npl1M0li0Hl1fl OCK He orpaHM'tIM:BaeTOfl 

TOJI:&KO oopaooTROli Oil6KTPOM0TPl1tI6CKOli IIIHillOPMaD;Ml1. Bea;zte, r;zte. 

TpeoyeTCfl III l1CllOJI:&8y6TCfl rpaWM'tI0CKafl l1HTepnpeT~Mfl 60JI:&IIWX 

tI1'ICJIOBbIX MSOC1'IBOB, l1M0IOmMX H8 TOJI:&KO ;Ltl3YM6pBbli1: OMblOJI, 'AaHH08 

ycTpbMCTBO MOlK0T. 8Hatil1T8~I>HO ynpOCTJ/ITI> o6pa6oTey H IlO:BblCHT:& 

s<MeKTHBHOCTI> pa6oTiii KaK SBM, TaK H qeJiol3eKa. 
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B illKone OIIIHIII no npHMeHeHHID SBM B scmaqax 8KCnepHMeHTan~HOH 

@11a11K.t1, npoBe,11;eHHOH c 5 no I9 MaH I968 ro,11;a B r.AnymTe., C>btnH 
, . 

npo~HTaHbt cne,11;yrom11e neKUHH: 

"-· 

M.r.MEIUEPHKOB (OIIIHIII) BB0,11;Hble aaMeqaHHH 

I. 9BM H nporpaMMHaH opraHHaag11a HX pa6OTbI 

r.III.3ABIIIHKIIIH (OIIIHIII) 
SBM B. acmaqax SKcnepHMeHTan1>HOH @H3HKH 

E.IT.KAJIIIIHIIIqEHKO (OIIIHIII) 
CTpyKTypa COBpeMeHHblX SBM 

A.A •. KAPJIOB (OJ/'illW) 
CJlC-I604A vi opraH11aa14m1 :a:ao,11;a-BW3O,11;a Ha aToi Maui¥[~1L .. -

.. -• -.-~-~ ,.. ... "" . -.... --,~.... . ··-··--~., ~ . 

B.H.ITOJIHKOB (OIIIHIII) 
Bonpocbl conpIDKem1H 8BM C BHefilHHM 06ppy,11;c>BaHHeM 

}l.JIOP}l (UEPH, lliBeHuapHH) 
IlpHMeHeHHe MMbIX SBM B a1ccnepHM0HT8X Ha nHHHH . 

C.C.JIABPOB (BU AH CCCP) 
COCTOHHHe 11 nepcneKTHBbt paaBHTHfl MaTeMaTHqecKoro o6ecne~eHHH 9BM 

·I 

r.M.KA}lb!KOB (OWHIII) 
XapaKTepHcTmm SBM Knacca BSCM-4 

IT.3AHEJIJIA (UEPH, lliBei114ap11a) 
CHcTeua MamHH UEPHa 
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H.H.rOBOPYH (OIIIHIII) 
C11cTeMa MaTeMaTHqecKoro o6ecneqeHHR SBM BSCM-6 
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0 npoeKTe nponaH-<bpeOHOBOH Ka.MepH CKAT. 

26 

':__:___,:,.~---• -~--· 

' 


