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MaoroKaH81lbllhIO H3MepHTenbHbIC CHCT0Mbl, npHMSHSle~ 'l,Te 

c6opa H H8KOnneHI:UI 3KCnepni 1eHTllTI,HOI1 nnQop: 18UHH, T8KH8 KaK MHOroKaHanbHbie ananuaa

TOpbl napaMeTpOB IIMnynbca, o6na)la!OT xapaKT0pHblMII CBOi!CTBaMII cneu11an11a11pOBaHHOl! umj,

POBOll Bbl'IIICnllT0JlhHOl! MaWIIHbl C qlllKCIIPOBaHHOil (. BCTp00HHoil') nporpaMMOil pa6oTbl II 

onepaTIIBHblM yCTpOilCTBOM HaKonneHIISI, B 6onbWIIHCTB0 KOHCTpyKUIII! Bb!IlOJ1H0HHOM Ha <jiepp11-

TOBblX cep)l0'1HIIKax
11 

• 
2

• 
31

• Oco6eHHOCTII IlOCTpOeHIISI II IICilOJ1b30BaHHSI T8KHX 113Mep11T0llb

Hb!X CIICT0M npllBOllSIT K Heo6XO)lllMOCTII Bb!BO/la 3KCnepHM0HTallbHOil 11HqlOpM8UIIH B q>OpMe, 

npHrO)lHOI! )lllSI npeAB8p11T0llbHOil OU0HKH (rpaq>mm, rncTorpaMMbl, UHq>poaoii MaTepHan H T. n.) 

H )lllSI 11ocne)ly10weil MaTeMaTll'10CKOll MaWIIHHOll o6pa60TKII (HanpllMep, aanllCb Ha Mar}IIITHYIO 

ne11Ty, 11ep¢op11poaamie, 1111¢pone'laTb II T. n. ) • C 3TOI! uenbIO np11MeHRIOTCSI M0T0llbl, TT03B0-

m110w11e Ha COOTB0TCTBYIOW0M Tllne HOCIITenn aan11caTb naHHbl0 unn uonroapeMeHHOro xpaHe

HHSJ H nocne.uy1omero C1iHTb1B8HHSJ npH BBOne HX B MBWHHY, 8 TBKn;:e HOBble MSTOAbI CB513H 

3KC110pHM0HTanbHl,IX CIICT0M C Bbl'IIICnllTenbHblMII MaWIIHaMH - M0TOllbl arperaT11poaamrn 

aBTOl!OMHO pa60Ta10w11x CIICTeM II Bbl'IIICnllTenbHblX MaWIIII B 0llHHblil KOMnneKc
14

• 
51

• 

Bb!BO)l 3KCnep11M0HTallbHOl! llllq>OpMBl!IIII 113 113Mep11Tenbl!b!X CIICT0M IIM00T pnu oco6en-

HOCTeH'., CBSJ38HHbIX, npe)K.Ue acero, C 6onbWHM 06'beMOM 3TOH nmpopM8UHH, C Heo6xo.on-

MOCTblO ea Bb!BOU8 BO apeMSI nponomJCa10werocn Ml!Orlle qacbl 11n11 cyTKII 3KCnep11M01!Ta 

( B nayaax Men<uy cpaBHl!T0nbHO Henponom«IITenbllblMII SKCTT03111111SIMII), a TOK>Ke C BBOllOM 

3TOil llllq>OpMa111111 B Bbl'IIICn11TenhHYIO MaWIIHy. C uenbIO 31plp0KTIIBHOro 11cnonb30B81!11SI pa6o

qero apeMSHII 3KCnep11M0HTanhHOro o6opyuosamrn K annapaType Bb!BO)la UOHHblX npeUbSIBml

lOTCSI 110Bb!W01!Hbl9 Tpe6oaamrn nonroapeMeHHOil HauexrnoCTII pa60Tbl II 6b!CTpoueiiCTBIIH. <!>op-

Ma npencTaBneHIIH II 38TTIICII Bb!Be)leHHOll IIHq>OpMallllll ll0/1)Kl!a 6b1Tb HaH6onee np11ronHoii II 

yuo6!!ol! )lnH nocneuy10weil o6pa60TKII, TT03TOMY BblBOllllM8SI llllq>OpMaUIISI TTO)lBepraeTCSI nor11-

'18CKOil, a lll!Or)la II MaTeMaTll'l9CKOil o6pa60TK9, CBSI3aHHOii C npeo6pa30B8Hll0M ee ¢opMbl 

llllll C nepeKOUIIPOBBHl!eM. 

Pa3B11Tlle 113M9pllT0llbllblX CIICTeM (B nepByIO oqepenb B HanpaBll91!1111 YB0llll'l0HIISI 'IIIC

na HaKann11a~eMblX nal!HbIX, np11Me11e1I11e M11oronapaMeTp11qecKoro MeTOlla 11aMepeH11il), npn

aeno K 6b!CTpOMY YB0llll'l0HIIIO 06opy)l0Ba111111 llllSI Bb!BOUa. HepeuKo TaKoe nonoxrn1111e, Korna 

annapaTypa, CBH38HH8Sl C BbIBOllOM, TIO caoeii cno}KHOCTH lI o6ceMy CT8HOBHTCfl COH3M8plIMOfi 

C OCTanbHbIM o6opyAOB8UH0M H3MepHTenbHOfi CHCTeMbI, oco6eHHO B TeX cnyqagx, Korna K oc

l!OBHblM xapaKTep11CTIIK8M BblBOUa (6bICTponel!cTBlle, HaUe>lrnOCTb, YA06!!aH q>OpMa npe)lCTaB-
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neHHlI Hllljlop~:aum, )lJllI oneHKH HJIH )l8JlbHeiirnel! 06p860TKH) npe/lblIBJISIIOTClI IlOBbIIlleHHble 

Tpe6osaHHlI. 

8 H8CTO!II11ee BpeMlI B p83BHTHH MeT0/10B BblB0/18 MOJKHO OTMeTHTh use npOTHBOilOJIOJK

Hbie TeHueHUHH, OnHa H3 HHX COCTOHT B TOM, 'ITO q,yHKUHH Bb!B0/18 npH/18IOTClI BblXO/IHblM 

6JIOK8M aBTOHOMHOii H3MepnTeJlhHOii CHCTeMbl, Hepe)lKO Bb!IlOJIHeHIIOii B BH)le OT)leJibHoro npn-

6opa. TaKOii nyTh npHBO/IHT nn6o K cymeCTBeHHOMY ysenn'leHHIO 06opy1IOB8HlllI H3Mepn Tenh-

1101! CHCTeMbl, nn6o neuol! HeKOTOpol! 3KOHOMHH 06opy110B81llllI - K yxynrneHHIO OCHOBHblX X8-

paKTepHCTHK Bb!BO)l8. Cp8BHHTeJibHO ynoaneTBOpHTeJibHb!e pe3yJihT8Tbl npn 3TOM )lOCTHraIOTClI 

)lJllI CHCTeM C 'IIICJIOM K8H8Jl0B noplI/lK8 10
216

• 
11

• H811pHMep, MO>J{HO C'IHTSTh, 'ITO CKOpOCTh 

Bb!BO)l8 (QI K8H8JIOB 38 MHHyTy) Yll0BJleTBOpHTeJibH8, ecnn BpeMlI BblBO)lS COCTSBJllieT He 

6onee 5-10% apeMeHH 3KCll03HUHH T • Torna npn T =60 MHH, 'IHCJie KSHSJIOB 100 H 

2000 Heo6xonHM8lI CKOpOCTh Bb1B0)l8 n I COOTBeTCTBeHHO 6onee 30 H 600 K8H8Jl0B (HJIH 

)l8HHb!X) 38 MHHYTY • 

B plI)le cnyqaeB o6beM BblBO)lllMOii HHq,opM8UHH MOJKeT 6b!Tb yMeHbilleH npe)lB8pHTeJib

HOii oneHKOii HJIH M8TeM8TH'leCKOii o6p860TKOii. IlpnMeHeHHe nocnenuero MeT0/18 npHBO/IHT K 

pa3BHTHIO apHq,MeTH'leCKHX ll nornqeCKHX q,yHKUHii H3MepnTeJibHOii CHCTeMbl no ypOBlllI cneUH8-

Jlll3HpOB8HHOii Bbl'IHCJIHTeJibHOii M3Illllllbl )lJllI c6op8 H o6pa60TKH 3KCnepnMeHT8JlhHblX )l8HHbli
31

• 

3TOT nyTh npHBO)lHT K 3H8'1HTeJibllOMY yaennqeun,o o6opynoB8HlllI H ycnOll<HeHHIO ynpasneHHlI 

TBKOH ff3MepHTenbHOii CIICTeMbl. 

Ilpyroe H8Ilp8BJieHHe X8p8KTepn3yeTC!I p83BHTHeM aBTOHOMHblX cneUH8JIH3Hp0B811HblX 

YCTpoiiCTB co cpaBHHTeJibHO Bb!COKHMH OCHOBHblMH xapaKTepHCTHK8Mll Bb!BO)la, C 6onee pa3-

Bl!Th!Mll noru'leCKHMll q,yHKUHSIMll II npyr11Mll B03MOlKHOCTlIMH. T8Klle ycTpoiiCTB8 MoryT HMeTb 

)l0CT8TO'IHO YHHBepcaJibHb!l! BX0/1, nonyCK8!0Illllii COBMeCTHYIO pa6oTy HX C p83Jlll'1Hb!Mll ll3Me

PHTeJlhllb1Mll CHCTeMaMII. IlolIBJllIIOill8lIClI B03MOll<HOCTh IIOO'lepenHo onpaIIIHB8Th II BblBO/IIITb 

HHq,opMSllll!O 113 HeCKOJlbKHX 8BTOIIOMHO pa60T8!011!HX CHCTeM 'C IlOMOlllh!O o6mero cnenHaJIH311-

py,omero ycTpoi,cTsa npl!BO/IHT K 6oJibilleii sq,q,eKTHBHOCTll HCUOJlh30B3HlllI nocnenHero. IlosTOMY 

OK83blaaeTClI nonycTHMblM H )l8J:<e nenecoo6pa3Hb!M HeKoTopoe pa3BHTHO q,yHKUHH TSKHX 

ycTpOiiCTB H pacmnpem,e HX B03MOlKHOCTeii, HMe!OlllHX csoel! nenh!O )lOCTIIJI<eHHO 6onee Bb!CO

Koro ypOBHH 8BTOM3TH38UHH H ynyqrneane OCHOBHL,x xapaKTepHCTHK, 'ITO llpHBO/IHT, B KOHO'I

HOM C"l0Te, K COKpameHHJO BpeMeHH aKcnepnMeHTa. 

Ocao6olK)lOHHO ll3MepnTeJlhHblX CHCTeM OT q,yHKUHii, CBlI33HHblX C BblBO)lOM (onp:,c H 

nepenaqa, nepeKoJtnposaane n npeo6p830B8H11e q,opklbl, aa11nch II paaMemenee awaeneHHbIX 

Jl8HHhlX), Il03BOJIHeT 3H8'11!TeJlhHO COKpaTIITh H ynpocTHTb o6opyJlOB8HHe HX BblXOJlHblX 6JIOKOB. 

BecbMa 3Ha'IHTeJibH8lI 3KOHOMHH B o6opynoaaHHH )lOCTHraeTClI npe 60JibIIIOM 'IHCJle CHCTeM, 

COBMOCTHO pa60Tato1HHX C 0611IHM yCTpoiiCTBOM Bb!BO)la. Bee 3TO npHBOJlHT K 6onee -scjxj,eK

TJIBHOMy HCHOJib30B8Hll10 T8KDX H3MepnTeJibHhlX CDCTeM. 
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Ue11Tpa11113aIUISI BhIBOIJB 9Kcnep11Me11Ta1IbHOil 11Hq,opMau1111, ocof5e11110 sij,q,eKTIIBHBSI B ycno

BIISIX KPYllHhlX 113MepllT01IbllhlX KOMHIIeKCOD., npeAH83Ha'leHHhIX JlllSI of5c11y)KIIB8HIISI neCKOllbKIIX 

. /9, 10/ • 
TIIIIODhlX 38Jl8'l 9KC119pl!M9HTa , npllDOJll!T K 1111011 IIOCTBHOBKe II llllhlM peweHl!SIM PSIAB 

MeTOJlll'l9CKIIX II TeXHll'l9CKIIX aonpocoa Bh!BO)la. HeKOTOpbie ocof5eHHOCTII II D03~10)l{H0CTII 

UBHTpaHll30Ej8HHOI'O Bh!B0Jl8 3KCnepl!MeHT811bHOil IIH<pOpMau1111, paCCM8Tp11D8eMhie Hll)Ke, 1111mo

CTp11py10TCSI np11MepaM11, D pa3HOil CTeneHII xapaKTepHhIMII, OJllIBKO B3SIThIMII 113 Ollb!Ta C03Jl8-

HIISI II np11MeHeHIISI cneu11a111I311p0B8HHhIX ycTpoilCTB Bh!BOJlHOI'O KOMHlleKCa D HeilTpOHOCH9KTpo

M9TPll'l9CKOM ll9HTpe Ql1fll1 / 9 /, 

E\ 3TOM KOMII119KCe np11M9HSIIOTCSI BDTOHOMHbie ycTpoilCTDB llllSI Dh!BOll8 llBHHblX Ha 

nepcj,one11Ty
111 

/ ll u11cj,pone'l8Tb/B/' ycTpOilCTBO llllSI Db!BO!l8 II TpaHCIISIUIIII llBHHhIX D Dhl'lll

CIIIITellbHYIO MBWIIHY/
5/, a T8K)K9 IICII011b3Y9Mbl9 llllSI ue11eil KOHTpQIISI II npyr11x ue11eil II IIM9-

IOW119 8BTOHOMHhl9 BXOll II BhIXOll <p0TOC'll!Th!BBIOW99 ycTpoilCTDO, cyMMBTOp II nyHbT ( Kll8B118-

Typa) lllISI Haf5opa PSlllB cnyx<ef5Hh!X np113H8KOB. YcTpoilCTDB Bh!B0Jl8 C IIOMOWblO KOMMyTBTO

pa1121 MOI'YT f5hITb CDSl38Hhl C 11106h!M II3 16 ero BXOllOD, K KOTOph!M IIOJlXOllSIT Kaf5e1111 CBSl-

311, t.Jepe:ia KOMMyTaTop nepenaJOTCSI IIOMIIMO 16 KOJlOBblX II c11y>Kef5Hble CIII'H81Ibl (no 6 c11r11a

lIOB), Heof5XOJll!Mbl0 JlllSI CODM9CTHOil paf5o;b1 ycTpoilCTBB BblBOJl8 II 113Mep11T911bHOil CIICTeMhl, 

a TBK)Ke JlllCTBHUIIOHIIOI'O ynpaBll9HlllI Bh!BOJlOM Jl8Hllb!X 113 noc11e11Heil, K KBlKllOMY II3 Tpex 

H938BIICIIMhIX DhIXOJlOB KOMMyTaTopa MO)K0T f5bITb nooqepeAHO DKIIIO'leHo OCHOBHOe 111160 nyf5-

1111py10mee ycTpoilCTBO. CxeMbl IIOI'll'l9CKOil 38Wl!Tbl B KOMMyTaTope of5ecne'll!B8IOT CBSl3b IIIO

f5h!X Tpex H038HSIThlX 113 16 BXOJlHblX CIICTe~; C TpeMSI H038HSITblMII ycTpoilCTDBMII Db!BO)la, 

TaKl!e ycTpoilCTDa MoryT IICIIOllb30BaTbCSI 8BTOHOMHO 111111 B KOMHIIeKce C APYI'IIMII, llllSI 

qero MBX<AY HIIMII npenycMaTp11B8IOTCSI nepeKpeCTHhie CBSl311, CTpyKTypa II 'l8CTll'lll0 pell(IIM 

paf50Tbl ycTpOilCTB TBKOI'O Bb!BOAHOI'O KOMIIIIBKCa onpenellSIIOTCSI KOMMyT11pOD8HlieM BXOJlHbIX 

II BblXOJlHbIX Kaf5eneil CBS13li, 

BbICTpo.geilCTBlie VCTpoilCTDa lllISI Bb!B0Jl8 llBHHblX li3 N li3M0p11T01lbHhIX Cl!CTeM onpe-

JJ,ensteT He TOnhKO BpeMSI BbIBOJJ.8 R3 nocnenae:R, HO H B03MO)KH00 KOJ1H'i0CTBO T8KHM C~CT0M, 

CODMBCTHO paooTalOWliX C .3TliM ycTpoilCTBOM, TaK, np11 nepl!OJlll'lBCKOM BhlBOJlB II OJll!ODpe

MBHHOM OKOH'l8Hllli 9KCU0311UIIII B N CIICTBMBX CKOpOCTb Bb!BO)la o6mero ycTpoilcTea 02 

no cpaBHBHlilO C BhIWe onpeneneHHOil CKOpoc·rblO n I Jl01l)KII8 Oh!Th yee1111qe11a B COOTB9T

CTBIIII C 

> N. 
T' 

(1) 

rne A< 1 II 03H8'l89T K03<p<pllllll0HT IICU01lh30B8HIISI paooqero BPBMBHII oowero ycTpOilCTDa 

D pe)Kl!Me Bh!BOAB, 38BIICS!Wliil OT Henpo1!3DOJll!T011hBbIX 38TpaT BpeMBHII, CBSl38Hllh!X npex,ne 

ecero C IIOlll'OTOBKOil II KOMMYTBUl!eil CIICT9M li T, n, 

Me11ee Bb!COKl!e Tpe6oeaHliSI K Ob!CTponeilCTBIIIO oowero ycTpoilCTea npeA'bSIBIISIIOTCSI npn 
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nepnounqeCKOM, HO He OUHOapeMeHROM, a nocneuoaaTenbHOM BO BpeMeHH OKOHqaHHH 8KCno-

3HllHH T B N CHCTeMaX, HanpHMep, UIT!I CHCTeMbl C HOMepOM M 8KCIT03H!lllll HaqnHaeT-

CS! H 3aKaHqnaaeTCSI C- sauepl!<KOI! Ha BpeMSI -t(M-1) , rue t - BpeMSI Bb!BOUa H3 OUHOI! CH

CT8Mbl npH 38U8HHb!X K Bb!BOUHMb!X uaHHb!X II CKOpOCTH Bb!BOUB, B 3TOM cnyqae KOn11qeCTBO 

CHCTeM, pa6oTa!Oll!HX C 06ll!HM ycTpol!CTBOM BblBOUa, MOJK8T 6h!Tb oneHeHO 113 Bb!palKeHHSI 

N < T -t2 , 

- \ +:ta (2) 

rue t 1 - BpeMij Bb!BOUa IIHcj,OpMB!ll!H H3 OUHOI! H3MepHTenbHOI! CIICTeMbl, a BpeM!I t 
2 

BBeue

HO UITSI yqeTa 3aTpaT BpeMeHH, CBSl38HHb!X C nouroTOBHTeITbHb!MII HIT!! 3KCnnyaTa!ll!OHHb!MH 

pa6oTaMH, Heo6XOUHMb!MII UIT!I HOpMaITbaol! aKcnnyaTB!lHH ycTpOl!CTB (Hanpl!Mep, nepe3apMKa 

pynoHa 6yMar11 II T, n, ) , ta -3aTpaTbl BpeMeHH, CBll38HHb!e C nouroTOBl!TeITbHb!MII onepau11S1-

MII nepeu KBlKUb!M Bb!BOUOM (HanpHMep, KOMMYTHp0B8Hlle II T.n. ). TaK, np11 UOCTaToqao TII

IlOBb!X ycnOBHrut: T =60 MHH, t 2 ~ 5 MIIH, ta~ 1 MIIH, K -2000 KaHBITOB B 38BHCl!MOCTH 

OT CKOpOCTI! n 2 , paBHOII 200, 1200 II 240000 KaHanoB 3a MIIHyTy (uaHHhle no CKOPOCTH 

npnaeueHhl, COOTB9TCTBeHHO, UIT!I neHTOqHoro nepcj,opaTopa, 6bICTpouel!CTBYJOll!ero unq,poneqa

Taromero annapaTa II yc-rpol!CTBa TpaHCIT!!llHH uaHHb!X B HaKOilHTeITb Mall!HHhl), MOJKHO oueHHTb 

N COOTBeTCTBeHHO paBHb!M 5, 20 II 50. Ilpn 3TOM 6b!CTpouel!cTBHe nepaoro ycTpol!CTBa 

ae yuoaneTaop!!eT ua,,ce ycnoBH!IM np11aeueaaol! a1,1we oneHKH unll n
1 

, Ilocneua111! peJKHM 

pa60T1,1 o6mero ycTpol!cTaa !IBITlleTC!I npaKTHqecKn 6onee uenecoo6pa3HhIM, 

Han ex<HOCTb pa60Tbl o6mero ycTpol!CTBa Bb!BOUa uonxrna 6b!Tb, ecTeCTBeHHO, TeM Bb!We, 

qeM 6onbWe COBMeCTHO C HIIM pa60Tarom11x CHCTeM, Bb!XOU H3 CTpO!! TaKoro ycTpol!CTBa 

MOJKeT HapywHTb HOpMaITbHYIO pa6oTy N H3Map11TeITbHhlX CHCTeM, Il03TOMY Tpe6oBaHHSI 

K uonroapeMeHHOI! 6e30TK83HOCTH pa60Tbl ueHTpanH30B8HHOI'() KOM!lneKca qymeCTBeHHO IlOBbl

waJOTCSI, no 3TOII npnqaae BeChMa aKTyanbHbl MeTOUbl IlOBh!WeHHSI HaUeJKHOCTII ycTpOl!CTB 

neHTpanH30B8HHOro Bh!BOUa. Cpeu11 TaKHX MeTOUOB cneuyeT, npeJKue BCero, OTMeTHTb MeTo

Ubl pe3epanpoaaHH!I o6opyuoaaHH!! n, KaK qaCTHh11! cnyqaJ!, uy6nnpoaaa11e ycTpollcTB, 

B ycnoBH!IX aenpepb!BHOI! MHOrocyToqaol! 3KCnnyaTaUHII 3KCnepnMeHT8ITbHOro o6opyuoaa

HHSI OKa3hJBaeTCSI aeo6xouHMb!M nepeounqeCKH CHl!MaTb BhlBOUHh!e ycTpol!CTBa UITSI npoq,nnaKTll

qecKl!X pa6oT, qTo, npeJKue acero, Tpe6yeT aannqn!I uy6n11pyrom11x ycTpollcTB, (CneuyeT 

3aMeTHTb, qTo np11aeuenaall BhIWe onenKa (2) q11cna N cncTeM npnBO/IHT K noqT11 npe11enb

Hol! 3arpy3Ke Bb!BO/IHOro ycTpOl!CTBa,) TaK, HanpnMep, np11 N m 10 KonnqeCTBO yCTpol!CTB 

IIITSI unct,poneqaTH IIOIT)l{HO 6h!Tb He MeHee uayx; ycTpol!CTB /IITSI nepcj,opnpoaaHIISI - Be 

MeHee Tpex-qe'j'b!pex II T. II, C 11pyrol! CTOpOHhl, B COCTaB Bb!B0/IHOro KOMnneKca BXOIISIT 

ycTpOl!CTBa C pa3nHqHblM cnoco60M 3anHCH Bh!BOIIIIMOI! Hl!cj,OpMaUHH, qTo CBSl3aHO, npeJK11e 

BCero, C B03MO)I<HOCTSIMH 3arpy3KII pa3nHqHblX BX0/10B Bb1qncnHTeITbHOII M8WHHhl HITH oco6ea

HOCTSIMH ee o6pa6oTKII, 3arpy3Ka ycTpol!cTaa BbIB011a 011Horo Tnna npHBOUHT K cooTBeTCTByro: 

mel! pa3rpy3Ke OCTBITbHb!X n, HMeSI B BIIUY, qTo B aaap111!aol! Cl!Tyaun11 Harpy3Ka MO>KeT 
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Oh!Tb BoanonceHa Ha OCTaabHbte ycTpoliCTBa Bb!BO/la, KOnll'IeCTBO peaepBHhlX ycTpoliCTB MO-

)KeT obITh cymecTBeHHO coKpameuo, Hanp11Mep, B ycnomrnx np11MeHeH11!I ycTpoliCTB lln!I 

TpaHCn!IUIIII llaHHhlX B MalllllHY, ycTpoiiCTB Bb!BO/la Ha nepq,oneHTY II u11q,pone'!aTa10lllllX 

ycTpoliCTB MO)KHO"C'IIITaTb np11MeHeHlle B KOMnneKce 5onee llBYX ycTpOliCTB Ka)KllOro Tllna 

Heuenecoo5pa3HhIM. Ool!lllM KPIITep118M onTIIManbHoro Bhloopa COCTaBa KOMnneKCa M0)!'8T 

cnylKIITb B03MO)l<H0CTb Bh!BOllllTb II o5pa5aTb!BaTh 9Kcnep11MeHTanbHYIO IIH<pOpMaUll!O /ja)l(8 np11 

OTKa3aX B onpelleneHHOM 'IIICne ycTpoliCTB, 

Ba"'HelimrrM MeTolloM nonb1meH11!I peMOHTonp11rogHocT11 ycTpolicTa !IBn!IeTc!I peaepn11po

naH11e II B3allM03aMeH!I8MOCTb 5noKOB. B cneu11anrra11pOBaHHbIX ycTpOliCTBax
15

• 
81 

o5opyllOBa

HHe peaepBHhlX onOKOB COCTaBn!IeT CBhil!le 30% o5opy/lOBaHII!I OCHOBHbIX. MeHee Ha/le)l<Hble 

MeXaHll'leCKHe 11cnonHHTenbHble yanhl IIMeJOT no/lrOTOBneHHhlll K Oh!CTpoli CMeHe llyonHpyJO

lllHll KOMnneKT. K TaKIIM )Ke MepaM npHHa/lne)l(IIT BB81l8HHe KOHTponbHbIX pe)l<HMOB paoOTbI, 

no3BOn!IJOllllIX Ha116onee OhlCTpO npocne/lllTb npoXO)K/leHIIe CIIrHanoB II Bhll!BIITb MeCTO IIX IIC

Ka)l<eHll!I, P!Ill TaKIIX Mep (B03MO)KH0CTb Haoopa KOHTpOnbHh!X KOMOIIHau11ll KO/la, Bll3yanhHa!I 

IIHlllIKaUH!I npoXO)K/l8HH!I KO/lOBbIX CIIrHanoB B pe)l<HMaX BhIBOlla linll nponepKH, HanpHMep, 

B pe)KlIMe Bh!BO/la 5ea npeo5pa30B6HH!I /lBOH'IHh!X KO/lOB B /leClITH'IHhie) 3H6'1HTenbHO nOBhICH

/8/ 
nn peMOHTOnpHrO/lHOCTb ycTpoliCTBa • 

OcooeHHO 9<p<peKTHBHh!M !IBn!IeTC!I npHMeHeHHe 6BTOMaTH'l8CKOro KOHTpon!I. n01lTB8p)l(1l6-

IOl!l8ro /lOCTOBepHOCTb npoBell8HHOrO BbIBOlla HH<pOpMaUHH, nn!I 9THX ueneli HCnonh3YJOTCH 

H3B8CTHbte M8TO/lbl, OCHOB6HHhl8 Ha cpaBH8HHH onpe/leneHHb!X KOHTPOnbHblX npH3HaKOB, Bb!pa

oaTbIBaeMhIX no 0/lHOMY ll TOMY )K8 npaBHny lln!I BXO/lHOil H BblXO/lHOll IlH<pOpMaUHH, TTpHMeHe

Hll8 T6KllX MeTO/lOB KOHTpon!I, HanpnMep, cpaBH8HHe KOHTponhHblX cyMM lln!I ycTpolicT£
5

' 11 / 

no3BOnHno He TOnbKO 9<p<peKTHBHO KOHTponHponaTb BblBOll, HOH BBO/l 9KCnepHM8HT6nbHOl! 

HH<pOpMaUHH B Bhl'IHCnHTenbiry!O M6lllHHy, 

TTpaBHnhHOCTh nellcTnnli onepaTopoB npH KOMMYTHPOB6HHH ycTpOilCTB H H3MepHTenb-

Hb!X CHCTeM ll BblOOpe pe)KHM6 paoOTbl MO)K8T Ob!Tb npoKOHTpOnHpoBaHa no CHrHanaM llHllHKa)-,. 

!tHll, a T6K)K8 npH3H6K6M, Bb1pa60T6HHhlM H 6BTOM6TH'l8CKll aanHcaHHblM BM8CT8 C BhlB8/l8H

HOll Huq,opManHeli 
15

• 11 /, C aToli "'e uenhJO BB81l8HbI cooTneTCTByJOl!llle norH'!eCKHe cxeMbI 

(H c11rHanHaauHH), npe1lynpelK/l610l!lll8 IIO!IBneHH8 He"'enaTenbHbIX nocnellCTBlll! H3-aa Henpa

BllilbHbIX llnll B36llMOllCKnJ0'!6l0lllllX ll8HCTBllil onepaTopon
1121

• 

4'opMa Bb!BOllHMbIX naHHbIX. C TO'!Kll apeHHH uenecoo5pa3HOro ynpomeHllH Bb!XO/lHb!X 

onOKOB ll3M8pllT8nbHh!X CllCT8M, 'IHCno KOTOpb!X, KaK BH/lHO H3 npe/lblllYl!lero, MOlK8T Oh!Tb 

rop631l0 5onbme ycTpOl!CTB Bh!BO/la, He /l0n)KH6 cymecTB8HHO OTnll'l6TbCH OT TOH q,opMhl, B 

KOTOpo11 9TH /l6HHbl8 CO/l8plK6TC!I B 5noKe aanoMHHaHHH (perncTpe 'lllCen). TTpHM8HeHH8 

aBTOHOMHblX cneunan11a11ponaHHb!X ycTpoilCTB, o5ecne'IHBaJOl!lHX HeOoXO/lHMhle npn Bb!BO/le 

npeo5paaoBaHH!I HH<pOpMaUHH, noanon!IeT HCnOilb30B6Tb B HaKonnTene H3M8pHTenbHOll CHCTeMbl 
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Hant5onee 9KOHOM!Prnyro JlBOH'lHYIO CHCTeMy KOJlHPOBaHHlI, a )laHHble BblBOJlHTb nocpe)lCTBOM 

onpoca napannenbHoro KO/l8 YPOBHeil HanpmKeHlrn, H3 KOTOpb!X K8l!(Jlblil COOTBeTCTByeT JlBOH'l

HOfl umppe, 

Onpoc n nepeAa'la Ko/la ns naMepnTenbHbIX cncTeM B cneunannanp0Ba1rnoe ycTpollcTBO 

MoryT 0b!Tb Bb!IlOnHeHbl 0/lHHM H3 MeTOJlOB, Bb!0Op KOTOpb!X Han6011ee onpaB)laH oueHKOil co

BOKYilHOCTH TSKHX xapaKTepHCTHK, KaK Ha)lelKHOCTb ll 0blCTpOJlellCTBHe, 9KOHOMH'lHOCTb H 

YllO0CTBO nepeJla'lH no nHHHSIM CBS13H, nepeAa'la napannenbHh!M KOJlOM ypoBHell Hanpm;ceHHS! 

t5onee npe)lnO'lTHTenbHa, ocot5eHHO npn t5onbWOM Konn'leCTBe CHCTeM B COCTaBe H3MepnTenb

Horo USHTpa H cpaBHHTBnbHO Het5onbWOil JlnHHe nHHHll CBSl3H (nopS!JlKa Jl9CSITKOB MeTpoB), 

Ba}KHblM npenMyIUeCTBOM cnocot5a S!Bn119TCSI OTCyTCTBHe npOMSlKYTO'lHOro nepeKO/lHPOBaHHSI 

l!Hq>OpMaunn, a TaKJJ(S npocTOTa cornacoBaHHlI CBH3b!Ba9Mb!X ycTpollCTB, JlononHHTS/lbHOe 

YllO0CTBO COCTOHT B npOCTOM KOHTpone npOXO}KJl9HHH cnrHanOB no /IHHHHM CB!I3H H BXOJlHbIM 

BblXOJl~~j;;.~,(5/l•0KaM CBH3b!Ba9Mb!X ycTpOHCTB, Jlng 9TOH USnH HCnOnb3YSTCSI, HanpHMep, CBeTo-

/8/ 
Bag HHJlHKaung 

XapaKTep npeot5pa30BaHH5! Bb!BS)leHHblX aaHHblX HM99T ocot5eHHOCTH, CB£t3aHHb!9 C BbI0O

poM cnocot5a aanncn H BBO)la 9THX aaHHb!X B MaWHHY, a 'TaKl!(9 C MeTOJlHKOil ot5pat5oTKH 9KCne

pnMeHTanbH0il HHq>OpMaUHH, HcnO/lb3yeMble qacTO Ha Bb!XO/l9 ycTpollCTB Bb!BO)la ncnonHHT9/lb

Hbl9 Y3/lbl npOMblW/leHHOro H3rOTOB/19HHlI (nepq,opaTOpbl, MarHHTOq>OHbl, neqaTaIOIUHe H nnmy

IUHe annapaTbl H T, Jl, ) paCC'lHTaHbl, B t5onbIUHHCTB9 CBOBM, Ha 0/lHOBpBMeHHb!ll npneM BCeX 

nnn rpynnbl JlBOH'!Hb!X pa3plIJlOB aannCb!BaeMoro KO/la, noaTOMY BX0JlHb!B 0/IOKH Bh!Il0/IHSIIOT 

0/lHOTHnHylO aaaaqy npeot5pa30BaHHSI q,opMbl KO/la C uenbIO cornaCoBaHHH C t5noKaMn aanncn 

(HCK/IIO'IBHHB C0CTaBnHeT BXOJlHOI! t5noK ycTpoilCTBa Bb!BO)la Ha unq,poue'!aTb, rae, KpoMe 

Toro, Bbln0/1HH9TCH npeot5pa3oBaHne JlBOH'lH0ro KO/la B JlBOH'lHO-JlBCSITH'lHb!il), XapaKTep npeot5-

pa30BaHHlI q,opMbI KO/la B pa3nH'!HblX ycTpollCTBax Bb!BO/la Il03B0n£teT HCilO/lb30BaTb THilOBble 

0/lOKH, Bb!IlOnHBHHbie, HanpHMep, Ha OCHOBe perncTpa c napan/le/lbHb!M BXO/lOM, nnn, B HS

KOTOpb!X cnyqa11x, aalKe C0BMeIUaTb q>YHI~UHH TaKHX npeot5pa30BaHnll B 0/lHOM O0IUeM t5noKe, 

Cneunq,nqecKHMH anH ycTpOl!CTB pa3/IH'll!Oro THna OCTalOTCH Bb!XOJlHb!e 0/IOKH, CBSI3aHHbl9 C 

pa3MeIUeHneM H aanHCblO )laHHblX, 

XapaKTep paaMememrn n aanncn BbmeaeHnoll HHq>OpMaunn onpeaen£teTC£t, rnaBHbIM 

ot5pa30M, npHHHToil CHCTeMOil aanncn B ,BBO/ll!b!X onoKax Bbl'lHC/IHTellb!!Oll MaWHHbl, Coaaa

HHe cneunannanposaHHbIX ycTpollCTB Il03BO/llI9T nyTeM HSKOTOporo ycnO}KHBHHlI HX pa3M9CTHTb 

BMeCTe C Bb!BOJlHMb!MH JlaHHb!MH C/1Yl!(90Hbl9 npH3HaKn
15

• 
11 

/. HeO0XOJlHMb!e npn CHCTeMaTn

aaunn H BBOJlB HHq>opMaUHH B MaIUHHy, Bb!BO/l 9KCnepHM9HTa/lbHOil HHq>OpMaUHH BMeCTB C TaKH

MH npH3HaKaMH, HB/IHIOIUHMHCH q,aKTH'leCKH HHCTpyKunell Jl/lH ot5pat5oTKH, Il03B0/llIBT BBOJlHTb 

STY HHq>OpMaUHIO B q,opMe, Han6011ee yaot5Hoil Jl/lH ot5pat5oTKH H He Tpet5yromell BMewaTe/lbCTBa 

onepaTopa. Koa TaKnx npH3HBKOB (TeKymnll HOMep nHq>OpMaunn (coot5meHnn), Tnn aKcnepn

MeHTa, HOMep nporpaMMbl Jl/lH ot5pat5oTKH aaHHOil Hllq>OpMaUHH H T. n. ) , Hat5npaBMb!ll 9KCnepn-
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MeHTaTOpOM Ha nynbTe, BO Bp9MS1 BbIBOna 8BTOM8TJPI9CKH onpawuBaeTCSI H 38IlHCbIB89TCSI 

a nepaoM Kanpe cooomemrn, 

AHanorH'IHbIM CIIOCOOOM BO Bp9MSI Bb!BO)la BM9CT9 C IIHWOPMau11el! Bb!BO)ll!TCSI II pa3M9-

maeTCSI B nocne)lH9M Kanpe KOHTpOITbHbiil npH3HaK - KOHTpOITbHast cyMMa, TTpn BBO)le HHCt,op

MaUHII B MalllHHY KOHTpOITbHbil! IIp113HaK C'IIITbIBaeTCSI II cpaBHl!BaeTCSI C IIO)lOOHbIM np1!3HaKOM, 

nonyqeHHblM B MaWHHe, '!TO II03BOITSl9T KOHTponnpoaaTb II )lOCTOBepHOCTb BBO)la. 

KoMMVTIIDOBaHHe nHHIIl! CB!l3lf !IBIT!l9TCSI OAHHM H3 cneumj,n'leCKlfX BOIIpOCOB, CBst3aHHbIX 

c npnMeHeH11eM cneu11an113apoaaHH&1x ycTpol!cTa II ueHTpan113auael! a&rnona II oopaooTKH, Me

TOA KOMMYTHpOBaHHSI cymeCTB9HHO 3aBHCHT OT Bb!OpaHHOl! cpopMbl KOAa Bbl'30AHMbIX )laHHblX, 

iln11 KOMMyTHpoaaHH!I CIIrHanoa HanpmI<eHHSI (c )lnHT9ITbHOCTbIO IIOPSIAKa 10-
4 

ceK II oonee) 

MoryT Ob!Tb HCIIOnh30BaHbl M9T0Abl, OCHOBaHHbie Ha IIpHM9H9HIIII KnIO'l9BbIX sneM9HTOB co 

CTaTH'19CKOl! OHCTaoHnbHOCTbIO, 113 TaKIIX sneMeHTOB naaoonee )lOCTYIIHbl II npae·,meMbl pene 

II KnIO'l9Bbie cxeMbl Ha AIIOAaX H TpaH31ICTOpax. nocneaHHM cxeMaM MOJKeT Ob!Tb OTAaHO 

npenno'IT9Hlle H3-3a B9CbMa aai:rnoro npeHMYill9CTBa - nonroapeMeHHOll HaneJKHOCTII paOOTbl, 

KpoMe Toro, 3TH CXeMbl He TpeoyIOT npHMeHeHII!I MOillHblX IICTO'IHHKOB IIl!TaHHSI 11, '!TO TaK

>Ke aa>KHO, npn nepeKnIOqeHHH rrpaKTuqeCKH He C03.ll,810T IlOMeX B nHHHIDC CBH3H. flo CTOHMO

CTH ooopynoaaHII!I II SKCIInyaTaUHH napannenbHbll! KOMMyTaTop Ha 16 BXOAOB, BbIITOnHeHHbil! 

Ha AHO)laX H TpaH31ICTopax
1121

, SKOHOMH'!Hee TaKoro )1{9 KOMMyTaTopa Ha pene, CnenyeT 

3aMeTl!Th, '!TO H9KOTopast rpo,,,o3AKOCTh KOMMyTaTopa He M9H!!9T cymeCTB9HHO 3Ha'll!Tenh-

HyIO SKOHOMIIIO ooopynoBaHH!!, JlOCTHraeMyIO C npHMeHeHHeM aBTOHOMHbIX 

UGHTpanH3aUHH Bb!BO)la, 

ycTpOi!CTB np11 

YHIIBepcanbHOCTb nirnHl! CBSl311 C napannenbHbIM KOMMyTaTopoM II03BOnsteT ( 093 KaKHX

n1160 cymeCTBeHHblX 3aTpynnen11l!, Bbl3bIBS9MbIX IIpHM9H9HII9M pa3HOTIIIIHbIX ycTpOi!CTB II 

Cl!CTeM) HaHoonee IIpOCTO IIO)lKnIO'IIITb II cornacoaaTb Bb!XO)lbl pa3nll'!HblX H3Mep11TenbHblX 

CHCTeM co BXOJlaMH aBTOHOMHblX ycTpOHCTB, '!TO ocooeHHO BaJKHO nnst HX B3aHM03aMeH!l9-

MOCTII, 11, KPOMe Toro, TaKJKe npOCTO cornacoaaTb nepeKpeCTHbie CB!!311 M9lKAY BblXOJlSMII 

H BXOUBMH BBTOHO~.-JHblX ycTpOiiCTB H CllCTeM. 

X X 
X 

Pa3BIITII8 MeTOll,OB CB!l31I M9lKAY MIIOrOKaHanbllbIMII 113MepnTenbHbIMH CIICTeMaMII H Bbl

'IIICm1TenbHblMII MaWHHaMII TeCHO CBS13aHO C T9HA9HUII>IMII B pa3BIITIIII M9TO)ll!KII II opraHH3a

UIIII 3KCnepHM9HTa, a TaKlKe C pa3BIITH9M Bbl'IIICnl!TenbHbIX MSWIIH H M9TO)l0B IIX npllMeHeHH!! 

anll uenei! <plI31I'l9CKOro 3KCIIepHM9HTa. MeTO)lbl CB!l31I C Bbl'IIICnHTenbHblMH MaWHHaMII pa3B11-

aaIOTCSI B Hanpaane11111I ee ynpomeHH!I, IIOBbIW9HII!! Ha)lelKHOCTH II OblCTpOAellCTBHll, 'ITO no

CTnraeTCSI, npeR<)l9 acero, IICKnIO'l911119M MHOroKpaTHOll nepeaan11c11 )laHHbIX, ilnst STOl! uen11 

IIPIIM9H!l10TCSI HHT9HCIIBH0 pa3BIIBaIOilllI9C>I B nocnenaee Bp9M!I M9TO)lbl aenocpenCTBeHHOH 
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CBH311 3KCrrep11Mel!TBIIbHblX CIICTeM C Bbl'IIICIIHTeIIbHOi\ MBWIIHOH, np11 TBKOM crroco6e CBH311 

C MBWIIHOl! rrp1106peTalOT eme 60IIbWYIO BKTyBIIbHOCTb BOIIpOCbI, CBH3BHHble C ueHTpBIIll3BUll

efi BbIBOna. 

np11MeHeHHe Bbl'IIICIIl!TeIIbHblX MllWIIH B q,11311'1ecKOM 3KCIIepl!MeHTe llIIH c6opa, HaKorrne

HHH II o6paoOTKII IIHq,OpMBUIIII B peanbHOM apeMeHH no HHOMY CTBBIIT 38TpOHYTbie 3/leCb BO

rrpOCbl, OuHaKO aq,q,eKTIIBHOCTb TBKOro IICIIOIIb30BBHIIH MSWl!Hbl orrpeueneHHO 3BBIICIIT OT Me

TO/ll!KII coopa II HBKonneHl!lI 3KCnep11MeHTBIIbllblX llBHHbIX, KOTOpaH MO}l<eT HMeTb PSlll rrpo-

6neM, aHanorll'IHhlX paCCMOTpeHHb!M BbIWe, 

3aKIIIO'leIIl!e, 1. B pa3BIITIIII MeTOllOB BblBO/lB 3KCIIepHMeHTBIIbHOH IIHq,OpMBUIIII MOX<HO 

OTMeTl!Tb uee TeHueHUIIH. nepaag 113 HIIX CB!I3BHB C C03/lBHl!eM BBTOHOMHblX 113Mepl!TeIIbHbIX 

CHCTeM (oTueIIbHblX np116opo0), BbIXOUHblM 6nOKBM KOTOpbIX np11na10TC!I q,yHKUIIII Bb!BOJ:18 

(11Horna o6pa60TKH) HBKBIIIIHBaeMbIX llBHHbIX, BTopag TeHneHUlllI xapaKTep113yeTCH C031lB

HlleM BBTOHOMHblX cneu11an11311po0aHHl,IX ycTpol!CTB Bb!B0:18, :1onycKa10m11x COBMCCTHYIO pa15o

Ty C MHOrnr,,1H U3 ,1epHTenbHhIMH CHCTet.,E.MH B pe)!(HMe U9HTpanH30B8HHOro onpoca. 

2. nepBblH MeTO/l npi!BO/ll!T K yaen11qeHIIIO o6opynoeaHIIH 113Mep11TenbHblX CIICTeM H He 

crroco6cTByeT aq,q,eKTIIBHOMY IICIIOIIb30BBHIIIO !IX, lleHol! ynpomeHIIH BbIXOllHbIX 6noKOB II COOT

BeTCTBy10mero yxyuweHII!! xapaKTep!!CTIIK Bb!BOJ:18 (nanp11Mep, 6bICTpoueficTBIIH) YllOBIIeTBO

p!!TeIIbHbie KOMIIpOMHCCHbie peweHHSI yuaeTCH UOCTllrHYTb np11 '<l!Cne KBH8IIOB nopSl/lKS 10
2 

HnH MeHee. TTpHM9HeHHe MeTo.a.a M0}1(9T OK838TbC51 uenecoo6pa3HbIM, Kor.a.a H3MepHTenbHhlfi 

npH6op HBIIHeTCH HeCTBUHOHapHbIM, YHIIK8IIbHblM, BTopol! MeTOJ:1 II03B0IIHeT yMeHbWHTb o6opy

/lOB8HHe 113Mep11TeIIbHOH CIICTeMbl, 3KOHOMIIH 06opyUOBBHIIH aq,q,eKTIIBHB npH 60IIbWOM 'IIICIIe 

T8KIIX CIICTeM, COBME>CTHO pa6oTaIOWHX C 06m11M BblBOllHbIM ycTpol!CTBOM, np11 nocneuoeaTenb

HOM BbIBOne IIH<j,OpMSUIIII 113 MHOrl!X 113Mep11TeIIbHblX CIICTeM aq,q,eKTIIBHO gcnOIIb3yeTcg II 

ycTpol!cTeo Bbmona, noaToMy OKS3bIBaeTcg uenecoo6pa311bIM pacw11peH11e ero B03MO>KHOCTel! 

C uenbIO ynyqweHIIH xapaKTep11CTIIK (6bICTponeilcTBl!e, HSne>:<HOCTb, yuo6HSH q,opMa npen

CT8BIIeHIIH IIHq,OpMBUIIII II T. n. ) II llOCTll}l\elll!H 6onee BhICOKoro YPOBHH 8BTOMBTH3BUIIII, 

3. CosuaH11e II np11MeHeH1ie cneu11an11311po0aHHbIX ycTpoilCTB II ue11Tpan113a1111g Bbmoua B 

ycnOBIIHX KpyIIHblX 113Mep11TeIIbHbIX KOMirneKCOB IIpllBO/lHT K 11110n IIOCTBHOBKE' II K l!Hb!M pewe

HIHlM psma MeTOJll.PieCKHX, T0XHIPl9CKHX H opraHH38UHOHHbIX aonpocoa. I3btCTpo.a.etiCTBHe H pe

}l(IIM IICIIOIIb30BBHIIH o6wero ycTpoi!CTBB onpenen!IIOT 11e TOIIbKO epeMH Bb!BOUB, HO II 'IIICIIO 

COBMeCTHO C HIIM pa60T810WIIX 113Mep11TeIIbHblX CIICTeM, noBbIWeHl!e aaneJKHOCTII 11e11Tpan11-

30B8HHOro Bb1B0,U8 .0.0CTHraeTCH npe>EA9 acero, npHM9H9HH9M M9TO.UOB peaepBHpOB8HHSI H 

8BTOM8Tll'leCKOro KOHTpOIIH, BorrpOCbI, CBH3811Hble C q,opMoi! Bb!BOlll!MblX llSHHbIX, MoryT 

pewaTbCH c y'le'I'OM uenecoo6paa11oro ynpome111rn H3Mep11TenbHbIX cncTeM H 11a116onbwero 

yno6CTBa BBO/l8 1rnq,opM8UHH B Mawnny. Bo3HIIK8IOT crrem1q,n'leCKlle BOIIpOCbI,_. CBH38HHbie 

C KOMMyT11po0a11neM, C 3KOHOMil'IHOCTb II 11anellCHOCTb!O n111111l! CBH3H H nepena'III 1111¢opMa-
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UBB, C JlBCTSIIUBOllllblM ynpaanenneM paooTbi! KOMnneKca cneunannanpoaaHHblX ycTpoi!CTB 

H H3?-,:!8pHT0JlhHblX CHCT8Me 

4, Coananne cneunannanpoaaHHblX ycTpOi!CTB BblBOAa, 001,0Jlllll0!1Be TBKIIX ycTpoflCTB 

II B3MepBT0HbllblX. CIICTeM nocpeACTBOM KOM~,yTHpyeMblX HBHBfl CBSl3H, nenTpannaaunsr B 

coiipoaoJKna10masr ee 6onee BblCOKasr aaToMaTnaaunsr c6opa n o6Mena nmj,opMaunefl c Bbl'lH

cnnTenb11ofl MAWHHOfl OTKpbIBSIOT B03MO>!<HOCTb . C03JWBBTb 3q,q,eKTBBHblfl, nane}lmblfl H rn6-

KBi! cnoco6 c6opa H o6pa6oTKB 3KCnepHM011TanbHOi! n11¢opM8UBII, 

5, PaccMOTpe1111b10 anecb aonpoCbI npno6peTaIOT oco6y10 aKTyanbHOCTh c nanhneflwnM 

pa3BHTll0M 8BTOM8TH38UHH ¢n3H'l0CKOro 3KCnepBM0HTa, 
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