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((npOeKm nucmBeHHuqa))1. 

np02paMMHo-annapamHblU KOMnneKC ..
gnH u3gQeH,UH CBDucmB gpeBecuHbl 
nucmBeHHuqbl 

O'1eHb 6blCTPO Mopan bHO cra peer i<1 , ecn a 06pa3 HbiX MaTe p l<1 al10 B - l.(KM, 6yMarl<1,
3.11. AK"1M , M. B. KOBaJleHKO,
 

He 3a HI<1 MaTbCi1 Hen pepbl BHblM COBe p  xaproua 1<1 AP.
 
H. H. Paccuaaoaa, B. B. BaC"1JlbeB, w eHCTBOBa Hl<1 eM 1<1 peKOHCTpYKL\l<1eH, 3TO YCTaHoBKa«V1HCTpOH- 11 21» (pac. 1) PI<1c.
 

O.A.EpoX"1Ha,H.B.6y4eJlbH"1KOBa, ofipexaer I<1 CCneA OBaTeJli1 ua patiory ua 6 blna Wl<1 pOKO I<1 CnOnb 30 BaHa AI1i1 1<1 3Y'1e  1 98 3
 

ycrapesuren 060pYAOBaH 1<11<1. HI<1i1 CBOHCTB TaKI<1X MaTepl<1anO B, KaK 41<11<1 ·
10. r. MaHApe, ens rTY pn 
V1nnlOCTpaL\ l<1 eH K 3TOH KOHL\en L\l<1 1<1 CI<1 HTeT I<1'1 e CKai1 6yMara 1<1 l.(KM cneua COBM 

i1Bni1e TCi1 o n l<1CblBae Mai1 B npeanarae ansuoro Ha3H a'1eHi<1 i1. 3TI<1 MaTe pl<1 anbl HP M 

MOH crar se I<1HHOBaL\I<10HHai1 peKOHCT  paapariaru aanwcs. npe)t(Ae acero, AI1i1 

llepexon OTe'1eCTBeHHoH l.(6n Ha I<1 H PYKL\ I<1 i1 YHI<1 Bep c an bH OH I<1 CCneA OBa  KOCMo c a 1<1 aBl<1a L\I<1I<1, CTaHKOB C '1l<1 cn o 

HOBa L\I<10HHblH nY Tb pa3BI<1 TI<1i1 Mo)t(eT Ten bCKOH YCTaHOBKI<1 <d1HCTpOH-1121» BblM npo rpaMMHblM ynpaene nnex ( 4 nY) nsrrye 

o CYl11 eCTBni1TbCi1 ronsxo Ha OCHOBe OA C C03 Aa HI<1 e M Ha ee OCHOBe npor panx An i1 pasuux orpacne u nponu um euuoc HI<1 i1 H, 

HOBp e MeHHo ro pa CWl<1pe HI<1i1 HaY'1HblX Ho -a n nap aTHo ro KOMnn e Kca. TI<1 , B TOM '1l<1Cl1 e M"1HaB"1anpOMa, Ani1 np01<13 

I<1CCneAOBa H"1H. 3cjJcjJeKTI<1B HOCTb Hay '1 YHI<1BepCanbHai1 YCTaHOBKa «V1HCT  BoeHHOH «aprorpaona, BbICOKOKa '1e  p l-1 ano 

HblX I<1 CCJleAOBaHI<1 H B 3Ha'1I<1TeJlbHOH CTe pOH-11 21 » 6bl na npaoripereua nTV1l.(6n CTBe HHOH n on 1<1 r p acjJl-1 1<1, MeXa HI<13a L\I<11<1 1<1 [ 3 - 4]. 

neH I<1 onpenenserca c OBepw e HCTBoM I<1C  B 1983 r., aa cser cneuuansuux cpeACTB, aBTOMam3a L\I<11<1 n p o e KTHO- KOHCTp yK  repa a 
cn e Ao BaTenbc Ko H 1<1 HayYH O- 3KCnepl<1 suneneuuux 1<1 HCTI<1TYTY rOCnJlaHOM CCCP TOp CKI<1 X pa6 0T 1<1 T. A . [2-4] . np l<1 HU 

MeHTanb HoH 6a3bl, KOTOpy lO I<1HTe r panb n o cn e npO BeA eH I<1 i1 B OKTi1 6 pe 1 982 r. 06n aAai1 KOMnn eKCOM YHI<1 K al1bH~x Yc 

HO 06bl'1HO xapaxrepaayo r Ben l<1'1 l<1H OH BblCTa BKI<1 1<1 COBel11aHI<1i1 no aonpoca CBOHCTB (cBepxBbICOKI<1MI<1 cjJ 1<13 1<1 KO-Mexa  saaa r 

cjJO HAOBoopy)t(e HHOCTI<1, L e, CTOI<1 MOC np0l<1 3BOACTBa B CCCP CI<1 HTeTl<1 '1eCKOH Hl<1'1eCKI<1MI<1 CBOHCTBaM I<1 , BOAOCTOHKOC AOB C~ 

TblO OCHOBHblX cjJO HAOB, npI<1XOAi1l11I<1XCi1 6yMarl<1 ( C6) 1<1 uenmonosuux KOMn03 1<1  TblO, coxpaHHOCTblO 3Kc nnyaTa L\I<10 HHbiX Hbl X K. 

Hd onuoro I<1 CCneAOBaTeni1. L\I<1 0HHbiX MaTep i<1 anOB (l.(KM ) . YCTaHo B CBOHCTB B nlO 6 blX Knl<1MaTl<1 '1eCKI<1X ycno n OCTa 

3aAay a cospeneuuoro n p l<1 6 0pHO ro «a.OCHa l11 e HHai1 cOBp e Me HHbIM, Ha ypos BI<1 i1X), 3TI<1 MaTe p l<1 an bl rperioaana 1<1 AI1i1 npegn 

06eC ne'1e HI<1 i1 HaY '1HblX KOnneKTI<1BOB He naxana 1 98 0- x rr., KOMnblOTepHblM 1<13Y'1eHI<1i1 I<1X CBOHCTB uecra unapruoro XI<1 MI<1 C 

npanuuna ansu o He MO)t(eT peuiar s ca 060 pYAo Ba Hl<1e M, 6blna npenaaaua-reua 060PYAOBa HI<1 i1. np l<1 3TOM I<1CCneAOBaHI<1i1 KPOM E 

ronsxo nyTeM npI<106peTeHi<1i1 COBpeMeH An i1 Wl<1p OKOro cnexrpa I<1CCn eAOBaHI<1H Ha yCTaHoBKe «V1 HCTpoH-1 121» n pOBOAI<1  npoB e 

uoro 060pYAOBaHI<1i1. 3TO 060PYAOBa HI<1 e cjJ I<13 I<1 KO- MeXa HI<1'1eC KI<1 X CBOHCTB pasuo- n l<1 He ronsxo An i1 i<13Y'1eH I<1 i1 CBOHCTB I<1C- Ha CTR 

Kn j,1 Ma 

l « n po e KT nI<1 CTBeHHI<1L\a» OCYl11eCTBni1e TCi1 n p l<1 cjJl<1 HaHCOBOH n OAA ep)t(Ke M i<1 HI<1 CTep CTBa 06pa30B a HI<1i1 1<1 HaYKI<1 POCCI<1 HCKOH OTHOG 

C!>eA ep aL\I<1i<1 ( M I<1 H06pHayK I<1 POCCI<1I<1 ) . llpoe«r « Pa3 pa60TKa i<1HH OBaL\I<1 0HH OH TeXHOnOrl<11<1 KOMnneKCHOH nepepafi orua aK Tj,1 B 

ApeBeCI<1 Hbll1 l<1 CTBeH HI<1 L\bl (c BblBOgOM ua Ml<1pOBbl e pblHKI<1 HOBoro Bl<1ga TOBap HOH L\eI1 I1I01103bl)>> - eu uren notienurene« Cepj,151 

orxpuror o ny 6nl<1'1Horo KOHKypca no OT6 0 py Op ra HI<1 3a L\I<1H Ha npaso n OI1 Y'1eHI<1i1 cy6 Cl<1g i<1 H ua peanuaauao KOMnneKC HblX Hbl X CI 

npoekrca no c03g a HI<11O BbICOKOTex Honori<1'1HOrO np01<1 3BogCTBa B uensx rocynapcreeuaoa no g g e p)t(KI<1 pa3 BI<1 TI<1 i1 «oonepa 3a 

L\I<1 I<1 POCC I<1HCKI<1X BblCWI<1 X Y'1e6HbiX 3aBeAeH I<1H 1<1 OpraHI<13aL\I<1H peansuoro cexropa 3KOHOMI<1KI<1 ( nOCTaHOBneHl<1 e npaBi<1Tel1b Hj,1nCi1 

CTBa pC!> N~ 2 18). Ii1HI<1L\l<1 aTOpOM npoexra su crynano DAD «Ipynna « li1n i<1 M» . Il apruepoa no KOMnn eK cH o My npoexry c03gaHI<151 TeXHVl 

BblCOKOTeXHOl1orl<1'1 HOrO np0 i<1 3BogCT Ba i1BI151eTC51 «CaHKT - neTep6yp rCKI<1H rocyga pCTBeHHblH TeXHOnOrl<1'1eCKI<1H YHI<1BepCi<1TeT nepeJ<l 

paCTI<1Tel1bH blX nonunepoe» [1]. POB b l ~ 

l.\~Jlmo n ooa 6yMara KaPTOH '.' • I • ••• 24 
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nurarensuaa 4aCTb H3MeHHnaCb 04eHb An ll nepe xona OT aa ano ros u x CIo1C 

Man o, 0 4eM CBlo1 AeTen bCTBYIOT nocne TeM K l.\lo1cjJPOBbIM 6b ln OCYl11e CTBneH ne
AH lo1 e np o cne KTbl cjJlo1PMbl « V'l HCTp OH» peB OA CIo1 CTe M ynp aeneuus 101 06pa60T

[16] . V1 MeHHo n0 3To MY, Ha OCHOBe CHC KIo1 AaHHbi x C auanorosoji Ha li lo1cjJPOBylO 

TeMHoro auanaaa 6n oK-cx eMbl yCTaHoB 6a3 Y. B X OAH O~ a Hano rOB bl~ Clo1 r Han 

Klo1, npH Ha4 ane peanvl3alilo1lo1 npeexra npeotipasoaua anca B Alo1 C Kp eTH bl~ KOA 

«nI-1CTBeHHl-1l.1a», 6blno npuusro pewe (lilo1cjJPOB O~ curua») C nOMOl11b lO d Hd

Hlo1 e 0 npo BeAeHlo1lo1 lo1HHoBalilo1oHHo ~ pe noro-us rppcsore n peoripasosaren bHO

KOHCTPY Kl.\lo1 lo1 YCTaHoBKlo1 « V1 HCTp o H ro YCTpO ~CTB a ( A w n Y) . Ofiparuo e ripe
11 21 » lo1 C03A aHlo1lo1 Ha ee OCH OBe np o 0 6pa 30B aHlo1e OCYl11 eCTBlo1nlo1 n plo1 nOMO

rpaMMHo-annapaTHoro KOMnne Kca . 111 1o1 l.\lo1cjJ p o- aHa n orOBoro npeotipaaosa
0 6be KTaMlo1 pe Ko HcTpy Kl.\lo1lo1 CTanlo1 : rena (WAn) . Aaanorosu jicuruan B Awn 

Clo1CTeMa ynpaBneH lo1ll yCTaHo BKlo1, - KOM npeotipasyerca B nocnenoaarensu ocn, 
nsiorepu aa Clo1 CTeMa 1-1 3MepeHlo1ll, npo lilo1cjJPOBblX 3 H a4e H Io1 ~ . CneAOBaTen bHO, 

rpaMMHoe otiecneseuae. Heo 6 x OAlo1M O onpenenurs 4a CTOTY Bbl

Crpyxrypaaa cxeaa M eX aH lo1'je C K O~ lo1 60P Klo1 lilo1cjJP OBblX 3 H a'j e H Io1 ~ lo13 auano
larH, 101 3M eplo1Te n bH o~ 4a CTIo1 nporpannuo-an rosoro cura ana. Ya CTOTa, C K OTOPO~ 

naparuoro KO Mnn eKca Ha 6a3e YHIo1Bep npovaaonstcn lilo1cjJp OBbl e 3Ha4 e HIo1 Il , 

c. 1) P I~ C . 1. YCTa HoBKa «V'lHCTpOH-11 21 » c a n b Ho ~ lo1cnblT aTenbH o~ yCTaH oBKlo1 nony4lo1na Ha3B aHlo1e 4a C TOT~ AIo1C Kpe 

IY4e- 1983-1984 rr. aunycxa g o pekoucrpy« « I nst ro n -11 21» npaseneua Ha puc. 2. Tlo1 3al.\lo1lo1 Awn. 

KaK 41Ht Ha nepegHeM nnaue KOMnbIOTep, 

e~ H  CO B~l e ll\ e H H b l ~ C npnarepo» cjJ lo1PM bl 

~ a n b l HP ~l a p K H HEWLElT PACKARD 858 
, g n ~ 

scno
4 ny ) nbiTyeMblX MaTeplo1ano B, HO lo1 An ll C03Aa 

HHO C HHR H aY 4 H o -0 6 0 c H o B a H H o ~ rexaonorv« 
I, gMl npoaiaonct ea HO Bblx YHlo1 Kan bHblx MaTe

Ka4e pllanoB H nporuoanpoaauas lo1X C B O ~ CT B 

~ H H H [3-4]. npH co3g aHlo1lo1 pana lo1 3 HOBblX Ma

TPYK repa anos ( ~KM H C5) Hc no nb30 Banlo1 Cb 

npKH ~ H n b l HaHOTeXHonorlo1lo1 [6 ]. 

lbHblX YCTa HoBKa 6 blna Wlo1 pOKO lo1 cn on b30

Mexa BaHa npu c03AaHHH cnexrpa HOBblX Blo1

~ K O C  AO B ( H H T e TH 4 e C K O ~ 6YMar lo1 lo1 liennlOn03

l HHblX HbiXKOM no3HliHo HHbiX MaTep lo1an o B lo1 HX 

ycno nO CTaHOBKe Ha npo H3BoACT BO Ha pllAe 

~1 gn ~ n p e A n p H ~ T H ~ ~ennlOn 03H O-6YM a)t(H O~ lo1 

ITHOro x H I~ H 4 e c K o ~ npo MblwneHHoCTlo1 [4,5]. 
B a H H ~ Kpol.le roro, Y4HTbiBail He0 6xoAlo1M OCTb 

IBO gH lp o B e A e H H ~ Hcc n eAo Ba H lo1~ no Bnlo1 llH HIO 

:TB HC- HaCTpyKry py uenmonosuux MaTeplo1 an oB 

IlJillMaTH4eCKHX ycn o BH ~ (rea neparypa. 
OTHOCHTen bHall Bna)t(HOCTb B0 3Ay x a ) lo1 

aKTII BHblX )t{HAKHX cpen, 6b lna c 03 Aa Ha 

M cepHR npH6opOB Anll oueuxa crpyxryp
blX ij bl X C B O ~ CT B 3THX MaTepHan oB [ 6-14]. 

!pa  3a np ouienui He -rereeprs aexa CMe

rens HK nCR pRg n OKon eHH~ KOMnb IOTepH O~ 

gaHHIl Te XHHKH. n pHHl.\HnHanbHO Ba)t(HbIM cran 
: HTeT nepexon OT auanoroaux Clo1 CTe M K l.\lo1cjJ 

pOB bIM. BTO xe BpeMIl c06CT Be HHO lo1C
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PIo1C. 2. Crpyxrypuas cxena M exaHlo14ecK o~ 101 lo1 3Meplo1Ten bH0ll1 4aCTlo1 npor paanuo
annaparaoro KOMnneK ca YHIo1Bep canbH O~ lo1 cnblTaT enbHO ~ yCTaHoBKlo1 «Instron
1121»: 1 - 6 ana Hclo1 po BKa, 2 - Kan lo16 po BKa, 3 - Bbl6 0p Alo1 ana 30Ha HarpY3KIo1, 

4 - reueparop 375 lu, 5 - AeMoA yn ll Top , 6 - yCTaHoBKa Hyn ll , 7 - 6n oK auanoro
lilo1cjJ poBoro npeocpaaosarens. 8 - nep coHan bHbl1l1 KOMnb IOTep, 9 - TeH30A aT4Io1K, 

10 - AByxcjJa3Hblll1 npeoopaaoaarens. 11 - Cl1H XpOHlo13aTop 2 0 Mr lj, 12 - yCTaHoB 

neHHbl1l1 onTIo14e cKlo1111 3HKoAe p. 

25 " ..•. :..' l4enmollOJa 6yMara KaPTOH 
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np~ aaanuse HanpaBneH~~ peKoHCT

PYKl.\~~ ~cnbITaTenbHo~ YCTaHoBK~ CTO

Rna sanasa nOBblweH~R TOYHOCT~ ~3Me

peH~R ~ per ucrpaua« nepeweuieuua 
nogB~>KHO,O 3aXBaTa, a TaK>Ke c03gaH~R 

B03MO>KHOCT~ npocwarpaaan, ~ perucr
pupoaan, ~cnbITaH~R B peansuon apene
H~, C nocnegYIOll.\e~ MaTeMaT~YeCKO~ 

06pa60TKO~ nony-reuuux gaHHbiX. 

AnR YBen~YeH~R TOYHOCT~ perncr
pal.\~~ nepeweuieuua 6blno np~HRTO pe

ureuue 06 YCTaHOBKe ncnonuwrensuo
10 per acrpapyiourero YCTpo~CTBa ge

cjJopMal.\~~, a ~MeHHO gaTY~Ka yrnosux 
nepeMell.\eH~~. C nowouiuc B~HTOBO~ 

nepena-u- spauieuwe naurarena ur nu
rarensuof YCTaHOBK~ npeofipasyercn B 

aoaaparuo-nocrynarent.uoe. Ha Ban 

gB~,aTenR YCTaHaBn~BaeTCR gaTY~K y,

Jl OBblX nepeMell.\eH~~ - OnT~YeCK~~ ~H

KpeMeHTanbHbl~ 3HKogep. OH ~MeeT 

paapeuraiouiyio cnoC06HOCTb 1800 Me

TOK ua 1 060pOT sana gB~,aTenR, YTO 

naer B03MO>KHOCTb cjJ~Kc~pOBaTb nepe

Mell.\eH~e 3aXBaTOB CTOYHOCTblO go 0,1 

M~KpOH. (OYeB~gHo, YTO 3TO TOYHOCTb 

per acrpaun«. a c06CTBeHHo TOYHOCTb 

~3MepeH~~ onpenenserca ~ TOYHOCTblO 

MeXaH~YeCK~X C~CTeM, ~x nlOcjJTaM~ ~ 

T. n.). nnaTbi Alll] ~ l.\An nonxruovaior
CR no ~HTepcjJe~cy USB 2.0 nepcouans
HO,O KOMnblOTepa. 

AnR perucrpauaa ~ aaona C~,HanOB 

C TeH30MeTp~YeCKO,O gaTY~Ka (gaTY~K 

cunu) ~ gaTY~KagecjJopMal.\~~ (onru-rec
KOIO 3HKogepa), CganbHe~weM nepec-ie
TOM nonyseu HblX 3Kcnep~MeHTan bH blX 

gaHHblx, 6bln YCTaHOBneH auanoro

l.\~cjJPOBO~ npeocpaaoaarens Zet210 C 

6a30BbiM npo,paMMHblM 06ecneYeH~eM 

«Zetl.ab», 06eCneY~BalOll.\~M BBOg gaH

HblX B KOMnblOTep C nocnenyiouia» CO

xpaHeH~~ gaHHblx Hd >KeCTKOM g~cKe nK. 

B pesynsrare c03gaH~R nporpaan
uo-annaparuoro KOMnneKca ~ ~HHOBa

l.\~OHHO~ peKOHCTpYKl.\~~ YH~Bepcanb

HO~ ~ccnegoBaTenbCKO~ YCTaHOBK~ 

«Vl HCTpOH-1121»6bln ~ ananra poaauu ~ 

ycosepureacrsoeaaau cnenyicuiae Me

TOg~K~, paapariorauuue Ha KacjJegpe 

Texaonorua uenmonosu ~ KOMn03~l.\~

OHHblX MaTep~anOB: 

P~C. 3. llporpaaxuo-annaparuuf konnnekc ua OCHOBe ~HHOBal.\~OHHO~ 

peKoHcTpYKl.\~~ YH~BepcanbHo~ ~ccnegoBaTenbcKo~ YCTaHoBK~ «VlHCTpOH-1121», 

nOAlOTOBneHHbl~ K ~cnbITaH~R/·1 gpeBec~Hbl B pe>K~Me C>KaT~R. 

• MeTog~Ka ~cnbITaH~R npeaecauu 
Bycnoensx OgHOOCHOIO C>KaT~R, Conpe

geneH~eM Mogym ynpyrocru, paocru 
C>KaT~R ~ np, xapakrepucru« aerpopna
l.\~OHHO'O npouecca C>KaT~R. 

• MeTog~Ka onpeneneuns reepnocru 
gpeBec~Hbl no JlHKa. 

• MeTog~ «a on peneneu ~R npay HOC

T~ ua paspua B ycnoauax OgHOOCHO,O 

pacraxe-u-». 
• MeTog~Ka ~3MepeH~R penakcauau 

HanpR>KeH~R l.\KM BycnoB~Rx OgHOOCHO

ro paCTR>KeH~R. 

• MeTog~Ka onpeneneuas MogynR 

ynpyrocr a l.\KM np~ CTaT~YeCKOM Hd

,pY>KeH~~, B ycnoB~Rx OgHOOCHO,O 

paCTR>KeH ~R. 

• MeTog~Ka ~3MepeH~R OCTaTOYHO~ 

gecjJopMal.\~~ l.\KM B ycnoaunx OgHOOC

uoro paCTR>KeH~R. 

p~C 

TBe~ 

cjJopr, 

Ka3al 
He~ 

Hall r 

Ka H, 

cn~n 

P~I'1 

Tbl TI 

MO)t( 

H11~ 

BaH~ 

M~ ~ 

• MeTog~Ka onpeneneuns omens

HblX KOMnOHeHT gecjJopMal.\~~ l.\KM B YC n~3c 

nOB~RX OgHOOCHO,O paCTR>KeH~R. Hbl ~ 

Bpesynsrare MogepH~3al.\~~ HaYCTa nllel 

HOBKe «Instran-1121» crane B03MO>KHbIM ll.\11e 

nposeneuue BblCOKOTOYHblX ~3MepeH~~ HIR, 

rsepnocn- npeeecuHbl [17]. B YaCTHOCT~ ra C 

gpeBec~Hbl n~CTBeHH~l.\bl. AnR TeCTa Mag 

rsepnocr« no l1HKa, ~cnonb3yeMora gnR l.\~0 

Ol.\eH K~ reepnocru npeeecuHbl [17]. CKOH

crpyupoeaua npncrasxa B B~ge Ha IMa,H~T

uoro urapaxa. Xapaxrepacruxa rsepnocru Bep 

Bbl paxaercs B cune (B cjJyHTax, B HbIOTO HOB 

uax ~n~ K~noHbIOToHax), KOTOPYIO Hy>KHO uiar 
np~nO>K~Tb K MeTann~YeCKoMY wap~KY 60T 

g~aMeTpoM 0,444 glO~Ma (11,28 M~nn~ nne 

MeTpa), YT06bl BgaB~Tb era B npesecuuy CTB 
Ha nonoB~Hyg~aMeTpa (pac, 4). llpoae
geH~e ~cnbITaH~R aaxruovaerca B cjJ~Kca I{~X 

l.\~~ cnuna npeeecnuu Ha H~>KHe~ nnar- ycn 

l.\enmollOJa5YM:lf3 KaproH ',' . '-' : 11 • 26 
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oH-1l21», 

~ H OT/1en b

~KM B yc
~ H H . 

HHua YCTa
b3rloO>KHblM 
13 r ,\epe HH~ 

l-IaCTHOCTH 

~n H Te CTa 
eMo ro /1nR 

) 7], CKOH

e IIo arHHT

fBep/10CTH 
BHbIOTO

ylO HY)/(H O 
wa pHKy 

MHnnH

peBecHHy 

~ . flpose
B¢HKca 

e ~ nnar-

PHC. 4. rvlO/1enb npOBeAeHHRTeCTa 

TBep/10CTHno 51 Hxa 

~o p ~. e 11 c nblTa TenbHO~ MaWHHbl. no no

Ka3aHHHM/1aTYHKa nepeneuteuas sepx
tte ~ rpasepcu qlHKCI<lpyeTcR MaKCHManb

HaAHarpY3Ka BMOM eHTBH eApeHHR ur apu
~a Ha nono BHHy /1 Ha MeTpa. ItlcnblTaHH e 
cnHna npOBOAHTCR OT ueurpa K nepHcjJe

plm CwarOM He oonee 2-x CM. Pe3yn bTa

11:1 TeCTa TBepAOCT H no il HKa AalOT B03

':OJl<HOCTb Ol.\eHKH CTPYKTl/PHbIX H3MeHe
HII ~ no paAHYCY cnana npesecauu. Bb1 3
BaHHblX6HonOrHyeCKI1M I1, KnI1MaTI14eCKI1 

Mil HAPyrHMH cjJ a KTo p a ~·'I1. 

MeTOA rparpo aaanurn-r ecaoro aaa
MuaK PH BO ~ C)/(aTI1 R (pac . 5) npeaeca 

HbI Bnporpaane Calculator DTN n03BO

nAeTaBTOlloaTHyeCK H nonY4HTb cneAYIO

I1lllexapaKTepHCTI1 KI1 : AecjJ opMa\.1I1R C>Ka

li lA, %; Pa60Ta C>KaT HR, A>K 'M/M 3; Pa60

taCJI<aTHRBynpyroji 06naCTH, A>K 'M/ M3; 

\OAynbynpyroCT I1, rn a; Ilpenen npon op
~IIOHan b H o CT H , Mna. 

llporpaxnno-annapar uu si KOf1 nneKC 

Ha OCHOBe pe KOH CTpY H pOB a HH O ~ yHI1 

Ee p ca n b H O ~ HccneAOBaTenb CKOH ycra

HOBKI' « ~ H CTPOH - 1 1 21» n03BonReT pe

U!aTb WH P O K H ~ cnekrp 3aAay npl1 paapa
60TKe H H HOBa l.\ H O H HO ~ TeXHOnOrl1 11 KOM

nn eKcH o ~ nepepaticrxa ApeBeCI1Hbl nl1 

CTBeH H H ~ b l : 

• On peneneuue cjJ I13I1 KO-MeXaHl1 yeC

KIIXC B O~C TB ApeBeCH Hbl nI1 CTB eHHI1 \.1bl B 

ycnoBHRx onucocuoro C>KaTHR; 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 
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PI1C. 5. Kpl1 BaR C>KaTI1 R ApeBeCI1H bl 

• Onpenene- ui e MOAynR yripyr ocru 
npu C>KaTI1 I1 ; 

• Oripeneneuae paooru C>Kan 1R; 

• Onpeneneuue aHV130TpO nl1 V1 cjJV1 3V1
KO-MeXaHl1 yeCKI1X CB O ~ CTB ApeBeCI1 Hbl n l1

cTBe HHH\.1 bl B ycn oauax onsoocuoro C>Ka

TV1R C uenuo OnTI1MV1 3a\.1V111 pacxpos Ape

BeC I1 Hbl npn MexaHV14ecKoH nepepatiorxe: 
• O\.1eHKY H3M eHeHHR cjJH 3I1 Ko-Mexa

Hl1yeCKI1 X C B O ~ CTB ApeBeCI1 Hbl nI1CT BeH

HI1\.1bl nOA A e~CTBHeM >KI1AKH X cpen, Ha

npuaep. npa npoBeAeH V1H BOAHO~ 3KCT
paK\.1I1I1, C\.1enblO Om11M11 3a\.11111 napaner
pOB X I1 M I1Ye C K O ~ nepepafiorx u npeaecu
Hbl n I1 CT BeHHI1 \.1 bl. 

TaKI1 M06pa30M, npeAnar a eMbl~ KOM
nnexc cran OAHHM 11 3 Ba>KH e ~WHX sne

MeHTOB npa paapaoorxe Hay4Ho-060CH O

BaHHblX I1 HH OBa\.1 11 0HHbI X T e XHOn Orl1~ 

KOM nn e KCH O~ nepepaoor ku ApeBeCV1Hbl 
nI1CTBeHHI1\.1bl. 
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ABB B Te4eH illill MHorillX ner npennaraer ycnyry no onru MiIl3al\iIl ill npOl\eCCOB B 6yMalKHofl nponsuuneuuocr« - Paper	 060PYA 
He npe Machine Fingerprint. 3TO peuieuae naer B03MOlKHOCTb npoill3BoAiIlTenHM B Lj5n oCYl1\eCTBiIlTb nonHylO Ol\eHKY npcuecca 
KOHl\e~npow aaoncraa ill onpenenun, 06JlaCTiIl C ncreuuaano s AJlH pa3BiIlTiIlH ill ycosepureucr aouauaa. Ha OCHOBe asanaaa OT 
TapHOASS KOM6i1lHaT nOJlY4aeT cooTBeTCTBYIOl1\iIle peKOMeHAal\iIlill AJlH OnTiIlMiIl3al\iIlill BMeCTe Cpac-iero« npill6blJlill ua iIlHBeCTiIl
3yJl bTall\iIlOHHblfl «arurran . 
AeHCTB«COrJlaCHO uauiexy onury, run ill4Hblfl l\eJlJlIOJl03Ho-6YMalKHblfl KOM6i1lHaT, BHeAPillB HaWill onTiIlMiIl3al\iIlOHHble pewe
pylKalCHiIlH, MOlKeT nOJlY4i1lTb AO XOA, B 5-10 pas npeBblWalOl1\iIlfl pasxep iIlH secruua fl, tinarcnapa 60Jlee 3epepeKTiIlBHoMy ill orrru
3Ha4elMiIl 3i1lpoBaHHoMy nponaaoncr ay 6yMarill», - rosopar WOHac BapHKBI1CT, cneuaanucr no onTiIlMiIl3al\iIlill npOl\eCCOB ill yn
l1\eCTBpaeneuaio Ka4eCTBOM ASS. «CpeAHiIl~ wBeAcKiIlfl l\eJlnIOJl03Ho-6YMalKHblfl KOM6i1lHaT MOlKeT (3KOHOMiIlTb oxono 1-2,5 

MiIlJlJlillOHOB KpOH (115 TblC. - 300 TblC. espo) TOJlbKO nyrex ynY4weHiIlH re x 06JlaCTefl npoaaaoncr aa. xoropue Mbl onpe  ne CTP 
ro npo AeJlHeM 6JlarOAapH AiIlarHOCTiIlKe Fingerprint». 
Hillill 0So BpeMIl AiIlarHOCTiIlKiIl ABB oueuuaaer KalKAYIO COCTaBJlHIOl1\YIO npouaaoncreeuuoro npouecca ill oCYl1\eCTBnHeT 
py, uanouc« onTiIlMiIl3al\iIlOHHoro noreuuaana CT04KiIl 3peHiIlil MexaHiIlKiIl, a TaKlKe TeXHiIlKiIl aBTOMaTiIl4eCKoro perynapoaaaas . 
no epe)J,iIlarHocTiIlKa MOlKeT YKa3aTb Ha npouecc, iIlHCTpYMeHT iIlJlill npotinexu aBTOMaTiIl3al\iIlill. ABB oCYl1\eCTBJllleT Ol\eHKY JlIO
0,2, M60fl 6yMarOAeJlbHOfl MaWiIlHbl He3aBiIlCiIlMO OT xapaxrepa ee CiIl CTeMbl aBTOMaTiIl3al\iIlill. 
py - («Mbl scerna npeAOCTaBJlHeM HenpepblBHblfl KOHTpOJlb iIlCnOJlHeHiIlll nocne aaaepureuas AiIlarHOCTiIlKiIl ill BHeApeHiIlH 

l.{iIl3MeHeHiIlfl C uenso 06ecne4eHiIlH nonroapexeuuu x YJlY4weHiIlfl ill B03BpaTa iIlHBeCTiIll\iIlH 3aKa34i1lKa », - OTMe4aeT 
epillJlill171. BapHKBiIlCT. 

)J,iIlarHocTiIlKa Fingerprint npenocraanaer OCHOBy AJlH nOCJleAYIOl1\iIlx cpaBHeHiIlfl ill aHaJlill3a npoaaaonarensuocr« caxo 

KOM6i1lHaTa. Fingerprint raioae BKJl104aeT B ce6H nnau onTiIlMiIl3al\iIlill, KOTOpblfl ccnepsorr BblllBJleHiIle onTiIlMiIl3al\iIlOHHO Y4aCl 
waH' 
ero ( 

ro noreuuuana ill onpenenser npuoparer Mep AJlH HaillJlY4wiIlX B03MolKHoCTefl 3KOHOMiIlill. Pac-rer npill6blJlill Ha iIlHBeCTiIl
l\iIlOHHbl~ kanaran - 3TO 04eHb BalKHbl~ iIlHCTpyMeHT, KOTOpblfl B AOCTynHofl epopMe iIlJlJlIOCTpillpyeT, KaK onTiIlMiIl3al\iIlH 

aanpotiecne-uiaaer CHiIllKeHiIle iIl3AeplKeK. 
rapa)J,JlH oCYl1\eCTBJleHiIlH TaKofl Bce06beMJlIOl1\efl Ol\eHKiIl KOMnaHiIlll AOJllKHa illMeTb rnyrioxoe nOHiIlMaHiIle npOl\eCCOB KalK
THO,nero Y4aCTKa l\eJlJlIOJl03Ho-6YMalKHoro KOM6i1lHaTa. ABB npuo tipena raxoe nOHiIlMaHiIle 6JlaroAapil cBoeMy MHoroJleTHe

My onury ill nepenosu« 3HaHiIlHM B Lj5n. H~UI 
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