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Pe$epar

Or\er 272 c.,4't., 104 puc.,24 ra6n., 103 ucro.uhxsn, 3 npna,

<KJIIOI{EBbIE CNOBA _ 3JIEKTPOMA|H?ITHO.AKYCTI,IIIECKOE

ITPEOEPA3OBAHI4E, tlpOAOJIbI{bIE, IIOIIEPEII}bIE, CTEPXHEBbIE.

KPYTI4NbIIbIE BOJIHbI, AE@EKTOCKOITTIA. CTPYKIYPOCKOIIU'.

TEH3OMETPI4', MACCIIBTIbIE

OBbEKTI,I>

O6rerrom uccreAoBaHuq

sJreKTpOMafHr4THO-aKyCTr4 qecKof o

rBJrrrorcr r4H(popMaTnar{hre aapaMeTpbr

npeo6pasouanzr npH HepEBpyruaK,rrleM

KoHTpoJre nporsxeHHblx r.r Maccr.rBHbrx o6bei<r:oe MerarJloxolncrpyKqlnfi

I{effi pa6orLt: perrreHr4e SyngalrenrzurbHbrx r,i npHKrIa.&EbrX [po6neM

14CnOJIb3OBaHI,I' 3JIeKTpOMaTHI4THO-aKyCTIITIeCKOfO ME

crpyKTypocKo[r4r4, TeH3oMerpr,iu, ge@er<rocxonnu, To]Iul[xroMETpHn c

lIcrroJrb3oBaHr'IeNa o6reMT{rrx, noBepxHocrHbrx, crepxlrgBblx n Kpyn{nbH.brx BOrrH,

cocraBJrrrorurx ocHoBbr uonofr nporpeccrzsHofi Texl{onorfig StleKrpoMamr{THo_

aKycrurlecKofo KoHTpoJIt nportxeHHblx 14 Maccl4Bttl{x MElaJuoKoHerpu(Ill|fi,

y3JroB t4 4era-nefi BaroHoB I,I JroKoMorI,iBoB.

Merogo,rorun [poBeAeHr{a pa6o*r : Mo4erurponar,rr{e H anangrl,IqecKr{e

r4ccreroBaHl{fl [poI{3BOAI{nr4Cb C rrcrroJrb3oBaHl,IeM aninaparoB fl{HefiHoft Ir

irerznefrnofi Teopr4l{ ynpyrocrl,r, reopuu aKycrl4 KI,i rBep,qoro reJra, TeopIrI{

u

SreKTpoMarHrzrHofo rroJr{ c r4cnoJrb3oBaHr4eM fraKeroB rrporpaMM MathCad, Elcut.



l

l
I

I

l

l
l
l

l

l
l

l

l
l
l

r
I
-J

I

Tpe6yeuoe KarrecTBo pa6or o6ecnealllBaerc.f, IIoIIOJI6SO&4ffi9M GOEp€M€u-IXDIx

TexHoJIofI{[ LI MeTOAOB.

3r<cuepuuenraj1bHble T4CCJIeAOBaHLT{ UpOBOAIIJIfl9b o EgIlOtIbS$BAIt[Cld

MeTOAa MHOfOKpaTrrblx oTpaxeHllfi, MeTOAa aKycTl4qecKoft 9MI4CCIiI4, MeTOAa

aKycTI,IqecKoa TeH3OMerpIl u, 3XO-IlMrIyJIbcHofo MeTOAa KOHTpOJUI,

O6ecle.rriBaroudtlx BbIcoKyIo tIyBCTBIITeJIbHocTb flpll BbI.sBIeHI4[ Ae(peKTOB' IIpU

onpeAeJIeHUIi TOJIIIIIIHbI, nprr orleHKe c'rpyKrypbl HAIDfiXEI{HO-

Ae(bopM[poBaHrroro cocro-tHl4t o65eKTa.

Pesy.ilrrarr'r pa6orr'I :

MoAelz fipolleccoB 3MA usriyleuru,.fr. LI rrpldeMa CTepxHeBLIx, KpyTI4nEHbIx,

noBepxHocTHbix u o66eMHbrx BoJrH B MaCCT4BHbIX U [pOTtxeHHEIX O66eKTaX

pesyntrartr uccreAoBaHtls ocHoBsbrx napaMeTpoB 3MA npeo6pa3oBaHlAs B

3aBT4CI,IMOCTI{ OT KOHCTpyKTI'IBHbIX IIapaMeTpoB.

PercouenAarlr'u4 fio npoeKr[poBaHl'Ilo SMAII Anfl crpyrTyposnofllr'$ c

I4C[OJI63OBaHIreM pa3HbIX TITIOB BOJIH.

3aBrEcr.ruocrtr s(pQexmnnocrr'I 3MA[I, flapaMerpoB BoJIH or

rrpr{KJraAbrBaeMErx Ha[ptXeHIIfi, cTpyKTypHofo OOCTO$&nfl MgT€pH,fOBt

HaKOIJIeHI4I'I Ae@eKTHOCTLI.

Ocnosul,re KoHcrpyKTI{BHbIer TexHoJroruqecKrre TEXHIIKO.

gKcrrJryaTarluoHHbre xapaKTeprrcTlllru. Pa-rpa6arbrBaeMble 3MA rexHoflofl{z

4eQerrocronuu, TOJirrII4HOMerpl4I4, crpyKTlpocKo[I4l4 MaccLIBHbIX

flportxeHnblx o6ter<ros ne rpe6yror AonoJIHLITeJIbHofr noAroToBKI'I IIoBepxHocTI4
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o6GeKTa Ko'Tpor' n npuMe'eH"' KoHTaKTHbrx xrrA*oe*sfi gilfl .lrffi{ep.ofto*I'ofi

cpeAhr; oTcyTcTByeT 3aBtrcr{MocT6 pe3yJrbTaToB KOET$O$' Or 38Op& fi€pgxoga

upeo6pa-aorareneft oruocr4TeJrb'O rroBepxHocrr4 n eoc3ofiel{n .Iroa@plffioerrl

o6rerra; orcyrcrByer zs'oc 3MA npeo6pa:ona:reneq o6oweq!{&a€Te, lr[cs*as

rrpor{3BoArrreJrbqocrr a[[aparypBr; o6ecnequeaercs BEileomn qywlgrrrgllbltogrb

u roqHocrb [pr4 pearrv3arrylv MeroAr{K orIeHM OqFyrrypSq T*E-ryps[,

Hafip.sxeHHo-4e$opuzponaH'oro cocrorHr4-s, ror'trr4Eot{€Tpnu n geserroexonxu

3a cqer r{crrorr3oBaHz_fl MeroAa Mnoroxpargrix orpax€H_{fi.xtpg ofrHooropoHfieM

.qocryle K Toprly o6:serra.

Crenenr BHeApeHuq. Anpo6aqva parpadotenwft onnrnofi AMA

ycragoBKrr no KoHTpoJrro craroqHbrx nanp.rNeuzfr B qg$twraralslN ron€cal( n{l

OAO <BM3> (Buxcyucr<ufi Merarrryprvqecr<ux amA) a O.AO d{TMKD

(Huxnerarnnrcxui naeramyprzvecxlrfi xolr6znar ).

Pexonren.qaqu[ rro BHeApeHrrn r{Jrr{ r{Torn ErGjlDcnaf, p€y{braroB

HIIP. rlpeacraBir.f,ercr s$$exutenrrira acrorr*oBalrtc paa@aumaeamm 3.MA

texHonorr'fi rpn 4eser<rocKorrrr4, TOJrrrIr'HOMerpt4E, Clpyxq/pocrcomg, A,IS

oqeuKr{ Ha[prxeugo-ge@opir.ruporanHoro cocrormgr pqqa oilIacr{slx

[poa3BoAcrBennnx o6rerron (npyrrconrrfi nporar, 1p]6H, xrponofio{ar.E4sOerN&E

rrrTaHrr4, cTEurbHhre Tpochr, npyxr4 Hhr, xeJre3HOAOpOrtrgbF per$cs{, &&rorrrHbl-e

Korreca, rpy6oupooogrr z 4p.).

o'lacrl ''pHMeHeHHq. pesyn*a*r zccnegonaurzf rzMeror Havq'oe

3HaqeHI{e An{ pa3BtITUfr. Teoprlit SneKTpOMarHI{TO_aKyCTr4qecKoro



flpeoopa3oBaHrr{, aKycrr4qecKr4x MeroAoB Hepa3pyru€tKrll{er,o Kol{Tpo]If, M€TaJrJroB

r'r Mofyr r4cuoJib3oBarbc[ Arrfl pa3pa6orKr4 3(boeKT[Br{Brx deoKor.rraKTltbrx Msr,oAoB

3MA z:nyveHrfr. vr [pr4eMa ylpyrnx BoJrH pa3nlrtxtrhrx annoB. pBynbrarbr

r.rccnegonauufr 14 crroJrB3oBaHbr rrpr4 noAroroere 6aralaepoB no l{anpaBJrellt o

200100 dlpu6opocrpoeHr{e>, Marr.icrpoB rro npofpaMMe 200100.68-21 <Ilpndopar

rr MeroAbr KoHTpon{ upupo4uofi cpeAbr, BeulecrB, Maropuaron n Rsgeaufi>;

acnr4paHToB rlo cnerlr4aJrbHocrv 05.02.11 <MeroArr KoHTpory H Ar{arHocrr,rKr{ B

Marrrr4Hocrpoe[r4v>>; nprr MoAepHr,r3arlr4 ra ra paspa6otxe yreSurrx nporyaMM

Bbrcrlero o6pa:onanrax rro KypcaM <<@zsu.reorue MgroAEI I@tITpoJIfl>,

<Hepaspy'raroqzfi r<onrpor' B npor{3BoAcrBe>, <I-Ieparpyruarorqnft rourpoar

noreHrlr4aJrbHo o[acHbIX o6:sex'roe>>, <<Teoperrz.recxae oottoBbr aKycrl{qecKoro

KoHTponr r4 .qr4arHocrr4Kra>>, <Ar<ycrzvecr<uft ron,rpo.trrn, <Llerogu H opeAgrBa

crpyKTypocKorrur4)), B raboparopHoM rrpaKTr4KyMe, a raloKc B xoAe l(ypeoBoro I{

AI'InJIoMHoro IlpoeKTl{poBaHrl'i, r]pr4 rloAforoBKe Marngrcpcrnx ,4l{cgepraul{fi,

KaHAr{AaTCKtI X r{ AOKTOpCKUX ,4r4CCepTarInr4

3nouolruqecrcas aQQelcrunnocrr *r 3ilatrnilosrb pa6oru. K

OCHOBHbIM TEXHIIKO-9KOHOMI4qECKI,IM IOKA3ATEJI'M PA3PA6ATEIBAEMbIX 3MA

rexnoloruft KoHTpOnr Macc[BHbrx 14 rrporrxeHHbrx oSbeKToB cJle,qye? orrrecru:

Bo3MOXHocrb KoHTpors qepe3 Bo3Aynurrfr sa3op 6es nprurreneunn KorrraKTHbrx

NulXocref, orcyrcrBi.re r.r3Hoca 3MA npeo6pasonare.nefi; Bo3MoxHoCT6 pa60rr,r n

ycJroBl,Irx BbrcoKr4 x I,I Hr,i3Krzx reMrreparyp, npa 6oruurrax cKopocr{x,

urepoxonaroii r :arp8Heunoil rroBepxHocrr{ o6rerra; Bo3MOXHOCTb

8
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cneAyroqeM: 3MA rexsonorri{ He rpe6yer cKagrpoae![F4 AonorrfiEle.[br{oft

lo.qroToBKr4 [oBepxHocrr4 oobeKTa KoHTpoJUr ri nFtfisltc*E{t tsouT.nrrge{x

xrArocrefi nJrrr r4MMepc[omloft cpe4rr; aKycrratreaKl{ft M€tro.[ uguottroyer rtoot

ognof [pupoAbr c Harrp-{xeHuo-ge$opnaupoBarrl{blM eo€to{mteM oSbeKTa,

[ogToMy orIeHKa BrrrBJrreMbrx 4eSerron, r{aKorr.neH.Itofi ltoBp€xgenuoctlt n

otrnonenuft rro crpyKType .rrBJrrercr sau6olee EbleOrat

qyBcrBr.rrerbHocrb K onacubrM BHyrpeHHlrM r4 rroBepxuocrurna 4e(pemau,

o6ycnoeneunrrlr ri3MeHeHueM MexaHr.rrlecKofo r.rMrre,qaHca, v coAepx{aqrrM

KonrleuTparopbr HarrprxeHr,rf ; esrcoran rorrHocrb [prz peanri3arlI,rI,r MeroAlrK

nos6yx4euux-[prreMa cABv roBbrx rroJrrpri3oBauubrx EoitiH no l{opuqflrf K

noBepxHocrr4 BBo.qa, a TaKXe cTepxHeBbrx, KpyTI4JIbltItDL o6leunrrx Bo'llx E

rrporrx(egHblx o6ler<rax; Bo3Moxgocrb peaJrv3aql,ll{ MgroAe lrmoxuxparHbrx

orpaxenr.rft Arrfr yBerrlqeurlf rryBcrBr.rreJr;Hocrl4 apH gfF]JrKTJtpocNonJ r{,

ToJrnlrrHoMerpuu, 4eQexrocKo[r4rr, a raK)Ke rrprz oAHoctoBostFt\{ EocryrrG K TopIry

flporrx{eHHoro o6rerra; Ha pe3yJrbrarlr KoHTporg nG BtroDgf rtepeKogbl

npeo6pasonareleft orHocrrreJrbuo noBepxHocrrr o66exra; trIEporaff Elo;lloca

rrporrycKaHfitr, Hr43Kaq 4o6pornocrt, MaJrarr AJrvreJrbno9rb radrNytlboa; noaaulegx{e

AocroBepHocrrr KoHTpoJrr 3a c-rrer rrpr4MeueHr4rr coBpeMe$iltrq uerofioB o6pa6orx.tl

urvepennofi ran$opuaqau (xoppenxqrzouHufi ana@3,

cvruanrr).

HosusHa pa.rpa6arueaelmrx 3MA rexAs}torlffi

roJrrqrr HoMerpr{rr, crpyKTypocKonrrr4 rrporrxeunbnt g&slmol gocrour

6aroro.E@effiHile

4eQerrocrcomu,

9



I
J

l
I= roJIlIIt4HoMeTpHLI, AocToBepHocTL MeroAoB cTpyIfrypOSXgrIIiH; BrrI€OKAx

I "porr3BoAr4reJrbHocrr 
armaparypbr, pe€urri3yrotqefi 3M,4. leXnesorHa"

i
I

1

Ilponrosunre flpeArroJroxeguq o pa3BrlTrru o6[ersra H.ccgeqo3guflf,,'-
I)

Bogtr,toxna KoMMepI{I4arIpI3arI[r pe3ynbraroB r,rccJreAoBa# a Ea*€ rrprdopon u

I
) rexnolorIzft 3MA Kourporrr Ha HTMK, BM3, Kllf,K, gclvff, Apynrx

I uerarn),?ruFrecrr,rx xov6unarax, Marrrr4'ocrpgH?Etrttrbn{ 3agofrax,)  ' -

-i ne@rego6rrnarolllux [peA[ptrf,Tr4rx.
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