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OT3bIB

BeAyrqefi opranz sar',uu(DfEoy Bo <vxrzncKzfi ro cy'apcrBe'H'rfi rexrrzqecKafiyHr'rBepcr4ren) Ha ruccepr3rl'oHrryrc pa6ory 
"u,.rv <<oqenra3I(c[JryaTaqLIoHHhrx [oKa3aTeJlefi uorprlrzr rrr.o"o3HBrx Aopor Ha oc'oBezHTeJrJrerffyaJrbHhrx

czcreM)), rpeAcraBrreHrryrc Kapa6y, o"on Uf,rHofi A"ap.eBuofi Ha cou cKaHzeytreHofi cTeneHu Ka'An*araTexHprgecKr4x HayK uo c,,eqkr€urb'o cTn05 '21 '01 - TexnoJronllfl H MaIrryIHbr Jreco3aroToBoK 14 Jrec'oro xos.f,ficrna

flpe4cranJleH'at 
ruccepTar{r4oH Hafl- paftora cocTokrr r43 BBeAeHr4.f,, 5pa3AeJron' o6rqzx BBTB.A'B v [pLIJrox eunft;.o4.p*", rg4 crpa'wl'r reK cra, 2gra6twJ'39 pPIcyHKoB kI ozot'"ofuu6r4qecKoro reKc raH3 rEgHaLrMeH onanwfi..

ArcryaJrbHocrb TeMbr ArrccepTfl rlur.r

Pa6ora rocBtlqeHa upo6neue coBepueHcTBo Ba*vrfrAopoxHhrx uoxpr'afiJIecoBo3HbIX Aopor [yTeM LIcrIoJIb3oBaHr4f, MeToAoB or{eHrer sz:zvecKrrx
ffil:ffH&#":::::I[H"oH'hrx rIoK€'' arenen Aop o)KHbrx roKphrr uit uao cHoBe

Kar< LI3BecrHo' dcnoeHze Jlecochrprenofi 6asrr 
_B 

,,epBy,o oqepeAb 3aBr4cLrr oTrpaHcropruofi Aocry[HocrLr JrecoceK, Koropa.fl o6ecnl"lrru u B crpa'e, u BVpzuGcKoM peruroHe rpafine HeAocraroquo. IIpa eroM ua6nroA aeTcs.LIc[oJI63oBaHI4e AJILIHH.M.pH'TM rpy3oBBrM aBTorpa'cuopToM He ToJrBKoJlecoBo3'hrx Aopor' Ho u aBToMo6zn**rx Aopor . o6qero ^ 
rrorr* oBa*ufl, yro

4e_f,TeJrEHocTr4
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TIpLIBOAITT K CHLIIKeHLTIO UX TpaHcloprHo-3KorrJryararluoHHoro cocro.s ]Hvrfl., B
qacrHo crv\ rroBhrrrre HHo My KOJre eo 6p as o naHr4ro .

Coruacno cJloxuBmeitcs. [paKTI,IKe oflpeAeneHue TpaAr4rlrroHHbrMr.r
MeroAaMLr ocHoBHbrx xapaKTepklcruK aBToMo6znrnrrx Aopor, B qacrHo crvr,
ruy6znsr KoJrez' [poBoAr4Tcfl. B ra6oparopHhrx v [oJreBhrx ycnoBkrtrx q/TeM
rlpoBepKLt Ilcllhrraltuit Ha coorBercrBze rpe6onaHprf,M HopMaTpreHofi
AOKyMeHTATIUVI'' rrro He yqurbrBaer HeolpeAeneHHocTb 6olrnrLrHcrBa sarropoB r4
He no3BoJlter AocraroqHo rotlHo [porHo3[poBarb sKclJryarawroHHhre rroKa3areJrr4
rroxphrrnfi 4opor.

3ro' [pprBonvrr K 3HaqureJlbHhrM Ao[onHLrreJrb'hrM gKcrrnyararl'oHHhrM
3arparaM Ha coAep)KaHLIe rI peMoHT AOpOf LB-3a HeAOCTaroqHo o6ocuoBaHHhrx
MelKpeMoHTHbIX [epaoAos. MexAy reM, coBpeMeHHbIe AocTkr]K eHprflMareMaTrdKlr Lr
uHSopnaaIILIoHHhrx rexHonorufi upe4nararor cpeAcrBa, TaKrre KaK HerreTKar JrorvKa,
UEfiPOrrHbIe ceTvI,kIHTeJIJIeKTy€ubHhIe cLIcTeMbI, AIIfl yIIeTa Heo[peAeJleHHocrefi u
lo3BoJltror pellarb paHee HeAocrynHbre 3aAaqu. OAuaro s o6racrpr AopoxHoro
crpoHTeJrbcrBa TaKI4e paspa6orKkl rrpaKTrIrrecKa orcyrcrByror, rrro He
cuoco6crByer A€urbHefinrevry coBepmeHcrBoBaHLrro MeroAoB rrpoeKT Lrpo;3ap1r4fl vt
TexHoJloruft ycrpoficrBa aBToMo6zlrHrrx Aopor. OrcroAa cJreAyeT, rrro HayqHo-
plccneAoBareJrbcKze pa6oru' Harrp€lBJreHHhre Ha coBepmeHcrBoBagr4e AopoxHbrxuoxpurufi JrecoBo3HhIX Aopor tlyreM prc[oJrb3oBaHLrr coBpeMeH'hrx
znQoprvralll4oHHhrx TexHoJr ornit, B qacrHo crvr HefiponHhrx cerefi, HeqerKoro
MoAeJrr4poBaHr4fl,, uefipoHHbrx cerefi flBJrqroTc.f,
rrpeAcTaBJreHHar Ar.rccepTarlr4fl, B XOrOpofi

Heo6xoALtMbrMu lnrfl. rrpaKTLrK[, a
pe[raeTc.fl KOMrureKc yK€BaHHhrx

upo6ne M ) flBlrfler e fl., HecoMHeHHo, aKTy€urnofi .

HayuHas HoBr{3Ha [r ocHoBHbre pe3yJrbrarbr

Hayuuofi HoszsHofi o6la4arcr cJreAyroqre peynbrarhr pa6oru.
1. MeroAHKa npoeKTrIpoBauws. Aopox(Hbrx rroKphrrufi necoBo3Hhrx Aopor, d

TaKXe aBToAopor o6[1ero rIoJIb3oBaHHs, c ycoBeprrreHcTBoBaHHbrM rroKpbrrkreM,
rlo3BoJltlolllafl o[peAeJrsrb ocHoBHue Szsl4qecKue [apaMeTpbr 14 [porHo3prpoBarb
9 KClnyararll4 o HHbre IIoK€I3 ar e Iru Ha o cH o B e r4HTenn e KTyaJrbHhrx cLr creM.

2. BrrssreHHble' Ha ocHoBe kIHTeJTJIeKTy€usnofi cprcreMhr 3aKoHoMepHocr'l
BnuflHvIfl rlapaMeTpoB LIcxoAHbIX MaTepuErJroB Ha Qnsv.recKLre [oKa3ar errr4
ac0zurrro6eroHa B rIoKphITvIn, araKx(e rapaMerpoB crpyKTypu ac{anrro6erouHofi
'CMeCn' [pOeKTHhIX' T€XHLITIOCKLIX' TOXHOIOIHveCKLIX XapaKTepr4CTZK,
sKcrlnyaralluoHHhrx SamopoB Ha oKcrJryararlzonuufi noKa3aTenb aBToAoporv.

3 ' Paspa6oraHHafl Ha 6ase nefipo-HerlerKrrx cerefi zHTeJrJreKTy€rJr b1afl.
clrcreMa 4lrfl' oqeHKI't SKcrlnyararll4oHHoro rroK€Barelrfl rny6ranhl KoJrea rroKp1,;rrvrfl
JlecoBosHofi AoporI'I c ycoBepIueHcrBoBaHHhIM rroKphrrkreM us ac6a6ro6eroHa c
orrp eA eJreHLr eM Mex{peMoHTHhrX cp oKo B npr4 3 K C[Jry ar arlvu.
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CreneHr odocnoBaHHocrrr HayrrHbrx rroJroxrenufi ,
BbrBoAoB rr peKoMenAarlufi

O6ocnoBaHHocrb HayqHblx noJlo)Kelauit, BbrBoAoB u peKoMenAarlprfi
o6ecuerreHa reoperllqecKlaMr,r pazpa6orKaMr,r, pe3yJrbraraMkr HarypHbrx u
I a6 op aropHbrx lt crIbITa lawit. r{H c c ep r ar1ufl. B brrro JrH eHa F eAHH crB e c [ocraereHHofi

MeroAoloruefi
BbIBOAaMT4 Vr

IIeJIbIo, c$oprnrynplpoBaHHbrMra 3aAarraMr4 vr o6ocsoeaHHofi
r4ccneAonannofi, Korop€ur
peKoMeH.4arlvrflMpt.

KoppeJrr4pyeT c ronyqeHHbrMr4

3Ha.ruMocrb \Irfl Teoplrr u [paKTrrnrr cocrorrr B pa3pa6orr<e MeroAvrKvr u
rpaKTrIqecKpIX peKoMelr4a\uit no rporHo3r{poBaHrrro QusnuecKr{x u
sKcrnyaralluoHHblx rloKa3arelefi rroKpbrruit tecoBo3Hbrx Aopor r4 Aopor o6rqero
rloJlb3oBamvtfl.. Pesynrrarbr pa6oru rro3Bonflror rrporHo3urpoBarb Ha cra1krvr
IrpoeKTpIpoBaHLIt gKcrlJryararluoHHoe cocrorHr{e aBToMo6zlrnrx Aopor,
cJIeAOBareJIbHO, 6Onee O6OCHOBaHHO H€BHaqarb MexpeMoHTHhre cpoKvr, a 3a cqer
6olee ro.Inofi oIIeHKu $nsnuecKzx rapaMerpoB noHpurnfi rroBhrcktrb
9KCrrJryaTarluoHHbre rroKa3aTeJrr4.

,{ocronepHocrb HayqHhrx rloJroxteuuit, BbrBoAoB u peKoMeH4aqnfi
IIOATBepx(AaeTCf, TeOpeTUqeCKI,IMLI peIIIeIJ}'|.flMvI I{ SKCIIepIIMeHT€LIIbHbIMI4 AaHHbIMV,
IroJryqeHHbIMrI B pa6ore Ha ocHoBe pe3ynbTaroB krcrrbrrauuit, rrpoBeAeHHbrx B

la6oparopHhrx H rroJreBbrx ycJroBrrflx, crarkrcrpr.Iecrcofr oqeurofi ToqnocrkI
14 cxoAHMocTbro c SKclepuMeHT€urbHbrMrir vrrrpeAJrolKeHHoLr MeroAr{KLr

TeopeTrrrrecKr{Mlr AaHHbrMpr.

[o"u n ora o ny6.rr H rcon anrvfl p e3yJr braro B A rr cc e pra rI rr o H n o fi pa 6ornr

Pesylrrarbl plccneAosanwir H3JroxeHhr B 7 HayqHbrx rry6lvrnapflx, B ToM
ql4cre B AByx crarbtx B )KypHarrax r43 rrepeqHfl BAK MzHo6pHayKz PO, ronyqeHo
ABa cBuAereJrbcrBa o rocyAapcrsenHofi perrrcrparlnu rpolpaMM Anr 3BM.

OEIIIA'I XAPAKTEPI4CTIIKA PAE OTbI

Bo nne ilen*rn aBTopoM Ir3Jro)r(eHo coAep)K aHvre AzcceprarlnoHnofi pa6orrr,
rIpnBeAeHbI IIeJrb kr 3aptaqu pa6orrr, o6ocHoBanbr aKTyaJrbHocrb n Hayq Hafl, HoBr{3Ha
BbItIoJIHeHHbIX LIccJIeAosailuir, vx [paKTrrrrecKar 3HaqlrMocrb, pe3ynbrarbr
LIccJIeA oriauuir, a raKxe cSopMynupoBaHhr ocHoBHrre irolo)KeHkrr, BbrHocLrMhre Ha
3aIrII4Tyr ,

B nepnofi r"naBe AkIccepralluonnofi pa6orur BbrrroJrHeH aHarrn3 HayrrHbrx pr

IpOI,I3BOACTBeHHbIX npO6reM Ha OCHOBe O6SOpa pa6Or, rocBrrqeHHbrx ocHoBHbrM
TeHAeHIIpIflM B pa3Bkrrvru JrecolpoMbrruJreHHoro KoMrrJreKca Cnep.Unoscrofi
o6lacru, Aopoxuofi orpacJln H qraQpoBrr3a r\vru rpoMbrruJreHHocrn.
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Ha ocHoBe anaJru3a pa6or 6rtlo orpeAeJreHo cocrorHr{e TpaHcloplrofi
un$pacrpyKTypbr necuoro KoMrJIeKca Cnep4loscroff o6nacru, orMeqeHa
TeHAeHrIr4fl Irepepac[peAelrelJufl, rloroKoB 3aroraBrveaeNdofi ApeBecrrHbr c
)KeJIe3HoAopo)KHofo Ha aBToMo6znrnrre BI{ArI TpaHclopra, a rarcKe BburBJreHo
HCnOirb3oBaHI4e pefuoH€LIIbHhrX 14 MexMyHr4rlkrrr€tlbHhrx Aopof l^nfl rrepeBo3Kr4
ApeBecuHbr u lecuofi [poAyKrIW, rrro yrrkrrhrB aercfl rrpu
c ooTB eTcTByrO rrlktx u HB e cTr{rllroHHbrx IIp o e KTo B .

paspa6orKe

ouenu4Ho' qro yclex peaIIpI3 arrvlvr, rocyAapcrBeHHbrx [polpaMM, crparerzfi
pasBurufl, Se4epanbHhlx, perldoH€urbHblx v t4uBecrrrrlktoHHbrx npoeKToB B
neco[poMbl'IrrJrennofi pr Aopoxnoft orpacnflx Ha[p{Ivryro saBvrc4T or o6ecnerreHkrrr
KaqecrBa IIoKpFJT]uit JlecoBo3Hhrx aBTo.qopor rr aBToAopor o6qero [onb3o Baqvr;^.
floxprrrufl' AonxHbI o6ecneql4Barb errcorufi ypoBeHb oKcrrnyararlr4oHHoro
cocroflIJvlfl' Aoport4. llosrrllreHHbre rpe6oBanvrfl, K oKcrrJryararlvroHHbrM rroKa3areJ5rM
ac S arrro6eroHHhrx AopoxtHblx rloKpblr ufi rp e6yror o co6oro BHr4M a;g1;gls..

BrrsereHo, qro
BO3Hr4KarOqux rrpkl
Koneeo6pason anvre, a

o4uofi u3 caMbrx pac[pocrpaHeHHhrx
oKcrrnyaragr4 aBToMo6wrnrrx Aopor,
caMhrM rrepcleKTaBHbrM COBpeMeHHbrM

upo6leu,
flBTIflETCfl

MeTOAOM

Ha ocHoBalHuu BbIBoAoB rro o6sopy cocror Hvrfl, Borrpoca 6ula
c0oprnryJlltpoBaHa rleJrb, onpeAeneHbl 3a1aqr4, pa3pa6oraua o6rqaq MeroAo rror6fl. vr
MareMarpr.recxufi arrrrapar rrccneAosaHzfi .

Bropar rJraBa [ocBflrrleHa rrepBoMy

o[peAeJIeHI4fl rny6unu KoJIeu Mo)Ker 6urr l4ctloJrb3oBaHr{e LrHTeJrJreKTyirJrbHbrx
CUCTOM' qTO IIoATBeplKAaeTct ycleIIIHbIM OTIbITOM LICTIOJIb3oBaHI,IS MeToAOB
klcKyccTBeHHoro LIHTeJTJIeKTa rlpaKTlllrrecKut Bo BCeX OTpacnrx HayKrr u
Irpopr3BoAcTBa.

3Tarry 3 K C rI ep pIM e HT€IJIbHhrx
I{ccneAosauuir B na6oparopHhrx v HarypHbIX ycJroBrrrx c rleJrbro 11oryqe1vrfl.
krcxoAHbrx AaHHhrx AJrfl pazpa6orKkt uefipo-HerrerKnx cerefi .

Pac'rer MLIHTIM€uIbHoro KoJII4qecrBa olbIToB BhrrIoJIHeH MeToAoM
I{TeparI{BHoro npu1tuxteHlrtt c yqerorr,r rcoesszqzeura Bapvra\upr crarr4crv.recrofi
nu6opxu rpoBeAeHHbIX [peABapLITeJIbHo Llcnhrranufi. B pe3yJrbrare roryqeHhr
rlcxoAHble AaHHbre l/r'fl. pazpa6orKl4 HefipoHHhIX cereit, Koropbre B Aurrrbnefiruevr
LIctloJlb3ytorcfl AIrfl SopvrnpoBaHl{.fl o6yuaroqux nrr6opoK, Hacrpofirn nefiponHbrx
cerefi, SopnaupoBaHprt recroBofi sH6opKLI u [poBepKra cerr Ha aAeKBarHocrb.

Jla6oparopHhre vccreroBanr4fl. 6svtu trpoBeAeHbr c rlenbro olpeAeJreHufl
QzruuecKofo rapaMerpa coAeplr aH:nfl Bo3AyrrrHhrx rrycror . [ns ,io.o 6wtu
[poBeAeHbr cJreAyrorrlne BLrAbr uc[brranufi:

- orrpeAeJreHve 3epHoBhrx cocTaBoB;
- orpeAeneHue coAepxalJkrs. Bo3AyrrrHbrx rrycror ac$umo6erosa B

na6oparopHhrx o6pasqax;
- olpeAeneH*Ie o6leuuofi rlJrorHo cT:a acsanrro6erona B na6oparopHhrx

o6pasqax;
- olpeAeJleHue MaKc[Malruoft rIJIorHo crvr acSumo6erosuofi cMecrr.
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Harypnue I4ccJIeAoBaHLIt rrpoBoAkrrrucb Anfl onpeAe lreHvrs,
gKcrlnyaralluoHHhrx rroKa3arerefi B pe€LrrbHbrx KoHcrpyKqr{sx AopoxHbrx
noKpblTufi. Eunu [poBeAeHbI cneAyroqrde Br.rAbr lrcrrbrralrruit:

- orpeAeJleHple coAeplranufl, Bo3AyrxHbrx rrycror acSalrro6eroHa B KepHax;
- o[peAeJreHkIe o6reuHofi urorHocra acSamro6eroHa B KepHax;
- orlpeAeneHlre MaKcldMzurruofr rrJrorHocrr.r ac$arrrro6eronnofi cMecu ;

- orrp eA eJr eHpr e vrcrvrpaeM o crr{ ac S anrro 6 ero na.
B rperuefi ruraBe BbrrIoJIHeHa pazpa6orKa nefipo-HeqerKrax cerefi p.nfl

onp. Ae lrelavIs, $uszuecKplx ilapaMerPoB, SKcrrnyararlnoHHbrx rroKa3arelefi
ac$zurrro6eroHHoro rIoKpbITvIfl H o6o6qennofi r{HTeJrJreKTyanrHofi cr4creMbr Anfl
rlpoeKTupoB,alJufl, AopoxtHofo rroKpbrrurs, qro [peAycMarpr{B€rJro rrocraHoBKy
sa4a'.ru" o6ocnoBaHue BXoAHrIX Lr BhrxoAHbrx [apaMerpoB, Hacrpoftrcy crrcreMhr.

B AaHHbrx IaccneAoBaHrIflx pazpa6oraHbr ABe nefipouHbre cerur: Anfl
orlpeAe lrenvrfl, QnsuuecKoro napaMerpa coAeplr annfl. Bo3AyrrrHbrx ry/cror vr
g Kcrrnyararlr{o HH of o rr oKa3 arenfl rJry 6vr nu KoJr e 14 .

[w, ueftponnofi ceru orlpeAeIreHvIfl. coAepxanvrfl. Bo3AyrrrHbrx ry/cror B xoAe
paccMoTpeHufl'TIpLIHIII{rIoB rIpoeKTI,IpoBaHLIfl cocTasa 6rtnr{ orrpeAeneHs uau6oJree
3HaqI,IMbIe UCXOAHbTe QparqUVr n Marepr4€urbr, Koropbre o6ycloBulru B KaqecrBe
BXoAHhrx repeMeHHbIX nrr6paTb cJreAyrorrlHe napaMerphr: coAep)K a]F.ikre rqe6Ha
KpyuHofi Sparcu;zra (Il,2-16vrvr), cpeAHefi Spar\vvt (8- 1 l,2narra) pr MeJrKofi $paKrlrlt4
(4-8uvr) u co4epxaHr4e 6uryla.

Nrfl nropofi uefipoHnofi cerrr orleHKr'r 3Kcruyararlr{oHHoro rapaMerpa B

KarlecrBe BbD(oAHoro rapaMsrpa nu6pau rapaMerp rrry6uHu KoJrer4, xoroprrfi
xapalcrepl{3yer rouepeqHyo poBHocrb KaK sKcruryararluounrrfi noKa3areJrb. [tts
rlocrpoeH,Ii^fl, uefipounofi cerlr BbrAeneHo rrerbrpe BXoAHbrx [apaMerpa: coAep]KaHvre
Bo3AyrrrHbrx nycror, ql4cJro [poxoAoB KarKa, prHTeHcr{BHocrb I.BI.d}KeIdVrfl,
xap aKT epucTuKa ucTl"'p aeM o cTrr.

B [paKTrIKe [puHflTo BblAeJrrrb ABa Bla4a Konela rrJracrr{qecKyro vr

a6pazwBHyrc. Bu6panHble BXoAHbIe napaMerpbr pa3AeneHbr Ha ABe lpyurbr rro
Qarropy Bnlafllrtlafl. CoAepxaHue Bo3AyrrrHbrx rrycror (Susu.recrufi uaparraerp) u
rlrrcJlo rpoxoAoB KarKa (rexnoJrorrrrrecrufi rapaMerp) nosBoJrflror yqecrb flpuquHhr
o6pasoBannfl. flJlacrrlqecrofi cocraBJrqroqefi uroroBoro 3HaqeHun rty6uHbr KoJreu.
I,InrencuBHocrb ABLIX envlfl, (srccurryararluounufi ilapaMerp) y.rurbrBaer rpprrrgrry
o6pasoBaHufl, KoJIerr pl3Hoca. XapaKTepl{crraKa vrcrnpaeMocrt4 rro llpanly raK)r(e
xap aKTepr.r3y e r vcrt4paeM o crr ac S al rro 6 ero H a.

B qelovr, o6ocHoBaHze I{cxoAHbIX Iit BbrxoAHbrx [apaMerpoB rrpeAcraBJrrercfl
AocrarorlHo JIorLIqHbIM, [ooroMy [peAJro]KeHHhrfi no4xoA MoxtHo crllararb BloJrHe
.rrpaBLrJrbHbrM.

Ha ocnoBe pazpa6oraHHblx HefipoHHbrx cerefi 6ula rocrpoeHa o6o6qeHHarr
UHTeJIJIeKTyiIJIbHaft cncreMa. IonolKr.rreJIbHbIM 3Aecb cJreAyer crlr.ITarb, rrro MoAenb
I{HTeJIJIeKTyUl"JIrnOfi CHCTeMrT peaJrpr3oBaHa B cpeAe Bra3y€ubuo-6lorrHofo
uMHTaIIltoHHoro MoAeJIrpoBaHus, Simulink KoMrbrorepuofi rrporpaMwrct Matlab.

B rrerBeprofi rJraBe BhInoJIHeHhr ql{cJreHHhre gKcrrepLIMeHTbI rro
nccneAoBaHuro pazpa6otanuofi nHTeJrJreKTyaJmHofi cr4creMbr Arrfl olpeAe Jrenvrfl.
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3aKoHoMepHocrefi BIrvfl]f.nfl. ucxoAHbIX [apaMerpoB, MarepnarroB Ha Or43zrrecKprenapaMerpbl acQanrro6eroHa n TexHlrrrecKrax, TexHoJroruqecKrrx vr
3 KC rIJIyaraIIEO HHhrx IIap aMerp o B Ha 3 KofrJryararlkr oHHhre rro K€t3 ar e nv IIo Kp brrnf, .

Ha AaHHoM srarle rpoBeAeHa rpoBepKa Ha aAeKBarHocrb p*yJrbraroB
pa6oru nefiponHbrx cerefi u o6o6qeHHofi naoAeJrkr ryreM orrpeAeneH Hfl oLrur6xu
Bblrrl4creuprfi orHocHTeJrbuo He3aBIdcI4MhIx gKcrrepprMeHTiurbHbrx 

AaHHhrx,
o[peAeJIeHO BIrVIflIJpre rIpoIIeAyphI HopMr.rpoBaHr4r LrcxoAHbrx AaHHbrx Ha
p$ynbTaTHpyIOIrIHe 3HarIeHLtt' A TaKXe OupeAeJIeHa 3ABvrcuMocTb Berr4qr4Hhr
ouu6xr4 Bbrrrr4crenufi or qprcJra o6yvaroqvx nu6opox.

Ha ocHoBe paspa6orasnofi l4uTeirJreKTy€urHofi cucreMbr 11o15/qeHbr
cenaeficrBa SyHr<qufi,scMe-usrBa tpyHKIIuu, HarJItAHo rlpeAcraBJreHHbre B Qopvre AByMepHbrx vl
TpexMepHbIX rpa$zr<oB, AaroIrIkIX AocraroqHo rloJruoe rrpeAcraBJreHpre o [peAMere
r{ccneAoBaHEr4.

B nqrofi HraBe I43JIolI(eHhI [peAnaraeMbre Meponp vrflTufl, 11o BgeApeHuro
p$yJlbraroB B rIpaKTuI(y. flpune4ena MeroArrKa oIIeHr<u QzsgrrecKrrx [apaMerpoB
v 9KcnJryararlnoHHhlx rloKa3arerefi c rrcrroJrb3oBaHr.reM [polpaMMHbrx cpeAcrB
Matlab c [pI'rBeAeH[eM €urropl4TMa rlpoeKTr.rpoBau vrfl HHTenneKTy€rrrbrtofi cgcreMhr
oIIeHKu $zsnuecKllx napaMerpoB LI gKc[nyararluoHHhrx noK€r3arelefi. Mero AuKa
AaIJa s o6qeM BPIAe H Moxer [pI{MeH[Tbc fl. Anfl.pe[reHvrfl. T4rroBbrx 3aAaq.

Pac'Ier 3KoHoMplrlecKoro eQSer<ra BhrrroJrueH Ha rrpr4Mepe pearrbHoro
IrpoeKTa aBTo.qoporll c [oMolrlbro [peAnoxeusofi MeroAprxz. flora3aHo, rrro B groM
cnyqae sKoHoMvrfl'B pacrlere Ha 1 rna noKpblTkrfl, Aocr,afHer I0,4 MJrH. py6nefi.

B 3aKrroq envru LI3JIoxeHbI ocHoBHhre BhrBoAhrr peKoMeHAarlprr4 ,,o
rIpoeKTI4poBaHI'Irc u ycrpoficrBy norprrrufi necoBo3Hbrx Aopor, rpeAnox(eH
allropurM rrpoeKTLIpoBanvIfl, I4HTeJIJIeKTy€rJrruofi crrcreMhr Anr pe[reHuq rr.uoBoro
KJIacca cMe)KHbIX 3aAarr, qro Aenaer pe3ynbrarbr 6olee yHprBepcaJrbHhrMr4.

3aMe.ra 
'"'"fl 

rro ArrcceprarlnoH'ofi pa6ore:

llo pa6ore Mox(Ho c.{enarb cneAyroqrde 3aMerra Hvrfl..

1. B pa6ore aBTopoM AeJlaerct cchIJIKa Ha MeroAurKy Eefirru [poeKT krpoBa11fl,
ac0anrro6erosnofi cMecu, Ho rIoJIolKeHLIfl srofi MeroAuKu He rrpLrBeAeHhr, rrogroMy
He f,CHO' KaK oHa LIc[oJIb3yeTct B AuCcepTaIII4oHHoM LICcneA oBaHvIu.

2. Cle4ona[o 6rr Aarb o6ocsoBaHl4e nrr6opa B KarrecrBe BhrxoAHoro
SuevuecKoro [apaMerpd, o''peAentrc,,1efo KarrecrBo yrrJrorH e'vra
acSalrro6eroHa, coAep)KaHut Bo34yruHhrx uycror, a He BoAoHachrrrleHprr.

3. He B[oJrHe rroH,f,THo, rroqeMy
LrHTeJrJreKTy€urHofi ckrcreMbr pacclrprrbrBaerct
o 6 os Ha.r eti,krsx rp o Ip aMnarr ?

4- Atx o6yuenus :neitpouHofi cerll flpkrHrrro 3HaqeHue o11ox paBHoe 10, .rro
loxoxte Ha opI4eHT[pOBOtrHOe, T.e. HeAOCTaroqHo o6ocnoBaHHoe. CneAosaro 6sr
rrorcHtrrb ory BaxHyrc rporleAypy pa3pa6orra cerpr.

5. CneAon€uo 6rr Aarb 6olee no4po6Hoe [3no)KeHrre MeroAr4K[
rrpoeKTupoBaHlrr JrecoBo3Hbrx Aopor c [pr{MeHeHHeM

[Irfl orrpeAereH.vrfl, ToqHocT[
a6colrorH€ur oruu6xa, AIA?E B

r4HTeJIJIeKTyEuIbHbrx cucTeM,
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Br4Ae ee 6yger cno)KHo HcfroJrb3oBarb B rrpaKTprKeT.K. B [pLrBeAeHHOM

rrpoeKTupoBanIufl.

OrMe.reuubre 3aMeqaHr{r rro csoefi 3HaqprMocrr{
cHux(arcr o6qero ypoB lns, [vrcceprarlronuofi pa6oru.

yrBep)KAeHHoFo rlocraHoBneHrreM flpanurenbcrBa P(D or 24.09.2013 r. J\b 842, a ee
aBTop Kapa6yroBa VI.A.,3acnylrl{Baer rpucyxrAe:rtvrfl, yuenofi cTereHlr KaHAlzryara

TexHoJroruH H TpaHcrroprHo-TexHoJroruqecKLrx MarrruH
rrporoKor i\b 12 or 29.08.2022 r.

Orgrre cocraBJreH Eypnazcrponofi
Onrrofi HpmolaesHofi npo$eccopoM,

AOKTOpOM TeXHr4qeCKkrX HayK
ro cneur4aJrbHo cru 05 .21 .01 - Texuonorrrrt
pr MaruuHbr Jreco3aroroBoK pr necHoro xo3flitcrsa,
npoQeccopoM raQe4pbr rexHoJrorprr{
H TpaHCIOpTHO-TeXHOIOrVqeCKrrX MaIrrr4H

3ane4yrorqprfi ra$e4pofi rexuoJrorrav r
TpaHcnopTHo-TexHoJroruqecKr{x MarrrkrH

OfEOy B O <<Vxrzn crcvrir rocyAapcrseHHrrfi
TexHLrqecKlru yHnBepcI4TeT),

,qorIeHT, KaHArr AaT TeXHr4rrecKI4X HayK

He [pUHtIUnLI€uIbHbI, Lt He

, Cym ro coAeplKaHllro, Aplccepra\Hfl. Kapa6yronofi Vlpwurr An4peeBHbr
rpeAcraBJlter co6ofi 3aKoHqeHHyrc HayrrHo-KB€uruszraqzoHHyro pa6ory. Ona
coorBercrByer nacropry crequiurbHocru 05 .21 .01 Texnol orufl. H Marrrr{Hhr
Jleco3aroroBoK r JlecHoro xo3flficrea u rpe6 oBanvrflM ryHKTa 9 lloloxenus <<O

nopf,AKe npr4cyx{Aeldvrfl, yrreHbrx creneHefi u [pr4cBo e]f,Ivrfl. yrreHbrx znauuit>>,

3an.urorreHrre

TexHr4rrecKr{x HayK no crerlr{€rJrbHocrn 05.21 .01
neco3aroroBoK-kr necHoro xogsficrBa.

Orgrrs paccMorpeH vr eAraHornacHo yrBeplx4eH

Texsolorr{q vr

HA 3ACeAaH'Vrkr

ofFoy Bo

MAIIII4HbI

raQe4pn
(YTTY)

J,-

BypuzcrpoBa
Omra HurolaeBHa

MuxafiJreHKo
ErarepvrHa BurropoBHa

A.4pec Oprannsaunr{: .

Of EOy B O Vxr u:actcvrit rocyAapcrBeHHbrfi rexnu.{ecKrfi ynrrBepcrrrer) Cyf Ty)
169300, Pecuy6nnra Kouv, r.Yxra, yn. llepnouaficraa, I 3

e-mail: emihaylenko@ugtu.net
Tene$ou +7 (8216) 77-44-93


