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o$raqraanbHoro orlloHeHra - Ha .quccepTaql{oHHylo pa6ory 3ueeea Illyxpara

Ittapo$nal4HoBulla <<Bopronar crlcTeMa cra6n.nuraqull TeMllepaTypbl

oxJraxAaroqefi ?KrrAKocrr{ ABC rpy3oBblx aBToMo6u"uefi c rprIMeHeHIreM

LIHTeJIJIeKTyaJIbHbIx TexHOJIOTlrit>>, npeAcTaBneHHyIO HA CouCKaHHe yuenofi

cTeIIeHI{ Ka51A71AaTa TexHLIqecKux HayK IIo cilequanbHocTll 05 ' 13 ' 1 1

((MareMarr{qecKoe yr [polpaMMHoe o6ecue.IeHl,Ie BbItIHcJI[TeJIbHbIx MaIIrI4H,

KOMrrJreKcoB u KoMTIbIOTepHbIX CeTefi)

Arcrya.nrHocTb reMbr [rccJreAoBaE[fl u ee cBtr3b c 3arlpocaMH TIpaKTIIKI{

Arrouo6rrJrbHo-AopoxHbrfi KoMrrJIeKc pecly6nuKl,I, flBrrflercs- ocHoBHofi

rpaHcrroprHofi aprepnefi, Koropafl ocyqecrBJlfler rlepeBo3Ky JIIoAefi I{ lpy3oB B

pa3Hbre KoHrIbr cTpaHbr. Kpovre Toro, rpy3oBofi TpaHcnopT IullpoKo llcuonb3yerc.f, B

ropHoAo6blBaloqefi [poMbIIIIJIeHHocTH 14 B cTpoIITenbcTBe KpyIIHbIx

rr4ApoTexH[rlecK]Ix coopyxeHl4-ax, KaK Ha[pI{Mep, PoryHcrax f3C' AHaIus

floKa3brBaeT, IITO 3al.Aril4 KOMIIJTeKCHOTO ?ICCJIeAOBaHlr'.fl' BO3MyIIIarcqero

Bo3AeficrBr4q ropHbrx vr BbrcoKoropHblx ycJIoBLIfi Pecuy6nrarra Ta4xnr<ucraH,

coqerarcrqvxcfl. c xapKHM cyxr{M KJIuMaroM Ha ycJloBrzrfl palorbl aBToMo1urcfi u

[po6neMbr rroBbrrrreHvrs, vrx e$Ser<runHocru l4Meer KaK HayrlHoe, TaK LI [pI{KnaAHoe

3 Haq eHI{e 14 flBIIfl,eT cfl aKTyaJIbHofi H ap o,4Hoxo3fl fi cTBeHHo fi 3a1avrefi"

B coBpeMeHHbrx aBToMo6HJrbHbrx ABLIrareJIrx B none3Hyro pa6ory

npeBpaIJI aerafl.Jr]rrub 23-40% rerrJrorbr, BblAen-arcueficfl B III'InI'IHApax ABIarare]rfl,

ocT€UIbHa, TelJIoTa yHoCI4Tc{ OTpa6OTaBIUI4MI{ ra3aMLI, C OxnaxAaloqefi

XT4AKOCTbIO VUIU BO3AyXOM 14 3aTpaquBaeTcfl, Ha TpeHHe, pacceuBaHlle B

oxpyxarcqyrc cpeAy BHeIIIHI4MI4 roBepxHocr.rlMll ABHraTenq. Teuora,

Hcnonb3yeMafl Ha B6IIISJIHSHI4g IIoJIe3Hofi pa6OTbI, a TaKXe ee 3aTpaTbI Ha

yKa3aHHbIe BI{ArI noTepb cocTaBJI.[IoT TeIIJIosofi 6alaHc ABIaIaTertx'

KOIU'IECTSO TEIIJIOTbI, KOTOPOE AONXHA OTBOAUTb CI4CTEMA OXJIAXAEHI4-f,'

3aBr4ckrT OT MOIIIHOCT7I kI pexHMoB pa6OTbI ABI{raTeJI-[. Tax KaK cropaHl4e B

ABlrraTene [por4cxoAur frprr BbrcoKrrx TeMfrepaTypax, .uocTufaloulwx2100-2300'c,

To 6e3 npLrHyAHTeJrbHoro oxnaxAeHvrfl, TaKvre AeraJrv, KaK UVnuHAp, noplueHb H

HanpaBnflIOIIIpIe BTynKI{ KJIaIIaHSB, HaIpeBaiII4Cb 6rr Ao TeM[epaTypbl,3HarIHTeJIbHo
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rrpeBbrrxarcUlefi reMnepaTypy BocnJIaMeHeHI{.f, MacJIa. lloerouy Anfl noAAepxaHflf,

HopManbHoro TerrJroBoro pexl4Ma pa6orrt y3noB Lr MexaHI43MOB Heo6xoAI4Mo

HenpepbrBHo orBoAr4Tb TeIIJIory or B3al4MoAeficreyrorql4x AeTanefi, He AOIIyCKafl I4X

[eperpeBa. ftm gToIo I{ cJIyXI{T CHcTeMa oxJIaxAeHVs' ABntaTenfl.

flpra neperpeBe ABlrrareJrq yBenr4rruBalorc.rl cHJIbI TpeHVq H LI3HaIIrvBaHhe

Aeranefi, yMeHbllrarorc-rr rerlJroBbre 3a3opbl, [poHcxoAI{T KoKcoBaHIlIe MacJIa c

orJroxeHlreM Harapa, yxyAruaercfl. HaTIoJIHeHLIe III4JILIHApOB roprcqefi cMecbro, c

orrrz[IeHHbrM Bo3AyxoM. floerovry cneAyer rloAAepxl{Barb reurosofi pexl4M

ABr,rrarenf, B rrpeleJrax 85-95 oC HegasHcI,IMo or ero Harpy3KI,I I{ reMrleparypbl

oxpyNaroqefi cpeAlr. Tax KaK, rtpr4 rrpe3MepHoM orBo.{e renJla Bo3HI4Kaer

nepeoxnaxAeHl,le ABLrraTeJrfl, Koropoe Bbr3bIBaeT Ia3MeHeHI4e B{3KocrHHx cBoficre

MacJra, qTo rIpr4BoALrT TaKXe K yBeluqeHulo I43HarrrI4BAIHvIfl' AeTaJIefi vt

MEXAHIIIECKLTX TIOTEPb HA TPEH}IE, CHI4XEHIIO MOIIIHOCTT4 VT SKOHOMHIIHOCTI4

ABr{rareJ1fl. Ha aBToMo6r4JrbHbrx ABlrrarenflx HaI46oJIbIIIee paclpocrpaHeH14e

11onyqr4flr,r xrlAKocrHbre cr4creMbl c npuHyAl4TenbHofi IIHpKynflUHefi oxnaxAarcIqefi

XI{AKOCTLI.

Xz4rcocrr, IlpoxoA-gqa-s qepe3 paliuutop' oxJlaxAaeTc, Bo3AyxoM,

noAaBaeMbIM IIoA Ha[OpoM BeHTI4JTSTOpOM, I4 IIOTOKOM BO3.{yXa, BO3HLIKaTOUI',IM

lpLt 1;Bvtl1e1ukr asroNdo6urs vr peryJII4pyeMbIM rIpLT noMoIrIH xailro3l'I'

OxlaxAe11afl, xr{AKocrb rrepe3 rruxttuit uarpy6ox paAuaropa rloAaerc{ cHoBa K

Hacocy Ir Aanee n py6aumy oxJlaxAeHvlfl,6lora LI ToJIoBKI'I IIHIHHApoB.

flpz rycKe v pa6ore Herporperoro ABI,IrareJIf,, KorAa reMneparypa

oxJraxAaroglefi xraAKocrr{ Hrrxe 72 "C, ee qrlpKyrrfllq:a,s. [poHcxoII'IT rro ManoMy

Kpyry. IIo rurepe rroBbrrrreHr4f, TeMrreparypbl oxJlaxAaloEefi xuAKocrl4 KJIanaH

repMocrara orKpbrB aercfl, vr o*a HarrlaHaer III{pKyJII4poBarb uo 6olruroMy Kpyry.

llpz 11puMeHeHHLr AorroJrHureJrbHoro ycrpoficrBa oxJlaxAeHl'ltr,

rrpeAnoxeHHolo aBTopoM, TeIIJIOHOCHTeJIb IIOAaeTC' kI3BHe, HarpeBaeTcfl y

r4crorrHlrK a reflila v HanpaBn;rerc.fi o6patuo B pe3epByap, xoroprrfi flBlrs'ercfl'

aKKyMynflTopoM xoroAnofi BoAbI.



CosAaua aAarITI{BHa, cucreMa oxJraxAelg.ufl. AB}IrareJIg, c ynyqrueHHblMH rlo

cpaBHeHI{Io co uraruofi cuCteuOfi, xapaKTepI''ICTI'IKaMI4 OcO6eHuO B peXI'IMax

uarofi cKopocrrl Ia 6olsurux Harpy3oK Ha ABl{rareilb.

1. Hayvnan HoBrr3Ha, pe3yJrbraroB r.r BbIBoAoB, c{opwtyJII{poBaHHbIx B

AUCCepTaIII{u:

Hayunax HoBrl3Ha ocHoBHbrx noroNeHufi Lt pe3yJlbraroB pa6oru

3aKIIOqaIOTC.TI B CJIeAyrOqeM :

- pa3pa6orana MareMaruqecK€ur MoAeJrb, orr]lcblBaroularl [apaMerpbl

pa3roHHofi xaparrepucrr{Klr ABrrrarenfl, Ilo3BoJlflrolqafl oIIeHI{Barb ero reKyrrlee

co crogHlle B pa3 JIUqHbIX p exLT Max SKCrInyar arlrtr4:,

- pa":paSoTaHa v peanrmoBaHa cr.rcreMa MoHI,ITopI4Hra rexHl,IqecKoro cocrorHl4{

noKasareuefi pa6org crcTeMbl oxflaxAeHl{.s ABC c ucIIoJIb3oBaH[eM

KoMrrbrorepHbrx rexHoJrorufi n cpe,qe Microsoft Excel for Windows c rpI{MeHeHI'IeM

MlrKpolpoqeccopHofi rexnuKra AJrfl c6opa u o6pa6orKl4 AaHHbIx An.f, cllcreMbl

co3AaHo ueo6xoAuMoe [polpaMMHoe o6ecue'Ie Hvre;'

- u pa6o:re [pLIMeHeH cIlcTeMuuil uo4xoA, KoTopufi uognoJII{II cTpyKTyplapoBaTb

cr4creMy co31a1ufl. flporHo3[pyroqefi Mo.{eJII4 o6rerra Ha ocHoBe nefipocereeofi

TexHoJrorvrr414rrpvrlflTktg,peurennfi Ha ocHoBe 6asH rIpaBHn 3KcneprHofi cucteurt,

c ytreroM [apaMerpoB oKpyxaroulefi cpeAbl H cocro.sHt4f, 3JIeMeHToB cHcreMbl

oxJraxlie]Hwfl, ABC. Taroe cTpyKTypr4poBaHHe cr4cTeMbr rro3BoJII4JIO ]Haircu

s Q S ercrunHyro cxeMy p etrreHLI f, uo craBil esn ofi 3a4a'uv;

- pa:paSoraHo v pe€ilr{3oBaHo ycrpoficrao lorronHureJlbHoro oxraxAeHl4-f,

ABI4raTeJI.fl, tIOKa3aHO IITO CyqecTByloque IuTaTHbIe 3JIeMeHT6I CZCTeMbI

oxraxAeHl4fl B sKCTpeManbHbIx cnyqa{x He BcerAa cilpaBnsloTcf, c sa4a\efr',

c;ra6ulusal\k11TeM1lepaTyp6l B 3aAaHHbIx npeAenax. flpe4loxeHa HoBa'[ cHcTeMa c

AOIOIHIITeJIbHbIM KOHTypOM AByXIIO3UIIIIOHHOTO yllpaBneHl',Itr c IpI4MeHeHI4eM

coBpeMeHHbrx uHTenneKTyaJlbHbrx rexHonofufi ;



- pa3pa6oraHHble MareMarr4r{ecKr4e MoAeJII{, orIHcbIBaIoqI4e AI4HaMHKy npoqeccoB

rerrnonepeHoca, pearrH3oBaHHbre Ha KOMrIbIOTepe I'I HaTypHtIe SKCIIepI',IMeHTbI B

rrpotl3BoAcTBeHHbrx ycnoBr4f,x, rroKa3aJII{ aAeKBaTHOCTb I,IX peaJIbHbIM IIpOqeCcaM;

- ronyqeHHbre HayqHbre pe3yJrbrarbl ucnonrcyrcrc.,I B yrIeSHoM rlpoUecce Ka@eApbI

<AsroMarr43apfl.TexHoJrofl4rrecKux rlpoqeccoB LI [pol{3Bo,4crB) TTy I4MeHH aKaA.

M.C. Ocuvfl,r, a raKxe B rrpoeKTHbrx, 3KclepI{MeHTaIIbHbIx }I KoHcTpyKTopcKI{x

pa6orax B rtpeArlpLrflTkrflxO:rrpuroro aKrILIoHepHoro o6qecrsa <<CoxruoHLI acocl4>)

n r. PoryH;

2. Ilpamu.recKafl 3HarruMocrr pa6oru

- npeAnoxeHbl MaTeMaTI{rIecKI{e MO.qeJIU, aJIfopI4TMbr KoHTpOnfl Lr

yrrpaBneHr4f, TeMrreparypofi TerrJroHocvrrerfl, B pa3nl4rrHblx 3KcrInyaraIII4oHHbIx

pexr4Max paSomr ABC, c [pr{MeHeHr{eM 3JIeMeHToB I4cKyccrBeHHoro I4HrenneKra;

- paapa6oraHa cxeMa cr4creMbr oxJraxAeHLrfl. ABLrtureJIfl c LIcnoJIb3oBaHIaeM

AononHyTeJrbHoro ycrpoficrBa, Koropoe co3Aaer KoHTyp oxJIaxAeHIax paSoraroqax

ToJrbKo rrpw HaJrkrrrr4pr yclonufi uopuiurbHoro SynrqzoHI{poBaHI,I.[ Bcex SJIeMeHToB

clrcreMbr oxflax.qeHuq, npr4 o6uapyNenuu HecoorBercrBllfl I{HTeJIJIeKryanbHafl'

clrcTeMa rrpeAJrafaeT Bo3MoXHbre perreHl4-rl IIO yCTpaHeHI4IO STO|O HeAOCTaTKa;

- MarepuaJrbr Alrcceprarluu Hcrlonb3ylorc.r n yue6HoM rlpoqecce Ha xa0e4pe

<AnroUarilgapfl. TexHOJIorpIqeCKI{x rrpoqeccoB u IIpoH3BoAcTB) ;

paspa6oral:aafl. KoMrrbrorepHafl, crcreM c6opa kr o6pa6orxu AaHHbIx

<Monhan ucnoJrb3yerc.fl Arrfl o6pa6omu AaHHbIx Hayr{Hbx I4ccJleAoBasui't B

pa3ngrrHblx orpacnflx [po]r3BoAcrBa, B ToM rrrlcJle rIpI4 rIpoBeAeH]I[l na6oparopHblx

paSor cryAeHTaMI,I TexH[IrlecKoro npo$ulx;

- KOMlbIOTepHatr MoAeJIb AHafHOCTLIpOBa]g.]1lfl. TeXHI4TIeCKOTO COCTOTHI4g'

rrpl{MeH;leM1lt B 3Kc[epTHoit u Hefipocetenofi cxeMe y11paBneHl,Ifl cHcTeMEI

OXJraXAeHU.fl, IIO3BOJIUT nOBrICI4T ypOBeHb teXnUqeCrOfi SesoUacHOCTI4

asroNdo6urefi , gKcrtJlyarl4pyeMblx B ropHblx ycnoBLT'trx;

- [oflyrreHHbre pe3ynbrarbr lrccJre.qorasufi Moryr 6rttr I4crIoJIb3oBaHbI npl4

paspa6orKe gJreMeHToB LrcKyccrBeHHoro I,IHTeJIJIeKTa, ocyqecrBrqroqzx SyHxIluz

KOHTpOnfl V yrlpaBneHuf, czCteuoft oxJlax,qeHl'Ifl asrOMo6ulefi B cJIOxHbIx
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gKcIIJIyaTaIIuoHHbIx ycJIOBIaf,x, a TaKxe ifymquu onpe,{eneHl{'[ rexHl{qecKoro

cocrorHl{fl SJIeMeHTOB CI{CTeMbI oxJIaxAeHI{'[

3. OUeHrca BHyTpeHHero eAuHcTBa fi HaIIpaBJIeHHocTI{ [oIyqeHHblx

p$yJrbraTo B Ha peureHrre [ocTa BJIeH HbIX 3aAarr

{frX 4OCrI4)K1H1IflIIOCTaBJI9HH6IX Uenefi, aBTOpoM pelxeH cJIoxHbIfi KoMTIJIeKc

B3ar4MocBfl3aHHblx 3a1aq. ,{nccepraquoHHaf, pa6oTa cocTo?IT vl3 BBe'4eHI'Ifl'

qeTbrpex uraB, 3aKflK)rreHvrfl., crr1rcKa coKpaIIIeHUfi, CnI4CKa nplTepaTypbl 113 ll2

Har{MeHoB alail. OcnoeHaq r{acrb Ar{ccepraul,Iu I43JIoxeHa Ha 1 18 crpaHl'Iqax'

Pa6ora LIJIJIIocrpLIpoBaHa 60 pucynKaMl{ I{ 10 ra6nI4IIaMu ofl:gluit o6rela pa6orbl

cocraBJrser 155 crpaHull.

Bo sseAeHI{H oSocHoBaHa aKTyaJIbHocTE pa6oTbl, LI3JIoxeHbI Uenu V 3a4aY^r

AHCCepTarIpIoHHofi paSorrr, MeTOAbr pelxeHu-f, IIOCTaBJIeHHbIX 3AIaI], ux

aKTyaJIbHo cTb I{ np aKTl4rrecKa-fl 3 HarII4M O CTb.

B uepeofi rJIaBe o6cyx4aeTcfl aKTyaJIbHocTb pa6oTbl, nrlr{Hblfi BKnaA aBTopa'

o6ocnosaHa aKTyzrlbHocTb Bbr6paHHbrx HarIpaB ilenvlfi. I4CCIOAOB AHr4fl , paccMoTpeHo

cocTo.rlHl{e U [epcIIeKTLlBbI VCIOJIb3OBAHVIfl. cI4CTeM oxJIaxAeHI{fl c

AononHI{TeJIbHbIMI,ISJIeMeHTaMI,IaBToMaTI4IIecKofoI14I4HTeJIJIeKTyanbHofo

yrrpaBneHLrfl. upeAcTaBJr-,rer co6ofi alHailv1Tv]qecKarfi. o6sop nl{repaTypbl no reMe

r4ccJreAoB aHu'^. flpuno4r,rrcr aHaJrr43 nI,ITepaTypHbIx HcTOTIHUKOB 14 [aTeHTHbIX

IIOI4CKOB.

B pa6ore oTMeqeHo, qTo pfA TaAXI'IKCKV:x:a3Apy6eNnrtxyr{eHblx BHScJII4 CBOfi

BKJTaA B perueHr4r4 BorrpocoB rIoBbIIrIeHI,Ifl s$SerrunHocrl4 cl4creM oxJIaxAeHI4'

ABprrareJlefi euyrpeHHero cropaHufl .

Bro p an rJI a B a IIo CB;I1q9H a MeToAaM uccn eAoB agvrfl' TeMlep aTypH blx p exuM oB

Ar43eJlbHoro ABC vr pa3pa6oTKe MaTeMaTI{rIecKI{x MoAenefi reIIJIo 14

MaccooSMeHHbIX flpoqeccoB, rIpoI4cxoA.'IUIUX B Hefi '

flpe4craureH[e pa3roHHofi xaparrepvrcrvrKvrABklrareJlfl, nvL]glef[]F.bIMI'I MoAeJIf,MH

rIo3BoJIfleT oIIepaTI,IBHo I{ASHTLI0I{III{poBaTr A[HaMI{rIecKIze [apaMeTpbl

rrocToflHHoe BpeMe a:a W ltos$Suql4eHT rIyBcTB[TeJIbHocTH ABC, Ha ocHoBarlau

KoTopblx MoxHo oIIeHHTb cocToflHlae .4BI4raTeJI.,I aBToM o6urrxr IIyTeM cpaBHeHI4e

5



3Tr.rx napaMeTpoB c I{x HOpMaT[BHbIMI4 3HaqeHI4rMLI HeIIOCpeACTBeHHO B npouecce

sKcrnyarawr4. I4AenrusvrKarJr4[ OcyqecrBfiflercq Ha ocHoBaHI''IU TeKyIIIUX

r{3MepeH}rfi nxo4nux u BbrxoAHbrx AaHHbIx o6terra c [puMeHeHI{eM TexHoJIorI'IH

HHrelpaJlurofi MoAynf, IlIaonnofi QyHrqIlu, pa":pa6oranuofi ua xa$egpe'

B pa6ore paspa6oraHa HerrerKatr MoAenb ronrl,tsHofi crlcreMbl ABC c

r4crroJrb3oBaHrreM rraKera MATIAB/Simulink. flpureAeHbl pe3ynbrarbl

MOAeJrLrpoBaHVfl.. B erofi MoAenu BxoAHbIe [epeMeHHrre 6ruu [epeAaHbl H3

MATIAB paSouyro cpeAy. (Da"esraozKarqJ1.fl, 6lrilta npoBeAeHa B coorBercrBul4 c

rapaMerpaMr{ Bnr4.rrrcq}Ix Ha pa6ory roulHeHofi cI4cTeMbI 14 T]1.rrA synxqun

npr,lHaAnexHocTI4.

B rperrefi rraee AlrcceprarllroHHoro HccJIeAoBal:zfl.rlpeAcraBJleurtpa:pa6or:ra

c6creMbr ynpaBneHue npoueccoM oxJIaxAeHVfl. Azr3eIrbtroro ffiC Ha ocHoBe Heqe'ffioil

irofrurKl4 u uefipocereBofi MoAeJILI.

' B srofi .gtacr2r paSoru npeAcraBJreH crrcrelusufi IIoAxoA K oxnaxAeHl4lo

ABr4faTeJIg u npeAJlafaeTcf, HoBag HaAexHafl MOAeJIb ynpaBneHl4fl, OCHOBAlgI]gIafl' HA

r4crroJrb3o BaHr4vr AononHr4TeJrbHoro or6opa rerIJIa or cllcreMbl oxJIaxAeHI4fl npLI

KoHTpoJIe [apaMeTpoB oKpyxaroqefi cpeAbl, cocToflHl4t KoMIIoHeHToB cI4cTeMbI

oxnaxAeH Vfl, 14 BO3MOXHSCTI4 [pOrHo3I{pOBaHI4q pexIIMa Tennonep e[A:q,ivr' Cxetua

yrrpaBneHu.s CucreuOfi OxJIaXAeHI4-rI C [pLIMeHeH?IeM HOTIOTKOTO KOHTpoIIJIepa,

peanr{3oBaHHofo c rroMorrlbro rraKeroB rrpolpaurra MATLAB/Simulink u Fuzzy

Logic Toolbox.

B uerneprofi fJraBe paccMaTpkrB{,;eTcfl rIpI4MeHeHlIe TexHoJIOrHI4

r{cKyccrBeHHoro r,rHTeJrJrercra K peileHlaro 3ilavrkr cta6uttuzal{I4l1 TeMrleparypHoro

pexr4Ma cI4cTeMbI oxJlax.{eHvtfl WC.,(nx anroMaTl4rlecKoro ilpl{HflTklfr' peIueHI'I'

cucreuofi c yqeToM TexHlrqecKoro cocToflHl{.rl sJIeMeHTOB CUCTeMbI OXJIax(ileHIdL a

TaKXe cnoficrs orcpyNarorqefi cpeAbl rlpeAnoxeHa cI{cTeMa cra1w'tuzapvI

TeMIIepaTypbI TeIIJIOHocvITeIIfl. c 1lporHo3l'Ipyroulefi uefipOcetesofi MoAeiIbIo Lt

HerrerKuM KoHTponnepoM rrpvrHflTtrfl, pelueHl{r. flprane4eurt MareMarLIqecKLIe

3aBI{cIIMocTtI pacx6Aa oxlaxAaroIUefi xuAKocT}I c yrIeToM AononHI'lTeJIbHorO

KoHTypa oxJlaxAeHus.. l/1cctteAoBaHl4f, IIpoBo.qunLICE Ha cTeHAe, paspa6Oraugrrfi
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aBTopoM Ha KaOeApe <<AsToMaTI43aI\ufl' TexHoJIor[qecKI'Ix npoqeccoB 14

rrpor{3BoAcrB). IlpunegeHbl pe3ynbTaTbl sKcIIepI'IMeHToB, IIpOBeAeHHbIx Ha cTeHAe'

flpuno4urcr oIII4caHI,Ie Eopronofi cLIcTeMbI KOHTpoJIf, AI'IarHocTI4KH Yr

ynpaBneHlrf,, Koropafl cocTor4T H3 AByX rracTefi. flepnar qacTb cllcTeMa cSopa

ra o6pa6oTKI.{ uHOopMaUIlI4 "MONHAR" ,zagauefi,Koroporo flB[Ifl'eTcfl'c5op AaHHbIx

c AaTrrI{KoB LI [p[6opoB I{ IIpeABapI,lTeJIbHas ux o6pa6oTKa. Bropar qacTb cocToHT

r,r3 KoMIIJIeKca [polpaMM, 3a1aqrefi, KoTopoIo flBJIf,eTcfl cpaBHeHI4e nonyqeHHblx

AaHHbrx c sTaJIOHHbIMI4 VIIU AOIIyCTI{MbIM}I IIpeAeJIaMI',I, yCTaHOBneHHbIMI4

foccran4apToM t4 IIpI,IHf,TI4e peUeHI'Ifi, HHTeJIJIeKTyaJIbHOfi cl4cTeMoft Ha

ocHoBaHLII,I Ha 3TUX AaHHbIX.

BrteoAbl vr 3aKrlor{eHl4fl o6ocHoBaHbl kr

wIcCepr aI\WkI kI Hayr{HbIM uy6rI4KaUkIflM.

CooTBeTcTBHe pa6ornt v36paHHofi

<<MarerrarrlqecKoe I| IIporpaMMHoe OoeCneqeHl{e BbITIIICJIIITeJTLHbIX MaIIrrIHt

KoMrIJreKcoB rI KoMrlblorepHblx cerefi>>

l/tcxous, v3 alalrvr3a reMaruKu BbIrroJrHeHHbIx LlccJleAoBauuit', [ocraBJIeHHbIx I4

perueHHblx aBTopoM 3a4aq, KacarcIquxc.f, paspa6otr<z 6opronofi cl4creMbl

craSuttusalMkr reMnepaTypbr oxraxAaroulefi XI4AKOCTI'I ABC rpy3oBblx

asroi\do6r,rrefi c ilpLrMeHeHI,reM I4HTeJIJIeKTyaJIbHbIx rexnolorufi IIo cBoeMy

coAepxaHuro rJIaB AI,IccepTaWkIvrHayqHblM uy6rzraquqM cooTBeTcTByeT t'3,n'4,

n.7 u u.9 uacuopra nayvnofi cnerlr{ailbHocrH 05.13.11 - <MareMarl4qecKoe I4

[pOlpaMMHOe O6eCUe.IeHUe B6IIILICJIUTSJI6H6IX MaIIIUH, KOMIUISKCOB U

KoMrrbrorepHElx cerefi >>.

o6ocHoBaHHocru BbIBoAoB

r{ccJIeAoBAHIdfl

[ocronepHocrb HayqHbrx rroJroxeHrafi , uolyrleHHblx pe3ynbraroB I4 BbIBoAoB

rroATBepxAaetcfl. KoppeKTHbrM rrcrroJrb3oBaHl{eM TeOpzI4 TCIJIO I',I MaCCO[epeHoca,

AocToBepHocTblo [IoflyrleHHblx pe3yJIbTaTOB I4ccneAoB arluitt c ficIIoJIE3oBaHVeM

coBpeMeHHbrx rexHoloruft r4cKyccrBeHHoro uHTeJIJIeKTa I{ IIpI'IH flTvrs' 3KcleprHblx

cooTBeTCTByloT coAepxaH[flM fJIaB

crrequarbHocru 05.13.11

CreneHb AocToBepHocTI,I pe3yJIbTaToB t4

i



perueHr4fi. flpnvreHeHrreM coBpeMeHHbIx aupo6IEpoBaHHblx MeroAoB, cpeAcrB

r{3Mep eHufi uperucrparlu[ rccneAyeMbrx rlo K€13 arenefi p a6oru ABl,Irarenfl ;

Aupo6aqun pa6orrr t,r rroATBepxAeHlre ouyd"uuKoBaHl{fl ee ocHoBHbIx

rr oJr olr(eH uit u pe3yJl braro B.

Ocnonnue Marepvzurbr r{ pe3ynbrarbr rlrccJleAonanafi pa6orn AoKna,qblBarrucb

u o6cyx4arrvrcb Ha MexAyHapoAHbrx ron$epeHrll4rx I{ HayrIHbIx ceMl4Hapax. llo

TeMe Ar4ccepraqnz ony6Jrr.rKoBaHo 14 ueqaruux pa6or, B ToM rrlzcJle 7 pa6or v

perleHsupyeMbrx u3qa:eLrflx r,r3 ilepeqH.f,, peKoMeHAoBaHHux BAK ilpl4 npe3l{AeHre

Pecrry6nnru TaAxurzcraH, a raKxe 4 pa6or r rpoqux HayrIHbIx vr3I.auvrflx,

nolyrleH 1 Ir,ranufi uarenr PT.

Anrope$epar Ar{cceprarluz kt ny6tnxaryuu rIoJIHocrbIo orpaxaror

coAepxaHv1e U HayrIHbIe pe3yJIbTaTbI, tIOJIyrIeHHbIe aBTOpOM B ALICCepraquOnnOfr

pa6ore.

4. OcnosHrre 3aMerraHuq [o padore

B nercoropbrx crpaHr{rlax pa6oru BcrpeqarcTcf, coKpaqeHl{fl, Koropble He

rrprrHf,rbl Ha rlpaKruKe, HarlpvMep, AABC (crp. 22, 30, 40, 47, 69, 72, 13 1).

B rlrase 4 ua crp. 77 npuueAeH pr,rcynox 4.1, n rotopoM Ircnonb3yerc.a

nefipocerenax cucreMa ylpaBJreHufl c [pLrMeHeH]IeM 6roxa He.Ierxofi JIoTHKI4

$opunpyroulnfi rporHo3r{pyrcqyro MoAerrb, orpeAenqroulnfi rapaMerpbl IIIAD,

pefyJr.rrTopa, yflpaBJr.fircqero ]rcfroJrHHTeJrbHbrM MexaHI{3MoM, tIpIiIBOAsUlI/^it HaCOC B

KoHType .{olonHr{TeJrbHoro oxraxAeHr4.s orII4caH rloBepxHocrHo, Heo6xo4zuo

6uro Aarb QynrqnoHaJlbHoe o[rIcaHLIe pa6oru cxeMbl.

B rrraBe 4 Ha crp. 80 B orrucalar4tr Soplnynu (4.12) BMecro (pacxoA

oxlaxAaroulefi xuAKocrr,r)) HyxHo 6ulo Harlucarb (pacxoA oxlax.4aeuofi

xr4AKocrLI)), TaK KaK oHlI HMeIor pul3Hble Qu:uuecrue BerutII{HbI.

Ha crp.86 rpLIBeAeHa crpyKrypHaf, cxeMa yIIpaBneHI,L reMrleparypofr

lBilraTe[Ifl, BHyTpeHHefO CrOpaHHfl, KOTOpa, I{MeeT TOJIbKO MaTeMaTLIqeCKoe

olllcaHlre, I{cfIoJrb3oBaHHbIx 6loron, xeJIareJIbHo 6ulo 6u rrprlBecrla Hx

SynxquoHaJlbHoe Ha3HaqeHLIe.



B pa6ore rrMelorc.fl orAeJrbHbre cruJrr4crurlecKlle ltolpellrHocrll, AorIyUeHbI

orAenbHble Heror{HocT:zr4orIerIaTKI4. Hanpuuep, cTp. 1 1, crp. 25, ctp.39, crp. 103,

Ha crp. 104:

5. O6uree 3arcJrrorreHlre o coorBercrBrru Alrccepralluonnofi pa6orsl

rpe6onau rtrr M, rlpeAbfl BJIreM bIM K Ka HALIAaTcKTIM Anccepra IIIrr M

B uenoM pe3ynbrarbr HayrrHbrx r4ccneAoBaguitt 14 BbIBoAbI, [onyrleHHble

3zeensu III.III., cBr,rAerenbcrByror o roM, rITo corrcKareJleM BbIrIoJrHeHa

AocraroqHo aKTyaJrbHa.rr vr coBpeMeHHaf, pa6ora, HanpaBneHHa.f, Ha pelxeHl4e

eaxHofi upaKTuqecrcofi 3a4aril4 orrrraMr43arlr4r4 pexI4MoB gKcrl ny ar arJur4 rpy3oBrlx

asroNao6 urefi s c Jr oxHblx ropHbrx ycno Br{.rx.,{z cc epr awrfl, flBlrfler c fl g axon'IeHH ofi

HayrrHo-Kralz0uraquouHofi pa6orofi 14 r4Meer cylldecrBeHHoe 3HarIeHI,Ie Anfl

ynyqrxeHz.f, TexHuqecKr,rx v gKoHoMrarrecKl4x uoKasarerefi 4rurarelefi

BHyrpeHHefo cropaHuf,.

,,{ucceprarluoHHa.f, pa6ora BrroJrHe orBerraer rpe6onauuau corJlacHo

Ilpuroxenuro 2 K llynxry 40 flocraHosrreHLrfl. flpaaurenbcrBa Pecny6nrarra

TaAxrExucraH <<O nopxgKe rpucyxAeHr4.f, freHblx crenenefi> Np 267 or 30 LIloHq

202 1 roAa. E e anrop 3 ra ees Illyxp ar Illapo S rzauHo BI{rI, 3 acnyxl{Baer rlpu cyxAeH I4fl

eMy yqeHofi c'renenu KaHArzAara rexHr.rqecKl4x HayK rlo cflequaJlbHocrl{ 05. l3 . 1 1 -
<MarenlarurrecKoe vr [pofpaMMHoe oSecueqenlae BrITILIcJILITeJIrHrIx MaIIIHH,

KOMrrrreKcoB kr KoM[b]oTepHbIx ceTefi))

OSu q vaJtbHbl fi orro HeHT

A o KTop 0r= I4Ko -MaTeMarl4r{e cK vlx H ayK,

rpo$eccop, 3aBeAyrou wir orAeroM
MaTeMaTWr{ e cKo ro MoA e wrpo BaHI,,'fl,

tr4HaMr4qe cKHX ilpo qe cc oB I-{eHr p a

HHHOBaIII4OHHOTO pa3Bl4Tkrfl, HayKI4 14

H o Bbrx rexH oror uit HAH Talx krKkrcraHa a}/4a4rlo

IIoAu krcb A.O.-M.H., ilpo$eccop a VItoroBa M. 3aBepflIo:

WucrreKrop ro xaApaM

farar,, t+ D "ru^4 2024 r.

Syr \ea

^ 
tuffinr$o9a.',\ /is
tl,ryb6 AIA
tuffiflXdto

e orryuf/-.r-r Og,r*zo-r.*z*? &'5, pd.,!Di4 Qj42.-



OT3hIB

o6uqraa^n6goro orroHeHra Ha rr{cceprallmo 3udesa lllyxpata IIIapo$uaI'IHoBI'rqa

Ha reMy: <<Eopronar crrcrerra sra6uJlrlgallrrrr reMneparypbl oxJrarlqAaroulefi

215rrA11ocru IBC rpy3oBbrx aBToMo6u.nefi c [prrMeHerrlreM rrlrreJrJreKTIraJrblrblx

rexno.nornfi>> Ha coucKantre yrenofi creleHl,[ KEtrrAHAara rexH[rIecKI'Ix HayK IIo

cnequairbHocrr{ 05.13.11- <<MareuarrlrlecKoe kt [porpilMMHoe o6ecne'IeH[e

Bbrqr{cJruTeJIbHbD( MaIITHH, KoMrIJIeKcoB ra KoMlbIoTepHbIx cetefi>>

Arrya.nrnocrb reMbl lrccJreAoBaHrrfl

HAA€xnocrr u AoJrroBeqHocrb asrordo6urs Bo MHoroM gaBucutr or

TexHr{qecKoro cocrorur{fl ABurareJrf, BrryrpeHHero cropaHl{f, (mq. flpll erou

oAHr{M us SaxropoB, orp[rlareJrbHo BuJrf,rotrryIfi na KarlecrBo I{ AonroBerlHocrB

reC ,BJrflercfl orKJroHeH[e reMneparypbl oxlaxAaroulefi xlllrcocru or ee

HoMr{HalrbHoro 3HarreHr{f,. Anrouo6nnrnrre crlcreMbl TepMoperynrrpoBarru.fl MoryT

yJrfrrlurb peryJr[poBaHrre reM[eparypbr oxJla)KAaroulefi x[rArocr[ B [epexoAHbD(

yr ycTaHoBrrBrurlrxc, pexuMax pa6otu. Hecuotpx Ha yAoBIIeTBopI'ITenbHyIo

lpor,r3BoAlrreJrbHocrb, Koropyrc Moxer o6ecne.rutr o6rr.rHaf, anronao6rmbHafl

cl{creMa oxJlCIK,{eHvg, ervt cucreMbl B Kpururlecrilx ycnoBI,ID( gKcrulyaraulr'vl

(paspexeHHocrb Bo3Ayxa, rloBbllrreHHaf, reMrrepaTypa oqpyxaloqefi cpeAbl,

Kpyrbre rroAbeMbr, rr. T. A.) He Moxer sssertunno o6ecleql{TL cra6nnrnrrfi
. 

.t,

relaueparytrrnrrfi pex[rM pa6orrr ABurareJlr u yllreHbrrlurb pacxoAa rorlJr[Ba,

[apzBI,ITHbre florepu u nu6pocEl I,r3 BbDrrlorrHofi rpy6u.

B Hacrof,rrlee BpeMrr pa3Jrr,rrrHbre KoMlbrcTepHbre ycrpoficrna ycrreluHo

ucflonb3yrcTcf, [parcTuqecKH Bo Bcex TexHr{rIecKLl cJloxHbrx ycTpofictsax Arfl

ynpouleHvrfl. B3atzrwoAeficrnnf, c [oJrb3oBareJleM, peaJrl,I3arl[]r cJloxnrrx pa6o'rrrx

flporleAyp vr r.A. To ecrr TexH[rqecK]re yctpofictra B TaKr.rx rparrcfloprHbD(

oTpacJlflx, KaI( anronao6ruruufi, xeJle3Ho.4opoxrmrfi, MopcKotrt u APYrm, He

fl BJIf,IOTC.f, I{CKJIIOqEH}IEM.

conperraeHHbre anrouo6lurn ocHarrluuoTc, pa3JII,IrIHbIMlr gJIeIffpOHHbIMlr

ycrpoficrBaMu, B ToM rrrrcJre o6reAnneHHbIMLt B eAIanrrfi KoMrIJIeKc, TaI(

Ha3brBaeMrrMr{ 6opronuur4 cucreMaMz, Koroprre oAHoBpeMeIrHo MoryT pelrrars

pa3JrruHble 3a4aqn KoHTpoJIfl rI AIIarHocrrIKu ee y3JIoB.

Pasnraflre 6opronoro o6opygona:rrns. astoldo6[refi rlAer rlo AByM

HaflpaBneHrfrf,M: Aanrrrefiuree coBeprleHcrBoBaHl{e cyqecrByloqux npoqeccoB, a

TaKxe paspa6orKa u co3AaHr.re coBeprueHHo HoBsIx greKTpuqecKltx, gJIeKTpoHHbD(

ycrpoficrn. YporeHb pa3Br,rr[.,r coBpeMeHHofi nanrpogJleKTpoH]rKrr, Bo3MoxHocrl{



oJreMeHTHofi 6asrr [o3BoJurror ocylqecrBJl,trb y[paBJleHue fi A]IarHocr[KI{

cJroxHbrMr,r cucreMaMr,r B pexr,rMe peailbHoro BpeMeH[. Paspa6otre oAHofi rI3 TaK[x

6oprorsx clrcreM [ocBrrrleHa Aala:nas. pa6ota, Koropan B pa3Jlrrltnofi creuenn

Moxer ocyqecrBJrf,Tb npruofi KoHTpoJrb HaA BceM[ gJIeMeHTaMu cl{creMbl

oxJrCIK,{eH[f, aBToMo6[m. 3ro Aaer Bo3MoxHocrb aBToMar[I3I,IpoBarb rlpoqecchl

y[paBJreHue t4 o[eparrrBHo-A[arHocr[.recK[fi KoHTponb cocroflHu, crrcreMbl

oxJrzlxAeHlrtr Lr npeAocTaBr{Tb BoAuTeJrrc Bo3MOXHOCTb CKOHIIeHTpI{pOBaTbC.fl

HerrocpeAcrBerrHo Ha [poqecce BoxAeHlrtf,. Taras repeHacrpofixa Symqllfi MexAy

cucreMaMrr KoHTpon , y[paBJr IHVA pexuMaMrl aeroldo6l,uls u BoArITeJIeM,

yMeHbrrraer unQoprraaqrroHHyro Harpy3Ky rro KoHTpoJIIo 3a cocrotHrleM

a.nro1,ro614.ir.r, TeM caMbrM rroBbrrrraer 6esonacHocrb BoxAeHraf,. IIpu sToM

IOBbIIIIAETCfl TOqHOCTE ABTOMATIITTTCCKOTO YIIPABJIEH}I' ATPETATAMU ABTOMO6WS' U

aBTorpaHcrropra, qro 6laroqpr,rf,rHo cKa3brBae rcfl, Ha ero oHeproeQipexuaBHocrlr rI

yBenrarluBaer pecypc 3a crrer cHuxeHut Bltrzrri:rrttfl, cnyrafinrrx MaKc[MaIIbrrEIx

Harpy3oK.

Ha ocnoBalkrur Bbrrrreu3JroxeHHoro, qpeAcraBJIeHHyIo AlrccepralllroHHylo

pa6ory, Ha[paBJrerrHyro Ha paspa6otry I{HTeJIJIeKTyaJrbHbIx MeroAoB kr

nporpaMMHbrx cpeAcrB 6oprourrx crcreM yrlpaBJleH:zfl. u rrpktrtflTufl pemennft

crafiunusarylfiv reMfleparypbr oxlax4aroqefi xLtAKocrI,I reC B Kp[TLntecKLrx

ycJroBr{flx gKcrrJryarapu lpy3oBbrx astoN,to6urefi, uoxHo cql{Tarb aKTy€ulrnofi.-

3ra oco6enno BaxHo Arrfl, rpy3oBbrx MaIIrrIH, gKclrJlyarl,IpyeMbrx B ropHbD(

ycnoBr,r.fl x TaAxzru cr ana.

Ocnonnsre peyJrbrarbr ArrcceprarlrroHHoro [ccJreAoBalrrlf r lrx HayrrHafl

HO BIt3Ha, TeOpeTIIrIeCKafl II Ir pa KTlrrrecKafl 3HarIII MOCTb

OAnnna ln3 rJraBHbrx ycnonrafi, olpeAeJulroqrx HopMaJrbHyIo pa6ory

ABr,[rareJu BHyrpeHHero cropaHlrrr, flBrrflercfl. o6ecue.reH[e ero otrrl{MaJlrHoro

TerrnoBoro cocrof,Ht4f,. flol orrrr.rMuurbHbrM TeTuIoBEIM cocrof,HlteM [oHuMaercf,

TaKoe reMreparypHoe cocrorHrre Aemnefi quJlr,IrrApoeofi H [opluHesofi rPYtrtr,

Koropoe orBerraer nau6onee BbrroAHoMy corlerarrvlo re[JloBoro [poqecca, rrrcorofi

HaAexHocT[ vI u3Hocoyctofi.Iusoctu Aetanefi ABuraTeJIf,, npu SToM

npeArroJrararoTc, MurruMilrbHbre sHepreTl{tlecKHe 3aTpaTbI HA [OAAepxaHI{e

lpoqecca oxJIaxAeHI{fl .

Hau6olee BCIKHbrMra pe3yJrbraraMr,r Alrccepraqraonnofi pa6otrr,

oTpCIKElrou{rlMu ee HarrHylo HoBrl3rry, flBJlflrorcfl cJreAylolql/te:



1. flpegnoxeu MeToA aBroMaTuqecKoro y[paBJIeHI,If TeMlepaTypo]I

TelJroHocr,rTeJrfl cI,rcTeMbI oxJIaMeHI,If ABI,IraTeJIfl BIIyTpeHHero cropaHl',Ifl Ha

ocHoBe HeqerKoro iron{rrecKoro BbrBoAa. Pesylrtatu paspa6omn cucreMbl

yllpaBJrer{ufl rrpoBepeHbr MaTeMaT}IrIecKI{M MO,{eJI}IpOBaII[eM B CpeAe

MATLAB/Simulink/F uzzy Logic Toolbox.

2. Paspa6omua c[creMa aBToMarrrrrrecrofi cta6wtusa\ilvr reMfleparypbl

oxJr€D6A€lroulefi xnAKocrrr reC c ucrroJrb3oBaHueM Ao[oJIH]ITeJIbHoro oxJIaAI{TeJrfl,

rAe B KaqecrBe ynpaBJrf,roqero ycrpoficrna [peAJIoxeH Herletrrafi peryJrf,Top,

QynrqzoHr,rpyrcqefi na ocnoBe [paB[rJr,paspa6orannofi sKcrleprHofi cnctenaofi.

3. Paspa6oraHo rporpaMMnoe o6ecreqeHlre n nnrep$efic 6oprcsofi cucterdsl

KoHTpoJrfl rr yrpaBJr eilLtfl.peaJrlr3oBaHHoe Ha MrIIC.poKoHTpoJrJIepe Arduino Mega 8

.qlx c6opala o6pa6orKlr AaHHbrx B pexuMe peaJlbHoro BpeMeHI.r nocryrrarcu+rx or

ocHoBHbD( y3iloB reC.
4. Paspa6oran yre6no-nccJreAoBarenscrzfi creHA AIIfl, rrpoBeAeHl'Ifl

gKc[epl4MeHTalrsHbrx l{ccneAonagrnfi Anfl I,tsflela;rag. TexHlttIecKI/D( I{ AuHaMuqecKI{x

xapaKTeplrcTllK reC.
5. flpe,qloxena clrcreMa, Ha ocHoBe nefiponnofi cervL rro3BoJlflIolrlafl

cra6nnus4poBarb reMreparypbr oxJraxAaroqefi xulrocrrI c ytErona nporHo3a

u3MeHeHI{fl ee A}rHaM}rK[ Bo BpeMeH[r.

Creuenr uayrnofi HoBrBHbr pa6orsr Aocraroq*a Alrfl.KaHArAarcrofi Allcceprarlrur.

Peaffirsaqr.rf, rrpeAJroxerrHrrx aBTopoM allropurMoB u rexHuqecKlrx perueuwtrt, a

TaKxe MareMarr,[qecKoro o6ecne.renut o6pa6omra pegyJlbraroB sKcrrepllMeHToB,

orpaxeHbr B [oJroxeHr{rx nayuHofi HoBrI3Hbr, Koropbre, B cBolo otlepeAb,

cornacoBarrbr c BoflpocaMrl, BbrHocI4MErMt4 Ha 3aqrlTy.

B qelona, p6yJrbrarbrr rloJrfreHHbre B xoAe AllccepralluoHHoro rlccJre,qoBalJwflu

MoxHo oxapaKTeprroBaTb KaK HoBbIe, HayrrHo o6ocnosaHHEre pe3yJIbTaTbI,

BHocrrque BKJra[ B pa3Burxe QymqraoHaJlbHocr]I 6oprorrrx c[rcreM rpy3oBE[x

anronro6nnefi.

Paspa6oraHHEre aBTopoM Mo.{eJrb, MeroAbI u alroprlTMbl AoBeAeHbr Ao

peaJrr,I3aqvvt B cocTaBe npolpaMMHoro KoM[JIeKca U UcloJIb3oBaHbI AiIt pelleHl{ff

rrpar(rrrrrecrofi 3apaqu. Tarxe pe3yJlbrarbl AucceprallrloHHoro I{ccneAoBaur4fl.

HaruJr[ rrpuMeHeHue B yre6nou upoqecce TaAxnrcKoro rexHl{qecKoro

yHr{BepcLtTeTa r.rMenu M.C. Ocr,rulr. Bce sto IIo3BoJIreT TOBOpIiITE O [paICTII'IeCrcOfi

3HaquMoc ru \ucceprallrloHHofi pa6oru.



IlogrneplqeHrre ouy6.nurcoBarrHbrx ocnoBHbrx peyJrbraroB B HayrrHofi neqarn

U, COOTBeTCTBIIe aBTopeoepaTa ArlccepTallun
pesy.urrarsr A[ccepraquoHHoro laccJleAoBanilfl. unrdrct AocrarorlHylo

anpo6aqnro vr 6rrnn upeAcraBJIeHbI kt o6cyx4euu Ha MexAyHapoAHEx

ronsepenqr,rflx [r Ha) rHbrx ceMr,rHapax. flo reMe AucceprarryIn orry6lmosaHo 14

neqarH6rx pa6or, B ToM rrucJre 7 pa6or B pelleH3l,IpyeMbrx [r3AaHl{flx u3 rILlcJIa

peKoMeHAoBaHHbrx BAK rpr Hper,rAeHre Pecny6lmn TaAxrKllcralr 2 pa6orst

ony6rurroBarrlr sa py6exoM, a raKxe 4 pa6ot B Apymx Ha)rurlrrlx vsl.amt4flx, IroJryqeH

lrvrauufi uatent PT.

,{nccepraqufl [peAcraBJrf,er co6ofi 3aBepmeunuft nayuuuft rpy4, AocrarorlHo

xoporuo cTpyKTyp4poBarra, MaTep[€IIIbI U3JIOXeHEI B rorrasecrofi

[ocJreAoBaTeJrbHocTu, rpaMoTHo 14 KoMneTeHTHo vI CooTBeTCTByeT ypoBHK)

KarrA[Aa.rcrofi Arlcceprallul{.

Ocnonnrre 3aMerlaHrrfl no pa6ore

. B HeKoroprrx crpaHrrrlax Alrcceprallnonnofi pa6otu u astope0epate

BCTpeqaIo Tc . c'r:*tntvlcTllrlecKrle u rpaMMaTllqecK[e orun6rn.

. B pa6ore MErJro yAeJreHo BHrMaHue Ha pasHrrqy rerlJloBbrx upoqeccoB,

lpoTeKaroqru( B AB[raTeJrflx BHyTpeHHero cropaHllf c 6ensnnornur vt

AI,I3eJIbHbrM TOfIJIIBaMU.

. B crpyxrypnofi cxeMe pnc.1.1., crp.14 Arlccepralluu orcyrcrByer 6nor

coBMecrHoro ucloJrb3oBarlr{f, Bo3AytrrHoit u x}rAKocrHoro oxJlax4enurs, Ailr'

cra1ultktsa\vvr reMreparypu lP C.

. Ha crp.20 Anccepra$u qpr,rBeAeHa crpyKrypH.trl cxeMa aBroMarlrqecrofi

cr.rcreMbr cradlrrrruga\uu oxJrarAaroqefi xuAKocrlr ABlrareJlfl c Au3eJIbHbIM

rorIJIrBoM, rA€ rplrHllur pa6oru peryJll,Ipyroqero opraHa pacKpblTa

HeAOCTaTOTIHO.

3arcnroqenue

,{gccepmqlloHHa.f, pa6ora 3ra6esa lllyxpata IIIapo$uAuHoBurIa Ha reMy:

<<Bopronax clrcreMa cra6ulusa\uu reMrreparypbr oxlaxAaroulefi xl,IAKocrrr

Annraretefi BrryrpeHHero croparruf, rpy3oBbrx asroldo6znefi c npIlMeHeHlIeM

r{HTenneKTy€rrrbHbrx rexnonornfi>> upeAcraBJlrer 3aKoHrIeHrrJ/Io HafrHo-

rnaluQurarluoHHyro pa6ory, B Koropofi sa ocHoBaHlr[ BbInoJIHeHHbIx aBTopoM

r.rccJreAoBanutrt u3JIoxeHbI HoBEre Ha)rrHo - o6ocnoBaHHrre rexHurlecKlle pelrreHrlt

uo paspa6orKe 6oprcnofi cncreMEr cra6uliuga\ilLt reMreparypEr oxJlaKlaIoulefi

XI,TIKoCTII ATTfl. ABIITaTeJI, BHyTpEHHETO CTOPAHIIfl TPY3OBbD( ANIOUO6UTTEfi,



gKonJryarupyeMbrx B Tf,XeJrbrx KJrr.[Marr{qecKrfrx u Harpy3orIHbIX yCJTOB}rrX. 3tn

cr,rcTeMBr r,rMercT BaxHoe HapoAHo-xoggfiCrgeHHoe 3HaqeHuf, O0O60HHO, AJIf,

rpy3oBbrx aBToMo6r{[efi rcloJrrcyeMbrx rrpu crpoureJlbcrBe KpylHblx umKeHepHbrx

coopyxeuzfi.

,{uccepmqrroHHaf, pa6om 3u€esa I[.U., rro aKryaJIEHocrI{, HoB}r3He Lt

npaKTurlecrofi 3Haq[Mocrr,[, a raKxe rro o6tenay BbI[oJIHeHHbIx uccJleAoBanuit

orBeqaer rpe6oranuxu rpuBeAeHHbIM B rlpuJloxeHllu 2 K rryl{KTy 40,

flocranoureHr{.fl flpasureubcrBa Pecny6lmu Ta4xnrucrzlrr (O ropflAKe

rpucyxlgnwfl,1nreHbrx crenenefi)) Ilb 267 or 30 nrcru 2021roAa, a ee aBrop 3n6en

Illyxpar [Iapo(fugrHoB]rq, 3acJryxr,rBaer rlprcyx,qemtrfl. eMy yuEnofi crerleHr

KarrluAara rexHuqecKlrx HayK rro cneqraarlbHocru 05.13.1l-Matenaarr{rlecKoe rr

HporpaMMHoe o6ecue.reHue BbrrllrcJrrrreJlbHblx MaIII{H, KoMlJIeKcoB kl

KoMrrblorepHblx cercfi.

OQnqIraJrbHbI fi o tI rIoHeHT

KaHA rzprar S ns nKo - MareM arvrqe c KLIx HayK,

AorIeHr raS e4p w I4lrrfiopr* arvtKI/I u

raHS oprvralluo HHrD( rexHolo mfi

Po ccuficro -Ta,4xuKcKoro

(Cr anxHcKo r0 )YnuBep c I{re ra

floAuvIcb r.S.-M.H., AoIIeHTa Ka6raJIoBa M. M

3aBep.ttto:

Ha.ranbHHK YupaBJIeH ufl, raAPoB PTCy

[ara,r, J( ,, ol 2024 r.
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