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Ha Auccepralll4oHHblfi tpya Ha cor{cKaHue o6pasonare.rrrnofi u yuenofi
crerreHllt,r4oKTop" IIO Ha]nrHofi cuequaJlbHocrH

5. TexnruecKr{e HayKr{, IIIrOp 5.5 Tpancropr, HaBr{rarlr{f, H aBHa\Hfl,
02.21. 0T "AnroMarr{3r{poBaHHbre cncreMbr gnx o6pa6orxra

u yrrpaBn envrfl nnQopuaqnn"

Anrop: uHxeHep Muxaru Bnagon
Teua:,,Agaurutruax reneMerpuqecKat crrcreMa KoHTpon, Ans. 4nnrarerefi
JreTaTeJrbHbIx aflnapaToB"
PeqeH:enr: AorIeHT AoKrop r,rHxeHep Cnernosap Mnpuen Acenos

1. ArcryaJrbnocrb ArrcceprarlrroHHoro rpyAa

Axryanurocrb AplcceprallrloHHoro rpyAa orrpeAenrerc, cneAyroulr{Mu
apryMeHraMrr:

Boupocrt n upo6reMrl pa3pa6orrn crcreM KoHTponfl ryp6opearruBHrrx
ABl{rarenefi uueer BaxHoe SKoHoMrrrrecKoe 3HaqeHlre 4na nto6oro pmBlrroro B

aB[aKocMI{qecKoM orHollreHr,ru rocyAapcrBa. Ocrpufi 4e$uqrru Qunanconrrx
cpeAcrB Aenaer oco6enno aKTy€ITIEHEIMI{ 3Tr4 TexHr{qecKue upo6leurr Anfl
pocczficrofi annaxocMuqecKofi nporrarurrJleHHocrl,t B Hacrof,rrlufi tr,touent.

.{uccepralluoHHa, pa6ora [peAnaraer reoperr,FrecK]re ocHoBbr HoBbrx
MeTOAOB VI CpeACTB aAafITLlBHbrX TeneMeTplrqecKr{x cucTeM KoHTpoJrf, u
ucnrrrannfi ryp6opeaKTr{BHbrx 4anratenefi, JlerarenbHblx a[[aparoB
pa3ruqHoro Ha3HarreHnf,, ) rurbrBarcrqvx crpyKTypy o6rercra KoHTpoJrr, a
TaKXe [puq[HHo-cJIeACTBeHHbre 14 JIOTUqeCKHe CBfl3I{ MeXAy IIOACI{CTeMaMI{
o6rexta KoHTpoJLf, kr arlpl{opHbrMr,r 3HaHrrrMu o6 o6rerra>r KoHTponf, Anfl
pelueHl{f, rIpaKTHrIecK}Ix 3a.{aq aAaflrarlur{ TeJreMeTpuqecK[x cr{creM rrpr{MeHrf,
MOTOAEI CxaTI4fl [epeAaBaeMbIX .{aHHbIX V I,I3MOHOHI,L CKOpOCTITI [epeAaIrLI
AaHHbIx u [porpaMM Teneu3Mepelauit B 3aBl,tcr{Mocrl/t or noNaexosofi
o6ctaHorKl4 B KaHuIJIe cBf,3l{ r4clonrcyfl rrpu groM MeroAbr carvroo6yreHr{rr.

.{nccepraqnoHHufi TpyA flBnraercfl cepr{o3HbrM olbrroM ymy6neuHoro
TeopeTruecKofo BbIf,cHeHI{, I4 KOMIIeKCeHOTO aHaJrv3a BaxHbrx B TexHr{rrecKoM
orHoIIreHI{Irt o6lactn: iaccle4ona:auit cBf,3aHHbrx c pa:pa6orrcofi MeroAoB
aAaIITaIII{I{ TeJIeMeTpLrtIeCKrIX CIICTeM KOHTpOnf ncnrrraHzfi

carraoo6yrenur-ryp6opeaKrlrBHbrx gnnrarenefi; paspa6orra MeTO,qOB

TeileMerpn.recrofi cpIcreMhl; 3KcleprrMeHTzurbHbre I{ccJreAoBaHr4g, 14

TexH[qecKa"fl peEIJIIa3aIIurI ceNrefictsa allarrrprBHhrx reJrer{3Mepr4TeJrbHbrx cl{creM

HHCTIITyT 3A KOCMkLtEC KI,t H3C! iEqBAHHfi
H'TEXHONOTHH . EAH



KOHTpOng u I{crIbITaHLtfi ryp6OpeaKTltBHbrx 4ruratenefi, KocMLrqecKrrtx V,

JreTaTeJrbHbrx annapaToB pa3Horo Ha3HarreHufl..

,{nccepraqzonnufi TpyA ,BJr.f,ercf, orrErroM co3AaHr{, [p[rHrlr,r[uanbHo
HoBbrx cpeAcrB I{3MepeHrrfi u ucurrranrafi, MeroAI{Klt ucrrbrraH}rfi n norryueHr{,
KarrecrBeHHo HoBbrx pe3ynbraroB, rrosBonsroulr{x pezrnr43oBarb qraSponue
aAanrI{BHbIe reneMerpllqecKue cucreMbr KoHTponq v ncurrranufi
ryp6opeaKTl{BHblx 4nnrarenefi, KocMr{qecKzx n JrerareJrbHbrx arrflaparoB
ptBHofo H€BHaqeHlrr.

2. CreneHs 3naHrrfl cbcroflHr{fl upo6.rrerr rl TBopqecrcafl rrHTepflperarlrrfl
JrrrTepaTypHofo MaTep[aJra

,{orropaHt AeranbHo I{3}ruIun cBr3aHlryro c reuofi HEuIuqHyIo nureparypy
n uo4po6Ho [poaHulJll,r3upoBan s Hefi cbqecrByBarrlue MeroAbr An-fl perueHru
ocHoBHbIx 3aAaq rro co3AaH]rro a4aurznnofi TeneMerpz.recrofi clrcreMbr
KoHTpon{ ABr,rrarenefi rerareJrbHbrx a[[aparon. Oupe4eneH I{crroJrb3osaHHsrfi

MareMaru.Iecrufi arrrrapar npu pelueHl{u reoperr{rrecKr/rx v [paKTurrecKr/tx
3aAarr. 3rc Aaer
cocTorHr{eM Bonpoca.

ocHoBaHl{f, crrurarb, qro oH rny6oro o3HaKoMJreH c

3. CoornercrBl{e nu6panofi MeroArrKrr rrccJreAoBannfl c rrocraBJrenHoii
rleJrbro II 3aAarraMrr ArrcepTarlrroHHofo TpyAa

[w. perrreHzf, ocHoBHbrx rrocraBJreHHbrx uccneAoBareJrbcKux 3aAaq

AOKTOpaHT npeAnoxuJr:

- MeTOALT C),(aTr4s. KB€BI4AeTepMr{HI{pOBaHHbrX I{ CTOXaCTLIqeCKI,TX CH|HULTTOB

oT AaTTITIKOB pa3nI{rIHbIX BeIUqUH CI'ICTeMbI TeneMeTpUU JIeTaTeJIbHOTO

afrrBpaTa;

- MeroAbr Heo6paruMoro u a[eprypHoro cxrarvrs, MeroAbr Arrs. c;lKarurfl

CTOXaCTLITIeCKLIX CUIH€LIIOB, OI]ICbIBIUOUIIIIX CTaqI,IOHapHbIe CrryuafinUe
rpoqeccbr;

- u3MepeHue )rpoBHrr MexaHrarrecKoro Haflpf,xeHus (o) Jro[aroK ryp6raH
aBIraqrIoHHbIx ABuraTeJIeI{ B a,{alruBHou reJreMerpuqecKou c}rcTeMe
pacqerHbrM rryreM Ha ocHoBe pr3MepeHr{s ypoBH, HarrpflxeHrr{ (uB) nd
TeH3ope3r,rcTopax, [o,qKIroqeHHbrx K Ir3MepuTeJrbHbIM KaHanaM ;

- zrJrropr{TM MeroAa c auoo6yr eHilfl aAarrTlrBHofi rereuerpr.rqecKofi cucreuu
KoHTpon, 4nurarerefi JrerareJrbHbrx a[[aparoB, roroprrfi [poBepeH



BocbMI,InerHeE sKcrlJryararryrefi gTrrD( u34elruir Ha Moropocrpor{TeJrbHrrx
lpeAflpu,TttflxPoccnu;

- crpyKTypHa, cxeMa u apxvreKTypa aganrunHofi TeneMerpra.recrcofi
cucTeMbl ABrrraTeJrefi lerareJlbHbrx a[rapaToB;

- [ocrpoeHa rlAeonorufl co3AaHr{., KoHcrpyKTuBHbrx rrao,qenefi gnx pa6orrr
B ycnoBr4sx BBrcoKzx an6paquir, ao 209 u nraHefinux ycKopeuufi, go 50000-
600009, rlro f,BJlrerc.r IIenEIo KoHcrpyKTopcKo-TexHoJrorrrecKux peuenzfi upu
co3AaHLII{ a4autunnofi TeJleMerp[.recrcofi cucreMbr KoHTpoJu garararenefi
neTaTeJrEHbrx arrlapaToB ;

- nrr6paHo rporpzrMMHoe o6ecueuenne, SynrqnoHupoBaBrrree rloA
yrpaBneHueM orleparluoHnofi cucreMbr <<Microsoft Windows>>. IrlmepSefic
ofleparopa BbrrroJrHeH Ha fl3EIKe 3arcas.rura.

4. KoporKafl aHaJrlrrrrqecKafl xapanTeprrcrnrca rr orIeHKa AocroBepuocrrr
AlrcepTarIHrr

CrpyxrypHo Al4ccepraqzonufi TpyA cocrour u3 BBeAeHr{f,, qerbrpex
HIaB, 3aKJIIorIeHI{tr, cfIHcKa nureparypbr u3 17L sauueHosaHufi r{ coAepxur 206
crpaHnq ocHoBHoro reKcra, 1 10 pncyHKoB, 29 ra6tuy.

B Ar{cceprarlr{r,r rpoBeAeH ananru3 cyrqecrByrorryrx peuenufi ro
HalpaBneHl{flM npono4Iauofi pa6orrt B BeAyrrlux crpaHax-[por{3BoAureJrrx
TeneMeTputlecKlrtx cPIcTeM. Paccrraorpenu TeHAeHrIr4v pa3BklTvrfl, aAarrTuBHbrx
TeJleMerpuqecKl{x cucreM, orMeqeHo, rrro rro QynxqnoHzlrrEHoMy [pu3HaKy
aAarITHBHbIe reJleMerpurlecKlre cucreMEr MoryT 6rnr pa3AeneHbr Ha cllcreMbr co
cxarlaeM AaHHbIx, cllcreMbr c cauoo6yrreHl{eM, cucreMbr c [epecrpalrnaeuofi
ctpyxrypofi.

Peruenue npo6nerrau paspa6omn HoBbrx MeroAoB u cpeAcrB
aAa[TuBHbIx reJlel43MeprrrenbHbrx crrcreM oco6eHno aKTyztrrbHo rtpu
HaxoxAeHI4LI pasryHoro KoMrrpoMvrcca B [oryrreHr{r{ MaKcHMyr![a uHQoprraaqun
o rIoBeAeHI{}r ucuuryeuofi cucreMrr 14 Mr,rHlrM)are Macco-ra6aputrux vr
gHeprerr{qecKrax 3arpar reneMerpra.recxofi amraparypbr.

3ror cnoxnrrfi KoMTIJIeKc Bo[pocoB gKcneprirMeHTuurbHoro 4
TeopermecKoro rIJIaHa pe[reH B Ar,rcceprarlnosHofi pa6ore Bbr[oJrHeHr{eM
BaxHbrx rrccJreAoB anuir n pa:pa6ororc:

- orpeAeJIeHI{e QarctuuecKoro rroBelleflvrs.KoHTponupyeMbrx [apaMerpoB
rpu r43BecrHbrx 3Kc[nyaraqr4oHHbrx Harpy3Kax (naupuuep, crpyKTypHbre vr



AeQopMaIII{oHrrEIe rBMeHeHr{, Mer€urrJra, TeM[eparypHbre u Bu6paquoHHbre
xapaKTepr{cTr{Kr,r oTAenbHbrx ysnon);

nu6op Kpr{repveB, xapaKrepr.r3yroqux
TeJreu3Mepurenrnoft crrcreMbr,. AJrf, paspa6orxn
carraoo6yr eH],i,fl, r{ r.r3MeHeHr.rf, crpyrcypbr reJreMerp[.recxofi cHcreMLr;

- [poBe.qeHple ucrrblTaHufi n ycronulix, fllnzKltx K gKcrrJryaraII[oHHbIM;

- co3AaHlae [clElTareJrbHoro o6opygoaaHvtfls Boc[po]r3BoAf,rrlero
3aAaHHbIe ycnoBu, 3KcllJryararlnv aAanTI{BHbrx reJleMerpuqecKr,rx cl{creM.

B Aracceprarlrarr [poBeAeH aHaJrr3 cyrqecrByroulux pemeuufi ro
HarIpaBneHLLf,M npono4nuoft pa6oru B BeAyrrltax crpaHax-[por,r3BoAr{TeJr.f,x
TeJIeMerpI,IqecKux cLIcreM. Paccuorpenrr reHAeHrlrrvr pa3Burus aAa[TuBHbx
TeneMerpuqecK[x crlcreM, orMeqeHo, rrro rro QynxqnoHurrrbHoMy [p]r3HaKy
aAa[TI{BHbIe reJleMerpIr.lecKl{e cucreMbr Moryr 6rrru pa3AeneHbr Ha cl{creMbl co
cxarl,IeM AaHHbIx, cl{creMbl c cauoo6)rqeHueM, cucreMbr c nepecrparasaeldofi
crpyKTypou.

5. HayvH ble Ir HayrrHo-nplr KJTaAH bre Br$raAbr Arrccepra urroHHoro rpyAa :

HayrHo-uplrKJraAHbre BKJraAhr cBoAf,Tc.fl K cneAyroueMy:

1. Paspa6oraH sSQerrnnnufi MeroA a4ailTarryru reneMerprE.recxofi
cucreMhr KoHTpoJIs u ucrrctranuit;

2. Paepa6oraH e$Qexrnnnrrft MeroA carraoo6yreHr{fl TeJreMerp[.recxofi
cucreMbr B 3aBr{cuMocru or ycnoBufi nosvryruarcrqrlx nos4eficrnufi;

3. Paspa6oranrr MareMarl/tqecKne MoAenr{ cprrHzlJroB or AarquKoB
pa3nl{tlHblx BeruquH cr{creMbr reJreMerprru JrerareJrbHbrx a[[apaToB Ailfl.
MoAeJILIpoBaHI{.fl rloroKa H3Mepuremsofi unQopvraqr{u JrerareJrrHbrx alnaparoB
flpIE rrocrpoeHnu aAa[TuBHofi te.ueuerpuqecKofi czcreubr co cxarr{eM AaHHbrx;

4. Parpa6otana Lt npaKTuqecKu aupo6rapoBaHa Mero.qr{Ka BErqr{cJreHV,
ypoBH, MexaHl{qecKoro HarrprxeHrlf, B MaTepr{€ure JrorraroK aBr{arlraoHHbrx

.qBrrrarenefi (o);

5. Paepa6oraHa I,I [paKTl{rrecKr{ aupo6npoBaHa Mero.qr{Ka Bbrqr{cJreHr{,
KoppeKlluu AorlonHuTemnofi florperxHocrr{ or aMrrnu]ryAHo-qacrornofi
xapaKTepvrcrltKvr LBMepI{TeJrbHoro rpar(Ta, TeMleparyprr, rn6paqufi vt rracrorbr

BparrleHr{s reneMerp[.recrofi cucreMbr;

[oBeAeHrre a.qalTl{BHo}r
aAanTr{BHoro aJrr0p}rTMa



6. PazpadoraHbl [ppIHIII{[bI I{ Merogrr Qoprra[poBaHr{r n aBToMarurrecroro
BeAeHr{, eJreKTpoHHoro Qoplrympa;

7. Paspa6omna vr npaKruqecKu aupo6upoBaHa MeroAr{Ka rpoBepKn
aAarrrr4BHofi releuerpuqecKofi cracreuu;

8. Parpa6orar Lr pealrr{3oBaH crpyKTypno-SyHxqroHaJrbHbrfi uoAxoA K
rlocrpoeHl,Irc apxHTeKTypbI aAalrLrBHofi releuerpr,rqecKofi cucreMbr KoHTponf,

ABrrrareJrefi letareJrbHbrx alnaparoB;

9. CosAanbr HoBbre HarrpaBneruut pa6or AJrfl:

- 6ecrouraKTHoro rl3MepeHlrf, TeMrreparypbr Bparqarcqtrxcfl gJreMeHToB

rasoryp6l{HHblx ABI{rareJIefi. 3ro paspa6orKa rrepucKo[HrrecKoro m,rpoMerpa
AJrfl I,BMepeHIl.fl TeM[eparypbl pa6owrx JrouaroK ryp6nnu aBr.[aru/roHHbx

4nnrarelefi (rnua An-31O) c nocne4yroqefi o6pa6orrofi nHQoplaaqnn o
TeMrlepaType JIorIaToK crlequaJru3upoBaHHbrM [polpaMMHbrM KoMlJreKcoM r4

co3AaHueM KapThI TeIJIOBO|O COCTOTHIIf, JrOrraTOK Atrfl r{x aHalru3a vt

orrpeAeJreuux 4eQeKToB Jro[aroK;

- 6ecxonraKTHoro rrcMepeHu, paAzzlnbHoro suBopa JrorraroK KoMrrpeccopa,

ryp6uHrr aBLr aquoHHrrx ABlrrareleft ;

- rl3MepeHl{f, kr vlr^AvrKar1uu 4eficrnyroqux aMrrJr}rryA usru6Hux
HalrpflxeHuit sa Barry Hecyqero BprHTa Bepronera B rrpoqecce Bcero cpoKa
cnyx6u Ao c[ucaHr4f, BeproJrera.

7. Oqenrca ny6.nurcaqufi rro ArrcceprarlrrouHofi pa6ore:

KanAnAar rrpeAocraBlrJr An, perlercupoBankrfl Arrccepraquonrrfi TplAr
arropeQepat Al{cceprallroHHoro rpyAa, crucoK c 31 ouy6rurcosaHnrrx pa6or
rro reMe Auccepralluu u oAHo nso6perenze. flpnnnnaaro Arrfl perleH3rrr{

Auccepraqnonrrfi TpyA u anropeSepar AucceprarlzoHHoro rpyAa.

B crrrlcKe ouy6ruxoBaHHbrx pa6or no reMe Aucceprarluu yqacrre
KaHAr4AaTa CneAyroqee :

- s 6 Lr3 AoKJraAoB rBJrrerc, caMocrogreJlbHbrM aBTopoM;
- s 17 us4oxnaAoB [peAcraBneH KaK nepnrrfi aBTop;
- s 6 u3 AoKJraAoB rrpeAcraBJreH KaK BTopofi aarop;
- B o.{HoM AoKJraAe rrpeAcraBJreH KaK Tperufi arrop.

Mse HerrcBecrHo, vro6rr pe3ynbrarbr uccJreAorianuir AoKTopaHTa
[poqr.rrHpoBaHHbr ApynrMr{ aBropaMr4.



8. I4cno.nb3oBaHrre pe3yJrbraroB ArrcceparrlroHHoro rpyAa n nay.rnofi u
[pa KT[qecKolr AesTeJr bHocTrr

CosAaHo HoBoe HalpaBneul{e pa6or, aAarrrr4BHrre reJreMerpr{rrecKue
cprcreMbr KoHTpoJrbHo u3MepureJrbHbre, CKI4 <<Arar>>, An, KoHTpoJrf,
lapaMerpoB ABl,Irarelefi JlerareJlbHbx afluaparoB pzt:}Horo Ha3HaqeHus. 3ro
HarIpaBJIeHI{e pa6or I{Meer 6omruoe Ha) rHo-[pr,rKJraAHoe 3HarreHr{e Nrs,
BeAyIrIux Moropocrpol4TeJlbHbrx Koproparluir, sarunMarouluxcx paspa6orxofi n
[poIa3BoAcrBoM coBpeMeHHbrx gnurarerefi JrerareJrbHbrx a[[aparoB,
3HatI[TerEHo [oBrlcuno rorlHocrb [r AocroBepHocrr pe3ynbraroB tacrrbrraruuit,
no3BonuJlo yMeHbllrurb o6reu crarrrcrrlrrrecxofi o6pa6orru pe3yJrbraroB
I{crIbITaHufi, ycxopl{Tb rlpoqeAypy JrerHBrx ucrrbrraHr{fi u nne4pennfl. HoBbrx

4nurarelefi B cepnftnoe [pol{3BoAcrBo vr [peAHa3HarreHo Anq: [r3MepeHr{f,
MexaHzqecKoro HalpqxeHufl JrouaroK KoMrrpeccopoB ra ryp6un 4nurarelefi
JrerareJrEHbrx a[flaparoB; u3MepeHu{ paA[€urbHoro 3a3opa Jro[aroK
KoM[peccopoB vr ryp6nn gnurarerefi JrerareJrEHbrx a[[aparoB;
AI4craHIu{oHHoro IrcMepeHr{.f, TeM[eparypHoro [or.f, Anfl p€Bnr{qHbrx cryueHefi
KoMrrpec copa u ryp6unrr ABr.rrareJrefi .uerareJrbHbrx a[[aparoB.

9. OqeHrca coorBercrBrs anrope$epara

Anrope$epar Ar,rceprarlnoHHoro rpyAa rpeAcraBneH B o6reue 45
cTpaH[II u cTpyKTypLIpoBaH B cooTBeTcTBuII c yTBepxAeHhIMu rpe6onannflvrpr.
B nenr orpaxeHEl ueJlu, ocHoBHbre 3aAaqu, crpyKTypa u o6teM, ocHoBHoe
coAepxaHr{e, pe3ynbTaTbr rr BKJraAbr Ar4cepTarlrroHHoro Tyaa.

10. MHerus, peKoMeHAarI[[ rr 3aMerraHrrfl

I4traero cJreAyrcrqlre 3aMerraHr{f, K Ar{ccepraqraonHofi pa6ore :

- xeJIareJIbHo 6ruo 6u, 6onee rny6oro paccMorperb MeroAbr c)Karvfl
KBEBIIA9TCpMI{HI{pOBaHHbIX I,t CTOxaCTuqeCKIltx CUTHaJIOB OT AaTqI{KOB pa3nl{qHhlx
BeII{qUH CI{CTeMbI TeneMeTpI{I{ neTaTeJrbHOrO aflflapaTa;

- KpoMe 6asosofi apxl{reKTypu cerraeficrna CKI4 (A|AT)>, 6ulo 6u xopouro
rIpeAcTaBIdTb Lt cxeMbl HeKoTopbrx Apyrux oTBeTcTBeHHbrx y3noB, HaIIpVMep, y3eJr

o6pa6omr{ TeH3o- r,r repMoAarqr,rKoB;
- AorryqeHbl HeKoropble orun6ru B ocHoBHoM B o6lacru peAaKTupoBaHr{.f,.

11.3arc.nrcqeH[e
Teua Ar{cceprarlproHHoro rpyAa

BbrcoKoM HayrHoM ypoBHe, c BbrcoKr{M

3HAIIEHI4EM.

Auccepra6e.nrsa vr paspa6orana Ha

HarrHo-[pr{KJraAHbrM r{ sKoHoMr{qecKuM

,{nccepraquoHnrrfi TpyA orBeqaer rpe6onanuxu o rpucyxAeHr,ru
o6pasonareruuofi u uayruofi creneHr{,,,qoKTop". flolyreHHbre pe3yirbrarbr



npeAcraBJIrIoT op[IrI{Hzl.JIbHbIfi BKJIaA B HayKy }r noKa3brB€rroT, qro KaHAuAar
I,IMeer rrry6orue reoperl{tlecKue 14 npaKTr{qecK}re s]sla]r/wfl IIo nayuHofi
clequEIJIbHocrI,I - 5. Texlu{qecKr{e HayKH, IIIn{p 5.5 Tpancflopr, HaBr,rrarlr{.f, H

aBnar\ufl' 02.21.07 "AsroMarr{3rrrpoBaHHEre cr{creMbr 4na o6pa6orrul
n y[paBn euufl, nHSopuaqzu".

Aaro cBoro tIoJIoxrITeJIblryIo orIeHKy ArrcceprarlrroHHoro rpyra r{HxeHepa
Muxarua Bragona In rpeAnararo rpracyAr{Tb ervry o6paaoBarenbrryo u HayqHyro
cre[eHb,r,qoKTop" rro yra3aHnofi cneql{ulrlbHocr}I.

,(ara: /P- PJl /,c//- PEUEH3EHT:


