


















yTBEPXTAATO
IlpaBJr{roqef o AkrpeKTopa-

O MHIIK <<AnzoHvxa>>,

TexHr4qecKr4x HayK

A64ynuH P.P.

> 4era6px 2024 r.

OT3bIB

Ha anrope$epar Avrcceprar\vr4 Pyuaxznofi AneHu Bna4uvrHpoBHbr
<ConepureHcrBoBaHl4e I'IHcrpyMeHTapvfl u npoqecca opraHLr3arluu rpyrrnoBbrx
Aeficrsuft 6ecnunornofi vr tuarofi aBnar\Lrv>>, lpeAcrasreHHofi Ha coLrcKaHr4e
yrenoft crerleHkl KaHAI4Aara rexHzrrecKr{x HayK rro cneqlr€urbHocrLr 2.5.22
Yupauenze KaqecrBoM [poAyKrlrzrr4.
Irporr3BoAcTBa.

Cran4apu43ar\krfl. Opranzsaqur

[uc cepr aIIIloHHat p a6 or a Pyvrar<unofi Arenu B na4zrranp o BHbr Bbrrro JrH eHa
Ha aKTyuuIbHyIo reMy, cBt3aHHyIo c opraHr4zagueit [po]r3BoAcrBa - lpynrroBbrx
aeficruuit 6ecnznornoft z uanofi aBvra\ kr Arrfl o6cnyxzBaHvfl 3arBoK B pexr{Me
(BO3Ayr[HOfO TaKCr4) U paSpa6orKr4 nyrefi ee coBeprxeHc BoBaHu_f, c ) {eroM
SKoHoMI'IqecKux 3arpar, cKopocrl4 o6clyxzBannfl pr 6esouacHocrr{. llparruvecra.r
qelecoo6pa3Hocrb BbrrIoJrHeHI{.{ pa6orrr o6yclouena neo6xo4uMocrbro
[apaMerpz'recrcofi orITLrMLI3ar\vu 3a4a'r' yBenr{qeHz-rr cKopocrz o6clyl1;krBa6g1fl v
3KOHOMT4I{ SKCrrnyaTarII4 OHHbTX 3aTpaT.

Anrop AvrcceprarrvLr oco6oe BHLrMaHr.re yAenf,er parpa6orre eAr4Horo
KpkITepI4t oIIeHKLI KarIeCTBa rlpll [oucKe KoMrrpoMlrcca IIpu pelxeHlrr{ AaHHbrx
3aAaq. O6ecueqeHple rpyrlroBblx geftcrnufi 6ecnznornofi z naanofi aBLra\vvr rrpkr
o6cnyxraBa:atru [ocrynaroulLIx 3arBoK (rro Bbr3oBy) HerrocpeAcrBeHHo B caMoM
rroJrere, IroBbIrueHLIe KarlecrBa vr HaAelKHocrb r,rx 'peaflvrcar\vu flBlrflercfl
aKTy€uIbH oit u uepcrleKTzeHofi sa4auefi opraHu3arlr{r4 npor43BoAcrBa. B qelovr,
aKTy€ulbHocrb pa6oru o6ycnonneHa reM, rrro 3a1a'ra ylpaBJreHLr-rr KaqecrBoM
rpyuloBoro B3al'IMoAeitcrsus 6ecuunornux JrerareJrbHbrx arraparoB (BnA)
flBIrflercfl uonoft, paHee ne paspa6orasnofi.

OcnoeHrrMz pe3yJrbraraMkr pa6oru, Koropbre olpeAeJr.rrror ee Har{Hyro
H OBI{3Hy, _f, BJr_rIK)TCt :

w

Konqelqzu
6ecuznornoft lr

opfaHrlBarlr4r4 vr ylpaBneHr4r fpynloBbrM 4eficrnueira
uanofi aBararJprur, o6ecueqzsarcqefi ynyqrxeHze



pe3yJrbraTr4BHocTl{ [poqecca, orJlllrlaloll{efic.fl

n ap aMerp oB Lr BKJlroqaloqefi orAe JIbHbre MeroALT KrI ;

Mero,quxlr opraHkrcarlvv npou3BoAcrBa

npoqecca rpyrrrloBblx Aeficrn,ufi. rrlanoft kr

KOMIIJICKCHbIM YqETOM

n yrrpaBneE[fl. KarrecTBoM

6ecnurornofi aBvra\w.

cuequSzry

orflzqarouleitcs, Bo3Mo)KHocrbro nrr6opa olrrLIMaJrbHoro KorlluecrBa IA B

oAHoM BbrJrere, a raKlKe peaJru3arluefi sH6opa IVqryrrIJILIHbr o6cnyxHBanvrfl B

3aBUCr4MOCTr4 OT 3afpy3KLI CeTI{;

MeroAzru orIeHKr4 KarrecrBa [poqecca lpyurroBblx,qefi crnzfi. vatoit u
6ecnnloruofi aBvrarlnvr, orlr4rrarolleitcx oAHoBpeMeHHbrM KoMTIJIeKcHrIM

yuerorr,r pa3nllrlHbrx noxasarenefi KaqecTBa, yqzTbrBaroqux

6ecuzlorsoit u ruarofi aBnarrvrr4.

flp aruue cKa-fl 3HarILIMo crb p e3ynbraro B 3 aKJlloqaerct :

B paspa6ome KoMrIIIeKca HayqHo - npLIKnaAHbIX perueHzfi,

rrptr3BaHHrrx o6ecueqlrBarb rroBbrrueHlle KarlecrBa rlpoqecca opraHn3arlr4vr vr

ylpaBfleHu.f, lpyurroBbrM 4eficrnuxvrn uanofi n 6ecuurornofi aBvar\vv1

BKJrroqaroulero vHSopuaqproHHyro ckrcreMy KoMrlbrorepHoro MoAeJII4poBaHvrs.

fpylrroBbrx AeUcTBLII{.

B p e a-rurs a\w Bo3Mox{Ho crefi [onyqeHlrr Korrr4q e crBeHHbIX sHa.reHufi

KpLrreprleB Anr orIeHKLr KarrecrBa npoqecca rpy[rloBblx Aeficrnufi. v'atoit, u

6ecuulouroft aBnarJvrv, a LrMeHHo BpeMeHI4 rrepeJreroB, rlpocroeB kr

9KCTIJTyaTaIIUOHHbTX 3aTpaT 3a CrreT BbIoOpa OITTHM€UIbHO|O I{I,'C[A JIerareJrbHbIX

an rr ap ar o B 14 rvu\vrrr JrLr H o 6 cnyxz B alrrurfl , rI o ro K a 3 a.aB o K.

Anrope$epar rroApo6Ho pacKpbrBaer coAeplKaHr4e rrpoBeAeHHoro HayrlHoro

r,rccJreAoBaHvrfl.. Buecre c reM orMeqaeM, rrro I{3 aBTopeQepara He scHo:

- KeM z KaK orrpeAeJrrrorc.f, arpl4opHble BDKHocTLI 3atBoK Bi @w. crp. 9);

- vg KaKr4x coo6paxeuzfi rplrH.rrro, irro npv orcyrcrBrau 3a.sBoK rIoJIer

rrpoAoJrx{aeTc . B cTopoHy KoHeqHofo rIyHKTa, a He opfaHlI3yeTc{ AexypcTBo B

Bo3Ayxe B 3aAaHHofi gone (cvr. crp. 9);

- KaK Ha3HarraK)Tc-tr B nu6paunoM MyJrbrLrrrLrKurLrBHoM Kplrrepr{rr rosSSHIIueHT

3arpar Kr Ha 'rrepeJrer, xoe$suqpreHT 3arpar Kz Ha upocrofi u BecoBble

rcoe$QuqueHrbr //tr vm2 (cv. crp. 10).

OrNaeqeHHrre 3aMerraHlr.f, rro anropeQepary He Hoc.rrr rrpr{Hrlr,rnr4€urbHoro

xapaKTepa vr He cHlrlxaror Hayruoft rleHHocrlr vr npaKTr{qecrcofi 3HaqprMocrll

nonyrIeHHbIX pe3yJIbTaToB, a cKopee flBrIfleTcfl yTorIHtIoIII{MI4 IIo}KeJraHLrflMvl v
rrp eAn ox{ eHr4-flv'Lr An.rr A €rJrb H e ft ruux z c c n e A o B a:auit.

[ucceptaryut npeAcraBJrrer co6ofi 3aKoHqeHHoe HayqHoe r4ccneAoBaHvre)

oTBeqaroulee IIo coAepxaHLrro 14 fro coBoKynHocTlr lloflyqeHHbrx pe3yJrbTaToB

rpe6onanu.aNa BAK K KaHALTAaTcKLIM Ancceprar{zrrM, a ee aBTop, Pyvraxzna A.B.,
3acnylKI4BaeT IIpUaylKAeHLIt f{eHO}I cTeIIeHLI KaHApIAaTa TeXHI4IIeOKIIX HayK IIo



creqlrulJrbHocrr4 2.5.22 - VupaueHre KaqecrBoM npoAyKrlvru. Crau4aprLrca\vs..

Opranzs aq Lrfl np otr3BoAcrBa.

Orsrrs o6cyx4en r4 yrBepxAeH Ha HTC rpeArrprlrrrus, <<_I7 _>> gerca6px 2024 r.,
rrporoKoJr Ns 5.

Orsrrn cocraBrrJrlr:

KaHALTAaT TeXHUqeCKT'rX HayK, AOTIeHT

Kyna6yxos BnaAra\azp CepreeBlrq

fnasHrrfi KoHcrpyKrop no r{HHoBarIkroHHbrM rpoeKraM TH-1 7

AO MHIIK <<AsuoHkrKa), 3aMecrlrreJrb npeAceAarens HTC
Ten. 965-119-40-38

KaHAr4Aar rexHr4qecKr4x HayK, crapruuit uayruufi corpyAHrrK

Tyxrapen Hrar<onafi Anerceesz.r
HaqanrHzK ceKropa TH- 17 AO MHIIK <<AeproHZKa))

Ter. (495) 771-66-07 rc6. 17-66

Cercperapr HTC AO MHIIK <<Anzouzrca>>,

KapanaurKlrHa Enena OnerosHa

Ha.ranrHrrK ornena

Ter. (495) 771-66-07 to6. 10-04

Arcquonepnoe o6ruecrso Mocroncrcufi HafrHo-upolr3BoAcrseHHrrfi KoMrrneKc

<<AnuosnKa)) r{MeHz O.B. Ycnencroro (AO MHIIK <<AslroHlrKa))

flo.{ronrrfi aapec: 727055, r. Mocrsayil.O6pasqona, 7

A4pec o$uqzanbHoro cairra opraHr{3arlr4r4 <<I4urepuer>>:

A4pec oneKrpoHnofi noqru: avionika@mnpk.ru
Teue$on : +7 (95)77 I-66-09

flo4uncu Kyra6yxona Bna4zlaupa Cepreenuva, Tyrrapena Hzrcora.s
Anercce ee uta, Kap aBaruKr4 Hofi Enenrr OneroeHrr
3aBeprK)

llorur o ulnuK yrrp aB Jr.fl ro IIo KaApaM-HarriurbHtrK oTAeJra KaApoB

ArcquouepHoro o6

<<AsLroHuKD) I4MeHr4 O.E. llpr.r6Hrosa



Orsrrn

- laaanropeSepan qvrcceprarJvrvrPyuanr,rHofi Anenrr Bna4r,rrravrpoBHbr

<ConepnreHcrBoBaHl,Ie rrHcrpyMerTapufl. r4 rrpouecca opraHr43arryv rpyrrrroBbrx 1eficrrlufi,
6ecuurornofi ra uanoit ayuaryvru) [peAcTasreHHofi Ha cor4cKaHue yrenofi crerreHr,r

KAIJ. I.r4 I.AT A TeXHr4 q e C Kr4X H ayK rr O Cnerlr4 aJrbH o c Tr4

2 . 5 .22 <Yup ann eHI4 e Kaqe crB o M np o AyKrIn u. Cr awgaprr43arryrfl . Op r anzs aqux
rrporr3BoAcTBa).

Arcrya.rrrnocrr pa6orrr. B Hacrorrqee BpeMr uanofi ra 6ecnnnornofi asna:queit
perrraercf BalKHa.f, [paKTl4qecKafl 3a4aqa Bbr[oJrHeHr4e fpyflrroBbrx Aeficrnrafi
JIerareJrbHbIX arrlaparoB rlprr o6cryxunalurkr 3arBoK (nepenosranaccaNivpoB, AocraBKa
rpy3oB, na6nro4enrae Ha3eMHbrx o6rerroe) He rro pacrrr4caHr4ro peficon prrrkr

cocraBJIeHHoMy Mapllpyry, a B pex(IrMe (Go3AyrrrHolo TaKcr4). B gToM cJr) {ae

paspa6orarb MapnTpyr 3apaHee HeBo3Mox(Ho, rrocKoJrrKy 3af,Bnz- Ha [epeJrer Bo3HrrKarcT

n clyrafiHoe BpeMrI rI B cJryr{afinovr Mecre. 3ro neo6xoAtrMo B TaKzx pafionax Harueft

crpaHbl, rcarc Cu6upr, Aprrnra, ,{anrnprfi BocroK, rAe rpafiHe 3arpyAHeHo ABwKeHr4e
HZL3eMHOTO TpaHorropra. B erofi cB-f,3rr rrocraBneHilafl.vrpeuraeMa.r{ B Ar4cceprarryrr4gallaqa
coBepllreHcrBoBaHu-f, npouecca opraHrl3aur4r4 lpy[roBbrx 4eficrrrafi 6ecuznornofi vr

uanofi aBvrald:zrr fl Bilfl ercs arcryalrnofi .

Ifelrro ArrcceprallkIoHHofo IrccneAoBaHufl. flBrrfl,ercf, rroBbrrrreHrre rexHuqecKr4x u
gKoHoMI,IqecKI,IX rroKa3areJrefi raqecrBa rpyflrronsrx 4eftcrsuft nra-rrofi u 1ecrtulornofi
aBkrar\r4r4 B p ac cMaTprrB aeMoM p e)Kr,rMe.

Hayvnar HoBrI3Ha [on)AIeHHbIX p*yJrbraroB 3aKrroqaercfl B paspa6orre :

MeroALtKI,I oIIoHKI4 KaqecrBa I"pyflnoBbrx 4eficrnr,rfi vralofi ra 6ecnranornofi aBuarJvrvr

c noMotllblo MyJIbrI,InJrkr KarrrBHofi cneprrz p a3rraqHbrx rroKa3 arenefi r<a.recrBa;

KoHrIerIuI4Ir yrrpaBJreHrrt fp)m[oBbrMr{ 4eficrru.auv JIA upn nrr6ope Ar,rcqtrrrirprH

o6clyxznanzx 3atBoK B 3aBrrcl4Mocrl4 or ras6rrrra rua6o carvrrzx JIA, ma6o

rlocryrlarcql4x 3arBoK, c ) {eroM He ToJrbrco cso6oAnrrx JIA, Ho r4 3aHsrbrx;

MeroArrKI4 nu6opa orlTrlMuulbHoro qucra JIA B oAHoM BbrJrere B 3aBrrcr4Mocrtr or
I4HTEHCI4BHOCTI,I TIOCT\,TIIJIEHI4fl 3 A'B OK

rlparcruuecKafl 3HarrrlMocrr pa6orrr 3aKrroqaerc{ B paspa6orre KoMrrJreKca Mep,

o6ecue.Izsarctqux coBepllreHcrBoBaHve KaqecrBa yrrpaBJreHrrr rp)mrroBrruz AeficrBr,r{Mr,r
uanofi ra 6ecnznorHofi aBrtar\vrul Aupo6aqzf, orr4x Mep orrtacaHa B qerBeprofi HraBe Ha

HecKoJIbKI4X rlprrMepax, cpe4l,I KoTopbrx cJreAyeT BbrAeJrr,rTB ilpaKTr,rqecKrr BaxHyro 3al.aqy
gKcrpeHHofi enar<yaqnn mo4efi c rroMorrlbro uanofi aBnar\krkr npv yqere rar cno6oAHbrx,

TaK I,I 3aHurbIX IIA, a rarcKe 3a4aqy rrprlMeHeHuq 6ecnurornofi aBkragu B rroqroBbrx
nepeBo3Kax. CpanHeru4e rroJr) reHHbrx pe3ynbraroB rroKa3aJro, qro n ueprofi 3aAaqe Marrafl.

aBvrar\vrfl I4Meer nyrmrafi sa 30Yo r,rrorosrrfi rroKiBareJrb KaqecrBa 3a cqer errcoKofi



cKopocrl,I o6cnyxunalrttrfl.npvr crraceHI4pl ruo4efi, a Bo BTopoiltsagaue Bbrr,rfpbrrrr B KaqecrBe

s I,4 paza o6ecue.r[saer 6ecnuJlorHar aBr4arryrfl.vrg-ga MaJrbrx gKcrrJryaraurroHHbrx 3arpar.
B qenovr rro reMe Ar,rcceprarluu ortyd:r;uKoBaHo 24 pa6oru, r,r3 Hr4x 4 no nayrnofi

crlelluarlbHocrr 2.5.22, ee pe3yJlbrarbr o6cyx4eHrr Ha 5 o6rqepoccuficxrEx vr

MexAyHapoAHbIX rou(pepeHr\vIflx, qro noATBepxAaer coorBercrBrre rpe6onaHr,r.avr,

rrpeAbtBJrfl eMbrM K KaHAuAaTcKr4M Ar4ccepTaulrfl M.

B r<a.recrne 3aMeqaHuit crcgyer orMerr4Tb cJreAyrorqr4e.

1. Kar cJreAyer rr3 aeropeSepara, B pa6ore He )ru{reHa pa3Horr,rrHocrb

6ecuprnornrrx JrerareJrbHbrx a[laparoB, rrpr4MeH-f,eMbrx B oAHoM nulere (n
qacrHocrr4, B rroqroBbrx [epeBo3Kax yAtureHHbre nyHKTbr Jr] rrue o6cnyxzrarr
BblcoKocKopocrHbrMu IIA, a 6nugnexarrlr4e - JIA c uanofi cKopocrbro rroJrera,

Ho 3aro c MeHrruI,IMrI gKcrlryaralluloHHbrMr4 3arparavrr,r). 3ra eogMoxHocrb

o 6e cne.{Lrla 611 4ouoJrHr4TeJrbHoe noBllrneHr4e KaqecrB a.

2. Cne4onano 6rr no4po6nee orrr4carb MeToAr4Ky nrr6opa orrrrrMaJrbHofo qrrcJra

JIA s o.4HoM BbIJIere B 3aBI,IcI4Mocrt4 or LrHTeHcrlBHocrlr frocrvrrJreHr4fl 3afBoK.

flannrte 3aMeqaHr4r He BJrr4rror Ha o6rqee [onoxflarenrHoe BrreqarreHze o pa6ore
r.r Hoc.rrT peKoMeHAarenrnrrfi xapaKTep.

O6rqrfi BbrBoA

Pa6ora Pyrvrarnuofi A.B. flBrrflercs. 3aKoHqeHHbrM Ha) {Ho-xnamlQuKau[oHHbrM

r4ccJreAoBaHr4eM, B nefi peurenaBalKlF.as. AJr.rr HapoAHoro xo3flircrB,a Ha) rHo-TexHr4qecKa.f,

3AAAqA COBepIITeHCTBOBaHT4T r4HCTpyMeHTApLrfl. r,r npOUeCCa OpfaHr,I3Ar\rLV lpyrrroBbrx
[eftcrsufi, 6 ecurzrornofi n uano it asuarJvrv.

flpe4crauleHHble reoperklqecKve v npaKTzqecKr,re pe3yJrbrarbr rro3Bonrror
3aKrroqr4TB, qro paccMarpr,rBaeMas.paoora orBerraer rpe6onanuqM II. 9 <flonoNeHr,r{ o

rloptAKe rrp[cyxAeHrrt )rqeHbIX crenenefi>>, [peAbf,BJrreMbrM K KaHA[AarcKr4M

Al,IccepraurrtM; ee aBTop, PyrvrarurHa A.B., 3acJryxuBaer rrpkrcylKrenprfl. yrenofi creueHr,r

Kalep:lap.ara rexHI,IqecKVx HayK no cneq[aJrbHocrr,r 2.5.22 <<VnpanneHrle KaqecrBoM

np oAyKrIu u. Cr angaprkrsap fl .. Opranras aqr4r rrp orr3B oAcrB a>).

3ane4yrorqnfi r<aSe4pofi <P arerocrpoeHr4e)),
EfTy (BOEHMEX> rana. n.@. VcruHoBa,

A.T.H., upoSeccop

llo4uncs Eopo4anrrana B.A. yAocroBepsro :

,.,7 B.A. BopoAaBKr4n

j: /e, €trqr

Ha.ramHzr YupanneHrrr KaApoB



Ha aBropeoepar AvrccepTarJvru

Orsrrs

Pyvrarunofi Al€nrr B;ra4ruupoBHbr
<CoeeprueHcrBoBaHlIe rlHcrpyMeHTapI4t Lr lpoqecca opraHrr3ar\Lrtr rpynrroBbx Aeficrnzfi
6ecnunourofi Lr uanofi aBuar\vrn>4 rpeAcraereHHofi Ha coLTcKaHue yrdnofi crerreHr4
KaHAI4Aara 'TexHlltlecKzx HayK rro clerlr{aJrbHocrrr 2.5.22. <<Vtpannenue KaqecrBoM
rlpoAyKrluu. Cran4aprrr3arlur. OpraHrasarllrr rpor43BoAcrBa).

Arcrya;rrHocrb pa6orrr. B Hacrorlrlee BpeMf, 6ecnunor:nafi. vr vralrafl. aBnar\Lrfl.

ocylqecrBn.nlor rloJlerhr rro 3apaHee paspa6oraHHoMy rrJraHy, tu6o cocraBJreHHoMy

paclLlcaHIaro. Btuecre c reM ece 6oree nocrpe6oBaHHbrM craHoBlrrc.f, pexo4M (Go3AyruHoro

TaKCLI)), KOrAa HOBbIe 3atBKLr Ha rrepenerbr rrocryrraror B 3apaHee Heu3BecrHble nyHKTbr rr B

cnyrafinoe BpeM-f,. Orastrnaetc.r, tITo npLr rrnaHkrpoBaHntr neo6xo4urr,ro frlrrbrBarb
Bo3MoxHocrl{ He roJIbKo cno6o4nrrx, Ho v 3aHrrrbrx JIA. llpu erzx ycnoB}rrrx rpe6yerc.r
oOecueqzrb MaKcLIM€uIbHoe KaqecrBo o6cnyxuBaHvrfl 3aflBoK c rroMorrlbro rpyuroBbrx

Aeficrnuir 6ecuzlourofi u uanofi aBvrarl vr, rrpr4HrrMafl Bo BHuMaHkre cneAyroque
rIoKa3areJILI gToro KaqecrBa 

- cKopocrb o6cryxzna]civrfl Lr gKoHoMr4qecKr,re 3arparbr,
3aBrlc{rqLTe rlpex(Ae Bcero or nrr6paHHoro I{Lrcra JIA, a TaKx(e 6esoracHocrb rpyurroBoro
IIOJIETA.

B Arlcceprarlnu paccMorpeu AocraroqHo ruzporufi Kpyr 3a1arl, r4 npr4BeAeHbr

nplrMepbr KaK Anr uanofi, TaK v 6ecullloruofi, anuaguu.

HayuHan HoBrI3Ha rlpeAiraraeMoro troAxoAa cocroprr B cneAyrorleM:

- MeroALIKe OIIeHKLI KaqecrBa rpynrroBbrx 4eficrnrafi 6ecnunornofi ra uauofi aBnarlvrr4

c rloMolqblo Mynbrr{rrJrlrKaruBnofi Qoprrabr frera pa3nvqHbrx rroKa3arenefi

- peIneHLIe 3aAaqu rpy[IoBoro rlenepaclpeAeneHus JIA Me)KAy 3asBKaMLr c freroM
He roJIbKo cno6o4Hrrx, Ho rI3aHtrbIX JIA s 3aBrIcllMocrrr or LrHTeHckrBHocrrrr rroroKa 3arBoK

ilparcru'lecKafl lleHHocrb rlpeAcraBneHnoft nayrnofi pa6oru 3aKJrroqaerc.rr B

paspa6orre KoMrIJIeKca Mgp, o6ecue.ruBaroqvx rroBbrrrreHrre KaqecrBa lpyrrrroBbrx
Aeitcrr'uit ualofi u6ecrtunourofi aBvrarJvrLr,qro [oAKperrJreHo paccMorpeHzeM KoHKperHbrx

rlpuMepoB opraHLI3ar\nvv ylpaBJleHrru [apKoM rrpkr peureHr4tr p€BnuqHbrx TpaHcrroprHbrx

3aAarl. flpar<rzvecKat 3HarlllMocrb zccJleAoBarruit PyrvraruHofi A.B. noATBepx(AeHa raKx(e

aKraMLT BHeApeHI,Iq HayqHbIX pe3ynbraron pa6orrr n IIAO <rfrcosneB), OA (AK BapryszH>>,

a raruKe B rIctIoJIb3oBaHLIV pe3yJrbraroB lrccJre4onanufi n 4 rpanrax P@@I4. Pesynrrarrr
llccneAoBarruit 6:'lttu ouy6lzroBaHbl n 24 naytnux pa6orax, cpeAr{ Koropbrx uo nayrnofi
clrelll{€lrlbHocrt4 2,5.22 ony6luroBaHo 4 pa6oru, B rr3AaHLrtx Hay.rrHoro rllrrLtpoBaHr{t

Scopus 5 ly6nzraqufi. Aupo6aqux pe3ynbraroB HafrHbrx pa6oru peanLT3oBaHa

BbIcryrIneHLIeM c ) AoKJIaAaMU Ha Me AyHapoAHbrx n Bcepoccr4ficrux HafrHbrx
ron$epeHrIVrx.

B KaqecrBe HeAocrarKa MoxtHo 6ruo 6u orMerlrrb He.[ocraroqHo 6omruoe
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BHI4MaHLIO, yAeneHHoe BorlpocaM o6ecue.reHz-f, 6esonacHocrrr rrpll coBMecrHbrx

fpylrloBblx.rloJlerax rIkIJIorlIpyeMbIX u decrtunorHbrx JIA. BosMo)r{Ho, orpaHLrqesnrrfi
o6reu peQepara He rIo3BoJrLIJI ero aBTopy Aer€ilrbHo ocBervrb gTor BecbMa Bax(Hbrit Alfl,
aBprarlr4oHHofo rpaHcrropTa Borrpoc.

Ha ocHoBaHLII4 nepeqvcneHHblx Ha) rHbrx pe3yJrbraroB, krx aKTyaJrbHocrLr kr

lpaKTl4qecroft 3HarII4MocrL\ a raKx(e BbrcoKoro ypoBHrI anpo6aqzn Mox(Ho crrr4Tarb, rrro

rlpeAcraBneHHat Haf{Ho-t4ccneAoBarerbcKa.f, pa6ora yAoBnerBop.f,er ocHoBHbrM

rPE6OnArr:1'flM) TIpeAb.f,BJI'eMbIM K KaHALTAaTOK?IM ALIccepTaIII.If,M.

B qenorvr Ha ocHoBaHvrLrlpeAcraBJleHHoro anrope(pepraMonrHo cqrrrarb, rrro

AalrHafl ALlcceprarlkrrr flBlrflercfl. garoH.reHHoft HayrrHo-r4ccJreAoBarelrcrofi pa6orofi,
coorBercrnytoqefi rpe6onanzsu BAK rro 3arBJrennofi creqlranbHocrr{ 2.5.22 Yupanneuue
KaqecrBoM rIpoAyKIIrILT. Cran4aprkrcarJtrn. OpraHzsaqzr [poLr3BoAcrBa, a ee aBTop

Pyrvrarzua Andua Bna4znaupoBHa 3acJryxrvBaer rrpucBoeHus eft. yrenofi crerreHr{
KaHAI4AaTa TeXHr4qe CKLrX HayK.

,{pxruu [rvmrpuir Mzxaft no srcr

Kan4z4ar rexHI'IqecKLIX HayK rro crequiurbHocrLr 05.11.03 <llpr,r6oprr :naBvlg\uu>>

lenepanrHufi 4upeKrop AO (KT - BecuznorHbre Czcreurr>>

199178, ropoA Canrr-llerep6ypq rp-Kr Manuft 8.O., 1.54 r.5 JrLrr. rr

reJr. : +7 (495) 7 48-35-77

E-mail : uav @fu onshtadt.ru

[prruu [.M.



OrsrIn
Ha aBTope Separ Ar4ccepraqraz Pyvrann u ofi A.rren rr B.rr a4 u vr u poBH br

<< C on e p ur e H cr BoBa H rr e rr H cr pyM e HTa pvs rr rr p o q e cca o p ra H rr 3 a rI u u
rpyrrroBbrx 4eficrnufi 6ecnr.uornofi u ua.nofi aBnarlnn>>,

rrpeAcraBlenuoft Ha cor4cKauue yudnofi creuen 14 KaHp.npcn a
' TexHr4rreQKr,rx HayK no clerlr4aJrbHocTLr

2 . 5 .22 - <Vnp ann eHr4e Karre crB oM npoAyK r1vru. Cr anp;apru3ar\Lrfl .

Oprauzs aq nfl. rrp ovr3BoAcrBa))

Pa6ora rrocB-alrleHa perxeHl4ro arryaruuofi 3ap.arrkr conpeveHnofi aBvrar\krkr

ynyqlueHr4ro opraHvr3ar\w u ylpaBneHvrfl rpy rroBbrlaz 4eficrBr4flvrur 6ecnulorsoitu ualofi
aBr4arJkrkr, qro oco6eHHo Ba)KHo B ycnoBH.rIX orpaHIa.{eHHoft TpaHcrroptrofi AocryrrHocru
orAaJreHHbrx pafionon. Bne4peHue 6ecnrzrorurrx rexnonorrafi B aBpra\vro odra4aer
noreHIII4anoM An{ 3Har{urelbHoro IIoBbIIrIeHrar sSSerurBHocrr4 BbrnoJrHeHz.rr 3a.f,BoK KaK B

fpaxAaHcKoM, TaK 14 B KoMMeprrecKoM ceKTope. Zccre4oeanr4e aKTyaJrbHo no pflAy
KpI4TepI,IeB. B Hacroslqee BpeMt Borlpocbl ylpaBreHr4-f, KoJTJTeKTLTBHrIMLT 4eficrnrzxvrrz
EIIJIA flBrflrorcs oAHLTM pr3 uau6onee [epcneKrlrBHbrx uaupannenrafi B cSepe
po6ororexHrlKrr u 6ecnuloruofr aBvrar\r4r4. 3ro o6ycJroBJreHo KaK Bo3pacraHr4eM o6reua
3AI\Aq) perlaeMbrx oecrrr4iroTHblMI4 Qr4cTeMaMrr, TaK u HeooxoAlIMocTbro IIOBbIIITeHI,I'

Kar{ecrBa rax pa6orrr. Pa6ora aBropa xapaKTepl{3yercr opkrfrrH€rluroft locraHoBrcofi sa4au,

o6ocnosaHr4eM nrr6opa Mero.qoB Lrx perueHllr, crpyKTypr{3arlr4efi nayvnoro Marepkrara.

Anrope$epeur AeMoHcrpr4pyer r{erKocrb I4 Jlorl4qecKyro [ocneAoBareJrbHocrb rz3Jro)KeHurr,

pe3yJrbTaroB r4ccJreAoBaHvrs., rcHoe kr AocTyrrHoe npeAcraBJreHlre MeroAoJrofr,rqecKr{x

ocHoB, rrpoqecca paspa6orru u oco6ennocrefi BHeApeHHr rrpeAno)KeHHbrx perueuzfi.
Hayvuax HoBr43Ha r4ccJreAoBaHnfl 3aKrroqaercs B SopuzpoBaHrlkr KoMrrJreKcHoro

rIoAXoAa K ynpaBneHr4ro KarrecrBoM rpynnonrrx 4eficrsuir 6ecnznorHbrx JrerareJrbHbrx

alnaparoB c yqeroM pa3nr4qHbrx Saxropon, BKJrK)qas cKopocrb o6cnyxznanarfl HoBbrx

3arBoK, BpeMr oxkrAaHr4{ B oqepeAr4 Ha o6cryxznaHvre, gKoHoMr4rrecKr4e rroKa3areJrr4.

Anrop flpeAcraBJrf,er HoByro KoHqenqltrc opraHr43ar\krkr rpynnoBbrx 4eficrnvfi nerarenbHbrx
a[[aparoB, opraHlr3aqzro err6opa olrl4MaJrbHoro -uvcna JrerareJrbHbrx al[aparoB Ant
oAHoro BbrJrera, nu6opa Akrarlr4nnvnrr o6cny)Kr4BaHufr B 3aBr4crzMGcrlr or 3arpy3rz cerz. B

-'-paooTe TarcKe rrpeAJro)KeHa ooocHoBaHHar MeToALrKa orIeHKLr KarrecTBa fpylrroBoro
yrrpaBneHrlr vrarofi pr 6ecuurotrofi aBLrarlvrLr, rrro orKpbrBaer rrepcfreKTLrBbr Anfl
noBbrrrreHr{s e$$errznHocrr{ QyurqzoHLrpoBaHlrs JrerareJrbHbrx arrraparoB, KaK B

IrrrarHbrx, TaK v B aeapuirm:';tx pexl4Max. 3ro noATBepxAaer srrcoKzfi ypoBeHr

Teoperuqecr<ofi rroAroroBKr4 aBTopa vr ero cnoco6uocrz HaxoAr4Tb HayqHbre,

I4HHoBarIr4oHHbre 14 rrpaKTlrr{ecKr4e orBerbl Ha aKTyanbHbre Bbr3oBbI coBpeMeHnrrx pea-nrafi.

Crozr orMerr4Tb, r{To pe3ynbrarbl rlccneAoBaHnfl 6a:upyrorcx He roJrbKo Ha

Teoperr4qecKoM ana)rvr3e, Ho kr Ha npaKTzqecrofi peanr43arJvrv, BKJrroqa.f, rrpoBeAeHr,re

KoMrrbrorepHoro MoAeJrrdpoBaHvrs. Iloryvennrre pe3yJrbrarbr aupo6zpoBaHbr Ha

np eArrpvrrr4flx, qro [oATBepxAaerc fl. aKT aMvr o BH eAp eHr4kr.

Pesynrrarrr Arrcceprauzonnofi pa6oru o6cyx4enu Ha xon$epen\vsx



Bcepoccklftcroro LI MexAyHapoAHoro ypoBH lfi z 4ocraroqHo rroJrHo ouy6nzxorlanr s 24

reqarHblx pa6orax, Lr3 Hkrx 4 cratru no HayrrHofi cneqnaJrbHocrr4 2.5.22, u 5 - B r43AaHrl{x

HayrrHoro rlr'rrzpoBauux Scopus.

Hecuorpt Ha ro, vro pa6ora npoI43BoAkIT BleqarreHr4e 3aBeprrreHHoro rz AeraJrbHo
npopaooTaHHoro nccJreAoBallr4fl., HeooxoArdMo oTMeTr'rTb, r{To B HeKoTopbrM acrreKTaM aBTop

uor 6rr yAenhTb 6onrrue BHrIMaHrIx. HartpuMep, B anrope$epare He cJrr{rrrKoM no4po6no
pacKphlThl npeAenbr npr,rMeHLrMocTr4 rrpeAno)KeHHbrx MeToAr4K kr r4x Bo3Mo)KHbre

ofpaHl4rreHl,Ir B 3aBHCHMOCTI4 OT XapaKTepI{CTI4K KOHKpeTHbTX fpynrroBbrx CtrCTeM

6ecnnnorHr4KoB. llpone4euue 6onee pa3BepHyroro cpaBHlrreJrbHoro aHarrvr3a

aJrbrepHarl{BHbrx rroAXoAoB e erofi o6nacrz rro3BoJrr4Jro 6rr eule HatJr{AHee iloArlepKHyrb
npellMyrueorBa rrpeAJrolreHHbrx perueuvft. 3rz MoMeHTbr, 6esycronuo, 3acJryxrrBaror

AorIoJrHI,ITeJIbHoro paccMorpeHnfl. B paMKax 4amnefiurr4x r4ccJre4onaHufi Lt Moryr 6urr
pa3Br4rbr aBropoM B oyAyqeM.

C4erannrre 3aMeqaHl4t I4MeIor peKoMeHAaremnrrft xapaKTep r4 He Brr4-f,ror Ha orIeHKy

Al4ccepraqzonuufi pa6orrr Pyuar<zuofi A.B., Koropar BbrrroJrHeHa Ha BbrcoKoM ypoBHe,

rloJq IeHHbIe B Hefi pe:yrbrarbl flBr-flrorc-f, HoBrIMI4 H zMeror HayrrHyro vr rtpaKTv[recKyro

3Harrl4Mocrv. [ocroBepHocrb pe3yJrbraroB He Bbr3blBaer covtrenzfi kr rroATBepx{Aaerc.s r4x

corJracoBaHHo cTbro c Jrr{Tep aTyp HbrMZ AaHHbrMr4.

lucceptarlr4oHHar pa6ora <CoeepureHcrBoBaHr4e rzHcrpyMeHTapvrfl Lr lpoqecca
opraHr43ar\r4r4rpywroBbrx Aeficrr;uir,6ecuurornofi u uanofi aBuarJr4vr>>, npeAcraBJreHHar Ha

col4cKaHrle yuenofi crerreHr4 KaHAr4Aara rexHr4rrecKr4x HayK, coorBercrnyer rpe6oBaHLrf,M

BAK rro sarereHHofi crerlrlaJrbHocrrl 2.5.22 Vnpaueune Kar{ecrBoM rrpoAyKrlr4r,r.

Crau4aprurcarJvrfl. Opranrasaqzx [por43BoAcrBa, a cor4cKareJrb Pyl,rarzna AleHa
Bra4rzuupoBHa 3aclyx(r4Baer rrpr4cBoeHr4r creleHr4 KaHALrAara rexHr4qecKrrx HayK no
cneuu€urbHocrr4 2.5 .22.

3ane4yrorqufi raSe4pofi anrouarr4qe cKr,rx
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AoKTop rexHr4qecKr4x HayK, upoSeccop

II9454, Poccuficr<a-a (De4epar\nfl, r. Mocrea, rrpocrreKr Bepua4cr<oro, 4ou 78.
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