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OT3hIB
BeAyulefi opraHlr3arluu Ha Ar{cceprarluro CryreHxona An4pes BaAurdosu.ra

<Pac.rerHo-9Kc[ep]rMeHTaJrbHoe nu6poaxycruqecKoe [poeKT]IpoBilIue c ucrroJrb3oBau]reM
Jra3epHofi nr6pouerpulr), [peAcraBJreHHyro Ha corrcKaHle yrreHoft crerreHr{ KaHA}rAara QusrEro-

MareMarurrecKr{x HayK rro c[euuaJrbHocrr.r I .3.7 - Arvcrura

Arcrya;rrnocrb reMbr Arrcceprarlnonnoft pa6orbr
Onrrr ytacrr4fr, B co3,uaHlrlr rexulrKrr ulrpoKoro crleKTpa Ha3narlenr,rt cBr,I.qereJrbcrByer o

rrocroruuoM rroBbrrueurr[ rpe6orannfi K Blr6paquonubnu fi ar(ycrruecK]rM rroJUrM

pa3pa6arbrBaeMbD( MamuH Lr roncrpyrquft. Tpa.UuUuonnrul uyr6 yloBJlerBopenufr, gTlrM

Bo3pacrzrroullrM Tpe6oBaur4rru [o.{pa3ryeBaer 6oJrbrrroft o6renr HHOKP, Brurroqarcquft n ce6s.

co3Arurlre floJrrroMacmra6urx o6parqon 14 [poBeAeH]re HarypubD( ncurrranuft, qro Nrs.
orAeJrbubD( KoncrpyKqnft (r flp]rMepy, ABuxr.rreJrbnrrft ronanJreKc o6pa3rloB MopcKofi rexuuru)
.nBJr,rercr BecbMa Aoporocrorrqeft lr rpyAHoBbrrroJrHr.rMofi ga.4aqefi. Anrrepnarr,rsoft flBrraercs.

ECrroJrb3oBaHlre [peAcTaBr.rTeJIbHbx MeToAoB rMcJreHHoro MoAeJI]IpoBaH]It, yrII{TbIBtuorIIHe Bce

Mnoroo6pa3r{e rrpoLrcxoAsrqux QurnuecrrEx rrpoqeccoB.
flpe.qraraenarre aBTopoM HoBbre MeroAbr MoAeJrlrpoBaHr{tr rro3BoJu{ror rIoBbIc?ITb

AocroBepHocrb rrrrcJreuubx MoAeJrefi, oilrrcbrBaroqr,rx uu6poaKycrurrecKue cBoftcrBa peaJlbHrx
KoncrpyKrlnft. llpn erou patpa6orarrubre n pa6ore MeroAbr ocHoBbrBtuotcfi rra ucIIoJIb3oBaHI{}r
gKcrreplrMeHTaJrbubx AarrHbD! [oJrfreHHbD( nyreM r,BMepeHl{f, role6aruEfi rloBepxHocru
uccneAyeMoro reJra c [oMorrlbro 6ecronrarcrnoft rasepnofi nu6porvrerpuvr. IIo cpannen]Ilo c
TpaAlrrltroHubrMrr cnoco6arr,rn ocyrqecrBneHr{r a3Mepenuft r;u6pulult (nu6poaxceJlepoMerpbr I,I

[be3oflJracrranrr), Jra:]epuilr nu6porraerpvfi. vMeer cyrqecrBeHHbre rrperrMylllecrBa, cBs3aHHbre c
orcyrcrBlreM Blr:,zuirrus. cllcreMbl rsrraepenuft na rone6anras o6rerta u c Bo3MoxHocrbro
rrorf{eur.ls AarrHbx c BbrcoKr,rM rrpocrpaHcrnennrni pa3perrreHrrerrr. Ilpe4cmureuHbre n pa6orc
lr3brcKaH[f, HaIIpaBJreHbr Ha peIIIeHue 3aAaq [oBbrrrreHrul TotlrrocT]I q]rcJreHHoro MoAenI{poBaH}rrI

roucrpyrquft, [peAcraBureJrbuocrlt aJrbrepuar[BHbx cpeAcrB ucnrrranuft, cHI{xeHLIt
nccJreAoBareJrbcKlrx 3arpar. floeronry upe,ucraBJreHubre B Alrcceprarluossofi pa6ore
ECCJreAOBarrIdfl tBJIfrTOTCt aKTyaJIbHbIMI,I.

Oqenrca crpyr$ypbr rr coAepxauur pa6orrr
,{uccepraquoHnrur pa6ora Ctyleurona A.B. cocro}rr }rs BBeAeHvs, rrerbrpex ilIaB,

3aKJrroqeur,rr r4 crrucKa Jrureparypbr. O6rqnfi o6r€u pa6otrr cocraBJrter 120 crpaufir\ Lr

BKrroqaer 90 pucynxor u 4 ra6nuqrr, crrucoK Jrr,rreparyphr cocrorlT fis 101 Ha]IMeHoBarr[t.

@;
I Hntentr HosufqA,
\ bypHaFoBc{sri ,



Bo BBeAeHlrr{ corrcKareJrc o6ourosbrBaer aKTyrrJrbHocrb nccre4yeuofi TeMbr vt ee

npI,IKJIaAHyro 3uarrr,rMocrb, Qoprrayrlrpyer rlewr fi 3aAaqr,r uccJreAoBaHrlf,, [peAcraBJrfier
rroJroxeur{f,, BbrHocuMbre Ha 3aqr,rry. Taxxe Bo BBeAeHr.r}r orpaxeHbr Hayquilr HoBritsua,

npaKTuqecKarl 3uarlllMocrb, Mero.{bl r,rccJreAoBaHr,rs, crerreub AocroBepuocr}I u anpo6aquu
pe3yJrbTaToB.

flepnar rJIaBa [ocBf,Irleua rrp]rMeueu]rro Jra3epHoft nu6pouerpvrr4 c qeJrbro co3AaHr,ur

aAeKBarHbx rILtcJreHHbx uoAereft. flpo4erraoncrplrpoBanbr p*yJrbrarbr EccJreAoBaHus recrosoft
KoHcrpyKIIu[, HarrpalneHHoro Ha yroqueu]re .rucnennoft nu6pauuounoft MoAeJrrr sroft
KoHcrpyKIIua. [ta KoppeKTr.rpoBKr,r rmcJresnoft MoAeJr]r r{cuoJrb3oBaflcs co3Aannrul anropol,r
aBToMarllrlecrufi urepaquonHuft aJrfop]rrM, nossorsro[prft ]r3Merurrb paclpeAeJreu]re
xecrKocrl,I gJIeMeHToB MoAeJrrr, TurKrrM o6pa:orra, .mo6rr pe3oHancnbre xapaKTeprrcrr.rKrr MoAeJrlr

coBrrturrr c gKcleplrMeHfturbubrMu. flprE gToM aBTopoM [oJraraercr, qro rrp]r coB[aAeH[I]r
pacqeTHbx lI SKcrIepnMeHTaJrbHbD( pBoHaHcoB AocTlrraeTcr cooTBeTcTBue Mo,qeJrlr lr peaJrbHoro

o6rexra. B pa6ore yrBepx(Aaercr, rrro Ars KoppeKTnofi pa6orbr aJrropLtrMa ueo6xoAptMo 3uarb,
KaK Moxuo 6onrure gKcflepr,rMeufturbubD( pe3onurrrcurx Sopu role6annft, Koropbre, oco6enno
AJUI oruocrlTeJrbHo rrpocrbx o6rerton, Moryr 6rrrr nonyreHbr B Her{cKaxeHHoM B}IAe c
lIcrIoJIb3oBtuIrIeM nasepnoft nu6porrrerpnr,r. florasano, qro coqeraulre r4crroJr*yeuoft n pa6ore
TexHI,IKr,r nsuepeuufi lr aJrroplrrMa KoppeKTr{poBKr,r .r[creuuoft MoAeJrE uo3BoJurer Ao6lrT6cs
nrrcoroft TorrHocrlr qlrcJrerrHoro Bocrrpou3Be.ueHr{s gKc[epr.rMeuTaJrbubx peoHaucHrx Qopu
rore6aunft. floraraercx, qro yro.nr€uuoe raKr{M o6pasou pacflpeAeJreHr,re xecrKocr}r
gJIeMeHToB peaJlbuoro o6rerra Azuree Moxer lrcnoJrb3oBarbcfl. AJUI [o]IcKa o[TrIMaJIbHbx uo
axycr[qecKuM xapaKTeprrcrr,rKaM KoucrpyKTopcK[x peureunft .

C nououpro [peAJraraeMoro aBTopoM rrJrropr,rrMa KoppeKT]rpoBKr,r MoAerefi, rarnu
o6pasona, Mo)Ker ocyulecrBJrrrbcr Ir JroKrrJrlcarlrar 4eQerron KoucrpyKrlnft. B groM cJrfrae
aJrropr{TM KoppeKT}rpoBKr,r Hrxo,ryrr gneMeHTbr MoAeJr}r, y Koropbrx AoJrxna 6rrru cH}rxeHa
xecrKocrb Nrs. coorBercrBlrr peaJrbHoMy o6rerry. Pa6orocnoco6nocrr raroro [oAxoAa
rrpoAeMoHcTplrpoBarra gKcrrepr'rMeHTaJrbHo.

Bropar rJraBa flocBf,n{ena rrccJreAoBarrvro axycr}rqecKoro rroJrr yfipyrux roncrpyrqnft n
ryp6ynenrrrona uoroKe Bo,4br c uc[oJrb3oBrrrr]reM rasepnofi nn6pouerpur. flprno4rrcx
pe3yJrbrarbr lrsfreHn arycr[qecKoro rroJrr rpe6noro BraHTa rroABoAHoro aulapara.
SrcuepuueHTzrJrbHiur orIeHKa BKJra,qa or nos6yx4enilfl. co6crsenurur rone6annft roncrpyxquft
BlrHTa s o6qee aKycrurrecKoe uoJle afirrapara B ycJroBr,rrx peanbHoro BoAoeMa flBrrflercs.

TpyAoeMKoft g4Aa.reft r.r3-3a HeBo3MoxHocrlr ux rrpsMoro ]r3Mepeu]rr. floerorrry rlpeAJlaraerct
clJaT{ura co3AaTb AocToBepHyIo KoHerrHo-gJreMeHTHyIo MoAeJIb BI,IHTa IrO pe3yJrbTaTaM

usuepeunft ero pe3oHaucHbx rbopr"r rone6asufi B Bo3Ayxe Jra3epHbIM nu6pouerpou.
flpunrenenlre Jra3epHoro nu6porraerpa B Aausofi curyarrvrkr o6oorosaHo ne6onrmnMlr pa3MepaMrr

Br{HTa, r,B-3a qero }BMepeH}nr 6es }rcKrDKeHr4.f, ero nn6paquft Mo)KHo rlpoBecru ToJrbKo

6ecronraxrno, u norpe6noctrro B Bu3yurvgarJuu BbrcoKorlacrorHbrx MoA, Nrs. qero

ueo6xo.ulrrao co3Aarb rrJroruyro v3MepvreJrbHyro cerKy. flocne roro, KaK IroJrfreHa
KaqecrBeHuilr Mo.{eJrb B Bo3Ayxe, r neft Ao6anr.fiercs qucreHHo cMogeJlupoaannrrft o6reu
BoAbr, roroptut 3a cqer Blrwtnprfl. rrp]rcoeAuuernroft Maccbr ]r3MeIUIer pe3oHaHcbr BLrHTa.

Kopperruocu MoAeJrlrpoBarrlrr pe3oHaHcHbD( xapaxTeplrcrlrK B BoAe [oATBepxAaerct
coorBercrByroqr.rMra sKcneplrMeuTaMr{. B p$yJrbrare upoAeJIaHHbD( Aefictnuit, c
lrcloJrb3oBaurreM pacqeroB yroqueHuoft uoAeru BvrHTa) rlotBJrtercf, Bo3Moxcuocrb BbulBrsrb

Frpyryre co6crnennrre rone6arrrrr ero louacrefi B cWMapHoM rroJle rIoABoAHoro anuapara. C

loMotrIblo raxoro rro.ryoAa gKcIIeplrMeHTaJrbHo 6ruro rroKzBauo, tITo MaKclrMzulbuble ypoBHI,I

aKycrrlrrecKoro noJrr paccMarplrBaeMoro ailfiapara, ocHalrleuHoro rpe6uuu BI{HToM, B
nr,rpoKoM qacroruoM Ar{ala3oue o6ycnoereurr BrI,I.sHEeM rpe}IMyqecrBeHuo yflpyrldx
rore6annft KoucrpyKllufi rouacrefi .

Tarxe rpuBo.q.rrrcs pe3yJrbrarbr nsuepenufi ro H3freuI,rro nn6pauuft roncrpyKllltll,
o6reraeuoft ryp6yleHTHbrM [oroKoM BoAbr c pa3HhrM]I cKopocrsM]I B ycJIoB]Itx npororlHoro
creHra. I4suepenux Bbrlorn.sJmcb B uepeKpecruofi uocrauoBKe - AIIfi Aocrlrxenl{.f, srrcoroft



AocroBeplrocTll [oJrfreHHbD( AaHHbD( Bu6paqur ]BMeprJracb Jra]epHbrM Br{opoMeTpoM vr

BcrpoeHHbIM B LIccJIeAyeMbtrZ o6paserl nu6poarclepoMerpoM. B peaynrrare 6ruro BbrfiBJreuo,
qro pa3uuqa B ypoBHtrx pe3ouarrcnrx xone6anuft, onpegeneHnbD( AByr{r MeroAaMr{, cocraBr.rJra
ne 6onee l0o/o, wo rlo3Bonter rrcnonb3oBarb [oJD reHHbre AilIHbre c ucloJrb3oBtur]reM nasepnoft
nz6pouerpuv KaK nepu(fmaqnonnrui 6asuc Nn rrpoBepKr.r pacqeroB B rurApoFrpyroft
uocraHoBKe. Taxxe 6suo rloKa3aHo, rrro rrplr coBflageH]rlr pe3oHarrcrrbD( qacror o6reraenaoft
KolrcrpyKlllllr c qacroraMr,I rI,IApoAr.rHaM[qecKEx cpr-rBHbrx fBJreHzft npoucxo,ryIT [oBbIIIIeHr4e
aMrrnr{Tyl rore6anufi KoHcrpyKquv Ha HecKoJrbKo rropf,AKoB.

B uane 3 uccne4yerct B3ilrlMocB.s3b Bo3AyruHoro rurya u nm6pu1uii na upurr,repe
ra6ranrr antonro6r,rns. 3Aecr BrT/(eJrrrorcs ABe orAeJrbHbre garaclzr: ttHaJrrr3 Bo3AyruHoro rroJrt
BHy{p}I sauxnyroft rloBepxHocrr.I }I [porHo3a rroJrf, Ha yAaJreHrr]r or LrccJreAyeMoro o6rerra. .{nr
pemeHlls o6eux 3aAarl neo6xoAurrao raMerb un([oplaaqurc o pacflpeAeJrenuu nulpaqrroHuofo
IOJUI Ha neroft rloBepxHocrl{. flepnoft saga.reft rBJrflerc.fi BbrscHeur.re rrpruHHbr Qopuuporal*rx
cllJlbHoro mwa n ra6une anrouo6ung. I,IcnonrgoBaur.re lasepnoft ru6pouerprr{ B TaKoM
cfiyqae neo6xo4r.ruo, fIocKoJIbKy gneMeHTbr Ky3oBa ,UocraroqHo MrrKI{e }r, KaK rloKa3brBaer
gKcrIepI,IMeIrraJIbHtuI [paKT]rKa, rx rore6agnr ucKtDKtuorct ltoA eogAeftcteueM KoHTaKTHrD(
cllcreM lrsMepeHllt. flpunogmcx peyJrbrarbr coBMecrHbD( usuepenui pac[pe.{eren[s
axycrl,ruecKoro rroJlt BHyrpr,I r<a6uurr anrolvro6rnns ]r pacfipeAeJreH]rr nu6pauufi rro rroBepxHocrul
Ka6uuu, uo pe3yJlbraraM KoropbD( [oKa3ilHo, rrro npuvrauofi Bo3HrrKHoBeHr{tr c}rJlbHoro ruyMa B
ra6uge B LIccJIeAyeMoM aBTopoM rlacrorHoM Auarra3oHe rBJUUrocb He coBnaAeulre raroro-nrE6o
nn6paquonnoro p$oHaHca gJreMeHToB r<a6nnrr c uoAofi Bo3I0[xHoro o6reua, a
He[ocpeAcrBeuubrM BJurrH]reM peouaHcHrx nu6paqnfi ee gJreMeHToB.

Bropax ga4arra 3aKrloqaercf, B nporHo3r-rpoBaHr.r[ aKycrr.rrrecKofo rroJrf ]rcrorrur.rKa no
p*yJrbraraM ll3Mepelruoro Jla3epurnr nu6poMerpoB pacrrpeAeJrenux nv6parrur Ha roHKoM
HeBecoMoM sKpaue. llpeurrtyrqecrBoM nasepnofi nu6poruerplrr.r B gToM cJrfrae rBrsercr 6onee
[oAPo6goe upocrpaucrBeHHoe o[]rcanr{e [oJrr rro cpaBHeur{ro c reM, qero Mo)KHo 6ruro 6rr
oxolAarb or rpa,qlrqllouno [pr.rMerureMbx Anr pemeHlrs raxoft 3a4aqv aHTeHHhx pelreroK ]r3
rr,rr.rrcpolpouon vlftr ruApo(bonos. ,{nr uporHo3r.rpoBau}rr [oJrfi B ToqKe Ha yAaJreH]rE or
plcrotlulrKa npI,IMeIUIercx (poprrayna Kupxro(fa. SrcuepurueHTurJrbHuur aupo6aqur MeroAa B

6essxonofi KaMepe rroKtreaJl4 rrro rrorpemHocrb rrporuo3r.rpoBanus. [oJrr raxr{M MeroAoB no
cpaBHeulto c [ptMbIM]r I,I3MepeHWMtr fioJrr B grofi ro.uce cocraBJrrer He 6olee 2-348, vro
AeMoucrplrpyer Bo3MoxHocrb KoppeKTHoft oqeHru axycr[qecKoro rroJrr uoAo6nrnrl MeroAoM.

B uane 4 paccnrarpfiBaercs BrDKHtur AJrr upaKTr{rrecKr{x up}rJro)Keuwilt s4a\a oIIeHKr.r
nu6pauzft Bparqilonlzxcfl reJr rlo pe3yJrbraftM usnaepenuft JrBepHhrM uu6pouerpou c
HeIoABI,IIIGrIM JIfroM. Orureqarcrcs Aocror{HcrBa (upocrora peaJrrr3aqr.rn) H HeAocrarK}r
(yxyaureruEe rlacroruoro pa3peurenux). Yxy,uurenrae qacrorHoro pa3pemeHlrr o6ycnonneno
coKpalqeuue BpeMeHeu ua6moAeHus rffiepoM Bparrlarcqerocr rcna (n pa6ore ero nonacrr) n
pe3yilbrare qero A[cKperuble cocraBJurrorTlr4e MorJ/T cJr]rBarbcr B oAr.rH MaKcuuyrrr. .{nx
pellreHl{fl TaKOTO PO.Ua 3a,qarr r{cloJrb3yrorcfl MeroAhr cBepxpiBperrreH}rr, EcuoJrb3ylotllHe
AorIoJrHI{TeJrbHyIo aup}IopHylo nn(poprraaquro. Amopona 4rrs. pa3perueuar rro qacrore

ALICKpeTHbX COCTaBJUTIOtrIITX [poAJIOXeHO r,rC[OJrb3OBaTb MerOA HaT,IMeITbIIIEX KB4ApaTOB
(MHK). Ilpo4euoncrpllpoBaHo, Ero rlcrloJrb3oBaHlre MHK c MoAeJrbHbrM crrruaJroM,
BKITOIItUOUITIM ABe CI,IHyCOr.rAbr C HeLI3BeCTHbrMlr qacToftlM[, [o3BoJr]rJro pa3peru]rTb
6ru.IsropacrloJloxeHHble Ar.IcKperHBre cocraBJrrrcqne s cr4rHaJre r,r BbmoJrH[ITb orIeHKy ]rx
ttMuJIlITyA. B pesynrrare rloKa3auo, rrro orIeHKa nw6pulnir c uoMorrlbro rrpe,qJroxeHHoro
loAxoAa x o6pa6orre gKcrrepuMenTaJlbHbnr AaHHbx Moxer rrpornBoArrrbcs. ilpv cKopocrn(
Bpaqeul{fl I,rccJleAyeMoro o6rerra, [peBbrruarcqux B 4 pa3a cKopocr]r BparqeH]rr,
LIcrIoJIByeMbre rlpll crauAaprHoM cnoco6e o6pa6orre AaHHhD( (ncnonrsoaanur Oypre-
auannsa).

B 3axnroqeulllr [p]rBeAeubr ocHoBubre p$yJrbrarhr BbrloJrHeHHoro B ,qr,rcceprarlnonnoft
pa6ore lrccJreAoBaulrf, .



Hayuran HoBrr3Ha [oJryrreHnbrx pgyJrbraroB
Haynrrre [oJroxeH]Irl ]r BhrBoAbI Atrcceprarlr,ronnoft pa6orrr rBJurrorcr o6ocnosaHHbrM]r

r,r coAep)Kar e ce6e HafrHyro HoBr43Hy.
K pe3yJrbraraM, o6na4aroqnu nayrnofi nornsnoft, cJre,qyer orHecrr.r cneAyroq[e

IIOJIOXEHI,I':

l. Mero4olor[t AoBoArn nz6paq]IoHHbD( xaparoep]rcraK KoHerrHo-gJreMeHTHbx
uoAeleft o6tertos c ucrroJlb3oBarluleM narepnofi nu6pouerpuu, no3BorsrotrIzur cx]r3prrb
lOrpeIIIHocTb tIIiIcJIeHIIoIO MOAeJIIIpoBaHLIf BAX Ao 2...3p.8 I{ JIoKaJIE3oBaTb MexagurrecKr.re
4e1perrn.

2. PacqerHo-gKc[ep]rMeHTaJlbHtul MeroAoJrorr{.rr r{ccJreAoBaHrEs rore6aur.rfi ynpyrux reJr,
nos6yx4aeurx ryp6yJreHTHbIM lroroKoM xrrAKocrrr, c uoMorrlbro Koropoft uorasago, rrro
yflpyf}Ie pe3oHaHcbr 4o6pornrx reJI ofipeAeJrrror Marcr,rMaJrbHbre ypoBH]r r.r3JryqeHfis
ruIAPOAI,IHITM}IqECKOTO IIIyIvfA B IU}IPOKOM IIACTOTHOM AUAIA3OHE.

3. 3rcneplEuentanrnrul MeroA r.rccJreAoBarrlrr B3arrMocBt3r{ Me)r(Ay myMaM}r tr
nu6paquarurr B-MexauoaKycrlrqecKlrx clrcreuax. Orwrrrrde [peAJroxeuuoro flo.ryoAa or paHee
lr3BecrHbx 3aKrrcqaerct B coBMecrHoM cKarrlrpyrcqeM H3MepeHuI,I paclpe,qeJrenun yu6paqun
IIo [oBepxHocr]r reJla II ero aKycruqecKofo IIoJIt. Kporrae rofo, MeroA, rlo3BoJlf,er BoccrarroBrrrb
aKycrl'IqecKoe [oJre reJla IIo p$yJlbraraM 6ecr<onrarrHbD( u:uepenuft uopuanruoft
KoMIroHeHTbI nu6pocropocrl,I oKpyx(tuoqero prcrorrrllrK ToHKoro HeBecoMoro gKparla.

4. Meroa oIIeHKI'I nulpwluir Bpaqiloqrxcs rer ro pe3yJrbraraM rd3Mepenufi narepou c
H9ITOABIDKHbIM JrfroM, roroprrft B orrutllre or r.r3Becrnbrx rroAXoAoB o6ecue.mnaer
Bo3MoxHocrb rlacroruoro pa3perrreur{fl A[cKperrrbx cocraBJurroqrzx na6poycKopenfir.

[parruuecKafl 3HasrrMocrb Arrcceprarlnonnofi pa6orrr
Ilparrll.recKilI 3HarII,IMocrb peyJlbraroB, npeAcraBJreHHhrx B Al,rccepraqr,rlr, 3aKJrroq aerc .

B CJreAyroqeM:

Paspa6omnrr gKc[epuMentanrnrrfi u pactreruo-gKcrrep]rMeHTanrnrni MeroAbr
aKycrl'IqecKofo IrpoeKTlIpoBaHLrs., HalpaBJreHHbre Ha [oBbrrrreHr4rr KaqecrBa qucreHHblx
uo.uelefi.

Paspa6oranuilI MeroAoJroFLIrI LlccJreAoBaulr.f, rore6aHuft ynpyrux reJr n ryp6ynenrHoM
loroKe BoAbr' B coBoKy[Hocr[r c MeroAoM pacqera nu6poarycrurrecKlrx xaparTepucr]rK,
I4crlonb3oBaJrucb B pa6orax c AO (CIIMEM <<Manaxnt>>, HarrpaBJreHgbx Ha co3Aarrue
MaJroruyN[HbD( cyAoBbx 4nuxlrreleft .

Paspa6otannuft uo,ryoA K I,IccJIeAoBaHlrro B3ar,rMocBf,3lr MexAy rrryr\{€lMr{ u nu6pwlu;1uu
cnoNnofi MexaHoaKycrlrqecKoft KorrcTpyrqpm rrpr-rMeuflrrcfr. Ha rrpaKTr.rKe Ar.f, orrpeAeJreH]rr
MexaHrI3Ma (foprrarponalnfi ar(ycrl,IqecKoro rroJrr BHy4)rr cnJroHa anroMo6uns [porr3BoAcrBa
IIAO (fA3).

[ocronepuocrb p$yJrbraroB ucc.neAoeau[fi
,{ocronepnocrb peyJlbraroB, [ofiyrreuHbD( B,q]rccepraquonuofi pa6ore, o6ycnonleua

ropperruofi noctanonxofi 3a,qarl, xopoureft crenenbro coorBercrBnf, peyJr6TaroB
MoAeiII'IpoBaHLrs' v pe3yJlbTaroB gKcrIepEMeHTa. florryvenurre p$yJrbrarbr He [por'Bopeqar
pByilbraTaM' rIoJIfreHHbrM ApyrlrMI4 I{ccJIeAoBareJItMI,I. Ocnosnoe coAepxan}re Ar4cceprarlr4}r
[peAcraBJIeHo B 6 crarbflx B pellerc]rpyeMbrx xypHrrJrax, peKoMeHAoBarrgbrx BAK ans
uy6rulraquu pe3yJlbraroB Alrcceprallulr, a TaK)r(e AoKJraAbrBrurlrcb Ha npoozmnrx
rou([epenquxx v ceM[Haptx. HcnonreyeMbre B Ar.rcceprarl[r MeroAbr coAepxarcr B
3 apef r,rcrpr,rpoBaHHoM [porpaMMHou o6ecueq eilrrvr AJrs. 38 M ( CATE c )).

Percolreugaqrrn rro ncrroJrb3oBaurrrc peyJrbraroB rr BbrBoAoB Arrcceprall[fi
Pesylrratrr ,qllccepralluonnoft pa6orsr Crylenrona A.B. o6la4aror KaK Hayqgoft

noousttoft , TaK I,r npaKT[qecrofi sHa.rzluocrbro.
PassusaeMrre aBTopoM MeroAbr 6ecronraKrHrx nsuepennfi ar6paquu c

IrcloJIb3oBaHLIeM Jra3epHoro nn6porraerp4 a TaKXe nocro6pa6orxn rroJrfregHbx AaHHbD(
qelecoo6ptBHo lrcrloJlb3oBarb AJrtr orpeAeJleHlrr roe(psuqueHra AeMlQuponanua KoMrro3r,rrHbD(



KoHcrpyrrluir, a raKxe rlpu IBMepeHLII{ B}r6paqur,r Bpanlarcrqr{xcs o6remos. Kpoue roro,
[peAJro)KeHHilI MeroAoJIof[rI AoBoAKE nn6pauuonHbD( xapaKTep]rcrrrK KouerrHo-gJreMelrrHhD(
uo4enefi, [o3BoJrtroqtu rIoBbIcI,ITb rorrHocrb qr,IgJreHHbD( pacqeroB B,tt6pu\uw, HamJr]r
orpDKeHI,Ie B orerlecrBelrHoM rrporpaMMHola o6ecueqeu]r]r (CATEC), oAH]rM ]r3 aBTopoB
Koroporo frr.lIflercs. coplcKareJrr. B nacrosrqee BpeMs nporpaMMHoe o6ecneqeHue (CATEC)
aKTLIBHo lrcrloJlb3yerc.f, B AO (OKEM A(fpuranron> npu BbrnoJruenlrr,r rrlrcJreunbx
nu6poaxycrl{llecKrrx pacqeroB AJUI npoeKT}rpoBaHr,rr Harypubx KoucrpyKrlufi. flannoe fIO u
paspa6oranubre MeroAbI Moryr saittu [pr.rMeueHr,re Ha rrpeArrpnfr'rnn(. anrouo6ulecrpoeHprr pr

cyAocrpoenvls) a raKx(e saAeftcrsosannbur B aKycrlrrrecKoM rrpoeKTlrpoBa*vpt roncrpyr<qnfi.
Pa6ora B IIeJIoM rlpe.ucraBJrfiQT [paKTr.rqecrzfi ugTepec Anr c[eq]raJrr,rcroB s o6racu arrurvrsau
ArrafHocrlrxu eu6poarycrlrqecKr{x xapaKTepr.rcr}rK MzurruH r,r Koncrpyrquft

Bonpocrr rr gaMerraH[s no Arrcceprarlnonnofi pa6ore
1. Hasralue Allcceprallrzalr He orptDraer s uoflEofi Mepe ee co,qepxaH]re. B rexcre

pa6orrr aKIIeHT AeJlaercr Ha pa3Blrrlre pacqeruo-gKcueplrMeuTurJrBubx MeroAoB c
ficrloJlb3oBau]re Jla3epuoro nnbpoMerpa, [pr,rMeHreMbrx .qJrr rroBbrmenfit rotruocrll rlr{cJreHubx

uoAelefi. flpr stou peKoMeHAarllrll uo nu6poarycrLrrrecKoMy [poeKT]rpoBarr]rro orcyrcrByror.
Kporr,re roro, cJIeAoBaJIo 6sI Aouomrurb BBoAHyro tracrb Alrcceprarlnonnoft pa6orrr pa3AeJroM
<Crenenr paspa6orauHocrr,r), a raK)Ke ouucaHr{eM Teoperr.rqecrofi sua.ilnaocrrn pa6orrr.

2. B radtr,Iqe 1.1 Allccepralluu pa3Hllqa rro orAeJrbnbrM rracroraM B ]rccJreAyeMoM
Arlarla3oHe cocrttBJrser 3.4yo, 4.4Vo vr 9%o. IIpw groM Ha crpaHlrrle 24 gwcceprarlrfir aBropoM
yKrBruro, .rro pmHr,rqa cocraBJr.rrer ne 6onee3%o.

3. Ha pprcyuKe l.l1 uorasano lrsMeHeHlre pacnpeAeJreur,re Mo.qyJrfl lOnra orHocr,rreJrbHo
ncxo4noft .rncnennoft MoAeJIu KaK pesyJrbmr pa6orbr rrJrropr.rrMa rro AoBoAxe sua.reHr,rfi
co6creeHHbrx qacror rore6asuft nccJreAyeMoft roncrpyKrlrall. [Ipu auanLr3e pr{cynra 1.11,
Mox(Ho orMerlrrb JroKar[I3oBarIHyIo o6nacm.rncnennoft MoAeJIn, r roropoft 3uaqeHr,re MoAyJrt
IOnra yBenrueHo'6oree qeM B 2,5 pasa. I{enecoo6pasHo 6ruro 6rr npunecrn ([ororpa$nn
AarrHoro fracrKa uccJleAyeMoro ll3geJrr{rr c o6sscHeH}reM sogMoxHoft npurruHhr r,r3Meneur{fl
xecrKocrll) Nrs. [oATBepxAeHr.nr KoppeKTuocrrr pemeH]rr aJrrop]rrMa AoBoAK]r. Kporrae roro,
Bo3HI4Kaer Bo[poc o eAuucrBeHHocrr{ rroJrfreHHoro rrpt,t aBToMarr,rqecrofi AoBoAKe pelreHr,rr, B

ToM tllrcJle, B orcyrctnnn (farruqecKux rauepeuuft reoMerprrr.r (ucxo4nue AaHHbre B3srbr r,r3

ueprexa).
4. B pas,qene 1.2 o[]IcblBaerct MeroAororus AoBoAK]r nu6pauuonHbD( xaparTep]rcruK

qI{cJIeHHBx uoAeleft, ocuoBauuofi sa [pr{Meueur{}r Jra3epHofi nn6ponrerpr,r}r ur aJrrop}rrMa
aBToMarllqecroft AoBoAKH tlo gKcIIepr,rMeHTaJrbHbrM pe3oHaHcHbrM $opuaitr role6annft.
Anroporra orMerraerct, rITo AaHHaiI MeroAoJlorrlt Mo)I(er 6rrrr ucuoJrb3oBarra AJU{ JroKaJlu3arrr4r4

4e(ferton B KoHcrpyKqulvI, a raKxe flplrBo.qlrrcs orIeHKa rrorpemuocrr.r JroKarr]r3ar\vru 4e(fer<ra
AJrt recroBofi xoncrpyKrlnrr s 7yo. Cne.4yer orMerrrrb, rrro Aarrurur orIeHKa uoJrfreHa AJrt
orHocI,ITeJrbHo Irpocroft xoucrpyrrluu r,r reoMerpr{ra 4e(perra. Tpe6yercs. Aarb rroscneufirr, rreM
orIpeAeJUIeTct AaHH€uI IIorpeIUHOCTb tr KaK OHa MOXeT LI3MeHr,rTbCf rrp]I paccMoTpeHnrl
HarypHbD( KoHcrpyKrlufi c 4e(ferraMr{, r,rMerorqr.rM}r ycrzurocrHyro npupo4y?

5. B pasaene 2.1 Allcceprallurr cJreAoBalo 6u yrorrHlrrb, trro ilcnbrranrr upolpum
JIorIarKr{ c nu6paropoM [poBoA]rJr]rcb B Kar{aJre co crosqeft eoAofr - 6es y.rera yclonuft n
[oToKe.

6. Ha plrcylrKe 2.7 Ha rIpI,IBeAeHHbD( BpeMeHHbD( peaJrrrarllrfl( nu6pocropocru
ua6ruoAarorcr BeprlIKaJIbHbIe BcrrJrecKII ualofi AJrr,rreJrbHocrll. Anropola orMerleuo, rrro
BepotTrro ux [otBneHI,Ie cBr3aJro c paccetHtleM Jra3epHoro r43JIrIeHI,rf, Ha KoHTpaCTH6X
qacrlllla>L coAepxau1uxcs. B rloroKe. Oauaro AaJree rro reKcry orMeqaercr, rITo ]rc[oJrb3oBarr]Ie
6onee .Irrcrofi BoAbr IIe cu]rxaer KoJr[rqecrBo perucrpr4pyeMbrx BcrrJrecKoB. ,{annrrfi pegyJrbrar
tpe6yer AoloJrnlrreJrbHbD( KoMMeHTaplreB.

7. B pas.qexe 2.2 Ancceprarlur aBropoM rperJraraercs. AJrr r,rAeHrn$uraquu rsrur6nrx
pe3oHfillcoB JronacTr,r Br,rHTa B aKycrErrecKoM fioJre ucrroJrb3oBaTb pacqerHo-
gKclepuMeutanrnrni noAxo.q, ocnosannstrl na 6ecronraKTHbD( Jrrcepubx lrsMepeHLID( BlrHTa B



Bo3Ayxe Ia A€InbHefimeM f{ere BlrvlflHws, BoAbr KaK rrpr4coelr4geHHoft Maccbr Ha r43MeHeHrde
co6ctnennblx qacror qI{cneHHbIM Mero.qoM. IIpz erovr cMerrleHue co6crnesubrx qacror Jrorracr[
BLIHTa Bo3MoxHo raK)Ke BcneAcrBr,re crarr{qecKoft uarpysru, olpe,qenf,rouleficx ylopoM Br{HTa,
rITo raK)ICe cnoco6no noBbIcI4Tb roqHocrb alatfir3a ArIX nynrca\utrt AaBJIeHra{. flponogunucr
nll orIeHKlI BlrrrflHLrs, [peAuarpyxenHofo cocroruus ua noAo6noe cueulenne?

8. B AIaccepraquu 6olruloe KoJrrrqecrBo BHuMaHr.r.s yreilserc .pe3yJrbraraM ucn;tr;auuit
c [cloJIb3oBaHLIeM Jla3epHoro nrz6porr,Ierpa KoHcrpyxquft n pa3nr.rqHbx cpeAax. Ha 4aHurx
pe3ynbrarax ocyqecrBrltercs Buru4ar\ufl. qr,rcrreHHbD( uoAeleft. Oqenusaracb JIr{ uorperllgocrb
I,I3MepeHrIr su6paqnu c I{c[oiIb3oBaHI,IeM nurepHoro nu6ponaerpa? CyrUecrnyer nr4 Bnr{rulre Ha
uocto6pa6orKy p$yJlbraroB vcnrrraurafi r,BMeueHr.rr nos4yrruofi cpe.qhr Ha BoAHyro cpepy?

9. B rexcre Al4ccepraql{n orcyrcrByer eAr.rHoo6pasne B qacru nu6opa orropHoro ypoBgs
IIp]I BbrtII4cJIeHI{tx n Aequ6elbHoM Macuna6e yponueft nyJrbcarlIau AaBJreHur u yponuefi
nufpagwu.

10. Ha pllcyHKe 3.15 upIzBeAeHbI rpa(furu npocrpaHcrBeHHofo pacnpeAeneur4s
3ByKoBoro nolx (aunwrryfta u Sa:a) s Ka6uue Ha rracrorax pe3oHancoB [pra nos6yN4euun
ru6paropoiu. C 'rer,I cBt3Ho Korl,IqecrBeHHoe coBnaAeHr.re nonefi aMrrnvrryAbr u (!asu 4nx
qacrorbr 88 fq?

Olnae-reHHrre HeAocrarKn He cHr4xaror o6rqeft noJroxr4TeJmnoft orleuxu pa6orrr, ee
uaymofi u rrpaKTllrlecxoft 3HarII,IMocrr,r.

3arc.uro.renue

[uccepraql{oHHtul pa6ora Cryrenxona A.B. Ha reMy <<Pacserno-sKcrrepr.rMeHTaJrbHoe
nz6poar<ycrl,IqecKoe upoeKTllpoBaHr4e c r.rcrroJrb3oBaHrleM la-:epuofi nu6pouerpnvr>> flBJrflercfl.
saKoH'reuHoft Hafrno-KBalLt$unaquossoft pa6orofi, n roropoft [peAcraBneHbr HoBbre u
lpaKTLIqeCKI4 BaXHbIe sKCnepIIMeHTaJIbHbIe u qrIcJIeHHbre pe3yJibTaTbr rro axrya-nrnofi
npo6leue, coorBercrByroqefi uayruofi cnerlnanbnocrr.r 1.3.7. - Arycrura. Anrope(fepar
IIpaBHJIbHo oTpax(aeT CoAepXaHHe ALICCepTaIII4I{.

,{raccepraql{oHHa-fi pa6ora yAoBnerBoprer BceM rpe6onaHuxrr,r flonoxenur o [oprAKe
rIpI4cyxAeHI{{ yr{eHbrx cteneueft, [peAbtBnaeMblM K AucceprarlrarM Ha corrcKaHue yrenofi
crerleHl{ KaHALIAaTa HayK, a ee aBTop 3acnyxr,rBaer rrpucyxAeHr{r freHofi creneuu KaHArrAara
$zszno-uareMarr4qecKr.rx HayK rro cneqlraJrbHocrr.r 1 .3 .7 - Axycrzra.

[ucceptaqlaoHHail pa6ora Ctyneurona A.B. r4 or3brB Ha Hee o6cyN4enu Ha ceMlrHape
AO (OKEM A$purcauros> 22.04.2025 r.

Orsrlp uoArorosLurra:
HaqanrHr.rK orAena pacqeroB Ar,rHaMr{Kr4
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CneAenns o negyrqefi opraHrr3arlfirr:
Axqzonepnoe o6qecrso (OlhITHoe KoucrpyKTopcKoe 6ropo Marrrr{HoctpoeHr.ffi vrMeHvr Vl. 14.
A(fpuraurona> (AO (OKBM A(fpr.rxanron>)
Aapec: 603074, r. HuNsnft HonropoA, Bypnaxoncxufi upoes4, A.15
(Daxc: (831) 241-87-72
Tene{on: (83l) 27 5 -26-40
3n. noqra: okbm@okbm.nnov.ru
I4Hrepuer-caftt: https://www.okbm.nnov.ru
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