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OT3bIB BEAYLWER OPITAHU3ALIUMHU
Ha auccepraunonHyto pabory HosukoBa Makcuma IlaBinosuua
«Biusinue oCHOBHBIX reOMeTPUYECKUX 11apaMeTPOB a3POJAMHAMHYECKOI
KOMITOHOBKH JIETaTeJIbHOrO alnapara Ha ypoBeHb 3ByKOBOI'O yjiapa B
KpeicepcKoM CBEpPX3BYKOBOM NOJIETE», MPeJICTABIEHHYIO
Ha COMCKaHMe YYeHOM CTeneHH KaHauaaTa TeXHHYECKMX HayK 10 CrielalbHOCTH

2.5.12. AspoarMHaMKKa ¥ Npouecchl TerjiooOMeHa JieTaTe/IbHbIX annapaToB

AKTya/IbHOCTL TeMbl HccJiegoBanusi. B pabGore paccmarpuBaercs
aKTyajlbHas TEMa, CBA3aHHas C Pa3BUTMEM CBEPX3BYKOBbIX BO3AYLIHBIX CY/JOB
rpaxaHckoro Ha3Ha4denus. Ha ceroguswnuii 1enb B MUpe akTMBHO 06Cyx1aeTcs
BO3MOXHOCTb I1€PE€BO3KM I1aCCAXHUPOB CO CBEPX3BYKOBOM CKOpPOCTBIO Hajl
Hacen€HHOM MecTHOCTbIO. BcecTopoHHee H3yueHHe JleTaTelIbHBIX arnapaToB
TaKOro THIA I03BOJIMJIO BLISSBUTH OJHY M3 1pobsieM — BIIMSHME 3BYKOBOI'O yjapa
(3Y) Ha ncuxodu3Myeckoe COCTOAHUE Yel0BeKa.

AHanu3 npejaBapuTesibHbIX TpeboBaHMH, (OPMHUPYIOLIMXCS CErojHs B
MKAQO, Kk nepcrieKTMBHbIM CBEPX3BYKOBbIM rpaxjaHckum camosiéram (CI'C)
MOKa3blBaeT, YTO HOPMbI 1O I[OPOroBbiM YpPOBHsAM 3Y OylyT onpeaensThcs B
TepMUHax rpomkoctH. Tak e ananu3 npoektoB CI'C noBoro nokonenus naér
NpeACTaBlIeHHe O TOM, 4YTO CyLeCTBEHHOe CHHWXeHue rpoMkocTy 3V aocTuraercs
3a CyeT peajn3aluu yaapHoii BosHbl OT JIA, otnvunoi ot N-obpasnon. Ilpu aTom
y takux JIA nabmojaercs npumenenue cneurduyeckux GopM, KOTOpbie MOTYT
IOCTaBUTh 110/l BONPOC BO3MOXKHOCTb BbINOJHEHUS NMOO B3JNETHOM JUCTAHUMM,

I'lpHCMJ]EMOFl A HauboJiee pacnpocTpaHEHHbBIX KJIaCCOB B3JIETHO-I1OCAOYHBIX



10J10C, JTM0O0 MPaKTHYECKOM AabHOCTH, MUHMMAJIbHOE 3HaY€HHUE KOTOPOM JIOJDKHO
ObITh He HUXe, yeM y CIIC nepBoro nokosieHus.

Ilean paboTbl 3akimoyaeTcss B (OPMUPOBAHMM pEKOMEHIAUUN IS
IPOEKTUPOBaHUS MepcrneKTUBHbIX KOMIOHOBOK CI'C ¢ HU3KMM ypOBHEM
rpoMkocTd 3Y, KOTOpble MO CBOUM JIETHO-TEXHUYECKUM M IKOJOIMYECKUM
xapakrepuctukaM npesocxoasT CIIC nepBoro nokoseHus.

B nuccepranmonHoil paboTe npoBeeHbl SKCIIEpUMEHTaIbHbIE U PacYeTHBIE
UCCJIeIOBaHMs, TOATBepXkAaomMe d3PGHEeKTUBHOCTb TEXHUYECKUX pPELIeHUH,
IPUMEHsIEMbIX NpU (GOPMHUPOBAHWM KOMIIOHOBOK pa3JIMYHOIO Ha3HA4YeHHS.
[IpensoxxeHa MeTOAOJIOTUS PacUETHON OLEHKHM I'POMKOCTH 3V, MOATBEpXKIEHHAS
CXOJIMMOCTBIO C HATYPHBIM JIETHBIM 3KCIIEPUMEHTOM.

Hayynass HOBHM3HA TIpEACTAaBIICEHHBIX MaTepUalOB 3aKiIlO4yaeTcss B
pa3paboTaHHBIX peKoMeHaauusX U Metoaosoruu npoekrtupoBanusi CI'C ¢ HU3KUM
ypOBHEM TIpoMKocTH 3Y C yd4eToM TpaHCHOpPTHOM 3agaud. Ha ocHoBe
OKBUBAJICHTHBIX TeJ BpallleHUs] C TEOPEeTHYeCKHW MHUHHUMAaIbHBIM YPOBHEM
MHTEHCUBHOCTH 3Y mpelioxeHbl UeieBble (GYHKUUMM AN [POEeKTUPOBAHUS
KOMIIOHOBOK C YJIy4IIEHHOW BecoBod oTnaueil. Pa3paboraHo cemeiicTBO
aspoarHamuyeckux koMrnoHoBok CI'C B auanazoHe MaKCUMalbHBIX B3JIETHBIX
mMacc oT 25 10 265 TOHH c ypoBHeM rpoMKocTH 3Y B KpeicepckoM Iosére, He
npesbiiatomeM 72 dBA.

IIpakTHyeckas 3HAYMMOCTh AMCCePTALMH. PesynbTatsl
aucceprauMoHHod pabotel HoBukoBa MLII. MMerOT BBICOKYIO MNPaKTHYECKYIO
3Ha4YUMOCTb. Pa3paboTanHbie pekoMeHjauuu U Meroaosorus Gopmuposanus CI'C
C HM3KMM YpPOBHEM TIPOMKOCTH 3Y MOIyT CYLIECTBEHHO COKPAaTUTh CpPOKHU
IpEeJBApUTEILHOTO  IIPOEKTHUpOBaHUsS  oObekTa. Ilokazana  BO3MOXHOCTH
TeXHU4ecko peannsauuum komnoHoBok CI'C B juamasoHe MakcHMallbHBIX
B3IETHBIX Macc 25-265T ¢ 1OporoBelM YypoBHeM TIpoMkocTH 3Y, He
npesbliaromieM 72 dBA. B coctaBe CHIOBBIX YCTaHOBOK IIPEJICTaBIECHHBIX

koMIIoHOBOK CI'C paccMOTpeHO NpHMEHEeHHe TMEePCIEeKTUBHBIX JBUraTelied u



CUCTEMBI IIYMOIJIyLIEHUS, CIIOCOOHBIE, IO TMpeaBapUTEILHLIM OLIEHKaM,
o6ecneynTh BhINOJIHEHNE JEHCTBYIOIINX HOPM II0 LIIyMY B 30HE a3poIopTa.

Jucceprauus ~ COOTBETCTBYET  IAaclopry  chneuuanbHoct — 2.5.12
AspoauHamuKa U IpoLecchl TeII000MeHa JIeTaTelIbHBIX annapaToB B yHKTaX:

- DKCIIEpUMEHTANIbHbIE UCCIIE0OBaHUs 00TEeKaHUs JIeTaTeJIbHBIX anlapaToB
MX 4acTell YCTAaHOBUBILKMMCS ¥ HEYCTaHOBUBILIMMHUCS MOTOKAMH CIUIOLIHOW Cpebl;

- pacyeTHble M DJKCIEPUMEHTAJIbHbIE MCCIIeIOBaHUs a’pOAMHAMHYECKUX
XapaKTEepUCTHK JIeTaTeJIbHBIX alapaToB U UX 3JIEMEHTOB;

- UCCJIeJOBaHUs BO3JEHCTBHS JIETATEIBLHOIO anmnapaTa ¥ adpoJIMHaMHUYECKHUX
YCTaHOBOK Ha OKPY>KaloIIyIO Cpey.

Bo BBegenmu mnpejictaBieH o0030p paboT no teme ucciegoBaHus. Jlana
oOmasi xapakrepucTtuka paboTel: 0OOCHOBaHa aKTyaJbHOCTb, IpaKTUYeCKas
3HAaYUMOCTh, C(OPMYJIMPOBaHbl ULENM W 3aJayd, apryMeHTUpOBaHAa HayyHas
HoBu3HA. [lpuBeneHbl OCHOBHblE IMyOJMKALMM W JOKJIaAbl aBTOpa, yKa3aH ero
au4HbIA Bkiaa. OOOCHOBaHBI METpPHKa W TpeABAapPUTENIbHBIE IIE€PCIIEKTUBHBIE
tpeboBanus Kk CI'C 1o ypoBHIO 'pOMKOCTH 3BYKOBOT'O yJ1apa.

B mnepBoii riaBe 000OCHOBHIBAIOTCS NPUMEHSIEMbIE pacueTHble METOAbI B
pelieHry 3aja4v O 3ByKOBOM yjape. IloaTBepxkaeHa cXOAMMOCTb METOHOJIOIHH
pacyeTHOM OLEHKH rpoMKocTU 3V c JETHBIM 3KCIIEpUMEHTOM Ha 6a3ze camonéra
Cy-30. Ilpepnaraercsi UCHOJIb30BaTh  XapaKTEPUCTUKU  TeJ  BpallleHHs,
skBuBasieHTHeIX CI'C, (MOTB) c¢ mnukoBBEIM pacmpezelieHHeM H30bITOYHOrO
JaBJieHUs] B KauecTBe LEeJEeBbIX (YHKUHMH AJi1 MPOEKTUPOBAaHUS CAMOJIETOB C
HU3KHUM YPOBHEM rpomkoctu 3V.

Bo BTopoii riaBe nOpUBEIEHbl  pe3yibTaThl  NIapaMeTPUYECKHUX
UCCIEOBAaHUA BJIMSHUS Ha ypoOBeHb TIpoMKocTH 3Y B  KpeilcepcKkoM
CBEpX3BYKOBOM TI10JIéTe a’poauHaMuueckoil cxembl JIA, pa3melleHuss CUIIOBOM
yctaHOBKU. Iloka3zaHo, 4YTO HOpMaibHas a’poJMHAMHYECKas CcXeMma C
pa3MelleHeM CHJIOBOM YCTaHOBKM B BepXHEH XBOCTOBOM YacTH (Qro3essika

o6j1aiaeT HaMOOJIBIIUM MTOTEHIIMAJIOM B YAaCTH CHUXKEHUS! YPOBHS IPOMKOCTH 3V .



B Tperbeil riaBe rmpejacTaBieHa agantupoBaHHas K 3azadam CI'C
METO/OJIOTUsI ONpPE/CIEHUs] PAaLMOHAIBHBIX pa3MepoB IUIOLIAAM KpbLIA U TITH
JABUTATENIed C YYETOM OCHOBHOM TpPaHCIOPTHOM 3aJayd M 3KOJOIMYECKHX
tpeboBanuii. CcdopmupoBano cemeiictBo CI'C ¢ pas3nu4HOM TpPaHCIOPTHOM
3ajjayell B Juana3oHe B3JIETHBIX Macc OT 25 10 265 T, y KOTOPBIX YPOBEHb
rpomkocTtH 3Y B KpelicepckoM nosiéte MeHee 72 dBA.

B  uerBeproM ruiaBe IIpejicTaBlieHa  METOAOJIOTHS  pa3pabOTKu
aspoarHamMuyeckux KoMoHoBoK CI'C ¢ Hu3kuM ypoBHeM rpomkoctd 3Y. JlaHbl
peKoMeHJauMy B 4YacTW BblOOpa ux obiuka. Ha sTamax mnpeaBapuTeInrHOro
NPOEKTUPOBAaHUSl ~ PEKOMEHJOBAaH  IapaMeTp IOrOHHOW  Harpy3kd  (,
YCTaHABJIMBAIOLIMNA B3aMMOCBSI3b IPOTHO3MPYEMOr0 YpPOBHS TPOMKOCTH 3Y ¢
B3J1IETHOM Maccoii u reometpueit CI'C.

B 3axiiioueHun cHopmyIupoBaHbl OCHOBHBIE TOJIOKEHHSI, OCHOBAHHBIE Ha
pe3yJibTaTax BbINOJHEHHBIX aBTOPOM HCCIIEOBaHMIA.

Anpobauusi pe3yjibTaToB HcciaeaoBanus. [lo teme gucceprauvu ObuLIO
ony6nrukoBaHo 3 paboThl B HayuHbIX u3naHusx u3 crnucka BAK. Odopmieno 6
IIaTEHTOB Ha I0JIE3HYIO MOJIelib, | MaTeHT Ha u3o0peTeHue.

3akiouenue 0 COOTBETCTBHHM AUCCEPTALMHA KpHUTEepHUsiM,
ycraHoBJIeHHbIM  «llojioxkeHMeM © MPHCYXAEHHMH Y4YEHBIX CTelneHei».
ABTropedepaT M HaydHble MyOJIMKalMK OTPAXalOT COAEpPXKAaHUE JUCCEPTAILIMH.
Huccepraunonnas paborta siBisieTCs JJOTUYHBIM W 3aKOHYEHHBIM HCCIIEJOBAaHHEM,
MMEIOIIMM KaK Hay4yHYIl0O HOBU3HY, TaK M NPAKTHYECKYHD 3HAYHUMOCT.
JlvccepTanysi COCTOMT M3 BBEJEHHUS, YETBIPEX IJIaB C BBIBOAAMM U 3aKJIIOYECHMS,
CIIMCKa JIUTepaTyphl U3 65 HaumeHoBanud. OOmMit 06beM paboTsl coctaBseT 151
ctpanuly. Ilpumensiemble pacueTHble METOJbl U TOPSJOK HX TPUMEHEHHs
onucaHbl JOCTaTOYHO noapodHo. OdopmiieHune nucceprauuu ¥ aBTopedepara B
OCHOBHOM  COOTBETCTBYET  CYUIECTBYIOUIMM  TpeOoBaHusM. BpiBogbl U
pexoMeHAaLMK 00OCHOBaHbI. ABTOPOM BBINOJHEHbI TpeOOBaHUs K IyOJauKalnuu

OCHOBHBIX HaY4HBIX Ppe€3yJIbTaTOB JUCCEPTALMH, IIPEAYCMOTPEHHBLIC ITYHKTaMH



9-13 «llonoxxeHuss o MPUCYXJEHUH YYEHBIX CTENEHEW», a TakKe COOJIOJEHBI
TpeOoBaHMs, yCTaHOBJICHHBIE TyHKTOM 14 yka3aHnHoro ITonoxenus.

OO0mue 3amMeyaHus MO JUCCEPTALHOHHON paboTe:

1. He yka3anbl crneuuanbHble HEOOXOAMMBIE TEXHUYECKHE MEPOIPHSTHS,
obecnieunBalomye 06€30MaCHOCTh TMOJETA TNPEJCTABIEHHBIX KOMIIOHOBOK €
NIaKeTHBIM pa3MelleHUEeM JBUTraTeeld CHIIOBOM YCTaHOBKH, B Cllyyae KaKoro-jiuodo
OTKa3a OJIHOTO U3 JBUTATEJIEH.

2. Hert cBefieHuil 0 reOMeTpUYECKUX XapaKTEPUCTHUKAX MEXaHHM3AIUU KpbLia
komnoHoBoK CI'C, cnocobHoit obecrneynTh yka3zaHHble B paboTe HecylIue
CBOMCTBA Ha B3JIETHO-NIOCAIO4YHBIX pexumax (Cy,60an = 1.2).

3. Ilpouenypa npubmmxenuss xapakrepuctuk CI'C k ueneBbIM (yHKUHSIM
MOTB He peanu3zoBaHa aBTOPOM B BUJE JITOpPUTMA U HpOFpaMMbI; 110/IBEpXKeHa
BIIMSTHUIO CYOBEKTUBHOTO (haKTopa.

4. He npencrasinensl komnoHoBku CI'C ¢ maccaxupckumu kabuHamu, ¢
ypoBHeM rpomkocTH 3Y L <65 dBA, cniocobHbIe, 110 npeiBapUTeIbHBIM OLIEHKaM,
BBITNIOJIHATH Kpercepckuii noieT 6e3 Kakux-J11ubo orpaHMYeHU.

5. OtcyTcTByeT aHaiM3 BeJIMYMHBI 3BYKOBOI'O yJapa B 3aBUCHMOCTH OT
CKOPOCTH KpEHCepCKOro CBEPX3BYKOBOIO IIOJIETa PAacCMOTPEHHBIX KOMIIOHOBOK
Crc.

VYKka3zaHHble 3aMEuUaHMs HE CHMXXAIOT HAy4YHYIO L€HHOCTb JHCCEepTalHH,
BBINIOJIHEHHYIO couckaTesneM. Tema paboThl sBISIeTCS BecbMa aKTyaJbHOMA.
HccnenoBanus BeINOJIHEHBI HA BEICOKOM HaydYHOM ypoBHe. Pe3ynbTaThl cogepxar
PS4 HOBBIX HAy4dHbIX pe3yJbTaTOB W IPEACTABISIOT OOJBLIONW NpPaKTUYECKHM
UHTEpec.

Hucceprauus siBisieTcsl 3aKOHYEHHOM Hay4yHO-KBaJIM(PUKAUUOHHOW paboToit
u coorBeTcTBYeT TpeGoBaHusM 1.9 «llonoxenus o mnopsake HIpPUCYKIAEHUS
YYEHBIX  CTeleHeil», YTBepXIAeHHoro mnocraHoBieHueMm [lpaBurtenbcTBa
Poccuiickoit ®@enepauun Ne 842 ot 24.09.2013 r., a e€ aBrop HoBukoB Makcum

HaBHOBI/I‘I, 34CJIy)XHUBACT IPUCYKACHHW yquoi/'I CTCIICHU KaHAuJAaTa TCXHUYCCKUX



HayK 10 crneuuanbHocT 2.5.12. AspoaMHaMMKka M TIpOLECChl TeriooOMeHa
JieTaTeIbHBIX annapaTos.

Hucceprauvonnass pabora HosukoBa M.II. W jgaHHBIA OT3BIB MPOLLIH
obcyxnenus Ha 3acegqanuu HTC AO «Tynones» (npotokon Ne I1p-355-10.02 ot

19.04.2024 r.). 'onnocoBanu eIMHOTIACHO.
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HN.o. nauansuuka [IK1] «Aspoannamuka /////n/: ~__HA. bopucosa

H, Eopucosa Hanexcna AHaTOJ'IBeBHa, Jaro CBO€ COrJlaCM€ Ha BKIIFOYEHHE MOUX

I[IEPCOHAJIBHBIX OaHHBIX B JOKYMCHTBI, CBA3aHHBIC C 3alIUTOMN AUccepTauuu

HosukoBa M.II. 1 ux ganpHelmyw o0paboTKy. ///‘a//
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CBenenuss 00 opranmsaumu:  AxuvoHepHoe Ob6mectBo  «Tymones»
(AO «Tynones»); Poccuiickas @enepauus, ropox MockBa, HabepexHas

Axanemuka Tynonesa, n.17; a/s 20, 105005, Tenedon: +7(499)263-77-77,

DnekTpoHHas nouta: info@tupolev.ru, tu@tupolev.ru
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