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AHHOTanuA. B paMKax MHHOBAIMOHHOTO MPOEKTa BIEPBBIE B OTCUECTBEHHOM
IpaKkTUKEe COo37aHus aBUAIMOHHOW TexHUKHU (AT) paspaboTaH W peaqn3oBaH MOJXO]
mo OOECMEeUEeHUI0 ¢ TMOJTBEPXKICHUIO YCTAJIOCTHOW TPOYHOCTU KOHCTPYKIIUU
COBPEMEHHOI'O  OTEYECTBEHHOI'O  CaMOJIETa, BBINOJHEHHOW M3  IOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepuanos (IIKM), npu akycTHueCcKuX Harpy3kax.

[logxon  COmEpKUT TMOJHBIM  KOMIUIEKC  Pacu€THO-3KCIEPUMEHTAIbHBIX
UCCJIeIOBAaHUM, MO3BOJISIOMIUNA Ha dTarne pa3paboTku U o0ocHOBaHUs MpoyHocTH AT
co3laTh KOHKYPEHTOCTOCOOHBI ¥  BBICOKOPECYPCHBIM  CamMoOJIeT TMOJHOCTHIO
POCCHIICKOTO TPOU3BOACTBA. UTO, B CBOIO OYEpellb, HAMpaBIEHO Ha obOecreueHue
HENPEPBIBHBIX TPAHCIOPTHBIX TMEPEBO30K C YYETOM COXpaHEHHsS] TpPeOyeMbIX
MEXIYHApPOJIHBIMU  CTaHJAApTaMU ypOBHEW OE€30MacHOCTH U HKOHOMHYECKOU
3 PEKTHBHOCTH.

B paGoTe u3nokeH OmbIT YCHENIHOTO MPUMEHEHHS MIPEAJIOKEHHOTO TI0/IX0/1a Ha
stane pa3paboTku AT u 000CHOBaHUS MPOYHOCTH B paMKax CepTU(HUKAIMN THIIOBOU
KOHCTpyKIMu camosieta MC-21, a Takke KOHCTPYKUMU C BHECEHHBIMHU | JTaBHBIMU
W3MEHECHUSAMHU B 4acTh NpuMeHeHus otedecTBeHHbIX [IKM wm psurarens I1/]-14 mo
mporpaMme uMIopro3zamernienus. llogxon momydun omoOpeHue ABHAITMOHHBIX
Brnacreii P® (DenepanbHOro areHTCTBa BO3AYIIHOrO TpaHcnoptra (PocaBuanun),
ABuanmonHoro peructpa PO u Benymux orpacneBbix Ceprudukannonusix LleHTpoB).

Ha Tekymmuii MOMEHT OTCYTCTBYET OTpAaciieBOM HOPMAaTHBHBIA JOKYMEHT,

COJICpIKaIllMi PEKOMEHIAIIMK I10 BBIMIOJIHEHUIO TpeOoBanmii myHkTa (d) maparpada
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25.571 ABuanumoHHBIX IpaBwi, YacTe 25, K MPOYHOCTH aBUALMOHHBIX KOHCTPYKLMI
IIpU IEUCTBUM aKyCTHUECKUX Harpy3ok (Merox onpeaenenus coorBetcTBuss — MOC 1.
25.571(d) AII-25). JlaHHBI KOMIUIEKC pacUETHO-IKCIIEPUMEHTAIBHBIX padoOT W
HAKOIUICHHBIM NpakTudecKuid onbIT cepTrudukanru MC-21 ucnonb3oBaHbl B KaYECTBE
OCHOBBI IIPU pa3pabOTKe MPOEKTa TAKOT0 OTPACIEBOrO JTOKYMEHTA.

Pe3ynbpraThl paboThl H3II0KEHB B Marepuanax Oojee yeM 20-TH OTYETOB,
METOJIMK, MPOrPAMM MCIBITAHUM, HAYYHBIX CTaT€d M BBICTYIUIEHUHA Ha MPOQPUIBHBIX
Hay4YHbIX KOH(EpeHUUAX U CUMIIO3MyMaX, a KOJIJIEKTUB aBTOPOB OTMEUEH Harpajgamu

KOHKYpCOB Jydmux HayuyHbIX paboT @AY «IAT'U» u ITAO «Koprnopauus «pkyT».

IMocranoBka nmpobaemsl. [Ipu coznannu aBuannoHHOW TexHuku (AT) omHOI
U3 3a/Ja4 sBISAETCA OOECIEYEeHHE MPOYHOCTH €€ KOHCTPYKIMU M Oe30MacHOCTU
IKCIUTyaTalluy MPU JEHCTBUHM aKyCTUYECKUX Harpy3ok. B wacTHOCTH, «ABHAIIMOHHBIC
npaBwia. Yacts 25. HopMbl JI€THOM TOJHOCTH CaMOJIETOB TPAHCIIOPTHOM KATETOPUM
coliepKat cleayroue TpeOoBaHUs

1)  mosBICHHME YCTAJOCTHBIX TPEIIMH OT aKyCTUYECKHX HArpy30K B JIFOOOM
JeTaId KOHCTPYKIIUUA CaMOJIeTa, MOJBEPKEHHOW aKyCTMYECKOMY BO3JIEWCTBUIO, HE
SBIIIETCS] BEPOSTHBIM;

2)  aBapuiiHas WO KaTtacTpoUyecKash CHUTyalus H3-3a TPEIIMH OT
aKyCTHYECKUX HArpy30K B TPEINOJIOKEHUU, YTO HArPYy3KH MPHUIIOKEHBI KO BCEM
30HaM, I'JIe€ BO3MOKHO BO3HUKHOBEHHUE ATUX TPEILHNH, HE SIBJISETCS BEPOSITHBIM.

JleMOHCTpaIsi COOTBETCTBUS KOHCTPYKIIMM OSTUM TPeOOBaHUSIM SIBISETCS
HEOTHEMJIEMOH YacThIO Mpolecca cepTUHUKAIINK CO3/1aBaeMOTO CaMOJIeTa.

CyIecTBYIOIIME METOABI PEIICHUS MPOOJIEMbl 00CSCIICUeHNUS aKyCTHYCCKOU
MPOYHOCTH AaBUAIMOHHOW TEXHUKU OBUTM pa3pabdOTaHbl IS METAUTHYECKUX
KOHCTPYKIIMII U HE OXBAThIBAIOT B MOJIHOM Mepe KOHCTPYKLIHMH M3 TOJUMEPHBIX
KOMNOo3ulMOHHbIX MarepuasioB (IIKM), koropble HaxomsT Bce Oojee MUPOKOE
MIPUMEHEHUE B MPAKTUKE OTEYECTBEHHOTO IPAXKIaHCKOTO aBUACTPOCHHUSI.

Co3nanue camonera MC-21 morpeboBano pa3paOOTKM HOBBIX MOAXOJ0B U
MOJIOKEHUM K 00€CIeUeHNI0 TPOYHOCTH KOHCTPYKIMI M3 KOMIIO3UTHBIX MaTepUaJIOB,

YUYUTBIBAIOOIUX 0COOEHHOCTH UX IMOBCACHUA IIPU aKYCTUUICCKUX HAI'Py3KaXx.



Hear mnpoekrta. Pa3paboTka KOHIENIUM OOECIECYEHUS W TMOJITBEPKICHUS
YCTAJIOCTHOW MPOYHOCTA KOHCTPYKIMK TPaXAAHCKOTO CaMOJIETA, BBINOJHEHHBIX W3
KOMITO3UIIMOHHBIX MATEPHUAJIOB, IIPU AKYCTUUYECKUX HATPY3KaX.

AHam3 mnpodiaeMbl. OJHMM U3 OCHOBHBIX HMCTOYHUKOB AaKYCTHYECKHX
Harpy30K Ha IUIaHEp camoJieTa SBISETCA IIyM PEaKTUBHOM CTpPyW JBUTATEN,

XapaKTEPHBIE 30HbI ICHUCTBUSI KOTOPOIO MPEICTABIEHBI HA PUCYHKE 1.

[Tanenu rozensizxka B 30He HwxHss nanens

pacupoCTpaHCHus CTpyr KpbLiIa
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Pucynok 1 — 30HbI OBBIIIEHHON aKyCTUYECKON HArpy3KH Ha CaMOJIETE

B npouecce skcmiyaTanuy camoJieTa IMOBBIIIEHHBIE aKyCTHYECKUE Harpy3Ku
MOTYyT MPHUBOAUTH K YCTAJIOCTHBIM IOBPEXKIACHHUSIM JJIEMEHTOB KOHCTPYKIMU
(pucyHOK 2).

[IpoGnema akycTHYECKOM yCTaJlOCTH He HoBa. Hampumep, mnosiBIeHue
YCTAJIOCTHBIX MOBPEXKICHUN, BRI3BAHHBIX aKyCTUYECKHUMH HArpy3kamu, HaOJII0a10Ch
B KOHCTPYKIHMSX TaKHX OTEYSCTBEHHBIX caMojeToB, kak Mm-62, Ty-104, Ty-134,
Ty-144 u 3apy6exubix camosietoB B-1, F-15, F/A-18 [1,2].

[Toka3zareneH B 3TOM OTHOIIEHWH OMBIT co3Aanus camonera Ty-144. B npouecce
ONBITHOM 3KcIuryaTaunu Ty-144 nepBble yCTaJOCTHBIE MOBPEXKACHUS MOSBUIMCH HA
HIDKHEH CEKLUMM PYJisl HaNpaBJICHHS YXKE Yepe3 HECKOJIbKO 4YacoB HaJjeTa.
B nanbHeiiiiem mMaccoBble MOBPEXKIAEHUS ObUIM OOHAPYXEHBI B KOHCTPYKIIMU KpPbLIa,

KW, BO3AYyX03a0OpHUKA U B TMaHENSX TEIJIO3allUTHOrO 3KpaHa. [IpoBeneHHBIM
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aHaJIu3 MOKa3aJl, YTO OCHOBHOW NPUYMHOM, BBI3BABIIECH 3TH MOBPEKICHUS, SABISAECTCS

BOSI[GfICTBHG HHTCHCUBHBIX aKYCTUUCCKUX HAI'PYy30K.

a 4]

Pucynok 2 — [Ipumepbl TOBpEKIEHUH, BEI3BAHHBIX AKyCTHUECKUM BO3IEHCTBUEM

(a — cTeHKa TOHKEPOHA 3JIEBOHA, O — IepedopKa BO31yX03a00PHHUKA)

B ykazaHHBIX CIlydasX aKyCTHYECKHE IMOBPEXKICHUS BBISBISUIMCH B IPOIECCE
OKCIUTYaTalllK, YTO MPHUBOJIMIO K OCTAaHOBKAM CaMOJIETOB Ha PEMOHT, IMPOBEICHHIO
JOTIOJTHUTEIIBHBIX ~WCCIICIOBAaHMA, HEOOXOTUMOCTH JOPaOOTOK KOHCTPYKIIMH H,
COOTBETCTBEHHO, K MOBBIMICHUIO KCIUTYyaTAIIMOHHBIX PACXOI0B.

AHanu3 HaKOIJICHHOTO OMbITa TOKa3all, 4YTO TpPH CO3JaHWH HOBOTO
OTEUYECTBEHHOTO MarucTpalbHOr0 maccaxupckoro camoinera MC-21 Heobxomumo Ha
aTane pa3padoTKu 00paTUTh BHUMAaHKNE Ha 00ecreueHrne MPOYHOCTH KOHCTPYKIIUH TPU
JCHCTBUU aKyCTHUECKHX HArpy30K IJisi MPEJOTBPAIIECHUS BO3MOXXHBIX MPOOJIIEM B
mporecce IKCIUTyaTanui. BakHOCTH pemieHus] JaHHOW 3ajadyu 00ycCIaBIMBaIach
OKHJJTAEMBIMHU YPOBHSIMH aKyCTHUYECKOTO BO3JICHCTBUS, a TAK)KE TIOCTABIICHHON EIBIO
CO3/1aHHsI KOHKYPEHTOCIMOCOOHOT0, 0€30MacHOr0 M BBICOKOPECYPCHOTO BO3IYIIHOTO
Cy[Ha, YIOBJETBOPSIOIIETO COBPEMEHHBIM 3ampocaMm 3akazuumka. HoBu3Ha 3amauun
3aKJTI0YaNiach, B CBOIO OYEPE/Ib, B HKCIOJIH30BAHMH B KOHCTPYKIIMH TOJUMEPHBIX

KOoMNo3ulMoHHbIXx ~ MmatepuanoB  ([IKM) npu  mpakTuueckoM  OTCYTCTBUH
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OTEUECTBEHHOI'O OIbITA MO O0ECIEUCHHUIO €€ YCTAJIOCTHOW MPOYHOCTU MPU IEUCTBUU
AKyCTUYECKUX HArpy30K.

VYBenuueHue 101 JeTalle U arperatoB, U3rOTOBISEMbIX U3 KOMITO3UIIMOHHBIX
MAaTEPUAJIOB, SIBISETCS TEKYIIEW TEHICHUUEH Pa3BUTHUS KOHCTPYKIUHA MACCAKUPCKUX
camoiietoB. Crnoucteie [IKM 0051agat0T BBICOKUMH TOKA3aTENSIMU MPOYHOCTU MPHU
MaJIOM B€CE€ 0 CPABHEHMIO C META/UIaMU U JJEMOHCTPUPYIOT MOBBIIIEHHYIO CTOMKOCTD
K HUKIMYEeCKUM Harpyskam [3,4]. OgHako co3gaHue aBUAIMOHHBIX KOHCTPYKIHU W3
I[TKM ocnoxHseTcs: HEOOXOIUMOCThIO yueTa psjia GaKTOpOB:

— BIUSHUE KJIMMATUYECKUX YCJIOBHM (BJIAXKHOCTU U TEeMIEpaTypbl
OKpY’KaroIel Cpejibl) Ha XapaKTePUCTUKU MPOYHOCTH U )KUBYUECTH;

— MOBBIIIICHHAs BEPOSATHOCTh MOSIBIICHUS MPOU3BOJACTBEHHBIX OTKIOHEHHH
Ha 3Tare U3roTOBJICHUS BBUY CIOKHOCTH TEXHOJIOTHUYECKUX MPOIIECCOB;

— TPYAHOCTH, CBA3aHHBIE C  BBISIBJICHHEM TOCJIEACTBUI  YyJIapHBIX
MOBPEKIACHUN MHOTOCIOWHBIX KOHCTPYKIMKA u3 [IKM, nmpuBoasdmnx K MOSIBICHUIO U
Pa3BUTHIO BHYTPEHHUX, MEXKCIOMHBIX JE€PEKTOB, HEIOCTYMHBIX JUIsI CPEACTB
BU3YaJIbBHOTO KOHTPOJIA.

Takum 00pa3om, JOMONHUTENBHBIM MPEMITCTBUEM SBJISETCS CYIIECTBEHHAsS
OTPAaHUYECHHOCTh JAHHBIX IO MOBEACHUIO KOHCTpYyKIMid n3 [IKM npu akycthueckom
BO3/E€HICTBHU.

Kpome Toro, ciaenyer OTMETUTh, YTO COBPEMEHHBIE NACCAKUPCKUE CAMOJIETHI
OCHAILATCS TPYOOBEHTHIISITOPHBIMH JBUTaTEISAMU BBICOKOM CTENEHU
JIBYXKOHTYPHOCTH, o0ecrneunBaroIIne XOpOILIWE  TOKAa3aTeNqu  TOIUIMBHOU
3¢ (HEeKTUBHOCTH U IIyMa Ha MeCTHOCTH. OJTHAKO MCCIIEIOBAHUS IEMOHCTPUPYIOT, YTO
IIPU YBEJIMYEHUU CTENEHU JBYXKOHTYPHOCTH PACTET BKJIAJ HU3KOYACTOTHBIX
COCTaBJSIIOIIMX B CIEKTPE YPOBHEM 3BYKOBOIO JIABJIEHUS PEAKTHUBHOW CTPYH,
CONMDKAIONIUXCSL CO CIEKTPOM COOCTBEHHBIX YacTOT KOHCTPYKIIMH camoiiera [5].
DTO BBI3BIBAET MOBBILICHHBIM YPOBEHb JTMHAMHYECKOTO OTKJIMKA KOHCTPYKLIHH, TEM
CaMbIM CHMXKasl €€ YCTaJOCTHYIO ITPOYHOCTh, UTO, HAPSIAY C YBEJIUUEHUEM MMPOEKTHOT O
pecypca 10 CpOKOB, U3MEPSIEMBIX JE€CATKAMH ThICSY JIETHBIX YAaCOB U JIECATKAMHU JIET

JKCIUTyaTauu, W mupokuMm mnpuMmeHeHuem I[IKM, nemaer 3amauy oOecnedeHus
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akycThueckol mpouHoct camonera MC-21 ¢ ngBuratenem I1/[-14 kpaiine
aAKTyaJIbHOM.

CnoXHOCTh PpEIIEeHHUs TMOCTAaBJICHHONM Npo0ieMbl OOecnedyeHHs] MNPOYHOCTU
KOHCTpyKMil camoneroB u3 IIKM 1npu JaelcTBUM aKyCTHUECKHX HArpy30K
3aKJII0YAETCs] B HEOOXOIMMOCTH pa3padOTKU U peau3aliy 1IeI0ro KOMIJIEKCa HOBBIX
MIOAXOA0B, METOJOB M CpPEACTB IPOBEACHUS PACUETHO-DKCHEPUMEHTAIBHBIX
UCCJIEIOBAaHUI C yYETOM BCEX BBILIECYMOMSIHYTHIX (DAKTOPOB.

Conep:xkanue koHuenuuu. B pamkax coznanus npoekta MC-21 aBropckum
KOJUIEKTUBOM Oblla pa3paboTaHa W peajdu3oBaHa KOHILENIMS 00OCHOBaHUS
aKyCTHYECKOM MPOYHOCTH aBUAIIMOHHBIX KOHCTPYKIIMM, BKIIIOYAOIast B ce0s MOTHBIN
KOMILJIEKC HEO0OXOTUMBIX PacyYETHO-IKCIEPUMEHTAIIBHBIX UCCJIEAOBAHUN:
OTIpeJIeICHHE aKyCTUYECKONW HArpy>KeHHOCTH M KPUTUYHBIX MO YPOBHSIM HaArpyKeHHS
arperaToB camosieta, (QopMUpOBaHUE HArpy30K THUIIOBOTO TOJieTa, OTKIHK
KOHCTPYKILIMHM HA 3TU Harpy3KH, YCTaJIOCTHBIE UCIIBITAHUS, PACUETHI JOJITOBEYHOCTH U
YCTaHOBJIEHUE pecypca KOHCTPYKIIHH.

CyTbh KOHUEMIMH 3aKI0YAETCS B OATBEPKACHUU ITPOYHOCTH U JOJITOBEYHOCTH
paccMaTpUBaeMOil KOHCTPYKLIHMH ITYTEM MOATAIHOIO YTOUHEHUS €€ MOBEICHUS Ha BCE
OoJiee KpyImHOM MaciiTabe. YKa3zaHHas KOHIICIIIHS MOXKET OBITh ONHCaHa B BHJIE TaK
Ha3bIBACMOU «IMMPAMHUABD) HUCCICAOBAHUM, KOTOpas SBISETCS Hanbojee IepeaoBOiM
KOHIIETIINEeH pa3paboTku u JeMoHcTpanuu mpodHocTH AT. [IpoyHOCTh KOHCTPYKIIUU
n3 IIKM  nmoarBepkmaeTcs  BBIINOJHEHHEM  PACYETHO-IKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUNA Ha CEpPUM TO3TAHO KOHCTPYKTUBHO YCIOXKHSIOIIUXCS OOBEKTOB
pacyeToB W HUCHOBITAHWN C YYETOM BIHUSHHUS pPACCESIHUS CBOWCTB, JAErpajaiuu
IIPOYHOCTHBIX MU KECTKOCTHBIX CBOMCTB BCIEIACTBHE KIMMATUYECKOTO BO3ACHCTBHI,

HaJIn4usd IIPOU3BOACTBCHHBIX OTKJIOHEHUN H 9KCINTYaTalMOHHBIX HOBpe)KI[eHI/Iﬁ

(pucyHOK 3).
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Pucynok 3 — KoHuenuus «nupamMuib» UCIIbITAHUN

Ha nuoscnem ypoeue «nupamuowviy mperyCMOTPEHBI paOOThI MO OMPEACIICHHUIO
pacueTHBIX 3HAYCHUN XapakKTEPUCTUK MAaTEpPUaJIOB M CO3J[aHUSI HAa HMX OCHOBE
MaTeMaTUYECKUX MOJIEJIe MaTeprUalioB JJisl PaCYETOB.

Bmopou yposenv «nupamudvry O0XBaTBIBAET HCCICIOBAHHUS TI0 TOJTYyYCHHIO
AKCIIEPUMEHTAJIbHBIX JaHHBIX [0 YCTAJIOCTHBIM XapakTEPUCTHUKAM THUIOBBIX MECT
KOHCTpYKUMM 1u1aHepa camonera wu3 I[IKM, wuccimenoBanue BIMsSAHUA Ha HX
YCTaJOCTHYIO TMPOYHOCTh OKCIUTyaTallMOHHBIX H  KIMMAaTHYeCKUX (PaKTOpoB,
BBISIBJICHUE MECT, XapaKTepa TMOSIBICHHUS M Pa3BUTHUS YCTAJIOCTHBIX pa3pylICHUH,
0TpabOTKa METOJIOB HEPa3pyIIAIOIIETr0 KOHTPOJIS.

Tpemuil yposenv «nupamuosly BKIIOYAET aKyCTHUECKHE UCIIBITAHUS U PACUCTHI
arperaToB KOHCTPYKLIMM CaMOJieTa, TMOJIBEP)KEHHBIX JCHCTBUIO aKyCTHYECKHUX
HArpy30K MOBBIIIEHHOTO YPOBHS, C MEJbIO ONPEACICHUS WX HaMpPsKECHHO-
nedopmupoBanHoro cocrosiaus (HAC), ntnHaMUYecKOro OTKIIMKA U JOJITOBEYHOCTH.

Ha eepxnem yposene «nupamuovly HaXOIATCS pacueTHBIE PaOOTHI M HATYpPHBIC
WCTIBITAHUSI CaMOJIeTa, IEJIbI0 KOTOPBIX SABISIETCS OMPENEICHWE 30H M MapameTpoB
aKycTH4ecKoro Harpyenuss u yrtoudHeHue HJIC arperatoB camojieta B HaTypHOM
AKCIIEPUMEHTE.

Ha kaxgom ypoBHE «HUpamMuIib» COBMECTHO C IIPOBEACHUEM HCIIBITAHUMN
BBITMIOJTHSETCS UX PACUETHOE COIMPOBOXNKICHUE C IEbI0 BAJIWAAIMM MAaTEMAaTHYECKUX

Mojienell 00bEKTOB UCTIBITAHUN U BEpU(PUKAIIUN PACUETHBIX METOIHK.



Peanuzanus konuenuuun «Ilupammuaa» nias npoexra MC-21.

Huoicnhuii  ypogenv «nupamudvly - Iiemenmapuvie 00pa3ubl CONECPKAT
paboThl O 0011 U crenuaIbHOM KBaTU(UKALMK C LENbI0 ONPEAEICHHs] paCUeTHBIX
3HAYEHUM XapaKTEPUCTHK MATEPUAIOB M CO3JAaHHUS HA MX OCHOBE MAaTEMaTUUYECKUX
MOJIETIEN MAaTEpPUAJIOB JJIsl pACUETOB.

B pamkax paboT Ha 3TOM ypOBHE:

— ucneiTano Oonee 5000 sreMeHTapHBIX O00pa3lOB, NPUMEHSIEMBIX B
KOHCTPYKILHSIX CAMOJIETA;

— noJiydeHbl  (U3UKO-MEXaHMYECKHE  CBOMCTBA  METAUNIMUYECKUX U
KOMIIO3UIIMOHHBIX MAaT€pHUAaoB, UCIOJIb30BAHHBIX B KOHCTPYKIIMHU CAMOJIETA,;

— WCCJIEJIOBAHbI U TIOJyYEHBbl MEPBUYHBIE YCTATIOCTHBIC XapaKTEPUCTUKHU U
napaMeTphl JKUBYYECTH MAaTEPHAIOB, HCIOJb3YEeMbIX B KOHCTPYKIIMU IIJIaHEpa
BO3JIYLIIHOTO CyZHa.

Bmopou yposenv «nupamuowvy - Koncmpykmueno-noooonvie o0opazuyni
(KII0) oxBaTbIBaeT OOIIMPHBIC UCCIICIOBAHUS B OOJACTH MCIBITAHUNM aBHAITMOHHBIX
koHcTpykiumid u3 I[IKM mpu akycTudeckom W BHOpAIIMOHHOM Bo3jaercTBuuU. llenbio
TaKUX HCCIICIOBAHUMN SIBJISUIOCH IMOJYYEHUE YCTAJIOCTHBIX XapaKTEPUCTUK THUIIOBBIX
MECT KOHCTPpYKIMHK IuiaHepa camosieta u3 [IKM, wuccimenoBaHue BiIMSAHUS HAa UX
YCTAJIOCTHYIO IPOYHOCTH YJApPHBIX MOBPEKIACHUNW WU BIIATOHACHIIICHUS, BBISBICHUE
MECT M XapakTepa TMOSBICHUS U Ppa3BUTUA YCTAIOCTHBIX pa3pylieHud (Moj
paspyliieHus), oTpaboTKa METOJ0B HEPA3PYIIAIONIET0 KOHTPOJIS.

VYceranoctaeie ucnbiTanuss KIIO nmpoBoanioch mpu y3KOMOJOCHOM CIIyYalHOM
BUOPAIITMOHHOM BO3JICHCTBUHU, MOJICIHUPYIONIEM aKyCTUYECKOE HarpyXeHue, Ha
ANEKTPOAMHAMUYECKUX  BUOPOCTEHHAAX, OCHAIIEHHBIX  aBTOMATU3UPOBAHHOU
u(pPOBOM CUCTEMOM yIpaBlIeHHs, KOTOopas Obla CIenuadbHO pa3paboTaHa st
BBITIOJIHEHUS TOJ00HBIX paboT. DkcnepuMmeHTanbHas yctaHoBka ¢ KIIO coenunenus
OOIIIMBKY C HEPBIOPOM KOpHEBOM cekiuu 3akpbuika u3 [TIKM nokaszana Ha pucyske 4.

OO6pa3upl, moajiexaiye BO3JCHCTBUIO BIArOHACHIIICHUS, BBIICPKUBAIKNCH B
KJIIMMAaTU4EeCKOM Kamepe, a Ha o0Opas3lbl, Ha KOTOPBIX HCCIEAOBAJIOCH BIHUSHUE

YAApPHBIX TOBPEKICHUIN, HAHOCWIUCH YIAphl C 3aJaHHOW KHHETUYECKON YHEPTUEH.



obpa
bpasyvl Cmon gubpocmenoa

npucnocoonexue

PucyHnok 4 — YcTaHOBKa KOHCTPYKTUBHO-TIOIOOHBIX 00pa3lioB Ha BUOPOCTEH/T

[Ipy npoBeneHHWM HCMBITAHUN OTpPabaTHIBAIMCh METOJbI HEpa3pyUIAOLIEro
KOHTPOJI C IICNIBI0 ONPEIENICHUs XapaKTepa YCTAIOCTHBIX MOBPEKICHHH KaKIOTO
obpasna. Ha pucynke 5 mpejacraBieHbl ipuMepbl dotorpaduii negekroB oOpasiios,

OIIPCACICHHBIX HCKOTOPBIMHU N3 PACCMOTPCHHBIX MCTO/IOB.

Pucynok 5 — [Ipumepsl pe3ynbTaToB, IOJTYy4a€MbIX METOJIAMHU HEPA3PYIIAIOILIETO

KOHTPOJISI: @ — JCTEKTUPOBAHUE BHYTPSHHUX TPEIIMH KI'yTa METOJ0M ToMorpaduu;
6 — BeIsIBNIEHUE oOnacteit paccioenust [IKM MeTo10M KOHTPOJIS MPOHUKAIOITIMHE
BEILIECTBAMHU; 6 — OIIPEICIICHNE Pa3MEPOB 30H PACTPECKUBAHMS COTOBOTO 3aMIOTHUTEIS

C UCIIOJIb30BAHUECM YJIbTPAa3BYKOBOI'O 9X0-MCTO/da



B pe3ynbTaTe paboT 1o JaHHOMY 3Tamy:

— ucnbeiTano 200 00pa3oB YETHIPEX BUAOB, BBIMOJIHEHHBIX U3 UMIOPTHBIX
Y OT€YECTBEHHBIX KOMITO3UIIUOHHBIX MAaTEPHAJIOB;

— MOJIYYEHBI YCTAJIOCTHBIE XapaKTEPUCTUKHU TUIIOBBIX MECT KOHCTPYKIHUH C
Y4E€TOM KJIIMMAaTH4YE€CKOTO BO3AEHUCTBUS U yAAPHBIX MOBPEKICHUM;

— pa3paboTaHbl METOAbl MOHUTOPUHTA COCTOSIHUSI KOMIIO3UTHBIX 00pa3LoB
B MPOLIECCE UCTIBITAHUM;

— UCCJIEJIOBAaHbI TUIOBBIE TOBPEXKIACHUS B KOMIIO3UTHBIX OOpa3lax M MX
pa3BUTHE MPU BO3JACHCTBUM BUOpAITUIL;

— BaJIUIMPOBAHbl MAaTEeMaTUYECKUE MOJEIN U BEPUPUIIMPOBAHBI METOJIBI
YUCJIGHHOTO  MojenupoBanusi s nporHosupoBanuss HJIC u  4acTOTHBIX
XapaKTEPUCTUK KOMIIO3UTHBIX KOHCTPYKIIUW TPU BUOPAITMOHHOM BO3JICUCTBUU U UX
pa3pylieHuY;

— anpoOupPOBaHbI " MpOaHaIN3UuPOBAHbI paznyHbIE METObI
HEpa3pylIalomero KOHTPOJs B IPOLECCE HWCMBITAHWM, BKIIOYas YJIbTPa3BYKOBOU
KOHTPOJIb, TEpMOTpaduio, ToMorpaduio u Jip.

Tpemuii yposenv «nupamuowvl» - Azpezamsl BKIIOYAN B ce0s aKyCTHYECKHE
UCIIBITAHUSL U PACYEThI arperaToB KOHCTPYKIUU CaMOJIE€Ta, OABEPKEHHBIX TEUCTBUIO
aKyCTUYECKUX Harpy30K MOBBIILICHHOTO YpPOBHS, ¢ Lenbto ompeaeneHuss nx HJC,
JWHAMUYECKOTO OTKJIMKA U JOJITOBEYHOCTH.

PacueTHo-skcniepuMenTanbabie  paboTel mo ompenenenuto HJIC arperatos,
BBHITIOJTHEHHBIE HA 9TOM YPOBHE, JIETJIM B OCHOBY OOOCHOBAaHUS BHIOOpA THIOBBIX MECT
KOHCTPYKLIMH, MOJICKAIMX HCCIEAOBAHUIO YCTaJOCTHOW IIPOYHOCTM HA BTOPOM
ypOBHE «mHpaMubDy. [0 3aBEpUIEHUIO YCTaIOCTHBIX MCIHBITAHUN IOJYYEHHbIE
KpUBBIE YCTaJIOCTH OBLIN UCIOJIB30BaHbI AJIsl pacU€Ta JI0JITOBEUYHOCTH arperaTos.

Ha pucynke 6 mpencraBnen npumep dopmupoBanus nepeuns KIIO arperara,
KPUTUYHOTO II0 YCIIOBUSIM AaKyCTHYECKOro HarpyxeHus. B ugactHoctn, KIIO
KOpHEBOTrO 3akpbiika camoineta MC-21 mpencraBisiiim  co0oil  GparMeHTHI
MHorocsioiHoM o0muBKY u3 [IKM ¢ cOTOBBIM 3amoJIHUTENEM U Pa3IUYHbIE BAPUAHTHI

cC COGI[I/IHCHI/Iﬁ C NOAKPCINIAIONIUMHA 3JICMCHTAMM.
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30HAa MOBBIIIIEHHBIX

AKyCTUYECKUX HArpy30K

N ¢ ——

Pucynok 6 — Tunossie KIIO ans uccnenoBanuil ycTanocTHON MPOYHOCTH

arperara

OkcnepuMeHTanbHoe noiaydenue HJ[C arperaTtoB nmpu IeMCTBUU aKyCTHYECKOM
Harpy3kud BBINIONHSJIOCH B peBepOepanmonHoit  kamepe PK-1500 «IATU»
(pucyHok 7). B mpomecce  HWCHOBITAHUH ¢ TOMOIIBIO  pa3pabOTaHHOMN
aBTOMAaTU3UPOBAHHOM CHUCTEMbl YINpABICHUS B KaMepe BOCIPOU3BOJIUIIOCH
aKyCTUYECKO€ TI0JIE€ CO CIEKTPaJIbHBIMU XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMU
CHEKTPAJIbHbIM  XapaKTePUCTHUKAM  THUIIOBBIX  JKCIUIyaTAallUOHHBIX  PEXKHUMOB
aKyCTHYECKOTO HarpyxeHus. [Ipm 3ToM ¢ momoimpio IUGPOBO MHOTOKAHATBLHOMN
CUCTEMbl cOOpa M3MEpPUTEIbHOW HWHQPOPMAIIMU  3aMUCHIBAJIUCH  CUTHAJBI  C
TEH30JJaTYNKOB, BUOPOJAATYMKOB W MHUKPO(POHOB, YCTAHOBICHHBIX Ha OOBEKTaX
UCIbITaHUN. B nmanbHeineM 3anucanHble CUTHAIBI TOABEPrajiCh CTATUCTUYECKOMY U

CHEKTPAIBbHOMY aHAJIM3Y.
11



3aKpPBLIOK

OCHAacCTKa

TEXHOJIOTMMYEeCKas
TEICKKa

-

Pucynok 7 — Bup arperata, ycTaHOBJIEHHOTO B akycTHueckoil kamepe PK-1500

PacueThl OTKJIMKa arperaToB M OLIEHKA WX JOJTOBEYHOCTH TMpPHU JEHCTBUU
aKyCTHYECKOM Harpy3ku BBINOJHSUIACH B CHEHUATBHO pa3pabOTaHHOM aBTOPCKOM
MPOrpaMMHOM KOMIUIEKCE, TTOCKOJIbKY B HACTOSIIEE BpEeMs Ha PbIHKE HWHKEHEPHBIX
MPOrPaMMHBIX MPOAYKTOB OTCYTCTBYIOT TPOTPAMMBbI, MO3BOJISIONIME BBHINOJIHUTH
yKa3aHHbIE PACUYeThl C YYETOM MPOCTPAHCTBEHHOM CTPYKTYpPhI aKyCTHUECKOTO TOJIS.

[IporpammHBIil KOMIUIEKC, pa3pabOTaHHBI aBTOpaMH, TECHO WHTETPUPOBAH C
MOMYJSPHBIMA ~ KOMMEPUYECKUMHU MPOTPAMMHBIMU  TIPOJAYKTAMU IS  KOHEYHO-
anemenTHoro ananm3a (CAE), 4To TO3BONSET HMCHOJIB30BaTh YXKE CYLICCTBYIOIIHE
KOHEYHO-3JIEMEHTHbIE MOJENN arperaToB U MPOBOJAUTH MX HOArOTOBKY K pacyeTy B
aBTOMAaTHYECKOM peXnuMe. Bbln co3maH coOCTBEHHBIN (opmaTr XpaHEHHUsT HACTPOEK
pacyeToB, MO3BOJISIONTUIN BBITIONHSATH UMIIOPT U SKCTIOPT TaHHBIX.

IIpu pa3paboTke aBTOPCKOW MpOrpamMmbl OBUIM HCIIOJIB30BAHBI COBPEMEHHBIE
ANTOPUTMBI C)KaTHUS TaHHBIX B OmHapHOM dopmare HDF5S, oGecriedeHsl BO3MOKHOCTH
MapaJyIeTbHBIX BBIYUCICHUM HAa Pa0OUYMX CTAHIUAX, OCHAIEHHBIX MHOTOSICPHBIMU
LHEHTPAIbHBIMU TPOLECCOpPaMH, M TNpPUMEHEHbl J(P(PEKTUBHbIE MaTEeMaTUUYECKUE
oubnmorexkn Gynkuuidi uHewHON anreoper (BLAS, LAPACK). CoBmectHO C
COBPEMEHHBIM  TpaduueckuM wuHTepdericom (M300pakeH Ha  pUCYHKe 8),
MO3BOJISIFOLIMM ~ BBIMOJHATH KaK HACTPOWKY pacuera, TaK M BHU3YyaJU3aLMIO
pE3yJIbTaTOB, 3TH CPEACTBA IO3BOJISIOT BBIIOIHATH PACYEThl KOHEYHO-3JIEMEHTHBIX

Mojienel 0O0JIbIION Pa3MEPHOCTH C BBICOKOW CKOPOCTHIO.
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Pucynok 8 — Bun rpaduueckoro uarepgeiica aBTOPCKOro mporpaMMHOro KOMIUIeKca

Pa3zpabGoTaHHbIil IPOrpaMMHBIN KOMIUIEKC UCIOJB30BAICS JIJISl PACUETOB TOJIEH
xomnoHeHT HJIC u moBpexaaeMocTu 3a MPOEKTHBIA pecypc arperaroB camoseTa THIa
MC-21. Bputn moy4eHbl CHEKTPAIbHbIE XapaKTEPUCTUKU OTKIUKA KOHCTPYKIIMH, HX
CpPEIHEKBaJpaTUYHbIE 3HAUYCHUS U BpPEMEHHBIC pEaM3alllK, TeHepalus KOTOPhIX
BBIMIOJTHSETCS HA OCHOBE IMPOBEPKHM COOTBETCTBUS  IMOJIy4aeMOr0  CHUTHaja
HOpMaJbHOMY 3aKOHY pacmhpenencHusi. l[IpuMep pacyeTHBIX CKaJSIPHBIX TOJIEeH
CPEHEKBAJPATUYHBIX 3HAYECHWHA TEpPBBIX TJABHBIX JaepopMamuii Ha OJHOM U3
PEXKUMOB HArpy>KeHUsi THUIIOBOI'O IIOJIETa M TOBPEKIAEMOCTA KOPHEBOM CEKIIMU
3aKpbhlUIKa 32 MPOEKTHBIM pecypc, IMOJYYEHHBIX B aBTOPCKOM MPOrpaMMHOM
KOMILJIEKCE, TTOKa3aH Ha pUCYHKE 9.

Nmeromuecss B mporpaMme (DYHKIIMM TIO3BOJISIIOT — BHITIONHUTH — aHAJIH3
JIOJITOBEYHOCTU arperartoB Ha OCHOBE 3aJI0)KEHHBIX PACUYETHBIX Cly4aeB (PEKUMOB
Harpy>keHusi TUIIOBOTO II0J€Ta) KAaK BO BPEMEHHOW o0siacTu (KJIaCCUUYECKUMHU
METOJaMU A0S W TMOJHBIX LMKJIOB), TaK U B YaCTOTHOM IMOCTaHOBKE (METOJbI
Hupnuka, Paiica, ToBo-benacuyTtu u apyrue, Bcero peanu3oBano oosee 10 moneneit

YCTaJIOCTHOW MPOYHOCTH).
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Pucynok 9 — I[long HanOoNbLIINX CPeTHEKBAAPATUYHBIX IEPBBIX TJIABHBIX JepopManuii

B OOIIMBKaX (CJIeBa) U MOBPEXKIaEMOCTH 3a MPOCKTHBIN pecypc (crnpana)

Ha nanHoM ypoBHE ObLIU BBIMTOJHEHBI PAOOTHI:

— UCIIBITaHUsL 3-X arperaToB M3 UMIOPTHHIX M oTeuecTBeHHBIX [IKM mipu
3aJJaHHBIX TapaMeTpax AKCIUIyaTallMOHHOTO  aKyCTUYECKOTO  HarpyKeHus B
peBepOeparnmonnoit kamepe PK-1500;

— pacueTHoe U 3KkcnepuMeHTanbHoe onpeaenenre HJIC KoHCTpyKuuu npu
BO3JICUCTBUU aKyCTHYECKOTO IITyMa U MapaMeTpOB BUOPAIIMIOHHOTO OTKIIMKA;

— chopmupoBanbl niepeunu u reomerpus KIIO arperaToB, KpUTHYHBIX I10
YPOBHSM aKyCTHYECKOTO HArPY>KEHUS U MOIJICKAIIUX UCCIETOBAHUIO UX YCTATOCTHOM
MIPOYHOCTHU HAa BTOPOM YPOBHE «ITUPAMUIBIY;

— BUIMIMPOBAHbI MaTEMaTHYECKHE MOJIeNIN arperatoB u3 [IKM;

— omnpezeseHa YCTAIOCTHAS MPOYHOCTh arperaTtoB IUIaHEpa camoJieTa IMpU
JIEVUCTBUU aKYCTHYECKHUX HArpy30K 3a MPOCKTHBIN pecypc.

Ha e¢epxuem ypoene «nupamuowvty - Camonem HAXOIITCA HATYpPHBIC
WCHBITAHUSL CAMOJIETA, LEJIBbI0 KOTOPBIX SIBJISETCS OINPEACIICHUE 30H U IapaMeTpoB
aKyCTUYECKOTrO  HarpyXeHusi  (CHeKTpbl  YpOBHEW  3BYKOBOI'O  JaBJICHUS,
MPOCTPAHCTBEHHAsI CTPYKTYpa MOJS U COOTBETCTBHE ATHUX BEIWYMH KOH(DUTyparusimM
MEXaHU3allMd Kpblla M YIPABIAKOUIMX MOBEPXHOCTEW CcaMojeTa) W YTOUYHEHHUE
HaIPsHKECHHO-Ie(OPMHUPOBAHHOTO COCTOSIHHSI arperaTtoB CaMmoJjeTa, TOJIBEPKEHHBIX
MOBBIIIEHHBIM aKyCTHUYECKHUM Harpy3Kam.

B pamkax mpoekta MC-21 ObIIM BBITIOJIHCHBI Ha3€MHBIC HCIIBITAHUS TIPH TOHKE
UMIIOPTHOTO U oTedecTBeHHOro nasurarencii (PW1400G wu I1/1-14), HanpaBiieHHbIC Ha
MOJIy4YeHHE  MapaMeTpoB  aKyCTHMUECKHUX  Harpy3ok W HCCIEJOBaHUS  UX
MPOCTPAHCTBEHHOMN CTPYKTYpbl. CIEKTPBI YPOBHEN 3BYKOBOT'O JIABJICHHS U B3aAUMHBIC
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KOppENSLUMOHHbIE (YHKUMU IMyJbCallMi JaBJICHUS ObUIM TMOJYYEHBI B CIEAYIOIIUX
KOHTPOJIbHBIX TOUYKaX Ha MOBEPXHOCTH CaMOJIeTa: Ha MOBEPXHOCTH MUJIOHA JBUTATENS,
Ha HIDKHEW MOBEPXHOCTU KpbLIa, HA HUKHEN NOBEPXHOCTH MEPBOM M BTOPOU CEKLUU
3aKpbUIKA, HA TOPU3OHTAJIBLHOM OINEPEHUHU, Ha MOBEPXHOCTU (Dro3essika 3a KpbLIOM U
np (Oonee 30-TH ToUEK U3MEPEHUN).

['oHka nBUraTenei nNpoBOAMIACH IPU PA3IUUYHBIX MOJOKEHHUSIX MEXaHU3alUUU U
YPOBHSX TATH JIBUTaTeNsl, C MOJHBIM OXBATOM BCEX MX BO3MOKHBIX KOMOMHAIIHH.

Ha pucynke 10 uzo6paxen camosnier MC-21 Ha rOHOYHOM TIOMIAIKE (DJIIMHTE)
C YCTaHOBJICHHBIMU JaTYMKAMU W3MEpEHHUs Mmynbcaluil nasinenud. Ha pucynke 11
IIOKA3aHO I0JIE PACIpPEEICHUsI YPOBHS 3BYKOBOTO JABJICHUS HAa MOBEPXHOCTHU KpbLIA

N MCXaHU3allMH, BOSHUKAOIICTO OT IIyMad CTPYHU PCAKTUBHOT'O ABUT'ATCIIA.

Pucynok 11 — Ilone cymmapHBIX YPOBHEHN 3BYKOBOI'O JaBJIEHUS HA MIOBEPXHOCTU

KpblllIa 1 MCXaHU3allun
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B pe3ynbTaTe BHINMOIHEHHBIX PA0OT HA BEPXHEM YPOBHE «IIUPAMUIBDY:

— ONpENENICHbl aKyCTUYECKUE HAarpy3K, JCHCTBYIOIIME HA IOBEPXHOCTH
IJIaHEpa CamoJIETa, YPOBHU BO3JECHCTBHSI, COOTBETCTBYIOIIME MM CHEKTPHI LIymMa U
IIPOCTPAHCTBEHHAsI CTPYKTYpa MOJIS;

— ONpENENIEHbl  arperartbl  CaMmoJIeTa, KPUTHYHBIE IO  YCJIOBUSM
aKyCTHYECKOro HarpyxkeHus, u yrounensl HJ[C arperatoB B ycCIIOBHUSX HaTypHOTO
DKCHEPUMEHTA,;

— Ha OCHOBE INIPOTHO3a DJKCIUIyaTalluM W  HA3€MHBIX UCIIBITAaHUU
chOpMHpPOBAaHbl  PEXKUMBI  AKYCTUYECKOT'O HArpy)KeHHsl M  ONpeAeNieHbl  HX
JUIMTENIBHOCTH B TEYEHHE THUIOBOTO TOJIETA BO3AYIIHOIO CyAHA ISl KaXJ0ro
KPUTHUYHOT'O arperara;

— YCTAHOBJIEH pPECYpC KOHCTPYKIMM IUIAHEpPA camoJIeTa IpU JACHCTBUU
aKyCTHYECKUX HArpy30K.

CrnenoBaHve  KOHUEMLIHMHM  «IHPAMHUABDY  MOAPAa3yMEBAET  UTEPALMOHHOE
YTOYHEHHE OLEHOK OTKIWKAa M JOJITOBEYHOCTH, IPOBEAEHHBIX IO pe3yJbTaTram
IPEABITYIINX ITAIOB.

[locne 3aBepmieHuss I1WKIa pabOT B paMKax «IHUPaMUIbD) Ha OCHOBE
MOJIYYCHHBIX OIEHOK JIOJTOBEYHOCTH (HApaOOTOK) arperatoB, KPUTUYHBIX C TOYKHU
3pEHHs] aKyCTUUYECKOTO BO3JEHUCTBUS, YCTAHABIMBAETCA PECYPC KOHCTPYKIUU B YaCTH
AKyCTHYECKOM JOJITOBEYHOCTH M JENAETCS BBIBOJ O COOTBETCTBUM KOHCTPYKLIMU
camoJieTa TpeOoBaHUsIM 0€30MaCHOCTU IPU JEHCTBUM aKyCTHYECKHX Harpy3oK.

OnucaHHbI BBIIIE TOJAXOJA TaK)Ke MOXET OBITh MPEICTABIECH B BUIEC OJIOK-

CXEMBbI, N300paKeHHOI Ha pucyHke 12.
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Mony4eHne KpuBbIX

e — KMo ycranocTtu KMo ¢ Kpmesie

MOBbILLIEHHOM KpuTHdHbie yueToM dakTopos |  yeranccm
aKYCTHYECKO [ arperarsl W3rotoenenne KNO OKPY>KatoLWen cpeabl
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HarpyeHHOCTH bp
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0NIrOBEYHOCTH
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PI/ICYHOK 12 — biok-cxema nponecca AICMOHCTpaAllu COOTBECTCTBHA TpC6OBaHI/ISIM

aKYCTHqGCKOﬁ JOJITOBCYHOCTHU

BoiBoaAbI W mepcneKTHBBLI pa3BUTHS MpoekTa. Ha ocHOBaHWM pe3ynbTaTOB
KOMIUICKCA  BBITOJIHCHHBIX  pabOT  BIEpBBIE B  OTCUECTBCHHOW  IMPaKTHKE
NPOSKTUPOBAHUS CaMOJICTOB T'pakJIaHCKOW aBHalMM Obla pa3pad0TaHa KOHIICTIIIHS
UCCIIEIOBaHUA B 0O0JIAaCTHM  aKyCTHMYECKOM  MPOYHOCTH  KOHCTPYKUUH U3
KOMITO3UIIMOHHBIX MAaTepHUalioB, YCIENIHO ampoOMpOBaHHAsT M pealu3oBaHHAs B
pamMKax mporpaMmsl 1o co3aanuto camonera MC-21.

[Togxon momyuun omoOpeHue ABHAIMOHHBIX Biactedl P® wm mpumeHeH npwu
00OCHOBAaHHH MPOYHOCTH TUITOBON KOHCTpYKIMHU camoisieta MC-21 (Ceprudukar tumna
FATA-01010A), a Takke KOHCTPYKIIMH C BHECEHHBIMH [ JTaBHHIMH H3MEHEHHUSMHU B
gyactu 3ameHbl [IKM (Omo6penune I'maBuoro msmenenuss FATA-020319A-MC-02) u
neurarenst  (OmoOpenue ['maBHoro wm3menenuss FATA-020262A-MC-03) Ha
OTEUYECTBEHHBIE B PAMKaX MPOTPAMMbI UMIIOPTO3aMEIICHUS.

[Tonxom BkIIOYaeT B ceOS TOJHBIM KOMIUIEKC HEOOXOAMMBIX pPaCcUeTHO-
AKCIIEPUMEHTATBHBIX HCCIICIOBAHUMN: OMpE/IeTICHUE aKyCTHUECKOW HArpy>XeHHOCTU U
KPUTUYHBIX TI0 YPOBHSIM HATrpPy>KCHHsI arperatoB caMmosieta, (opMUpPOBaHUE HATPY30K
TUTIOBOTO TIOJIETA, OTKJIMK KOHCTPYKIIMU HA 3TU HArpy3KH, YCTAJIIOCTHBIC MCIIHITAHUS,
pacdeTsl JIOJITOBEYHOCTH M YCTAaHOBJICHHWE pecypca KOHCTpYKIuH. I[IpopaboTansl
BOIIPOCHI, CBsI3aHHbIE ¢ 0coOeHHOCTAMU TpuMeHeHus: [IKM B KOHCTpyKIMuU camoJiera:
BIUSHUE HAa YCTAJIOCTHYIO TMPOYHOCTh OJKCIUTYaTallMOHHBIX W KIWMaTHYECKHUX

¢dakTopoB (ymapHble TIOBPEKICHHS | JCHCTBHE BIIATOHACHIIICHUS), XapakKTep
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MOSIBJICHUSI W PA3BUTHUS YCTAJIOCTHBIX paspylleHH B KOHCTpykuusax u3 IIKM u
0TpabOTKa METOJ0B HEPA3PYLIAIOLIETO KOHTPOJIS.

Kpome pa3paboTku KOHUENUMH, B MPOLECCE pEAM3alMKU MPOEKTa aBTOPAMU
3asiBKM BBIMOJIHEHA Ooubliag padoTa MO CO3JaHHUI0O HE MMEIOIIEro AaHaJoroB
MPOrpaMMHOro oOecreyeHusi, 00eCeunBIIero NPOBEJEHNUE KaK pacyeTHbIX, TaK WU
AKCIIEPUMEHTANBHBIX  HUCceAoBaHUM. brmaromaps  MCHONBb30BaHUIO  ABTOPCKHUX
OPOrpaMMHBIX MPOAYKTOB ObUT pelieH MIMPOKUM CHEeKTp 3ajJady — OT YHMCIEHHOTO
mozaenupoBanus HJC u onenku nonroseuynoctu arperaroB u3 I[IKM mpu neiictBum
aKyCTHYECKOM HArpy3Kkd C 3aJaHHOM MPOCTPAHCTBEHHOW CTPYKTYpOHl 110 CO3[aHus
YHUKAQJIBHBIX CICIIUATU3UPOBAHHBIX aBTOMATU3UPOBAHHBIX CHCTEM  YIPABICHUS
UCHIBITaTEIbHBIM 000pYAOBaHHUEM U 00pabOTKH SKCIIEPUMEHTANIbHBIX TAHHBIX.

Peanuzanus jaHHOTO MpOEKTa MO3BOJIMIIA Pa3paboTaTh LENbIi KOMIUIEKC HOBBIX
NOJIXOJI0B, METOJIOB U CPEACTB TMPOBEACHUS PACUETHO-DKCIIEPUMEHTATBHBIX
UCCJIeIOBaHUN B 00JIACTH aKyCTUYECKOM MPOYHOCTH, MOBBICUTHh PECYPC KOHCTPYKIIUU
camosieta MC-21 ¢ paBurarenem II/[-14 B yacTM aKyCTHUECKOM [OJTOBEUYHOCTH U
croco0cTBOBajIa CO3JJaHHIO0 KOHKYPEHTOCIIOCOOHOTO, 6e30macHoro "
BBICOKOPECYPCHOT'O OT€YECTBEHHOI'O BO3AYIIHOTO CY/IHA.

Pe3ynpTaThl pacyeTHO-3KCIEPUMEHTAIBHBIX Pa0OT, pPEaM30BAHHBIX B PaMKax
NPEICTaBIEHHOTO TOJX0/a, M3JIOKEHBbl B MaTepuanax Oojee yeM 20-TH OTYETOB,
METOJIMK, MPOTPaMM HCTIBITAHUN, HAYYHBIX CTAT€ M BBICTYIUICHUNW Ha MPOQPUIHHBIX
HAyYHBIX KOH(MEPCHIMIX M CHUMIO3uyMax [6-12], a KOJJIEKTHB aBTOPOB OTMEYCH
HarpajgaMu KOHKYpCOB JydimuX HaydHbIX padoT DAY «JAI'N» u ITAO «Kopmoparus
«HApkyT».

Pe3ynbTaThl MpOEKTa HCMHOJB30BAHBI B KAaueCTBE OCHOBBI MpU pa3padOTKe
IIPOEKTA OTPACIEBOrO0 HOPMATHUBHOIO JOKYMEHTA, COJEP)KAIIEr0 PEKOMEHAALMH I10
BBIMIOTHCHUIO TpeOoBanmii myHkTa 25.571 (d) ABmanmonHbIX TmpaBmi, Yacte 25, K
MPOYHOCTH ABUALIMOHHBIX KOHCTPYKIMU MpU JEUCTBUM aKyCTHUECKHUX Harpy3okK
(Meron omnpeneneHus coorBerctBuss — MOC 1. 25.571(d) AII-25), a mporpamMMHbIi
KOMIUIEKC [0 aHal3y AaKyCTUYECKOM NPOYHOCTH KOHCTPYKUUN IUIAHUPYETCS K

MPEIOCTABJIEHUIO HAa TOCYAAPCTBEHHYIO PETUCTPALIMIO porpaMmsl 1t OBM.
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