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0T FPYMOIULS, L B CEMITNHKOR

OCHOBbI
ASPOJAUHAMMKH
U AMHAMHKH IOJIETA

ANPHIKADBTA

/
I'pymonzs, B. T. OcHOBbI a3pogHAMKUKU 1

OWHAMUKH T0JIeTa ZUPWHKAOIS : yueOHOe
noco6ue / B. T. I'pymonas, H. B. CemenuunkoB. —
Mockga : MAH, 2023. — 284 c.

[IpezacTaBieHb! 001IMe CBeieHNsI O PUBHKE B3AMMO/I€MCTBUS BO3YILIHOM
Cpezbl ¥ JUPIKA0 IS, a9POCTAaTHYECKHE U a9POJHHAMHYECKHe
XapaKTEPUCTUKH AUPIDKAGJISI KIACCUYECKOM CXeMbI IIPU ABIKEHUH
BO/IN3H MOBEPXHOCTH 3€MJ/IH U BJIAJIM OT Hee. B TOM YHCJIe C YYeTOM
BpallleH1sI BUHTOB JBUTaTe/IbHOM yCTaHOBKU. PaccMoTpeHs!
TeOpeTHYeCKHe U SKCIIEPUMEHTAIbHbIE METO/bI pacyeTa
a3POAMHAMUYECKUX XapaKTepUCTUK. [1oApo6GHO paccMOTpeH BOpoC
pacyera a3poguHAMUYECKUX CHJI K MOMEHTOB MHEPLIMOHHOM TPUPO/BL.
WTPAIOLIMX UCKTIOYUTETFHO BAKHYIO POJIb B IMHAMHKE ITOJIE€TA
OUPIKa6isi. BeIBoASITCS 061IMe MPOCTPAHCTBEHHbIE YPAaBHEH U
IBWDKEHUS JUPYDKA0Isl, @ TaKKe ypaBHEHHSI TPOZAOTIBHOTO U GOKOBOTO
ABWKeHUs. M3y4aroTcst pa3inyHble BU/IbI YCTAHOBUBLIMXCS JBH)KEHUN U
COOTBETCTBYIOIME YCIOBHsI 6alaHCHPOBKH. [10poGHO paccMOTpeHbI
BOIPOCHI YCTOMYMBOCTH JBI)KEHUS U YIIPAB/ISIEMOCTH AUPMKa6iist. B
KOHIIe KQ)XJOW I'/IaBbl IPUBEJEHbI KOHTPOIbHbIE BOIIPOCHI U 33/Ia4H
PasINYHOM CJIOKHOCTH, paboTa Haj, KOTOPBIMH OyZieT CliocoGCTBOBAThH
6oJiee TTyOOKOMY OCBOEHHIO MaTepHasia YuTaTeaeM. YueGHoe mocobue
NpeAHa3HAY€eHO JJIsI CTyJeHTOB. 06YYAOIIHXCSI [0 CIIeL[HaTbHOCTH
24.05.07 Camosiete- u BeprosieToctpoeHre. OHO OyJeT MoIe3HO TaKXKe
MarvcTpaHTaM U ACIUPAHTAM, a TAK)KE HH)XKeHepaM, paboTAIINM B
Pa3IMYHBIX 00/1aCTSIX ABUACTPOEHHSI.

HYUTATb


https://e.lanbook.com/book/344018

0.0. WBAHOB, B.B. TPUMOHOB, B.B. BE[AEHEEB

W3MEPUTE/IbHBIE MPNBOPBI
B I'APOA3POANHAMMKE

WBanos, O. O. UsmepuTenbHble mpHUOOPHI B
ruapoaspoguHamuike / O.0. MBaHos, B. B.
Tpudonos, B. B. Begeneen. - Mocksa : OO0
«MAKC ITpecc». - 2023. - 36 c.

B yue6HOM Moco6MY ONMMCHIBAIOTCST IPUHIUIIBI pAOOTHI OCHOBHBIX
H3MEepPUTEbHBIX PHOOPOB, NCII0Ib3yEeMBIX IIPH ITPOBeJeHH N
9KCIEPUMEHTOB B 'MAPOaspoArHAMUKe. PaccMoTpeHbI pUOOPHI
JJ1s1 ©BMEPEeHMsI CUJIBI, CKOPOCTH, IaBJIeHUsI, PaCX0/a, CIIOCOObI
BU3ya/IM3aluy TedeHnii. Omvcanbl npuHUnnel pabotst ALITT nst
nepejavy MOKa3aHMWi IPUOOPOB B KOMITBIOTEP U OCHOBBI paGOTHI B
MporpaMmMHOM Komiuiekce LabView. /lnst cTyieHTOB, aCIMPAHTOB U
HAY4HBIX COTPYZHHUKOB B 00/1aCTH T'MAPOJUHAMUKY U
adpPOAVHAMMKHU.

HYUTATb


https://www.elibrary.ru/item.asp?id=53705686&ysclid=lmeknewrub77675558

OCHOBBI T'MAPABITHKH,
TeNMOTeXHUKH U

AIPOAMHaAMMKH

PHEEHO- METORNYSCKOR NOCOE e

Coxkosios, M. M. OcHOBBHI
TUPABINKU, TETUIOTEXHUKU U
a3POAVHAMHUKM : yueOHO-
MeToauYecKkure mocobus / M. M.

CokonoB. — Hwxuuit Hosropopg, :
HHIACY, 2022. — 50 c.

B HacTostiem yae6HO-MeTOgUYeCKOM ITOCOOUH 110
gucuuriviHe «OCHOBBI THUAPABINKY, TETUIOTEXHUKH U
A3POAVMHAMUKN» JAIOTCSI KOHKPETHbIE PEKOMEH/IaLi 1
yYaLAMCs AJIs1 OCBOEHUsI, KaK OCHOBHOTO, TaK U
JOTIOJTHUTETPHOTO MaTepyaJia AVCLUIUINHBI,
CII0COOCTBYIOIIVE TOCTHKEHHIO 1ie/iei, 0003HaYeHHbIX B
y4e6HOi1 mporpamme gucuuruinHbl. Lleas yueGHO-
MEeTOANYECKOTO ITOCOOHSI - 3TO MOMOILH B IIOATOTOBKE K
JIEKITMOHHBIM M PAKTUYE€CKUM 3aHSTHSIM.
[IpennasuaveHo obyyatommmcst B HHIACY crynentam
cpezpHero npodeccroHaTbHOrO 00pa30BaHUS AJIsT
MOJATOTOBKH K JIEKIIMOHHBIM U MPAKTUYECKUM 3aHSATHSIM
1o avicuuIuinHe « OCHOBBI I'MIPAaBIUKU, TEIUIOTEXHUKH U
A9POJMHAMUKW» MO HAIIPABJIE€HUIO TOATOTOBKHU 08.02.08
MoHTaXX U SKCIUTyaTanusi 000pyZ0BaHMS Y CUCTEM
ra30CHa0XeHMSI.

YUTATH


https://e.lanbook.com/book/342629?category=43744&ysclid=lm7p42jwp2502771618

——

OcHOBbBI a3pOAMHAMUKN U JUHAMUKU
TOJIeTa JIeTaTeTbHBIX AIIAPATOB : y4YeOHOe
nmoco6wue : B 2 yacTsx / B. . Tumodees, A.
- [1. KoBanes, C. I. bypayuxkuii, H. A.
= & OBunHHMKOBa. — CaHkT-ITeTepGypr :

"

s

0CHOBbI A3POAMHAMMKM ['VAII, 2021 — YacTs 1 : OCHOBBI
a3POAVMHAMMKUA — 2021. — 195 C.
HW3/10)KEHBI OCHOBBI A9POJMHAMUKY (TMAPOra3oJMHAMUKHN) —
A E T AT E A b H bl x A n " A P ATO B KOMIUIEKCHOY Hay9HOW AWCLUIUIAHBI, IIPeACTABIISIONei co60M paszmen
MeXaHUKH crutomHbix cpes (MCC), usyvaroueii paBHOBECHE U ABHKEHUE
ra3000pasHbIX Cpej, a TAKKe UX MeXaHN4YeCKoe BO3AeHCTBHe Ha
MOTPY)KEHHBIE B HUX TBEpAbIE TeJia. ASPOJUHAMUKA HaPsAY C AMHAMUKON
oJIeTa SIBJISIeTCSl TEOPETUYeCKOi OCHOBOM aBUAlIMM M PaKeTHOH
TEXHUKH. Y4eOHbII1 MaTepHaJl IPe/CTaB/IeH B yL0OHOM /sl BOCIIPUSITHS
obyJaromumucs (CTyZeHTaMu) BUe, COYETAIOIMM B cebe OnrcaHue
MEXaHWU3MOB MPOTEKALIMX GUBNIECKHUX POLIECCOB, UX
($opmManM3oBaHHOE NMpeJCTaBIeHHE B BUJE PACYETHBIX COOTHOLIEHNH
(dbopmyn); rpadmueckyro YacTh B BUjie PHUCYHKOB, HITIOCTPUPYIOLINX
OCHOBHBI€E 3aKOHBI a9POANHAMUKY (TUAPOrasoANHAMUKI) JO3BYKOBBIX M
CBEPX3BYKOBBIX CKOPOCTEH, TEOPHIO TOrPAHUYHOIO CJIOS U PSLI, APYTHX
CIlenyanbHbIX BOMPOCOB. [IpeHasHaYeHO /151 MOArOTOBKY GaKalaBpoB,
CIIELMA/IVCTOB ¥ MarucTPOB B 06/1aCTH SKCIUTyaTalK M YIIPAB/IEHVsI
AdPOKOCMUYECKVIMH CHCTEMaMU, KOTOPbIE PEATUSYIOTCS B PAMKaX TaKHX
y4e6HBIX AUCUUIUINH, KaK «ADpPOANHAMHKA», «['MaporasosriHaMrKa»,
«AspoauHamuKa (TIpUKIagHast)», «ADPOANHAMUKA U KOHCTPYKLUS

JIETAaTE/IbHBIX aIlllapaToOB», <<,Z[I/IHaMI/IKa ImojieTa», «ABPOMeXaHI/IKa»,
«I‘I/I,ELpaBJII/IKa», «ABI/IaI.[I/IOHHLIe U KOCMHUYE€CKHE CUCTEMbBI»

HYUTATb



https://e.lanbook.com/book/341099

Tumodgees B. 1., KoBanes A.
M., bypnyukun C. I,
OBYMHHKMKOBaA H. A,, Ty3un E.

A.

OcHOBbI a3pogUHaMUKU U
OWHAMUWKU noJsieTta: B 2 4. Y.
2: AapoguHaMu4yeckue
XapaKTEPUCTUKU TeN
pa3nn4yHon ¢opmbl

OCHOBBI A3POAMHAMHUKU U JTUHAMUKH
moJieTa : yueOHoOe mocobue : B 2 yacTsx / B.
1. Tumodees, A. I'1. KoBasnes, C. I.
Bypayukuii [u ap.|. — Caukr-IletepOypr :
I'YAII, 2022 — YacTb 2 :
AspoarHaMHUYeCKre XapaKTePUCTHUKHU TeT
Pa3IuIHON POPMBI — 2022. — 195 C.

W3/10)KeHbI TEOPETUYECKHE OCHOBBI A3POJUHAMUKH, A TAK)Ke KOHLIEIIHH,
He0OXOJUMbIe JJisi IOHUMAHWS MEXaHU3MOB BO3HUKHOBEHWMSI TTOHEMHOM CHIIBI
¥ CHJIBI CONTPOTHBIIEHHSI TP PA3/IMYHBIX CKOPOCTSIX I0JIETA, BK/II0Yast TeYeHHUST
C YOApHBIMU BOJHaMU. BHMMaHue ye/leHO a3poJUHAMUYeCKUM
XapaKTepUCTHKAM KpbLIa MPH IOJIeTe Ha MaJIbIX, OOJIBIINX U TUIIE€P3BYKOBbBIX
CKOPOCTsX. Y4eOHbIN MaTepyat MpeCTaBIeH B yL0OHOM JJist BOCTIPUSITHS
oOydaromumMucst (CTyZieHTaMu) BUje, COYeTAOIIEM B cebe OMUcaHue
MEXaHU3MOB MPOTEKAUINX PUBHUECKIX IPOLEeCCOB, UX GOpMaTH30BaHHOE
NpeJCTaB/IeHre B BUE PACYETHBIX COOTHOLIeHMH (popmy), U rpaduyeckyio
YacTh B BUJE PUCYHKOB, WJUTIOCTPUPYIOIIMX OCHOBHBIE 3aKOHbI a3POAMHAMUKH
J03BYKOBBIX, CBEPX3BYKOBBIX U THIIEP3BYKOBBIX CKOPOCTEM, TEOPHIO
TIOTPAaHUYHOTO CJIOS U Psif, APYIHX CIelalbHbIX BONpocoB. [IpegHa3zHayeHo
JJIs1 TIOATOTOBKY OaKa/IaBPOB, CIEL[MA/TMCTOB M MAarkCTPOB B 06/1aCTH
SKCIUIyaTallWi U yIPaBIeHUS adPOKOCMUYECKUMH CUCTEMAMH, KOTOPbIe
PeaIM3yIoTCsl B pAMKax TaKUX YIeOHbIX JUCIIUIUINH, KaK «A3pOJUHAMUKA U
JUHAMHKa M0JIeTa», «A3pOMeXaHHMKa», «A3pOJUHAMUKA (IPUK/IagHASA)»,
«A3poJVHaMUKa Y KOHCTPYKLWS JIeTaTeIbHBIX allllapaToB»,
«['uaporasoguHamMuKa», «IUaApaBIruKa», «ABUALMOHHbIE U KOCMHYECKHe
cUCTeMbI». MoXeT ObITh I0JIE3HO IHNPOKOMY KPYTY CIIeLIMaIHCTOB,
3aHUMAIOLIMXCS TPOEKTHO-KOHCTPYKTOPCKOM ZesiTeTbHOCTHIO B 06/1aCTH
Pa3pabOTKH M SKCIUTYyaTAl[MHU JIETATE/IbHBIX allllAPAaTOB Pa3TMYHOTO
Ha3HAYeHMU s

HUUTATDH


https://e.lanbook.com/book/341099?category=931&ysclid=lm92g162j9235726232

—

=

R ButkoBckas, P. ®. AsporuapoarHaMuka u

AR ARSO Ter/IOMacCcoOOMeH HAaCaZOYHBIX AllIapaToB :
- F moHorpadws / P. . Burkosckas, A. C.

i b et bl o [IymrHos, C. [lIuakyHac. — CaHKT-

[leTrepOypr : J/lanb, 2022. — 288 c.

Aa PO FMAP OAM HAM M KA Konounsie aIlIlapaThl HACAZOYHOTO TUIIA IMTHUPOKO HCIIO/Ib3YIOTCA B

XMMHAYECKON TEXHOJIOTMH, B SHEPIreTUYECKOM U APYTHUX OTPACIAX

N TENAOMACCOOBMEH MPOMBIUICHHOCTH TIpH OCYLIECTBICHHH NPOLICCCOB KaTA/H3a,

aZicopOuyy, peKTHOUKALUHN AJISI CHCTEM a3 — TBEPOE TEJIO, a TAKKE
H AC AAOLI HbIX AlTAP ATO B YUJKOCTh — TBepaoe Teso. Hactosiuas MoHorpadus nocesieHa
aKTya/IbHBIM BOIIPOCaM TEOPUH W MPAKTUKH I'UAPOJUHAMUYIECKOTO
MO/Ie/TIPOBaHMS HAaCaIOYHBIX allIapaTOB Ha OCHOBE UCC/IeOBaHUS
rUAPOAMHAMUYECKUX ¥ MAaCCOOOMEHHBIX XapaKTepUCTHK. B
MOHOTpaduy 06Cy>KAAIOTCS ONMBITHBIE IAHHBIE T10 MOJISIM CKOPOCTei B
TENIOMacCOOOMEHHBIX alilapaTax C HeperysipHOM U pery/sipHOM
HaCaJKOW Pa3IMYHOrO THUIA, padpaboraHHble Ha Kaperpe ITAXT
MoCKOBCKOr0 MHCTUTYTa XUMHUYECKOTr0 MalIMHOCTpoeHus um. JI. 1.
Kocranzosa, MamrHocTpouTenbHOro yHuBepcurera U CaHKT-
[TeTepOyprcKoro rocyAapcTBeHHOTO YHHUBEPCUTETA IIPOMBILIIEHHBIX
TEeXHOJIOTUH U Au3aitHa. [IpUBOASITCS UCXOAHbIE YPaBHEHUS IS
[IPOrHO3MPOBaHUS MPOQHIS CKOPOCTEH B aIlllapaTHBIX C HACASKOM
KOJIbLIeBOM (pOPMBI, MO/Ty4eHHbIe B JINTOBCKOM 3HEPreTHYECKOM
MHCTUTYTe, JINTOBCKO# akagemun Hayk (r. KayHac). Kuura
MpeJHa3HaY€eHa /s CIIeIIUaINCTOB 0 XMMUYeCKOil TEXHOIOTHH,
WH)XEHEPHOM 3all{Te OKPY)XAoIel cpesbl, 06/1afal0LIMX 3HAHUSIMH B
06/1acTH MPOMBIIIEHHOM a3pOrUPOANHAMUKY, BBICLUIEN MATEMATHKH.
Mosnorpadusi MOXKeT ObITH II0JI€3HA AJISi MAarICTPAHTOB 1 GAKaJIaBPOB,
00Y4aloIMXCsI [0 HAMPABIEHUSAM «XHUMHYECKasi TEXHOJIOTHSI»,
«TexHocdepHast 6€30MaCHOCTD», «DKOJIOTHSI U IIPHUPOZOTIOTb30BaHHEY,
JJIsI aCIIMPAHTOB 10 HampasieHusM «Hayku o 3emie», «TexHochepHast
6€e30IacHOCTh U IIPUPOA00OYCTPONCTBO», «XUMHUYECKHE TEXHOTOTHUH».

HYUTATb



https://e.lanbook.com/book/206951?category=2462&ysclid=lm7pgpg3w7123672069

AIRIMIORC I ANETATYT TPANMIAMCEON ARALIs
P TTIADMOC O MAMSANA ABVALI B 7 EYTALSA

AJPORVMHAMMEA CANORETOB
FPARCAHCEXON AURALMKMK

Fowa'd Nin'dam

——

—— p——

A>3pOArHaMUKa CaMOJIeTOB IPaXKAaHCKOU
aBUAIMM : yueOHOe TocoOue / COCTaBUTE U
E. H. KoBpmwxknbix, A. H. Mupomus. —
YnbsinoBcK : YU T'A, 2021. — 147 c.

W3n0)xeHbI TEOpeTHYECKYe OCHOBBI a9POJAMHAMUKU U
JUHAMMKHU IT0JIeTa CAMOJIeTOB IPYKJAHCKOM aBUALIUH.
PaccmoTpeHb! OCHOBHBIE MOHSITUS JBIDKYLIENCs Cpefibl,
BO3HUKHOBEHHE adPOAMHAMUYECKUX CHUJI,
adpOAMHAMUYECKHE 1 JIETHbIE XapaKTePHUCTHUKY CAMOJIeTa,
OCHOBHBI€ 3TAIIbI [T0JIeTa, XaPaKTePUCTHUKU YCTOMYHNBOCTH U
YIIPaB/AsieMOCTH, BAUSHIE Ha HUX 9KCIUTyaTallMOHHBIX
¢dakTopoB. PazpaboTaHo B COOTBETCTBHU C OCHOBHOM
006pa3oBareIbHOM MPOrPAMMO HATPaB/IEHUS MOATOTOBKU
25.05.05 JKCIUTyaTalMsi BO3AYIIHBIX CyZI0B U OPTaHU3ALIUS
BO3ZYIIHOTO ABYDKEHUS, ClIelIMa/TN3a U 25.05.05_02 —
Opranu3zanys BO3IyIIHOTO JBIKeHUs. PekomeH10BaHO
00y9aroMMCst JAHHOM CITeI[MaTU3aLI|H.

YUTATb


https://e.lanbook.com/book/216455?ysclid=lm7oramow5297002605

A AMORCATR 11K TRTY T (PARTANORTNY Anps e 71a00PaTOPHBIN MPAKTHUKYM : METOAUYECKHEe

AR CAAAROO MATCEA RS ARG A M & 1T AYTAIRS

i cuAiaoro M —— peKOMEH,ZLaI_[I/II/I |/ coctaButenu /1. B.
- H [u 1p.]. — YaesHoBCK : YU TA,

K/ie PeKOMeH/IALIH 110
DHBIX paborT. [To kaxxzpoit
ASPOUTIEANUER A M OMAMIKA HOSETA Be/IeHbI KPATKHUE

DAL LTI T AR A S OITnCaHue
OBOK HJIM KOMIIBIOTEPHBIX

sT BBITIOJTHEHUST
TOK MX BBITTOJTHEHUS U

BKe M1 0QOPMJIEHHIO OTYeTa.
¢ PesepanbHBIMU

IapTaMH U paboyeit
CLIMTIINHBI «A3POAMHAMHKA
PaKTHKyM IIpeiHa3HaueH J1Jist
ITXCSI TTO CIIELUATbHOCTH
BO3YLIHBIX CYZIOB ¥ OPraHU3aLysI

0 AIBYDKEHUST», CIIeLIMATN3AIMHY 25.05.05_01
— OpraHu3sanyisi IeTHO# paboThI U IO HAMPABIEHUIO
MOITOTOBKY OaKalaBPOB «A3pPOHABUTALMSI», TPOPUIIH
1. JleTHast 3KCIUTyaTalysi FPOKIAHCKUX BO3IYLIHBIX

CYZLOB.

YUTATb


https://e.lanbook.com/book/162523?category=931&ysclid=lm7ofyyhcf917156793

Ha3a\po& A. B. DxcneprMeHTaIbHAs
Ha3a POB 4. B. a’poJvHAMUKA : yueOHoe rmocobue / /1. B.
HUKUTHH A. H. Hazapos, A. H. HukutuH, E. B. TapacoBa. —

Ta paCOBa EB Camapa : Camapckuii yHUBEPCUTET, 2020. —
176 C.

Hpe,I[CTaBJIeHBI BOIIPOCHI, CBA3aHHbIE C
IKCIIEpPUMEHTA/IBHBIMHU UCCTIENOBAHUSIMU B obGsacTu
AIPOJUHaAMUKHU. ,Z[aHbI OCHOBbI TEOPpHUHU HO,Z[O6I/I$I, OITMCaHbI
IKCIIEpPUMEHTA/IbHbIE METOOUKHU U CPEACTBA U3MEPEHUS,

9 KCne p"M eHTalIbHanA METOJbI OTNpeZie/IEHNsI MOTPEITHOCTH U 06PaboOTKU
as m n"Ha MUKa pe3y/IbTaToB uaMepeHuil. [IpuBogsaTCs TeopeTHyecKre

MaTepHaibl, KaCAIHecs 1ab0paTOPHOTO MPAKTUKYMA,
BXOZSIIIEro B MPOrpaMMy AVCIUTUTUHBI «A3POAMHAMHKA».
CocTaB/ieHO Ha OCHOBe 6O/IBLIOTO KOTMYeCTBa
myO/IMKanuii, MOHOrpaduii 1 y1eOHUKOB,
OTyO/IMKOBaHHBIX 3a MocienHue aecsatrnetusi. Cucok
paboT mprBeieH B KOHIlEe TeKcTa. Kpome Toro, BK/IIO4YeHbI
cOOCTBeHHbIE Pe3y/IbTaThl AaBTOPOB, MOTyY€eHHbIE B
Camapckom yHuBepcurete. [IpegHasHaueHo ast
00Yy4aroIMXCsi 0 OCHOBHBIM 006pa3oBaTeIbHbIM
IIPOTPaMMaM BBICIIEr0 0OPa30BAHUSI IO HATIPABIEHUSM
MOATOTOBKH 24.03.04 ABUaCTpoeHue, 25.03.01
TexHr4YecKast SKCIUTyaTalLvsi IeTaTeTbHbIX allllapaToB U
JBUTATe/Iei U CelaabHOCTH 24.05.07 CaMonéTo- u
BEPTOJIETOCTPOEHHUE.

HUUTATb


https://e.lanbook.com/book/188894

Haszapos, [I. B. AspognHamuika
JIeTaTeIbHOTO alapaTa BOIM3U 3eMJIU :

NI TR TID BLAY KN HE SLAURIT O DR A MBS POCCHNC KO @i AL

CEIEPFAIDINE NOCY IIARCTRENEOE ADTOHDMDOE

ORPATIBATEIIROE YHMATEINE DROCTIETD Oo, IAIELN
WCANARC KO AL LA T S0 COR 00N TEIRC KM
SHEGUNHTET IVENHH AEASEMOKA CJL KOFOCE A
WCAMANSHE YHHREN HIET

JB. HA3APOB

ADPOJUHAMHUKA
JETATEJIBHOI'O ATTITAPATA
BbBJIM3H 3EMJIH

"ll')mlmll PSR- N LLITE RO Lot )v.vq'\uu:n-
ITCYTIPCTIIINEIO ARTUAIAIATTD DOPEASETEIL MU YWERKR azero
sdpawaning oCamapoant sarrLnanal (TSPt "
purreporTer paene axaneaes CIL Koposesss n cnwctme ywisoro
seooden L l“)‘ﬂ.luml BRI L) llm’.ﬂxlll- LRalal bt U]
TEeT COROURERIS B0 CEREOEEN 0N . 2E0V M4
Amsacipocms, 1303501 Tenmrscosm  ecmmyerd FETETR A
Zmmxaves @ ssurzoes® o comssmassecry M 207 Cascacto- u
EPTESETUCTPOG NS

CAMAPA
Hausrenacrm Casspsooro ymmepen o
019

yde6Hoe roco6ue / /I. B. Hazapos. —
Camapa : Camapckuii yHUBEPCHUTET, 2019.
— 120 C.

B 1aHHOM ITOCOOMM paccCMOTpEH BOMPOC BJIMSIHUS SKpaHa Ha
adpOAMHAMMUYeCKHe XapaKTePUCTUKHU JIeTaTeIbHOTO
amnmapara. PaccMoTpeHbI OCHOBHBIE 0COOEHHOCTH
ad3pPOAMHAMNYECKOTr0 MPOeKTUPOBAHUS DKPAaHOII/IaHa,
IpeJiCTaB/IeHbl pEKOMEHJAIVH 110 BBIOGOPY ero
aspoAnHaMu4ecKkou cxeMsl. [IpuBeseH npumep
WH)XEHePHOI'0 pacyeTa adpoANHAMUYeCKUX XapaKTepPUCTHUK
JIeTaTe/IbHOTO allapara B6/IM3u sKpaHa. [IpegHasHaveHO
JJIs1 CTYIEHTOB OOYHaIOMINXCsI TI0 HATPaBIeHUSIM MIOATOTOBKH
«ABuacrpoeHue», «CaMoIETO- U BepTOJIETOCTPOEHUEY.
[TogroroByieHo Ha Kadespe KOHCTPYKIMH M TPOEKTHUPOBAHUS
JleTaTe/IbHBIX aNIapaToB.

YUTATD


https://e.lanbook.com/book/148584?ysclid=lm7ox69um327726430

C. 1. Kocavescxmi, A B. Akaoprim,
A A, Bovaopesxo, A B Kavwom

A3pOAMHOMMUKA
U AMHOMMUKQ NOAETa
AErKmMx CaOMOAETOB

KocaueBckuii, C. I. AspoarHamMuika u
AWHAMUKA TI0JIeTA IeTKHUX CaMOJIETOB :
yue6Hoe ocooue / C. I. KocaueBckuii
; moa, peaakuei C. I. KocaueBckoro.
— YabsinoBck : YU TA, 2019. — 240 c.

PaccMoTpeHbI OCHOBHBIE MOJIOKEHUSI a9POAMHAMMUKHU U
IWHAMMKH I10JIETA, MO3BOJISIOIIHE 000CHOBATH
PEeKOMEeHJAIH IO JIETHOM SKCIUTyaTalluy JIETKUX
CaMOJIETOB Ha Pa3/IMYHbBIX peXxuMax nosieta. ComepykaHue
y4€eOHOr0 MOCcoOwst OXBAaThIBAET BOITPOCHI ADPOAUHAMHUKHI
Y AUHAMUKU TI0/IETa JIETKUX OJHOMOTOPHBIX CAMOJIETOB.
Pa3paboTaHo B COOTBETCTBUM C TPEOOBAaHUSAMU
®eepabHBIX FOCYAAPCTBEHHBIX 00pa30BaTETbHBIX
CTaHJAPTOB, paboyeii mporpaMmMoii yueOHOM
JUCLHUIUIMHBI «A3pOJIUHAMUKA U JUHAMMKa MojIeTa» 1
dbenepabHBIMU ABUALIMOHHBIMH [TPABUJIAMHU, 110
KOTOpbIM B Poccuiickoii Pesepaiiiv OCy1eCTBISIETCS
MOJrOTOBKA MHUIOTOB IPAYXKAAHCKOM aBUALUH.
[IpeaHa3HavyeHO J151 KYPCAaHTOB U CTYyJeHTOB 3a04HOU
dbopMBbI 00YUEHWUS CITeIMATbHOCTH « DKCIUTyaTal[Hst
BO3JYLIHBIX CYZIOB U OPTraHU3aLMsI BO3LYIIHOTO
IBIDKEHUS» CIIelfuaan3anus 25.05.05_01 — OpraHusanus
JIETHOM PabOThI M HATIPAB/IEHUS IOATOTOBKU «A3POHAB

HUTATb


https://e.lanbook.com/book/162522?category=931&ysclid=lm922u9qnn949369097

[onyGes, E.A., K. B., JI. A. . — 3-e
usg., ucnp. — Mocksa : MI'TY um.
baymaHa, 2017. — 607 C.

ADOPO

H310)xeHpI TeOpeTHYeCKHe U MPUKJIa/IHbIe BOTIPOCHI
A M H A M M K A COBpeMEHHOM aspoguHaMuKu. [IprBeeHb! cBeleHs U3
KMHEeMaTUKHU U IMHAMUKY ra30B; JAHbl OCHOBHbIE ypaBHeHUsI
A9POAUHAMUKHY, AHATUTUIECKHE 1 YK C/IeHHbIe MeTOABI pacyeTa
BHUXPEeBBIX, TOTEHIIUA/IbHBIX, TUIOCKUX, IIPOCTPAaHCTBEHHBIX U
BSI3KMX TEUEHUH, a TAKOKe MeTO/Ibl pacyeTa TeYeHUi rasa u
CHJIOBOTO BO3/IeCTBHS BO3JYIIHOM Cpe/ibl Ha JIBIKYLIHeCs
N Tesna. PaccMOTpeHbI TeOpHUH CKa4KOB YIUIOTHEHHS;
N\ M309HTPONMUYECKHX, OTPBIBHBIX T€UeHU; TOTPaHUYHOTO C/IOS.
[TpezioXxeHb! IpaKTUYeCKUe 3aa4HU 10 OIIpe/ie/IeHUI0
a3pOAMHAMHUYECKHUX XapaKTePUCTHK JIeTaTeIbHBIX allllapaToB U
WX 37IeMEHTOB, JaHbI IOHSTHS TNCTePe3UCHBIX U
HeCTaIlIOHAPHBIX SIBJIEHNI B a9pOJHAMUKe, TIPeJiCTaB/IeHbI
METOZbI SKCIIePUMEHTAIbHOTO MO/Ie/IMPOBAHMS IIPOLIeCCOB
o0TeKaHMs U MCCIe0BaHus CTPYKTYp. Bo BTopom n3ganuu
(mepBoe 2010 r.) FO6GABIEHBI MATEPHAJIBI [TO METOAAM
BBIYMC/IEHUI U PUBUIECKOTO HCCIe0BaHHS TOTOKOB B
aspoavHamuke. Cogep)xaHre yueGHHKA COOTBETCTBYET Kypcam
- JIEKIIMH, KoTopble aBTOpbI yuTaoT B MI'TY nm. H. B. baymana.
151 cTy e HTOB TeXHUYeCKUX YHUBEPCUTETOB, C/ylIaTeseit
BOEHHBIX aKaJIleMHH, a TakKe aCIIMPAaHTOB, HH)K€HEPOB U
f@f’f‘ﬁ'-' TR Hay4YHbIX PAGOTHUKOB, CTIELUA/TM3UPYOLIMXCS B 06/1aCTH
PaKeTHO-KOCMUYeCKOH TeXHUKH.

HUTATb


https://e.lanbook.com/book/106260

M repcrso ofpa oaaims » iy Poconbooe i hewpaimn
DORPAIMIOE TO0) PCTRCAIISC Sasectine

OO0 BT FNPATRNIN 0 OTPOnI e
ol peninypeonh recy apersenndh saperTeTe

C.B, Fewn, 8 8B Xowapor, EB. Ocscn

HNEP3BYKOBAA ADPOIMHAMHKA

Vuobeme mocote

Pesmmauponamg  yyenud  comeTial  (ERPASANTD  TOSATEDSTREININ D
Oauisc e OfpueITCIMMOIg  AVPCRISIIE  ICRICI0  0OPa kI
VOOl POORHE  POCYINPCTREHINAE  AIPCHTOT U OJANIIGe 50
ﬂ;”‘:”l“mﬁ| IPaIpaVwE e O‘illilunll LLANEE R EE o LR i)l iy
Do OTORaN 2400 0] Pascnide soomiocsond & soc s Mg

Openiapi
am?

besnosg, C. B. [unep3BykoBas
adpoArHaMUKa : yaeO6HOoe mocobue / C.
B. benos, f. B. Kougpos, E. B. Ocunos.
— Openoypr : OI'Y, 2017. — 133 C.

B yse6HOM 1TOCOOMM pacCMOTPEHbI OCHOBHbBIE
aCIeKThI TUITEP3BYKOBOM a3pOAMHAMUKHI
JIeTaTeIbHbIX anmaparoB. [IpeacTaBieHb
TeopeTuYecKrie OCHOBbI HMH)KEHEPHbBIX PACYETOB
adPOAMHAMHYECKHUX U TETIIOBBIX XaPaKTEPHUCTHUK.
YdeOGHOe mocobue nmpegHa3HAYEHO JJIsT
00YHaIOUIVXCsI IO HAMPABIEHUIO MOTOTOBKHU
24.04.01 PakeTHBbIe KOMTIJIEKCHI 1 KOCMOHABTHUKA.
YdeOHOe TocoOre MOATOTOB/IEHO B PAMKaX MPOEKTa
10 COBEPIIEHCTBOBAHUIO COJI€P)KaHUS U TEXHOJIOT U
11eJIeBOT0 OOYYEeHUs CTYZE€HTOB B UHTEpPecax
OpraHU3aI1i 000POHHO-TIPOMBIIIIEHHOTO
xomruiekca («Hosbre kagpbt OTTK-2016»)

YUHUTATb


https://e.lanbook.com/book/110614?category_pk=931&ysclid=lm8vfutnxa346358118

2o n

AvHaMuKa
noaeta

HabpaHtbie paborn

Yamaeirun, C. A. IlnHamuka nonera.
N36pannsbie paboTer / C. A.
Yanneiruda. — M. : I3paTenbcTBO
[Opaiirt, 2017. — 268 c. — Cepus :
AHTOIOTHS MBICJIH.

B KHure npencTaBieHbl n30paHHbie pa6oTel C. A.
YanpiruHa no Teopuu Kpbuta: «O gaBrneHUU
IJIOCKOIIApaJ/I/Ie/IBHOTO MOTOKA Ha perpaxjarouye Tena»,
«Pe3ynpTaThl TEOpeTHUYeCKHUX UCC/IeJOBAHUN O BM)KeHUH
a’poIIaHOB», «K 0011eit Teopuu Kpbila MOHOTUTaHA», «O
BJ/IUSTHUM IJIOCKOIapaJ/lJIe/IbHOTO IIOTOKA BO3yXa Ha
ABIDKyIleecsi B HeM LMJIMHIpUYecKoe Kpbpuio», «Teopust
pelIeT4aToro Kpbia», «CxeMaThu4eckast TeOpysi pa3pe3Horo
Kpbl/Ia asporutaHa». Paborer C. A. YarnisirnHa B TeueHue
J0JITOTO BpeMeHM ObLI BEXaMH, 10 KOTOPBIM Pa3BUBaIaCh
adpOJMHAMHKKA, MHOTHE X Pe3y/IbTaThl JABHO BOLLIU B
MPAaKTHUKY KaK OCHOBA TeOPUH Kpbla.

q91LeLVh


https://www.elibrary.ru/item.asp?id=41277519

M.b. ®nek, H0.b. Py6uyos

BBEAEHUE B UHXXEHEPHYIO
AEATENBHOCTD

Pocros-=a-Jony
2017

®nek, M. b. BBegeHue B MH)XKeHepHYIO
IesiTeTbHOCTD : yaeOHoe mocobue / M. b.
®nek, 0. b. Py6110B. — PocToB-Ha-/lony :
Houckou I'TY, 2017. — 179 C.

PaccmoTpeHb! 0CHOBHBIE BU/Ibl MH)XX€HEPHOM J1esITe/IbHOCTH;
MeCTO MPOEKTHO-KOHCTPYKTOPCKOW ¥ TPOU3BO/ICTBEHHO-
TEXHOJIOIMYeCKOU AesiTeIbHOCTY IPH CO3/JaHUHM aBUAaLIMOHHOMN
TEXHUKH, a TAKOKe UCTOPHUS BO3yXOIJIaBaHWUsI, IPUHIIUTIIBI
I0JIeTa ¥ OCHOBBI a9POAMHAMUKHY, OOIIIVie CBe/IeHMUS O
KOHCTPYKIIMU BepTOJIeTa, OCHOBHbIE TPUHIUIIbI OPTaHU3aLUU
TIPOM3BOAICTBA JIETATE/IbHBIX AIIIIAPaTOB, 0COOEHHOCTH
TEXHOJIOTMU U3TrOTOB/IeHNs BepToneToB. [ [pegHasHaveHo a1
HOATOTOBKY OaKa/IaBPOB HAMPAaB/IEHUS 24.03.04 ABHAaCTpOeH e
1o npoguo «BepronerocTpoenne». MoxkeT ObITH MTOJIE3HBIM B
CUCTeMe JOTIOTHUTETBHOTO 00pa30BaHMsI MH)XeHEePHO-
TeXHUYeCKNX PAOOTHUKOB CEPUITHBIX aBUALIMOHHBIX
MpeAnpUATHIA

HYUTATb


https://e.lanbook.com/book/238214

AL OBYXOBCKHUN

ASPOANHAMMUKA
BO3AYIIHOIO BUHTA

@MAKVIBLTET JETATEJbHBIX AIIITAPATOB

O6yxoBckuii, A. /. AspogrHammKa
BO3JYIIHOTO BUHTA : yueOHOe mocobue /
A. I. OOyXOBCKMi1. — 2-€ U3z, —
HoBocubupck : HI'TY, 2016. — 8o c.

PaccmoTpeHbl OCHOBHbBIE TIOHSTHS a3POJUHAMUKH
BO3/YIIHOTO BUHTA M KPATKO M3JI0)KEHbI TEOPUH
M30/IMPOBAHHOIO 3/IEMEHTA JIOTIACTH, UeaTbHbBIX
mporesuiepa u BUHTa, teopun CabunuHa-tOpbesa u
JKyxoBckoro. Onmcansl sKCriepUMeHTa/IbHbIe
METO/bI MCC/efoBaHmiA. [laHbl pEKOMEeHIALIUH IO
MoA00PY BUHTA K JIeTaTe/IbHOMY aIapary U IO ero
KOMIIOHOBKeE. B 1p vio)xeHnu cofepxaTcst
HE0OXOIMMbIe METOZUIEeCKIEe MaTePUAITBI ISt
71a60PaTOPHO¥M PabOTHI « DKCIIEPUMEHTATbHOE
oIpefie/IeHVe XapaKTePUCTHUK BO3/YLIHBIX BHHTOBY.
Y4ebHOe ocobue mpegHa3HAYEHO AJisl CTYAeHTOB [V
Kypca $aky/bTeTa jeTaTe/IbHbIX alapaToB
HaIpaB/IeHUsI «ABHUA- 1 PAaKETOCTPOEHUE»,
u3ydaux Kypc «['mapoaspogunnamMuka
JIOTIATOYHBIX MAIIWH ¥ BO3/AYIIHBIX BUHTOB». Kpome
TOTO, OHO MOXXET OBITh IT0JIE3HO ITPU KYPCOBOM U
OUTUIOMHOM MIPOEKTUPOBAHUU.

HYUTATb


читать

ANEKCAHIP OBYXOBCKUMW,
CEPTEW CANEHKO

JIMHAMAKA
MONETA. YACTD 1.
TPAEKTOPWK
JIETATE/IbHBIX
ANMAPATOB

Canenko, C. /I. luHaMMKa I0/I€eTa :
yue6Hoe mocooue / C. [I. Canenxo, A. /1.
O6yxoBckuii. — HoBocubupck : HI'TY,
2014 — Yactsp 1 : Tpaekropun
JieTaTeIbHbIX allllapaToB — 2014. — 140 C.

B ocHOBe KHUTH /Ie)XaT KJIacCUYecKrue MOHOTpaduH Mo AMHAMHUKE MoJieTa
N.B. Ocrocnasckoro, U.B. CtpaxeBoii, A.®. boukapesa, A.M. MxurapsiHa,
I'.C. BrouireHca, ajanTUpoBaHHbIE K OTHOCUTEIBHO HEOOIBIIOMY 00beMY
y4eOHO Harpy3KH, a TAK)Ke 35-IETHUH OIBIT YTeHHs Kypca «IuHaMuKa
nosiera» Ha PJIA HI'TY npodeccopom C.Jl. Canenko. M3naraercs
TeOpeTUYeCKU MaTepyasl NepBOi YacTH Kypca, MOCBSLeHHON N3Y4eHUIO
TPaeKTOPHI MOJIeTa JIeTaTeIbHBIX aIapaToB. PaboTa cocTonT U3 7 r1aB U
HMpPUJIOXKeHUs. PaccMaTpyBaloTCs ypaBHEHUS IBYDKEHMSI CaMOJIeTa,
CHCTEMBI OCeii KOOPJMHAT, METO/IbI PacYeTa TPAEKTOPHIA, HAGOP BHICOTHI,
TOPU30HTA/IBHBIN ITOJIET, CHIDKEHHE, ONITUMAa/IbHbIE PEXXUMBI ITOJIeTa Ha
JAIbHOCTh, MAHEBPEHHOCTh CaMOJIETA, B3/IET U ITOCA/KA, CIIOCOObI
yMeHbIlIeH!sI B3/IETHOU U MOcafouyHoU auctaHuuii. Kaxzgas riasa
COZIepXXUAT KOHTPOJIbHBIE BONPOCHI AJIs1 3aKpeIUIeHs TPOHeHHOT O
MaTepuaia. [locobue npegHasHaveno ais crygenTos I, IV kypcos ®JIA
HalpaB/ieHN# «ba/ummcTika ¥ ruipoaspogrHaMUKa», «ABHACTPOEHHUE»,
«TexHuYecKas sSKCIUTyaTallys JIeTaTeIbHBIX AlllIapaTOB U ABUTATe1eH»,
M3y4aloLInX Kypchl «/lMHaMIKa rmojeTa» U «A3poruzpora3ofiHaMHKa».
Kpome Toro, nocobvie MoXxeT OBITB ITOJIE3HO P KYPCOBOM U AUTUIOMHOM
MIPOEKTHPOBaHUH.

HUTATb


https://e.lanbook.com/book/310610

Canenxo, C. /I. luHaMuKa Io1eTa :
yaeoHoe mocobue / C. /I. Canenko, A. /1.
O6yxoBckuit. — HoBocubupck : HI'TY,
[6. r.]. — YacTs 2 : YeToiiuuBocTs 1
YIIPaBJ/IsiEMOCTD JIeTa-TeTbHbIX

ﬂMHAMMKA "U"ETA arrnapaTroB — 2015. — 128 C.

LIACTb 2. B ocHOBe KHUTU J1eXXaT KjlacChu4ecKue
MOHOTpaduH 1Mo JUHaMUKe 1o-jeta H.B.

VCTURl‘IMBUBTb M Ocrocmasckoro, 1.B. Ctpaxxesoii, A.D.

boukapeBa, A.M. MxuTtapsita, I.C. bromreHca,

y" PAB” H E M Uch aJaIITUPOBaHHBIE K OTHOCUTETBHO

He0O0/IBIIOMY 00BeMY Y4eOHOI HarpysKH, a

TETRIEHE ot s e AT
C.AO.cC . Byue6
AT B ereronn
MaTepHal BTOpOfI Ha-CTU KypCa,

HOCBHLLLeHHOfl N3Yy4YE€HUIO YCTOI‘/)I‘-II/IBOCTI/I "
YIIPaB/ISAE€EMOCTHU JIETATE/IbHbIX AllIIapaTOB.

AJIEKCAHP OBYXOBCKUMN,
CEPFEV CANEHKO

HUTATb


https://e.lanbook.com/book/118183?category=18167&ysclid=lmejafxku3932329697

Mumsecreperan obpacessos u sayxr Pocenbonh Seacpatn
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BUCIEETO 0P eaI e
Oy procell rouy sepC el NIMpIeICTy

AA Toplrmos, AL Mpmanris

ABTOMATH3HPOBAHHOE
NMPOEKTHPOBAHHE H ®POPMHPOBAHHE
OB/IHKA JONOJTHHTETBHBIX
AIPOJIHHAMHYECKHX NOBEPXHOCTEH
KPBLIIA MATHCTPAIBHBIX BO3AYIIHBIX
CYJ108B

Momocpodine

Pesonammnsand KOs Yurmdy  ooemon  QOpIROD  FOCY IR POTROH TG
fnaxeraen  ofipaneasenae  ypeoasonn  macaem  odpesceann «Openfyproot
(USRI RIS TR N o

Opeidspe
s

[opOyHOB, A. A. ABTOMaTH3WUPOBaHHOE
MIPOEKTHUPOBaHUe U GOPMHUPOBaHUE 00TUKA
JOTIOTHUTETbHBIX a9POJUHAMUYECKUX
MTOBEPXHOCTEN KPbLJIA MAarUCTPaTbHBIX
BOBYIIHBIX CYZOB : MOHOTpadms / A. A.
TopOyHoOB, A. /I. [IpunagueB. — OpeHOypr :
OrIY, 2015. — 158 .

B MoHOTrpadvu npencTaBaeHbl pe3yTbTaThl HAYYHBIX
HCC/IeTOBaHUM, SIB/ISTIOIIMIXCSI OCHOBOM /15t
aBTOMATHU3UPOBAHHOTO ITPOEKTUPOBAHUS U POPMHUPOBAHUS
00JI1Ka IOTTOTHUTE/TbHBIX a9POAMHAMUYECKUX TTIOBEPXHOCTEM
KpbLIa MarvcTpaabHBIX BO3AYLIHBIX cyZoB. [Ipeniaraemsrit
MEeTO/I TPOeKTUPOBAHUSI U KOHCTPYUPOBAHUSI OCHOBBIBAeTCS
Ha peasibHBIX Pe3y/IbTaTax, MPOLIeAIINX AIPOOALIUI0 HA
npeanpusaTusx A PO u HaydYHO-IPOM3BOICTBEHHBIX

00be IMHEHUSIX, U MOTYT OBITh BHEZPEHBI B IIPAKTHUKE
JesiTe/IbHOCTH aBUALIMOHHBIX TPeNPUsITUN U TTpoLiecce
MOITOTOBKH CIEI[UA/IMCTOB B 06/1aCTH BHICILIETO
00pa3oBaHUsI MO HATIPaBIEHUIO TIOATOTOBKH 24.03.04,
24.04.04 ABHacTpoeHuUe.

YUTATDH


https://e.lanbook.com/book/97997?category=931%E2%80%98.'publisher&ysclid=lmgaj248wa384716426

Mmunncteperso Haykn 1 obpasoBanns Poceniickoii deneparmn

(enepanbHOE TOCYIapCTBEHHOE BrOTKETHOE
obpazoBaTenbHOe yUpekaenue
BBICLLIETO NPOECCHOHANBHOTO 00pa30BaHHsL
«Openbyprexuii rocy1apeTBEHHBIH YHHBEPCHTET»

C.B. benos, A.B. I'opamenko, B.J1. Ilpockypun

ASPOINHAMUKA U JUHAMMKA ITIOJIETA

PEKOMEH}IOB&HD VueHbIM COBETOM ¢Ieﬂ_ep3ﬂhﬁ0l‘0 TOCYAAPCTBEHHOTIO EIO,QM{ETHOI'O
Gﬁpﬂ'}OBﬂTe.ﬂbHOﬂ) YUPEHIACHHA BBICILETO npodJeCCHDHim bHOT'O GﬁpaBOBﬂHHZ
«Opendyprekuil rocylapeTBeH LI YHHBEPCHTET? B KauecTBe yuedHoro nocobus s
CTYJACHTOB, 06yliﬂt0u.ul.\(cs [0 nporpaMMam  BbICLLEIO oﬁpazoaamm 110 HAllpaBIIEHHKY
noarorosxu 24.03.04 Asnacrpoenne

Openbypr

2014

benos, C. B. AspoagriHamMuka u
AWHAMUKA TT0/IeTa : yueOHoe
noco6ue / C. B. benos, A. B.
[opauenko, B. /I. [TpockypuH. —
Openoypr : OT'Y, 2014. — 109 c.

B yu4e6HOM moco6uy pacCMOTpeHbI OCHOBHbBIE ACTIEKThI
adPOAMHAMUKY ¥ IMHAMHUKH TI0JIETA JIeTaTeTbHbBIX
amnmaparos. [IpescTaBieHa TeOpeTUYECKHE OCHOBBI U
METO/MKA 10 PEIIEHHIO 33/]a4 JUHAMUKU M10IeTa
Pa3IMYHOTO Ha3HAYeHUs1. YyeOHOe mocobue
NpeJHa3HaYeHO AJist CTYAEHTOB, 00yYarOLHXCsI TI0
IIPOrpaMMam BBICIIEro 06pa3oBaHMS [0 HATIPABIEHHIO
MIOATOTOBKH 24.03.04 ABHacTpoeHue. YyeGHOe
0Cco6¥e MOATOTOB/IEHO B PaMKax MPOEKTa
«CoBeplIeHCTBOBaHKE TIOATOTOBKH KapOB [IJisl
MIPUOPUTETHBIX HAMIPABIEHUM Pa3BUTHSI IKOHOMHUKH
OpeHOyprckoii 06/1acTH Ha OCHOBE KJIACTEPHOM

MOZE T

YUTATb


https://e.lanbook.com/book/97961?category_pk=931&publisher__fk=0&ysclid=lm8vanuzh9379138187

OEJEPAJIBHOE ATEHTCTBO ITO OBPA3OBAHUIO

Huzeropoackuii rocy1apcrBeHHbiH YHHBEPCHTET
um. H.H. JlobaueBckoro

J.B. Xomuuxwuii

MoaenupoBanue 3JIeMeHTOB JHHAMHKH caMoJIéTa
B YCJIOBHSAX HEYCTOHYHMBOCTH HA 00JbIIO
BBICOTE

PexoMen10BaHO MeTOAHYECKOH KOMHCCHEH (H3HYecKoro (akyasreTa
s cryaentos HHI'Y, oByyalomuxcs no HanpasienHsaM MOAroTOBKH
010700 «®uzuka» 1 210600 «Hanorexuonorus»,
no cnenuansHocTam 010701 «Dusukar,

010803 «MHKpPOIIEKTPOHHKA H NMOTYNPOBOAHHKOBBIE MPHGOPLI»,
230201 «MupopMaLHOHHBIEC CHCTEMBbI H TEXHOIOIHH»,
210601 «HanoTexHONOrHsS B INIEKTPOHHKE»

Huwxnuii Hosropoa
2009

Xomuunkuu, /1. B. MogennpoBaHue s31eMeHTOB
JVUHAMHWKH CaMOJIETa B YCIOBUSIX
HEYCTOMYMBOCTH Ha OOJIBIION BBICOTE :
yuebHOe mocobue / /I. B. Xomuukuii. —
Hwxuuin Hosropog, : HHI'Y num. H. Y.
Jlo6aveBckoro, 2008. — 37 C.

[TpakTHKyM 110 1a60PaTOPHOIT paboTe COAEPIKUT
TeopeTH4ecKoe BBeZileHe 1 3ala4H /ISl CAMOCTOSITeIbHOTO
HCC/IeIOBAaHMS CTyJeHTaMu 110 MOZ,e TMPOBAaHNUIO OCHOBHBIX
dUBHMYECKUX TTaPaMEeTPOB MOIETA HEKOTOPBIX MAaCCOBBIX
TUIIOB MaCCAXUPCKUX U T'PYy30BBIX aBUa/IaliHEPOB B YCJIOBUSX
HEYCTOMYMBOCTE!, BbISBAHHBIX BHELIHMMU BO3eHCTBUSAMU
Ha 601611101 BbIcOTE. /17151 MOCTpOEeHMsI MOJe/TH
MpeZI0JIaraeTcsi UCIOIb30BaHUEe GAaKTUYECKHUX JAHHBIX MO
ad3poJMHaMHKKe JaHHBIX CAMOJIETOB, a TAK)Ke [TapaMeTpOB,
HMIMEBILIHX MECTO B PeasibHbIX aBHa MpouciiecTBusix. [locobue
NpeJHa3Ha4YeHo A1 UCIIO/Ib30BaHUS B PaMKaxX KyYpCOB
«BeruncvrensHas pusukar», «MeToabl MaTeMaTUYECKOTO
MOJe/TNPOBAHUS», YUTarOWMXxcs crygeHTtam HHI'Y.

HHUTATb


https://e.lanbook.com/book/152964?category=938&ysclid=lmehooxzbi808393214

Information Te:

VJIK 378.147

H.B. IIEPBUHHHA
N.V. SHCHERBININA

OBHIHE IIPHHIHIILI CO3/IAHHSA ABUAIIHOHHBIX
CHMVY.JIAITOPOB

GENERAL PRINCIPLES OF AVIATION SIMULATORS DEVELOPMENT

B cmamee paccxompenst obugue RAPUKIAL CO30ANUR QEUALUORNBIY CUMYARMOPOS € UCHATBIDEARIEM MEMO-
o8 Mameamecxkoxo sModenposanus. 1lpusedeto onucanie co0aHUR NAPAMEMPUNECKON MO0 TEMAMETHHOX
QANRAPAMA, NEPENUCIENS MAMENAMUNECKUE MEMOOH, KOMOPHIE UCHO.T6I0EaNE (IR CUMYARNIUL NUNAMIKY ROTEMA.

Kuiouesse c106a: Mamenamuueckoe MOOCIUPOSANNE, CUMVIRYUSR, GIPOOUHAMUKG, OUNAMUKG NOIEma,
QEUAUUOHHBLIE CUMVARINOP.

The article discusses the geneval principles of creating aviation simulators using mathematical modeling
methods. The description of the creation of a parametric mode! of an aircraft is given, the mathematical methods
that are used to simulate the flight dynamics are listed.

Keywords: mathematical modeling. simulation, aerodynamics, flight dynamics, flight simulator.

Ojtioit 13 KIACCHYCCKIX 30304 KOMILIOTCPHON CHMYIALIH ARISCTCE CHMYIALIA NOMETA CaMOJIeTa.
Diaaeckie MPRRLIAN Noleta GbUIH XOPOILO H3yyeHk elle B nepsoii notontne 20 seka, Ouuim patpabora-
HB! MATEMATHYCCKHE METO[L AHATIIA GIPOMHAMIYCCKHX XAPAKTCPHCTHK, IIPOUHOCTHLIX CBOKCTE M iHA-
MHKH [I0BCACHNA JCTATCILHLIX aNnapaTos (.rlA ), @ ¢ NOKRACHUEM BEIMHCIHTELHLIX MALIIH pa:paﬁummylu
Hayunyio Gasy CTANH HCNOALIOBATS V1A COVIAHIA MMITALMOHHLIX Moaeleii noseta JIA. Homkie Boasoxuo-

CTH, KOTOPBIE /1718 BLMHCINTETLHAS TEXHHKD, CTAIN HCTOABIOBATRCH /LIS HIKCHEPHEIX 3014 B ABHACTPOC-
it 31 o0ydenns muioTon. C pasBsHTHEM KOMILIOTEPHOI TEXHIKI YBEIHUILIACE CIOKHOCTE i PIyOHHA CHMY-
JRUHH GHAYECKIX IPOICCCOR, HMHTHPYIOUMX noliet # (yHkinonuposanus JIA. Cospemenibic aRnaliion-
HBLIC CHMYISTOPS! ARIKIOTCH CAOKHEHIUMMI IPOIPAMMHEIMIE KOMILICKCAMM, KOTOPhIC MOIYT B TOYHOCTH
CMOJICTHPOBATE NPOLCCE TI01ETA B PAVIHYHBIX VCIOBHAX Cpe/bl, padory obopytosanis JIA, oTkazhi # cisMy-
JHPOBATS PAATHYHLIE CHTYAIIN, KOTOPhie HeBoIMOKHO Gesonacio oTpaborars B peatkiom nonere. Takum
ODPAsOM, COBPEMEHHLIC NIPOFPAMMHKIE KOMILTCKChI ABHAUHOHHBIX CHMYISTOPOB CHOCOGHL! PELliaTh CIOKHLC
HHACHEPHBIC 30791 # HCIAMCHIMEL B 0GyHeHIH apnalionHLM tpodeceusn. B HacTosee Bpema npotece
OOYUEHHS FIIIOTOR YAKE HEBOIMOKHO IIPEACTABIITE DE3 NPUMEHENIHH ABHALMOHHBIX TPECHAACPOB.

PassifTie HHAYCTPHN BEIMHCIHTEIBHON TEXHHKH NPHBEIO K NOARTCHINO MOMHLIX # AOCTYIHEX
NEPCOHANBHEIX KOMIBIOTEPOS, HOIBOAAIOUINX BLUIOAHATS BRIICONHCAHHLIC 300041, A PaiRuTHe HILLY-
CTPII KOMITLIOTEPHAIX HIP CNIOCOBCTROBAIO NOARICHIIO HIPOBLIX ABHALIOHHLIX CHMYIATOPOB, KOTOPhIC
[0 COBOKYITHOCTH PEIUACMBIX 30a4, HE TOALKO HE YOTYIAIOT COBPEMEHHEIM IPOPECCHOHANLHEIM TPeHa-
HKEpaM, HO HHOPAA H NPEBOCXO/IST HX, HAIPUMEP, MOZCINPYS nospeaaciis JIA i ero nobeacHue ¢ yue-
TOM TAKHX [OBpeIcHMi. B JaHHOM KOHTEKCTE HHTEPECHO PACCMOTPETS 000K HrpoBoil asnacisy-
agrop “Mu-2 Ulrypmosik: Beankne cpukeHus” HOBOIO NOXOACHHA, coatanublil poccuitckoll cTyameit
pazpaborki koMusloTeprsiX nrp [C game studios [1].

Tpinvep aBiamnonHoro cumynistopa “Hin-2 [Typsosik™ HHTEPECEH €Le H TEM, Y10 B HEM CHMYH-
PYIOTCH MOAETH JieTate/bibix amaparos 40-X roos 20 seka, 05patos KOTOPLIX YKe HE CYILIECTBYET B pe-
AILHOM MUPE, CIIC/IOBATENLHO, HEepe/l PaspadoTifkaMil CTOHT Jalaka HE NPOCTO [EPCHECTH XapaKTEPHCTHEN
JICTATENBHLIX ANMAPATOB B KOMILIOTEPHYIO CHMYIRUMIO, 8 PACCUHTATE X € OMOUILIO MATEMATHYECKOrO
MOJKTTHPOBAHHS | NOTYUITL XAPAKTEPRCTHKH 00pasiion Yike He CYIIeCTRYIONC aBHALOHHORN TEXHIKIL

3anaun HHACHCPOB, paIpabaThBAIONIMX ABHACHMYIATOP, YCAOBHO MOKHO PasieluTh Ha ABe
BonsiLe rPYIILE:

Coananme napaMeTpuyeckoil MOJACAH JICTATEIbHOIO annapata, BXIOYAOUICH MIOWAANYIO,
HHEPUHOHHO-MACCOBYIO MOAEIII, MOACT KOHTAKTHBIX TOUEK, MOACIL KOILIH3Hi]

[llep6unuHa, H. B. O6111vie mpUHIIUIIBI CO3AHMS
aBHallMOHHBIX cumyssitopoB / H. B. lllep6ununa //
HMudopmaloHHbIe TEXHOJIOTUY B HayKe, 00pa3o-
BaHUU U MPOU3BOJCTBE : COOPHUK TPyLoB [X
MexayHapoaHOM HayYHO-TEXHUYECKOH KOHbe-
peniuu ( bearopoz, 31 Masi- 02 MIOHS 2023 T.). -

C. 126-130.

B craTpe paccMoTpeHsI 001I¥ie TPUHIUITBL CO3/IaHUS
aBUALIMOHHBIX CUMY/ISITOPOB C MCIIO/Ib30BaHUEM
MeTOA0B MaTeMaTU4eCKOT0 MOZie TMPOBAHUSI.
IIpuBeaeHO onrcaHue co34aHMs TapaMeTPHUYeCcKOoi
MOZe/I1 JIeTaTe/IbHOTO allapara, IepeYrC/IeHbl
MaTeMaTHU4YecKre MeTObl, KOTOpble UCII0/Ib30BaHbI
JJ151 CAMY/ISILIAY IMHAMUKU T10JIeTa.
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lleeko A. B. KOHQpepeHIUsI, TOCBAIIeHHAs MPA3JHOBAHUIO 100-I€TUS
Baacosa C. B. KB «Tymones» (MpkyTck, 8-9 mekabpst 2022r1.) : CGOPHUK

VJIK 656.7

HCIIOJIb30BAHHE ITPOIrPAMM AIRFOIL EDITOR H XFLRS B
PACUETAX OCHOBHBIX ADPOJIMTHAMIYECKHX XAPAKTEPUCTHK
1 1IPH AHAJI3E TEOMETPUH ABHALIHOHHBIX TIPO®IIE

(Hay4HbIi PYKOBOJUTEIb)

Mockosckuii aguayuonnsii unemumym (HayuOHATbHbIl UCCIE008AMENbCKUL
yHugepcumen)
(2. Mockea)

Annoraunst. CTaTed N0CBAILEHA CPABHHTENLHOMY aHAIH3Y (IYHKUMOHAIA HCIIOAB30BAHNS
nporpamm  Airfoil_Editor u XFLRS B acriekre nOHMMaHHs BIKHOCTH KOMIBIOTEPHOO
MOJC/HPOBAHHS B  COBDEMEHHOM MHMPE #  BAPHATMBHOCTH HCHOIB30BAHMA  PA3JHYHBIX
KOMIIbIOTEPHBIX TEXHOOrHIE B YCA0BHAX [100a/1bHOI UnipoBH3aLMI BCeX cep KI3HM YenoBeka
Ha (JOHE pElICHHMs AKTYAILHBIX 3134 110 MOACAMPOBAHHIO NPOH3BOACTBEHHBIX NPOLECCOB K
NPHMEHEHHS KOMIBIOTEPHBIX TEXHOJAOMMI B COBPEMEHHOM ABHACTPOEHHH, B HACTHOCTH, IS
PAcyeTa OCHOBHBIX @3DOJMHAMHYECKUX XApAKTEPHCTHK NPOPIIA C LENbK) COKPALLIGHHS CPOKOB
HATYPHBIX  MCMbiTakmil u3zenns. ODOCHOBAHA BAKHOCTH YCHEWHOIO MPOBEJCHHS HAYYHbIX
IKCHEPHMEHTOB Ha 0a3¢ KAK OTeHeCTBEHHBIX, TAK W 3aPyOEKHBIX IPOrPAMMHBIX KOMILICKCOB, /LIS
YCIEIHOI0  MCIO/IL30BAHMA  KOTOPBIX HEOOXOAMMO 3HAHHE Y3KOTEXHHYECKOH HHOA3BIYHOI
Jtexeuki. TTpejuiosken C10BAp CIEUMAILHOCTH HA AHIIIHICKOM A3blke.

KaioueBbie ¢10Ba: a3pOJMHAMIKA, MPOPAMMHBIT KOMILIEKC, aBHAIMOHHBI 1PO(ILb,
AIPO/IHHAMMYECKIE PACHETH, HHOCTPAHHIIT A3bIK.

Baeenne

AKTYAIbHOCTb., AHAIM3  XapaKTePUCTHK AIPOJHHAMHYECKHX NpoduIet
ABIseTcs  BakHeiiwedl  npaktudeckoil  cocrasusiomeii  obecrnevenus
IKCILTyaTallHOHHON HaJeKHOCTH Netatenbhbix anmapatoB (JIA) ewe Ha orame
NpoeKTHpoBaHUs. be3 Tu@renbHOro aHaiu3a XapakTepHCTHK  ABHALMOHHONO
npouis, TakMX Kak NPOQHIbHOE H MHIYKTHBHOE CONpOTHBIEHHE KpbUTA,
KO (ULUEHT NOABEMHOI CHIIbI, KpHTHYECKOE 4Helo Maxa, HeBOMOKHO OLEHHTb
Hecylie cnocodHOCTH M adpoJHHaMuHeckoe kavectso kpuiia [4, c. 272]. Pocr
BLIYHCIHTENBHBIX  BO3MOJKHOCTEH  COBPEMEHHBIX  KOMIBIOTEPOB  [03BONIAET
3HAUHTENBHO CHU3UTH CTOMMOCTb MPOAYBOK B @IPOAMHAMUYECKHX TpyOaX,

TPyAoOB. — 2022. — C. 62-68.

CTaThsi MOCBsALIEHa CPABHUTEIFHOMY aHAMHM3y GYHKLIIHOHAMA
rcnons3oBanus nporpamum Airfoil_Editor u XFLR5 B acriexre
MOHMMAaHWS BAKHOCTH KOMITBIOTEPHOTO MOJI€/TUPOBAHUS B
COBPEMEHHOM MUP€ Y BAPUATHBHOCTH MCIIOIb30BAHMS PA3TUIHbBIX
KOMITBIOTEPHBIX TEXHOJIOTHUM B YCJIOBHUSIX TT00IbHOM LMbPOBU3aLIHU
Bcex cdep KMU3HHU YeToBeKa Ha GpoHe peleHust aKTyaIbHbIX 33424 10
MOZe TUPOBaHHUIO MPON3BOICTBEHHBIX IIPOLIECCOB M IIPUMeEHEeHUS
KOMITBIOTEPHBIX TEXHOJIOTHI B COBPEMEHHOM aBUACTPOEHHH, B
YaCTHOCTH, JIJis PAcYeTa OCHOBHBIX a3POIUHAMUYECKHX
XapaKTEPUCTUK MPOGHIIS C LieIbI0 COKPALLEHHsI CDOKOB HATYPHBIX
HCIbITaHN n3genvst. O60CHOBaHa BYKHOCTD YCITELTHOTO TIPOBeJeHH st
HAY4HBIX 9KCIIEPUMEHTOB Ha 6a3e KaK OTeYeCTBEHHDIX, TaK U
3apyOeXXHBIX MPOTPAMMHBIX KOMIUIEKCOB, [JIs YCITEIITHOTO
KICII0/Ib30BaHMsI KOTOPhIX HEOOXOAMMO 3HAHHE Y3KOTEXHUYECKOM
VIHOSI3BIYHO# JIeKCHKU. [1pesjioXKeH c/10Baph CrelasbHOCTH Ha
QHTJIUHACKOM SI3BIKE.
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OUWHAMMUKA NETATEJNIbHOTO AMMAPATA
C CUCTEMOU CMELLEEHMA LLEHTPA MACC

E.A. Muxaunos, B.6. #edopos
HOxmHO-Ypanookul socydapcmeeskoil yrusepcumem, 2. Yenabumcx Poccus

% COSPEMEHERR TATATETEHAN 2NNAPATOS OCETMONETRINHOR SOPNE, T TOM HMCTE CRVC-
K2SMHIX 2MMR2P2TOE, 23POSLTTCTHYECKNR CHOTEN EIEEMM VCROSHEM INTATHOR IXCITY2TAHE
SETESTCE QTCYTCTZES 2CHMMUETPRE DIITHHOTO POI2 TPE YCTOSH, ¥TO 0HI s ORI ZZaIEEm
VMIHIITEEEQ S TPOL2ICE TPOSETHDOIIHME ¥ TPOKIZOICTE2 ROECTPYEIDGL ACHMMETDIEH, I3
3ZaHEmE mnisEsEzen QODME EIDVAHOR TOISDRHOCTH, TPEEOZST K FRMENIHFR MACCOE0-
WMHSPUROHHAR XIPIRTILHUCTIE AMMIP2T2, CMEMSEIR0 NASTP2 MACC, NOZETSHINO LSETDOSSENR
MOMSETOZ MHEDIGOL SOIMGEOSLERI0 2IPOINEMIEECHE MONEET0S. BC2 370 NOKET IpHESCTE
£ OTENOHEENI TP2SKTODEE DORSTZ NETATENEEOCC IMN2PAT2 07 HOMEEATEEOX, K VESTIMIEEK
EArPY30%, JSECTIVROUM H2 KOHCTPVEIN, T CEZIX C S03PICTANEEM JTN2 2TAKH ETHMEE 2300-
TEEAIFEECRNE (T 3 NePEpYI0s KO SCSMY NpOHeMY 2CIDOMSTPIGI MOTYT NDESOIETS X PI0-
HIECHID! SENEEMEM 3 TPOLSCCE JEHASHIE

E p250Ts CpeICI2ENeEl MITEMATHHACKIA MOIETE TEMASHNE TST2TETREQTO ATNAPATI I 2T-

TEOUAE VERTHEAT CUSHISHES OENTP M2CC, IMEIMEYEICAVE) HICSAMIECHDO-
E2HHOCTS X 23POIMIRALMACKYR0 2cnuMerpmo. [IPOSSTeHO RCCI2T032E0e RTRAENS CMOCISNHE
USETPA MACC, SMMEHME 23POIMEAMIYICENY MOMESHTOE, CPHBOJINMIN X 23POIHEAMEYECKOR
ACMUNETPHE, H2 ISHASHNS NST2TSIBHAR 2TL2PRT0S 623 CTAGMAMINEE B CO CTRSMmmIammd
spamespey TIDSTI0ESH 32EOE INF CMOIISHIE DSHTPA M2CC NET2TINIHOTO ATNAPATI C LMD
COITRENE COCTAENAXUM TOTBEMEQH CHT K25 I3 XOPPESUEE SONVIISHM, IHIZIHEEN
CHUMETPRANE, TIX I TE TPOCTPIECTELHHOTO MAHSPHPOSIENE, NOIEONINCET0 TIASEC HIME-
T 2T2EX 3 YCTAHISMHEATE AMTAPAT 5 DONOKSHEMM PRsE0saCHA [IVTEM MHCISEE0TO MO-
ZATHPOEIHNE IEMASHNE NETITSTREOND ATMAPATE O

EPATISHIE H 3TI2 ATAEK
OAESHIE (IS, COSCLOCMEMIUNNEIE TEMOMETEREID DIIAPAN, CHEWSHLE YENMDT MATE,
RLR DSUMEHLA, GCLNOUE 7 OMAKY, CMASLINSAYUR SPAWERLEL,

Beexexme

J1% COEDSMEHHIIN TETETENEHEX anmapaTos {JLA) OCSCHMMETpIHYEON QOPEL = TOM THCAS COVC-
E3SAMEIN ATNAPATOS, ENTVATIHZ NPoSisNa PAEITHYHOTO POJA ACHNOMETDHI, XOTODEE MOIVT HEraTHEEO
CE333T3C3 H3 M3PaMeTPax JBEEHHA TAXHNX CHCTEM. B mpomecce #3roTosneHxs T4 HEEOIMOEED OOIY-
UHTE XOHCTPYEUMID 063 XamEx mRO0 aCHMMETPHI, EMISIHHER TOTPEIIHOCTAMI HIToToEnszmz [1], mo-
MIEMO 3TOTO SCHMDIETPHEH 30TVT ZOIEHXATE E NPONSCCS 3ECANYVSTAINGL, HaOPHMED. MOEET MEEITECE
(GopMa HaPVIEHOH TOESPXEOCTH, ETO CEAIANHO C VEOCOM TSITO3AMNTHEOrC Marepmana Ciememms mes-
Tpa Macc {(IIM) H 23pOIHEIMNTSCEAZ ACHIDISTPHT MOTYT ERIIBATE MIMEHEHHS VI3 3TN, & TIEK: pes-
KOE SO3PACTAHHE YIIOEOH CXOPOCTH EPAmeHEna [TA OTHOCHTEI=HO COOCTESHEOH NPOJOIEHOM OCH. 370
MOEET DPHESCTH X SZAPHAM, EANPHMED. COVCKEEMEIS ATNBPATE C IAPALTIO THEMH CHCTEMAMH OCTARTCA
pad0TOCTIOCOSHRIMN TOTEKO E ONpPEISTeHHOM THAN330HS VIIOS ATAXH H YTIOECH CKOPOCTH EPAMSHHA
ZOEpYT cobcTseEH0NE ock [2]. B HocnedozaHum [3], DOCEAMISHEOM GHATHIY PEIVISTATOE COVCKOS aINa-
paros ® armocgepy Mapca i Benspu, 0TMEUeH0, YT0 BIEHO BHNISPEHEATE B IPOUSCCE JOIETA COVC-
E3SMOTO AMNAPaTa SETNEMEE! VTTOSEN CEOPOCTSH ¥ ¥T7I3 3TaRy, HS TONEKO IT% OCYINSCTEISHMR JEH-
EEHNE D0 33pAHSS 3ANIEHMPOSAHEON TPASKTOPHM, HO H 17T XOPPEKTHON pafoTal HEVEHON HIMEpR:-
TET3HON SNNAPATYPE, HETPIMED ITF OTOOPA Ta33, JOMNSPOSCEHY H IMHIMEUSCIMR HIMEPSHHE, 2
Taszze oTo- H ExIsocEAnd. B padors [4] J0D0THMTSTEEO OTMETESTCE, UTO H2COONKISEHS JATAHHNY
OTPAHHTEEMI MOEST NPHSICTH X NEPSTPSEY KOHCTPVELHN AMnapata ¥ SOpProsol ammaparipsr Paixos
EOSPACTAEHE VTHE STAKH Hei$SEHO NPHESTST X OTETOHSHNTM OT HOMIHATEHOHN TPASKTOPHIN, SO3MY
MIEHEMAM ¥ H2CTa0HIBHOCTH Vrnosore JEmssEnz [5), [6]. Kposre 3T0T0 S0IMOMH CIVYAH, KOTIa JaXs
OpH ESp230HAECHOM IZHESEEH LA 30TYVT 23GTH0IaTECR HAPACTAHME VTN 3TENM B VITOECH CROPOCTH

SPAINSHME, TAK HAIRESANEIS ITOMOUEH, ¥TO CEZIEEASTCA C ETOPHYHEIME DEI0HAHCEEME 3dderTadnt

Muxaiinos, E. A. /luHaMuKa neTaTeibHOTO
amnrapara ¢ CUCTeMOH CMellleHUsT IIeHTPa
macc / E. A. Muxaiinos, B. b. ®egopos //
Bectauk O)xHO-Ypanbckoro
rocyJlapCcTBeHHOTro yHuBecuTeTa . — Cepus :
MammHocTpoeHue. — 2022. - N2 1. — C. 71=82.

JL7isi COBpeMeHHBIX JIeTaTe IbHbIX allllapaToB 0CECHMMETPUYHOM POPMBI, B TOM HHCIIe
CITyCKaeMBbIX allllapaToB, adpoba/UIMCTUYECKUX CHCTEeM BaKHBIM YCIOBHEM LITAaTHOMH
9KCIUTyaTalMH SIBJISIETCSI OTCYTCTBHE aCHMMETPHIA Pas/IMYHOI0 pojia MPH YCIOBHHU, YTO
OHU He ObUIN BBEZI€HbI YMBIILIEHHO B MPOLIeCCe IIPOEKTHPOBAHMS M TIPOU3BOACTBA
KOHCTPYKIMH. ACUMMETpPHH, BbI3BaHHBIE M3MeHeHreM GOPMbI Hapy)KHOM TOBEPXHOCTH,
TIPUBOJAT K M3MEHEHHIO MaCCOBO-MHEPIIMOHHBIX XapaKTePHCTHK aIlapara, CMelieHHI0
LIeHTPa Macc, MOSIBIEHHIO LEeHTPOGEXXHBIX MOMEHTOB MHEPLIH, BOSHUKHOBEHHUIO
A3POIMHAMUYECKUX MOMEHTOB. Bce 3T0 MOXXeT MpHBeCTH K OTKJIOHEHUIO TPAeKTOPUH
T0JIeTa JIeTaTeIbHOTO aNiapara OT HOMHHAIBHOM, K yBeTMIEHHIO HArPy30K, JeHCTBYIOLINX
Ha KOHCTPYKIUIO, B CBSI3U C BO3PAaCTaHHEM YIJIa aTaKH BeJIMYMH adPOSMHAMHYECKHUX CHIT U
neperpy3ok. Ko Bcemy mpovemy acHMMeTPHH MOTYT NPHUBOJUTH K PE30HAHCHBIM SIBIEHHSIM
B Mpoliecce ABKeHMs1. B paGoTe npezicraBieHa MaTeMaTHYecKasi MOZIe/Tb JBHYKEHUS
JIeTaTe/IbHOTO ammnapara B arMocdepe, MO3BOJISIOMIAst YIUTHIBATh CMellleHHe LleHTpa Macc,
JIMHaMUYeCcKyio HecbalaHCHPOBaHHOCTD M a3POIMHAMMYECKYIO acCMMMeTpuio. [TpoBesieHo
HCCIe/iOBaHMe BIMSHHS CMEIeHHs IIeHTpa Macc, BIMSHHS a3POJMHAMMYeCKUX MOMEHTOB,
TIPUBOJANIMX K a9POMHaMUYECKOl aCMMMETPHH, Ha IBFDKeHHe JIeTaTe/IbHbIX anfapaToB
6e3 cTabuIn3anyy 1 co cTabuinsanueil BpaijenreM. [IpesioeH 3aKOH [JIsl CMeLleHUsT
IIeHTPa Macc JieTaTeIbHOTO aNiapaTa C Ie/Iblo CO3/laHHsI COCTaB/ISIOMIMX MOBEMHOM CHIIBI
KaK /I/1s1 KOPPeKI[MH BO3MYII€HHH, BhI3BaHHBIX aCUMMETPHSIMHU, TaK U JIJIsT
TIPOCTPaHCTBEHHOT'O MaHEBPUPOBAHMSI, TO3BOJISIIONIETO M/IABHO U3MEHSTH YTOJT aTaKU 1
yCTaHaB/IMBATh alllapaT B MOJIOXeHU! paBHOBecusi. [TyTeM YMCIeHHOTO MO/ TUPOBaHMS
JBYDKEHUS] JIeTaTe/IbHOrO aniapara co CTabuin3alyeii BpalleHus oKa3aHa

3¢ PeKTUBHOCTH IPUMEHEHUsSI CMEILEHUsI IIEHTPa MacC JJIsl CHIDKEHUSI COCTaBIISIFOLIMX
YCKOpPEeHUH, yrIOBBIX CKOPOCTei BpallleHHs M yT/la aTaKu.
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Kazanckuii nawuorane il Uccredosanieabckuit mexniuseckuil ynusepeumen
(KHUTY - KAW) use. A. . aHeaa
yn. K. Mapxca, 10, 420111 Kasanv, Poccuiickas Pedepauus

Annoramt MccieiyloTcs CROACTES MATCMATHUCCKON MOCAN YIPAAACHUS TEILIOMECCo06-
MCHOM M TPCHMCM B TAMMHADHOM HOTPAHHYHOM C10€ HA HPOHMLECMEX IANHAPHICCKUX M
CHEPUIECKIX NOBEPXHOCTRY THICPSEYKOBLIX HCTATCILHKX aNnaparos. OOLCiMBEHLe 8
CYEMB OOLIKHOSCHHLX ANDAEPCHIMANEHREX YPABHOHHR, NONYICHHEIC METONOM 000GIEHHLIX
MHTCIPANLHAX COOTHOMmEHIR A A JIOPOAHMILIEG A aNIPOXCHMAIHN CHCTCM YPaBBCHHA
B MACTHRX (IPOMEORHAIX, ONACHBAIONNX TAMUHADHE NOIPAHMYHE CAOM HA UPOHMIRC-
MEIX IAMHAPHICCRNX 3 CEPHEOCKHX NOBCPXHEOCTIX IHICP3RYKONLIX NCTATENLNLIX ANITAPa
TOH, HPHMCHAOTCR | MATCMATIICCKOR MOACTH. [TapaseTPRl MATCMATHHCCKON MORCAN B TOUKC
TOPMOKCHUI TOTOKA ONPEICTRIOTCA W3 OOBLAMHEHNE CHCTEM HETMHEAKKX 3ATeOPanIecKHx
ypaeucand. BIVE B ROrPAsMTHLUY CAOR, TOMICPATYPHEN GAKTOP M MATHRTHOC TONE RCIHOTE-
IVIOTCH B KA9CCTEC YIPanacHMi

PaccMaTpiBaIOTCH CIYHaR UPHMCHCHNS Ha BCEM YHACTKE YHPARICHHA COMCTAHMA TnHeft
HOTO BAYEL, THHCRANOIO TCMBCParypH#oro HaxKTopa i HOCTORKHOTO MATHRTHOTO noas. Jlaéres
NOCTAHOBXA BPAMOR 3a)a1i. [lomyucHE 3aEncUMOCTR 3H39CHIA YHKIMOHATOB THIICP3RYRO
BOf A3PORMHAMMKR (MHTCIPAALHOID TCINOBOTO NOTOXE M CYMMADHOR CUIB! HBIITOHOBCKOTO
TPERME) OT yUpasasoumux ro3ackcresni (Bysa u remueparypaoro dakropa). Hipusenein pe-
IYALTATE: BEIMHCTNTCARHLIX IKCHCPHMCHTOR.
KirioneBsic CA10Ba: VIIPAEMCHNE, TCIIOMACCOOOMOH, AAMRHADHLA DOTPANMMHLIE CI0R, T
HEP3AYXOSHIC YEHOHMS, IPOHNIZCMBIC IORCPXHOCTH, MHSANO ROIPACTAIONMA BAYS, AMHCAHO
FORBAOUMA BAYE, NIHECAHO BOIDACTAIONMA TeMNCPATYPHER (paxTop, tuHeARO YOMBZONHR
TeMICPATYPHEMA (PAKTOP, MITCTPANEHLIR TCWIOBOMR HOTOK, CYMMAPHES CWIE HBLIOTOHOECKOTY
TPCHRR.

BBE[IEHHUE NeBATCHBHBIX YPORHCH MOACKYA, AMCCONHANNA,

uornsans [3]) Ha Tennosaccoofmel 1 TpeHKe

Jlaunan pabora sBASCTCHA PACHIMPCHHLIM namusapaos norpanuaros croc (I11C) wa

BAPHANTOM MATCPMANOE ROKNAJOH, NPCACTAB-  ppommuacMelX HUAKKIPUICCKIX B chepiteckux

Meaynapotiyio KOHCPCHIM0  10BCPXROCTAX MMIEPIEYKORMX ICTATEABHBIX all-

Kpeitna-2020» (1, 2]. naparos {I7A), concpmanoumx nonérs B naot-

Jlan anansza saMaMnE peanbHBIX GMSH-  pux cnoax arMociepsl, Heobxoanma paapaborka

KO-XHMHUCCKNX TPOUCCCOB (BOIGYARJICHHC KO- qexsaTibiX MarcMaTiccKux MOencit, YUHTHI-
BAIOUMX BCE 0COBCHHOCTH ATHX 1IPOLICCCOR.

B2 Bunwrenxo | laraska lpsroprenna C nomombry Mcrofa o6OOGIERHKX HHTC-
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buavuenko, [.I. AHanu3 BIUSIHUSA COUeTaHUU
JIMHEUHBIX YIIPaBASIOLINX BO3IEMCTBUI Ha

06/1aCcTh 3Ha4YeHU QYHKLIMOHAIOB TUIIEP3BYKOBOM
aspoauHamuku / I.I. bunsuenxo, H. I. bunsuenxo //
BecTHHK BOpOHEXCKOTO rocyiapcTBeHHOTO
yHuBepcuteta. Cepus : CricTeMHbBIN aHa/IU3 U

MHPOPMaIIOHHbIE TEXHOIOTHUHU — 2021 T. —
Ne 2. - C. 5-16.

HccnepyroTesi cBoMCTBa MaTeMaTHYeCKOM MOZIe/IN YIIpaBleHHsI
TeIJIOMAacCOOOMEHOM U TPeHHEeM B JJAMUHAPHOM MOrPaHIUYHOM CJI0€ Ha
MPOHUIIAeMBIX IIVUIMHIPUYECKUX U CHepUuecKUX MOBEPXHOCTSIX
IMIIeP3BYKOBBIX JIETATe/IbHBIX amnapaToB. O6beJMHEHHbIE CUCTEMBI
OOBIKHOBEHHBIX A1 PepeHIaNTbHbIX YPaBHEHUH, IIOTyYeHHbIe METO,0M
06001 EHHBIX MHTErPaIbHBIX COOTHOLIEHUM A. A. JlopofHHULIBIHA 15T
anMpOKCUMaluy CUCTeM YPaBHEHUH B YaCTHBIX MPOM3BOJHBIX, OMMCHIBAIOIIUX
JlaMMHapHBIe MOrPaHUYHBIe C/IOW Ha IPOHUIIAEMBIX IVWIMHAPUYECKUX U
cdeprvecKrX MOBEPXHOCTSIX IMIIEP3BYKOBBIX JIETATEIbHBIX allllapaToB,
MPUMEHSIOTCSI B MaTeMaTu4eckoi Mmojenu. [lapamMeTpsl MaTeMaTnyeckoi
MOZIe/Ii B TOYKe TOPMO)KEHHMSI IIOTOKA OIIpeeIsIoTCs U3 00be JMHEHHBIX
CUCTeM HeJTMHEMHBIX a/irebpanvyecKux ypaBHeHUH. BayB B OrpaHUYHbIHM CJI0H,
TeMIepaTypHbIi (paKTOp ¥ MarHUTHOE II0JIe UCIIOJIb3YIOTCS B KauecTBe
ymnpasjieHui. PaccMaTpuBaoTcs crydau MpUMMeHeHHs Ha BCEM yyacTKe
YIIpaBJIeHUs: COYeTaHU I IMHEMHOTO ByBa, INHEITHOTO TeMIIepaTypHOro
¢daKTopa 1 MOCTOSTHHOI'O MarHUTHOT'O MOJis1. JIaéTcst MOCTaHOBKA IIPSIMOiL
3agaqu. [To/ydeHsl 3aBUCHMOCTH 3Ha4YeHUi QYHKIMOHAIOB IUIIEP3BYKOBOI1
aspOAMHAMUKY (MHTErpaIbHOIO TEIJIOBOTO IIOTOKA M CYMMapHOM CHUIIBL
HBIOTOHOBCKOT'O TPEHWUsI) OT YIPaBISIIOLINX BO3/eHCTBUI (BoyBa 1
TemmneparypHoro ¢axropa). [IpuBeeHbI pe3y/IbTaThl BBIYMCIUTETBHBIX
9KCIIePUMEHTOB.
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P pasBaJjia NOABYDKHOU 3aKOHLIOBKU Ha

WCCNEZIOBAHME BAMAHMA YTIA PASBANIA NOJBMIKHOM 3AKOHLIOBKM
HA ASPOJIUHAMMYECKME XAPAKTEPUCTHRM KPBINA CAMONETA

A3POAVTHAMHUYECKHe XapaKTePUCTHUKHU
Kpbuia camoneTa /| A.W. JKyk, A. E. Kumanos,
A. A. BunHaty/uiuH // BectHuk Ydumckoro
rOCYZAapCTBEHHOIO aBUALMIOHHOTO
TEXHUYECKOI'0 YHUBECHUTETA. — 2020. - N2 2.
C. 58-69.
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AxHoTayua, B pafoTe paccMaTpUBAIOTCA BONDOCH! NPOEKTUPOBIHUA CKNBAHDIX KOHLEEDIX
23P0AMHIMASECKAY NOBSPXHOCTEN, HAW 33K0HUOECK. MCCASA0E3HO BAMARMS YrNz passa-
N3, ONPSAENREMOTD NONOMEHRNEN 33KOHUOEKA OTHOCHTENHO KOHUEE0H KEPEIOPDI KPBINE,
HE 2r0 23POAMHIMUYSCKUE X3PIKTSPUCTURN. NTONYSEHHE KIPTHHD! 0BTEKIRUA MOABAM C3-
smoneTa DLR-F4 u onpepens<ne es 33p0AMKIMUHECKIUX XIPIKTEPHCTUK NPK DAAUHHDIX Yr-
N3X 3TIKM KPDN3 U DIIBINI 3IKOHUOSKM BOINONHEHD B NIKETE SUCASKKOTD TMAPAT230aM-
HEMUSECKOTO MOASAHPOEaHMA ANSYS CFX. YoTaroaneHo, 470 =3 mManoi yrnsx ataki 30-
DEKTUERDI 32KORLUOEKM, GAMIKME K FOPUIOHTINDHE'M, 3 HE BONDLMX MONOKMTENDRDIX i OT-
PHUET2ABHDIX — BANSKME K BEPTHHENADHDIM

B paGoTe paccMaTprBarOTCst BOIPOCHI MPOEKTUPOBAHHSI
CKJIaIHBIX KOHLIEBbIX a9POJMHAMHUYeCKHX TOBEPXHOCTEH,

Knwoueseie cnosa: 23POAMHIMHKE, CKA3AHDIS IZKOHUOBKH, SUHINST, KOHUSEDIE 33p0aK-
HIMUHYECHUE MOBEPXHOCTH; 33POAMKEMMYECKOE KasacTeo; DLR-F4; wucnenHos mogenvpo-
B3Hue; ANSYS CFX; onTHMM3aLHA TSOMETPHM.

BBEJEHHE

32 npomermse JecETHRATHE NOK3IATEMM
MEPeEOIOE NMACCIAMPOE EOSIVINHEDM TPaHC-
nopron E Poccitcxoi Pedepamm SHPOCTH B
2.7 paza mo cpaexexuwo ¢ zasmanae 2009 £ (1]
3a meprrox ¢ 2014 mo 2019 r. cpemmas mexa
aexarormmiza TC-1 2 aspomoprax Poccum yaa-
mrumace #a 37,4 % [2]. C reqennean zpesenn
DPOXCXOZMT MiMeHemue Tpedozami K smc-
CHI EEDUTOMHEI T330E, NPOMIEOIMMED 3EH3-
umoREEDM gemrarermda. Cormacko HoEoMy
OTpaCTEEOMY CTAHIAPTY NPOHMIEOICTEC EOI-
gvmmem cyzos (BC), samycxasuemx =2 Zam-
=ent stomewt, x 2028 1. zomsmEo Omts npexpa-
mMeHD B CUyas MX H2COOTESICTEHE TpedoEa-
sy [3]. Taxme mecTime VOTOEMR CT2BAT me-
pex  paspadoTHMEAME  33ZaMy MOEINEHHSE
TomnxzHo sbdexTuexocTn BC.

OcrozrEMH cNOCO0AMH VESIHYSHHE TON-
THEHOH 3QQeRTHEHOCTH C3MONeTa AEIAKOTCE
VMEHRINEHME VISTEHOTO packola TOMTHEA
JEMT3TEnel M YESTHWEHHE 33POTMHIMHHYECKO-

ro KaecTea miamspa. OnTmamsamms mapaer-
POE paboderc MPONECca AEMAUMOHHEID JEMTE-
Tened — TPYJOSMKME ¥ JOPOTOCTORINHIE Ipe-
nece. [IpiuerinocTs T0IXOI2 HaTeco0dpasEa
mpH pazpadoTxe Hosex zepexit BC (zanpmep,
ceneiteree Awbus  A320nec). Veemmemme
23POTHIMHUSCKOTO K3%eCTEE — 0OT22 SKOHO-
MHYHEN S3PHAHT BOIZEHCTEMA HA TOMIHEHYIO
3DGERTHEHOCTE  IKCITVATHDYEMOTO Mapka
BC [4].

Hz oszyzozmm pesimeax mozera OCHOE-
HOIl BK7Ta% 5 33POTMHAMHYECKOS COMPOTHETE-
HIf2 EHOCAT NMPOPHTEHOS M HEIVETHEHOR CO-
craznmomue [3]. Coxpamesze mpodutemoro
CONMPOTHETSHHA MPEINONarieT NepecMaTp BceH
KOHCTPYEIIOI KDEITa D CEOK  O092pels,
VMEHBIIEEHE MHIYETHEHOTO CONPOTHETEHHT
MOXRT OHTE 0OSCTIE¥SHO 023 IHIYMTETEHED
H3MESHSHIGI KOHCIPYETHEHO-CHIOEOH CXEMEI
Kpeina. Pames aETopaMu Omlt0 moxasaxo (6],
uTO NPHMEHSEME KOHIREEIX 23POIHHAMHEE-
ckux  mozepxmocreit  (KAIL  saxommosox)

WJIM 3aKOHLIOBOK. McciieoBaHO BMSIHYE yI/Ia pa3Baia,
oTpeie/isieMOro MOJI0XKeHHeM 3aKOHLIOBKHU
OTHOCHUTE/IbHO KOH1|€BOI HEPBIOPHI KPbL/a, HA ero
aspoauHaMHUYecKue XxapakTepuctuku. [lonyuyenue
KapTHHBI 00TekaHust Mogenu camonera DLR-F4 u
olpejie/ieHNe ee a3poJUHAMUYeCKHX XapaKTepUCTHK
MIPH Pas/IIMYHBIX yI/IaX aTaKu KPbUIA U pa3Baja
3aKOHIJOBKH BBIIIOJTHEHO B IIaKeTe YHUC/IeHHOTO
rujiporasoarHamMuyeckoro mogenupoBanus ANSYS CFX.
YcTaHOB/IEHO, YTO Ha MaJIbIX YIVIaX aTaKu 3¢ eKTUBHBI
3aKOHIIOBKH, 6/IN3KHMe K TOPU30HTAIbHBIM, a Ha
OOJIBLINX MOJIOXKUTEIBHBIX U OTPULIATETBHBIX - OTM3KHe
K BepTHUKaJIbHBIM.
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A. B. Katynun, A. M. Tumep6ynaros // BectHuk
Ydumckoro rocyzapcTBeHHOTO aBUAIMOHHOTO
TEXHUYECKOI'0 YHUBepCUTeTa. — 2019. - N2 2. — C. 81-89.
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A3PO/IUHAMMUYECKOE NPOEKTUPOBAHME NNIAHEPA
MHOTOUENEBOTO MUKPO-BIN/IA
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AHHOTAUMWA. KPETKO PACCMOTPEHb! OCHOBHbIE HENP3BASHUA PD33BUTHA 33P0AMHIMUYECKNX
KOMMNOHOBOK MikpO-BI/1A v TpyaHOCTI NPK WX peanksauwd. PaccmaTpueaeTca 0bocHOBa-
Hue BEIOOPE B KEYECTBE KOMMOHOBKM CXEMbI €ETAIOWEE KPbIAOY, COCTOALLER M3 UEHTPO-
NN3Ha MaNoro YANMHEHMA 1 KOHCONEH GOALLIOTO YAAKHEHUA. MPUBELEHbI NEPCNEKTHBHDIE
33POAMHBMMYSTHME PELIEHUA, KOTOPbIE MOKHO PE3NM30BaTh NPW BbIGPAHHON KOMNOHOB-
Ke. W3noMeHs! NPUHUMNE PAcYeTa a3POAMHAMMYSCKUX XaPaKTEPHCTUK NPOOMAR Kpbina
NP MaABIX YMCNEX PEMHONBACE, OCHOBEHHOTO H3 MCMOME30B3HMM NEHENEHOTO METOA3
C Y4ETOM MOTPaHKYHOr0 CNOA HA OCHOBE MHTEFPaNbHbIX YPABHEHMIA ¥ ONPEZENEHUA TOYKN
NamuHapHo-TypOyneHTHOro nepexoaa. OCyWecTENSHDl NPOSKTMPOBOHHBIE PACYETS! Npo-
duneit 4nA CO303BEMON MOQENM.

KpaTko paccMOTpeHbI OCHOBHBIE HAallpaB/I€HUS Pa3BUTHS
adpOAMHAMUYeCKUX KOMIOHOBOK MUKpO-bIUJIA u TpyaHocTn
IpHU UX peannsauuu. PaccMarpuBaercst o60cHOBaHMe BbIOOPA B
KayecTBe KOMIIOHOBKH CXEMBI «JIeTAolllee KPbLIO», COCTOSII e
13 LeHTPOIUIaHA MAJIOTO YAIMHEHUS U KOHCOJIel 0OIbLIOro
yanuHeHus1. [IpuBeieHpl NepcrieKTUBHbBIE a3POAUHAMUYeCKUe

Knioueebie cnosa: MvKpo-BM/IA; 83poavHaMUKa; Mabie Yyuona PeiHoNbACE; NeTawes N
PeLIeHu A, KOTOPbIE MOXXHO p€a/in30BaTh ITpU BLI6paHHOI/I

KPBIAD; NEMUHEPHO-TYOOYNEHTHOE TEYEHIE; NPOGWIDL KPbINA; 35PCAMHAMMHECKOE NPOSK-
TMPOBAHKE; NaHebHbI MeTod; &'-MeToa; Ge3MOoMEHTHLIA NpodMAE; NaPEMETRUYECKIE

WMCCNEAOBAHNA.

BBEJEHHE

TIponoTaarommica POCT HHTEPECE K C03Ta-
HHIO OECTHTOTHOH TeTaTeneHOE TEXHHEE NpH-
81 K NATHHEHITeMY VESTHUEHHI0 MEOrO05pasks
THIOE ANTAPATOB, HX MACCOTa0pHTEEX mapa-
METPOB ¥ ocramernA Konmarrsme Gecrminor-
HEe TeTarenbizie ammapatsr (BILTA) nprrozsst
X SEIVCKY B MOMIBEBIX VIOBHAR, & THKE K MpH-
MEHEHMIO Ha TEDECEUSHEOE MECTHOCTE H B
VCTOSHAX TOPOCKOH SACTPOEH. JTH anmapars!
70 CYINECTEYIOMeE KIACCH{HEAINY NPHEATIE-
AT K TaK HashiBaeMens MExpo-BIITA.

M msanmsa pasmMepos ¥ Macchl MHEDO-
BILTA crepsmpaercy GOpMOH H MaTePHATOM
T7aEepa, NapaMeTpaME HaOmoNaomes B npH-
eMOonepeIamel aNIAPATYPHL, & TAKAE THIOM
NEHAHTETBHOTO KOMILIEXCA H €r0 SHEproen-
xocTei0. TlocTememii KOMIOEeHT Ea cero-
THAMEEE JeHb MPeICTEENASTCA HaHOOMEE CY-
mecTEeRHEDS. [IperymecTseR b OKasHEz-
€TC MPHMEREHE® 3TeKTPOIBHTATENeE, I8 He-

J0CTATKOM ABTRETCE SHAWKTENBHBIE 5EC 2KK)-
MVTIATOPA, 9bA MaCCA PACTET C SHEProeMxo-
cThi0. Henoctatkavy Jeuratetelf sHyTpenke-
IO CTOpamMA BIMOICK NOBBONEHEZA IIVM-
HOCTD ¥ mpolieMsl, CEAsamHH:e ¢ Gesomac-
HOCTBH0 HCIOTE3VEMOT0 TOILTHEZ.

Passurse amxpo-BILTA Tasxe Hier 5 pas-
THTHEX EaOPaBTeHHAX B SZBHCHMOCTH OT
TPHOPHTETHOH SaIa¥H ITf COSZABZEMOTD aml-
napara Ommid B3 OCHOEHBIX DaSTHYHE AETE-
e1cE cnocod ofecnewexma moneta. Hambomes
PACTIPOCTPZKEHHOH NOKA OCTAETCA TPATHIM-
OHHAA CXeMa THIZ CaMOIeTEOR KOHCTPVE-IBH
¢ HRCHDOEAHHEDME HEC)TIHME TOEEPXHOCTA-
MH H TAEVITM ETH TOTXAIOMEM EOSTVINHEME
euETavH. TIpE 3TOM MO COOGpaeHHAM BETE-
YHHBEI JOTE NOTesHEX 00beMOE OT OOmEX
obeatos auxpe-bILIA game sxifHpaeTcs cxe-
M2 etaomee kpertos. Omz mossomier Zo-
CTHYb EaHOOMBINEr0 MONETHOTD 23POJHHAME-
HECKOTO KawuecTsz, B DesyeIaTe Hero IpE

KOMIIOHOBKe. M3/10)keHbI MPUHIUIIBI pacyeTa
A3POAMHAMUYECKUX XapaKTePUCTUK TPOGHUIIS KPbLIa ITPU MAJIbIX
yuciax PeifHoMbACA, OCHOBAaHHOTO Ha UCIIO/Ib30BAaHUHU
MaHEe/IBHOTO MeTO/a C Y4eTOM IIOrPaHUYHOIO CJIOSI HA OCHOBE
WHTErpaIbHbIX YyPaBHEHUI U OIIpeJe/IeHNsI TOYKU JIJAMHUHAPHO-
TypOyieHTHOTO nepexoza. OcylecTBIeHbI TPOEKTHPOBOYHbIE
pacueTsl poduJieil Ajisi CO34aBaeMOil MOZEH.
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METOJ NPOEKTHPOBAHHA JONOJHHTENBHRX
A3POIHHAMHYECKHX NOBEPXHOCTEH KPRIJIA
BO3AYIIHOTO CYIHA KAK 3JIEMEHTA VOIPABJIEHHA

B rnpedcmasiennoli cmansse paccuompen MpoyEce GEMaMAMISUPOERNOZ0 NPOSKIMUPOSIHUR Jo-
HOTHUMETEHBTX ASPOTUHAMUNECKUX NOESPXROCED KPHIA MAUSTHPATEROZ0 S030VUHO20 cvona B pe-
3uTEManme npuuexe HUT I‘iﬁ}!\l\. UPOEAHRO2O \(moca & Npoyecce ’.?OEKTP!MPOECH.LR ODP‘OTH!‘" ETEHON

aspodura NOSEPXHOCTRY KPBIA NOTVY e SRMAT 3E, MO KOMOPEIM 605-
MOHCHO X UIRE NOSEDEHUE MOTETU € USW =2 b

npu 2a0aHNEX KOHCHPAKTNUEHO-2EOMETHPUNECKUX U 33;”6“7!2\(![‘(“3\1&’ XAPAKMEPUCTHURAX, @ TIGKICE
UIVHUME CEOUCTHEQ MOJETL NPU FA0AHHOU SEOMEMPULL.

Kaioussris c106a: cucmeda yMpas1skus, COMOTHUMETEHAR ASPOCURAMUNETNAR MOSSPXHOCTHY,
E0ICVILHOE CYTHO, GEMCMUINUSUPOEAHHOE YPOSIONUPOETHUE, UMITHAYUOHHOE MODETUPOEGHUE.

B cozpeauemHEN ycﬂor,m ps:snm JEOHO-  EXOZ3. YIPIETSHEE - DPARERTA, TEXHOTOTHH, Ipome-
:I'\'pﬂ MR CTEHISPTH, ROTOPEIME EOZCTEVETCR

Bismec-mponecc 085 PEIVIBTATE H2 MM2ET CMBICIE.
CEHX YCIOBHAR ¥ 1 & % ome- PeCypcHl — TMEPCOHAT NPeINPHATHA, 000P
pamMi 3 eIHHE TPOMRCCH. T.2. HSOOPM  Hue, HECTPYMEHT B T.1. [IpOSRTHPOBIHMS CIGKHEX
O'ﬂpm X010} SATHIE BMeCTe, COIJAM0T pe-
xnz moTpeburen
CEHE0 o:xpe:ams E2E COBOEYT-

0CTH YCIOEHRIOT vnpzyemxa
< mat"apozamu 32 xoppexTHOTO
VIIPAETeRNE TPOIECCOM TPOSKTHPOE AT Tpedyerce
CaMai palmoodpasza® BEOOpPMAINMA, NPHESICEHAT
S EXT, TOSBORTLOMME 2¢ aHATMIHpOEaTs. losTouy
TPONECC TPOSKTHPOEAHMS CIOEHEDD TENEMYECIILT

HiJeTHil HEBOMOKEE Del HCHOTB:

MEHHELR EOMTBIOTSPHEX TEXHOM

:(o:n CX327CA, 970 OMIBEC-IPONSCE MOKST H2 BMETE  T/EOIINR S BHPTVETEHOM CPEIe CO3IIEAr: CHETEIH-

Mpunaayes, A. 1. MeToa NpoeKTUpoBaHMA
OONONIHUTENbHbIX a3POAMHAMUYECKUX
NMOBEPXHOCTEM Kpbl/la BO34YLWHOIO CyAHa

KaK anemeHTa ynpasnexHus / A. [. Npunagyes,
A. A. TopbyHos, H. 3. CyntaHoB // HTennekT.
MHHOBaunn. MHeectmummn. — 2015. - Nel. —
C.122-129.

B npezcTaBieHHOM cTaThe pacCMOTPEH MpOoLece
aBTOMATU3WPOBAaHHOTI'O IPOEKTUPOBAHMUS AOTOTHUTE/IbHBIX
ad3pOAUHAMUYECKUX IOBEPXHOCTEM KpblJIa MaruCTPajibHOIO
BO3JYILIHOTO CyAHa. B pesynbraTe npuMeHeHUs
cdopMyTMPOBAHHOTO METOZA B IIPOLiecce MPOEKTHPOBAHHUS
JOTIIO/THUTEIbHOM a3POJUHAMHUY€eCKOM TOBEPXHOCTH KPbLIa
IIOTy4Y€HbI SKCIIepUMeHTa/IbHbIe JaHHbIe, 0 KOTOPhIM
BO3MOXXHO IIPOC/IeIUTh IOBeleHUe MOJe/IU C U3MEeHeHHeM
BpeMEeHH, OIIpe/ie TUTh TpebyeMble TapaMeTphl PU
3aJlaHHBIX KOHCTPYKTHUBHO-T€OMEeTPUYeCKUX U
ad3POJUHAMHUYECKHX XapaKTepUCTUKAX, a TAK)Ke U3YINUTh
CBOMCTBA MOZe/IU MMPU 3aJaHHOM TeOMeTPHH.

YUTATb


https://reader.lanbook.com/journalArticle/343393
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