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Jiig epeKTUBHOTO 3aCTOCYBaHHS MaTEMAaTUYHUX 3aJIEKHOCTEH MPH OLIIHIOBAHHI 00’ €KTI1B KBaJIIMETP1i HEOOX1THO
IPOBEJICHHS Py HAYKOBUX JOCIIIKEHb, 3 METOIO TOCATHEHHS iX YHIBEPCAIIBHOCTI Ta MOXKJIMBOCTI 3aCTOCYBaHHS JJIs
OIIIHIOBAHHSI IKOCT1 00’ €KTIB PI3HOI MPUPOIH.

JlJis1 OTpUMaHHS OLIIHOK PI3HOPO3MIPHUX MOKA3HUKIB SIKOCTI Yy 0€3p0O3MIpHY LKAy MPOIMOHYETHCS 3aCTOCYBATH
TaKy MAaTeMaTU4HY 3aJIeKHICTb, SIka OM BpaxOByBaJla HEJOJIKM ICHYIOUMX Ta Oyjla OM METOJUYHO Ta MPaKTUYHO
3abe3neueHa. Ajxe Oynib siKa HayKoBa 3ajja4ya IOBUHHA OyTH JOBEJIEHA /10 IPAKTUYHOI'O 3aCTOCYBaHHS.

B sxocTi MaTeMaTH4HOI 3aJ1eKHOCTI MIPOIOHYETHCS 3aCTOCYBATH (PYHKIIIIO TOMUJIOK, SIKa € HEEJIEMEHTAPHOIO Ta
3aCTOCOBYETHCSI B MAaTEMaTUYHINA CTATUCTHUII Ta MaTeMaTUUIHIN (Bi3UIll 71 BUPIIICHHS JICSIKUX MPAKTUYHUX 3aBJIaHb.
3actocyBaHHa (QYHKIII TOMHIOK CTaJI0 MOXIIMBHM 3aBJSIKM PO3BUTKY KOMIT IOTEPHOI TEXHIKM, ajKe I i
3aCTOCYBAaHHS MOTPIOHO psAZl MAaTEMATUYHUX NEpeTBOpeHb. DYHKIIS MOMUIOK € CTaHJApTU30BAaHOIO y MPUKIIAJIHUX
nporpamax, TOMy € BeJTMKI MOXKJIMBOCTI 11010 11 MPaKTUYHOTO 3aCTOCYBAHHS.

Ha BigMiHy Bij iICHYIOUHX 3aJIEKHOCTEH, SIKI TOTPEOYIOTh CKIQJHUX OOYHMCICHb Ta 3aCTOCYBAaHHS €KCIIEPTHUX
METO/IiB, 3aIPOIIOHOBaHI BUKOPUCTOBYIOTh (PYHKIIiI0 TOMIIIOK, sika € BOymoBanoto B Microsoft Excel (®OLI). To6to
HE OTPIOHO CTBOPIOBATH CIIellajbHE MPOTrpamMHe 3a0e3MeueHHs, 10 J03BOJIsE€ aBTOMATU3YBaTH MPOLIEC OLIIHIOBAaHHS
1, THM CaMUM, PO3MIHPIOE chepr 3aCTOCYBaHHS caMe 00’ €KTIB Pi3HOI mpupoau (MIpoIeciB, MPOAYKIIii, 3HAHb y PI3HUX
ray3sx €eKOHOMIKH Ta pi3HuX chepax).

3anponoHOBaHl MAaTEeMAaTHYHI 3aJIEKHOCTI MOXKYTh CTaTH MPAaKTUYHUM 1HCTPYMEHTOM JJIA ii 3aCTOCYBaHHS, a
TaKOK MOKYTbh OyTH BIIPOBa>KEH1 B HOPMATUBHI JJOKYMEHTH PIBHS OpraHi3allii 4d OiJIpHeMCTBA JIJIs1 BIPOBAIKEHHS
MPOLIEyPH OLIHIOBAHHS AKOCT1 00’ €KTIB P13HOI IPUPOIH.
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MNJIAHEP
baxenos /[.0.

Hayionanvnuii aepoxocmiunuti ynieepcumem im. M. €. JKykoscvkoeo "Xapkiscoxuu asiayiinut incmumym'"

[Inmanepu — 3Mar0THCA MPOCTHMH, ajie MPOCTI BOHW TUIBKKM Y TEXHIYHOMY IUTaHI, TOMY IO Taki MOJEN He
BUMAraloTh CKJIQJHUX KOHCTPYKTHUBHHUX pIllIeHb, TPOTE, OYIAIBHUITBO 1 3MIACHEHHS iX CTAaOUTBHHMX JITaJIbHHUX
XapaKTEPUCTHK — cripaBa ToHKa. [Imanep abo mmauep [1] (dp. planeur, Big nar. planus [2] — «11ockuii» ) — 6€3MOTOPHMIA
JMTaJbHUN amapar BaXX4YWil 3a MOBITPS, SIKMUHA HIATPUMYE MOJIT 332 PaXyHOK aepOJAMHAMIYHOI MIAHOMHOI CHIIM, L0
CTBOPIOETHCS HA KPHJII TOTOKOM IMOBITPS, 1110 Habirae. [Tnanep TpumaeTsCs B MOBITPI 3aBASIKA BPIBHOBAKEHHS J1104Y01
BHU3 CWJIM TSDKIHHA 1 MIAMOMHOI CHJIOIO, CTBOPIOBAHOI BUCXIJIHMMH MOTOKAMH HOBITPs. PO3pI3HSIOTE 1Ba pexuMu

MOJILOTY TUTAHEPIB: IUIaHYBaHHs (KOB3aHHS) 1 mapiHHs. [nanyBaHHS — 11€ CTIMKUI MOMIT 31 3HKEHHSM, SIKUM MOKHA
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yHOJIOHUTH CKOYYBaHHS CAHOK BHMU3 MO cxuiy. llapiHHS — 1le BUKOPUCTAHHS NIANMOMHOI CHJIM, CTBOPIOBAHOI
NOBITPSHUMHU TIOTOKAMH 1 MIATPUMYIOYOi JITAJIbHUM amapaT B moBiTpi. PaxiBil B Taiay3l aBiallii, OJHAK, YiTKO
PO3PI3HAIOTh TEPMIHHU «IUIaHEp» 1 «rwiaHepy: [lmanep — Oe3mocepeHLO OE3MOTOPHUM JIITAIBHUHN amapar, 37aTHUM
JTaTH, a TOYHIIIe, IJIaHyBaTH. [lnaHep — Hecyda KOHCTPYKIS JliTaka ad0 1HIIMX JITaTbHUX 3ac001B, BKIIOUYAIOUU
TaKOX 1 MyaHep (TOOTO MpO HeCcydy KOHCTPYKIIIO IUIaHEpa MOKHA CKa3aTH «IUIaHEp IUIaHepa», TaKk caMo SIK Ipo
HEeCy4y KOHCTPYKIIIIO JTiTaKa KIUIaHep JITaKa).

JIx01CTBO MOMITHIIO, 110 MITAXH MTPH MOJIBOTI HE 3B/ MaxaloTh KPUJIaMH, BOHM HEMOB «mapsTh». [ITaxu miaBHO
KOB3aI0Th Ha PO3IUIACTAHUX KPUilaX, CyCKAIOUMCh BHU3, aJIe MOXKYTh 1 3JIITaTH Bropy 0€3 BUTPATH MYCKYJIbHOI CHIIH,
BUKOPUCTOBYIOYH JIJISl IOTO €HEPT1I0 BUCXITHUX TTOTOKIB MOBITPSI.

Himenxoro imxenepa Otro Jlunmuentans (1848-1896) uwacto Ha3MBalOTh MEPIIMM B 1CTOPIi JTHOTUYUKOM-
BUIIPOOyBayeM. BiH 3pOOUB OLIbIIIE ABOX TUCAY MOJIBOTIB HA TUTAHEPAX BIACHOI KOHCTPYKIIii, po3poOuB, OOy yBaB i
BUNPOOYBaB OinbIe AecsaTKa miTanbHUX amapaTiB. Otto JlimieHTans yBaKHO BHBYaB MOJIT nTaxiB. Y 1891 pori,
YCBIJJOMUBILIY OCHOBHI 3aKOHU MOJIbOTY BEJIMKUX NTaxXiB, BiH CIIOPYAUB Nepinii rmanep. OAHUM 3 EPIINX MapyIounx
MOJIBOTIB MponanyBaB mpodecop M. €. Kykoscrkuit. OmanuM 3 nepiux mwianepuctiB 0yB K. K. Aprieynos.

be3smoTopHOIO aBialli€ro 3aXOIUTIOBAIMCH TAJaHOBUTI HOBATOPH, JIFOAHM, OE3MEXHO BimmaHi HEOy, MOJBOTY,
MOIIyKaM HOBUX HETPAIUIINHUX pillleHb, MOB'A3aHUX 3 MIJKOPEHHAM MOBITPSHOTO OKeaHy. 3 LUX EHTY31acTiB
dbopmyBaKCs 3roJ0M I1iJ11 HAPSMKU CBITOBO1 aBiaili.

VY 1nux Ta nopayibIIUX 3MaraHHAX B3sUIM y4acTh MailOyTHI BUJATHI BUEHI 1 KOHCTPYKTOPH aBIALIIHOI 1 KOCMIYHO1
texHiku: O.K. Anrtonos, C.B. Insrommn, A.C. SxoBnes, A.H. Tynones,C.I1. KoponroB,M.K. Tuxonpasos, FO.A.
[To6enonocues, B.®. bonxositinos, [.JI. Tomamesuy,M.I. I'ypeBuy,B.C. [Tumnos, C.H. Jlrouun, LIL. Tonctux, I'.O.
[Ipockypa, B.I1. Berunnkun, b.1. Yepanosckim, b.I'. Paymen6ax, b.H. Hlepemeres, B.K. I'pudboBcbkuii B. Baxmictpis,
A.B. Yecanos, M.A. Taiin, I'.I1. Cumes, C. I1. KoponboB Ta iH.

[Inanepu B 3aneXHOCTI BiJ MPU3HAYEHHS MOJAUIAIOTHCS HA HaBYajbHI, CHOPTHBHI, J1€CAHTHO-TPAHCIOPTHI.
[Inanep cknagaeTbes 3 TakuxX Aeraneil, sk: Kpuiao — HaliBaKJIMBiIIa YacTHHA TIaHEPa, 10 CTBOPIOE MiTHOMHY CHITY,
HEOOXiIHY Il yTpuMaHHS Horo B moBiTpi. Kpuio mnanepa ckiagaeTbes 3 IBOX CHMETPHUYHUX TOJIOBHH — KOHCOJIEH,
K1 KpIMJIAThCS Ha depMi Bro3eshKy Ha KOPEHEBI1M 4acTHHI JJOHXEPOHIB. JIOHXXKEPOH — I1e MOTYKHUN TO300BKHIN
€JIeMEHT Ha0opy Kpujia, MpU3HAYEHUN NIl poOOTH HAa BUTHH 1 KpydeHHs. CuiioBui HaOIp KOHCOJI CKJIAA€ThCA 3
HepBiop. HepBropa — 11e eneMeHTH nomnepeyHoro OyJ0BU KpHJiia, a MO3/10BXKHI HA3UBAIOThCS CTpiHrepamMu. Dro3essiK —
I[e KOpIyC IJIaHepa, 110 3'€Hy€ B OJHE IIie BCl Woro yacTuHU. OmnepeHHs — 1€ CYKYMHICTh aepOJAMHAMIYHHX
MOBEPXOHB, 10 3a0€3MeUyI0Th CTIHKICTh, KEPOBaHICTh 1 OalaHCYBaHHS JIiTaka B MOJIbOTI. OnepeHHs pO3AUISIETHCS Ha
TOpU30OHTaJbHE 1 BepTuKanbHe. CucTeMa ynpaBlliHHS CKIAAAEThCS 3 PYYHOTO 1 HOKHOTO yIPaBIiHHS.

[Tpu mpoekTyBaHHI IJIaHEPa HEOOXIAHO 3310BOJILHUTH CYIIEPEUWIMBUM BUMOTaM JOCATHEHHS BUCOKUX JIbOTHO-
TEXHIYHUX XapaKTePUCTUK, TapaHTOBAHOi MIIMHOCTI 1 HHU3BKOI BapTOCTi. J[7s BHUTOTOBIIGHHS IUTAHEPIB
BUKOPHCTOBYIOTBCSI METalM, JCPEBHHA, TKAHUHHU, CKJIOBOJIOKHO Ta iXx KomOiHamii. YUuMm BuIlle 3amjaaHOBaH1
XapaKTEPUCTUKU TUIAHEpa, TUM OUTbIT OOTIYHMMH TOBUHHI OyTH #oro (ro3emnsk i kalOiHa JIbOTYMKA, OLTBIIE TOTO

MOJIOBKEHE MOTO KPHJIO 1 MOBEPXHI XBOCTOBOT'O OTIEPEHHSI.
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VYpaBiiHHS KEPMOM, HANIPSMKH IJIaHEpa 3a3BUYai 3/{1HCHIOIOTH 3a JJOTIOMOTOI0 Tieiayiel (HOKHOTO yIIPaBIiHHS),
a YIpaBJiHHA KEPMOM BHUCOTH 1 €JIepOHAMU — 3a JOIOMOT'O0 PYUKH YIIPaBIiHHSA (PYyYHOTO YNPaBIiHHA), TPOTE B PAIL
BUITA/IKIB BUKOPHUCTOBYBAJIMCS ¥ 1HIII, MEHIII TPAUILIIIHI CITOCOOH.

KoManu ynpaBiiiHHS epealoThCsl Ha PYyJIbOBI MOBEPXHI 3a JOIMOMOTOIO TPOCIB, IITOKIB a00 TPyOUaCTHX BaJiB.
bararo BuHaxoiB 0yJi0 MOB'I3aHO 3 PO3POOKOIO YIOCKOHAIICHUX IIBUIKOIIFOYUX CIIOJYYHUX IITYLEPIB 1 PO3'€MIB B
CUCTEMax YIpaBJiHHSA, & TAKOK KOHCTPYKIIIM KpHJia 1 XBOCTOBOT'O ONIEPEHHS.

[TomiT Ha TUTaHEP1 HAJT TTEPECIUCHOI0 MICIIEBICTIO € HAMOUIBII CKIAHUM BHUIOM ILTAHEPHOTO CIIOPTY. 3/1HCHIOI0YH
MOJIIT Ha JAJIBHICTh a00 MEepetiT B MPU3HAYCHE MICIIe, IUNIAHEPUCT BUKOPHUCTOBYE B IMOJILOTI BC1 KOPUCHI JJIT HHOTO
MOBITPSHI MOTOKH, IO 3YCTPIYAIOThCS HA MUIAXY: BITPH, 1[0 BUHHUKAIOTh HAJ CXWJIaMH Tip, TEPMiKH, 00yMOBJIECH1
penbedoM MICIIEBOCTI a00 HECTIMKICTIO aTMOChepH, TOPIKKU XMap, GPOHTANIbHI MOBEPXHI 1 BITpOB1 XBuIIi. BiH Moxe
BUKOPUCTOBYBATH II€H MOTIK JJIS MiJHOMY Ha BEJTUKY BUCOTY 1 MOTIM IJIAHYBaTH BHU3.

3axXOIUTIOI0YNI TIOJIIT TAKOTO POy BUMArae He TUIbKM BUCOKOI TEXHIKM MUIOTYBaHHS, @ i MACTEPHOCT1 HaBiraiii
1 TIMOOKOTO PO3YyMIHHS METEOPOJIOTIUHUX SBUII. B MaHWil 9ac MIaHEPUCTH TOCITAIOTh BUCOT MOPAAKY 18 K,
BUKOPHCTOBYIOUHM TepMETUYHI KaOiHM a00 BUCOTHI CKadaHIpH.

OTxe, pO3TIISIHYJIM 1CTOPiI0 CTBOPEHHS TUTAHEPa, 110 HacaMIiepe/ SBJsi€ COOO00 TUTaHEeD, SKI MOJIEI1 BITYM3HSIHUX

I1aHepiB Oyau moOy0BaHi, y TOMY 4HCHI, 1 mini aBianapk O.K. AHTOHOBA.

APPROACH TO QUALITY MANAGEMENT ASSESSMENT OF COMPLEX TECHNICAL SYSTEMS
Hanna Seleznova
National Aerospace University named after M.E. Zhukovsky "Kharkiv Aviation Institute"

The problem of quality management of complex technical systems that combine elements of the life cycle of
products into a single system is currently very relevant and it should be noted that in most cases it is only waiting for
its solution [3, 4, 5]. Competition forces manufacturers to improve the quality of products, reduce their cost and time
to market. The first element of the problem that domestic manufacturers face is the lack of a process approach and
system analysis to the quality management of complex technical systems [1-6].

A feature of the synthesis of complex technical systems, among other things, presupposes the substantiation of
indicators of the quality of a complex technical system and the effectiveness of its functioning, as well as criteria for
evaluating the effectiveness of functioning. Efficiency is understood as a complex operational property of a purposeful
process of functioning, characterizing its adaptability to the performance of the task facing the system [4, 5, 6].

The concept of efficiency is directly related to the concept of quality. Quality is a property or a set of properties
of an object that determine its suitability for use as intended. The quality of a complex technical system is fully
manifested only in the process of its functioning, i.e. intended use. Therefore, the most objective assessment of the
quality of the system can be obtained based on the effectiveness of its intended use [4, 5]. Efficiency cannot be
«observed» directly, it can only be determined by indirect methods.

Production quality management is directly related to the processes that are organized and take place at the pre-
production, production and post-production (operational) stages of the product's existence [1-6]. Development of
management decisions is made on the basis of comparison of information about the actual state of the process with the

characteristics of the expected result. In mechanical engineering, such comparisons are made with standard quality
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