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Cunadyc HaBYAJIBbHOL AU CHHUILTIHI
«MaTeMaTH4YHi MeTOAH ONITUMI3aNii MpoueciB TeXHIYHOIr0 00CIyroByBaHHSI
NOBITPSIHUX Cy/IeH i aBiaIBUTYHIiB»
OceiTHbo-nIpodeciiinoi mporpamn «TexHiuHe 00CIYrOByBaHHSI TA PEMOHT
NMOBITPSIHUX Cy/AeH i aBiagBUTYHIB»
I'any3s 3Hanb: 27 «Tpancmopt»
CrneniaabHicTb: 272 «ABianiiiHuii TpaHcnopT™

PiBenn BHIOI ocBiTH

Hpyruii (Maricrepcbkuii) piBeHb BUILOI OCBITH

CraTyc AUCHMILTIHU

HapuanbHa aucnuuIutiaa 8UOIPKOB020 KOMNOHEHMA (Paxo8020 nepeniKy

(pexomendosana)
Kype 1
Cemectp 1

O0car TUCUUIIIHN,
kpeantn EKTC/rongnnn

4,0 xpenutu / 120 ronun

MoBa BUKJIaJaHHA

YkpaiHchKa, aHTIiichKa

o 0yne BuBUaTHCS
(mpeaMeT BUBYEHHS)

OCHOBHI TPUHIMIHN MOJCIIOBAHHS CHCTEM MacoBOTO OOCIyroByBaHHS Ta
MaTeMaTH4YHi MeTOJi omTHMi3amii mporeciB TexHIYHOro obcmyroyBaHHs (TO)
noBiTpsHUX cyaeH (I1C) ta aBianBUTyHiB.

Yomy e nixkapo/
Tpe®a BUBYATH (MeTa)

MerToro BUKIAJCHHS IUCUUILTIHK € PO3KPUTTS CYYaCHMX HAYKOBHX KOHIIETMIIIH,
MOHATH, METOJIIB T4 TEXHOJOTIH 3aCTOCYBaHHS CHCTEM MAacOBOTO OOCIYrOBYBaHHS
qutst 3a0es3neuenns mportiecis TO T1C.

YoMy M0KHA HABUMTHCS
(pe3yJbTaTH HABYAHHS)

IIPH 01. CremiamizoBaHi KOHIENTyallbHI 3HAHHSA, IO BKJIIOYAIOTh CyYacHi
HayYKOBi 37100yTKH y cdepi aBialliifHOro TPaHCHOPTY i € OCHOBOIO JIJIsl OPUTIHAIEHOTO
MUCIICHHS Ta MPOBEACHHS JOCIiKeHb. 3aCTOCOBYBAaTH CydacHI METOIM HAYKOBHX
JIOCITi/PKEHb, OpraHi3alii Ta IUIaHyBaHHS EKCIEpUMEHTY, HHU(POBI TEXHONIOTI],
METOJIU aHAJI3y JaHUX JJIs PO3B’sA3aHHS CKJIaIHUX 33/]1a4 aBialliiiHOTO TPAHCIIOPTY.

ITPH 02. Po3B’si3yBaTH CKJIagHI 3ajadi CTBOPEHHS, €KCIUTyaTallii, yTpUMaHHS,
PEMOHTY Ta yTHJIi3allii 00 €KTiB aBiallifHOTO TPAHCTIOPTY, Y TOMY YHCIi Ha MEXi i3
CYMIDKHUMHU TaTy3sIMH, iIHKEHEPHUMH HayKaMH, () i3HKOI0, €KOJIOTI€0 Ta EKOHOMIKOO.

ITPH 04. Po3po6usiTu Ta peai3oByBaTH HOBI TEXHIUHI PillIEHHS Ta 3aCTOCOBYBATH
HOBI TEXHOJIOT1i.

IIPH 05. 3acrocoByBatTnm y mpodeciiiHiii misIbHOCTI  yHiBepcanbHi 1
CIemiani3oBaHi CHCTEMH YIPaBIiHHS XUTTEBUM 1UKiIoM (PLM), aBTOMaTH30BaHOTO
npoektyBanus (CAD), Bupoouunrsa (CAM) ta imkenepaux nocmimpkensb (CAE).

IIPH 07. OpranizyBatu Ta KepyBaTd pOOOTOI0 NEPBUHHOTO BHPOOHHYOIO,
MPOEKTHOTO a00 MOCTIAHUIFKOTO MiAPO3ALTy y cdepi aBiallitHOTO TPaHCIIOPTY,
OIliHIOBATH €(DEKTUBHICTH 1 pE3yJIbTATUBHICTD ISIBHOCTI MEPCOHANY 1 MiAPO3/IiTy.

ITPH 08. Po3pobnsitu Ta aHamizyBatu (pi3MyHi, MareMaTW4Hi Ta KOMII IOTEpHi
MOJIENIi, IO CTOCYIOThCSI CTBOPEHHS, EKCIUTyaTallii, TEXHIYHOrO OOCIyroByBaHHS Ta
PEMOHTY 00’ €KTIB aBiaIliifHOTO TPaHCIIOPTY.

IIPH 11. BukoHyBaTH TEXHIKO-€KOHOMIUHI pO3paxyHKH, TIOpPIiBHSHHA Ta
OOIpyHTYBaHHSI TIPOEKTIB BHUPOOHHUIITBA, PEMOHTY, PpEHOBalii, eKcIuTyaTauii,
TEXHIYHOrO0 OO0CIyrOBYyBaHHs 0O0’€KTIB aBialliiHOTO TPAHCIOPTY BIAMOBIIHO 0
crieriasizanii.

ITPH 12. IpuiimMaty edeKTUBHI PilICHHS 3 MUTaHb aBiallitHOTO TPAHCIIOPTY, Y TOMY
YUCTl Yy CKIaJHUX 1 HemepeadadyBaHMX YMOBaX; MPOTHO3YBaTH HOTO PO3BHUTOK;
BU3HAYaTH (PAKTOPH, 110 BIUIMBAIOTH HA JOCSTHEHHSI [TOCTABICHHUX I(IJICH; aHAII3yBaTH 1
MOPiBHIOBATH AJITEPHATHBY; OLIIHIOBATH PU3MKH Ta IMOBIpHI HACIIJIKH PillICHb.

ITPH 15. BuzHauaTy BIacTUBOCTI Ta XapaKTEPUCTHKH, PO3Pax0OByBaTH MapaMeTpu
00’€KTiB aBiaIlifHOTO TPAHCIIOPTY.

ITPH 16. Po3po0msaTy Ta onTUMi3yBaTH ITapaMeTpu 00’ €KTIB 1 CHCTEM aBiaIiitHoro
TPaHCHOPTY Ta TEXHOJOTIYHUX MpPOLECiB, B TOMY 4YHCII 3 3aCTOCYBaHHSAM
ABTOMAaTH30BaHOT'O KOMIT FOTEPHOTO MPOEKTYBaHHs BHPOOHMLITBA BY3JIiB, arperatiB
Ta cucTeM 00’ €KTIB aBiaIlifHOTO TPAHCIIOPTY.

ITPH 17. 3abe3neuyBaTu TeXHIUHE OOCTYTOBYBaHHS i PEMOHT MOBITPSHUX CYACH
Ta X KOMIIOHEHTIB.




ITPH 18. Po3po0isiTi opraHizaIiifHo-TeXHIYHY, HOPMATHBHO-TEXHIYHY JOKYMEHTAITi{
3 TEXHIYHOTO OOCITYTOBYBaHHS T4 PEMOHTY ITOBITPSHIX CY/ICH 1 aBiaIBUTYHIB.

ITPH 19. Po3pobnsti Mozedi, siKi AO3BOJSIOTH MPOTHO3YBaTH 3MiHY TEXHIYHOTO
CTaHy TIOBITPSAHUX CylIeH Ta iX KOMIIOHEHTIB, BiACTIIKOBYBaTH IapaMeTpu
edexTrBHOCTI il TexHIUHOI eKciuTyaTtarii Ha 0a3i cy4acHWX aHATITHYHUX METOMIIB 1
CKJIaJHUX MOJEIEH.

Sk MO3KHA KOPHCTYBATHCH
HAO0YTHUMHU 3HAHHAMM i
YMiHHAMH (KOMIETEHTHOCTI)

IK. 3paTtHicTe poO3B’sA3yBaTH CKIAAHI 3a1adi  JOCHIAHUIBKOTO  Ta/abo
IHHOBAIIMHOTO XapakTepy y cdepi aBiamiifHOTO TpaHCHOPTY abo y mporeci
MMOJANBIIOT0 HaBYaHHS 13 3aCTOCYBAaHHAM TIOJOXKEHb, TEOpPIH Ta METOMIB
NPUPOAHNYMX, TEXHIYHUX, 1HOPMALIHHUX Ta COLiaIbHO-€KOHOMIYHUX HAyK, LIO0
XapaKTepU3YEThCsI KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3K 03. HaBruku BUKOpHCTaHHS iHGOPMAITIHHIX 1 KOMYHIKAITIHHUX TEXHOJIOT1H.

3K 04. 3natHicTh MpOBEICHHS TOCIIPKEHb Ha BiIMTOBITHOMY PiBHI.

3K 05. 3gartHicTh 10 MOIIyKY, 0OpoOIeHHS Ta aHami3y iHpopMallii 3 pi3HUX IKEpe.

3K 07. 3matHicTh mpuitMaTy 0OTpYHTOBaHI PIllICHHS.

3K 09. 3naTHICTh OITIHIOBATH Ta 3a0e3MeUyBaTH SKICTh BHKOHYBAaHHUX POOIT.

®K 01. 3naTHicTh pO3pOOIIATH 1 pealli3oByBaTH HAYKOBI Ta MPUKJIaIHI MPOEKTH B
cdepi aBiaiHOTO TPAHCIIOPTY.

®K 02. 3maTHICTh 3aCTOCOBYBATH CUCTEMHHH ITiXiJl O BUPIMICHHS 1HXXEHEPHUX
MDKIUCHUTUTIHAPHUX TPOOJIeM Ha aBiaiiHOMY TPaHCIIOPTi.

OK 05. 3paTHicTh yIpaBiIsaTH TEXHOJOTIYHHUMH TpoliecaMu y cdepi aBiaiiHOro
TPAHCIIOPTY, SKi € CKIQJHAMH, HelependadyBaHUMH Ta MOTPeOyIOTh HOBHUX
CTpAaTeriyHuX MiIXO/MIiB.

©OK 06. 3naTHICTH BIPOBa)KYBaTH Cy4acHi TEXHOJIOTI1, TOCIIKyBaTH, aHali3yBaTH
Ta BJOCKOHAJIFOBATH TEXHOJIOTIYHI IPOIIECH aBiaIlifHOTO TPAHCIIOPTY.

®K 10. 3matHICTh PO3pOOIATH MOAEII, SAKi JO3BOJISIIOTH IPOTHO3YBATH 3MiHY
TEXHIYHOTO CTaHy TOBITPSHUX CYJeH Ta IX KOMIIOHEHTIB, BiJIC/IIJKOBYBaTH
napaMeTpu e(heKTUBHOCTI ii iX eKcIuTyaraliii Ha 0a3i CyyaCHHX aHAJIITUYHUX METOIIB
1 CKJIIaJHUX MOJIeIeit.

©®K 11. 3naTHicTh 10 po3p0o0KH OpraHi3alitHO-TeXHIYHOT, HOpPMATHBHO-TEXHIYHOT
JOKYMEHTAIlll 3 TEXHIYHOro OOCIyroBYBaHHs Ta PEMOHTY IOBITPSHUX CyJeH i
aBiaJIBUTYHIB.

HaBuaabHa JoricTuka

3MicCT IMCHUILTIHA:

HaBuanbHuit Marepiai AMCIMIUTIHA CTPYKTYPOBaHUH 32 MOJYJILHHM IPHHIUIIOM i
CKJIaJa€ThCs 3 JIBOX HaBYAJIbHHUX MOXYJiB, a came: Moaynb No 1 «Teopernuni
acnektu ontuMizamii» Ta Momymp Ne 2 «llpukmamHi acmekTd omTumizamii y
3acrocoByBaHi 110 npodsiem TO I[1C ta aBiagBUTyHIB.

Monynb Ne 1 «TeopeTndHi acrekTH ONTHMI3aIi»

Tema 1.1. Meroan onrrumizanii. OcHOBHaA KOHIENIs onTuMizamii. Onrumizaris
¢yHkuii. OCHOBHI TepMiHM, IOHSTTS Ta BU3HAUYEHHs. THIN ONTUMYMY, €KCTPEMYMY,
MiHIMyMY Ta MaKCUMyMY LiJIbOBOi (DYHKIIIi.

Tema 1.2. YMOBHM iCHyBaHHS €KCTpeMyMy Ta yMOBHa onTuMizauis. HeoOximHi
YMOBH iCHyBaHHSI eKCTpeMyMy. JlocTaTHi yMOBH iCHyBaHHS eKcTpemyMy. DyHKIis
JEKUTbKOX 3MiHHMX. [Ipobnmemu 3 oOMexeHHSMH. YMOBHAa Ta 0Oe3yMOBHA
OIITHMI3aLs.

Tema 1.3. Knacudikamis metoniB onrumizanii. Hernpsmi meronu onrtumizartii.
IIpsami meronm onTtuMizanii. Meroan cmycky. [lerepMiHOBaHI METOIM IOIIYKY
MiHiMyMy. BunankoBwuii momryk mMinimymy. [opsiok MeroniB MiHimizamii. YnucenbHi
Metoau. Metoa HaimBuamoro cinycky. Meton HetoToHa (MeToq JOTHYHUX JIiHIH).
Jliniiine nporpamyBaHHs. TpancnopTHa 3amava. KnacuuHi MeToau aHanmizy QyHKIIH.
Meroa MHOXHUKIB Jlarpamxa.

Tema 1.4. Teopis MmacoBoro odciyroByBanHs. OCHOBHI IOHSTTS TEOPii MacOBOTO
obcnyroByBanHs. Cucrema MacoBoro obcmyroByBanHs (CMO). Kiacudikartis
CHCTEM MacoBOTO o0ciyropyBaHHs. Bumajkosi mporecu. ['padu craniB. MapKiBCbKi
nporecu. [ToToku moiii.

Tema 1.5. Monemosanuss CMO. CTpykTypa CUCTEM MacoBOTO 0OCITyroByBaHHS.
Bxigauii motik BuMor abo 3asBOK Ha o00ciayroByBaHHS. CTpyKTypa CHCTEMH
00CITyTOBYBaHHS.

Tema 1.6. KommonenTu Ta kinacuikamis Mojeneii MacoBOro 0oOCIyroByBaHHS.
Mexani3zm obciyroByBanHs. Yac o0cimyroByBanHs 3asBKU. KaHanu o0cyroByBaHHS.
OpHoKaHaJIbHI ccTeMH. baraTokaHaJlbHI CUCTEMHU.




Monys Ne 2 «I[IpukiagHi aclieKTH ONTUMI3AIi] y 3aCTOCOBYBaHi 110 ipodiemTO
I1C ta aBiagBUTYHIBY»

Tema 2.1. Tlokasamku CMO. OpnokananeHa CMO 3 OYiKyBaHHSM.
BararokananbHa MOJENb 3 MyaCCOHIBCHKUM BX1THMM MOTOKOM Ta €KCIIOHEHLiITHUM
po3noaiiom TPHUBAJIOCTI 00CITyTOByBaHHS. Mopemni 3
N-00CITyTrOBYIOUNMH KaHAJIAMH.

Tema 2.2. Mogens ontumizauii TO mapky IIC. Mogens 3amknyToi CMO.
Koeopimienr mpocroro o00'ekta, mo ob0cmyroByeTbcst B dep3i. Koedimient
BUKOpucTaHHS 00'ekTiB. KoedimieHT mpocTtoro o0cmyroByroumx KaHamiB. Yac
OuiKyBaHHSI Ha o0ciyroByBaHHs. OnTUMi3alis AiSJIBHOCTI aBiakOMIIaHii B yMOBax
MaHAeMii KOpOHaBIPYCY.

Buau 3ansATh:

JIEKIIii, Ja0OpaTopHi pOOOTH, pedepaTu, TOMAIITHE 3aBaHHSI

MeToan HABYAHHA:

METOJT TPOOIEMHOTO BUKIIAY, CEMiHAP-TUCKYCisl Ta nebaTu; JOCTi THUIIBKUN METOI,
IHTepaKTHBHI METOAW HaBYAHHS.

®opMu HABYAHHSI:

OuHa, 3a04Ha, JUCTaHIIHHA.

IIpepexBizuTn

HapuanpHa mucrmmmiina «MaTeMaTHYHI METOIM ONTHMI3allii ITPOIeCiB TEXHITHOTO
00CITyroByBaHHS TMOBITPSIHUX CYyJICH 1 aBiaJBUTYHIB» 0a3yeTbcs Ha 3HAHHSIX TAaKUX
JICITUILTIH, sK: “‘Buia maremaruka”, “HaniiHicTs aBiariiHoil TexHiky”, “IlinTpumanss
mpoTHOI TpHmatHocTi moBiTpsHuUX cyneH (ICAO 9760)”, “MaremaTidHi MeTOIH
MOJICITFOBAHHS CHCTEM Ta TIPOIeciB”, “MeTom0Ooris MPUKIATHIX TOCTIHKEHb Y cdepi
aBialiitHOro TpaHcHopTy”, Ta € 0a3010 JJIsi BUBYCHHS MOAAIBIINX AUCIMILIIH, a caMe:;
“Mertozonoriss TPHUKIAJHAX JIOCHIKeHb y  cdepi apBiamiiHOrO TpaHCIOPTY ,
“ITizTpuMaHHs THOTHOI ipuAaTHOCTI ToBiTPSHUX cyaeH (ICAO 9760)”, “MixHapomHe
Ta Jep>KaBHE PEryJIrOBaHHS JHOTHOI MPHAATHOCTI MOBITPSHUX CYAEH” Ta BHUITYCKOBOI
kBasTidikaliiHoi podoTH.

HopexBizutu

€ 023010 JUIs1 BUBUSHHSI TAKUX JUCIHILIIH AK “MeTO0I0Tis MPUKIIaTHUX TOCIIKEHb
y cdepi aBiatiHoro Tpancnopty”’, “IliqTpuMaHHs JHOTHOI IPUIATHOCTI MOBITPSIHUX
cynen (ICAO 9760)”, “Iudopmariiini TexHoiOrii 3a0e3MeueHHs] MPOIIECIB
TEXHIYHOTO OOCIYrOoByBaHHsS aBialliiHOi TexHiku’, “MiKHapogHEe Ta Jep)KaBHE
PETyIIOBaHHS JIbOTHOI TPHIATHOCTI TOBITPSHUX CYIEH”, 3aKIIOYHOI BHITYCKHOT
kBasTidikariiiaoi poboTH.

Inpopmaniiine 3a0e3nedeHHs
3 peno3uTapiio Ta GpoHay
HTBb HAY

1. B. M. Jlemina. MojienitoBaHHsI CUCTEM MAacoBOro oOciyroByBaHHs. KoHCIEKT
nekuiit. — Xapkis. — 2018. — 44 c.

2. B.b. Tomybko, A.Jl. KoxyxiBcekwmii. ImiramiiiHe MOJIENIOBaHHS CHCTEM
MacoBoro o0cinyroByBaHHs. HaBuanpHuii mociOHUK. MiHICTEPCTBO OCBITH 1 HayKH
VYkpainu. [ep:xaBHUi yHIBepcUTET TenekoMyHikauiid. — 2018. — 175 c.

3. €. A. Jlaspos, JI. I1. [lepxyn. MaremMaTu4nai METOJM TOCIiIPKEHHS OTEPAIlii.
Minpyuynuk. Cymcekuit nepxaBauii yaiBepcuret. — 2019. — 212 c.

Penosurapiiit HAY

https://er.nau.edu.ua/handle/NAU/9098

Jlokanisi Ta MaTepianbHO-
TexHiuHe 3a0e3meyeHHs

11 kopryc, ayauTopii TEOPEeTUUHOTO HaBYaHHS (BiAMOBITHO O PO3KIIAAY 3aHSTH).
OO0nanHaHHA: MyJIbTUME/IIHHE 00NaIHAHHS, KOMIT FOTEPH 3 JIOCTYIIOM JI0 [HTEepHeTYy.
TexHonorii aucranniiHoro HapyanHs: maardgopmu Google Classroom Google Meet

CemecTpoBHii KOHTPOIb,
eK3aMeHaliiiHa MeToTuKa

YCHE OIUTYBaHHA, MOAYJIbHA KOHTPOJIbHA p0o00Ta, JU(epeHILiHHUN 3aTiK

Kadenpa [TigTprMaHHsl JIOTHOT MPUIATHOCTI MOBITPSHUX CY/ICH
DakyJabTeT AepokocMidHUH QaKkynbTeT
Buknagau XIMKO AH/IPII1 MUKOJIAHOBUY

Hocana: nonext kadeapu

HaykoBuii cTynmiHb: KaHIUIAT TEXHIYHIX HAYK

Buenmnii cTtynminb: 101eHT

Mpodaiia Bukaagaua: http://aki.nau.edu.ua/kadr_sklad_zlp/
Temn.: 044 406 72 58

E-mail:

koproparusHuii: andrii.khimko@npp.nau.edu.ua

Po6oue micue: xkopmyc 2, ayza. 103



http://aki.nau.edu.ua/kadr_sklad_zlp/
mailto:andrii.khimko@npp.nau.edu.ua

OpuriHajabHICTh HABYAJIBHOL
AUCHUTLTIHU

ABTOPCBKHI Kypc, TPYHTYETHCS Ha CYYaCHUX TCHICHINSIX BUKOPHUCTAHHS Teopii
MacoBOTO OOCIIyTOBYBaHHS Ta MaTeMaTHYHUX MOJEJICH ONTHUMI3aMii s MiATPUMKH
JILOTHOT MPUIATHOCTI MOBITPSTHUX CYJICH.

JIiHK Ha JUCUUIIIHY

[Ticnsa popmyBanHs TpynH 3100yBadiB cTBOpIOeThCs KabineT B Google Classroom 3
HEOOXITHUMH MaTepiajlaMy JJ1s1 HaBUaHHS

For studying in English

Syllabus of academic discipline
«Mathematical Methods of Optimization the Maintenance of Aircraft and
Aircraft Engines»
Educational and professional program ""Maintenance and Repair of Aircraft
and Aircraft Engines"
Field of Study: 27 «Transport»
Specialty: 272 ""Aviation Transport™

Level of higher education

The second (master's) level of higher education

Discipline status

Academic discipline of the selective component of the professional list (recommended)

Course

1

Semester

1

The scope of discipline,
ECTS credits/hours

4,0 credits / 120 hours

Language of instruction

Ukrainian, English

What will be studied
(subject of study)

Basic principles of queuing systems modeling and mathematical method for
optimizing aircraft and aircraft engine maintenance processes.

Why it is interesting/should
be studied (goal)

The purpose of teaching the discipline is the disclosure of modern scientific
concepts, concepts, methods and technologies of using queuing systems to ensure
aircraft maintenance processes.

What can be learned
(learning outcomes)

PLO 01. Specialized conceptual knowledge, including modern scientific
achievements in the field of air transport and is the basis for original thinking and
research. Apply modern methods of scientific research, organization and planning
of experiments, digital technologies, methods of data analysis to solve complex
problems of air transport.

PLO 02. To solve complex problems of creation, operation, maintenance, repair
and utilization of air transport facilities, including on the border with related
industries, engineering, physics, ecology and economics.

PLO 04. Develop and implement new technical solutions and apply new
technologies.

PLO 05. Apply universal and specialized life cycle management, computer-aided
design, production and engineering research systems in professional activities.

PLO 07. Organize and manage the work of the primary production, design or
research unit in the field of air transport, evaluate the effectiveness and effectiveness
of the activities of personnel and the unit.

PLO 08. Develop and analyze physical, mathematical and computer models
related to the creation, operation, maintenance and repair of air transport facilities.

PLO 11. Perform feasibility studies, comparison and justification of projects for
production, repair, renovation, operation, maintenance of air transport facilities in
accordance with specialization.

PLO 12. Make effective decisions on air transport, including in difficult and
unpredictable conditions; predict its development; determine the factors influencing
the achievement of goals; analyze and compare alternatives; assess the risks and likely
consequences of decisions.

PLO 15. Determine properties and characteristics, calculate the parameters of air
transport objects.

PLO 16. Develop and optimize parameters of objects and systems of air transport
and technological processes, including the use of computer-aided design of
production of units, assemblies and systems of air transport objects.

PLO 17. Provide maintenance and repair of aircraft and their components.

PLO 18. Develop organizational, technical, regulatory and technical
documentation for maintenance and repair of aircraft and aircraft engines.




PLO 19. Develop models that allow predicting changes in the technical condition
of aircraft and their components, tracking the parameters of the efficiency of its
technical operation on the basis of modern analytical methods and complex models.

How can I use the acquired
knowledge and skills
(competencies)

IC. Ability to solve complex research and/or innovative problems in the field of
air transport or in the process of further education using the provisions, theories and
methods of natural, technical, informational and socio-economic sciences,
characterized by complexity and uncertainty of conditions.

GC 03. Skills in the use of information and communication technologies.

GC 04. Ability to conduct research at the appropriate level.

GC 05. Ability to search, process and analyze information from various sources.

GC 07. Ability to make informed decisions.

GC 09. Ability to evaluate and ensure the quality of work performed

PC 01. Ability to develop and implement scientific and applied projects in the
field of air transport.

PC 02. Ability to apply a systematic approach to solving engineering
interdisciplinary problems in air transport.

PC 05. Ability to manage technological processes in the field of air transport,
which are complex, unpredictable and require new strategic approaches.

PC 06. Ability to implement modern technologies, research, analyze and improve
technological processes of air transport.

PC 10. Ability to develop models that allow predicting changes in the technical
condition of aircraft and their components, tracking the parameters of the
effectiveness of their operation on the basis of modern analytical methods and
complex models.

PC 11. Ability to develop organizational, technical, regulatory and technical
documentation for maintenance and repair of aircraft and aircraft engines.

Educational logistics

Contents of the course:

The educational material of the discipline is structured according to the modular
principle and consists of two training modules, namely:
Modul Ne 1 "Theoretical aspects of optimization", Modul Ne 2 "Applied aspects of
optimization applied to the problems of maintenance of aircraft and aircraft engines.

Module Ne 1 "Theoretical aspects of optimization".

Topic 1.1. Optimization methods. The basic concept of optimization. Function
optimization. Basic terms, concepts and definitions. Types of optimum, extremum,
minimum, and maximum of the objective function.

Topic 1.2. Conditions of existence of extremum and conditional optimization.
The necessary conditions for the existence of extremum. Sufficient conditions for
the existence of extreme. Function of several variables. Problems with restrictions.
Conditional and unconditional optimization.

Topic 1.3. Classification of optimization methods. Indirect optimization methods.
Direct optimization methods. Descent methods. Deterministic methods for finding the
minimum. Random search for the minimum. The order of minimization methods.
Numerical methods. The method of the fastest descent. Newton's method (method of
tangent lines). Linear programming. Transport task. Classical methods of analyzing
functions. Lagrange multiplier method.

Topic 1.4. Queuing theory. Basic concepts of queuing theory. Queuing system.
Classification of queuing systems. Stochastic processes. State graphs. Markov
processes. Event streams.

Theme 1.5. Modeling of queuing systems. The structure of queuing systems.
Incoming stream of requirements or service requests. Service system structure.

Theme 1.6. Components and classification of queuing models. Service
mechanism. Application service time. Service channels. Single-channel systems.
Multichannel systems.

Module Ne 2 "Applied aspects of optimization applied to aircraft and aircraft
engine maintenance problems”

Topic 2.1. Queuing systems indicators. Single-channel with waiting.
Multichannel model with Poisson input flow and exponential distribution of service
duration. Models with n-service channels.

Topic 2.2. Aircraft fleet maintenance optimization model. Closed queuing system
model. Downtime ratio of the object served in the queue. The utilization rate of objects.




Downtime factor of service channels. Waiting time for service. Optimization of the
airline's activities in the context of the coronavirus pandemic.

Types of classes:

lections, laboratory works, essays, homework

Teaching methods:

method of problem presentation, seminar-discussion and debate; research method,
interactive teaching methods.

Forms of study:

Full-time, distance.

Prerequisites

The discipline "Mathematical methods for optimizing the maintenance processes of
aircraft and aircraft engines” is based on the knowledge of such disciplines as: "Higher
Mathematics”, "Reliability of Aviation Technology"”, "Aircraft Airworthiness
Maintenance (ICAO 9760)", "Mathematical Methods for Modeling Systems and
Processes", "Methodology of Applied Research in the Field of Air Transport”, and is
the basis for studying further disciplines, namely: "Methodology of Applied Research
in the Field of Air Transport"”, "Maintenance of Airworthiness of Aircraft (ICAO
9760)", "International and state regulation of airworthiness of aircraft”, final master's
thesis.

Details

Is the basis for studying such disciplines as "Methodology of Applied Research”,
"Maintenance of Airworthiness of Aircraft (ICAO 9760)", "Information Technologies
for Aviation Maintenance Processes”, "International and State Regulation of Aircraft
Airworthiness", final master's work.

Information support
from the repository and
fund of STL NAU

Scientific-Technical Library:

1. V.M. Demina. Modeling of queuing systems. Lecture notes. Kharkiv. — 2018.
—44p.

2. V.B. Tolubko, A.D. Kozhukhivsky. Simulation modeling of queuing systems.
Textbook. Ministry of Education and Science of Ukraine State University of
Telecommunications. — 2018. —175 p.

3. E. A. Lavrov, L. P. Perkhun. Mathematical methods of operations research.
Textbook. Sumy State University, 2018. — 212 p.

NAU Repository
https://er.nau.edu.ua/handle/NAU/9098

Location and logistics

Building 11, classrooms of theoretical training (according to the schedule of
classes). Equipment: multimedia equipment, computers with Internet access.
Distance learning technologies: Google Classroom Google Meet platforms

Semester control,
examination methodology

oral questioning, modular test, differential credit

Department

Aircraft Continuing Airworthiness Department

Faculty

Aerospace Faculty

Teacher

KHIMKO ANDRIY MYKOLAIOVYCH

Position: Associate Professor of the Department
Scientific degree: Candidate of Technical Sciences
Academic degree: Associate Professor

Teacher's profile: http://aki.nau.edu.ua/kadr_sklad_zlp/
Phone: +38 044 406 72 58

E-mail: Corporate: andrii.khimko@npp.nau.edu.ua
Workplace: building 2, room 103

The originality of the
discipline

The author's course is based on current trends in the use of queuing theory and
mathematical optimization models to maintain the airworthiness of aircraft.

Link to discipline

After forming a group of applicants, an office is created in Google Classroom with
the necessary materials for training
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