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1. Onuc HaBYanbHOI AUCLUNIIIHN

["any3b 3HaHb,

Xapaktepuctumka

HanmeHyBaHHA crneuianbHICTb, OCBITHA | HaBYanbHOI ANCLUUNITIHK
NOKa3HUKIB nporpama, piBeHb (oeHHa dopma
BULLIOI OCBITU HaBYaHHS)
MNany3b 3HaHb Linkn npodpecinHoi
KinbkicTb kpeanTis — 3 27 «TpaHcnopT» NiaroToBKU

Kinbkicte mogynis — 3

KinbKicTb 3mMicTOBUX
MoayniB —

lHomBIOyanbHe
3aBJaHHA HEMaE

3aranbHa KinbKiCTb
rognH — 36/90

KinbKkicTb TUXKHEBUX
roguvH Anst eHHOoI
dopMn HaBYAHHS:
ayanTopHux — 3
CaMOCTINHOI poboTK
ctygeHTta — 5,33

(wndp i HaMMeHyBaHHS)

CneuianbHicTb
272 «ABiauinHum
TpaHCOopT»

(koA i HallMeHyBaHHS)

OcBiTHA nporpama
«TexHiyHe
obcnyrosyBaHHs Ta
PEMOHT MOBITPAHMX
CYAEH | aBiagBUryHIB»

(HarimeHyBaHHS)

PiBeHb BULLOI OCBITHU:

nepLummn
(6akanaBpcbkui)

(3a Bubopom)

HaB4yanbHUM pikK

2021/2022

CemecTp

8-1

Nekuii *

24 ron.

MpakTU4Hi *

12 ropn.

JlabopaTopHi *

— rof.

CamocTiHa poboTa

54 rop.

Bup KoOHTpONO

MOAYNbHUM KOHTPOIb,
3anik

CniBBigHOLWEHHS KifbKOCTI rOAVWH ayaAUTOPHUX 3aHATb [0 CaMOCTIMHOI poboTu

CTaHOBUTL: 36/64.

* AyANTOPHE HaBaHTaXEHHS MOXe ByTn 3meHLweHe abo 36inblieHe Ha OgHY roAnHY B
3aneXHoCTi Big po3knagy 3aHATb.
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1. Course Description

Indicators

Field of knowledge,
specialty, education
program, higher
education level

Course characteristics
(full-time tuition)

Number of credits — 3

Number of modules —
3

Number of substantial
modules —

Individual task absent

Total number of
hours — 36/90

Field of knowledge
27 Transport

(code and name)

Professional training
cycle
(optional)

Number of hours per
week for full-time
tuition:

auditorium — 3
student’s independent
work — 5.33

Specialty Academic year:
272 Aviation Transport
(code and name) 202 1/2022
Educational program Semester
Maintenance of Aircraft 8-th
and Engines Lectures *
(name) 24 hours
Higher education Practices *
level: 12 hours
Laboratory classes *
- — hours
First (Bachelor) Independent work
54 hours
Inspection
Module checking,
Test

Ratio of auditorium classes number of hours to independent work ones is: 36/54.

* Auditorium time can be decreased or increased per an hour depending on

timetable.
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2. Purpose and Task of the Course

Purpose of studying is to give
theoretical knowledge and skills in the field
of provision, determining and monitoring of
reliability and survivability of aviation
techniques (AT).

Task is to give knowledge about:

— Main terms and definitions of
reliability and survivability of AT;
quantitative indexes of reliability,
safety and survivability of A/C;

interrelation of efficiency,
reliability, survivability and cost of
A/C;

— External reasons of aviation

accidents (unfavorable influence
of environment);

— Internal reasons of aviation
accidents («Human Factor» and
failures of AT);

— Distribution laws for discrete and

continuous random values,
numerical characteristics of
distribution, their integral
estimations; main calculational
methods of AT  reliability
analyses;

— Main experimental methods for
AT reliability and survivability
analysis, main processes, which
take place under damages of AT
and their consequences.

Obtained competences:

General competences (GC):

GC 03. Skills of information
communication technology utilization.

GC 04. Ability to perform research at
suitable level.

GC 07. Ability to work independently.

GC 08. Ability to work in team.

GC 09. Ability to abstract thinking,
analysis and synthesis.

and

Special competences (SC):

SC 02. Abilty to analyze aviation
transport objects and their components, to
specify requirements for their design,
parameters and characteristics.

SC 06. Ability to develop technical task
and technical specifications for designing of
objects of aviation transport, its systems
and separate components accounting safe

2. MeTa Ta 3aBOaHHA HaB4YanbHOI
ONCUUNniHn
Meta BUMBYEeHHA — Jatu
TEOPEeTUYHMUX 3HaHb | BMiHb B ranysi
3abe3neyeHHsi, BU3HAYEHHS | KOHTPOSO
HaOINHOCTI Ta XUBYYOCTi aBiaUinHOI TEXHIKN
(AT).

3aBpaHHA — OaTu 3HaHHS Npo:

— OCHOBHiI TEPMIHN Ta BU3HAYEHHS
HaginHoCcTi Ta XuBydocTi AT;
KiNIbKICHI MOKa3HMKW HaAOinHOCTI,
Gesnekn Ta xkuBydocTi  JIA;
B3aEMO3B’A30K edeKTUBHOCTI,
HaAiNHOCTI, XWBYYOCTI Ta
BapTtocTi J1A;

— 30BHIWHI MNPUMYMHM  asiauiHKUX
noain  (HecnpusATNMBI  BNNUBMU
HaBKOMULUHBOIO cepeaoBuLLa);

— BHYTPIWHI  MPUYNHK  aBiauiHNX
noain («oacbkin  daktop» Ta
BigmoBu AT);

— 3aKOHW pOo3noAiny OUCKPEeTHUX Ta
Ge3nepepBHUX BMMNagKOBUX
BEJTNYMH, YMCNOBI
XapakTepucTukn  posnoginy, Ix
iHTerpanbHi OLLiHKW; OCHOBHi
pO3paxyHKOBI MeToau aHanisy
HaginHocTi AT;

— OCHOBHI eKkcrnepumMmeHTanbHi
MeToAn aHanidy HagiHoCTI Ta
xusyyocTti AT, OCHOBHI npouecu,

3anac

Lo MatoTb Mmicue npu
yLWKOMKeHHAX AT Ta ix Hacnigku.
KomnemernmmHocmi, SAKi
Habyearombcsi:
3azanbHi komnemenumHocmi (3K):
3K 03. HaBu4kn BUKOPUCTaHHSA
iHbopMaLinHNX [ KOMYHIKaLinHUX
TEXHONOTIN.
3K 04. 3paTHicTb NpoOBeLEHHS
AOCHNiIKEeHb Ha BiANOBIAHOMY PiBHI.
3K 07. 3paTHiCcTb npautosaTu
aBTOHOMHO.

3K 09. 3paTHictb Ao abcTpakTHoro
MUCIEHHS, aHani3y Ta CMHTEe3y.

CneuianbHi (¢paxoei, npedmeme~Hi)
komnemeHmuocmi (CK):

CK 02. 3paTHicTb aHanidyBaTn 06’ekTn
aBiauUiHOro TpaHCMopTy Ta IX CKMajosi,
BMU3HA4YaTM BUMOMM O IX KOHCTPYKUl,
napameTpiB Ta XapakTEPUCTUK.

CKO06. 3paTHicTb po3pobnatm 3
ypaxyBaHHSIM 0e3neyvyHunx yMOB
BUKOPUCTAHHSA,  MIUHICHUX,  €CTETUYHUX,
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utilization conditions, strength, aesthetic,
ergonomics and economic parameters; to
make plans of equipment arrangement,
technical outfit and workstation
organization, to calculate the equipment
loading and indexes of product quality.

SC 13. Ability to analyze technical-
economical and operational indexes of
aviation transport objects, their systems and
components with the aim of detection and

elimination of negative factors and
increasing efficiency of manufacturing
process.

SC 16. Ability to account

meteorological, climatic, seismic, and other
natural factors during designing, operation,
maintenance and repair of aviation transport
objects.

Estimated results of studying (RS):

RS 02 Communicate fluently in verbal
and written forms with state and foreign
languages as for professional problems.

RS 03 Use modern information
technologies, technical literature, data
bases, other sources and modern software
to solve special complex problems of
aviation transport.

RS 05 Follow communication rules in
professional interaction with colleagues,
management, efficiently work in team.

RS 11 Analyze structure and operation
of aviation transport objects, their systems,
components, factors influencing their
characteristics and parameters.

RS 15 Know features and be able to
develop technical tasks and technical
specifications  for designing  aviation
transport objects, their systems and
separate components; make plans of
equipment arrangement, technical outfit and
workstation organization, to calculate the

equipment loading and indexes of product
quality.
RS 26 Analyze technical

documentation and reports according to the
established forms.

€ProHOMIYHMX | EKOHOMIYHMX napamMmeTpiB

TEXHIYHI 3aBAaHHA | TExHiYHi yMOBM Ha
NPOEKTYBaHHS ob6’ekTiB aBiauinHoro
TPaHCMopTy, WOro cucteM Ta OKpPemMuXx

eneMeHTIB; cKnagaTu nraHn Po3MilleHHS
yCTaTKyBaHHS, TEeXHIYHOro OCHAaLleHHs Ta
opraHisauii poboymx Micupb, po3paxoByBaTu
3aBaHTaXXEHHS YCTaTKyBaHHS Ta MOKa3HMKU
AKOCTI NpOoaYKLUiT.

CK 13. 3paTtHicTb
TEXHIKO-eKOHOMIYHI  Ta  eKkcrnnyaTtauinHi
NOKa3HUKN o6’ekTiB aBiauinHoro
TpaHCNopTy, IX CUCTEM Ta eneMeHTiB 3
METOI BUSABMEHHS Ta YCYHEHHS HEraTUBHUX
YMHHUKIB Ta nMigBULLEHHS €eMdEKTUBHOCTI
BUPOBHMYOro npoLecy.

CK 16. 3paTHicTb BpaxoByBaTu
METEOPONOrivyHi, KniMaTUYHi, CENCMIiYHI Ta
iHWIi NpUMPOAHI dpakTopu NpU NPOEKTYBaHHI,
eKkcnnyaTauii, TexHiMHOMY 06CnyroByBaHHi

aHanisysaTu

Ta PEMOHTI o0’ekTiB aBiauinHoro
TpPaHCMopTy.

OuikyeaHi pe3ysibmamu HagYaHHS
(PH).

PHO02 BinbHOo cninkyBatuca 3
npodecinHnX nNUTaHb OepXaBHOK Ta
iHO3€MHOK MOBaMM YCHO i MMCbMOBO.

PH 03 3acrtocoByBaTu Cy4YacHi
iHdbopMaUinHI TeXHOonoril, TEXHIYHY

nitepatypy, 6asn gaHux, iHWI pecypcu Ta
Cy4acHi nporpamMHi 3acobu ans po3B’sa3aHHSA

criewianisaoBaHnx CKNagHux 3agad
aBiaUiHOro TpaHCnopTy.
PH 05 HoTpnmyBaTuca HOPM

CMinKyBaHHA Yy npodecivHin B3aemogil 3

Kofieramu, KEpIiBHULTBOM, edeKTUBHO
npautoBaTh y KOMaHAi.

PH 11  Ananizyatu nobyamoBy i
dyHKUiOHYBaHHA  00’ekTiB  asiauiiHOro
TpaHCnopTy, IX  CUCTEM, eJIeMEHTIB,
dakTtopn, WO BAAMBaKTb  HA  IXHI

XapakTepPUCTUKM Ta NapamMeTpu.
PH 15 3Hatn ocobnuBocTi Ta BMIiTK
PO3pO0MAATN TEXHIYHI 3aBOAHHA | TEXHiYHi

YMOBMU Ha NPOEKTYBaHHSA 00’ekTiB
aBiauiHOro TpaHCNopTy, MOro cuctem Ta
OKpPEMWUX ENIEMEHTIB; CcKnagaTu nnaHu
PO3MILLEHHA  YCTaTKyBaHHS, TEeXHI4YHOro
OCHaLLEHHs1 Ta opraHisauil pobounx Micub,
po3paxoByBaTu 3aBaHTaXeHHSA
yCTaTKyBaHHA  Ta  MOKa3HUMKM  HAKOCTI
NPoAYyKLUil.

PH 26 AHanisysatu TEXHIYHY
AOKYMeHTaU,io Ta 3BiTHICTb 3a

S:\Rab_Prog\2021_2022\Lykanos\PI1 B 272 Principles Of Aerospace Engineering_Reliability 142FJops _.doc 8



Student should know:

Main terms and definitions of
reliability and survivability of AT;
quantitative indexes of reliability,
safety and survivability of A/C;
interrelation of efficiency,
reliability, survivability and cost of
A/C;

External reasons of aviation
accidents (unfavorable influence
of environment);

Internal reasons of aviation
accidents («Human Factor» and
failures of AT);

Distribution laws for discrete and

continuous random values,
numerical characteristics of
distribution, their integral
estimations; main calculational
methods of AT  reliability
analyses;

Main experimental methods for
AT reliability and survivability
analysis, main processes, which
take place under damages of AT
and their consequences.

Student should be able:

Make quantative analysis of
reliability and survivability of
airframe and systems of A/C as a
whole;

Calculate system reliability
parameters for various functional

connections of the system
elements.
Prerequisites:
Corequisites:
— Higher mathematics (probability
theory);

— Aircraft structure.

3. Course Work Program

Module 1.
Theme 1. Main concepts and

Main
Survivability

definitions
Concepts of  Reliability,
and Probability of Survival.

States of Technical Object. Categories of

Unusual

Flight Situations. Categories of

Aviation Accidents.

Quantitative

Indexes of Reliability,

BCTaAHOBMEHUMU hopmamu.
CTyneHT mae 3Hamu:

OCHOBHI TEPMiIHM Ta BU3HAYEHHS
HaginHocTi Ta XuBydocTi AT;
KiNIbKICHI MOKa3HMKW HaAiNHOCTI,
Gesnekn Ta xkuBydocTi  JIA;
B3aEMO3B’A30K edeKTUBHOCTI,
HaAiNHOCTI, XWBYYOCTI Ta
BapTocTi J1A;

30BHILWHI  NPUYKHM  aBiauiMHNX
nogin  (HecnpusaTnNMBi  BMNNUBWU
HaBKONULUHBOIrO cepeaoBuLLa);
BHYTPILLHI  NPUYNHW  aBiauinHUX
noain («noacbkin daktop» Ta
Biamosu AT);

3aKOHM po3Moainy ANCKPETHUX Ta
be3nepepBHUX BMNAAKOBUX
BEJTNYMH, YNCIOBI
XapaKkTepucTukn  posnoginy, Ix
iHTerpanbHi OLLiHKU; OCHOBHI
PO3paxyHKOBi MeToan aHanisy
HaginHocTi AT;

OCHOBHI eKkcrnepuMeHTarnbHi
MeToaAM aHanisy HagiHocTi Ta
XuBydocTi AT, OCHOBHI npouecw,
Lo MaloTb Micue npu
ywkomkeHHax AT Ta iX Hacnigku.

CTyneHT mae emimu:

AKICHO aHarni3yBaTh HafinHICTb Ta
XUBYYICTb efleMeHTIB nnaHepa Ta
cuctem AT y uinomy;
po3paxyBaTu napameTpm
HaAiNHOCTI cuctemm ans
PIBHOMAHITHUX  (PYHKLiOHANbHUX
3B’13KIB €f1leMEHTIB CUCTEMMU.

lpepekeizumu:
Kopekeizumu:.

— BuLLA

MatemaTuka (Teopis

iIMOBIpPHOCTI);
— KOHCTPYKLUiS aBiauinHOI TEXHIKN.

3. Mporpama HaB4YanbHOI

AUNCLUNIIHN

Moaynb 1.
Tema 1. OCHOBHI NOHATTA Ta
BU3HA4YeHHA

OcCHOBHi MOHATTSA HaOiNHOCTI,
XUBYYOCTI Ta BMXXMBAHOCTI. CtaH
TEXHiYHOro o6’ekty. Tunn  ocobnuemx
NoNMbOTHUX cuTyauin. Tunu  a.iauinHKUX
noain.

KinbKicCHi  MOKa3HWKW  HaAINHOCTI,
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Safety and Survivability of A/C. Interrelation
of Efficiency, Reliability, Survivability and
Cost of A/C. Field of Getting Knowledge
Application.
Module 2.
Theme 2. External reasons of

aviation accidents

External reasons of aviation accidents:
unfavorable influence of environment. Bad
meteorological conditions: high level of
atmospheric turbulence; icing; low ambient
air temperature; hailstones; lightnings; high
temperature and humidity of ambient air;
cloudiness, fog, heavy rain or snow.
Adverse climatic and natural conditions:
corrosion of metals; dust; foreign objects
sucked in air intakes; composite materials
aging; influence of climatic and other
working conditions upon life time. Biological
factor’s: insects, crawlers and rodents;
microorganism and  fungus.  Aircraft
collisions with ground and flying objects,
especially with birds. Damages caused by
transported cargo. Criminal actions and
other reasons.

Theme 3. Internal reasons of

aviation accidents

«Human Factor»: professional
factors; ergonomic factors; psychological
factors; crew interaction;
psychophysiological factors; social factors.
Development of measures prevent aviation
accidents caused by «human factory.

Failures of aviation technique
(engines, airframe strong elements, control
system, fuel system, hydraulic, other
systems).

Discrete Random Variables (RV) and
Probabilities of Their Distribution. Numerical
Characteristics of Discrete RV. Continuous
RV and Their Distribution Functions.
Continuous RV Distribution Laws.
Numerical Characteristics of Continuous RV
Distributions. Main Properties of Trouble-
free Operation Indexes.

Module 3.
Theme 4. Airframe reliability and
survivability provision methods
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Gesnekn Ta xmBy4ocTi JIA. B3aemosB’si3ok

eeKTUBHOCTI, HaAiNHOCTI, XWBYYOCTi Ta
Baptocti JIA. O6nacti 3acTocyBaHHSA
OTPMMaHUX 3HaHb.

Moaynb 2.

Tema 2. 30BHiLUHI NPUYNHMN
aBiauinHnx noaiv
30BHILLUHI YMHHUKW aBiauUiHUX NOAiN:

HECnpUATAMBI  BMAMBMA  HaBKOJSIULLHBLOIO
cepenosuua. YcknagHeHHs
MeTeopONoriYHnX YMOB: nigBuLLleHa

aTMocdepHa TypOyneHTHICTb, 3nefeHiHHS,
HU3bKi TemnepaTypu 30BHILLHLOIO MOBITPA,
rpag, 6nuckaBku, BUCOKI TemnepaTtypu Ta
BOJIONCTb 30BHILLUHBOrO MNOBITPA, XMapPHICTb,
TYMaH, CUNbHUI OOL, YK CHIir. Hecnpuatnusei
KniMaTu4Hi Ta npupoaHi YMOBU: KOpo3id
MeTanis, nun, noTpansitHHA CTOPOHHIX
npegMeTiB 40 NoBiTpsA3abupaya, AeCTpyKUis
mMatepianis. bionoriyHi dakTopu: Komaxm,
nrasyHn Ta TrpU3yHW, MIKpoopraHiamm Ta
nniceHesi rpnbkn. JiTKHEHHS 3 HA3eMHUMMN
Ta niTailoummm ob’ektamu, 0cobNMBO i3
nraxamn. YLWKODKEHHS, WO CIpUYMHSE
BaHTaX, L0 nMepeBo3nUTbCA. HesakoHHI
BTPYYaHHSA Ta iHLWI YMHHUKMN.

Tema 3. BHYTpiLHI NpUYnHM

aBiauinHnx nogin

«Jlroacekin - cbakTop»:
dhakTopwu; €ProHOMiYHi
NMCUXONOriYHi  dpakTopu; B3aemogia B
eKinaxi; Ncmnxodi3ioNorivHi dhakTopw;
couianbHi  daktopu. Pospobka 3axoais
3agna  3anobiraHHsa Al cnpuYMHEHUX
«JTOACBLKNUM DaKTOPOMY.

BigpmoBn AT (aBuryHn, CUIOBI
erieMeHTU KOHCTPYKLiT, cuCTeMa KepyBaHHS,
nanMBHa cuctema, rigpocuctema, iHLi
cucTemn).

AunckpeTHi BuNagkoBi BenuYMHU Ta
BiporigHoCTi  iIX  posnoginy.  Ywucnosi
XapakTepuUCTUKN ONCKPETHUX BUNALKOBUX
BENNYUH. BesnepepsHi BUNAAKOBI
BENMYMHKU Ta QyHKUi TX po3noginy. 3akoHu
po3noginy  6Ge3nepepBHMX  BUNAAKOBMUX
BEJTUYMH. Yucnosi XapaKkTepucTUKu
po3noginy  6e3nepepBHMX  BUMNAAKOBMX
BennumH. OCHOBHI BRacTMBOCTI MOKa3HWKIB
©e3BiAMOBHOCTI.

Moaynb 3.

Tema 4. MeToau 3abe3neyeHHs
HagiMHOCTI Ta XXMBYYOCTI NnaHepa

npodecinHi
dhakTopw;
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Reliability and Survivability Provision
Methods at Preliminary Designing Stage.
Aerodynamic  Configuration  Selection.
Engine Number and Arrangement
Determining.

Airframe Reliability and Survivability
Provision Methods. Structural Material
Selection. Provision of Airframe Safe
Operation by Strength Conditions.

Theme 5. Calculation methods for
estimation of trouble-free
operation of systems and A/C in

whole at designing stage

Required Definitions and Theorems
from Probability Theory.

Structural Schematic Method. Diagram
of System Trouble-free Operation (DSTO)
with Serial Component Connections. DSTO
with Parallel Component Connections.
Duplication and Redundancy. DSTO with
Combined Component Connections.
Accounting Different Kind of Failures.

Logical Schematic Method. Laws of
Boolean Algebra. Logical Schematic
Method for Whole Group of Incompatible
Events.

MeTogmn 3abe3nevyeHHss HaQiMHOCTI Ta
BMXKMBAHOCTI Ha  eTani  (OpMyBaHHSA
BUrNAQy nitaka. Bubip aepoanHamivHol
cxemun. Bu3HayeHHs1 KinNbKOCTi OBUryHiB Ta
IX PO3MILLEHHS.

MeToan 3abe3neyvyeHHs HagiMHOCTI Ta
BMXXMBAHOCTI nnaHepy. Bubip
KOHCTPYKLINHUX MaTepianis. 3abe3nevyeHHs
Ge3neyvyHOi ekcnnyaTauii KOHCTPYKUin 3a
yMOBaMM MiLHOCTI.

Tema 5. Po3paxyHkoBi meToam
OLiHKM 6e3BiAMOBHOCTI cuctem Ta
JN1A y uinomy Ha eTani

NPOeKTyBaHHA

HeoOxigHi BM3HA4YeHHs Ta Teopemwu
Teopil BiporigHoOCTI.

MeTog CTpyKTypHUX cxeM. [iarpamu
6e3sigmoBHOI pobotn cuctemn (OBPC) i3
nocnigoBHUM  MOEAHAHHAM  €NleMEHTIB.
OBPC 3 napanenbHUM  NOEgHaHHAM
enemeHTiB. [lybnoBaHHA Ta pe3epByBaHHS.
OJBPC i3 kombGiHOBaHMM  no€egHaHHAM
ernemeHTiB. BpaxyBaHHA  pPi3HOMaHITHUX
BMAiB BigMOB.

MeTtog noriyHMX cxem. 3aKoHu
anrebpw norikn. MeTog NoriyHMX cxem ans
MOBHOI rPYNU HECYMICHUX NOAiN.

4. CTpyKTypa HaBYasribHOI AUCLMUNIIIHN

KinbkicTb roguH
HasBu 3micToBUX MOayNIB i TEM Ycboro Y ToMy ymcni
n n nab. c.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. OCHOBHI NOHATTA Ta BU3HAYEHHS 7 3 2 — 2
MoaynbHUN KOHTPOJTb 1 1 — — —
Pa3om 3a moaynem 1 8 4 2 — 2
Moaynb 2
Tema 2. 30BHILLHI YUHHUKM aBiauUinHUX Noain 17 4 — — 13
Tem;—g 3. BHyTpILWHI NpnYMHM aBiauiniHNX 20 4 o . 13
noain
MoaynbHUN KOHTPOITb 2 2 — — —
Pa3om 3a mogynem 2 39 13 — — 26
Moaynb 3
Tema 4. MeTpnm 3abe3neyveHHs HaginHOCTI 16 3 o . 13
Ta XMBYYOCTi NnaHepa
Tema 5. PospaxyHKoBi MeTOaM OLiHKN
Bes3sigMmoBHOCTI cuctem Ta J1A y uinomy Ha 25 4 8 — 13
eTari NpoeKTyBaHHSA
MoAynbHUN KOHTPOITb 2 — 2 — —
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KinbKkicTb rogunH

Hassu 3amicToBMX MOaySiB | TeM YChoro Y TOMy 4ncni
n n nab. C.p.
Pa3om 3a mogynem 3 43 7 10 — 26
Ycboro roguH 90 24 12 — >4
4. Course Structure
Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
1 2 3 4 5 7
Module 1
Theme 1. Main concepts and definitions 7 3 2 — 2
Writing module 1 1 — — —
Total for Module 1 8 4 2 — 2
Module 2
The_me 2. External reasons of aviation 17 4 . . 13
accidents
The_me 3. Internal reasons of aviation 20 7 . . 13
accidents
Writing module 2 2 — — —
Total for Module 2 39 13 — — 26
Module 3
Theme 4. Airframe reliability and survivability
. 16 3 — — 13
provision methods
Theme 5. Calculation methods for estimation
of trouble-free operation of systems and A/C 25 4 8 — 13
in whole at designing stage
Writing module 2 — 2 — —
Total for Module 3 43 7 10 — 26
Total hours | 90 24 | 12 | — | 54
5. Temu ceMmiHapCbKUX 3aHATb
Hemae
5. Seminar Classes Themes
absent
6. TeMu NpaKTUYHUX 3aHATb
Ne H KinbkicTb
asBa TemMu
3/n roguH
1 [MoHATTS 6e3nekn NonNbOTIB, HAAIMHOCTI Ta XXMBYYOCTI aBiaUiNnHOT >
TEXHIKM
2 AHani3 BNNMBY YWKOOXEHb Kpuna nitaka Ha 6e3neky nonboTty >
niTaka
3 AHani3 BMAMBY YLIKOOXKEHb CUCTEMU KepyBaHHs Ha ©Oe3neky 5

nonboTy niTaka
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4 HocnigpkeHHa BNAMBY 3MiHW BUCOTU MOMbOTY Ha BWXKMBAHICTb 5
niTaka npv nonboTi B TYypOyneHTHi atMocdepi
5 JocnigkeHHa BNNUBY 3MiHM MUTOMOIO HaBaHTaXEHHS Ha KpuWIo
(MONbOTHOT MacKu) Ha BWXKMBAHICTbL JliTaka Mpyv MNONbLOTI B 2
TYpOyneHTHI aTtmocdepi
6 [MpoBegeHHs MO4YNbHOIro KOHTPOSHO 2
Pasom 12
6. Practice Themes
Nos Theme Hours
1 Terms: flight safety, reliability and survivability of aviation 5
techniques
2 Analyzing the Viability of Aircraft with Wing Damage 2
3 Analyzing the Viability of Aircraft with Damaged Controls 2
4 Analyzing the Viability of Aircraft Flying with Damaged Flaperon 5
in Turbulent Atmosphere
5 Analyzing the Impact of Wing Load (Flying Weight/Mass) on the 5
Aircraft Viability in Turbulent Atmospheric Conditions
6 Writing module 2
Total 16
7. Temn nabopaTopHUX 3aHATb
Hemae
7. Laboratory Classes Themes
absent
8. CamocrTinHa poboTa
Ne KinbkicTb
Hasea Temu
3/n rogviH
1 CamocTiiHe BMBYEHHS TEM 54
Pasom 54
8. Independent Work
Nos Theme Hours
1 Independent themes studding 54
Total 54

9. lHauBiayanbHi 3aBAaHHA
Hemae

9. Individual Task
absent

10. MeTogu HaBYaHHA

CnoBecHi (nosicHeHHA Ta 6eciga), HaouyHi (iNtOCTPyBaHHA Ta AEMOHCTPYBaHHA) Ta
NPaKTUYHI (MPaKTUYHI poboTn).
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10. Educational Methods

Verbal (explanation and discussion), visual (illustration and presentation), practical
(practical classes).

11. MeTOoAU KOHTPOSIO

KOHTpONb NPUCYTHOCTI Ha 3aHATTAX. |HOMBIAyanbHe 34aBaHHA MpPakTUYHMX PoGIT,
moAaynis. 3anik.

11. Inspection Methods

Attendance inspection. Individual passing of practical works, modules. Test.

12. KpuTepii ouiHOBaHHA Ta po3noAin 6anis, AKi OTPUMYHOTb CTYAEHTU

12.1. Poanogin 6ani., siki OTPMMYOTb CTYAEHTU (KiNbKICHI KpUTEPIl OLIHIOBaAHHS)
CknapgoBi HaB4YanbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTn 3aBOaHHS 3aBiaHb KinbKicTb 6anis
Moaynsb 1
BurkoOHaHHS 0...10 1 0...10
nadopaTtopHoi poboTK
MoaynbHUN KOHTPOSTb 0...20 1 0...20
Moaynsb 2
MopaynbHWit KOHTPOMb | 0...15 \ 1 \ 0...15
Moaynb 3
BukoOHaHHS | 3axmcT 0...10 4 0...40
nabopaTopHux pobiT
MoaynbHUN KOHTPOSTb 0...15 1 0...15
Ycboro 3a cemecTp 0...100

CemecTpoBuin KOHTpOnb (3anik) NnpoBoAUTLCA y pasi BigMOBWM CTyaeHTa Big Ganis
MOTOYHOrO TECTyBaHHA Ta 3a HasIBHOCTI gonycky Ao 3aniky. [lig yac cknagaHHs
CEMECTPOBOro 3aniky CTyAeHT Mae MOXNIMBICTb oTpuMaTt makcumym 100 6anis.

Binet ons 3aniky cknagaetbcst 3 4BOX TEOPETUYHMX MUTaHb. [eple nuTaHHA gae
MOXNuBICTb oTpumatun go 40 6anie; gpyre — 0o 60 (cyma — 100 Ganis).

12.2. AkicHi KpuTepil oUiHIOBaHHA
HeobxigHun obcar 3HaHb Ans ogepXXaHHs NO3UTUBHOI OLIHKN:

OCHOBHI TEepMiHM Ta BWU3HAYeHHS HaLIMHOCTI Ta XuBy4yocTi AT; KiNbKiCHI
NOKa3HWKN HadiNHOCTI, ©6e3nekn Ta xumBy4ocTi JIA; B3aeMO3B’130K e(PeKTUBHOCTI,
Ha4iMHOCTI, XXMBYYOCTi Ta BapTocCTi JIA,

30BHILLHI MPUYMHM aBiauiHMX MoAin (HecnpuAaTAMBI BMAAMBU HaBKOSMULLHLOIO
cepegoBsuLla);

BHYTPILLHI NpUYMHM aBialinHnX nogin («soackkin oaktop» Ta Bigmosu AT);
3aKOHW po3noainy AUCKpeTHUX Ta 6e3nepepBHNX BUNAAKOBUX BESTMYNH, YNCIIOBI
XapaKTepUCTUKM po3nodiny, X iHTerpanbHi OUIHKW, OCHOBHI pPO3paxyHKOBI
MeToau aHanidy HaginHocTi AT,

OCHOBHi eKcrnepuvMeHTarnbHi MeToAu aHaniay HagiHocTi Ta »XueyyocTi AT,
OCHOBHI npoLecw, Wo MaloTb MicLe npu ywkomkeHHAX AT Ta IX Hacnigku.

HeobxigHum obcar BMiHb Ans ogepXaHHA NO3UTUBHOT OLLIHKN:
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12.3 Kputepii ouiHtOBaHHA poBOTU CTyAEHTa NPOTArOM CEMECTPY

3apoBinbHO (60-74). lNpooeMoHCTpyBaT MiHIMYM 3HaHb Ta YMiHb. BukoHaTn Ta
3axmncTuTK yci nabopatopHi po6oTn. 3HaTun KinbKiCHI KpUTepii OLiHIOBaHHA HaginHocTi AT.

[No6pe (75-89). lMpogemMoHCTpyBaTU TBEPAi 3HaAHHA Ta YMiHHA. BukoHatn Ta
3axucTuTn yci nabopatopHi poboTn B 0OyMOBMEHWUA BUKNagavyem CTPOK. 3HATU 3aKOHU
pO3MoAiny ANCKpeTHNX Ta 6e3nepepBHUX BUNAOKOBUX BEMUYUH, YNCIIOBI XapakTepPUCTUKN
po3noginy, ix iHTerpanbHi OUiHK1, OCHOBHI pO3paxyHKOBI MeToau aHanidy HaginHocTi AT.

BiamiHHO (90-100). MoBHO 3HaTM OCHOBHIN Ta Ao4aTKOBMK Martepian. 3HaTu yci
Temn. be3anoMnnKoBo BMKOHaTK Ta 3axUCTUTU YCi nabopaTopHi poboTn B 06yMOBRIEHUN
BUKNagayeM CTPOK 3 AOKMNagHMM OOrpyHTYBaHHAM pilleHb Ta 3axofiB, siki 3anponoHOBaHO
y poboTax. 3HaTK 3aKOHW PO3MOAiINY ANCKPETHUX Ta Be3nepepBHUX BUNAOKOBUX BENNYMH,
YMCIIOBI XapaKTepuUCTUKM po3noainy, IX iHTerpanbHi ouiHkM. BMiTM 3acTtocoByBaTu
po3paxyHKOBi MeToau aHanidy HaginHocTi AT.

Lkana ouiHoBaHHA: 6anbHa i TpaguuinHa

. OuiHka 3a TpagmuUiHOO LLKanow
Cyma bGanis ) ) _
lcnuT, andepeHuinosaHuin 3anik 3anik
90-100 BiamiHHO
75 -89 Hobpe 3apaxoBaHo
60—-74 3ag0BinbLHO
01-59 HesapgosinbHO He 3apaxoBaHo

12. Estimation Criteria and Rating Distribution

12.1. Distribution of rating, which students get (numerical estimation criteria)

Education work Points for a task Number of tasks | Total number of
points
Module 1
Making laboratory class 0...10 1 0...10
Module test 0...20 1 0...20
Module 2
Module test | 0...15 | 1 | 0...15
Module 3
Making and defending 0...10 4 0...40
laboratory classes
Module test 0...15 1 0...15
Total for term 0...100

Term checking (test) is performed in case when a student renounces the rating of
current tests and when there is allowance to test. When taking the term test, student can
get maximum 100 points.

Question card for the test includes three theoretical questions. The first task gives up
to 40 points; the second is up to 60 points (sum — 100 points).

12.2. Qualitative estimation criteria
Knowledge required for getting a positive mark:
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— Main terms and definitions of reliability and survivability of AT; quantitative
indexes of reliability, safety and survivability of A/C; interrelation of efficiency,
reliability, survivability and cost of A/C;

— External reasons of aviation accidents (unfavorable influence of environment);

— Internal reasons of aviation accidents («Human Factor» and failures of AT);

— Distribution laws for discrete and continuous random values, numerical
characteristics of distribution, their integral estimations; main calculational
methods of AT reliability analyses;

— Main experimental methods for AT reliability and survivability analysis, main
processes, which take place under damages of AT and their consequences.

Skills required for getting a positive mark:
— Make quantative analysis of reliability and survivability of airframe and systems
of A/C as a whole;
— Calculate system reliability parameters for various functional connections of the
system elements.

12.3 Student’s term work estimation criteria

Satisfactory (60-74). Show minimum of knowledge and skills. Make and defend all
the laboratory works. Now quatitative criteria for AT reliability estimation.

Good (75-89). Show firm knowledge and skills. Make and defend all the laboratory
works in time specified by the professor. Now distribution laws for discrete and continuous
random values, distribution numerical characteristics, their integral estimations, main
calculation methods for AT reliability analysis.

Excellent (90-100). Know main and auxiliary material fluently. Know all themes.
Make and defend all the laboratory works in time specified by the professor unmistakably
with detailed justification of the solutions and means, which were applied in the
assignments. Now distribution laws for discrete and continuous random values, distribution
numerical characteristics, their integral estimations. Be able to apply calculation methods
for AT reliability analysis

Rating scale: pointed and traditional

Total rating Exam, test with a grade Test
90 -100 Excellent
75 -89 Good Passed
60-74 Satisfactory
01-59 Unsatisfactory Not passed
13. Methodological Provision 13. MeToanyHe 3a6e3ne4YeHHNA
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S:\Rab_Prog\2021_2022\Lykanos\PI1 B 272 Principles Of Aerospace Engineering_Reliability 142FJops _.doc 16



3. Pwxenko O.l., Pabkos B.l. Ocobnuei NONbOTHI cuTyauii Ta MOpUYUHKN 1X
BMHVWKHEHHA Ha niTakax i BepTonboTax: Haey. nocibHMk no kypcy «HapgiiHicTb Ta
XWBYYICTb NiTakiB i BEPTONbLOTIB». - XapkKiB: [lepXx. aepoKoCMivyHMM yH-T "Xapk. aBiay,. iH-T",
1999. - 287 c. (ApYK).

4. PobikeHko A.N., Pabkos B.WN. LleByeHko C.B. WccnegoBaHne BbRKMBAeMOCTU
COBPEMEHHbIX CaMONeTOB MeToAamMn MatemMaTU4ECKOro moaenvpoBaHns: Yueb. nocobue.
- XapbkoB: ["0c. aspokocMmnyeckunin yH-T "Xapbk. aBnad,. nH-T", 1999. - 83 ¢ (nevaTb).

5. Airplane Power Plants Systems Designing [Text] : synopsis / V. F. Shmyrov,
R. U. Tsukanov, A.Il. Ryzhenko, V.D. Pehterev. — Kharkiv: National Aerospace
University «KhAl», 2011. — 220 c (printed).

6. [lpoekTMpoBaHMEe CUCTEM CUMOBbIX YCTAHOBOK CaMOJSIETOB [TeKkcT]: KOHcH.
nekumn /  C.B. Enudaros, B. [.[lextepeB, A.W. PbikeHko, P. . LlykaHos,
B. ®. WmbipéB — X. : Hau. aspokocMm. yH-T uM. H. E. XKykoBckoro «Xapbk. aBuaw,. UH-T»,
2011. — 512 c (nevyaTtb).

7. Aircraft Fuel Systems [Text]: textbook / S.V.Yepifanov, A.I. Ryzhenko,
R. U. Tsukanov. — Kharkiv : M. Ye. Zhukovsky National Aerospace University «KhAly,
2019. — 504 c (printed).

8. ABMaUMOHHbIE TOMNMBHbIE cucTembl [TekcT]: y4yebHuk / C. B. EnndaHos,
A. . PeixeHko, P. FO. LlykaHoB. — XapbkoB : Hau. aspokocMm. yH-T um. H. E. >KykoBckoro
«XapbKoB. aBuaul,. UH-T», 2018. — 558 ¢ (nevatb).

9. AsiauiHi nanueBHi cuctemn [Tekct]: nigpyyHnk /  C. B. EnicpaHos,
O. I. PwxeHko, P. 0. LlykaHoB — XapkiB : Hau. aepokocMm. yH-T iM. M. €. )KyKoBCbKOro
«XapbkoB. aBial,. iH-T», 2019. — 554 ¢ (eneKTpOHHUI PYKOMNUC).

14. Recommended Literature 14. PekomeHaoBaHa nitepatypa
Base ba3oBa

10.1.100.3\Super share\CtaHpgapTtbl\FAR JARS\.
10.1.100.3\Super share\KHurn\CUJ1OBbIE YCTAHOBKW\.

10. Electronic Code of Federal Regulations. Part 23 — Airworthiness Standards:
Normal, Utility, Acrobatic, and Commuter Category Airplanes [Electronic Code]. — URD:
http://www.ecfr.gov/cgi-bin/. — 09.04.2021.

11. Electronic Code of Federal Regulations. Part 25 — Airworthiness Standards:
Transport Category Airplanes [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

12. Electronic Code of Federal Regulations. Part 27 — Airworthiness Standards:
Normal Category Rotorcraft [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

13. Electronic Code of Federal Regulations. Part 29 — Airworthiness Standards:
Transport Category Rotorcraft [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

14. Electronic Code of Federal Regulations. Part 33 — Airworthiness Standards:
Aircraft Engines [Electronic Code]. — URD: http://www.ecfr.gov/cgi-bin/. — 09.04.2021.

15. Certification Specifications for Normal, Utility, Aerobatic, and Commuter
Category Aeroplanes. CS-23. Amedment 3. 20 July 2012. — European Aviation Safety
Agency, 2012. — 405 p.

16. Certification Specifications and Acceptable Means of Compliance for Large
Aeroplanes. CS-25. Amedment 26. 15 December 2020. — European Aviation Safety
Agency, 2020. — 1222 p.

17. Certification Specifications for Small Rotorcraft. CS-27. Amedment 7. 24 June
2020. — European Aviation Safety Agency, 2020. — 169 p.

S:\Rab_Prog\2021_2022\Lykanos\PI1 B 272 Principles Of Aerospace Engineering_Reliability 142FJops _.doc 17


http://www.ecfr.gov/cgi-bin/
http://www.ecfr.gov/cgi-bin/
http://www.ecfr.gov/cgi-bin/
http://www.ecfr.gov/cgi-bin/
http://www.ecfr.gov/cgi-bin/

18. Certification Specifications and Acceptable Means of Compliance for Large
Rotorcraft. CS-29. Amedment8. 24 June 2020.— European Aviation Safety
Agency, 2020. — 228 p.

19. Certification Specifications and Acceptable Means of Compliance for Engines.
CS-E. Amedment 4. 12 March 2015. — European Aviation Safety Agency, 2015. — 211 p.

20. ABMaunoHHble npasuna. Yacte 23. HOopmbl NeTHOM rOOHOCTU TPaXKAaHCKUX
NErkmx camonéTtoB: YTB. MocTaHoBrneHnem 34-n ceccun CoBeTa nNo asvaumm w
NCronb30BaHMIO BO3ayLwWHOro npocrtpaHctea 06.12.2013. — M. : MexrocyaapCTBeHHbIN
aBMaUMOHHbIN KomuTteT, 2014. — 208 c.

21. ABnaumoHHble npasuna. Yacte 25. Hopmbl neTHOW rogHOCTUM CaMOJSIeTOB
TPaHCNOPTHOW KaTeropun: yTB. MnocTaHoBreHvem 35- ceccum CoBeTa No aBuaumm u
NCNOSIb30BaHMIO BO3AyWHOro npoctpaHctea 23.10.2015. — M. : MexrocyaapCTBeHHbIN
aBMauUMoHHbIN KomuteT, 2015. — 290 c.

22. ABnaumoHHble npasuna. Yactb 27. HOpMbl NETHOW rOAHOCTU BUHTOKPbISIbIX
annapaTtoB HOpMarbHOW KaTeropuu: yTB. nocTaHoBrieHnem 34-n ceccum CoseTa Mo
aBMauuMmM M MCNonb30BaHUK  BO3agywHoro npoctpaHctea 06.12.2013. — M.:
Me>xrocynapCTBEHHbIN aBnaLMOHHbIM komuTeT, 2014, — 128 c.

23. ABnaumoHHble npasuna. Yactb 29. HOpMbl NeTHOW rOAHOCTU BUHTOKPbLISIbIX
annapaTtoB TPaHCMNOPTHOM KaTeropuu: yTB. MocTaHoBrieHnem 36-n ceccum CoseTa no
aBMauuMmM M MCNOSMb30BaHUK  BO3AYLIHOro npoctpaHctBa 15.03.2018. — M.:
Me>xrocynapCTBEHHbIN aBnaLMOoHHbIM komuTeT, 2018. — 180 c.

24. ABnaumoHHble npasuna. Yacte 33. Hopmbl neTHoOM rogHocTu asurarternemn
BO3QYLUHbIX CydoOB: YTB. nocTtaHoBneHvem 36-n ceccunm CosBeTta no asuauum u
MCNOSIb30BaHMIO BO3AYyLWHOro npoctpaHctea 15.03.2018. — M. : MexrocyaapCTBeHHbIN
aBMaunoHHbIn komuteT, 2018. — 85 c.

25. TOCT 27.002-89. HapéxHocTb B TexHuke. OCHOBHbIE MOHATUSA. TEPMUHbI U
onpenenenus. — MockBa : agaTtenbcTBo ctaHgapTos, 1990. — 39 c.

26. Salas Eduardo. Human Factors in Aviation 2nd edition — Elsevier Inc, 2010. —
732 p.

27. Langton, R. Aircraft Fuel Systems [Text] / R. Langton, C. Clark, M. Hewitt,
L. Richards, 1st edition. — Chichester : John Willey & Sons Ltd., 2009. — 345 p.

28. Linke-Diesinger, Andreas. Systems of Commertial Turbofan Engines. An
Introduction to System Functions [Text] / Andreas Linke-Diesinger. — Berlin : Springer,
2008. — 230 p.

29. Moir, lan. Aircraft Systems: mechanical, electrical, and avionics subsystems
integration [Text] / lan Moir, Allan Seabridge. — John Wiley & Sons Inc., 2008. — 504 p.

30. Otis, Charles. Aircraft Gas Turbine Powerplants [Text] / Charles E. Otis, Peter
A. Vosbury. — Frankfurt : Jeppesen Sanderson, Inc., 2002. — 515 c.

31. Treager, Irwin. Aircraft Gas Turbine Engine Technology, Third Edition [Text] /
Irwin E. Treager. — New Delhi: Tata McGraw-Hill Publishing Company Limited, 1996. —
677 p.

32. Kroes, M. J. Aircraft Power Plants [Text] / M. J. Kroes, T.W. Wild. — 7th
edition. — Singapore : McGraw—Hill Book Co., 1994. — 694 p.

33. Kroes, M. J. Aircraft Maintenance and Repair [Text] / M. J. Kroes,
W. A. Watkins, F. Delp, 6th edition. — Singapore : McGraw—Hill Book Co., 1993. — 648 p.

34. Aptémos, A. [l. Henoseyeckun paktop B 3KCrnyaTaumm aBUaLuMOHHON TEXHUKU
[Tekct]/ A. O. Aptémos, H. [. JlbicakoBa, E. H. JlbicakoBa. — M. : MAW, 2018. — 156 c.

35. OB4yapoB B. E. «Yenoseueckuit paktop» B aBUALMOHHBIX MPOUCLLECTBUAX
(meToguyeckne matepuansl) — M. : ABukoc—Adpec, 2005. — 80 c.

36. ApenbeB A. H. Bonpocbl 3akcnnyaTaunoHHOM XWUBYYECTU aBUAKOHCTPYKUUMN.
A. H. Apenbes, M. C. 'pomos, B. C. lWankuH. — M. : Bo3gywHbin TpaHcnopT, 2002. —
424 c.

37. AHuenvosud J1.J1. HagexHocTb, 6e30nacHOCTb U XMBYYeCTb camoneTa [TekcT].
— M.: MawwnHocTpoeHue, 1985.- 295 c.

S:\Rab_Prog\2021_2022\Lykanos\PI1 B 272 Principles Of Aerospace Engineering_Reliability 142FJops _.doc 18



Additional JdonomixHa

38. A Study of Helicopter Crash-Resistant Fuel Systems [Text] / Final Report. —
US Departament of Transportation Federal Aviation Administartion, 2002. — 170 p.

39. Johnson, N. B. Aircraft Crash Survival Design Guide, Volume V - Aircraft
Postcrash Survival [Text] / N. B. Johnson, S. H. Robertson, D. S. Hall. — Report No.
USAAVSCOM TR 89-D-22E, US Army Aviation Research and Technology Activity
(AVSCOM), Fort Eustis, Virginia, December, 1989. — 205 p.

40. J1éTtHbIn puck. /CocT. B. A. TkaueHko. K. : N34. ueHTp «AapoXobbuy, 2012. —
304 c.

41. MuryHos, B. B. Mopapok cyab6bl. Mcnoseab néTymnka-nucnbiTaTens.
B. B. MuryHoB. — K. : N3g. ueHTp «A3poXob6u», 2013. — 400 c.

15. Information Resources 15. IHchopmMauinHi pecypcu
www.aviadocs.net.

www.avialogs.com.

www.mirknig.com.

www.eknigi.org.

www.twirpx.com.

10.0.0.250\kingi\xail\.

ouhwnE

S:\Rab_Prog\2021_2022\Lykanos\PI1 B 272 Principles Of Aerospace Engineering_Reliability 142FJops _.doc 19


http://www.aviadocs.net/
http://www.avialogs.com/
http://www.mirknig.com/
http://www.eknigi.org/
http://www.twirps.com/

