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1. 3aranbHa iHhopMmauis npo BUKNagava

LlykaHoB PycnaH KOpinosuy

Mocapa: crapwun Buknagad kKadpegpwu
[MpoekTyBaHHA NiTakiB i BEPTONbLOTIB
HaykoBui cTyniHb: —

BueHe 3BaHHSA: —

Mepenik gucumnnnid, 9Ki BUKNagae:

— Cuctemn Ta obnagHaHHA asiauiniHOl
TEXHIKW;

— [NpoekTyBaHHA  CMNOBUX  YCTAHOBOK
aBiaUiNHOI TEXHIKW;

— NpoekTyBaHHS cucTem CUNoBMUX
YCTaHOBOK J1iTaKiB | BEPTOSIbOTIB;

— EdbekTuBHICTb Ta HaAiMHICTL aBsiauifHOl
TEXHIKW.

Hanpsmu HaykoBux pocnigxeHb: [NpoeKkTyBaHHS eneMeHTiB CUOBUX

YCTaHOBOK JliTaKiB i BEPTOSNbLOTIB.
KoHTakTHa iHpopmauia: +38(057)788-45-18, r.tsukanov@khai.edu

General information about the lecturer

Ruslan U. Tsukanov

Post: Senior Lecturer of Airplane and
Helicopter Design department

Scientific rank: —

Academic rank: —

List of disciplines, given by the lecturer:

— Aircraft’'s Systems and Equipment;

— Designing of Aviation Power Plants;

— Airplanes and Helicopters Power Plant
Systems Design;

— Efficiency and Reliability of Aviation
Techniques.

—_—

Directions of scientific research: Airplanes and helicopters power plant
components design.
Contact information: +38(057)788-45-18, r.tsukanov@khai.edu
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2. Onuc HaBYanbHOI ANCUMNAiHU

dopma 3006yTTS OCBITH

[leHHa, 3ao4Ha

CewmecTtp 3-1
MoBa BuKnagaHH4 YKpalHCbKa, aHrmincbka
Twvn gucymnniHun BubipkoBsa

O6car aucumnniHu:
kpeantn EKTC/ KinbKicTb
rogviH

4 kpegutiB EKTC / 120 roguH (64 ayanTtopHuUX, 3
AKMX: Nnekuii — 32, npaktnyHi — 32; CP3 — 56)

Buan HaB4yanbHO1
OiANbHOCTI

Jlekuil, npakTWUyHi 3aHATTS, caMmocTiHa poboTa

Buawn koHTponto

[MOTOYHUM KOHTPOSb, MOAYNBHUN KOHTPOJTb,
icnnt

[MpepeksianTn

Buwa matematuka (Teopiqa iMOBIpHOCTI);
ByaoiBenbHa mexaHika;

3aranbHa 6ygoBa aBiauUiiHO-pakeTHOI Ta
KOCMIYHOI TEXHIKWU;

[MpoeKkTyBaHHSA CUITOBUX YCTAHOBOK aBiauiHOI
TEXHIKU;

Cuctemun Ta obnagHaHHA aBiauiiHOT TEXHIKW;
KOHCTpytoBaHHA enemMeHTiB aBialiiHOI TEXHIKMW.

KopekBi3nTu

[MocTpekBi3nTH

AnnnomMHMN NPoeKT marictpa.

2. Course Description

Education form

Full-time, correspondence

Term 3-th
Language Ukrainian, English
Course type Optional

Course content: EKTC
credits / hours

4 €KTC credits / 120 hours (64 auditorium,
where: lectures — 32, practical classes — 32;
applicant independent work — 56)

Kings of education activity

Lectures, practical classes, independent work

Inspection type

Current inspection, module tests, exam

Prerequisites

Higher mathematics (probability theory);
Structural mechanics;

General arrangement of aviation and rocket and
space technics;

Designing of aviation power plants;

Aircrafts' systems and equipment;

Designing of airplanes’ units.

Corequisites

Postrequisites

Master diploma project.




3. Purpose and Task of the Course,
Lists of Competences and
Estimated Results of Studying

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

Task is to get 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
AlC;

— External reasons of aviation

accidents (unfavorable influence
of environment);

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

— Airframe and
reliability and
provision methods;

— Distribution laws for discrete and

A/C  systems

survivability

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):

Ability to detect scientific essence and
to solve problems in professional field, to
find adequate ways for their solving.

Ability for abstract thinking, analysis
and synthesis during designing of airplanes
and helicopters.

Ability to detect,
problemsnpo6nemu.

Skills of information
communication technology utilization.

Ability for the following independent
studying basing on the newest scientific and
technical achievements.

state and solve

and

3. MeTa Ta 3aBgaHHA HaBYanbHOI
AUcuUNIiHKU, nepeniku
KOMNeTeHTHOCTen
Ta OYiKyBaHUX pe3yrnbTaTiB

HaB4YaHHA
Meta BMBYeHHA — HabyTu 3anac
TEOPETUYHMX 3HaHb | BMiHb B ranysi
3abe3neyeHHsi, BU3HAYEHHS | KOHTPOIO
e(EeKTUBHOCTI, HaOINHOCTI Ta >KMBYYOCTI
asiauinHol TexHiku (AT).

3aBAaaHHA — HabyTu 3HaHHS Npo:

— OCHOBHi TEPMiHM Ta BU3HAYEHHSA
HagiHOCTI  Ta XwuBydyocTi AT;
KiNbKICHI MOKa3HMKW HaAiNHOCTI,
Gesnekn Ta xkmBydocTi  JIA;
B3aEMO3B’A30K edeKTUBHOCTI,
HaAiNHOCTI, XWUBYYOCTI Ta
BapToCTi J1A;

— 30BHIlWHI MpPUMYMHM  asiauiHKUX
noain  (HecnpusaTNMBI  BNNUBU
HaBKOSULLIHBLOIO cepeaoBuLLA);

— BHYTPIWHI MPUYNHK  aBiauiHMUX
noain  («oacbkin  gakTop» Ta
Bigmosu AT);

— MeToam 3abe3neyeHHs
HaZiMHOCTI Ta XWBYYOCTI NnaHepy
Ta cuctem AT;

— 3aKOHW po3noainy OUCKPETHUX Ta

BesnepepBHUX BMMNAOKOBUX
BENNYNH, YNCNOBI
XapakTepuctuki  posnoginy, Ix
iHTerpaneHi OLLiHKM; OCHOBHI
PO3paxyHKoBi MeToan  aHanisy
HaginHocTi AT;

— OCHOBHI eKkcrnepvMeHTarnbHi

MeToOM aHanidy HaginHocTi Ta
XunBydocTi AT, OCHOBHI npouecw,

Lo MatoTb micue npu
ywkomkeHHaX AT Ta ix Hacnigku.
KomnemernmmHocmi, SKi
Habyearombcs:

3azanbHi komnemenmHocmi (3K):

30aTHICTb BUSIBIIATU HAYKOBY CYTHICTb
Ta BupiwyBaTn nNpobrnemu y nNpodeCinHin
chepi, 3HaxoanTK agekBaTHi LWNAXM WOA0
IX pO3B’A3aHHA.

3paTHicTb ao abcTpakTHoro
MWUCMEHHS, aHanidy i CcuHTedy Yy Xxogi
NPOEKTYBaHHS fiTakiB i BEPTONbOTIB.

BMiHHA  BuaBnAaTWM, CcTaBuTM  Ta
BUpiyBaTu npobnemu.

HaBuuku BMKOPUCTaHHSA
iHdbopMaLinHNX i KOMYHiKaLinHNX
TEXHONNOTIN.



Ability to communicate with foreign
language in professional activity.

Professional competences (PC):

Ability to use modern research
methods, to estimate and present results of
performed work.

Knowledge and skils to use
achievements of science and technics in
professional activity.

Ability to make review, publications
basing on performed investigation results.

Ability to apply base knowledge of the
mathematical field for mathematical
simulation of phenomena and objects in
professional activity within the specialty.

Estimated results of studying (RS):

Apply modern research methods,
estimate and present results of performed
work.

Improve professional activity,
methodology of making decisions and
development to increase aviation safety.

Use achievements of science and
technics in professional activity.

Make review, publications basing on
performed investigation results.

Apply base knowledge of the
mathematical field for mathematical
simulation of phenomena and objects in
professional activity within the specialty.

Applicant 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
AlC;

— External reasons of aviation

accidents (unfavorable influence
of environment);

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

— Airframe and

A/C  systems

3paTHiCcTb Jo noganbLLoro
aBTOHOMHOIO Ta CaMOCTIMHOIoO HaB4YaHHS Ha
OCHOBI HOBITHIX HaYKOBO-TEXHIYHNX
OOCSITHEHb.

30aTHICTb  CninkyBaTUCA  iHO3EMHOK
MOBOIO B NPOdeCinHin OiANbHOCTI.

®daxosi KomMriemeHmMHocmi
cneyianbHocmi (®PK):

30aTHICTb  3acTocoByBaTU  CydvacHi
MeToOM  OOCRIMKEHHdA,  ouiHoBaTU 1
npeacrTaBnNATM  pe3ynbTaTu  BUKOHAHOI
pob6oTHw.

3HaHHA | BMIHHA BWKOPUCTOBYBATU

AOCATHEHHSI HayKW | TEeXHIKM B NPOdECiNHIn
OiSsNbHOCTI.

3paTHiCcTb roTOBUTH ornagu,
nyonikauii 3a pesynbTatamu BUKOHaHUX
AOCNiOXEHb.

30aTHICTb  3acTocyBaHHs  6asoBux
3HaHb B ranysi maTemaTukm  gns
MaTEMaTUYHOrO MOMENOBAHHA  ABULL, i

00’ekTiB Yy NpOdECiNHIN  AiANbHOCTI
creuianbHicTio.
OuikyeaHi pe3ysibmamu Ha8YaHHS
(PH):

3acTtocoByBatM  Cy4acHi MeToau
OOCNIKEHHS, OUiHOBaTU W NpeacTaBnsaTn
pesynbTaTh BUKOHaHOT poboTu.

BoockoHantoBaTtu npogecinHy

AiSNbHICTb, MeTO0O0rit0 NPUUAHATTA
pilleHb | po3p0o6OoK Yy HaNPSMKY NiABULLLEHHSA
Ge3neku aBiauii.

BukopuctoByBaTn SOCATHEHHA HAYKM i

TEXHIKN B NPOdECiNHIN OiANbHOCTI.
lotyBatM ornagu, nyonikauii
pesynbTatamu BUKOHAHUX AOCHIAXEHb.
3actocyBaTn 6a3oBi 3HaHHA B ranysi
MaTemaTUKn ans MaTeMaTUYHOro
MogentoBaHHA — aBuw, i oB’ekTiB Y
NpodecCinHin OianNbHOCTI 3a crnewuianbHICTH.
3p00yBay OCBiTM Mae 3Hamu:.

— OCHOBHiI TEpPMiHN Ta BU3HAYEHHS
HaginHocTi Ta kuByyocTti AT,
KiNIbKICHI MOKa3HWMKW HaAiNHOCTI,
Oesnekn Ta kumBydocTi  JIA;
B3aEMO3B’A30K e(deKTUBHOCTI,
HaAiNHOCTI, XWBYYOCTI Ta
BapToCTi J1A;

— 30BHIWWHI MPUMYMHM  asiauiHUX
nogin  (HecnpusaTNMBI  BNNUBWU
HaBKOSMULLIHBLOrO cepeaoBuLL);

— BHYTPIWHI MNPUYNHK  aBiauiHKUX
noain  («noacbkin  gakTop» Ta
Bigmosu AT);

3a

3a



— 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.

Applicant should be able:

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

— Propose more effective structural
solutions for components of
airframe and systems of A/C from
reliability and survivability point of
view;

— Calculate system reliability
parameters for various functional

connections of the system
elements.
4. Course Content
Module 1.
Theme 1. Main concepts and
definitions
Main  Concepts of Reliability,

Survivability and Probability of Survival.
States of Technical Object. Categories of
Unusual Flight Situations. Categories of
Aviation Accidents.

Quantitative Indexes of Reliability,
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

— MeToam 3abeaneyvyeHHs
HaOINHOCTI Ta XXMBYYOCTI NnaHepy
Ta cuctem AT;

— 3aKOHW pOo3noAiny OUCKPEeTHUX Ta

BesnepepBHUX BMNAAKOBUX
BENUYNH, 4YMCnoBi
XapakTepuctukm  posnoginy, ix
iHTerpanbeHi OLiHKM; OCHOBHi
pO3paxyHKOBi MeToan aHanisy
HaginHocTi AT;

— OCHOBHI eKcrnepumMmeHTanbHi

MeToAM aHanidy HapfiMHocTi Ta
xusydocTti AT, OCHOBHI npoLuecu,
Lo MaTb Mmicue npu
yWwKomKeHHAX AT Ta ix Hacnigku.
3p06yBay OCBiTU Mae eMimu:

— SAKICHO aHanisyBaTu HafiNHICTb Ta
XMBYYICTb erleMeHTIB nnaHepa Ta
cuctem AT y uinomy;,

— 3anponoHoByBaTU GinbL
JocKoHani KOHCTPYKTUBHI
pilleHHA ONs eneMeHTIB nnaHepa
Ta cuctem AT 3 TOYKM 30py
HaginHOCTI, 6e3nekn Ta XMBYYOCTI

AT;
— po3spaxyBaTu napameTpu
HaOINHOCTI cucTemm ansa

Pi3HOMAHITHUX  PYHKLIOHaNbHUX
3B’'A3KIB €NeMeHTIB CUCTEMM.

4. 3micT HaBYanNbHOI ANCLUUNNIHMN

Moaynsb 1.
Tema 1. OCHOBHI NOHATTA Ta
BU3HA4YE€HHA

OcCHOBHi NOHATTA HadiINHOCTI,
XWBYYOCTI Ta BMXMBAHOCTI. CraH
TEXHIYHOro ob6’ekTy. Tunm  ocobnusux
NONbLOTHUX cuUTyauin. Twnn  asiauivHUX
noain.

KinbKiCHi  MOKas3HWKMW  HaAiWHOCTI,

Gesnekn Ta xumey4ocTi JIA. B3aemosB’sizok

edEeKTUBHOCTI, HaAiNHOCTI, XWBYYOCTi Ta
Baptocti JIA. O6nacTi 3acTocyBaHHS
OTPMMaHUX 3HaHb.

Moaynb 2.

Tema 2. 30BHiLUHi NPUYNHMN
aBiauiMHMX noAaiuv
30BHILWWHI YMHHUKM aBiauUiNnHMX NOAIN:

HECNPUATAMBI  BMNAMBMA  HABKOJIMLUHBOIO
cepenosuLLa. YcknagHeHHs
METEeOoPONOriYHmNX YMOB: nigBuULLEHA

aTMocepHa TYpOYNeHTHICTb, 3MeAeHiHHS,
HU3bKi TemMnepaTypu 30BHILLHLOrO MOBITPA,

9



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 factor».

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

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. Control system reliability

rpag, GnmckaBku, BUCOKI TemnepaTtypu Ta
BOJOriCTb 30BHILUHBOIO MOBITPS, XMapHICTb,
TYMaH, CUIbHUIA OLL, YK CHIr. HecnpuaTtnusi
KniMaTU4Hi Ta nNpUpoOAHi YMOBU: KOpPO3id
MeTanis, numi, noTpannsHHA CTOPOHHIX
npeameTiB 4O nosiTps3abupaya, AecTpyKuis
MaTepianis. bionorivyHi akTopu: KomMaxwu,
nnasyHn Ta rpu3yHKU, MiKpoopraHiamm Ta
nniceHeBi rpnbkn. 3iTKHEHHA 3 Ha3eMHUMK
Ta nitatoummn  ob’ektamun, ocobnmeo i3
nTaxamn. YLWKODKEHHS, WO CAPUYMHSIE
BaHTaX, LWO nepeBo3nTbCA. He3akoHHi
BTPYYaHHSA Ta IHLWI YMHHUKN.

Tema 3. BHYTpIiLIHI NpUYnHM

aBiauinHMX noAaiun

«JTrogcekin -~ dpakTop»:
dhakTopw; €ProHOMiYHi
NCUXOSOriYHi  hakTopw;
eKinaxi; NncuxoisionoriyHi
couianbHi  hakTopw.
3agns  3anobiraHHa
«NIOACBKUM DaKTOPOM>.

BiomoBn AT (BBUryHu, CUNOBI
efleMEeHTM KOHCTPYKLiT, CUCTeEMa KepyBaHHS,
nanuBHa cucTema, rigpocucremMa, iHLi
cucTemn).

AunckpeTHi BuNagKoBi BenWYMHW Ta
BiporigHocTi D4 po3nogainy. Yucnosi
XapaKkTEPUCTUKN ONCKPETHUX BUNALKOBUX
BENTNYMH. bes3nepepsHi BUMNaaKOBI
BENUYUHKN Ta PYHKUiI TX po3noginy. 3akoHu
po3noginy  0GesnepepBHMX  BMMNAAKOBUX
BEJTUYMH. Yucnosi XapaKkTepuUCTUKN
po3noginy  GesnepepBHMX  BMMNAAKOBUX
BenMumH. OCHOBHI BlaCTUBOCTI NOKa3HWUKIB
0e3BiAMOBHOCTI.

Moaynsb 3.

Tema 4. MeToan 3abe3neyeHHs

HagiMHOCTI Ta XXMBYYOCTI NnaHepa

MeTogun 3abe3nevyeHHs HagiMHOCTI Ta
BWKMBAHOCTI Ha  eTani  dopMyBaHHSA
BUrNaAgy nitaka. Bubip aepoguHamiyHol
cxemun. Bu3HayeHHs1 KiNbKOCTi OBUryHIiB Ta
IX PO3MILLIEHHS.

MeToan 3abe3neyeHHs HagiMHOCTI Ta
BUXKMBAHOCTI nnaHepy. Bubip
KOHCTPYKLiNHUX MaTepianis. 3abe3nevyeHHs
BGe3neyHol ekcnnyaTauil KOHCTPyKUiA 3a
yMOBaMW MiLHOCTI.

NpodecCinHi
dhakTopwy;
B3aemModis B
dakTopu;
Pospobka 3axopais
All  cnpu4nHeHnx

Tema 5. MeToan 3abe3neyeHHs
HaAiMHOCTI Ta XXMBY4YOCTi CUCTEMMU

10



and survivability provision

methods
A/C Control System Features,
Influencing on Its Reliabilty and
Survivability. Push-Pull Control Linkage
Reliability and Survivability Provision

Methods. Cable Control Linkage Reliability
and Survivability Provision Methods. Fly-

by-Wire and Fly-by-Light Control Linkage
Reliability and Survivability Provision
Methods. A/C Hydraulic System Reliability
and  Survivability Provision Methods.
Hydraulically Assistant Control Systems
Reliability and  Survivability  Provision
Methods. A/C Auxiliary Control Systems
Reliability and Survivability Provision
Methods. Modern Trends of Control
Systems  Reliability and  Survivability
Provision.

Theme 6. Power plant reliability
and survivability provision

methods
A/C Engine Mount Reliability and
Survivability Provision Methods.

A/C Fuel System Reliability and
Survivability  Provision Methods. Fuel
Storage  Subsystem  Reliability and

Survivability Provision Methods. Refueling
Subsystem Reliability and Survivability

Provision Methods. Fuel Feed Subsystem
Reliability and Survivability  Provision
Methods. Fuel Transfer and Jettison
Subsystems Reliability and Survivability
Provision Methods. Fuel Tank Vent
Subsystem Reliability and Survivability
Provision = Methods. Fuel Measuring

Subsystem Reliability and Survivability
Provision Methods.

A/C Engines’ Air Intakes Reliability
and Survivability Provision Methods. A/C
Engines’ Reliability and  Survivability
Provision Methods.

Theme 7. 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.

KepyBaHHA
OcobnnBOCTI  CUCTEMU  KEpyBaHHS
JIA, wo BnnMBakwTb Ha |i HaAiNMHICTL Ta
Xuydictb. MeToan niaBULWEHHS HALINHOCTI

Ta XMBYYOCTI XOPCTKOI NPOBOAKU
KepyBaHHS. MeTtoaun nigaBULLEHHA
HaOINHOCTI Ta XUBYYOCTI MHYYKOT NMPOBOOKM
KepyBaHHS. MeTtoaun nigaBULLEHHA
HafiMHOCTI Ta XMBYYOCTI
€eNeKTPOoAiCTaHUINHOI Ta  OMTOBOJIOKOHOI

NPOBOAKN KepyBaHHA. MeToam nigBuLLEeHHSN
HadiMHOCTI Ta KMBYYOCTI  rigpaBniyHuUX
cucTtem J1A. MeToamn niaBULLLEHHSA
HaAiNHOCTI Ta XMBYYOCTI XOPCTKOT
OycTepHMx cuctem kepyBaHHA. MeTtoam
NiABUWEHHSA  HAAiMHOCTI  Ta  KMBYYOCTI
CUCTEM  OOMNOMIKHOro  KepyBaHHs  J1A.
CyyacHi HanpsAMKM MigBULLEHHA HaAiNHOCTI
Ta XMBYYOCTI CUCTEM KEPYBaHHS.

Tema 6. MeToau 3abe3neyeHHA
HaAiMHOCTI Ta XXMBY4YOCTi CUNTOBUM

YCTaHOBKMU

MeToamn 3abea3nevyeHHss HaOIMHOCTI Ta
XUBYYOCTI CUCTEMM KpinfieHHA ABUryHiB J1A.

MeToamn 3abea3nevyeHHss HagIMHOCTI Ta
XuBy4ocTi nonusHoi cuctemun J1A. Metogm
3abes3neyeHHss HaQIMHOCTI Ta >KMBYYOCTI
nigcuctemmn 36epiraHHsa nanveBa. Metoan
3abes3neyeHHss HaQIMHOCTI Ta >KMBYYOCTI
nigcucTtemmn 3anpaBneHHs nannBoM.
MeTtoan 3abe3neyeHHA HagiMHOCTI Ta
XUBYYOCTI NiACUCTEMUN XUBSIEHHA NarMBOM.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XUBYYOCTI NigcMCTEMM NepekadvyBaHHA Ta
aBapinHoro  3nuBy nanveBa. MeToau
3abe3neyeHHss HaLIMHOCTI Ta >XMUBYYOCTI
nigcuctemMn gpeHaxy nanuveBHux Hakis.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XWBYYOCTI nigcmcrtemm BUMIpIOBAHHS
nanuea.

MeToamn 3abe3nevyeHHss HaOIMHOCTI Ta
XMBYYOCTI noBiTpa3abupadisa gsuryHie JlA.
MeTtoan 3abe3neyvyeHHs HagiMHOCTI Ta
XuBydocTi ABuryHis J1A.

Tema 7. Po3paxyHKOBi MeToaum
OLliHKU 6e3BiAMOBHOCTIi cUcTeM Ta
J1A y uinomy Ha etani

NpPoOeKTyBaHHSA
HeobxigHi BM3Ha4yeHHs Ta Teopemu
Teopii BiporigHOCTI.
MeTon cTpykTypHUX cxem. [iarpamu
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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.

Theme 8. Experimental methods
for reliability and survivability

problems investigation

Place of experimental investigations
in the aero-space field during determining
both reliabilty and survivability of
components and the whole complex. Brief
systematic outlook of digital experimental
methods with analysis of their features,
advantages and disadvantages comparison,
and fields of their obnacti ix reasonable
application.

Experiments on the full-scale
samples in the conditions, as far as close to
natural operation conditions, as the most
reliable data source of processes, which
take place under destruction and damage of
structural components, and also of
efficiency analysis for the means intended
to increase their reliability and survivability.
Disadvantages of experiments on the full-
scale samples and whole A/C (high cost,
risk for the experimenter’s, etc). Research
methods for damage consequences of
structure and onboard system components
(especially, flight dynamic of damaged A/C,
aero-elasticity phenomena and auto-aero-
elasticity) on the physical models, which
adequately represent real A/C properties.
Features of informational interrelation of
specific work stages during performing a
complex program for A/C reliability,
survivability and efficiency increase.

Theme 9. Criteria and methods for
civil aircraft efficiency
determination

Main statements of the qualimetry.
Requirements for the efficiency criteria,
which are used for civil A/C, their

6e3sigmoBHOI pobotn cuctemn (OBPC) i3
NOCMniAOBHMM  MOEAHAHHAM  E€IEMEHTIB.
OBPC  3i napanenbHMM  NO€egHAHHAM
enemeHTiB. [lybnioBaHHSA Ta pe3epByBaHHS.
OBPC i3 kombGiHOBaHMM  NOEOHAHHAM
ernemeHTiB. BpaxyBaHHA  pi3HOMaHITHUX
BMAiB BigMOB.

Metoa noriyHMx cxem. 3aKkoHu
anrebpu norikn. Metog NOriYHMX cxem Ans
MOBHOI rPYNn HECYMICHUX NOAIN.

Tema 8. EkKcnepMMmeHTanbHi
MeToAMu AOoChiAXKeHHA npobnem

HagiNHOCTI Ta XXUBYYOCTi

Ponb ekcnepumeHTanbHUX Aocnig-
XeHb Y aBiauiHO-KOCMIYHIA ranysi npu
BU3HAYEHHI SIK HAAIMHOCTI, TaK i XWUBYYOCTI
KOMMOHEHTIB | KOMMNEKcy B  LiSIOMYy.
KopoTknin cuctematnsoBaHuMM oOrnsag 4uc-
NEHHUX €eKCNepUMEHTanbHNUX MeToaiB 3
aHaniaom ixHix ocobnuBocTen, 3icTas-
NEeHHAM nepeBar i Hegonikie, obnacTti ix
pauioHanNbLHOro 3acCTOCyBaHHS.

EkcnepMmeHTn Ha HaTypHUX 3paskax
B YMOBax, MakcuMMasibHO HabnmxeHux Ao
HaTYpHUX YMOB eKcnnyartauil, $SK Haun
AOCTOBIpHiWe  mKepeno  gaHux  Mpo
npouecu, LWo BiabyBarTLCA NPU PyNHYBaHHI
Ta nopasui enemMeHTIB KOHCTPYKLUIT, a Takox

aHanisy edMeKTMBHOCTI  3axofdiB  WoAao
NiaBULLIEHHA TXHbOT HaAiNHOCTI Ta
XUBYYOCTi. Heponikm ekcnepumeHTiB Ha
HaTypHuX 3paskax i JIA B uinomy (Bucoka
BapTICTb, pPU3NK ans KUTTS
eKkcrnepvMmeHTaTopiB TOLO). MeToau
JocnigXeHHs Hacnigkie YPaXKeHHs

eneMeHTiB KOHCTPYKLii i 6opToBUX cuctem
(30Kkpema, OuMHaMIiKM NOMbOTY YLUKOAXEHUX
JIA, ABMILL aepornpyXHoCTi n
aBTOaeponpPyXHOCTI) Ha di3nYHNX
Mogensx, LWo afeksaTHO BigobpaxaloTb
BnactmBocTi HaTypHoro JIA. OcobnusocrTi

iHdbopmaLinHoT B3aemopil OKpemMux
CKNagoBux  pobiT  npu  KOMMSEKCHOMY
BUKOHAHHI nporpamu niaBULLEHHSA

HadiMHOCTI, XXMBYYOCTi Ta epekTuBHOCTI J1A.

Tema 9. Kputepii Ta meToau
BU3Ha4YeHHA e(peKTUBHOCTI

LUMBINbHUX NiTaNnbHMUX anaparTiB
OcHoBHi NOMNOXEHHSA HayKu
KBanimeTpii. Bumorun no Kputepiis
€(eKTUBHOCTI, WO BUKOPUCTOBYIOTLCA AN
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classification. Evolution of the efficiency
criteria, integral efficiency criteria. Airplane
characteristics optimization criteria for its
general configuration creation. Methods for
determination and analysis of efficiency
increase ways for civil purpose aircraft
(statistical methods, enlarged estimation
method for economical efficiency, analytical
method, method reducing to the analog,
etc.), reasonable areas of their application.
Investigation methods  of  technical
perfection level for civil airplanes.

umBinbHUX J1A, X knacudikauis. EBontouis

Kputepiis e(PeKTUBHOCTI, KOMIMIEKCHI
Kputepii € EKTUBHOCTI. Kputepii
ONTMMI3aUil XapakTepucTuk nitaka npu
dopMyBaHHI MOro 3aranbHOro BUrNAgy.
MeToan Bu3HA4YeHHA Ta aHanisy LwWwnaxis
nigaBULLEHHSA epeKkTMBHOCTI niTanbHMX
anaparTiB LUUBINBHOrO npu3Ha4veHHs
(cTaTUCTMYHI meTOOM, MeETOon YKPYMHEHOI
OLLiHKM €KOHOMIYHOI €(EKTUBHOCTI,

aHaniTM4YHUM MeToa, MeTo NpuBeaeHHs Ao
aHanory Ta iH.), pauioHanbHi cdepn Ix
BUKOpUCTaHHA. MeToau OOCNIAKEHHS PIBHSA
TEXHIYHOI JOCKOHANOCTi UMBINbHUX NiTaKiB.

5. IHamBiayanbHi 3aBAaHHA
Hemae
5. Individual Task
absent

6. MeToan HaB4YaHHA
CnoBecHi (nosicHeHHA Ta 6eciga), Hao4Hi (iNOCTPpyBaHHA Ta LEMOHCTPYBAHHSA) Ta
NpaKkTU4Hi (NabopaTopHi Ta NpakTU4Hi poboTn).
6. Educational Methods
Verbal (explanation and discussion), visual (illustration and presentation), practical

(laboratory and practical classes).

7. MeToaMn KOHTpOSIO
KOHTpOnb NpUCYTHOCTI Ha 3aHATTAX. |HAMBIQyanbHe 30aBaHHA NPaKTUYHUX PoOoIT,

mogaynis. lcnuT.

7. Inspection Methods
Attendance inspection. Individual passing of practical works, modules. Exam.

8. KpuTtepii ouiHrOBaHHA Ta po3nogin 6ani., siki oTpuMy0Tb 3400yBavi
OCBITH

Tabnuus 8.1 — Po3anogin 6anis, Aki oTpumyoTb 3400yBadi 0CBiTH

CknapgoBi HaB4anbHOI banwn 3a ogHe KinbkicTb CymapHa
poboTn 3aBaaHHSA 3aBaaHb KinbKicTb 6anis

Moaynb 1

BukoHaHHA npakTu4HOI 0.1 1 0..1

poboTn

MoaynbHUIN KOHTPOSIb 0...10 1 0...10
Moaynsb 2

BukoHaHHA npakTUYHUX 0.1 4 0..4

pobiT

MoaynbHUN KOHTPOIb 0...15 1 0...15
Moaynb 3

BukoHaHHS i 3axucT 0..5 10 0...50

nabopaTopHux pobiT

MoaynbHUN KOHTPOIb 0...20 1 0...20

Ycboro 3a cemecTtp 0...100
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CemecTpoBui KOHTpOnb (icNUT) NPOBOANTLCS y pasi BiaMoBKM 3000yBaya OCBITM Bif
GaniB NOTOMHOro TECTYBaHHSA Ta 3a HasBHOCTI gonycky Ao icnuty. lig yac cknagaHHs
CEeMeCTpPOBOro icnuTy 34006yBay OCBITM Mae MOXNUBICTb OTpuMmaT makcumym 100 Ganis.

BineT onsa icnuTy cknagaeTbcHa 3 TPbOX TEOPETUYHUX NUTaHb. [eplle 3aBOaHHA oae
MOXNKMBICTb oTpumaTun go 25 6anis; apyre — o 35 6anis; Tpete — go 40 6anis (cyma —
100 6anis).

Tabnuuga 8.2 — LLkanu ouiHoBaHHSA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpagumuUifHO LLIKanow
Cyma 6anis : : :
lcnnT, ondepeHuinoBaHnin 3anik 3anik
90 -100 BiaminHO
75 -89 [obpe 3apaxoBaHo
60 —-74 3ag0BinbLHO
01-59 HesagoBinbHO He 3apaxoBaHo

KpuTepil ouyiHoBaHHS poboTn 3gobyBaya OCBiTU NPOTArOM CEMECTPY

3apoBinbHO (60-74) — MaTtu MiHIMyM 3HaHb Ta YMiHb. BukoHatu Ta 3axnctuTtu yci
nabopatopHi poboTu. BMiTM CaMOCTIiNHO BWMKOHyBaTW SKICHUW aHani3a HagiHOCTI Ta
XMBYYOCTi enemeHTiB nnaHepa Ta cuctem AT, onucyBaTu MOXNWBI Hacnigku iX BiAMOB.
3HaTun KinbKiCHi KpuTepil ouiHloBaHHS HagiiHOCTI AT.

Ho6pe (75-89) — matm TBepAdi 3HAHHA Ta YMiHHA. BukoHaTM Ta 3axuctutm yci
nabopaTtopHi poboTn B 06yMOBNEHM BUKNagayemMm CTPOK. BMiTM camMOCTIMHO BUKOHYBaTu
AKICHMMA aHani3 HagiHOCTI Ta XWBYYOCTI enemMeHTiB nnaHepa Ta cuctem AT, a Takox
NponoHyBaTK Oinbll [OCKOHANi KOHCTPYKTUBHI pPILUEHHA ANS eneMeHTIiB nnaHepa Ta
cuctem AT 3 TOYKM 30py HadinHOCTI, 6e3nekn Ta xuByyocTi AT. 3HaTu 3aKoHW posnoainy
ONCKPETHNX Ta Be3nepepBHUX BUNAOKOBUX BENMUYMH, YNCIIOBI XapakTepPUCTUKM po3noainy,
IX iHTerpanbHi OLiHKN, OCHOBHI pO3paxyHKOBI MeToau aHanidy HaginHocTi AT.

BiamiHHO (90-100) — NOBHO 3HaTXM OCHOBHIN Ta Ao4aTKOBMK Martepian. 3HaTu yci
TemMn. Bes3noMunkoBo BMKOHATU Ta 3axUCTUTK Yyci nabopatopHi pobotn B 0b6ymoBneHumn
BMKNagayemM CTPOK 3 AOKNagHMM OOrpyHTYBaHHAM pilleHb Ta 3axoAiB, SKi 3anpornoHOBaHO
y poboTax. BMiTn camocTinHO Ta 6e3noMUNKoBO BUKOHYBAaTK SAKICHUI aHani3 HadinHOCTI Ta
XMBYYOCTI enemMeHTiB nnaHepa ta cuctem AT, a TakoxX NPOMNoHyBaTK HanbinbLL JOCKOHaN
KOHCTPYKTUBHI pilleHHA ONA eneMeHTiB nraHepa 1a cucteM AT 3 TOYKM 30py HaAAiNHOCTI,
Gesnekn Ta xmBy4docTi AT. 3HATM 3aKOHW pPO3MOAiNYy AUCKPETHUX Ta 0OesnepepBHUX
BUMNaJKOBUX BENMUYUH, YMCIIOBI XapaKTEepPUCTUKM po3noginy, ix iHTerparbHi ouiHkn. Bmitn
3aCTOCOBYBaTW pO3paxyHKOBI MeToau aHanidy HaginHocTi AT.

8. Estimation Criteria and Points Distribution, which Get Applicants

Table 8.1 — Distribution of points, which applicants get

Education work Points for a task Number of tasks | Total number of
points
Module 1
Making practical work 0..1 1 0..1
Module test 0...10 1 0...10
Module 2
Making practical works 0..1 4 0.4
Module test 0...15 1 0...15
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Module 3
Making and defending 0..5 10 0...50
laboratory classes
Module test 0...20 1 0...20
Total for term 0...100

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

Question card for the test includes tree theoretical questions. The first task allows to
get up to 25 points; the second one — up to 35 points; the third one — up to 40 points
(sum — 100 points).

Table 8.2 — Rating scales: 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

Applicant’s term work estimation criteria

Satisfactory (60-74) — has minimum of knowledge and skills. Make and defend all
the laboratory works. Independently, be able to make qualitative analysis of reliability and
survivability of components of A/C airframe and systems, describe possible consequences
of their failures. Now quatitative criteria for AT reliability estimation.

Good (75-89) — has firm knowledge and skills. Make and defend all the laboratory
works in time specified by the professor. Independently, be able to make qualitative
analysis of reliability and survivability of components of A/C airframe and systems, and
also propose more effective structural solutions for components of A/C airframe and
systems from the reliability, survivability, and safety of AT point of view. 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. Independently and unmistakably, be able to make qualitative analysis of
reliability and survivability of components of A/C airframe and systems, and also propose
more effective structural solutions for components of A/C airframe and systems from the
reliability, survivability, and safety of AT point of view. 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

9. NoniTuka HaBYanNbLHOro Kypcy

BigBiayBaHHA 3aHATbL. Perynauia nponyckiB. IHTepakTUBHWUA Xxapaktep Kypcy
nepenbavae oboB’A3KOBE BiABiAYBaHHA MPaAKTUYHUX 3aHATb. 3400yBadi OCBITU, SAKi 3a
NeBHUX OOCTaBMH He MOXyTb BiABiAyBaTM MPaKTUYHI 3aHATTA PeErynspHo, MOBUHHI
NPOTArOM TWXKHA Y3roauMTtn i3 BUKNagadem rpadik iHAMBIAyanbHOro BignpauoBaHHA
nponywieHmx 3aHaTb. Okpemi nponyuwieHi 3aHATTa MatTb OyTyM BignpaubOBaHi Ha
HaNBAMXKYNX 3aHATTAX 3 HLIOK TPYnoK NPOTAroM ABOX TWXKHIB. BignpautoBaHHS 3aHATb
3[0INCHIOETLCSA YCHO Y hopmi cniBbecign 3a NMTaHHAMM, BU3HAYEHUMU NAHOM 3aHATTA. B
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OKpeMux BuUMNagkax [A03BOMSETbCA MNUCbMOBE BiANpaUloBaHHA MPONYLEHUX 3aHATb
LUNAXOM BUKOHAHHSA iHAMBIOYanNbHOrO0 NMCbMOBOrO 3aBAaHHS.

HoTpumaHHA BUMOr akagemiuyHol fAo6poyecHOCTi 3000yBavamm OCBITM Nig Yac
BMBYEHHS HaBYanbHOI ancuunnidun. lig Yac BMBYEHHA HaBYanbHOI gucumnniHm 3006yBadi
OCBITU MalTb JOTPUMYBATUCA 3ararbHOMNPUAHATUX MOpPanbHO-eTUYHUX HOPM i npaBun
noBediHKM, BUMOr akageMidyHoi JobpodecHocTi, nepenbadeHnx [lonoxeHHaM npo
akageMiyHy aobpoyecHicTb HauioHanbHOro aepoKOCMIYHOMO YHIBEPCUTETY «XapKiBCbKUM
aBsialinHum IHCTUTYT» (https://khai.edu/assets/files/polozhennya/polozhennya-pro-
akademichnu-dobrochesnist.pdf). OuikyeTbecs, wo pobotn 3pobysadviB ocBiTM ByayTb 1X
opuriHanbHUMK  JOCRIAKEHHAMN  abo  MipkyBaHHAMW. BigCyTHICTb nocunaHb Ha
BMKOPUCTaHI axxepena, pabpukyBaHHS [Xepen, CnMCyBaHHS, BTPYYaHHS B pOOOTY iHLIMX
3000yBadviB OCBITU CTAHOBMATb, ane He OOMEeXylTb, NPUKNagM MOXIMBOI akageMidHoi
HegobpoyecTHOCTI. BusiBNeHHs o3Hak akagemivyHoi Hegobpo4eCHOCTI B MMCbMOBIN pobOTiI
3gobyBaya OCBiITM € nigcTtaBol Ans 11 He3apaxyBaHHS BMKMagadem HesanexHo Bif
mMacLwTabis nnariaty Yn obmany.

BupiweHHa koHdnikTiB. [lopagok i npouegypu BperynioBaHHA  KOHAQMIKTIB,
NnoB'a3aHmXx i3 KOPYNUIMHUMW  OiAMK, 3iTKHEHHSAM iHTepeciB, PpisHUMKU hopmamun
ANCKPUMIHaUIi, cekcyanbHUMW JOMaraHHsAMU, MKOCOBUCTICHUMW CTOCYHKaMW Ta iHLIMMM
cuUTyauisiMu, WO MOXYTb BUHUKHYTW MiJ Yac HaBYaHHA, a TakKoX npaBuna eTUYHOI
noBediHkM  pernameHtytotbcss Kogoekcom eTtuyHol noBefiHkM B HauioHanbHomy
aepoKoCMiYHOMY YHIBEpCUTETI «XapKiBCbKUI aBsiauinHum IHCTUTYT»
(https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-
povedinki/).

9. Training Course Policy

Attendance. Attendance control. Interactive nature of the course makes attendance
of the practical classes obligatory. Applicants, who due to some circumstances cannot
attend practical classes regularly, should agree with lecturer a timetable of individual
working off the missed classes within a week. Some missed classes can be worked off at
nearest classes with other groups within the same pair of weeks. Classes working off are
performed verbally as an interview as for the bullet points, defined by plan. In separate
cases, written working off the missed classes is allowed by means of performing an
individual written task.

Keeping requirements of academic respectability by applicants during mastering
the course. During mastering the course, applicants should keep conventional moral-ethic
norms and maxims of law, requirements of academic respectability, provided by Statute of
academic respectability of National aerospace university «Kharkiv aviation institute»
(https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-
dobrochesnist.pdf). It is estimated, that applicant’'s assignments are their original
researches or considerations. Absence of references to used sources, fabrication of
sources, amortization, intervention in other applicant work make, but not limit, examples of
possible academic dishonesty. Detection of the indications of academic dishonesty in
written an applicant assignment is a reason for its rejection by a lecturer independently on
scale of plagiarism or fraud.

Conflict solving. Order and procedures for conflict regulation, related with corruption
actions, collision of interests, different forms of discriminations, sexual solicitation,
interpersonal attitudes and other situations, which can appear during education, and also
rules of ethic behavior are regulated by Code of ethic behavior within National aerospace
university  «Kharkiv  aviation institute» (https://khai.edu/ua/university/normativna-
baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/).

10. Methodological Provision 10. MeToauyHe 3abe3neyeHHs
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