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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 kpeauTis — 4 27 «TpaHcnopT» NiaroToBKU

Kinbkicte mogynis — 3

KinbKicTb 3mMicTOBUX
MoayniB —

lHomBIOyanbHe
3aBJaHHA HEMaE

3aranbHa KinbKiCTb
rognH — 64/120

KinbKkicTb TUXKHEBUX
roguvH Anst eHHOoI
dopMn HaBYAHHS:
ayanTopHux — 4
CaMOCTINHOI poboTK
cTygoeHta — 3,5

(wndp i HaMMeHyBaHHS)

CneuianbHicTb
272 «ABiauinHum
TpaHCOopT»

(koA i HallMeHyBaHHS)

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

(HarimeHyBaHHS)

PiBeHb BuLOI OCBITHU:

nepLummn
(6akanaBpcbkui)

(3a Bubopom)

HaB4yanbHUM pikK

2021/2022

CemecTp

8-1

Nekuii *

32 roA.

MpakTU4Hi *

32 roa.

JlabopaTopHi *

— rof.

CamocTiHa poboTa

56 roa.

Bup KoOHTpONO

MOAYNbHUM KOHTPOIb,
3anik

CniBBiQHOLWEHHST KifbKOCTI roguMH ayaAuTOPHUX 3aHATb [0 CaMOCTIMHOI poboTu

CTaHOBUTL: 64/56.

* 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 — 4

Number of modules —
3

Number of substantial
modules —

Individual task absent

Total number of
hours — 64/120

Field of knowledge
27 Transport

(code and name)

Professional training
cycle
(optional)

Number of hours per
week for full-time
tuition:

auditorium — 4
student’s independent
work — 3.5

Specialty Academic year:
272 Aviation Transport
(code and name) 202 1/2022
Educational program Semester
Maintenance of Aircraft 8-th
and Engines Lectures *
(name) 32 hours
Higher education Practices *
level: 32 hours
Laboratory classes *
- — hours
First (Bachelor) Independent work
56 hours
Inspection
Module checking,
Test

Ratio of auditorium classes number of hours to independent work ones is: 64/56.

* 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

2. MeTa Ta 3aBOaHHA HaB4YanbHOI
ONCLUNIIHN
Meta BUMBYEHH — 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 MOKAa3HMKW HaAiNHOCTI,
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 AUCKPEeTHUX Ta
Ge3nepepBHUX BMMNagKOBUX
BEJTNYMH, YMCNOBI
XapakTepucTukn  posnoginy, Ix
iHTerpanbHi OLLiHKW; OCHOBHi
pO3paxyHKOBI MeToau aHanisy
HaginHocTi AT;

— OCHOBHI eKkcrnepumMmeHTanbHi
MeToAn aHanidy HagiHoCTI Ta
xuyyocTi AT, OCHOBHI npouecw,

3anac

Lo MatoTb Micue npu
yLWKOMKeHHAX AT Ta ix Hacnigku.
KomnemernmmHocmi, SAKi
Habyearombcsi:
3azanbHi komnemenumHocmi (3K):
3K 03. HaBu4kn BUKOPUCTaHHSA
iHbopMaLinHNX [ KOMYHIKaLinHUX
TEXHOSOTIN.
3K 04. 3paTHicTb NpoOBeLEHHS
AOCHNiIKEeHb Ha BiANOBIAHOMY PiBHI.
3K 07. 3paTHicTb npautoBaTu
aBTOHOMHO.
3K 08. 3patHictb npauoBatm B

KOMaHAI.

3K 09. 3pgaTHicTb go abcTpakTHoro
MUCIEHHS, aHani3y Ta CMHTEe3y.

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

CK 02. 3paTHicTb aHanidyBaTn 06’ekTn
aBiauiHOro TpaHCMopTy Ta IX CKMajosi,
BU3HA4YaTM BUMOMM O IX KOHCTPYKUl,
napameTpiB Ta XapakTePUCTUK.

CKO06. 3paTHicTb po3pobnatn 3
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objects of aviation transport, its systems
and separate components accounting safe
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.

ypaxyBaHHSIM 6esneyvHmx yMOB
BUKOPUCTAHHSA,  MIUHICHUX, €CTETUYHUX,
€ProHOMIYHMX | EKOHOMIYHMX napamMmeTpiB
TEXHIYHI 3aBAaHHS | TEexHiYHi ymMOBM Ha
NPOEKTYBaHHS o0’ekTiB aBiauinHoro
TpaHCNoOpTy, WNOro CUCTEM Ta OKPEMUX

eneMeHTIB; cKnagaTu nraHn pPo3MilleHHS
yCTaTKyBaHHS, TEXHIYHOrO OCHAaLleHHs Ta
opraHisauii pobounx micub, po3paxoByBaTu
3aBaHTaXXEHHS YCTaTKyBaHHS Ta MOKa3HMKK
AKOCTI NPOaYKLUiT.

CK 13. 3paTHiCcTb aHanisysatu
TEXHIKO-eKOHOMIYHI ~ Ta  eKkcrnryaTtauinHi
NOKa3HUKMN ob’ekTiB aBiauinHoro
TpaHCNopTy, IX CUCTEM Ta enemMeHTiB 3

METOI BUSABMNEHHS Ta YCYHEHHS HEraTUBHUX
UMHHMKIB Ta MNigBULLEHHS €MdEKTUBHOCTI
BUPOBHMYOro npoLecy.

CK 16. 30aTHicTb BpaxoByBaTu
METEOPONOrivHi, KniMaTUYHi, CENCMIYHI Ta
iHWIi NpUMPOAHI dpakTopu NpU NPOEKTYBaHHI,
eKkcnnyaTauii, TexHiMHOMYy 06CnyroByBaHHi

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 Cy4acHi
iHdbopMaUinHI TeXHOonoril, TEXHIYHY

nitepatypy, 6asn gaHux, iHWI pecypcu Ta
Cy4acHi nporpamMHi 3acobu a5s po3B’a3aHHSA

criewianisaoBaHnx CKNagHux 3agad
aBiauiHOro TpaHCcnopTy.

PH 05 HoTpnmyBaTuca HOPM
CninkyBaHHA Yy npodecinHin B3aemodii 3
Kofieramu, KepiBHULTBOM, e(PEeKTUBHO
npauroBaTh y KOMaHAi.

PH 11  Ananizyatm nobygoBy i
dyHKUiOHYBaHHA  0O’ekTiB  asiauiiHOro
TpaHCnopTy, X  CUCTEM, €rNeMEeHTIB,
dakTtopn, WO BAAMBAKTb  HA  IXHI

XapakTEPUCTUKN Ta napameTpu.

PH 15 3HaTtu ocobnuBoCcTi Ta BMITU
PO3pO0NATN TEXHIYHI 3aBAAHHA | TEXHIYHI
YMOBMU Ha NPOEeKTYBaHHSA o0’ekTiB
aBiauiiHOro TpaHCNopTy, MOro cuctem Ta
OKpPEMWUX EeNIEMEHTIB; CcKnagaTu nnaHu
PO3MILLEHHA  YCTaTKyBaHHS, TEeXHI4YHOro
OCHALLEHHA Ta opraHisauil poboynx Micub,
po3paxoByBaTu 3aBaHTaXXEHHS
yCTaTKyBaHHS NMOKa3HMKN  SIKOCTI

NPoAyKLUil.

Ta

S:\Rab_Prog\2021_2022\L{lykanos\PII B 272 Principles_ Of Aerospace Engineering Reliability .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
States of Technical Object. Categories of TexHiyHOro

Unusual Flight Situations. Categories of ponboTHUX

definitions
Concepts of  Reliability,
and Probability of Survival.

PH 26
AOKyMeHTauio

AHanisyBaTu
Ta 3BITHICTb

TEXHIYHY
3a

BCTaHOBMEHUMU hopmamu.
CTyneHT mae 3Hamu:

OCHOBHI TEPMIHW Ta BU3HAYEHHS
HaginHocTi Ta XuBydocTi AT;
KiNIbKICHI MOKa3HMKW HaAiNHOCTI,
Gesnekn Ta xkuBydocTi  JIA;
B3aEMO3B’A30K e(eKTUBHOCTI,
HaOiNHOCTI, XUBYYOCTI Ta
BapTocTi J1A;

30BHILWWHI  NPUYKHM  aBiauiMHNX
noagin  (HecnpusaTnNMBi  BNNUBWU
HaBKONULUHBOIrO CepeaoBuLLa);
BHYTPILWHI  NPUYNHX  aBiauinHUX
noain («noacbkin  daktop» Ta
Bigmosu AT);

3aKOHM po3Moainy ANCKPETHUX Ta
0e3nepepBHUX BMMNaaKOBUX
BEJTNYMH, YNCIoBi
XapakTepucTukn  posnoginy, Ix
iHTerpanbHi OLLiHKU; OCHOBHI
pPO3paxyHKOBi MeToan  aHanisy
HaginHocTi AT;

OCHOBHI eKkcrnepuMeHTarnbHi
MeToaAM aHanisy HagiHocTi Ta
xuydocTi AT, OCHOBHI npouecw,
Lo MaloTb Micue npu
ywikomkeHHax AT Ta ix Hacnigku.

CTyneHT mae emimu:

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

lpepekeizumu:
Kopekeizumu:.

— BuLWa

mMaTemMaTumka (Teopis

iIMOBIpPHOCTI);
— KOHCTPYKLUIS aBiauiiHOI TEXHIKN.

3. Mporpama HaB4YanbHOI

AUNCLUNIIHN

Moaynb 1.
Tema 1. OCHOBHI NOHATTA Ta

OcHoBHi
XWBYYOCTI

BU3HA4YeHHA

MOHATTSA HaOiNHOCTI,
Ta BUXXMBAHOCTI. CraH
ob’ekty. Tunu ocobnueux

cutyauyin.  Tunu  asiauinHMX
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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
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.
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noain.
KinbkicHI  MOKas3HWKM  HaAINHOCTI,
Gesnekn Ta xmBy4ocTi JIA. B3aemosB’si3ok

eEeKTUBHOCTI, HaAiNHOCTI, XWBYYOCTi Ta
Baptocti JIA. O6nacTti 3acTocyBaHHS
OTPUMAHUX 3HaHb.

Moaynb 2.

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

HECNpPUATAMBI  BMAMBM  HABKOJSIULLHBLOIO
cepenosuua. YcknagHeHHs
MeTeopONoriYHnX YMOB: nigBuLLleHa

aTMoccepHa TypOyneHTHICTb, 3nefeHiHHS,
HU3bKi TemnepaTypu 30BHILLHLOIO MOBITPA,
rpag, GnmckaBku, BUCOKI TemnepaTtypu Ta
BOJIONCTb 30BHILLUHBOrO NOBITPS, XMApPHICTb,
TYMaH, CUNbHUI 0L, YK CHIir. Hecnpnatnusi
KniMaTu4Hi Ta npupoaHi YMOBU: KOpo3id
MeTanis, nun, noTpanssitHHA CTOPOHHIX
npegMeTiB 40 NoBiTpsA3abupaya, AeCTpyKUis
MaTepianis. bionoriyHi dakTopu: Komaxm,
nrasyHn Ta TrpuU3yHW, MIKpoopraHiamm Ta
nniceHesi rpnbkn. JiTKHEHHS 3 HA3eMHUMU
Ta niTailoummm ob’ektamu, o0cobnMBO i3
nraxamn. YLWKODKEHHS, WO CIpUYMHSE
BaHTaX, LO nepeBo3nTbCA. HesakoHHI
BTPYYaHHSA Ta iHLWI YMHHUKMN.

Tema 3. BHYTpiLHI NpUYnHM

aBiauinHnx nogin

«Jlrogcekin - cbakTop»:
dhakTopwu; €ProHOMiYHi
NMCUXONOriYHi  dpakTopu;  B3aeEMogis B
eKinaxi; Ncmnxodi3ioNnorivHi dhakTopw;
couianbHi  dakTtopu. Pospobka 3axoais
3agna  3anobiraHHsa Al cnpuYMHEHUX
«JTOACBLKNUM DaKTOPOMY.

BigpmoBn AT (aBuryHn, CUIOBI
efleMeHTU KOHCTPYKLiT, cuCTeMa KepyBaHHS,
nanuBHa cucTtema, rigpocuctemMa, iHLWi
cucTemn).

AunckpeTHi BuNagkoBi BenuYMHU Ta
BiporigHoCcTi  iIX  posnoginy.  Ywucnosi
XapaKTEPUCTUKN  OUCKPETHUX BUMNAOKOBMX

npodecinHi
dhakTopw;

BENNYUH. BesnepepsHi BUNAAKOBI
BENMUYMHKU Ta QOyHKUi TX po3noginy. 3akoHu
po3noginy  6GesnepepBHMX  BUNAAKOBMUX
BEJTUYMH. Yucnosi XapaKkTepucTUKu
po3noginy  6e3nepepBHMX  BUNAAKOBMX
BennumH. OCHOBHI BRacTMBOCTI MOKa3HWKIB
0e3BiAMOBHOCTI.

Moaynsb 3.
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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. 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.

Tema 4. MeToaun 3abe3neyeHHA

HaAiNHOCTI Ta XXMBY4YOCTi NnaHepa

MeTogmn 3abe3nevyeHHss HaQiIMHOCTI Ta
BWKMBAHOCTI Ha  eTani  (pOpMyBaHHSA
BUrNAQy nitaka. Bubip aepognHamiyHol
cxemun. Bu3HayeHHs KinNbKOCTi OBUryHIiB Ta
X PO3MILLEHHS.

MeToau 3abe3nedyeHHs HagiNHOCTI Ta
BMXXNBAHOCTI nnaHepy. Bubip
KOHCTPYKLINHUX MaTepianis. 3abe3neveHHs
BGe3neyHol ekcnnyaTtauii KOHCTPYKUin 3a
yMOBaMn MiLHOCTI.

Tema 5. Po3paxyHKoBi meToam
OLiHKM 6e3BiAMOBHOCTI cuMcTem Ta
J1A y uinomy Ha eTani
NPoOeKTyBaHHA

HeoOxigHi BM3HA4YeHHs Ta Teopemwu
Teopil BiporigHoOCTI.

MeTog CTpyKTYypHUX cxeM. [iarpamu
6e3sigmoBHOI pobotn cuctemn (OBPC) i3

nocnigoBHUM  MOEAHAHHAM  €NleMEHTIB.
OBPC 3i napanenbHUM  NOEAHAHHAM
enemeHTiB. [lybnoBaHHA Ta pe3epByBaHHS.
OJBPC i3 kombGiHOBaHMM  nNoegHaHHAM
ernemeHTiB. BpaxyBaHHA  pi3HOMaHITHUX
BMAiB BigMOB.

MeTtog noriyHMX cxem. 3aKkoHu

anrebpw norikn. MeTog noriyHMx cxem ans
MOBHOI rPYNU HECYMICHUX NOAiN.

4. CTpyKTypa HaBYasribHOI AUCLMUNIIHN

KinbkicTb roanH
HasBu 3micToBUX MOayNiB | TEM Ycboro Y ToMy ymcni
n n nab. c.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. OCHOBHI NOHATTS Ta BU3HAYEHHS 7 3 2 — 2
MoAgynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a moaynem 1 9 3 4 — 2
Moaynb 2
Tema 2. 30BHILLHi YUHHUKM aBiaUiiHUX NOAin 11 4 — — 7
Tel\/le 3. BHyTpILWHI npuynHM asiauinHnX 14 . o 7
noain
MoAynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a mogynem 2 27 11 2 — 14
Moaynb 3
Tema 4. MeTpnm 3abe3neyeHHss HagiNHOCTI 15 3 4 . 3
Ta XMBYYOCTi NnaHepa
Tema 5. MeTpnM 3abeanevyeHHss HaginHOCTI 23 5 4 6 3
Ta XUBYYOCTi CUCTEMMU KEPYBAHHS
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KinbKkicTb rogunH

Hassu 3amicToBMX MOAYNIB | TEM YChoro Y TOMy 4ncni
n n nab. C.p.
Tema 6. MeTpnM 3a6ev3nequHﬂ HagiINHOCTI 24 4 6 8
Ta XMBYYOCTi CUINOBUN YCTAHOBKM
Tema 7. Po3paxyHKoBi MeTOau OLiHKK
6esBigmoBHOCTI cuctem Ta J1A y winomy Ha 22 4 10 — 8
eTani NPOeKTyBaHHSA
Tema 8. EkcnepumeHTanbHi meToam
AocnigkeHHa npobnem HaginHocTi Ta 10 — 2 — 8
XUBYYOCTI
MoaynbHUN KOHTPOSTb 2 — 2 — —
Pa3om 3a mogynem 3 84 18 26 — 40
Ycboro rogvH 120 32 32 — 56
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 o . 13
accidents
The_me 3. Internal reasons of aviation 20 " o . 13
accidents
Writing module 2 2 — — —
Total for Module 2 39 13 — — 26
Module 3
Theme 4. Airframe reliability and survivability
o 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 | 120 2 | 32 | — | 96

5. Temu ceMiHapCbKUX 3aHATb
HeMae

5. Seminar Classes Themes

absent
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6. TeMu NpakTUYHUX 3aHATb

Ne KinbkicTb
HasBa Temu
3/n rogvH
1 MoHATTA 6e3nekn NonbOTIB, HAAIMHOCTI Ta XXMBYYOCTi aBialifiHOI 5
TEXHIKU
2 AHani3 BNAMBY YWKOAXKEHb Kpuna nitaka Ha 6e3neky nonboTty 5
niTaka
3 AHania BMAMBY YLIKOLKEHb CUCTEMW KepyBaHHA Ha ©Oesneky 5
nonboTy NiTaka
4 JocnimkeHHa BANMBY 3MiHM BUCOTU MOMbOTY Ha BWXKMBAHICTb 5
niTaka npu NonboTi B TYypOYyNeHTHI atmocdepi
5 HocnigpKkeHHa BNAMBY 3MiHW NMUTOMOIO HaBaHTaXXEHHS Ha KpuIio
(MONbOTHOT MacKu) Ha BWXKMBAHICTbL JliTaka Mpyv MNONbLOTI B 2
TYpOyneHTHI aTtmocdepi
6 MpoBeaeHHs MO4YNbHOrO 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. Temu nabopaTopHMX 3aHATb
Hemae
7. Laboratory Classes Themes
absent
8. CamocrTinHa poboTa
Ne KinbkicTtb
Hassa Temu
3/n roguH
1 CaMOCTiiHe BMBYEHHS TEM 54
Pasom 54
8. Independent Work
Nos Theme Hours
1 Independent themes studding 54
Total 54
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9. lHauBiayanbHi 3aBAaHHA
Hemae

9. Individual Task
absent

10. MeToau HaB4YaHHA

CnoBecHi (nosicHeHHsA Ta 6Geciga), HaouHi (iNOCTpyBaHHA Ta OEMOHCTPYBaHHSA) Ta
NPaKTUYHI (MPaKTUYHI poboTH).

10. Educational Methods

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

11. MeTOoAu KOHTPOJIIO

KOHTpOnb MNPUCYTHOCTI Ha 3aHATTAX. |HAMBIgyanbHe 34aBaHHA NPaKTUYHUX POGIT,
mMoayniB. 3anik.

11. Inspection Methods

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

12. KpuTtepii oliHOBaHHA Ta po3noain 6ani., AKi OTPUMYIOTb CTYAEHTU

12.1. Poanogin 6ani., siki OTPMMYOTb CTYAEHTU (KiNbKICHI KpUTEPIl OLIHIOBAHHS)
CknapgoBi HaB4YanbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTn 3aBOaHHS 3aBiaHb KinbKicTb 6anis
Moaynsb 1
B1KOHaHHS 0...10 1 0...10
nabopaTtopHoi poboTK
MoayrnbHUN KOHTPOIb 0...20 1 0...20
Moaynob 2
MogynbHWI KOHTPONb | 0...15 | 1 | 0...15
Moaynb 3
BukoOHaHHS | 3axucT 0...10 4 0...40
nabopaTopHux pobit
MoaynbHUN KOHTPOSTb 0...15 1 0...15
Ycboro 3a cemecTp 0...100

CemecTpoBuI KOHTPOMb (3arnik) NnpoBoAUTLCA y pasi BigMOBWM CTygeHTa Big Ganis
NMOTOYHOrO TECTyBaHHS Ta 3a HaABHOCTI gonycky no 3aniky. [lig 4ac cknagaHHA
CEMeCTPOBOro 3asiky CTyAeHT Mae MOXIMBICTb oTpuMaTn makcumym 100 Banis.

bineT ona 3aniky cknagaetbCa 3 ABOX TEOPETUYHUX NUTaHb. leplle nutaHHA gae
MOXNuBICTb oTpumatu go 40 6anie; gpyre — o 60 (cyma — 100 6anis).

12.2. AKiCHI KpuTepil OLiHIOBaAHHSA
HeobxigHun obcar 3HaHb ANst OAep)KaHHS MO3UTUBHOI OLLiHKMU:

OCHOBHI TepMiHW Ta BW3HAYeHHA HagiMHOCTI Ta XuBy4yocTi AT; KifbKiCHI
MOKa3HWKN HaQiMHOCTI, 6e3nekn Ta xumBy4docTi J1A; B3aeMO3B’s130K eheKTUBHOCTI,
HaOiNHOCTI, XXUBYyYoCTi Ta BapToCTi J1A;

30BHILUHI MPUYUHW aBiauilHUX MNOAIN (HEeCNPUATAMBI BMAMMBM HABKOSIMLUHBOIO
cepenosuLla);

BHYTPILLHI NpUYMHM aBiauinHnx nogin («noackkin oaktop» Ta Bigmosu AT);
3aKOHM PO3Noainy AUCKpeTHUX Ta 6e3nepepBHNX BUNAAKOBUX BEMNYMH, YNCHOBI
XapakTepuCTUKN po3noainy, IX IiHTerpanbHi OUiHKW; OCHOBHI pPO3paxyHKOBI
MeToau aHanidy HaginHocTi AT,
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— OCHOBHI eKcrnepuMeHTanbHi MeToau aHanisy HagiMHoCTi Ta XuBydocTi AT,
OCHOBHI npoLecw, Wo MakTb Micue npu ywKomkeHHAX AT Ta IX Hacnigku.

HeobxigHum obcar BMiHb Ans ogepXaHHA NO3UTUBHOT OLLIHKN:
— SAKICHO aHanisyBaTu HafiMHICTb Ta XMUBYYICTb eflieMeHTIB nnaHepa ta cucrem AT
y uinomy;
— pospaxyBaTM  NapameTpu  HaLIMHOCTI  cucTeMW  ONA  Pi3HOMaHITHUX
dYHKLUiOHaNbHMX 3B’A3KIiB €fleMEHTIB CUCTEMM.

12.3 Kputepii ouiHoBaHHS poboTK CTygeHTa NPOTAroM CEMECTPY

3aposinbHo (60-74). NpogemMoHcTpyBaTU MiHIMYM 3HaHb Ta yMiHb. BukoHatn Ta
3axmcTUTK yci nabopatopHi poboTn. 3HaTK KiNbKICHI KpUTEPIi OLiHIOBaHHA HaginHOCTI AT.

Ho6pe (75-89). [lNpogemoHCTpyBaTU TBEpAi 3HAHHA Ta YMiHHA. BukoHaTn Ta
3axmMcTuTh yci nabopatopHi pobotn B 06yMOBMEHUN BUKNagadYem CTPOK. 3HATU 3aKOHU
po3noainy ANCKPeTHUX Ta 6e3nepepBHUX BUNAOKOBUX BEMUYUH, YUCIIOBI XapakTepUCTUKN
po3noginy, ix iHTerpanbHi OUiHK1, OCHOBHI pO3paxyHKOBI MeToau aHanidy HagiHocTi AT.

BiamiHHO (90-100). MoBHO 3HaTM OCHOBHIN Ta Ao4aTKOBMK Martepian. 3HaTu yci
Temn. Bes3noMurkoBo BMKOHATU Ta 3axUCTUTK YyCi nabopaTopHi pobotn B 06yMOBNeHUN
BMKNagayeM CTPOK 3 AOKNagHMM OOrpyHTYBaHHAM pilleHb Ta 3axoAiB, siki 3anponoHOBaHO
y poboTax. 3HaTn 3aKoHM pPo3noainy AUCKPeTHUX Ta 6eanepepBHUX BUNALKOBUX BESTUYUH,
YMCIIOBI XapaKTepuUCTUKM po3noainy, IX iHTerpanbHi ouiHkM. BMiTM 3acTtocoByBaTu
pO3paxyHKOBi MeToau aHanidy HaginHocTi AT.

LLikana ouiHOBaHHA: 6anbHa i TpagulinHa

. OuiHka 3a TpaguLiNHO LLKarow
Cyma bGanis ) ) _
lcnuT, andepeHuinosaHnin 3anik 3anik
90 - 100 BiamiHHO
75 -89 Ho6pe 3apaxoBaHo
60— 74 3a00BiNbHO
01-59 HesagoBinbHO 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
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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:

— 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

10.1.100.3\Super share\KoHcnekTtbl\Tsukanov Aircraft Power Plant\.
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