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1. Onuc HaBYanbHOI AUCLUUNIIIHN

["any3b 3HaHb, XapaktepucTtuka
HanmeHyBaHHS cneyjianbHICTb, OCBITHA | HaBYarnbHOI AUCLUNMIHN
NOKa3HMKIB nporpama, piBeHb (oeHHa dopma
BULLIOI OCBITU HaBYaHHS)
Fany3b 3HaHb
KinbkicTb kpeautis — 4 13 «MexaHiyHa Bubipkosa
— . iHXXeHepiay ——
Kinbkicte mogynis — 3 (NP | HaFMEHyBaHHS]) HaB4yanbHuM pik
KinbkicTb 3MicTOBUX
MoayniB — CneuianbHicTb 2024/2025
lHamnBioyansHe 134 «AsiauinHa Ta c
3aBOaHHS HeMae paKeTHO-KOCMiYHa emectp
3aranbHa KinbKicTb TEXHika» 3-1
roauH — 64/120 (oA Treiveryeanz) Nekuii *
OcBiTHbO-HayKoBa 32 roa. —
nporpama MpakTu4Hi
KinbKiCTb TUXKHEBUX «[MpoeKTyBaHHA, 32 rog. —
rOOVH ANst AEHHOT BUPOBHULITBO Ta NabopaTtopHi
bopmun HaBYaHHS: cepTudikaLlia aBiaLliiHoOl —
ayauTOpHUX — 4 TEXHIKNY CamocTintHa poboTa

(HariMeHyBaHHs) 56 rog.

caMocCTinHoI poboTn
Bua KoHTpono

cTygeHTa — 3,5

PiBeHb BMLLOI OCBiTHU: B
MOAYNbHUIA KOHTPOSb,

icnuTt

apyrun (MarictepcbKin)

CniBBIiAHOLIEHHST KINbKOCTI rOAMH ayaAUTOPHMX 3aHATb OO CaMOCTINHOI poboTu
CTaHOBUTL: 64/56.

* AyOUTOpHE HaBaHTaXXeHHA Moxe ByTn 3ameHweHe abo 36inbleHe Ha OAHYy roguHy B
3anexHoCTi Bif po3knagy 3aHsATb.



1. Course Description

Indicators

Field of knowledge,
specialty, education

program, higher
education level

Course characteristics
(full-time tuition)

Number of credits — 4

Field of knowledge

Number of modules —
3

Number of substantial
modules —

Individual task absent

Total number of
hours — 64/120

Number of hours per
week for full-time
tuition:

auditorium — 4
student’s independent
work — 3.5

13 Mechanical

Optional

Manufacturing and

Engineering
(code and name) Academic year:
Specialty
134 Aviation and 2024/2025
Aerospace Semester
Technologies 3-th
(code and name) Lectu res *
Educational-scientific 32 h.ours .
program Pgazcrtllces
Designing, ours

Laboratory classes *

Certification of Aviation

Independent work

Technique

(name)

56 hours

Inspection

Higher education
level:

Second (Master)

Module checking,
Exam

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.




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
efficiency, 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);

— 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,
problemsnpobnemu.

Skills of information
communication technology utilization.

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

Ability to communicate with foreign
language in professional activity.

state and solve

and

2. MeTa Ta 3aBAaHHA HaBYanbHOI
AUNCUNNNiHN
Meta BMBYEeHHA — Oatu
TEOPETUYHMX 3HaHb | BMiHb B ranyasi
3abe3neyeHHsi, BU3HAYEHHS | KOHTPOSO
eEeKTUBHOCTI, HaAiNHOCTI Ta >KMBYYOCTI
aBiauinHoi TexHiku (AT).

3aBaaHHA — aTu 3HaHHS Npo:

— OCHOBHiI TEpMiHM Ta BU3HAYEHHS
HaginHocTi Ta kuByyocTti AT,
KiNIbKICHI MOKa3HMKW HaAiNHOCTI,
OGesnekn Ta kumBydocTi  JIA;
B3aEMO3B’SA30K e(deKTUBHOCTI,
HaAiNHOCTI, XUBYYOCTI Ta
BapToCTi J1A;

— 3O0BHIWHI OpPUYMHM  aBiauiHNX
noain  (HecnpusaTNMBI BB
HaBKOSMULLUHBLOrO cepeaoBuLL);

— BHYTPIWHI MNPUYNHK  aBiauiHKX
noain («oacbkin  gakTop» Ta
BigmoBu AT);

— MeToam 3abeaneyeHHd
HaAiMHOCTI Ta XWBYYOCTI NnaHepy
Ta cuctem AT;

— 3aKOHW pOo3MnoAiny OUCKPEeTHUX Ta

3anac

Ge3nepepBHMX BMMNAOKOBUX
BEJINYMH, 4YMCIoBI
XapakTepucTuks  posnoginy, 1ix
iHTerparnbHi OLLiHKM; OCHOBHI
pPO3paxyHKoBi MeToan  aHarnisy
HaginHocTi AT;

— OCHOBHI eKcrepvMeHTarnbHi

MeToOM aHanidy HajiHocTi Ta
xunBy4docTi AT, OCHOBHI npouecw,

Lo MatoTb micue npuv
ywikomkeHHAX AT Ta ix Hacnigku.
KomnemeHnmm+ocmi, SAKi
Habyearombcs:

3azanbHi komnemenmuocmi (3K):

30aTHICTb BUSIBIIATU HAYKOBY CYTHICTb
Ta BupiwyBaTn npobrnemu y nNpoeCinHin
chepi, 3HaxoanTU agekBaTHi LWNAXWU LWOO0
X pO3B’A3aHHA.

3paTHiCcTb o abCTpaKTHOro
MWUCMEHHS, aHanidy i cuHTesy Yy xogi
NPOEKTYBaHHSA IiTakiB i BEPTONbOTIB.

BMiHHA  BuaBnNaATW,  cTaButM  Ta
BMpiLLYBaTK Nnpobnemu.

HaBunuku BUKOPUCTaHHSA
iHbopMaLiHNX i KOMYHiKaLinHNX
TEXHONOorIN.

3paTHiCcTb Jo noganbLUoro

aBTOHOMHOIO Ta CaMOCTIMHOIro HaBYaHHS Ha
OCHOBI HOBITHIX HayKOBO-TEXHIYHNX
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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.

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);

— Airframe and
reliability and
provision methods;

A/C  systems

survivability

[OCATHEHb.

30aTHICTb  CNiflkyBaTUCA  iHO3EMHO
MOBOIO B NPOMECINHIN QisANbHOCTI.

®Paxoei KoMriemeHmMHocmi
cneyianbHocmi (PK):

3p0aTHiCTb  3acTocoByBaTW  CydacHi
MeToan  OOCHiMKEeHHdA, ouiHoBatTM 1
npeacraBnNAT™M  pe3ynbTaTu  BUKOHAHOI
poboTu.

3HaHHA | BMIHHS BWKOPUCTOBYBAaTU

OOCATHEHHSI HAYKWN | TEXHIKM B NPOdECinHin
AiSsNbHOCTI.

3paTHicTb rOTOBUTU ornaan,
nybnikauii 3a pesynbTaTamMm BUKOHAHMUX
JocnigXeHb.

3paTtHicTb  3acTtocyBaHHA  6a30BuMX
3HaHb B ranysi martematukm  ans
MaTEMaTMYHOrO  MOAEMOBaHHA  ABWLLL |

oB’ekTiB Yy nNpodecinHin  AisanbHOCTI
chneujanbHiICTIO.

OuikyeaHi pe3ysibmamu Hae4YaHHS
(PH):

3acrtocoByBaTtu CydacHi MeToau
AOCHNIDKEHHS, OUiHIOBaATU W NpeacTaBnaTu
pesynbTaTt¥ BUKOHaHOI poboTu.

BoockoHantoBaTtu npodecinHy
OISANbHICTb, MEeTOoO0s10rit0 NPUAHATTA
pilleHb i po3pobOoK y HAaNPAMKY MigBULLIEHHS
Oeaneku aBialiii.

BukopucTtoByBaTn AOCATHEHHSA HaYKU i
TEXHIKM B NPOMECINHIN OiINbHOCTI.

FotyBatn ornagu, nyo6nikauii
pes3ynbTatamn BUKOHAHUX AOCiAXEHb.

3actocyBaTn 6a30Bi 3HaHHA B ranya3i
MaTemaTUKn ans MaTeMaTU4YHOro
MOAEntoBaHHA  saBuW, | oB’ekTiB Y
NPodEeCiNHIN OiaNbHOCTI 3a cnewuianbHICTH.

CTyneHT mae 3Hamu:

— OCHOBHi TEPMiHN Ta BM3HAYEHHS
HagiHOCTI  Ta XwuBydyocTi AT;
KiNbKICHI MOKa3HMKW HaAiNHOCTI,
Gesnekn Ta xkuBydocTi  JIA;
B3aEMO3B’A30K edEeKTUBHOCTI,
HaOiNHOCTI, XUBYYOCTI Ta
BapTocCTi J1A;

— 3O0BHIWHI NpUYNHM  aBiauiHNX
nogin  (HecnpuATNUBI  BNNUBWK
HaBKONULLIHBOrO cepeaoBuLLA);

— BHYTPIWHI NPUYUHK  aBiauiHKUX
noain («noacbkin  daktop» Ta
Bigmosu AT);

— MeToam 3abea3neyvyeHHs
HaOINHOCTI Ta XXMBYYOCTI NnaHepy
Ta cuctem 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.

Student 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.

Prerequisites:

Corequisites:

— 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.

The knowledge, which has got during
this course studying, is applied during
making master’s diploma project.

3. Course Work Program

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

— 3aKOHW PO3MOAiNy AWNCKPETHUX Ta

6e3nepepBHMX BMMNAOKOBUX
BEJINYMH, 4YMCIoBI
XapakTepucTuks  posnoginy, 1ix
iHTerparnbHi OLLiHKM; OCHOBHI
pPO3paxyHKOBi MeToan aHarnisy
HaginHocTi AT;

— OCHOBHI eKcrepvMeHTarnbHi

MeToOM aHanidy HagiHocTi Ta

xuBy4docTi AT, OCHOBHI npouecw,

Lo MatoTb micue npu

ywikomkeHHaxX AT Ta ix Hacnigku.
CTyneHT mae emimu:

— SKICHO aHanidyBaTu HadinHICTb Ta
XUBYYICTb efneMeHTIB nraHepa Ta
cuctem AT y uinomy;

— 3anponoHoByBaTU OinbLu
JOCKOHani KOHCTPYKTUBHI
pilLEHHA ONSA enleMeHTIB nnaHepa
Ta cuctem AT 3 TOYkM 30py
HagiNHOCTI, 6e3nekn Ta X1BY4oCTI

AT;
— po3paxyBaTu napameTpu
HaOiNHOCTI cucTemm ans

PIBHOMAHITHUX  (PYHKLiOHANbHUX
3B’A3KiB €f1leMEHTIB CUCTEMMN.

lpepekeizumu:

Kopekegizumu:

— BULLA MaTemaTuka
iIMOBIpPHOCTI);

— ByniBenbHa MexaHika;

— 3aranbHa oynoBa
paKkeTHOI Ta KOCMIYHOT TEXHIKM;

— MPOEKTYBAHHA CUMOBUX YCTAHOBOK
aBiaLiHOT TEXHIKW;

—cuctemmn Ta obnagHaHHA aBiauiiHOl
TEXHIKW;

— KOHCTPYIOBaHHS
aBiaLliHOT TEXHIKN.

3HaHHA, WO OTpuUMYyKTbCA nNig 4ac
BMBYEHHA uiei ONCUUNIiHK,
BUKOPUCTAOTbCA  Mig  4Yac  BUKOHAHHSA
AUNSTIOMHOrO NPOEKTY MaricTpa.

(Teopis

aBialinHo-

efneMeHTiB

3. Mporpama HaB4YanbHOI
aANcumnniHn
Moaynsb 1.
Tema 1. OCHOBHI NOHATTA Ta
BU3HA4YE€HHA
OcCHOBHi NOHATTA HadiINHOCTI,
XWBYYOCTI Ta BUXMBAHOCTI. CraH
TEXHiYHOro ob6’ekTy. Tunn  ocobnusux
NONbLOTHUX cUTyauin. Twunn  asiauivHUX
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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 Factory: 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

noain.
KinbKiCHi  MOKas3HWKW  HaAiWHOCTI,
Gesnekn Ta xumBy4ocTi JIA. B3aemosB’sizok

edeKTUBHOCTI, HaAiNHOCTI, XWBYYOCTi Ta
Baptocti JIA. O6nacti 3acTocyBaHHS
OTPMMaHUX 3HaHb.

Moaynsb 2.

Tema 2. 30BHiLUHi NPUYNHKN
aBiauliMHMX noAaiuv
30BHIiLWWHI YMHHUKM aBiauiNnHUX MNOAIN:

HECnpUATAMBI  BMAMBMA  HABKOJIMLIHBLOIO
cepenosuLLa. YcknagHeHHs
METEOPONOrivYHNX YMOB: nigBuULLEHAa

aTMocepHa TYpOYNEeHTHICTb, 3MeAeHiHHS,
HU3bKi TemnepaTypu 30BHILLHLOrO MOBITPA,
rpag, GnmckaBku, BUCOKI TemnepaTtypu Ta
BOSOriCTb 30BHILLWHLOrO MOBITPA, XMapHICTb,
TYMaH, CUIbHUI 0L, YK CHIir. Hecnpnatnusi
KniMaTtu4Hi Ta npupoaHi YMOBU: KOpo3id
MeTanis, nun, noTpansis iHHA CTOPOHHIX
npegMeTiB 4O NoBiTpA3abupaya, 4ecTpyKuis
Matepianis. bionoriyHi dakTopu: Komaxm,
nrasyHu Ta TrPU3YHKU, MIKpoopraHiamm Ta
nniceHeBi rpnbkn. 3iTKHEHHS 3 HA3EeMHUMMU
Ta nitaloyMummn ob’ektamu, 0CcobnMBO i3
nTaxamn. YLWKOMKEHHA, WO CNpUYNHSE
BaHTaX, LWO nepeBo3nTbCA. He3akoHHI
BTPYYaHHSA Ta iHLWi YNHHUKW.

Tema 3. BHYTpilWIHi NpUYNHU

aBiauinHMX noaiun

«Jlrogcekin - cbakTop»:
dhakTopw; €ProHOMiYHi
NCUXonoriyHi  dakTopu; B3aemogia B
eKinaxi; NCcMxoi3ioNorivHi dakTopwu;
couianbHi  daktopu. Pospobka 3axogis
3agna  3anobiraHHa Al cnpuYMHEHnX
«JIOACBKNUM (PaKTOPOM».

BigpmoBn AT (ABUryHN, CUIOBI
efleMeHTM KOHCTPYKLiT, cucteMa KepyBaHHS,
nanMBHa cuctema, rigpocucremMa, iHLWi
cucTemn).

[vcKpeTHi BUNagKoBi BenNUUUHKM Ta
BiporigHocTi D4 po3nogainy. Yucnosi
XapaKTEPUCTUKN  OUCKPETHMUX BUNAOAKOBUX

NpoMeCinHi
drakTopwy;

BEJTUYMH. BeanepepBHi BUMNAOKOBI
BENUYNHKN Ta PYHKLUii TX po3noginy. 3akoHu
posnoginy  6e3nepepBHUX  BMNALKOBUX
BENNYMH. Yucnosi XapaKkTepUCTUKN
posnoginy  6e3nepepBHUX  BMNALKOBUX
BennynH. OCHOBHIi BNMacTMBOCTI MOKa3HUKIB
©e3BiAMOBHOCTI.

Moaynsb 3.

Tema 4. MeToaun 3abe3nevyeHHsA
10



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
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.

HagiMHOCTI Ta XXMBYYOCTI NnaHepa

MeToamn 3abe3nevyeHHs HagiMHOCTI Ta
BWXKMBAHOCTI Ha  eTani  dopMyBaHHA
BUrNAgQy nitaka. Bubip aepoguHamiyHol
cxemn. BusHayeHHSA KiNbKOCTI OBUryHIB Ta
X PO3MILLIEHHS.

MeToau 3abe3neyvyeHHs HaQIMHOCTI Ta
BUXKMBAHOCTI nnaHepy. Bubip
KOHCTPYKLiNHUX MaTepianis. 3abe3nevyeHHs
Ge3neyHol ekcnnyaTauil KOHCTPyKUih 3a
yMOBaMW MiLHOCTI.

Tema 5. MeToaun 3abe3nevyeHHs
HaAiMHOCTI Ta XXMBY4YOCTi CUCTEMMU
KepyBaHHA

OcobnueBocTi cuctemn KepyBaHHSA

JTA, wo BnnmMBawOTb HA 1i HAAIMHICTL Ta
XuBydicTb. MeToaun niaBULLIEHHS HAIMHOCTI

Ta XUBYYOCTI XXOPCTKOI NPOBOAKMN
KepyBaHHS. MeTtoan NiaBULLIEHHSA
HaZiMHOCTI Ta >XXMBYYOCTI FHYYKOI NPOBOAKM
KepyBaHHS. MeTtoan NiaBULLIEHHSA
HaOiINHOCTI Ta XUBYYOCTI
€NeKTPoaiCTaHUINHOI Ta  OMTOBOJIOKOHOI

NPOBOAKN KepyBaHHA. MeToan nigBuULLEHHSA
HaQIMHOCTI  Ta >KMBYYOCTI rigpasfivyHuxX
cucTem JA. MeTtoau MiaBULLEHHA
HaginHOCTI Ta  >KMBYYOCTI XOPCTKOI
OycTepHux cuctem kepyBaHHsa. MeTtoau
NiABULWEHHS  HagIMHOCTI  Ta  XXUBYYOCTI
CUCTEM  OOMOMDKHOro  KepyBaHHa  JIA.
CyyacHi HanpsiAMKM MigBULLEHHS HaAiNHOCTI
Ta XXMBYYOCTi CUCTEM KEPYBAHHS.

Tema 6. MeToau 3ab6e3neyeHHA
HaAiMHOCTI Ta XMBY4YOCTi CUNTOBUN

YCTaHOBKM

MeToau 3abe3neyvyeHHs HaQIMHOCTI Ta
XUBYYOCTI CUCTEMMU KpinSieHHA ABUryHiIB J1A.

MeToau 3abe3neyvyeHHs HaQIMHOCTI Ta
XunBy4docTi nonueHoi cuctemun J1A. Metogm
3abes3nevyeHHs HaAIMHOCTI Ta >KMBYYOCTI
nigcmctemmn 30epiraHHa nanuea. MeTtoam
3abe3nedyeHHs HafiMHOCTI Ta >KMBYYOCTI
niacmcTemMm 3anpaBrneHHs nannBoM.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XMBYYOCTI MiCUCTEMUN XKMUBIEHHSA NariMBOM.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XMBYYOCTI nigcucTteMn nepekavyBaHHA Ta
aBapinHoro  3nuBy nanuvBa. MeTtoam
3abes3neyeHHss HaQIMHOCTI Ta >XMUBYYOCTI
nigcuctemMn gpeHaxy nanveBHux Bakis.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
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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.

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

XUBYYOCTI nigcucremm
nanuea.

MeToaun 3abe3nevyeHHs HagiMHOCTI Ta
XMBYYOCTi noBiTpsasabupadis asuryHis JIA.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta

XuBy4ocTi asuryHis J1A.

BUMIPIOBaAHHS

Tema 7. Po3paxyHKOBi MmeToaun
OLuiHKM 6e3BiAMOBHOCTI cuMcTemM Ta
J1A y uinomy Ha eTani

NPoOeKTyBaHHA

HeoOxigHi BM3Ha4YeHHsT Ta Teopemwu
Teopil BiporigHoOCTI.

MeTon CTpykTypHUX cxeMm. [iarpamu
6e3sigmoBHOI pobotn cuctemn (OBPC) i3
nocnigoBHMM  MOEAHAHHAM  €NeMEHTIB.
OBPC 3i napanenbHUM  NOEgHaHHAM
enemeHTiB. [lybntoBaHHA Ta pe3epByBaHHS.
OBPC i3 kombGiHOBaHMM  NO€OHAHHAM
ernemeHTiB. BpaxyBaHHS  pPi3HOMaHITHUX
BMAiB BigMOB.

MeTtog noriyHMX cxem. 3akoHu
anrebpu norikn. MeTog noriyHmMx cxem ans
MOBHOI rPYNn HECYMICHUX NOAiN.

Tema 8. EKcnepumeHTanbHi
MeToAUN AOoCHiAXeHHA npobrnem

HagiNHOCTI Ta XXMBYYOCTi

Ponb ekcnepumeHTanbHux Agocnia-
XeHb Yy aBiauiHO-KOCMIYHIN ranysi npu
BM3HAYEHHI SK HaOiNHOCTI, TaK i XXMBYYOCTI
KOMMOHEHTIB i KOMMMEKcy B  Uifomy.
KopoTkuin cuctematnsoBaHum ornsg Yuc-
NEHHMX €eKCnepuMeHTanbHUX MeToadiB 3
aHaniaom ixHix ocobnuBocTen, 3icTaB-
NEeHHAM nepeBar i Hegonikie, obnacTti ix
pauioHanbHOro 3acTOCyBaHHS.

EkcnepvmeHTn Ha HaTypHUX 3paskax
B YMOBaXx, MakCMMaribHO HabnvmXeHux Ao
HaTypHUX YMOB eKkcnnyartauil, K Hau
AOCTOBIpHiLLe oKepeno  gaHux npo
npouecw, Wo BiabyBalTLCA NpU PyNHYBaHHI
Ta nopasli enemMeHTIB KOHCTPYKLUIT, a Takox

aHanisy edeKkTMBHOCTI  3axodiB  Wono
niaBULLEHHSA TXHBbOI HaginHoCTI Ta
XUBYYOCTi. Heponikm ekcnepuMmeHTiB Ha
HaTypHUX 3paskax i JIA B uinomy (Bucoka
BapTICTb, PU3NK ans XUTTS
eKkcrnepvMmeHTaTopis TOLWO). MeTogu
JocnigkeHHs Hacnigkis YyPaXKeHHs

erleMeHTIB KOHCTPYKLUii i BopToBMX cUCTEM
(30Kkpema, guMHaMIiKM NOMbOTY YLUKOAXKEHUX
JIA, ABUILL aeponpy>XHOCTI n
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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 civili A/C, their
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.

aBTOaEpPOnpPY>XHOCTI) Ha di3nYHNX
Mogensix, Wo agekBaTHO BigobpaxalTb
BnactmBocTi HaTypHoro JIA. OcobnusocrTi

iHdbopmaLinHoT B3aemopil OKpeMux
CKNagoBux  pobiT  npu  KOMMSEKCHOMY
BUKOHAHHI nporpamu niaBULLEHHA

HaOiMHOCTI, XXMBYYOCTi Ta edpekTuBHOCTI J1A.

Tema 9. Kputepii Ta metoam
BU3Ha4YeHHA e(peKTUBHOCTI
LUUBINbHUX NiTaNnbHMUX anaparTiB

OCHOBHi NMOJTOXXEHHSA HayKmn
KBanimeTpii. Bumorun no Kputepiis
€(EeKTUBHOCTI, WO BUKOPUCTOBYIOTLCA AN
umBinbHUX J1A, X knacudikauis. EBontouis

Kputepiis e(PeKTUBHOCTI, KOMMSEKCHI
Kputepii €(EKTUBHOCTI. Kputepii
onTUMI3aUil XapakTepuUCTUK niTaka npu
dopMyBaHHi MOro 3aranbHOro BUIISAY.
MeToan BM3HayYeHHA Ta aHanisy LWnaxis
NiaBULLIEHHA €(EKTUBHOCTI nitanbHUX
anaparis LMBISIbHOrO npu3HavYeHH4A
(cTatucTnyHi MeToan, MeTod  YKPYMHEHO!
OLLiHKW €KOHOMIYHOI €(PEeKTUBHOCTI,

aHaniTMYHUM MeTond, MeTod NpuBELEHHSA A0
aHanory Ta iH.), pauioHanbHi cdepn ix
BUKOPUCTaHHA. MeToan AOCNigKEHHSA PIBHSA
TEXHIYHOI JOCKOHANOCTI UMBINIbHMX NiTaKiB.

4. CTpyKTypa HaB4YaribHOI AUCLUUNIIIHU

KinbkicTb roaunH
Hassu 3amicToBMX MOAayniB i TeM YCboro Y Tomy uncni
n n nab. c.p.
1 2 3 4 5 6
Moayns 1
Tema 1. OCHOBHi NOHATTS Ta BU3HAYEHHS 7 3 2 — 2
MogynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a mogynewm 1 9 3 4 — 2
Moaynb 2
Tema 2. 30BHiLLUHIi YMHHMKKX aBiaLiiHUX NoAin 14 4 — — 10
Tel\ll.(—.vi 3. BHYTpILWHI Npn4mHM aBiaLinHnX 17 7 . L 10
noain
MoaynbHUN KOHTPOrb 2 — 2 — —
Pa3om 3a mogynem 2 33 1 2 — 20
Moaynb 3
Tema 4. MeToamn 3abe3ne4vyeHHst HaginHOCTI 13 3 4 . 6
Ta XMBYYOCTI NnaHepa
Tema 5. MeTp,qm 3abe3nevyeHHss HagiNHOCTI 16 5 5 . 6
Ta XMBYYOCTi CUCTEMM KEPYBAHHSA
Tema 6. MeToan 3abea3neyeHHss HaQiNHOCTI 17 .
Ta XUBYYOCTi CUINOBUN YCTAHOBKM
Tema 7. Po3paxyHKOBi METOOM OLHKM 16 —
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KinbkicTb rognH

Hassu 3amicToBMX MOayniB i TeM YCboro Y Tomy uncni
n n nab. C.p.
Bes3sigmoBHOCTI cuctem Ta J1A y Linomy Ha
eTani NPOEKTYBaHHA
Tema 8. EkcnepumeHTaneHi meToam
AOoCnigXeHHs npobrem HaginHoCTI Ta 7 — 2 — 5
XUBYYOCTI
Tema 9. Kputepii Ta meToam BU3Ha4YeHHs v 2 . o 5
e(PEKTUBHOCTI LUMBINbHUX NiTanbHUX anaparis
MoaynbHUN KOHTPOrb 2 — 2 — —
Pa3om 3a mogynem 3 78 18 26 — 34
Ycboro rogun | 120 32 32 — 96
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 2 — 2 — —
Total for Module 1 9 3 4 — 2
Module 2
Thgme 2. External reasons of aviation 14 4 o . 10
accidents
Thgme 3. Internal reasons of aviation 17 7 . . 10
accidents
Writing module 2 — 2 — —
Total for Module 2 33 1 2 — 20
Module 3
Theme 4. Airframe reliability and survivability 13 3 4 . 6
provision methods
Theme 5. Control system reliability and 16 5 5 . 6
survivability provision methods
Theme 6. Power plant reliability and 17 6 5 . 6
survivability provision methods
Theme 7. Calculation methods for estimation
of trouble-free operation of systems and A/C 16 2 8 — 6
in whole at designing stage
Theme 8. Experimental methods for reliability 7 . ° . 5
and survivability problems investigation
Theme 9. Criteria and methods for civil
. . . 7 2 — — 5
aircraft efficiency determination
Writing module 2 — 2 — —
Total for Module 3 78 18 26 — 34
Total hours | 120 32 32 — 36
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5. TeMu ceMiHapCbKUX 3aHATb
HemMae

5. Seminar Classes Themes
absent

6. TeMn NpakKTUYHUX 3aHATb

Ne KinbkicTb
Hasea Temu

3/n rogvH

1 MoHATTS 6e3nekn NonbOTIB, HALIMHOCTI Ta XXMBYYOCTI aBiaUinHOT >
TEXHIKM

2 AHani3a BNNMBY YLIKOMKEHb Kpwuna nitaka Ha 6e3neky nonboTy 2
niTaka

3 AHani3 BNNMBY YLWKOOXEHb CUCTEMWU KepyBaHHA Ha 6esneky 2
NonbOoTYy niTaka

4 [MpoBeaeHHA MOAYNbHOrO KOHTPOSH

5 [ocnigpkeHHa BNAMBY 3MIHW BUCOTU MOSMbOTY Ha BWXMBAHICTb
niTaka npu NonboTi B TYpOYNEeHTHIn atmocdepi

6 [ocnigpKkeHHs BNAMBY 3MiHW NUTOMOrO HaBaHTaXXEHHSI Ha KpUno
(MONBOTHOT MacKu) Ha BWXKMBAHICTbL NiTaka Mpyv MNONbLOTI B 2
TypOyneHTHI aTtmocdepi

7 Ekckypcis oo  HaykoBo-gocnigHoro  iHCTUTYTY  npobriem >
di3NYHOro MoaestoBaHHS

8 [MpoBeAeHHA MOAYNBHOrO KOHTPOSH 2

9 AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XMBYYOCTI Ta eqeKTUBHOCTI Kpura Ta OnepeHHda niTaka. 2
[Mpono3unyil, Wo 40 iX NiABULLEHHS.

10 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XWMBYYOCTi Ta edeKTUBHOCTI ro3ensky Ta Lwaci niTaka. 2
Mpono3unuii, Wo A0 iX NiABULLEHHS.

11 AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XWBYYOCTI Ta eqEeKTUBHOCTI CUCTEMW KepyBaHHA riTaka. 3
[Mpono3unyil, Wo 40 X NiABULLEHHS.

12 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XUBYYOCTI Ta €e(qeKTMBHOCTI rigpaBniyHOl cucTemMu niTaka. 3
Mpono3unuii, Wo A0 iX NiABULLEHHS.

13 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XUBYYOCTI Ta eqeKTUBHOCTI nanmMBHOI CUCTEMM fiTaka. 2
Mpono3unyii, Wo A0 iX NiABULLEHHS.

14 | AHani3 3acToCcOBaHUX KOHCTPYKTMBHUX pilleHb, HagiNHOCTI,
XMBYYOCTi Ta edEeKTUBHOCTI CWMOBOI YCTaHOBKW JiiTaka. 2
[Mponosunyil, Wo 40 iX NiABULLEHHS.

15 | [MpoBeaeHHA MOAYNbHOrO KOHTPOSH 2
Pasom 32

6. Practice Themes

Nos Theme Hours

1 Terms: flight safety, reliability and survivability of aviation >
techniques

2 Analyzing the Viability of Aircraft with Wing Damage 2

3 Analyzing the Viability of Aircraft with Damaged Controls 2

4 Writing module 2

5 Analyzing the Viability of Aircraft Flying with Damaged Flaperon 2
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in Turbulent Atmosphere

6 Analyzing the Impact of Wing Load (Flying Weight/Mass) on the 2
Aircraft Viability in Turbulent Atmospheric Conditions
7 Excursion to Research Institute of Physical Modeling Problems 2
8 Writing module 2
9 Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P wings and tail unit. Proposals as for their 2
improving.
10 | Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P fuselage and landing gear. Proposals as for 2
their improving.
11 | Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P control systems. Proposals as for their 3
improving.
12 | Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P hydraulic systems. Proposals as for their 3
improving.
13 | Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P fuel system. Proposals as for their 2
improving.
14 | Analysis of structural solution application, reliability, survivability
Ta efficiency of A/P power plant. Proposals as for their 2
improving.
15 | Writing module 2
Total 32
7. Temn nabopaTopHUX 3aHATb
Hemae
7. Laboratory Classes Themes
There are no
8. CamocrTinHa poboTa
Ne KinbkicTb
Hassa Temu
3/n rogvH
1 CaMOCTiiHE BMBYEHHS TEM 56
Pasom 56
8. Independent Work
Nos Theme Hours
1 Independent themes studding 56
Total 56

9. lnauBiayanbHi 3aBAaHHA
Hemae

9. Individual Task
absent

16




10. MeToau HaB4YaHHSA

CnoBecHi (nosicHeHHA Ta 6eciga), Hao4Hi (iNOCTPpyBaHHA Ta LEMOHCTPYBAHHA) Ta
NpakTU4Hi (NabopaTopHi Ta NpakTU4Hi poboTn).

10. Educational Methods

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

11. MeToAMn KOHTpPOIO

KOHTpOnb NPUCYTHOCTI Ha 3aHATTAX. |HAMBIQyanbHe 30aBaHHA NPaKTUYHUX PoOIT,

Moaynis

. Ek3ameH.

11. Inspection Methods

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

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

12.1. Posnogin 6anis, ski OTPUMYIOTb CTYAEHTU (KiNbKiCHI KpUTepil OLiHIOBAHHS)
CknapoBi HaB4anbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTun 3aBOaHHS 3aBiaHb KinbKicTb 6anis
Moaynsb 1
BukoHaHHSA npakTu4HOI 0...1 1 0...1
po6oTK
MofgynbHUN KOHTPOSb 0...10 1 0...10
Moayns 2
BuKOHaHHA NpakTU4HNX 0...1 4 0.4
pobIT
MoaynbHUN KOHTPOSTb 0...15 1 0...15
Moaynb 3
BuKoHaHHS i 3axucT 0...5 10 0...50
nabopaTopHunx poobiT
MoaynbHUN KOHTPOIb 0...20 1 0...20
Ycboro 3a cemecTtp 0...100

CemecTpoBuin KOHTpOnb (icnnT) NpoBOAUTBLCA Yy pasi BigMOBWM CTyadeHTa Big Ganis
MOTOYHOrO TEeCTyBaHHA Ta 3a HasiBHOCTI gonycky ao icnuty. [lig 4ac cknagaHHs
CEMECTPOBOrO iCIUTY CTYAEHT MA€E MOXNUBICTb oTpumaTn makcumym 100 Ganis.

Binet ansa icnuty cknagaetbca 3 TPbOX TEOPETUYHUX NUTaHb. [lepwe nuTtaHHs Oae
MOXNuBICTb oTpumaTun ao 20 6anis; gpyre — o 30; Tpete — go 50 (cyma — 100 6aniB).

12.

2. AKICHI KpuTepii OLiHIOBaHHS

HeobxigHnn obcar 3HaHb Ans ogepXXaHHS NO3UTUBHOI OLLIHKN:

OCHOBHi TepMiHW Ta BW3HAYeHHs HagiHOCTI Ta XwuByyocCTi AT; KinbKiCHI
NMOKa3HWKM HaginHOCTI, 6e3nekn Ta xmBy4vocTi J1A; B3aeMO3B’A30K epeKTUBHOCTI,
Ha4iMHOCTI, XXMBYYOCTi Ta BapTocCTi J1A,

30BHILLHI MPMYMHM aBiauiHMX nodin (HecnpusaTAMBI BAAMBU HABKOMULLHBLOIO
cepenosuLa);

BHYTPILLHI NpUYMHK aBiauinHnx nogin («oackkin oaktop» Ta Bigmosu AT);
MeToan 3abe3neyeHHs HaLiMHOCTI Ta XXMBYYOCTI NnaHepy Ta cuctem AT;

3aKOHW pOo3noainy AMCKpeTHUX Ta 6e3nepepBHNX BUNAOKOBUX BEMNYNH, YNCIIOBI
XapakTEPUCTUKN pO3MNoainy, X IiHTerpanbHi OUiIHKW, OCHOBHI pPO3paxyHKOBI
MeToAn aHanidy HaginHocTi AT;

OCHOBHi eKcrnepuMeHTanbHi MeToan aHanisy HagiHocTi Ta Xusy4yocTi AT,
OCHOBHI npoLecw, Wo MatTb Micue npu ywkomkeHHax AT Ta ix Hacnigku.
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HeobxigHuin o6car BMiHb ANst OAepKaHHSA NO3UTUBHOI OLLIHKMN:
— SAKICHO aHanisyBaTu HafiMHICTb Ta XMUBYYICTb €fleMeHTIiB nnaHepa Tta cucrem AT
y uinomy;
— 3anponoHoByBaTu Oinbll [OCKOHANi KOHCTPYKTMBHI pPIilLEHHA AN €NeMEHTIB
nnaHepa Ta cuctem AT 3 TOYKM 30py HALINHOCTI, 6e3nekn Ta xmByyocTi AT;
— po3paxyBaT¥  napameTpu  HafiMHOCTI  cucteMnm  Ona PiSHOMAHITHUX
JYHKLiOHaNbHMX 3B’A3KIB €eMleMeHTIB CUCTEMU.

12.3 Kputepii ouiHiOBaHHS poBOTK CTyaeHTa NpOTSAroM CeMecTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTu Ta
3axuctTutn yci nabopatopHi poboTu. BMiTM CaMOCTIHO BMKOHYBATW SIKICHWM aHania
HaOIMHOCTI Ta XXMBYYOCTI eneMeHTIB nnaHepa ta cuctem AT, onvcyBaTy MOXIMUBI HACNigKn
iX BiAMOB. 3HaTW KiNbKiCHI KpuTepil ouiHiOBaHHA HadinHocTi AT.

HOobpe (75-89). lMpooemMoHCcTpyBaTM TBeEpAi 3HaHHA Ta YMiHHA. BukoHatn Ta
3axuctutn yci nabopatopHi poboTn B 0OYMOBNEHMMA BUKNagayvyeMm CTPOK. Bmitu
CaMOCTIHO BMKOHYBATW AKICHUW aHari3 HafiHOCTI Ta >XXMBYYOCTi eneMeHTiB nraHepa Ta
cuctem AT, a TakoX MponoHyBaTu 6inbll [OCKOHaNi KOHCTPYKTUBHI pilLEHHA Ans
enemMmeHTiB nnaHepa Tta cuctem AT 3 TOYKM 30py HagiMHoCTi, 6e3nekn Ta xuydocTi AT.
3HaTu 3aKOHW POo3noainy AUCKPETHUX Ta 6e3nepepBHUX BMNAOKOBUX BESIMYWUH, YUCIIOBI
XapakTepuUCTUKM po3noainy, 1X iHTerpanbHi OLiHKW, OCHOBHI pO3paxyHKOBI MeToau aHanisy
HaginHocTi AT.

BigmiHHo (90-100). lMoBHO 3HaTVM OCHOBHIM Ta AodaTKOBUW MaTtepian. 3HaTu yci
Temn. Bes3noMunkoBo BMKOHATU Ta 3axUCTUTK yci nabopatopHi pobotn B 0b6ymoBneHumn
BMKIagayemM CTPOK 3 AOKNaaHMM OBrpyHTYBaHHSM pilleHb Ta 3axOAiB, AKi 3anponoHOBaHO
y poboTtax. BmiTn camocTiiHO Ta 6e3nOMUIKOBO BUKOHYBATK AKICHWI aHari3 HaginHOCTI Ta
XMBYYOCTI eneMeHTIiB nnaHepa Ta cuctem AT, a TakoX NponoHyBaTh HanbinbL JOCKOHanI
KOHCTPYKTMBHI piLLEHHS AN eneMeHTiB nnaHepa Tta cucteMm AT 3 TOYKM 30py HaAiMHOCTI,
Ge3snekn Ta >xuByyocTi AT. 3HaTWU 3aKkoHW po3NoAiny AUCKPEeTHUX Ta ©GesnepepBHUX
BUNAOKOBUX BENMUYUH, YMCIIOBI XapaKTEPUCTMKM PO3Noginy, iX iHTerpanbHi ouiHkn. Bmitn
3aCTOCOBYBaTW pPO3paxyHKOBI MeToAN aHanidy HaginHocTi AT.

LUkana ouiHoBaHHA: 6GanbHa i TpaguuinHa

_ OuiHka 3a TpaauUINHO LKanow
Cyma 6anis
lcnnT, ondepeHuinoBaHnin 3anik 3anik
90 -100 BiaminHO
75 -89 Hobpe 3apaxoBaHo
60-74 3a00BinNbLHO
01-59 HesapgosinbHO He 3apaxoBaHo

12. Estimation Criteria and Rating Distribution

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

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
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Making practical works 0...1 4 0.4

Module test 0...15 1 0...15
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 a student renounces the rating of
current tests and when there is allowance to exam. When taking the term exam, student
can get maximum 100 points.

Question card for the exam includes three theoretical questions. The first task gives
up to 20 points; the second is up to 30 points; and the third is up to 50 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);

— Airframe and A/C systems reliability and survivability provision methods;

— 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;
— 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.

12.3 Student’s term work estimation criteria

Satisfactory (60-74). Show 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). Show 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
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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

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. MeToau4yHe 3a6e3neYeHHs

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

1. Ryzhenko, A. Human Factor Effects on Safety of Low-Altitude Airplane Flights:
Computer Modeling : coursebook and laboratory assignments / A. Ryzhenko,
A. Tarastsev, R. Tsukanov. — Kharkiv: National Aerospace University «Kharkiv Aviation
Institute», 2013. - 92 p (printed).

2. PwxeHko O.l., Pabkos B.l. Ocobnuei nNonbOTHI cuTyauil Ta MApUYMHU IX
BUHUKHEHHA Ha niTakax i BepTonboTax: Hae4y. nocibHMK no Kypcy «HaginHicte Ta
XMBYUYICTb NiTakiB i BEpTONbOTIBY. - Xapkis: [lepX. aepoKOCMIYHUIA YH-T "Xapk. aBial. iH-T",
1999. - 287 c. (ApYK).

3. Tsukanov, R. U. Efficiency and Reliability of Aviation Technique [Text]:
synopsis / R. U. Tsukanov, A.Il. Ryzhenko.— Kharkiv: National Aerospace University
«KhAl», 2022. — 193 p (being developed).

4. UykaHos, P. KO. EpeKkTnBHICTb Ta HadiMHICTb aBiaUiHOT TEXHIiKK [TeKCT] : KoHen.
nekuyim /  P.1O. UykaHoB, A.W. PwkeHko — XapkiB: Hau. aspokocMm.  yH-T
iMm. M. €. XXykoBcbkoro «XapkiB. aBial,. iH- T», 2022. — 197 ¢ (ENeKTPOHHUIN PYKOMNUC).

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

6. AsiauinHi nanmeBHi cuctemn [Tekct]: nigpydHmk /  C. B. EnichaHos,
O. I. PwxeHko, P. 1O. LlykaHoB — XapkiB : Hau. aepokocMm. yH-T iM. M. €. )KyKoBCbKOro
«XapbKoB. aBial,. iH-T», 2021. — 545 c (gpyK.).

14. Recommended Literature 14. PekomeHaoBaHa nitepartypa
Base ba3oBa

10.1.100.3\Super share\Ctangaptbl\FAR CSs\.
10.1.100.3\Super share\KHurn\CUJ10BbIE YCTAHOBKW\.

7. 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.

8. Electronic Code of Federal Regulations. Part 25 — Airworthiness Standards:
Transport Category Airplanes [Electronic Code]. — URb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.
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9. Electronic Code of Federal Regulations. Part 27 — Airworthiness Standards:
Normal Category Rotorcraft [Electronic Code]. — URb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

24. 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.

Additional HdonomixHa

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

26. 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.

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

www.avialogs.com.

www.mirknig.com.

www.eknigi.org.

www.twirpx.com.

10.0.0.250\kingi\xai\.
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