MiHiCTEpCTBO OCBITHU i HAYKN YKpaiHu
HauioHanbHuin aepokocMivHMM yHiBepcuTeT iM. M. €. XKykoBcbkoro
«XapKiBCbKUI aBiauiiHUN IHCTUTYT»

kadpeapa «l1poekTyBaHHA niTakis i BepTonboTie» (N2 103)

3ATBEPOXYIO
[[apaHT OCBITHLOT Nporpamm

N S

- &'-7 O.Tl. N'pebeHikoB

(nianuc) (iHiuianwu Ta npiasnwe)

& Jew s 2023 p.

POBOYA NMPOrPAMA BUBIPKOBOI
HABYAJIIbHOI AUCUUNIIHN

«EdeKkTUBHICTbL Ta HaAiIMHICTL aBiaLiMHOI TeXHIKUY

(Ha3Ba HaBYanbHOI AUCLUMNNiHN)

Fany3b 3HaHb: 13 «MexaHiyHa iHXeHepis»
(wndpp i HaMMeHyBaHHS ranysi 3HaHb)

CneuianbHicTb: 134 «ABiaulinHa Ta pakeTHO-KOCMiYHa TeXHiKa»
(koA i HaMeHyBaHHS1 HaNPAMY NiAroTOBKM)

OcBiTHbO-HayKkoBa nporpama:_«Jlitaku i BepTonbLoTu»
(HameHyBaHHSA OCBITHLOI Nporpamm)

Popma HaBYaHHSA: AeHHA

PiBeHb BULLOI OCBIiTU: Opyrnu (MarictepCcbkni)

XapkiB 2023 pik



Poboua nporpama «EeKTMBHICTb Ta HAAINHICTb aBiallinHOI TEXHIKMY
(

Ha3Ba gucuinniim)

ANA CTyAeHTIB 3a cneujanbHIicTio 134 «ABiaLinHa Ta pakeTHO-KOCMIYHA TeXHIKay
OCBITHbO-HAYKOBOIO nporpamoto:__JliTaku i BEpTONbLOTH

«_ 29 » 08 2023 poky, — 22 c.

N
Po3pobHuk: LlykaHoB P. KO. cT. Buknagad kad. 103 f,{‘&;

(npisBuLLe Ta iHilianu, nocaaa, HayKoBUM CTYMiHb Ta BYEHe 3BaHHA) '(ulhnuc]

Pobo4y nporpamy po3rnaHyTo Ha 3acigaHHi kadenpu
NPOEKTYBAHHA JTiTAKIB | BEPTOMLOTIB.

( Ha3Ba kadenpu)

Mpotokon Ne _1 Big «__ 29 »_ 08 2023 p.

3aBigyBad kaenpm K.T.H., AOUEHT ( A. M. T'ymeHHumn
(HaykoBMM CTYNiHb Ta BYEHe 3BaHHA) {mp‘nmﬁ“\ (iHiuianu Ta npisBuLe)
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Ministry of Education and Science of Ukraine
N. E. Joukowski National Aerospace University
«Kharkiv Aviation Institute»

Airplane and Helicopter Design Department (No. 103)

APPROVED
Guarantor of educational
program

o " 0. G. Grebenikov

{sign) {name)

«3e» 2023

WORK PROGRAM FOR OPTIONAL COURSE
EFFICIENCY AND RELIABILITY OF AVIATION TECHNIQUES

(course name)

Field of knowledge: 13 Mechanical Engineering
(code and name of field of knowledge)

Speciality: 134 Aviation and Aerospace Technologies

(code and name of specialty)

Educational-scientific program:Planes and Helicopters

(name of educational program)

Tuition form: full-time

Higher education level: Second (Master)

Kharkiv 2023
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The work program of _Efficiency And Reliability of Aviation Techniques

(course name)

for students of speciality 134 Aviation and Aerospace Technologies
educational-scientific program Planes and Helicopters
«_29 »___ 08 2023, —22p.

oY
Developer: Tsukanov R. U. senior lecturer of 103 department xél {n

(name, job, scientific degree) {signy

The work program was discussed on Airplane and Helicopter Design
department meeting.

Protocol No. 1 from« 29 » 08 2023.

Head of the department PhD, Associated Professor h A. M. Humennyi

(scientific degree) (sign¥”’ (name)
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1. Onuc HaBYanbHOI AUCLUUNIIIHN

"anysb 3HaHb,

XapaktepucTtuka

HanmeHyBaHHS creuianbHICTb, OCBITHA | HaB4YanbHOI AUCLUUMNIIHA
NMOKa3HMKIB nporpama, piBeHb (oeHHa dopma
BULLOI OCBITU HaBYaHHS)
MNany3b 3HaHb Linkn npodecinHoi
KinbkicTb KpeauTis — 6 13 «MexaHi4yHa NiaroToBKK

Kinbekicte mogynis — 3

KinbKicTb 3mMicTOBUX
MoayniB —

IHomBigyarnbHe
3aBOaHHSA HEMAaE

3aranbHa KinbKicTb
roanH — 64/180

KinbKicTb TMXKHEBUX
roguvH Anst AeHHol
dpopMU HaBYAHHSA:
ayauTopHux — 4
caMOCTIinHoI poboTun
cTygeHTa — 7,25

IHXXeHepis»

(wwndbp i HaViMeHyBaHHS)

CneuianbHicTb
134 «ABiauUinHa Ta
paKeTHO-KOCMiYHa

TEXHika»

(kog i HaNMeHyBaHHS1)

OcBiTHbO-HayKoOBa
nporpama
«JliTakm | BEpTONLOTUY

(HaMeHyBaHHS1)

PiBeHb BMLLOI OCBIiTHU:

ApYrun (marictepcbKin)

(3a BGopom)

HaB4yanbHuM pik

2023/2024

CewmecTp

3-1

Nekuir *

32 rofa.

MpakTnyHi *

32 roa.

JlabopaTopHi *

CamocTinHa poboTa

116 rogn.

Bug koHTpOnto

MOAYNbHUIA KOHTPOSb,
icnuTt

CniBBIiAHOLWEHHS KiNbKOCTI rOAMH ayaAUTOPHUX 3aHATb [0 CaMOCTIMHOI poboTu

cTaHoOBUTL: 64/116.

* AyONTOpHE HaBaHTaXXeHHs1 MoXxe ByTu 3MeHLweHe abo 36inblleHe Ha OgHY roauHy B
3anexHoCTi Bif 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 — 6

Number of modules —
3

Number of substantial
modules —

Individual task absent

Total number of
hours — 64/180

Number of hours per
week for full-time
tuition:

auditorium — 4
student’s independent
work — 7.25

Field of knowledge
13 Mechanical
Engineering

(code and name)

Specialty
134 Aviation and

Aerospace
Technologies

(code and name)

Educational-scientific
program
Planes and Helicopters

Professional training
cycle
(optional)

Academic year:

2023/20243

Semester

3-th

Lectures *

32 hours

Practices *

(name)

Higher education
level:

Second (Master)

32 hours

Laboratory classes *

Independent work

116 hours

Inspection

Module checking,
Exam

Ratio of auditorium classes number of hours to independent work ones is: 64/116.

* 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
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):
GC 1. Ability to detect scientific
essence and to solve problems in

professional field, to find adequate ways for
their solving.

GC 2. Ability for abstract thinking,
analysis and synthesis during designing of
airplanes and helicopters.

GC 3. Ability to detect, state and solve
problemsnpobnemu.

GC6. Skills of information and
communication technology utilization.
GC 10. Abilty for the following

independent studying basing on the newest
scientific and technical achievements.

2. MeTa Ta 3aBAaHHA HaBYaribHOI
ANCUMNNiHN
Meta BMBYEeHHA — [atu
TEOPETUYHMX 3HAHb | BMiHb B
3a0e3neyeHHs, BU3HAYEHHSA i
edEeKTUBHOCTI, HadiNHOCTI
aBiauinHoi TexHiku (AT).
3aBaaHHA — AaTu 3HaHHA NpO:

— OCHOBHiI TEpMiHM Ta BU3HAYEHHS
HaginHocTi Ta kuByyocTti AT,
KiNIbKICHI NMOKa3HMKW HaAiNHOCTI,
Oesnekn Ta kumBydocTi  JIA;
B3aEMO3B’A30K edeKTUBHOCTI,
HaAiNHOCTI, XUBYYOCTI Ta
BapToCTi J1A;

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

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

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

— 3aKOHW pOo3MnoAiny OUCKPEeTHUX Ta

3anac
ranyasi
KOHTPOIO
Ta XMBYYOCTI

Ge3nepepBHMX BMMNAOKOBUX
BEJINYMH, 4YMCIoBI
XapakTepucTuks  posnoginy, 1ix
iHTerparnbHi OLLiHKM; OCHOBHI
pPO3paxyHKOBi MeToaM aHarnisy
HaginHocTi AT;

— OCHOBHI eKcrepvMeHTarnbHi

MeToOM aHanidy HajiHocTi Ta
xuBy4docTi AT, OCHOBHI npouecu,

Lo MatoTb micue npu
ywikomkeHHaxX AT Ta ix Hacnigku.
KomnemeHnmm+ocmi, SKi
Habyearombcs:

3azanbHi komnemenmuocmi (3K):

3K 1. 3paTtHiCTb BUSABMATU HayKOBY
CYTHICTb Ta BupiwyBatn npobnemu y
npodecinHin cdepi, 3HaxoauTn agekBaTHI
LUSISIXW WOAO0 iX PO3B’A3aHHS.

3K 2. 3patHictb go abcTpakTHoro
MWUCMEHHS, aHanidy i cuHTesy Yy xogi
NPOEKTYBaHHSA IiTakiB i BEPTONbOTIB.

3K 3. BMiHHA BuABNATH, CTaBUTM Ta
BMpiLLYBaTK Nnpobnemu.

3K 6. HaBunyku BUKOPUCTaHHA
iHbopMaLiHNX i KOMYHiKaLinHNX
TEXHONOTIN.

3K 10. 3paTHicTb A0 noaanbLUoro
aBTOHOMHOIO Ta CaMOCTIMHOIroO HaBYaHHSA Ha
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GC 11. Ability to communicate with
foreign language in professional activity.

Professional competences (PC):

PC 2. Ability to use modern research
methods, to estimate and present results of
performed work.

PC 4. Knowledge and skills to use
achievements of science and technics in

professional activity.

PC5. Abilty to make review,
publications basing on performed
investigation results.

PC 11. 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):

RS 2. Apply modern research
methods, estimate and present results of
performed work.

RS 4. Improve professional activity,
methodology of making decisions and
development to increase aviation safety.

RS 6. Use achievements of science
and technics in professional activity.

RS 7. Make review, publications
basing on performed investigation results.

RS 14. 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);

OCHOBI HOBITHIX HaYKOBO-TEXHIYHNX
AOCSITHEHb.

3K 11. 3paTHicTb cninkyBaTtucs
iHO3eMHO0 MOBOHO B NpogeCinHin
OiSNbHOCTI.

daxoei KomMnemeHmMHocmi
cneuyianbHocmi (PK):

oK 2. 3paTHICTb 3acTocoByBaTu
Cy4acHi MeToan OOCHigXKeHHS, ouiHBaTh 1
npeacraBnNAT™M  pe3ynbTaTu  BUKOHAHOI
poboTtu.

OK 4. 3HaHHA i BMiHHS
BUKOPUCTOBYBATM  OOCSATHEHHS  Hayku i

TEXHIKW B NPOECINHIN OiiNbHOCTI.
®K 5. 3partHicTb rotoButuM oOrnaawu,

nybnikauii 3a pesynbTaTaMmyM BUKOHAHUX
JocnigXeHb.
K 11. 30aTHICTb  3aCTOCYyBaHHSA

06a30BMX 3HaHb B ranysi matemMatuvku Ans
MaTeMaTUYHOro MOAENIBaHHA SABULL |
ob’ekTiB Yy nNpodecinHin  aianbHOCTI  3a
cneuianbHicTHo.

OuikyeaHi pe3ysibmamu Hae4YaHHS
(PH):

PH 2. 3actocoByBaTn cy4acHi metoau
AOCHNIDKEHHS, OUiHIOBaTU W NpeacTaBnaTH
pesynbTaTtv BUKOHaHOI poboTu.

PH 4. BpockoHantoBaTu npodeciviHy
OISNbHICTb, MEeTOoO0s10rit0 NPUAHATTA
pilleHb | po3p06OK Yy HAaNPSAMKY NiABULLLEHHS
Oe3nekn aBiallil.

PH 6. BukopuctoByBaTM [OOCArHEHHS
HayKu | TEXHIKM B NPOECiNHIN OiIANbHOCTI.

PH 7. lotyBatn ornagun, nybnikauii 3a
pesynbTaTamu BUKOHAHUX AOCHIAXKEHb.

PH 14. 3acTtocyBatn 6a30Bi 3HaHHSA B
ranysi maremaTuku ans maTtemMaTU4HOro
MOAEentoBaHHA  saBuw, | oB’ekTiB Y
NPodEeCiNHIN OiANbHOCTI 3a crneuianbHICTH.

CTyneHT mae 3Hamu:

— OCHOBHiI TEPMiHN Ta BM3HAYEHHS
HagiHOCTI Ta XwuBydyocTi AT;
KiNbKICHI MOKa3HMKW HaAiNHOCTI,
Gesnekn Ta xkumBydocTi  JIA;
B3aEMO3B’A30K edEeKTUBHOCTI,
HaOiINHOCTI, XUBYYOCTI Ta
BapTocCTi J1A;

— 3O0BHIWHI NpUYNHM  aBiauiHNX
nogin  (HecnpuATNUBI  BNNUBWK
HaBKONULLIHBOIO cepeaoBumLLA);

— Internal reasons of aviation — BHYTPIWHI NPUYUHK  aBiauiHKUX
accidents («Human Factor» and noain («noacbkin  dakTop» Ta
failures of AT); Bigmosu AT);

— Airframe and A/C systems — MeToam 3abe3neyvyeHHs
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reliability and
provision methods;
— Distribution laws for discrete and

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.

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

Ha4iMHOCTI Ta XWBYYOCTI NnaHepy
Ta cuctem AT;
— 3aKOHW po3nodiny OMCKPETHUX Ta

Ge3nepepBHMX BMMNAAKOBUX
BEJINYMH, 4YMCIoBI
XapakTepuctuks  posnoginy, 1ix
iHTerparnbHi OLLiHKM; OCHOBHI
pPO3paxyHKOBi MeToaM  aHarnisy
HaginHocTi AT;

— OCHOBHI eKcrepvMeHTarnbHi

MeToOM aHanidy HajiHocTi Ta

xunBy4docTi AT, OCHOBHI npouecw,

Lo MaTb micue npu

ywikomkeHHaxX AT Ta ix Hacnigku.
CTyneHT mae emimu:

— SKICHO aHani3yBaTu HafdinHICTb Ta
XUBYYICTb efneMeHTIB nraHepa Ta
cuctem AT y uinomy;

— 3anponoHoByBaTU OinbLu
JOCKOoHani KOHCTPYKTUBHI
pilLEHHA ONA efnleMeHTIB nnaHepa
Ta cuctem AT 3 TOYkM 30py
HagiNHOCTI, 6e3nekn Ta X1BYy4oCTi

AT;
— po3spaxyBaTu napameTpu
HaOiNHOCTI cucTemm ans

PIBHOMAHITHUX  (PYHKLiOHANbHUX
3B’A3KiB €f1leMEHTIB CUCTEMMN.

lpepekeizumu:

Kopeksizumu:.

— BULLA MaTemaTuka
iIMOBIpPHOCTI);

— BygiBenbHa MexaHika;

— 3aranbHa oynosa
paKkeTHOI Ta KOCMIYHOT TEXHIKM;

— MPOEKTYBAHHA CUMOBUX YCTAHOBOK
aBiaLiHOT TEXHIKW;

—cuctemmn Ta obnagHaHHA aBiauiiHOl
TEXHIKW;

— KOHCTPYIOBaHHS
aBiaLliHOT TEXHIKN.

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

(Teopis

aBialinHo-

efnleMeHTiB

3. Mporpama HaB4YanbHOI
aAncumnniHmn

Moaynsb 1.
Module 1. Tema 1. OCHOBHi NOHATTA Ta
Theme 1. Main concepts and BU3HaUYEHHS
definitions OCHOBHI NOHATTS HaZiNHOCTI,
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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
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 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.
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XUBYYOCTI Ta BMXXMBAHOCTI. CTtaH
TexHiyHoro o6’ekty. Tunn  ocobnmemMx
NoNMbOTHUX cuTyauin. Tunu  asiauinHUX
noain.

KinbkicHi  NMOKa3HMKW  HAaOiINHOCTI,

Gesnekn Ta xuBy4docTi JIA. B3aemo3B’a30k

e(eKTUBHOCTI, HaOiNHOCTI, >XMBYYOCTI Ta
BaptocTi JIA. O6GnacTti 3acTocyBaHHS
OTPUMAHUX 3HaHb.

Moaynb 2.

Tema 2. 30BHiLUHi NPUYNHK
aBiauinHMX noAaiun
30BHILLUHI YMHHUKK aBiaLliNHUX NOAIN:

HEeCnpUATAMBI  BNSIMBW  HABKOJSIULLIHBOIO
cepegosuLa. YcknagHeHHsA
METEOPONONiYHNX YMOB: nigsuLleHa

aTMocepHa TYpOYNEeHTHICTb, 3NeAeHiHHS,
HU3bKI TemnepaTypu 30BHILLIHLOIO MOBITPSA,
rpag, GnmckaBku, BUCOKI TemnepaTtypu Ta
BOJIONCTb 30BHILLUHBOrO NOBITPSA, XMapPHICTb,
TYMaH, CUIbHUI OOLL YK CHIr. HecnpuaTtnusi
KniMaTU4Hi Ta nNpUpoaHi YMOBU: KOpPO3id
MeTanis, nun, noTpannsHHA CTOPOHHIX
npeameTiB 4O nosiTps3abupava, AecTpyKuis
MaTepianis. bionorivyHi akTopu: KomMaxw,
nnasyHn Ta rpu3yHKU, MiKpoopraHiamm Ta
nniceHeBi rpnbkn. 3iTKHEHHA 3 HAa3eMHUMK
Ta nitatoummn  ob’ektamun, ocobnmeo i3
nTaxamn. YLWKODKEHHS, WO CAPUYMHSIE
BaHTaX, LWO nepeBo3nTbCA. He3akoHHI
BTPYYaHHSA Ta IHLI YMHHUKN.

Tema 3. BHYTpIiLIHI NpUYnHM

aBiauinHMX noAaiuv

«Jlrogcekin - dpakTop»:
dakTopu; €ProHOMIYHi dakTopu;
NCUXOMOriYyHi  (pakTopu;  B3aemogia B
eKinaxi; ncuxoisionoriyHi dakTopu;
couianbHi  dakTopu. Po3pobka 3axoais
3agnsa  3anobiraHHs Al cnpuUYnHEHnX
«JTIOACBLKNUM PaKTOPOM».

Bionmosn AT (aBuryHu,  cunosi
eneMeHTN KOHCTPYKLiT, cucteMa KepyBaHHS,
nanMBHa cuctema, rigpocuctemMa, iHwWi
cucTemn).

AunckpeTHi BuNagKoBi BenMUYMHW Ta
BiporigHocTi X po3anogainy. Yucnosi
XapakTepUCTUKN ONCKPETHUX BUNALKOBUX

NpodecCinHi

BENNYMH. bes3nepepsHi BUMNaOKOBI
BENUYUHKN Ta PYHKUII TX po3noginy. 3akoHu
po3noginy  0GesnepepBHMX  BMMNAAKOBUX
BEJTUYMH. Yucnosi XapaKTepucTUKu
po3noginy  0GesnepepBHMX  BMMNAAKOBUX
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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
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

BennynH. OCHOBHIi BNacTMBOCTI MOKa3HUKIB
©e3BiAMOBHOCTI.
Moaynsb 3.
Tema 4. MeToan 3abe3neyeHHs

HagiMHOCTI Ta XXMBYYOCTI NnaHepa

MeToamn 3abea3nevyeHHss HagIMHOCTI Ta
BWKMBAHOCTI Ha  eTani  (popMyBaHHA
BUrNAgy nitaka. Bubip aepoguHamiyHol
cxeMn. BusHaveHHs KiNbKOCTI OBUryHIB Ta
X PO3MiLLEHHS.

MeTogun 3abe3nevyeHHs HagiMHOCTI Ta
BMXXNBAHOCTI nnaHepy. Bubip
KOHCTPYKUINHMX MaTepianis. 3abe3neyeHHs
OesneyvHol ekcnnyaTauii KOHCTPYKUin 3a
yMOBaMM MiLHOCTI.

Tema 5. MeToamn 3abe3nevyeHHs
HaQiMHOCTI Ta XXMBY4YOCTi CUCTEMMU
KepyBaHHSA

OcobnnBOCTI  CUCTEMM  KEpPYBaHHS
JIA, wo BnnuBaKwTb Ha 1I HaAIMHICTL Ta
XuBydicTb. MeToan niaBULWEHHS HALINHOCTI

Ta XWMBYYOCTI KOPCTKOI NPOBOAKN
KepyBaHHS1. Metoau MiaBULLEHHSA
HaLINHOCTI Ta XXUBYYOCTI MHYYKOT MPOBOOKM
KepyBaHHS. Metoau MiaBULLEHHA
HaAiNHOCTI Ta XUBYYOCTI
eneKkTpodiCTaHUINHOI Ta  OMNTOBOJIOKOHOI

NPOBOOKN KepyBaHHA. MeToam nigBuLLEHHS
HadiMHOCTI Ta KMBYYOCTI  rigpasnivyHMX
cucTem J1A. MeTtoan NiaBULLIEHHSA
HadiNHOCTI Ta  XXMBYYOCTI  XOPCTKOI
OycTepHuMx cucTeM KepyBaHHsA. MeTtoau
NiABUWEHHSA  HaZiMHOCTI  Ta  KMBYYOCTI
cucTeM  OOMNOMDKHOro  kepyBaHHs  JIA.
CyyacHi HanpsAMKM MigBULLEHHA HaAiNHOCTI
Ta XUBYYOCTI CUCTEM KEpPYBaHHS.

Tema 6. MeToan 3abe3neyeHHsA
HagiMHOCTI Ta XXMBYYOCTi CUITOBUN

YCTaHOBKMU

MeToamn 3abea3nevyeHHss HagiMHOCTI Ta
XMBYYOCTi CUCTEMM KPINNeHHs ABUryHiB J1A.

MeToamn 3abea3nevyeHHss HagiMHOCTI Ta
XuBy4docTi nonueHoi cuctemu J1A. Metogum
3abe3neyeHHs HaLIMHOCTI Ta >KMBYYOCTI
nigcuctemmn 36epiraHHsa nanveBa. Metoamn
3abes3neyeHHss HaQIMHOCTI Ta XMBYYOCTI
nigcmctemun 3anpaBneHHs nanuBoM.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XWBYYOCTI NIACUCTEMU XUBMEHHA NanvBOM.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
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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.

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-

XUBYYOCTI nigcucTemMun nepekadvyBaHHA Ta

aBapivHoro  3nuBy  Nanuea. MeToau
3abe3neyeHHss HaLIMHOCTI Ta >XMBYYOCTI
nigcuctemMn  OpeHaxy nanuvBHux  Gakis.
MeTtoon 3abe3neyeHHA HagiMHOCTI Ta
XWBYYOCTI nigcmctemm BUMIpIOBAHHS
nanuea.

MeToan 3abe3neyeHHs HagiMHOCTI Ta
XMBYYOCTI noBiTps3abupadis gsuryHis J1A.
Metoan 3abesneyeHHs HagiMHOCTI Ta
XuBydocTi ABuryHis J1A.

Tema 7. Po3paxyHKOBi meToam
OoLuiHKK 6e3BigMOBHOCTI cuMcTtem Ta
J1A y uinomy Ha eTani
NpPoeKTyBaHHA

HeobxigHi BM3HayeHHs Ta Teopemu
Teopil BiporigHoCTi.

MeToq CTpykTypHMUX cxem. [iarpamu
6essigmoBHOI pobotn cuctemn (OBPC) i3

MOCMIAOBHMM  MNOEOHAHHSM  ErNeMEHTIB.
AOBPC 3i napanenbHuM  nNoegHaHHAM
enemeHTiB. [lybntoBaHHA Ta pe3epByBaHHS.
OBPC i3 kKombiHOBaHMM  noegHaHHAM
enemMeHTiB. BpaxyBaHHS  pPi3HOMaHITHUX
BWAIB BiAMOB.

MeTtog noriyHMX cxemM. 3akoHu

anrebpu norikn. Metog NoOriYHMX cxem Ans
NOBHOI rPynu HECYMICHUX NOAIN.

Tema 8. EkcnepMmeHTanbHi
MeToAM AOoChigXKeHHA npobnem

HagiMHOCTI Ta XXUBYYOCTi

Ponb ekcnepumeHTanbHUX Aocnig-
XeHb Yy aBiauiHO-KOCMIYHIA ranysi npu
BU3HAYeHHI SK HAOIMHOCTI, TaK i XWUBYYOCTI
KOMMOHEHTIB | KOMMSIeKCYy B  Uifiomy.
KopoTkun cucrematnsoBaHun oOrnsg 4uc-
NEeHHUX €eKCNnepuMeHTanbHUX MeToadiB 3
aHaniaom ixHix ocobnuBocTen, 3icTaBs-
NeHHsIM nepeBar i HeponikiB, obnacTi iX
pauioHanbHOro 3acToCyBaHHS.

EkcnepMMeHTn Ha HaTypHUX 3paskax
B YMOBax, MaKCMManbHO HabnmxeHux [o
HaTypHMX YMOB eKcnnyaTauii, €K Hawn
AOCTOBIpHiLLe mpKeperno  aaHux npo
npouecw, Wo BiadyBalTLCA NPU PYNHYBAHHI
Ta nopasLi enemMeHTiB KOHCTPYKLil, a TakoxX

aHanizy edeKTMBHOCTI  3axoAiB  LWoao
MiaBULLEHHSA TXHbOT HaOiINHOCTI Ta
XMBYyYOoCTi. Heponikm ekcnepumeHTiB Ha

HaTypHMX 3paskax i JIA B uinomy (BMcoka
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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 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.

BapTICTb, PU3NK ans KUTTA
eKkcnepumMeHTaTopiB TOLO). MeToau
JocnigXeHHs Hacnigkie YPaxKeHHs

eneMeHTiB KOHCTPYKLii i 6opToBUX cuctem
(30Kkpema, OuMHaMIiKM NOMbOTY YLUKOAXEHUX
JIA, ABMILL aepornpy>XHoCTi n
aBTOaEpPOnpPY>XHOCTI) Ha di3nYHNX
Mogensx, LWo afeksaTHO BigobpaxaloTb
BnactmBocTi HaTypHoro JIA. OcobnusocrTi

iHdbopmaLinHoT B3aemopil OKpemMux
CKNagoBux  pobiT  npu  KOMMSEKCHOMY
BUKOHAHHI nporpamu niaBULLEHHA

HaOiMHOCTI, XXMBYYOCTi Ta epekTuBHOCTI J1A.

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

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

Kputepiis e(PeKTUBHOCTI, KOMMSEKCHI
Kputepii €(EKTUBHOCTI. Kputepii
onTUMI3aUil XapakTepuUCTUK niTaka npu
dopMyBaHHi MOro 3aranbHOro BUIISAY.
MeToan BM3HayYeHHs Ta aHanisy LWnaxis
NiaBULLIEHHA €(EKTUBHOCTI nitanbHUX
anaparis LMBINIbHOIO npu3Ha4YeHH4A
(cTatucTnyHi MeToan, MeTod  YKPYMHEHO!
OLLiHKW €KOHOMIiYHOI €(PEeKTUBHOCTI,

aHaniTMYHNMM MeTond, MeTod NpuBeLEHHSA A0
aHanory Ta iH.), pauioHanbHi cdepn ix
BUKOPUCTaHHA. MeToan AOCNigKEHHSA PIBHSA
TEXHIYHOI JOCKOHANOCTI UMBINbHMX NiTaKiB.

4. CTpyKTypa HaBYasrbHOI AUCLUMUNIIHN

KinbkicTb roaunH
Hassu 3micToBMX MOAyniB i TeM YCboro Y Tomy uncni
n n nab. C.p.
1 2 3 4 5 6
Moayns 1
Tema 1. OCHOBHi MOHATTA 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 24 4 — — 20
Tel\ll.(—.vi 3. BHYTpILWHI Npn4mHM aBiaLinHnX o7 7 . L 20
noain
MoaynbHUN KOHTPOrb 2 — 2 — —
Pa3om 3a mogynem 2 53 1 2 — 40
Moaynb 3
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KinbkicTb rognH

Hassu 3amicToBMX MOayniB i TeM YCboro Y Tomy uncni
n n nab. C.p.
Tema 4. MeTp,qm 3abe3neyvyeHHss HagiNHOCTI 19 4 . 12
Ta XWBYYOCTI NnaHepa
Tema 5. MeTpnm 3abe3nevyeHHs HagiNHOCTI 29 5 5 o 12
Ta XMBYYOCTi CUCTEMMU KEPYBAHHSA
Tema 6. MeTpnm 386%3HequHﬂ HaOiNHOCTI o5 6 5 o 14
Ta XWMBYYOCTi CUIOBUN YCTAHOBKM
Tema 7. Po3paxyHKoBi METOOM OLiHKK
BesBigmoBHOCTI cucTtem Ta J1A y uinomy Ha 22 2 8 — 12
eTani NPOeKTyBaHHS
Tema 8. EkcnepumeHTanbHi metoam
AocnigkXeHHa npobnem HaginHoOCTI Ta 14 — 2 — 12
XWMBYYOCTI
Tema 9. Kputepii Ta MeToau BU3HAYEHHSA 14 2 o . 12
e(PeKTMBHOCTI UMBINTIbHUX NiTanbHUX anapariB
MogynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a mogynem 3 118 18 26 — 74
Ycboro roavH 180 32 32 — 116
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 o4 4 . . 20
accidents
Thgme 3. Internal reasons of aviation 07 7 . . 20
accidents
Writing module 2 — 2 — —
Total for Module 2 53 11 2 — 40
Module 3
Theme 4. Airframe reliability and survivability 19 3 4 o 12
provision methods
Theme 5. Control system reliability and
L e 22 5 5 — 12
survivability provision methods
Theme 6 Power plgnt reliability and o5 6 5 o 14
survivability provision methods
Theme 7. Calculation methods for estimation
of trouble-free operation of systems and A/C 22 2 8 — 12
in whole at designing stage
Theme 8. Experimental methods for reliability 14 . 5 . 12
and survivability problems investigation
D:\DOC\K 103\BGN\Koncnexkt nekuuit HAJIEXXHOCTB\3x3amen_PIT_HIT\PIT HapéxaocTs 1 sddextusrocts EN RU 14

2023 134 Tloamucannas.doc



Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
Theme 9. Criteria and methods for civil
. . o 14 2 — — 12
aircraft efficiency determination
Writing module 2 — 2 — —
Total for Module 3 118 18 26 — 74
Total hours | 180 32 32 - 116
5. TeMu ceMiHapCbKUX 3aHATb
Hemae
5. Seminar Classes Themes
absent
6. TeMn npakTUYHUX 3aHATb
Ne KinbkicTtb
Hasea Temu
3/n roguH
1 MoHATTS 6e3nekn NonboTIB, HALIMHOCTI Ta XXMBYYOCTI aBiaUiNHOT >
TEXHIKM
2 AHani3 BNNuMBY YLIKOMXKEHb Kpuna niTaka Ha 6e3neky nonboTy >
nitaka
3 AHani3 BMNMBY YLIKOOXEHb CUCTEMM KepyBaHHs Ha 6e3neky
NonboTy niTaka
4 [MpoBeeHHA MOLYNBHOIO KOHTPOJSIKO
5 [ocnigpKkeHHa BNAMBY 3MIHW BUCOTU MOSMbOTY Ha BWXMBAHICTb
niTaka npu NonboTi B TYpOYNEeHTHIn atmocdepi
6 [ocnigpKeHHs BNAnBY 3MiHW NUTOMOrO HaBaHTaXEHHS Ha Kpuno
(MONbOTHOT MacKu) Ha BWXMBAHICTbL NiTaka Mpyv MNONbLOTI B 2
TypOyneHTHI atmocdepi
7 Ekckypcia oo  HaykoBo-gocnigHoro  iHCTUTYTY — npobnem
di3MYHOro MogentoBaHHs
8 [MpoBeAeHHS MOAYNBHOrO KOHTPOSH
9 AHani3 3acToCoBaHMX KOHCTPYKTUBHUX pilleHb, HadinHOCTI,
XMBYYOCTI Ta e(eKTMBHOCTI Kpura Ta OfepeHHsa niTaka. 2
[Mponosunyil, Wo 40 iX NiABULLEHHS.
10 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XUBYYOCTI Ta edqeKTUBHOCTI ro3ensKy Ta Lwaci nitaka. 2
Mpono3unyii, Wo A0 iX NiABULLEHHS.
11 AHani3 3acToCOBaHMX KOHCTPYKTUBHUX pilleHb, HadinHOCTI,
XMBYYOCTI Ta €e(EeKTMBHOCTI CUCTEMM KepyBaHHA JiTaka. 3
[Mponosunuil, Wo 80 iX NiABULLEHHS.
12 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XUBYYOCTI Ta e(qeKTUBHOCTI rigpaBniyHOl cucTemMu niTaka. 3
Mpono3unuii, Wo A0 iX NiABULLEHHS.
13 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XMBYYOCTI Ta eqEeKTUBHOCTI NanuBHOI CUCTEMM JiTaka. 2
[Mpono3unyil, Wo 40 iX NiABULLEHHS.
14 | AHani3 3acTocoBaHMX KOHCTPYKTUBHUX pilleHb, HaLiNHOCTI,
XWBYYOCTi Ta e(EeKTUBHOCTI CWUMNOBOI YCTaHOBKM fliTaka. 2
Mpono3unuii, Wo A0 iX NiABULLEHHS.
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15 [MpoBeeHHA MOAYNBHOIO KOHTPOJSIKO 2
Pasom 32
6. Practice Themes
Nos Theme Hours
1 Terms: flight safety, reliability and survivability of aviation 2
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 >
in Turbulent Atmosphere
6 Analyzing the Impact of Wing Load (Flying Weight/Mass) on the >
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. CamocrTinnHa poboTa
Ne Kinbkictb
Hasea Temu
3/n roguH
CamMocCTiiHe BMBYEHHS TEM 116
Pasom 116

8. Independent Work
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Nos Theme Hours
1 Independent themes studding 116
Total 116

9. lHauBiayanbHi 3aBAaHHA
Hemae
9. Individual Task
absent

10. MeToau HaB4YaHHSA
CnoBecHi (nosicHeHHa Ta 6eciga), Hao4Hi (iNOCTPyBaHHA Ta LEMOHCTPYBAHHA) Ta
NpakTU4Hi (NabopaTopHi Ta NpakTU4YHi poboTn).
10. Educational Methods
Verbal (explanation and discussion), visual (illustration and presentation), practical
(laboratory and practical classes).

11. MeTOoAU KOHTPOJIHO
KOHTpOnb MPUCYTHOCTI Ha 3aHATTAX. |HAMBIQyanbHe 34aBaHHA flabopaTopHux Ta
NpaKTU4HMX pobiT, moayniB. Ek3ameH.
11. Inspection Methods
Attendance inspection. Individual passing of laboratory and practical works, modules.
Exam.

12. Kputepii ouiHOBaHHA Ta po3noain 6ani., siKi OTPUMYIOTb CTYAEHTU

12.1. Posnogin 6anis, ki OTPUMYOTb CTYAEHTW (KinbKiCHI KpUTEpIil OLiHIOBAHHS)

CknapoBi HaB4YanbHOI banu 3a ogHe KinbkicTb CymapHa
poboTK 3aBaaHHSA 3aBaaHb KinbKicTb 6anis

Moaynsb 1

BukoHaHHSA npakTU4HOT 0...1 1 0...1

poboTun

MofynbHUN KOHTPOIb 0...10 1 0...10
Moaynob 2

BuKoHaHHSA npakTUYHUX 0...1 4 0.4

pob6iT

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

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

nabopartopHux pobiTt

MofgynbHUIN KOHTPOISb 0...20 1 0...20

Ycboro 3a cemecTp 0...100

CemecTpoBun KOHTpOnb (icnnT) NpoBOAUTLCA Yy pasi BigMOBWM cTydeHTa Big Ganis
NMOTOYHOrO TECTYBaHHS Ta 3a HaABHOCTI gonycky pgo icnuty. [lig 4Yac cknagaHHA
CEeMEeCTPOBOroO iCAUTY CTYAEHT Mae MOXNUBICTb oTpumaTtn makcumym 100 Ganis.

bineT gna icnuty cknagaeTbca 3 TPbOX TEOPETUYHUX NuTaHb. [Nepwe nuTaHHa Oae
MOXnNuBICTb oTpumaTtu ao 20 6anis; gpyre — o 30; Tpete — go 50 (cyma — 100 6aniB).

12.2. AKiCHI KpuUTepil OUiHIOBaHHSA
HeobxigHui obcar 3HaHb AN ogepXXaHHSA NO3UTUBHOIT OLiHKK:
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— OCHOBHI TepMiHM Ta BW3HAYeHHS HadiMHOCTI Ta XwuByyocTi AT; KiNbKiCHI
MOKa3HUKMN HafiHOCTI, 6e3nekn Ta xumBy4yocTi J1A; B3aEMO3B’130K ePEKTUBHOCTI,
Ha4iMHOCTI, XXMBYYOCTi Ta BapToCTi JIA,

— 30BHIWHI NPUYUHKM aBiaUinHUX NOAIN (HECNPUATNMBI BNIVBM HAaBKOJSIULLHBLOIO
cepenosuLa);

— BHYTPILWHI NPUYNHK aBiauinHKX Nogin («nacbkin paktop» Ta Bigmosn AT);

— MeToau 3abesneyeHHs HadiNHOCTI Ta XMBYYOCTI NNaHepy Ta cuctem AT,

— 3aKOHW pO3MoAiny AUCKpPEeTHUX Ta 6e3nepepBHMX BUNAAKOBUX BEMNNYMH, YNCOBI
XapaKTepUCTUKM pPO3MoAiny, iX iHTerpanbHi OLIHKN, OCHOBHI pPO3paxyHKOBI
MeToau aHanidy HaginHocTi AT;

— OCHOBHI eKCrnepuMeHTanbHi MeToau aHanisy HafgiHocTi Ta >kuBydocTi AT,
OCHOBHI npoLecw, Wo MatTb Micue npu ywkomkeHHax AT Ta ix Hacnigku.

HeobxigHuin o6car BMiHb ANst OA4epKaHHSA NO3UTUBHOI OLLIHKMN:
— SAKICHO aHanisyBaTu HafiMHICTb Ta XMUBYYICTb €fleMeHTIiB nnaHepa Tta cucrem AT
y uinomy;
— 3anponoHoByBaTu Oinbll [OCKOHANi KOHCTPYKTMBHI pPilLEHHA AN €NeMEHTIB
nnaHepa Ta cuctem AT 3 TOUKM 30py HAAINHOCTI, 6e3nekn Ta xmByyocTi AT;
— po3paxyBaT¥  napameTpu  HafiMHOCTI  cucteMnm  Ona PiSHOMAHITHUX
JYHKLiOHaNbHMX 3B’A3KIB €efTeMeHTIB CUCTEMU.

12.3 Kputepii ouiHioBaHHs poBOTK CTyaeHTa NpOTSAroM CeMecTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTu Ta
3axuctTutTn yci nabopatopHi poboTu. BMiTM CaMOCTIHO BMKOHYBaTW SIKICHWUW aHania
HaOIMHOCTI Ta XXMBYYOCTI eneMeHTIB nnaHepa ta cuctem AT, onvcyBaTy MOXIUBI HACnNigKn
iX BiAMOB. 3HaTW KiNbKiCHI KpuTepil ouiHiOBaHHA HadinHocTi AT.

HOobpe (75-89). lMpooemMoHCcTpyBaTM TBeEpAi 3HaHHA Ta YMiHHA. BukoHatn Ta
3axuctutn yci nabopartopHi poboTn B 0OYMOBNEHMMA BUKNagadyem CTPOK. Bmitu
CaMOCTIHO BMKOHYBATW AKICHUW aHari3 HafiHOCTI Ta >XMBYYOCTi eneMeHTiB nraHepa Ta
cuctem AT, a TakoxX NponoHyBaTu 6inbll [OCKOHaNi KOHCTPYKTUBHI pilLEHHA Ans
enemMmeHTiB nnaHepa Ta cuctem AT 3 TOYKM 30py HagiMHoCTi, 6e3nekn Ta xuydocTi AT.
3HaTK 3aKOHW POo3noainy AUCKPEeTHUX Ta 6e3nepepBHUX BMNAOKOBUX BESIMYWUH, YUCIIOBI
XapakTepuUCTUKM po3noainy, Ix iHTerpanbHi OLiHKW, OCHOBHI pO3paxyHKOBI MeToau aHanisy
HaginHocTi AT.

BiamiHHo (90-100). lMoBHO 3HaTM OCHOBHINM Ta Oo4aTKOBMK Martepian. 3HaTU YCi
Temn. Bes3noMunkoBo BMKOHATU Ta 3axUCTUTK Yyci nabopatopHi pobotn B 0bymoBneHumn
BMKNagayemM CTPOK 3 AOKNagHMM OOrpyHTYBaHHAM pilleHb Ta 3axoAiB, SKi 3anpornoHOBaHO
y poboTax. BmiTn camocTiiHo Ta 6e3noMnnNKoBo BUKOHYBATU SIKICHUA aHani3 HaginHoOCTi Ta
XMBYYOCTi enemeHTiB nnaHepa ta cuctem AT, a Takox NPOMnoHyBaTK HanbinNbLL JOCKOHan
KOHCTPYKTMBHI pilleHHA ONA eneMeHTiB nraHepa 1a cucteM AT 3 TOYKM 30py HALiNHOCTI,
Gesnekn Ta xmBy4docTi AT. 3HATM 3aKOHW pO3MOAINYy AUCKPETHMX Ta 0Ge3nepepBHUX
BUMNAOKOBUX BENMUYUH, YMCIIOBI XapaKTEPUCTUKM pPOo3noginy, ixX iHTerpanbHi ouiHkn. Bmitn
3aCTOCOBYBaTW pO3paxyHKOBI MeToau aHanidy HaginHocTi AT.

LLikana ouiHlOBaHHA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpaguUiNHO LWKanow
Cyma 6anis — — :
lcnuT, andpepeHuinoBaHnn 3anik 3anik
90 -100 BiaminHO
75 -89 Hobpe 3apaxoBaHo
60-74 3ap0BinbHO
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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

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
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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
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
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