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1. 3aranbHa iHhopMmauis npo BUKNagava

LlykaHoB PycnaH KOpinosuy

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

BueHe 3BaHHSA: —

Mepenik gucumnnnid, 9Ki BUKNagae:

— Cuctemn Ta obnagHaHHA asiauiniHOl
TEXHIKW;

— [NpoekTyBaHHA  CMNOBUX  YCTAHOBOK
aBiaUiNHOI TEXHIKW;

— NpoekTyBaHHS cucTem CUNoBMUX
YCTaHOBOK J1iTaKiB | BEPTOSIbOTIB;

— EdbekTuBHICTb Ta HaAiMHICTL aBsiauifHOl
TEXHIKW.

Hanpsmu HaykoBux pocnigxeHb: [NpoeKkTyBaHHS eneMeHTiB CUOBUX

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

General information about the lecturer

Ruslan U. Tsukanov

Post: Senior Lecturer of Airplane and
Helicopter Design department

Scientific rank: —

Academic rank: —

List of disciplines, given by the lecturer:

— Aircraft’'s Systems and Equipment;

— Designing of Aviation Power Plants;

— Airplanes and Helicopters Power Plant
Systems Design;

— Efficiency and Reliability of Aviation
Techniques.

—_—

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

2. Onuc HaBYanbHOI ANCUMNAiHU

dopma 3006yTTS OCBITH

[leHHa, 3ao4Ha

CewmecTtp 8-1
MoBa BuKnagaHH4 YKpalHCbKa, aHrmincbka
Twvn gucymnniHun BubipkoBsa

O6car aucumnniHu:
kpeantn EKTC/ KinbKicTb
rogviH

6 kpeauTiea EKTC / 180 rogmH (48 ayguToOpHUX, 3
AKUX: NeKuii — 24, npakTnyHi — 24; CP3 — 132)

Buan HaB4yanbHO1
OiANbHOCTI

Jlekuil, npakTWUyHi 3aHATTS, caMmocTiHa poboTa

Buawn koHTponto

[MOTOYHUM KOHTPOSb, MOAYNBHUN KOHTPOJTb,
icnnt

[MpepeksianTn

AepoguHamika nitakis Ta BepPTONbOTIB;

[AvHamika noneorTy;

TeopeTuyHa MexaHika;

MexaHika maTtepianis Ta KOHCTPYKLiK;

ByniBenbHa mexaHika;

3aranbHa 6ygoBa aBiaUinHO-paKeTHOT Ta KOCMIYHOT
TEXHIKN;

[BUryHn nitakis Ta BepTONLOTIB.

KopekBi3nTu

KoHCTpytoBaHHS eNeMeHTIB aBialiiHOT TEXHIKMW.

[MocTpekBi3anTn

KypcoBuin npoekT 3 «KOHCTpytoBaHHA enemMeHTiB
aBiaLliHOT TEXHIKN»:
OunnomHuin npoekT 6akanaspa.

2. Course Description

Education form

Full-time, correspondence

Term 8-th
Language Ukrainian, English
Course type Optional

Course content: EKTC
credits / hours

6 €EKTC credits / 180 hours (48 auditorium,
where: lectures — 24, practical classes — 24;
applicant independent work — 132)

Kings of education activity

Lectures, practical classes, independent work

Inspection type

Current inspection, module tests, exam

Prerequisites

Aerohydrodynamics of planes and helicopters;
Flight dynamics;

Engineering mechanics;

Mechanics of materials and structures;
Structural mechanics;

General arrangement of airplanes;

Engines of airplanes and helicopters.

Corequisites

Designing of airplanes’ units.

Postrequisites

Term project «Designing of airplanes’ units»;
Bachelor diploma project.




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

Purpose of studying is to get
knowledge about purpose, layout and
principal diagrams, operation and basic
parameters, structure of units and elements
of systems of aviation power plants (APP);
design features of APP; acting loads and
operation under the loads; airframes of
engine mounts and their comparative
estimation, applied materials; general and
specific requirements of FAR/CS-
23/25/27/29 to APP as wall as examples of
their implementation; to master the skill of
engineering approach towards analysis and
design with aimed at estimation of structure
and making efficient design decisions.

Task is to get knowledge about:

— structure, purpose and general
requirements for APP systems;
principles of classification of APP;
engine types for APP, their basic
properties; schemes of APP -
versions of arrangement (layout);
impact analysis of arrangement to
aerodynamic, strength and mass,
safety and comfort, maintenance
properties, center—of—gravity
position and general arrangement
of airplane;

— airframe of units of APP (engine
mounts, engine nacelles, pylons
est.), operation under loading,
structure of units and elements,
design materials; general and
specific requirements to the
systems and equipment of APP;

— fuel systems: purpose,
requirements and  structure;
aviation fuel processing; aviation
fuels properties; aviation fuels
and additives; fuel storage
subsystem; refueling/defueling
subsystem; fuel feed subsystem;
fuel transfer subsystems; fuel
jettison subsystem; vent,
pressurization and neutral gas

3. MeTa Ta 3aBgaHHA HaBYanbHOI
AUcuUNIiHKU, nepeniku

KOMMNeTeHTHOCTEN
Ta OYiKyBaHUX pe3yrnbTaTiB
HaB4YaHHA
Mema eueyeHHs1 — HabyTu 3HaHHSA
NPO  MPU3HAYEHHH, KOMMOHyBanbHi  Ta
NPUHUMMNOBI  cxemu, pobOTy i OCHOBHI
napamMeTpu, KOHCTPyKUil arperatiB Ta

erleMeHTIB CUCTEM CUIOBMKX yYcTaHOBOK (CY)
nitTakis Ta BepPTOSbOTIB; NPO MPU3HAYEHHS,
KOHCTpYKUil enemeHTiB CY nitakiB Ta
BEpPTONbOTIB; MPO Aitode HaBaHTaXeHHA |
poboTty nig HaBaHTaXXEHHAM; npo
KOHCTPYKTUBHO-CUSOBI O CIVY (KCCQ),
KPINMEHHs [ABUryHa Ta iX MOPIBHANbHY
OLiHKY, 3acTOCOBYBaHi MaTtepianu; npo
3aranbHi i cneuyianbHi Bumorn FAR/CS-
23/25/27/29 po CY nitakiB Ta BEpTOnbOTIB
Ta npuknagm Iix peanisadii; onaHysaTu
iIHXXEHEepHi mMeToau aHanisy Ta
NPOEKTYBAHHSA 3 METOK OLIHKM KOHCTPYKLiT
Ta NPUUHATTA pauioHanbHNX
KOHCTPYKTMBHMX PillEHb.
3aedaHHs1 — HabyTW 3HAHHA NpPO:
— CKnag, Npu3HayYeHHs Ta 3aranbHi
Bumorn go cuctem CY nitakiB T1a

BEpPTONbOTIB,; NpUHLMNN
knacucpikauii  CY nitakiB Ta
BEPTONbLOTIB;, Tvnn ABuryHiB CY
niTakis, )4 OCHOBHIi
Xapakrepuctumkm; cxemm  CY
niTakiB — BapiaHTU pPO3MiLLEHHS

(kOMMNOHYBaHHS); aHania BnIMBY
KOMMOHYBaHHS Ha aepoguHaMiky,
MiUHICTb Ta Macy, 6e3neky Ta

KomdoopT, eKkcnnyaTauinHi
BJ1TACTUBOCTI, LEHTPIBKY Ta
3ararnibHe KOMMOHYBaHHS fniTaka;
— KCC enementiB CY nitakiB
(kpinneHHs ABUryHa,
MOTOrOHAOMNM, NIAOHW Ta iHW.),
poboTy nNid  HaBaHTAXEHHAM,

KOHCTPYKLUiI BYy3niB Ta efeMeHTIB,
KOHCTPYKLinHI mMaTepianu;
crieudianbHi  BMMOIM  asiaLliMHUX
npaBun A0 CUCTEM Ta E€fIEMEHTIB
CY nitakiB Ta BEpTONbLOTIB,;

— MNanuBHIi CUCTEMWU. NPU3HAYEHHS,
BUMOrM Ta cKnag, BMPOOHMLTBO
aBiauinHMX nanue;, BACTUBOCTI
aBiauUinHUX  Manus; aBiaLinHi
nanveBa Ta npucagku; nigcucrema
3bepiraHHa nanuea; nigcucrema
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— oil systems: purpose and
requirements; aviation oils;
general characteristic of oll

systems; schemes of oil systems;

calculation of oil systems; oll
system components;

— problems of internal
aerodynamics, air  ingestion

system and gas exhaust, their
structure and design, methods of
regulation;

— purpose, arrangement, engine
mount and systems of Auxiliary
Power Units (APU); classification
and features of starting systems;
features of fire on-board aircraft,
schemes of APP fire control
systems, their main components,

purpose and principles;
classification and features of
engine control systems, APP

controls; icing results and ways of
aircraft protection against icing,
features of APP anti-icing and
deicing systems.

Obtained competences:

General competences (GC):

Familiarity and understanding the
subject field and understanding professional
activity.

Ability for abstract thinking, analysis
and synthesis.

Creativity, initiativeness,
and ability to work in team.

Ability to estimate and provide quality
of performed works.

Prognostication of own activity results
from the point of view of inadmissibility of
ecological situation worsening and hazard
appearing for people health.

enterprise

— MNPU3HAYEHHA MacChsHOI CUCTEMMU
Ta BUMOrM [0 Hel;, aBialinHi
Macna; 3arasibHa XapakTepucTuKn
MacnaHnx cucTem; cxemu
MacnaHMX CUCTEM; PO3paxyHKK
MacnsHUX CUCTEM; KOMIMOHEHTH
MacnaHUX CUCTEM;

— MNWUTaHHSA BHYTPILLHbLOT
aepoguHamikm, nosiTpA3abuHayis
[ BUXIOQHUX  MNPUCTPOIB, X
KOHCTPYKUil Ta MPOEKTYBaHHSA,
crnocobu perynoBaHHS;

— MpPU3HAYEHHS, KOMMOHYBaHHS,
KpIiNSIeHHS Ta cuctemu
AOMOMDKHMX CWUMOBUX YCTaHOBOK
acy); Knacudikauito Ta
0COBNMBOCTI MYCKOBUX CUCTEM;
ocobnmBoCTi noxexi Ha 6opTy
niTakiB Ta BepTONbOTIB, CXemu
NPOTMNOXEXHUX cuctem CY, ix
OCHOBHI €MeMeHTN, NPU3HaAYEHHS
Ta npuvHUMNM Aii; knacudikauiio

Ta 0cobnmBoCTi cuUcTeMm
ynpaeniHHga ABUIyHaMun, oOpraHu
KepyBaHHa CY; Hacnigkm Ta
crnocobu 3axucTy Bif 3nNefeHiHHS,
0COb6nMBOCTI
nNpoTNoBigHIOBaNbHOI  cUCTEMMN
CYv.

KomnemeHnmuocmi, SKi

Habyearombcs.

3azanbHi komnemenmuocmi (3K):
3HaHHA Ta pPO3YMIHHA NpPEeaMETHOI

obnacti Ta  poO3yMiHHA  NpodecCinHOI
OiSiNbHOCTI.
3paTHicTb Jo abcTpakTHoro

MMWCIEHHS, aHani3y Ta CMHTEe3y.

KpeaTuBHicTb, iHiLliaTUBHICTb,
NiANPUEMNUBICTb Ta 34aTHICTb NpauoBaTh B
KomaHa,i.

3paTHiCcTb ouiHoBaTH Ta
3abes3nevyBaTn AKICTb BUKOHYBaHUX POBIT.

[MporHosyBaHHS Hacnigkis CBOEI
AiSNbHOCTI 3 MNo3uuii  HeNnpPUNYCTUMOCTI
MOripLWEeHHs  eKomnoriyHol  cuTyauil  Ta



Internal need for purposeful
improvement of professional knowledge and
skills during studying and professional
activity.

Professional competences (PC):

Application the mathematical
apparatus for solving problems in the field of
structure designing and manufacturing.

Ability to describe interaction of bodies
between each other and also with gas and
hydraulic medium on the base of a base
knowledge from base sections of physics,
mechanics, electrostatics, electrodynamics,
optic, aerohydrodynamics.

Ability to state and solve problems of
parameters designing of products and
processes of their manufacturing.

Ability to make estimation of loadings
applied to structural components on the
base of their operation conditions.

Ability to calculate components of
aviation and rocket-space technics,
including ones made of composite materials
using knowledge from the mechanics and
strength of materials and structures.

Ability to apply corresponding software
(program languages, program package) to
make physical and mathematical
calculations in the field of designing and
manufacturing of aviation structures.

Develop technical and  design
documentation for aerospace technic main
components manufacturing.

Estimated results of studying (RS):

Ability of mathematical and logical
thinking, knowing main terms, ideas and
methods of fundamental mathematics and
skills of their application during solving the
specific problems.

Knowing modern information and
communication technologies enough for
studying and professional activity.

Regulation of loading applied to A/C
assemblies using technical task,
arrangement schematics, technical and

reference literature, computers according to
typical calculation procedures.

Calculate mode of
determine  load-carrying

deformation,
capability  of

BUHMKHEHHA Hebe3nekn gna 3400pOoB’S
nogen.

BHyTpiwHs notpeba no
LinecnpsiMoBaHoro noninweHHA

NPOMECINHNUX 3HAHb Ta HAaBUYOK Ha MPOTA3i
HaBYaHHS Ta NPOeCINHOI JiiNbHOCTI.

daxoei KoMremeHmHocmi
cneyianbHocmi (®PK):
BukopuctoByBaHHA  MaTemMaTU4HOrO

anapaTy nig 4Yac BMpILWIEHHA 3aBOaHb B
obnacti npoekTyBaHHs Ta BUPOBHULTBA
KOHCTPYKLiN.

30aTHICTb onucy B3aemogii Tin Mix
cobolo, a TakoX 3 rasoBUM i rigpaBriyHUM
cepeaoBuLLEM Ha nigcTtasi 6a3oBMX 3HaHb B
OCHOBHMUX  po3dinax qi3nkn, MexaHiku,
erneKkTpoCcTaTUKN, eneKkTpoanHaMIKN, ONTUKMK,
aeporigpoanHaMiKu.

30aTHICTb NOCTAHOBKM Ta PilLIEHHS
3afay NpoekTyBaHHS NapameTpiB BUPOOIB i
npoueciB iX BUPOOHMLUTBA.

3p4aTHIiCcTb pobuTu OLLiHKY
HaBaHTaXXEHHA Ha KOHCTPYKTUBHI enemMeHTU
BMXOOA4YM 3 YMOB IX eKkcnnyarauil.

30aTHICTb  pO3paxyHKy  erleMeHTIB
aBiaLiiHOI Ta pakeTHO-KOCMIYHOI TEXHIKU, Y
TOMY 4uCni 3 KOMMNO3ULIMHUX MaTepianis
BMKOPUCTOBYIOUMN 3HAHHSA Y ranysi MexaHiku
Ta MILHOCTI MaTepianis Ta KOHCTPYKLiN.

3p4aTHIiCcTb BMKOPUCTOBYBaTU
BignoBsigHe nporpamHe 3abeaneyvyeHHs
(MoBM  nporpamyBaHHS, nakeTu) AnNd

npoBefeHHs Ii3NYHMX Ta MaTeMaTUYHUX
po3paxyHkiB B 0OnacTti MpoeKkTyBaHHA Ta
BUPOBHULTBA aBiauiiHUX KOHCTPYKLN.
Poapobnatu TEXHIYHY i
KOHCTPYKTOPCbKY AOKyMeHTaUito ansa
BUrOTOBNEHHS OCHOBHUX enieMeHTiB AKT.
OuikyeaHi pe3ynibmamu Hag4aHHS.
3paTtHicTb OO0 MarteMaTuyHoro Ta
NOrYHOr0O MWUCNEHHS, 3HaHHA OCHOBHUX
NOHATbL, iAen i metoaiB yHAaMeHTanbHOl
MaTemMaTUKM Ta BMiHHS X BUKOPUCTOBYBATU
nig Yac po3B’sA3aHHSA KOHKPETHUX 3aBAaHb.
3HaHHA cy4acHuX iHopmauinHuMx Ta

KOMYHiKaLinHMX  TexHonorin B  06casi,
A0CTaTHbOMY ans HaBYaHHS Ta
npodecinHol AisnbHOCTI.

HopmyBaHHs HaBaHTaXXeHHS Ha

arperatn JIA BWKOPUCTOBYIOUYM TEXHIYHE
3aBOaHHs, CXeMU KOMMOHYBAHHSA, TEXHiYHY
Ta posigkoBy nitepaTtypu, EOM a3rigHO 3
TUMNOBMMW MEeTOAUKaMM PO3paxyHKIB.
O6uncnioBatu Hanpy>XeHo-
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structural components of aviation and
rocket-space technics.
Calculate strength of units and joints of

aerospace technics on the base of
schematics and pilot projects using
technical and reference literature, CAD/CAE
means, according to typical -calculation
procedures.

Development designing

documentations, sections of explanatory
notes for pilot projects of mean complexity
of aerospace product components and
making drawings by means of existing
methods on the base of normative
documents and operating standards,
including application of CAD means.

Applicant should know:
— structure, purpose and general
requirements for APP systems;
— principles of classification of APP;
— engine types for APP, their basic

properties;
— schemes of APP — versions of
arrangement  (layout); impact

analysis of arrangement to
aerodynamic, strength and mass,
safety and comfort, maintenance
properties, center—of—gravity
position and general arrangement
of airplane;

— airframe of units of APP (engine
mounts, engine nacelles, pylons
est.), operation under loading,
structure of units and elements,
design materials;

— specific requirements of
Airworthiness Regulations to the
systems and components of APP;

— structure of diagrams of liquid
system pipelines of APP,
structural elements, their purpose

and principle of operation,
designing calculation, altitude
performance of fuel and oil
systems;

— problems of internal
aerodynamics, air  ingestion

system and gas exhaust, their
structure and design, methods of
regulation;
— purpose,

arrangement, engine

nedopMOBaHNN CTaH, BU3HA4YaTU Hecy4y
34aTHICTb KOHCTPYKTUBHUX  €NEeMEHTIB
aBiauUiHOT Ta pakeTHO-KOCMIYHOT TEXHIKN.

PospaxyHkn By3niB Ta 3'€gHaHb
Bnpobie AKT Ha MiUHICTb Ha OCHOBI CxeMm Ta
€CKI3HMX MNPOEKTIB i3  BUKOPUCTAHHAM
TEXHIYHOT Ta  [OOBIOKOBOI  niTepaTtypw,
3acobiB  aBTOMaTM3auil  NPOEKTyBaHHS,
3rigHo 3 TUMNOBMMM MeToaukamm
PO3paxyHKiB.

Pospobka KOHCTPYKTOPCbLKOT
AOKyMeHTauil, po3ainis  MOsICHIOBaSIbHUX
3anncok pobiT ecki3HMX NPOEKTIB cepeaHboi
cknagHocTi enemeHTiB BupobiB AKT Ta
nobyaoBa KpecrneHHs iCHyl4YMMn MeTogamm

Ha OCHOBi HOPMaTMBHUX [OOKYMEHTIB |
Ailynx  ctaHgapTie, 'y TOMY u4ucni 3
BUKOPUCTaAHHAM  3acobiB  aBToOMaTu3auii

KOHCTPYKTOPCbKMX pOOOT.
3p06yBay OCBiTU Mae 3Hamu:.

— CKnag, Npu3HayYeHHs, Ta 3aranbHi
BuMorn oo cuctem CY nitakiB Ta
BEPTONbOTIB;

—  MpUHUUNU Knacudikauit
nitakis Ta BEPTONbLOTIB;

— Tunn asuryHie CY nitakis, 1x
OCHOBHI XapaKkTepUCTUKN;

— cxemn CVY nitakiB — BapiaHTu
PO3MILLLEHHSA (KOMMOHYBaHHS);
aHani3 BNAMBY KOMMOHYBaHHA Ha
aepoauHaMmiky, MiLHICTb Ta macy,

Ccy

Geaneky Ta KomdopT,
ekcnnyaTauivHi BNacTUBOCTI,
LEHTpPIBKY Ta 3aranbHe
KOMMOHYBaHHS NiTaka;

— KCC enemeHntiB CY niTakiB
(kpinneHHs ABUTyHa,
MOTOrOHAOMNM, NIAOHW Ta iHW.),
poboTy nNig  HaBaHTAXEHHAM,

KOHCTPYKLUII BYy3niB Ta efeMeHTIB,
KOHCTPYKLiNHI MaTepianu;

— crneuianbHi  BMMOIrM asiauiiHUX
npaBun OO CUCTEM Ta eNneMeHTIB
CY nitakiB Ta BEpTONbLOTIB,;

—  CTPYKTYPHY oynosy cxem
Marictpanen piguHHUX CUCTEM
cy niTakis, KOHCTPYKTUBHI
enemMeHTH, IX MpU3HAYeHHs Ta
npuHUMN  A4il,  NpoeKkTyBarbHi
pPO3paxyHKWN, BUCOTHICTb NariMBHOI
Ta MacnsiHOI CUCTEM;

— MNUTaHHA BHYTPILUHBLOT
aepoamHamiku, noeiTpsidabunHauis
[ BUXIOQHUX  NPUCTPOIB, X
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classification and features of
starting systems;

features of fire on-board aircratft,
schemes of APP fire control
systems, their main components,
purpose and principles;
classification and features of
engine control systems, APP
controls;

icing results and ways of aircraft
protection against icing, features
of APP anti-icing and deicing
systems.

Applicant should be able:

to carry out comparative analysis
of arrangement (layout) of
systems and equipment of APP
onboard an airplane taking into
account their impact to airframe of
airplane and its aircraft
performance characteristics;

to design airframe, structural,
principal, design diagrams of
systems and equipment of APP;
to perform design taking into
account requirements of aviation
regulations FAP/CS-23/25/27/29,
using methods of rational design
and PC for the purpose of
estimation of versions of structure
and design decisions;

to carry out design of systems
and units of APP, using methods
of increasing reliability,
survivability and service life taking
into account state-of-the-art of
aviation technique.

NPU3HAYEHHS, KOMMOHYBaHHS,
KpinneHHs Ta cuctemun ACY;
Knacudpikauito Ta ocobnmBoCTi
MyCKOBUX CUCTEM,;

ocobnmBoCTi noxexi Ha 6opTy
niTakiB Ta BepTONbOTIB, CXemu
NPOTMNOXEXHUX cuctem CY, ix
OCHOBHi €TeEMEHTU, NMPU3HAYEHHS
Ta NpuHUMNK Aai;

knacudikauiro Ta 0cobnmueBocCTi
CUCTEM YNpaBMiHHA ABUTyHaMu,
opraHu kepyBaHHsA CY;

Hacnigkn Ta cnocobu 3axucTy Big

3neaeHiHHS, 0CcobNMBOCTI
npoTMobnigHBanbHOI  cucTtemMm
Ccv.

3po0yBay OCBiTM Mae eMimu:

NPOBOAUTU MOPIBHANBHUIM aHarni3
PO3MILLLEHHSA (KOMMNOHYBaHHS)
cuctem i enemeHTtiB CY AKT Ha
nitaky abo  BepTONbLOTI 3
ypaxyBaHHsaM ix BnnvmBy Ha KCC
nnaHepa Ta Moro NbOTHO-TEXHIYHI

XapaKTeEPUCTUKY,
po3pobnatn KCC, cCTpyKTypHi,
NpUHUMNiansHi, PO3paxyHKOBI

cxemn cuctem i enementis CY
niTakiB Ta BEPTOSbOTIB;

NPOBOAMTM  MpPOEKTYBaHHA 3
ypaxyBaHHAM BuMOr AsialiHNX
npasun FAR/CS-23/25/27/29,
3aCTOCOBYO4M mMeToau
pauioHanbHOro NPOEeKTyBaHHA Ta
EOM 3 meTow OUiHKM BapiaHTiB

KOHCTPYKLiT Ta NPURHATTA
piLLEHb;

BUKOHYBaTH KOHCTPYIOBaHHSA
cuctem i enemeHTiB CY nitakis Ta
BEpPTONLOTIB, 3aCTOCOBYO4U
3acobu niaBULLEHHA HaAiNHOCTI,
XWBYYOCTI [ pecypcy 3

ypaxyBaHHAM Cy4aCHOro piBHS
PO3BUTKY aBiaLliNHOI TEXHIKU.

4. Course Content 4, 3MicT HaB4YanbHOI AUCLUMNNIHN

Moaynsb 1.
Tema 1. BcTtyn o HaBYanbHOI
ancumnniin «MpoekTyBaHHSA
CUNOBUX YCTAaHOBOK aBiaLliuHOI

TeXHiKu»
BUBYEHHS i

Module 1.
Theme 1. Introduction to the
course Designing of Aviation

Power Plants
Subject of the course. Definition of

concept a power plant. Purpose of aircraft 3agavi
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power plant. Content of APP. Ways of
development of power plants (basing on
comparison of APP properties development:
thrust (power), specific thrust, specific
gravity, specific fuel consumption,
aerodynamic of APP, reliability, service life).
Over-all technical requirements to aircraft
power plants.

Theme 2. Classification of Power
Plants. Types of Aircraft Engines

and Their Arrangement on Aircraft
General analysis of different aircraft
engine types and areas of their application.

Main  characteristics of reciprocating
engines, turboprops, prop-fans, turbo-
shatfts, turbojets, bypass turbojets

(turbofans), turbojets and turbofans with
afterburner, ramjets, rocket engines (liquid-
propellant rocket engines and solid-
propellant rocket engines), and combined
engines. Combined power plants.

Auxiliary power unit (APU): purpose,
content and arrangement.

Engine selection. Numbers of engines.

Analysis of engine arrangement
schemes on aircraft: in fuselage, on wings,
in wings root part, under wings with pylon, in
fuselage tail part, above wings, above
fuselage.

Theme 3. Engine Mounts

Engine mounts. General information.
Purpose. Requirements. Loadings. Critical
load conditions.

Engine mounts of (bypass) turbojets
depending on their arrangement onboard
aircraft.  External loads carrying-out.
Materials. Strength calculation. Designing of
engine mount elements and attachment
fittings.

Engine mounts of turboprops (truss
and truss-girder). Engine mounts of
turboshafts on helicopters. Airframes of
engine mount for reciprocating engines
(radial and in-line piston engines). External
loads carrying-out. Materials. Design of
attachment fittings. Requirements
satisfaction.

Theme 4. Vibrations and Shock-

absorption

Vibration typeis. Causes of

ancumnniin. BusHavyeHHs NOHATTA «cunoBa
yCTaHOBKa». [Mpu3HaveHHs CUIoBOI
YCTaHOBKWM niTakiB Ta BepTonboTiB. Cknag
CY. LUWnaxu possutky CY (Ha 6asi
MOPIBHAHHA pPO3BUTKY Xxapaktepuctuk CVY:
Tara (NOTYXHICTb), NMTOMa TdAra, nMTOMa
Bara, nuToma BUTpaTa nanuea,
aepognHamika CVY, HaginHicTb, pecypc).
3aranbHi TEXHIYHIi BUMOTH.

Tema 2. Knacudpikauia CY nitakiB.
Tunu aBuryHiB aBiadinHux CY Ta ix

PO3MillleHHA Ha niTaKkax

3aranbHU  aHania  pisHUX  TUNiB
aBiauinHMX  ABWUryHiB i obnacti  ix
3actocyBaHHsA. OCHOBHiI XapaKTepuUCTUKK
ABUIYHIB — NOPLLHEBMX (rna,
TypborsuHToBnx  (TrA), Typ6OrBmHTO-
BeHTUNATOpHMXx (TIBO), TypboBanbHMX

(TBnf), TtypbopeaktusHux (TPLO, TPO®),
ABOKOHTYPHUX TypbopeaktuBHux (TPOA,

TPOO®), MPAMOTOYHMX MNOBITPSIHO-
peaktvHux  (MMNPH), pakethux  (PPL,
POTM),  komGiHoBanmx  (TPO+MMNPO).

KombGiHOBaHi cuMnoBi yCTaHOBKM.

HonomixHi cunosi yctaHosku (OCY):
NPU3Ha4YeHHsA, cknag i PO3MiLLEeHHs.

Bubip aBuryHa. KinbkicTb ABUrYHIB.

AHaniz cxem CY 3 poO3MiLLEHHAM
ABUMYHIB Ha niTakax Ta BepTonboTax: Yy
doro3ensxki, Ha Kpuni, Yy KOPEeHeBiNn YaCTuHI
Kpuna, nig Kpurom Ha ninoHax, B XBOCTOBIN
YaCcTUHI  prO3ensaxy, Hag Kpurom, Hapg
doro3€eNSHKEM.

Tema 3. KpinneHHsa ABUryHIB

Cucrtema KpinneHHs OBUTYHIB,
3aranbHi BigomMocTi. [Mpn3HadeHHs. Bumorn.
HaBaHTaxXeHHs. Po3paxyHKOBiI BUNagku.

Cwunosi cxemu kpinnedHa TPO(O) B
3anexHoCTi Bif PO3MILLEHHS [OBUryHIB Ha
nitaky. PoboTta nig HaBaHTaXEHHSM.
MaTepiann. Po3paxyHKM Ha  MILHICTb.
[MpoekTyBaHHA  enemeHTiB Ta  By3niB
KpinneHHs ABUrYHIB.

KCC cuctem  kpinneHHs  TI[4
(dbepmosBi Ta cdepmo-6ankosi). KCC cucrem
kpinneHHss TBa[l Ha BepTonboTax. KCC
cucteMm kpinneHHa T (3ipkonogibHux Ta
pagHux). Pobota nig  HaBaHTaXXeHHSM.
MaTtepian. KoHCTpykKuil By3niB KpinneHHs.
Peanisauis nponoHoBaHNX BUMOT.

Tema 4. Bibpauii Ta amopTusauis

Tunn BibGpauin. MpnumHn BiGpauin.
3MyLleHi | BMacHi KONMMBaHHSA, 4acTtoTa
KonueaHb. Hacnigkn Bibpauin. LUnaxm
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vibrations. Forced and free vibrations.
Effects of vibrations. Ways to decrease
vibrations.  Stiffness of power plants.
Oscillations of a system with one degree of
freedom. Shock-absorption of engine
mounts. Purposes and essence of shock
absorption. Location of shock absorbers.
Stiffness  of  shock-absorbers.  Elastic
materials. Design of shock absorbers.
Module 2.

Theme 5. Fuel Systems

Fuel systems: purpose, requirements
and structure. Aviation fuel processing.
Aviation fuels properties. Aviation fuels and
additives.

Fuel storage subsystem: purpose,
requirements and structure. Calculation of
required capacity of fuel tanks. Fuel tanks
arrangement. Aircraft center-of-gravity shift,
due to fuel migration. Fuel tanks structure
and classification.

Refueling/defueling subsystem:
purpose, requirements and classification.
Gravity  refueling.  Ground  pressure
refueling/defueling. Refueling subsystem
control units. Air refueling.

Fuel feed subsystem. Fuel feed
methods. Tanks connection types. Selection
of feed tanks number and arrangement.
Feed reliability increase methods.
Integrated feed subsystem solution. Feed
subsystem components. Feed subsystem
calculations.

Fuel transfer subsystems:
auxiliary and center-if-gravity control.

Fuel jettison subsystem: purpose,
requirements, schemes and calculation.

Vent, pressurization and neutral gas
subsystems. Schemes and calculations.
Structural components of vent and
pressurization subsystems.

Fuel measurement, indication and
management subsystems: purpose,
requirements and structure. Fuel measuring
subsystem schemes. Fuel measurement
and indication subsystem components.

main,

Theme 6. Oil Systems

Purpose of oil systems and
requirements to them. Aviation oils. General
characteristic of oil systems. Lubrication
systems for piston engines; (bypass)
turbojets; turboprops. Schemes of oil

3meHweHHa Bibpauin. Xopctkicte CY.
KonvBaHHa cuctemi 3 oOfHMM CTyneHem
ceoboan. AMopTmsauist KpinneHHa ABUIYHIB.

3agadi amopTum3adii, ii CyTHICTb.  Micue
yCTaHOBKM  amopTusaTtopis. XKoOpCTKiCTb
amopTu3aadlil. MaTepian NPYXHUX
enemMeHTiB. KOHCTpYKLis amopTn3aTopis.
Moaynsb 2.
Tema 5. NanuBHiI cuctemun
ManuBHi  cuctemMn: NPU3HAYEHHS,

BMMOrM Ta cknag. BupobHuuTBO aBiauiiHmMx
nanue. BnactmBocTi asiauinHMX nNanus.
ABiauirHi nanuea Ta Npucagku.

Miacuctema  3b6epiraHHsa  nanuea.
NPU3Ha4YeHH4, BMMOTU Ta cknag.
PospaxyHok HeobxigHoro ob’emy nanmBHUX
OakiB. PoamilleHHa nanumBHUX  Daki..
3MiLLEHHS LLeHTPY Baru fnitaka, CnpudinHeHe
nepeTikaHHAM nanuea. KoHCTpykuia Ta
Knacudikauis nanmBHmnx 6akis.

lNipcucrtema 3anpaBrieHHa-31nBY
nanuea: NPU3Ha4YeHHs, BUMOTM Ta
knacudikauisa.  Bigkpute  3anpaBneHHS.
3akpuTe 3anpaBfieHHNA-3NIMB  Ha  3eMi.
Kepytoui NpUCTpPOI nigcuctemu
3anpaBreHHs. 3anpaBreHHs y NoBiTPI.

lMigpcuctema  XXUBNEHHS  NanuBOM.
METOAN  >KMBIEHHS nannBoM. Tunn
3'egHaHHA ©OakiB. Bwubip kinbkocTi  Ta
poO3MilleHHs BuUTpaTHux 6GakiB. MeToan
niaBULLEHHA HagiNHOCTI KUBMNEHHSA.
KomnnekcHi pilleHHsA NigCUCTEM XXUBFEHHS.
EnemeHTn nigcucTtem XUBMNEHHS.
Po3paxyHkun nigcnctem XuBreHHs.

Migcuctema nepekadyyBaHHA nanuea:
OCHOBHa, JonoMixxHa Ta 6banaHcyBanbHa.

MNipcuctema aBapinHoro 3numBy
nanuvea. NPU3Ha4YeHHs, BMMOIK, CXemMun Ta
PO3paxyHKH.

Migcuctemn gpeHaxy, HagyBaHHSA Ta
HenTpanbHoro raszy. Cxemu 1a po3paxyHkKu.
KoHCTPYKTUBHI efieMeHTn nigcucrtem
ApeHaxy Ta HagyBaHHS.

Miacnctemn BUMIpOBaAHHS, iHAMKaUIT

Ta KepyBaHHS ManuMBOM:. MPU3HAYEHHS,
BUMOrM Ta cknag. Cxemum nigcmctemm
BUMIpIOBaAHHSA nanuea. EnemeHTn
niacMcTemM BUMIPIOBAHHA Ta  iHAMKauil
nanvea.

Tema 6. MacnsiHi cuctemm

Mpu3HayeHHa MacnsiHOi cucTemMu Ta
BMMOrM A0 Hel. ABiauinHi macna. 3aranbHa
XapaKTepUCTUKM MacrsiHuX cucTem.
MacnsaHi cuctemn cunosmux yctaHosok 3 1,
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systems. Ways of air separation from oll
(direct scheme, reverse scheme, single-
circuit scheme with a centrifugal de-aerator,
shorted schemes, double-circuit scheme).
Calculation of oil tank required capacity.
Calculation of oil system altitude
performance. Oil  cooling. Coolers:
classification, types. Structure of oil tanks,
their features.

Theme 7. Nacelles and Pylons of
Engines

Nacelles and pylons of engines:
purpose, structure, requirements, and
classification. Nacelles and pylons of
subsonic turbofans. Nacelles of supersonic
(bypass) turbojets. Nacelles of airplanes’
turboprops and turboshafts. Nacelles of
helicopter’s turboshafts. nacelles (cowls) of
piston engines.

Theme 8. Subsonic Air Intakes

Air suction system, its purpose,
requirements and components. Jet engines
overall compressor pressure ratio. Total
pressure recovery factor.

Standard air duct segments.
Pressure losses during air motion. Diffuser.
Losses in diffusers.

Air intakes classification. Design
model and design algorithm of subsonic air
intakes. Design model and design algorithm
of subsonic air intakes for turboprop.
Subsonic Air intake design.

Theme 9. Supersonic Air Intakes

Shocks. Ways of shocks creation.
Types of supersonic air intakes. Relation of
impact pressure recovery factor from M
flight number and number of shocks. The
design model and algorithm of designing of
supersonic air intakes. Operation of air
intakes at off-design condition. Methods of
supersonic air intakes regulation. The
general arrangement and structure of
supersonic air intakes.

Theme 10. Exhaust Units of APP

Exhaust units, purpose,
requirements, structure. Thrust vectoring
nozzles. Thrust  reverser, purpose,

requirements. Types of thrust reversers.

TPOO), TrAa. Cxemum macnsHUX CUCTEM.
Cnocobu BiggineHHs noBsiTps 3 Mmacna
(npsima, 3BOPOTHS, € pO3paxyHKo i3 e

po3paxyHKO  MOBITPABIAAINOBAYEM, e
PO3paxyHKOBUX, OBOKOHTYpPHI). Po3apaxyHok
HeobxigHoi MiCTKOCTI macrnobaky.
Po3paxyHOK BWCOTHOCTI € poO3paxyHKo.
OxonogxeHHs mMacna. PagiaTtopu:
Knacudikauis, T™MnNu. KoHcTpyKuis

mMacrnobakiB, iX 0COONMBOCTI.
Tema 7. FloHaoONM Ta NiNOHM

ABUrYHIB
[oHOgonNM Ta  NINOHWM  OBWIYHIB:
NPU3HaAYeHHS, cknag, BUMOTU Ta
Knacudgikauis. [floHgonm Ta nifioHn

possykosux TPOL. MoHAonu Hag3ByKOBUMX
TPO(O). Nongonu nitakosux TIA Tta TBall.
loHgonu BeptoniTHux TBall. [oHgonu
(kanoTwn) MNM.
Tema 8. [lo3ByKOBi BXiAHi NpUCTpOI
lMpu3sHavyeHHa Ta cknag cuctemu
BCMOKTYBaHHSA MOBITPSA, BUMOIM OO Hel.
CryniHb nigsuweHHsa tucky y CY i3 TPOO).
KoediuieHT BiAHOBIEHHA NOBHOIO TUCKY.
Tunosi  AiNsHKM  NOBITPONPOBOAA,
BTpaTK Hanopy npwu pyci nositpsa. Oudysop,
BTpaTu B gudpysopax.
Knacudikauis BxigHUX
PospaxyHkoBa cxema Ta  anroputm
NPOEKTYBaHHSA O03BYKOBUX
nosiTposabupayvos TP[(O). PospaxyHkoBa
cxema Ta  anroputM  MPOEKTyBaHHS
A03BYKOBUX noBiTpo3abupavis pipi!
KoHCTpyKUist 403BYKOBUX NOBITpsizabupadis.

NPUCTPOIB.

Tema 9. Haa3BykKoBI

noBiTpsizabupaun
Ctpnbkn  yuwinoHeHHA.  Cnocobu
YTBOPEHHA CTPUOKIB yWiNbHEHHA. Tunun
HaO3BYKOBUX MOBiTpA3abupadis. 3anex-
HICTb KoediuieHTa 36epexeHHs1 MNOBHOro
TUCKY Big uucna M nonboTy Ta u4ucna
CTPUOKIB yLUiNbHEHHS. Po3paxyHKkoBa cxema
Ta anropuTM MPOEKTYBaHHA HaA3BYKOBUX
nosiTpsidabupadyis. PoboTta nosiTpsazabupa-
YiB HA € po3paxyHKoBuX pexunmax. Cnoco-
On perynioBaHHS HaO3BYKOBMX MOBITPSA-
3abupauis. 3aranbHa Obynosa [

KOMMOHYBaHHsI NOBiTpsA3abupauis.

Tema 10. BuxigHi npuctpoi CY

BuxigHi  npucTpol,  NpuU3Ha4YeHHs.
Bumorn, cknag. Conna i3 kepyBaHHAM
BekTopom Taru. [lpucTpin pesepcy TArum,
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Sources of noise onboard an airplane.
Ways of noise abatement.
Module 3.

Theme 11. Auxiliary Power Units
APU: purpose, requirements,
structure and arrangement. APU power
sources.
APU systems: fuel, oil, engine mount,
air suction, exhaust and others.

Theme 12. Engine Staring Systems

Purpose, requirements and structure.
Starting process sages. Starting Torques.
GTE Starting Time. GTE Starting Time.
Starting System Classification.

Electric, air, gas starting systems.
Air-Impingement Starting Systems. Gas
Turbine and Hydraulic Starting Systems.
Piston Engine Starting Systems. GTE
Oxygen Supply Systems. Starting Control.

Theme 13. Engine Control Systems

Purpose, requirements and structure.
Engine control system classification.

Engine controls for non-
maneuverable airplanes, jet maneuverable
airplanes, light piston-engine and turboprop
airplanes, VTOL aircraft, helicopters.

Engine control system linkage: push-
pull, cable, combined and electrical.

Engine Indication system. Automatic
systems of aircraft power plant, for flight
safety increase.

Theme 14. Fire Control Systems
Fire initiation conditions and fire
features onboard aircraft. Passive fire
control methods.

Power plant fire control system:
purpose, requirement and structure.
Fire  detection systems: point

temperature detectors, linear temperature
detectors, ionization and radiation detectors.
Fire extinguishing systems. Fire
extinguishing system components: fire
extinguishers, solenoid-controlled valves,
emergency activation devices and blowout
disks. Fire extinguishing system control.

npu3Ha4yeHHsa, BMMOrM. Twunu nNpuUCTpPoOIB
peBepcy. [Ixepena wymy Ha nitaky. 3acotu
3HWKEHHS LLYMY.

Moaynsb 3.
Tema 11. [lonoMiXHi cunoBi
yCTaHOBKM
|_|pl/I3Ha'-IeHHFI, BUMOIn, CKnag, Ta

poamiweHHs OCY. [xepena eHeprii ACY.

Cuctemun OCY: nanuBHa, MacTUnbHa,
KpiNneHHs1, BCMOKTYBaHHS MOBITPsi, BUXNOMNY
Ta iHLWi.

Tema 12. lNyckoBi cucremun
aBiaUinHUX OABUTYHIB

lMpu3HayeHHss, BUMOrM Ta cknag.
Etann npouecy 3anycky. MomeHTn, w0
AiloTb Nig Yac 3anycky asuryHa. TpuanicTb
danycky [TA. TloTyxHicTb  cTapTepy.
Knacudikauia nycKoBMX CUCTEM.

EneKTpuyHi, NoBITPAHI, ra3osi NyCKOBI
CUCTEMI. lMyckosi cuctemu i3
6e3nocepeHbOO nogaveto CTUCIOro
noeiTpss abo rasy. TepbokomnpecopHi Ta
rigpaBniyHi  nyckoBi cuctemun. [lyckosi
CUCTEMM MOpPLUHEBUX [OBUryHiB. Cucremu

KncHeBoro kueneHHs [TL. KepyBaHHA
3anycKom.
Tema 13. Cucremu KepyBaHHs
OBUTyHamMmm

lMpu3HayeHHss, BUMOrM Ta cKnag.
Knacudikauis cucTem KepyBaHHS
ABUTYHaAMW.

KomaHgHi Baxkeni KepyBaHHS

ABUTYHAMW ONS  HEMaHeBPEHUX JliTakis,
MaHeBpeHux nitakis i3 TPO(O)®P, nerknx
nitakis i3 M ta Tr, JIB3I1, BepTonboTiB.

MpoBoaka cuctem KepyBaHHS
ABUTYHOM: >KOPCTKa, FHyYka, KOMGiHOBaHa
Ta eneKkTpuyHa.

Cuctema BigobpaxeHHs iHdopmalii.
ABTOMATUYHI NPUCTPOT CUMNOBOI YCTaHOBKM
J1A, ong nigBuweHHs 6e3nekn NonboTy.

Tema 14. NMpoTUNOXeXHi cuctemun

YMOBWU BUHUKHEHHSI Ta OCOBMMBOCTI
noxexi Ha 6opty JIA. TlMacuBHi meTOaM
OopoTLOM i3 NOXKEXKELD.

[MpoTunoxexHa
YCTaHOBKM: NPU3HAYEHHS,
cknag.

CucteMn BUSIBIIEHHS MOXEXi: TOYKOBI
TemnepaTtypHi curHanisaTtopu, NiHINHI
TemnepaTypHi curHanisaTopu, ioHisauinHi Ta
pagiauiviHi curHanisaTtopu.

Cuctemun

cuctema  cuIoBoOl
BUMOIMM Ta

noXkeXeraciHHg.
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Theme 15. Power Plants Ice

Protection Systems
Icing classification. Icing process
physics. Icing influence on aircraft power
plants operation.
Ice detection systems. Ice protection
systems for gas-turbine engines, subsonic

and supersonic air intakes, propellers,
helicopters’ rotors and dust protective
devices.

KoMnoHeHTH CcuUCTem NoXKeXXeraciHHA:
BOMHEraCHUKW, eneKTpPoMarHiTHi - KnanaHu,
NPUCTPOIO aBapiHOro yBIMKHEHHA Ta OUCKN
camopo3psmkeHHs. KepyBaHHS CUCTEMOIO
NoXKeXeraciHHs.

Tema 15. NpoTnobnigHoBanbHi

CUCTEeMU CUNOBUX YCTAaHOBOK
Buan 3nepgeHiHHa. ®isnka npouecy
3negeHiHHa. Bnnue 3negeriHHa Ha poboTty
CUNOBUX YCTaHOBOK.

CurnanizaTtopu 3refeHiHHA.
MpoTnobnigHoBanbHi cuctemMmu rTa,
A03BYKOBUX Ta Ha43BYKOBMX
noBiTpo3abupadiB, MOBITPSHUX  BUHTIB,

reuHTIB Ta N3[1 BepTONbOTIB.

5. lHauBiayanbHi 3aBAaHHA
HeMae

5. Individual Task
absent

6. MeToau HaBYaHHA
CnoBecHi (nosicHeHHA Ta 6eciga), HaouyHi (iNIOCTPyBaHHA Ta OEMOHCTPYBaHHA) Ta

NpaKTU4Hi poBOoTHK.

6. Educational Methods
Verbal (explanation and discussion), visual (illustration and presentation), practical

classes.

7. MeToau KOHTpOSIO
KOHTpOnb NpuUCYTHOCTI Ha 3aHATTAX. |HAMBIOyanbHe 34aBaHHS OOMALUHIX 3aBAaHb,

mMoaynis. EksameH.

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

8. KpuTtepii ouiHrOBaHHA Ta po3noain 6anis, siki oTpuMyoTb 3A400yBavi
OCBITH

Tabnuuysa 8.1 — Poasnogain 6anis, siki oTpuMytoTb 3000yBayi OCBITH

CknapoBi HaB4anbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTun 3aBOaHHS 3aBiaHb KinbKicTb 6anis
Moaynb 1
MoaynbHUN KOHTPOIb 0...2 15 0...30
BuKoHaHHS i 3axucT 0...20 1 0...20
PIre
Moaynb 2
MoaynbHUN KOHTPOSIb 0...2 15 0...30
BukoHaHHS i 3axucT 0...20 1 0...20
PIre
Moaynb 3
MopaynbHWit KOHTPOMb | 0..2 \ 15 0...30
Ycboro 3a cemecTp 0...100
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CemecTpoBui KOHTpOnb (icNUT) NPOBOANTLCS y pasi BiaMoBKu 3000yBaya OCBITH Bif
GaniB NOTOMHOro TECTYBaHHSA Ta 3a HasBHOCTI gonycky Ao icnuty. lig yac cknagaHHs
CEeMeCTpPOBOro icnuTy 34006yBay OCBITM Mae MOXNUBICTb OTpuMmaT makcumym 100 Ganis.

binet gns icnuty cknagaeTbCsa 3 TPbOX TEOPETUYHNX NUTAHb Ta OAHIEl 3aaadi. KoxHe
3aBAaHHA Aae MOXNUBICTb oTpumaTn o 25 6anis (cyma — 100 6anis).

Tabnuuya 8.2 — LLkanu ouiHiOBaHHA: 6GanbHa i TpaguuinHa

_ OuiHka 3a TpaguUINHO LIKanow
Cyma 6Ganis : : :
lcnuT, andpepeHuinoBaHnn 3anik 3anik
90 -100 BigmiHHO
75 -89 Hobpe 3apaxoBaHo
60-74 3a00BinbLHO
01-59 HesapgosinbHO He 3apaxoBaHo

KpuTepil ouyiHoBaHHs poboTn 3gobyBada OCBITM NPOTArOM CEMECTPY

3apoBinbHO (60—74) — mMaTu MiHIMYM 3HaHb Ta YMiHb. BUKOHaTK Ta 3axMCTUTK YCi
nabopatopHi poboTn Ta AOMaLUHiI 3aBOaHHA. BMiTM camMOCTINHO JaBaTu XapakKTepuCTUky
Ta po3yMiTM poBOTY iCHYHOUMX CUCTEM KPIMMEHHA AOBWUryHa, NanuMBHUX, MaCTUITbHUX,
MYyCKOBUX, KepyBaHHs, MPOTUMOXEXHUX, NpoTMobnigHioBanbHuUXx cuctem CY, a Takox
aemndepis, NoBiTpo3abupadvis, BuxigHnx npuctpoie CY. BMiTn cknagaTtu TEXHIYHUI onuc
Ha BKa3aHi cuctemm CY.

HNob6pe (75-89) — matm TBepAai 3HAHHA Ta YMiHHA. BukoHaTM Ta 3axucTutn yci
nabopaTtopHi poboTM Ta AOMalLHI 3aBOaHHS B OOYMOBIEHUA BUKNagayvyem CTpoK. Bmitu
CaMOCTINHO CTBOPKOBATU CXEMW CUCTEM KPINMNEHHA OBUryHa, NanmvBHUX, NPOTUNOXEXHNX
cuctem CY. BMiTU cknagaTtu TexHIYHUMIW onuc Ha BkasaHi cuctemn CY. BMiTK BUKOHYyBaTU
NnpoekTyBasribHi Ta NEepeBiPOYHi PO3PaxXyHKM CUCTEMWU KPINSEHHA AOBWUryHa, BMITU
po3paxoByBaTW BWUCOTHICTb ManMBHOI CUCTEMMW, OpEHaX Ta aBapiiHUA 3nvB Nanuea,
NpoekTyBaTn oopMy nosiTpo3abupava.

BiamiHHO (90-100) — NOBHO 3HaTXM OCHOBHIN Ta AogaTKoBUW Matepian. 3HaTu yci
Temn. Be3anomMunkoBo BMKOHATM Ta 3axXMCTUTU YyCi nabopaTtopHi poboTn Ta AOMaLUHI
3aBOaHHSA B 0OYMOBMEHWU BUKNagavyeM CTPOK 3 AOKNagHUM OBrpyHTYBaHHAM pilleHb Ta
3axofiB, AKi 3anpornoHOBaHO y poboTax. BmiTn camocTinHO Ta 6e3MOMUITKOBO CTBOPHOBATU
CXEeMM CUCTEM KpPINMneHHs OBUryHa, narvBHUX, MPOTUNOXEXHUX cuctem CY. Podymitn Ta
BMiTM onucyBaTu poboTy BkasaHux cuctem CY. bBe3noMunkoBo BMKOHYBaTH
NPOEKTyBarbHi Ta NEPeBiPOYHi PO3PaxyHKNM CUCTEMMU KPINSEHHA ABWUryHa, 6e3noMuikoBo
pO3paxoByBaTW BWUCOTHICTb MNanMBHOI CUCTEMMW, OPEHaX Ta aBapiiHUA 3nvB Nanuea,
npoekTyBaTn hopmy nosiTpo3abupaya.

8. Estimation Criteria and Points Distribution, which Get Applicants

Table 8.1 — Distribution of points, which applicants get

Education work Points for a task Number of tasks | Total number of
points
Module 1
Module test 0...2 15 0...30
Making and defending 0...20 1 0...20
home work
Module 2
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Module test 0...2 15 0...30
Making and defending 0...20 1 0...20
home work

Module 3
Module test \ 0..2 \ 15 0...30
Total for term 0...100

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

Question card for the exam includes three theoretical questions and a problem. Each
task allows to get up to 25 points (sum — 100 points).

Table 8.2 — Rating scales: pointed and traditional

Total rating Exam, test with a grade Test
90 - 100 Excellent
75 -89 Good Passed
60— 74 Satisfactory
01-59 Unsatisfactory Not passed

Applicant’s term work estimation criteria

Satisfactory (60-74) — has minimum of knowledge and skills. Make and defend all
the laboratory works and home works. Independently, be able to characterize and to
understand operation of existing engine mounts, fuel, oil, starting, control, fire control, ice
protection systems of power plant, and also shock-absorbers, air intakes, exhaust units of
power plants. Be able to make technical description of mentioned systems.

Good (75-89) — has firm knowledge and skills. Make and defend all the laboratory
works and home works in time specified by the professor. Independently, be able to create
schemes of engine mount, fuel, fire control systems of power plant. Be able to make
technical description of mentioned systems. Be able to perform designing and checking
calculations of engine mount, be able to calculate fuel system altitude performance, fuel
system venting and jettisoning, design shape of air intake.

Excellent (90-100) — know main and auxiliary material fluently. Know all themes.
Make and defend all the laboratory works and home works in time specified by the
professor unmistakably with detailed justification of the solutions and means, which were
applied in the assignments. Be able to create schemes of engine mount, fuel, fire control
systems of power plant independently and unmistakably. Understand and be able to
describe operation of mentioned power plant systems. Perform designing and checking
calculations of engine mount unmistakably, be able to calculate fuel system altitude
performance, fuel system venting and jettisoning, design shape of air intake unmistakably.

9. MNoniTuka HaB4YarnNbHOro Kypcy

BiaBiayBaHHA 3aHATb. Perynsauis nponyckiB. IHTEPaKTUBHUW XapakTep Kypcy
nepenbayvyae oboB’A3kOBe BiABiAYBaHHSA MPaAKTUYHUX 3aHATb. 3400yBadi OCBiTWU, SAKi 3a
neBHMx o06CTaBMH HEe MOXYTb BiOBiAyBaTU NPAKTUYHI 3aHATTS pPErynsapHoO, MOBUHHI
NPOTArOM TWXKHSA Y3roguTu i3 BuMKNagadem rpadik iHOvBIAyanbHOro BignpautoBaHHA
nponyweHnx 3aHAaTb. Okpemi nponylwleHi 3aHATTa MatTb OyTu BignpauboBaHi Ha
HaNBAMXKYNX 3aHATTAX 3 IHLWIOK rPYnoK NPOTAroM ABOX TWXKHIB. BignpautoBaHHS 3aHATb
30INCHIOETLCS YCHO Yy ¢hopMi cniBbecian 3a NUTaHHAMW, BU3HAYEHMMWN NNAHOM 3aHATTA. B
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OKpeMux BuUMNagkax [A03BOMSETbCA MNUCbMOBE BiANpaUloBaHHA MPONYLEHUX 3aHATb
LUNAXOM BUKOHAHHSA iHAMBIOYanNbHOrO0 NMCbMOBOrO 3aBAaHHS.

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

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

9. Training Course Policy

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

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

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

10. Methodological Provision 10. MeToauyHe 3abe3neyeHHs
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