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1. Onuc HaBYanbHOI AUCLUUNIIIHN

HanmeHyBaHHSA
NoKa3HUKIB

[[any3b 3HaHb,
crneuianbHICTb, OCBITHS
nporpama, piBeHb

XapakrtepucTtuka
HaBYanbHOI ANCLUUMNMIHN
(aeHHa dopma

BULLIOI OCBITU HaBYaHHS)
o . CneuianbHicTb _
KinbkicTb kKpeauTiB — 5 | yci cnevianbHocTi, 3a Bubipkosa

Kinbkicte moaynis — 2

KinbKicTb 3MiCTOBUX
MoayniB —

IHomBigyarnbHe
3aBaHHA HEMaE

3aranbHa KinbKicTb
rognH — 64/150

KinbKiCTb TXKHEBUX
roauH ansa AeHHol
dopMn HaBYaHHS:
ayouToOpHUX — 4
CaMoCTilHOI poboTn
ctygeHta — 5,375

AKMMU BioOyBa€ETHLCA
nNiaroToBka 3000yBadiB

HaB4anbHuM piK

B VHIBEPCUTETI

OcBiTHA nporpama
YCi OCBITHI Nporpamu
BiONOBIAHUX
crneLianbHOCTEeN, 3a
AKMMM BiobyBaeTbCs
nigrotoska 3gobysadvis

2024/2025

CewmecTp

6-1

Nekuir *

32 rof.

MpakTu4HiI *

B VHIBEPCUTETI

PiBeHb BMLLOI OCBITHU:

nepLmn
(6bakanaBpCbKkun)

32 rofa.

JlTabopaTopHi *

CamocrTinHa poboTa

86 roa.

Bua KoHTpoOno

MOAYNbHUIA KOHTPOSb,
icnuTt

CniBBiQHOLWEHHA KINbKOCTI rOAMH ayAUTOPHUX 3aHATb OO0 CaMOCTINHOI poBoTu

CTaHOBUTL: 64/86.

* AyONTOpHE HaBaHTaXeHHs MoXe OyTn aMmeHLeHe abo 36inbLueHe Ha OgHY roauHy B
3arexHoCTi Bif po3knagy 3aHsThb.




1. Course Description

Field of knowledge,

. speciality, education Course characteristics
Indicators . ) ”
program, higher (full-time tuition)
education level
Specialty
Number of credits — 5 all the specialties, Optional
NUMD —— according to which
2 Umber ot modules = | applicant training take Academic year:
Numb f substantial place in the University
m‘ég‘ulirso substantia 2024/2025
=2 Educational program
Individual task absent all education programs Semester
Total number of of corresponding 6-th
hours — 64/150 specialties, according to Lectures *
which applicant training 32 hours _
take place in the Practices
Number of hours per University 32 hours
week for full-time Laboratory classes *
tuition: Higher education — hours
auditorium — 4 level: Independent work
student’s independent 86 hours
work — 5.375 First (Bachelor) Inspection
Module checking,
Exam

Ratio of auditorium classes number of hours to independent work ones is: 64/86.

* 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
knowledge about purpose, layout and
principal diagrams, operation and basic
parameters, structure of units and elements
of aircraft systems and equipment; applied
materials; general and specific requirements
of FAR/CS-23/25/27/29 to aircraft systems
and equipment as wall as examples of their
implementation; to learn the skill of
engineering estimation of structure and
making efficient design decisions.

Task is to give knowledge about:

— list, purpose and requirements of
FAR/CS-23/25/27/29 to aircraft
systems and equipment;

— hydraulic systems  operation
principles, working fluids,
pressure sources, filtering means,
sealing devises; consumers of
hydraulic power, pressurization
and servicing means;

— pneumatic systems operation
principle, working gases, pressure
sources, filtering means, sealing
devises; consumers of pneumatic
power, pneumatic systems
servicing means;

— sources and features of fire and
explosion on aircraft, fire safety
increase methods; fire detection
means, fire extinguishing agents,
fire-extinguishing systems and its

components;

— icing conditions and results;
classification, operational
principles, advantages,
disadvantages and areas of

rational application for de-icing
and anti icing systems of different
type; schemes and components
of de-icing and anti icing systems;

— high-altitude flight conditions and
their influence on human state;
operation principles, schemes
and components of environmental
and oxygen systems;

— content, requirements and
components of aircraft
furnishings; content, requirements
and components of aircraft
emergency equipment; content,
requirements and components of

2. MeTa Ta 3aBAaHHA HaBYanbHOI
AUNCUNNNiHN

Mema eue4YeHHs1 — paTun 3HaHHS

Npo NPU3HaAYeHHs, KOMMOHyBasibHi Ta
NPUHUMNOBI  Cxemun, poboTy | OCHOBHI
napamMeTpu, KOHCTPYKUil —arperaTiB Ta

enemeHTiB cuctem Tta obnagHaHHs J1A; npo
3aCTOCOBYBaHi MaTepianu; npo 3arasnbHi i
cneuianbHi BuMmorn FAR/CS-23/25/27/29 po
cuctem Ta obnagHaHHsa JIA Ta npuknagu ix
peanisauii; HaBYMUTU IHKEHEPHUM MeToaaMm
OLiHKM KOHCTPYKLiT Ta NPURHATTA
pauioHanbHUX KOHCTPYKTUBHUX PilLlEeHb.
3ae0daHHs1 — OaTu 3HAHHSA NPo:
— nepenik, NpU3Ha4YeHHa Ta BUMOIn
FAR/CS-23/25/27/29 po cucrtem
Ta obnagHaHHaA J1A;

—  NpUHUUNU ait rigpaBnivHNX
cuctem  JIA, poboui  pigHwu,
paxepena  TUCHEHHsl,  3acobu
dinbTpauir, NPUHLUNK
YLWiNbHEHHS; CnoXxmBaui
rigpaBniyHoi  eHeprii, 3acobwn
HagyBaHHA Ta  3anpaBlieHHSA
rigpocCuUCTeM;

—  ApuHUUn aii NHEBMATUYHUNX
cuctem, pobodi rasu, mxepena
TUCHEHHS, 3acobu inbTpauii,
NPUHLXNK YLWiNbHEHHS;
CcnoXuBadi NHEBMATUYHOI eHepril,
3acobu 3apagKEeHHs

NHEBMATUYHUX CUCTEM;
— [Kepena i cneundiky noxex Tta

BMOyxiB Ha J1A, MeToamn
NiaBULLEHHA MNOXeXHo! 6e3neku;
3acobu BUSIBINEHHSA NOXeX,
cocTaBM AN MOXeXeraciHHs,

CUCTEMM TMOXEeXeraciHHa Ta 1X
€NneMeHTH;

— YMOBW Ta Hacnigkun ob6nigHEeHHS;
Knacudpikauito, npuHUMnn - Aaii,
nepeearun, Hegonikm Tta obnacTi

pauioHarnbHOro BMKOPUCTaHHSA
Pi3HMX TMniB
NPOTMOBNIAHIOBAlNbHNUX  CUCTEM,;
cxemu Ta enemMeHTu

NPoTUOGNIAHIOBaNbHUX CUCTEM;
— YMOBW MONbOTY Ha BUCOTI Ta iX

BNINB Ha CcTaH NONHNY;
NPUHLXNK ait, cxXemu Ta
enemMeHTU cucTem
KOHOMULiItOBAHHS noBiTps Ta

KUCHEBUX CUCTEM;
— CKnag, BMMOrM T1a KOMMNOHEHTU
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Obtained competences:

General competences (GC):

Familiarity and understanding the
subject field and understanding professional
activity.

Ability for abstract thinking, analysis
and synthesis.

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.

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

Professional competences (PC):

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

Make qualified choice of material class
for parts and products of aerospace
technics on the base of knowledge of bases
structure of metals and nonmetals and
methods of their properties modification.

Komnemenmuocmi, SIKi
Habyearombcs:

3azanbHi komnemeHmHocmi (3K):

3HaHHA Ta pPO3YMIHHA NpPeaMETHOI
obnacti Ta  poO3ymMiHHA  NpodECINHOI
OiSsNbHOCTI.

3paTHicTb Ao abCTpaKTHOro
MMWCIEHHS, aHani3y Ta CMHTEe3y.

3paTHICTb OUiHIOBaTH Ta
3abe3neyyBaTn AKICTb BUKOHYBaHUX POBIT.

[MporHo3yBaHHSA Hacnigkis CBOEI
AiSNbHOCTI 3 No3uuii  HeNnpPUNYCTUMOCTI
NoripLeHHs  eKOmoriyHol  cuTyaudii  Ta
BUHMKHEHHA Hebe3nekn gna 3400poB’s
noagen.

BHyTpiwHA notpeba ao
LinecnpsiMoBaHoro NnoninweHHA
NpogeCinHNX 3HaHb Ta HABMYOK Ha MpPOTAS3i
HaB4YaHHS Ta NPodeCiNHOI AiSNbHOCTI.

daxoei KoMrnemeHmMHocmi
cneyianbHocmi (PK):

30aTHICTb onucy B3aemofii Tin Mix
coboto, a TakoX 3 rasoBuM i rigpaeniyHMm
cepenoBuLEM Ha nigcTtasi 6a3oBMX 3HaHb B
OCHOBHMX po3sginiax @i3nku, MexaHiku,
eNeKTPOCTaTUKKN, eNEKTPOANHAMIKKN, ONTUKMU,
aeporigpoanHamiku.

3paTHicTb podutn OLLiHKY
HaBaHTA)XEHHS HA KOHCTPYKTUBHI €NEMEHTH
BUXOASYM 3 YMOB X eKcnryaTauil;

MpoBoanTn  kBanicikoBaHnn BUOIp
Knacy martepianis gna getanen i Bupobis
aBiaKOCMIYHOI TEXHiKM Ha niacTaBi 3HAHHA
OCHOB OynoBu MeTanis Ta HemeTaniB Ta



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.

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

Student should know:

— list, purpose and requirements of
FAR/CS-23/25/27/29 to aircraft
systems and equipment;

— hydraulic systems  operation
principles, working fluids,
pressure sources, filtering means,
sealing devises;

— consumers of hydraulic power,

pressurization and  servicing
means;
— pneumatic systems operation

principle, working gases, pressure
sources, filtering means, sealing

devises;

— consumers of pneumatic power,
pneumatic systems  servicing
means;

— sources and features of fire and
explosion on aircraft, fire safety
increase methods;

— fire  detection means, fire
extinguishing agents, fire-
extinguishing systems and its
components;

— icing conditions and results;

— classification, operational
principles, advantages,
disadvantages and areas of

rational application for de-icing
and anti icing systems of different
type;

— schemes and components of de-
icing and anti icing systems;

OuikyeaHi pe3ynbmamu Hag4aHHsI:
30aTtHiCTb 0O MaTteMaTuyHoro Ta
NOMYHOrO MWCHAEHHS, 3HAHHA OCHOBHMX
NOHATb, iAen i meToaiB dpyHAaMeHTanbHOI
MaTemMaTUKM Ta BMiHHS X BUKOPUCTOBYBATH
nig Yac po3B’si3aHHA KOHKPETHUX 3aBAaHb.
HopmyBaHHs HaBaHTaXXEHHS Ha
arperatn JIA BWKOPUCTOBYIOUYM TeXHiYHE
3aBAaHHs, CXeMU KOMMOHYBAHHSA, TEXHIYHY
Ta posigkosy nitepaTtypyu, EOM a3rigHO 3
TUNOBMMW METOANKAMM PO3pPaxyHKIB.
Pospobka KOHCTPYKTOPCbKOI
AOKyMeHTaUil, po3ainisa  NosiCHIOBasbHUX
3anncok pobiT ecKi3HNX NPOeKTiB cepeaHbOi
cknagHocTi enemeHTiB BMpobiB AKT Ta
nobynoBa KpPEeCNEHHS iCHYYMMN MeToaamm

Ha OCHOBIi HOPMAaTMBHWUX [OOKYMEHTIB i
Ailoynx  cTtaHgapTie, 'y  TOMYy 4ucni 3
BUKOPUCTaAHHAM  3acobiB  aBTomatmsauii

KOHCTPYKTOPCbKMX pOBOT.
CTyneHT mae 3Hamu:
— nepenik, NpU3Ha4YeHHa Ta BUMOIn
FAR/CS-23/25/27/29 po cuctem
Ta obnagHaHHs J1A;

—  MpPUHUMNU ail rigpaBniyHnX
cuctem  JIA, poboui  pigHu,
mpKepena  TUCHEHHS, 3acobu
dinbTpauir, NPUHLMNN
YLWiNbHEHHS;

— CcnoxwuBadi rigpasnivyHol eHepril,
3acobu HagyBaHHSA Ta
3anpaBfieHHS MgpOCUCTEM;

—  ApuHUun aii NHEBMATUYHUX
cuctem, poboui rasu, mpxepena
TUCHEHHSA, 3acobu dinbTpadil,

NPUHUMNK YLLINbHEHHS;

— ChnoXxmBadi NHEBMATUYHOI eHepril,
3acobu 3apsaKeHHs
NHEBMATUYHUX CUCTEM;

— [Kepena i cneundiky noxex Ta

BNBYXiB Ha J1A, mMeToam
NiaBULLLEHHS MOXEXHOI 6e3neku;
— 3acobu BUAABIEHHSA NOXEeX,
COCTaBM AN MNOXEXeraciHHs,

CUCTEMM TMOXeXeraciHHa Ta 1X
€NeMeHTH;

— YMOBW Ta Hacnigku 3nefeHiHHS;

— Knacudikauito, npuHUMNM  4i,
nepesarn, Hegonikm Ta ob6bnacTi
pauioHanbHOro BUKOPUCTaHHS
Pi3HNX TMniB npoTtnobnia-
HIOBaIIbHUX CUCTEM;

— CXeMW Ta €eneMeHTU
obnigHoBaNbHNX CUCTEM;

npoTu-



high-altitude flight conditions and
their influence on human state;
operation principles, schemes
and components of environmental
and oxygen systems;

content, requirements and
components of aircraft
furnishings;
content, requirements and
components of aircraft emergency
equipment;
content, requirements and
components of aircraft agricultural
equipment;
content, requirements and
components of aircraft sea
equipment;
content, requirements and

components of aircraft equipment
for ground fire control;

content, requirements and
components of aircraft cargo
equipment;

content, requirements and

components of aircraft ground
equipment.

Student should be able:

to carry out comparative analysis
of content, arrangement and
schemes of aircraft systems and
equipment taking into account
their impact to mass and
reliability;

to design structural, principal and
design schematics of aircraft
systems and equipment;

to design taking into account
requirements of aviation
regulations FAR/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 aircraft
systems and equipment, using
methods of increasing reliability,
survivability and service life taking
into account modern level of
aviation technique.

Prerequisites:

Corequisites:

— Hydraulics;

— General arrangement of airplanes;

YMOBM MOSMbOTY Ha BMCOTI Ta iX
BMNJIMB Ha CTaH IOOWHU;
NPUHLXNK ait, cxemu Ta
efieMeHTH cucTtem KOHOWL-
IOBaHHA TMOBITPA Ta KWUCHEBMUX
CUCTEM;

cknag, BUMOrM Ta KOMMOHEHTU
nobyTtoBoro obnagHaHHa J1A;
cknag, BUMOrM Ta KOMMOHEHTU
aBapifHO-pATIBHOro obnagHaHHSA
J1A;

Cknag, BUMOTM Ta KOMIMOHEHTU
cinbCbKorocnogapcbLkoro obnaa-
HaHHA J1A;

cknag, BUMOIM Ta KOMMOHEHTU
MOpcCbKkoro obnagHaHHs J1A;
cknag, BUMOIM Ta KOMMOHEHTU
NPOTUMNOXEXKHOIO obnagHaHHsA
JIJA  gna raciHHa noXxex Ha
NoBEepPXHi 3eMni;

cknag, BUMOIM Ta KOMMOHEHTU
nianOMHO-TpPaHCNOpTHOro obnaga-
HaHHA J1A;

Cknag, BUMOTM Ta KOMIMOHEHTU
HaseMHoro obnagHaHHA  Ons
obcnyrosyBaHH4A J1A.

CTyneHT mae emimu:

NPOBOAUTU MOPIBHANBHUIM aHarni3
cknagy, PpO3MIlLeHHs Ta Cxem
cuctem | obnagHaHHs JIA 3
ypaxyBaHHSM iX BNAMBY Ha macy
Ta HagiNHICTb;

po3pobnATn CTPYKTYpPHi,
NPUHUMNOBI Ta  PO3paxyHKOBI
cxemun cuctem i obnagHanHa JA;
NPOBOAMTM  MPOEKTYBaHHA 3
ypaxyBaHHAM BuMOr ABiauinHNX
npasun FAR/CS-23/25/27/29,
3aCTOCOBYO4M MeToau
pauioHanbHOro NPOEeKTyBaHHA Ta
EOM 3 meTow OLUiHKM BapiaHTiB

KOHCTPYKLUT Ta NPUUHATTA
PiLLEHb;

BUKOHYBaTH KOHCTpPYIOBaHHSA
cuctem i obnagHaHHa  JIA,

3aCTOCOBYO4M 3acobu NiaBuULLEH-
HS HafiMHOCTI, XMBYYOCTI i pecyp-
Cy 3 YypaxyBaHHAM Cy4acHOro
PiBHS PO3BUTKY asiauinHol
TEXHIKH.

lNpepekeizumu:
Kopeksizumu:.
— rigpaenika;

— 3aranbHa

oynoBa aBiauinHo-
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— Engines of airplanes and helicopters;
— Design of aviation power plants;
— Designing of airplanes’ units.

The knowledge, which has got during
this course studying, is applied during
making term project «Designing of
airplanes’ units» and also bachelor diploma
project.

3. Course Work Program

Module 1.

Theme 1. Introduction to the
Course Aircraft’ Systems and
Equipment

Subject of the discipline. Definition of
concepts: systems and equipment of
aircraft. List and purpose of aircraft
systems. Ways of development of aircraft
systems. FAR/CS-23/25/27/29  general
requirements to aircraft systems.

Theme 2. Hydraulic Systems
Purpose and requirements to hydraulic

systems. Comparative characteristics of
electro-mechanical, hydraulic and
pneumatic  systems. Hydraulic  and

pneumatic systems operation principles.
Structure and classification of hydraulic
systems. Working fluids.

Modern aircraft hydraulic system
features. Hydraulic system schematic and
type features. Hydraulic system main and
emergency power sources.

Hydraulic units: pumps, accumulators,
actuators, distributors, tanks, filters, heat-
exchangers, pipelines and connections.
Hydraulic systems servicing.

Theme 3. Pneumatic Systems
Structure and  Classification  of
Pneumatic Systems. Pressure Sources.
Pneumatic Systems Components.

Module 2.
Theme 4. Fire-control Systems

pPaKeTHOI Ta KOCMIYHOT TEXHIKW;

— OBUIYHU NiTakiB Ta BEPTONbOTIB;

— MPOEKTYBAHHA CUMOBUX YCTaHOBOK
aBiaUiNHOT TEXHIKK;

— KOHCTPYIOBaHHS
aBiauiNHOT TEXHIKW.

3HaHHA, WO OTpuUMYylTbCA nNig 4vac

efneMeHTiB

BMBYEHHSA uiel ANCUMNIiHN,
BUKOPUCTAOTbCA  MiA  4Yac  BUKOHAHHSA
KypcoBOro npoekty 3 «KoHCTpytoBaHHS

€neMeHTiB aBialiNHOl TEexHiKU», a TaKOX
ANNAOMHOro npoekTty 6akanaepa.

3. NMporpama HaBYanbLHOI
AUNCUNNNIHN
Moaynob 1.

Tema 1. BcTtyn o HaBYanbHOI
avcumnniim «Cuctemu Ta
obnagHaHHA aBiaLiNMHOI TeXHIKU»

MpeameT  BUMBYEHHA  OUCLUNIIIHW.
BusHaveHHs TepMiHiB cuctemm Ta
obnagHaHHa JIA. Cknag Ta npusHadeHHs
cuctem JIA. Hanpsamkn BOOCKOHarOBaHHS
cuctem Ta obnagHaHHa JIA.  3aranbHi
Bumorn FAR/CS-23/25/27/29 po cucrtem
JIA.

Tema 2. TigpaBniyHi cucremu

[Mpu3HaveHHs rigpaBniyHNX cUCTeM Ta

BMMOTIU ao HUX. MopiBHsANbHA
XapaKTepucTtumka €MNEKTPOMEXAHIYHUX,
rigpaBnivyHMX Ta MHEBMATUYHUX CUCTEM.
MpuvHUunn  pobotn  rigpaBniyHUX  Ta
NHEBMAaTUYHUX cuctem. Cknap Ta
Knacudikauis rigpaBnivyHux cuctem. Poboui
pPiavHN.

OcobnunBocCTi  rigpaBnivyHMX CUCTEM

cydacHux J1A. OcobnmBocTi cxem Ta Tuny
rinpocuctem. OCHOBHI Ta aBapiviHi Jxepena
XMBMEHHS rapoCUCTEM.
lapasniyvHi arperaTu: Hacocwm,
akKyMynaTopu, NpUBOAW,  PO3MOAINbHUKM.
Daku, dinbTpNn, TEennooOMIHHUKN,
Tpybonposoamn Ta 3'edAHaHHS.
O6cnyroByBaHHS rigpaBrivyHUX CUCTEM.
Tema 3. CuctemMm niarotoBKun

NoBIiTPA Ta NHEBMAaTU4YHIi CUCTEMU
Cknag Ta «knacudikauis  cuctem
NiAroTOBKM NOBITPS Ta MHEBMATUYHUX CUCTEM.
[bkepena nocrtadyaHHs noBiTpA. EnemeHtn
cucTeM NiaroToBKW MOBITPS.
Moaynsb 2.

Tema 4. MpoTnNoxexHi cucremun
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Fire initiation conditions and fire
features onboard aircraft. Passive fire
control methods. Fire control system:
purpose, requirements and structure.

Fire and smoke 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.

Neutral gas systems: purpose,
requirements and classification, scheme
using piston engines’ exhaust gases, bottle-
type scheme, scheme using gasifier,
scheme using gas-generating chamber,
scheme using air separation.

Theme 5. Ice Protection Systems

Icing classification. Icing process
physics. Icing influence on aircraft flight
performance and safety.

Ice detection systems. Ice protection
systems classification.

Aircraft ice protection systems (IPS):
pneumatic deicing systems, electrically
pulsed deicing systems, chemical ice
protection systems, hot air IPS, electro-
thermal IPS.

Power plant ice protection systems:
gas-turbine engines IPS, subsonic air
intakes |IPS, supersonic air intake IPS,
propellers IPS, IPS of helicopters’ rotors
and dust protective devices.

Theme 6. Environmental Control

Systems

High altitude flight factors influence on
human state. Requirements to ventilation
system. Cabin Thermal balance. Cabin
heating methods. Cabin cooling methods.

Air and vapor circulation units.
Distribution systems.

Flow, temperature and humidity
control system. Flow Regulators. heat-
exchangers. Air-to-air heat-exchangers.
Furl-to-air heat-exchangers. Evaporating
heat-exchangers. Air cycle machines. Cabin
air temperature regulators. Air humidifiers.
Water separators. Noise suppressors. Air
pipelines.

Pressure control systems. Control and

YMOBU BUHUKHEHHS MOXEX Ha GopTy
JIA. TacmeBHi meTogn  6GopoTbbu i3
noXexeto. [MpoTunoxexHa cucrtema:
NPU3Ha4YeHHA, BUMOrM Ta cknag.

Cuctemun BUSIBNEHHS NOXEXi Ta OMUMY:

TOYKOBI  TemnepaTypHi  curHanisaTopu,
NiHINHI TemnepartypHi curHanisartopwu,
iOHi3auivHi Ta pagiauinHi curHanisaTopu.
Cucremn NOXXeXXeraciHHs.
KomnoHeHTHn CUCTEM NOXXEXeraciHHS:
BOFHEraCHUKN, €ENIEKTPOMArHiTHIi  KranaHwm,

NPUCTPOI aBapiMHOro BKMKOYEHHS Ta OUCKK
CaMOPO3PSMAKEHHS, YNPaBIliHHA CUCTEMOH
noXexxeraciHHs.

Cuctemu HenTpanbHOro rasy:
npu3HavyeHHsa, BMMOrM Ta Knacudikauiq,
cXemMa 3 BUKOPUCTAHHSAM BUXIOMNHUX rasis
nopwHeBoro AsuryHa, 6anoHHa cxewma,
cxema i3 rasudpikaTopomMm, cxema i3
rasoreHepy4od  Kamepow, Ccxemu i3
pO34ifEHHSM MOBITPA.

Tema 5. NMpoTnodnigHOBanbHi

cucrtemMum

Buon obnepeHiHHA. ®Pisvka npouecy
obnepgeHiHHA. BnnmB  obneneHiHHA  Ha
NbOTHI XapakTepuctuku Ta 6e3neky J1A.

CwurHanizaTtopu obneneHiHHS.
Knacudikauis NpoTMOBNigHIOBaNbHNX
cuctem (MOC).

MOC nnaHepy niTaka: NHeBMaTWU4HI,
€NeKTPOUMNINbCHI,  XiMiYHi,  MOBITPAHO-
TEnnoBi, eneTTpoTensosi.

MOC cunosux yctaHosok: NOC I'TA,
NMOC possykoBux nosiTposabupauis, MOC
HaO3BYKOBMX  MOBITpo3abupauis, noc
noBiTPpAHUX rBuHTIB, [NOC rBuHTIB Ta NUMo
3aXMUCHUX NPUCTPOIB BEPTOSLOTIB.

Tema 6. CuctemMu KOHONUIIOBaHHSA
noBiTps

BnnneB BMCOTHMX yMOB Ha CTaH
nognHn. Bumorn oo cuctemun BeHTUNSAUl.
Tennosun  H6anaHc  kabiHn.  Cnocobu
obirpisy kabiH. Cnocobn 0xonogKeHHS
KabiH.

3acobu umpkynauii nosiTps Ta napi..
Cuctemu posnoaineHHs.

ButpaTta, Temnepartypa Ta cuctema

ynpaBnsgHHA BOJSOTICTHO. Perynatopu
BUTpPatn. TennoodbmiHHuKK.  [loBiTpsSHO-
noBiTPpsiHi  TennoobmiHHukK.  [lanuBHO-
NOBITPSIHI TENI00OMiHHMKN.
BunapoByBarnbHi TEeNNOOBMIHHUKN.
TepboxonoannbHNKN. Perynsatopu
Temneparypu noBiTpS B KabiHi.
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indication, including distribution and safety
valves. Cabin pressure regulation.

Protective and warning
devices.

indication

Theme 7. Aircraft Equipment

Furnishings. Purpose and
requirements.  Furnishings components
(passenger and crew member seats,
buffet/galley equipment, toilet rooms,
vestibules and coat rooms).

Aircraft agricultural equipment:
content, requirements and components.

Aircraft sea equipment: content,
requirements and components.

Aircraft equipment for ground fire

control: content, requirements  and
components.

Aircraft cargo equipment: content,
requirements and components.

Aircraft ground equipment: content,

requirements and components.

Theme 8. Emergency Equipment

High-altitude emergency equipment:
purpose and requirements.  Oxygen
equipment. Head protection equipment.
Body protection equipment.

Rescue equipment of civil aircraft.
Purpose, requirements and composition.
Passenger emergency exits and slides.
Pilots’ Emergency exits and ropes. Ditching
survival means. Anti-terrorist means.

Emergency escape equipment of
military aircraft. Parachutes. Ejection seats.
Escape capsules and ejectable Crew
modules. Rescue means for helicopters.

3BonoxyBadi nosiTps. BoposigainbHUKMK.
MMywHukn wymy. MNMosiTponposoan.
Cucremn peryntoBaHHs TUCKY.
YnpaBniHHA Ta iHOWKaUis, BKOYaruum
po3nodinbymn  Ta 3anobikHUK  KnanaHwu.
PeryntoBaHHsi TUCKY B KabiHi.
3axucHi npuctpoi Ta  3acobwu

nonepexysasibHOI cUrHanisadir.

Tema 7. ObnagHaHHA J1A

MobyTtoBe obnagHaHHA. [prU3HaYeHHs
Ta BUMOTW. EnemeHTn nobyToBoro
obnagHaHHA (nacaXupcbKi Kpica Ta kpicna
eKinaxy, obnagHaHHs BydeTy-KyxHi,
TyaneTHi KiMHaTH, BecTmoyni Ta
rapaepobn).

Cinbcbkorocnogapcbke  obnagHaHHSA
J1A. Cknag, BUMOru Ta KOMMOHEHTH.

Mopcbkoro obnagHaHHsa J1A. Cknag,
BUMOTUN Ta KOMIMOHEHTH.

MpoTunoxexHoro obnagHaHHa J1A
ANs raciHHA NOXeX Ha MNOBEepXHi 3emni.
Cknag, BUMOTM Ta KOMMOHEHTH;

MigMOMHO-TpaHCNOPTHOrO obnag-
HaHHA JTA. Cknaa, BUMOTM Ta KOMIMOHEHTM;

HasemHoro obnagHaHHs ana
obcnyrosyBaHHsa JIA. Cknag, Bumorn Ta
KOMIMOHEHTH.

Tema 8. ABapinHO-pATIBHE

obnagHaHHA

BucotHe aBapiNHO-PATIBHE
obnagHaHHA: NPU3HA4YeHHs Ta BUMOTMW.
KucHese ob6bnagHanHHAa. OOGnagHaHHA AN
3axucTty ronosu. ObnagHaHHA 4N 3axXuUCTy
Tina.

ABapiHo-psATIBHE obnagHaHHs
umBinbHUXx J1A. TMpusHayeHHa, BUMOrM Ta
cknag. ABapinHi Buxogu Ta Tpanu Ons
nacaxwupis. ABapiiHi Buxogun Ta aBapinvHoO-
pATyBarbHi KaHatn Ans ninotis. ABapinHo-
pATiBHEe obriagHaHHA Ans nocagku Ha Boay.
AHTI TEpOPUCTUYHI 3acobu.

3acobi aBapinHoro NOKNOAHHSA
Bincbkosux J1A. [llapawtotu. KaTtanynbTHi
Kpecna. KatanynbTHi Kancynu Ta
BiJOKpEMIOBanbHi KabiHwn. 3acobu
PATYBaHHS NbOTHOrO cknagy Ha
BEpPTONbOTAX.

4. CTpyKTypa HaBYasribHOI AUCLMUNIIIHU
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KinbkicTb rognH
Hassu 3micToBUX Mogynis i Tem YCbOro Y ToMy uncni
n n na6b C.p.
1 2 3 4 5 6
Mopaynb 1
Tema 1. Bctyn 0o HaByanbHOI AncumnniHm 1 1 . . .
«Cucrtemun Ta obnagHaHHa AT»
Tema 2. ligpasnivHi cuctemm 39 9 10 — 20
Tema 3. CVIC.TeMVI NiAroTOBKW MOBITPA Ta 18 5 6 . 10
NHEBMATUYHI CUCTEMM
Pa3om 3a mogynem 1 58 12 16 — 30
Moaynb 2
Tema 4. [TpoTUnNoXeXXHi cuctemm 18 4 4 — 10
Tema 5. lNMpoTrnobnigHoBanbHI cucTemm 22 4 6 — 12
Tema 6. Cnuctemmn KOHOMUIFOBAHHSA NOBITPS 26 8 6 — 12
Tema 7. ObnagHadus J1A 10 — — — 10
Tema 8. ABapinHo-psiTiBHE 06nagHaHHS 16 4 — — 12
Pa3om 3a mogynem 2 92 20 16 — 56
Ycboro rogvH 150 32 32 - 86
4. Course Structure
Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
1 2 3 4 5 6
Module 1
Theme 1. Introduction to the course 1 1 o . .
Aircraft’ Systems and Equipment
Theme 2. Hydraulic systems 39 9 10 — 20
Theme 3. Pneumatic systems 18 2 6 — 10
Total for Module 1 58 12 16 — 30
Module 2
Theme 4. Fire-control systems 18 4 4 — 10
Theme 5. Ice protection systems 22 4 6 — 12
Theme 6. Environmental control systems 26 8 6 — 12
Theme 7. Aircraft Equipment 10 — — — 10
Theme 8. Emergency Equipment 16 4 — — 12
Total for Module 2 92 20 16 — 56
Total hours | 190 32 32 — 86

5. TeMu ceMiHapCbLKUX 3aHATb

HEMae

5. Seminar Classes Themes

absent

6. TeMu NpakTUYHUX 3aHATb
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Ne KinbkicTtb
Hasea Temu
3/n rogvH
1 lapaBniyHa cuctema nitaka 4
2 EnemeHTU rigpasnivyHoi cuctemu niTaka 6
3 [MHeBMaTU4YHa cnuctema nitaka 6
4 [MpoTNNOXEXHi cMcTemMm 4
5 [MpoTnobnigHoBanbHi cuctemm 6
6 CucteMn KOHANLFOBAHHS NOBITPS 6
Pasom 32
6. Practice Themes
Nos Theme Hours
1 Aircraft hydraulic system 4
2 Components of aircraft hydraulic system 6
3 Aircraft pneumatic system 6
4 Fire-control systems 4
5 Ice protection system 6
6 Environmental control system 6
Total 32
7. Temn nabopaTopHUX 3aHATb
Hemae
7. Laboratory Classes Themes
Hemae
8. CamocrTinnHa poboTa
Ne KinbkicTtb
Hassa Temu
3/n rognH
1 CaMOCTiiHE BMBYEHHS TEM 86
Pasom 86
8. Independent Work
Nos Theme Hours
1 Independent themes studding 86
Total 86

9. lnauBiayanbHi 3aBAaHHA
HemMae

9. Individual Task
absent

10. MeToau HaB4YaHHSA
CnoBecHi (nosicHeHHa Ta 6eciga), Hao4Hi (iNOCTPpyBaHHA Ta LEMOHCTPYBAHHA) Ta
NPaKTUYHI (MpakTu4Hi poboTn).
10. Educational Methods

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

KoHTponb npuUcyTHOCTI Ha 3aHATTAX. |[HAMBIAyanbHe 34aBaHHA NpakTUYHKUX poBIT Ta
mMoaynis. lcnur.

11. Inspection Methods

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

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

12.1. Posnogin 6anis, ki OTPUMYOTb CTYAEHTU (KinbKiCHI KpUTEpIil OLiHIOBAHHS)
CknapoBi HaB4YanbHOI banu 3a ogHe KinbkicTb CymapHa
po6oTK 3aBaaHHSA 3aBaaHb KinbKicTb 6anis
Moaynb 1
BukoHaHHS i 3axuct 0..10 3 0...30
NPaKTUYHUX POBIT
MofynbHUN KOHTPOIb 0...20 1 0...20
Moaynsb 2
BukoHaHHS i 3axucT 0..10 3 0...30
NPaKkTU4YHMX PooBIT
MoaynbHUN KOHTPOIb 0...20 1 0...20
Ycboro 3a cemecTtp 0...100

CemecTpoBUin KOHTPONb (3anik) NpoBOAMTLCA Y pasi BigMOBM cTyadeHTa Big 6anis
NMOTOYHOrO TECTYBaHHA Ta 3a HaABHOCTI gonycky pgo icnuty. [lig 4yac cknagaHHA
CEMEeCTPOBOro 3aniky CTyAeHT Ma€e MOXIMBICTb oTpumaTtn makcumym 100 6anis.

BineT ona 3aniky cknagaetbCA 3 YOTUPLOX TEOPETUYHUX NuTaHb. KoXHe 3aBaaHHSA
Aae MOXInuBICTb oTpumaTn o 25 6anis (cyma — 100 6anis).

12.

2. SAkicHi kpuTepil ouiHIBaHHSA

HeobxigHni obcar 3HaHb Ans ogepXXaHHS MO3UTUBHOI OLLIHKM:

nepenik, npusHadyeHHs Ta Bumorm FAR/CS-23/25/27/29 po cuctem Ta
obnagHaHHa JA;

npuHUMNK 4ii rigpaeniyHmx cuctem JIA, poboui pigHu, mxepena TUCHEHHS,
3acobu ginbTpauii, TPUHLUNN YLLINbHEHHS;

cnoXusadi rigpaBniyHOT eHeprii, 3acobu HagyBaHHS Ta 3anpaBleHHs
rigpocucTem;

NPUHUMN 4ii NTHEBMATUYHUX CUCTEM, poboui rasu, mxepena TUCHEHHS, 3acobu
GinbTpauii, NPUHUUNN YLLINbHEHHS;

CnoXuBayi NHEBMATMYHOI eHeprii, 3acobun 3apsagKeHHss MTHEBMATUYHNX CUCTEM;
mprepena i cneumdiky noxex ta BubyxiB Ha J1A, MeToaun NigBULLEHHS MOXEXHOI
Oesneku;

3acobn BUSABIMEHHSI TMOXEX, COCTaBM AONs  NOXEeXeraciHHsi, CUCTemmu
no)exeraciHHaA Ta X efieMeHTu;

YMOBW Ta Hacnigku 3neaeHiHHs;

Knacudikauio, npuHUMnK Aaii, nepeearn, Hegonikm ta obnacTi pauioHanbHOro
BUKOPUCTAHHS Pi3HMX TMMIB NPOTMOGMIAHIOBANbHNX CUCTEM;

CXEMW Ta eflEMEHTU NPOTMOONIAHIOBANIbHUX CUCTEM;

YMOBW NOSbOTY Ha BUCOTI Ta IX BNSIMB Ha CTaH JIIOAUHNY;

NPUHLMNK Oil, CXeMU Ta efleMEHTU CUCTEM KOHOULIOBAHHA NOBITPS;

cknag, BUMOrM Ta KOMMOHEHTU aBapinHO-pATIBHOro obnagHaHHs J1A.

HeobxigHnn obcar BMiHb AN oaep>KaHHA NO3UTUBHOT OLLIHKW:
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— TMpPOBOOMTWU MOPIBHAMBHUMA aHani3 ckragy, Po3MilleHHA Ta CXeM CUCTEM i
obnagHaHHs J1A 3 ypaxyBaHHAM iX BNAWBY Ha Macy Ta HagiMHICTb;

—  po3pobnATU CTPYKTYPHi, MPUHUMNOBI Ta pPO3paxyHKOBi CXeMW CUCTEM i
obnagHaHHa J1A;

— NPOBOAMTM NPOEKTYBaHHA 3 ypaxyBaHHAM Bumor AsiauinHux npasun FAR/CS-
23/25/27/29, 3acTocoByouM MeTOAM pauioHanbHOro npoekTyBaHHA Ta EOM 3
METO OLiHKM BapiaHTiB KOHCTPYKLI Ta NPUAHATTS PilLEHb;

— BWKOHYBaTW KOHCTPYIOBaHHS cuctem i obnagHaHHA J1A, 3acTtocoBytoun 3acobu
NiABULLEHHS HaAIMHOCTI, XXUBYYOCTI i pecypcy 3 ypaxyBaHHSIM Cy4acCHOro piBHSA
PO3BUTKY aBiaUiNHOI TEXHIKW.

12.3 Kputepii ouiHiOBaHHS poBOTK CTyaeHTa NpOTSAroM CeMecTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTu Ta
3axmuctutn yci nadopartopHi pobotn. BmiTM camoCTiMHO agaBaTu XapakTepPUCTUKY Ta
pPO3yMiTH poboTty ICHYHOUMX rigpaBnivHuUX, MHEBMaTUYHMX, NPOTUNOXEXHUX,
NpPoTMOBNIgHIOBANbHMX CUCTEM, a TaKOX CUCTEMM KOHAWULIIOBAHHS MOBITPS, aBapiviHO-
pATIBHOro obnagHaHHA. BMiTM cknagatm TexXHiYHMA OnMMC Ha BKal3aHi CUCTEMM Ta
obnagHaHHS.

HOobpe (75-89). lMpooemMoHcTpyBaTM TBeEpAi 3HaHHA Ta YMiHHA. BukoHatn Ta
3axuctutn yci nabopatopHi poboTn B 0OYMOBNEHMA BUKNagadyem CTPOK. Bmitu
CaMOCTINHO CTBOpKOBATU CXEMW TrigpaBniyHMX, MHEBMATUYHUX, MPOTUNOXEXKHMX,
nNpoTMOBGNIgHIOBANbHMX CUCTEM, a TakKOX CUCTEMW KOHAOMLUIOBAHHA MOBITPS. Bmitn
cKkrnagatu TEXHIYHMIA ONUC HA BKa3aHi CUCTEMM.

BiamiHHo (90-100). lMoBHO 3HaTM OCHOBHIM Ta Oo4aTKOBMKA MaTtepian. 3HaTU YCi
Temn. Be3anoMnnKoBo BMKOHATK Ta 3axuCTUTK YCi nabopatopHi pobotn B 0bymoBneHuin
BMKNagayemM CTPOK 3 AOKNagHMM OOrpyHTYBaHHAM pilleHb Ta 3axoAiB, siKi 3anponoHOBaHO
y pobotax. Bmitm camocTtinHO Ta 6e3noMUNKOBO CTBOPKOBATU CXEMW TigpaBrivyHuX,
NMHEBMATUYHUX, MNPOTUMNOXEXKHUX, MNPOTMOOMNIQHIOBANbHMX CUCTEM, a TaKoX CUcTemMm
KOHOMUiOBaHHSA NOBITPs. Po3ymiTi Ta BMiTM onucyBaT poboTy BKa3aHUX CUCTEM.

LLikana ouiHOBaHHA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpaguUINHO LKanow
Cyma 6anis
lcnuT, andpepeHuinoBaHnn 3anik 3anik
90 -100 BiaminHO
75 -89 Hobpe 3apaxoBaHo
60-74 3a00BinNbLHO
01-59 HesapgoBinbHO 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 and defending 0...10 3 0...30
practical works
Module test 0...20 1 0...20
Module 2
Making and defending | 0...10 | 3 | 0...30
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practical works

Module test 0...20 1 0...20

Total for term 0...100

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

Question card for the test includes four theoretical questions. Each task allows to get
up to 25 points (sum — 100 points).

12.2. Qualitative estimation criteria
Knowledge required for getting a positive mark:

list, purpose and requirements of FAR/CS-23/25/27/29 to aircraft systems and
equipment;

hydraulic systems operation principles, working fluids, pressure sources, filtering
means, sealing devises;

consumers of hydraulic power, pressurization and servicing means;

pneumatic systems operation principle, working gases, pressure sources,
filtering means, sealing devises;

consumers of pneumatic power, pneumatic systems servicing means;

sources and features of fire and explosion on aircraft, fire safety increase
methods;

fire detection means, fire extinguishing agents, fire-extinguishing systems and its
components;

icing conditions and results;

classification, operational principles, advantages, disadvantages and areas of
rational application for de-icing and anti icing systems of different type;

schemes and components of de-icing and anti icing systems;

high-altitude flight conditions and their influence on human state;

operation principles, schemes and components of environmental;

content, requirements and components of aircraft emergency equipment.

Skills required for getting a positive mark:

to carry out comparative analysis of content, arrangement and schemes of
aircraft systems and equipment taking into account their impact to mass and
reliability;

to design structural, principal and design schematics of aircraft systems and
equipment;

to design taking into account requirements of aviation regulations FAR/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 aircraft systems and equipment, using methods of
increasing reliability, survivability and service life taking into account modern
level of aviation technique.

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 characterize and to understand operation
of existing hydraulic, pneumatic, fire control, ice protection and environment control
systems, and also emergency equipment. Be able to make technical description of
mentioned systems.

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 create schemes of
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hydraulic, pneumatic, fire control, ice protection and environment control systems. Be able
to make technical description of mentioned systems.

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. Be able to create schemes of hydraulic, pneumatic, fire control, ice
protection and environment control systems independently and unmistakably. Understand
and be able to describe operation of mentioned power plant systems.

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. MeToguyHe 3abe3neyeHHA

10.1.100.3\Super_share\KoHcnekTtbi\Tsukanov_Systems & Equipment\.

1. Cunctemn Ta obnagHaHHa JIA [TekcTt]: koHcnekT nekuin / P. K. LlykaHos,
O. I. PwxeHko. — XapkiB : Hau. aepokocM. yH-T iM. M. €. XKykoBcbkoro «XapkiB. aBumall.
NH-T», 2019. — 333 c. (ENEKTPOHHNI PYKOMUC).

2. Cunctemn Ta obGnagHaHHA aBsiauinHOT TexHikm [TekcT]: nocibHuk 3
nabopatopHux pobit / P. KO. LUykaHos, O. |. PuxeHko. — XapkiB : Hau. aepokocM. yH-T iMm.
M. €. XXykoBcbkoro «XapkiB. asial,. iH-T», 2019. — 104 c. (eENeKTPOHHWI PYKOMKC).

3. Aircraftt Systems and Equipment [Text]: Synopsis / R.U. Tsukanov,
A. I. Ryzhenko. — Kharkiv: National Aerospace University «KhAl», 2019. — 310 c. (being
developed).

4. Aircraft Systems and Equipment [Text]: Laboratory Classes Tutorial /
R. U. Tsukanov, A.l. Ryzhenko. — Kharkiv: National Aerospace University «KhAly,
2019. — 90 c. (being developed).

14. Recommended Literature 14. PekomeHaoBaHa nitepartypa
Base ba3oBa

10.1.100.3\Super share\Ctangaptbl\FAR CSs\.
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09.04.2021.

7. Electronic Code of Federal Regulations. Part 27 — Airworthiness Standards:
Normal Category Rotorcraft [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

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

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