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1. Onuc HaBYanbHOI AUCLUUNIIIHN

HanmeHyBaHHS
MOKa3HWUKIB

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

XapakrepucTtuka
HaBYasribHOI AUCLUNIIHN
(oeHHa dopma

BULLOT OCBITU HaBYaHHS)
Nany3b 3HaHb Linkn npodecinHoi
KinbkicTb kpeauTis — 4 13 «MexaHivHa NiaroToBKK

Kinbkicte moagynis — 2

KinbKicTb 3MiCcTOBUX
mMoayniB —

lHomBIOyanbHe
3aBOaHHA HEMaE

3aranbHa KinbKiCTb
rognH — 42/120

KinbKicTb TMXKHEBUX
roguvH Anst eHHOoI
dopMn HaBYAHHS:
ayouTopHux — 3,5
CaMOCTiNHOI poboTn
cTygeHta — 6,5

IHXXeHepiay

(wwndbp i HaMMeHyBaHHs)

CneuianbHicTb
134 «ABiaLinHa Ta
PaKEeTHO-KOCMiYHa

TEXHika»

(koA i HaMMeHyBaHHS)

OcBiTHA nporpama
«JliTaku i BepTOnbLoTU»

(HarimeHyBaHHS1)

PiBeHb BULOI OCBITHU:

nepLmmn
(6akanaBpcbkui)

(3a Bubopom)

HaB4anbHuUM pik

2021/2022

CemecTp

8-1

Nekuii *

24 rop.

MpakTUyHi *

18 ropa.

Na6opaTtopHi *

— rof.

CamocrTinHa poboTta

78 roA.

Bup KOHTpONO

MOAYJTbHUN KOHTPOIb,
3anik

CniBBigHOLWEHHS KifbKOCTI rOOWH ayAUTOPHUX 3aHATb A0 CaMOCTINHOI poboTu

CTaHoBUTL: 42/78.

* AyANTOPHE HaBaHTaXEHHSI MOXxe OyTn 3MeHLeHe abo 30inbLlueHe Ha O4HY roauHY B
3anexHocCTi Big po3knaay 3aHATb.
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1. Course Description

Indicators

Field of knowledge,
speciality, education
program, higher
education level

Course characteristics
(full-time tuition)

Number of credits — 4

Number of modules —
2

Number of substantial
modules —

Individual task absent

Total number of
hours — 42/120

Number of hours per
week for full-time
tuition:

auditorium — 3.5
student’s independent
work — 6.5

Field of knowledge

Professional training

13 Mechanical cycle
Engineering (optional)
(code and name)
Academic year:
Speciality
134 Aviation and 2021/2022
Aerospace
Technologies Semester
(code and name) 8'th
Lectures *
Educational program 24 hours
Planes and Helicopters Practices *
(name) 18 hours
*
Higher education Laboratory classes
_ — hours
level:
Independent work
First (Bachelor) 78 hours
Inspection
Module checking,
Test

Ratio of auditorium classes number of hours to independent work ones is: 42/78.

* 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
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
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/AIM-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 3aBgaHHA HaB4YanbHOI
AUCLUUNIIHN

Mema eueYyeHHss — p[JaTun 3HaHHSA

Npo  NPU3HaAYeHHs, KOMMOHyBasibHIi Ta
NPUHUMNOBI  cxemKn, poboTy | OCHOBHI
napamMeTpu, KOHCTPYKUil arperatiB Ta

enemeHTiB cuctem Ta obnagHaHHa J1A; npo
3aCTOCOBYBaHi MaTepianu; npo 3arasbHi i
creuianbHi  BMMOM OO CUCTEM Ta
obnagHaHHsa J1A Ta npuknaawm ix peanisauii;
HaBYNTM  IHKEHEPHMM METOOaM  OLHKK
KOHCTPYKUIT Ta NPUMAHATTS pauioHanbHUX
KOHCTPYKTMBHMX PillEHb.
3ae0aHHs1 — OaTy 3HAHHSA NPO:
— nepenik, NPU3Ha4YeHHa Ta BMMOTU
FAR/CS/AIM-23/25/27/29 no
cuctem Ta obnagHaHHa JA;

—  MpUHUUNM ait rigpasnivyHnX
cuctem  JIA, poboui  pigHwu,
mpKepena  TUCHEHHsl,  3acobu
dinbTpauir, NPUHLUNK
YLWiNTbHEHHS; cnoXkmBaui
rigpaBniyHOT  eHeprii, 3acobwu
HagQyBaHHA Ta  3anpaBfieHHs
rigpocucTem;

— ApuHUUn it NHEBMATUYHUX
cuctem, pobodi rasum, mpkepena
TUCHEHHS, 3acobu  dinbTpadil,
NPUHLMNK YLLINbHEHHS;
crnoXuBadi NHEBMATUYHOI eHepril,
3acobu 3apsaKeHHs

NMHEBMATUYHUX CUCTEM,;
— [Kepena i cneundiky noxex Ta

BNBYXiB Ha JIA, MeToaun
NiaBULLEHHA NOXeXHOoi 6e3neku;
3acobu BUSAABNIEHHSA NOXeX,
COCTaBM OnNs  MNOXeXeraciHHs,

CUCTEMU MOXexXeraciHHa Ta iX
€neMeHTy;

— YMOBW Ta Hacnigkun obnigHeHHs;
Knacudikauito, npuHUMnK - ail,
nepesarn, Hegosnikm Ta obnacTi

pauioHanbHOro BUKOPUCTaHHSA
Pi3HNX TUniB
NPoTMOGNIAHIOBANbHUX  CUCTEM;
cXemu Ta enemMeHTu

NPOTUOBNIgHIOBANbHUX CUCTEM;
— YMOBW MNOSIbOTY Ha BUCOTI Ta IX

BNIVB Ha CcTaH NOAVHNY;
NPUHLXNK ait, cxemu Ta
enemMeHTH cucTem
KOHOMLiItOBaAHHSA noBiTps Ta

KUCHEBUX CUCTEM;
— CKnag, BMMOrmM Ta KOMMNOHEHTU
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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.

Obtained competences:

General competences (GC):

GC 1. Familiarity and understanding
the subject field and understanding
professional activity.

GC 2. Ability for abstract thinking,
analysis and synthesis.

GC 4. Ability to estimate and provide
quality of performed works.

GC 5. Prognostication of own activity
results from the point of view of
inadmissibility of ecological situation
worsening and hazard appearing for people
health.

GC 6. Internal need for purposeful
improvement of professional knowledge and
skills during studying and professional
activity.

Professional competences (PC):

PC 2. 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.

PC 4. Ability to make estimation of
loadings applied to structural components
on the base of their operation conditions.

PC 7. 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.

nobytosoro obnagHaHHsa  JIA;
cKknag, BUMOIM Ta KOMMOHEHTU
aBapifHO-pATIBHOrO obnagHaHHSA
JA; cknag, BMMOTNU Ta
KOMMOHEHTU
CiNlbCbKOrocnoapcbkoro
obnagHaHHa JIA; cknag, BMMOruM
Ta KOMMOHEHTU MOPCbKOro
obnagHaHHAa J1A; cknag, BMMOruM
Ta KOMMOHEHTU MPOTUMNOXEXKHOIO
obnagHaHHa JIA Ona  raciHHs
NOXeXX Ha MOBEpPXHi 3eMni; cknag,
BUMOTU Ta KOMMOHEHTU
NiANOMHO-TPAHCMNOPTHOIO
obnagHaHHAa J1A; cknag, BMMOrU
Ta KOMMOHEHTM Ha3eMHOro
obnagHaHHSA ans
obcnyroByBaHHs J1A.
KoMmnemeHm#Hocmi, SAKi
HabyearombcS.
3azanbHi koMmnemeHmHocmi (3K):
3K 1. 3HaHHSA Ta PO3YMiHHS
npegMeTHoi  obnacti  Ta PO3YMiHHS
npodecinHOT 4iANbHOCTI.
3K 2. 3patHictb po abcTtpakTHoro
MMWCIIEHHS, aHani3y Ta CMHTEe3y.
3K4. 3paTHictTb ouiHoBatTM  Ta
3abes3nevyBaTn AKICTb BUKOHYBaHUX POBIT.
3K 5. lNporHo3yBaHHA HacnigkiB CBOET

AiSnNbHOCTI 3 Mo3uuii  HeNnpUNyCcTUMOCTI
MOripWEHHA  eKomnoriyHol  cuTyauil Ta
BUHMKHEHHA Hebes3nekn gns  340poB’'A
noaen.

3K 6. BHyTpiWwHs notpeba mo
LinecnpsiMoBaHoro MoninweHHsA

NPodeCINHNX 3HaHb Ta HAaBUYOK Ha NPOTA3i
HaBYaHHS Ta NPoeCiHOI JisNbHOCTI.

daxosi KOoMremeHmMHocmi
cneyianbHocmi (PK):

®K 2. 3paTHicTb onucy B3aemogii Tin
Mk coboto, a TakoX 3 TrasoBUM i
rigpaeniyHUM cepefoBULLEM Ha nigcTasi
6a3oBMX 3HaHb B OCHOBHUX po3ginax

di3unkm, MeXaHiku, eJIeKTPOoCTaTUKM,
eneKkTpoaANHaMIKM, ONTUKM,
aeporigpoanHamiku.

®K 4. 3paTHicTb pobutun OLLIHKY

HaBaHTaXXEHHS1 HA KOHCTPYKTUBHI €NeMeHTH
BUXOAS1YM 3 YMOB X eKcnsyatauii;

®K 7. MNMpoBoantn KBanigikosaHnn
Bnbip knacy marepianis ana pertanen i
BUPOOIB aBiakOCMIYHOI TEXHIKM Ha niacTasi
3HaHHA ocHoB OygoBu  MeTaniB - Ta
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Estimated results of studying (RS):

RS 1. 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.

RS 5. Regulation of loading applied to
A/C assemblies using technical task,
arrangement schematics, technical and
reference literature, computers according to
typical calculation procedures.

RS 14. 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/AM-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;

HemeTaniB Ta wMeToadiB Moaudikauii  1x
BNacTUBOCTEN.

OuikyeaHi pe3ynbmamu Hag4aHHSI.

PH 1. 3gaTtHicTb 0O MatemaTu4Horo
Ta NOrYHOro MUCMEHHS, 3HaHHA OCHOBHUX
NOHATb, iAen i meToaiB dyHAaMeHTanbHol
MaTeMaTUKu Ta BMiHHS IX BUKOPUCTOBYBATH
nif Yac po3B’sa3aHHSA KOHKPETHUX 3aBAaHb.

PH 5. HopmyBaHHA HaBaHTaXeHHsS Ha
arperatn JIA BUKOPUCTOBYKOYUM TEXHIYHE
3aBOaHHs, CXeMU KOMMOHYBAHHS, TEeXHIYHY
Ta posigkoBy nitepatypu, EOM arigHO 3
TUMNOBMMW METOANKaMM PO3PaxyHKIB.

PH 14. Pospobka KOHCTPYKTOPCbLKOI
AOKyMeHTaUji, po3ainis  nosiCHIOBasIbHUX
3anmcok pobiT ecki3HMX NPOEKTIB cepeaHbOol
cKnagHocTi enemeHTiB BupobiB AKT Ta
nobynoBa KpecreHHs iCHyIo4YMMNn MeToaamu

Ha OCHOBI HOPMAaTUBHUX [OOKYMEHTIB |
Ailoynx  ctaHgapTie, 'y TOMy 4ucni 3
BUKOPUCTAHHAM  3acobiB  aBToMaTu3auil

KOHCTPYKTOPCbKMNX pOOOT.
CTyneHT mae 3Hamu:
— nepenik, NpU3Ha4YeHHs Ta BUMOIu
FAR/CS/AIM-23/25/27/29 no
cuctemM Ta obnagHaHHsa J1A;

—  ApUHUUNM ait rigpaBnivyHnX
cuctem  JIA, poboui  pigHwu,
mpKepena  TUCHEHHsl,  3acobu
dinbTpauir, NPUHLUNK
YLLiNTbHEHHS,;

— CcnoxuBadi rigpasnivyHOl eHepril,
3acobu HagyBaHHSA Ta
3anpaBsrieHHS rgpoCUCTeM;

—  ApuHUun it NHEBMATUYHUX
cuctem, poboui rasu, oxepena
TUCHEHHS, 3acobu dinbTpadil,

NPUHUMNKN YLLINTbHEHHS;

— CchnoXxmBadi NHEBMATMUYHOI eHepril,
3acobu 3apAoKEHHSA
NHEBMAaTUYHUX CUCTEM;

— [pKepena i cneundiky noxex Ta

BUBYXiB Ha JA, MeToau
NigBULLIEHHSA NOXEXHOI 6e3neku;
— 3acobwu BUSAABNIEHHSA NOXeX,
COCTaBM AN MNOXeXeraciHHs,

CUCTEMU MOXexXeraciHHa Ta iX
enemMeHTy;

— YMOBM Ta Hacnigku 3nefeHiHHS;

— Knacudikauito, npuHUMNUM  aii,
nepesarn, Hegosnikm Tta obnacTi
pauioHanbHOro BUKOPUCTAHHSA
Pi3HNX TMNiB npoTnobnia-
HIOBalIbHUX CUCTEM;

S:\Rab_Prog\2021_2022\Tlykanos\PII B 134 Aircraft’ Systems and Equipment.doc 9



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 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/ATI-
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

CXeMWU Ta €efieMeHTU npoTu-
obnigHoBanNbHUX CUCTEM;

YMOBW NOMbOTY Ha BMUCOTI Ta IX
BMNSVB Ha CTaH NIOAVHN;
NPUHLXNK ait, cxemu Ta
enemMeHTu cuctem KOHAWL-
IOBaHHA MOBITPS Ta KUCHEBUX
cUcTewm;

cknag, BUMOIM Ta KOMMOHEHTU
nobytosoro obnagHaHHs J1A;
cknag, BUMOTM Ta KOMIMOHEHTU
aBapifHO-pATIBHOrO obnagHaHHSA
JA;

cknag, BUMOIM Ta KOMMOHEHTU
cinbCcbkorocnogapcbkoro obnag-
HaHHA J1A;

cknag, BUMOTM Ta KOMIMOHEHTU
MOpcbKkoro obnagHaHHs J1A;
cknag, BUMOTM Ta KOMIMOHEHTU
NPOTUNOXEXKHOIO obnagHaHHsA
JJA  pgna raciHHa noxex Ha
NoBepPXHi 3emni;

cknag, BUMOTM Ta KOMIMOHEHTU
nianoMHO-TpaHCNOpTHOro obnag-
HaHHA J1A;

cknag, BUMOIM Ta KOMMOHEHTU
HaszemMHoro obnagHaHHa  Angd
obcnyroByBaHHs J1A.

CTyneHT mae emimu:

NPOBOANTM MNOPIBHANBHUIA aHarnis3
cKrnagy, poO3MilleHHs Ta CXem
cuctem | obnagHaHHa JIA 3
ypaxyBaHHsIM iX BNAUBY Ha mMacy
Ta HaOINHICTb;

po3pobnATu CTPYKTYPHI,
NPUHUMNOBI Ta  PO3pPaxyHKOBI
cxemu cuctem i obnagHanHa J1A;
NpoBOOUTUM  MNPOEKTYBaHHA 3
ypaxyBaHHaAM BuMor ABiauiiHNX
npasun FAR/CS/AIM-23/25/27/29,
3aCTOCOBYO4MU mMeToam
paujioHarbHOro NPoeKkTyBaHHA Ta
EOM 3 meTow OLiHKM BapiaHTiB

KOHCTPYKLUIT Ta NPUUHATTA
pilLleHb;

BUKOHYBATH KOHCTPYIOBaAHHS
cuctem i obnagHaHHa  JIA,

3aCTOCOBYO4M 3acobu niaBuLLEH-
HA HaOINHOCTI, XXMBYYOCTI | pecyp-
Cy 3 YypaxyBaHHSIM Cy4acCHOro

aviation technique. piBHS PO3BUTKY aBiauinHoi
TEXHIKN.
Prerequisites: lpepekesizumu:
Corequisites: Kopeksizumu:
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— Hydraulics;

— General arrangement of airplanes;

— 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/AIM-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.
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— rigpaBnuka;

— 3aranbHa 6ynoBa
paKeTHOI Ta KOCMIYHOT TEXHIKU;
— OBUIYHU NiTakiB Ta BEPTONbOTIB;

— MPOEKTYBAHHA CUMOBUX YCTAHOBOK
aBialiNHOT TEXHIKU;

aBiaLiHo-

— KOHCTPYIOBaHHS eneMeHTIB
aBiauiNHOT TEXHIKMN.

3HaHHA, WO OTpuUMYKOTbCA nig 4ac
BMBYEHHSA uiel ancumnniHum,
BUKOPUCTAKOTbCA  Mig 4Yac  BUKOHAHHA
KypcoBoro npoekty 3 «KoHCTpytoBaHHSA

€NeMeHTIB aBialinHOl TEeXHiKM», a TaKoX
ANNSIOMHOro npoekTy 6akanaspa.

3. Mporpama HaB4YanbHOI
AUCLUMUNIIHN
Moaynsb 1.

Tema 1. BcTtyn Ao HaBYanbHOI
auncumnniim «Cucrtemm ta
obnagHaHHA aBiaLiMHOI TEXHIKN»

MpeamMeT  BUBYEHHSI  OAUCLUNAIHW.
BusHaveHHs TEpPMIHIB cuctemm Ta
obnagHaHHa JIA. Cknag Ta npusHadeHHst
cuctem J1A. Hanpsmkm BOOCKOHaNOBaHHS
cuctem Ta obnagHaHHa JIA.  3aranbHi
Bumorn FAR/CS/ANM-23/25/27/29 pno cuctem
JA.

Tema 2. TigpaBniyHi cucrtemm

[Mpu3HayeHHa rigpaBniyHNUX CUCTEM Ta

BUMOTY no HUX. MopiBHANbHA
XapakrepucTtumka enekTpoMexaHivyHuXx,
rigpaBniyHUX Ta MHEBMATUYHUX CUCTEM.
MpuHuunn  pobotm  rigpaBniyHUX  Ta
NHEBMATUYHUX cUCTEM. Cknag Ta
Knacudpikauis rigpasnivyHnx cuctem. Poboui
pignHuN.

OcobnusocTi  rigpaBniyHNX CUCTEM

cydacHux JIA. OcobnueocTti cxem Ta Tuny
rinpocuctem. OCHOBHI Ta aBapiviHi gxepena
XWUBMNEHHS riapoCcUCTEM.

[gpasniyvHi arperaTu: Hacocwm,
aKyMynsaTopu, MNpUBOAMW, PO3MOAINbHUKN.
Oaku, dinbTpY, TEennooOMiHHUKN,
Tpybonposoam Ta 3'edQHaHHS.
O6cnyroByBaHHS rigpasriyHMX CUCTEM.

Tema 3. CuctemMm NiarotoBKu

NOoBITPA Ta NHEBMAaTU4YHIi CUCTEMU
Cknag Ta knacudoikauis — cucTem
NiAroTOBKM MNOBITPS Ta MHEBMATUYHUX CUCTEM.
Ibkepena nocrtavaHHs noBiTpsA. EnemeHTn
cUCTeM NiAroTOBKM NOBITPS.

11



Module 2.
Theme 4. Fire-control Systems

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

Moaynsb 2.

Tema 4. MpoTnoxexHi cuctemun

YMOBM BUHWKHEHHS MOXEX Ha GopTy
JIA. TlacumBHi meTogu  GopoTbbu i3
noXexelo. MpoTunoxexxHa cuctema:
NpU3HaYeHHs, BUMOIM Ta cknag.

Cuctemun BUSABMNEHHSA NOXEXi Ta OUMY:
TOYKOBI  TemnepaTypHi  curHanisatopwm,
NiHIAHI TemnepaTypHi cuUrHanisatopwm,
iOHi3aUinHI Ta pagiauinHi curHanisaTopu.

Cuctemu noXeXeraciHHg.
KomMnoHeHTHn CUCTEM noXkexeraciHHs:
BOMHEraCHUKW, erfekTpoMarHiTHi - KnanaHu,

NPUCTPOI aBapiMHOro BKMKOYEHHA Ta OUCKM
CaMOPO3PSAKEHHS, YyNpaBrliHHA CUCTEMOI
NOXKeXXeraciHHA.

Cuctemmn HenTpanbHOro rasy:
NpU3Ha4YeHHs, BUMOMM Ta Krnacudikauiq,
cXemMa 3 BUKOPUCTAHHSAM BUXMOMHUX rasiB
NMopLUHEBOro [ABuryHa, 0OanoHHa cxema,
cxema i3 rasucikatopom, cxema i3
ra3oreHepy4vod  Kamepow, CxXemu i3
PO3A4ifeHHAM NOBITPA.

Tema 5. MpoTnoGnigHOBanNbLHiI

cuncremu

Buan obnepeHiHHa. Pisnka npouecy
obnegeHiHHA. BnnuB  obnegeHiHHA  Ha
NbOTHI XxapakTepucTtuku Ta 6e3neky J1A.

CwurHaniszaTtopu obneaeHiHHs.
Knacudikauia NPoTUOONIAHIOBaNbHNX
cuctem (MOC).

MOC nnaHepy niTaka: MHEBMATWU4HI,
€NeKTPOUMNINbLCHI,  XiMiYHi, NoBITPSAHO-
TEennoBi, eneTTpoTENsOBI.

MOC cunosux yctaHosok: NOC I'TA,
MOC possykoBMx nosiTpo3abupadis, NOC
Hag3BYKOBMX  noBiTpo3abupauis, [10C
noBiTpsAHMX reuHTIB, MOC reuHTIB Ta Nuno
3aXUCHUX NPUCTPOIB BEPTONbOTIB.

Tema 6. Cucremm KoHAMUIIOBaAHHA
noBiTps

BnnvB BUCOTHMX YMOB Ha CTaH
nognHn. Bumorn go cuctemu BeHTUNSAL.
Tennosun  BanaHc  kabiHn.  Cnocobwu
obirpisy kabiH. Cnocobun oxonoaKeHHs
KabiH.

3acobu umpkynauii nosiTps Ta napi..
Cuctemu posnogineHHs.

BuTtpata, Temnepatypa Ta cucrtema

ynpasnsHHA BOSOTICTHO. Perynatopum
BuTpatn. TennoobmiHHukK. [loBiTpsiHO-
noBiTpsiHi  TennoobmiHHMKkK.  [lanuBHO-
NOBITPSIHI TENI00OMiHHMKN.
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pipelines.

Pressure control systems. Control and
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
control: content,
components.
Aircraft cargo equipment:
requirements and components.
Aircraft ground equipment:
requirements and components.

ground fire
requirements  and

content,

content,

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.
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BunaposyBanbHi TEennoo6bMiHHUKMN.
TepboxonoannbHUKN. PerynaTtopwu
Temnepatypu noBsiTps B KabiHi.
3BonoxyBadi nosiTps. BoposioginbHUKMK.
mywHnkn wymy. MNMosiTponposoaun.
Cuctemu peryntoBaHHA TUCKY.
YnpaBniHHA Ta iHOMKaUis, BKKYakouum

po3nodinbymMn  Ta 3anobikHMIA  KnanaHu.

PeryntoBaHHSA TUCKY B KabiHi.
3axucHi  npuctpoi  Ta

nonepegxyBasnbHOT cMrHanisadil.
Tema 7. ObnagHaHHA J1A

MobyTtoBe obnagHaHHA. MNMpusHaveHHS
Ta  BMMOTW. EnemeHTn nobyToBoro
obnagHaHHsA (nacaXupcbKi Kpica Ta Kpicna
eKinaxy, obnagHaHHs ByeTy-KyxHi,
TyaneTHi KiMHaTW, BeCcTnbyni Ta
rapaepobn).

Cinbcbkorocnogapcbke  obnagHaHHSA
J1A. Cknag, BUMOrM Ta KOMMOHEHTMW.

Mopcbekoro obnagHaHHa JIA. Cknag,
BMUMOTIM Ta KOMMNOHEHTH.

MpoTunoxexHoro obnagHaHHa JIA
ANsl raciHHA MOXeX Ha MNOoBEepXHi 3eMii.
Cknag, BUMOrM Ta KOMMOHEHTM;

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

HasemHoro obnagHaHHsA ans
obcnyrosyBaHHsa JIA. Cknag, Bumorn Ta
KOMMOHEHTMW.

Tema 8. ABapinHO-pATIBHE

obnagHaHHA

BuTHe aBapinHo-pATiBHE 0bOnagHaHHS:
Npu3HayYeHHa  Ta BUMOTW. KucHeBe
obnagHaHHa. O6nagHaHHA Ans  3axucTty
ronoBu. O6bnagHaHHA ons 3axucTy Tina.

ABapinHo-pATiBHE obnagHaHHs
umBinbHUX JIA. TlpusHaveHHs, BUMOrK Ta
cknag. ABapivHi Buxogau Ta Tpanu Ons
nacaxwupis. ABapivHi BMXoOu Ta aBapilHO-
pATYBanbHI KaHaTU Ansg ninotis. ABapiviHO-
pATiBHe obragHaHHA Ang Nnocagku Ha BoAay.
AHTI TEPOPUCTUYHI 3acobu.

3acobi aBapifHOro NOKMOAHHS
BincbkoBux J1A. [MapawtoTtn. KaTtanynbTHi
Kpecna. KaTanynbTHi Kancynu Ta
BiJOKpeMIItOBarbHi KabiHw. 3acobu
PATYBaHHSA NbOTHOIO cknagy Ha
BepTOSibOTaXx.

3acobu
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4. CTpyKTypa HaBYasribHOI AUCLUNIIIHU

KinbkicTb roguH
HasBu 3micToBUX MoayniB i Tem YCbOoro Y Tomy yucni
n n na6b c.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. BcTtyn oo HaB4yanbHOI gUCUMNNiHN
1 1 — — —
«Cuctemun Ta obnagHaHHA AT»
Tema 2. ligpaBnivHi cucrtemm 32 4 — 20
Tema 3. CVIC.TeMI/I NiAroTOBKW NOBITPS Ta 14 5 5 o 10
NHEBMATUYHI CUCTEMMU
MoaynbHUn KOHTPOJTb 2 — 2 — —
Pa3om 3a mogynem 1 49 11 8 — 30
Moaynb 2
Tema 4. IMpoTunoxexHi cuctemm 10 — 2 — 8
Tema 5. NpoTnobnigHoBanbHi cuctemm 12 — 2 — 10
Tema 6. CuctemMum KOHOMLIKOBAHHA NOBITPA 23 9 4 — 10
Tema 7. ObnagHaHHsa J1A 10 — — — 10
Tema 8. ABapiviHo-paTiBHe 06nagHaHHA 14 4 — — 10
MoaynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a mogynem 2 71 13 10 — 48
Ycbororoguu| 120 | 24 | 18 | — | 78
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 . . .
Aircraft’ Systems and Equipment
Theme 2. Hydraulic systems 32 8 4 — 20
Theme 3. Pneumatic systems 14 2 2 — 10
Writing module 2 — 2 — —
Total for Module 1 49 11 8 — 30
Module 2
Theme 4. Fire-control systems 10 — 2 — 8
Theme 5. Ice protection systems 12 — 2 — 10
Theme 6. Environmental control systems 23 9 4 — 10
Theme 7. Aircraft Equipment 10 — — — 10
Theme 8. Emergency Equipment 14 4 — — 10
Writing module 2 — 2 — —
Total for Module 2 71 13 10 — 48
Total hours | 120 | 24 | 18 | — | 78

5. TeMu ceMiHapCbKUX 3aHATb
HemMae
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5. Seminar Classes Themes
absent

6. TeMu NpakKTUYHUX 3aHATb

Ne Kinbkictb
HasBa Temu
3/n rogvH
1 gpasnivyHa cuctema nitaka 2
2 EnemeHTU rigpasnivyHoi cucTeMu nitaka 2
3 [MHeBMaTWYHa cucTemMa nitaka 2
4 [MpoBeeHHA MOAYNBbHOIO KOHTPOJSIH 2
5 [MpoTUNOXEXHI cucTemMu 2
6 [MpoTnobnigHoBanbHi cuctemm 2
7 CucteMmn KOHOMUIKOBaAHHS MOBITPS 4
8 [MpoBeeHHS MOAYBbHOIO KOHTPOJSIHO 2
Pasom 18
6. Practice Themes
Nos Theme Hours
1 Aircraft hydraulic system 2
2 Components of aircraft hydraulic system 2
3 Aircraft pneumatic system 2
4 Writing module 2
5 Fire-control systems 2
6 Ice protection system 2
7 Environmental control system 4
8 Writing module 2
Total 18
7. Temu nabopaTopHMX 3aHATb
Hemae
7. Laboratory Classes Themes
Hemae
8. CamocTinHa poboTa
Ne KinbkicTb
Hassa Temu
3/n roguH
1 CaMocCTiHe BUBYEHHS TEM 78
Pasom 78
8. Independent Work
Nos Theme Hours
1 Independent themes studding 78
Total 78

9. lHauBiayanbHi 3aBAaHHA
HemMae
S:\Rab_Prog\2021_2022\Tlykanos\PII B 134 Aircraft’ Systems and Equipment.doc
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9. Individual Task
absent

10. MeToan HaBYaHHA
CnoBecHi (nosicHeHHsA Ta 6Geciga), HaouHi (iNOCTpyBaHHA Ta OEMOHCTPYBaHHSA) Ta
NPaKTUYHI (MpaKTUYHI poboTH).

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

11. MeToAu KOHTPOJIIO
KOHTpOMb NPUCYTHOCTI Ha 3aHATTAX. |HAMBIAyanbHe 30aBaHHS NPaKTUYHMX POBIT Ta
moAaynis. 3anik.

11. Inspection Methods
Attendance inspection. Individual passing of practical works and modules. Test.

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

12.1. Posnogin 6anis, siki OTPUMYIOTb CTYAEHTU (KiNbKiCHI KpUTEPIT OLiHIOBAHHS)

CknapoBi HaB4YanbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTn 3aBOaHHS 3aBiaHb KinbKicTb 6anis

Moaynsb 1

BukoHaHHSs i 3axucT 0...10 3 0...30

NPaKTUYHNX POBIT

MoaynbHUN KOHTPOIb 0...20 1 0...20
Moaynob 2

BukoHaHHSs i 3axucT 0...10 3 0...30

NPaKTUYHNX POBIT

MoaynbHUN KOHTPOIb 0...20 1 0...20

Ycboro 3a cemecTp 0...100

CemecTpoBuI KOHTPOMb (3arnik) NnpoBoAUTLCA y pasi BigMOBM CTyaeHTa Big Ganis
MOTOYHOrO TeCTyBaHHA Ta 3a HasABHOCTI gonycky pno icnuty. [lig 4ac cknagaHHa
CEMEeCTPOBOro 3asiky CTyAeHT Mae MOXMIMBICTb oTpuMmaTn makcumym 100 6anis.

Binet ana 3aniky cknagaeTbCcs 3 YOTMPLOX TEOPETUYHUX NMUTaHb. KoxHe 3aBaaHHA
Aae MOXNMBICTb oTpumaTu go 25 6anis (cyma — 100 6ani.).

12.2. AKiCHI KpuTepil OLiHIOBaAHHSA
HeobxigHun obcar 3HaHb ANst OAep)KaHHS MO3UTUBHOI OLLiHKMK:
— nepenik, npusHadeHHs Ta Bumorn FAR/CS/AM-23/25/27/29 po cuctem Ta
obnagHaHHsa J1A;
— npuHuMnu gii rigpaeniyHmx cuctem J1A, pobodi pigHn, Ooxepena TUCHEHHS,
3acobu cinbTpadii, NPUHUMMN YLLINbHEHHS;
— cnoxueadi rigpaenivyHol eHeprii, 3acobw HagyBaHHA Ta 3anpaBfieHHs
rigpocucTem;
— MpUHUMN Aii NTHEBMATUYHUX CUCTEM, pobodi rasm, mkepena TUCHEHHs, 3acobu
GinbTpauii, TPUHLUNN YLLINbHEHHS;
— CnoXxueadi MHEBMATUYHOI eHepril, 3acobn 3apsaKeHHA NHEBMATUYHUX CUCTEM;
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— [Kepena i cneundiky noxex ta Bubyxis Ha JIA, MmeToamM NiABULLEHHST NOXEXHOT
be3neku;

— 3acobu BUABMEHHS MNOXEX, COCTaBW AN MNOXEeXEeraciHHsa, cuctemu
NOXKEXEraciHHA Ta IX enNeMeHTH;

— YMOBW Ta Hacnigkn 3neneHiHHS;

— Knacudikauito, npuHUMnK gii, nepesary, Heaoniku Ta obnacTi pauioHanbHOro
BUKOPUCTAHHSA PI3HUX TUMIB NPOTUOGMIgHIOBANBHUX CUCTEM;

— CXeMu Ta enemMeHTn NpoTMobnigHIBaNbHNX CUCTEM;

— YMOBMW NOMbOTY Ha BUCOTI Ta IX BNSIMB Ha CTaH NOLUHNY;

— MPUHLUMNN Lil, CXeMWN Ta eflieMeHTN CUCTEM KOHAULIFOBAHHSA MNOBITPS;

— cKnag, BUMOrn Ta KOMMOHEHTU aBapifiHO-pATIBHOro obnaaHaHHs J1A.

HeobxigHum obcar BMiHb Ans ogepXaHHA NO3UTUBHOT OLLIHKN:

— TMPOBOOMTWU MOPIBHAMBHUMA aHani3 cknagy, pPo3MilleHHA Ta CXeM CUCTEM |
obnagHaHHs J1A 3 ypaxyBaHHSM X BINUBY Ha Macy Ta HadinHICTb;

— po3pobnATU  CTPYKTYPHi, MNPWUHUMNOBI Ta pPO3pPaxyHKOBi CXEMW CUCTEM i
obnagHaHHa J1A;

— TMpPOBOOMTU MNPOEKTYBAHHA 3 ypaxyBaHHAM BuUMOr ABiauiHUX npaBun
FAR/CS/AlM-23/25/27/29, 3acTocoByO4M METOAN paLioHaNIbHOMO NPOEKTYBaHHS
Ta EOM 3 MeTO10 OUiHKM BapiaHTiB KOHCTPYKLUIT Ta NPUNRHATTA pilleHb;

— BMWKOHYBaTW KOHCTPYIOBaHHA cuctem i obrnagHaHHsa JIA, 3acTtocoByo4um 3acobm
NiABULLEHHS HaZIMHOCTI, XXMBYYOCTI i pecypcy 3 ypaxyBaHHSM Cy4aCHOro piBHSA
PO3BUTKY aBiaLinHOI TEXHIKWU.

12.3 KpuTtepii ouyiHoBaHHS poboTn cTygeHTa NpoTSAroM cemMecTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTn Ta
3axuctutn yci nabopartopHi pobotn. BmiTm camocTinHO gaBaTM XapakTepuUCTUKy Ta
PO3yMiTU  poBOTY  iCHYHMUX  TigpaBfliyHMX,  NHEBMATUYHUX, NPOTUMOXEXHUX,
NpOTUOONIAHIOBANbHNX CUCTEM, a TaKOX CUCTEMW KOHAMLIiOBaHHS MOBITPS, aBapiliHO-
PATIBHOrO oOnagHaHHA. BMiTM cknagatu TexHIYHMMA OMMC Ha BKasaHi cuctemn Ta
obnagHaHHS.

Ho6pe (75-89). lMpogemoHcTpyBaTU TBepAi 3HaHHA Ta YyMiHHA. BukoHatn Ta
3axucTuTM Yyci nabopatopHi poboTn B 0OYMOBNEHUM BUKNagayeMm CTPOK. Bmitu
CaMOCTINHO CTBOpPKOBATM CXeMW TFigpaBnidHUX, MNHEBMATUYHUX, MPOTUMOXKEXKHMX,
NpoTNOONIgHIOBANbHMX CUCTEM, a TaKOX CUCTEMW KOHAMUiOBaHHS NOBITPSA. Bwmitn
CKrnagaTu TEXHIYHUIW ONUC Ha BKasaHi CUCTEMMW.

BigmiHHo (90-100). NMoOBHO 3HaTM OCHOBHIN Ta gOoAaTKOBWI MaTtepian. 3HaTu YCi
Temun. Bes3noMunkoBo BUKOHATU Ta 3axUCTUTK YCi nabopaTopHi pobotn B 06yMoBneHUN
BMKNagayeM CTPOK 3 AOKNaAHMM OBrpyHTYBaHHAM pilleHb Ta 3axXOAiB, SKi 3anpornoHOBaHO
y poboTtax. BmiTM camocTiiHO Ta 6e3noMunKoBO CTBOPKOBATM CXEMU TFigpaBnidHuX,
MHEBMATUYHUX, MNPOTUMOXEXHMX, MNPOTUOONIOHIOBANbHMX CUCTEM, @ TaKOX CUCTEMMU
KOHOULitoBaHHA NOBITPS. PO3ymiT Ta BMITK onnucyBat poboTy BKadaHUX CUCTEM.

LLikana ouiHOBaHHA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpaauLinHO LWKanow
Cyma banis : : :
lcnuT, ondepeHuinosaHui 3anik 3anik
90 - 100 BigmiHHO
75 -89 Hobpe 3apaxoBaHo
60— 74 3a00BiNbHO
01-59 HesagoBinbHO He 3apaxoBaHo
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12. Estimation Criteria and Rating Distribution

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

Education work Points for a task Number of tasks | Total number of
points
Module 1
Making 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
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/AIM-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/ATII-
23/25/27/29, using methods of rational design and PC for the purpose of
estimation of versions of structure and design decisions;
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— 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
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. MeToauyHe 3abe3ne4yeHHs

10.1.100.3\Super share\KoHcnekTtbl\Tsukanov Systems & Equipment\.

1. Systems and Equipment of Aircraft [Text]: Synopsis / R.U. Tsukanov,
A. I. Ryzhenko. — Kharkiv: National Aerospace University «KhAl», 2019. — 306 c. (being
developed).

2. Aircraft’ Systems and Equipment [Text]: Laboratory Classes Tutorial /
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