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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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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

5 kpeautieB EKTC / 150 rognH (64 ayauTtopHuUX, 3
AKMX: Nnekuii — 32, npaktnyHi — 32; CP3 — 86)

Buan HaB4yanbHO1
OiANbHOCTI

Jlekuil, npakTWUyHi 3aHATTS, caMmocTiHa poboTa

Buawn koHTponto

[MOTOYHUM KOHTPOSb, MOAYNBHUN KOHTPOJTb,
icnnt

[MpepeksianTn

lpapaB.nika;

3aranbHa 6ygoBa aBialiiHO-pakeTHoI Ta
KOCMIYHOI TEXHIKW;

[BUryHu niTakiB Ta BEPTONbLOTIB;
[MpoeKkTyBaHHSA CUITOBUX YCTAHOBOK aBiauiHOI
TEXHIKU;

KOHCTpytoBaHHA eneMeHTiB aBialiiHOI TEXHIKMW.

KopekBiantu

[MocTpekBi3nTn

KypcoBui npoekT 3 «<KOHCTpytoBaHHA efneMeHTIB
aBiaLiNHOI TEXHIKN»;
AnnnomMHun npoekT 6akanaspa.

2. Course Description

Education form

Full-time, correspondence

Term 8-th
Language Ukrainian, English
Course type Optional

Course content: EKTC
credits / hours

5 €KTC credits / 150 hours (64 auditorium,
where: lectures — 32, practical classes — 32;
applicant independent work — 86)

Kings of education activity

Lectures, practical classes, independent work

Inspection type

Current inspection, module tests, exam

Prerequisites

Hydraulics;

General arrangement of airplanes;
Engines of airplanes and helicopters;
Design of aviation power plants;
Designing of airplanes’ units.

Corequisites

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 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 master the skill of
engineering estimation of structure and
making efficient design decisions.
Task is to get 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

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

enemeHTiB cuctem Tta obnagHaHHs J1A; npo
3acTocoBYyBaHi MaTtepianu; npo 3aranbHi i
cneuianbHi BuMorn FAR/CS-23/25/27/29 po
cuctem Ta obnagHaHHsa JIA Ta npuknagu ix
peanisauil; onaHyBaTW iHXeHepHi meToan
OLLiHKM KOHCTPYKLiT Ta NPUAHATTA
pauioHanbHUX KOHCTPYKTUBHUX PilLUEHb.
3aedaHHs1 — HabyTW 3HAHHA NpPO:
— nepenik, Npu3Ha4YeHHa Ta BUMOIn
FAR/CS-23/25/27/29 po cuctem
Ta obnagHaHHa J1A;

—  MpUHUUNU ail rigpaBnivHNX
cuctem  JIA, poboui  pigHu,
mpKepena  TUCHEHHsl,  3acobu
dQinbTpauir, NPUHLMNK
YLWiNbHEHHS; CnoXkmBaui
rigpaBnivyHoOI  eHeprii, 3acobwu
HagyBaHHA Ta  3anpaBrieHHSA
rigpocucTem;

—  ApuHUun it NHEBMATUYHNX
cuctem, poboui rasu, mpxepena
TUCHEHHSA, 3acobu dinbTpadil,
NPUHLMNN YLLiNbHEHHS;
CnoXMBayi NHEBMATUYHOI eHepril,
3acobu 3apsaKEeHHs

NMHEBMATUYHUX CUCTEM,;
— [Kepena i cneundiky noxex Tta

BNBYXiB Ha J1A, mMeToam
NigBULLEHHA MNOXEeXHoi 6e3neku;
3acobu BUSAABIIEHHSA NOXeX,
COCTaBM AN MNOXEeXeraciHHs,

CUCTEMW MOXexXeraciHHa Ta IX
€NeMeHTH;

— YMOBW Ta Hacnigkun obnigHeHHs;
Knacudpikauito, npuHUMnn - ail,
nepesarn, Hegonikm Tta ob6bnacTi

pauioHanbHOro BMKOPUCTaHHSA
Pi3HMX TMniB
NPOTMOBNIAHIOBANbHUX  CUCTEM,;
cxemu Ta enemMeHTun

NpoTUO6NIAHIOBaNbHUX CUCTEM;
— YMOBW MONbLOTY Ha BUCOTI Ta iX

BMNIMB Ha CTaH NIOANHWY;
NPUHLXNK ait, cXemu Ta
enemMeHTu cuctem
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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

— cKnag, BUMMOMM Ta KOMMOHEHTU
nobytoBoro obnagHaHHa  JIA;
cknag, BUMOIM Ta KOMMOHEHTU
aBapifHO-pATIBHOro obnagHaHHSA
NA; cknag, BMMOTN Ta
KOMMOHEHTU
CinbCbKOrocnogapcbKoro
obnagHaHHa JIA; cknag, BUMOTrU
Ta KOMMOHEHTU MOPCbLKOro
obnagHaHHa JIA; cknag, BUMOTrU
Ta KOMMOHEHTM MPOTUMOXKEXKHOIO
obnagHaHHa JIA gna  raciHHsa
NnoXex Ha NoBepxHi 3eMni; cknag,
BUMOTU Ta KOMMOHEHTU
NiAMOMHO-TPAHCNOPTHOIO
obnagHaHHa JIA; cknag, BUMOTrU

Ta KOMMOHEHTU Ha3eMHoro
obnagHaHHA ans
obcnyroByBaHHs J1A.

KomnemernmmHocmi, SKi

HabyearombcS.

3azanbHi komnemenmuocmi (3K):

3HaHHA Ta pPO3YMIHHA nNpeaMeTHOI
obnacti Ta  pO3yMiHHA  NpOdECiNHOI
AiSsNbHOCTI.

3paTHicTb ao abcTpakTHoro
MMWCIIEHHS, aHani3y Ta CMHTe3sy.

3oaTHicTb ouiHIOBaTH Ta
3abe3neyyBaT AKICTb BUKOHYBaHUX POBIT.

[MporHosyBaHHSA Hacnigkis CBOEI
OISNbHOCTI 3 NO3uuii  HENPUNYCTUMOCTI
MOriplEeHHA  eKOoNoriyHol  cuTyauii  Ta
BMHUKHEHHA Hebe3nekn ana  300poB's
nogen.

BHyTpiWwHs notpeba Ao
LinecnpsiMmoBaHoro noninweHHs
NpPodeCinHNX 3HaHb Ta HAaBWMYOK Ha NPOTA3i
HaBYaHHS Ta NPOMeCINHOI JisiNBHOCTI.

®Paxoei KoMrnemeHmHocmi
cneyianbHocmi (PK):

3paTHICTb onmucy B3aemMogii Tin Mix
coboto, a TakoX 3 rasoBuM i rigpasniyHum
cepenoBuleM Ha nigctasi 6a3oBMX 3HaHb B
OCHOBHMX po3ginax @i3nkn, MexaHiku,
eneKTpoCTaTUKN, eNeKTPoaANHaMIKN, ONTUKM,
aeporigpoanHaMiKu.

3paTHiCcTb pobuTK OLiHKY
HaBaHTAXXEHHSA Ha KOHCTPYKTUBHI €NeMeHTH
BUXOOA4M 3 YMOB X eKcrnnyartau,il;

MpoBoanTn  kBanicikoBaHun  BUOIP
Knacy martepianie onsa getanen i Bupobis
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structure of metals and nonmetals and
methods of their properties modification.

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.

Applicant 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

aBiaKOCMIYHOI TEeXHiKM Ha niacTtaBi 3HAHHA
ocHOB OyaoBuM MeTaniB Ta HemeTaniB Ta
OuikyeaHi pe3ynibmamu Hag4aHHS.
30aTHiICTb 0O  MaTemMaTuyHoro Ta
NOTMYHOr0 MWCMEHHSA, 3HAHHA OCHOBHMX
NOHATb, iAen i mMeToaiB dpyHAaMeHTanbHOI
MaTeMaTuK1 Ta BMiHHS X BUKOPUCTOBYBaTU
nig Yyac po3B’sA3aHHSA KOHKPETHUX 3aBAaHb.
HopmyBaHHs HaBaHTaXXEHHS Ha
arperatu JIA BWKOPUCTOBYIOUYM TEXHIYHE
3aBOAHHA, CXEMW KOMMOHYBAHHS, TEXHIYHY
Ta posigkosy nitepatypn, EOM a3rigHO 3
TUNOBMMW METOLMKAMM PO3PaxXyHKIB.
Po3pobka KOHCTPYKTOPCbLKOT
AOKyMeHTauil, po3ainis  MoOsiCHIOBasIbHUX
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:.
— nepenik, NpU3Ha4YeHHs1 Ta BUMOIn
FAR/CS-23/25/27/29 po cuctem
Ta obnagHaHHa J1A;

—  MpUHUUNU ait rigpaBnivHNX
cuctem  JIA, poboui  pigHwu,
paxepena  TUCHEHHsl,  3acobu
dinbTpauir, NPUHLMNK
YLWiNbHEHHS;

— CnoxwuBadi rigpasnivyHol eHepril,
3acobu HagyBaHHSA Ta
3anpaBfieHHS MigpPOCUCTEM;

—  MPUHUMN aii NMHEBMATUYHNX
cuctem, pobodi rasu, mxepena
TUCHEHHS, 3acobu  inbTpadii,

NPVHUMNMN YLWLINbHEHHS;

— CnoXxuBadi NHEBMATUYHOI eHepril,
3acobu 3apsaKeHHs
NMHEBMATUYHUX CUCTEM,;

— [pKepena i cneundiky noxex Tta

BUOYXiB Ha JA, MeToau
NiABULLIEHHA NOXEXHOI 6e3neku;
— 3acobu BUSIBINEHHSA NOXeX,
COCTaBM ANdA  MNOXEeXeraciHHs,

CUCTEMU MOXexXeraciHHs Ta  IX
eneMeHTy;

— YMOBM Ta Hacrnigku 3neaeHiHHS;

— kKknacudikauito, npuHUMNUM  ai,
nepeearun, Hegonikm Tta obnacTi
pauioHanbHOro BUKOPUCTaHHS
Pi3HMX TMniB npoTnobnia-
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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.

Appllcant 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.

CXeMU Ta €eneMeHTu
ob6nigHBaNbHUX CUCTEM;
YMOBW MOMbOTY Ha BMCOTI Ta IX
BMNSVB Ha CTaH NIOAVHN;

NPUHLXNK ait, cxemu Ta

npoTu-

erNeMeHTM  CUCTEM KOHOML-
lOBaHHSA MOBITPA Ta KUCHEBUX
CUCTEM;

Cknag, BUMOTM Ta KOMIMOHEHTU
nobytoBoro obnagHaHHs J1A;
Ccknag, BUMOTM Ta KOMIMOHEHTU
aBapiNHO-pATIBHOrO obnagHaHHSA
JA;

cknag, BUMOIM Ta KOMMOHEHTU
cinbcbKorocnogapcbkoro obnag-
HaHHA J1A;

Ccknag, BUMOTM Ta KOMIMOHEHTU
Mopcbkoro obnagHaHHs J1A;
Ccknag, BUMOTM Ta KOMIMOHEHTU
NPOTMMNOXEXHOIO obnagHaHHsA
JJA. ana raciHHa noxex Ha
NoBEpPXHi 3eMni;

Cknag, BUMOTM Ta KOMIMOHEHTU
NiANOMHO-TPaHCNopTHOro obnaa-
HaHHA J1A;

cknag, BUMOIM Ta KOMMOHEHTU
Ha3eMHoOro obnagHaHHa  Ong
obcnyroByBaHHs J1A.

3po0yBay OCBiTM Mae eMimu:

NPOBOAUTM MOPIBHAMBbHUI aHani3
cknagy, PO3MILLEeHHS Ta CXem
cuctem | obnagHaHHs JIA 3
ypaxyBaHHAM 1X BMMBY Ha Macy
Ta HafinHICTb;

po3pobnaATn CTPYKTYPHi,
MPUHUMNOBI  Ta  PO3paxyHKOBI
cxemu cuctem i obnagHaHHa JA;
NpoBOOUTM  MNPOEKTYyBaHHA 3
ypaxyBaHHAM BuMOr AsialiHNX
npasun FAR/CS-23/25/27/29,
3aCTOCOBYO4M mMeToaun
pauioHanNbHOro MPOEKTYBaHHA Ta
EOM 3 meTow OUiHKM BapiaHTiB

KOHCTPYKLT Ta NPURHATTA
piLLEHb;
BUKOHYBaTH KOHCTPYIOBaHHSA

cuctem i obnagHaHHa  JIA,
3aCTOCOBYO4YM 3acobu nigBuLLEH-
HSA HaiNHOCTI, XXMBYYOCTI i pecyp-
Cy 3 YypaxyBaHHSM Cy4YacCHOro
piBHSA PO3BUTKY aBiauinHol
TEXHIKMW.
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4. Course Content

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
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,

4. 3micT HaBYanNbHOI AUCLUNAIHN

Moaynb 1.

Tema 1. BcTtyn o HaBYanbHOI
auncunnniHum «Cucrtemm ta
obnagHaHHA aBiaLiMHOI TEXHIKN»

MpeomeT  BUBYEHHA  AUCLUNAIHMW.
BusHayeHHs TepMiHiB cuctemmn Ta
obnagHaHHa JIA. Cknag Ta npu3Ha4veHHs
cuctem JIA. HanpsiMkn BOOCKOHarOBaHHS
cuctem Ta obnagHaHHa JIA.  3aranbHi
Bumorn FAR/CS-23/25/27/29 po cucrtem
JNA.

Tema 2. TigpaBniyHi cuctemun
lMpu3HayeHHs rigpaBnivyHNX CUCTEM Ta

BMMOTHU 0o HUX. MopiBHANbHA
XapakTepucTtumka €NeKTpOMEXaHiYHUX,
rigpaBniyHUX Ta MHEBMATUYHUX CUCTEM.
MpuvHUMnNK  poboTn  rigpaBniyHUX  Ta
NHEBMaTUYHUX CUCTEM. Cknag Ta
Knacudikauis rigpasniyHux cuctem. Poboui
PiOVHN.

OcobnueocTi  rigpaBnivyHUX cUCTEM

cydacHux JIA. OcobnmBocTi cxem Ta Tuny
rigpocuctem. OCHOBHI Ta aBapinHi oxepena
XUBIEHHS rigpocucTem.

FgpasniyvHi arperaTu: Hacocwm,
akyMynaTopu, NpyUBOAMW,  PO3MNOAINBHUKN.
baku, QinbTPM, TEennoOoOOMIHHUKN,
Tpybonposoamn Ta 3'eQHaHHs.
O6cnyroByBaHHS rigpasBrivyHUX CUCTEM.

Tema 3. Cuctemu nigroTtoBKMn

noBiTPSA Ta NTHeBMaTU4Hi cuctemMu
Cknag Ta knacudpikauis — cuctem
NiArOTOBKM NOBITPA Ta MHEBMATUYHUX CUCTEM.
[xepena noctadyaHHs noBITPS. EnemeHTn
CUCTEM MiAroTOBKM MOBITPSI.
Moaynsb 2.

Tema 4. MpoTUnoXexHi cuctemu

YMOBU BUMHUKHEHHSI MOXEX Ha 6opTy
JIA. TlacumeBHi meToan  6GopoTbbu i3
NOXeEXel0. MpoTnnoxexHa cuctema:
NpU3HaYeHHs, BUMOrM Ta cKnaga.

Cuctemm BUABNEHHSA NOXEXi Ta OUMY:
TOYKOBI  TemnepaTypHi  curHanisaTopu,
NiHINHI TemnepartypHi curHanisartopwu,
iOHi3auivHi Ta pagiauinHi curHanisaTopu.

Cuctemm noexeraciHHs.
KomMmnoHeHTun cuctem noXkexeraciHHg:
BOTHEraCHUKN, €ENIEKTPOMArHiTHIi  KranaHwm,

NPUCTPOI aBapiHOro BKIOYEHHS Ta OUCKK
CaMOpO3pPSAXKEHHS, yNpaBniHHA CUCTEMOKO
NnoXexeraciHHs.
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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
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,

Cuctemu HenTpanbHOro rasy:
npu3Ha4YeHHd, BUMOrM Ta Kracudikauis,
CXema 3 BUKOPUCTAHHSAM BUXJIONHWUX rasis
nopwHeBoro AsuryHa, 6anoHHa cxewma,
cxema i3 rasudpikaTopomMm, cxema i3
rasoreHepy4od  Kamepow, Ccxemu i3
pO34iNEHHSM MOBITPA.

Tema 5. NMpoTnobnigHOBanbHi

cnctemm

Buan obnegeHiHHs. ®Pisvka npouecy
obnepeHiHHA. BnnmB  obneneHiHHA  Ha
NbOTHI XapakTepuctuku Ta 6e3neky J1A.

CurnanizaTtopwm obneneHiHHA.
Knacudikauis npoTnobnigHBanbHUX
cuctem (MOC).

NMOC nnaHepy niTaka: NHEBMaTWU4HI,
€NeKTPOUMNINbCHI,  XiMiYHI,  MOBITPAHO-
TEnnoBi, eneTTpoTensosi.

MOC cunosux yctaHosok: NOC I'TA,
MOC possykoBux nosiTposabupauis, MOC
HaO3BYKOBMX  MOBITpo3abupauis, noc
noBiTPAHUX rBuHTIiB, MOC reuHTIB Ta NMNo
3aXMUCHUX NPUCTPOIB BEPTOSLOTIB.

Tema 6. Cuctemun KOHAULIFOBAHHSA
noBiTpA

BnnueB BWCOTHMX yMOB Ha CTaH

nognHn. Bumorn oo cucrtemu BeHTUNALl.

TennoBun  BamaHc  kabiHu. Cnocobu
obirpisy kabiH. Cnocobun 0xonogKeHHS
KabiH.

3acobu umpkynauii nosiTpst Ta napi..
Cuctemu posnoaineHHs.

Butpata, Temnepatypa Ta cuctema
ynpaBrisiHHA BOSOTICTHO. Perynatopu
BuTpatn.  TennoobmiHHukn.  [loBiTpsHO-
NOBITPSHI  TennmoobMiHHMKKM.  [lanueHO-
NOBITPAHI TEennoo6MiHHUKMN.
BunapoByBarnbHi TEenrnooOMiHHUKN.
TepboxonoannbHUKN. Perynsatopu
Temneparypu noBiTpS B KabiHi.
3BonoxyBadi nosiTps. BoposigainbHUKK.
MMywHukn wymy. MNMosiTponpoBoawn.

Cucremun perynioBaHHS TUCKY.
YnpaBniHHA Ta iHOWKaUis, BKOYaryun
po3nodinbymin  Ta  3anobikKHUK  KnanaHwu.
PeryntoBaHHsi TUCKY B KabiHi.

3axucHi npucTpoi  Ta
nonepexysasbHOI curHanisadir.

Tema 7. ObnagHaHHA J1IA

MobyToBe obnagHaHHSA. [prU3HayYeHHs
Ta BUMOT . EnemenTn nobyToBoro
obnagHaHHA (nacaXupcbki Kpica Ta kpicna
ekinaxy, obnagHaHHS OydpeTy-KyxHi,
TyaneTHi KiMHaTW, BecTmoyni Ta
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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.

rapaepobtn).

Cinbcbkorocnogapcbke  obnagHaHHs
J1A. Cknapg, BUMOrM Ta KOMMOHEHTMW.

Mopcbkoro obnagHaHHs JIA. Cknag,
BMMOTM Ta KOMMOHEHTW.

MpotnnoxexHoro obnagHaHHa  JIA
ANA raciHHs NOXeX Ha MOBEpXHi 3emni.
Cknag, BMMOIM Ta KOMMOHEHTU;

MianoMHO-TpPaHCNOPTHOIO obnap-
HaHHA J1A. Cknaa, BUMOTM Ta KOMIMOHEHTW;

HasemHoro obnagHaHHA ans
obcnyrosyBaHHa JIA. Cknaag, Bumorm Ta
KOMMOHEHTMN.

Tema 8. ABapinHO-pATIBHE

obnagHaHHSA

BucoTtHe aBapinHO-psATIBHE
obnagHaHHA: NpU3HA4YeHHs Ta BUMOTMW.
KucHeBe o6nagHaHHa. OOnagHaHHs AOns
3axucty ronosu. ObnagHaHHA ons 3axXucTy
Tina.

ABapinHo-psATIBHE obnagHaHHsA
umBinbHUX JIA. TlpuM3Ha4eHHs, BUMOrK Ta
cknag. ABapivHi Buxoan Ta Tpanu Ans
nacaxupis. ABapilHi BMXoOuM Ta aBapinHoO-
pATYBanbHI KaHaTU Ang ninoTis. ABapiviHO-
paTiBHe obragHaHHA Ansg Nocagku Ha BoAay.
AHTI TEPOPUCTUYHI 3acobu.

3acobi aBapifHoOro
BincbkoBux J1A. [llapawtoTu.
Kpecna. KaTtanynbTHi Kancynu Ta
BiAOKpeMntoBarnbHi KabiHu. 3acobu
PATYBaHHS NbOTHOrO cknagy Ha
BEpPTOSibOTAX.

NOKMAAHHSA
KatanynbTHi

5. lHauBiayanbHi 3aBAaHHA
HemMae

5. Individual Task
absent

6. MeToan HaBYaHHA
CnoBecHi (nosicHeHHA Ta 6eciga), Hao4Hi (iNOCTPyBaHHA Ta LEMOHCTPYBAHHSA) Ta

NPaKTUYHI (MPaKTUYHI poboTH).

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

(practical classes).

7. MeToaMn KOHTpOSIO
KOHTpOnb NpUCYTHOCTI Ha 3aHATTAX. |HAMBIQyanbHe 34aBaHHS MPaKTUYHMX PoBIT Ta

mogaynis. lcnur.

7. Inspection Methods
Attendance inspection. Individual passing of practical works and modules. Exam.
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8. Kputepii 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

BukoHaHHS i 3axucT 0...10 3 0...30

NPaKTUYHUX POOIT

MoaynbHUN KOHTPOSTb 0...20 1 0...20
Moaynb 2

BukoHaHHS | 3axucTt 0...10 3 0...30

NPaKTUYHNX POBIT

MoaynbHUIN KOHTPOSIb 0...20 1 0...20

Ycboro 3a cemecTp 0...100

CemecTpoBuUIn KOHTpOMb (icnUT) NpoBoAMTLCH Yy pasi BiaMoBM 3400yBaya OCBITM Bif
GaniB NOTOYHOro TECTYBaHHA Ta 3a HasBHOCTI gonycky Ao icnuty. lig yac cknagaHHs
CeMeCTpPOBOro icnnTy 34obyBay OCBITU Mae MOXIIMBICTb OTpuMaTn makcumym 100 B6anis.

bBineT gna icnnty cknagaeTbCa 3 YOTUPLOX TEOPETUYHMX NUTaHb. KoXXHe 3aBaaHHS
Aae MoXnueicTb oTpumaTun o 25 6anis (cyma — 100 6anis).

Tabnuuga 8.2 — LUkanu ouiHoBaHHSA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpaguUiiHOO LLUKanow
Cyma 6anis : : :
lcnnT, ondepeHuinoBaHnin 3anik 3anik
90 -100 BigmiHHO
75 -89 [obpe 3apaxoBaHo
60 —-74 3ag0BinbLHO
01-59 HesagoBinbHO He 3apaxoBaHo

KpuTtepii ouiHloBaHHA poboTn 3a06yBava OCBITU NPOTArOM CEMECTPY

3apoBinbHO (60-74) — MaTtu MiHIMyM 3HaHb Ta YMiHb. BukoHatu Tta 3axuctuTu yci
nabopatopHi pobotn. BMiTM camMOCTiMHO AaBaTu XapakKTEepUCTUKY Ta Po3yMmiTu poboTy
ICHYIOUMX rigpaBnivyHNX, MHEBMATUYHUX, NPOTUNOXKEXHNX, NPOTUOBNIAHIOBANbHUX CUCTEM,
a TaKoX CUCTEMM KOHOWUUIIOBAHHA MOBITPS, aBapiMHO-PATIBHOro obnagHaHHs. Bmitu
cKnagaTtu TEeXHIYHMIA ONUC Ha BKasaHi cuctemmn tTa obnagHaHHS.

HNob6pe (75-89) — matm TBepAai 3HAHHA Ta YMiHHA. BukoHaTM Ta 3axuctutn yci
nabopartopHi po6oTn B 06ymMoOBneHWIA BUKNagadem cTpok. BmiTu camocTiiHO cTBOptoBaTu
CcXemu rigpaBnivyHuX, NMHEBMATUYHUX, NPOTUMNOXEXHMX, NPOTUOBNIAHIOBANbHUX CUCTEM, a
TaKOX CUCTEMU KOHOWULiIIOBAHHA MNOBITPSA. BMIiTM cknagatnm TEXHIYHUM ONUC Ha BKasaHi
cucTemu.

BiamiHHo (90-100) — NOBHO 3HaTXM OCHOBHIN Ta AogaTKoOBUK Martepian. 3HaTu yci
Temn. Bes3noMunkoBo BMKOHATU Ta 3axUCTUTK yci nabopatopHi pobotn B 06ymoBneHumn
BMKNagayemM CTPOK 3 AOKNaaHMM OBrpyHTYBaHHSM pilleHb Ta 3axOAiB, AKi 3anponoHOBaHO
y poboTtax. BmiTM camocTiiHO Ta 6e3noMunKoBO CTBOPKOBATU CXEMM rigpaBnivHuX,
MHEBMATUYHUX, MPOTUMOXEXHMX, MNPOTUOGMIQHIOBANbHMX CUCTEM, a TaKOX CUCTEMMU
KOHOULitoBaHHA NOBITPS. Po3ymiTn Ta BMiTK onucyBatn poboTy BKazaHUX CUCTEM.
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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
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 (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 test includes four theoretical questions. 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. 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) — has 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.

9. MNoniTuka HaB4YanNbHOro Kypcy

BiaBiayBaHHA 3aHATbL. Perynsuis nponyckiB. IHTEPakTUBHUM XapakTep Kypcy
nepepbavae 06OB'A3KOBE BiABIQYBAHHA MPAKTUYHUX 3aHATb. 3000yBadi OCBITHU, SKi 3a
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neBHMx o6CTaBMH He MOXYTb BiOBiAyBaTU MPAKTUYHI 3aHATTS pPeErynapHoO, MOBUHHI
NPOTArOM TWXKHSA Y3roguTu i3 BuMKNagadem rpadik iHOuBIAyanbHOro BignpauoBaHHA
nponyweHnx 3aHAaTb. Okpemi nponylwleHi 3aHaTTa MatTb OyTu BignpauboBaHi Ha
HaNBNMXKYNX 3aHATTAX 3 IHLOK TPYMnok NMPOTAroM ABOX TWXKHIB. BignpautoBaHHS 3aHATb
30INCHIOETLCS YCHO Yy (hopMi cniBbecian 3a NUTaHHAMW, BU3HAYEHMMWN NNAHOM 3aHATTSA. B
OKpeMmnx BUNagKax [A03BONSETbCA MUCbMOBE BiAMPaUIOBAHHA MPOMYyLWEHUX 3aHATb
LUNAXOM BUKOHAHHSA iHAMBIOYanNbHOrO NMCbMOBOrO 3aBAaHHS.

HoTpumaHHA BMMOr akagemidyHoi gobpouyecHocTi 3000yBayamum OCBITU Mig yac
BMBYEHHS HaBYanbHOI gncumnniiun. lig yac BMBYEHHSA HaBYarbHOI gMCUUNIiHK 3000yBadi
OCBITM MaloTb OOTPUMYBATUCA 3aranbHOMPUAHATUX MOPanbHO-ETUYHMUX HOPM i MpaBun
noBediHKW, BMMOr akagemMiyHoi pgobpoyecHocTi, nepeabadeHmx [lonoXeHHAM npo
akagemivyHy gobpoyecHicTb HauioHanbHOro aepoKOCMIYHOIO YHiBEpCUTETY «XapKiBCbKUM
aBiauinHum IHCTUTYT» (https://khai.edu/assets/files/polozhennya/polozhennya-pro-
akademichnu-dobrochesnist.pdf). OuikyeTbcs, Wwo poboTn 3gobyBadyiB ocBiTM ByaAyTb iX
opuvriHanbHUMWN  OOCRIAKEHHAMW abo  MipKyBaHHsAMW. BigcyTHICTb nocunaHb Ha
BMKOPUCTaHI axepena, abpukyBaHHS AXepen, CMCyBaHHS, BTPYYaHHS B poBOTY iHLWNX
3006yBaviB OCBITM CTAHOBNATb, ane He OOMEXylTb, NPUKIaan MOXMAMBOI akageMivHol
Hegobpo4vecTHOCTI. BuaBneHHa 03Hak akagemiyHoi HegobpoveCHOCTI B MMCbMOBIN poboTi
3gobyBaya OCBiTM € nigcTtaBo AN 1i He3apaxyBaHHSA BWKNagayeM He3arnexHo Bif
macwTtabis nnariaty 4m obmaHy.

BupiweHHa koHdnikTiB. [lopagok i npouenypw BperyrnoBaHHA  KOHQMIKTIB,
NOB’A3aHUX i3 KOPYMNUIMHUMKW  OiAMU, 3iTKHEHHAM iHTepeciB, pi3HUMU opmamm
OVCKPUMIHALl, cekcyanbHUMU AOMaraHHaAMU, MiPKOCOBUCTICHMMM CTOCYHKaMM Ta iHWMMMN
cuTyauiaMu, WO MOXYTb BUMHWUKHYTU Mi 4Yac HaBYaHHA, a TaKoX npaBura eTUYHOI
noBefiHkM  pernameHTtytotbcss  Kogekcom  eTtmyHOl noBefiHkM B HauioHanbHomy
aepoKOCMiYHOMY YHiBEpCUTETI «XapKiBCbKui aBiauinHum 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
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university «Kharkiv aviation institute» (https://khai.edu/ua/university/normativna-
baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/).

10. Methodological Provision 10. MeToanyHe 3abe3ne4vyeHHs

1. Cuctemmn Ta obnagHaHHs JIA [Tekct]: koHcnekt nekuin / P. K. LlykaHos,
O. I. PwxeHko. — XapkiB : Hau. aepokocM. yH-T iM. M. €. XKykoBcbkoro «Xapkis. aBuall.
NH-T», 2019. — 333 c. (ENEKTPOHHNI PYKOMUC).

2. Cnctemm Ta obnagHaHHA aBiauinHOl  TexHikm [TekcT]: nocibHuK 3
nabopatopHux pobit / P. KO. LykaHos, O. |. PuxeHko. — XapkiB : Hau,. aepokocM. yH-T iMm.
M. €. )XKykoBcbKkoro «XapkiB. asiaL. iH-T», 2019. — 104 c. (eNeKTPOHHU PYKOMUC).

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

developed).
4. Aircraftt Systems and Equipment [Text]: Laboratory Classes Tutorial /
R. U. Tsukanov, A.Il. Ryzhenko. — Kharkiv: National Aerospace University «KhAl»,

2019. — 90 c. (being developed).
5. https://mentor.khai.edu/course/view.php?id=9132.

11. Recommended Literature 11. PekomeHaoBaHa niteparypa
Base ba3oBa

6. Electronic Code of Federal Regulations. Part 23 — Airworthiness Standards:
Normal, Utility, Acrobatic, and Commuter Category Airplanes [Electronic Code]. — URb:
http://www.ecfr.gov/cgi-bin/. — 09.04.2021.

7. Electronic Code of Federal Regulations. Part 25 — Airworthiness Standards:
Transport Category Airplanes [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

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

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

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

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

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

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

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

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

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

17. Linke-Diesinger, Andreas. Systems of Commertial Turbofan Engines. An
Introduction to System Functions [Text] / Andreas Linke-Diesinger. — Berlin : Springer,
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2008. — 230 p.Kroes, M. J. Aircraft Power Plants [Text] / M. J. Kroes, T. W. Wild. — 7th
edition. — Singapore : McGraw—Hill Book Co., 1994. — 694 p.

18. Moir, I. Aircraft Systems: Mechanical, electrical, and avionics subsystems
integration [Text] / I. Moir, A. Seabridge, 3d edition. — Chichester : John Willey & Sons
Ltd., 2008. — 536 p.

19. Otis, Charles. Aircraft Gas Turbine Powerplants [Text] / Charles E. Otis, Peter
A. Vosbury. — Frankfurt : Jeppesen Sanderson, Inc., 2002. — 515 c.
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. Information Resources 12. IHdbopmMauinHi pecypcu
www.aviadocs.net.
www.avialogs.com.
www.mirknig.com.
www.eknigi.org.
www.twirpx.com.
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