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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumimHa «CHCTEMHOE TIPOEKTUPOBAHME» BXOAMT B IPOrpaMMy MarucTpaTypsl
«bammctrnyeckoe IMPOCKTUPOBAHNEC KOCMHUYCCKUX KOMIIJIICKCOB M CHUCTEM» II0 HaIIPaBJICHHIO
01.04.02 «IIpuknagnas mMaTemaruka W WH(OpPMATHKa» W M3ydaeTcs B 3 cemecTpe 2 Kypca.
Juctunmuny peanusyetr Kadenpa Byza-Ilaptuépa. Jucnummuna cocrout u3 10 pasnenos u 26
TEM M HampaBJieHa Ha u3y4yeHue pyHmameHTanbHbIX OCHOB of key aircraft systems including flight
control system, fuel system, propulsion system, hydraulic system, electrical systems, avionics
system, environmental control system, pneumatic system, and emergency system, the relationship
among major aviation systems, air traffic management, flight standards, airworthiness provided by
regulatory bodies, and accident investigation.

]_IeJ'IBIO OCBOCHUs IOUCHUIIIIMHBI ABJIACTCS (bOpMHpOBaHI/Ie (bYHI[aMeHTaJII)HI)IX 3HAaHUA H
HAaBBIKOB IMPUMCHCHUA MCTOAOB PCHICHUA 3aaad, H606XOI[I/IMLIX JJIA HpO(beCCHOHaJIbHOﬁ
ACATCIIBHOCTH, IIOBBIIICHHC O6H.I€l"0 YPOBHA T'paMOTHOCTH CTYACHTOB B JUCHUIIJIMHC System
Design, to develop students’ knowledge on the components and operating principles of essential
mechanical, electrical and avionics systems in civil transport aircraft, to provide students an
overview of the components of aviation systems, to develop students’ appreciation towards
academic integrity.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHDbI

OcBoenne nucHUIIMHbL «CHCTEMHOE MPOSKTHUPOBAHUE)» HAIIPABICHO HA (POPMHUPOBAHUE Y
00yJaroImuxcs CIEeAYIONINX KOMIIETCHINN (YacTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NHUCUUTUINHBI)

VK-1.1 AnamuzupyeT 3a1a4y, BbIAeTss ee 0a30BbIe
COCTaBIISIONINE;;
VK-1.2 OcymecTBisieT MoucK HHPOPMAIUH JIJIST pEIICHHS
Cnoco0eH oCyIIecTBIsATh YK bop P
. MOCTaBJIEHHOH 3a/1a4M M0 PA3IUYHBIM THIIaM 3aIPOCOB, ITpeIaraeT
KpUTHUYECKUI aHaIn3
. BapHaHTHI PEIICHUS 3a/1a41, aHATU3UPYET BO3MOXKHBIE
MPOOJIEMHBIX CHTYyaIllil Ha
YK-1 MOCJIEICTBHS UX UCTIOIE30BAHIS;;
OCHOBE CHCTEMHOT'0 TIOAXO0/a,
VYK-1.3 AHamm3upyeT mMyTH penieHus mpooiem
BBIPA0ATHIBATH CTPATETHIO
- MHPOBO33PEHYECKOT0, HPABCTBEHHOTO W JITYHOCTHOTO XapakTep Ha
OCHOBE HCIOJIH30BaHUS OCHOBHBIX (procodckux uaei u
KaTeropuii B UX HCTOPHIECKOM Pa3BUTHH U COITUAIIBHO-
KYJIBTYPHOM KOHTEKCTE.;

YK-2.1 ®opmynupyeT mpobiemy, pereHne KOTOpoil HalupsAMyro
CBSI3aHO C IOCTIYKEHHEM IIEJIH MIPOEKTA, ONPEEIIeT CBA3H MEXKITY
MOCTaBJICHHBIMH 3a/1a9aMu;;

VYK-2.2 B pamkax MocTaBJICHHBIX 337129 OTIPEeIIIeT UMEIOIIHECs
pecypcHl M OTpaHHYCHHS, IEHCTBYIOINE PABOBBIE HOPMBL,
ONTUMU3UPYET IMyTH PEIICHUS 3a1a4;;

VK-2.3 KoHTponupyeT X0 BBIIOIHEHUS IPOEKTa, KOPPEKTUPYET
IIaH-rpadyK B COOTBETCTBHH C PE3yJIbTaTAMU KOHTPOJIS.;

Crioco0eH ympaBiIsTh MPOESKTOM
VK-2 Ha BCEX ATalax ero >XKU3HEHHOTO
LMKJIa

OIIK-2.1 Mcnonb3yeT pe3yabTaThl NPUKIAJHOW MaTeMaTUKH IS
OCBOEHWUS, aJaNTaluy HOBBIX METOIOB PELICHUs 3a1a4 B 00J1acTH
CnocoOeH coBepIIEHCTBOBATh M |TPOQECCHOHAIBHBIX HHTEPECOB;;

OIK-2 pealn30BbIBATH HOBbLIE OIIK-2.2 Peanu3syeT U COBEPIICHCTBYET HOBBIE METO/IbI PELICHUS
MaTeMaTHYECKUE METObI NPUKJIAJHBIX 337124 B 00JIaCTH NMPOECCHOHATBHON JIESTEIbHOCTH;;
pemenus npukaaaaeix 3aga4 - |OIMK-2.3 [IpoBoaNT KauecTBEHHBIN M KOIMYECTBEHHBIN aHAIN3
MOJY4EHHOTO PELIEHHUS C LENBIO MOCTPOEHHS ONITUMAIILHOTO
BapHaHTa.;
OIIK-3 CriocobeH pa3pabaThIiBaTh OI1K-3.1 Pa3pabaTpiBaeT MaTeMaTHIECKUE MOJICII B 001aCTH




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
MaTeMaTHYECKUE MO 1 MPUKJIATHONW MaTeMaTHKN U HH(GOpMATHKHY;;
MIPOBOJUTH UX aHAIU3 IPU OI1K-3.2 AHanu3upyeT MaTeMaTHIECKUEe MOJICIH ISl PEIICHUS
peleHny 3a1a4 B 001acTi MPUKJIAAHBIX 33739 IPo(eCcCHOHANBHOH NeITEIFHOCTH;;
po¢eCCHOHATBHOM OIIK-3.3 PazpabaTrIBacT 1 aHAIM3UPYET HOBBIC MAaTEMaTHICCKIE
JEATETbHOCTH MOJIETIH TSI PEIICHHS NPUKJIAAHBIX 33139 IpodeccnoHaNIbHON
JIEATEIFHOCTH B 00IaCTH NPHUKJIAIHONH MaTEMaTUKU U
nH(opMaTHKH.;
ITK-1.1 Obnanaer GpyHIaMEHTAIbHBIMHU 3HAHUAMH, TIOJTyYEHHBIMH
B 00J1aCTH MaTEMaTUYECKUX U (UIM) €CTECTBEHHBIX HayK,
CnocobeH ¢opMmynupoBars Ly, o
., |mporpamMMupoBaHus U HHPOPMAIMOHHBIX TEXHOJIOTHH;;
3a[jaud HayYHBIX UCCIICOBAaHUN B
. ITK-1.2 ¥YMmeer HaxoauTh, GOPMyYNIUpPOBATh U peIIaTh CTaHIAPTHbIE
00J1acTH MPUKIIATHOM . .
337124y B COOCTBEHHOH Hay4HO-HMCCIIE0BATEIILCKON eI TEIEHOCTH
MaTeMaTUKH U HHPOPMaTHKH, .
. B 00J1aCTH NPUKIIAIHOW MaTeMaTHKH U HHPOPMATHKHY,
[K-1 BBIYHCIIUTENILHON TEXHUKU U N o
. BBIYHCIINTEIHHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH
COBPEMCHHBIX TEXHOJIOTHH
pOTPpaMMHPOBAHUS;;
MIPOTrPaMMHPOBaHUs, BBIOUPATh . .
[IK-1.3 meeT npakTU4YECKUI OMBIT HAYYHO-HCCIIEN0BATENbCKON
METOJIBI ¥ CPEACTBA PEIICHUS .
saad JIEITEIIFHOCTH B 00JIaCTH MPHUKIIAIHONH MaTEMaTUKU U
MH(OpPMATHKH, BEIYUCINTEIHHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH NPOrpaMMHUPOBAHHSL
Cnoco0eH NpUMeHsTh I1K-2.1 3HaeT coBpeMeHHbIE TEOPETUIECKUE 1
COBpPEMEHHBIE TEOPETUUECKUE U |IKCIEPUMEHTAIBHBIE METO/IBI Pa3pabOTKU MaTeMaTUIECKUX
SKCIIEpPUMEHTANbHbIE METOABl  |MOAEeIeH, MHHOBALIMOHHBIE HHCTPYMEHTAJIbHbIE CPECTBA
pa3pabOTKN MaTEeMaTUYEeCKUX  |[IPOSKTUPOBAHUS U SJIEMEHTBI apXUTEKTYPHBIX PELICHUIH
MoJIeJIel UCCIIeyeMBIX 00BbEKTOB |MH(OPMALMOHHBIX CUCTEM;;
[K-2 u nporeccoB, oTHocsmuxesa k- |IIK-2.2 YMeert pa3pabaTeiBaTh U peaan30BbIBATh AITOPUTMEI
npodeccHoHaTBEHOM MaTeMaTHYECKUX MoJieNiel Ha 6a3e SI3BIKOB U NMAKETOB MTPUKIATHBIX
JIEATEIIFHOCTH 110 HallPaBJICHUIO |IPOrpaMM MOJAEINPOBAHMUS;;
MOATOTOBKY M yaacTBoBaTh B X |[1K-2.3 MMeeT mpakTudeckuii OmbIT pa3paboTKi BApHAHTOB
peannzaiyy B BUIC peanuzanyy MHYOPMAILIMOHHBIX CUCTEM C MCIIOJIb30BAHUEM
IIPOTrPaMMHBIX MIPOJIYKTOB WHHOBAIIMOHHBIX HHCTPYMEHTAJIBHBIX CPEACTB.;
[IK-3.1 3HaeT 0CHOBHBIE MaTEMAaTHUYECKHE METO/IbI U COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE CPEACTBA B 00J1acTH OaJUINCTHIECKOTO
MPOEKTUPOBAHUSI KOCMHUUECKUX KOMIJIEKCOB U CHCTEM;;
Crioco0OeH y4acTBOBaTh B
[1K-3.2 Bnageer 6a30BbIMU 3HAHUSMU TI0 CTaHAApTaM, HOpMaM U
MIPOBEICHUH HAyIHBIX .
. MIpaBUJIaMHU pa3pabOTKK MPOEKTHBIX PEIIeHui B 001acTH
UCCIIeIOBaHUi 1 pa3paboTke
o GaNIMCTHKY, AMHAMUKH U YIIPABICHUS MOJIETAMU KOCMHUYECKUX
IK-3 MPOEKTHBIX PEelleHnH B 00J1acTH
anmaparos;;
OAIMCTUKY, TUHAMHUKH H
[TK-3.3 YMmeeT npuMeHsITh MATEMaTHIECKUE METOBI U
YIpaBJIeHHUS MOJIETaMH
COBpEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTUH NP TIPOBEICHUN
KOCMHUYECKHX aIlliapaToB . .
HayY4YHBIX UCCIIEZIOBAaHNH 1 pa3paboTKe MPOSKTHBIX PELICHUH B
obyacTn OaJUTMCTHKN, IMHAMUKHI | YIIPABJICHUS TOJIETAMHU
KOCMHYECKHX aMIapaToB.;
[TK-5.1 3HaeT oTpaboTaHHBIC ¥ IPUMEHSIOIINECS METOTUKH, B TOM
4HCJIe U3 aHIJI0A3bIUHBIX HCTOYHUKOB, JUIS UCCIIECNOBaHUS
CriocobeH aHaIM3UPOBATH, B TOM |0aJUIMCTHYECKUX M TUHAMUYIECKUX XapaKTePUCTHK IIPH
YHCcJie Ha aHTJIMHACKOM S3bIKE,  |MOJENHPOBAHUH TPACKTOPHH MOJIETOB KOCMUYECKHX allapaToB;;
METOJUKH UCCIIENOBAHNUS I1K-5.2 Ymeer pa3pabaTsiBaTh 1 MOJECPHU3UPOBATH METOAUKU
[K-5 0aTTNCTHYECKUX H HCCIIeT0OBaHMA OAJUTMCTHYECKUX M JUHAMUYECKUX XapaKTepUCTHK

JIMHAMUYECKUX XapaKTEPUCTUK
IIPY MOZEJIMPOBAHNUN TPAEKTOPUM
I10JIETOB KOCMMYECKHX alIapaToB

MIPY MOJACITUPOBAHNUN TPASKTOPHHA MOJIETOB KOCMHYECKHX
anmaparos;;

I1K-5.3 Bimageer MmeTogaMu ¥ IOAX0JaMH K HCCIIEIOBAHMIO
OaJUTMCTHYCCKUX M TUHAMUYECCKHUX XapaKTECPUCTHK MPH
MOJIETUPOBAHUU TPAEKTOPUIN MOJETOB KOCMUYECKUX aIMaparoB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuummuHa «CUCTEeMHOE TPOEKTUPOBAHKME» OTHOCUTCS K 00s3aTeNIbHON dacTu Onoka |
«lucuummuabl (MOTysN)» 00pa30oBaTEILHON MPOTPaMMBbl BBICIIIETO OOpa30BaHMUS.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe
OCBaWBAIOT  JIpyrMe JMCUUIUIMHBI ~W/WMIM  NPAKTHKH, CIIOCOOCTBYIOIIME  JTOCTHIKEHHIO
3aIJIaHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS TUCIHUILTHHBI « CHCTEMHOE MTPOSKTUPOBAHHE).

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 OC80EHUS OUCYUNTUHBL

IIpeamecrByromue Hocaenyromue
HIngp Haumenosanue ancﬁl::mnnblyMonynu Ill/lCl.ll/lIlJ]l/lH)]:l/l\]ilOZ[yﬂPl
9 9
KoMuereniim NMpPAKTHKH* NpPaKTHKH*

Aerospace Systems;
Project "Drone Systems
Engineering. Part 1";
Applied Mechanics and
Engineering**;
Systems Engineering**;
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
(online from RUDN Muission
Control Center) / HUP,

Pre-Graduation Internship in
Industry;

Dynamics and Control of
Space Systems;

CriocoOeH ynpaBisTh
YK-2 MIPOEKTOM Ha BCEX dTamax
€ro KU3HCHHOTO ITUKJIa

Databases;

Advanced Methods of Remote
Sensing and Geoinformation
Systems;

Structures & Materials Modelling;
Project "Drone Systems
Engineering. Part 1";
Machine Learning and Big Data

Dynamics and Control of
Space Systems;
Technological Training;

Cnoco0eH ocyIiecTBIsATh
KpUTUYECKUM aHaIu3
MpoOJIEeMHBIX CUTYaIUil Ha

VK-1 Mining**; . o
OCHOBE CHCTEMHOTO ! Pre-Graduation Internship in
MOJIX0/1a, BRIPa0aTHIBAT From Data Acquisition to Data Industry;
CTPATEruto AeUCTBUN . TreatmenF**; .
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
(online from RUDN Mission
Control Center) / HUP;
Criocoben Pre-Graduation Internship in
COBEPIIICHCTBOBATH H ) Industry;
Aerospace Systems; . S
OIK-2 peann3oBbIBATH HOBBIC Structures & Materials Modelling; Techno_loglcal Training;
MaTeMaTHYECKHE METOIbI Dynamics and Control of
PEIIeHHsI TPUKIIATHBIX Space Systems;
3a71a4
Cnoco6eH pa3pabaTbIBaTh Programming; Dynamics and Control of
MaTeMaTHYECKUE MOJIENH U Aerospace Systems; Space Systems;
MIPOBO/NTH UX aHAIN3 TIPH Structures & Materials Modelling; | Pre-Graduation Internship in
OIIK-3 P :
peleHny 3a1a4 B 00acTi Project "Drone Systems Industry;
npodeccHoHAIBEHOM Engineering. Part 1*; Technological Training;
JCATCIIBHOCTH
CnocoGeH GpopMyaupoBaTh Practical Training in Receiving
IIEJTH, 3a1a91 HAYIHBIX Remote Sensing Data from
HCCIIeTOBaHMUi B 00IacTH Satellites and its Interpretation Pre-Graduation Internship in
MIPUKIIJHONW MaTeMaTHKH 1 (online from RUDN Mission Industry;
K-1 nHpopmaruky, Control Center) / HUP; Technological Training;
BBIYHCIIUTEIbHON TEXHUKH U Programming; Dynamics and Control of
COBPEMEHHBIX TEXHOJIOTHI Databases; Space Systems;
IPOrpaMMHpPOBaHUS, Advanced Methods of Remote
BBIOMpPATh METOABI U Sensing and Geoinformation
CpeACTBa PELICHUS 3a1a4 Systems;




IIpeamecrByonue Mocaenyromue
HIngp Haumenosanne zmcfmnrmnnbl},Molzl:ynu, Ill/lcul/lﬂﬂl/ll}ll)]:l/;luOZ[yﬂH,
KOMIIETEeHIHH - -
NPAKTHKHU NPAKTHKHU
Machine Learning and Big Data
Mining**;
From Data Acquisition to Data
Treatment**;
Applied Mechanics and
Engineering**;
Systems Engineering**;
Virtual Reality and Computer
Vision**;
Modelling and Validation**;
Programming;
Databases;
Advanced Methods of Remote
CrnocobeH NpUMeHSTh Sensing and Geoinformation
COBpPEMCHHBIC Systems;
TEOpPETHICCKHE U Project "Drone Systems
IKCIEPUMEHTAIIbHbIC Engineering. Part 1";
METO/IbI Pa3paboOTKH Machine Learning and Big Data
MaTeMaTHYECKHX MoieTeH Mining**; Pre-Graduation Internship in
HCCIIeTyeMbIX OOBEKTOB U From Data Acquisition to Data Industry;
IK-2 . . N
MPOIIECCOB, OTHOCSIIIMXCS K Treatment**; Technological Training;
npohecCHOHATBHOM Virtual Reality and Computer
JIEATEIBHOCTH 10 Vision**;
HAIMpPAaBICHUIO MOJrOTOBKH U Modelling and Validation**;
y4acTBOBATh B UX Practical Training in Receiving
peanu3aiuu B BUIC Remote Sensing Data from
MPOTPaMMHBIX [IPOIYKTOB Satellites and its Interpretation
(online from RUDN Mission
Control Center) / HUP;
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
Crnoco0eH y4acTBOBaTh B . L.
MPOBEJICHUH HAYUHBIX (online from RUDN Mission Pre-Graduation Internship in
. Control Center) / HUP; :
HCCIIeIOBaHUN U pa3padoTKe . Industry;
N Aerospace Systems; . S
K-3 MPOEKTHBIX PEIICHUN B Structures & Materials Modelling; Techno_loglcal Training;
001acTH OAITMCTUKH, o Dynamics and Control of
Project "Drone Systems .
JUHAMUKHU U YIIPaBICHUSI . . Space Systems;
II0JIETaMH KOCMHUYCCKHUX Eng_lneerlng. Pa--rt 1 '
JR—— Applied _Mechamcs and
Engineering**;
Systems Engineering**;
English Language;
Aerospace Systems;
Structures & Materials Modelling;
CriocobeH aHamM3upOBaTh, B Applied Mechanics and
TOM 4YHCJIE Ha aHTIIMHCKOM Engineering**;
A3bIKE, METOJMKA Systems Engineering**; Pre-Graduation Internship in
MCCIIeI0BaHUS Russian as a Foreign Language; Industry;
OaJUTHCTHYECKHUX U Advanced Methods of Remote Technological Training;
IK-5 - . - .
JMHAMHYECKUX Sensing and Geoinformation Dynamics and Control of
XapaKTepUCTUK IIPU Systems; Space Systems;
MO/ICIMPOBAHUH Practical Training in Receiving

TPaeKTOpHUil MOJIETOB
KOCMUYECKHUX aIlnaparoB

Remote Sensing Data from
Satellites and its Interpretation
(online from RUDN Muission
Control Center) / HUP;




* - 3aIIOJIHAETCS B COOTBETCTBUH ¢ MaTpuiei kommereHui u CYIT OIT BO
** - 3JICKTUBHBIC TUCIUIUINHBI /TIPAKTHKH



4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1mast TPyA0EMKOCTh JUCIHUILTUHBI «CHCTEMHOE MPOSKTUPOBAHKEY COCTABISIET «5)» 3aUETHBIX CIUHUIL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam o0cC80eHUsi 00pA308amMenbHOlU NPOSPAMMbL 8blCUIE20 00pA308aHUsl OJisl OYHOU (DOpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

Basic physical properties of air: density, pressure, temperature,
viscosity, humidity. Relationships between properties and their
variation with altitude. Impact of air properties on aircraft
performance and system design.

1.1 Properties of air JIK, C3

Structure of the atmosphere: troposphere, stratosphere, mesosphere,
1.2 |The Earth’s atmosphere thermosphere, exosphere. Characteristics and boundaries of each JIK, C3
layer. Atmospheric phenomena affecting flight operations.

Pasnen 1 | Atmospheric Condition Definition and purpose of the International Standard Atmosphere
model. Assumptions and reference values: sea level pressure,
temperature, density, lapse rates. Use of standard atmosphere for
aircraft performance calculations and system calibration.

1.3 Standard atmosphere JIK, C3

Wind patterns: global circulation, jet streams, local winds. Wind
shear and its effects on flight. Turbulence: causes, types, and
intensity measurement. Impact on aircraft handling, structural loads,
and system design considerations.

1.4 Atmospheric wind and turbulence JIK, C3

Basic principles of aircraft control around three axes: pitch, roll,
yaw. Aerodynamic forces and moments generated by control
surfaces. Stability and controllability concepts. Manual and
automated control modes.

2.1  |Principles of flight control JIK, C3

Pasnen 2 |Flight Control Systems Primary flight controls: ailerons for roll control, elevators for pitch

control, rudder for yaw control. Secondary flight controls: flaps,
slats, spoilers, trim systems, high-lift devices. Functions, actuation
mechanisms, and integration with flight control computers.

2.2 |Primary and secondary flight controls JIK, C3

Principles of hydraulic power transmission. Main components:
pumps, reservoirs, accumulators, valves, actuators, filters. Hydraulic
fluid properties and selection criteria. Applications: flight control JIK, C3
actuation, landing gear extension and retraction, braking systems,
Hydraulic Systems and cargo door operation.

Hydraulic systems in aircraft and their

3.1 s
applications.

Paspen 3 Pneumatic Systems Landing gear system components: struts, wheels, brakes, retraction

mechanisms, position indicators. Braking system types and
operation. Anti-skid systems: purpose, sensors, control logic for
preventing wheel lockup during braking.

3.2 |Landing-gear system. Braking and anti-skid JIK, C3

3.3 |Use of bleed air. Bleed air control Bleed air extraction from engine compressors. Applications: cabin JIK, C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

pressurization, air conditioning, de-icing and anti-icing systems,
pneumatic actuators. Bleed air control valves, regulation,
temperature control, and distribution manifold.

3.4

Thrust reversers

Purpose of thrust reversers for deceleration after landing. Types:
cascade type, clamshell type, cold stream and hot stream reversers.
Operating principles, deployment mechanisms, and integration with
engine and brake systems. Safety interlocks and operational
considerations.

JIK, C3

Pasnen 4

Electrical Systems

41

Civil aircraft electrical system

Overview of aircraft electrical system architecture. Power sources:
generators, alternators, batteries, auxiliary power units. Power
distribution: bus bars, circuit breakers, relays, contactors. Voltage
regulation and protection devices.

JIK, C3

4.2

Electrical power generation

Engine-driven generators: alternating current and direct current
generation. Constant speed drives and variable frequency
generators. Backup power sources: batteries, ram air turbines,
emergency generators. Power quality parameters: voltage,
frequency, waveform.

JIK, C3

4.3

Motor and Actuators. Electrical loads

Types of electric motors used in aircraft: direct current motors,
alternating current motors, stepper motors. Linear and rotary
actuators for flight controls, landing gear, valves. Classification of
electrical loads: continuous, intermittent, essential, non-essential.
Load analysis and power budgeting.

JIK, C3

Pazgen 5

Avionics Systems

51

Regulatory and Advisory Agencies related to
avionics systems

International and national regulatory bodies: International Civil
Auviation Organization, Federal Aviation Administration, European
Union Aviation Safety Agency. Advisory organizations: Radio
Technical Commission for Aeronautics, ARINC. Their roles in
standards, certification, and guidance for avionics equipment.

JIK, C3

52

Fundamentals of airborne communication
systems

Voice communication systems: very high frequency and high
frequency radios, selective calling, satellite communication. Data
communication systems: aircraft communications addressing and
reporting system, controller-pilot data link communications.
Antenna systems and signal propagation.

JIK, C3

53

Basic principles of terrestrial radio navigation
and landing aids

Navigation principles: bearing, distance, position fixing using radio
signals. Systems: very high frequency omnidirectional range,
distance measuring equipment, automatic direction finder,
instrument landing system, microwave landing system. Approach

JIK, C3
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and landing procedures using navigation aids.

Pasnen 6

Environmental Control
Systems

6.1

Environmental control system design

Objectives: maintaining comfortable and safe cabin environment.
System architecture: bleed air supply, air conditioning packs,
distribution ducting, recirculation fans. Design considerations: heat
loads, altitude compensation, flow rates, redundancy.

JIK, C3

6.2

Lighting, Air conditioning

Lightning protection: conductive paths, surge protection, bonding.
Air conditioning system components: heat exchangers, air cycle
machines, ram air systems, vapor cycle systems. Temperature
control: mixing valves, zone control valves, temperature sensors.

JIK, C3

6.3

Cabin pressurization

Need for cabin pressurization at high altitudes. Pressure schedule
and cabin altitude limits. Pressurization system components:
outflow valves, pressure controllers, safety valves, positive pressure
relief. Pressurization modes: isobaric and constant differential.
Emergency depressurization procedures.

JIK, C3

Pasnen 7

Land Gear Systems

7.1

Aircraft landing gear, gear arrangement

Landing gear configurations: tricycle gear, tailwheel gear, tandem
gear. Nose gear and main gear arrangements. Gear types: fixed gear
versus retractable gear. Shock absorbing mechanisms: oleo-
pneumatic struts, spring struts, torsion links.

JIK, C3

7.2

Retraction and detraction, structures and tyres

Retraction and extension mechanisms: hydraulic actuation,
mechanical linkages, locking mechanisms. Gear position indication
and warning systems. Landing gear structure: materials, stress
analysis, fatigue life. Tyre types: bias ply, radial ply. Tyre
construction, inflation pressure, wear limits, and inspection criteria.

JIK, C3

Paznen 8

Emergency Systems

8.1

Emergency power generation. Battery system

Emergency power sources: ram air turbines, emergency generators,
dedicated batteries. Automatic deployment and activation logic.
Emergency power distribution and load shedding. Aircraft battery
systems: lead-acid, nickel-cadmium, lithium-ion. Charging,
monitoring, thermal management.

JIK, C3

8.2

Warning systems. Fire detection and
suppression

Warning system types: master caution, master warning, aural
warnings, voice alerts. Engine and auxiliary power unit fire
detection: thermal switches, optical detectors, gas detectors. Fire
suppression systems: fire extinguisher bottles, discharge tubes,
distribution networks. Cabin fire detection and suppression. Smoke
detection and evacuation systems.

JIK, C3

Pazgen 9

Aviation Systems

9.1

Key aviation system components. Relationship
among various components

Major aircraft systems: airframe, propulsion, avionics, electrical,
hydraulic, pneumatic, environmental control, fuel, landing gear.

JIK, C3
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Functional relationships and interdependencies. System integration
principles. Effects of one system failure on other systems.

9.2

Flight planning. Flight simulator. Airport
operation. Airline management

Flight planning process: route selection, fuel calculation, weight and
balance, weather briefing, NOTAM review. Flight simulators: types,
certification levels, use in pilot training and system development.
Airport operations: airside and landside operations, ground
handling, passenger processing. Airline management: fleet planning,
crew scheduling, operations control, maintenance planning, safety
management systems.

JIK, C3

Paszgen 10 | Air Traffic Control

10.1

Radar fundamentals & basic surveillance
systems

Principles of radar: pulse transmission, signal reflection, distance
measurement, angular position determination. Primary surveillance
radar: operation, limitations, target identification. Secondary
surveillance radar: transponder interrogation, reply signals, Mode A,
Mode C, Mode S. Automatic dependent surveillance-broadcast.
Comparison of surveillance technologies. Air traffic control
procedures using radar data.

JIK, C3

* - 3anonasieTcs Toabko mo OUHOW dopme obyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul,; C3 — npakmuueckue/ceMuHapcKue 3aHamus.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

AyauTopus Juisl IPOBEICHUS 3aHATUN
CEMUHAPCKOT0 TUIIA, TPYIIOBBIX U
VHJIMBU1YaJIbHBIX KOHCYJIBTALIN, TEKYILEro
KOHTPOJISI U IPOMEXKYTOUHOU aTTECTaIlUH,

CemuHapckas
OCHAII[CHHAs] KOMILJIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUUYECKUMU CPEICTBAMHU MYJIbTHUMEINA
IIPE3CHTALNMN.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS
. | MpOBeIeHUs] CEMHUHAPCKUX 3aHSATHI U

CaMOCTOSITEJIbHOM 9

KOHCYJIbTAIIHi), OCHAIIEHHAS KOMIIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:
1. Moir amd A.G. Seabridge, Design and Development of Aircraft Systems — An
Introduction, First Edition, AIAA Education Series, 2004
2. Jon D. Fricker and Robert K. Whitford, Fundamentals of Transportation Engineering:
A Multimodel Systems Approach, Prentice-Hall, 2004
3. Helfrick A, Principles of Avionics, 7th Edition, Avionics Communications, 2012
Jlonoanumenvuasn aumepamypa:
1. Armand J. Chaput, “Design of Unmanned Air Vehicle Systems”,Lockheed Martin
Aeronautics Company, 2001
2. Richard De Neufville. Airport Systems: Planning, Design, and Management, McGraw-
Hill, 2003
Pecypcor ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKIIFOYCHHBIX TOT'OBOPOB
- DnektponHo-6ubmmoreunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
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- OBC «KoncynbTaHT cTyfeHTta» www.studentlibrary.ru
- OBbC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6aza manubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHoU pabomol 0OYVUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexuunii no aucuursimae «CUCTEMHOE MPOESKTUPOBAHUE.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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