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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

HaiimenyBaHHs
MOKAa3HUKIB

["a;my3b 3HaHb, HAIPSM
IMITOTOBKH, OCBITHHO-
KBaTiiKalifHUN PiBEHb

XapakTepucTuka
HABYAJIbHOI TUCIUIUTIHA

neHHa ¢gopMa HABYAHHS

Kinpkicte kpeauTiB: 8.5

O00B’s13K0Ba

MonymniB — 2 HaBuajabHuii pik:
. : 2020/ 2021
3MICTOBUX MOJYJIIB — 2 _
l'any3b 3HaHB!
[nauBiyanbHI HAYKOBO- 13 «MexaniuHa
JIOCJIIJTHI 3aBAaHHS THXKEHEPIsI»
PT'P «Po3paxyHoK
HAaBaHTAXXE€Hb Ha KPUJIO CreniaybHICTh!
JIITaKa», 134 «Asiamiiina Ta Cemectpu
«IIpoexTyBanbHHUI pPaKeTHO—KOCMIYHa
PO3paxyHOK  Iepepisy TEXHiKa»
KpHiia»
3aragbHa KUIBKICTh 6-i1, 7-i1
roauH — 255 Texuii
o 32ron., 24ron.
QCBlTHl IIPOTPaMH.: TMpakTHuni,
«JIiTaky Ta BEPTOIBOTUY, ceMiHapehKi
TwxHEBUX TOOUH JUIA «lIpoekrysarns Ta 16 rox., 16 rox.
JeHHOI (hopMu BMPOOHMILTEO JlabopaTtopHi
HaBYaHHS. KOMHOSHTH.I/EX 16 rox., 16 rox.
ayJIMTOpHUX — 4. KOHCTDYRILEZ, CamocriiiHa podora
«TexHonoris

CaMOCTITHO1 poOoTH
CTyJEHTa — D

BUPOOHUIITBA JITAIbHUX
arapariB»
PiBeHb BHUIIIOT OCBITH:
11(5 00005071
(GakanaBpChKHiA)

7lron., 64ron.

Bua koHTpOIIIO:

eK3aMeH,

MOJYJIbBHUM  KOHTPOJb

[TpumiTka. CiBBIIHONIEHHS KUIBKOCTI FOJIMH ayAUTOPHUX 3aHAThH JO CAMOCTIHHOT
poOOTH CTAaHOBHTH: JyIs IeHHOT hopmu HaBuaHHs — 120/ 135.




1. Description of educational discipline

Name of characteristic

Field of knowledge,
direction of training,
academic degree

Description of educational
discipline

Full-time tuition

Number of credits: 8.5

Normative

mcr’g“'ez -2 Field of knowledge: Yeazrozge/d;ggtl"’”:
= 13 «Mechanical
Individual research task e
" .. . . engineering»
Application of finite
etlemertwrt] mocliell_ng ;[co speciality: Semester
Srengtn anatysis o 134 «Aviation, rocket and
airplanes and helicopters space engineering»
Total number of hours — 6, 7
299 Lectures
32 hrs., 24 hrs.
Education program: Practical, seminar
«Airplanes and 16 hrs., 16 hrs.
Weekly hours for full- | helicopters», «Design and Laboratory
time tuition manufacture of composite 16hrs, 16 hrs.
auditorium — 4. structures», «Aircraft Independent work
independent work of production technology» 7lhrs., 64 ron.
student- 5. _ Final assessment:
Academic degree: exam. exam.
bachelor modular modular
control control

Note. The ratio between classroom studies hours to independent work hours is: for the

full-time study -120/ 135.




2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

MeTa BUBYEHHSI: M€Ta KypCy € MIATOTOBKA
CHELIATICTIB O BUPIIECHHS 1H)KEHEPHUX
3a/1a4 1o 3a0€3MeUEeHHI0 HEe0OX1AHOTO PiBHS
JHOTHOT IPUAATHOCTI, MIITHOCTI Ta
JIOBIrOBIYHOCTI, III0 BUHUKAIOTh Ha CTaIIsIX
IPOCKTYBaHHS, BUPOOHUIITBA Ta
eKcIUTyaTallli HOBITPSIHUX CYZEH.
3aBIaHHA. OCHOBHUMH 3aBJIaHHSIMU KYpCYy
MOJIATAIOTh Y BUBUEHHI CTYJACHTAMH BUMOT
HopwM npoTHOT mpuaaTHOCT1, METOIIB
BU3HAYEHHS Y3TOKEHOCTI
periiaMeHTOBaHUM BUMOTaM, METO/I1B
pPO3paxyHKiB HAaBaHTaXEHb Yy MOJIHOTI Ta
IIPY MPU3EMIICHH], 0COOTUBOCTEN
PO3paxyHKIB HaMpy>KeHO-1e(OPMOBaAHOTO
CTaHy aBlaKOHCTPYKI[1H P13HUX CHIIOBUX
CXEM IpU EKCIUTyaTallliHuX Ta
PO3paxyHKOBHX HaBAaHTAKECHHSX, KPUTEPIiB
MIIIHOCTI 1 JIOBTOBIYHOCTI.

3rigHo 3 BUMOraMHu OCBITHLO-
npodeciiiHOI MPOrpaMu CTYJAeHTH
NMOBUHHI JOCATTH TaKHX
KOMIIETEHTHOCTEI .

3arajbHi KOMIIETEHTHOCTI:

3HaHHA Ta PO3yMIiHHS MPEAMETHOI
00J1acTI Ta pO3yMIHHS POQECIHHOT
JUSTIBHOCTI, 3AaTHICTh IpUIMAaTH
oOrpyHroBadi pimeHHs, [Ipaktnune
KOpHUCTYBaHHS i1HO36MHOI MOBH B
coLlaJIbHO-TTOOYTOBIH 1 TpodeciitHii
chepax CIIKyBaHHS.

daxoBi KOMIIETEHTHOCTI CEIIAJILHOCTI:

31aTHICTh POBOJIUTH PO3PAXYHKHU
€JIEMEHTIB aBialliifHOI Ta paKeTHO-
KOCMIYHOI TEXHIKM Ha MIIIHICTG, 3MaTHICTh
MpU3HAaYaTU MaTepialiv JUIsl €IEMEHTIB
KOHCTPYKIIIi aBialiifiHOi Ta paKeTHO-
KOCMIYHIA TEXHIKH; 3JaTHICTh IPOEKTYBAaTH

Aim of training: the aim of training is to
give knowledge and skills
necessary to solve strength, service life,
survivability and  airworthiness
engineering problems which arise at
airplane and helicopter design,
manufacture and service.

Principal learning outcomes: are
learning Airworthiness Standards, study
of methods required by applicable
requirements of the regulated, methods
for calculating the load in flight and on
landing, study the features of the stress-
strain state of aircraft structures of
various analytical models in limit and
ultimate loadings, the criteria of strength
and durability.

According to the requirements of the
educational-professional program,
students must achieve such
competencies:

General competencies:

Knowledge and understanding of the
subject area and understanding of
professional activity, Ability to abstract
thinking, analysis and synthesis, Internal
need for purposeful improvement of
professional knowledge and skills during
training and professional activity,

Professional competencies of the
specialty:

The use of mathematical apparatus when
calculating the strength of aircraft, The
ability to set and solve problems of
calculations for the strength of aircraft,
Ability to assess the load on the structural



Ta TIPOBOJIUTH BUIIPOOYBAHHS €JIEMEHTIB
aBlaIlifHOI Ta PAaKETHO-KOCMIYHOT TEXHIKH,
i 00JIaiHAHHA, CUCTEM Ta I1ACUCTEM.

IIporpamHi pe3yJibTaTH HABYAHHS

Bononitn HaBHYKamMu BU3HAYCHHS
HaBaHTa)KEHb HA KOHCTPYKTUBHI €JIEMEHTH
aBlaIlifHOI Ta PaKETHO-KOCMIYHOT TEXHIKH
Ha yCiX eTamnax ii >KUTTEBOTO IUKIY;
OO6uucoBaTH HaNpy)eHo-1ehopMoBaHU
CTaH, BU3HAYaTH HECIiHY 371aTHICTh
KOHCTPYKTHUBHUX €JIEMEHTIB Ta HAJIIHHICTh
CUCTEM aBialliifHOI Ta PaKETHO-KOCMIYHOT
TexH1kH; ONucyBaTh €KCIEPUMEHTAIIbHI
METOJIH JTOCITIDKEHHS CTPYKTYPHUX,
(b13UKO-MEXaHIYHUX 1 TEXHOIOTTYHUX
BJIACTUBOCTEHN MaTepialliB Ta KOHCTPYKLIIH.

MexaucunniaiHapHi 3B’ I3KMU:
HaBuanHg 3 quciumuiiHl « MIIHICTD

JITaTbHUX anapaTiB» 0a3yeThCcsi Ha 3HAHHI
Gb13UKH, TEOPETUYHOT MEXaHIKH,

MaTrepiajlo3HaBCTBA, MAaTEMATUKH, MEXaHIKH

MarepiajiB, aepoAUHAMIKH, MEXaHIKH
KOHCTPYKI[1H, KOHCTPYKIIi1 JIITAJIbHUX
arapartiB Ta TEXHOJIOT1] 1X BUTOTOBJICHHSI.
3HaHHS JUCHMIUIIHA « MIITHICTD JITATbHUX

anapariB» BUKOPUCTOBYETHCS MPU BUBUEHHI

MPOCKTYBAHHS JIITAJILHUX anapaTiB Ta

elements based on the conditions of their
operation;

Program learning outcomes:

Ability to mathematical and logical
thinking, knowledge basic concepts, ideas
and methods of fundamental mathematics
and the ability to use them;

Assessment of modern processes and
problems of social development from the
standpoint of the natural science nature of
society; Knowledge of the basics of the
structure of metals and nonmetals and
methods of modification properties and
make a qualified choice of class of
materials for parts and products of
aerospace technology;

Interdisciplinary links:
Training in the discipline "Aircraft

Strength” is based on knowledge of
physics, theoretical mechanics, materials

science, mathematics, materials
mechanics,  aerodynamics,  structural
mechanics, aircraft design and

manufacturing technology.

Knowledge of the discipline "Strength
of aircraft"” is used in the study of aircraft
design and production technology.



3. Ilporpama HaBYaJIbLHOL
JTUCHHUILIIHA

Moayas 1.

3MicToBHMI MoayJIb 1.

[lepeBaHTakeHHS JITaKiB Ta
BEPTOJITIB.

Tema 1. 3aBaanus 3a0e31eUeHHA
MII{HOCTI.

Miclie MIIIHOCT1 y POIIEC] CTBOPEHHS
Ta EKCIUTyaTallii JIiTakiB Ta BEPTOJIITIB.

Tema 2. Xapakrepuctuka All.

Ictopist ctBopenns All. Ckman ATl
Bumoru 10 MIITHOCTI JIITAaKiB Ta
BEPTOJIITIB.

Tema 3. [lepeBaHTa)keHHs JliTaka y
MOJIBOTI.

IlepeBanTaxxeHHs y MaHEBpax.
HaBanTa)xeHHs JliTaka y MOJbOTI BiA
NOPUBIB.

Tema 4. Kputepii MigHOCTI
Kpurepii npu cTHCKaHHI Ta pO3TATY.
Kpurepii MILIHOCTI IpU CTUCKAHHI.
Po3paxyHok Ha MIITHICT CTHCIION
HaHeJl.

3micToBHUI MOYIb 2.
O0paxyHOK pecypcy JiTaka.

Tema 1. OCHOBHI 3aKOHH YTOMH.
["osoBHI pakTOpH 110 BIIMBAIOTH HA
JOBroBiuHICTb. OOpaxyHOK pecypcy
JiTaKa.

Tema 2. XapaKkTepuCTUKN CTATUUHOU
MII{HOCTI.

KoedimienT 6e3meku, ekcruryartaiiiiine
HaBaHTaXCHHs, PO3PaXyYHKOBE
HaBaHTaXCHHS, KOe(IICHT HAJIUIIKY
MIITHOCTI, PO3MO/IiJIeHI HABaHTAKCHHS

3. Program of discipline

Module 1.

Part 1.
Load factors of airplanes and helicopters.

Theme 1. Tasks of strength support.

A place of strength in the process of
creating and operating planes and
helicopters.

Theme 2. Characteristic of AR.
History of AR creation. Warehouse AP.
Requirements for the strength of aircraft

and helicopters.

Theme 3. Airplane load factor in flight.

Load factor in maneuvers. Airplane load
factor in flight from gusts.

Theme 4. Strength criteria

Criteria for compression and tension.
Compression strength criteria.

Strength analysis of the compressed panel.

Part 2.
Airplane service life calculation

Theme 1. Basic laws of fatigue.
The main factors affecting durability.
Estimation of service life for plane.

Theme 2. Characteristics of static strength.

Safety factor, limit loads, ultimate loads,
strength reserve, distributed loads.



Moayas 2.
3micToBHMI MoayJIb 1.

Po3paxyHok Ha MIITHICTh KpHJla JliTaKa

Tema 1. Po3paxyHOK HaBaHTaX€Hb Ha
KpUJIO.

Po3paxyHok mornepeyHux Cuil, 3ruHA0UNX
MOMEHTIB Ta HaBEJCHUX MOMCHTIB.

Tema 2. [IpoekTyBaibHUNi 00paXyHOK
nepepiza Kpuia.

Bu3HaueHHS TOBIIMHK OOIIMBKH, IIaTy
CTPUHTEPIB, TUIONII CTPUHTEPIB Ta MOJIOK
JIOH>KEPOHIB.

Tema 3. IlepeBipounuii po3paxyHOK
HaNpYyXEeHb Yy KPHJIL.

Po3paxyHOK HOpMaJIbHUX HaIPYKEHb,
Po3paxyHOK JTOTUYHUX HANPYKEHb.

Tema 4. BUCHOBOK 10 MIITHOCTI.
MIIHICTh HOB3I0BXHIX €JIEMEHTIB.
MIIHICTh OOIIINBKH.

3MicTOBHMIA MOYJIb 2.

Po3paxyHOKk Ha MIITHICTh (IO3EIIKY
JiTaka

Tema 1. OOpaxyHOK HaBaHTa)XEHb HA
(bro3eIsTK.

VYpiBHOBaXkeHHS JiTaka. Po3paxyHKoBi
BUNaAKu ais ¢rozensky. [loOymosa entop
HaBaHTa)KCHH.

Tema 2. Po3paxyHok (pro3emspky Ha
MILHICTb.

Po3paxyHOK Bii BepTUKAIbHUX CHJI.
Po3paxyHOK Bii TOpU30HTAILHUX CHIL.
Po3paxyHoKk Bi cyMapHUX CHJL.

Tema 3. Po3paxyHOK Ha MIITHICTb
HITIAHTOYTiB Ta HEPBIOP

Po3paxyHok cuioBUX HEPBIOP.
Po3paxyHOK psA10BHX HEPBIOP.
Po3paxyHOK HIMIaHTOYTiB.

Module 2.
Part 1.

Strength analysis of airplane wing

Theme 1. Calculation of loads on

wing.

Calculation of shear forces, bending
moments, reduced moments.

Theme 2. Design calculation of a wing
Cross section.

Determination of thickness of a skin, a
pitch of stringers, areas of stringers and
spar caps.

Theme 3. Checking strength analysis.

Calculation of normal
Calculation of shear stresses.

stresses,

Theme 4. Strength conclusion.
Strength  of longitudinal
Strength of the skin.

elements.

Part 2.

Strength analysis of airplane
fuselage

Theme 1. Load account on fuselage.

Airplane balancing. Critical load
conditions for a fuselage. Construction
of load diagrams.

Theme 2. Strength analysis of fuselage.

Strength analysis from vertical forces.
Strength analysis from horizontal forces.
Strength analysis from total forces.
Theme 3. Strength analysis of frames

and ribs
Strength analysis of load-carrying ribs.
Strength analysis of normal ribs.

8



Strength analysis of frames.

Tema 4. AepoynpyKHiCTb Theme 4. Aeroelasticity
JluBepreniist kpuia ta onepenns. @narep Divergence of wing and tail unite. Flutter
KpHjia Ta OTIEPCHHS. of wings and tail unite



4. CTpyKTypa HAaBYAJIbHOL JUCHMUILTIHA

KinekicTe rogua

JieHHa opma

Ha3Bu 3MicTOBHX MOAYJIB 1 TEM .
y TOMY YHCIT
yCBhOI'O :
11 I 7ab | iHO | c.p.
1 2 3 4 5 6 7
Moayas 1
3micToBuii Moayab 1. [lepeBaHTa)Ke€HHs JITaKiB Ta BEPTOJITIB.
TgMa 1. .3aB,Z[aHH$I 3a0e3eueHHs 14 4 2 2 i 6
MIITHOCTI.
Tema 2. Xapakrepuctrka All 8 2 2 - - 4
Tema 3.. [lepeBaHTaxkeHHs JIITaKa y 14 4 5 2 i 6
MOJIbOTI
Tema 4. Kputepii mMirtHoCTI 36 10 4 6 - 16
Pa3om 3a 3micToBuM MoayJiem 1 72 20 | 10 | 10 - 32
3micToBuii MoayJib 2. O0paxyHOK pecypcy JiTaka.
Tema 1. OCHOBHI 3aKOHH YTOMH. 46 8 2 4 120 12
TgMa 2. .XapaKTepI/ICTI/IKI/I CTaTUYHOU 15 4 5 5 i 7
MILHOCTI.
MoayJbHU KOHTPOJIb 2 - 2 - - -
Pa3zom 3a 3MicTOBUM MOJTyJieM 2 63 12 6 6 | 20| 19
Ycporo roiuH 135 32 | 16 | 16 | 20| 51
Moayas 2
3micToBuii MmoayJab 1. Po3paxyHOK Ha MILIHICTh KpHJIa JiTaKa
Tema 1. Po3paxyHOK HaBaHTa)XCHb Ha 10 5 5 2 i 4
KpHUJIO.
Tema 2 [IpoexTyBanbHUN 00paxyHOK 10 5 5 9 i 4
nepepiza Kpuia.
Tema 3. HepeBlpOfIHI/II/I PO3paxyHOK 14 4 5 5 i 6
HaIPY>KEHb Yy KPHJIL.
Tema 4. BUCHOBOK 1O MIITHOCTI 30 2 2 2 |20 4
Pa3om 3a 3micToBUM MopyJiem 1 64 10 8 8 20 18
3MmicToBuil MOAY.JIb 2. Po3paxyHOK Ha MIIHICTh (DIO3EIISDKY JIiTaka
Tema 1. OOpaxyHOK HaBaHTa)XCHb HA
8 2 2 - - 4
(hIO3eIISTK.
T.(EM? 2. Po3paxyHok (rozensiky Ha 8 2 i 5 i 4
MIITHICTb.
Tema 3. P93paxyH0K Ha MILHICTb 10 9 i 9 i 5
IIIAHTOYTIiB Ta HEPBIOP
Tema 4. MeTo1 CKIHUEHUX €JIEMEHTIB 14 4 2 2 - 6
Tema 5. AepoynpyXHiCTbh 14 4 2 2 - 6
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MoayibHU KOHTPOJIb

2 - 2 -

Pa3om 3a 3MicTOBUM MOAyJIeM 2 56 14 8 8 - 26
¥Ycboro roauH 120 24 | 16 | 16 | 20 | 44
4. Structure of discipline
Number of hours
Names of parts and themes Full-time tuition
Including
Total L P Lab | Indiv Indep
1 2 3 4 5 6 7
Module 1
Part 1. Load factors for airplanes and helicopters
Theme 1. Tasks of strength support. 14 4 2 2 - 6
Theme 2. Characteristic of AR 8 2 2 - - 4
Theme 3. Plane load factors in flight 14 4 2 2 - 6
Theme 4. Strength criteria 36 10 | 4 6 - 16
Total for part 1 72 20 | 10 | 10 | - 32
Part 2. Calculation of service life
Theme 1. Basic laws of fatique 46 8 2 4 | 20 12
Theme 2. Characteristics of static 15 4 5 5 ] 2
strength
Modular control 2 - 2 - - -
Total for part 2 63 12 | 6 6 | 20 19
Total hours 135 | 32 | 16 | 16 | 20 51
Module 2
Part 1. Strength analysis of airplane wing
Theme 1. Calculation of wing loads 10 2 2 2 - 4
Theme 2. Designing strength analysis. 10 2 2 2 - 4
Theme 3. Checking calculation of 14 4 5 5 ) 5
stresses.
Theme 4. Strength conclusion. 9 2 2 - - 5
Total for part 1 64 10 | 8 8 | 20 18
Part 2. Strength analysis of airplane fuselage
Theme 1. Fuselage loading 8 2 2 - - 4
Theme 2. Strength analysis of fuselage. 8 2 - 2 - 4
Them(_e 3. Frames and ribs strength 10 5 i 5 ] 5
analysis
Theme 4. Finite element modeling 14 4 2 2 - 6
Theme 5. Aeroelasticity 14 4 2 2 - 6
Modular control 2 - 2 - - -

11




Total for part 2 56 14 | 8 8 - 26

Total hours 120 | 24 | 16 | 16 | 20 44
5. Temu ceMiHApCHKHX 3aHATH 5. Themes of seminar classes
CeMiHapChKUX 3aHATh HE MEepe10aveHo. Seminar classes are not provided.

6. Temu NpaKTUYHMUX 3aHATH

No Hasga temu KinbkicTh
/i TONH

1 OO0OpaxyHOK pO3paxyHKOBHUX IBHUIKOCTEH 2

2 [lepeBaHTaXK€HHS1 y MaHEBpaxX y FOPU30OHTAIIbHIM 2

IUIOIIMHI

3 [TepeBanTax€HHS Y MaHEBpaX Y BEPTUKAJIbHIN IJIONTHHI 2

4 HapanTaxeHHsI JliTaka BiJl IOPUBIB 2

5 HaBaHTa)keHHs JliTaka y THIOBOMY TOJIBOTY 2

6 [ToOymoBa OTMHAIOYOI PEKUMIB MOJTBOTY 4

7 BruinB cepeiHbOro HaNnpyKEHHsI HA YTOMY 2

8 Po3paxyHOK KpUTHYHHUX HaNpyeHb B OOLIHUBIII 2

9 Po3paxyHok pecypcy JiiTaka 4
10 BusHaueHHs JUPEKTUBHUX HAIPY)KEHb 2
11 [TpoexTyBaHHs nepepi3y Kpuiia JiTaka 4
12 Po3paxynok no MCE 4

Pazom 32
6. Themes of practical classes

Ne Name of topic Number
n/i hours

1 | Calculation of designing speeds 2

2 | Maneuver load factors in horizontal plane 2

3 | Maneuver load factors in vertical plane 2

4 | Plane loading from gusts 2

5 | Plane loading in typical flight 2

6 | Plotting of design envelope 4

7 | Effect of mean stress on fatigue 2

8 | Estimation of critical stress in skin 2

9 | Estimation of service life 4
10 | Estimation of directive stresses 2
11 | Designing of wing cross section 4
12 | Strength analysis by FEM 4

Total 32
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/. TemMu J1aDOPATOPHUX 3aHATH

No Hasga temun KinbkicTh
/1 TOIUH

1 JlabGopatopis 1yisi BUnpoOyBaHb JIiTaKiB HA MIITHICTh 2

2 BaxinpHa cucTemMa HaBaHTAKCHHS 4

3 JlocDKeHHS! HAIPY>KEHb Y MOJII JIOHKEPOHY 2

4 JlocniKeHHsT HAaPYKEHb Y CTIHIN JIOHKEPOHY 4

5 | ExcniepumeHTanbHe TOCHTIIKEHHS KPUTUYHUX HANPYKEHb 2

y CTpUHTepI
6 | ExcnepuMmeHTaIbHE TOCTIKEHHS KPUTUYHUX HATPYKEHb 4
y TOHKIH IJIACTHHI

7 ExcriepuMeHTaibHe AOCTIIKEHHS] MOIYJIIO 3CYBY 2

8 ['pann4Hi1 HaBaHTa)KEHHS HA MaHeNI 4

9 HaBanTa)xeHHsI Ha KPWJIO JIiTaKa 4

10 HopwmainbHi Hanpy>kKeHHs Y KpuJIi 4

Pazom 32
7. Themes of laboratory classes
0 Name of topic Number

/i hours

1 | Laboratory for strength tests 2

2 | Lever system for loading 4

3 | Research of stress in spar cap 2

4 | Research of stress in spar web 4

5 | Experimental estimation of critical stresses in stringer 2

6 | Experimental estimation of critical stresses in thin plate 4

7 | Experimental estimation of shear modulus 2

8 | Ultimate loads on panels 4

9 | Loading of plane wing 4

10 | Normal stress in wing cross section 4

Total 32
8. CamocrTiiina po6oTa

Ne Haspa temu Kinbkicth
/1t TOJINH

1 | Asiamiini IIpaBuiia 20

2 | HarpiB JiTaka y HaJJ3ByKOBOMY IOJIbOTI 10

3 | YToMa aBialiifHUX KOHCTPYKIIIH 20
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4 | Po3paxyHOK HaBaHTa)XKCHb HAa KPHUJIO JIITAKa 15
5 | MeToa CKIHUCHHUX €IICMCHTIB 15
6 | ®naTep Kpuja Ta ONEPEHHS 15
Pazom 95
8. Independent work
No The name of the topic Number
/i hours
1 | Aircraft Regulations 20
2 | Heating of a plane in supersonic flight 10
3 | Fatigue of aviation structures 20
4 | Calculation of wing loading 15
5 | Finite element modeling 15
6 | Flutter of wing and tail unit 15
Total 95
9. InauBinyaabHi 3aBIaHHS 9. Individual task
i;fi Ha3Ba 3aBnanHs Name of task

1 PospaxynkoBo-rpadiuna
pobota «Po3paxyHok
HaBaHTKEHb HA KPHUIIO
JiTaKa»

Estimated-graphic work "Calculation of
wing loading"

2 PozpaxynkoBo-rpadiuna
pobota « [IpoekTyBanpHUM
pO3paxyHOK Mepepi3zy Kpuiia»

Estimated-graphic work “Designing
strength analysis of wing cross section”

10. MeToau HAaBYaHHSA
[lepenbaueno BUKOpUCTaHHS
MOJIYJIbHO-PEUTUHIOBO1 CUCTEMH
HaBYaHHSA. Y SKOCTI (hOpM HaBYAHHS
BHUCTYNAIOTh 1IHPOPMATHUBHI,
aHaJITAYHI Ta MPOOJIEMHI JICKIIIT,
MPaKTUYHI 3aHATTS, Ja0OPATOPHI
po0OOTH, IHAUBITYyaIbHI KOHCYJIbTALII],
CaMOCTIHE BUBUEHHS 32 MIATPUMKHU
matepianamu kapenpu 102 ,
onyOJIIKOBAHUMHM Ha CaiTi
http://k102.khai.edu/), Bukonanus
JIOMAIIIHIX 3aB/JaHHb.

10. Methods of education
The modular rating system is used. Forms
of education are: informational, analytical
and problematical lectures, practical
classes, laboratory works, individual
consultations, self-studying supported by
materials published by department 102
(http://k102.khai.edu/), performance of
the home tasks.
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11. MeToau KOHTPOJIIO 11. Methods of assessment

JliarHOCTHKa 3HaHb CTYCHTIB Evaluation of academic progress is made
3MIMCHIOETHCS 32 IOITOMOTOIO: in the form:

a) yCHHUX OIMTYBaHb Ha JJabopatopamux a) verbal communication at practical
poborax; classes;

0) TMCEMOBUX KOHTPOJIBHHUX POOIT; b) written interim tests;

B) MUCbMOBHUX €K3aMEHAIIHHUX C) written examination tests;

3aB/1aHb,

12. Kpurepii ouiHIOBaHHS Ta po3noAiJ 0aaiB, AKI OTPUMYIOTH CTYI€HTH

12.1. Po3noxin 6aiB, sIKI OTPUMYIOTh CTYJICHTH

CxJ1aioB1 HaBYAJIBHOL banu 3a ogHe 3aHATTS KinbKicTh 3aHATH CymapHa KUIbKICTb
pobOTH (3aBmaHHs) (3aBmaHb) OaiB
3micToBHMI MOayJb 1
Po0Oora Ha nexriax 0...0,2 10 0...2
BukoHaHHs Ta 3aXUCT
1abopaTOPHUX 0...25 4 0...10

(mpakTHYHKX) POOIT

3MicTOBHMIA MOTYJIb 2

Po0Oora Ha nekiisax 0...0,2 14 0...3
Buxkonanng Ta 3axucTt
n1abopaTopHUX 0...2,5 4 0...10

(mpakTHYHKX) POOIT

MonynbHUN KOHTPOJIb 0...55 1 0...55

BukoHaHHS Ta 3aXHUCT 0...20 1 0...20
PI'P

Ycboro 3a cemecTp 0...100

biner nnis icnuTy CKIIagaeThes 3 IBOX TEOPETHMYHUX MHUTAHb Ta JABOX MPAKTUYHUX
3aBAaHb. MakcuMmanabHa KUIBKICTH OaniB 3a ogHe TteopeTtuuHe nurtanHs — 20.
MakcuMarnbHa KUTbKICTh 0ajiiB 3a oJIHE nMpakTuuHe 3aBaaHHs — 30.

12.2. dxicH1 kpuTepii OLIHIOBAHHS

HeoOxiguuit 006csT 3HaHb I OJiep KaHHs MO3UTUBHOI OIIHKU:
- cuctemu Hopm nboTHOi mpuaaTHocTi moBitpsHux cyaeH (I1C), mo mnpuitHsITi Ha
VYkpaiHi Ta CBITOBIH MPaKTHII;
-30BHINTHI HaBaHTaxxeHHs Ha [1C Ta MeTou X po3paxyHKIB,;
- METOAM PO3paxyHKIB MOBITPSHUX, MACOBMX HABAaHTA)KEHb HA arperaTd JiiTaka Ta
BEPTOJIbOTY B €KCIUTyaTalli;
- KpUTEpli MILIHOCTI €J1IEMEHTIB KOHCTPYKIIH;
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- METOAM PO3PaxXyHKIB HAMPYKEHO - Ne(HOPMOBAHOTO CTaHy 1 BHU3HAYEHHS MIITHOCTI
KOHCTPYKIIiT TPH PO3PaXyHKOBHX JiSX 3T1AHO 3 PISHUMHU PO3PAXyHKOBUMU BUIAIKAMH,
- BUJIM BUNIPOOYBaHb MILTHOCTI aBlallliHUX KOHCTPYKIIH.

HeoOxiaauit 06¢cAr BMiHB A1 OJICp>KaHHS MO3UTHUBHOI OIIHKHU:

-BUKOHYBaTH pO3paxyHKH T€peBaHTaXKEHb NPU MaHEBpPl 1 TMOJLOTI JIiTaka Yy
TypOyJI€HTHOMY TOBITPI;

-BUKOHYBaTH PO3PaXyHKU HaBaHTa)XE€Hb Ha OCHOBHI arperaTu JIiTaka;

-BUKOHYBATHU MPOEKTYBAJILHUMN 1 IEPEBIPOYHUI PO3paXyHKH KpHJia 1 I1aci JIiTaka,
-BU3HAYATH MIIHICTh TUIIOBUX €JIEMEHTIB aBlallliHUX KOHCTPYKIIIH.

12.3 KpuTepii o1iHIOBaHHS POOOTH CTYACHTA IIPOTITOM CEMECTPY

3anoBinbHO (60...74). [TokazaTu MiHIMYM 3HaHb Ta YMiHb. 3aXUCTUTH BCI IHIMBITyalbHI
3aBJaHHS Ta 3JaTH TECTyBaHHS. 3HATH cucTeMu HopM JITbOTHOT MPUAATHOCTI MOBITPSHUX
cynen (I1C), uro npuiiHaTi Ha YKpaiHi Ta CBITOBIiM MPAKTHII; 30BHIIIHI HABAHTAXKCHHS Ha
I1C ta MeTomu iX pO3paxyHKiB; METOJM PO3PAXyHKIB IMOBITPSHUX, MACOBUX HABAHTAKCHB
Ha arperatd JiTaka Ta BEPTOJbOTY B EKCIULyaTalli; KpUTepil MILHOCTI €JIEMEHTIB
KOHCTPYKI[IH; METOAM PO3PAaxXyHKIB HANpyX eHO- e(OpMOBAHOTO CTaHy 1 BU3HAUYCHHS
MIIIHOCT1 KOHCTPYKIII MPH PO3PAXyHKOBUX MdiSIX 3TITHO 3 PI3HUMH PO3PAXyHKOBUMU
BUIIaJIKAMH; BUJIM BUIIPOOYBaHb MIITHOCTI aBilalliiHUX KOHCTPYKIiNA. YMITH BUKOHYBAaTH
PO3paxyHKU NEPEBAHTAKEHBb MPU MAHEBP1 1 MOJBOTI JIiTaka y TypOyJIE€HTHOMY IOBITPI;
BUKOHYBAaTH pO3pPaXyHKHM HABAaHTA)KEHb HAa OCHOBHI arperatd JiiTaka, BHKOHYBaTH
MIPOCKTYBAJILHHUM 1 IEPEBIPOYHUIN PO3paxXyHKH KpHJIa 1 IIaci JIiTaka; BU3HAYATH MIIHICTh
TUIIOBHUX €JIEMEHTIB aBlallliHUX KOHCTPYKITIH.

Jlobpe (75...89). Teepmo 3HaTH MIHIMYM, 3aXHCTHTH BCi 1HAMBIIyallbHI 3aBIaHHS,
BukoHatu Bci KP, 31atu TecTyBaHHs Ta 1mo3a ayAUTOPHY caMOCTiiHY poboty. [TokazaTu
BMIHHSI BUKOHYBATH Ta 3aXHIIATH BCl JJabOpaTopHi poOOTH B 00YMOBIICHNUN BUKIIAadeM
CTPOK 3 OOIpYHTYBaHHSM pIIIEHb Ta 3aXO[iB, SIKI 3alpOIOHOBAaHO Yy pPoOOTax.
Po3p’s3yBatn 3amadi MPHUKIAIHOTO XapakTepy IO PO3paxyHKy MIIIHOCTI JIITaKkiB Ta
BEPTOJIITIB.

Bimminno (90...100). 3mgatm BCi  KOHTPOJbHI TOYKHM 3 OI[IHKOK «BIJIMIHHO.
JIOCKOHAJIBHO 3HATH BCl TEMHU Ta YMITH 3acTOCOBYBaTH iX. [IOBHO 3HAaTH OCHOBHHMI Ta
no1aTKoBUil Marepianu. OpieHTyBaTUCS Yy TMIAPYYHUKAX Ta MOCIOHUKAX.

Poznozin 6aniB, SiKi OTPUMYIOTH CTYI€HTH 32 BUKOHAHHS KYPCOBOT'O MPOEKTY

ITosicHrOBasIbHA ImroctpatuBHa 3axuct Cyma
3aIrcKa YacTUHA pobotH
10 70 n0 10 10 20 100
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Ikana oniHroBaHHA: 0aJbHA | TPaAUIiiiHA

Cywma GaniB OrriHka 3a TPa UL HHOIO IIKAJIOK0
IcniuT, audepenniiioBaHuii 3aIiK 3anik
90 -100 BigMiaHo
75 -89 Hobpe 3apaxoBaHO
60 -74 3a/10BUTEHO
0-59 He3anoBinbHO He 3apaxoBaHno
13. MeToauuHe 3a0e3MeYeHHsI 13. Methodical support

1. Kyrpikin A. O. “Strength of airplanes and helicopters “[Text]: lectures in
electronic form. — K.: National Aerospace University “Kharkiv Aviation Institute, 2013.-
281p.

2. Kyrpikin A. O. “Laboratory training by aircraft strength “[Text]: laboratory
works in electronic form. — K.: National Aerospace University “Kharkiv Aviation
Institute, 2013.-126p.

3. Kyrpikin A. O. “Calculation of wing loads” [Text]: guidance manual for home
task in electronic form. — K.: National Aerospace University “Kharkiv Aviation Institute,
2013.-55p.

4. Kyrpikin A. O. “Strength analysis of an airplane wing” [Text]: guidance manual
for course project in electronic form. — K.: National Aerospace University “Kharkiv
Aviation Institute, 2013.-55p.

EnekTpoHHUI pecypc, Ha SKOMY pO3MIIIEHO HaBYAJIbHO-METOAUYHUA KOMILIEKC
muciuiutiag - http://k102.khai.edu/.

14. PexoMeH10BaHa JiiTeparypa 14. Recommended references
Ba3zoBa jiteparypa: Principal references:

1. Megson, T.H.G. “Aircraft structures” [Text]. 3" ed., 2003.- 610p.

JlonmomizkHa JiTepartypa: Complementary references:
1. CHUN-YUNG NIU “Airframe structural design” [Text]. 2" ed., 1989.-607p.
15. Indpopmaniiini pecypcn 15. Informational references

Department 102 site: http://k102.khai.edu/
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