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1. Onuc HaBYAJIBLHOI AUCHHUILIIHA

HainmenyBanns
MOKa3HUKIB

I'any3pb 3HaHb, HaNpsSIM
MIITOTOBKH, OCBITHBO-
KBaTi(iKaiitHUN piBEHb

XapakTepuCcTHKa
HaBYaIbHOI JUCLIUILTIHA

JAeHHA ()OpMa HABYAHHSA

Kinbkicts kpeauTi: 8

Hopmartusha

HABYaHHS:
ayIUTOpPHUX — 4.
caMoCTIHHOT poOOTH
CTyJEHTa — 5

BUPOOHUIITBA 1 PEMOHTA

MonymiB — 2 HaBuajabHuii pik:
: : 2020/ 2021
3MiCTOBUX MOIYJIIB — 2 _
["any3p 3HaHB!
InuBinyanpHI HAYKOBO- 13 «MexaniuHa
JOCJII/IH1 3aBJaHHS THXKEHEP1sI»
PT'P «Po3paxyHOK
HAaBaHTAXXEHb Ha KPHUJIO CrienianbpHICTh:
JITaKa», 134 «AsBiamiiina ta CemecTpu
«IIpoekTyBanpHu paKeTHO—KOCMIYHa
pO3paxyHOK  mepepi3zy TEXHIKa»
KpHIa»
3aranpHa KIJIbKICTh 7-11, 6-i1
roguH — 240 Mexuii
24 roxn., 16 ron.
IIpakTHyHi,
CeMiHAPCHKI
TWKHEBUX TOJMH 15 OcBiTHI porpamu: 16 rox., 16 roa.
JEeHHOI hopMu «TexHoOoris1 JlabopaTtopHi

16 rox., 16 rox.

JHTAIBHUX aapariB»

Camocriiina podora

PiBeHs BHUIIIOT OCBITH.
NepIINT
(bakanaBpCHKHiA)

79 ron., 57ron.

Bua konTposio:

eK3aMeH,
MOJYJIbHAN KOHTPOJIb

[Tpumitka. CriBBiJHOIICHHS KiIBKOCTI TOJAMH ayIMTOPHUX 3aHATH O CAaMOCTIHHO1
pPOOOTH CTAaHOBHTS: /s IeHHOI (hopmu HaBuanHs — 104/ 136.




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

Modules - 2

Parts — 2

Individual research task
"Application of finite
element modeling to
strength analysis of
airplanes and
helicopters "

Total number of hours —
240

Field of knowledge:
13 «Mechanical
engineering»

Speciality:

134 «Aviation, rocket and

space engineering»

Normative

Year of education:

2020/ 2021

Semester

7, 6

Lectures

Weekly hours forfull-
time tuition
auditorium — 4.
independent work of
student- 5.

Education program:
«Aircraft
technology»

Academic degree:
bachelor

24 hrs., 16 hrs.

Practical, seminar

16 hrs., 16 hrs.

Laboratory

production

16 hrs., 16 hrs.

Independent work

79 hrs., 56 hrs.

Final assessment:

exam,
modular control

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

full-time study -104/ 136.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCHHUILTIHHA

MeTa BUBYECHHS

METa KypCy € MIAr0TOBKA CHELIaNICTIB A0
BUPIIICHHS THKEHEPHHUX 3a/1a4 10
3a0€e3MeYeHHI0 HE0OX1HOTO PiBHS JIHOTHOT
MPUIATHOCTI, MIIIHOCTI Ta JIOBTOBIYHOCTI,
10 BUHUKAIOTh HA CTAJIsIX POEKTYBAHHS,
BUPOOHMIITBA Ta €KCIUTyaTallli MOBITPSHUX
CY/JIEH.

3aBnaHHA:

OCHOBHHMMHM 3aBJIaHHSAMM KYpCYy MOJSATAI0Th
y BUBUEHHI CTyIeHTaMH BUMOT Hopm
JBOTHOT IPUAATHOCTI, METO/IiB
BU3HAYCHHS Y3TO/PKEHOCTI
pErJlaMeHTOBAaHUM BHUMOTaM, METO/IIB
PO3paxyHKIB HABAHTAXKEHb Yy MOJBOTI Ta
NPUIPU3EMIIEHH], 0COOJIMBOCTEN
PO3paxyHKiB Hampy>keHO-1e(hOpPMOBAHOTO
CTaHy aBia KOHCTPYKIIM pI3HUX CHUIIOBUX
CXEM IpH eKCIUTyaTaIliiHuX Ta
PO3PaxXyHKOBUX HABAHTAXKEHHSX,
KPUTEPIiB MIITHOCTI 1 IOBTOBIYHOCTI.

3rigHo 3 BUMOraMH OCBiTHbO-
npogeciiHoi MPOrpaMu CTyIeHTH
MOBUHHI JOCATTH TaKHX
KOMIIETEHTHOCTEM

3arajibHi KOMIETeHTHOCTI:

3HaHHS Ta pO3yMIHHS MPEAMETHOI 001acTi
Ta PO3yMiHHS MPOodeCiiHOI TISTBbHOCTI,
31aTHICTh MPUKUMATH OOTPYHTOBAHI1
pimenHs, [IpakTuune KopucTyBaHHS
1HO3eMHOT MOBH B COLIIAJIbHO-TTIOOYTORIH 1
npodeciiiniil chepax CHiIKyBaHHS.

daxoBi KOMIIETEHTHOCTI CIEliaJbLHOCTI:

31aTHICTh MPOBOJIUTH PO3pPaxXyHKH
€JIEMEHTIB aBlalllifHOI Ta PAKETHO-
KOCMIYHOI TEXHIKH Ha MIIHICTH, 34aTHICTh
IpU3HAYaTU MaTepiasiv JUIsl €JIEMEHTIB

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. Practical
use of a foreign language in social and
professional spheres of communication.

Professional competencies of 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



KOHCTPYKIIii aBialliitHOi Ta paKeTHO-
KOCMIYHIN TEXHIKH, 30aTHICTh

IIPOEKTYBATH Ta MPOBOJIUTH BUIIPOOYBAHHS

€JIEMEHTIB aBIaIlIiHO1 Ta PAKETHO-

KOCMIYHOT TEXHIKH, 11 001aJHaHHS, CUCTEM

Ta IMJICUCTEM.
IIporpamui pe3yjibTaTH HABYAHHA:

BOJIO,Z[iTI/I HaBHYKaMH BHU3HAYCHHA

HaBaHTA>XCHb HA KOHCTpYKTI/IBHi CIICMCHTH

aBiaIlifHO1 Ta PAKETHO-KOCMIYHOT TEXHIKH
Ha yCiX eTanax il >JKUTTEBOTO IUKITY;

OO6uuncoBaTH HaNpy)eHO-IeHOopMOBaHUI

CTaH, BU3HAYaTH HECIMHY 371aTHICTh
KOHCTPYKTHUBHUX €JIEMEHTIB Ta HA/IIMHICTb
CUCTEM aBlalliHOI Ta PAKETHO-KOCMIYHO1
TexH1KH; OnrcyBaTu €KCIIEpUMEHTAIIbHI
METOJM JOCIIJIKEHHS CTPYKTYPHUX,
(h13UKO-MEXaHIYHUX 1 TEXHOJOTTUHUX
BJIACTUBOCTEHN MaTepialliB Ta KOHCTPYKLIH.
MexaucumniaiHapHi 3B’ SI3KH:

HaBuannsg 3 nucrurmuiiag « MIIHICTb

JITaJTbHUX arapariB» 0a3yeThCsl Ha 3HAHHI

(hi3UKH, TEOPETUYHOT MEXaHIKH,
MaTepiajJo3HaBCTBA, MAaTEMAaTHKHU,
MEXaHIKH MaTepialliB, acpPOIMHAMIKH,
MEXaHIKH KOHCTPYKUIN, KOHCTPYKIIT
BUTOTOBJICHHS.

3HaHHS JUCHUILIIHA « MIIHICTE
JTaNbHUX arapaTiB» BUKOPUCTOBYETHCS
IIPY BUBYEHHI TPOEKTYBAHHS JIITAIbHUX

elements based on the conditions of their
operation.

Program learning outcomes:

Knowledge of modern information and
communication technologies volume
sufficient for education and professional
activity. Standardization of the load on
the aircraft using the technical task,
layout, technical and reference literature,
computers in accordance with standard
calculation methods. Calculate the
stress-strain state, determine the bearing
capacity of structural elements of
aviation and rocket and space
technology.

Development of design documentation,
sections of explanatory documents

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 HaBYAJbLHOL
JTUCHHUILIIHA

Mopayas 1.

3MicToBHMI MOTyJIb 1.
[TepeBaHTaxXEHHS JITaKIB Ta BEPTOJIITIB.

Tema 1.3aBaanus 3a0e3reyeHHA
MII[HOCTI.

Miciie MIITHOCTI y TIPOIIEC] CTBOPEHHS Ta
eKCILTyaTallii JiTakiB Ta BEPTOJIITIB.

Tema 2. Xapaxrepuctuka All.

IcTopis ctBopenns AIl. Cxian ATl
Bumoru 1o MIIHOCTI JIITaKiB Ta
BEPTOITIB.

Tema 3. [lepeBanTa)keHHs JliTaka y
HOJIBOTI.

[lepeBaHTaXEHHS y MaHEBpax.
HapaHnTaxxeHHs JliTaka y NOJbOTI Bij
MIOPUBIB.

3MicTOBHMI MOTYJIb 2.
Po3paxyHok HaBaHTa)K€Hb Ha KPUIJIO

Tema 1. Kputepii MirtHOCT1
Kpurepii npu cTUCcKaHHI Ta pO3TATY .
KpuTepiiMilIHOCTI IpH CTUCKAHHI.
Po3paxyHok Ha MIITHICTb CTHCIION
MaHedl.

Tema 2. XapakTepUCTHKN CTATUIHON
MIITHOCTI.

Koediuient 0e3neku, ekcrutyaTariiine
HABaHTAKEHHS, PO3PAXyHKOBE
HaBaHTaXEHHS, KOe(IIEHT HAJTUIIKY
MIITHOCTI.

Tema 3. Po3paxyHOK HaBaHTa)X€Hb Ha
KPHJIO.

Po3paxyHok 30CEPEIKEHNX Ta
PO3MOIIJIEHUX CHJI, TOMEePEeYHUX CHII ,
3THHAIOYUX Ta HaBEJCHUX MOMCHTIB.
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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. Consist of AR.
Requirements for the strength of
airplane and helicopters.

Theme 3. Airplane load factor in flight.

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

Part 2.
Calculation of loads on wing.

Theme 1. Strength criteria

Criteria for compression and tension.
Compression strength criteria.
Strength analysis of the compressed panel.

Theme 2. Characteristics of static strength.

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

Theme 3. Calculation of loads on wing.
Calculation of distributed and

concentrated forces, shear forces,
bending moments and reduced moments



Mopyas 2.
3MmicToBHMIA MOaYJIb 1.

Po3paxyHok Ha MIIHICTh KpHJIA JIITAKa

Tema 1. [TpoekTyBasibHUIT 0OOpaXyHOK
nepepiza Kpuia.

Bu3HayeHHs TOBIIMHYU OOIIMBKH, LIATY
CTPHUHIEpIB, IUIOLII CTPUHIEPIB Ta MOJIOK
JIOHKEPOHIB.

Tema 2. IlepeBipouHuil po3paxyHOK
HaIpY>KEeHb Y KPHUIII.

Po3paxyHOK HOpMaJIBHUX HaIPYKEHb,
Po3paxyHOK TOTMYHHMX HAIIPYKEHb.

Tema 3. BUCHOBOK 10 MIITHOCTI.
MIHICTh HOB3I0BXHIX €JIEMEHTIB.
MIIHICTE OOIIIMBKH.

3MicTOBHHMI MOTYJIb 2.

Po3paxyHok Ha MiITHICTh (IO3EIIIKY
JiTaka

Tema 1. OOpaxyHOK HaBaHTaXEHb Ha
(ro3esk.

VYpiBHOBaXkeHHs JiTaka. Po3paxyHKoBi
BUNaAKU 15 (hro3zerspky. [1oOymoBa emtop
HABAHTA>KECHHS.

Tema 2. PozpaxyHok ¢ro3ensky Ha
MILHICTb.

Po3paxyHOK Bijl BEpTUKAJIbHUX CHUII.
Po3paxyHOK Bii TOpPU30HTAIILHUX CHIL.
Po3paxyHoK Bi cyMapHUX CHJL.

Tema 3.Po3paxyHOK Ha MIIHICTb
HIMAHTOYTiB Ta HEPBIOP
Po3paxyHOK cUIIOBUX HEPBIOD.
Po3paxyHOK psA10BUX HEPBIOP.
Po3paxyHOK mIMaHTOyTiB.

Tema 4. AepoynpyKHICTb

Module 2.
Part 1.

Strength analysis of airplane wing

Theme 1. Design calculation of a wing
Cross section.

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

Theme 2. Checking strength analysis of
wing.

Calculation  of  normal
Calculation of shear stresses.

stresses,

Theme 3. 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. Strength
analysis of frames.

Theme 4. Aeroelasticity



JluBeprenitis kpuia ta onepenns. ®@marep Divergence of wing and tail unite.Flutter
KpHWJIa Ta OTIEPEHHS. of wings and tail unite

4. CTpyKTypa HaBYAJIbHOI AU CHUILTIHA

KinpkicTs roanu

neHHa popma

Ha3Bu 3M1CTOBUX MOJTYJIB 1 TEM -
y TOMY YHUCJI1
YChOT'O -
hj n | 7ab | iH | C.p.
1 2 3 4 5 6 7
Moayas 1

3micToBuii MmoayJasb 1. [lepeBanTaKeHHS JTITaKiB Ta BEPTOJITIB.

TgMa 1. .3aBI[aHH$I 3a0€3IeUeHHS 12 2 2 5 i 5

MILIHOCTI.

Tema 2. Xapakrepuctuka All 10 2 2 - - 6

Tema 3.. IlepeBaHTaxKeHHs JIITaKa y 20 4 9 9 i 12

MOJIBOTI

Pa3om 3a 3micToBUM MoayJiem 1 42 8 6 4 - 24

3micToBuii MoayJIb 2. PO3paxyHOK HABAHTAKEHb Ha KPUJIO.

Tema 1. Kputepii MiiHOCTI 42 10 4 6 - 22

TgMa 2. .XapaKTepI/ICTI/IKI/I CTaTUYHOU 12 5 5 4 i 4

MILIHOCTI.

Tema 3. Po3paxyHOK HAaBaHTa)KE€Hb Ha 37 4 5 5 | 20 9

KPHUJIO.

MoayJbHu KOHTPOJIb 2 - 2 - - -

Pa3oM 3a 3MiCTOBUM MOJyJieM 2 93 16 | 10 | 12 |20 | 35
Ycboro rogux 135 24 | 16 | 16 | 20| 959

MoayJasb 2

3micToBuii MoayJb 1. Po3paxyHOK Ha MIIHICTh KpHJIa JIiTaKa

Tema 1. IIpoekTyBasibHHIT 0OPaXyHOK

) 11 2 2 2 - 3)
nepepiza Kpuia.

Tema 2. IlepeBipounuii po3paxyHOK

. 38 4 2 4 |20 8
HaIpy>KEHb Y KPUJIl.

Tema 3. BUCHOBOK 110 MIITHOCTI 10 2 2 2 - 4

Pa3om 3a 3micToBuUM MopayJsiem 1 59 8 6 8 20 17

3micToBuil MOAYJIb 2. PO3paxyHOK Ha MIIHICTh (DIO3EISDKY JIiTaka

Tema 1. OOpaxyHOK HaBaHTa)XCHb Ha

10 2 2 2 | - 4
(pro3eisk.
TgMg 2. Po3paxyHok (ro3ensoky Ha 10 2 2 2 - 4
MILHICT.
Tema 3. Po3paxyHOK Ha MILIHICTh 12 ) 2 2 - 6

IIMAHTOYTIB Ta HEPBIOP.




Tema 4. AepoynpyKHICTb 12 2 2 2 - 6
MoayJbHHu KOHTPOJIb 2 - 2 - - -
Pa3oM 3a 3M1CTOBUM MOayJIeM 2 46 8 10 8 - 20
Ycboro roaguH 105 16 | 16 | 16 | 20 | 37
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. 12 2 2 2 - 6
Theme 2. Characteristic of AR 10 2 2 - - 6
Theme 3. Plane load factors in flight 20 4 2 2 - 12
Total for part 1 42 8 6 4 - 24
Part 2. Calculation of loads on wing.
Theme 1. Strength criteria. 42 10 | 4 6 - 22
Theme 2. Characteristics of static 12 5 5 4 ] 4
strength.
Theme 3. Calculation of loads on wing 37 4 2 2 | 20 9
Modular control 2 - 2 - - -
Total for part 2 93 16 | 10 | 12 | 20 35
Total hours 135 | 24 | 16 | 16 | 20 59
Module 2
Part 1. Strength analysis of airplane wing
Theme 1. Designing strength analysis. 11 2 2 2 - 5
Theme 2. Checking calculation of 38 4 5 4 | 20 8
stresses.
Theme 3. Strength conclusion. 10 2 2 2 - 4
Total for part 1 59 8 6 8 | 20 17
Part 2. Strength analysis of airplane fuselage
Theme 1.Fuselage loading 10 2 2 2 - 4
Theme 2. Strength analysis of fuselage. 10 2 2 2 - 4
Them(_a 3.Frames and ribs strength 12 5 5 5 ) 5
analysis
Theme 4. Aeroelasticity 12 2 2 2 - 6
Modular control 2 - 2 - - -
Total for part 2 46 8 | 10 | 8 - 20

10




| Total hours | 105 |16 |16 | 16 | 20 | 37 |

5. Temu ceMiHApCHKHX 3aHATH 5. Themes of seminar classes
CeMiHapCHKUX 3aHATH HE Nepe10adeHO. Seminar classes are not provided.

6. Temu NpaKTUYHMUX 3aHATH

No Hassa remu Kinekicts
/1 TOJIUH

1 OO0paxyHOK po3paxyHKOBHUX IIBUJIKOCTEH 2

2 | IlepeBanTakeHHS Y MAHEBPAXy TOPU3OHTAIIBbHIN IUIOMIHHI 2

3 IlepeBaHTaKe€HHS Y MaHEBpaxX Y BEPTUKAJIbHIN IJIONIUHI 2

4 HaBaHTa)keHHs JIiTaka BiJl IOPUBIB 2

5 HapaHTa)xeHHsl JliTaka y TUTTIOBOMY TIOJIBOTY 2

6 [ToOymoBa OTMHAIOYOI PEKUMIB TOJIBOTY 4

7 BB cepeiHbOro HanpyXeHHsI HA YTOMY 2

8 Po3paxyHOK KpUTHYHUX HAPYKEHb B OOIIUBIII 2

9 Po3paxyHok pecypcy JiTaka 4
10 Bu3HaueHHs AMPEKTUBHUX HAIIPYKEHb 2
11 [TpoekTyBaHHs nepepi3y Kpuiia JiiTaka 4
12 Po3paxynok no MCE 4

Pa3zom 32
6. Themes of practical classes

Ne Name of topic Number
n/n hours

1 | Calculation of designing speeds 2

2 | Maneuver load factorsin horizontal plane 2

3 | Maneuver load factorsin 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 ofservice life 4
10 | Estimation ofdirective stresses 2
11 | Designing of wing cross section 4
12 | Strength analysis by FEM 4

Total 32

11




7. Temu 1a0DOPAaTOPHUX 3AHATH

No Hasga Temu Kinekicth
/i TOJINH

1 JlaGoparopis 1151 BunpoOyBaHb JIITAKIB HA MIIHICTh 2

2 BaxinpHa cucTeMa HaBaHTAKCHHS 4

3 JlociiKeHHsT HanPY>KeHb Y MOJIIIl JJOHKEPOHY 2

4 JlocnipKeHHsT HAanPYKEHb Y CTIHII JIOHKEPOHY 4

5 | ExkcnepumeHTaNbHE TOCHTIKEHHS KPUTHYHUX HANIPYKEHb 2

y CTpUHIEpI
6 | ExkcnepumeHTaNbHE TOCITIPKCHHS KPUTHYHUX HANPYKEHb 4
y TOHKIH IJIACTHHI

7 ExcniepumeHTanbHe TOCTiHKEHHS MOJTYJIIO 3CYBY 2

8 ['paHryH1 HABaHTA)KEHHS Ha MaHel 4

9 HaBaHTa)keHHs Ha KpUJIO JIiTaKa 4

10 HopManbHi Hanpy>KeHHs y KpUJIl 4

Pa3zom 32
7. Themes of laboratoryclasses
0 Name of topic Number

/1 hours

1 | Laboratory for strength tests 2

2 | Lever system for loading 4

3 | Research of stress in spar cap 2

4 | Research of stressin sparweb 4

5 | Experimental estimation of critical stresses in stringer 2

6 | Experimental estimation of critical stresses inthin plate 4

7 | Experimental estimation of shear modulus 2

8 | Ultimate loads on panels 4

9 | Loadingof plane wing 4

10 | Normal stress in wing cross section 4

Total 32
8. CamocrTiiina po6oTa

Ne Hasga temu KinbkicTh
/1 TOINH

1 | Apiamiini [IpaBuia 20

2 | HarpiB niTaka y Ha3BYKOBOMY MOJIbOTI 10

12




3 | YToma aBiaiiiHUX KOHCTPYKIIiH 21
4 | Po3paxyHOK HaBaHTa)XKE€Hb Ha KPUJIO JIITaKa 15
5 | MeToa CKIHUEHUX €J1EMEHTIB 15
6 | ®naTep Kpuja Ta ONEPEHHs 15

Pa3om 96

8. Independent work

Ne The name of the topic Number
/it hours
1 | Aircraft Regulations 20
2 | Heating of a plane in supersonic flight 10
3 | Fatigue of aviation structures 21
4 | Calculation of wing loading 15
5 | Finite element modeling 15
6 | Flutter of wing and tail unit 15

Total 96
9. InquBinyaJIbHi 3aBIaHHA 9. Individual task
;}f; Ha3Ba 3aBmanns Name of task

1 | Po3paxynkoBo-rpadiuna Estimated-graphic work "Calculation of
pobota «Po3paxyHOK wing loading"
HaBaHTAXCHb HA KPHJIO
JIITaKa»

2 PospaxyHkoBo-rpadiuna Estimated-graphic work “Designing
pobota « [IpoekTyBabHUMH strength analysis of wing cross section”
PO3paxXyHOK Iepepi3y Kpujia»

10. MeToam HABYAHHSA 10. Methods of education
[TepenbadeHo BUKOPUCTAHHS The modular rating system is used. Forms
MOJTyJIbHO-PEHTHHTOBOI CHCTEMU of education are: informational, analytical
HaBYaHHS. Y SKOCTI (OpM HaBUAHHS and problematical lectures, practical
BUCTYNAIOTh iHQOpPMAaTUBHI, classes, laboratory works, individual
aHAJIITUYHI Ta IPOOJIEMHI JICKITil, consultations, self-studying supported by
MPAKTUYHI 3aHATTS, Ja0OpaTOpHI materials published by department 102
pobotu, inauBiayanbHi koucynpranii,  (http://k102.khai.edu/), performance of
CaMOCTiiiHE BUBUCHHSI 32 M ATPUMKHU the home tasks.

matepianamu kadenpu 102
onmyOJIIKOBAaHUMH Ha CaiTi

13



http://k102.khai.edu/), BukoHanus
JIOMAIIIHIX 3aBJAaHHbD.

11. MeToau KOHTPOJII0 11. Methods of assessment
JliarHOCTHKA 3HAHb CTYJCHTIB Evaluation of academic progress is made
3I1MCHIOETHCSA 32 JOIIOMOT OO in the form:

a) yCHHMX OMMTYBaHb Ha Jaboparopuux a) verbal communication at practical
poborax; classes;

0) MMCEMOBHUX KOHTPOJIBHUX POOIT; b) written interim tests;

B) MMCHMOBHX €K3aMEHaIlIHHUX C) written examination tests;
3aBJIaHb;

12. Kpurepii oniHIOBaHHS Ta po3noAiJj 0aaiB, AKi OTPUMYIOTH CTYI€HTH

12.1. Po3nozin 6ainiB, SIKi OTPUMYIOTH CTYIEHTH

CKJ1a10B1 HaBYAJILHOIL Banu 3a ogue 3aHATTS KinpkicTs 3aHATH CyMmapHa KUIbKICTh
poboTtu (3aBmanHs) (3aBIaHBb) OamiB
3micToBHMI MoayJb 1
Po0Oora Ha nekisax 0...0,2 10 0...2
Bukonanns Ta 3axucT
n1abopaTopHUX 0...25 4 0...10
(mpakTHYHKX) POOIT

3MicTOBHMI MOTYJIb 2

PoboTa Ha nexisax 0...0,2 14 0...3
BukoHaHHS Ta 3aXUCT
n1abopaTOPHUX 0...2,5 4 0...10
(mpakTHYHHX) POOIT
MoayabHUIA KOHTPOJIb 0...55 1 0...55
BuxoHaHHS Ta 3aXHCT 0...20 1 0...20
PI'P
Ycboro 3a cemecTp 0...100

bineT A5 icnUTy CKIAgaeTbes 3 JBOX TECOPETHMYHUX MHUTAHb Ta JABOX MPAKTUYHUX
3aBlaHb. MakcuMallbHA KIJIbKICTh OalliB 3a oJiHe TeopeTruuHe nuTaHHs — 20. MakcumanbHa
KUIBKICTh OaJTiB 32 OJiHEe TTpakTHU4He 3aBaaHHs — 30.

12.2. SIxicHi kpuTepii OIIHIOBAHHS

HeoOxiguuii 006csr 3HaHb I OJep KaHHS TO3UTUBHOI OIIHKU:
- cucremu Hopm sboTHOT mpuaatHocTi moBiTpsauX cyneH ([1C), mo npuitHsTi Ha Ykpaini
Ta CBITOBIW MPAKTUIL;
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-30BHINTHI HaBaHTaxxeHHs Ha [1C Ta MeToau X po3paxyHKIB,;

- METOAM PO3paxyHKIB MOBITPSHUX, MACOBMX HABAaHTA)KEHb HA arperaTd JiTaka Ta
BEPTOJILOTY B €KCILTyaTallli;

- KpUTEPii MIIIHOCTI €JIEMEHTIB KOHCTPYKIIIH;

- MCTOJHM PO3pPaxyHKIB HAIpPYXEHO - Je(POPMOBAHOTO CTaHY 1 BU3HAYCHHS MIITHOCTI
KOHCTPYKIIIT TPU PO3PAXyHKOBHUX AISX 3T1HO 3 PI3HUMHU PO3PAXYHKOBUMH BUIIAIKAMU;

- BUJIM BUNIPOOYBaHb MIITHOCT1 aBlalliiHUX KOHCTPYKIIIH.

HeoOxiguuii 06csar BMiHb JI OJIepKaHHS MMO3UTUBHOI OIIHKU:

-BUKOHYBaTH pO3paxyHKH IIepEeBaHTaXEHb MPH MaHEBpPlI 1 TMOJBOTI JiiTaka Yy
TypOyJI€HTHOMY TIOBITPI;

-BUKOHYBaTH PO3PaxXyHKH HaBaHTa)KEHb Ha OCHOBHI arperaTu JIiTaka,

-BUKOHYBATHU MIPOEKTYBAJILHUMN 1 MEPEBIPOYHUI PO3PAXyHKH KpHJIa 1 I1aci JIiTaka,
-BU3HAYATH MIIHICTh TUIIOBUX EJIEMCHTIB aBlallliHUX KOHCTPYKIIH.

12.3 Kpurepii oniHoBaHHS pOOOTH CTYACHTA IPOTATOM CEMECTPY

3anoBitbHO (60...74). [TokazaTi MiHIMYM 3HaHB Ta YMiHb. 3aXUCTUTH BCl IHIAMBITyalbHI
3aBJAHHS Ta 3[aTH TECTyBaHHS. 3HATH cucTeMu HopM JTbOTHOT IPUAATHOCTI MOBITPSTHUX
cynen (I1C), mo npuiinaTi Ha YKpaiHi Ta CBITOBiM IMPAaKTHUIlI;30BHIIIHI HABAHTA)KEHHS Ha
I1C Ta MeToAMIX pO3paxyHKiB;METOIU PO3PAXyHKIBIOBITPSIHUX, MACOBHX HABaHTA)KCHB Ha
arperati JiiTaka Ta BEPTOJbOTY B €KCIUTyaTallli; KpuTepii MIIHOCTI €JIEMEHTIB
KOHCTPYKI[iIH; METOAM PO3PaxXyHKIB HANpyX eHO- e(OopMOBAaHOTO CTaHy 1 BU3HAUYCHHS
MIIIHOCT1 KOHCTPYKIII HPH PO3PAXyHKOBUX MiSIX 3TITHO 3 PI3HUMH PO3PaXyHKOBUMU
BUIQ/IKAMH; BUJIM BUIIPOOYBaHb MIITHOCTI aBlalliIMHUX KOHCTPYKIIA. YMITH BUKOHYBATH
PO3paxyHKH TEpeBaHTAXXEHb MPU MAHEBPI 1 MOJIBOTI JliTaka y TypOyJIEHTHOMY MOBITPI,
BUKOHYBAaTH PO3PaxXyHKH HABAaHTAXEHb HA OCHOBHI arperatu JTaka,BUKOHYBAaTH
IPOEKTYBAJIILHUM 1 MEPEBIPOYHHI PO3PAXyHKU KPHJIA 1 MIACi JIiTaka; BU3HAYATH MIIHICTh
TUMOBHUX €JIEMEHTIB aBilallliHUX KOHCTPYKIIi.

Hobpe (75...89). Tsepmo 3HaTH MIHIMYM, 3aXMCTHTH BCi 1HIMBiAyajabHI 3aBIaHH,
BukoHaTu Bci KP, 31aTt TecTyBaHHS Ta mo3a ayIUTOPHY caMOCTiiHy poOoTy. [lokazatu
BMIHHSI BUKOHYBAaTH Ta 3aXMILATH BC1 J1a0OpaTOpHi poOOTH B 00OYMOBJIEHUN BUKJIaJayeM
CTPOK 3 OOIpDYHTYBaHHSIM pIlIE€Hb Ta 3aXOJiB, SKI 3alpolOHOBAaHO Yy poOOTax.
Po3B’s13yBatu 3amayl OpUKIAAHOrO XapakTepy IO pPO3paxyHKY MIIHOCTI JIITaKkiB Ta
BEPTOJITIB.

Bigminno (90...100). 3gatu BCi KOHTPOJIbHI TOYKH 3 OILIHKOO «BIAMIHHOY». JIOCKOHAIBHO
3HaTH BCl TEMH Ta yMITH 3acTOCOBYBaTu iX. [IOBHO 3HaTHM OCHOBHHMI Ta JOJAaTKOBUM
Marepianu. OpieHTYyBaTHCS y MAPYYHUKAX Ta MOCIOHUKAX.

Posmonin 6aniB, Siki OTPUMYIOTH CTYICHTH 32 BUKOHAHHS KYPCOBOTO MPOEKTY

[TosicHrOBaNIBHA InroctpatuBHa 3axuct Cyma
3aMmmcKa JacTHHA poboTHn
1o 70 10 10 10 20 100
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Ikana oniHroBaHHA: 0aJbHA | TPaAUIiiiHA

Cywma OaniB Orinka 3a Tpa UL HOO MIKAJIO0
[cnuT, nudepeHuiioBaHuii 3amK 3aiik
90 -100 Bigmiazo
75 -89 Jlobpe 3apaxoBaHO
60 -74 3aJ1I0BUILHO
0-59 HesanoBiapsHO He 3apaxoBano
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. PexoMeHI0BaHa JiiTeparypa 14. Recommended references
ba3oBa JitepaTypa: Principal references:
1. Megson,T.H.G. “Aircraft structures” [Text]. 3™ed., 2003.-610p.

2. CtpurynoB B.M.”Pacuer camoneTa Ha mpodyHocTh”, M., MammuocTtpoenue, 1984r.
3. Kau C.H., CepmiioB U.A. “Pacuer camoneTa Ha IpOYHOCTH», M., MalllmHOCTpOCHHE,

1966r.
4. MuxeeB P.A. « IIpounocts BepToneros», M., Mammnoctpoenue, 1984r.
JlonmoMmizkHaJiTepaTypa: Complementary references:

1. CHUN-YUNG NIU “Airframe structural design” [Text]. 2" ed., 1989.-607p.
2. 3aiineB B.H., Pygakos B.JI. «KoHcTpyknus u npoyHocThcamosieToB», K., Buia
mkosa, 1978r.
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3. I'ynkos AN, Jlemakos I1.C. «BHemHueHarpy3ku 51
IPOYHOCThJIeTaTeIbHBIXaMnapaToB», M., Mamunoctpoenue, 1968r.
4. Omunokos FO.I'. «PacueTcamonera Ha mpouHOCTE», M., MammnocTpoente, 1973r.

15. Indopmaniiini pecypcu 15. Informational references

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