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Bignosigao no posnity X crarti 62 3akony Ykpainu «lIpo Bumry ocsity» (Ne 1556-VII
Big 01.07.2014 p.), BUOIpKOBI AMCUMIUIIHM — JUCHMILUIIHA BUIBHOTO BHOOpY CTYACHTIB IS
MIEBHOTO pIBHS BUIIOi OCBITH, CHOpPSMOBaHI Ha 3a0€3MEUYCHHS 3arajlbHUX Ta CICIIaTbHUX
(paxoBUX) KOMITETEHITI 32 CIICHIATBHICTIO.
OO6csar BUOIpKOBUX HaBYAIBHUX JUCHUIUIIH CTAHOBUTh HE MeHIne 25% Bim 3arambHOT
kinbkocTi kKpenutie EKTC, nependadeHux i JaHOTO PiBHS OCBITH.
3MicT KOHKpETHOI BHOIPKOBOT HAaBYAJIbHOI JTUCIMIUIIHK BH3HA4ae€ ii cmiadyc — poboya
mporpama HaB4aJIbHOI IUCIUILTIHH.
BubipkoBi HaBYAIBHI IUCIUTUTIHA HAJAIOTh MOXKJIMBICTB 3100yBavy:
e 1o0yayBaTH IHIUBIAYaJIbHY TPAEKTOPIEIO HABYAHHS,
e 03HAMOMUTHCS 3 CydaCHHM PIBHEM HAYKOBUX JOCITI/DKEHb y BIAMOBIAHIN ramys3i
3HaHb;
e nornubutu mnpodeciiiHy MIArOTOBKY B Meax oOpaHOi cheniaabHOCTI Ta
OCBITHBOI IPOTPaMHu;
e 37100yTH 10JaTKOBI pe3yJIbTaTH HaBYaHHS.
Karanor MicTUTh aHOTOBaHWI TNepeNiK MUCHUIUIIH, SKI NMPOIOHYIOThCS A OOpaHHS
3100yBayaM TpeThoro (HaykoBoro) piBHs BO HaBuanbHOro 1any Ha 3 14 cemecTpu.
3no0yBaui | kypcy obOuparots mucturuiiag Ha Il kypc (3moOyBau mae oOpatu 2
JUCLMILIIH 3arajgbHo0 KulbKicTio 10 kpenutiB €KTC);
[Iponieaypa BuOOpY HaBuampHuX auctuiniiH 3 ®-Kartamory 3mo0yBadamu TpeThOTO
(ocBiTHRO-HaykoBOoT0) PBO peanizyerbcs uepe3 cheriainizoBaHy i1HGOpPMaLIdHYy CHCTEMY
yHiBepcutery my.kpi.ua.

Jl1st 1bOTO HEOOX1THO 3pOOUTH HACTYITHE:

3apeecTpyBatuch Ha caitTi https://my.kpi.ua/

VY menwo «IIpodiney => «IIpus'sizka TaHUX» 3HAUTH CBOE MPI3BUIIE, BBECTH CBOIO JaTy
HapO/DKEHHs 1 TpUB's3aTH (30eperty) aani. Bu otpumaere goctyn mo kabiHery 3100yBava i 10
BHOOPY AuCIUIUTIH. J{ami HeoOX1HO 3IMCHUTH TEXHIYHO BUOIP TACIIUTLIIH.

VY pa3i HeMOXJIMBOCTI cChOPMYBATH HABUAJILHY TPYNY Ui BUBYCHHS MMEBHOI TUCIMIUTIHA
HOPMaTUBHOI YHMCEIBHOCTI 3700yBayaM HAJIA€ThCS MOJKJIUBICTH 3IMCHUTH TOBTOPHHUMA BHUOIp,
MIPUETHABIIUCH JI0 BXKE C(HOPMOBAHUX HABUAIBHUX TPYIT (Ipyra XBUJIs BUOIPKOBOCTI). 3100yBay
BO, sikmii 3HeXTyBaB CBOIM NMpaBOM BHOOPY, MOXE OyTH 3amucCaHWil Ha BUBYEHHS HABYAJIBHUX
JTUCIUILIIH, oOpaHuX 3aBilyBauyeM BHITYCKOBOI Kadeapw ajis ONTHUMi3allii HaBYaJIbHUX TPYIl 1
MTOTOKIB.

3MiHa OOpaHMX IUCIMILIIH MOXIIUBA 33 MICSIb 10 TOYAaTKy CEMECTPY, B SIKOMY BOHHU
BHUKJIQIAlOThCA. J[s 3A1iCHEHHS 3MIHM OOpaHWX IUCHUIUIIH ITICIsS 3aBEepIICHHS MPOLEIypH
00paHHs 3100yBady HEOOX1THO 3BEPHYTHUCS J0 BIAMOBIIAIBHOTO 13 MTUCHMOBOIO 3asBOI0, B SIKIH
BKa3aTH OOIPYHTOBAHI IPUYMHH 3MIHHU.

Po3po6HuKu:

- Bukianadi kadeapu KI HH IAT: [Tucapeus A.B., Tkauenko C.C., SABopcekuit FO.B., TitoB
I'.B., Hpauyk O.0., Apxunos O.I'., KoBanenko O.B., Konunos C.B., Yopnuii O.C.,
I'pumanosa [.A., betina O.10., AceeB M.A.;

- BUKJIajadyi 3 iHmuUX kadeap yHisepcutety: Camtok O.10., 30 OMO; Jlynka O.1., DMTO
HH IM3.
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3 cemecTp

MaTteMaTH4YHe MO/JeTIOBAHHS JMHAMIKH NPYKHUX KOHCTPYKUii JIA B yMOBax cTalioHapHOIro

pyxy

Kadenpa, sxa 3abe3neuye BUKIaJaHHS

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUil)

Kypc, cemectp

2 Kypc, OCiHHI cemecTp

OOcsT MUCIMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOT Ta CAaMOCTIHHOT poOOTH

5 kpemutiB €KTC (150 rommn), 60 roguHM ayauTOPHOT
po6otu, 90 roauH camocTiiiHOT podoTH

MoBa BuUKIIa1aHHSA

VYkpaiHcbka

Bumorwu 110 mo4yaTky BUBUCHHS
JIIUCLUIUTIHU

YcminHe omaHyBaHHS UCHMIUIIH MaricTepcbKOro piBHA 31
CIIEIIaJIbHOCTI

[Ilo 6yne BUBUATHUCS

Meroan BU3HAUEHHS BIAaCHUX (OPM M YACTOT MPYKHUX
KOHCTpYKIIii JIA B yMOBax cTanioHapHOTO OOTIKaHHS.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

[IpoGnema 3abe3nedeHHs] JUHAMIYHOT MIIHOCTI KOHCTPYKI[1H
JIA Ge3nocepeHbO TOB'sI3aHA 13 BUHUKHEHHSM aBTOKOJIMBAHb
30BHIIIHIX eneMeHTIB JIA, mo oOTHKalTbCid MOBITPSIHUM
IOTOKOM y TMpoIleci BUKOHAHHS MOJbOTY. BupimieHHs i€l
npoOJeMu TMOB'A3aHO 3 PO3POOKOIO 3aXOMIB, IO J03BOJISIOTH
YHUKHYTH pPE30HAaHCHUX SIBUII B €IIEMEHTAaX KOHCTPYKIIi B
IIBOMY J1iarma30H1 MIBUKOCTEN TTOJIBOTY.

Yomy MOKHA HABUUTHUCS

B pe3ynbrari BUBYEHHS AMCHMILIIHM 3700yBadi OTPUMAIOTh
3HAHHS Ta BMIHHS, HEOOX1AH1 I pO3pOOKH Ta yIOCKOHAJICHHS
METOJIB BH3HAYCHHS BIACHUX (OPM H YACTOT MPYKHHX
KOHCTpyKUii JIA B yMOBax cTalioHapHOTO OOTIKaHHS, a TAKOXK
METOMIB TMPOEKTYBaHHS KOHCTPYKIIIM, IO JO03BOJISIOTH
YHUKHYTH PE30HAHCHUX SIBUI B €JIEeMEHTaX KOHCTPYKIIi B
IbOMY Jlialta30H1 MIBHUIKOCTEH MOJBOTY. TaKoXX B pe3ynbTaTi
BUBYCHHS JaHOI JUCITUTUIIHYU 3100yBadi OTPUMAIOTh BiJIOMOCTI,
npo metoau 1 3acobu IT, saxi 3abe3medyroTh OTpUMaHHS, B
MeXaX CHUCTEeMHM aBTOMAaTH30BaHOTO MPOEKTYBAHHS, BUXIIHUX
JTAaHUX, HEOOXITHUX i1 TOOyJI0BHM MaTeMaTHYHUX Mojelei
IPYKHUX KOHCTPYKITiH.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHAMH

BuBueHHS JaHOT AUCIUILTIHYU J]a€ MOXIJIUBICTh OpaTH y4acTh B
MPOCKTYBaHHI KOHCTPYKIIA pI3HUX THUMIB NOBITpsHUX JIA, a
came: JOCHTIDKCHHS 3MIHM TPYXHHUX Xapakrtepuctuk JIA B
npoiieci X MpOeKTyBaHHS Ta BUPOOJICHHS PEKOMEHJAIliH, sKi
JIO3BOJISIIOTh YHUKHYTH PE30HAHCHHX SIBUII B KOHCTPYKIIISIX B
yChOMY JIialia30Hi MOJIbOTHUX IIBUAKOCTEH.

[ndopmarriitne 3a6e3neueHHs Cunabyc (poOoua HaBuajbHa HporpamMa  JTUCIUILIIHK),
IUCLUIUTIHA HaBYAJILHUH ITOCIOHUK.
Buj cemecTpoBOro KOHTPOJIIO Ex3amen




Metoam aHaji3y npy>Ho-1eGpopMOBaHOI0 CTAHY KOHCTPYKILii JIA B yMoBax cTeHA0BHX

BUNIPOOYBaHb

Kadenpa, sixa 3ab6e3neuye BUKIagaHHSI

ABgia- Ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUil)

Kypc, cemectp

2 Kypc, OCiHHI cemecTp

OOcsT TUCIMITIIHU Ta PO3MOALT TOAUH
ayJIMTOPHOT Ta CAaMOCTIHHOT poOOTH

5 kpemuriB €KTC (150 rommn), 60 romuHM ayauTOpHOT
pobotu, 90 roauH camocTiiHOT poOoTH

MoBa BuUKIIa1aHHA

YKpaiHCcbKa

Bumorwu 110 mo4yatky BUBYCHHS
JIIUCLUIUTIHU

YcminHe omaHyBaHHS JUCHMIUIIH MaricTepchbKoro piBHS 31
CIIEIaJIbHOCTI

o Oyme BUBUATHCS

Meroqu 1 3aco0M JOCHiDKEHHS BednduH Aedopmartiii
KOHCTpyKLiH JIA mpu iMiTaniiHOMy HaBaHTa)XEHH1 B YMOBax
CTEH/IOBUX JIOCHII/DKEHb, @ TaKOXX BHM3HAUYEHHS pO3NOALTY
Halpy>K€Hb KOHCTPYKIIIM, IO TIOB'I3aHI 3 3a3HAYCHUMU
nedopmarisimu.

Yomy 1ie 1ikaBo/Tpeda BUBUATH

[IpoBeneHHs CTEHAOBUX NOCHIKEHb NPYKHO-IE(POPMOBAHOTO
CTaHy KOHCTPYKLiNH JIA € BaXJIMBOIO YaCTUHOIO MpPOIECY
IIPOEKTYBaHHs, 0COOJIMBO, KOJIU HAETHCS MPO JITaJbHI anapaTu
BEJIMKUX PO3MIpPIB, SIKI XapaKTepPU3YIOThCSI BUCOKOIO BAPTICTIO,
sKa He J1a€ MOXJIMBOCTI MOYMHATH JIbOTHI BUMPOOYBaHHS, MIPU
HEBU3HAUEHOCTI  peaJlbHUX  HampykeHb  0e3  BIUIMBY
MacIITaOHUX e(EeKTIB.

Yomy MOKHA HABUUTHUCS

B pe3ynbrari BUBYEHHS AMCUMILUIIHM 3700yBadi OTPUMAIOTh
3HaHHs, HEOOXITH1 JUIsi pO3pOOKH Ta BIOCKOHAJICHHS METO/IIB
MPOBEACHHS CTCHIOBHX BHUIPOOyBaHb Ta aHAI3y ix
pe3yibTaTiB, po3poOKku 1abopaTopHOTO OOJaAHAHHS, 30KpeMa
CUCTEM HaBaHTaXXCHHS Ta 3aKPIIUIEHHS KOHCTpYKUIHA. Takox B
pe3yiapTaTi  BUBUEHHA  JAHO1  JUCHUIUIIHK  3100yBadi
OTPUMAIOTh BIIOMOCTI, mpo MeTtoau 1 3acobm IT, sxi
3a0e31evyIoTh OTpUMaHHH, B Mexax CUCTEMHU
ABTOMAaTH30BAaHOTO  MPOEKTYBaHHS,  BHUXIAHMX  JaHHX,
HEOOXITHUX JUIsi pO3pOOKM CXeM HaBaHTKEHHS Ta
3aKPIMICHHS] KOHCTPYKITIH.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHSAMH

BuBYeHHS 1aHOT MUCIMILUTIHK Ja€ MOXKIIUBICTh OpaTh y4acTh B
MpoIieci MPOCKTYBaHHS KOHCTPYKIIIM JIITaJIbHUX arapariB, 110
XapaKTePU3YIOThCS BEIMKUMH PO3MIpaMU i, IOB'SI3aHOI0 3
HUMH CKJIAJIHICTIO KOHCTpPYKIIii. Takoxk 3100yBadi OTpUMAarOTh
0a30Bi 3HaHHS B ramy3i NoOynoBU iHPOPMAIIHUX CHUCTEM
HiATPUMKH CTEHIIOBHX JOCITIIKCHD HaIPYyKEHO-
neGopMOBAaHOTO CTaHy KOHCTPYKIIH CKIQJHUX TEXHIYHUX
00'€KTIB.

[adopmarniitne 3a6e3meueHHs
JIUCLUIUTIHA

Cunabyc (poOoua HaBuajbHa MporpamMa JTUCIUILIIHK),
HaBYAJIbHUN MOCIOHUK.

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen




Mathematical modelling of propeller vibration noise using active control

Department that provides teaching

Aviation and Rocket Engineering ER IAT

Level of higher education

Third (scientific)

Course, semester

2nd year, autumn semester

Scope of discipline and distribution of
hours of classroom and independent
work

5 ECTS credits (150 hours), 60 hours of classroom work, 90
hours of independent work

Language of instruction

English

Requirements for starting the study of
the discipline

Successful mastery of master's level disciplines in the specialty

What will be studied

Methods and means of mathematical analysis of the dynamics
of helicopter and tiltrotor propellers in conditions of horizontal
flight and transient regimes.

Why is it interesting/needs to study

The problem of ensuring the dynamics of helicopter and
tiltrotor propellers is relevant because, due to their significant
mass, they are characterized by significantly reduced values of
resonant oscillation frequencies, as well as the complexity of
the design.

What you can learn

As a result of studying the discipline, applicants will receive
the knowledge necessary to build mathematical models of
elastic propeller structures with different degrees of freedom of
blades, as well as modeling the dynamics of the specified
propellers at different angles of attack of the flow.

How to use the acquired knowledge
and skills

Studying this discipline provides an opportunity to participate
in the design of helicopters and tiltrotor aircraft. In particular,
the acquired knowledge provides an opportunity to develop
recommendations for optimizing propeller designs and stiffness
parameters of their elements.

Information support for the discipline

Syllabus (working curriculum of the discipline), textbook

Type of semester control

Exam




Metoau po3paxyHKy aepoAMHAMIYHUX HABAHTAKEHb HA NMOBePXHIO JIA Ha migcTaBi CTATHCTHYHUX
AOCJiZKeHb Ta pe3yJbTaTiB TPYOHUX BUNIPOOYBaHb

Kadenpa, sixa 3ab6e3neuye BUKIagaHHSI

Kocwmiunoi imkenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUit)

Kypc, cemectp

2 Kypc, OCiHHIl cemecTp

OOcsT TUCIMITIIHN Ta PO3MOIUT TOAUH
ayJIMTOPHOT Ta CAaMOCTIHHOT poOOTH

5 kpemuriB €KTC (150 rommn), 60 roguHM ayauTOpHOT
po6otu, 90 roauH camocTiiiHOT poOoTH

MoBa BuUKIIa1aHHA

YKkpaiHCbKa

Bumorwu 110 mo4yatky BUBYCHHS
JIIUCLUIUTIHU

YcminHe onaHyBaHHS JUCHUIUTIH MariCTepChbKOro piBHA 3i
CIIELIaJIbHOCTI

o Oyme BUBUATHCS

Bynyte posrnsHyri Meromu  37ilicHeHHS 0OpoOkuM  Ta
IPOBEJCHHS aHaNI3y AAHUX 3a pe3yJabTaTaMH K TEOPETUUYHHX,
TaK 1 MPaKTUYHUX JTOCHKEeHb. OIIHIOBaHHS aJeKBATHOCTI
MaTEeMaTHYHUX MOJeNel pealbHUM TEXHIYHUM 00’ €KTaM.

Yomy 1ie 1ikaBo/Tpeda BUBUATH

OO6pobka Ta  aHami3  pe3yibTaTiB  TEOPETUUYHHX  Ta
eKCIIEPUMEHTAJIbHUX JOCIIKEHb € OCHOBOIO ISl MOOYJIOBHU
MaTeMaTUYHUX Ta EKCIEPUMEHTAIBHUX MOJENIeH MOBITPSIHUX
Tevi mobnusy nosepxHi JIA.

Yomy MOKHA HABUUTHUCS

Meroau aHamizy pe3ynbTaTiB eKCIEPUMEHTATHHUX
OCIIIKEHb.

TexHouorisg MPOBEACHHS €KCIIEPUMEHTAIbHIUX BUIIPOOYBaHb
JIA nns pi3HMX MTOJTBOTHHUX BHITAJIKIB.

Metoau IT 0OMiHY JaHUMHU B MEKaX CUCTEM
ABTOMAaTHU30BaHOTO MPOEKTYBAHHS.

Bwmiti oOupatu MeToAM OIIHKK 1 aHaji3y B 3aJeKHOCTI Bif
BHJTY TOCIIDKCHHSI.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMHU
3HAHHSMH 1 YMIHHAMH

BuBYeHHS 1aHOT TUCIUIUIIHK A€ MOXJIMBICTh OpaTH y4acTh Y
MPOCKTYBaHHI KOHCTPYKIIHA pI3HUX THUMIB TOBITpsHUX JIA, a
caMme: BU3HAYCHHS PO3IOAUTY HaBaHTKEHb B KOHCTPYKIIIT JUIst
BUKOHAHHS aHaii3y 1 NpyXHO-AehOPMOBAHOTO CTaHY B
IPOIIECi aBTOMATH30BAHOTO MTPOEKTYBaHHSI.

[Hdopmartiitne 3a0e3meyeHHS
JIUCLUILTIHA

Cunabyc (poGoya HaBYaJlibHa TMporpamMa JUCHMIUIIHK),
KOHCIHEKT JIEKITH.

BI/II[ CCMCCTPOBOI'O KOHTPOJIIO

Ex3amen




MopaenoBaHHs BILIMBY iHTep(epeHitii ejiemeHTiB JIA Ha po3moain aepoauHAMIYHUX

HaAaBaAHTa>KCHb

Kadenpa, sixa 3abe3neuye BUKIaJaHHS

Kocwmiunoi imxenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HayKoBUil)

Kypc, cemectp

2 Kypc, OCiHHIN cemecTp

OOcsT TUCIMITIIHU Ta PO3MOALT TOAUH
ayJIMTOPHOI Ta CAaMOCTIHHOT poOOTH

5 kpemuriB €KTC (150 rommn), 60 romuHM ayauTOpHOT
po6otu, 90 roauH camocTiiiHOT poOoTH

MoBa BuUKIIa1aHHSA

YKkpaiHCbKa

Bumoru 110 movyatky BUBYCHHS
JIIUCLUIUTIHU

VYcminHe omnmaHyBaHHS TUCHMILIIH MAaricTepchbKoro piBHSA 31
CIIELIaJIbHOCTI

o Oyme BUBUATHCS

Oco0aMBOCTI 3aCTOCYBaHHS YHCIOBUX METOMIIB OOYHCIIOBAHOT
aepoJMHaMIKK Il BU3HAYEHHS BIUIMBY IHTepdepeHIii Ha
pO3MOAUT  aepOAWHAMIYHUX HABAHTAXKEHb 10  TOBEPXHI
arperaris cydacHoro JIA.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

Hucuumiina ¢opmye y gokropiB  ¢uiocodii  Taki

31aTHOCTI:

e BHOOPY METOy MAaTEMAaTHYHOTO MO/ICITFOBAaHHS
00TIKaHHS MMOBEPXHI JIITAIBHOIO anapary Jyist
JOCITIJKEHHS 3MIH aepOIMHAMIYHOTO HaBaHTAKCHHS
31 HassBHOCTI iHTep(depeHIlii;

e po3po0Ka aIrOPUTMIB BUKOPHCTAHHS CTBOPEHUX
PO3paxyHKOBUX MOJIEJICH MOBEPXHI arperarTiB
JITATBHOTO amapary JJis TOCTIKEHHS 3a71a4
iHTepdepeHri;

e aHai3 pe3yJbTaTiB MATEMAaTUIHOTO MOJICITIOBAHHS
pO3paxyHKOBO1 MoJiei, popMyBaHHS PEKOMEH 1ALl
10 JTI0 p0OOYOTO MPOEKTYBAHHS KOHCTPYKIIii.

Yomy MOKHA HABUUTHUCS

¢ MaTEeMaTUYHUX OCHOB B)KMBAaHUX METOJIB OOYHCIIOBAHOI
aepOIMHAMIKH ;

® METOJIB ONKCY CTPYKTYP PO3paXyHKOBHX MOJENEH Ta iX
BJIACTUBOCTEH 3aC00aMM Cy4acCHUX MOB ITPOTpaMyBaHHS;

® METOJIB CTBOPEHHS AITOPUTMIB iHTEerpamii
PO3paxyHKOBHX MOJIEJICH Ta MPOIECiB MPOCKTYBaHHS;

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHSAMH

e BH3HAYATH PO3B’s3aHi 1 POPMYITIOBATH HEPO3B’A3aH1
3a/1a4i 3 JOCIIHKYyBaHOT MPOOIEeMH UM 3a/1a4i;

e (GopMyITIOBaTH METY JOCII/DKEHHS Ta 3a]1adi, sIKi
HaJICKUTh PO3B’SA3aTH IS 11 JOCATHEHHS;

o BUKOHYBAaTH 0araroKpuTepiaibHy ONTUMI3AIIiIO;

e BHpINIYBATH 33/1a4y OJHOBUMIPHOT ONTUMI3aMii 3
ypaxyBaHHSAM CIELIaIbHUX BUMOT 1 0COOIUBOCTEM
MPOLECy MPOEKTYBaHHS MEXaHIYHUX CHCTEM;

e  BHpINIYBaTH 3a7auy 0araTOBUMIpHOI ONTUMI3AIlii 3
0OMEXEHHSIMU 3 ypaxXyBaHHIM CHelialbHIX BUMOT 1
0COOIMBOCTEH Mpoliecy MPOEKTYBAHHS MEXaHIYHUX
CHUCTEM;

®  3aCTOCOBYBAaTH YMCJIOBI METOAM aHANIZY Ui
JOCTIKEHHSI MEXaHIYHUX CUCTEM 13 BUKOPHCTAHHSAM
3ac00iB Cy4acHUX 1H(pOPMAIIIfTHUX TeXHOJIOT1H;

e po3po0Ka aNrOPUTMIB BUKOPUCTAHHS PO3PAXYHKOBUX
MoJiesiell IOBEPXHi arperariB IUlaHepy JiTaka, aHasi3
pe3yabTaTiB YUCIOBOTO MOACTIOBAHHS Ta
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BUKOPUCTAHHSA iX B MPOIIECi aHATI3y aepOAUHAMIYHUX
XapaKTePUCTHK JIITAILHUX araparis.

Indopmarniitne 3a6e3neueHHs
JUCIUTLTIHA

Cunabyc (pobOoda HaBuUaibHa MporpamMa JTUCIUILTIHH),
KOHCIIEKT JICKIIIH.

Bun ceMecTpoBOro KOHTPOJIIO

Ex3zamen




O0po0ka Ta aHaJ1i3 pe3yJIbTaTiB TEOPETHYHHUX TA eKCIIEPMMEHTAJIbHHUX A0CTIKeHb

Kadenpa, sixa 3abe3neuye BUKIaJaHHS

Kocwmiunoi imxenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HayKoBUii)

Kypc, cemectp

2 Kypc, OCiHHIN cemecTp

OOcsr TUCHMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOI Ta CAaMOCTIHHOT poOOTH

5 xpequrie EKTC (150 rogun), 60 roguan ayauTopHoi podoTH,
90 rosmH caMOCTIiHOT poOOTH

MoBa BuUKIIa1aHHSA

YKkpaiHCcbKa

Bumorwu 110 movatky BUBYCHHS
JIIUCLUIUTIHU

VYcminHe omaHyBaHHS JMCHUIUIIH MAaricTepchbKOro piBHS  3i
CIIELIaJIbHOCTI

o Oyme BUBUATHCS

Bynytb po3rasHyTi MeTou 3iiCHEHHST 0OpOOKHU Ta MPOBEICHHS
aHai3y JaHWX 3a pe3ylbTaTaMH SK TEOPETHYHUX, TaK 1
NPAKTHYHUX  JOCIIKCHb. OniHroBaHHS aJICKBaTHOCTI
MaTEeMaTHYHUX MOJeJNel pealbHUM TEXHIYHUM 00’ €KTaM.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

O6pobka Ta  aHami3  pe3yjibTaTiB  TEOPETUYHHX  Ta
eKCTICpUMEHTAIbHUX  JIOCHIDKEHh €  BAXKJIMBHUM  €TarioM
Mi3HABAJIbHOT TISITBHOCTI.

Yomy MOKHA HABUUTHUCS

e 3HaHHA METOJIB 0OPOOKHU JOCTIKEHbD;

e 3HaHHS OpOIEypy IPOBEJICHHS aHaJi3y pe3y/bTaTiB
JIOCIIIDKEHB;

e BwmiHHS OpieHTYBaTUCS y METO/1aX 0OpOOKH Ta aHATI3y
Pe3yNbTaTIB TEOPETUYHUX Ta EKCIIEPUMEHTAIBHUX JOCIIIKEHb;
Bwmitu oGupaty MeToIM OIIHKY 1 aHAITI3Y 3 3aJIeKHOCTI BiJl BULY
JOCHIIKEHHS.

SIK MO’KHa KOpHCTYBaTHCSI HAOYTUMU
3HAHHSMH 1 YMIHHIMH

EdextuBHo 3naiiicHioBaTH O0OpoOKy 1 aHami3 pe3yJabTaTiB
TEOPETUIHHX Ta EKCIICPUMEHTATBHUX JIOCITIKEHb.

31aTHICTh KOPUCTYBATHCS 3ac00aMH BUMIPIOBAIBHOI TEXHIKH,
METPOJIOTIYHUMH aCHeKTaMH TPH JOCIIDKEHHI aBialliiHoi Ta
PaKETHO-KOCMIYHOT TEXHIKHM 3 METOI0 BHUIPOOYBaHb, TECTyBaHb
JUTs cepTudikaiiii Ta ONiHIOBaHHS JHOTHOT MPUAATHOCTI.

[HdopmartiitHe 3a0e3meueHHS
IUCIUILTIHA

Cunabyc (poOoya HaBUagbHA TIPOrpaMa TUCIUTIIIIHHT), KOHCTIEKT
JIEKILIIA.

BI/II[ CCMCCTPOBOT'O KOHTPOJIIO

Ex3amen
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ExcniyaraniiiHa gerpajaauisi MeTadliB i cljiaBiB

Kadenpa, sxa 3abe3neuye BUKIaJaHHS

Kocwmiunoi imxenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUil)

Kypc, cemectp

2 Kypc, OCIHHIN cemMecTp

OOcsT TUCHMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOT Ta CAaMOCTIHHOT poOOTH

5 xpeaurieB €EKTC (150 ronun), 60 roguHu ayIuTOPHOT
po6otu, 90 roauH camocTiiHOT poOoTH

MoBa BuUKIIa1aHHSA

YKpaiHCbKa

Bumoru 110 movyatky BUBYCHHS
JIIUCLUIUTIHU

YcminHe onaHyBaHHS JUCHUIUTIH MariCTepChbKOTo PiBHS
31 cCeniasIbHOCTI

o Oyme BUBUATHCS

Bynyts nmocnmimkyBaTucss HaOLTBII XapakTepHI MPOLECH
NOB’s13aHI 31 3MIHOIO CTPYKTYpH METaliB 1 CIUIaBiB
IPOTATOM TPUBAJOi EKCIUlyaTalii B yMOBax IUKJIIYHUX
HaBaHTa)keHb. HacligkoM 4oro 3MIiHIOIOTHCA MEXaHIYHI 1
€JIEKTPOXIMIYHI XapaKTEpUCTUKU METAJIB IO TPUBAJIM
eKcIuTyaTanii. 3ajada mojsrae y BU3Ha4deH1 HaNOLUIbII
YYTJIUBUX CEpeJl HUX 1 BCTAHOBIICHHIO 3B SI3KUX MDK
HUMIL.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

OtpumaHi 3HaHHS JO3BOJISIOTH PO3LIMPUTH 3HAHHA B
00racTi MaTepiajJo3HaBCTBA 1 CYMDKHUX auciumiiH.Hosi
KOMIIETEHIII1 JI03BOJISATH MOJIOJAOMY HAYKOBIFO OLIBII
rPaMOTHO 1 0€3MeYHO eKCIUTyaTyBaTH CKJIaJH1 TeXHIYH1
CHCTEMHU, IO eKCIUTYaTYIOThCS TPU 3HAYHUX MEXaHIYHHX
HABaHTAXCHHSAX B arPECHBHOMY CEpEIOBHIIII.

Yomy MOKHA HABUUTHUCS

MeroguaHOMy — TIIXOIY 0 CKJIQJHUX MUTaHb
OIIHIOBaHHS  MOTOYHOTO  CTaHy  MeTainy,  WIO
eKCIUTyaTyBaBCsS B yMOBaxX TPHUBAIOI Mii MEXaHIYHUX
HABaHTAXCHb 1 arPECUBHOTO CEPEOBHUIIIA.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMHU
3HAHHSIMH 1 yMIHHIMHA

HalyTi 3HaHHs 1 yMiHHS JO3BOJISATH MiABUIIATH OE3MEKy
eKCIuTyaTallii, O3BOJIATh OUIBII TOYHO OIlIHIOBATH
3QJIMITKOBUI Pecypc Micis TPUBAJIOTO 4acy 30epiraHHs
abo ekcruryaramii. KoMIuiekcHe OIIHIOBaHHSI arperariB
CTPYKTYPHUMHU 3MIHAMH METally, 3MIHOI0 MEXaHIYHHX
XapaKTEePUCTHK, TEHICHI[IH 3MIH  EJIEKTPOXIMIYHUX
XapaKTePUCTHUK JIO3BOJIIE OUIBII TOYHO MPOTHO3YBATH
3aJIMITKOBUI pecypc

[Hdopmartiitne 3a0e3eyeHHS
IUCLUILTIHA

Cunabyc (pobova HaBYaibHa IporpamMa JIUCHUILIIHH),
HaBYAJIbHUN NOCIOHUK

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen
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4 cemecTp

Po3paxyHok nmapameTpiB HeCTAIOHAPHOIO PYXy IPH BUKOPHUCTAHHI a0COIOTHO KOPCTKOI MoaeJi JIA

Kadenpa, sixa 3abe3neuye BUKIagaHHSI

ABgia- Ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUit)

Kypc, cemectp

2 KypcC, BECHSIHUI ceMecTp

OOcsT TUCIMITIIHU Ta PO3MOALT T'OUH
ayJIMTOPHOT Ta CAMOCTIHHOT poOOTH

5 kpeautiB EKTC (150 roaun), 60 roguan ayauTopHOi poOOTH,
90 romH caMOCTIiHOT poOOTH

MoBa BuUKIIa1aHHSA

YKpaiHcbKa

Bumorwu 110 mo4atky BUBYCHHS
JIIUCLUIUTIHU

VYcminHe omaHyBaHHS JUCHMIUIIH MaricTepcbKoro piBHS 3i
CIIEIaJIbHOCTI

o Oyme BUBUATHCS

OcHoOBHI 3acamy Teopii Ta MPAaKTHKH aHali3y CTIMKOCTI Ta
KEpOBAHOCTI JITAJIBHOTO amapary METOJaMU YHCIOBOTO
MOJIETTIOBAHHSL.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

3HaHHS Ta BMIHHS, $KI 3400yBaul OTPUMYIOTh  Tij
yac  BUBYEHHS JucuuIiUiiHKM  "Po3paxyHOk  mapameTpiB
HECTAIlIOHAPHOTO pyXy TIpH BUKOPUCTAHHI  aOCOIIOTHO
xopctkoi  moxeni  JIA", 103BONAIOTHR iM caMOCTIHHO
po3pobiaTu crieriaiizoBaHi METOIUKH BU3HAYCHHS
ONTUMAJILHUX MacoOBO-HEpUIMHUX xapakrtepucTuk JIA, i
MPAKTUYHO iX peai3oByBaTH, 30KpeMa, IIJISTXOM BUKOPUCTAHHS
IHTErpOBAHOIO TPOIPAMHOT0 3a0€3eUeHHSI.

Yomy MOKHA HABUUTHUCS

Po3pobnsTu cnemianizoBaHi OararonmapaMeTpUyuHi JUHAMIYHI
Mmozaem  JIA, SIKI  JAal0OTb  MOJINUBICTH e(heKTHBHO
BUKOPHUCTOBYBAaTH MaTE€MaTU4YHI METOIM ONTHMI3allii is
MONIYKY ONTHMAJIBHOTO PO3MOALTY Mac Mo KOHCTpyKiii JIA;
BUKOPHUCTOBYBAaTH Ta BJIOCKOHAJIIOBATH METOIUW 1 3aco0u
armpoKCcUMaIlii Ta IHTEPHOJIALil, CTPYKTYPHO-TIApaMETPUUYHOT
ONTUMI3allli Ha OCHOBI CTBOPEHHsI OaraTomapaMeTpUYHUX
MOJIEJICH, Y TOMY YHCJI1 3 BUKOPUCTAHHIM 0araTOKpHUTEPIHHUX
METOMIB onThMi3arii.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMHU
3HAHHSMH 1 YMIHHSAMH

EdexTuBHO BUKOHYBATH ONTUMI3aIlII0 MOX1THUX
acpoJIMHAMIYHUX XapakTepUCTUK JIA, NIIIXOM pO3pOOKH Ta
BUKOPUCTAHHS CIICIia]li30BAaHOTO IHTETPOBAHOTO MPHUKIATHOTO
NPOTPaMHOTO  3a0e3MeueHHs] Uil  aBTOMAaTh3allil  IpoIecy
GopMyBaHHS pO3pPaxXyHKOBUX MoJeNed, B TOMY YHCHI
OararomapameTpuyHux Mojeneir JIA Ha paHHIX CcTamisx
MIPOCKTYBaHHS; 3aCTOCOBYBaTH HaOyTi 3HaHHSA W YMIHHA B
OJIbIIIN TPOQECIHIN TISUTBHOCTI.

[adopmarriitne 3a0e3meueHHs
IUCLUIUTIHA

Cunabyc (poOoua HaByalbHa MporpaMa AUCIMILIIHH),
KOHCIHEKT JIEKIIH.

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen
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Metoam anaji3y npys;kHo-1e¢opMOBaHOI0 CTAHY KOHCTpYKLii JIA B yMoBax JIbOTHHX

BUNIPOOYBaHb

Kadenpa, sxa 3abe3neuye BUKIaJaHHS

ABgia- Ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

Tperiii (HayKoBUil)

Kypc, cemectp

2 KypcC, BECHSIHUI ceMecTp

OOcsT MUCIMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOT Ta CAaMOCTIHHOT poOOTH

5 xpemuriB €KTC (150 rogmn), 60 romuHM ayAuTOPHOI
po6otu, 90 roauH camocTiiiHOT poOoTH

MoBa BuUKIIa1aHHSA

VYKkpaiHCbKa

Bumoru 110 movatky BUBYCHHS
JIIUCLUIUTIHU

YcminHe omaHyBaHHS AWCIUIUIIH MaricTepcbKOro piBHS 3i
CIIELIaJIbHOCTI

[lo 6yne BUBUATHUCS

Metonun 1 3aco0u JOCHAUDKEHHS BEIWMYMH Jedopmariiit
KOHCTpPYyKLiH JIA mpu peanbHOMY HaBaHTaX€HHI B yMOBax
JHOTHUX BHUIPOOYBaHb, a TAKOXK BHU3HAUYEHHS PO3MOJLTY
Halpy>KeHb KOHCTPYKIIIA, [0 TIOB'I3aHl 3 3a3HAYCHUMHU
nedopmaliisimMu.

Yomy 1ie 11ikaBo/Tpeda BUBUATU

[IpoBenenHs aHanizy MNpYyXHO-1e(OPMOBAHOTO  CTaHY
KOHCTpyKIi JIA B yMOBax JBOTHUX JOCHIDKEHb €
BaJIMBOIO YAaCTHHOIO MPOLECY MPOEKTYBaHHA, OCOOJIMBO,
KOJIM WJIEThCS MPO JITalbHI anapaTtyu BEITUKUX PO3MIpIB, SKi
XapaKTepPU3YIOThCS TPUBAJIUM CTPOKOM eKCIUTyaTallil, 10
noTpedye pEeTeNbHOrO BUSBICHHS 30H KOHIEHTpalii
Halpy>XeHb, SIKI BIUIMBAIOTh HAa BTOMHY  MIIHICTh
KOHCTPYKIII.

Yomy MOKHA HABUUTHUCS

B pe3ynbTaTi BUBYCHHS JUCIUIUIIHKM 3100yBadi OTPUMAIOTh
3HAHHS, HEOOXiMHI s PO3pPOOKM Ta BIOCKOHAJICHHS
METOJIB TPOBEACHHS JIbOTHUX BUIMPOOYBaHb Ta aHATI3Y 1X
pe3yibTaTiB, PO3POOKH METOIB MpenapyBaHHS KOHCTPYKITiT
Hatypaoro JIA. Takox B pe3yabTaTi BHBYCHHS JaHOL
JTUCITUTIIIHY 3100yBadi OTPUMAIOTh BIJOMOCTI, PO METOJIH 1
3aco6u IT, siki 3a0e3meuyoTh OTpUMAaHHS, B MEKaxX CUCTEMHU
ABTOMAaTH30BAHOTO  IPOEKTYBAaHHSA, BHUXIJHUX  JIaHUX,
HEOOXITHUX IS PO3POOKHM CXEM HaBaHTaXCHHS Ta
3aKPIMUICHHS] KOHCTPYKITIH.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHSAMH

BuBYeHHS TaHOT TUCIMILTIHK JITA€ MOXKIIUBICTh OpaTH y4acTh
B IPOIIECI MPOSKTYBAHHS KOHCTPYKIIIH JIITAIbHUX anaparis,
IO XapaKTEPU3YIOThCS BETMKUMH PO3MIpaMU i, TTOB'SI3aHOIO
3 HUMHM CKJIAgHICTIO KOHCTpyKuii. Takox 37100yBaui
OTpUMaroTh  0a30BI  3HAHHA B  Taly3l N0OOYyAOBH
iHbOopMaIIHHIX CUCTEM MITPUMKH IOCIIIHKEHD
HaINpyXeHO-1e(OPMOBAHOTO CTaHy KOHCTPYKIIH CKJIaJHUX
TEXHIYHUX 00'€KTIB B YMOBaxX JbOTHUX BUIIPOOYBaHb.

[adopmariitne 3a0e3meueHHs
IUCLUIUTIHA

Cunabyc (poOoua HaB4alnpHa MporpamMa JUCLMILIIHH),
KOHCIHEKT JIEKIIH.

Bug CEMECTPOBOI'0 KOHTPOJIHO

Exzamen
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Mathematical modelling of unsteady

ropeller motion to determine the conditions of stable flight

Department that provides teaching

Aviation and Rocket Engineering ER IAT

Level of higher education

Third (scientific)

Course, semester

2nd year, autumn semester

Scope of discipline and distribution of
hours of classroom and independent
work

5 ECTS credits (150 hours), 60 hours of classroom work, 90
hours of independent work

Language of instruction

English

Requirements for starting the study of
the discipline

Successful mastery of master's level disciplines in the specialty

What will be studied

Methods and means of mathematical analysis of the dynamics
of helicopter and tiltrotor propellers in conditions of unsteady
flow. In particular, the operation of the main rotor in the takeoff
and landing mode is studied, taking into account the screen
effect caused by the influence of the earth's surface.

Why is it interesting/needs to study

The problem of ensuring the dynamics of helicopter and
tiltrotor propellers is relevant because, due to their large size,
they are much more dependent on turbulent phenomena and
interference.

What you can learn

As a result of studying the discipline, candidates will receive
the knowledge necessary to build mathematical models of
elastic structures of propellers with different degrees of
freedom of blades under conditions of unsteady loading.
Candidates also master the basic principles of mathematical
modeling of the phenomena of interference of the rotor with
aircraft elements, as well as with the ground surface.

How to use the acquired knowledge and
skills

Studying this discipline provides an opportunity to participate
in the process of developing aerodynamic schemes of
helicopters and tiltrotor aircraft, as well as in determining the
optimal operating modes of rotors. In particular, the acquired
knowledge  provides an  opportunity to  develop
recommendations for optimizing the designs of rotor drive
systems.

Information support for the discipline

Syllabus (working curriculum of the discipline), lecture notes.

Type of semester control

Exam
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HayKOBi 3acaamn TEXHOJIOTiYHHUX 0C00INBOCTEl MPOCKTYBAaHHSA CKJIAJAaJIbHUX OAUHUIb JiTaJbHUX

anaparis

Kadenpa, sxa 3abe3neuye
BHUKJIaJaHHA

Kocwmiunoi imxenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUil)

Kypc, cemectp

2 KypcC, BECHSIHUI cemMecTp

OO0cAr IUCIUILTIHK Ta PO3TIO LT
TOJIMH ayJAUTOPHOI Ta CAMOCTIHHOT
poboTH

5 kpeauriB €KTC (150 romun), 60 ronuHu ayauTopHoi podotu, 90
TOJIMH CaMOCTIHOT poOoTH

MoBa BuUKIIa1aHHSA

YkpaiHcbka

Bumorwu 110 movatky BUBYCHHS
JIIUCLUIUTIHU

VYcmimHe  omaHyBaHHS — JUCHMIUIIH — MariCTepchbKOro  piBHSA 31
CIIEIIaJIbHOCTI

[lo 6yne BUBUATHUCS

Teopis 1 TpakTHKa poO3pOOKHM Ta 3aCTOCYBaHHS Cy4YaCHHX
MaTeMaTUYHUX  METOJIB  ONTHUMI3alii  CTPYKTYp  MEXaHIYHHUX
KOHCTpYKIiH JIA 1 mapameTpiB iX €J1€MEHTIB.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

3HaHHS Ta BMIHHS, SIKI CTYJE€HTH OTPUMYIOTh I 4YaC BHBYEHHS
mucturiiag - "HaykoBi  3acaaM  TEXHOJOTTYHUX — OCOOIHMBOCTEH
MPOCKTYBaHHS  CKIAJAIbHUX  OJIMHUIIL  JITAJbHUX  amapariB",
JO3BOJIIIOTH  iM  CaMOCTIMHO  pO3poOJsTH HOBI cHeliajli30BaH1
METOJMKH aBTOMATH30BAaHOTO MPOEKTYBAHHS €JIEMEHTIB KOHCTPYKIIii
JIA, 3 ypaxyBaHHSIM TEXHOJIOTTYHHUX OCOOJMBOCTEH BUPOOHHUIITBA, 13
3aCTOCYBaHHAM METOMAIB 1 3aco0iB cydacHHX 1H(GOpPMAaLIHHUX
TEXHOJIOT1H.

Yomy MOKHA HABUUTHUCS

Po3pobmsiTn  cmemianizoBaHi  MaTeMaTH4YHI  MOJENl  €JIEMEHTIB
KOHCTpyKIid  JIA, sKi  JalOTh  MOJXKJIUBICTH e(heKTHBHO
BUKOPHUCTOBYBAaTH METOJM OaraTormapaMeTpUyHOI ONTUMI3aIlii s
MOIIYKY ONTHMAaJbHUX TMPOEKTHUX pilleHb; BUKOPUCTOBYBAaTH Ta
BJIOCKOHAJIIOBAaTH METOJM, 3acOo0M Ta TPUHOMH amnpoKCcHMaIli Ta
IHTEPMOJIALIi, CTPYKTYpHO-TIapaMETPUUYHOT ONTUMI3aIlli Ha OCHOBI
CTBOPEHHS CKIHUEHHO-EJIEMEHTHUX MoJieNiel KOHCTpYKIii JIA, y Tomy
YUCTi 3 BUKOPHUCTAHHSAM OaraTOKPUTEPIMHUX METOJIB OI[IHIOBaHHS
ONTUMAJIFHOCTI; BUKOPHUCTOBYBATH Ta BJOCKOHAIIOBATH METOJU
anmpokcuMallii  KyCKOBO-Oe3mepepBHUMH  (QYHKIIIMH ~ CKJIATHUX
MEXaHIYHUX KOHCTPYKITIH.

SIK MOKHA KOPUCTYBATHCS
HaOyTUMH 3HAHHSIMH 1 YMIHHSIMU

EdextuBno BukopucroByBath cydacHi CAE-cuctemu, IUIIXOM
pO3pOOKHM Ta BUKOPUCTaHHS  CIICIIAi30BAaHOTO  IHTErPOBAHOTO
OPUKIATHOTO MpoTrpamMHOro 3abe3meueHHs s aBTOMaTH3allii
npouecy GopMyBaHHS MPOSKTHUX MOJENEeH, B TOMY YHUCI1 CKIHYEHHO-
€JIEMEHTHUX MOJIeNIe eIeMEHTIB KOHCTPYKIINA CKIaJHUX TEXHIYHHX
00'exTiB; OpaTh y4acThb Yy po3poOlli CTPYKTYypH Ta MPOTrPaMHOTO
3a0e3MeyeHHs] Cy4aCHUX CHCTEM aBTOMAaTH30BAHOT'O MPOEKTYBAHHS.

[adopmariitne 3a0e3meueHHs
JIUCLUIUTIHA

Cunabyc (poOoua HaBYalbHa MporpamMa JIUCHUILTIHU), KOHCIIEKT
JIEKIIHA.

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen
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IIpuHUMIIH MO/IEJIIOBAHHA B32a€MOJIii HECTALIOHAPHMX TeYiil 3 MPYKHUMHU KOHCTPYKUisIMH

Kadenpa, sixa 3abe3neuye BUKIaJaHHS

Kocwmiunoi imkenepii HH IAT

PiBens BUIIOT OCBITH

Tperiii (HayKoBUil)

Kypc, cemectp

2 KypcC, BECHSIHUI ceMecTp

OOcsT TUCHMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOI Ta CAaMOCTIHHOT poOOTH

5 kpeautiB €KTC (150 romun), 60 roguHu ayautopHoi poOoTH,
90 rosmH caMOCTIiHOT poOOTH

MoBa BuUKIIa1aHHSA

VYkpaiHcbka

Bumorwu 110 movatky BUBYCHHS
JIIUCLUIUTIHU

VYcminrHe onaHyBaHHS JUCHUILTIH MariCTepChbKOTO PiBHA 31
CIIEIIaJIbHOCTI

o Oyme BUBUATHCS

[MpuHIMIM MOJENIOBAaHHS B3a€MOJIII HECTAI[IOHAPHUX TEUid 3
NPY>KHUMH KOHCTPYKIISIMU cucTeMHU 1 cepenoBunti ANSYS.

Yowmy 11e 1ikaBo/Tpeda BUBUATH

Juctumiina ¢opMye y JOKTOpiB  dimocodil TaKi
31aTHOCTI:

3MaTHICTD BOJIOJITH TPUHIUMIIAMH  MOJICTIOBAHHS  B3a€MOJIIT
HECTAaIllOHAPHUX TeUid 3 MPY)KHUMH KOHCTPYKLISIMH.

3/1aTHICTh 3aCTOCOBYBAaTH Cy4acHE IMporpaMHe 3a0e3leyeHHs Ha
0a31 KIHIIEBO-E€JIEMEHTHOIO aHalli3y, sIkeé BUKOPHCTOBYE CKIIQJHI
anroputMu  Fluid Structure Interaction s MoearOBaHHS
B3a€MO/II1 HECTAI[IOHAPHUX TEY1l 3 MPYKHUMHU KOHCTPYKIIISIMHU.
3aTHICTh TUTAHYBAHHS YHCEJIBHOIO EKCHEPUMEHTY B3aeMOAIT
HECTAI[lOHAapHUX Tedid 3 TMNPYKHUMHU KOHCTPYKIISIMU  JUIS
OTPUMAaHHS ONTUMAIBHUX BapiaHTIB OCTAHHIX.

Yomy MOKHA HABUUTHUCS

1. OCHOBH KIHIIEBO-€JIEMEHTHOTO aHAIII3Y.

2. Ilporpamue 3abe3medeHHs I peamizaiii MOJEITIOBAHHSI
B3a€MO/II1 HECTAI[IOHAPHUX TEYil 3 MPYKHUMU TUIaMHU.
3.IIpenporneccinr

4.ITobynoBa citok. ['mo0anpHi 1 IOKaJIbHI MTapaMeTpH CITOK.

5. Mogeni TypOyJIEeHTHOCTI.

6. Ilapamerpu comBepa Ta 0oOpoOKa pe3yNbTaTIB YHUCEITHLHOTO
MO/IETTIOBAHHSL.

7. TlpakTu4Hi TpUKIAAM peaizailii B3aeMoJii HecTallioHApHUX
TEYiil 3 MPY)KHUMH TUTAMH.

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHAMH

Bmiti 3acTocoByBaTH 3HAHHS MPO MPHHIUIHN MOJCITIOBAHHS
B3a€EMOJIIi HECTAI[IOHAPHUX TEUid 3 MPYKHHUMH KOHCTPYKIIISIMU
JUIsi OOTpYHTYBaHHS BHOOpPY THX UM IHIIMX BapiaHTIB IUX
KOHCTPYKITit 3 ypaxyBaHHIM iXHBOTO 0 IJTBIIIOTO
BUKOPUCTAHHSI.

Bwmitn oGuuciroBatd onTHManbHI (OPMU TPYKHUX E€JICMEHTIB
KOHCTPYKI[I PI3HOTO TNPH3HAUCHHS, SKi BUKOPUCTOBYKOTBCSA Y
KOCMIYHINA 1H)KCHEpii, BHOCUTH 3MIHH Ta IMPOIO3UIIi 3 METOI
MIABUIIEHHS SIKOCT1 KIHIIEBHX BHPOOIB.

[adopmarriitne 3a0e3meueHHs
IUCLUIUTIHA

Cunabyc (poboya HaByYaibHA MpOrpaMa JUCHMILIIHK), KOHCIEKT
JIEKIIA.

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen
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MeTpoJioriyHi acneKTH J0CJTiIKeHHs aBialniiiHOl Ta paKeTHO-KOCMIYHOI TeXHIKH

Kadenpa, sixa 3abe3neuye BUKIaJaHHS

Kocwmiunoi imxenepii HH IAT

PiBens BUIOT OCBITH

Tperiii (HaykoBUil)

Kypc, cemectp

2 Kypc, BECHSIHUI cemecTp

OOcsr TUCHMILIIHU Ta PO3MOALT T'OAUH
ayJIMTOPHOI Ta CaMOCTIiHOT poOOTH

5 kpemutiB €KTC (150 romun), 60 roauHum ayauTOpHOI
pobotu, 90 roauH camocTiiHOT poOoTH

MoBa BUKIIa1aHHSA

YKkpaiHcbKa

Bumoru 110 movatky BUBYCHHS
JIIUCLUIUTIHU

YcminiHe omnmaHyBaHHS TUCHMIUIIH MAaricTepchbKoro piBHSA 31
CIIELIaJIbHOCTI

o Oyme BUBUATHCS

BynyTte po3risHyTi METpOJIOTIYHI ACHEeKTH TECTYBaHHS,
JOCTIDKEHHSI, BHUIPOOYBaHb, OIHIOBAaHHS  aJeKBAaTHOCTI
MaTEeMaTUYHUX MOJENEeH peaJlbHUM TEXHIYHUM 00 €KTam,
00poOKHM PE3yJbTATIB 110 3aCTOCOBYIOTHCS MPU JOCITIHKEHHIX
3pa3KiB aBiallifHOT Ta PAKETHO-KOCMIYHOT TEXHIKH.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

MeTposoriuii  acekTd  JO03BOJIAIOTH  MPOBOJIUTH
JOCIIPKEHHSI 3 BpaXyBaHHSM METPOJIOTTYHUX XapaKTEPUCTHK
3ac00IB BUMIPIOBAIBHOI TEXHIKM, IOXUOOK BHUMIPIOBaHHS
JOCHPKYBaHUX  IapaMmeTpiB,  oOpoOJsATH  pe3yabTaTu
JOCHIPKEHDb Ta 3MIMCHIOBATH 1X aHaJIi3.

3MaTHICTh 3aCTOCOBYBATH aKTyaJlbHI METOU JOCIHIKCHB
Ta aHaji3y Ha 6a31 Cy4acCHOTO MPOTPaMHOTO 3a0e3MeYCHHS.

3MaTHICTh TUTAHYBaHHS  TECTYBAaHHS, JOCIHIIKEHHS,
BUIIPOOYBaHb A€POKOCMIYHOT TEXHIKH.

Yomy MOKHA HABUUTHUCS

e AHajii3y METPOJIOTTYHUX XapaKTEPUCTHK 3acO0iB
BUMIPIOBAILHOT TEXHIKH, 1110 3aCTOCOBYIOTHCS IPU CTBOPEHHI
aBiaIlifHOT Ta PaKETHO-KOCMIYHOT TEXHIKH.

e 3HaTH NpoNEeAYPY JOCIIKEHHS 3pa3KiB BUPOOiB
aBiaIlifHOT Ta PaKeTHO-KOCMIYHOT TEXHIKH;

BMiHHST ~BHKOpPHUCTOBYBAaTH  METPOJIOTIUHI  acCMeKTH TP
JOCHIDKEHHI BUPOOIB  aBiamiifHOT Ta pPaKETHO-KOCMIYHOT
TEXHIKH;

SIK MOKHA KOPUCTYBATHCSI HAOyTUMU
3HAHHSMH 1 YMIHHSAMH

31aTHICTb KOPHUCTYBATHCS 3aco0aMy  BUMIPIOBAJIBHOT
TEXHIKH, METPOJIOTITYHUMHU aCIEeKTaMWd MpU  JOCHIHKEHHI
aBlalifHOT Ta  PaKETHO-KOCMIYHOI TEXHIKM 3  METOIO
BUNPOOYBaHb, TECTyBaHb A cepTu(ikaiii Ta OIlIHIOBaHHS
JHOTHOI MPUAATHOCTI.

[Hdopmartiitae 3a0e3meyeHHS
IUCLUIUTIHA

Cunabyc (poOoya HaBYajbHa TIporpama JIUCHHUILIIHH),
KOHCIHEKT JIEKIIH.

Bun CCMCCTPOBOI'O KOHTPOJIIO

Exzamen
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