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131 Ilpuknangna mexaHika

134 ABianilina Ta pakeTHO-KOCMi4Ha TeXHiKa
OcaiTHi nporpamu:
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Po6Goya nporpama «MILHICTP JiTaJbHUX aNapatiBy

IUIsl CTYyAeHTIB 3a cremianbHocTsaMu 131 Ipuknansa mexanika, 134 ABiauiiina ta
DPaKeTHO-KOCMIYHA TeXHIiKa,

OCBITHIMU mporpaMaMu_«JIiTaky Ta BepTonboTH», «IIpOEKTYBaHHS Ta BUPOOHUIITBO
KOMIO3UTHUX KOHCTPYKIIIHY, «ITpoekTyBaHHS Ta BUPOOHUUTBO KOHCTPYKIIH i3 KOM-
IIO3UTHUX MaTepianiBy, «JIMHamika i MilHIcTh MauHY, « TexHoI0Tii BUpOOHHUIITBA
JITaIBHUX anapaTiBy, «TexHoaoril BUpOOHUIITBA i PEMOHTY JITAILHUX arapaTiBy
«be3niJIoTHI JTiTanbHi KOMIUIEKCHY, «PaKeTHI Ta KOCMiuHI KOMILIEKCHY, «BHIpooy-
BaHHs Ta cepTHdIKallis JiTAILHUX arapariB»

Po3pobHuk: 1oKTOp TexXH.. Hayk, mpopecop Domuuos I1.0.

(npi3Buile Ta iHiliaam, nocana, HayKoBa CTyMiHb Ta BYEHE 3BAHHs)

Pobo4y mporpamy po3risHyTo Ha 3aciganHi Kadeapu MilHOCTI JiTaIbHUX allaparis.
ITporoxon Ne 1 Big“ _31 ” cepoust 2020p.

3aBinyBad Kadeapu MILIHOCTI

NiTaJlbHUX alaparis, 1.T.H., mpodecop /A I1.0. ®omuyoB
(fignud) (mpi3Buwue Ta iHinianm)




1. Onuc HABYAJIBHOI JUCHUILTIHHA

HaiimenyBaHHs
IToka3HuKiB

I"any3p 3HaHB, HANIPSM MTiATO-
TOBKH, PIBEHb BHILIO1 OCBITH

XapaKkTepHuCcTHKa
HaBYAJIbHOI AUCIUILIIHI

JHenna ¢hopma HaBYaHHS

Kinbkicth kpenutiB — 6,5

l'any3s 3HaHBb

O00B’s13K0Ba

(4,5+2KIT1) 13 MexaHiyHa iHXxeHepis
MO,I[y.]'IiB -2 (wmdp i Ha3Ba)
. : CrneniaJibHOCTI Pik mixroroBku:
3MiCTOBUX MOYTiB — 4 .
131 «IIpukJjajiHa MexaHi-
InMBiMyanbHe 3aBIaHHS: Ka», 2020-i ‘ 2021-i1
[TpoexTyBanbHuii Ta mepeBipoy- | 134 «ABianiliHa Ta paKeTo- CemecTtp
HUU pO3paxyHKH KpHiia 1 Imaci KOCMiYHa TexHika»
JiTaKa. (rudp i Ha3Ba) 6-i1 7-u
3aranbHa KUIbKICTD OoCBITHIMH IIporpaMamu _ «JIi-
romH — 195 TaKd Ta BepToapoTh», «IIpo- Jlexii
TwkHeBUX TromuH st jgenHoi | SKTYBaHHA Ta BHDO6HHH,TvBO 32 rog.
(bopMH HaBYAHHS: KOMITO3UTHUX KOHCTPYKIIIHM»,
aynuTopHuX — 88/16 = 5 «IIpoeKkTyBaHHS 1a .BI/IDO6HI/I- )
caMocTiitHoi po6oTn crynenta — | 1TBO KOHCTPYKIIM 13 KOMIIO-
107/16 = 7’19 3I/IT}¥I/IX .MaT.CDl'aJIlB)), ((I[I/I-
Cemectp 6 HaMika i MIlHICTb MalluH, TpakTusani
«TexHoJorii BHPOOHUIITBA
JITAIRHKUX amapariB», «Tex-
HOJIOT11 BUPOOHUIITBA 1 pEMO-
HTY JIITaJbLHUX alapaTiB»
«be3nizoTHl  JiTaldbHl KOM-
IieKkcu», «PakeTHi Ta KOCMi-
YHI KOMIUIEKCH», «Bumnpo0y-
BaHHA Ta cepTtudikallis jJiTa-
JILHHUX alaparTiB»
ayIUTOPHUX- Camoct. Po0Oo- PiBeHb 32 rop. 24 - ron.
64 rom. ™ -71 rop. BUIILOI OCBiTH:
Cemectp 7 6 HepiHd JlaGopartopHni
(6akaJIaBpCbKHU)
ayIUTOPHUX- Camoct. Po6o- Cawmocriiina podora
24 ron,. TH — 36 TOo.I.
71 rom. 36 rog.
InauBinyanbHa poborta
Bug xoHTpOsto
. 3axucT
1CIIUT
MIPOEKTY
Ipumirka

CriBBiTHOIIIEHHS KUIBKOCTI TOAMH ayJIUTOPHUX 3aHATH /0 CaMOCTIMHOI 1 iHAUBiAyansHOI poOoTH

CTaHOBHTH: JUIA AeHHOT popmu HaBuaHHs — 88/107.




2. MeTra Ta 3aBIaHHA HABYAJILHOI AMCIUILIIHA
METOIO kypcy € miaroToBka CHEIialicCTiB 10 BUPIMICHHS 1HXEHEPHUX 3a/ad 1o 3ade3re-
YEHHIO HEOOXI1JHOTO PIBHS JBOTHOI MPUIATHOCTI, MIITHOCTI 1 JOBTOBIYHOCTI, III0 BHHUKAIOTh Ha
CTalisIX MPOEKTYBAHHS, BAPOOHHIITBA 1 €KCIUTyaTallil MOBITPSHUX CY/CH.

3AIAUI kypcy monsAraioTh y BUBYEHHI CTYJCHTaMU METOJIIB PO3PaxXyHKIB HaBaHTaKEHb Y
MOJIbOTI Ta TPH MPU3EMIICHHI, OCOOJMBOCTEH PO3paxyHKIB HaIpPy>KEHO-Ie(POPMOBAHOTO CTaHY
aBIaKOHCTPYKLIN PI3HUX CUJIOBUX CXEM IPHU EKCIUTyaTalilHUX Ta PO3PaxXyHKOBHUX HABAHTAKEHHSIX,
KpUTEPIiB MIITHOCTI 1 IOBFOBIYHOCTI.

3riIHO 3 BUMOTaMHU OCBITHBO-TIPO(ECIMHUX MporpaM CTYJEHTH MOBUHHI JOCITTH TaKUX KOMIIeTe-
HTHOCTEH:

3arajibHi KOMIIETEHTHOCTI: 3/JaTHICTH 10 a0CTPAKTHOTO MHCIICHHS, aHAJi3y Ta CUHTE3Y; 3AaTHICTh
3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIisIX.

®axoBi KOMINETEHTHOCTI: 3/1aTHICTh aHAJI3y MaTepiaixiB, KOHCTPYKIIIM Ta MpOIIeCiB Ha OCHOBI 3a-
KOHIB, TEOpiii Ta METOJIB MAaTEeMATHUKH, IPUPOJHUYUX HAYK 1 IHKEHEPHUX AMCIMILUIIH, 3AaTHICTh
BUKOPHUCTOBYBATH aHAJITHYHI Ta YMCEIIbHI MAaTEMaTUIHI METOIM VISl BUPIIIICHHS 3a/1a4 MPUKIATHOT
MEXaHIK{, 30KpeMa 3JIHCHIOBATH PO3PaxyHKH Ha MIIHICTb, BUTPUBAJICTb, CTIHKICTh, IOBrOBid-
HICTb, )OPCTKICTh B MPOIIECI CTATHYHOTO Ta AUHAMIYHOTO HAaBAHTAXXEHHS 3 METOIO OILIHKH Hafii-
HOCTI JieTasiell 1 KOHCTPYKIIIM MaIlIuH.

IIporpamMHi pe3yJbTaTH HABYAHHSI: BUOMPATH Ta 3aCTOCOBYBATH JJIs PO3B’sI3aHHS 3a/1a4 MIPHUKIIA-
JTHOT MEXaHIKW MPHJIAaTHI MaTeMaTHYHI METOJM. BUKOHYBAaTH PO3pPaxyHKH Ha MIIHICTh, BUTPHBA-
JICTh, CTIWKICTH, JOBTOBIYHICTH, KOPCTKICTH JeTaJlied MAIlWH; OILIHIOBATH HAJIHHICTH AeTaiel i
KOHCTPYKITIA MaIlliH B MIPOIIEC] CTATUYHOTO Ta JUHAMIYHOTO HAaBaHTAYKEHHHI.

Mixaucuuniinapsi 38’ si3ku: HaBuanHs 3 AUCIUIUTIHE 0a3yeThCs HA 3HAHHI 3 BHINOI Ma-
TEMaTUKH, (i3UKH, OTIOPY MaTepialiB, TEOPETUUHOI 1 Oy1iBEIbHOT MEXaHIKH, aePOJMHAMIKH 1 KOHC-
TPYKIIi JIiTaKiB. 3HaHHS JUCIUIUIIHU BUKOPHCTOBYETHCS MPH BUBUYCHHI MPOCKTYBAHHS JIITATLHUX
amapaTiB Ta TEXHOJOT1] iX BUpOOHHIITBA.



3. [Iporpama HaBYAJIBLHOI TUCHHUILIIHH

Mopayas 1. Po3paxyHKH HAaBaHTAaKeHb HA MOBITPsIHE CYAHO Y MOJbOTI.

3micToBuii Moay.ab 1. [lepeBaHTakeHHSI MAHEBPOBI Ta MPH MOJIBOTI B HECTIOKIHHOMY TOBITPI.
Tema 1. Berymna nekiis. Line ta 3amgadi kypey. lcTopryHa 10BiIKa Ipo pO3BHTOK KOHCTPYKTHBHO-
cunoBux cxeM [1C | nayku ripo minaicTs T1IC. HInsxu mociimkeHb MIHOCTI.

Tema 2. TeopeTrunuii MeTo KociiKeHb MinHocTi. DyHKIIOHANBHA crcTeMa «Po3paxyHKH Mill-
HocTi». Kiacudikanis niit Ha koHcTpykuito. Koaginient nepeBantaxens. [lIBuakicTHa Ta 3B's13aHa
CHCTEMH KOOP/IMHAT.

Tema 3. 3anexHicTh MaHEeBPOBOro nepeBaHTakeHHs B 11.B. [IC Bijg mapamerpiB TpaekTopii mpu
MOJBOTI B BEPTHKAIBHIN | TOPU30OHTAIBHIN MIONIMHAX. PO3paxXyHKH MEePeBAHTAXEHHS Y JTOBIIbHIN
touui [1C. BumiproBaHHs iepeBaHTaXEHb Y MOJIBOTI.

Tema 4. [lepeBanTaKeHHsI MPH MOJILOTI B HeCHOKiiHOMY moBiTpi. PermamenroBani 8 Hopmax CS
IIBUAKOCTI TIOBITPSHUX MOPHBIB. MaKCUMaibHI MepeBaHTaXECHHS MPU TOPU30HTAIBHUX | BEPTHKA-
JIBHUX TIOPUBaX.

Tema 5. 3miHa mepeBaHTaXEHb Y Yacl PH JiT MPSAMOKYTHOTO, TPAIEIIBUHOTO | KOCHHYCOBOTO I10-
pusiB. Koepinuenr ocnabiaenns nopusy. Crismicrasiaenns Hopm HIIT'C u FAR.

3micToBuii Moy b 2. HaBanTakeHHS Ha arperaTH JIITAILHOTO arapara.

Tema 6. Hopmu npotHOT npuaatHocti. Cucremu All, FAR, CS. Ctpykrypa Hopwm, kinacudikariis.
Tabnuus y3romkeHHs. Jloka3oBa JOKyMEHTAITIS.

Tema 7. Bumoru mitiHocTti koHCcTpykKIii, pa3ain C. HaBantaxenns I1C 1 #ioro arperatis. OruHaroua
IPAaHUYHUX MOJBOTHUX YMOB V - N. MakcumasbHi MaHEBPOBI MEpEeBaHTAXKEHHs Ta PO3PaxXyHKOBI
HIBUKOCTI TIOJIBOTY.

Tema 8. HaBanraxkenus, miroui Ha kpmio I1C, oCHOBHI po3paxyHKOBI BHITaJKH HAaBaHTa)KyBaHHS
Kkpuiia. Po3moin moBITPSHUX Ta MACOBUX HABAHTAXKEHb IO pa3Maxy KpHJia BEJIUKOTO IOI0BKCHHS.
Tema 9. [ToGy10Ba emop MepepizHUX CHUJI Ta MOMEHTIB 110 pa3maxy Kpuia. IlepeBipka BipHOCTI 110-
OyznoBu emop. BusHaueHHs TOUKM NPUKIIaIaHHs PiBHOIIOYOI B IIepepisi Kpuia.

Monayasb 2. IlepeBipouHi po3paxyHKH MillHOCTi arperariB JIITAJILHOT0 anapara.

3micToBuii Moayab 3. Kputepii MIITHOCTI aBiallifHUX KOHCTPYKIIiH.

Tema 10. Kputepii MIITHOCTI eleMEHTIB KOHCTPYKIIIT MPH pO3TATyBaHHI Ta CTUCKY. Jliarpamu me-
dopmyBanHs Marepiany. KpuTuuHi Hanpy»XeHHs 3arajibHOi BTPAaTH CTIHKOCTI.

Tema 11. KputnuHi Hampy>KeHHsSI MICIIEBOI BTpAaTH CTIHKOCTI €JIeMEHTIB KOHCTpyKIii. Jledhopmy-
BaHHs PIBHOMIPHO cTHCIOi miuockoi nmaneni. [IoHaTTs npo npuenHany oOmmBky. JledhopmyBaHHs
PIBHOMIPHO CTHCIIOl IMJTIHAPUYHOI TTaHe 3 pi3HUX MaTtepiaiiB. Po3paxyHKH mary KJI€NoK y CTHC-
niit maneni. CyMicHa il CTUCKY Ta 3CYBY.

Tema 12. KputudHi Hanpy»XeHHsI MiCIIEBOT BTPAaTH CTIHKOCTI TPyOYacTUX €IEMEHTIB KOHCTPYKIIT
1Iaci Jitaka Ta BeproipoTy. CTaH IIacTUYHOrO MapHipy. Kpurepii MilIHOCTI MpU TEMIOBHX [isX.
JliarpamMu IOB3y4OCTi MaTepiaiB.

3micToBuii Moayab 4. MeToau po3paxyHKiB MIITHOCTI arperariB JIITATBHOTO arapary.

Tema 13. IIpoekTyBaabHMI pO3paxyHOK Mepepidy Kpuila BEIMKOro MojaoBxeHHs. CrpolieHa Mo-
Jenb Kpuiia. Po3moisn 3ruHaounx MOMEHTIB 1 IEpepi3HUX CHIT MiXK JIOH)KEPOHAMHU KPHJIA.

Tema 14. Po3paxyHKH TeOMETpUYHHX MapaMeTpiB MEePEeTHHY Kpuia Ta Grozensiky. Bubip ToBmuHM
OOIIMBKH U IIAry CTPUHTEPIB, TUIOII CTPHHTEPIB Ta JJOHKEPOHIB, TOBUIMH CTIHOK JIOH)KEPOHIB.
Tema 15. [lepeBipouHuii po3paxyHOK Mepepizy Kpuiia BEIMKOTO MOJOBXKEHHS HAa HOpPMalbHI Ha-
npyxeHHs. MeTo penyKIiitHIX KoedilieHTIB.

Tema 16. [lepeBipouHuil po3paxyHOK Mepepizy Kpuia BEIHKOro MOJOBKEHHsS Ha JOTHYHI Hampy-
)KeHHS. MeToa ciuHoro Moyito. JliaroHabHE PO3TATHYTE 1MOJie. BUCHOBOK MPO MIMHICTH Mepepizy
KpHJa.



4. CTpyKTypa HaBYaJbHOI AU CUHUILIIHA

Ha3Bu 3micToBHX MOITY- Kinekicts rogua
JiB 1 TEM
Jenna ¢popma 3ao4Ha (hopma
VY tomy uuncni
CBOTO -
y J | 1T nab | iH7g | C.p.
1 2 3 4 5 6 7 819101112
Moayas 1

3micToBuii Moay.b 1. [lepeBaHTa)keHHSI MAHEBPOBI Ta MPH MOJILOTI B HECTIOKIHHOMY IMOBITPI.
Tema 1. Beryn no auc-
muIuTiHa «MIiIHICTh 4 2 2
J1.a.»
Tema 2. TeopeTrnanmii 4 9 2
METOJ JOCIIIKCHb
Tema 3. ManeBpoBe 1ie- 5 9 2 4
pEBaHTAKCHHS
Tema 4. [lepeBanTakeH-
HS B HECHIOKIHHOMY 8 2 2 4
noBiTpi.
Tema 5. 3MiHe_1 nepeBaH- 10 9 2 6
Ta)kKeHb Y vaci
P i 3mi -

a30M 31 3MiCTOBHM MO 34 10 10 14
ayiem 1

3micToBuii Moy b 2. HaBaHTa)keHHs Ha arperaTH JiTaJbHOIO arnapara.

Tema 6. Hopmu n1p0THOT 4 2 2
IPUIATHOCTI.
Tema 7. Bumoru mitHo- 4 2 2
CTI KOHCTPYKIIIT
T'eMa_8. HaBanraxxeuns, 10 2 2 6
Jit04l Ha KPHUIIO
Tema 9. [ToOynoBa ' 12 2 2 8
€MIOp CHJI T2 MOMEHTIB
Pa3zom 31 3micTOBUM MO- 30 8 8 14
TyJIeM 2

Monyas 2
3micToBuii Moayab 3. Kputepii MIITHOCTI aBialliiHUX KOHCTPYKIIH.
TeMg 10. KpI/IT_epn MiIl- 10 9 2 6
HOCTI €JICMCHTIB
Tema 11. Kputnuni Ha- 5 9 2 4
PYKCHHS
Tewma 12. Kputnusi Ha-
npy>KEeHHS TPyOJacTHX 11 2 2 7
€JIEMEHTIB
Pazowm 3i 3micToBUM MoO- 29 6 6 17




Iysem 3

3micToBHii MOAYJIb 4. MeToi po3paxyHKiB MIITHOCTI arperaris JIITAJIBHOTO anapary.

Tema 13. IIpoekTyBaiib-

. 8 2 2 4
HUH po3paxyHOK
Tema 14. Po3zpaxyHku
T€OMETPUYHHUX TIapame- 10 2 2 6

TpiB

Tema 15. IlepeBipou-
HUI pO3paxyHOK Ha HO- 11 2 2 7
pMaJibHI HaNpy>KeHHS.

Tema 16. [lepeBipounmuii

pO3paxyHOK Ha JOTHYHI 13 2 2 9
HaIpy>KCHHSL.
Pa3om 3i 3micToBEM MO- 42 8 8 26
ayiem 4
Ycporo ronuH 195 30 56 107
(24xm) (36km)
5. Temn ceMiHAPCHKHUX 3aHATH
Ne 3/m HazsBa temu Kinekicts ronuna
1 He 3anmnanoBani
6. TeMn NpakKTHYHUX 3aHATH
(CemecTp 6)
Ne 3/m Kisb-
Haspa temu KICTb
TOJIMH
1 OGnasHaHHs 3a7iB CTaTHYHUX BUIPOOYBaHb, BHIH CKCIECPIMEHTAIBHUX J0- 9
CIIJDKCHD, PO3PAaXYHKH  PUYAKHHX CHCTEM.
2 HopmanbHi Hanpy»XeHHsl Y TOHKOCTIHHI# Oauii 3miHHOT BrcoTh (1a0. poboTta 5
Ne 11-a).
3 Po3paxyHku ManeBpoBHX nepeBanTaxeHb [1C. 4
4 BusHaueHHS TIepeBaHTaXCHb MIPH MOJIBOTI Y HeCMoKIitHOMY moBiTpi. Bugaua 4
J1/3 1o po3paxyHKy HaBaHTa)KCHb Ha KPHJIO JIITaKa.
5 [ToOymoBa OrMHAOYOI MOTKOTHUX YMOB V - Ny 2
6 [ToOyxnoBa entop nepepi3HUX CUIT | 3TMHAIOYUX MOMEHTIB JUIS KPHJIa BEJIUKO- 4
IO ITOJIOBXKCHHS,
7 Bu3HaueHHsI KpUTUYHHUX HAMIPY)KEHb BTPATH CTIHKOCTI KyTOBOTO MPOQLITIO 2
(7126. poboTa Ne 6).
Bu3HaueHHs KPUTHYHKUX HANPY)KEHb MICIIEBOI Ta 3arajbHOI BTPATH CTIHKOCTI. 2
8 Po3paxyHKH CTHCIIOI HaHe .
9 Bu3HaueHHs Hecy4oi 3JaTHOCTI PO3TATHYTOI MaHe. 2
10 [TpoexTyBaabHHUIA PO3paxXyHOK MOB3JIOBKHBOTO HaOOpy mepepi3y JBOJIOHNKE- 2
POHHOT'O KpHJIa BEJIMKOT'O MOIOBKCHHSI.
ExcniepumeHTanbHe AOCHIHKEHHS HOPMaJIbHUX HANPY>KEHb Y TOsICaX 1 CTii- 2
11 Kax TOHKOCTIHHOI 0ajku.(;1a6. pobora Ne3)
Po3paxyHkr HOpMaJIbHIX HAaNPY>KEHb Y IPSIMOKYTHOMY Tepepi3i Kpuia 3a 9
12 METOA0M peayKuinuux koedimientis (1 irepartis).
13 3mictoBHI Moayai 1 — 4 4
Pa3zom 32

6. TeMu npakTHYHUX 3aHATH
(mpu BUKOHAHHI KYPCOBOT'O MPOCKTY Y ceMecTpi 7)




Ne 3/m Ha3zBa Temu Kisbk.
TOJI.
1 2 3
1-3 | [IpoekTyBaabHUI PO3PAXYHOK NEPepi3zy KPHiia JiTATHHOTO anapary 6
4 —7 | IlepeBipodHuii po3paxyHOK MIITHOCTI Tepepi3y Kpujla Ha HOPMaibHi 1 JOTHYHI 4
HaIpY>KECHHSI.
8 —11 | [IpoekTyBaabHHI PO3PaXyHOK OCHOBHOT'O YM HOCOBOT'O CTOSIKA IIaci. 8
12 — 14 | TlepeBipoyHnii po3paxyHOK MIITHOCTi CTOsIKA IIIaci, pO3paxyHOK pecypcy miaci. 6
Pa3zom 24
7. Temu 1a00paTOPHUX 3aAHATH
(Cemectpu 617)
Ne 3/n HasBa Tremn Kinekicts ronua
1 He 3amanoBani
8. Camocriiina po6ora
Ne 3/m Hasga temu KinbkicTh
TOJIUH
1 ExcnepuMeHTaIbHI METOIN AOCIIHKEHB MIITHOCTI 2
2 CraTtuuHi, pecypcHi BUIpoOyBaHHSI KOHCTPYKLIH 2
3 3MiHa nepeBaHTaXeHb Y Yaci, KoedillieHT ocaabieHHs OPUBY 4
4 HaantaxeHHs, aifo4i Ha KPUIJIO 2
5 ITo6Gy10Ba €mop CHJI TA MOMEHTIB 2
6 Po3paxynku HaBaHTaxeHb Ha ['O 3
7 Po3paxyHku HaBaHTakeHb Ha BO 2
8 HapanTa)keHHs1 HA TBUHTH BEPTOJIBOTY. 16
9 MeToi1 po3paxyHKiB pecypcy 7
10 [TepeBipovHMit pO3paxyHOK Ha HOPMaJIbHI HAPYKEHHS. 2
11 [epeBipoyHmii pO3paxyHOK Ha JOTHYHI HAPYKEHHS. 2
12 Po3paxyHKH JiHIKHUX Ta KYTOBUX NEPEMILlICHb &)
13 HapanTaxeHHs1 Ha 103K 2
14 HaBaHTaxeHHsI Ha 11aci &)
15 AeponpyXHICTh KOHCTPYKITIT 15
Pazom 71

9. InauBinyaabHi 3aB1aHHS

33Bllal-[l-[ﬂ. P03paxyHOR HABAHTAKCHDb HAa KPUJI0 BCJIMKOT0 IOJAOBKCHHS.

(Cemecrtp 6)

Bkirouae po3paxyHOK MOBITPSHUX | MAaCOBHX HaBaHTaXKEHb 3 ypaxyBaHHSIM KoedimieHTy

nepeBantaxenHs: [1C, moOynoBy emroop BiJHOCHOI HHPKYJSLIT, Hepepi3HUX CHJ, 3THHAIOYOro Ta
NpUBeIeHOr0 MOMEHTIB. [lepeBipKy 3HalICHUX HABAHTAXKCHB MO CIPOLICHUM 3aJICKHOCTSM. 3Ha-
XOJDKEHHSI B PO3PaxXyHKOBOMY Iepepisi Kpuia TOUKH MPUKIaAaHHs PIBHOAIIOYOI mepepi3Hoi cruiin
Ta HABaHTa)XCHb y 3B'sI3aHIN CHUCTEMI KOOp/IMHAT.

3HalifieHl y 3aBJlaHHI HABAHTA)KEHHS € BUXIJHOIO 1H()OpPMALI€I0 IPY BUKOHAHHI MPOEKTYyBa-
JHHOTO Ta IEPEBIPOYHOTO PO3PAXyHKIB KPHJIa Y TOAAIBIIOMY KypCOBOMY IPOEKTi.

Tema kypcoBoro npoekry “Po3paxyHku MirtHocTi Kpuia i1 maci I1C”,

KypcoBuii npoekt
(xkypc 4, cemectp 7).




MeTa npoeKTy: 3aKpiMUTH TEOPETHYHI 3HAHHSA 1 HAJATH MPAKTUYHI HABUYKH BUKOHAHHS PO-
3paxyHKiB MIIIHOCTI arperatiB aBialliiHUX KOHCTPYKIIIi.
3MicT nmpoekKTy:

1. IIpoexTyBaNbHUI PO3paxyHOK Tepepidy Kpuia 3 ypaxyBaHHSM HAaBaHTAXXCHb, IO OyiH
3HAWIeH] P BUKOHAHHI 3aBlaHHA 1, a came, TOBIIMHU OOIIMBKY 1 MIary CTPUHTEPIB Y PO3TATHY-
Till Ta CTUCIIN MaHENAX, PO3PaXyHKU Ta Mi0ip MO copTaMeHTaM MpoQiTiB CTPUHTEPIB, MOSCIB JIO-
HXXEPOHIB, TOBIIIMH CTIHOK JIOH)KEPOHIB, BiJICTaHI MK PSIOBUMH HEPBIOPAMH KPHJIA.

2. [lepeBipoyHMii pO3paxyHOK MIIIHOCTI HA HOPMaJIbHI 1 JOTUYHI HANPY>KEHHS] BUKOHYETbCS
13 3aCTOCYBaHHSM CICIiaILHOTO KOMIT I0TEpHOTr0 3abe3neuenns. Maiin BUXiTHUX JaHUX POPMYETH-
sl 1O pe3yJbTaTaM MPOCKTYBAaJIbHOTO PO3PaxXyHKy IMepepi3y Kpwia | Jirouux B mepepisi HaBaHTa-
*eHb. [lepina iTeparis po3paxyHKy HOpMaJIbHUX HAMPYXKCHb IS 3aKPIMJICHHS 3HAHb AJTOPUTMY |
HaBHYOK PO3PAXYHKIB MO0 METOAY PEAYKIIHHUX Koe]ilieHTIB BUKOHYEThCS BpyuHY. BUCHOBOK 1po
MITHICTD (OPMYITIOETHCS 1O KiHIIEBOMY (aiily po3paxyHKIB Ha KOMII'IOTEpi i3 ypaxyBaHHIM HOP-
MaJIbHHUX 1 JOTHYHHUX HANPYXKCHb, BU3HAYAETHCS TIOJIOKEHHS IICHTPY JKOPCTKOCTI Tepepi3y 3a me-
TOJIOM (PIKTUBHOTO MOMEHTY.

3. IIpoekryBanbHUi Ta TEPEBIPOYHUI PO3PAXyHKH OCHOBHOT'O YW HOCOBOTO CTOSIKA IHaci.
HaBaHTa)KCHHSI CTOSIKa BH3HAYA€ThCS HEOOXIMHICTIO MOTJIMHAHHS €Heprii BEpTHKAIbHOTO Iepe-
mitenns [1C. [To 3HaliieHMM HaBaHTa)KEHHSIM JIJIsl BUOPAHOI CXEMH CTOsIKa OYAYIOThCSI SIIOPH T10-
B3/IOBXKHUX Ta TMEPEPI3HUX CHUJI, STHHAIOYHUX Ta KPY)KHUX MOMEHTIB. [IpoekTyBaibHUIT PO3paxyHOK
BKJIIOYAe iA0Ip MHEBMATHKIB, BUSHAYCHHS E€KCILUTyaTallliHOTO | MaKCHMMaJIbHOTO XOJIB aMOPTH3a-
TOpa, reoMeTpii mepepi3iB OCHOBHUX CHIIOBUX €JEMEHTIB cTosKa. [IepeBipounmii po3paxyHOK CKiia-
Ja€ThCs 3 BU3HAYCHHS KOe(DILISHTIB HAUTMIIKY MIITHOCTI OCHOBHHX €JIEMEHTIB | pecypcy cToska
1aci JliTaka 94 BEPTOJIBOTY.

Bcboro roguH Ha BUKOHAHHA NMPoeKTy — 60 y ToMy uncii: ayauropHa poboTa cryaeHTa — 16 ro-
JIMH, caMOCTiitHa poOoTta — 44 ToauH.

Camocriiina po6ora
(Tpu BUKOHAHHI KypCOBOT'O MPOEKTY Y CEMECTPI 7)

Ne 3/m Ha3zBa Temu Kisbk.
TOJI.
1 2 3
1-3 | [IpoekTyBaabHUI PO3PAXYHOK NEPepi3y KPHJIa JiTATHHOTO anapary 10
4 —7 | IlepeBipouHuii po3paxyHOK MIITHOCTI Iepepi3y Kpuila Ha HOPMaibHi 1 JOTHYHI 6
HaIpY>KECHHSI.
8—11 | [IpoexTyBaJlbHHI PO3PaXyHOK OCHOBHOTO YH HOCOBOTO CTOSIKA MIaci. 12
12 — 14 | TlepeBipoyHnii po3paxyHOK MIITHOCTi CTOsIKA IIIaci, pO3paxyHOK pecypcy miaci. 8
Pazom 36

10. Metoau HaBYaAHHSA
[IpoBeneHHST ayIUTOPHUX JIEKIIiH, Ta0OpaTOPHUX POOOT, MPAKTUIHUX 3aHATh, 1HIUBITyaTbHI KOH-
cynbramii (mpu HEoOXiTHOCTI), caMocTiiiHa poOoTa CTYACHTIB 32 MarepialiaMH, OIMyOJiKOBaHUMHU
kadeaporo (METOAMYHI MOCIOHUKM), IPOBEACHHS OTIMITIa.

11. MeToau KOHTPOJIIO

[IpoBeneHHS TOTOYHOTO KOHTPOJIIO, MICHEMOBOTO MOJYJIBHOTO KOHTPOJIO, (piHATBHUI KOHTPOJIb Y
BUTJISAL ICTIUTIB. 3aXUCT KYpPCOBOTO IPOCKTY.

12. Kpurepii ouiHloBaHHS Ta po3noAia 6aaiB, ki OTPUMYIOTH CTY/IEHTH
12.1. Po3nosin 6aiiB, siki OTpPUMYIOTH CTYACHTH (KiTbKICHI KpUTEPil OI[iHIOBAHHS)




CknazmoBi HaB4aNIbHOI po- | banu 3a ogHe 3aHATTS Kinpkicts 3ansTh | CyMapHa KUIBKICTh
60TH (3aBmanHs) (3aBIaHBb) OamiB

Moayas 1

Po6GoTa Ha jexiisgx 0...1 9 0...9

BuxonaHHs 1 3aXuCT na- 0...2 9 0...18

OopaTopHuX (MpaKkTHy-

HHX) pOOIT

MoayabHUN KOHTPOJIb 0...12 1 0...12
Moayas 2

Po0Oora Ha mexiiax 0...1 7 0...7

BukonanHs 1 3axucr na- 0...2 7 0...14

6opaTopHux (MpaKTHY-

HHX) POOiT

MopaybHHI KOHTPOJIb 0...12 1 0...12

Bukonanns 1 3axuct PI'P 0...28 1 0...28

(PP, PK)

Ycboro 3a ceMecTp 0...100

CemectpoBuii KOHTPOJIb (iCIIUT/3alTiK) MPOBOAUTHCS y pa3i BIAMOBH CTYAEHTa Bia OaltiB Imo-
TOYHOT'O TECTYBaHHS W 3a HASBHOCTI JIOMYCKY J0 icnuty/3amiky. Ilin 9ac ckiagaHHsI CEeMECTPOBOTO

icnuTy/3aiKy CTYJAEHT Ma€ MOXIIUBICTh oTpuMaT MakcumyMm 100 Oasis.

biner s icnuTy/3aiKy CKIagaeThCs 3 IBOX TEOPETUYHUX IMUTAHb Ta OAHOI MPAKTHYHOI 3a-
nadi. KoxeH TeopeTnyHe MUTAaHHS OLIHIOETHCS B JABAALATH ITSATh OajiB, a MpaKTHYHA 3aja4ya — B

II’SITECAT OalliB.

12.2. SIxicHi KpuTepii OLIHIOBAaHHS

HeoOxigauii 06¢Ar 3HaHb A7 OJIep>KaHHS TTO3UTUBHOI OIIHKU:

HeoOxigauii 00caT BMiHB IS 0JIepKaHHS TO3UTHBHOI OI[IHKU:

€KCIIEPUMEHTAIbHI METOIU TOCITIKEHb MIITHOCTI aBlallifHUX KOHCTPYKIIIH,
kiacudikamis i Ha KOHCTPYKIIIO, KOe(illi€HT epeBaHTAKEHb,
MIBUJIKICHA 1 3B'13aHa CUCTEMH KOOPIUHAT,
MaHEBpOBE MEPEBAHTAKEHHS Ta TIEPEBAHTAXXCHHS B HECTIOKIHHOMY ITOBITPI,
cucreMu HopM JTOTHOT MPUAATHOCTI, IO € Y CBITI,
cTpykTypa HopM, BUMOTH MIITHOCTI KOHCTPYKIIii, KJIacu(ikallis JiTaKis,
OTMHAI04a TPAHUYHUX MOJILOTHUX YMOB, PO3PaXxyHKOBI IIBUAKOCTI IMOJIBOTY,
HABaHTAKCHHS, 10 IFOTh Ha KPHUJIO JIITaKa,
METOAM MOOYI0BH S0P MEePEPI3HUX CUJT Ta 3TMHAIOYMX MOMEHTIB 10 KPUJTY,
KpUTEpii MIIIHOCTI aBiallifHUX KOHCTPYKIIiH,
BiJIPI3HATHU MICIIEBY Ta 3arajibHy BTPaTy CTIHKOCTI TOHKOCTIHHOTO €JIeMEeHTa KOHCTPYKIIii,
NPOEKTYBaIbHUN PO3PAaXyHOK Mepepizy Kpuia BEIMKOIO MOJOBXKEHH,

NepeBIpOYHUN PO3PAXYHOK KpUjla HA HOpMasbHI HANpy>KEHHS,
NepeBipOYHUIN PO3PaXyHOK KpWila Ha TOTUYHI HAIPy>KEeHHS,
(opMyTIOBaHHS BUCHOBKY PO MILIHICTh KOHCTPYKII.

BUKOHYBaTH 00pOOKY TEH30METPIi HAIIPYKEHOI'0 CTaHY TOHKOCTIHHOT KOHCTPYKIIII,
00YHCITIOBATH MAaHEBPOBI IMEPEBAHTAKEHHS Ta IEPEBAHTAXKEHHS y HECTIOKIHOMY TIOBITPI,
PO3paxyHKH MEePeBaHTAXECHHS Y AOBIIbHINM TOYII JiTaKa,



® DPO3paxyHKH MOBITPSHUX 1 MACOBUX HABAHTAXXEHb IO KPHITY,

e 100y0Ba EMIOp MEPEPI3HUX CHJI Ta 3STHHAI0OYNX MOMEHTIB 110 KPHUITY,

® PO3paxyHKH KpUTHYHHUX HANpPY>KEHb MICIIEBOI Ta 3aralbHOi BTPAaTH CTIMKOCTI €JIeMEeHTa KOH-
CTPYKIii,

® BHUKOHYBaTH MIPOCKTYBaJbHUI PO3PaxXyHOK MEpepi3y Kpuiia, BKIOYAI0OUYX TOBIIUHY OOLIHBKH,
IIariB 1 MJIOMII CTPUHTEPIB, JOHKEPOHIB Ta 1X CTIHOK, BI/ICTaHI M) HEPBIOpAMH KpHJIa,

® BHKOHYBAaTH IEPEBIPOYHUI PO3paXyHOK KpPHJIa HA HOPMAJIbHI HAIIPY KESHHS,

® BHUKOHYBAaTH NEPEBIPOYHMI PO3PaXyHOK KpWJIa Ha JOTUYHI HAIIPY>KEHHS.

12.3 Kpurepii oriHoBaHHS pOOOTH CTYJIEHTA IPOTIATOM CEMECTPY

3anoBisibHO (60-74). [Toka3zaTk MiHIMyM 3HaHb Ta yMiHb. BimmpaitoBaTu Ta 3aXMCTHTH BCI
nabopaTopHi poOOTH Ta IOMAITHE 3aBIaHHs. 3HATU MOCTIAOBHICTh PO3B’sA3aHHS 3a/adi 10 BU3HA-
YEHHIO MIITHOCTI arperaty KOHCTPYKIIIT JliTaka.

Hoope (75-89). TBepmo BoaOAITH MiHIMyMOM 3HaHb. [Toka3aTh BMiHHS BUKOHYBATH Ta 3aXH-
ATy BCl JIabopaTopHi poOOTH B 0OYMOBICHHI BHUKIIAJa4eM CTPOK 3 OOIPYHTYBAaHHSM pillleHb Ta
3aXO0/iB, AK1 3aIIPOIIOHOBAHO y PoOOTaxX. 3HATH MOCIIOBHICTh PO3B’sI3aHHS 3a]1a4i 110 BU3HAYEHHIO
KOe(]ili€HTIB MepeBaHTaXXeHb, HABAHTAXKEHb, HANIPYKEHO-A(POPMOBAHOTO CTaHY E€JIEMEHTIB KOHC-
TPYKIIIi KprJia JiTaka.

Bigminno (90-100). 31aTti Bci KOHTPOJIbHI TOYKHU 3 OILIHKOIO «BiIMIHHOY». JJOCKOHAIBHO 3Ha-
TH BC1 TEMH 3 OCHOBHOT'O Ta JI0JIATKOBOTO MaTepially Ta YMITH 3aCTOCOBYBATH iX CAMOCTIHHO.

HIkana oniHoBaHHA: 0aJbHA i TPaAUIiiiHA

) Orinka 3a TpaAuLiHHOO KO0
Cyma 6aniB : _ :
Icniut, nudepenmniiioBanuii 3aiik 3anik

90 - 100 BigMminHO

75 -89 Hobpe 3apaxoBaHO
60-74 3a10BUILHO

0-59 He3zanoBingpHO He 3apaxoBano
Cemectp 7

3axucT KypcoBOro nmpoexkTy

Po3nomin 6aniB, siKi OTPUMYIOTH CTYJCHTH 32 BAKOHAHHS KYPCOBOTO MTPOEKTY

[TosicHroBasibHA 3anucka | ImocTpaTuBHa yacTuHa | 3axucT NpoekTy | Cyma

Jlo 30 o 20 1o 50 100
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