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1. Onuc HABYAJIBLHOI JUCHUILIIHA

. I'any3b 3HaHB, HANIPAM MIATOTO- XapakTepucTHKA HaB-
HaiimenyBaHHSA . e o o . .
. BKH, OCBIiTHbO-KBaTi(ikaniiitHuit YaJbHOI IMCUHMILIIHA
NOKA3HUKIB .
piBeHb JeHHa popMa HaBYaHHS

I'any3b 3HaHB
13. MexaHi4Ha iHKEHEPis
KinbkicTh kpenuTiB — 8 CrneniajJbHicTh BubipkoBa
134. AgiariitHa Ta paKeTHO-KOCMi-
YHa TCXHIKa

MonyniB — 2 Pik miaroroBku:
3MICTOBHUX MOJYJIiB — 4 2020/2021
[HnuBiyanbHe 3aBIaHHS Cemectp
- PI'P (5-ii cem.), OcgiTHs nporpama . .
. i . 5-i1 6-ii
- PP (6-i1 cem.). JliTaku 1 BEpTOIBOTH.
) Jlexmii*
3arajbHa KijdbKICTh TOJMUH — 24 ron. ‘ 32 rom.
240 IIpakTn4Hi, ceMiHApChKI*
32rog. ‘ - TOJ.
TwxHEeBUX TOOUH I J€H- JlaGopaTopHni
HOIT
- 32
dhopmMu HaBYaHHS:
ayutopHux — 3,5/4,0 Cawmocriiina podora
CaMOCTIHOT poOOTH CcTyIe-
49 ron. 71 ron.
Hra — 3,5/4,0 . A )i\
PiBenn .
Cemectp 5 . . InauBinyanbHa podorta
BHUIIIOI OCBIiTH:
ayTOP- | CAMOCT. POD. nepiuii (6akanraBpChKuii)
HUX* 49 ron. PI'P PP
56 rox.
Cemectp 6 Buj koHTpOIIO
ayJIuTop- CaMocCT. po0.
HUX* 71 ron. ICIIAT 1CIIAT
64 ron.

IpumiTka. CriBBIIHOIIEHHS KUTBKOCTI TOJIMH ayIUTOPHUX 3aHATh JI0 CAMOCTIMHOT 1
1HIMBIAYaJIbHOI pOOOTH CTAaHOBUTH: JIJIsl eHHOT (popmu HaBdaHHs — 120/120

* AyIUTOpHE HaBaHTXKECHHS MOXKe OyTH 30ibiIeHe a00 3MEHIIICHE Ha OJTHY TOJIMHY B
3aJIEKHOCTI BIJ] pO3KJIay 3aHSTh
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2. MeTa Ta 3aBAAHHA HABYAJILHOI JUCIUILIIHA

Meta BUBYEHHSI — OTPUMAaHHS 3HaHb [IPO BUMOTHU J0 CTPYKTYp CKIAAHUX Oararoere-
MEHTHHX HECYYHMX KOHCTPYKIIii B3arajii, 0cOOJIMBO, TOHKOCTIHHUX — Ta OCOOJIMBOCTI
iX 7e(opMyBaHHS B YMOBax peajibHOI €KCIUTyaTalli; Ipo IPaHUYHI CTAHH TAKUX KOH-
CTPYKIIiii; HABUNTU METOaM BU3HAUEHHS HAIIPY>KEHb, IEPEMIILIEHD B €JIeMEHTaX CKJa-
JEHUX KOHCTPYKIIN Bij Ail BIIOMHX (3aJ]aHMX) 30BHIIIHIX CUJI, @ TAKOXK METOJIaM BHU-
3HAYEHHS PAHUYHUX 3HAYEHb MapaMeTpPiB 30BHIMIHIX Ail, 110 IPUBOAATH 10 TPaHUY-
HUX CTaHIB KOHCTPYKIIiii, 800 €JIEMEHTIB.

3aBaanHs — GOpMYBaHHS Y CTYACHTIB YSBIEHHS MPO PO3PAXYHKOBI CXEMH, 1110 3aMi-
HIOIOTh peaibHI KOHCTPYKIIIi, a TAKOX Ha0aHHS HABUYOK PO3PAXyHKIB HA MIIHICTh Ta
HKOPCTKICTh CTPYKTYP CKJIaJIHMX OaraToeJeMEHTHUX HECy4YMX KOHCTPYKIIM aBialfiii-
HUX HECYUMX KOHCTPYKIIiH THTIA KprJiia, (DI03ETISIKY, MIMAaHTO0YTY, JIONATI HECYy4O0ro TBH-
HTa Ta IHIIKX arperariB JITaAIbLHOTO anapary.

KomnereHTHOCTI, IKi Ha0yBalOTbCA: 3HAHHA Ta PO3YMIHHS NMPEAMETHOI 00J1acTl Ta
PO3yMiHHS MPOQeciiHOl AISIBHOCTI; 3MaTHICTh NMPUAMATH OOIPYHTOBAH1 PIIICHHS;
31aTHICTh IPOBOJIUTH PO3PAXYHKHU €JIEMEHTIB aBial[iiHOT Ta PAKETHO-KOCMIYHOT TeX-
HIKW Ha MIITHICTb; 3J1aTHICTh NIPU3HAYATH MaTepiaau IJis €JIEMEHTIB KOHCTPYKIIIi aBia-
I[IMHOT Ta paKeTHO-KOCMIYHIM TeXHIKHU; 3aTHICTh MMPOSKTYBATH Ta MPOBOIUTH BUIIPO-
OyBaHHS €JICMEHTIB aBialliiHOI Ta PAaKETHO-KOCMIYHOT TeXHIKH, ii 00J1aJHaHHS, CHCTEM
Ta M1JCUCTEM.

OuikyBaHi pe3yibTaTH HABYAaHHSA: 3aCTOCOBYBAaTH BHMOTHM T'ally3€BUX HOPMATHB-
HUX JIOKYMEHTIB IIIOJI0 MPOIEAYP MPOSKTYBAaHHS, BUPOOHUIITBA, BUIPOOYBAHHS Ta
(ab0) ceprudikarrii ex1eMeHTIB Ta 00’ €KTIB aBialliifHOI Ta PAKETHO-KOCMIYHOT TEXHIKA
Ha BCIX eTarax ii )KUTTEBOrO LUKy, BuOupaTu Ta 3acTocoByBaTH Uil pO3B’sI3aHHS
3a/1ad MPUKIAAHOT MEXaHIKU MPUJATHI MaTeMaTU4H1 MeToAu; BooaiTn HaBuYKamMu
BHU3HAYCHHS HABAHTAKEHb HA KOHCTPYKTHUBHI €JIEMEHTH aBlalliHOT Ta paKETHO-KOCMi-
YHOT TEXHIKHM Ha yCiX eTamnax ii )KUTTEBOTro HUKIY; OOUUCIIOBaTH HAMPYXKEHO-1e(op-
MOBAHUW CTaH, BU3HAYATH HECY4y 3/IaTHICTb KOHCTPYKTUBHHUX €JIEMEHTIB Ta Haaiil-
HICTh CHCTEM aBiaIlliHOI Ta PAaKETHO-KOCMIYHOT TEXHIKH.

IIpepexBiznTin — 0a3yeTbcs HA pe3yibTaTaX BUBYCHHS NUCHUILIIH: «MexaHika mMa-
TepiaiiB Ta KOHCTPYKIIi», « Teopernuna mexanika Ta TMM», «Dizukay, «Buiia ma-
TeMatuka» Ta «HapucHa reomeTpisi».

KopekBi3nTn — BUKOPUCTOBYETHCS B AUCIUILTIHAX « MIIHICTb JIITAKIB Ta BEPTOJIHO-
TiB», «BunpoOyBaHHs Ha MILHICTh aBlal[IiHOT TEXHIKW.



3. IIporpama HaBYAJIBLHOI JUCHUILIIHU

Monayas 1.
3micToBHUH MoayJb 1.

TEMA 1. Beryn.
Beryn no maBuanbHO1 quctminiigi «byiBensHa Mexanikay. [IpenMeT BUBUCHHS 1 3a-
nadl quctuIUIiag. byiBenbHa MexaHika K HayKa O MMPOEKTYyBaHHI palliOHAIbHUX He-
CY4YMX KOHCTPYKIII. MiCTO TUCIUIUIIHU B HABYAILHOMY IUTaHl. THITOBI pO3paxyHKOBI
CXEMH aBialliiHUX KOHCTPYKITii. OcOOMMBOCTI HABAHTAKEHHS KOHCTPYKITIH I TATHHUX
amapariB. BumMoru MiltHOCT1 1O KOHCTPYKIIiH JIITaKiB Ta BEPTOJILOTIB.

TEMA 2. Ckyiax KOMOiHOBAHUX CTPUKHEBUX CHCTEM.
EnemenTu, 1110 3B's3aH1, Ta 3B'I3KM KOMOIHOBaHUX CTEPKHEBUX cUcTeM. [ucku Ta mia-
pHipu. OnopHi 3B'13ku. [TonsaTTs crprxHs. Pepmu. Barosa nockonanmicts gpepm. Bu-
KOPUCTaHHsI KOMOIHOBaHUX CTPIDKHEBHX CHCTEM B JIITAKaX Ta BEPTOIHOTAX.

TEMA 3. AnaJjiiz pyxoMocCTi Ta 3MiHHOCTi IIAPHIPHO 3'€IHAHUX CHCTEM.
[ToHsATTS HEpYXOMOCTI Ta HE3MIHHOCTI. KiHeMaTH4H1 XapaKTepUCTUKH 3B’ A3KIB Ta
eJIeMEHTIB, 110 3B’ s3aHi. KinemaTtuunuii ananiz (popmynu Yebumbosa)). CTpyk-
TYpHUH aHalli3; CTPYKTYpHI npaBuia. Metoa nmoOyayBaHHs, METO/I PYWHYBaHHS.
Cratuka ckiaJeHuX KOHCTpPYKUiH. Akcioma mpo 3B'a3ku. PiBHOBara By3iiB. 3y-
cwuia B mapHipax. Kparai mapripu. HaBantaxeni mapHipu. PiBHOBara nuckiB
CratuuHuil aHai3 KOHCTPYKIIA. Matpulig cTaTuKU. 3B’ A3KHU, sIKI HE MOXHA YCY-
BaTH.

TEMA 4. Po3paxyHku 3yCWJIb y 3B'I3KaX CTATHYHO BU3HAYYBAHUX HECYUHX

KOHCTPYKIIii Ta B IX eJleMeHTaX.
3ycuiis y cTepkHAX (epM (METOJ piBHOBAru By3JiB, METOJI IEpEpi3iB, METOA 3a-
MIHHU CTEpPXkHIB). PO3paxyHOK 3yCHiIb B IIapHIpax 3 JOIIOMOTI'OO PIBHSHb PIBHOBAru
nuckiB. Po3BaHTa)keHHs Ta 3MilleHHs mapHipiB. CumerpuyHi koHcTpykuii. [1na-
HroyTtu. Teopemu npo cumertpiro. CuMeTpis BHYTPIIIHIX CHII Ta niepeMimieHb. Cu-
MeTpH3allisd 30BHIIIHIX cWI. EMopu BHYTpIIIHIX CHUJIOBUX (DakTOpiB B Oankax 3
KPYT'OBOIO BICCIO BiJ JIii pO3MOIICHUX Ta CKYMTYCHUX HABAHTAKCHbD.

3MicTOBHMI MOIYJIb 2.

TEMA 5. IlepeMilieHHsI B CTATHYHO BU3HAYYBAHMX KOHCTPYKIIfAX.
®opmyna Mopa ta merog Mopa. IloHarTs npo eneMeHTu, no a1ehopMyrOThCS.
TenuioBi 11i, 3MIIIEHHS OMIpP B CTATUYHO BU3HAYYBAHUX KOHCTPYKLISIX.

TEMA 6. Po3paxyHOK CTATHYHO HEBU3HAYYBAHUX KOHCTPYKIIIii MEeTOIOM CHJI.
[TonsiTTst Mpo exBiBasieHTHY cucteMy. OCHOBHA cucTeMa. 3aiiBi 3B'SI3KU Ta BIJMO-
B1/IH1 3aliB1 HeB1oMI1. BaHTa)kHe Ta OAMHUYHI CTAaHH OCHOBHOI cucTeMu. KaHOoHIYHI
piBHsIHHS MeToay cuil. [1o0yryBaHHS CyMapHUX €Mop BHYTPIIIHIX CHIIOBUX (Dak-
TopiB (BC®D) B cTepkHEBUX eJIeMEHTaX KOMOIHOBaHUX cucteM. Jledopmarriiina me-
peBipka. OCHOBHE CHPOIICHHS MPOIEAYypH BU3HAYCHHS MEPEMIIICHb Y CTATUYHO
HEBU3HAYYBAHUX KOHCTPYKITISX.
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TEMA 7. Po3paxyHKH paM CHPOIIIEHUM METO0M NepeMillleHb.
Bub6ip Bu3HauanbHuX nepemMinieHb. Bektop HeBigoMux nepemimienb. Cucrema cui,
BIJIMOBIAHUX JI0 BU3HAYAJIbHHUX IMepeMillieHb. BUKopucTaHHs TOBIJHUKOBUX Ta0-
ik 3 pimeHasmMu. Bekrop 3ycunbs. Cucrtema piBHSHB piBHOBaru. CtaTnyHa BU-
3HAYyBaHICTh Ta YHIBEPCAJIBHICTh METOMy mepeMmimieHb. [[OHATTS po MaTpuilro
xopctkocti. [TodynoBa cymapuux entop BCD B eleMeHTax CTEPKHEBUX CUCTEM.

TEMA 8. KoHCTPYKTHBHI 0c00/IMBOCTi OCHOBHUX HeCY4YHX KOHCTPYKIIl JiTaKIiB

Ta BEPTOJILOTIB.
KoHCTpyKTHBHI 0COOJIMBOCTI OCHOBHMX HECYYHMX KOHCTPYKIIH JIITAJILHOIO amna-
pata (kpuio, Qro3emnsik, ornepeHHs ). Ponb THMOBUX KOHCTPYKTUBHUX €JIIEMEHTIB B
OIopi 30BHIIIHIM HaBaHTakeHHAM. PepmoBa aHasnoris. Ponb niadgparm (HepBropH,
[IMAHTOyTH) B 3a0€3MeYEHH] paliOHAIbHOTO HAIMPYKEHOI'O CTaHy aBlallliHUX He-
Cy4HX KOHCTpYKIINA. Po3paxyHkoBa cxemMa TOHKOCTIHHOTO CTEp:kKHs. PalioHanb-
HICTh HAIPY>KEHOT'O CTaHy TOHKOCTIHHOTO CTEPKHSI.

TEMA 9. I'eomeTpisi TOHKOCTIHHOTO CTPHIKHSI.
Oco0muBOCTI 3aBIaHHS TEOMETPIi TOHKOCTIHHOTO CTpHkHS. [[0TOUHMIT CTaTHIHUX
MOMEHT Iepepizy.
TEMA 10. BusHayeHHsI HOPMAJIbHUX HANpPYKeHb B Iepepi3ax TOHKOCTiHHOIO
CTPHKHA
BpaxyBaHHsI HEOJJHOPITHOCTI €JIEMEHTIB: peAyKyBaHHs. Omip psI0BUX IIIAHIOY-
TIB CIUTIOLYBaHHIO Mepepi3iB Pro3essuKy NpH ix 3ruHaHHl. CTIMKICTh IIIMAHTOYTIB.
OO6uuncnoBaHHs MOTPIOHOT YKOPCTKOCTI PSIAOBOTO MIMAHTOYTA.

Monyas 2.
3microBuii MmoayJsb 3.

TEMA 11. 3araabHa popMyJia 1Jisl JOTUHYHUX HATNIPYKEHb.
BusHaueHHs1 JOTMYHUX HalpykeHb. OCHOBHA T1OTE3a 3CYyBY TOHKOCTIHHUX KO-
HTypiB. [loTik fOoTHUYHMX HanpyxeHb. [Judepeniianpae piBHIHHSI piBHOBArH TO-
HKOT CTiHKH. 3arajpHa ¢popMyiia s JOTUYHHUX HAMpy>KeHb B Mepepi3zax TOHKOC-
TIHHOTO CTPYKHSL.

TEMA 12. BuzHaueHHs JOTUYHHMX HANPYKeHb Y BIIKPUTOMY KOHTYpI NpH 3rH-

HAHHI.
TOHKOCTIHHUH CTEPXKEHB 3 BIAKPUTUM KOHTYPOM Iepepi3y. Buznauenns notuy-
HUX Hamlpy>XeHb B BiAKpUTOMY KOHTYpi. [IpaBuia nis nodyayBaHHs emtop ToY-
KOBUX CTaTMYHUX MOMEHTIB. BpaxyBaHHs OB3JOBKHIX €J1€MEHTIB. J{uckpeTusa-
11is Iepepi3iB.

TEMA 13. LleHTp 3ruHaHHSA TOHKOCTIHHOTO CTPHIKHS 3 BIIKPUTHM KOHTYPOM I10-

MepevYHoro nepepisy.
[{eHTp 3rvHy TOHKOCTIHHOTO CTE€P>KHS 3 BIAKPUTHUM KOHTYPOM IMONEPEYHOTrO Ie-
pepi3y; OOYHMCIIEHHs Moro KoopauHat. HeMOXIIMBICTh OMOpy Aii MOMEHTY Kpy-
YEeHHS! TOHKOCTIHHOTO CTEPXHS 3 BIAKPUTHUM KOHTYpPOM. 3MIHIOBaHICTb. TOHKOC-
TIHHUWA CTE€P>KEHb 3 OJTHO3AMKHEHUM KOHTYPOM IEpEPI3y.

TEMA 14. KpyuyeHHs1 0AHO3AMKHEHOI'0 KOHTYPY (JIOH:KEpPOH JIONATi BEPTOJIITY,

HOCOK KPHJIA).
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Kpyuenns ogno3zamkHeHoro koutypy. ®opmyna bpeara. Kyt 3akpydyBanHs; mo-
HATTS U 00YMCIIEHHS KPYTHJIBHOI )KOPCTKOCTI TOHKOCTIHHOTO CTPUKHSI.
TEMA 15. Bu3znayeHHsI JOTUYHHMX HANPYKeHb B 0JJHO3AaMKHEeHOMY npoduti nmpu
3rHHAHHI.
BusHaueHHs JOTUYHUX HANPyKEeHb KOHTYpP1 B OJIHO3aMKHEHOMY KOHTYpI1 (BUKO-
PUCTaHHS YMOBH CTaTHYHO1 €KBIBAJEHTHOCTI). Y paxXyBaHHs MO3/10BXKHIX H1IKpI-
1JIeHb (MOSCIB, CTPUHIEPIB).
TEMA 16. LlenTp KOpPCTKOCTI.
[{eHTp &KOPCTKOCTI; OOYUCICHHS HOTO KOOpAWHAT. J/[Ba METOMM BU3HAYCHHS KO-
OpJIMHAT IIEHTPA KOPCTKOCTI. (MeTO ] DIKTUBHOT CHUITH, METO/T BIJOKPEMJIICHHS MO-
MEHTY KPYUYEHHS).
TEMA 17. O04ucieHHs1 JOTHYHUX HANpY:KeHb B 0araTo03aMKHEHHX KOHTYpPax
(JTIOH2KEPOH JIONATI BEPTOJIBLOTY, KPUJIO).
ToHKkOCTIHHMI CTpUXKEHb 3 OaraTo3aMKHEHHM KOHTYpoM mepepizy. Kpydenns
O0araro3aMKHEHUX KOHTYpiB. CTaHIapTHa Mpoleaypa METo1a CUJl.

TEMA 18. BuzHaueHHSI KOOPAHHAT LEHTPA }KOPCTKOCTI 0araT03aMKHEHOI 0 KOH-
Typy.
BusHaueHHs1 KOOpAMHAT [IEHTpa KPyUEHHS Ta )KOPCTKOCTI MpHU Kpy4ueHHi OaraTo-
3aMKHEHOTO KOHTYpY.
TEMA 19. Kpy4enns Binkpuroro npoginro. CTucHeHe KpYyYeHHsSI BIAKPUTOIO
npodiiro.
OOMexeHui omip KPYUYEHHIO BIIKPUTOTO KOHTYpPY 3a PaxyHOK MICLEBOIrO Kpy-
YeHHS CTIHOK. BUKOpuCcTaHHS pe3yabpTaTiB TeOpii NpyKHOCTI. BiibHE KpydyeHHS,
nertanariii. Enementu Teopii B. 3. BiacoBa (rimore3a npo BiICYTHICTb 3CYBIB B
CepeMHHII NOBEPXHI, CEKTOplajbHa KOOPAUHATA, CTUCKAHHSI AeTUIaHalllll, IosBa
HOBMX JOTUYHUX cui). ludepenuiiine piBHSAHHSA CTUCHEHOTO Kpy4eHHs. ['paHu-
gyH1 ymMoBU. [Ipukian pimenns. KoHCTpYKTHBHI peKOMEH1allii.

3micToBuil MOayJIb 4.

TEMA 20. IIpAMOKYTHHI KECOH y CUCTEMi CTPLIOBHAHOI0 KPHJIA.
[IpoTupiyust Mi>k OaJKOBOIO TEOPIEI0 Ta OMOPHUMH PEAKIISIMU KPUIIEBOTO Ke-
cona. CaMoBpIBHOBaXke€Ha J100aBKa, 110 MOTOAUTH Ii NmpoTupivyus. Jlenmanartii.
BinnosijzHa camMoBpiBHOBaKeHa CUCTEMa JOTUYHUX HanpyKeHb. [Ipunumn Hai-
MEHIIIOi po0OTH, IK OKpemuit Bunagok npuHiuny KacrinesHo. PiBusuns Efinepa.
['pannuni ymoBu. Pimenns piBusHHs Einiepa. AHani3 pe3yibTariB Ta peKOMEH-
nmari.

TEMA 21. 3ruHaHHA Ta CTiHKICTh IVIACTHHOK.
CuHTe3 MaTeMaTHYHOI MOJIeNl ie)OpMyBaHHS IUIACTUHOK. Po3paxyHKoBa cxema riac-
trHKY; rinote3n Kipxroda. BuBenenns piBasnb 3runanss (piBHsaHA Codi XKepmen-
Jlarutaca). I'pannyni ymMoBHU. Po3paxyHOK MPSMOKYTHHX IUIACTUH Y MOJABIMHUX TPHUIO-
HOMeTpuuHUX psinax (pimenHs Has'e). CTIMKICTb MIACTUHKY, CTUCHYTOI B OJJHOMY Ha-
NPSIMKY. AHaJII3 pe3yJIbTaTy i HIApHIPHO 00MepTol MPsIMOKYTHOI TutacTUHKK. [Tnac-
TUHKM BEJIMKOi JIOBKWMHM 1 BeaMkoi mmpuHU. CTIMKICTh aBlalliiHUX TPOQLIB.



BukopuctanHs TOBITHUKOBHX JTAHUX ISl PO3PAXYHKIB CTIMKOCTI IUTACTUHOK 3 THIITMMU
rpaHnIHUMH yMOBaMH. CTIMKICTb IIACTUHOK MPH 3CYBI (CTIHKA JIOHKepoHa). CTIHKICTh
Npy KOMOIHOBAaHOMY HaBaHTa)KeHHI (OOIIMBKA).
TEMA 22. OcHOBH MeTOy CKiHY€HHX eJIEeMEHTIB.

[TonsiTTst KiHIIEBOTO eneMeHnTa. Matpuiist popMu Ha MPUKIIA TPUKYTHOTO eJie-
MEHTa IUIaCTUHKU. MaTpuiis ;kopcTKOCTI. JIokanbHa 1 ri1o0aibHa CHCTEMH KOOP-
nuHaT. Po3paxyHkoBa cucrema piBHSAHb. I'paHnyH1 ymMOBH. Bu3zHaueHHs By3I0-
BUX repeMimeHb. [lepexia Bl By3J10BUX HEPEMILIEHb A0 NapaMeTpiB HaIpyxe-
HOr'0 CTaHy KOHCTpyKuii. CTaHaapTHI 00YMCIIIOBaIbHI KOMIUIEKCH IS IHXKEHEp-
HOTO aHal3y Hecyuux KOHCTpykuid (tumy "Unigraphics”, "NASTRAN",
"Cosmos" 1 T.11.).

4. CTPpyKTYpa HABYAJIbHOI AUCIUILIIHA

KinpkicTs rogun

Ha3Bu 3MicTOBHUX MO- JeHHa ¢popma

TyJIiB 1 TEM ych y TOMY YHCITi
oro 1 | 7120 C. p.
1 2 3 4 5 6
MoayJas 1
3microBuii MmoayJib 1. AHaui3 i po3paxyHok cTpu:kHeBUX cuctem. Y. 1
Tema 1. Bctyn 4 2 2
Tema 2. Cxitag koMOiHO-
BAHMX CTPWKHEBUX cuC- | 12 2 6 4
TeM
Tewma 3. Anaii3 pyxoMo-
cTi Ta 3MiHHOCTI maphi- | 16 4 6 6
pHO 3’ €IHAHUX CUCTEM
Tema 4. Po3paxyHku 3y-
CUJIb y 3B’SI3Kax CTaTH-
YHO BU3HAYyBaHUX KOH- | 14 2 6 6
CTPYKIIi} Ta iX eJIeMeH-
Tax
Pazom 3a 3micToBUM MO- 46 10 18 18
aynem |

3micToBHit MOAYJIb 2. AHAJI3 | pO3paxyHOK cTpU:KHeBHUX cucTeMm. Y. 2. Po3pa-
XYHKH arperartiB aBianiiHux KoHCTpykKuin. Y. 1

Tewma 5. Tlepemitenss B
CTATUYHO BHU3HAYYBAHUX
KOHCTPYKITISIX

8

2

4

Tema 6. Po3paxyHok
CTaTUYHO HCBU3HAYYyBa-
HUX KOHCTPYKIIilf METO-
JIOM CHJI

14

Tema 7. Po3paxyHOK pam
METOJIOM TepeMillleHb

14




Tema 8. KoHcTpyKkTuBHI
0COOJIMBOCTI OCHOBHHX
HECYYHMX KOHCTPYKIIiH
JIITaKiB Ta BEPTOJIHOTIB

Tema 9. 'eomerpist TOH-
KOCTIHHOTO CTPHKHS

10

Tema 10. Busnauenns
HOpMAaJIbHUX HAIpYKCHb
B IIepepizax TOHKOCTIH-
HOTO CTPHIKHSA

Pa3zoM 3a 3MicTOBHUM MO-
ysem 2

59

14

12

33

Ycboro ronuH (5-i cem)

105

24

32

49

Monyab 2

3micTroBuit Moay b 3. Po3paxyHku arperartiB aBianiiHux KOHCTpyKuii. Y. 2

Tema 11. 3aransHa dop-
MyJia Uit JOTUYHUX Ha-
pYy>KEHb

4

2

2

2

Tema 12. Buznauenns
JOTUYHHX HATPYKEHb y
BIIKPUTOMY KOHTYPI IPH
3rMHAHHI

18

Tema 13. Llentp 3ru-
HAHHS TOHKOCTIHHOTO
CTPYIKHSI 3 BIIKPUTUM
KOHTYPOM IONIEPEYHOTO

nepepizy

Tema 14. Kpyuenns
OJTHO 3aMKHEHOI'0 KOH-

Typy

Tewma 15. Busnauenns
JTOTHUYHUX HANpPY>KEHb B
OJTHO 3aMKHEHOMY TIpO-
¢bini mpu 3TUHAHHI

12

Tema 16. LleHnTp x0pCT-
KOCTi

10

Tema 17. O0OuncieHHs
JOTUYIHHX HATpPy>KCHb B
0araTo3aMKHEHUX KOH-

Typax

12

Tewma 18. BizHaueHHs koop-
JIHAT LIEHTPa KOPCTKOCTI Oa-
TATO3AMHEHOTO KOHTYPY

14

Tema 19. KpyTinus Biak-
puroro npoginto. Cruc-
HEHE KPY4YEeHHsI BIIKpHU-
TOTO NPOodiTFo

16

Pa3owm 3a 3MicTOBUM MO-
nynem 3

75

18

22

40
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3microBuii MmoayJib 4. Po3paxyHKH TOHKOCTIHHHUX €JIEMEHTIB aBialliiHMX KOH-
CTPYKUIii
Tema 20. [IpsimMokyTHIH
KECOH y cucTeMi cTpino- | 26 6 8 10
BUJHOI'O KpuJia
Tema 21. 3runanHs Ta
CTIMKICTb IJIACTUHOK 22 6 2 10
Tema 22. OcHOBH Me-
TOoY CKIHYEHHUX €JIEMEH-
Tin 17 2 11
Pa3om 3a 3micTOBUM MoO-
Ycworo ronun (6-i cem) | 135 32 32 71
VYeporo ronun 240 56 32 120
5. Temu ceMiHAPpCHKHUX 3aHATH
Ne 3/ Ha3zBa Temn KinpkicTs rogun
1 He mmanyroorecs
6. TeMu NpaKTUYHUX 3aHATH
Kins-
Ne 3/m Ha3Ba Temu KicTb
TOOUH
1 2 3
1 JocnipkeHHs: JUCKPETHO1 MOJIelIl JIOHKEPOHA 2
2 ExcnepumeHTanbHe OLIHIOBaHHS aJIeKBaTHOCTI pO3paxyHKOBOL )
cxemu pepma
3 AHaJ1i3 3MIHIOBAaHOCTI CTPHIKHEBUX CUCTEM 2
4 Cratn4HO BU3HAaUyBaH1 KOMOIHOBaH1 CTPUKHEB1 CUCTEMHU 6
5 BusHaueHHs 3yCHiIb B CTPHIKHSIX CTATUYHO HEBU3HAYYBaHOI (hepMu 4
6 JlocimiKeHHs! TPaHUYHUX CTaHIB CTATUYHO HEBU3HAUYYBaHOI (pe- 5
pMuU
7 JlocmiKeHHs! KpUTUYHOL CUITM CTUCHYTOTO CTPHKHSI METOJIOM 4
CaycBena
8 Po3paxyHOK KpyroBHUX HIIAHTOYTIB 6
9 Po3paxyHOK MJIOCKUX paM CIPOIIEHUM METOOM MEepEMIlleHb 6
Pazom 32
7. Temu J1a0OPATOPHUX 3aAHATH
| Nes/u | Ha3Ba Temu | Kimbkicts |
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FOJIUH

JlocnimxeHHs: HOpMalbHUX HANPYKEHb B HEOHOPI-

1 HOMY JTMCKPETHOMY Tepepi3i Kpuiia 4
12 I[OCJ'IiI[)KeHHSI.I[O.TI/IqHI/IX HanpyKeHb 3CYBY B TOHKOCTIH- 4
HOMY CTPH>KHI BIIKPUTOrO NpouIto
13 Po3paxyHok TIOJIOKEHHS [IEHTPA 3THHAHHS B TOHKOCTIH- )
HOMY CTPHKHI BIZKPUTOr0 Npouito
14 I[OTI/I‘.lH.i Hapy>KEHHS B JUCKPETHOMY OJHO3aAMKHEHOMY 5
podii
15 | IleHTp >KOPCTKOCTI OJTHO3aMKHEHOTO MPODLITIO 4
16 I[OTI/I‘:IH.i HaIIPY’KE€HHA B IUCKPETHOMY JIBO3aMKHEHOMY 4
npodimi
17 | LleHTp KOPCTKOCTI ABO3aMKHEHOTO MPO(1II0 4
18 | CTuCcHYTE KpYTIHHS BIIKPUTOTO MPOQLII0 4
Pazom 32
8. Camocriiina podora
Ne 3/m Ha3zpa Temu Kirsiicts
TOOUH
1 2 3
| Beryn 2
2 Ckna KOMOIHOBaHHMX CTPHIKHEBUX CUCTEM 4
3 AHani3 pyXoMOCTi Ta 3MIHHOCTI IIAPHIPHO 3’ €IHAHUX CUCTEM 6
4 | Po3paxyHKH 3yCWib y 3B’A3KaX CTaTMYHO BHU3HAUYBaHUX KOHC- 6
TPYKLIH Ta IX €JIeMEeHTax
5 [lepemiiieHHsl B CTATUYHO BU3HAUYBAHUX KOHCTPYKIIISIX 2
6 Po3paxyHOK CcTaTUYHO HEBM3HAUyBaHUX KOHCTPYKLIH METOJIOM 8
(970
7 Po3paxyHok paMm METOJIOM TMepeMillieHb 8
8 KOHCTpYKTHBHI 0COOIMBOCTI OCHOBHUX HECYYMX KOHCTPYKIIIH 2
JITaKIB Ta BEPTOJIbOTIB
9 I"'eoMeTpist TOHKOCTIHHOTO CTPUKHS 6
10 | BusHaueHHs HOpPMaJIbHUX Hampy>XeHb B Iepepi3ax TOHKOCTIH- 5
HOT'O CTPHKHS
Pazowm 3a 5-i1 cem. 49
11 | 3aranpHa ¢opmyia Juisi JOTUYHUX HANPYKEHb 2
12 | BuzHaueHHs1 TOTMYHUX HAIPY>KEHb Y BIAKPUTOMY KOHTYpi MpU 4
3TUHAHHI
13 | LleHTp 3ruHAHHS TOHKOCTIHHOTO CTPHXKHS 3 BIJIKPUTHM KOHTY- 2
POM TOIEPEYHOTO Mepepi3y
14 | KpyueHHs O4HO3aMKHEHOIO KOHTYPY 4
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15 | BuzHaueHHs JOTUYHUX HAMPYKEHb B OJTHO 3aMKHEHOMY TIpodii 6
IpY 3rUHaHHI
16 | LleHTp >KOPCTKOCTI 6
17 | OOuuCieHHs TOTUYHUX HAIPY>KEHb B 0araTO3aMKHEHHX KOHTY- 6
pax
18 | BuzHaueHHs1 KOOpJIMHAT LEHTPA )KOPCTKOCTI OaraT03aMKHEHOTO 6
KOHTYPY
1 2 3
19 | Kpytinua Bigkpuroro npo¢uito. CTHUCHEHE KpPYYEHHs BIIKpH- 4
TOr0 NMpoduII0
20 | ITpssMOKYTHIM K€COH y CUCTEMI CTPUIOBUJIHOTO KpHUJa 10
21 | 3ruHaHHS Ta CTIMKICTD MJIACTUHOK 10
22 | OcHOBH METOAY CKIHUCHHX €JIEMEHTIB 11
Pasom 3a 6-ii cem. 71
Pazom \ 120
9. InauBiAya bHI 3aBJaHHA
Ne 3/m HasBa Temu KinbkicTe
TOJNH
1 JlocipKeHHsL AMCKPETHOI MOJIEN] JIOH)KEpOHa 6
2 AHaJi3 Ta po3paxyHOK CTaTUYHO BU3HAYYBAaHUX T4 CTATUYHO 6
HEBHU3HAYYBAHUX KOMOIHOBAaHHUX CTPHIKHEBUX CUCTEM
3 Po3paxyHOK KpyroBux IIMAHTOYTIB 6
4 | Po3paxyHOK IJIOCKUX paM CIPOIIEHUM METOAOM NEPEMIIICHb 6
Pazom 3a 5-ii cem. 24
5 JIOTHYHI HaNlPY’KE€HHS 3CYyBY BIAKPUTOMY KOHTYpI IIPH 3TU- 3
HAHHI U BU3HAYEHHSI [ICHTPA 3TMHAHHSI
6 Po3paxyHOK 0THO3aMKHEHOT'O KOHTYPY 8
7 Po3paxyHok 0araTo3aMKHEHOTO KOHTYPY 8
Pa3zom 3a 6-11 cem. 24
Pazom 48

10. MeToau HAaBYAHHSA

[TpoBeieHHS ayAUTOPHUX JICKIIH, TPAKTUYHUX 3aHATH, 1HIUBITyaIbHUX KOHCY-
JbTalll, caMOCTilHA Ta 1IHIUBIyalbHA poOOTa 3100yBaviB.

11. MeToan KOHTPO.JIIO

[TpoBeeHHS TOTOYHOTO KOHTPOJIO, MMCHbMOBOTO MOIYJILHOTO KOHTPOJIIO, (hiHa-
JLHUM KOHTPOJIb Y BUTJISI ICTIUTY.
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12. KpuTepii OliHIOBaHHSA Ta PO3MOAiJI 0aJiB, IKi OTPUMYKOTh CTY/I€HTH

) . banm 3a ogHe 3a- .. )
Ck1azoB1 HaBYAJIBHOIL PO- Kinbkicts 3ansTh | CyMapHa Kijib-
6otu HATT (32- (3aBaHb) KiCTh OasiB
BJIaHHSI)
1 2 3 4
Moayas 1

3micToBHMI MOaYyJb 1
Buxonanns PI'P Y. 1 0...23,5 1 0...23,5
MoiynbHUI KOHTPOJIb 0...20 1 0...20
Po6ora Ha nekmisax 0...0,5 5 0...2,5
Pobora Ha mnpakTUYHUX 0...0.5 2 0. 4
3aHATTSIX

3MicTOBHUI MOAYJIb 2
Bukonannsg PI'P Y. 2 0...22,5 1 0...22,5
MoaynbHUN KOHTPOJIb 0...20 1 0...20
PoGoTa Ha nekiisgx 0...0,5 7 0...3,5
Pobora Ha mnpakTUYHUX 0...0.5 2 0. 4
3aHATTSIX
¥Ycboro 3a cemectp S-il ceM. 0...100

Monyas 2

3MicToBHMII MOAYJIb 3
Bukonanns PP Y. 1 0...22 1 0...22
MoiynpHUI KOHTPOJIb 0...20 1 0...20
Po6GoTa Ha nexiisax 0...0,5 8 0..4
Pobora Ha mnpakTHYHUX 0...0.5 2 0.4
3aHATTSIX

3micToBHMI MOayJb 4
Bukonanns PP Y. 2 0...22 1 0...22
MoiynbHUI KOHTPOJIb 0...20 1 0...20
PoboTa Ha nekiisgx 0...0,5 8 0..4
Pobora Ha mnpakTUYHUX 0...0.5 2 0. 4
3aHATTSIX
Ycboro 3a cemectp 6-i 0...100

CeMecTpoBuii KOHTPOIB (ICIIUT) IPOBOAUTHCA Y pasi BiAMOBH 3100yBaya Bif Oa-
J1B MOTOYHOTO TECTYBaHHS M 3a HAsIBHOCTI AONYycKy Ao icnuty. Ilig yac cknamganHs
CEMECTPOBOI0 iICIIUTY 3/100yBa4 Ma€ MOKJIUBICTh OTpUMaHHs MakcumyM 100 Ganis.

biner ang icnuty (ceM. 5) CKIAIAETHCS 3 ABOX TEOPETUUHUX 3AMUTAHb i OJTHOTO
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MPAKTUYHOTO 3aBAaHHSA. MakcHMallbHa KUTBKICTh 0ajIiB 32 BUKOHAHHS TCOPETUYHOTO
3aBaaHHs — 30 OaniB, MakCUMajbHA KUIBKICTh OalliB 32 BUKOHAHHS MPAKTUYHOTO 3a-
Baanusa — 40 Oais.

12. SIxicH1 kpuTepii OMIHIOBAHHS POOOTHU CTYIEHTA MPOTITOM CEMECTPY

3agoBisibHO (60 — 74). [Tokazatu MiHIMyM 3HaHb Ta yMiHb. 3gatu PI'P. Ilpu
HaIMCaHHI MOJYJIIB 3HAWTH BIJINOBI/II HA TEOPETHYHI 3alIMBAHHS 1 IOKA3aTH MPH MOT-
peOi Xia pilieHHsT TPUKIAIEHUX 3a/a4d. 3HaTU OCHOBHI TOJIOXKEHHSI IPOBE/ICHHS aHa-
J13y Ta pO3paxyHKy KOMOIHOBaHUX CTPHUKHEBHUX CUCTEM. BMiTH OyyBaTH MIOpPH BHY-
TPIIITHIX CHJIOBHX ()aKTOPIB B TAKUX KOHCTPYKIIISAX. 3HATH K BUKOPHUCTOBYBATH METO/T
NepeMIICHb JIs pO3paxyHKiB. BMITH 3HaX0IUTH B3aEMHI TIEpPEMIIIIEHHS ITepepi3iB CHU-
JIOBUX €JIEMEHTIB KOHCTPYKIIiH. MaTu ysiBy Ipo po3paxyHKOBY MO/I€]b TOHKOCTIHHOTO
CTPUXHS KECOHY Ta IJIACTHHOK.

Hoope (75 — 89). TBep10 3HATH MIHIMYM 3a BCiMa TeMaMH Ta BMITH 3aCTOCOBY-
Batu oro. 3gatu PI'P. ITpu HanucaHH1 MOYJIIB 3HaWTH BIATOBIAI HA TEOPETUYHI 3a-
MMBaHHS 1 TOKA3aTH MTOBHE PIIICHHS MOCTABJICHUX 33J1a4. BiIbHO BOIOAITH METOIAMU
IPOBEJCHHS aHali3y Ta pO3paxyHKy KOMOIHOBaHMX CTPM)KHEBHX cucTeM. BMmitu Oy-
JyBaTH €MIOpU BHYTPIIIHIX CHIIOBUX (DAKTOPIB B TAKMX KOHCTPYKIIISIX C BUKOPUCTAH-
HSIM TEOPEM O CUMETPii. BMITH BUKOPUCTOBYBATH METO]I IEPEMILLIEHD ISl PO3PAXYH-
KiB. BMITH OIIIHIOBATH KOPCTKICTh CHJIOBHX €JIEMEHTIB KOHCTPYKIIIi. BMiTH 3Hax0-
JUTU TEOMETPUYHI XapaKTEPUCTUKHU MONEPEUHUX NEPEPi31B TOHKOCTIHHOTO CTPUKHSI.
BwmiTu po3paxyBatu Hanpy>KeHUU CTaH MOMEPEUYHOIr0 Nepepizy TOHKOCTIHHOTO CTPH-
JKHS TIPY 3CYBI Ta 3rUHaHHI. MaTu ysIBY Mpo HanpyXeHUM cTaH KecoHy, poOOTy Iiac-
TUHOK TPH 3rUHAHHI, CTIMKICTh TIACTHHOK.

Binminno (90 — 100). Teepao 3HaTH BCI TEM Ta BMITH 3aCTOCOBYBATH iX. 31aTH
PT'P na makcuManbHy OIIIHKY. MOyJIbHHI KOHTPOJIb HAMTUCATH HA OIIIHKY, OJIU3BbKY
70 MaKCUMaJIbHOI. B17IbHO BOJIOITH BCiMa METOAaMH MPOBEACHHS aHaI3y Ta po3pa-
XYHKY KOMOIHOBaHMX CTPM)KHEBHX cucTeM. BmiTu OyayBaTu emopu BHYTPILIHIX CH-
J0BUX (PAKTOPIB B TaKUX KOHCTPYKIISIX ¢ BUKOPHUCTAHHAM CHMETpH3allii HaBaHTa-
YKEHHS Ta TEOPEM O CUMETpIi. BMITH BIJIbHO BUKOPUCTOBYBATH METO/ IEPEMIIIIECHD JJIS
po3paxyHKiB. BMITH OLIIHIOBaTH )KOPCTKICTh CUJIOBUX €JE€MEHTIB KOHCTPYKIIii ¢ BUKO-
PUCTaHHSM CUMETpH3aIlil HaBaHTaXEeHHS. BMITH 3HAXOAUTH T€OMETPUYHI XapaKTepu-
CTHUKH TONEPEYHUX Mepepi3iB TOHKOCTIHHOTO CTPHXHS. BMITH po3paxyBaTH Hampyxe-
HUM CTaH MOMEePEYHOro Mepepizy TOHKOCTIHHOTO CTPUKHS MPH 3CYB1 Ta 3rMHaHHI, 3HA-
XOJIUTU MOTO LIEHTP 3TMHAHHS Ta dOPCTKOCT. MaTH ysiBy IpO HaNpy>KeHUI CTaH Ke-
COHY, pOOOTY IIJIACTUHOK MPU 3TMHAHHI, CTIMKICTh TUIACTHHOK.

[Ipy BUKOHAHHI MPAKTHYHHUX POOIT MOKa3aTH CaAaMOCTIMHICTh 1 HaCTHPJIUBICTH
IIpU JOCTHUTAaHHI ITiT.

IlIkana ouiHoBaHHA: 0aJbHA | TPaauIiiiHa

OmiHKa 32 TPaAULIHHOO KO0
IcniuT, nudepeHniioBaHui 3aIiK | 3anik

Cyma 0OariB
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90 - 100 Biaminao

75 -89 JloGpe 3apaxoBaHO
60 —-74 3a10B1ILHO

0-59 HesanoBuibHO HesapaxoBaHno

13. MeToanune 3a0e3ne4eHHA

Pecypc, Ha sgKkoMy pO3MIIIEHO HABYaJbHO-METOJUYHUN  KOMIUICKC:

k102@d1 khai.edu

VY400BI1 MOCIOHUKH:

1.

Hi61p I'.O. byaiBenbHa MexaHika aBlaliiHUX KOHCTPYKIH : HaBY. nocio. , Y. 2
: Po3paxyHOK TOHKOCTIHHUX KOHCTPYKLIii; M-BO OCBITH 1 HayKu Ykpainu, Har.
aepokocM. YH-T iM. M. €. XXykoBcekoro "Xapkis. aBiail. iH-T". - XapkiB. - Haii.
aepokocM. YH-T iM. M. €. XykoBcrkoro "Xapkis. asiail. iH-T", 2020. - 280 c.
Hi6ip O.I'. , Kupmikia A.O. [JochimkeHHs JUCKPETHOI MOJIeN JIOH)KEepOHa Ta
KOMOIHOBaHUX CTPI)KHEBUX CHUCTEM : HaBY. 10ci0. /; M-BO OCBITH 1 HAyKu YK-
painu, Ham. aepokocm. yH-T iM. M. €. XKykoBcbkoro "Xapkis. aBiar. iH-T". -
XapkiB. - Hair. aepokocM. yH-T iMm. M. €. XykoBcekoro "Xapkis. aBiai. iH-T",
2019. - 88 c.
14. PexomeHna0BaHa JiTepaTtypa

bazoea
1. ByniBenbHa mexanika/ baxenos B.A., IBanuenko .M., [llumos O.B.- K.: Bugas-
HunTBo: Kapasena, 2006.-344 c.
2. byniBenbHa MexaHika Ta MeTajieBi kKoHCTpyKiii/ baxenos B.A., Jlamenko O.D.,
Komomiens JI.B., YxoB O.B.- Oneca: BunaBaunreo: Actporpunt, 2001.- 432 c.

Jlonomixcua

1.

CrpoutenbHast MEXaHUKA JICTATEIIBHBIX aIllIaApaTOB; YICOHUK TSl aBUAITHOHHBIX CIIe-
mansHOCTel By30B / 1. @. OOpasnos, JI. A. Byneraes, B. B. Bacunbes u ap.; [lox
pen. U. ®@. O6pasnosa. — M. : Mammnoctpoenue, 1986. — 536 c.

banabyx JI. U., Andyrtos H. A., Yciokun B. U. CtpoutenbHas MexaHuKa paker:
VY4eOHMK A1 MalIMHOCTPOUTENBHBIX ClelMalbHOCTEN By30B. — M.: Briciias
mkoja, 1984. — 391 c.

MakeeB A. 1., Cxonunaues b. . CtpoutenbHas MEXaHUKa TOHKOCTEHHBIX 3Jie-
MEHTOB aBHALIMOHHBIX KOHCTPYKIU. — XapbkoB, XA, 1987. — 103 c.
MakeeB A. U., CkonunueB b. 1. CtpoutenbHas MeXaHUKa CTEP>KHEBBIX dJie-
MEHTOB aBHALIMOHHBIX KOHCTPYKIUid. — XapbkoB, XA, 1988. — 94 c.

1.JIeBoB M. I1., lubup A. I'. UccrnemoBanue TUCKPETHON MOJIEIH JIOHKEPOHA
U KOMOMHUPOBAHHBIX cHCTeM: YueO. mocobue. — X.: Hai.aspokocm. yH-T
«XapsbK. aBuall. uH-T™», 2010. — 69 c.

JIsBOoB M. I1., Iubup A. I'. CTpouTenbHas MEXxaHUKa aBHALIMOHHBIX KOHCTPYK-
nuii: yue0. mocodue. — X.: Har. aspokocm. yH-T «XapbK. aBual. uH-m», 2010. —
Y. 2: PacueT TOHKOCTEHHBIX CTEpKHEN. — 84 C.
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7. JleBoB M. I1., [In6up A. I'. CtpoutenpHas MEXaHMKa aBUAIIMOHHBIX KOHCTPYK-
1ui: yue6. mocobue. — X.: Ham.aspokocM. yH-T «XapbK. aBuail. ©H-T», 2015. —
Y. 3: PacueT mImaHroyToB U IJIOCKUX pam — 96 c.

8. Hubup A.T., Kupnukun A. A., Muponos K. B. CtpourensHas MmexaHnka aBua-
IIMOHHBIX KOHCTPYKIIHI: yueO. mocooue 1o j1ad. nmpakTukymy . — X. : Hai. aspo-
KOCM. YH-T «XapbK. aBuall. uH-t», 2016.— 68c.

9. Jlnzuu B. T., [Iatkun B. A. IIpoexTnpoBaHre TOHKOCTEHHBIX KOHCTPYKLAN. —
M.: Mamunoctpoenue, 1985 — 344c

10.T"aitnauayk B. E., 3omoryxun B. K., Kupuuenko B. B. u ap. C6opuuk 3amay no
crpoutenbHOM Mexanuke. — X.: XAU, 1981. - 113 c.

11.Taiigauyk B. E., Kupnuenko B. B., CkonunueB b.1. CoopHuk 3aga4 no crpo-
UTEIbHOM MeXxaHuke cucteM — X.: XAH, 1983. — 117 c.

12.CxomunueB b. U., bymkoB 1O. E.HanpsskeHHOE COCTOSIHHME CTPEJIOBUIHOIO
Kpblia: yue0. mocobue. — XapbKoB: XapbK. aBuall. UH-T. — 64 c.

15. Inopmaniiini pecypcu
Caiit kadenpu k102@d1 khai.edu
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