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3MICTOBA YACTHHA 1
AHAJII3 JIIHIMHOI'O HATIPY KEHO-IE®@OPMOBAHOI'O CTAHY

Tema 1. Beryn

3amaui 1 MeToau omopy MarepianiB. IcTopis pO3BUTKY HayKH OINOPY MarepialliB Ta 3B’S30K Kypcy 3
3araJlbHOHayKOBUMH, 3araJlbHO IHXXCHEPHHMH Ta creniadbHuMu auciumuiiHamu. O6’extn BuBYeHHs. OCHOBHI
rinoTe3u HayKu Ipo OIlip MarepianiB. 30BHIIIHI CUIIH Ta iX Kiacudikaris.

Tema 2. OcHOBHI IOHATTSA ONOPY MaTepiaiiB

BHyTpimHi cunu 1 Meton iX BHBYEHHs (MeTox mepepi3iB). KoMIoHeHTH BHYTpIIIHIX CHJI Ta TEXHIKa iX
BU3HAuUeHHs . HampyxeHHs: moBHe, HOpMaibHe, notuyHe. [ledopmarii i mepeminierrs. OCHOBHI BIaCTUBOCTI
nedhopMOBaHUX Ti: MPYKHICTh, TUIACTUYHICTD, TOB3YYiCTh.

Tema 3. 'eoMmeTpHYHi XapaKTePUCTHKHU MJIOCKHUX NepepisiB

Cratnuni MmomeHnTu muionti. LlenTp Baru nepepizy. MoMenTH iHepuii rockux ¢iryp. Teopemu npo MOMEHTH
1Hepuii. 3aJeXHICTh MK MOMEHTaMHU 1HEpLIii IpU NOBOPOTI KOOPAMHATHUX OCEi. I'0JI0BHI OC1 Ta TOJIOBHI MOMEHTH
iHepuii. OxkpeMiBUIIaIKK MOJIOKEHHS TOJIOBHUX ocel iHepil. [IoHATTs nmpo paniyc iHeplii 1 eine iHepuii.

Tema 4. OcboBuii pO3THT i CTHCK

[To3nowxus cuna. Emtopa "N". Hanpyxenns B nmonepeunux 1 noxuiux nepepizax. Emtopa "c". Ilo3nosxHi Ta
nomnepeyHi gedopmanii. 3akoH ['yka npu po3assii ctucky. Monyne npyxkHocTi E 1 xoedimient Ilyaccona .
Kopcerkicts mpu po3Ts3i Ta cThucKy. OChOBI epeMILIeHHs ToNepeyHuX nepepiziB Opyca. Emopa "A".

Tema 5. MexaHiuHi BJ1acTHBOCTI MaTepiajiB NpH PoO3TArY i CTUCKY

JlocnigHe BUMBYEHHS MEXaHIYHMX BIACTUBOCTEH MaTepialiB (CTaHAApTHI 3pa3KH, BUIPOOYBaJbHI MAIMHHU,
miarpamu P-AL, o- ). JliarpamMu po3Tsry 1 CTHUCKY IUTACTHYHUX MarepiayliB Ta iX XapakTepHi TOYKH. [CTHHHA
niarpamMa  po3TAry. MexaHiuHI XapakTepUCTUKH MIIHOCTI 1 TIAacTUYHOCTI. Po3BaHTa)keHHS Ta MOBTOpPHE
HaBaHTaxeHHs. Haknen. JliarpamMu po3TATy 1 CTUCKY KPUXKHX MaTepiaiiB. TUNM pyiiHYBaHHS MIPH PO3TATY 1 CTUCKY.
[Torenmuiiina eHepris npyxHoi f1edopmariii pu po3TAry i cTucky. Iluroma noreHuianbHa eHepris.

Tema 6. Po3paxyHku Ha MilIHIiCTB i )KOPCTKIiCTH

[ToHATTS TPO MIIHICTD 1 KOPCTKICTh. TpuU METOAM PO3paxyHKY €JIEeMEHTIB KOHCTPYKIIH: 3a JOMyCTUMHM
HANpPY)KEHHSIM, 32 pyWHIBHIUM HAaBaHTa)XCHHSM, 3a rpaHnYHUMH ctaHamMu. OCHOBHI BUJM 33aJa4 B ONOp1 MaTepiaiB:




1) mepeBipka mirtHOCTI; 2) miabip mepepisy; 3) BU3HAYEHHS JOMYCTHMOTO HaBaHTaKCHHS.

Po3paxyHku Ha MIIHICTH 1 )KOPCTKICTh MPU PO3TATY 1 CTUCKY. YMOBH MIITHOCTI 1 )KOPCTKOCTI 32 JIOMyCTUMHUM
HarnpykeHHsM. [lonyctumi HanpyxkeHHs. KoedilieHTn 3amacy MIIHOCTI. YMOBH MIITHOCTI 1 )KOPCTKOCTI. TpHu BUaAM
3aJad. YpaxyBaHHS BJIACHOI BarW IMpH po3TAry i cTHCKy. llousaTTss mpo Opyc oanakoBoro omopy. CraTHYHO
HEBU3HAUEHI 3a/a4l IpU po3TAry 1 CTUCKYy. TemnepaTypHi Ta MOHTaXHI HAllpY’)KEHHS B CTaTUYHO HEBU3HAUYEHUX
cucTeMax.

3MICTOBA YACTHHA 11
AHAJII3 IIVIOCKOI'O HAITPYKEHO-IE®OPMOBAHOI'O CTAHY

Tema 7. AHaJIi3 MJI0CKOr0 HANPY:KeHO-1e(OPMOBAHOI0 CTAHY B TOYIII Tijia

[ToHATTS PO HANpYXEHHW CTaH B TOYII Tina Ta Woro Buau. KoMmMmoHeHTH HampyxeHoro craHy. llmockwuii
Halpy>XKeHUH cTaH. 3aKOH NapHOCTI JOTUYHUX HampyXeHb. HanpykeHHS Ha HOXWIMX IUIOUIMHAX. [ 0JOBHI
IUIOIIAAKK Ta TOJIOBHI HampyXeHHs. ExcTpemanbHi MOTHYHI HampyxkeHHA. |'padiuyHe DOCTIKEHHS IUIOCKOTO
HarnpyxkeHoro crany. Kpyr Mopa.

[ToHATTS TPO TPOCTOPOBHI HANPYKEHUWH cTaH. [ OJOBHI IUIOMIANKA Ta TOJOBHI HampyKeHHS. AHami3
nedopMoBaHoro crany y touui tina. Komnonentu nedopmaniii. Y3aranenenuit 3akon ['yka. O0’emna gedopmariis.
[TuToma moTeHianbHa eHepTis MPYKHOI nedopmaltis, i CKJIaI0Bi — eHepris 3MiHU (JOPMH Ta €HEPTist 3MiHU 00’ eMy.

Tema 8. Kpurepii minnocTi

[ToHATTS PO rpaHWYHUE HanpyxeHuid ctad. Kputepii muiactuuHocTi Ta pyiinyBanHs. Kpurepii MinHOCTI Ta iX
npu3HadeHHs. KiacuuHi Teopii MiITHOCTI: Teopis HallO1IbIINX HOpMaIbHUX HanpyxkeHsb (I T. M.), Teopis HalOLIBIINX
notruuHux Hanpyxens (111 1. m.), enepreruyna Teopis minHocTi (IV T. M.), Teopis mittHOCcTI Mopa. [ToHATTS 1po HOBI
Teopii MILIHOCTI.

Tema 9. 3cyB

Yuctuii 3cyB. Hampyxenns 1 aedopmarnii. 3akon ['yka s 3cyBy. Moaynb 3cyBy G (Momynb npyskHocTi 11
pony). 3aJeXHICTh MK MPYKHUMH CTAIUMHU 130TpornHoro matepiainy G, E 1 1. Po3paxyHok Ha MIIHICT IIpH 3CYBI.
YmMmoBa mirHocTi. JlonmycTrMi HampyXeHHs 3a pi3HUMHU TeopisiM MinHocTi. Jliarpama 3cyBy. IloreHuiansHa eHepris
nedopmarii 3cyBy. IluToma moreHuiasbHa eHepris. YMOBHI pO3paxyHKM Ha 3pi3 1 3MUHaHHA. Po3paxyHOK Ha
MIIHICTH OOJITOBHX, 3aKJICTIOYHUX 1 3BAPHUX 3’ €THAHD.

Tema 10. Kpyuenus

Kpyuenns 6pycy kpyrioro nonepeyHoro nepepidy. Kpyrunpuuit moment. Entopa kpyrHux momeHTiB "MK".
ExcniepumenTtanbHe BUBUeHHS KpyueHHs. OcHOBHI npunymienHs. Hanpyxenns 1 nedopmartii npu KpydeHHi. Y MOBU
MIITHOCTI 1 &KOpCTKOCTI. KOPCTKICTh NpU KpydeHHI. Po3paxyHOK cTep>KHIB Ha MIIHICTH 1 dKOPCTKICTh MPH KPYUEHHI.
JlomycTumi TOTUYHI HAaNpy>KEHHsI Ta TOMYCTUMUN KYT 3aKpy4dyBaHHS.

AHaJi3 Halpy»XeHoro CTaHy 1 pyilHyBaHHs Npu KpydeHHi. [loTeHiianbHa eHeprisd npu kpydeHHi. KpydeHHs
CTEp)KHIB HEKpYIJIoro TmorepeyHoro mnepepidy. CTaTWyHO HEBHM3HA4yHI 3ajadi Opu  KpydyeHHi. KpydeHHs
TOHKOCTIHHHUX CTEPKHIB BIIKPUTOTO 1 3aMKHEHOro npodiimto. BusHaduenHns HanpyxeHb 1 nedopmartiii. Po3paxyHok




HI/IJ'IiHI[pI/ILIHI/IX I'BUHTOBUX IIPY>KHUH.

3MICTOBA YACTHHA 111
IJIOCKHWMH 3TUH IPSIMOT'O BPYCY

Tema 11. 3run npsimoro 0pycy B roJIOBHil IJIOIIHHI

BuyTpimHi 3ycuiuig B IONEPEYHUX Mepepi3ax: :MolepeyHa cuiia Ta 3STuHaidbHui MomeHT. Emopu "Q" 1 "M".
Hudepenuianbhi 3anexxnocti mixk "q", "Q" 1 "M".

Uuctuii npsmuii 3rud. OCHOBHI rimote3u Teopii uucToro 3ruHy. HeirpanbpHa miHig 1 11 HOJOXKEHHS B
nepepizi. 3aIeKHICTh MK 3rHHAIPHUM MOMEHTOM 1 KPUBHM3HOKO 3IrHYTOIO Bici Oaynku. JKOpCTKICTh TpH 3THHI.
Hopmanene HampyxkeHHs B momnepedHux mnepepizax . Emopa "c" B momepeunomy mepepisi. Po3paxyHok Ha
MIIHICTh IPU 3TUHI. YMOBa MIIIHOCTI 32 HOPMAaJIbHMMH HampyXeHHsSMH. Tpu Buau 3aaad. ParionanbHi dopmu
nepepiziB MpH 3ruHi. bajaku 0HaKOBOTO OMOPY 3THUHY.

[Tontepeunwii 3ruH. PosnoBcromkenHs GopMyan HOpMaIbHUX HAMPYKEHb YHCTOTO 3TMHY Ha TONEPEYHUN 3TiH.
JloTHuH1 Hampy)XeHHs Ta emntopa "t". B onepeyHoMy epepizy. YMoBa MILHOCTI 3a JOTUYHUMH Halpy>KEHHIMHU Ta
nepesipka MirtHOCTi. ['0I0BHI Hampy>KeHHS MpH NonepeyHoMy 3ruHi. TpaekTopii TonoBHUX HampykeHb. [lepeBipka
MIIIHOCT1 0aJloK 3a roJIOBHUMH HampykeHHsMU. [IoBHa mepeBipka MinHocTi O6anku. [loTeHIianbHa eHepris 3rUHYy.
3ruH Opyca TOHKOCTIHHOTO npodimto. LlenTp 3runy. JJoTH4HI HanmpyXeHHS.

Tema 12. A”ajiTH4YHi MeTOAM BHU3HA4YeHHs JAedopMmaniii mpu 3ruHi

[IporuH Ta KyT MOBOPOTY mepepidy Oanku. YMoBa xopcTkocTi. [loBHe Ta HaOnmkeHe audepeHlianbHe
pIBHSHHS 3irHYTOI Bici. [HTerpyBaHHAM audepeHianbHOro piBHAHHA. I'paHnyHi ymoBH. BusHaueHHs nedopmartiii
MeToJaMHi Oe3MO0CepeTHOr0 IHTErpyBaHHsS Ta MOYATKOBHUX IapaMeTpiB. YHIBEpcajbHE PIBHSHHS NPY)KHOI JIIHIL
Oanku.

Tema 13. CtaTnyHO HeBU3HAYHI 0a/IKH

OcHoBHI noHATTA. CTyniHb cTaTMYHOI HeBM3Ha4YeHOCTi. OCHOBHa cucTteMa. Po3paxyHOK MPOCTHX CTaTMYHO
HEBU3HAYHUX Oasiok. Po3paxyHoK Hepo3pizHuxX Oanok. PiBHSHHS Tphox MoMeHTIB. KyTu moBopoTy omopHuX
nepepiziB OaJIku sl TUIIOBUX HaBaHTa)XeHb. 3TMHAIbHI MOMEHTH 1 MONEPEeYHi CUIM Y IOBUIBHOMY Iepepi3i OankH.
OnopHi peakuii. Entopu “Q” 1 “M”.

Tema 14. 3run 0a/10K Ha NPYsKHill OCHOBI

[TonsTTs mpo Oanku Ha MPYXHIA OCHOBI. THMM MPYXKHUX OCHOB Ta I1X BJIACTUBOCTI. J[Ba mpHHIUIHN
po3paxyHky Oanok. ['imote3a Binknepa. [IudepenuianbHi piBHSIHHS Oanku Ha NpyKHil ocHOBI . Po3paxyHok Ganku
KIHIIEBOi JIOBXHHHU Ha OCHOBI rinore3n ®dycca-Binknepa. Po3paxyHok Oe3mexHO J0OBroi Oaiku, HAaBaHTAKEHOIO
30cepeKeHOr0 cuitor0. Po3paxyHok 0alok Ha OCHOBI Teopii TiHIHHO-1e(OPMOBAHOTO CEPEIOBUILA.

Tema 15. Po3paxyHoK ejleMeHTiB KOHCTPYKIiii 32 rpaHMLIeI0 PYKHOCTI

IneanpHo muacTuyHMiA Matepian. Hecyda 31aTHICTH cTaTMYHO HEBU3HAYHOI CTEpKHBbOBOI cuctemu. Hecyua
3IaTHICTh BaJIy IpH Kpy4deHHI1. Hecyda 31aTHICThCTaTHYHO BU3HAYHOT Oasiku. Hecyda 31aTHICTE HEpO3pI3HOI OaIKy.




3MICTOBA YACTHUHA 1V
CKJAJHUM OIIIP

Tema 16. Ilo310B:KHii Ta M0310B)KHbO-TIONIEPEYHUI 3TUH

[TonsaTTi Mpo cTiliKi 1 HecTiHki Gopmu piBHOBaru. Kputnuna cuna. CTIHKICTh CTUCHYTUX CTEP)KHIB B MPYKHIH
cragii. 3agava Eiinepa; BU3HaueHHS KPUTHYHOI CHJIM JJIS IPSIMOTO CTEPKHS 3 LIapHIpHUMM onopamu. Popmyna
Eiinepa ans pi3sHUX BUIAJKIB ONOPHUX 3aKpIlJIeHb CTep:kHiB, KputnuHe HanpyskeHHs. Mexi mpuaaTHocTi Gpopmynu
Eitnepa. [IoHATTS ITpO THYYKICTB 1 3BEJICHY JIOBXKHHY.

Brpara cTIHKOCTI CTHCHYTOrO CTEp)KHS NPH HANPYKEHHSIX 32 TPAHHIICIO MPONOPIIOHATFHOCTI MaTepiany.
Emmnipuana popmyna SAcunrckkoro [ Mexi 11 mpumatHOCTI. I padik 3aexKHOCTI KpUTUIHUX HAIPYKEHb BiJI THYYKOCTI CTEPIKHSI.

[TpakTU4HI pO3paxyHKH CTHUCHYTHX CTEPXKHIB Ha CTIMKICTh. YMOBa cTidKoCTi. Po3paxyHok 3a koedimieHTOM
3HMKEHHSI OCHOBHOI'O JIOITYCTHMMOIO Hanpy:keHHs. Tpu BuAM3aad MpH po3paxyHKy Ha CTIHKICTb. Bubip parioHaabHOT
(dbopMHu TIONIEPEYHOTO MIepepizy iMaTepialy CTHCHYTOTO CTEPXKHS.

[ToznoBxHbO-TIONEpeyHUi 3riH. [IOHATTS MpO MO3AOBXKHBO-TIONEpeYHH 3ruH. Po3paxyHok 3a aedopMoBaHUM
cranoM. /JludepeHmianpHe pIiBHSHHS CTHCHYTO-3ITHYTOI BIiCI Oanmku Ta i#oro iHTerpyBaHHs. HaOmmkeHWid meron
po3paxynky. HaGmmxeHa ¢dopmyna nporuniB. BusznaueHHs HaiiOinbiioro HampykeHHs. OcOOMMBOCTI HMPaKTUYHOTO
PO3paxyHKyBH3HAYCHHS KOe(ilieHTY 3amacy. Po3paxyHKu Ha MIITHICTb 1 CTIHKICTb.

Tema 17. Cxkaagnuii onip

[MonsTTs mpo cknanHi gedopmariii Opycy. IlpuHimnu po3paxyHky. BHyTpilHI 3ycHIUIs B OMEPEYHHX Mepepi3ax.
Emopu N, Qy, Qz, M(,=M,, My, M.

Kocuit 3run. HopmanbHi HampyxenHs. CunoBa 1 HeWTpanpHa JiHII. Emtopa HOpManbHHUX HampyKeHb.
Haii0inb1i HOpManbHI HampyXeHHs. YMoBa MilHOCTI. 'Tpu BuAM 3ajau Mpu po3paxyHKy Ha MilHICTh. JloTuuHi
HanpyXKeHHs. BU3HaYeHHS IPOTHHIB.

CyMmicHa Ais MpsIMOTO MOINEPEYHOro 3rMHYy 1 0cboBOi cuiaM. HopmanbHi HampyxeHHs. Emopa HopMalbHUX
HanpyxeHb. [lonoxeHHs HeWTpanbHOI diHII. YMoBa MinHocTi. CyMmicHa i KOCOTO 3TMHY 1 OChOBOi CHJIH.
HopmanbHi HanpyxeHHsl. YMoBa MiltHOCTi. Po3paxyHKH Ha MILIHICTb.

[To3aneHTpoBUil po3TaAr abo cTUCK Opyca Benukoi xkopcTkocTi. HopmanbHi HampyxeHHsA. PiBHSHHS Ta
BJIACTUBOCTI HEeHTpaibHi JiHil. Emopa HopManbHUXHANIPpYKeHb. YMOBa MiltHOCTI. Tpu BuaM 3a/1a4 MpU PO3paxyHKY
Ha MIIHICTb. Snpo nepepisy.

CyMmicHUH 3ruMH 3 KpydeHHAM. Emropu 3ruHampHUX 1 KPYTHHX MOMEHTIB. HampykeHHs B mHoOINEpedHOMY
nepepizi Kpyrioro Opycy. AHami3 HampyKeHOTo CTaHy. 3aCTOCYBaHHS TEOpPii MIIHOCTI JIJIsl BU3SHAYCHHS €KBIBAICHTHUX
HaIpyXeHb B HeOe3NMeUyHUXTouKax. Po3paxyHKu Ha MIITHICTb.

Tema 18. JlunamiuHa Jist HABaHTaKeHHSI

[ToHATTS TMpO AWHAMIYHE HABAaHTXKEHHS 1 AWHAMIYHUK KoedilieHT. TumM JOUHAMIYHUX HaBaHTAXKEHb.
BpaxyBanns cu iHepuii. Po3paxyHKH Ha MILIHICTb €IEMEHTIB KOHCTPYKIIH, sIKI PyXarOThCs 3 IPUCKOPEHHSIM.

VY napui HaBaHTakeHHs. JluHamiuHI KoediienTH npu ynapi. Hanpyxenns iaedopmanii npu yaapi. Po3paxyHok




Ha y/1ap MpU OChOBIH Jii HaBaHTaXeHHs1. Po3paxyHku Hayap npu Kpy4eHHi Ta 3ruHi. Habnmxenuil po3paxyHok Ha ynaap
3 ypaxyBaHHSIM MacH MPYKHOI cUCTeMHU. PanToBe mpukiaganHs HaBaHTaXEHHs. MILHICTh MaTepiatiB MIPH yAapHOMY
HAaBaHTAKCHHI. Y IapHa B'S3KICTh.

Tema 19. MinHicTh Npu NOBTOPHO-3MiHHHMX HANPYKEHHAX

®dizyyHa mpUpoJa pPYyHHYBaHHS NIPH IOBTOPHO-3MIHHHMX HaNpyXeHHsAX. BTomnHa wMinHiCTh. THMM 1UKITIB
Hanpy>KeHb Ha iX OCHOBHI XapaKTEPUCTUKH. | paHHUIIs BUTPUBAIOCTI IKPUBI BUTPUBAIOCTI. [liarpama rpaHiIHUX HANPY>KEHb.

®dakTopy, sIKi BIUIMBAIOTh HAa TPAHUIFO BUTpUBAIOCTI. BIumB BiactuBOcTel Matepiany i Buay aedopmariii,
KOHIICHTpALlli Hapy>XeHb, CTAHY IMMOBEPXHi, PO3MIpPIB €Talll, TEMIIEPATYPH, KOPO3ii.

CrrocoOu ImiIBUIIIEHHS BTOMHOI MIITHOCTI.

Po3paxyHOK Ha MIITHICTb TIPY IOBTOPHO-3MIHHUX HANpPYXEHHSAX. MaJIOIUKIOBA BTOMA.

3aki04eHHA

Cy4acHi mpo6iemMi BU3HAUCHHS HANIPYKCHb, NedopMalliil i IepeMillieHb IPU PO3PAXYHKY IHKEHEPHHUX CIIOPY/T
Ha MIIHICTh, JKOPCTKICTh 1 CTIMKICTh. MIIHICTh NMPU AUHAMIYHUX HABAHTAKCHHSIX, IPH BEIUKHUX AcGopMallisxX, IpH
BUCOKHMX 1 HHU3BKHX Temmeparypax. [Ipobmemu ONTHMalbHOTO TPOEKTYBAaHHS KOHCTPYKIIH, 3HMKEHHS IX
MaTepiagoeMHOCTi. CTBOpEHHI HOBUX (KOMITO3UIIHHUX) MaTepiaiB. KOHCTpyroBaHHS MIITHUX MaTepialiB.

JlocsiTHEHHS BITYM3HIHOI HAYKW B 00JIACTI MEXaHIKH TBEPAOTO 1e()OPMOBAHOTO Tija.

MoBa BUKJIaJaHHA

Ykpaincbka

1. AHortauisi Kypcy

AHoTanis Kypcy

HaBuanpHa mucumiutina «Omip MaTepiaiiB) BHBYA€ThCS 3700yBayaMM BHIIOI OCBITM 32 OCBITHBOIO
MIPOTrPaMOI0 TIEepIIoro O0akaraBpchbKOTo piBHSA creriabHOCTI 194 TimpoTexHiyHe OYAIBHUIITBO, BOJHA 1H)XXEHEPIs Ta
BOJIHI TEXHOJIOT] Ha 2 Kypci y 4 cemecTpi.

Omnip MarepiajliB € HAyKOI MpO I1HXEHEPHI METOAM PO3PAXyHKY Ha MIIHICTh, OPCTKICTh 1 CTIMKICTh
€JIEMEHTIB KOHCTPYKIIH, JAeTajiell MallMH 1 NMPWIAAIB Ta HaJa€ HEOOXiHI 3HAHHS MEXaHIYHMX BIIACTMBOCTEH
peaIbHUX MaTepiaiB.

Omip MaTepianiB, sIK OCHOBHUI pO3/1J1 MEXaHIKU TBEPJIOro Ae(h)OpMOBAHOTO Tijla, BUBYAIOUHU MOBEJIHKY PI3HUX
MaTepiajiB MiJl BINIMBOM CHJI, BKa3ye, sIK MiIIOpaTu Uil KOXKHOIO eJeMEeHTa KOHCTPYKIIT HeoOX1AHUM martepian 1
HOTNIEepPEeYHi pO3MipH 3a YMOBH OBHOI HAJIMHOCTI pOOOTH 1 HAalO1IBIIOr0 3/1EIIEBICHHS KOHCTPYKIII.

Indopmaniiinmii naker
AU CIMILTIHI

MeroanuHi BKa3iBKH 3 JUCHHUILTIHA «OTip MaTepiatiB»

2. Mera Ta 3aBIaHHS KypCy

MeTa BUKJI aAJaHHA l]l/lCIII/IH.]IiHI/I

Jlatu 3100yBavy BUIIO1 OCBITH 3HAHHS 1 MPAaKTUYHI HABUYKH 1X 3aCTOCYBaHHS IO OCHOBAM PO3paxyHKIB Ha
MIIHICTB, JKOPCTKICTh 1 CTIHKICTh TUMIOBHX €JIEMEHTIB KOHCTPYKIIiH a CIIOPY/.

3aBIaHHA BUBYEHHSA
TUCHUILIIHYA

OCBO€HHSI METOAIB JOCIIPKEHHSI HAmpyXeHoro 1 J1e(opMOBAaHOTO CTaHy €JIEMEHTIB KOHCTPYKIIN 1HXEHEpHUX
CHIOpYZ, BUBUYEHHS MEXaHIYHUX BJIACTMBOCTEH PI3HOMAHITHUX KOHCTPYKILIHHHMX MaTepialiB Ta O3HAHOMIIEHHS 3
KPUTEPISIMU OIIIHKM MIITHOCTI MaTepiajiB 1 KOHCTPYKIIH.




3. IIporpamMHi KOMIIETEHTHOCTI Ta pe3yJIbTaTH HABYAHHS

KomnerenTHOCTI 3100yBa4a BUIIIOI OCBIiTH, chopMoBaHi B pe3yJIbTaTi BUBYEHHS KYpPCY

3arajbHi

3K1. 3pmarHicTh peasidyBaTH CBOi IpaBa 1 OOOB’S3KM SK 4YJ€HA CYCHUIBCTBA, YCBIJOMIIIOBATH I[IHHOCTI
IPOMAaJSHCHKOTO (BUIBHOTO JIEMOKPAaTHYHOTO) CYCHUJILCTBA Ta HEOOXIAHICTH MOro CTAJOr0 pPO3BUTKY,
BEPXOBEHCTBA MpaBa, MpaB 1 CBOOO/I JIIOJIMHU i TpOMaJiHUHA YKpaiHHU.

3K2. 3naTHicTh 30epiraTi Ta MPUMHOXKYBATH MOPaJIbHI, KyJIbTYpHI, HAYKOBI LIHHOCTI 1 TOCATHEHHS CYCIIbCTBA HA
OCHOB1 pPO3YMIiHHS iCTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00J1acTi, 1i MICIIsSl Y 3arajibHiid CHUCTEeMI
3HaHb PO MPUPOY 1 CYCIUIBCTBO Ta Y PO3BUTKY CYCIIJILCTBA, TEXHIKH 1 TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI
BUJU Ta (POPMH PYyXOBOi aKTUBHOCTI /Il aKTUBHOTO BIATIOYMHKY Ta BEJICHHS 3I0pPOBOTOCIOCO0Y JKUTTH.

3K3. 3paTHICTH 10 a0CTPAaKTHOTO MUCJICHHS, aHAJTI3Y Ta CHHTE3Y.

3K4. 3nanHs Ta po3yMiHHS IpeaMeTHOI 00acTi 1 mpodeciifHOl AisTBHOCTI.

3K7. 3naTHiCTh BUUTHCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMH.

3K9. 3naTHicTh O1iHIOBAaTH Ta 3a0€3MevUyBaTH SKICTh BUKOHYBaHHUX POOIT.

CueuianabHi (paxosi)

@®K1. 3garHicTh 3acTOCOBYBAaTH (Pi3MKO-MaTeMaTHYHUIN amapar, TEOPETUYHI, PO3PAXyHKOBI Ta €KCIIEPHUMEHTAIIbHI
METOJIU 1 MOJIeNi JOCTiIKeHb y cepi mpodeciitHol TiATbHOCTI.

@®K2. 3patHicTh 3acTOCOBYBaTH y HpOQECiifHId TiSUIBHOCTI JOCATHEHHS HAyKH, IHHOBAIIifHI Ta KOMII IOTEpHI
TEXHOJIOT11, Cy4acHi MalluHy, 00JaHAHHS, MaTepiail 1 KOHCTPYKIIIi.

@®KS5. 3naTHICTh BUKOHYBATH 1H)KEHEPHI PO3paxXyHKH IMapaMeTpiB BOJHHUX IMOTOKIB Ta KOHCTPYKTHBHHX E€IIEMEHTIB
00’€eKTiB npodeciitHOl AiSIBHOCTI.

O®KS8. 31aTHICT, BU3HAUATH Ta OILIIHIOBATH HABAaHTAXXEHHs 1 HAMpyXeHO-Ie()OpMOBaHI CTaHH I'PYHTOBUX OCHOB Ta
IH)KEHEPHUX CHOPYA.

®K19. 3paTHICTH pO3paxOBYBAaTU TEXHIKO-€KOHOMIYHI MOKAa3HUKU 3allPOEKTOBAHUX 1 (YHKIIOHYIOUYMX OO0’ €KTIB
npodeciifHoT isIBHOCTI.

Ilporpamui pe3yiabraTu HaBuanus (ITPH)

ITPH

[TPH1. ®opmyntoBaTH 3a1a4i 3 BUPIIEHHS IPOOJIEMHUX CUTYalliil y mpodeciiiHiii Ta/abo akafieMIYHiN AisUIbHOCTI.

[TPH2. Bu3HauaTH OUIAXM PO3B’S3aHHS 1HXKEHEPHO-TEXHIYHUX 3aJad y MpodeciiiHiil TisIbHOCTI, apryMEHTOBaHO
IHTEepIpeTyBaTH X pe3yabTaTH.

[TPHS. 3Hatu TEXHOOTIYHI MPOIECH BUTOTOBJIEHHS Ta 00JIACTI 3aCTOCYBaHHS OYy/iBETbHUX MaTepialiB, BUPOOiB Ta
KOHCTPYKIIIH.

[TPH7. BukonyBaTtu iHX€HEpH1 po3paxyHKH IPYHTOBHX OCHOB Ta KOHCTPYKIIiM 00’ €KTiB MpodeciifHOT AiSIIBHOCTI.

[TPH10. BuxopucroByBatu cy4yacHi iH(GOpMaIiiiHi TEeXHOJOIIl MpU MPOEKTYBaHHI, OyIIBHUITBI Ta eKCIUTyaTalii
00’ €exTiB mpoeciiiHoi TISIBHOCTI.

4. Micue HaBYAJIbHOI IMCIHUILIIHN Y CTPYKTYPi OCBITHBOI IpOrpamMu

Pik BUKIaganHa

2022/2023

Cemectp

4-it




Kypc

2-

O00B’A3K0BAa KOMIIOHEHTA /
BubipkoBa KoMIOHeHTa

O060B’s13k0Ba komroHeHTa (OK16)

IIpepexBizutn 3HaHHS 3 AUCUUIUIIHU 3a0€3MevyIOThCSl HACTYIHUMH HAaBYAJBbHUMM JHCLUUIUIIHAMH crenianbHocTi: "Hapucha
reomeTpis Ta imkeHepHa rpadika’, "Buma matemaruka', "®di3zuka", "TeopeTnyna mexanika"
IMocTpekBiznTH 3HaHHS 3 OCHOBHMX pPO3JUIB AMCHUUIUIIHM 3a0€3leuyloTh IOJalblle BHBUEHHS TAaKMX IUCHMILIIH: "TexHiuHa

MexaHika piguHu 1 ra3y", "ByniBenbna mexanika"', "ApxiTekTypa Ta OyxmiBenbHi KoHCTpykHii”, "T'impoTexHiuHi
criopyau", "MemopaTuBHi Ta OyaiBeIbHI MaluHu'"

5. OOcoAr Kypcy Ha NOTOYHHH HABYAJIBbHMI PiK

KinbKicTh KpeauTiB / roauH 6,0/180 roaun
Jlexarii 40 roauH
IIpakTuyni / CeminapchbKi 30 roguH
JlabopaTopni 20 rouH
Camocriiina po0doTa 90 rogun
®opma niICyMKOBOIo eK3aMeH

KOHTPOJII0

6. TexuiuHe Ta mporpamHue 3ade3neveHHsi / 00,12 {HAHHSA

Texniune Ta nporpamue

Hoctyn 1o mepexi Internet, Touka gocrymy Wi-Fi;

3a0e3nmeyeHHs OS: Windows, Android, iOS;
[porpamue 3a0e3neuenns: Word; Excel; PowerPoint; Zoom; Google Meet; AutoCAD; ArcGis; Digitals;
Cucrema esnleKTpoHHOro HaBuaHHs Moodle

O0aanHaHHs Enexktponnuii BapiaHT Jekuiid. TecToBi 3aBiaHHs (€IEKTPOHHUN BapiaHT)

7. TloaiTuka Kypcy

3arajbHi BUMOru

3100yBayl BUILIO] OCBITH MOBHMHHI JOTPUMYBATHCS IPUHIIMIIIB aKaJeMI4HOT JOOPOUYECHOCTI, 30KpeMa HeAOMyIEHHS
akaJeMIYHOro Iuiariaty, ¢anbcudikarii, padpukarii, CIMCyBaHHs MiJ Yac MOTOYHOI0, pyOiXHOI0 Ta MiJACYMKOBOTO
BUJIB KOHTpONIO. 37100yBadl BHIOI OCBITH 3000B'i3aHI BHUKOHYBaTH IpaBWJIa BHYTPILUIHBOTO PO3MOPSAKY
YHIBEPCHUTETY, Bi/IBIlyBaTH HaBYAJIbHI 3aHATTS 3T1AHO 3 PO3KIIAJI0M, JOTPUMYBATHCS €TUYHHUX MOBEIIHKOBUX HOPM.
Jns 3a0e3neueHHsT HEOOXITHOI AKOCTI 3HaHb 3700yBaul BUIIOI OCBITH MarOTh PErYJISIPHO TOTYBAaTUCH /10 3aHSTH,
IpPaIlOBaTH 3 HAaBYAJIBHOIO JITEPATYpOI0, 3 MEPEKEBHMMHU pecypcamMu Toumlo. 3700yBadi BHIOI OCBITH MOBHUHHI
IUTAHOMIPHO Ta CUCTEMAaTUYHO 3aCBOIOBATH HaBYaJbHUI Marepiajl. AKTUBHO IpPAalIOBaTH IiJ yac MPaKTUYHHUX Ta
71a00paTOPHUX 3aHATh, IOBHOIO MIPOIO JOTYYaTUCh 10 aKTUBHUX ()OPM HAaBUAHHS.

ITouaiTuka mroxo AexaanHiB i
nepecKJIagaHHs

PoboTtH, siKi 37a10ThCS 13 MOPYLIEHHSM TEPMIHIB 0€3 MOBAKHUX MPUYHMH, OLIHIOIOTHCS HAa HUX4IY OLIHKY (-20 % Bifg
OITIHKH).

IoaiTnka moao BiABiTyBaHHS

BinBinyBanHs 3aHATH € 000B’si3koBHM. [lporienypa BiAmpaifoBaHHS TOMYIIEHUX 3aHATH 3IIHCHIOETHCS MUIIXOM
pO3B’s3aHHS 3a/Jad 3 MPONymeHoi TemMu. He 3amizHroBatHch Ha 3aHATTA. JIOTPUMYBAaTHCh TEXHIKH O€3IEKH.




3100yBa4y BHIINOiI OCBITH JONMYCKAETHCSA JO BHUKOHAHHS JIAOOPAaTOPHMX pPOOIT TUIBKKM 3a YMOBH 3aBYaCHOIO
03HAHOMITIOBaHHS 3 TEMOK JiabopaTopHoi pobotw. I[IpomymieHHI 3aHATTS BiANPAlbOBYBATH Y BCTAaHOBJICHUUN
BUKJIAJIa4YeM Yac.

IMoaiTuka IIOX0 BUKOHAHHSA

3aBJaHb

[103UTHBHO OILIIHIOIOTHCS BIAMOBIAAIBHICTH, CTAPAHHICTD, KPEATUBHICTh, (pyHIaMeHTaIbHICTH. [1if yac miaroToBKu
JI0 TIPAKTHYHUX Ta JJAOOPAaTOPHHUX 3aHATH, JJI1 BUKOHAHHS CAMOCTIHHOI poOOTH HEOOXIIHO CIIMPATHCh Ha KOHCIIEKT
JeKI[i, METOAMYHI BKa3iBKM Ta PEKOMEHJOBAHY JITEPaTypy. 3 METOI PO3BUTKY HEOOXiTHHX (aXiBLIO HABUYOK
CaMOCTIHHOT poOOTH 1 TPAKTUYHOTO BUKOPUCTAHHS METOIB OMOPY MaTepiajiB MPU BUPIIICHHI TEXHIYHUX 3aj]a4, a
TaKOX JIJISl CTUMYJTFOBAHHS OUTBII OTTHOICHOTO BUBUEHHS MaTepiany AUCIHUILIIHU IPOrPaMoro Kypey rnepeadadeHo
1 pospaxynkoBo-rpadiuny pobory. TemaTtuka poOiT, METOAWYHI BKa3iBKM Ta IHAUBIIyaJIbHI 3aBJIaHHS
BHU3HAYAIOTHCS KadeIporo Ha MiJCTaBl iICHYIOUHX 1 BIACHUX PO3POOOK.

AxkajeMiyHa 100poYeCHICTH

Po6otu 3100yBayiB € BUKIIIOUHO OPUTIHATBHUM JOCTIPKEHHAM YU MipKYBaHHSAM. bynb-sike circyBaHHs a0o IuiariaT
(BUKOpHCTaHHS, KOIIIOBaHHS MiATOTOBJICHUX 3aBJaHb Ta/ad0 pO3B’s3aHHA 33/1a4 iHIIMMHU 3700yBadaMu) TATHE 3a
co0010 aHyNIOBaHHS 3apoOsieHnX OamiB. BUKOpuCTaHHS OPYKOBAaHUX 1 €JIEKTPOHHHX JKepen iHdopmarlii mia vac
MiJICYMKOBOTO KOHTPOJIO, BHUKOHAHHS KOHTPOJILHUX poOIT 3a00poHeHo. CHHCyBaHHSA IMMiJ 4ac KOHTPOJBbHHX,
TECTOBHX POOIT Ta MPOTATOM ICIUTY 3a00POHEHO.

8. CTpykTypa Kypcy

KiibkicTs
Home Tema 3aHATTA
P Bua 3aHATH . ronut 2
THIKHA a0o0 3aBJaHHS HA CAMOCTiHiHY podOTYy =
ceM. / <
JK | Ja0. Cp ©
np.
3micToBa yactuna I AHaJi3 giHiiiHOro HaNpykeHo-1eGOpPMOBAHOIO CTAHY
Jlexuis 1 Beryn. 2
Jlexuist 2 OCHOBHI HOHSATTSI OIIOPY MaTepiaiB. 2
. 30BHIIIHI CWIIK Ta 1X Kjaacudikaiis. OCHOBHI BIaCTUBOCTI 1e()OPMOBAHUX TLNI:
CamocriitHa poboTa . . ! 2
HPYXHICTh, IACTUYHICTH, TOB3YYiCTh.
1 Jlexmuis 3 ['eomeTpuyHi XapaKTEPUCTUKH MIJIOCKUX NEpepi3iB 2
MowmeHTH 1HepIil CKJIaIHUX NepepisiB. [ eoMeTpuyuHI XapaKTepUCTHKU
[IpakTuune 3anstra 1 pit A pep o1P PaKTep 2
HECHUMETPUYHMX IepepiziB
- [TonsaTTs mpo paaiyc iHepIii 1 efinc iHepuii.
CamocriitHa poboTa PO paily pit pit 6




Jlexuig 4

OCbhOBHIA PO3TAT 1 CTUCK.

[IpakTrune 3aHATTS 2

OcpoBuii po3tsr i ctuck. Emopu “N”, “G”, “A”.

[TpakTuyne 3aHATTS 3

VYpaxyBaHHS BIIACHOI Baru B po3paxyHKaxX Ha MilIHICTb.

Camocriitna podora | TemneparypHi Ta MOHTaXHI HalIPYXEHHS B CTATUYHO HEBU3HAYCHHUX CHUCTEMaXx. 10
Jlexiist 5 MexaHi4Hi BIACTUBOCTI MaTepialliB IpU PO3TATY 1 CTUCKY
JlaGopatopna pobota 1 Bu3HaueHHs MeXaHIYHUX XapaKTEePUCTHK cTail npu po3tary (Nel)
JlaGopatopna poboTa 2 Busnauenns monyns npyxHocti I pony E nis crani npu po3tsry (Ne2)
Busnauenns moayis npyxuocti Il poxy G anst crani npu kpydensi (Ne 3).
JlaGopaTopna poboTta 3 . .
Busnauenns koedimienta [lyaccona amst crani.
CamocriitHa po6ora Po3BaHTa)keHHs Ta MOBTOpHE HaBaHTakxeHHs. Hakiern. 2
Jlexuis 6 Po3paxyHKH Ha MILHICTb 1 )KOPCTKICTb.
[IpakTrune 3auaTTs 4 | Po3paxyHOK Ha MILHICTh Ta JKOPCTKICTh CTATUYHO HEBU3HAYHUX KOHCTPYKIIIH.
CamocriitHa po6ora Po3paxyHOK e1eMeHTIB KOHCTPYKIIiil 32 TpaHUYHUMH CTaHAMHU. 4

3micToBa yacTuna Il Ananiz njiockoro Hanpy:keHo-1e()0OpMOBAHOTO CTAHY

Jlekuis 7

AHaJi3 TUIOCKOTO HAMPyKEeHO-1e()OPMOBAHOTO CTaHy B TOUIII Tijla

Jlexmisa 8

AHaJi3 MIOCKOT0 HAMPYKEHO-1e(OPMOBAHOTO CTaHy B TOYIIl Tija

[IpakTrune 3aHATTS 5

AmarniTuuHe Ta rpadivyHe JOCTiHKEHHS TUIOCKOTo HaIpykeHoro ctany. Kpyr
Mopa.

CamocriifHa po6oTa

[TuToMa nmoTeHuiadbHA €HEePTid NPYKHOI Jedopmaltisd, i1 CKJIaoBi — eHeprist
3MiHU ()OPMH Ta EHEPris 3MiHU 00’ eMy.




Jlekuisa 9

Teopii mitHOCTI

[IpakTruHe 3aHATTS 6

3actocyBaHHs Teopii MilTHOCTI Mopa 10 po3B’si3aHHS 3a]]a4 Ha PO3TAT-CTUCK

CamocriitHa po6ora

Po3paxyHok Ha MIlIHICTh 3BapHUX 3’ €THAHD.

[TpakTuune 3aHATTS 7

[TpakTu4Hi po3paxyHKH HA 3CyB. PO3paxyHOK OOJNTOBHX Ta 3aKJICTIOYHHX
3’¢qHaHb

w.w

Jlaboparopna pobora 4

BunpoOyBanHst 4aByHy Ta aepeBa Ha cTuck (Ne 4 ,5). BunipoOyBaHHs 1epeBa Ha
ckomroBanHs (Ne 6) i cTanbpHOTO 3pas3ka Ha 3pi3 (Ne 7).

CamocriitHa po6ora

Po3paxyHOK rBUHTOBUX LIMJIIHAPUYHUX HPYKUH.

Jlexuis 10

Kpyuenns.

IIpakTuyHe 3aHATTS 8

Po3paxyHOK cTaTHYHO HEBHM3HAUCHUX 3aj1a4 MPpHU KpydeHHi. KpyueHHs cTepkHiB
HE KPYIJIOTO MONEePEYHOTro Mepepizy

JlaGopaTopna pobota 5

BunpoOyBaHHs CTaILHOTO Ta YaBYHHOTO 3pa3KiB Ha KpydeHHs (Ne 11).

CamocriiiHa poboTa

Kpy4eHHsI TOHKOCTIHHUX CTep)KHIB 3aMKHEHOTO 1 BITKPUTOTO MPOQiTiB.

3micTroBa yactuna III Ilnockmii 3ruH npsaMoro opycy

Jlekmis 11

3ruH npsiMoro O6pycy B TOJIOBHIH IIIOMIMHI

Jlekmisg 12

3ruH npsiMoro O6pycy B TOJIOBHIH IIIOMIMHI

[TpakTryne 3aHATTS 9

Bu3HayeHHs BHYTPILIHIX 3yCHUJIb B IONEPEYHUX Nepepizax 0aioK MpU 3THHI.
EHIOpI/I (13 29 i GCM”

CamocriitHa po6ora

3ruH 6asiok TOHKOCTiHHOTO npodimto. LlenTp 3runy. JloTnyni Hanpy>KeHHS.

Jlekmis 13

AHaNiTH4HI METOIM BHU3HAYCHHS JeopMalliil mpu 3ruHi

[IpakTuune 3anarts 10

[ToBHMIA po3paxyHOK OalOK: pPO3paxyHOK 32 HOPMAIbHUMU HAIPYKEHHSAMH,
nepeBipKa 3a JOTUYHUMU Ta TOJIOBHUMHU HalpyKEHHIMU




Jlekuisg 14 AHaJITUYHI METOIM BH3HAYCHHS JeOopMalliii Mpy 3THUHI
Jlaboparopna pobora 6 JHocmimkenns aedopmariiit 6anku mpu 3ruai (Ne 9).
10
CamocriitHa po6ora Busnauenns nedopmariiii MeTo10 MOYaTKOBUX MAapaMETPiB. 7
Jlexkuis 15 CraTiyHO HEBU3HAYHI OAJIKH.
[Ipaktuune 3ansrrsa 11 Po3paxyHok Hepo3pi3HUX OalloK.
Jlexuisa 16 CTaTH4YHO HEBU3HAYHI OaJIKH.
11 BusHaueHHsa MOMEHTY 3alIEMJIEHHS OJTHONIPOJIBLOTHOT CTATUYHO HEBU3HAYHOL
Jlaboparopua pobora 7
Oanku (Ne 12).
KyTn moBopoTy onmopHuX nepepisziB Oanku st TAIIOBUX HAaBAaHTAXEHb. 3THH
CamocriiiHa po6ota 0aJI0K Ha MpYXHii 0CHOBI. PO3paxyHOK e1eMeHTIB KOHCTPYKLIN 3a TPaHULICIO 13

IPY>KHOCTI.

3microBa yactuna VI  CkiaaaHuii omip

Jlexmisa 17

[ToB310BKHIM Ta MO3IOBKHBO-TIOTIEPSYHUI 3THH.

[MpakTuane 3ansaTrs 12

[TpakTH4HI pO3paxXyHKH CTUCHYTHX CTEP)KHIB Ha CTIHKICTb.

12
CamocriitHa po6oTa [10310BXHBO-TIONIEPEYHUI 3THH 3
Jlexmis 18 CknagHuit ormip
[Mpaktuune 3avsTTs 13 Po3paxyHOK Ha MIITHICTh TPH KOCOMY 3THHI
13

JlabopaTopna pobota 8

JlociipKeHHs po3MOIly HOpMAJIbHUX HAapy>KEHb B Mepepi3i ABOTaBPOBOi Oalku
npu 3ruHi (Ne 8).

Jlekuisg 19

CxuiagHuit orip




Po3paxyHok Ha MilIHICTh IIpU MTO3aleHTPOBOMY cTHCKY. [ToOynoBa siapa
[TpaxTuune 3ansatTs 14 PaxyH H p HCHTD y y e P 2
nepepisy.
JlabopaTopna pobota 9 Hocnimkenns nedopmartiit 6anku npu kocomy 3runi (Ne 13). 2
14
Camocriitna po6ora 3ruH 3 pO3TATOM. 7
Jlexuis 20 JluHamivHa i HAaBaHTaKEHHS 2
[IpakTuune 3anarTs 15 Po3paxyHok Ha MIITHICTb P 3I'MHI 3 KPYYEHHAM 2
BunpoOyBaHHS cTambHUX 3pa3KiB Ha yiap.
15 JlaGopatopHna pobota 10| pobyB ., p  Ha yaap 2
BusnaueHns ynapHoi B’ s3kocTi (NeB).
- CywmicHa zis 3ruHY 3 KpydeHHsIM. MIIHICTh TIPH MTOBTOPHO-3MIHHHX
CamocriitHa poboTa ™ a Y3 KpY H P P 8
HaIMpyXEHHSIX.

9. ®opmHu i MeTOIH HABYAHHSA

Jlexkuis

[Tix gac JIeKIIMHMX 3aHATh BUKIAAAETHCA OCHOBHHI MaTepiai quciututian «Omip MaTepiaiiB». BUKOPHCTOBYIOTHCS
CIIOBECHI ~ METOAM  HaBUaHHs:  MOsCHEHHS  (iHpopMaliiHO-TIOBIJOMIIIOBAHE,  IHCTPYKTUBHO-IIPAKTUYHE,
MOSICHIOBATBHO-CIIOHYKAJIbHE, CHUCTEMa 300pakallbHO-BUpAXKAIBHUX 3aco0iB). [TpoBoasiThest Jekiii 3a ¢gopmamu:
BCTYIIHA, TEMAaTUYHA, OTJISII0Ba, MiicyMKoBa. [IpoBeieHHs IEKIIMHNX 3aHATh BKJIIOYAE: BUKIIAJACHHS TEOPETUUHOTO
Mmarepiany, OTJISIOBI JIEKIii 3 BHKOPHUCTaHHSM HAOYHOTO Marepially, OTOPHOTO KOHCIEKTYy. PiBeHb 3acCBOEHHs
MaTepiany 3400yBad BHUIOI OCBITH KOHTPOJIIOE CaMOCTIMHO IIJISXOM BIAMOBIAeH HAa 3amUTaHHA U
CaMONIePEBIPKH.

IIpakTnuni /Ceminapcbki

CrnoBecHi METO/IM: TTOSICHEHHSI, HABYAJIbHA JUCKYCIs.

[IpakTuyHi METOU: BIIPaBH, PO3PAXYHKH.

Haouni MeToqu: iIFOCTpyBaHHS, IEMOHCTPYBAHHS.

Ha nmpakTudHuX 3aHATTSIX PO3B’A3YIOTHCSA MPAKTUYHI 33/1adl 3 Omopy matepiaiiB.. PiBeHb 3aCBOEHHS maTepiaiy
KOHTPOJIIOEThCS HANTUCAHHSIM CaMOCTIMHHMX pPOOIT 1 3a JOMOMOTOI0 MPOBEACHHS 3aXHUCTIB 3aBIaHb PO3PAXyHKOBO-
rpadigaoi podotu y dopmi mucbMoBHX 1 (a00) TecTOBHX KOHTpomiB. OCTaTOYHO, CaMOCTIHHO OMpaIboBaHi
3aBJaHHS BXOJSTH J0 po3paxyHkoBo-TpadiuHoi pobotu (PI'P). PiBeHb 3acBO€HHS MaTepiany KOHTPOIIOETbCS TIif
yac 3axucty PI'P.




JlabopaTopHi JlaboparopHi poOOTH BHUKOHYIOTBCA B Jaboparopii MexaHIKM MarepiaiiB 1 KOHCTPYKI[H Ha CTaHIApTHUX
MalllMHax 1 IpuiIajax, a TaKoX Ha HECTaHAAPTHHUX YCTAaHOBKAxX 1 MPHJIAJax, sKi CTBOPEHHI B jaboparopii. Ilix yac
BUKOHAHHS JJA0OPATOPHUX POOIT TEPEBIPAIOTHCS TEOPETUYHI 3aKOHOMIPHOCTI, IO HABOASATHCA B JICKI[IHHOMY
marepiani. 3700yBaui BHINOi OCBITH BUKOHYIOTH JIOCTI/DKEHHS CAaMOCTIMHO MiJ KEpiBHULTBOM BHUKJIaJgada Ta
3aB1YOYOT0 JJaO0OpaTOPI€r0, JOTPUMYIOUHCH IPABUII O€3MEKH 1111 4ac poOOTH B J1abopaTopii.

Camocriiina po6ora Metoau opranizamii 1 3aiHCHEHHS HaBYaJIbHO-TI3HABAJIBHOI JiSUIBHOCTI, METOJAM OpraHizamii 1 3AiHCHEHHs
HaBYaJIbHO-ITI3HABAJIbHOI JiSJILHOCTI: KOHTpOJIbHA poboTa, PI'P.
JUis  caMOCTIMHOTO OIpallOBaHHS JIEKIIMHOTO MaTepiany 3700yBadi BHINOI OCBITH BHKOPHCTOBYIOTH, KpiM
MiIPYYHUKIB, HABYAIBHO-METOANYHY JIITEPATypPy, CTBOPEHY Ha Kadeapi.
3 METOI0 PO3BUTKY HEOOXiMHUX (PaxiBIF0O HABHYOK CAMOCTIHHOI pOOOTH 1 MPAKTHUYHOTO BUKOPUCTAHHS METOJIB
OTOpy MaTepialiiB MpU BUPIIICHHI TEXHIYHUX 3a/1a4, a TaKOX JI CTUMYIIIOBaHHS OUIbII MOTIMOICHOr0 BUBYCHHS
MaTepiany IUCHUIUTIHE TPOTrpamMor0 Kypcey mepembadeHo | pospaxyHkoBo-Tpadiuny pobory. Temarmka poOiT,
METOJMYHI BKa3iBKU Ta I1HAMBIAyallbHI 3aBJaHHS BU3HAYaAIOThCS KadeApor Ha MiJACTaBl ICHYIOYMX 1 BIACHUX
po3po0OK.

Temu po3paxyHkoBo-TpadiyHOi poOOTH:
. AHai3 HanpyXeHo-1e(hOPMOBAHOTO CTaHY B TOYIII.
. BU3HaueHHs reoMeTpUYHNX XapaKTEPUCTHK IIIOCKOTO Mepepisy.
. Po3paxyHKu Ha pO3TAT 1 CTUCK.
. JlociI>KeHHS TUIOCKOTO HAMPY>KEHOTO CTaHy B TOYIIL.
. Po3paxyHku Ha nonepeyHuil 3riH Ta CKIaJHUHN OIip.
. Po3paxyHOK cTaTUYHO BU3HAYHOI OanKu.
. Po3paxyHOK cTaTUYHO HEBU3HAYHOI OankH.
. PozpaxyHok npsimoro Opyca Ha mo3aneHTpoBuii ctuck. [loGynoBa snpa nepepi3y.

0N DN W~

10. CuctemMa KOHTPOJIIO TA OLiHIOBAHHSA

IloTo4HUMIT KOHTPOJIb

Metoau HaBYaHHS SIK CBiIOMI CUCTEMAaTHU4HI i MOCHIIOBHI [i1, 110 BEYTh /10 JOCATHEHHS [TOCTABJIEHOI METH 3 BUBUEHHS 1 3aCBOEHHS JUCHUIUTIHU «Omip
MaTepialliB» BKIIOYAIOTh MPOBEICHHS:

JIEKUi# 3 3aCTOCYBaHHSI MYJbTUMEAINHOIO MPOeKTOpy. 300yBadi BUIOI OCBITH MalOTh JOCTYI O €IE€KTPOHHOIO BaplaHTy JIEKIil y BeO-cepeaoBHIL
Moodle Ta 3a He0OXiJHOCTI BUKOPUCTOBYBATH iX IiJ] Yac MiArOTOBKU J0 MPAKTUYHUX 3aHATH, IIJICYMKOBOTO KOHTPOJIIO 3HAHb;

NPAKTHYHHUX i JJa00pPaTOPHHUX 3aHATH 3 BUKOPUCTAHHAM Cy4acHUX MeToauK. /iajioris i 0ecix 3 npakTUYHUX NMUTAHB;

caMOCTiiiHOT po00TH 3 PEKOMEHIOBAaHUMH MiJIPYyYHUKAMHU B YUTAJIHLHOMY 3aJi YHIBEPCUTETY, CIeliaJbHUM JOBIIKOBUM 1 iH(OpMaIiiiHUM MaTepiajaoMm
Kadenpu;

iHauBiAyanbHOI podoTH 31 3700yBadaMy 3 TMHMTaHb OUIBII TIMOOKOrO BUBYEHHS OKPEMHX TEM 1 HaNpsSMKIB HAaBYAJIBHOI MpPOrpamMH, BUKOHAHHS
CaMOoCTINHOT poOOTH.

MeToau siKi BUKOPHUCTOBYIOThCS IPYU BUBYEHI AMCHUIUTIHU MOUISIOTHCS Ha!




a) METOJIM OpraHi3amii 1 3MIHCHEHHS HaBYAJIbHO-I3HABAJIBLHOI IsJIBHOCTI (TIOSICHEHHS, PO3MOBiAbL, JICKIliA, Oecima, poOoTa 3 MiAPYYHHUKOM;
UTIOCTpYBaHHS, IPAKTHYHI pOOOTH);

0) METOM CTUMYJIFOBAaHHS HaBUAJIbHOI JAISUTBHOCTI (HaBUaIbHA AUCKYCIs, KEMCOBI CHTYaITiT).
IToToyHMii KOHTPOJIb 3/1IICHIOETHCS MMICIA BUKIAJAHHS JEKIIIHHOTO MaTepiany, METOAMKH BUKOHAHHS MPAKTUYHUX 3aHATH T4 CAMOCTIHHOTO 3aBIAaHHS
3T1JIHO TUTaHy 1 00CATIB 3MICTOBOI YacTUHU. [I0TOYHMI KOHTPOJIH Ma€ 32 METY NIEPEBIPKY PiBHA MiATOTOBICHOCTI 3400yBavya BUIOI OCBITH O BUKOHAHHS
KOHKpeTHOI poboTu. ®opma mpoBeICHHS MOTOYHOTO KOHTPOJIIO 3HAHB ITiJ] YaC HaBYAIbHUX 3aHSATh BUSHAYAETHCS BUKIIAJAaueM 1 HA KOKHUN HaBYAILHUN
piK 3aTBepIUKYEThCs Ha 3acinanHi kadeapu. OCHOBHOIO ()OPMOIO MOTOYHOTO KOHTPOITIO € YCHE ONUTYBaHHS 3100yBauiB KOXKHOT TEMU 3MiCTOBOT YaCTHHU
Ta MepeBipKa 1HAUBIIyaTbHHUX 3aB/aHb.
HapuasnpHa mporpamna 3 QUCHHIUTIHY Tiepeadavae peryyispHe MpoBeJeHHs 000B’ I3KOBUX KOHTPOJIBHUX 3aXO0/iB, YCIIIITHE BUKOHAHHS SKUX B BiJIBEICHUM
9ac Ma€ JaTH CEMECTPOBY PEHTHHTOBY OMiHKY. OIiHIOBaHHS 3HaHb 3/100yBaviB HA OCHOBI IOTOYHOTO KOHTPOJIIO BiIOYBAETHCS: a) CIIOCOOOM TEPEeBIpKU
CHCTEMAaTHUYHOCTI Ta aKTHUBHOCTI poOOTH 3700yBava MPOTATOM ceMecTpy; 0) crocoOOM TECTOBOrO KOHTPOJIO BHKOHAHHS OKPEMHUX TE€M 3MiCTOBHX
gactuH. [locTiifHicTh poOOTH 31100yBaviB BHUIIOI OCBITH y CEMECTpi JOCSATAETHCS MUIAXOM IPOBEIEHHS CaMOCTIHHUX, KOHTPOJBHUX POOIT, TECTOBHX
3aBJIaHb, JJAOOPATOPHUX POOIT Ta pO3paxyHKOBO-TpadigHOI pOOOTH.

IlincyMKoBHMii KOHTPOJIb 32 3MiCTOBOI0 YACTHHOIO

OniHoBaHHA 3HaHb 3700yBayiB Ha OCHOBI MiJCyMKOBOT'O KOHTPOIIO BiI0OyBAa€ThCSA: a) 3aXHCTOM 3aBlaHb PO3PaxyHKOBO-TpadiyHOi poOOTH Ta
1ab0paTOpHHUX POOIT, MO BITHOCITHCS IO 3MICTOBOT YaCTUHU; 0) CTOCOOOM KOHTPOJIF0O BUKOHAHHS KOHTPOJBHUX POOIT 32 3MICTOBHUMH YaCTHHAMH.

IincymKoBH KOHTPOJIb

@DopMOI0 MiJICYMKOBOIO KOHTpo0 B 4 cemecTpl € icnuT. 3100yBad BHINOI OCBITH JIOMYCKA€THCSA A0 CKIAJaHHS ICIHTY, SKIIO BIH 3aXHCTUB
pO3paxyHKOBO-TpadiyHy poOOTY 1 HAMKMCaB KOHTPOJIbHI pOOOTH 32 3MICTOBUMH YaCTMHAMU HA TIO3UTHBHI OI[IHKUA. EK3aMeH CKIIaaeThCs 3 TBOX YACTHH:
TEOPETUYHOI — y (hOpMi TecTyBaHHS (TECTYBaHHS Ha MANepOBOMY HOCII 13 PYYHOIO MEPEBIPKOIO) 1 MPAKTHUUHOI 3 PO3B’sA3aHHAM 3a/1a4. OCHOBHI BUMOTH JI0
KOHTpOJIIO 3HaHb HaBezAeH1 y [lonoxkeHHi mpo oriHtoBaHHA 3HaHb 3100yBadiB BO XJIAEY. 3aranpHa micyMKOBa OIlIHKA 3 HAaBYAJIBHOI JUCIUTUIIHU
CKJIAJIA€ThCS 13 CyMH 0alliB 32 MOTOYHY YCHIIMIHICTG (He Oibie 60 6aiiB) Ta exk3aMeH (He Oinbiue 40 6aniB).

Po3noaija 0aJiB 3 AUCHUAILIIHA
(dopma KOHTPOJIIO — eK3aMeH)

IToTouHe OLIHIOBAHHSA i KOHTPOJIb 3MiCTOBHX YaCTHH
(0aam)
3micToBa yacTuHa 1 3micToBa yacTHHA 2
T1 T2 T3 T4 TS5 T6 NK 3491 T7 T8 T9 T10 IIK 34 2
Max 2 Max 2 Max 2 Max 2 Max 2 Max 2 Max 12 Max 3 Max 3 Max 3 Max 3 Max 12
IToTouHe OLiHIOBAHHSI i KOHTPOJIb 3MiCTOBUX YacTHH (0aJ1m) IlincymxoBa
3micToBa yacrtuna 3 3micToBa yacTuHa 4 Ex3amen OIiHKA
Ti1 T12 T13 T14 T15 MKP1 T16 T17 T18 T19 MKP 2 (ex3amMeH)

Max 4 Max 4 Max 4 Max 4 Max 4 Max 20 Max 4 Max 4 Max 4 Max 4 Max 16 Max 40 Max 100




11.1Ikaja ouiHoBaHHA: HanioHaJdbHa Ta ECTS

O1iHKa 3a HAI[lOHAJIILHOIO IIKAJIOK
[lxana peiitunry | OiiHka
XJIAEY ECTS JUISl €K3aMEHY, KYpCOBOIO MPOEKTY (poOoTh), i sy
MPaKTUKHU
90-100 A Bigminzo
82-89 B
Hobpe
74-81 C 3apaxoBaHO
64-73 D :
3a10BUIBHO
60-63 E
35.59 EX He3a10Bi1HO He 3apaxoBaHO 3 MOXKJIUBICTIO ITOBTOPHOTO
CKJIaJIaHHS
1-34 = He3anoBisibHO (3 000B’I3KOBUM [TOBTOPHUM He 3apaxoBaHno 3 000B’SI3KOBUM
BHUBYCHHSIM KYpCY) MOBTOPHUM BUBYECHHSIM JUCIMILIIHA

12.PexoMeH0BaHa JiTepaTtypa Ta iHpopmauiiini pecypcu

OcHoBHa JiTepatypa

@inaroB I'.B. Omip MmarepianiB B 3ajadax 1 mnpukiagax : Po3paxyHOK CTaTMYHO BH3HAUYBAHMX
crepkHeBux cucrteM K. 1 : HaBu. noci0. KuiB : BugaBauurso Jlipa-K, 2019. 360 c.

®inaros I'.B. Onip marepianiB B 3aayax 1 npukiagax : CtaTuuHo HeBU3HAuUyBaHi cucTeMH. CTIHKICTb.
Junamika. Ku. 2 : Hau. noci6. Kuis : Bunasuuirso Jlipa-K, 2019. 342 c.

I'ypusik JLI., T'ynynax FO.B., FO3pkiB T.b. Onip marepianiB : HaBuanbHUil MOCIOHUK 11 BUBUEHHS
Kypcy IpU KpeAUTHO-MOYJIbHIN cucteMi HaBuaHHs. JIpBiB: "Hoswmii cBiT — 2000", 2020. 363.

Omnip MarepiaiiB: HAaBYAIBHHUN MOCIOHUK 10 BUKOHAHHS PO3PaXyHKOBO-Tpapi4HUX POOIT 1 CAMOCTIHHOI
po6otu / T.A. HosOym, H.I. Xomuk, A.B. ba6iii, I'.b. llpoub, A.JI. JoBOym. Tepnomins: POII
IMansgang B.A., 2022. 220 c.

Po3paxyHku Ha MIIHICTh TpPU HANpPYKEHHSX, AKI HUKIIYHO 3MIHIOIOTBCA 3a yacoMm. MeToauuHi
BKa31BKH ISl CAMOCTINHOI poO0TH 3 onopy marepiaiiB, X/ IAEY, 2018, (yknagaui: €Emenbsnosa T.A.).

BunpoOyBaHHsi MarepiadiB Ha CTUCHEHHs. MeETOOuYHI BKa3iBKM [0 BUKOHAHHS JabOpaTOpPHUX




po6oT Ne 4 Ta Ne 5 3 onopy marepiani. XJIAEY. 2018. 14 c. (yknagaui: €EMenbsnona T.A.).

[Ipuknanna Mexanika (omip MartepiajiB): HaBdainbHUN mocioHuk / M.I'. HaycoB, M.M. bonnap, A.Il.
[Tumunenko, A.I'. Kynenko. Kuis : TOB "Bugasaunrso”, 2019. 736 c.

Omip matepianiB: HaBuaneuuit mociouuk / C.1O. bepectsucrka, O.B. Jlo6sk, O.B. Onanacenko, A.M.
ITerpor, M.B. IlaBmrouenkoB. Xapkis: YkpJIY3T, 2020. Y. 1. 150 c.

Mensauk O.€. Onip MatepiaiiB : METOI. PyK. 10 BHBY. AucCI. JIOHEI. HaIl. YH-T €eKOHOMIKH 1 TOPTiBIIi
iM. M. Tyran-bapanoBcekoro, kad. 3arajlbHOIHXEHEPHUX MUCIUIUIIH Ta oOmanHaHHsA. Kpuwuii Pir:
JHouHVYET, 2020. 121 c.

JlonarkoBa

[Tpuknagna mexanika. [ligpyunuk / B. Anamuyk, B. Spemenko, I'. Kanernik.K. : [lentp HaBuagbHOi
miteparypu, 2020. 234 c.

Omnip marepianiB. Yactuna 1. Omip maTepialiiB CTEP)KHEBUX €JIEMEHTIB KOHCTPYKIIA Tpu 0a30BUX
HAaBAHTAKEHHAX : KOHCIIEKT JIGKUINA NIl CTYACHTIB 1-2 KypciB JE€HHOI Ta 3a04HOi (pOPM HaBUaHHS 3a
cretiayibHOCTSIMUA 192 — ByniBHUITBO Ta HMBUIbHA iHXeHepis, 185 — Hadrorasoma imxeHepis Ta
texnosorii / B.IL. Illnauyk, O.O. Uynpunin, H.B. Cepena, B.O. CkusipoB ; XapkiB. Hall. YH-T MICBK.
rocmn-Ba iM. O.M. bekeroBa. XapkiB : XHYMI im. O.M. bekerona, 2019. 115 c.

Kamsazin FO.B. Texniuna wmexanika: HaBuyanbHO-METOAMYHUN MNOCIOHMK A0 CaMOCTIMHOI poOOTH.
ITonrasa: I1IT «AcTtpas», 2021. 204 c.

Bankesuu IL.I., Bypnaes O.M., Jlebinp H.M. JlaGopatopHuii mpakTUKyM 3 OIOpY MarepiajiiB :
HaBuanpuwuii nocionuk. JIeBiB : Marnomia 2006, 2018. 224 c.

Mexanika matepiainiB: HaBdabHuM nociOHuk / YaycoB M.I'., [Tununenko A.I1., Kynenko A.T'., bonaap
M.M. Hixun : TOB "Bunasauinrso "Acnekt-Ilomirpad", 2018. 560 c.

Texniuna mexanika : MoHorpadis : y 3 4. / . 1. Kanmos, B. I1. HInauyk, B. I'. Koryx, H. 1. Kannosa, K.
M. IlaneeBa ; XapkiB. Hail. YH-T MicbK. rocn-Ba iM. O. M. bekeroBa. XapkiB : XHYMI" im. O. M.
bekerosa, 2019. Y. 1 : Teopernuna mexanika. 206 c.

Texniuyna Mexanika. KoHcniekT Jiekiiii: (11 CTyAEHTIB ACHHOI 1 3a04HO01 (hOpM HaBUYaHHS OakaiaBpiB 3a
cnerianpHicTIO 141 — EnekTpoenepreTrka, enekTpoTexHika Ta enekrpomexanika) / B. I1. [llmauyk, B.
O. CxsipoB; XapkiB. Hall. yH-T MiChK. rocm-Ba iM. O. M. beketoBa. XapkiB : XHYMI' im. O. M.
bekerona, 2019. 179 c.

Tpau B.M., Tlomopuuit A.B. Omip wmarepiamiB (chemiagbHUNA Kypc), TEOpis NPYXKHOCTI Ta
r1acTUIHOCTI. [limpydHuK U1 CTYIeHTIB BUIMX HaBYaIbHKX 3akianiB. Kuis: Kapasena, 2016. 434 c.




Tkauyk A.l. Texniuna mexanika. CtaTuka aOCcoJIlOTHO TBepjoro tia. Onip matepianiB: Kypc nexiiid.
Hapuanpauit mociouuk. Kiposorpan: I1I1 "llenTp oneparusuoi nomirpadii "Asanrapya'. 2015. 260 c.

Indopmauniiini pecypcu

MinictepcTBo OCBiTH 1 Hayku Ykpaiau: https://mon.gov.ua/ua

MinicrepctBo iHppacTpykrypu Ykpaiau: https://mtu.gov.ua/

[TinpyuHuKy 1715 CTYIEHTIB OH-JIaiH: http://stud.com.ua/

On-naitn 6i101i0TeKa miapy4HukiB: http://studentam.net.ua/

On-naifH-010110TeKa OCBITHBOI Ta HAYKOBOI JliTepatypu: http://eduknigi.com/index.php

Enexrponna 6i6moTteka info-library: http://www.info-library.com.ua/

On-line Bi6mioreka: http://readbookz.com/
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