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KounrakrHuii Tea.: 057 707-37-22
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Cemectp: 3

dopma HABYAHHS: JICHHA

EnexrponHuii kypc-pecypc (3a HassBHOCT1):

Oco0amBoOCTI Kypcy: KypcoBa poboTa

O6car kypcey: 5 kpeautu €KTC (150 ronun), B ToMy yuci jgekiii — 16 rox.,
MpakTU4Hi 3aHATTS — 16 rox., kypcoBa pobora — 3 roa. Ha 1 cryaeHTa, camMoCTiiiHa
pobora cryneHnTa — 83 roj.

Pe3yabTaTH HABYAHHSA:
— 3Hamu.
- KJIacu(iKaIlil0 OCHOBHHUX (DOPM KOHCTPYKTUBHUX €JIEMEHTIB;

- BUJIM NIPOCTHX AedopMalliil Ta ix KoMOIHAITIS;

- MEXaHIYH1 BIACTUBOCTI MaTepiaiB;

- TEOMETPUYHI XapaKTEPUCTUKHU TUIOCKHX TIEPEPi3iB;

- KJIacH(1KaIli0 30BHIIIHIX Ta BHYTPIIIHIX CHII;

- OCHOBH Teopii HaMpy>KEeHOTo i Ae(OPMOBAHOTO CTAHY T1JIa;

- KpUTepli MIITHOCTI;

- 3arajibHI TEOpii MPo MPYKH1 CUCTEMHU Ta METOJM BU3HAUCHHS IIEPEMIIIICHb;
- METOIM PO3PaXyHKY CTATUYHO HEBU3HAUECHUX CHCTEM.

— ymimu:

- BUKOHYBaTH PO3PAXYHKH HA MIIHICTh Ta MOPCTKICTh NPHU PI3HUX BUIAX
nedopmMmairiii 1 iX KoMOiHaIIAX;

- BUKOHYBATH PO3paxyHKHU Ha CTIHKICTb;

- pO3paxoByBaTH CTATUYHO HEBU3HAYEH1 CUCTEMU;
- BUKOHYBAaTH PO3PAaxXyHOK Ha MIIHICTh MPH MOBTOPHO-3MIHHMX Ta yAApHUX
HABAHTAKEHHSX;

- TOCJIIJKYBaTH MEXaHI4HI BJIACTUBOCTI MaTepiajiB HUISIXOM BUIIPOOYBaHHS.

BinnoBigHicTh NPOrpaMHUX KOMIIETEHTHOCTEH OCBITHHOI KOMIIOHEHTH:
3K-2,3K-9, ®K -2, ®K - 17, I[1PH — 12, TTPH — 15.

HeoOxigni 000B's13K0BI MONepeaHi Ta CynNyTHI HABYAJIbHI JUCHUIJIIHNI:



NMpepeKBi3uTH. BUIIIA MaTEMATHKa, Qi3HKa, TCOPETUIHA MEXaHIKa.
KopekBi3uTH: Teopis MexaHI3MiB 1 MallliH, IeTall MalIuH

KopoTkuii 3MicT HaBYaJIbHOI POrPaMMu:

Po3aia 1. TeopeTuuHi ocHOBH,AehOPMYBaHHS Ta OLIIHKHA MIITHOCTI TBEPJUX T1JI

Temal. OcuHoBHi noHATTs. Hayka mpo omip marepiainiB, i1 3a1a4i 1 3HaYCHHS
s OyniBenbHuka. O0’exkTr 1m0 BuUBYalOThCA. [loHaTTsa mpo gedopmariii. OCHOBHI
rinote3n Hayku mpo omip MartepianiB. [loHATTS mpo peanbHuil 00’€KT Ta HOTO
pO3paxyHKOBY cxeMmy. Tumnu ormop. 30BHINIHI CHUJIM, BA3HAYEHHS Ta KIacu(piKaIlis ix.

Tema 2. Buytpimni cunu. Metoa mepepi3iB. BHyTpimHi cuioBi (axTtopw,
BU3HAUEHHS, MNpaBWio 3HakiB. Emiopu BHyTpimHIX 3ycuns. Judepeniianbhi
3aJIKHOCTI MpU 3ruHl. BukopuctanHs iX sl MOOyJOBHM Ta KOHTPOJIIO EIIOp
BHYTPIIIHIX 3ycwiib B Oankax. OcoOauBOCTI MOOYAOBH €MIOP BHYTPIIIHIX 3YCUJIb B
pamax Ta KpUBOMIHIMHUX cTepkHsX. [loHATTS npo HanpyxeHHs. [loBHe, HOpManbHe
Ta JOTHMYHE HanpyxeHHs. [edopmarii miHiAHI Ta KyToBi. Bumm mnpoctux
nedopmarriii.

Tema 3. Po3rar abo cTUCK. MexaHIyHl XapaKTePUCTUKU MaTepialiB.
Busnauennsi. Po3paxyHKkd Ha MIIHICTh Ta KOPCTKICTh. AOCONIOTHI Ta BiJIHOCHI
nedopmaiii. Koedimient Ilyaccona. HanpyxeHHst npu po3Tary ado CTHUCKY. 3aKOH
I'yka. Mopayne npyxHocTi 1-ro poay (moayns HOura). JlocimiHe BHUBUYEHHS
BJIACTUBOCTEN MaTepialliB OpH po3TAry - CcTucKy. [liarpama po3Tary crauni.
XapakTepuCTUKH MIHOCTI Ta IMIACTUYHOCTI. [IOHATTS NMpO KpUXKI Ta IJIACTHUYHI
Matepianu. HanpyxeHHss y mnonepeyHux mnepepizax. JlomycTumi HampyKeHHs.
Koeditient 3anacy minHocTi. Po3paxyHOK Ha MILIHICTh MPHU PO3TIATY ad0 CTUCKY: 3a
JOMYCTUMHUMH HANpy>KEHHSMH, METOJOM pPYHHYIOUMX HaBaHTaXEHb, METOJOM
IrpaHUYHUX CTaHiB. Po3paxyHKM Ha MIIHICTh 3 YpaxyBaHHSIM BJIAcCHOI Barw.
CrepxeHb oaHakoBoro omnopy. IIOHATTS mNpo KOHIEHTpALil0 HANpy>KEHb.
Teopernunuii Ta edekTUBHUN KoeDIiEHT KOHIEHTpallii HampyxeHb. Crocoou
3HIDKEHHSI Koe(ilieHTa KOHIIEHTpaIlii Hanpy>XeHb. PO3paxyHOK Ha >KOPCTKICTh MpHU
pO3TATY 200 CTHKY.

Po3min 2. TeomeTpuuHi XapaKTEPUCTUKH TIEPEpi3iB  CTEPXKHA, MOTO
HaIpy>KeHOo-1e(pOpMOBaHUIN CTaH.

Tema 4. T'eomeTpuyHl XapaKTEPUCTUKHU TUIOCKHX TmepepisziB. CraTuuHi
MoMmeHTH Twioml. LleHTp Barm. MoMeHTH iHepuli MJIOCKUX Nepepi3iB: OCbOBUH,
NOJIIPHUMA 1 BIALEHTPOBUA. MOMEHTH 1HEpIi IUIOCKUX Tepepi3iB: OCbOBUH,
NOJIIPHUN 1 BIAUEHTPOBHM. BH3HAUEHHS T€OMETPUYHMX XapPAKTEPUCTUK TUIOCKHUX
nepepisziB: MPSIMOKYTHUK. TPUKYTHUK Ta Kpyr. MOMEHT 1HEpIii CKJIaHUX Mepepi3iB.
3MIHEHHSI MOMEHTIB 1HEPIIil MpU NapajieTbHOMY NEPEHOC] Ta MOBOPOTI OCEH 1Hepii.
["onoBHI oci iHepIii 1 ToloBHI MOMEHTH 1HepIlii. [lopsgok BU3HAYCHHS MOJOXKEHHS
TOJIOBHMX OCCH 1HEpIi Ta BHU3HAYECHHS TOJOBHHUX MOMECHTIB 1HEpPIi CKIJIaJHHUX
nepepiziB. [ToHATTS mpo paaiyc iHeplii Ta MOMEHT HOpy Mepepizy.

Tema 5. Teopis HanpykeHOro crany. [IoHATTS mpo HaNpPy>XKEHUIA CTaH B TOYIII.
Hanpy:xenHs, mo Ai0Th Ha KOOPAMHATHUX IUIOIIAJKaX. TE€H30p HalpyXeHb. 3aKOH
NapHOCTI JOTUYHUX HamnpykeHb. OKpemi BHIAJKU HANpPyXEHOTO CTaHy Tijia:
JTHIMHUH, TI0CKUM, 00’ eMuuit. JliHiHui HanpyxeHuit cran (JIHC), HanpyxeHHs Ha
noxwii miomani, negopmarii. I[lnockuit Hanpykenuit ctan (ITHC). Hanpyxenus



Ha MOXWJIMX Ta B3a€EMHO MEPHNEHIUKYISAPHUX IUIONIA/IKaxX. [HBapilaHTH HaINpyKEHb.
Hedopmamii npu TTHC. Ilpsma Ta 3BOpoTHA 3amadi Teopii HAMPYKEHOrO CTaHy.
O6’emunii Hanpyxenuit cran (OHC). BusHaueHHS HOpMajgbHUX Ta JOTHYHHX
HaIpy>XeHb Ha JOBUIBHINA MOXWJIOI IIOMmaaM. Y3araabHeHui 3akoH ['yka. O6’eMHa
nedopmairist Ta 06’eMHHM MOAYJIb TIpYKHOCTI. [loTeHITIabHA €Hepris.

Tema 6. Teopis MimHOCcTi. I[Ipu3HaueHHS Ta PO3BUTOK TEOPi MIITHOCTI.
HeoOxiaHiCTh BUKOPHUCTAHHS 1X AJISL OLIHKKA MIITHOCTI MaTepiany, SKUil 3HAXOAUTHCS
B TUIOCKOMY Ta 00’€MHOMY HaIlpy>KCHOMY CTaHi. Teopis HaWOLIBIINX HOPMaTBHUX
HanpyxeHb (mepmia). Teopis HaWOLIBIIMX TiHIAHUX Aedopmariii (apyra). Teopis
HANOUTBIINX TOTUYHUX HANpykeHb (Tpets). Teopis eHeprii popmo3miHu (UeTBEPTA).
Teopis mitHOCTI Mopa.

Po3aia 3. OmiHka MIITHOCTI Ta )KOPCTKOCTI CTEPKHIB

Tema 7. 3run. Ilpssmuii ynctuit 3ruH. ['inoTe3a miockux nepepisiB. Gopmyia
JUIss BHU3HAQUYEHHA HOPMAaJbHUX HampyxkeHb. Emopa pos3noauly HOPMalbHUX
Hanpy>XeHb [0 BUCOTI mepepizy Oanku. dopmyna juis BU3HAUYEHHS MaKCHUMaJIbHHUX
HampykeHb. [lpsmuit nonepeunuit 3ruH. Po3paxyHku Oanok Ha MIIHICT 3a
HOPMAJILHUMHU HaIpy>KeHHsIMH. PallioHasibHI niepepi3u eIeMEHTIB, SKi MPaIioTh Ha
3ruH. ®opmyna XKypaBchbkoro ajisi BU3HAUEHHS JOTUYHMX HampyxkeHb. Posmomin
JOTUYHUX HANpy>KEHb 32 BUCOTOIO OAJKU Yy BUIAAKY MPSMOKYTHOTO, KPYIJIOTO Ta
IHIIMX TONEPEYHHX Mepepi3iB. Po3paxyHOK Oanok 3a JOTUYHUMH HamnpyKEHHSMHU.
Po3paxyHok 0anok 3a rOJIOBHUMH Hampy>KEHHSMHU Tpu 3ruHi. [lopsaok po3paxyHKy
OaJIOK Ha MIIHICTH 3a MEPIIUM IPAHUYHUM CTAHOM — BTPATH HECYYOI CITPOMOMHOCTI.
KoHueHTtpaniss HanpyXeHb Mpu 3ruHI  [IOHATTS TpO TPaeKTOPi0 TOJIOBHHUX
HanpyeHb. [lepemimienns mpu 3rusi. TouHe Ta cnpouieHe audepeHiiiitHe piBHAHHS
3irHyToi oci Oanku. Crocid Oe3nocepeAHbOro IHTErpyBaHHSA. MeToJ MOoYaTKOBHX
napameTpiB. YHIBepcalbHE PIBHSHHS MPYKHOI JiHII. PO3paxyHKu Ha ®OPCTKICTh 32
JpYT'MM TPaHUYHUM CTaHOM — HENPUAATHICTh 10 HOpMajbHOI ekcruryartauii. [Ipo
pPO3paxyHOK CKJajgeHux Oanok. JlIoTMYHI Hampy»XeHHs Tpd 3THHI  OajoK
TOHKOCTIHHOTO Tipodimto. [lentp 3runy.

Tema 8. 3cyB. Jledhopmariist 3cyBy. AOCOMIOTHUN Ta BITHOCHUN 3CyB. UuncTuii
3cyB. 3akoH ['yka, Mmonynb 3cyBy (Moaynb npyxHocTi Il pony — diznyHa KoHCTaHTA),
3B’SI30K MK MPY>KHUMH CTAJIMMU 130TPOMHOTO Tina. JlomycTUMi Hampy>KeHHS MpU
pPO3paxyHKy Ha 3CyB 3a PI3HUMH TEOpIIMH MIHOCTI. [TpakTH4H1 po3paxyHKH Ha 3CYB
3aKJICTIKOBUX, OOJITOBUX Ta 3BapHUX 3’ €THAHb.

Tema 9. Kpyuenns. KpydeHHsI cTepxHSI KpYIJIOrO MOIEPEYHOrO Mepepisy.
BusHaueHnHss Hampy)XeHb W KyTiB 3aKpy4dyBaHHS. AHaji3 HampyXeHOTO CTaHy Ta
pyiHYBaHHS TIpU Kpy4yeHHI. PO3paxyHOK Ha MIIHICTh Ta XOPCTKICTh CYLUUIbHHUX M
TpyO4yacTux BadiB. Po3paxyHOK Ha MIIHICTh 3a TOJOBHUMHU HaIpPY>KEHHIMH.
KpyueHHs CTepKHIB HE KPYTJIOTO MOMEPEYHOTO Mepepizy.

Po3ain 4. 3aranbHi MeToAW BU3HA4YEHHS niepeMimnieHb. CTaTUYHO HEBU3HAYCHI
CUCTEMHU

Tema 10. EnepreTudHi METOAM BU3HAUYCHHS nepeMmilieHb. [IoHsATTs npo nilicHy
poOoTy. Y3araJibHeHa cuja Ta y3arajJbHEHO MepeMinieHHs. BusHaueHHs mifcHOT
po0OTH 30BHIMIHIX Ta BHYTPIHIX cwil. [ToHATTS mpo mMoxnuBy poboTy. MoxiuBa
po0oTa 30BHINIHIX Ta BHYTPIMHIX CWI. [IpUHIMI MOXIMBHX NEpeMillleHb, HOTO
BUKOPHUCTAHHS /10 MPYKHUX JIIHIHHO-Ie(hOpMOBaHUX CUCTEM. Y3arajabHeHa GopMyiia
Mopa a1 BU3HAUYEHHS NEepeMilleHb BiA A1l 30BHIIIHBOrO HaBaHTaXeHHs. [lopsimok



BU3HAUCHHs mepeminieHb 3a ¢opmynoro Mopa. Teopemu npo B3aEMHICTH pOOIT Ta
B3a€EMHICTh TepeMinieHb. Oco0IMBOCTI BU3HAUEHHS NEpEeMIlleHb B gepmax, Oankax
Ta pamax. OOumcinenHs iHTerpaidiB Mopa 3a Bepemarinum. IlociinoBHICT
BU3HAUCHHs mepemilnieHb 3a BepemarinuMm. BusHaueHHs mnepemimieHb Bif il
TEeMIIepaTypHu.

Tema 11. Po3paxyHOK CTaTUYHO HEBU3HAUYEHUX CHUCTEM, METOJ| CUJI. 3THUH
0anok Ha MPYXHi OCHOBI. AHaJI3 CTPYKTYPH HAMMPOCTIIINX CTEPKHEBHX CHUCTEM.
[TonsiTTa mpo CTymiHb CBOOOAM, 3B’A3KM I CTEMEHl CTaTUYHOI HEBHU3HAYEHOCTI.
dopMmyita 71 BU3HAYCHHS CTEIEHI CTaTUYHOT HeBU3HAYeHOCTi. Metox cwit. [loHATTs
Ipo 3aJaHy, OCHOBHY Ta €KBIBAJICHTHY cHCTeMH. KaHOHIYHI PIBHSHHS METOAa CHIL.
Busnauennss koeili€eHTIB Ta BUIPHUX 4IEHIB KaHOHIYHUX piBHSIHB. [loOymoBa
po3paxyHkoBux emiop. IlepeBipka po3paxyHKy 3a MeTonoM cui. Po3paxyHok
Hepo3pi3HOi Oanku. BuOip pailioHaIbHOI OCHOBHOI CHCTEMHU. PIBHSIHHS TPhOX
MoMeHTIB. BusHauenns iktuBHux peakiiiii. [lo6ynoBa cymapuux emtop. [lepeBipku
pO3paxyHKy: cTaThuyHa Ta AedopMarhBHA. 3TUH OaJOK Ha MPYKHINA ocHOBI. Mojeni
MPY>KHOT OCHOBH, rinoTe3a Binkuepa. udepenitiansue piBHSIHHS 31THYTO1 OC1 OalKH,
110 JIeXuTh Ha Binkieposiit ocHoBl. @ynHkiii O.M. KpunoBa. OCHOBHI piBHSIHHS IS
BU3HAYCHHS MPOTHUHIB, KyTiB TOBOPOTY, 3TMHAIbHUX MOMEHTIB 1 IOTIEPEYHUX CHIL.

Po3nin 5. Cxnagauii omnip, N03A0BKHBO-TTONIEPEUYHUN 3THH.

Tema 12. Po3paxyHKHU npu ckiagHoMmy omopi. IIpocTopoBuil Ta KOCH 3THUH.
BusHaueHHsT Hampy>XeHb ¢ TMOJOKEHHA HEUTpajabHOI JIHII. YMOBa MIIHOCTI.
Busnauennss nedopmaniii mpu KOCOMY 3rUHI. 3IMH 3 PO3TATOM (CTHCKOM).
[To3anenTpoBuil cTuck. Bu3HaueHHs1 HANpYy>KEeHb Ta MOJIOKEHHA HEHUTPAJIbHOI JIHII.
BusHaueHHsi HaOIbII HAMpyXEHUX TOYOK B TOMEPEYHOMY Tiepepizi. YMoBa
MinHOCTI. [ToHsATTS nipo siapo nepepizy. [loOynoBa sypa nepepizy A HAUMPOCTIIIMX
MOMNEPEYHUX Mepepi3iB: MPIMOKYTHHUK, KPYT.

Tema 13. ChoinpHa nis 3rUHY Ta KpydeHHs. Bu3HaueHHs Hampy>KeHb B
nepepizax JJaMaHOTO CTEPXKHS KPYIJIoro nomnepevyHoro nepepisy. Hanpyxenuil cran
CTEP>KHS MPU 3TUHI 3 KpYYSHHSIM. Y MOBU MIITHOCTI 32 PI3HUMHU TE€OP1SIMU MIITHOCTI.

Tema 14. CTIKICTh CTUCHYTHX CTEpkHIB. [IOHATTS mpo CTiiiKy Ta HECTIHKY
dbopmu TIPY>KHOT pIBHOBAri CTUCHYTOro cTepkHsa. @opmyna Eitnepa s BU3HaueHHS
KPUTUYHOI CHJIM. BIJTMB YMOB 3aKpITUICHHSI KIHI[IB CTEPXKHS HA 3HAYEHHS KPUTUYHOI
cunu. ['panuii 3actocyBanHs ¢dopmyn Ednepa. ®@opmyna Scuncbkoro. IloBHwmit
rpadik KpPUTHUYHUX HaNpyKeHb. [IpakTU4yHI METOAM PO3PAXyHKY CTUCHYTHX
CTEp>KHIB Ha CTIMKICTh: TMEPEBIPOYHMIA Ta MPOEKTYBAIbHIN pO3paxyHKU. AHami3
KPUTHYHUX HAMpy>KeHb. PO3paxyHOK CKIIaJeHUX CTUCHYTHUX CTEP)KHIB HA CTIHKICTb.
[ToHaTTsS TpPO MO3AOBKHBO-TIONEPEYHUN 3ruH. HaOmkeHud  po3paxyHOK,
npunyiieHHs. [TocaioBHICTh pO3paxXyHKY.

Tema 15. Po3paxyHKM Ha MILHICTh OpH YIAAapHUX HaBaHTaXeHHsX. Cuiu
imepriii. [lpunmun [lanamGepa. Ymap. Jedopmarii, sxi BUHHKaIOTh TpH yaapi,
NpUMNYIEHHs Teopii ynapy. Po3paxyHok Ha yaap mpu OChOBOI Jii HaBaHTAKEHHSI.
Junamiuauii koedirieHT. Bu3HadeHHS NOMYCTUMUX HAMpPYXKeHb Ta PO3PAXyHOK Ha
MiHICTh Tpu ynapi. [lonepeunnit 3runnuit yaap. CkpyTHU yaap. YpaxyBaHHs Macu
Tina, sike BUMPoOOBye ynap. MexaHiuH1 BIaCTUBOCTI MaTepiajiB Ipu yaapi.

Tema 16. Po3paxyHKH Ha MIIHICTh NPU NOBTOPHO-3MIHHHUX HAmpy>KEHHSX.
[ToHATTST TpO BTOMJIGHY MIIHICTh MaTepianiB. HanpyxeHHs, SKA UKITYHO
3MIHIOIOThCS 3a yacoM. [{ukin 3MiHeHHs HarnpyxeHb. KoedilieHT acuMmeTpii [uKiy.



['panuIs BUTPUBAIOCTI CTalll, ii BHU3HAYEHHS EKCIIEPUMEHTAJIBHUM METOJIOM.
Po3paxyHku Ha MILHICTh OY/1IBEIbHUX KOHCTPYKIIii.
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Metoau i kpuTepii OliIHIWBAHHSA, BUMOIH:

Meronau i kputepii OIIHIOBAHHS:

— MOTOYHHM KOHTPOJb: YCHE ONMUTYBAHHS, TECTYBaHHS, 3aXHUCT MPAKTUYHHUX
3auATh (60 %);

— MiJICYMKOBHI KOHTPOJIb: 3aXUCT PO3paxyHKOBO-TpadiuHol podotw, icrut (40
%).

Bumoru: 1o mijcyMKOBOTO KOHTPOJIIO JIOMYCKAKOTHCS 3700yBadi, K1 yCHIITHO
3aXMCTUIIU JIA0OPATOPHI pOOOTH 1 TPAKTUYHI 3aHSTTS.



