XEPCOHCBKHWM JEP)KABHUHN ATPAPHO-EKOHOMIYHU YHIBEPCUTET

MNOroKyro 3ATBEPIXYIO
["apaHT OCBITHBOI IpOrpamMu 3aBimyBau kadeapu
<+~ Muxkona BOJIOIIINH
"01"Bepecns 2023 poky Meuncinas YHEKAHOBHUY

[Iporokou 3acimanus kadheapu
OYIIBHUIITBA, APXITEKTYPH Ta AU3ANHY
XJAEY

BiJ «31» cepnus 2023 poky Ne 1

CUJIABYC HABUAJIBHOI JUCIUILITHA

«Omip maTepiagiBy
Ha3Ba HaBYaabHOT JUCLUIUIIHA

PiBeHnb BHIIOI OCBiTH — nepimii (OakanaBpChKHi)
OcBiTHa nporpama — «['igpoTexHiuHe OyIBHUIITBO, BOJAHA 1HKEHEPIS Ta BOJHI TEXHOJIOT11»
CueuniaabHicTb — 194 [NiapoTexHiuHe OyaiBHUIITBO, BOJHA 1HXKEHEPIs Ta BOJIHI TEXHOJIOT1{

I'any3s 3HaHb — 19 ApxiTekTypa Ta OyAIBHUIITBO

KponuBuunbkuii — 2023



3arajabHa indopmanis

Ha3Ba HaBYAJILHOI JUCIHUILIIHA

Omnip marepiaJis

dakyJabTeT

ApXiTeKkTypH Ta Oy{iBHUIITBA

Hassa xagenpu

ByniBHMUTBA, apXiTeKTYpH Ta Au3aiiHy

Bukiaagau

Annpiit TKAUVYK, kanauaaT TeXHIYHEX HAYK, JOLUEHT Kadenpu OyIiBHUIITBA, apXITEKTypH Ta TU3aWHY
HAyKOBI IHTEpECH: CTATUYHO BU3HAUYEHI ITPOCTOPOBI hepmu;
Jlenuc BAPVYJIIH, acucrenT kadenpu OyaiBHUIITBA, apXITEKTypH Ta AU3aNHY.

KonTakTHa indpopmanis

Txauyk Anapiii IBanoBua: M06. Te. +38099-261-65-15; e-mail: atkachukO8@meta.ua

I'padik koHCyAbTALIM

Bisropok, yersep, 15:00-16:00 abo 3a mpu3HaY€HUM YacoOM
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3MICTOBA YACTHHA 1
AHAJII3 JIIHIMHOT'O HATIPY ) KEHO-IE®OPMOBAHOI'O CTAHY

Tema 1. Beryn

3amadi 1 MeToaM omopy MatepiamiB. IcTOpis pO3BUTKY HAyKH OIOpY MarepialliB Ta 3B’S30K Kypcy 3
3arajlbHOHAyKOBUMH, 3arajlbHO 1HXXKEHEPHUMH Ta CleliabHUMHU JucuuivtiHaMu. OO6’ekTu BUBYeHHS. OCHOBHI
rinoTe3u HayKH MPo OIip MaTepiaiB. 30BHILIHI CHIIH Ta 1X KiIacudikaris.

Tema 2. OCHOBHI OHATTS ONOPY MaTepiaiiB

BuyTpimHi cunu 1 Meto iX BUBYEHHS (MeToJ mepepi3iB). KOMMOHEHTH BHYTPILIHIX CHJI Ta TEXHIKa iX
BU3HaueHHsA. HampyxkeHHs: MoBHe, HopMmanbHe, notuuHe. [lepopmarii 1 mepemimeHHs. OCHOBHI BJIaCTHUBOCTI
ne(OpMOBaHUX TLT: MPYKHICTh, TUIACTUYHICTb, IOB3YYICTh.

Tema 3. 'eomeTpHYHi XapaKTepUCTHKH NJIOCKHUX Nepepi3iB

Crarnuni momenTH miomti. Llentp Baru nepepizy. MomeHTH iHepuii iockux ¢iryp. Teopemu npo MoMeHTH
iHepuii. 3aneXHICTh MK MOMEHTaMH 1HEpIil MPU MOBOPOTI KOOPIAUHATHUX oceil. '0JI0BHI OCi Ta roJIOBHI MOMEHTH
iHepIli. OKpeMiBUTIAIKH MTOJI0KEHHS TOJIOBHUX oceil iHepiii. [IoHsITTs mpo pasiyc iHepIii 1 einc iHepiii.

Tema 4. OcboBHIi PO3THAT i CTHCK

[To3noxkus cuna. Emtopa "N". Hanpyxenns B monepeynux 1 noxuiux nepepizax. Emtopa "c". Ilo3noBxHi Ta
nonepeuHi aedopmanii. 3akoH ['yka mpu po3tary i crtucky. Moaynb npyxkHocti E 1 koedimient Ilyaccona p.
XKopcTkicTb mpu po3TAry Ta cTcKy. OChOBI epeMillIeHHs MToNepeyHuX nepepizis 6pyca. Emopa "A".

Tema 5. MexaHiuHi BJacTUBOCTI MaTepiajiiB NPU PO3TATY i CTHCKY

JlocniaHe BUBYEHHS MEXaHIYHMX BIACTHBOCTEH MarepialliB (CTaHIApTHI 3pa3ky, BUIPOOYBaJbHI MallWHHU,
niarpamu P-AL, o- ). JliarpamMu po3Tsiry 1 CTHUCKY IUNIACTUYHUX MarepialiB Ta iX XapakTepHi TOYKH. IcTHHHA
miarpama  po3TAry. MexaHIyHI XapaKTepUCTUKH MIIHOCTI 1 TIJIACTMYHOCTI. PoO3BaHTakeHHS Ta MOBTOpHE
HaBaHTaxeHHs. Haxunern. Jliarpamu po3Tsry i CTUCKY KpUXKHX MaTepianiB. Tunu pyitHyBaHHS HpHU pPO3TATY 1 CTUCKY.
[ToreHuiiiHa eHepris NpyXHOI Aeopmarlii Ipu po3Tary i cTUCKy. [luToma noTeHuianbHa eHepris.

Tema 6. Po3paxyHKHn HA MILIHICTB i AKOPCTKIiCTH

[ToHATTS TIPO MIIHICTh 1 JKOPCTKICTh. TpHM METOAM PO3PAXYHKY €JIEMEHTIB KOHCTPYKIH: 3a JOMYCTHUMHM




Halpy>KCHHSIM, 3a PyHHIBHUM HaBaHTa)K€HHsM, 3a T'paHUYHUMU cTaHamu. OCHOBHI BU/M 3a/1a4 B ONOPI MaTepiajis:
1) mepeipka minHOCTI; 2) TinOip mepepisy; 3) BU3HAUCHHS AOMYCTUMOTO HABAaHTA)KCHHSI.

Po3paxyHKH Ha MIIHICTh 1 KOPCTKICTh MPHU PO3TAITY 1 CTUCKY. YMOBH MIITHOCTI 1 JKOPCTKOCTI 32 IOTYCTUMHM
HanpyxeHHsM. Jlomyctumi HanpyxkeHHs. KoedillieHTH 3anacy MIIHOCTI. YMOBHU MIITHOCTI 1 )KOpCTKOCTI. Tpu BUIU
3ajad. YpaxyBaHHs BJIACHOI Baru HpU po3TAry i ctucky. IlonsaTtrs mpo Opyc onHakoBoro omopy. CraTuyHO
HEBU3HAUEHI 3a/a4i IpU po3TAry 1 cTUCKY. TemmepaTypHi Ta MOHTaXHI HANpYyXEHHS B CTaTUYHO HEBU3HAUYECHHUX
cucreMax.

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

Tema 7. AHaJII3 I0CKOT0 HANIPY:KeHO-1e(OPMOBAHOI0 CTAHY B TOUII Tijia

[ToHATTS mpo HampyXeHWH cTaH B ToYLi TLMa Ta Horo Buau. KommoHeHTH HampyxeHoro crany. Ilmockwuii
HaNpYXEHW CTaH. 3aKOH NapHOCTI JOTUYHUX HANpyXeHb. HampyxkeHHS Ha NOXWINX IUIOUIMHAX. | OJOBHI
IUIONIAJIKK Ta TOJOBHI HampyxkeHHs. ExcrpemanbHi AOTHYHI HampyxkeHHs. ['padiuyne HOCHITKEHHS IJIOCKOTO
HarnpyxeHoro crany. Kpyr Mopa.

[ToHATTS TpPO NPOCTOPOBHMM HANpyXEHUH cTaH. ['OJOBHI MJOLIAJKW Ta TOJOBHI HaIpyXeHHSA. AHami3
nedopMoBaHOro cTany y touii Tia. Kommonentu nedopmariid. Y3araneHenuit 3akon ['yka. O6’emna gedopmaris.
[TuToma noTeHLianbHa eHepris NPYKHOI Jedopmaltis, i CKJIaJ0B1 — eHepris 3MiHU (OPMH Ta €HEpris 3MiHU 00’ eMy.

Tema 8. Kpurepii minHocTi

[ToHsATTS Npo rpaHnYHU HanpyxeHui ctad. Kputepii muiactuuHoCTi Ta pyiiHyBaHHsA. Kpurepii MinHOCTI Ta iX
npusHadeHHs. KinacuuHi Teopii MIITHOCTI: Teopisd HalOUIbIINX HOPMAJIbHUX HanpyxeHb (I T. M.), Teopist HaMOLIbIINX
notuyHux HanpykeHs (III 1. M.), enepreruuna teopis miHocTi (IV T. M.), Teopis minHocTi Mopa. [ToHATTS po HOBI
Teopli MILHOCTI.

Tema 9. 3cyB

Uucrnii 3cyB. Hanpyxenns 1 nedpopmanii. 3akon ['yka ans 3cyBy. Moayns 3cyBy G (Monynb npykHocTi 11
poay). 3aleXKHICTh MK HPY>KHUMH CTaIUMHU 130TporHoro marepiany G, E 1 p. Po3paxyHok Ha MilHICT IIPH 3CYBI.
VYmoBa minHOCTI. JlomycTumi HanpyXeHHs 3a Pi3sHUMH TeopisiM MinHocTi. [liarpama 3cyBy. IloreHiiansHa enepris
nedopmarii 3cyBy. IluTomMa moreHuianbHa eHeprii. YMOBHI PO3paXxyHKHM Ha 3pi3 1 3MHHAaHHA. Po3paxyHOK Ha
MIIHICTh OONTOBUX, 3aKJICTIOYHUX 1 3BAPHUX 3’ €THAHb.

Tema 10. Kpyuenus

Kpydennst 6pycy kpyrioro nomnepeyHoro nepepisy. Kpyrunsauit Mmoment. Emtopa kpyTHHX MOMeHTIB "MK".
ExcniepuMmenTanbHe BUBUEHHS KpyueHHs. OcHOBHI nmpumnyiieHHs. HanpysxeHHs 1 nedopmaliii npu KpydeHHi. Y MOBU
MIITHOCTI 1 &KOPCTKOCTI. KOpCTKICTh Mpu KpydeHHi. Po3paxyHOK CTep)KHIB Ha MILHICTH 1 )KOPCTKICTh MIPU KPYUYECHHI.
JlomycTuMi TOTWYHI HaNpy>KEHHSI Ta JIOMYCTUMHN KYT 3aKpydyBaHH.

AHasti3 HanpyXeHOro CTaHy 1 pyiHyBaHHsS Hpu KpydeHHi. [loTeHuianbHa eHepris mpu KpydeHHi. KpyueHHS
CTEP)KHIB HEKPYTJIOro rmornepeyHoro mnepepidy. CraTWyHO HEBHM3HAYHI 3a1adli mpu  KpydeHHI. KpydeHHs




TOHKOCTIHHHUX CTEP)KHIB BIIKPUTOTO 1 3aMKHEHOTo npodiito. BusHaueHHs HanpyxkeHb 1 nedopmartiid. Po3paxyHok
WITIHAPUYHUX TBUHTOBUX MPYKUH.
3MICTOBA YACTHHA 111
IJIOCKHWMH 3TUH IPSIMOT'O BPYCY

Tema 11. 3run npsimoro 0pycy B roJIOBHil IJIOIIHHI

BHyTpimHi 3ycuiuig B IONEPEYHUX Mepepi3ax: :MolepeyHa cuiia Ta 3STuHaiubHui MoMmeHT. Emopu "Q" 1 "M".
Hudepenuianbhi 3anexxnocti mixk "q", "Q" 1 "M".

Uuctuii npsimuii 3rud. OCHOBHI rinmote3u Teopii uucToro 3ruHy. HeirpanbpHa miHig 1 11 HOJOXKEHHS B
nepepizi. 3aexKHICTh MK 3TMHAIBHUM MOMEHTOM 1 KPUBU3HOIO 3irHYTOIO Bici Oamku. JKopcTkicTh MpH 3rUHI.
Hopmanene HampyxkeHHs B momnepeuHux mnepepizax . Emopa "c" B momepeunomy mepepisi. Po3paxyHok Ha
MIIHICTh IPU 3TUHI. YMOBa MIIIHOCTI 32 HOPMaJbHMMH HampyXeHHsSMH. Tpu Buau 3aaad. ParionanbHi dopmu
nepepiziB MpH 3ruHI. bajaku 0IHaAKOBOTO OMOPY 3THUHY.

[Tontepeunwii 3ruH. PosnoBcromkenHs GopMyan HOpMaIbHUX HANPYKEHb YMCTOTO 3TMHY Ha MOMEPEYHUN 3TiH.
JloTH4H1 Hampy)XeHHs Ta entopa "t". B onepeyHoMy nepepizy. YMoBa MILHOCTI 3a JOTUYHUMH Halpy>KECHHIMHU Ta
nepesipka MirtHOCTi. ['0I0BHI HampyKeHHS MpH NonepeyHoMy 3ruHi. TpaekTopii ronoBHUX HampyxeHs. [lepeBipka
MiIIHOCTi 0ayok 3a roloBHUMH HampykeHHsMHU. [loBHa mepeBipka minHocTi O6anku. [loTeHIianbsHa eHepris 3TUHY.
3ruH Opyca TOHKOCTIHHOTO npoduito. Llentp 3runy. J[oTuuHi HanpyKeHHS.

Tema 12. AHaJiTH4YHi MeTOAM BH3HaYeHHs JedopManiil npu 3ruHi

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

Tema 13. CtaTnyHO HeBU3HAYHI 0a/IKH

OcHoBHI noHATTA. CTyniHb cTaTMYHOI HeBM3HaYeHOCTi. OCHOBHa cucTteMa. Po3paxyHOK MPOCTHX CTaTMYHO
HEBU3HAYHUX Oasiok. Po3paxyHoK Hepo3pizHuxX Oanok. PiBHSHHS Tphox MoMeHTIB. KyTu moBopoTy omopHuX
nepepiziB OaJku sl TUMIOBUX HaBaHTa)XeHb. 3TMHAIBHI MOMEHTH 1 MONEPEeYHi CUIIM Y JIOBUIBHOMY Tepepi3i Oasku.
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. Iudepenuianbi piBHSIHHS Oanku Ha Npy>KHii ocHOBI . Po3paxyHok Ganku
KIHIIEBOi JIOBXHHHU Ha OCHOBI rinore3n ®dycca-Binknepa. Po3paxyHok Oe3mexHO HOBroi Oaiku, HaBaHTAKEHOIO
30cepeKeHOr0 cuitor0. Po3paxyHok 0alok Ha OCHOBI Teopii TiHIHHO-Ae(OPMOBAHOTO CEPETOBUILA.

Tema 15. Po3paxyHoK ejleMeHTIiB KOHCTPYKIiii 32 'paHMLIeI0 IPYKHOCTI

IneanpHo mnmactuyHMi Matepian. Hecyda 31aTHICTH CTaTMYHO HEBU3HAYHOI CTEpKHBbOBOI cuctemu. Hecyda
3IaTHICTh BaJIy IpH Kpy4deHHI1. Hecyda 31aTHICThCTaTHYHO BU3HAYHOT Oasiku. Hecyya 3maTHICTE 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 MIPYKHIH
cragii. 3agada Eiinepa; BU3HAueHHS KPUTHYHOI CHJIM AJIS IPSIMOTO CTEpKHS 3 IIapHipHUMM omnopamu. dopmyna
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.
Emmnipuyna hopmyna SAcuncekoro I mesxi i mpunataocti.I padik 3a1e:KHOCTI KPUTHYHUX HAIIPYXKEHb BlJI THYYKOCTI CTEP)KHSL.

[TpakTU4HI pO3paxyHKH CTHUCHYTHX CTEP)KHIB Ha CTIMKICTh. YMOBa cTiKocTi. Po3paxyHOK 3a koedimieHTOM
3HMKEHHSI OCHOBHOI'O JIOITYCTHMMOI'O Hanpy:keHHs. Tpu BuaM3aad MpH po3paxyHKy Ha CTiHKiCTh. Bubip parioHaabHOT
(dbopMHu TIONIEPEYHOTO MIepepizy iMaTepialy CTHCHYTOTO CTEPXKHS.

[ToznoBxHbO-TIONEpeyHUil 3riH. [IOHATTS NpO MO3AO0BXKHBO-TIONEPEeYHHU 3ruH. Po3paxyHoK 3a aedopMoBaHUM
cranoM. /JludepeHmianpHe pIiBHSHHS CTHCHYTO-3ITHYTOI BICI Oanmku Ta ioro iHTerpyBaHHs. HaOmmkeHWid meron
po3paxynky. HaGmmxeHa ¢dopmyna nporuniB. BusznaueHHs HaiiOinbiioro HampykeHHs. OcOOMMBOCTI HMPaKTUYHOTO
PO3paxyHKyBH3HAYCHHS KOe(iIieHTY 3amacy. Po3paxyHKu Ha MIITHICTb 1 CTIHKICT.

Tema 17. Cxanaauuii onip

[TonsiTTs npo cknagni nedopmarii Opycy. [puHimnu po3paxyHky. BHYTpilIHI 3ycHIUIS B IONEPEUHHX Mepepizax.
Emopu N, Qy, Qz, M(,=M,, My, M.

Kocuit 3run. HopmanbHi HampyxenHs. CunoBa 1 HeWTpanpHa JiHII. Emtopa HopManbHHUX HampyKeHb.
Haii0inb1i HOpManbHI HampyXeHHs. YMoBa MinHocTi. 'Tpu BuaM 3ajgad mpu po3paxyHKy Ha MilHICTh. JloTuuHi
HanpyXKeHHs. BU3HaYeHHS IPOTHHIB.

CyMmicHa Aist MpsIMOTO MOIMEPEYHOro 3rMHYy 1 0cboBOi cuiau. HopmanbHi HampyxeHHs. Emopa HopmalibHUX
HanpyxeHb. [lonoxeHHs HeWTpanbHOI JiHII. YMoBa MinHocTi. CyMmicHa i KOCOTO 3TMHY 1 OChOBOI CHIIH.
HopmanbHi HanpyxeHHsl. YMoBa MiltHOCTi. Po3paxyHKH Ha MILIHICTb.

[To3anenTpoBuil po3tar abo crtuck Opyca Benukoi xkopcTkocTi. HopmanbHi HampykeHHsA. PiBHSHHS Ta
BJIACTUBOCTI HEeHTpaibHi JiHil. Emopa HopManbHUXHANIPpYXeHb. YMOBa MiltHOCTI. Tpu BuaM 3a/1a4 PU PO3pPaxyHKY
Ha MIIHICTB. Sapo nepepizy.

CyMmicHUH 3ruUH 3 KpydeHHAM. Emropu 3ruHambHUX 1 KpPYTHHX MOMEHTIB. HampykeHHs B mHOINEpedHOMY
nepepizi Kpyrioro Opycy. AHami3 HampyKeHOTo CTaHy. 3aCTOCYBaHHS TEOPii MIIHOCTI JIJIsl BU3SHAYCHHS €KBIBAICHTHUX
HaIpy>XeHb B HeOe3MeUyHUXTOuKax. Po3paxyHKu Ha MIITHICTb.

Tema 18. JlunamiuHa Jist HABaHTaKeHHSI

[ToHATTS TMpO AWHAMIYHE HABAaHTXKEHHS 1 AWHAMIYHUN KoedilieHT. TumM JUHAMIYHUX HaBaHTAXKEHb.
BpaxyBanns cun iHepitii. Po3paxyHku Ha MIITHICTh €JI€MEHTIB KOHCTPYKITIH, K1 PyXarOThCS 3 PUCKOPEHHSM.

VY napui HaBanTaxeHHs. J{nHamiuHI KoediienT npu ynapi. Hanpyxenns iaedopmanii npu yaapi. Po3paxyHok




Ha y/1ap MpU OCbOBIH Jii HaBaHTaXeHHs1. Po3paxyHku Hayap npu Kpy4eHHi Ta 3ruHi. Habnmkenuil po3paxyHok Ha ynap
3 ypaxyBaHHIM MacH MPYKHOI cUCTeMHU. PanToBe mpukiiaganHs HaBaHTaXEeHHs. MILHICTh MaTepiatiB IIPH yAapHOMY
HAaBaHTAKCHHI. Y IapHa B'S3KICTh.

Tema 19. MinHicTh Npu NOBTOPHO-3MiHHHMX HANPYKEHHAX

®dizyyHa mpUpoja pPyHHYBaHHS NIPH IMOBTOPHO-3MIHHMX HaNpYyXeHHsAX. BTomnHa wMinHiCTh. THMM HUKITIB
Hanpy>KeHb Ha iX OCHOBHI XapaKTEPUCTUKH. | paHHUIIs BUTPUBAIOCTI IKPUBI BUTPUBAIOCTI. /liarpama rpaHiYHUX HANPY>KEHb.

®dakTopy, sIKi BIUIMBAIOTh HAa TPAHUIFO BUTpUBAIOCTI. BIumB BiactuBOcTel Martepiany i Buay aedopmariii,
KOHIICHTpALlli HaNpy>XeHb, CTAHY MOBEPXHi, PO3MIPIB A€Talll, TEMIIEPATYPH, KOPO3ii.

Crioco0u ImiIBUILIEHHS BTOMHOI MIITHOCTI.

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

3aki04eHHA

Cy4acHi mpo6iemMi BU3HAUCHHS HANPYKCHb, Ne(opMalliid i IepeMillieHb IPU PO3PAXYHKY IHIKEHEPHHUX CIOPY/T
Ha MIIHICTh, JKOPCTKICTh 1 CTIMKICTh. MIIHICTh NMPU AUHAMIYHUX HABAHTAKCHHSIX, IPH BEIUKHUX AcGopMallisxX, IpH
BUCOKHMX 1 HHU3BKHX Temmeparypax. [Ipobmemu ONTHMalbHOTO TPOEKTYBAaHHS KOHCTPYKIIH, 3HMKEHHS IX
MaTepianoeMHoCTi. CTBOpEHHI HOBUX (KOMITO3UIIHHUX) MaTepiaiB. KOHCTpyrOBaHHS MIITHUX MaTepialiB.

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

MoBa BHUKJIaJaHHS

YKpaiHCbKa

1. AHorauisi Kypcy

AHoTanis Kypcy

HaBuanbna pucrumiina «Omip MarepialiB» BHBUYA€ThCS 3400yBayaMH BHIIOI OCBITH 32 OCBITHBOIO
MIPOTrPaMOI0 TIEpIIoro OakaraBpChbKOTO piBHSA cremiaibHOCTI 194 TigpoTexHiyHe OYAIBHUIITBO, BOJHA 1H)XXEHEPIs Ta
BOJIHI TEXHOJIOT] Ha 2 Kypcl y 4 cemecTpi.

Omnip MarepiajliB € HAyKOIO MpO I1HXEHEPHI METOAM PO3PAaXyHKY Ha MIIHICTh, YKOPCTKICTh 1 CTIMKICTh
€JIEMEHTIB KOHCTPYKILIN, AeTajeil MalIuH 1 MpUIafiB Ta Hagae HEOOXiAHI 3HAHHS MEXaHIYHMX BJIACTUBOCTEM
peaIbHUX MaTepiaiB.

Omip MatepiaiiB, sIK OCHOBHHH pO3/1J1 MEXaHIKA TBEPJOTo 1e(hOpPMOBAHOTO Tijla, BUBYAIOUHU MOBEJIHKY PI3HUX
MaTepiajiB MiJ{ BILIMBOM CHJI, BKa3ye, sIK MiIOpaTu JUIsl KOKHOTO eJeMEeHTa KOHCTPYKII HeoOX1AHUH martepian i
HOTNEPEYHi PO3MIpH 32 YMOBH OBHOI HAJIMHOCTI pOOOTH 1 HAlOIIBIIOrO 3/1EMIEeBICHHS KOHCTPYKIII.

Indopmaniiinmii naker
AU CIMILTIHI

MetoanuHi BKa3iBKH 3 JUCHHUILTIHU «OTip MaTepiatiB»

2. Mera Ta 3aBIaHHS KypCY

MeTa BUKJI aAJaHHHA 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 BUBYCHHSA
TUCHUTLIIHYA

OCBO€HHSI METOAIB JOCHIPKEHHS HANpYKEHOro 1 J1e()OpMOBAHOTO CTAaHY €JIEMEHTIB KOHCTPYKIIM I1HXKEHEepHHX
CHOpYA, BUBYEHHS MEXaHIYHMX BJIACTMBOCTEH PI3HOMAHITHUX KOHCTPYKILIHHHMX MaTepialiB Ta O3HAHOMIICHHS 3
KPUTEPISIMH OIIHKH MIITHOCT1 MaTepialliB 1 KOHCTPYKIIiil.




3. IlporpaMHi KOMIIETEHTHOCTI Ta pe3yJIbTAaTH HABYAHHA

KomnerenTHOCTI 3100yBa4a BUIIIOI OCBIiTH, chopMoBaHi B pe3yJIbTaTi BUBYEHHS KYpPCY

3arajbHi

3K1. 3parHicTh peanidyBaTH CBOi IpaBa 1 OOOB’SI3KM SIK WiI€HA CYCIUIbCTBA, YCBIAOMIIIOBATH IIHHOCTI
IPOMAJIHCHKOTO (BUIBHOTO JEMOKPAaTUYHOTO) CYCHUIBCTBA Ta HEOOXIAHICTH WOTO CTAJIOr0 PO3BHTKY,
BEPXOBEHCTBA MpaBa, MpaB 1 CBOOOJ JIOUHU i rpOMaIsIHUHA Y KpaiHu.

3K2. 3naTHicTh 30epiraTi Ta MPUMHOXKYBAaTH MOPAJIbHI, KYJIbTYpHi, HAYKOBI IIIHHOCTI 1 JOCSTHEHHS CYCHUIBCTBA HA
OCHOB1 PO3YMIHHS iCTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00macTi, i MiCI y 3arajbHii cHCTeMi
3HaHb MPO NPUPOAY 1 CYCHUIBCTBO Ta y PO3BUTKY CYCIIIBCTBA, TEXHIKM 1 TEXHOJIOTiH, BAKOPHUCTOBYBATH Di3Hi
BUJU Ta (POpMH PyXOBOi aKTUBHOCTI JIJIsi aKTUBHOT'O BIATIOYMHKY Ta BEACHHS 3J0POBOT0 CIIOCOOY JKUTTH.

3K3. 3narHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAI3y Ta CHHTE3Y.

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

3K7. 3naTHiCTh BUNTHCS 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMH.

3K9. 3nartHicTh olliHIOBaTH Ta 3a0€3MeYyBaTH SKICTh BUKOHYBaHHUX POOIT.

CueunianabHi (paxosi)

@®K1. 3garHicTh 3acTOCOBYBAaTH (Pi3MKO-MaTEeMaTUYHUIN amapar, TEOPETUYHi, PO3PAXyHKOBI Ta €KCIIEPHMEHTAIIbHI
METOJIU 1 MOJIeNi JOCTiIKeHb y cepi mpodeciitHol TisATbHOCTI.

@®K2. 3patHicTh 3acTocOBYBaTH y HpoQeciiiHii MisIBHOCTI JOCSITHEHHS HAyKH, IHHOBAIiliHI Ta KOMIT IOTEpHi
TEXHOJIOT11, CydacH1 MalllMHU, 00JIaIHaHHS, MaTepialy 1 KOHCTPYKIII.

O®KS. 3naTHICT BUKOHYBATH 1H)KEHEPHI PO3paxyHKH MapaMeTpiB BOAHMX MOTOKIB Ta KOHCTPYKTUBHUX €JIEMEHTIB
00’€eKTiB npoeciitHOi AISITBHOCTI.

O®KS8. 31aTHICT, BU3HAUATH Ta OILIIHIOBATH HABAaHTAXXEHHS 1 HANpPYKEHO-Ie()OpMOBaHI CTaHH I'PYHTOBHUX OCHOB Ta
IH)KEHEPHUX CHOPYA.

®K19. 3paTHICTH pO3paxOBYBAaTU TEXHIKO-€KOHOMIYHI TMOKAa3HUKU 3allpOEKTOBAHUX 1 (YHKIIOHYIOUMX OO0 €KTIB
npodeciifHoT iSIBHOCTI.

Ilporpamui pesyabratu HaBuanus (ITPH)

ITPH

PH1. ®opmyntoBaTH 3a1a41 3 BUPIIEHHS IPOOJIEMHUX CUTYalllll y mpodeciiiHiii Ta/abo akajaeMiuH1N AsUIbHOCTI.

PHS. 3Hatu TeXHOIOTIYHI TPOIIECH BUTOTOBIICHHS Ta 00J1acTi 3aCTOCYBaHHs Oy/AiBEIbHUX MaTepiajiB, BUPOOiB Ta
KOHCTPYKLIH.

PH7. BukonyBaTtu iHX€HEpH1 po3paxXyHKHU IPYHTOBUX OCHOB Ta KOHCTPYKLIH 00’ €KTiB MpodeciiHOT NisITBHOCTI.

PHI10. BukopuctoByBatu cy4acHi iH(opMariiiHi TexXHOJ]Orii NpH NPOEKTyBaHHI, OYHAIBHHMIITBI Ta EKCIUTyaTarlil
00’ €ekTiB TpodeciitHOT AISUTBHOCTI.

4. Micue HaBYAJIbHOI IMCHHUILIIHN Y CTPYKTYPi OCBIiTHBOI IpOrpamMu

Pik BUKJIadaHHSA 2023/2024 H.p.
Cemectp 4-ii
Kype 2-i

O00B’S13K0Ba KOMIIOHEHTA /

0608’s13k0Ba kKommonenTa (OK16)




BubipkoBa KOMIOHeHTa

IIpepexBizutn 3HaHHS 3 AMCUUIUIIHU 3a0€3MedyIOThCsl HACTYIMHUMH HaBYAJbHUMH JUCLUUIUTIHAMH creuianbHocTi: "Hapucha
reoMeTpis Ta imkeHepHa rpadika", "Buma maremaruka', "®dizuka", "Teopermuna wmexanika", "BymiBenbHe
MarTepiaso3HaBCcTBO"

IMocTpekBizuTu 3HaHHS 3 OCHOBHHUX PO3IUIB IUCHUIUIIHA 3a0€3MedyloTh MMOJajbllle BUBUEHHS TaKUX AUCHUILIIH: "ByniBenbHe

marepiano3HaBcTBo", "Apxirekrypa Ta OyniBenabHI KOHCTpYKuii", "MexaHika I'PyHTIB, OCHOBU Ta (yHIaMEHTH",
"T'iapoTexHivHi ciopyau".

5. O0csr Kypcy HA NOTOYHMII HABYAJIbHUI pPiK

KiibkicTh KpeauTiB / roaun 6,0/180 roaun
Jlexuii 40 roguH
IIpakTnuni / CemiHapchbKi 30 ronuH
JlabopaTopHi 20 roauH
Camocriiina po6ora 90 rogux
®opma niICyMKOBOIo eK3aMeH

KOHTP0JII0

6. TexuiuHe Ta mporpamHue 3ade3neveHHsi / 00JaTHAHHS

Texniune Ta nporpamue

Hoctyn no mepesxi Internet, Touka nocrymy Wi-Fi;

3a0e3neYyeHHs OS: Windows, Android, iOS;
ITporpamue 3a6e3nedenns: Word; Excel; PowerPoint; Zoom; Google Meet; AutoCAD; ArcGis; Digitals;
Cucrema enekTpoHHOro HaBuanHs Moodle

Oo0sapHanHs EnextponHuii BapianT Jiekuii. TecToBi 3aB1aHHs (€IEKTPOHHUIN BapiaHT)

7. ToJaiTtuka Kypcy

3arajLHi BUMOTrH

3n00yBaui BUIIOI OCBITH MOBUHHI AOTPUMYBATUCS NPUHIMIIB aKaJAeMIYHOT JOOPOUECHOCT1, 30KpeMa HelOMyIEeHHS
aKaJeMIYHOro 1jariary, ¢aibcudikarii, padpukanii, CIMCyBaHHS i 4ac MOTOYHOT0, PyOI’)KHOTO Ta IiJICYyMKOBOI'O
BUIIB KOHTpOJIO. 3100yBaui BHUIIOi OCBITH 3000B'A3aHI BUKOHYBaTH NpaBUjia BHYTPIIIHBOTO PO3MOPSAKY
YHIBEPCUTETY, BIABIAYBATH HaBYAJIbHI 3aHATTS 3T1HO 3 PO3KIAZA0M, TOTPUMYBATUCA €THUHUX MOBEIIHKOBUX HOPM.
Jlns 3abe3neyeHHss HEOOXiHOT SIKOCTI 3HaHb 37100yBadi BHIIOI OCBITH MAalOTh PETyJISPHO TOTYBaTHUCh JI0 3aHATH,
MpaIloBaTH 3 HABUYAJIBHOIO JITEPATYpPOI0, 3 MEPEKEBUMU pecypcaMH TOIO. 3700yBayl BHINOI OCBITH TMOBHHHI
IUTAHOMIPHO Ta CHCTEMAaTUYHO 3aCBOIOBATH HaBUAIbHUN MaTepian. AKTHBHO IpalOBAaTH MiJ Yac MPAaKTUYHUX Ta
71a00PAaTOPHUX 3aHATh, IOBHOKO MIPOIO JIOJYYaTHCh 10 aKTUBHUX (JOPM HAaBUAHHSL.

IMoaiTuka moxo gexaamHiB i
nepeckJIagaHHs

PoboTu, ki 37a10ThCs 13 MOPYIIEHHSAM TEPMiHIB 0€3 MOBaXHUX MPUYMH, OLIHIOIOTHCS Ha HIDKYY OLIHKY (-20 % Bix
OITIHKH).

MoaiTnka moxo BiaBiTyBaHHS

BinBinyBanHs 3aHATH € 000B’s3k0BMM. [Iporenypa BiampallloBaHHS MOIMYIIEHUX 3aHATh 3IIHCHIOETHCS IUISIXOM
pO3B’si3aHHS 3a/7a4 3 TMpomymieHoi Temu. He 3ami3HroBatuch Ha 3aHATTA. JlOTPUMYBATHUCH TEXHIKH O€3MEKH.
3n00yBay BHIOI OCBITH JIOMYCKA€THCS JIO BHKOHAHHS JaOOpaTOpPHUX pOOIT TUIBKM 33 YMOBHM 3aBYaCHOTO




O3HAHOMJIIOBaHHA 3 TEMOIK JiabopaTopHoi poOoTu. I[IpomymieHHi 3aHATTS BiANpPalbOBYBAaTH Yy BCTAHOBJICHHIA
BHKJIaJ]au€M 4ac.

ITosiTnka 1010 BUKOHAHHSA

3aBJAaHb

[To3UTUBHO OLIHIOIOTHCS BIAMOBITAIBHICTh, CTAPAHHICTh, KPEATUBHICTh, PyHIAMEHTAIbHICTh. [li1 Yac miaAroToBKu
JI0 TIPAKTHYHUX Ta JTAOOPaTOPHHUX 3aHATH, U1 BUKOHAHHS CAMOCTIHHOT poOOTH HEOOXITHO CIMPATUCH HA KOHCIIEKT
JIEKIIM, METOJIWYHI BKa3iBKU Ta PEKOMEHIOBaHY JIITEpaTypy. 3 METOI PO3BHTKY HEOOXiMHMX (PaxiBI[0 HaBHUYOK
CaMOCTIHHOT pOOOTH 1 MPAKTUYHOTO BUKOPHCTAHHS METOIB ONOPY MaTepiajiiB MpH BHUPIIIEHH] TEXHIYHHUX 3a/a4, a
TAKOX JJIsl CTUMYJTFOBaHHS OUTBIII MOTJIMOJIEHOTO BUBYCHHS MaTepially TUCIMILIIHHE TPOrPaMoI0 Kypey mepeadoadeHo
1 pospaxynkoBo-rpadiuny pobory. Temaruka poOiT, MeTOAMYHI BKa3iBKM Ta IHAUBIAyaldbHI 3aBJaHHSA
BH3HAUAIOTHCA KadeIporo Ha MiJCTaBl iICHYIOYHX 1 BIACHUX PO3POOOK.

AxkajieMiyHa 100poUYecHICTh

Po6oTr 3100yBaviB € BUKIIIOYHO OPUTIHAIBHUM JOCIIKCHHSIM Y1 MipKyBaHHSM. Byib-ske cniucyBanHs a0o ruiariat
(BUKOpUCTaHHS, KOMIIOBaHHA MiATOTOBICHHUX 3aBIaHb Ta/ab0 po3B’sA3aHHA 3a7ay IHIIUMHU 37100yBayamu) TITHE 3a
co00I0 aHYIMIOBaHHA 3apoOiieHHX OaniB. BUKOpUCTaHHS APYKOBAaHMX 1 €IEKTPOHHUX JDKepen iHdopmamii mix dac
HiZICYMKOBOTO KOHTPOJIIO, BUKOHAHHS KOHTPOJIBHUX poOIT 3a00opoHeHo. CrnucyBaHHSA MiJ 4ac KOHTPOJIbHHX,
TECTOBUX POOIT Ta MPOTATOM iCITUTY 3a00POHEHO.

8. CtpykTypa Kypcy

KisnbkicTs
Home Tema 3anATTA
p Bun 3aHarb ” TOANH 8
THAKHSA a0o 3aBJaHHS HA caMOCTiiiHy podoTy =l
cem. / &
JK | Ja0. Cp ©
np.
3microBa yactuHa I AHaJi3 JiHIHOTO HANPYKEHO-1e(OPMOBAHOI0 CTAHY
Jlexis 1 Berym. 2
Jlexuis 2 OCHOBHI OHSTTS ONOPY MaTepiaib. 2
. 30BHIIIHI CHIIM Ta iX Kiacupikamis. OCHOBHI BIaCTUBOCTI 1€()OPMOBAHUX Ti:
CamocriitHa po6ora . . . 2
NPYXHICTh, MTACTUYHICTH, TOB3YJiCTh.
1 Jlexis 3 ['eomeTpHUyHi XapaKTEPUCTHKH IJIOCKUX MEepepi3iB 2
MomeHTH iHepLii CKIaIHuX nepepisiB. ['eoMeTpruHi XapakTepUCTUKU
[TpakTuune 3anarTs 1 pit A pep oTP p p 2
HECHMETPUYHHX TIepepi3iB
- [TonsTTs po paaiyc iHepIli 1 einc HepIii.
CamocriitHa po6ora PO paily pH pi 6
Jlexris 4 OcbOBUH PO3TAT 1 CTUCK. 2




[IpakTrune 3aHATTS 2

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

[TpakTuyne 3aHATTS 3

YpaxyBaHHS BIIACHOI Baru B po3paxyHKaxX Ha MilIHICTb.

Camocriiina pobora | TemneparypHi Ta MOHTaXHI HAlIPYXEHHS B CTATUYHO HEBU3HAYCHHUX CHUCTEMaXx. 10
Jlexiist 5 MexaHi4Hi BJACTUBOCTI MaTepialliB IpU PO3TATY 1 CTUCKY
Jlaboparopna pobota 1 BusHaueHHs MeXaHIUHUX XapaKTePUCTHK cTaii pu po3Tary (Nel)
JlaGopatopna poboTa 2 Busnauenns monyns npyxHocti I pony E nns crani npu po3tsry (Ne2)
Busnauennst moayist npyxuocti I pony G mst crani npu kpydenHi (Ne 3).
Jlaboparopua pobora 3 . .
Busnauenns koedimienta [lyaccona amnst crani.
CamocriitHa po6ora Po3BaHTa)keHHs Ta MOBTOpHE HaBaHTakxeHHs. Hakiern. 2
Jlexuis 6 Po3paxyHKH Ha MILHICTb 1 )KOPCTKICTb.
[IpakTrune 3auHaTTs 4 | Po3paxyHOK Ha MILHICTh Ta )KOPCTKICTh CTATUYHO HEBU3HAYHUX KOHCTPYKIIIH.
CamocriitHa po6ora Po3paxyHOK eeMeHTIB KOHCTPYKIIH 32 TpPaHUYHUMHU CTaHAMH. 4

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

Jlexmisa 7

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

Jlexmisa 8

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

[IpakTrune 3aHATTS 5

AmarniTuuHe Ta rpadivyHe JOCTiHKeHHS TUIOCKOTo HaIpykeHoro ctany. Kpyr
Mopa.

CamocriitHa po6oTa

[MuToMa nmoTeHuiadbHA €HEePTid NPYKHOI Jedopmaltis, ii CKI1aJ0B1 — eHepris
3MiHU ()OPMH Ta EHEPris 3MiHU 00’ eMy.

Jlekmisa 9

Teopii mirtHOCTI




[IpakTrune 3aHATTS 6

3actocyBaHHs Teopii MilIHOCTI Mopa 710 po3B’si3aHHS 3a]]a4 Ha pO3TAT-CTUCK

CamocriifHa po6oTa

Po3paxyHOK Ha MIIIHICTH 3BapHUX 3’ €IHAHbD.
VH

[IpakTrune 3aHsATTS 7

[IpakTryHi po3paxyHKH Ha 3CyB. Po3paxyHOK OOJITOBUX Ta 3aKJICTOYHUX
3’€¢IHAHb

Jlaboparopna pobora 4

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

CamocriitHa po6ora

Po3paxyHOK rBUHTOBUX LMJIIHAPUYHUX HIPYKUH.

Jlexuis 10

Kpyuenns.

[TpakTuune 3aHATTS 8

Po3paxyHOK cTaTUUHO HEBU3HAUEHUX 33/1a4 MpHU KpyueHH1. KpyueHHs cTepkHiB
HE KPYTJIOTO MONEePEYHOTro Mepepizy

JlaGopaTopna poboTta 5

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

CamocriiiHa poboTa

Kpy4eHHsI TOHKOCTIHHUX CTepP)KHIB 3aMKHEHOTO 1 BITKPUTOTO MPOQiTiB.

3micTroBa yactuna III Ilnockmii 3ruH npsaMoro opycy

Jlexmis 11

3ruH npsmMoro Opycy B TOJIOBHIH IIIOMIMHI

Jlexmis 12

3ruH npsMoro Opycy B TOJIOBHIH IIIOMIMHI

[TpakTuune 3aHATTS 9

Bu3HaueHHs BHYTPILIHIX 3YCHUJIb B ITONIEPEYHHUX Nepepizax O0aniok mpu 3rHHI.
EHIOpH (13 29 i GCM’,

CamocriitHa po6ora

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

Jlekmis 13

AHanITU4HI METOIM BU3HAYEHHS AedopMalliil mpu 3THH1

[Mpaktuune 3aastrs 10

[ToBHUI po3paxyHOK OaOK: pO3paxyHOK 32 HOPMaJIbHUMH HANPYKEHHSIMU,
nepeBipka 3a TOTHYHUMU Ta TOJOBHUMH HAIPYKECHHSIMU

Jlekmisa 14

AHaJITHYHI METOIM BHU3HAYCHHS JeopMalliil mpy 3THHI




JlaGoparopna pobora 6 Hocnmimpkenns aedopmariiit 6anku npu 3ruai (Ne 9).
10 Camocriiina pobora Busnadenns gepopmaiiiii METOI0 OYATKOBHUX APAMETPIB. 7
Jlekuis 15 CraTiyHO HEBU3HAYHI OAIKH.
[Mpaktuune 3ansTrs 11 Po3paxyHOk HEpo3pi3HUX OaJIOK.
Jlexuisa 16 CTaTH4YHO HEBU3HAYHI OaJIKH.
11 Bu3sHaueHHs MOMEHTY 3allleMJIEHHS OJJHOIIPOJIBOTHOI CTATUYHO HEBU3HAYHOI
Jlaboparopua pobora 7
Oanku (Ne 12).
KyTtr moBopoTy onmopHux nepepisziB Oanku st TAIIOBUX HABAaHTAXXEHb. 3THH
CamocriiiHa po6ota 0aJI0K Ha MpYXHii 0CHOBI. PO3paxyHOK e1eMeHTIB KOHCTPYKLIN 3a TPaHULICIO 13
IPY>KHOCTI.
3microBa yactuna VI CkiaaaHuii omip
Jlexuis 17 [ToB310BKHII Ta IMTO3TOBKHBO-TIOTIEPSUHUH 3THH.
[IpakTrune 3anarTs 12 [IpakTHyHi po3paxyHKH CTUCHYTHX CTEP)KHIB Ha CTIHKICTb.
12
CamocriitHa po6oTa [10310BXHBO-TIONIEPEYHUI 3THH 3
Jlexmis 18 CknagHuit ormip
[IpakTuune 3anarrts 13 Po3paxyHOK Ha MIIHICTb IPU KOCOMY 3T'HHI
13

JlabopaTopna pobota 8

JlocuipKeHHs po3MOIily HOpMAJIbHUX HAMpYyXKEHb B Mepepi3i ABOTaBPOBOi Oalku
npu 3ruHi (Ne 8).

Jlekuisg 19

CknagHuit ormip

[Ipaktuune 3anstrs 14

Po3paxyHOok Ha MIIHICTh TIPH MTO3alEHTPOBOMY CTHCKY. [ToOynoBa siapa
nepepisy.




Jlaboparopna pobora 9 Hocnimkenns nedopmariiit 6anku npu kocomy 3runi (Ne 13). 2
14 Camocriiina po6ora 3rUH 3 PO3TATOM. 7
Jlexuis 20 JluHamivHa J1is HAaBaHTaKEHHS 2
[IpakTuune 3anarts 15 Po3paxyHoK Ha MIITHICTb TP 3THHI 3 KPYYESHHSM 2
BunpoOyBaHHS cTambHUX 3pa3KiB Ha yiap.
15 JlaGoparopHa pobota 10| pobyB ., p  Ha yaap 2
BusnaueHns yaapHoi B’ s3kocTi (NeB).
- CywmicHa zis 3ruHy 3 KpydeHHsSIM. MIIHICTh TP MTOBTOPHO-3MIHHHX
CamocriitHa poboTa ™ a Y3 KpyH H P P 8
HaTPYy>KEHHSIX.

9. ®opmu i MeTOIH HABYAHHA

Jlekuis

[Tix gac NEKIIHHUX 3aHATH BUKJIAIAETHCS OCHOBHUM MaTepiai qucturuiing «Ormip MaTepiaiaiB». BUKOpHUCTOBYIOThCS
CJIOBECHI METOJI HaBYaHHSA: NMOsICHEHHS (1H(OopMaliifHO-1T0B1IOMIIIOBAaHE, IHCTPYKTUBHO-TIPAKTHYHE,
MOSICHIOBATbHO-CTIOHYKaJIbHE, CHCTEMa 300pakaibHO-BHpAKAITLHUX 3ac001B). [IpoBOasATECS JIeKil 3a opMamu:
BCTYITHA, TEMaTU4HA, OTJIA0BA, MiJICYyMKOBA. [IpoBeieHHs JNEeKIIHNUX 3aHTh BKIIIOYA€: BUKIIAICHHS TEOPETUYHOTO
Marepiairy, OrJIsI0Bi JIEKIii 3 BAKOPUCTAHHSIM Ha0UYHOT'O MaTepialry, OOPHOTO KOHCIIEKTY. PiBeHb 3aCBOEHHS
Mmartepiany 3700yBay BUIOI OCBITHM KOHTPOJIOE CAaMOCTIMHO HUISXOM BiANMOBiAEH Ha 3alUTaHHS IS
CaMOTIEPEBIPKHU.

IMpakTuuni /Ceminapcbki

CrioBecHI METOM: TTOSICHEHHSI, HaBYAJIbHA TUCKYCIsl.

[IpakTu4Hi METOIU: BIIPaBH, PO3PAXYHKH.

Haouni meTonu: UIFOCTpyBaHHS, TEMOHCTPYBaHHSI.

Ha npakTiuHuX 3aHATTSIX PO3B’SI3YIOTHCS MPAKTUYHI 337]a4i 3 OMOpYy MaTepialiB. PiBeHb 3acBO€HHS MaTepiany
KOHTPOJTIOETHCSI HATUCAHHSAM CaMOCTIMHHX POOIT 1 32 IOMOMOTOIO TTPOBEACHHS 3aXHCTIB 3aBJIaHb PO3PaxXyHKOBO-
rpadiunoi poboTH y hopMi MUCEMOBUX 1 (a00) TecTOBUX KOHTPOIiB. OCcTaTOuHO, CAMOCTIHHO OMpaIboBaHi
3aBJaHHS BXOAThH J10 po3paxyHKoBo-Tpadiunoi podbotu (PI'P). PiBeHns 3acBoeHHS MaTepiany KOHTPOJIIOETHCS i
yac 3axucry PI'P.

JlabopaTopni

JlaGopaTopHi poOOTHM BHKOHYIOTHCS B J1a0OpaToOpii MEXaHIKM MarepiajaiB 1 KOHCTPYKIIM Ha CTaHIApTHUX




MallIuHax 1 Ipuiagax, a TaKoX Ha HECTAaHJAAPTHHUX YCTAaHOBKAax 1 MpHIIaJax, sKi CTBOpeHHI B jJabopatopii. [1ix gac
BUKOHAHHS JTA0OPaTOPHUX POOIT MEpeBipAIOTHCA TEOPETHYHI 3aKOHOMIPHOCTI, IO HABOIATHCA B JICKIIHHOMY
Marepiami. 3100yBadi BUIOiI OCBITH BUKOHYIOTH JOCTIIKEHHS CaMOCTIHHO Tij] KEPIBHUIITBOM BHUKJIajada Ta
3aBiAYI0Y0T0 1a0OPATOPIEI0, TOTPUMYIOUUCH TPABIII OE3MEKH ITiJ 9ac poOOTH B J1abopaTopii.

Camocriiina po6oTa Mertoau oprani3zanii 1 311iCHEHHSI HaBYaJIbHO-TI3HABAJILHOI JisSJILHOCTI: KOHTpOJIbHA poboTa, PI'P.
JUis  caMOCTIMHOTO OIpallOBaHHS JIEKIIMHOTO Matepiany 3700yBadi BHINOI OCBITH BHKOPHCTOBYIOTH, KpiM
MiIPYYHUKIB, HABYAIBPHO-METOANYHY JIITEPATypPy, CTBOPEHY Ha Kadeapi.
3 METOI0 PO3BUTKY HEOOXiMHUX (PaxiBIF0O HABHYOK CAMOCTIHHOI poOOTH 1 MPAKTUYHOTO BUKOPUCTAHHS METOJIB
OTOpy MaTepialiiB MpU BUPIMICHHI TEXHIYHUX 3a/1a4, a TaKOX JI1 CTUMYIIOBaHHS OUIbII MOTIMOICHOrO BUBYCHHS
MaTepiany IUCHUIUTIHE TPOTrpamMor0 Kypcey mepembadeHo | pospaxyHkoBo-Tpadiuny podory. Temarmka poOiT,
METOJMYHI BKa3iBKU Ta I1HAMBIAyallbHI 3aBJaHHS BU3HAYAIOThCS KadeApor Ha MiJACTaBl ICHYIOYMX 1 BIACHUX
po3po0OK.

Temu po3paxyHkoBo-TpadiyHOi poOOTH:
. AHai3 HanpyxeHo-1e(h)OPMOBAHOTO CTaHY B TOMYIII.
. BU3HaueHHs reoOMeTpUYHNX XapaKTEPUCTHK IIIOCKOTO Mepepizy.
. Po3paxyHKu Ha pO3TST 1 CTUCK.
. JlociIKeHHs TUIOCKOTO HAMPYXKEHOTO CTaHy B TOMIII.
. Po3paxyHku Ha nonepeyHuil 3riH Ta CKIaJHUHN OIIip.
. Po3paxyHOK cTaTHYHO BU3HAYHOI OanKu.
. Po3paxyHOK cTaTUYHO HEBU3HAYHOI OalkKH.
. PozpaxyHok npsimoro Opyca Ha mo3anieHTpoBuii cTuck. [loOynoBa siipa nepepisy.

0N DN W~

10. CuctemMa KOHTPOJIIO TA OLiHIOBAHHSA

IloTo4HMIT KOHTPOJIb

Metoau HaBYaHHS SIK CBiIOMi CUCTEMAaTU4HI i MOCIIIOBHI [i1, 110 BEAYTh /10 TOCATHEHHS MTOCTaBJIEHOI METH 3 BUBUEHHS 1 3aCBOEHHS JUCUUILTIHU «Omip
MaTepiajiB» BKIOYAIOTh POBEACHHS:
JIeKIii 3 3aCTOCYBaHHS MYJIbTHUMEIIMHOTO MpoeKkTopy. 3100yBayi BUIOI OCBITH MalOTh JOCTYI 10 €IEKTPOHHOTO BapiaHTy JEKILii y BeO-cepeJoBHII
Moodle Ta 3a He0OXiJHOCTI BUKOPUCTOBYBATH iX IiJ] Yac MiJArOTOBKU J0 MPAKTUYHUX 3aHATH, IIJICYMKOBOTO KOHTPOJIIO 3HAHb;
NPAKTHYHHUX i JJa00pPaTOPHUX 3aHATH 3 BUKOPUCTAHHAM Cy4acHUX MeToAuK. /iajioris i 0ecix 3 npakTUYHUX NTUTAHB;
caMOCTiiiHOI po00TH 3 PEKOMEHIOBAaHUMH IiJIPyYHUKAMHU B YUTAJIHLHOMY 3aJi YHIBEPCUTETY, CHeliaJbHUM JOBIJKOBUM 1 iH(OpMaIiiiHuM MaTepiajoMm
Kadenpu;
iHauBiAyanbHOi podoTu 31 3700yBavaMM 3 TMHMTaHb OUIBII TIMOOKOrO BHUBYEHHS OKPEMHUX TE€M 1 HANpsSMKIB HAaBYAJIbHOI MPOTpaMu, BUKOHAHHS
CaMOoCTINHOT poOOTH.
Metoau siKi BUKOPUCTOBYIOTbCS TP BUBYEHI AUCLUIUTIHU MOUISIOTHCS Ha!

a) METONIM OpraHi3amii 1 3MIHCHEHHS HaBYaIbHO-TI3HABAJIBHOI IsIIBHOCTI (TIOSICHEHHS, PO3MOBiAbL, JIEKIlA, Oecima, poOoTa 3 MiAPYYHHUKOM;
UTIOCTPYBaHHS, IPAKTUYHI pOOOTH);




0) METOM CTUMYJIFOBAaHHS HaBUAJIbHOI JAISUTHHOCTI (HaBUaIbHA AMCKYCIs, KEMCOBI CHTYaIliT).

IToToyHMii KOHTPOJIL 3/IIICHIOETHCS MMICI BUKIIAIAHHS JICKIIITHOTO MaTepiany, METOAMKH BUKOHAHHSA NMPAKTUYHUX 3aHATh T4 CAMOCTIHHOTO 3aBIaHHS
3T1JIHO TUTaHy 1 00CATIB 3MICTOBOT YacTHHH. [10TOYHUIT KOHTPOJIb Ma€ 3a METY MEPEBIPKY PiBHS IMATOTOBICHOCTI 3/100yBava BUIIOI OCBITH 10 BUKOHAHHS
KOHKpeTHOI poOoTu. @opmMa MpoBEACHHS MOTOYHOTO KOHTPOJIIO 3HAHb ITiJ1 YaC HaBYAJIbHUX 3aHATh BU3HAYAETHCS BUKIAJaueM 1 HAa KO)KHUN HaBYAIbHUN
piK 3aTBEpUKYEThCS Ha 3acinaHHi kadeapu. OCHOBHOIO ()OPMOIO MOTOYHOTO KOHTPOIIIO € YCHE ONUTYBaHHS 3100yBayiB KO)KHOT TEMU 3MiCTOBOT YaCTHHU
Ta MepeBipKa iHAUBIIyaTbHHUX 3aB/IaHb.

HapuasnpHa mporpamna 3 qUCHHIUTIHU Tiepeadavae peryysipHe MpoBeJeHHs 000B’ I3KOBUX KOHTPOJIBHUX 3aX0/liB, YCIIIIHE BUKOHAHHS SIKUX B BiJIBEICHUM
gac Ma€ JaTh CEMECTPOBY PEHTHHTOBY OMiHKY. OIiHIOBaHHS 3HaHb 3/100yBaviB HA OCHOBI TOTOYHOTO KOHTPOJIIO BiIOYBAETHCS: a) CIIOCOOOM MEPEBIPKU
CHCTEMAaTHYHOCTI Ta aKTHUBHOCTI poOOTH 3700yBava MPOTATOM ceMecTpy; 0) crocoOOM TECTOBOrO KOHTPOJK BHKOHAaHHS OKPEMHUX TE€M 3MiCTOBHX
gactuH. [locTiifHicTs poOOTH 31100yBaviB BHUIIOI OCBITH y CEMECTpi JOCSATAETHCS MUIAXOM IPOBEIEHHS CaMOCTIHHUX, KOHTPOJBHUX POOIT, TECTOBHX
3aBJIaHb, JTJAOOPATOPHUX POOIT Ta pO3paxyHKOBO-TpadigHOI pOOOTH.

IlincyMKoBHMii KOHTPOJIb 32 3MiCTOBOI0 YACTHHOIO

OniHoBaHHA 3HaHb 3700yBayiB Ha OCHOBI MiJCYMKOBOTO KOHTPOJIO BiI0OyBAa€eThCSA: a) 3aXHCTOM 3aBlaHb PO3PaxyHKOBO-TpadidHOi poOOoTH Ta
1ab0paTOpHHUX POOIT, MO BITHOCITHCS IO 3MICTOBOT YaCTUHU; 0) CTOCOOOM KOHTPOJII0O BUKOHAHHS KOHTPOJBHUX POOIT 32 3MICTOBHMH YAaCTHHAMH.

IincymKoBH KOHTPOJIb

@DopMOI0 MiJICYMKOBOTO KOHTpot0 B 4 cemecTpl € icnuT. 3100yBauy BHINOI OCBITH JONYCKA€TbCA A0 CKJIQJaHHS ICOHUTY, SKIIO BiH 3aXHCTUB
pO3paxyHKOBO-TpadiyHy poOOTY 1 HAMKMCaB KOHTPOJIbHI pOOOTH 32 3MICTOBUMH YaCTMHAMH Ha MO3UTHUBHI OILIHKU. EK3aMeH CKagaeThCs 3 JBOX YaCTHH:
TEOPETUYHOI — y (hOpMi TecTyBaHHs (TECTYBaHHS Ha MANlepOBOMY HOCII 13 pyYHOIO MEPEBIPKOIO) 1 MPAKTHUUHOI 3 PO3B’A3aHHAM 3a/1a4. OCHOBHI BUMOTH J10
KOHTpOJIIO 3HaHb HaBezAeHi y [lonoxkeHHi mpo oriHtoBaHHA 3HaHb 3100yBadiB BO XJIAEY. 3aranpHa micyMKoBa OIlIHKA 3 HAaBYAIBHOI JUCIUTUIIHU
CKJIAJJA€ThCS 13 CyMH 0alliB 32 MOTOYHY YCHIIIHICTh (He Oibie 60 6aiiB) Ta ex3aMeH (He Oinbiue 40 6aniB).

Po3noaija 0aJiB 3 AUCHUAILIIHA
(dopma KOHTPOJIIO — eK3aMeH)

IToTouHe OLIHIOBAHHA i KOHTPOJIb 3MiCTOBHX YaCTHH
(6aam)
3micToBa yacTuna 1 3micToBa yacTuHa 2
T1 T2 T3 T4 TS T6 NnK 349 1 T7 T8 T9 T10 IIK 34 2
Max 2 Max 2 Max 3 Max 3 Max 2 Max 2 Max 14 Max 2 Max 2 Max 3 Max 3 Max 10
IloTo4yHe OLiHIOBAHHS i KOHTPOJIb 3MiCTOBUX YacTHH (0aau) IlincymxoBa
3micToBa yacTuHa 3 3micToBa yacTuna 4 PI'P Ex3aMeHn OIiHKA
Ti1 T12 T13 T14 T15 TIIK 393 T16 T17 T18 T19 [IIK 394 (ex3amMeH)
Max 3 | Max 3 Max 3 Max 2 Max 2 Max 13 Max 2 Max2 | Max2 | Max2 | Max 8 15 Max 40 Max 100




11.1lllkxana ouninroBanHsA: HanioHaJabHa Ta ECTS

OrriHKa 32 HAI[IOHATHHOIO MIKAJIOIO
[lxana pedtunry | OiriHka
XJIAEY ECTS IUISL €K3aMEHY, KypCOBOTO MPOEKTY (poOoTH), i
MPaKTUKHU
90-100 A Bigminzo
82-89 B
Hobpe
74-81 C 3apaxoBaHO
64-73 D :
3a10BUIBHO
60-63 E
35.59 EX Hesa10Bi15HO He 3apaxoBaHO 3 MOXJIMBICTIO IIOBTOPHOTO
CKJIaJIaHHS
1.34 = HezanoBiabHO (3 000B’SI3KOBUM MOBTOPHUM He 3apaxoBaHno 3 000B’SI3KOBUM
BUBYCHHIM KYpCY) MTOBTOPHUM BHBYCHHSIM JTUCIUILTIHA

12.PexoMeH10BaHa JiTepaTrypa Ta iHpopmauiiini pecypcu

OcHoBHa JiTepaTypa

Trauyk A.l. OcHoBu TexHiuHOi MexaHiku (Teopernuna mexanika. Omip matepianiB). HaBuanbuuii
MOCIOHUK ISl CTYJICHTIB 3aKJIaJiB BHUIIOI OCBITH 3a OCBITHIM piBHeM "OakanaBp'. KponmWBHHIIbKHIA:
PBB II/1V iMm. B. Bunanuenka. 2023. 348 c.

Omnip MarepiaiiB: HaBYAJIbHUM MOCIOHHMK 10 BUKOHAHHS pO3pPaxyHKOBO-IpapiyHUX pOOIT 1 CaMOCTIMHOI
poootu / T.A. Jlosoym, H.I. Xomuk, A.B. ba6iit, I'.b. [lpoub, A.Jl. HJoBOym. Tepnomniib: DOII
[Mansuaung B.A., 2022. 220 c.

I'ypusik JLI., I'ynynax FO.B., FO3pkiB T.b. Omnip marepianiB : HaBuanbHUil MOCIOHUK 11 BUBYEHHS
Kypcy IpHU KpeAUTHO-MOAYIbHIN cucteMi HaBuaHH4. JIbBiB: "Hosuii cBiT — 2000", 2020. 363.

Omip marepianiB: Hapuansuuii nocionuk / C.}O. bepectsancbka, O.B. JIo6sk, O.B. Onanacenko, A.M.
[TerpoB, M.B. IlaBnrouenkoB. Xapkis: YkpJIY3T, 2020. Y. 1. 150 c.

Mensauk O.€. Onip MarepiajiiB : METO. PyK. 10 BUBY. AucCI. JIOHeI. HaIl. YH-T €eKOHOMIKH 1 TOPTiBIIi
iMm. M. Tyran-bapanoBcbkoro, kad. 3araJbHOIH)XEHEPHUX AUCUUIUIIH Ta obnaaHanHa. Kpuswii Pir:
JHouHVYET, 2020. 121 c.




®inaroB I'.B. Omip marepianiB B 3amadax 1 npukianax : Po3paxyHOK CTaTMYHO BH3HAUYYyBaHUX
crepkHeBuX cucteMm KH. 1 : Hapu. moci6. Kuis : BugaBauinrso Jlipa-K, 2019. 360 c.

®inaros I'.B. Omnip maTepianiB B 3a1auax 1 npukiaaax : CTaTuyHO HEeBU3HAUyBaH1 cucTeMU. CTIMKICTb.
Junamika. Ku. 2 : HaBu. noci6. KuiB : BugaBuunrso Jlipa-K, 2019. 342 c.

Omnip martepianiB. Yactuna 1. Omip maTepiaiiB CTEP)KHEBHX €JIEMEHTIB KOHCTPYKIIH Mpu 0a30BUX
HABAaHTA)XCHHAX : KOHCIEKT JICKIIM AJisi CTyIeHTIB 1-2 KypciB JIeHHOi Ta 3a04HOi (JOpM HaBUaHHS 3a
cnemianbHOCTSIME 192 — BymiBHunTBO Ta IUBUIbHA iHXeHepis, 185 — HadrorazoBa imkenepis Ta
texHoJorii / B.I1. llmauyk, O.O. Yynpunin, H.B. Cepena, B.O. CkisapoB ; XapkiB. Hall. yH-T MICBK.
rocmn-Ba iMm. O.M. bekeroBa. XapkiB : XHYMI im. O.M. bekerona, 2019. 115 c.

[Ipuknagna mexanika (omip maTtepiaiiB): HaBuajdbHUM nocionuk / M.I'. YaycoB, M.M. bounap, A.IL
ITununenko, A.I'. Kynenko. Kuis : TOB "Bungasauurso", 2019. 736 c.

AungpymikoB B.1, I'yprosuit O.I'., Tunuyk C.O. Omnip marepianiB. JlabopaTopHi poOOTH : HaBY. MOCIO.
Piene : HYBI'TI, 2022. 130 c.

JlonaTtkoBa

[Ipuknagna mexanika. [ligpyunuk / B. Anamuyk, B. Spemenko, I'. Kanetnik.K. : LleHTp HaBuanbHOI
aiteparypu, 2020. 234 c.

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

Mexanika matepiainiB: HaBdabHuM nociOHuk / YaycoB ML.I'., [Tununenko A.I1., Kynenko A.T'., bonaap
M.M. Hixkun : TOB "BunaBaunrso "Acnekt-Ilomrpad", 2018. 560 c.

Bankesuu LI, byprnaes O.M., Jle6inp H.M. JlabopaTopHuii mpakTHKyM 3 ONOpY MarepiajiB :
HaBuanpuwmii nocionuk. JIeBiB : Marnomnis 2006, 2018. 224 c.

Texniyna Mexanika. KoHCieKT JieKIii: (1151 CTyACHTIB IEHHOT 1 3a04HO01 (h)OpM HABUaHHS OakaJiaBpiB 3a
cnenianpHicTIO 141 — EnekTpoeneprerrka, enekTpoTexHika Ta enekrpomexanika) / B. I1. [lmauyk, B.
O. Cxusapos; XapkiB. Hall. YH-T MicbK. rocn-Ba iM. O. M. beketora. XapkiB : XHYMI im. O. M.
bekerona, 2019. 179 c.

Tpau B.M., TlomBopuuit A.B. Omip wmarepiamiB (chemiagbHUNA Kypc), TEOpis NPYXKHOCTI Ta
riacTUaHOCTI. [limpydHuK 1uist cTyeHTiB BUIMX HaBYaIbHKX 3aknaniB. Kuis: Kapasena, 2016. 434 c.

Indopmauniiini pecypcu

MinicTepcTBO OCBiTH 1 Hayku YKpainu: https://mon.gov.ua/ua

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

ITigpy4HuKH U1 CTyACHTIB OH-JaiH: http://stud.com.ua/



https://mon.gov.ua/ua
https://mtu.gov.ua/
http://stud.com.ua/

On-naitn 6101i0TeKa miapy4HukiB: http://studentam.net.ua/

On-naifH-610110TeKa OCBITHBROI Ta HAYKOBOI JliTepatyp: http://eduknigi.com/index.php

Enextponna 6i6mioreka info-library: http://www.info-library.com.ua/

On-line bi6mioreka: http://readbookz.com/
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