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Ha3Ba HaBYAJILHOI JUCIHUILIIHA

Omnip marepiaJis

dakyJabTeT
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Bukiaagau

Jlina TACEHKO, xanauaar TeXHIYHUAX HayK, JOIEHT Kadeapu OymiBHULITBA, apXITEKTYPH Ta TU3aHHY
HAyKOBI IHTEPECH: TEPCIEKTUBH PO3BUTKY HACCIICHUX MYHKTIB Ta KUTIOBUX Oy 1IBEIb

KonTakTHa indopmauis

["acenxo Jlina BomongumupiBaa: Mo6. Ten. +38095-66-32-146; e-mail: linahasenko@gmail.com

I'padik koHcyabTaNii

Cepena, ’sitann, 15:00-16:00 abo 3a npu3HaYeHUM 4acoM

IIporpama qucuumIiHKA

3MICTOBA YACTHHA 1
CKJIAIHUU OITIP
Tema 1. Cknaguuii onip
[Tpocri Buau nedopmyBanus. CkiaaHuii 3ruH, yMOBH MillHOCTI. Kocuii 3ruH, yMOBH MIIIHOCTI.
Tema 2. 3ruH 3 Kpy4eHHIM
Banu kpyrioro nomepeunoro nepepizy. Teopii MinHOCTI. Banu HeKpyriioro momepeyHoro mnepepizy. ¥ MOBU
MIITHOCTI. 3arajbHUIA BHITAJIOK CKJIaIHOTO omnopy. [1indip mepepisiB mpu CKIIaTHOMY HApPyKEHOMY CTaHi.
Tema 3. [lo3anentpoBuii po3Tsr i cruck. Sapo nepepizy. Ymoa minfnocTi
[To3aneHTpoBUI CTUCK (PO3TAT). YMOBHU MIITHOCTI. Spo nepepizy 1 Horo ocobauBocti. Entopu HanpyxeHs.

3MICTOBA YACTHHA 11
BU3HAYEHHA [TEPEMIIIEHD ITPU 3TUIHI TA PO3PAXYHKHM HA MILHICTb B CTATUYHO-
BU3HAYEHUX CUCTEMAX
Tema 4. BuzHaueHHsl nepeMillleHb B NPYKHUX CHCTeMAaX HLIAXOM iHTerpyBaHHsl AW(epeHUiabHOro
PiBHSAHHSA 3irHyTOI OCi 0aJIKu

Buau nepeminiens y npyxHux cucremax. [IpaBuia 3HakiB 1 3aKOHOMIpHOCTI U MOOY/OBI €MIOP 0 12 W,

['pannuni ymoBu. JludepeHiiiti 3aaeKHOCTI MK Q M ,e W

Tema 5. BusHauyeHHs nepeMillleHb IO METOAY MOYATKOBUX NIapaMeTpiB

3aranbHi MOJOXKEHHS pO3B'A3KY 3a/1a4. ['eoMeTpHuuH1 Ta CTaTUYHI MOYAaTKOB1 MapaMeTpH.

Tema 6. 3araabHi TeopeMu 1JIsl IPYKHUX CHCTeM. 3arajibHi MeTOAU BU3HAYCHHSA NepeMillleHb

V3aranbHeH1 CHJIM 1 y3arajibHeHi nepemimnieHHs. Po6ota 30BHImHAIX cwi. [IoBHI 1 OMMHWYHI TIEPEMIIICHHS B
NpY)XKHUX cucTeMax. PoGoTa BHYTPILIHIX CHJI.

Tema 7. 3acTocyBaHHSI NPUHIUILY MOKJIUBHUX MepeMillleHb 10 MPYKHUX CHCTEM

[TpuHIMI MOYaTKy MOXJIMBUX MepeMilieHb. Teopema mpo B3aeMHICTh podiT (Teopema berti). Teopema mpo
B3aEMHICTB MepeMillieHb (TeopemMa MakcBena). 3aralbHii METO/I BU3HAUEHHS mepeMiiieHs (Metoq Mopa). [IpaBua
po3B'A3Ky 3a11a4 1o meroxy Mopa.
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Tema 8. Buznauenns interpaay Mopa no merony Bepemarina. Ilorenuiiina eneprisi nedopmairii.

Cytp Metony Bepemarina. Ilopsimok po3paxyHKy 3amad mo metony Bepemarina. [Ipuknaam po3paxyHKIiB.
AHaIITUYHI 3aJIGKHOCTI BHU3HA4YeHHS moTeHIiiHoi eHeprii medopmarii (IL.E.J[.). BusnauenHs mnepemimieHHs 3a
nornomoroto I[LE.JI.

3MICTOBA YACTHHA 111
BU3HAYEHHS ITEPEMIIIEHD ITPU 3TMHI TA PO3PAXYHKHM HA MIIIHICTh B CTATUYHO-
HEBU3HAYEHUX CUCTEMAX
Tema 9. IIo0ynoBa enop BHYTPIilIHIX CHJIOBUX (PAKTOPIB /151 IVIOCKHUX KPUBHX OpycCiB.

AHaJITHYHI 3aJI€KHOCTI 10 BIJ3HAYEHHIO BHYTPIIIHIX cHIIOBUX (hakTopiB. Judepeniiiini 3anexHoCTI Mixk N

Q iM [Tpuknaay BU3HAYEHHS BHYTPIIIHIX 3yCHIIb Ta MIEPEMIIICHb B KPUBOJIHIMHUX Opycax

Tema 10. CTaTHYHO HEBU3HAYHI CHCTEMH

CraTu4HO HEBU3HAYHI CTEP)KHEBI cucTeMu. YoTHpueanHa 3a1a4a ornopy matepianis. [Ipukmamu. Merop cwn,
roro ocobmuBocti. [lpukmamu. CraTuyHO HEBU3HAYHI OayovyHi cucreMu. KaHOHIYHE pIBHSHHS METOAY CHIL
[Tpuknaan po3KPUTTS CTATUYHOT HEBU3HAYHOCTI MPYKHUX CHCTEM.

Tema 11. BaraTonpoJboTHiI Hepo3pi3Hi 6ajku. PiBHSHHSI TPHOX MOMEHTIB.

OcHoBHI 0c00IMBOCTI 1 MOHATTS MeTony. IIpuKkiaau po3paxyHKiB.

3MICTOBA YACTHUHA IV
PO3PAXYHKU CTEPXKHEBUX CUCTEM HA MIIHICTb TA XXOPCTKICTb ITPY AMHAMIYHUNX
[IOBTOPHO-3MIHHIX HABAHTAXEHHSX. PO3PAXYHKU HA CTIVKICTh

Tema 12. CTiliKicTh CTUCHYTHX CTEPKHIB.

Tunu KoHCTpYKLIKHHOT cTiliKoCTi cTepxHIB. @opmyna Eiinepa ains Bu3HaueHHS KpUTUYHOI cHitd. [ToHATTS mpo
KPUTHYHI HanpyxeHHs. EMnipuuni 3anexxHocTi SlcuHcbkoro. OCHOBHI TUIIM PO3paxyHKIB CTEPXKHIB Ha CTIMKICTh

Tema 13. IIpyskHi KoJITMBAHHA

Knacudikauiss xonuBanb. SIBuine pe3oHaHcy. ['apMOHIYHI KOJMBaHHS 3 OJHUM CTYINEHEM BLIHHOCTI.
PospaxyHku mepiogy i 4acTOTH KOJIMBaHb, BUXOJSYM 13 yMOB MIIHOCTI 1 >KOPCTKOCTI cucTeMu. BumymieHi
KOJINBAaHHS MPYXKHUX CHCTEM 3 OJIHUM CTYIIEHEM BLIBHOCTI.

Tema 14. Onip marepiaJiB Aii HOBTOPHO-3MiHHUX HABAHTAKEeHb.

OCHOBHI MOHSATTS, UUKI 1 Horo napamerpu. ExcriepumeHTalbHe BU3HAYEHHS I'paHULl BUTpuBaiocTi. Kpusi
BTOMJICHOCTI Martepiany. [liarpaMu rpaHMYHHX Hamnpy>kKeHb. Po3paXyHKH Ha MIIHICTh NPH MOBTOPHO-3MIHHUX
HaBaHTAXCHHSX.

Tema 15. Po3paxyHkun Ha MillHICTB i 2KOPCTKICTh NPH yAAaPHUX HABAHTAKEHHSIX.

[To3noBxkHil ynap, abo yaap mnpu ocboBii nii HaBaHTaXeHHA. OKpemi BHIIAJKU TO3J0BXKHBOTO yrapy.
VYpaxyBaHHS Macu CTEPKHS, 1110 3a3HA€ MO30€KHBOT0 yAapy. MexaHiuHi BIaCTHBOCTI MaTepiatiB.

Tema 16. KoHTakTHi Hanpy:keHHs1. @opMy.Jiu 1/ iX BU3HAYEHHS. YMOBH MillHOCTI

OcHOBHI OHATTA Ta npunymeHHs. CTUCK ABOX KyJb (mapiB). CTUCK NUTIHAPUIHNX TiJ. 3araliIbHUN BUMAIOK




KOHTAaKTy JBOX MOBEPXOHb. YMOBA MIIIHOCTI MPU KOHTAKTHUX HaBaHTaXeHHAX. [lopsiok po3paxyHKy Ha MILHICTh
MIPU KOHTAKTHUX HABAHTAXKCHHSX.

MoBa BUKJIagaHHA

VYkpaincbka

1. AwHoranis kypcy

AHoTanis Kypcy

HaBuanpna pucrurutina «Omip MarepialliBy BHBYA€ThCS 3400yBa4aMM BWINOI OCBITH 32 OCBITHBOIO
MIPOrpaMor0 Mepuioro 6akamaBpchbKOro piBHs cneriaabHocTi 194 INigporexHiyHe OYIIBHUIITBO, BOJHA 1H)XKEHEPIS Ta
BOJIHI TEXHOJIOT1] Ha 2 Kypci y 4 cemecTpi.

Omip MarepiadiB € HAYKOK NPO 1HXKEHEPHI METOIU PO3paxyHKy Ha MIIHICTh, JKOPCTKICTh 1 CTIWKICTh
€JIEMEHTIB KOHCTPYKIIIH, AeTajeil MamuH 1 MPWIAIiB Ta HAIA€ HEOOXIiTHI 3HAHHS MEXaHIYHHMX BJIACTUBOCTCH
pearbHUX MaTepiais.

Omip matepiaiiB, SK OCHOBHUIN PO3/L MEXaHIKU TBEPAOro 1e(OopMOBaHOTO Tijla, BUBYAIOUYM MOBEIIHKY Pi3HUX
MartepiaiiB IiJ BIUIMBOM CHJI, BKa3ye, K MigiOpaTu Ui KOXKHOTO eJIeMeHTa KOHCTPYKIii HeoOXiaHu| Mmatepian i
MOTIEPEYHI PO3MIPH 32 YMOBH MOBHOI HaIHHOCTI pOOOTH 1 HAMOUTBIIIOTO 3/ICHIEBICHHS KOHCTPYKIIi.

Indopmaniiinuii naker
JTUCIHUILIIHA

MeToau4Hi BKa3iBKH 3 JUCHUILTIHKA «OIip MaTepiamtiB»

2. Merta Ta 3aBJaHHS KypCY

MeTa BUKJIaJaHHA }]HCIII/II[J'[iHI/I

Jlatu 3100yBauy BUIIO1 OCBITH 3HAHHS 1 MPAKTUYHI HABUYKH 1X 3aCTOCYBAaHHS 110 OCHOBAM PO3paxyHKIB Ha
MIIHICTB, )KOPCTKICTh 1 CTINKICTh TUMIOBHX €JIE€MEHTIB KOHCTPYKIIIN Ta CIOPY/I.

3aBIaHHA BUBYCHHSA
TUCHUILIIHHA

OCBO€EHHSI METOAIB JOCIIKEHHSI HANpYXEHOro 1 J1e()OpMOBAHOTO CTAaHY EJIEMEHTIB KOHCTPYKIM 1HXXKEHEpHHUX
CIOpYA, BUBYEHHS MEXaHIYHMX BJIACTMBOCTEH PI3HOMAHITHUX KOHCTPYKLIHHHMX MaTepialiB Ta O3HAHOMIIEHHS 3
KPUTEPISIMU OIIIHKM MIITHOCTI MaTepiajiB 1 KOHCTPYKIIIH.

3. IlporpamHi KOMIIETEHTHOCTI Ta pe3yJIbTATH HABYAHHS

KomnerenTHocTi 3100yBaya BUIIOI OCBiTH, chopMOBaHi B pe3yJibTaTi BHUBUEHHS KypCy

3arajbHi

3K1. 3patHicTh peanidyBaTH CBOi MpaBa 1 OOOB’SI3KM SIK WiI€HA CYCHUIbCTBA, YCBIAOMIIIOBATH IIHHOCTI
IPOMAJTHCHKOTO (BIJIBHOTO JEMOKPATUYHOIO) CYCHUILCTBA Ta HEOOXIJHICTh HOro CTaJoOro pO3BUTKY,
BEPXOBEHCTBA MPaBa, paB 1 CBOOO/T JIIOJMHH i rpoMaiTHUHA Y KpaiHH.

3K2. 3natHicTh 30epiraTi Ta IPUMHOXKYBAaTH MOpajbHi, KyJbTypHI, HAYKOBI LIHHOCTI 1 JOCATHEHHSI CYCIIJIbCTBA Ha
OCHOBI pO3YMIHHS iCTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MpeIMETHOI 00J1acTi, ii Micls y 3aranbHiid cucTemi
3HaHb MPO MPUPOJY 1 CYCIIILCTBO Ta y PO3BUTKY CYCIIUIbCTBA, TEXHIKU 1 TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI
BUAM Ta GOPMHU PYXOBOi aKTUBHOCTI JIJIs1 aKTUBHOT'O BIJIOYMHKY Ta BEJCHHS 3/I0POBOTO CIIOCOOY JKUTTSL.

3K3. 3gaTHicTh 10 a0CTPaKTHOTO MUCIIEHHS, aHATI3Y Ta CHHTE3Y.

3K4. 3nanHs Ta po3yMiHHS NPeIMETHOI 00J1acTi 1 MpogeciiiHol AisIBHOCTI.

3K7. 3natHicTh BUUTHCS 1 OBOJIO/IIBATA CyYaCHUMH 3HAHHSIMHU.

3K9. 3narHicTh OIiHIOBaTH Ta 3a0e3MevuyBaTH SKiCTh BUKOHYBaHHUX POOIT.




CrnenianbHi (paxosi)

®K1. 3nmatHicTh 3acTOCOBYBaTH (hi3MKO-MAaTeMAaTHYHUN arapaT, TEOPETHYHI, PO3PAXYHKOBI Ta €KCIIEPUMEHTAJIbHI
METOJTU 1 MOJIEII OCTiKEeHb y cepi mpodeciitHol MisITBHOCTI.

®K2. 3paTHICTE 3aCTOCOBYBAaTH y MNpOQeCiiHIi iSIbHOCTI JOCATHEHHS HAayKH, 1HHOBAIIMHI Ta KOMII FOTEpHI
TEXHOJIOT11, CyJacH1 MallHU, 00JIaAHAHHS, MaTepPiain 1 KOHCTPYKIL.

®Kb5. 3aaTHICT, BUKOHYBATH 1HXKEHEPHI PO3PaxXyHKH MapaMeTpiB BOJAHHUX MOTOKIB Ta KOHCTPYKTHBHHX €JIEMEHTIB
00’€eKTiB npodeciitHoi AISITBHOCTI.

@®KS. 31aTHICTh BH3HAUaTH Ta OI[IHIOBATH HABaHTKEHHS 1 HaNpyKeHO-Ae(GOpMOBaHI CTaHU I'PYHTOBHUX OCHOB Ta
IH)KEHEPHUX CIIOPY/I.

OK19. 3paTHICTH pO3paxOBYBAaTH TEXHIKO-€KOHOMIYHI TMOKA3HUKU 3alPOEKTOBAHUX 1 (YHKI[IOHYIOYMX OO0 €KTIiB
npodeciifHOT TisITbHOCTI.

IIporpamsi pe3yabratn HaByaHHA (PH)

IIPH

PHI1. ®opmymoBatu 3aa4i 3 BUpIIIEHHS TPOOJIEMHUX CUTYaIlii y mpodeciiiHiii Ta/abo akanemMiuHii AisTTbHOCTI.

PHS. 3HaTu TexHOMOriuHI MpollecH BUTOTOBJICHHS Ta 00JIaCTi 3aCTOCYBaHHs OyniBeNbHUX MaTepiajiiB, BUPOOiB Ta
KOHCTPYKIIIH.

PH7. BukonyBatu iHXeHEpH1 po3paxXyHKU I'PYHTOBHX OCHOB Ta KOHCTPYKIII 00’ €KTiB MpodeciitHOl AisTbHOCTI.

PHI10. BukopucroByBatu cy4acHi iH(opMariiiHi TeXHOJOrii NpH NPOEKTyBaHHI, OYHIBHHIITBI Ta EKCIUTyaTaIlil
00’€eKTiB poeciiiHOi AiSITBHOCTI.

4. Micue HaBYAJbHOI AUCHMILIIHU Y CTPYKTYPI OCBITHBOI porpamMu

Pik BUKJIagaHHA 2024/2025
Cemectp 4-ii
Kype 2-i

O00B’s13k0Ba KOMIIOHEHTA /
BubipkoBa KoMIOHeHTa

O608’s13x0Ba kommnoHeHnTa (OK16)

IIpepexBizurn 3HaHHSA 3 JUCHMIUIIHM 3a0e3MeuyloThbCcs HACTYMHMMH HaBYAJIBHUMH JTUCHMIUIIHAMU creuianbHocTi: "®di3uka",
"TeopeTnuHa MexaHika"
ITocTpekBiznTn 3HaHHS 3 OCHOBHHX PO3JLUTIB JUCIMIUIIHM 3a0€3MeuyloTh IMOJalbIe BHBUEHHS TaKuUX JUCHUIUTIH: «byxiBensHa

MeXxaHiKay, «ApXiTeKkTypa Ta OyAiBelbHI KOHCTPYKLii», «'iIpoTexHiuHi copyan»

5. O0csar Kypcy Ha NOTOYHUIT HABYAJBLHUI PiK

KinbkicTh KpeauTiB / roauH 6,0/180 roaun
Jlekmii 40 roanH
IIpakTnyni / CemiHapchbKi 30 ronuH
JlabopaTopHhi 20 roguH
Camocriiina po6ora 90 rogux
dopma nmiICyMKOBOIo €K3aMeH

KOHTPOJTI0




6. Texniune Ta mporpamMHe 3ade3ne4yeHHs / 0012 THAHHS

TexniuHe Ta mporpamue

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

3a0e3meveHHs OS: Windows, Android, iOS;
[Tporpamue 3a6e3neucuns: Word; Excel; PowerPoint; Zoom; Google Meet; AutoCAD;
OobsagHaHHA Enexrponnwmii BapiaHT Jekiiid. TecToBi 3aBianHs (€IEKTPOHHUI BapiaHT)

7. IMoaiTuka Kypcy

3arajiLHi BUMOru

3100yBayi BUIIOT OCBITH MTOBHHHI JIOTPUMYBATHUCS MPUHIIUINB aKaJAeMIYHOI JOOPOUYECHOCTI, 30KpeMa HEAOMYIICHHS
aKaJeMIivHOTO IUiariary, ¢ainscudikaiii, Gpadpukarii, CIMCyBaHHS i 9ac MOTOYHOTO, PYODKHOTO Ta ITiJICYyMKOBOTO
BUAIB KOHTpOJIO. 3100yBaui BHIIOI OCBITH 3000B'S3aHI BUKOHYBAaTH NpaBWiIa BHYTPIIIHHOTO PO3MOPSIKY
YVHIBEPCUTETY, BiJBIAYyBaTH HaBYAIbHI 3aHATTS 3T1AHO 3 PO3KIAZAOM, TOTPUMYBATUCA €THUHUX MOBEAIHKOBUX HOPM.
Jns 3abe3medeHHss HEOOXiAHOT SIKOCTI 3HaHb 37100yBadi BUIIOI OCBITH MAalOTh PETYISPHO TOTYBAaTHCH IO 3aHSITh,
MpaloBaTH 3 HABYAJIBHOKO JITEPATypOlO, 3 MEPEKEBUMHU pecypcaMu TOIO. 37400yBaui BUIOi OCBITH TMOBHHHI
TUTAHOMIPHO Ta CUCTEMATHYHO 3aCBOIOBATH HABYAJIBHUI Marepiasl. AKTUBHO TIPAMIOBATH IIiJ] Yac MPAKTUYHHUX Ta
71a00paTOPHUX 3aHSATh, IOBHOIO MIpOIO JOMYYaTUCh 10 aKTUBHUX (pOpM HaBUaHHS.

IToaiTuka moxo gexaaMHiB i
nepeckJIagaHHs

PoboTtu, siki 37a10THCS 13 OPYIIEHHSM TEPMiHIB 0€3 MOBAKHUX MPUYMH, OLIHIOIOTHCS HA HUXK4IY OLIHKY (-20 % Bifg
OITIHKH).

IoniTnka moxo0 BiABiTyBaHHS

BinsigyBaHHs 3aHATH € 000B’si3k0BUM. IIporenypa BigmpaltoBaHHs HONMYLIEHUX 3aHATh 31HCHIOETHCS MHIIIXOM
pO3B’si3aHHA 3a7ad 3 mponyiieHoi TemMu. He 3ami3HroBatuch Ha 3aHATTA. JlOTpUMyBaTHCh TEXHIKH O€3IMEKH.
3n00yBay BHIIOI OCBITH JIOMYCKA€ThCA JO BHMKOHAHHS Ja0OpaTOpPHUX pOOIT TUIBKM 32 YMOBHM 3aBYacCHOTO
O3HAHOMJIIOBaHHA 3 TeMOI0 JiabopaTopHOoi poOoTH. IIpomymieHHI 3aHATTS BIANPALbOBYBAaTH Y BCTAHOBJICHUMN
BUKJIa/Ia4eM 4ac.

IMoaiTuka 1100 BUKOHAHHSA
3aBJaHb

[To3UTHBHO OLIIHIOIOTHCS BIANOBIJANBHICTh, CTAPAHHICTh, KPEATUBHICTh, (DyHIaMeHTaNbHICTh. [1i 4ac miaAroToBKu
JI0 TIPAaKTUYHUX Ta JJAOOPAaTOPHUX 3aHATH, /U1 BUKOHAHHS CaMOCTIMHOT poOOTH HEOOX1AHO CIUPATHCh HA KOHCIIEKT
JeKI1HA, METOANYHI BKa31BKM Ta PEKOMEHJIOBaHy JITepaTypy. 3 METOI PO3BUTKY HEOOXiAHMX (axXiBII0O HABUYOK
CaMOCTIHHOT poOOTH 1 MPAKTUYHOTO BUKOPUCTAHHS METOJIB ONOPY MaTepialiB MpU BUPILICHHI TEXHIYHUX 3ajad4, a
TaKOX ISl CTUMYJTFOBAHHS ORI MOTIMOJICHOTO BUBYCHHS MaTepialy JUCIUIIIIHU MIPOTPaMoi0 Kypcy mnepeadadeHo
1 pospaxyHkoBo-rpadiuny pobory. Temaruka poOiT, METOAUYHI BKa3iBKM Ta I1HAMBIAYyalbHI 3aBJaHHS
BU3HAYAIOTHCS Kadeaporo Ha MiICTaBl ICHYFOYHX 1 BIIACHUX PO3POOOK.

AkanemMiuHa 100pOYeCHICTH

Po6oTu 3100yBayiB € BUKIIIOYHO OPUTIHAIBHUM JOCTIKEHHIM Y1 MipKyBaHHSAM. By/b-ske cnucyBanHs a0o ruiariat
(BUKOpHCTaHHS, KONIIOBAHHS MIATOTOBJIEHUX 3aBJaHb Ta/ab0 po3B’sA3aHHA 3ajad 1HIIMMHU 37400yBayaMiu) TATHE 3a
co00I0 aHyNMIOBaHHA 3apo0jieHuX OaniB. BUKOpUCTaHHS IPYKOBaHMX 1 €NEKTPOHHMX JiKepen iH(opmarii mij yac
MiJICYMKOBOTO KOHTPOJIIO, BUKOHAHHS KOHTPOJIBHMX pOOIT 3a0opoHeHo. CnucyBaHHS IiJ 4ac KOHTPOJBHUX,
TECTOBUX POOIT Ta MPOTATOM iCIIUTY 3a00POHEHO.




8. CTpyKTypa Kypcy

KinbkicTs
Home Tema 3aHATTA
P Buj 3aHaTH ” TOAMH 8
THAKHSA a0o 3aBJaHHS HA camocCTiiiHy podoTy =)
ceM. / &
JK | Ja0. CpP ©
np.
3microBa yactuna I Ckaagumii Onip
Jlexis 1 CkJaiHu# omip 2
Jlexiist 2 3IMH 3 KpyYEHHSIM 2
. [Tin6ip mepepiziB mpu CKIATHOMY HAMPYKEHOMY CTaH1
CamocriiiHa po6oTa #101P TIEPEp P JIHOMY Hanpy Y 2
1 Jlexist 3 [To3aneHTpOBUil PO3TAT 1 CTUCK 2
Kocwuii 3run
ITpakTuyne 3aHaTTs 1 2
. YMOBH MIIIHOCTI.
CamocriitHa poboTa 1 6
Jlexuis 4 SAnpo nepepizy. YMoBa MIIIHOCTI 2
ITpakTuyHe 3aHATTS 2 Kocwnii 3run 2
2 ITpakTiuHe 3aHATTS 3 ITo3aneHTpoBUil cTUCK 2
CamocrTiiiHa po6oTa Entopu HanpykeHb 10
3microBa yactuna II Bu3HaveHHs1 nepeMilieHb NPH 3THHI TAa PO3PAXYHKH HA MiIIHICTh B CTATHYHO-BU3HAYEHUX CHCTEMax
Jlexris 5 BuznauenHs nepemiieHpb B MPY>KHUX CUCTEMaX IUIIXOM 1HTETPyBaHHS 2
JQepeHIiaTbHOTO PIBHAHHS 3ITHYTO1 0C1 OaJIKu
3 Jlaboparopna pobora 1 JlocnipkeHHs KOCOT0 3TUHY OalTKH, 3aTUCHEHOT OJTHUM KIHIIEM 2
Jlaboparopna pobora 2 BusnaueHHs CTPisl IPOTHHY IepeB'THUX OAJIOK CYIIIBHOTO 1 CKIIaIeHUX 2
nepepiziB, BUILHOJICKAYHUX HA TBOX OTMOpax




Jlaboparopna pobota 3

JlociKeHHs BIUIUBY CITOCOOIB 3aKPIIJICHHS KiHIIIB CTEPKHS HA 3HAYCHHS
KPUTUYHOTO HABAHTAKEHHSI IIPH MO30BKHHOMY 3T'HHI

CamocriitHa po6ora

JlndepeHiiiini 3aeXHOCTI Mk Q , M ,9 W

Jlekuig 6

BusnaueHHs nepemilieHb 10 METO1y MOYaTKOBHUX NapaMeTpiB

[TpakTuune 3avstTs 4

ITo3aneHTpoBHil CTUCK

CamocriitHa pobora

["'eomeTpHyHi Ta CTATUYHI TOYATKOBI TApaMETPH

Jlexuist 7 3aranipHi TEOpPEMHU JUIs IPY>KHUX CUCTEM. 3arajbHi METOU BU3HAUCHHS
nepeMilieHb
Jlexuis 8 3acTocyBaHHs NPUHIUIY MOXJIMBUX NEPEMIIIEHb 10 NPYXHUX CUCTEM

[IpakTuuHe 3aHITTS 5

[To3aneHTpoBHIl CTUCK

CamocrTiiiHa po6oTa

3aranbpHUI METO/ BU3HAUEHHS MepeMilieHb (MeTox Mopa).

Jlekuisa 9

3aCT00yBaHH$[ MIPHUHOUITY MOXJIMBUX nepeMimeHL J0 IIPYKHUX CUCTEM

ITpakTrune 3aHATTS 6

Po3paxyHOK Bany Ha 3rMH 3 KPYYEHHSIM

CamocriitHa po6oTa

IIpaBuia po3B'sa3Ky 3aga4 o merony Mopa.

[TpakTrune 3ansaTTs 7

Po3paxyHOK Baily Ha 3rUH 3 KPYYEHHAM

JlaGopaTopHa poboTa 4

Bu3nauenus HOPMAaJIbHUX HAIIPYKCHB IIPHU ITO3aCHTPOBOMY CTHCKY

CamocriiftHa poboTa

Po3paxyHOK rBUHTOBUX IMJIIHIPUYHUX MPYKHUH.

Jlexmisg 10

Busnauenns inrerpamy Mopa no merony Bepemarina.

[TpakTuune 3aHATTS 8

HepeMiH_IeHHSI B CTaTUYHO BHU3HAYCHUX Ta HCBU3HAUYCHUX CHUCTCMax

Jlaboparopna pobora 5

Bu3HaueHHS BEMYMHU Peakilii CepeIHbOT OMOPH B CTATUYHO HEBU3HAYHIH
Oau

CamocrTiiiHa po6oTa

ITpuknaau po3paxyHkiB 1o Mmerony Bepemniarina

Jlexmis 11

[Torentiitna eneprist gedopmartii.




3microBa yactuna Il BusHauyeHHs nepeMilieHb P 3TMHI Ta PO3PAXYHKH HA MILIHICTh B CTATUYHO-HEBU3HAYEHUX CHCTEMAax

8 . o : :
Jlexuis 12 IToGynoBa entop BHYTPIIHIX CHIOBUX (DAKTOPIB 7SI IJIOCKUX KPUBUX OpyCiB
[lepemimieHHs B CTATUYHO BU3HAYCHUX Ta HEBU3HAYEHUX CHCTEMAX
[TpakTrune 3aHsaTTS 9
CamocriitHa po6ora [Tpukiaan BU3HAYEHHS BHYTPILIHIX 3yCHJIb Ta MEPEMILICHb B KPUBOJIHIHUX 8
9 Opycax
. CraTruHO HEBU3HAYHI CHCTEMH
Jlexmis 13
[lepemimieHHst B CTAaTHYHO BU3HAYCHUX T4 HEBU3HAYCHUX CUCTEMaxX
[IpakTnune 3anarts 10
. CraTYHO HEBU3HAYHI CUCTEMU
Jlexuia 14
JlaGopaTopna po6oTa 6 3Hax0/PKEHHS] HOPMAJIBHUX HAIPY>KEHb Y KPUBOMY CTEPIKHI
. [Tpuknaan po3KpUTTS CTATUYHOT HEBU3HAYHOCTI MPYKHUX CUCTEM.
10 CamocriitHa po6ora P POSKP Py 7
Jlexmis 15 bararonponboTHI Hepo3pi3Hi 6aaKku. PIBHSIHHS TphOX MOMEHTIB
3micToBa yactuna IV. Po3paxyHku cTep:KHeBHX CHCTEeM Ha MILIHICTb Ta KOPCTKiCTh NPH AMHAMIYHMX NOBTOPHO-3MiHHHUX
HaBaHTa;keHHsIX. Po3paxyHku Ha cTilikicTh
[Ipaktrune 3ansTTs 11 Busnauenns nepeminieHb MeTooM Mopa
Jlexuist 16 CTINKICTh CTUCHYTHX CTEP)KHIB
BusHadueHHs MOTYIIsI TPYKHOCTI MIPH CTUCKY TBUHTOBOT MPYKUHH
11 JlabopaTopna pobota 7 YA TPY P Y Py
OcCHOBHI TUITH PO3pPaxXyHKIB CTEP>KHIB Ha CTINKICTh
CamocriitHa poboTa 13
. [TpyxH1 KOIMBaHHA
Jlexuis 17 24
[TpakTuyne 3auarTs 12 Busnauenss nepeminiens MmetogoM Mopa
12 CamocriitHa poboTa BuMyiieHi KoJauBaHHS NPY>KHUX CUCTEM 3 OJJHUM CTYNEHEM BIIbHOCTI 3

Jlexmis 18

Omip maTepiamiB i1 TOBTOPHO-3MIHHMX HAaBAaHTA)KCHb

[IpakTnune 3anarts 13

Busnauenns nepeminiens MmetogomM Mopa




ExcnepumenTanbpHe JOCHIPKEHHS MIOCKOTO HAMIPYKEHOTO CTaHy NP KpydeHH1 5

13 Jlaboparopna pobota 8 .
TOHKOCTIHHOI TpyOu
Jlexmis 19 Po3paxyHKH Ha MIITHICTb 1 )KOPCTKICTh NPH YAAPHUX HABAHTAKEHHSIX 2
Mpaxriane sansrrs 14 Po3paxyHOK cTaTHYHO HEBU3HAYHUX PaM 5
JlaGopatopna po6ota 9| BusHaueHHS CTpLIM NPOTUHY 1 KYTiB IOBOPOTY IPH 3THHI BUIbHOJIEKAY0I HA 2
1 JIBOX OTIOpax CTaJICeBOI OAJKH TBOTABPOBOTO MEPEPizy
CamocriiiHa poboTa MexaHi14Hi BJAaCTUBOCTI MaTepiajiB 7
Jlexis 20 KonTakTHi HanpyxeHHst. @opMynu 171 iX BU3HAUYEHHS. Y MOBH MIITHOCTI 2
[IpakTuune 3aHaTTs 15 Po3paxyHOK cTaTHYHO HEBU3HAYHUX paM 2
5 JaGoparopra poGora 10 BurnpoOyBaHHs Ha yJapHy B'I3KICTh IIPU 3THHI 9

HOpHI[OI( PO3paxyHKy Ha MiI_IHiCTB IIpU KOHTAKTHHUX HABAHTAXXCHHAX 8

CamocriiiHa poboTa

9. ®opmu i MeTOIN HABYAHHSI

Jlexknis

[Tix gac nekmiifHUX 3aHATh BUKIAAAE€THCA OCHOBHMI MaTepian nuciurutiau «Omip MaTepiaiiB». BUKOPHCTOBYIOThCS
CIIOBECHI ~ METOAM  HaBYaHHSA:  MOsCHeHHS  (iHQopMaIiiHO-TIOBIAOMITIOBAHE,  IHCTPYKTHUBHO-TIPAKTUYHE,
MOSICHIOBATbHO-CIIOHYKaJIbHE, CHUCTeMa 300pakallbHO-BUpaKaIbHUX 3aco0iB). [IpoBoasThest nekiii 3a ¢gopmamu:
BCTYITHA, TEMAaTH4YHA, OTJISI0BA, IMiICYMKOBA. [IpoBeieHHs JISKIIIHHUX 3aHATh BKJIFOYAE: BUKIIQJICHHS TEOPETHIHOTO
MaTepiany, OTJISJOBI JIEKIil 3 BHUKOPHUCTAHHSM HAOYHOTO MaTepialy, OMOPHOTO KOHCHEKTY. PiBeHb 3acBO€HHS
Marepiany 3700yBad BHIOI OCBITH KOHTPOJIOE CaMOCTIHHO TIUIAXOM BIJMOBiEW Ha 3alUTaHHS A
CaMONEepEBIPKH.

IpakTuuni /Ceminapcbki CrnoBecHi METO/IU: MOSICHEHHSI, HaBYaAJIbHA JUCKYCIs.

[IpakTHyHi1 METOIU: BIPaBH, PO3PAXyHKH.

Haouni meTonu: UIFOCTpyBaHHS, IEMOHCTPYBaHHSI.

Ha nmpakTudHuX 3aHATTAX PO3B’A3YIOTHCS MPaKTHUYHI 3a7adi 3 omopy MatepiamiB. PiBeHb 3acBO€HHS Marepiaiy
KOHTPOJIIOETHCSI HAMMCAHHSAM CaMOCTIHHUX POOIT 1 32 JOTOMOTOI0 MPOBEJEHHS 3aXHCTIB 3aBJaHb PO3PAXyHKOBO-




rpadgiuHoi pobotn y Qopmi nmucbMoBuX 1 (ab0) TeCcTOBHMX KOHTpOdiB. (OCTAaTOYHO, CAMOCTIHHO OMpaIbOBaH1
3aBJaHHS BXOJATH JO0 po3paxyHKoBo-TpadiuHoi pobotu (PI'P). PiBeHb 3acBOEHHS Marepiany KOHTPOIIOEThCS TIif
yac 3axucty PI'P.

JlabopaTopHhi JlaGopaTtopHi poOOTH BHKOHYIOTbCA B Jaboparopii MeXaHIKM MaTepiayiB 1 KOHCTPYKLIH Ha CTaHAapTHUX
MallgHax 1 Ipuiiajax, a TaKo)K Ha HECTaHJAPTHUX YCTaHOBKaXxX 1 mpuiajax, ski CTBOpeHHI B jabopatopii. I1ix gac
BUKOHAHHS Ja0OpaTOPHUX POOIT MEpEeBIpAIOTHCS TEOPETHUYHI 3aKOHOMIPHOCTI, IO HABOJSATHCS B JICKIIHHOMY
Marepiami. 3700yBaui BWINOiI OCBITH BUKOHYIOTH JOCIIDKEHHS CAMOCTIMHO IIiJiT KEpIBHUIITBOM BHUKJIajgada Ta
3aBiAYI0Y0T0 1a00PATOPI€0, TOTPUMYIOUUCH TPABIII OE3MEKH ITiJ 9ac poOOTH B J1abopaTopii.

Camocriiina podora Metoau oprani3zanii i 3M1CHEHHSI HaBYaJIbHO-ITI3HABAJILHOI JisSJIHOCTI: KOHTpOJIbHA poboTa, PI'P.
Jie  caMOCTIMHOTO OIpalIOBaHHS JICKIIMHOTO MaTepiany 3700yBadi BHUINOI OCBITH BHKOPHCTOBYIOTH, KpiM
MiPYYHUKIB, HABUATHHO-METOUYHY JIITEPATypy, CTBOPEHY Ha Kadeapi.
3 METOI0 PO3BUTKY HEOOXiMHUX (PaxiBIF0O HABHYOK CAMOCTIHHOI pOOOTH 1 MPAKTUYHOTO BUKOPUCTAHHS METOJIB
OTOpy MaTepialiiB MpU BUPIIICHHI TEXHIYHUX 3a/1a4, a TaKOX JJI CTUMYIIIOBaHHS OUIbII MOTIMOICHOTO BUBYCHHS
MaTepiany IUCHUIUTIHE TPOTrpamMor0 Kypcey mepenbadeHo | pospaxyHkoBo-Tpadiuny podory. Temarmka poOiT,
METOJMYHI BKa3iBKU Ta I1HAMBIAyallbHI 3aBJaHHS BU3HA4YarOThCS KadeApor Ha MiJACTaBl ICHYIOYMX 1 BIACHUX
po3po0OK.

Temu po3paxyHkoBo-TpadiqHoi poOoTH:
1. Kocwii 3run
2. Ilo3aneHTpoBHIA CTHCK
3. Po3paxyHOK Bally Ha 3THH 3 Kpy4EHHSIM
4. IlepemimieHHsl B CTATUYHO BU3HAYECHUX Ta HEBU3HAYEHUX CUCTEMax
5. Buznauenns nepemiiieHs MeTogoM Mopa
6. Po3paxyHOK CTaTHYHO HEBU3HAYHUX paM

10. CucTeMa KOHTPOJIIO Ta OI[iHIOBAHHSI

IToTo4YHMI KOHTPOJIb

MeTtoau HaBYaHHS SIK CBiIOMi CUCTEMAaTU4HI i TOCHIIOBHI [Ii1, 10 BEYTh 10 TOCATHEHHS MTOCTaBJIEHOI METH 3 BUBUEHHS 1 3aCBOEHHS JUCUUILTIHU «Omip
MaTepiajiB» BKIOYAIOTh MPOBEACHHS:
JIeKIii 3 3aCTOCYBaHHS MYJIbTHUMEIIMHOTO MpoekTopy. 3100yBayi BUIOI OCBITH MalOTh JOCTYI JI0 €IEKTPOHHOTO BapiaHTy JEKIii y BeO-cepeJoBHII
Moodle Ta 3a HEOOXiHOCTI BHUKOPUCTOBYBAaTH iX MiJ Yac MIATOTOBKHU N0 MPAKTUYHUX 3aHSTh, MiJICYMKOBOTO KOHTPOJIO 3HAHb, MPAKTHYHHUX i
JIa0DOPATOPHMUX 3aHATH 3 BUKOPUCTAHHSM CYYaCHHX METOAMK; AiaJoriB i Oecig 3 NMpakTUYHHUX NMHUTAHb, CAMOCTIHOI Po0OTH 3 PEKOMEHIOBAHUMU
MIJPYYHUKAMH B YHUTAJBbHOMY 3aJli YHIBEPCUTETY, CHEliaJIbHUM JOBIIKOBUM 1 1H(GOpMaliiHUM MarepialioM Kadeapu; iHAMBiIyaJbHOI podoTH 31
3100yBayaMH 3 MUTaHb OUTBII ITMOOKOT0 BUBYEHHS OKPEMHUX TEM 1 HANPSAMKIB HaBYAJIbHOI POTrPaMu, BUKOHAHHS CAMOCTIIHOT poOOTH.
MeTtoau siKi BUKOPUCTOBYIOTHCS MPY BUBYEHI IUCUUIUTIHY MOAUISIOTHCS Ha!

a) METOAM opraHizamii i 37IMCHEHHS HaBUYAIBHO-TII3HABAIBLHOI MisNIBHOCTI (MOSICHEHHS, PO3MOBiAb, JEKIis, Oecina, podoTa 3 MiIAPYYHHKOM;
UTIOCTpYBaHHS, IPAKTUYHI pOOOTH);




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

IToToyHMii KOHTPOJIb 3IICHIOETHCS MICH BUKIIAJaHHS JEKIIMHOTO MaTepiany, METOAUKN BUKOHAHHSA NMPAKTUYHUX 3aHATh T4 CAMOCTIHHOTO 3aBIAaHHS
3T1JIHO TUTaHy 1 00CATIB 3MICTOBOT YacTHHH. [10TOYHUIT KOHTPOJIb Ma€ 3a METY MEPEBIPKY PiBHS IMATOTOBICHOCTI 3/100yBava BUIIOI OCBITH 10 BUKOHAHHS
KOHKpeTHOi poOoTu. PopmMa MpOBEACHHS MOTOYHOTO KOHTPOJIIO 3HAHB i/l Yac HABYAJIbHUX 3aHATh BU3HAYAE€THCS BUKJIAIaueM 1 Ha KOXKHUN HABYATIbHUN
piK 3aTBEpUKYEThCS Ha 3acinaHHi kadeapu. OCHOBHOIO ()OPMOIO MOTOYHOTO KOHTPOIIIO € YCHE ONUTYBaHHS 3100yBayiB KO)KHOT TEMU 3MiCTOBOT YaCTHHU
Ta MepeBipKa 1HANBIIyaTbHHUX 3aB/IaHb.

HapuasnpHa mporpamna 3 qUCHHIUTIHU Tiepeadavae peryysipHe MpoBeJeHHs 000B’ I3KOBUX KOHTPOJIBHUX 3aX0/liB, YCIIIIHE BUKOHAHHS SIKUX B BiJIBEICHUM
9yac Mae JaTh CEMECTPOBY PEUTHUHTOBY OLiIHKY. OLiHIOBaHHS 3HaHb 3/7100yBauiB Ha OCHOBI IIOTOYHOTO KOHTPOJIIO BiIOYBAETHCA: a) CIIOCOOOM IEPEBIpKH
CHCTEMAaTHYHOCTI Ta aKTHUBHOCTI poOOTH 3700yBava MPOTATOM ceMecTpy; 0) crocoOOM TECTOBOrO KOHTPOJK BHKOHAaHHS OKPEMHUX TE€M 3MiCTOBHX
gactuH. [locTiifHicTs poOOTH 31100yBaviB BHUIOI OCBITH y CEMECTpi JOCSATAETHCS MUIAXOM IPOBEIEHHS CaMOCTIHHUX, KOHTPOJIBHUX POOIT, TECTOBHX
3aBJIaHb, JTJAOOPATOPHUX POOIT Ta pO3paxyHKOBO-TpadigHOI pOOOTH.

IlincyMKoBHMii KOHTPOJIb 32 3MiCTOBOI0 YACTHHOIO

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

IincymKoBH KOHTPOJIb

@DopMOI0 MiJICYMKOBOIO KOHTpo0 B 4 cemecTpl € icnuT. 3100yBau BHINOI OCBITH JIOMYCKA€THCSA A0 CKIAJaHHS ICIHTY, SKIIO BIH 3aXHCTUB
pO3paxyHKOBO-TpadiyHy poOOTY 1 HAMKMCaB KOHTPOJIbHI pOOOTH 32 3MICTOBUMH YaCTMHAMH Ha MO3UTHUBHI OILIHKU. EK3aMeH CKagaeThCs 3 JBOX YaCTHH:
TEOPEeTUYHOi — y (opMi TecTyBaHHS 1 MPAaKTHYHOI 3 PO3B’si3aHHAM 3amady. OCHOBHI BUMOTH 10 KOHTPOJIO 3HAaHb HaBedeHi y IlomoskeHHi mpo
ouiHioBaHHS 3HaHb 37100yBauiB BO XJIAEY. 3aranpHa micyMKoBa OIiHKa 3 HaBYAJIbHOI JMCHUIUIIHM CKJIAJAETHCS 13 CyMHU OalliB 3a MOTOYHY
ycninHicTh (He Ounbie 60 6amiB) Ta ek3ameH (He Oinbie 40 OamiB).

Po3noaija 0aJiB 3 AUCHUAILIIHA
(dopma KOHTPOJIIO — eK3aMeH)

IloToyHe OLiHIOBAHHS | KOHTPOJIb 3MiCTOBUX YaCTHH (0a/11)

3micToBa yacTuna 1 3micToBa yacTuHa 2 3micToBa yacruHa 3
T1 T2 T3 MnNK 34 1 T4 TS T6 T7 T8 IIK 3Y 2 T9 T10 T11 IIK 34 3
Max 2 Max 2 Max 2 Max 6 Max 6 Max 2 Max 4 Max 3 Max 3 Max 18 Max 3 Max 3 Max 2 Max 8
IToTouHe OLiHIOBAHHSI i KOHTPOJb 3MiCTOBUX YaCTHH (0aJ1m) IlincymxoBa

PI'P Ex3aMeH |OIiHKA (eK3aMeH)

3micToBa yacTuHa 4
T12 T13 T14 T15 T16 IIK 394

Max 3 | Max 4 Max 2 Max 2 Max 2 Max 13 15 Max 40 Max 100




11. IllkaJja ouninoBaHHsA: HanioHaJdbHa Ta ECTS

O1iHKa 3a HAI[lOHAJIILHOIO IIKAJIOK
. Ominka
[lIxana peuTUHTY
ECTS TUTSI €K3aMEHY, KypCOBOTO MPOEKTY (poOoTH), :
TUTS 3aITIKY
MPaKTUKHU
90-100 A Bigminzo
82-89 B
Hobpe
74-81 C 3apaxoBaHO
64-73 D :
3a10BUIBHO
60-63 E
: He 3apaxoBaHO 3 MOXJIMBICTIO IIOBTOPHOTO
35-59 FX HeszanoBinbHO P P
CKJIaJIaHHS
1-34 = He3anoBisbHO (3 000B’I3KOBUM ITOBTOPHHUM He 3apaxoBaHno 3 000B’sI3KOBUM
BHUBYCHHSIM KYpCY) MOBTOPHUM BUBYCHHSIM JAUCITUTUTIHH

12.PexoMeH10BaHa JiTepatypa Ta iHpopmauiiini pecypcu

OcHoBHa JiTepatypa

Tkauyk A.l. OcHoBu TexHIYHOiI MexaHiku (TeopernuyHa mexadika. Omip matepianiB). HaBuanbHuit
MOCIOHUK JUIsl CTYJEHTIB 3aKJaJiB BHILOI OCBITU 3a OCBITHIM piBHeM "OakanaBp". KponuBHUIIbKHIA:
PBB ILI/1V im. B. Bunanuenka. 2023. 348 ¢. (18,92 1. a.)

@inaroB I'.B. Omip marepianiB B 3amadax 1 npukiagax : Po3paxyHOK CTaTMYHO BU3HAUYYyBaHUX
crepkHeBux cucteMm KH. 1 : Hapu. noci6. Kuis : BugaBauirso Jlipa-K, 2019. 360 c.

®inaros ['.B. Omip marepianiB B 3a1avax i npukianax : CtatuuHo HeBU3HAUyBaHi cucTeMU. CTIHKICTb.
Junawmika. Ku. 2 : HaBu. noci6. Kuis : BugaBauirso Jlipa-K, 2019. 342 c.

I'ypusix JLI, Tynynsx FO.B., FO3bkiB T.b. Omnip marepianiB : HaByanbHuit MOCIOHUK AJ1i BUBYCHHS
Kypcy IpU KpeAUTHO-MOYJIbHIN cucteMi HaBuaHHs. JIbBiB: "Hoswmii cBiT — 2000", 2020. 363.

Omnip MarepiaiiB: HaBYJIbHHUIM MOCIOHHMK JI0 BUKOHAHHS PO3PaxXyHKOBO-TpapIyHUX pOOIT 1 CaMOCTIMHOI
poootu / T.A. Jlooym, H.I. Xomuk, A.B. ba6iii, I'.b. [lpoub, A.J[. HJoBOym. Tepnomniib: DOII
IMamsaung B.A., 2022. 220 c.




Po3paxyHku Ha MIIHICTh TPH HANPYKEHHAX, K1 IUKIIYHO 3MIHIOIOTBCSA 3a 4YacoM. MeToauuHi
BKa31BKH JUIsl CAMOCTIMHOI po0oTH 3 oniopy marepianiB, XJIAEY, 2018, (yknagaui: €EmenbsnoBa T.A.).

BunpoOyBanHsi MmaTepiaiiB Ha CTHCHEHHA. METOOUYHI BKa3iBKM JO BHKOHAHHA JaOOPaTOPHUX
po6oT Ne 4 Ta Ne 5 3 omopy marepianiB. XJIAEY. 2018. 14 c. (yknagadi: €Emenssnona T.A.).

[Tpuknagna mexanika (omip maTepianiB): HaBuaiabHUM mociOHuk / M.I'. Yaycos, M.M. bornmap, A.IIL.
[Tumunenko, A.I'. Kynenko. Kuis : TOB "Bunasaunrso", 2019. 736 c.

Omnip marepianiB: Hapuansuuii nocionuk / C.FO. bepectsincbka, O.B. Jlo6sk, O.B. Onanacenko, A.M.
[TerpoB, M.B. IlaBnrouenkoB. Xapkis: YkpJIY3T, 2020. Y. 1. 150 c.

Menbnauk O.€. Omip MartepialliB : METOJ. PyK. A0 BHBY. aucil. JIOHEI. Hall. YH-T €KOHOMIKH 1 TOPTiBIIi
iM. M. Tyran-bapaHoBcrekoro, kad. 3araJibHOIH>)KEHEPHUX IUCIUIUNIH Ta oOnanHanHg. Kpusuii Pir:
JonHVET, 2020. 121 c.

JlonaTtkoBa

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

Omnip marepiani. Yactuna 1. Omip maTepiaiiB CTEP)KHEBUX €JIEMEHTIB KOHCTPYKUIA HpH 0a30BUX
HAaBAHTAKEHHSAX : KOHCIEKT JICKUIN NIl CTYAEHTIB 1-2 KypciB JE€HHOI Ta 3a04HOi (pOpM HaBUaHHS 3a
cretiayibHOCTSIMU 192 — ByniBHUIITBO Ta HMBUIbHA iHXeHepis, 185 — Hadrorasoma imxeHepis Ta
texHosorii / B.I1. llmauyk, O.O. Yynpunin, H.B. Cepena, B.O. CkisapoB ; XapkiB. Hall. yH-T MICBK.
rocmn-Ba iM. O.M. bekeroBa. Xapkis : XHYMI im. O.M. bekerona, 2019. 115 c.

Kamsazia F0.B. Texniuna mexanika: HaByanpbHO-MeTOAMYHHI MOCIOHMK J0 CaMOCTIMHOI pPoOOTH.
ITonrasa: I1IT «AcTtpas», 2021. 204 c.

Bankesuu ILI., bypnaes O.M., Jle6inp H.M. JlaGopaTopHuii mpakTHKyM 3 OMNOpYy MarepiajiB :
Hapuanwumii mociouwmk. JIpBiB : Marnomis 2006, 2018. 224 c.

Mexanika maTepianiB: HaB4aiabHUM nmociOnuk / YaycoB M.I"., [Tununenko A.II., Kymnenko A.I'., Bonaap
M.M. Hixun : TOB "BugaBuuurso "Acnekt-ITonirpad", 2018. 560 c.

Texniyna mexanika : MmoHorpadis : y 3 4./ 1. I. Kanmos, B. I1. lImauyk, B. I'. Kotyx, H. I. Kanmoga, K.
M. IlaneeBa ; XapkiB. Hail. YH-T MicbK. rocm-Ba iM. O. M. bekeroBa. XapkiB : XHYMI' im. O. M.
bekerona, 2019. Y. 1 : Teopernuna mexanika. 206 c.

Texniuna mexanika. KoHciekT jexiiii: (st CTYI€HTIB IEHHOT 1 3a09HO1 JopM HaBUaHHS OaKasiaBpiB 3a
cnemianbHicTiO 141 — Enektpoenepreruka, e1eKkTpoTexHika Ta enektpomexadika) / B. I1. Illnmauyk, B.
O. CxsipoB; XapkiB. Hall. yH-T MichK. rocm-Ba iM. O. M. bekeroBa. XapkiB : XHYMI im. O. M.




bekerona, 2019. 179 c.

Tpau B.M., ITlomBopuuit A.B. Omnip wMarepianiB (cneuiagbHUNA Kypc), TeOpis NPYXKHOCTI Ta
wtactTuyHocTl. [liApydHuKk 11t cTy/IeHTIB BUlMX HaBYabHUX 3akiaaiB. Kui: Kapasena, 2016. 434 c.

Trauyk A.l. Texniuaa mexanika. CtaTtuka abcomoTHO TBepaoro Tima. Omip marepianiB: Kypc nekiii.
Hauansnuii nociOnuk. Kiposorpan: I1I1 "llentp onepatuBHoi nomirpadii "Asanrapa”. 2015. 260 c.

Indopmauniiini pecypcu

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

MinictepctBo iHppacTpykTypu Ykpainu: https://mtu.gov.ua/

[Tigpy4yHuKy 17151 CTyAEHTIB oH-aiu: http://stud.com.ua/

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

On-naifH-0101i0TeKa OCBITHBOI Ta HAYKOBOI JiTepatypw: http://eduknigi.com/index.php

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

On-line Bi6miorexka: http://readbookz.com/
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