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META 1 3ABJAHHS OCBITHHOI KOMIIOHEHTHU

Meroro BHKJIAaIaHHS OCBITHbOI KOMIOHEHTH «TeopeTuuHa MexaHiKay €
3a0e3reueHHs] MailOyTHIX OakanaBpiB crienianbHOCTI J7 «3ami3Hu4Hui TpaHncnop» («273
3aniznuunuil. mpancnopmy) OCBITHBO1 MporpamMu «BHUCOKOMIBUAKICHUN PYyXOMHH CKJIa»
HaJaHHS CTYJEHTaM TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK B Taly3sX: PO3PAXyHKY
KOHCTPYKIIIH, CKJIaJaHHA MaTEeMaTHYHUX Mojelie (i3uyHuX O00’€KTIB, BHUBYCHHS
KIHEMAaTUYHUX Ta JUHAMIYHUX MTapaMETPiB pyXOMOTO 00’ €KTY.

OCHOBHUM 3aBJaHHSIM BUBUYEHHS OCBITHHOI KOMIOHEHTH « TeopeTHuHa MEXaHiKay €
HaOyTTH Maﬁ6yTHiMH IHKeHepaMH HaBUYOK 3 OCHOBHHMX ITIAXOIIB 10 BHUBYCHHS Ta
OMHCAaHHS CTaHy pIBHOBAru T 1 KOHCprKHlI/I M7 JII€0 CUJI, @ TaKOX MPOBEICHHS
KIHEMaTUYHOTO 1 JAWHAMIYHOTO aHaji3y pPyXOMHX OO’€KTIB Ta aHami3y Oyab-sKUX
MEXaHI13MiB.

KOMIIETEHTHOCTI I PE3YJIBTATU HABUYUAHHAA

Inmezpanvna komnemenmuicmo: 371aTHICTh PO3B’SI3yBaTU CKJIAJIHI CIieIliaii30BaH1
3a/layl Ta MPaKTH4YHI MpoOjeMu y npodeciiiHiii AisIbHOCTI y cepl 3ali3HUYHOTO
TPAHCIOPTY BIJMOBIIHO A0 chermiami3auii ado y mpoleci MoJajblIIor0 HaBYaHHS 13
3aCTOCYBaHHSAM IOJIOKEHB, TEOPIA Ta METO/AIB MPUPOJHUYMX, TEXHIYHUX, 1HHOPMALIHHUX
Ta COIIaIbHO-€KOHOMIYHUX HAyK, [0 XapaKTePU3YEThCS KOMIUIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB (DYHKIIIOHYBaHHS 00’ €KTIB 3aJ1I3HUYHOTO TPAHCIIOPTY.

3azanvHi KOMRnEemeHmHoCcmi:

3K04. 31atHicTh MPOBEAEHHS JOCIIKEHB Ha BIJMOBITHOMY PiBHI.


tel:+380577301035
tel:+380577301035

3KO05. 31aTHICTh pO3pOOISATH Ta YIPABISATU MPOEKTAMHU.
3K07. 3naTtHicTh mpaloBaTd aBBTOHOMHO Ta B KOMaH/Il.
3K08. 31aTtHiCTh 10 a0CTPAKTHOTO MUCIICHHS, aHAII3Y Ta CHHTE3Y.

CneuianwvHhi (haxoei, npeomemmui) KomnemeHmHoOCmi:

®KO02. 3naTHICTE PO3PI3HATH 00’ €KTU 3aJII3HUYHOTO TPAHCIOPTY Ta iX CKIIAJOBI,
BU3HAYATH BUMOTH JI0 IXHBbOT KOHCTPYKIIii, TapaMeTpiB Ta XapaKTEPUCTHK.

®KO03. 3n1aTHICTh MPOBEJCHHS BUMIPHOTO €KCIIEPUMEHTY 3 BUSHAUYCHHSI TTapaMETPIB
Ta XapaKTEPUCTUK 00’ €KTIB 3aJII3HUYHOTO TPAHCIIOPTY, iX arperaTiB, CUCTEM Ta €JIEMEHTIB.

®KO04. 3paTHiCTE poO3poOJATH Ta BOPOBAKYBATH TEXHOJIOTIYHI MPOIIECH,
TEXHOJIOTIYHE YCTAaTKyBaHHS 1 TEXHOJIOT1YHE OCHAINCHHS, 3aco0M aBTOMaTrh3allii Ta
MexaHi3aiii mpu BUPOOHHUIITBI, €KCIUTyaTallli, peMOHTI Ta OOCIyroByBaHHI 00’ €KTIB
3aJII3HUYHOTO TPAHCIOPTY, X CUCTEM Ta €JIEMEHTIB.

®K06. 31aTHICTE PO3POONIATH 3 ypaxyBaHHSM O€3MEYHHUX YMOB BUKOPHUCTAHHS,
MILIHICHUX, €CTETUYHHUX 1 EKOHOMIYHHUX MapaMeTpiB TEXHIUHI 3aBJAaHHS 1 TEXHIYHI YMOBH
Ha [MPOEKTYBaHHS 00’ €KTIB 3a113HUYHOTO TPAHCIIOPTY, HOr0 CUCTEM Ta OKPEMHUX E€JIEMEHTIB;
CKJIQZaTH ITUIAHM PO3MIIIECHHS YCTaTKyBAaHHs, TEXHIYHOTO OCHAIICHHS Ta OpraHizaiii
poOOUMX MICIb; PO3PAXOBYBATH 3aBAHTAKCHHSI YCTATKyBaHHS Ta TMOKA3HUKU SIKOCTI
MIPOYKITIi.

®K13. 31aTHICTh aHATI3yBaTH TEXHIKO-€KOHOMIYHI Ta €KCIUTyaTalllifH1 MTOKa3HUKHU
00’€KTIB 3aJI3HUYHOIO TPAHCIIOPTY, iX CHUCTEM Ta €JEMEHTIB 3 METOK BHUSBIICHHS Ta
YCYHEHHS] HETaTUBHUX YMHHUKIB Ta MABUIICHHS €()eKTUBHOCTI BUPOOHUYOTO MPOIIECY.

HpozpaMHi pe3yjiomamu HABUAHHA:

PH13. [nentudikyBatu 00’ €KTH 3aMI3HUYHOTO TPAHCIIOPTY, iX CUCTEMH, €IEMEHTH,
XapaKTEPUCTHKH Ta MApaMEeTPH 3 ypaxyBaHHSIM Creliasi3aiii.

PH15. 3nat OCHOBHI TEXHOJIOTIYHI oOmepali, TEXHOJIOTIYHE YCTaTKyBaHHS,
TEXHOJIOT1YHE OCHAILIEHHS, 3aCO0M aBTOMAaTHU3allli Ta MeXaH13alii [0 BUKOPUCTOBYIOTHCS B
eKCIUTyaTarlii, peMOHTI Ta 00CITyTOBYBaHHI 00’ €KTIB 3aJlI3HUYHOTO TPAHCIIOPTY, iX CUCTEM
Ta €JIEMEHTIB.

PH18. BukonyBaTu po3paxyHOK OCHOBHUX XapaKTEpUCTHUK Ta MapamMeTpiB
TEXHOJIOTIYHUX TPOIECIB BUPOOHUIITBA M PEMOHTY 00’€KTIB 3aJII3HUYHOTO TPAHCIOPTY 3
METOI0 iX TMOpPIBHAHHS Ta (OPMYBAHHS YIPABIIHCHKUX PIIIEHb IIOA0 MOJAIBIIOrO
(GyHKIIIOHYBaHHSI MIAIPUEMCTBA 3 OIIIHKOIO SIKOCT1 HOTO TIPOAYKIIi.

PH21. 3Hatu MeToaM Ta BMITH BUKOPUCTOBYBATHU 3aCOOM TEXHIYHHUX BUMIPIOBAHb,
TEXHIYHI perjaMeHTH, CTaHJapTH Ta 1HIII HOPMATUBHI JTOKYMEHTH IIiJl 4YaC TEXHIYHOIO
JI1arHOCTYBaHHSI 00’ €KTIB 3aJII3HUYHOTO TPAHCIIOPTY, X CUCTEM Ta €JIEMEHTIB.

PH22. Po3po0asiTi MpOEKTHO-KOHCTPYKTOPCHKY Ta TEXHOJOTTYHY JOKYMEHTAIIIIO 31
CTBOpPEHHS, eKCIUTyaTalii, pPEeMOHTy Ta OOCIyroByBaHHA OO €KTIB 3aJII3HUYHOTO
TPAHCIIOPTY, iX CUCTEM Ta €JIEMEHTIB BUKOPHUCTOBYIOUH CIIEI[iali30BaH1 Cy4acHi porpamHi
3aco0H.

PH24. BMitu po3paxyBaTH TEXHIKO-€KOHOMIYHI Ta eKCIUTyaTalliiiHI MOKa3HUKHU
00’ €KTIB 3aT13HUYHOTO TPAHCIIOPTY, 1X CHCTEM Ta €JIEMEHTIB.



INEPEAYMOBMU (ITPEPEKBI3UTHN)

[lepenik OCBITHIX KOMIOHEHT YW KypcCiB, HEOOXIAHMX JUIsl 3acBO€HHsS: «Buia
MaremaTtukay, «Pi3uka», «HapucHa reomerpis Ta iHxeHepHa rpadikay, «O0uncIoBaIbHa
TEXHIKA Ta IPorpamMmyBaHHs».

MHICJIAYMOBHA (ITOCTPEKBI3UTH)

OCBITHI KOMIIOHEHTH, JIJISl SIKUX 3HAHHS 3 IMi€l TUCHUIUTIHU € 0azoBumu: «Omip
MarepianiB», «Teopis MexaHI3MIB Ta MamuHy», «Teopiss Ta KOHCTPYKIliA JIOKOMOTHBIB Ta
BPC» Ta 3aranpHux 1 crieniaiIbHUX TEXHIYHUX JTUCHUILUTIH, TPUCBIYCHUX MTPOCKTYBAHHIO Ta
pO3paxyHKaM KOHKPETHUX CIIOPY/, IBUTYHIB, MEXaH13MiB a0o0 iX JeTalel.

BIIIOBIJHICTh OCBITHbOI KOMIIOHEHTHU I'TOBAJIBHUM LLJISIM
CTAJIOI'O PO3BUTKY J0 2030 POKY

BignoBimno g0 pesomrorii  ['enepanmpHoi  Acambnei  OOH  Ne70/1
«IleperBopenHs Haworo cBiTy: [lopsinok aeHHuit y cepi cranoro po3Butky 10 2030 poxy»
OCBITHsSI KOMIIOHEHTa «TeopeTuHa MeXaHiKa» CIpHsE TOCSITHEHHIO Takux [ 100aibHUX
L1JIeH CTanoro po3BUTKY:

SDG4: SIkicHa ocBiTa. 3a0e3medeHHs] BCCOXOIUTIOIOUOT Ta CIPaBEIJIUBOI SKICHOT
OCBITH 1 3a0X0OUYEHHS MOKJIMBOCTEN HAaBUAHHS BIPOJOBXK YCHOTO KUTTS JIsI BCIX.

Y Mexax OCBITHbOI KOMIIOHEHTH 3/100yBaudi OCBITH: OINAHOBYIOTh HaBUYKHU
IPOBENICHHS JOCIII)KeHb, YIPAaBIiHHA MNPOEKTaMH, pOOOTH aBTOHOMHO Ta B KOMaH,
a0CTPaKTHOIO MHUCJIEHHS, aHali3y 1 CHHTE3y, 1AeHTUdIKaIli 00’€KTIB 3alli3HUYHOTO
TPAHCIIOPTY, MPOBEACHHS BUMIPHOTO €KCIIEPUMEHTY Ta aHANI3y MapaMeTpiB MEXaHIYHHX
cucteM, iaeHTudikarii o0’ €KTIB 1 mapamMeTpiB, BUKOPUCTAHHS CTAaHAAPTIB 1 HOPMATUBHUX
JOKYMEHTIB, PO3POOJICHHS TIPOSKTHOI Ta TEXHOJIOTIYHOI TOKYMEHTAIIli 13 3aCTOCYBaHHSAM
Cy4acCHHUX IpOrpaMHuX 3ac00iB. TakuM YMHOM, OCBITHSA KOMIIOHEHTA CHIpuUsie GOpMyBaHHIO
U(POBUX Ta IHKEHEPHUX KOMIIETEHTHOCTEH, 1110 BiIMOBIAAI0Th CyYaCHUM BUMOTaM PUHKY
mpart.

SDGS8: T'inna mnpans Ta exoHoMiyHe 3pocTaHHs. CHpUSHHSA CTaloOMYy,
BCEOXOILTIOIOUYOMY Ta MOCTYNAIbHOMY €KOHOMIYHOMY 3POCTAHHIO, MTOBHIHM 1 MPOAYKTUBHIN
3aMHATOCTI Ta T1HIN Mpalll JJis BCiX.

OcBiTHS KOMITOHEHTa 3a0e3neuye: (HopMyBaHHS MPAKTUYHUX HABUYOK YIPABIIHHS
MPOEKTaMHu, poOOTH B KOMaHl, BIAMOBIJAIBLHOCTI 3a MPUUHSATI 1HXEHEPHUX pIIICHbD,
PO3pOOKH Ta BIPOBAHKEHHS TEXHOJOTIUHHUX IMPOIIECIB, aHAI3y TEXHIKO-€KOHOMIUYHUX Ta
eKCIUTyaTal[liHUX TMOKa3HUKIB O0’€KTIB 3aJI3HUYHOIO TPAHCHOPTY, (OpMYyBaHHS 3HAHb
TEXHOJIOTTYHUX MPOIIECIB EKCIUTyaTallll Ta PEMOHTY, pO3paxXyHKY IapaMeTpiB 1 MOKa3HUKIB
€(eKTUBHOCTI, OIL[IHIOBAaHHS TEXHIKO-€KOHOMIUYHUX XapaKTEPUCTHUK.

SDGY: IlpomuciioBicTh, iHHOBaIil Ta iHppacTpykTypa. Po3BUTOK iHHOBAIIH Ta
Cy4acHOi iHQPaCTPYKTYpH.

Y Mexax OCBITHROI KOMIIOHEHTH: peam3yeTrbcsi (OpMyBaHHA  HABUYOK
JOCIITHUIIBKOT AISTTBHOCTI, IPOSKTHOTO MUCJICHHS, aHAJI3y 1 CHHTE3Y TEXHIYHUX PIIICHb,
aHaJ13y 1 MPOEKTYBaHHS MEXaH13MIB 1 MAIlIMH, PO3POOKH TEXHIYHUX 3aBaHb, 3a0€3MCUCHHS
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HaJIMHOCTI Ta Oe3MeKW KOHCTPYKIH, ineHTHdIKaIli mapaMeTpiB TEXHIYHUX CHCTEM,
PO3pPOOKU  MPOEKTHO-KOHCTPYKTOPCHKOI JOKYMEHTaIlii Jyisi 00 ’€KTIB  3aJi3HUYHOTO
TPaHCIIOPTY.

SDG12: BianosigajibHe CHOKMBAHHS Ta BHPOOHMUTBO. ParioHanbHe
BUKOPHUCTAHHS PECYpPCiB.

OcBiTHS KOMIIOHEHTa Tmependayae: AOCHIPKCHHS TEXHIYHMX CHCTEM, aHalli3
€(EeKTUBHOCTI 1HXXEHEPHUX pIIIEHb, aHAJI3 TEXHIKO-€KOHOMIYHUX TOKA3HHUKIB 3 METOIO
MiIBUIIEHHS ©()EeKTUBHOCTI Ta 3HWKEHHS BTpPAT PECypCiB, OIHIOBAHHS TMapaMeTpiB
TEXHOJIOTIYHUX MPOIIECIB, BU3HAYCHHS €KOHOMIYHOI Ta EKCIUTyaTaliiHoi €(eKTHBHOCTI
MEXaHIYHUX CHCTEM.

MNPOI'PAMA OCBITHbOI KOMIIOHEHTH

MOAVYJIb 1. CraTuka.

Tema 1 — Bcmyn 0o meopemuunoi mexaniku. Cmamuxa. OCHOBHI nouamms ma
BU3HAUEHHS. AKCIoMu cmamuku. 38 s3Ku ma ix peaxkyii.

IcTopuuni BimoMocTi mpo «TeopeTuuHy MexaHiKy». 3HAu€HHA AUCLUMIUIIHMA s
1H)KeHepHOi OcCBITU. OCHOBHI TIOHATTS Ta BHU3HAYEHHS: AaOCOJIIOTHO TBEpJE TLIO,
MarepiajgbHa TOYKa, CHUJIa, €KBIBAJEHTHA CUCTEMA CHUJI, 3pIBHOBa)XEHA CHCTEMa CHUJI, CUJIU
30BHIIIIHI Ta BHYTPIIIHI. AKCIOMHU CTaTUKU. Buiu 3B°s13K1B Ta BUSHAUYECHHS X PEaKIIii.

Tema 2 — Cucmema 36ixcHux cun. Ymosu pisnosazu 30idxcnux cun. Teopema npo mpu
CUTU.

301kH1 cunu. [{omaBanHs 30DkHMX cuil. PiBHomirowa 30DKHMX cuil. ['eoMerpuyHa
yMOBa PiBHOBAaru CUCTEMH 30DKHUX CHJI. AHAJIITHYHI YMOBU PIBHOBAru CUCTEMH 301KHHX
cui. Teopema npo piBHOBAry TpbhOX HeMapajieIbHUX CHIL

Tema 3 — Momenm cunu sionocno yenmpa. Teopis nap cun.

MoMEHT criH BITHOCHO TOYKH (IIEHTPA) SIK BEKTOp. AnrebpaiuyHa BeTMYuHa MOMEHTY
CIJIA BIIHOCHO LeHTpy. BractuBocti Momenty. Teopema Bapinbona. CkiagaHHS ABOX
napajebHUX CHJI, CIPSIMOBAHUX B OJIHY Ta y pi3HI cTOpoHU. [TOHATTS mpo mapy Cuil.
MoMeHT mapu cuil sk BekTop. Teopemu mpo mapy cui. [logaBaHHs map CUil. YMOBHU
PIBHOBAaru CUCTEMH Map CHIL

Tema 4 — J{oginbua nnocka cucmema cui.

[IpuBeneHHs1 cuiid 10 TaHOTO LeHTpa. Teopema Mmpo mapajieabHUN MEepeHOC CUJIIH.
Bu3zHaueHHs1 rOJIOBHOTO BEKTOPY Ta FOJIOBHOIO MOMEHTY IUIOCKOI cucteMu cuil. OCHOBHA
TeopeMa CTaTUKHU MPO MPUBEACHHS CUCTEMHU CHJI IO OJHOTO IIeHTpa. Bumanku npuseneHHs
IUIOCKOI CHCTEMHM CWJI: JI0 MHapu CUJI, 0 PIBHOMAIIOYOi, BUMNAJOK pIBHOBaru. YMOBHU
PIBHOBAru IiOCKOi CUCTEMH MapajebHUX CUIL.

Tema 5 — Po3paxyHok niockux ¢epm.

OcHOBHI TIOHATTS Ta BU3Ha4eHHS. [Ipukmamu miockux depm. MeToa po3paxyHKy
IJIOCKUX (hepM: METOJ BUpI3aHHA BY3JiB Ta MetoA PiTtepa (MeTon nmepepisy).

Tema 6 — Pignosaca cucmemu min.

PiBnoBara cuctemu Tin. CTaTH4HI pO3paXyHKU KOHCTPYKITiH, CKIAJCHUX 13 CHCTEMU
T1J1, MOE€qHAHUX 3B’ si3KaMu. CTaTHYHO BU3HAUCHI Ta CTATUYHO HEBU3HAYEHI CUCTEMHU.

Tema 7 — Pienosaca npu nHasenocmi cui mepmsi.



Bunu tepts. BctaHOBIIEHHST yMOB pIBHOBaru CUCTEMU TUI. 3aKOHU TEPTS KOB3aHHS
(3axkonu AmonToHa — Kynona). Koedirmient tepts. [IoBHa peaxiiisi MIOPCTKOI MOBEPXHI.
Tepts kouennsa. KoedimienT tepts koueHHs. TepTsa BepTiHHS.

Tema 8 — J[osinbna npocmoposa cucmema Cull.

MoOMEHT cuM BIIHOCHO OCI. 3aJie’KHICTh MI)K MOMEHTOM CHJIM BIJHOCHO IIEHTpa 1
BIJIHOCHO OCI, SIKa MPOXOJUTh 4Yepe3 Iel IMeHTp. BHU3HaueHHS TOJOBHOIO BEKTOpa Ta
TOJIOBHOTO MOMEHTY IPOCTOPOBOi CHCTeMH CWJI. BuUMamku NPUBENEHHS MPOCTOPOBOI
CHUCTEMHM CHJI: JIO TTapH CHJI, 10 PIBHOJIIFOYOI, 10 JUHAMIYHOTO TBUHTA, BUITAIOK PIBHOBATH.
AHamiTHYHI yMOBHM PIBHOBarW JOBUIBHOI MPOCTOPOBOI CHCTEMH CWI. Bumamok
napajiebHUX CHIL

Tema 9 — [{enmp napanenvrux cun. Llenmp sazu.

LenTp napanenpbHuX cuil. BU3HaUeHHs KOOPAUHAT LIEHTPA MapajebHuX cuil. LleHTp
Baru TBeporo Tiia. Koopaunatu nentpa Baru tua. Llentp Baru 00’ emy, MIIONIMHY Ta JIiHII.
CrocoOu BU3HAYEHHS TIOJIOKCHHS IIEHTpa Baru. LleHTpu Baru Qyru KoJjia, TPUKYTHHUKA Ta
KpPYrOBOTO CETMEHTA.

MOAYJIb 2. KinemaTuka.

Tema 10 — Kinemamuxa. OcHo6Hi noHamms ma 6U3HAYEeHHS.

[Ipeamer kinematuku. Ilpoctip 1 wac y knacuuHiil Mexadiml. BigHOCHICTB
MexaHigyHoro pyxy. Cucrema BiTKy. 3agada KiHeMatukd. OCHOBHI KiHEMaTH4HI
XapaKTEPUCTUKHU.

Tema 11 — Kinemamuxa mouxu.

Cnocobu 3aBnaHHS pyxXy TOYKH. TpaekTopis pyxXy Touku. BekTopHuii cmocio
3aBHaHHs pyxy Touku. IlIBuAKICT TOYKM SK TOXIJHA 32 YacoM pajiyc-BEKTOpY.
[IpuckopeHHs TOYKH SIK MOXiJHA 32 4acOM BEKTOpYy MIBUIKOCTI. KoopauHaTHui crocid
3aBJaHHS PyXy TOYKH (B JEKApTOBUX KOOpJMHATaxX). BHU3HAUeHHS TpaeKkToOpii TOUKH.
BusHaueHHs1 MIBUAKOCTI Ta MPUCKOPEHHS TOYKM 3a iX MPOEKIISIMH Ha OCi KOOPAHMHAT.
Hatypanbhuii cmoci6 3aBmaHHs pyxXy Toukd. AnreOpaiuHa BeJMYMHA MIBUAKOCTI.
BusHaueHHs1 NpUCKOPEHHSI TOYKU: JOTUYHE Ta HOpMaibHE mpuckopeHHs. Kmacudikaris
PYXiB TOUKH.

Tema 12 — Kinemamuxa meepooeo mina. [Ilpocmi pyxu.

[TocTynanbHuuii pyx TBepJ0ro Tija. Teopema npo BIACTUBOCTI MOCTYMAIBHOIO PYXY.
[Tpuknagu. O6epranbHuii pyx TBepaoro tiia. KyroBa mBHAKICTh Ta KyTOBE IPUCKOPEHHS
Tina. IBUAKICT, Ta TPUCKOPEHHS TOYKHU TBEPJOTO Tila, sIke OOEpPTAETHCS HABKOJIO
HepyxoMoi ocl. [lepenaTouni MmexaH13MHU.

Tema 13 — IInockonapanenvuuil (ni1ockuii) pyx meepoozo miid.

[InockomapaneabHUi pyx TBEPAOro Tija 1 pyX IUIOCKoi (irypu y i IUIONIUHI.
[Ipuknaau. PiBHsSHHA pyxy miockoi ¢irypu. PosknazeHHs pyxy miockoi ¢irypi Ha
MOCTyNaJbHUNA pa3oM 3 TMOJIOCOM Ta OOepTalbHUM HaBKOJIO Todtoca. BuzHaueHHs
HIBUAKOCTI OyJ1b-SIKOT TOUKH IUIOCKOT (QIrypH sIK T€OMETPUYHOI CYMHU HIBUAKOCTI MOJIIOCA 1
HIBUKOCTI 11i€1 TOYKW Mpu obepTaHHI (irypu HaBKoOJO mojtoca. Teopema mpo mpoexiii
MIBUIKOCTEN JBOX TOUOK (irypu. MutteBuit nientp mBuakocreir (MIIII). Busnauenns
IIBUKOCTEN TOYOK MI0cK01 irypu 3a qomomororo MIIIL. BusnaueHHs npuckopeHs Oy ab-
SKO1 TOYKH TUIOCKO1 (DIrypH sIK TEOMETPUYHOI CyMH MPUCKOPEHB IMOJI0CA 1 MPUCKOPEHHS
i€l TOYKKM mpu obepTaHHI (GIrypu HaBKOJIO Toiroca. [IOHATTS mpo MHUTTEBHI TEHTP
MPUCKOPEHB.



Tema 14 — Cxnaonuii pyx.

AOCOIOTHUM, BIIHOCHUM Ta TMEPEHOCHUN pyXW TOYKW. BigHOCHA, MEpeHOCHa,
a0COJI0THA MIBUAKICTh Ta BIIHOCHE, IEPEHOCHE, a0COIIOTHE MPUCKOPEHHS TOUKH. TeopeMa
npo aojaBaHHs mBuAKocTeil. Teopema Kopiomica npo noaBaHHs NPpUCKOpeHb. Moayib 1
HanpsiMok KopiosicoBa mpuckopenHs. Bumamok mocTynansHOT0 MEPEHOCHOTO PyXY.

MOAYJIb 3. /lunamika.

Tema 15 — Jlunamixa. /[unamika 8iibHOI MamepiaibHOi MOUKU.

[Ipenmer nuaamiku. OCHOBHI NMOHATTS Ta BU3HadeHHsA. OCHOBHI 3aKOHHM JUHAMIKH
(3akonu l"anmines-HeroTona). udepentiiiine piBHIHHS pyxy BUIbHOI. [[Bi 337241 fMHAMIKA
U1 MaTepianbHOi Touku. Po3B’s30K mepiroi 3amadi guHaMmikd. Po3B’s30K Jpyroi 3amadi
nuHamiku. [loyatkoBi ymoBu. IlocTiliHi 1HTEerpyBaHHS Ta iX Bu3HaueHHA. [lpukmagu
1HTerpyBaHHs Tu(epeHIfHIX PIBHAHD PyXY TOUYKH.

Tema 16 — KonusanvHuii pyx mamepiaibHOi MOYKU.

Buau konuBanb. BUTbHI KOJIMBaHHS MaTepiajdbHOI TOYKH IiJl JI€I0 BITHOBIIIOIOUYOT
cuid. AMIUIITYa, MoYaTkoBa (pa3a, yacTora 1 mepioJl KOJMBaHb. 3aTyXalOUu KOJUBAaHHS
MarepiaabHOi TOUKUA. BUMyIlIeH1 KOJIMBaHHS MaTepialibHOI TOUKU. AMIUIITY/1a BUMYILIEHUX
KOJIMBaHb, 3CyB ()a3u BUMYIIIEHUX KOJUBAHb MO BIAHOMICHHIO 10 (pa3u 30yprorovoi cuim,
KOE(IIIEHT TUHAMIYHOCTI.

Tema 17 — Bcmyn 00 OuHaMiKu MexXaumiuHoi cucmemu ma meepoo2o mina. 3azanvHi
meopemu OUHAMIKU.

Mexaniuna cuctema. Knacudikaiiiss cui, IiFO4MX Ha MEXaHIYHY CHCTEMY.
BrnactuBocti BHyTpimHIX cuil. Maca cucremu. LlenTp mac. MomMeHT iHepiiii TBEpAOTro Tija,
paxiyc i”epmii. Teopema ['toiirenca. [Ipuknaan Bu3HaueHHS MOMEHTIB iHepiii. TeopeMa
PO PyX LIEHTPY Mac.

Tema 18 — Teopema npo 3MmiHY KiIbKOCMI pYX).

KinpkicTh pyXy MarepialibHOI TOYKM Ta MEXaHI4HOl cuctemMu. Enementapuuit
IMIyIIbC  CUJIM. IMIynbC CHiM 3a KIHIIEBHM TPOMIDKOK Yacy 1 MOro mpoekiii Ha oci
KoopauHat. Teopema Mpo 3MiHY KUTBKOCTI PyXy y AUGEPEHLIHHOMY Ta 1HTETPaTbHOMY
BUTJISI1. 3aKOH 30€peKeHHS KUTBKOCTI PyXy CUCTEMH.

Tema 19 — Teopema npo 3miHy MOMEHMY KLIbKOCHI PYX).

MOMEHT KUIBKOCTI pyXy MaTepiadbHOi TOYKH BIIHOCHO LIEHTPa Ta BITHOCHO OCI.
TeopeMa mpo 3MiHy MOMEHTY KUIBKOCTI PyXy MaTepiajibHOlI TOYKH. ['OJIOBHMI MOMEHT
KUIBKOCTI PyXy a0o0 KIHETUYHUH MOMEHT MEXaHIYHOI CHUCTEMM BIJHOCHO IIEHTpa Ta
BIIHOCHO oci. Teopema mpo 3MiHY KIHETMYHOIO MOMEHTY MEXaHIYHOi CHUCTeMi. 3aKOH
30epexKeHHs] KIHETMYHOIO MOMEHTY MEXaHI4HOi cucTeMu. Bumamok cucremu, 110
obepraetbes. JludepeniiiiiHe piBHIHHSI 00€pTaTILHOTO PYXY.

Tema 20 — Teopema npo 3miHy KiHemu4Hol eHepeii.

Kinetnuna enepris matepiajibHOi Toukd. EnementapHa poborta cuiu, aHamiTHYHUN
BHpa3 efeMeHTapHoi podotu. Po6oTta cunu Ha KiHIleBoMYy nepeMitieHHi. PoboTa cunu Baru,
CHJIM TIPY>KHOCTI, CWJIA TepTs. TeopeMa npo 3MiHy KIHETHUHOT eHeprii MaTepiaabHOI TOUKH.
Kinetnuna eneprisi MexaH14HOi cucteMu. Bu3HaueHHST KIHETHYHOI €HepTii TBEpIOTO Tija
[IpU MOCTYNAJIbHOMY, 00EpPTaIbHOMY Ta IUNIOCKOMY pyXax. Teopema mpo 3MiHy KIHETUYHOI
eHeprii MexaHIYHOI CHCTEMH.

Tema 21 — 3azanvhi npunyunu OUHAMIKU.



[Tpunuun I"'epmana-Eitnepa-/lanamGepa a1 MaTepiaabHOT TOUYKH Ta JJIsl MEXaHIYHO1
cuctemu. [IpuBeneHHs CUi 1HEPIl TOYOK TBEPAOTO TUIA JO0 JEAKOTO IIEHTpa: TOJOBHUU
BEKTOp 1 TOJOBHUI MOMEHT cuil iHepiii. [IpuHIMN MOXIMBUX MepeMILEHb. 3B’SI3KH,
HaKJIaJIeH1 Ha MEXaHIuyHy cuctemy. MoxiuBi (a00 BIpTyasbH1) MepeMillleHHs MaTepiaabHO1
TOYKM Ta MeXaHI4yHO1 cucteMu. [loHATTS MoxauBoi (ab0 BipTyanbHOI) poboTH. [neanbH1
3B’SI3KU. 3arajibHe piBHSIHHS AuHaMiky (puHuun JlamamOepa-Jlarpanxka).

TEMATHUKA IPAKTUYHUX 3AHATDH

Tema 1. BusnaueHHs peakxiiii orop TBEpAOTro Tijia.

Tema 2. BusnaueHHs 3yCUIIb B CTEPKHAX IIOCKOT (pepMu.

Tema 3. BusHaueHHS peakIliii omop CKIaJACHOI KOHCTPYKITIT (CUCTEMA ABOX TIM).

Tema 4. PiBHOoBara cui 3 ypaxyBaHHSAM 3UCIUICHHS (TEPTS CIIOKOIO).

Tema 5. 3BeieHHSI CUCTEMH CHJI JI0 MIPOCTIIIOTO BUTJTISIAY.

Tema 6. BuzHaueHHs peakiliii ormop TBEpJI0ro Tija.

Tema 7. BuzHaueHHs MTOJOKEHHS IIEHTPY Baru Tija.

Tema 8. BuzHaueHHs NIBUJIKOCTI Ta IPUCKOPEHHS TOUKH 10 PIBHSHHSM ii pyXYy.

Tema 9. BuszHaueHHs WIBUAKOCTEM Ta MPUCKOPEHb TOYOK TBEPJOro Tila MpHU
NOCTYIAJIbHOMY Ta 00€pTaIbHOMY pyXax.

Tema 10. BuzHayeHHs WIBHIKOCTEH Ta MPUCKOPEHb TOYOK TBEPAOrO Tija MpHU
MJIOCKOMY PYCI.

Tema 11. BuznaueHHs a0COJIIOTHOT IIBUAKOCTI Ta aOCOIIOTHOTO IPUCKOPEHHS TOUKH
B BUIAJKy 00€pTaIbHOIO MEPEHOCHOTO PYXY.

Tema 12. TnterpyBanss qudepeHLIMHUX PIBHAHD PyXY BUIBHOI MaTepiaabHOI TOUKH,
10 3HaXOUTHCS MiJ J1€H0 TOCTIHHUX CHJL.

Tema 13. BukopucTtaHHs TEOPEMHU MPO 3MIHY KIJTBKOCTI PyXy (TE€OpEeMH IMITYJIbCIB)
JUTSl BA3HAYEHHS IIBUJKOCTI TOUKH.

Tema 14. BukopucTaHHs TEOPEMHU PO 3MIHY KIHETUYHOI €HEPTil 1711 BUBUCHHS PyXY
MEXaHIYHOI CUCTEMH.

Tema 15. BukopucTtaHHsl 3arajiIbHOrO PIBHSHHS AWMHAMIKHU U JOCIIDKEHHS pyXy
MEXaHIYHOI CUCTEMHU 3 OJJHUM CTYIEHEM BIIBHOCTI.

TEMATUKA JJABOPATOPHUX 3AHSTD
He mepenbaueno HaBYaIbHUM TIAHOM.
CAMOCTIMHA POBOTA

Mera camocTiiiHoi po6oTH: TOTIHONEHHS, CUCTEMATH3AIls Ta 3aKPIIUICHHS
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABMYOK, OTPUMAHUX MiJ 4YaC BUBYEHHS OCBITHBHOI
KOMIIOHEHTH «TeopeTnyHa MexaHika»; (OPMYBaHHS 3JIaTHOCTI JO CaMOCTIMHOTO
PO3B’sI3aHHS 1HKEHEPHUX 3a/1a4 31 CTATUKU KIHEMATUKHU Ta JUHAMIKHU.

Buau Ta 3micTt camocTiiiHoi podoTu:

- ONPALOBAHHS TEOPEeTUYHOro Martepianay. CamMOCTIIHO BMBYAIOTHCS MaTepiain
JIEKI1, HaBYaJIbHOI, JOBIAKOBOI Ta HAYKOBO-TEXHIYHOI JITEpATypud 3 TEOPETUYHOT
MEXaHIKH. AHaJi3yIOThCS OCHOBHI MOHATTSA Ta 3aKOHU MEXaHIKHW, MOJENi, PUHIUIN Ta
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T1JIXO/IM J0 PIBHOBArd Ta pyxXy TUI 1 TOUOK 3 BpaxXyBaHHSIM MPUUYKH TAHOTO CTaHYy; METOIU
1 aITOPUTMH JOCITIDKEHHS PyXiB TUX 00'€KTIB, K1 3 TOCTATHHOIO ISl TPAKTUKH TOYHICTIO
MOJICTIIOIOTHCS 332 a0CTPAKIIISIMU TEOPETUIHOI.

- MiArOTOBKAa 10 MPAKTHYHHUX 3aHAThb. ONpanbOBYIOTHCS METOJAMKHA BHUKOHAHHS
PO3paxyHKiB 3 BUKOPUCTAHHSM TCOPETUYHHMX JAHUX JIsl BUPIMICHHS MPAKTHYHUX 3aj]1ad,
MOB’SI3aHUX 31 CTAaTUYHUMHU PO3pAXyHKAMHU I1HXKEHEPHUX CHOpPYA 1 KOHCTPYKUIH, Ta
MIPOBEECHHSAM KIHEMAaTHYHOT'O 1 IMHAMIYHOTO aHaJi3y pyXOMHUX 00’ €KTIB, MEXaHI3MIB Ta iX
CKJIQJIOBUX.

- BUKOHAHHS PO3PaxXyHKOBO-IpadgiuHoi (KOHTPOJIbHOI) po00TH. [HIUBIIyaTbHUM
3aBJaHHSIM 3 OCBITHBOI KOMIOHEHTH «TeopeTuuHa MeXxaHikay € po3paxyHKOBO-rpadidHa
(KoHTpOJIBPHA) pOOOTA IO BKIIFOYAE P 33/1a4, TEMH SKUX BIJIOBIIaIOTh HABEJICHUM BHUIIIC
T€MaM TMPAKTUYHUX 3aHSTh, SIKI B CBOIO, YEPry € MPAKTUYHUMH PO3JIJIaMU HaJIEKHOTO
TEOpPETUIHOTO Kypcy. Pesynbpratom BukoHanHs PI'P € odopmieHi BiAMOBIAHUM YHHOM
po3paxyHKoBa Ta rpadiuHa YaCTUHU 3aB/aHb, & TAKOX BMIHHS BIAMOBIJATH HA 3allUTaHHS
CTOCOBHO Marepiaidy KOKHOT'O 3aBAaHHS, TOOTO BOJIOAIHHS TEOPETUYHUM MaTeplajioM 1
BMIHHS pO3B’sI3yBaTH 3aj1ayi.

- poboTta 3 HOPMATHBHOI0 Ta TEXHIYHOW [AOKyMeHTamierw. CaMOCTIHHO
OTIPAIlbOBYIOTHCSI BUMOTH JICPKaBHUX CTAHIAPTIB 1 TaTy3€BUX HOPMATHBHHUX JIOKYMCHTIB,
10 PETIIAMEHTYIOTh TPOCKTYBAHHS CTIOPY/T 1 KOHCTPYKITiH, BATOTOBJICHHS Ta €KCILTyaTaIlifo
PYXOMHUX 00’€KTIB, MEXaHI3MIB Ta iX CKJIaJIOBUX.

- BUKOpPHUCTAHHS iHGOpMaNiiiHO-KOMYHIKANIHNX TEXHOJIOTiH. 3IHCHIOETHCS
caMoCTiiiHa poOOoTa 3 €JEeKTPOHHUMM HaBUAJLHUMU pECypcaMu, CHeliani30BaHuMU
IPOrpaMHUMHU 3ac00aMU Ta CUCTEMaMM aBTOMATHM30BAHOT'O PO3PAaXYHKY 1 MPOEKTYBaHHS

JUISL  aHami3y CTaTMYHUX XapaKTePUCTUK KOHCTPYKI[H, KIHEMAaTHYHUX 1 CHUJIOBUX
XapaKTEPUCTUK PYXOMHX 00’ €KTIB.
- CAMOKOHTPOJIb i peduiekcis pe3yabTaTtiB HaB4YaHHA. [IpoBoauThcs

CaMOOIIIHIOBAHHS PIBHS 3aCBOEHHS HABYAJILHOTO MaTepialy, aHalli3 JOMYIIEHUX MOMUIOK 1
BU3HAUCHHS IIISAXIB 1X ycyHeHHs. DOpMy€eThCs YCBIIOMIICHHSI POJIi TEOPETUYHOT MEXaHIKU
y nipodeciiiHiii AisTbHOCTI 1HKEHepa Ta 3HaUeHHS OOIPYHTOBAHUX 1HKEHEPHUX PIIICHb IS
3a0e3neueHHs O0e3MeKku i HaaiiHOCTI 00’ €KTIB IHQPACTPYKTYPH 1 TEXHIYHHUX 3aCOOIB.

TEMATUYHUWH IJIAH (IEHHA / 3AOYHA ®OPMA)

Camoc-
Jlabo- -
Jlexuii, [IpakTu- . TiliHa Bcworo,
roj YHi, TOA patopH, pobora, roj
Ne Tema (Monyn) (denna/ | (Henna/ ro IO (lenna /
([enna /
3ao4Ha) 3ao4Ha) (Ienna / | 3aouHa)
3aouHa)
3aouHa)
MOAYJIb 1. CtaTuka.
Tema 1 — Bcmyn 0o meopemuunoi
mexanixu. Cmamuxa. OcHo6Hi
1 | nousamms ma eusnayeHHs. 4(1)/2 4(2)/ - -/- 6(3)/4 14(6)/ 6
Axciomu cmamuku. 36 ’a3ku ma ix
peaxyii.
Tema 2 — Cucmema 30iCHUX CUL.
2 | Ymosu pisnosacu 30ixcnux cun. | 2(0,5)/- 2(1) /- -/- 42)/ 4 8(3,5)/4
Teopema npo mpu cunu.




Camoc-
JlaGo- i
Jlekiii, [IpakTu- . TiiiHA Bcroro,
IO YHI1, TOJ patopHl, pobora, IO
Ne Tema (Monyie) (denna/ | (Hdenna/ roa rox (lenna /
(lenna /
3aouHa) 3aouHa) (Ienna/ | 3aouHna)
3aouHa)
3aouHa)
3 Tema3—M0yeHm CUnU 8iOHOCHO 2(0.5) /- 2(1) /- /- 42)/ 4 8(3.5) / 4
yenmpa. Teopis nap cun.
4 | Tema 4~ ostnena niocka 205 /- | 20/ | -/~ | 424 | 3G.5)/4
cucmema cull.
5 Tema 5 — Po3paxynok niockux 2(0,5)/ - 21)/ - /- 42)/ 4 8(3.5)/ 4
depm.
6 | Tema 6= Pienosazacuement | po5)/- | 20)/- | -/~ | 4@Q/4 | 8(.5)/4
7 | Tema 7= Pianocaza npu 205) /- | 200/~ | /- | 42)/4 | 835)/4
HAA8HOCMI CUTl MepmsL.
] Tema 8 — JJoginbHa npocmoposa 2(0,5)/ - 2(1)/ - /. 42)/4 8(3.5)/ 4
cucmema cul.
Tema 9 — [Jenmp napanenvHux
9 cur. Ienmp sazu, 2(0,5) /- 2(1) /- -/- 42)/4 | 8@3.,5)/4
MOAYJIb 2. KinemaTuka.
10 Tema 10 — Kinemamuxa. Ocrogni 4(1)/2 42)/ - /- 6(3)/ 4 14(6)/ 6
NOHAMMS MA BUSHAYEHHS.
11 | Tema 11 — Kinemamuxa mouxu. 4(1)/ - 4(2)/ - -/- 42)/ 4 8(5)/4
Tema 12 — Kinemamuka
12 meepooco mina. Ilpocmi pyxu 41y /- 42)/- -/ 42)/4 85)74
Tema 13 — [InockonapanenvHuti
13 (naockuii) pyx meepooco miua. 41y /- 42)/- -/ 42)/4 85)74
14 | Tema 14 — Cxnaonuii pyx. 4(1)/ - 4(2)/ - -/- 42)/ 4 8(5)/4
MOJAVYJb 3. /Iunamika.
15 | Tewa I3 = Junavixa. Junaika | ypy o | 402) /2 /- 6(3)/4 | 14(6)/8
BIILHOI MamepianbHOi MouKu.
16 | Tema 16~ Kowusaronuii pyx sy - | AR - | -l | A a | 1) /4
MamepianbHOi MOYKU.
Tema 17 — Bcmyn 00 ounamixu
MexaHiuHoi cucmemu ma
17 meepooeo mina. 3aeanvi 20,5 /- 2(1)/- -/ 42)/4 83,5/ 4
meopemu OUHAMIKU.
g | Tema I8~ Teopemanposuiny | hg sy, | oty/- | /- | 4@)/4 | 83.5)/4
KiIbKOCTI DYX).
19 | Tema I9=Teopena npo suiny | 5 5/ | 1)/ /- 42)/4 | 8(3,5)/4
MOMEHMY KiIbKOCMI PYX).
a0 | Tema 20 Teopenanposminy | g5y, | 2)y/- | -/- | 4@)/4 | 83.5)/4
KiHemuuHoi eHepeii.
Tema 21 — 3azanvui npunyunu
21 OunamixiL 4(1) /- 42)/ - -/- 4(2)/4 12(5)/4
BCBHOTI'O 60(15)/6 | 60(30)/0 -/- 90(;45 )/ 2109((9)0) /
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IHIMBIIY AJILHI 3ABJAHHS

3riIHO 3 HaBYAJIbHUM IUIAHOM Yy SKOCTI 1HAWBIIYyaJbHOI'O 3aBJaHHS 3700yBavyam
JeHHOi (OpMH HaBYaHHS HEOOXIHO BHMKOHATU PO3PaXyHKOBO-rpadiuHy pooOoTy, a
3100yBadyaM 3a04HOI (POPMU HABYAHHSA — KOHTPOJBbHY POOOTY. [HAMBIAYyanbHI 3aBIaHHS
CKJIQ[AI0ThCS 3 BUKOHAHHS 1HJMBIAyalbHUX PO3paxyHKoOBO-Tpadiunux podot (PI'P) ta
3aCBOEHHSI BIATIOBIIHOTO JIEKIIMHOTO (TEOPETUYHOTO) Matepiany aucuuriiinua. Temu PI'P
BIJINOBI/IaIOTh HABEJICHUM BHUINE TEMaM MPAKTUYHUX 3aHITh, SKI B CBOI, 4YEpPry €
MPAKTUYHUMU PO3/iIaMHU HaJIEKHOTO TEOPETUIHOTO Kypcy. Pesynbrarom Bukonanus PI'P
€ oopMIIeHI BIITMOBIIHUM YMHOM PO3paxyHKOBa Ta rpadiyHa YaCTUHU 3aB/IaHb, a TAKOX
BMIHHS BIJIMOBIAAaTH Ha 3alUTaHHS CTOCOBHO MaTepiaay KOXKHOTO 3aBIaHHs, TOOTO
BOJIOJIIHHS TEOPETUYHUM MaTepiajioM 1 BMIHHS PO3B’sI3yBaTH 3a/1aul.

Mema pob6im: 3akpilyieHHS Ta TOTJIMOJCHHS 3HaHb 1 HABUYOK OTPUMAHUX TpU
BUBYECHHI TEOPETUYHOIO MaTepially 3 PO3/1JIiB CTaTUKA, KIHEMaTHKa Ta IMHAMIKa; PO3BUTOK
yMiHb CaMOCTIHOTO ITPOBEACHHS BIAMOBITHUX PO3PAaXyHKIB 3 BU3HAYEHHS KIHEMAaTUYHUX 1
CUJIOBUX TapaMeTpiB; (QopMyBaHHS 3JaTHOCTI OOIPYHTOBYBAaTH MPUUHSTI 1HXKEHEPHI
pillieHHs] Ta 0(OpMITIOBATU PE3YJIbTaTH PO3paxyHKOBO-IrpadiyHOi poOOTH BIAMOBIIHO 0
BUMOT YHHHHMX CTaHIapTiB.

Bumoru: po3paxyHkoBo-rpadiuHa Ta KOHTPOJIbBHA pOOOTH mepeadavaroTh
BHKOHAHHS 3aBJIaHb SK1 BIJIMOBIIAIOTh TeMaM IPAKTHYHHUX 3aHATh, CEPe]l IKUX:

- BHW3HAYEHHS PEakKiliil Ormop TBEPOro Tija.;

- BHU3HAYEHHS PEakKiliid Omop CKIAJAEHOI KOHCTPYKIIIT (cucTeMa JIBOX TiJ);

- BU3HAYEHHS MIBUJKOCTI Ta IPUCKOPEHHS TOYKH IO PIBHIHHSM ii PyXYy;

- BU3HAYEHHS IIBUJIKOCTEH Ta MPUCKOPEHBb TOUOK TBEPJOTO Tijla MPU MOCTYHATBHOMY

Ta 00epTaTbHOMY pyXax;

- BU3HA4YEHHS MIBUJKOCTEH Ta MPUCKOPEHb TOYOK TBEPJOTO Tijia MPHU TIOCKOMY PYCI;

- 1HTEerpyBaHHs AU(PEPEHLINHUX PIBHAHb PYXy BUIBHOI MareplajJbHOI TOYKH, IO
3HAXOAUTHLCS I/ J1€I0 OCTIMHNUX CHUJT,

- BukopucrtanHs TeopeMu MNpo 3MIHY KIHETHUYHOI €HEprii JJisi BUBYEHHS PYyXy

MEXaHIYHOI CUCTEMH.

11 3aBnanHs nepeadayaroTh IHTETPALIII0 TEOPETUYHUX 3HAHD 1 TPAKTUYHUX HABUYOK,
(opMyBaHHS BMIHHS NPUAMATH ONTUMAJbHI 1HKEHEPHI PIMIEHHS Ta JAOTPUMYBATHUCS
cTaHAapTiB 0(POPMIICHHS KOHCTPYKTOPCHKOI JJOKYMEHTAII1.

Po3paxynkoBo-rpagiyHa Ta KOHTPOJIbHA POOOTH BUKOHYIOTHCS 32 1HIUBIIyaIbHUM
BapiaHTOM (U1t IeHHOT (POPMU HaBUAHHSI) Ta 32 HABUAJILHUM IIUPPOM (17151 3209HO1T (hopMuU
HaB4YaHH:), 0hOPMITIOIOTECA Y BianmoBigHocTi 10 Bumor JICTY 3008. I1ix yac omiHOBaHHS
BPaXOBYIOThCSl TPABWIBHICTh PO3PAaxyHKIB, JIOTIYHICTh BHKIJIQJICHHS Martepialy Ta
OOTPYHTOBAHICTh 3pO0JIEHUX BUCHOBKIB.

METOAU HABYAHHA

Y mpoueci BUBYEHHS OCBITHBOI KOMIOHEHTH «TeopeTHduHa MeXaHiKa»
3aCTOCOBYIOTHCSI Cy4acHI METOJM HaBUaHHS, CIPSAMOBaHI Ha (OPMYBAHHS TEOPETUUHHUX
3HaHb, MPAKTUYHUX HABUYOK IIOAO PIIICHHS OKPEMHUX 3aJad 31 CTaTUKH, KIHEMAaTHUKU Ta
JIMHAMIKH, a TAKOXK Ha PO3BUTOK 1HKEHEPHOT'O MUCIICHHSA 3/100yBadiB BUIIIOi OCBITH.
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1. JlekuiiiHi 3aHATTA 3 Bi3yaJi3ali€o Ta npodJeMHUM MiIX0A0M.

Jlekmii crpsimoBaHi Ha ¢opMyBaHHS 0a30BHUX TMOHATH TEOPETUYHOI MEXaHIKH,
HEOOXITHUX I TpodeciitHOl AisIbHOCTI (haxiBIIB y Tany3i 3a1I3HUYHOTO TPAHCIIOPTY.

¢ BHUKOPHUCTAHHS MYJbTUMEIINHUX MpE3eHTAI1};

e JIEMOHCTpAIIisl IPUKJIAJIIB 3aCTOCYBAHHS PO3IVISTHYTHUX METOIIB Ta M1XO0/I1B;

e AKIIEHT Ha PO3yMiHHI (I3MYHOI CyTI KIHEMAaTHUYHMX, CHUJIOBUX 1 JUHAMIYHUX
MPOLIECIB Y KOHCTPYKIIISIX Ta pyXOMUX 00’ €KTax.

2. IIpakTHYHI 32aHATTH 3 PO3B’SA3aHHS IHXKEHEPHHX 3a1a4.

MeTo10 NMpakTUYHUX 3aHATH € (OPMyBaHHS HABHUUOK 3aCTOCYBAHHS TEOPETUUHHX
MOJIO’KEHb TEOPETUYHOI MEXaHIKH 33 paXyHOK BUKOHAHHS PO3PaXyHKOBHUX 1 pO3PaXyHKOBO-
rpadiuyHuX 3aBAaHb.

3. IIpoeKTHO-0piEHTOBAHE HABYAHHSI.

[IpoekTHO-OpiEHTOBAaHE HAaBYaHHS CHOPSIMOBaHE Ha (OPMYBAHHS CHCTEMHOTO
MIIXOAY JI0 aHAII3y ¥ MPOEKTYBaHHS.

e BUKOHAHHS 1HJIUBIAYaJIbBHUX PO3PaxXyHKOBO-rpadiuHUX 1 KOHTPOJIBLHUX POOIT;

o KOMIIJIEKCHE JOCIIIPKEHHSI TIPOLIECIB Y KOHCTPYKIISAX Ta PyXOMHUX 00’ €KTaX;

o OOIpYHTYBaHHS NPUUHATHX I1HXKEHEPHUX PIlIEHb 3 YypaxyBaHHSM BHUMOT
HAJIAHOCTI, 0€3MeKH eKCIUTyaTallii Ta eHeproe(eKTUBHOCTI.

4. KomanaHa po0oTa Ta iHTepaAKTHBHI MeTOH HABYAHHS.

3acToCcyBaHHS I1HTEPAKTUBHHUX METOJIB CIpPHUS€ PO3BUTKY HABUYOK MpodeciiHol
KOMYHIKaIlli Ta KOMaHIHO1 pOOOTH.

o poboTa B Majux rpymax MiJl 4ac po3B’A3aHHS NPAKTHUYHUX 1 pPO3paxyHKOBUX
3ajady;

o OOroBOpPEHHS aNbTEPHATUBHUX 1HKEHEPHUX PIIICHD 1 aHAI3 TUIIOBUX MTOMUJIOK;

e  PO3IJIAI MPUKIIAIIB PeaJTbHUX 1IHKEHEPHUX 3a/1a4.

5. Bukopucranns nugpoBUX OCBITHIX IJIAT(OPM Ta NPOrPaMHHX 32C00iB.

JInsi miITpUMKM HABYaJIbHOTO TMPOIECY BUKOPUCTOBYIOTHCA CydacHi LU(POBI
IHCTPYMEHTH Ta MPOTrpamMHi 3aCOOH.

o BuKopucTaHHs maaTdopmu Moodle qis goCcTymy 10 HaBUAJBHMX MaTepiaiis,
METOJIMYHUX BKa31BOK 1 KOHTPOJIIO pe3yJIbTaTiB HABUYAHHS,

e 3aCTOCYBaHHSI 1HXEHEPHHMX MPOTPAMHHUX 3aCO0IB 1 CHUCTEM aBTOMATH30BaHOTO
POCKTYBAaHHS JJIsl BAKOHAHHS PO3PaxyHKIB 1 TpadiyHuX M0oOYI0B;

o BUKODHCTAaHHS €JEKTPOHHUX JOBIAKOBUX 1 HOPMATUBHUX PECypCIB IS
norauOIeHHS 3HaHb 3 TEOPETUYHOT MEXAHIKH.

6. CamocriiiHa po0oTa, pediekcia Ta 3BOPOTHHUI 3B’ A30K.

Camocriiina po6oTa 3700yBaviB BUIIOi OCBITH € BAKIIUBOIO CKJIJ0BOIO HABYAJIHLHOTO
poLECy.

e OTPAIIOBAHHS TEOPETUYHOIO MaTepiay Ta MiATOTOBKA O MPAKTUYHUX 3aHSTh;

¢ CaMOKOHTPOJIb PIBHS 3aCBOEHHS HaBYAIBHOI'O MaTepiaiy;

o OTPUMaHHS I1HAMBIAYaJbHOIO 3BOPOTHOIO 3B’SI3Ky BIJI BHKIJaJaya, aHali3
JTOMYIICHUX MOMIJIOK 1 BU3HAYEHHS IIISAX1B YOCKOHAJICHHS 1H)KEHEPHUX PIIICHb.
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®OPMMU KOHTPOJIIO

Ilomoynuii KoHmpob: OIIHIOBAHHS AKTUBHOCTI Ha JIEKIIWHUX, MPAKTUYHUX Ta
7a00paTOPHUX 3aHATTIX, ITOTOYHE MOAYJIbHE TECTyBaHHS, IIEPEBIpKA 3aCBOEHHS
TEOPETHYHOTO MaTepiany Ha 3aHATTSIX.

MoOoynbHuli KOHMpPOJib: TECTYBAHHS.

1liocymkosuii konmpoas (3anix/icnum): icnut (1-it cemectp), icnut (2-i1 cemecTp).

KPUTEPIH OLIIHIOBAHHSI

OriHIOBaHHSI Ppe3yJbTaTiB HaBYaHHS 31ACHIOETHCS BIAMOBITHO [0 IOJOXEHb
YHIBEPCHUTETY PO OpraHi3alliio OCBITHHOTO MPOIECY Ta KPUTEPIiB OI[IHIOBAHHS HABYAJIbHUX
JOCsITHEHb 3700yBauiB OCBITU. [loBHUI Tmepenik KpuTepliB (OpPMYEThCS BHKIIAgaueM
1HIMBIAYaJIbHO 3 ypaXyBaHHSIM 3MICTY OCBITHbOI KOMIIOHEHTH, BHIB JIsUIBHOCTI Ta
OY1KYBaHUX pe3yNbTaTiB HaBYAHHS https://kart.edu.ua/wp-
content/uploads/2020/05/pologennya-pro-kontrol-ta-ocinuvannya-2015.pdf.

MakcumanbHa OIliHKa 32 OCBITHIO KOMIIOHEHTY cTaHOBUTH 100 GariB.

Buan HaBuanbHOI MISITBHOCTI: JIEKINi, MPAaKTHYHI 3aHITTS, CaMOCTiHAa po0OoTa,
po3paxyHKoBo-TpadiuHa podoTa (eHHa hopma) / KOHTpoJibHA poboTa (3aouHa hopma).

Posznonin 6anis:

e [lorounuii koutpos (I1K) — 60 6anis

e Monayneauii koHTpoas (MK) — 40 Ganis

IHoTouHnii KOHTPOJIBL — 60 OaJiB

1. Ilomounuti Konmpoasb Ha nekyitHux sauammsax — 0o 10 banis.

O1iHIOEThCS BIABIAYBaHHS JIEKIIMHUX 3aHATh, aKTUBHICTH MiJ 4Yac OOTOBOPEHHS
TEOPETHUYHUX NMUTaHb, Y4aCTh y MOTOYHOMY OINHUTYBaHHI, BAKOHAHHS KOPOTKUX TECTOBUX
a00 aHATITUYHUX 3aBJIaHb, CIIPSIMOBAHUX Ha MEPEBIPKY 3aCBOECHHS TEOPETUUHUX MOJI0KEHb
TEOPETUYHOT MEXAHIKHU.

o 9-10 6anis — perynspHe BIABITyBaHHS JICKI[IH, aKTUBHA Y4acTh B 0OTOBOPEHHSX,
IpaBUJIbHI Ta apTyMEHTOBaH1 BIIMOBII;

o 7—8 bOanie — NOCTaTHIN pIBEHb 3aCBOEHHS MaTepiandy, OKpeMi HETOYHOCTI Yy
BIJITOBIIX;

o 4—6 banie — HEpETYIsIpHA y4acTh, (hparMEeHTapHI 3HAHHS;

e (-3 6anu — NpOMyCKH JIEKI[IH a00 BIJICYTHICTh AKTUBHOCTI.

2. [lomoyHui KOHMPOIL HA NPAKMUYHUX 3AHAMMAX — 00 25 6anis.

O1iHIOEThCS BIABIAYBAHHS 3aHSATh, aKTUBHICTH MiJ Yac PO3B’SI3aHHS 1HKEHEPHUX
3a]1a4, CAMOCTINHICTb 1 MPaBUJIbHICTh BUKOHAHHS PO3PAXyHKIB 31 CTATUKH, KIHEMAaTHKHU Ta
ITUHAMIKH.

o 22-25 Oanie — peryispHE BiABIAYBaHHS, BHUCOKAa aKTUBHICTh, MPAaBUJIBHI Ta
OOIpyHTOBaHI PO3PAXYHKH;

e 17-21 6an — nOoCTAaTHS aKTHBHICTh, HasIBHI HE3HAYHI ITOMHUJIKH;

o 10—16 6anis — pparMeHTapH1 3HAHHS, HEPETYIISIPHA YUaCTh;

o (-9 6anié — MPOITYCKHU 3aHATh, BIICYTHICTh aKTUBHOCTI.

3. Camocmitina poboma — 0o 15 banis.
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OIiHIOETHCS OMPAIIOBAaHHS TEOPETUYHOTO MaTepiaiy, MiArOTOBKAa M0 MPAKTHUYHUX
3aHSTh, BUKOHAHHS 1HJIWBIAYyaJlbHUX 3aBJlaHb 1 po0OTa 3 HOPMATUBHOIO Ta JIOBIJIKOBOIO
JTepaTyporo.

e [3—15 6anie — 3aBIaHHs BUKOHAHI IIOBHICTIO Ta BYaCHO,

e [0-12 6anie — BUKOHAHO OLJIBIIICTh 3aB/IaHb, HE3HAYHI HEJOIIKH,

o 0-9 6anie — yacTkoBe 200 MOBEPXHEBE BUKOHAHHS;

o (-5 6anie — camocTiitHa po00Ta He BUKOHaHa a00 BUKOHaHa (POpPMaIIbHO.

4. Po3paxynkoso-epagiuna / koumpoasbHa poooma — 0o 10 banie.

O1iHIOEThCS TIOBHOTA BUKOHAHHS 3aBJaHHS, NMPABHIBHICTH PO3PAXYHKIB, SKICTbH
rpadiuyHuX MoOyAOB, JOTIYHICTh BUKIIAJCHHS Marepiany Ta BIANOBIIHICTH O(OpMIICHHS
BUMOTaM YHHHUX CTaHJAPTiB.

o 9-10 6anie — po6OTa BUKOHAHA TIOBHICTIO Ta 0€3 3ayBa)KEHb;

e 7-8 banie — HEe3HAYHI IOMUJIKH a00 HEJIOIIKH;

o 4—6 banieé — HAsIBHI CYTTEBI 3ayBa)KCHHS,

e (-3 6anu — poboTa HE BIANOBIIa€ BUMOTaM ab0 HE IMojaHa.

MoayiabHui KOHTPOJIb — 40 6aJtiB

[IpoBoauTHCA TIICNIA 3aBEpIICHHS BHUBYCHHS HABUAJbHUX MOAYJIIB y dopmi
TECTYBaHHSL.

o 36-40 6anis — MOBHE 1 CUCTEMHE 3aCBOECHHS MaTepiay.

o 28-35 6anie — nocTaTHii piBEHb 3HAHb.

o 20-27 6anie — 6a30BUl PIBEHH 3HAHb.

o 0-19 b6anie — HEMOCTATHIN PIBEHb 3aCBOEHHS MaTepiay.

IlincymkoBHMii KOHTPOJIb:

e icout (1-ii cemectp),

e icnuT (2-i1 cemectp).

Skmo cepenHiit 6an 3a ABOMa MoAyJIsMH ckiiagae 60 OajmiB 1 BHUINE TO ICIIHUT
3apaxoByeThcsl aBToMaTUyHO (200 3a mkanoro ECTS Gamu MoxyTh OyTH MiJBUILECHI Ha
icriuTi). Ko cepemHiit 6an 3a JBOMa MOIYNISAMH CKIiiajgae MeHimie Hix 60 To 3m00yBau
BUIIOI OCBITH CKJaaae icnut. Icmut mpoBoauthest B ZOOM abo y dopmi TecTyBaHHS B
cuctemi MOODLE i cipsiMoBaHu#i Ha IepeBIpKY piBHSA 3aCBOEHHS HABUYAJILHOTO MaTepiaty.

Axmo cepemniit 6am 3a nBoMa MonyisiMU ckiagae 60 OanmiB 1 BUINE TO 3ajiK
3apaxOBY€ETHCS aBTOMATUYHO. SIKIIO cepemHiii 6ast 3a 1BOMa MOYJISIMU CKJIa/1a€ MEHIIIE HiXk
60 TO 3m00yBau BHUIIOi OCBITH CKJIAJA€ 3aTiK. 3alliK MPOBOAUTHCS Y (POpMI TECTyBaHHS
Ta/ab0 YCHOTO ONMUTYBAHHS 1 CIPSIMOBAHHMM Ha MIEPEBIPKY PIBHS 3aCBOEHHS HABYAIHHOTO
Marepiany.

MizcymkoBa omiHKa 3 OCBITHBOI KOMIIOHEHTHM  BH3HAYa€ThCHA:  SK
cepenHboapuMeTHYHA 3a JBOMA MOIYJILHUMH KOHTPOJISAMH abo 3a pe3yJbTaTaMu
CKJIaJlaHHs icnuty/3aniky (y pas3i HemoOopy 60 Oami). Jlo mepenmiyeHUX CKIIaIOBUX
MOAYJBHOI OLIIHKA MOXYTh HapaxoByBaTHCSl JOJATKOBI Oanu 3a ydacTh 3700yBaya y
HayKOBIi1 poOOTI, MArOTOBII MyOIiKaliid, poOIT Ha KOHKYPCH, y4acTbh B OJliMIIiagax, TOIIO.

[Ipn 3amoBHEHHI 3aJIKOBO-€K3aMEHAIIMHOI BIJIOMOCTI Ta 3aJiIKOBOI KHIKKH
(1HAMBIYaTbHOTO HABYAJIBHOTO IUIaHY) 3700yBaya BUIIOI OCBITH, OIlIHKA, BUCTABJIEHA 32
100-6anpHOIO MIKaJIO0, TOBUHHA OyTH NIepeBeieHa /10 Aep>KaBHOI mKau (5, 4, 3) Ta mkaium
ECTS (A,B,C,D, E)
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Bu3znayenus Ha3BH 3a 32100
ECTS
AEPKABHOI0 HIKAJIOI0 Busnauenns Ha3BH 3a mKkaJgow ECTS 0aJILHOIO omiHKa
(oninka) INKAJIOI0
BinMiHHO — BiIMiHHE BUKOHAHHS JIUIIIE 3
BI/IMIHHO -5 A 1AM 90-100 A
HE3HAYHOIO KUIBKICTIO [TOMMJIOK
Jy:xe 100pe — BHIIlE CEPEIHHOTO PIBHS 3 82-89 B
KUIbKOMAa [TOMMJIKaMHU
JTOBPE - 4
Jlo6pe — B 3araapHOMY MpaBUibHA poOOTA 3 7581 C
MEBHOIO KIJIBKICTIO TPYOHX IMTOMHUJIOK
3a10BiJILHO - HENIOTAHO, ajie 31 3HAYHOIO
KiJ‘I}::aKiCTIO HEJTOJTIKIB 69-74 D
3AJIOBIVIBHO - 3
JIoCTaTHBO — BUKOHAHHS 32/I0BOJILHSIE 60-68 E
MiHIMQJIbHI KPpUTEPIT
He3anoBiibHO — MOTPiOHO MOTIpaIIOBaTH
nepes TUM SIK OTPUMATH 3aJiK abo eK3aMeH 35-59 FX
0€e3 MOBTOPHOI'O BUBYEHHS MOIVIII

HE3AJIOBLIBHO -2 |- op 1H MOZLy 1)
He3anoBinibHO - HEoOXiHA cepiio3Ha
nojasbiia podoTa (MMOBTOPHE BUBYCHHS <35 F
MOYJIs1)

AKAJJEMIYHA JOBPOYECHICTbD TA IMOJIITUKA KYPCY

Bu3znavenns miariaty ta oro HaciaiakiB. [nariatom BBa)KaeTbCsi ONPUITIOTHEHHS
a0o0 MogaHHs pe3yabTaTIB UyKO1 IHTEJEKTYalIbHOI JISTbHOCTI (TEKCTIB, pO3PaxyHKIB, CXEM,
KpECJIeHb, MPOTPaMHOIO KONy, rpadiyHMX MarepiadiB) SK BJIACHUX 0€3 HaJeKHOTO
NoCUJIaHHS Ha Jpkepeno. Jlo miariaTy Tako)K HaJeXKHUTh camoruiariat, ¢adpukaiis abo
danpcudikaliss pe3yibTaTiB, CHUCYBaHHS Ta HECAHKIIOHOBAHA JOMOMOTa Mia dYac
KOHTPOJIBHUX 3aXO/IIB.

IIpaBuiaa uutyBanus. [1i1 vac BUKOpUCTaHHS HAYKOBUX MyOJTIKAIIid, HOPMATUBHUX
JIOKYMEHTIB, HAaBYAJIbHUX MaTepiajiB, TEXHIYHOI JOKYMEHTAIlIl Ta eEKTPOHHUX PECypCIB
HEO0OX1THO 00OB’A3KOBO 3a3HayaTu Jokepeno iHdopmauii. LlutyBanHs Mae BiANOBIAATH
akagemiynuM ctangaptam (JJCTY, APA abo iHmil, BU3HAYEHI 3aKjiaJoM OcBITH). [Ipsmi
UTATH OEPYThCs B JIANKH, a 3all03MYCHI 17Iei MOJal0ThCs y nepedpazoBaHOMY BUTIISL 3
MOCHJIAHHSM Ha MEPIIOHKEPEO.

Etuka BuxopucranHs Al-iHcTpymMeHTiB. BHKOpHUCTaHHS HITYYHOrO IHTENEKTY
(Al-1HCTpyMEHTIB) A03BOJISIETHCS SIK JOMOMDKHMM 3acid I mounyky iHdopmarii, iaei,
NpUKIAAiB abo TepeBIpKHM MPaBUIBHOCTI PO3pPaxyHKIiB. 3a0O0pOHSIETHCS TOJIAHHS
aBTOMATUYHO 3T€HEPOBAHUX TEKCTIB, PO3PAXYHKIB 200 MPOEKTHUX PIIIEHB SIK BIACHUX 0€3
iX KPUTUYHOTO aHali3y Ta JOOMpaIloBaHHSA. 3100yBau Hece MEPCOHAIBHY
BIJIMOBIAQIBHICTD 32 JOCTOBIPHICTD 1 KOPEKTHICTH YCIX MTOJAHUX MaTepiaiB.

IIpouenypa ockap:keHHs1 OIHOK. Y pa31 HE3TOAM 3 OTPUMAHOIO OLIIHKOIO 3100yBay
Ma€ MPaBO OCKAP>KUTH OLIHKY MPOTITOM JBOX pOOOYMX JIHIB MICH i OTOJIOMIEHHS IIJIIXOM
[OJIaHHS TMCbMOBOI 3asBH JI0 BUKJIa/lada 3 OOTPYHTYBaHHSIM.

IIpaBwia mnoBediHKH Ha 3aHATTAX. Big 3700yBaya OYIKYETHCS JTOTPUMAaHHS
aKaJIEMIYHO1 €THKH, B3a€EMOIIOBArM Ta JAUCLMIUIIHU I Yac JIEKIIi 1 MPaKTUYHUX 3aHATh.
3a00pOHSETHCS MOPYIICHHS HABYAJIBHOTO MPOIIECY, BUKOPUCTAHHS MOOUTBHUX MPUCTPOIB
HE 3a MPU3HAYEHHSM, a TaKOX OyIb-sKi MPOSIBU AMCKPHUMIHAII{, arpecii 4d HEMmoBaru.
AKTHBHA y4acTh y 3aHITTSIX, CBOEYACHE BUKOHAHHS 3aBJIaHb Ta KOPEKTHA KOMYHIKAIIIS €
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000B’SI3KOBUMHU CKJIQJIOBUMH YCHIIIHOTO HAaBYaHHSA. Y TEPiOJ BOEHHOTO CTaHy: HeranHe
NepEePUBAHHS 3aHATTS Ta MepeXij A0 YKPUTTS Mij 4ac MOBITPSHOT TPUBOTH.

VY pasi npoBelneHb 3aHATh B OH-JIAMH (opmati, 3700yBad Mae€ Mija €THATUCH JI0
HaBYaJdbHOI TIaThopMHM A¢ Oylae NPOBOAUTHUCH 3aHATTA. 3aXOJWTH Ha HaBUYaJbHY
miatgopMy (Zoom) BUKIIOYHO IMMiJ CBOIM pealibHUM TpizBumieM. Ilinx yac 3aHsITh 3
BUKOPUCTAaHHSAM OHJAlH TuiatgopMu Zoom Kamepa Mae OyTH YBIMKHEHOK MPOTSATOM
BCHOT'O 3aHATTS, MIKpO(OH BKIIFOUAETHCS 3a TOTPEOU Tij] 4ac BIATNOBIACH/3anmuTanb. Y pasi
BIJICYTHOCTI MOJKJIMBOCTI BKJIFOYATH KaMepy, CTYACHT Ma€ TMOBIJOMHUTH BUKJIAjada Ta
OTpUMATU JI03BUI OyTH TPHCYTHIM 3 BHMKHEHOI Kamepor. B pasi Hemia’eHaHHs Ta
BIJICYTHOCTI peakiiii 37100yBaya Ha 3BEpHEHHS BHKJIaJada A0 HBOTO OCOOHMCTO, 3100yBau
BBQ)KAETHCS BIJACYTHIM Ha 3aHSTTI.

IHTEI'PAIIII 3JIOBYBAYIB BUIIIOI OCBITH
I3 OBMEXXEHUMHU MOXJIUBOCTSIMHA

Bimomo, mo 3m00yTTsI BHINOI OCBITH TPYHTOBHO TPEHYE W CYTTEBO DPO3BHBAE
PO3yMOBI 3/11I0HOCTI JTIFOJIUHU, HABYA€E CAMOCTIMHOCTI Ta IJIAHYBAHHIO, PO3IIUPIOE CBITOTJIS
i1 103BOJISIE MIBHYBATH TOSIBY HOBUX MOXKIJIMBOCTEH €()EKTHBHIIIE 3B 1HIINX, CTBOPIOE
0a3uc 3HaHb 3a BIAMOBIJHOI CIEHIAIBHICTIO, IO 3T0J0M YMOKIIHUBIIOE 3aJTyYEHHS 0
PO3B’sI3aHHS CKJIAIHMX 1 crienr(iyHUX 3aBAaHb y 3aTpeOyBaHUX 1 LIKaBUX Mpodecisx i3
MO>KJIUBICTIO TIPOCYBAHHS 3a Kap’ €PHUMHU CXOJIaMHU.

Jlist inTerpaiiii 3100yBadiB BUIOT OCBITH 13 00MEKECHUMHU MOKJIHBOCTSIMHU B OCBITHIH
mporiec YkpIY3T crBopeHa cucTeMa MUCTAHIIIMHOTO HABYAaHHS HAa OCHOBI Cy4YacHUX
neAaroriyHuX, iHGopMaIiiiHiX, TeIeKOMYHIKaIliHUX TexHoorii. JJoctyn no matepiamiB
nuctaHiiinoro HaBuanus (Moodle) 3a mocunannsm https://do.kart.edu.ua/.

IHUTAHHA 10 IIIACYMKOBOI'O KOHTPOJIIO

Ilepenik numany 00 3aniky 3 « Teopemuunoi mexanikuy
Ske TiJ10 HA3UBAIOTH A0COIIOTHO TBEPAUM?
Ski ¢hakTOpU BU3HAYAIOTH MOHATTS CUJIH, 1110 J1€ HA TBEPJIE T1J0?
B sikomy BUMaaKy TBep/ie T1I0 Ha3uBaroTh HeBUILHUM? [1{0 Take onopu (3B’ s13ku)?
B womy ckiamaeTbes mpaBUiio CHIIOBOTO OaraToKyTHUKA?
B gomy ckimamaerbes aHamITHYHUHN cOCiO CKIIaganHs 301KHUX CHIT?
SIkuit BUTIIAT MalOTh PIBHAHHSA PIBHOBaru CUCTEMH 30DKHUX CHJI B aHATITHUYHIN
dbopmi?
7. B 4omy cknagaeThcsa TeOpeMa Mpo TpU CHIIA?
8. Illo Ha3uBarOThH NapoOrO CUI?
9. Illo Take MOMEHT CHJIM BITHOCHO TOYKH (11eHTpa)? SIK 00MpaeThCsi 3HAK MOMEHTY ?
10.51x Bu3HaYa€ThCsl BEIMUMHA Ta 3HAK MOMEHTY Nlapu?
11.YomMy nOpiBHIOE CyMa MOMEHTIB CHJI, SIKI CKJIQJIal0Th APy, BITHOCHO OY/Ib-SIKOTO
IEHTpa B IUIONIUHI i JTii?
12.B sskomMy BUIAJIKy /1Bl Hapy CHUJI, 1110 JIeXKaTh B OJHIN IIJIOIIMHI, €KBIBAJICHTHI?
13.11lo Take roJOBHUN BEKTOpP CHUCTEMH CUJ? 3ajeXUTh BIH BlJ OOpaHHS LIEHTPY
3BEJICHHS?
14.11lo Take TOJOBHHM MOMEHT IIJIOCKOi CHCTEMH CHJI BIZHOCHO JIaHOTO IIeHTpa?

I i
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3anexxuTh BiH BiJ] 0OOpaHHS IIEHTpa 3BeACHHS?

15.B sskomy BUINAaAKy IJIOCKA CUCTEMA CHUJI 3BOJMTHLCS 10 mapu? B skomy BUMagky
MJIOCKA CUCTEMA CUJI 3BOJIUTHCS JIO PIBHOAIMHOT?

16.41x 3anucaTu piBHSHHSA PIBHOBAaru IJIOckoi cuctemu cuii? CKUTbKH (POpM LUX
PIBHSIHB iCHY€E?

17.B yomy ckiagaeThcs CyTHICTh cliocoOy BupizaHHs By31iB? CriocoOy Pittepa?

18.11lo Ha3MBaETHCSI BEKTOPOM-MOMEHTOM CHJIM BITHOCHO IieHTpa? Sk cipsiMoBaHU
e BeKTop?

19.111o Ha3MBa€THCSI MOMEHTOM CHJIM BIJTHOCHO JIJaHOI OCi?

20.B sxux BUMaJKax MOMEHT CHJIA BITHOCHO OC1 JIOPIBHIOE HYIIIO?

21.5Ika 3a7aeXKHICTh ICHY€E Mi’K BEKTOPOM-MOMEHTOM CHJIM BIJHOCHO JAaHOI'O IIEHTpa
Ta MOMEHTOM TOM K€ CHJIM BITHOCHO OCI, SIKa TPOXOIUTh Yepe3 1eH neHTp?

22.Yomy nopiBHIOIOTH MPOEKIIIT TOJOBHOTO BEKTOPa JAaHOI CUCTEMH CHJI Ha KOXKHY 3
KOOPAMHATHUX OCEN?

23.Yomy MAOpIBHIOIOTH HPOEKI[li T'OJOBHOIO MOMEHTY JaHOI CHCTEMH BIJIHOCHO
IIOYaTKy KOOPAUHAT Ha KOXKHY 3 KOOPJANHATHUX OCEU?

24.B yoMy CKJIaJat0ThCs YMOBU PIBHOBArd NpOCTOPOBOT CUCTEMU CHUIT?

25.111o Ha3MBaKOTh LIEHTPOM Baru JJAHOTO Tijia?

26.1TpeagmeT KiIHEMaTHUKHU.

27 IlpocTip 1 yac y kiacuuHii mexaHiki. CucreMa BiIJIIKY.

28.0OCHOBHI KIHEMAaTU4YH1 XapaKTEPUCTUKH.

29.CrniocoOu 3aBAaHHS pyXy TOUKH.

30.TpaekrTopist pyXy TOUKH.

31.Bekropuuii crioci0 3aBAaHHs pyXy TOUKH.

32.KoopauHaTHu# criocio 3aBaaHHs PyXy TOYKHU.

33.Harypayibnuii ciociO 3aBaaHHs pyXy TOUKH.

34.Bu3HaueHHs NIBUAKOCTI MTPU BEKTOPHOMY CTIIOCO01 3aBAaHHA PYXY.

35.Bu3HadeHHs NIBUAKOCTI IPH KOOPAUHATHOMY CITOCOO1 3aBJIaHHS PyXY.

36.Bu3HadeHHs MIBUAKOCTI IPH HATypaIbHOMY Yy CIIOCO01 3aBAAHHS PYXY.

37.Bu3HadeHHs TPUCKOPEHHS MPU BEKTOPHOMY CITOCO01 3aBaHHS PyXYy.

38.BusHaueHHs TPUCKOPEHHS MPU KOOPAUHATHOMY CIIOCO01 3aBJaHHS PyXY.

39.Bu3HaueHHs TPUCKOPEHHS MPU HATYPaIbHOMY y CIIOCO01 3aBIaHHS PYXY.

40.Knacudikariis pyxiB TOUKH.

41.ITocTtynansHuM pyX TBEPAOIO Tija.

42.06epTanpHuil pyX TBEPJIOTO TiJa.

43.KyToBa MBHUJKICTh Ta KyTOBE IPUCKOPEHHSI Tija.

44 11IBUaKICTh Ta MPUCKOPEHHSI TOYKH TBEPAOIO TUIA, sIKE 00EPTAETHCS HABKOJIO
HEPYXOMOi OCl.

45.1lepenaTouHi MEXaHI3MHU.

Iepenix numans 0o icnumy 3 « Teopemuunoi mexanikuy
[InockomnapanenbHuii pyx TBepaoro tina. [Ipuxknagu
PiBHSIHHS MJIOCKOMapaneabHOro pyxXy Tijia.
BuzHaueHHs MIBUIKOCTI TOYKH Tijla MPU IUIOCKOMapalieIbHOMY PYCi.
Teopema mpo MpoeKIlii MBUAKOCTEN ABOX TOYOK DIrypH.
BuznauenHs mpuCKOpeHb MpH MII0CKOMApaIeTbHOMY PYCl

Nh WD =
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MuUTTEBUI HEHTP MIBUIKOCTI.

Bu3zHnaueHHs! TPUCKOPEHHS TOYKHU MPH MIOCKOMY pyci Tiia.

[TOHATTSA PO MUTTEBUI LEHTP NPUCKOPEHb.

9. AOcontoTHUH, BITHOCHUM Ta MEPEHOCHUHN PyXU TOUKHU.

10.Teopema Kopiomica.

11.OcHOBHI NOHATTS Ta BU3HAUECHHS JUHAMIKH.

12.0OcHOBHI 3aKkOHU AUHAMIKH (3akoHU [ amines-HproToHa).

13. qudepentiiine piBHSIHHS pyXy BUIBHOI.

14.]IBi 3aa4i TUHAMIKH JIJI1 MaTePlaIbHOT TOUKH.

15.11pukinanu iHTerpyBanHs nu(epeHifHIX PIBHAHDb PyXY TOUKH.

16.Bunu KoJvBaHb.

17.BinbpH1 KOMMBaHHS MaTepiabHOI TOUKH.

18. Ammtitya, moyaTkoBa (aza, 4acTtoTa 1 mepioj] KOJIMBaHb.

19.3aryxaroun KOJMBAaHHS MaTepPI1aIbHOT TOUKH.

20.BuMmy1nieHi KoJIMBaHHS MaTepiaibHOI TOUKH.

21.Mexaniuna cuctema. Knacudikariisi cui, Ait04Mx Ha MEXaHIUYHY CUCTEMY.

22.BnacTUBOCTI BHYTPILIHIX CHIL

23.Maca cucremu. LlenTp mac.

24 MomMeHT 1Hepuii TBepAoro Tuia, paaiyc iHepiii. Teopema ['roitrenca. [Ipukinanu
BU3HAYEHHSI MOMEHTIB 1HEPIIi.

25.Teopema npo pyx LEHTPY Mac.

26.KinpKkicTh pyXy MaTepiaibHOI TOUYKH Ta MEXaHIYHOT CUCTEMHU.

27.EneMeHTapHU# IMITyJIbC CHIIM. IMITyJIbC CHITH 32 KIHIIEBUI MPOMIXKOK Yacy 1 Horo
MIPOEKIIiT Ha OC1 KOOP/IUHAT.

28.Teopema mpo 3MiHY KIUTBKOCTI PyXy Yy JU(DEpeHIIHHOMY Ta IHTETpaJbHOMY
BUTJISA/I.

29.3akoH 30epeKeHHS KUIBKOCTI PyXy MEXaHIYHOI CHCTEMHU.

30.MoMEHT KUTBKOCTI pyXy MaTepialIbHOI TOYKHU BITHOCHO IIEHTpa Ta BIAHOCHO OCI.

31.Teopema mpo 3MiHYy MOMEHTY KIJIBKOCTI pyXy MaTepiaabHOI TOUKH.

32.Teopema mpo 3MiHy KIHETHYHOTO MOMEHTY MEXaHIYHOT CUCTEMI.

33.3akoH 30epeXeHHsI KIHETUYHOTO MOMEHTY MEXaHIYHOI CHUCTEMHU.

34. ludepeniiiine piBHIHHSI 00€pTaIbHOIO PYXY.

35.KineTn4Ha eHepris MaTepiaabHOT TOUKH.

36.EnemenTtapHa poboTa CuiIM, aHaJITAYHUI BUpa3 €JeMEHTapHOI POOOTH.

37.PoboTa cuiii Ha KIHIIEBOMY MEPEMIIIICHHI.

38.PoboTa cunu Baru, CHIIM MPY>KHOCTI, CUJIA TE€PTSL.

39.Teopema npo 3MiHy KIHETUYHOI €HEPTii MaTepiaabHOI TOUKH.

40.KineTnyHa eHepris MEXaHIYHOI CUCTEMHU.

41.Bu3HaueHHs KIHETUYHOI €HEeprii TBEpJOTro Tija NpH MOCTyHaJIbHOMY,
o0epTaIbHOMY Ta INIOCKOMY pyXax.

42.TeopeMa npo 3MiHY KIHETHYHOT €Heprii MeXaHI4YHOi CUCTEMH.

43 Tlpuanun  ['epmana-Eiinepa-/lanamGepa st matepianbHOT TOYKM Ta IS
MEXaHIYHOI CUCTEMH.

44 TlpuBeneHHs CHJI 1HEPII TOYOK TBEPJOTO TiNA O NIEAKOTO IICHTPA: TOJIOBHUU
BEKTOp 1 TOJIOBHUI MOMEHT CHJI 1HEPIIIi.

45.1lpuHUUN MOKIIMBUX MEPEMIIICHb.

© =N
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46.I1oHATTSI MOXKIIUBOT (200 BipTyaabHOi) pOOOTH.
47.3aranbHe piBHAHHA AuHaMikU (puHiun JamamOepa-Jlarpanxka).

PEKOMEH/IOBAHI /IKEPEJIA

OcHoBHa JiTeparypa:

1 Mopos B. 1., bpatuenko O. B., I'pomos B. 1., Jlorsinenko O. A. TexHiuna MexaHika
(ck1a10B1 3araJIbHOIHKEHEPHOI KOMIIETEHTHOCTI) : HaB4. moci0. Xapkis : Ykp/Y3T, 2023.
136 c.

2 Ilmauyk B. II., I'apby3 A. O. TeopernuHa MexaHika : HaBY.-METOJ. MOCiO0. 1
3aBAaHHS JJIs1 KOHTPOJIbHUX 1 caMocTiitHuX poOiT. XapkiB : XHYMI im. O. M. beketona,
2022. 134 c.

3 Ilranswko I1. K., IlleBuenko B. I'., Omensucuko O. C., [I3100a JI. @, [1acika B. P.,
[TonsikoB O. M. Teopetnuna Mexanika : HaBd. 1oci0. 3anopixks : CTATYC, 2021. 464 c.

4 AxkcwonoBa H. A., OpoOincekuii O. B. TeopernuHa MexaHiKa : KOHCIIEKT JEKIIH.
XapkiB : YxkpAY3T, 2015. 152 c.

5. Tapr C. M. Kypc TeopeTuuHOi MEXaHIKH : HaBY. MOCI0. JJIsI BUIII. TEXH. HABY. 3aKJL.
KwuiB : Buma mxona, 2002. 416 c.

6. Mepkin 1. P. TeopeTnyna MexaHika : MiIpy4YHUK JIJIS CTYJ. BUIL. HaBY. 3aKJ. KuiB
: HaykoBa nymka, 1997. 320 c.

7. Tewnop k. Knacnuna mexanika : miapyunuk. Kuis : Ocuosu, 2010. 480 c.
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2012. 576 c.
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10. Goldstein H., Poole C., Safko J. Classical Mechanics. 3rd ed. Boston : Addison-
Wesley, 2002. 638 p.

JlonaTkoBa JiiTteparypa:

1 Mopo3s B. 1., Timenko B. C. MeTtoanuHi BKa3iBK{ 10 BUKOHAHHS PO3PaXyHKOBO-
rpadiuaux poOiT 3 guctumiinu «Teopetnuna mexanika» (po3ain «Cratuka») @ Aus
3100yBadiB BUIOI OCBITH meprioro (0akamaBp.) piBHA BCIX CHEIIaJbHOCTEH MEXaHIKO-
€HEPreTUYHOT0 Ta OyIBENBbHOTO (paKyJIbTeTiB JeHHOI POopMH 3A00YTTS OCBITH. XapKiB :
YxpAVY3T, 2025. 35 c.

2 AkcwoHoBa H. A. Meroauuni pexkomeHalii /10 BUKOHAHHS PO3PaxyHKOBO-
rpadiyHux poOIT 3 auciuiuIing «TeopeTrnuHa MexaHikay (po3ain «/{uHamikay). Xapkis :
YxpAVY3T, 2021. 26 c.

3 AxcwonoBa H. A., Opo6incekuii O. B., IBanuenko K. B. Metoanuni pekoMeHaamii
710 BUKOHAHHS PO3PaxXyHKOBO-TpadiuHUX PoOIT 3 AUCHUILIIHUA «TeopeTuuHa MeXaHiKay.
Poznin «/luHamikay. 3arajibHi NPUHIIMIIN MEXaHIKU. BUKOpPUCTaHHS 3arajlbHOTO PiBHSIHHS
JTUHAMIKH 10 AOCTIDKSHHS MeXaHi9Hoi cucteMu. XapkiB : YkpJIY3T, 2019. 46 c.

4 AxcwonoBa H. A., Opo0Oincekuii O. B. PiBHOBara T 3 ypaxyBaHHSM CUJI TEPTS :
METO/1. BKa3iBKU JI0 PO3B’SI3aHHS OKPEMHUX 3a7a4 3 JUCHUILUIIHU « TeopeTuuHa MeXaHikay.
Poznin «Cratuka». Xapkis : Ykp/[Y3T, 2014. 18 c.

5 Axcwonosa H. A., OpoOGincekuii O. B. [InockonapanensHuil pyx TBepaoro Tina :
METOJI. BKa31BKH JI0 PO3B’sI3aHHS OKPEMUX 3a/1a4 3 AUCIUILTIHN «TeopeTnyHa MEXaHiKay.
Poznin «Kinematukay. Xapkis : YrpAY3T, 2014. 25 c.
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6 AxcroHoBa H. A., Opo0bincekuit O. B., Actaxosa JI. B. MeTtoauuHi BKa3iBKH J10
BUKOHAHHS PO3PaxyHKOBO-TpadiuHUX poOIT 3 AucCHUIUIiHA «TeopeTnuHa MexaHikay :
pozaumn «Cratuka» Ta «Kinematukay. Xapkis : YkpAY3T, 2013. 82 c.

7 AxcpbonoBa H. A., OpoGincekuii O. B., [lynaii JI. M. MeToaudHi BKa3iBKH J10
BUKOHAHHS PO3PAaXyHKOBO-TpadiuHuX poOIT 3 aucuuiuiinu «TeopeTnyHa MmexaHika» :
posniu «Kinematukay ta «/{unamikay. Xapkis : YkpIV3T, 2013. 72 c.

InTepHer-1Kepena:

1. Mechanics Map: digital textbook of engineering statics and dynamics. URL:
https://mechanicsmap.ma.psu.edu/index.html.

2. Baker D. W., Haynes W. Engineering Statics: Open and Interactive: open textbook.
URL:
https://eng.libretexts.org/Bookshelves/Mechanical Engineering/Engineering_Statics
%3A_Open_and_Interactive %28Baker_and_ Haynes%?29.

3. Gea-Banacloche J. University Physics I — Classical Mechanics. URL:
https://phys.libretexts.org/Bookshelves/University Physics/University Physics I -
_Classical_Mechanics_%28Gea-Banacloche%29.

4. Engineering Statics: open textbook library. URL:
https://open.umn.edu/opentextbooks/textbooks/engineering-statics-open-and-
interactive.

5. Engineering Mechanics: Statics: open textbook. URL:
https://open.umn.edu/opentextbooks/textbooks/engineering-mechanics-statics.

6. Lindstrom S. Lectures on Engineering Mechanics: Statics and Dynamics. URL:
https://lectures-on.com/.

7. MIT OpenCourseWare. Classical Mechanics (Physics courses). URL:
https://ocw.mit.edu/courses/physics/.

8. Khan Academy. Forces and Newton’s Laws of Motion. URL:
https://www.khanacademy.org/science/physics/forces-newtons-laws.

9. HyperPhysics. Mechanics. URL: http://hyperphysics.phy-
astr.gsu.edu/hbase/mechanics.html.

10 Engineering ToolBox. Mechanics and Engineering Mechanics Resources. URL:
https://www.engineeringtoolbox.com.

MATEPIAJIBHO-TEXHIYHE TA IH®OPMAIIIMHE 3ABE3IIEYEHHS

Jlo MarepiaibHO-TEXHIYHOrO 3a0€3MeUYeHHs] OCBITHHOI KOMITIOHEHTH «TeopeTnuHol
MEXaHIKW» HajieXaThb TEXHIYHI, MPOTpaMHi Ta HaBYAJIbHO-METOAUYHI PECypCH, HEOOX1TH1
1U1st OpMYBaHHS MPAKTUYHUX HABUYOK.

Komn’romepne ma mexniune o00na0HaHHA: TIEPCOHATBLHUM KoMl 'roTep (abo
HOYTOyK YW cMapTdoH); cepBep; JOKAIbHA Mepexa Ta JOCTynm 10 I[HTepHery;
MyJbTUMEIIHE 00NaHaHHs (MPOEKTOP/IHTEpaKTUBHA MaHeNb); nepudepiitHi npucTpoi
(mpuHTEp, MIOTEP, CKAHED).

Ilpozpamne 3abezneuennna: LibreOffice, OnlyOffice Desktop Editors (makeru
odicHux mporpaM ais odOpPMIICHHS 3BITIB, TEXHIYHOI JOKYMEHTAIlll Ta MPE3CHTAIlii);
FreeCAD — cucrema mapamerpuydoro 3D-mopentoBaHHS JUisi CTBOPEHHS 1HXKEHEPHUX
MoJjiesel Ta TexHiuHoi qokymeHnTailii; LibreCAD (cuctema it CTBOPEHHS ABOBUMIPHHUX
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KpeciieHb 1 TexH1uHo1 rpadiku); OpenSCAD (mporpamue cepenoBuiiie s CTBOpeHHs 3D-
MoOJieJeli Ha OCHOBI MporpaMHOro omnucy reomerpii); SolveSpace (mapamerpuuna CAD-
cuctrema s 2D 1 3D mopmentoBaHHS Ta 0a30BUX MeEXaHIYHUX cumyndinii); Scilab
(mporpaMHe cepefoBHILE s 1H)KEHEPHUX po3paxyHKiB Ta MozaemoBaHHsA); GNU Octave
(cuctema maTeMaTHYHUX 00uUKcIeHb, cyMicHa 3 MATLAB-nofgiOHUM CUHTaKCHUCOM).

Ounain-nnam@opmu ma pecypcu: Zoom (s oprasizaiii BijieokoHGEpeHIii);
Moodle (st po3mimieHHsS JEKIIHHUX MartepialiB, 3aBlaHb, TECTIB 1 KOHTPOJIIO);
ScienceDirect, SpringerLink, IEEE Xplore (11t gocTyny 10 HAyKOBUX CTaTel 1 CydyacHUX
Meroanunux oKepen); YouTube, Khan Academy (Bigeo-migpy4yHUKH 3 MEXaHIKH,
MIPOCKTYBaHHS Ta MOJICITIOBaHHS).

IHocunanna Ha OHAQUH-KYpC: OHIAWH-KYPC  PO3MINIEHUH Ha  MOpTal
JUCTAHI[IMHOTO HABYaHHS YHIBEPCUTETY 3a nmocunaHusM: https://do.kart.edu.ua/.

BIAOMOCTI ITPO PO3POGHUKIB

Mopo3 Bosogumup Litiy — JeKTop 3 TEXHIYHOI Ta MPHUKIAJHOI TPAHCHOPTHOI
MexaHiku B YKkp[Y3T, ocHOB aBTOMAaTW30BaHOrO MPOEKTYBAaHHSA CYYaCHHUX TEXHIYHUX
3ac001B TPAHCHOPTY, a TAKOXK TeOpii MeXaHi3MiB 1 MamuH. OTpuMaB CTyIIHb I.T.H. 3a
cnenianpHicTIO 05.04.02 TemuioBi auryHun y HTY «XTIIl» y 1990 poui. Hanpsimku HaykoBOi
JUSTIBHOCTI: TEHETHKAa TEXHIYHMX CHUCTEeM, PO3BUTOK METOJOJIOT] MPOEKTYBaHHS
TPAHCIIOPTHUX TEXHIYHUX 3aC001B HOBOT'O MOKOJIHHS.

Cropinka BuUKIagaya Ha caiiti yHiBepcuteTy: http://kart.edu.ua/staff/moroz-
volodimir-illich

Timenko Bagum CepriiioBuy — iektop 3 TeopetrnuHoi mexaniku B YkpAY3T, Teopii
MexaH13MiB 1 MamuH. OTpuMaB CTYMiHb K.T.H. 3a cneriaibHicTio 05.22.07 pyxomuii ckiaj
3anizHuIp Ta Tara noizaiB B YkpAY3T y 2011 poui. Hampsimoxk HaykoBOi1 JisTbHOCTI:
JOCIIKEHHSI 0COOJIMBOCTEN pOOOTH MEXaHIYHUX CUCTEM TATOBOTO PYXOMOIO CKIAIy Ta
TEOpeTHUYHE OOTPYHTYBAHHS HANIPSIMKIB 3 1X Y OCKOHAJICHHS.

CropiHka BUKJaJgaya Ha caiTi yHiBepcutery: https://kart.edu.ua/staff/tishhenko-
vadim-sergijovich

BHECEHHS 3MIH
3aTBep/pKEeHa Ha 3acilaHHl Kadeapu MEeXaHIKH 1 MPOEKTYBaHHS MallliH, IPOTOKOJ
Nel Big 25.08.2025 p.
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