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Mporpama HaBYaNbHOI AUCLUMIIIHK

1. Onuc HaBYaNbLHOI AUCUUIMIHMK, iT MeTa, NnpeaMeT BUBYAHHSA Ta pe3y/IbTaTU HaBYaHHSA

Kypc ¢isuku € pyHaameHmaabHOK OCHOBOK A1 BUBYEHHS LiJIOro psay Aucuuniid npogecitiHoi

ma npakmu4Hoi NigromoBKU iHXXeHepiB pi3HUX HanpsAMIB NiAromoBKu. B npoueci BUB4eHHs AucLunaiHu
«@isuka» cmyaeHmu Habyaymb IPyHMOBHE pPO3YMiHHS 3AKOHIB MpupoAu, MOKAAAeHUX B OCHOBY
iH>XeHepHUX pillieHb Npu BUpiLleHHi BUPOBHUYUX 3dBAAHb.
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Mema naeuanvnoi oucuyuniinu

Diz3uxa € OOHIEI 3 OCHOBHUX NPUPOOHUYO-HAYKOBUX OUCYUNIIH, 8 SAKUX BUBHAIOMbCS 3AKOHU
Hedcusoi npupoou. 11io npupoOHuuUMU HAYKAMU CbO20OHI MONCHA PO3YMIMU M 2ANY31 3HAHb, 8 AKUX MOXHCE
Oymu npoeedeHuti excnepumenm OJisi NIOMBEPONCEHHS NPUNYWeHb | Mooenell, BUCYHEHUX Meopieio i
nposedenux oocnioie. Eeontoyis po3eumky npupooHuyux HayK 003604UNA ICMIOMHO POUUPUMU YUM
HAYKaM MemoO0ol02ito 00CI0NHCEHb NOPIBHANHO 3 hinocoicto, yacmunoro sKoi 6oHu OYIU, | nepemeopumu
ix i3 CnNO2nA0ANILHUX 8 eKCNEePUMEHMAIbHI.

B knacuunux kypcax gizuxu cmyoeHmu 8uguaomsv 3aKOHU NPUPOOU, SIKI € OCHOBOIO NePeBaANCHOT
OinbUWOCmI IHIHCEHEPHUX MA MEeXHIYHUX OUCYUNTIH, SKI HUHI € 8 CAMOCMIHUMU 0OIACAMU OOCTIONHCEHD
ma npaKmuKu.

Memorw eusueHHA OUCUUNTIHU € POPMYBAHHS V MAUOYMHIX (haxieyie cMIUKUX 3HAHb 3 3AKOHI8
NpupoouU, YMIHHA GUKOPUCIOBYBAMU OMPUMAHHI 3HAHHA NPpU NOOANLULOMY BUBYEHHI CHeyianbHUx
OUCYUNTTH, A MAKOXC VY MAUOYMHIU NPOGeCitiHill OisiNbHOCI.

IIpeomem naeuanvhoi Oucyuniinu — OCHOBHI TTOHSTTS Ta 3aKOHH HEKUBOI MPUPO/IH.

Micha 3AcBOEHHS HABYA/NILHOI  AUCLUMAIHU  CMyAeHm [oBUHEH 3HAMU ma BMimu
BUKOpPUCMOBYBAMU 3HAHHS 3AKOHIB HEXKUBOI NMpupou Ha piBHi, HeobXigHOMY A5 JOCSATHEeHHS iHLIUX
pe3ysibmamiB OCBIMHbLOI Mporpamu, 30Kpemd, mux, Lo JAexxamb B OCHOBI AucuunaiH ¢axoBoro
CMPSIMYBAHHS: MEXAHIKU, mepMOoAUHAMIKU ma iH.

CmyaeHmM noBuUHeH yMimu: Mo€AHYBAMU Meopito i NPAKMUKY A5 PO3B'sa3yBAHHSA NMPAKMUYHUX
3aBAAHb; 3ACMOCOBYBAMU MPUHLUMNU CUCMEMHOro aHanisy, npu4yuHHO-HACAIAKOBUX 3dB’SI3KIB MiXK
3HAYyLWUMU GakmopaMu ma HAyKOBUMU i MEXHIYHUMU pilleHHsMU, LWo nputiMmarombcs nig 4adc
pPO3B’3aHHA CKAGAHUX npodeciliHux 3a4ay; 3Haxoaumu nompibHy iHopmadito y Aaimepamypi,
KOHCY/IbmyBamucs i BUKOpUCmoByBAmMu HAyKoBi 6a3u gaHUX ma iHLwi BignoBigHi g>xkepena iHpopmauii 3
Memoto JemaJ/ibHOro BUBYEHHS | JOC/iAXKeHHS iHXXeHepHUX NUMAade BignoBigHO Ao cneuiani3adii.

[ns  ycnillHOro  3acBOEHHS  AUCLUMNAIHU, CcMyAeHm  OBUHEH BoJsioAimu  Habopom
KoMrnemeHmMHocmelul 6aKanaBpcbKOro piBHS, 30Kpema: 34amHicmb 3aCmocoByBAMU 3HAHHS | PO3YMIiHHSA
HayKoBux ¢pakmiB, KOHUenuilt, meopili, NpuUHLUMNIB i MemoaiB, HeobXigHUX A8 NiAMPUMKU iHXXeHepHOI;
34amHicmb O abCmMpAaKMHOro MUc/JieHHs, aHanily ma cuHmesy; 34amHicms nputiMamu o6rpyHmMoBaHi
pilleHHs; 3JamHicmbe npauoBamu iHAUBIAYAbHO; 3AAMHICMb NPALBAMU B KOMAHAI; 34aMHicmb
edpeKmuBHO BUKOpUCMOBYBAMU MeEXHIYHY Aimepamypy ma iHWwi axxepena iHopmadii; 34amHicmsb
3aCmoCcoBYBAMU 3HAHHSA i PO3YMIHHS HAYKOBUX akmiB, KoHuenuit, meopil, npuHUUniB i Memogis,
HeobXigHUX AN5 NiAMPUMKU AisAbHOCMI B c¢epi CBOEi npodeciliHoi aisabHocmi.

2. MMpepeKBi3UTU Ta NOCTPEKBI3UTU AUCLMUMJIIHU (MicLle B CTPYKTYPHO-JIOTiYHI CXeMi HaBYaHHS 3a
BiiNOBiAHOI0 OCBITHLOIO NPOrPamMoio)

Jlucyunaina 6a3yemuvca Ha 3HAHHAX 3 GI3UKU Ma MamMemMamukxu, 3aC80EHUX 8 PAMKAX
3a2anvHoi cepedHbol ocsimu. BusueHHs kypcy nepedbauae 8uUKOpUCMAaHHA HABUYOK 3 Meopil 1
MexHIKU eKcnepumMeHmy ma MamemamuyvHux Hasu4ok, wo Habysarmscsa 3a NnapaneabHo20
8UBYEHHS MamMeMamuuHux oucuyuniii. HeobxioHum eaemenmom npu eusueHHi OUCUUNATHU €
080/1001HHSL NOHAMIUHUM MA MAMEMAMUYHUM anApamom MamemamuyHo20 aHanisy,
aHaaimuuHoi 2eomempii, AIHILIHOI aaz2ebpu ma 6exkmopHo20 amaaidy. Oxkpemi NUMAHHA
8UMA2A0Mb BMIHHA PO38’A3AHHA Halinpocmiwux dugepeHyiarbHUX PIBHSAHDb, WO 8UBUAOMDb Y
pamkax ducyunainu «/JugepeHyianbHi piBHAHHA».

Habymi 3HanHs ma ymiHHAS Npu nodaabwomy HasuaHHi 6yoyms 3acmocosysamucs
Npu 8UBUYEHHI K 3A2ANbHO-MEXHIYHUX JUCYUNAlH (eaeKmpomexHika, meopemuyHa MexaHika,
onip mamepianige mowo) max i cneyiaavbHux (PHizuuna ximis, menao- MacooOMiH, K8AHMOBA
@izuxa mowo).



MixcoucyunainapHi 38’a3xu: nocmpexgisumu: 30 9 (2) «®izuxka. Yacmuua 2.
Eaexmpuxa i masHemusm. Onmuxa. Amomua ¢izuxa», I10 5 «Teopemuuna mexamika», I10 7
«Teopin mexauizmie ma mawuH», I10 12 «TepmoduHamixa ma menao MacooOMiH»

3. 3MICT HABYAJIbHOI JUCIUILIIHH
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Kpenutnuii moayas 1.
« MEXAHIKA i MOJIEKYJISAPHA ®I3UKA»
Beryn
®i3uka Ta 11 3B’A30K 3 CyMiXHUMH HaykaMu. Di3uka 1 TexHiuyHui nporpec. O6'eKTH TOCHTIKEHHS 1
MEXXH 3aCTOCYBaHHS KJIACHUYHOT MEXaHIKH, PEJSITUBICTCHKOI 1 XBIJILOBOT MeXaHiku. BiractuBocTi
a0COJIIOTHHUX MPOCTOPY 1 yacy. Po3ainm KiracuuHOT MEXaHIKH.

1. ®I3UYHI OCHOBU KJIACHYHOI MEXAHIKH
1.1. KinemaTuka pyxy MarepiajbHOI TOYKH

Cucrema Bigmiky. [lonoxkenHs marepianbHOi TOYkH B mpoctopi. JIiHIMHI 1 KyTOBI KiHEMaTHuHI
XapaKTepUCTHKHU PyXy MaTepiaibHOi Touku. TaHreHIianbHe 1 HopMajbHe CKIAJA0BI MPUCKOPEHHS. 3aKOH
PYXY.

1.2. lmnamika pyxy MaTepiajJbHOI TOUKHU

[ToHATTS cum, MacH, IMITyJIbCy TOUKH. [HepLiaibHi 1 He iHepLiadbHiI CUCTEMH BiITIKY. 3aKOHU
HeroToHa B iHEpIiaIbHUX CHCTEMax BiIIiKy. IMITybc MaTepiaibHOT TOYKH, IMITYJIEC CHTEMHU
MaTtepiaJbHUX TOYOK. LIeHTp Mac cuctemMu MaTepialiIbHUX TOYOK. 3aKOH 30€peKeHHS IMITYJIbCY. 3aKOH
BCECBITHBOTO TsDKIHHA. [lepeTBopenns ["amines. 3akoH momgaBaHHs MBUAKOCTEN. [IpuHITMT BITHOCHOCTI
lamines. 3akonn HeloTOHA B HE 1HEpIIAILHUX CUCTEMAX BIUTIKY, CHIIM 1HEPITi.

1.3. Enepris i podora
Mexaniuna po6ora. [TotyxHicte. Kinernuna enepris i ii BnactuBocti. Kinernuna enepris i
MexaHiyHa poboTa. KoHcepBarusHi i He KoHcepBaTHBHI cuuiii. [loTenmianeHa enepris cucremu. Pobora
KOHCEPBATHBHOI CHJIM 1 IOTEHIIIaJIbHA eHeprisl. 3B'SI30K MiXK MOTEHIIaIHbHOIO €HEPTI€I0 1 KOHCEPBATUBHOIO
cuioro. [loBHa MexaHiuHa eHepris. 3aKOH 30epeKeHHs eHeprii.



1.5. lunamika TBepa0ro Tijia
Oco0aMBOCTI MOCTYNAIBHOTO 1 00epTaNbHOTO PyXiB TBEpOTO TiNa. LleHTp Mac TBepaoro Tina.
MowenT inepuii Tina. Teopema Illteitnepa. ['onoBHi oci iHepiiii. MoMeHTH iHepwii pi3HUX Ti1. MOMEHT
CHJIM BITHOCHO TOYKH 1 BITHOCHO OCl. MOMEHT napu cuil. MOMEHT iMITyJIbCY BITHOCHO TOYKH 1 BIAHOCHO
oci. 3akoH 30epexxeHHsT MOMEHTY iMITyJibcy. OCHOBHE PIBHSHHS TUHAMIKKA 00epTaibHOTO pyxy. Pobora 1
eHepris mpu obepraabHOMYy pyci. ['ipockomn, ripocKONiYHUN edeKT, Mperecis ripocKora.

1.6. MexaHiYHi KOJTMBaHHSA 1 XBHJIi
BinbHi He3racaroui konuBaHHs. EHepris KoimBanbHOTO pyxy. MaremMaTudHuii 1 pi3u4HUN MasSTHUKY.
Bekropna niarpama. CkiiaganHsi KOJTUBaHb OJHOTO HANpsAMKY. CKIIaJjaHHS B3a€EMHO NEPIEHINKYISIPHUX
KOJIMBaHb. 3aracarodi konuBaHHs. JloOpoTHicTs. Bumymieni konuBanns. Pe3onanc. [pysxHi XBuii i
PO3MOBCIOIKEHHS 1X B IIPY>KHOMY CepeoBHILI. PIBHAHHSA IJI0CKOI 1 CEepUYHOi XBUIIb. XBUJIIbOBE
piBHsHHs. EHepris npy>kHOT XBUII.

1.7. OcHoBH cnieniajabHOI TEOPil BiAHOCHOCTI.

1.7.1. OcHOBH pensATUBICTChKOI KiHeMaTHKU CreniaiabHa Teopist BIIHOCHOCTI, MocTynatu EfHiTeiiHa.
[TeperBopenHs JlopeHiia Ta BACHOBKH 3 HUX: JIOBXKWHA T1JI, TPUBATICTH MPOIIECIB 1 OTHOYACHICTh SBHUII] B
Pi3HUX iHEepLiaIbHUX cUcTeMax BiuTiKy. CKiIaJaHHs MIBUIKOCTEH B C.T.B. [HTepBaI MiX JBOMA SIBUIIAMHU.
1.7.2. OcHOBH pensTHBICTCHKOT TMHAMIKK Maca, IMITyJIbC 1 €HEeprisi peNIiTUBICTCHKOI YaCTHHKH. 3B’ 30K
MIXK Macolo 1 eHepriero. YacTHHKA 3 HYJIbOBOIO MAaCOI0 CIIOKOIO.

1.8. CraTuka Ta 1MHaMIiKa piguH i rasie
Tuck y pianHax Ta razax. 3akoH [lackamns. 3akon Apximena. PiBHAHHS HeniepepBHOCTI. PiBHSHHS
bepnymni. Pyx B’s3k01 pigunau. Pyx Tin y piavHax Ta rasax.

2. MOJIEKYJISIPHA ®I3UKA I TEPMOJINHAMIKA

2.1. Ilpeamer i MmeToa MOJIEKYJISIPHOI (pi3uKH | TepMoanHaMikK. IneaabHuii ras

MonexynsipHa (izuka i TepMogrHaAMIKa, TX 3a/1a4i 1 MeToau. MaKpOoCKOITuHI TapaMeTpH 1 iX
MIKpOCKoOITiuHe TaymMadeHHs. OCHOBHE PIBHSHHS MOJICKYJIIPHO-KIHETUYHOT TeOPii UIsl TUCKY 11€aJTbHOTO
ra3y. MoJsiekyJIsipHO-KiHETHYHE TIIyMaueHHsI TeMIepaTypu. PIBHSHHS CTaHy i1ealbHOTO ra3y. 3aKOHH
1IeaJIbHUX ras3iB.

2.2. llepminii 3aKOH TEPMOAUHAMIKH

BHyTpimHs eHepris TepMoauHaMivyHOi cucteMu. Temnora, pobora, TeruioeMHicTh. [lepmuii 3akon
TEPMOJMHAMIKH. [30TpoIiecH i1eapHOro ra3y: 130X0pHUi, 1300apHUi, 130TepMIYHHM, a/1ia0aTHUH,
MOJIITPOITHUHM TPOLIECH.

2.3. Ipyruii 3axkoH Tepmoaunamiku. Teopema HepHcra
Komogi mpouecu. Iuxn Kapro Ta #ioro KKJI. HepiBnicTs Knay3iyca. EHTpomnis Ta ii BIacTHBOCTI.
Jpyruii 3aK0oH TEPMOAMHAMIKY 1 HOTO CTaTUCTUYHUM XapakTep. TpeTiit 3akoH TepmonuHamiku. Teopema
HepHcra.



2.4. CtaTUCTHYHHUI PO3MOTiJI
[TonaTTs MaTemMaTH4YHOI iIMOBIPHOCTI pearizarii nozii. MareMaTHuHi IMOBIPHOCTI [T AUCKPETHOTO i
HETIePepUBHOTO CIEKTPiB 3HaUeHb. [1oHATTs QyHKUii po3noainy. Po3moain Moseky ineaabHOro rasy 3a
HIBUAKOCTSAMH 1 eHeprisiMu. 3akoHu posnoauty bonsiimana, Makcseinia, Makcsemtabosnbpiimana.

2.5 PeasbHi rasu
BinminHICTE peanbHOTro ra3y Bij ineanbHoro. PiBHsHHS Ban-nep-Baansca. [30Tepmu peanbHux rasis.
BHyTpilHs eHepris peaabHOro rasy.

2.6. SIBua nepeHocy B rasax.
SAsuma nepenocy CepenHs JOBXHHA BIILHOTO POOITY MOJIeKyH B ra3ax. udys3is B ra3ax.
Baytpimmae Tepts B razax. TemnonpoBigHiCTh Ta3iB. rasis.

4. HaB4yanbHi MaTepianu Ta pecypcu

Bazoga siTtepatypa

1. 3aropoaniii, B. B. 3aransna ¢izuka. Mexanika: nigpyunuk / B. B. 3aropoaniit ; KIII im. Irops
Cikopcbkoro. — 2-e Buj., Bumpani. 1 jgonoBH. — KuiB : KIII im. Irops Cikopcbkoro, 2020. — 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3aranpHoi (hi3uku : HaBuanpHUM nmocionuk / B.M. Bakamok, A.B. Bakantok ; MiHiCTEpCTBO OCBITH
1 Hayku Ykpainu, IBaHO-DpaHKIBCHKMI HaIllOHANbHUN TEXHIYHUHM yHiBepcuTeT HadTH 1 rasy. -
IBano®pankiBebk : IODHTYHI, 2021

3. 30ipHuMK 3ajmad i3 3arajbHOi (i3UKM: HaBY. MOCIO. A CTYAEHTIB 1H)XKEHEPHO-TEXHIYHHUX
cnemianbHocTel./ yknaa.: B. I1. bpurinens, I. M. Penanos, JI. [1. [Tonomapenxko, H. O. fkynina. — KuiB :
KIII im. Iropst Cikopcrkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

4. Mexanika. 301pHUK 3a/1a4 10 po3auty «MexaHikay: HapuanbHU mociOHuk / ykian. B. I1. bpurinens,O.
B. [imaposa, JI. I1. ITonomapenko, I. M. Penanos, H. O. fIkynina. — KuiB : KIII im. Iropst Cikopcebkoro,
2021. — 83 c. https://ela.kpi.ua/handle/123456789/46056 5. llIxypnoxna 0. O., ITackko O. O., KoBanenko
O. A. MonekynsapHa ¢i3uka Ta repmoanHamika. CyMcbKuil 1ep:kaBHU yHiBepcuTet, 2021

JlomatkoBa nitepaTtypa:

1. Kyuepyk .M., T'opbauyk L.T., Jymux ILII. 3aransuuit kypc ¢izuku. T.1 Mexanika. MojekymspHa
¢13uka 1 repmonuHamika. - K.: Texnika, 1999.

2. ®di3uka: MexaHika: METOIMYHI BKa3iBKH /10 BUKOHaHHS j1abopatopHux poOit / yknan. A. M. Liona, T.
I. Bpatycs, C. B. [Tanbuyn. — Kuis : HTYVY «KIIl», 2012. https://ela.kpi.ua/handle/123456789/1806

3. ®i3uka: MonekynspHa (i3uka: METOIMYHI BKa31BKHU 10 BUKOHAHHS JIAOOpaTOpHUX poOiT / yknan. A. M.
Hroma, T. 1. bparycs, C. B. TIamemyn. — Kwuis : HTYY «KIll», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol_fizyka.doc

4. MexaHika : HaBUYaJIbHO-METOUYHUHN MMOCIOHUK /I CAaMOCTIMHOI poOoTH 3 nucuuiuiing "®3uka" : mis
CTyAeHTIB TexHiuHuX crnenianpHocTeil / C.J[. T'amouenko ; MiHICTEepCTBO OCBITH 1 Hayku YKpaiHw,
Hanionaneuuit Texuiunuii yHisepcuret "XIII". - Xapkis : TOB "B Cnpasi", 2021. - 115 c.

5. 3aranpHa ¢izuka : niapyynuk / I'.C. denincbkuii ; MiHicTepcTBO 0cBiTH 1 Hayku YKpainu, KuiBcekuit
HamioHanpHUHN yHIBepcuTeT iMeHi Tapaca [lleBuenka. - KuiB : BumaBaunrso "Kapasena', 2020. - 655 c. 6.
30ipHuK 3a7a4 3 ¢i3uku : HaByanbHUil mociOHuk / 1.€. JlomatuHcwkuii, [.P. 3auek, C.O. KOp'es, O.b.
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binenska [Ta 14 iHmux] ; MinicrepcTBo ocBiTH 1 HayKu Y kpainu, Hamionanenuii yaisepcuret "JIbBiBCbKa
noJitexHika". - JIbBiB : BugaBaunrso JIbBiBChKOI MojiTexHiku, 2021. - 242 c.

7. 3agaui 3 3aranbHOi ¢i3uku. Mexanika : HaBuajgpbHMU mociOHuk / [.B. Benrep, €.®. Benrep, JL.IO.
Menpanuyk, O.B. MenbHnuuyk ; 3a 3arayiibHOl0 pepakuicro JI.KO. MenpHuuyk ; MiHICTepCTBO OCBITH 1
Hayku Ykpainu, HikuHCbKui gep:kaBHU yHIBepeuTeT iMeH1 Mukomu ['orons. - Kuis : Akanemnepionuka,
2018.-745c.

8. I.V. Savelyev. Physica a general course. V. 1. Mechanics, molecular physics. Springer-2019
InTepuer-pecypcu:

1. Enextponna GiomioTteka: https:/zfftt.kpi.ua/ua/navchannya/elektronna-biblioteka
2. JlaGoparopunii npaktuxkyM: http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

HaBYyanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHSA HaBYaJAbHOI AUCUUNIHM (OCBITHLOrO KOMMOHEHTA)

3araqpHUM METOJMYHUM MiAX1J 10 BUKJIaaHHS HaBYaJIbHOI JUCLUILUTIHY BU3HAYAETHCS 5K
KOMYHIKaTUBHO-KOTHITUBHHMH Ta MPO(eciiiHO OpieHTOBAHUH, 3T1HO 3 SIKUM Y LIEHTP1 OCBITHBHOTO
MpOIIeCy 3HAXOIUTHCS CTYJCHT — Cy0’€KT HaBYaHHS 1 MallOyTHIM HayKOBEIb.

JIekminHil 3aHATTA

Ne n/n Temu nexuiil, nepeaix 0CHOBHUX NUMAHb

Po3aij 1. @i3nyHi OCHOBHM MEXaHIKU

N-1 MNpepmeri metop, ¢ismkn. KiHeMaTuKa MaTtepiasibHOT TOUKM

MpeaMeT i 3MicT gucuMnAiHn. 3B'a30K ¢i3MKM 3 CYMIKHUMKM HayKaMu. KnacnyHa MexaHika,
1 il po3ainu i Mexi ii 3acTtocyBaHHs. BnactneocTi abcosIl0THOro NpocTopy i abCcoNOTHOrO Yacy.
JiHINHI | KyTOBI KIHEMATMYHI XapaKTEPUCTUKM PYXY MaTePiasibHOI TOYKM, 3B'I30K MiXK HUMMW.
3aKoH pyxy. TaHreHLujanbHe i HOpMasibHE CKNaZ0Bi MPUCKOPEHHS.

N-2  [OuHaMika MaTepiaNbHOi TOUKMU.

MoHATTA cnan. MoHATTA Macu. IHepLjianbHi | HeiHepLiasbHI cMcTeMM BiaJliKy. 3akoHM HbloTOHa B
2 iHepuianbHUX cucTeMax . IMAyabc MaTepiasibHOT TOYKM, iIMMYIbC CUCTEMM MaTepiasibHUX TOYOK.

LleHTp Mac cucteMm MatepiasibHUX TOHOK. 3aKOHWU 36epeXXeHHs iMMyJibCy M.TOYKU, CUCTEMU M.

TOYOK. MepeTBopeHHs Manines. 3aKoH AoAaBaHHS WBMAKocTel. MNpuHUMN BigHoCcHoCTi Manines.
3aKoHM HboTOHa B HeiHepLiafibHUX cucTeMax Bigaiky. Cnam iHepuii.

N1-3  Po6oTa, NOoTY)XHiCTb, eHepris.

O3sHayeHHs MexaHiuHoi po6oTU. MOTYXKHicTb. KOHCepBaTUBHI (NOTeHLiaNbHi) i HEKOHCEpPBATUBHI
3 cunn. KiHeTn4yHa eHepriq i ii BractmBocTi. TeopeMa npo KiHeTUYHY eHeprito. MNoTeHuianbHa
eHepris i i BnactmsocrTi. [oTeHLiabHI KpUBi. 3B'130K MiXK KOHCEPBATUBHOK CUOHO i
noTeHLianbHO eHeprieto. [MoBHa MexaHi4yHa eHepris. 3aKoH 36eperkeHHs NOBHOI MeXxaHi4yHol
eHeprii. YMOBW CTiNKOI i HECTIMKOI piBHOBaru Tisia.

-4 AuHamika TBepaoro Tina.

MocTtynanbHUI i 06epTanbHUM pyxu. LLeHTp Mac TBEpAOro Tizla. MOMEHT iHEpL,ii M. TOYKU, CUCTEMU
4 M. TOYOK, Tina. Teopema lUtenHepa. MoOMEHT cuan. MOMEHT iMNyabCy Ta 3aKOH WMOro
36epexkeHHs. ObepTaHHs TBEPAOro Tina HaBKOO HEPYXOMOI oci. OCHOBHE PIiBHAHHSA AMHAMIKM
obepTanbHoro pyxy. KiHeTmyHa eHepris i poboTta npu obeptasibHOMY pyci.

N1-5 EneMeHTU cnewjiaibHOI Teopii BigHOCHOCTI. PenstuBicTcbKa KiHeMaTtuka.
5 MocTynaTtu Teopii BiAHOCHOCTI. MNepeTBOPEHHS NPOMDKKIB Yacy i AOBXUH Bifpi3kKiB. MoOHATTS
ojjHo4acHocTi nogin. MepetBopeHHs JlopeHua. IHTepBan.
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https://zfftt.kpi.ua/ua/navchannya/elektronna-biblioteka
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

-6 EneMeHTM cnewiaibHOI Teopii BiAHOCHOCTI. PenstuBicTcbKa AMHaMiKa.

6 PenstmBictcbkMin iMnynbc. OCHOBHE PiBHSIHHS PENATUBICTCbKOI AUMHaMIKU. PendtuBicTcbka Maca.
3B's130K eHeprii Ta imnynbcy B CTB.
J1-7 MexaHi4Hi KoaiMBaHHSA
7 KonnanbHUi pyx. KoiMBaHHS MeXaHiYHOi CMCTEMM MPU MannX BiAXUAEHHSX Bifl MONOXKEHHS
CTIMKOT piBHOBaru, rapMoHIYHUI OCUMAATOP. BinbHi He3racatoui KOIMBaHHS: MPYXKHIN MasTHUK,
MaTeMaTUYHUIA MasSTHUK, Qi3UYHUI MASTHUK.
J1-8 BinbHi 3racaloui KoAMBaHHA MeXaHIYHOI cucTeMm
8 3racatodi KonMBaHHs. XapaKTepUCTUKM 3racaloumnx KOAMBaHb: J0BPOTHICTb KOIMBAbHOI CUCTEMM,
norapudPMidvHUI IeKPEMEHT 3aracaHHs, Yac penakcad,ii.
J1-9 BuMyLLeHi KoaiMBaHHS
9 BuMyLLEHi KonnBaHHS. SBuULLE pe30HaHCY.
BekTopHa fiarpama, A04aBaHHS rapMOHIAHMX KOIMBaHb.
J1-10 Npy»xHi xBuni
10 MowmpeHHs XBUJb B NPYXKHOMY cepefoBULLi. PiBHSHHS NAOCKOI i cpepuyHOi XBUAb. XBUSIbOBE
piBHSAHHA. EHepris npy»XHoi XBui
Po3pain 2 MOJIEKYNIAPHA ®I3UKU i TEPMOAVHAMIKA.
J1-11 OcHOBM MoAEKYNSAPHO-KIHETUYHOI Teopii rasis
OO6'eKT goCNiaXKeHHs | METOAM MOJIEKYASAPHOI Gi3nKM | TepMOoaNHAMIKK. TepMOoAMHaMIYHI
napamMmeTpu, TEpMOANHAMIYHI CTaHW, TEPMOAMHAMIYHI MpoLec.

11 OCHOBHi MOJIOXKEHHS MOJIEKYIAPHO-KiHeTMYHOT Teopii (MKT) rasis. Mogenb igeanbHoro rasy.
OcHoBHe piBHSAHHSA MKT Ans TUCKY igeanbHoOro rasy. MoOEKYNSAPHO-KIHETUYHE TAyMa4YeHHs
TeMnepatypu. PiBHSIHHS cTaHy igeanbHOro rasy. Isonpouecn. OCHOBHI 3aKOHM igeanbHOro rasy.
PeanbHWi1 ras. PiBHSHHS CTaHy peasibHOro rasy.

J1-12 CtaTUCTUYHI po3nopgiam
MOHATTA NPO CTaTUCTUYHMIA po3noin. PyHKuisa po3noginy. Po3noain Monekyn 3a

12 LBUAKOCTAMM Ta eHepriaMu (Po3noain Makceenna). BUSHaueHHs XapaKTepHUX LUBUAKOCTEN.
EkcnepuMeHTanbHe NigTBEpaKEeHHS po3noainy Makcsenna. bapometpuyHa ¢opmyna. Posnogin
bonbumaHa. Posnogain Makceenna-bonbLMaHa.

N1-13 EnemMeHT TepMoAMHaMiKK. TepMoagUMHAMIYHUI MeToA,.
[Bi dopmu 06MiHY eHeprii: poboTa i Ten1006MiH. Meplue Havyano TepMoAUHAMIKKN ANA

13 3aMKHEHMUX i HE3aMKHEHUX TEPMOAMHAMIYHUX NPOLLECIB. BHYTpIllLHSA eHepris ineanbHOro rasy..
TennoeMHicTb igeanbHoro rasy. AniabatHuii npouec, piBHAHHSA afiabaTtn. EpekT Oxoyns-
ToMcCOHa.

N1-14 [pyre Hayano TeEpMOAUHAMIKM.
Tennosa mammna. KK/[ TeruioBoro neuryna. [ukn Kapno. [neanpHa TemioBa MamuHa, ii

14 KK/I. Teopemu Kapno. [Ipyruii 3aKkoH TepMOAMHAMIKH, HOTO Pi3HI (OPMYITIOBAHHS.
Hepisnicts Knaysiyca. CtaTucTuuHuUi XapakTep Apyroro 3aKOHy T€PMOJUHAMIKH.
EnTpomist 1 repmoanHamiyHa iMmoBipHicTh. Teopema Hephcra.

J1-15 PeanbHi rasu. lBuw,a nepeHocy
BigMiHHicTb peanbHOro rasy i, MoAeni iaeanbHoro rasy. PiBHsHHSA BaH-aep-Baanbca. I3o0Tepmun
15 BaH-aep-Baanbca i i30TepMu peanbHOro rasy. BHyTpilLHS eHepris peasibHOro rasy.

SBuia neperocy B razax. CepenHs T0BXHHA BUIBHOTO MPOOIry MOJIEKYJIH B ra3ax.
Hudysis, BHYTPIIIHE TEPTs, TEILIONPOBIAHICTH ra3iB.

IIpakTU4YHI 3aHATTA

OCHOBHUM 3aBJIaHHAM IIUKJIy @PAKTUYHUX B3aHATh € OBOJIOAIHHA CTy/leHTaMUu
IpuiioMaMu 1 MeTOoJaMU MPAKTUYHOTO 3aCTOCYBaHHA 3HAaHb, 3aKpiIJIEHHS 3HaHb, OTPUMaHUX

Ha JIeKIIifAX.




JIJ1s1 MiATOTOBKY /10 IPAKTUYHOTO 3aHSATTS CTY/IEHT IIOBUHEH 1) OIPAIIOBATH TEOPETHIHUHN
Marepiay 3a TEMOK 3aHATTsA; 2) BUBUMTH IMPUKJIAAUA PO3B’SIByBaHHA 3aj/iadu; 3) MPOUTU TECT
IIepeBipKH TOTOBHOCTI /10 MPAKTUYHOTO 3aHATTA. [Tic/is mpoBeieHHs 3aHATTS BUKOHATH JIOMAaIITHE
3aBJaHHs M0 PO3B’A3YBAHHIO 3a71a4.

N2 KinbKictb
a/n HasBa TeMu 3aHATTA ayAUTOPHUX
roauvH

Po3gin 1 ®I3UYHI OCHOBUN MEXAHIKHN

M-1-2 MaTtematnuHui Bctyn. KiHemaTtuka MaTtepiaibHOT TOUKU

Bektopu i 4l Hapg BekTopamu: BigoGpa)keHHS BEKTOpa Yepe3 Moro Mpoekuii i optw,
BifloBpaXKEHHS MOAYJIsl BEKTOPA Yepe3 MOro MPOeKLii, CKaAAPHUIN i BEKTOPHUIN OOYTKU
BEKTOpIB, MOABIMHUA BEKTOPHWUI AOOYTOK, MOHSATTA rPajieHTa, AMBEpreHLii , poTopa,

1 }i3MYHMI | reOMETPUYHNI 3MICTU NOXigHOI 4
NMiHiMHI | KyTOBi KIiHEMATUYHI XapaKTEPUCTUKM PYXy M. TOYKU. 3aKOH [J0JaBaHHS
lWBMAKOCTEN. PyXx Mo KpWBOAIiHIMHIN TpaekTopii. HopManbHe, TaHreHuja/sbHe i NOBHe
NMPUCKOPEHHS.

2 MN-3 AuHaMika MaTepiaabHOI TOUYKU
XapaKTepucTnka cuil. 3aKoHU HblOTOHa B iHepLiabHUX cucTeMax Bifiky. IMNysibc cuau. 2
IMNybC Tina. 3aKOH 36epeXKeHHs iMNyJibey

M -4-5 MexaHiyHa po6oTa i eHepris
3 MexaHi4yHa po6oTa. MoTy>KHiCTb cepegHs | MUTTEBA. MexaHiyHa poboTa i KIHeTUYHaA eHepris. 4
Po60oTa KOHCEPBATUBHOI CUAM | MOTEHLLia/IbHA EHEPTisl. 3B'430K MidXK KOHCEPBATUBHOIO CUJIOHD
i NOTeHLia/IbHOK eHeprietn. 3aKOHU 3MiHM i 36epeXXeHHS MOBHOI MexaHi4YHoi eHeprii

4 M-6 Po3paxyHOK MOMEHTY iHepLii Tin pi3Hoi popmu. Teopema LLiTenHepa. 2
5 r|-7.OCHOBHVIl7I 3aKOH AMHaMiKn obepTasibHOro pyxy. PoboTa i eHeprist npu obepTanbHOMY
pyci
6 M-8 3aKoH 36epeXXeHHs MOMEHTY iMMNYbCY CUCTEMU TiJl. 2
M-9 EneMeHTM cneuianbHOI Teopii BigHOCHOCTI.
7 Pensatueictcbka KiHeMaTuKa i guHamika. 2

M-10 MexaHiyHi KonnBaHHs. KiHeMaTnKa rapMoOHIYHUX KOJIMBaHb.

9 M-11 MexaHi4Hi KoaMBaHHA. [JMHaMiKa rapMOHIYHUX KOMBaHb.

Po3gin 2 MOJIEKYJIAPHA ®I13UKU | TEPMOANHAMIKA

M-12 MonekynsapHa 6ygoBa pe4oBUHMW. 3aKOHM igeasibHUX rasi..

10 2
11 M-13 EneMeHTN CTaTUCTUYHOI Qi3nKn. CTaTUCTUYHI po3noginv. bapoMeTpmnyHa popmyna. 2

M-14 ®i3nyHi oCHOBU TEPMOANHAMIKN. TENNOEMHICTb, BHYTPILLHS eHepris, poboTa 2
12 | poswupeHHs igeanbHOro rasy.

poboTu.

M-15 ®i3nyHi OCHOBU TEPMOAMHAMIKN. 3aCTOCYBaHHSA MEPLLOro i pYroro 3aKoHiB 2
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TEPMOANHAMIKM ANS XapaKTEPUCTUKK i30MPOLIECIB B ifleasibHMX rasax.

JIabopaTopHi 3aHATTA

Y nepioMmy cemecTpi CTyZIeHTH BUKOHYIOTD J1abopaTopHi poboTu 3 UKy «MexaHika» Ta
«MosmnekysnsapHa di3uka i TepMoAMHAMIKa» BIJIIOBITHO /10 BCTAHOBJIEHOTO rpadika Ta po3KIaay
3aHAT.




OCHOBHUM 3aBJAHHAM ITUKJIy JIaOOpaTOpPHUX pOOIT € HAOyTTS CTy/leHTaMH JIOCBiAY
MIPOBEJIEHHS eKCIIEPUMEHTAIbHUX JIOC/I/P)KEeHb IPU IIepeBipIli MOJIOKEHb Teopii Ta 3aCBOEHHA
paBuI 0OPOOKY eKCIIepUMEHTATIBHUX TAHUX Ta 0OPMIIEHHS OJIEPKAHUX PE3YJIHTATIB.

BukoHaHH j1abopaToOpHUX pobiT nepenbavae: moryinbieHHsA 3HaHb 3 TEOPETHIHOTO KypPCY;
HaOyTTsI HABUKIB IUIAHYBAaHHs Ta IIOCTAHOBKH €KCIEPUMEHTAJIbHUX JOCTIIKeHb, HAOyTTs
HABUKIB CTATUCTUYHOTO OOYMCJIEHHS €KCIePUMEHTAJIbHUX JIaHUX Ta MpeJCTaBJIeHHS iX 3a
BUMOTaMH JIIF0YOI CTaH/IapPTU3Aallil; eKCIIEPUMEHTAIBHY ITepEeBIPKY BUKOHAHHS 3aKOHIB (PI3UKU.

Ilns migroroBkw 70 pobotu B stabopatopili Tpeba: 1) BUBUMTH IIOJIOXKEHHS Teopii; 2)
HiZITOTYBaTH MIPOTOKOJI JOCTI/IKEHHS; 3) BUKOHATH BipTyasIbHY J1ab0paTOpHY POOOTY; 4) MIPONTH
IIOTIEPETHIN TECT IS IIEPEBIPKU FOTOBHOCTI /10 BUKOHAHHS JIJa00paTOPHOI poOOTH

No KLJTBbKICTh
n/n Hazsa s1abopaTopHOi po60TH (KOMIT'FTOTEPHOTO MPAKTHKYMY ) ayJINTOPHUX
TOUH
1-1 | O6pobka pe3ysIbTaTiB BUMIiPIOBaHb y Qi3uUHIN Jab0paTopii 2
1o BuBueHHs quHaMIKK 00€pPTaIbHOTO PYyXY Ha IPUKJIaAl (pi3UUHOTO
MasITHUKA 2
1-3 BuBYeHHA qUHAMIKM 00E€PTATIFHOTO PYXy Ha OCHOBI MasITHUKA
O6epbexa abo 000POTHOTO MASATHHKA. 2
14 JlocTiIPKeHHS KOJTMBAJIBHOTO PYXy 3 JIOIIOMOTOI0 000POTHOTO 2
MasATHUKA.
1-5 | BusHauenHs koedirieHTa B'a3kocTi piguau Metogom CTokca. 2
1-6 | BusHaueHnHs BiHOIIEeHHA TerwioeMHocTel Cp/Cy /171 OBITPS. 2
1-7 | BuBueHHs JaMiHApHOI Tedii ra3y Kpi3b TOHKI TPYOKH. 2
1-9 | BuBuenus posnoauty bospiimana. 2
Bceworo 16

6. CamocrTiliHa po6oTa cTyAeHTa

CamocrifiHa poboTa CTYAEHTIB IMOJIATAE y MiATOTOBI 3aBAaHb, OTPUMAHUX HA MOIMEPEIHIX
JIEKIIIAHUX. TPAKTUYHUX abo JsabopaTOpPHUX B3aHATTAX. J3TriJHO HABYAJIBHOMY IJIAHY
MIPOTOHYIOThCA 1HAWBIyaJIbHI CEMECTPOBI 3aBAaHHA y BHIVIAAI CAMOCTIHHOTO BUBYEHHS
OKpeMUX TeOPeTUYHUX IMUTaHb, AKI He PO3IJIAJAINCh HA JIEKIAX, MOJYJIbHOI KOHTPOJIBHOI
pobOTH, PO3B'A3KY 3a/a4 HA KOXKHOMY IIPAKTUYHOMY 3aHATTI, IPOBEJEHHS PO3PAXYHKIB 3a
IIEPBUHHUMU JAaHUMH, OTPUMAaHUMU Ha JTJA00PaTOPHUX 3aHATTSX.

MoniTnKa Ta KOHTPOJIb
7. MoniTMKa HaBYaNbHOI ANCLMMNIHU (OCBITHBOro KOMIMOHEHTA)

B pamkax BUBUEHHS JIUCITUIUIIHYU CTABUTHCA HACTYITHUU IEPETiK BUMOT HepeJ] CTyZIEHTOM:
— 000B'sI3KOBE BiJIBilyBaHHSI JIEKITil, TPAKTHYHUX, T JIADOPATOPHUX 3aHSTh;

— Ha 3aHATTAX YBAXKHO Ta I0O0POUYECHO CTABUTHUCH 0 OTPUMAHOT0 MaTepiajy, IpOABIIATU
aAKTUBHICTD Ta TOKA3yBaTH HEOAUTYKICTh /10 IPEMETY;

— CTYZIEHT CAaMOCTIHfHO 0(hOPMJITIOE JTAOOPATOPHY pOOOTY, 3TiTHO MPOTOKOJIY, HA/Ia€ BUCHOBKH Ta
BI/ITIOBI/Il HA KOHTPOJIbHI 3anmuTanH:A. [1i yac 3axucTy Ha 3aHATTI, a00 HAa KOHCYJIbTAIlil,
BiZIIOBiZla€ Ha MUTaHHA BUKJIa/laya;

— CTYZIeHT CaMOCTIMTHO BUKOHYE€ 1HUBIlya/IbHI 3aB/IaHHSA 3 IPAKTUKH, Ta MiJ] Yac 3aXUCTy HA
3aHATTI, 200 Ha KOHCYJIbTAIlil, BIITIOBI/Ia€ HA MUTAHHA BUKJIa/1a4a;

— CTYy/IEHTU OTPUMYIOTB 3a He JIOIYCK 0 JJA00paTOPHUX POOIT y 3B’ A3KY 3 HE3a/I0BUIbHUM
BXITHUM KOHTpOJIeM (-0,5) 6astiB.



— 32 HECBOEYACHUU 3aXUCT MO/IYJIbHOI KOHTPOJIBHOI pOOOTH CTYZ€HTH OTPUMYIOTH (-1) OaJ.

— IpaBWJIbHE CAMOCTIiliHe pillleHHs 3a/]avi Ha IPaKTHYHOMY 3aHATTI (+0,5) 6astiB.

— aKTHBHA y4acThb Y OOTOBOPEHHI, BI/INOBI/l HA JIEKI[iAX, IPAKTUYHUX Ta JJaO0paTOPHUX
BaHATTSAX - Bif 0,5 /10 1 3a0X0UyBaIbHUX OatiB. Bei 3a0x0uyBasibHI 6ain BpaxOBYIOThCS TUTBKHU
Ha eK3aMeHi.

— IepecKJIaJIaTy MPaKTUUHI Ta 1ab0paTOPHi 3aHATTS MOXKHA Ha KOHCYJIbTALIII.

— TOJTITUKA Ta MPUHINIIN aKa/IeMivHOI J0OpoYecHOCTI BU3HaUeHi y po3zit 3 Kozekcy uecti
HarrioHaJIbHOTO TEXHIYHOTO YHiBepcuTeTy YKpaiHu « KUIBChbKHI MOJITEXHIYHUH IHCTUTYT iMeHi
Irops Cikopcbkoro». [leranbhinre: https://kpi.ua/code.

— HOPMH €THYHOI OBEJIHKY CTYZ€HTIB 1 MpaIliBHUKIB BU3HaUeHi y po3auti 2 Koxekcy yecti
HarrioHaJIbHOTO TEXHIYHOTO YHiBepcuTeTy YKpaiHu « KUIBChbKHI MOJITEXHIYHUH IHCTUTYT iMeHi
Irops Cikopcbkoro». [leranbhimnre: https://kpi.ua/code.

— CTYy/IEHTU MAIOTh IIPABO OCKAPIKUTH PE3yJIbTaTU KOHTPOJIBHUX 3aXO0/I1B, ajie 000B’I3KOBO
apryMeHTOBaHO, MOSCHUBIIH 3 IKUM KPUTEPIEM He MOTO/XKYIOTHCS BiZITOBIZTHO /10 OI[IHOYHOTO
sicra Ta/abo 3ayBasKeHb.

8. Buau KOHTPOJIIO Ta peMTUHroBa cUCTeMa OLiHIOBaHHA pe3ybTaTtiB HaB4aHHSA (PCO)

Petimune 3 ducyunainu (P/]) epaxosye pobomy cmyodeHma npoms2om cemecmpy mda pieeHsb
3HAHb 1 HABUYUOK, BUABACHUX HUM HA lcnumi.

Peiimune 3 ducyunainu ggpopmyemnca sk cyma b6anis, HAQpaxo8aHux cmydeHmy 3a:
pe3yabmamamu BUKOHAHHA 3a80aHb HA NPAKMUYHUX 3AHATNMSAX,
pe3yabmamamu AabopamopHuUX 3aHAMb;
BUKOHAHHS 0OMAUHBLOI PO3PAXYHKOB0T KOHIMPOALHOI pobomu;
BUKOHAHHA MOOYAbHOT KOHMPoabHOi pobomu (MKP),
NOMOUHUU KOHMPOAb 3ACB0EHHS OKPEMUX MeM;
BUKOHAHHA 3a80aHb OMPUMAHUX HA icnumi.

Peiimune 3 ducyunaiHu pospaxosyemues 3a gopmyaoro peitmumzosa ouinka (RD) 3

KpedumHo2o Mmooyas @opmyemovess AK cyma 0anie NOMOUHOI YCNiwWHOCMI HABUAHHA —
cmapmosozo petimutzy (r¢) ma banie ompumarux Ha icnumi (r, ):

RD=r_ +r,.

Cmapmoeo20 pellmuHz € CYMAapPHOMN OUIHKOI 3a BUKOHAHHA CmMydeHmom 3a80aHb
NOMOYHO20 KOHMPO.110, MOOYALHOI MA PO3PAXYHKOB0T KOHMPOALHUX POOIM:
o]

e =a 'ty try +p
k

r —6aau nomouHo20 KOHMPOA0, 'y — ban ompumaHuil Ha MoOYAbHIU KOHMPOAbHIU pobomi,
I'p - 6an ompumanuil Ha po3paxyHkosiil pobomi. MakcumanvHa Kiavkicms 6aaieé cmapmoseozo
petimuney ckaadae 50 banis.

Kpumepii ouinwoeanHa pe3yabmamis pobomu 8 cemecmpi HasedeHi 8 mabauui 1,
wmpagHi ma 3aoxovysanvHi baau- 8 mabauui 2.

PEMTUHIOBA CUCTEMA OLIIHIOBAHHA (PCO)
Tabauus 1 Cmapmosuli pelimuHr
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Bupj 3aHATH KispkicTh Buy pobotn MaxkcuMaabHUH
ToJ bast
[IpakTuyuHi 30 Bukonanns /13 22
3aHATTS
JlabopaTopHi 14 BukoHaHHA BIpTyasbHOI po60TH 20
3aHATTA Po6Gora B 1abopaTtopii*
3axucT poboTu
OdopMmiieHHA IPOTOKOITY
PI'P BukoHaHHA, 3aXUCT 4
MKP BukoHaHHs, 3aXHCT 4
50
Ta6auys 2. LUITPA®HI TA 3A0OXOYYBAJIbHI BAJTU
Oam
1. HecBoeuacHe BukoHaHHA 3aBaaHHsa CPC -0,2
2. BigcyTHicTh Ha JeKIlii a00 Ha MPaKTUYHUX 3aHATTIX 0€3 MOBaKHUX MPUYUH -0,2
3. HecBoeuacuuii 3axuct JIKP (3ami3HeHHA HA THXK/IEHD) -1
4. fIKicHe BeZileHHS KOHCIIEKTY JIEKITIN 1...5
5. OdopmiienHs 3BiTy 3 BukoHaHHs CPC (IpakTH4Hi 3aHATTS) 1...2
6. YuacTb y KOH(EPEHIIisX, ceMiHapax, Mi/IT0TOBKa pedepaTiB 5
MaxkcuMaJjibHa CyMa 3a0X04yBaJIbHUX Rg 12

Cemecmposuti KOHMPOAb: eK3AMEH

1o ek3ameHy (icIIUTY) OMYCKAIOTHCA CTYAEHTH, KOTPi 32 pe3y/IbTaTaMU IMOTOYHOTO KOHTPOJIIO

HaOpasim He MeHIne 36 OamiB (60 % Big MaKCHMaJbHO MOMKJIMBHX) 3a YMOBHU 3/adYi BCiX

JtabopaTOpHUX po0iT, ycrinrHoro 3axucty JIKP, BUKOHaHHS yCiX 3aBAaHb MPAKTUYHUX 3aHATH T

MIO3UTUBHOTO Ppe3yJbTaTy BHUKOHAHHS MOZYJIBHOI KOHTPOJIBHOI po0OoTH (He MeHme 60 %

IIPaBWJIbLHO BUKOHAHUX 3aBJ]aHb). 3a pe3y/IbTaTaMU eK3aMeHy CTYAEeHT MOxKe HabpaTu 40 OastiB.
Ta6a. 3. Kpumepii ouiHOBAHHS Ma Kinbkicmb 6aniB Ha icnumi.

Kpumepii Kinbkicmb

6anis

cmyaeHm [JeMOHCMPYE MOBHI | rIUbOKi 3HAHHS HABYAJILHOIO Mamepiany, BMi€ 35-40

MpPaBu/IbHO BUKOPUCMOBYBAMU 3HAHHS

cmyaeHm AeMOHCMPYE XOpoLLi 3HAHHS HABYAIbHOro Mamepiasy, BMi€ npaBu/ibHO 30-35

BUKOPUCMOBYBAMU 3HAHHS

cmyZeHm JeMOHCMPYE XOpOoLli 3HAHHS HABYAJIbHOIO Mamepianay, ane AonycKae 25-30

AesiKi HemoYyHOCMI, 11010 BUKOPUCMAHHS OMPUMAHUX 3HAHb

! Tlpu aucranuiiiniil popmi HaBuaHHs poOOTa B 1a6OPATOPii — 1I€ AEMOHCTpAILiS CTYIEHTOM BUKOHAHHS POOOTH ra
BIpTyaJIbHOMY MaKeri.
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cmyZeHm JAeMOHCMPYE 34Jl0BiNlbHi  3HAHHS HABYAJIbHOMO Mamepiany, ane
JAOMYCKAe cymmeBsi HemoYyHoCMi, LL[O0JJ0 BUKOPUCMAHHS OMPUMAHUX 3HAHb

20-25

rnocmasjsieHUx 3asAdHb

cmyseHm JAeMOHCMPYE 3aA0BiNIbHI  3aCBOIB meopemu4yHuli Mamepian, ane 15-20
AOMNyCcKAe cymmeBi MOMUJIKU, LLLOAO0 BUKOPUCMAHHSA OMPUMAHUX 3HAHb
He3ao0Bi/ibHe 3HAHHS Mmeopii ma BiACymHicmb BMIiHHS ma HABUYOK Y BUpilLIEHHI 1-15

MaxkcuMaJsibHa cyMapHa OIliHKa Moske OyTH 100 0aJjiiB, MiHiMaJIbHa CyMapHa MO3UTHBHA OIiIHKA

CKyIazia€ 60 OaJtiB.

TabJIui BiAIIOBIAHOCTI PEHTHHTOBHX OAJIiB OIIIHKAM 32 YHIBEPCUTETCHKOIO IITKAJIOIO:

Kiavxicmo banie OuiHka
100-95 BigmiHHO
94-85 Jlyxe 1o6pe
84-75 [1oGpe
74-65 3a/10BiJIBHO
64-60 JlocTaTHBO
MeHni1e 60 He3zagoBisibHO
He BukoHaHi ymoBU He fomymIeHo
JIOITYCKY

9. JopartkoBa iHbopMaL,is 3 AUCLUNAIHU

Honarok 1. Ilepesik nuTtanp, AKi BHHOCATHCA HA CEMECTPOBUH KOHTPOJIb

PiznuHi OCHOBU MEXaHIKU

1. Cucrema Bimtiky. JIiHiHHI 1 KyTOBI KiHEMaTHYHI XapaKTEPUCTUKU PyXy MaTePiaTbHOI
(M.) ToukH. 3aKOH PyXy M. TOUKH.

2. TanreHrIiaspHa i HOpMaJIbHA CKJIQJI0OBI TPUCKOPEHHS M. TOUKH.

IToHATTS cuutH 1 MacH, iX BJIaCTUBOCTI. IMmyJsibcH Tijta, cucteMu TiJl. [HepIiaibHi i

HelHepI[iaJIbHI CUCTEMH BiJUTIKY. 3aKOHH HBIOTOHA B iHEPI[IAIBHUX CUCTEMAX.

MexaHIYHUH MPUHITAT BilHOCHOCTI ["astisiest. 3aKOH A0/1aBaHHS IITBUIKOCTEH.

3aKoHU JUHAMIKHU B HeIHEPIliaIbHUX ITOCTYITAJIbHUX CHCTEMAaX BijTiKy. CHJTH iHepIIii.

Mexaniuna po6orta. [ToTtyxHicTs. 'padiune BitobpakeHHS POOOTH.

N oo s

KinetnuHa eHepris Tiia, ii BJIaCTUBOCTI. 3B'A30K MiXK MeXaHIYHOIO pobOTOMO i

KiHETUYHOIO €HEPTIEI0.

8. KoHcepBaTuBHI i HEeKOHCepBaTUBHI cuutn. [loTeHITiaIbHA €HEPTis CUCTEMH T, 11
BJIACTUBOCTI. 3B'sI30K Mi>k p0O0OTOI0 KOHCEPBATHUBHOI CHJIH i MOTEHIIATbHOIO €HEPTIEI0.
BusHaueHHs MOTEHIIAIbHOI €Heprii 110 3a/JaHill KOHCEPBAaTUBHIN CHJTI.

9. IloreHIiasIbHA €HEPTiA CUCTEMHU TiJI, 11 BJIACTUBOCTI. 3B'SI30K ITOTEHITiaTbHOI
eHepril 3 KOHCEPBATHUBHOIO CUJIOIO.

10. IToctynanpHuii i 06epTasIbHUN PyXu TBEPAOTO Tisa. LleHTp Mac TBepaoro Tijia.

KinemaTH4HI XapaKTepUCTUKHA 00EPTATIBHOTO PyXy: KYyTOBE IIEPEMIIIIEHHS, KyTOBA

IIBHU/IKICTh, KyTOBE IIPUCKOPEHHS. 3B'I30K Mi>k 00epTaIbHUMH 1 JIIHIHHUMU

xapaktepuctukamu. Ilepios i uacrora obepTaHHs.

11. MOMeHT CHJIM BiTHOCHO TOYKH. MOMEHT CHJIH BiTHOCHO Oci. MOMEHT iMITy/IbCy YaCTUHKH
BI/THOCHO TOYKH i BiJTHOCHO OcCi. PiBHAHHSI MOMEHTIB JiJIT OKPEMOI YaCTUHKHU 1 CHCTEMH

YaCTHUHOK.

12. 3B's130K Mi>K KyTOBUM IPUCKOPEHHSAM TBEPJIOTO TLJIa i MOMEHTOM 30BHIIIHIX CHJI, JII0UNX

Ha TiJI0: OCHOBHUH 3aKOH IMHAMIKN 00€PTaJIbHOTO PyXy TBEP/IOTO TiIa.
13. MowmeHT iHepuii Tisna BiiHOCHO Bici obepranHs. Teopema IllTeiiHepa.
14. Emnepris obepTasipHOrO pyXy TBepAoro Tia. Mexaniuna po6ora mpu
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15.

16.

17.
18.

obepTasIbHOMY PYCi.

3aKkoHU 3MiHU 1 30epeKeHHS IMITyJIbCYy M. TOUKH 1 CHCTEMH M. TOUOK.

IleHTp Mac cucTeMH M. TOUOK.
3akoHU 3MiHU 1 30epeKeHHsI MOMEHTY iMITyJIbCY TBEPJIOTO TijIa.
3akoHU 3MiHU i 30eperKeHHs MeXaHIYHOI eHeprii CUCTeMU M. TOYOK.
YMoBH piBHOBaru MexaHiuHoi cucreMu. CTiiika i HecTiliKa piBHOBaru.

MexaHiuHi1 KOJIMBaHHA

® N oYU P

10.

KosnuBaspHi mporecu. OAHOMIPHUM KJIACUYHUN TADMOHIYHUN OCIIUJISATOP.
KosnBaHHSA MeXaHIYHOI CUCTEMU TP MaJINX BiJIXUJIEHHSX BiJl ITOJIOKEHHS
CTiliKOi piBHOBaru.
BinbHi He3racaoyui KOJIMBaHHA: MPYKHUU MAasATHHK.
BinpHi He3racarovi KOJIMBaHHA: MaTeMaTUYHUIN MasATHUK.
BinbHi He3racaroui KotMBaHHA: Qi3UIHUA MAATHUK.
EHepris BiJIbHUX HE3racalOunX KOJIMBAHb.
BinbHI 3racarouy KOJIMBaHHS.
XapakTepUCTUKY BiJTbHUX 3racalouux KOJUBaHb: IOOPOTHICTh, Yyac pesakcarii,
siorapudMidyHUH IEKPEMEHT 3aracaHHs.
Bumyteni kosiuBaHHA. fBuIIe pe30HaHCY.
JlonaBaHHA rapMOHIYHUX KOJIMBaHb. BeKTOpHA Jliarpama.

MoJuekyaapHa ¢pisuka i TepMoguHaMiKka

1. IneanpHuii raz. OcHOBHe PiBHAHHSA MOJIEKY/IAPHO-KiHeTHuuHOI Teopii (MKT)
JJ1s TUCKY 1/leayIbHOTO ra3y. MoJieKy/IsipHO-KiHeTUYHe TIIyMadeHHs
TeMIIepaTypH.

2. PiBHAHHA craHy igeanpHOro rasdy. I3ompomecu. I'a3oBi 3akoHu: bBoiis-
Mapiorra, [Ilapas, T'eii-JTrocaka, JlaapToHa, ABOrasipo.

3. MaremarnuHa HMOBIipHiCTh Toii. @PYHKITiA pO3MOALTY HMOBIpHOCTEH. YMOBA
HOPMYBaHHS HMOBipHOCTEN. AprdMETHUYHE i CTAaTUCTUYHE cepeHI 3HAUEHHS
BEJINYUH.

4. Posmnoain Makcsesa.

5. MakcCBeJIOBCHKHI 3aKOH PO3IOIIY MOJIEKYJI 32 MOJIyJIEM IIBUKOCTEN.
BusHaueHHSA cepeHBOI MIBUAKOCTI MOJeKys. CepeHs KBaJIpaTUdHA
MIBUIKICTH MOJIEKYL.

6. MakcBeJIOBCHKUU 3aKOH PO3IO/IIIY MOJIEKYJ 32 KIHETUUHUMU €HEPTisiMH.

7. lmeanpHuil ra3 B OHOPOIHOMY IOJII TsKiHHA. BapomeTrpryna popmyia
Jlamnaca.

8. Posnozais Boabnmana. 3akoH Makcsesuia- bosipiimasna.

9. OOMiH eHepri€r Mi’k MAKPOCKOIIIYHIMH TiJTaMH: Po0OTa i Temionepeiada
(Temnoo6min). I'padiune BimoOpakeHHA pOOOTH B TEPMOJUHAMIIIL.

10. [lepmmii 3aKoH (ITOYATOK) TEPMOAUHAMIKH JIJISI ITUKJTIB 1 HE KOJIOBUX
MpoIIEeCiB. BHYTpIIIHSA eHeprisa cucTemMu.

11. CtymeHi cBoboau cucteMu. Po3mo/iiyl eHepriii XaOTUYHOTO TEILJIOBOTO PYXY
MOJIEKYJI 3a CTYIIEHSIMH cBOOOI. BHYTpIillIHSA eHepris iealbHOTO Trasy.

12. TemsroeMHICTh. BUIH TEIJIOEMHOCTEH.

13. pyruii 3akoH TepMmoAnHaMiku. CTaTUCTUYHE i TEDMOIMHAMIYHE BU3HAYEHHS
enrporrii. Teopema HepHcra.
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14. Hukn KapHo. TerwoBuii nBuryH. O1iHKa e(eKTHBHOCTI pOOOTH TEIIOBOTO
JIBUTYHA.

15. 3acTOCyBaHH MEPIIIOTO i APYTOro 3aKOHIB TEPMOAUHAMIKY JIJI XapaKTEPUCTHKHU
130IIPOIIECIB B ileaTbHUX ra3ax: i30XOpHUU MpoIiec.

16. 3acToCyBaHHS MEPIIOTO i IPYTOro 3aKOHIB TEPMOIMHAMIKHY /711 XaPaKTEPUCTHKHI
130IIPOIIECIB B ileaTbHUX ra3ax: i300apHuUil mporiec.

17. 3acTocyBaHHSA MEPIIOTO 1 IPYTOro 3aKOHIB TEPMOIMHAMIKHY JIJII XapaKTEPUCTUKU
130IIPOIIECIB B i/leaIbHUX ra3ax: i30TEpMIUHUH ITPOIIEC.

18. 3acTocyBaHH MEPIIOTO i APYTOT0 3aKOHIB TEPMOAUHAMIKY JIJI XapaKTEPUCTUKHU
ajz1iabaTHOTO IPOIIECY B iZleaIbHUX ra3ax.

19. PeasbHi ra3u. BiqMiHHICTh peasbHOTO Ta3y BiJl ijeasibHOTO. PiBHAHHA BaH-/1ep-
Baannbca. I3oTepmu peasibHux rasis. Kpuruunuii crad. BHyTpimHsa eHepris
peayIbHOTO raay.

20. fIBuia nepenocy B razax: 1udysisa, BHyTPILIIHE TEPTH,

TEIIONPOBITHICTb.

Po6ouy nporpamMy HaBYanbHOI AUCLUNAIHK (cunabyc):
CKnageHo: AoLeHT, KaHamaaT ¢is..-maT. Hayk HocauyoB HOpiit ®enoposuny
CTapwuit BuKnagay [posaeHyo OnekcaHgpa BonoaumumpisHa

YxBaneHo: Kabedpol 3arasbHoOi Gi3MKM Ta MojentoBaHHS ¢isMyHMX npotueciB (npotokon N2 1/06-25 Bif,
25.06.2025p.)

MNoropyxeHo MetoauyHoto pagoto HH Bl ( npotokon N2 12 Big 30.06. 2025 p. )
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