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Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA
MeToto HaBYaNnbHOT AUCUMNNIHM € OPMYBAHHA Y CTYAEHTIB HAaCTYMHUX
3araZlbHUX KOMMETEeHTHOCTel:
— 3K 05 3gaTHicTb NpautoBaTh Y KOMaHAa,.
— 3K 08 3gaTHicTb BUMTUCA | OBONOAIBATU CY4aCHUMM 3HAHHAMM.
daxoBux KomneTeHTHOCTE:

— ©K 02 3paTHICTb BUKOPUCTOBYBATU MONOMKEHHA TiAPaABAiIKM, aepo- Ta ra3ognHaMiKn ana onucy

B3aEMOZIi TiN 3 ra30BMM i FigpaBaivHUM cepeaoBULLEM.

— @K 11 3HaHHA OCHOBHMX 3aKOHIB MeXaHiK1, MONERYNAPHOI Gi3UKN, eNeKTPpOMarHeTu3my, onTUKK,

aTOMHOI Pi3NKM, ENEeKTPOTEXHIKM, ENIEKTPOHIKM, OpraHivyHoil i HeopraHivyHoi Ximii
— OK 14 3paTHiCTb BUKOHYBATK aepoanHaMiYHi po3paxyHKKU NiTaKiB i BEpTONbOTIB

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX

— OK 15 3paTHiCTb BM3HA4YaTM ONTUMA/IbHY KOHCTPYKLiO MOBITPAHOrO NiTanbHOro anaparty, B
3aN1€XHOCTIi Big, MOro Nnpu3HayeHHs Ta YMOB eKcnayaTtaui

— ®K 16 3paTHICTb NPOEKTYBATU €1EMEHTU MEXAHIYHOTO eKCnepMMeHTaibHOro obnagHaHHA gna
BU3HAYEHHSA aepoaMHAMIYHNX XapPaKTEPUCTMK NiTaNbHUX anapaTiB, a TAKOXK NapameTpiB MiLHOCTI
Ta NPYXHOCTI IX KOHCTPYKLU,iM


mailto:a-drozdenko@ukr.net

Micna 3aCBOEHHA HABYaNbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi MpPOrpamHi
pe3ynbTaTy HaBYaHHA:

— MPH 24 3actocoByBaTW Yy HaBYa/ibHiIA i NpodeciiHiin AiANbHOCTI OCHOBHI 3aKOHM MeXaHiKu,
MONEKYNAPHOI  i3MKKM, eNeKTpOMarHeTM3My, ONTUKM, aTOMHOI Oi3UKKU, eNeKTPOTEXHIKM,
€N1eKTPOHIKKN, OpraHivyHOl i HeEOpPraHiyHoI Ximii

— MPH 30 AHanisyBaTM pe3ynbTaTu TPyOHOro aepoAMHaMiYHOrO  eKCnepuMeHTy, Ta
BMKOPUCTOBYBATU iX AN BU3HAYEHHA ONTMMANbHOI aepoAMHAMIYHOI KOH®Irypauii nitanbHoro
anaparty Ta Moro eNeMeHTiB

MeTow BUBYEHHA AMUCLUNNIHM € GOPMYBAHHSA Y MalibyTHiX paxiBLiB CTiIMKMX 3HAHb 3 KypCy 3ara/ibHoi
di3MKKM, YMIHHA BMKOPWUCTOBYBATM OTPMMAHHI 3HaAHHA NPM NOAANbLIOMY HABYaHHI, @ TAKOX Yy CBOIM
NPaKTUYHIN [iANbHOCTI.

MpepmeT HaBYaNbHOI AUCUMMNAIHU - OCHOBHI MOHATTA NPO TaKi po3ginu ¢i3nMKKM, AK MexaHiKa,
MoneKkynsapHa ¢ismMKa, OCHOBHI 3aKOHM i NPUHUMNK PyXy TBEPAMX Ti/l, AMHAMIKMN Pi3HUX 00’€KTIB, 3aranbHi
MOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA TeOopiA, OCHOBHI 3aKOHW TEPMOAMHAMIKMN i
MONIEKYNAPHOT Pi3nKM rasis i piaunH.

lMicnAa 3aCBOEHHA HAaBYANbHOI ANCUMNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPMUCTOBYBATM 3HAHHA
byHOaMeHTaNbHUX HayK, WO NeXKaTb B OCHOBI BignoBiagHOI cnewianisauii iHKeHepii, Ha piBHi, HeobxiaHOMY
ONA AOCATHEHHA iHWKWX pe3y/ibTaTiB OCBITHbOI NPOrpamm; 3HaTu po3ainn GisnKku, Lo NexaTb B OCHOBI Kypcy,
Ha PiBHi, HEOOXiAHOMY A5 AOCATHEHHA IHLIMX Pe3yabTaTiB Nporpammn, B TOMy YUCAI MaTu NeBHY 0b6i3HaHICTb
OO0 OCTaHHIX AocArHeHb ¢i3MKU. PO3yMiTM OCHOBHI 3aKOHWM MEBHMX Po3A4ifiB i3vKK, Ta NPUHUUNU
po3B’A3aHHA i3MUYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKNALHUMU iHKEHEPHUMM 3a4a4aMMU.

CTyneHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU MPUHLMMN CUCTEMHOIO aHali3y, NPUYNHHO-HACIAKOBMX 3B A3KiB MiXK 3HaUyWMMN haKTOpamu
Ta HAaYKOBUMM i TEXHIYHUMMW PiLLIEHHAMM, WO NPUMMAIOTLCA Nif, Yac pPo3B’A3aHHA cKnagHux GisnyHMX 3a4av;
3Haxo4uTU NOTPIOHY iHbOpPMaLLilO Yy NliTepaTypi, KOHCY/IbTYBAaTUCA | BUKOPMCTOBYBATM HayKoBi 6a3n AaHux Ta
iHWi BignoBiaHi Axepena iHpopmauii 3 MeTol AeTaNbHOrO BUBYEHHA i AOCNIAXKEHHA iHXEHEePHUX NMUTaHb
BiANOBIAHO A0 cneLjiani3aui;

CtyaeHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HayKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUHUMMIB | MeToAiB, HEOBXiAHMX ANs PO3YMIHHA i3MKKM, Y CTaHAAPTHUX | HECTAaHAAPTHUX CUTyauisx y
Me)Kax BMMOI HaB4Ya/IbHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MWUCNEHHS,
aHani3y Ta CMHTe3y; 34aTHICTb NPUINMATM OBFPYHTOBaHI PilleHHA; 34aTHICTb NPaLOBaTM aBTOHOMHO Ta Y
CKNafZi KOMaHAM; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWI AXKepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3mKku.

2. [MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

Onsa ycnilHOro 3aCBOEHHA AMCUMMNAIHM CTYAEHT MOBUHEH MaTu 6a30BUIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 ¢isMKn Ta MaTeMaTUKW.
MixkaucunnniHapHi 38’ A3KK:
noctpeksiantn: MO 02.2 «PisnKka. YacTnHa 2. EnektpomarHetnam. Ontuka. ATomHa ¢dismka»



3. 3micT HaBYaNbHOI AUCUUNNIHU
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KpeauTtHuii moaynb 1.
« MEXAHIKA. MOJIEKYJIAPHA ®I3UKA»

BcTtyn
®i3nKa Ta ii 38’A30K 3 CyMi*KHUMM HayKamu. Pi3nKa i TexHiYHUI nporpec. OCHOBHI po34inu ¢isnku.

1. ®I3UYHI OCHOBU MEXAHIKA
1.1. KiHemaTtuKka noctynanbHoro i o6eptanbHOro pyxy

3aranbHi NONOXKEHHA: MexaHiKa Ta ii po3ainun; matepianbHa Touka; abcontoTHO TBepAe Tino. Cuctema
Bigniky. [lonoxeHHA MaTepianbHOI TOYKM B npocTopi. LBMAKICTb MOCTynanbHOro pyxy. 3aKoH
A04aBaHHA WBKMAKOCTEeN. [MPUCKOPEHHA Yy BMMNAZAKax MPAMOAIHIMHOIO Ta KPWUBOAIHIMHOTO pPyXy.
KiHemaTnka obepTanbHOro pyxy.

1.2. AnHamiKa nocTynanbHOro pyxy

KnacMyHa mexaHika Ta mexki ii 3actocyBaHHA. [MOHATTA cuMAM, macK, imnynbcy Tina. MNepwun, apyrui,

TPEeTi 3aKoHM HbtoToHa. MpuHumMn BigHOCHOCTI Manines.

3aKOH BCECBITHbOrO TAXiHHA. BinbHe nagiHHA Tin. Bara i HeBaromicTb. Maca rpasiTauinHa i maca
iHepTHa. paBiTauiiHe none Ta MOro XapakTepUCTUKK. KOCMIYHI WBUAKOCTI.

3aKoH 36epexeHHs imnynbey. PeakTUBHUIM pyX.
1.3. EHepria i poboTa

EHepria, poboTa, NOTY)KHicTb. EHepria KiHeETMYHa | NOTeHUiaNbHA. 3aKOH 3b6epeXkeHHA eHeprii. 3iTKHEHHA
OBOX Tin.

1.4. HeiHepuianbHi cuctemm Bigniky
Pyx Tina BigHOCHO HeiHepUiNHMX cuctem Bigniky. Cuan iHepuii. NMocTynanbHa cuna iHepuii, BigLeHTpoBa
cuna iHepuii, cnna Kopionica.
1.5. OuvHamika obepTanbHOro pyxy
Ocobnmsocti obepTanbHOro pyxy. MoOMeHT cuMAM BiAHOCHO TOYKM i BiAHOCHO oci. MoOMeHT napu cua.
MoOMEHT iMNyabCy BiAHOCHO TOYKM i BiAHOCHO OCi. 3aKOH 36epexeHHA MOMeHTY imnynabcy. OcCHOBHe
PiBHAHHA AWHAMIKM 0bepTanbHOro pyxy. BinbHi oci. fonoBHi oci iHepuji. MomeHTH iHepuii pisHMX Tin.
KiHeTnyHa eHepria obepTanbHoro pyxy. lipockon, ripockoniyHMin epekT, NpeLecia ripockona.
1.6. KonusanbHuii pyx
3aranbHi BigomocTi. BinbHi He3racatoui KonmBaHHSA. EHepria KoamnBanbHoro pyxy. MatemaTUYHUM i
bisnYHU MaaTHUKK. BekTopHa giarpama. CknagaHHA KOIMBAHb 0AHOT0 HanpAMKy. CK1agaHHA B3AEMHO
nepneHANKYNSPHUX KOAMBAHb. 3aracatodi  KoamBaHHA. [JOOpoTHiCTb. BumylleHi KonuBaHHA.
ABTOKONMBaAHHA. Pe3oHaHC.
Mpy»KHi XBUAI | PO3NOBCIOAMKEHHSA iX B NPYKHOMY cepeaoBuLi. PiBHAHHA NAOCKOI i chepnyHOi XBUNb.
Croaya xBMAs. XBUIbOBE PiBHAHHA. 3BYKOBI XBWAi. 3BYKOBI XBMAI Ta iXx XapakTepuctuka. Pas3oBa
WBMAKICTb XBUAb. EHepria npy»KHoi xBuAni. EdekT donnepa



1.7. OcHoBM cneuianbHOI TeOpii BiGHOCHOCTI.
1.7.1. OCHOBM penAaTUBICTCbKOI KiIHEMAaTUKMU

CneujianbHa Teopia BiAHOCHOCTI, NOCTyNaTN EMHWTENHA. MepeTBOpeHHA J/lIopeHLa Ta BUCHOBKU 3 HUX:
OOBXMWHA Tin, TPUBANICTb NPOLECIB i OAHOYACHICTb ABULW, B PIi3HUX iHepUiaNbHUX CMCTEMAX BigAiKy.
CKknagaHHA WBUAKOCTEN B C.T.B. IHTEPBaN MiX ABOMa ABULLAMMU.

1.7.2. OCHOBM penaTUBICTCbKOI AUHaMIKK

Maca, imnynbc i eHepria penATMBICTCbKOI YaCTMHKKU. 3B’A30K MiK Macotlo i eHeprieto. YacTuHKa 3

HY/IbOBOIO MAcOH0 CNOKOI0.

1.8. CraTuKa Ta guHamiKa piguH i rasis
Tuck y pianHax Ta rasax. 3akoH [lackanA. 3akoH Apximeaa. PiBHAHHA HenepepBHOCTI. PiBHAHHA
BepHynni. Pyx B’A3Koi pignHKU. Pyx Tin y piamHax Ta rasax. ligHimanbHa cuna Kpuna nitaka

2. MONEKYNIAPHA ®I13UKA | TEPMOAWNHAMIKA
2.1, Mpeamert i meToa MoneKynApHOi PisuKK i TepmoguHamiKu. laeanbHuii ras

MonekynapHa ¢isnKa i TepmoauHamika, iX 3agadi i metogum. MakpockoniyHi napameTtpu i ix
MIKPOCKOMiYHE TAYMAYeHHA. 3aKOHW igeanbHUX rasis. PiBHAHHA CTaHy igeanbHoro rasy. OcHOBHe
PiBHAHHA MOJIEKYNAPHO-KIHETUYHOI Teopii rasy. Temnepartypa.

2.2, Meplunit 3aKOH TepMOgUHAMIKM

BHYTpiWHA eHepria TepMOAMHAMIYHOI cucTemu. Tennota, poboTa, TeNNOEMHICTb. lNeplwimnii 3aKoH
TEpMOAMHaMIKM. I3onpouecu igeanbHOro rasy: i30XOPHWN, i306apHUN, i30TEpMIYHUIA, afiabaTHUN,
NONITPONHMIM NPOLLECH.

2.3. [ pyruit 3aKoH TepmoauHamiku. Teopema HepHcTa

Konosi npouecu. Unkn KapHo 1a iioro KK[. HepisHictb Knaysiyca. EHTponis Ta ii Bnactusocri. Apyrui
3aKOH TEPMOAMHAMIKM i MOro CTAaTUCTUYHWUIA XapakTep. TpeTit 3aKOH TepmoAauHamiku. Teopema
HepHcra.

2.4. CTaTUCTUYHKMIA po3noain

Po3nogin monekyn rasy 3a eHepriamu. 3aKOHM po3noginy bonbumaHa, Makcsenna, Makcsenna-

BonbumaHa.
2.5. fiBnwa nepeHocy B rasax. PeanbHi rasu
2.5.1. fiBuwa nepeHocy
CepenHAa [OBMWMHA BinbHOro npobiry monekynu B rasax. Audysia B rasax. BHyTpiwWHE TepTa B rasax.
TennonposigHicTb rasis.

2.5.2, PeanbHi rasmu

BigmiHHiCTb peanbHOro rasy Big, igeanbHoro. PiBHAHHA BaH-gep-Baanbca. 130Tepmu peanbHMX rasis.

BHYTpiWHA eHepria ra3y. 3pigxeHHA rasis.

4. HasuanbHi matepianu Ta pecypcum

basosa nitepartypa:

1. 3aropogHin, B. B. 3aranbHa o¢i3nka. MexaHika: nigpyyHuk / B. B. 3aropoaHiii ; KMl im. lrops
CikopcbKoro. — 2-e Bua., sunpasn. i gonosH. — Kuis : KII im. Iropa Cikopcbkoro, 2020. — 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3aranbHoi ¢pisnKu : HaBYanbHUI NocibHUK / B.M. Bakantok, A.B. Bakantok ; MiHicTepcTBO OCBITH i
HayKn YKpaiHu, IBaHO-PpaHKIBCbKMI HaLiOHaNbHUMA TEXHIYHMWA yHiBepcuTeT HadTh i rasy. - IBaHo-
®paHkiscbK : IOHTYHT, 2021

3. 36ipHMK 3agady i3 3aranbHOi  i3MKM: HaB4Y. nocib. ANA  CTYAEHTIB  iHMKEHEepPHO-TEXHIYHNX
cneujanbHocTen./ yknaa.: B. M. Bpurideup, |. M. Penanos, /1. . MoHomapeHKo, H. O. AKyHiHa. — Kuis : K|
im. Irops CikopcbKkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252



4. MexaHiKa. 36ipHUK 3a4a4 A0 po3ainy «MexaHika»: HaB4abHWUI NOCIBHKUK / yknaa. B. M. BpuriHeup,O.
B. Aimaposa, /1. . NoHomapeHKo, |. M. Penanos, H. O. fikyHiHa. — KuiB : KIl im. Iropa CikopcbKkoro, 2021.
— 83 c. https://ela.kpi.ua/handle/123456789/46056

5. Wkypaoga 0. 0., Macbko 0. 0., KosaneHko O. A. MonekynapHa ¢i3mka Ta TepmoguHamika. CymcbKui
AeprKaBHUI yHiBepcuTeT, 2021

DopaTtKoBa nitepartypa:
1. KyuepyK .M., FTop6auyk L.T., lyumk MN.MN. 3aranbHuit Kypc ¢isnkun. T.1 MexaHika. MonekynapHa ¢isnka
i TepmoanHamiKa. - K.: TexHika, 1999.

2. ®di3unKa: MexaHika: METOAMYHI BKA3iBKM 40 BUKOHAHHA nabopaTopHux pobit / yknag. A. M. Lona, T. I.
Bpartycs, C. B. ManbuyH. — Kuis : HTYY «KMI», 2012. https://ela.kpi.ua/handle/123456789/1806

3. disnka: MonekynsapHa ¢isnKa: MeToauYHi BKa3iBKM 40 BMKOHAHHA nabopaTopHUx pobit / yknag. A.
M. Uwona, T. | bparycb, C. B. NanbuyH. — Kuie : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol_fizyka.doc

4. MexaHiKa : HaB4a/IbHO-MeTOAMYHUI NOCIBHMK ANa camocTiliHOi poboTu 3 ancumnninm "dismka" : ana
CTYAEHTIB TexHiyHux cneuianbHocten / C.A. FanoyeHKko ; MiHICTepCTBO OCBITU i Haykm YKpaiHu,
HauioHanbHWI TexHivHMIA yHiBepcuTeT "XMI". - Xapkis : TOB "B Cnpasi”, 2021. - 115 c.

5. 3aranbHa ¢i3uKa : nigpydHuk / I.C. PeniHcbKMit ; MiHicTepCcTBO OCBITU | HayKM YKpaiHu, KUiBcbKuit
HauioHanbHWUI yHiBepcuTeT imeHi Tapaca LesuyeHKa. - Kuis : BugasHmuteo "Kapasena", 2020. - 655 c.

6. 36ipHMK 3a4a4 3 Qi3MKM : HaBYaNbHUI NOCIBHUK / |.€. JlonaTtuHCcbKKiA, |.P. 3avek, C.0. HOp'es, O.b.
bineHbka [Ta 14 iHwWwKX] ; MiHicTepcTBO OCBITM i HayKM YKpaiHKW, HauioHanbHM yHiBepcuTeT "/IbBiBCbKA
nonitexHika". - /lbsis : BugasHMUTBO JIbBiBCbKOT NONiTEXHIKK, 2021. - 242 c.

7.3apaui 3 3aranbHoi ¢i3vKkK. MexaHika : HaBYanbHUI NocibHUK / |.B. BeHrep, €.®. BeHrep, /.1O.
MenbHunuyk, O.B. MenbHMYYK ; 3a 3aranbHoto pegakuieto J1.10. MenbHUUyK ; MiHICTEPCTBO OCBITH i HAYKK
YKpaiHu, HixKMHCbKUI gepKaBHUI YHiBepcuTeT imeHi Mukonu Forons. - Kunis : AKagemnepiogmka, 2018.
-745c.

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

IHTepHeT-pecypcu:

1. EnektpoHHa b6ibnioteka: http://physics.zfftt.kpi.ua/mod/page/view.php?id=1002

2. TabopaTtopHuit npakTnkym: http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

3. ®IBUKA. BUUMOCA PO3B'A3YBATW 3AAAMI: http://physics.zfftt.kpi.ua/mod/page/view.php?id=370

HaByYaNbHUW KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHW (OCBITHBOrO KOMMOHEHTA)

3aranbHUM  MeToAMYHMN nigxia A0 BUKAAJAHHA HaB4Ya/bHOI  AUCUMNAIHM  BM3HAYaETbCA  fAK
KOMYHIKaTUBHO-KOTHITUBHWUIA Ta NpodeciMHO OPiEHTOBAHWM, 3riAHO 3 SKMM Yy LEHTpPi OCBITHbOro npouecy
3HAX04MUTbCA CTYAEHT — CyD’EKT HAaBYAHHA | MaMBYTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Neo Ha3ea Temu nekuii Ta nepenik OCHOBHUX NMUTaHb
3/n

Po3gin 1. ®i3nuyHi 0OCHOBM MeXaHiKu

Tema 1.1. KiHemaTtuKa noctynanbHOro Ta obeprasnbHOro pyxy
Tema 1.2. AMHaMiKa NOCTYNaNAbHOro pyxy
Tema 1.3. EHeprin i poboTa
Tema 1.4. HeiHepuianbHi cuctemm Bighiky



https://ela.kpi.ua/handle/123456789/1806
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

pyxy.

N-1. 3aranbHi NonoxeHHA MmexaHiku. KiHemaTudi piBHAHHA MNOCTyNasibHOro

1 OuHamika noctynanbHoro pyxy. I-i, lI-i, [ll-1 3akoHM HbloTOHA. 3aKoH

BCECBITHbOI rpasiTayii. KOCMmiyHi WBUAKOCTI.
PeaKktnsHa cmna.

HeiHepuianbHi cuctemu Bigniky

IMnynbc cuctemm Tin. 3aKoH 36eperKeHHs imnyabey. Pyx Tina 3i 3miHHOW macoto.

EHepris, poboTa, NOTYXKHiCTb. 3aKOH 36eperkeHHA NOBHOI MeXaHiYHOI eHeprii.

Tema 1.5. AnHamika obepTanbHOro pyxy
Tema 1.6. KonnBanbHui pyx.
Tema 1.7 OcHoBM cneuianbHOI Teopii BiAHOCHOCTI
Tema 1.8. CtaTuKa Ta AMHAMIKa piguH i rasis

N-2. OcobauBocti obeptanbHOro pyxy. MomeHT cuan. MOMEHT imnynbcey.

2 3aKoH 36epeXKeHHs MOMeHTy imnynbcy. MomeHT iHepuji Tina. KiHeTuyHa

eHeprifa Tifa npu obepTanbHOMY pyci. YMoOBM piBHOBAru Tina.
MnockonapanenbHuit pyx. Pyx ripockona.

OcHoOBM pPenATUBICTCbKOI KIHEMATUKKN Ta ANHAMIKM.
CraTuKa Ta gMHamiKa piguH i rasis

FapPMOHIYHi KONMBAHHA. 3racatoyi KoAMBaHHA. BUmyLLeHi KonneaHHA. Pe3oHaHc.

Po3ain 2. MoneKkynsapHa ¢i3nMKa Ta TepmoguHamika

Tema 2.1. NMpeamert i meToa moneKynapHoi Gpisukn tTepmogmHamiku. |geanbHuii ras

Tema 2.2. Mepunit 3aKOH TePMOAUHAMIKM
Tema 2.3. Opyruit 3aKoH TepMoaAUHAMIKK
Tema 2.4. CTaTUCTUYHI po3noginu
Tema 2.5. iBuwia nepeHocy. PeanbHi rasu.

I3onpouecw.

TENNOEMHICTb. [eplnii 3aKoH TEPMOANHAMIKMU.

PeanbHi rasu. PiBHAHHA BaH-aep-Baanbca. 3pigKeHHA rasy.

N-3. OcHoBHi nono)eHHA MKT rasy. PiBHAHHA CTaHy ig4eanbHOro rasy.
BHyTpilWlHA  eHepria  TepmoAuHamiyHOi  cuctemn. Tennota, poboTa,

Konosi npouecn. KKA Tennosoro asuryHa. Uukn KapHo. [pyruii 3aKoH
TepmMmoanHamiku. EHTponia i TepmogmnHamivyHa imoBipHicTb. Teopema HepHcra.
MoHATTA nNpo cCcTaTUCTUYHWUIA  po3nogin. PyHKuia posnoginy.
Makcsenna. bapomeTtpuuHa popmyna. Posnogin Makcsenna — bonbumaHa.

Po3nogin

MpaKTUYHi 3aHATTA

OCHOBHMM 3aBAaHHAM NPAaKTUYHUX 3aHATb € 3aKpiI'IJ'IeHHﬂ 3HaHb, OTPUMaAHUX Ha Nekuiax.

No KinbkicTtb
In HasBsa Temu 3aHATTA AyaMTOpPH
> WX roguH
1 MN-1. KinematnKa noctynanbHOro pyxy. Pyx Tina, KNHYTOro nig Kytom Ao 2
FrOPU3OHTY.
[OnHamika nocTynanbHOro pyxy. 3aKoH 36epexkeHHs imnynbcy.
Pyx Tina 3i 3amiHHOIO macoto. PeaKkTmBHa cmna.
3aKoH 36epeXeHHs NOBHOI MexaHiYHoT eHeprii
2 N-2. OuHamika obepTanbHOro pyxy. MomeHT cuaun, imnynabcy, iHepuii. 2
3aKOH 36epeKeHHA MOMEHTY iMNybCy.
OcHOoBM MoONeKynapHoi i3k Ta TepmoguHaMiku. [lepwnint 3aKoH
TepmoanHamikn. TepmoanHamidHi umknum. Unkn KapHo. KK uukny.
BCbOIro rogunH 4




NabopaTtopHi 3aHATTA
BuKoHaHHA NabopaTopHUX POBIT y 3a04HIN GOpMi HaBYaHHA He nepeabayeHo.

6. CamocrTiliHa poboTa cTygeHTa

CamocTitHa poboTa nepeabayvae NiAroToBKY 4,0 NEKLiM Ta NPAaKTUYHMX 3aHATb, 40 Y4acTi B 06roBopeHHi
NMUTaHb TEM, BUHECEHUX AJ/18 CAMOCTIHOI pob0TH, ONPaLLIOBAHHA AKepen i3 CUCKY iTepaTypu ToLLO.

3rigHO HaBYa/NbHOMY MANAHY NPOMOHYIOTLCA IHAMBIAYaNbHI CEMeCTpOBi 3aBAaHHA Yy BUrAagi
CaMOCTIMHOIO BUBYEHHA OKPEMMUX TEOPETUYHUX MUTAHb, MOAY/IbHOT KOHTPOIbHOT poboTH.

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHLOrO KOMMNOHEHTA)

B pamKax BUBYEHHA ANCUMNAIHN CTaBUTLCA HAaCTYMHUI Nepenik BUMOr nepes, CTyAeHTOM:
— o060B'A3KOBeE BiABiAYBaHHA NEKLi/ Ta NPAKTUYHUX 3aHAT;
— Ha 3aHATTAX yBaXHO Ta A06pOYEeCHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta
nokasyBaTu HebaayXicTb 40 NpegMeTy;
— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYaNbHI 3aBAaHHA 3 NpakTUKM Ta MKP, Ta nig 4yac 3axucty Ha
3aHATTI, 260 Ha KOHCyAbTalii, BiANOBIiAAE Ha NMTAHHA BMKNa4aua;
— nepecknagaTtv NPakTU4Hi 3aHATTA Ta MKP MOXKHa Ha KOHCybTau,i;

- NONITUKA Ta MPUHUMNM aKageMidHoi A06povecHOCTI BM3HAyeHi y po3gini 3 Kopgekcy uyecTi
HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHM «KWIBCbKMIA MONITEXHIYHUI IHCTUTYT iMmeHi Irops
Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code.

- HOPMM €TMYHOI NOBEAIHKM CTYAEHTIB i NpauiBHUKIB BM3HA4veHi y po3gini 2 Koaekcy uyecTi
HauioHanbHOro TtexHidyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWIA HCTUTYT imeHi Iropa
Cikopcbkoro». [letanbHiwe: https://kpi.ua/code.

- CTYLEHTU MaloTb NPABO OCKAPMKWUTU Pe3ynbTaTW KOHTPONbHUX 3axopgis, ane 0608B’A3K0BO
aprymeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPIEM He NOroaKykTbCA BiANOBIAHO A0 OLIHOYHOIO AUCTa
Ta/abo 3ayBaXKeHb.

8. Buau KOHTPO/IIO Ta peiTUMHroBa CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

Buau KoHTpoAio:

MOTOYHWIA KOHTPO/Ib: YCHE | MMCbMOBE OMUTYBAHHA 33 TEMOIO 3aHATb, BUKOHAHHSA Ta 3aXMUCT NPAKTUYHUX
3aBaaHb, MKP.

CemecTpoBUNiIA KOHTPO/Ib: EK3aMEH.

PeiATUHT cTyaeHTa 3 AMCLUMNAIHN CKNAAAETLCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoea cknadoea (HaB4anbHa poboTa y cemecTpi)

1. - - BAKOHAHHSA Ta 3aXUCT NPAKTUUYHUX 3aHATb;

2. - MOZlyNIbHY KOHTPO/IbHY PO6OoTY;
Ex3ameHauiliHa cknadosa

3. - BiANOBiAb HAa €K3aMeHi.

Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBAHHA:
Cmapmoea cknadosa
1. MpaKTUYHi 3aHATTA
Barosuit 6an - 5 6an.
MaKcrMmanbHa KifbKicTb 6aniB, oaeprKaHMUX Ha NPaKTUYHKX 3aHATTAX (5 6an x 2) aopisHioe 10 6anis.
- BMKOHAHHS [AOMAalLHbOro 3aBAaHHA (He meHwe 75% Big ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, MOBHI
npasuAbHi Bignosigi - 5 6anis
- BMKOHAHHSA AOMAaLLHbOTro 3aBAaHHA (He meHwe 75% BiA, ycix 3aBAaHb), NpaBUAbHI HENOBHI Bianosiai — 4 6aan


https://kpi.ua/code
https://kpi.ua/code

- BMKOHAHHS A0OMAaLLHbOro 3aBAaHHA (He meHwe 75% BifA ycix 3aBAaHb), 3a10BiNIbHa Bignosiab — 3 6anu
- HEeBMKOHAHHA AOMALLHbOrO 3aBAaHHA, He3aA0BiI/IbHa BianoBsiab — 0 6banis

2. MoaynbHUMU KOHTPOb

MakcrMmanbHa Kinbkictb 6anis 3a MKP gopisHtoe 30 6anis.

- NpaBUNbHWUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa NpaBu/ibHa BigNOBiAb HA BCi NUTAaHHA Nig Yac
3axucty — 30 6anis

- HaABHICTb NOMW/IOK B PO3B’A3aHHi 3aBAaHb Ta HEMOBHA BiANOBIAb HA NUTAHHA MNij, Yac 3axXMCTy, B
3a/1e}KHOCTI Bif, KiNbKOCTi 3a4a4 Ta BiAnosiaei Ha nutaHHa — (15-29 6anis)

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTYy, B 3a/1€HOCTI Bif, KiNbKOCTi
3agay— (1-14 6anis)

- HenpaBW/bHe pPo3B’A3aHHA 3aBAaHb — 0 b6anis

JopaTtkoBi 6ann 3a NpoxoaKeHHs aganTauiiHoro Kypcy 3 ¢isnkm Big IMAO KMl im. Iropsa Cikopcbkoro
HapaxoBYHOTbCA BiANOBIAHO A0 6aniB, BKasaHWUX y cepTUdikaTi, NicNAa OTPMMAHHA AONYCKY A0 €K3aMeHy.

Cyma BaroBux 6aniB KOHTPOIbHUX 3aX04iB NPOTArom | cemecTpy cKknagae:
Rc =10 + 30 = 40 6anis
HeobxiaHoto yMOBOIO A0MNYCKY 40 eK3aMeHY € 3apaxyBaHHSA BCiX MPaKTUYHMX PobiT Ta BUKoHaHHA MKP, a Takox
CTapTOBUI PEUTUHT He MmeHwe 60% Big, Rc, T06TO 24 6anun.

Exk3ameHayiliHa cknadoea wkKanu gopisHoe: Re = 60 6anis
Taknm YMHOM, PEMTUHIOBA LWKana 3 AUCUUNIHU CKNa[aE:

R =40+ 60 = 100 6ani..

Kputepii BU3HaueHHA 6aNbHOI OLiIHKM Ha eK3aMeHi
MoBHa BiANOBIAb HAa TEOPETUYHI NUTAaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a/la4ya, NOBHa BiANOBiAb Ha A04aTKOBI MMTaHHA NO BUBYEHIN Temi - 55 - 60 6anis.
[locTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmauii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha A40AATKOBI NMTaHHA MO BUBYEHIN Temi - 45 - 54 6anis.
HenosHa BignoBiaAb Ha TeopeTUYHi NUTaHHA bineta ( He meHwe 60% noTpibHOI iHPopMaLii), BMpiWeHa
3a4a4a, He BiANoBiAb Ha A0AATKOBI NUTaHHA NO BUBYEHil Temi - 36 - 45 6anis.
HesaposifibHa BignoBiAb Ha TEOPETUYHI NUTAHHA 6ineta, MOMUAKN NMPWU BUPpILLIEHH] 3a4ad4i, BigNoOBiAb Ha
[0AaTKOBI NUTaHHA Mo BUBYEHI Temi - 5 — 35 6anis.
HesaposifbHa BiAMNOBiAb Ha TEOPETUMYHI NMUTaHHS 6Gineta, He BMpilleHa 3aJa4a Ta He BiAMNOBIAb Ha
[0/AaTKOBi NMTaHHA Mo BUBYEHIN Temi - 0 6aniB.
[ns oTpMMaHHA cTyaeHTamu BianosigHMx ouiHoK (ECTS Ta TpaguuiliHMX) MOro penTuHrosa ouiHKa Rb
nepeBoAUTbLCA 3rigHO TabanLi:

Tabnuus BignoBigHOCTIi penTUHroBmx 6anis oUiHKaM 3a YHIBEPCUTETCbKOLO LLKaNOto:

KinbKicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Odye nobpe
84-75 JHobpe
74-65 3a40BiNbHO
64-60 JocTtaTHbOo
MeHwe 60 He3aao0BiNbH
o]
He BMKOHaHi ymoBu A0NYCKy He ponyweHo




9. flogaTtKoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)
MUTaHHA 4O CEMECTPOBOIO KOHTPOIO:

1. KnacmyHa mexaHiKa i mexi 1i 3actocyBaHHA. MaTepianbHa To4yka. Cuctema Bigniky. KiHemaTtuuHi
PiBHAHHA.
2. Pagiyc-BeKTOp, BEKTOP NepemilleHHs, TpaeKkTopin, waax. CepeaHsa i MUTTEBA WUBWAKOCTI. PiBHOMIpHWI
NPAMOAIHINHUA pyX.
3. [MpuckopeHHA. HopmanbHa i TaHreHLUianbHa CKNAA0BI NPUCKOPEHHSA. PiBHO3MIHHIM pyX.
. Pyx maTtepianbHoi TO4YKU No KOAy. KyT NOBOPOTY, KYTOBA WBUAKICTb, KYyTOBE NPUCKOPEHHSA.
3B'A30K MiXK NiIHIMHUMM | KYTOBUMM KiIHEMATUYHMMM XapaKTepUCTMKamu. MNepiog i yactoTa obepTaHHA.

4
5
6. [MHamika maTepianbHOI TOUKM. MNepwnii 3akoH HbtoTOHA. IHepLUianbHi i HeiHepLianbHi CUCTEMM BigAIKY.
7. Cwuna. Maca. Imnynbc maTepiasnibHOT TOUYKW. [pyrnin 3akoH HbloToHa.

8. TperTiit 3aKoH HbtoTOHa. Buau cun y mexaHiui.

9. [paBiTauiliHi cunn. 3aKOH BCECBITHbOrO TAXKIHHA. Cnna TAXKIHHA, Bara Tina.

10. Cunun npy»KHoOCTI. 3aKoH lNyKa.

11. Cunnn 30BHIWHBLOrO i BHYTPiWHbOro TepTa. KoedilieHT TepTa.

12. Cunctema maTepianbHUX TOMOK. 30BHILLHI Ta BHYTPILWHI CMAK. 3aMKHYTa cCUCTEMA.

13. IMmnynbc cucTemu maTepiasibHUX TOYOK. 3aKOH 36eperKeHHn iMmnynbey.

14. LleHTp mac i 3aKOH Moro pyxy. Cuctema LeHTpy mac.

15. PeakTuBHWI pyx. Pyx Tin 3i 3MiHHOO Macoto.

16. Po6oTa nocTiiHOI i 3MiHHOT cKA. MOTYXKHiCTb.

17. KoHcepBaTMBHI i HEKOHCEPBATMBHI CUIN. 3B'A30K MiXK CMNOLO | MOTEHL,ia/IbHOIO EHEpriEtO.

18. Pob6oTa cun npyxKHocTi. MoTeHuiabHa eHepria Npy»XHO AedpopMOoBaHOro Tina.

19. Pob6ora rpasiTauiiHnx cun. MNoTeHuianbHa eHepris maTepiasbHOi TOYKWU B MO CUN TANKIHHA.

20. Pob6oTa cuam TaxKiHHA. NoTeHuianbHa eHepria maTepianbHOi TOYKU B NOAI CUN TAXKIHHA.

21. Buanm mexaHiyHoi eHeprii. KiHeTuyHa eHepris i poboTa.

22. 3aKkoH 36epexkeHHA MmexaHiyHoi eHeprii. 3aranbHO-Qi3UUYHMIA 3aKOH 36epeskeHHA | NepeTBOPEHHS
eHeprii.

23. AGCOJIIOTHO NPYKHUI | aBCONMIOTHO HEMPYKHUI yaaPMW.

24. [pyrnit 3aKoH HblOTOHA B HeiHepLujianbHUX cucTemax Bigniky. Cunu iHepui.

25. MOMEHT CUIN | MOMEHT iIMNYNbCY BiAHOCHO HEPYXOMOI TOYKM i BiAHOCHO HEPYXOMOI OCi.

26. PiBHAHHA MOMEHTIB 419 MaTepPiaNbHOI TOUKM BIAHOCHO HEPYXOMOT TOUKM.

27. PiBHAHHA MOMEHTIB AN1A CUCTEMM MaTepPia/IbHUX TOYOK BiAHOCHO HEPYXOMOI OCi.

28. 3aKOH 36eperKeHHA MOMEHTY iMNyAbCy CUCTEMM MaTepialbHUX TOYOK .

29. MomeHT iHepuii Tina BiAHOCHO oci 0bepTaHHA. Teopema LTelHepa.

30. OcHOBHe piBHAHHA AMHaMIK1 06epTaibHOro pyxy abCcoNOTHO TBEPAOTO TiNla BiAHOCHO HEPYXOMOI OCi.
31. KiHeTMyHa eHepria Tina npu obepTtanbHOMy pyci. KiHeTUYHa eHepria npy naockomy pyci abcontotHo
TBEPAOro Tina.

32. [lpeuecia. lNpockonu.

33. PoboTa i noTy»KHicTb Npu 0b6epTanbHOMY pyCi.

34. [epeTBopeHHA KoopauHaT [laninea. 3akoH A04aBaHHA LWBUMAKOCTEM B KAACUYHIN MeXxaHiui.
MexaHiYHMN NPUHLUMN BiAHOCHOCTI.

35. CranicTb WBMAKOCTI CBiTAA Y Bakyymi. Jocnian MaikenbcoHa-Mopni MNoctynatu EMHWTENHA.

36. [apMOHIYHMIN KOAMBANbHUN pPyX. 3MILLEHHA, WBUAKICTb, MPUCKOPEHHA TOYKW, WO 3AiINCHIOE
rapMOHIYHI KONMBAHHA.

37. [vHamiKa rapmoHiYHUX KonmBaHb. OCHOBHE pPIBHAHHA FAPMOHIYHUX KO/AMBAHb, CAPUYUHEHUX
NPYXHUMM Ta KBa3inpyXKHUMKN CUNAMMW.
38. EHepria BinbHMX He3racatoumMx rapMOHIYHUX KOIMBaHb.



39. ®i3nYHUM MAATHUK. PiIBHAHHA Mannx KoNMBaHb Gi3MYHOrO MaATHMKA.
40. MaTtemaTUYHMN MAATHUK. 3BeAeHa A0BXKMHA Pi3UYHOro MaaTHMKA.

41. BinbHi 3racatodi KonanBaHHA. OCHOBHE pPIBHAHHA AMHAMIKM 3racarumx KoAmMBaHb. JlorapuomivyHuin
AEKPeMeHT 3racaHHA.

42. BumyLleHi KONMBaHHA. Pe3oHaHC.

43, CratuKa piguvH Ta rasie. 3akoH ackana. 3aKoH Apximeaa.

44. [uHamika pigvH Ta rasie. PiBHAHHA BepHynni. Pyx B’a3Koi pignHu.

45, PyxTiny pianHax Ta rasax. ligHimanbHa cnna Kpmaa niTaka.

46. TepmogMHamika. TepmogmMHamiyHi napameTpu. TepmoanHamiyHUIA npouec.
47. lpeanbHuUii ras. BHyTpiWHA eHepria cuctemun. 3aKOH PiBHOMIPHOrO pO3noginy eHeprii 3a cTyneHAMM
BiIbHOCTI.

48. Pob6oTa B TepMmoanHaMIYHOMY NPOLLECI.

49. TennoTa npouecy.

50. PiBHAHHA CTaHy igeanbHOro rasy. Isonpouecu.

51. MepLunit 3aKOH TepMOAMHAMIKK. Moro 3acTocyBaHHA A0 Pi3HMX i30MpoLecis.
52. PiBHAHHA NyaccoHa.

53. 060poTHi Ta HeobopoTHI Npouecu. Konosi npouecu.

54. Tennosa malwmnHa. KoedilieHT KOPUCHOT Aii TeN10BOT MaLLNHMN.

55. [pyruit 3aKoH TepMOANHAMIKMU.

56. Lukn KapHo. |geanbHa TennoBa mawmnHa. ObepHeHuit unkn KapHo. XonogmnbHa mallmHa.
57. Teopema KapHo.

58. HepisHicTb Knaysiyca.

59. EHTpONIA Ta ii BAACTUBOCTI

60. CTaTMCTMUHE TIyMayeHHA APYroro 3aKoHy TEPMOLNHAMIKM.

61. TpeTi 3aKOH TEPMOANHAMIKM.

62. Po3noain Makcsenna.

63. bapomeTpuyHa popmyna. Posnoain bonbymaHa.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CknageHo: cT. BMKA. [lpo3geHKko OnekcaHapa BonogumupisHa, A0UEHT, KaHAMAAT di3.-maT. HayK,
YypcaHoBa MapuHa BanepiiBHa.

YxBaneHo: Kadeapoto 3aranbHoi ¢i3uKu Ta moaentoBaHHA ¢isnyHux npouecis (npotokon Ne 06-24 Bip,
11.06.2024)

Noroa)xeHo MetoaunyHoto Komicieto HH IAT (npotokon Ne6 Big 21.06.2024 p.)



