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Mporpama HaB4Ya/IbHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA
MeToto HaBYaNbHOT AMCUMNNIHM € GOPMYBAHHA Y CTYAEHTIB HACTYMHUX
¢axoBux KomneTeHTHOCTE:

Kadepgpa 3aranbHoi ¢pi3Mku ta

— ®K 10 3HaHHA meToaiB AMdEpPeHLiMHOro YMC/IEHHA, aHaNiTUYHOI reomeTpii, NiHiHOT anrebpu,
iHTEerpasbHOro YNCNEHHA, PO3B'A3aHHA ANdepPEHLIMHUX PIBHAHb, NEPETBOPEHHA aHANITUYHUX DYHKL,iIN

— OK 14 3paTHICTb BUKOHYBATM aepOgMHAMIYHI PO3PaXYHKM NiTaKiB i BEPTONbOTIB

— @K 18 3paTHicTb 3abe3nevyBatM OyHKLUiOHAAbHY Ta TEXHO/IOrYHY B3aEMO3aMiHHICTb €/leMEeHTIB
KOHCTPYKLiM NOBITPSHUX cyaeH

Micna 3aCBOEHHA HABYa/AbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpOrpamHi
pe3ynbTaTh HaBYaHHA:

— MPH 24 BukoHyBaTV ANdEpPEHLINHE YNCNEHHSA, BAKOPUCTOBYBATU METOAM aHaNiTUYHOI reomeTpii Ta
NiHiNHOI anrebpu, BMKOHYBATW iHTErpasbHi YMCNEHHA, PO3B’A3yBaTM AUbEpeHLiHi PiBHAHHA,
nepeTBOPIOBATU AHANITUYHI PYHKLT

— MPH 29 MogentoBaTn 3a A0MNOMOrOK CKiHUEHHUX €/IeMEeHTIB KOHCTPYKLUIi AiTafbHUX anaparTis.
Bu3HauaTK, Ha nigctasi pe3ynbTaTiB CKiIHYEHHO-€NEMEHTHOrO aHani3y Hanpy»eHogedopMOBaHOro
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CTaHy, BigNOBIAHICTb KOHCTPYKLIT abo ii enemeHTiB yMOBaM MiLLHOCTi Zi@HOro TUMY NiTaNAbHOro anapaTy
— MMPH 31 AHanisyBaTtu pe3ynbTati TpybHOro aepoaMHamMiYHOro eKCnepuMeHTY, Ta BUKOPUCTOBYBATMH iX
ONA BU3HAUYEHHA ONTUMANbHOT aepogMHamivyHOi KoHirypauii niTanbHOro anapaTty Ta MOro eflIeMeHTIB

MeTo BMBYEHHA AUCLUNAIHM € GOPMYBAHHSA Yy MalibyTHiX paxiBLiB CTIMKMX 3HAHb 3 KypCy 3ara/ibHoi
di3nKM, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA MPW NOAANbLIOMY HaBYaHHI, @ TaKOX Yy CBOIiN
NPaKTUYHIN AiANbHOCTI.

MpepmeT HaBYaZIbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3dinu ©i3uMKK, AK MexaHiKa,
MonekynapHa ¢i3mMKa, OCHOBHI 3aKOHM i NPUHUUNKU PyXy TBEPAMX Ti/l, AMHAMIKM Pi3HUX 06’€KTiB, 3aranbHi
NOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TepPMOAMHAMIKMN i
MONEKYNAPHOI i3NKK rasis i piguH.

Micna 3aCBOEHHA HaBYANbHOI ANCUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
byHOAMeHTaNbHUX HayK, WO fieXKaTb B OCHOBI BignoBiagHOI cnewianisauii iHKeHepii, Ha piBHi, HeobxiaHOMY
ANA AOCATHEHHA iHWWX pe3ynbTaTiB OCBITHbOI MPOrpamu; 3HaTK po3ainu GisnKuM, WO nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX pe3yabTaTiB NPOrpamm, B TOMy YMCAi MaT NeBHY 06i3HaHICTb
OO0 OCTaHHIX AOoCArHeHb ¢i3MKU. PO3yMiTM OCHOBHI 3aKOHWM MNEBHMX Po3A4inis i3vKM, Ta NPUHUMNMK
po3B’A3aHHA GI3MYHMX 33434, @ TAKOXK 3B’A30K TAKMUX 3a4a4 3 MPUKAALHUMMU iHKEHEPHUMM 3a4a4aMMU.

CTyoeHT noBMHEH YMITM NOEAHYBATU TEOPil0 i MPAKTUKY ANA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU NPUHLMMM CUCTEMHOTO aHaNi3y, NPUYMHHO-HACNIAKOBUX 3B’A3KIB MiXK 3HAUyLWMMK PpakTopamu
Ta HAYKOBMMMU i TEXHIYHUMM PiLLEHHAMM, WO NPUAMAIOTBCA Mif Y4ac PO3B'A3aHHA CKNAAHUX Pi3MUYHMX 3343vY;
3Haxo4MTK NOTPiIOHY iHbOopMaLito y NiTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWIi BignoBigHI gXepena iHpopmaLii 3 MeTOlo AeTaNbHOTO BUBYEHHA | AOCAIOKEHHA IHXKEHEPHUX MUTaHb
Bi4MNOBIAHO A0 cneuiani3aui;

CtyneHTn 3406yayThb BOCBIA 3aCTOCOBYBATU 3HAHHA | PO3YMIHHA HayKOBUX GaKTiB, KOHLENLM, TeopiN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3WKK, Yy CTaHAAPTHUX i HECTAHZAPTHUX CUTyaLiAX Y
Me)Kax BMMOF HaB4Ya/bHOI NPOrpaMmn A0 pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abOCTPAKTHONO MUC/IEHHA,
aHanisy Ta CMHTe3sy; 34aTHICTb NPUMMATU OBI'PYHTOBAHI pilleHHA; 34aTHICTb NpauloBaTM aBTOHOMHO Ta Y
CKNIaZli KOMaHAM; 34aTHICTb ePEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NliTepaTypy Ta iHWI gxKepena iHpopmau,ii
y ranysi iHxeHepii Ta ¢i3nKku.

2. T[MpepekBi3auTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA cXemi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

Ona ycniwHOro 3acBOEHHA AMCUMNAIHM CTYAEHT MOBMHEH MaTu 6a30BWIA piBEHb 3HaHb LWKIbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixgucumnniHapHi 38’A3KK:
noctpeksianTu: 30 11.2 «disnka. YactnHa 2. EnektpomarHeTnam. Ontuka. ATomHa PpisnKka»

3. 3micT HaBYaIbHOI AUCLUUNAIHM

KpeantHuit moaynb 1 — ®isnka. YactmHa 1. MexaHika. MonekynsapHa ¢ismka. 30 11.1
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KpegutHuii mogynb 1.
« MEXAHIKA. MONIEKY/TIAPHA ®I3UKA»

BcTyn
®i3nKa Ta ii 38’A30K 3 CyMidKHUMM HayKamm. Pi3nKa i TexHiYHMIM nporpec. OCHOBHI Po3A4inu ¢isnkKu.

1. ®I3UYHI OCHOBU MEXAHIKA
1.1. KiHemaTuKa nocrtynanbHoro i o06eptanbHOro pyxy

3aranbHi NONOXKEHHA: MexaHika Ta il po3ainu; matepiasbHa To4ka; abcontoTHO TBepae Tino. Cuctema
BiaNiKy. [TONOXKeHHA MmaTepiasbHOI TOYKM B npocTopi. LUBMAKICTL NOCTynanbHOro pyxy. 3aKoH
A04ABaHHA WBKMAKOCTEN. [IPUCKOPEHHA Yy BMMAZAKax MPAMOAIHIMHOIO Ta KPUBOANIHIMHOIO pPYyXy.
KiHemaTunka obepTanbHOro pyxy.

1.2, AuvHamika nocTynanbHOro pyxy

KnacuyHa mexaHika Ta mexi ii 3actocyBaHHA. MNOHATTA cuamn, macu, imnynbey Tina. MNepwuid, apyrun,

TpeTili 3aKoHWU HbtoToHa. MpuHUMn BigHOCHOCTI Manines.

3aKOH BCECBITHbOrO TAXiHHA. BinbHe nmagiHHA Tin. Bara i HeBaromicTb. Maca rpasiTauifHa i maca
iHepTHa. [paBiTauiitHe Nosie Ta MOro XapakTepPUCTUKM. KOCMiYHI WBUAKOCTI.

3aKOH 36eperKeHHs iMMynbey. PeakTUBHUIA pyX.

Pyx Tina BigHOCHO HeiHepLUiNHMX cuctem BigniKy. Cuanm iHepuii. NMocTynanbHa cuna iHepuii, BigLeHTpoBa
cuna iHepuii, cnna Kopionica.
1.3. EHeprina i poboTa
EHepris, pob0oTa, NOTYKHiCTb. EHepria KiHeTUYHA i NnoTeHuianbHa. 3aKOH 36eperkeHHA eHeprii. 3iTKHeHHA

ABOX TiN.
1.4. [OuHamika o6epTanbHOro pyxy

OcobnmBocTi obepTanbHOro pyxy. MOMEHT CMAM BiIHOCHO TOYKM i BiAHOCHO oci. MOMeHT napu cun.
MoMEeHT iMMNynbCy BiAHOCHO TOYKWM i BigHOCHO OCi. 3aKOH 36epeXeHHA MOMEeHTY imnyabcy. OCHOBHe
PiBHAHHA AMHAMIKM 0bepTanbHOro pyxy. BinbHi oci. fonoBHi oci iHepujii. MomeHTU iHepuii pisHMX TiN.
KiHeTnyHa eHepria obepTanbHoro pyxy. lipockon, ripockoniyHmin epekT, npeLecia ripockona.

1.5. KonusanbHuii pyx

3aranbHi BigomOCTi. BinbHi He3racaroui KonmBaHHA. EHepria KonmBanbHOro pyxy. MatematuyHui i
bisMYHN MaaTHUKK. BekTopHa giarpama. CknagaHHA KOIMBAHb OAHOT0 HanpsamKy. CKnagaHHA B3aEMHO
nepneHaAMKYNAPHUX KONMBAHb. 3aracatodi  KoamBaHHA.  [Jo6poTHicTb. BumylueHi  KOnMBaHHA.
ABTOKONMBaHHA. Pe3oHaHC.

Mpy*KHi XBUAi | pO3NOBCIOAXKEHHSA X B MPYKHOMY cepeaoBuLLi. PiBHAHHA NAOCKOT i chpepUyHOi XBUAb.
Croaua xBmaAa. XBWU/IbOBE PiBHAHHA. 3BYKOBiI XBWi. 3BYKOBI XBWJi Ta iX XapaKrtepucTuka. dPasosa
LWBKUAKICTb XBUAb. EHepris npy»KHOT xBuAi. EdpekT Jonnepa

1.6. OcHoBM cneuianbHOI Teopii BiGHOCHOCTI.
1.6.1. OCHOBM pPeNnATUBICTCbKOI KIHEMATUKKU

CneujianbHa Teopia BiAHOCHOCTI, NocTyaTn EMHWTeNHaA. MNepeTBOpeHHA JlopeHua Ta BUCHOBKN 3 HUX:
OOBXMWHA Tin, TPUBANICTb NMPOLECIB i OAHOYACHICTb ABULW, B Pi3HUX iHepUiaNbHUX CUCTEMAX BigAiKy.
CKknagaHHA WBWAKOCTEN B C.T.B. IHTEpBan Mix ABOMa ABULLAMMU.

1.6.2. OCHOBM PEeNATUBICTCbKOI AMHaMIKK

Maca, iMmnynbc i eHepria penaATUBICTCbKOI YaCTUHKKU. 3B’A30K MiK Macotlo i eHeprieto. YacTuHKa 3
HY/IbOBOIO MACOH CMOKOHO.

1.7. CraTuKa Ta gUHamiKa piauvH i rasis

TUCK y piaMHax Ta ra3ax. 3akoH [lackana. 3akoH Apximeaa. PiBHAHHA HenepepBHOCTI. PiBHAHHA
BepHynni. Pyx B8’A3K0i pignHKn. Pyx Tin y piamHax Ta raszax. lNigHimanbHa cuna Kpuna nitaka



2. MONEKYNIAPHA ®I3UKA | TEPMOAWHAMIKA
2.1. MpegmeTt i meTog MmonekynapHoi pismku i TepmoguHamiku. laeanbHuii ras

MonekynapHa ¢isnKa i TepmoguHamika, iX 3agadi i metogu. MaKpocKoniyHi napameTtpu i ix
MIKPOCKOMiYHE TAYMA4YeHHA. 3aKOHW igeanbHUX rasis. PiBHAHHA CTaHy igeanbHoro rasy. OcHoOBHe
PiBHAHHA MOJIEKYNAPHO-KIHETUYHOI Teopii rasy. TemnepaTypa.

2.2, Meplunii 3aKOH TepMOgUHAMIKM

BHYTpiWHA eHepria TepMOAMHAMIYHOI cucTemu. TennoTa, poboTta, TENNIOEMHICTb. lNeplwmnii 3aKoH
TepmoAuHamikK. I3onpouecu igeanbHOro rasy: i30XOpHWN, i300apHUN, i30TEepMiYHUIA, afiabaTHUN,
NONITPONHMIM NPOLECH.

2.3. D pyrui 3aKoH TepmoanHamiku. Teopema HepHcra

Konosi npouecn. Unkn KapHo Ta iioro KK, HepisHicTb Knaysiyca. EHTponia Ta ii BnactusocTti. Apyrui
3aKOH TEpPMOAMHAMIKM i MOro CTAaTUCTUYHWI XapakTep. TpeTil 3aKOH TepmoguHamiku. Teopema
HepHcra.
24. CTaTUCTUYHKMMA po3noain

Po3nogin monekyn rasy 3a eHepriamum. 3akKOHM po3noginy bonbumaHa, Makcsenna, Makcsenna-
BonbumaHa.

4. HasuanbHi matepianu Ta pecypcm
basosa nitepartypa:

1. 3aropogHiii, B. B. 3aranbHa ¢isnka. MexaHika: nigpyyHuk / B. B. 3aropogHiin ; KMl im. Irops
CikopcbKoro. — 2-e Bug,., sunpasna. i gonosH. — Kuie : KII im. Iropa Cikopcbkoro, 2020. — 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Ky3b, O. M. ®i3nka. BubpaHi po3ainn mexaHiku : Hasy. noci6./ Kysb O. M., Apo3aeHko O. B.,
Oonaniscbka O. B. — Kwuis, KMl im. Iropa Cikopcbkoro, 2022. - 128 c¢. URI
https://ela.kpi.ua/handle/123456789/48136

3. WKypaoaa, t0. O. ®isnKka. MexaHika, monekynsapHa ¢pisnmKka Ta TepmoanHamiKka : Hasy. noci6. / 10. O.
Wkrypaoga, O. O. nMNacbko, O. A. KosaneHko. — Cymu : CymAy, 2021. — 221 vc.
https://essuir.sumdu.edu.ua/bitstream-download/123456789/83976/1/Shkurdoda_physics.pdf

4. 36ipHMK 3apady i3 3aranbHoOi  i3MKM: HaBY. nNOCI6. AN  CTYAEHTIB  iHXEHEPHO-TEXHIYHUX
cneuianbHocte./ yknaa.: B. M. Bpurineup, |. M. Penanos, /1. M. MoHomapeHkKo, H. O. AkyHiHa. — Kuis : KNI
im. Irops CikopcbKoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

5. MexaHika. 36ipHuK 3a4a4 A0 po3ainy «MexaHika»: HaB4anbHWUI NocibHMK / yknag. B. M. BpuriHeusb,O.
B. Aimaposa, /1. 1. NoHomapeHKo, |. M. Penanos, H. O. AkyHiHa. — Kuis : KTl im. Iropa Cikopcbkoro, 2021.
— 83 c. https://ela.kpi.ua/handle/123456789/46056

JopatkoBa nitepartypa:

1. KyuyepyK I.M., Nopbauyk I.T., Jlyuuk M.MN. 3aranbHnit kypc $pismnkun. T.1 MexaHika. MonekynapHa ¢isunKa
i TepmoanHamiKa. - K.: TexHika, 1999.

2. 3aranbHa ¢i3nka. MexaHika. MonekynspHa ¢isvka. TepmoamHamiKa : HaByanbHUIA NOCIBHUK / yKknaga,.:
bpatycb T.l.,, Crpokau M.C. — Kwvie : KNI im. lropa Cikopcbkoro, 2022. - 130c.
https://core.ac.uk/download/541272992.pdf

3. bywok I.®., BeHrep €.®. Kypc ¢i3nku: y 3 KH. KH. 1. Pi3nyHi ocHoBU MexaHikn. MoneKkynspHa ¢ismka
i TepMoANHaMIKa: HaBu. nocio. - K.: Buuwa LLIK., 2002. - 375 C.
https://pdf.lib.vntu.edu.ua/books/2015/Byshok 2002 375.pdf

4. ®disnka: MexaHika: MeToAUYHI BKa3iBKN A0 BUKOHAHHA NabopaTtopHux pobit / yknaa. A. M. Lona, T. I.
BpaTtyco, C. B. ManbuyH. — Kuis : HTYY «KMI», 2012. https://ela.kpi.ua/handle/123456789/1806

5. ®i3unKka: MonekynapHa ¢i3nMKa: MeToAMYHI BKa3iBKM 40 BUKOHaAHHA fabopatopHux pobit / yknaa. A.
M. Utwona, T. || bparycs, C. B. TManbuyH. — Kwuie : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol_fizyka.doc


https://core.ac.uk/download/541272992.pdf
https://pdf.lib.vntu.edu.ua/books/2015/Byshok_2002_375.pdf
https://ela.kpi.ua/handle/123456789/1806

6. MexaHiKa : HaB4YaNbHO-METOAMYHMIN NOCIOHMK AN1A CamMOCTiMHOI poboTn 3 ancumnaiHm "disnka" : gna
CTYAEHTIB TexHiuHux cneuianbHocten / C.A. FanoyeHko ; MiHICTepCTBO OCBITU i Haykm YKpaiHu,
HauioHanbHWin TexHidHuM yHiBepcuTter "XMI". - Xapkis : TOB "B Cnpasi”, 2021. - 115 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/53032

7. 3apavi 3 3aranbHoi ¢isnKM. MexaHika : HaBYyanbHUI nocibHuk / |.B. BeHrep, €.®. BeHnrep, /1.1O.
MenbHunuyk, O.B. MenbHMYYK ; 3a 3aranbHoto pegakuieto J1.10. MenbHU4YyK ; MiHICTEepCTBO OCBITH i HAYKK
YKpaiHu, HiXKMHCbKUI gepKaBHUM YHiIBepcUTET imeHi Mukonum Forons. - Kunis : AKagemnepiogmka, 2018.
-745c.

8. KeBwwuH A. T.,lanaH B. B., MunpoHuyk I. J1. ®i3nka : HaB4. nocib. 3 po3s’A3yBaHHA 33434 3 Kypcy 3aras.
disnkn. Nlyubk, 2023. 190 c. https://evnuir.vnu.edu.ua/bitstream/123456789/22382/1/PHYSICS.pdf

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

IHTepHeT-pecypcu:

1. EnektpoHHa 6ibnioteka: 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. ®I3NKA. BHUMOCA PO3B'A3YBATU 3ALAMI:
https://physics.zfftt.kpi.ua/mod/book/view.php?id=1095

HaB4YanbHUM KOHTEHT
5. MeTtoauka onaHyBaHHA HaBYa/IbHOI AUCLUNAIHM (OCBITHDOro KOMNOHEHTA)

3aranbHUM  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/NbHOI  AWUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHMI Ta NpodecitHO OpiEHTOBAHWUIA, 3riAHO 3 AKMM Yy LEHTPi OCBITHbOro npoLecy
3HAXOANUTLCA CTYAEHT — cy6’eKT HaBYaHHA | MaNbYTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Ne HasBsa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb
3/n

Po3gin 1. ®i3nuyHi 0CHOBU MeXaHiKun

Tema 1.1. KiHemaTuKa noctynanbHOro Ta o6epranbHoOro pyxy

N-1. Npegmert i metoa Pi3uKun.

®i3nKka Ti 1i 3B'A30K 3 CyMiXHUMM HayKamu. Di3mMKa i TexHi4HWI nporpec.
1 dyHOameHTaNbHI TMNKM B3aEMOAIiN B npupoai. OCHOBHI po3ainun ¢isnku.

Pyx.

3aranbHi NONIOXKEHHA: MexXaHiKa Ta ii po3ainu; matepiasibHa TOYKa; abCcoNOTHO
TBEpAe TiNo. Cuctema Bigniky. MNonoxeHHA maTepianbHOI TOMKM B NPOCTOPI.
TpaekTopia, waax, nepemiwteHHA. LLIBUAKICTb, NPUCKOPEHHS.

N-2. KiHemaTuKa nocTynanbHOro Ta o6eprasnbHOro pyxy.

LLIBMAKICTb, NPUCKOPEHHA MOCTYNAaNbHOrO PyXy. 3aKOH A04aBaHHA WBUAKOCTEMN.
2 KiHemaTuui piBHAHHA NOCTYNAaAbHOIO PyXy.
PiBHOMiIpHWIA NPAMONIHINHWI pyX. PiBHONPUCKOPEHUN pyX. Pyx Tina KMHYTOrO
nig Kytom A0 ropusoHTy. KpuBoniHinHMn pyx. Ob6epTanbHUn pyx. Kytose
nepemillleHHs, KyToBa LWBWUAKICTb, KyTOBe NpUCKopeHHsA. Mepiog Ta vactoTa.
KiHemaTunui piBHAHHA 06epTanbHOro pyxy.

Tema 1.2. AMHamMiKa NOCTYNaNAbHOro pyxy

N-3. OuHamika nocTynanbHOro pyxy.

3 KnacnuyHa mexaHika Ta mexi ii 3acTocyBaHHA. |HepuianbHi cuctemu Bigniky.
MoHATTa cunm, macu Ta imnyabcey. I-i, 1l-i, [lI-i1 3akoHK HbtoToHa. MpuHLKN
BigHOCHOCTI Maninea. OCHOBHe PiBHAHHA AWHAMIKM NOCTYNANIbHOrO PyXy.
BcecBiTHE TAXKiIHHA. BinbHe nagiHHA Tin. [pasiTauinHe none Ta Moro
XapaKTepuCTMKK. Bara Ta HeBaromicTb. Maca rpasiTauiiHa Ta maca iHepTHa.
KocmiyHi wemnaKocTi.



https://repository.kpi.kharkov.ua/handle/KhPI-Press/53032
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

n-4.

IMmnynbc cuctemum Tin.

3aKoH 36epeXeHHs iIMMy/abCy 3aMKHEHOI CUCTEMW Tin. 3aKOoH 36epexeHHs
iIMNYIbCY ANA NPYXKHOTO | HENPYXXHOTO yAapy ABOX TiA.

PeaKTUBHUM pyX.

PeakTnsHui pyx. PiBHAHHA Melwepcbkoro. Popmyna LionkoBcbKoro.

Cunun iHepuii. Opyrnii 3akoH HbloTOHa B HeiHepuiaNbHUX cucTemax Bidniky.
MoctynanbHa cuna iHepuii. BigueHTposa cmna iHepu,ii. Cnna Kopionica.

Tema 1.3. EHeprifa i po6oTa

N-5. EHeprin, po60Ta, NOTY}XHICTb.

5 . . L . .
KoHcepBaTMBHI Ta HEKOHCEPBATUBHI CUN. EHepria KiHEeTUYHA | NoTeHUjia/bHa.
38’A30K Po6OTM CUAM 3 KIHETUYHOK | MOTEHUia/IbHOK €eHeprielo. 3aKoH
36eperKeHHA NOBHOI MexaHiYHOI eHeprii. 3iTKHEeHHA ABOX Tif.

Tema 1.4. AnHamiKka o6epTanbHOro pyxy
N-6. Ocobausocti obeptanbHOro pyxy. MomeHT CuMaAM BiAHOCHO TOYKMU Ta

6 BigHOCHO oci. MomeHT napu cua. MOMEHT iMnyabCy BIAHOCHO TOYKWM Ta
BiZIHOCHO OCi. 3aKOH 36epeKeHHA MOMEHTY iMNyJ/ibCy.

. N-7. OcHOBHe pPiBHAHHA AMHaMiKKU obepTanbHOro pyxy. MomeHT iHepuii Tina.
Po3paxyHOK MOMeHTYy iHepuii ana Tin pisHoi ¢opmu. Teopema [tonreHca-
LWreliHepa. KiHeTnyHa eHepria Tina npu obepTanbHOMY pyci. YMOBM piBHOBaru
Tina.

8 Nn-8.

MnockonapanenbHuit pyx. KoueHHa TBepporo Tina. KiHeTuyHa eHepris
NAOCKONApanesibHOro pyxy.
Pyx ripockona. lipockonu, ripockoniyHui edpekT. Mpeuecis.

Tema 1.5. KonusanbHwuii pyx.

9 N1-9. TapMOHiUYHi KOAUBaHHA. 3aranbHi BiaOMOCTI. BinbHi He3racatoui rapMoHiYHi
KomBaHHA. OCHOBHE PiIBHAHHA BiIbHMX HE3racal4mMx rapMOHIYHNX KOJIMBAHb.
EHepria Tifla Npu rapMoHIYHUX KOAMBAHHAX. MatematuyHuit Ta ¢isnyHuni
MaATHUKKU. PiIBHAHHA Manmx KonmBaHb ¢pisM4HOIro MaaTHUKA. NMOHATTA BEKTOPHOI
Apiarpamu. CKnagaHHA KOIMBaHb O4HOIO HAMPAMKY.
3racatoui KonmBaHHA. OCHOBHe pPIBHAHHA BIiNbHMX 3racaloymMx KOJIMBaHb.
[Jo6pOTHICTb. J/lTorapndMiYHUIA LEKPEMEHT 3racaHHA.

BumyLueHi KonuBaHHA. Pe30HaHC.
MpyxHi xBuAi. MpyKHi XBMAI | PO3NOBCIOAMKEHHA iX B NPYXHOMY CEpeaoBMULL.
PiBHAHHA nnockoi i cdepunyHoi xBuab. CToAya xBMAA. 3BYKOBI XBWAI Ta ix
XapaKTepuUCcTUKa. EHepria npy*KHoi xBuai. EpekT Jonnepa.
Tema 1.6 OcHOBM cnewianbHOi Teopii BiAHOCHOCTI
N1-10. OCHOBM pPenATUBICTCbKOI KiHEMAaTUKKN
10

CneuianbHa Teopia BiAHOCHOCTI, noctynatM EWHwWTeNHa. [lepeTBOpPEHHA
JlopeHua Ta BUCHOBKM 3 HUX: A,0BXMHA Ti/l, TPUBANICTb NPOLECIB i 0A4HOYACHICTb
ABULL, B Pi3HUX iHepLianbHUX cucTemax Bianiky. CKnagaHHA WBUAKOCTEN B C.T.B.
IHTepBan MixK ABOMA ABULLAMM.

OCHOBM penaTUBICTCbKOI AUHaMIKK

Maca, imnynbc i eHepria penATUBICTCbKOI YAaCTMHKW. 3B’A30K MiX Macolo i
eHeprieto. YaCcTMHKA 3 HY/IbOBOKO MACOIO CMOKOH0.

Tema 1.7. CTaTuKa Ta gMHaMIKa piguH i rasis




11

N-11. CratuKka Ta gMHaMIKa piauH i rasis

Tuck y pigMHax Ta rasax. 3akoH [lackana. 3akoH Apximega. PiBHAHHA
HenepepBHOCTI. PiBHAHHA BepHynni. Pyx B’A3K0i pianHK. Pyx Tin y pignHax Ta
rasax. lligHimanbHa cuna Kpuna nitaka.

Po3ain 2. MoneKkynsapHa ¢i3MKa Ta TepmoguHamiKka

Tema 2.1. NMpeamet i meTo4 MONEKYNAPHOI Gi3UKKM TepMOoaUHaAMIKK. |aeanbHui ras

N-12. OcHoBHi nonoxkeHHA MKT rasy. MonekynapHa $i3mka i TepMmoanHamika,
iX 3agavi i metogn. MaKpOCKONiYHI NapameTpu i iXx MiKPOCKOMiYHE TAyMaAYeHHA.

12 . . . . .

OKpemi 3aKOHU igeanbHUX rasis. PiBHAHHA CTaHy igeanbHoro rasy. OCHOBHe

PiBHAHHA  MONEKYNAPHO-KIHETMYHOI Teopii rasy. TemnepaTypa. 3aKoH

PiIBHOMiIPHOro PO3MNOAiNy eHeprii CUCTEMM 3a CTYNEHAMM BiJIbHOCTI.

Tema 2.2. MepLunii 3aKOH TepMmogUHaMiIKK

N-13. Nepunii 3aKOH TepMOAUHAMIKHK

BHyTpiWHA  eHepria  TepmoAMHamiyHOi  cuctemun. TennoTta, poboTa,
13 TENNOEMHICTb. [leplmnii 3aKOH TepmoaMHaMikn. TennoTa, poboTa, BHYTPILWHA

eHepria  Ans i3onpouecis igeanbHoro rasy: i30XOpPHUN, i306apHUNA,

i30TepmivyHuUiA, agiabaTHMI Npouecw.

Tema 2.3. [ pyruit 3aKoH TepMOAUHAMIKK.

N-14. Opyrnii 3aKOH TepMogUHaMIKN.

Konosi npouecn. Tennosa mawwnHa. KK tennosoro asuryHa. Uukn KapHo.
14 lgeanbHa TennoBa MmawuHa, i KKO. Teopemu KapHo. [pyrMin  3aKoH

TepMoAuHaMiKM, HMoro pisHi  popmyntoBaHHA. HepiBHictb  Knaysiyca.

CTaTUCTUYHUIA  XapaKTep ApPYroro 3akKoHy TepMoAWHaMmiKu. EHTponia i

TepMoANHaMIUYHa iIMOBIpHICTb. Teopema HepHcTa.

Tema 2.4. CTaTUCTUYHI po3noginun

N1-15. CtatUCTUYHI po3noginnm monekyn rasy.

MOHATTA nNpO CTAaTUCTMYHUIK po3nogin. PyHKuia po3noainy. Posnogin
15

Makcsenna. bapomeTtpuuHa popmyna. Posnoain MaKkcsenna — bonbumaHa.

MpakTUUHi 3aHATTA

OCHOBHMM 3aBAaHHAM NPAaKTUYHUX 3aHATb € 3aKpiI'IJ'IeHHﬂ 3HaHb, OTPMMAHUX Ha nekuiax.

Kinbkictb
Ne 3/n
Hasga Temu 3aHATTA AYyAUTOPHUX
rogmuH
M-1. KiHemaTmnKa noctynanbHoro pyxy. OCHOBHI KiHEMaTUYHI 2
BeNMUYMHUN. KpnBOAiHIMHUIA pyX. Pyx Tina, KNHYTOro nig KyTom Ao
ropu3oHTy. Pyx no Koay.
MN-2. AvHamika nocTtynanbHoOro pyxy. Cuau. Mepunii, Apyrui, TpeTin 2
3aKOHU HbloTOHa.
N-3. Imnynbc Tina. 3aKoH 36epeXKeHHs imnybey. 2
M-4. PeakTnBHUI pyX. Pyx Tina y HeiHepuianbHUX cUCTEMAX BiaNiKy. 2
Cunu iHepuii.
N-5. KiHeTnyHa, noTeHLUiaNbHa | NOBHa MexaHiyHa eHepriA Tin. PoboTa 2
i MOTY}KHICTb cMNK. 3aKOH 36epeskeHHA NOBHOT MexaHi4Hoi eHepril
Tina Ta cucTtemu Tin.




M-6. OcHOBHe PiBHAHHA AMHAMIKM 0b6epTanbHOro pyxy. MomeHT 2

6 cunu, imnynbcy, iHepuii. PO3paxyHOK MOMEHTY iHepLii Tia pi3HOT
dopmu. Teopema LLtelriHepa. 3akoH 36epekeHHA MOMEHTY iIMMybCy.
PoboTa i eHepris npu obepTanbHOMY pYyCi.
7 MN-7. OcHoBU MONEKYNAPHOI Bi3MKK Ta TEPMOAMHAMIKN. 3aKOH CTaHy 2

ineanbHoro rasy. TepmoanHamiyHi npouecu. MNeplunit 3akoH
TepMOANHAMIKW. TENNOEMHICTb rasis.

MN-8. TepmoanHaMIYHI UMKAK. pyrnit 3aKOH TepmogmHamikn. Lmkn 2
8 KapHo. KR, unkny. EHTpoORiA.

BCbOIo rogunH 16

NabopartopHi 3aHATTA
BuKoHaHHA nabopaTopHuMx pobiT nepeabayae: NornnMbAeHHA 3HAHb 3 TEOPETUYHOIO Kypcy; HabyTTs
HABMKIB NNaHyBaHHA Ta NMOCTAHOBKU eKCNepPMMEHTa/IbHUX A0CNIAKEHb;, HAbYTTA HAaBUKIB CTaTUCTUYHOIO
06YNCNEHHA eKCMepuMMeHTaNbHUX AaHMX Ta NpeacTaB/ieHHA 1X 3a BMMOramMu Aitoyoi cTaHgapTmsauii;
eKCnepuMeHTaNbHY NepeBipKy BUKOHAHHA 3aKOHIB Gi3nKM.

Temu naboparopHux pobir

Ne HasBa nabopatopHoi poboTn Kinbkictb
3/n ayAUTOPHMUX
roauvH
1 BcTynHe 3aHATTA (IHCTPYKTaXK 3 TEXHIKK 6e3neKkn). 2
2 BuBUYeHHS Teopii 06pobKM pe3ynbTatiB BUMiIPHOBaHb Y Bi3nYHIl 2

Nabopatopii Ha NpMKNaai MaTeMaTUYHOIO MaaTHUKA
B1BYEHHA 3aKOHIB AMHAMIKM TBEPAOro Tina Ha NpUKNaai
di3MYHOro MaATHMKaA
3 BuBYEHHSA AMHaMiKM 06epTanbHOro pyxy 3a A4OMNOMOroH 2
MmanaTHMKa Obepbeka

4 BMBYEHHA 3aKOHIB AMHAMIKM TBEPAOrO Tina Ha NpUKNa4i 2
060pOTHOro MasTHMKA

5 Bu3HaueHHA KoedilieHTa B'A3KOCTI pianHm 3a meTogom CToKca. 2
B13HauyeHHA BiAHOLIEHHA TEMNJIOEMHOCTI ra3y Npu cTasiomy
TUCKY [10 MOT0 TEMJIOEMHOCTI MPW cTasiomy 06'emi

6 BMBYEHHA NamiHapHOI Teuil ra3y Kpisb TOHKi TpyoKu. 2
JocnipxeHHA 3aKOHyY po3nogainy bonbumana.

7 3aKNto4He 3aHATTA 2

BCbOIro rogunH 14

6. CamocrTiiiHa poboTa cTygeHTa

CamocTinHa poboTa CTyZeHTiB NoAArac y Niarotosu,i 3aBAaHb, OTPUMAHUX Ha nonepeaHix NeKuinHuX.
NPaKTUYHMX ab0 NabopaToOPHMX 3aHATTSAX.

3rigHO HaBYa/NbHOMY MAAHY NPOMOHYIOTLCA IHAMBIAYaNbHI CEMEeCTpPOBi 3aBAaHHA Yy BUrAagi
CaMOCTIAHOIrO BMBYEHHA OKPEMUX TEOPETUYHUX MUTAHb, AKI He PO3rNA4anMUCh Ha NeKuiax, moayabHoi
KOHTPO/IbHOT POBOTH, PO3B'A3KY 33434 Ha KOXKHOMY NPaKTUYHOMY 3aHATTI, NPOBeAeHHA PO3PaxyHKiB 3a
NepBUHHUMU JaHUMKN, OTPUMAHUMM Ha NaboPaTOPHUX 3aHATTAX.



MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

B pamKkax BUBYEHHA ANCUMNAIHN CTaBUTLCA HAaCTYMHUI Nepenik BUMOr nepes, CTyAeHTOM:

— 060B'A3KOBe BiABIAYBAHHA NEKLiN, NPAKTUYHUX, Ta NABOPATOPHUX 3aHATD;

— Ha 3aHATTAX yBaXHO Ta J06pPOYECHO CTaBUTUCb A0 OTPMUMAHOrO MaTepiany, NPOABAATU AaKTUBHICTb Ta

nokasysaTh HebanayKicTb 40 NpegmeTy;

— CTYAEHT camocCTiMHO odopmatoe nabopaTtopHy poboTy, 3rigHO NPOTOKONY, HAAaE BMCHOBKM Ta

BiZANOBIAi Ha KOHTPOAbHI 3anuTaHHA. Mig Yac 3axmMcTy Ha 3aHATTI, abo Ha KOHcyAbTauji, Bignosigae Ha

NUTaHHA BMKNagauya;

— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYyaNbHI 3aBAAHHA 3 NPAKTUKM, Ta Mig, Yac 3aXMCTy Ha 3aHATTI, abo

Ha KOHCyNbTaUji, BiANOBIAAE HAa NUTAHHA BMKNa4aya;

— nepecknafatv NPaKTUYHi Ta 1aboPaTOPHI 3aHATTA MOXKHA Ha KOHCYbTau,i;

— 3aCTOCOBYETbCA MOJIITMKA 3a0XxodyBasbHUX/WTpadHUX 6anie (gus. PCO), AKi CTyAeHT moxe 3apobuTu
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0X04yBasibHi 6ann BPaxoBYHOTbCA TiZIbKM HA €K3aMEHi 32 YyMOBM
A0NYCKY;

— [OoAaTKoBI 6ann 3a NPoXoAKeHHA aganTauiiHoro Kypcy 3 ¢ismku Big, IMAO KMl im. Iropa Cikopcbkoro
HapaxoBYHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTUdikaTi, Nicna OTPMMAHHS A0MYCKY A0 eK3aMeHYy.

- NoniTMKa Ta NPUHUMOW aKagemidyHoi Ao6poyecHOCTi BM3HaAueHi y po3gini 3 KopgeKcy uecTi

HauioHanbHOro TexHi4HOro yHiBepcuteTy YKpaiHM «KWIBCbKUI MNOAITEXHIYHUIA HCTUTYT imeHi Iropsa

Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

- HOPMUM eTMYHOI NOBEeAIHKW CTYAEeHTIB i NpauiBHUKIB BMU3HA4veHi y po3aini 2 Koaekcy uyecTi

HauioHanbHOro TtexHidyHOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWUIA HCTUTYT imeHi Iropa

Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

— NONITUKA BUKOPUCTAHHA LUTYYHOrO iIHTENEKTY 4N1A akagemidHoi gianbHocTi B KMl im. Iropa Cikopcbkoro

https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf

B yHiBepcuTeTi BM3HAETbCA aKaZEeMiYHO HevyeCcHMM TaKi cnocobu BuMKopucTaHHa mogenen LI, Aki

NopyLWYTb NPUHLMAN A0O6POYECHOCTI Ta ETUKN A0CNIAXKEHDb, HANPUKAaA,:

e BupaaHHA TekcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUl BmicTy iHWKUX AKepen, 3a BAACHY
poboTy. BukopuctanHa LWI gna aBToMaTM4HOI reHepauii TekcTiB abo nepedpasyBaHHA HaABHOrO
KOHTEHTY 6e3 HaneXXHOro BKasaHHA AXKepes NOPYLIYE NPUHUMNM aBTOPCTBA Ta BBAXKAETHLCA M/1AriaToOM.

e CTBOpEHHA HenpaBAMBMX OaHUX | NpPeAcTaB/eHHA iX AK NiATBEPAMKEHHA BIACHUX AO0CAIAMKEeHb
(dabpukauia aaHmx).

- CTYAEHTM MatoTb NPABO OCKAPMKWUTU Pe3yibTaTU KOHTPONIbHUX 3axopgis, ane 060B’A3KOBO

APryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM HE NOroA)KytTbCA BiAMNOBIAHO A0 OLIHOYHOrO JUCTa

Ta/abo 3ayBaKeHb.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)
Buau KoHTpOAtO:
MOTOYHWIA KOHTPO/Ib: YCHE | MMCbMOBE OMUTYBAHHA 33 TEMOIO 3aHATb, BUKOHAHHSA Ta 3aXMUCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3aXMUCT labopaTopHux pobit, MKP.
KaneHgapHWM KOHTPO/b: MPOBOAMUTBLCA ABiYi HA CEMECTP AK MOHITOPMHT NOTOYHOIO CTAaHY BUKOHAHHA BUMOT
cunabycy.
CemecTpoBUNIA KOHTPO/Ib: EK3aMEH.
PeATUHr CTyAeHTa 3 ANCLMNIHU CKNaAaEeTbCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoea cknadosa (HaB4anbHa poboTa y cemecTpi)
1. - BUKOHaHHA Ta 3axuUcT 6 1abopaTopHUX pobiT;
2. - BUKOHAHHSA Ta 3aXUCT NPaKTUYHUX 3aHATD;
3. - MOAYNbHY KOHTPOJIbHY PO6OTY;
Ex3ameHauiliHa cknadosa
4. - BigNOBiAb HAa €K3aMeHi.
Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBaHHA:
Cmapmoea cknadosa

1. MpaKTUUHI 3aHATTA


https://kpi.ua/code
https://kpi.ua/code
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu_2023.pdf

Barosuit 6an - 2 6anu.

MaKcumanbHa KinbkicTb 6aniB, oaep*aHMxX Ha NPaKTUYHUX 3aHATTAX (2 6anu x 8) popisHioe 16 Hanis.

- BMKOHAHHA AOMALIHbOrO 3aBAaHHSA (He meHwe 75% BifA ycix 3aBAaHb), aKTMBHaA Pob0OTa Ha 3aHATTI, MOBHi
npasBuAbHiI Bignosigi - 2 6anu

- BMKOHAHHS A0OMALLHbOrO 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), NPaBUAbHI HeNOBHiI Bianosigi — 1,6
6anu

- BMKOHAHHS A0MaLLHbOro 3aBAaHHA (He MmeHLwe 75% BiA ycix 3aBAaHb), 3a40BinbHi Bignosigi — 1,2 6anis

- BMKOHAHHS AOMalLHbOro 3aBAaHHsA (He meHwe 75% Bifa ycix 3aBaaHb) — 1 6an

- HEeBMKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40BiNbHa Bignosiab — 0 6anis

CTPOK BUKOHAHHA KOXHOIo A0MaLUHbOro 3aBAaHHA — ABa TUXKHI Bif, AHS MOro OroNowWeHHs. Y pasi 3aTpUMKu

34a4i 6iNbLl HiXK Ha ABA TUXKHI NicNA BCTAHOBNEHOTO AeAslaiHy 6e3 NoBaXKHOI NPUYMHUK, oaepkaHni Ban 3a

3aBAAHHA 3HMKYETLCA Ha 20%.

2. lTabopaTopHi pobotun

Barosuit 6an - 3 6anu.

MakKcMmanbHa KinbKicTb 6aniB, oaeprkaHMx Ha nabopaTopHMX 3aHATTAX (3 6ann x 5) aopisHioe 15 6anis.

Ons Toro wob6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HEOOXiaHO

- MiAroTyBaTMCA A0 BMKOHAHHA POOOTWU, HamMMcaTU BAACHOPYY BiANOBiAI Ha KOHTPO/IbHI 3anMMTaHHA 4O
poboTn (He meHwwe 75% Big, ycix 3anMTaHb 40 Po6OTH);

- 04epKaTh JoNycK A0 BUKOHAHHA poboTy;

- 34IMCHUTU NabOPaATOPHMUI EKCNEPUMEHT, BUKOHYIOYI BCi MYHKTU NOPAAKY BUKOHAHHA poboTn Ta 06pobKM
eKCnepuMeHTaIbHUX AaHWUX, 3a3HAY€eHi y NPOTOKONI 40 Po60TH; OXaltHO 3aNOBHUTM NPOTOKO/ Ta BUKOHATU
HeobxiaHi rpadiuHi NobyaoBM HA MiniMeTpoBOMY Nanepi; BUKOHATU MeTy poboTM Ta HanMcaTU BUCHOBOK;

- 34aTV TEOPETUYHY YacTUHY poboTK Yepes TecTyBaHHs abo cnisbeciay;

- BUNPABUTU 3ayBa*KeHHA BUKAaAa4a

3apaxoBaHa pob0oTa OLHIOETLCS HACTYNMHUM YNHOM:

- NOBHa NpaBW/bHA BignoBiab 6e3 3ayBarkeHb- 2,5 - 3 6anu

- HEenoBHa BiAMNOBIAb, HAABHICTb 3ayBaXKeHb A0 poboTtn - 1,5 - 2 6banu

- 3a/[0Bi/ibHa BiANOBIAb, HASIBHICTb CYTTEBUX 3ayBarkeHb A0 poboTn 0,5 — 1 6an

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 Hanis

Mepe3aaya ouiHeHoi poboTK He nepepbaveHa.
CTpoK 3paui npoTtokony nabopatopHoi poboTH — ABa TUXKHI Big AHA Ti BUKOHAHHA. Y pasi 3aTpMMKK 34aui
6inbL Hi*K Ha ABa TUXKHI NiciA BCTAHOBJIEHOTO AeANaliHy 6€3 NoBaXKHOI NPUUYMHU, OJEPKaHUI 6an 3a poboTy
3HUKYETbCA Ha 20%.
3. MoaynbHuUii KOHTPONDb
MaKcumanbHa KinbKicTb 6anis 3a MKP gopisHtoe 19 6anis, Lo BKAOYAE 6anun 32 NMCbMOBE BUKOHAHHSA poboTn
Ta YCHUI 3axuct. PoboTa BUKOHYETbCA Bif PYKM B 30WNTI abo Ha nuctax A4, rpadikn Ta Kpec/ieHHA — Ha
MminimeTposomy nanepi. HeobxigHa HaABHICTb TUTY/AbHOI CTOPIHKKW, YMOB 33a4ady BiANOBiAHOro BapiaHTy,
Mas/loHKIB 40 3a4ay, AEeTa/fibHOro OnuMcy Po3B’A3aHHA 3a4ay 3 NOTPIOHMMU MOACHEHHAMW, BUBEAEHHAM
dopmyn Ta noeTanHMMKN 0BUYMUCNEHHAMM, @ TAKOXK BUCHOBKY A0 POo60TU. TUTY/NbHY CTOPIHKY Ta YMOBM 3aau
MOXKHa po3apyKyBaTu. licnsa Toro sk nMcbMoBa poboTa 3apaxoBaHa, MOXK/NBE NPOBEAEHHS YCHOIO 3aXMCTy
poboTu:
- NOBHWI NPaBUIbHUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa nNpaBuabHa BigNOBIAb Ha BCi NUTAaHHA Nig
yac 3axucty pobotu — 19 6anis
- HaABHICTb NOMWIOK B PO3B’A3aHHI 3aBAaHb abo HenoBHa BiAMNOBIAb HA MUTAHHA Mi4 Yac 3aXUCTY, B
3a/1eXKHOCTI Bif, KiNbKOCTi 3a4a4 Ta Bianosiaen Ha nutaHHa — (10-18 6anis)
- HafABHICTb MOMMW/IOK B pO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/IEXKHOCTI Bif, KiNbKOCTI 3aga4—
(1-9 6anis)
- HenpaBunbHe po3B’A3aHHA 3aBAaHb — 0 Hanis
MepecknagaHHA pesynbtatis MKP He nepea6aueHo.
CTPOK BUKOHaHHA NUCbMOBOI YacTUHU MKP — aBa TUKHI Big, AHA Ti orosioweHHn. Y pasi 3aTpMmKM 3aa4i 6inbLu
Hi*K Ha ABa TUXKHI Nicnsa BCTaHOBAEHOrO geAnaiHy 6e3 noBaXKHOI NPUYMHK, oAepKaHU 6an 3HUKYETLCA HA
20%.



3aoxouyBanbHi Ta wrpadHi 6anu:
3aoxo4yBanbHi 6ann MoXHa 3apodbUTKU NLe NPOTATOM HAaBYaA/IbHOTO CEMECTPY.

— 3a NpaBW/IbHY BiAMNOBiAb HAa NUTAHHA Nig Yac 06roBopeHHs Ha NekLii cTyaeHT oTpumye +0,5 6anu;

— 32 3alHATTA NPM30BOro MiCUA Ha BCEYKPAIHCLKIM/MiXKHapOAHil CTyAeHTCbKIM oniMmniagi, TYpHipi, KOHKypCi
TOLWO 3 AncumMnNiHn «DisnKa» CTyAeHT OTPUMYE 3a nepwe micue +7 6anis, 3a 2 - 3 micue +5 6anis, 3a 4 - 5
micue +3 6anu;

— 3a MiAroToBKY Te€3 Ta y4yacTb Yy BCEYKPATHCbKiN/Mi*KHApPOAOHIN CTYAEHTCbKIN KOHpepeHUil 3 AUCUMMNIHN
«®Pi3nKa» CTyaeHT oTpUMye +5 6anis;

— 3a nigrotosky Ta nyb6nikauilo AOCAIAHMLUbBKOI/OrNAA0BOI CTaTTi Yy $axoBOMY KypHani 3 AUCUUMNIHK
«®Pi3nKa» CTyaeHT oTpUMye +7 6anis.

3aoxo4yBanbHi 6311 BPaxoBYHOTLCA TiZIbKM HA €K3aMeHi Nic1A OTPMMaHHA AOMNYCKY.
[opaTkoBi 6ann 3a NpoxoaKeHHA aganTauiitHoro Kypcy 3 ¢isukm Big IMAO KNI im. Irops Cikopcbkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicNA OTPMMAHHA AONYCKY 40 €K3aMeEHY.

LWTpadHi 6ann moxHa ogeprkath 3a

— MNOpPYWEHHA NPUHLMNIB aKademiyHoi pobpouyecHocTi: 6anu 3a poboTy, Npu 34a4i AKOI BUABNEHI
NOPYLLUEHHS NPUHUMMIB akaaeMidyHOoi 406pPOoUYECHOCTI, aHYOTbCS;

— TMOPYLWEHHA NPUHLMMIB €TUKN Ta J06POYECHOCTI BUKOPUCTAHHA LWITYYHOTO iHTENeKTy: 6anun 3a poboty
aHYNOI0THCS;

— HecBOevacHe nogaHHA MKP — BTpaTa MOXK/IMBOCTI 3apobutn 6aam 3a 3axuct MKP.

Cyma Barosux 6aniB KOHTPO/IbHUX 3aXOAiB NPOTArOm | cemecTpy cKnaaae:
Rc=16 +15+ 19 =50 6anis
HeobxigHoO yMOBOK AOMNYCKY A0 €K3aMeHYy € 3apaxXyBaHHA BCiX N1abopaTopHUX pobiT, BCiX NPAKTUYHUX
pobiT Ta BUKOHaHHA MKP, a TakoX CTapTOBUI penTUHT He meHWwe 60% Bia Rc, To6T0 30 6ani..

Ek3ameHauyiliHa cknadoea wKanun gopisHioe: Re = 50 6anis
TaKMM YMHOM, PEUTMHIOBA LWKana 3 AUCUMNAIHN CKNaaaE:

R =50+ 50 = 100 6anis.

Kputepii BU3HaueHHA 6aNbHOT OLiHKM Ha eK3amMeHi
MoBHa BiANOBiAb Ha TEOPETUYHI NTaHHSA bineta (He meHwwe 90% noTpibHOI iHpopmali), BUpiweHa
3a4a4a, NOBHA BiAMOBIAb Ha A0AATKOBI MMTaHHSA NO BUBYEHIM Temi - 45 - 50 6anis.
[locTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmauii),
BUpilleHa 3a4a4a, HeNoBHa BiANOBiAb Ha A0A4ATKOBI NUTAHHA MO BUBYEHI Temi - 38 - 44 6anis.
HenosHa BignoBiab Ha TeopeTU4Hi NUTaHHA bineta ( He meHwe 60% noTpibHOI iHPopMaLii), BMpiWeHa
3a4a4a, He BiANoBiAb Ha A0AATKOBI NUTaHHA NO BUBYEHil Temi - 30 - 37 6anis.
HesaposifbHa BignoBiAb Ha TEOPETUYHI NUTAHHA 6ineta, MOMUAKN NMPWU BUPpILLIEHH] 3a4ad4i, BigNOBiAb Ha
[0AAaTKOBi NUTaHHA Mo BUBYEHi Temi - 5 — 29 6anis.
HesapoBinbHa BiAnoBiAb Ha TEOPETUMYHI NMUTaHHA 6Gineta, He BMpilWleHa 3ajaya Ta He BiAMNOBiIAb Ha
[0aTKOBi NUTaHHSA Mo BMBYEHi Temi - 0 6anis.
Ona oTpuUMmaHHA cTyaeHTamu BignosigaHux ouiHoK (ECTS Ta TpaauuiiHUX) MOro penTuHroBa oLiHKa RD
nepeBoAUTbLCA 3riAHO TabauLi:

Tabnuuga BignoBiAHOCTI peMTUHroBMx 6aniB OLIHKaM 33 YHIBEPCUTETCbKOIO LLIKa0I0:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3a/10Bi/IbHO
64-60 JocTaTHbO
MeHwe 60 He3aposinbHO
He BMKOHaHi ymoBu A0NYCKy He ponyuweHo




9. flogaTtKoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)

MUTaHHA 8O CEMECTPOBOrO KOHTPOIO:
1. KnacmyHa mexaHiKa i mexi 1i 3actocyBaHHA. MaTepianbHa To4yka. Cuctema Bigniky. KiHemaTuuHi

PiBHAHHA.

2. Pagiyc-BeKTOp, BEKTOP NepemilleHHs, TpaeKkTopin, waax. CepeaHa i MUTTEBA WUBWAKOCTI. PiBHOMIpHWI
NPAMONIHINHWI PyX.

3. [MpuckopeHHA. HopmanbHa i TaHreHLUianbHa CKNAA0BI NPUCKOPEHHSA. PiBHO3MIHHIM pyxX.

Pyx maTepiafibHOT TOUKM NO KONy. KyT MOBOPOTY, KYTOBA LWBUAKICTb, KYTOBE NPUCKOPEHHA.
3B'A30K MiXK NiIHIMHUMM | KYTOBUMM KIHEMATUYHMMM XapaKTepUCTMKamu. lMNepiog i yactoTa obepTaHHA.

. Cwnna. Maca. IMnynbc matepianbHOi TOYKK. [pyrmit 3aKoH HbtoToHa.
. TpeTilhi 3aKOH HbloTOHa. Bugm cnn y mexaHiu,i.
. ['paBiTauiinHi cnnun. 3aKoH BCECBITHbOTO TAXKIHHA. CMNa TAXKIHHA, Bara Tina.
10. Cunun npy»KHocTi. 3aKkoH lNyKa.
11. CunAn 30BHIWHBLOrO i BHYTPiWHbOro TepTa. KoedilieHT TepTa.
12. Cucrema matepianbHMX TOYOK. 30BHILLHI Ta BHYTPIWHI cMAK. 3aMKHYTa CMCTEMA.
13. Imnynbc cucTemu maTepiasibHUX TOYOK. 3aKOH 36eperKeHHn iMmnynbey.
14. LeHTp mac i 3aKoH noro pyxy. Cuctema LLeHTpY mac.
15. PeakTuBHWI pyx. Pyx Tin 3i 3MiHHOO Macoto.
16. Po6oTa nocTiiHOi i 3MiHHOT cuA. MNOTYXKHiCTb.
17. KoHcepBaTUBHI i HEKOHCEPBATUBHI CUN. 3B'A30K MiXK CMOLO | MOTEHL,iaIbHOKO EHEPTIEHD.
18. Pob6oTa cun npyKHocTi. MoTeHuUiabHa eHepria NpyXHO AedOopMOBaHOro Tina.
19. Pob6orTa rpasiTauiitHmx cun. MoTeHuUianbHa eHepria maTepiaibHOT TOYKM B NOJi CUAN TAXKIHHA.
20. PoboTta cunm TaxKiHHA. MoTeHuiaIbHA eHepria maTepianbHOI TOYKM B MO CUA TANKIHHA.
21. Buam mexaHiyHoi eHeprii. KiHeTuuHa eHepris i poboTa.
22. 3aKkoH 36epexkeHHA MexaHiYyHOoi eHeprii. 3arasbHO-Qi3UUYHMUIA 3aKOH 36epeskeHHA | NepeTBOPEHHS

4
5
6. [uHamika maTepia/ibHOI TOYKM. MNeplinii 3akoH HbloToHa. IHepUianbHi | HeiHepUianbHi cuctemm Bigniky.
7
8
9

eHeprii.

23. ABCONOTHO NPYKHWUI | aBCONOTHO HENPYKHUI YAAPMW.

24. [pyrnit 3aKoH HblOTOHA B HeiHepLjianbHUX cucTemax Bigniky. Cunu iHepui;i.

25. MOMEHT CUAN | MOMEHT iMNYyNbCY BiAHOCHO HEPYXOMOI TOYKM i BIiAHOCHO HEPYXOMOI OCi.

26. PiBHAHHA MOMEHTIB AN1A MaTepianbHOI TOYKM BiAHOCHO HEPYXOMOI TOYKM.

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

28. 3aKoH 36eperKeHHss MOMEHTY iMMY/IbCY CUCTEMU MaTepiasibHUX TOYOK .

29. MomeHT iHepuii Tina BiAHOCHO oci obepTaHHA. Teopema LUTeliHepa.

30. OcHOBHE pPiBHAHHA ANHAMIKN 06epTasibHOro pyxy abco/IloTHO TBEPAOrO Tijla BiAHOCHO HEPYXOMOI OCi.
31. KiHeTMyHa eHepria Tina npu obeptanbHOMy pyci. KiHeTUYHa eHepria npu naockomy pyci abcontotHo
TBEPAOro Tina.

32. [lpeuecia. lpockonu.

33. PoboTa i noTy»KHicTb Npu ob6epTanbHOMY pyCi.

34. [lepeTBOopeHHA KoopauHaT [aninena. 3aKoH [o04aBaHHS LWBMAKOCTEM B KAACUMYHIM  mMexaHili.
MexaHiYHMN NPUHLUMN BiAHOCHOCTI.

35. CranicTb WBMAKOCTI CBiTAA Y BaKyymi. MocTtynatm EnHWwTEeMHa.

36. T[ApPMOHIYHMA KONMBANbHUI PYyX. 3MIlLleHHA, LWBUAKICTb, MPUCKOPEHHA TOUKWU, WO 3AIACHIOE
rapMoOHiYHi KOJIMBAHHA.

37. [uHamika rapmoHiYHuMx KonueaHb. OCHOBHEe pPIBHAHHA TAPMOHIYHUX KOJIMBAHb, CMPUYUHEHUX
NPYXHUMM Ta KBa3iNpPyKHUMWN CUNAMMW.

38. EHepria BinbHMX He3racatoumMx rapMOHIYHUX KOIMBaHb.

39. ®i3nYHUMN MAATHUK. PiIBHAHHA Mannx KoNMBaHb Gi3MYHOrO MaATHMKA.

40. MaTeMaTU4YHUIN MaATHUK. 3BeAeHa A0BXKMHA Gi3MYHOro MaATHMKA.

41. BinbHi 3racatodi KonmMBaHHA. OCHOBHE PIBHAHHA AMHAMIKM 3racatoumx Ko/MBaHb. JlorapnudmiyHuim
OEKPEeMEHT 3racaHHA.



42. BumylleHi KonMBaHHA. Pe3oHaHC.

43. CratuKa piguvH Ta rasie. 3akoH [Mackana. 3akoH Apximeaa.

44. [unHamika piguH Ta rasie. PiBHAHHA BepHynni. Pyx B’a3Koi pignHw.

45. PyxTiny pignHax Ta rasax. lligHimanbHa cmna Kpuna niTaka.

46. TepmogmHamika. TepmoanHamivHi napameTpu. TepmogmHamivyHMn Npouec.
47. |peanbHnit ras. BHyTpiWHA eHepria cnctemMn. 3aKOH PiIBHOMIPHOIO PO3NoAiny eHeprii 3a CTyneHAMM
BiNbHOCTI.

48. PoboTa B TepMoANHaAMIYHOMY MPOLLECi.

49, TennoTa npouecy.

50. PiBHAHHA CTaHy igeanbHOro rasy. Isonpouecu.

51. MepLunit 3aKOH TepMOAMHAMIKK. Moro 3acTocyBaHHA A0 Pi3HMX i3onpoLecis.
52. PiBHAHHA NyaccoHa.

53. O6o0poTHi Ta HeobopoTHI Npouecu. Konosi npouecu.

54. Tennosa malwmnHa. KoedilieHT KOPUCHOI Aji TENN0BOI MaLLMHW.

55. [pyruit 3aKoH TepMOANHAMIKMU.

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

58. HepisHicTb Knaysiyca.

59. EHTpORNIiAa Ta ii BAACTUBOCTI

60. CTaTUCTUYHE TIYyMAYeHHA APYroro 3aKOHY TePMOAMHAMIKM.

61. TpeTin 3aKOH TepMOANHAMIKM.

62. Posnoain Makcsenna.

63. bapomeTpuuHa popmyna. Posnogin bonbumaHa.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKnageHo: AoUeHT, KaHanaaT ¢i3.-maT. HayK, YypcaHoBa MapwuHa BanepiiBHa.

YxBaneHo kadeapoto 3aranbHoi GpisnKu Ta moaentoBaHHA ¢isnyHUX npouecis (npotokon Ne 1/06-25 sig,
25.06.25)

NoroaxxeHo MetoaunyHoto Komicieto HH IAT (npotokon Ne 6 Big 27.06.2025 p.)



