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PiBeHb BULL,Oi OCBiTH

Fanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
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nepLuni Kypc, OCiHHIN cemecTp

3aranbHa Kinbkictb roanH: 150 (5 kpeautis EKTC);

NeKuii — 4 roa; npakTUYHi — 6 rod; camocTiHa poboTa — 140 rog,

Ek3ameH / moaynbHa KOHTPO/IbHA poboTa

3riiHO PO3K/aZly Ha CcalTi yHiBepcuTeTy: roz.kpi.ua
YKpPaiHCbKa

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX

IHpopmauis npo
KepiBHMKa Kypcy /
BUKANaAadiB

JleKkTop: cT. BUKA. po3aeHKo O. B. e-mail: a-drozdenko@ukr.net

MpaKTnyHi: cT. BUKA. Apo3geHko O. B.

Po3milLeHHsA Kypcy campus.kpi.ua, physics.zfftt.kpi.ua

Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA
MeTot HaBYaNbHOI AUCLMNNIHN € GOPMYBAHHA Y CTYAEHTIB HACTYNHMX 3ara/lbHUX KOMMNETEHTHOCTe:
— 3K 05 3aaTHicTb NpayoBaTy Yy KOMaHa,i
— 3K 08 3gaTHicTb BUMTUCA | OBONIOAIBATM CYYaCHUMM 3HAHHAMM
— 3K 13 3paTtHicTb PO3yMiTM OCHOBHi 3aKOHW, TEOPEMMW, METOAN BULLOI MaTeMaTUKK, i3nKn,
TEOPETUYHOI MEXaHIKK, XiMil, ENeKTPOTEXHIKK
$paxoBux KomneTeHTHOCTEW:
— ©K 02 3paTHICTb BUKOPUCTOBYBATU MONOMKEHHA TiAPABAIKM, aepo- Ta ra3ognHaMiKn ana onucy
B3aEMOZ,i Ti/1 3 ra30BMM i rigpaBaiYHMM CEepenoBULLLEM
Micna 3aCBOEHHA HABYa/AbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpPOrpamHi
pe3ynbTaTh HaBYaHHA:

— [PH 24 3HaTtK Ta BMIiTM 3aCTOCOBYBATU OCHOBHI 3aKOHWU, TEOpPEMU, METOAM BULLOI MaTeEMaTUKW,
di3NKN, TEOPETUYHOI MeXaHiKK, XiMii, ENeKTPOTEXHIKN.

MeTo BUBYEHHA AMCLUUNNIHU € GOPMYBAHHSA Y MalbyTHIX $daxiBLiB CTIMKMX 3HaHb 3 Kypcy 3ara/ibHoi
}i3nKKN, YMiIHHA BMKOPUCTOBYBATU OTPMMAHHI 3HaAHHA NPW NOAANbLIOMY HaBYaHHI, @ TaKOX Yy CBOIN
NPaKTUYHIN AiaNnbHOCTI.


mailto:a-drozdenko@ukr.net

MpepmeT HaBYaNbHOI AUCUMMNAIHM - OCHOBHI MOHATTA NPO TaKi po3adinu ¢isMKKM, AK MexaHiKa,
MonekynapHa ¢i3mMKa, OCHOBHI 3aKOHW i NPUHLUNKN PYXy TBEPAMUX Tifl, ANHAMIKM Pi3HUX 06’€EKTIB, 3arasbHi
NMOHATTA NPO MeXaHiYHi KONMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TEPMOAMHAMIKMN i
MONEKYNAPHOI Gi3NKKM rasis i piguH.

Micna 3aCBOEHHA HaBYANbHOI ANCUUNIIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA OOCATHEHHA iHWWX pe3ybTaTiB OCBITHbOI NPOrpamMu; 3HATK PO3A4inn Gi3nKuK, WO NexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB NPOorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoA0 OCTaHHIX AocArHeHb ©i3nMKW. PO3ymiTM OCHOBHI 3aKOHM NEeBHUX po3ginis isMKKM, Ta NPUHUMMK
po3B’A3aHHA i3MUYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMM iHKEHEPHUMM 3a43a4aMMU.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY ANsA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUyLWMMKM haKTopamm
Ta HAYKOBMMM i TEXHIYHMMM PiLLEHHAMM, WO NPUIMAIOTLCA MNif 4ac PO3B’A3aHHA CKNAAHUX Gi3UYHUX 3a4aY;
3Haxo4MTU NOTPiOHY iHopMaLito y NniTepaTypi, KOHCYNbTYBAaTUCA | BUKOPMUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWIi BignoBigHI oXepena iHpopmaLii 3 MeTO AETaNbHOIO BUBYEHHA | AOCAIAKEHHSA iHXKEHEPHUX NUTaHb
Bi4NOBIAHO A0 cneuiani3auii;

CtyneHTn 3006y4yTb AOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HAayKOBMX GaKTIB, KOHLEMNLIN, TEOPIN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3WKK, Yy CTaHAAPTHUX i HECTAHAAPTHUX CUTyaLiAX Y
MeXKax BMMOT HaB4ya/IbHOI MPOrpamu A0 Pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abCTPaKTHOrO MUC/IEHHS,
aHani3y Ta CMHTE3Y; 34aTHICTb NPUMMATM OBFPYHTOBAHI PilleHHA; 34aTHICTb MPaLLOBaTM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWi gxepena iHpopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. T[MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOTYHIA CXemMi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

Ona ycnilHOro 3aCBOEHHA AMCUMMNIHMU CTYAEHT MOBUMHEH MaTuM 06a30BUIA piBeHb 3HaHb LWKIi/JbHOI
nporpamu 3 ¢GisMKn Ta MaTeMaTUKK.
MigucunnniHapHi 38’A3KK:
noctpeksisntn: 30 11.2 «Pi3mka. YactnHa 2. EnektpomarHetnam. OnTmka. AToMHa ¢isnka»

3. 3micT HaBYaNbHOI AUCUUNNIHU

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

Bctyn
di3unKka Ta ii 38’A30K 3 CymiXKHUMM HayKamu. Pi3unKa i TexHiyHnl nporpec. OCHOBHI po3ainu $isnku.

1. ®I3UYHI OCHOBU MEXAHIKA
1.1. KiHemaTtuka noctynanbHoro i obeptanbHOro pyxy
3aranbHi NONOXKEHHA: MexaHika Ta il po3ainu; maTepiasnbHa ToYka; abcontoTHO TBepae Tino. Cuctema
BigNiky. [lonoxeHHA MaTepianbHOI TOYKM B npocTopi. LBMAKICTb MOCTynanbHOro pyxy. 3aKoH



A04QBaHHA WBKMAKOCTEN. [PUCKOPEHHA Yy BWMMNAAKAX MNPAMOANIHIMHONO Ta KPWBOJIHIMHOIO pyxy.
KiHemaTnka o6epTanbHOro pyxy.
1.2, AuvHamika nocTynanbHOro pyxy
KnacuyHa mexaHika Ta mexi ii 3actocyBaHHA. MOHATTA cuaKn, macu, imnynbcy Tina. MNepwuid, apyrun,
TPEeTiN 3aKoHM HbtoToHa. MpuHumMn BigHOCHOCTI Manines.

3aKOH BCECBITHbOrO TAXiIHHA. BinbHe nmagiHHA Tin. Bara i HeBaromicTb. Maca rpasiTauinHa i maca
iHepTHa. [paBiTauiHe None Ta MOro XapaKTePUCTUKM. KOCMIYHI WBUAKOCTI.

3aKOH 36eperKeHHn iMMynbey. PeakTUBHUIA pyX.

Pyx Tina BigHOCHO HeiHepuiMHMX cnuctem Bigniky. Cuaum iHepuii. NMocTynanbHa cuna iHepuii, BiaLeHTpoBa
cuna iHepuii, cnna Kopionica.
1.3. EHeprisa i poboTa
EHepris, poboTa, NOTYXKHiCTb. EHepris KiHeTUYHa i noTeHUiaNbHa. 3aKOH 36eperKeHHA eHeprii. 3iTKHeHHA
ABOX TiN.
1.4. AunHamika o6epTanbHOro pyxy
Ocobnusocti obeptanbHOro pyxy. MOMEHT CUAM BiAHOCHO TOYKM i BIAHOCHO ocCi. MOMEHT napu cun.
MoOMEHT iMNynbCy BiAHOCHO TOYKW i BiAHOCHO OCi. 3aKOH 36epeKeHHA MOMEHTY imnyabcy. OCHOBHe
PiBHAHHA AMHAMIKM 0bepTanbHOro pyxy. BinbHi oci. fonoBHi oci iHepujii. MomeHTH iHepuii pisHMX Tin.
KiHeTuyHa eHepria obepTanbHoro pyxy. lpockon, ripockoniyHnit edpekT, npewecia ripockona.
1.5. KonusanbHuii pyx
3aranbHi BigOMOCTI. BinbHi He3racaroui KonmBaHHA. EHepria KonmBanbHOro pyxy. MatematuyHui i
bisnYHNN MaaTHUKK. BekTopHa giarpama. CknagaHHA KOIMBAHb OAHOIO HanpAamKy. CKnagaHHA B3aEMHO
nepneHguKYNAPHUX  KO/AMBaHb. 3aracatodi  KonuBaHHA. [loBpOTHiCTb. BumyweHi  KoamMBaHHA.
ABTOKONMBAHHA. Pe3oHaHC.

Mpy*KHi XBUAi | PO3NOBCIOAMKEHHSA iX B NPYKHOMY cepefoBULLi. PiBHAHHA NAOCKOI i chpepuUHOT XBUND.
Croaua xBmaAa. XBWU/IbOBE PiBHAHHA. 3BYKOBI XBWAi. 3BYKOBI XBWJI Ta iX XapakTepucTuka. Pas3os.a
WBMAKICTb XBUAb. EHepria npyKHoi xBuni. EdekT donnepa

1.6. OcHoOBM cneuianbHOI Teopii BigHOCHOCTI.
1.6.1. OCHOBM penaTUBICTCbKOI KiHEMAaTUKMH

CneujianbHa Teopia BiAHOCHOCTI, NOCTyNaTN EMHWTEeNHA. MepeTBOpeHHA J/IopeHLa Ta BUCHOBKU 3 HUX:
OO0BXWHA Tin, TPMBANICTb NPOLECIB i OAHOYACHICTb ABMULL B PI3HUX iHepUiabHMUX CUCTEMAX BigJiKy.
CKNagaHHA WBMAKOCTEN B C.T.B. IHTEpBan mix ABOMa ABULLAMM.

1.6.2. OCHOBM penaTUBICTCbKOI AMHaMIKK

Maca, imnynbc i eHepria penaTUBICTCbKOI YaCTUHKKU. 3B’A30K MiK Macolo i eHeprieto. YacTuHKa 3

HY/IbOBOIO MACOH CMOKOHO.

1.7. CraTuMKa Ta guHamiKa piguH i rasis
TUCK y piaMHax Ta rasax. 3akoH [lackana. 3akoH Apximega. PiBHAHHA HenepepBHOCTI. PiBHAHHA
BepHynni. Pyx B’a3Koi pianHn. Pyx Tin y piavHax Ta rasax. MigHimanbHa cuna Kpuaa nitaka

2. MOJIEKYNIAPHA ®I13UKA | TEPMOAVHAMIKA
2.1. Mpeamert i meToa MoneKynApHOI Pi3uKK | TepMogUHAMIKKU. |aeanbHMii ras

MonekynapHa ¢isnKa i TepmoguHamika, iX 3agadi i metogu. MakpockoniyHi napameTtpu i ix
MIKpOCKOMiyHe TAyMaveHHA. 3aKOHW igeanbHUX rasie. PiBHAHHA CTaHy igeanbHoro rasy. OCHOBHe
PiBHAHHA MOMIEKYNAPHO-KIHETUYHOI Teopii rasy. TemnepaTypa.

2.2, MNepLinii 3aKOH TepMOAUHAMIKU

BHYTpiWHA eHepria TepMOAMHAMIYHOI cucTemu. Tennota, poboTta, TENNIOEMHICTb. lMeplwmnii 3aKoH

TepMogMHaMiku. I3onpouecn igeanbHOro rasy: i30XOpHWM, i306apHUI, i30TepMidHMIA, agiabaTHUA,



NONITPONHMIM NpOLLECH.
2.3. Opyruit 3aKoH TepmoanHamiku. Teopema HepHcra
Konosi npouecu. Linkn KapHo Ta noro KK, HepisHictb Knaysiyca. EHTponia Ta ii BractusocTi. Apyrui
3aKOH TEPMOAMHAMIKM i MOro CTAaTUCTUYHWUI XapakTep. TpeTil 3aKOH TepmoguHamiku. Teopema
HepHcra.
2.4. CTaTUCTUYHKMMA po3noain

Posnogin monekyn rasy 3a eHepriamn. 3akoHu posnoginy bonbumaHa, Makcsenna, Makcsenna-
bonbumaHa.

4. HasuanbHi marepianu Ta pecypcum
basoBa niteparypa:

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

2. Kysb, O. M. ®isnka. BubpaHi po3ginu mexaHikm : Hauy. noci6./ Kysb O. M., Opo3geHko O. B,
donaHiscbka O. B. — Kwuis, KMl im. Iropa Cikopcbkoro, 2022. - 128 c¢. URI
https://ela.kpi.ua/handle/123456789/48136

3. WKyppoaa, 0. O. disnka. MexaHika, MonekynapHa ¢isnka Ta TepmogmMHamiKka : HaBd. noci6. / 10. O.
Wkrypaoga, O. O. MNacbko, O. A. KosaneHko. — Cymu : CymAy, 2021. — 221 c.
https://essuir.sumdu.edu.ua/bitstream-download/123456789/83976/1/Shkurdoda_physics.pdf

4. 36ipHMK 3agay i3 3aranbHOi  ¢i3MKM: HaBy. nocib. ANA CTYAEHTIB  iHXeHepPHO-TeXHIYHUX
cneuianbHocTei./ yknaa.: B. M. BpuriHeup, |. M. Penanos, /1. M. MoHomapeHKo, H. O. fikyHiHa. — Kuis : KNI
im. Irops Cikopcbkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

5. MexaHika. 36ipHuK 3a4a4 A0 po3ainy «MexaHika»: HaB4anbHU NocibHMK / yknag. B. M. BpuriHeup,O.
B. Qimaposa, /1. . NoHomapeHKo, |. M. Penanos, H. O. AKyHiHa. — KuiB : KINI im. Iropa CikopcbKkoro, 2021.
— 83 c. https://ela.kpi.ua/handle/123456789/46056

DopaTtkoBa nitepatypa:

1. KyuyepyK .M., Nopbauyk I.T., lyumk M.MN. 3aranbHnin kypc ¢ismkm. T.1 MexaHika. MonekynsapHa ¢i3mKa
i TepmoanHamiKa. - K.: TexHika, 1999.

2. 3aranbHa ¢isnka. MexaHika. MonekynspHa ¢isvka. TepmoamHamiKa : HaB4anbHUIA NOCIBHUK / yKknaga,.:
bpatycb T.l.,, Crpokau M.C. — Kwvis : KNI im. Iropa Cikopcbkoro, 2022. - 130c.
https://core.ac.uk/download/541272992.pdf

3. bywok I.®., BeHrep €.®. Kypc ¢i3nku: y 3 KH. KH. 1. Pi3nyHi ocHOBU MmexaHikn. 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. ®i3unKa: MexaHika: MeToAMYHI BKa3iBKM A0 BUKOHaHHA nabopaTtopHux pobit / yknaa. A. M. LUwona, T. I
Bpatycs, C. B. NanbuyH. — Kuis : HTYY «KMI», 2012. https://ela.kpi.ua/handle/123456789/1806

5. ®isunka: MonekynspHa ¢i3nKa: MeToauyHi BKasiBKM A0 BUKOHAHHA nabopaTopHUx pobit / yknag. A.
M. Uwona, T. | bparycs, C. B. TManbuyH. — Kwuie : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol_fizyka.doc

6. MexaHiKa : HaB4YaNbHO-METOAMYHMIN NOCIBHMK ANA camOoCTiiMHOI poboTn 3 ancumnninm "®isuka" : gra
CTYAEHTIB TexHiuHux cneuianbHocten / C.A. FanoyeHKko ; MiHICTepCTBO OCBITU i Haykm YKpaiHu,
HauioHanbHWin TexHidHuIM yHiBepcuter "XMI". - Xapkis : TOB "B Cnpasi", 2021. - 115 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/53032

7. 3apadi 3 3aranbHoi ¢isvkK. MexaHika : HaBYanbHUIA nNocibHuK / |.B. Benrep, €.®. Benrep, /1.10.
MenbHuuyK, O.B. MenbHUYYK ; 3a 3aranbHo peaakuieto J1.10. MenbHUYYK ; MiHiCTEpCTBO OCBITU | HAyKM
YKpaiHu, HiXKMHCbKUI aep»KaBHUN yHiBepcuTeT imeHi MuKkonu lorona. - Knis : Akagemnepiogmka, 2018.



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
https://repository.kpi.kharkov.ua/handle/KhPI-Press/53032

-745 c.

8. KeBwwH A. T.,lanaH B. B., MunpoHuyk I'. J1. ®i3mka : HaB4. nocib. 3 po3B’A3yBaHHA 33434 3 Kypcy 3aran.
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 npakTukym: http://physics.zfftt.kpi.ua/mod/page/view.php?id=540
3. ®I3NKA. BHMMOCA PO3B'A3YBATU 3A0AMI:
https://physics.zfftt.kpi.ua/mod/book/view.php?id=1095

HaByanbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNANIHYU (OCBITHBOrO KOMMOHEHTA)

3aranbHuUin

MEeTOAMYHMIN Miaxig [0 BUKNAAAHHS HABYa/IbHOI  AMCUMMNIHM  BU3HAYaETbLCA

AK

KOMYHIKaTUBHO-KOTHITUBHWUI Ta NpodeciiHO OPiEHTOBAHWM, 3rigHO 3 AKMM Y LEHTPi OCBITHbOrO npouecy
3HaxXo0AMTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeLb.

NeKuinHi 3aHATTA

No
3/n

Hasgsa Temu nekujii Ta nepenik OCHOBHUX NUTaHb

Po3gin 1. ®i3nuyHi OCHOBM MeXaHiKu

Tema 1.1. KiHemaTuKa noctynanbHOro Ta o6epranbHOro pyxy
Tema 1.2. AAMHamiKa NOCTYNaNbHOro pyxy
Tema 1.3. EHeprin i poboTa
Tema 1.4. AnHamika ob6epTanbHOro pyxy
Tema 1.5. KonusanbHuii pyx.
Tema 1.6. OcHOBM cnewianbHOI Teopii BiAHOCHOCTI
Tema 1.7 CraTMKa Ta AMHAMIKa piguH i rasis

N-1. 3aranbHi NON0XKEHHA MeXaHiKK. KiHemaTuyi piBHAHHA NOCTYNaNbHOTO PyXy.
OuHamika nocTtynanbHoro pyxy. I-n, II-i, 1ll-1 3aKoHM HblOTOHA. 3aKoH
BCECBITHbOI rpaBiTayii. KOCMmiyHi WBMAKOCTI.

IMNynbc cucTemm TiNl. 3aKOH 36eperKeHHs imnyabey. Pyx Tina 3i 3amiHHO macoto.
PeakTnBHa cuna. HeiHepuianbHi cuctemu Bigniky.

EHepria, pob0oTa, NOTYXKHiCTb. 3aKOH 36eperKeHHs NOBHOI MeXaHIYHOI eHeprii.
Ocobnusocti obeptanbHOro pyxy. MomeHT cunm. MomeHT imnyabcy. 3aKoH
3b6eperKeHHA MOMeHTY imnynbcy. MomeHT iHepuii Tina. KiHeTuyHa eHepria Tina
npu obeptanbHOMY pyci. YMOBU piBHOBaru Tina.

MnocKkonapanenbHu pyx. Pyx ripockona.

[apMOHIiYHI KOIMBAHHA. 3racarodi KONMBaHHA. BuUMyLleHi KonnBaHHA. Pe3oHaHc.
OcHOBM penATUBICTCbKOI KIHEMATUKKN Ta ANHAMIKMN.

CtatnKa Ta AMHaMiKa piguH i rasis

Po3ain 2. MoneKkynsapHa ¢i3nMKa Ta TepmoguHamiKka

Tema 2.1. NMpeamert i meToa MoneKynapHoi Ppisuku rTepmoguHamiku. lgeanbHum ras

Tema 2.2. NepLwinMn 3aKOH TEPMOAUHAMIKM

Tema 2.3. [Opyrnii 3akoH TepmoguHamiku. Teopema HepHcra

Tema 2.4. CTaTUCTUYHUIA po3noAin

N-2. OcHoBHi nonoxeHHA MKT rasy. PiBHAHHA CTaHy iAeanbHOro rasy.
[3onpouecu.

BHyTpiWwHA  eHepria  TepmoauHamiyHOi  cucTtemn. Tennota, poboTa,
TENNOEMHICTb. [leplnii 3aKOH TEPMOLANHAMIKM.

Konosi npouecu. KKO Tennosoro asuryHa. Uukn KapHo. [pyruii 3akoH



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

TepmoanHamiku. EHTponia i TepmoamnHamivyHa imoBipHicTb. Teopema HepHcTa.
MOHATTA nNpO CTAaTUCTMYHUIK  po3nogin. PyHKuia po3noginy. Posnogin
MakcBenna. bapomeTtpunyuHa popmyna. Posnogin Makcsenna — bonbumaHa.

MpaKTUYHi 3aHATTA
OCHOBHMM 3aBAAHHAM NPAKTUYHUX 3aHATb € 3aKPiNJeHHA 3HaHb, OTPUMAHUX Ha NeKLiax.

No Kinbkictb
/n Hassa Temu 3aHATTA ayaAnTOPH
> WX roauH
1 M-1. KiHemaTrKa NOCTYNanbHOro pyxy. Pyx Tina, KMHYTOro nig KyTom 40 2
FOPU3OHTY.
[OnHamika nocTynanbHOro pyxy. 3aKoH 36epexeHHA imnynbey.
Pyx Tina 3i 3miHHOIO macoto. PeaKTuBHa cmna.
3aKoH 36epeXeHHA NOBHOI MeXaHiYHOT eHeprii
2 N-2. nHamika obepTanbHOro pyxy. MoOMeHT cuan, imnynbcy, iHepuii. 2
3aKOH 36epeXKeHHA MOMEHTY IMMYbCy.
3 N-3. OcHOBM MONEKyNAPHOI Gi3nKM Ta TepMOANHAMIKK. MepLlunii 3aKoH 2
TepMoAnHaMIKN. TepmognHamivHi umknun. LUnkn KapHo. KK unkny.
BCbOro roanH 6

NabopaTtopHi 3aHATTA
BuKoHaHHA nabopaTtopHux pobiT y 3a04Hii Gopmi HaBY4aHHA He nepeabayeHo.

6. CamocrTiiiHa poboTa cTygeHTa

CamocTinHa poboTa nepeabayac NiaroToBKy A0 NEKLilA Ta NPaKTUUYHUX 3aHATb, A0 Yy4acTi B 06roBoOpeHHi
NUTaHb TEM, BUHECEHUX A1 CAMOCTIMHOT po60TK, onpaLloBaHHA AXKEPEN i3 CMMCKY NiTepaTypu Toulo.

3rigHO HaBYa/NbHOMY MNAHY NPOMOHYKOTLCA IHAMBIAYaNbHI CEMeCTpPOBi 3aBAaHHA Yy BUraagi
CaMOCTIAHOIO BUBYEHHA OKPEMMUX TEOPETUYHUX NMUTAHb, MOAY/IbHOT KOHTPO/IbHOI POBOTH.

MoniTnKa Ta KOHTPONIb
7. NoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHBOrO KOMMOHEHTA)

B pamKax BUBYEHHA ANCUMNAIHN CTAaBUTLCA HACTYMHUI Nepenik BUMOr nepes, CTyAeHTOM:
— oboB'A3KoBe BiABiAYBaHHA NEKLiN Ta NPAKTUYHUX 3aHATb;
— Ha 3aHATTAX YBaXKHO Ta AO0OPOYECHO CTaBUTUCb A0 OTPMMAHOrO MaTepiany, NPOABAATU aKTUBHICTb Ta
noka3syBaTu HebalayXicTb 40 NpegMmeTy;
— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYaNnbHi 3aBAaHHA 3 NpPakTMKkM Ta MKP, Ta nig yac 3axmcty Ha
3aHATTI, 260 Ha KOHCYNbTaLlii, BiANOBIAAE Ha NMTAHHA BUKNaAaya;
— nepecknagaTtv NPakTU4Hi 3aHATTA Ta MKP MOXKHa Ha KOHCy/bTau,ii;

- NoniTMKa Ta NPUMHUMOW akagemidyHoi AobpoyecHOCTi BM3HayeHi y po3gini 3 KogeKcy uecTi
HauioHanbHoOro TtexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUIA HCTUTYT imeHi lropsa
Cikopcbkoro». [letanbHiwe: https://kpi.ua/code.

- HOPMW ETMYHOI MNOBEeAiHKM CTYAEHTIB i MNpauiBHUKIB BU3HaudeHi y po3aini 2 Kopekcy uecTi
HauioHanbHOro TtexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWIA HCTUTYT imeHi Iropsa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

- NONITUKA BUKOPUCTAHHA LUTYYHOTO iIHTENEKTY AN1A akagemidHoi gianbHocTi B KMl im. Iropa Cikopcbkoro
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf



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

B yHiBepcuTeTi BM3HAETbCA aKaAeMiYHO HeYeCHMM Taki cnocobu BuKopucTaHHA mogenen LI, ski
NopyLWYTb NPUHLMIN A0OPOYECHOCTI Ta ETUKN A0CNIAXKEHDb, HANPUKAAA,:

e BupaaHHA TeKcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUI BmicTy iHWKX AxKepen, 3a BAacHY
poboTy. BukopuctaHHs LI gna aBTomaTuyHOI reHepauii TekcTiB abo nepedpasyBaHHA HASIBHOrO
KOHTEHTY 6e3 HaneXXHOro BKa3aHHA AXKepes NopyLIYE NPUHUUNM aBTOPCTBA Ta BBAXKAETHCA M/1AriaToOM.

e CTBOpEHHA HenpaBAMBMX OAHWUX | NpeacTaB/ieHHA iX AK NiATBEPAMKEHHA BACHUX AO0CAIAMKEeHb
(pabpukauia gaHmx).

- CTYAEHTU MalOTb NPABO OCKAPMKMUTU Pe3yNbTaTU KOHTPOJIbHUX 3axoAiB, ane o0608’A3KOBO
ApryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM He MOroAXyktTbCA BiAMNOBIAHO A0 OLIHOYHOrO NuMCTa
Ta/abo 3ayBaKeHb.

8. Buau KOHTPOJIIO Ta peiTUHIoBa CUCTeMa OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

Buau KoHTpOAIO:

MOTOYHMIM KOHTPOb: YCHE i MMCbMOBE OMUTYBAHHA 32 TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBaaHb, MKP.

CeMecTpOBMI KOHTPO/Ib: EK3aMEH.

PeUTUHT CTyAeHTa 3 ANCLUUNNIHU CKNAaJA€ETbCA 3 6aniB , WO BiH OTPMMYE 3a:
Cmapmoea cknadosa (HaB4YanbHa poboTa y cemecTpi)

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

2. - MOAY/IbHY KOHTPO/IbHY PO6OoTY;
Ex3ameHauiliHa cknadosa

3. - BigNoBiAb Ha €K3aMEHi.

Cucrema peUTUHroBux 6anis Ta KpuTepii oLiHIOBaHHA:
Cmapmoea cknadosa
1. MpaKTUYHi 3aHATTA
Barosuit 6an - 5 6an.
MaKcumanbHa KinbkicTb baniB, oaepKaHMxX Ha NPaKTUYHKUX 3aHATTAX (5 6an x 3) gopisHIoe 15 banis.
- BMKOHAHHS AOMAalLHbOro 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, MOBHI
npasuabHi Bignosigi - 5 6anis
- BMKOHAHHSA JOMaLLHbOTIO 3aBAaHHSA (He meHuie 75% BiA, ycix 3aBAaHb), NpaBuUAbHI HENOBHI Bianosiai — 4 6ann
- BMKOHAHHS A0OMAaLLHbOro 3aBAAaHHA (He meHwe 75% BiA ycix 3aBaaHb), 3a40BiNIbHa BignoBiab — 3 6anu
- HEeBMKOHaHHA AOMAaLLHbOro 3aBAaHHSA, He3aA0BiNbHa Bianosiab — 0 6anis

2. MoaynbHUM KOHTPO/b

MaKkcumanbHa Kinbkictb banis 3a MKP gopisHioe 25 6anis.

- NpaBWNbHUIA PO3B’A30K BCix 3aBAaHb MKP Ta noBHa npaBu/bHa BiANOBiAb Ha BCi NUTaHHSA Nig Yac
3axucty — 25 6anis

- HaABHICTb NOMW/IOK B PO3B’A3aHHi 3aBAaHb Ta HEMOBHA Bi4NOBIAb HA NUTAHHA MNiJ, Yac 3axMCTy, B
3a/1e}KHOCTI Bif, KiNbKOCTI 33,434 Ta Bianosigei Ha nuTaHHA — (15-24 6anun)

- HafABHICTb NOMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTYy, B 3a/1€XKHOCTIi Bif, KiIbKOCTi
3aga4y— (1-14 6anis)

- HenpaBW/bHe pPo3B’A3aHHA 3aBAaHb — 0 6anis

JopaTtkoBi 6ann 3a NnpoxoaKeHHs aganTauiiHoro Kypcy 3 ¢isnkm Big IMAO KMl im. Iropsa Cikopcbkoro
HapPaxoBYHOTbCA BiANOBIAHO A0 6aniB, BKasaHUX y cepTUdikaTi, Nicia OTPUMaHHA AONYCKY 40 eK3aMeHy.

Cyma BaroBux 6a1iB KOHTPO/IbHUX 3aX0AiB NPOTArOom | cemecTpy cKnaaae:
Rc =15 + 25 = 40 6anis
HeobxiaHO YMOBO A0NYCKY A0 €K3aMeHY € 3apaxyBaHHS BCiX NPaKTUYHUX pobiT Ta BUKOHaHHA MKP, a
TaKOX CTapTOBUI PEUTUHT He meHwe 60% Bia Rc, To6To 24 6anm.



ExzameHayiliHa cknadoea wKanu gopisHioe: Re = 60 6anis
TaKMM YMHOM, PENTMHIOBA LIKaNa 3 AUCUMNAIHN CKNaaaeE:

R=40+60 =100 6anis.

KpuTtepii BU3HaueHHA 6anbHOI OLiHKN HA eK3ameHi
MoBHa BigNOBiIAb HAa TEOPETUYHI NUTaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a/la4a, NoBHa BiANOBiAb Ha A04aTKOBI MMTaHHA MO BUBYEHIN Temi - 55 - 60 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmauii),
BMpilleHa 3aZa4a, HeMOBHA BiANOBIAb Ha A0AATKOBI NUTaHHA MO BUBYEHIN Temi - 45 - 54 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% nNOTPibHOI iHPOPMaLii), BUpiWeHa
3a/la4a, He BignoBiAb Ha A404aTKOBI MUTaHHA MO BUBYEHI Temi - 36 - 45 6anis.
He3apoBinbHa BiANOBiAb HA TEOPETUYHI NUTaHHA 6ineTa, NOMUAKM NPU BUPILEHHI 3aAadi, BignoBiab Ha
[0AAaTKOBi NUTaHHSA Mo BUBYEHi Temi - 5 — 35 6anis.
HesaposinbHa BiAMNOBiAb Ha TEOPETUMYHI MUTaHHA 6Gineta, He BMpilleHa 3aJaya Ta He BiANOBiAb Ha
[0aTKOBi NMTaHHA Mo BUBYEHIN Temi - 0 6aniB.
[nsa OoTpMMaHHA cTyaeHTamu BianosigHWMx ouiHoK (ECTS Ta TpaguuiliHMX) Moro penTWHrosa ouiHKa Rb
nepeBoAUTbCA 3rigHO Tabauui:

Tabnunug BignoBigHOCTI penTUHroBmx 6anis OLHKAM 33 YHIBEPCUTETCbKOIO LLKaOI0:

KinbkicTb 6anis OujiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Hdobpe
74-65 3340Bi/IbHO
64-60 JocTtaTHbO
MeHwe 60 He3apoBinbH
0
He BMKOHaHi ymoBu gonycky He ponyuweHo

9. flopaTtkoBa iHpopmauia 3 aucumnnniHm (0CBiTHbOro KOMNOHEHTA)
MUTaHHA 4O CEMECTPOBOIO KOHTPOIO:

1. KnacmyHa mexaHiKa i mexi 1i 3actocyBaHHA. MaTepianbHa To4yka. Cuctema Bigniky. KiHemaTtuuHi
PiBHAHHA.

2. Pagiyc-BeKTOp, BEKTOP NEpeMilLeHHsA, TpaeKTopinA, waax. CepeaHa i MUTTEBA WBUAKOCTI. PiBHOMIipHWI
NPAMOAIHINHUIA PyX.

3. MpucKkopeHHA. HopmanbHa i TaHreHUianbHa CKN1aA0Bi NPUCKOPEHHA. PiBHO3MIHHIN pyX.

4. Pyx maTtepianbHOi TOYKM NO Koay. KyT NOBOPOTY, KYTOBA LWBUAKICTb, KYTOBE MPUCKOPEHHA.

5. 3B'A30K MiXK NiHINHMMM | KYTOBUMM KIHEMATUYHMMM XapaKTepuUCTMKamm. MNepiog, i yactota obepTaHHA.
6. [vHamika maTepianbHOi TOYKN. Meplunii 3aKoH HbloToHa. IHepLUianbHi i HeiHepLianbHi cMcTtemu BianiKy.
7. Cwuna. Maca. Imnynbc maTepianbHOT TOYKW. Apyrnin 3aKoH HbloToHa.

8. TperTiit 3aKoH HbloTOHA. BUauy cmn y mexaHiu,i.

9. [pasiTauiiHi cMan. 3aKOH BCECBITHLOTO TAXKIHHA. Cuia TAXKIHHA, Bara Tina.

10. Cwnun npyxHoOCTi. 3aKOH NyKa.

11. Cunan 30BHIWHbOrO i BHYTPiWHbOro TepTa. KoediuieHT TepTa.

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

13. IMmnynbc cMctemm maTtepiasibHUX TOYOK. 3aKOH 36eperkeHHnA iMMynbey.

14. LleHTp mac i 3aKOH 1oro pyxy. Cuctema LeHTpy mac.

15. PeaKTuBHMI pyx. Pyx Tin 3i 3MiHHOKO Macoto.

16. Pob6oTa NoCTiHOI i 3MiHHOT cuA. MOTYXKHiCTb.

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



18. PoboTa cun npyKHOoCTI. NoTeHuianbHa eHepria NpyXHO AedOopMOBaHOro Tina.

19. PoboTa rpasiTauiiHux cun. MNoTeHuianbHa eHepris maTepia/ibHOi TOYKMU B NMOJI CUN TANKIHHA.

20. PoboTta cuam TaxKiHHA. MoTeHuiaIbHA eHepria maTepianbHOI TOYKM B MO CUA TANKIHHA.

21. Buam mexaHiyHoi eHeprii. KiHeTuyHa eHepris i poboTa.

22. 3aKoH 36epekeHHA MeXxaHiYHoi eHeprii. 3arafbHO-}i3NYHMI 3aKOH 36eperkeHHA i NepeTBOpPEeHHsA
eHeprii.

23. ABCO/IIOTHO NPYKHWUI | aBCONIOTHO HEMPYKHUI yaaPMW.

24. [pyrnit 3akoH HblOTOHA B HeiHepLiaibHUX cucTemax Bigaiky. Cnam iHepuii.

25. MOMEHT CUAN | MOMEHT iMNYbCY BiIAHOCHO HEPYXOMOI TOUKM i BIZHOCHO HEPYXOMOI OCi.

26. PiBHAHHA MOMEHTIB 419 MaTepiaNbHOI TOUKU BIiAHOCHO HEPYXOMOT TOUKM.

27. PiBHAHHA MOMEHTIB 419 CUCTEMM MaTepiasibHUX TOYOK BIAHOCHO HEPYXOMOI OCi.

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

29. MomeHT iHepLii Tina BigHOCHO oci obepTaHHsA. Teopema LUTeliHepa.

30. OcHOBHE pPiBHAHHSA ANHAMIKN 06epTa/ibHOro pyxy abco/IloTHO TBEPAOrO Tijla BiAHOCHO HEPYXOMOI OCi.
31. KiHeTM4Ha eHepria Tina npu obepTanbHOMYy pyci. KiHeTUYHA eHepria npy naockomy pyci abcontoTHo
TBEPAOro Tina.

32. Tllpeuecia. lpockonu.

33. PoboTa i NoTy»KHicTb Npu 0b6epTanbHOMY pYCi.

34. [lepeTBopeHHA KoopauHaT [aninena. 3akoH [04aBaHHS LWBMAKOCTEM B K/AACUYHIM  MexaHili.
MexaHiYHMN NPUHLMN BiAHOCHOCTI.

35. CranicTb WBMAKOCTI CBiTAA Y Bakyymi. MNocTynatm EMHWTEMHA.

36. [apMOHIYHMIN KOAMBANIbHUN pPyX. 3MIilEeHHA, WBMUAKICTb, MPUCKOPEHHA TOYKM, WO 3AiNCHIOE
rapMOHiYHi KOIMBAHHA.

37. [uHamika rapmoHiyHux KoaueaHb. OCHOBHe pPIBHAHHA TAPMOHIYHUX KOJIMBAHb, CNPUYUHEHUX
NPYXHUMM Ta KBA3INPYXHUMWU CUNAMWN.

38. EHepria BiNbHMX HE3racaroymMx rapMOoHIYHUX KONIMBAHb.

39. @i3nYHMIN MaATHUK. PIBHAHHA Manux KoanBaHb GisMYHOro MasTHMKaA.

40. MaTeMaTUYHUIN MaATHUK. 3BeAeHa A0BXKMHA Gi3MYHOro MaATHUKA.

41. BinbHi 3racatodi KonnBaHHA. OCHOBHE pPIBHAHHA AMHAMIKM 3racatoumx KoAMBaHb. JlorapuomiyHuim
AEKPEMEHT 3racaHHA.

42. BumyLleHi KONMBaHHA. Pe30HaHC.

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

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

45. PyxTiny pigMHax Ta rasax. ligHimanbHa cuna kpuna nitaka.

46. TepmoanHamika. TepmogMHaMiyHi napameTpun. TepmoanHamiyHMIM npouec.

47. lpeanbHuUii ras. BHyTpilWHA eHepris cuctemun. 3aKOH PiBHOMIPHOro po3noginy eHeprii 3a cTyneHAMM
BiNIbHOCTI.

48. Pob6oTa B TepMmoaAUHaMiYHOMY NPOLLECI.

49. TennoTa npouecy.

50. PiBHAHHA cTaHy igeansHoro rasy. Isonpouecu.

51. MepLnit 3aKOH TepMOAMHaMIKM. Moro 3acTocyBaHHA A0 Pi3HMX i30MpoLecis.

52. PiBHAHHA MyaccoHa.

53. O6opoTHi Ta HeobopoTHiI Nnpouecn. Konosi npouecw.

54. Tennosa mawmnHa. KoedilieHT KOPUCHOI Aii TENA0BOT MaLLUHMW.

55. [dpyruit 3aKoH TepMOANHAMIKM.

56. Lunkn KapHo. lgeanbHa TennoBa mawmnHa. ObepHeHuit unkn KapHo. XonoamabHa mallmHa.
57. Teopema KapHo.



58. HepisHicTb Knaysiyca.

59. EHTponia Ta ii BhacTMBOCTI

60. CTaTUCTUYHE TIYyMAYeHHA APYroro 3aKOHY TePMOAMHAMIKK.
61. TpeTi 3aKOH TEPMOANHAMIKM.

62. Posnoain Makcsenna.

63. bapomeTpuyHa popmyna. Posnogin bonbumaHa.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CknapgeHo: cT. BuKA. lpo3aeHko OnekcaHapa BonogumupisHa, AoueHT, KaHanaaTt ¢i3.-maT. Hayk,
YypcaHoBa MapuHa BanepiiBHa.

YxBaneHo: kadbeapoto 3arasnbHoi Gi3vKn Ta moaentoBaHHA ¢isnyHUX npouecis (npotokon Ne 1/06-25 Big,
25.06.25)

NoropaxeHo MeToanyHoto komicieto HH IAT (npoTtokon Ne 6 Big 27.06.2025 p.)



