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Mporpama HaBYaNbHOI AUCLUNANIHN
1. Onuc HaBYanbHOI AUCUUNAIHMK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Kypc ¢hbizuku € pyHOameHmMasnbHOO OCHOBOO 015 BUBYEHHSA Uinn020 pady ducyunsiH npogeciliHoi
ma npaKkmu4Hoi Nid2omosKu iHX¥eHepis pi3HUX HanpsamMis nid2omoskKu. B npoyeci sus4yeHHs QucyunaiHu
«®izuka» cmydeHmu Habydymoe rpyHmMoeHe pPO3yMiHHA 30KOHI8 npupoou, MOKAAOEeHUX 8 OCHOo8Y
iHY¥eHepHUX piueHb npu supiuleHHi 8UpobHUYUX 30800aHb.

Mema Has4anbHoOI ducyunaiHu

®i3uka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCYUMNMIH, 8 AKUX 8UBYAIOMbCA 30KOHU
Hexusoi npupodu. [1id npupodHUYUMU HAYKAMU Cb0200Hi MOMXCHA PO3ymMimu mi 2any3i 3HOHb, 8 AKUX
moxe bymu nposedeHull eKcriepumeHm 078 niOomeepoOHeHHA npunyuweHb i moodenel, 8UCYHEHUX
meopieto i nposedeHux Oocnidis. Egontoyia po3suUMKy npupodHUYUX HAYK 00380aUA0 iCMOMHO
po3wupumu Yum HayKam memodoosno2ito 00CnioneHb MOPiBHAHO 3 hinocogiero, YacmuHO AKOi 8OHU
bynu, i nepemsopumu ix i3 crnozaaa0aabHUX 8 eKCriepuMeHMasbHi.

B knacu4Hux Kypcax @izuku cmydeHmu 8u84Yaroms 30KOHU MpUpooU, AKi € OCHOB0H NepesamcHol
binbwocmi iH#eHepHUX Ma MmexHiYHUX OUCUUnaiH, AKi HUHi € 8 camocmiliHumu ob6aacmamu 00cniorceHb
ma npaKkmuku.

Memoto eusyeHHa QucyunaiHu € popmysaHHA y malibymHix ¢haxieyie cmilikux 3HAHb 3 30KOHI8
npupoou, yMIiHHA 8UKOPUCMO8Y8AMU OMPUMQAHHI 3HAHHA MPU M00AAbWOMY BUBYEHHI CrieyianbHuUX
ducuunniH, a maxkox y malibymuili npogpeciliHili dianbHocmi.

Mpedmem Has4anbHOi OuCYUNAIHU — OCHOBHI MOHATTA Ta 3aKOHM HEXMBOT NPUPOAMU.

Micna  30Cc80€HHA  HABYAMAbHOI  QucyunaiHu cmyodeHmM [10BUHEH 3Hamu ma emimu
BUKOPUCMOBYBAMU 3HAHHA 30KOHI8 HeM(Usoi npupodu Ha pieHi, He0bXiOHOMY 015 O0CA2HEHHSA IHWUX
pe3ysnbmamis 0C8iMHbOI Mpo2pamu, 30KpPemMa, mux, WO exdmb 8 OCHO8i OucyunniH ¢axosozo
CIIPAMYBAHHA: MEXAHIKU, mepMOoOUHAMIKU md iH.

CmydeHm nosuHeH ymimu: rnoeOHy8amu meopito i NPaKMuKy 0714 po38'A3y8aHHA MPAKMUYHUX
3080aHb; 3acmocosysamu MPUHYUNU CUCMEeMHO20 QHGAAI3Y, MPUYUHHO-HACAIOKO8UX 308°A3Kie MiHt
3HaQUyWUMU GHAaKmopamu ma HAYyKo8UMU | MEXHIYHUMU piuleHHAMU, wo npulimaromeca nid 4ac
p038°’A3aHHA CKAAOHUX npogeciliHux 3a0a4y;, 3Haxodumu mnompibHy iHgopmayito y nimepamypi,
KOHCY/abmysamucs | auKkopucmosysamu Haykoegi 6a3u 0aHux ma iHwi 8i0nogioHi Oxcepena iHgpopmauyii 3
Memor 0emasibHO20 BUBYEHHS | OOCNIOHEHHSA IHHEeHepHUX NUMAaHb 8i0nosidHo 0o cneyianizayii.

Ana  ycniwHo20 30C80€EHHA  OucyunaiHu, cmydeHm os8uHeH 80a00imu  Habopom
KomnemeHmHocmeii 6aKa108PCbKO20 PiBHA, 30KpEMA: 30aMHiICMb 3aCmMocosy8amu 3HAHHA | PO3YMIiHHA
HayKosux (hakmis, KoHyenuit, meopit, npuHyunie i memodis, HeobxiOHUX 0418 MNiIOMPUMKU iHHeHepPHOI;
30amHicmb 00 abCMpPaKMHO20 MUC/AEHHSA, aHanMi3y ma cuHmesy; 30amHicme npulimamu obrpyHmosaHi
piwieHHA; 30amHicme npayroeamu iHOUBIOyanbHO;, 30aMHicmb npauoeamu 8 KomaHOi; 30amHicms
eheKmuBHO BUKOPUCMOBY8AMU MEXHIYHY Aimepamypy ma iHWi Oxepena iHgopmauii; 30amHicme
30cmocosysamu 3HAHHA | po3yMIHHA HAyKosux hakmis, KoHUenyil, meopil, npuHyunie i memodis,
HeobxiOHuUx 014 NidMpumku QifnbHocmi 8 cghepi ceoei npogeciliHoi dianbHoOcMI.

2. MpepeKsBi3nuTn Ta NOCTPEKBI3UTU AUCLUNIHN (MicLe B CTPYKTYPHO-N10riYHi cXemi HaBYaHHA 3a

BiANOBIAHOIO OCBITHBOIO NPOrpamoto)

LucyunniHa 6a3yemosca HA 3HAHHSAX 3 Pi3UKU Ma MAmMeMamuKu, 3dC80EHUX 8 PAMKAX 3020/1bHOI
cepedHboi ocgimu. Bus4yeHHA Kypcy rnepedbayae 8UKOPUCMAHHA HABUYOK 3 meopii i mexHiKu
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eKcriepuMeHmy ma MamemMamu4vyHUX HOABUYOK, WO Habysaromeca 3a NapanesibHo20 BUBYEHHS
mamemMamuyHux oucyunniH. HeobxiOHUM enemeHMoOM npu eus4veHHi OucyunaiHu € 080/00iHHSA
MOHAMIUHUM Mma mamemamu4yHUM anapamom MamemMamuyHo20 aHasi3y, aHaAiMmu4YHoi eeomemopii,
AiHitGHOI anzebpu ma 6ekmopHo20 aHanizy. OKpemi NUMAaHHA BUMQA2alomb BMIHHA pPO38°A3aHHSA
Halinpocmiwux OugepeHUianbHUX PiBHAHbL, WO 8UBYAIOMb Yy PAMKAX OucyunaiHu «/ugepeHuiansHi
PIBHAHHA».

Habymi 3HaHHA ma ymiHHA pu nodasnsbWomy Hag4YaHHi bydyme 3acmocosy8amucs npu 8USYEHHI
AIK 302071b6HO-MeXHIYHUX OUCYUNIiH (eseKmpomexHika, meopemu4Ha MexaHiKa, onip mamepiasnie mouwo)
mak i cneuianbHux (izu4Ha ximia, mensno- MacoobmiH, KBAHMOoBA i3uKa Mouwo).

3. 3micT HaBYaNbHOI AUCLUNNIHU

Kpenurauii momynpb 1 — @izuka. YactuHa 1 . Mexanika. MoJsiekysisipHa izuka ta
TepMoinHaMiKa. EjiekTpuka.

BCHOTO Posnoain HaBuaIbHOTO Yacy 3a
KpenutHi BUJIAMH 3aHATH
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KpegutHuii moaynob 1.
« MEXAHIKA. MONTEKYNTAPHA ®I3UKA i TEPMOOUHAMIKA. ENEKTPUKA»
Bctyn
di3nKa Ta ii 38’A30K 3 CyMiKHMMKM HayKamu. Di3nKa i TexHiYHUI nporpec. O6'eKTN AOCAIAKEHHA | MeXK
3aCTOCYBaHHA KNAaCUYHOT MeXaHiKK, pensTUBICTCbKOI i XBUNbOBOT MexaHiku. BnactusocTi abcontoTHmMx
npocropy i Yacy. Po3ainn KnacMyHoi MexaHiku.

1. ®I13U4YHI OCHOBU KNACUYHOT MEXAHIKU
1.1. KiHemaTuKa pyxy matepiasibHOi TOUKM

CucTtema Bigniky. MoNoKeHHA maTepianbHOT TOYKKM B NpOCTOPi. JIiHiMHI | KyTOBI KiIHEMAaTUYHI XapaKTepPUCTUKM

PyXy maTepiasbHOI TOYKWN. TaHTreHLUiaibHe | HOPMa/ibHE CKNaA0Bi MPUCKOPEHHA. 3aKOH PyXy.
1.2. AnHamika pyxy maTepiaNbHOI TOUKU

MoOHATTA CMAK, MacK, IMNYNbCY TOYKKU. IHepLianbHi | He iHepUianbHi cuctemm Bigniky. 3akoHM HblOTOHa B
iHepuianbHUX cucTemax Bigniky. IMAyAbC MmaTepianbHOT TOYKK, IMAYNALC CUTEMWU MaTepiasbHUX TOYOK. LeHTp
Mac CUCTEMW MaTepiasibHNUX TOYOK. 3aKOH 36eperkeHHA iMmnyabcy. 3aKOH BCECBITHbOTO TAMKIHHA.
MepeTBopeHHA aninen. 3aKoH AoAaBaHHA WBKAKoCTeN. MNMpuHLMN BigHOCHOCTI Maninea. 3akoHn HbloTOHA B
He iHepLuianbHNX CUCTEMaXx BigNiKy, CUan iHepuii.

1.3. EHeprisa i poboTa
MexaHiyHa poboTa. MoTyXHicTb. KiHeTUYHa eHepria i i BnacTnsocTi. KiHeTuyHa eHepria i mexaHiyHa
poboTa. KOHCcepBaTUBHI i HE KOHCEPBATMBHI cMaun. lNoTeHuianbHA eHepria cuctemn. Po6oTa KOHCEpPBATUBHOI
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CUAK i NoTeHUjiabHa eHepria. 3B'A30K MiXK NOTEHLia/IbHOIO eHeprielo | KOHcepBaTUBHOO cuoto. [oBHa
MeXaHiYyHa eHepria. 3aKoH 36epexkeHHA eHepril.

1.5. AnHamika TBepAoOro Tina
Ocob6nmBoOCTi NocTynanbHOro i o6epTasnbHOro pyxiB TBepA0ro Tina. LleHTp mac TBepaoro Tina. MomeHT
iHepuiiTina. Teopema LLUtenHepa. FonoBHI oci iHepUii. MomeHTHU iHepuii pi3HUX Tin. MOMEHT cMnum BigHOCHO
TOYKM i BigHOCHO oci. MoOMeHT napu cun. MOMEHT iMmnyabCy BiAHOCHO TOYKM i BiAHOCHO OCi. 3aKOH
3bepekeHHA MOMEHTY imnynbcy. OCHOBHE PiBHAHHA AMHAMiKn ob6epTanbHOro pyxy. PoboTa i eHepria npu
obepTanbHoMy pyci. lipockon, ripockoniyHMn edekT, npewecia ripockona.

1.6. MexaHiuHi KonuBaHHA ixBuni
BinbHi He3racatoui KonMBaHHA. EHepria KoAMBaAbHOrO pyxy. MaTemaTUYHUI i Gi3UUYHUA MAATHUKN.
BeKktopHa giarpama. CknagaHHA KOMBaHb O4HOTO HanpAMKY. CKIafaHHA B3aEMHO NepneHanKynapHuX
KONMBAHb. 3aracatodi KonmBaHHA. [lo6POTHICTb. BUMyLLeHi KonnBaHHA. Pe3oHaHC. MpyKHi xBuAi i
PO3MNOBCIOAKEHHA iX B NPYXHOMY cepenoBuLli. PIBHAHHA NAOCKOI i cdepUnUHOi XBUAb. XBUAbOBE PiBHAHHSA.
EHepria npyXHOi XxBuUAi.

1.7. OcHoBM cneuianbHOI Teopii BiAHOCHOCTI.

1.7.1. OcHOBW penaTUBICTCbKOI KiHemaTuKK CneulianbHa Teopia BigAHOCHOCTI, noctynatn EMHWTENHa.
MNepeTBopeHHA JlopeHua Ta BUCHOBKM 3 HUX: AOBXWMHA Tin, TPUBANICTb NPOLECIB | 0A4HOYACHICTb ABULL, B
pi3HMX iHepUuianbHMX cucTemax Bianiky. CKnagaHHA WBUAKOCTEN B C.T.B. IHTepBan MiX ABOMA ABULLAMMU.
1.7.2. OcHOBM penATUBICTCbKOT gMHaMikn Maca, imnynbC i eHepria penaTMBiCTCbKOT YaCTUHKKU. 3B’A30K MiXK
MacoH i eHeprietn. YacTUHKA 3 HYNbOBOK MACOK CNOKOIO.

1.8. CraTuKa Ta AMHaMmiKa piguH i rasis
Tuck y pignHax Ta rasax. 3akoH lMackana. 3akoH Apximeaa. PiBHAHHA HenepepBHOCTI. PiBHAHHA BepHynni.
Pyx B’A3KOT piguHKU. Pyx Tin y pigMHax Ta rasax.

2. MONIEKYNAPHA ®I3UKA | TEPMOANHAMIKA

2.1. Npegmert i metoa monekynapHoi ¢isMku i TepmoanHaMiKKU. |laeanbHuUi ras

MonekynapHa ¢isnKka i TepmoanHamiKa, ix 3agavi i meToan. MaKpocKoniyHi napameTpu i ix MikpockoniyHe
TAymadeHHA. OCHOBHE piBHAHHA MONEKYNAPHO-KIHETUYHOT TeOpil 414 TUCKY iaeanbHoro rasy. MonekynapHo-
KiHETUYHEe TAymMmayeHHA TemnepaTypu. PiBHAHHA CTaHy igeanbHOro rasy. 3aKoHU igeanbHUX rasis.

2.2. Mepwunii 3aKOH TEpMOAUHAMIKHU

BHYTpiWHA eHepria TepmoAnHamiuYHOT cuctemu. TennoTa, poboTa, TENOEMHICTb. MepLwnit 3aKoH
TepMmoauHaMmiKK. |3onpouec igeanbHOro rasy: i3SoXopHUM, i306apHMI, i30TepMiYHUI, agiabaTHUN,
NONITPONHWUI NpoLEecK.

2.3. Apyruit 3aKoH TepmoanHamiku. Teopema HepHcta
Konosi npouecn. Unkn KapHo Ta ioro KKZ. HepisHictb Knaysiyca. EHTponia Ta ii BnactusocTi. Qpyrun
3aKOH TEPMOANHAMIKM i MOro CTAaTUCTUYHUM XapaKTep. TPeTin 3aKOH TepMoanHaMiKK. Teopema HepHcTa.

2.4. CTaTUCTMYHUIA po3noain
MoHATTA MmaTemaTUUHOI iIMOBIPHOCTI peanizauii noAii. MaTemaTUyHi iMOBIPHOCTI 4N1A ANCKPETHOTO i
HenepepmBHOro CNeKTPiB 3HaYeHb. MNoHATTA GyHKLUIiT po3noginy. Po3noain monekyn igeanbHOro rasy 3a
WBNAOKOCTAMM i eHepriamun. 3akoHM po3noginy bonbumaHa, Makceenna, MakcsennabonbumaHa.
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2.5 PeanbHirasu
BiamiHHiCcTb peanbHOro rasy Big iaeanbHoro. PiBHAHHA BaH-gep-Baanbca. 130Tepmum peanbHumx rasis.
BHYTpIilWHA eHepria peanbHOro rasy.

2.6. iBMLA nepeHOCy B rasax.
ABnia nepeHocy CepeaiHA A0BXKMHA BiJIbHOrO Npobiry monekynu B rasax. indysia B rasax. BHyTpilIHe
TepTA B rasax. TennonpoBigHiCTb rasis. rasis.

3.E/IEKTPUKA
3.1 EnekTpocTtaTuyHe nosie B BaKyyMi.
3akoH KynoHa. HanpyeHicTb Ta noTeHUian nona, 38’a30K Mixk HUMK. [padiyHe BigobpaxKeHHA nons..
MNoHATTA noTiKk BeKTtopa E, aumsepreHuia Bektopa E. Teopema [layca. UupKynauia sektopa E,
NoTeHLiaIbHUI XapaKTep eNeKTPOCTaTUYHOrO NONS.

3.2 EnektpocTtaTtuyHe none B AieneKTpukax i npoBigHMKax
MonAapHi Ta HenonApHi monekynu. MNonapusauia gienekTpukis. ONUC eNEKTPUYHOTO NONA B AieNeKTPUKaX.
BeKkTOp eneKTpMYHOro 3miweHHA. PiBHOBAra 3apaais Ha NpoBigHMKY. [POBiAHUK B 30BHIiLLHbOMY MOAI.
EneKTpOEMHICTb BigOKpemaeHOro nposigHnKa. KoHgeHcaTopwu.

3.3 EHepris enekTpu4HoOro nons.
EHepria cuctemu TouKOBUX 3apALiB. EHepria 3apagXeHoro nposigHMKa. EHepria 3apaaKeHoro
KoHAeHcaTopa. EHepria enekTpocTaTUYHOro nons.

3.4 MNoCTiHMI eNeKTPUYHUI CTPYM Ta MOro XapaKTepPUCTUKM.
3aKoHM NOCTINHOro CTpymy.
EneKTpUYHUIA CTPYM, cnna i r'ycTMHa cTpymy. PiBHAHHA HenepepBHOCTI. EnekTpopywinHa cuna.
3aKkoH Oma, 3akoH [xoyna-fleHua. MNpasuna Kipxrodpa . OCHOBU KNAaCUYHOI eNeKTPOHHOI Teopii
€N1eKTPoNpoOBiAHOCTI meTanis.

4. Has4yanbHi mamepianu ma pecypcu

Basoga stitepaTypa

1. 3aropogHiii, B. B. 3aranbHa ¢di3nKka. MexaHika: niapy4Huk / B. B. 3aropoaHii ; KMl im. Irops CikopcbKoro. —
2-e BuA., Bunpasa. i pgonosBH. — Kuie : KMl im. Iropa Cikopcekoro, 2020. - 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3aranbHoi ¢i3nKK : HaBYanbHUI NocibHMK / B.M. Bakantok, A.B. BakastoK ; MiHiCTepCTBO OCBITU | HaYKuK
YKpaiHu, IBaHO-PpaHKiBCbKUIA HaLiOHANbHUIM TEXHIYHMIN yHiBepcuTeT HapTh i rasy. - IBaHOPPaAHKIBCbK :
I®GHTYHT, 2021

3. 36ipHKK 3a4ay i3 3aranbHOI Gi3nKM: HaBY. NOCI6. ANA CTYAEHTIB iHXXEeHepPHO -TeXHIYHUX crewianbHocTei./
yKnaa.: B. . bpurineup, |. M. Penanos, /1. I. MoHomapeHKo, H. O. AkyHiHa. — Kuis : KTl im. Iropa CikopcbKoro,
2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

4. 1. 3aranpHa (izuka. MeToauuHI BKa31BKH 1 KOHTPOJIbHI 3aBaHHsl [ EnekTponHuii pecypc] : HaBd. mocio0. ais
3mo0yBaviB cryneHs OakanmaBpa 3a OCBIT. mporpamoro «Komm torepri nomirpadivni cuctemu» coer. 133
INanyzeBe mammuoOyayBanHs / KIII im. Iropst Cikopcebkoro ; ykiman.: FO. ®. Hocawos, /[. B. CaBuenko. —
Enexrtpon. tekcr. nani (1 ¢aitn). — Kuis : KIII im. Iropst Cikopcekoro, 2024. — 120 c. 3arBepmxeno Buenoro
panoro ®PM® (mporoxon Ne 6 Bix 17.04.2024), na posrisaai Meronuunoi pagu KIII im. Iropst Cikopcbkoro
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https://ela.kpi.ua/handle/123456789/51252%204
https://ela.kpi.ua/handle/123456789/51252%204

5. MexaHiKa. 36ipHUK 3a4a4 A0 po3ainy «MexaHika»: HaB4Ya/ibHUIN NocibHKK / yknaa. B. M. BpuriHeup,O. B.
Jdimaposa, J/1.1. MNoHomapeHkKo, I. M. Penanos, H. O. AkyHiHa. — Kuis : KMl im. Iropa Cikopcbkoro, 2021. — 83 c.
https://ela.kpi.ua/handle/123456789/46056 5. LlUkypaoma 0. O., Nacbko O. 0., KosaneHko O. A.
MonekynapHa ¢ismKa Ta TepmoanHamika. CyMCbKUIA aeprkaBHUI yHiBepcuTeT, 2021

JopaTtkoBa nitepaTtypa:

1. Kyuepyk .M., Top6auyk I.T., Nlyumk I.M. 3aranbHuin Kypc ¢isnkn. T.1 MexaHika. MonekynapHa ¢isunka i
TepmoamnHamika. - K.: TexHika, 1999.

2. di3nKa: MexaHika: MeTOANYHI BKa3iBKM A0 BMKOHAHHA nabopaTopHux pobit / yknaa. A. M. Uiona, T. I
Bpatych, C. B. ManbuyH. — Knis : HTYY «KMI», 2012. https://ela.kpi.ua/handle/123456789/1806

3. ®i3nKa: MonekynsapHa $pisMKa: MeToANYHI BKa3iBKM A0 BUMKOHAHHA nabopaTtopHux pobit / yknaa. A. M.
Uwonma, T. I. bparycs, C. B. MNanbuyH. — Kuie : HTYY «KMl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol_fizyka.doc

4. MexaHiKa : HaBYa/IbHO-METOAMYHMIN NOCIBHUK AnAa camocTiiHOI poboTn 3 ancumnniin "dismka" : ana
CTY[EHTIB TexHiuHuMX cneuianbHocten / C.[. FanoyeHKo ; MiHicTepCTBO OCBITU | HayKM YKpaiHuM, HauioHanbHuiA
TexHiyHuni yHiBepcuteT "XMI". - Xapkis : TOB "B Cnpasi", 2021. - 115 c.

5. 3aranbHa ¢i3unKa : nigpyyHunk / I.C. ®eniHcbkuii ; MiHicTepcTBO OCBITM i Haykm YKpaiHu, KWiBCbKUIA
HauioHanbHWUI yHiBepcuTeT imeHi Tapaca LLeByeHKa. - Kuis : BugasHuuteo "Kapasena", 2020. - 655 c. 6.
36ipHMK 3a4a4 3 $i3nKKM : HaBYaNbHWUI NOCIBHMK / |.€. JlTonaTuHCbKKUIA, |.P. 3auek, C.O. IOp'es, O.b. bineHbKa [Ta
14 iHwux] ; MiHicTepcTBO OCBiTM i HAYKM YKpaiHu, HauioHanbHU yHiBepcuTeT "/1bBiBCbKa NoniTexHika". - JIbBiB
: BngaBHMUTBO J1bBiBCbKOI NoAiTexHikn, 2021. - 242 c.

6. 3a4aui 3 3aranbHoOI ¢i3nKK. MexaHiKa : HaBYanbHUIA NocibHKK / |.B. BeHrep, €.®. BeHrep, /1.10. MenbHUuUYK,
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HaByanbHUIA KOHTEHT

5. MetoguKa onaHyBaHHA HaBYa/IbHOT AMUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiHi 3aHATTA

[o]
o/ Ne Temu nexyiil, nepeaik 0OCHOBHUX NUMAHb
Po3aiia 1. Pi3yyHi OCHOBH MeXaHIKH

N-1 Npeamert i metop ¢i3znku. KiHematuka marepianbHOI TOUKHU
MpepgmeT i3micT AMcumnnaiHKN. 38'A30K Gi3UKKM 3 CYMiIKHMMM HayKamn. KnacuyHa mexaHika,
il po3ginu i mexi ii 3actocyBaHHA. BnactuBocTi abcooTHOro npocTtopy i abconoTHOro 4acy.

1 Cuctema Bigfiky.
NiHINHI | KyTOBI KIHEMATUYHI XapPaKTEPUCTUKM PYXY MaTepiaIbHOI TOUKM, 3B 'A30K MiXK HUMMW.
3aKoH pyxy. TaHreHuianbHe i HOpMasbHe CKNaA0BI NPUCKOPEHHA.
N-2  OuHamika maTepianbHoi Touku. MpUHUMN BigHOCHOCTI raninesn
MoHATTA cnnn. NMoHATTA macK. IHepuianbHi i HeiHepuianbHi cuctemm Bigaiky. 3akoHM HbloToHa B
iHepLUiaNbHUX cucTemax . IMnynbCc maTepiasibHOI TOYKK, IMNYIbC CUCTEMU MATePiasIbHUX TOYOK.
LleHTp mac cuctemm maTepiasibHUX TOHOK. 3aKOHUM 36epekeHHA iMNyNbCy M.TOYKM, CUCTEMU M.

2 TOYOK.
MNepeTBOopeHHA [aninea. 3aKoH goAaBaHHA WBKMAKOCTeN. MpnHUMN BigHOCHOCTI Maninea. 3aKoHMU
HbloTOHA B HeiHepuiabHUX cnucTtemax Bigniky. Cuam iHepuii.
N-3  Po6o0Ta, NOTYyXHiCTb, eHepria. 3aKOH 36epeKeHHA NOBHOI MeXaHiuHOT eHepril.
O3HayeHHA MexaHiYHOi poboTu. MoTy»KHicTb. KoHcepBaTUBHI (NOTeHLUiaNbHI) i HEKOHCEePBATUBHI
cnnun. KiHeTnuHa eHepria i ii B1acTMBOCTI. Teopema Npo KiHETUYHY eHeprito. [oTeHuiabHa

3 eHeprisa iii BnactusocTi. MoTeHUianbHi KpMBi. 3B'A30K MiK KOHCEPBATUBHOO CUJIOHO i
noTeHUianbHOW eHeprieto. [loBHaA MexaHiYHa eHeprif, yMOBU ii 36eperKeHHs.
N-4 AuHamiKa TBepAaoro Tina.
MocTynanbHuit i obepTanbHUit pyxu. LLeHTp mac TBepaoro Tina. MoMeHT iHepLii M. TOUYKKM, CUCTEMU

4 M. TO4yoK, Tina. Teopema LUTteHepa. MomeHT cuan. MOMEHT iMMyNbCYy Ta 3aKOH Moro
3b6epekeHHA. ObepTaHHA TBEPAOro Tina HaBKOJIO Hepyxomoi oci. OCHOBHe PiIBHAHHA AWMHAMIKK
obepranbHOro pyxy. KiHeTyHa eHepris i poboTa npu ob6epTanbHOMY pyci.
N-5 EnemeHTM cneuianbHOi Teopii BigHOCHOCTI. PenaTtusictcbKa KiHemaTtuka. PenatusicTcbKa
AWHaMiKa.
MocTtynaTtu Teopii BigHOCHOCTI. MNepeTBOPEHHA NPOMIKKIB Yacy i 40BXWNH Bigpi3Kis. MOHATTA

5 oAHouvacHocTi nogini. NMepetsopeHHA JlopeHua. IHTepBan.
Penstusictcbknit imnynbc. OCHOBHE PIBHAHHA PeNATUBICTCbKOT AMHAMIKU. PensTuicTcbka maca.
3B'a30K eHeprii Ta imnynbcy B CTB.
N-6 MexaHiuyHi KONUBaHHA
KonnsanbHuii pyx. KONMBaHHA MeXaHIYHOT CMCTEMM NPU MASINX BiAXUAEHHAX Bifg, MONOXKEHHA
CTiKOT piBHOBAru, rapMOHIYHMI oCcUMAATOP. BinbHi He3racatodi KONMBAHHA: NPYKHIA MaATHUK,

6 MaTEMATUYHUIN MAATHUK, GiISUYHUIN MAATHMUK.
3racatoydi KoNMBaAHHA. XapaKTePUCTMKN 3racatoumx KOJIMBaHb: AOOPOTHICTb KONMBANBHOIT CUCTEMM,
norapndmiyHMIN AeKpeMeHT 3aracaHHsA, Yac penakcauii.
BumyLieHi KonmBaHHA. ABuLle pe3oHaHcCy.
BekTopHa giarpama, A0AaBaHHA rAaPMOHIMHNX KONNMBAHD.
N-7NpyKHi xBUNi

7 MoWmMpPeEHHA XBU/Ib B NPYKHOMY cepeaoBuLLi. PIBHAHHA NJ10CKOT i chepuyHOT XBUIb. XBUIbOBE

piBHAHHA. EHepria npy>KHOi XBUAi




Po3pgin 2 MOJIEKYJIAPHA ®I3UKU i TEPMOAUHAMIKA.

N-8 OcHOBU MONEKYNAPHO-KIHETUUYHOI Teopii rasis. CTaTUCTUUHI po3noainu

O6'eKkT gocnigXKeHHA i MeToan MONEKYAAPHOI Gi3UKKM | TepMogUHAMIKKM. TepmoanHaMIYHI
napameTpu, TEpMOANHAMIYHI CTAHWU, TEPMOAMHAMIYHI NpoLecH.

OCHOBHIi MONIOXKEHHA MONEKYyNAPHO-KiHeTMYHOT Teopii (MKT) rasis. Mogenb igeanbHoOro rasy.
OcHoBHe piBHAHHA MKT ana TUcKy igeanbHoro rasy. MONEKyNApHO-KIHETUYHE TAyMayeHHA
TemnepaTtypn. PiBHAHHA CcTaHy igeanbHOro rasy. Isonpouecn. OCHOBHI 3aKOHMU i4e€anbHOro rasy.
PeanbHui ras. PiBHAHHA CTaHy peanbHOro rasy.

MoHATTA NpOo CTaTUCTUYHUI po3noain. PyHKuUia po3noainy.Po3nodin monekyn 3a
WBMAKOCTAMMU Ta eHepriamu (Po3noain Makceenna). BUM3HaAYeHHA XapaKTEPHUX LUBUAKOCTEN.
EkcnepumeHTanbHe nNiaTBEpAXKeHHA po3noainy Makcsenna. bapometpuyHa dopmyna. Posnogin
BonbymaHa. Po3nogin Makceenna-bonbymaHa.

N-9 EnemeHTn TepmoamHamiku. TepmoanMHamidyHUiA meTtoga,.

[Bi dopmn 0bmiHy eHeprii: poboTa i TennoobmiH. Mepwe Hayano TeEpMOAMHAMIKM AnA
3aMKHEHMUX | He3aMKHEHNX TepMOAMHaMIYHUX npouecis. BHyTpilWHA eHepria iaeanbHOro rasy..
TennoemHicTb igeanbHoro rasy. AgiabaTtHuii npouec, piBHAHHA afiabaTw.

Tennosa mawwuHa. KK tennosoro asuryHa. Uukn KapHo. lgeanbHa TennoBa mawunHa, ii
KKL. Teopemu KapHo. [lpyrnit 3aKOH TEPMOAMHAMIKN, MOTrO pi3Hi popmMyatoBaHHA.
HepiBHicTb Knaysiyca. CTaTUCTUYHWI XapaKTep APYroro 3akoHy TepMmoamMHamikn. EHTponin
i TepMmoauHaMiYHa imoBipHicTb. Teopema HepHcra.
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N-10 PeanbHi rasu. fiBuwa nepeHocy

BigmiHHICTb peanbHOro rasy Big moaeni ineanbHoro rasy. PiBHAHHA BaH-aep-Baanbca. 13o0Tepmu
BaH-gep-Baanbca i i3oTepmu peanbHOro rasy. BHyTpillHA eHepria peasbHOro rasy.

flBMwa nepeHocy B rasax. CepegHa AOBMMHA BiIbHOrO NPobiry moneKkynm B rasax.
Oundysia, BHYTpilWWHE TepTA, TENIONPOBIAHICTb rasis.

Po3ain 3 EJIEKTPUKA
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N1-11 EneKTpUYHe NoJjie B BaKyyMmi.

MoOHATTA enekTPOMaArHiTHOro nona. EnekrpuuHi 3apagm. 3akoH KynoHa. Po3paxyHOK
€NEeKTPOCTAaTUYHOI B3aEMOAiT TOYKOBWUX | po3nogineHnx 3apAdis. HanpyxeHictb
€/1eKTPOCTaTUYHOro  nonA. MpuHUMN  cynepnosuuii  eNeKTPUYHUX  MONiIB.
lpadivHe BinobpaXkeHHs enekTpocTaTuyHoro nons.Teopema layca.

Po3paxyHOK nonAa 3 BUKOPUCTAHHAM Teopemu [ayca: nose 3apAaKeHOT HeCKiHYeHoi
NNOWMHM, NONE HECKIHYEHOT PIBHOMIPHO 3apAAXKeHOi HWUTKM (uuniHapa); none
3apsagKeHoi chepuyHoi nosepxHi (chdepu); PoboTa no nepeHeceHHw 3apaay B
enekTpuyHomy noni. MoteHuian nona. PisHnua noteHuianis. EKBinoTeHUiaNbHi NOBEPXHI.
3B'A30K Hanpy»eHocTi Ta NnoTeHLiany enekTpocTaTMYHOro nons.
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N1-12 BigobparkeHHA BNacTUBOCTE BEKTOPHUX NOAiB
MoHATTA puMBepreHuii BekTopa. Teopema Octporpagcbkoro- layca. oOHATTA poTop
BekTopa. Teopema CTokca. Teopema lNayca B agudepeHuianbHin popmi BinobpaxkeHHs.
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N1-13 EneKktpuuHe nose B pienekTpukax Tunu gienekTtpukis. fAsuwe nonapusauii
pienekTpuka. Bektop nonApwusauii. EnekTpuyHe none B AieNeKTPUKY, AieneKTpuyHa
NPOHMKHICTb. BEKTOP €/IeKTPUYHOro 3miweHHA D . Teopema layca gna BeKtopa
€NeKTPUYHOTO 3MillleHHAT. EneKTpuyHe nosne Ha

MEXi OBOX CcepefoBMULL,.




N1-14 EneKkTpuyHe none B NpoBigHUKaX. EHepria enekTpuyHoOro nons

Posnogin 3apapiB Ha noBepxHi NpoBigHWMKA B ymoBax piBHoBaru. lNpoBigHMK B
14 eNeKTPUYHOMY TMOAi, ABMULLE eNeKTPOCTaTUYHOI iHAYKUii. ENeKTpUYHA EMHICTb,
KOHOeHcaTopu.  PO3paxyHOK  EMHOCTI  KOHAEHcaTopa,

6aTapei KoHAeHcaTopiB.

EHepria B3aemogii cMCTeMUM TOUKOBMX 3apAAiIB, eHepria 3apAAXKeHOro KOHAEeHCATopa,
eHepria 3apAaXeHOro NpoBiAHMKA , eHepria eNeKkTPUYHOro NoAA.

N-15 NocTiiHMiA eneKTPUYHUA CTPYM Ta MOro XapaKTepUCTUKMU

ENEKTPUYHMIA CTPYM | YMOBWM MOr0O iCHYBaHHS, NOCTIMHWUI CTPYM, cuna i TycTUHa
15 cTpymy. PiBHAHHA HenepepBHOCTI. EnekTpopywinHa cnna. 3akoHM Oma. 3aKOH
Oxoyna-fleHua. MNpasuna Kipxroda. KnacuyHa Teopia enektponposigHocTi Apyae-
JlopeHua.

MpaKTUUYHi 3aHATTA
OCHOBHUM 3080QHHAM UUKAY MPAKMUYHUX 30HAMb € 080/00iHHA cmydeHmamu npuliomamu i
Memooamu NMPaKmMu4YHo20 30CMOCYy8aHHA 3HAHb.
Ana nid2omoeKu 00 NPAKMU4YH020 3aHAMMA cmydeHm rnoguHeH 1) onpaytoeamu meopemuyHuli
mamepian 3a memoro 3aHAMmMA; 2) eus4umu npuKknadu po3e’asysaHHA 3adad. [licna nposedeHHsA
30HAMMSA BUKOHAMU OOMAWHE 30800HHA 10 PO368°A3Y8AHHI0 300aY.

Neo HasBa Temu 3aHATTA Ta Nepesiik OCHOBHMX NUTaHb (Nepenik AWAAKTUYHUX 3acobis,
n/n NocUNaHHA Ha niTepaTypy)

Po3gin 1 ®I3U4YHI OCHOBU MEXAHIKU

KiHemamuka mamepianbHOi mo4yku ma meepdo20 mina

KiHemaTMka noctynanbHoro i obepTtanbHOro pyxy. OCHOBHi KiHEMATUYHI BENUYUHMU.

! BigHOCHICcTb pyxy. Pyx no KpuBOAiHiHIA TpaekTopii. HopmanbHe, TaHreHuianbHe i NOBHE
npuckopeHHA. HepiBHomipHUi pyx no kony. [1], [3], [5].
AduHamika cucmem (OQuHamika mamepianbHOi MOYKU mMa cucmemu MmOYoK. JuHamika
meepdoeo mina)

5 AuHamiKa noctynanbHOro pyxy. Imnynbc. 3aKoH 36eperkeHHA imnyabcy.

OCHOBHe piBHAHHA MexaHiK1 nocTynanbHoro pyxy (Il 3akoH HbloTOHa Ta MOro 3acToCyBaHHA).
IMmnynbe Tina oro 3amiHa nig aieto cua. IMnynbc cuctemmn Tin, ymoBU 3bepeeHHs imnybey,

3aCTOCyBaHHA 3aKOHY 36epexkeHHAa imnynbcy. [1], [3], [6], [12].
AduHamika cucmem (QuHamika mMamepianbHOI MOYKU ma cucmemu MOYoK. JuHamika

meep0oo2o mina)




OcHoBHe piBHAHHA AMHaMiKa TBepAO0ro Tifla. 3aCTOCyBaHHA OCHOBHOTO PiBHAHHA AMHAMIKK
TBEepAoro Tifia. MomeHTu iHepuii Tin. [1], [3], [12].

Poboma ma eHepein
EHepria, poboTa, NOTYXHicTb. 3aKOH 36epekeHHs eHeprii. CymicHe 3aCTOCyBaHHS 3aKOHIB

3beperkeHHA. PoboTa nocTiiHOi Ta 3MiHHOI cuan. TMOTYXKHICTb MalWMH i MexaHi3mis,
NoTYXHicTb cuan. KiHeTnyHa Ta noTeHuianbHa eHepria. [1], [3], [6], [8].

Po3pin 2 MOJNNIEKYNIAPHA ®I3UKU | TEPMOAUHAMIKA

OCHOBM MONIEKYNAPHO-KIHETUYHOI Teopii igeanbHoro rasy. PiBHAHHA CTaHy rasy. 3akKoH

4 HaneTtoHa. [2], [4], [10], [11]

5 3aKoHM ineanbHOro rasy. 3actocyBaHHsA piBHAHHA KnanenpoHa. 3akoHu i3onpoueciB. 38'A30K
KPUTUYHUX NapameTpiB Ta nonpaBok BaH-gep-Baansbca. [2], [4], [10], [11]

6 MepLwe HaYyano TepMOAMHAMIKK. BHYTpiWHA eHepria Ta poboTa rasy. TennoemHicTb rasis. [2],
[4], [10], [11]

5 Unknu. Qpyre Hayano TepmoanHamikm. PoboTa rasy B konosux npouecax. KK unkay. Umkn

KapHo. 3miHa enTponii. [2], [4], [10], [11]

Po3ain 3. ENEKTPOCTATUKA

3akoH KynoHa. EnektpuyHe none y Bakyymi: Hanpy»eHicTb NoiA TOYKOBUX i pO3NoAaineHmx
3apagiB; Teopema laycca. MoTeHuUian enekTpMYHOro nonsa, pobota cun NoONsA, eHepris
B3aEMOJ|i 3apAaiB. EMHICTb, KOHAEHCAaTOPW, eHepria efekTpuyHoro noAasa. [5], [7], [10], [11]

Na6opartopHi 3aHATTA

Y nepwomy cemecmpi cmydeHmu 6UKOHYomb aabopamopHi pobomu 3 yukay «MexaHika»,

«MoneKynapHa ¢izuka i mepmoduHamika» ma «EnekmpocmamuKka» 8i0nogioHo 00 8CmMaHo8aAeH020
epaghika ma po3knady 3aHAMs.

OcHOBHUM 3a80QHHAM YUKy aabopamopHux pobim € Habymmsa cmydeHmamu 00cg8idy

nposeoeHHA eKcrnepumMmeHmasnbHUX 00CAIOHCeHb MpU rnepesipyi noaoxceHs meopii ma 30c80EHHA NpaAsus

06pobKU ekcriepuMeHmanbHUx OaHUX Ma OpopPMAEHHA 00epPHaHUX pe3ysbmamis.

Ana nidcomosku 0o pobomu e nabopamopii mpeba: 1) sus4umu nonoxweHHA meopii; 2)

nidcomysamu npomokosn 0ocnioxceHHa;, 3) sukoHamu eipmyansHy nabopamopHy pobomy. [licas

nposedeHHA 3aHAMMA GUKOHAMU npoldmu mecm 014 nepesipKku 20mMoB8HOCMi 00 BUKOHAHHA
nabopamopHoi pobomu

Ne Ha3Ba nabopaTtopHoi poboTH Kinb-Tb
aya. JNabopatopia
roa.
Teopisa moxubok i 06pobOKa pe3yJIbTaTiB BUMIPIOBaHb y 2 Nabopatopin
dizuuHi JabopaTopii MexaHiKu
1-1 | BuBuenns Teopii 00poOKY pe3yJibTaTiB BUMIPIOBAHb y 2 e
dizuuHilt 1abopaTopii HA MMPUKJITIA/Ii MAaTEMATHIHOTO MOﬂe.I-(yIIFI PHO|
MasgTHUKA dizvkm i
1-2 | BuBueHHs uHAMiKM 006€pTaIBHOTO PyXy Ha IIPUKJIAZ] 2 TEPMOANHAMIKU
(di3n4HOrO MaATHUKA . kopn.7, aya.220,
1-3 | BuBueHHs AMHAMIKU OOEPTAIILHOTO PyXy Ha OCHOBI 2 928232
MasiTHHKA O6epbOeka. ’
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1-4 | JocmimkeHHSA KOJTMBAJIBHOTO PYXY 3 JOTIOMOTOIO 2
000pOTHOrO MasAITHHKA.
1-5 | BuzHaueHHs KoedilieHTa B'I3KOCTI PiIUMHA METO/IOM 2
Crokca
1-6 | BusHauenus BifHOIIeHHA TeroeMHocTel Cp/Cy s 2
TOBITPSA
1-7 | BuBueHHs jtamiHapHOI Tedii ra3y Kpi3b TOHKI TPyOKHU 2
1-9 | BuBueHHs posmoziyy bBosbimana 2
2-1 | BuznauenHnsa omnopy HpOBiI[HI/IKa 3a I0IIOMOT 010 MOCTa 2 j'|a60pa'|'opi;|
CTaJIOTO CTPYMy (mocTa Ych-TUOHg.) eNeKTPUKN i
2-2 | BumiproBaHHs eJIEKTPOPYIIiHHO1 CHJIUX METOZOM 2
KOMIIEeHcaIil MarHeTnsmy
2-3 | BusHaueHHS €EMHOCTI KOHAEHCATOpa METOAO0M 2 kopn.7, aya.325, 209
0aJTiCTHYHOIO TraJibBaHOMETpA
2-5 | BuBUeHHS eJIEKTPOCTATHYHOTO ITOJISI

6. CamocmiliHa po6oma cmydeHma
CamocrifiHa pobOTa CTY/IEHTIB MOJIATAE y MiZITOTOBIl 3aBJjaHb, OTPUMAHUX HA IOIEpPEeHIX
JIEKI[IMHUX. TPAKTUYHUX abo J1abopaTOpHUX 3aHATTAX. J3TiAHO HABUAJILHOMY ILIAHY
MIPOTIOHYIOTHCA 1HAWBIyaIbHI CEMECTPOBI 3aBJIaHHSA Yy BUIJIS/II CAMOCTIHHOTO BHUBUYEHHS
OKpEeMUX TEOPETUUHUX MUTaHb, Kl HE PO3IJIAAATIUCH HA JIEKIIAX, MOZAYJIbHOI KOHTPOJIbHOI
pobOOTH, pO3B'A3KY 33/1a4 HA KOXKHOMY MPAKTUIHOMY 3aHSATTI, IPOBEIEHH PO3PaxyHKIB 3a
MEPBUHHUMHU JJAHUMHU, OTPUMAHUMU Ha J1a00PATOPHUX 3aHATTAX.

MoniTMKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCLMNNIHU (OCBITHBOrO KOMMOHEHTA)
B pamkax BUBUYEHHS AUCITUILIIHU CTABUTHCS HACTYIIHUH IEPEJTiK BUMOT IIepe/] CTyIEHTOM:
— 000B'I3KOBE Bi/IBi/lyBaHHSI JIEKIIiH, MPAKTUYHHX, Ta 1aDOPATOPHUX 3aHSTh;
— Ha 3aHATTAX YBAXKHO Ta IOOPOYECHO CTABUTHCH JI0 OTPUMAHOTO MaTepiary, IPOSBIIATU
aKTUBHICTH Ta ITOKa3yBaTH HEOAU/TyKiCTh /10 IPEMETY;
— CTyZIeHT caMOCTiliHO 0dOpMIIIOE J1ab0paTOPHY POOOTY, 3TiTHO IPOTOKOJLY, HAZIJA€ BUCHOBKHU Ta
BIJIMOBI/II HA KOHTPOJIbHI 3anmuTaHHA. I[1iy1 yac 3axucTy Ha 3aHATTI, 800 Ha KOHCYJIbTallii, Bi/IMOBiae
Ha MUTaHHS BUKJIA/1aua;
— CTY/IEHT CaMOCTIHO BUKOHY€ 1HMBI/Iya/IbHI 3aBJaHHA 3 IPAKTUKY, Ta IIi/] Yac 3aXUCTy HA 3aHATTI,
ab0 Ha KOHCYJIbTAIlil, Bi/IMTOBi/]Ja€ HAa IUTAHHA BUKJIA/Iava;
— CTYZIeHTH OTPHUMYIOTh 3a HE JIOIIYCK /10 J1aDOpaTOpHUX POOIT y 3B’A3KY 3 HE3aJI0BIJIBHUM BXiTHUM
KOHTpoJIeM (-0,5) OasriB.
— 32 HECBOEYACHUU 3aXUCT MOJTYJIbHOI KOHTPOJIBHOI pOOOTH CTYZ€HTH OTPUMYIOTH (-1) Gaut.
— IpaBWJIbHE CAMOCTIiHe PillleHHA 3a7jaui Ha MTPaKTUYHOMY 3aHATTI (+0,5) 6asiB.
— aKTHUBHA y4YacTb Y OOTOBOPEHHI, BiZITIOBI/Ii HA JIEKITiAX, MPAKTUYHUX Ta JJA00OPATOPHUX 3aAHATTAX -
Bif| 0,5 /10 1 320X04UyBIbHUX OastiB. Bei 3aoxouyBasibHI 6au BpaXOBYIOTHCSA TIIBKU HA €K3aMeEHI.
— MepecKJIaiaTy IMIPAKTUYHI Ta J1abOpaTOPHI 3aHATTS MOKHA Ha KOHCYJIbTAIIII.
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http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

— IOJIITUKA Ta MMPUHIUAIIN aKaJeMiuHOl JoOpOoUeCcHOCTI BU3HaueHi y po3ii 3 Koaekcy yecti
HarrioHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHU « KHIBChKH MTOJTITEXHIYHUI IHCTUTYT iMeH1
Iropst Cikopcebkoro». JletanpHimre: https://kpi.ua/code.

— HOPMHU €TUYHOI NOBeIHKU CTYZEHTIB 1 IpaI[iBHUKIB BU3HaUeHi y po3uti 2 Kogekcy uecti
HarrioHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHU « KHIBChbKHI MTOJTITEXHIYHUI iIHCTUTYT iMeHi1
Iropst Cikopcebkoro». JletanbHimre: https://kpi.ua/code.

— CTYy/IEHTU MAIOTh IIPABO OCKAPKUTHU Pe3yIbTaTh KOHTPOJIbHUX 3aXO0/I1B, ajie 000B’A3KOBO
apryMeHTOBAaHO, ITOSICHUBIIH 3 IKUM KPUTEPIEM He IOTO/KYIOThCA BiATIOBIHO /10 OI[IHOYHOTO JIKCTA
Ta/abo 3ayBaKeHb.

Budu koHmposaw ma pelimuH2oea cucmema oyiHHO8AHHA pe3yabmamie Has4yaHHA (PCO)

Pelimune 3 ducyunainu (P/]) epaxosye pobomy cmydeHma npoms2oMm cemecmpy ma pieeHd
3HAHb 1 HABUUOK, BUAB/1EHUX HUM HA lcnumi.

Petimune 3 ducyunaiHu ggopmyemnsca sk cyma b6anis, HapaxosaHux cmyoeHmy 3a:

e pe3yavmamamu pobomu HA AeKULAX;
pe3yabmamamu 8UKOHAHHA 3a80aHb HA NPAKMUYHUX 3AHAMMSX,
pe3yabmamamu 21abopamopHuUX 3aHIMb;
BUKOHAHHA 0OMAWHBbOI KOHMPOAbHOI pobomu;
BUKOHAHHA MOOYAbHOI KOHMpPOAbHOT pobomu (MKP),
NOMOYHULl KOHMPOAb 3ACB0EHHS OKPEMUX MeM;
BUKOHAHHA 3a80aHb OMPUMAHUX HA ICNUMI.
Peiimune 3 OucyunaiHu pospaxosyembvcs 3a @dopmynoio petimunzosa ouyinka (RD) 3

KpeoumHo20 Mooy Gopmyemnca Ak cyma 6anié nOMouHol ycnitHoCcmi Ha8UaAHHA — CMAapimoso20
pettmuney (r¢) ma banie ompumanux Ha icnumi ( r, ):

RD=r,+r,.

Cmapmoseozo pelimuHe € CymapHo OYIHKOI 3a BUKOHAHHS CMYyOJeHmMoM 3a80aHb NOMOUHO20
KOHMpPOoA10 ma ModYyabHOI KOHMPOAbHOL pobomu:

re :zrn +7y,
k

rp —b6aau nomouHo20 KOHMpoAa, ry — 6an ompumauil Ha MOOYAbHIll KOHMPOAbHIL pobomi.
MaxcumanvHa Kiavkicms 6aaie cmapmoegozo pelimuHay ckaadae 50 baais.

Kpumepii ouinwosanHa pe3yavmamis pobomu Ha 8 cemecmpl HagedeHli 8 mabauui 1,
wmpagHi ma 3aoxouysanvHi baau- 8 mabauui 2.

Ta6auys.l. PEATUHTOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Bug pobotu KinpkicTh MaxkcumagabHIH 6a Cyma
[TpakTuyHi Bukonanus# /13 20
3aHATTSA
JlabopaTopHi 8 BukoHaHHA 25
3aHATTA BipTyaJIbHOI POOOTH

Pob6ora B 1abopaTopii!
3axucT poboTH
OdopmienHs
IIPOTOKOJIY

MKP 1 5

! TIpu nucraHIiiiHii popmi HaBUaHHS poOOTa B 1a6OPATOPii — 11 IEMOHCTPAILiS CTyA€HTOM BUKOHAHHS POOOTH ra BipTyalbHOMY
MAaKeTi.


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

50

Tabauysa 2. LUTPA®HI TA 3AOXO4YBA/IbHI BAJIN

Oann

1. HecBoeuacHe BukoHaHHuA 3aBaanusa CPC -0,2
2. BizicyTHiCTh Ha JIeKIlil 200 Ha NPAKTHYHUX 3aHATTAX 0€3 MOBAKHUX IPHUYUNH -0,2
3. HecBoeuacuuii 3axuct /JIKP (3ami3HeHHA Ha THXK/IEHD) -1
4. fIxicHe BeJIeHHSI KOHCIEKTY JIEKITIH 1...5
5. Odopmienss 3BiTy 3 BukoHaHHsI CPC (mpaxkTuyHi 3aHATTA) 1...2
6. YuacTb y KOHGEepeHIlifaX, ceMiHapax, MiZIroToBKa pedeparis 5

MaxkcuMmaJsibHa cymMa 3a0X04YyBaJIbHUX Rg 12

Cemecmposuil KOHMPOIb.! eK3aMeH
o ek3ameHy (icIIUTy) JIOIyCKAIOThCA CTYZIEHTH, KOTpl 3a pe3yJbTaTaMU HOTOYHOT'O KOHTPOJIIO
Habpasin He MeHIIe 30 6atiB (60 % BiJi MaKCUMaJIbHO MOXKJIMBHX) 32 YMOBH 3/1a4i BCiX JTaO0OPaTOPHUX
po0iT, ycmimHOoro 3axucty /IKP, BUKOHAHHA ycCiX 3aBAaHb IPAKTUYHUX 3aHATh Ta MO3UTHBHOTO
pe3yJIbTaTy BUKOHAHHS MOJIYJIbHOI KOHTPOJIBHOI po6oTH (He MeHIe 60 % MpaBWIBHO BUKOHAHUX
3aB/laHb). 3a pe3yJIbTaTaMHt eK3aMeHy CTYJeHT MoKe HabpaTu 50 OastiB.

Taba. 3. Kpumepii oyiHIO8aHHA Ma KinbKicme 6anie Ha icrnumi.

Kpumepii Kinekicmo

6anis

cmydeHm O0eMOHCMPYE MoB8HI i 2nuboKi 3HAHHA HABYA/ALHO20 Mamepiany, emie 45-50

npasusbHO 8UKOpUCMo8y8amu 3HAHHA

cmydeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYA/IbHO20 Mamepiany, 8Mi€ npasusibHo 40-45

8UKOpUCMO8Y8AMU 3HAHHA

cmydeHm 0eMOHCMpPY€E XOpowi 3HAHHA HABYANbHO20 Mamepiany, asne OO0MyCcKae 35-40

desaki Hemo4Hocmi, U000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyoeHm 0eMOHCMPYE 3a008ifbHI 3HAHHA HABYA/IbHO20 Mamepiany, asne 00rnycKae 25-35

cymmesi HemoYHoCcMi, u,000 B8UKOPUCMAHHA OMPUMAHUX 3HAHb

cmyoeHm 0eMOHCMpYye 3a008in1bHi 3ac80i8 meopemuyHuli Mamepiars, ane 0ornycKae 15-25

cymmesi NoMusKu, U000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

He3a008inb6He 3HAHHA Meopii ma 8i0cymHicmb 8MIHHA MA HABUYOK y 8UpiWleHHi 1-15

nocmasseHux 3a800Hb

MaxkcuMasibHa CyMapHa OIiHKa MOke OyTh 100 OajiB, MiHIMaJibHa CyMapHa ITO3WTHBHA OIliHKA
ckJi1azae 60 Oastis.
TabJiuIs BiAIOBIAHOCTI PEUTHHIOBUX OaJIiB OIIHKAM 34 YHiBEPCHUTETCHKOIO IIKAJIOO:

Kinvkicms 6anis OuiHka
100-95 BigmiznHO
94-85 Hy»xe no6pe
84-75 Jo6pe
74-65 3a/10BiJIbHO
64-60 JlocTaTHBO
Mewnire 60 HesaioBizibHO
He BukoHaH1 ymMoBU He zomyImeHo
JIOITYCKY

13



8. [OopatKoBa iHpopmauia 3 gucumunaiHu

Dopatok 1. Mepenik nUTaHb, AKi BAHOCATLCA HA CEMECTPOBUIA KOHTPO/Ib

10.

11.

12.

13.
14.

PiznyHi OCHOBU MeXaHIKkn

Cucrema Biftiky. JIiHifiHI 1KyTOBI KiHeMaTUYHI XapaKTePUCTUKHU PyXy
MaTepiabHOI (M.) TOUKH. 3aKOH PyXy M. TOUKH.

TaHreHIiasibHa i HOpMaJIbHA CKJIAZ0Bi MPUCKOPEHHS M. TOUKH.

IToHATTSA cWIH i MacH, iX BJIaCTUBOCTI. IMITy/IbCH Tijla, CUCTEMH TiJ.

IHepItiaibHi 1 HeiHepIliabHI cucTeMU BiTiKy. 3akoHu HbeloToHA B

iHepLiaIPHUX CHCTEMax.

MexaHiYHUYA IPUHIUN BiHOCHOCTI ["astines. 3akoH /jo/jaBaHHSA

IIBUAKOCTEH.

3aKOoHM IMHAMIKH B HEiHEPIIAJIbHUX MOCTYHMAJIBHUX CUCTEMAaX BiUTiKy. Cuin
iHepITii.

Mexaniuna po6ota. [TotyxHicts. ['padiune Bimo6paskeHHs poOOTH.

Kinernuna eHepris Tiia, il B1acTUBOCTI. 3B'A30K Mi>k MEXaHIYHOI POOOTOIO i
KiHETUYHOIO eHepri€lo.

KoHcepBaruBHi i HekoHcepBaTHBHI cun. [loTeHIiaslbHA eHeprid CUCTEMH TiJl, i
BJIACTHBOCTI. 3B'SI30K MK poOOTOI0 KOHCEPBAaTUBHOI CHJIH 1 TOTEHIiaTbHOIO
eHepri€o. BusHaueHHs MOTEHIIaJIbHOI eHeprii 1o 3a/1aHiil KOHCEPBAaTUBHIN CHJTL.
IToTeHITiaIbHA €HEPTisl CUCTEMU TiJ, i BJIaCTUBOCTI. 3B'I30K

MOTEHI[IaJIbHOI eHepril 3 KOHCEPBAaTUBHOIO CUJIOKO.

[TocTynanpHUM i 00epTaTIBHUN PyXU TBepAOTO Tina. LleHTp Mac TBeporo Tisa.
KineMaTuyHi XapakTEepUCTUKN 00epTATIHHOTO PyXy: KyTOBE II€pEMillleHH:, KyTOBa
IIBUJIKICTh, KyTOBE IPUCKOPEHHS. 3B'A30K MiXK 00€pPTaIbHUMH 1 JTIHIHHUMH
xapaktepucrukamu. [lepioy i yacrora ob6epTaHHs.

MoOMEeHT CWIH BiTHOCHO TOYKH. MOMEHT CHJIM BiJHOCHO oci. MOMEHT iMITyJIbCy
YAaCTUHKH BiZ[HOCHO TOYKH i BiTHOCHO Oci. PiBHAHHS MOMEHTIB JiI1 OKPEMOI YaCTHHKH
i cucTEMH YaCTHUHOK.

3B'SI30K MiK KYyTOBHUM IIPHCKOPEHHSIM TBEPAOTO Tijla 1 MOMEHTOM 3OBHIIIHIX CHJI,
JIIOUMX HA TIO: OCHOBHHI 3aKOH JUHAMIKH 00epTaJIbHOTO PyXy TBEPAOTO Tijia.
MowmeHT iHepIlii Tisa BisHOCHO Bici o6epranHs. Teopema IllTeiiHepa.

EHeprist 06epTasbHOTO PyXy TBEPAOTO Tila. MexaHiuHa poboTa rmpu

06epTasIbHOMY PYCi.

15. 3aKOHU 3MiHH i 30epeKeHHS IMITYJIbCY M. TOYKH i CHCTEMU M. TOUOK.

HeHTp MacC CUCTEMH M. TOYOK.

16. 3aKOHH 3MiHU i 30epekeHHS MOMEHTY IMITyJIbCy TBEPAOTO Tija.

17. 3aKOHHM 3MiHU i 30epeKeHHsA MeXaHIYHOI eHeprii CUCTEMH M. TOUOK.
18. YMoBU piBHOBaru MexaHiuHoi cucremu. CTilika i HecTiliKka piBHOBAru.

MexaHIuHI KOJIUBAaHHA

1.
2.

3.

KosnuBanbai nporecu. OHOMIpHUN KJIACUYHUHN TapMOHIYHUM OCHUIATOP.
KosimBaHHS MeXxaHIYHOI CHCTEMH IIPU MaJIUX BiIAXWJIEHHSX BiJ IOJIOXKEHHS CTiHKOI
piBHOBaru.

BinpbHiI He3racaroui KOJIMBaHHA: TPYKHUU MAaATHUK.

14



BinpHiI He3racaroui KOJMBaHHS: MaTeMaTUYHUN MasTHUK.
BinbHiI He3racaroui KoMBaHH: QI3UIHUA MAATHUK.
EHepris BUIbHUX He3TracalounX KOJMBAHb.

BinbHi 3racaroun KOJTUBaHHSA.

©N o b

XapaKTepUCTHUKU BUJIbHUX 3TacalouuX KOJMBaHb: JOOPOTHICTH, Yac pesakcaltii,
JiorapuMiuHUI JleKpeMeHT 3aracaHHA.

9. Bumymeni konvBaHHA. fBUIIE pE30HAHCY.

10. /JlomaBaHHA rapMOHIYHUX KOJIMBaHb. BeKTOpHa /miarpama.

MoaekyaapHa ¢isuka i TepMognHaMiKa

1. InmeaympHuit ra3. OCHOBHE PiBHSAHHS MOJIEKYJIApHO-KiHeTHYHOI Teopil (MKT) nysa
THCKY i/leaJIbHOTO ra3y. MoJIeKyJIIpHO-KiHETUYHE TJIyMAauyeHHS TeMIIEPaTypH.

2. PiBHAHHA craHy imeanpHOrOo rasy. I3omponecu. I'azoBi 3akonu: Boiia-Mapiorra,
ITapns, efi-JIocaka, JlaibToHa, ABOTaAPO.

3. Maremaruysa ¥MoBipHicTs noail. PyHKIIA po3noaLy UMOBIpHOCTEN. YMOBa
HOpPMYBaHHS HMOBipHOCTeH. ApudMeTHUHE i CTaTUCTUYHE Cepe/IHI 3HAUEHHS BEJTMYNH.

4. Posmnoxin Makcsesuia.

5. MaxkcBesIOBCbKUI 3aKOH PO3IOALUTY MOJIEKYJI 32 MOJTyJIeM IIBUJIKOCTEN.

BusHaueHHs cepeHbOI MIBUJIKOCTI MOJieKy1. CepeiHs KBaipaTUYHA

HIBUJIKICTh MOJIEKYJI.

MakcBeJIOBCbKUM 3aKOH PO3MOAULy MOJIEKYJI 3a KIHETUYHUMU €HepPriiMU.

ImeanpHMIT Ta3 B OAHOPOAHOMY IIOJI TSKIHHA. Bapomerpuuna dopmysa Jlamiaca.

Posnozain Bospimana. 3akoH Makcsesuia- Bosibiimasna.

© @39

OO6MiH eHepri€lo Mi>k MAaKPOCKOIIYHUMH TiIaMu: poboTa i Tensonepeiaya

(Termoobwmin). I'padiune BioOpakeHHsI pOOOTH B T€PMOUHAMIITI.

10. Ilepuruii 3akoH (ITOYATOK) TEPMOJAMHAMIKHY I IUKJIIB i HE KOJIOBUX ITPOIIECIB.
BHyTpinHA eHepris cucTeMu.

11. CryneHi cBobo/iu cucTeMHu. PO3IO/IT eHEPrili XaOTUYHOTO TEIJIOBOTO PYyXY MOJIEKYJT
3a CTYNEeHsIMU CBOOO . BHYTpIIIHS eHepris iieaJlbHOTO Tasy.

12. TertoemHicTh. Buau TenmoeMHOCTEN.

13. Jpyruii 3akoH TepMoauHaMikui. CTaTUCTHUYHE i TepMOAUHAMIUHE BH3HAUEHHS €HTPOMil.
Teopema HepHcra.

14. IIuxn Kapro. TemnoBuii auryH. OrniHka edpeKTHUBHOCTI poOOTH TEIJIOBOTO ABUTYHA.

15. 3acTOCyBaHHSA IEPIIOTO i APYTOro 3aKOHIB TEPMOIMHAMIKY I XapaKTEPUCTUKH
130MpoIIeciB B ifleayTbHUX ra3ax: i30XOpHUH IIPOIIEC.

16. 3acTocyBaHHS IEPIIOTO i IPYTOro 3aKOHIB TEPMOJAMHAMIKY JUUIA XapaKTEPUCTUKHI
i30TIpOIIECiB B i/leayIbHUX Ta3aX: i300apHUI poIIEC.

17. 3acTOCyBaHHA IIEPIIOro i JIPyroro 3aKOHIB TEePMOJAWHAMIKH I XapaKTEPHUCTUKU
i30IporieciB B ileaIbHUX ra3ax: 130TEPMIYHUN HpoIiec.

18. 3acrocyBaHHs MEPIIOTO i APYTOro 3aKOHIB TEPMOJIMHAMIKH /I XapaKTEPUCTUKHU
aziabaTHOTO IPOIIECY B ifleaJIbHUX Tra3ax.

19. PeaspHi ra3u. BiiMiHHICTh peasbHOTO Ta3y Bif ieanbHoro. PiBHAHHA BaH-7ep-

Baasnbca. [30Tepmu peasibHux rasiB. Kputuunuii crad. BHyTpiniHa eHepria

peayIbHOTO Tasy.

20. fIBuia nepeHocy B razax: 1udysisa, BHyTPIlIHE TEPTS, TEIIONPOBIHICTD

Eaexrpuka. IlocTiiHUHA CTPpYyM
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1. Enexrpuuni 3apsuu. 3akon Kynona. Po3paxyHOK €J1€KTPOCTaATHYHOT B3aEMOJIi1 TOUKOBUX, MPOTHKHUX
3apsIiB.

2. HampyeHicThb e1eKTpUYHOro 1mojis. [IpHHIMII CyIIepHOo3uIlii eIEKTPHYHUX TI0JiB. Po3paxyHoK moJis
Ha OCHOBI NMPUHIIAITY CYTIEPIIO3UIIIi: TOJIe eICKTPUIHOTO JUTIOJNS; TIOJIE 3aPSHKEHOTO KiJIBIIS.

3. T'padivne BioOpaskeHHs €JIEKTPOCTATHYHOrO 1oJIst. JIiHii BEKTOpA HANPYKEHOCTI , EKBIOTEHIiAIbHI
TTOBEPXHI.

4. Tlorik BekTopa Hanpyxkenocti. Teopema I'ayca B iHTerpanbHiii gopmi BimoOpaxenns. Ipukiamu
3aCTOCYBAaHHS TEOPEMH /UL PO3PAXyHKY IOJISL: eNICKTPUYHE IT0JIE PiBHOMIPHO 3apsKEHOT HECKiHUCHHO]
TUTOIIMHH.

5. Torik BekTopa HampyxeHocti. Teopema [ayca B inTerpasipHiit ¢popmi BigoOpaxenns. [Ipukiamu
3aCTOCYBAHHS TCOPEMH JIJISl PO3PAXYHKY MOJIS: €JICKTPUYHE ITOJIC PIBHOMIPHO 3apsKEHOT HECKIHYSHHOT
HUTKH (ITIHIPUYHOT TOBEPXHI ).

6. Tlotik BekTOpa HampyxeHocti. Teopema ['ayca B inTerpanbHiii ¢opmi BimoOpaxkenus. Ilpukinanm
3aCTOCYBaHHS TEOPEMHU JIJISl PO3PAXYHKY ITOJISL: €JICKTPUYHE ITOJIe 3apsHKEHOI chepu.

7. PoGota cuit eeKTPOCTaTHYHOTO 1oJist. [loTeHmianbHuil XapakTep eNeKTPOCTATHIHOTO MOJIS.
[ToTenmian, pi3HULIS MOTEHITiAIB.

8. XapakTepUCTUKH €JEKTPOCTATUYHOTO MOJIs. 3B'S30K MOTEHIiaTy 3 HAPYKEHICTIO MOJISL.

9. Po3paxyHOK HOTEHIialy i pi3HUII MOTEHIIaiB B €IEKTPOCTATUYHOMY I10JIi: TOTEHIIIa IT0JIst TOYKOBOTO
3apsity, MOTEHIIIaJ TTOJIsI EJICKTPUYHOTO JUTIONS.

10. Monspui i wemonspui Mmojekymu. EnexTpuuHMi [MIOAL B OAHOPIAHOMY 1 HEOJHOPIAHOMY
€JICKTPUYHUX TOJISIX. MexaHi3M MoJsIpu3allii i eTeKTPHKIB.

11. Mexanism monspusanii mienekTpukis. Bektop monspusamii. 3B'M30K BeKTOpa MOJApHU3AL{l 3
TIOBEPXHEBOIO TYCTUHOIO 3B'SI3aHUX 3apsIiB.

12. Enexrpuune nose B gienekTpuKy. JlieneKTpudHa MpOHUKHICTD.
13.Teopema 'ayca st eEKTPHYHOTO TIOJIS B Ai€IEKTPUKAX. BEKTOP €NEKTPHUYHOT 1HIYKIIIT.

14. PiBnoBara 3apsuie Ha NpoBigHUKY. [IPOBIAHUK B 30BHIIIHBOMY TOJI. SIBUIIE €IEKTPOCTATHYHOI
IHIYKIIi.

15. Eaekmpuuna emHicmb gidokpemaeHux nposioHukie. €Emuicmb Komdencamopa. ITlocaidosHe i
napaJesivbHe 3'€eOHAHHS KOHOeHCcamopis.

16.Enepeis cucmemu Hepyxomux moukosux 3apsidie. EHepzis 3apsidixceHoz2o npogioHuka. Enepeis
KoHdeHcamopa. EHepzis enekmpuyHoz20 nosas. 06'emHa 2ycmuHa eHepeii.

17 .Enexrpuunuii cTpyM, yMoBH Horo icHyBannsa. Cuna crpyMy. I'ycTuna crpymy.

1 8.Enextpuunmuii nanmror. Croporni cuin. Jlxepeno ctpymy. Enekrpopyuiiina cuna. Pisauus
noTeHIianie. Hampyra.

19.3akorn Oma 1t OJHOPITHOT, HEOJHOPIMHOT JIISHOK, 3aMKHEHOTO JaHIora (iHTerpaibHa i
mudepeHiaibHa Gopmn).

20.IIpasuna Kipxroda.

21.3axon JIxoyns - Jlenna (inrerpanbHa i audepenuianbsaa Gopmu).
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Po6ouy nporpamy HaB4YanbHOI gucumunaiHu (cmnabyc):
CknapeHo cnispobiTHMKamn Kadeapu 3aranbHoi GisnKM Ta MoaentoBaHHA GisMUYHUX NPOLLECiB:

K.$.-M.H. gou.. Hocayos 10.9.

cT.BuKA. po3aeHko O.B.

YxBaneHo Kadeapoto 3aranbHoi Gi3MKM Ta moaentoBaHHA ¢isnyHux npouecis (npotokon Nel/ 06-25 Bifg,
25.06.2025 p.)

NoropgxeHo MeToaMYHOK KOMICIEID XiMiKOo-TexHoNoTiYHoro dakynbtety ( npoTokon Nel10 Big 26.06
2025p.)
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