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Mporpama HaBYaNbHOI AUCLUNAIHU
1. Onwmc HaBYaNbHOI AUCLUNAIHK, T MeTa, NpeAMET BUBYAHHS Ta pe3y/ibTaTu HaBYaHHSA

Kypc ¢isuxku € pyHAaMeHMabHOK OCHOBOO /1S BUBYEHHS LiI0Oro psay Aucuunaid npodgecitiHoi
ma Npakmu4Hoi NifiromoBKU iHXXeHepiB pi3HUX HanpsAMIB NigromoBKu. B npoleci BUB4eHHS AucuunaiHu
«®Di3uka» cmygeHmu Habyaymb rpyHMoBHe PO3yMiHHS 3AKOHIB MNpupou, MOKAAAeHUX B OCHOBY
iH>XeHepHUX pillleHb Npu BUpiLLeHHi BUPOBHUYUX 3aBAAHb.

Mema HaByaabHOI gucuunaiHu

®i3uKka € OfHIED 3 OCHOBHUX MPUPOAHUYO-HAYKOBUX AUCLUMAIH, B SKUX BUBYAOMbCS 3AKOHU
He>xuBoi npupoau. ig npupoAHUYUMU HAYKAMU CbOIroAHI MOXXHA po3yMimu mi ranysi 3HaHb, B SIKUX
MoXKe O6ymu npoBefeHUl ekcrnepuMeHm Aas nigmBepAXKeHHS npunylueHb i Mogenel, BUCYHEeHUX
meopieo | nposeaeHUX Aocaigis. EBostouisi po3BUMKY MpupofHUYUX HAYK A03BOJUJA iICMOMHO
po3Lupumu UM HAyKamM MemoaoJiorito AOCAiAXKeHb MOopiBHAHO 3 inocodiero, HaCMUHOK 5IKOI BOHU
byau, i nepemBopumu ix i3 cnoras4abHUX B eKcriepuMeHmabHi.

B knacuyHux Kypcax ¢isuku cmyaeHmu BUBYAOMb 3AKOHU MPUPOAU, SIKi € OCHOBOIO nepeBa>KHoi
GinbLLIOCMI IHXXEeHepHUX ma mexHiYHUX AUCLUiH, SKi HUHI € B camocmitiHUMU o6 1acmsaMu Aocia>KeHb
ma rnpakmuku.

Memoto BuUB4YeHHsA gucuuniidHu € GopMyBaHHS y MalibymHix ¢axiBLiB cmilikux 3HaHb 3 3AKOHIB
npupou, YMiHHS BUKOPUCMOBYBAMU OMPUMAHHI 3HAHHS MpU MOAAGAbLLIOMY BUBYEHHI cneuia/bHUX
Aucuunaid, a makoxx y matibymHiti npogecitiHiti gisabHocmi.

MpeaMem HaB4Ya/bHOI AUCLUMNAIHU - OCHOBHI MOHATTS Ta 3aKOHW HEXXMBOI NPUPOAM.

Micna 3acBOEHHSA HABYAJ/IbHOI  AUCUUMNAIHU cmydeHm [oBUHEH 3HAmu ma BMimu
BUKOPUCMOBYBAMU 3HAHHS 3AKOHIB HEXKUBOI Mpupofu Ha piBHi, HeObXiaHOMY A8 AOCATHEHHS iHLLIUX
pe3y/ibmamiB OCBIMHbOI Mporpamu, 30Kpemd, mux, Lo JieXKamb B OCHOBi AucuunaiH ¢GaxoBoro
CpsIMYBAHHSA: MEXAHIKU, mepMOoAUHAMIKU MA iH.

CmyzaeHm noBUHEH yMimu: NMoeAHYBAMU meopito i NPAKMuKy A5 pPOo3B'S3yBAHHS MPAKMUYHUX
3adBAAGHb; 3dCMOCOBYBAMU MPUHLUMNU CUCMEMHOro dHanisy, npudUHHO-HACAIAKOBUX 3aB’A3KIB MiXK
3HaYyLWuMu GakmopaMu ma HAyKOBUMU i MeXHIYHUMU pilleHHsMU, Lo nputiMaromecs nig 4ac
PO3B’A3aHHSA CKAAAHUX npodeciliHux 3aaa4y; 3Haxoaumu nompibHy iHGopmauito y nimepamypi,
KOHCY/IbmyBamucs i BUKOpUCMOoBYBAMU HAYKOBI 6a3u AaHUX ma iHLUi BiANOBIAHI AXKepena iHpopmMadii 3
Memoto emaJ/ibHOro BUBYEHHS | AOCNiAXKeHHS iHXXeHepHUX NUmMadb BignoBigHO Ao cneuiani3adii.

[ns  ycnillHOro  3acBOEHHS  AUCLUMIHU, CcmMyJeHmM  MOBUHEH BoJsioAimu  Habopom
KoMrnemeHmMHocmeli 6aKanaBpCbKOro piBHS, 30Kpema: 34amHicmb 3aCmMoCcoByBAMU 3HAHHS | PO3YMIHHS
HAayKoBUX ¢paKmiB, KOHUenLit, meopil, NpUHLUNIB i MemogiB, HEObXigHUX A5 NiAMPUMKU iHXKEHepPHOI;
34amHicmb A0 abcmpakmHoro MUcAeHHs, aHanisy ma cuHmesy; 3aamtdicme nputimamu o6rpyHmMoBaHi
pilleHHs; 3a4amHicmb NpauroBamu iHAUBIAYANIbHO; 3AAMHICMb MpaAUloBAMU B KOMAHAI; 34AdMHiCmMb
edeKmuUBHO BUKOPUCMOBYBAMU MEXHIYHY Jimepamypy ma iHLWi gyKepena iHopmadii; 3gamHicmb
3acmocoBYBAMU 3HAHHSA i pO3YMIHHS HAyKoBUX akmiB, KoHuenuili, meopil, npuHuunis i memogis,
HeobXigHUX AN NiAMPUMKU AisabHOCMI B cepi CBOEi npogeciliHoi AisabHoCM.

2. [lpepeKBi3uTn Ta NOCTPEKBI3UTU AUcLUMAIHM (MicLie B CTPYKTYPHO-/IOMiYHiA cXeMi HaBYaHHA 3a

BiANOBiAHOI0 OCBITHLOIO NPOrPamMoio)

JucuunniHa 6a3yembcs HA 3HAHHSX 3 Gi3UKU Ma MameMamuku, 3dCBOEHUX B PAMKAX 3Ara/ibHoOi
cepeiHbOi 0cBiMuU. BuB4eHHSs Kypcy nepebayae BUKOPUCMAHHSA HABUYOK 3 meopii i mexHiKu
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eKcrepumMeHmMy ma MamemMamuyHUX HABUYOK, WO HabyBarombCsi 3a NapanesibHoro BUBYEHHS
MamemMamuyHuUx Aucuunnid. HeobxigHum eneMeHMOM nMpu BUBYEHHi AuUcUUniiHU € OBOJIOAIHHSA
MOHAMIUHUM ma mMamemMamuyHuM anapamom MamemMamuyHoOro daHasisy, aHajaimuyHoi reomempii,
NiHiGHOT anrebpu ma BeKmMopHoro aHanizy. OKpeMi NUMAHHS BUMArarome BMIHHSA PO3B’SI3AHHS
Hatnpocmiluux audgepeHLlianibHUX piBHSAHb, LO BUBYAOMb Y PAMKAX AucUuniiHu «JlupepeHuianbHi
PIBHSIHHS».

Habymi 3HaHHs ma yMiHHS npu NoAabLUOMY HABYAHHI 6yymb 3aCmMoOCcoBYBAMUCS Mpu BUBYEHHI
AK 3arasibHO-mexHiYHUX QUCLUMNIH (enekmpomexHika, meopemu4yHa MexaHika, onip Mamepianis moLuo)
mak i cneuianbHux (¢pisuyHa ximis, menao- MacoobMiH, KBAHMOBA Pi3uKa MoLLo).

3. 3MicT HaBYaJIbHOT AUCLUIJIIHU

Kypc ¢i3uku cknagaembcs 3 ABOX 3MiCmoBUX Moay/iB. Y nepLlioMy ceMecmpi BUBYAEMbLCS MOAY/b
«MexaHika ma MmonekynspHa ¢pizuka i mepMoauHAMIKa»
Po3zginu i memu Kypcy ¢isuku:
Po3zgin 1.®i3uyHi ocHOBU MexaHiku
Tema 1.1. KiHemamuka Mamepia/ibHOi mo4YKu ma meepAoro mina
Tema 1.2. lJuHaMika cucmeM (gUHAMIKG MamepiasbHOI MOYKU ma cucmemMu mo4ok. [uHaMmika
mBepAoro mina)
Tema 1.3. Poboma ma eHepris
Tema 1.4. EnemeHmu cniewiaabHOi meopii BifHOCHOCMi
Po3ain 2. MonekynsipHa ¢isuka i mepmoauHamika
Tema 2.1. OcHOBU MOIEKY ISPHO-KiHEMUYHOI meopii
Tema 2.2. EremeHmu mepmMoauHAMIKu
Tema 2.3. ABulla nepeHocy
Po3gin 3. Enekmpuka i MarHemusm
Tema 3.1. Enekmpocmamuka

4. HaBuyanbHi MaTepianu Ta pecypcu
bazoBa nimepamypa

1. Kyuepyk .M., Topb6auyk |.T., lyumk M.M. 3aranbHun kypc ¢isnkun. T.1.- K.; TexHika, 1999 p. -
EnekTpoHHUI pecypc: https://zfftt.kpi.ua/images/library/kucherukl.pdf

2. Kyuepyk I.M., Top6auyk I.T., Jlyumk MN.MN. 3aranbHuit kypc ¢isnku. T.2.- K.; TexHika, 2001p. (HTB)
BMBYATU pEKOMEH/10BaHi po3najinm - EnekTpoHHMI pecypc:
https://zfftt.kpi.ua/images/library/kucheruk2.pdf

3. ®isuka: JTabopaTopHMt NpaKTUKYM 3 MexaHikn/ Ykn. C.®. Knoyko, O.B. KpaBuos, B.M. PofioHoB.
- K: KNI, 1994 -76 c. - EnekTpoHHMM pecypc: https://zfftt.kpi.ua/images/books/LabMech.pdf

4. ®di3uka: JTabopaToOpHUI MPAKTUKYM 3 MONIEKYASAPHOIT di3uKK Ta TepMogmHamikn/ Ykn. C.®. Knoyko,

O.B. KpaBuoB, B.M. PogioHoB. - K: KM, 1994 -76 «c. - EnektpoHHMI pecypc:
https://zfftt.kpi.ua/images/books/LabMolTermo.pdf

5. ®isuka: JlabopaTopHUIM NpaKkTMKyM 3 enektpoctatuku/ Ykn. C.®. Knouko, O.B. KpaBuos, B.M.
PogioHos. - K: KMI, 1994 -76 c. - EnekTpoHHUI pecypc: https.//zfftt.kpi.ua/images/books/LabEl.pdf

6. MeToAmMyHi BKa3iBKM 40 NPaKTUYHUX 3aHsTb 3 di3nku. Y.1. MexaHika/ yki. 1.0. KOpayKiBCbKUN. -
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Kuis: KII. 1993. - 56 c. - EnektpoHHMiM pecypc: https://zfftt kpi.ua/images/books/ProblemsMech.pdf

7. 3aranbHa ¢i3nKa. EnektpoctaTuka:MeToamn po3B'sa3yB.3ajay Ha gonoMory ctyd. ¢is.-mat. ¢-Ty Ta
¢-TiB TexH. cnel. ycix dopm HaBuy./Yknaa.: A.B. Hemuposcbkuin, O.0. Kepita, O.0.LUtodens. - Kuis: Ki
im.Iropsa Cikopcbkoro, Bupg-so  "lMonitexHika", 2017. -44 c. - EnekTpoHHMI  pecypc
https://ela.kpi.ua/jspui/handle/123456789/20474

8. GENERAL PHYSICS: Physical fundamentals of mechanics:Lecture notes: HaBY. noci6 ns cTyaeHTIB
TexHi4yHuMx cneuianbHocTel/ T.Chijska, S. Kulieznova, O. Shtofel; Igor Sikorsky Kyiv Polytechnic Institute.

- Kyiv : Igor Sikorsky Kyiv Polytechnic Institute, 2018. - 60 p. - EnekTpoHHWIN pecypc
https://zfftt kpi.ua/images/Shtofel/LectureMechanics.PDF

9. TMpakTuKyM. Po3paxyHKoBo-rpadivyHa poboTa. «MexaHika. [InHaMika 0b6epTasibHOro pyxy TBepAOro
Tifa» ANS CTYAEHTIB BULLIMX TEXHIYHMX HaBYanbHMX 3aknagais / O.B. lonaHiBcbka, O.B. [lpo3aeHko, T.I.
Yumxcebka, O.0. todens - K.: Bua-so «KIl iM. Irops Cikopcbkoro», 2022 - 17 c. - EneKTpoHHUI pecypc

- https://ela.kpi.ua/handle/123456789/48719

JonoMixxHa nimepamypa

10. Raymond A. Serway and John W. Jewett, Jr. Physics for Scientists and Engineers with Modern Physics,
Eighth Edition. USA, 2010. - 1558 p. Electronic resource:
https.//zfftt.kpi.ua/images/books/Serway.pdf

11. R. Fazely. Foundation of Physics for Scientists and Engineers: Volume | 1st edition. ISBN 978-87- 403-
1002-3, 2015. - 205 p. - Electronic resource: https://zfftt.kpi.ua/images/books/uniFazely.pdf

12. Daniel Gebreselasie. Mechanics and Oscillations: University Physics I: Notes and exercises 1 st edition.
ISBN 978-87-403-1164-8, 2015. - 319 p. - Electronic resource:
https://zfftt.kpi.ua/images/books/Gebreselasie.pdf

HaBYyanbHUIA KOHTEHT
5. MeToauKa onaHyBaHHSA HaBYa/IbHOI ANCLMMAIHU (OCBITHBOrO KOMMNOHEHTA)

JleKuiiHi 3aHATTA

N2 " . PekomeHaauii L1040 3GCBOEHHS
/ Temu neKuid, nepeaik OCHOBHUX NMUMAHb
n/n

Pospin 1 MEXAHIKA

Bctyn. KiHeMaTuka MaTtepiaiibHOI TOYKU OnpauoBaHHSA TEMU IEKLIMHOIO
MpegMeT | 3MicT  gucumnainn.  Po3fginM  KnacuM4yHOI | MaTepiany 3a gykepesamu

1 MeXaHiKMW. [1], [3], [6], [8], [10], [12]
NiHiMHI i KyTOBi  KiIHEMATMYHI  XapaKTEPUCTUKU  PyXy

MaTepia/ibHOi TOYKU. 3aKOH pyXy.

InHaMika MaTepiaNbHOT TOYKMU OnpauoBaHHSA TEMU IEKLIMHOIO
MoHATTA cuan. MoHATTA Macu. IHepujanbHi i HeiHepujanbHi | MaTepiany 3a fxepenamu
2 cucTeMu BipniKy. 3akoHn HbloToHa B iHepLjianbHux cuctemax . | [1], [3], [6], [8], [10], [12]
IMNynbc MaTepiaNbHOT TOYKU, IMNYNbC CUCTEMU MaTepiaibHUX

TOYOK. LleHTp Mac cuctemu MaTepiaﬂbHMX TOYOK. 3aKOHMU
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36eperKeHHs iMNYJ/IbCy M.TOUYKM, CUCTEMU M. TOYOK.

IMnynbc i 3aKOH Horo 36epe)xeHHs
Cucrtema Tin. IMNynbC cucTteMu Til. YMOBU 36EpPEXXEHHS Ta

OnpaLltoBaHHS TEMU NIEKLIMHOTO
MaTepiany 3a gxepenamm

3 3MiHM IMMY/IbCY CUCTEMU. 3aKOH 36eperKeHHs iMnynabey. LeHTp [1], [3], [6], [8], [10], [12]
Mac.
Po60Ta, NOTY)XHicTb, eHepris OnpaLoBaHHA TEMU NEKLLINHOTO
O3HayeHHs1 MexaHi4HOi poboTu. MoTyXKHicTb. KoHcepBaTUBHI | MaTepiany 3a mxepenamm
(noTeHujanbHi) i HeKoHcepBaTUBHI cnan. KinetnyHa enepriai i | [1], [3], [6], [8], [10], [12]
BIaCTMBOCTI. TeopeMa Npo KiHETUYHY eHeprito. [oTeHuianbHa
4 eHepris i Ti BnactuBocTi. MoTeHUianbHi KpuBi. 3B'A30K MiX
KOHCEPBATUBHOIO CUJIOHO | MOTEHLLia/IbHOIO eHeprieto.  O3HakKa
noTeHuianbHocTi nonsa  cua. [loBHa
MexaHi4YHa eHepris.
. .. OnpaLoBaHHS TEMU JIEKLLIMHOIO
3aKOH 36epe)XeHHs NOBHOI MeXaHi4YHOiI eHeprii .
> Mpy»Hi Ta HE NPY)KHi 3ITKHEHHS MaTeplally 3a fkepenami
> ' (4], (3], [6], (8], [10], [12]
JuHaMika TBepgoro Tina OnpaLoBaHHS TEMU NIEKL,IMHOIO
MocTynanbHWiM i 06epTanbHU pyxu. LLeHTp Mac TBepaoro Tina. | MaTepiany 3a axepenamm
MoOMEeHT iHepL|ii M. TOYKN, CUCTEMU M. TOYOK, Tina. Teopema | [1], [3], [6], [8], [10], [12]
6 LLitetHepa. MOMEHT cuan. MOMEHT iMMy/ibCy Ta 3aKOH Moro
36epexkeHHs. ObepTaHHs TBEPAOro Tila HABKOJI0O HEPYXOMOI
oci. OCHOBHe PiBHSIHHA AMHAMIKM 0bepTasibHOro
pyxy. KiHeTuyHa eHeprisi i poboTa npu ob6epTasibHOMY PYCi.
KonuBanbHi npouecu B MexaHiki. CKnagaHHA rapMoHiyHux | OnpautoBaHHS TEMU NEKLiINHOro
KOJIMBaHb MaTepiany 3a axepenamm
. BinbHi  Hesracatoui  rapMoHiuHi  KosnmeaHHA.  Edepris | [1], [3], [6], [8], [10], [12]
KO/IMBaJIbHOro pyxy. MateMatuyHut i i3MYHMA MasTHUK.
BekTopHa aiarpama. CkiafiaHHSA KOIMBaHb OIHOTO HaMpsMKY.
CKknapaHHSA B3aEMHO NeprneHANKYASPHUX KONMBaHb.
. . . OnpautoBaHHA TEMU NEKLINHOro
3racaroui Ta  BUMYLUEHi KOJIMBAHHSA [lo6poTHICTb .
8 . MaTepiany 3a mxepenamm
KOJIMBAJIbHOI CUCTEMM.
[1], [3], [é], [8], [10], [12]
EnemMeHTM cneuianbHoi Teopii BiagHOCHOCTI. Penatusictcbka | OnpautoBaHHA TEMU NEKLINHOro
KiHeMaTuKa MaTepiany 3a axepenamm
9 MocTynatu Teopii BigHOcHOCTI. MepeTBopeHHs npoMixkie vacy | [1], [3], [6], [8], [10], [12]
i  [JOBXWH  Bigpi3KiB. [lOHATTS  oAHOYacHOCTI  MO|N.
[MepeTBOpeHHs JlopeHua. IHTepBan.
EneMeHTn cneuianbHoi Teopii BigHOCcHOCTI. Penatusictcbka | OnpautoBaHHS TEMU JIEKLIMHOIO
AVNHaMiKa MaTepiany 3a axepenamm
10 | PenatmBicTcbKui iMny/ibC. OCHOBHe pisHaHHA | [1], [3], [6], [8], [10], [12]

PEeNATUBICTCLKOI AMHAMIKU. PenatusicTcbka Maca. KiHeTuyHa
Ta NoOBHa eHepris. 3B'930K eHeprii Ta imnyabcy B CTB.




Po3ain 2 MOJIEKYJIAPHA ®I13UKU | TEPMOJUHAMIKA

laeanbHUiM Ta peanbHUi ras
OG'eKT [AOCHIAYKEHHA | MeToAM MONEKYNAPHOI i3uKKN i

TepMOAUHaMIKN. TepMoauHaMiYHi napamMeTpu,
TEPMOAUHAMIYHI CTaHW, TEPMOAMHAMIYHI NpoLEecH.

OCHOBHi NONOXEHHA MONEKYNAPHO-KiHETMYHOT Teopii (MKT)

OnpaLltoBaHHS TEMU NIEKLIMHOTO
MaTepiany 3a gxepenamm
[2], [4], [10], [11]

1 rasis. Mogenb igeansbHoro rasy. OcHoBHe piBHAHHA MKT ans
TUCKY iieanbHOro rasy. MoseKkySpHO-KiIHETUYHE TAyMaYEHHS
TemMnepatypu. PiBHSIHHA CcTaHy igeanbHOro rasy. Isonpouecu.
OCHOBHI 3aKOHMU igeanbHoro rasy. PeanbHuit ras.
PiBHAIHHSA CTaHy peasibHOro rasy.
EnemeHTM TepMoauHaMiKu. TepMoauMHaMiuYHMiII MeTop, OnpauoBaHHSA TEMU NEKLINHOro
Meplwe Hayano TepMOAMHAMIKA.  BHyTpillHA  eHepris | MaTepiany 3a mxepenamum
12 igeanbHoro rasy Tta cnocobu ii 3MiHM. [Meple Hayano [2], [4], [10], [11]
TepMoauHaMiku. PoboTa rasy B isonpouecax. TEMNJIOEMHICTb
igeanbHoro rasy. ApgiabaTtHui npouec, piBHAHHA agiabaTwu.
Edekt Dxoyna-TomcoHa.
Lpyre Ha4yano TepMogUHAMIKKU OnpaLoBaHHS TEMU NEKLLINHOrO
1 O6OpOTHI Ta HEOBOPOTHI UMKAWU. MpuHUMN Aii TenioBoro MaTtepiany 3a Jxepenamm
3 aBuryHa. Uukn KapHo. HepiBHictb Knaysiyca. Mownatrta | [2], [4], [10], [11]
eHTponii. CTaTUCTUYHUIA 3MICT eHTponnii.
CTaTUCTUYHUIA po3noain OnpaLoBaHHSA TEMU NEKLLINHOrO
MoHATTS Npo CTaTUCTMYHUI po3nogin. OyHKuUis po3noginy. MaTepiay 3a JKepesamu
Posnogin Monekyn 3a WBUAKOCTAMU Ta eHeprismu (Po3noain [2], [4], [10], [11]
14 Makcsenna).BusHayeHHs XapaKTepHUX
wBKnaKocten. EkcnepmMeHTanbHe NigTBEpAYKEHHS PO3noainy
MakcBenna. bapomMeTpunyHa dopmyna. Posnopain
Makcsenna-bonbyMaHa.
Asuw,a nepeHocy OnpaLoBaHHS TEMU NIEKLLIMHOIO
1 deHoMeHoJIOriYHa  Teopis  sBULL, MNEPeHocy, [JOBXKMHA | MaTepiany 3a Axepenamm
> BiAbHOrO  npobiry Ta cepedHin  nepepis  Monekyn, | [2], [4], [10], [11]
MOJIEKYNIAPHO-KIHETUYHA Teopisi sBML, NepeHocy.
Po3gain 3 EJIEKTPOCTATUKA
EnekTpuyHe nosne B BakyyMi. XapaKTepUCTUKU eNeKTpuyHoro | OnpautoBaHHS TEMU NEKLINHOro
nons MaTepiany 3a axepenamm
MoHATTA eneKTpoMarHiTHoro nons. EnektpuyHi 3apagm. 3akod | [5], [7], [10], [11]
KynoHa. Po3paxyHOK eneKTpoCTaTUYHOI B3aEMO/ii TOYKOBMX i
16 po3nofineHnx 3apsagiB. HanpyXXeHicTb eneKTpocTaTU4yHOro

nons. MpuHuun cynepnosuuii

€JIEKTPUYHUX nonis. padiuHe BiZLlOGpaXKeHHS

€/IEKTPOCTATUHHOIO MoJsida 3 BUKOPUCTAHHAM NiHIn BEKTOpa
HaI'IDY)KeHOCTi. Po3paxyHOK Nong 3 BMKOPUCTAHHAM

NPUHLUMIY Cyneprnosulii: none eNekTpUYHOro AUNoAs, none
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3apsAAYKEHOro KifbLg.

Po3paxyHOK noJis 3 BUKOpUCTaHHAM Teopemu layca
MOHATTS NOTIK BEKTOPa HAMpPY)KEHOCTi eNeKTPOoCTaTUYHOro
nons. Teopema layca B iHTerpasnbHin popMi BifoOpaXKeHHs.

Po3paxyHOK MOJis 3 BUKOPUCTaHHAM TeopeMu layca: none

OnpaLltoBaHHS TEMU NIEKLIMHOTO
MaTepiany 3a gxepenamm
[5], [7], [10], [11]

7 3apsAAXKEHOI HEeCcKiHYeHOi MOWMHM Ta [ABOX MapasefbHUX
NIOWMH; MOJIE HECKIHYEHOI PIBHOMIPHO 3aps)KEHOT HUTKK
(umMningpa); none 3apamyKeHoi chepunyHoi nosepxHi (chepu);
noJie PiBHOMIPHO 3apsaXXeHOI K.
OnpaLtoBaHHS TEMU NIEKLIMHOIO
Bipo6pakeHHs B1aCTUBOCTEN BEKTOPHUX NOJIIB MaTepiany 3a AKepenamu
18 MoHaTTs gmBepreHuii BekTopa. TeopemMma OcTporpaacbKoro- (5], [7], [10], [11]
layca. lNMoHATTa poTop BekTopa. TeopemMa Ctokca. Teopema
layca B gudepeHuianbHin GopMmi BigobparkeHHs.
MoTeHuian enekKTpMYHOro nons OnpautoBaHHA TEMU NEKLINHOrO
Po6oTa No NepeHeceHHIO 3apsiy B €NeKTPUYHOMY MoJi. | MaTepiany 3a Axepenamu
19 | MoteHuian nons. PisHuMua noteHuianis. ExksinoteHujiansHi | [5], [7], [10], [11]
NOBEPXHi. 3B'A30K Hanpy>KeHOoCTi Ta noteHLjany
€N1eKTPOCTaTUYHOro MoJs.
EneKtpuyHe none B gieneKkrpukax Tunu gienektpukie. Asuie | OnpauoBaHHSA TEMU JIEKLIMHOIO
nonspusauii gienektpuka. Bektop nonspusauii. EnektpuyHe | martepiany 3a axkepenamu
20 nose B [AieNeKTPUKYy, AienekTpuyHa NpoHUKHicTb. Teopema | [5], [7], [10], [11]
Fayca pna BekTopa MOAspU3aLiji, BEKTOp €NeKTPUYHOro
3MiweHHs D . EnektpuyHe nose Ha
MeXi IBOX CepeioBMLL.
EnekTpuyHe nose B NpoBigHUKax OnpauoBaHHA TeMH IEKLiHOTO
PO3NOAIN 3apSAiB Ha MoBepxHi NpoBigHMKAa B ymogax | MaTepiany 3a mkepenamu
21 piBHoBarn. [lpoOBiAHWMK B €NEKTPUYHOMY TMOJi, SBULLE [5], [7], [10], [11]
€NeKTPOCTaTUYHOI IHOYKLT. EnektpuyHa €EMHICTb,
KOHAeHcaTopu. Po3paxyHOK  €MHOCTI  KOHJAeHcaTopa,
baTapei KoHAeHcaTopiB.
EHeprisi e/1eKTPUYHOTO NoJis OnpavtoBaHHA TEMU NEKLINHOrO
EHepris B3aemMogii cucteMn 3apsafiB, €Hepris 3apsIyKeHoro MaTepiajly 3a [pkepenamu
22 KOHAEHCcaTopa;eHepris eneKTpnYHoro nons, o6'eMHa ryctmHa [5], [7], [10], [11]
eHeprii.
MocCTiHMIA eNeKTPUYHUIA CTPYM Ta MOro XapaKTEPUCTUKU OnpaloBaHHS TEMU NIEKLLIMHOIO
ENEKTPUYHUIA CTPYM i YMOBM MOrO iCHYBaHHS, MOCTiMHUM MaTepiany 3a gxxepenamm
03 CTPYM, cuna i ryctmHa crpyMy. PisHaHHsA HenepepsHocTti. | [5], [7], [10], [11]

EnektpopyuwinHa cnna. 3akoH OMa, 3akoH [xoyns-JleHua.
MpaBuna Kipxroda ansposranykeHnx mepex. MNMoTyXHicTb i
KK, nocTiiHOro ctpymy.




KnacuyHa eneKTpoHHa Teopisi efNleKTponpoBiagHOCTi MeTaniB.
3aKOHM NOCTIKAHOrO CTPyMy
OCHOBM KNACUYHOI eNeKTPOHHOI Teopii eneKkTpPonpoBigHOCTI

OnpaLltoBaHHS TEMU NIEKLIMHOTO
MaTepiany 3a gxepesiamu
[5], [7], [10], [11]

24 . . . .
MeTaniB Ta il gocnigHe niaTBepoKeHHs. PO3'ACHEHHS 3aKOHIB
Oma, xoynsa-fleHua, BinemaHa-®paHua Ha nigctasi Teopii

Ipyane - NlopeHua. Heponiku wiei Teopii.

Po6oTta Buxoay eneKTpoHa OnpaLltoBaHHS TEMU NEKLIMHOIO

€/IeKTPOHa, MaTepiany 3a a)KepesiamMmu

[5], [7], [10], [11]

PoboTta BUXOAY €/1eKTPOHHa eMmicis.
25 | TepmoenekTpoHHa eMiciss. KoHTaKTHa pi3HMUA MOoTeHLianis,
3aKOHM BonbTa. TepMoOeNeKTpoHHi aBua: 3eebeka, MNenbt'e,

ToMcoHa.

EneKTpuyHuMii cTpyMm B rasax OnpaLltoBaHHS TEMU NIEKLIMHOIO

EnektponpoBigHicTb rasis. HecamMocTiiHMIA Ta caMOCTiMHUIA | MaTepiany 3a A)KepesiaMu

26 po3psau B rasax. TAitouMii, KOPOHHUM, icKpoBui Ta ayroeui | [5], [7], [10], [11]
po3psaam B rasax. [asopo3psaHa naasma.
ENeKTpUYHUIA CTPYM B ra3ax Ta eNleKTponitax OnpaLoBaHHS TEMU NIEKLLIMHOIO
Oucoujiauis ™Monekyn B po3umHax. Enektponis, 3akoHu | MaTepiany 3a maxepenamu

27 | ®apages. TexHiyHe BUKOPUCTAHHS enektponisy. | [5], [7], [10], [11]

EnekTponpoBigHiCTb eNeKTPoniTy.

MpaKTU4Hi 3aHATTA

OCHOBHUM 3aBAAHHSIM LUKAY MPAKMUYHUX 3dHSMb € OBOJIOAIHHS cmyaeHmamu npuliomamu i
MemoAamMu NPAKmMuUYHOro 3acCmocyBAHHS 3HAHb.

[ nigromoBKuU 0 NPAKMUYHOIo 3aHamms cmyAeHm noBuHeH 1) onpauroBamu meopemuyHuli
Mamepian 3a memor 3aHAMMS; 2) BUBYUMU MPUKAAAU PO3B’'S3yBaHHA 3apad. [licns nposefeHHSs
3dHAMMSs BUKOHAMU OMALLIHE 3aBAdHHS MO pO3B’sI3yBAHHIO 3a44u.

N2 Ha3Ba TemMM 3aHATTA Ta Nepesiik OCHOBHWUX NUTaHb (Nepenik AuAaKTUYHUX 3acobiB,

n/n | NnocunaHHa Ha nitepatypy)
Po3gin 1 ®I3M4HI OCHOBU MEXAHIKU
KiHemamuka mamepiaibHoi mo4Yku ma meepAoro mina

1 KiHemMaTMka noctynanbHOro i o6eptanbHOro pyxy. OCHOBHI KiHEMaTU4YHI BEANYUHMU.
BigHOCHICTb pyxy. Pyx no KpuBOJIiHiMHIN TpaekTopii. HopMasibHe, TaHreHuiasbHe i MOBHE
npuckopeHHs. HepiBHoMipHuin pyx no kony. [1], [3], [6], [8], [10], [12]
JuHamika cucmeM (AuHamika mamepianbHOI MOYKU mMaA cucmemMu moYok. JJuHamika
mBeporo mina)

5 [nHaMika nocTynanbHoOro pyxy. IMnyibc. 3aKoH 36epeXXeHHs iMnyabCy.
OCHOBHe PiBHSIHHA MeXaHiKM nocTynanbHoro pyxy (Il 3akoH Hblo0TOHa Ta MOro 3acTocyBaHHs).
IMNynbC Tina Moro 3MiHa nig gieto cma. IMNysbCc CUCTEMU TiN, YMOBU 36epeXXEHHS iMNybCy,
3aCTOCYBaHHA 3aKOHY 36epexkeHHs imnynbcy. [1], [3], [6], [8], [10], [12]

3 JuHamika cucmeM (guHAMika MamepianbHOI MOYKU mMA cucmemMu MmoYoK. [uHamika
mBepAoro mina)




OCHOBHe PiBHAHHA AMHaMiKa TBEPAOro Tisla. 3aCTOCyBaHHA OCHOBHOIO PiBHAHHA AMHAMIKM
TBEpAoro Tiza. MomMeHTH iHepuii Tin. [1], [3], [6], [8], [10], [12]

Po6oma ma eHepris

4 EHepris, poboTa, NOTYXHiCTb. 3aKOH 36epeXeHHs eHeprii. CyMiCHe 3acTOCYyBaHHS 3aKOHIB
36epeXkeHHs. PoboTa MNoCTiMHOT Ta 3MiHHOI cuMan. TOTY)KHICTb MallUMH | MeXaHi3MiB,
NoTYXHicTb cnaun. KiHeTuyHa Ta noTteHujianbHa eHepria. [1], [3], [6], [8], [10], [12]

Po3gin 2 MOJNIEKYJIAPHA ®I3UKU | TEPMOONHAMIKA

5 OCHOBM MOJIEKY/IAPHO-KIHETMYHOI Teopii ifeanbHoro rasy. PiBHAHHA cTaHy rasy. 3akoH
NanbtoHa. [2], [4], [10], [11]

6 3aKOHM igeanbHOro rasy. 3acTocyBaHHs piBHsIHHSA KnanenpoHa. 3akoHM i3onpoLieciB. 3B'A30K
KPUTUYHMX NapaMeTpiB Ta nonpasok BaH-aep-Baanbca. [2], [4], [10], [11]

. MepLlie Hayao TepMOoAUHAMIKK. BHYTPILLHS eHepris Ta poboTa rasy. TENJIOEMHICTb rasis. [2],
[4], [10], [11]

3 Unknun. Jpyre Hayano TepMoauHaMikn. PoboTa rasy B kKonosux npouecax. KK unkny. Linkn

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

Posgin 3. ENIEKTPOCTATUKA

3akoH KynoHa. EnektpuyHe nose y BakyyMi: Hanpy>KeHiCTb Mo TOYKOBUX i PO3MOAIIEHMX
3apsaais; Teopema [laycca. [MoTeHUjian enekTpu4HoOro nonsi, pobota CUA MOASA, EHEPris

B3aEMOJ,ii 3apaaiB. EMHICTb, KOHAEHCATOPU, eHepria enekTpuyHoro nons. [5], [7], [10], [11]

JlabopaTopHi 3aHATTA

Y nepuiomy cemecmpi cmygeHMuU BUKOHYHOMb J1abopamopHi pobomu 3 LUKAYy «MexaHika»,

«MonekynapHa ¢isuka i mepmoguHamika» ma «Enekmpocmamuka» BifnoBigHO [0 BCMAHOBIEHOIO

rpagika

OCHOBHUM 3aBAAHHSM LUKAY naabopamopHux pobim € Habymmsa cmyaeHmamu [AocBigy
npoBeJieHHs eKcrepuMeHmasbHUX AOCAiAXKeHb Mpu nepe.ipLi Noo0yeHb meopii ma 3aCBOEHHS NPABUJ

06pobKuU

[na nigromoBku Ao pobomu B nabopamopii mpeba: 1) BUBYUMU MOJIOXKEHHA meopii; 2)
nigromysamu MpomMoKOA JOCAiAXKeHHs; 3) BUKOHamu BipmyadnbHy snabopamopHy po6omy. [licas
npoBeAeHHs 3aHAMms BUKOHamu npolimu mecm A8 MepeBipKuU romoBHOCMI [0 BUKOHAHHS

ma po3Kaaay 3aHsMb.

eKcrnepuMeHmasibHUX AaHux ma opopMieHHs ofiep>KaHuUxX pe3yibmamis.

JabopamopHoi pobomu

N2 n/n | Ha3sea nabopaTtopHoi po60Tn (KOMN'IOTEPHOrO NPaKTUKYMY)

10 Teopis NoxmMbok i 06pobKa pe3ynbTaTiB BUMIpIOBaHb Y ¢isnYHi nabopatopii
http.//physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/TheorOfErrors.pdf
BrBYeHHS Teopii 06pobKM pe3ynbTaTiB BUMIipOBaHb Y $i3nyHil nabopatopii Ha npuknaa,i

1-1 MaTeMaTUYHOro MadTHMKA
http.//physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-1.pdf

12 BuBYEHHSA AMHAMIKM 06epTaNbHOrO pyxy Ha Npuknagdi ¢isan4HOro MasTHMKa
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-2.pdf
BMBYEHHS AMHaMiKM 06epTasbHOMO PyXy Ha OCHOBI MasATHMKa Obepbeka abo 060poTHOroO

1-3 MasATHUKA.
http.//physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-3.pdf

1-5 BusHauyeHHs KoedodilieHTa B'A3KoCTi pigmMHu metogoM CToKca.
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http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/TheorOfErrors.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-1.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-2.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-3.pdf

http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-5.pdf
16 Bu3HauyeHHs BigHoLLEHHS TenioeMHocTeln Cp/CV ans nosiTps.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-6.pdf
17 BMBYEHHS NaMiHAPHOI Teuii rasy Kpi3b TOHKi TPYOKW.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-7.pdf
19 BuBYeHHs po3noginy bonbumaHa.
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-9.pdf
21 Bu3HauyeHHs onopy NpoBigHMKa 3a AONOMOro MOCTa CTasioro cTpyMy (MocTa YiTcToHa)
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-1.pdf
92 BuMiploBaHHS eNneKTpopYLLIMHOI CMAN METOA0M KOMIeHcaLlii
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

6. CamocmiliHa po6oma cmyaeHma

CamocmiliHa poboma cmyaeHmMa BKAKOYAE: ONpaLtoBAHHS NeKUitiHoro Mmamepiany ma oKpemux
nuUMaHb Meopii, sIKi BUHOCSMbCSA Ha caMocmiliHe onpautoBAHHS, NifromoBKA A0 NMPAKMUYHUX 3aHSMb,
PO3B’A3yBAHHS 3A4Aa4 [AOMALLUHbOIO 3ABAAHHS, MiAFOMOBKY [0 /1a60pamopHUX pobim, BUKOHAHHS
3aB/JAHb AOMALLHIX KOHMPOJbHUX po6im, MijromoBKY 40 KOHMPOJIbHUX 3aX0/iB.

OnpautoBaHHs  NekuitiHoro Mamepianay npoBOAUMbBCS  peryisipHO NpomsiroM cemMecmpy
HanepeaoAHi HACMYNHOI neKuil | noasrae B NoBMopeHHi HaB4aAbHOro Mamepiany 3a KOHCIIeKmoM ma 3a
peKoMeHA0BAHOo Aimepamyporo. BUKOHAHHS Liei pobomu nompebye Big 1 go 3 roquH Ha MU>KaeHb.

MigromoBka [0 NpPAKMUYHUX 3AHSMb TMOJSAraeE 'y T[OBMOPEHHI/BUBYEHHI  BiAMNOBigHOIro
meopemuy4yHoro Mamepiaay ma po36opi npukaagis po3B’a3yBaHHS 3a4a4 3 JaHOi meMu. BUKOHAHHS Uiel
po6omu Bumarace Big 1 40 2 roguH Ha MUXKAEHb.

Po3B’a3yBaHHS 3aAa4 AOMALLUHBOIO 3ABAAHHS MPOBOAUMBLCS 3 MEmoto 3aKpinieHHs 3HAHb ma
YMiHb MPAKMU4YHOIro 3acmocyBAHHS NMOJI0XKeHb meopii, Habymux Ha ayAuMOopHUX 3aHIMMsX. BUKOHAHHS
Liei pobomu nompebye Big 1 40 3 roaguH Ha MUXKIEHb.

MigromoBka go nabopamopHux pobim nepeabaqyae BUBYEHHS CMYyAeHMOM 3dKOHIB i3uKu, sKi
nepeBipsatoMmbCs Mpu BUKOHAHHI 1a60pamopHUX AOC/iAXKeHb, MemouKu MpoBefeHHS [OCAiAXKEHb,
npuaagie, WO 3dCMOCOBYIOMbCS A1 BUMIPIOBAHb, MOPSAKY O6PO6KU pe3y/ibmamiB eKcrepuMeHmy.
BukoHaHH# uiei pobomu nompe6ye Big 30 o 60 XBUUH HA MUXKAeHb. [lica nposegeHHs 1abopamopHoi
pobomu cmyaeHmu MoBUHHI opopMumu pesyibmamu AoCAiAyKeHb: BUKOHAMU HeobXiaHi o64ucieHHs,
nobyayesamu rpadiku, po3paxyBamu noxubku. Pe3ysibmamu ob6pobKu eKkcrnepuMeHmMasabHUX AdHUX
MOBUHHI 6ymu npeacmassieHi He ni3Hille HacMyrnHoro 1a60pamopHOro 3aHIMms.

JlomatuHa KoHmposabHAa poboma CKAAAaeEMbCs 3 MpPboX YacmuH: «®Di3u4yHi OCHOBU MexaHiku»,
«OCHOBU MOJIEKYASIPHOI i3UKU i mepMoguHAMIKU» ma no4amok memu «Enekmpocmamuka». KoxkHa
4acMuHa CKAAGAAEMbCS 3 MecmyBAHb MPbLOX PIBHIB, BiAMNOBIAHO A0 MPOrpamu Kypcy. Ha BUKOHAHHS
KO>KHOI 3 YacmuH nepeabayeHo Big 30 XBUJIUH A0 2 roguH.

MiaromoBKa Ao ek3ameHy, L0 BK/IOYAE B cebe cucmemMamusallito ompuMAHUX 3HAGHb BIPOOBXK
cemMecmpy Ha pi3HUX BUAAX Ais/IbHOCMIi, MAKUX SIK eKuii, NpakmuyHi 3aHsmms, 1abopamopHi 3aHsmms,
KOHMPpOJIbHI 3axoAu. Ha nigromoBky A0 ek3ameHy nepeabavyeHo 30 roAuH.

10


http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-5.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-6.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-7.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab1-9.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-1.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf
http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

MoniTnKa Ta KOHTPOJIb
7. MoniTMKa HaBYaNbHOI AUcUUNAIHU (OCBITHBOrO KOMMOHEHTA)

BiaBiayBaHHs neKuii, NpaAKMUYyHUX 3aHssmb ma nabopamopHux pobim € o6oB’si3koBUM. Y pasi
XBopobu cmygeHm 30608B’s3aHUll NpeAcmasasmu [OBiAKY NpoO MepMiH MNPOXoAXKeHHS NiKyBAHHS,
odopMeHy HanexxHUM YUHOM B YCMAHOBI, e NMPOoXoAu/0 NiKyBAHHS. HasBHICmMb makoro JOKyMeHmy €
rapaHmieo He HapaxyBAaHHA WmpagHux 6anie. B iHWuUX Bunagkax (Hanpukaag, ciMeliHi o6cmasuHu)
NMUMAHHS BUPILLYEMbCS B iHAUBIAYAAbLHOMY MOPSAKY PA3oM 3 BukadgadeM. Y Oynb-ssKOMy BUMNAAKY
cmyaeHmMaM pekoMeHAyeEmbCsl BiABiayBamu Yyci BUAU 3dHSMb, OCKiZIbKU HA HUX BUKAGAAEMbCS
meopemu4HUli Mamepian ma po3BUBAOMbLCS HABUYKU, HeObXifgHi Ansi BUKOHAHHSI CeMecmpoBOro
iHaUBIAyabHOIro 3aBAAHHS, 1ABOPAMOPHUX POo6iMm ma AOMALLHIX 3aBAAHb.

Pe3ynbmamu BUKOHAHUX Mpakmu4yHUx pobim ogopmMaoromecs y BUrAfLi 3BimiB, HANUCAHUX Bij
pYKU. 3Bim cynpoBo)Kyembcsi dopMyaamu, rpadikamu, pucyHkamu - esneMeHmamu, SKi
niameepA>Kytomb BUKOHAHHS 3aBAAHb MA Oflep>KaHi pe3yibmamul.

3a agucmaHuitiHoi popMu HaBYAHHS 3BiM MO>Ke BUKOHYBAMUCS SIK «Bij pyYKU», Mak i B 6yb- SKOMY
peAaKkmopi i Ha nepeBipKy HaAAembcs y eleKmpoHHOMY BUrasi. besnocepeHrili 3axucm BigbyBaemabcs
y ¢opmMi cniBbecigu, 3anumadb-Bignosigel. 3axulleHi pobomu cmyaeHmMuU Hajgcuaaromes B
e/leKmpoHHOMY BUTAAI Ha BignosigHuUt pecypc (Sikorsky-distance abo Physics).

Mig yac nposegeHHs AeKUiGHUX, MPAKMUYHUX mMa sabopamopHUX 3aHsSIMb 3abOPOHSEMbCS
BUKOpUCMoOBYBAMuU Mob6iibHi mesnedoHU A5 CNiJIKYBAHHS MAa He CAHKLLIOHOBAHOIO MoLUyKy iHpopmauii
B IHMepHemi. IX MOXXHA BUKOPUCMOBYBAMU Mi/bKU A5 MPOXOAXKEHHS MecmyBaHHS, d MAKOX A
npoBeAeHHs obyucieHb HA MPAKMUYHUX | 1abopamopHUX 3aHSMMSX ma BUMIPIOBAHHS 4acy Ha
1abopamopHuUx 3aHammsXx (B pasi HasBHocmi B cMapmdaoHi BinoBigHUX MporpaMHux npoayKmis).

B pasi AUCMAHLiGHOro HABYAHHSA HA NEKLii BUKAAAAY KOPUCMYEMbCS BIACHUM Mnpe3eHmaditiHum
Mamepiaaom; BUukopucmoBye Zoom/GoogleMeet ans BUknaaaHHsa HaB4yaibHoro Mmamepiany, Zoom/IDroo
A1 npoBefieHHsT MpAakmu4Hux 3aHsamsb, Sikorsky-distance/Physics ans npoBefeHHS MNOMOYHOIoO
KOHMPpo/to. Pe3ynibmamu BUKOHAHHS 3ABAdHb caMocmiliHoi pobomu 3’sBastombCs  oApasy Mo
3aBepLLeHHI0 BUKOHAHHSA ix Ha naamgopmi Physics .

Jlo BUKOHAHHSI nabopamopHux pobim gonyckarombecsi cmyaeHmu 3a ymoB: 1) HasBHicmb
NMPOMoOKoOAy; 2) nicas yCnillHOro MpPOXOAXKEHHS BXiAHOro KOHMPpOJ. Pe3ynbmamu BUMIpHOBAHb
cmyaeHmMuU 3dHOCSIMb Yy NMPOMOKOJ | npef’aBasitomb BUKAAGAady A5 nepesipku. He nepesipeHi gaHi go
3axucmy He nputimaromecs. [na 3axucmy nabopamopHoi pobomu cmyaeHm [OBUHeH npolmu
mecmyBaHHs Ao nabopamopHoi pobomu Ha naamdaoopmi Physics, gamu BignoBigb HA KOHMPOJbHI
3anumadHs, npaBuibHO ogopMumuU pe3y/ibmamu BUMIpIB (po3paxyBamu 3HAYeHHS HeobXiaHuXx
BeJIUYUH, nobyaysamu rpagiyHi 3anexxHocmi BianoBigHO A0 iCHYHOYUX MpdBuJji, ob4ucaumu moxubku,
3anucamu oCmMAamoYHi pe3ysbmamu AOCAIAXKeHHS 3 AOMPUMAHHAM MPABusl OKpyriaeHHs, 3pobumu
BUCHOBKU 1o po6omi).

B pasi gucmaHuiliHoro HABYAHHA NMPOMOKOAU A0 abopamopHux pobim Mo)Xymb 6ymu
odopMmeHi sK «Big pyKu», mak i 3acobamu Word ma Exel| MathLab.

3aBaaHHS MOAYbHOI KOHMPOJIbHOI pobomu cmyaeHMuU BUKOHYIOMb 3aCObaMu mecmyBAHHS HA
naamaoopmi Physics, BUKOHYHOHU MOCMYNOBO KOXKeH piBeHb. Ko)xeH HacmynHuli mecm € MpofoBXKeHHSM
nonepeaHbLOro mecmy. bes npoxoa>keHHs mecmy piBHA 1 3 pe3yibmamom He ripLum

11



50 % npasunbHUX Bignosigel pe3ybmamu mecmy piBHA 2 He 3apaxoByombcs, 6e3 npoxoa)KeHHs mecmy
piBHSA 2 3 pe3ysibmamom He ripwumM 50 % npaBusibHUX BianoBigel pe3ysbmamu mecmy piBHA 3 He
3apaxoByOMbCH.

3aBaaHHS pPo3paxyHKOBO-rpagiyHoi pobomu cmyaeHMuU BUKOHYIOMb «Bifi PyKU», BUKOHYHOYU
ocmynoBo 3aBAAHHS pobomu, rMpaBu/ibHO 0OPMIIIOOYU pe3yibmamu BUMIpIiB: BUBECMU HeobXiaHi Ans
obyucieHHs popMyau, po3paxyBamu 3HaYeHHs LYKAaHUX BeauduH, nobyaysamu rpadidHi 3a1ex<Hocmi,
obyucaumu rnoxubku (3a nompebu), 3anucamu OCMAamoyHi pe3yibmamu 3 JOMPUMAHHSAM MNpasua
OKpyraeHHs ma y cucmemi Cl, 3pobumu BUCHOBKU Mo pobomi. Hagamu 3Bim opopmMieHUl Y oKpeMoMy
30LUUMi ma 3axucmumu Goro, BiANOBIBLUU HA MOCMAB/IeHHI 3anuUMAaHHsS Mo BUKOHAHHIO pobomu ma
3arazbHUM BU3HAYEHHSM Mo memi

B pasi gucmaduitiHoro HAaBYAHHA 3BiM [0 pPO3pAaxyHKoBo-rpadiyHoi pobomu Haacunaemscs
3aco06amu esleKMpPOHHOI0 3B’ 3Ky BUKOPUCMOBYOYU A/18 3BimyBaHHSA naamaeopmy Sikorsky-distance.

3aoxo4yBaabHi 6aau BUCMABASIOMbBCS 3d: AKMUBHY pobomy HA NPAKMUYHUX 3aHIMMSX; y4acmbp y
dakynbmemcbKUX ma iHcmumymcbKux oaiMniaaax 3 QisuKku; ydacms y cmyaeHmcbKuli KoHpepeHLisx, 3a
meMamu sKi BXoasmb A0 AAHOIO Kypcy, 3d yMOBU Npef’ sBaeHHS BignosiaHoro cepmudgikamy. Kinbkicms
3a00x04yBaHuUX 6anis He BinbLue 5.

LmpadHi 6anu npusHayaromsecsa 3d: nNponycku 3aHsmb 6e3 MoBAXKHUX MPUYUH, HEeCBOEYdCHe

BUKOHAHHS 3aBAAHb JAOMALLUHbOI KOHMPOJbHOI pobomu, He BUKOHAHHS J[OMALLHIX 3dBAAHb Ha
MPAKMuU4YHUX 3aHSIMMsIX, HecBoeYyacHul 3axucm aabopamopHux pobim.
Noaimuka pepnatiHiB ma nepecknaadHb: Bu3HA4YaemMbcsi M. 8 [losoXKeHHs npo MomoYyHud,

KaneHAapHUl ma ceMecmpoBul KOHMPOJib pe3yibmamiB HaB4yaHHA B Kl im. Irops CikopcbKoro.
Monimuka uioa0 akaaemiyHoi fo6poYyecHOCMI: BU3HAYAEMbCS NOAIMUKOK akaaeMidyHoi YecHocmi
ma iHLUMU nosioykeHHAMU KogeKkcy Yecmi yHiBepcumemy.

8. Buau KOHTPOJIIO Ta PEMTUHIOBa CUCTEMA OLLIHIOBaHHSA pe3ybTaTiB HaB4yaHHA (PCO)

Bugu KoHmponto BcmaHoBAOKMbCSA BignoBigHO A0 [1010XKeHHS Npo NomoyYHul, KaneHaapHUU ma
ceMecmpoBUl KOHMPO/ib pe3yibmamiB HaB4aHHA B KTl im. Irops CikopcbKoro:

1. MomoyHuli KOHMPOJIb: ONUMYBAHHS HA AEKUitHUX 3aHammsx, npakmuyHux, AKP, 3axucm
JabopamopHux pobim.

2. KaneHgapHutli KOHMpPOJb: NPOBOAUMBCS ABiYi HAG ceMecmp K MOHIMOPUHI MOMOYHOIro CMaHy
BUKOHAHHS BUMOT cu/siabycy.

3. CeMecmpoBUU KOHMPO/ib: eK3AMeH.

PelimuHr 3 JUCLUMNIIHU PO3paxoByembcs 3a popmyoro. Petimunrosa ouinka ( RD ) 3 kpegumroro
Moay s GopMyemMbCs SIK cyma 6aiB MoMoYHOI ycrnilLIHOCMi HABYAHHS - cmapmoBoro pelimuHry (rc) ma
6as1iB ompumMaHux Ha icnumi (r, ):

RD=r.+r,.
CmapmoBoro pelimuHr € CyMapHoO OLIHKOK 3a BUKOHAHHS CMyAeHMOM 3dBAAHb MOMOYHOIO
KOHMPOJ1t0 ma Moy /IbHOi KOHMPOJIbHOi pobomu:

Fe=Tp+ry,+0p
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rn - 6a,1uU MOMOYHOIro KOHMPOJIo, v — 6as ompuMaHull Ha MoayJ/ibHIl KOHMPObHIU pobomi, rp - 6an
ompuMaHuli 3a po3paxyHKoBo-rpagiyHy pobomy MakcumasibHA KinbKicmbe 6aniB cmapmoBoro
petiimuHry cknagae 60 6anis.

Kpumepii ouiHroBaHHs pe3yibmamis pobomu B ceMecmpi HaBeaeHi B mabauui 1, wumpadHi ma
3a0x04yBaJibHi 6aau - B mabauli 2.

Ta6auus.1. PEATUHITOBA CUCTEMA OL|IHFOBAHHSA (PCO)
Bua pobotn KinbKictb MakcuManbHui 6an Cyma

MpaKTU4Hi 3aHATTS 9 Po6oTa Ha 3aHATTi (3axucT | 7 10
JIOMallHiX 3a4a4)

®opMYJIbHMK 3
NabopaTtopHi 9 BuKoHaHHA pob6otn (Ha | 10 20
3aHATTA CTUMYNIATOPI) Ta

BMKOHaAHHA TECTYBAHHA

OdopmneHHa npotokonay | 10
Ta 3aXmCT poboTn

MKP 1 MopaynbHa  KOHTpoOJibHa | 18 18
poboTa

Prep Po3paxyHkoBo-rpagiyHa 12 12
poboTa

CyMa BaroBux 6aniB KOHTPOJIbHUX 3aX0/iB 60

Tabauua 2. LUITPA®HI TA 3AOXOYYBAJIbHI BAJIN

6ann

1. HecBoeyacHe BMKOHaHHA 3aBaaHHsA CPC -0,2
2. BiacyTHICTb Ha neKLii ab0 Ha NPaKTUYHUX 3aHATTAX 6€3 NOBaXKHMX MPUYUH -0,2
3. HecBoeyacHe BUKOHaHHS [IKP (3ani3HeHHs Ha TUXAEHb) -1

4. JKicHe BeeHHS1 KOHCMEKTY NEKL,iN 1...3
5. flKicHe BeieHHS popMYNbHUKA 1.2
6. YyacTb Y KOHbEpPEHL,ifX, cEMiHapaXx, NiArotoBka pedepartis 5
MakcuManbHa cyMa 3a0Xo4vyBasibHUX Rs 10

CemecmpoBuULll KOHMPOJIb: EK3AMeEH

[o ek3sameHy (icnumy) gonyckarombcsi cmyAeHmu, Kompi 3a pe3y/sibmamamu rnomoyYyHOro KOHMpoJio
Habpaau He MeHLue 36 6anis (60 % Big MAKCUMAZILHO MOXK/IUBUX) 3a YMOBU 3/4a4i BCiX 1a6opamopHuUX
po6im, ycnilHOro BUKOHAHHA [IKP ma BUKOHAHHSA yCix 3aBAAHb NMPAKMUYHUX 3dHSIMb (He MeHLue 60 %
NpaBu/IbHO BUKOHAHUX 3dBAAHb). 3a pe3yibmamamu ek3aaMmeHy cmyieHm Moxke Habpamu 40 6anis.

Ta6a. 3. Kpumepii oLiHIOBAHHSA Ma KisibKicmb 6aiB HA icnumi.
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Kpumepii Kinbkicmb
6anis

CTYAEHT [AEMOHCTPYE MOBHiI i FAMOOKI 3HaHHA HaB4YasibHOro Martepiany, BMie | 35-40
NpaBUIbHO BUKOPUCTOBYBATU 3HAHHS

CTYIEHT AEMOHCTPYE XOpOLi 3HaHHS HaBYya/bHOro Matepiany, BMi€ npaBuabHO | 30-35
BMKOPWUCTOBYBATU 3HAHHS

CTYJIEHT IEMOHCTPYE XOPOLLi 3HAHHA HaBYaJIbLHOro Martepiasny, ane Jonyckae aeski | 25-30
HETOYHOCTI, W00 BUKOPUCTAHHS OTPUMaHUX 3HaHb

CTY[IEHT JIEMOHCTPYE 3aJ0Bi/IbHi 3HAHHS HaBYaJIbLHOro Martepiany, ane jgonyckae | 20-25
CYTTEBI HETOYHOCTI, LLLO/10 BUKOPUCTAHHS OTPUMAaHUX 3HaHb

CTYJIEHT [AEMOHCTPYE 3a/0Bi/IbHi 3aCBOIB TEOpeTUYHUIN MaTepian, ane gonyckae | 15-20
CYTTEBI MOMMWJIKM, LLO/0 BUKOPUCTAHHS OTPUMAHUX 3HaHb

He3aJoBilbHE 3HaHHA Teopii Ta BiACYTHICTb BMiHHS Ta HaBMYOK Yy BMpilleHHi | 1-15

MOCTaBJ/IEHUX 3aBAaHb

MakcumanbHa cymMapHa ouiHka moxxe 6ymu 100 6asiB, MiHiMAanbHA CyMapHA MO3UMUBHA OLHKA
cknapae 60 6anis.

Tabauus 4. BignoBigHOCTi pENTUHIOBUX 6aiB OLLiHKaM 33 YHIBEPCUTETCHKOIO LLIKaJIOH0:

Kinbkicmb 6anis OuiHKa
100-95 BigMiHHO
94-85 [ly>ke nobpe
84-75 [lobpe

74-65 3a0BiNbHO
64-60 JlocTaTHbO
MeHLue 60 HesapoBinbHO
He BMKOHaHi ymMoBM gonycKy | He gonyuieHo

9. JopaTtKkoBa iHbopMalia 3 gUcUUNAiHu
JdopatoK 1. Mepenik nuTaHb, SKi BUHOCATLCA Ha CEMECTPOBUIA KOHTPOJIb

1. Cnocobu onucaHHsA pyxy. BekmopHuli ma koopauHamHuti cnocobu onucaHHA pyxy. Paaiyc-Bekmop,
LLUBUAKOCMI, MPUCKOPEHHS.

2. MpupoaHiti crioci6 onucaHHs pyxy. LLIBuakicmb, HopMaabHe ma maHreHuiaabHe rMPUCKOPeHHS.

3. Pyx mo4Ku no Koy i napamempu Lboro pyxy (Kym rnoBopomy, BEKMOpU KymoBoi LIBUAKOCMI ma
KYMOBOIO MPUCKOPEHHS).

4, 3aKoHU HbtomoHa. 3aKoHU cus y MexaHili, MpUuHLUn cynepro3ulLlii.

5. HeiHepuianbHi cucmemu Bigaiky. Cuau iHepuii npu nocmynaisHoMy ma obepmasibHOMYy pyci cucmemu
Bigniky. 6. IMnynbCc mina ma cucmemu min. 3akoH 36epexkeHHs iMnynbcy. [oHsmMms npo ueHmMp mac.

7. Poboma cun: nocmitiHoi, KoHCepBamuBHOI, HeKOHcepBamuBHOi. Poboma LeHmpaasbHoi cunu.

8. KiHemuy4Ha eHepris, meopeMa rnpo KiHemu4Hy eHeprito.

9. MomeHuianbHa eHepris (MO cUMU MAXKIHHA, NpY>KHOT gedopmadlii).

10. MoBHa MexaHiYHa eHepris. 3aKoH 36epe>keHHs eHeprii.
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11. Mpy>KHi | Henpy>KHi 3iMKHeHHS.

12. MomMeHm iMnyabcy, MOMeHM cuJjiu. 3aKoH 36epe>KeHHss MOMeHMY iMIyJibCy.

13. ObepmaHHa mina HABKos0 HepyxoMoi oci. OCHOBHe PiBHSHHS AUHAMIKU 06epmasibHOro pyxy.
MomeHm iHepuii BigHocHo oci. Teopema LlimetiHepa.

14. NMocmynamu EliHwmetiHa. [JoBXXUHA Biapi3Ky i NPOMIXKOK 4acy B pi3HUX iHepLia/bHUX cucmemax
BifJliKy.

15. MepemBopeHHs JlopeHua. [logaBaHHs WwBUaKocmel B peasimuBicmcbKili KiHemamudi.

16. PensmusicmcbKuli iHmepBan.

17. Pensmuicmcbkuli iMnysabsc. [pyruli 3akoH HetomoHa B criediasibHiti meopii BigHocHocmi.

18. Poboma i KiHemuy4Ha eHeprisa B crielianbHil meopii BigHocHocmi.

19. 3B'30K eHeprii ma iMny/ibcy B cneyiasibHit meopii BigHocHocmi.

20. OCHOBHI MOHAMMS MOJIEKYIAPHO-KiIHEMUYHOI meopil: Maca i po3Mip MOAEKY A, Ki/ibKicmb peqyoBUHU,
MOJISIPHA MAca, KOHLLeHMpadis.

21. TeMmnepamypa ma ii 38'930K 3 cepeJHbOIO eHEePrieto PyxXy MOJIeKy.

22. Mogenb igeanbHoro rasy. Tuck rasy. OCHOBHe piBHSIHHS MOJIeKYAsIpHO-KiHemu4Hoi meopii. PiBHAHHS
CMaedy iaeasbHoro rasy.

23. I3onpouecu igeasbHOro rasy, ix 3akKoHu i rpagiku.

24. Mogenb peanbHoro rasy. PiBHAHHA BaH-gep-Baanbca. I3omepmu peanbHoro rasy. KpumuyHi
napamempul.

25. MMoHsmmsa npo yHKUio po3noainy (3aranbHi yasaeHHa). ®yHKuUis po3noginy Makceenna 3a
MpoeKLUisMu LWBUAKOCMi ma 3a abcoItomHUM 3HAYEeHHSM LLUBUAKOCMI. XapakmepHi LUBUAKOCMI MOJIEKY /.
26. bapomempuyHa popmya.

27. BHympiluHs eHepris. Poboma rasy. Mepiie Ha4aao0 mepMoauHAMIKU.

28. TennoeMHicmb igeansHoro rasy. Hucao cmyneHiB ceoboau Monaekyn. 3B'a30k menaoemkocmeti Cp
ma Cy.

29. Apiabamnuti npouec. PiBHAHHS aapiabamu, rpagik aaiabamHoro npouecy. Poboma rasy B
agiabamHoMy npoueci.

30. lMpuHuun nobyaosu menaoBux ABuryHie. KK[1 mennaosoro asuryHa. lgeansHuti meniosuti ABUryH
ma tioro KK/l. lpyre Ha4asao mepmMouHamiku

31. ObopomHi ma HeobopomHi npouecu. EHmponis. 3aKOH 3pocmaHHs eHmponii B He06opomHux
npowLecax.

32. ABuLla nepeHocy: ix 3aranbHa xapakmepucmuka.CepeHs AOB>KUHA BiJIbHOro npobiry.

33. AsuLle audysii igeansHoro rasy.

34. SlBulle mennonpoBiaHOCMI ifeaibHOro rasy.

35. ABulle BHympillIHbOro mepms.

36. EnekmpuyHuli 3apsg i tioro xapakmepucmuku. EnekmpudHe nose. Hanpy»keHicmb nojisi Mo4KoBOro
3apsay. MpuHuyun cynepnosudii. O64YUCNEHHS HANPY>KeHoCcmi Noss po3nojineHux 3apsais.

37. Teopema aycca ma ii 3acmocyBaHHS. [luBepreHLis BeKmopa Hanpy>xeHocmi.

38. Poboma cun enekmpocmamu4Horo nos. lNomeHuianbHUt Xxapakmep e1eKmpocmamuyHoOro rnoJs.
MomeHuianbHa eHepris i nomeHuian. MpuHLUN cynepno3uuii 4na nomexuiany.

39. 3B'930K Hanpy>xeHocmi i nomeHLuiany enekmpocmamuydHoro nojs. Onepamop rpagieHmy.

40. EnekmpuyHuli gunosb. EneKmpu4He noje mo4ykoBOro AUnosis: NomeHLiaa ma Hanpy»<eHicmse rnos.
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41. lNoBeaiHKa AUNO/S B e1leKMpPUYHOMY OAHOPIAHOMY MA HeOAHOPIAHOMY MO,

42. pagiyHe 306parkeHHA nonis. JliHii Bekmopa Hanpy><eHocmi (cusoBi AiHii), ekBinomeHuiaabHi
MOBEPXHI.

43. EnekmpudyHe nosie B ielekKmpuKkax, Bekmop nosaspusadtii. Bekmop D, gienekmpuyHa npoHUKHICMb
44, 3MiH@ HOpPMA/NbHOI MA MAHreHLiaAbHOI CKAAA0BUX HAMPY>KeHOCMi eleKmpUYHOro rnosis Ha MexKi
rnoAiny aieneKmpukis.

45, EneKmpuyHe nosie B Memasnax.

46. EHepria eneKmpu4yHoOro rnoJs.

47. EMHicmb, KoHAeHcamopu. 3’€AHAHHS KOHAEeHCamopiB.

48. EHepris 3apsa>keHOro KoHaeHcamopa.

49. EHepris eneKmpocmamu4Horo roJisl.

50. EneKmpuyHuUti cmpym, nocmitiHulti cmpyMm, cuna i rycmuHa cmpymy.

51.PiBHAHHSA HenepepBHOCMI.

52. EnekmpopywuitiHa cuaa.

53. MNpasuna Kipxroga ans posrany>KeHux MepeK.

54.Momy>xHicmeb | KK[1 nocmitiHoro cmpymy.

55.Po6oma Buxoay esleKmpoHa, eJleKmpoHHa eMicis. TepMoesleKmpoHHA eMicis.

56. ABuula: 3eebeka, lNeabmee, TomcoHa. KOHMAKmHa piaHuLLa nomeHuUianis.
57.EnekmponpoBigHicmb rasis. HecamocmitiHuti ma camocmitiHuli po3psiiu B rasax.

58.Tnito4uti KopoHHUU, ickpoBull i gyroBuli po3psau B rasax. FasopospsaHa naasma.

59. lucouiauis Monexkyn B po3quHax. Enekmponis, 3akoHu ®apages.

60.TexHi4yHe BUKApPUCMAHHS efleKmpoi3y. EnekmpornpoBigHicmb enekmposimy.

Jonatok 2. MporpaMHi pe3yabTaTi HaBYaHHS (po3lumMpeHa popma)
3HaHHSA, Habymi npu BUBYeHHi MamepianiB KpegumHOro Moy 0, Marbmbe cmamu 3arnopyKoro

noAa/bLLOro YCrilHOro 3aCBOEHHSA cmyAeHmMamu crewiaabHUX AUCLUMIiH. 3B’I3aHUX 3 BUBYEHHSM iX
meopemu4HUX OCHOB ma MemogiB NPakKmu4YHOro 3acmocyBaHHs. CmyaeHmu noBUHHI 3HamMu noHImMmes,
ABULLA, 3AKOHOMIPHOCMi Ma 3B'S3KU Mi>XK HUMU, yMimu aHanisyBamu, pobumu BUCHOBKU, BUNpABAsmMu
npurylieHi NoMUJIKU: Mamu rAuboki, MilHi, y3arasbHeHi 3HAaHHS Mpo npeaMemu, sBULLLA, MOHSMMS,
meopii, iXHi cymmeBi 03HAKU Ma 3B'30K OCMAHHIX 3 iHLLUMU MOHSIMMSAMU: 34dmHicmb BUKOPUCMOBYBamMu
HAabymi 3HAHHS SIK Y CMAHAAPMHUX, FAK i B HECMAHAAPMHUX cumyadisx, a makoXK npu BUBYEHHI iHLLUX
JUCLUTJTIH.

B pe3ysbmami cmyaeHmu Habyayme yMiHHS:

AHanizyBamu pyx MamepiasbHOi MOYKU | mBepAoro mina, BU3HAYAMU KiHEMAMUYHi

XapakmepucmuKku i BCMAHOB/IOBAMU 3B'SI3KU MiXX HUMU HA OCHOBI AudgepeHLUiaibHOro ma

iHMerpasbHOro YUc/aeHHs.

AHani3yBamu cuau, Lo 3yMOBJ/IOIOMb 3MiHU Xapakmepy pyxy ma BU3HA4amu XapakmepucmuKu

PYXy Ha OCHOBI po3B's3KiB AupepeHLiaibHUX PiBHSHb.

O6yucaoBamu pobomy nocmitiHoi ma 3MiHHOI cui, aHAaniyBamu yYMOBU BUKOHAHHSI 3AdKOHIB

36epe>KeHHs eHeprii ma iMny1bcy ma BUKOPUCMOBYBAMU iX 1151 PO3paxyHKY NpoLeciB 3iMKHEHHS.

3acmocoByBamu 3aKoH 36epexkeHHss MOMeHmYy iMIy/1bCy, BU3HA4amu MOMeHm iHepLii mBepaux

min.

O64ucroBamu byab-sKi KIHEMAMUYHI XapakmepucmuKU KOJIUBAHb 3HAKOYU PIBHSIHHS PyXY.
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BukopucmoByBamu enemMeHmu crewiaibHOi meopii BiJHOCHOCMIi A1 PO3PAXYHKIB MPOMIXKKIB
yacy, [MOB3/OBXKHIX pPoO3MIpiB min, eHeprii ma iMAyabcy pensmuBiCMCbKUX YACMUHOK
eHepremu4yHuUx rnepemaBopeHb 3aBASKU 3MIHAM MACU pPesIiImuUBICMCbKUX YACMUHOK.
3acmocoByBamu piBHSIHHA CMAHY iAeanbHOro ma peasbHOro rasy Ans BU3HAYeHHs Uoro
rnapamempis.
3acmocoByBamu @yHKLii po3noginy Makceenna, Makcsenna-boabumaHa, bosbumaHa Aas
BU3HA4YeHHs UMOBIpHOCMI 3HAXOAXKEHHSI MOJIeKYa 3 BiAnoBigHUMU 3HA4YeHHAMU napamMempis
(LuBUAKICMB, eHepris, iMMy/bC).
O64ucaoBamu 3MiHU BHYmMPpIlLIHBOI eHepril, Kinbkicmb meniomu, pobomy rasy. BusHadamu
KoedilieHm KopucHoi aii menaoBux MalUuH, obyuciaroBamu 3MiHU eHmponii, aHanaizyBamu
obopomHi ma HeobopomHi npoLiecu.
BukopucmoByBamu rnosioxxeHHs meopii sBULL, epeHocy A151 064HUCIeHHS pea/ibHUX MPOLIECiB.
3acmocoByBamu 3aKOHU e/1eKmpocCmamuyHoro ross Ans 064YUC/AeHHS cuau  B3AEMOJT,
Hanpy><eHocmi ma nomeHuiaay efekmpu4yHoro noss, po6omu cun nosas. BukopucmoBysBamu
noHsmMms jauBepreHuii ma rpagieHmy. Po3paxoByBamu eHeprito eseKmpu4yHoro roJs.
AHanizyBamu noeefiHKy NpPoBiAHUKIB i lieleKMPUKIB B e1eKMpPU4YHOMY oJi.
3acmocoByBamu 3aKOHU rnocmitiHoro cmpymy. AHanisyBamu rnosefiHKy eiekKmpuyHoro
CmpyMy B rasax ma eiekmpoaimax.
pocsia:
BUKOPUCMAHHS 3HAHb, YMiHb | HABUYOK Y >Xummi. HaB4aHHs pi3uKu Mae He misibKu aamu cymy
3HAHb, a U copmMyBamu gocmamaiti piBeHb KoMmrnemeHLii, HeobxigHut A/19 OCBOEHHS 3Ara/ibHO-
npodgecitiHux gucyunnid. ToMy cKAaa0BUMU HABYAIbHUX JOCSrHEeHb cmyaeHmIB 3 Kypcy Qi3uKu €
He JluLlie BOJIoAliHHS HaBYA/IbHUM Mamepiaaom ma 3aamHicms toro BiamseoproBamu, a U yMiHHS
ma HABUYKU 3Haxoaumu nompibHy iHpopmadiro, aHanizyBamu ii ma 3acmocoByBamu B
CMAHAApPMHUX i HECMAHAAPMHUX CUMYALiSX Yy MeXxax BUMOI HABYA/IbHOI Mporpamu Ao
pe3ysibmamiB HABYAHHSI.

Jlekmop 3anuLuae 3 coboro NpasBo 3MiHKLBAMU nopAaaoK BUK/1lady HABYAJ/IbHOIO Mamepiany, HacmkoBo

lioro 06’eM i 3Micm 3a1e>KHO Big Ni3HABAILHUX MOXKaUBoOcmeli cmyaeHmIB i 34amHocmi Uoro 3acBOEHHS.

Po6ouy nporpamy HaB4anbHOI AucuunmiIiHy (cunabyc):

CKNageHo CTapLlUMM BUKNAZAYeM Ta AOLEHTOM Kadenpu 3arasbHoi GisnKu Ta MogentoBaHHS QisMYHUX
NpoLeciB:

K.}.-M.H. gou,.. Hoca4yoB HO.D.
K.T.H. LUtodens O.0.

YxBaneHo kadeapoto 3aranbHoi GisvKu Ta MoaentoBaHHA ¢isndHMX npouecie (Mpotokon N2 06-23 Big,
07.06.2023)

MNoroa)xeHo MeToaMYHOK KOMICIEI XiMiKO-TeXHOI0TiYHOro dhakyabTeTy (Mpotokon N210 Big, 20 YepBHS
2023 p.)
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