gu HauioHaNbHWI TEXHIYHUI YHiBepcUTET YKpaiHu
«KUTBCBKUWA NOMTEXHIYHUMW IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadenpa saranbHoi
dizuku

OCHOBM KJIaCU4YHOI (Pi3UKH
Pobo4ya nporpamMma HaB4YaJZibHOI ANCLMUNJIHMU

PiBeHb BULLOI
OCBITH

MNanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
CtaTtyC AMcuMniHMn
dopmMa HaBYaAHHA

Pik niprotoBkm,
ceMecTp

O6car aucumnninm

CemecTpoBuMn
KOHTpPONb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATHL

MoBa BuKJIapaHHA
IncdopmMauia npo
KepiBHUKA Kypcy /
BUKJ1agaviB

Po3mMmileHHs Kypcy

(Cunabyc)

PekBi3uTHM HaB4YaNIbHOI AUCUUNNIHU

Mepwnn (bakanaBpcbKnm)

11 MatemaTtuvka i CTaTUCTUKAE

113 [llpuknagHa MatemMaTnka

Hayka rnipo gaHi Ta MatemMaTtudyHe Mo4es/Il0BaHHS
HopmaTtunsHa

OYHa(aeHHa)

2 KypcC, OCIHHIV

150 roguH (AeHHa: ekyii-36 roguH,npakTuyHi-18
roauvH,n1abopatopHi poboTu-18 rognH,camocTiviHa poboTta-78
roauvH)

3asnik, Mmogy/ibHa KOHTPOJIbHa poboTa

Yac i micuye ripoBegeHHs ayANTOPHUX 3aHATb BUKJIAAEHI Ha CauTi
http://rozklad. kpi.ua/

YKpaiHcbka

JlekTop: @enotoB Bsyecsas BiTasiivioBuy,
fedotov.viacheslav@lll.kpi.ua

mob. +38(093)254-08-81

lMpakTuyHi : @enotos Bsavyecsas BiTtasnivioBuy

JlabopaTopHi: @enotosB Bs4yecnas BiTtaniviosny

https://campus.kpi.ua

MporpamMma HaB4aJIbHOI AUCLUNJIIHMN

1. Onuc HaB4YaNnbHOI AMcuUNAiHKM, Ti MeTa, npeaMeT BUBYAHHA Ta
pe3ysibTaTu HaBYaHHA

Kypc “OcHoBu KnacudHoi @isnkn” € yHAaMEHTa/lbHOK OCHOBOK 415
BUBYEHHSA Ui/loro psaay AUCUUIIIIH  TTPOGeCiMHOI Ta [pakKTUYHOI igroToBKu
IHXEHePIB PI3HUX HarnpsaMIB rigroToBKku. B ripoueci BUBYEHHS ANCUNIIIHKM «Mogesi
KJ1aCUYHOI QOi3NKu» CTYAEHTU HabyayTb rPyHTOBHE PO3YMIHHSA 3aKOHIB rpupoau,
rOKJ1a4E€HNX B OCHOBY [HXEHEPHUX PILLIEHL P BUPILLEHHI BUPOOHNYNX 3aBAAHb.

Mema HaeuabHOI ducyunaiHu

di3uka € OOHi€ 3 OCHOBHUX NPUPOOHUYO-HAYKOBUX OUCYUNIIH, 8 SIKUX 8UBUAOMbCS 3AKOHU
Hedxcueoi npupoou. I1i0 npupoOHUUUMU HAYKAMU CbO20OHI MOJCHA po3ymimu mi 2asny3i 3HAHb, 8 SIKUX
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Modice bymu npoeedeHuli ekcnepumeHm 07151 niomeepoXiceHHs: npunyweHb i Modesell, BUCYHEHUX Meopiero
i nposedeHux Oocnidis. Egonoyisi po3gumky npupOOHUUYUX HAYK 00380AW1d iCMOMHO po3wupumu yum
HAayKam Memo0o002ilo 00cAidHceHb NOPIBHSIHO 3 (hinocogiero, uacmuHoro Kol 8oHU Oyau, i nepemgopumu
ix i3 cno2ns0anbHUX 8 eKchepuMeHMAsbHi.

B knacuunux Kypcax (pi3UKU cmyaeHmu suesydwmb 3dKOHU npupoau, SIKi € OCHOB010 nepeeawCHo'l’
Oibwocmi iH}#ceHepHUX ma mexHiuHux OUCYunAiH, sIKi HUHI € 8 camocmiliHumu obaacmsamu 00CAiONHCeHb
ma npakmuxu.

Memoio eugueHHst oucyunaiHu € ¢opmyeamHs y matibymHix ¢paxigyie cmilikux 3HaHb 3 3AKOHI8
npupoou, YMIHHSI BUKOpUCMOBY8AMU OMPUMAHHI 3HAHHSA NpuU NOOAAbWOMY BUBUYEHHI cneyiaabHUX
ducyuniid, a makoxc y matibymHili npogpecitinili disibHoCM.

ITpedomem HasuabHOI ducyunaiHU — OCHOBHI TIOHSTTS Ta 3aKOHU HEXKHUBOI TIPUPOJHU.

[lic/1 3aCBOEHHSA HaBYaJ/IbHOI ANCUNIJIIHN CTYAEHT NOBUHEH 3HATHU Ta BMITH
BUKOPUCTOBYBATU 3HAHHS 3aKOHIB HEXUBOI rpupoan Ha piBHI, HEOOXIAHOMY /15
LAOCArHEHHS IHLUUX pe3yJIbTaTiB OCBITHbOI rporpamuv, 30KpemMa, TUX, LLO J1eXaTb B
OCHOBI ANCUUNITJIIH ¢haxoBOro CripsiMyBaHHS: €J/1IeKTPOTEXHIKE, aTOMHa Ta S4epHa
Qi3nKa, KBAHTOBa MeXaHika Ta IH.

CTy4eHT rnoBuHEH YMITHU: MNOELHYBATUN TEOPIIO | MPAKTUKY AJ15 PO3B'A3yBaHHS
MPakTUYHUX 3aBAaHb, 3aCTOCOBYBaTU MPUHUNIMN CUCTEMHOIoO aHasizy, rnpuYnHHO-
HacJ/liJKoBUX 3aB’SA3KIB MIX 3HaYyLnMu hakTopamMu T1a HAYKOBUMU | TEXHIYHUMU
PILLIEHHSAMMY, LLO MPUUMArOTLCA Mg 4ac pO3B’s3aHHS CKIaAHUX MPogeCinHUX 3a4a4,;
3HaxoauTu  oTpPIbHYy  iHopmMmayito y  JiTepatypi,  KOHCYJ/IbTyBaTucs i
BUKOPUCTOBYBATU HayKoBIi 6a3u faHux Ta IHLUI BigrioBigHI gxepesa iHgopmadii 3
METOK AETASIbHOr0 BUBYEHHS | AOC/IAXEHHSA [HXEHEPHUX MUTaHb BigrnoBigHO 0
crieyianizayii.

s ycrilwHoro 3aCBOEHHS ANCUMNIIIIHW, CTYAEHT rNoBUHEH BOJ1I04ITHU Habopom
KOMMNEeTEeHTHOCTeN 0aKasiaBpCbKOro pPIiBHSA, 30KpeMa: 34aTHICTb 3acTOCOBYBaTu
3HaHHSA | PO3YMIHHS HayKOBUX (DaKTIB, KOHUENLUIV, TEOPIv, NMPUHUUIIB | METOAIB,
HeobXigHuXx A8 MNIATPUMKN [HXEHEPHOI; 34aTHICTb A0 abCTPaKTHOro MUC/IEHHS,
aHasnizy Ta CUHTEe3y;, 34aTHICTb npuiMatn OOrpyHTOBaHI pPILLEHHS, 34aTHICTb
rnpauoBaTn aBTOHOMHO, 34aTHICTb IpaLBaTu B KOMaHAi, 34aTHICTb €@hEeKTUBHO
BUKOPUCTOBYBATU TEXHIYHY NITEpaTypy Ta IHLWI Axepesa iHopmalii, 34aTHICTb
3acTocoByBaTuh 3HaHHSA | PO3YMIHHA HaykoBuX (DaKTIiB, KOHLENUivi, Teopiu,
npuHUMniB i metodiB, HEobXigHWX A/ MiATPUMKA [iSiJIbHOCTI B cgepi CBOEI
rpogeciviHoi 4isi/IbHOCTI.

2. NMpepeKBi3UTU Ta NOCTPEKBI3UTU aucuMnaiim (Micue B CTPYKTYPHO-

NOrivyHin cxeMi HaB4YaHHSA 3a BiANOBIAHOI OCBITHLOIO NPOrpaMolo)

Iucrumniaigna 6a3yeTbCa Ha 3HAHHSIX 3 (QI3HKH Ta MaTeMaTHKH, 3aCBOCHHX B
paMKax 3arajbHOI CepenHbBOI OCBITH Ta MPOTATOM MHEPIIOr0 CEMeCTPYy HaBYaHHSA B
VHIBepcuTeTi. BHBYEHHS Kypcy mnepenbadae BHKODPHCTAHHS HABHYOK 3 Teopii 1
TeXHIKH eKCIEepPHMEHTYy Ta MaTeMaTHYHHX HaBHYOK, IO HaOyBarmTbHCA 3a
rnapajieJIbHOro BUBYEHHS MaTeMaTHYHHUX JHCIHIIIIH. HeobOXigHUM e/IeMeHTOM IIPH
BHUBYEHHI QHCLHUIIIIHA € OBOJIOAIHHS IOHATIHMHUM Ta MAaTe€MaTHYHHM alaparoM
MaTeMaTHYHOr 0 aHaji3y, aHaJITHYHOI reoMeTpii, JIHIHHOI airebpu Ta BEKTOPHOTO
aHamizy. OKpeMmI INHTaHHS BHMAararTh BMIHHS DPO3B’S3aHHA HAHIIPOCTIIIHX
ougepeHIjia/IbHUuX PIBHAHB, II[JO BHBYAIOTh Y paMKax JHCLHIUIIHH <«[[ugepeHIia/lbHI
PIBHSIHHA».



Habyri 3HaHHA Ta yMIHHS [OpPH [OOJaAbIIOMYy HaBYaHHI OyAyTh
34CTOCOBYBaTHCA opu BHUBYEHHI AK 3arajibHO-TeXHIYHHX OUCLHUIIIIH
(e/IeKTpoTexHIKa, TeopeTHYHa MexaHIKa, OIIp MaTepiajiB TOIJ0) Tak I craeriaabHHuX
(Temio- MacoobMiH, KBAHTOBa (Qi3HKa, aTOMHa 1 sgepHa (i3uka, (pi3ukKa sgepHHX
peakTopiB, pagialirHa 6e31meKa TOIIO).

3. 3MicT HaBYa/JILHOI TUCHHUILTIHA

Kypc ¢i3uku CKmaga€eThCsa 3 TPOX 3MICTOBUX MOAYIIIB. Y CeEMeCTPi BUBYAETHCA
Monynb “ ®izuuHi OCHOBH MexaHiku ”, "MonekynsapHa ¢isuka i
TepMoaguHaMmika” ,”EnekTpuka”

Pospinu i Temu Kypcy i3ukn:

Po3pgin 1. ®i3nyHi OCHOBU MeXaHIKU
Tema 1.1. KiHemaTuka MaTepiasibHOI TOYKU Ta TBEPAOTO Tinla

TeMma 1.2. [ImHaMiKa cucteM (OMHaMiKa MaTepialbHOl TOYKM Ta CUCTEMHU
TO4YOK. [IMHaMiKa TBEPOOro Tijna)

TeMma 1.3. PobGoTa Ta eHeprisa
TeMma 1.4. EnemMeHTH cIielliaJIbHOI Teopil BiMTHOCHOCTI
Po3gin 2. MonekynsapHa ¢i3uKa i TepMOguHaMiKa
TeMma 2.1. OCHOBU MONIEKYJIIPHO-KIHETUYHOI TeOopil
Tema 2.2. EneMeHTH TepMOOUHAMIKU
Tema 2.3. dBuiila nepeHocy
Po3gin 3. EnekTpuka i MarHeTuam

Tema 3.1. EnekTpocTaTuka

4. HaBua/iibHi MaTepiaiu Ta pecypcHu
BasoBa siTepaTypa

1. Kyuepyk I.M., T'opb6auyk I.T., JIymuk I1.Il. 3aranpHuii Kypc ¢izuku. T.2.- K.;
Texuika, 2001p. (HTH) BuB4YaTH peKOMeHOOBaHi PO3Oiu

2. Kyuepyk I.M., T'opbGauyk I.T., JIyuuk IL.Il. 3arampuuii kypc ¢isuku. T.3.- K.;
Texuika, 1999 p. (HTB) BuB4YaTH peKOMEHOOBaHI po3Oinu

3. Bbpurineus B.I1., ITogmacos C.O. 3aranbHa ¢i3ukKa. IHTepHET-pecypc 3a agpecoio
http://physics.zfftt.kpi.ua BuB4aTV MOBHICTIO

4. JlabopaTtopHi poGotu 3 Kypcy 3ATAJIBHOI ®I3UMKH. InTepHeT-pecypc 3a
aJIpecolo http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BUBYATHU
BimmoBimHO mo rpadika BUKOHAHHS jTabopaTOPHUX PooOiT

5. MeTopuyeckue yKasaHus 10 00pab0TKe pe3ynbTaTOB U3MEPEHUN B PU3NUECKOU
nabopaTtopuun. - Kues, KI1H, 1984 (HTE, kadenpa) BuBYaTU NOBHICTIO
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6. 3BIPHUK 3AI0AY 3 ®I3UKU OJId AYOIUTOPHOI TA CAMOCTINHOI POBOTH.
YacTtuHa 1. Yknagaug C.O. ITogmacos.
http://physics.zfftt.kpi.ua/mod/resource/view.php?id=396

7. Yeptos JI.T'., Bopo6reB A. A., 3amauHuk 1o ¢usuke. - M., Briciras mkosa 2007.

(HTB)

8. O.B [limapoBa, B.M. Kanuta, B.M. JlokTeB 3arampHa ®i3mka. MexaHika.

MopynbHe HaBYaHHA. - K.:HTYY «KIII», 2007.

9. B.M. Kamutra, O.B. [imapoBa, C.O. PemeTHak 3aranbHa ¢i3uKa.

EnektpoguraMika. MogynbHe HaBdYaHHSI HTYY «KIII», 2021.

10. 3apmaui i3 3aranpHOol ¢Qisuku. Po3min «MexaHika». Ykinan.: B. I1. bBpurinemns, O.

O. I'ycera, O. B.[limaposa Ta iH. - K.: HTYY «KIII», 2020. http://zitf.kpi.ua/

11. 3apaui i3 3aranpHOl Qiduku. Po3min «EnekTpuka i marHetusm». Ykiapg.: B. I1.

bpurinens, O. O.'ycea, O. B. [imapoBa Ta iH. - K.. HTVYY «KIII», 2021.

http://zitf.kpi.ua/

IToromixHa JiTepaTypa

12. UpopoB U. E. 3apgauu no ¢pusuke. - M.: Hayka 1988 ((HTB) BukopucTtoByBaT
BiIIIOBIAHO MO HaBYaJIbHOI MPOTrpaMu

HaB4YasibHUW KOHTEHT

5. MeToauMka onaHyBaHHA HaB4YaJibHOI aucuuniiHm (oCBiTHLOro
KOMMNOHEHTA)

JIeK1ivHi 3aHATTS

Temu jIeKIiH, HepejliKk OCHOBHHUX ITUTaHb PexomeHdayii ujodo
Ne 3ACBOEHHA

1/

1 | Bcryn. KiHemaTuka MarepianbHOi TOUKH. | OrpaijfoBaHHs
o _ JIEKLIMHOTO MaTepiasny 3a
[TpeameT i 3MiCT AUCLUTITIHU.
_ . | mxepenamu
@yHIaMeHTa/IbHI TUTK B3a€EMO/iM B TIPUPOJ|.
dyH1aMeHTa/IbHi 3aKOHU 30epe’KeHHs. [1], [8] KinemaTuKa
OcHoBHi po3ainu (isuku. Kinemarrka MarepiasbHOI TOUKHU
TMPSIMOJTIHIMHOTO Ta KPUBOJIIHIMHOTO PYXY
MarepianbHOI TOUKH. Pyx Ta Woro
XapaKTepUCTUKW. MaTeMaTUUHUM ariapat
KiHematuku. CriocoOu orvcaHHs pyxy. Pyxu

TBepAUX TiJl.

JIuHaMmiKa nmoCcTynajibHOro pyxy.
2 OnpatroBaHHs




3akoHu HeroToHa. IMitysibC Tina. 3aKoHU
Herotona. Cunu B ripupogi. HeinepuianbHi
CUCTEeMHU BIJIIKY.

JIEKLIMHOT O MaTepiasny 3a
JpKepesiaMu:

[1], [8] 3akonu HrloToHA

IMnyJibC i 3aKOH HOro 30epe)xeHHsl.

Cucrema Tizn. IMIysibC CUCTEMU Ti/I. YMOBU
30epe>xeHHsI Ta 3MiHU iMITY/IbCY CUCTEMH.
3akoH 30epekeHHs1 iMmysbcy. LleHTp Mac.

OrparroBaHHs
JIEKLIIMHOT O MaTtepiasny 3a
JKepeamu:

[1], [8] IMmiy/bC, 3aKOH
30epe>KeHHs1 iMIy/bCy

Po0oTa, moTY)XHICTb, €Hepris.

OsHaueHHst poboTu. Teopema Mpo KiHETUUHY
eHeprito. [ToreHwianbHa eHeprisi. O3Haka
MOTeHLia/IbHOCTI I10J1sl, KOHCepBaTUBHI CUJIU.

OnpariitoBaHHs
JIEKLIMHOTO MaTepiasny 3a
JKepeamu:

[1], [8] PoboTa Ta eHepris

3akoH 30epexeHHsI eHeprii. [IpyxHi Ta
HEIIPY’KHI 31TKHeHHs.

OnpatiroBaHHsA
JIEKLIMHOT O MaTepiasny 3a
JKepesiaMu:

[1], [8] PoboTa Ta eHepris.

JluHamika TBep/Joro Tiia.

Horo
Tisa

MomeHT  iMImy/sbCy Ta  3aKOH
30epexkeHHsi. OO6epTaHHSI TBepAOro
oci. MomeHT cuy,

OcHOBHe

HaBKOJIO HEepyXOMOl
MOMEHT  iHepLjii.
OUHaMiku 00epTasbHOTO pyXy. KiHeTnuHa
eHepris i poboTa rpu obepTarbHOMY pYCi.

PIBHAHHS

OrnparroBaHHs
JIeKLINHOTO MaTepiasny 3a
JKepesiaMu:

[1], [8] EIEMEHTU
MEXAHIKHI TBEPZIOI'O
TIJTIA




EnleMeHTH crierjia/IbHOI Teopii Bi/fHOCHOCTI.

7 . . OrparjtoBaHHs
PenaTHBICTCbKA KiHeMaTHKa. n .
JIeKLIINHOr 0 Martepiasy 3a
IToctynatu Teopil BiJHOCHOCTI. JyKepesiaMHu:
[TepeTBOpEeHHS TIPOMIXKKIB Yacy i JOBXWH
BizpisKiB. ITOHATTA OHOUACHOCTI MOZMA. [1], [8] PenaruBicTcpka
I[TepeTBopenns Jlopenria. [HTepBa. KIHEMaTHKa
EneMeHTH crienjia/ibHOI Teopii BifHOCHOCTI.
8 PensaTuBICTCbKA AUHAMIKA. OnpaiyoBaHHs
JIeKLIIMHOT O MaTepiany 3a
PenaTuBicTcbKui IMITyJIBC. OcHoBHe IPKepeiaMu:
PIBHSIHHA PenATUBICTCHKOL JVHAMIKU.
PensituBicTebka Maca. KiHernuna ta nopua | 1], [8] PenstusicTchka
eHepris. 3B'130K eHeprii Ta immyJsibcy B CTB. | AMHaMIKa
Po3gin 2 MOJIEKYJISIPHA ®I3UKUA 1
TEPMOJINHAMIKA.
9 |IpeanbHui Ta peajlbHUHU ras. OrnpaitoBaHHsI
. _ _ | nmexuiiiHoro marepiasy 3a
OCHOBHI ySIBJIEHHSI MOJIEKY/ISPHO-KiHETUYHOT
. _ JyKepeamu:
Teopii. Temmneparypa i Tuck ra3dy. PiBHSHHS
cTaHy ifeampHoro rasy. PeanpHui ras. |:[1]7.1- 7.4. [4] OcHoBHi
PiBHSIHHSA CTaHy peasibHOIO rasy. nosioskenust MKT
10 | Po3nozis MosieKyJ1 1o IBUAKOCTIX Ta OnpariroBaHHA

eHeprisax. Posnogin Makcsesnna-bosbimaHa.
Bu3sHaueHHs1 XapaKTepHHUX LIBUAKOCTEM.
bapomeTtpuuHa popmyna.

JIeKL[IHHOTO MaTepiany 3a
JKepesiaMu:

[1] 8.1-8.3. [4] Po3noain
Makcsesia-bosbliMaHa




EnemeHTH TepMOJ];I/IHaMiKI/l.

11 T . . OrparroBaHHs
epMO/MHaMIUHUN MeTOJ, n .
JIeKL[IKHOT O MaTepiasny 3a

Ilepire Hauasno TepMOAMHAMIKK. BHYTpilIHA | mkepenmamu:
eHepris i/leaTbHOro ra3y Ta Criocobu ii 3MiHu.
Tlepiue Hayano TepMoHaMiku. Po6ora rasy | [11; [4] 3akonn
B i3omporjecax. TenmoeMHiCTh ifleasLHOro TepMojuHamiky. Tlepuie
rasy. AziiabaTHUIA IPOLIEC, PiBHAHHS Hauaso TepMO/MHAMIKH
azmiabatu. Edekr [Ixoynsa-TomMcoHa.
JIpyre Hauasi0 TepMOANHAMIKH.

12 OnpatroBaHHs
O6opoTHi Ta HeobopoTHi TUKMN. [TpUHLUTT NIeKLIHHOTO MaTepiany 3a
Aii TerioBoro AsuryHa. Luki KapHo. IpKepeiaMu:

HepiBnicts Knaysiyca. IToHATTS eHTpOIIii.

CTaTUCTUYHUI 3MiCT eHTPOrii. [1], [4] 3akonu
TepMOJAWHaMIKU. [Ipyre
Hayajio TepMOAVHAMIKU

SIBuina nepeHocy.

13 OnpatroBaHHs
®eHOMEeHOJIOTiYHa Teopisl SBULL] TTIepeHOCYy, JIEKLIIMHOT O MaTepiasny 3a
JIOB>KHHA BiJTbHOTO TIPOOITy Ta cepe/iHii IPKepeiaMu:
riepepi3 MOJIeKYJ1, MOJIEKY/ISIPHO-KiHeTUUHa
TeOopis SBULL| [IepeHoCy. [1], [4] SBuima nepeHocy

Pozgin 3 EJIEKTPOCTATHUKA
14 | EnekTpuuHe nosie. XapakTepUCTUKHU OrnparroBaHHs

€JIEKTPUYIHOI'O I10JI4.

EnekTpuuHuii 3apsz Ta MOro BAaCTUBOCTI.
Haripy>KeHiCTb 110J11 TOUKOBUX Ta
pos3noziieHux 3apsagiB. Teopema I'aycca.

JIeKL[IIHOTO MaTepiany 3a
JKepesiaMu:

[1], [9]




IToTeHwjian eleKTpruuHOro noJis. Enepris

15 B3a€MOJii eJIEKTPUUHUX TOYKOBHX 3apsA/iB. Onpé]f}oBaHHH .
JIeKL[IKHOT O MaTepiasny 3a
Po6oTa o IepeHeCeHHIo 3apsigy B JoKepeJiaMu: [1], [9]
e/leKTpUUHOMY T10J1i. [ToTeHLjian moss.
3B'130K HAIPYy>KeHOCTI Ta MOTeHLiany
e/IeKTPOCTaTUUHOro noJist. EHepris
e/IeKTPOCTaTUYHOT O TIOJISI.

16 | EnexTpuuHe moJie B JjieileKTpUKax. Tumnu OnpatroBaHHsA
JliesIeKTpPUKIB. fBulLe Tio/1gpU3ariii, JIEKLIMHOTO MaTepiasny 3a
TI0JIAPU30BaHICTh Jie/ieKTpUKa. Teopema IpKepeiaMu:

I"aycca g Bektopa P. Bektop D .
[ieneKkTpruHa IPOHUKHICTb. [1], [9]

17 EfleKTpU4yHe moJie B NPOBiJHMUKAX. OnpatoBasHs
PiHsiHHs Jlannaca Ta ITyaccoHa. Enektpuune | I€KLIHHOr0 Marepiany 3a
T10J1e Ha MeXi IBOX [lieJIeKTPHKIB Ta MeTasl- APKepeIaMu.
[lie/IeKTpUK. EMHICTb, KOH/IeHCaTOPHU.
Po3paxyHOK €eMHOCTI KOHZieHCaTopa. [1], 9]
EHepris eJ1IeKTPUYHOTO MOJISL.

18 OnpatroBaHHsA

EHeprist B3aeMo/iil CUCTeMU 3apsiiKeHUX TiJl,
eHepris B3aeMO/|ii, eHepris 3apsiKeHoro
KOH/IEHCATOpa; eHeprisl eJIeKTPUYHOIO M0JIs,
00'eMHa TyCTUHA eHeprii.

JIeKL[IHHOTO MaTepiany 3a
JoKepenamu:

[1], [9]

IIpakTHU4YHi 3aHATTA

OCHOBHUM 3aBOaHHAM OUKITY IIPDAKTUYHUX 3daHATH € OBOJIOOIHHSA CTyoeHTaMu

IIpUuroMaMu i MeTomaMu IIPaKTUYHOI'O 3aCTOCYBaHHs 3HaHb.

8

[I1s MiATOTOBKY OO MPAKTUYHOTO 3aHATTS CTYOEHT MOBHHEH 1) ompalioBaTH
TEOPETUYHHUMN MaTepiaa 3a TEMOIO 3aHATTS; 2) BUBYUTHU NPUKIIAOU PO3B’'sI3yBaHHA
3afay4; 3) OPOUTU TeCT MEPEBipKM TOTOBHOCTI OO MNPaAKTUYHOrO 3aHATTA. I[licisa
IIPOBEEHHS 3aHATTSA BUKOHATH JOMAIIIHE 3aBOaHHS 10 PO3B’sI3yBaHHIO 3a7ady.




Ne /11

Ha3Ba Temu 3aHATTS Ta Mepesiik OCHOBHUX MUTaHb (Tiepestik
MUIAaKTUYHKX 3ac00iB, TIOCK/IAHHS Ha JiTepaTypy)

Po3pin 1 ®I3NYHI OCHOBU MEXAHIKU

Kinematvka moctynassHOro i obGepTasbHOro pyxy. OCHOBHI
KiHeMaTHU4Hi BeJIMYMHU. BigHOCHICTE pyxy. PyX 1o KpMBOJIiHIVHIM
TpaekTopil. HopmasibHe, TaHreHLia/ibHe i TIOBHE TIPHUCKOPEHHS.
HepiBHOMipHMIA pyX IO KOY.

[8] C. 7-16.

[7] KinemaTuka

[1] KTACUYHA MEXAHIKA. KIHEMATUKA. Po3B'si3yBaHHs

3agau. [Tpukiagu po3B's3yBaHHs. 3a/ayi /11 caMOCTiiHOT poboTH.

[NuHaMika ToCTyTaabHOro pyxy. IMiysibc. 3akoH 30epekeHHs
IMITy/1bCY.

OCHOBHe piBHSIHHSI MeXaHiKH MOCTynanbHOro pyxy (II 3akon
Hbr0TOHA Ta M0ro 3acToCyBaHHS). IMITyIbC Tisla MOro 3MiHa i
Jii€to cus1. IMImyibC CMCTeMHU Tisl, yMOBH 30epe>KeHHsI iMITyJIbCy,
3aCTOCYBaHHS 3aKOHY 30epe)KeHHSsI iMITybCy.

[8]C. 16-25.

[1] KTACUYHA MEXAHIKA. INHAMIKA.

Po3B'a3yBanHs 3agau. [Ipuksagu po3s'sa3yBaHHs. 3ajaui AJis
camoCTiliHOT poboTH.

EHepris, poboTa, TIOTY>XHiCTb. 3aKOH 30epe’kKeHHsT eHepril.
CywmicHe 3acTocyBaHHS 3aKOHiB 30epekeHHs. PoboTa mocTitiHoi Ta
3MIHHOI UM, [1OTY>KHICTh MalllMH 1 MeXaHi3MiB, MOTYKHICThb

ciid. KiHeTryHa Ta ToTeHLia/ibHa eHepris.
[8] C. 44-45; 47-52.

[1] KTACNYHA MEXAHIKA. POBOTA TA EHEPI'TA.
Po3B'sisyBaHHs 3a7au. [Ipuknaay po3s's3yBaHHs. 3azaul 4/
caMoCTiiHOT po60TH.




NyuHamika TBep/Ioro Tina. 3aKoH 30epeXxeHHs MOMEHTY iMITy/TbCy.

OcHoOBHe piBHSIHHS AMHAMiKKM TBEpPZOro Tisia. 3aKOH 30epe)xeHHs
MOMEHTY iMITYyJIbCY.

[8] C. 45-47, 66-77.

[1] KTACUYHA MEXAHIKA. EJIEMEHTU MEXAHIKUA
TBEPZIOI'O TIJIA. Po3B'a3yBaHHs 3ajau.

3akoH 36epesxkeHHs eHeprii. CyMicHe 3aCTOCYBaHHS 3aKOHIB
30epe’KeHHs.

B3aemHi nepetBopeHHs eHeprii. [Ipy>kHi Ta HeNpy>KHi 3iTKHEHHS.

[8] C. 44-45

[Npukaay po3B's3yBaHHs. 3a/jadi [ CaMOCTiHHOI pobOTH.

Po3pain 2 MOJIEKYJIAPHA ®I13UKU I TEPMOJNHAMIKA

Moneky/isspHO-KiHeTHYHa Teopid rasis. PiBHaHHA BaH-zep-
Baasnsbca.

3aKOHM ifjeambHOro rasy. 3aCToCyBaHHs piBHSIHHA KnarnenpoHa.
3aKOHU 13011polLieciB. 3B'130K KPUTUYHKX 1apamMeTpiB Ta IIOIIpaBOK
Bau-zep-Baanbca.

[8]C. 77-80

[1] MonekynsipHa ¢izuka. OCHOBHI ITOJIOKEHHS MKT.
BJIACTUBOCTI I'A3IB; [Ipuknaau po3B'si3yBaHHs. 3ajaui Aj1s
CaMoCTiiHOT poboTH.

EnemenTn craticTUYHOL i3vKu. CTaTUCTUYHI PO3IMOZIIH.
bapomeTpuuHa dopmy.ia.
[8] C. 85-91

[1] MonekynsipHa ¢izuka. OCHOBHI ITOJIOKEHH{A MKT.
BJIACTUBOCTI I'A3IB. IIpuknazu po3s'a3yBaHHs. 3ajaul A/
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camocTiltHOI po6oTH.

7 [Tepitie Haua0 TepMOAVHaMiIKH. BHyTpilliHS eHeprisi Ta poboTa
rasy. TernnoemHicts rasis.LJukiu. [Ipyre Hayasio TepMOAUHAMIKU.

Po6ora ra3y B konoBux rnporjecax. KK/ uukny. Hukn KapHo.
3MiHa eHTporIii.

[8] C. 80-85, 92-97

[1] 3BAKOHU TEPMOVHAMIKMW. Tlpuknany po3B's3yBaHHS.
3ajaui 11 caMOCTiHiHOT poOOTH.

Po3pin 3. EJIEKTPOCTATHUKA

EnextpuyHe 1ojie y BakyyMi: Haripy>kKeHiCTb I10/11 TOYKOBUX 1

8 po3noAiieHux 3apsziB; TeopeMa ['aycca.
[8] C. 112-119
9 [MoTeHIIian eJIeKTPUYHOTO TOJIsI, POOOTA CHUJT TTOJIsI, eHeprist

B3a€EMO/II 3apsi/iB
[8] C. 112-119

JIaOopaTopHi 3aHATTS

Y mnepiioMy ceMecCcTpi CTYIeHTHM BUKOHYIOTH JiabopaTopHi poboTH 3 ITUKITY
«MexaHika» Ta «MonekynsapHa ¢isuka 1 TepMoguHamika»,”EnekTpuka Ta
MarHeTu3M” BIiAIIOBIZHO OO0 BCTaHOBJIEHOTO rpadika Ta po3KJamy 3aHATh.

OCHOBHUM 3aBHAaHHSIM ITUKIy nabopaToOpHUX POOIT € HaOyTTsS CTymeHTaMu
OOCBiNy IIPOBEOEHHSI €KCIIepMMEHTalIbHUX NOOCIIAXKEeHb IIPU IIepeBipIli II0/I0XKEHb
Teopil Ta 3aCBOEHHS ITPABUJI 0OPOOKM €KCIIEPUMEHTAJIbHUX MaHUX Ta O(pOpMIIEHHS
oIepzXKaHUX pe3yJIbTaTiB.

I migroToBKu mo podoTH B nabopaTopii Tpeba: 1) BUBYUTH IOJIOKEHHS Teopii;
2) migroryBaTH TPOTOKOJI [OCHIIXKEeHHS; 3) BUKOHATU BipTyaslbHY 1abopaTOpHY
poboTy; 4) MPOUTU IOINEepPenHilt TecT MOJjis IepeBipKM T'OTOBHOCTI OO0 BUKOHAHHS
1abopaTopHOl PoOOTH.

[Ticns BuUKOHaHHSA mabopaTopHOl poboTH OMQOPMUTH OfepzKaHi pe3ynbTaTu
BiAMOBIMHO [0 MOCTaBIE€HUX 3aBOaHb i OyTM TOTOBUM OO 3aXUCTy OOepKaHUX
pe3ynbTarTiB.

No
n/n
1 | BuB4yeHHs Teopii 06pobku pesynbTaTiB BUMipOBaHb y (i3n4HiIn nabopaTopii Ha

Ha3ea nabopaTopHOi poboTn (KOMN'tOTEPHOr0 NPAKTUKYMY)
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npuknagi MaTeMaTU4YHOro MasiTHUKa

BuBYeHHA AMHaMIKK TBEPAOro Tisla Ha Npukiaai Qisn4HOro MasiTHMKa
BrnyeHHS OCHOBHOI0 3aKOHY 06epTasiIbHOro pyxy 3a AOMOMOIrol0 MasTHUKA
Obepbeka

Bu3HavyeHHs KoediuieHTa B A3KOCTI pignHn meTogom CToKCa

Bu3Ha4yeHHA onopy NpoBiAHWKA 3a AOMNOMOroK MOCTa CTasioro CTpyMmy
BnBYEHHS eNneKTpOoCTaTUYHOr o Noss

BuMiptoBaHHSA eNneKTPopPYyLUINHOT CUIN MeTOL0M KOMMNeHcauil

Bu3Ha4YyeHHA NNTOMOro 3apsny e1eKTpoHa MeTo40M MarHeTpoHa

N U~ W N

6. CamocTiHa poboTa cTygeHTa

CaMocCTiviHa poboTa CTy[eHTa BKJ/IHOYAE: OrpaLtoBaHHs J1EKLUIVIHOro mMaTtepiasty
Ta OKPEMUX [UTaHb TeEOopii, SAKI BUHOCATbCA Ha CaMOCTIVIHE OrnpaLtoBaHHS,
rigroToBka A0 NpakTUYHUX 3aHATb, PO3B’A3yBaHHS 3a4a4 AOMALLUHbOIro0 3aBAaHHA,
nigrotoBky A0 JsabopatopHux pobiT, nigrotoBKy A0 MOAYJ/IbHOI KOHTPOJIbHOI
poboTu.

OnpautoBaHHA NeKUinHOro MaTepiajly NpoOBOAUTLCA PEeryasipHo MnpoTArom
ceMecTpy HanepenonHi HaCTYyMNHOI NeKUuil i nonsra€e B NMOBTOPEHHI HaB4YaJlbHOrro
MaTepiasny 3a KOHCNEeKTOM Ta 3a PeKOMeHAOBaHOW NiTepaTypor. BUKOHaHHA L€l
poboTun notpebye Big 30 Ao 60 XBUANH.

MigrotoBka [0 MNPaKTU4YHUX 3aHATb MONAra€ 'y rMOBTOPEHHI/BUBYEHHI
BiAMNOBIAHOrO TEOpPeTUYHOro MaTepiany Ta po3bopi Npuknagis po3B’'A3yBaHHA
3aja4 3 gaHol TeMu. BMKoHaHHS ui€l poboTn BuMarae Big 1 Ao 2 roguH.

Po3B’A3yBaHHA 3ajay [AOMAalIHbOro 3aBAaHHA MNPOBOAUTBLCA 3  METOH
3aKpinJieHHA 3HaHb Ta YMiHb MPAKTMYHOrO 3aCTOCYyBaHHSA MOJZIOXKEHbL Teopil,
HabyTnx Ha ayaAuUTOPHUX 3aHATTAX. BUKOHaHHSA uiei poboTn noTpebye Bia 1 no 3
roAviH.

Nnigrotoeka pno nabopatopHux pobiT nepenbadyae BUBYEHHSA CTYLEHTOM
3aKOHIB (Pi3NKN, SAKi NepeBipAlTbCA NMPU BUKOHAHHI NabopaTopHUX LOCAIOXEHb,
MeTOOUKN TMpOBefeHHA OOChif)XeHb, npuiagis, WO 3aCTOCOBYTbCA AN
BUMIpIOBaHb, Mopsaaky o0pobku pesynbTaTiB eKkcnepumeHTy. BWKOHaHHA Ui€l
poboTn notpebye Big 1 mo 3 roawH. licna nposedneHHs nabopaTopHol poboTwu
CTYOEHTM MOBMHHI O0MOPMUTK pe3yfbTaTu [AOCAIOXKEHb: BUKOHATU HeoOXigHi
ob4ncneHHsa, nobyanysaTu rpadiku, pospaxyBaTuy Noxmbku. PesynbTaTm 06pobkun
eKCrnepuMeHTalbHUX AaHUX MOBUHHI ByTu npencTasBsieHi He Mi3Hiwe HacTynHoro
nabopaToOpHOro 3aHATTA.

MigroToBka A0 MOAYJIbBHUX KOHTPOJIbHUX pobiT nepenbavyae NOBTOPEHHSA
CTYLEHTOM MOJIOXKeHb Teopil Ta IX NPakTUYHOro 3acTocyBaHHA. BMKOHaHHA Ui€el
poboTn BMMarae Big 1 0o 6 roguH.

MoniTuka Ta KOHTPOJb
7. MoniTuka HaBYanbHOI aucuunniHm (OCBiTHLOro KOMNOHEeHTa)

BigBinyBaHHS /I€KIjil, IPAKTHYHHUX 3aHATH Ta 1ab0paTOpPHUX POOIT €
000B’13KOBHM. Y pa3i XBOpOOH CTyAE€HT 3000B ’sI3aHHH IIPEACTaB/IATH JOBIOKY PO
TepPMIH IIPOXOAXKEHHSA JIIKyBaHHS, OQPOPMJ/IEHY Ha/IeXKHHM YHHOM B YCTaHOBI, e
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IIPOXOOHJIO JIIKyBaHHA. HadgBHICTE TAKOro JOKYMEHTY € rapaHTIEr0 He HapaxyBaHHS
mrTpagHux 6asiiB. B IHIIHX BHIIagKax (HalIpHK/Ian, CIMEHHI 0OCTaBHHH) MHTAHHS
BHPIIIIYETHCSA B IHOUBITya/IbHOMY MOPSAOKY Pa30M 3 BUK/IagadeM. Y OyIab-IKOMY
BHIIAOKY CTYOEeHTaM PEKOMEHIYEThCA BIABIOYBATH yCi BUOH 3aHATH, OCKLIBKH Ha
HHX BHKJ/IAJJa€ThCSI TEOPETHYHHH MaTepia/l Ta pO3BHBAIOTHCS HABHYKH, HEOOXITHI
/IS BHKOHAHHS CeMeCTPOBOIo IHAUBIAYaIbHOIO 3aBAaHHA, 1abopaToOpHUX pPOOIT Ta
JOMAIIIHIX 3aBIaHb.

Pe3ynbTaTé BHKOHAHUX IIPAKTHYHHUX POOIT 0(POPMITFOIOTHECST Y BHUIJISINI 3BITIB,
HamHCaHHX PI PYKH. 3BIT CYIIPOBOAXYETHCA QPOpMyaaMHu, rpagpikaMu -
e/IeMeHTaMH, IKI NIOTBepIXXyTs BAKOHAHHA 3aBAaHb Ta OofepXXaHI pe3y/IbTaTH.

3a gucTaHIIHHOI YOpMH HaBYaHHS 3BIT MOXKE BUKOHYBATHCS SIK «BI DYKH»,
Tak 1 B Oygp-IKOMY TeKCTOBOMY penakKTopi i Ha MepeBIPKy HaOacTbCA y
Ppo3apyKoBaHOMY BHI/IAl. be3mocepenHii 3axucT BinOyBa€TbCS y QopMi
criBbecinH, 3allUTaHb-BIAIIOBIAEH. 3axHuIeH] pOOOTH CTyAeHTH HaACH/IAlOTh Ha
36epirarTscsa B Google Class.

I1i vac npoBeneHHs JIeKI[IHHUX, IPAKTHYHHX Ta 1a00paTOPHUX 3aHATH
3ab0OpPOHSIETECA BUKOPHCTOBYBATH MOOITIbHI Te/Ie(DOHM /IS CIIJIKYBAHHS Ta HE
caHKI[IOHOBaHOIO MOIIYKYy iHpopMarii B IHTepHeTI. Ix MoXHa BHKOPHCTOBYBaTH
TIIBKH OJIA IIPDOXO/XKEHHS TeCTYBaHHS, a TaKOX JJIS IIPOBENeHHS 00YHCIeHb Ha
IpaKTHYHHUX I 1ab0paTOPHUX 3aHATTAX Ta BUMIPIOBAHHS Yacy Ha j1abopaTOpHHX
3aHATTAX (B pa3i HAABHOCTI B CMapT@OHI BIAIIOBIHUX IIPOTPaAMHHX IIPOLAYKTIB).

B pa3si gucraHI[iFHOI popMH HaBYaHHS Ha JIeKI[il BUK/Iagad KOPHCTYETHCS
BJIACHHUM IPE3€HTalIHHUM MaTepiaaoM; BUKOPHCTOBye Zoom ta Google Meet nis
BHKJIa[JaHHA HaBYa/IbHOI 0 Martepiasy, IDroo gid npoBegeHHs IPaKTHYHHX 3aHATH,
ClassTime s npoBegeHHS NOTOYHOIO KOHTPOJIK. Pe3ybraty BHUKOHAHHS 3aBHaHb
CaMOCTIHHOI poOOTH CTYyQE€HTH 3aBaHTaXyrTh B Google Class.

[lo BUKOHaHHS j1abopaToOpHUX POOIT JOMyCKaTHCSI CTYAEHTH 3a yMOB: 1)
HasABHICTH OIPOTOKOJIy; 2) MIC/IA yCHOINIHOIO IPOXOAXKEeHHS BXIJHOT0 KOHTPOJIIO.
Pe3ynpraTy BUMIDIOBAHb CTYAEHTH 3@HOCATH Yy IPOTOKOJI 1 IPE AB/IAOTh
BHKJIafia4y 4/14 riepeBIipkH. He nepeBipeHI gaHI 4O 3aXUCTY He IPUUMAKTECA. [1d
3axHCTy 1a60paToOpPHOI POOOTH CTYAE€HT IIOBHHEH JaTH BIIOBIAb HA KOHTPOJIbHI
3amHuTaHHS, IPaBH/IBHO OQOPMHUTH pe3y/IbTaTH BUMIDIB (PO3paxyBaTH 3HAYEHHS
HeoOXIgHUX BeJIMYHUH, IO0yayBaTH rpaQIidHl 3a/1€KHOCTI BIIOBIOHO 40 ICHYROYHX
IIpaBHJI, OOYHCAHTH NOXHOKH, 3aIHCATH OCTaTOYHI pe3yIbTaTH JOCTIAXEeHHST 3
OOTPHMAaHHAM IIPaBHJI OKPYI/IEHHS, 3pOOHTH BHCHOBKH IT0 POOOTI).

3aoxodyBayIbHI 06anU eucmaenslombcs 3a: AKMugHy pobomy Ha NPAKMUYHUX 3AHAMMIX;
yuacmb y (hakyabmemcbKux ma iHcmumymcbKux onimniadax 3 ¢isuku. Kiabkicmb 3aoxouyeaHux banie He
binbwe 5. /lo petimuxey cmydeHma 0o0amko80 8KAUAOMbCA 6aAU, 00epHCaHi Ha cMyOeHMCbKUX
¢hi3uuHUX HAYKOBO-NpAKMUUHUX KOH(pepeHyisx 3a ymosu nped’sig/eHHsl 8i0nogioHo2o cepmuchikamy.

IlITpagHi baau IpH3HAYATHCA 3a IIPOIYCKH 3aHSITh 0€3 MOBaXKHHUX IIPHYHH,
HeCBO€YacHe BHKOHAHHSA 3aBOaHb JOMAIIIHbOI KOHTPOJ/IBHOI pOOOTH, HE BUKOHAHHS
JOMaAIIHIX 3aBJaHb Ha NPAKTHYHHX 3aHATTIX, HECBOEYACHHH 3aXHCT 1a00paTOPHHX
PpOOIT.
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IoiTukoro nenyanHiB nepengbadacTbCsa HeOOXITHICTF CBOEYACHOT O BHUKOHAHHSA
3aBgaHb. YCi MHCbMOBI IOKYMEHTH MarOTh Oy TH 3axXHIEHI 0 3aKIHYeHHS
TeOpeTHYHOI 0 HABYaHHA B CeMeCTpl. 3a HeCBO€4YaCHe BUKOHAaHH 3aB[jaHb
IpH3HAYarThHCA IITpa@HI 6airu. [lepeckinagaHHSI TaKHX 3aBAaHb IIPOBOOUTECA §
IIpH3Ha4YeHHH BUK/IafgadeM 4ac.

Yci ywacHuKH OCBITHBOIO IIporjecy: BHKIagadi I CTYJEeHTH B IIPOILeci pobOoTH
BHBYEHHS QHCLHIIIIHU MAmOTh KePyBaTHCh MIPHHIMIIAMH aKageMIdHOI
nobpoYecHOCTI, mepenbadeHuMu «Kogekcom decti Hal[ioHa/IbHOrO TEXHIYHOIO
VHIBepcuTeTy YKpaiHu « KuiBCbKHH MO/TITEXHIYHUH IHCTUHTYT»»
https://kpi.ua/code.

AKagemiyHa JOOpOYeCHICTH Ma€ Ha yBa3i OBOJIOIHHS CTYLEeHTOM
HeOOXITHHUMH 3HAHHSIMH Ta YMIHHSIMH Ta 30aTHICTH IPOJEMOHCTPYBATH I]i 3HAHHSA
Ta yMIHHSA. AKageMidHa HeJOOPOYeCHICTh MPOSIBASETHCA ¥ 3aCTOCYBaHHI CTYIEHTOM
irraprajiok, HeCaHKI[IOHOBAaHOI'O JOCTYITy B [HTepHeT TOIO IIIg Yac KOHTPOJ/IBHUX
3axoniB (3axucty [IKP, nabopaTopHHuX poOIiT, BAKOHAHHI 3aBOaHb MOJY/IbHHUX
KOHTPOJIBHHUX POOIT, IIIATOTOBIJI BIQIIOBINEH Ha icriuTi). B pa3i BUAB/I€HHS
akKageMIdHOI HeJoOpOYeCHOCTI KOHTPOJ/IBHHUHE 3axig O/IS JaHOIro CTYyOEeHTa
IIPHIHHSAETHCSA I IEPEeHOCHTHCA Ha IHIIHH J9ac, a TAKOXK HapaxOoBYIOTHCA IITPaQHI
basH.

8. Buam KOHTpPOIO Ta PEUTUHIOBa CUCTEMA OLiHIOBaHHA pe3yJsibTaTiB
HaB4yaHHA (PCO)

Perntunr 3 gucrumiiau (PI]) BpaxoBye pobOTy CTyOEeHTa IPOTATOM CEMeCTPY Ta
PIBeHb 3HAHb | HABUYOK, BUSB/I€HHUX HUM HA ICIIHTI
PerTvHI 3 JUCLHUIIJTIHA POPMYETHCA K CyMa 0ajliB, HapaxOBaHHUX CTYAEHTY 3a:
e pe3y/nbpTataMd pPOOOTH Ha JIEKLIIX;
pe3yabTataMd BUKOHAHHS 3aBAaHb Ha NIPAKTHYHHX 3aHATTAX,
pe3yabraraMu 1ab0paTOPHUX 3aHATE;
pe3y/apTaraMy aKTHBHOCTI HA IPAKTHYHHUX 3aHATTAX,
BHKOHaAHHS MOJYJ/IbHOI KOHTPOJIbHOI pobotu (MKP),
MOTOYHHH KOHTPOJIb 3aCBOECHHST OKPEMHX TeM;
°* BHKOHaHHA 3aBlaHb OTPHMaHHX HA ICITHTIL
PerTvHr 3 QUCHHUILIIHA PO3PaxX0OBYETHCSI 34 (QOPMYJIO0 PEHTHHTOBa oniHka (RD)
3 KpeguTHOTrO MOAY/ISI QOPMY€ETHCSA SIK cyMa 0ajliB MOTOYHOI YCHIIIHOCTI HaBYaHHS -
CTapTOBOIo PeHTHHTY (I'c) Ta b6a/IiB OTpHMAaHUX Ha 3aikKy(r):
RD=r _+r,,
CTapToOBOro PeHTHHI € CYMapHOI OLIHKOK 34 BHKOHAHHS CTYOEHTOM 3aBIaHb
IIOTOYHOI0 KOHTPOJIFO Ta MOAY/IbHOI KOHTPOJ/IBHOI POOOTH:
rC :Z rl'[ +rM
k

rp -6ajid MOTOYHOT0 KOHTPOJIIO, I'y - 0a/l OTPHMaHHH Ha MOXYJ/IbHIH KOHTPDOJIbHIH
pobori. MakcuMaibHa KLIBKICTE 6asIiB CTapTOBOIO PEHTHHTY cK1agae 60 baJiiB.

Kpurepii orjfiHfoBaHHS pe3yJbTaTiB pOOOTH Ha B CeMecTpi HaBe[qeHI B TaOIHIli
1, mitpagHI Ta 3a0xX049yBaIbHI baH- B TabIuLi 2.
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Tabsmys.1. PENTUHIOBA CUCTEMA OLLIHIOBAHHS (PCO)

Bupn po6otu KinekicTn MaxkcuMaJIbHUHA 0aj Cyma
JlekiinHi 18 I[ToTouHe 0,4 9
3aHATTS TEeCTyBaHHS OH-JIalH

HasBHICTB 0,1
KOHCIIEKTY
[TpakTuyHi 9 PoboTa Ha 3aHSTTI 1 18
3aHATTHA BukonanHs 13 0,5
BxigHWU KOHTPOJIIb 0,5
JlabopaTopHi 8 BxigHne tectyBanus | 0,3 20
3aHATTA BukoHaHHS 0,2
BipTyasbHOI POOOTH
PoGoTa B 0,3
nmabopaTopii?
3axucT poboTHu 1,5
OdopmneHHs 0,2
MIPOTOKOJILY
MKP 1 YactuHa 1 4 8
YacTuHa 2 4
[ToTouHe 9 5
TeCTyBaHHS 0(Q-
nanH
CymMa BaroBux 0ajliB KOHTPOIbHUX 3aXO[iB 60
Tabsanys 2. LUITPA®HI TA 3A0XO4YYBAJIbHI BAJIN
Oanu
1. HecBoeuyacHe BUKOHaHHA 3aBOaHHs CPC -0,5
2. BigcyTHicTh Ha nekIlil abo Ha MPaKTUYHUX 3aHITTIX 0€3 IT0BakKHUX 05
IIPUYKH ’
3. HecBoeuacHu# 3axucT jjabopaTopHUX poOiT (3ami3HeHHS Ha 05
TUXKOEHDb) ’
4. fIxicHe BeeHHS KOHCIIEKTY JIEKIIi 1...5
5. OdopmnenHsa 3BiTy 3 BUKOHaHHA CPC (IIpakTU4Hi 3aHATT) 1..2
6. YuacTs y KOH(epeHI1lifaX, ceMiHapax, IIiAroToBKa pedeparTiB 5
MakcuMajibHa CyMa 3a0X049yBa/IbHHUX Rs 12

Cemecmpogutl KOHMpPO/b: 3a1iK

ITo ek3aMeHy (iCIIUTY) OONMYCKAIOThCS CTyOEeHTH, KOTPi 3a pe3yabTaTaMu IOTOYHOIO
KOHTPOJII0 Habpanu He MeHIine 36 6amiB (60 % Bim MakCcMMalbHO MOKJIMBUX) 3a
yMOBM 3Haui Bcix mabopaTopHux poOiT, BUKOHAHHS YCiX 3aBOaHb HPaAKTUYHUX
3aHSATHL Ta ITO3UTHUBHOTO Pe3yJIbTAaTy BUKOHAHHS MOIYJIbHOI KOHTPOJIBHOI POOOTH

1 Tlpu gucraHLifiHiNi dopMi HaBYaHHS poboTa B J1abopaTopii — 1ie IEMOHCTpALlisl CTYA€HTOM BUKOHAHHSI p0OOTH Ta

BIpTya/JIbHOMY MakKeTi.
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(#e MmeHme 60 % OpaBUIIPHO BUKOHAQHUWX 3aBOaHb). 3a pe3yjabTaTaMH 3alliKy
CTymeHT Moxke HabpaTtu 40 Oartis.
Tabn. 3. Kputepii oyiHIOBaHHA Ta KiJIbKICTb 6a/1iB Ha ICINTI.

KpuTtepii Kinbkictp
banis
CTYAEHT [AEMOHCTPYE [OBHI | r/MOOKI 3HaHHA HaB4Ya/ibHOIMro 35-40
marepiasly, BMIE r1paBujibHO BUKOPUCTOBYBATH 3HAHHS
CTYAEHT AEMOHCTPYE XOPOLUI 3HaAHHS HaB4YaJlbHOro matepiasy, BMI€ 30-35
rpaBnibHO BUKOPUCTOBYBATU 3HAHHS
CTYAEHT AEMOHCTPYE XOPOLLUI 3HaHHS HaB4YaJ/lbHOro martepiasly, aje 25-30

Joryckae fesiki HEeTOYHOCTI, LOAO BUKOPUCTAHHS OTPUMAHUX
3HaHb

CTYAEHT AEeMOHCTPY€E 3a40BI/IbHI 3HAHHA HaB4Yal/lbHOro martepiasly, 20-25
aszie  [Aoryckae CcyTTeBi HETOYHOCTI, 04O BUKOPUCTAHHS
OTPUMAHUX 3HAHb

CTYAEHT [AEeMOHCTPY€E 3a[0Bi/IbHI 3aCBOIB TEOPETUYHUN MaTepias, 15-20
aszie [orlycKa€e CyTTeBi MOMUJIKY, LLOLO BUKOPUCTAHHA OTPUMaHNX
3HaHb

He3a/0Bl/IbHe 3HaHHS Teopli Ta BIACYTHICTb BMIHHS Ta HaBU40K y 1-15
BUPILLIEHHI TOCTaBJ/1IEHNX 3aBAaHb

MaxkcuMasibHa CyMapHa OIliHka Moxe Oytu 100 ©OamiB, MiHiManbHa CcyMapHa
IIO3UTHBHA OIliHKa CKyafae 60 Gais.
Ta0auust 4 BigNOBIMHOCTI pPEeUTUHTOBUX OasiB OIliHKaM 3a YHIBEpPCHUTETCHKOIO

IIIKaJI00:
KinpkicTh 6as1iB OrjiHKa
100-95 BigminHO
94-85 Iyxke mobpe
84-75 ITobpe
74-65 3aJ0BLIIBHO
64-60 ITocTaTHBO
Mesnmie 60 He3amoBinbHO
He BuKOHaHiI yMOBU He OMyIIeHo
OOIIyCKY

9. NonaTkoBa iHpopMaLia 3 AUCUUNAIHMN

Oomatok 1. Ilepenik muTaHb, sSIKi BHHOCSITHCSI HA CEMECTPOBHH
KOHTPOJIb

1. Conocobu omucaHHs pyxy. BeKTOpHUM Ta KOOPAWHATHUMN CIIOCOOU
OIIMCaHHA PyXy. Pamiyc-BeKTOD, IIIBUOKOCTI, IPUCKOPEHHS.

2. TlpupopHi#i crioci6 onucaHHs pyXy. [IIBUOKiCTb, HOpMalabHE Ta
TaHTeHIllaJIbHE IPUCKOPEHHS.

3. Pyx TOYKM IO KONy i mapaMeTpH IIbOTO PyXy (KyT IOBOPOTY,
BEKTOPHU KyTOBOI IIBUAKOCTI Ta KyTOBOTO IPUCKOPEHHS).

4. 3akoHu HpioTOHaA. 3aKOHM CUJI ¥ MeXaHilli, TPUHIIMI CYIIePIO3uIIil.
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5. HeinepuianbHi cucTeMu Bifgiky. Cunu iHeplil IIpu
IIOCTyIIaJIbHOMY Ta 00epTaibHOMY PYyCi CUCTEMHU BifJIiKy.

6. IMmynbc Tina Ta cucTeMu Till. 3aKOH 30epeKeHHS IMITyJIbCY.
[TOHATTS PO LIEHTP Mac.

7. PoGoTa cum: moCTiiiHOI, KOHCEPBAaTUBHOl, HEKOHCEPBATUBHOI.
PoboTa meHTpaabHOl CUIIH.

8. KineTuuyHa eHepris, TeopeMa IIPO KiHETUYHY €HepPrito.

9. [ToTeHITiabHA eHEPTid (II0OJIS CUIN TSIXKIHHS, IPY2KHOI
medopmarrii).

10. IToBHa MexaHiYHa eHeprisa. 3aKoH 30epeKeHHS eHepril.

11. [Ipy>Hi 1 HeIIPYyXKHi 3ITKHEHHS.

12. MOMEHT iMIIyIbCy, MOMEHT CUJIH. 3aKOH 30epeKeHHS

MOMEHTY IMIIYJILCY.

13. OOepTaHH4 Tila HaBKOJIO HEPYXOMOIl oci. OCHOBHE PiBHSHHS
OUHaMiKy 00epTaibHOTO PyXy. MOMEHT iHepIlil BiTHOCHO OCi.
Teopema lllTeitHepa.

14. OCHOBHI IOHATTSA MOJIEKYJISIPHO-KIHETUYHOI Teopil: Maca i
PO3Mip MOJIEKYJI, KiJIbKICTh PEYOBUHH, MOJISIPHA Maca,
KOHIIeHTpallis.

15. TeMmriepaTypa Ta 11 3B'sI30K 3 CEPEIHLOI0 EHEPTI€I0 PYXY
MOJIEKYII.
16. Mogpens igeanbHOro ra3dy. Tuck rady. OCHOBHE pPIBHSIHHSA

MOJIEKYISIPHO-KiHETUYHOI Teopil. PIBHAHHS CTaHy imealbHOT0
rasy.

17. [3omponecu imeanbHOTO ra3y, 1X 3aKOHH i rpadiky.

18. Mogpenb peanbHOro ra3y. PiBusHHs BaH-nep-Baanbca.
[30TepMu peanbHOTro rady. KputuuHi mapamMmeTpu.

19. [ToHATTSA PO QYHKIIIO PO3NOAINY (3arasibHi YIBIEHHA).
OyHKIIIA po3noninny MakcBesia 3a IIPOeKILiIMU IIIBUAKOCTI Ta 3a
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abCOMIOTHUM 3HAUYEHHSM IIBUOKOCTi. XapaKTEPHi IIIBUOKOCTI
MOJIEKY]I.

20. bapomeTrpu4yHa ¢popmyna.

21. BryTpiimHsa eHepris. Po6oTa ra3zy. [lepiiie Hayano
TEPMOAMHAMIKHU.

22. TenmoeMHiCTh ifeanbHOTO ra3dy. YHcIo cTyneHiB cBoOOOU

MOJIeKyJI. 3B'A30K TeroeMKkocTeu Cp Ta Cy.

23. ApiabaTtHui npoiiec. PiBHsHHS amiabatu, rpadik
amiabaTHoOro mpoiiecy. PoboTa ra3y B amiabaTHOMY IIPOIIECI.

24. [TpuHnun noOymoBu TemnoBux aBuryHiB. KK]I TennoBoro
OBUT'YHA. [meanbHUU TeIsioBuM OBUTYH Ta moro KKII. [Ipyre
Ha4dajio TEPMOOUHAaMIKU

25. OOopoTHi Ta HE0OOPOTHI npoiiecu. EHTpomnisa. 3akKoH
3POCTAHHS €HTPOITii B He0OOPOTHUX MPOoIlecax.

26. ABUIIA ITEPEHOCY: IX 3ATAJIbHA XAPAKTEPHCTHKA.
CEPEIHY NOBXUWHA BIJILHOI'O ITPOBITY, EPEKTUBHUN
OIAMETP MOJIEKVIJII.

27. ABUIIE OUOY3II ITEAJIBHOTO T'A3Y, BUBEOEHHS
KOE®ILIIEHTA TUQV3II.

28. ABHUIIE TEIJIOIIPOBIOTHOCTI IDEAJIBHOI'O T'A3Y,
BUBEIOEHHA KOEO®ILIIEHTA TEIIJIOITPOBIOHOCTI.

29. ABUIIE BHYTPIIIHBOI'O TEPTHA. BUBEINEHH
KOEO®ILIEHTA B’A3KOCTI IDEAJIBHOI'O I'A3Y.

30. ENeKTpUYHUU 3apsal i MOro XxapaKTepUCTUKU. EnekTpuyHe
rosyie. Hanpy>KeHiCTh I10JI1 TOYKOBOTO 3apany. [IpuHIun
cymnepno3utili. O04YuCIeHHsI HAlIPYKEHOCTI II0JII PO3MOOiIeHUX
3apsmaiB.

31. Teopema I'aycca Ta 11 3acTOoCyBaHHA. [IUBEPreHIlisa BEKTopa
HAIPYy>KEeHOCTI.
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32. PoboTa cun efleKTpoCcTaTUYHOro noss. [loTeHIlialbHUN
XapakTep eleKTPOCTaTUYHOro noJjd. [IoTeHIialbHa eHeprid i
rmoTeHian. [TpuHIMO CynepHo3ullil AJid IIOTeHIliany.

33. 3B'130K HANIPYKEHOCTI i IOTeHI[laly eJIEKTPOCTaTUYHOTI 0
rosnisg. OnepaTop rpamgieHTy.

IonmaTok 2. [IporpamHi pe3ynbTaTy HaB4YaHHS (po3imupeHa Gopma)

3HaHHsg, HaOyTI IpH BHBYEHHI MarepiaiB KPDeQHTHOI0 MOXYJ/IFO, MAmTh CTaTH
3aropyKor MO4a/IbLIOrO YCIIIIHOIO 3aCBOEHHA CTyAeHTaMH CIlellla/IbHUX JUCLHII/IIH.
3B’3aHUX 3 BHBYEHHAM IX TEOPETHYHHX OCHOB Ta METOHIB MPaKTHYHOIO
3acrocyBaHHA. CTy[eHTH IIOBHHHI 3HATH IIOHATTS, SBHINA, 3aKOHOMIPDHOCTI Ta
3B'SI3KH MIXK HHMH, YMITH aHAaJ/Ii3yBaTH, POOHTH BHCHOBKH, BHIIDAB/IATH IIDHIIVIICHI
IMOMHJIKH: MaTH I'/IHOOKI, MIIJHI, y3arajibHEHI 3HaHH PO IIPEAMETH, IBHIIA, ITOHATTS,
Teopii, IXHI CyTTEBI O3HAKH Ta 3B'I30K OCTAHHIX 3 IHIIHMH MOHATTAMH: 34aTHICTh
BHKOPHCTOBYBATH HAaOyTI 3HAHHA AK Y CTAHOAPTHHX, IaK 1 B HeCTaHOapTHHX

CHTYyaIJisIX, & TAKOX IIPH BUBYEHHI IHIIUX JUCLHUIIIIH.

B pe3ynrpTarti cTyAeHTH HaOygyTh
YMIiHHA:
AHanizyBaTm pyx MaTepiasbHOI TOYKW | TBepaoro Tisa, BU3HA4YaTU KiHEMaTUYHI
XapaKTEPUCTUKN | BCTAHOBJIIOBATN 3B'SAA3KU MK HUMU Ha OCHOBI AndepeHLiasibHOro
Ta iHTerpasibHOro YNC/eHHS.
AHanizyBaTu CuauW, WO 3YMOBJIOIOTbL 3MIiHW XapakKTepy pyxy Ta BU3Ha4vaTw
XapaKTepUCTUKN PyXy Ha OCHOBI p0O3B'A3KiB gndepeHuiabHUX PiBHSAHb.
ObuncnoBaT pobOTYy MOCTIMHOI Ta 3MIHHOI CWJ, aHani3yBaTW YMOBU BUKOHAHHS
3aKOHIB 30epe)xeHHs1 eHeprii Ta iMNynbCy Ta BUKOPUCTOBYBATU X AN PO3PaAXYHKY
rnpoLueciB 3iTKHEeHHS.
3acTocoByBaTU 3aKOH 30epe)XeHHSi MOMEHTY iMMyJibCy, BU3HAYaTU MOMEHT iHepuil
TBEPOUX TiN
BukopuctoByBaT eneMeHTU crnevuiasbHOI Teopil BIAHOCHOCTI AN pPO3paxyHKiB
NMPOMIXKKIB 4Yacy, MOB3LO0BXHIX PO3MIpiB Tifl, eHeprii Ta iMNynabCy PensaTUBICTCbKUX
YAaCTMHOK €eHepreTu4HUX nepeTBOpeHb 3aBASKW 3MiHAM Macu pPensaTUBICTCbKUX
YACTUHOK.
3acToCcoBYyBaTW PiBHAHHSA CTaHy ifeanibHOro Ta peanbHOro rasy A/ BU3HAEHHS NOoro
napameTpiB..
3acTocoByBaTW (hyHKUIii po3nofiny Makceenna, MakceBenna-bonbumaHa, bonbumaHa
ONa BU3HAYEeHHA MMOBIPHOCTI 3HAaXOO)KEHHS MOJIeEKYl 3 BiAMOBIAHMMWU 3HAYEHHAMMU
napamMmeTpiB (LWUBUAKICTb, eHepris, iMAybC).
O6umcnoBaTM 3MiHN BHYTPILLHBLOI eHepril, KiNnbKiCTb TennoTu, poboTy raly. BusHavyaTtwu
KoeciLieHT KOPUCHOI Ail Tens1I0BMX MalUnH, ob4ncioBaT 3MiHKU eHTpOoNii, aHanisyBaTu

060pOTHI Ta HEOBOPOTHI Npouecu
BrnkopuncToByBaTU NOJIOXKEHHSA Teopil ABULL, NepeHocy A8 004nCeHHs
peanibHMX NPOoLECIB.
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3acTocoByBaTW 3aKOHN €NEKTPOCTAaTUYHOIO Nons oasa ob4ncneHHa Cuam B3aEMoail,
HanNpPy>XeHOCTi Ta NoTeHUiany enekTpu4Horo nons, pobotm cmn nons.
BukopuncToByBaTu MOHATTA AMBEpPreHLuii Ta rpagieHTy. Po3paxoByBaTu eHeprito
eNeKTpUYHOro nons. AHanisyBaTun NoBeniHKY NPOBIAHUKIB | OieNIeKTPUKIB B
eNeKTPU4HOMY Mnoni.

aocsin:

BUKOPUCTAHHSA 3HaHb, YMiHb | HABUYOK Y XXUTTi. HaBYaHHSA (Pi3NKN Ma€ He TiNIbKn faTtwu
CyMy 3HaHb, a N cdopMyBaTW [OOCTATHIN piBEHb KOMMeTeHuii, HeobxigHun [ns
OCBOEHHS  3arajibHONpPogecinHMX  aucuunaiH. ToMy CKAagoOBUMU  HaBYasibHUX
DOCArHEHb CTYLEeHTIB 3 KypCy (i3nKK € He ninwe BONOAiIHHA HaBYaslbHUM MaTepiasiom
Ta 30aTHICTb WOro BiATBOPKOBATW, @ M YMIHHA Ta HaBUYKW 3HAXOAUTU MNOTPIOHY
iHpopMauito, aHanisyBaTh il Ta 3aCTOCOBYBAaTW B CTaHOAPTHMX | HeCTaHAapPTHUX
CUTYyaUisiX y Mexxax BUMOI HaB4aJIbHOI NporpamMn 0 pe3ysibTaTiB HaBYaHHS.

JlekTop 3anuirae 3 coO00 MpaBO 3MIHIOBATH ITOPSOOK BHKJ/IANYy HaABYajbHOIO MaTrepiasy,
YacTKOBO HOro ob6’eM i 3MICT 3a/IeXXHO Bif Ii3HABa/IbHUX MOXX/IHBOCTEH CTYOEHTIB I
30aTHOCTI HOIO 3aCBOEHHA.

Pobouy nporpamy HaB4YasnbHOI gucuunnaium (cunabyc):

CknapeHo cTapwmMm BuKagadem kKadedpun 3aranbHoi iznkn depotoBum BsvecnaBom
BiTaninosnyem

YxBaneHo kadenpoto 3aranbHol i3mku (npotokon Ne 7 Big 06.06.2023)
Morop>xeHo MeTogn4yHoto KoMmicieto ®PINM (npoTokon Ne 6 Big 22.06.2023)
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