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Mporpama HaBYaNbHOI AUCUMNAIHM

1. Onwuc HaBYaNbHOI AUCUMUNAIHY, iT MeTa, NpegMmeT BUBYAHHA Ta Pe3y/ibTaTU HaBYAHHA

Kypc ¢isnkn € dyHAaMeHTaNbHOKO OCHOBOK A1 BUBYEHHA LiNOro paay ancumnnid npodecinHoi
Ta MNPAKTMYHOI MiArOTOBKWU iHXEHEePiB Pi3HUX HaANpPAMIB MNiAroTOBKM. B npoueci BUBYEHHA AUCUMNAIHN
«®Di3nKa» cTyaeHTU HabyayTb rPYHTOBHE PO3YMIHHA 3aKOHIB NPUPOAU, NOKNALEHUX B OCHOBY iH}KEHEPHUX
pilleHb NpY BUPiLLIEHHI BUPOOHMYMX 3aBAAHD.

MeTa HaB4YaNbHOI AUCUUNAIHN

di3nKa € OAHIED 3 OCHOBHMUX MPUPOAHUYO-HAYKOBUX AUCUMMAIH, B AKUX BMBYAKOTbCA 3aKOHM
HeXunBoi npmpoagwn. lNig NPMPoOAHMYNMN HAaYKaMM CbOTOAHI MOXHA PO3YMITW Ti ranysi 3HaHb, B AKUX MOXe
6yTM nNpoBeAeHUn eKCNePUMEHT ANA NiATBEPAKEHHA NPUNYLWEHb i moaenei, BUCYHEHUX TEOPIEto i
npoBegeHnx Aocnigis. EBontouis po3BUTKY NPUPOAHUYNX HAYK A03BO/IMAA ICTOTHO PO3WMPUTU LUM
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HayKam MeTOAO0/0rit0 A0CNiaKeHb NOPIBHAHO 3 dinocodieto, YaCTUHOO AKOT BOHM Byau, i nepeTBopuUTH iX
i3 cnornAagasbHUX B eKCnepumMeHTaNbHi.

B KnacmuHmx Kypcax ¢i3vKn CTyAEHTU BMBYAOTb 3aKOHW NPUPOAN, AKI € OCHOBOK NepeBa*KHOI
GiNbLIOCTI iHXEHEePHUX Ta TEXHIYHUX AUCUMNAIH, AKI HUHI € B CAMOCTIMHUMKM obnacTaMmn A0CNiAKeHb Ta
NPaKTUKMN.

MeTol0 BUBYEHHA AUcUMNAIHK € GOPMYBaHHA Y MalbyTHiX ¢axiBLiB CTiMKMX 3HAHb 3 3aKOHIB
npupoamn, YMiHHA BUMKOPUCTOBYBATU OTPMMAHHI 3HAHHA NpW NOAANbLIOMY BUBYEHHI cneLianbHUX
OAMCUMNAIH, @ TaKOXK Y MaltbyTHIN npodeciiHin AianbHOCTI.

MpeameT HaBYaNbHOI AUCLMNAIHN — OCHOBHI NOHATTA Ta 3aKOHM HEXMBOI NPUPOAM.

MicnAa 3aCBOEHHA HABYaNbHOI AUCUMNAIHU CTYAEHT NOBMHEH 3HATU Ta BMITU BMKOPMCTOBYBATU
3HAHHA 3aKOHIB HEXMBOI NPMPOAMN Ha PiBHi, HEOOXiAHOMY ANA AOCATHEHHS IHWWX Pe3ybTaTiB OCBITHbOI
nporpamu, 30Kpema, TUX, LWO JeXaTb B OCHOBI AucuMniiH $GaxoBOro CNpAMYBAHHA: MEXaHiKu,
TEPMOANHAMIKK Ta iH.

CTyAeHT NOBUHEH YMITU: NOEAHYBATW TEOPIO | NPAKTUKY ANA PO3B'A3YBaHHA NPAKTUYHUX 3aBAaHb;
3aCTOCOBYBATM MPUHLMNM CUCTEMHOIO aHanidy, NPUYMHHO-HACNIAKOBUX 3aB’A3KIB MiX 3HauyLLMMK
baKTOpammM Ta HAaYKOBUMM i TEXHIYHMMM PilLEHHAMM, WO NPUINMAOTLCA Mif Yac PO3B’A3aHHA CKNALHUX
npodeciiHuX 3a4ay; 3HaxoanUTK NOTPiOHY iHbopPMaLLilo y NiTepaTypi, KOHCYNbTYBATUCS | BUKOPUCTOBYBATH
HayKoBi 0a3M pJaHMX Ta iHWi BignoBigHi Aykepena iHPopmauii 3 MeTo [AeTaNbHOrO BUBYEHHA i
OOCNIAXKEHHA iHXeHepHUX NUTaHb BiANOBIAHO A0 cneuianisauii.

Cnnabyc nobyagoBaHMM TaKMM UYMHOM, WO A1 BUKOHAHHA KOXHOrO HACTYMHOro 3aBAaHHSA
CTYAEeHTaM HeobXigHO 3aCTOCOBYBATU HAaBMYKM Ta 3HAHHA, OTPMMaHi y nonepeaHbomy. OcobnamBa yBara
NPUAINAETLCA NPUHLUNY 3a0XOYEHHA CTYAEHTIB A0 aKTMBHOrO HaBYaHHA. Lbomy cnpuAe opranisauia
CaMOCTiAHOT pobOTU CTYAEHTIB 32 AOMNOMOIO0 KOMIMJIEKCIB METOAMYHUX MaTepiasniB, BUKNAAEHUX Ha
nnathopMmi AUCTaHLIMHOro HaBYaHHsA http://physics.zfftt.kpi.ua.

HasyanbHa gucumnniHa opmye y CTYAEHTIB HACTYNHI 3a2as1bHi Ta ghaxosi KomnemeHmMHocmi:

3K 1. 3paTHicTb A0 abCTPAKTHOrO MUCNEHHA, aHaNi3y Ta CUHTE3Y

3K 3 — 3paTHicTb caMoCTiMHO BUMTUCS | OBOSIOAIBATU CY4aCHUMM 3HAHHAMMU;

3K 7. 3paTHICTb BUNTUCA | 0BOSIOAIBATU CyHaCHUMM 3HAHHAMM

3K 9 -3aaTHicTb A0 aBCTPAKTHOrO MUCNEHHSA, aHaNI3y Ta CUHTE3Y;

3K 12 - 3gaTHicTb reHepyBaTu HOBI igel (KpeaTUBHiCTb);

@K 4 - 3paTHICTb 3aCTOCOBYBATHU | iIHTErPYBAaTKU 3HAHHA HA OCHOBI PO3YMIHHA IHWWX iHXKEHEePHUX
cneujanbHoCTeN.

Micna BMBYEHHA HaBYa/ibHOI AucumnaiHM 3406yBadi BULWOI OCBITM HAbyayTb HACTYMHMX
NPoOrpamHMuX pe3ynbTaTtiB HaBYaAHHA:

MNP 01 KoHuenTyanbHi 3HAHHA i PO3YMIHHA ¢GYHAAMEHTA/IbHUX HayK, WO nexaTb B OCHOBI
BiZiNOBIAHOI cneuianisauii meTanyprii, Ha piBHi, HeObOXiAHOMY ANA AOCATHEHHA [HLWWUX Pe3ynbTaTiB
OCBITHbOI Nporpamm.

MP 02 3HaHHA | PO3YMIHHA iHXXEHEPHWUX HayK, WO Ne)kaTb B OCHOBI cneujianisauii, Ha piBHi,
HeobXiAHOMY ANA AOCATHEHHS iHLWIMX pe3y/bTaTiB NPorpamu, y TOMy 4YMC/i AoCTaTHA 0bi3HaHicTb B iX
OCTaHHIX JOCATHEHHAX.

MP 06 BmiHHA 0obupath i 3actocoByBaTW NpMAATHIi TUNOBI MeToAM AoChigxeHb (aHaniTUyHi,
PO3PaxyHKOBi, MOZE/NIOBAHHA, EKCMEePUMEHTa/IbHI); MPaBUIbHO iHTEPNPeTyBaTU Pe3ynbTaTu TaKuX
AOCNiAMeHb Ta POOUTU BUCHOBKM.

MP 11 BMiHHA NO€EAHYBATX TEOPIO | MPAKTUKY ANA BUPILLEHHSA iH}XeHepHUX 3aBAaHb BiANOBigHOI
cnevuianizauii meTtanyprii.
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MNP 16 PO3yMiHHA WMPOKOro MixKANCUUNNIHAPHOIO KOHTEKCTY MeTanyprii.

MP 30. Po3symiHHA ocobnuBocTen 6a30BMX METOAIB AOCHIAMeHb Ta 0b6pobaeHHA
eKCrnepuMeHTaNbHUX AaHUX.

OTpMMaHi NPaKTUYHi HaBMYKKU Ta 3aCBOEHI TEOPETMYHI 3HAHHA Nig 4Yac BMBYEHHA HaB4Ya/NbHOI
avcumnninm «3aranbHa ¢isnKa. YactnHa 1. MexaHika, moneKkynspHa ¢isnKka i TepmogmHamika. Enektpuka
i MarHeTM3m» MOKHa BUKOPMUCTOBYBATM B MOAANbLIOMY AN BUBYEHHA NPUKAALHUX Ta PYHAAMEHTANbHUX
ancumnniy

2. MpepekBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHKN (MicLe B CTPYKTYPHO-/IOTiUHI cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

Oucumnnida 6a3yeTbca Ha 3HAHHAX 3 Pi3VKM Ta MaTeMaTUKKM, 3aCBOEHUX B PamMKax 3arasibHoil
cepeaHboi OCBITU. BUBUEHHA Kypcy nepenbavyae BUKOPUCTAHHA HABUYOK 3 TEOPIi | TEXHIKM eKCNnepumMeHTy
Ta MATEMATUYHUX HABMYOK, WO HabyBalOTbCA 33 NApPaNeNbHOro BMBYEHHA MATEMATUYHUX OUCLUNAIH.
HeobxiaHMM enemeHTOM NpW BWMBYEHHI OUCUMNNAIHM € OBOJNIOAIHHA MOHATIMHUM Ta MaTeMATUYHUM
anapaTomMm MaTeEMaTUMYHOrO aHani3y, aHaNniTUYHOI reomeTpii, NiHiMHOI anrebpn Ta BEKTOPHOro aHaniy.
OKpemi NUTaHHA BMMaralTb BMIHHA PO3B’A3aHHA HAMMNPOCTIWKUX AndepeHUiaNbHUX PiBHAHb, LWO
BMBYAIOTb Y pamMKax AMcunnninm «AndepeHuianbHi piBHAHHAY.

HabyTi 3HaHHA Ta YMiHHA 3aKNaZa€ OCHOBWU ANA BUMBYEHHA AUCUMNAIHM UMKAY npodeciiHoi
niarotoBkM: MexaHika. YactmHa 2. Onip maTtepianis Ta getani mawmnH; EnektpoTtexHika; MeTano3HaBCTBO,
a TaKoX € MiAroTOBKOK A0 BWMBYEHHA AMCUMNAIH, B AKUX BUBYAOTbCA PisnYHI mogeni Ta mogeni
NPUPOAHNYMX NpoLeciB Ta rpadivyHi cnocobu ix iHTepnpeTauii.

3. 3MicT HaBYaNbHOI AUCLUNAIHN

Po3ain 1. Pi3snuHi OCHOBU MeXaHiKu
Tema 1.1. Bctyn. KiHemaTnKa matepianbHOI TOYKM.

Tema 1.2. KiHemaTuKa TBEpAOro Tina.
Tema 1.3. OCHOBHi 3aKOHU AMHAMIKMW.
Tema 1.4. HeiHepuianbHi cuctemu Bigniky.

Tema 1.5. iInHamiKa cnuctem
Tema 1.6. Po60Ta, NOTYKHiCTb, eHepris.
Tema 1.7. EnemeHTN MmexaHikn TBepAoro Tina
Tema 1.8. EnemeHTM cneujianbHOI Teopii BigHOCHOCTI.
Tema 1.9. EnemeHTHM cneuianbHOI TeOpii BigHOCHOCTI.
Po3gain 2. MonekynsapHa ¢isuka i repmoanHamika
Tema 2.1. OcHoBHi nonoxeHHAa MKT. BnactmMBocTi rasis.
Tema 2.2. Po3noain Makcsenna-bonbumaHa.

Tema 2.3. lNepwe Ha4yano TePMOANHAMIKM.
Tema 2.4. TennoemHictb. MNoniTponHi npouecn.

Tema 2.5. ipyre Ha4yano TepmogmnHamikn. EHTponis.
Tema 2.6. Asuwa nepeHocy

Po3ain 3. EneKTpuKa i marHeTusm
Tema 3.1. EnektpuyHe none. HanpyXeHicTb eNIeKTPUYHOro nons.
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Tema 3.2. MNoTeHuian enekTpMUYHOro nons.

Tema 3.3. EnekTpoctatnyHa Teopema lNaycca.

Tema 3.4. EnekTpmyHe none B gieNneKkTpuKax.

Tema 3.5. MposigHUKMK.

Tema 3.6. 3arasibHi 3aKOHW eNEeKTPUYHOTO CTPYMY.

Tema 3.7. EnekTpuyHe Koso.

Tema 3.8. MarHitHa B3aemogais.

Tema 3.9. MoTiK i UMpPKyYNALIA MAarHiTHOro nNonA.

Tema 3.10. MarHiTHe none B peyoBUHi.

Tema 3.11. ABnLe eneKTpoMarHiTHOI iHAYKL,T.

Tema 3.12. PiBHAHHA MakKcBenna.

4. Hasu4anbHi maTepianu Ta pecypcum

basosa nitepartypa

1.

®di3nKa: HaBYanbHUI NocCibHKMK / K.B. ABaoHiH, O.B. KoBanbuyK ; MiHicTepCTBO OCBITU i HayKK
YKpaiHu, KNiBCbKMI HaLLiOHANIbHWUI YHIBEPCUTET TEXHOJOTIM Ta AM3anHy. - Kuis : KHYT/, 2021.

MexaHika: HaB4a/IbHO-METOAMUYHMIN NOCIOHUK ANA camMocTiliHOT poboTK 3 AgucumniiHm "disuka"
: ONA CTYAEHTIB TexHiyHMx cneuianbHocten / C.4. NanoyeHKo ; MiHicTepcTBO OCBITU i HayKM
YKpaiHu, HauioHanbHUI TexHiYHMI yHiBepcuTeT "XMI". - Xapkis : TOB "B Cnpasi”, 2021. - 115 c.

Bpurineub B.M., TMopnacos C.O. 3aranbHa ¢i3nKa. |HTepHeT-pecypc 3a afpecoro
http://physics.zfftt.kpi.ua

O.M.Kyspb, O. B. Apos3geHko, 0O.B. LonaHiscbka PISUKA. BMBPAHI PO34I/IM MEXAHIKWU.
IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

NabopaTtopHi pob6oTH 3 Kypcy 3ATANBHOI ®I3UKN. IHTepHeT-pecypc 3a
aapecowohttp://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBYaTM BignoBigHO A0
rpadika BUKOHaHHA NabopaTopHUX pobiT

JonomixHa nitepatypa

2.

4.

1. JleKuii 3 MexaHiKM : HaB4YaNbHUW NOCIOHMK Ans cTygeHTiB i3nyHMX cneuianbHocTel

yHiBepcuTeTis / B. M. ly6oBuk, B. M. CyxoB. — X. : XHY imeHi B. H. KapasiHa, 2019. — 312 c.

TeopeTnyHa mexaHika. HaByanbHMIA nocibHmK / YKa.: M.K. WTtaHbko, B.T. LleByeHko, O.C.
OmenbueHKo, /1.d.[13t06a, B.P. Macika, O.M. Nonakos / 3a pea. LUtaHbka M.K. — 3anopixkxa: HY
«3M», TOB «BnaasHuuteo «CraTtyc»», 2021. — 463 c.

EnekTtpuka Ta marHetusm : nigpydHuk / N1. A. Oigyx. — TepHoninb : Nigpy4HUKK i NOCIBHMKN,
2020. — 464 c.

IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

HaBYaNbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/bHOI AUCUUNNIHU (OCBITHBOrO KOMMOHEHTA)

NeKuinHi 3aHATTA
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Temu nekuin, nepenik OCHOBHUX NUTaHb

PekomeHaauii Woa0 3aCBOEHHA

n/
n
Pozain. 1. PI3N4HI OCHOBU MEXAHIKU
. . .. OnpautoBaHHA JIeKUiHOro
Beryn. MpegmeT i 3micT ancumnniHn. BeKTopHi i . L
1 ) maTepiany, poboTa i3 nitepaTypHUMM
CKanApHi BennvnHu. [lii 3 BeKtopamu.
Oxxepenamm 3a Temolo.
KiHemaTuKa maTtepianbHOi TOUKM. OnpautoBaHHA JIeKUiHOro
2 BekTopHMi1 cnocib onucy pyxy. KoopanHatHuiA cnocib | matepiany, poboTa i3 nitepaTypHUMHK
onucy pyxy. PiBHOMipHUI NpAMOAIHINHMIA pyX, O)xepenamu 3a Temoto.
PiIBHO3MiIHHUI NPAMOIHINHUI pyX. PiBHOMIpHMI pyX
no Koy, PiBHO3MIHHWUI pyx No Kony. MepeTBOpeHHA
laninen.
AuvHamika nocTynanbHOro pyxy. OnpautoBaHHA NeKLinHoro
IHepuianbHi cuctemu Bianiky. NMepwnii 3akoH HoloToHa.| maTtepiany, poboTta i3 fiTepaTypHUMMK
3 | Apyrmin 3akoH HbloToHa. TpeTit 3akoH HbIOTOHA. A)epenamu 3a TEMOIO.
OcHOBHe pPiBHAHHA AMHAMIKWU. IMNynbC cMcTEMU. 3aKOH
36epeXKeHHs imnynbey.
Pyx Tin 3miHHOT macK (piBHAHHA MellepcbKoro). LleHTp
mac
OnpautoBaHHA NeKLinHoro
HeiHepuianbHi cucremum signik . o
4 .pu, . ad y' MaTepiany, poboTa i3 nitepaTypHUMHM
Cvnum iHepuiii. BiaueHTpoBa cuaa iHepuii. Cnna
- O)xepenamu 3a Temoto.
Kopionica.
Po60Ta, NOTYXHicTb, eHepriA. OnpavutoBaHHA NeKuinHoro
Pobota Ta MOTYXHicTb cuan. KiHeTMYHa eHepris. maTtepiany, poboTta i3 niTepaTypHUMMU
5 | MNoTeHuiaNbHi MOAA Ta  KOHCEPBATUBHI  CUAW. A)epenamu 3a TEMOIO.
MoTeHuianbHa eHepria. 3B’A30K MiX NOTeHLiaNAbHO
eHeprielo i cunol. 3aKoH 30eperkeHHs MexaHiYyHoI
eHeprii. MpyXHUI Ta HENPYXKHUI yaapy.
EnemeHTH mexaHiKu TBepAoro Tina OnpautoBaHHA JIEKLAHOro
PiBHAHHA MOMeHTIB. 3aKOH 30eperKeHHA MOMeHTY| maTepiany, poboTta i3 niTepaTypHUMMK
6 | imnynbcy. [duHamika TBepAoro Tina. 36epexeHHs| A)Kepenamu 3a TEMOIO.
MOMEHTY iMMyNbCcy BIAHOCHO oOcCi. KiHeTuyHa eHepria
obepTanbHoro pyxy. MomeHT iHepuii. lipockonu
. . OnpautoBaHHA NeKuiHoro
BcecBiTHE TAXKIHHA . L
7 TV MaTepiany, poboTa i3 niTepaTypHUMHK
Pyx nnaHeT. 3akoHK Kennepa. 3aKOH rpasiTaLiMHOI
. . A Oxxepenamu 3a Temoto.
B3aEMoAii. HanpyKeHicTb i NOTeHLian rpasiTaLiMHOro
nona. KoCMiyHi WwBMAKOCTI.
MexaHiuHi KonuBaHHA OnpautoBaHHA NeKuinHoro
APMOHIYHI  KONMBAHHA. 3aracatodi  KO/IMBAHHA. maTtepiany, poboTa i3 nitepatypHUMmn
8 |T 3 6
BumyLueHi KonmBaHHA. ABMLLE Pe30HAHCY Oxepenamm 3a TeMolo.
Po3gin 2 MONEKYJTAPHA ®I3UKU | TEPMOOUHAMIKA
CHOBHI NONOXEeHHA . Bnactusocri rasis NpaLuoBaHHA NEeKUiHoro
(0 MKT. B 0]
9 XapaKkTepucTUKN monekyn. Pyx monekyn. TensnoBal maTtepiany, pobota i3 nitepaTypHUMMU

piBHOBara Ta TemnepaTypa. Bsaemogia monekyn. TUCK
iaeanbHoro rasy. PiBHAHHA KnanenpoHa. Isonpouecu B
rasax.

Axepesnamum 3a Temoto.




CTaTUCTUUYHKMIN po3nogin
®yHKuia po3noginy. ObuncneHHsa cepeaHix 3Ha4YeHb.

OnpautoBaHHA NeKuiHoro
maTtepiany, pobota i3 niTepaTypHUMMU

10 Posnogin Makceenna. XapaKTepuUCTUYHI LWBUAKOCTI| ArKepenamu 3a TEMOLO.
monekyn. Posnogain bonbymaHa. Posnoain Makceenna
—bonbumaHa.
Mepwe HaYyano TepmoanHaMiKK OnpautoBaHHA NeKLinHOoro
BHyTpiwHA eHepria. MaKpockoniyHa poboTa Ta| maTepiany, poboTta i3 nitepaTypHMMMK
11| TennoTta. MNepwe Havano TepmoanHamikn. PoboTa rasy| axkepenamm 3a TeMoto.
B i3onpouecax. TenJ0EMHOCTI igeanbHOro rasy.
AgiabaTHuM npouec, piBHAHHA
agiabatu. MonitponHi npouecu.
Opyre Hayano tepmoguHamiku. EHTponis OnpautoBaHHA NeKuiHoro
Konosi npouecn. Tennosi asuryHu. [pyre Hayano| matepiany, poboTta i3 nitepaTypHMmM
12 TepmoauHamikm.  Teopema KapHo. EHTponiA. o)kepenamu 3a Temolo.
ObuncneHHa eHTponii. Teopema HepHcTa. HepiBHicTb
Knaysiyca. 3akoH 3pocTaHHA eHTponii. EHTponia #
iMOBIipHicTb. Popmyna bonbumaHa
Posain 3. ENEKTPUKA | MATHETU3M
EneKTpocTtaTtuuHe nose y Bakyymi OnpautoBaHHA NeKLinHOoro
13| Bzaemogjn 3apaais: 3aKoH KynoHa, HanpysKeHicTb MaTepiany, poboTa i3 nitepaTypHUMHM
nona, npuHuun cynepno3suyii. Mone gnnona. Mona AMepesiamum 3a TeEMOI0.
po3nogineHux 3apaais. PoboTa cun
€/1eKTPOCTAaTMYHOrO MOoJIA, NOTEHLa, 3B'A30K MiX
HaNpPYyXeHiCTIo | NOTeHLUia/IoM eNeKTPUYHOro nons,
€KBiNoTeHLUia/ibHi MOBEPXHi Ta CMNOBI NiHii. Teopema
NpPO LMPKYNALLI0 BEKTOPA HANPYXKEHOCTI
eneKkTpocTaTMyHoro nonalloTik
BEKTOpa HanpyeHocTi, Teopema laycca.
ObuuncneHHA nonis 3a Aonomorot Teopemu laycca
EneKkTpuyHe none B gieneKTpukax i npoBigHUKax OnpautoBaHHA NeKujiHoro
14 Monapusauis pgienektpukie. Teopema Tlaycca pgnsal matepiany, poboTta i3 niTepaTypHUMMU
OieNneKkTpuKis. BeKkTop D. LienekTpuuHi| axxepenamm 3a Temolto.
CNPUNHATAMBICTb | NPOHMKHICTb. YMOBU Ha MeXi OBOX
Aienektpukis. NpoBigHNKM B €IeKTPOCTAaTUYHOMY MO,
EnektpnyHa  emHictb.  KoHpgeHcatopu.  EHepria
€/1eKTPMUYHOro nons
MNocTitHMII eNeKTPUUHUIA CTPYM OnpaLoBaHHA JIEKLiHOro
XapaKTepuUCTUKN  enekTpuyHoro CcTpymy. [ycTuHa| maTepiany, poboTta i3 niTepatypHUMHM
CTPYMy, PIiBHAHHA HenepepBHOCTI. 3akoH Oma anal g)kepenamum 3a TEMOIO.
15| ogHopigHoro npoBigHWKa. Onip NpoBiAHMKA.

3’eaHaHHA nposigHuKiB. LUyHT i noaaTkoBMn  onip.
EnekTpopywitHa cuna. 3akoH Oma ana HeoAHOPIAHOI
AinAaHKkN. 3akoH Oma As1a NoBHOro Kona. 3akoH Oma B
andepeHuinHin dopmi. PosranyaxKeHi Kona, npasmna
Kipxroda. 3akoH [xoyns-J/leHua B iHTerpanbHin i

andepeHuianbHin dopmax. KK axepena




MarHiTHe none y BaKyymi Ta pe4yoBUHI
MOMEHT CUA WO Ai€ HA KOHTYP 3i cTpyMmoM. MarHiTHUM

OnpautoBaHHA NeKuiHoro
maTtepiany, pobota i3 niTepaTypHUMMU

16 MOMeHT. B3aemogia cTpymis. 3akoH bio-Casapa AKEPENaMN 33 TEMOLO.
Nannaca. Nona npamoro Ta
KPYyroBoro cTpymiB. HamarHiyyBaHHA pe4yoBUHM.
BeKkTop H. Teopema npo UMpKyAALiIK0 MArHiTHOro noaA
B pe4OBUHi. MarHiTHe nose B i30TPONHOMY MarHeTuKy.
MarHiTHi CIPUMHATAMBICTb | NPOHUKHICTb. YMOBM Ha
MeXKi ABOX MarHeTuKiB. MarHeTMKun (napa- i
AiaMarHeTUKK; GepomarHeT1km)
MarHiTHe none y Bakyymi OnpautoBaHHA NEKUiiHoro
17 B3aemogia ABOX eNeMeHTiB cTpymy. 3akoH Amnepa. Matepiany, pobota i3 nitepatypHumm
Cuna JlopeHua. Pyx 3apag)eHux 4YacTuHok B AKEPEAMM 33 TEMOIO.
OAHOPiIgHOMY eneKkTpuyHomy noni. Epekt Xonna.
MNoTiK i WMpKyAnALUia mardiTHoro nons OnpautoBaHHA NeKuiHoro
18 Teopema aycca Ana marHiTHoro nons. Teopema npo | Matepiany, poborta i3 sitepatypHumu
L||y1p|(ynﬂ|_||i|.o axepenamum 3a Temoto.
MArHiTHOro NoaA CTPYMiB y BaKyymi. PO3paxyHoOK
MarHiTHOro NoNA CTPYMiB 33 AONOMOTOI0 TeOpeEMU NPO
uMpKynauito.
flBULLE eNeKTPOMArHITHOI iHAYKLiT OnpautoBaHHA NeKuiHoro
19 EnektpomarditHa iHaykuis (EMI). Ctpym npwm maTtepiany, pobota i3 niTepaTypHUMMU
3aMUWKaHHI Ta PO3MMKAHHI KOJIa 3 iHAYKTUBHICTIO. AXKepenamm 3a Temoto.
EHepria marHiTHOro nons.
Mpupoga EMI. Buxpose enektpuyHe nose
EneKTpuyHi KONIMBaAHHA OnpautoBaHHA NeKujiHoro
BinbHi enekTpomMarHiTHi KonMBaHHA. 3aracatoui maTtepiany, pobota i3 niTepaTypHUMMU
20| eneKTpOMarHiTHi KOAMBaHHA. BumylLeHi AXKepenamu 3a TeEMOI0.
€NEeKTPOMArHiTHI KOAMBAHHA. ABuULe
pe30HaHcy.
3MiHHMI4 cTpyMm OnpautoBaHHA NeKujiHoro
Onip B Koni 3miHHOro ctpymy. EMHicTb B KOAi maTtepiany, pobota i3 niTepaTypHUMMU
21 3MIHHOTO CTyMmYy. IHAYKTUBHICTb B KON 3MiHHOIO AXKepenamu 3a TemMol0.
CcTpymy. 3akoH Oma ana 3miHHOro
cTpymy. Pe3oHaHc Hanpyr. Pobota i MOTYXKHicTb
3MiHHOro CTpyMy. Pe30oHaHC cTpymis.
PiBHAHHA Makcsenna OnpautoBaHHA NeKLIMHOro maTtepiany,
22 Ctpym  3MiweHHs.  PyHaameHTanbHi  PiBHAHHA pobOTa i3 NiTepaTypHUMM AXKepeaMu
eNleKTpOMarHiTHoro nonsa (piBHAHHA Makcsenna). 3a
MaTtepianbHi PiBHAHHA. AndepeHnuianbHi| Temoro.
XapaKTepucTukm nona. PiBHAHHA Makcsenna B

JNIOKanbHin (audepeHuianbHit) dopmi. EHeprisa i noTiK
eHeprii, BekTop YmoBa — T[loWHTiHra, iMnynbC

€/1IEKTPOMa FHITHOro NonA

MpakTUuHi 3aHATTA

OCHOBHMM 3aBAAHHAM UMKAY MNPAKTUYHUX 3aHATb € OBOJIOAIHHA CTyAeHTamMM npuiomamu i
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MeToAaMM NPAKTUYHOIO 3aCTOCYBAHHA 3HaAHb.

[Nns NiaroToBKM A0 NPAKTUYHOrO 3aHATTA CTYAEHT NOBUHEH 1) onpautoBaTy TEOPETUYHUNI maTepian
3a TEMOIO 3aHATTS; 2) BUBYMTU NPUKIAAM PO3B’A3YBAHHSA 3a4a4; 3) NPOMTU TECT NEePEBIPKMU rOTOBHOCTI 40
NPaKTUYHOro 3aHATTA. MicnA NpoBeAeHHA 3aHATTA BMKOHATW AOMALUHE 3aBAAHHA MO PO3B’A3YBAHHIO
3a4au.

Ne n/n HasBa TemMu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb

Po3ain 1 ®I13U4HI OCHOBU MEXAHIKU
KiHemaTtMka nocTtynanbHoro i obepTanbHOro pyxy. OCHOBHI KiHEMATUYHI BEANYMHM.
1 BigHOCHICTb pyxy. Pyx No KpUBONIiHiNHI TpaekTopii. HopmanbHe, TaHreHuiasibHe | NOBHe
NPUCKOPEeHHA. HepiBHOMIpHWUI pyX NO Kony.
KpuBoniHiiHWI Ta 06epTanbHUM pyX.
2 Pyx nNO KPWBONIHIMHIN TPAEKTOpii, HOpPMaNbHe | TaHreHujasbHEe MPUCKOPEHHA.
HepiBHOMIipHWI pyXx No KoAy.
JdnHamika NnocTynanbHOro pyxy.
3 OcHOBHe piBHAHHA MexaHiKkM nocTynanbHoro pyxy (Il 3akoH HbtOTOHa Ta MOro 3acToCcyBaHHA).

Imnynbc. 3aKoH 36eperkeHHA imnyabey. IMnynbc Tina Moro 3miHa nig Aieto cnn. Imnynsc

4 CUCTEMMU TiN, YMOBM 36eperKeHHA iMMNy/bCy, 3aCTOCYBaHHA 3aKOHY 36epeXKeHHs imnynbcy.
5 EHepris, poboTa, NOTYXKHiCTb. 3aKOH 36eperkeHHnA eHeprii. CymicHe 3acTOCYyBaHHS 3aKOHIB
3beperkeHHsA. KiHeTMYHa Ta NoTeHLjia/ibHa eHepris.
6 [AvHamika TBepAoro Tina. 3aKoH 36epekeHHA MOMEHTY iMNybCy.
OcHoBHe piBHAHHA AMHaMiKa 06epTasbHOro pyxy. 3aKoH 36epeKeHHA MOMEHTY iIMMy/bCy.
7 OcHOBHe piBHAHHA AMHAMIKM TBEPAOTO TiNa.
3acTocyBaHHA OCHOBHOIO PiBHAHHA AWHAMIKM TBEpPAOro Tifia. MomeHTH iHepLii Tin.
3 3aKoH 36epexeHHs eHeprii. CymicHe 3aCTOCyBaHHA 3aKOHIB 36epeKeHHsA. B3aeMHI
nepeTBopeHHA eHepril. MNpy»XHi Ta HENPYKHI 3iTKHEHHSA.
Po3pin 2 MONEKYJIAPHA ®I3UKU | TEPMOOUHAMIKA
9 MonekynapHo-KiHeTUYHA Teopia rasis. PiBHAHHA BaH-gep-Baanbca.
3aKoHM igeanbHOro rasy. 3acTocyBaHHA pPiBHAHHA KnanelipoHa. 3aKoHu isonpouecis.
10 Meple Hayano TepmogmMHamikn. BHYTpiWHA eHepris Ta poboTa rasy. TENJ0EMHICTb rasis.
TepmoauHamiyHi umknn. KK tennoBoi mawmHu.,
Po3pin 3. ENNEKTPOCTATUKA
11 EnekTpunyHe nosne y BaKyyMi: Hanpy»XeHicTb N0OAA TOYKOBUX i PO3NOAINEHNX 3apALIB;
Teopema laycca.
12 MoTeHuian eNeKkTpMYHOro nons, poboTa cMA NoNs, eHepria B3aEMogii 3apasiB.

13 LieneKkTpuku B eNIeKTpMYHOMY Noni

14 EMHICTb, KOHZEHCATOPU, EHEPTIA E1EKTPUYHOTO NOJIA.

MocTinHMN enekTpnYHMN cTpyM. 3akoH Oma. PoboTa Ta NOTyKHiCcTb
cTpymy. KK axxepena.
3akoH Oma ans HeogHoOPIAHOI AinAHKKM Kona. Mpasuna Kipxroda

15

16

Po3gin 4. MarHeTusm

17 MarHitHe none y Bakyymi. 3akoH bio-Casapa-/lannaca.

18 3aKkoH Amnepa, cuna JlopeHua.

19 EnekTpomarHitHa iHayKLuinA.

20 EneKkTpomarHiTHi KonMBaHHA.




21 3MiHHWI CTPYM

22 PiBHaHHA MakcBenna

NabopaTopHi 3aHATTA

Y papyromy cemecTpi CTyYAEHTU BWKOHYIOTb nabopaTopHi pobotn 3 uukny «MexaHikay,
«MonekynsapHa ¢i3nKa i TepmogmHamika» Ta «ENeKTpuKa i marHetusm» BignoBiAHO A0 BCTaHOBJIEHOIO
rpadika Ta poskaaay 3aHATb.

OCHOBHMM 3aBAQHHAM UMKAY nabopaTopHUx pobiT € HAbyTTA cTyaeHTaMu A0CBigYy NPOBeAEeHHA
eKCMepPUMEHTaNIbHUX OOCAIAMEHb MPU MNepeBipLi MOM0XeHb Teopii Ta 3aCBOEHHA npaBua 0bpobKu
eKCNepUMeEHTaNbHUX AaHMX Ta OPOPMIEHHSA O4EPHKAHUX Pe3YNbTaTiB.

[na nigrotoBkn Ao poboTM B AUCTAHUIMHOMY pexumi Tpeba: 1) BUBUMTM MONOXKEHHA Teopii; 2)
niaroTyBaTM MNPOTOKOA AO0CANIAXKEHHS; 3) 03HaMoMMUTUCA 3 BipTya/nbHOW NabopaTopHo poboTolto.
[ANCTaHLIMHWMI Kypc po3TaloBaHO Ha canTi physics.zfftt.kpi.ua

KoxkHa Bpuraga HaBYanbHOI rpynu CTYAEHTIB Ma€ CBiM rpadik BUKOHAHHA NabopaTopHUx pobiT, wo
BiZANOBiAA€E 3MiCTY BigNOBIAHOT OCBITHLOT NPorpamu. Npadik BUKOHAHHA POBIT BKAKOYAE HOMEPU HaBYaNIbHUX
TUXHIB BiZl NOYaTKy cemecTpy, Homepw bpurag Ta BignoBiaHi Homepu 1abopaTopHUX PobiT.

Poboui
TUXKHI | 1-2 3-4 5-6 7-8 | 9-10 | 11-12 13-14 | 15-16
Homep
6purag
I,V 1-1 1-4 1-5 1-9 2-1 2-11 o
UV ™ I x
1, VI T E| 1-2 1-3 1-6 1-7 2-2 2-9 T E
s & Q@ «
1", Vil 5 5| 1-3 1-2 1-7 1-6 2-3 2-12 2 5
m o (3] ™
v, VIl 1-4 | 1-1 | 19 | 1-5 2-4 2-5 ™

B Tabnmuj HaBeaeHO po3LMdpPoBKY HyMmepallii 1abopaTopHMX PobiIT

Ne n/n Ha3sa nabopaTopHoi pob0oTn (KOMN'IOTEPHOTO NPAKTUKYMY)

1-1 | O6bpob6Ka pe3ynbTaTiB BUMiptoBaHb y ¢i3nyHin nabopaTtopii

1-2 BuBYeHHA AMHaMiIKn 06epTanbHOro pyxy Ha NpUKAagi ¢isM4HOro ManaTHMKa

BuBYEHHA ANMHAMiKM 0bepTanbHOro pyxy Ha OCHOBI MaaTHUKa Obepbeka abo 060poTHOrO
MaATHUKA.

1-4 | [locniasKeHHA KOIMBAIbHOTO PyXy 3 0NOMOrol 060pOTHOro ManTHUKaA.

1-3

1-5 Bu3HauyeHHA KoediuieHTa B'A3KocTi pignHn metogom CToKca.

1-6 B13HaYyeHHs BigHOLLIEHHA TENJIOEMHOCTEN Cp/CV ONA NOBITPA.

1-7 BuBYEHHA NamiHapHOI Teuii rasy Kpisb TOHKI TPYOKM.

1-9 BuBueHHA po3noginy bonbumaHa.

2-1 Bu3HauyeHHA onopy NpoBiAHMKA 32 AONOMOroK MOCTa CTas0ro cTpymy (mocta YitcToHa).

2-2 BuMmiptoBaHHA €NeKTPOoPYLLIMHOI CUIM MeTOA0M KoOMNeHcalil.

2-3 BM3HayeHHA EMHOCTI KOHAeHcaTopa MeToA0M 6aNiCTUYHOrO rasibBaHOMETpa.

2-4 | BUBYEHHSA eIeKTPOHHOro ocumnorpagda.

2-5 BMBYEHHA eNeKTPOCTaTUYHOrO NONA.

2-9 BM3HayeHHA NUTOMOrO 3apAay eIeKTpOHa MeTOA0M MArHeTpPoHa.

2-11 | 3HiMaHHA KPUBOI HAMaArHivYyBaHHA Ta NeTAi rictepesncy GepomarHeTmKiB y MarHiTHUX NONAX.



https://youtu.be/jq94ZLs746o

2-12 | BumiptoBaHHSA iHAYKLii MarHiTHOro NonA eNeKTPOMarHiTy.

6. CamocriliHa poboTa cTyaeHTa

CamocTiliHa poboTa CTyAeHTa BKAKOYAE: ONPaLOBaHHA NIEKLIMHOIO maTepiany Ta OKpeMux NUTaHb
Teopii, AKi BUHOCATLCA Ha CAaMOCTiliHE ONpPaLOBaHHA, NiArOTOBKA A0 NMPAKTUYHMX 3aHATb, PO3B’A3yBaHHA
3aZa4 AOMALHbOrO 3aBAaHHA, MiArOTOBKY A0 NabopaTOpHUX PO6IT, BUKOHAHHA 3aBAaHb AOMALLHIX
KOHTPO/IbHWUX POBIT, NiZrOTOBKY 4,0 MOAYNbHUX KOHTPONbHUX PODBIT.

OnpautoBaHHA NeKLiMHOro maTtepiany NpoOBOANTLCA PEryiApHO NPOTATOM CEMECTPY HanepeaoaHi
HACTYNHOI NeKLii i NONAra€e B NOBTOPEHHI HABYa/IbHOrO MaTepiany 3a KOHCNEKTOM Ta 32 PEKOMEHA0BAHOO
niTepaTtypoto. BUKoHaHHA i€l poboTn notpebye Big 30 Ao 60 XBUAWH.

MigrotoBKa 40 NPAKTUYHMX 3aHATb MOMArAE Y NOBTOPEHHI/BUMBYEHHI BiANOBIAHONO TEOPETUYHOTO
MmaTepiany Ta po3bopi npMKNaais po3s’a3yBaHHA 33434 3 A4aHOI TeMU. BUKOHaHHA L€l pob0TH BUMarae Bifg,
1 po 2 roguH.

Po3B’sA3yBaHHA 33434 AOMALIHbOrO 3aBAaHHA NPOBOAMUTLCA 3 METOH 3aKPiNAEHHA 3HaHb Ta YMiHb
NPaKTUYHOrO 3aCTOCYBaHHS MOJIOXKEHb Teopii, HAbYTUX Ha ayANUTOPHMX 3aHATTAX. BUKOHAHHA Uiel poboTu
noTtpebye Big 1 Ao 3 roguH.

MigrotoBka Ao nabopaTtopHux pobIiT nepenbavyae BMBYEHHA CTYAEHTOM 3aKOHIB @i3nKK, AKi
nepesipAlTbLCA MPU BUKOHAHHI /1abopaToOpHUX AOCAIAMKEHb, METOAMKM NpPOBEAEHHA A0CNIAMKEHb,
npunagis, WO 3aCTOCOBYIOTbCA ANA BUMIPIOBAHb, NOpAAKY OOPOOKM pe3ynbTaTiB eKCnepuMeHTy.
BuKoHaHHsA uiei poboTn noTtpebye Big 1 ao 3 roamH. MNicha nposeaeHHA nabopaTopHoi poboT CTyaeHTH
NOBMHHI 0GOPMUTM pe3ynbTaTh AO0CAIANKEHb: BUKOHATU HeobxigHi obuncneHHs, nobyaysaTtun rpadiku,
po3paxyBaTy NOXMOKKU. Pe3ynbTatn 06pobKM eKcnepuMeHTaNbHUX AaHUX NOBUHHI ByTW NpeacTaBneHi He
Ni3Hille HacTynHoro 1abopaTopHOro 3aHATTS.

Po3paxyHkoBo-rpadiyHa poboTa cKIafaeTbca 3 ABOX YacTUH: «Di3nyHi ocCHOBU mexaHikn. OcHoBM
MONEKYNAPHOT Pi3nKKM | TepMmogMHamiKn» Ta «EnekTpumka i marHeTuam». KoXKHa YacTMHA CKIada€eTbCa 3
BOCbMMW 3ajad, BiANOBIAHO A0 Nporpamu Kypcy. Ha BMKOHAHHA KOXHOI 3 4acTUH nepegbayeHo 5 — 6
TUXKHIB.

MiarotoBKa 40 MOAYNbHUX KOHTPOJIbHUX PO6IT nepenbavyae NOBTOPEHHA CTYAEHTOM MOJIOMKEHb
Teopii Ta iX NpakKTUMYHOro 3acTocyBaHHA. MoaynbHa KOHTpPO/bHa poboTa nepenbayvae CKAaZaHHA
KOHTPO/IbHOTO TeCTyBaHHSA. BUKOHaHHA Liel poboTn Bumarae Big 1 Ao 6 roguH. Miarotoska 4o eK3ameHy,
LLLO BK/IIOYQAE B cebe cMcTemaTm3au,ito OTPMMAHUX 3HAHb BMPOA0BK CEMECTPY Ha Pi3HUX BUAAX AiANbHOCTI,
TaKMX AK AeKLUil, NpaKTUYHi 3aHATTA, NabopaTopHi 3aHATTA, KOHTPO/bHI 3axogu. Ha nigrotosky ao
eK3ameHy nepeabayeHo 23 roguH.

JopnaTtkoBi 6ann 3a NpoOxoAKeHHs aganTauinHoro kKypcy 3 ¢ismkm Big IMAO KMl im. Iropa
CikopcbKoro HapaxoByHTbCA BignoBigHO A0 6anis, BKa3aHMX y cepTudikaTi, nicna oTpMmaHHA AONYCKY A0
icnnty.

MoniTUKa Ta KOHTPOb
7. NoniTMKa HaBYaAbHOI ANCUUNIHM (OCBITHBOrO KOMNOHEHTA)
BiaBiayBaHHA neKuii, NPaKTUYHMUX 3aHATb Ta NabopaTtopHux pobit € obos’askoBum. Y pasi
XBOPOOM CTyAeHT 3000B’A3aHMI NpeacTaBAATM  [O0BIAKY MNP0 TePMiH MNPOXOAMKEHHA NiKyBaHHA,

0bOpPMIEHY HANEXHMUM YUHOM B YCTAHOBI, A€ NPOXOAMNO NiKyBaHHA. B iHWKWX BMMagKax (Hanpuknag,
CiMeWHi 06CTaBMHM) NUTAaHHA BUPILIYETLCA B iHAMBIAYabHOMY NOPAAKY Pa3oM 3 BMKAagayem. Y byab-
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AKOMY BUNAAKY CTYAEHTaM PpeKOMEH/YETLCA BiABiAYBaTU YCi BUAM 3aHATb, OCKI/IbKM HA HUX BUKNAJAETLCA
TEOPETUYHUIA MaTepian Ta pPO3BMBAKOTbCA HABWUYKM, HeobXigHi ANA BWKOHAHHA CEeMecTpOBOro
iHAMBIAYaNbHOTO 3aBAAHHA, NabopaTopHMX POBIT Ta JOMALLHIX 3aBAaHb.

Pe3ynbTaT¥ BUKOHAHMX NPAKTUYHUX pobIT odopmatoloTbCa y BUTNALI 3BIiTIB, HANUCAHUX Bif, PYKW.
3BiT CynpoBOAXKYETbCA GOpMynamMu, rpadikammn — efleMeHTaMu, AKi NigTBEPAKYIOTb BUKOHAHHSA 3aBAaHb
Ta o4eprKaHi pe3ynbTaTu.

3a gMcTaHLUiMHOT PopmMM HaBUYAHHA 3BIT BUKOHYETLCA Bif, PYKM, | HA NepeBipKY HAAAETbCA Y BUTNALI
danny B pdf popmarti. BeanocepeaHin 3axumcT BigdyBaeTbca y popmi cnisbecian, 3anuTaHb-BiaNoBIgEN.
3axuuieHi poboTn cTyaeHTH HagcmnatoTb B Google Class ae 36epiratoTbes.

Mig 4yac npoBeAeHHs JNEeKUiMHUX, MNPaKTUYHMX Ta /1abopaToOpHUX 3aHATb 3ab0pPOHAETLCA
BMKOPUCTOBYBATM MOBiNbHI TenedoHM oA CNinKyBaHHA Ta He CaHKLiOHOBAHOro nowyky iHdopmauii B
IHTepHeTi. Ix MOXHa BUKOPUCTOBYBATH TiNbKM ANA NPOXOAMKEHHA TECTYBaHHA, a TaKOX 418 NPOBeAeHHs
064YMCcNeHb Ha NPAKTUYHMX | NaBOPATOPHUX 3AHATTAX Ta BUMIPIOBAHHA Yacy Ha N1abopaToOpHUX 3aHATTAX (B
pa3i HaABHOCTI B CMapTHOHi BigNOBIAHMX NPOrPaMHUX MPOAYKTIB).

B pasi ancraHuinHoi popmmM HaBUYAHHA Ha NeKLiT BUK/1aZa4 KOPUCTYETLCA BAACHUM NpPe3eHTalinHUM
maTtepiasiom; BUKopuctosye Zoom Ta Google Meet ans BMKnagaHHA HaB4YanbHOro martepiany, |IDroo ana
npoBeAeHHA NPaKTUYHMX 3aHATb, Class Time pna npoBeaeHHA NOTOYHOrO KOHTpOAtO. PesynbTaTu
BMKOHaHHA 3aBAaHb CAMOCTIMHOT poboTH CTyAEHTU 3aBaHTaXKyOTb B Google Class.

[lo BUKOHAHHA NabopaTopHUX POBIT AOMNYCKAOTLCA CTYAEHTM 33 YMOB: 1) NpMUCYTHOCTI Ha napi; 2)
HAABHOCTI MPOTOKOAY; 3) Nicna ycnilwHOro NPOXoAXKEHHA BXiZ4HOro KOHTPOALO. Pe3ynbTaTn BUMipIOBaHb
CTYZAEHTWN 3aHOCATb Y NPOTOKOA | Npea’ABNAI0Tb BUKNAAAUYy A5 NepeBipKu. He nepesipeHi AaHi A0 3axucTty
He npuimatoTbea. [1na 3axmucty nabopaTopHoi poboTU CTYAEHT NOBMHEH AAaTW BiANOBIAb HAa KOHTPO/bHI
3aMNWUTaHHA, NPaBUAbHO 0POPMUTU pe3yabTaTh BUMIpiIB (pPO3paxyBaTy 3HAYEHHA HEOOXigHWUX BENUYMH,
nobyaysatn rpadiyHi 3anexHOCTi BiANOBIAHO A0 iCHYOUYMX MPaBua, 0BYMCAUTU NOXUOKK, 3anmcaTu
OCTaTOYHi pe3ynbTaT AOCNIAHKEHHA 3 AOTPUMAHHAM NPaBUA OKPYIAEHHSA, 3p06UTM BUCHOBKM NO Pob6OTi).

[0 KOHTPO/IbHMX 3aX0A4,iB, HA NPAKTUYHUX 3AHATTAX AOMYCKAOTLCA Ti/IbKKU Ti CTYAEHTU, AKI NPUCYTHI
Ha 3aHATTI.

3axuCT pe3ynbTaTiB BUKOHAHHA pPobOTM NPOXOAUTb B YCHIN GOPMI, B XOAi AKOI CTYAEHT NOBUHEH
NOriYHO Ta 06r'PYHTOBAHO NOACHUTM PO3B’A3yBaHHA BCiX 3aBAaHb.

3aoxo4dyBanbHi 6anuM BUCTaBAAKOTLCA 3a: aKTUBHY POOOTY Ha MPAKTUUYHWMX 3aHATTAX; y4acTb Y
$aKyNbTETCbKUX Ta IHCTUTYTCbKMX onlimniagax 3 ¢isnku. KinbKicTb 3aoxovyBaHux 6anis He 6inbwe 5. o
PENTUHTY CTyAeHTa AOLATKOBO BK/OYAKOTbCA 6anu, ofeprKaHi Ha CTyAEeHTCbKUX (i3NYHMX HAyKOBO-
NPaKTUYHUX KOHbEpPEeHLiAX 3a YMOBM Npea’sBNeHHA BianoBigHoro ceptudikaTy.

MoniTMkolo AeananHis nepenbavyaerbcA HeOOXiAHICTb CBOEYACHOrO BMKOHAHHA 3aBAaHb. Yci
nMcbMoBi  poboTn MmatoTb OyTM 3axuueHi [0 3aKiHYeHHA TeOpPeTMYHOro HaBYaHHA B CeMecTpi.
MepecknagaHHA TakMX 3aBAaHb NPOBOANTLCA Y MPU3HAYEHUIN BUKNAAa4YeMm Yac.

Yci y4aCHMKM OCBITHLOIO NMpoLecy: BUKAaAadi i cTyaeHTU B npoueci poboTH BUBYEHHA AUCUMNAIHN
MaloTb KepyBaTUCb NPMHLUMNAMM akagemiyHoi aobpoyecHocTi, nepeabadeHnmmn «Kogekcom 4ecTi
HauioHanbHOro  TexHIYHOro  yHiBepcuTeTy  YKpaiHM  «KUIBCBKMM  MNOMITEXHIYHUIM  IHCTUTYT»»
https://kpi.ua/code.

AkagemivyHa fo06poyecHiCTb Ma€e Ha yBa3i OBOJIOAIHHA CTYAEHTOM HeOobXiAHWMMMKM 3HaHHAMMK Ta

YMIHHAMW Ta 34aTHICTb NPOAEMOHCTPYBATM Ui 3HaHHA Ta YMiHHA. AkagemiyHa He aobpoyecHicTb
NPOABAAETLCA Y 3aCTOCYBAHHI CTYAEHTOM LUNAPranoK, HECAHKLLIOHOBAHOrO JOCTYNY B IHTEPHET, TOLWLO Nig,
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Yyac KOHTpPOANbHMX 3axogiB (3axucty [AKP, nabopaTopHux pob6iT, BMKOHaHHI 3aBAaHb MOALYNbHUX
KOHTPO/IbHMX POBIT, NiaroToBL,i Bianosigen Ha icnuTi). B pasi BUABNEHHS akagemivyHoi He obpodyecHOoCTi
KOHTPO/IbHWI 3axia, ANA AAaHOro CTYAEHTA NPUNUHAETLCA | NEPEHOCUTBCA Ha iHLWKM Yac.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOoAL: AOMaALLHI PO6OTHK CTyAEHTa, 1abopaTopHi poboTH, KOHTPObHA poboTa
KaneHOoapHuii KOHMpPonb: NPOBOANTLCA ABiYi HA CEMECTP AK MOHITOPMHI NMOTOYHOrO CTaHYy BMKOHAHHA
BUMOT cunabycy.

Kputepiii Nepwa Apyra
aTecTauin aTecTauin
TepmiH aTecTau,ii 8-Ui TMXOeHb | 14-ni TUXAEHb
Ymosu MOTOYHUI PENTUHT >8.1 6anis >19.5 6anis
TPUMaHHA o .

oTpVMa MoToYHuI NabopaTtopHi poboTn + -
arecrault KOHTPO/IbHMM 3axig, CcTyAeHTa 1-2

MoTo4HUM JTabopaTtopHi poboTu + +
KOHTPO/IbHWI 3axig, cTyaeHTa 3-5

MoToYHMM JomalwHi pobotn + -
KOHTPO/IbHWI 3axig, cTyaeHTa 1-3

MoTouHuM JomawHi pobotn + +
KOHTPO/IbHWI 3axig, cTyaeHTa 4-7

Cemecmposuli KOHMPOb: eK3aMeH
Ymoeu donycky 0o cemecmpo80o20 KOHMPOIO.
0Ob6os8’s3KosI:
BukoHaHi nabopatopHi pobotn
BuKoHaHa KOHTpobHa poboTa
BuKoHaHi gomaluHi pobotn
MoTo4Hui penTnHr RD > 30 6anis
Heobos'sa3Kosi:
Mo3MTUBHMI pe3ynbTaT NepLioi Ta Apyroi atectauii
Cucrema peTUHrosux 6anis
YMOBOK A0MNYyCKY A0 CEMECTPOBOrO KOHTPO/IIO € BMKOHAHHA YCiX MOTOYHUX KOHTPOJbHMX 3axo4iB Ta
penTuHr 6inbwnii 3a 30 6anis. Ha ocTaHHbOMY 33 PO3KN3AAOM 3aHATTI NPOBOAUTLCA 3aXMCT AOMALLHbLOI
KOHTPO/IbHOI poboTu.
Po3paxyHok wKanu pelimuHzy:

Neo KoHTponbHMI 3axia cemecTp % Barosuit 6an |Kinb-Tb Bcboro
3/n

1 3axuct nabopaTopHUxX pobiT 18 |3 6 18

2 3axmcT AOMallHixX 3aBAaHb 20 2.5 8 20

4 3axmUCT KOHTPObHOT PO6OTH 12 12 1 12

5 EksameH 50 |50 1 50
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Bcboro 100

Tabnuysa eidnogioHocmi pelimuHaoeux 6anie oyiHKam 3a yHisepcumemcobKor WKAnoK:

Kinbkicme 6anie OuiHKa
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 HAobpe
74-65 3a40Bi/IbHO
64-60 JocTaTtHbo
MeHwe 60 He3apgoBiNbHO
He BMKOHaHi yMmOBM 4OMNYCKY He gonyweHo

9. [HopartkoBa iHbopmauifa 3 AUcuMNAiHN
Mepenik NnUTaHb, AKi BUHOCATLCA HAa eK3aMeH

1. Cnocobu onuncaHHA pyxy. BeKTOpHUI Ta KOOPAMHATHUI cnocobu onncaHHA pyxy. Paaiyc-sekTop,
WBMAOKOCTI, NPUCKOPEHHA.

2. WBMAKicTb, HOpMasibHe Ta TaHreHuiasibHe MPUCKOPEHHA.

3. Pyx TOYKM NO KoAly i NapameTpu LbOoro pyxy (KyT NoOBOpPOTY, BEKTOPU KyTOBOI LUBMAKOCTI Ta KyTOBOIo
NPWUCKOPEHHA).

4. 3aKoHW HblOTOHA. 3aKOHM CUA Y MEeXaHiLi, NPUHLMN Cynepno3nuii.

5. HeiHepuianbHi cuctemm Bigniky. Cuam iHepuii npu noctynanabHoMy Ta obepTanbHOMY pyci cuctemu
BiANiKy. 6. IMNynbc Tina Ta cuctemu Tin. 3aKOH 36epekeHHA imnyabcy. [OHATTA NPO LLEHTP Mac.

7. PoboTa cun: NOCTiMHOT, KOHCEPBATMBHOI, HEKOHCEPBATUBHOI. PO60Ta LLEHTPaIbHOT CUAIN.

8. KiHeTn4yHa eHeprifa, Teopema Npo KiHETUYHY eHeprito.

9. MoTeHUianbHa eHepria (Nona cuam TAXKIHHA, NPYXHOI Aedopmau;i).

10. NoBHa MexaHiuHa eHepria. 3aKoH 36epekeHHA eHeprii.

11. Mpy»KHi i HENPYXKHI 3ITKHEHHA.

12. MOMEHT iMNyNbCY, MOMEHT CUAN. 3aKOH 36eperKeHHS MOMEHTY iMMY/bCy.

13. O6epTaHHSA Ti/la HABKOI0 HEPYXOMOi OcCi. OCHOBHE PiBHAHHA AMHaMiKM obepTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LUTteliHepa.

14. NMoctynatu EHWTeMHa. JoBXMHa BiApPi3KY i MPOMIKOK Yacy B Pi3HUX iHepLiaIbHUX CUCTEMAX BiaiKy.
15. NepeTBopeHHn JlopeHua. JoaaBaHHA WBUAKOCTEN B PENATUBICTCKIN KiHeMaTuLi.

16. PensatmBicTCbKMM iHTEpPBanN.

17. PenatumBicTcbKM imnynbce. pyrmin 3akoH HbloTOHa B cnewianbHil Teopii BigHOCHOCTI.

18. PoboTa i KiHeTUYHa eHeprisa B cneuiasbHi Teopii BiAHOCHOCTI.

19. 3B'A30K eHeprii Ta iMnNynbcy B creLianbHin Teopii BiAHOCHOCTI.

20. OCHOBHIi NOHATTA MO/IEKYNAPHO-KIHETUYHOI TEOPII: Maca i pO3Mip MONEKY/, KiNIbKICTb PEYOBUHMN,
MONAPHA Maca, KOHLeHTpaLiA.

21. Temnepatypa Ta ii 3B'A30K 3 cepeIHbOI0 EHEPTIEID PYXY MOJIEKYI.

22. Mopgenb igeanbHoro rasy. TUcK rasy. OCHOBHE pPiBHAHHA MONEKYNAPHO-KIHETUYHOI Teopii. PiBHAHHA
CTaHy iAeanbHOro rasy.

23. I3onpouecu igeanbHOro rasy, ix 3aKoHu i rpadiku.

24. Mopenb peanbHoro rasy. PiBHAHHA BaH-aep-Baanbca. 130Tepmu peanbHOro rasy. KputnyHi
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napameTpu.

25. MNoHATTA Npo GYHKL,i0 po3noainy (3aranbHi yasneHHs). PyHKUia po3noainy Makcsenna 3a

NPOEKLIAMM WBMUAKOCTI Ta 32 aBCONOTHUM 3HAUYEHHAM WBUAKOCTI. XapaKTepPHi LWBUAKOCTI MONEKYA.

26. bapomeTpuyHa popmyna.

27. BHyTpiwWwHA eHepris. PoboTa rasy. Mepwe Havyano TepMmogMHaMiKK.

28. TennoeEMHICTb igeanbHoro rasy. Yucno cryneHis ceoboam monekyn. 3s'asok tennoemrkoctent Cp Ta Cy.

29. ApiabaTHuii npouec. PiBHAHHA agiabaTtu, rpadik agiabaTtHoro npouecy. PoboTa rasy B agiabatHomy

npoueci.

30. MNpuHUMn nobyaosu Tennosux AsuryHis. KK tennosoro agBuryHa. laeanbHuii Ten10BUiM ABUTYH Ta

noro KKA. pyre Havyano TepmoguHamiku

31. O60pOTHI Ta HEOBOPOTHI NpouecH. EHTponis. 3aKoH 3poCTaHHA eHTPoNii B HEOOOPOTHUX NpoLLecax.

32. fiBMLa nepeHocCy : iX 3arasibHa XapaKTepucTuKa.

33. Asuwe andysii igeanbHoro rasy.

34. AsnLe TeNnNONPOBIAHOCTI iAeaNbHOrOo rasy.

35. fiBue BHYTPIWHbLOrO TEPTA.

36. ENeKTpMYHMI 3apAg, | MOro XxapakTepuCcTUKN. EnekTpmuyHe none. HanpyKeHicTb NONA TOYKOBOrO

3apAaay. MpuHumn cynepnosuuii. ObumncneHHA Hanpy>KeHOCTi NONA PO3NOAINEHUX 3apALIB.

37. Teopema lNaycca Ta ii 3aCcTOCYyBaHHA. [JMBEpPreHLia BEKTOpPA HaNPyXeHOCTI.

38. PoboTa cun eneKkTpoCcTaTUYHOro nonsd. NMoTeHuianbHUN XapaKTep enekTPoCTaTUYHOro NoAA.

MoTeHuianbHa eHepria i noTeHuian. MpuHUMN cynepno3unu,ii anA noTeHuiany.

39. 3B'A30K HaNpPY»XEHOCTi i NOTeHUiany enekTpocTaTtuyHoro nona. OnepaTop rpagieHTy.

40. EnekTpuYHuii aAnnonb. EnekTpuyHe nosie TOMKOBOro ANNOJIA: NOTEHLa/ Ta HAaMNPYXeHicTb nons.

41. MNMoseaiHKa AMNonA B eNeKTPUYHOMY O4HOPIAHOMY Ta HEOQHOPIAHOMY MOAi.

42. I'padiuHe 306parkeHHA nonis. JliHii BEKTOpa HanpyXeHoCTi (CMNOoBI NiHil), eKBiNOTeHUiaIbHi NOBEPXHI.

43. EneKTpu4yHe nosne B AieNeKTPUKax, BEKTop nonapusauii. Bektop D, AienekTpmMyHa NPOHUKHICTb

44. 3MiHa HOPMa/IbHOI Ta TaHreHLia/IbHOT CKNAA0BUX HANPYXKEHOCTI eN1eKTPUYHOIO NOAA Ha MeXi noainy

OieneKkTpuKis.

45, EneKTpuyHe nose B MeTanax.

46. EHepria enekTpMYHOro nons.

47. EMHicTb, KOHAEeHcaTopu. 3’eAHaHHA KOHAEHCATOPIB.

48. EHeprisa 3apALKeHOro KoHgeHcaTopa.

49. MarHiTHe none, iHAYKLWiA MarHiTHoro nons. 3akoH bio-CaBapa-/lannaca. MarHiTHe nosie NpsaAmoro i

KOJ10BOrO CTPYMIB.

50. Teopema nNpo UMPKYANALIO BEKTOpPA MarHiTHOI iHAYKUii. MarHitHe none coneHoiga.

51. [ia marHiTHOro nonas Ha CTpymu i enekTpuyHi 3apagun. Cuna Amnepa. Cuna JlopeHua. Pyx
3apPALKEHNX YACTUHOK B MArHiTHOMY Ta €1eKTPUYHOMY MOAAX.

52. Cuna Amnepa. [ia MarHiTHOro Noaa Ha KOHTYP 3i CTPYMOM.

53. MarHitHe none B pe4yoBuHi. Nnotesa Amnepa. HamarHiyyBaHHA MarHeTuKis. BekTop
HamarHiyyBaHHA. MarHiTHa NPOHMKHICTb PEYOBUHMN.

54. Teopema Npo UMPKYANALiO BEKTOPA MArHIiTHOI iHAYKLUIiT NpM HAABHOCTI MarHeTMKa. HanpyXeHicTb
MArHiTHOro nona.

55. MarHitTHMin momeHT atoma. Knacmudikauia marHeTukis. [liamarHeTUKM, napamarHeTuKu,
depomarHeTnKm.
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56.
57.

58.
59.

MarHiTHM nNOTiK. fABMLLE eneKTPOMarHiTHOI iHAyKuii. 3akoH dapages.

ABuule camoiHayKuil. IHAYKTUBHICTb. CTpyMKU PO3MMKAHHA €NeKTPUYHOro naHutora. EHepria
MArHiTHOro nona.

Teopia Makcsena. Cuctema piBHAHb MakKcsena.

EnekTpomarHiTHe none. XBMaboOBe PIiBHAHHA AN1A €NeKTPOMArHiTHOro nons.

NekTop 3anuLwace 3 coboto NpaBo 3MiHIOBATU NOPAAOK BUKNAAY HABYA/IbHOIO mMaTepiay, YacTKOBO MOro
06’em i 3MiCT 3an1€XKHO Bif, Ni3HaBa/IbHUX MOXKAMBOCTEN CTYAEHTIB i 34aTHOCTI MOro 3aCBOEHHS.

Po6ouy nporpamy HaB4anbHOI aucuunniim (cunabyc):
CKnageHo A0LUEHTOM, C.H.C., K.p.-M.H. Peabkom PomaHom AHaTonilioBuyem

YxBaneHo kadenpoto 3aranbHoi GpisuKkM Ta moaentoBaHHA ¢isMyHUx npouecis (npotokon Ne 1/06-

25 i 25.06.2025)

MNoroaxeHo MeToanyHoo Komicieto HH IM3 im. €.0. MaTtoHa (npoTokon Ne 11/25 Bia 26.06.2025.)

15



