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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 HaMNPOCTIWKUX AndepeHLialbHUX PiBHAHb, WO
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 maTtepianbHOi TOYKU. Tema 1.2. KiHemaTunKa TBepAoro Tina.
Tema 1.3. OCHOBHI 3aKOHU AWHAMIKMW.
Tema 1.4. HeiHepuianbHi cuctemu Bigniky. Tema 1.5. IMHamiKka cuctem
Tema 1.6. Po60Ta, NOTYKHiCTb, eHepris.
Tema 1.7. EnemeHTN MexaHiKn TBEpA0ro Tina
Tema 1.8. EnemeHTH cneuianbHoi Teopii BiaHOcHOCTI. KiHemaTtuKa (CPC) Tema 1.9. EnemeHTHn
cneuianbHoi Teopii BiaHocHocTi. AnMHamika (CPC)

Po3gin 2. MoneKynapHa ¢isuka i TepmoguHamiKa
Tema 2.1. OcHoBHi nonoxkeHHA MKT. BnactusocrTi rasis.
Tema 2.2. Po3nogain Makcsenna-bonbumana.

Tema 2.3. lNepLue Ha4yano TEPMOAMNHAMIKN.
Tema 2.4. TennoemHicTb. [MoniTponHi npouecu.

Tema 2.5. lpyre Ha4yano TepmogmnHamikn. EHTponis.
Tema 2.6. Asunwia nepeHocy (CPC)

Po3pin 3. EnekTpuKa i marHeTusm
Tema 3.1. EnektpuyHe none. HanpyXeHicTb eNeKTPUYHOro nons.
Tema 3.2. loTeHUiaNn eNnekTpUYHOro nons.
Tema 3.3. EnektpoctaTtnyHa Teopema laycca.



Tema 3.4. EnekTpuyHe none B AieneKkTpuKax.

Tema 3.5. MpoBigHUKK.

Tema 3.6. 3aranibHi 3aKOHW €NEKTPUYHOTO CTPYMY.

Tema 3.7. EneKTpuyHe Kono.

Tema 3.8. MarHitHa B3aemogais.

Tema 3.9. MoTiK i UMpPKYNALIA MarHITHOro Nons.

Tema 3.10. MarHiTHe none B peyoBUHi.

Tema 3.11. ABnLLe eNeKTPOMArHiTHOI IHAYKL,T.

Tema 3.12. PiBHAHHA MaKcBenna.

4. Hasu4anbHi maTepianu Ta pecypcum

ba3oBa nitepartypa

1.

®di3nka: HaBYanbHMI NocibHMK / K.B. ABaoHiH, O.B. KoBanbuyk ; MiHicTepcTBO OCBITH | HayKn
YKpaiHu, KMiBCbKMI HaLLiOHANbHWUI YHIBEPCUTET TEXHOJOTIM Ta AM3anHy. - Kuis : KHYT/, 2021.

MexaHika: HaB4a/IbHO-METOAMUYHMIN NOCIOHUK ANA camMocCTiliHOT poboTK 3 AgucumniiHm "disuka"
: ONA CTYAEHTIB TeXHiYHUX cneuianbHocTel / C.A. FanoyeHKo ; MiHiCTepCTBO OCBITU i HayKu
YKpaiHu, HauioHanbHUI TexHivHWI 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.Kysb, O. B. AposgeHKko, O.B. Honaniscbka PISUKA. BMBPAHI PO34I/IM MEXAHIKWU.
IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

NabopaTtopHi  pobotv 3 Kypcy  3ATAZIbHOI  ®IBUKWU.  IHTepHeT-pecypc  3a
aapecowohttp://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBYaTM BignosBigHO A0
rpadika BUKOHaHHA nabopaTopHux pobit

JonomixHa nitepatypa

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

yHiBepcuTeTis / B. M. ly6oBuK, B. M. Cyxos. — X. : XHY imeHi B. H. KapasiHa, 2019. — 312 c.

2. TeopeTuuyHa mexaHika. HaBuyanbHuit nocibHmnk / YKka.: M.K. WtaHbKo, B.I. WeByeHko, O.C.

4.

OmenbueHKo, /1.d.[13t06a, B.P. Macika, O.M. Nonakos / 3a pea. LUtaHbka M.K. — 3anopixkxka: HY
«3M», TOB «BnagasHuureo «CraTtyc»», 2021. —463 c.

EnexktpuKka Ta marHetusm : nigpyydHuk / N1. A. Oiayx. — TepHoninb : Nigpy4HUKK i NOCIBHMKN,
2020. — 464 c.

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

HaB4yanbHUI KOHTEHT

5. MeToguKa onaHyBaHHA HaBYa/JbHOI AUCLUMNJIHKU (OCBITHBOrO KOMMNOHEHTA)

NeKuiliHi 3aHATTA

n/

. ] PekomeHaalii L1040 3aCBOEHHSA
Temun nekuin, nepenik OCHOBHUX NUTaHb
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Pozain. 1. ®I3U4HI OCHOBU MEXAHIKU

. . . | OnpautoBaHHA NEeKLinHOoro
Bcryn. PCO. Mpeamert i 3micT gncumnniHn. BeKTopHi P u, L 4
1. . maTepiany, poboTa i3 nitepaTypHUMM
i CKanapHi BennunHun. [lii 3 BekTopamu.
Axkepenamum 3a Temolo.
KiHemaTuKa martepianbHOi TOUKM. OnpautoBaHHA NEKUiiHoro
) BekTopHMi1 cnocib onucy pyxy. KoopauHaTHui cnocib | matepiany, poboTa i3 niTepaTypHUMM
onucy pyxy. PiBHOMIpHMIA NPAMOAIHIMHUI pyX, AXKepenamu 3a Temolo.
PiBHO3MIHHMW NPAMOAIHIMHWIA pyX. PiBHOMIpHWI pyX
no KONy, PiBHO3MIHHWI pyx No Kony. MepeTBOpeHHA
lanines.
AwnHamika nocTynanbHOro pyxy. OnpautoBaHHA NEKUiiHoro
IHepuianbHi cucTemm BigAiky. Meplwnin 3akoH HbtoToHa.| maTepiany, poboTta i3 nitepaTypHMMMK
3 | Opyrmit 3aKoH HbloToHa. TpeTid 3akoH HblOTOHA.| AKepenamu 3a TEMOlO.
OcHoOBHe piBHAHHA AMHAMIKKW. IMNYyAbC cMCTEMUN. 3aKOH
36epeXeHHsa imnynbey.
Pyx Tin 3miHHOI Macu (piBHAHHA MewepcbKoro). LleHTp
mac
OnpautoBaHHA NeKLinHoro
HeiHepuianbHi cucremum signik . o
4 .pu, . ad y' MaTepiany, poboTa i3 nitepaTtypHUMHM
Cvnum iHepuiii. BigueHTpoBa cuaa iHepuii. Cnna
o AXKepenamm 3a Temoto.
Kopionica.
Po60Ta, NOTYXXHicTb, eHepris. OnpautoBaHHA NeKLinHoro
PoboTta Ta noTyXHicTb cuan. KiHeTMYHa eHepris.| maTtepiany, poboTta i3 nitepaTypHMMMK
5 | NoTeHuianbHi NONA Ta  KOHCEPBATMBHI  CUAW. OKepesamu 3a TEMOIO.
MoTeHuUianbHa eHepria. 3B’A30K MiX MOTEHUiaIbHOWO
eHeprielo i cnnot. 3aKoH 36eperkeHHA MexaHiYyHOIl
eHeprii. 3iTKHEeHHSA.
EnemeHTM mexaHiku TBepAoro Tina OnpautoBaHHA NEeKLinHOoro
PiBHAHHA MOMeHTIB. 3aKOH 36epeXeHHA MOMEHTY| maTepiany, poboTa i3 niTepaTypHUMMU
6 | imnynbcy. [JuHamika TBepaoro Tifa. 36eperkeHHs| ArKepenamu 3a TEMOIO.
MOMEHTY iMMynbCy BiIAHOCHO oOCi. KiHeTuyHa eHepria
obepTanbHOro i nnockoro pyxy. Fipockonu
. s OnpautoBaHHA NeKLinHoro
MomeHT iHepwiii Tin pu,' L H
7 . - . . MmaTepiany, poboTta i3 nitepaTypHMMMK
MomeHT iHepuii Tin. Teopema lMNounreHca-LtenHepa.
O)Kepenamm 3a TeEmMOto.
MexaHi4Hi KonnsaHHA OnpautoBaHHA NeKuiHoro
8 | TapMOHiuHi KO/MMBaHHA. 3aracatodi  KO/IMBaHHA. maTepiany, poboTa i3 niTepaTypHUMHM
BumyLueHi KonvMBaHHA. Asulue Oxepenamm 3a TeMolo.
pe3oHaHcy
Po3spain 2 MOJIEKYJIAPHA ®I3UKU | TEPMOANHAMIKA
OcHoBHi nonoxeHHA MKT. BnactuBocri rasis OnpautoBaHHA NeKuiHoro
9 XapaKTepuCcTUKN monekyn. Pyx monekyn. TennoBal maTtepiany, pobota i3 nitepaTypHUMMU
piBHOBara Ta TemnepaTtypa. Bsaemogia monekyn. TUCK| Axkepenamu 3a TEMOLO.
iaeanbHoro rasy. PiBHAHHA KnanenpoHa. Isonpouecu B
rasax.
CTaTUCTUUYHUMIN po3nogin OnpautoBaHHA NeKuinHoro
10 ®yHKUia po3noainy. ObuMcneHHA cepedHixX 3Ha4YeHb. maTepiany, poboTa i3 niTepatypHUMMK

Posnoain MakcBenna. XapaKTepPUCTUYHI LWUIBUAKOCTI

monekyn. Posnoain bonbymaHa. Posnoain Makcsenna

Axepenamum 3a Temoto.

5




—bonbumaHa.

Meple Ha4yaNno TepmoguHamiku

OnpautoBaHHA NEeKLiNHOoro

BHyTpiwHA eHepria. MaKpockoniyHa poboTa Ta| maTepiany, poboTta i3 nitepaTypHMMMK
11| TennoTta. MNepwe Havano TepmognHamikn. PoboTa rasy| axkepenamm 3a TeMoto.
B i3onpouecax. TenJ0EMHOCTI igeanbHOro rasy.
ApiabaTHUI npouec, PiBHAHHA
agiabartun. MonitponHi npouecu.
[Opyre Hauano TepmoguHamiku. EHTponia OnpautoBaHHA JIeKUiHOro
Konosi npouecn. Tennosi gsuryHu. [pyre Havano| matepiany, poboTta i3 nitepaTypHMmM
12 TEpMOANHAMIKN. Teopema KapHo. EHTponNiA. a)kepenamum 3a Temolto.
ObuncneHHna eHTponii. Teopema HepHcTa. HepiBHicTb
Knaysiyca. 3aKoH 3pocTaHHA eHTponii. EHTponia W
imoBipHicTb. Popmyna bonbumaHa
Po3ain 3. ENEKTPUKA | MATHETU3M
EneKTpocTtaTuuHe nose y Bakyymi OnpautoBaHHA NeKLinHOoro
13| B3aemogpin 3apaais: 3aKoH Ky/sioHa, Hanpy»KeHicTb MaTepiany, poboTa i3 nitepaTypHUMHM
nona, npuHuMn cynepno3suuii. NMone gunons. Nona AXXepenamu 3a TeMolo.
po3nogineHux 3apaais. PoboTa cun
€/1eKTPOCTAaTMYHOrO MO0JIA, NOTEHLa, 3B'A30K MiX
HaNpPYXeHiCTIo | NOTeHLUia/IoM eNeKTPUYHOro nons,
€KBiNoTeHLUia/ibHi MOBEPXHi Ta CMNOBI NiHii. Teopema
NPo LUPKYANALIO BEKTOPA HANPYXEHOCTI
eneKTpocTaTMyHoro nonalloTik
BEKTOpa HanpyeHocTi, Teopema laycca.
O6uuncneHHA nonis 3a Aonomoroto Teopemu laycca
EneKtpuuyHe none B gienekTpuKax i NpoBigHUKax OnpautoBaHHA NeKLinHoro
14 Monapusauis pgienektpukis. Teopema Tlaycca pgnsal matepiany, poboTta i3 niTepaTypHUMMU
OieNeKTpuKiB. BeKkTtop D. LienekTpuuHi| axxepenamm 3a Temolto.
CNPUNHATAMBICTb | NPOHMKHICTb. YMOBU Ha MeXi OBOX
AieneKktpukis. NpoBigHNKM B €IeKTPOCTAaTUYHOMY MO,
EnektpnyHa  emHictb.  KoHpgeHcatopu.  EHepria
€/1eKTPUYHOro nons
MNoCTiNHMIA eNneKTPUUYHUN CTPYM OnpautoBaHHA NeKUiHoro
XapaKTepUCTUKN  eNeKkTpuYHoro cTpymy. [ycTuHal maTtepiany, poboTa i3 niTepaTypHUMMU
CTPyMy, pPiBHAHHA HenepepBHOCTi. 3akoH Oma AnA| ArKepesiamu 3a TEMOIO.
15| ogHopigHoro  nposigHuka.  Onip  npoBigHUKa.

3’eaHaHHA nposigHuKiB. LUyHT i noaaTkoBMn  onip.
EnekTpopywiitHa 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 — MoMHTIHra, imnyabc
€N1eKTPOMArHiTHOro noss

MpaKTUYHI 3aHATTA
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OCHOBHMM 3aBAAHHAM UMKAY MNPAKTUYHMX 3aHATb € OBOJIOAIHHA CTYAEHTAMW NPUNOMAMM i
MeTo4aMU NPAKTUYHOrO 3aCTOCYBAHHA 3HaAHb.

[nA NigrotToBKM A0 NPAKTUYHOIO 3aHATTA CTYAEHT NOBUHEH 1) ONpaLLtoBaTU TEOPETUYHUI MaTepian
3a TEMOIO 3aHATTS; 2) BUBUMTU NPUKIAAMN PO3B’A3yBAHHSA 3a4a4; 3) NPOMTU TECT NEePEBIPKMN FOTOBHOCTI 40
NPaKTUYHOro 3aHATTA. MicnA NpoBeAeHHA 3aHATTA BMKOHATW AOMALUHE 3aBAAHHA MO PO3B’A3YBAHHIO
3ajau.

Ne n/n Ha3sa Temu 3aHATTA Ta nepenik OCHOBHUX NUTaHb

Po3gin 1 ®I3U4HI OCHOBU MEXAHIKU
KiHemaTMka nocTtynanbHoro i obepTanbHOro pyxy. OCHOBHi KiHEMATUYHI BEANYUHM.
1 BigHOCHICTb pyxy. Pyx No KpUBONIiHiNHIM TpaekTopii. HopmanbHe, TaHreHuiasbHe | NOBHe
NPUCKOpPeHHA. 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 MexaHiKM nocTynanbHoro pyxy (Il 3akoH HbtOTOHa Ta MOro 3acToCcyBaHHA).

Imnynbc. 3akoH 36eperkeHHA imnyabcy. IMnynbe Tina noro 3miHa nig aieto cma. Imnynabc

4 CUCTEMMU TiN, YMOBM 36€perKeHHA iIMMNYbCy, 3aCTOCYBaHHA 3aKOHY 36epeXKeHHs iMmnynbcy.
5 EHepria, poboTa, NOTyKHicTb. 3aKOH 36eperkeHHsA eHeprii. CymicHe 3acTOCyBaHHA 3aKOHIB
3b6eperkeHHsA. KiHeTMYHa Ta NOTeHUianbHa eHepris.
6 [OnHamika TBepAOro Tina. 3aKoH 36epeKeHHA MOMEHTY iMNybCy.
OCHOBHe piBHAHHA AMHaMiKa 06epTaIbHOrO pyxXy. 3aKOH 36eperKeHHA MOMEHTY iMNy/bCy.
7 OcCHOBHe piBHAHHA ANHAMIKK TBEPAOrO Tina.
3acTocyBaHHA OCHOBHOIO PiBHAHHA AMHAMIKKM TBepAOoro Tina. MomeHTH iHepu,ii Tin.
3 3aKoH 36epexeHHs eHeprii. CymicHe 3aCTOCYyBaHHA 3aKOHIB 36epeKeHHA. B3aeMHI
nepeTBopeHHA eHepril. MNpy»XHi Ta HENPYKHI 3iITKHEHHSA.
Po3pin 2 MONEKYJIAPHA ®I13UKU | TEPMOOUHAMIKA
9 MonekynapHo-KiHeTUYHA Teopia rasis. PiBHAHHA BaH-gep-Baanbca.
3aKkoHM igeanbHOro rasy. 3acTocyBaHHsA PiBHAHHA KnanelpoHa. 3aKoHu i3onpoLiecis.
10 Meple Hayano TepmogmMHamikn. BHYTpiWHA eHepris Ta poboTa rasy. TENJ0EMHICTb rasis.
TepmoguHamivHi umknun. KK tennosoi malwmHm.
Po3pin 3. ENNEKTPOCTATUKA
11 EnekTpmyHe none y BaKyymi: Hanpy*KeHiCTb N0/IA TOYKOBUX i PO3NOAiNEHUX 3apALiB;
Teopema laycca.
12 MoTeHLujian enekTpMUYHOro nons, PoboTa cu NoAsA, eHepria B3aEMoJii 3apaaiB.

13 LieneKkTpuku B eNleKTpMYHOMY Noni

14 EMHICTb, KOHAEHCATOPW, EHEPTIA ENEKTPUYHOIO NMoJA.

15 MocTinHMN enekTpnYHMN cTpyM. 3akoH Oma. PoboTa Ta NOTYKHiCcTb
cTpymy. KK axxepena.

16 3akoH Oma ans HeogHoOPIAHOI AinAHKKM Kona. Mpasuna Kipxroda

Po3gin 4. MarHeTusm

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

18 3akoH Amnepa, cuna JSlopeHua.

19 EnekTpomarHitHa iHayKLUiA.




20

EnekTpomarHiTHi KonMBaHHA.

21 3MiHHUMIA CTPYM
22 PiBHAHHA MakcBenna
NabopaTopHi 3aHATTA
Y papyromy cemecTpi CTYAEHTU BWKOHYIOTb nabopaTopHi pobotn 3 uukny «MexaHikay,

«MonekynsapHa ¢i3mKa i TepmogmHamika» Ta «EnekTpuka i marHeTmam» BignNoBiAHO A0 BCTAHOBNEHOrO
rpadika Ta posknagy 3aHATb.

Oc
eKkcrnepm
eKkcnepwm

an

HOBHMM 3aBAaHHAM LMKAY nabopaTtopHUx pobiT € HabyTTA CTygeHTaMu O0CBiAYy NPOBEAEHHSA
MEHTANIbHUX [O0CNIAKEHb MPWU NepeBipui MOMOXKeHb Teopii Ta 3aCBOEHHA npasBua 06pobKu
MEHTaNIbHUX AaHUX Ta 0QOPMAEHHA OLEPHKAHMX Pe3yNbTaTiB.

A NigrotoBkM Ao poboTu B gUCTaHUIMHOMY pexumi Tpeba: 1) BUBUMTM NONOXKEHHA Teopii; 2)

NiArOoTyBaTM MNPOTOKOAN [AOCNIgKeHHA; 3) O03HAaMOMMTUCA 3 BipTyasbHOK flabopaTopHot poboToto.
[ANCTaHLiMHMI Kypc po3TalloBaHO Ha canTi physics.zfftt.kpi.ua

KoxkHa bpuraga HaB4YanbHOI rpynu CTYLAEHTIB Ma€e CBill rpadik BUKOHAHHA N1abopaTopHUX pobiT, Wwo

BignoBiaa

€ 3MICTy BiANOBIAHOI OCBITHbOI Nporpamu. Npadik BUKOHAHHA POBIT BKAKOYAE HOMEPM HAaBYANbHUX

TUXKHIB BiZ NOYaTKy ceMecTpy, Homepu 6puraz Ta BianosigHi Homepu N1abopaTopHUX POBIT.

Poboui
TUXKHI | 1-2 3-4 56 | 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 XK
I, Vi ; E 1-2 1-3 1-6 1-7 2-2 2-9 2 E
I, Vi g é 1-3 1-2 1-7 1-6 2-3 2-12 % §
IV, Vil 14 | 1-1 | 19 | 1-5 2-4 25 | @
B Tabnunui HaBegeHo po3wmndpoBKy Hymepalii nabopaTopHMX pobiT
Ne n/n HasBa nlabopaTtopHoi poboTh (KOMM'tOTEPHOro NPaKTUKYMY)
1-1 | O6pobka pesynbTaTtiB BUMIiptOBaHb y $i3nyHin nabopatopii
1-2 BuBYEHHA ANHAMIKM 06epTanbHOro pyxy Ha Npuknagi ¢isMyHoro MmaaTHUKa
1-3 BuBYEHHA ANHAMIKM 06epTasibHOro pPyxy Ha OCHOBI MasTHUKa Obepbeka abo 060poTHOro
MaATHUKa.
1-4 | JochigrKeHHs KONMBaNbHOIO PyXy 3 4ONOMOro 060pPOTHOrO ManATHUKA.
1-5 Bu3HauyeHHA KoediuieHTa B'A3KocTi pignHn metogom CToKca.
1-6 B13HayeHHs BiAHOLIEHHA TEN/IOEMHOCTEN Cp/CV ONA NoBITPA.
1-7 BuBYEHHA NamiHapHOI Teuii rasy Kpisb TOHKI TPYOKM.
1-9 BuBueHHA po3noainy bonbumaHa.
2-1 Bu3HauyeHHA onopy NpoBiAHMKA 32 4ONOMOroK MOCTa CTas0ro cTpymy (MocTa YiTcToHa).
2-2 BuMiptoBaHHA €NeKTPOPYLLIMHOI CUIM MeTOA0M KoOMNeHcalil.
2-3 BM3HayeHHA EMHOCTI KOHAeHcaTopa MeToAa0M 6aNiCTUYHOrO rasibBaHOMETpA.
2-4 BMBYEHHSA eneKTPOHHOro ocuunorpada.
2-5 BMBYEHHA eNeKTPOCTaTUYHOro NonA.
2-9 B1M3Ha4yeHHA MMTOMOrO 3apAafy eNeKkTpoHa MeTo40M MarHeTpoHa.



https://youtu.be/jq94ZLs746o

2-11 | 3HiMaHHA KPUBOI HAMarHiYyBaHHA Ta NeTAi rictepesuncy pepomarHeTUKIB y MarHiTHUX NoOAAX.

2-12 | BumiptoBaHHA iHAYKLIT MarHiTHOro NoAA eNeKTPoMarHiTy.

6. CamocriiiHa poboTa cTygeHTa

CamocTiliHa poboTa CTyAeHTa BKAKOYAE: ONPaLOBAaHHA NIEKLIMHOMO MmaTepiany Ta OKpeMux NUTaHb
Teopii, AKi BUHOCATLCA Ha CAaMOCTiliHE ONpPaLOBaHHA, NiArOTOBKA A0 NPAKTUYHMX 3aHATb, PO3B’'A3yBaHHA
3aZa4 AOMALHbOrO 3aBAAHHA, MiATOTOBKY A0 NabopaTOpHUX PO6IT, BUKOHAHHA 3aBAaHb AOMALLHIX
KOHTPO/IbHWUX POBIT, NiZroTOBKY A0 MOAYNbHUX KOHTPONbHUX PODBIT.

OnpaLutoBaHHA NEKLiMHOro maTtepiasy NPOBOANTLCA PEryNAPHO NPOTATOM CEMECTPY HanepeaoaHi
HaCTYNHOI NeKL,ii i N0NAra€ B NOBTOPEHHI HaBYa/IbHOro MaTepiasly 3a KOHCNEKTOM Ta 32 PEKOMEHA0BAHO
niTepaTtypoto. BUKoHaHHA i€l poboTn notpebye Big 30 Ao 60 XBUAWH.

MigrotoBKa 40 NPAKTUYHMX 3aHATb MOMArAE Y NOBTOPEHHI/BUMBYEHHI BiAMNOBIAHONO TEOPETUYHOTO
MmaTepiany Ta po3bopi npMKNaais po3s’a3yBaHHA 33434 3 AaHOI TeMU. BUKOHaHHA L€l po6b0TK BUMarae Big,
1 0o 2 roguH.

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

MigrotoBka A0 nabopaTtopHux pobIiT nepenbavyae BUMBYEHHA CTYAEHTOM 3aKOHIB ¢i3nKK, AKi
nepesipaAlTbLCA MPU BUKOHAHHI /1abopaToOpHUX AOCAIAMKEHb, METOAMKM NpPOBEAEHHA A0CNIAXKEHb,
npunagis, WO 3aCTOCOBYIOTbCA ANA BUMIPIOBAHb, NOpAAKY OOPOOKM pe3ynbTaTiB eKCnepuMeHTy.
BuKoHaHH#A uiei poboTn noTtpebye Big 1 ao 3 roamH. MNicha nposeaeHHA nabopaTopHoi poboTn CTyaeHTH
NOBMHHI 0GOPMUTM pe3ynbTaTh AO0CNIANKEHb: BUKOHATUM HeobxigHi obuncneHHsa, nobyaysaTtun rpadiku,
po3paxyBaTy NOXMOKKU. Pe3ynbTatn 06pobKM eKcnepuMeHTaNbHUX AaHUX NOBUHHI ByTW NpeacTaBneHi He
Ni3Hille HacTynHoro 1abopaTopHOro 3aHATTS.

Po3paxyHkoBo-rpadiyHa poboTa CKMafaeTbca 3 ABOX YacTUH: «Di3nyHi oOCHOBU MexaHikn. OcHoBM
MONEKYNAPHOT Pi3nKKM | TepMmogMHamiKn» Ta «EnekTpmka i marHeTuam». KoXKHa YacTMHA CKIaJa€eTbCAa 3
BOCbMMW 3a4ad, BiANOBIAHO A0 Nporpamu Kypcy. Ha BMKOHAHHA KOXHOI 3 YacTUH nepegbayeHo 5 — 6
TUXKHIB.

MiarotoBKa 40 MOAYNbHUX KOHTPOJIbHUX PO6IT nepenbavyae NOBTOPEHHA CTYAEHTOM MOJIOMKEHb
Teopii Ta iX NpakTUMYHOro 3acTocyBaHHA. MoaynbHa KOHTpPO/bHa poboTa nepenbayvae CKAadaHHA
KOHTPO/IbHOTO TeCTyBaHHSA. BUKOHaHHA Liel poboTn Bumarae Big 1 Ao 6 roguH. Miarotoska 4o eK3ameHy,
LLLO BK/IIOYQAE B cebe cMcTemaTm3au,ito OTPMMAHUX 3HAHb BMPOAO0BXK CEMECTPY Ha Pi3HUX BUAAX AiANbHOCTI,
TaKMX AK MeKLUil, NpaKTUYHi 3aHATTA, NabopaTopHi 3aHATTSA, KOHTPO/bHI 3axogu. Ha nigrotosky Ao
eK3ameHy nepeabayeHo 23 roguH.

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

MoniTuKa Ta KOHTPONb

7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMNOHEHTA)

BiaBiayBaHHA neKuii, NPaKTUYHMUX 3aHATb Ta NabopaTtopHux pobit € obos’askoBum. Y pasi
XBOpobu cTyaeHT 30608B’A3aHWN NpPeACTaBAATM AOBIAKY MNPO TEPMiH MNPOXOAMKEHHA NiKyBaHHSA,
0dOopMIEHY HANEXHUM YUHOM B YCTAHOBI, A& NPOXOAUNO NiKyBaHHA. B iHWKWX BMMNagKax (Hanpuknag,

10



CiMeNHi 06CTaBMHM) NUTAaHHA BUPILIYETLCA B iHAMBIAYalbHOMY NOPAAKY Pa3oM 3 BUMKNagadyem. Y byab-
AKOMY BUNAAKY CTYAEHTAaM PEKOMEHAYETLCA BifBiAYyBaTU YCi BUAM 3aHATb, OCKI/IbKM HA HUX BUKNAZAETLCA
TEOPETMYHUIM MaTepian Ta PO3BMBAIOTbCA HABMYKM, HEOOXigHi ANA BMKOHAHHA CEeMeCcTPOBOro
iHAMBIAYyaNbHOro 3aBAaHHA, NabopaTopHUX POBIT Ta AOMALLHIX 3aBAaHb.

Pe3ynbTaT¥ BUKOHAHMX NPAKTUYHUX pobiT odopmatoloTbea y BUrNALI 3BIiTIB, HANUCAHWUX Big, PyKW.
3BiT cynpoBoaKyeTbca dopmynamu, rpadikamm — enemeHTamm, AKi NiATBEPLAKYIOTb BUKOHAHHA 3aBAaAHb
Ta o4epXKaHi pesynbTaTu.

3a gMcTaHUiiHOT PopmM HaBUYAHHA 3BIT BUKOHYETLCA Bif, PYKM, | HA NEpPeEBipKY HAAAETbCA Y BUTNALI
danny B pdf dopmarti. besnocepenHin 3axmcT BiabyBaeTbca y popmi cnisbecian, 3anuTaHb-Bignosigen.
3axuuieHi poboTn cTyaeHTH HagcmnatoTb B Google Class ae 36epiratoTbes.

Mia 4ac npoBeAeHHA NeKUiMHMX, MPaKTUYHUX Ta NabopaToOpHUX 3aHATb 3abOPOHSETLCA
BMKOPUCTOBYBATM MOBiNbHI TenedoHU oA CNinKyBaHHA Ta He CaHKLiOHOBAHOro nowyky iHdopmauii B
IHTepHeTi. IX MOXHa BUKOPUCTOBYBATU TiNbKM ANA NPOXOAMKEHHA TECTYBaHHA, @ TaKOX ANA NPOBeAeHHS
0buMc/IeHb Ha NPaAKTUYHKMX | 1abOPATOPHUX 3aHATTAX Ta BUMIPHOBAHHSA Yacy Ha 1abopaTopHUX 3aHATTAX (B
pa3i HaABHOCTI B CMapTHOHi BigNOBIAHMX NPOrPaMHUX NPOAYKTIB).

B pasi ancraHuinHoi popmm HaBUYAHHA Ha NeKLiT BUK/1aZa4 KOPUCTYETLCA BAACHUM Npe3eHTaliMHUM
maTepianiom; BUKopuctoBye Zoom Ta Google Meet ans BMKNagaHHA HaBYanAbHOro matepiany, IDroo ana
npoBeAeHHsA NPaKTUYHMX 3aHATb, Class Time ana nposBefeHHA MNOTOYHOrO KOHTpoOAto. Pesynbtatu
BMKOHAHHA 3aBAaHb CAMOCTIIHOT pob0oTH CTyAeHTH 3aBaHTaXyoTb B Google Class.

[0 BUKOHAHHA nabopaTopHMX PObIT 40NYyCKaloTbCA CTYAEHTU 33 YMOB: 1) npucyTHOCTI Ha napi; 2)
HaABHOCTI NPOTOKOAY; 3) Nicna ycnilHOro NPOXoAXKEHHA BXiAHOro KOHTPOAt0. Pe3ynbTaTn BUMipIOBaHb
CTYAEHTU 3aHOCATb Yy NPOTOKOA i Npea’aBNAITbL BUKNaAady ANA NnepeBipKu. He nepeBipeHi AaHi 40 3axucty
He npuhmatoTbea. [Ana 3axucty nabopatopHoi poboTh CTyaeHT NOBMHEH AaTH BiANOBiAb HAa KOHTPObHI
3aMNWUTaHHA, NPaBUAbHO 0POPMUTU pe3yabTaTh BUMIpiB (PO3paxyBaTy 3HAYEHHA HEOOXigHWX BENUYUH,
nobyaysatn rpadiyHi 3anexHOCTi BiANOBIAHO A0 iCHYOUYMX MPaBu, 0BYMCAUTU NOXUOKK, 3anmcaTu
OCTaTOYHI pe3ynbTaTn AOCNIAKEHHA 3 AOTPUMAHHAM NPaBUA OKPYIAEHHS, 3p06UTM BUCHOBKM NO PobOTi).

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

3axucT pesynbTaTiB BUKOHAHHA POOOTU MPOXOAUTb B YCHI POpMi, B XOAi AIKOI CTYAEHT MOBUHEH
NOriYHO Ta 06I'PYHTOBAHO NOACHUTM PO3B’A3yBaHHA BCiX 3aBAaHb.

3aoxo4yyBanbHi 6annM BUCTABAAKOTLCA 3a: aKTMBHY POOOTY Ha MPAKTUYHUX 3aHATTAX; y4acTb Y
$aKyNbTETCbKUX Ta IHCTUTYTCbKMX onlimniagax 3 ¢isnku. KinbKicTb 3aoxovyBaHux 6anis He 6inbwe 5. o
PenTUHIY CTyAeHTa AO0AATKOBO BK/OYAlOTbCA 6anu, ogepraHi Ha CTYAEHTCbKMX (i3UYHUX HayKOBO-
NPaKTUYHUX KOHdEepPEeHLIAxX 33 YyMOBM Npea sBneHHsA BignosigHoro ceptudikary.

MoniTuKol AepnariHie nepepnbayvyaerbcs HeobOXiAHICTb CBOEYACHOrO BWMKOHAHHA 3aBAaHb. YCi
NMUCbMOBI POBOTM MatoTb OYyTU 3axMLLEHi A0 3aKiHYeHHA TeOpPeTUYHOro HaBYaHHA B CEeMecCTpi.
MepecknagaHHA TaKNX 3aBAaHb NPOBOAUTLCA Y NPU3HAYEHMIA BUKNAJAYEM Yac.

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

AKkagemiyHa [o0b6poyecHiCTb MA€e Ha yBasi OBOMOAIHHA CTYAEeHTOM HeobXigHMMW 3HAHHAMW Ta

YMIHHAMW Ta 34aTHICTb NPOAEMOHCTPYBATM Ui 3HaHHA Ta YMiHHA. AkagemiyHa He aobpoyecHicTb
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NPOABNAETLCA Y 3aCTOCYBAHHI CTYAEHTOM LUNAPrasaoK, HECaHKLIOHOBAHOro A0CTYNy B IHTepHeT, Towo nig,
YyaCc KOHTPONbHMX 3axoais (3axucty [KP, nabopatopHux pobiT, BMKOHaHHI 3aBAaHb MOAYNbHUX
KOHTPOAbHUX PobiT, NiaroToBLi Bignosigen Ha icnuTi). B pa3i BUABNEHHA akagemMidyHOi He A06poYEeCHOCTI
KOHTPOJ/IbHWI 3axia, ANA AAHOro CTYAEHTA NPUNMHAETLCA | 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
KaneHOapHuii KOHMpPoab: NPOBOANTLCA ABiYi HA CEMECTP AK MOHITOPMHI MOTOYHOrO CTaHYy BMKOHAHHA
BUMOT cunabycy.

Kputepiii Nepwa Apyra
aTecTauin aTecTauin
TepmiH aTecTau,ii 8-Ui TMXOeHb | 14-nit TMXAEHb
Ymosu MOTOYHUI PEUTUHT >8.1 6anis >19.5 banis

OTPMMAHHA MoToYHui NabopaTtopHi poboTn + -
arecrault KOHTPO/IbHWI 3axig, cTyaeHTa 1-2

MoToYHMM JTabopaTtopHi poboTu + +
KOHTPO/IbHWI 3axig, CcTyAeHTa 3-5

MoTouHuM JomawHi pobotn + -
KOHTPO/IbHWI 3axig, cTyaeHTa 1-3

MoToYHMM JomalwHi poboTn + +
KOHTPO/IbHWI 3axig, cTyaeHTa 4-7

Cemecmposuli KOHMPOb: eK3aMeH
Ymoeu donycky 0o cemecmpo80o20 KOHMPOIO.
0Ob6os8’s3Kosi:
BukoHaHi nabopatopHi pobotn
BuKoHaHa KOHTpobHa poboTa
BWKoHaHi gomalwHi pobotn
MoTo4yHwni pertuHr RD > 30 6anis
Heobos'a3Kosi:
Mo3MTUBHMI pe3ynbTaT NepLloi Ta Apyroi atecTay,ii
Cuctema penTuHrosux 6anis
YMOBOIO [0MYyCKy A0 CEeMeCTPOBOrO KOHTPOJIKO € BMKOHAHHA YCiX MOTOYHMX KOHTPOJbHWMX 3axX04iB Ta
penTuHr 6inbwnii 3a 30 6anis. Ha ocTaHHbOMY 33 PO3KN3AAOM 3aHATTI NPOBOAUTLCA 3aXMCT AOMALUHbLOI
KOHTPO/IbHOI poboTu.
Po3paxyHok wKanu pelimuHzay:

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 3axmnCT KOHTPOJIbHOT PO60TH 12 12 1 12
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5 EKk3ameH 50 50 1 50

Bcboro 100

Tabnauya eidnogidoHocmi pelimuHaoeux 6anie oyiHKam 3a yHisepcumemcobKor WKAnoK:

Kinbkicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3a40Bi/IbHO
64-60 JocTtaTHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi yMmOBM 4OMNYCKY He gonyweHo

9. [AopartkoBa iHbopmauifa 3 AUcuUNAIHN
Mepenik NnUTaHb, AKi BUHOCATLCA HAa eK3aMeH

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

2. WBMAKicTb, HOpMasibHe Ta TaHreHuiaibHe MPUCKOPEHHA.

3. Pyx TOYKM NO KoAy i NapameTpu LbOoro pyxy (KyT NOBOpPOTY, BEKTOPU KyTOBOI LUBMAKOCTI Ta KyTOBOIo
NPUCKOPEHHSA).

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

5. HeiHepuianbHi cuctemm Bigniky. Cunaum iHepuii npu noctynanabHoMy Ta obepTanbHOMY pyci cuctemu
BiZiNiKy. 6. IMNyAbC Tina Ta cuctemu Tin. 3aKOH 36epeXkeHHa imnynbcy. [MoOHATTA NPOo LEHTP Mac.

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

8. KiHeTn4yHa eHeprifa, Teopema Npo KiHETUYHY eHeprito.

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

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

11. Mpy»KHi i HENPYXKHI 3ITKHEHHA.

12. MOMEHT iMmNyAbCy, MOMEHT CUAN. 3aKOH 36eperKEHHSA MOMEHTY iMNY/bCy.

13. O6epTaHHA Tifla HABKOI0 HEPYXOMOI OCi. OCHOBHE PiBHAHHA AMHaMiKM 0bepTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LUTteliHepa.

14. NMoctynaTtu EHWTeMHa. JOBXMHa BiAPi3KY i MPOMIKOK Yacy B Pi3HUX iHepLiaIbHUX CUCTEMAX BiiKy.
15. MNepeTBopeHHA JlopeHua. loaaBaHHA WUBUAKOCTEN B PENATUBICTCbKIM KiHEMaTULL.

16. PenatmBicTCbKMM iHTEpBan.

17. PenatmsicTcbKuit imnynbce. pyruii 3akoH HbloToHa B cneuianbHil Teopii BiAHOCHOCTI.

18. PoboTa i KiHeTU4YHa eHepris B cneuianbHi Teopii BiAHOCHOCTI.

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

20. OCHOBHIi NOHATTA MONEKYNAPHO-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. I13onpouecu iaeanbHOro rasy, ix 3aKoHu i rpadiku.
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24. Mopenb peanbHoro rasy. PiBHAHHA BaH-aep-Baanbca. 130Tepmun peanbHOro rasy. KputuyHi

napameTpu.

25. MoHATTA Npo GyHKLito po3noginy (3aranbHi yasneHHs). PyHKuUia po3noainy Makcsenna 3a

NPOEKLifAMM WBNAKOCTI Ta 32 aBCONOTHMUM 3HAYEHHAM LUBUAKOCTI. XapaKTepHi WBUAKOCTI MONEKY.

26. bapomeTpuyHa dopmyna.

27. BHyTpiWwHA eHepria. PoboTa rasy. Mepwe Hayano TepMmogMHaMiKK.

28. Tenn0eEMHICTb igeanbHoro rasy. Yucno cryneHis ceoboam monekyn. 3s'asok tennoemrkocten Cp Ta Cy.

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

nNpoLeci.

30. MNpuHuMn nobyaosu Tennosux AsuryHis. KK tennosoro ABuryHa. laeanbHuii Ten10BuUiM ABUTYH Ta

noro KKA. ipyre Hayano TepMmogmMHamMiku

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

32. flBMLa NepeHocCy : iX 3arajbHa XapaKTePUCTUKA.

33. Asuwe andysii igeanbHoro rasy.

34. Asne TeNnNoNPOBIAHOCTI iAeaNbHOro rasy.

35. fiBue BHYTPIWHbLOrO TEPTA.

36. ENeKTpuUYHMI 3apAL, | MOro xapakTepucTUKN. EnekTpmuyHe none. HanpyKeHicTb NOAA TO4KOBOTO

3apsaay. MpuHuunn cynepnosuuii. O6UMcneHHA HanpPy*KEHOCTi NOAA PO3MNOAiNIeHNX 3apAaiB.

37. Teopema lNaycca Ta ii 3aCcTOCYyBaHHA. [JMBEpPreHLia BEKTOPA HaNPYXeHOCTI.

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

MNoTeHuUianbHa eHepria i noTeHuian. MNpuHuMn cynepnosunuii gna noTeHuiany.

39. 3B'A30K HANpPY»XEHOCTi i NOTeHUiany enekTpocTaTtMyHoro nona. OnepaTop rpagieHTy.

40. EnekTpuyHMn annonb. EnekTpuyHe none TOYKOBOTrO AUMNOAA: MOTEHLIAN Ta HAaNPYyXeHicTb nons.

41. MNMoseaiHKa AMNonAa B eNeKTPUYHOMY O4HOPIAHOMY Ta HEOQHOPIAHOMY MOoAi.

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

43. EneKTpu4yHe nosne B AieNeKTPUKax, BEKTOp nonapusauii. Bektop D, AienekTpmuyHa NPOHUKHICTb

44, 3miHa HOPMANbHOI Ta TAHIFEHLiaNbHOI CKIAa40BUX HANPYXKEHOCTI eN1EKTPUYHOIO0 NOAA Ha MeXKi noainy

OieNneKTpuKiB.

45, EneKTpuyHe nose B MeTanax.

46. EHepria enekTpMYHOro nons.

47. EMHicTb, KOHAEeHcaTopu. 3’eAHAHHA KOHAEHCATOPIB.

48. EHepria 3apafyKeHoro KoHgeHcaTtopa.

49. MarHiTHe none, iHAYKUiA marHiTHoro nonA. 3akoH bio-Casapa-/lannaca. MarHiTHe nosne npAMOro i

KOJI0BOrO CTPYMIB.

50. Teopema Npo UMPKYAALIO BEKTOPA MArHiTHOI iHAYKUii. MarHiTHe none coneHoiga.

51. [lia marHiTHOro nond Ha CTpymu i enektTpudHi 3apagn. Cnna Amnepa. Cuna JlopeHua. Pyx
3apPALKEHNX YACTUHOK B MArHiTHOMY Ta €1eKTPUYHOMY MOAAX.

52. Cnna Amnepa. [lia mMarHiTHOro Noaa Ha KOHTYp 3i CTPyMOM.

53. MarHitHe none B pe4yoBuHi. [inotesa Amnepa. HamarHiyyBaHHA MmarHeTuKiB. BeKtop
HamarHiyyBaHHA. MarHiTHa NPOHUKHICTb PEYOBUHM.

54. Teopema Npo UMPKYANALiO BEKTOPA MArHIiTHOI iHAYKLUIiT NpM HAABHOCTI MarHeTMKa. HanpyXeHicTb
MarHiTHOro nons.

55. MarHiTHUn MoOMeHT aToma. Knacuodikauis marHetukis. iamarHeTMku, napamarHeTuKu,
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56.
57.

58.
59.

dbepomarHeTmKu.

MarHiTHM nNOTiK. fABMLLE eneKTPOMAarHiTHOI iHAyKuii. 3akoH dapages.

AsBnwe camoiHAayKuil. IHAYKTUBHICTb. CTPyMM PO3MMKAHHA €NeKTPUYHOro naHutora. EHepria
MarHiTHOro nons.

Teopia Makcsena. Cuctema piBHAHb MakKcsena.

EnekTpomarHiTHe none. XsMaboBe PIiBHAHHA AN1A €NeKTPOMArHiTHOro nons.

NekTop 3anuLwace 3 coboto NpaBo 3MiHIOBATU NOPAAOK BUKNAAY HAaBYA/IbHOIO mMaTepiay, YacTKOBO MOro
06’€eM i 3MICT 3a/1€KHO BiZ Ni3HABA/IbHUX MOKANBOCTEN CTYAEHTIB i 343aTHOCTI MOro 3aCBOEHHSA.

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

YxBaneHo Kadeapoto 3aranbHoi Gpi3nMKM Ta MoAeNtoBaHHA GisnyHMx npouecis (npotokon Ne 1/06-

25 Big 25.06.2025)

MoroaxeHo MeToanyHoo Komicieo HH IM3 im. €.0. NaTtoHa (npoTokon Ne 11/25 Bia 26.06.2025.)
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