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®I3UKA. YACTUHA 1. MEXAHIKA TA MOJIEKYNIAPHA ®I3UKA.
EJIEKTPUKA TA MATHETU3M (30)

Pob6oua nporpama HaB4yanbHOi gncuunninm (Cunabyc)

PiBeHb BULLOT OCBITH
lanysb 3HaHb
CneuianbHicTb

OcsiTHA nporpama
CraTtyc amcumnaidm
dopma HaBYaHHSA

Pik niarotoBKM, cemectp
Ob6car aucumnnainm

CemecTpOBUIA KOHTPOIb
/ KOHTPOANbHI 3axo4M

Po3sknapg 3aHATb

MoBa BMKNaAaHHA
IHpopmaLia npo
KepiBHWKA AUCUUMNIHN /
BMKNaAayviB

Po3miweHHA
Ancumnniim

PeKBi3nTK HaBYaZIbHOI AUCLUNANIHN

Mepwuli (6akanaspcokuli)

G IHxeHepis, supobHUYyMeo ma b6ydisHUyMeo

G21 biomexHonoezii ma bioiHxceHepiaA

GiomexHonozii

HopmamueHa

300YHa

1 Kypc, ociHHil cemecmp

6 kKpeoumis (180 200uH): nekuii — 4 200; nabopamopHi — 4 200.;
npakmuyHi — 2 200, CPC — 170 200
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Mnatdopma ducmaHuiliHo2o Hag4yaHHA « CiIKOPCbKUI». EnekmpoHHuUl
Kamnyc KTIl im. lzopa CikopcbKozo, physics.zfftt.kpi.ua

IIporpama HaBYAJIbHOI IV CHUILTIHA

1. Onuc HaBYAJBLHOI M CUMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta pe3yJIbTATH HABYAHHA

Kypc ¢pizuku € pyHOameHmMaabHO OCHOBOM O/151 BUBYEHHSA Uino2o pA0y ducyunaid npogecitiHoi
ma npaKkmMu4Hoi NiG2o0mosKuU iHXeHepis pi3HUX Hanpamie Nid2omosKu. B npoueci susyeHHA OucyuniHu
«®i3uka» cmydeHmu Habydyme rpyHmMoeHe pO3yMiHHA 30KOHI8 MNpupoou, rMOKAAOeHUX 8 OCHO8Y
iH}#eHepHUX Ma 00CAIOHUUbKUX pilieHb rpu 8upilleHHI pi3HUX 30800Hb.

®i3uKka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUYUNAIH, 8 AKUX 8UBYAHOMbLCA 3AKOHU
Hexcusoi npupodu. [1i0 npupoOHUYUMU HAYKAMU Cb0200Hi MOMCHA PO3ymMimu mi 2any3i 3HaHb, 8 AKUX
mMoxce bymu nposedeHuli exkcrniepumeHm 04 MiOmeepoxeHHA npunyuieHs i mooenel, 8UCYHeHUX
meopiero i nposedeHux 0ocnidis. EG0AOUIA pPO3BUMKY MNPUPOOHUYUX HAYK 003804uU7Ad iCMOMHO
po3wWUpUMU YUM HAYKaM mMemo0os102ito 00Cni0HeHb NopPiBHAHO 3 ¢hinocogiero, YaGCMUHOK AKOI 80HU
bynu, i nepemsopumu ix i3 cno2nsa0asnbHUX 8 eKCrepuMeHmMarbHi.


http://roz.kpi.ua/
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B Knacu4Hux Kypcax ¢izuku cmyoeHmu 8ug4arome 30KOHU NpUpoou, AKi € OCHOBOK Nepesar Hoi
binbwiocmi  iH¥EeHepHUxX, MmexHiYHUX ma 6iomexHos02iYHUX OUCYUNIH, AKi HUHI € camocmilHumu
o0b6s1acmamu 00cnidnceHb ma nPaKmMuKu.

Memoto susyeHHA QucyunaiHu € hopmysaHHa y MalibymHix ¢gpaxisuie cmilikux 3HaHb 3 3GKOHI8
npupodu, YMIHHA 8UKOpUCMO8y8aMU OMPUMAHHI 3HAHHA MpuU Mo0aaAbWOMY BUBYEHHI crieyianbHuX
ducyunnid, a makox y malibymHili npogpecilinili disnoHocmi.

NMpeomem Has4anbHOI QucyuNAiIHU — OCHOBHI MOHAMMA MA 3AKOHU HEXCUBOI NPUpPOOU.

Micna 3ac80€HHA HAB4YAAbHOI  OucyunaiHu cmydeHm OBUHEH 3HaMU ma emimu
B8UKOpUCMOBY8aMU 3HAHHSA 30KOHI8 Hexcusoi npupodu Ha pieHi, HeobxiOHomy 0715 O0CS2HEeHHA IHWUX
pe3ysibmamie 0C8IMHbOI rpo2pamu, 30Kpemd, mux, WO 7exams 8 O0CHo8i OucyuraiH ¢axosozo
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Mad iH.

Micna  ycniwHo20 30C80€HHA  OucyunaiHUu, cmyOeHm osuHeH 80a00imu  Habopom
KomnemeHmHocmeli 6aKana8pPCbKO20 PiBHA, 30KpemMa:

3K 01 - 30amHicmb 3acmocosy8amu 3HAHHA Y MPAKMUYHUX CUMYayiax

3K 05 - 30amHicms 84umucs i o8os00isamu cy4acHUMU 3HAQHHAMU

@K 01 - 30amHicmb s8uKopuCcMo8y8amu 3HAHHA 3 MaMeMamuKu ma izuku 6 06cA3i, HeobxiOHomy
071 00CA2HeHHA iIHWUX pe3yabmamise 0c8imHboi npozpamu

Ilpozpamni pezyromamu Haguanns:

[PH 01 - BMimu 3acmocosysamu cy4acHi Mamemamu4yHi Memoou 015 pO38’A3aHHA MPAKMUYHUX
30004, N08’A3aHUX 3 00CNIOHCEHHAM i Ipoekmys8aHHAM biomexHOo02i4YHUX rpoyecis. Bukopucmosysamu
3HAHHA i3UKU 0218 aHani3y biomexHoA02iYHUX Npoyecis.

MPH 12 - Bukopucmosyro4du MiKpobionoeivri, XimiuyHi, hi3udHi, hizuko-ximiyHi ma 6GioximivyHi
memoou, emimu 30ilicHroeamu XiMmiYHUl  KOHMPOab  (BU3HAYEHHA  KOHUeHmMpauii po34uHis
desiHpiKysanbHUX 3acobis, MumMpysasnbHUX a2eHMI8, KOHUEHMPAauii KOMMOHEHMI8 MNoMUBHO20
cepedosulUid MOWO), MexHos02iYHUl KOHMPOsab (KOHUeHmpauii Oxcepen e8yesneuro ma asomy y
KynemypanoHili piduHi ynpodoexc npouecy; KOHUeHmpauii yinbosoz2o npodykmy); mikpobionoziyHuli
KOHMPposab (8U3HAYeHHA MiKpobiono2iYHOI Yucmomu noMusHUX cepedosuw, nicaa cmepunizauii,
MiKpobionoziyHoi yvucmomu bionoeiyHo2o0 azeHma mouwjo), MikpobionoziyHoi 4Yucmomu ma
cmepunbHocmi biomexHon02iYHUX NMPOOYKMIie Pi3HO20 NPU3HAYEHHS.

[PH 15 - basytouucb HQ 3HAHHAX PO 3AKOHOMIPHOCMI MexXaHiYHUX, 2i0poMexaHiYHUX, mensao- ma
MAcoObMIHHUX MPOUecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu 8i0nogioHe
YyCMamekKy8aHHA y npoueci npoeKkmysaHHAa 8upobHuyme 6iomexHoaA02iYHUX MPOOYKMI8 pPi3HO20
npu3sHayeHHA 0718 3abe3neyeHHsA ix MaKCuManbHoi egpekmusHocmi.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-/I0TiYHIN cXeMmi HaBYaHHSA 3a
BigNoOBigHOO OCBITHLOIO NPOrpPamolo)

Jlucyunaina 6asyemuvca Ha 3HAHHAX 3 GI3UKU MA MAMeEMAMUKU, 3ACB0EHUX 8 PAMKAX
3azanvHoi cepedHboi ocsimu. BusueHHs kypcy nepedbauae sukopucmaHHa HagUHOK 3 meopii i
MexHIKU eKxcnepumMeHmy ma mMamemamuyvHux Hasu4ox, wo Habysarmscs 3a napaneabHo20
8UBYEHH MamemamuuHux oucyuniiiH. HeobxioHum enemenmom npu gueueHHi OUCUUNATHU €
080/100THHA. NOHAMIUHUM MA MAMEMAMUYHUM anapamom MamemamuyHo20 aHaNi3Yy,
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amaaimuuHoi 2eomempii, AIHIUIHOI anz2ebpu ma 6exkmopHo20 auaaidy. Okpemi NUMAHHA
8UMA2AOMb BMIHHA PO38’A3AHHA Halinpocmiwux dugepeHUiarbHUX PIBHAHD, WO 8UBUAOMD Y

pamxax ducyunaiHu «/[ugepeHuianvHi piBHAHH».

Habymi 3HanHs ma yMiHHA Npu nodanabulomy Has4aHHi 6yoyms 3acmocosysamucs
npu 8uUBHEHHI K 3a2ANbHO-MEXHIUHUX Mak 1 cneylaabHux ducyunaiu (biogizuka, isuuHa ma

K0.1010Ha XIMi, MOWo).

3. 3MicT HABYAJIbHOI JUCITUILIIHA
®di3nka. YactnHa 1. MexaHika Ta MonekynspHa disnka. Enektprka t1a MmarHeTnsm
Posainm i Temu Kypcey:

Posain 1. PisuyHI OCHOBU MeXaHIKU
Tema 1.1. KinemaTnka MaTepiaJibHOI TOUKHU Ta TBEP/OTO Tijia

Tema 1.2. /[mHamika cucreM (quHaMika MaTepiajlbHOI TOYKH Ta CHUCTEMHU TOYOK. JlMHaAMiKa

TBEPZIOTO TijIa)

Tema 1.3. Pobora Ta eHeprist

Tema 1.4. EnemMeHTH crieniaJbHOI TEOPil BiTHOCHOCT1
Pozain 2. MosnekysisspHa ¢i3uka i TepMoguHaMika
Tema 2.1. OCHOBU MOJIEKYJIIPHO-KIHETUYHOI TEOPil

Tema 2.2. EnremeHTU TEpMOIMHAMIKH

Tema 2.3. fABuina nepeHocy

Pozzin 3. EstekTpocTaTka Ta €JIEKTPUYHUN CTPYyM
Tema 3.1. Enekrpocratuka

Tema 3.2. EnekTpuyHuil cTpym

Po3znain 4. Maraetusm

Tema 4.1. MarHiTHe moJie

Tema 4.2. ElekTpoMarHiTHe mosie

4. HaBuasibHI MaTepiajiu Ta pecypcu

Basosi indopmariiiHi pecypcu

1. Kyuepyk .M., T'op6auyk I.T., JIynuk ILII. 3aransunii kypc ¢isuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBuaTH pekOMEHAOBaHI PO3LIH

2. Kyuepyk .M., 'op6auyk I.T., Jlynuk [LI1. 3aransuuii kype ¢izuxu. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBuaTH pekOMeHA0BaHI PO3ILITH

3. Kyuepyk .M., l'opbauyk L.T., JIymuk [LI1. 3araneanii kypc ¢izuxu. T.3.- K.; Texnika,1999 p - 520 c.
(HTB) BuBuaTH pekOMeHA0BaHI PO3ILITH

4. bap’axtap B.I'., bap’saxtap 1.B.,I'epmam JLII.,[{oBruit C.O., Mexanika-K; Haykosa nymka,2011 p.-
350 c.

5. O.ILKy3p,0.B.Ipo3nenko,O.B.JlonsHiBcbka 3aranpHa (¢i3uka. [HTepHET-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

6. JlaGopartopui pobotu 3 kypcy 3ATCAJIBHOI ®I3UKM. IurtepHer-pecypc 3a  aapecoro

http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuaTH BimmoOBiHO a0 rpadika BUKOHAHHS
nabopaTopHUX POOIT

7. Uepros JI.I'., Bopob6iioB A. A., 3agaui 3 ¢pizuku. - M., Buma mkosa 2007. (HTB)


http://physics.zfftt.kpi.ua/
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

JonaTkosi indopmauiiini 1xepesa

8.

10.

11

12.

3aranpHa ¢i3uka: [unamika [EnekrponHuil pecypc] : MeTOIUYHI peKOMEHJAIll 0 pO3B'I3yBaHHA
3a/a4y IJis CTYIEHTIB 1HCTUTYTY TEJIEKOMYHIKAI[IHHUX CUCTEM Ta IHIMUX TEXHIYHUX (PaKyIbTeTiB /
HTVYY «KIIl» ; yknaa. A. B. Hemuposcbkuii, O. B. [Ipoznenko, O. I1. Ky3b. — EnekTpoHHI TeKCTOBI
nani (1 dai: 1,34 Mboaiit). — Kuis : HTYY «KIIl», 2011. - Ha3a 3 ekpana. —
Hocrym: http://library.kpi.ua:8080/handle/123456789/1332

®dizuka. Po3min «Enexkrprka i Mmaraetu3sm» [ EnekTponHuii pecypc] : KOHCIEKT JICKIIH I CTYACHTIB
cneniagbHOCTEN «IIpomucioBa 6ioTexnomorisy, «ObaarHaHHs papMaieBTUYHOI Ta MIKPOOi10I0Ti9yHOT
npomuciioBocTi»y / HTYY «KIIl» ; yknaa. O. I1. Ky3s. - Enexkrponni tekctoBi nani (1 daiin: 7,44
Moaiit). — Kuis : HTYY «KIIl», 2009. - HasBa 3 ekpana. — J[ocrtym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of

Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P. ; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. — 115 p. —
Title from screen.

. Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of

Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the
screen.

Himaposa, Onena BonoaumupiBha. 3aranbHa ¢izuka. MexaHika :Mo1ylIbHEe HAaBYAHHS :
monorpadis /O.B. limaposa, B.M. Kanuta, B.M. JIokteB ; MiHiCTEpCTBO OCBITH 1 HAyKH YKpaiHU,
HamionaneHuit TexHiyHuM yHiBepcuteT YKpainu "KuiBcbKuil MOTITEXHIYHUHI IHCTUTYT iMeH1 [rops
Cikopcrkoro".Bunanns apyre, 6e3 3min. —Kuis :KIII im. Irops Cikopcbkoro,2019. —185 c.

13. Jlonaruucekuii, IBan €BcraxoBud. 30ipHUK 33124 3 (i3UKK : HaBYAIbHUH 1ociOHuK / 1.E.

Jlonatuncekui, 1.P. 3auek, C.O. FOp'es, O.b. binenska [Ta 14 inmmx] ; MiHicTEpCTBO OCBITH 1
Hayku Ykpainu, Harionansauit yHiBepcuteT "JIbBiBChbKa nosiTexHika". — JIbBIB : BUugaBHUIITBO
JIbBiBCBHKOT mogitexHiku, 2021. — 242 c.

14. bpurineus, B. 1. ®i3uka: Mexanika - Bunmocs po3s’si3yBatu 3agaul. KoMmiencariituuii kypc
b

[EnexTpoHHMii pecypc] : HaBd. mocib. A 3100yBauiB cTyneHs 6akanasp / B. I1. bpurinens, C. O.
[Tognacos, O. B. Martsiituyk ; KIII im. Iropst Cikopceskoro. — Kuis : KIII im. Iropst Cikopcbkoro,
2021. - 221 c.

https://ela.kpi.ua/handle/123456789/40971

15. ®izuka. KomriekcHa miAroToBka 10 30BHIITHBOTO He3alexHoro ouiHoBaHHs / Ykinan. H. Ctpyx,

B. Mamtok. C Ocran’tok. — Tepronins : [Tigpyunuku ta nocionuku, 2015. - 432 c.

16. Tectu 3 kypcy 3aranbHoi ¢isuku. [Enexkrponnuii pecypc]. — Pexum goctymy:

http://physics.zfftt.kpi.ua/course/view.php?id=14

17.Jlonmatuncekuid, [Ban €BcTaxoBud. 301pHUK 3a/1a4 3 (PI3UKH : HABYAIbHUIA MOCIOHUK /

I.€. Jlomatuncekuid, I.P. 3auek, C.O. IOp'es, O.b. binenbka [Ta 14 iHmmx] ;
MiHicTepcTBO OCBITH 1 Hayku YKpainu, Harionanbuuii yHiBepcuTeT "JIbBiBChKa
noynitexHika". — JIeBiB : Bugasaunrso JIbBIBcbKO1 momiTexHiku, 2021. — 242 c.

18.I"anouenko, CeiTinana /ImutpiBHa. MexaHika : HaBUYaJIbHO-METOJUYHHUI MOCIOHUK

JUISl CAMOCTIMHOT poO0TH 3 AUCIUILIIHY "D13uKa" : 715 CTYACHTIB TEXHIYHUX
cnemiainbHocteit / C.Jl. ["anouenko ; MiHICTEpCTBO OCBITH 1 HAYKH Y KpaiHH,
Harmionansauit Texniunuii yHiBepcuteT "XIII". — Xapkis : TOB "B Cmpasi", 2021.

—115c.
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HaByanbHUI KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOTO KOMMNOHEHTA)

Jlexkminiai 3aHATTA

Ne L. . KiapkicTh romun

n/n Ha3Bu po3aiiiB i TeM, nmepesiik 0CHOBHUX ITUTAHb
Bcryn. 2
Mpeamert i 3micT gucumnninm. PyHaameHTa bHI TUNKW B3aEMOZIN B
npupoai. PyHAameHTanbHi 3aKoHW 36eperkeHHA. OCHOBHI po3ainu
disnkn.
MexaHika.
KiHemaTuKa NpAMONiIHIMHOIO Ta KPMBOJIIHIMHOTO pyxy

1 MmaTepianbHOT TOYKKU. Pyx Ta MOro XxapakTepUCTUKN.
MaTtemaTUYyHMIN anapaT KiHemaTuKku. Cnocobun onncaHHs pyxy. Pyxu
TBEPAUX TiNn. 3aKOHM HblOTOHA. IMNyabC Tina.
OCHOBU MONEKYNAPHOI Pi3nKu .
OCHOBHI yAABNEHHA MONEKYNAPHO-KIHETUYHOI Teopii. TemnepaTypa i
TUCK rasy. PiBHAHHA cTaHy iaeanbHoro rasy. Mepwe Havyano
TepmoAMHaMiKK. BHYTpilWIHA eHepria ineanbHoro rasy Ta cnocobwu ii
3miHN. PoboTa rasy B isonpouecax. TENJOEMHICTb iAeanbHOro rasy.
ENEKTPOCTATUKA 2
EneKTpuuHMiM 3apag Ta Moro BiacTMBOCTI. HanpyeHicTb nons
TOYKOBMX Ta po3noAineHux 3apagis. Teopema lMaycca.
Po6oTa no nepeHeceHHI0 3apaay B eNeKTpuYHomy noni. MoTteHuian
2 nond. 38'A30K HaNpPy»XeHOCTi Ta NOTeHLiaNy eNeKTPOCTAaTUYHOIO

nons. EHepria enekTpocTaTMYHOro nons.
MarHiTHe none.
MarHiTHe nosie Ta MOro xapakTepuUcTUKn. 3akoHn bio-Casapa-
Nannaca, Amnepa, JlopeHua. MarHiTHe none coneHoiga i Topoiaa.

IIpakTUaHi 3aHATTA

OcHOBHUM 3aBJaHHAM IHKJ/IY IIPaKTU4YHHUX 3aHATb €

HprIOMaMH i MeTOJaMU IIPAKTHUYHOTI'O 3aCTOCYBAHHA 3HAHD.

OBOJIOJIHHS CTyZleHTaMU

Ne L. . KinekicTh rogun
n/n Ha3zBu po3aiiiB i TeM, nepesiik OCHOBHMX IMTAHb
MexaHika. 1
KiHemaTuKa NpAMONIHIAHOro Ta KPUBOANIHIMHOIO pyXxy
MmaTepianbHOT TOYKU. Pyx Ta MOro XxapakTepPUCTUKN.
MaTemaTu4HuiA anapaT KiHemaTuku. Cnocobun onucaHHA pyxy. Pyxu
1 TBEPAUX Tin. 3aKOHM HblOTOHA. Imnynbce Tina.
OCHOBU MONEKYNAPHOI Pi3nKK .
OCHOBHI yAABNEHHA MONEKYNAPHO-KiIHETUYHOI Teopii. TemnepaTypa i
TUCK rasy. PiBHAHHA CTaHy igeanbHoro rasy. lMepwe Havyano
TepmoaMHaMiKK. BHyTpillHA eHepria ineanbHoOro rasy Ta cnocobwu ii
3miHn. PoboTa rasy B isonpouecax. TeNN0EMHICTb ifeanbHOro rasy.
ENEKTPOCTATUKA 1
2 EneKkTpuYHMI 3apag Ta MOro BnacTmeocTi. Hanpy»keHicTb nona
TOYKOBMX Ta po3nogineHux 3apaais. Teopema laycca.




PoboTa no nepeHeceHHto 3apsaay B eNeKTpuyHoMy noni. NMoTteHuian
nons. 38'A30K HanNpPy»XeHOCTi Ta NOTeHLiaNy efIeKTPOCTaTUYHOro
nons. EHepria enekTpocTtaTMYyHOro nons.

MarHiTHe none.

MarHiTHe nose Ta MOro xapakTepucTMku. 3akoHu bio-CaBapa-
Nannaca, AMnepa, JlopeHua. MarHiTHe nosie coneHoiga i Topoiaa.

JIaGopaTopHi 3aHATTA

Y mepiioMmy ceMecTpi CTYZEHTH BUKOHYIOTH JIaOOpaTOpHi pobotu 3 mukiay «MexaHika»,
«MonekynsapHa ¢isuka 1 TepMmoguHaMika» Ta «EjJeKTpwmka Ta MarHeTH3M» BIAIIOBITHO 710
BCTAHOBJIEHOTO rpadika Ta po3KJIaay 3aHATD.

OCHOBHUM BaBJaHHAM ITUKJIY JabOpaTOpHUX pOOIT € HaOyTTA CTyJeHTaMu JOCBiIy
IIPOBEJIEHHS €KCIEPUMEHTAIBHUX JIOCII/KEHb IIPU IEPEBIPIli MOJIOXKEHD TEOpPil Ta 3aCBOEHHSA
IIpaBUJI 0OPOOKH eKCIIEpUMEHTAIBHUX JaHUX Ta 0OPMIIEHHS O/IePKAHIX PE3YJIBTATIB.

Jlna miarotoBku A0 pobotu B JiabopaTopii Tpeba: 1) BUBUMTH IIOJIOXKEHHS Teopil; 2)
MIATOTYBATH MIPOTOKOJI JOCTI/?KEHHS; 3) BUKOHATU BIPTyaJIbHY JIa0OpPaTOPHY POOOTY; 4) MPOUTH
TonepeAHIN TeCT /111 IePEBIPKU TOTOBHOCTI /10 BUKOHAHHS J1aO0paTopHOI poO0OTH

Ne . KiabkicTh
HasBa n1a6opaTopHoi po6oTun
TOJIHH
BuBueHHs AUHAMIKH 00€PTAIBHOTO PyXy Ha MPUKIazil Gi3UYHOrO0 MasgTHUKA 1

BusHaueHHs BiiHOIIEHHs TerioeMHocter Cp/Cv 711 OBITpsI.

HWIN| P
=

1
JloCTi/PKeHHS eJIEKTPUYHOTO T0JIST 1
JloctipKeHHSA 3racalouuX eJIEKTPUIHUX KOJIMBAHb 1

6. CamocrTiiiHa po6oTa cTyaeHTa

Camocmitina poboma cmyO0eHma 6KIUAE: ONPAYIOBAHHS JeKYIiHO20 Mamepiany ma
OKpeMux numanb meopii, sAKi UHOCAMbCA HA CAMOCMIlIHe ONpay08aHts, Ni020mMoeKa 00
NPAKMUYHUX 3AHAMb, Ni020MOBKY 00 1abOpamopHux pooim, BUKOHAHHS 3A80AHb
PO3PAaxyHKo8oi pobomu , ni020mo6Ky 00 MOOYIbHUX KOHMPOJbHUX POOim.

OmnpaitltoBaHHs JICKI[IHHOTO MaTepialy IPOBOJUTHCS PETYISIPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 3a PEKOMEHJIOBAHOIO JIITepaTyporo. 30KpeMa HEeOOXITHO CaMOCTIHHO i
JIETAIBHO OMPAIFOBATH CJIIAYI0Ul MUTAHHS B PO3/IIIaX:

MexaHika
Cunu B ipupoi. HeinepiiaibHi CHCTEMH BIIUTIKY.

Cucrema Ti1. IMmysbc cuctemu Til. YMOBHU 30€peKEHHS Ta 3MIHU IMITYJIbCY CUCTEMH.
3aKoH 30€peKEHHS IMITYJIbCY.

O3HaueHHs pobotu. Teopema npo KiHETHUHY eHeprito. [loTeHuiansHa enepris. O3Haka
MOTEHI1IBHOCTI T0JIsl, KOHCEPBATHUBHI CHIIH.

MOMEHT IMITyJIbCY Ta 3aKOH HOTO 30€peKEHHS.
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OO6epTaHHs TBEPIOTO TiJla HABKOJO HEPYXOMOi oci. MOMEHT CHJIM, MOMEHT 1HEpIIii.
OcHOBHE pIBHSIHHS TMHAMIKU 00€pTaIbHOTO PyXY.

Kinetnuna eHepris 1 pobota rpu odbepTaabHOMY pycl. 3aKOH 30epeKeHHs eHeprii.
MouJiekyasipHa ¢izuka.
AniaGaTHui TIpoliec, piBHSHHS ajiadaTy.

O6opoTHi Ta HeoObopoTHI nuKIu. [IpuHUn aii Temnosoro apuryHa. Hukn Kapho.
HepiBuicts Knaysiyca. [loustTs entpomnii. CTaTUCTUYHUI 3MICT €HTPOTIIi.
deHoMeHOIOTIUHA TeOPis SIBUIL IEPEHOCY, JOBKUHA BUIBHOTO MPOOITY Ta cepenHii
nepepi3 MOJIEKyJl, MOJIEKYJIIPHO-KIHETHYHA TEOpPisl SBUII MEPEHOCY.

Kpucranu ta ix BmactuBocti. Pigunu ta ix BmactuBocTi. @a3a ta ¢a3oBi mepexoau.
[ToTpiitHa Touka. Jliarpama cTany.

EJIeKTpOCTaTI/IKa.

Tunu aienekTpukis. SABule moiaspu3alii, OJIPU30BaHICTh JieeKTpuka. Teopema
INaycca ans Bektopa P. Bekrop D . [lienexkTpruyHa MpOHUKHICTD.

Enextpuune nose B npoBigHukax.Enexrpuyune mosie B npoBigHUKaX. EMHICTb,
KOHJIeHCaTopu. Po3paxyHOK €MHOCTI KOHAEHCATOPA.

Enepris enekrpuynoro nois. EHepris B3aemMo/ii CUCTEMU 3apsPKEHUX T1J, CHEPris
B3a€MO/I11, €HEPris 3apsHKEHOT0 KOHJEHCATOPpAa; €HEPris eIeKTPUYHOTO O,
00'eMHa T'yCcTHHA €HEPTi.

[TocTiiHUI €NeKTPUYHUM CTPYM, CHJIa 1 TYCTHUHA CTpyMY. PIBHSIHHS HENEPEPBHOCTI.
EnexktpopyuiiiiHa cuina.

3akonu Kipxroga. [IoTyXHICTb.

Teopis enekTponpoBiAHOCTI B MeTanax. KoHTakTHa pi3HUIIA MOTEHI[1aT1B.
EnekTpuuHuUil CTpyM B razax Ta piauHax.

MaruitHe moJe.

Pyx 3apsikeHHX 4YaCTUHOK B MarHiTHoMy nosi. Onuc MarHiTHOTO MoJis B
MarHetukax. HamarniuyBannst maruetukis. [lia-,mapa-,pepo-,antudepo-,pepiMarueTukH.
HamarniuyBanHs Ta nepemarniuyBanus pepomaraeTukiB. EnekrpomarniTa iHIyKIis
3akoH Dapanes. Spuiie camoinaykili. Bzaemoinaykiris. KonuBanbHui KOHTYD.
Hesracaroui, 3racaroui, BumyIieHi koquBanHs. Pezonanc. Buxpose enexrpuune mnose.
Enextpomaruithe nosie. Cucrema piBHsHbL MakcBena. EHepris enekTpoMaraiTHOTO moJisl.

[TinroroBka 10 sabopatopHUX poOIT mepeadavae BUBUEHHS CTYJACHTOM 3aKOHIB
G13uKH, SKI TEpeBIPSIOTbCS TMPU BUKOHAHHI J1a00paTOpHUX JOCHIIKEHb, METOAUKU
MPOBEJCHHS JTOCIIIKEHb, TPUIAAiB, IO 3aCTOCOBYIOTHCSI JIJII BHUMIPIOBaHb, MOPSAKY
00pOOKH pe3yJsIbTaTiB EKCIIEPUMEHTY.

[Ticnst mpoBeneHHs J1a00paTOPHOT pOOOTH CTYJEHTH MOBUHHI OPOPMUTH PE3yJIbTATU
JOCIIIJIKEHb: BUKOHATH HEOOXIJHI OO4YMCIIeHHsA, MOOyayBaTH Trpadiku, po3paxyBaTu
MOXHUOKH.



Po3paxyHkoBa poOoTa CKIaIa€ThCS 3 YOTUPHOX YacTHH: «Di3udHI OCHOBU MEXaHIKIN»,
«OCHOBH MOJIEKYIApHOI (I3MKK 1 TepMOAMHAMIKK», «EJIEKTpocTaTHYHE TIONe» Ta
«Marnetu3m». KokHa gacTHHa CKIAAAa€ThCs 3 BOCBMH 3aJad, BiAMOBITHO JO MPOTpPaMH
Kypcy. Ha BUKoOHaHHS KO>KHOT 3 YaCTHH TepeadadeHo 3 — 4 THKHI.

[TigroroBKa 70 MOAYIBHUX KOHTPOJBHUX POOIT mependadae MOBTOPEHHS CTYICHTOM
MIOJIOKEHB TEOPil Ta X MPaKTUYHOTO 3aCTOCYBaHHS. BukoHaHHS 11i€l poOOTH BUMarae Bif 1
110 6 TOIVH.

MoniTnKa Ta KOHTPOb

7. NoniTMKa HaBYaNbHOI AUCUMUNANIHM (OCBITHBOrO KOMMOHEHTA)

V' pazi xeopobu cmyoenm 30008 ’sa3aHuti npeocmasisimu 008i0Ky NpO MepPMIiH
NPOXOOJICEHHA JIIKYBAHHS, OQOPMIEHY HANeHCHUM YUHOM 6 YCMAHOGI, 0e NpOXOOUso
JUKYBaHHA. B iHwux sunaoxax (Hanpuxiao, cimetini 06cmasunu) NUMAHHs GUPIULYEMbCS 8
IHOUBIOYANLHOMY NOPAOKY pazom 3 eukiadadem. Y 6y0b-sKoMy 6Unaoky cmyoeHmam
peKomMeHOyeEmbCs  8i08idyeamu  yci 8uou 3aHAMb, OCKILIbKU HA HUX BUKIAOAEMbCS
meopemuyHull mamepiail ma po36UBAIOMbCS  HABUYKU, HEOOXIOHI O/l BUKOHAHHSL
cemecmpoBo2o iHOUBIOYAIbHO20 3A80AHHS, 1AOOPAMOPHUX POOIM MA OOMAWHIX 3A80AHb.

Ilio uac npogedenns neKYiUHUX, NPAKMUYHUX mMa J1AOOPAMOPHUX 3AHAMb
00360JIIEMbCA  BUKOPUCMOBYBAMU MOOLIbHI menedonu 0Nl CaHKYIOHOBAHO20 NOULYKY
ingpopmayii 6 Inmepremi a maxkodxc On NPOXOONCEHHS MECMYBAHHS, | OJisl NPOBEOCHHS
o0uuUCNenb HA NPAKMUYHUX 1 J1AOOpPAMOPHUX 3AHAMMAX MA GUMIDIOBAHHSA YACY HA
1AO0pamopHux 3aHAMmMAX (8 pasi HAA8HOCMI 8 CMAPM@OHI BIONOBIOHUX NPOCPAMHUX
npoOOyKmis).

B pas3i oucmanyiiinoi popmu nasuanmsn Ha nexyii UKIA0AY KOPUCMYEMBCS GIACHUM
npezenmayitnum mamepianiom, euxopucmosye 20om ma Google Meet ons suxradanms
HABYANILHO20 Mamepiaiy .

Jlo euxonanus 1nabopamopHux pobim O0onyckaromecs cmyoenmu 3a ymos: 1)
HAA8HICMb  NPOMOKONLY, 2) RNiCAs YCHIWHO20 NPOXOONCEHHS BXIOH020 KOHMPOJIO.
Pezynomamu eumiproeans cmyodenmu 3aHocAmyb y NPOMOKON i npeo sAAI0Mb GUKIAOAYY
ons nepesipku. He nepegipeni oani 0o 3axucmy wue nputimaiomscs. s 3axucmy
nabopamopuoi pobomu cmyoeHm NnosuHen oamiu 8iON0GI0b HA KOHMPOJIbHI 3ANUMAHHS,
NPABUNILHO 0hOpMUmMU pe3yTbmamu 8UMIPIE (Po3paxysamu 3HA4YEeHHs HeOOXIOHUX 8ETUYUH,
nooyoysamu epagiumi 3a1edcHocmi 6i0N0BIOHO 00 ICHYIOUUX NPABUIL, OOUUCIUMU NOXUOKU,
3anucamu 0CmMamoyHi pe3yibmamu 00CHIONCeHH 3 OOMPUMAHHAM NPABUN OKPY2lIeHHS,
3pobumu BUCHOBKU NO POOOMI).

3as0anns po3paxyHKoeoi pobomu  cmyoOeHmu BUKOHYIOMb 6 OKPeMUX 30uUmax,
3anUCYrO4U BUKOHAHI Oii akypamuo i po30ipauso. 3axucm pe3yibmamis BUKOHAHHSA pobomu
npoxooums 6 YCHill ¢hopmi, 8 X001 AKOI CmyOeHm NOBUHEH JI02IYHO Mda OOIPYHMOBAHO
HOACHUMU PO38 513V8AHHS 6CIX 3A60AHb.



3aoxouyeanvHi 6anu BUCMABIAIOMBCA 3d: AKMUBHY pobOmMy HA NPAKMUYHUX
3aHAmMmMAX;, y4acmev y GaKkyibmemcokux ma IHCMUMYMCbKUX O0iMniaoax 3 @izuxu.
Kinvxicms 3aoxouyeanux 6anie ue Oinvwie 5. /o petimunzy cmydenma 000amKo80
BKIIOUAIOMBC  0ANU, 00epIHCAHi HA CMYOEHMCbKUX QI3UYHUX HAYKOBO-NPAKMUYHUX
KOHepenyisx 3a ymosu npeo s61eHHs 8iON0BIOH020 cepmughikamy.

Ilonimukoro Oeonatinie nepeddbauacmvcsi HeOOXIOHICMb CBOEYACHO20 BUKOHAHHS
3a80aHb. Yci nucoMosi 00Kymenmu mMaoms 6ymu 3axuyeri 00 3aKiHUeHHs MmeopemuyHo20
HABYAHHSA 8 CeMeCmpi.

Yci yuacnuxu oceimmvozco npoyecy: eukiaoaui i cmyoenmu 6 npoyeci pobomu
BUBUEHHSL OUCYUNTIHU MAlOMb Kepysamucb HPUHYUNAMU aKadeMiuHoi 00OpoyecHocmi,
nepeobauenumu «Kooexcom uecmi Hayionanvno2o mexniuno2o yuieepcumemy Yxpainu
«Kuiscoxuil nonimexniunutl incmumymy» https://kpi.ua/code.

AkazieMiuHa JOOpOYECHICTh MAa€ Ha yBa3l OBOJIOAIHHSA CTYACHTOM HEOOXITHUMH
3HAHHAMH Ta YMIHHSMHM Ta 3JaTHICTh IIPOJEMOHCTPYBAaTH Il 3HAHHSA Ta YMIiHHS.
AKaneMiuHa HEIOOPOUYECHICTh MPOSIBISETHCS Y 3aCTOCYBaHHI CTYIAEHTOM IIIapraliok,
HECaHKIIIOHOBAHOTO JIOCTYIy B IHTEpHET TOIIO ITi/1 YaC KOHTPOJBHUX 3aX0/1iB (3aXucty PP,
7abopaTOpHUX poOIT, BUKOHAHHI 33aBJaHb MOJYJbHUX KOHTPOJIBHMX POOIT, MIArOTOBLI
BIAMOBIZEH Ha icnuTi). B pa3i BUSABIEHHS akaJeMidHOi HEJOOPOYECHOCTI KOHTPOJIbHUMN
3axiJ1 ISl JAHOTO CTYACHTA MPUIIMHSETHCS 1 IEPEHOCUTHCS Ha 1HIIUN Yac.

8. Buau KOHTPOJIIO TAa PeTHHIOBA CCTeMA OLIHIOBAHHSA pPe3yJbTaTiB
HapyaHua (PCO)

Pevimune 3 oucyunninu (Pl]) epaxoeye pobomy cmyoeuma npomsieom cemecmpy ma
PIBEHb 3HAHb | HABUYOK, BUABIEHUX HUM HA ICRUML.
Petimune 3 oucyunninu goopmyemocs sk cyma o6anis, HaApaxo8aHux cmyoeHmy 3a:
® pe3yrbmamamu 1a00paAmopHUX 3aHsAMbs,;
® GUKOHAHHS PO3PAXYHKOBOI pobomiu,
® BUKOHAHHA MOOYIbHOI KOHMPOabHOI pobomu (MKP),
® GUKOHAHHA 3a80AHb OMPUMAHUX HA ICNUML.
Petimune 3 oucyunninu pospaxogyemvcs 3a ¢gopmynow peumuneosa oyinka (RD) 3
KpeoumHoz2o Mooyl (Gopmyemvcsa sK cyma 0anie NOMOYHOI YCHIUWHOCMI HABYAHHA —
cmapmogoeo pevimuney (fc) ma oanie ompumanux Ha icnumi (r, ):

RD=r. +r1,.

Cmapmosoco petimune € CyMAapHOI0 OYIHKOI 3A GUKOHAHHA CHMYOEHMOM 3a80aHb
NOMOYHO20 KOHMPOTIIO MA MOOYIbHOI KOHMPOIbHOI pobomiu.

e =1+,
k
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https://kpi.ua/code

I'71—0anu nomouno2o0 KOHMpoO0, ¥y — 6al OMpUMAHUL HA MOOYIbHIU KOHMPOIbHIL pOOOML.
Maxkcumanvua xinokicmo 6anie cmapmosozo peumuney ckiaoae 60 oanis.

Kpumepii oyinosanns pezyromamie pobomu Ha 6 cemecmpi HagedeHi 8 maobauyi |1,
wmpaghui ma 3a0xo04y8anvii oanu- 6 maoauyi 2.

Tabauys.1. PEATUHTOBA CUCTEMA OLIIHIOBAHHSA (PCO)

Buy pobotu KinbkicTh O1iHI0OBaHHA MaxkcumMaabHO
MOKJIBA
KUIBKICTB OaJ1iB
JlabopaTopHi 4 20
3aHATTA IToBHa BIAIIOBiAb 5
HenoBHa BiANmOBiAb 4
3aioBiIbHA BIAIIOBIAL! | 3
PP 3axucr 1 20 20
3axucr 2 15
3axucr 3 10
Hezaxucrt 0
MKP YacruHa 1 5 20
YacruHa 2 10
YacruHa 3 5
Cyma BaroBux 6aJTiB KOHTPOJIBHUX 3aXO0/IiB 60
Ta6auya 2. LWUTPAGHI TA 3A0XOYYBA/IbHI BA/IU
Oanu
1. fIKicHe BeZleHHSI KOHCIIEKTY JIEKITIN 1...5
2. YyacTb y KOH}EpEeHIIisIX, cEMiHapax, MiJI'0TOBKa pedepaTiB 5
MaxcuMajibHa cyMa 3a0X04yBaJIbHUX Rs 10

Cemecmpoguii KOHMPOIb: eK3aMEH
Jlo ex3ameHy (icIUTY) IOMYCKAIOTHCA CTY/IEHTH, KOTPIi 32 pe3yJIbTaTaMU IIOTOYHOTO KOHTPOJTIO
Habpasiu He MeHmle 36 6arniB (60 % BiJi MakCMMaJbHO MOXKJIMBHX) 3a YMOBHU 37laui BCIX
snabopaTtopHuX poOiT, ycminrHoro 3axucty PP, BukoHaHHSA ycix 3aBIaHb MPAKTUYHUX 3aHATH Ta
MMO3UTUBHOTO PE3yJbTaTy BHUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI pobOoTu (He MeHme 60 %
MPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3y/IbTaTaMU eK3aMeHy CTYIEHT MOKe HabpaTu 40 OaJtis.

Taba. 3. Kpumepii oyiHIO8AHHA Ma Kinbkicme 6anie Ha icnumi.

Kpumepii

Kinbkicme
6anis

! TIpu aucranuiiiniit popmi HaB4aHHs poGOTa B 1abOPATOPIT — 1€ JIEMOHCTpALIis CTY/IEHTOM BUKOHAHHS po6OTH ra

BipTyaJbHOMY MaKeTi.
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cmydeHm O0eMOHCMPYE MoBHi | 2nUbOKi 3HOHHA HABYAsILHO20 Mamepiany, 8mie 35-40
rpasusbHO BUKOPUCMO8Y8AMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOWi 3HAHHA HABYAAbHO20 Mamepiany, 8MiI€ NPasusIbHO 30-35
8UKOpUCMOBY8AMU 3HOHHA

cmyoeHm 0eMOHCMPYE XOPOUWi 3HAHHA HABYA/bHO20 Mamepiany, asne 00MnyCcKAe 25-30
desaKi Hemo4YHoOCMi, U000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyoeHm OeMOHCMpPYe 3a008isbHi 3HAHHA HABYA/ABHO20 Mamepiany, ane 20-25
donycKkae cymmesi Hemo4yHocmi, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyoeHm OeMOHCMpPye 3a008inbHI 3ace8oie8 meopemuvHull mamepian, ane 21-24
donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008isibHe 3HAHHA Meopii Ma 8i0CymHicmb 8MIHHA MA HABUYOK y 8UPIWEHHI 0
nocmasneHux 3080aHb

. Tabn. 4. Kpumepii oyinoeanns ma xinokicmo 6anie na icnumi. Ilpu oucmanyitiniu 30ayi
V 8u2n10i mecmy.

Kpumepii KinoKkicme
6anis

lMpoxodxceHHA ycix pieHie mecmy nosHicmio (Bidnosidb Ha yci NUMAHHA 40
Mo3UmueHo)

MpoxodxceHHA 1 ma 2 pieHA mecmy nosHicmio (Bidnogide Ha 60% numaHe 30
Mo3UmueHo)

lMpoxooxceHHA 1 pisHA mecmy Ha pigHi 60% 20
He npoxodxceHHa mecmy 0

Taéna. 5. BignoBiAHICTh peUTUHTOBUX 0ajIiB OIIHKAM 32 YHIBEPCUTETCHKOIO IITKAJIOO:

Kinvxicmo 6anis Ouinka
100-95 BiaMiazO
94-85 Jlyxe nobpe
84-75 Jobpe
74-65 3a70BUIBHO
64-60 JlocTaTHRO
Menmie 60 HeszanoBiiapHO
He BukoHaHi yMoBHU He pomymeHo
JOTTYCKY

9. [OopatkoBa iHpopmauia 3 gucumnIiHK
JToxarok 1. IlepeJsiik muTaHb, AKi BHHOCATHCA HA CEMECTPOBHU KOHTPOJIb

1. Cnocobu onucaHHA pyxy. BeKTOpHUIA Ta KOOpANHATHWUI cnOCObU onmncaHHsA pyxy. Pagiyc-BeKTop,
LUBUAKOCTI, MPUCKOPEHHS.
2. NpupoaHil cnocib onucaHHa pyxy. LUBMAKICTb, HOPMasibHE Ta TaHTeHLiaibHE NPUCKOPEHHS.
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3. Pyx TOYKM NO KONy i MapamMeTpu LLboro pyxy (KyT MoBOpPOTY, BEKTOPM KyTOBOI WBMAKOCTI Ta KYTOBOroO
NPUCKOPEHHSA).

4. 3aKOHU HblOTOHA. 3aKOHM CUA Y MeXaHiLi, MpUHUMN cynepno3unuii.

5. HeiHepujianbHi cuctemu Bigniky. Cunm iHepuii npm noctynanbHoMy Ta 06epTanbHOMY pycCi cuctemm
BiANiKy. 6. IMNynbC Tina Ta cuctemm Tinl. 3aKoH 36epekeHHs imnyabcy. MoHATTA NPo LEeHTPp mac.

7. PoboTa cmn: NocTiliHOi, KOHCEePBATUBHOI, HEKOHCEPBATUBHOI. Pob0Ta LeHTpanbHOI cnau.

8. KiHeTn4YHa eHepria, Teopema nNpo KiHeTUYHY eHeprito.

9. MoTeHuianbHa eHepria (NoNs CUAK TAXKIHHA, NPYXKHOT Aedopmalii).

10. NoBHa MexaHiuHa eHepris. 3aKOH 3b6eperKeHHA eHepril.

11. Mpy»XHi | HENPYXKHi 3ITKHEHHSA.

12. MOMEHT iMNynbCy, MOMEHT CUAN. 3aKOH 36epekeHHA MOMEHTY iMnybey.

13. O6epTaHHA Tina HaBKOJIO HepyXxomoi oci. OCHOBHE PiBHAHHA AMHAMIKKM 0b6epTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LLTenHepa.

14. Noctynatv EMHWTeMHA. [loBXKMHa BiAPi3Ky i NPOMIXKOK Yacy B Pi3HWUX iHepLiaIbHUX CUCTEMAX BiaJliKy.
15. NMepeTBopeHHa JSlopeHua. [logaBaHHA WBMUAKOCTEN B PENATUBICTCbKIN KiHEMATULI.

16. PenatmeicTcbkuii iHTepBan.

17. PenatmeicTtcbkuit imnynbc. [pyrnii 3akoH HbloToHa B cneLianbHiin Teopii BiAHOCHOCTI.

18. PoboTa i KiHeTUYHa eHepria B cnewianbHili Teopii BiAHOCHOCTI.

19. 38'A30K eHeprii Ta imNynbCy B cnewianbHil Teopii BiAHOCHOCTI.

20. OCHOBHI MOHATTA MONEKYNAPHO-KIHETMYHOI TEOpIi: Maca i pO3Mip MONEKYA, KiNbKiCTb Ppe4OBUHMN,
MONAPHA Maca, KOHLeHTpaLif.

21. TemnepaTtypa Ta ii 3B'A30K 3 cepeHbOO EHEPTIEID PYXYy MOJIEKYN.

22. Mogenb igeanbHoro rasy. TUcK rasy. OCHOBHE PiBHAHHA MOJIEKYNAPHO-KIHETUYHOI Teopil. PiBHAHHA
CTaHy iaeanbHOro rasy.

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

24. Mogenb peanbHoro rasy. PiBHAHHA BaH-gep-Baanbca. 13oTepmum peanbHoro rasy. KputuyiHi
napameTpu.

25. MoHAaTTA Npo pyHKUito po3noainy (3aranvHi yasneHHs). PyHKUia po3noainy Makcsenna 3a
NPOEKLUisMM LUBUAKOCTI Ta 338 abCONOTHUM 3HaUYEHHAM LIBUAKOCTI. XapaKTepHi WBUAKOCTI MOJIEKY.
26. bapomeTtpuyHa dopmyna.

27. BHyTpiWwHsA eHepria. PoboTa rasy. Neple Ha4yano TepMmoguHaMIKu.

28. TennoeEMHIcTb igeanbHoro rasy. Ymncno crtyneHis ceoboam monekyn. 38'a3ok Tennoemroctei Cp Ta Cy.
29. ApiabaTHui npouec. PiBHAHHA agiabaTu, rpadik agiabaTHoro npouecy. PoboTa rasy B agiabatHomy
npoueci.

30. NpuHuMn nobynosu Tennosux AsuryHie. KK TennoBoro aABuryHa. laeanbHuii TennoBuiA ABUMYH Ta
noro KKA. lpyre Hayano TepMmogmHaMiku

31. O6opoTHi Ta HEOBOPOTHI NpoLecn. EHTponiA. 3aKoH 3poCTaHHA eHTpOoNii B HEOB6OPOTHMX NpoLEcax.
32. AlBMula nepeHocy: ix 3aranbHa xapakTepuctmka.CepeaHs A0BXKUHA BiIbHOTo Npobiry.

33. ABnwe anodysii ineanbHoOro rasy.

34. Asunuwe TENNONPOBIAHOCTI ifeaNbHOro rasy.

35. ABnLe BHYTPILWHbOrO TEPTA.

36. EnekTpuuHMii 3apsg, i Moro xapaktepucTUKu. EnektpmnyHe nose. Hanpy*KeHicTb Nosa TOYKOBOroO
3apsagy. MpuHumun cynepnosunuii. 064McneHHA HaNpPy*KeHOCTi NoAA PO3MNOAiNIeHNX 3apAaiB.

37. Teopema laycca 1a ii 3acTocyBaHHA. [IMBEpreHLia BEKTOpPa HAaNpPYyXEHOCTi.

38. PoboTa cun enekTpocTaTMyHOro noas. NoTteHuianbHUIM XapaKTep eNeKTPOoCTaTUYHOro Nos.
MoTeHuianbHa eHepria i noTeHuian. MpuHUMN cynepno3unuii gna noTeHuiany.

39. 3B'A30K HaNpPy»KeHOCTi i NoTeHLiaNy enekTpoctaTMyHoro nons. Onepartop rpafieHTy.
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40. EnekTpuYHMn aunonb. EnekTpmuyHe nosie TOYKOBOro AMNOAA: NOTEHLaN Ta HANPYXKEHICTb NONA.
41. MoBeaiHKa AMNONA B €/IEKTPUYHOMY OAHOPIAHOMY Ta HEOAHOPIAHOMY NOI.

42. T'padiyHe 306parkeHHA noni.. J1iHii BEKTOpPA HAaNpPy*KeHOCTi (CMA0BI NiHiT), eKBiNOTEHLiaIbHi NOBEPXHI.
43. EneKkTpu4yHe nose B AieneKkTpukax, BeKTop nonapusauii. Bektop D, gieneKTpnyHa NPOHUKHICTb
44. 3miHa HOPMA/IbHOT Ta TAHTEHLiaIbHOI CKNAA0BMX HANPYKEHOCTI eNeKTPUYHOro NoAA Ha MeXi noginy
AieneKTpuKis.

45. EneKTpuyHe nosie B meTanax.

46. EHepria eneKkTpuyHoro nons.

47. EMHicTb, KOHAEHcaTopu. 3'egHAHHA KOHAEHCATOPIB.

48. EHepria 3apAaaKeHoro KoHaeHcaTopa.

49.EHepria enekTpoCcTaTMYHOro Nons.

50.EneKkTpuyHni cTpym, NOCTIMHUIA CTPYM, CUANA | T'YCTUHA CTPYMY.

51.PiBHAHHA HeNepepBHOCTI.

52. EnekTpopywiiHa cuna.

53. Mpaswuna Kipxrodpa ana posranyKeHUx mepex.

54.MoTtyHicTb | KKO, MocTiiHoro ctpymy.

55.PoboTa BUXOAy €/IEKTPOHA, eNeKTPOHHa eMicif. TepMOeIeKTPOHHa emicis.

56. Asunwa: 3eebeKa, NenbTbe, TOoMcOHa. KOHTaKTHa pi3HULA NOTEHLaNiB.
57.EnekTponpoBigHicTb rasis. HecamocTiiMHMi Ta camoCTiMHMI po3pAaaun B rasax.

58.Tnitounin KOPOHHWN, ICKPOBUIA | AYroBUIN PO3pAAM B ra3ax. [azopo3paaHa niasma.
59.[ucouiauia moneKkyn B posdunHax. Enekrponis, 3akoHn ®apages.

60.TexHi4He BUKAPUCTAHHA eNeKTPOoNi3y. EneKTponpoBigHiCTb eNeKkTponiTy.

61.MarHiTHe none, iHAYKLiA MmarHiTHoro nons. 3akoH bio-Casapa-/lannaca.

62.MarHiTHe none pyxomoro 3apaay, NPAMOro Ta KoJioBOro CTPYMiB.

63. lMoTiK i LMpKynALia BekTopa B.

64. MarHiTHe nose coneHoiga i Topoiaa.

65. 3akoH Amnepa. Cuna JlopeHua. EdekT Xonna.

66. CTaH KOHTYpY 3 CTPYMOM B MarHiTHomy nosi. Po6ota npu nepemilieHHi KOHTYpy 3 CTPYMOM B
MarHiTHoOMy noani.

67. Pyx 3apAagKeHUX YaCTUHOK B MArHiTHOMY Ta eNeKTPUYHOMY Noaax. LIMKNOTpOH.
68.HamarHivyyBaHHA MarHeTukis. ONMC MarHiTHOro NoasA B MarHeTUKax.

YMOBM Ha MeXi ABOX MarHeTuKiB.

69. MarHiTHMN MOMEHT aToMa, Knacuodikauia marHeTukis. Aia-, napa-, peppo-, aHTudepo-, i
depimarHeTuku.

70. HamarHiyyBaHHs i nepemarHiyyBaHHA ¢pepomarHeTuKiB.

71.EneKkTpomarHitTHa iHgyKuisa. 3akoH ®apages. Ctpymun dyko.

72. Asunwe camoiHayKuii. EHepria marHiTHoro nons.

73. CTpyMuM pO3MUKAHHA i 3aMMNKaHHA. B3aemoiHayKLiA.

74.Buxpose enektpuyHe nosae. CTpym 3miLLeHHA.

75. EnektpomarHitHe none. Cnucrema pisHAHb Makceenna.

76. XBMIbOBE PiBHAHHA 415 €/1eKTPOMArHiTHOro noss.

77.11noCKa eneKkTpomarHiTHa xeuna. EHepria enekTpomarHiTHOro nons.

78. BuUnpomiHoBaHHA gunons.

79.KBasicTauioHapHuin cTpym. KonnmBanbHMN KOHTYP.

80.He3racatoui BinbHi KOIMBAaHHA B KOHTYpI. 3racatodi KOIMBaHHA.

BumyLleHi KoninBaHHA. Pe3oHaHc.
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JonaTrkosa indgopmaiisi 3 TUCHUILIIHA

B ymoBax nucranIiiiitHoro abo 3MilIaHOTO PeKUMY MPOBEJACHHS 3aHATh OpraHi3allis
OCBITHBOTO TPOIECY 3IMCHIOETHCA 3 BUKOPHCTAHHAM TEXHOJIOTIH JUCTAHI[IHHOTO
HaBYaHHS: TIATGOPMHU AUCTAHIITHOTO HaBUYaHHS « CiKOpChKHUi, « EJEKTpOHHUH KaMITyCy.
Hapuanpauii nporiec y Takii ¢popmi 311MCHIOETHCS BIATIOBIIHO 10 3aTBEPXKEHOTO PO3KIIA Ty
HaBYAJILHUX 3aHATH.

®  MOJCIUBO 3APAX)8AHHA CepMUIKamie NPOXOONHCEHHA OUCMAHYIUHUX YU OMIAUH
KYpCi8 3a memoio «3a2anvHa Qizuxay,

® 3000y8aui 6UWOI 0CBIM 3 IHKIIO3ICIO MOJNCYMb  ONAHOBYBAMU  HABUANbHY
oucyuniiny, Ha 60asi oucmanyiunoi niamgopmu 3a IHOUBIOYANIbHUM 2PAPIKOM
Nni020mMoe6KU, ma OOMOGAEHICIIO 3 BUKIAOAYUEM.

Jlexmop 3anuwiae 3 coborw npago 3mMiHOEaAMU NOPAOOK BUKIAOY HABUATbHO20 Mamepiay,
YaCMKOBO 1020 00°EM [ 3MICM 3ANEeHCHO 8i0 NI3ZHABAILHUX MONCIUBOCHEU CMYOeHMI 1
30amHocmi U020 3aC80EHHS.

Po06o4y nporpamy HaB4aJIbHOI AUCUMILTIHU (cHI20yC):

Cxi1ageHo crapmiuM BUKJIagadeM Kadenpu 3aranbHoi (Pi3uku Ta MOAEIIOBAHHS (I3UYHHUX
npoiieciB Ky3p Onexcannpom [laBnoBuuem

YxBaJieHo kadeaporo 3arajibHoi P13UKK Ta MOJEIIOBaHHS (PI3MUHUX MPOIIECIB
(mporokoa Ne 06-25 Big 25.06.2025)

IMoroaxeno MetoanuHOIO KOMIiCi€r0 haKkyIbTETy O10TEXHOJOTIT 1 O10TeXHIKH
(mpotoxoi Ne 6 Bix 30.06.2025 p.)
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