QE HaLjioHanbHMIA TEXHIYHWIA YHiBEpCUTET YKpaiHK

ag «KUIBCbKMIA MOMITEXHIYHUI IHCTUTYT Kadeapa saranbHoi ¢isuku ta

imeni ITOPA CIKOPCbKOTO» MOAeNtoBaHHA PisnuHMX npouecis

PIBUKA.MACTUHA 1. KTACUYHA ®ISUKA

Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PiBeHb BULLOI OCBITH
lany3b 3HAHb
CneuianbHicTb

OcBiTHA nporpama
CraTyc gucumnninm
dopma HaBYaAHHA

Pik niarotoBKmM, cemectp
Ob6cAar gucumnnaiHuU

CemecTpoBuiA KOHTPOb/
KOHTPOJIbHI 3axo4u

Po3knag 3aHATb

MoBa BUKNagaHHA
IHpopMmaLis npo
KepiBHMKa Kypcy /
BUKNagavis

Po3mileHHs Kypcy

PeKBi3uTK HaBYa/ZIbHOI AUCUUNAIHU

Mepwuli (6akanaspcoKuli)

16 XimiyHa ma 6ioiHxceHepis

162 biomexHonoeii ma 6ioiHxceHepia
biomexHonoaii

HopmamueHa

3004Ha

1 Kypc, ociHHil cemecmp

180 200uH (6 kKpedumis) Jlekyii — 4 200uHuU, MpakmuyHi 3aHAMMSA — 2 200UHU,
JlabopamopHi 3aHamms — 4 200UHU

Icnum, moOdysnbHa KOHMPOoAbHA poboma, po3paxyHkosa poboma

Yac i micye nposedeHHs ayOumopHUX 3aHAMb 8UKAA0eHi Ha calimi
http://rozklad.kpi.ua/

YKpaiHcbKa

Nektop: Ky3b Onekcanap Masnoswuy, a.kuz@kpi.ua, zfftt.kpi.ua,
MpaKTnyHi: Kysb OnekcaHap Masnosuy, a.kuz@kpi.ua, zfftt.kpi.ua,
NabopaTtopHi: Kysb Onekcanap MNasnosuy, a.kuz@kpi.ua, zfftt.kpi.ua
physics.zfftt.kpi.ua

Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaT HaBYaHHA

Kypc ¢pi3uku € pyHOameHmManbHOO OCHOBOK 0415 BUBYEHHSA U4in020 pAOY ducyunnid npogeciliHoi
ma nPaKkmMu4Hoi NiG2o0moBKuU iHXeHepis pi3HUX Hanpamie Nid2comosKu. B npouyeci susyeHHA OucyuniHu
«®isuka» cmydeHmu Habydymoe rpyHmMogeHe pPO3yMiHHA 3QKOHI8 npupodu, MOKAAadeHUX 8 OCHOo8Yy
iHM#eHepHUX Ma 00CAIOHUUbKUX pilueHb rnpu supiuleHHi pi3HUX 3a60aHb.

Mema Has4anbHOI ducyunniHu

®i3uKka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUYUNIH, 8 AKUX 8UB4YAIOMbLCA 3GKOHU
Hexcusoi npupodu. [1i0 NpupoOHUYUMU HAYKAMU CbO200HI MOXCHA PO3yMimu mi 2asy3i 3HAHb, 8 AKUX
mMoxce bymu nposedeHuli ekcrniepumeHm 04 niOmeepoxceHHA npunyujeHs i moodenel, 8UCYHEHUX
meopiero i nposedeHux 0ocnidis. Eeonoyia po3BUMKY MNPUPOOHUYUX HAYK 00380/U7Ad iCMOMHO
po3wupuUMuU Yum HayKam memooosoe2ito 00Cni0HeHb NopieHAHO 3 ¢hinocogiero, YaCMUHOO AKOI BOHU
bynu, i nepemsopumu ix i3 cno2nadasnbHUX 8 eKCrepuMeHmasnbHi.

B Knacu4Hux Kypcax gizuku cmyo0eHmu sus4aomb 3GKOHU rpupoou, AKi € OCHOBOK NepesamHoi
binbwocmi  iH¥eHepHUx, MmexHiYHUX ma 6iomexHos02iYHUX OUCUUNAIH, AKIi HUHi € camocmiliHumu
obacmamu 00cnioxceHb ma nPAaKkmukKu.
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Memoto susyeHHa QucyunaiHu € hopmysaHHa y MmalibymHix ¢gpaxisyie cmilikux 3HaHb 3 30KOHI8
npupoou, yMiHHA B8UKOpUCMOBY8AMU OMPUMAHHI 3HAHHA rpu nooaabUWoMy 6UBYEHHI creyianbHux
ducyunnid, a makox y malibymniti npogpecilinili disnoHocmi. @opmysaHHA 30amHocmel:

- 30amHicmb 3acmocosys8amu 3HAHHA Y MPAKMUYHUX cUmMyauyiax;

- 30amHicmb s4umucsa i 080a100i8aMu Cy4acHUMU 3HAHHAMU;

- 30amHicmb 8uKopucmosyeamu 3HAHHA 3 MAMEMAMUKU ma ¢hiduku 8 o6cA3i, HeobxioHomy

01 00CA2HEHHA IHWUX pe3ysbmamie 0C8iMmHbOI npozpamul.

Mpedmem HasYAAbHOI QUCYUNAIHU — OCHOBHI MOHAMMSA MA 3AKOHU HEXCUBOI npupoou.

MicnAa  30C80€HHA  HABYAALHOI  OucyunaiHU cmyodeHm MNo8UHEH 3Hamu ma emimu
B8UKOpUCMOBY8AMU 3HAHHA 30KOHI8 Hexusoi npupodu Ha pieHi, HeObXiOHOMY 01a OOCAZHEHHA iHWUX
pe3ysibmamie 0C8IMHbLOI MPo2PaMu, 30KpPema, Mmux, WO s7exams 8 OCHO8i OucyunaiH ¢Gaxoeo2o
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Ilpozpamni pezynomamu naguannsa:

- Bmimu 3acmocosysamu cy4yacHi mamemamuyHi memoou 071a pPo38°A3QHHA MPAKMUYHUX

30004, N068’A3aHUX 3 OOCNIOMEHHAM | NPOEKMy8aHHAM biomexHoso2iYHUX rpouecis.

Bukopucmosysamu 3HaHHA i3uKu 0014 aHanizy biomexHoso2iyHUX npoyecis.

- Bukopucmosyroyu mikpobionozivHi, ximiyHi, ¢izuyHi, ¢izuko-ximiyHi ma 6ioximiyHi memoodu,

emimu  30ilicHloeamu  XiMiYHUU ~ KOHMPoab  (BU3HAYEHHA  KOHUeHmpauii  po34uHie

de3iHgiKysanbHUX 3ac0bi8, MuMpysasnbHUX A2eHMie, KOHUEeHMpPAyii KOMMNOHEHMI8 MoMU8HO20

cepedosuwa Mow,0), mexHos02i4HUl KOHMPOsb (KOHUeHmMpayii Oxepen gyaaeyo ma asomy y

KynbmypanbHili  piOuHi  ynpodosex«  npouyecy;, KOHUeHmpauii  yinboeo2o npooyKkmy);

MiKpobionozaiyHuli KoOHMpPonb (8U3HAYEHHA MIiKPObIioa02iYHOI Yucmomu MoXcUBHUX cepedosul

nicaa cmepunizauii, mikpobionoziyHoi yucmomu 6iosn02iYHO20 aeeHMa moujo), MikpobiosnoaiyHoi

yucmomu ma cmepusnbHOcmi 6iomexHos102iYHUX MPOOYKMI8 Pi3HO20 NPU3HAYEHHS.

- ba3ywo4ucs Ha 3HAHHAX PO 3AKOHOMIPHOCMI MEXAHIYHUX, 2i0pOMexaHiYHUX, mernsao- ma

MAcoobMiHHUX [poyecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu

8i0NogiOHe yCMAMKy8aHHA y [pPOUeci NpoeKmysaHHA e8upobHuume 6iomexHosno2iYHUX

nMpoOyKmMie pi3HO20 NPU3HA4YeHHA 014 3abe3rnevyeHHsA ix MaOKCUManbHOI egheKmusHocmi.

CmydeHm nosuHeH ymimu: nNoeOHy8amMu meopirto i MPAKMUKy 05 p038'A3y8AHHA MPAKMUYHUX
3080aHb; 3aCcmMocosysamu MPUHYUNU CUCMEeMHO20 aHAAi3y, MPUYUHHO-HACMIOKOBUX 308°A3KI8 MiX
3HAYYWUMU akmopamu ma HAYKOBUMU i MEXHIYHUMU PiWeHHAMU, Wo npulmaromeca mnid 4ac
p038°A3aHHA CKAAOHUX npogeciliHux 3aday; 3Haxooumu nompibHy iHgopmauito y aimepamypi,
KOHCYnbmysamucs i BUKopucmosysamu Haykosi 6a3zu 0aHUx ma iHwi 8i0nosioHi Oxcepena iHghopmayii 3
Memoro 0emasbHOo20 BUBYEHHS i O0CAIOHEHHSA IHHEeHEePHUX NUMAaHs 8i0nosioHo 00 cneuianizauyii.

Micna  ycniwHo20 30C80€HHA  OucyunaiHu, cmydeHm Mo8UHEH 807100imu  Habopom
KOMMEeTeHTHOCTEN 6GaKanaBPCbKOro pPiBHA, 30Kpema: 34aTHICTb 3acTOCOBYBATU 3HAHHA | PO3YMIHHSA
Haykosux ¢hakmis, KoHyenyil, meopil, npuHyunis i memodis, He0bXxiOHUX 018 NIOMPUMKU iHHEHEepPHOI;
30amHicmbe 00 abCMPAKMHO20 MUCAEHHA, AHAANI3y ma cuHmesy; 30amHicme npulimamu obrpyHmMoeaHi
piweHHA; 30amHicme npauyrosamu iHOUBIOYaabHO, 30amMHICMb NpPaAureamu 8 KOMAHOI; 30amHicmb
eheKmuBHO BUKOpPUCMOBY8aMU MEXHIYHY aimepamypy ma iHwi Oxcepena iHgopmayii; 30amHicme
3acmocosyeamu 3HAHHA | PO3yMIHHA HayKosux ¢hakmis, KoHuenuyili, meopili, npuHuyunie i memodis,
HeobxiOHuUx 0718 nidompumKu dianbHocmi 8 cghepi csoei npogpecitiHoi disneHocm.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (Micue B CTPYKTYPHO-N0riYHI cxemi HaBYAHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Jlucuunaina 6a3yemuvcsa Ha 3HAHHAX 3 G13UKU Ma MAMeMAMuUKU, 3ACB0EHUX 8 PAMKAX
3a2a1bHOI cepedHboi ocsimu. BusueHHs Kypcy nepedbayae 8UKOPUCMAHHA HABUHOK 3 meopii 1
MexHIKU eKxcnepumMeHmy ma mMamemamuyvHux Hasuuox, wo Habysarmscs 3a napaneabHo20
8UBUEHHA MamemamuuHux oucyuniii. HeobxioHuUM enemeHmoM npu 8usueHHi OUCUUNATHU €
0804001HHSL NOHAMIUHUM MA MAMeMAMUYHUM anapamom mamemamuuHo20 aHai3y,
amanaimuuHoi z2eomempii, AIHIlIHOI anz2ebpu ma 6exkmopHo20 auaaidy. Okpemi NUMAHHA
8UMA2A0OMb BMIHHA PO36’A3AHHA Hatinpocmiwux dugepeHUianbHUX PIBHAHD, WO 8UBUAOMD Y
pamxax ducuunaivu «/[ugepeHuianvHi piBHAHHS».

Habymi 3HanHs ma YyMiHHA npu nodaabuwlomy HasuaHHi 6ydyms 3acmocogysamucs
npu 8UBHEHHI K 3a2ANbHO-MEXHIUHUX Mak 1 cneylaabHux ducyunaiu (biogizuka, pisuuHa ma
K0.10i0Ha xXimis, mowo).

3. 3MiCT HABYAJIBHOI JUCIUILTIHHI

Kypc ¢izuku ckiazjaeTbes 3 IBOX 3MICTOBUX MOAYJIIB. Y TIEPIIIOMY CeMeCTPi BUBYAETHCA MOAYJIb
«Mexanika, MoJieKyJIsipHa ¢i3uKa Ta TepMoAnHaMiKa. EjlekTpocTaTika Ta eJIeKTPUIHUHN
CTPYM. »

Pozainm i Temu Kypey Gi3uku:

Posain 1. ®i3uyHI OCHOBU MeXaHIKU

Tema 1.1. KimemaTtnka MaTepiaJIbHOI TOUKH Ta TBEPJIOTO TLIa

Tema 1.2. /luHamika cucreM (MHAMiKa MaTepialbHOI TOYKH Ta CHUCTEMH TOYOK. J[MHaMiKa
TBEPZOTO TijIa)

Tema 1.3. Pobora Ta eHepris

Tema 1.4. EnemeHTH crieniajibHOI T€OPil Bi/THOCHOCTI1

Pozain 2. MosnekyssipHa ¢i3uka i TepMoguHaMika
Tema 2.1. OCHOBU MOJIEKYJIIPHO-KIHETUYHOI TEOPil
Tema 2.2. EnemMmeHTH TepMOIMHAMIKH

Tema 2.3. fIBuina nepeHocy

Pozain 3. EnextpocTaTuka Ta eJIeKTPUUHUHA CTPYM
Tema 3.1. EnektpocraTuka
Tema 3.2. EnekTpuyHuii cTpym

Posmin 4. Maraetusm
Tema 4.1. MarHiTHe 1oJie
Tema 4.2. EsrlekTpoMarHiTHe mosie

Posain 5.0nTnka

Tema 5.1. XBUJIbOBA OIITHKA.

Tema 5.2. KBaHTOBaA OIITHKA

Pozpain 5. AtomHa ¢isuka.

Tema 5.1. bopiBchka Teopist BOJITHEBOTO aTOMa
Tema 5.2. KBaHTOBa T€Opist aToMa i MOJIEKYJIH.



Pozzain 6. ®i3uka TBEp/IOTO TLIA.

Tema 6.1. Ter10Bi BJIaCTUBOCTI KPHCTAJTIB.

Tema 6.2. KBanToBa cratuctuka ®epmi-/lipaka.
Tema 6.3. HamiBIpoBiITHUKY Ta HAJIITPOBITHUKH.

Pozain 7. ®i3uka aTOMHOTO si7ipa Ta eJileMeHTapPHUX YaCTOK.
Tema 7.1. BygoBa simpa. fnepHi peaxkirii.
Tema 7.2. EjleMeHTapHI YaCTUHKU.

4. HaBuasipbHI MaTepiaiu Ta pecypcu

Ba3osBa Jireparypa

1.

2.

Kyuepyk .M., T'opbauyk L.T., JIynuk ILIL. 3aransauii kypc ¢izuxu. T.1.- K.; Texnika, 1999 p.- 536
c. (HTB) BuBuaTH pexoMeH0BaH1 pO3a1IN

Kyuepyk .M., T'opbauyk L.T., JIynuk ILI1. 3aransamii kypc ¢izuxu. T.2.- K.; Texnika,2001p. - 452
c. (HTB) BuBuaTH pekoMeHA0BaHI pO3ILIH

Kyuepyk .M., I'opbauyk L.T., Jlynuk ILII. 3araneauit kype ¢izuku. T.3.- K.; Texnika, 1999 p - 520
c. (HTB) BuBuaTH pexomMeH0BaH1 PO3ALIH

O.I1.Ky3s, O.B.po3nenko, O.B.JlonsHiBchka 3arasibHa ¢izuka. [HTEpHET-pecypc 3a aJpecoro
http://physics.zfftt.kpi.ua BuB4aTH nMoBHICTIO

JlaGopatopui po6otn 3 kypcy 3ATAJIBHOI ®I3UKU. InTepHET-pecypc 3a  ampecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuYaTH BiAMOBiIAHO 10 Ipadika BHUKOHAHHS
1abopaTopHUX pOOIT

JonomixHna Jitepatypa

6.

10.

11.

3aranpHa ¢i3uka: unamika [EnekrponHMiA pecypc] : METOAMUYHI pEeKOMEHJAI] 0 pO3B'SI3yBaHHA
3aja4 IS CTYJEHTIB 1HCTUTYTY TENEKOMYHIKAIIfHUX CHUCTeM Ta 1HIIMX TEXHIYHHUX (haKyJIbTeTiB /
HTVY «KIIl» ; yknan. A. B. Hemuposcebkuii, O. B. JIpo3aenxo, O. I1. Ky3b. — EnexkTpoHH1 TekcTOB1
nani (1 aitm: 1,34 Moaiit). — Kuis : HTYY «KIIl», 2011. - Ha3Ba 3 ekpaHa. —
Hoctym: http://library.kpi.ua:8080/handle/123456789/1332

®izuka. Po3nin «Enextpuka i maraetusm» [EnekTponHuil pecypc] : KOHCIEKT JIEKIii s CTY/I€HTIB
cnemianbHocTel  «lIpomucinoBa  OilotexHomoristy, — «OOmagHaHHS ~ (QapMaleBTUYHOI  Ta
Mmikpo6iosoriunoi npomucinoBocTi» / HTYVY «KII» ; yknaz. O. I1. Ky3b. - EnekTpoHHI TeKCTOBI J1aHi
(1 daiin: 7,44 Moaiit). — Kuis : HTYVY «KIII», 2009. - Ha3sa 3 expana. — Jloctym: http://library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

®izuka. Mexanika [ Enextponnuii pecypc] : HaByanbauii nociounuk / H. 1. Tapamenko, O. I1. Ky3b,

O. B. [Iposnenko, O. B. lonsuiBcbka ; HTYY «KIIl». — EnextponHi TekctoBi aanHi (1 daiin: 2,83
Moaiit). — Kuis : HTYY «KIIl», 2016. — 128 c. http://physics.zfftt.kpi.ua/course/view.php?id=21
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 «KP1I». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the screen.
Ky3s, O. I1. MeTtoauyHi BKa3iBKH JJII CAMOCTIHHOI MIATOTOBKH Ta BUBYCHHS JUCITUIUIIHU (i3HKa.

Poznin: «OnTuka» 1uist CTyA€HTIB (paKyabTeTIB 610TEXHOIOTI] Ta XIMIKO-TEXHOJIOTTYHOTO HAMIPSMY
niaroroBku 6.051401 «biotexnomoris», 6.051301 «Ximiuna Texnonorisi» [ Enexrponnuit pecypce] / O.
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I1. Ky3p, O. B. Ipo3zaenko ; HTYVY «KIll». — Enextponni Tekctosi aaxi (1 ¢aiin: 12,5 MoOaiit). —
Kuis : HTYY «KIlII», 2013. - 93 c.

Jlitepatypa sl NPAKTHYHMX 3aHATH

Bazoga sritepatypa
1. YeproB JI.I'., BopoObeB A. A., 3agauHuk 110 ¢pusuke. - M., Boicimas mkosa 2007. (HTB)
JlommomizkHa JtiTepaTypa
1. bemukoB B.C. Pemenme 3amay mo ¢dusmke. Ob6mme meroawrl. Yueb. [locobue mis
CTYZIeHTOB By30B. — M.: Beici. mik., 1986. — 256 c.
2. O®iszuka. KoMIuiekcHa miZIrOTOBKA /10 30BHIITHHOTO HE3aJIE?KHOTO OI[IHIOBAHHS / YKJIA.
H. Crpyx, B. Mamiok. C Ocramr'iok. — Tepromniis : ITiApydHUKH Ta IMOCIOHUKH, 2015. -
432 c.
3. Tectm 3 Kypcy 3saranmpHOl Gisuku. [EjmextponHuii pecypc]. — Pexum mpocrymy:

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

HaBYaNbHUWA KOHTEHT

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

Jlexkiviai 3aHATTA

Ne ) . PekomeHOauii uj000 30C80EHHA

n/n Temu J1eKuiu, nepealtk OCHOBHUX NUMAHbd
Bctyn. OnpautoBaHHA NeKLUitHOro maTepiasy 3a
MpeaMmeT i 3MiCT AncunnaiHn. GyHAAMEHTaNbHI TUNW B3AEMOAIN B | mskepenamu
npupoai. PyHaameHTanbHi 3aKOHM 36epexeHHA. OCHOBHI PO3AINM | [1] [12] MexaHika Ta MOAeKyAApHa
bismku. dizunka
MexaHika.
KiHemMaTuKa NpAMOAiIHIMHOIO Ta KPMBONIHIMHOIO pyxy

1 MaTepianbHOI TOUYKKU. Pyx Ta MOro xapaKTepUCTUKMU.
MaTemMaTu4HKUIt anapaT KiHemaTuKn. Cnocobu onucaHHA pyxy. Pyxu
TBEPAMX Tin. 3aKOHM HbloToHa. IMmnyabc Tina.
OCHOBM MONEeKyAApHOI Pi3nKu .
OCHOBHI yAABNIEHHA MONEKYNAPHO-KIHETUYHOI Teopii. TemnepaTypa i
TUCK rasy. PiBHAHHA cTaHy ifeanbHoOro rasy. Mepwe Havyano
TepmMmoAMHaMiKU. BHYTpilWHA eHepria igeanbHoro rasy Ta cnocobwu ii
3miHW. PoboTa rasy B isonpouecax. TeNJ0EMHICTb ifeanbHOro rasy.
ENNEKTPOCTATUKA OnpautoBaHHA NeKLiHOro maTepiany 3a
ENeKTpUYHMI 3apag Ta MOro BNacTMBOCTI. HanpyeHicTb nons [sKepenamu
TOYKOBUWX Ta po3noaineHunx sapaais. Teopema laycca. [2], [11] EnekTpocTaTuka Ta
PoboTa no nepeHeceHHo 3apaay B eNeKTpuYHoMy noni. MoTteHuian eNeKTPUYHMIA CTPYM

2 nons. 38'A30K HAMPYXKEHOCTi Ta NOTEHLiaNy eNeKTPOCTaTUYHOIO
nona. EHepria efleKTPOCTaTUYHOrO NOAA.
MarHiTHe none.
MarHiTHe nosie Ta MOro xapakTepucTukun. 3akoHu bio-CaBapa-
Nannaca, Amnepa, J/lopeHua. MarHiTHe nose coneHoiga i Topoiga.

IIpakTUaHi 3aHATTA

HpHﬁOMaMH i METOJaMU IIPAKTUYHOT'O 3aCTOCYBAHHA 3HAHD.

OcHOBHUM 3aBJaHHAM »IHUKJ/IY I[IPAaKTU4YHHUX 3aHATb € OBOJIO,Z[iHHH CTyJ€HTaMHU




Ne n/n HasBa Temu 3aHATTA Ta Nepesiik OCHOBHUX nnTaHb (nepenik AnpaKkTMYHUX 3acobis,
NOCWAaHHA Ha NiTepatypy)
Po3ainu ¢pisukm 3rigHO HaBYAaNbHOTO NJIAHY
BcTynHe 3aHATTA. O3HAWOMAEHHA 3 MAaTEMATUYHUMWN METOAAaMMN PO3B’A3YBaHHA 3a4ay 3
di3nKu.
[2] Aeski 3aranbHi meToau po3B’A3yBaHHA 3a4ay 3 GisnKu
[4] komnneKcHi TecTu 3 po3ainy « MexaHika» PiseHb 1 Ta PiBeHb 2.
[4] KomnnekcHi TecTn 3 po3giny «MonekynapHa ¢i3vka i TepmoanHamika»
[4] KomnnekcHi TecTn 3 po3giny «EnektpomarHetnam» PiseHb 1 Ta PiBeHb 2.

JIaGopaTopHi 3aHATTA

Y mepiioMy ceMecTpi CTYZIeHTH BUKOHYIOTH JlabopaTopHi pob6oTu 3 nmukiay «MexaHika»,
«MonekynsapHa ¢isuka 1 TepMmoguHaMika» Ta «EJeKTpwmka Ta MarHeTH3M» BIAIIOBIIHO 710
BCTAaHOBJIEHOTO Tpadika Ta po3KJIaly 3aHATb.

OCHOBHUM B3aBJaHHAM IUKJIy J1abopaTopHUX pOOIT € HAOyTTA CTyJeHTaMHU JIOCBimy
MPOBEJIEHHS €KCIIEPUMEHTAIbHUX JOC/TIKEeHb IIPU TEPEBIPIIl MMOJIOKEHD TEOPil Ta 3aCBOEHHS
MpaBuI 00POOKH eKCIIEpUMEHTATHHUX JaHUX Ta 0QOPMJIEHHS O/IEp:KaHUX Pe3ysIbTaTiB.

I miAroToBKW 10 poboTu B JiabopaTopii Tpeba: 1) BUBYUTH IOJIOKEHHS Teopii; 2)
TiZITOTYBATH MIPOTOKOJI JOCTI/[PKEHHS; 3) BUKOHATH BipTyasIbHY JIabOpaTOpHY PoOOTY; 4) MIPOUTH
MoIepeHIN TECT /IS IEPEBIPKU TOTOBHOCTI /10 BUKOHAHHS J1JaO0OpaTOpHOi pob0TH

No
/o
1-2 | BuBueHHs quHaAMiKU 00€pPTaIBHOTO PyXy Ha NPUKIaZAl (Gi3UIHOTO MASITHUKA
1-6 | BusnauenHns BigHomeHHs TertoeMHoctei Cp/Cy i oBiTps.
2-5 | JlocimimkeHHs eJIEKTPUYHOTO MOJIA
2-13 | JloTiKeHHS 3racalounx eJIeKTPUYHUX KOJTUBAHb

Hassa s1abopaTopHOi po60TH (KOMII'FOTEPHOTO MTPAKTUKYMY )

6. CamocrTiiiHa po6oTa cTyaeHTa

Camocmitina poboma cmyOeHma 6KIIOYAE: ONPAYIOBAHHS JIeKYIUHO20 Mamepiany ma OKpemux
nUManb meopii, Ki BUHOCIMbCS HA CAMOCMINIHEe ONPAYO8AHHS, NIO2OMOBKA 00 NPAKMUYHUX 3AHAMD,
D038 ’A3Y8aHHS 3a0aY OOMAUIHBO20 3A80AHHS, NIO20MOBKY 00 1a00pamopHux pooim, UKOHAHHS 3a60AHb
PO3PAaxyHKo8oi pobomu , ni020mMo6Ky 00 MOOVIbHUX KOHMPOIbHUX pOOIm.

OrmpairoBanHsi  JISKI[IHHOTO Marepialy TMPOBOIAUTHCA PETYISIPHO TPOTATOM CEMECTpy 3a
KOHCIIEKTOM Ta 3a PEKOMEHJIOBAaHOK JITepaTyporo. 30KpeMa HEOOXiIHO CaMOCTIfHO 1 JeTanbHO
OTIPAIFOBATH MMUTAHHS B PO3/ILTIaX:

Mexanika
Cunu B npuponi. HeinepuianbHi cucTeMu BIUTIKY.

Cucrema Tint. IMIynsc cuctemMu Tin. YMOBHU 30€peXeHHS Ta 3MiHU IMITYJIbCY CUCTEMHU. 3aKOH 30€peKeHHS
IMITyJIbCY.

Osnauennst po6otu. Teopema npo kiHeTH4HY eHeprito. [loTeHuianpHa enepris. O3HaKa NOTEHIIATBHOCTI
0151, KOHCEPBATUBHI CHIIH.

MOMEHT IMITyJIbCy Ta 3aKOH HOro 30epexKeHHs .

OOGepTaHHsT TBEPIOTO TiIa HABKOJIO HEPYXOMOi 0Cl. MOMEHT cuim, MOMEHT iHepiii. OCHOBHE pIBHSIHHS
TUHAMIKUA 00epTalbHOTO PYXY.

Kinetnuna enepris 1 po6oTa mpu o0epTaIbHOMY pyci. 3aKOH 30€peKeHHSI €HEpPTii.

MouJgekyasipaa pizuka.



AniaGaTHul mporiec, piBHSIHHS aaiadaTH.

O6opotHi Ta HeobopoTHi nmkiau. [lpunnun nii temnmoBoro nasuryHa. Llukn Kapuo. HepiBHicTh
Knaysiyca. Ilonsarrs enrtpomii. Ctatuctuunuii 3mict eHTpomii. dDeHOMEHOJOTiYHA TEOopis SBUIIL
nepeHocy, JOBXKHHA BIIBHOTO MPOOIry Ta cepeaHiii mepepi3 MOJIEKYJ, MOJEKYISPHO-KiHETHYHA
TEOpis SABHIL NEPEHOCY.

Kpucranu ta ix Baactuocti. Pigunu ta ix BnactuBocti. ®a3a ta ¢aszosi mepexoau. [lorpiitHa Todka.
Miarpama crany.

EHeKTPOCTaTHKa.

Tunu gienexTpukiB. SIBUIE MONsSpU3alii, OISIPU30BAHICTh AielekTpuka. Teopema ["aycca mns BekTopa
P. Bekrop D . JlienekTpuiHa MPOHUKHICTb.

EnextpuuyHe mosie B TpoOBiAHMKAax. ENeKTpuyHe Moje B TNPOBIAHMKAX. €MHICTh, KOHJCHCATOPH.
Po3paxyHOK €MHOCTI KOHZEHCATOpA.

Eneprisa enextpuuHoro nois. Enepris B3aeMofii cUCTeMH 3apsiKEHUX TiI, €HEepris B3aEMOJIi, eHepris
3apsHKEHOT0 KOHAEGHCATOPa; EHEPrisl eIEKTPHYHOTO 1MoJIsl, 00'eMHA I'YCTHHA €HEeprii.

[MocTiiiHnil eneKTpUYHUI CTpyM, CHa 1 TYCTHHA CTpyMy. PiBHSHHS HenepepBHOCTi. EnexTpopymriiiHa
cHJa.

3akonu Kipxroda. [ToTyXHICTb.

Teopis enekTponpoBigHOCTI B MeTanax. KoHTakTHa pi3HHIS MOTeHIianiB. EnexTpuynuil ctpyMm B raszax
Ta piANHAX.

MarunitHe moJie.

Pyx 3apsypkeHHMX 4YacTHHOK B MarHiTHOMY moji. OnuC MarHiTHOTO TIOJii B MarHeTHKax.
HamarniuyBanuss wmarnetukiB. [lia-,mapa-,depo-,antudepo-,bepimarnernku. HamarniyyBanHs Ta
nepemarHiayBaHHs (epomarneTukiB. EnekrpomarnitHa iHayKuis 3akoH Papazes. SBuie caMoiHIyKIIii.
B3aemoinnykuis. KonuBaneHuit koHTyp. Hesracaroui, 3racaroui, BUMYyIIEHI KoiuBaHHS. Pe3oHaHc.
Buxpose enextpuune mone. EnekrpomarnitHe mone. Cucrema piBHSHb MakcBena. EHnepris
€JIEKTPOMArHiTHOTO MOJISL.

Po3B’a3yBaHHs 3a/1a4y TOMAIIHBOIO 3aBJIaHHS MPOBOAUTHCS 3 METOIO 3aKPIMJICHHS 3HAHb Ta YMIHb
IPaKTUYHOT'O 3aCTOCYBAHHS MOJIOKEHB TEOPIi.

[TinroToBka a0 nabopaTopHUX poOIT mependavyae BHUBUEHHS CTYJEHTOM 3aKOHIB (I3HMKH, SKI
HEepeBIpSIOTbC NPU BUKOHAHHI JITAOOPAaTOPHMX JOCITIJKEHb, METOJMKH IPOBEIEHHS JOCIHIKEHb,
MIPUIIAJIIB, 110 3aCTOCOBYIOTHCS /ISl BUMIPIOBaHb, MOPSIKY OOPOOKH pe3ybTaTiB €KCIIEPUMEHTY.

[Ticns mpoBeneHHs 1abopaTopHOi poOOTH CTYAEHTH MOBUHHI OOPMUTH Pe3yIbTaTHU JOCIIKEHb:
BUKOHATH HEOOX1IH1 O0UHCIICHHS, MO0y IyBaTH Tpadiku, po3paxyBaTH MOXUOKH.

Po3paxyHkoBa po0oTa CKIaJa€eTbCcs 3 YOTHPHOX 4yacTUH: «Di3UUHI OCHOBH MeXaHIKn», «OCHOBU
MOJIEKYJISIpHOT (PI3UKH 1 TepMoArHaMIKNY, «EnexTpocratuune none» ta «Marnetusm». KoxHa yactuHa
CKJIaJa€Thcsl 3 BOCBMH 3ajJad, BIAMOBIAHO 1O mporpamMu Kypcy. Ha BHKOHaHHS KOXHOI 3 YacTUH
nepenbaveHo 3 — 4 THKHI.

[TinroToBKa 10 MOIYIbHHX KOHTPOJBHHMX pPOOIT mependadae MOBTOPEHHS CTYAECHTOM I0JIOKEHb
Teopli Ta IX MPaKTUYHOTO 3acTocyBaHHs. BukonanHs 1ie€i pobotu BuMarae Bij 1 10 6 roauH.

MoniTUKa Ta KOHTPO/Ib
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHWN (OCBITHBOrO KOMMNOHEHTA)

Biosioysanus nexyii, npakmuynux 3auamv ma 1ab6opamopuHux pobim € 0008 ’a3koeum. Y pa3si
X80podu cmyoeHm 30008 A3aHUll NPeOCmasiamu 008I0KY NpPO MEPMIH NPOXOONCEHHs JIKYBAHHS,
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0Q)OPMAEHY HANEHCHUM YUHOM 8 YCMAHO8I, 0e NPOXOOuno NiKyeawHsa. B inwux eunaokax (nanpuxiao,
cimMeliHi 06CmaguHU) NUMAHHS BUPIULYEMBCS 8 THOUBIOYATbHOMY NOPAOKY pazom 3 suxiadavem. Y 6yov-
AKOMY 6UNAOKY CMYOEHMAM PeKOMEeHOYEMbCA 6i0gidyeamu yci 6uou 3aHsAmb, OCKIIbKU HA HUX
BUKIIAOAEMbC  MEeOPeMUYHULL  Mamepialr ma po36UBAOMbCsl HABUYKU, HEOOXIOHI 0N BUKOHAHHSL
cemecmpoB80o20o iHOUBIOYATbHO20 3A80AHHS, 1AOOPAMOPHUX POOIM MA OOMAUHIX 3A80AHb.

1lio uac nposedenns neKyiHUX, NPAKMUYHUX MA J1AOOPAMOPHUX 3AHAMb  00360JAEMbCA
BUKOPUCMOBYBAMU MOOIIbHI mene@oHU 0Nl CAHKYIOHO8AH020 NOWYKY [HGopmayii 6 Inmepnemi a
Maxkooic 05l NPOXOONCEHHST MeCMYBAHHS, | OJi NPOBEOEeHHS 0OYUCTIeHb HA NPAKMUYHUX [ 1aDOPAMOPHUX
3auAMmMAX ma GUMIPIOBAHHA 4YACy HA J1AOOPAMOPHUX 3aHAMMAX (8 pasi HaseHOcmi 6 cmapm@oni
BIONOBIOHUX NPOSPAMHUX NPOOYKMIB).

B pazi  oucmanyiunoi gopmu HasyanHs Ha AeKyii GUKIAOAY KOPUCMYEMBCS  BILACHUM
npesenmayitunum mamepianom, sukopucmosye Zoom ma Google Meet ors euxknadanns nasuanbroeo
mamepiany.

o eukonanua nabopamopHux pobim Oonyckarwmecsi cmyoeHmu 3a ymos: 1) HaseHicmb
NpomoKoxy, 2) nicis YCRIUWHO20 NPOXOOJCEeHHs 6XIOH020 KOoHmpoaw. Pezynomamu eumiprosans
cmyoewmu 3aHOCAmMb Yy NPOMOKO i nped sagnsaioms eukiadayy 0isa nepesipku. He nepegipeni dani 0o
3axucmy He npuumaromecs. [na 3axucmy 1abopamopHoi pobomu cmyoenm noguHern 0amu 8i0nosiosb Ha
KOHMPONbHI  3aNUMANHS, NPABUTLHO Ogopmumu  pe3yibmamu  uMIipié (po3paxyeamu 3HAYEHHs
HeoOXIOHUX GeuduH, nooyoysamu 2pagiuni 3a1exi#cHocmi 8i0N0GIOHO 00 ICHYIOUUX NPABUL, OOYUCIUMU
NOXUOKY, 3anucamu oCmamouHi pe3yabmamu OO0CHIONCeHHs 3 OOMPUMAHHAM NPABUTl OKDYV2lleHHs,
3pobumu 6UCHOBKU NO POOOMI).

3ae0anns pospaxyHkosoi pobomu  cCmyOeHmu GUKOHYIOMb 6 OKPeMUX 30WUmax, 3anucyoyu
BUKOHAHI Oii akypamuo i po30ipaueo. 3axucm pe3yibmamis SUKOHAHHSA poOOmMu npoxooums 6 VCHIl
Gopmi, 8 X001 AKOI cmyOdenm NOBUHeH J102IYHO Ma 0OTPYHMOBAHO NOACHUMU PO38 'A3Y8AHHS BCIX 3A80AHb.

3aoxouyeanvHi 6anu 6UCMABIAIOMbCA 34 AKMUBHY pOOOMY HA NPAKMUYHUX 3AHAMMAX, YYACb Y
GaxynememcoKux ma iHCMmumymcokux onimniaoax 3 gisuxu. Kinexicms 3aoxouysanux oanie He 6invuie 5.
llo peuimuney cmyoenma 000amKo80 BKIOUAIOMbCA OANU, 00ePHCAHI HA CMYOEHMCbKUX QIi3udHUX
HAYKOBO-NPAKMUYHUX KOHDEPEHYIAX 3a YMOBU Npeo ‘a61eHHs 6I0N0GIOH020 cepmughikamy.

HImpaghni 6anu npuznavaomocs 3a Hec80€UACHE BUKOHANHS 3A60AHb PO3PAXYHKOB0I pobomu, He
BUKOHAHHS 0OMAUIHIX 3A80AHb HA NPAKMUYHUX 3AHAMMAX, HECBOEYACHULL 3aXUCT 1AO0PAMOPHUX pOOIm.

Ilonimukoro Oeonaiinie nepeddbayacmovcs HeOOXIOHICMb CB0EYACHO20 BUKOHAHHA 3a80aHb. Yci
AUCLMOBI OOKYMEHMU MAlomsb OYmu 3axunjeri 00 3aKiHyeHHs MeopemuyHoc0 HasyanHs 6 cemecmpi. 3a
HeCBOEYACHe BUKOHAHHS 3A680AHb NpusHadaiomvcs wmpa@ui oanu. Ilepeckniadanus maxkux 3a80aHb
NPOBOOUMbCA Y NPUSHAYEHU BUKIAOAYEM YAC.

Vei yuacnuxu oceéimnvoco npoyecy: euxnaoaui i cmyoemmu 8 npoyeci pobomu BUBUEHHS
OUCYUNTTHU MAIOMb Kepy8aAMUCh NPUHYUNAMU AKAOeMiuYHOi 0obpouecnocmi, nepedbavenumu « Kooexcom
yecmi Hayionanenozco mexuiunoeo ymuisepcumemy Yikpainu «Kuiécokuti nonimexuiuHui iHCMUmMymm»»
https://kpi.ua/code.

AkaneMiyHa JOOpOYECHICTP Ma€ Ha YBa3i OBOJOIHHS CTYIACHTOM HEOOXiAHMMH 3HAHHSIMH Ta
YMIHHSMH Ta 3JaTHICTh NPOJEMOHCTPYBATH IIi 3HAHHSA Ta YMiHHA. AKaJeMmiuHa HeI00pPOYECHICTbH

MIPOSIBIISIETBCSL Y 3aCTOCYBAaHHI CTYACHTOM IITAPTAIOK, HECAHKI[IOHOBAHOTO JOCTYIy B IHTEpHET ToIIo
miJ] 9ac KOHTPOJIbHUX 3axofiB (3axucty PP, nmaGoparopHux poOiT, BUKOHAHHI 3aBJaHb MOIYJIbHHUX
KOHTPOJILHUX POOIT, MiATOTOBIII BiAMOBiACH Ha icriuTi). B pa3i BusBIeHHs akageMidHOT HEJOOPOUECHOCTI
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KOHTPOJIbHUN 3axXiJ JUIs JAaHOTO CTYAEHTa NPUIHHIETHCS 1 MEPEeHOCHTHCS Ha IHIIMH dYac, a TaKoX
HapaxoBYIOThCS WTpadHi 6au.

8. BuAM KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBuyaHHA (PCO)

Petimune 3 oucyunninu (P/]) epaxosye pobomy cmyoenma npomsacom cemecmpy ma piéeHb 3HAHb |
HABUYOK, GUAGLEHUX HUM HA ICNUMI.
Petimune 3 oucyunninu popmyemucs sax cyma 6anis, Hapaxo8anux cmyoeHmy 3a:
®  pe3yrbmamamu 1a60pamopHux 3aHAMs;
®  GUKOHAHHSA PO3PAXYHKOBOI pobomu;
®  BUKOHAHHS MOOYIbHOI KOHMPOabHOI pobomu (MKP),
®  GUKOHAHHA 3A80AHb OMPUMAHUX HA ICNUMI.
Petimunz 3 oucyunninu pospaxosyemucs 3a gopmynoio peiimunzosa oyinka (RD ) 3 xpeoumnozo
MOOYIISL hOPMYEMBCA AK CyMa OANI68 NOMOUHOI YCRIUWHOCMI HABYAHHS — CIMAPmMo8oco petimuney (I'c) ma banie
ompumanux na icnumi (r, ):

RD=r. +r,.

Cmapmogoco petimunz € CYMApHOIO OYIHKOIO 3a 6UKOHAHHA CMYOEHMOM 3a604Hb NOMOYHO20
KOHMPOJII0 Ma MOOYIbHOI KOHMPOILHOL pobomu.:

I :Zrn+rM
k

7 —bamu nomoyHoeo KoHmponio, Fy — Oar ompumanuii. HA MOOYIbHIU KOHMPObHIL pPOOOMI.
MaxcumanvHna Kinbkicme banie cmapmogo2o peiimuney ckiadae 60 oanis.

Kpumepii oyintosanns pesyniomamis pobomu Ha 6 cemecmpi HagedeHi 6 mabauyi 1, wmpagui ma
3a0X04y8aNbHI banu- 8 madauyi 2.

Ta6nuysa 1. PEATUHTOBA CUCTEMA OL|IHIOBAHHS (PCO)

Bu pobotn KinpkicTh O1iHIOBaHHA MaxcumaybHO
MO>KJIMBA
KUIBKICTB 0aJIiB
JlabopaTopHi 4 3axucT poboTu 20
3aHATT! IToBHa BiAIIOBigh 5
HenoBHa BifgnoBiab 4
3a/0BiIbHA BIAIOBIAL | 3
PP 3axucr 1 20 20
1 3axucr 2 15
3axwucr 3 10
Hezaxucrt (o}
MKP YacruHa 1 5 20
1 YactuHa 2 10
YacruHa 3 5
CyMa BaroBux 0ayriB KOHTPOJIBHUX 3aXO0/IiB 60

! Mpu pucranmiiiniit gopmi HaBuaHHsS poGoTa B TaGOPATOPIi — Le AEMOHCTPALLs CTYICHTOM BHUKOHAHHS POGOTH ra
BipTyaJbHOMY MaKeTi.



Tabnuys 2. UTPA®HI TA 3AOXO4YBA/IbHI BATU

Oamm
1. fIKicHe BeJleHHS KOHCIIEKTY JIEKIiN 1...5
2. YyacTtb y KOH(pepeHITisx, ceMiHapax, miZIroToBKa pedeparis 5
MaxcuMajibHa cyMa 3a0X04yBaJIbHUX Rs 10

Cemecmpoguii KOHMPOb: eK3aMeH

Jlo exk3ameHy (icUTY) JOIyCKAIOThCA CTY/IEHTH, KOTPi 3a pe3yIbTaTaMH IIOTOYHOTO KOHTPOJIIO
HaOpasin He MeHIne 36 OamiB (60 % BiJ MaKCHUMaJIbHO MOXKJIMBHX) 3a YMOBH 3/adi BCiX
sabopaTopHUX pobit, yemimHoro 3axucty PP, BUKOHaHHSA ycix 3aB/laHb IPAKTUYHUX 3aHATH Ta
MIO3UTUBHOTO PE3y/IbTAaTy BUKOHAHHS MOZYJIBHOI KOHTPOJIBHOI po0OoTu (He MeHme 60 %
MIPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3y/IbTaTaMU eK3aMeHy CTYAEHT MOKe HabpaTu 40 OaJtis.

Tabauya 3. Kpumepii oyiHO8AHHA Ma Kinbkicme 6anie Ha icnumi.

Kpumepii Kinbkicmeo

6anie

cmydeHm O0eMOHCMPYE MOBHI i 2nuUbOKi 3HAHHA HABYA/ALHO20 Mamepiany, 8mie 35-40

1pasusbHO BUKOPUCMOBYBAMU 3HAHHA

cmydeHm 0eMOHCMPpPYE XOpowi 3HAHHA HABYAsIbHO20 Mamepiasny, 8MI€ MPABUILHO 30-35

8UKOpUCMOBY8AMU 3HOHHA

cmyoeHm OeMOHCMPYE XOPOUWi 3HAHHA HABYAAbHO20 Mamepiany, ane O00MnyCcKAe 25-30

desKki HemoYHOCMI, W00 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm 0eMoHCMpYe 3a008inbHi 3HAHHA HABYAs1LHO20 Mamepiasny, asne 00rnycKae 20-25

cymmesi Hemo4Hocmi, W,000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm 0eMOHCMpYye 3a008ibHi 3ac80i8 meopemu4vHuUli Mmamepian, ane 00nyCKAe 21-24

cymmesi nomusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a0o08inibHe 3HAHHA Meopii ma 8i0CymHicms 8MiHHA MA HABUYOK Y BUPIUIEHHI 0

rnocmaesneHux 3a80aHb

Tabmuis BIAMOBITHOCTI PEHTHHTOBUX OaJIiB OIIHKAM 3a YHIBEPCUTETCHKOIO IITKAJIOKO:

Kinvkicmo 6anie Ouinka
100-95 BigmiaaO
94-85 Jlyxe nobpe
84-75 Jobpe
74-65 3a70BUIBHO
64-60 JlocTaTHBO
Menie 60 He3amoBiasHO
He BukoHaHi yMoBU He JtomyIieHo
JIOTTYCKY
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9. [OopatkoBa iHpopmauifa 3 gucumniiHK
Jonarok 1. Ilepesik nuUTaHp, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. Cnocobu onucaHHA pyxy. BeKTOpHUI Ta KOOPANHATHUI cNOCO6M oNMCaHHA pyxy. Pagiyc-BeKTop,
LWBMAKOCTI, NPUCKOPEHHA.

2. MpwupoaHin cnocib onncaHHA pyxy. LLUBKAKICTb, HOPMabHE Ta TaHTeHLia/IbHe NPUCKOPEHHS.

3. Pyx TOYKM NO KONy i MapaMeTpum LLbOro pyxy (KyT MOBOPOTY, BEKTOPM KYTOBOI LBUAKOCTI Ta KYyTOBOroO
NPUCKOPEHHA).

4. 3aKOHU HblOTOHA. 3aKOHM CUA Y MeXaHiLi, MpUHUMN cynepnos3uu,ii.

5. HeiHepuianbHi cuctemu Bigniky. Cunm iHepuii npm noctynanbHomy Ta 06epTasibHOMY pycCi cuctemm
BiANiKy. 6. IMNynbC Tina Ta cuctemm Tinl. 3aKoH 36epekeHHa imnyabcy. MoHATTA NPo LEeHTp mac.

7. PoboTa cun: NocTiliHOI, KOHCePBATUBHOI, HEKOHCEPBATMBHOI. Po60Ta LLEHTPAIbHOT CUAN.

8. KiHeTn4YHa eHepria, Teopema nNpo KiHeTUYHY eHeprito.

9. MoTeHuianbHa eHepria (NoNs CUAKU TANXKIHHA, NPYXKHOT Aedopmalii).

10. NoBHa MexaHiuHa eHeprin. 3aKOH 36eperkeHHA eHeprii.

11. Mpy»XHi | HENPYXKHi 3ITKHEHHSA.

12. MOMEHT iMMyNbCy, MOMEHT CUAUN. 3aKOH 36epekeHHA MOMEHTY iMMybCy.

13. O6epTaHHA Tina HABKOIO HEpPYXOMOi oci. OCHOBHE pPiBHAHHA AMHAMIKKM 0bepTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LLTenHepa.

14. MocTtynatn EMHwTeHa. [loBXKMHA Bigpi3Ky i NPOMIXKOK Yacy B pi3HMX iHEpLiabHUX CUCTEMAX BiaiKy.
15. MepeTtBopeHHA JlopeHua. [logaBaHHA WBUAKOCTEN B PENIATUBICTCbKIN KiHEMATULI.

16. PenatmeicTtcbkuii iHTepBan.

17. PenatmeicTcbKnit imnynbc. [pyruin 3akoH HbtoToHa B cnewianbHili 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-KIHETMUYHOI TEOPIi: Maca i pO3Mip MONEKYA, KiNbKICTb Pe4OBUHMN,
MOIAPHA Maca, KOHLeHTpaLif.

21. TemnepaTtypa Ta ii 3B'A30K 3 cepeHbOIO EHEPTIEID PYXYy MOJIEKY.

22. Mogenb igeanbHoro rasy. TUck rasy. OCHOBHE PiBHAHHA MONEKYIAPHO-KIHETUYHOI Teopii. PiBHAHHA
CTaHy ifAeanbHOro rasy.

23. I13onpouecu igeanbHOro rasy, ix 3aKOHU i rpagdiku.

24. Mopgenb peanbHoro rasy. PiBHAHHA BaH-gep-Baanbca. 13oTepmm peanbHoro rasy. KputuyHi
napameTpu.

25. MoHATTA Npo pyHKUito po3noainy (3aranbHi yasneHHs). PyHKUia po3noainy Makcsenna 3a
NPOoEeKLifsMM LWBUAKOCTI Ta 332 abCONOTHUM 3HAYEHHAM LUBUAKOCTI. XapaKTepHi WBUAKOCTI MOJIEKYA.
26. bapomeTpuyHa dopmyna.

27. BHyTpiWwHsA eHepria. PoboTa rasy. Meple Havyano TepmogmuHamiku.

28. TennoeMHicTb igeanbHoro rasy. Ymucno cryneHis ceoboam monekyn. 38'a3ok Tennoemrkoctei Cp Ta Cy.
29. ApiabaTHuin npouec. PisHAHHA afgiabaTk, rpadik agiabatHoro npouecy. Pob6oTa rasy B agiabatHomy
npokueci.

30. NpuHumn nobynosu Tennosux AsuryHis. KK Tennosoro asuryHa. laeanbHuin TennosBuin ABUryH Ta
moro KKA. Apyre Hayao TepmoanHamikm

31. O6opoTHi Ta HEO6OPOTHI NpoLiecn. EHTponiA. 3aKOH 3pOCTaHHA eHTpOoNii B HEOOOPOTHUX NpoLecax.
32. ABuula nepeHocy: iX 3arajibHa XxapakTepuctmuka. CepeaHa AOBXMHA Bi/ibHOTro npobiry.

33. ABnwe andysii ineanbHoro rasy.

34. ABnwe TenIONPOBIAHOCTI ifeanbHOro rasy.

35. ABnLe BHYTPIWHbOrO TEPTA.
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36. ENeKkTpuYHUIM 3apag, i MOro XxapakTepucTuKkn. EnektpmyHe none. Hanpy»KeHicTb NoaA TOYKOBOTO
3apsaay. MpuHumnn cynepnosunuii. O6UnMcneHHA Hanpy*KEHOCTI NoAA PO3NOoAiNeHMX 3apAaiB.

37. Teopema laycca Ta ii 3acTocyBaHHA. [luBepreHLia BEKTopa HanpyXeHocCTi.

38. PoboTa cMn eNnekTpoCcTaTMYHOro nons. NoTeHuianbHUM XapaKkTep eNeKTPOCTaTUYHOro NonA.
MNoTeHuianbHa eHepria i noTeHuian. MNpuHuMn cynepnosnuii gna noteHuiany.

39. 3B'A30K HaNPYXEHOCTi i NOTEeHLiaNy eNekTPoCcTaTUYHOro noasa. OnepaTop rpagiexHTy.

40. EnekTpuyHMn aMnonb. EnekTpmuyHe nosne TOYKOBOro AUMNOANA: NOTEHLAN Ta HANPYXKEHICTb NOAA.
41. NoseAiHKa ANMNOAA B e1eKTPUYHOMY OAHOPIAHOMY Ta HEOAHOPIAHOMY NOJi.

42. I'padivyHe 306parkeHHA noAiB. JliHii BEKTOpa Hanpy»KeHOoCTi (CM0BI NiHii), eKBiNOTeHLiaIbHI NOBEPXHI.
43. EneKTpu4yHe nose B AieNneKTpuKax, BEKTop nonapmsau,ii. Bektop D, gieneKTpnyHa NPOHUKHICTb
44. 3MiHa HOPMabHOI Ta TAHFEHLIANbHOI CKNAaA0BUX HAaNPYKEHOCTI eNIeKTPMYHOTO NONA Ha MeXKi noginy
AieneKkTpuKis.

45. EneKtpuyHe nose B MeTanax.

46. EHepria enekTpuyHoro nons.

47. EMHICTb, KOHAEHCATOPU. 3'€AHAHHS KOHAEHCATOPIB.

48. EHepria 3apAaKeHOoro KoHAaeHcaTopa.

49.EHepria eNeKTpOCTaTUYHOTO MONA.

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

51.PiBHAHHA HeNepepBHOCTI.

52. EnekTpopyuwiitHa cuna.

53. Mpaswnna Kipxroda gnsa posranyKeHUx mepex.

54.NotyxHictb i KKA MocTitHoro ctpymy.

55.Po60Ta BUXoA4y eNeKTPOHa, e/IeKTPOHHA emicif. TepMOeneKkTpoHHa eMmicis.

56. Asuula: 3eebeKa, NenbTbe, ToMcoHa. KOHTaKTHa pPi3HULA NOTEHLaNiB.
57.EnekTponpoBigHicTb rasis. HecamocTiliHMi Ta camoCTiMHMI po3paan B rasax.

58.Tnitounit KOPOHHUI, ICKPOBUIA | AyroBUit po3pAamM B rasax. lasopospsaaHa naasma.
59.lucouiauia moneKkyn B po3unHax. Enekrponis, 3akoHn Papages.

60.TexHi4He BUKOPUCTAHHA eNneKTponisy. EneKTponpoBigHICTb eNeKTponiTy.

61.MarHitHe none, iHAYKLiA MmarHiTHoro nonA. 3akoH bio-Casapa-/lannaca.

62.MarHiTHe none pyxomoro 3apagy, NpsmMoro 1a KON0BOro CTPyMiB.

63. MoTiK i LMpKynALia BekTopa B.

64. MarHiTHe nose coneHoiga i Topoiga.

65. 3akoH Amnepa. Cuna flopeHua. EpekT Xonna.

66. CTaH KOHTYpY 3 CTPYMOM B MarHiTHomMy noni. Po6ota npu nepemilleHHi KOHTypy 3 CTPYMOM B
MarHiTHomy noani.

67. Pyx 3apAaasKeHnX YaCTUHOK B MArHiTHOMY Ta eN1eKTPUYHOMY NoAasax. LLMKNnoTpoH.
68.HamarHiyyBaHHA marHeTuKiB. ONMC MarHiTHOro NoONA B MarHeTMKax.

YMOBM Ha MeXi ABOX MarHeTuKiB.

69. MarHiTHUIM MOMeHT aToMa, Knacudikalia marHeTukis. [ia-, napa-, peppo-, aHTUdepo-, i
depimarHeTmku.

70. HamarHiyyBaHHs i nepemarHiyyBaHHa ¢epomarHeTuKis.

71.EnektpomarHiTHa iHAyKuifa. 3akoH Papagesn. Ctpymu dykKo.

72. ABnwe camoiHayKuii. EHepria marHitHoro nons.

73. CTpyMM pO3MUKAHHA | 3aMUKaHHA. B3aemoiHayKLiA.

74.Buxpose enekTpuyHe nosae. CTpym 3milLeHHA.

75. EnektpomarHiTHe none. Cnucrema pisHAHb Makcsenna.

76. XBUNIbOBE PiBHAHHA 414 €/1eKTPOMArHiTHOro noss.
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77.1nocka eneKkTpomarHiTHa xBuna. EHepria eneKTpomarHiTHoro nons.
78. BUnpomiHOBaHHA AMNONA.

79.KBasicTauioHapHui cTpym. KonnBanbHUM KOHTYP.

80.Hesracatoui BinbHi KOIMBAHHA B KOHTYPI. 3racatodi KOIMBaHHA.
BumyLleHi KonneaHHA. Pe3oHaHc.

JlomaTok 2. [IporpamHi pe3ysibTaTh HaBuaHHA (posiiupeHa popma)
3HaHHA, HAbymi npu sus4eHHi mamepiasnie KpedumHo20 MoOys, MArMb cmamu
30rOpPyKoK M00as6WO20 YCMiWHO020 3AC80EHHA CMyOeHMamu CcrneyianbHux OucyunsiH.
38’A3aHUX 3 BUBYEHHSAM iX meopemu4HUX OCHO8 ma mMemo0di8 MPaKmMu4YHoO20 3aCMOCYBAHHH.
CmyodeHmu MOBUHHI 3HAMU MOHAMMA, ABUWA, 30KOHOMIPHOCMI MQa 38'A3KU MiXt HUMU,
ymMimu aHanizysamu, pobumu BUCHOBKU, 8Unpasaamu npurnyweHi MoMusaKku: mamu
2nubokKi, MiyHi, y3az2anbHeHi 3HAHHA PO rfpeomemu, A8UWA, MOHAMMSA, Meopii, IXHi
Cymmesi 03HOKU ma 38'A30K OCMQAHHIX 3 HWUMU MNOHAMMAMU: 300mMHIiCMb
gukopucmosyeamu Habymi 3HQHHA AK Yy CMAHOAPMHUX, MAK i 8 HecmaHOoapmMHuXx
cumyauiax, @ MaKoM« npu 8UB4YEeHHI iHWUX OUCYUNIH.
B pe3ynemami cmydeHmu Habydymeo

YMIHHA:

AHanizyBaTm pyx MaTepiasnbHOi TOYKWU | TBEPAOro TiNa, BWU3HAYATM KiHEMATUYHI

XapaKTEPUCTUKM | BCTAHOB/IIOBATU 3B'A3KM MiXK HUMM Ha OCHOBI AMdepeHLiaibHOro

Ta IHTErPaANbHOrO YNC/IEHHA.

AHanisyBatM CuAKW, WO 3yMOBAIOKOTb 3MIHM XapaKTepy pyxy Ta BM3Ha4aTu

XapaKTEPUCTUKM PyXy Ha OCHOBI PO3B'A3KiB AndepeHLiaNbHUX PIBHAHD.

O6uuncnioBatM pobOTy NOCTIMHOI Ta 3MiIHHOI CWM/A, aHanNi3yBaTM YMOBW BMKOHAHHS

3aKOHIB 36eperKeHHA eHeprii Ta iMMNy/bCy Ta BUKOPMUCTOBYBATK iX AN1A PO3PaAXYHKY

NPOLECIB 3iTKHEHHA.

3acToCoBYBATM 3aKOH 36epeeHHsi MOMEHTY iMNY/IbCy, BU3HAYATU MOMEHT iHepLi

TBEPAUX TiN

BuKopucToByBaTM enemeHTU cnewianbHOi Teopii BIAHOCHOCTI ANA pPO3paxyHKiB

NPOMIXKKIB Yacy, NOB340BXHIX PO3MIpIB TiA, eHeprii Ta iMNyAbCy PEeNnATUBICTCbKUX

YaCTMHOK €eHepreTMYHMX NepeTBOpPeHb 3aBAAKM 3MIHAM MACU PENATMBICTCbKUX

YaCTMHOK.

3acToCoBYBaTM PIBHAHHA CTaHY ifAeaNbHOro Ta peasibHOro rasy Ana BU3Ha4YeHHA Moro

napameTpis.

3actocoByBaTh PyHKLii po3noginy Makcsenna, Makcsenna-bonbymana, bonbumaHa

ANA BU3HAYEHHA MMOBIPHOCTI 3HaXOAKEHHA MONEKYA 3 BiANOBIAHMMMN 3HAYEHHAMM

napameTpiB (LLUBUAKICTb, eHepria, imnynbc).

O6umncntoBaTH 3MiHM BHYTPILLHBOT €Heprii, KiNbKiCTb TeNA0TH, POOOTY rasy. BusHayatu

KoedilieHT KOpUCHOI Aii TennoBMX MalWWH, obuyMcnoBaTM 3MiHM  eHTponii,

aHani3yBaTu 060poTHI Ta HEOHOPOTHI Npouecu

B1KopmcTOBYBaTM NONOXKEHHS TEOPIi ABULL, NepeHocy AnA obYncneHHA

peanbHUX Npouecis.
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3aCcTOCOBYBATM 3aKOHM €/IEKTPOCTAaTUYHOIO NOAA ANA 0OYMCNEHHA CUAM B3AEMOS;,

Hanpy*KeHOCTi Ta NOTEHLjaNy eNeKTPUYHOro nons, poboTn cmn nons.

BrKopUCTOBYBaTU NOHATTA AMBEPreHLii Ta rpagieHTy. PO3paxoByBaTu eHeprito

€/1eKTPUYHOro Nonda. AHanisysaTn NOBEAIHKY NPOBIAHUKIB | AieNeKTPUKIB B

eNeKTPMYHOMY NOoAi.

BuKopucToByBaTW 3HaHHSA 41a POOOTU 3 NOCTIMHMM Ta 3MIHHUM CTPYMaMMU.

AHanisyBaTM npouecu Wwo BigbyBatoTbCA B €/IEKTPUYHOMY KOJi.

3acTocoByBaTM 3aKOHW MOCTIMHOTO CTPyMy Ta [rKoyna-JIEHUA ANs CTBOPEHHA Ta

0b0UYMCNEHHA eNIEKTPUYHNX CXEM.

3acTocoByBaTh 3aKoHM Dapagen ANA eNeKkTPoNITUYHUX PO3UMHIB.

BMKOpPMCTOBYBATM MOHATTA MArHiTHOroO NonA. Po3paxoByBaTn XapaKTepUCTUKMK

MArHiTHOro nonA.

BMKOpUCTOBYBATU 3HAHHA A1 PO3PaxyHKY Ta BUBYEHHIO MArHITHOro NoANA B

peyoBMHAX.

3acTOCOBYBATW 3aKOHW €/IeKTPOMArHITHOI iIHAYKLT A1A CTBOPEHHA Ta pob0oTH

TpaHCcPOPMATOPIB Ta IHWKMX MArHITHUX NPUCTPOIB.

AHani3yBaTV NpoLecH LWo BiabyBaroTbCA B KOJIMBAIbHOMY KOHTYPI.

BMKOpMUCTOBYBATU KOAIMBAbHI NpoLecy Npu NpoBeaeHHi J0CNiAXKEHb.

AHanisyBaT enekTpomMarHiTHe noae. BUKOPUCTOBYBATU XapaKTEPUCTUKM

€N1eKTPOMArHiTHOro nonA. Po3paxoByBaTh eHepPrito eNeKTPOMArHiTHOro NonA.
Bocsia:
BMKOPWUCTAHHSA 3HAHb, YMiHb | HABUYOK Y XUTTi. HaBY4aHHA $i3MKM MAE He Ti/IbKN Jatn
CymMy 3HaHb, a M cpopmyBaTU [AOCTaTHIM piBEHb KOMMeTeHLUii, HeobxigHnn ana
OCBOEHHA 3araibHO nNpodecinHMX aucumnaiH. Tomy CKAagOoBUMM HaBYa/bHUX
OOCATHEHb CTyAEHTIB 3 Kypcy @i3vKM € He Aauvwe BONOAIHHA HABYa/IbHUM
MaTepianom Ta 34aTHICTb MOro BiATBOPIOBATU, @ M YMIHHA Ta HABMYKM 3HAXOAMUTU

NoTpibHy iHPopmauito, aHanizyBaT 1i Ta 3acTocoByBaTM B CTAHAAPTHUX i
HEeCTaHAAPTHMX CUTYaLAX Y MeXax BMMOI HaB4YanbHOI Nporpamm A0 pe3ybTaTiB
HaBYaHHA.

Jlekmop 3anuwiac 3 cob6010 npago 3mMiHIO8aMU NOPAOOK BUKIAOY HABUANLHO20 Mamepiany,
YACMKOB0 1020 00 €M | 3MICM 3ANIeHCHO B8I0 NIZHABAILHUX MONCIUBOCHEN CMYOeHMIs |
30amHOCMI 1020 3AC80EHHS.

Po6o4y nporpamy HaB4aJIbHOI JMCUMILTIHU (cHIa0YyC):

Cxi1aeHo cTapiuiuM BUKJIagadeM Kadeapu 3araabHoi Pi3UKH Ta MOJCITIOBAaHHS (hI3UIHHIX
nportieciB Ky3p Onekcannpom [1aBnopudem

YxBajieHo kadenporo 3arajibHOi (pi3MKU Ta MOJIETIOBaHHS (PI3UYHUX MPOLECIB (IPOTOKOI
Ne 06-22 Bin 15.06.2022)

IMoroaxeno MeTomyHOIO KOMICI€IO (aKyIbTETY O10TEXHOMOrIT 1 010TeXHIKHU (ITPOTOKOI
Ne 9 Big 30.06.2022 p.)
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