gu HauioHanbHUIA TeXHIUHMIA YHiIBEpCUTET YKPaTHU

ag «KUTBCbKWUIA NOMITEXHIYHUIA IHCTUTYT Kadeppa saranbHoi disukm Ta

imeHi ITOPSl CIKOPCbKOTO» MOAENIOBAHHA Qi3YHNUX NpoLiecis

®IBUKA. YHACTUHA 1. KIACUYHA DISUKA

Pob6oua nporpama HaBuyanbHoi gncumnniim (Cnnabyc)

PiBeHb BULLOT OCBITH
lanysb 3HaHb
CneuianbHicTtb

OcsiTHA nporpama
Cratyc amcumnniim
dopma HaBYaHHA

Pik niarotoBKmn, cemectp
Obcar aucumnaiHu

CemecTpoBuMiA KOHTPOb/
KOHTPO/IbHi 3axoau

Po3knapg 3aHATb

MoBa BUKNagaHHSA
IHpopmaLia npo
KepiBHMKa Kypcy /
BUKNagavis

Po3milLeHHA Kypcy

PeKBi3anTK HaBYa/IbHOI AUCLUNAIHM

Mepwuli (6akanaspcoKuli)

16 XimiyHa iHx#ceHepis ma 6ioiHxeHepis
162 biomexHonoeii ma 6ioiHxceHepis
biomexHonoaii

HopmamusHa

3004Ha

1 Kypc, ocCiHHil cemecmp

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

lcrnium, ModyabHA KOHMPoAbHA poboma, po3paxyHKosa poboma

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

YKpaiHceKa

Nektop: Ky3b OnekcaHap Masnosuy, a.kuz@kpi.ua, zfftt.kpi.ua,
MpaKkTnyHi: Kysb OnekcaHap Masnosuy, a.kuz@kpi.ua, zfftt.kpi.ua,
NabopatopHi: Ky3b OnekcaHgp Masnosuy, a.kuz@kpi.ua, zfftt.kpi.ua
physics.zfftt.kpi.ua

Mporpama HaB4YaNbHOI AUCLUNNIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, iT MeTa, NpeaMeT BUBYAHHA Ta Pe3y/IbTaTU HaBYaHHA

Kypc ¢pizuKku € pyHOameHmManbHOO OCHOBOK 015 8UBYEHHA Uino20 pAdy ducyunnid npogecitiHoi
ma npaKkmMu4Hoi NiG2omosKuU iHXeHepis pizHUX Hanpamie nidcomoskKu. B npouyeci sugyeHHa ducyunaiHu
«®i3uka» cmydeHmu Habydyme rpyHmMoeHe pPO3yMiHHA 30KOHI8 Mnpupoou, MOKAAOeHUX 8 OCHO8Y
iHM#eHepHUX Ma 00CAIOHUUbKUX pilueHb rnpu supileHHi pi3HUx 3a60aHb.

Mema Has4anbHOI ducyunniHu

®i3uKka € 0OHIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUYUNAIH, 8 AKUX 8UBYAHOMbLCA 3AKOHU
Hexcusoi npupodu. [1i0 NpupoOHUYUMU HAYKAMU CbO200HI MOMHA PO3yMimu mi 2asay3i 3HAHb, 8 AKUX
moxce bymu nposedeHuli ekcrniepumeHm 074 niOmeepox eHHA npunyuwjeHs i moodenell, 6UCYHEHUX
meopiero i nposedeHux 0ocnidie. EB0AOUIA pPO3BUMKY MNPUPOOHUYUX HAYK 003804uU7Ad iCMOMHO
po3wupuUMuU Yum HayKam memo0osoeito 00CniOHeHb MopieHAHO 3 (hinocogieto, YaCMUHO AKOi 8OHU
bynu, i nepemsopumu ix i3 cno2na0an6HUX 8 eKCrepuMeHmasbHi.

B Knacu4Hux Kypcax izuku cmyodeHmu eus4yaromo 3aKOHU npupoou, AKi € OCHOBOH nepesarcHoi
binbwocmi  iHM¥eHepHUx, mexHiYHUX ma biomexHos02iYHUX OUCUUNAIH, AKI HUHI € camocmiliHumu
obnacmamu 00cnioxceHb ma nPAaKkmukKu.
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Memoto susyeHHa AucyunaiHu € hopmysaHHa y MmalibymHix ¢gpaxisyie cmilikux 3HAHb 3 30KOHI8
npupoou, yMIiHHA BUKOPUCMO8Y8AMU OMPUMAHHI 3HAHHA MNpuU NooanbUWoMy 6UBYEHHI creyianbHux
ducyunaid, @ makox y matibymili npogpecilinili disnoHocmi. ®opmysaHHA 30amHocmeli:

- 30amHicmb 3acmocosys8amu 3HAHHA Y MPAKMUYHUX cCUmMyauyiax;

- 30amHicmb s4umucsa i 080a100i8aMu Cy4acHUMU 3HAHHAMU;

- 30amHicmb 8uKopuCcmMo8y8amu 3HaGHHA 3 MaMeMamuKu ma ¢i3uku 8 06cA3i, HeobxioHomy 015

00CA2HeHHA IHWUX pe3ysbmamie 0c8imHbOI npozpamul.

Mpedmem HasYanbHOI QucyUNAiIHU — OCHOBHI MOHAMMSA MA 3AKOHU HEXCUBOI npupoou.

MicnAa  3aC80€HHA  HABYAMLHOI  OucyunaiHU cmyodeHm MNo8UHEH 3Hamu ma emimu
8UKOpUCMOBY8aMU 3HAHHA 30KOHI8 Hexusoi npupodu Ha pieHi, HeObXiOHOMY 0714 OO0CAZHEHHA IHWUX
pe3ysibmamie O0C8IMHbOI NMPo2pamMu, 30KpPemMa, mux, WO sexams 8 O0CHO8i OucyunaiH ¢axoso20
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Ilpozpammni pezynromamu naguanns:

- Bmimu 3acmocosysamu cy4acHi Mamemamuy4Hi Memoou 0718 p038’A3aHHA MPAKMUYHUX 300adY,

1M08’A3aHUX 3 00CNIOHCEeHHAM i TPoeKkmysaHHAM biomexHos02i4HUX npoyecis. Bukopucmosysamu

3HAHHA pi3uKu 017 aHAni3y biomexHOM02iYHUX poyecis.

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

emimu  30ilicHroeamu  XiMiYHUU ~ KOHMPOab  (BU3HAYEHHA  KOHUeHMpauii  po34uHie

Ode3iHgiKysanbHUX 3ac06i8, MuUMpPyYBasnbHUX A2eHMie, KOHUEHMpPAyii KOMMNOHeHMI8 MoMU8HO20

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

KynbmypanbHili  piduHi  ynpodosx  npoyecy; KOHUueHmMpauii  uinboso2o  npodykmy);

MiKpobionozaiyHuli KOHMPOosb (8U3HAYEHHA MIiKPObIioa02iYHOI Yucmomu MoXcUsHUX cepedosuly

nicaa cmepunizauii, mikpobionoziyHoi yucmomu 6ios02iYyHO20 aeeHMa moujo), MiKkpobionoaiyHoi

yucmomu ma cmepusnbHocmi 6iomexHos102iYHUX MPOOYKMI8 PizHO20 NPU3HAYEHHS.

- ba3sywo4ucb Ha 3HAHHAX PO 3AKOHOMIPHOCMI MEXAHIYHUX, 2i0pOMexaHiYHUX, menao- ma

MAcoobMiHHUX [poyecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu

8i0N08iOHe ycmamKy8aHHA y Npoueci NpoekmysaHHs supobHUYymMe biomexHon02iYHUX NPodyKmie

Pi3HO20 Npu3HaYeHHA 0718 3abe3rne4yeHHs iX MaKcuMasbHOI egpekmusHoOCm.

CmydeHm nosuHeH ymimu: NoeOHy8amMuU mMeopito i MPAKMUKY 05 pO38'A3y8AHHA MPAKMUYHUX
3080aHb; 3acmMocosysamu MPUHYUNU CUCMEeMHO20 QaHAAI3y, MPUYUHHO-HACMIOKOBUX 308°A3KI8 MiHC
3HAYYWUMU (aKmopamu ma HAYKOBUMU | MEeXHIYHUMU pPilleHHAMU, Wo npulimaromsca nid 4ac
p038°’A3aHHA CKAAOHUX npogeciliHux 3aday; 3Haxodumu nompibHy i(HGopmayito y naimepamypi,
KOHCYn1bmysamucs i BuKopucmosysamu HayKosi 6a3u 0aHUX ma iHwi 8idrnoegioHi 0xcepena iHghopmauii 3
Memoro 0emasbHO20 BUBYEHHS i O0CAIOHEHHSA IHHEeHepHUX NUMAaHb 8i0nosioHo 00 crieuianizayii.

Micna  ycniwHoO20 30CB0€HHA  OuUCYunaiHU, cmydeHm MosuHeH 807100imu  Habopom
KoMneTeHTHocTe 6GaKanaBpCbKOro piBHA, 30Kpema: 34aTHICTb 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA
HayKkosux ¢hakmis, KoHyenyil, meopit, npuHyunie i memodis, HeobXxiOHUX 08 NIOMPUMKU iHHEHEPHOI;
30amHicmbe 00 abCMPAKMHO20 MUCAEHHA, AHAANI3y ma cuHmesy; 30amHicme npulimamu ob6rpyHmMoeaHi
piweHHA; 30amHicme npayrosamu iHOUBIOYasabHO, 30amHICMb NPAyeamMu 8 KOMAHOI; 30amHicmb
eheKmuBHO BUKOPUCMOBY8AMU MEXHIYHY aimepamypy ma iHWi Oxcepena iHgpopmayii; 30amHicme
3acmocosyeamu 3HAHHA | PO3yMIHHA HayKosux ¢hakmis, KoHuenyili, meopili, npuHuunie i memodis,
HeobxiOHuUx 018 nidmpumKu dianbHocmi 8 cghepi ceoei npogpeciliHoi disnbHocm.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCUMNAIHM (MicLe B CTPYKTYPHO-NIOrUHIA CXeMi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Jlucuunaina 6a3yemuvcsa Ha 3HAHHAX 3 GI3UKU Ma MAMeMaAmMuKu, 3AC80EHUX 8 PAMKAX
3a2a1bHOI cepedHboi ocsimu. BusueHHs Kypcy nepedbayae sUKOPUCMAHHA HABUHOK 3 meopii 1
MexHIKU eKcnepumMeHmy ma mMamemamuyvHux Hasu4ok, wo Habysarmscs 3a NapaneabHo20
BUBUEHHA MamemamuyuHux oucyuniii. HeobxioHuUM enemeHmom npu 8usueHHi OUCUUNATHU €
0804001HHSL NOHAMIUHUM MA MAMEMAMUYHUM anapamom mamemamuuHo20 aHaai3y,
amanaimuuHoi 2eomempii, AIHILIHOI aaz2ebpu ma 6exmopHo20 auanidy. Oxkpemi NuUMAHHsA
8UMA2aA0OMb BMIHHA PO368’A3aHHA Hatinpocmiwux dugepeHUiaNbHUX PIBHAHD, WO 8UBUAMb Y
pamxax ducuunaivu «/[ugepeHuianvbHi piBHAHH».

Habymi 3HanHa ma YyMiHHA npu nodaabuwomy HasuaHHi 6ydyms 3acmocosysamucs
npu 8UBHEHHI K 3a2aAbHO-MEXHIUHUX Mak 1 cneylaabHux ducyunaiu (biogizuka, pisuuHa ma
K0.1010Ha XIMi, MOWo).

3. 3MIiCT HABYAJIbHOI JUCIUILIIHM

Kypc ¢isuku ckiazaeTbes 3 IBOX 3MICTOBUX MOAYJIIB. Y TEPIIIOMY CeMeCTPi BUBYAETHCSA MOAYJIb
«Mexanika, MoJieKyJIsipHa ¢i3uKa Ta TepMoiHaMiKa. EjlekTpocTaTrka Ta eJIeKTPUIHUHN
CTPYM. »

Pozainm i Temu Kypey Gi3uKu:

Posain 1. ®i3uyHI OCHOBU MeXaHIKU

Tema 1.1. KimemaTnka MaTepiaJlbHOI TOUKH Ta TBEPJIOTO TLIa

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

Tema 1.3. Pobota Ta eHepris

Tema 1.4. EnemeHTH crieliiajibHO1 TeOpil Bi/THOCHOCTI1

Pozain 2. MosnekyssipHa ¢i3uka i TepMoguHaMika
Tema 2.1. OCHOBU MOJIEKYJIIPHO-KIHETUYHOI TeOpil
Tema 2.2. EnemeHTH TEpMOIMHAMIKA

Tema 2.3. fIBuina nepeHocy

Pozain 3. EnextpocraTrka Ta eJIeKTPUYHUHA CTPYM
Tema 3.1. EnektpocraTuka
Tema 3.2. EnekTpuyHuii cTpym

Posmin 4. Maruetusm
Tema 4.1. MarHiTHe moJie
Tema 4.2. EnekTpomMarHiTHe mosie

Po3znin 5.0ntuka

Tema 5.1. XBuab0Ba ONTHKA.

Tema 5.2. KBaHTOBA ONITHKA

Poznin 5. ATtomHa dizuka.

Tema 5.1. bopiBcbka Teopisi BOJHEBOIO aTOMa

Tema 5.2. KBantoBa Teopist aToMa 1 MOJIEKYJIH.
3



Pozain 6. ®i3uka TBEpAOrO TiNa.

Tema 6.1. TerioBi BIaCTUBOCTI KPUCTAIB.

Tema 6.2. KBanToBa crtatuctuka ®epmi-/ipaka.

Tewma 5.3. HaniBnpoBiHUKH Ta HAAIPOBITHUKH.

Pozain 7. ®i3uka aTOMHOTO s/Ipa Ta €IEeMEHTAPHUX YaCTOK.

Tema 7.1. BynoBa siapa. SAnepHi peakiii.
Tema 7.2. EneMeHTapH1 YaCTUHKH.

4. HaBuasipbHI MaTepiasiu Ta pecypcu

Ba3osa Jiteparypa

1.

2.

Kyuepyk .M., l'op6auyk 1.T., JIynuk I1.I1. 3aransauii kype ¢izuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALIH

Kyuepyk .M., l'op6auyk 1.T., JIynuk I1.I1. 3aransauii kype ¢izuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALIH

Kyuepyk .M., l'op6auyk 1.T., JIynuk I1.I1. 3aransauii kype ¢izuku. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALIH

bap’sixtap B.I'., bap’sixtap 1.B.,I'epmam JLIL.,loruii C.O., Mexanika-K; HaykoBa nymka,2011 p.-
350 c.

O.I1.Ky35,0.B./Ipo3nenko,0.B. [lonsiHiBCchka  3araiibHa  Qizuka. [HTEpHET-pecypc 3a  aJpecoro
http://physics.zfftt.kpi.ua susuatu moBHicTIO

JlaGopatopui pobotu 3 kypcy 3ATAJIbHOI ®I3UMKU. InTepHer-pecypc 3a  afpecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 supyatu BimzmoimEo 10 rpadika

BHUKOHAHHS J1abopaTOpHUX poOIT

Jonomixna jiTeparypa

7.

10.

3aranbHa ¢i3uka: J(uHamika [EnekTpoHHui pecypc| : METOOWYHI peKOMEHJalli 10 pO3B'A3yBaHHS
3aja4 IS CTYJEHTIB 1HCTUTYTY TEeJIEKOMYHIKALIHHUX CHCTEM Ta IHIIMX TEeXHIYHUX (PaKyIbTeTiB /
HTVYY «KIll» ; ykman. A. B. Hemuposcekuii, O. B. [Ipo3aenko, O. 1. Ky3s. — EnekTpoHHi TeKCTOBI
nani (1 aitm: 1,34 Moaiit). — Kuis : HTYY «KIIl», 2011. - Ha3Ba 3 ekpaHa. —

Hoctym: http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enextpuka 1 Maruetusm» [ EnekTpoHHMit pecypc] : KOHCHEKT JEeKIiH Ui CTYy/IEHTIB
crneuiagbHOCcTel «[IpomucioBa 6ioTexHonoris», «ObnanHaHHs papMalleBTUYHOI Ta MIKpOO10JI0Ti4HOT
npomuciioBocT» / HTYY «KIIl» ; yknaa. O. I1. Ky3s. - Enexkrponni tekctoBi naui (1 daitn: 7,44

M6aiit). — Kuis : HTYY «KIII», 2009. - Haspa 3 ekpama. — Joctym: 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 «KP1I». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the screen.
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11. MimapoBa, Onena BononumupiBHa. 3aranpHa ¢izuka. MexaHika :MOAYJIbHE HABYAHHS :
monorpadis /O.B. [limaposa, B.M. Kanuta, B.M. JIokTeB ; MiHICTEpCTBO OCBITH 1 HAYKH YKpaiHU,
HarmionanbHuit TexHiuHUM yHiBepcUTeT YKpainu "KniBChbKUN MOMITEXHIYHUMA IHCTUTYT iMeHi [rops
Cikopcbkoro".Bunanns apyre, 6e3 3min. —KuiB :KI1I im. Iropst Cikopcskoro,2019. —185 c.

12. JlonatuHchkuii, IBan €BcTraxoBud. 30ipHUK 3a/1a4 3 (Di3UKH : HABYAJIbHMM 1MOCiOHUK / [.E.
Jlonmatuncekuid, I.P. 3auek, C.O. IOp'eB, O.b. binenbka [Ta 14 iHmmx| ; MiHiCTEpCTBO OCBITH 1
Hayku Ykpainm, HamonansHuii yHiBepcuteT "JIbBiBCchbKa nositexHika". — JIbBiB : BumaBHUIITBO
JIpBiBCBKOI momiTexHikn, 2021. — 242 c.

13. Bpurinens, B. I1. ®izuka: Mexanika - Buumocs po3B’s3yBatu 3aaa4i. KoMmneHcariitnuii Kypc
[EnexTponHwmii pecypc] : HaBd. moci6. as 3m00yBadiB crynens 6akanasp / B. I1. bpurinens, C. O.
[Togmacos, O. B. Martsiituyk ; KIII im. Iropst Cikopcerkoro. — Kui : KIII im. Iropst Cikopcrskoro,
2021. - 221 c.
https://ela.kpi.ua/handle/123456789/40971

JliTepaTypa 1t NPAKTUYHUX 3AHATH
bazoBa sriteparypa

1. Yepros JI.I'., Bopo6iioB A. A., 3agaui 3 dpizuku. - M., Buma mkosa 2007. (HTB)
JlormomizkHa JtiTepaTypa

1. ®izuka. KoMmIuiekcHa ImiZITOTOBKA /10 30BHINTHROTO HE3aJI€XKHOTO OITiIHIOBAaHHS / YKJIas.
H. Ctpyk, B. Mamiok. C Ocrarr’'tok. — TepHormisb : I[TipygyHuky Ta MOCiOHUKH, 2015. - 432
c.

2. Tectm 3 Kypcy 3arasbHOi isuku. [EnexktpoHHmii pecypc]. — Pexxum moctyry:
http://physics.zfftt.kpi.ua/course/view.php?id=14

HaBuyanbHUI KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

JIlekninHi 3aHATTA

Ne .o . PekomeHOayii uj000 30CB0EHHA
Temu nexuiil, nepenik 0CHOBHUX NUMAHbB

n/n
Bcryn. OnpavoBaHHA NeKLitHoro maTepiany 3a
MpeameT i 3MicT Ancumnninn. PyHAAMEHTaNbHI TUNK B3aEMOLAIN B | mkepenamu
npupoai. PyHAaMeHTasIbHI 3aKOHM 36epexeHHA. OCHOBHI PO3AINN | [1], [12] MexaHika Ta MOJIEKYNSPHA
¢I3VIKM.. dismka
MexaHika.
KiHemaTuKa NpAMONIHIMHOIO Ta KPMBOIHIMHOIO pyxy

1 MaTepianbHOT TOYKKN. Pyx Ta MOro XapaKTEPUCTUKM.

MaTemaTu4HuiA anapaT KiHemaTuku. Cnocobun onucaHHA pyxy. Pyxu
TBEpAUX Tin. 3aKOHM HbloTOHA. IMnyabC Tina.

OCHOBM MONEKYNAPHOI Pi3nKK .

OCHOBHI yABNEHHA MONEKYNAPHO-KiIHETUYHOI Teopii. TemnepaTypa i
TUCK rasy. PiBHAHHA CTaHy igeanbHoro rasy. Mepwe Havyano
TepMogMHaMiKW. BHyTpilWHA eHepria igeanbHoro rasy ta cnocobwu ii
3miHN. PoboTa rasy B isonpouecax. TENJOEMHICTb i4eanbHOro rasy.

OnpautoBaHHSA NeKLitHoro matepiany 3a
axxepesnamum

2 ENNEKTPOCTATUKA




ENneKTpuYHMIA 3apag Ta Moro BAACTUBOCTI. HanpyKeHicTb nons [2], [11] EnekTpocTaTHKa Ta
TOYKOBMX Ta po3noAineHux sapagis. Teopema laycca. eNeKTPUYHUI CTPYM
Po6oTa no nepeHeceHHtO 3apALy B eNeKTpuyHOMY noAi. NoTeHuian
nons. 38'A30K HANpPyXeHOCTi Ta NOTEHLUiaNy eNeKTPoCcTaTUYHOro
nons. EHepria enekTpocTaTM4YHOro nons.

MarHiTHe none.

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

IIpakTUYHi 3aHATTA

OCHOBHUM 3aBJIaHHAM ITUKJIY [PAKTUYHUX 3aHATh € OBOJIOAIHHA CTyJ€HTaMU
MpUMOMaMHU i METOJaMU IPAKTUYHOTO 3aCTOCYBaHHSA 3HAHb.

Ne n/n Ha3Ba Temun 3aHATTA Ta Nepenik OCHOBHUX nuTaHb (nepenik AnaaKTUYHUX 3acobis,
NoCKNaHHA Ha niTepaTtypy)
Po3pinn $pi3nMKu 3rigHO HaBYaNbHOrO NiaHy
BcTynHe 3aHATTA. O3HaMOM/IEHHA 3 MaTEMATUYHUMM METOAaMM PO3B'A3YBaHHS 3a4ay 3
di3nKm.
[2] Aeski 3aranbHi meToan po3B’s3yBaHHA 3agay 3 Gi3nKK
[4] komnneKcHi TecTn 3 po3ainy «MexaHika» PiBeHb 1 Ta PiBeHb 2.
[4] komnneKcHi TecTn 3 po3giny «MonekynspHa $isvKka i TepmognHamika»
[4] komnneKcHi TecTn 3 po3giny «EnektpomarHetnam» PiseHb 1 Ta PiBeHb 2.

JIaGopaTopHi 3aHATTA

Y meprioMmy ceMecTpi CTYZE€HTH BUKOHYIOTH JIJaOopaTopHi pobotu 3 mukiay «MexaHika»,
«MonekynapHa ¢isuka 1 TepMmoguHaMikKa» Ta «EjJeKTpwmka Ta Mar€HeTH3M» BIAIIOBIIHO 710
BCTAHOBJIEHOTO Tpadika Ta pO3KJIaly 3aHSATb.

OCHOBHUM BaBJaHHAM ITMKJIy JabOpaTOpHUX pOOIT € HaOyTTA CTy/ieHTaMu JOCBiIy
MPOBEJIEHHS €KCIIEPUMEHTATHbHUX JIOCTI/IPKEHb IIPU TEPEBIPIll MOJI0KEHD TEOPil Ta 3aCBOEHHS
MpaBuJI 00POOKY eKCIIEpUMEHTATHHUX JaHUX Ta 0QOPMJIEHHS O/IEp:KaHUX Pe3yJIbTaTiB.

JIisi mAroroBKU 70 poOboTH B Jstaboparopil Tpeba: 1) BHUBUMTH IIOJIOXKEHHS TeOpil; 2)
MiZITOTYBaTH MIPOTOKOJI JOCTI/IKEHHS; 3) BUKOHATH BipTyaIbHY JIa0OpaTOPHY POOOTY; 4) MPOUTH
MoTNIepeAHIN TECT /111 IEPEBIPKU TOTOBHOCTI /10 BUKOHAHHS JJaO0paToOpHOI poOOTH

No
/1

Haszsa s1abopaTopHOi po60TH (KOMII'FOTEPHOTO MMPAKTHKYMY )

1-2 | BuBueHHs quHAMIKKU 00€PTAIPHOTO PYXy HA MPUKJIAZi Gi3MUHOr0 MasATHUKA
1-6 | BusHaueHnHs BifjHOIIEHHA TeltoeMHocTel Cp/Cv 771 TOBITpPA.

2-5 | JociimkeHHs eJIeKTPUYHOTO IOJIA

2-13 | JlooTi/KeHHS 3racalourx eJIEKTPUIHUX KOJTUBAaHb

6. CamocrTiiiHa poboTa cTygeHTa

Camocmiuna poboma cmyoeHma 6KI0YaAe: OnpayroO8anHs 1eKYitiHo2o mamepiany ma
OKpeMux numanv meopii, sKi BUHOCAMbC HA CAMOCMIUHE ONPAYIOBAHHS, NI020MOBKA 00
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NPAKMUYHUX 3AHAMb, PO36 S3V8AHHSA 3A0AY OOMAUWHbO20 3AB0AHHS, NIO20MOBKY 00
1abopamopHux poobim, GUKOHAHHA 3AB0AHL PO3PAXYHKOBOI pobomu , Ni020MOBKY 00
MOOYIbHUX KOHMPOJIbHUX POOIM.

OmnpaitltoBaHHs JIEKI[IHHOTO MaTepialy MPOBOJUTHCS PETYISIPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 3a PEKOMEHJIOBAHOIO JIITepaTyporo. 30KpeMa HEOOXITHO CaMOCTIIHO 1
JIETAILHO OMPAIIOBATH CIiAYI0Ul TUTAHHS B PO3iIax:

Mexanika
Cunu B npupoi. HeinepiianbHi CHCTEMH BIATIKY.

Cucrema Ti1. IMIynbe cucTemMu Til. Y MOBHU 30€peKEHHS Ta 3MIHH IMITYJIbCY CHCTEMHU.
3aKoH 30€peKEHHS IMITYJIBCY.

Osnauenns pobotu. Teopema npo kiHeTHuHy eHepriio. [lorenuiansua eHepris. O3Haka
MOTEHLIATFHOCTI MOJIsI, KOHCEPBATUBHI CHIIH.

MOMEHT IMITyJIbCY Ta 3aKOH HOT0 30€peKEHHS.

OO6epTaHHs TBEPAOIO TiJIa HABKOJIO HEPYXOMOi oci. MOMEHT CUJIM, MOMEHT 1HEpIIii.
OcHOBHE PIBHSIHHA JUHAMIKH 00€PTAIBHOTO PYXY.

Kinetuuna enepris 1 po6ota mpu ooepTaabHOMY pycl. 3aKOH 30€peKeHHS eHeprii.
MouekyJisipHa ¢i3uka.
AniabaTHU TIpolec, piBHSIHHSA ajiiadbaTu.

O6opoTHi Ta HeobopoTHI 1ukIu. [IpuHun aii Temnooro apuryHa. [Hukn Kapho.
HepiBuicte Knay3iyca. [lonsaTts entpomnii. CTaTUCTUYHUE 3MICT EHTPOIII.
deHOMEHOJIOT14YHA TEOPis SIBUIL IEPEHOCY, JOBKHUHA BUIBHOTO MPOOIry Ta cepeaHiii
nepepi3 MOJIEKYJI, MOJIEKYJIIPHO-KIHETUYHA TE€OP1s SIBUIL IEPEHOCY.

Kpucranu ta ix BinactuBocTi. Pinuau ta ix BiactuBocTi. ®a3a Tta ¢a3oBi nepexou.
[Totpiiina Touka. [iarpama ctany.

Eaexkrpocraruka.

Tunu aienekTpukiB. SABuIe moiaspusallii, moJIPpU30BaHICTh AleNekTpuka. Teopema
["aycca ans Bektopa P. Bektop D . [lienexkTpruyHa MpOHUKHICTS.

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

Enepris enexrpuynoro nomus. EHepris B3aemMo/ii CUCTEMU 3apsPKEHUX TiJ, CHEPris
B3a€EMO/Ii1, €HEPris 3apsHKEHOT0 KOHJEHCATOPpAa; €HEPris eIeKTPUUHOTO OIS,
00'eMHa TyCcTHHA €HEPTIi.

[TocTiiiHUI eNeKTPUYHUM CTPYM, CHUIa 1 TYCTUHA CTpyMY. PIBHSIHHS HENEPEPBHOCTI.
Enextpopyuiiitna cuna.

3akonu Kipxroda. IToTyXHICTb.

Teopis enexkTponpoBiTHOCTI B MeTanax. KoHTakTHa pi3HUIIA OTEHI[1aT1B.
EnekTpuuHuii CTpyM B razax Ta piJuHax.



MaruiThHe moJie.

Pyx 3apsykeHHX 4aCTMHOK B MarHiTHOMY moJii. OnUC MarHiTHOTO TOJIS B
MarHeTtukax. HamarniuyBanHs marHeTukis. Jlia-,nmapa-,depo-,antudepo-,pepiMarHeTUKH.
HamarniuyBaHHs Ta nepeMarHiuyBaHHs (pepoMaraeTukiB. EnekTpoMarniTHa 1HIYKITIS
3akoH Papanes. SABuie camoiHaykilii. Bzaemoinaykiis. KonuBaibHUN KOHTYD.
Hesracaroui, 3racaroui, BAMYIIICHI KoJuBaHHs. Pe3oHanc. BuxpoBe enekTprudHe moie.
Enexkrpomarnitae nozie. Cucrema piBHSIHb MakcBesa. EHeprist eeKTpoMarHiTHOro mosisl.

Po3B’si3yBaHHs 3a7au JIOMAIIHBOTO 3aBAAHHS MPOBOAUTHCA 3 METOIO 3aKPIIUICHHS
3HaHb Ta YMIHb MIPAKTUYHOTO 3aCTOCYBAHHS MOJIOKEHB TEOPii.

[TigroToBKa 10 nabOpaTOpHUX pOOIT mependavyae BUBYCHHS CTYACHTOM 3aKOHIB
¢bi13uku, SKi TEepeBIpAIOTbCA TMPH BUKOHAHHI JAOOPATOPHUX JOCHIIKEHb, METOJUKH
MIPOBENCHHS JTOCHIKEHb, TPHWIAIB, IO 3aCTOCOBYIOTHCS JJISI BHMIPIOBAaHb, MOPSIKY
00p0OKH pe3ybTaTIB EKCIIEPUMEHTY.

[Ticnst mpoBeneHHs Ja60paTOpHOT pOOOTH CTYJIEHTH MOBUHHI OPOPMUTHU PE3YJIbTATU
JOCIIJIKEHb: BUKOHATH HEOOXI1THI oOuYMcleHHs, MoOyayBaTu Trpadiku, po3paxyBaTu
MOXUOKH.

Po3paxyHkoBa poOoTa CKJIaIa€ThCs 3 YOTUPHOX YaCTUH: «Di3WYHI OCHOBU MEXAHIKWY,
«OcHoBU MoOJNEKyJsIpHOI (i3uku 1 TepMoauHaMmikny», «Enexrtpocraruune mose» Ta
«Marnetusm». KoxHa yacTHHA CKIAJa€ThCsl 3 BOCBMH 3a/iad, BIAMOBIAHO JI0 MPOTpaMu
Kypcy. Ha BukoHanHs K0XHOT 3 9acTHH nependadeHo 3 — 4 THxKHI.

[linroroBKa 0 MOAYJIBHUX KOHTPOJIBHUX POOIT nepeadadae MOBTOPEHHS CTYAEHTOM
MOJIOKEHB TEOPli Ta X MPAKTUYHOTO 3aCTOCYBaHHA. BukoHaHHS 11i€1 poOOTH BUMarae Bif 1
10 6 TOOUH.

MoniTuKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Biosioysanns nekyii, npakmuunux 3aHsams ma 1ab0pamopHux pooim € 00608 13K08UM.
YV pasi x6opoou cmyoenm 30608 ’s13anuil npedcmasasimu 008i0K)y PO mepMiH NPOXOOHCEHHS
JUKYBAHHS, OQ)OPMIIEHY HANEHCHUM YUHOM 8 YCMAHOBI, 0e NPOXOOulo AiKy8aHHs. B inwux
eUNAOKax (HAnpukiao, ciMmeuni 0OCMABUHU) NUMAHHSA BUPIULYEMbC 8 THOUBIOYATLHOMY
nopsoKy pazom 3 euxiaoawem. Y 0y0b-sKomy 6unaoky cmyOoeHmam peKoOMeHOYEMbCS
sidsidysamu yCi 8UOU 3aHAMb, OCKINbKU HA HUX BUKIAOAEMbCS MeopemudHUiL Mamepiai ma
PO36UBAIOMBCS. HABUYKU, HEOOXIOHI Ol BUKOHAHHS CeMecmpoBo20 I[HOUBIOYAIbHO2O0
3a80aHHS, 1AOOPAMOPHUX POOIM Ma OOMAUIHIX 3A80AHb.

Ilio wac nposedenns nexkyiiHux, NPAKMUYHUX mMA J1AOOPAMOPHUX 3AHAMND
00360JIIEMbCA  BUKOPUCMOBY8AMU MOOITbHI mene@onu Ol CaHKYIOHOBAHO20 NOULYKY
iHghopmayii 6 [nmepnemi a makodc 0na NPOXOOHNCEHHS. MECMYBAHHS, | O NPOBEOEHHS]
00YUCTIeHb HA NPAKMUYHUX | 1aOOpPAMOPHUX 3AHAMMAX MA BUMIPIOBAHHA 4YAcCy HA
J1AO0OpamopHUX 3aHAMmMAX (8 pasi HAA8HOCHMI 8 CMAPM@OHI BIONOBIOHUX NPOCPAMHUX
NpOOYKmis).



B pasi oucmanyitinoi popmu Haswaunnsa Ha aekyii 6UKIA0AY KOPUCIYEMbCA GILACHUM
npesenmayitnum mamepiaiom, euxopucmosye 20om ma Google Meet ons suxraoanmns
HA84anbHO20 Mamepiay.

Jlo euxonanus nabopamopHux pobdim O0onyckaromuvcs cmyoenmu 3a ymos: 1)
HAAGHICMb  NPOMOKONLY, 2) RNICAL  YCNIUWHO20 NPOXOONCEHHS 6XIOHO020 KOHMPOTIO.
Pezynomamu eumipiosanv cmyoenmu 3aHocsams Yy NPOmMOKOA i npeo a61ai0ms UKIA0aAyy
ons nepesipku. He nepegipeni Oani 0o 3axucmy wHe npuiimaromwvcs. [na 3axucmy
Jnabopamopuoi pobomu cmyoeHm NosuHeH Oamu 8ION08Ii0b HA KOHMPOJIbHI 3aNUMAHHA,
NPABUNILHO 0hOpMUMU pe3YTIbmamu 8UMIPIE (po3paxysamu 3HaA4eHHs. HeOOXIOHUX 6€EeNIUYUH,
nooyoysamu epagiumi 3a1edcHocmi 6i0N0BIOHO 00 ICHYIOUUX NPABUIL, OOUUCIUMU NOXUOKU,
3anucamu OCMAamoyHi pe3yibmamu 00CHIOHNCeHHS 3 OOMPUMAHHAM NPABUNL OKPY2JIeHHS,
3pobumu 8UCHOBKU NO pobOMmi).

3ae0anus pospaxynkoeoi pobomu  cmyoeHmu SUKOHYIOMb 6 OKpeMUX 30Wumax,
3aNUCYIOYU BUKOHAHI Oii aKypamHo i po30ipaueo. 3axucm pe3yismamis 6UKOHAHHSA pobomu
npoxooums 8 YCHil (opmi, 8 X00i SAKOI cmyOeHm NOGUHEH N02IYHO ma O0OIPYHMOBAHO
NOACHUMU PO38 S13V8AHHS 6CIX 3A60AHb.

3aoxouysanvHi Oanu BUCMABIAIOMBCA 3A. AKMUBHY pPOOOMY HA NPAKMUYHUX
3aHAMMAX, yuacmv y QaxkyibmemcbkKux ma IHCMUMYMCbKUX ONimMniadax 3 @i3uku.
Kinvxicms 3aoxouyeanux 6anie ue Oinvuie 5. [o petimunzy cmydenma 000amKo80
BKAIOUAIOMbC  0ANU, 00epIHCAHI HA CMYOeHMCbKUX QI3UUYHUX HAYKOBO-NPAKMUYHUX
KOH@epeHYisx 3a YyMo8U npeod s81eHHs 8i0n08I0H020 cepmugikamy.

LImpagni 6anu npusHauaiomvcs 3a HeC8OEUACHE BUKOHAHNS 3A80AHb PO3PAXYHKOBOI
pobomu, He BUKOHAHHS OOMAWIHIX 3A80AHb HA NPAKMUYHUX 3AHAMMAX, HEeC80EYACHULL
3axucm nabopamopuux pooim.

Ilonimukoro Oeodnaiinie nepedbauacmvcs HeOOXIOHICMb CBOEYACHO20 BUKOHAHHS
3a60anb. Yci nucbMo8i 00KyMeHmu Maoms Oymu 3axuiyeri 00 3aKiH4eHHs MmeopemuiHo20
Has4yaHHsa 8 cemecmpi. 3a Hec8OEUACHe BUKOHAHHA 3A80AHb NPUSHAUAIOMbCA UWMPADHI
oanu. Ilepecknadanus maxkux 3a860anb NPOBOOUMBCA Y NPUSHAYEHUN BUKIAOAYEM YaC.

Vei yuacnuxu oceéimnvoco npoyecy: eukiadaui i cmyoenmu 6 npoyeci pobomu
BUBYEHHS OUCYUNJIHU MArOmMb Kepy8amucb NPUHYUNAMU aKAOeMidHOi 000poyecHOCH,
nepedbauenumu «Kooexcom uecmi Hayionanvnoeo mexniunoco yHieepcumemy Yxpainu
«Kuiscokutl nonimexniunuti incmumympy» https://kpi.ua/code.

AkaneMiuHa J0OpOYECHICTh Ma€ Ha yBa3l OBOJIOAIHHS CTYAEHTOM HEOOXITHUMH
3HAHHSIMU Ta YMIHHAMHM Ta 3[aTHICTh NPOJEMOHCTPYBAaTH I[I 3HAHHA Ta YMIHHS.
AkanemiuHa HEIOOPOYECHICTh TMPOSBISETHCS y 3aCTOCYBaHHI CTYJCHTOM IIMApTrayiok,
HECaHKIIIOHOBAHOTO JOCTYNy B [HTEpPHET TOIIO i Yac KOHTPOJIBHUX 3aX0AiB (3axucty PP,
nabopaTopHux poOiT, BUKOHAHHI 3aBJaHb MOJYJIBHUX KOHTPOJIBHHX POOIT, MiArOTOBII
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BIIMOBIZEH Ha icnuTi). B pa3i BUSBICHHS aKaJeMiIYHOi HEIOOPOUYECHOCTI KOHTPOJBHUM
3aXiJl JI JAHOTO CTYyJICHTa MPUITMHSETHCS 1 MEePEHOCHTHCSA Ha IHIIMKM Yac, a TaKOoXK
HapaxoBYIOThCS mTpadHi Oau.

8. B KOHTPOJIIO Ta PeHTHHIOBA CHCTeMA OLIHIOBAHHSA Pe3yJbTaTiB
Hapuanus (PCO)

Petimune 3 oucyunninu (P) eépaxosye pobomy cmyodenma npomscom cemecmpy ma
Ppi6enb 3HAHb | HABUYOK, BUABIEHUX HUM HA ICRUML.

Petimune 3 oucyunninu oopmyemscs ax cyma 6anie, HaApaxo8aHux cmyoeHmy 3a:
pe3yibmamamu 1a60pamopHUX 3aHAmMb,
BUKOHAHHS PO3PAXYHKOBOI pobomu,
BUKOHAHHS MOOYIbHOI KOHmMpoabHoi pobomu (MKP),
BUKOHAHHS 380AHb OMPUMAHUX HA ICRUMI.

Petimune 3 oucyunninu pospaxogyemvcs 3a ¢opmynor peiimuncosa oyinka (RD) 3

Kpeoumuo2o Mooy QoOpMyemsbcs SK cyma 0anié NOMmMOYHOI YCHIUWHOCMI HABUAHHA —
cmapmoeo2o peimuney (Y¢) ma 6anie ompumanux Ha icnumi (r, ):

RD=r. +r1,.

Cmapmosoco peilimune € CyMAapHOI0 OYIHKOI 30 GUKOHAHHS CHMIYOEHMOM 3a80dHb
NOMOYHO20 KOHMPOTIIO0 MA MOOYIbHOI KOHMPOIbHOL pobomiu.

e=> f+ly
k

I' 1 —0anu nomouHo2o0 KOHMpO0, ¥y — 6al OMPUMAHUL HA MOOYIbHIU KOHMPOIbHIL poOOMmL.
Maxcumanvua xinbkicmos 6anie cmapmogoco peumun2y cknadae 60 o6anis.

Kpumepii oyinosanns pezyromamie pobomu Ha 6 cemecmpi Hasederi 6 maobauyi |1,
wmpadghui ma 3a0xo04y8anvui banu- 6 mabauyi 2.

Ta6nuys.1. PEATUHTOBA CUCTEMA OLLIHIOBAHHSA (PCO)

Buy pobotu KispKicTh O1iHIOBaHHA MaxkcuMaabHO
MO>KJINBA
KUJIBKICTD OaJ1iB
JlaboparopHi 4 3axuct poboTH 20
3aHATTA IToBHa BIAIIOBiAH 5
HenoBHa BiAOBizb 4
3a/10BiIbHA BIAIOBIAL! | 3
PP 3axmucr 1 20 20
1 3axucr 2 15
3axucr 3 10
Hezaxucrt 0

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



MKP YactuHa 1 5 20
1 YactuHa 2 10
YactuHa 3 5
CyMa Baropux 0ayriB KOHTPOJIBHHX 3aXO0/IiB 60

Tabauysa 2. LUTPA®HI TA 3AOXO4YBA/IbHI BATU

Oanmu
1. fIKicHe BeJleHHS KOHCIIEKTY JIEKIIiN 1...5
2. YyacTb y KOH(}EpEeHIIifaX, ceMiHapax, MiZIroToBka pedeparis 5
MakcuMaJibHA CyMa 3a0X0UyBaJIbHUX Rs 10

Cemecmpoguii KOHMPOIb: eK3aMEH

Jlo ex3ameHy (icIUTY) JIOIyCKAIOTHCA CTY/IEHTH, KOTPIi 32 pe3yJIbTaTaMU IIOTOYHOTO KOHTPOJTIO
Habpasiu He MeHIIe 36 OamiB (60 % Big MakCHUMaJIPHO MOXKJIMBHX) 32 YMOBH 371adi BCIX
sabopaTopHHX pobit, yemimHoro 3axucty PP, BUKOHaHHSA ycix 3aB/laHb MPAKTUYHUX 3aHATH Ta
MIO3UTUBHOTO Ppe3yJbTaTy BHUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI po0OoTH (He MeHme 60 %
MIPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3yJIbTaTaMU eK3aMeHy CTYAEHT MOKe HabpaTu 40 OaJtis.

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

Kpumepii Kinbkicmeo

6anis

cmydeHm O0eMOHCMPYE MoBHi | 2nubOKi 3HAHHA HABYAs1ILHO20 Mamepiany, 8mie 35-40

npagusbHO BUKOPUCMOBY8AMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYAAbHO20 Mamepiasny, 8MiI€ NPasus1bHO 30-35

8UKOpUCMOBYBAMU 3HOHHA

cmyoeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYA/bHO20 Mamepiany, asne 00nyCcKae 25-30

desKi Hemo4YHoCMi, U000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmyodeHm OeMOHCMpPYe 30a008isbHi 3HAHHA HABYA/ALHO20 Mamepiany, ane 20-25

donycKkae cymmesi Hemo4Hocmi, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmydeHm OeMOHCMpye 3a008inbHI 3aceoie meopemuyvHull mamepiasa, ane 21-24

donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008islbHe 3HAHHA Meopii Ma 8i0CymHicmb 8MIHHA MA HABUYOK Yy 8UPIWEHHI 0

nocmassneHux 30480aHb

. Tabn. 4. Kpumepii oyinioeanns ma xinokicmo 6anie na icnumi. Ilpu oucmanyitinii 30aui
V 8u2n10i mecmy.

Kpumepii Kinbkicme
6anis
lMpoxodxceHHA ycix pieHie mecmy noeHicmio (Bidnosidb Ha yci NMUMAHHA 40
Mo3UmueHo)
MpoxodxceHHA 1 ma 2 piesHA mecmy nosHicmio (Bidrnoside Ha 60% numaHs 30
Mo3UmueHo)
lMpoxooxceHHAa 1 pisHA mecmy Ha pieHi 60% 20
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He npoxodxceHHA mecmy 0

Taba. 5. BiqnoBiiHICTh PEUTUHIOBHUX 0aJliB OIIIHKAM 3@ YHIBEPCUTETCHKOIO IIKAJIOIO:

Kinvkicmo 6anis Oyinka
100-95 BiaminHO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a10BIJILHO
64-60 JlocTaTHBO
Menmie 60 Hes3anmoBiisHO
He Bukonani ymoBu He s1omy1ieHo
JIOTTYCKY

9. [OopartkoBa iHpopmauifa 3 gucumniiHK
Jonarok 1. Ilepesik nUTaHb, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. Cnocobu onuncaHHA pyxy. BeKTopHWIA Ta KOOpAMHATHUI cnocobu onucaHHA pyxy. Pagiyc-BeKTop,
WBMAOKOCTI, NPUCKOPEHHA.

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

3. Pyx TOYKM MO KOy i MapameTpu LbOoro pyxy (KyT NOBOPOTY, BEKTOPM KyTOBOI LWBMAKOCTI Ta KYyTOBOrO
NPUCKOPEHHA).

4. 3aKOHWM HblOTOHA. 3aKOHM CUA Y MeXaHili, NpUHUMN cynepnosunuii.

5. HeiHepuianbHi cuctemu Bigniky. Cnnm iHepLii npu nocTynasibHOMY Ta 06epTafibHOMY PyCi CUCTEMM
BiANiKy. 6. IMNynbC Tina Ta cuctemm Tin. 3aKoH 36epexkeHHsA imnynbcy. MOHATTA NPO LEHTP mac.

7. PoboTa cma: nocTiliHOi, KOHCEPBATUBHOI, HEKOHCEPBATUBHOI. POb60Ta LLeHTpanbHOI cnaun.

8. KiHeTn4YHa eHeprifa, Teopema nNpo KiHEeTUYHY eHeprito.

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

10. NoBHa MexaHivHa eHepris. 3aKOH 3b6eperKeHHA eHeprii.

11. Mpy»KHi | HENPYXKHi 3iITKHEHHA.

12. MOMEHT iMMy/NbCY, MOMEHT CUAIN. 3aKOH 36epekeHHA MOMEHTY iMMy/bCy.

13. O6epTaHHA Tina HAaBKOJIO HEpPYXOMOi oci. OCHOBHe pPiBHAHHA AMHAMIKM 0b6epTanbHOro pyxy. MomeHT
iHepuii BigHOCHO oci. Teopema LUTteliHepa.

14. NMoctynatn ENHWwTENHA. [LOBXKMHA Bigpi3Ky i NPOMIXKOK Yacy B pisHMX iHEpLiaNbHUX cCUCTEMAX BiaAiKy.
15. NMepeTtBopeHHA flopeHua. [logaBaHHA WBMAKOCTEN B PeNATUBICTCbKIN KiIHEMATUL.

16. PenatmBicTCbKWiM iHTEpBAA.

17. PenatmeicTcbKnit imnynbc. [pyrmuin 3akoH HeloToHa B cnewianbHil Teopii BiAHOCHOCTI.

18. PoboTa i KiHeTUYHa eHepria B cnewianbHili Teopii BiAHOCHOCTI.

19. 3B'A30K eHeprii Ta imNynbcy B cnewianbHil Teopii BiAHOCHOCTI.

20. OCHOBHIi NOHATTA MOJIEKYNAPHO-KIHETUYHOI TEOPIi: Maca i po3mip MOJIEKYA, Ki/IbKICTb PEYOBUHM,
MONAPHA Maca, KOHLLeHTpaLiA.

21. Temnepatypa Ta ii 3B'A30K 3 cepegHbO0 EHEPTIEID PYXY MOJIEKY.
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22. Mogenb igeanbHoOro rasy. TUck rasy. OCHOBHE pPiBHAHHA MOJIEKYNAPHO-KIHETUYHOI Teopil. PiBHAHHA
CTaHy ineanbHOro rasy.

23. I13onpouecu igeanbHOro rasy, ix 3aKoHu i rpadiku.

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

25. MNMoHaTTA Npo dyHKLito po3noginy (3aranbHi yasneHHs). PyHKUis po3noainy Makcsenna 3a
NPOEKLIAMM LWBUAKOCTI Ta 332 aBCONOTHUM 3HAYEHHAM LIBUAKOCTI. XapaKTepHi LWBUAKOCTI MONEKY.
26. bapomeTpuyHa popmyna.

27. BHyTpilWwHA eHepria. PoboTa rasy. [Meplie Ha4ano TepMOANHAMIKN.

28. TenNOEMHICTb iAeanbHOro rasy. Yncao ctyneHis ceoboan monekyn. 3s'asok tennoemrkoctent Cp 1a Cy.
29. ApiabaTHuii npouec. PiBHAHHA agiabaTth, rpadik agiabatHoro npouecy. PoboTa rasy B agiabatHomy
npoueci.

30. MNpuHUMn nobynosu TennoBux AsuryHie. KK TennoBoro aABuryHa. laeanbHuii TennoBuiA ABUryH Ta
noro KKA. lpyre Hayano TepmogmMHamMiku

31. O60opoTHi Ta HEOBOPOTHI Npouecn. EHTponiA. 3aKoH 3pOCTaHHA eHTpOoNii B HEOOOPOTHMX NpoLecax.
32. flBuula nepeHocy: ix 3aranbHa xapakrtepuctmka.CepeaHs AOBXKWHA BiibHOTo nNpobiry.

33. Asuuwe audysii ineanbHoro rasy.

34. Asuwe TenaoNpPOBIAHOCTI ifeanbHOro rasy.

35. AsuLe BHYTPIWHbLOrO TEPTA.

36. ENeKTpuYHUIM 3apas, | MOro XxapakTepucTukn. EnektpmyHe none. Hanpy»KeHicTb Noaa TOYKOBOTO
3apaay. MpuHumn cynepnosuuii. ObuncneHHA Hanpy»KeHOCTi NONA PO3NOAiNEeHUX 3apALiB.

37. Teopema laycca 1a ii 3acTOCYyBaHHA. [IMBEpPreHLia BEKTOPA HANPYXEHOCTi.

38. PoboTa cMn enekTpocTaTtMyHOro nons. NMoTeHuianbHUM XapakTep eNeKTPOCTaTUYHOro NonA.
MNoTeHuianbHa eHepria i noTeHuian. MNpuHuMn cynepnosnuii gna noteHuiany.

39. 3B'A30K HaNpPY»XeHOCTi i NOTEeHLiaNy eNeKTpocTaTMYHOro noas. Onepartop rpagieHTy.

40. EnekTpuYHUiA annosb. EnekTpnyHe nosie TO4KOBOro AMMNONA: MOTEHLiaN Ta HANPYXEHICTb NoAsA.
41. MoBeAiHKa AMNONA B €1eKTPUYHOMY OHOPIAHOMY Ta HEOAHOPIAHOMY NOAI.

42. l'padivyHe 306parkeHHA noAiB. JliHii BEKTOpa Hanpy*KeHOCTi (CM0BI NiHii), eKBINOTEHLiaIbHi NOBEPXHI.
43. EneKTpu4yHe none B AieNeKTpuKax, BeKTop nonapusau,ii. Bektop D, gieneKTpuyHa NPOHUKHICTb

44. 3MiHa HOPMabHOI Ta TAHrEHLiANbHOI CKa40BMX HAaNPYKEHOCTI eN1eKTPUYHOTO NONA HA MeXKi noginy
OieneKkTpuKis.

45. EneKTpuyHe nose B MeTanax.

46. EHepria enekTpu4Horo nons.

47. EMHicTb, KOHAEeHCcaTOpK. 3'eaHAHHS KOHAEHCATOPIB.

48. EHepria 3apAaKeHOoro KoHAeHcaTopa.

49.EHepria eNeKTpoCTaTUYHOIO NONA.

50.EneKkTpuYHU CTPyM, NOCTIMHUIA CTPYM, CUANA | T'YCTUHA CTPYMY.

51.PiBHAHHA HeNepepBHOCTI.

52. EnektpopyuwinHa cuna.

53. Mpaswnna Kipxrodpa gna posranyxeHnx mepex.

54.NotyHictb i KKA MocTiliHoro ctpymy.

55.Po6oTa BMX0oAy eNeKTpoHa, eNeKTPOHHA eMicif. TepMoeneKTpPoHHa emicis.

56. Anuia: 3eebeKa, NenbTbe, ToMcoHa. KOHTaKTHa pi3HULA NOTEHLiaNiB.

57.EnekTponpoBigHicTb rasis. HecamocTiliHWi Ta camocTiMHMI po3paaun B rasax.

58.Tnitounit KOPOHHUI, iICKPOBWUIA | AyroBMit po3paam B rasax. [azopospagHa naasma.

59.[ucouiauia moneKkyn B po3dunHax. Enekrponis, 3akoHn ®apages.

60.TexHiuHe BUKapPUCTaHHA eNneKkTponisy. EneKTponpoBigHiCTb eNneKkTponity.
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61.MarHiTHe none, iHAYKLUiA MarHiTHoro nonA. 3akoH bio-Casapa-/lannaca.
62.MarHiTHe none pyxomoro 3apagy, NpsAmMoro Ta KOA0BOro CTPyMiB.

63. lMoTiK i uMpKynALia BekTopa B.

64. MarHiTHe none coneHoiga i Topoiaa.

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

66. CTaH KOHTYpY 3 CTPYMOM B MarHiTHomy nosi. Po6oTta npu nepemilieHHi KOHTYpy 3 CTPYMOM B
MarHiTHomy noani.

67. Pyx 3apAaaKeHnX YaCTUHOK B MarHiTHOMY Ta enekTpuyHomMy nonsax. LIMKNoTpoH.
68.HamarHivyyBaHHA MmarHeTukis. ONMC MarHiTHOro NOAA B MarHeTUKax.

YMOBM Ha MeXi ABOX MAarHeTUKIB.

69. MarHiTHMM MOMEHT aToMa, Knacuodikauia marHeTukie. Aia-, napa-, peppo-, aHTudepo-, i
depimarHeTuKku.

70. HamarHivyyBaHHA i nepemarHiyyBaHHA ¢epoMarHeTUKiB.

71.EnekTpomarHitHa iHgyKuisa. 3akoH ®apaged. Ctpymu dyko.

72. ABnuwe camoiHAyKLUii. EHepria marHiTHoro nons.

73. CTpyMuM pO3MUKAHHA | 3aMMUKaHHA. B3aemoiHayKLiA.

74.Buxpose enekTpuyHe nosae. CTpym 3miLLeHHA.

75. EnektpomarHiTHe none. Cnucrema pisHAHb Makcsenna.

76. XBMNbOBE PiBHAHHA A1 €N1eKTPOMArHiTHOro nons.

77.T1noCKa eneKkTpomarHiTHa xBuna. EHepria eneKTpomarHiTHoOro nons.

78. BunpomiHoBaHHA gunona.

79.KBasicTauioHapHui cTpym. KonnBanbHM KOHTYP.

80.He3racatoui BinbHi KOIMBAHHA B KOHTYPI. 3racatodi KOIMBaAHHA.

BumyLleHi KonnBaHHA. Pe3oHaHc.

Honartoxk 2. [IporpamHi pe3yabTaTé HaBUYaHHA (po3mupeHa ¢opma)
3HaHHA, Habymi npu susveHHi mamepianie KPedumHo20 MOOYs, MArMb6 CMamu
30MOpPYKOK M00as6WO20 YCMiWHO020 3AC80EHHA CMyOeHMamu CrneyianbHux OUuCUYunsiH.
38’A3GHUX 3 BUBYEHHAM iX meopemu4HUX OCHO8 Mma mMemo0i8 NPAaKMmMuU4YHO20 3aCMOCYB8AHHH.
CmydeHmu MOBUHHI 3HAMU MOHAMMA, ASUWA, 3AKOHOMIPHOCMI Ma 38'A3KU MiX< HUMU,
ymMimu aHanizysamu, pobumu 8UCHOBKU, 8UNPABAAMU NMPUMyWeHi MOMUAKU: Mamu 2auboKi,
MiUHi, y3a2aa1bHEeHi 3HaGHHA Npo npedmemu, A8Ula, MOHAMMA, Meopii, iXHi cymmeasi 03HaKuU
ma 38'A30K OCMAHHIX 3 [HWUMU MOHAMMAMU: 300MHiCmb 8UKopucmosysamu Habymi
3HAHHA AK Yy CMAHOAPMHUX, MAK | 8 HECMAHOAPMHUX CUMYQAUIAX, O MAKOMC NPU 8UBYEHHI
iHWuUX oucyuniH.
B pe3ynemami cmyoeHmu Habyoymeo
YMIHHA:
AHanizyBaTm pyx MaTepiasnibHOI TOYKWU | TBEpAOro Tina, BU3HAYATM KiHEMATUYHI
XapPaKTEPUCTUKM | BCTAHOB/IIOBATU 3B'A3KM MiXK HUMM Ha OCHOBI AndepeHLiaibHOro
Ta IHTErpanbHOroO YNCNEHHA.
AHanisyBaTtM CuAKW, WO 3YMOBAIOIOTb 3MIHM XapaKTepy pyxy Ta BMW3Ha4yaTu
XapaKTEPUCTUKMN PyXy Ha OCHOBI pPo3B'A3KiB AndepeHLUiaNbHUX PiIBHAHD.
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O6uuncnioBatM pobOTy MOCTIMHOI Ta 3MIHHOI CWM/AI, aHanNi3yBaTM YMOBW BMKOHAHHSA
3aKOHiB 36eperkeHHA eHeprii Ta iMNyabCy Ta BUKOPUCTOBYBATU iX AN PO3PAXYHKY
NPOLLECIB 3iTKHEHHS.
3acToCOBYBATM 3aKOH 36epeXeHHs MOMEHTY iMMNY/ibCy, BU3HAYATM MOMEHT iHepLii
TBEPAUX TiN
BuMKopucToByBaTU enemeHTU cnewjianbHOI Teopil BIAHOCHOCTI A/1A PO3pPaxyHKiB
NPOMIXKIB Yacy, NOB340BXHIX PO3MIpiB Tia, eHeprii Ta iIMNYyAbCy PeNnATUBICTCbKUX
YACTUHOK eHepreTUYHMX nepeTBOpPeHb 3aBAAKM 3MiHAM MACU PeNATUBICTCbKUX
YaCTUHOK.
3acToCoBYBaTM PIBHAHHA CTaHY ifAeaNbHOro Ta peasibHOro rasy Ana BU3Ha4YeHHA Noro
napameTpis.
3actocoByBaTth PyHKLii po3noginy Makcsenna, Makcsenna-bonbymana, bonbumaHa
ONA BU3HAYEHHA MMOBIPHOCTI 3HAXOAKEHHA MONEKYA 3 BigNOBIAHUMM 3HAYEHHAMM
napameTpiB (LUBUAKICTb, eHepris, iMnyabe).
O64yncnoBaTM 3MiHW BHYTPILLHbOI eHeprii, KiNbKiCTb Tenn0oTH, poboTy rasy. BusHayatu
KoedilieEHT KOpMCHOI Aii TennoBuMx MawuH, obumcnoBatM 3MiHM  eHTponNii,
aHani3yBaTh 060pOTHI Ta HEOHOPOTHI NpouecH
BMKopUCTOBYBATM NONOXKEHHA TEOPIi ABULL, NEpeHOCy ANa 0b6YnCNeHHs
peasibHMX NpoLueciB.
3acTOCOoBYBaTM 3aKOHM E/IEKTPOCTAaTUYHOIO NONA ANA 0BUNCNAEHHA CUAN B3aEMOAIT,
Hanpy*KeHOCTi Ta NOTEHLjiaNy eNeKTPUYHOro nons, poboTn cun nons.
BMKOpMCTOBYBATM NOHATTA AMBEpPreHL,ii Ta rpagieHTy. Po3paxoByBaTu eHeprito
€/1eKTPUYHOro Nonda. AHanisysaTtn NOBEeAIHKY NPOBIAHUKIB | AieNeKTPUKiB B
eNeKTPMYHOMY NOoAi.
BuKopucToByBaTW 3HaHHSA 41A POOOTU 3 NOCTINHMM Ta 3MIHHUM CTPYMaMMU.
AHanisyBaTn npouecu Wwo BigbyBatoTbCA B €IEKTPUYHOMY KOJi.
3acTocoByBaTM 3aKOHW NOCTIMHOTO CTPyMy Ta [»Koyna-JIEHUA ANA CTBOPEHHA Ta
004YMCNEHHA ENIEKTPUYHNX CXEM.
3actocoByBaTh 3aKoHM Dapagen oA eNnekTpoNiTUYHUX PO3UYUHIB.
BMKOpUCTOBYBATU NOHATTA MArHiTHOro NosA. PoO3paxoByBaTn XapaKTepPUCTUKHN
MarHiTHOro nons.
BMKOpUCTOBYBATU 3HAHHA A1A PO3PaxyHKY Ta BUBYEHHIO MArHITHOro NonA B
peyoBMHAX.
3acTOCOBYBATW 3aKOHW €/IEKTPOMArHITHOI iIHAYKLT AN1A CTBOPEHHA Ta pob0oTH
TPaHCPOPMATOPIB Ta IHWKMX MArHITHUX MPUCTPOIB.
AHani3yBaTV NpoLecH LWo BiabyBatOTbCA B KOIMBAIbHOMY KOHTYPI.
BMKOpMCTOBYBATM KOIMBANbHI NpoLEecH Npu NpoBeaeHH I JO0CAIAMKEHb.
AHani3yBaTu efleKTpPOMarHiTHe nose. BUKOPUCTOBYBATM XapaKTEPUCTUKK
€NeKTPOMaArHiTHoro nona. Po3paxosyBaTn eHeprito eIeKTPOMArHiTHOro NoAs.
Bocsia:
BMKOPWUCTAHHSA 3HaHb, YMiHb | HABUYOK Y XUTTi. HaBY4aHHA Qi3MKK MAE He Ti/IbKKN Aath
Cymy 3HaHb, a WU cpopmyBaTU AOCTATHIM piBEHb KOMMETEHLi, HeobxigHui ans
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OCBOEHHA 3aranbHO npodecinHMX aucumnaiH. Tomy CKAagoBUMM HaBYaNbHUX
[OCArHEHb CTYAEHTIB 3 Kypcy $i3nKK € HE inLLEe BONOAIHHA HaBYa/IbHUM MaTepia/iom
Ta 34aTHICTb MOro BiATBOPIOBATU, @ M YMIHHA Ta HABMYKM 3HAXOAUTU MOTPIOHY
iHpopMaLito, aHanisyBaTu ii Ta 3aCTOCOBYBAaTWM B CTAaHAAPTHUX i HECTaHAAPTHUX
CUTYaLIAX Y MeXKax BUMOT HaBYaAbHOI NPOrpamm Ao pesynbTaTiB HaBYAHHA.

Jlexmop 3anuwace 3 co6or0 npago 3mMiHEamMu NOPAOOK GUKIAOY HABUATbHO20 Mamepiaiy,
YACMKOBO 1020 00’ €M | 3MICM 3ANEHCHO 8I0 NIZHABANLHUX MONCIUBOCMEL CMYOEHMIS |
30amHoCcmi 1020 3aC60EHHSL.

Po60o4y nporpamy HaB4aJIbHOI JUCUUILIIHMA (cHIa0yc):

CxuiageHo ctapuuM BUKIagadeM Kadeapu 3arajibHoi Pi3UKU Ta MOJEIIOBaHHS (Q13UMYHHUX
nporeciB Ky3p Onekcanapom [laBnoBudem

YxBaJsieHo kadeaporo 3arajibHoi (HI3UKU Ta MOACTIOBAHHS (PI3MYHUX MPOIIECIB (TIPOTOKOJI
Ne 06-23 Bix 07.06.2023)

Ioroaxeno MeToMmyHOIO KOMICIEIO (aKyIbTETY OI0TEXHOJOTIT 1 O10TEXHIKH (IPOTOKOJI
Ne 8 B1726.05.2023 p.)
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