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Mporpama HaB4YaNAbHOI AUCUUNAIHM
1. Onwuc HaB4YanbHOI AUCLUUNAIHY, i MeTa, NpeaMeT BUBYAHHA Ta Pe3y/IbTaTU HAaBYaHHA

Kypc gpizuxku € pyHOameHmManbHOHO OCHOBOK 011 BUBYEHHSA Uin020 pAdy ducyunsiHd npogecitiHoi
ma nPaKmMu4Hoi Nid20mMoeKu iHxceHepie pi3HUX Hanpamie NiGcomosKu. B npoueci sus4eHHA OUCYUNAiHU
«®isuka» cmydeHmu Habydyme rpyHmMoeHe pPO3yMiHHA 3QGKOHI8 Mpupoou, MOKAaOeHUX 8 OCHOo8Y
iH}¥teHepHUX pilleHb rnpu supiuieHHi 8UPOBHUYUX 3080aHb.

Mema Has4anbHOi ducyunaaiHu

@i3uKa € O00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUUIIH, 8 AKUX 8UBYAIOMbCA 3GKOHU
Hexcusoi npupodu. [1i0 NpuPOOHUYUMU HAYKAMU CbO200HI MOMHA PO3yMimu mi 2aay3i 3HAHb, 8 AKUX
moxe bymu nposedeHulli exkcriepumeHm 014 nidmeepoxceHHA npunyujeHs i moodenel, 8UCYHEHUX
meopieto i nposedeHux 0ocnidis. Esonroyis po3sUMKY npupooOHU4YUX HAyK 00380aUAd iICMOMHO
po3WUPUMU YUM HAYKaM mMemo0os02it0 00CAi0OH eHb MOPIBHAHO 3 (hinocogiero, YacMUHOH fAKOI 80HU
bynu, i nepemsopumu ix i3 cro2sna0aa6HUX 8 eKCrepuUMeHmMarnbHi.

B Knacu4Hux Kypcax gizuku cmydeHmu 8us4aome 3GKOHU NpPUpoouU, AKi € OCHOBOK nepesam Hoi
binbwocmi iH¥teHepHUX Ma mexHiYHUX OUCUUIAiH, AKI HUHI € 8 camocmiliHumu obaacmamu 00cnioreHb
ma NpakmukKu.

Memoro susyeHHA QucyunaiHu € hopMyB8aHHA y MalibymHix gpaxisyie cmilikux 3HaHb 3 30KOHI8
npupoou, yMiHHA BUKOPUCMOBY8AMU OMPUMAHHI 3HAHHA MPU Mo0AAbWOMY BUBYEHHI crieuianbHUX
oucyunsid, a makox« y malibymuiti npogecilinili dianbHocmi.

lpedmem Has4YanbHOI QuCUUNAiIHU — OCHOBHI NOHATTA Ta 3aKOHW HEXMBOT NPUPOAMU.

Micna 3aCB0€HHA  HABYAAbHOI  OUCUUMNAIHU cmyOeHm [08UHEH 3Hamu mda emimu
BUKOPUCMOBY8AMU 3HAHHA 30KOHI8 HeXusoi npupodu HA pieHi, HEOOXIOHOMY 08 00CA2HEHHSA iHWUX
pe3ysibmamie 0C8IMHbOI MpPo2pamu, 30Kpemd, mux, WO sexamb 8 OCHO8i OucyumniiH ¢axosozo
CNIPAMYBAHHA: MEXAHIKU, mepMOOUHAMIKU ma iH.

CmydeHm noguHeH ymimu: no€OHy8amu meopiro i MPaKmMuKy 0414 p0o38'A3y8AHHA MPAKMUYHUX
3080aHb; 3aCcMOCO8Y8AMU MPUHYUNU CUCMEMHO20 QHAsI3Y, MPUYUHHO-HACAIOKOBUX 308°A3Ki8 MiM
3HAYYWUMU (aKmopamu ma HAYKOBUMU | MEXHIYHUMU pileHHAMU, wo npulmaromeca nid 4ac
pPO38°A3QHHA CKAAOHUX npogpeciliHux 3ada4y;, 3Haxooumu mnompibHy iHgopmayito y naimepamypi,
KOHCYnbmysamucs i BuKopucmosysamu Haykosi 6a3u 0aHux ma iHwi 8i0nosioHi Oxcepena iHgpopmauii 3
Memoto 0emasibHO20 BUBYEHHSA | O0CAIOHEHHA IHHEHEePHUX MUMAaHb 8i0nogidHo Ao cneyianizayii.

Adna ycniwHozo  3ac80€HHA  OucyunaiHu, cmyodeHm  nosuHeH 80a00imu  Habopom
KomnemeHmMHocmeli 6aKanA8PCbKO20 piBHA, 30Kpema: 30amHicmb 3acmocosysamu 3HAHHA |
PO3YMIHHA HAyKosux hakmis, KoHUenyiti, meopil, npuHyumnige i memodis, HeobxiOHUX 0718 NiIOMPUMKU
iH#teHepHoi; 30amHicms 00 abcmpaKmMHo20 MUCAEHHSA, aHAAI3y ma cuHmesy; 30amHicme npulimamu
06rpyHmMoeBaHi piweHHs; 30amHicme npayroeamu iHOU8IdyasnbHO; 30amHicmb npayseamu 8 KOMaHOi;
30amHicme egheKmuUBHO BUKOPUCMOBYBAMU MEXHIYHY aAimepamypy ma iHWi Oxepena iHgopmayii;
30amHicmb 3acmocosysamu 3HAHHA i PO3YMIHHA HAyKosuXx (hakmis, KoHuenuil, meopil, npuHyunis i
memodis, HeobxiOHUX 07 NIOMpPUMKU dianbHocmi 8 chepi ceo€i npogpeciliHoi disnbHoCcM.

2. MpepeKBi3auTH Ta NOCTPEKBI3UTU AUCLUNANIHM (Micue B CTPYKTYPHO-NOriYHIA cXemi HaBYaHHA 3a

BiANOBIAHOIO OCBITHLOK NPOrpPamolo)

AucuyunniHa 6a3yemoecs HA 3HAHHAX 3 Qi3UKU mMa mMamemamuku, 30CB0EHUX 8 PAMKAX

302an1bHOI cepedHboi ocsimu. BugyeHHs Kypcy nepedbavyae s8UKOPUCMAHHA HABUYOK 3 meopii i mexHiku
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eKcriepumeHmy ma MamemMamuyHUX HABUYOK, WO Habysaromeca 30 nNapasnenbHo20 BUBYEHHS
mamemamuyHux oucyunnid. HeobxiOHUM enemeHmMoOM npu BUBYEHHI OUCUUMNAIHU € 080s100iHHSA
MOHAMIUHUM mMa MamemamuyHUM Qarnapamom Mamemamu4Ho20 aHaiI3y, aHaAIMu4yHoi 2eomempii,
ANinHiliHOI anzebpu ma 8eKmMopHo20 aHanizy. OKpemi MUMAHHA 8UMQA2AHOMb B6MIHHA pPO38°A3aHHSA
Halinpocmiwux OughepeHUianbHUX piBHAHL, WO BUBYAIOMbL Yy paMKax OucyunaiHu «Buwa
MamemMamukKa».

Habymi 3HaHHA ma yMiHHA rpu nooanswWomMy Has4yaHHi 6ydyme 3acmocosysamucs npu
BUBYEHHI AK 3020/bHO-MeEXHIYHUX ducyunaiH (Mmemano3Hascmeo, hizuyHi enacmusocmi ma memodu
docnioxnceHHAa mamepianis, onip mamepiasnie moujo) mak i crieyianbHUX.

3. 3micT HaBYaNbHOI AUCLUN/IIHU

Kypc ¢izuku cknadaemocs 3 080x 3micmogux modysnis. Y Opyeomy cemecmpi sus4aeEMbCA MOOYsb
«MexaHika, mensaosi A8UW,A, e1eKMpPOMaA2HeMU3M. »
Po3dinu i memu Kypcy:
Po30in 1.MexaHiKa.
Tema 1.1. CkansApHi U 6eKMOPHI 8eaU4UHU ma onepauii Had HUMU.
Tema 1.2. KiHemamuka nocmynansHo2o ma obepmasbHO20 pyxis.
Tema 1.3. [luHamika mamepianbHOi MoYKU i MOCmynanbHo20 pyxy meepdo2o mind.
Tema 1.4. Poboma ma eHepais.
Tema 1.5. fluHamika obepmanbHo20 pyxy. OCHOBHIi OUHAMIYHI XapaKkmepucmuKku obepmasnbHO20
pyxy.
Tema 1.6. Pyx 8iOHOCHO iHepuianbHUX i HeiHepuiasnbHUX cucmem 8iosiKy.
Tema 1.7. MexaHiYHi KOAUBAHHA i Xxauni.
Tema 1.8. OcHosu crieuianbHOi meopii 8iOHOCHocM.
Po30in 2. Tennosi asuwia.
Tema 2.1. MoneKynapHo-KiHemu4Ha meopis 2a3is.
Tema 2.2. MoneKynapHi pyxu i A8UWa nepeHeceHHA 8 2a3ax.
Tema 2.3. MNepwuli 3aKOH MePMOOUHAMIKU.
Tema 2.4. [pyauli 3aKOH mepMOOUHAMIKU.
Tema 2.5. PeanbHi 2a3u.
Tema 2.6. PiouHu. ®a308i nepemeopeHH=.
Tema 2.7. Teepdi mina.
Po30in 3. EnekmpomazHemu3sm.
Tema 3.1. Enekmpocmamuka.
Tema 3.2. MocmiliHuli enekmpuyHuUl cmpym.
Tema 3.3. KnacuyHa enekmpoHHa meopisa nposioHocmi memasnis.
Tema 3.4. KoHmaKmHi asuw,a 8 memarnnax. TepmoenekmpoHHa eMicisl.
Tema 3.5. EnekmpuyHuli cmpym y 2a3ax.
Tema 3.6. MazHimHe nose 8 8aKyymi.
Tema 3.7. MaeHimHe nose 8 cepedosuuyax.
Tema 3.8. EnekmpomazHimHa iHOyKUis.
Tema 3.9. OcHosu meopii Makceenna 00149 enekmpomazHimHozo noss.
Tema 3.10. EneKmpomazHimHi KonueaHHA i xeusi.
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4. HasuanbHi maTtepianu Ta pecypcu
basoea nimepamypa

1. Kypc 3aranbHoi ¢i3nKK : HaBYanbHWUN NnocibHKK / B.M. Bakantok, A.B. Bakantok ; MiHicTepcTeo
OCBITM | HayKM YKpaiHu, IBaHO-PpaHKIBCbKMI HaLiOHANIbHUIN TEXHIYHWUI yHiBepcuTeT HadTH i rasy. -
IBaHO-®PpaHKiBCbK : IPHTYHT, 2021

2. ®i3uKka. OcHoBM eneKTpoauHamiku / MasBno BikTop ; nepeknagady Tamapu KntokiHa. - KuiB :
BOOKCHEF, 2021. - 487 cTOpiHOK : intocTpaLiii, pucyHku. - (MpocTo i 3po3yminio npo ¢yHAAMEHTANbHY
Hayky ; 3)

3. ®di3uKa : HaBYanbHUI NocibHUK / K.B. ABgoHiH, O.B. KoBanbuyK ; MiHIiCTEPCTBO OCBITM i HayKu
YKpaiHu, KMIBCbKUIA HaLiOHaNbHWIA YHIBEPCUTET TEXHONOTIN Ta An3aiiHy. - Kuis : KHYT/, 2021.

4. MexaHiKa : HaBY4aIbHO-METOANYHWUI NOCIOHMK A1 CaMoCTiiHOT poboTu 3 aucumniim "disnka" :
ANA CTYAEHTIB TexHiYHMX cneuianbHocTer / C.[. FanoyeHKo ; MiHicTepcTBO OCBITM i HayKM YKpaiHu,
HauioHanbHM TexHiYHKUI yHiBepcuTeT "XMI". - Xapkis : TOB "B Cnpasi", 2021. - 115 c.

5. 36ipHUK 3aaa4 3 Gi3NKM : HaBYaNbHWUI NOCIBHKMK / |.E. lonaTuHcbKKiA, |.P. 3auek, C.O. HOp'es, O.b.
BineHbka [ta 14 iHwwKx] ; MiHicTepcTBo 0OCBiTM | Haykum YKpaiHu, HauioHanbHUIN yHiBepcUTeT
"/lbBiBCbKa NoniTexHika". - JIbBiB : BnaaBHULUTBO J1bBiBCbKOI NoniTexHikn, 2021. - 242 c.

6. 3aranbHa ¢isuvka : nigpyyHuk / I.C. ®PeniHcbKuit ; MiHiCTepCTBO OCBITM | HayKu YKpaiHu,
KWiBCbKMIM HauioHanbHUI yHiBepcuTeT imeHi Tapaca LeBuyeHKa. - KuiB : BugasHuuteo "Kapasena",
2020. - 655 c.

7. 3apadi 3 3aranbHoi ¢i3nKKU. MexaHika : HaBYanbHWUI NocibHUK / |.B. BeHrep, €.®. BeHrep, /1.10.
MenbHuuyK, O.B. MenbHWUUYK ; 3a 3arasibHoto peaakuieto J1.K0. MenbHUUyK ; MiHicTepcTBO OCBITH i
HayKM YKpaiHu, HiKUHCBbKMA AeprKaBHWUIA  yHiBepcuTeT imeHi Mwukonn Torona. - Kwuis
Akagemnepiogmka, 2018. - 745 c.

8. Topobeupb 0., Topobeup O., Kyuyko A., PeweTtHaKk C., Kpaciko A., MycieHko M. Hikonaesa T.,
KOpaukiscbkuii M., JlocnupKa /1. @isnKka. MexaHika. — K.: Ximgxkect, 2018. — 190 c. (NigpyyHUK).

9. JleKuji 3 MexaHiKM : HaBYaNbHWUIM NOCIOHMK p[NAa  CcTyaeHTiB  Gi3UYHMX  cneuianbHOCTEM
yHiBepcutertis / B. M. [ly6oBuk, B. M. CyxoB. — X. : XHY imeHi B. H. KapasiHa, 2019. — 312 c.

10. TeopeTnyHa MexaHika. HaByanbHui nocibHuMk / Ykna.: M.K. LWtaHbKo, B.l. LeBuyeHko, O.C.
OmenbueHko, /1.d.A31064a, B.P. MNacika, O.M. Monsakos / 3a pea,. WrtaHbka M.K. — 3anopixxa: HY «3M»,
TOB «BugasHuuteo «Cratyc»», 2021. — 463 c.

11. EnekTpuKa Ta MarHeTUsMm : NigpyvyHUK ONA CTYAEHTIB iHXKeHepHo-disnuHmx dakynbTeTis / M. O.
A3apeHkosB, /1. A. bynasiH, B. IN. Onedip. — Xapkis : XHY imeHi B. H. KapasiHa, 2018. — 564 c. (Cepin
«Nigpy4yHuK 3 isMKM ans yHiBepcuTeTIB» : 3a 3arafibHOK peaakuieto /1. A. bynasiHa).

12. N. O. Oiayx EnekTpuka Ta marHetvsm : nigpydHuk / 1. 4. Aigyx. — TepHoninb : Migpy4HuKKY i
nocioHmnku, 2020. — 464 c.

13. MpakTnkym. Po3paxyHKoBo-rpadiyHa poboTta. «MexaHika. [OuHamika ob6epTanbHOro pyxy
TBEPAOro Tina» ONA CTYAEHTIB BULLMX TEXHIYHUX HaBuyanbHUX 3aknagis / O.B. JonsHiscbka, O.B.
Opo3saerko, T.I. Ynxkcbka, 0.0. Wrtodenb — K.: Bua-so «KIl im. Iropa Cikopcbkoro», 2022 — 17 c. -
EnekTpoHHMI pecypc - https://ela.kpi.ua/handle/123456789/48719
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HonomincHa nimepamypa

1. Raymond A. Serway and John W. Jewett, Jr. Physics for Scientists and Engineers with Modern
Physics, Eighth Edition. USA, 2010. — 1558 p.

2. R. Fazely. Foundation of Physics for Scientists and Engineers: Volume | 1st edition. ISBN 978-87-
403-1002-3, 2015. — 205 p.

3. Daniel Gebreselasie. Mechanics and Oscillations: University Physics I: Notes and exercises 1 st
edition. ISBN 978-87-403-1164-8, 2015. — 319 p.

4. GENERAL PHYSICS: Physical fundamentals of mechanics:Lecture notes: HaBy. noci6 pgns
CTyAeHTIB TexHiuHux cneujanbHoctei/ T.Chijska, S. Kulieznova, O. Shtofel; Igor Sikorsky Kyiv
Polytechnic Institute. — Kyiv : Igor Sikorsky Kyiv Polytechnic Institute, 2018. — 60 p.

HaB4yanbHMUIU KOHTEHT
5. MeTtoauKa onaHyBaHHA HaBYa/IbHOI AUCUUNIHU (OCBITHBOro KOMMNOHEHTA)

NekuinHi 3aHATTA

No » ] PekomeHOayii wooo
Temu neKuiti, nepenik 0CHOBHUX MUMAHb
n/n 30CB0EHHA

Po30in 1.MexaHiKa

OnpaLutoBaHHA  NEKLiMHOro

Bctyn. maTtepiany, poboTa i3
1 MpeameT di3nKM Ta ii 3B’A30K i3 CyMiXKHMMM HaYKamm bopMyNbHUKOM Ta i3
NiTepaTypHUMU AxKepenamm
3a TeMolo.
CKanApHi 1 BEKTOPHI BEANYMHK Ta onepavu,ii Hag, HUMM. OnpautoBaHHA  NeEKLiAHOro

KinemaTuMka noctynanbHoro Ta obepTanbHoro pyxis. lMpeamert | matepiany, pobota i3

2 mexaHiku. KiHemaTka maTepianbHoi Touku. KiHemaTuka Teepgoro | POPMy/bHMKOM — Ta i3

Tina. NiTepaTypHUMKN axKepenamm

3a TeMOIO.
MpuKnagm po3s’a3yBaHHA 334au.

[vHamika matepianbHOI TOYKM. 3aBAaHHA AuHaMiKuM. Mepuwmnit | ONpauloBaHHA  NeKUiiHOro

3aKoH HbloToHa (3aKOH iHepuji). |HepuianbHi cucTemu Bigniky. | MaTepiany, poborta i3

MoHATTA npo cuny. ToHATTA nApo macy Tina. Opyrwii 3akow | POPMy/bHMKOM  Ta i3

. . . NiTepaTypHUMUM OXKepenamu
3 HbtoToHa. Imnynbc. Imnyabc cunun. OudepeHuianbHi piBHAHHA patyp AKED

. . . . 3a TeMOIO.
pyxy maTepianbHOi TOYKWU. Po3mipHictb cuaun. OguHuuya B Cl.
TpeTit 3aKoH HbtoToHa.

MpuKnaan po3s’a3yBaHHA 3a4au.

OnHamika nocTynanbHoro pyxy TBepAaoro Tina. Cuctema OnpautosakHA - nekuinHoro
. . . .| matepiany, pobota i3
mMmaTepianbHUX TOYOK. LleHTp mac (ueHTp iHepuil) MexaHiYHoi )
. dopmynbHMKOM  Ta i3
4 cucteMu. 3aKOH pyxy LieHTpa mac. 3aKoH 36epekeHHa imnyabey. |

niTepaTypHUMM AxKepenamu

Pyx Tina 3i 3miHHOI macoto. PeaKTUBHUI pyX.
3a TeMOIO.

MpuKnaau po3s’sa3yBaHHA 3a4au.




OnpautoBaHHA  JIeKUiHOro

Enepria i poboTa. EHepria AK yHiBepcasibHa Mmipa pi3HUX GOPM | martepiany, po6oTa i3
c pyxy i B3aemogii. Pobota cuan. PoboTa piBHOAINHOT CUAWU. | GOpPMYNbHUKOM Ta i3

MpadiuHnit cnocib obumcneHHa poboTn cunu. MoTyKHICTb. nitepaTypHUMU  AxKepenamm

MpuKknagn po3s’a3yBaHHA 3a4ay. 3a TEMOIO.

KiHeTnuyHa eHepria mexaHiyHOi cuctemu Ta ii 38’A30K 3 poboTtoto | OnpauoBaHHA  NeKUiMHOro

NPUKNaAEHUX 3O0BHIWHIX i BHYTPiWHIX cun. MMone, Ak dopma | MaTepiany, poborta i3

maTepii, WO 34ICHIOE CMNOBY B33aEMOAIKD MK uacTUHKamu | POPMY/bHMKOM — Ta i3

peyoBMHM. Mone noTeHuianbHUX cua. Mone LeHTpanbHux cua. | JNTEPATYPHAMI AKEPENamK

MoTeHuianbHa eHepria maTepiasibHOi TOYKM B 30BHILLHbOMY 33 TEMOI0.

cMIoBOMY MoAi Ta il 3B’A30K i3 CMAOM0, WO A€ HA MaTepiasbHy
6 Touky. [loTeHuianbHa eHepria  B3aAEMOAIIOYMX  YAaCTUHOK.

MNoTeHuianbHa eHepria PO3TATHEHOI  NPYXMUHMU. 3aKoH

3b6eperkeHHA eHeprii. Aucunauia eHeprii. 3aKoH 36epekeHHA i

NepeTBOPEHHSA eHeprii AK BUABNEHHA HE3HULLYBAHOCTI maTepii Ta

il pyxy. YMoBM piBHOBArm mexaHi4yHOi cuctemu. LleHTpanbHUi

yAaap Tin.

MpuKknagn po3s’sa3yBaHHA 3a4ay.

OnHamika obepTanbHOro PyXy. OcHoBHi AVMHaMiyHi | OnpautoBaHHA  iekuiiHoro

XapaKTepUcTMkn obepTanbHOro pyxy. MomeHT cuan. MomeHT | MaTepiany, pobora i3

napu cun. MOMEHT CUAM BIZHOCHO Oci. Popmyamn ana obuncnenns | POPMybHMKOM  Ta i3
7 MOMEHTIB CMUA BIAHOCHO KOOpAMHAT OCel. 3anexkHiCTb MiXK NTEPATYPHAMU. xkEPENamn

MOMEHTAaMW CUAM BIiAHOCHO AaHOI TOYKWM i BIAHOCHO OCi, fKa 33 TEMOTO.

NPOXOAUTb YEPE3 L0 TOUKY.

MpuKnagn po3s’s3yBaHHA 3a4ay.

OCHOBHMI 3aKOH AMHaMiKM obepTanbHOro pyxy TBepaoro Tina | OnpauloBaHHA  NeKUiHOro

BiAHOCHO Hepyxomoi TO4YkM. MOMeHT imnynbcy Tina BigHOCHO | MaTepiany, poborta i3

HEPYXOMOi TOUYKW. OCHOBHe PIBHAHHA AMHaMikm obepTanbHoro | POPMy/bHMKOM — Ta i3
8 PyXy TBEPAOro TiNa HAaBKOMO Hepyxomoi oci. [puknag, | TEPATYPHAMI [KEPENIMU

3aCTOCYBaHHA 3aKOHY 36eperKeHHA MOMEHTY imnyabcy. MomeHT 33 TEMOIO.

iHepuii Tin. Teopema lNoireHca-WrelHepa.

MpuKnagn po3s’s3yBaHHA 3a4ay.

OnpautoBaHHA  NIEKUiMHOro

KiHeTnuHa eHepria Tina, wo obepTaeTbCA HaBKOIO HEPYXOMOI | matepiany, po6oTa i3
9 oci. PoboTta cun 3a obeprtanbHoro pyxy Tina. BinbHi oCi | dpopmynbHUKOM Ta i3

obepTaHHa. lNpockonwu. NiTepaTypHUMU AxKepenamm

MpuKknagn po3s’azyBaHHA 3a4au. 3a Temoto.

Pyx BiAHOCHO iHepuiaNbHUX i HeiHepLUianbHUX CUCTEM BIigNIKY. Onpa”{'OBaHHﬂ nEKLI,IMHOI"O

BigHoCHMI,nepeHocHMN | abcontoTHUIA pyx. |HepuianbHi Ta marepiany, pobora fs
10 dopmyNbHUKOM Ta i3

HeiHepuianbHi cuctemn Bigniky. [lMepeTtBopeHHA Tlaninea ana
KOOPAWMHAT, WBWUAKOCTEM i NPUCKOPEeHb. MexaHiYHui npuHumun

NiTepaTypHUMKU axKepenamu
3a TEMOIO.
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BigHOCHOCTI. Cnnun iHepuLii 38 NPUCKOPEHOro NOCTYNANbHOIO Pyxy
cuctemm Bigniky. Cuam iHepuii 33 obepTanbHOro pyxy cuctemu
BiANiKy. BuaBneHHA cun iHepuii 32 06epTanbHOro pyxy cuctemu
BiANIKY.

MpuKknagn po3s’a3yBaHHA 3a4au.

MexaHiyHi KonuBaHHA | xBuAai. KiHemaTnka mexaHiYHUuX

KONMBaHb. [IMHamiKa rapMOHIYHUX KONMBaHb. MaATHUKKU. EHepria

rapMOHIYHUX KOAMBaAHb. [logaBaHHA TapPMOHIYHMX KO/MBaHb

OnpautoBaHHA  NEKLiMHOrO
marepiany, poboTa i3
dopmyIbHUKOM Ta i3

NiTepaTypHUMUM AXKepesiamu

11 O HAaKOBOro HanpAamKy. butra. JopasaHHA B33aEMHO
. . | 3aTemoto.
nepneHaANKyNAPHUX KOAMBAHb. 3aTyxatoyi KONMBAHHA. BumyLueHi
KONMBAHHA.
MpuKknagn po3s’sa3yBaHHA 3a4au.
MexaHiyHi xBuni. MpuHumn lMNoireHca. BigbvueaHHA i 3ano0mneHHA | OnpauioBaHHA  NeKUiMHOro
XBWUAb. PiBHAHHA nNOCKOi XxBWAi. PiBHAHHA chepuuHoi xBuni. | MaTepiany, poborta i3
1 ®a3oBa LWBMAKICTb. [ucnepcisa  xeunb. [pynosa WBMAKICTb. | POPMy/bHMKOM — Ta i3
XBunboBe piBHAHHA. EHepria xBuAi. IHTepdepeHuia xauab. CtoaAdi NTEPATYPHAMA. xkEPENamn
. 3a TeMolo.
xBuAi. KonneaHHA cTpyHU. Asnite Jonnnepa.
Mpuknaan po3s’A3yBaHHA 3aau.
OcHoBM cneujanbHOi Teopii BigHOCHOCTI. MocTynaTh cneuianbHoi | OnpauloBaHHA  NEKLiAHOTo
Teopii  BiAHOCHOCTI Yac y pisHMX cucTemax Bigniky. | matepiany, pobora i3
MepeTBopeHHs JlopeHu. [eski HacaiaKkM i3 cneujanbHoi Teopii | POPMYyNbHUKOM  Ta i3
13 BifJHOCHOCTI. 3aneKHicTb macu Tina Big, ix wemnakocTti. OCHOBHUI ATEpPaTypHUMI [KEPENamu
. . . . . 3a TeMolo.
3aKOH  PeNATUBICTCbKOI  MeXaHiKM  maTepianbHOl  TOYKW.
PensatusicTcbkunii BUpa3 eHeprii. B3aemo3Bs’si30k macu Ta eHepril.
MpuKknaan po3s’A3yBaHHA 3a4ay.
Po30in 2. Tennosi asuwia
MoneKynapHo-KiHeTUYHa Teopia rasis. Po3BMTOK yABneHb Npo | OnpautoBaHHA  NeKuinHOro
MONEKyNApHy 6yaoBy peyoBuHW. TepmoamHaMiuHi cuctemu i | maTtepiany, pobota i3
NepeTtBOpeHH B HUX. |aeanbHuit ras. OCHOBHi 3aKoHw | POPMy/bHMKOmM — Ta i3
ifeanbHoro rasy. AGconoTHa TemnepaTypa. PiBHAHHA cTaHy | /'TEPATYPHUMW JKEpenamu
14 . 3a Temolo.
ineanbHoro rasy. 3akoH [JanbtoHa. OcCHOBHe piBHAHHA
MOJIEKYNAPHOI Teopii rasis. Hacnigkm 3 OCHOBHOrO pPiBHAHHA
MOJIEKYNAPHO-KIHETUYHOI Teopii rasis. Posnopgin eHeprii 3a
CTYMNEeHAMM BiIbHOCTi MONIEKYA.
Posnogin Mmonekyn 3a wBMAKOCTAMW. 3aKoH po3noginy | OnpautoBaHHA  neKuiMHoro
weunakocten Makcsenna. Po3snogin monekyn 3a abcontoTHMMU martepiany, pobora i3
15 3HAUEHHAMM  LWBMAKOCTEN. CepedHi  WBMAKOCTI monekyn. | POPMynbHMKOM  Ta i3
[locnifiHe 3HaYeHHA WBUAKOCTEH MoneKyn . [a3 y noni semHoro | /I'TEPATYRPHUMM [pkepEnamn
. 3a TeMol0.
TAXKIHHA. BapomeTpuyHa ¢popmyna. 3akoH bonbumaHa.
MpuKknagm po3s’a3yBaHHA 3a4au.
. . OnpautoBaHHA  NIeKUiHOro
MoneKynapHi pyxu i ABuLLLa nepeHeceHHA B rasax. CepegHe uncno ' .
16 . . . maTtepiany, poboTa i3
3iTKHEHb Mmonekyn. CepegHA [OBXWHA BinbHOro npobiry .
bopmynbHUKOM Ta i3
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MOJ1EKY . EKcnepwmeHTaane BM3HAYEHHA AO0BXWHU Bi/IbHOrO

NiTepaTypHUMN AxKepenamu

npobiry Ta epeKTMBHOrO giameTpa MoNeKyn. ABULWA NepeHeceHHa | 33 TEMOLo.

B rasax. MNoHATTA Npo none Gi3nYHMUX BENNYMH, MOBEPXHI PIBHA i

rpagieHT  @isnyHoi  BennumHu. [Oudysia. BHyTpiwWHE TepTa

(8’A3KicTb) rasie. TennonposigHicTb. fABUWA NepeHeceHHA B

YNbTPAPO3pPiAKEHMX rasax.

MpuKknagn po3s’a3yBaHHA 3a4au.

Mepwnini 3aKoH TepMoAMHamiKM. MaTemaTnyHe BupaskeHHsa | OnpauloBaHHA  NeKuiMHoro

GYHKLIi cTaHy. BHYTpiIHA eHepria TepMOAMHAMIYHOI cucTemu. | MaTepiany, pobota i3
dopmyIbHUKOM Ta i3

Po6oTa. KinbKicTb Tennotn. PoboTa rasy npu 3miHi moro o6’emy.

NiTepaTypHUMN AxKepenamu

KinbKictb Tennotm Ak ¢yHKUiAa npouecy. [lepwnii  3aKoH
17 3a Temolo.

TepMOAMHAMIKM. BMpas nepworo 3aKoHy TepMOAUMHAMIKKM AnA

ineanbHoro rasy. 3acTtocyBaHHA nepLworo 3aKOHY

TEPMOANHAMIKN A0 igeanbHUX rasis.

MpuKnagn po3s’sa3yBaHHA 3a4au.

Opyrnit 3aKoH TepMmoauHamiku. GopmyntoBaHHA APYroro 3akoHy | OnpautoBaHHA  NeKUiiHOro

TepmoamHamikn. Lumkn KapHo. ABconoTHa TepmoAauHamiuyHa | MaTtepiany, pobora i3

TemnepaTypa. KinbKiCHUI BUpa3s Apyroro 3akoHy TepmoaunHamiky, | $OPMy/bHMKOM T2 i3
18 | EnTponis. 3anesHicTb eHTponii Bia napameTpis cTaHy cucTemu | 7ITEPATYPHUMM Axepenamu

(Tcky, 06’emy, TemnepaTtypu). CTaTUCTUUHMIA XapaKTep ApPYyroro 33 TEMOTO.

3aKOHY TepMOoAMHaMiKN. EHTponia | MMOBIpHICTb.

MpuKnagn po3s’s3yBaHHA 3a4au.

PeanbHi rasu. BigxuneHHA BNacTMBOCTEN peanbHUX rasis Big | OnpautoBaHHA  neKuiMHOro

ineanbHMx. PiBHAHHA BaH-Aep-Baanbca. 3icTaBneHHsa i3oTepm | Matepiany, pobora i3

BaH-gep-Baanbca 3  eKCMepuUMEHTanbHUMKM  i3oTepmamu. | POPMy/bHMKOM T2 i3

KPUTUYHWIA CTaH peyoBUHM. BHYTPIWHA eHepria peanbHoro rasy. | 7 cPaTyPHAMI AKEPENaMU
19 3a Temolo.

EHTponia peanbHoro rasy. BinbHa eHepria. Edekt [OxKoyna-

TomcoHa. MeTog ogfeprKaHHA  HU3bKUX  TemnepaTtyp i

CKpanneHHsA rasis.

MpuKnagn po3s’s3yBaHHA 3a4ay.

PignHu. ®asoBi nepeTtBopeHHA. bygoBa Ta aesaki BnactuBocTi | OnpautoBaHHA  NeKUiMHOrO

pianH. ToBepxHeBMI HaTAr piavHW. flBUWE Ha Mexi ABox | MaTepiany, pobora i3

PIZMH, AKI HE 3MILYIOTBCA MiX cO60t0. fBULWA Ha Mexi piguHa | POPMy/bHUKOM  Ta i3
20 |- Teepme Tino. TMCK  nig KpUBOI nNOoBepxHel piguHu. | NTEPATYPHUMM Mkepenamm

KaninApHi asuwa. BunapoByBaHHA i KMNiHHA pignH. Pa3osi 33 TEMOIO.

nepexoam. PiBHAHHA KnanenpoHa-Knaysiyca.

MpuKknagn po3s’a3yBaHHA 3a4au.

Teepai Tina. Kpuctaniyni h amopodHi Tina. KpuctaniyHi rpaTku. O“pa”{'OBaHHﬂ nEKLI,IﬁHOI'.O

Qi3MYHi TUNM KPUCTANIYHUX TPATOK XiMIYHUX enemeHTIB i mareplaly, pobora .'3
21 cnonyk. TennoemHictb TBepaoro Tina. [naBneHHA i PopMyNLHUKOM T 2

TBEPAHEHHA KpUCTanivyHuX i amopdHux Tin. [diarpamu cTaHis.
MoTpiiHa ToukKa.

NiTepaTypHUMKU axKepenammu
3a TEMOIO.




MpuKknagn po3s’a3yBaHHA 3a4au.

Po30in 3. EnekmpomazHemu3m

EnektpuyHe none y Bakyymi. EnekTpuuHuii 3apag. 3akoH | OnpauioBaHHA  NEKUiMHOrO
36epekeHHA  enekTpUyHoro  3apagy. 3akoH  KynoHa. | mMaTtepiany, — pobora i3
EneKTpuuHe none. HampyseHicTb enekTpuuHoro nons. | POPMynbHMKOM — Ta i3
FpadiuHe 306paKeHHA eneKTpuuHoro nons. Cynepnosuuia | /'TEPATYPHUMM [KEPENaMM
. . 3a TeMolo.
29 nonis. Hanpy»XeHicTb nons aunonsa. 306paxKeHHsn
€NeKTPUYHOro NosA 3a AOMNOMOrOK NiHiA Hanpy*KeHOoCTi. MoTik
BEKTOpa HanpyxeHocTi. Teopema OcTporpaacbkoro-raycca.
3acTocyBaHHA Teopemum OcTporpaacbKoro-lraycca ana
0bYNCIEHHSA HaMPYMKEHOCTI NoiB.
MpuKknagn po3s’sa3yBaHHA 3a4ay.
PoboTa cun enekTpoctaTMyHoro nons. MNoteHuian i pisHMUA | OnpauoBaHHA  NeKUiHOro
noTeHUianiB eneKkTpocTaTMYHOro nonAa. EksinoTeHuianbHi | MaTepiany, pobota i3
)3 NoBepxHi. 3B’A30K MK NOTEHUia oM | HanpyseHictio | POPMynbHMKOM  Ta i3
€N1eKTPOCTaTUYHOrO  MoNA.  EnekTpuunuit  gunonb  y | 7NTEPATYPHAMM AKEpENImMm
. . 3a TeMOI0.
30BHILWHbOMY €1eKTPOCTaTUYHOMY MO,
MpuKknagn po3s’sa3yBaHHA 3a4au.
EnektpuuHe none B AienektpuKkax.  [ienekTpuku B | OnpautoBaHHA  NeKUiMHOTO
enekTpuyHoMy noni. [lonApwusauia AienekTpukis. BekTop | MaTepiany, pobora i3
nonapusauii.  HanpymeHicTb  enekTpuuyHoro nons g | POPMynbHMKOM — Ta i3
24 [ieNeKTPUKY. BeKTop eNeKTpUUYHOro  3MmilyeHHA. Bnaus | 71'TEPATYPHUMW [XKEPENaMN
. . . . 3a TeMOolo.
nonapusauii AienekTpuKiB Ha B3aEMOAi0 3apAgis. YMOBM Ha
MeXi nopginy ABox  pienektpukis.  CerHeTtoeneKkTpPUKM.
M’e30eNeKTPUKMN.
MpuKnagn po3s’s3yBaHHA 3a4ay.
MpoBigHUKM B enekTpuyHomy nosi. Po3nogin enektpuyHoro | OnpautoBaHHA  NeKuiMHOro
3apaay Ha noBepXHi NPOBiAHMUKIB. MposigHWKK B | MaTepiany, pobota i3
e/1eKTPOCTaTUUHOMY  MOAi.  ENEKTPOEMHICTb  npoigHukis. | POPMYy/bHUKOM  Ta i3
24 | KoHaeHcaTopu. ENEKTPOEMHICTb MAOCKOro, UuAiHApuyHoro i | /NTEPATYPHUMI AKEpenamu
. ) . 3a TeMOIO.
cbepuyHoro KoHaeHcaTopiB. 3’egHaHHA KOHAeHcaTopiB Yy
baTapei.
MpuKnagn po3s’s3yBaHHA 3a4ay.
EHepria 3apagxeHux Tin. EHepria enektpuyHoro nonAa. EHepria OnpauioakHA  neKuinHoro
. . . . maTepiany, poboTa i3
cuctem 3apsgis. EHepria 3apag)keHoro nposigHuKa. EHepris )
. dopmMyIbHUKOM Ta i3
26 3apAagrKeHoro KoHaeHcatopa.. EHepria enektpuyHoro nona. Cuan, i
o ) niTepaTypHUMN arKepenamu
AKi Ait0Tb HA MOBEPXHIO 3aPAOKEHUX TiNl.
3a TeMOIO.
MpuKknagn po3s’a3yBaHHA 3a4au.
MOCTINHUIA  enekTPUYHUIN CTPpyM. EneKkTpuuyHMii cTpym i Moro | OnpautoBaHHA  NeKUinHOro
- XapaKTepUCTUKK. EnekTpopywiiiHa cuna. 3akoH Oma pgna | matepiany,  pobora i3
OLHOPIAHOT AiNsIHKM Kona. Onip nposigHwkis. Mocnigoshe i | POPMynbHMKOM  Ta i3
napanenbHe  3’€¢gHaHHA  npoBigHWKIB. 3akoH Oma B NTEPATYPHAMI AKEPENIMU
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andepeHuianbHii dopmi. Pobota cTtpymy. [MOTYKHiCTb. 3aKOH | 3a Temoto.
xoyna-leHua. 3akoH Oma i [rKoyna-fleHua 3a HaAABHOCTI
CTOPOHHIX cun. ONTMManbHe 3HAYEHHA ONOpPY HaBaHTAXKEHHA
axepena crpymy. 3akoHu Kipxrodpa Ta iX 3acTocyBaHHA.
MpuKknagn po3s’a3yBaHHA 3a4au.
OnpautoBaHHA  NEKLiMHOrO
KnacnyHa enekTpoHa Teopia nposigHOCTI meTanis. [pupoaa | marepiany, po6ota i3
)8 €N1EeKTPUYHOro CTpymy B meTanax. KnacuyHa enekTpoHHa Teopi | dopmyabHMKOM Ta i3
NpPoBigHOCTI meTaniB. Tpy4HOLLI KNAaCUYHOI eNeKTPOHHOI Teopil. NiTepaTypHUMM AxKepenamu
MpuKknagn po3s’a3yBaHHA 3a4au. 3a Temoto.
KOHTaKTHi fABMLLA B MeTanax. TepMoeneKTpoHHa emicia. Po6oTa O”pa”{*OBaHHH I'IEKLI,WIHOF'O
BUXOAY €ENIeKTPOHIB 3 MeTany. TepmMoenekTpuyHi ABMwWa Ta iX marepiany, pobora 3
. o . | dopmynbHMKOM Ta i3
29 3aCTOCYBaHHA. fABule TepMOENeKTPOHHOI eMmicil. ENeKTPOHHI |
NiTepaTypHUMU OXKepesiamu
lamnn. 3a Temoto.
Mpuknagn po3s’A3yBaHHA 3a4ay.
OnpautoBaHHA  NEKLiMHOro
EnexTpuuHmii cTpym B rasax. loHisauia rasis i pekombiHauis ioHiB. | marepiany, po6oTa i3
30 la3oBi po3paan. BonbT-amnepHa XapaKTepPUCTUKA Tra30BOro | GopmynbHUKOM Ta i3
po3paay. OCHOBHi BUAM CaMOCTIMHUX ra30BUX po3pAAiB. na3ma. | NiTepaTypHUMKU axepenamu
MpuKknaagu po3s’as3yBaHHsA 3a4au. 3a TEMOIO.
MarHiTHe none vy Bakyymi. MarHiTHe none Ta 1oro | OnpauioBaHHA  NeKUiMHOro
XapaKTepucTukn. MarHiTHe none ctpymy. 3akoH bio-Casapa- | MaTepiany, pobora i3
Nannaca. HanpyseHicTb MarHiTHOro nons. 3actocysaHHs | $OPMy/bHMKOmM T2 i3
sakoHy bBio-Casapa-flannaca Ana Bu3HaueHHA iHaykuii i | /TEPATYPHUMM Mkepenamm
31 . . . 3a TeMOI0.
HanNpPyXeHOoCTi MarHiTHoro nona. [padiyHe 306paKeHHA
MarHiTHoro nond. MarHiTHMI NOTiK. 3aKOH MOBHOFO CTPyMYy.
Buxposui Xapakrep MarHiTHoro nons. Teopema
OcTtporpaacbKkoro-rayca.
B3aemogia napanenbHUX NPOBIAHWUKIB 3i cTpymom. B3aemogis | OnpauioBaHHA  NeKUinHOro
[BOX enemeHTiB cTpymy. 3akoH Amnepa. Cuna JlopeHua. Pyx | matepiany, pobota i3
3apALKEHUX YACTUHOK B OLHOPIAHOMY eNeKTpUUHOMY noni. Pyx | POPMynbHUKOM  Ta i3
3apAJKEHUX YaCTUHOK B OJHOPIGHOMY MOCTiiiHOMY MarHiTHomy | 7M'TEPATYPHUMM [KEPEnamu
39 noni. BU3HaYeHHA BiAHOLWEHHA 3apAay eNleKTpoHa A0 MOro macu 33 TEMOIO.
metogom TomcoHa. MexaHi3m gii MarHiTHOro noaA Ha NPOBIAHMK
3i ctpymom. EdekT Xonna. KoHTyp 3i cTpyMOM y MarHiTHomy noni.
MarHiTHMM MOMeHT cTpymy. PoboTa nepemiwieHHA NPOBIAHUKA i
KOHTYPY 3i CTPYMOM Yy MarHiTHOMy noni.
MpuKknagm po3s’A3yBaHHA 3a43u.
MarHiTHe none B cepegosuwax. MarHeTMkn. ATom y marHiTHomy | OnpautoBaHHA — neKuinHoro
33 noni. MarHiTHe none B MarHeTMKax. MarHiTHa CnpuATAMBICTL. | MaTepiany, pobora i3
dopmMyIbHMKOM Ta i3

MarHiTHa NPOHMKHICTb. MarHiTHi BnacTMBOCTI pevyoBUH. Mepexis
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MarHiTHOro NOTOMY Yepes MeXy NoAiNy ABOX cepesoBuLL,

NiTepaTypHUMN AxKepenamu

34

MpuKknagu po3s’s3yBaHHs 3a4au. 3a TeMolo.

EnektpomarHitHa iHAYKUiA. ABULLE eNeKTPOMarHiTHOI iHAyKuji. | OnpautoBaHHA  neKuinHoro

LDocnign ®apagea. 3aKoH enekTpoMarHiTHoOI iHAYKLUii. PamKa, AKa matepiany, pobora i3
dopmyIbHUKOM Ta i3

pPyXa€eTbcA B HEOAHOPIAHOMY Ta OAHOPIAHOMY MArHiTHUX NOAAX.
BumiptoBaHHA NOTOKY MArHiTHOI iHAYKLUIi. ABMLE camoiHAYKLil.

NiTepaTypHUMU AXKepesamu

. . . . 3a TeMol0.
IHAYKTUBHICTb. AABULLE B3aEMHOI iHAYKLi. B3aEMHaA iHAYKTUBHICTb.
EHepria marHiTHoro nona. O6’emHa ryctMHa eHeprii MarHiTHoro
nons.
MpuKnagm po3s’A3yBaHHA 3a4ay.
OcHoBM Teopii MakcBenna [Ans enekKTpomarHitHoro nond. | OnpautoBaHHA  NeKUiMHOro
Buxpose enektpuuHe none. CTpym 3MilleHHA. PiBHAHHA | MaTepiany, poborta i3
Makcsenna. PisHaHHA Makcsenna 8 audepeHujanbHii dopmi. | POPMyrbHMKOM  Ta i3
35 BUCHOBKM, IO BWM/IMBAKOTb i3 CUCTEMM piBHAHL Makcgena. | /'TEPATYPHAMI AKEPENaMM
. o . . . 3a TeMOI0.
BigHOCHMM XxapaKTep €eNeKTPUYHOI Ta MarHiTHOI CKNagoBux
€N1eKTPOMArHiTHOro Nons.
MpuKnagn po3s’A3yBaHHA 3a4ay.
EnekTpomarHiTHi KONMBAHHA i XBWJI. BMHMKHeHHA | OnpautoBaHHA  NeKUiitHOoro
eNeKTPOMarHiTHUX KONMBaHb. BinbHi KONMBaHHA B KOHTypi 6e3 | MaTepiany, pobora i3
aKTUBHOMO OMOpY. BinbHi 3aTyxaloui eneKkTpWuHi KonusaHHa. | POPMYy/bHMKOM — Ta i3
BUMYLLEHI €NeKTPUYHi KOAMBaHHA. 3MiHHWI cTpym. [itoye | /TEPATYPHAMA [KEPENAMU
. . . . 3a TeMOH0.
36 3HAYEHHA CMAM | HanpyrKn 3miHHOro cTpymMy. PoboTa i NOTyXKHICTb

3MiHHOrO FeHepyBaHHA  €NIEKTPOMArHiTHUX  XBW/b.

CTpyMmy.
Hdocnigpn Tepua. EnektpomarHitTHe none Bibpatopa. EHepris,
MOTYXKHICTb €NeKTpoMarHiTHoro nona. Bektop [oWHTiHrA. Twuck,
maca XBU/b.

imnynbc i €NeKTPOMArHiTHUX

MpuKnaan po3s’a3yBaHHA 3a4au.

MpakTUUHi 3aHATTA

memooamu npakmu4Ho2o 3acmocCy8aHHA 3HAHb.

Ana nidzcomosku 00 NPAKMUYHO20 3AHAMMA CMYyOeHM MOBUHEH:

OCHOBHUM 3080GHHAM UYUKAY MPAKMUYHUX 30HAMb € 0807100iHHA cmydeHmamu npuliomamu i

1) onpayrosamu

meopemuyHuUli Mamepiana 3a memoro 3aHAMMA; 2) 8UB4UMU MPUKAAOU po38°A3y8aHHA 340aY.

Ha npakmuyHomy 3aHAMMI cmydeHm nosuHeH: 1) sukoHysamu aydumopHi 3adayi y 3owumi; 2)

bpamu aKkmusHy y4acme y po38’A3Ky ayoumopHux 3a0a4, 8ionosidamu HA rocmasseHi 3anumaHHs

wo0o po3s’a3Ky ma ideli 3a0ay.

Micna npoeedeHHA 3aHAMMA cmydeHm nosuHeH: 1) 6uKoHamMu OOMAWIHE 3080AHHA 110

po38°’A3y8aHHI0 30004 (y pasi iocymHocmi Ha napi, cmydeHm Mae po3e’a3amu 8ci 3a0a4i NPAKMuKu); 2)

nidecomysamuca 0o 3axucmy 3a0a4 — 8Mimu MOACHIO8AMU i3u4HUl 3Mmicm 8UKOpUCMAHUX hopmyn ma

Xi0 enacHux OyMoK w000 po3s’A3Ky 3adauyi; 3) 3aeaHmaxcumu 38im Ha OucmaHuiliHuli pecypc; 4)

3axucmumu po30in.
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Ne n/n Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb
Po30in 1.MexaHika
1 Bctyn. ®i3nyHi OCHOBM MEXaHIKK.
2 KiHemaTurKa nocTynanbHOro i 0bepTanbHOro pyxis.
3 AnHamika maTepianbHOI TOUYKM i TiNla, WO PYXAETbCA NOCTYNANbHO.
4 EHepeis i poboma. 3aKoHU 36epexceHHs.
5 IMnynbc. 3aKoH 36eperkeHHA imnyabey.
6 OcHoOBHe piBHAHHA AMHAMIiKa TBepAoro Tina. MomeHTH iHepuii Tin.
Po3din 2. Tennosi asuwa
Bctyn. MonekynspHa ¢isnKa i TepmognHamika.
MoneKkynspHa 6yaoBa pe4oBuHU. MonekynapHo-KiHeTUYHa Teopis.
MepLnii 3aKOH TEPMOAMHAMIKMN.
10 Lpyauli 3aKOH MepMoOUHAMIKU.
11 PeanbHi rasu.
12 PignHun. ®as3osi nepetBopeHHA. TBepai Tina.
Po30in 3. EnekmpomazHemusm
13 EneKktpocTtaTnka
14 OCHOBHi 3aKOHM NOCTIMHOIO CTPYMY.
15 CTpym B meTanax, pignHax i rasax.
16 MarHitHe none y Bakyymi.
17 MarHitHe none B cepeaoBULLAX.
18 Y3aranbHeHHs. MoaynbHa KOHTPO/ibHa poboTa.

NabopaTtopHi 3aHATTA

Y Opyazomy cemecmpi cmydeHmMu BUKOHYyOmMb a1abopamopHi pobomu 3 yukny «MexaHika»,
«Tennosi asuwa» ma «EnekmpomazHemusm» 8i0Nog8iOHO 00 8CMAHOB/EH020 2pagika ma po3Knady
3aHAM®.

OCHOBHUM 3080GHHAM YUKy naabopamopHux pobim € Habymmsa cmydeHmamu 0o0cgioy
npogedeHHA eKcrnepumeHmManbHUx 00CAiOXeHb Mpu nepesipyi nosoxeHb Meopii ma 3aC80EHHA Npasun
06pobKuU eKcnepumeHManbHUxX 0aHUX Ma 0GhopMaeHHA 00epHaHUX pe3yabmamis.

Ana nidecomosku 0o pobomu 8 nabopamopii mpeba: 1) sus4umu nosnoxceHHA meopii HaoaHi y
npomMokoni, nekyii ma 3anpornoHosaHili nimepamypi; 2) nidecomysamu npomoKosn 0ocnioieHHs; 3)
8UKOHamu gipmyarnesHy nabopamopHy pobomy.

Micna eukoHaHHA nabopamopHoi pobomu HeobxioHo: 1) ogopmumu eKcnepumeHm 'y
niocecomoeneHuli NpomokKon; 2) sukoHamu po3paxyHku; 3) nobyoyseamu HeobxiOHi 3anexHocmi ma
epagiku; 4) onpayroeamu KOHMPOAbHI 3anumaHHsA; 5) npolimu mecm 0o nabopamopHoi pobomu, 6)
3a8aHMaxumu 38im Ha oucmaHyiliHuli pecypc; 7) 3axucmumu pobomy (0ns 3axucmy nabopamopHuUx
pobim gidsedeHuli Yac — KOs10K8iyM).

Ne

n/n Hassa nabopaTopHOi pob0oTK (KOMM'tOTEPHOTO CUMYNATOPY)

1 BcTyn. Teopia noxnbok i 06pobKa pe3ynbTaTiB BUMiptOBaHb y PisnyHiii nabopatopii
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BWBYEHHA ANHAMIKM 06epTanbHOro pyxy Ha NpuKAaai GisMdHOro MasTHMKa
2 BMBYEHHA AMHaMiKM 0bepTanbHOro pyxy Ha ocHOBI MaATHUKa Obepbeka.
3 Konoksiym
4 Bu3HayeHHA KoediuieHTa B'Aa3KocTi piauHn metoaom CToKca.
5 BMBYEHHSA NamiHapHOI Teuii rasy Kpi3b TOHKI TPYOKM.
6 Konoksiym
7 JocnigxKeHHAa TepMmoeneKTPOHHOI emicii
3HIMaHHA KPMBOI HaMarHiYyBaHHA Ta NeTAi rictepesncy pepomarHeTHKiIB y 3MiIHHUX MarHiTHUX
8 nonax
9 Konoksiym

6. CamocmiliHa poboma cmydeHma

CamocmitiHa poboma cmydeHma 8KA4ae: 1) onpautoB8aHHA neKyiliHozo mamepiany ma oKpemux
nuMaHe meopii, AKi BUHOCAMbCA HA CcAMoOCMiliHe onpauto8aHHA, 2) cucmemamus3ayilo 3HaHb ma
mamepianie, 3acobamu CcmMeEOPeHHA (HOPMYsbHUKAG, 3) ni02omosKy 00 MNPAKMUYHUX 30HSMb,
p038°’A3yB8aHHA 30004 OOMAWHbLO20 3080QHHSA, OMNPAUIOBAHHA 3a0a4 i3 NPUKAAdie ma MPAKMUYHUX
3aHAmMb; 4) nidecomosky 0o nabopamopHux pobim, 3axucmis nabopamopHux pobim, mecmysaHb 00
nabopamopHux pobim; 5) 6UKOHAHHA 3080aHb MOOYsIbHOI KOHMPOAbHOI pobomu; 6) GUKOHAHHSA
306800Hb PO3PAXYHKOBO-2pagiYHUX pobim; 7) Ni02omoeKy 00 KOHMPOAbHUX 3aXx00i8.

Onpayto8aHHA nekyiliHoeao mamepiany nposooumMeca peaynapHo npomszom cemecmpy: 1) nicaa
neKuii i nonseae y cucmemamusauii gopmysn 3 mepemuyHo2o mamepiany y popmMysabHUK ma aHani3y
He3po3yminux mamepianie nekyii, Aki 3006yeay gUHOCUMb HA 3ANUMAHHA Mi0 Yac KOHcyabmauil; 2)
HanepedOoOHi HacmynHOI AeKuii i nosaseae 8 NOBMOPEHHI HABYAAbHO20 MAMeEPiany 3a KOHCIIEKMOoM,
GOPMYAbHUKOM Ma 30 PEKOMeHO0B8AHOI0 Aimepamyporo. BUKOHAHHA yiei pobomu nompebye gid 1 0o 3
200UH HG MUMOEHs.

Mlidcomoska 00 nPAKMUYHUX 3aHAMb M0AS2A€ Yy M08MOpPeHHI/sus4YeHHi 8i0MosidHo20
meopemuy4Ho20 mamepiany ma po36opi npuknadie po3e’a3y8aHHA 3a0a4 3 0aHOi memu. BUKOHAHHA YjEi
pobomu sumazae 8i0 1 00 2 200UH HO MUXCOeHb.

Po38’a3y8aHHA 30004 OOMAWHbLO20 3080AGHHA MPOBOOUMbCA 3 MEMOK 3AKPINaAeHHA 3HAHb ma
YMiHb PAKMUYHO20 30CMOCYBAHHA MO/0XEHb meopii, Habymux Ha ayOUMOPHUX 3AHAMMAX.
BukoHaHHsa yiei pobomu nompebye 8i0 1 00 3 200UH HG MUMOEHb.

Midzomoska 0o nabopamopHux pobim nepedbayae suUBYEHHA CMYOEHMOM 3AKOHI8 hi3UKU, AKI
nepesipAalomosca nNpu BUKOHAHHI 1abopamopHuUX 00CAi0HeHb, MemoOUKU rposedeHHA 00CniOH(eHb,
npunadis, Wo 3acmocosyromeca 014 8UMIPIOBAHbL, NMOpPAOKY 0b6pobKU pe3yanomamis eKcriepumeHmy.
BukoHaHHA uyiei pobomu nompebye 8i0 30 0o 60 x8uUnuH Ha muxcdeHb. [licna nposedeHHsA
nabopamopHoi pobomu cmydeHmu MoOBUHHI ogopmumu pe3yabmamu 00CAIOHEHb: BUKOHAMU
HeobxiOHi 064ucneHHs, nobydysamu epagiku, po3paxysamu noxubKu ma npoaHanizysamu ompumaHHi
OdaHi. Peaynemamu ob6pobKuU eKcriepumeHmMansHUX OQHUX MOBUHHI 6ymu npedcmasneHi He mni3Hiwe
HacmyrnHoz2o n1abopamopHo20 3aHAMMA.

ModyneHa KoHmMponaoHa poboma nepedba4yae CKAAOAHHA MeCcmy8aHHA 30 MeopemuyYHuUM
mamepianom Kypcy, a came emiuye mamepian mpbeox po3dinie: «MexaHika», «Tennosi asuwa» ma
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«EnekmpomacHemusm». CKAa0aemscad 3 00HO20 (hiHA/IbHO20 MECMYB8AHHSA (3 MUMAHHAMU Pi3HUX
munis, 8i0nogidHo 00 rnpozpamu Kypcy. Ha BUKOHAHHA MOOYbHOI KOHMPObHOI pobomu nepedbavyeHo
8i0 30 x8Us1UH 00 2 aKadeMiYHUX 200UH.

Po3spaxyHKoso-epagpiyHa poboma BUKOHYEMbCA 3a memamu «MexaHika» ma
«EnnekmpomaaHemu3m» ma € KOMIAEKCHUM YCB8IOOMAEHHAM MeM i3 cucmemamu3ayielo ompumMaHux
3HAHb HA AEKUifX, MPAKMUYHUX Ma 1a60pamopHUX i CKAA0aeEMbCH 8rPOCOBHC MEPMIHi8 NMPOMIHCHUX
KoHmposnis. Ha sukoHaHHA pobomu nepedbayeHo 8i0 30 x8uUsAUH 00 2 200UH.

TepMiHM BUKOHAHHSA HasBa po3paxyHKoBo-rpadiyHoi poboTu
| NpOMiXKHWUIM KOHTpPONbL | MexaHika. [InHamika obepTasbHOro pyxy TBepA0ro Tina
[l npoMiXKHWUI KOHTPOANb | EnekTpocTaTmka

Midecomoska 0o ek3ameHy, W0 8KAYAE 8 cebe cucmemMamu3ayito OMPUMAHUX 3HAHb 8MPOO0BH(
cemecmpy Ha pi3HUX 6udax OifnbHOCMI, MAKUX AK AeKuii, NpaKkmuyHi 3aHImms, nabopamopHi
3aHAMMA, KOHMPOAbHI 3ax00u. Ha nidzomoeky 0o ekzameHy nepedbayeHo 30 200UH.

MoniTMKa Ta KOHTPONb
7. MNoniTMKa HaBYaAbHOI AUCLUNAIHK (OCBITHBOrO KOMNOHEHTA)

BidsioysaHHA AeKuii, Npakmuy4yHuUx 3aHAMb ma saabopamopHux pobim € obos’sazkosum. Y pasi
xe8opobu cmydeHm 30608°A3aHuUli npedcmasnamu 008IOKY Mpo MepMiH MPOXOOH(EHHA siKY8AHHH,
0popMAeHy HaNeXHUM YUHOM 8 YCMAaHo8i, e npoxoouso AiKy8aHHA. HaagHicmb mako2o 0oKymeHmy €
20PAHMIED He HApaxyeaHHA wmpagHux banis. B iHwux eunadkax (Hanpuknaod, cimeliHi obcmasuHu)
MUMAHHA 8UPIWYEMbLCA 8 iHOUBIOYaAbHOMY MOPAOGKY Pa3oM 3 8uKaaoavyem. Y 6yOb-aKomy eurnaoky
cmyodeHmam peKkomeHOyemobcA egidsidysamu yci eudu 3aHAMb, OCKiAbKU HA HUX 8UKAA0aEMbCA
meopemuy4Huli Mmamepian ma pPo38UBAHOMbCA HABUYKU, HeobXiOHi 0nA BUKOHAHHA CemMecmpo8o2o
iHOuBI0yanbHO20 3080aHHA, Na6opaMopHUX pobim ma OOMAaWHIX 3080aHb.

Pe3ynbmamu 8UKOHAHUX NMPAaKmMu4Hux pobim ogopmaroromecs y suenadi 3eimie, HanucaHux eio
PYKU. 38im cynpogoOXyemMoca hopmynamu, 2pagikamu, PUCYHKaMu — eneMeHmamu, AKi
niomeepoxcyromo BUKOHAHHA 30800Hb6 MA 00EPHCAHI pe3yasbmamu.

3a ducmaHuyiliHoi hopmu HaBYAHHA 38iM Ha repesipKy HAOAEMbLCA Yy enEeKMPOHHOMY 8U2AA0i HO
Kypc, po3miweHull Ha Sikorsky-distance. besnocepedHili 3axucm giobysaemeoca y ¢hopmi cnigbeciou,
3anumads-gionosideli. Pobomu, HadicAnaHi cmyo0eHmMom, asne He 3aXUU,eHi, OUiHIMbCA Y MiHIMAAbHI
KinbKicme 6anis.

Mid uac nposedeHHA AeKYiliHUX, MPAKMuyHUXx ma 1abopamopHUX 3aHAMb 3060POHAEMbLCA
suUKopucmosysamu mMobinbHi menegoHuU 01 CrifKy8AHHA MA He CAHKUiOHOBAHO20 NOWYKY iHhopmayii
8 IHmepHemi. Ix MOXHa 8UKOPUCMO8Y8aMU MinbKU 08 NPOXOOMEHHS MecmyeaHHs, a MaKox 04
nposedeHHA 064ucCneHb HA MPAKMUYHUX | 1a6OPamMOpPHUX 3AHAMMAX MA BUMIPHOBAHHA Ydcy Ha
1ab6o0pamopHuUX 3aHAMMSAX (8 pazi HasBHOCMIi 8 cMapM@OHi 8i0N0BIOHUX NPO2PAMHUX NMPOOYKMIs).

B pa3i ducmaHyiliHo2o0 HABYAHHA HA AeKyii BUKNAOAY KOPUCMYEMbBCA 8/1ACHUM npe3eHmayiliHum
mamepiasnom; suxkopucmosye Zoom 0718 6UKAAOAHHA HABYasnbHO20 mamepiany, Zoom/IDroo 0ns
nposedeHHA NPAKMuUYHUX 3aHAMs, Sikorsky-distance/Physics 0n5a npogedeHHA MOMOYHO20 KOHMPOIIO.
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Pe3zynbmamu BUKOHGHHA mecmosux 3a80aHb camocmiliHoi pobomu 3’AsnAaromeca 00pa3y Mo
308epWeHHK BUKOHAHHA iX HA OUCMAHYilIHUX NAamM@opMax.

Jlo euKoHaHHA nabopamopHux pobim dJonyckaromeca cmydeHmu 3a ymos: 1) HaseHicmb
npomokony; 2) nicaa ycniwHo20 MnpoxoduceHHA 8Xi0HO20 KOHMpPoA. Pe3ynbmamu 8UMIpPHOBAHb
cmyoOeHmu 3aHOCAMb Y NMPOMOKO i nped’asasaome 8uknadayy 044 nepesipku. He nepesipeHi 0aHi 0o
3axucmy He npulimaromsecs. [aa 3axucmy saabopamopHoi pobomu cmydeHm nosuHeH npolimu
mecmyeaHHA 00 nabopamopHoi pobomu Ha naameopmi Physics, damu 8i0rnogiob Ha KOHMPOsbHI
3anuUmMaHdHA, NpaesusbHO ogopMumu pesyabmamu eumipis (po3paxysamu 3HAYeHHS HeobXiOHuX
8esuYuUH, nobydysamu epacghiyHi 3anexcHocmi 8idnogioHO 00 iCHyro4UX npasus, obyucaumu noxubKu,
3anucamu oCmMamoyHi pesynbmamu 00CAIOHEHHA 3 00OMPUMAHHAM MPasus OKpyaseHHs, 3pobumu
BUCHOBKU 1o pobomi). CmydeHmu, Kompi He 3axo00usau Ha naamegpopmy Physics 3 noyamky cemecmpy,
asmMoMamuy4Ho 8UOGAAAOMbLCA CUCMEMOI0 Yepe3 nesHuli Yac. [ OHOBAEHHA AKKAYyHMY Ha pecypci,
HeobxiOHo Hanucamu ogiuiliHe 38epHEHHS 00 s/1eKMopa 3 [OACHEHHAM [PUYUHU 8i0cymHocmi
OKMuUBHOCMI Ha pecypci.

B pa3i OAucmaHyiiiHo2o HABYAHHA, eKcrepumMeHMasnbHd YacmuHa [ApPomokKoay 00
nabopamopHoi pobomu moxce 6ymu ogopmaeHa AK «8i0 pyku», mak i 3acobamu Word ma
Exel[MathLab. YacmuHa npomoKosny i3 KOHMPOAbHUMU 3aNUMAHHAMU MA€E 6ymu 8UKOHAHA 8i0 PyKuU i3
G0MPUMAHHAM 8UMO2 W,000 8i0nosideli HaA KOHMPO/bHI 3aNUMAHHA, d came, 8i0nos8idb Mae micmumu:
8U3HQAYEHHA Ma NoACHEHHSA, hopmyn(y/u) abo susedeHHA popmys, pUCYHOK/2pagiK.

3a80aHHA MOOYAbHOI KOHMPOALHOI pobomu cmydeHmu 8UKOHYIOMb 3aC0b6aMuU mecmysaHHA HA
naamaopmi Sikorsky-distance.

3080aHHA PO3pPaxyHKOB0-2paghiyHOi pobomu cmydeHmu BUKOHYIOMb «8i0 PYKU», BUKOHYOYU
nocmynoso 3a80aHHA pobomu, nNpasusnbHO OGOPMAIOKYU pe3yabmamu sumMipie: sueecmu HeobXioHi
0714 o064YucrneHHA (OopMynu, pPO3paxysamu 3HAYEHHA WYKAHUX eeau4yuH, nobydysamu epagiyHi
3anexHocmi, obyucaumu noxubku (3a nompebu), 3anucamu oCMamoyHi pe3ysnbmamu 3 00MpPUMAHHAM
npasuna okpyaneHHa ma y cucmemi Cl, 3pobumu sucHogKku no pobomi. Hadamu 38im ogopmneHuli y
OKpemMomy 3owumi ma 3axucmumu (io2o, 8i0nogiswiu HA NMOCMABAEHHI 3anUMAHHA M0 B8UKOHAHHIO
pobomu ma 3a20s16HUM 8U3HAYEHHAM M0 memi

B pa3zi ducmaHyiliHo2o Has4YaHHA 38im 00 pPo3paxyHKoeo-2paghiyHoi pobomu HAOCUAAEMbCA
3acobamu enekKmMpPoOHHO20 38°A3Ky BUKOpUCMOoB8Yyr4uU 014 38imysaHHA naamgopmy Sikorsky-distance.

3a0xo04ysanbHi 6aaU 8UCMABAAOMbBCA 3d: AKMUBHY pobomy HA MPAKMUYHUX 30HAMMAX, y4acmb

Y (haKkynbmemcbKUX ma iHcmumymcbKux o1imniadax 3 gisuku,; yuacme y cmyo0eHmcbKuli KOHepeHYisax,
30 memamu, AKi 8xo0amb 00 OAHO20 KypcCy, 30 ymosu rnped’seneHHs 8i0nogioHo2o0 cepmudgikamy.
Kinbkicmoe 3ao0xo4ysaHux b6anig He binsuie 5.

UimpagHi 6anu npu3Ha4aromeca 3a: Npomnycku 3aHAmMe 6e3 nosaxcHUX MpuyYuH, HECBOEYACHE

BUKOHAOHHA 30800Hb OOMAWHbLOI KOHMPOAbHOI pobomu, He BUKOHAHHA OOMAUWHIX 30800Hb6 HaA
MPAKMUYHUX 30HAMMAX, HeC80€YaCcHUl 3axucm nabopamopHux pobim.
Monimuka OdednaliiHie _ma nepecknadaHvb: 8uU3HAYaeEMbCA n. 8 [10aA0XEHHA Npo MomoyHul,

KaneHoapHuli ma cemecmposuli KOHMpPOob pesyabmamis Has4yaHHA 8 KTl im. lzopsa CikopcbKoeo.
Monimuka wodo akademiyHoi AobpoyecHOCMi: BUSHAYAEMBLCA MOAIMUKOK daKademiyHol

YecHoCMi ma iHWuUMu nosoxceHHAMU Kodekcy yecmi yHisepcumemy.
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8. BuAM KOHTPO/IO Ta PeMTUHroBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaByaHHA (PCO)

Budu koHmposo ecmaHosnoombcs 8i0nosioHo 0o lNonoxceHHA npo nomoYHull, KaneHoapHul ma
cemecmpoguli KoOHMposb pezyaomamis Has4yaHHA 8 KIl im. lzops CikopcbKoeo:

1. MMomoyHuli KOHMPOsbL: ONUMYBAHHSA HA AEKYiliHUX 3aHAMMSAX, npakmuyHux, MKP, PIP, 3axucm
nabopamopHux pobim.

2. KaneHdapHuli KOHMpPonab: Nposodumesca 08i4i HA cemMecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHSA 8uMoe cunabycy.

3. Cemecmposuli KOHMPOsb: EK3AMEH.

PeiimuHa 3 ducyunniHu po3paxosyemeoca 3a gopmysnoto. Pelimunzosa ouinka (RD ) 3 kpedumrozo
MOoOynsa hopmyemoca AK cyma 6asie MoOMoYHOI ycriHOCMi HABYAHHA — cmapmosozo pelimuHey (rc) ma
6anie ompumarux Ha icrumi (r, ):

RD=r. +r1,.
Cmapmosozo pelimuHz € CYMAPHOK OUIHKOK 30 BUKOHAHHA CMYyOeHMOM 30a800Hb MOMOYHO20
KOHMpPOs0 ma MoOys1bHOI KOHMPOos1bHOT pobomu:
e =l +6, +T,
rn — 6aaU MOMOYHO20 KOHMPOAO (MpakmuyHi, 1a6opamopHi), ry — 6aa ompumaHuli Ha MoOYbHIli
KOHMPposnoHili pobomi, rp - 6aa ompumaHull 30 PO3PAxXyHKOB8O-2pagiyHi pobomu. MaKcumansHa
KinbKicmoe 6asie cmapmosozo pelimuHay ckaadae 60 banis.

Kpumepii ouiHosaHHA pe3ynbmamise pobomu 8 cemecmpi HasedeHi 8 mabauui 1, wmpagpHi ma
3a0x04yeasnbHi 6anu - 8 mabauyi 2.

Ta6auys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Bupa poboTn KinbKicTb MaKcumanbHnii 6an Cyma
MpaKTUYHi 3aHATTA 18 3axucT 3agad no posainax | 4*3 15
®opmMynbHUK No po3ginax | 3*1
JNlabopaTtopHi 9 BukoHaHHA pobotn (Ha | 6*0,25
3aHATTA CcTUMyANATOPI)
BMKOHaAHHA TeCTyBaHHA 6*0,5 12
OdopmneHHsa npotokony | 6*0,25
3axucT poboTu 6*1
MoaynbHa 1 BMKOHaHHA MKP y | 1*13
KOHTpO/IbHA poboTa 3a3Ha4YeHU TepMiH 13
(MKP)
Po3paxyHKoBoO- 1 OdopmneHHs 3| 2*10
rpadiyHa poboTa NOACHEHHAMM 20
(PTP)
Cyma Barosux 6aniB KOHTPO/IbHUX 3aX04iB 60
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Tabnuysa 2. LUITPA®HI TA 3A0OXO4YBA/IbHI BAU

6anm
1. HecBoevyacHe BMKOHAHHA 3aBAaHHA -0,2
2. BiacyTHicTb Ha neKuii abo Ha NPaKTUUYHMX 3aHATTAX 6€3 NOBAMKHUX NPUUMH -0,2
3. HecBoevyacHe BUKOHaHHA MKP (3anisHEeHHs Ha TUXKAEHD) -1
4. flkicHe BeAEHHSA KOHCMNEKTY NeKL,ii +1...3
5. AlKicHe BeaeHHA GopMyNbHUKA +1...2
6. YuacTb y KOHdepeHLUisax, cemiHapax, Niarotoska pedepartis +5
MakcumanbHa cyma 3a0Xo4vyBanbHUX Rs 10

Cemecmposuii KOHMPOnb: eK3ameH

Jo exk3zameHry (icnumy) donyckaromsca cmydeHmu, Kompi 3a pe3yanbmamamu nomo4YHo20 KOHMPOto

Habpanu He meHwe 36 6anie (60 % 8i0 MAKCUMA/IbHO MOX(AUBUX) 30 yMOBU 30a4i 8Cix 1a60pamMopHuUX

pobim, ycniwHo20 8uKOHaHHA MKP, PIP ma 8UKOHGHHA YCix 3080aHb MPAKMUYHUX 30HAMb (He MmeHwe

60% npasusnbHO BUKOHAHUX 30804Hb). 30 pe3yaemamamu exk3ameHy cmyoeHm moxce Habpamu 40

banis.

Taba. 3. Kpumepii oyiHOBAHHA Ma Kinbkicmb 6anie Ha icnumi.

Kpumepii Kinbkicmeo
6anis

CTYAEHT AEeMOHCTPYE MOBHi i MMMOOKI 3HaHHA HaB4Ya/bHOrO MaTepiany, BMi€ npaBuabHO | 35-40

BMKOPWUCTOBYBATWN 3HAHHA

CTYAEHT [OEMOHCTPYE XOpOWi 3HAaHHA HaBYanbHOro Mmartepiany, Bmie npasunbHO | 30-35

BMKOPWUCTOBYBATWN 3HAHHA

CTYOEHT [OEeMOHCTPYE XOpOowWi 3HAHHA HABYANbLHOrO MaTepiany, ane AONycKae pgeaki | 25-30

HETOYHOCTI, LWOA0 BUKOPUCTAHHA OTPMMAHMX 3HAHb

CTYAEHT LEMOHCTPYE 33a40Bi/IbHIi 3HAHHA HaB4Ya/NbHOroO Matepiany, ane [onyckae cytresi | 20-25

HETOYHOCTI, LWOA0 BUKOPUCTAHHA OTPMMAHUX 3HAHb

CTYAEHT AEMOHCTPYE 3a40BiNibHi 3aCBOIB TEOPETUYHWUIA MaTepian, ane [onyckae cytresi | 15-20

NOMMWAKM, WO0A0 BUKOPUCTAHHA OTPUMAHUX 3HAHb

He3a40Bi/ibHe 3HAHHA TeOopii Ta BiACYTHICTb BMIHHA Ta HAaBMYOK Yy BUPIlIEHHI noctaBneHunx | 1-15

3aBAaHb

MakcumansHa cymapHa ouiHka moxce 6ymu 100 6anis, MiHIMAAbHA CyMApHA MO3UMUBHA OUIHKA

CKnaoae 60 banis.

Tabanuya 4. BignoBiaHOCTI peUTUHIOBMX 6aniB OLLIHKAM 33 YHIBEPCUTETCbKOIO LLKA/OH:

Kinbkicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 Oye pobpe
84-75 Oobpe
74-65 3a40BiNbHO
64-60 JoctaTHbO
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MeHwe 60 He3agoBisnibHO

He BMKOHaHi ymoBu gonycky |He gonyuweHo

9. JAopaTtkoBa iHpopmauifa 3 AUcuUNNiHN
Dopatok 1. Mepenik NnUTaHb, AKi BUHOCATLCA HA CEMECTPOBUNA KOHTPO/Ib

1. Cnocobu onucaHHA pyxy. BEKTOpHMI Ta KOOPANHATHUI cnocobu onncaHHA pyxy. Pagiyc-
BEKTOp, LWBMAKOCTI, NPUCKopeHHA. MpupoaHin cnocib onncaHHA pyxy. LUBnAakicTb,
HOPMa/ibHe Ta TaHreHLUia/IbHe MPUCKOPEHHA. Pyx TOUKM MO KONy | MapameTpu UbOro pyxy
(KyT NnOBOPOTY, BEKTOPM KYTOBOI LIBUAKOCTI Ta KYTOBOIO NPUCKOPEHHA). 3aKOHM HbtoTOHa.
3aKOHM CMA Yy MexaHiLi, NpuHuMn cynepno3suy,ii. HeiHepuyianbHi cuctemu Bigniky. Cnnnm
iHepuii npy noctynanbHoMy Ta obepTanbHOMY pyci cucTtemm BigaiKky. 6. Imnynabe Tina Ta
CUCTEMM TiN. 3aKOH 3beperkeHHs imnynbey. NoHATTA Npo LeHTp mac. PoboTa cun:
NOCTiHOT, KOHCEePBATMBHOI, HEKOHCEPBATUBHOI. PO60Ta LieHTpanbHOT cnan. KiHeTnyHa
eHepria, Teopema npo KiHeTUYHY eHeprito. [oTeHLianbHa eHepria (N0 CUAN TAXKIHHA,
npy»xHoi gedopmaLii). MoBHa mexaHi4Ha eHepria. 3aKoH 36eperkeHHA eHeprii. MpyXKHi i
HEeNPYXHi 3iTKHEHHA. MOMEHT iMNynbCy, MOMEHT CU/IN. 3aKOH 36epekeHHA MOMEHTY
imnynbcy. ObepTaHHA Tina HaBKO/10 HEPYXOMOi oci. OCHOBHE PiBHAHHSA ANHAMIKM
obepTanbHoro pyxy. MomeHT iHepuii BigHOCHO oci. Teopema LLTenHepa. MocTtynatu
EnHwTEenHa. [1oBXMHA BiAPi3KY i MPOMIXKOK Yacy B Pi3HUX iHEpLiaNbHUX CUCTEMAX BiaiKy.
MepeTBopeHHs JlopeHua. [JoaaBaHHA WBUAKOCTEN B PENATUBICTCbKIN KiHEMATULL.
Penatusictcokuia iHTepean. Penatusictcokunit imnynbc. pyrnit 3akoH HeloToHa B
cneuianbHii Teopii BigHOCHOCTI. Pob0oTa i KiHeTUYHa eHepris B crneLlianbHin Teopii
BiZIHOCHOCTI. 3B'A30K eHeprii Ta imny/abcy B cnewiaibHil Teopii BiAHOCHOCTI.

2. OCHOBHI NOHATTA MONEKYNAPHO-KIHETUYHOI TEOPIi: Maca i pO3Mip MONEKY, KiINbKICTb
PEeYOBMHM, MONAPHA Maca, KOHUEHTpauis. TemnepaTypa Ta ii 38'A30K 3 cepeHbo
eHeprieto pyxy monekyn. Mogenb igeanbHoro rasy. TUcK rasy. OCHOBHe PiBHAHHA
MONEKYNAPHO-KIHETUYHOI Teopii. PIBHAHHA CTaHy igeanbHOro rasy. Isonpouecu ineanbHOro
rasy, ix 3akoHu i rpadikn. Moaenb peanbHoro rasy. PiBHAHHA BaH-aep-Baanbca. I130Tepmum
peanbHoro rasy. KputuyHi napametpu. NMoHATTA Nnpo GyHKLito po3noainy (3aranbHi
yaBneHHs). PyHKuia po3noginy Makcsenna 3a NpoeKLuiaMmn WBMAKOCTI Ta 3@ abCONOTHUM
3HAYEHHAM LWWBUAKOCTI. XapaKTepHi WBMAKOCTI Moaekyn. bapomeTpuyHa ¢opmyna.
BHyTpiWwHs eHepria. PoboTa rasy. lMeple Havyano TepMmoanHaMIKN. TENNIOEMHICTb
iaeanbHoro rasy. Yucno ctynexis ceoboan monekyn. 38'a30K Tennoemroctent Cp 1a Cy.
ApiabaTtHuii npouec. PiBHAHHA aaiabaTtu, rpadik agiabaTHoro npouecy. Pob6oTa rasy B
apgiabatHomy npoueci. MpuHLUMN NobyaoBm TennosBux AsuryHis. KK Tennosoro ABuryHa.
lgeanbHUI TennoBuit aBuryH Ta noro KK. Opyre Hayano TepmoanHamikn. O6opoTHi Ta
HeobopoTHI Nnpouecn. EHTponis. 3aKOH 3poCcTaHHA eHTponii B HEOB6OPOTHMUX NpoLecax.
fBMLa nepeHocy: ix 3arasibHa xapakTepuctnka.CepeaHs A0OBXKMHA BiIbHOro nNpobiry.
ABnwe andysii igneanbHoro rasy. Asumile TeENNONPOBIAHOCTI iZeanbHOro rasy. Asule
BHYTPILWHbOIO TEPTA.

3. ENeKTpUYHWUI 3apAg, i MOro xapakTepucTuku. EnektpmyHe none. HanpykeHictb nona
TOYKOBOro 3apaay. MpuHumn cynepnosnuii. ObuymncneHHA Hanpy»XeHoCTi NonA
po3nogaineHunx 3apaais. Teopema laycca 1a ii 3acTocyBaHHA. [JMBepreHLia BeKTopa
Hanpy»eHocTi. PoboTa cnn enekTpocTatMyHoro nona. NoteHuiabHMUMN XapakTep
€N1eKTPOCTaTUYHOro nons. MoteHuianbHa eHepria i noTeHuian. MpuMHLKMN cynepno3unLii gna
noTeHLiany. 3B'A30K HANPYKEHOCTI i NOTEHLiaNy efleKTpocTaTMYHoro noas. Onepatop
rpagieHTy. EnektpnyHnin gunonb. EnekTpmuyHe none TO4KOBOro ANNOANA: NOTEHLUian Ta
Hanpy»XeHicTb nons. NoseaiHKa AMNONA B €/IEKTPUYHOMY O4HOPIAHOMY Ta HEOAHOPIAHOMY
noni. NpadiyHe 306parkeHHs noni.. JliHii BEKTOpa Hanpy*KeHOCTi (CMI0BI NiHii),
€KBiMnoTeHLUiabHi MoBepXxHi. EneKTpmnyHe none B AieNneKTpmKax, BEKTOp noaapum3aliii.
BeKktop D, gienekTpnuyHa NPOHMKHICTb. 3MiHa HOPMANbHOI Ta TaHIEHLia1IbHOI CKNaA0BUX
HaNpPYyXeHOCTi eNeKTPMUYHOrO NOAA Ha MEXKi Noainy gienekTpukis. EnekTpmyuHe none B
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meTanax. EHepria enekTpuyHoro nons. EMHiCTb, KOHAEHcaTOpU. 3’€AHaHHA KOHAEHCATOPIB.
EHepria 3apagkeHoro KoHaeHcaTopa. EHepria enekTpocTaTMYHOro nona. EnektpnuHmin
CTPYM, NOCTIMHUIA CTPYM, CUAA i TYCTUHA CTPYMY. PiBHAHHA HENEPEepPBHOCTI.
EnekTtpopywiriHa cuna. Mpasuna Kipxroda gna posranykeHux mepex. MotyKHicTb i KK,
NOCTIMHOTO cTpymy. Po60Ta BUXOAY €NEKTPOHA, €/IEKTPOHHA eMmicisfi. TepMOeneKTPOoHHa
emiciqa. Asnwa: 3eebekKa, MNenbTbe, TomcoHa. KOHTaKTHA pisHMUA NoTeHujianiB.
EnekTponpoBiaHicTb rasis. HecamocTiMHMIA Ta CAaMOCTIMHUIA Po3psau B ra3ax. Taitounia
KOPOHHMN, iCKPOBWIA | AyroBuin po3psaam B rasax. lazopospsagHa nnasma. Aucouiauisn
MOJIEKY/ B pO34mMHax. EnekTponis, 3akoHu Papagen. TexHiYHe BUKAPUCTAHHA e/IeKTPOI3Y.
EnekTponposigHicTb enekTponity. MarHiTHe none B Bakyymi. B3aemogia ctpymis. IHAYKUiA
MarHiTHoro nons. 3akoH bio-CaBapa-/lannaca i Moro 3acTocyBaHHA oA PO3PAXYHKY
MarHiTHoro nons. None NpPAMoro i KONo0BOro CTpymis. LIMpKynauia BekTopa iHAYKLUiT
MarHiTHOro nonA. 3aKoH NOBHOIO CTPYMYy. BUXpOBMIA XxapaKkTep marHiTHoro nons. Mone
coneHoiga. [iia marHiTHOro NosA Ha cTpymu. 3akoH Amnepa. [lia marHiTHOro noaa Ha
pyXomi eneKkTpuyHi 3apaaun. Cuna SlopeHuya. KoHTyp 3i CTPYMOM B MarHiTHomy noni.
MarHiTHM MOMEHT KOHTYpY. Po60Ta Nnpu nepemilLeHHi NPoBiAHWKA 3i CTPYMOM Y
MarHiTHomy noni. MNoTiK BeKTopa iHAYKLiT MarHiTHOro nond. MarHiTHe none B pe4OBUHI.
lnoTesa AmMnepa WoA0 MexaHi3My HamarHivyBaHHA MarHeTUKiB. BeKTOp HamarHiyyBaHHA.
MarHiTHe none B MarHeTMKax. MarHiTHa CNpUNHATIMBICTb | NPOHUKHICTb MarHeTUKiIB.
3an10MIEHHA NiHIN MarHiTHOT iHAYKLii. BeKTOp Hanpy*KeHOoCTi marHiTHoro nons. Teopema
NpPO LUMPKYNALIO BEKTOPA HaNpy*KeHOoCTi. MarHiTHi BAaCcTUBOCTI pevyoBUHU. MarHiTHi
MOMEHTU aToMiB i monekyn. Knacudikauia marHeTukis. [liamarHeTnam 3B'a3aHUX i BiTbHUX
eneKkTpoHiB. MNapamarHeTnku. 3akoH Kiopi. BnactnusocTti pepomarHeTukis. EnekTpomarHitHa
iHAYKUiA. ABMLLE eneKTPpoMarHiTHoI iHayKuii. 3akoH Papaaes. Mpasuno JleHua. Mpupoaa
eNeKTPOPYLLIMHOI CKUAK iHAYKLUiT. ABMLE camoiHAyKLUii. CTPYMK NPpY 3aMUKaHHI i
PO3MMKAHHI eIeKTPMYHOro naHutora. EHepria marHiTHOro nonAa. ENeKTpuUYHi KONMBaHHA.
BnacHi enekTpuYHi KONMBAHHA B iA€aNbHOMY KOHTYPI. 3aTyxatodi KoNMBaHHA. BumyLueHi
KO/NIMBaAHHA. EnekTpomarHiTHe none. Cuctema piBHAHb MaKcBenna B iHTerpaabHin popmi
Bigo6paxkeHHA. OnNuc BnactTMBoCcTen BEKTOPHKUX nonie. Teopema OcTporpaacbkoro-rayca.
Teopema Ctokca. Cuctema piBHAHb Makceenna B andepeHuianbHii popmi.

[opatok 2. MporpamHi pe3ynbTaTv HaBYaHHA (po3wmpeHa popma)
3HaHHA, Habymi npu eus4YeHHi mMamepianie KPedumHo20 MOOY0, MAOMb CMAMU 3arMoPYKOIo

no0asnbwWo20 YCriwHo20 30CB0EHHA CMyOeHMamMu creyianbHux OUCYUnsiH. 38°A3GHUX 3 BUBYEHHAM iX
meopemu4yHUX OCHO8 Mma Memooig NMPAKMU4YHO20 3aCMOoCcy8aHHA. CmyO0eHmu MoB8UHHI 3HaMU MOHAMMA,
AsUWa, 30KOHOMIPHOCMI Ma 38'A3KU MiX< HUMU, yMimu aHanizysamu, pobumu BUCHOBKU, 8unpasanamu
npunyweHi nomunku: mamu 2auboKi, MiyHi, y3a20aabHEHi 3HAHHA PO rnpeomemu, ABUWd, MOHAMMA,
meopii, iXHi cymmesi 03HAKU ma 38'A30K OCMAHHIX 3 IHWUMU MOHAMMAMU: 30aMHicmb suKopucmosysamu
Habymi 3HaHHA AK Yy CMAHOAPMHUX, 20K | 8 HECMAHOAPMHUX CUMYQAYiAX, @ MAKOXC MPU 8UBYEHHI IHWUX
oucyunsiH.

B pe3ynbmami cmydeHmu Habydymeo YMiHHA:

AHanizysamu pyx mamepianbHOi moyvku | meepdoz2o mina, B8U3HAYAMU KiHEeMamuyYHi

XapaKmepucmuKu i 8CmaHoeM18amu 38'A3KU MiXC HUMU HQ OCHO8i OughepeHyianbHo20 ma

iHMe2panbHO20 YUCNeHHA.

AHanizysamu cunu, wo 3yMO8sImMb 3MiHU Xapakmepy pyxy ma 8u3Ha4yamu XapakmepucmuKu

PyXy HQ OCHO8I po38's3Kie dughepeHyianbHUX pieHAHb.

Obuucnrosamu pobomy nocmiliHOi ma 3MIHHOI cun, aHani3yeamu ymMoeu BUKOHOHHSA 30KOHI8

36epexceHHA eHepeaii ma imnyascy ma sukopucmosysamu ix 0715 pO3pPaxXyHKY Npouecie 3iMmKHEeHHS.
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3acmocosysamu 3aKOH 36epexceHHs MOMeHMY iMMysbCy, 8UZHAYAMU MOMeEHM jHepuii meepoux
min.
Obuucnroeamu 6y0b-AKi KIHeMamu4Hi XapaKmepucmuKU KOAUBAHb 3HAKOYU PIBHAHHA PYXY.
Bukopucmosysamu enemeHmu crneuyiasbHoi meopii 8i0HOCHOCMI 0114 PO3PAaXxyHKI8 MNPOMIHKie
yacy, Moe3008M(HIX po3mipie min, eHepzii ma imMnynsecy penamueicmcoeKux YacmuHOK
eHepz2emuYyHUX rnepemeopeHs 3a80KU 3MIHOM MACU PeAAMUBICMCbKUX YACMUHOK.
3acmocosyseamu piBHAHHA CMAHy i0easbHo20 MA pPeanbHo20 2a3y 0714 BU3HAYeHHSA Uo2o
napamempis.
3acmocosysamu ¢yHKYii po3nodiny Makceenna, Makceenna-bonsuymaHa, EoavumaHa 014
BU3HA4eHHA UMOBIpHOCMIi 3HAXOOMEHHA MOseKysn 3 8i0N08IOHUMU 3HAYEeHHAMU rnapamempis
(weudkicme, eHepeis, iMmnynsc).
Ob4ucnosamu 3mMiHU BHYMPIWHLOI eHepeii, KinbKicme menaomu, pobomy ea3y. BusHayamu
KoegiuieHm KopucHoi 0ii mensiosux MawuH, obyucaeamu 3MiHU eHmponii, aHanizysamu
obopomHi ma HeobopomHi npouyecu.
BuKopucmogysamu ronoxeHHA meopii Asuw, nepeHocy 011 0b64YUCAeHHA pPeasbHUX Npoyecis.
3acmocosysamu 3aKOHU eneKkmpocmamu4yHo20 Moaa 014 064ucneHHA cunu  83aemo0il,
HanpyxeHocmi ma rnomexyiany enekmpu4yHo20 nosqs, pobomu cun nond. Bukopucmosysamu
noHammsa oueepeeHuii ma epadieHmy. Po3paxosysamu eHepezito eneKmpuyHo2o o/A.
AHanizysamu rnoseodiHKy rnposioHuUKie i OieeKmMpuUKie 8 eneKmpu4yHomy nosii.
3acmocosysamu 3aKOHU nocmiliHo2zo cmpymy. AHanizysamu nosediHKy enekmpuyHo20
Cmpymy 8 2a3ax ma enekmposimax.
pocsia:
BUKOPUCMAHHA 3HAHbL, YMIiHb | HABUYOK y »ummi. Hag4yaHHA i3UKu Mae He minbKu oamu cymy
3HaHb, a U cpopmysamu 0oocmamuili piseHb KoMmrnemeHuii, HeobxiOHUli 0518 0CB0EHHSA 3a2a/1bHO-
npogecitliHux oucyunnid. Tomy ckaa008UMU HABYAAbHUX 00CA2HEHb cmydeHmie 3 Kypcy i3uKu €
He auwe 80a00iHHA HA84YaAbHUM Mamepianom ma 30amHicme lio2o siomeoprosamu, a U YMiHHA
ma Hasu4ku 3Haxooumu nompibHy iHgopmauito, aHanizysamu ii ma 3acmocosysamu 8
CMAHOAPMHUX | HEeCmaHOapMHUX Ccumyayiax y Mexwax eumMoe HAs4YasbHOI npozpamu 00
pe3ynemamie Ha84aHHA.

Jlekmop 3anuwae 3 cobor nNpaso 3miHKBAMU NMOPAOOK BUKAAOY HABYAABHO20 Mamepiasy, 4aCmKo8o
lioeo o06’em i 3micm 3anemcHo 8i0 ni3HAs8anAbHUX MoMcaueocmeli cmyodeHmis i 30amHocmi (io2o
30CBOEHHA.

Po6ouy nporpamy HaB4YaNbHOI gucuunaiHm (cunabyc):

CKNaAeHo CTapLnMM BUKNaZa4YemM Kadenpm 3aranbHoi GpisvKu Ta moaentoBaHHA QisUUHUX MPOLECIB K.T.H.
Wrodenb O.0.

YxBaneHo Kadenpoto 3arasnbHoi ¢isnKkM Ta moaentoBaHHA ¢isnyHMX npoueciB (npotokon Ne 06-23 Big,
07.06.2023)

Moroa)keHo MeTOAMYHOK KOMICIEKD HaBYa/bHO-HAYKOBOrO  IHCTUTYTY MaTepiano3HaBcTBa Ta
3BaptoBaHHA im. €.0 MatoHa (npotokon Ne 12/23 sia 28 uepsHa 2023 p.)
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