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PoGody mporpamy HasyaibHOI AMCHMIUIHE «Di3nka» po3po0IeHO HA OCHOBI OCBITHIX 1IPOrpaM:
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Po6oua mnporpama (PII) naBuanpHOi gucturuiinn «®Pi3zuka» po3polieHa Ha OCHOBI
«MeToanyHNX peKOMEHAALIN 0 po3po0iIeHHsT poO0YO0i MPOrpaMH HaBYAIbHOI IUCIUILIIHY JAEHHOI Ta
3a04HOT (hOPM HABUAHHSY», 3aTBEPKEHUXHAKa30M pekTopa Big 29.04.2021 Ne249/ox, Ta BiAMOBIIHHX
HOPMATUBHUX JIOKYMEHTIB.

1. MOSACHIOBAJIBHA 3AIINCKA

1.1. Micne, MeTa, 3aBJJaHHA HABYAJIbHOI AMCIUILIIHHA.

Jlana HaBYajbHA JAMCLUIUIIHA € TEOPETUYHOIO Ta MPAKTHUYHOIO OCHOBOIO CYKYMHOCTI 3HaHb Ta
BMiHb, 1110 (OpPMYIOTH po(disib (paxiBIld B Tayly3i aBlalliiHOrO TPAHCIIOPTY.

MeTor0BUKIaTaHHS HABYAIBHOI JUCIHIUIIHU € BUBYCHHS OCHOBHHMX (DI3MUHUX SIBHIN Ta iJeH;
OBOJIOAIHHS (PyHIAMEHTAJLHUMH TOHSTTSIMH, 3aKOHAMH 1 TEOPISIMU KJIACHYHOI 1 cydacHOi (i3uKH, a
TaKOX MeToJaMH (i3MYHOTO JIOCHIKCHHS Ta O3HAMOMIICHHS 3 CY4YacCHOK CKCIEPUMEHTAIBHOIO
¢b13uuHOI0 amapaTtypor. PopMyBaHHS HaBUYOK MPOBEAEHHS (i3MUHOTO €KCIIEPUMEHTY Ta HayKOBOTO
CBITOIJISAY 1 Cy4acHOTO (hi3MYHOTO MHCIICHHS; ONMAHYBAaHHS CIIOCOOAMHM 1 METOJaMU PO3B’SI3aHHS
KOHKPETHHX 3aJlad 3 pi3HUX po3AuIiB (izuku; GopMyBaHHS BMIHHS BUAUISTH KOHKPETHUU (Di3UUHUN
3MICT y TMPUKJIAJHUX 3a7adax MaiOyTHBOI CHEIiaJbHOCTI 3347 PO3BUTKY (PaxOBHX, COLIAIBHHUX,
KOMYHIKaTUBHUX, 1H(GOpMAIIHHUX KOMIIETEHII, (OpMyBaHHS NparHeHHS [0 CaMOPO3BHUTKY Ta
CaMOOCBITH, TOTPeOM Ta TOTOBHOCTI JIO MOCTIHHOrO HaByYaHHS y TpodeciiHOMY BiJIHOIICHHI, IO
palioHaIbHOI MPOYKTUBHOI, TBOPUOI MiSIbHOCTI

3aBJaHHAMH BUBYCHHS HABYAIHLHOT TUCIUTLTIHH €:

— OmaHyBaHHS crOc00iB Ta METOIB (BiI3UYHOTO TOCIIHKEHHS,;

— (opmyBaHHS HayKOBOT'O CBITOTJISTY, Cy4acHOTO (DI3UIHOTO MHUCIICHHS;

— BMIHHS BUAUITH KOHKPETHUH (I3MUHMIA 3MICT y NpPUKIAJAHUAX 3aJadax MaiOyTHBOI
creniajJbHOCTI;

— pO3BUTOK (haXOBHUX, COL[IAJIbBHUX, KOMYHIKaTUBHUX, IHPOPMAIIITHIX KOMIETEHIIH;

— (popMyBaHHSI TparHeHHs, MOTpPeOM Ta TOTOBHOCTI JO CaMOPO3BUTKY Ta CaMOOCBITH, MO
MOCTIHOTO HaBYaHHS y npodeciitHOMY MoJIi, 10 palioHATIbHOI IPOAYKTUBHOI, TBOPYOI AiSITBHOCTI.

1.2. Pe3yabTaTi HaBYaHHS, AKi A€ MOXKJIMBICTh JOCATTH HABYAJbHA AMCIMILIIHA
[Ticnst BUBYEHHS HABYAJIBHOI TUCHUIUIIHU CTYJIEHT Ma€ OyTH 3JaTHUM MPOJEMOHCTPYBATH TakKi
pe3y/bTaTH HaBYaHHS:

- 3HATH: OCHOBHI ITOHSTTSI, 3aKOHU 1 TEOP1i KJIaCUYHOI i cyyacHOi (Di3UKU Ta MEXI1 X 3aCTOCYBaHHS;
CYTT€EBI BIIMIHHOCTI 3MiCTy (DI3UUHUX SBHUIIL Ta MPOLECIB; 00JIACTI MPAKTUYHOTO 3aCTOCYBAaHHS 3aKOHIB
1 TeOpiil KIacuyHOi i cy4acHOi (P13UKHU; ICTOPI1I0 HABAXKIIMBIIIUX BIIKPUTTIB y (D13ULl Ta POJIb
BITYM3HIHUX Ta 3apyOIKHUX BUEHUX Y PO3BUTKY (PI3UKHU SIK HAYKH.

- YMITH: BCTaHOBJIIOBATH 3B’SI30K MK SIBUIIaMU HAaBKOJIMILIHBOTO CBITY HAa OCHOBI 3HAHHS 3aKOHIB
¢i3uku Ta PpyHIaMEHTATBHUX (PI3UYHUX EKCIEPUMEHTIB; 3aCTOCOBYBATH OCHOBHI 3aKOHH, IPAaBUIIA,
MOHSTTS Ta IPUHLIUIII JJIs1 TOSCHEHHS (D13MYHUX SBUIL 1 IPOLECIB; BUKOPUCTOBYBATH TEOPETUYHI
3HaHHS JUIs PO3B'sI3yBaHHS 337a4 PI3HOTO TUNY (SIKICHUX, pO3PaXyHKOBUX, IpadidHUX,
eKCIIepUMEHTaJIbHUX, KOMOIHOBAHUX TOIIO), TaBAaTH MOSCHEHHS Ta aHaTI3yBaTH (PI3UYHUM 3MICT
BI/IMIOBI/Ii; MOSICHIOBATH MIPUHIUI Jii MPOCTUX MPUCTPOIB, MEXaHI3MiB 1 BUMIPIOBAJIbHUX HPUIA/IIB 3
(b131MYHOT TOUKH 30pY; aHATI3yBaTH rpadiky 3aJeKHOCTEN MK (DI3MUHUMHU BETMYMHAMHU.

1.3.KoMneTeHTHOCTI, AAKi 1a€ MOKJIUBICTDH 3100yTH HABYAJbHA TUCHHUILIIHA

VY pe3ynbrari BUBYEHHS HABUaJbHOI JMCHUIUIIHM CTYJEHT TIIOBUHEH Ha0yTH HaCTyIHI
KOMIIETEHTHOCTI: MOrauOIeHHs 1 3aKpIIUIeHH C(POPMOBAHUX MOHSTH, (POPMYBAHHS BMiHb 1 HABHUUOK,
PO3YMiHHS ITpeIMETHOT 001acTi Ta npodeciitHol AisTbHOCTI, OOTPYHTYBaHHS Mepediry Gi3uYHUX SIBHIL
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1 MPOIIECiB, PO3yMIHHS Cy4acHOi (hi3UYHOI KAPTHUHH CBITY, YCBIJOMJICHHSI HAYKOBOT OCHOBHM Cy4aCHOTO
BUPOOHUIITBA, TEXHIKU i TEXHOJIOTi4, OBOJIOJIIHHS OCHOBHUMH METOJaMH HAYKOBOTO IMi3HAHHS.

1.4. MizkqucuumiiHapHi 3B’ A3KH

Jlana puciururiHa 6a3yeThbCsl Ha 3HAHHAX TaKUX JUCITUILIIH, sIK «Buia MaremMatukay, Ta € 6a3oro
JUIS BHUBYEHHS TMOJAIBIINX JUCIHHIUIIH, a came: «OCHOBM HaIiBIPOBIIHUKOBUX MaTepialiB Ta
npuiaaiB», «Teopis eIeKTPUIHUX KiJI».

2. IPOT'PAMA HABYAJIbHOI JIUCHUILIIHUA

2.1. 3micT HABYAJBLHOI AUCHUILJIiIHA
HapuanpHuii Matepian AWCHUILIIHU CTPYKTYPOBAaHUM 3a MOAYJIBHUM MPUHIIUIIOM 1
CKJIaJlaeThCs 3 4 HaBUAJbHUX MOJYJIB, a CaMe:

- HaByaiabHoromoayJsi Ne 1 «Mexanika. MosekyasipHa ¢izuka i rTepmoanHamMika»

- HaByanbHOro moayJs Ne 2 « Enekrpuka i Marneruzm»

- HaByanbHOro Moay s Ne 3 «KosmBanusa ta xBuai. Onruka»,

- HaByanbHOro MmoayJs Ne 4 «KBanroBa, arToMHa Ta sjaepHa ¢izuka.EjemenTn Qizuku

TBEPAOro Tijia»

KoxeH 3 SIKUX € JTOTTYHO0 3aBEPILECHOI0, BIIHOCHO CAMOCTIIHO0, HIJTICHOIO YaCTHHOIO HaBYAIbHOT
JTUCIUIUTIHN, 3aCBOEHHS SIKOT TIepei0ayae mpoBEJICHHS MOAYJIHHOI KOHTPOJIBHOI poOOTH Ta aHami3
pe3ynbTaTiB il BUKOHAHHS.

2.2.Moay/abHe CTPYKTYPYBAHHS TA iHTerpOBaHi BUMOI'H /10 KOKHOI'0 MOIYJIsI

Moayab Nel «Mexanika. MoJieky/asipHa i3uka i TepMognHaMiKka»
InTerpoBani BuMorm 1m0 wmoayass Nel: 'y  pe3yibTaTiBUBYEHHsS  MaTepialy  MOIYJs
CTY/IEHTUMAaIOTb3Hamu OCHOBHI ()i3UYHI SIBHILA, 3aKOHU M Teopil KIACHYHOI 1 cydacHOi (i3UKH Ta
cdepu 11 MPaKTUYHOTO 3aCTOCYBAaHHS, KIHEMaTUUHI Ta AMHAMIYHI XapaKTEPUCTUKU MOCTYNAIbHOTO Ta
00epTampbHOrO pPyXiB, 3aKOHU 30€peKeHHS B MeEXaHilll, OCHOBHI TOHSTTS CTATUCTHUYHOI (i3UKHU 1
TEPMOJUHAMIKH, 3aKOHU TEPMOJMHAMIKHU 1 1X 3aCTOCYBaHHS JUIs130IPOLIECIB, KOHCTPYKIIIIO, IPUHIUI
aii 1 KKJI TennoBux qBUTYHIB.
CryneHTH TOBUHHIGMimu 3acTOCOBYBATH (i3WYHI 3aKOHM Ui PO3B'sA3yBaHHS NPAaKTUYHUX 3ajad,
BUKOHYBaTH (Di3M4HI BHUMIPIOBAHHS Ta OLIHIOBATH BIJNOBIJHI MOXHUOKH, 3a JIONOMOIOI0 MEBHUX
METOUK .

Tema 1.Beryn g0 kypey ¢izuku. KinemaTnka marepiajibHOI TOYKH.

Mo Take ¢izuka? Ponb (i3uku B XKUTTI cycniibcTBa. ba3oBi MOHATTS 1 KoHUenuii (i3uKH.
Crpykrypa cydacHoi dizuxu. Knacudikaris 3axoHiB ¢izuku. Oi3udHi Moemi.

Kinemaruka. KiHeMaTuuHi XapakTepHCTUKU: MarepialbHa TOYKa; CHUCTeMa BIJUIIKY; pajiyc-
BEKTOD; PIBHSHHS PYXY; TPAEKTOPIS; PIBHSIHHS TPAEKTOPIT; IIBUAKICTh; MPUCKOPEHHS.

Tema 2. KinemaTuka a0coJIlOTHO TBEpPAOroO Tija.

[Tocrynanpuuii pyx. OOGepranpHuii pyx. KiHemMaTnuyHi XapakTepUCTHKU OOEpTaIbHOTO PYyXY:
KyT TIOBOPOTY; KYTOBE IMEPEMIIICHHS; PIBHAHHS PyXy; KyTOBa HIBHJKICTh; YacTOTa; MepioJ]; KyTOBE
MPUCKOPEHHS. 3B’ A30K JIHIHHUX 1 KYTOBUX KIHEMAaTUYHHUX XapaKTEPUCTHUK.

Tema 3. lunamika.

Junamika MatepianbHoi TouKu. [lepmunit 3akon HploToHa, iHepiagbH1 CUCTEMH BIIUTIKY, Maca.
Jpyruii 3akon HeroToHa, iMnysibe, cuna. Tpetiit 3akoH HeroToHa.

JluHaMmika TBepJOro Tija.

Junamika obepTanpbHOro pyxy. MomeHnT cuid. MomeHT iMmynbey. MoMeHT iHepiii. Teopema
reitnepa. pyruii 3akoH TUHAMIKH JUIsl 00€pPTaIbHOTO PYXY.
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Tema 4.InepuiajbHi Ta HeiHepUWiaJbHI CHCTEMH BIJTIKY.

[TeperBopenns ["amines. MexaHiYHMIA TPUHIHI BITHOCHOCTI.

Heinepuianehi cuctemu Bimiky. Cuiam iHeprii Ta iX ocoOysmBocti. Cuim iHepiii B cucTeMi
BiJUTIKY, 110 o0epTaeTbes. Biauentposa cuna inepuii. Cuia inepuii Kopiomica.

Tema S. PeasiTuBicTCbKa MexaHiKa.

[Toctynatu cneuianbHOi Teopii BigHocHOCTI EifHmTeitna. IleperBopennst Jlopenma. IloHsaTTS
OJIHOYACHOCTI. BigHOCHICT, JOBXHMH 1 TPOMDKKIB dYacy. PensSTUBICTCBKHMN 3aKOH J0JIaBaHHS
mBUAKOCTeH. ElleMeHTH pensITHBICTChKOT IMHaMiKu. B3aeM03B’ 130k MacH Ta eHeprii.

Tema 6. 3akoHu 30epe:KeHHsI

3akoH 30epexeHHs iMImynabCcy. LlenTp mac. AOGCOMOTHO TpyXKHE Ta abCOMIOTHO HEMpYXKHE
3iTkHEeHHsI. PeaktuBHMi pyx. PiBHsHHA [{i01K0OBCEKOTO. 3aKOH 30€peKEHHS MOMEHTY IMITYJIbCY.

Kinernuna enepris. Mexaniuna po6Gora. Iloryxnicts. IloTeHmianbHa eHeprii. 3akoH
30epexeHHss MexaHiyHoi eHeprii. HekoHcepBaTuBHI cuiu. JlucunatuBHI cucTeMu. 3arajibHUN 3aKOH
30epeKeHHs 1 IEPeTBOPEHHS eHeprii PesSTHBICTChKI 3aKOHU 30EpeKEHHS.

Tema 7. CtarucTuunmii i TepmoauHamMiyauii Mmeroa. CTaTucTH4HI po3noaiyim

[Tpeamer cratuctuyHOi (i3ukH i TepMoarHaMikU. TepMoarHaMiYHa cHCcTEMa.
Tepmoaunamivni napameTpu. PiBHOBaXkHI cTanu i npouecu. Po3nozin MakcBesia MOJIeKy: ra3y 3a
HIBUJIKOCTAMHU TemioBoro pyxy. Jocaia ltepna. bapomerpuuna ¢popmyna. Posnonin bonbumMana B
noTeHmiansHoMy 1odi. Posmozin MakcBemna—bonbimana. [Torsitts ipo posmoxin ['i66ca.

Tema 8. Moseky/isipHO-KiHeTHYHA Teopisi rasisB

OcHOBHE PiBHAHHS MOJEKYJISIPHO-KIHETHYHOI Teopii ineanpbHOTO Ta3y. BHyTpimHs

eHepris. Yucno cryneniB cBo0ou Monekynu. Kinacuuna Teopist TemnoeMHOCTi. PiBHSAHHS
Maiiepa.l[loHATTS PO KBaHTYBaHHS €HEPTii 00epTaHHS i KOJIMBAaHHS MOJICKYI.

Tema 9. SIBuia nepeHeceHHs

Judy3is, TEMIONPOBIAHICTE Ta BHYTPIIIHE TepTs B rasi. Jiamerp monekyn. CepenHe yucio
31ITKHEHb MOJIeKyIl. EnemMeHnTapHa Teopis mpolieciB MepeHocy.

Tema 10. [lepuii 3axkon Tepmoannamiku. [ogiTrponni npouecu

Tennora. [lepmmuii 3akoH TepMoanHamiku. Pob6oTa B TepMOJMHAMIYHHX MpoLiecax.
3acTocyBaHHs NIEPIIOTr0 3aKOHY TEPMOJUHAMIKHU J0 1301poLeciB. PIBHSHHS MOIITPOITHOTO MPOILIECY.

Tema 11. JIpyruii 3akoH TepmoauHaMiku. TensoBi Mamunan. Entponis.

OO6opoTHi 1 HeoOopoTHI nporiecu. Kososi porecu. Termosi ABUTYHH, XOJIOAMIbHI MAIIMHA
Ta ix epexTuBHicTh. Llukn Kapno. KoedinienTt kopuchoi aii nuxity Kapno. [Ipyruii 3akon
tepmoauHamiku. Hepiuicts Knaysiyca. EnTpomnis. 3akoH 3poctanHs eHTpomnii. BiibHa Ta 3B’s13aHa
eHeprigd. CTaTUCTUYHUH 3MICT APYroro 3aKOHY TEPMOIUHAMIKH.

Tema 12. PeanbHi razu. ®@a3oBi piBHOBArH i mepeTBOpPEHHSI.

BinxunenHs BiJ 3akoHiB ifeansHOro raszy. PiBusHHs BaH-nep-Baansca. Anani3 piBasiHHs Ban-
nep-Baanbca. [30Tepmu peanbHoro razy. Kputuunuii cran pedoBuHU. MeTacTabuIbHI CTaHU: TIEPECH-
YyeHa 1apa, eperpita Ta po3TsArHyTa piiuHa. YMoBHU piBHOBaru ¢a3. Pa3zoBi nepexou Meporo i
npyroro poay. ®a3osi niarpamu. PiBusuusa Knaneiipona — Knaysiyca.

Mopnyab Ne 2 «EjiekTpuKka i MaraeTusm»

InTerpoBani BuMoru 10 mMoayJsi Ne2: y pe3ynbTaTiBUBUCHHSI MaTepialy MOJAYJS CTYIEHTH
MarOTh3HAmMU BU3HAYCHHS TAKUX TOHSTH, IK BEKTOP HAIPYKEHOCTI eIEKTPUYHOTO i MarHITHOTO TIOJIS,
NOTEHIlia]l EJNEKTPUYHOTO TMOJIs, EJIEKTPOEMHICTb, CHJIA CTPYMY, BEKTOp TYCTHHH CHJIM CTPYMY,
Hampyra, OCHOBHI 3aKOHH €JIEKTPOMAarHeTu3My, (OpMYIIOBaHHSA Ta 3aCTOCyBaHHS Teopemu [aycca,
3aKOHIB IIOBHOT'O CTPYMY Ta €JI€KTPOMArHiTHOI 1HAYKII.

CTyneHTH TOBUHHI@MIMUBUKOPUCTOBYBATH METOAM EKCIIEPUMEHTAIBHUX 1 TEOPETUYHUX
JOCHIJKeHb ~ €JIeKTpOJMHaMIKH, OynyBatu rpadikv, BHKOPHCTOBYBAaTH 3400yTi 3HaHHS JUIs
PO3B’A3yBaHHS MPAKTHYHUX 3a7ad.
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Tema 1. CtaTnuHe eJIeKTPUYHE MOJI€.

Jxepena esqiekTpuuHoro noist. 3akoH Kymona. CuiioBi XapaKTEpUCTHKH TIOJIA: BEKTOP IO,
HanpyKeHicTb. EHepreTuuHi XapakTepUCTUKU IMOJs: IMOTEHLIaJbHA EHEepris, MOoTeHLiad. 3B’ 430K
HANpYy>KEHOCTI Ta mnoTeHwmiany. ['padiune 300paskeHHs cuioBoro moms. Llupkynsmis BekTopa
HanpyskeHocTi. [ToTik BekTopa HanpyxeHocTi. Teopema ["aycca.

Tema 2. PeyoBnHa B ejeKTpHu4HOMY noJi. Biacrusocrti niesiekTpukiB, NpPOBiIHUKIB,
HANIBNPOBITHUKIB.

JlieneKTpuKy B eIEKTPUYHOMY 10JIi. BIacTUBOCTI JieNeKTpHKIB.

[IpoBigHUKM B €IEKTPOCTATHYHOMY TMOJi. ElekTpuuHa emHICTH TpoOBiAHHMKIB. B3aeMHa
emHicTh. KoHgeHCcaTopH.

HamiBnpoBiTHUKH Ta iX BJIACTUBOCTI.

Tema 3. EHepreTH4Hi XapaKTePHUCTHKH €JIeKTPOCTATHYHOIO MOJIS.

Pobora 3 mepemimieHHs 3apsay B Tmoii. B3aemHa eHepris cucrtemu 3apsaniB. EHepris
3apsKEHOTO BiIOKPEMIJICHOTO TPOBIAHHMKA 1 KOHJIEHcaTopa. ['ycTMHa eHeprii eleKTpoCTaTHYHOTO
OJIsl.

Tema 4. IlocTiiiHMi eJIEKTPUYHUHA CTPYM.

XapaKkTepUCTUKHU eNIEKTPUIHOTO CTPYMY: TYCTHHA CTPYMY, CHIIa CTPYMY.

EnexTponpoBiiHiCTh METaJIiB.

YMOBH iCHYBaHHS €JIEKTPUIHOTO CTPYMY.

PoGora Ha HeomHopimHik aursHII. 3akoH OMa B iHTErpaibHid Ta nudepeHmianbHii dopmi.
[TpaBuna Kipxroda. 3axon Jlxoyns-Jlenna B iHTerpaibHii Ta qudepeHmianbhiin popmi. [ToTyxHICTD
CTpyMYy.

Tema 5. CtaTu4uHe Mar”iTHe no.e.

XapakTepucTUKU Mar”itHoro mnois. 3akoH bio-CaBapa-Jlamiaca. 3akOH NOBHOIO CTpyMy.
Teopema ["aycca aist MarHiTHOTO TOJIS.

Jlist MarHiTHOTO MOJIi HAa E€JEKTPUYHUM CTpyM (OJMHMYHUHI 3apsiji, MPOBLAHUK 31 CTPYMOM,
pamKy 31 ctpymoM). Po6GoTa o nepemiiieHHIo MpoBiIHKUKA 31 CTPYMOM Y MarHiTHOMY IOJII.

PedyoBuHa B Mar”iTHoMy mojii. Bunm HamarHiuyBaHHS: JiaMarHeTWKH, IapaMarHeTHKH,
(hepoMarHeTuKH.

Tema 6. lunamiuni moss.

BuxpoBe enekrpuuHe mnosie. EnekTpomartiTHa 1HAYKIiS. XapaKTepUCTUKU BHUXPOBOTO
eNeKTPUIHOrO 1oJs. [HaykTuBHICTh. Camoinaykiis. ConeHoin.

Enepris MarHiTHOro moJs.

3MiHHE B Yaci MardiTHe noJjie. Mar"iToenekTpuyHa 1HIyKITis.

Mertonosoriydai  OCHOBM piBHAHb MakcBeiuia. PiBHAHHS MakcBennga B IHTErpalbHId 1
nudepenuianbHii popmi. Oxkpemi BUNIa Ky piBHAHb MakcBena.

Moayab Ne3 «KoumBanHs Ta XxBuii. Onruka»

InTerpoBani BuMoru a0 moayiass Ne3:y pe3ynbTaTiBUBUEHHsS Marepiady MOIYJS  CTYACHTH
MalOTb3Hamu OCHOBHI 3aKOHHU, 1[0 ONMHCYIOTh MEXaHI4HI 1 €JeKTPOMAarHiTHI KOJHMBAaHHS Ta XBUII,
OCHOBHI XapaKTEPUCTUKH, 32 JOMOMOIOI0 SIKHX MO>KHA OMHMCATH KOJMBAJIBHMUA 1 XBUJIBOBI MPOILIECH,
MO3UTUBHUM 1 HETATUBHUI MPOSIB BAHUKHEHHS KOJMBaHb y TEXHIlll, BIACTUBOCTI Ta XapaKTEPUCTUKU
€JIEKTPOMArHiTHUX XBWJIb ONTHYHOIO Jliala3oHy, SIBUINA, 110 JISKATh B OCHOBI il MPOCTUX ONTUYHHUX
CUCTEM, SIKI BUKOPHCTOBYIOTHCS [UIsl PI3HUX METOMIB TEOPETUYHOIO Ta EKCHEPUMEHTaIbHOTO
JOCIIIKEHHS.

CryneHTH NOBUHHIGMimu pO3B'sS3yBaTH NEBHI MPUKIAAHI 3a7adyi Ha OCHOBI HAOyTUX 3HaHb,
OLIIHIOBATH PE3yJIbTaTH XBUJIbOBUX XapaKTePUCTHUK, OyayBaTu rpadiki, BU3HAUYATH MOXUOKH PI3MYHUX
BHUMIpIOBaHb, HA OCHOBI aHaJi3y ONTUYHUX SBHII 3a JJOIIOMOT'OIO MIEBHUX METOJMK BUKOPHCTOBYBATH
ONITUYHI CUCTEMU JJI1 KOHTPOJIIO (PI3MYHUX BEJIMYMH Ta OLIHIOBATH TOYHICTh BUMIPIB.
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Tema 1. BinbHi MexaHI4YHi KOJTUBaHHS.

BinpHi He3racaroui MexaHI4HI KOJIMBaHHA. BilbHI 3aracaipoul MeXaHIYHI KOJMBAHHS.
JlonaBaHHs KOJIMBaHb.

Tema 2. BijibHi eJleKTPOMATrHITHI KOJIMBAHHS.

BinpHi Hesracaroui eJEKTpPOMAarHiTHI KOJMBaHHA. BinbHI 3aracarodi  eJleKTpOMarHiTHi
KOJIUBaHHS. XapaKTePUCTUKHU 3aracaHHs KOJIMBAHb.

Tema 3. BumynieHi MmexaHiuHi Ta eJIeKTPOMATHITHI KOJIMBAHHS.

BumyiieHni MexaHiuHi Ta €JICKTPOMAarHiTHI KOJUBaHHS. ABTokoavBaHHS. DiaTep kpuia.

Tema 4. 3mMinHMi cTPyM.

Bumyieni konuBaHHS CutH CTpyMmy. 3akoH OMa amst 3MiHHOro ctpymy. Cniaam Hampyru Ha
eJIEMEHTax KoJjia 3MIHHOro cTpyMy. BekTopHa aiarpaMa ajs cnaliB Hanpyru. Brpatu B Ko 3MiHHOTO
CTpyMYy.

Tema S. MexaHiuHi XBHJII.

3aranpHi TOJOXEHHS. XapaKTEPUCTHKH MOHOXPOMATHYHO! XBWJI. PIBHSHHS IJIOCKOT XBHIIL.
PiBusinas chepuunoi xBuii. XBuinboBe piBHsAHHA. (Da3oBa mBUAKICTh. EHepris mpyxHOT XBHII.
I'ycruna motoky eneprii. InrencuBHicTh XBuii. CTosiua XBWIIA, 3aCTOCYBaHHs. 3BYKOBi xBuii. Edekr
Jlonmuiepa, 3aCTOCYBaHHS.

Tema 6. EnexkTpomarHiTHi XBuJIi.

XBUJIbOBE PIBHSAHHS. XapaKTEPUCTUKU €NEeKTPOMArHITHUX XBWJIb. EHepris enekTpomarHiTHOi
XBWJI. BUpOMiHIOBaHHS €IEKTPOMArHiTHUX XBUIIb.

Tema 7. InTepdepenuis cBitia.

BrnactuBocrti cBiTiIOBUX XBHIb. Pa30Ba Ta rpyrnoBa MIBHUIKOCTI.

SABumie iHTepdepeniii citia. Po3paxyHOK KapTUHU BiJ ABOX KOT€PEHTHHX JKepenl. Metoau
YTBOPEHHSI KOTepEeHTHUX Jkepen cBiTia.llpakTuuHe 3acrocyBaHHs 1HTepEpeHLi CBITJIA: KIIbIA
HeroToHa, MPOCBITIEHHS ONTHKH, IHTEp(HEPOMETPH.

Tema 8. ludpakuis cBit.a.

[Mpunmun T'roiirenca-®dpenens. Meton 300 @penens. udpaxiis chepudyHUX XBUIb Ha
KpyriaoMy oTBopi. Judpakuis cpepuyHrx XBUIb Ha HEMPO30poMy TUCKY. Jndpakiiist mIOCKUX XBUIb
Ha minuHi. Judpakuiiina pemitka. [Ipaktuune 3actocyBaHHs Tu(paKiii.

Tema 9. llonsipu3saunis citia.

Crnocobu  yTBOpeHHsS MOJSPU30BaHOTO  CBiTJIa. 3akoH  bprocrepa. BnactuBocrti
noJisipu3oBaHoro cBitTia. 3akoH Mamoca. lllTyyna ontuuna anizotponis. Edexr Keppa.

Mopnyab Ne4 «KBanToBa, aTOMHA Ta siiepHa Qiznka. EjeMenTn Qisukn TBepaoro tina.»

InTerpoBani Bumoru a0 moayJst Ned: y pe3ysibTaTiBUBUEHHSI Marepiajly MOAYJsl CTYACHTH
MaroTh3Hamu OCHOBHI SIBUIIA, 0 OMMCYIOTh KBAHTOBY MPUPOAY BUIPOMiHIOBaHHS: (OTOE(EKT, THCK
cBiTia, epext KommnroHa, Mexi 3acTOCyBaHHS KJIACHYHOI Ta KBAHTOBOI MEXaHIKH, XBHJIbOB1 PIBHSIHHS
UL MIKPOYAaCTMHOK Ta MOHATTSA “TIOTEHLIanbHa siMa”, “TIOTeHUIanbHU Oap’ep”, OynoBy suep Ta
OCHOBHI 3aKOHM III0 ONUCYIOThH SIAEPHI1 peakuli (peakiii MoJuly Ta CUHTE3Yy), 3aKOH Pa/lloaKTUBHOTO
posmangy, OyIoBYy Ta YTBOPEHHS KPHUCTAJIIYHUX TpaTOK TBEPAMX TiJ, 30HHI CXEMU METaliB,
HaIBIPOBIIHHKIB, JIIETIEKTPUKIB.

CTyneHTH TOBHMHHI@MImu TOSCHIOBATH KBAaHTOBY IPHPOAY BHUIIPOMIHIOBAHHS, 3alOBHEHHS
CHEepPreTUYHUX CTaHIB aTOMIB PI3HHUX €JIEMEHTIB, 3aCTOCOBYBATU TEOPETUYHI 3HAHHS JJISI MOSCHEHHS
CHEKTPIB PI3HUX aTOMIB; aHANII3yBaTH X1 sIAEPHUX peakiii 1 3anucyBaTH MpaBuia 3MILICHHS 1715 HUX,
MOSICHIOBATH NPUHIMIT il  SIIEPHUX Ta TEPMOSIEPHUX PpEAKTOPiB, TMOSCHIOBAaTH POOOTY
(hOTOEIeMEHTIB,HaIIBIPOBIAHUKOBUX MPUIIAIIB.

Tema 1. TensioBe BUNIPOMIHIOBAHHS.
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TennoBe BUIPOMIHIOBaHHSA. AOCOJIOTHO YOpHE TiM0. 3aKOHU TEMJIOBOTO BUIIPOMIHIOBaHHS
(3axon Kipxroda, 3akon Crepana-bonpumana, nepmii 3akoH Bina, apyruii 3akon Bina).

Teopist TerioBoro BUIpOMiHIOBaHHS. «YibTpadioneroBa kartactpoda». [imoreza Ilnmanka.
®dopmyna [Inanka. 3acToCyBaHHS 3aKOHIB TEIIJIOBOTO BUITPOMIHIOBAHHS.

Tema 2. KopnyckyJasipHO-XBWIbOBHIA Ayasi3M CBiT/Ia Ta pe4YOBUHM.

3akonu (oroenexktpuuHoro edekty. Teopis dotoenexkTpuuHoro edekry. JlocmiaHa nepepipka
piBHsHHs ElHmTedina. Xapakrtepuctuku ¢(ortoHa. Ilpaktuune 3actocyBaHHs ¢oToedekty. Tuck
ceitna. E¢pext Komnrona.

I'inoresa Jle bpoiinsa. XBunvoBa dynkiis. PiBasaas peainrepa

Tema 3. KBanToBa Teopiss BUNPOMiHIOBAHHS.

Cnektp atoma BoaHto. Teopis bopa mist atoma BogHIO. ATOM BOJHIO Y KBaHTOBIH MEXaHIlIIl.
ITpocropose kBantyBanus. Crin enexktpona. [puamumn [Maysmi.

CrioHTaHHe 1 BUMYLIEHE BUIIPOMiHIOBaHHS. KBaHTOBI reHepaTopH.

Tema 4. SInxpo aToma.

Ckiax 1 xapakTepucTHKH siapa. BrmactuBocTi simpa. Snepni cum. Eneprisi 3B’s3ky. Bymosa
snpa. EHepreTuyHi piBHI spa.

Tema S. PagioakTuBHuii po3naa. Sinepui peakuii.

PanioakTuBHMI po3maja, 3aKkOH — pajliOakKTMBHOIO posnany. Anbga-po3nan. bera-posman.
'amma-po3nan.

Knacudikanis snepaux peakuiii. Enepris snepuux peaxuiid. Peakuis noainy. Peakuis cunTesy.

Tema 6. EnemeHTapHi YacCTHHKH.

Bunu B3aemopii. 3akonu 30epexxeHHsa. Kiacudikarii eneMeHTapHMX 4YacTHHOK. bypoBa
€JIEeMEHTapHHUX 4YaCTUHOK. KBapku.

Tema 7. EnemenTu ¢izuku TBepaoro tiia

Kpucraniuni 1 amopdni Tina. Bunu mikaTroMHUX 3B’SI3KIB B KpucTanax. EkcrniepuMeHTalbHI
METOAM JIOCTIKeHb KpucTainiB. HemockoHanocti i nedektu B Kkpuctanax. ToukoBi AedekTu: BakaHcii,
JOMIIIKA TPOHMKHEHHsI 1 3amimieHHs. KpaiioBli 1 rBuHTOBI aucnokauii. Pinki kpucramm 1 ix
BJIACTUBOCTI.

BiaminHICTh KJTACHYHUX CTAaTUCTUK BiJ KBaHTOBHX. KBaHTOB1 posnoainn depmi-/ipaka 1 boze-
Eitnmreiina. TIOHATTS NOpo BUPOMKEHHS CHUCTEMHM YAacTUHOK, SKI OMNHCYIOTbCS KBAaHTOBOIO
craructukoro. dotonnuit 1 poHonHuit ras. Teopii TerioemuHocti kpucramiB Eifnmrelina 1 JleOas.
TennonpoBigHICT KPUCTAIB.

Krnacuuna Teopist enexkTpornpoBiAHOCTI Ta 11 Henoiku. Bupomkenuii enektponHuii raz depmi B
metani. KsantoBa Teopis enekTpompoBigHOcTi . HaanpoBiaHicTe. MarHiTHi  BIacTHUBOCTI
HaanpoBigHUKIB. Edext J[>o3edcona.

Po3miernyieHHss eHepreTUYHUX PIBHIB BaJIEHTHUX €JEKTPOHIB 1 YTBOPEHHS €HEPreTHMYHHMX 30H B
KpucTanax. EHepreTHuHuii CeKTp eIeKTPOHIB B METallax, HaMIBIPOBIJHUKAX 1 IEJIEKTPUKAX.

Bnacui namiBmpoBigHuku. Craructuka @epmi 1 KOHIEHTpamis  3apsjliB Y BIAaCHOMY
HaMiBIPOBIAHUKY. MexaHi3M npoBigHocTi. EnexTponHi Ta "nipkoBi" HamiBIpoBiAHUKH. J[OHOpHI Ta
aKIEeNnTopHi JOMIIIKMA. JloMimkoBa NpPOBIAHICTH HAIIBIPOBIAHUKIB. TemreparypHa 3alieXHICTh
MIPOB1IHOCTI1 HaIIBIPOBIAHUKIB.

KonrtakTHa pi3HuIS moTeHuianiB. KOHTaKT €IeKTPOHHOTO 1 JIPKOBOIO HAIIBIPOBITHHUKIB /p-N
nepexin/. Tpamsuctopu. SBuma 3eebeka, IlenpT'e 1 Tomcona. dPoToenekTpuyHi SBHUIIA B
HaMiBOPOBiHUKAX. BeHTHIbHMIA hoTOCPEKT.

Kopmyckynsipao-xBuipoBHuil nyanizm matepii. PedoBuna 1 mosie. EBosrortisi ¢hi3M4HOi KapTUHU
cBiTy. PeuoBMHa mpu HaIBUCOKOMY THCKYy 1 Temmeparypi. PeyoBuHa B HaJCHIBHOMY
esleKTpoMarHiTHoMy nodi. [Ipobaemu cydacHoi Gpi3ukH 1 acTpodi3uKu.
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2.3. TemaTuuHui nJiaH.

O6csr HaBYAJIbHUX 3aHATH (L0/1.)

Hdenna ¢popma 3aouna popma
HABYAHHS HABYaHHS
Ne Haszpa remn . .
. = =
n/n ( TEeMAaTHYHOI0 PO3/i1y) o | =l & ) o = | e 5}
2| El2889 vl ¢8| /3298 O
3 O | = < A 3 E = < A
» | BRIEAR ©) > | BIEAR o
1 2 | 3 456 7] 8 [9]10]11] 12
Moayas Nel «Mexanika. MoJsekyaspHa ¢izuka i TepMoguHaMikay
Beryn o kypcey ¢isuku. KinemaTtuka 1 cemectp 1 cemectp
11 . -
MaTepiaJbHOI TOUKH. 4 2 | - - 2 6 - - - 6
OO6uncienHs TOXUOOK (i3MIHIX BEIUUYHH.
: . 2 2
1.2 BusHaueHHs rycTUHU TUT IPaBUIBHOI 8 - o 5 6 - - 2 4
reoMeTpuyHOi hopMu
1.3 Kinemartnka abCOIIFOTHO TBEPAOTO Tija. 6 2| 2| - 2 8 - - - 8
14 Hunamika. 10 | 4| 2 | - 4 8 2 | 2 4
Junamika 00epTaIbHOTO PYXY.
. 2 2
1.5 BusnaueHHs MOMEHTY 1HepIIii 3a 8 - | 5 - - - - -
noromororo MastHuka ObepOeka
1.6 [HepuianbHi Ta HElIHEPIiadbHI CUCTEMH
. . . 4 2 | - - 2 6 - - - 6
BiJUTiKy. PensTuBicTchka MexaHika.
1.7 3akoHU 30epekeHHs 6 2 | 2| - 2 8 - - - 8
BuBdeHHs 3aK0HIB 30epeKeHHS MTPH 2 2
1.8 . . 8 - - - - - - -
3ITKHEHH] KYJIb 2 2
CraTUCTHYHUH 1 TEPMOIMHAMIYHUIA
1.9 MeToJ1. CTaTUCTUYHI PO3MOALTN 4 2 - - 2 8 - - - 8
MoJiekyIIpHO-KIHETHYHA T€OPisl ra3iB
SBuIna nepeHeceHHs
1.10 | [epuuii 3aK0OH TEPMOAMHAMIKH. 6 2| 2| - 2 10 2 - - 8
[MoniTponHi npoiecu
111 BusznadueHHs B'I3KOCT1 pITUHU METOIOM 8 ) ) 2 2 6 ) i 5 4
Crokca. 2 2
Hpyruii 3akoH TepMoauHaMiky. Temnnosi
11 | Mammmm. Barpomia. . 10 |af2|-|a|8|-]-]-]s
Peasibhi razu. ®@a3oB1 piBHOBArH 1
NEPETBOPEHHSL.
113 BusHaueHHs BigHOLIEHHS TMTOMUX 8 ) ) 2 2 ) ) i i i
) teroemMHocteld razis C,/Cy 2 2
1.14 | BukoHaHHs gOMAaIIHbOro 3aBnadHsg Nel 8 - - - 8 - - - - -
1.15 | MonynbsHa KOHTpOsbHA podoTa Ne 1 3 - - 1 2 - - - -
Ycboro 3a mogyaem Nel | 101 | 20 | 10 |21 ) 50 | 74 | 4 | 2 4 64
Moayab Ne2 «EjnekTpuka i MarneTusm»
2.1 | CraTuuHe eJeKTpUYHE TIOJIe 6 2 | 2| - 2 6 - - - 6
2.2 | BuMiproBaHHS €JICKTPUYHUX BEIUYUH 8 - - g g - - - - -
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1 2 3 4 | 5|6 7 8 9 |10 11 | 12
PewoBnHa B E€NEKTPUYHOMY  TIOJI.
2.3 | BmacTuBOCTI [ieNeKTpUKiB, NPOBITHUKIB, | 4 2 | - - 2 6 - - - 6
HAaIiBIPOBITHUKIB.
24 Eneprernyni xapakTepuCTHKHI 4 o | - i 5 6 ) i i 6
EJIeKTPOCTATUIHOTO TTOJISL.
25 BI./ISHa‘leHHH OTIOPY METOIOM MiCTKa 8 ) |2 2 6 ) i 5 4
VYincroHa 2 2
2.6 | TocriliHWii ENEKTPUIHUHN CTPYM. 6 2| 2| - 2 8 2 2 - 4
2.7 CraTudHe MarHiTHE moJie. 10 | 4| 2 - 4 8 - - - 8
28 BusHaueHHs TOPU30HTAIBHOIL CKIIAJOBOL 8 ) ) 2 2 ) ) ) ) )
' IHAYKIi{ MarHiTHOTO 1O 3eMITi 2 2
29 JlmHAMIYHI ITOJIS. 7 2 1 ) 4 6 ) ) ) 6
3akoHu MakcBesia
2.10 | MoxaynpHa KOHTpOJIBHA poboTa Ne 2 3 - - 1 2 - - - - -
Ycboro 3a moayiaem Ne2 64 |14 | 7 |13 | 30 | 46 2 2 2 40
Y cboro 3a nepiuimii cemecTp 165 | 34| 17 | 34| 80 | 120 | 6 4 | 6 104
Moayab Ne3 «KoauBanust Ta xBuJji. Onruka»
BinbHi MexaHI4HI KOJMBaHHSA. BinbHi 2 ceMecTp 2 cemecTp
3.1 .
€JIEKTPOMArHITHI KOJUBAHHSI. 6 2 | 2| - 2 8 - - - 8
32 BuBdeHHs 3aK0HIB KOJMBaHHS (i3MIHOTO 4 ) o 5 ) ) i i i
MasTHUKA
33 BumyinieHi MexaHidHi Ta €JIEKTPOMarHiTHI 01al2]- 4 10 5 5 i 6
KOJIMBAaHHSL.
3.4 | 3minHu# cTpym. - - 6 - - - 6
3.5 | MexaHiuHi XBUIII. 6 2 - 8 - - - 8
36 BuBueHHs BIIACTUBOCTEH CTOSYUX XBHITb, 4 ) 9 5 8 ) i 5 6
YTBOPEHHX B CTPYHI
3.7 | EnekrpomarHiTHi XBuIi 4 2 | - - 2 6 - - - 6
3.8 | Iarepdepentis criTia. 6 2|2 | - 2 9 2 1 - 6
39 Busnauenns pajtiyca KpUBHHH JIH3H 32 4 ) o 5 8 ) i 5 6
JIONOMOT 010 Kutellb HeroToHa
3.10 Hudpaxkiiis ceitia. 8 4 | - - 4 8 - - - 8
BuBdenns sBuma qudpakiii cBiTia 3a
3.11 S . 4 - -1 2 2 - - - - -
JIOTIOMOT 00 TU(DPAKIIHHOT PEIITKH
3.12 | Monsipusarist cBiTIA 6 2 | 2 2 8 - - - 8
3.13 | BuBueHHS sBHUIIA MOJIIPU3ALIii CBITIIA 4 - - 2 2 - - - - -
Buxonanus moMaiiHboro 3aBaadis No2,
3.12 | BUKOHAHHA JOMAIIHLOro 3aBgaHHsa Ne 1 8 - - - 8 8 - - - 8
(3a04He Bix.)
3.13 | MoaynbHa KoHTpoJBHa poboTa Ne 3,
[TizcymMkoBa KOHTpOJIbHA po0OOTa (3a0UHE 3 - 1| - 2 3 - 1 - 2
BiJI.)
Ycnoro 3a mogyaem Ne3 | 81 | 20 | 11 | 10 | 40 | 90 4 4 4 78
Ycboro 3a apyruii cemectp | - - - - - 90 4 4 4 78
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1] 2 | 3 [4]5]6] 7] 8]9]10]11] 12
Monayab Ne4 «KBaHTOBA, aTOMHA Ta siiepHa (izuKay
. 2 ceMecTp 3 cemecTp
4.1 | TemoBe BUIIPOMIHIOBAHHS. 6 > 2 - 5 1 - . . 12
BuBueHHS 3aKOHIB TEIJIOBOTO
4o | BUNPOMIHIOBAHS. BuzHauenHs cranof 4 ) -9 5 ) i i i i
Credana-
bonbnmana
43 K(?pHyCKyJ‘IHpHO-XBI/IJ'H)OBI/II/I Ayanism | - o o | - i 4 14 i i i 14
CBITJIA T2 PEYOBUHH.
4.4 | KanroBa Teopis BUIPOMiHIOBAaHHS. 8 2 | 2 | - 4 16 - |2 - 14
BuBueHHs 3aKOHIB 30BHIIIHBOTO
45 | portoedekTy Ta BU3HAYCHHS cTanol [Inanka 4 - -] 2 2 8 - - 2 6
METOJIOM 3aTPUMYBAIILHOTO MMOTCHITIATY
46 SAnpo a'TOMa. l?flI[loaKTI/IBHI/II/I .p03naz[. 8 4 _ ) 4 14 ) ) ) 14
SAnepni peakuii. EneMenTapHi 4acTHHKH
4.7 | EnemenTH i3uku TBEpIOTO Tina 10 | 4| 2 | - 4 16 - - - 16
48 BuBYeHHS 3a51e)KHOCTI EIEKTPUIHOTO OTIOPY 4 ) 9 5 ) i i i i
’ METAJIiB 1 HAliBIPOBi JHHUKIB
BukoHaHHS JOMAIIHLEOTO 3aBAaHHsg No2
4.9 . - - - - - 8 - - - 8
(3aouHe BijL.).
4.10 | MoaynpHa KOHTpOJBHA poboTa Ne 4 4 - - 1 3 - - - - -
Ycboro3amonynem Ned | 54 | 14| 6 | 7 | 27 90 - | 2 2 86
Yceboro 3a apyrmii (Tperiii) cemectp | 135 | 34 | 17 | 17 | 67 90 = 2 2 86
Ycboro 3a HaBuaIbHOW mucuumtinow | 300 | 68 | 34 | 51 | 147 [ 300 | 10 [ 10 | 12 | 268

2.4. JlomalHe 3aBAaHHS, 3aBJAaHHA HA KOHTPOJIbHY (1oMamHI0) podoty (3PH).

HNomamHe 3aBnanHA(/(3) 3 AMCHMIUIIHM BUKOHYETHCS Y IEpPIIOMY Ta JPYroMy ceMmecTpax,
BIJIMIOBITHO [0 3aTBEP/KEHUX B YCTAHOBJICHOMY MOPAIKY METOJAWYHHUX DPEKOMEHJAIil, 3 MeToro
3aKpIIUIEHHS Ta MOTJIMOJIEHHS TEOPEeTHMYHMX 3HAaHb Ta BMiHb CTYAEHTAa 3 HaBYAJIHHOIO Marepiaiy,
BUHECEHOT0 Ha CaMOCTIHHE OIpAaIfOBaHHA, 1 € ckiIaaoBoio MoayiiB Ne 1 ta Ne 3. Tema omaiiHbporo
3apnaHHs Ne 1 — «PeakTUBHUH pyX», TOMaIIHbOro 3aBAaHHs Ne 2 — «3MiHHMHA cTpym». BukoHaHHs
JIOMaIIHIX 3aB/IaHb € BAXXJIMBUM €TallOM y 3aCBOE€HH1 HaBYAJIbHOTO MaTepiaiy.

KoHkpeTHa MeTa JTOMAalIHbOTO 3aBJAHHSAMICTUTHCS B OMNPALIOBAaHHI TEOPETHMYHOIO Marepiany,
BUHECEHOT0 Ha CaMOCTiiiHe BHBUEHHS. BukoHaHHA, oO(QOpPMIIEHHS Ta 3axUCT JOMAILIHbOTO
3aBJIaHHS3AIMCHIOETbCS CTYAEHTOM B 1HAMBIAYaJIbHOMY TMOPSJIKY BIAMOBIAHO JO METOAMYHHUX
pPEKOMEHTallii.

Yac, noTpiOHMIA A1 BAKOHAHHS JIOMAIIHBOT'O 3aB/IaHHs, — 8 TOJMH CaMOCTIHHOI pOOOTH.

KonTposabHa (aomamHsi) podora 3 HaBYaJbHOI AMCHUMIUIIHM BUKOHYETHCS Yy TMEpHIOMY Ta
JIpYyroMy ceMecTpax, BIJIIOBIJIHO /A0 3aTBEP/UKEHUX B YCTAHOBJICHOMY IMOPSAIKY METOAUYHHX
pEeKOMeHallil, 3 METOI0 3aKpIIJIEHHS Ta MOTJIUOJEHHS! TEOPETUYHHUX 3HaHb Ta BMiHb CTYAEHTa MpU
BUBYEHHI JUCUUIUIIHU. 3aBJIaHHs Ui BUKOHAHHS NMPAKTHYHOI YACTUHM KOHTPOJIBHOI (IOMAIIHBOT)
poOOTH 3MIMCHIOETHCA CTYACHTOM B 1HIWBIIYAIbHOMY TOPSIIKY BIAMOBITHO JO METOJAHMYHUX
pexoMeHaalii, po3poOJIeHNUX MPOBITHUMH BUKJIaJauyaMH Kadeapu.

Yac, noTpiOHMI 7151 BAKOHAHHS KOHTPOJIBHOI CKJIaiae 8 TOAMH CaMOCTiHHOT poOOTH.

2.5. llepeJik NUTaHb VISl MiATOTOBKH J0eK3aMeHY a00 MiAICYMKOBOI KOHTPOJILHOI podoTH
(y Bunaaxy nudepenuiioBanoro 3amiky 3OH).
[Tepenik muTaHb Ta 3MICT 3aBJaHb JUIA MIATOTOBKU J0 €K3aMeHY abo0 MiICYMKOBOI KOHTPOJIBHOT
po0OTH, PO3pOOIAIOTECS MPOBIAHUM BHKIagaueM Kadeapu BIANOBIAHO 10 poOodoi mporpamu,
3aTBEPKYEThCS Ha 3aciJaHHl Kadeapu Ta JOHOCUTHCS 10 B1JIOMa CTY/ACHTIB.
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3. HABUAJIBHO - METOANYHI MATEPIAJIA 3 ITUCLHUIIJITHA
3.1. MeToan HaBYAHHSA

Jlns akTUBI3aIlii HABYAJIbHO-TI3HABAIBHOT MISJILHOCTI CTYACHTIB I Yac BUBYCHHS JIUCIUILIIHUA
3aCTOCOBYIOTHCS TaKi METOAU HABYAHHA'

— MOSICHIOBAJIBHO-IIFOCTPAaTUBHUI METOJ: BHKJIaJay OpraHi3oBy€ CIPUMMaHHs Ta YCBIJIOMIICHHS
iHpopmaii, a cayxaui i cipuiiMaroTh, OCMHCIIOIOTH 1 3a11aM’ ITOBYIOTb;

— MeTOJl IPOOJEMHOI0 BUKIALy: BUKJIaaa4 GopMyIitoe mpoliemMy, a ciiyxadi OeTalTHO BUPILIYIOTh
ii mig HOro KepiBHUITBOM (IIPU IIbOMY MOEIHYETHCS PETIPOAYKTUBHA i TBOpYA AISUTBHICTD);

— penpoOIyKTUBHUN METO/: CiIyXadl BUaThCs 3aCTOCOBYBATH 3HAHHS 3a 3pa3KOM;

— JIOCHIJHULIBKUNA METOA: BHKJIaZad CTaBUTh MEpel cilyxadyaMH MpoOiieMy, a BOHH CaMOCTIHHO
BHPIIIYIOTH ii;

- METOJl MO3KOBOi aTaKH: CIIyXadi BHCIIOBIIOIOTH IIOHANHOUIBIIY KIJBKICTh 176 3a HEBEIUKUN
MIPOMIKOK Yacy, OOrOBOPIOIOTH iX, a TAKOXK KJIaCU(DIKYIOTBh;

- KpyIJMH CTUN: Ciyxadi CTaBiATh OOIPYHTOBaHI NHUTAHHSA 3 TEMH, IO OOTOBOPIOETHCA,
apryMEHTYIOTb MIJIX0/U 10 IXHbOT'O BUPILICHHS, @ TAKOXK PO3IIOBIIAI0Th PO JOCATHEHHS Ta IOMUJIKH;

- UCKYCist: MOOumi3amii MpakTUYHUX 1 TEOPETHYHHUX 3HAHB CIyXadyiB, iX MOMISAAIB Ha KOHKPETHI
CIIpHI MUTaHHS, 110 PO3IJISAIAIOTHCS;

JIoIiTbHO BUKOPHCTOBYBAaTH TECTOBI 3aBAaHHS pi3HOI (OpMHU 1 Pi3HOTO CTYNEHS CKIAIHOCTI HE
TIIBKU, SIK KOHTPOJIbHY (OpMY MEpeBipKU 3HAHBb, YMiHb 1 HABUYOK CIIyXaduiB, ajie K MPOAYKTUBHUN
HAaBYaJIbHUU ITPUHOM.

3.2. PexomenoBanaireparypa

ba3osa Jgireparypa:

3.2.1. ®izuka. Monayns 1. Mexanika: Hapu. moci6. / A.T. bostpyk, FO. T.T'epacumenko,
b. @. JlaxiH Ta iH.; 3a 3ar. pen. npod. A. I1. ITomimyxka. — K. : HAY, 2006.— 176 c.

3.2.2. ®izuka. Monyns 2. Monekynsipaa ¢izuka 1 TepmoamHamika: Hapu. moci6. /
B. I. bnarosicHa, A.Il. B’sma, C. M. MemnsiinoB Ta iH.; 3a 3ar. pea. npod. A. I1. [Tomimyka. — K. :
HAY, 2005.— 191 c.

3.2.3. ®izuka. Moaynb 3.  Enexktpuka 1 Marhetusm: Hasu. moci6. / b. ®. JlaxiH,
C. JI. Makcumos, A. IL. ITomimyk Ta iH.; 3a 3ar. pea. npod. A. Il [Momimyxka. — K. : HAY, 2005. —
336 c.

3.2.4. ®izuka. Moxayne 4. KonuBanns i xBumi: Hau. moci6. / b. @. Jlaxin, K. K. Maptunuyx,
B. I. Orno6as ta in.; 3a 3ar. pea. npod. A. I1. ITomimyka. — K. : HAY, 2009. — 232 c.

3.2.5. ®izuka. Mopaynb 5. Onrtuka: Hapu. moci6. / A. Il IMommyk, X. O. Pynaumpka,
I. A. CninyxinHa Ta iH.; 3a 3ar. peq. mpo¢. A. I1. ITomimyxa. — K.: HAY, 2012. — 388 c.

3.2.6. ®izuka. Moxgyns 6. Beryn 1o kBaHTOBOI Ta aromHoi (isuku: Hasu.moci6 / I'. b. Bopator,
O. B. I'pinskina,C. I1. Kpyunnin Ta iH.; 3a 3ar. pea. mpo¢. A. Il IMomimyxa. — K. : HAY, 2015.—
232 c.

3.2.7. Kymimt B. B., ConosiioB A. M., Ky3nenoa O. . ®izuka s iHXEHEPHUX
cnemianbHocTe. KpeautHo-monyneHa cucrema. Hau. mocionuk. — ¥V 4 uy. — M. 1.MexaHnika.
MonexymsipHa ¢izuka — K.: Kamwkkose Bun-so HAY, 2010. — 220 c.

3.2.8. Kymimt B. B., ComnosiioB A. M., Ky3nemoBa O. . ®izuka and 1HXEHEPHHUX
cnemianbHocTe. KpenutHo-MomynbHa cucreMa. Hapu. mociOnuk. — YV 4 4. — M. 2. TepmonuHamika.
Enexrpomarnetusm — K.: Kamxkkose Bun-so HAY, 2006. — 232 c.

3.29. Kymim B. B., ConositoB A. M., Kysnemoa O. . ®izuka a1 iHXEHEPHUX
cnemiansHocTel. KpeautHo-mMoaynsHa cucreMa. HaBu. mocionuk. — Y 4 4. — M. 3. KonuBaHHS 1 XBUJII.
Ontuka. — K.: Kamxkkose Bun-so HAY, 2007. — 172 c.

3.2.10. Kymim B. B., ConositoB A. M., Ky3uemosa O. . ®izuka maia iHXCHEPHHX
cneuianbHocTed. KpenutHo-monynbHa cuctema. Hau. mociOnuk. — ¥V 4 u. — M. 4. KBanToBa Ta
atomHa ¢izuka. — K.: Kamwxkkose Bua-so HAY, 2008. — 232 c.
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3.2.11. ITacrymenko C. M. ®i3uka TBepaoro Tina. Snepna ¢izuka: Hapd. mocio. / - K.: Bua-Bo
Har. aBiam. ya-ty «<HAY - npyk», 2009. — 256 c.

3.2.12. Kynim B.B., Ky3nemnora O.41., Konaparenko I1.0. JlabopaTopHuii 30T 3 Gi3UKA s
CTY/ICHTIB 3a04HOI ()OPMH HABUAHHS: MPAKTUKYM.- 2-Te BHI., mepepod. — K.: Bua-Bo Hau. aBia. yH-TY
«HAY-npyx», 2010. — 68c.

JonomixHa Jiteparypa:

3.2.13. Bonopuk I1.M. ®i3zuka mns yHiBepcurtetiB / [1.M. BomoBuk. — K.; Ipminb: [lepys,
2005. — 864 c.

3.2.14. SIBopcekuit b.M., Jletnad A.A., Jlebenes A.K. JloBigHuk 3 (i3UKH I 1HXKEHEPIB Ta
CTY/ICHTIB BUIIMX HaBYadbHUX 3akiafaiB / b.M. fBopcekuii, A.A. [ernad, A.K. Jlebenes. — T.:
KHaguanena kaura - borgan, 2007. — 1040 c.

3.2.15. Youmman I1.I1. dizuxa / I1.I1. Yonman. — K.: 3uannsg, 2015. — 663 c.

3.2.16. dnr I'., ®pigman P. dizuka qis yriBepcutetiB / I'. Sur, P. ®pinman. — JIL.:
Hayrinyc, 2009. — 1513 c.

3.2.17. Kyuepyk I. M. 3aranbnuuii kypc ¢izuku. Mexanika. Monekynspaa ¢izuka 1
tepmoguHamika / . M. Kydepyk, T'op6auyk 1. T., I1. I1. JIynuk; 3a pen. mpod. I. M. Kyuepyka.— K.:
Texnika, 2006. — T.1. — 536 c.

3.2.18. Kyuepyk I. M. 3aranpauii kypc ¢izuku. Enexrpuka i maraerusm / 1. M. Kyuepyk,
I. T. Topb6auyk, I1. I1. JIyuuk; 3a pea. mpod. I. M. Kyuepyka — K. : Texnika, 2006. — T. 2. — 452 c.

3.2.19. Topbauyk I.T. Kypc ¢isuku. Ontuka. KantoBa ¢izuka / I T.opOauyk,
I. M. Kyuepyk; 3a pen. npod. . M. Kyuepyka — K.: Texnika, 2006. — T.3 — 520 c.

3.3. Indopmauniiinipecypcu B iHTepHeTi :
3.3.1.http://er.nau.edu.ua/
4. PEUTUHI'OBA CUCTEMA ONIHIOBAHHSA HABYTHUX

CTYAEHTOM 3HAHb TA BMIHb

4.1. OuiHOBaHHSA OKPEMHX BH[IIB BUKOHAHOI CTYJAEHTOM HaBYaJIbHOI POOOTH 3/1ICHIOETHCS B
6anax BiAMOBiAHO J10 Tabn.4.1.

Tabmuis 4.1
Max KUTBKICTh Max KUTbKICTh
OamniB 6amiB
B Bun
HaBYAJIBHOI pOOOTH HaBYAIBHOI POOOTH
P llenna popmal 3aouna p MerHa gopma| 3a04Ha
HaBYaHHS dbopma HaBYaHHS opma
HaBYAHHS HaBYaHHS
1 cemecTp
Monyne Ne 1 «Mexanika. MosekyaspHa ¢piznka i .
TepMOoAHHAMIKA» Monyns Ne 2 «EJlekTpHKa i MarHeTH3M»
Bun HaBuanbHOT poboTH G G By HaBuanbHOi poboTH Gaim Oamu
BukoHaHHS Ta 3aXHCT 265 = 10 BukoHaHHs Ta 3aXUCT 66%3 =
. Xy = - . -
nabopaTopHUX pooIT nabopaTopHUX poOIT 18
BukonaHnHs 3aBjaHb Ha 265 = 10 BukonaHHs 3aBJjaHb Ha 30%x4 =
X9 = - -
MPAKTUYHUX 3aHATTAX 6 MPAKTUYHUX 3aHITTIX 12
BukonaHnHs Ta 3aXucT BukonaHnHs Ta 3aXuCT
JIOMAIIIHBOTO 3aBAaHHS 10 - JIOMAIIHLOTO 3aBJIaHHS - -
(KOHTPOIBHOI POOOTH) (KOHTPOIBHOI POOOTH)
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g oonycky 0o aukonanus na oonycky 0o ukonarms
MOOYIbHOL KOHMPOLLHOT MOOYIbHOI KOHMPONILHOT
pobomu Nel cmyodenm mae 18 } pobomu Ne2 cmyoenm mae 18 }
Habpamu He MeHuie Habpamu e MeHue
BuxoHnaHHs MOLYIBHOI BukoHaHHS MOYIBHOI
KOHTPOJILHOT po6oTr Nel 20 - KOHTpPOJIBHOT poOoTH Ne2 20 -
Ycenoro 3a moaysiem Nel 50 - Ycboro 3a moayJiem Ne2 50 -
Ycboro 3a mogynsimu Nel, N2 100 -
Ycboro 3a AMCHHUILTIHOIO 100 ‘ -

2 cemectp (2-3 cemecTp JIsl 320YHOr0 BilTiJIeHHS)

Monyss Ne 3(cramionap) «KosmBaHHs Ta Monynb Ne 4 (cTanionap)  kKpamrosa, aTomMua T4
3 cemectp (3a04He Bix.) xBui. OnrTuka» 4 cemectp (3a04He BiL.) siaepHa ¢izuka»
Buxonanus ta 3axuct 46x5 = Buxonanus ta 3axuct 206x1 =
71a60paTOpHUX POBIT 26x5=10 20 11a60paTOpHUX POBIT 36x3 =9 20
BukoHaHHS 3aBAaHb Ha 56x4 = | BukoHaHHs 3aBJaHb Ha 206x1 =
0 26x5=10 36x3=9
PaKTHYHHX 3aHATTIX 20 NPaKTUYHUX 3aHATTAX 20
BukoHnaHHS Ta 3aXUCT BukoHnaHH# Ta 3aXUCT
JOMAIHBOTO 3aBAAHHS 10 20 JOMAIIIHBOTO 3aBIAHHS - 20
(KOHTpOIBHOI POOOTH) (KOHTPOIBHOI POOOTH)
s 0onycky 00 6uUKOHAHHSA s oonycky 00 ukonarms
MOOYIbHOL KOHMPOALHOT MOOYIbHOI KOHMPONLHOT
pobomu Nel cmyoenm mae 18 36 pobomu Ne2 cmydenm mae 11 }
Habpamu He MeHuie Habpamu ne MeHwe
BukoHaHHS MOAYIBHOI BuxoHaHHS MOAYIBHOI
KOHTPOJIbHOI poboTH Nel 20 40 KOHTPOJIbHOT poOoTH No2 12 )
Yceboro 3a mogyJsiem Ne3 50 - Ycboro 3a monyJiem Ned 30 -
Yceboro 3a 2 cemectp Yceboro 3a 3 cemectp
(3a04He BiggieHHn) - 100 (3a04He BinmieHHsT) - 60
Ycboro 3a moayasamu Ne3, Ne4 (cranionap) 80
CemecTpoBuii eK3aMeH 20 40
Ycboro 3a gucnMILIiHOO 100

4.2. BukoHaH1 BUJIM HaBYAJIbHOI pOOOTH 3apaxOBYIOThCS CTYACHTY, SIKIIO BIH OTPUMAaB 3a HUX
MO3UTHUBHY PEUTHHTOBY OIIIHKY.

4.3. Cyma pEHTHHIOBHX OIIHOK, OTPUMAaHHMX CTYJIEHTOM 3a OKpeMi BHJIM BHKOHAHOI
HaBYaJIbHOI POOOTH, CTAHOBUTH IOTOYHY MOJAYJIBHY PEHTHHTOBY OIIHKY, $Ka 3aHOCHTHCS JIO
BiJJOMOCTI MOJYJIbHOT'O KOHTPOJIIO.

4.4. Cyma miJICyMKOBOi CEMECTPOBOT MOJIYJIbHOT Ta eK3aMeHaliiHOol pEHTHHIOBUX OI[IHOK, Y
0ajax CTaHOBHTH IiJICYMKOBY CEMECTPOBY PEUTHMHIOBY OIIIHKY, sIKa IE€pPepaxoBYEThCS B OLIHKH 3a
HaI[lOHAJIBHOO MIKasoro Ta mkanow ECTS.

Y Bumanky aud¢epeHuiiioBaHOro 3ajiky IiJICYMKOBa CEMECTpOBa PEHTHHIOBA OIlIHKa,
MIepepaxoBYETHCS B OL[IHKY 32 HalllOHAJIbHOIO HIKaioro Ta mkanow ECTS.

4.5. TlincymkoBa cemecTpoBa PEHTHHIOBa OIliHKa B 0ajax, 3a HAI[lOHAIBHOIO IIKAJIOK Ta
mkanoro ECTS 3aHOCHTBCS 710 3a1IKOBO-€K3aMEHAIIHHOT BIJOMOCTI, HABYAJIBHOI KapTKH Ta 3aJ1KOBOI

KHW)XXKHU CTYJI€HTa, Hanpukian, tak:92/Biom./A, 87/oope/B, 79//1oope/C, 68/3a006./D, 65/3a006./E
TOIIO.
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4.6. IlincymKoBa peHTHHTOBA OIIHKA 3 AUCIUIUTIHM BU3HAYAETHCS K cepeaHboapu(pMeTHIHA
OLIIHKA 3 MiJICYMKOBHUX CEMECTPOBHMX PEHTHHIOBHUX OIIHOK y Oayax (3 i€l TUCHMIUIIHA — 33 nepuiutl
ma Opyeutl CeMECTPH) 3 HACTYITHUM ii IEPEBEJICHHSM B OIIHKH 32 HAIlIOHAJIHHOIO NIKAJIOK Ta IIKAJIOK0

ECTS.
3a3HaueHa MiJCYyMKOBAa PEUTHHIOBa OIliIHKA 3 JIUCHUIUIIHA 3aHOCUTbCs 10 Jlomatky 1o
JTUTIIIOMA.
(@ 03.02 - 01)
APKYII NIOINUPEHHSA JOKYMEHTA
Kyan :
I J\EM IIepe1aHo Bﬂazii IL.L.b. oTpumyBaua o Héinizqa [Tpumitku
PHM. (miapo3 i) A ThuMY
_ (@ 03.02 - 02)
APKYII O3HAMOMJIEHHS 3 JOKYMEHTOM
No ITigmuc Jlara
r[o_ [IpizBuie im's mo-0aTbKOBI o3HaliomyieHOi | o3Haiiomsie | [IpumiTku
P- ocobu HHS
) ) (@ 03.02 — 04)
APKYI PEECTPALII PEBI3II
No . . . -~ . BucHoBok 11010
1op. [IpizBuie im's mO-6aTbKOB1 [ara peBi3ii ITignnc AEKBATHOCTI
(@ 03.02 — 03)
APKYII OBJIIKY 3MIH
Ne nucra (cTopinkm) Ihiamac
No ocoow, Jlara Jlara
. sIKa BHECEHHS | BBEJICHHS
3MIHU . . AHYIBO- . .
3MIHEHOTO 3aminenoro | Hosoro BHECHA 3MIHHA 3MIHHA
BAaHOIO :
3MIHY
(@ 03.02 - 32)
Y3IOA’KEHHSA 3MIH
ITignuc [Hianm, mpi3BuIe Tlocana Jlata
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