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BCTYII

I[Iporpama nasuanshoi aucuumiing «IIPAKTHUKYM 3 OBPOBKH JTAHUX B EHEP-

I'ETHUILI» cknanena BianosigHo 10 0CBITHRO-IPOQECiHOT TPOrpaMu MMiArOTOBKHM MaricTpis

CHCIHATIBHICTB. 105 TpuknanHa Qizuka Ta HAHOMATEPiaIK
OCBITHS IIpOrpama: «[Ipuxnagna ¢izuka eHepreTUYHUX CUCTEM

1. Onuc HaBYAJILHOI AUCIHUILIIHA

1.1. Mera BuKIagaHHs HaBYAJIbHOI IUCIUAILIIHA
MeTtor HaBYaIbHOI quciuIuTiHd «[IpakTuKyM 3 0OpOOKH JaHWX B €HEPreTHUIl» € OTPUMAHHS CTY-
JEHTaMH CUCTEMATH30BAHMX YABIIEHb PO AITOPUTMHU MOJICIIOBAHHS MPOIIECiB B (Pi3uILL.
1.2. OcHOBHI 3aBJaHHS BUBYECHHS JUCIUAILUIIHI
3riJHO 3 BUMOTaMU OCBITHBO-TPOQECIiTHOT IporpaMu CTYIEHTH IicIis 3aCBOEHHS HAaBYAIBLHOI JUC-
mututian «[IpakTukyMm 3 00pOoOKH JaHWX B CHEPTETHII» MMOBUHHI MPOJIECMOHCTPYBATH TaKi pe3yiib-
TaTH HABYaHHS:
3HAHHS METO/IiB MOJICITIOBAHHS MPOLIECIB B (i3UIli 1 CTBOPEHHS HEOOXiTHIX AJIITOPUTMIB.
YMiHHSI BMITH 3aCTOCOBYBaTH METOJAU YHCEIHLHOTO MOJEIIOBAHHS, MPOBOAUTH aHATI3 pe3y/bTaTiB
PO3B’sI3aHHS MaTeMaTHYHUX 3a/1a4.
1.3. KinbKicTh KpeauTiB: 6

1.4. 3aranpHa KinbpKicTs rogud: 180

1.5. XapakTepuCTHUKa HaBYAIbHOT AUCITUTUTIHI
3a Bubopom
Jenna ¢popma HaBUaHHS ‘ 3aoyHa (AucTaHLiliHa) popMa HABUAHHS
Pik miaroToBku
5-ii | -
Cemectp
2-ii | -
Jlexrii
- ‘ -
[TpakTHyHi 3aHATTA
- ‘ -
JlaGopaTopHi 3aHATTS
48 rox | -
CamocriitHa poGoTa
132 ron. ‘ -
B ToMy umcni iauBiyanbHi 3aBIaHHS

1.6. 3arutanoBaHi pe3ynbTaTH HAaBYAHHS:

3riTHO 3 OCBITHHO-HAYKOBOIO Tporpamoro ««lIpukimamHa ¢izuka eHEPreTUIHUX CHCTEM.)
cnemianpHocTi 105 — Ilpukmanna izuka Ta HaHOMATEpiad CTYACHTH MAalOTh JOCSTTH TAaKUX
pe3ynbTaTiB HaBuaHHs (P):

PO1. 3natu 1 po3ymiTu cydacHy (i3uKy Ha piBHI, TOCTAaTHBOMY JUIsl PO3B’sI3aHHSI CKJIQIHUX
CreIiagi30BaHuX 33/1a4 1 MPaKTUYHUX MPOOJIeM MTPUKIATHOT (hi3HKH.



P02. 3acTocoByBaTH Cy4acHi MaTeMaTH4HI METOIH JJIsi MOOYJIOBU 1 aHaIi3y MaTeMaTHYHUX
Mojienelt (pi3UYHUX MPOIECIB.

P03. 3actocoByBaTtu e(eKTUBHI TEXHOJIOTIi, IHCTPyMEHTH Ta METOJIU EKCIEPHUMEHTAIBHOTO
JOCITIJIPKEHHSI BIACTUBOCTEH PEUOBHH 1 MaTepiajiiB, BKIIOUAIOYH HAHOMATEPiajH, IPH pO3B’sI3aHHI
MPaKTUYHUX TIPOOJIEM MPUKITAIHOT (HiI3UKH.

P04. 3acrocoByBaTtu (piznuHi, MaTeMaTHYHI Ta KOMIT'FOTEPHI MOJIEI IS JOCTIKEHHS (Pi3u-
YHUX SIBUII, PO3POOKHU MPHUIIAJIB 1 HAYKOEMHHUX TEXHOJIOTIH.

POS5. Bubuparu epexTuBHI METOIM Ta IHCTPYMEHTAJIbHI 3aCO0M MPOBEACHHS JOCTIIHKCHD Y
rajys3i NpUKJIaaHO1 (i3UKH.

P06. BigmykoByBaTn He0OXiIHY HAayKOBO-TE€XHIUHY iH(OpMaIlil0o B HAayKOBil JiTeparypi,
eJIEKTPOHHMX 0a3ax, IHIIKX JHKepeax, OUiHIOBAaTH HAJIMHICT Ta PEJIEBaHTHICTH iH(OpMaIii.

P07. KnacugikyBaTtu, aHali3yBaTH Ta IHTEPIPETYBaTH HAYKOBO-TEXHIYHY iH(OpMAIIiIO B Ta-
Ty31 NPUKIAAHOI (PI3UKU

P8. BinbHo crinkyBartucs

P9. TlpesentyBaTu pe3yibTaTH JOCTIIHKEHb 1 po3poOoK (axiBusM 1 HedaxiBLsSIM, apryMeH-
TYBaTHU BJIACHY MO3UIIIIO.

P10. [InanyBatu i opra”izoByBaTH pe3ylbTaTUBHY MPOQECiiiHy MiSIbHICTh IHAUBIAYAIBHO 1
SIK YIEH KOMaHIH MPH PO3poOIIi Ta peaiizamii HAyKOBUX 1 IPUKIIAIHUX MPOEKTIB.

P11. 3naru wisi cTamoro po3BUTKY Ta MOXKIIMBOCTI CBO€ET IpodeciitHol chepu I X T0CsT-
HEHHsI, B TOMY YHCIi B YKpaiHi.

P12. Po3ymiTH 3aKOHOMIPHOCTI pO3BUTKY MPUKIaIHOI (i3UKH, 11 MICIIEe B PO3BUTKY TEXHIKH,
TEXHOJIOT1H 1 CYCIIJIbCTBA, Y TOMY YHCIIi B pO3B'sI3aHHI €KOJOTTUHUX MPOOIIEM.

P13. OuinroBatu (iHaHCOBI, MaTepiajbHi Ta 1HIII BUTPATH, OB’ SA3aH1 3 peasizali€elo MpoeK-
TiB y cdepi NpUKIagHOI (i3UKH, COLiaNbHI, €KOJIOT1UHI Ta 1HII MOTEHILINHI HACHIIKU peani3amii
MIPOEKTIB.

2. TemMaTH4YHHIi JIAH HABYAJILHOI JUCIMILJIIHA

Po3ain 1. MaremaTnuna nporpama MATHCAD
Tema 1. MaremaTnune MozentoBaHHs (i3MYHUX MporeciB. KoM oTepHi MaTeMaTH4Hi IpOrpaMu.
YncioBHit eKcriepuMenT. Moro oco6mmBocTi Ta 061acTi 3acToCyBaHHS..
Tema 2. Ilpocti oGuucnenns. [lobynoBa miockux Ta 00’eMHHX rpadikiB. AHanmi3 rpadikiB Ha
xapakTepHi Touku. ['padidde Ta ynceapHe pO3B’I3aHHS PiBHSAHB. PO3B’sI3aHHS CHCTEM PIBHSHB.
Tema 3. OHoBUMIpHI Ta 6araToBUMIipHI MacuBU AaHuX. PoOota 3 marpuisimu. ITo6ynoBa rpadikis.
Meroau iHTEpIONAIIT — JIiHIMHA, CTITAHHOBA.
Tema 4. 3rnamxyBanns qanux. HeoOxiaHicTs 3riamkyBanHsa. Oco0iMBOCTI IbOTO Iporecy. MeTo-
I 3TJIaJKyBaHHS JaHuX. MeTonu perpecii — JIiHiMHI Ta HeJlHINHHI.
Tema 5. OGuucnenns noxigHux. [aTerpyBanus ganux. OcoOIMBOCTI PI3HUX METOJIB OOYUCIIOBAH-
HS MTOX1THUX Ta 1HTErpaiB.
Tema 6. 3Buuaiini udepeHuianbHi PIBHAHHA. IX PO3B’A3aHHS KOMI'IOTEPHHUMH METOJAMH.
Po3B’s13aHHS piBHSHB B YACTKOBUX MOX1AHUX.
Tema 7. Meton Monte-Kapio. 3acTocyBaHHS BUITaIKOBHX YHCENT B MATEMAaTUYHUX JOCIIKEHHSX.
I'eneparop BunankoBux umcena. MonemoBaHHA (PI3SMUHUX IMPOIECIB 3a JONOMOTOI BUIAJKOBUX
yucen — OPOYHIBCBKHM PyX, MPOJIT €IeMEHTAPHUX YaCTUHOK Yepe3 pEUOBUHY, BIIOUTTS CBITJIA Bij
HIEPIIABOI MOBEPXHI.



Po3ain 2. MaTteMaTuuHe MO/JIeJIIOBAHHSI B €eHepPreTUIli
Tema 8. MojentoBaHHSI pyxy TiJd Ta KOJWBaJIbHUX CHCTEM — BUIBHUX Ta BUMYIICHHX KOJIMBAHb.
CxutajaHHs KOJIMBaHb. XBUJIbOBI MTPOLIECH.
Tema 9. MonekynsgpHo-KiHETHYHA Teopis TasiB. Po3monin Mosiekys 3a MIBUIKOCTAMHU (PO3MOILT
Makcgena). Po3noain momnekyn 3a eHeprismu (po3nonisi bonmeiiMana). 3aneXHICTh TUCKY MOBITPS
BiJl BUCOTH HaJ| IIOBEPXHEIO 3eMJIi.
Tema 10. Termonepenaya. TernoBi mpolecu Mpy HAarpiBaHHI Ta OXOJIO/PKEHHI Ti1. Terionposis-
HICTh, KOHBEKIIis, TETUIOBE BUIPOMIHIOBaHHS. MOJIEIIOBaHHS MPOIIECIB MOMIMPEHHS TEIia B TiIaX.
Tema 11. TlocTiiiHMI eNEKTPUYHUN CTPpyM 3MIHHUHN €IEKTPUYHUNA CTpyM. [IpoTikaHHS CTpyMy dye-
pe3 pe3ucTopu, KOHACHCATOPH Ta 1HAYKTHBHOCTI. ENEKTpUYHUN KOTMBATBHUM KOHTYp. 3aTyXaHHS
CTpyMy B KOHTYpi. EnexTpuunuii pe3oHaHc.
Tema 12. CiekTpanbHUi aHAITI3 SIEKTPUIHUX CUTHATIB. [Ipsme Ta 3BopoTHE mepeTBopeHHsT Dyp’e.
MonentoBaHHs TPOXO/HKEHHS CUTHAIIIB Yepe3 eJIeKTpuuHi GiabTpu. BuaineHHs cCUrHaimy 3 IIyMiB.
Tema 13. 'eomeTpryHa OonTHKA. 3aKOHM BIOWTTS Ta 3aJOMIICHHS CBiTJIa. MOJEIIOBaHHS MPOXO-
JDKEHHA cBiTNa yepes3 cepenoBuiie. @opmynu Openens. [lonspusanis cBitia npu BiIOUTTI Bijg rpa-
HUII po3aiTy cepenoBuil. Jucnepcis cBitia.
Tema 14. ®izuuna onrtuka. InTepdepeniis ta audpaxiis cBiTia. MoaemoBaHHa TUGPaKIIIHHIX
KapTHH IIPU B3aEMO/IIT CBITJIA 3 pI3HUMHU 00’ €KTaMH.
Tema 15. MopaentoBaHHs CIIEKTPY BUIIPOMIHIOBAaHHS HArpiToOro Tija.
Tema 16. Atomna ¢iszuka. MoaentoBanns aociiny Pesepdopna. MoaentoBanHs mpoleciB po3naay
aTOMHOTO sijipa. PagioaktuBHMIA po3naz. JIaHIIOroBa siiepHa peaKilis.

3. CTpyKTypa HABYAJTBbHOI TUCIHILTiHI
Ha3zBu po3aiiniB i Tem Kinekicts roanu
JIeHHa opma 3a04Ha Gopma
YCBOTO y TOMY YHCI1 yCBOTO y TOMY YHCII
n | n | mab. | iHa. | c.p. a | o | mab. | 1. c.
p.
1 2 3 |4 5 6 7 8 911011 |12 |13
Po3nin 1. Maremaruuna nporpama MATHCAD

Tema 1 11 3 8

Tema 2 11 3 8

Tema 3 11 3 8

Tema 4 11 3 8

Tema 5 11 3 8

Tema 6 11 3 8

Tema 7 13 3 10

Pazom 3a poznmimom 1 | 79 21 58

Po3nin 2. MaremaTn4uHe Moaea0BaHHs y giznni

Tema 8 11 3 8

Tema 9 11 3 8

Tema 10 11 3 8

Tema 11 11 3 8

Tema 12 13 3 10

Tema 13 11 3 8

Tema 14 11 3 8

Tema 15 11 3 8

Tema 16 11 3 8




Pazom 3a pozmimom 2 | 101 27 74

Ycenoro rogud 180 - - 48 132

4. Temu 1a00paTOPHUX 3aHATH

Bunu, 3micT camocTiitHOi po6oTu

Kinekicts
FOIUH

Tema 1. MaremaTuyHe MOJICMIOBaHHS (PI3UYHUX MPOLIECIB.
KoM’ roTepHi marematuyHi mporpamu. YucnoBuii ekcnepumeHT. Moro
0COOJIMBOCTI Ta 00JIACTI 3aCTOCYBAHHS.

3

Tema 2. IIpocti o6uncienns. [lo6ynoBa mnockux ta 00’ eMHUX rpadi-
KiB. AHai3 rpadikiB Ha XapakTepHi TOUKH. ['padiuHe Ta YncenbHe
PO3B’s13aHHA PiBHIHB. PO3B’3aHHS CHCTEM PIBHSHB.

Tema 3. OnHoBUMIpHI Ta 6araToBUMipHiI MacuBu aanux. Pobora 3 ma-
tpuisimu. [To6ynosa rpadikiB. Metoau iHTepnosALil — JiHilHA,
CIJIaifHOBA.

Tema 4. 3rnamxyBanssa ganux. HeoOXigHicTs 3riamkyBanns. Ocodmau-
BOCTI IbOTO Tporiecy. MeTou 3ri1apKyBaHHs JaHuX. MeToau perpecii
— JIIHIIHI Ta HeJIHINAHI.

Tema 5. OOuncnenns noxiguux. [nrerpyBanss nanux. OcobIuBoCTI
PI3HHX METOJIB 00YHMCIIIOBAHHS IOX1THUX Ta IHTETPAIIB.

Tema 6. 3Buuaiini qu(epenianbai piBHAHHS. X po3B’a3aHHS
KOMIT FOTePHUMH MeToJ1aMH. P03B’s13aHHSI piBHSAHb B YaCTKOBUX MOXi-
JTHHX.

Tema 7. Merox Monte-Kapio. 3acTocyBaHHS BUIIaJKOBHX YHCEI B
MaTeMaTHYHUX JOCITIJDKeHHAX. [ 'eHepaTop BUMaakoBux yucen. Moje-
JOBaHHA (DI3UYHUX MPOIIECIB 3a TOTIOMOT'0I0 BUIAJKOBUX YUCEIT —
OpOYHIBCHKHUI pyX, MIPOJIT €JIEMEHTAPHUX YaCTHMHOK Yepe3 PEUYOBHHY,
BIIOWTTSI CBITJIA BiJ IEpHIaBOi MOBEPXHI.

Tema 8. MopentoBaHHs pyXy TUT Ta KOJTUBAJILHUX CUCTEM — BUTBHUX Ta
BUMYIIIEHUX KoNMuBaHb. CKIIaJaHHs KOJMBaHb. XBHIbOBI IPOIIECH.

Tema 9. MonekynsapHO-KiHETHYHA Teopis rasiB. Po3mosin monexyn 3a
MIBUIKOCTAMHU (po3moain Makcsena). Po3mosin Mosiekys 3a eHeprisiMu
(po3nonin bonbiimana). 3aieKHICTh TUCKY TOBITPSI Bill BUCOTH HaJ
MOBEPXHEI0 3eMIIl.

10

Tema 10. Terutonepenaya. Temnnosi mporecu Mpu HarpiBaHHI Ta 0XO-
Jo/KeHH] Ti1. TermnonpoBiIHICTh, KOHBEKIIis, TETJIOBE BUIIPOMIHIO-
BaHHs. MOJICITFOBaHHS MPOIIECIB IMOMIMPEHHS TeIlia B TiJIaX.

11

Tema 11. TlocTifiHuil eneKTpuYHMA CTPyM 3MIHHUHN EJNEKTPUYHHIA
ctpyM. [IpoTikaHHS cTpyMy uepe3 pe3ucTOpH, KOHJIECHCATOPH Ta 1HIY-
KTUBHOCTI. ENeKTpuuHuil KOJMBaIbHUN KOHTYp. 3aTyXaHHS CTPyMY B
KOHTYpi. EnexTpuuHuii pe3oHaHc.

12

Tema 12. CnexrpaibHUil aHami3 eleKTpU4HUX curHamis. IIpsme Ta
3BOpPOTHE nepeTBOpeHHs Dyp’e. MoienoBaHHS MPOXOKEHHSI CUTHA-
JiB uepe3 eNeKTpuuHi GpinbTpyu. BuaiieHHs CUTHATY 3 IIyMiB.

13

Tema 13. 'eomeTpruyHa onTuKa. 3aKOHU BITOUTTS Ta 3aJIOMJICHHS CBi-
Tia. MojenoBaHHs TPOXO/KEHHS CBITIIA uyepe3 cepenoBuiie. Popmy-
mu @penens. [longpusanis cBiTia npu BiAOUTTI BiJl TPAaHUI PO3ALTY
cepenoBui. Jlucnepcis cBiTa.




14

Tema 14. ®i3uuna ontuka. [Hrepdepenuis ta qudpakuis ceitaa. Mo-
JIeIOBaHHS AUQPPAKIIMHUX KapTUH MPU B3AEMOJII CBITJIA 3 PI3HUMHU
00’ exTamu.

15

Tema 15. MopentoBaHHsI CIIEKTPY BUIIPOMIHIOBAHHS HArpiTOro Tija.

16

Tema 16. Atomna ¢izuka. MoaenroBanus nocuigy Pesepdopma. Mo-
NIEITIOBaHHS TIPOIIECIB PO3May aTOMHOTO sapa. PamioakTuBHMIA po3-
naj. JIaHIroroBa sijiepHa peakiisi.

Pazom

48

5. 3aBaaHH#A AJ15 caMOCTilHOI podoTa

Buan, 3micT camocTiitHOi poboTr

Kinekicte
FOIUH

Po3srnsHyTi: MatematuuHne MOJe0BaHHS (PI3UUYHUX MPOLIECIB.
Kowmm’'torepHi MmareMaTiuHi mporpamu. UncioBuii ekcriepumeHT. Moro
0CO0OJIMBOCTI Ta 00J1ACT1 3aCTOCYBaHHSI.

8

Pozrnanytu: [Ipocti o6uncnenns. [ToOynoBa miockux Ta 06’ eMHUX
rpagikiB. AHaii3 rpadikiB Ha xapakTepHi Touku. ['padiune Ta ynce-
JbHE pO3B’s13aHHs PiBHAHB. PO3B’3aHHS CUCTEM PIBHSHB.

PosrnanyTtu: OnHoBUMIpHI Ta GaraToBUMipHi MacuBU Aanux. Po6ora 3
marpuisiva. [loGynosa rpadikis. Meronu iHTEpHosLii — JiHilHA,
CIJIaiiHOBA.

Posrnanytu: 3rinamkyBanns qanux. HeoOXiIHICTh 3TU1a/pKyBaHHSI.
Oco6mMBOCTI 1IBOTO Tporiecy. MeToau 3riapKyBaHHs JaHUX. Metoau
perpecii — JiHi}HI Ta HETIHIAHI.

PosrnsnyTt: OGuncinenHs noxinuux. InterpyBanus nanux. OcoOmnu-
BOCTI PI3HUX METOIB OOYHCIIIOBAHHS TOX1/IHUX Ta IHTETrpaliB.

PosrnsuyTu: 3Buuaiini qudepeHiianbHi piBHAHHS. X po3B’a3aHHS
KOMIT FOTePHUMH MeToJ1aMH. P03B’s13aHHS piBHSAHb B YACTKOBUX MOXi-
JTHUX.

Posrisnytu: Merog Monte-Kapio. 3actocyBaHHs BUITaJJKOBUX YUCE
B MaTeMaTHYHUX JOCIIDKEHHIX. [ 'eHepaTop BUMaAKoBUX ymncen. Mo-
JENIOBaHHS (I3MYHUX MPOLECIB 32 JOIOMOTOI0 BUMAIKOBUX YHCET —
OpOYHIBCHKHUI pyX, MPOJIT €JIEMEHTAPHUX YaCTHMHOK Yepe3 PEUYOBHHY,
BIIOMTTSI CBITJIA BiJ IIEpHIaBOi MOBEPXHI.

10

PozrnsnyTt: MozentoBaHHs pyxy TiJ Ta KOJUBAJIbHUX CUCTEM — BiJlb-
HUX Ta BUMYLIECHUX KoJuBaHb. CKIIaJaHHs KOJUBaHb. X BUJIbOBI MPO-
LIECH.

Posrnsnytu: MonexkynsipHo-KiHETUYHA Teopis raszie. Posmoain more-
Kyl 3a WBUAKOCTAMH (po3monin Makcsena). Po3moain monekyn 3a
eHeprisimMu (po3noain bonbimana). 3anexHiCTh TUCKY MOBITPS BiJ BH-
COTH HaJ| TOBEPXHEI0 3eMJIi.

10

Posrnsnyru: Teronepenaya. Tensosi mporiecu npy HarpiBaHHi Ta
OXOJIOKEHH1 TUI. TernnonpoBiAHICTh, KOHBEKIIIS], TEIIOBE BUITPOMI-
HIOBaHHs1. MOJIeJII0BaHHS MPOLIECiB NOUIMPEHHS TeIia B Tijax.

11

Posrnsinytu: IloctiliHuii enekTpuuHuil cTpyM 3MIHHUH €IeKTPUYHUIN
ctpyM. [IpoTikaHHs CTpyMy uepe3 pe3ucTopH, KOHIAECHCATOPU Ta 1HIY-
KTUBHOCTI. ENeKTpuuHuil KOMMBATBbHUI KOHTYp. 3aTyXaHHS CTPyMYy B
KOHTYpi. Enextpuunuii pesoHanc.

12

Posrnsuayrn: CriekTpanbHUN aHaTI3 eIeKTPUYHUX cUTHamIB. [Ipsime ta

10




3BOpOTHE TepeTBOpeHHss Dyp’e. MoentoBaHHs MPOXOKEHHSI CUTHA-
JIB yepe3 eNeKTpUIHi GinbTpu. BuaiieHHs curHaity 3 mymiB.

13 | Posrmsaytu:. ['eomeTpuyHa onTuka. 3aKOHU BIIOUTTS Ta 3aJIOMJICHHS 8
cBiTiIa. MOzemoBaHHs POXOJDKEHHS CBITia uepe3 cepenosuiie. Do-
pmynu @penens. [lonspuzariis cBiTiia npu BIAOUTTI BiJ TpaHUIll pO3-
niny cepenosunl. Jlucnepcis CBiTIa.

14 | Posrnsnytu: ®ismuna ontuka. [HTepdepenmis ta audpaxiis cBitia. 8
MopentoBanHs TU(PPaKIiiHAX KapTHUH MPU B3aEMOJII CBITJIA 3 Pi3HU-
MU 00’ €KTamH.

15 | PosrmsiHyTH: MopentoBaHHS CIEKTPY BHUIPOMIHIOBaHHS HAarpiToro 8
Tina.
16 | Posrmsmytu: AtomHa ¢izuka. MogemoBanHs gocniny Pesepdopaa. 8

MopentoBaHHS TPOLECIB PO3Maay aToMHOro sjpa. PamioakTuBHUI
posnaz. JlaHiorosa siiepHa peakiis.

Paszom 132

6. InmuBinyanbHi 3aB1aHHs
3a HaBYAIBHUM IUTAHOM IepeadavyeHo IBi pO3paxyHKOBO-TpadiuHi poOOTH.

Ne Tema

1 | BB noBiTps Ha pyX Tija, KUHYTOTO il KyTOM JI0 TOPU30HTY

2 | JocmimkeHHs pyXy MapyCHOTo CyJHa pH OOKOBOMY 1 3yCTpIYHOMY
BITpI

3 | 3amaua mpo mepeciiryBaHHSI

4 | Ananis i3otepm Ban-nep-Baanbca

5 | Bkiag BUIpoMiHIOBaHHS TeIJia B peKUM poOOTH NasyIbHUKA

6 | AHaii3 pe3oHaHCy B €IEKTPUUYHOMY KOJIMBAJILHOMY KOHTYPI
7

8

9

MonentoBaHHs XapakTepUCTUK MocTa Bina
Brnus ¢popmu iMynibcy Ha HOTO CIIEKTP
X1l ONTUYHHUX IIPOMEHIB B Kparuli BOAU

10 | dudpaxkuis OpeHens HA MITUHI
11 | TertoBe BUITPOMIHIOBAHHS HATPITHX TiJI

7. MeToau HaAaBYaAHHSA
[TosicHIOBaIbHO-1TFOCTPATUBHUMN, PENPOIYKTUBHHUM, €BPUCTHUHUN METOAM; METOJ MPOOIEeMHOIO
BUKJIAJICHHS.

8. MeToau KOHTPOJIIO
[Tpu ouiHIOBaHHI YCIIIIHOCTI 1 3apaxyBaHHI OKPEMHX MOAYJIB BPaXOBYIOThCS poOOTa CTyAEH-
Ta MiJl 4ac MPOBEAEHHS caMOCTiiHOI poOoTu. DOpMOIO MiJICYMKOBOTO KOHTPOJIIO YCIIIIHOCTI Ha-
BUYAHHS € 3aJliK.

9. Cxema HapaxyBaHH# 0aJiiB

TU[T2[T3[T4[T5[T6[T7 [ T8 [T9[TIO[TIl[TI2[TI3[TI4[TI5|TI6 | 3anik | Cyma

5|6 |5|6|5|6|5|6|5|5 |6 |6 |6 |6 |6 |6 |10 |100

T1, T2 ... — Temu po3aiTiB.



Kpurepii ouinioBaHHs HABYAJIbHUX A0CATHEHb

3arajgpHa MakCUMalIbHa OajibHA OILlIHKA 3a ex3aMeH ckianaruMe 40 oamis. MiHIMaIBLHUNA Mi-
JICYMKOBUH O0an cknamgarume 50 6amiB, a makcumaibHui — 100 6anis. ITimcymkoBa oriHka BU3Ha4a-
€THCS MIJISAXOM MEPEBOAY IMICYMKOBOTO Oally 3 TUCHUILUIIHU Y TPAIUIIHHY aKaJIeMIYHY OILIHKY Ha-
mioHasbHOT mKanu ("BimMiHHO", "mobpe", "3a10BiTBbHO", "HE33aJOBUITBHO" 32 IIKAJIO0, 110 HABEICHO
y MONEPeTHLOMY ITYHKT1 poO040i Iporpamu.

3aranpHa MakcHMajbHA OalibHA OLIIHKA 32 ek3aMeH ckianatume 40 G6aniB. MiHiManbHUN MTi-
AcyMKoBHiA 6an ckimagarume S50 6anis, a MmakcumanbHui — 100 6amiB. IlincymkoBa oriHka BU3Ha4a-
€THCSI TIUITXOM TIEPEBOY IMIJCYMKOBOTO Oy 3 AUCHMILIIHU Y TPATUIIHHY aKaJeMIYHy OI[IHKY Ha-
nioHaapHOI mKanmu ("BigMiHHO", "106pe", "3a10B1IKHO", "HE3a0BUIBHO" 32 IIKAJIOHO:

— “Bigminno" (90 Ta BuIie 6amiB) 3aCIyroBye CTYIIEHT, KU BUSBUB BceOlUHE 1 MIMOOKE 3HAHHS
MIPOrpaMoOBOr0 MaTepiaily, BMiHHs BIIbHO BUKOHYBATH 3aBJaHHs, epeadadeHi mporpaMoro, 3acBo-
iB OCHOBHY 1 03HAHlOMUBCA 3 JOJATKOBOIO JITEPATypPOI0, PO3YyMi€ B3a€MO3B'SI30K TOJIOBHUX MOHSTh
JUCIUIUTIHY Ta 1X 3Ha4eHHs ISl Mail0yTHBO1 ipodecii;

— “noope" (82-89 GaiiB) 3aciIyroBye CTY/ICHT, SIKHi BUSBHB IIOBHE 3HAHHS IPOTPAMHOTO Matepi-
ary, YCIIITHO BUKOHYE MepeadadeHi mporpaMoro 3aBJlaHHs, 3aCBOIB OCHOBHY JIiITEpaTypy pPeKOMEH-
JIOBaHY TIPOTPaMOI0, BUSBUB CHCTEMAaTUYHUN XapaKTep 3HAHb 3 JUCIUIUTIH 1 3JaTHHNA IO CAMOCTI -
HOTO JIOTIOBHEHHSI, aJie Iij] Yac BiIOBI i JOMYCTHB JEsKi HETOYHOCTI;

— "no6pe" (70-81 GaniB) 3acayroBye CTYJIEHT, 1[0 BUSBUB HE IIJIKOM TIOBHE 3HAHHS MPOTPaMHOTO
MaTepiany, He 3aBXAM YCIIIIHO BHUKOHYE IependadyeHi MporpaMor0 3aBJaHHs, YaCTKOBO 3aCBOIB
OCHOBHY IiT€paTypy, PeKOMEH0BaHy MPOrpaMoi0, BUSBUB HE CUCTEMATUYHHUI XapakTep 3HaHb 3
JUCIUILUTIH 1 HE 3aBXIU 3aTHUHN 70 iX caMOCTIHHOTO JOMOBHEHHS 1 Mij Yac BiIMOBiAl JAOMycKae
JesIKi HETOYHOCTI;

— "3amoBisibHO" (61-69 GainiB) 3aciIyroBy€ CTY/CHT, 110 BUSIBUB 3HAHHS OCHOBHOT'O ITPOTPaMHOTO
MaTepiaiy B 00cs31, HEOOX1THOMY JUIsl ITO/1ajIbIIOr0 HaBUaHHS Ta MailOyTHBHOI pobOTH 3a mpodeci-
€10, BMi€ BUKOHYBATH 3aBJIaHHs, Iepe0ayeHl Iporpamoro, 3HaloMuil 3 OCHOBHOKO PEKOMEH/I0Ba-
HOIO JIiTepaTyporo. Ik mpaBuio, OIliHKa ‘‘3aJ0BIJIbHO” BUCTABISETHCA CTYACHTAM, IO JOIMYCTUIIN
MMOMUJIKM Y BIJIMOB1/II HA €K3aMEH1 Ta MPY BUKOHAHHI €K3aMEHAIlITHUX 3aB/laHb, ajie sK1 BOJIOIIOTh
HeOOX1THUMHU 3HAHHSIMH I iX YCYHEHHS 32 JOTIOMOTOI0 BUKJIa/1a4a;

— "3agoBiabHO" (50-60 OaiiB) 3aciIyroBy€ CTYAEHT, IO BHSBUB YAaCTKOBE 3HAHHSI OCHOBHOTO
IIPOrpamMoBOro MaTepiany B 00cs31, HEOOX1THOMY JIJIsl TOAAJIBIIOT0 HABYaHHS Ta MallOYTHBO1T pobo-
TH 3a mpodeciero, HE 3aBXKAM BMi€ BUKOHYBATH 3aBIaHHS, MependadeHi MporpaMoro, 3HaHOMHUA
JIUIIIE YaCTKOBO 3 OCHOBHOIO PEKOMEHIOBAHOIO IITEeparyporo. SIK mpaBuiio, OIiHKa “AOCTaTHHO"
BHUCTaBJISIETHCS CTY/IEHTaM, 10 JOMYCTHJIM Tpy0l MOMMIIKU y BIJMOBIAI Ha €K3aMEHl Ta MpU BUKO-
HaHHI €K3aMEHAI[IHHUX 3aB/IaHb, aJI€ SIKI YaCTKOBO BOJIOAIIOTH HEOOX1THUMH 3HAHHIMU IS iX yCy-
HEHHS 32 JIONTIOMOTO0 BHKJIa1ava.

— "He3anoBiibHO" (40-49 GaiiB) BUCTABISETHCS CTYACHTY, SIKHi BHSBUB CYTTEBI MPOTAINHH B
3HAHHAX OCHOBHOT'O MPOTrpamMOBOr0 MaTepiaiy, JOMYCTHB MPUHIUIIOBI MOMUIKHU Y BUKOHAHHI Iie-
pendadeHnx IporpamMoro 3aBIaHb.

— "He3amoBiIbHO" (1-39 OaniB) BUCTABIAETHCS CTYJACHTY KOJH MPOTATOM CEMECTPY BiH IOMycC-
THUB Ipy0i MOMUJIKM Y BUKOHAHHI Iepe10aueHuX MporpaMoro 3aB/1aHb.
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[Tpu BuCTaBIIEHH] OL[IHKMA MOXYTh BPaxOBYBaTHCS Pe3yIbTaTH HAaBYAJIHHOI POOOTH CTYJIEH-
Ta IIPOTATOM CEMECTDPY.

IIIkxanaa omiHIOBaHHA

Cyma OaniB 3a Bci Buau | OILHKA 33 HAllIOHAJIBHOIO ILIKAJIOKO
HaBqaJIbHOL  AVUIBHOCTL | ny7g yoTHpHUpPiBHEBOT JUIsL JIBOPiBHEBOT
HIPOTATOM CEMCCTPY [IKaJY OLHIOBAHHS | IIKAJIM OLIHIOBAHHS
90 - 100 BiJIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3a0BLJIBHO
1-49 HE3aJJ0BUIBHO HE 3apaxoBaHO
10. PexomengoBaHa jiteparypa

OcHoBHa JiiTepaTypa
1. Marematuyne wmognentoBanHs Yy ¢izumi: [ligpydHuk [Uisi BUIIMX HaBUAIbHHX 3aKjiaiiB /
A.B. JlertsapeoB, M.I". Kokoniii, B.O. Macnos, B.A. Ciu. — X.: XHY imeni B.H. Kapasina, 2011. —
388 c.

2. AM. Kynaapar, M.M. Kyunpar. HaykoBo-texHiuni oouncienns 3acobamu MATHCAD Tta MS
EXEL. Piene, 2014. — 252 c.

JonomixHa jJitepatypa
1. @., Yepeanikos O. M.,. Tpeiitsx B. B. MATEMATUYHE MOAEJIFTOBAHHA CUCTEM [
[MPOLIECIB. HaBuanbuwuii mocionuk. Kuis, 408 c.

11. IMocunanus Ha indgopmauiiini pecypcu B InTepHeri, Bigeo-aexkuii
iHIIIe MeTOOHYHE 320e3IeYeHHA

1. http://physics.com.ua/
2. https//nmetau.edu.ua/ua/imdiviz001/p2455



http://physics.com.ua/
http://www.google.com/url?q=http%3A%2F%2Fnik-show.ru%2Fmoscow%2Fmedia%2Fvideo&sa=D&sntz=1&usg=AFQjCNEdR6CuPAV4XN5Ctaoxh6GSGxSTEw
http://www.google.com/url?q=http%3A%2F%2Fnik-show.ru%2Fmoscow%2Fmedia%2Fvideo&sa=D&sntz=1&usg=AFQjCNEdR6CuPAV4XN5Ctaoxh6GSGxSTEw
http://www.google.com/url?q=http%3A%2F%2Fnik-show.ru%2Fmoscow%2Fmedia%2Fvideo&sa=D&sntz=1&usg=AFQjCNEdR6CuPAV4XN5Ctaoxh6GSGxSTEw
http://www.google.com/url?q=http%3A%2F%2Fadalin.mospsy.ru%2Fl_01_10.shtml&sa=D&sntz=1&usg=AFQjCNFic5HF6dlqXjPyXjf3vDd3DFbj6A
http://www.google.com/url?q=http%3A%2F%2Fadalin.mospsy.ru%2Fl_01_10.shtml&sa=D&sntz=1&usg=AFQjCNFic5HF6dlqXjPyXjf3vDd3DFbj6A
http://www.google.com/url?q=http%3A%2F%2Fcmodel.in.ua&sa=D&sntz=1&usg=AFQjCNHlH5YRE5goJk7lsw0pU3OvDEjh2Q
http://www.google.com/url?q=http%3A%2F%2Fcmodel.in.ua&sa=D&sntz=1&usg=AFQjCNHlH5YRE5goJk7lsw0pU3OvDEjh2Q
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