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1. 3araabHa indopmanin

HasBa aqucuumniau

Byrneneri Ta okcuIHI HaHOMAaTepiaau

OcBiTHs Iporpama

Crherrianizaitis (3a HassBHOCTI)

CreuiajbpHIiCTh

l'any3pb 3HaHB

10 IIpupogHudi HAYKH

OcBiTHill piBeHb MaricTp
Craryc QUCUMIUTIHA BUOIpKOBa
Kypc / cemectp 3/6

Po3smoain 3a BUgaMu 3aHSTh Ta
roJrHAMU HaBYaHHS (SIKIIO
nepeadaveHi HIII BUIH, JTO1aTH)

Jlexuii — 20 rop.
[Tpaktuysni 3ausatTs — 10 rox.
Camocriitna po6ota — 60 ron.

MoBa BUKJIagaHHA

yKpalHCbKa

Ilocunanus Ha cailT
JNUCTAHLIHOIO HABUYAHHA

www.d-learn.pnu.edu.ua
https://test-d-learn.pnu.edu.ua/

2. Onuc nucHuILIiHA

Mera ta mini AUCUUILTIHU

Kypc «ByrmeneBi Ta OKCHAHI HaHOMAaTepiaau» CTBOPEHHMH Js MAaricTpiB OCBITHBOT
nporpamu «105 Ilpukmagna ¢izuka i Hanomarepianu». Kypc po3poOneHo ans toro, mob
copMyBaTH y MariCTpiB ysBICHHS IPO MPUHIUIIOBO HOBI (pi3MKO-XIMIYHI ABHIIA 1 IPOLIECH,
II0 MpHUTAMaHHI BYIJEIEBUM 1 OKCHJIHMM HaHOMaTepianam (IOpPHUCTI CTPYKTYpH,
HAaHOTPYOKH, (ylnepeHr, KOMIIO3UTH/AaKTUBOBAHUM BYIJIEIb, HAHOOKCHUIHM IEPEXiTHUX
metaniB) Taki 3HaHHS € 0OOB’SI3KOBUMU TIPH LUICCIIPIMOBAHOMY IXHHOMY BHKOPHCTaHHI y
MPUCTPOSX HAKOTTUYCHHS 1 30€pe’KeHHS eJIeKTPUYHOT eHepril.

Mera: BiONOBITHO 10 CyYyaCHMX BUMOT 3a0€3MEYMTH MAaricTpiB 3HaHHIMH IpO (Hi3UKO-
XIMI4HI BIACTUBOCTI BYTJICIIEBUX 1 OKCHIHUX HAHOMATEpialiB, METOAHM IXHBOTO OTPUMAHHSI
Ta JIarHOCTHKHU. B Kypci mogaHo BiOMOCTI PO Cy4acHUM CTaH Ta MEPCHEKTUBH PO3BUTKY
JOCIIKCHb HAHOIIOPHCTHX BYTJICIIEBUX MaTepialiB Ta KOMIIO3UTIB (aKTHBOBaHHIA BYTJIEIb /
HAHOOKCHU/IM TEePEXITHUX METATIB), 30KpeMa MPO OCHOBHI HAINPSIMKU IXHHOTO 3aCTOCYBAHHS
B MPUCTPOSX HAKONWYECHHS Ta 30epiraHHs eIeKTPUYHOI eHeprii. PO3riasHyTi enekTpoxiMidHi
MIPOLIECH, SKi CYIIPOBOJIKYIOTh TEHEPAIlil0 Ta HAKOTIMYEHHs eNneKTpuuHoi eHeprii. OcobnuBa
yBara MpHJUIeHa BUCBITJIIEHHIO KOHKPETHHX TEXHOJOTIYHUX YMOB OTPHUMAaHHS BYTJICIIEBHX
HaHOMaTepialliB 3 CHPOBUHHU POCIMHHOIO MMOXO/KEHHS Ta BIUIUB YMOB CHHTE3y Ha MOPHUCTY
CTPYKTYpY, BEJIMYMHY PO3BHUHYTOI IOBEPXHi, MOBENIHKY B BOJHHMX Ta AalpOTOHHUX
enekTponitax. OkpeMa yacTMHa Kypcy NpHCBSUY€HA NMpUHIUIAM (GOpMyBaHHS MPUCTPOIB
reHepauii Ta HaKONMHWYEHHS CJIEKTPUYHOI eHeprii, omnTumizamii IXHIX €MHICHUX Ta
CHEePreTUYHUX XapaKTEPUCTHUK 32 PaXyHOK THX YM IHIIMX MEXaHi3MIB HAKOIMUYEHHS 3apsay,
30KpeMa 3 BUKOPUCTAHHSAM MOJBIHOTO €JIEKTPUYHOTO LIapy, MCeBJA0EMHOCTI.

VY pe3ynbTari BUBYEHHS HaBYAJIbHOI JUCIUILIIHM MaricTp MOBUHEH:

3HaTH OCHOBHI MOHATTA 1 TEpMIHH. MOPUCTHH BYIJIELEBUI MaTepial, rpadel, ¢yiepeH,
byneput, HAaHOTPYOKH, XipalbHICTh, TOABIMHUN €NEKTPUYHUH IIap, ICEBIOEMHICTD, BOJIHI I




anpPOTOHHI EJIGKTPOJIITH, IMIIEIaHC, TOPUCTICTh, IHTEPKAJALIS, KOMIIO3UTH, AKTHBOBAHHIA
ByIJIelb / OKCHTHI HAHOMATEPIaJIH.

Bmiti 3acTocoByBaTH OTpHUMaHi 3HaHHA JUIA OTPUMAHHsS BYIJICLIEBUX MaTepiaiiB Ta
OKCH/IIBIIEPEXiTHUXMETAIB3 Hamepe] 3aJaHUMH XapaKTePUCTUKAMH, BCTAHOBUTH IXHI
OCHOBHI XapaKTEPUCTUKH, 30KpeMa IHUTOMY IIOBEPXHIO, PO3MOALT HOp 3a po3Mipamy,
HasBHICTh MOBEPXHEBUX (PYHKLIOHATBHUX I'PYI, TUTOMY €IEKTPONPOBIIHICTh, CHOPMYBATH
IPUCTPOINJIS TeHepalii Ta HAKOMUYEHHS eJIEKTPUYHOI eHeprii 1 BCTAHOBUTH IXHIO MUTOMY
€MHICTb, TUTOMY MOTYXHICTh, BHYTPIIIHIN OMip, BUSCHUTH BILUTUB Ha JIaH1 XapaKTEPUCTUKU
TUX M IHIIUX QYHKI[IOHATBHUX IPYIL.

KomnereHnTHoCTI

CKO02. 3naTHicTh (hOpMYITIOBATH, aHANI3YBATH T4 CHHTE3YBAaTH PIlICHHS HAYKOBHX IMPOOIEM B
oOmnacTi (hi3ukH Ta/abo acTpOHOMI.

CKO03. 3paTHiCTh Mpe3eHTYBaTH pPE3YJIbTaTH NPOBEACHUX JOCHIKEHb, a TaKOX CydacHi
KOHIIeNLii y ¢i3uili Ta/abo acTpoHOMIi (paxiBIAM 1 HePaxiBIsIM.

CKO4. 3natHicTh KOMYHIKYBaTH 13 KOJETaMH YCHO 1 MUCHMOBO JIEP>KaBHOIO Ta aHTJIMCHKOIO
MOBaMH LI0JI0 HAYKOBHX JIOCSITHEHb Ta PE3YNbTaTiB IOCHIIKEHb B 00nacTi (i3uku Ta/abo
aCTPOHOMI.

CKOS. 3patnicts cnpuiimMatu HOB03100yTi 3HaHHA B oOjacTi (pi3MKM Ta acTpoHOMIi Ta
IHTErpyBaTHu iX i3 y)kKe HasiBHUMHM, a TAaKOX CaMOCTIMHO ONaHOBYBATH 3HAHHS 1 HABUYKH,
HEOOXIIH1 U1 pO3B’sI3aHHs CKJIAIHUX 3a/1a4 1 Tpo0JIeM y HOBUX Ui cebe JeTali30BaHuX
npeaMeTHUX  obnmactax  (idukm  Ta/abo  acTpoHoMii W JOTHMYHUX 0 HHX
MDKIUCIUTITIHAPHUX 00IaCTSX.

CKO08. 3natnicTs (opMyiIIOBaTH HOBI TIOTE3U Ta HAYKOBI 3ajaa4i B obnacti (izuxu Ta/abo
acTpOHOMIi, BUOMpATH BIANOBIIHI METOAU Ui iX PO3B’SI3aHHA 3 ypaxXyBaHHSIM HasBHUX
pecypcis.

CKO09. 3pathicTe miaHyBaTH Ta TMPOBOAMTH EKCIIEPUMEHTH Yy obsacti (izuyHOro
MaTepialo3HaBCTBA, OINpPallbOBYBAaTH EKCIIEPUMEHTANIbHI JlaHi, TOSCHIOBATH pPE3YJIbTaTH
eKCTIEPUMEHTY 3 BUKOPHCTAHHAM aKTyaJbHHUX (PI3UYHUX TEOPIH.

IIporpamui pe3y1bTaTH HABYAHHA

PHO09. AnanizyBatu Ta y3araJbHIOBaTH HAyKOBI pe3ylbTaTH 3 OOpaHOro Hampsmy (izuku
Ta/abo0 acTpOHOMIi, BIACTIAKOBYBaTH HAWHOBINI JOCATHEHHS B IIbOMY HampsMi,
B3a€EMOKOPHCHO CITUIKYIOYHCH 13 KOJIETaMH.

PH10. BigmykoByBaTu iH(dopmarmiro i gaHi, HEOOXiAHI Ui PO3B’S3aHHS CKIATHUX 3a]a4
¢i3ukn Ta/abo acTpoHOMIi, BHKOPHCTOBYIOUM pI3HI JKepena, 30KpeMa, HayKOBi
BUJIaHHS, HAYKOB1 0a3M JaHMUX TOIO, OLIHIOBATH Ta KPUTHUYHO aHAII3YBAaTH OTPUMaHi
iHbOpMaIlito Ta aHi.

PH11. 3actocoByBaTH TeOpii, NPUHIMIM 1 METOAM (IBUKK Ta/abo acTpoHOMIl s
PO3B’SI3aHHS CKIAHUX MDKIUCIUILTIHAPHUX HAYKOBUX 1 IPUKJIATHUX 33]1a4.

PH13. CrBoproBatu ¢i3uuHi, MaTeMaTH4YH] 1 KOMII IOTEPHI MOJEJi MPUPOJHUX OO’ €KTIB Ta
SIBUIILI, IEPEBIPATH 1X aJ€KBATHICTh, JOCTIKYBATH iX AJIs OTPUMaHHS HOBUX BUCHOBKIB
Ta MOTJIMOJICHHS PO3YMIHHS IPUPOJIH, aHATII3YBATH OOMEKEHHSI.




. CTpyKTYypa AUCHUILTiHH

No Tema Pe3ynbTatn HaBUaHHS 3aBIaHHsA
Tema 1. Cnocobu ortpumanus | BigmrykoByBatm  indopmamito 1 gasi, | * TecToBi 3aBIaHHS
Ta MoaMQiKamii HAHOIOPHICTOro | HEOOXiMHI TS PO3B’S3aHHSA CKIAJHUX 3a/1adu * 3aBaHHA IS
BYIJICIIEBOTO MaTepiaity ¢bi3uku Ta/abo acTpoOHOMil, BUKOPUCTOBYIOUM | iHIHMBiZyasbHOL
Bumorn 1o BUXiIHOI CHPOBHHH. | pi3HI JpKepena, 30KpeMa, HAYKOBI BUIAHHS, poboTH
laporepmanbHa METO/IUKA | HayKoBl 0a3u JaHUMX TOIIO, OLIHIOBATU Ta | e 3apmanus s
OTpUMAaHHS HAHOMPHCTOTO | KPUTUYHO aHATiI3yBaTH OTPHMaHI iHPOPMAIIIFO HPaKTUIHKX 3aHATH
BYTJICLICBOT'O martepilaiy. | Ta JaHl. . 3aBI[aHHﬂ gt
Mexani3mu (izuuHoi akTuBawLii. | 3aCTOCOBYBaTH TeOpil, NPUHIMOM 1 METOOM | camocTilinoi
1. MeXElHiE:M.I/I XIMIYHOT aKTHBamii. [ Gisuki Ta/abo acTpOHOMIi UL PO3B’S3AHHA |  poGorw
TepMOXlMl?HO MOI[I/I(I)iKOBaI.{I/If/'I CKJIaTHIX MDKIUCIHTUTIHAPDHAX HAaYKOBHX 1 « KonTpoubHi
BYTJICIIEBHI MaTepiaj. | IpUKIaJHUX 3a/1ad. 3AIATAHHS
JlommyBaHHSHAHOIIOPHCTOr O CrBoproBat  (i3WuHi, MareMaTH4Hi 1
BYIJIELEBOTO MaTepiady | KOMIT'IOTepHI MOAENI HNPUPOAHUX 00 €KTIB Ta
MeTajaM 3 BHCOKOIO TYCTHHOIO | SIBHIL, mepeBipsATH  iX  aJEKBATHICTS,
eNeKTPOHHMX cTaHiB. JlaszepHa | mociijukyBaTH iX Ml OTPHUMaHHS HOBHX
MoaudiKaris BYIJICIIEBOTO | BUCHOBKIB ~ Ta  IOTJIMOJICHHS  PO3YMIiHHS
MaTtepiaiy. TIPUPO/IH, aHATI3YBaTH OOMEKEHHSI.
Tema 2. Meromu nocmimkens | BinmrykoByBatm — indopmamito 1 madi, | * Tecrosi 3aBranHs
HAHOIIOPHCTOIO  BYIJICHIEBOI'O | HEOOXiMHI AJIsI PO3B’S3aHHS CKIAJHWX 3a7ad | ¢ 3aBHaHHA I
MaTtepiaiy. ¢bi3uku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUM | iHIHMBiXyasbHOL
IMopomerpis. [Turoma noBepxHs | pi3Hi JDKepena, 30KpeMa, HAyKOBI BUAAHHS, [ poOOTH
Ta PO3IOALT IOP 3a PO3MipaMH. | HaykoBi 0a3W JaHWX TOIIO, OLIHIOBATH Ta | e 3aBmaHHs IS
ImmiemancHa CIICKTPOCKOITiS. | KpUTUYHO aHANI3yBaTH OTpUMaHi iH(opMarito CEMiHAPCHKMX 3aHATH
Jiarpamu Haiiksicra, ix aHani3. | Ta gaHi e 3aBaHHA IS
Tepmorpadiunuit aHanis. [ 3acTocoByBaTH TEOPIl, NMPHUHIMIM 1 METOMM | camoctiiiHOi poGOTH
2 IMoBepxHuesi (byHKuipHanbgi ¢iznku Ta/a§0 aCIpOHinI JUIs pOSB’HSaHHS.{ « KonTpousHi
TPYIH, iXs BUABJIEHHA i aHali3 | CKIaJHUX MDKIMCIMIUIIHAPHAX HAYKOBHX 1 | sarmranoo
MISIXOM Paman 1 MY | npuknagHux 3a1a4.
CHEKTPOCKOMIi. [ukniuna | CtBoproBatn  i3WyHi,  MaTreMaTHyHi 1
BOJIbTAMIIEPOMETpisl.  BombT- | KOMIT'IOTEpHI MOJENI MPUPOTHUX 00’ €KTIB Ta
(apaaHi XapaKTEpPUCTHKH. SIBHILL, mepeBipsATH  iX a7IeKBaTHICTb,
JOCHI/DKYBAaTH iX Uil  OTPUMAaHHS HOBHX
BHCHOBKIB ~Ta IOITMOJEHHS  PO3YyMIHHA
TIPUPOIH, aHATI3YBaTH OOMEKEHHSI.
Tema 3. Mogeni ITEIIL BimurykoByBaTh iH(opMaIrio 1 nadi, | ® TecroBi 3aBraHHs
YmoBa yrBoperns [IEI. Pome | HeoOXimHi Uit po3B’s3aHHS CKIAJHUX 3a1ad | ¢ 3apmaHHA Ui
XiMIYHUX ~ TOTEeHLianiB  1pu | Gisuku Ta/abo acTpOHOMii, BUKOPHCTOBYIOUM | iHAMBILyaIbHOI
yrBopensi  IIEII.  Mogens | pi3Hi JpKepena, 30KpeMa, HaykoBi BHJAHHSA, | poGoru
I'enbMmrombia. BpaxyBanHs | HaykoBi 0a3u JaHUX TOILO, OLIHIOBATU Ta | e 3apmanus s
KOHIICHTpAIlii  eJIEKTPOINITY 1 | KpUTHYHO aHATi3yBaTH OTPHMAaHI iHPOPMAIIIFO CEMiHAPCHKMX 3aHATH
BEJINYNHA NPUKJIAZIEHOTO | Ta JaHi. e 3aBIaHus Ui
norenmiany B moxem I'yi- | 3acrocoByBatn Teopii, NPHHIMIM 1 METOIM | camocriitHoi poGoTH
3 Uemnena. JwndysziiHa mozens | ¢isumkn Ta/abo acTpoHOMIl I PO3B’sI3aHHS

ITENT. Monens IrepHa.
ConpBatoBaHicTh. BpaxyBaHHS
po3mipy HOHIB  €JIEKTPOIITY.
Mogens Boxpica-Mromnepa.
®opmyna g TopwmHu TTEL.

CKJIaTHUX MDKIUCIHTUTIHAPDHAX HAaYKOBHX 1
TIPUKJIAHUX 337a4.

CrBoproBat  (i3W4Hi, MaTeMaTH4HI 1
KOMIT FOTEpHI MOJETI MPUPOTHHUX 00’ €KTIB Ta
SIBUIIL, TIepEeBipsSITH ix aJIeKBaTHICTD,
JOCII/DKYBAaTH iX JUIL  OTPUMAaHHS HOBHX
BHCHOBKIB Ta IOITMOJEHHS  PO3YyMIHHA
TIPUPOAH, aHATII3YBATH OOMEK CHHSI.

* KonTpomnbHi
3aIUTaHHS




Tema 4. [aTepkamnsuiitai
MpoIecd B HAHOMOPHUCTHX
BYIJICLIEBUX MaTepiaiax.
OCHOBHI TOHSTTS 1 TEPMIHH.
Meroau IHTepPKaTFOBAHHS.
TepMiuHO-eKCIIO3HIII HHUHA,
XIMIYHO-CEJIEKTUBHHH,
enekTpoxiMiganit. CTpyKTypHI
CaNICKTHiIHTCPKITFOBAHHSI.
®da3oBi TIEPETBOPEHHS,
3YMOBJICHI TporecaMu
inTepKansmii. [oiHTepKaAImis i
KOIHTEpKaJIALIisl. 3apsoBui
CTaH “rOCTHOBOI” MiJACHCTEMHU.

BimurykoByBaTH iH(opMaIrito i naHi,
HEOOXiJHI i1 PO3B’SA3aHHS CKIAJHUX 3a]ad
¢i3uku Ta/abo acTpoHOMii, BHKOPHCTOBYIOUH
pi3HI JpKeperna, 30KpeMa, HAYKOBI BHUIAHHS,
HAyKOBI 0a3W MJaHUX TOIIO, OIIHIOBATH Ta
KPUTHYHO aHaJIi3yBaTH OTpuMaHi iH(opmaito
Ta JIaHi.

3acTocoByBaTH TeoOpii, NPUHIMIIN 1 METOIH
¢izuku Ta/abo acTpoHOMIl AT PO3B’SI3aHHSI
CKJIaTHIX MDKIUCIHTUTIHAPDHAX HAaYKOBHX 1
TIPUKJIAHUX 337a4.

CrBoproBat  (i3W4Hi, MaTeMaTH4HI 1
KOMIT FOTEpHI MOJETI MPUPOTHHUX 00’ €KTIB Ta
SIBUIIL, TIepeBipsSITH ix aJIeKBaTHICTD,
JIOCHI/DKYBAaTH iX Uil  OTPUMAaHHS HOBHX
BHCHOBKIB ~Ta TOITMOJEHHS  PO3YyMIHHA
TIPUPOIH, aHATI3YBaTH OOMEKEHHSI.

 TecroBi 3aBaaHHs

e 3aBIaHHs 11
IHIUBIyaIbHOI
pobotu

e 3aBaHHs 1
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 11
camocTiiiHoi poboTH
*» KonrpomnbHi
3aIUTaHHS

Tema 5. Ilpunmmn poGotu Ta
Kacudikamis eIeKTPOXiMIdHNX

KOHJICHCATOpiB Ta
JDKEpeIeNIeKTPIIHOICHEPT .
Haxonmgenus 3apsny
TIOBIHHIM CJIEKTPUYHUM
IIapOM. [ceBnoemuicue
HakoNW4eHHS 3apsny. Poms
A30TOBMICHHX rpyIL
Kommosntr Ha OCHOBI
HAHOIIOPHCTOTO  BYIJICLIEBOT'O
MaTtepiary Ta
HAHOOKCH/IiBIIEpEXi THIXMETA1
B. [l'iOpumni enexTpoximiuHi
CHCTEMH.

BimurykoByBaTH iHpOpMaIIiFo i naui,
HEOOXiHI UIT PO3B’SA3aHHS CKIAJHUX 3a7ad
¢i3uku Ta/abo acTpoHOMii, BHKOPHCTOBYIOUH
pi3HI JpKeperna, 30KpeMa, HAYKOBI BHUIAHHS,
HAyKOBI 0a3W JaHUX TOIIO, OIIHIOBATH Ta
KPUTHYHO aHaJIi3yBaTH OTpuUMaHi iHdopmaito
Ta JIaHi.

3acTocoByBaTH TeOpii, NPUHIMIIN 1 METOIH
¢i3uku Ta/abo acTpoHOMIl AT PO3B’SI3aHHSI
CKJIaTHIX MDKIUCIHTUTIHAPDHAX HAaYKOBHX 1
TIPUKJIAHUX 337a4.

CrBoproBat  (i3W4Hi, MaTeMaTH4HI 1
KOMIT FOTEpHI MOJETI MPUPOTHHUX 00 €KTIB Ta
SIBUIIL, TIepeBipsSITH ix aJIeKBaTHICTD,
JOCHI/DKYBAaTH iX JUIi  OTPUMAaHHS HOBHX
BHCHOBKIB Ta IOITMOJEHHS  PO3YyMIHHA
TIPUPOIH, aHATI3YBaTH OOMEKEHHSI.

 TecroBi 3aBaaHHs

e 3aBmaHHs 11
IHIUBIyaIbHOT
pobotu

e 3aBmaHHs 1A
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 1A
camocTiiiHoi poboTH
*» KonTpomnbHi
3aIUTaHHS

Tema 6. Bumoru o eiemeHTiB
KOHCTPYKI T
CYTIepKOHIECATOPIB Ta
MIPUCTPOIBIeHEpalliieNIeKTpOeHE
prii.

Cnocobu BUT'OTOBJICHHS
CIIEKTPOMiB, iX ONTHMajbHA
TOBIIMHA. B3a€eMO3B’SI30K MIiX

MacamMH CJICKTPOJIB.
Cenapatop.llonna i
€JIEKTPOHHA MIPOBITHICTH

cerapaTtopa. Bomni 1 anpToHHI
€IIEKTPOITITH, 1X TMPOBITHICTH Ta
Hampyra JIEKOMITO3HIII1.
Meraniuai 1 1macTMacoBi
KOPITYCH: TIEPEBard i HEIOMIKH.
CtpyMoO3HiIMaYi.

BimurykoByBaTH iH(opMaIrio i naHi,
HEOOXiHI UIT PO3B’SA3aHHS CKIAJHUX 3a]ad
¢i3uku Ta/abo acTpoHOMii, BHKOPHCTOBYIOUH
pi3HI JpKeperna, 30KpeMa, HAYKOBI BHUIAHHS,
HAyKOBI 0a3W JaHUX TOIIO, OIHIOBATH Ta
KPUTHUYHO aHaJIi3yBaTH OTpuMaHi iHdopmaito
Ta JaHi.

3acTocoByBaTH Teopii, NPUHIMIIN 1 METOIH
¢izuku Ta/abo acTpoHOMIl AT PO3B’SI3aHHS
CKJIaTHIX MDKIUCIHTUTIHAPDHAX HAaYKOBHX 1
TIPUKJIAHUX 337a4.

CrBoproBat  (i3W4Hi, MaTeMaTH4HI 1
KOMIT FOTEepHI MOJETI MPUPOTHHUX 00 €KTIB Ta
SIBUIIL, TIepeBipsITH X aJIeKBaTHICTD,
JOCHI/DKYBAaTH iX JUIi  OTPUMAaHHS HOBHX
BHCHOBKIB ~Ta IIOITMOJICHHS  PO3YMIHHA
TIPUPOIH, aHATI3YBaTH OOMEKEHHSI.

 TecroBi 3aBAaHHs

e 3aBmaHHs 11
IHIUBIyaIbHOT
pobortu

e 3aBmaHHs 11
CEeMIHAPCHKUX 3aHATh
e 3aBIaHHs I
camocTiitHoi poboTH
* KonrponbHi
3aIUTaHHS

Tema 7. Excruryarariiai
XapaKTEePUCTUKU
CYTIEPKOH/ICHCATOPIB Ta
TIPHUCTPOIB TCHEPYBaHHS
eJIEKTPUYIHOI eHeprii.

[Muroma eMHICTH 1 BHYTpIIIHIH
orip, ONTUMAaNTEHE
CIIBBIIHOIIEHHS MDK HHMH.

BimurykoByBaTh iH(opMaIrio i naHi,
HEOOXiJHI UIT PO3B’SA3aHHS CKIAJHUX 3a7ad
¢i3uku Ta/abo acTpoHOMii, BHKOPHCTOBYIOUH
pi3HI JpKeperna, 30KpeMa, HAYKOBI BHUIAHHS,
HAyKOBI 0a3W MJaHUX TOIIO, OIHIOBATH Ta
KPUTHYHO aHaJIi3yBaTH OTpuMaHi iHdopmaito
Ta JaHi.

3acTocoBYBaTH TEOpii, MPHUHIMIN i METOAU

e TecToBi 3aBIaHHs

e 3aBIaHHs I
IHIUBITya bHOT
pobotu

e 3aBmaHHs 1A
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs I




Iuroma ewnepris 1 mnuroma

TIOTY>KHICTb. Kynoniscbka
e(pCeKTHBHICTh, 1i 3aJCKHICTH
BIJ KIJIBKOCTI LIMKJIIB
3apsiLy/po3psay.

CynepkoHIeHCATOpU Ta
TIPUCTPOI TeHeparii
€JIEKTPUYHOL eHeprii, 110
MPAIfOIOTh 32  IPHHIUIIOM
3apsamy/po3psaLy TEMN],

TICEBIOKOHEHCATOPH, T10pHaHi
€IIEKTPOXiMIiUHI CHCTEMH, IXHIi
TIepeBary i HeJOMIKH.

¢i3uku Ta/ab0 acTpoHOMIi AT PO3B’SI3aHHS
CKJIaTHUX MDKIUCIHTUTIHAPDHUX HAYKOBHX 1
TIPUKJIAJHUX 33/1a4.

CrBoproBati  (i3W4Hi,  MaTeMaTH4Hi 1
KOMIT FOTEepHI MOJIETI NMPUPOJTHHUX 00 €KTIB Ta
SIBUIIL, TIEPEBiPSITH ix aJIeKBATHICTD,
JIOCHI/DKYBATH iX JUIi  OTPUMAaHHS HOBHX
BHCHOBKIB ~Ta TOITMOJEHHS  PO3YyMIHHA
TIPUPOAH, aHATII3YBATH OOMEK CHHSI.

camocTiiiHoi poboTH
*» KonrpomnbHi
3aIUTaHHS

Tema 8.Tunwm enexrposniTiB

Boani " aIlpOTOHHI
enekrpomitd. Hampyra, sxy
BUTPUMYE TOW UM  IHIIMH

BimurykoByBaTh iH(opMaIrio i naHi,
HEOOXiJHI UIT PO3B’SA3aHHS CKIAJHUX 3a1ad
¢i3uku Ta/abo acTpoHOMii, BHKOPHCTOBYIOUH
pi3HI JpKeperna, 30KpeMa, HAYKOBI BHUIAHHS,

e TecToBi 3aBIaHHs
e 3aBmaHHs 11
IHAWBITyaTHHOT
pobortu

EIICKTPOITIT. HayKkoBi 0a3u JaHUX TOILO, OLIHIOBATU Ta | e 3apmanus mis

KPHTUYHO aHalli3yBaTH OTPMMaHi iHQOPMAIIO | ceMiHAPCHKUX 3aHATH

Ta JaH1. ] ) e 3aBIaHHs 11

3acTOCOBYBATH TEOpIii, NMPUHUMIIKM i METOMM | camoctiiiHoi poGoTH

¢i3uku Ta/abo acTpoHOMIl AT PO3B’SI3aHHI « KonTpousHi

CKJIAJHUX MDKIUCIUIUIIHAPHMX HAYKOBHMX 1 | sanuramns

NPHUKJIaJHAX 3a/1a4.

CrBoproBatit  ¢i3uyHi, MaremaTtnyHi i

KOMIT FOTEpHI MOJETI NMPUPOTHHUX 00 €KTIB Ta

SIBUIIL, TIepeBipsSITH ix aJIeKBaTHICTD,

JNOCTIDKYBaTH 1X Ui OTPUMAHHS HOBHX

BHCHOBKIB Ta IOITMOJEHHS  PO3YyMIHHA

TIPUPO/IH, aHATI3YBaTH OOMEKEHHSI.

4. CucremMa OiHIOBaHHS KypCy
HakonuuyBaHHs OatiB MMiJ Yac BUBYCHHS TUCITUTUTIHA
Bunu HaBuanbpHOT poboTH MakcumaiibHa
KUTBKICTh OaltiB

Jlexmis 10
JlaGopaTopHi 3aHATTS 70
Camocriiina po6ota 10
InauBinyanpHe 3aBIaHHS 10
3amik 0
MaxkcumanbHa KUTbKICTh OaJTiB 100

5. OuiHBaHHs BiANOBiAHO 10 rpadiKy HABYAJILHOTO NPOLECY

Bunu HaB4anpHOL HaBuaibHi THXHI p
pOGOTH 112[3[4]5[6]7[8[9[10[11[12]13[14]17 a30M

Jlexmil 2 2 2 2 2 10
JlaGopaTopHi 3-Ts 10 10 10 10 10 10 10 70
CamocriiiHa p-ta 10 10
InauBinyanpHi 5 5 10
3aBIaHHs

Bceworozatmwkaens | 2 |10 2 (101 2 (10} 2 |10 2 |10 5 (10| 5 (10|10 100

IIpumitka: He peKOMEHYEThCS Ha OAWH THXK/ICHD INITAHYBATH KUJIbKa ()OPM KOHTPOITIO.




Kpumepii oyintosanns 3a 100-6anvroro wxanomw:

e 90-100 6anie — CTyneHT BUIBHO BOJIOJIE HABYAIBHUM MaTepialioM; BUCIOBIIOE CBOL
OYMKH; TBOPYO BHUKOHYE IHAMBIAYyaJbHI Ta KOJICKTHBHI 3aBJaHHS, CaMOCTIHHO
3HAXOAMTh JIOJATKOBY 1H(OpPMAIiI0 Ta BUKOPUCTOBYE ii JUIs peasizallii MOoCTaBICHUX
nepes HUM 3aBJaHb, BUIBHO BUKOPUCTOBYE HOB1 iH(OpMAIiifHI TEXHOJOTIl s
MOTIOBHEHHS BJIACHUX 3HAHb, KOMYHIKaTHUBHI YMIHHS Ta HaBUYKH C(HOpPMOBaHI Ha
BHUCOKOMY DpIiBHI; MOX€ apryMEHTOBAaHO OOpaTH pallioHANbHUN CIOCi0 BUKOHAHHS
3aBJaHHS 1 OLIHUTU PE3YJbTAaTH BIIACHOI MPAKTHYHOI AISUTBHOCTI, BUKOHYE 3aBJIaHHS,
HEe  rmependayeHi HABYAIBHOIO MPOTPaMol0; BUIBHO BHMKOPHUCTOBYE 3HAHHS IS
PO3B’A3aHHS TOCTABJICHUX Tepe/l HUM 3aBJIaHb.

e 70-89 6anie — CTyeHT BUTbHO BOJIOJi€ HABUYAIBHUM MaTepialoM, 3aCTOCOBY€E 3HAaHHS Ha
NPaKTUIl, Yy3arajbHIOE 1 CHCTEMaTU3ye HaBUYaJbHY IH(pOpPMaIio, ane J0IMyCKae
HE3HAUHI TIpaMaTH4HI TMOMWIKH Yy TOpPIBHAHHAX, (OpMYIIOBaHHI BHCHOBKIB,
3aCTOCYBaHHI TEOPETUYHUX 3HAHb Ha MPAKTHUIll;, 32 3pa3KOM CAMOCTIHHO BHUKOHYE
MPaKTUYHI 3aBlaHHs, MepeadadeHi MPOrpaMor0; Ma€ CTiKi HAaBHYKU BUKOHAHHS
3aBJlaHb.

e 50-69 6anie — CtyneHT BOJIOJi€ HAaBYAJBLHUM MaTepiajloM MOBEPXOBO, (parMeHTapHO;
Ha piBHI 3amaM’sITOBYBaHHS BIATBOPIOE MEBHY YacCTUHY HABYAJIBHOTO Marepiany 3
eJIEMEHTaMHU JIOTTYHMX 3B’S3KIB; 3HAHOMUN 3 OCHOBHUMHM MOHSTTSMHU HaBYAJIHHOTO
Mmarepiany; KOMYHIKaTUBHI YMIHHS Ta HaBHYKM C(OPMOBaHI YacTKOBO, IiJ 4Yac
BIJIMIOBi/II JTOMYCKAIOThCSA CYTTEBI TpaMaTHUYHI1 MOMWJIKH, Ma€ €JIeMEHTapHi HEeCTIiKi
HaBUYKM BHKOHAHHS 3aBJaHb, IUIAHYe Ta BHUKOHYE YAaCTUHY 3aBJIaHb 3a JOMNOMOTOIO
BUKJIaJIaya.

e Menwe 50 6anie — Y ctynenta He chopMOBaHI KOMYHIKaTHBHI YMIHHS Ta HAaBHYKU,
CTYAEHT JIONMyCKa€e BEJIMKY KUIBKICTh TIpaMaTHYHUX TIOMWIOK, IO YCKJIaJHIOE
PO3YMIHHS; CTYJCHT HE BOJIOJIi€ HABYAJIbHUM MaTepiajoM; BUKOHYE JIUIIIE eIeMeHTapH1
3aBJlaHHs1, HOTpeOye MOCTIHHOT TOTTOMOTH BUKJIaJay4a.

6. PecypcHe 3a0e3neueHHs

MarepianbHO-TexHIuHe 3a0e3nedeHHss | Mynbrumenia (Bizeodaiinu, eIeKTPOHHI pecypcu
YHAOYHCHB)
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/. KonrakTHa indopmanis

Kadenpa https:/kmint.pnu.edu.ua/

Buxianau Bbyasyask IBan MuxaitinoBuu
JIOKTOp  (i3MKO-MaTeMaTHYHUX HayK, mpodecop, 3aBigyBad
Kaeapu MaTepiaJO3HABCTBA 1 HOBITHIX TEXHOJIOT1H

KonrakrHa @
indopmartis IlepconanbpHa CTOpIHKA BUKIAa4a Ha caiTi Kadeapu
BUKJIaZa4a

IToaiTuka Kypcy

AxanemiuHa JloTpuMaHHs aka/ieMiuHol JTOOpPOYECHOCTI 3aCHOBYETHCS Ha psili
J10OPOYECHICTD MOJIOKCHh Ta TPUHIUIIB aKaJAeMidyHOi JOOpOYECHOCTi, IO
periIaMeHTyIOTh  JAiJbHICTE  3100yBayiB  BUIIOI OCBITH  Ta
BUKJIA/Ia4iB YHIBEPCHUTETY:

v' Koxeke yecTi IIpukapnaTcbLKOro HAIlOHAJILHOT'O
yHiBepcurery iMeHi Bacumis Credanmka, Hakxa3z Ne530 Bin
27.09.2022 p. “IIpo BBeneHHs B aito HOBOI penakiii Konekcy
yecTi [IprKaprnaTchbKoro Hal[ioHAJILHOTO YHIBEPCHUTETY IMEHI
Bacwuiist Credanuxa”

v' TlonokKeHHS 0po 3amo0iraHHs akajeMiyHOMY IuIariaty Ta
IHIIMM _ TOPYIIEHHSIM  aKaaeMIyHol  J0o0poYecHOCTI ¥V
HaBYaIbHIA T4 HAYKOBO JIOCHIAHIA POOOTI CTYACHTIB
[IpuKkapoaTChbKOTO  HAIIOHAIBHOIO  VHIBEDCHUTETY  IMEHI
Bacwig Credanuka .

v' TonoxenHs mpo KoMicilo 3 NUTaHb €TUKHM Ta aKaAeMidHOIi
JI0OPOYECHOCTI IIpukapnaTcbKOro HAIIOHATBEHOTO
yHiBepcuTeTy iMeHi Bacung Credannka

v' TlonokKeHHS Npo 3amnoOiraHHs  akageMidyHOMY IUIAriaTty y




[IpukapoaTcbKOMY  HAIIOHATBLHOMY  VHIBEPCHUTETI  IMeHI
Bacwmig Credanuka .

v" CxJ1ag KOMICil 3 MUTaHb ETHKU T4 aKaJEeMIYHOI J0OPOYECHOCTI
[IpuKapoaTChbKOTO  HAIIOHAJIBHOIO  VHIBEPCHUTETY  IMEHI
Bacuig Credanuka .

v' Jluct MOH Vkpaiau “JI0 NUTaHHS YHUKHEHHS IpOOJIEM i
IOMMJIOK VY  NpaKTHKax  3a0e3lmedeHHs  aKageMIYHOI
JI00pOYeCcHOCTI”.

O3HallOMUTHUCS 3 JIaHUMH T[OJIOKEHHSIMH Ta JOKYMEHTaMH
MOXXHA 3a nmocwiaHHsMm.  https://pnu.edu.ua/polozhennia-pro-
zapobihannia-plahiatu/

[Ipomnycku 3aHATH
(BiAmpaitoBaHHs:)

MOIMBICTh 1 MOPAJOK BiIMpPALIOBAHHS MPOIYIIEHUX CTYACHTOM
3aHATh  peryiameHtyerbesi [lopsaok opranizamii Ta HpoOBeIEHHS
OLIHIOBAHHS YCHIITHOCTI 3100yBaviB BHIIO1 OCBITH
[IpukapnaTchkoro HaIIOHAIBHOTO YyHIBepcuTeTy iMmeHi Bacwuis
Credanuka (Hakazom pekTtopa [IpukapnarchKoro HamiOHAIBHOTO
yHiBepcurery iMeHi Bacuns Credanuka Bim 19 tpaBus 2023 p.
Ne 309) (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3naifloMuTHCST 3  TOJOXKEHHSAM  MOXKHAa 32  MOCHJIAHHAM:
https://nmv.pnu.edu.ua/sopmarushi-noxkymentu/polozhenja/

BuxkonaHHus
3aBJIaHHS ITI3HIIIE
BCTaHOBJIEHOTO
TEpPMiHYy

VY pa3i BUKOHAHHS 3aBIAaHHS CTYJCHTOM IIi3HIIIE BCTAHOBJIEHOTO
TepMiHy, 0€3 MOMepeIHbOr0 Y3TOHKCHHS CHUTYaIlil 3 BUKJIaJaueM,
OIlIHKA 3a 3aBJaHHS - «HE33J0BUILHO», BigmoBimHo A0 [lopsmok
oprasizanii Ta MPOBEJCHHS OIIHIOBaHHS YCIIIIHOCTI 3100yBauiB
Buloi ocBiTH [IpuKapmaTcbKOro HAMIOHAILHOTO YHIBEPCHUTETY
imeni Bacuns Credannka (Hakazom pekrtopa [IpukapmaTchbKoro
HalllOHAIBHOTO YyHiBepcuTeTy iMmeHi Bacuns Credanuka Bifg
19 tpaBus 2023 p.  Ne309)  (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3HalloMUTHCS 3 IOJOKEHHAM MOXHA 32 MOCUJIAHHSM:
https://nmv.pnu.edu.ua/sopmarusi-noxymentu/polozhenja/

Hesingmosigxa
IMOBEQIHKA IIiJT Yac
3aHATTA

HesinnoBigHa moBemiHKa MMi Yac 3aHATTS PErJIAMEHTYEThCS PSIOM
MOJIOKEHb PO aKaJeMIiYHy TOOpOYECHICTh (IUB. BHIIE) Ta MOXKE
NPU3BECTH JI0 BipaxyBaHHs 3700yBava BHIIOi OCBITH (CTyJCHTA)
«3a TOPYLICHHS HaBYAJIbHOI TUCHMILIIHM 1 MPaBHJI BHYTPIIIHBOTO
pPO3MOPSAKY  BHINOTO 3aKjiaay OCBITH», BimmoBigHo g0 m.14
«BigpaxyBanus  crymeHTiB»  «IIOJIOKEHHS PO TOPS/IOK
IEPEBEICHHS, BIIPaxyBaHHS Ta TIOHOBJICHHS CTYACHTIB BUIIHX
3aKJIa/liB_OCBITU» - O3HAHOMHUTHCS 13 TOJOXEHHSAM MOXHA 3a
MTOCWIIAHHSIM: https://nmv.pnu.edu.ua/HopmatusHi
noxkymentu/polozhenja/

JlonaTkoBi Oamu

OTpuMaHHS NONATKOBUX OaiiB 3a MUCIHUILTIHOIO MOXJIMBE B pasi
BUKOHAHHS IHIUBIAyaJIbHUX 3aBJaHb, MOMEPEAHBO Y3TOJDKEHUX 3
BUKIagaueM. llepenik iHAMBIAyaldbHHX 3aBJaHb MICTUTBCA Y
HaBYAJBHIA Tporpami 10 Kypcy.

Takox 3a pimieHHAM Kadenpu cTyneHTaM, fki Opaiu ydacTb y
HAYKOBO-JIOCTIIHIA poOOTi (poOOTi KOH(EpeHIH, CTYIeHTChKIX
HAYKOBHX I'YPTKIB Ta MPOOJEMHUX T'PYII, MIArOTOBII MyOiKalliii), a
Tako’)X OyaM y4YyaCHMKaMHU OJIMINIAJ, KOHKYPCIB, MOXKYTb




MPUCY/KYBATUCS  ToAaTKOBl  Oamu  BignosimHocTi  [lopsimky
oprasizaiii Ta MPOBEJCHHS OIIHIOBaHHS YCIIIIHOCTI 3100yBauiB
BUIOi ocBiTH [IpUKapmaTcbKOro HAMIOHAILHOTO YHIBEPCHUTETY
imeni Bacmns Credannka (Hakazom pekrtopa [IpukapmaTchbKoro
HalllOHAIBHOTO yHiBepcuTery iMmeHi Bacuns Credanuka Bifg
19 tpaBuss 2023 p.  Ne309)  (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3HaifloMuTHCST 3  TOJOXKEHHAM  MOXXHA 32  IOCHJIAHHSM!
https://nmv.pnu.edu.ua/sHopmarusHi-noxkymentu/polozhenja/

Hedopmansna
ocBiTa

MOIMBICTh 3apaxyBaHHS pe3yJIbTaTiB HepOopMalbHOI OCBITH
pernaMeHTyeTbes  llonoXKeHHS Tpo  BU3HAHHS  PE3YNIbTaTiB
HaBYaHHSA, 3100yTMX HUIAXOM  HedopManbHOI OCBITH B
[IpukapnarcbkoMy HalliOHAJILHOMY YHiBepcuTeTi iMeHi Bacwmiis
Credanuka (Penakiiis 3) (BBeneHO B Jit0 Haka3zoM pekropa Ne 672
BiJl 24.11.2022 p.) https://nmv.pnu.edu.ua/HopmatusHi
noxkymentu/polozhenja/




