





BCTYII

[IporpaMa HaBYAIbHOT NUCUUIUTIHY «3aralbHUN 1a00paTOPHUI MPAKTUKYM MaricTpiB» CKiajieHa

BiJIIOBITHO /10 OCBITHBO-TIPOQECITHOT MPOrpaMu MiArOTOBKH maricTpa

CIIeLIJIBHOCTI ES - ¢izuka Ta acrpoHomis

1. Onmnc HaBYAJIBLHOI THCHHUILTIHA
1.1. Meroro BuK/IagaHHg HaBYAJIbHOI AUCIIUILUIIHU €

O3HAMOMHMTH CTYAEHTIB 13 CY4aCHUMH METOJaMHU EKCIEpUMEHTAIbHOTO  JOCIIKEHHS
pelakcalifHUX MPOIECIB Y peaJbHUX KpUCTaJIax

1.2. OCHOBHUMH 3aBAAHHSMHU BUBUYECHHS JUCIIAILIIHU €
0CBOITH MeTasiorpagiyHi METOAM 3 BUKOPUCTAHHSIM ONTUYHOI Ta €IEKTPOHHOT MIKPOCKOITIT 1010
BUSIBJICHHS MIKPOCTPYKTYPH METalleBUX 00’ €KTIB.

1.3. KinbkicTh KpenuTiB — 4

1.4. 3aranpHa KUIBKICTE TOauH — 120

1.5. XapakTeprucTHKa HaBYAIbHOT JUCITUTLTIHI
3a BUOOpOM
JleHHa hopMa HABUAHHS 3aouna mﬁ‘;ﬁi‘;ﬁfﬂ“) popma
Pik migrorosku
1-it | -if
Cemectp
2-if | -if
Jlexii
TroJ. | rona.
[TpakTuyHi, CeMiHAPCHKI 3aHATTS
TOJI. | TOJI.
JlaGopaTopHi 3aHATTS
60 roj. | TOJI.
CamocrTiiiHa poOoTa
60 roj. | TOJI.
InauBiayanbHI 3aBHaHHS
TOJI.

1.6. 3rigHO 3 BAMOTaMHU OCBITHBO-TIPOQECIHHOT TpOrpamMu CTYJJCHTH TTOBUHHI TOCATTH TaKUX
pe3yNbTaTiB HaBYaHHS:

KoMnereHTHOCTI, 110 MarTh 0yTr chOpMOBAaHi:

IaTerpanpHa: 3MaTHICTH PO3B’A3yBaTH CKJIAJHI 3a[a4i 1 MPOOIEeMH JOCTiAHUIIBKOTO Ta/abo
iHHOBaIiitHOTO Xapakrepy y ¢izuii Ta actporomii (IK1).

3aranbHi

e 3HaHHS Ta PO3YMiHHS IPEIMETHOT 00JacTi Ta po3yMiHHs npodeciitnoi misumeHOCTI (3K 1)
® 37aTHICTh 3aCTOCOBYBATH 3HAHHS y MpakTUUHUX cuTyanisax (3K2).
® 31aTHICTH MPOBECHHS AOCHTIHKEHb Ha BianoBigHoMy piBHi (3K3).



® 37aTHICTh BUKOPHCTOBYBATH iH(opMaIliiiHi Ta KoMyHiKaliiHi TexHosorii (3K4).
¢ BMiHHS BUSIBISTH, CTAaBUTHU Ta BUpiiryBaTu npooiemu (3KS5).

® 3/1aTHICTh BYMTHUCSA 1 OBOJIOJIBATH cydyacHUMH 3HaHHIMH (3K6).

® 3/aTHICTH JOTPUMYBATHUCS MPUHIUIIB akaaeMiuHoi joopouecHocTi (3K11).
daxoBi

3/1aTHICTh BUKOPHUCTOBYBATH 3aKOHU Ta MPUHIUIMN (PI3UKH Ta/ab0 acTpOHOMIi y MO€HAHHI 13
NOTPIOHUMH MaTEMaTUYHUMU 1HCTPYMEHTAaMU JJ1s onucy npupoanux ssuml (OK1).

3n1aTHICTh GOPMYJTIOBATH, aHAII3YBAaTH Ta CHHTE3YBaTH PILLIEHHS HAYKOBUX MpoOJeM B 001acTi
¢i3uku Ta/abo actponomii (PK2).

3MaTHICTh MPE3EHTYBATH PE3yJIbTaTH MPOBEACHUX JOCIIKEHb, @ TAKOX Cy4acH! KOHIIETIIT Y
¢i3ui Ta/abo actponomii daxisipiM 1 HedaxiBisMm (PK3).

31aTHICTh KOMYH1 KyBaTH 13 KOJIETaMH YCHO 1 MMCbMOBO JIEP>KAaBHOIO Ta aHIUIIHCHKOIO MOBaMU
1010 HAYKOBHX JIOCSITHEHb Ta Pe3yJIbTaTiB JOCIIKEeHb B 001acTi (i3uku Ta/abo acTpOHOMIi
(DK4).

31aTHICT CIPUIIMAaTH HOBO3/100yT1 3HaHHS B 00J1acTi (PI3MKHU Ta aCTPOHOMII Ta IHTErpyBaTH iX
13 yKe HasIBHUMH, a TAKOK CAMOCTIHHO OITAaHOBYBATH 3HAHHS 1 HABUYKH, HEOOX1THI JIJIst
PO3B’s3aHHS CKJIaJHUX 331a4 1 Mpo0JieM Yy HOBUX JUisl ce0e 1eTalli30BaHUX MpeAMETHUX
o0nactsx ¢13UKHu Ta/ab0 acTPOHOMIT i TOTUYHUX IO HUX MDKIUCIUIUIIHAPHUX 007acTIX
(PKS).

31aTHICTh pO3pOOIIATH HAYKOB1 Ta MPUKIIAIHI IPOEKTH, KEPYBATH HUMH 1 OL[IHIOBATH iX Ha
ocHOBI (aktiB (DK 6).

31aTHICTh IJIAaHYBAaTH U 3[IIHCHIOBATH TEOPETHUHI Ta/ab00 eKCIIEPUMEHTAIbHI1 1OCII1KEHHS
¢b13n4HUX a00 aCTPOHOMIUHUX 00’ €KTIB, SBUIIL 1 IPOLIECIB HA OCHOBI PO3YMIiHHS 1 HABUYOK
MIPaKTUYHOTO BUKOPUCTAHHS CIEI[1aJII30BaHUX 3HAHb (13UKH, aCTPOHOMII Ta acTpoi3UKH,
BIJIMOBITHO 10 0OpaHoi cremianizailii, a TAaKoX CHeIllaIbHUX MaTeMaTUYHUX METO/IIB Ta
iH(popManiiiHux TexHosorii (PK 7).

31aTHICTh BCTAHOBIIIOBATH 3B’ SI30K MK €KCIIEPUMEHTAIIbHUMHU 1 TCOPETUYHUMU Pe3yJIbTaTaMHu,
3/11ACHIOBATH (DEHOMEHOJIOTIYHUN Ta TEOPETUYHUI OMUC TOCIIKYBAHUX SIBUILL, 00’ €KTIB 1
MPOIIECiB, OB’ A3yBaTH PE3YyJIbTATH JOCIIIKEHb 13 CydaCHUMH (DI3MYHUMHU Ta aCTPOHOMIYHUMU
TeopisaiMu 1 ysiBieHHsAMHU (DKS).

31aTHICTH pOOUTH HAYKOBI y3arajibHEHHS Ta OCMUCIIEHHS pe3yJIbTaTiB HAYKOBUX JOCITI/KEHb,
CHIBBIIHOCUTH BUCHOBKH 13 MTOJIOKEHHSAMHU Cy4acHUX (PI3MYHUX a00 aCTPOHOMIYHMX TEOpiil.
(PK9).

31aTHICTh PEACTABIISTH PE3YIIbTATH TOCIIKEHb MpodeciifHiil Ta HenpodeciiHill ayJuTopii.
(®K 10).

1.7. Ilepenik pe3ynbTaTiB HABYAHHS, 110 POPMYE AaHa AUCIUILTIHA
[IporpamHi pe3yJabTaTd HABYAHHS

IIpoepamui pe3ynemamu naguanus, wo 3a6e3neyyromsvcs OUCYUNTIHOIO:

v

v

BukopucToByBaTH KOHIENTYaJdbHI Ta CIELiaNi30BaHI 3HAHHA 1 PO3YMIHHA aKTyaJbHUX
mpo0sieM 1 JocATHEHb 00paHUX HAMPSMIB Cy4acHOI TEOPETUYHOI 1 eKCTIEPUMEHTANBHOT (hi3UKU
Ta/ab0 acTpOHOMIT 715 pO3B’SI3aHHA CKJIaIHUX 3a1a4 1 npakTuyHux npodiem. (ITPH 1).
[IpoBoauTH €KCIIEpUMEHTaIbHI Ta/ab0 TEOPETHYHI AOCTIIHKEHHS 3 (I3UKH Ta acTPOHOMII,
aHaJi3yBaTH OTPHMAaHI pPE3yJbTaTH B KOHTEKCTI ICHYIOYHMX TEOpid, pOOUTH apryMeHTOBaHi
BUCHOBKM (BKJIIOYAIOYM OIIHIOBAHHS CTYIEHS HEBU3HAYEHOCTI) Ta MPOMO3UIT 11010
noxaneimx gociimkers ([TPH 2).

OO6wupatu i BUKOPUCTOBYBATH BiJMOBIAHI METOIM 0OpOOKH Ta aHami3y JaHuX ¢izuyHUX Ta/abo
ACTPOHOMIYHHX JIOCII/KEHb 1 OIiHIOBaHHA iX qoctoBipHocTi (ITPH 4)

3nificHioBaTH (DEHOMEHOJIOTIYHHMI Ta TEOPETUYHHUI OMUC OCHIIKyBaHUX (i3WYHHX Ta/abo
aCTPOHOMIYHUX sBUII, 00’ €kTiB 1 mpouecis. (ITPH 5)
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v' O6upartu edeKTUBHI MaTeMaTHYHI METOIHU Ta iHPOPMAINHI TEXHOJIOTIT Ta 3aCTOCOBYBATH iX
JUIS 311HCHEHHS JOCIIKeHb Ta/a0o 1HHOBalii B o0nacTi (izuku Ta/abo acrponomii. (ITPH 6)

v OuiHIOBaTH HOBHM3HY Ta JOCTOBIPHICTh HAYKOBHMX PE3YJIBTATIB 3 OOPAHOrO HAmpsiMy (i3uKH
Ta/ab0 acTpOHOMIi, ONpUITIOAHEHUX Y dopMi myOsikarii uu ycHoi qonosiai. (ITIPH 7)

v' Tlpe3eHTyBaTH pe3yjbTaTH JOCITIKEHb y (opMi MOMOBiAed Ha ceMmiHapax, KOH(EpPEHIsIX
TOIO, 3A1MCHIOBATH NpodeciiHUi MUCHMOBHI ONUC HAYKOBOTO JIOCIHIKEHHS, BPaxOBYIOUU
BHUMOTH, METY Ta Li1b0BY ayautopito. (ITPH 8)

v' BigmykoByBatu iHdopmaniro i gami, HeoOXimHi M PO3B’s3aHHA CKIAAHUX 3a1ad (i3uKu
Ta/ab0 acTpOHOMI1, BAKOPHCTOBYIOUH Pi3Hi JKepena, 30KpeMa, HayKOB1 BUJJaHHA, HAYKOB1 0a3u
JaHUX TOIIO, OLIIHIOBATH Ta KPUTUYHO aHalli3yBaTu oTpuMaHi iHpopmariito Ta naui. (IIPH 10)

v’ 3acTOCOBYBAaTH TeOpii, MPUHIMIK 1 MeTomu (i3uKH Ta/abo acTPOHOMIl s PO3B’sI3aHHS
CKJIQJIHUX MDKJIMCIUILUTIHAPHUX HAyKOBHX 1 mpukiiagaux 3anad. (IIPH 11)

1.8. BuByeHHI0 HaBuUajbHOI AMCLUMIUIIHM TEpeaye Kypc 3arajibHoi (i3uMKH, Kypc KIacCHUYHOL
TEPMOJIMHAMIKH Ta CTATUCTUYHOT (PI3UKU.

2. TemaTnuHMii ITaH HABYAJILHOI THCIUILIIHA

1. BuBueHHs npolecy B3aeMHOI AUQy3il
2. Nudy3siitauil po3naa TOHKMX METaJIeBUX IUTIBOK HA TBEPAIH MiaKIaALi

3. CTpykTypa HAaBYAJBHOI AMCHMUILTIHA

HazBu po3miB i Tem KinpkicTs rogua
Jlerna dbopma

VYcboro | y ToMy yucii
I || 1. |iH.]c.p.
1 2 314/5(6(7
1. BuBuenns nponecy B3aemMHoi nudysii B cucteMi Cu-Ni 60 30 30
2. Penakcauiss Hampyr, IO BHHUKaOTh y Judy3idHIA 30H1, mig dac| 60 30, |30
dbopmyBanHs iHTepMeTaniay B cuctemi Cd-Ni
YcLoro ronuH 120 60 60

S. 3aBpaHHs A9 caMOCTilHHOI po6oTH

No BuBUCHHS TEOPETUYHUX OCHOB MPOIIECIB, IO JOCIIHKYIOTHCS, 38 Kinpxicts
JIOTIOMOT'OF0 METOAMUYHUX PO3POOOK, Ta PEKOMEHIOBAHOI JTiTEPATYPH TOIHH
1. BuBuenns nporecy B3aemMHoi audysii B cuctemi Cu-Ni 30
2. Penakcarisi Hanpyr, 10 BUHUKAIOTh y An(y3iiiHii 30Hi, i yac popMyBaHHS 30
inTepmeTaniay B cucteMi Cd-Ni
| Pazom | 60

6. InguBinyanbHi 3aB1aHHsA

7. MeToau KOHTPOJIIO:
3alTiK.
[IuTanHA 10 KOHTPOIIO:



1. o Ttake nudy3ia?

2. YuM BiJIpi3HAETHCS KOSPIIIEHT B3aeMHOI AUPY3il BiA 130TOMHOTO KoedimieHTa?

3. SIkuM MeTO/10M BUMIPIOIOTh PO3MOALT KOHLIEHTPAIl eIeMEHTIB y Au]y3ikiHii 30H1?
4. SIkiit yMOBI BiJMOBi]a€ OJO0XKEHHS TUIOMMHN MaTaHo?

5. Yomy D (0,2)>D (0,6)?

6. YoMy BHHUKAIOTh KOHLIEHTPAIIii{HI HANPy>KEHHS?

7. Slkum MexaHi3MOM PEJaKCYIOTh HANPYXEHHS B iHTepMeTaiiax?

8. Uomy piBeHb pealbHHX HANpPYXEeHb y TUQY3iiHIA 30HI HWKYUM, HDK pO3paxoBaHHWN 3a
CcTpuOKOM 00’ €My IpU CTBOPEHHI iHTepMeTaTi Ly ?

8. Cxema HapaxyBaHH# 0ayiB

[ToTo4He TecTyBaHHS 32 TEMaMU 3amix Cyma
TI1-T5
50 50 100
T1, T2 ... — remu nabopaTopHHuX poOiT

TecTyBaHHS 3 KO)KHOT TEMU CKJIQIa€ThCS 3 3-0X eTamiB: 1) BUKOHaHHS TabopaTtopHoi podotn (10
6aiiB), 2) opopmienns podotu (10 6aniB), 3) BiAMOBiIb HA KOHTPOJIBbHI 3anuTanHs (10 Gamis).

KpurepieM omiHIOBaHHS Ha 3aJiKy CIIYTY€E SKICTh BIAMOBIACH Ha 3aMUTaHHS 3 KOXKHOT TeMu (20
OaJtiB 3a IpaBUJILHI BiJIMOBI/II 3 KOKHOI TEMU).

IxaJja oniHIOBAHHSA

Cyma OaniB 3a BCI BHAM | Qriinka 32 HA[IOHAIBHOKO HIKAIOK0
HaBYAJIBLHOI  JISUILHOCTI
MPOTSITOM CEMECTPY UL CK3aMCHY AU 3aJIIKY
90 - 100 BIJIMIHHO
70-89 noope
3apaxoBaHO
50-69 3aJI0BLILHO
1-49 HE3a40B1JIBHO HE 3apaxOBaHO
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