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IIporpamMy peKOMEHIOBAHO 10 3aTBEPPKEHHS BUCHOIO paIoro Gi3MyHOro (GaKyIbTEeTy.
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Tapamnos Cepriii IBanoBuy, unen-kopecnoagear HAHY, mpodecop, moxTop ¢is.-mar.
HayK, nipodecop Kadenpu GisHIHOI ONTHKH
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IIporpamy cxBajieHO Ha 3acifjaHHi kKadenpu Qi3uIHOT OITHKH.
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IIporpaMy mOro/UKEHO 3 TIapaHTOM OCBITHBO-TIpodeciitHoi mporpamu «®Pi3uka Ta
aCTPOHOMIsl B 3aKJIa[laX OCBITH».

["apaHT ocBiTHBO-IIpOdeECiitHOT MporpamMu
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G 0

[Iporpamy moromkeHo METOJUYHOIO KOMici€ro (hi3muHOro hakyibTeTy.

IIporoxo:n Bix 29.08.2023 p. Ne 7.
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BCTYII

[Iporpama HaBuanbHOI aucHUIUTiHM «MeTamarepianu A KBAaHTOBUX KOMII'IOTEpIB Ta

JieNIeKTPOMEeTpii» CKJaneHa BiIMOBIIHO 1O OCBITHBOI MPOrpaMH MiATOTOBKH «Marictpy 3i
cremianbHOoCcTi «104 — (izuka Ta acTpoHOMIs», OCBITHBO-TIpodeciiiHa mporpama «dDizuka Ta
ACTPOHOMIsl B 3aKJIaZaX OCBITHY.

1. Onuc HaBYAJIBLHOI TUCHHUILTIHA

1.1. Mera BUKJIa/laHHSI HaBYAIbHOI JUCLHUIUTIHM — OBOJIOJITH OCHOBOIOJIOXHHUMHU YSIBJICHHSAMHU
PO ONTHYHI BJIACTUBOCTI METamaTepialliB, PO ICTOPIO Ta CyYaCHUM CTaH €KCIEPUMEHTATBHUX
JOCITIJKeHb MeTaMaTepiaiB Ta Mo BiJNOBIIHI TEOPETHYHI 3acau.

1.2. OcHOBHI 3aBJaHHS BUBYCHHS IUCHUIUIIHA — BHBYUTH MaTrepial MIOAO BIACTUBOCTEH
MeTaMaTepiaiiB y paMKax poOo4oi MporpamMu JaHOTO KypCy Ta JOJATKOBOTO Marepiaiy, sIKHi
PEKOMEH/I0BAaHO BUBYHUTH CAMOCTIHHO.

KomrieTeHTHOCTI, 110 320€3MeUy0ThCS JUCIUTUTIHOIO:

31aTHICTh PO3B’A3yBaTH CKIIAHI KOMIUIEKCHI 3aa4l 1 MpoOIeMu JOCIiTHUIILKOTO Ta/abo
IHHOBAIIHHOTO XapakTepy y (i3ull, acTpOHOMIi, METOJMKAX BUKJIAJaHHS (I3UKH Ta
acTpoHoMii, a Takox BuxoBaHHs (IK 1).

31aTHICTh 3aCTOCOBYBATH 3HAaHHS y NpakTU4HuX cutyanisx (3K 1).

3HaHHS Ta PO3YMIHHS TPEIMETHOI 00NacTi Ta po3yMiHHS mpodeciitHOi AisTBHOCTI
(3K 2).

31aTHICTB A0 MOIIYyKY, 00poOieHHs Ta aHani3y iHpopMauii 3 pizHux mpxepen (3K 3).
3/1aTHICTh BUYUTHCA 1 OBOJIOIIBaTH cydyacHUMH 3HaHHAMHE (3K 4).

3/1aTHICTh BUKOPUCTOBYBATH iH(OpMalliiiHi Ta KoMmyHikauiiHi TexHozorii (3K 5).

BMmiHHs BUSIBIIATH, CTAaBUTH Ta BHpintyBatu npobiemu (3K 6).

31aTHICTh /10 TEeHEepyBaHHS HOBMX 17€i, BUSBIEHHS Ta pO3B’A3aHHSA MpoOlIeM,
iHiliaTUBHOCTI Ta mianpuemnusocTi (3K 9).

Bonoainns HaBuukamu kputraroro mucienns (3K 10).

31aTHICTh BUKOPUCTOBYBATH 3aKOHM Ta MNPUHUMOM (GI3MKH Ta/abo acTpoHOMIi Yy
MO€THAHHI 13 TOTPIOHUMH MaTEMaTUYHUMU 1HCTPYMEHTaMHU ISl ONUCY MPUPOIHUX SBULI]
(OK 1).

31aTHICTh TNPE3EHTYBAaTH pE3yJbTaTH MPOBEAECHUX JOCIIKEHb, a TaKOX CydacHi
KOHUenii y ¢13uii ta/ado actpoHomii gaxiBisiM 1 HedaxiBusaMm (DK 2).

3/1aTHICTh KOMYHIKYBaTH 13 KOJE€raMH YCHO Ta MUCHMOBO JIEP)KaBHOIO Ta aHIJINHCHKOIO
MOBaMH I110JI0 HAYKOBHX JIOCATHEHb Ta PE3yJIbTaTiB JOCIIKEHb B 00acTi Gi3uku Ta/abo
actpoHomii (DK 3).

31aTHICTh CHOpUMMATH HOBO3A00YyTI 3HaHHS B oO0jacTi (I3UKM Ta acTpOHOMIi Ta
IHTErpyBaTH iX 13 YK€ HasBHUMH, a TAKOK CaMOCTIHHO OIAaHOBYBATH 3HAHHS 1 HABUYKH,
HEOOXITHI JIJIs1 PO3B’sI3aHHS CKIAAHUX 3a7a4 1 Mpo0OJieM Yy HOBUX ISl ceOe J1eTami30BaHuX
npeqMeTHuUX  obnmacTsax  ¢Gi3uku  Ta/abo  acTpoHOMii M OTMYHUX 10  HHUX
MDKAUCIUITTIHApHUX obnacTax (PK 4).

3/1aTHICT, BUKOPUCTOBYBATH 1H(OpMaIliitHi Ta kKomyHikaliitHi TexHosorii (OK 8).

1.3. KinbkicTh KpeauTiB — 4.

1.4. 3aranpHa xinpkicTh roqud — 120,



1.5. XapakTeprucTrka HaBYAIbHOI AUCIHUILTIHU

Hepmarssaa / 32 BUOOpOM
Jlenna ¢popma HaBuaHHs ‘ 3aouna (aucraHIiiHa) popmMa HaBUYaAHHS
Pik miarorosku
1-ii \
Cemectp
2-it |
Jlexmii

HEC nepezl6aquo HaBYaJIbHUM IIJIAaHOM ‘

[IpakTH4Hi, CEMIHAPCHKI 3aHITTS

48 ron. ‘

JlaboparopHi 3aHATTS

He nepeadayeHo HaBYaJIbHUM IUIAHOM \

CawmocriitHa poboTa

72 Top. \

B TOMY YHMCJIl 1HIMBiIyaabH1 3aBJIaHHS

He nepeadayeHo HaBYaJIbHUM IIJIaHOM |

1.6. 3arutaHoBaHi pe3ynbTaTH HaBYaHHS

VY pe3ynbTaTi BUBUSCHHS JAHOTO KYPCY CTYIEHT MOBHHEH

3HAaTH: OCHOBHI TEOPETHYHI IOJOXEHHS JJs ONMCY BIACTUBOCTEH MeTamarepialiB B
ONTUYHOMY Ta MIKPOXBHJIBOBOMY Jialia3oHax; TOJIOBHI BiJOMi €KCIEPUMEHTANIbHI PE3yJIbTaTH
JOCTII)KeHb MeTamaTepiaiiB s MPUKIaTHUX [iTeH.

BMITH: 3aCTOCOBYBaTH 3400yTi 3HaHHS [UIsl OJAEpKaHHS, aHali3y Ta IOSICHEHHS
SKCIIEPUMEHTAIBHHUX JaHUX [P JOCIIKEHHSX ONTHYHUX Ta MIKPOXBUIILOBUX MeTamarepiaiis.\

[TporpamHi pe3yibTaTH HaBYaHHS, 1110 3a0€3MeUyOThCS TUCIUILIIHOIO:

e BukopucroByBaTH KOHLENTyaJbHI Ta CIELlali30BaHl 3HAHHS 1 PO3YMIHHS aKTyaJlbHHUX
npobieM 1 JAOoCsATHEeHb OOpaHUX HANpsIMIB Cy4acHOT TEOPETUYHOI 1 eKCIIepUMEHTAIbHOI
¢13uku Ta/abo acTpoHOMIi JJIsi PO3B’s3aHHS CKJIAJHUX 3a7ad 1 MPAKTUYHUX MpoOieM
(ITPH 1).

e [IpoBomuTH ekcrepuMEeHTabHI Ta/abo TeOpEeTHYHI JOCTIIKEHHS 3 (PI3UKHU Ta aCTPOHOMII,
aHaJII3yBaTH OTPUMaHi Pe3yJbTaTH B KOHTEKCTI ICHYIOUHUX TE€OPiid, poOUTH apryMeHTOBaHI
BUCHOBKM (BKJIIOYAIOUM OI[IHIOBAHHS CTYNEHsS HEBU3HAUEHOCTI) Ta MPOIMO3MUIII 100
nofaigbmux gociimkens ([TPH 2).

e (OOuparu 1 BUKOPUCTOBYBATH BIJNOBIAHI METOAM OOpOOKM Ta aHami3y JNaHUX (PI3UYHHX
Ta/ab0 aCTPOHOMIYHKX JTOCHI/DKEHb 1 OlliHIOBaHH: 1x moctoBipHocTi (ITPH 3).

e (OOuparu epeKTUBHI MaTeMaTUYHI METOU Ta 1HPOPMAIIiifHI TEXHOJOT1] Ta 3aCTOCOBYBaTH
iX anms 3miliCHEHHS JOCHIKeHb Ta/abo iHHOBaIi B oOnacTi ¢i3uku Ta/abo acTpoHOMIl
(ITPH 4).

e [lpeseHTyBaTH pe3yJabTaTH IOCIIIKEHb y (GOpMi JOMOBIIEH Ha ceMiHapaX, KOH(PEpEeHLIIX
TOLIO, 3JiHCHIOBAaTH mpodeciiHuii NHUCBMOBMH OMMC HAYKOBOTO  JIOCHIJIKECHHS,
BPaxoBYIOYHM BUMOTH, METY Ta I[iboBY aymutopito (ITPH 5).

e BimmykoByBatu iH(opMaLiio 1 JaHl, HEOOXIAHI /U PO3B’sI3aHHS CKJIATHUX 3a1a4 (Pi3UKU
Ta/ab0 acTpOHOMIi, BUKOPUCTOBYIOUH Pi3HI JpKepena, 30KpeMa, HayKOBI BHJIaHHs, HAyKOBI
0a3u JaHWX TONIO, OIIHIOBATH Ta KPUTHYHO aHAII3yBaTH OTpHUMaHi iH(opmaliio Ta aaHi
(ITPH 6).
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3acTocoByBaTH Teopii, MPUHIUIK 1 MeToau (i3UKH Ta/abo acTpOHOMII /Ui PO3B’sI3aHHS
CKJIQJIHUX MDKIMCUUILTIHApHUX 1 npukiaanux 3axad (ITPH 7).

Po3pobnsit Ta 3acTocoByBaTH €(EKTHBHI AJITOPUTMH Ta CIELialli30BaHE IMPOrpaMHe
3a0e3nedYeHHs I JOCTIIKeHHS Mojene (pi3uuHux Ta/abo acTpOHOMIYHUX 00’ €KTIB 1
npoteciB, 00poOKK pe3yabTaTiB eKcriepuMeHTiB 1 crioctepexens (ITPH 8).

CrBoproBary (i3U4Hi, MATEMAaTUYHI 1 KOMIT IOTEPHI MOJIENI MPUPOJHUX 00’ €KTIB Ta SBUIIL,
nepeBipsATH iX aJeKBaTHICTh, AOCIIIKYBAaTH IiX JUIi OTPHMaHHS HOBUX BHCHOBKIB Ta
norIUOICHHS PO3yMiHHS MIPUPOAH, aHali3yBatu oomexxeHHs ([TPH 9).

Po3pobnsti Ta Bukinamatd ¢izuyHi Ta/ab0 acTPOHOMIYHI HABYAIbHI JUCHHIUIIHU B
3aKja/ax BHINOI, (haxoBoi mepeaBuIoi, npodeciiHoi (mpodeciiHo-TeXHIUHO1), 3arabHOT
CepeliHbOI Ta TO3ALIKUIBHOT OCBITH, 3aCTOCOBYBAaTH Cy4YacHI OCBITHI TEXHOJIOTii Ta
METOJUKH, 3IIMCHIOBaTH HEOOXiMHY KOHCYJbTaTHBHY Ta METOIUYHY HiATPUMKY
3no00yBauiB ocitu (ITPH 10).

OmniHroBaTH HOBH3HY Ta JOCTOBIPHICTh HAyKOBHX pe3yJbTaTiB 3 OOpaHOrO Hampsimy
¢bi3uku Ta/abo actpoHOoMii, ompuiIrOAHEHUX Yy Qopmi myOmikamii Y ycHOI JOmOBiai
(ITPH 13).

Pozoin 1.

Tema 1.

Tema 2.

Po3zoin 2.

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Po3zoin 3.

Tema 1.

Tema 2.

Tema 3.
Tema 4.

Tema 5.
Tema 6.

2. TeMaTHYHUH JIAaH HABYAJILHOI JUCIUILIIHA
LImyuHni oienexmpuxku ma wimyyHi MazHemuxu

HITy4Hi HieIeKTPUKHU Ta IITYYHI MarHeTuku. MartepiajibHi mapaMeTpl MPUPOJIHUX Ta
IITYYHHUX CEPEIOBHIIL.
PiBasiHHS MakcBena Ui MPUPOJHHUX Ta MITYYHUX CEPEIOBHILL.

Dizuuna npupooa MacHimuoi ma OieleKmpuuHoi NPOHUKHOCMI

MarsiTHa IpOHUKHICTB, i1 aucnepcid. Jlxepena nucnepcii. MartiTHa MpOHUKHICTD
100JIN3Y eNIEKTPOHHOTO CIIIHOBOT'O PE30HAHCY.

®izuyHa TNpuUpoAa  JIENEeKTPUYHOI MPOHUKHOCTI. Jlucmepcis — JieleKTpUYHOI
NpOHUKHOCTI. 3akoH Jlpyae [uis MpUpPOJHUX MPOBIAHUKIB 1 JIENEKTPUKIB. 3aKOH
Hpyne nis Mmetamartepiaib.

YacToTHa Ta MPOCTOPOBA JHCIEpCis MArHiTHOI Ta JI€NeKTPUYHOI MPOHUKHOCTI
MeTamarepiaiB.

OOnacTi HEraTMBHMX Ta MO3UTUBHUX 3HAa4YeHb JIIEJIEKTPUYHOI Ta MAarHiTHOI
MIPOHUKHOCTI.

@omonni kpucmaaiu

dopMmyBaHHS 30HHOI CTPYKTYPH YacTOTHOTO CIEKTpa (OTOHHOTO KpHCTaa.
[TpocTopoBo oOMexeHuit Ta HeoOMexeHU (POTOHHUN KpHUCTAIL.

Meton Matpuile niepenadi. XBuisi bioxa B omHOBHMIpHOMY ()OTOHHOMY KPHCTATI.
Hucnepciiine piBHAHHA [Uid (OTOHHOTO KpHUCTaja $K aHAJIOT JMCIEPCIHHOrO
PIBHSIHHSA AJ1 XBUIIL e bpoitns.

MarniTooTOHHHH KpUCTai. 3BHYaiiHi Ta HE3BUYAITHI XBUIIL.

Cran Tamma, ioro mpupona. 3anada Jlipmmns—Ilekapa. I[loBepxHeBi cTraHu Yy
crekTpi (OTOHHOTO KpuCTaja sK eNeKTPOAMHAMIYHMN aHajor craHiB Tamma y
MPUPOJIHOMY KPUCTAIL.

Bicecumerpuunuii potonHmii kpucran. 30utbeHHs epexty Papazes.

Hedbexktn y ¢doronHoMmy kpuctaimi. CHOTBOpEHHS CHEKTpa, JAeheKTHI MOMIH.
KepyBanus pedekTHUMH MOJaMM Yy MAarHiTOAKTUBHOMY (€JIEKTPOAKTUBHOMY)
(GhOTOHHOMY KpHCTaTI.



Tema 7.

Tema 8.

Po3zoin 4.

Tema 1.

Tema 2.

Tema 3.

Tema 4.
Tema 5.
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[Tnanapai GoTOHHI KpUCTaNIH. AHATITUYHE PIIICHHS 3a7adl Mpo IIaHapHI (OTOHHI
KPHUCTAIIH.

UYucenpHe pileHHs 3a7a4i Mpo IUIaHapHI (OTOHHI KpUCTaId. YMOBH OOMEKCHHS
pimenHs. HeHoqHOpiMHI Ta 0THOPiAHI TUTaHApHI (POTOHHI KPUCTAIH.

Ji6obiuni memamamepianu

3aranpHi yABIEHHS NPO MpHUPOAYy Bix’eMHOI pedpakuii. ['pannunmii mepexix Bin
(OTOHHOTO KpHUCTaNa 10 MeTaMaTepiary y BUIVIAL «CYyLHiIJIbHOTO CEPETOBHIIIAY.
Bin’emHa nienekTpuYHa MPOHUKHICTH 1 11 mpUpoda y: a) NPUPOJHHUX CEpPeOBHILAX;
0) mMTyYHHUX cepeqoBHINaX. Bix’eMHa MarHiTHa MPOHMKHICTH 1 11 mpupoja y: a)
NPUPOIHUX CEPEIOBHINAX; 0) IITYYHHX CepeIOBHIIAX.

@®opMmyBaHHS 3BOPOTHOI XBWJII B OJHOBHMIPHOMY IIapyBaToMy MeTaMaTepiai.
®di3uvHe 0OTPYHTYBaHHS MOSBU 3BOPOTHOI XBWJII B OJJHOBUMIPHOMY MeTaMaTepialti.
JIiBoOiuH1 cepenoBHIlIa Ta epexi GOTOHHUX KPUCTAIIIB Y TaKi CEpeOBHILA.
HerarusHa pedpaxkiis.

Po30in 5 Kipanvni memamamepianu

Tema 1.

Tema 2.

Tema 3.
Tema 4.

OnTuyHa akTUBHICTH y ¢i3uii TBepAoro Tina. [iporpomis. Ilnocko- Ta mupKyIspHO
HOJISIPU30BaHI XBUIIL.

MarwnitHa ripotporis. Edexkr dapanes. 3aransHe Ta BigminHe B edexti Dapazes ans
NPUPOIHMUX CEPEIOBHII Ta IITYYHHUX (MeTamaTepialis).

@doToHHUI KpucTal 3 J11BOOIYHUMHU eneMeHTaMu. DopMyBaHHS 30HHOI.
MarHiTopOTOHHMI KpUCTan 3 JiBOOIYHUMH eJeMeHTamu. POopMyBaHHS 30HHOI
CTpYKTYypu B TakoMy Kpuctam. Crnocobu minBuiieHHs edexkry Papages B
J1BOOIYHOMY KipaJIbHOMY MeTamaTepiali.

Po30in 6 Keanmogi komn tomepu ma memamamepianu. Qizuuni npunyunu

Tema 1.
Tema 2.

Tema 3.
Tema 4.

Tema 5.

KBanroBi komm’'torepu. YsaBieHHs delinmaHa.

Ontuyni koMmm’totep. IlpuHiunu ¢opMyBaHHS alropuTMiB Ta MOOYyBaHHS
XapaBeupy.

[TeperutyTani KBaHTOBI CTaHH.

[IpyHIMIIM KOHBEPTYBaHHS MIKPOXBHUJIBOBOTO BHUIIPOMIHIOBAHHS Y ONTHYHE Ta
HaBIAaKH.

Metoan yTBOpPEHHSI CWJIBHOI B3a€MOJII MAarHiTOCIIIHOBHX Ta €JIEKTPOMAarHiTHUX
KOJINBAaHb Y ONTHYHOMY Ta MIKPOXBHJILOBOMY Jiara3oHax 4acToT.

Po30in T Memamamepianu ma dienexmpomempis. Qizuuni npunyunu

Tema 1.

Tema 2.
Tema 3.

Tema 4.

Tema 5.

JlienekTpuyHa TPOHUKHICTH Yy TEXHOJIOTIYHMX MartepiajaX, II0 MNOTpeOyroTh
KOHTPOJIIO SIKOCTI.

MiKpoXBHIILOBI/ONTHYHI pE30HATOPU Ta MeTaMaTepiau ISl JieIEKTPOMETPii.
[TnanapHuii OAHOBHMIPHHUI LINMKOBUN MeTaMaTrepiasl Ajs JeIeKTpOMeTpii piiuH Ta
IUTACKUX CTPYKTYP.

@13UYyH1 IPUHLIMIIN YTBOPEHHS JI1€JIEKTPOMETPY Ul €KCIPEC aHali3y SKOCTI PIAUH Y
3aKpUTHX KOHTEHHepax.

Di3MKO-TEXHOJIOT1UHI 0COOIMBOCTI ICHYOUHX / pO3POOICHHUX TIETICKTPOMETPIB.



3. CTpyKkTypa HAaBYAJIbHOI TUCHUIIiHI

HazBu po3aimiB i Tem Kinexicte rogua
JieHHa Gopma 3a04Ha popma
YChOTO y TOMY 9HCJT YChOTO y TOMY 9HCJT
n | o |nab. | iHA. | c. p. n| o | nab. | i,
1 2 3|4 5 6 7 8 9110 11 | 12
Po3aia 1. [lImyuni dienexmpuxu ma wmyuHi MacHemuKu

Tema 1 4 4

Tema 2 4 4

Pazowm 3a po3ainiom 1 8 4 4

Po3nin 2. @izuuna npupooa macnimnoi ma diereKmpuinoi nPOHUKHOCHI

Tema 1 2 2

Tema 2 4 4

Tema 3 2 2

Tema 4 4 4

Pasom 3a po3ainom 2 12 4 8

Posaia 3. @omonni kpucmanu

Tema 1 8 4 4

Tema 2 4 4

Tema 3 4 4

Tema 4 4 4

Tema 5 4 4

Tema 6 4 4

Tema 7 4 4

Tema 8 4 4

Pasom 3a posainom 3 36 12 24

Po3nin 4. Jliobiuni memamamepianu

Tema 1 4 4

Tema 2 2 2

Tema 3 2 2

Tema 4 4 4

Tema 5 4 4

Pasowm 3a posainom 4 16 4 12

Po3nin 5. Kipanoni memamamepianu

Tema 1 4 4

Tema 2 2 2

Tema 3 2 2

Tema 4 4 4

Pasom 3a posisiom 5 12 4 8

Po3nin 6. Keanmosi komn tomepu ma memamamepianu. @izuuni npunyunu

Tema 1 4 4

Tema 2 2 2

Tema 3 2 2

Tema 4 4 4

Tema 5 4 4

Pa3om 3a po3aizom 6 16 8 8




HazBu po3aimiB i Tem Kinexicte rogua
JieHHa Gopma 3a04Ha popma
yCbOIo y TOMY YHUCIII yCbOTo y TOMY YHUCII
n | o |nab. | iHA. | c. p. n| o | nab. | iHg. | cC.
p-
1 2 314 5 6 7 8 9110] 11 | 12 | 13
Po3nia 7. Memamamepianu ma oienexmpomempis. Dizuyuni npunyunu
Tema 1 6 4 2
Tema 2 4 4
Tema 3 4 4
Tema 4 2 2
Tema 5 4 4
Pazom 3a posaisiom 7 20 12 8
Ycvozo 200un 120 48 72
4. Temu ceMiHAPCHKHUX 3aHATH
Ne Temu Kinbk.
3/ TOIVH
1 | liama3oHu HETAaTUBHUX Ta MO3UTHBHUX 3HAYCHD JICIIEKTPUYHOI Ta 4
MarHiTHOI IPOHUKHOCTI
2 | ®opMyBaHHS 30HHOI CTPYKTYPH YaCTOTHOTO CIIEKTpa (POTOHHOTO KpHcTajia 4
3 | IloBepxHeBi cTaHM (K BUIAJIOK cTaHy Tamma) y ClieKTpax KpUCTaliB 4
4 | dedextu y HOTOHHOMY KpHCTaII 4
5 | Bix’emna nienekTpuyHa NPOHUKHICTh 4
6 | MarsiTHa ripotpomnis 4
7 | HedexTHl MoU Y POTOHHOMY KpHUCTai 4
8 Bin’emMHa MarHiTHa NPOHUKHICTh 4
9 | Cranu TamMma y CEKTpax KpUCTAJIB 4
10 | Big’eMHa Mar”iTHa ripoTpomis 4
11 | KepyBaHHS BiJI’€MHOK MarHiTHOIO TIPOTPOIMI€I0 MarHiTHUM I0JIEM 4
12 | IToBepxHeBi XBHIII 4
Paszom 48
5. 3aBaaHHs AJs caMoCTiliHOI po6oTn
Ne Buau, 3micT camocTiitHOT po60TH KinpkicTh
3/ FOINH
1 | O3HallOMMTHUCH 13 TUIIAMH IITYYHUX TICIEKTPHUKIB Ta IITYYHUX 4
MarHeTUKiB
2 | O3HallOMHUTHUCH 13 BIUIMBOM MaTepiaJIbHUX MapaMeTpiB CepeIOBUIL Ha 4
pO3B’si3aHHs piBHSHb MakcBea
3 | O3HailoMHUTHCH i3 pO3B’sI3aHHAM piBHSHHS biioxa 1y1st MarHiTHOTO 4
MOMEHTY.
4 | O3HalloMUTHUCH 13 3aKOHOM Jlpy/e 171 MpUpOIHUX MTPOBIIHHUKIB, 4
JIeIEKTPUKIB Ta MeTamarepialiB
5 | O3HailoOMUTHCH i3 AiarTa30HaAMU HETaTHBHHUX Ta TIO3UTHBHUX 3HAYCHb 8
JeJIEeKTPUYHOI Ta MarHiTHOI MPOHUKHOCTI
6 | O3HailoMuTHCH 13 3acagaMu (pOpMyBaHHS 30HHOI CTPYKTYpH 8
94aCTOTHOTO CHEKTpa (POTOHHOTO KpUCTaIa




7 | O3HalOMHUTHCB i3 METOIOM MaTpPHUILIb Iepeaadi 4
8 | O3HallOMUTHUCH 13 3BUYAMHUMH Ta HE3BUUAHHUMH XBUJISIMH Y 4
Mar"iTo)OTOHHOMY KpHUCTAITi
9 | O3HailoMUTHCH 13 cTaHaMu Tamma Ta IXHBOIO IPHPOIOI0 8
10 | OznaitomuTHch i3 epekrom Papases y GOTOHHOMY KpUCTATIi 4
11 | O3HallOMHUTHCH 13 CIIOTBOPEHHSAMH CIIEKTpa Ta ACPEKTHUMH MOJIAMU Y 4
(GOTOHHOMY KpHCTaTi
12 | O3HallOMUTHCH 13 SIBUIIIAMH ONITHYHOI aKTUBHOCTI, T1pOTpOMii 8
13 | O3HaltOMHUTHCH i3 BJIACTUBOCTSMH JIIBOOIYHUX KipaTbHUX 8
MeTaMaTepiaiiB
Pazom 72
6. InuBinyanbHi 3aB1aHHs
HaBuanpauM 1aHoM He riepeadadeHi.
7. MeToau HABYAHHA
1. IlpoBeacHHS MPAKTUYHKUX 3aHATH
2. CamocTiitHa po0OOTa CTy/IEHTIB 3 BUBUEHHS JOJATKOBUX MaTepialiB 3 Kypcy
8. MeToau KOHTPOJTIO
1. [ToToyHMT KOHTPOJIB MPHU MPOBEACHHI ayAUTOPHUX 3aHATh
2. Exzamen
9. Cxema HapaxyBaHH# 0aJiiB
[ToTO4YHMI KOHTPOJIb, CAMOCTIIHA po0O0Ta, 1HAMBIAYaIbHI 3aBJAHHS
[ToToynuMii KOHTPOJIIb Ex3amen | Cyma
Pazom
Ha 3aHATTAX
60 60 40 100

JlocsiTHEHHSI CTYJEHTIB 3 HaBUAIBHOI TUCHUIUTIHU «MeTaMaTtepiand s KBaHTOBHX
KOMIT IOTEpIB Ta JieIEKTPOMETPii» OLIHIOIThCS B Oanax, 3aranbHa cyma sikux craHoButh 100.
Bona cknmamaetpes 3 60 OaimiB, sIKi CTyIEHT MOXKEe OTPHUMATH TPOTIToM cemectpy, Ta 40 Gaiis,
K1 MO’K€ OTPUMATH MPH MPOXOKEHHI M1JCYMKOBOT'O KOHTPOJIIO Y BUIJISAJII €K3aMEHY.

60 OaxiB MPOTATOM CEMeCTpy HapaxOBYIOTHCS MIPH MPOBEACHHI MMPAKTUYHHUX 3aHSATh, IO 5
0atiB 3a KOXKH1 4 TOJUHU 3aHSATh.

Ex3amMeH mNpoBOAWTHCS y THCHMOBOMY BUIJISIII MUISXOM HAaNHMCAaHHS CTyJCHTaMH
BIMOBiZICM Ha 3amuTaHHS eK3aMeHaIliiHOTO OumeTy. MakCcHManbHOI  OI[IHKOI 32
eK3aMeHaiiHy poooty € 40 6ais.
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