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KoncyabTauii mo Koncynbranii B 1eHb NPOBENCHHSA JEKII Ta NPAaKTUYHUX 3aHATH (3a
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CTopiHKa TUCHUILTIHA

https://physics.lnu.edu.ua/course/optyka-fizyka

Indopmanis npo
AUCHUILTIHY

Hucnumiina «OnTuka» € HOPMAaTHUBHOI HABUYAIBHOK AMCLHMILIIHOW s
miaroToBku OakanmaBpa 3a cremianbHicTIo 105 TlpukimagHa ¢isuka Ta
HaHOMaTepiayiu, sika BukiaaaeTscs y IV cemectpi B 00csa3i 7 kpenutiB (3a
€sporneiicbkoro KpenutHo-Tpancheproro Cucremoro ECTS).

KopoTtka anorauis
JUCIUILTIHHA

Kypc 3aranbnoi ¢i3uku € OCHOBOIO Yy MpodiIoi0Yiil MiArOTOBII CTYACHTIB
Gi3YHUX 1 TEXHIYHUX crenianbHocTell. be3 IpyHTOBHHX 3HaHb 3 (i3UKH
HEMOXJIMBAa  MalOyTHA  TOBHOIIHHA  mpodeciiiHa  AISUIBHICTE B
eKCTIIEpUMEHTAIbHIA Ta TEOPeTHUHiN (i3uIli, NeJaroridHii, iHXEHEpHil
rany3sx tomo. [Ipenmer «Ontukay 3aliMae LEHTpaJbHE Miclle cepell 1HIIUX
JUCHUTUIIH 3aranbHoi (i3uku. OCHOBHI 3aKOHU ONTHKU € (PYHIAMEHTOM IS
pi3HMX ramysell HayKd i TeXHiKM. [XHE BHMBYEHHS Tifl Yac IeKI[HHMX i
NPaKTUYHUX 3aHATh JaCTh 3MOTY OIAHYBaTH OaraTo IHIINX BaKIMBUX
JUCLHUIUTIH Ha Pi3udHOMY (PaKyIbTeTI.

[TinroToBKka  BHCOKOKBali(ikOBaHOrO  (i3MKa Ma€  ONUpaTHCh  Ha
byHaaMeHTalbHI 3HaHHS, SIKI MO>KHA HaOyTH § MiJ Yac MPaKTUYHUX 3aHSTb.
Po3p’s3yBaHHsA 3afau crpuse TUONIOMY pPO3YMIHHIO (DI3UYHUX SIBHIL,
BCTaHOBJICHHIO B3a€MO3B’43KiB M)k OCHOBHMH BEIMYMHAMU.

Mera Ta miJi
JTUCHHUILTIHA

MeTa — BHBYMTH OCHOBHI 3aKOHW OITHKH, CYYacHI YSIBICHHS PO
NOPUPOJY CBITNA, iX TOSCHEHHS Ta 3aCTOCYBaHHS B IPOLEC] BUKOHAHHS
nabopaTopHux poOiT. O3HAHOMUTH CTYACHTIB 3 OCHOBHUMH 3700yTKaMu
¢bi3uKH y Tanmy3i ONTHKH, TOKAa3aTH €KCIEPUMEHTAIbHI MPOSIBH TOJIOBHUX ii
3aKOHOMIPHOCTEH, iX 3HAYEHHS IS IMi3HAHHS TPUPOAM Ta JUIS TPAKTHKH,
OKPECJIUTH OYiKyBaH1 MEPCHEKTHBH ii PO3BUTKY.

Hini — ¢opMmyBaHHS B CTYACHTIB 3HaHb Ta yMiHb, HEOOXITHHUX MIJIS
PO3YMIHHS 3aKOHIB KJIACUYHOI ONTHUKH, B3a€MOJIi CBITIOBHUX IMYYKIB MIiXK
co0010 Ta 3 PEUYOBHHOIO, MUTaHb XBWJIbOBOI Ta KOPMYCKYJSPHOI MPUPOIU
CBITJIa, SIBUII B 00J1aCTi CTAa0KHMX Ta CUIBHUX CBITJIOBHX MYYKIB.

Jlitepatypa nis
BUBYEHHS JUCHUILTIHH

Bba3osa:

1. Pomantok M.O. Onruka : miapyunuk / M.O. Pomaniok, A.C. Kpouyk,
LIL TTamyxk; 3a pea. mpod. M.O. Pomantoka. — JIsBiB : JIHY imeni IBana
@panka. 2012. — 564 c.

2. 3arampHa (i3WKa y TpUKIANax, 3alUTaHHAX 1 BigmoBigsax. OnrTuka
HaByanbHuii  mocionuk /  B.®. Kopanmenko, [.M. XamimoHoBa,
H.IT. Xapuenko, B.M. Cremtok. — K. : Bugapando-nomirpadiyauii ieHTp
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"KuiBcbkuii yriBepcutet", 2012. — 447 c.

3. Kyuepyk LH. I'opbauyk L.I'. 3aransuuit kypc ¢izuxu. T.3. — K.: Texnika.
1999.

4. Bbymok I'.®. Benrep €.®. Kypc ¢izuxu: B 3 xu. OnTrka. ®@i3uka aroma
Ta atomHoro sapa: Haeud. [Toci6. —K.: Buma mk., 2003. — 311 c.
JlonmomixkHa:

1. bimi M.Y., Ckybenko A.®. 3aranpHa ¢izuka. Ontuka. — K.: Buma
mkosna. 1987.

2. Kpucranoonruka : [HaBu. moci0.] / M.O. Pomanrok ; JIHY im. IBana ®pan-
Ka. - Bun. 2-e, monos. - JIeBiB : JIHY imeni IBana ®@panka, 2017. - 455 c.

3. 3amaui 3 onTuky : HaBY. ocioHuK / LII. [Tamyk, A.C. BomommHOBChKHIA,
B.B. BicroBchkwii ; 3a pen. nmpod. M.O. Pomanroka. — JIsBiB : JIHY imeHi
IBana ®panka, 2020. — 326 c.

Indopmauniiini pecypeu:

1. http://www.wikipedia.org

2. https://www.coursera.org/

Tpusadgicts Kypey

OJIUH CCMCCTP

O0cAar AucHMILTIHA

210 romuH, 3 skux 112 roguH ayTUTOPHUX 3aHSTH, 3 HUX 48 TOJWH JCKIH,
64 TOMHY TPAKTUYHUX 3aHATH Ta 98 roMH caMOCTIMHOI pOOOTH.

OuikyBaHi pe3yJbTaTn
HABYAHHS

3arajbHi komnereHTHOCTI (3K):
3K 1. 31aTHICTb 3aCTOCOBYBATH 3HaHHS y IPAKTUYHUX CUTYaLlIsX.
3K 2. 3HaHHS Ta pO3yMiHHS MPEAMETHOI 00JacTi Ta po3yMiHHS mpodeciitHoi
SUTBHOCTI.
3K 9. 31aTHICTh MPaIOBaTH aBTOHOMHO.

Crueniaabhi (¢paxoi) komnerentHocti (CK):
CK 5. 3pmaTHiCTh 10 TOCTIHHOTO PO3BUTKY KOMIETEHTHOCTEH y cdepi
NPUKIAIHOT PI3UKH, 1HKEHEPIT Ta KOMIT FOTEPHUX TEXHOJIOT1H.
CK 7. 3paTHicTh BUKOPUCTOBYBATH METOAM 1 3acO0M TEOPETHYHOIO
JOCIIPKEHHS Ta MaTEMaTUYHOTO MOJIETIIOBAHHSA B IpodeciiHIl JISIbHOCTI.

IIporpamui pe3y1bTaTH HABYAHHA:

ITPH 01. 3Hatu 1 po3yMiTU cydacHy (i3uKy Ha piBHI, JOCTaTHbOMY IS

PO3B’S3aHHS CKJIQJHMX CIEl[iali30BaHMX 3a/4ad 1 MNPaKTUYHUX MpodiIem

MPUKIATHOT (PI3UKH.

ITPH 02. 3actocoByBaTu Cy4yacHi MaTeMaTH4HI METOAU AJii MOOYIOBU i

aHaJIi3y MaTeMaTUYHUX Moeiel (13UUHUX MPOLIECIB.

ITPH 03. 3acrocoByBaTu €(eKTHBHI TEXHOJOTii, IHCTPYMEHTH Ta METOAU

eKCIEPUMEHTAIbHOIO JOCIIIKEHHSI BJIACTUBOCTEH PEYOBMH 1 Marepialis,

BKJIIOYAIOUM HAHOMAaTepiald, MpH pO3B’sI3aHHI MPAKTUYHUX HpoliIeM

MPUKIATHOT (PI3UKH.

ITPH 12. Po3yMiTH 3aKOHOMIPHOCTI PO3BUTKY NMPHUKIATHOI (Di3UKH, ii Miclie B

PO3BUTKY TEXHIKH, TEXHOJIOTIM 1 CYCHUIbCTBA, Y TOMY YHCJIl B PO3B'A3aHHI

eKOJIOT1YHUX MPOOIIEM.

VY pe3ynbTaTi BABYEHHS HAaBYAJIbHOI JUCHUIIIIHYU CTY/IEHT IOBUHEH
3HATH:

- OCHOBH1 BJIaCTHBOCTI CBITJIOBUX ITY4YKiB, iX B3a€MOJiI0 MIX CO00I0 Ta 3
PEUOBHHOIO, MOKJIMBOCTI MPAaKTUYHOTO BUKOPUCTAHHS 3aKOHIB OINTHKH, a
TakoX (yHIaMeHTaldbHI 3aKOHOMIPHOCTI ONTHUKH PYXOMHX CEpEIOBHIL,
METOAM TreHepalii CBiT/Ia, OOIPYHTYBaHHS XBHJIBOBOI Ta KOPIYCKYJISPHOL
MIPUPOU CBITIIA, 3aKOHOMIPHOCTI Ta MOXJIMBOCT] HENIIHIHHOT ONTHKU.

BMITH:

- [IpoBecTn mpoCTI BHUMIPIOBAaHHS ONTHUYHUX XapPAKTEPUCTUK PEUOBUHU

(MOTTIMHAHHS  CBITJIA, JMCIEPCiI0 TOKAa3HUKIB 3AJIOMJICHHS, CIEKTPH
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CBIUGHHS TBEpAMX TUT 1 TrasiB, CKJIaa 1 BMICT CyMilIed Ta3iB Ta
KOH/ICHCOBAaHMX  CHUCTE€M),  XapaKkTEepUCTHKH  CBITJIOBUX  Iy4KiB
(1HTEHCUBHICTh, TOJIAPU3AIiS, KOTEPEHTHICTH), PO3MMQPYBATH KIACHIHI
iHTepdepeHiiiHi Ta mpocTi IUdpakmiiHi KapTHHYU, BHU3HAYATH TOJIOBHI
XapaKTEePUCTUKH 1HTepepeHIinHNX, IudpakIiiHuX, AUCIEPCIMHUX Ta
JIH30BUX CHCTEM, FOCTYBAaTH TaKi MPOCTI CUCTEMHU. YMITH PO3PaxOBYBaTH
rapaMeTpH MPOCTHX ONTHUYHUX IMPHUJIAAIB, CBITIIOBUX ITYYKIB Ta (hi3MIHHX
XapaKTePUCTHK PEYOBMH Ha 0a3i 3aKOHOMIPHOCTEW, BHUCBITIICHUX ¥
nporpami Kypcy.

Kurouosi ciioBa

3aKOHM TE€OMETPUYHOI ONTHKH; iHTepdepeHuis cBiTiIa; audpaxiis cBiTia;
MoJISIpU3allis CBITJIA; AMCIEPCis CBITIA; ONTHUKA aHI30TPOITHUX CEPEIOBHIIL,
ONTUYHI TapamMeTpuyHi e(eKTH Yy NPO30pUX CEepPEelIOBHUINAX; KBAHTOBI
BJIACTHUBOCTI CBITJIa; PO3CIFOBAHHS CBITJIA; JIFOMIHECIICHITIS, JIA3EPH.

DopMaT TUCHUILTIHU

Ounnii

NPOBEACHHS JICKI[if, MPAaKTUYHUX 3aHATh Ta KOHCYJbTAIi JJIS KpaIIoro
PO3YMIHHS TEM

Temu Hagezneno y tabnuns 1
IMincymkxoBHii KOHTPOJIb, | [1iCYMKOBHIT KOHTPOJIB: ICIIUT B KiHIII CEMECTpY.
¢dopma dopma: NMCbMOBO-YCHa.
IIpepekBizuTn J171st BUBUEHHS KypCY CTYICHTH MOTPEOYIOTh 3HATHU:

Mexaniky, MonekymsapHy ¢izuky, Enekrpuxy i maruetusm, MareMaTHUHUIHA
aHaii3, AHaJiTHUHYy reomerpito, Judepenianbhi Ta iHTErpalibHi piBHSHHS.

HaBuajabHi MeToau Ta
TeXHiKH, AKi Oy1yTh
BUKOPHCTOBYBATHUCSH i
yac BUKJIaJaHHA
JTUCIHHUILTIHA

JISKITii, JIKIIIIHI TeMOHCTpaIlii, po3B’s3yBaHHS 3a7a4, IPE3CHTAIII].

HeoOxinne 001agnanus

Jlex1iiHi 3aHATTS — MyJIbTUMe/lIiHA YCTaHOBKA Ta HOYTOYK.

Kpurepii ouinroBanus
(OKpemMo 1J151 KOKHOTO
BH/1Yy HABYAJIbHOI
AisILHOCTI)

OuinroBaHHs MPoBOAATECS 32 100-0anpHOO MIKanow0. bann HapaxoByHOThCA
32 HACTYITHUM CIHiBBITHOIICHHSIM:
NMOTOYHMI KOHTPOJIb: 50 GaiiB

® KOHTPOJIbHI poOOTH 3a IBOMA 3MICTOBUMHU MOJYJIsIMH, 2%20 = 40
0aJiB;

e kosnoksiyMm — 10 GauiB;

Pa3om 3a cemectp: 50 Ganis.

e Jcout: 50 OamiB. Ha iciuT BUHOCHTRCS 3 OIMCOBI IUTAHHS, 3
MaKCHMaJIbHOO OIIHKOIO B 10 6ajiB KOXKHE 1 TECTH 3 MAaKCUMAJIbHOIO
CyMapHOI0 o1liHKor0 20 6aiB.

e [lincymkoBa MakcUMaslbHa KUIbKICTH OamiB: 100.

IIkaja oniHIOBAHHS KOHTPOJIbHOI po60TH

bauu KpuTepii oniHlOBaHHsA
20-15 | cTyneHT MOBHICTIO BOJIOJIE MaTepiaioM
14-10 | cTyneHT TOCTaTHBO BOJIOJIIE€ MaTepPiaIoM
9-1 CTYJICHT YaCTKOBO BOJIOJIIE€ MaTepiaioM
0 CTYJICHT HE BOJIOJII€ MaTEPiaJioM

Kpurepii ouiHIOBaHHSI ONMCOBUX NUTAHb iCIUTY

Kpurepii baun
CTyaeHT TpoAEeMOHCTpYBaB  IIMOOKWI  piBeHb  po3yminas | 10-9
Mmarepiany. Ilix d9ac BiANMOBIAI BHUKOPUCTOBYBAaB  (OPMYIIH,

O3HAYEHHs, MPUBOJMUB JOBEJICHHS, BUIHHO BOJIOJIB KOHIICTIIIISIMH.
Po3rnsiHyTO BCi1 aCMEeKTH MOCTABIEHOTO 3anuTaHHs. Biamosiai Oymu
JIOCTaTHRO apryMEHTOBAHI, YiTKI ¥ JIOT14HI, MICTHJIA BC1 HEOOX1aH1
eJIEMEHTH ¥ nietaii. Jlomyckanucs 1esiki HeTOYHOCTI OPMYJIIFOBaHb.




3m00yBa4 MPOJEMOHCTPYBaB JOCTaTHIM abo cepenHiid piBeHb | 8-6
¢i3MYHUX 3HaHB IiJ] Yac BIAMOBIAlI Ha 3amuWTaHHsA. HaBemeHo
dbopmynu ¥ o3HaueHHS O3 IXHBOTO TOBHOTO KIHIIEBOTO
po3yMmiHHs. BiAmoBini Ha TEBHI acHeKTH MUTaHHS Oynu B
OCHOBHOMY TpPaBWJIbHI, ajie¢ HEIOCTaTHLO (PI3MUHO OOIPYHTOBaHI,
JOITYCKAJIMCSI MATEMATUYHI IOMWJIKH i HETOYHOCTI 03HAYCHb.
3100yBaveM MpOAECMOHCTPOBAHO 33/I0BIILHUN a00 0a30BuUi piBeHb | 5-1
3HaHb 3 NHUTaHHS, SKE Y BIINOBINI HE PO3IIAHYTO 3 YCIiX
HEOOXiTHUX TOYOK 30py. KpiM 3HaYHMX MaTeMaTHUYHHX ITOMHJIOK,
TPAIUTUCS. BHUIIAJKH, IIOB’A3aHI 3 IOMMJIKOBOIO (Di3UYHOIO
IHTEpPIPETAI€I0 TEBHOTO ACIIEKTY MUTAHHS.

HomatrkoBi O6aym (mo 10 BKIIOYHO) MOKHAa OTpHMATH 3a HAIMCAaHHS Ta
myOmiKaIlito Te3, CTaTTi, 0COONCTY y4acTh y MIXKHAPOJHUX, BCEYKPATHCHKUX
HayKOBUX KOH(pepeHmisx Ta/abo iHmMX 3axogax abo KOHKypcax 3a
TEMaTUKOK HABUAIBHOI JUCIUILUIIHA 32 YMOBH, IO 3arajJibHe YHCIIO
HaOpanux OaniB He nepesuinyBatume 100 6amnis.

AxkajemMiuHa [00pouecHicTh 3100yBadyamMH BHUIIOI OCBITH Iependadae
CaMOCTiiHE BHMKOHAHHS HABUYAJILHUX 3aB/JaHb, 3aBIaHb IOTOYHOTO Ta
HiJICYMKOBOI'O KOHTPOJIIO Pe3yJsbTaTiB HaBYaHHA. CIMCYBaHHsS, BTPyYaHHs B
po0OTy IHIIMX CTYAEHTIB CTAaHOBIATH, ajie HE OOMEXKYIOTb, NPHUKIAIH
MOJJIMBOT aka/ieMi4HOl HeqoO0podecHOCTi. BusiBIeHHS O3HaK akaJemMiduHOi
HEeT0OpPOYECHOCTI B MUCHMOBIH UM YCHIN POOOTI CTyIEHTA € MiACTAaBOO IS il
He3apaxXyBaHHS BUKJIaJayeM, He3alIe)KHO BiJ MaciiTabiB oOMaHy.
BinBiganHsi 3aHATH € BOXIMBOIO CKJIAIOBOIO HaBUaHHs. OYiKyeThCs, IO BCi
CTYJIEHTH BIJBIJAIOTh YCi JIEKUii 1 MpakTU4Hi 3aHATTA Kypcy. CTyneHTu
MaloTh 1H(QOpPMYBaTH BHKJIaJaya PO HEMOKJIMBICTH BIJIBIIATH 3aHATTA. Y
Oy/b-IKOMY BUIAJKy CTYAEHTH 3000B’s3aHI JOTPUMYBATUCS YCIX CTPOKIB,
BHU3HAUEHUX JUIsl BAKOHAHHSA YCIX BUJIB POOIT, epe10aueHnX KypCOM.
Jlitrepatypa. VYcio miteparypa, $Ky CTYAGHTH HE 3MOXYTh 3HAWTH
caMocCTiiiHO, OyJe HaJaHO BUKJIaJayaMH BHUKJIIOYHO B OCBITHIX LUIIX 0e3
npaBa ii mnepenaBaHHSA TpeTiM ocobaM. CTyAEeHTH 3a0XOUYYIOThCS [0
BUKOPUCTAHHS TAaKOXX W 1HILIOI JITEpaTypH Ta JDKEpell, SKUX HeMae cepen
PEKOMEHI0BaHUX.

IMosiTuka BucTaBjeHHs OajiB. BpaxoByrorbcs Oanu, HaOpaHi Ha
NpakTUYHUX Ta MOTOYHOMY TecTyBaHHI. Ilpm 1poMy 000B’A3KOBO
BpPaxOBYIOThCSl NMPHUCYTHICTh Ha 3aHATTAX Ta AKTHBHICTh CTYAEHTa IIiJ] 4yac
3aHATTS; HEIOMYCTUMICTh MPOMYCKIB Ta 3aIli3HEHb HA 3aHATTS; KOPUCTYBAaHHS
MOOUTBHUM Tene(OoHOM, IUIAHLIETOM YM IHIIUMU MOOUIBHUMHU TNPHUCTPOSIMHU
miJl yac 3aHATTS B LUIIX, HE IOB’S3aHUX 13 HABYaHHSAM; CIHMCYBAaHHS Ta
IJIariat; HeCBO€4acHe BUKOHAHHS ITOCTABJIEHOTO 3aBJaHHA 1 T. iH.

Konni popmu akageMidHOI HeIOOPOYECHOCTI HE TOJIEPYIOTHC.

ITuranHs 10 eK3aMeHy

PiBHsiHHS MakcBeiia, XBUIbOBE PiBHSHHS.

Cucrtema BEKTOpIB €JIEKTPOMArHiTHOI XBUJIL.

Brpara ¢a3u npu BinOuBaHHI Bij Ji€NEKTPUKA.

®i3uyHwMii 3MicT MokazHuka 3anomiienHs (I'riirenca, HetotoHa).
3B’S30K MOKa3HHWKa 3aJOMJIEHHSd 3  XapakTepUCTUKAMH  PEYOBUHU
(Makcgenna).

KorepenTHi mxepena cBiTia.

YacoBa i IpocTOpOBa KOI'€PEHTHICTb.

TayToxpoHi3M.

Xia mpoMeHiB y cxemax Oinpusmu, 611iH3u, n3epkaiti Jlnoiaa.
XapaKkTepUCTHUKH THTEPPEPEHITIITHUX CXEM.




Cxema OHnra, Bupa3 ajis pi3HUIN X0y, YMOBH €KCTPEMYMIB.

3B’430K MIX po3MipamMH JpKepenia Ta anepTyporo iHTephepeHtIii.

Omnrc KapTUHU IBOITPOMEHEBOI iHTEpdepeHIrii.

Ocob6muBocTi 6araronpomeneBoi inTepdepeHiii.

Iarepdepomerp XKamena.

Iarepdepomerp MaiikenbcoHa.

[Inactunka Jlymmepa-I'epke.

Iarepdepomerp Padpi-Ilepo.

Konbopu ToHkuX 11iBOK. Bupas miis pizHHIN XOmy.

CMmyru piBHOT TOBIIMHHM Ta 1X JIOKaJTi3aLlis.

CMyru piBHOTO HaXWIIy Ta iX JIOKaJi3ais.

3acrocyBaHHs iHTEep(epeHuii — GiIbTPHU, MPOCBITICHA ONTUKA, AiCNEKTPUIHI
J3epKaia.

Hudpaxuis citna. [Ipunnun [toiirenca-dpenens.

3onu OpeHsens.

30HHI TTACTUHKH.

[TosicHeHHsI MPSIMOJIIHIMHOCTI TMOIIMPEHHS CBITJIA.

I'padiune ckmamaHHsS aMIUTITYJ: TOYKOBE JDKEPENo, KPYIJUH OTBip,
MIBIUIOIIMHA, [I1JIMHA.

Hudpaxiiis Ha OITAHI.

Judpakmiitna pemriTka.

AmmutiTyaHi Ta $a3oBi pemIiTKi, CHHYCOITalbHa PEIIiTKA.

YMOBH ekcTpeMyMiB Ipu AUGPaKIlii Ha MIIMHI Ta HA PEIIITIIi.

Ha mo BmiuBarOTH CIHIBBIIHOMIEHHS PpO3MIpIB MPO30poi 1 HEmpo3opoi
KOMIIOHEHT CTaJIol peliTKu?

CkicHe maJliHHs CBiTJIa HA PEIiTKY.

XapakTepUCTUKU PENITKHA: JHUCIEpCis, pO3AUIbHA 3/1aTHICTh, 00JIACTb
JucTepcii.

Hudpaxiris Ha 6araTOMIpHUX CTPYKTypax.

VYmosu Jlaye, popmyna Bynsda-bperra.

INonorpadist: BracTuBOCTI 300paXKeHHs], OTPUMaHHS TOJIOTPamMH, BIATBOPEHHS
300pa’keHHS, 3aCTOCYBAHHS.

lNonorpadgis enucroka.

I'eomerpryna onrrka — yMoBH ii 3actocyBaHHs. [Ipuauun depma.
3aloMJIeHHS CBITJIa Ha c()epryHIi TOBEPXHI — 3HAKH KYTIB Ta BIAPI3KIB.
Hynb-iBapiant A60Ge.

[uBapiant Jlarpanxka-I'eapmronbua.

®opmyna nin3u. ToBcra JiH3a.

OntryHa cuctema. ['0JI0BHI MOBEPXHI, X MOJIOKESHHS.

Jlyna, Xi1 IpOMEHIB, 301IbIIICHHSI.

Po3ninbHa 31aTHICTE MIKPOCKOTIA, X1/T TPOMEHIB, 301THIIICHHS.
Hudpaxiiitna Teopist 300pakeHHs Y MIKPOCKOTTI.

Teneckomn. Xia mpomeHiB, 301JIbIICHHS.

3opsaHuit inTepdepomerp MaiikenbcoHa.

AOeparlii ONTUIHUX CHCTEM.

[Monsipu3ariis CBiTJIa Py BiIOMBaHHI Ta 3aJIOMJICHHI.

®opmynu Openens — cxema BUBEJCHHS, X BUTIIS U BiTOUTOTO MTyYKa.
Kyt Bproctepa, iforo ¢iznuHe nosicHeHHS.

HopwmanbHa Ta aHoManpHa AUCTIEPCis CBITIA.

EnextponHa Teopis nucnepcii cBiTia.

Pedpaxuis, ii 3acrocyBaHHS.

MeTtoau BUMipIOBaHHS MOKAa3HUKA 3aJIOMJICHHS.

IToxa3HMK MOTJIMHAHHS.

Jlucriepcist IpU3MH.




AHI30TpOIIiST KPUCTAJIIB.

Bektopu enexkTpomMarHiTHOI XBUJI1 Y KpUCTasax.

Onrtuyna iHauKarpuca. ONTHYHI OCl.

CkraianHs IEPIEeHIUKYISPHUX KOJIKMBaHb, aHANI3 MOJIIPH30BAHOTO CBITIIA.
IaTepdepenmis nmonspu3oBaHux mpomeHiB. [IpomyckaHHS MOISIpPU3ALITHO-
ONTUYHOI CUCTEMH.

JliniitHe nBONpOMEHe3aI0MICHHS. 3aCTOCYBAaHHSI MOJISIPU30BAHOTO CBITIIA.
[Monsipu3aropu i KOMIEHCATOPH.

HupkynspHe IBONPOMEHE3aTOMIICHHS.

[ToBepTaHHs TUIOIMHY MOJSPU3ALLI.

Enextpoontuynuii edexr, onuc, 3acTOCyBaHHS.

Edext Dapanes.

I'pynona i ¢azoBa mBHAKICTh cBiTia. Dopmyia Pernes.

Edexr dommnepa.

3aK0HU 30BHIMIHBOTO (POTOCHEKTY.

dopmyna AiHmTaiHa 11 GOTOCHEKTY.

BnactuBocrti porona.

[losichenHst  30BHIIHBOTO  (oToeeKkTy Ha OCHOBI  XBHJIBOBOI  Ta
KOPIYCKYJISIpHOT Teopii cBiTNA.

3acrocyBaHHSA (HOTOCPEKTY.

CBITIIOBUI THCK.

AbcomoTHO YopHE Tiio. OCHOBHI 3aKOHOMIPHOCTI HOTO BUITPOMIHIOBAHHS.
®opwmyia [Lnanka.

CrioHTaHHE Ta BUMYILIIEHE BUIIPOMIHIOBAHHSI.

PosciroBanHs cBiTIIA.

OnTtuyHi KBaHTOBI TEHEpAaTOPH — CHEpPreTMuHa OyJoBa aKTUBHOTO
CepeIOBHIIA.

BynoBa onTHYHOrO KBAaHTOBOT'O I'€HEPATOPA.

OnuryBanus

AHKeTy-OIlIHKY 3 METOI0 OIlIHIOBaHHS SKOCTI Kypcy Oyae HagaHO I10
3aBEPIICHHIO KYPCY.

Taomums 1
Cxema kypcy «OnTHKa»
Tux- dopmMa JisITEHOCTI . Tepmin
Tewma 3aHATH Jliteparypa
IIEHb Ta 00CAT TOAUH BUKOHAHHSA
1 Beryn. Etanu po3BUTKY ONTHKM. Jlexuii — 4 rop. Bbaszona: 1, 2, 3 1 THKIEHD
Jlxepena cBiTia. NPaKT. 3aHATTS — 4 TOL. Jomomisxna: 1,3
camocTiitHa pobota — 8 roj.
2 Kitacuyni 3aKOHM OIITUKH. Jlekwii — 2 rop. basoma: 1,2, 4 1 THKIEHD
MIPAKT. 3aHITTS — 4 TOI. Jonomixkwna: 1
camocTiiiHa poboTa — 4 roJ.
3 | XBuiboBe piBHsHHS. Buam xBuib. | Jlekuii — 4 rog. Basosa: 1, 2, 3 1 THKIEeHb
da3oBa i rpynoBa mBHIKOCTI. TIPAKT. 3aHATTS — 6 TOxL. JonomixHa:2
PipHstaus MakcBena i BucHOBKH | CaMOCTiliHa poboTa — 8 rox.
3 HUX.
4 I'eomeTpuuHa onTuka. Jlexuii — 2 rop. basosa: 1, 4 1 TIXKIEeHD
3aoMJIeHHs CBiTIIa Ha cepuuHiif | MPAKT. 3aHATTA — 2 TOLL. Homnomixna: 1
noBepxHi. [HBapiaHTH. caMocTiiiHa poboTta — 4 rof.
5 | Toscra minza. Onruuni npunaay. | Jlexuii — 4 rox. basosa: 1,2,3,4 | 1 TuxnaeHs
Abepartii. InTepdepenuis cBita. | MPAKT. 3aHATTA — 6 roz. JonomixHa:1, 3
Kiacuuni iHrepdepenwiiini camocTiitHa pobota — 8 ro.
CXEMHU Ta 1X XapaKTEPUCTUKH.




6 KorepeHTHICTh CBITIOBUX XBMb. | JIekii — 2 rox. BasoBa: 1, 2 1 TKneHs
MIPAKT. 3aHSITTS — 2 TOI.
caMmocTiiiHa poboTa — 4 roJ.
7 | Intepdepentiist y TOHKHX TutiBKax. | Jlekuii —4 rom. bazosa: 1, 2 1 TXIEHBb
InTepdepomerpu. 3acrocyBanHs | MPAKT. 3aHATTA — 6 rop. HonomixHha: 1
inTepdepenwii cBiTa. camocTiitHa po6oTa — 8 ro.
8 Mudpakiis citiaa. 30HA Jlexii — 2 rox. bazosa: 1, 1 THKIEeHB
Openens. CkaagaHHs aMILTITY/I. TPAKT. 3aHATTS — 2 TOX. JonomixHa:
camocrTiitHa podoTta — 4 ToI.
9 | Hudpakiis @paynrodepa. Jlexuii — 4 rog. Basosa: 1, 1 THKIEHB
[inuua. Pemritka. Judpakiis TIPAKT. 3aHATTA — 6 TOI. JlomoMizkHa:
®paynrodepa. Posainbaa camocTiitHa pobota — 8 ro.
31aTHICTH 00’ €KTUBA
10 | Ionspwu3zariist cBitiaa. Dopmyiu Jlexuii — 2 rop. Bazosa: 1, 1 THKeHb
®penes. TPAKT. 3aHATTS — 2 TOX. JlonomikHa:
camocTiitHa podoTta — 4 ToI.
11 | SIBuwe pBomnpomenesanomiaeHns. | Jlekuii —4 rox. basoga: 1, 1 THXKIEeHb
IaTepdepenItis monspu3oBaHoro | MNPAKT. 3aHATTS — 4 TOLL. JlonomixHa: 2
CBiTIa caMocTiitHa poboTa — 8 rof.
12 | IloBepTaHHS TUIOIIMHA Jlexi — 2 rog. Basona: 1, 1 THKeHs
noJspu3anii TPaKT. 3aHATTS — 4 TOZI. JlonoMixHa: 2
camocTiitHa podoTa — 4 roJI.
13 | ducnepcis ceitia. Bzaemomist Jlexuii — 4 rog. Basosga: 1, 1 THKnEeHb
CBITJIa 3 PEYOBUHOIO. HPAKT. 3aHATTA — 4 ron. HonowmixHa: 2, 3
[TornuuanHs i pO3CitOBaHHS. camocriiina pobora — 8 rog.
14 | Onruuni kBaHTOBI reneparopu — | Jlekuii — 2 rox. Basosa: 1, 4 1 TwxneHs
OyI0Ba, aKTHUBHA PCUOBUHA, TIPAKT. 3aHATTA — 2ron. JonomixHa: 1
BJIACTHBOCTI BUITPOMIHIOBAHHSI. camocTiiHa podoTa — 4 roj.
15 | Onruuna rosorpadist. 3oBuimmin | Jlexmii — 4 ron. bazosa: 1 1 THxIEHD
doroedexr. Tuck cpirna. TPAKT. 3aHATTs — 6 TOAL. JlonomixHa: 1
Buactuocti GoToHa. caMocTiifHa poboTta — 8 ro.
16 | Temmeparypre BunpoMiHtoBanus | Jlexmii — 2 rop. basoma: 1, 3, 4 1 THxIEHD

cBiTia. AGCOIOTHO YOPHE TLIO.
Omnuc oro BUMIPOMiHIOBAHHSI.
®opwmyia [Lnanka.

MPaKT. 3aHATTS — 4 Tof.

camocTiitHa poboTa — 4 To/I.

JomomixkHa: 1




