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Ha3sa aucuuniiinm

JlazepHa ¢izuka

AJpeca BUKJIAJAHHA
MUCIUIIIIHHA

ByJ1. Kupuna i Medonuis, 8, m. JIbiB, 79005

dakyabTeT TA
kadeapa, 3a IK0K0
3aKpinjena
MUCIUILIIHA

®iznunuii pakynpreT, Kageapa eKkCepuMeHTaNbHOT Pi3UKU

I'any3sb 3Hanb, ugp Ta
Ha3Ba CHEHiaJILHOCTI

I'any3p 3nanb — 10 [Ipupogaudi HayKH
CrnenianpHicTs — 104 di3uka Ta acTpoOHOMIs

Bukaagadi gucouIuTing

Jlextop: Ilymak Auapiii CtenanoBu4, KaHAUAAT (Hi3HKO-
MaTeMaTHYHUX HAyK, JIOICHT KaQeapu eKCIIEPUMEHTAITBHOT
(bi13UKH.

KonTakTHa indopmanis
BUKJIA1A4iB

andrii.pushak@Inu.edu.ua
apushak(@gmail.com

Koncyasrauii 3 nurann
HABYAHHA 110
AUCHMILTIHI
BiI0YBaKOThCH

Koncynbranii B IeHb MPOBEICHHS JICKIII Ta MPAKTHYHUX 3aHSIThH
(3a momepeTHBOIO IOMOBJICHICTIO). Tak0X MOKJIMBI OH-JIAH
KOHCYJIBTAIIl Yepe3 CJICKTPOHHY TOIITY.

Cropinka TUCHHILIIHA

https://physics.Inu.edu.ua/course/lazerna-fizyka-104-fizyka-ta-
astronomiia

Indopmanis npo
AMCHMILTIHY

Huctmmutina  «JlazepHa ¢i3uka» € BHOIPKOBOI HABYAIHHOIO
JTUCIMILTIHOIO IS MiATOTOBKM OakanaBpa 3a crerianbHicTio 104
«®Dizuka Ta acTpoHOMIs», sika BHKIamaeThest y VIII cemectpi B
o0cs3i 3,5 kpenuTiB (3a €Bponeiicskoro Kpenutao-Tpanchepnoro
Cucremoro ECTS).

Koporka anoranis
TUCIHHUILTIHA

Hlupoke 3alikaBIeHHS Yy pPO3BUTKY I 3acTOCYBaHHI Jia3epHOI
TEXHIKM  3yYMOBJICHE OYEBUJHOIO  MEPCHEKTUBHICTIO il
BUKOPUCTaHHSA B MpOLECi BUPILMIEHHS TAaKMX HOBUX HAyKOBHX 1
TEXHIYHUX TMpoOieM, fKI IHIIUMU 3aco0aMu  pO3B’sA3aTH
HeMOxJInBO. JlazepHa ¢i3zuka noegHye B coll Taki po3aiiu (Gi3uku
SIK KBAHTOBA €JIEKTPOHIKA, HEJIIHIMHA ONTHKA 1 KBAHTOBA ONTHKA. 3
BUHANIEHHAM Jla3epiB — CTaJIOCS CBOEPIAHE 3JIUTTS ONTHKH 3
pamiodi3uKo0, TOTIHOWINCH TOHSATTS  KOT€PEHTHOCTI, HE
JMHIAHOCTI ONTHYHUX SIBHIL.

MeTta Ta wiji
TUCHUILTIHA

Merta: o3HallomyieHHS 3 (I3UYHHMMHM OCHOBaMHM KBaHTOBOI
paniopi3ukd 1 HENMHIMHOT ONTHKM Ta  HAWBaXJIMBIIIMMU
XapaKTepUCTHKaMU  BIANOBAHMX npuiagiB. OcHOBHa yBara
npuaiigeTbest (i3ULi 1 TEXHIMI Jla3epiB 1 THUIIOBUM SIBUIIAM
HEJTIHINHOT ONTUKH.

3aBIaHHAM Kypcy € (OpMyBaHHS B CTY/AEHTIB 3HaHb Ta
YMiHb, HEOOX1THUX ISl BUCBITJICHHS (DI3MYHUX OCHOB Ta OCHOBHHUX
TEOPETUYHUX 3acaj] KBAHTOBOI €JIEKTPOHIKU 1 HENiHIMHOT ONTHKH,
CHCTEMaTHYHHIA OTJISiA HAWHOBIIINX EKCTIEPUMEHTAIBHUX JaHUX 3
JIAHOTO TIpeIMeTa.

Jlitreparypa nous
BUBYCHHSA AU CHUILIIHU

1. Hosruit S.0. Jlazepuuii nmpaxtukym. HaBuanbHuii MOCIOHHK.
JIeBiB: B-B0 JIHY, 2004. — 210c.

2. bimmit M.Y. OcHOBU HENiHIIHOI ONTHKHA Ta i 3aCTOCYBaHHSI.
Hapu. moci6nmk. K.: Bun. nentp "KuiBchkuit YHiBepcurer",
1999. - 172 c.

3. TIpuropyk B.I., Kopotkos I1.A., Xmwkusak A.l. JlazepHa ¢izuka.



mailto:andrii.pushak@lnu.edu.ua

K., 1997.-480 c.
4. JHosruii f.0., Kituk [.B. Enexkrponna OymoBa 1 onrTuka
HemiHiiHMX KpucTaitis. JIbBiB: Cait, 1996. — 176 c.

Tpusajictb Kypcy

Onun cemectp (8 cemecTp)

Oo0csr kypey

105 ronus, 3 sikux 48 roj. ayJUTOPHUX 3aHATh, 3 HUX 16 TO/I.
JEKIi, 32 roj. JJabopaTOPHUX 3aHATH Ta 57 TOA. CAMOCTIHHOT
poboTH.

OuikyBaHi pe3yabTaTn
HABYaHHA

VY pe3yibTari BUBUCHHS JAHOTO KypCY CTYICHT MOBUHEH

3HATH:
e  iCTOpil0 BUHUKHEHHS KBAHTOBOi E€JEKTPOHIKH Ta pPOJIb

Mpaib BITYN3HAHUX (Pi3UKIB Y i Tamysi;

OCHOBHI (Di3W4HI i7eil, MO Jie)KaTh B OCHOBI KBaHTOBHUX

TeHEPATOPIB 1 IMiICUITIOBAYIB;

. XapaKTePUCTHKU PI3HUX THUIIIB JIA3€PHUX AKTHBHHX
CEepEIOBHUIIL;

e  cHCTEMU 30Y/UKCHHS aKTHBHHX CEPEIOBHIIL;

e  MEXaHI3MHM CTBOPEHHS IHBEPCHOI 3aCEJICHOCTI PiBHIB;

e  esleMeHTH AU(PaKIiHOI TEOPii ONTUYHHUX PE30HATOPIB;

e  KOHCTPYKTHUBHI OCOOJHMBOCTI JIa3epiB Pi3HUX THUIIIB;

e  CHEPreTHYHI XapaKTEPUCTUKHU JIA3CPHUX YCTAHOBOK PI3HUX
THIIIB;

e  [apaMeTPH YacOBOI Ta MPOCTOPOBOI KOTCPEHTHOCTI;

e XapaKTEPUCTUKH JIa3epiB 3 KEPOBAHOIO JOOPOTHICTIO;

e J1a3epH Juig roiorpadii;

e  JIa3epH JUIS TEXHIKH, MCIIUIIMHHU Ta iH.;

. OCHOBHI TIOJIO)KEHHSI TEXHIKH Oe3leKu mpu poOoTi 3
Ja3epHUMH yCTaHOBKAMH;

e (hi3uYHI OCHOBHM SIBUIIl HETIHIHHOT ONTHKH;

. HEJTIHIHHO-ONTUYHI ~ KPUCTAJIM:  CHUMETPIMHHMHA 1
TEXHOJIOTTYHHH aCIeKT;

e  TPHUHIMMM KJIacUQiKaIlil SBUII HEIIHIHHOT ONITHKY;

e  (i3WYHI MEXaHI3MH HENIHIMHO-ONTUYHHUX SBUII T€HEpaIii
TapMOHIK, BUMYIIIEHOTO KOMOIHAILIHHOTO PO3CiIIOBaHHS,
camo(dokycyBaHHS, TBOYOTOHHOTO MOTIMHAHHS TOIIIO.

BMIiTH:

. pO3paxoByBaTH THUTOMY  IHBEPCIMHICTh  AKTUBHUX
CEpeIOBHIL TBEPIOTUILHUX JIA3€PiB;

. 3MIACHIOBATH  JIarHOCTHKY  JIa3€pHUX  aKTHBHHUX
CEPEeIOBHILL;

e  poO3paxoByBaTH €()EKTUBHOCTI ONTUYHHUX OCBITIIIOBAYIB;

e 3aCTOCOBYBATH OCHOBHI IPHIOMH FOCTYBaHHS PE30HATOPIB,
OIIIHKH X SKOCTI Ta TOOPOTHOCTI;

. pO3paxoByBaTH OINTHUYHI MMapaMeTpu OaraTomapoBHX
Ja3epHUX JI3epKaT;

e aHANI3yBaTH MOJIOBY CTPYKTYpy I'eHEpallii;

e  3MIMCHIOBATH CEJIEKIIIIO MOJ;

e  3aCTOCOBYBATH METOIU cTaliii3aii poOoTH Ja3epis.;

e JIOCHIDKYBaTH MIYKOBY CTPYKTYpy I'€HEpalii;

e 3jiiicHIOBaTH Q-MOIYJIAIIIO;

. ONTHMAJIBLHO BHOWpATH THUN CEpPIMHOTO Jlaepa IS
[IOCTaBJIEHOT METH;

. pPO3paxOBYBaTH KOHCTPYKTHBHI ITapaMEeTpH IMITYJIbCHUX
TBEPJOTUIBHHX J1a3epiB;




e  BUMIpPIOBATU CHEPTETUYHI XapaKTEPUCTUKU JIa3epiB;

. BUMIPIOBaTH KyTH PO301KHOCTI JIA3epHOTO
BUIIPOMIHIOBaHHS,

e  BH3HAYATH CTYIiHb KOTEPEHTHOCTI;

. 3MIMCHIOBATH  IOCTYBaHHS  JIa3epHUX  CHCTEM 3
M ACUITIOBAYaMHU;

e OXapaKTEepU3yBaTU CTPYKTYpPHI Ta CUMETPiiiHi 0COOIMBOCTI
BHCOKOC(EKTUBHUX HEJIHIHHO-ONITHYHUX MaTepialiB.

Kuarouosi ciioBa

Jlazepwu, HemiHIITHA ONITHKA, ONITUYHI T CUITIOBaYl

dopmart Kypcy Ounuii: nexuii, 1abopaTOpHi 3aHATTS, CaMOCTiiiHa poOoTa Ta
KOHCYJIBTAL1 JUIsl KPAIIOTO PO3yMiHHSI TEM.

Temn Hageneno y ta6i.1.

IMincymxoBuii 3aJIK B KiHIII CEMECTpy

KOHTPOJIb, GopMa

IpepexBizuTn Jlnist BUBUEHHS KYPCY CTYAEHTH NMOTPeOyIOTh 0a30BUX 3HAHD 3:

AtomHa ¢i3uka, Ontuka, TexHika 1 METOIU CIIEKTPATLHOTO
aHai3y, Bctyn 1o TeopeTHYHO1 MEXaHIKH

HapuaabHi MeToaM Ta
TeXHIiKH, fAKi 0yayTh
BUKOPUCTOBYBATHCSI
i 4ac BUKJIAJaHHA

Kypcey

[Ipesenrartis, JeKIlii, AMCKYyCisi, BAKOHAHHS JJA0OPAaTOPHUX POOIT,
MirOTOBKA IOMOBiIeH, pedepartis.

HeoOxiane o01agHanHd

JlexiiiHi 3aHATTS — MyJIbTUMEIIfHA YCTaHOBKA Ta HOYTOYK.
JlaGopaTopHi 3aHATTS — 00JIaIHAHHS HABYAJIbHOI J1abopaTopii
(OTOHIKM Ta CIIEKTPOCKOMIi1 HaHOMaTepialiB (J1a3epHOi 1aboparopii
Ta ONTHKY 1 CIEKTPOCKOIIi TBEPJIOTO TiJIa).

Kpurepii oninroBanus
(oKpeMo 1JI1 KOKHOTO
BH/1Y HABYAJIBLHOI
JisIJIbHOCTI)

OmintoBanHs poBoAsAThes 32 100- 6anpHOO mIkanorw. bamu
HapaxoBYIOThCA 32 HACTYITHUM CITIBBIIHOILICHHSM:

e pobOora Ha jekmisx — 10 6artis;

® JIONMYyCK J0 JabopaTOpHHUX poOIT Ta 3aXUCT JaOOPaTOPHUX

pobit — 40 Gamis;

® KOHTPOJIbHA NEPEBIpKa 3HAHb 33 3MICTOBUMHU MOAYJISIMU —

40 Ganis.

e [lincymxoBe 3aHATTS — 10 Oamis.

Pazom — 100 Oanis.

e [limcymKoBa MakcUMalbHa KiTbKIiCTh Oamis: 100.
AxageMiyHa Jgo0podecHicTh 3700yBayamMM  BUILNOI  OCBITH
nepeadavae caMoCTiiiHe BUKOHAHHS HABYAIBHUX 3aBIaHb, 3aBJaHb
MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIO PE3yJIbTaTiB HaBYaHHS.
CrnucyBaHHs, BTpy4aHHsI B pOOOTY IHIIMX CTYJEHTIB CTAHOBJIATb,
ajle  He OOMEXYyITb, MNPHUKIATM  MOXIUBOI  aKaJeMiqHOl
HEJI00pOYECHOCTI. Bussnenus 03HaK aKaJIeMI4HO1
HEe00pOYeCHOCTI B MUCHMOBIH 4M yCHIH pPOOOTI CTyneHTa €
MiJICTaBOI0 JIJIsl ii He3apaxyBaHHS BHUKJIAJadyeM, HE3aJICKHO BiJl
MacmradiB oOMaHy.

BinBimanus 3aHATH € BaXKIMBOK CKJIAIOBOIO HAaBYaHHA.
OuikyeTbes, 10 BCl CTYIEHTH BiBIAIOTH yCi JIEKIIT 1 MPaKTHYHI
3aHATTA Kypcy. CTyAeHTH MaioTh 1HQOpPMYBAaTH BHKJIagada Ipo
HEMOXJIMBICTh BIIBIZATH 3aHATTA. Y OyIb-IKOMY BHIQJIKY
CTYJEHTH 3000B’s13aH1 JOTPUMYBATHUCS YCIX CTPOKIB, BU3HAUEHUX
JUIsl BUKOHAHHS YCiX BUIIB poOIT, mepei0adeHnx KypcoM.

Jliteparypa. Ycro mgiteparypa, Ky CTyJCHTH HE 3MOXYTh 3HAUTH
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caMOCTiifHO, OyAe Ha/laHO BHUKJIAJa4aMH BHKIIIOYHO B OCBITHIX
nuax 0e3 mpaBa 1i mepenmaBaHHsS TpeTiM ocobam. CTyneHTH
320XOUYIOThCS /10 BUKOPHUCTaHHS TaKOX W 1HIIOI JiTEpaTypu Ta
IDKepell, IKUX HeMae cepe]l peKOMEH/IOBaHHX.

IoaiTnka BucTaBaeHHs 0andiB. BpaxoBytoTecst Oanu, HaOpaHi Ha
NPaKTHYHUX Ta MOTOYHOMY TecTyBaHHI. [Ipyn mpoMy 00OB’SI3K0BO
BPaxOBYIOTHCSl MIPUCYTHICTh HAa 3aHATTSAX Ta aKTUBHICTh CTYJCHTA
Ml Yac 3aHATTSA;, HEIOMyCTHUMICTh MPOIYCKIB Ta 3ali3HEHb Ha
3aHATTS; KOPUCTYBaHHS MOOUIBHUM TeJae(QOHOM, IUIAHIIETOM YU
IHITUMU MOOIUTEHUMH TPHUCTPOSMU Tl 4Yac 3aHATTA B IUIIX, HE
MIOB’SI3aHUX 13 HABUAHHSM; CIIMCYBaHHS Ta IUIariaT,; HECBOEYACHE
BUKOHAHHS IIOCTaBJIEHOTO 3aBJaHHA 1 T. 1H.

XKoani popmu akageMidHOT HEJOOPOUECHOCTI HE TOIEPYIOTHCS.

ITuTanHsa 10 ek3aMeHy
(4u MUTAHHS HA
KOHTPOJILHI po00TH)

e KBaHTOBI CTaHIaPTH YaCTOTH.

e Masepu: npuHITUI pOOOTH, KOHCTPYKTHUBHI OCOOJIMBOCTI,
OCHOBHI XapaKTEPUCTHKH.

e CroHTaHHE Ta iHIYKOBaHE BUIPOMiHIOBAaHHS

e [uBepcHa 3aceneHICTh eHEPreTUYHUX CTaHIB

e Py0iH, KpucTalliyHA CTPYKTYpa 1 BIacTUBOCTI. EHepreTnuna
cxema 1 CeKTpu pyOiHa.

e Jlazepu Ha HleHTpax 3a0apBIICHHS

e AKTHUBHI cepe/loBHILA HAIlIBIPOBIAHUKOBUX Ja3epHUX
KpHUCTAJIIB.

e AKTHBHI CepeIOBHUIIA PIIUHHKX J1a3€ePiB.

Excumepni nazepu

Jlazepu Ha BUIbHUX €JIEKTPOHAX.

Moy KoJIuBaHb PE30HATOPA.

XiMI4HI JIa3epHu.

YacoBa Ta IpocTOPOBa KOT€PEHTHICTh

e JIoOpOTHICTb pe30HaTOpa MU ypaxyBaHHI PI3HUX BUJIIB
€HEepreTUYHUX BTpAT.

e  OcoOauBOCTI 1 XapaKTEPUCTUKHU IMITYJIbCHOTO PEKUMY

e [lopiBHsUIbHA XapaKTEPUCTUKA ONTHYHUX PE30HATOPIB

PI3HUX THITIB

OnTtuyHe 30y KEHHS.

[Mpuammn Q-momynsmii

AKTUBHI 1 TaCUBHI MOAYJIATOPH TOOPOTHOCTI Ja3epiB

EneprernyHi XapaKTepUCTUKHU JIa3ePHOTO

BUIIPOMIHIOBaHHS.

e XapakTepHUCTHKA Ta CHEPTETUUHI CXEMH aKTUBHUX
CepeIoBUIIl T'a30BUX JIa3epiB: refiii-HeOHOBUX

e T'a3opo3psiHe 30yIKeHHs.

Marepianu 1t 13epKajl, METOJIM BUTOTOBJICHHS JI3€PKaJl Ta

KOHTPOJIIO 1X ONTUYHUX XAPaKTEPUCTHUK.

[otyxHicTh Oe3nepepBHOI reHepartii.

Heniniiina nonsipu3anis JieNeKTPUKIB.

['enepariiss rapMOHIK ONTUYHOIO A1ara3oHy.

e CaMo(]oKyCyBaHHS ONTHYHHX IIPOMEHIB.

e [lapameTpuuHa reHeparisi cBiTia.

OnuryBaHHs

AHKETY-OIIIHKY 3 METOIO OILIIHFOBaHHS SIKOCT1 Kypcy Oy/ie HaJaHO
110 3aBEPILEHHIO KYPCY.
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Tabmums 1
Cxema kypcy «JlazepHa dizuka»
Twx- | Tema 3auaTh (mepemik dopma JisIBHOCTI Honatkosa jiteparypa /|  Tepmin
JIeHb MIUTAHb) Ta 00CST roJIMH pecypc AJisl BAKOHAHHS | BUKOHAHHS
3aBJlaHb (32 TOTPEOH)
1 Beryn. Jlexmii — 2 rox. 1 THXXIEeHb
71a0op. 3aHATTS — 2 TOJ.
caMoCTiiiHa po6oTa — 2 roj.
2 Jlabop. 3aHATTS — 2 TO/. 1 THXCeHD
caMocCTiiiHa po6oTa — 2 roj.
3 ®di3uyHI OCHOBU Jlexuii — 2 ron. 1 THXIEeHb
KBaHTOBOI. nabop. 3aHATTA — 2 TO/.
enexkTpoHiku. Pizuyni | camocrTiiiHa podoTa — 4 ToI.
OCHOBH JIa3€piB.
4 JlaGop. 3aHaTTS — 2 TO/I. 1 THOKIeHD
camocTiiiHa poboTa — 2 roj.
5 AKTHUBHI CepeOBHINA Jlexmii — 2 rox. 1 THXXIeHn
na3epis. 1a0op. 3aHATTS — 2 TOJ.
caMoCTiiiHa poOoTa — 5 roj.
6 Jlabop. 3aHATTS — 2 TOA. 1 THOKIEHD
caMoCTiiiHa po0oTa — 2 roj.
7 Cucremu 30ykenns B | Jlekmii — 2 rog. 1 T OEeHb
PI3HHMX THUIIaX JIa3epiB. | JaOOp. 3aHATTS — 2 TOJI.
camocTiiiHa poboTta — 6 ToI.
8 JlaGop. 3aHaTTS — 2 TOI. 1 THXXIOEeHb
camocTiifHa poboTa — 2 ro.
9 OnTuyHi pe30HaTOPH. Jlexuii — 2 ron. 1 THXXIOEeHb
abop. 3aHATTS — 2 TOJI.
caMoCTiliHa po6oTa — 6 roj.
10 JlaGop. 3aHaTTS — 2 TOI. 1 TXeHb
camocTiiiHa poboTa — 2 roj.
11 Bnactusocrti Jlexuii — 2 rox. 1 THKIEHD
Ja3epHOT0 nabop. 3aHATTA — 2 TO/.
BUIIPOMIHIOBaHHSI. camocTiiiHa poboTa — 6 roz.
12 JlaGop. 3aHATTS — 2 TOA. 1 TmxneHb
caMoCTiiiHa poOoTa — 2 roj.
13 Jlazepu 3 kepoBaHOIO Jlexuii — 2 rop. 1 THKIeHb
nobpotHicTio. OnTuyHi | Ja00p. 3aHATTSA — 2 TO/I.
T ICHITIOBAYI. camocTiiiHa poboTta — 6 ToI.
14 JlaGop. 3aHATTS — 2 TOI. 1 THXXIOEeHb
camocTiiHa poboTa — 2 ro.
15 ®iznuni  ocHoBu 1 | Jlekwii — 2 rox. 1 THKIEHD
Kiacudikaris SBUII | J1a0Op. 3aHATTS — 2 TOJI.
HEJIHIIHOT ONTUKMU. caMocCTiliHa po6oTa — 6 roj.
16 JlaGop. 3aHaTTS — 2 TO/. 1 TXaeHb
camocTiiiHa poboTa — 2 ro.




