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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA OWIHIOBAHHA | YKPaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 2/60
Kypc 2
Cemectp 1
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 1
Oo6csir kpeauTiB 2
O0coar rogux, 60
B Tomy umcii:
Jlekuii 20
InuBinyanbHi 3aHITTA 10
Camocriiina po6oTta 30
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

PoGoua mnporpama HaBuanbHOi mucuuruiind JIBA.05.07 «/lunamiuna rtosjorpadis 1 CHEKTPOCKOMis
HEJIIHIHHUX TPaTOK» € HOPMAaTHBHHM JOKYMEHTOM, SKHH po3poOJEeHHH Ha OCHOBI OCBITHbO-HAyKOBOT
nporpamu, gani OIL, (3atBepmkena Buenorw pamgoro IHCTHTyTy ¢13uxku HAH VYkpainu, npotokomom No
BiJ 20 POKY) HiATOTOBKH 3/100yBada TPETHOTO PIBHS BIAMOBIAHO 0 HABYAIBHOTO IUIAHY
cneniaabHOCTI 104 «®Di3uka Ta aCTPOHOMISI

IepenymoBa BuBuennsi. Hapuansuuii kypc JIBA.05.07 «/lunamiuna roxorpadis i CieKTpOCKOIist
HEJIIHIHHUX TpaToOK» € CKIJIAJO0BOK IHUKIY NpodeciiHoi MiAroTOBKM (axiBLiB TPETbOTO OCBITHHO-
KkBaJTi(pikaniHOro piBHA “nOoKTOP (inocodii”. [Iporpama Kypcy opieHTOBaHa Ha aCIIPAHTIB, SIKi BXKE 3HalloMI
3 3araJlbHUM KypcoM (i3UKM ONTHKH, TBEPAOrO Tijla, MOJEKYIApHOI (i3MKH, TEepMOIMHAMIKMA Ta
MaTeMaTUIHOIO (PI3UKOIO..

Meta HaBuanabHoi AucuuIIinu. JIBA.05.07 «/lunamiuna ronorpadis i CHEKTPOCKOIMis HETIHIMHUX
rpaTok». OTPUMaHHS 0a30BUX 3HaHb B Tally3l HEMIHIAHOI ONTHKH, 30KpeMa METOJIIB MEPETBOPEHB
Ja3epHUX IMYYKIB 1 ONTHYHHUX 300pa)k€Hb NpH IX B3aEMOJIi B HENIHIMHUX CEpeOBMILAX,
O3HalloMaJIeHHS 3 eKCIIEPUMEHTAIbHIUMHI METOIaMU JOCIIIKEHHS Ta 00OpOOKH pe3ysbTaTiB, BUBUEHHS
METO/1IB BUKOHAHHS JOCIIPKEHb HEJIIHIHHO-ONTUYHUX BJIACTUBOCTEM HEOPTraHIYHUX Ta OPTaHIYHUX
MaTepiaiB, O3HAHOMIIEHHS 3 TEXHOJIOTIIMHM BHUTOTOBJIEHHS TOJOrPAMM pI3HMX THIMIB Ta BIUIMBY
TEXHOJIOTTYHUX 0COOIMBOCTEH Ha peasbHi BIACTUBOCTI JOCTIKYBAaHUX CTPYKTYP.

3MmicT HaByaJbHOI aMcuMIUIiHM. TeopeTwyHi Ta MpakTUYHI 3HAaHHA, HAaOyTI NpPU BUBYEHHI
muciurian JIBA.05.07 «J/lunamiyna ronorpadist i CIEKTPOCKOIIsl HENIiHIHHUX T'paToK», MOTINOJIeHe
03HAWOMJICHHS 3 CyYaCHUMH 3HAHHSMU B 00JIACTI €KCIEPUMEHTAIBHUX 1 TEOPETUUHUX JOCIIIIKECHb
METO/11B AMHAMIYHOT royiorpadii, pi3nyHUX SIBUILL, 1110 JIEXKATh B IX OCHOBI, 3aIMCY JUHAMIYHUX I'PATOK
B PI3HUX HENIHIMHO-ONTUYHUX CEPEIOBUIIAX, BKIIOYAIOYM HAHOKOMIIO3UTH HAa OCHOBI OpPTraHIYHUX
MaTepialiB; 3 CydyaCHUMH BUKOPHCTAHHSAMH JAWHAMI4HOI Tosiorpadii, 30kpema, B cucreMax oOpoOKH 1
MEePETBOPEHHST ONTHUYHOI iH(opMarii Ta B cucreMax rojorpadidyHoi Mmam’siTi, MepCrHeKTUBHUMH
HamnpsMKaMHd MalOyAHIX 3acTOCyBaHb; HaOYTTS CTYyJA€HTaAaMH HAaBUYOK y TBOPUOMY DPO3B’S3yBaHHI
BINOBITHUX (Qi3MYHUX 3a7a4 (3 BUKopucTanHsaM 11K); cipusiHHSA pO3BUTKY JIOTIYHOTO i aHATITUYHOTO
MUCJIEHHSI CTYI€HTIB — MailOyTHiX (D13MKIB-HAyKOBIIIB 1 BUKJIAIa4iB.

IIpeamerom HaByajabHOi Aucuumiainu J[BA.05.07 «/lunamiuyna romorpadist i CIEKTPOCKOIMis
HEeJHIMHUX TPATOK» € BUKJIAJaHHs 0a30BHX 3HaHb 3 00J1aCTi AMHAMIYHOI rosiorpadii.

OCHOBHMMH 3aBJAaHHSAMU HaByaabHOi Aucummiainm J[BA.05.07 «Junamiuna romjorpadis i
CIEKTPOCKOIIIS HENIHIMHUX TpaTok» € (GopMyBaHHS Oa3ncy 3HaHb B MEXax Marepiaily, 10 BHUBYAETHCS.
JluciyiutiHa TOTye acmipaHTiB 0 CHpUIMaHHA Marepialy IHIIMX CHEHKYpCiB, MependauyeHHuX IMporpamoro
crieriamzari.



daxoBi NporpamMHi pe3yJibTaTH HABYaHHSA (BUMOIH /10 3HAHb TA BMiHb)
B pe3ynbraTti BUBUEHHS HABYAIBbHOI JUCHUIUTIHU aCHipaHT MOBHHEH
3HaTtu: pyHIaMeHTaIbHI OCHOBH AMHAMIYHOI Tojorpadii: MeTOIM OMMCAHHS B3a€MOJIT Ja3epHUX

My4KiB B HEJIHIHHUX cepefioBUINax, Pi3uky horopedpakTUBHOTO €PEKTY B €NEKTPOONITHUHUX KPUCTATAX
Ta B OpraHIYHUX MaTepiajiax, BKIIOYAIOUYH PiAKi Kpuctany; Gi3uky ¢ororpanchopmarliii B GOTOXPOMHHX
MOJIEKyJIaxX 1 B 01070TiYHUX (POTOUYTIMBUX MOJEKynax (6aKTepiopoAOICHHI); MEPETBOPEHHS JIA3EPHUX
My4YKiB MpU iX caMmoau@pakiii Ha JWHAMIYHHX TrpaTkax; OOEpHEHHs XBWJIbOBOTO (POHTY; cCydacHi
3aCTOCYBaHHS TUHAMIYHOI ronorpa(bn 30KpeMa, MJisi TMEpPEeTBOPEHHs 300pakeHb 1 Ui CTBOPEHHS
€JIEMEHTIB rojorpadiuHoi mam’sri.

BmiTH: poBOANTH TEOPETUYHE MOAETIOBAHHS e(EKTIB caMou(paKIIii JJa3epHHUX My4KiB B PI3HUX
HEJHIMHUX CEpEJIOBHINAX; CTBOPIOBATH TEOPETUYHI MOJECIN, IO OMHCYIOTh MEXaHI3MH HEIiHIHHO-
ONTUYHOTO BIAKYrY 1 YTBOPEHHS IHHAMIYHMX TpPAaTOK B PI3HUX CEPENOBHIIAX; PO3POOIATH
€KCIIePUMEHTAaJIbHI YCTAaHOBKH Uil MEPETBOPEHHS JIa3epHUX IMYUYKiB 1 300pa’keHb, 10 0a3ylThCs Ha
METOJIaX TWHAMIYHOI rojorpadii.

3aBIaHHSAM HABYAJBHOI AucHUILIiHM (BiamoBinHo g0 nepeiiky OIl) JIBA.05.07 «/luHamiuHa
rojorpadis 1 CIIEeKTPOCKOITisI HETHIHHUX TPAaTOK» HA0YTH KOMIICTCHTHOCTE:

3aranbhi: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: PK1, ®K2, ®K3, OK7

[Iporpamui pesynstatu HaBuyanus [IPH2, T1IPH3, I1PH4, I1PHS, I1PH6, I[1PH7, ITPHS, IIPHO,
[TPH10, I[TPH11, ITPH12, TTPH13, TTPH14.



3. TeMaTH4YHUIl IJIaH
(cTpyKTYypa 3a1iKOBOTO KPEIUTY)
3 HaB4yanbHOI auctumting JIBA.05.07 «/lunamiuna ronmorpadis i CIEKTPOCKOMisI HEMIHIMHUX TPAaTOK»
(2 kypc — 1 cemectp)

3MmicT

Jlekirii,
ro/.

Ceminapcski,
roj.

CamocrTiiina
podora, roj.

Pazom,
To/.

Jlekmis 1.
Bcerynna nekiis.
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Jlekuis 2

BperriBcbki rpaTku i TOHKI TPaTKH.
PiBHAHHS 3B’ A3aHUX XBWIb UL
BperriBcbkux rpaTok (piBHSIHHS
Korenpauka). CtamioHapHi po3B’si3KH
JUTSL TBOX-ITYYKOBOT B3a€MOIii Ha
TOHKHUX IpaToOK. BUukopucranus Mmetony
camo U paKiii XBWIb JUIT BU3HAYCHHS
HEMHIHHO-ONTUYHUX KOHCTAHT B
TOHKHX CEPEIOBHUIIAX.

Jlekuis 3.

CramioHapHi po3B’sI3KH B3a€EMOJIT
XBWIb B BperTiBCbKOMY pexXHMi.
JlokabHUH BIATYK — Mepekadka ¢as.
HenokanpHuil BIATyK — mepekadka
eHeprii. KoedimieHT miacuaeHHs.
PiBHsiHHS CTypMaHa — 3aJ1eXKHICTb
KoeillieHTa MiACUICHHS Bij
CHIBBIHOIIEHHS IHTEHCUBHOCTEHN
XBUIIb.

Jlexris 4.

MexaHi3MHU YTBOPEHHS AUHAMIYHUX
rojorpagiyHuX rpaToK B Pi3HUX
HENTHIMHO-ONTUYHHUX CePeOBUIIAX.

Jlexuis 5.

doTtopeppakTUBHUI MEXaHI3M
CTBOPCHHS JHHAMIYHUX T'PATOK.
PiBusnns KyxTapesa s
doropedpakruBHux kpucrainis (OPK).

Jlexuis 6.

CrarioHapHi po3B’sI3KH IS
nudy3iitHOTO 1 IpeiioBOro MexaHi3MiB
dbopMyBaHHS TPOCTOPOBOTO 3apsIAy B
OPK.

Jlexuis 7.

OO0epHeHHS XBHJIBOBOTO (PPOHTY.
bararonyukoBa B3aemois. Jlazepu Ha
rosiorpadiganx rparkax. CuctemMu
rojorpagiunoi mam’sti. L{upposa
rojorpadis.

Jlekmis 8.




®dotoBoabsTaiunuit edexT. ['iporponHUit
edexr. [lonspusaniiini yMoBH
(BexTOpHa B3aeMo/is). JmHamiuHa
rojorpadis Ha NOJIApU3aALIHHIX
rpaTKax.

9. Jlexis 9.

[IpocTopoBi MOIYISATOPH CBITJIAa HA
ocHOBI piakux kpuctaiis (PK).
MexaHi3MHi HEeNHIHHO-ONTHYHOTO
Biaryky B PK. IloBepxHeBo- 2 4 2 8
1HIyKOBaHUU (hoTopedpakTUBHUIMA
edext B PK. Enekrpo-ontuuni
IPOCTOPOBO-YAaCOBI MOAYJIATOPH CBITIIa
Ha (oTopePpaKTUBHUX KPHUCTAJIAX.

10. Jlexmig 10.

HammBuaka crieKTpoCKoITisi MaTepialliB
IIPU B3a€MO/IIT HaHO- 1
(beMTOCEeKyHIHUX IMITYJIbCIB —
MeToarKa pump-probe. CrioBiTbHEHHS 2 0 2 4
cBiTIIa B pOTOpEPPaKTUBHUX
Kpuctanax. [lepeTBopeHHs KOIbOpy
IpY B3a€MOiT eMTOCEKYHIHUX
imnysbciB B OPK.

Bceboro 20 10 30 60

MetoauyHe 3a0e3ne4eHHs] HABYAJIbHOI JMCIHILIIHA 320€3MeYYI0Th:

OTIOPHI KOHCIEKTH JIEKIIiH, 610J110TeUH1 MOCIOHUKH 31 CHUCKY PEKOMEHI0BAHOI JITepaTypH, eIeKTPOHHI
NOCIOHMKH, MYJbTUMENINHI Ipe3eHTalii, Aifoul HOPMAaTHBHO-TIPABOBI 3aKOHOJABUl aKTH YKpaiHH,
JOB1IKOBO-1H(OpMaIliiiH1 IHTepHET-Kepena TOIIO.

4. 3micT HABYAJILHOI TN CIUILIIHI
JABA.05.07 «/lnHamiynaa roorpadis i CIEKTPOCKOITisl HeNIHIHHIX TPaTOK»

Tema 1. Berynna nekumis.
Icropis po3BuTky nuHamiuHOi rojorpadii. EQext nepekauku eHeprii B poTopeppakTUBHUX KpHUCTaaX.
CxeMa eKclepMMEHTAIbHUX YCTaHOBOK I10 JIOCIIJDKEHHIO B3aeMOAIl XBHUJIb. ['onorpadiyHe mifcuiIeHHS
ONTUYHUX TYYKiB. CHCTEMH «CBITJIO-YIpPaBIsie-CBITIOM». CXEMH YHCTO ONTHYHUX TEPEMHKAUiB TIPH
4OTHPHOX-yukoBiii B3aemonii (UIIB) B ¢oropedpakTuBHux kpuctamax. ONTHYHI JOTIUHI €IEMEHTH Ha
6a31 YIIB. /lunamiuna rosorpadisi B Cy4acHUX MpHIaZaXx ONTOEIEKTPOHIKU 1 B HAYKOBUX JOCTIIKEHHSX.
3anuc ¢poToHHUX cyneprpaTok. ['onorpadiuni cencopu. Bukopucranss nuHamiuHoi rosnorpadii B ONTHYHU
KOMMYHIKaI[IHHUX Mepekax.
*
Jliteparypa: 1-5.
O
Tema 2. bperriBebki rpaTku i ToHKi rpatku. PiBHsIHHS 3B’ s13aHNX XBWIb 171 BperriBcbkux rparok
(piBHsaHHA Korenbnuka). CTanioHapHi po3B’si3KH 1JIs IBOX-IIYYKOBOI B3a€MO/il HA TOHKHMX I'PaTOK.
Bukopucranns merony camoaudpaxkuii XBUJIb 1JI BU3HAYEHHS HEJIHIHO-ONTHYHUX KOHCTAHT B
TOHKHUX cepe0BHUINAX.
Heniniiitno-ontruni edektu. Edexr Keppa. HeminiitHO-OonTHYHI KOHCTaHTH. PO3MOBCIOKEHHSI XBHIIh B
PHI3OTPONHUX HENIHIMHUX cepefoBUIIax. PiBHSIHHA 3B’s3aHUX XBWJIb. BuBeneHus piBHsHb KorenpHuka
quIsl IBOX 3B’s13aHMX XBWIb. ExciepumenTu no mudpakiii Pamana-Hara 1 qudpakmii bperra nazepnoro
0
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0
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n
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MIPOMEHS Ha aKyCTUYHUX XBWIIIX. JIBoX-TTydkoBa B3aemois. Judpakiiitna ehexTuBHICTh. Y MOBH bperra.
Tonki ¢asosi rparku. [lapamerp Kyka-Kunsitna. CramioHapHi po3B’si3Kd PIBHSHB 3B’SI3aHUX XBWJIb IS
TOHKHX (a3oBuX rpaToKk Tpu HaOmMKeHHI camo-maudpakiii Pamana-Hata. Meton aBoX-mmydkoBoi
B3a€MOJIIT 1711 BUBHAYCHHSI HETIIHIHHO-ONTHYHUX KOHCTAHT B IUTIBKAaX 1 TOHKHX 3pa3Kax.

* BmacTHBOCTI JUHAMIYHUX TOJIOTPaM, sIKI BAKOPUCTOBYIOTHCS JIJIsl PO3POOKH royiorpadiyHUX CEHCOPIB.
Jliteparypa: 6-9.

Tema 3. CranionapHi po3B’sa3ku B3aemolii xBuJb B Bperriscbkomy peskumi. JlokanbHuil Biaryk —
nepexauka ¢a3. HenokanbHuii Binryk — nmepexauka eneprii. Koedimient migcunennsi. PiBHAHHSA
CtypmaHa — 3aj1eskHicTh Koe(illieHTa niAcHIeHHs BiJ CiBBiIHOIIEHHS IHTEHCUBHOCTEN XBWJIb.
PiBHsIHHS 3B’s3aHMX XBWJIb JUIsi YMOB bperriBcbkoi camomudpakiiii mpu ABOX-ITYYKOBIM B3a€eMOIIi.
Po3B’s30K 17151 1HTCHCHBHOCTEH 1 (pa3 JBOX B3a€EMOMIIOYHMX XBWJIb — PIBHSAHHSA XyirHapna. [lepekauka
eHeprii, mepekauka (a3u Ta iX 3aJIEKHICTh BijJ CIIBBIIHOLIEHHS IHTCHCHBHOCTEH BXIiJHUX XBHJIb B
doTopedpakTHBHUX KpHCTaNax, Matepianax 3 KeppiBChKOI0O HEINiHIWHICTIO Ta B HAIiBIPOBITHHKOBHX
nigcwitoBadax. J[Box-my4ykoBa B3a€MOJisl B CepeIOBUIIAX 3 YUCTO HEJOKAIBHUM BIATYKOM — PIBHSHHS
Crypmana. 3anexHicTh KoedillieHTa MiJICUICHHS NMPH IBOX-IIYYKOBIH B3a€MOJIi BiJ CITiIBBiAHOIICHHS
IHTEHCUBHOTCEN BXIJHUX XBUJIb.

* Po3’s3ku KorenbHUKA it AUQPAKITIHHOI eeKTHBHOCTI aMIUTITYIHO-()a30BuX rpaTok. CrieKkTpaibHa
YYTJIMBICTH 1 KyTOBA YyTJIUBICTh BperriBCbKux rpaToxk.

Jliteparypa: 10-13.

Tema 4. MexaHi3MH YTBOPEHHSI JTMHAMIYHUX roJIOrpaivHUX rPaToOK B Pi3HUX HeTiHIHHO-ONTHYHMX
cepeJoBMIIAX.

3aranpHa cxema ¢oropedppakruBHOro edekry. DotopedpaktuBHi kKpuctanu. Auddysiitanii mexaHizm
3alucy TUHAMIYHUX IPaToK, epekauka eHeprii. [peiidoBuii MexaHi3M 3amucy rpaTok, nepekadka ¢asu.
MexaHi3Mi HETIHIMHO-ONTHYHOTO BIATYKY B PpI3HHX HEJIIHIHHO-ONTHYHHX Marepianax. Teruioa
HeJIHIAHICTh. Pe30oHaHCHa HemNmiHiMHICTP B HamiBOpOBiAHMKAX. ONTHYHE NapaMeTpUYHE IiJICUIIEHHS
Ja3epHUX MMYYKiB B HaMiBOPOBITHUKOBUX MaTepianax. @otoxpomuuii edexrt. Lluc-tpanc gporoizomepizarii
MoJieKy1 OapBHUKIB. HeniHifHICT HacHYeHHS NOMNIMHAHHA. TpaHcopMalliHi INepeTBOPEHHS
(OTOUYYTIIMBUX OpraHiuHUX MOJIEKYJ (0aKTEepiOpPOIOTICHHY).

* @akTop JOKaJIbHOIO MOJS B KOMIO3MTHUX MaTepiajiax 3 HaIliBIPOBIJHUKOBUMHU 1 METaJeBUMHU
HAaHOYACTUHKAMH.

Jliteparypa: 12,14,15

Tema S. @oTopedpakTHBHHIT MeXaHi3M CTBOPeHHS AMHAMIYHMX rpaTok. PiBusinas Kyxrapesa nous
¢oropedpakTuBHux kpucraiis (PPK).

ITporiecu ¢opMyBaHHS HEBPIBHOBa)KEHOI'O MPOCTOPOBOrO 3apsily B (POTOpeppakTUBHUX KpHCTaNax
(®PK). ®oTtouytnusi uentpu B kpuctanax LiNbO3. YMoBa nokaibHO1 enekTpoHeiTpaibHocTi. Enekrpo-
ontuuHuil epext B ®PK. PiBusnus Kyxrtapesa mis ®PK. OcHoBHe HaOmmkeHe PIBHSIHHSA JUIS TIOJIA
npoctopoBoro 3apsay B ®PK. Jludysiiina norxuHa ekpanyBaHHs. JpetidoBa 1oBxkHuHA eKpaHyBaHHS.

* II’ITh OCHOBHUX €(EeKTIB B CETHETOEIEKTPHUYHUX HAIMiBIPOBIIHUKAX, 1110 JEKaThb B OCHOBI YTBOPEHHS
nuHaMiuHO1 rpaTku B ®PK — maTemaTnyHe onucanHs.

Jliteparypa: 3-4,10,16

Tema 6. Cranionapui po3p’sisku Aas audysiiinoro i apeiigoBoro MexaHi3miB ¢opmyBaHHS
npocroposoro 3apsiny B ®PK.

CramionapHi po3B’s3ku piBHSHb KyxTapeBa i IHTEHCHMBHOCTEH B3a€MOJIIOYMX XBWIb Ta iX (as.
Koeogiuient niacunenHs npu eneproodomini nmyukiB B ®PK. XapaktepHuil yac 1 MBHIKICTH 3amucy
roorpam. EdexTn moB’s3aHi 3 HAaCHYEHHAM MacToK. ExcrepuMeHTH 1Mo mepekadlli eHeprii B KpucTaiax
BaTiO3, KNbOs, nemomoanux kpucramax LiNbOs. IligcuieHHs Ta3epHHX IMy4dKiB MPH ApeiihoBOMY
MexaHi3Hi ¢poropedpakTuBHOro edexrty. ExcnepuMeHTH 1o mepekaulli eHeprii B JOMOBaHM KpHUCTalIax
LiNbO3 ta B kpucramax KTP.

* BanexHicTs Audpakxiiitnoi epekTuBHOCTI AUHAMiIYHUX rpaTok B @PK Bix pi3HOMaHITHOCTI YMOB 3aIucy
pu aperipoBoMy MeXaHI3Mi.



Jliteparypa: 2-4,10,16

Tema 7. O0epHeHHs1 XBUJILOBOro ¢ponTy. bararonyukosa B3aemoguisi. Jlazepu Ha roJiorpadiunux
rpatkax. Cucremu roJiorpagiunoi nam’sari. lingposa rosorpadis.

®di3uyHI 0OCHOBU 00epHEHHs XBUIHOoBOro pponTa (OXD) B ontuili. Criocobn MareMaTUYHOTO ONMHMCAHHS
OX®. Orpumanus OX® B craruysiii ronorpadii. Orpumanas OX®dD MeTo10M BUMYIIEHOTO PO3CiIOBaHHS
citia. Orpumanus OX® meTonoM 00’€MHOI TMHAMIYHOI royiorpadii Mpu YOTUPHOX-ITYIKOBIM B3a€MO/Iii
(UIIB). YMmoBu 36epexxenns immynbcy mpu YIIB. bazosa cxema nmonsilinoro OB®-n3epkaina. [lepexauka
eHeprii B cxemi noaiitHoro OX®d-n3epkaiia; 3aaexXHICTh BiJ] CIIBBIIHOIICHHS IHTCHCUHOCTEH BXIJHHUX
xBWIb. [IpakTruni Bukopuctanus OX®-n3epkain. Jlazepu Ha nuHamMiuHUX rosnorpadiunux rpatkax. [lopir
reHepairii nazepiB. Cxemu 3 niHiiiHAM pe3oHaTopoM UIIB. Cxemu 3 kinbiieBuM pesonaropom YIIB. Jlazepu
3 OX®-n3epkanom Ha ocHOBI DPK. 'onorpadiuna nam’ate. MeToau CTBOPEHHS €IEMEHTIB rojiorpadiqaoi
nam’sTi. [locriitHa 1 quHamivyHa rosorpadiuaa mam’ste Ha ®PK. BinTBopeHHs 300pakeHh B cXeMax
auHaMIYHOI rojorpadii. Acomiariiina ronorpadidyaa mam’siTb. MeToau MyJIbTHILICKCYBaHHS 300pakeHb.
Hudposa romorpadis.

* Bukopuctanns OX®-a3epkan A TOKpamIeHHsS JiarpaMHd HampaBJICHHOCTI HaIiBIPOBIIHUKOBUX
J1a3epiB.

Jliteparypa: 12,17-20.

Tema 8 doroBoabraiunmii edexrt. liporponHuii edexr. Ilonsipusauniiini ymoBH (BeKTOpHa
B3aemojisi). lunamiuna rosorpadisi Ha moJsipu3aniiiHUX rpaTKkax.

®otoBonbTaiunnii edexr. Xapakrepuctuku kpuctaiiB SPN. EkciepuMeHTanbHi CXeMH 110 BUMiPIOBAaHHIO
dotoBonbraivHoro edexty B ®PK. Edext ontuunoi aktuBHOCTI. EnexTpo-ontuunuii epekt B ONTHYHO
aTuBHUX Kpuctanax. doropedpaktuBni kpuctaimi Bi1pSiOz (BSO), Bi2TiO2 (BTO). I[Monsipusamiiina
rojorpadis. Meron ¢dopMyBaHHS NOJAPHU3AINHUX AMHAMIYHUX TpaTtok. DopmyBaHHS penbepHUX
MOBEPXHEBUX TPATOK B MOJIMEPHUX Marepiajax METOJOM MOJspu3aliitHoi romorpadii. Bukopucranus
noJsipu3aniiftHoi ronorpadii s qociikeHHs TpaHchopMalliii MosieKysl 0aKkTepiOpOMONCHHY MiJl €0
JIa3€pHOr0 BUIIPOMiHIOBaHHS. ['onorpadiuni ontuuHi GiabTpu, ceHcopu. ['onorpadiyHi oNTUYHI MIHLIETH.
* BukopucTaHHs roJorpadiuHuX ONTUYHUX MIHIIETIB [T TOCTIKEHHSI 010JI0TTYHUX 00’ €KTIB.
Jliteparypa: 2,6-7,10,12.

Tema 9. [IpocTopoBi MoaysiTOpU CBiT/Ia HA 0cHOBI pinkux kpucraaiB (PK). Mexanizmu HeJtiHiiiHO-
ontu4yHoro Biaryky B PK. IloBepxueBo-inaykoBanuii poropedppaxkrusnuii epext B PK. Enexrpo-
ONTHYHI MPOCTOPOBO-YACOBI MOYJIATOPH CBiT/1a HA (poTOpePPAKTHBHUX KPHCTAJIAX.
[TpocTopoBO-4acoOBi MOJYNISATOPHU CBIT/Ia HA OCHOBI pinkux kpucraniB (spatial light modulators — SLM).
Buxopuctanus SLM B cucremax roziorpadiunoi nam’sti. OpieHTaniiiHa ONTUYHA HETIHINHICT B PLAKUX
kpucranax (PK). IloBepxHeBo-kepoBanuii ¢QotopedpaxtuBuuii epekr B PK. ExkcnepumenTanbHi
JOCTIKEHHS 3anucy AMHaMiyHuX rpatok B PK xomipkax. [lo3noBxHil 1 monepedyHuid enekTpo-onTHYHI
epexT B poTopedpakTUBHUX KpucTanaxX. ENeKkTpo-onTHYHI MPOCTOPOBO-YaCOBI MOIYJISATOPU CBITJIa Ha
®PK.

* di3uYHI MEeXaHI3MHU, 1110 JIeXKaTh B OCHOB1 CTBOPEHHSI rojiopadiyHUX JUCILIEIB.

Jliteparypa: 2,20-21.

Tema 10. HagmBuaka cCHeKTpOCKoOmisi MarTepiajiB NpH B3aeMOAil HaHO- 1 (eMTOCEKYHIHHX
iMnyabciB — mMeroanka pump-probe. CnoBiibHeHHsI cBiTia B (oTopedpakTHBHMX KpHCTAJIaX.
IlepeTBopeHHs KOJBLOPY NP B3aeMoii peMToceKyHIHUX iMnyJibeiB B DPK.

OCHOBHM METOJHMKH CIIEKTPOCKOMIl 3 HaJIIBUCOKOI YacOBOI PO3IUILHOIO 3aTHICTIO — pump-probe.
[Ipuknanyu BUKOPUCTAHHS METOAY pump-probe A BUSBIEHHS MEXaH13MiB HEJIHIHHO-ONTHYHOTO BIATYKY
B OPK i B HamiBmpoBinuHukax. B3aemonis nazepuux immynsciB B @PK. 3axoruienHs, 30epiranus i
BHUBUIbHEHHS JlazepHUX iMIynbciB B @PK. CnoBinsHeHHs cBiTiia B ®PK npu n1BoX-mydkoBiit B3aemoii, u
IPU YOTHUPHOX-TTyYKOBil B3aemonii. TeopeTHuHe MOJENIOBAaHHS CIOBUIbHEHHS cBiTIa. DopmyBaHHS
COJIITOHA OTWHAKOYOI aMIUTITYau TpaTku npu B3aeMoii cBiTia B ®PK. Bzaemomis ¢gemTocexyHmaHMX
iMnynbciB B ¢oropedpakTuBHUX Marepianax. JuHamika ¢opmyBaHHs iHTepdepeHLIHHOI KapTHHU 1
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€BOJTIOIIT TTMOMHM MOJIYJIAIII TPAaTKH B 3aJIEKHOCTI BiJ] YaCTOTH B3a€EMOJIIOYMX JIA3CPHUX IMITYJIbCIB.
ExcniepuMeHTH MO IEpETBOPEHHIO KOJILOPY Ipu B3aeMoii xBuiib B DPK.

*Meronuka pump-probe B Iuctutyti ¢izukn HAH VYkpaiam, Ta 1i BHKOpPHCTaHHS JIi HAYKOBHX
JIOCIILKEHD.

Jliteparypa: 22-24.

[Tpumitka: * [To3HaveHi TeMH JJIs1 OTPAILFOBAHHS B CAMOCTIHHIN poOOTi.

5. IlpakTuyHi 3aHATTS
3 HaB4asIbHOI quctuiuiinu JIBA.05.07 «/lunamiuna rojorpadist 1 CIIEKTPOCKOITIs HEMHIHHUX
TPaTOK»

[IpakTuyHe 3aKpiljieHHs JEKIIIHOTro Marepiaqy Ta HAayKOBI JOIMOBiAl acIipaHTa MOB’s3aHI 3 TeMaMH
JIEKIIH 1 € YACTUHOIO 3MICTY JUCIUTIIIHH.
6. CamocriiiHa podoTa
3 HaB4aIbHOI auctumutin JIBA.05.07 «Aunamiuna ronorpadis i CIeKTpOCKOIIis HeMiHIHHIX

IpaToK»
No 3MiCT caMOCTIHHOI pOOOTH acipaHTIB Ob6c¢sr, ronux
BuBuenHs maTepiany Jexiii 12
2. OmnpamroBanHsi MaTepiainy, 0 BHHECEHWH Ha camocrtiiine | 18
BUBYCHHS
¥Ycboro 3a HaBYAJbHY AHCHMILIIHY 30

7. MeToau BUKJIAJAAHHS:
3 HaByanbHOI AucuuIIiag JIBA.05.07 «/lunamiuna romorpadis 1 CHEKTPOCKOMIS HEMHIHHUX
IpaToK»

VY mporieci BUKIaiaHHs AUCIUIIIIHUA BUKOPHUCTOBYIOThCS TaKi METO/IU:
1) MeToau oprasizaiii Ta 3A1ICHEHHSI HaBUaJIbHO-TTI3HABAIBHOI IsITBHOCTI (0€ecizia, JIEKIis; UTFOCTpallis;
nabopaTopHi poboTH, pedepaTu; caMoCTiiiHa poboTa CTYEHTIB);
2) MeTOJIM CTUMYJIIOBaHHS 1 MOTHBALlli HAaBYaJIbHO-TT13HABAJIbHOI JISUIbHOCTI (HaBUalIbHI TIUCKYCII,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD);
3) MeToAN KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJTIO), KOPEKIIii (CAaMOKOPEKIIi, B3a€EMOKOPEKIIii) 3a
e(EeKTUBHICTIO HaBYAIbHO-TTI3HABALHOI JISTTHHOCTI.

8. PeliTuHroBa cucreMa Ol[iHIOBaHHSI
3 HaB4aJIbHOI Auctumutiag JIBA.05.07 «/lunamiuHa rojorpadis i CieKTpOCKOMis HeMiHIHHIX
TpaToOK»

OcHoBHUMH (opMaMH OpraHizallii KOHTPOJIO y TPOIECi BUBYCHHS CTYICHTAMHU JIaHO1 MUCIMIUIIHUA €
1HAMBIyanbHa, IpynoBa Ta (pOHTalbHA MEpeBipKa 3HaHb, BMiHb Ta HABHUYOK CTYJEHTIB (yCHa Ta
nucbMoBa). PEHTHHT acrniipaHTa CKIIQAa€ThCs 3 HACTYITHUX OTPUMAHUX OaiB:

1. Excnpec-kouTpoisib — 20 OamiB. (ycHE ONMUTYBAaHHS YM CaMOCTiiHI poOOTH MiJ] 4ac HABYAJIHHOI'O

MpoIIeCy)
2. IlpaxTuyHi 3aHATTA Ta caMocCTiiiHa po6oTa — 40 Gais.
3. Exzamen — 40 Oais.
3aoxouyBaJybHi Ta mTpadHi 6aan

1. Tlpwm BiACYTHOCTI Ha JICKIIIi/MPaKTUIHOMY 3aHSATTi 0€3 MOBAKHHUX MPUYHH -2 Oayn

2. Tlonmana B XypHaJ CTaTTS YM BUCTYI Ha KOH(epeHIIii 3a TeMoro Kypey +10 Gatis.

CymMa sk mTpadHUX Tak 1 3a0X0UyBaHUX OaiiB po3paxoByeThes 3a hopmynoro 0,1R, ne R — 3aranpHa

KUTBKICTh OaiiB, 1 He Ma€ MepeBUITYBaTH B LijzoMy 10 Oais.

HIkana pedTUHTIB.



3aranpHa KIUTBKICTh OalliB, SIKY acIlipaHTa MOXE OTPUMATH Il Yac BUBUCHHS KypCy CKJIQJa€ThCs 13
CYMH BaroBux 0aJliB OTPUMaHUX MPOTATOM BUBUCHHS JUCIUILTIHU
R=20+40+40=100 (6aiB)

[Ixana BinmoBinHocTi oiHOK

PeiiTunrosa . PeliTunr y
. 3HaYeHHsA OLiHKH . o
oliHKa BizcoTkax, %
BinminHo — BiAMiHHMIA piBEHb 3HAHB (YMiHB) B MEKaX
A 000B’sI3KOBOT0 MaTepiaiy 3, MOKJIMBUMU HE3HACHUMU 90-100
HEJI0JIIKAMHU.
Jyse 100pe — J0CTaTHHO BUCOKHI PIBEHb 3HAaHb (YMiHb) B
B Mexax 000B’SI3KOBOT0 MaTepiaiy 06e3 CyTTeBuX (rpyoux) 82-89
TTOMHJIOK.
C Jo6pe — noOpwuii piBeHb 3HaHb (YMiHb) B ME€Kax 000B’I3KOBOTO 75.81

MaTepiany 3 He3HAYHOIO KiJIbKICTh TOMHJIOK.
3ag0BiibHO — TOCEpEIHI PiBEHB 3HaHb (YMIHB) B MEKax
D 000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKICTIO HEAOTIKIB,
JOCTATHIN I TOAAJIBIIOTO HaBYaHHs a0o K mpodeciitnol
JUSIIBHOCTI.
E JlocTaTHBO - MiHIMaIbHO MOXKJIMBHI IOMYCTUMUI pIBEeHb 3HAHD
(ymiHbB) B Mekax 000B’SI3KOBOTO MarTepiany.
He3a10B1IbHO 3 MOKITUBICTIO IOBTOPHOT'O CKJIQJaHHS —

EX HE33JI0BUIbHUN PiBEHb 3HAHb (YMiHb) B MEXaxX 000B’SI3KOBOTO
MaTepially 3 MOKJIMBICTIO IOBTOPHOT'O MEPECKIIAIaHHs MTiCIIs
CaMOCTIMHOTO JTOOTIPAIIOBAHHS.

He3anoBiinbHO 3 3 000B’SI3KOBUM MIOBTOPHUM BUBYCHHSIM KYPCY —
F HU3bKHI pIBEHb 3HaHb (YMIHb) B M€XaxX 000B’SI3KOBOTO 1-34
MaTepiay, 0 BUMarae MOBTOPHOTO BUBYEHHS MaTepialiB Kypcy.

69-74

60-100

35-59

9. OpieHTOBHUI NepeJlik ek3aMeHAlIifHUX MUTAHb
3 HaByanbHOI AucuuIiiag JABA.05.07 «/{unamiuna romorpadis 1 CIEKTPOCKOMIs HEMHIHHUX
IpaToK»

I. ®i3uyHi ocHOBM JIMHAMIYHOI roJiorpadgii

1. “ToBeti” 1 “TOHKI” ronorpagivni rpatku. YMoBa Kyka-Kunsitna. YMoBu bperra. AMmniTyaHi rpatku.
®a30Bi rpaTKH.

2. PiBHsiHHS 3B’s3aHUX XBUJIb 1715 bperriBcekux rpatok. PiBusuus KorenbHuka. KoediieHT 3B’ A3Ky.
3. CramioHapHi po3B’sI3KU IS “TOHKUX TPaTOK MpHU caMoau(pakilii XxBuiIb. Bu3HaueHHs HeNiHiiHO-
ONTUYHUX KOEe(ILIE€HTIB MO JBOX-ITyYKOBIN B3a€MO1i B TOHKHX 3pa3Kax.

4. CramioHapHi po3B’sI3KU 3B’s13aHUX XBUJIb JUIs1 yMoBH bperra. Ilepekauka eneprii. [lepexauxa ¢asu.
Hudpakiiitna epextuBHicTb. KoedimieHT miacuneHHs.

5. PiBusHHs Kyxtapesa st poropedpakTUBHUX KPUCTAIIIB.

6. Enextpoontuynuii eekr.

7. OcHOBHE HaOIMKEHE PIBHSHHS JUIS [TOJIsl IPOCTOPOBOTO 3apsay B poTopedpakTUBHUX KpUCTATIAX.
8. Cxemu 1BOonyykoBOi B3aeMoii. bararonmyukoBa B3aemois.

9. Ob6epHeHHs XBUILOBOro (hpoHTy. MeToau otpumanHs OXO.

10. ®oToBoabTATYHUHN E(DEKT.

I1. IIpakTHCHI 3acTOCYBAHHS CHCTEM JMHAMIYHOI rojorpadii

11. HeniniiiHn MaTtepiaiy, o0 BUKOPUCTOBYIOTHCS B CXeMax JMHAMIYHOI rojorpadii.
12. 3anexxHicTh nupakiiifHol epeKTUBHOCTI BiJ] CIIiBBITHOLICHHS IHTEHCUBHOCTEH XBUIIb.
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13.
14.

15

14.

15.

17.

19.

21.

1.

BiarBopenHs 300paxeHp B cXeMax IUHAMIYHOI rojorpadii.
Cuctemu ronorpadiunoi nam’stu. Ludposa romorpadis.

. Junamiuna rosjorpadis Ha MOISpU3AIIHHNAX TPATKAX.
16.
17.
18.
19.
20.

ITpocTopoBo-onTu4Hi MOAYASTOPH CBiTiIA (SLM).

3axorieHHs, 30epiranHi 1 3BUIbHEHHS ONITUYHUX IMITyJIbCiB B POK.

CrnioBiIbHEHHS CBITJIAa B (OTOPEPPAKTUBHUX KPUCTATAX.

[lepeTBOpEHHS KOJIBOPY MPH B3a€MO/Iii XBHIIb B (hOTOpEeDpaKTHBHUX KpUCTAJIaX.

Pump-probe ekciepumenTu. HemniHiliHa CIIEKTPOCKOITiSI 3 BUCOKOIO YaCOBOIO PO3JAUTLHOO 3aTHICTIO.

10.PexomeHg0BaHa JiTepatypa:
3 HaB4aIbHOI auctumutinu JIBA.05.07 «Aunamiuna roiorpadis i CieKTpOCKOIIis HeMiHIHHUX
IpaToK»

OcHoBHa:
B.JI. Buneukwuii, H.B. Kyxrapes. Jlunamuyeckas ronorpadus. M:Hayka, 1990.

M. II. ITerpos, C.H. CrenanoB, A.B. Xomenko. ®oropedpakTuBHbIE KPUCTAUIBI B KOTEPEHTHOM
ontuke. Cankr-IlerepOypr:Hayxka, 1992.

N.P. lllen. ITpunuunel HenuHeHo# ontuku. M:Hayka, 1989.

S1. Spus, I1. FOx. OnTuyeckue BoiHBI B kKpuctaiwiax. M:Mup, 1987.

Coupled wave theory for thick hologram gratings. The Bell System Technical Journal, (1969), Vol.
48, Ne 9, P. 2909-2947.

, Ne 449, P. 1-9.

Holograms — recording materials and applications, Ed. 1. Naydenova, Publisher in Tech. DOI:

Holograms — basic principles and contemporary applications, Ed. E. Mihaylova, Publisher in Tech.

b.4. 3enpnoBuy, H.®. [Munmunenkuii, B.B. IlIkynos. O0pamienue BonHOBOro ¢poHTa. M:Hayka,

C.I. Onynos, M.C. Cockun, A.1. Xuwxknsk. JIazepsl Ha quHamuueckux pemerkax. M:Hayka, 1990.

T. Haist, W. Osten. Holography using pixelated spatial light modulators — Part 2: applications.

JonaTkoBa:
M. Cronin-Golomb, B. Ficher, J.O. White, A. Yariv. Theory and applicaiton of four-wave mixing in
photorefractive media. IEEE J. Quantum Electron, (1984), Vol. QE-20, Ne 1, P. 12-30.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

B.A. Makcumenko. A.B. Croii, FO.M. Kapneu. ®@otonHAyIHMpOBaHHBIE MPOILECCH B KPUCTAIIIAX
HuoOara autusa. M:dusmatiout, 2008.

J. Frejlich. Photorefractive materials: fundamental concepts, holographic recording and materials
characterization. John Wiley & Sons, 2007.

I. de Oliveira et. al. Photovoltaic effect in Bi12TeOs photorefractive crystals. Appl. Phys. Lett., (2015),
Vol. 107, P. 151905-1-4.

B.1. Sturman, E.V. Podivilov, M.V. Gorkunov. Photorefractive manipulation of light pulses. Phys. Rev.
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