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BCTYII

[Iporpama HaB4anbHOi auciuIuliHM «HemiHiiiHA ONTHKa» CKJIaJeHa BIAMOBIIHO 10

OCBITHBOI MPOTrpamMH MiATOTOBKU «OakayiaBpy» 3i cneniadbHOCTI «104 — (i3uka Ta acTpoOHOMIsN»,
OCBITHBO-TIpo(eciitHa mporpama «Dizukay.

1. Onuc HaBYAJIBHOI JUCHUILTIHHA

1.1. MeTa BUKIAJaHHSI HABYAIBHOI JUCIUIUIIHA — OBOJIOJITH OCHOBOTIOJIOKHUMU YSIBICHHIMHU
PO HENIHIAHI ONTHUYHI BJIACTUBOCTI PI3HOMAHITHUX CEPEIOBHUIN, IPO EKCIIEPUMEHTAJbHI
JOCITIJKEHHS Ta PO Teopii HENiHIHHOT ONITHUKY.

1.2. OcHoBHI 3aBJjaHHS BUBYCHHS JTUCHUIUTIHA — BUBUYUTH MaTepial 010 HEMIHIMHUX ONTUYHHX
BJIACTUBOCTEH PI3HOMAHITHUX CEpEIOBHUI B pPaMKax poOOYOoi MporpamM ITaHOTO Kypcy Ta
JOJIATKOBOTO MaTepiay, sSIKHii pPeKOMEHJOBAaHO BUBYUTH CAMOCTIIHO.

KomreTeHTHOCTI, 110 320€31MeUy0ThCS JUCIUTUTIHOIO:

3MaTHICTh PO3B’A3YBAaTH CKIAAHI CIEliali3oBaHl 3aJadi Ta MPaKTU4HI MpoOjemMu 3
¢i3uku Ta/abo actpoHOMil y mpodeciiHIi MisUTBHOCTI ab0 y MpoIeci MOAATIBIIOro
HABYaHHS, IO Tependayae 3acTOCYBaHHsS IEBHUX TeOpi 1 MeTohiB (i3uKu Ta/abo
ACTPOHOMIT 1 XapaKTepU3y€EThCS CKIIAAHICTIO Ta HeBU3HaueHicTio ymoB (IK 1).

3aTHICTh 3aCTOCOBYBATH 3HAHHS y MPaKTUUHKX cuTyalisx (3K 2).

HaBuuku BUKOpUCTaHHS iHPOpMAIIfHUX 1 KOMyHiKaliiHuX Texnouorii (3K 3).
3natHicTh npuiiMati o0rpynToBani pimeHns (3K 5).

3MaTHICTh OLIHIOBATH Ta 3a0e3MevyBaTH IKicTh BUKOHYBaHHX po0iT (3K 8).
Bu3HaueHicTh 1 HAMOJIETIMBICTh MO0 MOCTABJICHHUX 3aBlaHb 1 B3sTHX 000B’s13KiB (3K 9).
31aTHICTh CHIKYBATUCS AEPIKABHOK MOBOIO SIK YCHO, Tak 1 mucbMoBo (3K 12).
3MaTHICTH CHiIKyBaTHCs iHO3eMHOI0 MOBOO (3K 13).

3HaHHS 1 pO3yMIHHS TEOPETUYHOI'O Ta €KCIIEPUMEHTAIBHOI0 0a3ucy cydacHoOi (Ppi3uKu Ta
actpoHomii (OK 1).

3/1aTHICTh BUKOPUCTOBYBaTH 0a30Bl 3HAHHA 3 (PI3UKM Ta acTPOHOMIi AJIi PO3YMIHHS
OyZ0BU Ta MOBEIIHKU MPUPOJHUX 1 IITYYHUX OO €KTIB, 3aKOHIB 1CHYBaHHS Ta €BOJIOLIT
Bcecsity (®K 7).

3MaTHICTH MPAIFOBATH 3 [KEPEIaMy HaBYaIbHOI Ta HayKkoBoi iH(opmarrii (PK 9).
3/1aTHICTh CAMOCTIMHO HaBYaTHCS 1 ONAHOBYBATH HOBI 3HAHHS 3 (DI3MKH, aCTPOHOMII Ta
cymikuux ranyseit (PK 10).

VYceBigomneHHs NOpodeciiHUX eTUYHHMX AaclekTiB  (I3MYHUX Ta aCTPOHOMIYHUX
nociikenb (OK 12).

OpienTanis Ha HalBUINI HAyKOBI CTaHAApTH — OOI3HAHICTh HIOAO (QYHAAMEHTAIBHUX
BIJIKpPUTTIB Ta TEOpPIH, Kl CYTTEBO BIUIMHYJIM Ha PO3BUTOK (Di3UKHU, aCTPOHOMII Ta 1HIIUX
npupoaanunx Hayk (OK 13).

3naTHICTh 3700yBaTH J10IaTKOBI KOMIIETEHTHOCTI uepe3 BHOIPKOBI CKJIaJIOBI OCBITHBOT
porpamMu, CaMooCBiTy, HeopMmalbHy Ta iHpopMansHy ocBiTy (DK 14).

1.3. KinbkicTh KpeauTiB — 3.

1.4. 3aranpHa Kijgpkicth Toqud — 90.



1.5. XapakTepucTHKa HaBYAJIbHO1 AUCITUTUTIHI

Heopmarusaa / 32 BUOOpOM
Jlenna dhopma HaBYaHHS ‘ 3aouHa (ucTaHIiiiHA) opMa HaBUYAHHS
Pix miaroroBxu
4-it |
Cemectp
7-it |
Jlexmii
32 ron. \

[IpakTryHi, CeMiHAPCHKI 3aHSTTS

He nepeadayeHo HaBYaJIbHUM IUIAHOM |

JlaGopaTopHi 3aHATTS

HC Hepeﬂ6a‘ICHO HaBYaJIbHUM IIJIAaHOM ‘

Camocriiina pobora

58 rox. ‘

B TOMY YHCJIi iHAMBIAyaIbHI 3aBJIaHHS

KypcoBa pobora: 20 roj. ‘

1.6. 3aruiaHoBaH1 pe3yibTaTH HAaBYAHHS

VY pe3yinbTaTi BUBUEHHS JAHOTO KYPCY CTYIEHT IOBUHEH

3HATU: OCHOBHI TEOPETHYHI TOJIOKEHHS JJISl OMUCY ONTHYHUX BIIACTMBOCTEW HENIHIHHUX
ONTUYHUX CEPEAOBHUI 3 HEIHIMHOI MoJsApHU3alli€lo, KBaJpaTHUYHO abo KyOIYHOI 10
€JIEKTPUYHOMY TIOJIIO, 1110 JII€ Ha CEPEIOBHINE, & TAKOXK BJIACTUBOCTI THIITUX HETIHINHO-ONTUYHUX
Cepe/IOBUIL; TOJIOBHI BIIOMI €KCIIEpUMEHTaJbHI  pe3ylbTaTh JAOCHIIPKEHb ONTHYHHUX
BJIACTUBOCTEH TaKUX CEPEIOBHILI..

BMITH: 3aCTOCOBYBaTH 37100yTi 3HAaHHSA JUIs OJIEpKAaHHSA, aHali3y Ta IOSCHEHH]
eKCIIePUMEHTATBHUX JIAHUX TPH TOCII/DKEHHSX HETIHIMHUX ONTUYHUX CEPETOBHII.

[TporpamHi pe3yapTaTH HaBYaHHS, 110 3a0€3MEeUyIOThCS AUCUUILIIHOO:

e 3HaTu, pO3yMITH Ta BMITH 3aCTOCOBYBaTM Ha 0a30BOMY piBHI OCHOBHI IOJIOKEHHS
3arajibHOi Ta TEOPETHYHOI (PI3UKH, 30KpeMa, KIACHYHOI, PeISITUBICTCHKOI Ta KBAaHTOBOL
MEXaHIKH, MOJIEKYJIAPHOI (PI3UKH Ta TEPMOJIMHAMIKH, €JIEKTPOMArHeTu3My, XBHJIbOBOI Ta
KBAHTOBOI OMNTHKH, (PI3UKM aTomMa Ta aTOMHOTO sjipa JUId BCTaHOBJIEHHS, aHANI3y,
TIyMadeHHsI, OSICHEHHS 1 kiacudikaiii cyTi Ta MeXaHi3MiB PI3HOMAHITHUX (DI3UUHUX
SIBUIL 1 TIPOLIECIB Il PO3B’S3yBaHHs CKJIQJAHUX CIIEIiaJli30BaHUX 33Jay Ta MPaKTHUYHUX
npobusieM 3 (i3uku Ta/abo acrponomii (ITPH 1).

e 3HaTU 1 po3yMiTH (I3MYHI OCHOBH aCTPOHOMIYHHMX SIBUI: aHaJi3yBaTH, TIIYMadWTH,
MOSICHIOBATH 1 KiacudikyBaTu OyZOBY Ta €BOJIIOLII0 acTpOHOMIYHHMX 00’€kTiB BeecBiTy
(rutaneT, 31p, TUIAHETHUX CHUCTEM, TajaKTUK TOIO), @ TAKOX OCHOBHI (Pi3WUHI MPOIIECH,
ki BigOyBatoTecs B HuX (I[1PH 2).

e 3HaTM 1 pO3YMITH EKCIEPUMEHTANbHI OCHOBM (DI3MKH: aHali3yBaTH, OIMCYBaTH,
TIyMauuTH Ta MOSICHIOBATH OCHOBHI EKCIIEPUMEHTANIbHI MiJITBEPPKEHHS 1CHYIOUUX
¢13uunux teopiit (ITPH 3).

e 3HAaTH OCHOBHI aKkTyallbHI TpoOsieMu cyuyacHoi ¢izuku Ta actponomii (ITPH 5).

e OuiHIOBaTH BIUIMB HOBITHIX BIJKPHUTTIB Ha PO3BUTOK CydacHOi (i3MKH Ta acTPOHOMIi
(ITPH 6).



Po3zoin

Tema 1

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.
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Po3ymitu, aHami3yBaTH 1 IOSCHIOBAaTH HOBI HAyKOBI pe3yJibTaTH, OJAEpXKaHl y XOmi
npoBeJeHHS (DI3UYHMX Ta ACTPOHOMIYHHMX JIOCIIDKCHb BIAMOBIIHO 1O CHemiatizamii
(ITPH 7).

Martn 06a30BI HaBHYKA CaMOCTIHHOTO HaBYaHHs: BMITH BIJIIYKOBYBaTH MOTPiOHY
iH(popMaIliio B IPYKOBAaHHUX Ta €JICKTPOHHUX JPKEpeNiax, aHalli3yBaTH, CUCTEMAaTU3yBaTH,
PO3YMITH, TIIYMAaUUTH Ta BUKOPUCTOBYBATHU ii AJIi BUPIIICHHS HAYKOBHX 1 MPUKIAIHUX
3aBaaunsb (ITPH 8).

BMmitu ynopsiikoByBaTH, TIyMadUTH Ta y3arajJbHIOBATH OAEp)KaHi HAyKOBI Ta MPaKTHYHI
pesyibTaTi, pooutn BucHoBku (ITPH 11).

Posymitu 3B’130K (i3uku Ta/ab0 acTpoHOMIi 3 IHITUMHU MPUPOJHUYNMHU Ta THKECHEPHUMHU
HayKamMH, OyTh OOI3HaHMM 3 OKpeMHMH (BIANOBIIHO 10 CIeliaii3aiii) OCHOBHHUMH
MOHATTSAMHU MPUKIATHOT (I3UKH, MaTepiaJo3HABCTBA, 1H)XKEHepii, XiMii, 6ioiorii ToIo, a
TaKOX 3 OKPEMUMH 00’ €KTaMH (TEXHOJIOTTUHUMH MPOIECAMH) Ta IPUPOAHUMH SBUILIAMH,
IO € MPEAMETOM AOCTIIKEHHS IHIIMX HayK 1, BOJHOYAC, MOXYTb OyTH MHpeaMeTamu
¢iznyanx abo acrpoHomivHuX gociimkens (ITPH 13).

3HaTH 1 PO3yMITH poib 1 Mmicie (i3uKu, acTpOHOMIi Ta IHIIMX NPUPOAHUYHX HAYK Y
3arajibHiif CHUCTEMi 3HaHb NP0 NPUPOJY Ta CYCHUILCTBO, Yy PO3BUTKY TEXHIKH W
TEXHOJIOTiH Ta y (hopMyBaHHi cydacHOro HaykoBoro citormisny (ITPH 17).

Po3ymit 3HaYeHHA QI3WYHUX JOCHIDKEHb [UIs 3a0€3MEYeHHS CTajloro PO3BHUTKY
cycninsctBa (ITPH 22).

PozymiTi icTopito Ta 3aKOHOMIpPHOCTI pO3BUTKY (i3uku Ta actponomii (ITPH 23).
Po3ymitn wmicue ¢isuku Ta acTpoHOMIi y 3arajbHid CHUCTEMI 3HaHb HPO TPUPOAY 1
CYCIIUILCTBO Ta y PO3BUTKY CYCHUIbCTBA, TeXHIKH 1 TexHomorii (ITPH 24).

Maty HaBUYKH CaMOCTIHHOTO MPUUHSATTS PIIIEHb CTOCOBHO CBOiX OCBITHBOI TPA€EKTOPIl
ta npodeciiinoro pozutky (ITPH 25).

2. TeMaTHYHUH JIaH HABYAJILHOI JUCIUILTIHA

1. Ocnosni pienanns HeniHitiHOI ONMUKU, KEAOPAMUYHA NOAAPU3AYIS cepedosuya ma
nos’s3ami 3 Helo eghekmu

. Beryn. Ilpenmer Tta 3amaui HemiHiHOT onTukW. HemiHiiiHa onTWka SK PO3IiN
3arajabHOI MpoOJIeMH B3a€EMO/I1i BUITPOMIHIOBAHHS 3 p€YOBHHOIO. Te€OpeTu4Hi OCHOBU
HEJIIHIAHOI ONTHKM: HeNiHIHHA NoJspu3anis Ta ii BIACTMBOCTI; XBHJIBOBE PIBHSIHHSA
JUTSL HETHIMHOTO CepeIOBHUIIIA.

KBampatnuna monspu3zaiis cepenoBumia. TeH3op KoedillieHTIB KBaJpaTHYHOT
noJyisipu3anii Ta Horo BIAacTHBOCTI. PO3MOBCIOKEHHS XBWJIb Y CEpEJOBMIAX 13
KBaJPaTHYHOIO TMOJspu3alielo. TpuUXBUIbOBAa B3aEMOisd. PIBHSAHHA TOB’sI3aHUX
XBUJIb.

['enepartiss apyroi rapMoHiku y kpuctainax. OCHOBHI piBHSHHS, IX pO3B’S3aHHA Y
HaOmmwkeHHl 3amgaHoro mons. Jlocmig ®dpankena. JloBkWHa KOTEPEHTHOCTI Ta
(ba3oBHil CHHXPOHI3M.

CnocoOu BUKOHaHHS YMOBHU (ha30BOTO CHHXPOHI3MY Ta BHOIp KpHUCTaliB IS
CIIOCTEPEXXEHHS JIpYroi TapMOHIKM. BumnpsmieHHs CBiTIa Yy cepeioBUIIAX i3
KBaJIpaTUYHOIO TOJISPU3ALIIELO.

[TapameTpuuHi HeNiHIMHI e(EKTH y cepeoBHIIAX 13 KBAAPATUYHOIO MOJIIPHU3ALIIELO.
[Tapamerpuune nifcuieHHs cBiTia. CniBBigHoumeHHss Menni—Poy.

[Tapamerpuuna reHepaiiss BHUMYIIEHOTro  BHIIpOMiHIOBaHHS.  [lapamerpuune
NIEPETBOPEHHS YaCTOTH Bropy.

[Tapamerpuuna mrominecueHis. JliHiiiHui enekrpoontuynuii edexr. Mogynsaropu
CBITJIA.



Po3zoin 2.

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.
Tema 6.

Tema 7.
Tema 8.

Tema 9.

Pozoin 3.

Tema 1.
Tema 2.

Pozoin 4.

Tema 1.

Tema 2.

Pozoin 5.

Tema 1.

Tema 2.

Po3zoin 6.

Tema 1.

Tema 2.

Po3zoin 7.

Tema 1.

Kybiuna nonsapusayis cepedosuwja ma nos’s3ami 3 nero egpekmu

Ky6iuna momsipuzariiss cepefoBuina. BiacTHBOCTI TeH30pa KoedillieHTIB KyOidHOI
nonsipu3anii. YoTUPUXBWILOBA B3a€MOJis. PIBHSHHS TIOB’S3aHUX XBWIb Y
CEPEeIOBHINAX 13 KyOIYHOIO MOJISIPU3AITIIEIO.

['enepartiss TpeTboi TrapMOHIKHM. YMoBa (ha30BOro CHHXpOHI3My. IIpocropoBuii
CUHXpOHI3M. ['eHepallis Jpyroi rapMOHIKH Y HEHTPOCUMETPUYHUX KpHCTajax.
Enextpoontuunuii Ta ontuuHuii epext Keppa, ix cnocrepexeHHs 1 3aCTOCYBaHHS.
BrnacTtuBocti TeH30pa KoedilieHTIB epeKTy [ijI.

Edextnn  camMoBmiIMBY y  cepeloBMIIAX 13 KyOIYHOIO  MOJISIPH3AIII€LO.
CamodokycyBaHHS Ta caMOJe(OKyCyBaHHS.

OnTHYHI CONIITOHU Y HENIHIHHO-ONTHYHUX CEPEAOBHUIIIAX.

Edexkr camomopmymsmii Ta HOro mposiB y CIEKTpax KOMIpecii Ta JeKoMmIpecii
Ja3epHUX IMITYJIbCIB.

Camonudpakiris, caMOBIIOMBAaHHS Ta JUHAMIYHA Tojorpadis.

OntryHa OicTaOUTBHICTE Y HENIHIMHUX cepenoBumiax. HenmiHidHUI pe3oHATOp
®abpi—Ilepo. MynbTuCTabUIBHICTS.

Bupomkena yotupuxBuiiboBa B3aemoisi. OOepHEHHS XBHIBOBOTO (PPOHTY Ta HOTO
3aCTOCYBaHHS.

Bumywene po3scitosanuns ceimna

Bunu poscisHoro BunpomiHioBaHHs. BuMmyiiene komOiHalliiiHe po3CitoBaHHS CBITIIA.
Bumymene po3sciroBanas MannensmramMa—bpiuitoena. [ BHAM BUMYIIEHOTO
PO3CIOBaHHS CBITIIA.

OcHo6U pe30HaHCHOI HeNIHIUHOT ONMUKU

Heniniftanii edexkr HacuuenHs. CnektpanbHi mnpoBanu bennera Ta JlemOa.
3acrocyBaHHs €()eKTy HaCHUEHHSI.
JIBo(hoTOHHE MOTIMHAHHS CBITJIA, 1Or0 3aCTOCYBaHHS Y CIIEKTPOCKOMII.

Pezonancua necmayionapua neninitina onmuka

JIBOpiBHEBHIA aTOM y CUJIBHOMY CBITJIIOBOMY ToJi. Ocuusanii Pabi. OnTuyHa HyTawis
Ta BUIbHE 3aTyXaHHs MMOJISIpU3allii.
[TonsTTs muowti iMmynecy. @oToHHe BiuTyHHs. CaMOIHyKOBaHa IPO30PICTh.

Heninitina onmuxa gpomopeghpaxmusnux xpucmarie

doTtopeppakTUBHI KpUCTaIM. MexaHi3MH TEepeTBOpPEeHb Y (poTopeppakTUBHUX
KpucTasax. Teopis nepeTBOpeHb y poTopedpakTUBHUX KpHCTajax.
Po3noBcro/keHHsT CBITJIIOBUX XBWIb Y (hoTopedpakTUBHUX KpHcTanax. J[BomydkoBa
cxema. BupomkeHa 4oTHpHUXBUIbOBA B3aeMoJlid y (oTopedpakTUBHUX KpHCTajax.
IymoBi rpatku y poTopedpakTHBHUX KpUCTaIaX.

Heninitini onmuuni seuwa y 00MedxHceHux cepedosuyax
[ToBepxHeBi XBWJII Ha TpaHMLI pO3AUTY JBOX cepeaoBuil. ['eHeparis 1pyroi

FapMOHIKM 3a YYacTIO TIOBEPXHEBUX €JEKTPOMAarHiTHUX XBWJb. [‘eHeparis
NEepIONYHUX CTPYKTYp Ha OBEPXHI TBEPAUX TiJ.
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Tema 2. TlnanapHi XBWJICBOAM Ta iX ONTHYHI BJIAcTUBOCTI. HemiHiliHa onTHKa IJIaHAPHUX
XBWJICBOZIIB. MexaHi3MH TepeTBOpeHb y QoTomapax ['eHeparnis mepioguuHux
CTPYKTYP y HETiHIHHUX TUIAHAPHUX XBUJIEBOJIAX, Ta iX 3aCTOCYBAHHSI.

Po3zoin 8. Ilpocmoposo-uacosa necmiiikicmos ma popmysanus Keazikpucmaiis

Tema 1. Tlpuknaau TmpOCTOPOBO-4acOBHX HecTilikocTed. [IpocTopoBO-dyacoBa HECTIHKICTH Y
3YCTPIYHMX JIA3€PHUX MTy4YKax i (POpMyBaHHS IeKCaroHiB.
Tema 2.  TlpocTopoBO-4acoBa HECTIMKICTh y HENIHIMHUX IIaHAPHUX XBHJIEBOAaX. DOTOHHI
KPHUCTAJIM Ta HENiHIMHA ONTHKA.

3. CTpyKTypa HaBYAJIbHOI TUCHUILTIHH

HasBu po3zaimiB i Tem

Kinekicts roany

JeHHa hopma 3a04yHa hopma
yCbOI'O y TOMY YHCII yCBhOTO y TOMY YHCIi
a1 | m | nab. | iHa. | c. p. A | n | mab. | iHa. | c.p.
1 2 3|4 5 6 7 8 9110 11 | 12 | 13
Po3nin 1. Ocnosni piensannsa HeninitiHOi OnmMuKY, K8AOpAMUYHA NOJAPUAYIA cepedosuua ma

nos’sa3ami 3 Hero echexmu
Tema 1 3| 1 2
Tema 2 3| 1 2
Tema 3 3| 1 2
Tema 4 3| 1 2
Tema 5 3| 1 2
Tema 6 3| 1 2
Tema 7 2| 1 1
Pazom 3a po3aisiom 1 20 7 13
Po3zaia 2. Kybiuna nonapusayia cepedosuwia ma nog’si3aui 3 nero echexmu
Tema 1 3| 1 2
Tema 2 2| 1 1
Tema 3 20 1 1
Tema 4 2| 1 1
Tema 5 3| 1 2
Tema 6 20 1 1
Tema 7 2| 1 1
Tema 8 21 1 1
Tema 9 3| 1 2
Pasom 3a pozisiom 2 21| 9 12
Poznia 3. Bumywene poscioeanns ceimna
Tema 1 2| 1 1
Tema 2 2| 1 1
Pasowm 3a posainom 3 4| 2 2
Po3znia 4. Ocrosu pezonancroi nHeainiiinoi onmuxu
Tema 1 4| 2 2
Tema 2 3| 2 1
Pazowm 3a po3aisniom 4 7| 4 3




HasBu po3ziniB i Tem Kinekicts roauu
JneHHa hopma 3a04yHa hopma
yCbOI'O y TOMY YHCII yCBhOTO y TOMY YHUCII
a1 | m | gab. | iHa. | c. p. A | n | nab. | iHa. | C. p.
1 2 3145 6 7 8 9]10] 11 | 12 | 13
Po3nia 5. Pezonancrha necmauionapra HeliHiliHQ ONMuKa
Tema 1 3] 2 1 |
Tema 2 3| 2 1 |
Pazom 3a po3aisiom 5 6| 4 2 ‘
Po3nin 6. Heninitina onmuxa ghpomopeghpaxmusnux kpucmaniis
Tema 1 2] 1 1 |
Tema 2 211 1 |
Pazowm 3a posaisiom 6 4| 2 2 \
Po3nin 7. Heniniuni onmuuni seuwa y 0omedceHux cepedosuyax
Tema 1 2| 1 1 |
Tema 2 2] 1 1 |
Pazom 3a po3aisiom 7 4| 2 2 \
Posnia 8. Ilpocmoposo-uacosa necmitvixicmo ma (hopmyeanus K6aziKpucmaniie
Tema 1 2| 1 1 |
Tema 2 211 1 ’
Pazowm 3a pozainiom 8 4| 2 2 ‘
InauBinyaabHi 3aB1aHHsA
Kypcosa poooma 20 20
Ycvozo 200un 90 | 32 58
4. Temu ceMiHapCbKHMX (IPAKTUYHHX, J1a00PATOPHUX) 3aHATH
CeminapchKi (IpakTHUHI, Ja00paTOPHI) 3aHATTS HaBYAIBHUM IUIAHOM He INepe0adeHi.
5. 3aBaaHHs AJs caMoCTiliHOI po6oTn
Ne Bunu, 3micT camocTiitHOT po6oTu Kinpkictsb
3/1 TOAMH
1 | BuBectu XBWIbOBE PIBHSIHHS 3 pIBHSIHb MakcBena y NpUITyLIeHH] 2
BIJICYTHOCTI MarHiTHUX e€()eKTiB Ta HEMHIHHOCTI MOIspU3aii
CEpEeJIOBHUIIA TTO HEJIIHITHOMY TTOJTIO
2 | MaremaTu4HO OOTpYHTYBATH 3aHYJICHHS YaCTHHU KOe(]illi€eHTIB 2
TEH30pYy KBaJIpaTHYHOI mospu3aiii dijk Ha MPUKIaIi KpUCTATY
opTopoMOiuHOi cuMeTpii
3 | O0YHCINTH MaKCUMAaJIbHY JIOCSDKHY IHTEHCHBHICTB JIPYTOl TApPMOHIKH 2
2® yepe3 TOBIIMHY KpHCTalla, HOro MOKa3HUKU 3aJIOMJICHHS Ha
4acToTax ® Ta 2 Ta 4epe3 IHTEHCUBHICTh XBUJIl 3 YACTOTOIO (M, KOO
OIIPOMIHIOETHCS KPUCTAT
4 | BuecTH 3aJIeXKHICTh MOKa3HUKA 3aJIOMJICHHS] HE3BUYaHOT XBUJI B 2
OJTHOOCHOMY KpHCTaJi BiJ] KyTa Mi>K HAPsIMOM PO3MOBCIOJKEHHS
CBITJIOBOT'O IIy4YKa Ta ONTUYHOIO BICCIO, TPH BIIOMUX MMOKa3HUKaX
3aJIOMJICHHSI KpHCTala No Ta Ne
5 | BuBectu 3anexXHICTh IHTEHCUBHOCTI XBUJI1 Ha BUXO/Il TapaMETPUUYHOTO 2
TiICHJIIOBAYa BiJl TOBIIMHHU KpHUCTaIa
6 BuBecTty 3a5exHicTh IHTCHCUBHOCTI XBHJII B1JI TOBITMHU KpUCTaja 2




XBHJII HA BUXOJIi ITPH MTApaMETPUYHOMY IEPETBOPEHHI YaCTOTH BrOpy

OOYHCIUTH TOKA3HUKH 3aJIOMJICHHST OJTHOOCHOTO KPHCTANY, IKHH CTa€
JTBOXOCHHM ITiJT TI€F0 CTATUYHOTO EJIEKTPUIHOTO TIOJIsI, Bil BETUYHHA
oJIs

MareMaTruHO OOTPYHTYBATH 3aHYJIEHHS YaCTUHU KOe(illi€HTIB
TEH30pY KBaJIpaTUYHOI moJisipu3anii dij Ha MPUKIIAIi Ta3y Y4 PiIUHU

[TosicauT MexaHi13M JOCATHEHHS] BAKOHAHHS YMOBH (pa3oBoro
CHUHXPOHI3MY IPHU T'e€HEpallii TPeThOi TAPMOHIKH Y CyMiIlli ra3iB

10

[MosicanTa BItuB (hopMU MOJICKYIT PiAMHHA HA BETHYUHY ONTHIHOTO
edekty Keppa y pinnHax

11

Bukinactu Teopiro pyxoMux (hOKyciB IpH ONPOMIHIOBaHHI TOBCTOTO
HEJHIHO-ONTHYHOTO CePEAOBHIA IMITYIICHUM JIa3€PHUM
BUIIPOMIHIOBAaHHSIM

12

BuBecTr QyHKIIII0 aMITITY Al OJTHOBUMIPHOTO COITOHY Bij
KOOPJIMHATH 3a JIONIOMOTOI0 HeJliHiiHOoro piBHsIHHSA [IphomiHrepa

13

[TosicHuTH icHyBaHHS iHTePQEPEHIIITHUX CMYT Y CIIEKTPi
BUIIPOMIHIOBAHHS MPU MPOXOPKEHHI Ja3€PHOT0 IMIYIIbCY KpPi3b
KeppiBchke cepeoBuiie

14

[Tosicautu BIuB (ha30BOro 3CyBY MiXk 1HTEp(hEpPEeHLIMHUM MOJIeM Ta
MOJTYJISIIIEFO TIOKa3HUKA 3as10MIIeHHsT KeppiBChKOTO cepetoBHIa Ha
MepeKavKy eHeprii MK MyYKaMH, IO IHTEPPEPYIOThH

15

Buknactu yMOBY BUHUKHEHHS 0iCTaOlIbHOCTI y IHTEHCHBHOCTI Ha
BHX01 pe3oHaropa ®abpi—Ilepo, 3amO0BHEHOT0O HENMIHIHHO-ONITHYHOIO
PEUOBHHOIO

16

BuBecTr moporoBy yMOBY T'€Hepallii JIa3epHOTO BUIIPOMIHIOBAHHS TIPU
BUKOPHUCTAHHI HEJIIHIMHOTO /3epKaya (IHBEpTOpa) y IKOCTI OJHOTO 3
J3epKajl JJa3epHOTO pe3oHaTopa

17

O3HallOMUTHCH 13 METOIOM BUKOPHCTAHHS KOT€PEHTHOTO
anTHcTOKcOBOrO BunpomiHtoBanHs (KAPC) nns nocnimkenHs
KOJIMBAJIBHOTO CIICKTPY PEUYOBHHH

18

O3HailoMuUTHCB 13 pe3ybTaTaMU BUBYEHHSI BUMYIIEHOTO PO3CISIHHA Ha
kpuiax PeneeBcbkoi diHil

19

O6uuncnutu KoHTYp DOXTa K IHTETpas 3rOPTKHU JIOPEHLIEBOTO
KOHTYPY 10 raycoBiil pyHKIIT po31o/Iiyly IIBUAKOCTEH aTOMIB razy

20

O3HallOMUTHCH 13 METOI0M O€310IIEPIBCHKOT CIIEKTPOCKOITIT 3
BUKOPUCTaHHSAM JABO(OTOHHOI'O MOTJIMHAHHS

21

Buectu popmynu st 4aCTOTH Ta aMILTITY U ocumitsiil Padi mis
aToMa y CUJIbHOMY CBITJIOBOMY IOJIi

22

Cxo’k0cTi Ta BIIMIHHOCTI 27-IMITyJIbCY NPU CAMOIHYKOBaHI1M
PO30POCTi BiJ] ONTUYHOI'O COJIITOHY Y IPO30POMY CEPEIOBHIIT

23

O3HallOMHUTHCH 13 BUBEACHHSIM PiBHAHD Binenbkoro—Kyxrapesa mist
doTtonepeTBopeHsb y hoTopedpakTUBHUX KpHCTAIaX

24

O3HallOMUTHCH 13 TUIIAMU (HOTOPEPPAKTUBHUX CETHETOEIEKTPHKIB

25

O3HallOMHUTHCH 13 METO/IaMU BBEJICHHS Ta BUBEJICHHS MOBEPXHEBUX
€JIEKTPOMArHITHUX XBUJIb

26

O3HallOMUTHCH 13 TUITAMU TPATOK, 1110 PO3BUBAIOTHCS Y XBUJIEBO/II Ha
iHTepepeHIIii JIaA3epPHOT0 MyyYKa 3 XBHJIEBOJHUMH MOJIAMH

27

O3HAOMHUTHCH 3 PEe3yJIbTaTaMH JTOCII/IIB TI0O PO3BUHEHHIO HETIHIHHUX
CTPYKTYp Y CUCTEMax 3 TBOBUMIPHUM 3BOPOTHHM 3B’SI3KOM

28

O3HaNOMHUTHCH 13 pe3yIbTaTaMH €KCIIEPUMEHTIB 3 (hOpMYBaHHS
I'eKCaroHiB y HENiHIHHUX IIAHAPHUX XBHJIICBOJAX
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29 | InpuBinyanbHe 3aBaaHHs (KypcoBa poboTa) 20

Pasom 58

6. InuBinyanbHi 3aB1aHHs

No Temu KypcoBuX pooiT
3/n
1 | OcobGauBoCTI reHepalii Apyroi Ta TPEThOi TAPMOHIKH y KPUCTAJIaX 3 KBAJAPATHYHOIO Ta
KyOI4HOIO CKJIQJIOBUMH TOJISIPH3aIlii CepeOBHIIA
2 | IlapameTtpuuHi epeKTH y HEJIHIMHIN ONTHII
3 | [NapamerpuyHa reHepallis BAMYIICHOTO BHIIPOMIHIOBaHHS
4 | CamodokycyBaHHs Ta caMmo1e(hOKyCYBaHHS CBITIIOBOTO ITydYKa Y HEMIHIHHUX
ONTUYHUX CEPEIOBUIIAX
5 | CamoMoymisiIisi Ta KOMIIPECIst IMITYJIBCIB Y HENIHINHUX ONTHYHUX CePEeIOBHUINAX
6 | Edextu [lokkennsca Ta Keppa sk HeniHIAHI ONTHYHI €hEeKTH
7 | Ontryna 6icTabUIBHICTD Y HENIHIMHUX CEPEIOBUIIAX
8 | MexaHi3M nepeTBOpeHb Y (hoTopedpakTHBHUX KpUCTaIaX
9 | lymoBi rpatku y hotopedpakTHBHUX KpUCTaTIaX
10 | I'eneparis Apyroi rapMOHIKM 3a Y4aCTIO NOBEPXHEBMX €IEKTPOMATHITHUX XBHIIb

1. MeToau HABYAHHSA

1. [TpoBeeHHS JICKIIHUX 3aHATH
2. CamocrTiitHa poOoTa CTy/A€HTIB 3 BUBYEHHS JOJATKOBUX MaTepialliB 3 Kypcy

8. MeToau KOHTPOJIIO
1. [ToToyHMiT KOHTPOJIH MPHU MPOBEACHHI AYAUTOPHUX 3aHATh
2. [HuBiTyansHe 3aBIaHHs: KypcoBa podoTa

3. Banik

9. Cxema HapaxyBaHH# 0aJiiB

[ToToYHMIT KOHTPOJIb, CAMOCTIiiHA po0O0Ta, IHAMBIAYaTbHI 3aBIAHHSI
IT 5 i .
OTOYHHIi KOHTPOITH [nuBinyanbHe Sanix Cyma
MIpH MPOBEICHHI1 3aBiaHHA (KypcoBa PazoMm
ayJIMTOPHUX 3aHSTh pobora)
30 10 40 60 100

JlocSTHEHHS CTYJIEHTIB 3 HaBUAIbHOI MUCHUILTIHU «HemiHiliHA ONTHKa) OLIHIOIOTHCS B
Oanax, 3arajgbHa cyma skux craHoBuTh 100. Bona cknanaetscs 3 40 6aiiB, sIKi CTYJIEHT MOXeE
OTPUMATH TPOTATOM ceMecTpy, Ta 60 OamiB, sfKi MOXK€ OTpUMATH MpPU MPOXOJKEHHI
M1JICYMKOBOT'O KOHTPOJIIO Y BUTJISAL 3AMIKY.

40 OamniB mpotsirom cemectpy — 1e 30 OaxniB, sIKi HapaXxOBYIOTbCS MpPHU IPOBEICHHI
ayJMTOPHUX 3aHATh, Ta 10 OaiiB 3a iHAMBIAyalIbHE 3aBAaHHS (KypCOBY POOOTY).

30 GamiB MPOTATOM CEMECTPY HapaxOBYIOTbCS NMPHU MPOBEAEHHI JEKIIMHUX 3aHATH 3a
BIJINTOBI/Il HA YCHI 3alIUTaHHs, TOCTaBJICH] BUKIagadeM. OMuTyBaHHS MPOBOAATHCS MOYMHAIOYH 3
JpYToi TBOTOAMHHOI JeKii (To0To Ha 15 3 16 yekuiil) Ta cTOCYIOThCS MaTepiany, BUKJIAJIEHOTO
Ha MOTepeaHIX JEKIIsIX. 3a YMOBH NMPABUILHUX BIAMOBIACH HA MUTAHHS, HAPAXOBYETHCS 2 Oain
3a KOXKHY JICKIIIIO.
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KypcoBa poGoTa € iHAMBIAyaJbHMM 3aBlIaHHSM, SIKE CTYACHT BHUKOHYE Ha TPOTs3i
ceMecTpy 1 Hajae JUIsg OLiHIOBaHHS mepex 3amikoM. KypcoBi poOOTH OIIHIOIOTHCS 3a HIKAIO0
0-10 GaiiB BUXOIS4YH 3 iX BIAIIOBIAHOCTI 3aBAaHHAM 1 IOBHOTA BUKOHAHHS.

3altik IPOBOAMUTHCS Y MUCHMOBOMY BHIJISIII IIIJITXOM HAIMCAHHS CTYJICHTAMH BiJIOBiICH
Ha [MOCTaBJICH] 3aNTUTaHHs. 3aBJaHHs Ha 3aJIKOBY poOOTYy MICTUTh JIBa 3anuTaHHsA. BianoBias Ha
niepIe 3anuTaHHs OIIHIOEThCS 3a mKkanor 0—30 OamiB, BiAMOBiAL HA Apyre — 3a mkanow 0-40
6amiB. ToOTO MaKCHMAaIBLHOIO OIIIHKOIO 3a 3aJIIKOBY po0oTy € 70 Gais.

[IIxajna oniHIOBAHHSA

. . . Orinka
Cywma GaiiB 3a BCi BUJIM HABYAIILHOT
JUSUTBHOCTI IPOTATOM CEMECTPY AUl YOTUPUPIBHCBOL | NIt IBOPIBHEBOL
IIKAJIM OLIHIOBAHHS | IIKAJIM OIIHIOBAHHS

90-100 BIZIMIHHO

70-89 noope 3apaxoBaHO
50-69 3aJJ0BUTBHO

1-49 HE3a/I0BUILHO HE 3apaxoBaHO

10. PexomenioBana Jiireparypa

OcHoBHa JiiTeparypa

=

Shen Y. R. The Principles of Nonlinear Optics. — Wiley, New York., 2002. — 576 p.
Yariv A. Quantum Electronics. — Wiley, New York., 1988. — 693 p.
3. Yariv A, Yeh P. Optical Waves in Crystals. — Wiley, New York., 2002. — 604 p.

no

JlonomizkHa Jiiteparypa

1. Born M., Wolf E. Principles of Optics: Seventh Edition. — Cambridge University Press, 2020. —
992 p.
2. Ditchburn R. W. Light. — Dover Publications, 2011. — 736 p.

11. Iocunanns Ha indopmaiiiidi pecypcu B IntepHeri, Bineo-jexuii, iHuie MeToguuHe
3a0e3nevyeHHs

=

https://www.nlosource.com/ — NLO Source — The Nonlinear Optics Web Site.
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