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BCTYII

[Tporpama HaBuanbHOI aucHUILUTIHM «KBaHTOBa e€NEKTPOHIKA» CKIIAZeHa BIATOBIAHO 10

OCBITHBOI ITPOTpamMu MiATOTOBKH «OakajgaBp» 31 criemiaibHOCcTI «104 — (i3uka Ta acTpOHOMIs»,
OCBITHBO-TIpOeciitHa mporpama «Dizukay.

1. Onuc HaBYAJBLHOI JUCHHUILIIHA

1.1. Mera BUKJIaJaHHsS HaBYAIbHOI TUCIUILUIIHA — HAOyTH 3HaHb MIOJI0 TEOpii Ta YCTPOIO
KBAaHTOBUX T€HEPATOPIB BHUIIPOMIHIOBAHHs, OCOOJMUBOCTEH iX YCTPOIO MpHU TeHeparlii pi3HUMHU
AKTUBHHUMH CEPEIOBUIIIAMU Ta B PI3HUX PEKUMAX.

1.2. OcHOBHI 3aBHaHHS BUBYCHHS JUCUUIUIIHA — BUBYMTH MaTepiayl MO0 TEOpii Ta YCTPOIO
KBAaHTOBUX TCHEPATOPIB BUIPOMIHIOBAHHA B paMKax poO0YOi MporpamMu JaHOTO Kypcy Ta
JI0JJAaTKOBOTO MaTepiaiy, sIKHil peKOMEHI0BAaHO BUBYUTH CAMOCTIHHO.

KomMmmereHTHOCTI, 1110 3a0€3MeUyIOThCS TUCIUTIIIHOO:

31aTHICTD PO3B’SA3yBaTH CKJIAJHI CHeliaii30BaHi 3agadi Ta MpaKkTHYHI HpolieMu 3
¢izuku Ta/abo actpoHoMmii y mpodeciiiHiii AissbHOCTI a00 y MpOoIEeci MOJANBIIOro
HaBUYaHHA, IO Tepeadadae 3acTOCyBaHHSA IEBHUX Teopi 1 MetoniB (izuku Ta/abo
aCTPOHOMII 1 XapaKTepU3y€eThCs CKIIQAHICTIO Ta HeBU3HaveHicTio ymoB (IK 1).

31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TpakTUYHUX cuTyanisx (3K 2).

HaBuuku BuKkopucTanHs iHpopMaliifHuX 1 KomyHikaifHux Textomiorii (3K 3).
3naTHiCTh npuitMaTu 00rpyHTOBaHI pimeHHs (3K 5).

3/1aTHICTH OILIIHIOBATH Ta 3a0e3Me4YyBaT AKICTh BUKOHYBaHUX po0iT (3K 8).
Bu3HaueHiCTh 1 HAIOJIETIUBICTh MO0 MTOCTaBICHUX 3aBaHb 1 B3ATHX 000B’s13KiB (3K 9).
3aTHICTh CIUIKYBaTHUCS AP KaBHOIO MOBOIO K YCHO, Tak i mucbMoBo (3K 12).

3nmaTHiCTh CHKyBaTucs iHO3eMHOI0 MOoBOIO (3K 13).

3HaHHSA 1 pO3YMIHHS TEOPETUYHOTO Ta €KCIIEPUMEHTAILHOTO 0a3ucy cydacHoi (i3uku Ta
actponomii (OK 1).

31aTHICTh BUKOPUCTOBYBATH 0a30Bi 3HaHHS 3 (PI3UKM Ta acTpOHOMIi Ui PO3yMiHHS
OyZ0BU Ta MOBEIIHKM MPUPOJHUX 1 IITYYHUX 0O’€KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLI{
Bcecgity (PK 7).

31aTHICTh MPAIIOBATH 3 [KEpeaMH HaBYalIbHOI Ta HaykoBol iH(opmartii (DK 9).
31aTHICTh CaMOCTIITHO HaBYATHCS 1 ONMAHOBYBATH HOBI 3HAHHS 3 (i3UKH, aCTPOHOMII Ta
cymixHuX raryseit (OK 10).

VYceBinomneHHss npodeciiHUX eTHYHUX AacMleKkTiB  (I3MYHMX Ta aCTPOHOMIUYHHX
nociipkens (OK 12).

OpienTanis Ha HaWBUINI HAYKOBI CTaHAApPTH — OOI3HAHICTh MIOAO (QYHAAMEHTAIHHUX
BIJIKPHUTTIB Ta TEOPiH, SKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (Di3UKH, aCTPOHOMIT Ta 1HIIMX
npupoaHnumnx Hayk (PK 13).

31aTtHICTh 3100yBaTH JTOAATKOBI KOMIIETEHTHOCTI Yepe3 BHOIPKOBI CKIIAJOBI OCBITHBOI
porpamu, camoocBiTy, HehopManbHy Ta iHpopMaasHy ocBiTy (DPK 14).

1.3. KijbKiCTh KpeauTiB — 4.

1.4. 3aranpHa KiAbKICTb TOauH — 120.



1.5. XapakTepucTrKa HaBYaIbHOT AUCITUTLUTIHI

HopmarusHa / 32 BUOOpOM
Jenna hopma HaBYaHHS | 3aouHa (aucTaHIiitna) hopMa HaBYaHHS
Pix miaroroBxu
4-ii |
Cemectp
8-it |
Jlexmii
17 ron. |
[TpakTruHi, ceMiHAPCHKI 3aHITTS
16 rox. |

JlaGoparopHi 3aHATTS

HE nepezx6aquo HaB4YaJIbHUM IIJIAaHOM |

CamocriitHa poboTa

87 ron. |

B TOMY YHCIIi iHAWBIAYyaJIbHI 3aBIaHHS

KypcoBa pobora: 20 roj. |

1.6. 3araHoBaHi1 pe3ynbTaTH HaBYaHHS

VY pe3ynbTaTi BUBUCHHSI JJAHOTO KYPCY CTY/ICHT IIOBUHEH

3HAaTU: OCHOBHI TEOPETHYHI TMOJIOKEHHS Il ONHCY KBAHTOBHX TI€HEPaTOpiB
BUIPOMIHIOBAaHHS, OCOOJIMBOCTI iX YCTpPOIO, CIIOCOOM TeHepallii BUMPOMIHIOBAHHS 13 3aJlaHUMHU
XapaKTEePUCTHUKAaMU (IOBXKHMHU XBHJIb, KUIBKICTb MOJ, HETIEPEPBHUM YU IMIYJIBCHUH pPEXUM
reHepartii ToIo).

BMITH: 3aCTOCOBYBAaTH 3700yTi 3HAHHS Ui KOPEKTHOTO BHOOpY JKEpeN Ja3epHOro
BUIIPOMIHIOBaHHS B ONITUYHUX €KCIIEPUMEHTAX.

[Iporpamui pe3yibTaTi HABYAHHS, 110 3a0€3MEUYIOThCS TUCIUILTIHOIO:

e 3HaTH, pO3yMITH Ta BMITH 3aCTOCOBYBaTH Ha 0a30BOMY piBHI OCHOBHI IOJIOKEHHS
3arajibHOi Ta TEOPETHYHOI (Pi3UKH, 30KpeMa, KIACUYHOI, PEIATHBICTCHKOI Ta KBaHTOBOT
MEXaHIKH, MOJICKYJISIpHOT (DI3UKH Ta TEPMOMHAMIKH, €JICKTPOMArHeTU3My, XBHJIHOBOI Ta
KBAaHTOBOI ONTHKH, (I3UKM aromMa Ta aTOMHOIO sjapa JUIsl BCTAHOBJICHHS, aHAII3Yy,
TIAyMadeHHsI, TTOSICHEHHs W Kiacu@ikallii CyTi Ta MEXaHI3MiB PI3HOMAaHITHUX (Di3UUHUX
SIBUIII 1 TIPOIIECIB JJIsI PO3B’SI3yBaHHS CKJIQJHMUX CHEI[iali30BAaHUX 3a]1a4 Ta MPAKTUIHUX
npoOiem 3 (izuku Ta/abo actponomii (ITPH 1).

e 3Hatu 1 po3yMiTH (i3MYHI OCHOBM ACTPOHOMIYHMX SIBUII: aHATI3yBaTH, TIYMAadWTH,
MOSICHIOBATH 1 Ki1acu(ikyBaTu OyZ0BY Ta €BOJIIOIII0 acTPOHOMIYHHX 00’ekTiB BeecBiTy
(rutaneTt, 3ip, TUTAHETHUX CHCTEM, TaJaKTHK TOIIO), a TAKOXK OCHOBHI (hi3WYHI MPOIIECH,
sKi BimOyBatoTbes B HuX (ITPH 2).

e 3HAaTH 1 PO3YMITH EKCIEPUMEHTAIbHI OCHOBU (I3MKHW: aHaTI3yBaTH, OIHUCYBaTH,
TIYMauuTH Ta IMOSICHIOBATH OCHOBHI EKCIIEPUMEHTAJIbHI IIATBEP/HKEHHS 1CHYIOUUX
¢bi3uuanx Teopiit (ITPH 3).

e 3HaTH OCHOBHI aKTyanbHi mpoOieMu cydacHoi ¢isuku ta acrpoHomii (ITPH 5).

e OuiHIOBaTH BIUIMB HOBITHIX BIJKPUTTIB Ha PO3BUTOK Cy4acHOi (Di3MKH Ta acTPOHOMIl
(ITPH 6).

e Posymitn, aHamizyBaTH 1 TOSICHIOBAaTHM HOBI HAyKOBI PE3yJbTaTH, OJEp)KaHI Yy XOJIi

MpOBEACHHS (PI3MUHUX Ta ACTPOHOMIYHUX JIOCHIDKEHb BIJAIMOBIIHO IO CIIeIiaii3artii
(ITPH 7).



Po3zoin
Tema 1

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.
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Maru 0a30Bi HaBHYKM CaMOCTIHHOTO HABYAaHHSA: BMITH BiJIIYKOBYBAaTH NOTpPiOHY
iHopMaIlio B IpyKOBAaHUX Ta €ICKTPOHHHX JKepenax, aHali3yBaTH, CUCTEMaTU3yBaTH,
PO3YMITH, TIYMAuUTH Ta BUKOPUCTOBYBATHU ii JUIA BHUPIIICHHS HAYKOBUX 1 MPUKIATHUX
3aBaanb ([TPH 8).

BwMiTu ynopsakoByBaTH, TIyMaylTH Ta y3arajJbHIOBAaTH OZEp)KaHi HayKOBI Ta MPaKTUYHI
pesynbratu, pooutu BucHoBku (ITPH 11).

Po3ymitu 38’30k (pizuku Ta/abo acTpoHOMII 3 IHIIUMH TPUPOTHHYUMH Ta THKECHEPHUMHU
HayKaMH, OyTH OOI3HaHMM 3 OKpPEeMUMH (BIAMOBITHO MO CHEIiaiizaimii) OCHOBHUMH
HNOHATTSMH MPHUKJIAAHOT (i3UKH, MaTepiajo3HABCTBA, 1HXKEHepii, XiMii, Oioorii Tomlo, a
TaKOX 3 OKPEeMHMH 00’ €KTaMH (TEXHOJIOTTYHUMH MPOIECaMHU) Ta TPUPOTHUMU SBHUIIIAMH,
IO € TPEAMETOM JOCTI/DKeHHs IHIIMX HAyK 1, BOAHOYAC, MOXYTh OYTH MpeaMeTaMH
¢bi3uyaNX a00 actpoHomiuHmX nociimkens (ITPH 13).

3HaTH 1 PO3yMITH poJb 1 Micie (i3uKu, acTpOHOMIi Ta IHIIMX HPUPOAHUYHMX HAYK Y
3arajibHi CHUCTeMi 3HaHb NP0 MPHPOAY Ta CYCHIJIbCTBO, Y PO3BUTKY TEXHIKH U
TEXHOJIOT1H Ta y hopMyBaHHI cydyacHOTro HaykoBoro cBitorysiay (ITPH 17).

Po3ymiTi 3HaYeHHA (I3WYHUX JOCHIKEHb JUIA 3a0€3MEUYeHHS CTajoro pPO3BHUTKY
cycminscTBa (ITPH 22).

Po3ymitu icTopito Ta 3aKOHOMIPHOCTI po3BUTKY (i3uku Ta actpoHomii (ITPH 23).
Posymitu wmicnie i3uku Ta acTpoHOMIi y 3arajbHii CHUCTEMi 3HaHb MPO TPHUPOIY 1
CYCHIBCTBO Ta Y PO3BUTKY CYCIIJILCTBA, TEXHIKM 1 TexHounorii (ITPH 24).

Maty HaBUYKH CaMOCTIMHOTO MPUUHSTTS PIIIEHh CTOCOBHO CBOiX OCBITHBOI TPaeKTOPIi
ta ipodeciiinoro po3sutky (ITPH 25).

2. TeMaTHYHMI IJIAH HABYAJBLHOI JUCIUILIIHA

1. Keanmosa enexmponika i ¢hizuxa nazepis

. Beryn. BusHaueHHst KBaHTOBO1 €JIeKTpOHIKM. Masepu 1 nasepu. Ictopis cTBOpeHHs
nasepiB 1 Ma3epiB. OCHOBHI HANpsSMKH MPAKTHYHUX 3aCTOCYBaHb JazepiB. CucremMu
nepenaui iHopmanii. KonuenTparis cBitina y npocropi i yaci. Bimus nasepiB Ha
PO3BUTOK HAyKH.

OcHOBHI BiIOMOCTI 3 Teopil BHIIPOMiIHIOBaHHS aToMiB. J[BOpiBHEBa cucTema.
[TornmuHanHs, crIOHTaHHE 1 BUMYyIIeHe BunpoMiHioBaHHs. KoedimienTn EiHmreiina
Ta UMOBIPHOCTI ONTUYHUX TepexoiB. [lo3BoseHi, 3a00poHeH1, 6e3BUIPOMIHIOBAIbHI
nepexou. [lopiBHIHHS HMOBIPHOCTEH CIIOHTAHHKUX 1 BUMYIIIEHUX TIEPEXO/IIB.

3akoH nornuHaHHs. KoedilieHT mOrmMHaHHS Ui TBOPIBHEBOTO MEPEXOY, 3B’ SI30K 3
HACEJICHICTIO 1 HMOBIPHICTIO TIEpeXOiB. [HBepCis HACENEHOCTI PIBHIB SIK HEOOX1THA
yMOBa TiACWJICHHSA CBiTIa. Big’emMHHI Koe(ili€HT TMOTJIMHAHHS, KOe(IiLieHT
MiCUJICHHS, BiJl’éMHa aOCOIIOTHA TeMITepaTypa.

OCHOBHI NPUYMHU PO3LIMPEHHS aTOMHUX piBHIB. lIpupoaHe po3mMpeHHs PpiBHIB.
Onnopinne 1 HeomHopiaHe po3mupeHHs. Oynkmii Jlopenna 1 Nayca. [aTerpansuuii
koedimient Einmreiina. [lepepi3 nornuHanHs. 3anexHIiCTh KoedillieHTa MOTTUHAHHS
B1J1 YaCTOTH NPH JBOPIBHEBOMY MEPEXOIi.

JlBopiBHeBa cuctemMa. HeMOXIHMBICTH OTpUMaHHS iHBepcii HpU CTaliOHAPHOMY
30ymkenHi. Edextn moryxHOCTI imMmynabcHOro 30ymkenHs. Heniniiiai edextu
HACHYCHHS TIOTJIMHAHHSA 1 MIJACUJICHHS. 3aJIeKHICTh 1HTEHCHBHOCTI BiJl KOOPJWHATH
IpY HACUYCHHI.

KBanTOBI reHeparopu i mijacuiIoBadi-Ma3epu. Masep Ha aMiaky, peai3allisi 1HBepcii,
cxeMa, MPUHIUN [ii, XapakTepuCTUKH. TpupiBHEBI cxeMH peaii3amii iHBepcii B
Mazepax. KBanTOBI mapamariTHi migcuimoBadi. [Ipukiiam — pe3oHATOPHOTO
miicuiIIoBava Ha KpUcTaii pyoOiHa.

TpupiBHEBa 1 YOTUPHPIBHEBA CXEMH OTPUMAaHHS 1HBEPCii B ONTHYHOMY Jiara3oHi.
OCHOBHI BJIACTHBOCTI Takux cxeM. lIpuKkianu aKTHBHUX CepeloBHUIN (KpHCTal
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pyOiHa, HeoauMoOBi cepenopuina, cymim He-Ne). Cxema caM0O0OMEKEHUX TIEPEXO/IiB
JUTSL peattizariii iHBepcii B IMIYJIbCHHX J1a3epax.
Knacuuna cxema nasepa, il OCHOBHI CKJIa/IOBi. YMOBa reHepallii cBitia B yazepi. Poib
HACWYCHHS TMIJCUJICHHS TpH CTalioHapHId TeHepallii. OnTuMaibHUA KoedilieHT
NPOMYCKaHHs BUXITHOTO A3epkana. Omnuc BTpaT eHeprii 3a J0MOMOrok JOOPOTHOCTI.
JoOpoTHICTh 1 po3aiIbHA 31aTHICTH iHTEpdepomeTpa Dadpi—Ilepo.
EnextpomarHiTHi MoAu Ja3epHOro pe3zoHaropa. Ilo3moBXHI 1 TOMEpeyHi MOAM.
3akpuTuil 1 BIAKPUTHN pe3oHAaTOpU. Pe30HAaHCHI 4acTOTH MO30BXHHX 1 MOMEPEYHUX
MoJ. Po3noBCIoOKeHHS pe30HaHCHHUX YacTOT y creKTpi. Pons audpaxmiitnux BTpat y
JA3epHOMY PE30HATOpi, 3B’SI30K KoedirieHTa IUQPPAKIIHHUX BTpAT 3 YHUCIOM
Openens. Pesonatop nazepa sk inreppepomerp Pabdpi—Ilepo 3 Benukoro 6a3oro.
dopmyBaHHSI CIIEKTPY BHIIPOMiHIOBAaHHS Jiazepa. Poyb MIMPUHU CMYTH MiJICHICHHS,
IMIMPUHUA MOJ] 1 YaCTOTHOTO iHTEpBAIy MK HUMH. [ OJIOBHI NMPUUMHY 3BYKCHHS JIiHIi
renepariii. Ponp HacMYeHHS MIACWICHHS Y BUITAJKy OJHOPITHOTO 1 HEOJHOPITHOTO
PO3IIMPEHHS CMYT ITiICUJICHHS. 3aTsIryBaHHS Pe30HAHCHUX YacTOT.
Hudpakmiitna Teopiss Moja JiazepHOro pe3oHartopa. Pesymprar Teopii Poxca—JIi.
[Ipocroposuii posmoxin mois y mogax. OCHOBHI Tunu pe3oHaropiB. CTiiiki i HECTiiKi
pe3onaropu. Kordokansuuii pezoHaTop. ['aycoBi mydku, iX OCHOBHI BJIaCTHBOCTI.
[Ipuunna OararomomoBoi reHeparii B jazepax. YacToTHE BUNAIIOBAHHS IIPOK Yy
cMy3i mifacuieHHs. [IpocTopoBe BHMalOBaHHA JipOK MOJaMH B aKTHBHOMY
cepenopuii. Cenekiisi TOMEPEUYHUX MOJ, OJHOMOJOBa reHeparis. Cenekiris
MO3/IOBXXHUX MO/, OJTHOYACTOTHA TeHeparliss. OCHOBHI METOAM CEJICKITii MO/,
BesnepepBHi Ta immynbcHi nazepu. Ilpuumbu iMoynbcHOl TeHepamii. OCHOBHI
IMITYJTbCHI pekuMU. BilbHa iMITyibCHA TeHepallis. Pexxumu Moayssiii 100poTHOCTI 1
MeToaHM iX peanizalii. Pexxumu po3BaHTakeHHs pe3oHaTropa. Pexxumu cuHXpoHizaii
MO3/IOBXXHUX MOJI, METOJIA peati3aliii.

3. CTpyKTypa HABYAJIBHOI IMCUMILTIHA

HazBu po3aimis i Tem Kinpxicts rogua

neHHa hopma 3aouyHa hopma

yCbOIO y TOMY YHUCIIi yCbOI'O y TOMY YHCII

o | m | mab. | iH;. | C. p. an| o | mab. | ;. | c.

1 2 314 5 6 7 8 9110 11 | 12 | 13
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4. Temu ceMiHAPCHKHUX 3aHATH

Ne Temn Kinbk.
3/1 TOJIUH
1 Oo6uncnenns koedinieHTiB EifHIITElHA Ta TOPIBHAHHS KMOBIpHOCTEH 1
CIIOHTAHHUX 1 BUMYIICHUX MEPEXOIiB
2 OOuwcrieHHs BiJi’eMHOTO KOS(IIi€EHTY MOTITMHAHHS, KOS(DIIEHTY T1CHUIICH- 2
Hs1, B1I'€MHOT a0COTIOTHOT TeMIIEpaTypH MpH iHBEpCii HACETICHOCTI PiBHIB
3 | IlopiBHSHHS 3HAYE€Hb OJJHOPITHOTO 1 HEOHOPITHOTO PO3MIUPEHHS PIBHIB 3 1
BUKopucTaHHaM ¢yHkuiii Jlopenna i ['ayca
4 OOumncrieHHs HeNMHIMHNX e()EeKTIB HACMUCHHS MMOTJIMHAHHS 1 M1 ACHICHHS 1
5 | OGuucaenHs 10OpOTHOCTI i po3ibHOI 3aaTHOCTI etanoHa Pabpi—Ilepo. 2
6 | O0uKcIeHHS Pe30HAHCHUX YacTOT MO3/I0BXKHUX 1 OMEPEYHUX MOJ 2
JIA3€pPHOT0 PE30HATOpA
7 | OGuHcaeHHs KUTbKOCTI MOJ] IIPH JIa3epHil TeHepaiii 2
8 | OOuunciaeHHs XapaKTEPUCTHUK [ 'ayCOBUX MyUKiB 1
9 | OGuKcIeHHs NONEPEYHUX MOJI JJA3€PHOTO pe30oHaTOpa 2
10 | OGuucieHHs1 JOOPOTHOCTI J1a3€PHOTO PEe30HATOPA 2
Pazom 16
5. 3aBaaHHs AJ151 caMOCTilHHOI podoTH
Ne Buam, 3mict camocTiitHOT poboTH Kinek.
3/m TOJTUH
1 O3HANOMHTHCH 13 ICTOPIEI0 CTBOPEHHS Ma3epiB 1 Jla3epiB 5
2 | O3HalOMUTHUCH 13 METOJJaMU OOYHCIICHHS IMOBIpHOCTEH MEPEXO/IiB PI3HUX 5
BUJIIB
3 | O3naifomMuTHCH 13 HOpMyIaMH, 110 OMHUCYIOTH BiJl’€MHUHN KOe(illieHT 5
TIOTJIMHAHHS, KOS(IIIEHT MiJCUICHHS, BiJl €MHY a0COJIIOTHY TEMITEPaTypy
4 | O3naifoMuTHCH 13 hOpMyTIamMH, SIKi OTUCYIOTh OJTHOPiAHE i HeOTHOpiAHE 5
PO3MIUPEHHS aTOMHUX JIIHINM Ta 9aCTOT MEPEXO/IiB M’k HUMH
5 | O3HailoMHUTHUCH 13 HENMHIHUMU epeKTaMi HACUYCHHS MOTJIMHAHHA 1 5
M1ICUJIEHHSI
6 | O3HallOMUTHCH 13 TPUPIBHEBOIO CXEMOIO pealtizallii iHBepcii B Ma3zepax 5
7 | O3HalOMHUTHUCH 13 TPUPIBHEBOIO 1 YOTUPHUPIBHEBOIO CXEMaMH OTPUMAaHHS 5
1HBepCii HaCEeIEHOCTI B ONTHYHOMY Jiarma3oHi
8 | O3HallOMHUTHUCH 13 POPMYIIaMH, 110 ONMUCYIOTh JOOPOTHICTH 1 PO3ALTIBHY 5
31aTHICTh eTasioHa ®abpi—Ilepo
9 | O3nHaifoMHUTHCH 13 HopMyTaMu JJIsi OOUMCIICHHS MO3/J0BXKHUX 1 MOTIEPEUHUX 6
MOJI OITUYHOTO pe30HaTOpa
10 | O3HaiOMHUTHUCH 13 BILTMBOM IIMPHUHU CMYTH MiJCUICHHS aKTUBHOTO 5
CepeIOBHIA HA XapaKTEPUCTUKH JIA3€PHOT0 BUITPOMIHIOBAHHS
11 | O3HalOMUTHCH 13 TEOPETUYHUM OMUCOM CTIHKHX 1 HECTINKHX PE30HATOPIB 6
12 | O3HalOMUTHUCH 13 SIBUIIEM ITPOCTOPOBOTO BUMAITIOBAHHS JIIPOK B aKTHBHUX 5
cepeIoBHILAX
13 | O3HallOMHUTHUCH 13 OCHOBHUMH pEXUMaMH IMITyJIbCHOI TeHepallii Ja3epHoro 5
BHUIIPOMIHIOBAHHS
14 | InpuBinyanbHe 3aBaaHHs (KypcoBa poboTa) 20
Paszom 87




6. InguBinyajbHi 3aB1aHHA
KypcoBa po6orta, Ky CTyI€HTH BUKOHYIOTh Ha MPOTS31 CEMECTPY.
7. MeToau HaBYaHHA
1. IlpoBeneHHs NEKIIHUX 3aHATD
2. [IpoBeneHHsT cCeMiHAPCHKUX 3aHATh
3. CamocrTiiiHa pobOTa CTYJEHTIB 3 BUBUCHHS JOJATKOBUX MaTepialiB 3 Kypcy
8. MeToau KOHTPO.II0
1. IloTouHMIT KOHTPOJIH MPH MPOBEJCHHI CEMIHAPCHKUX 3aHAThH
2. ImpuBinyanbHe 3aBIaHHS: KypcoBa poOoTa

3. Ex3amen
9. Cxema HapaxyBaHHs 0aJiiB

IToTounuil KOHTPOJIB, CAMOCTIHHA po0OTa, IHINBIAyaJIbHI 3aBAAHHS
IToTouHMI KOHTPOJIb [nauBigyansHe
PO AIBLLY Ex3amen | Cyma
IIpY IPOBEIEHHI 3aBJlaHHs (KypcoBa Pazom
CEeMIHAPCHKHX 3aHSATh pobora)
32 28 60 40 100

JlocSATHEHHS CTY/ICHTIB 3 HaBYAIbHOI HUCHUTUTIHE «KBaHTOBA €NEKTPOHIKAY OI[IHIOIOTHCS
B Oasyax, 3arajibHa cyma sikux ctraHoBuTh 100. BoHa ckmamaerses 3 60 OaliB, Kl CTYJEHT MOXKE
OTpUMATH TpOTATOM ceMecTpy, Ta 40 OaniB, sfKi MOXXE OTpPUMATH IMpPH MPOXOKCHHI
M1JICYMKOBOTO KOHTPOJIIO Y BUTJISI/II €K3aMEHY.

60 OamiB mpoTsarom cemectpy — me 32 OanM, 110 HapaxOBYIOThCS IPU IMPOBEACHHI
CEMIHApPChKUX 3aHATh, Ta 28 0aiiB 3a KypcoBy poboTty. [lependadaerbes 1mo 2 6anu 3a KOXHY 3
16 ceminapchbkux TroAWH. bamyu HapaxoOBYIOThCS TPH BHKOHAHHI CTYIACHTAaMH TOCTaBIICHOTO
3aB/IaHHS MTPOTATOM 3aHSTTA.

KypcoBa poGoTa € iHAMBIAyaJbHUM 3aBIaHHSM, SIKE CTYJACHT BHUKOHYE Ha TPOTSA3i
CeMeCTpy 1 Ha/Iae JUIsl OLIHIOBaHHS Tepe]] ek3aMeHoM. KypcoBi poOOTH OIIHIOIOTHCS 32 HIKAIOI0
0—30 OayiB BUXOIA49M 3 TX BIAMOBIJTHOCTI 3aBIaHHSAM 1 IOBHOTH BUKOHAHHS.

Ex3ameHn mnpoBOOUTHCS Yy NHCHbMOBOMY BHIJISAI I[UISIXOM HAMUCAHHS CTYJACHTAMH
BIJINOBIJIeH HA TIOCTABJICHI 3aNMTaHHA. MaKCUMaIbHOIO OIIHKOIO 33 €K3aMeHalliiiHy pooory € 40
OauiB.

IlIxana omiHIOBaHHA

) ) . Ouinka
Cyma OaJriB 3a BCi BUJU HABYAIBHOT

AisTLHOCTI IIPOTATOM CEMECTPY JUISL YOTHPHUPIBHEBOI | ISl ABOPIBHEBOI
IIKaJIX OOIHKOBAHHA | HIKAJIX OIIHFOBAHHS

90-100 BIZIMIHHO
70-89 noope 3apaxoBaHO
50-69 3aJ0BLJILHO

1-49 HE3aJJ0BIILHO HE 3apaxoBaHO
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