QE HauioHanbHUI TEXHIYHKI YHiBepcUTeT YKpaiHu
«KUIBCbKUW NONITEXHIYHUM IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTIO»

Kadeppa 3aranbHoi ¢pisMku 1a
mogaentoBaHHA Qi3nUHUX
npouecis

PIBUKA. YACTUHA 2. ONTUKA, ATOMHA | AAEPHA ®ISUKA

PiBeHb BULLOT OCBITH
lanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHSA

PiK migrotoBKku, cemectp
Ob6car aucumnnAiHmn

CemecTpoBMit KOHTPOb/
KOHTPOJIbHI 3axoam

Po3Knag 3aHATb

MoBa BUKa4aHHA
IHpopmaLia npo
KepiBHUKa Kypcy /
BUKNaaaviB

Po3smileHHsA Kypcy

Poboua nporpama HaB4YanbHOiI gucumnnidm (Cunabyc)

PeKBi3nTKU HaBYaZIbHOI AUCLUNAIHM

Mepwwnin (bakanaBpcbKuii)

13 MexaHivHa iHXeHepiA

136 MeTanypria
Komn’toTepn3oBaHi npouecu anTra
HopmaTunBHa

oyHa(aeHHa)

2 KypC, OCiHHIN cemecTp

120 (4 kpeantn)

eK3ameH

Yac i micue npoBeAeHHs ayaUTOPHUX 3aHATb BUKIAAEHI Ha CanTi
http://rozklad.kpi.ua/

YKpaiHCbKa

JNlekTOop: cTapwuii BUKNagad JonaHiscbka Onbra BanepiisHa cait
http://zfftt.kpi.ua

MpakTnyHi /nabopaTtopHi: cTapwmnii BUKNagad JonsHiscbka Onbra
BanepiisHa caiT http://zfftt.kpi.ua

MocunaHHA Ha AUCTaHLUiMHKIA pecypc (Moodle) Ta maTepianu Kypcy:
http://physics.zfftt.kpi.ua

Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaBYanbHOI AUCUUNAIHK, Ti MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

Kypc ¢i3nku € dyHOaMeHTaIbHOKO OCHOBO A/19 BUBYEHHSA LiIOr0 psay Ancumnaid npodecinHoi
Ta NPAKTMYHOI NiIATOTOBKM iHXKEHEePIB Pi3HUX HANPAMIB MiAroTOBKU. B npoueci BUBYEHHA ANUCUMMNAIHM
«®PisnKa» cTyaeHTM HabyayTb IPYHTOBHE PO3YMIHHA 3aKOHIB MpPUPoAM, MOKAAAEHUX B OCHOBY
iHXXeHepHUX pilleHb NPKU BUPIiLLEHHI BUPOOHUUNX 3aBAaHb.

MeTa HaBYaNbHOI AUCLUNAIHN

di3nKa € OAHIED 3 OCHOBHUX NMPUPOAHNYO-HAYKOBUX OMCUMMANIH, B AKX BUBYAKOTLCA 3aKOHWU
HeXnBoi npupoam. Nig NPUPOAHUYMMIN HAayKaMKM CbOrOAHI MOXHa PO3YMITU Ti rasly3i 3HaHb, B AKUX
MoXKe OyTM NpoBeAeHWI eKCnepuMeHT ANA NiATBEePAXKEeHHA NPUNYyLWeHb i mogenen, BUCYHEHUX
Teopielo i npoBepeHux pocnigis. EBonwouia po3BUTKY NPUPOAHMYMX HAyK A03BOAMAAQ iCTOTHO
PO3LWMPUTM UMM HayKaM MeTOA0/O0riio AocAniaKeHb NOPIiBHAHO 3 Pinocodieto, YaCTUHOO AKOI BOHMU
6y/n, i NepeTBOPUTH iX i3 CNOrNAAANbHUX B EKCNEPUMEHTASbHI.

1
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B KnacnuHmx Kypcax GisMKn CTyAeHTU BUBYAKOTb 3aKOHW NPUPOAM, AKI € OCHOBOKO NepeBaXKHOi
GiNbLWOCTI iIHKEHEePHUX Ta TEXHIYHUX AMCUUNANIH, AKI HUHI € camOCTiMHUMKM 06nacTAMK AOCAiAKEeHb Ta
NPaKTUKW.

MeTol BMBYEHHA AUCUUNAIHM € GOPMYBAHHA Y MaNBYTHIX daxiBLiB CTIMKMX 3HAaHb 3 3aKOHIB
npupoamn, YMiHHA BMKOPUCTOBYBATU OTPUMAHHI 3HAHHA NPWU NOAANbLIOMY BMBYEHHI crneLuianbHUX
ANCUMNANIH, @ TAaKOX Y ManbyTHIN npodeciliHil aianbHOCTI.

MpeameT HaBYaNbHOI AUCLUNAIHU — OCHOBHI MOHATTA Ta 3aKOHW HEXXMBOT NPUPOAMU.

Micna 3aCBOEHHA HaBYaNbHOI AUCUUNAIHU CTYAEHT NOBUHEH 3HATM Ta BMITM BUKOPMUCTOBYBATHU
3HAHHA 3aKOHIB HEXMBOi NMPMPOAM Ha pPiBHi, HEOOXiAHOMY ANA AOCATHEHHA iHWMWX pe3ynbTaTis
OCBITHbOI NPOrpamm, 30KPemMa, TUX, LLLO N1eXKaTb B OCHOBI AUCLUMUNAIH $axOBOro CNPsMyBaHHA: MEXaHiKK,
TEPMOANHAMIKN Ta iH.

CTyAeHT NOBMHEH YMITU: MOEAHYBATM TEOPilO i NMPAKTUKY AN PO3B'A3yBaHHA MPAKTUYHUX
3aBAaHb; 3aCTOCOBYBATU MPUHLUMNM CUCTEMHOrO aHasisy, NMPUYNHHO-HACNIAKOBUX 3aB’A3KIB MiXK
3HAYYWUMKM PaKTOpaMM Ta HAYKOBUMW i TEXHIYHUMM PilUEHHAMM, WO MNPUMAMAIOTBCA Nifg 4ac
PO3B’A3aHHA CKAaAHWX npodeciMHUX 3agay; 3HaxoauTM NOTPIOHY iHpopmauito y niTepatypi,
KOHCYNbTyBaTUCA | BUKOPUCTOBYBATK HayKoBi 6a3n AaHuMX Ta iHWI BigNOBIAHI AXKepena iHbopmauii 3
METOI0 4ETa/IbHOIO BUBYEHHA | AOCAIAKEHHA iIHXEHEePHMX NMUTAHb BiANOBIAHO 40 cneuianisay,ii.

Cunabyc nobyaoBaHWI TaKMM YMHOM, WO A/A BMKOHAHHA KOXXHOFO HAcTyMHOro 3aBAaHHA
CTyAeHTaM HeobXigHO 3acTOCOBYBAaTM HaBMYKM Ta 3HAHHA, OTpUMaHi y nonepeaHbomy. OcobnmBa
yBara npuAinaerbCcA NPUHLKUNY 33a0XOYEHHA CTYAEHTIB 40 aKTMBHOrO HaB4YaHHA. Llbomy cnpuAe
opraHizauisa camocTiMHOI poboTn CTyAeHTIB 33 A0MNOMOro KOMMJIEKCIB METOAMYHMX MaTepianis,
BMKNAAEHWUX Ha NnaTPopMi AUCTaHLUiMHOro HaBYaHHA http://physics.zfftt.kpi.ua.

[ns ycnilwHOro 3acBOEHHA ANCUMNNIHKU, CTYAEHT NOBUHEH BONOAITU HAOOPOM KOMMNETEeHTHOCTel
6aKanaBpPCbKOro piBHA, 30Kpema:

3K 3 — 3gaTHicTb CaMOCTIMHO BUNTUCSA | 0OBOIOAIBATU CYHaCHUMM 3HAHHAMMU;

3K 9 - 3paTHicTb 40 abCTPAKTHOrO MUCNEHHA, aHaNi3y Ta CUHTE3Y;

3K 12 - 3paTHicTb reHepyBaTH HOBI iael (KpeaTUBHiCTb);

®K4 - 34aTHICTb 3aCTOCOBYBATH i IHTErpyBaTM 3HAHHA HA OCHOBI PO3YMIHHA IHWWX iHXEHEePHUX
crneuianbHOCTEMN.

Micna BMBYEHHA HaBYa/IbHOI AMCUMNiHM 3406yBadyi BULWIOI OCBITM HabyayTb HaCTyMHUX
NPOrpamMmHMUX pe3ynbTaTiB HABYAHHA:

MNP 01 KoHuenTyanbHi 3HAHHA i PO3yMiHHA ¢QYHAAMEHTA/NIbHUX HayK, WO NeXaTb B OCHOBI
BiZANOBIAHOI cneujianisalii meTanyprii, Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHS IHLIMX pPe3y/bTaTiB
OCBITHbBOI NpOrpamu.

MP 02 3HaHHA i PO3YMIHHA IHXEHEPHMX HayK, WO NerkaTb B OCHOBI cnewianisauii, Ha pPiBHi,
HeobXxiAHOMY ANA AOCATHEHHA iHLWMX pe3ynbTaTiB NPorpamm, y TOMy YUCAi A0CTATHA 06i3HaHICTb B iX
OCTaHHIX JOCATHEHHAX.

MP 06 BmiHHA 0bupaTth i 3acTOCOBYBATM MPUAATHI TUNOBI MeToAM AOC/IAMKEHb (aHaNITUYHI,
PO3pPaxyHKOBi, MOAENtOBAHHA, €KCNepuMeHTasIbHi); NPaBUIbHO iHTEPNpPeTyBaTU Pe3ynbTaTh TaKMX
A0CNiAXKeHb Ta pOOUTU BUCHOBKM.

MP 11 BMiHHA NOEAHYBATU TEOPItO | MPAKTUKY ANA BUPILLEHHA iHXXEeHEePHUX 3aBAaHb BiANOBIigHOI
cneuianisauii metanyprii.

MP 16 PO3yMiHHSA LUIMPOKOro MiXXAMUCUMMNAIHAPHOIO KOHTEKCTY MeTanyprii.

MP 30. Po3ymiHHA ocobnaumBocTelr 6a3oBUX MeETOAIB AocnigeHb Ta 06pobneHHs
€KCNEePUMEHTANbHUX OAHUX.
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2. MNpepeKBi3uTK Ta NOCTPEKBI3UTU gUCLUNNIHK (MicLie B CTPYKTYPHO-/10riYHIN cxemi
HaBYaHHA 3a BigNOBIAHOI OCBITHLOIO NPOrpPaAMolo)

Oucumnnida 6a3yeTbca Ha 3HaHHAX 3 Qi3UKM Ta MaTeMaTMKKM, 3aCBOEHUX B PamKax 3arasibHoi
cepeAHboi OCBiITU. BMBUEHHA Kypcy nepeabayvyae BMKOPUCTAHHA HABUYOK 3 Teopii i TexHiku
EeKCNepPUMEHTY Ta MATeMATUYHMX HABMYOK, WO HabyBalOTbCA 3a MApasieNIbHOrO0 BMBYEHHA
MaTEMaTUYHUX AucumnaidH. HeobxiaAHMM enemeHTOM nNpu BUBYEHHI AUCUMNAIHM € OBONOAIHHA
NOHATIMHUM Ta MaTeEMATUYHUM anapaToM MATEMATUYHOIO aHani3y, aHANITUYHOI reomeTpii, NiHIMHOI
anrebpu Ta BEKTOPHOro aHanisy. OKpemi NUTaHHA BMMaratoTb BMiHHA PO3B’A3aHHSA HaMMNPOCTiWMX
andepeHuiaNnbHNX PiBHAHD, WO BUBYAKOTbL Y pamMKax gucumniiim «AndepeHuianbHi piBHAHHAY.

HabyTi 3HaHHA Ta YMiHHA 3aKNaAaloTb OCHOBU ANA BUBYEHHA AUCUUNAIHM UMKy npodeciiHoi
nigrotoskn: MexaHika. YactmHa 2. Onip martepianis Ta AgeTani MawuH; EnekTpoTexHiKa;
MeTano3HaBCTBO, @ TAKOX € MNiArOTOBKOI 40 BMBYEHHA AUCUMNAIH, B AKUMX BMBYAOTbCA i3NYHI
Mmozeni Ta mogeni NPUpPoAHUYMX npoueciB Ta rpadivyHi cnocobu ix iHTepnpeTau,i.

3. 3micT HaBYaNIbHOI AUCUUNAIHK
Ha BMBUYEHHA HaBYaNbHOI AuCUMNAIHM BiaBoamnTbca 120 roanH/ 4 kpeamTn ECTS.

PEKOMEHAOBaHMl;’I p03nop,in HaB4a/1IbHOIoO 4acy

Bcboro Po3nogin HaBY4anbHOro Yacy 3a BUAaMM 3aHATb
KpeauTtie | FfoanH | Nekuii | MpakTtnuHi | JlabopaTopHi ‘ CPC
3aHATTA 3aHATTA Migrotoska | AKP | MKP | MNigroToBKa
4o 00 3aHATb
eK3ameHy
4 120 36 18 18 19 5 5 19

Kypc ¢isnKkn cknagaetbca 3 A4BOX 3MiCTOBUX MOAY/IB. Y TPETbOMY CEMECTPI BUBYAETLCA MOAY/b
«ONTWKa, aTOMHa Ta AgepHa Pi3nka»

Posginu i temu Kypcy ¢isuku:

Po3gin 1. XBunboBa onTuKka

Tema 1.1. BigbusaHHA i 3an10MIE€HHA CBiTANA.

Tema 1.2. IHTepdepeHLuina ceiTna.

Tema 1.3. CnocTepexkeHHsa iHTepdepeHu,ii cBiTna.

Tema 1.4. Andpakuia csitna.

Tema 1.5. NMonapusauis ceitna.

Tema 1.6. lMowWMpPEHHA CBiTNA B PEYOBUHI.

Po3ain 2. EnemeHTU KBaHTOBOI }i3nKK

Tema 2.1. CBiTNOBI KBaHTW.

Tema 2.2. PoTOHMN.

Tema 2.3. bopiBcbKa Teopis.

Tema 2.4. XBMbOBi BAaCTUBOCTI YaCTUHOK.

Tema 2.5. PiBHAHHA LW pboaiHrepa.

Tema 2.6. Atom ligporeHy.

Tema 2.7. CniH eneKkTpoHa.



Tema 2.8. lpnpoaa peHTreHiBCbKOro BUNPOMIiHIOBAaHHA. PEHTreHiBCbKi cnekTpu.

Po3ain 3. ATomHa Ta apepHa ¢isunKka

Tema 3.1. bygosa atomHoro agpa. PagioaktmsHicTb. AgepHi peakuii.

Tema 3.2. EnemeHTapHi YaCTUHKK Ta iX BIACTMBOCTI.

4. HaBuyanbHi maTtepianu Ta pecypcu

OcHoBHa niTeparypa

1.

®i3nKa: HaByanbHUI nocibHmk / K.B. ABgoHiH, O.B. KoBanbuyk ; MiHiCTEPCTBO OCBITH i
HayKn YKpaiHn, KMiBCbKMN HaLiOHaNbHUM YHIBEPCUTET TEXHOOrN Ta gM3aiHy. - Kuis :
KHYTA, 2021.

1. Kypc 3aranbHoi ¢i3MKM: HaB4YanbHMI NocibHUK / B.M. Bakantok, A.B. BaKaniok ;
MiHicTepcTBO OCBITM i HayKkm YKpaiHW, |BaHO-PpPaHKIBCbKMIA HALiOHANbHUA TEXHIYHUM
yHiBepcuteT HadTw i rasy. - IBaHO-PpaHKiBCbK : IPHTYHT, 2021

MexaHika : HaB4Ya/IbHO-METOANYHUIA MOCIOHUK ANA CaMOCTIMHOI PobOTM 3 AUCLUNAIHK
"®i3nka" : AnA CTyAeHTiB TexHiuHuX cneujanbHocter / C.[. FanoyeHKo ; MiHicTepcTso
OCBITW i HayKM YKpaiHu, HauioHanbHUI TexHidHMI yHiBepcuTeT "XMI". - Xapkis : TOB "B
Cnpasi", 2021. - 115 c.

Kypc 3aranbHoi ¢i3vKK : HaBYaNbHKUI NOCiIBHKUK / B.M. Bakaniok, A.B. Bakaniok ;
MiHicTepcTBO OCBiTM i HayKM YKpaiHu, IBaHO-PPaHKIBCbKUIN HALLIOHANbHWUIN TEXHIYHUI
yHiBepcuteT HadTu i rasy. - IBaHo-PpaHkKiBcbK : IPHTYHT, 2021

bpuriHeup B.M., Mognacos C.0. 3aranbHa ¢i3nKa. |HTepHeT-pecypc 3a agpecoto
http://physics.zfftt.kpi.ua

O.M.Ky3b, O. B. Opo3aeHKko, O.B. donaHiscbka PISUKA. BUEPAHI PO34I/TN ONTUKN.
IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

7. NabopaTtopHi pobotn 3 kypcy 3ATAJIbHOI ®I3UKW. IHTepHeT-pecypc 3a aApecoto

8.

http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BMBYaTM BignNoBiAHO A0 rpadika

BUKOHaHHSA nabopaTopHMx pobiTt

3aranbHa ¢isuka : nigpydHuk / I.C. deniHcbkuit ; MiHICTEPCTBO OCBITU i HAyKM YKpaiHuy,
KWiBCbKUIA HaLioHanbHWUI yHiBepcuTeT imeHi Tapaca LUesyeHKa. - KuiB : BugasHMuTBO
"Kapasena", 2020. - 655 c.

JonomixHa nitepartypa

b

NeKuii 3 mexaHikM : HaBYyaJibHUN MNOCIOHMK AnA CTyAeHTiB i3sMYHMX CheLiaNbHOCTEN

yHiBepcutetis / B. M. ly6oBuk, B. M. Cyxos. — X. : XHY imeHi B. H. KapasiHa, 2019. — 312 c.

TeopeTnyHa mexaHika. HaBuyanbHui nocibHuk / Yka.: M.K. LWUTaHbKo, B.I. LWeBuyeHko, O.C.

OmenbueHko, 1.®. 31064, B.P. Macika, O.M. Nonskos / 3a pea, LUtaHbKa MN.K. — 3anopixxa:
HY «3I», TOB «BugasHnuteo «Cratyc»», 2021. —463 c.

OnTuKa : HaB4anbHU NocibHKK / A. B. Monos, P. B. BoBkK, B. |. bineubknit. — 2-re sug,. — X. :

XHY imeHi B. H. KapasiHa, 2018. - 100 c.

Enektpuka Ta marHetmsm : nigpyuyruk / N. O. Oiayx. — TepHoninb : MigpyYHUKM i
nocibHuku, 2020. — 464 c.

IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua
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HaBYyanbHUIA KOHTEHT

5. MeToaunKa onaHyBaHHA HaBYa/IbHOI AUCLUMNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiiiHi 3aHATTA

No
n/n

Temu nekuit, nepenik OCHOBHUX NUTaHb

PekomeHpaauii
LLLOAO 3aCBOEHHA

Po3gin 1. XBuaAboBa onTUKa

BinbvnBaHHsA Ta 3a/IOM/NIEHHSA CBiTAA.

OnpautoBaHHA Temu

MornnHaHHA Ta PO3CitoBaHHA CBiTAa.

1 CeiTnoBi xBuni. BigbvBaHHA Ta 3a/IOMJIEHHSA | IeKUiHOro matepiany, poboTa
csiTha. Amnnitygm i pasu BinbuToi Ta 3a10M1EHOI | i3 HagaHOLO NiTepaTypoto
XBUJIbHO.

IHTepdepeHu,in cBiTNA. JsonpomeHesa | OnpautoBaHHA TeMU

2 | iHTepdepeHuia.  IHTepdepeHUit  HakapTuHa. | NeKkuiiHoro matepiany, poboTa
KorepeHTHicTb. i3 Ha4aHOo NiTepaTypoto
CnocTtepexeHHA iHTepdepeHruii csiTna. | OnpautoBaHHA TeMU

3 | IHTepdepeHUitHi cxemu. IHTepdepeHLia B TOHKMX | IeKUiMHOro maTtepiany, poboTa
naacTUHax i3 Ha4aHO NiTepaTypoto
Oundpakuia ceitna. NpuHumn MNonreHca-PpeHena. | OnpautoBaHHA TEMU

4 | Bvdpakuia  OpayHrodepa  Ha  WiAMHI. | nekuiiiHoro matepiany, po6ota
AndpakuiitHa rpatka. Audpakuis peHTreHiBCbKUX | 5 HaAaHOI NiTePaTypPoIo
NPOMEHIB Ha KpUcTanax.

MonapusoBaHe Ta NnpupogHe ceitno. OTpumaHHA | OnpautoBaHHA TeMU
NiHIMHO nonspu3oBaHoro ceitha. EninTnyHa Ta | nekuiiHoro matepiany, poboTa

5 | konoBa nonApusauia. OTPMMaHHA eNinTUYHO Ta | i3 HaJ4aHO NiTepaTypolo
UMPKYNAPHO MOAAPU30BaAHOrO CBiTAa. AHani3
NoNAPU30BAHOrO CBiT/Na.

. . . OnpautoBaHHA TEMMU
Ancnepcia csiTna. pynosa LWBUAKICTb. . .
6 JIeKUinHoro maTepiany, pobora

i3 Ha4aHo NiTepaTypoto

Po3pin 2. EnemeHTU KBAHTOBOI Qi3NKKN

Tennose BMNPOMIHIOBAHHA. 3aKkoH Kipxroda.

OnpautoBaHHA TEMU

iOHM. ATOMHI 1 MONIEKYNAPHI CNEKTPW.

7 | 3akoHu CtedaHa — BonbumaHa i BiHa. FinoTesa | nekuiiHoro matepiany, poboTa
MnaHka. Popmyna MNnaHka. ONTMYHA NipomeTpia. | i3 HagaHO NiTepaTypoto
. . . OnpautoBaHHA TeMU
doToedeKkt. Bnactusocti ¢oToHIB. TUCK CBiTAAa. P Lvl' .
8 NeKUiHoro martepiany, pobota
Edekt KomnoTHa. . .
i3 HagaHOO NiTepaTypoo
lnotesa Jlyi pe bponna. CnieBigHoweHHA | OnpautoBaHHA TEMM
9 | HeBM3HayeHocCTel Meii3eHbepra NeKuinHoro matepiany, pobota
i3 HaZ4aHO NiTepaTypoto
. . OnpavutoBaHHA TeEMU
XBMUNbOBa QYHKLIA CUCTEMWU YAaCTUHOK. PiBHAHHA . .
10 . . . , NeKuiHoro matepiany, pobora
WpeaiHrepa i MOro 4acTMHHI PO3B’A3KM. . .
i3 HagaHO NiTepaTypoto
Po3ain 3. ATomHa Ta agepHa ¢i3uKa
. . . . | OnpautoBaHHA TemMU
bynosa aTomiB. ATom BOAHIO i BogHenoAibHi .o .
11 NnekuinHoro marepiany, pobora

i3 Ha4aHOO NiTepaTypoto




KBaHTOBi umcna. EHepreTMyHuMi Ta onTuyHMK | ONpautoBaHHA TeMuU
cnekTpu atoma ligporeHy. KBaHTyBaHHA MOMEHTY | IEKLiIMHOro matepiany, poboTa
12 imnynbcy. BupoaeHHA eHepreTMYHUX PiBHIB. | i3 HAAAHOO NiTepaTypoto
Posnogin enekTpoHHOI TYyCTUHM B aTOMI
FigporeHy. Opb6iTanbHU MarHiTHAN  MOMEHT
e/1eKTPOoHa.
bopoBcbKka TeopiA BOAHEBOrO atoma. | OnpautoBaHHA TeMKU
3aKOHOMIpPHICTb B aTOMHMX creKTpax. [ocBiaun | nekuinHoro matepiany, pobota
13 | Pesepdoppa. AgepHa mogenb atoma. MoctynaTtu | i3 HagaHOK NiTepaTyporo
bopa. docsig ®PpaHKa i lepua. EnemeHTapHa
60poBCbKa TEOPiA BOAHEBOrO aToMa.
ATOM BOAHIO Y KBAHTOBIM mexaHiui. NMpocTtopose | OnpautoBaHHA TEMMU
14 KBaHTYBaHHA.CMiH enekTpoHa. MpuHumn Mayni. | nekuitHoro matepiany, poboTta
O60/10HKOBA CTPYKTYpa aTOMiB. XapaKTepUCTUYHI | i3 HagaHO NiTepaTypoto
PEHTreHiBCbKi CNeKTpu.
KeaHToBI uncna.MpuHumn Mayni. MepiognyHa Onpa.lll'lOBaHHﬂ TeMM
15 . NeKuinHoro matepiany, poborta
cucTtema enemeHTiB MeHgeneesa. . .
i3 Ha4aHO NiTepaTypoto
. OnpautoBaHHA TEMMU
CnoHTaHHe Ta BUMYyLLEeHe BUNPOMIHIOBAHHA. . .
16 Nasepu. NeKuinHoro matepiany, poborta
i3 HaZ4aHOO NiTepPaTypoto
Cknag, i KBAHTOBI XapPaKTEPUCTUKN aTOMHOTO OnpautoBaHHA TEMMU
17 | appa. ApepHi cunn. Mogaeni agpa.PagioakTMBHUIA | NeKuiltHoro martepiany, pobota
po3nag,. AgepHi peakuii. i3 Ha4aHOo NiTepaTypoto
Peakuia noaginy aapa. TepmosagepHi peakuyii. | OnpautoBaHHA TEMMU
18 | Knacuikaujia enemeHTapHux 4acTMHOK. CKnag i | nekuiHoro matepiany, pobota
B32EMHi NepeTBOPEHHA efleMeHTapHUX YaCTUHOK. | i3 HaJaHOo NiTepaTypoto

MpaKTuyHi 3aHATTA

OCHOBHMM 3aBAaHHAM UMKAY NPAaKTUYHUX 3aHATb € OBONOAIHHA CTYAEHTaMM NpUAOMaMM i
METOAAMM NPAKTUYHOTO 3aCTOCYBAHHA 3HaHb.

Ona niaroToBKM A0 MNPaAKTUYHOFO 3aHATTA CTYAEHT NOBMHEH 1) onpautoBaTM TEOPEeTUYHWUI
MaTepian 3a TEMOK 3aHATTA; 2) BUBYMUTU NPUKNAAN PO3B'A3YBaHHA 334a4; 3) NPONTM TECT NEPEBIpPKM
FOTOBHOCTi 10 NPAKTUYHOIO 3aHATTA.

Ha npakTMYHOMY 3aHATTI CTyAEeHT NOBUHEH: 1) BUKOHYBATK ayaMTOPHI 3a4aui y 30wunTi; 2) 6patu
aKTUBHY Yy4yacTb Yy PO3B’A3KY ayAMTOPHUX 3aday, BiAnoBigaTM Ha MOCTaB/IEHi 3anuTaHHS LWOA0
po3B’A3Ky Ta igen 3aaau.

Micna npoBeAeHHA 3aHATTA CTYAEHT MOBMHEH: 1) BMKOHATM [OMALLHE 3aBAaHHA Mo
pO3B’A3yBaHHI0 3a4a4 (y pasi BigCyTHOCTI Ha napi, CTyAeHT Ma€E Po3B’A3aTH BCi 3aZa4i NPaKTUKK); 2)
nigroTyBaTMca A0 3aXUCTYy 3a4a4 — BMITU MNOACHIOBATU Qi3UYHKUIA 3MICT BUKOPUCTaHMX dopMyA Ta Xig,
BNACHUX AYMOK LW0A0 PO3B'A3KY 334a4i; 3) 3aBaHTAXKMUTKM 3BIT Ha AUCTAHLiNHUIA pecypc; 4) 3aXnctuTm

po3ain.

Ne

I'I/I'I Ha3Ba Temu 3aHATTA Ta nepeniK OCHOBHUX NMNTaHb

IHTepdepeHuia cBiTna. IHTepdepeHuis B TOHKMX nNniBKax. baratonpomeHesa

iHTepdepeHLin.




) Ondpakuia ceitna Audpakuia PpeHens Big npoctmx nepenoH AudpakuiiHa pewiTKa.
Ondpakuia peHTreHiBCbKMX npomeHis. Audpakuia Bynbda — bperos.

Monapwu3sauis ceitha 3akoH Mantoca. MNonapusauis ceitha npu BigbUBaHHI Ta

3 | 3anomneHHi. Popmynn OpeHens. YacTkoBo nonspusosaHe csitno. Popmyna bprocrepa.
O6epTaHHA NOWMHK NosApm3aLlil.

4 3aKOHM TeN0BOro BUNPOMiH0OBaHHA 3aKoH Kipxroda, 3aKoH 3mileHHA BiHa, 3aKoH
Credana—bonbumaHa. Popmyna Penesa—[xunHca, popmyna MnaHKa.

doTtoedekT. Epekt KomnToHa. PiBHAHHA EMHWTENHA Ta Moro aHani3. NanbmisHe
peHTreHiBCcbKe BUNPOMiHIOBaHHA, ebeKT KomnToHa.

bopiscbKa Teopia BOAHEBOro aToma 3aKOHOMIPHOCTI B aTOMHMX crneKkTpax. MoctynaTtu
bopa. KBaHTYBaHHA eHeprii Ta MOMEHTY imnynbey 3a bopom.

7 | PeHTreHiBCbKe BUMPOMIHIOBAHHSA

8 | XBuAbOBI BNACTUBOCTI MiKPOYACTUHOK.

bynoBa atomHoro agpa. PagioakTueHicTb. CKnag, i XxapaKTepuCcTnKa aTOMHOro aapa.
9 | Maca i eHepria 38’a3Ky aToMHOro agpa. Moaeni atomHoro aapa. AaepHi cnan. 3akoH
PafioaKTUBHOrO po3naay.

NabopaTopHi 3aHATTA

Y TpeTboMy CEMECTPI CTYAEHTU BUKOHYIOTb NabopaTopHi poboTun 3 umkay «OnTUKa» Ta «ATOMHa
¢di3MKa » BiANOBIAHO A0 BCTaHOBAEHOTO rpadika Ta po3Kaaay 3aHATb.

OCHOBHMM 3aBAAHHAM LMKAY NabopaTopHUX pobiT € HAbYTTA CTyaeHTaMM A0CBiAYy NpoBeAeHH:A
eKCNepuMeHTa/IbHUX A0CNIAKEHb NPU MEpPEeBipLi NOMOXKEHb Teopii Ta 3aCBOEHHA NpaBua 06pobKM
eKCNepPUMEHTANIbHUX AaHUX Ta OPOPMAEHHS OAEPHKAHUX Pe3y/IbTaTiB.

Ona nigrotoBkn go pobotu B nabopatopii Tpeba: 1) BUBUMTU NMOJIOKEHHSA TeOopii; 2) NigrotysaTtu
NPOTOKON AOCAIAMKEHHA; 3) BUKOHATU BipTyanbHy nabopatopHy poboTy; 4) npoiTn nonepegHin tect
ONA NepPeBiPKM rOTOBHOCTI 40 BUKOHaHHS nabopaTopHoi poboTu.

[na niarotoBkn go poboTu B AUCTAHLIMHOMY pexumi Tpeba: 1) BUBUMTU NONOXKEHHS Teopii; 2)
niaroTyBatM MNPOTOKOA AOCAIAMKEHHSs; 3) 03HaMoOMMUTUCA 3 BipTya/sibHOWO nabopaTopHoo poboTolo.
JONCTaHUiMHMI Kypc po3TalwoBaHo Ha camTi physics.zfftt.kpi.ua.

Micna npoBeAeHHA 3aHATTA CTYAEHT MAE OMpaLloBaTU TEOPETWUYHI 3anMTaHHA 40 NPOTOKONY
nabopatopHux pobIiT Ta AN 3aKpinaeHHs HabyTMx 3HaHb MPOMTU OLIHOYHE TeCTyBaHHA A0
nabopatopHoi poboTu. Micna NpoxXoarKeHHA TEMU CTYAEHT MAE 3aXUCTUTU PO34iN Ha Napi — KONOKBiymi
(nig Yac AUCTAHUIMHOTO peXMMmy AO0NYCKAETLCA BUKOHAHHA 3aXMCTy 3ac06amum TeCTyBaHHA).

KoxHa 6puraga HaB4YaibHOI rpynu CTYAEHTIB Ma€ CBiM rpadik BUKOHAHHA 1abopaTopHMX pobiT, Wwo
BiANOBIAA€E 3MiCTy BiAMNOBIAHOI OCBITHLOI Nporpamun. padik BMKOHAHHA POGIT BKAOYAE HOMeEpPMU
HaBYa/IbHUX TUXKHIB Bifg, MOYaTKy cemecTpy, Homepu bpurag Ta BignosigHi Homepu nabopaTopHUX POOBIT.

B Tabnunui HaBeaeHo po3wnMdpPOBKY Hymepauii NfabopaTopHUX pobiT

Po6oui | 1-2 | 3-4 | 56 7-8 | 9-10 | 11-12 | 13-14 | 15-16 | 17-18
TUMKHI
Homep
6purag
I,V 3-1 |37 3-3 . 3-10 3-12 | 3-11
(]
I, VI £ E |33 [31 3-5 = 3-11 3-10 | 3-12 g £
x x x
I, Vi £ |35 |33 3-7 S 3-12 3-11 310 | § X
o o O T ™
IV, Vil 3-7 |35 3-1 X 3-10 3-12 [311 | ™
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B Tabauui HasegeHo po3wmndpoBKy Hymepauii 1abopaTopHUx pobit

n/n Ne HasBa nabopatopHoi poboTH (KoMmn'toTePHOro NPaKTUKYMY)
3-1 BuBueHHs iHTepdepeHLii cBiTna

3-3 BusueHHs Ppayropeposoi gudpakLii CBiTNa Ha WiANHI Ta Ha rpaaLi

3-5 BuBYeHHA nonAapmn3oBaHoOro ceitaa

3-7 MarHiTHe 06epTaHHA NaowWKHK nonspusauii (epekt Papaaes)

3-8 B1BYEHHA 3aKOHIB TEN/I0BOr0 BUNPOMIHIOBAHHA

3-10 Jocnig ®paHKa - l'epua

3-11 BrBYEHHA cneKkTpa BUNPOMIHIOBAHHA aTOMY BOAHIO

3-12 BuBueHHs epekTy Pam3sayepa

6. CamocrTiiiHa poboTa cTygeHTa

CamocrTiliHa poboTa cTyAeHTa BK/OYAE: OMPALLOBAHHA NEKUiMHOro maTtepiany Ta OKpemux
NUTaHb Teopii, AKi BUHOCATLCA HAa CaMOCTiiHEe OMNpaLOBaHHA, MiArOTOBKA A0 NPAKTUYHWUX 3aHATD,
pO3B’A3yBaHHA 33aJay AOMALWHLOrO 3aBAaHHA, NIArOTOBKY A0 N1abopaTOpHUX POBIT, BMKOHAHHA
3aBAaHb AOMALHIX KOHTPONbHUX POBIT, NIATOTOBKY 40 MOAYNbHUX KOHTPOIbHUX POBIT.

OnpautoBaHHA  NeKUinHOro MmaTepiany NPOBOAMTLCA  PEryasapHoO  MNPOTArOM  CcemMecTpy
HanepenoAHi HAaCTYNHOI NeKLii i NoaArae B NOBTOPEHHI HaB4YaNbHOro MaTepiany 3a KOHCMEKTOM Ta 3a
pPeKoMeHA0BaHOLo NliTepaTypoto. BUKoHaHHA Liei poboTn notpebye Big 30 Ao 60 XBUAMH.

MiaroToBKa A0 NPAKTUYHMX 3aHATb NONATAE Y MOBTOPEHHI/BMBYEHHI BigNOBIAHOr0 TEOPETUYHOTO
maTepiany Ta po3bopi NpuKNaaiB po3s’s3yBaHHA 3a4a4 3 4aHOI TeMU. BUKOHAHHA Liel pob0oTN BUMArae
Big 1 Ao 2 roaunH.

Po3B’A3yBaHHA 33afa4 AOMALLHbOrO 3aBAAHHA NPOBOAMUTLCA 3 METOK 3aKPINNEHHA 3HaHb Ta
YMiHb NPAKTUYHOrO 3aCTOCYBAHHA NOJIOXKEHb TEOPIT, HABYTUX Ha AYAUTOPHUX 3AHATTAX. BUKOHaHHA Uji€i
poboTn notpebye Big 1 Ao 3 roguH.

MigrotoBKa o nabopaTtopHux pobiT nepenbavyae BMBYEHHA CTYAEHTOM 3aKOHIB i3nKK, AKi
nepesipAlTbCA NPU BMKOHAHHI NabopaTopHUX AOCAIAKEHb, METOAMKM NPOBEAEHHA AOCAIAMEHb,
npunagis, WO 3aCTOCOBYKOTbCA AN BUMIptOBaHb, MOpAAKy O6pOoOKM pe3ynbTaTiB eKCnepuMeHTy.
BrKoHaHHA uiei pobotn notpebye Bia 1 Ao 3 roauH. Micna npoBeaeHHs nabopaTopHoi poboTn
CTYAEHTU NOBUHHI 0POPMUTK pe3yabTaTh A0CAIAKEHb: BUKOHATU HeobXiaHI o6uncneHHa, nobyaysatu
rpadikm, pospaxyBat NOXMOKW. Pe3ynbTaTm 0O6POBGKM eKcnepMMeHTaNIbHUX AaHWUX MOBMHHI ByTn
npeacTaB/ieHi He Ni3Hilwe HAacTynHoro N1abopaTopHOro 3aHATTA.

JomallHsa KoHTponbHa poboTa (po3paxyHKkoBa poboTa PP) cknagaetbea 3 ABOX YacTUH: «Pi3nyHi
OCHOBM ONTUKM» Ta K OCHOBM aTOMHOI Ta AAepHOi Pi3nKn». KoXKHa YacTMHa CKNaAa€eThCA 3 WeCTU 3a4au,
BiINOBIAHO A0 Nporpamm Kypcy. Ha BMKOHAHHA KOMKHOI 3 4acTUH nepeabadyeHo 5 — 6 TUXKHIB.
MigrotoBKa A0 MOAY/IbHUX KOHTPOJIbHUX POBIT Nnepenbavae NOBTOPEHHA CTYAEHTOM NOJIOMKEHb Teopii
Ta iX NPaKTMYHOro 3acTocyBaHHA. BUKOHaHHA wiei poboTu BuMmarae Big, 1 1o 6 roguH.

MigrotoBKa A0 MOAY/IbHUX KOHTPOJIbHUX POBIT nepeabayvyae NOBTOPEHHA CTYAEHTOM NOJOXKEHb
Teopii Ta iX MPaKTUYHOro 3actocyBaHHA. MoaynbHa KOHTpOAbHa poboTa nepeabayac cknagaHHA
KOHTPOJIbHOIO TecTyBaHHA. BMKOHaHHA wiei poboTu BuMmarae Big, 1 1o 6 rogmH.

MiarotToBKa A0 eK3aMeHy, WO BKAOYAE B cebe cMcTeMaTM3aLilo OTPMMAHUX 3HAHb BNPOAOBXK
CEMECTPY Ha Pi3HUX BMAAX AIANbHOCTI, TAKMX AK NeKuji, NpaKTUYHI 3aHATTA, NabopaTopHi 3aHATTS,
KOHTPOJIbHI 3axoauM. Ha nigrotoBKy Ao ek3ameHy nepeabayeHo 19 roguH.
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MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYanbHOI AUCLUNNIHK (OCBITHBOrO KOMMNOHEHTA)

BigBigyBaHHA NeKUii, NPaKTUYHMX 3aHATb Ta NabopaTopHUX PobIT € 060B’A3KOBUM. Y pasi
XBOpOb6bM cTyaeHT 30608B’A3aHMI NpeacTaBAATU AOBIAKY MNPO TEPMiIH MNPOXOAMKEHHA JiKYBAHHS,
0dOpPM/IEHY HaNE}KHUM YMHOM B YCTAHOBI, Aie NPOXOANNO NiKyBaHHA. B iHWKMX BUNaakax (Hanpuknag,
CiMmeRHi 06CTaBUHMN) NUTAHHA BUPILWYETLCA B iHAWBIAYaAbHOMY NOPAAKY PA3OM 3 BUKNagadem. Y byab-
AKOMY BMMAAKYy CTyAeHTaM peKOMeHAYeTbCA BiABiAyBaTW YCi BMAM 3aHATb, OCKIZIbKM HA HUX
BMKNALAETbCA TEOPETUYHUIM MaTepian Ta PO3BMBAIOTBCA HABWUYKWU, HEODOXigHI ANA BWMKOHAHHA
CEMEeCTPOBOroO iHAMBIAYaNbHOrO 3aBAaHHA, NabopaTopHMX PpobiT Ta 4OMALLHIX 3aBAaHb.

Pe3ynbTaTv BUKOHAHUX NPAKTUYHUX POBIT 0GOpPMAIOIOTLCA Y BUTNALI 3BiTiB, HANMCAHUX Big, PYKK.
3BiT cynpoBogKyeTbca dopmynamn, rpadikamm — enemeHtTamu, AKi NiATBEPAXKYIOTb BUKOHAHHA
3aBAaHb Ta o4epKaHi pesynbraTu.

3a AucTaHUiiHOT GOpMM HaBYaHHA 3BiT BUKOHYETbCA Big, PYKW, i HA NepeBipKy HaAaeTbcs Y
Burnsagi ¢anny B pdf dopmari. BesanocepeaHin 3axuct Biabysaerbca y dopmi cnisbeciam, 3anmTaHb-
BiANoBiaen. 3axuLeHi poboTu cTyaeHTn HaacunaTb B Google Class ae nepesipaoTbes i 36epiratoTbes.

Mia 4Yac npoBeAeHHA NEKUiMHMX, MNPAKTUYHUX Ta 1abOPATOPHUX 3aHATb 3aBOPOHAETLCA
BMKOPUCTOBYBATU MObiNbHI TenedoHM Ans CNinKyBaHHA Ta HE CaHKLIOHOBAHOro NoLWyKy iHpopmau,ii B
IHTepHeTi. IX MOMHa BMKOPUCTOBYBATU TiNIbKM ANA MNPOXOAMKEHHA TECTyBaHHA, a TaKoX AnA
nposefeHHA 06YMCNEeHb Ha NPAKTUYHUX | NabOpPaTOPHUX 3aHATTAX Ta BUMIPIHOBAHHA 4Yacy Ha
NnabopaTtopHMX 3aHATTAX (B pasi HAABHOCTI B CMapTHOHI BiANOBIAHMX NPOrpaMHUX NPOAYKTIB).

B pas3i aguctaHuiiHOiI ¢dOopmMKM HaBYaHHA Ha NeKUii BWKA3ZA4Y KOPMUCTYETbCA BAACHUM
npeseHTaUiMHUM maTepianom; BUKOpUCTOBYE Zoom Ta Google Meet gna BMKNaAaHHA HaBYasbHOrO
matepiany, IDroo ans npoBeAeHHA NpakTUYHMX 3aHATb, Class Time ana npoBefeHHA MOTOYHOrO
KOHTPO0. Pe3ynbTaTn BUKOHAHHA 3aBAaHb CaMOCTiMHOI po60TK CTyAEeHTM 3aBaHTaxyoTb B Google
Class.

[0 BUKOHaHHSA nabopaTopHUX pobiT AO0NYCKalOTbCA CTYAEHTHM 33 YMOB: 1) NpuUcyTHOCTI Ha napi; 2)
HaABHOCTI NPOTOKoAY; 3) Nicas ycnilWHOro NPOXoA*KEeHHA BXiZAHOIO KOHTPO0. Pe3ynbTaTi BUMiptOBaHb
CTYAEHTM 3aHOCATb Y MPOTOKOA i Npea’sBNAOTb BUKAaAauy AnA nepesipkn. He nepesipeHi aaHi oo
3aXUCTy He NpuiMaloTbea. [na 3axmcTy nabopaTtopHoi poboTh CTyaeHT NoBMHEH AaTw BignoBigb Ha
KOHTPO/IbHI  3aNUTaHHA, NpaBuIbHO OPOPMUTM pe3yabTaTh BUMIPIB (pO3paxyBaTM 3HAYEHHSA
HeobXxiaHMX BennyYunH, nobyaysaTtn rpadivHi 3aneXHOCTI BiANOBIAHO A0 ICHYOUYMX NPABUA, 064MCANTH
NOXMBKM, 3aNNCATM OCTAaTOYHI Pe3ynbTaTh AOCNIAXKEHHA 3 AOTPMUMAHHAM NPABW OKPYINEHHA, 3p0buTn
BMCHOBKM Mo poboTi).

O KOHTPONbHUX 3axo4iB, Ha MNPAKTUYHUX 3AHATTAX OOMNYCKAIOTbCA TiNbKM Ti CTYAEHTU, AKI
NPUCYTHI Ha 3aHATTI.

3aBAaHHA [AOMALLHbOI KOHTPOJIbHOI POBOTU CTYAEHTU BUKOHYIOTb B OKPEMWX 30LUUTAX,
3anuCcyoYn BUKOHaHI Aji akypaTHO i po36ipanBo. 3axuct pesynbTaTiB BUKOHAHHA po60OTM NPOXoANTb B
YCHIn dopMmi, B X0A4i AKOI CTYAEHT NOBUHEH JIOFYHO Ta OGIPYHTOBAHO MOSACHUTU PO3B’A3YBaAHHA BCiX
3aBAaHb.

3aoxouyBasibHi 6ann BUCTaBNAKOTLCA 33: aKTUBHY POHOTY Ha MPAKTUYHUX 3aHATTAX; y4acTb Y
$aKyNbTETCbKUX Ta IHCTUTYTCbKUX oniMmniagax 3 ¢isnku. KinbKicTb 3a0xo4yBaHux 6anis He 6inblie 5. o



PENTUHTY CTYAEHTa A0AATKOBO BKAOYAOTLCA Hanum, oaeprkaHi Ha CTYAEHTCbKUX (iSUYHUX HAYKOBO-
NPaKTUYHUX KOHEepeHLinAX 3a YMOBM Npea’sBNeHHA BianosigHoro ceptudikary.

3aoxouyBanbHi 6ann BUCTaBAAIOTLCA 3a: AaKTUMBHY POOOTY Ha MPAKTUYHUX 3AHATTAX; Y4acTb y
iHCTUTYTCbKMX onimniagax 3 GisuKn; y4acTb y CTYAEHTCbKUI KOHpEepPEHLIAX, 338 TEMaMMU, AKi BXO4ATb 0
AAHOro Kypcy, 3a YMOBM npea’aBfeHHA BignosigHoro ceptudikaTy. KinbKicTb 3aoxo4vyBaHux 6anis He
6inbwe 5.

MoniTMka pepnamHiB Ta nepecknagaHb: BM3HAYaeTbcA N. 8 [lONOXKEHHA NPO MOTOYHWUNA,
KafieH4apHWUI Ta CEMECTPOBMN KOHTPOb pe3ynbTaTiB HaB4yaHHA B KMl im. Iropa CikopcbKoro.

Yci y4acHMKM OCBITHbOrO MpoOLEcy: BUKAaZayi i CTyAeHTM B npoueci poboTu BMBYEHHA
ANCUMNIIHM  MaloTb KepyBaTUCb NPUHLUMNAMKM aKaaemiyHoi AobpouyecHocTi, nepepbayveHnmum
«Kogekcom uyecti HauioHanbHOro TexHIYHOro yHiBepcuTeTy YKpaiHM «KWIBCbKUIA NONITEXHIYHMNIA
iHcTUTYT»» https://kpi.ua/code.

AKagemiyHa A06pOoYecHiCTb Ma€E Ha yBasi OBO/MOAIHHA CTYAEHTOM HEeOobXiAHMMW 3HAHHAMM Ta
YMIHHAMW Ta 34aTHICTb NPOAEMOHCTPYBATM Li 3HAaHHA Ta YMiHHA. AKagemiyHa He J0OpOYecHicTb
NPOABAAETLCA Y 3aCTOCYBaHHI CTYAEHTOM LUMApPranoK, HeCaHKLiOHOBAHOIo A0CTYNy B IHTepHEeT ToLWo
nif 4ac KOHTpPONbHMX 3axoais (3axucty AKP, nabopatopHUx pobiT, BUKOHAHHI 3aBAaHb MOAYNbHUX
KOHTPOJIbHUX po6IT, nigrotosui Bianosiger Ha icnuTi). B pasi BUABNEHHA aKageMiyHOi He
A06p0YECHOCTI KOHTPOIbHUI 3aXxi4 ANA AAHOrO CTyAEeHTA NPUNMHAETLCA | NEPEHOCUTBLCA HA IHLWKM Yac,
a TAKOXK HapaxoByoTbCA WTpadHi Ganu.

8. Buau KOHTPO/I0 Ta peiTUHroBa cucTeMa OLiHIOBaHHA pe3y/bTaTiB HaBYaHHA (PCO)

PeltuHr 3 gucumnninm (PA) Bpaxosye poboTy CTyAeHTa NPOTArOM CEMECTPY Ta PiBEHb 3HaHb i
HABWUYOK, BUABNEHNX HUM Ha iCUTI.

PelTUHr 3 gnucumnniiHm GopMyeTbcA AK cyma H6anis, HapaxoBaHMX CTYAEHTY 3a:

® pe3ybTaTaMW BUKOHAHHA 3aBAaHb Ha NPAKTUYHUX 3aHATTAX;

® pe3ynbTaTaMn NabopaToOpPHUX 3aHATb;

® BUKOHAHHSA A0MalLHbOT KOHTPO/IbHOT pob60TK (po3paxyHKoBoi poboTu (PP));

® BUKOHAHHA MOAY/IbHOiT KOHTPOIbHOT poboTn (MKP) ;

® MOTOYHMI KOHTPO/Ib 3aCBOEHHA OKPEMMUX TEM;

® BUKOHAHHSA 3aBAaHb OTPMMAHMX HA EK3aMEHi.

PeiTUHI 3 AMCUMNNIHM PO3PaxoByeTbcA 3a GpOPMyAO0 peiTuHrosa ouiHka (R ) 3 kpeautHoro

moayna GopMyeTbCa AK cyma 6aniB MOTOYHOI YCMiLLHOCTI HaBYaHHA — CTAapPTOBOro PenTuHry (rc) Ta 6anis
OTPUMaHMX Ha icnuTi (r, ):

R,=rI+1,.
CTapTOBOro PENTMHI € CYMApPHOR OLLIHKOO 33 BUKOHAHHA CTYAEHTOM 3aBAaHb NOTOYHOTO KOHTPOJIO
Ta MOAY/IbHOI KOHTPOIbHOI poboTy:

fe=> f;+Ty,
k

rn —6ann NOTOYHOro KOHTPOAK, v — Dan OTPMMAHMM Ha MOAYNbHIN KOHTPO/bHIN poborTi.
MaKcumanbHa KinbkicTb 6aniB cTapToBOro penTuUHry cknagae 50 6anis.

KpuTepii ouiHlOBaHHA pe3ynbTaTtiB poboTM B cemecTpi HaBeAeHi B Tabauui 1, 3aoxo4yBanbHi
6anu- B Tabanui 2.
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Tabanua.1. PEATUHIOBA CUCTEMA OLIIHIOBAHHSA (PCO)

Bupa poboTtu KinbKicTb MaKkcumanbHuii 6an Cyma
(KOoHTpONbHUI 3axia) (miHimanbHMI 6an)
MpaKTUYHiI KoHTpobHi poboTn
18(7) 3(1,8) 21(12,6)
3aHATTA
NabopaTtopHi 3axuct pobotun
3aHATTA 9(6) OdopmneHHa NnpoToKony 3,5(2,1) 21(12,6)
Tect

PP (OKP) 1 5(3) 4(2,4)
MKP . 5(3) 4(2,4)
Cyma BaroBux 6as1iB KOHTPO/IbHUX 3aX0/4iB 50 (30)

Tabnuua 2. 3AOXOYYBAJIbHI BANIN

Bug gianbHoCTI bann

1. AKTMBHa pob0Ta Ha NPAKTUYHUX 3aHATTAX 1,5
4. MigrotoBKa Aonosigi 3 3agaHoi Temu (npeseHTauia Ta BUCTYN nepes
OZHOrpPynHMUKamm) 2
6. Bci po60TH 3aaHi BY4AaCHO (OCTaHHE 3aHATTA) 1,5
MaKkcumanbHa cyma 3a0xo4vyBaibHUX Rs 5

CemMecTpOBUI KOHTPO/Ib: EK3aMeEH

[0 eK3ameHy A0MNyCcKaloTbCsA CTYAEHTU, KOTPi 32 pe3yabTaTamMu NOTOYHOrO KOHTPOJO Habpanu
He meHLle 36 6anis (60 % Big MaKcMManbHO MOMKIMBUX) 32 YMOBM 34a4i BCix nabopaTtopHux pobir,
ycniwHoro 3axucty AKP, BUKOHaHHA yCiXx 3aBAaHb MPAKTUYHUX 3aHATb Ta MO3UTUBHOIO pPe3y/abTaTty
BMKOHAHHS MOAY/IbHOI KOHTPOJIbHOI poboTK (He meHwe 60 % npaBUIbHO BUKOHAHWX 3aBAaHb). 3a
pe3ynbTaTaMu eK3amMeHy CTyAeHT MoxKe HabpaTu 50 banis.

Tabn. 3. KpuTepii ouiHOBaHHSA Ta KinbKicTb 6aniB Ha icnuTi.

Kpurepii KinbKictb
6anis

CTYAEHT A4EMOHCTPYE NOBHI i FIMOOKI 3HaHHSA HaBYa/IbHOrO MaTepiany, BMIie 35-40
NpaBMbHO BUKOPMUCTOBYBATM 3HAHHA

CTYOEHT OEeMOHCTPYE XOpOoWi 3HAHHA HABYaNbHOrO MaTepiany, BMIE 30-35
NpaBMbHO BUKOPUCTOBYBATM 3HAHHA

CTYAEHT [AEMOHCTPYE XOopowi 3HaHHA HaABYa/IbHOro MmaTepiany, ane 25-30
OOMYCKAE AeAKi HETOUYHOCTI, LWOA0 BUKOPUCTAHHA OTPUMAHUX 3HAHb

CTYAEHT AEMOHCTPYE 3340BifIbHI 3HAHHA HABYa/IbHOrO MmaTepiany, ane 20-25
OOMYCKAE CyTTEBIi HETOYHOCTI, LLLOA0 BUKOPUCTAHHA OTPMMAHMX 3HaHb

CTYAEHT AEMOHCTPYE 3a[40BiNIbHIi 3aCBOIB TEOPETMYHWI MaTepian, ane 15-20
OOMYCKAE CYTTEBIi NOMMWJIKM, LWOAO BUKOPUCTAHHA OTPUMAHUX 3HAHb

He3a40Bi/ibHE 3HAHHA Teopii Ta BIACYTHICTb BMIHHA Ta HAaBMYOK Yy 1-15
BUPiLLEHHI NOCTaB/EeHMX 3aBAaHb
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MaKcMmanbHa cymapHa ouiHka moxke 6yt 100 6anis, miHimanbHa cymapHa NO3UTUBHA OLLiHKA
cKknapae 60 banis.

Tabnuua 4 BignoBigHoOCTi peMTUHroBMX 6aniB OLIHKAM 33 YHIBEPCUTETCbKOIO LLKAOH0:

KinbkicTb 6anis OujiHKa
100-95 BigmiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3a40BinbHO
64-60 JocTtaTtHbo
MeHwe 60 He3ago0BiNbHO
He BMKOHaHi ymoBu He aonyLLeHo
O0MyCKy

9. JopartkoBa iHpopmauifa 3 gucuunaiHu
Dopatok 1. Mepenik NnUTaHb, AKi BUHOCATbCA HA CEMECTPOBUN KOHTPOb

1. 1. 3aKOHMU NiHiHOI oNTMKK. MNpupoaHe Ta NonApmn3oBaHe CBiTN0. 3aKoH Mantoca.
2. Asunwe iHTepdepeHuii. KorepeHTHiIcTb.

3. baratonpomeHeBa iHTepdepeHLu;a.

4. fiBnwe andpakKuii. YMOBU CNOCTEPEIKEHHSA.

5. MpuHumn MNovreHca-PpeHens

6. Audpakuia PpeHens .3oHn PpeHens.

7. Ondpakuia PpayHrodepa Ha WinnHW.

8. AndpakuiiHa rpaTka. MiHimymn Ta MakcMmymMmmn andpakLULinHOT KApPTUHMU.
9. incnepcia cBitna. HopmanbHa i aHOManbHa aucnepcis.
10.MornnHaHHA ceiTha.

11.3aKOHM TENJ0BOrO BUNPOMIHIOBAHHA.

12. dopmyna MNnaHKa.

13.D0OTOHM Ta iX BNACTUBOCTI.

14.TanbmiBHe PEHTIEHIBCbKE BUNPOMIHIOBAHHSA.

15.PoT0edekT. Popmyna EMHwTeMHa.

16.EdpekT KomnToHa.

17.EnemeHTapHa 6opiBCbKa Teopis BOAHEBOro atoma.
18.3aKOHOMIPHOCTI B aTOMHMX criekTpax. Popmyna banbmepa.
19.Moctynatn bopa. KBaHTYBaHHA eHeprii Ta MOMEHTY iMNybCy.
20.Jocnign ®paHKa i lepua.

21.MpaBunna KBaHTYBaHHA KO0BUX OPbIT.

22.XBW1bOBI BIaCTUBOCTI MiKPOYACTUHOK.

23.MpuHUMNK HeBU3HAYeHocTel [eli3eHbepra.

24.PiBHAHHA WpeaiHrepa. XBunboBa GyHKLA.

25.PiBHAHHA WpeaiHrepa. Pyx BiAbHOT MiKPOYACTUHKMU.

26.Pyx MiKpOYaCTUHKM B OAHOBUMIPHIN «NOTEHUiaIbHIN AMi».
27.TyHenbHUN epeKT.

28.KBaHTOBa Teopisa BOAHEBOro aToma.
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29.MynbTUNNETHICTb CNEKTPIB, CMiH e/IeKTPOHa.
30.PeHTreHiBCbKi CNeKTpu.

31.MexaHi4HUIM Ta MarHiTHUA MOMEHTM aToMa.
32.Jocnigw WTepHa i Nepnaxa.

33.MpuHumn Mayani.

34.Po3nogin eneKTPOHiB B aTOMi 32 eHEePreTUYHUMM PiBHAMM.
35.MoneKynapHi cnekTpu.

36. NNaszepwn. MNpuHuunnu aii.

37. Cknag i XxapaKTepuUCTUKM aTOMHOrO AApa.
38. Maca Ta eHepria 3B’A3Ky aapa.

39. Mogeni aToMHOro agpa.

40. PagioaKTUBHICTb.

41. ApepHi peakduii.

JNlekTop 3anuwae 3 coboro npaBo 3MiHOBATWM MOPALOK BMKNALY HaBYa/bHOro Mmatepiany,
4acCTKOBO Moro o6’em i 3micT 3an1eXKHO BiZ Ni3HaBaNbHUX MOXAMBOCTEN CTYAEHTIB i 34aTHOCTI oro
3aCBOEHHA.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiimu (cunabyc):

CKnapeHo cTapwum BUKAagavyem Kadeapu 3aranvHoi GisMKM Ta moaentoBaHHA i3nyHMX
npouecis JonaHiscbkoto Onbroto BanepiisHoto

YxBaneHo Kadeapoto 3aranbHoi ¢isnKM Ta moaentoBaHHA $isnyHMX npouecis (npotokon Ne 06-
24 Big Big 11 yepsBHa 2024 p.)

MNorogkeHo HaB4yanbHO-HAYKOBMM |HCTUTYTOM MaTepiano3HaBCTBA Ta 3BaptoBaHHA im. €.0
MaToHa (npotokon Ne 12/24 sig 28 yepsHa 2024 p.)

13



