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dopma HaBYaHHA

Pik niarotoBKM, cemectp
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CemecTpoBMit KOHTPOb/
KOHTPO/IbHI 3ax04m

Po3sknap 3aHATb

MoBa BUKNagaHHA
IHbopmaLia npo
KepiBHMKa Kypcy /
BUKNaaaviB

Po3milLeHHs Kypcy

Poboua nporpama HaBuYanbHOI gucumnnidm (Cunabyc)

PeKBi3nTK HaBYa/IbHOI AUCLUUNAIHU

Mepwni (bakanaBpCcbKkunii)

G - IHXKeHepia, BUpOOHULTBO Ta ByaiBHULTBO
G10 MeTanypria

Komn’toTepmsoBaHi npouecu anTra
HopmaTuBHa

o4YyHa(peHHa)

2 KypC, OCiHHi cemecTp

120 (4 kpeanutn)

eK3ameH

Yac i micue npoBeAeHHA ayaUTOPHUX 3aHATb BUKIAAEHI Ha CanTi
https://schedule.kpi.ua/

YKpaiHCbKa

JNlekTOp: cTapwuii BUKNagad JonaHiscbka Onbra BanepiiBHa cait
http://zfftt.kpi.ua

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

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

Mporpama HaBYaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Kypc ¢i3nku € pyHOameHTaNbHO OCHOBO A/18 BUBYEHHA LifOro pagy Anucumnaid npodecinHoi
Ta NPAKTMYHOI NiIATOTOBKM iHXKEHEPIB Pi3HUX HAaNpPAMIB NiIArOTOBKWU. B npoueci BUBYEHHA ANCUMNAIHU
«®PisnKa» cTyaeHT HabyayTb IPYHTOBHE PO3YMIHHSA 3aKOHIB NpuMpoau, MNOKAaAeHMX B OCHOBY
iHXXeHepHUX pilleHb NpK BUPilLEeHHIi BUPOOHWYMNX 3aBAaHb.

MeTa HaBYaNbHOI AUCUUNNIHN

di3nKa € OAHIED 3 OCHOBHUX MPUPOAHNYO-HAYKOBUX OMCUMMNIH, B AKMX BUBYAKOTHCA 3aKOHMU
HeXnBoi npupoau. Mig NPUPoOAHUYMMM HAaYKaMKM CbOrOAHI MOXHa PO3YMITU Ti rasy3i 3HaHb, B AKUX
MoXKe OyTM NpoBeAEHWUI eKCnepuMeHT ANA NiATBEPAXKEHHA NPUNyLWeHb | Moaenen, BUCYHEHWUX
Teopielo i npoBepeHux pocnigis. EBonwouia poO3BUTKY MNPUMPOAHUMYMX HAyK A03BOAMAA iCTOTHO
PO3LWMPUTM UMM HayKaM METOA0/Orii0 AOCAiAXKEHb NOPIBHAHO 3 dinocodieto, YaCTUHOIO AKOI BOHMU
6ynn, i NnepeTBOPUTH iX i3 CNOrNAAANbHUX B EKCNEPUMEHTA/bHI.
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B KnacnuHmx Kypcax ¢isMKn CTygeHTU BUBYAKOTb 3aKOHW NPUPOAM, AKI € OCHOBOKO NepeBaXKHOI
GiNbLWOCTI iHXEeHEePHMX Ta TEXHIYHMX AUCUMNIH, AKI HUHI € camoCTiiHUMM 0bnacTaAMM AOCAiAKEeHb Ta
NPaKTUKW.

MeTol BMBYEHHA AMCUUNAIHK € POPMYBaAHHA Y MaNBYTHIX daxiBLiB CTIMKMX 3HaHb 3 3aKOHIB
npupoamn, YMiHHA BUKOPUCTOBYBATU OTPUMAHHI 3HAHHA NPW NOAANbLIOMY BMBYEHHI cheuianbHUX
ANCUMNANIH, @ TAKOXK Y MalbByTHIN npodecirHii AiaNbHOCTI.

MpeameT HaBYaNIbHOI AUCLUNIHU — OCHOBHI MOHATTA Ta 3aKOHW HEXKUBOI NPUPOAMU.

Micna 3aCBOEHHA HaBYaNbHOI AUCUUNAIHM CTYAEHT NOBUHEH 3HATM Ta BMITM BUKOPMUCTOBYBATU
3HAHHA 3aKOHIB HEXMBOi NMPUPOAM Ha piBHi, HEOBXiAHOMY ANA AOCATHEHHA iHWMWX pe3y/bTaTiB
OCBITHbOI NPOrpamm, 30KpPemMa, TUX, LLLO NeXKaTb B OCHOBI AMCUMNIH GaxoBOro CNpaAMyBaHHA: MEXaHIKK,
TEPMOANHAMIKMN Ta iH.

CTyAeHT NOBMHEH YMiTU: MOEAHYBATM TEOPilO i NPAKTUKY AN PO3B'A3yBaHHA MPAKTUYHUX
3aBAaHb; 3aCTOCOBYBATU MPUHLMMM CUCTEMHOTO aHasisy, MPUYNHHO-HACNIAKOBUX 3aB’A3KIB MiXK
3HAYYWMMM GAKTOpPaMM Ta HAYKOBUMM i TEXHIYHMMM PilUEHHAMM, WO NPUMAMAIOTBCA Nig, 4Yac
PO3B’A3aHHA CKNAAAHUX NpodeciMHUX 3aaa4y; 3HaxoAuTM NoTpibHy iHPopmauito y niTepaTypi,
KOHCY/1IbTYBaTUCA | BUKOPUCTOBYBATN HayKoBi 6a3n AaHMX Ta iHWI BiANOBIAHI AXKepena iHbopmauii 3
METO0 4ETa/IbHOIrO BUBYEHHA | AOCAIAKEHHA iHXEHEePHMX NUTAHb BIANOBIAHO 40 cneuianisay,ii.

Cunabyc nobyaoBaHWI TaKMM YMHOM, WO A/A BMKOHAHHA KOXHOrFO HACTyNMHOro 3aBAaHHA
CTyAeHTaM HeobXigHO 3acTOCOBYBAaTM HAaBMYKW Ta 3HAHHSA, OTPUMaHi y nonepeaHbomy. OcobnauBa
yBara npuAinaerbCcA NPUHUMMNY 33a0XOYEHHA CTYAEHTIB A0 aKTMBHOrO HaB4YaHHA. Llbomy cnpusde
opraHizauis camocTiMHOI poboTn CTyAeHTIB 3a AOMNOMOrold KOMMJIEKCIB METOAMYHMX MaTepianis,
BMKNAAEHUX Ha NNaTPOPMi AUCTaHLiMHOro HaBYaHHA http://physics.zfftt.kpi.ua.

[ns ycnilWHOro 3acBOEHHA ANCUMMNIHU, CTYAEHT NOBUHEH BON0AITM HAOOPOM KOMMNETEeHTHOCTel
6aKanaBpPCbKOro piBHA, 30Kpema:

K3 01. 3gaTHicTb 40 aBCTPAKTHOrO MUCNEHHSA, aHai3y Ta CUHTE3Y.

K3 02. 34aTHiCTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUYHUX CUTYALLIAX.

K3 03. 34aTHiCcTb BYMTMCA | 0BONOAiIBATM CYHaCHUMM 3HAHHAMM.

K3 11. 3paTHicTb NpautoBaT B KOMaHA,.

KC 01. 3paTHicTb 3acTOCOBYBaTH BigMOBiAHI KiNbKiCHI MaTemaTu4Hi, Qi3nYHi i TEXHIYHI meToaM i
Komn'toTepHe nporpamHe 3abesneyeHHs A1A BUPILLEHHA iHXKEeHEepPHUX MeTanyprinHMx 3aBgaHb.

KC 05. 3aaTHicTb 3aCTOCOBYBATU CUCTEMHUI NiaXia, A0 BUPILLEHHS iHXXEHEepPHUX MeTanyprinHmx
npobnem.

KC 07. 3paTHicTb 3acTOoCOBYBaTW 3HAHHSA | PO3YMIHHA HayKoBWUX (aKTiB, KOHLEMLiN, Teopil,
NPUHLMNIB | MeToAiB, HEOOXiAHMX ANA NIATPUMKN AianbHOCTI B chepi meTanynyprii.

B HacniAOK BMBYEHHA HAaBYaNbHOI ANCLMNIHM CTYAEHTM HabyayTb TaKMX 3araibHUX MPOrPaMHUX
pe3ynbTaTiB HaBYaHHA:

MPH 01. Bonogitn norikoto Ta MeTo4010rit0 HAYKOBOTO Ni3HaHHA.

MPH 02. 3HaTK Ta BMiTWU BUKOPMUCTOBYBATM 3HAHHA QYHAAMEHTA/IbHUX HAYK, LLO N€XKaTb B OCHOBI
BiZANOBIAHOI cneuianisauii meTanypria, Ha PiBHI, HEOOXiAHOMY ANA AOCATHEHHS iHWWX pPe3y/bTaTis
OCBITHbOI NPOrpamu.

MPH 07. Bonoaitm HaBW4YKamMK, AKi 403BOAAKTb MPOAOBXKYBATM BYUYUTUCA | OBOJIOAiIBATU
CYYaCHUMM 3HAHHAMM.

2. MNpepeKBi3nTK Ta NOCTPEKBI3UTU gUCLUNNIHKU (MicLe B CTPYKTYPHO-0riYHIN cxemi
HaBYaHHA 3a BigNOBIAHOI0 OCBITHLOIO NPOrpPaAMolo)

OucumnniHa 6a3yeTbca Ha 3HAHHAX 3 Qi3VKM Ta MaTEMATMKKM, 3aCBOEHUX B pPamKax 3arasibHoi
cepeAHboi OCBITU. BMBUYEHHA Kypcy nepenbayvyae BMKOPWUCTAHHA HABMYOK 3 Teopii i TexXHiKu
eKCNepUMEHTY Ta MaTeMaTUYHMX HaBWUYOK, WO HabyBalOTbCA 3a NapanesbHOro BUBYEHHA
MaTeMaTUYHUX AucumnaiH. HeobxiogHMM enemeHTOM npW BUBYEHHI AWCUMNAIHM € OBOMOAIHHA
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NOHATINHMM Ta MaTEMATUYHMM aNapaTOM MATEMATUYHOIO aHa.i3y, aHANITUYHOT reomeTpii, NiHiNHOI
anrebpn Ta BEKTOPHOro aHanisy. OKpemi NUTaHHA BMMAratoTb BMiHHA PO3B’A3aHHA HAMNpPOCTILWMX
AndepeHLiaibHUX PiBHAHD, LLO BUBYAOTb Y PaMKax AUCLUNNIHN «AndepeHuianbHi piBHAHHAY.
HabyTi 3HaHHA Ta YMiHHA 3aKNaAaloTb OCHOBU A1 BUBYEHHA AUCUMMNIHU UMKAY npodeciiHoi

nigrotoskn: MexaHika. YactmHa 2. Onip martepianis Ta AgeTani MawuH; EnekTpoTexHika;
MeTano3HaBCTBO, @ TAaKOX € MNiArOTOBKOK A0 BMBYEHHA AUCLUMNAIH, B AKUMX BUBYAIOTLCA i3MYHI
Mmozeni Ta mogeni NPUpPoAHUYMX NpoueciB Ta rpadivyHi cnocobu ix iHTepnpeTau,i.

3. 3micT HaBYaNbHOI AUCUUNAIHK

Ha BMBYEHHA HaBYaNbHOI AUCUMNAIHK BiaBoguTbca 120 roanH/ 4 Kpegutn ECTS.

PeKOMeHAOBaHMﬁ pO3I'IO,CI,ifI HAB4Ya/IbHOIO 4acy

Bcboro Po3nogin HaB4anbHOro Yacy 3a BUAAMM 3aHATb
Kpeautis | FfoanH | Nlekuii | MpaKtuuHi | JlabopaTopHi CPC
3aHATTA 3aHATTA MigrotoBka | MKP | Migrotoska
4o 00 3aHATb
eK3ameHy
4 120 36 18 18 30 2 16

Kypc ¢i3nKn cknagaetbea 3 ABOX 3MiCTOBUX MOAY/IiB. Y TPETbOMY CEMECTPI BUBYAETLCA MOAY/1b
«ONTMKA, aTOMHA Ta agepHa pi3nka»

Posainu i temu Kypcy ¢pisuku:

Po3gin 1. XBunboBa onTuka

Tema 1.1. Binb6umsaHHA i 3a10MIEHHA CBiTAa.

Tema 1.2. IHTepdepeHLuia csiTna.

Tema 1.3. CnocTepexkeHHA iHTepdepeHu,ii cBiTna.

Tema 1.4. Andpakuia csitna.

Tema 1.5. Monapwu3sauia ceitna.

Tema 1.6. lMowWMpeHHA CBITNA B peHOBUHI.

Po3ain 2. EnemeHTH KBaHTOBOI Pi3nKKN

Tema 2.1. CBiTNOBI KBaHTW.

Tema 2.2. POTOHMU.

Tema 2.3. bopiBcbKa Teopis.

Tema 2.4. XBMNbOBi BNAaCTUBOCTI YaCTUHOK.

Tema 2.5. PiBHAHHA WpbogaiHrepa.

Tema 2.6. Atom ligporeny.

Tema 2.7. CniH eneKkTpoHa.



Tema 2.8. lpnpoaa peHTreHiBCbKOro BUNPOMIiHIOBaHHA. PEHTreHiBCbKi cnekTpu.

Po3ain 3. AromHa Ta apepHa ¢isuka

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

Tema 3.2. EnemeHTapHi YaCTUHKK Ta iX BAACTMBOCTI.

4. HasuanbHi matepianu Ta pecypcum

OcHoBHa nitepartypa

1.

7.

8.

®di3nKa: HaBYyanbHUI nocibHuMK / K.B. ABgoHiH, O.B. KoBanbuyk ; MiHicCTepCcTBO OCBITH i
HayKM YKpaiHu, KMIBCbKUIA HaLLiOHANbHWUIA YHIBEPCUTET TEXHONONIA Ta AM3aiHy. - KuiB :
KHYTZA, 2021.

1. Kypc 3aranbHoi ¢i3MKuM: HaB4YaNbHWUI nocibHMK / B.M. Bakantok, A.B. Bakanwok ;
MiHicTepcTBO OCBITM i HayKM YKpaiHKW, |BaHO-PPaHKIBCbKUI HaLiOHAaNbHUA TEXHIYHWUI
yHiBepcuteT HadTu i rasy. - IBaHO-PpaHkiscbK : IPHTYHT, 2021

MexaHiKa : HaBYa/IbHO-MEeTOAMYHUIN MOCIBHUK ANA caMOCTIHOI PoboTK 3 AUCUUNAIHK
"®isnka" : AnAa CTyAeHTiB TexHiYHux cneujanbHocter / C.A. FanodyeHKko ; MiHicTepcTBo
OCBITM i HayKKn YKpaiHn, HauioHanbHMit TexHiuHMn yHisepcuteT "XMI". - Xapkis : TOB "B
Cnpasi", 2021. - 115 c.

Kypc 3aranbHoi ¢i3vKn : HaBYaNbHUI NOCiBHUK / B.M. Bakantok, A.B. Bakantok ;
MiHicTepcTBO OCBiTM i HayKM YKpaiHU, IBaHO-PpaHKiBCbKNI HALIOHANbHUIN TEXHIYHMIA
yHiBepcuTeT HadTw i rasy. - IBaHo-PpaHKiBcbk : IPHTYHT, 2021

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

O.M.Ky3b, O. B. Opo3aeHKo, O.B. AonaHiscbka PISUKA. BUEPAHI PO34ITN ONTUKN.
IHTepHeT-pecypc 3a agpecoto http://physics.zfftt.kpi.ua

NabopaTopHi pobotn 3 Kypcy 3ATAJIBHOI ®IBUKW. IHTepHeT-pecypc 3a ampecoto
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BMBYaTM BignoBigHO A0 rpadika

BUKOHaAHHA NabopaTopHMX pobiT

3aranbHa ¢isuka : nigpydHuk / I.C. ®eniHcbKkuit ; MiHICTEPCTBO OCBITU i HAyKM YKpaiHu,
KWiBCbKMIA HaLioHanbHUI yHiBepcuTeT imeHi Tapaca LUesyeHKa. - KuiB : BugasHMUTBO
"Kapasena", 2020. - 655 c.

JonomixHa nitepartypa

1.

2.

3.

5.

TeopeTnyHa mexaHika. HaB4yanbHuit nocibHuk / YKa.: M.K. WtaHbKo, B.I. LLeBuyeHko, O.C.
OmenbueHko, .. 31064, B.P. Macika, O.M. Nonskos / 3a pea,. LUtaHbKa MN.K. — 3anopix:xa:
HY «3», TOB «BugasHuuyTteo «Cratyc»», 2021. — 463 c.

Enektpuka Ta marHetusm : nigpyyuuk / N. A. Aiayx. — TepHoninb : Migpy4yHUKNK i
nocibHuku, 2020. — 464 c.

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

HaBYaNbHUW KOHTEHT

MeToauKa onaHyBaHHA HaBYaAbHOI AUCLMNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiiiHi 3aHATTA
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http://physics.zfftt.kpi.ua/mod/page/view.php?id=540
http://physics.zfftt.kpi.ua/

No
n/n

Temu nekuiii, nepenik OCHOBHUX NUTaHb

PekomeHpaautii
LLLOA,0 3aCBOEHHA

Po3ain 1. XBunboBa onTuKa

BcTynHe 3aHATTA. ICTOPUYHMIA OrNagL BYEHHA NMPO

OﬂpaLLIOBaHHﬂ TEMU

1 eBiTO. {1eKLI,iﬁHOI'O MaTepiany, poboTa
i3 HagaHOO NiTepaTypoto
BifbuBaHHA Ta 3aN10MIEHHA CBITAA. OnpavutoBaHHA Temum
1 CsiTnoBi xBuni. BiabuBaHHA Ta 3a/0MJIEHHA | NEeKUiMHOro maTepiany, poboTa
cBiTna. AMnnityam i pasm BiabUTOI Ta 3aN0MNEHOI | i3 HaaaHO NiTepaTypoto
XBUJIbHO.
IHTepdepeHu,is cBiTNa. JsonpomeHesa | OnpautoBaHHA TemMu
2 | iHTepdepeHuia.  IHTepdepeHUitHa  KapTUHa. | NeKkuiinHoro matepiany, poboTa
KorepeHTHicTb. i3 HA4AHOO NiTepaTypoto
CnocrtepexKeHHA iHTepdepeHuii ceiTna. | OnpautoBaHHA TeMU
3 | IHTepdepeHUiiHi cxemu. IHTepdepeHL|is B TOHKUX | NeKuiitHoro matepiany, poboTa
NAaCTUHAX. i3 Ha4AHOMO NiTepaTyporo
Ondpakuisa ceitna. MpuHumn MNonreHca-PpeHens. | OnpautoBaHHA TEMU
4 | Bndpakuia  ®payHropepa  Ha  WiAMHIL | nekuiiiHoro maTepiany, pobota
AvdpakuinHa rpatka. Andpakuis peHTreHiBCbKUX | 5 HaZaHoK NiTepaTypoIo
NPOMEHIB Ha KpUCTanax.
MonapusoBaHe Ta NpPUpPOAHE cBiTN0. OTpMmaHHA | OnpautoBaHHA TeMK
NiHiMHO nonApu3oBaHoro ceitnha. EninTnyHa Ta | nNekuiiHoro matepiany, poboTa
5 | KonoBa nonspusauia. OTPUMaHHA eninTUYHO Ta | i3 HaZaHOLO NiTepaTypPoto
UMPKYNAPHO MONAPM3OBAHOrO CBiTAa. AHanis
NoNAPM30BAHOrO CBITAA.
. . . OnpautoBaHHA TemMu
Oucnepcia cBiTNA. lpynosa WBMAKICTb. to .
6 JIeKuinHoro matepiany, pobora

MornnHaHHA Ta PO3CitoBaHHA CBiTANA.

i3 HagaHolo NiTepaTypoto

Po3pin 2. EnemeHTU KBAHTOBOI Qi3NKKN

TennoBe BMMNPOMIHIOBAHHA. 3akoH Kipxroda.

OnpautoBaHHA TeMU

7 | 3akoHu CredaHa — bonbumaHa i BiHa. FinoTesa | nekuiiHoro matepiany, pobota
MnaHka. ®opmyna MNnaHka. ONTMYHA NipoMeTpiA. | i3 HaAaHOK NiTepaTypoto
. . , OnpautoBaHHA TEMU
doTtoedekT. Bnactmeocti poToHiB. TuUCK cBiTha. P ILI' .
8 NeKuinnHoro matepiany, pobota
Edekt KomnoTHa. . .
i3 HagaHo NiTepaTypoto
lnotesa Jlyi pe bponna. CnieBigHoweHHA | ONpautoBaHHA TeMU
9 | HeBu3HayeHocTel Meii3eHbepra. NeKuinHoro maTepiany, pobota
i3 HagaHoo niTepaTypoto
. . OnpautoBaHHA TemMu
XBMNbOBA PYHKLA CUCTEMM YACTUHOK. PiBHAHHA .o .
10 . - . , NeKuinHoro matepiany, pobora
LWpeaiHrepa i MOro 4acTMHHI po3B’A3KM. . .
i3 HagaHo NiTepaTypoto
Po3gin 3. ATomHa Ta AagepHa ¢isuKa
. . . . | OnpautoBaHHA Temu
bynosa aTomiB. ATom BOAHIO i BogHenoAibHi .o .
11 | . ; NeKuinHoro matepiany, pobota
iOHM. ATOMHI 1 MONIEKYNAPHI CNEKTPY. . .
i3 HaZ4aHO NiTepaTypoto
KBaHTOBi uucna. EHepretMyHMin Ta oNTMYHMI | ONpautoBaHHA TEMMU
12 | cnekTpu atoma ligporeHy. KBaHTyBaHHA MOMEHTY | IeKLiiHOro maTepiany, poboTa

imnynbcy. Bupoa)KeHHA eHepreTUYyHux piBHiB.

i3 HAQA4AHOO NliTepaTypoto

S)




3aKOHOMIpHICTb B aTOMHUX cnektpax. [ocnign
13 | Pesepdoppa. AgepHa moaenb atoma. Moctynatu
bopa. docsig ®paHka i lepua. EnemeHTapHa
bopiBCbKa Teopis BOAHEBOro aToMa.

Po3snoain  enekTPOHHOI FYyCTUHW B aTOMI

lpgporeHy. Opb6iTanbHUIA  MaArHiTHUA  MOMEHT

eNeKTPOoHa.

bopoBcbKka TeopiA BOAHEBOIO atoma. | OnpautoBaHHA TeMuU

NeKkuinHoro matepiany, pobora
i3 HA4AHOO NiTepaTypoto

ATOM BOZHIO Y KBAHTOBI mMexaHiLi. [pocTopose
KBaHTyBaHHA. CniH enekTpoHa. MpuHumn Mayni.

OnpautoBaHHA Temu
NeKuiHoro matepiany, poboTa

14 . s )
O6010HKOBA CTPYKTYpa aTOMiB. XapaKTEPUCTUYHI | i3 HaAaHOO NiTepaTypoto
PEHTreHiBCbKi CNEeKTpM.
. . . OnpautoBaHHA TemMu
KeaHTOBI uncna. MpuHumn MNayni. MepiognyHa P LUI' .
15 . NeKuiHoro matepiany, pobota
cuctema enemeHTiB MeHgeneesa. . .
i3 HagaHOO NiTepaTypoto
. OnpautoBaHHA Temu
CnoHTaHHe Ta BUMYLLEHE BUNPOMIHIOBAHHA. .o .
16 JIeKuinHoro matepiany, pobora

Nasepu. . .
i3 HaaHOIO NiTepaTypoto

Cknag, i KBAHTOBI XapPaKTEPUCTMKN aTOMHOTIO
17 | appa. ApepHi cunn. Mogaeni agpa.
PapioakTnBHUIA po3nag,. AaepHi peakdii.

OnpautoBaHHA TeMU
JIeKuinHoro matepiany, pobora
i3 HA4AHOO NiTepaTypoto

Peakuia noainy aapa. TepmoagepHi peakuii.
18 | Knacuoikauia enemeHTapHMUX YaCTMHOK. CKnag i
B3aEMHi MepeTBOPEHHSA eleMeHTapPHNX YaCTUHOK.

OnpautoBaHHA TeMU
JIeKuinHoro matepiany, pobora
i3 HA4AHOO NliTepaTypoto

MpaKTuyHi 3aHATTA

OCHOBHMM 3aBAAHHAM LMKAY NPAKTUYHUX 3aHATb € OBOJIOAIHHA CTYAEHTaMW NPUNOMAMMU i
METOAAMM NPAaKTUYHOTIO 3aCTOCYBAHHA 3HaHb.

Ona niaroToBKM A0 MNPaAKTUYHOrO 3aHATTA CTyAEHT NOBMHEH 1) onpautoBaTM TEOPEeTUYHWIM
MaTepian 3a TEMOK 3aHATTA; 2) BUBYMTU NPUKNAAN PO3B'A3YBAHHA 334a4; 3) NPOMUTK TECT NEpPEBIPKM
FOTOBHOCTi 10 NPAKTUYHOIO 3aHATTA.

Ha npakTMYHOMY 3aHATTI CTyAeHT NOBUHEH: 1) BUKOHYBATK ayAMTOPHI 3a4aui y 30WwunTi; 2) 6patu
aKTMBHY Y4acTb Yy PO3B’A3KY ayAUTOPHMX 3a4ady, BiANOBiAAaTM Ha NOCTABNAEHi 3anUTaHHA LWOAO0
pO3B’A3KY Ta iaen 3aaau.

MicnA npoBepeHHA 3aHATTA CTyAeHT NOBMHeH: 1) BMKOHATM [OMALWIHE 3aBAAHHA MO
po3B’A3yBaHHIO 3a4ad (y pasi BigCyTHOCTI Ha napi, CTyAeHT Ma€e Po3B’A3aTh BCi 3aZa4i NPaKTUKK); 2)
nigroTyBaTMcA 40 3aXUCTY 3a4a4 — BMITU NOACHIOBATU Qi3UYHKUIA 3MIiCT BUKOPUCTaHUX Gopmya Ta Xig,

BNACHMX AYMOK LW040 PO3B'A3KYy 334a4i; 3) 3aBaHTaXKMUTKM 3BIT Ha AUCTAHLiINHUI pecypc; 4) 3aXncTuTh

po3ain.
Ne )
n/n Ha3Ba TeMu 3aHATTA Ta Nepesiik OCHOBHUX MUTAHb
1 IHTepdepeHuia cBiTna. IHTepdepeHUia B TOHKMX nAniBkax. baratonpomeHesa
iHTepdepeHuis.
) Ondpakuia ceitha Audpakuis PpeHena Big npoctux nepenoH AudpakuiiHa peLliTKa.
Ondpakuia peHTreHiBcbKMx npomeHis. Andpakuis Bynbdpa — bperos.




Monapwusauis ceitha 3akoH Mantoca. MNonapusauis ceitha npu BigbMBaHHI Ta

3 | 3ano0mneHHi. opmynun PpeHens. YacTkoso nonapusosaHe ceitno. Popmyna bprocrepa.
Ob6epTaHHA NNOLWMHM Nonspum3aLii.

3aKOHM Tena10BOro BUNPOoMiHOBaHHA 3akoH Kipxroda, 3aKoH 3milLeHHA BiHa, 3aKoH

4 CredaHa—bonbumana. Popmyna Penea—[xunHca, dopmyna MNnaHKa.

5 doToedekT. Epekt KomnToHa. PiBHAHHA EMHWTEWHA Ta MOro aHani3. NanbmisHe
pPEeHTreHiBCbKe BUNPOMiHIOBaHHA, epeKT KomnToHa.

6 bopiscbKa Teopia BOAHEBOro aToma 3aKOHOMIPHOCTI B aTOMHUX crekTpax. MoctynaTtu

bopa. KBaHTyBaHHA eHeprii Ta MOMEHTY imnynbcy 3a bopom.

PeHTreHiBCbKe BUNPOMIHIOBAHHA.

XBWAbOBI BNACTUBOCTI MiKPOYACTUHOK.

bynosa atomHoro agpa. PagioakTueHiCTb. CKnag, i XxapaKTepuCcTnKa aTOMHOro aapa.
9 | Maca i eHeprisa 38’a3Ky aToMHOro agpa. Mogeni atomHoro aapa. AaepHi cuaun. 3aKoH
pafioakTUBHOro po3snajy.

NabopaTopHi 3aHATTA

Y TpeTbomy ceMecTpi CTYAEHTU BUKOHYIOTb NabopaTopHi poboTn 3 umkny «ONTUKa» 1a «ATOMHA
¢di3MKa » BigNOBIAHO A0 BCTAaHOBAEHOrO rpadika Ta po3Knaay 3aHATb.

OCHOBHWMM 3aBAAHHAM LMKAY N1abopaToOpHUX pobiT € HAbYTTA CTyaeHTaMKM A0CBiAYy NPOBEAEHHA
eKCNnepuMeHTaNIbHUX AOCAIAKEHb NPWU MNepeBipLi NOM0XKeHb Teopii Ta 3aCBOEHHA NpasBun 06pobKu
eKCNepUMEHTANIbHUX AaHUX Ta OPOPMNEHHS OAEPHKAHUX Pe3Yy/bTaTiB.

Ona nigrotoBkn go poboTtu B nabopatopii Tpeba: 1) BUBUNTU NOJIOKEHHSA Teopil; 2) nigrotysaTtu
NPOTOKOA AOCNIAMKEHHA; 3) BUKOHATK BipTyanbHy fabopatopHy poboTy; 4) NnpoiTn nonepeaHin Tect
ONA NepPeBiPKM rOTOBHOCTI A0 BUKOHAHHSA 1abopaTopHOi poboTu.

Ona niarotoBkn go pobotM B AUCTAHUIMHOMY pexxumi Tpeba: 1) BUBYMTU NONOXKEHHA Teopii; 2)
niaroTyBatM MNPOTOKOA AOCAIAMKeHHSA; 3) o3HaMoMUTUCA 3 BipTyasibHOKO nabopaTopHolo poboToto.
JAuncTaHLUiMHNI Kypc po3TalloBaHo Ha calTi physics.zfftt.kpi.ua.

Micna npoBeAeHHA 3aHATTA CTYAEHT Ma€ OMpaLtoBaTM TEOPETUYHI 3aMUTaHHA A0 NPOTOKOANY
nabopatopHux pobIiT Ta AN 3aKpinaeHHA HabyTMx 3HaHb NPOMTU OLIHOYHE TeCTyBaHHA A0
nabopaTtopHoi poboTu. lMicha NPOXOAKEHHA TEMU CTYAEHT MAE 3aXUCTUTU PO3/Ain Ha Napi — KOJIOKBiyMmi
(nig yac AUCTaHLIMHOTO peXMmy A0NYCKAETbCA BUKOHAHHSA 3aXMCTy 3ac06amm TeCTyBaHHA).

KokHa bpuraga HaB4a/IbHOI Fpyny CTYAEeHTIB Ma€ CBiN rpadik BUKOHAHHA 1abopaTopHUX PObIT, Lo
Bignosigae 3micTy BignoBiAHOI OCBITHbOI nporpamu. padik BMKOHAHHA POGIT BKAOYAE HOMEpPU
HaBYaNbHUX TUXKHIB B, NOYaTKy cemecTpy, Homepu bpurag, Ta BignosigHi Homepu nabopaTopHUX POOBIT.

Tabnunua Hymepauii nabopatopHux pobit

Po6oui | 1-2 | 3-4 | 56 7-8 | 9-10 | 11-12 | 13-14 | 15-16 | 17-18
TUNKHI
Homep
6purag
I,V 3-1 |37 3-3 . 3-8 3-12 | 3-11
(]
I, VI £ F[33 [31 3-5 = 3-10 3-11 | 3-2 g £
x x x
I, Vi £ |35 |33 3-7 S 3-11 3-10 | 3-8 S z
m o O T ™
IV, Vil 3-7 |35 3-1 X 3-12 3-8 311 | ™
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B Tabauui HaBegeHo po3wmndposKy Hymepauii 1abopaTopHUx pobit

n/n Ne HasBa nabopatopHoi poboTH (KoMn'toTEPHOr0 NPaKTUKYMY)
3-1 BuBueHHsA iHTepdepeHLii cBiTna

3-3 BusueHHA Ppayropeposoi gudpakLii CBiTNa HA WiANHI Ta Ha rpaaLi

3-5 B1BYEHHA NONAPU30BaAHOrO CBIT/IA

3-7 MarHiTHe obepTaHHA NaowWmMHM nonspusauii (epekT Papagen)

3-8 B1BYEHHA 3aKOHIB TEN/IOBOro BUNPOMIHIOBAHHA

3-10 Jocnig ®paHKa - l'epua

3-11 BMBYEHHA CneKTpa BUNPOMIHIOBAHHA aTOMY BOAHIO

3-12 BuBueHHA epekTy Pam3sayepa

6. CamocrTiiiHa poboTa cTygeHTa

CamocrTiliHa poboTa CcTyAeHTa BK/OYAE: OMPALLOBAHHA NEKUiMHOTro maTepiany Ta OKpemux
NUTaHb Teopii, AKi BUMHOCATbCA Ha CAaMOCTIMHE OMpaLoBaHHA, MNiArOTOBKA A0 NPAKTUYHUX 3aHATD,
pO3B’A3yBaHHA 33J4ay AOMALWHLOrO 3aBAaHHA, NIArOTOBKY A0 N1abopaTOpHUX POGIT, BMKOHAHHA
3aBAaHb AOMALUHIX KOHTPONbHMX POBIT, NiATOTOBKY A0 MOAYNbHUX KOHTPO/IbHUX POBIT.

OnpautoBaHHA  NEKUiMHOro MmaTepiasly NpPOBOAMTLCA  PEryaapHO  MNPOTATOM  CeEMeCTpy
HanepenoAHi HACTYNHOI NeKuji i NoNArae B NOBTOPEHHI HaBYaNbHOro MmaTepiany 3a KOHCMEeKTOM Ta 3a
peKoMeH0BaHOto NliTepaTypoto. BUKoHaHHA wiei poboTn notpebye Big 30 Ao 60 XBUAMH.

MiaroToBKa A0 NPAKTUYHMX 3aHATbL NONATAE Y NOBTOPEHHI/BUBYEHHI BiANOBiAHOrO TEOPETUYHOTO
maTepiany Ta po3bopi NpMKNaais po3s’sa3yBaHHA 3a4a4 3 4aHOI TeMWU. BUKOHAHHA Liei po6b0TN BUMarae
Big 1 Ao 2 roaunH.

Po3B’A3yBaHHA 3a4a4 AOMALLIHbOrO 3aBAAHHA NPOBOAWUTLCA 3 METOK 3aKPINAEHHA 3HAHb Ta
YMiHb NPAKTUYHOrO 3aCTOCYBAHHA NOJIOXKEHb TEOPIT, HABYTUX HA AYAUTOPHMUX 3aHATTAX. BUKOHAHHA Uil
poboTn notpebye Big 1 A0 3 roanH.

MigrotoBka o nabopatopHux pobiT nepenbavyae BMBYEHHA CTYAEHTOM 3aKOHIB ¢i3nKK, AKi
nepesipAlTbCA NPU BMKOHAHHI NabopaTopHUX AOCAIAKEHb, METOAMKM NPOBEAEHHS O0CNIAMKEHb,
npunagis, WO 3aCTOCOBYKOTbCA AN BUMIptOBaHb, MOpAAKy O6poOKM pe3ynbTaTiB eKCnepuMeHTy.
BrKkoHaHHsA uiei pobotn notpebye Bia 1 Ao 3 roauH. Micna npoBeaeHHA nabopaTopHoi poboTn
CTYAEHTN NOBUHHI 0pOPMUTM pe3ynbTaTn A0CAIAKEHb: BUKOHATU HEeOobXiaHI o6uncneHHsa, nobyaysatu
rpadikM, pospaxyBaTu MOXMOKKU. Pe3ynbTaT 0OPOOKM eKcnepumeHTasibHUX AaHUX MOBUHHI byTn
npeacTaB/ieHi He Ni3Hilwe HAacTynHoro N1abopaTopHOro 3aHATTA.

JomaliHA KoHTponbHa poboTa (po3paxyHkoBa poboTa PP) cknagaetbea 3 ABOX YacTUH: «Pi3nyHi
OCHOBM ONTUKM» Ta K OCHOBM aTOMHOI Ta AAepHOI Pi3nKn». KoXKHa YacTMHA CKIaAa€EThCA 3 WECTU 3a4au,
BiANOBIAHO A0 Nporpamm Kypcy. Ha BMKOHaHHA KOXHOI 3 4acTMH nepeabadyeHo 5 — 6 TUIKHIB.
MiarotToBKa A0 MOAY/IbHUX KOHTPONbHUX PObIT Nepeabayae NOBTOPEHHA CTYAEHTOM NOMOXKEHb Teopii
Ta iX NPaKTUYHOro 3acTocyBaHHA. BUKOHaHHS Li€l poboTu BuMarae Big, 1 1o 6 roguH.

MigrotoBKa A0 MOAY/IbHUX KOHTPO/IbHUX POBIT Nepeabayvyae NOBTOPEHHA CTYAEHTOM MNONOXKEHb
Teopii Ta iX MPaKTUYHOro 3acTocyBaHHA. MoaynbHa KOHTPOAbHA poboTa nepenbayae cKAagaHHA
KOHTPO/IbHOTO TecTyBaHHA. BMKOHaHHSA Wiei poboTu Bumarae Big, 1 1o 6 roamH.

MiarotToBKa A0 eK3ameHy, Lo BKAOYaE B cebe cnMctemaTusaLito OTPMMAHUX 3HAHb BNPOAOBXK
CEMECTPY Ha pPi3HUX BMAAX AIANbHOCTI, TAKMX AK NEKUii, NPaKTUYHI 3aHATTA, fabopaTopHI 3aHATTA,
KOHTPO/bHI 3axoau. Ha nigrotoBKy Ao ek3ameHy nepeabayeHo 19 roguH.
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MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaNbHOI AUCUMNNIHK (OCBITHBOrO KOMNOHEHTA)

BigBigyBaHHA neKuji, NPakTUMYHUX 3aHATb Ta NabopaTopHUX PobIT € 060B’A3KOBUM. Y pasi
XBOpobM cTyaeHT 30608B’A3aHMA NpeacTaBAATM AOBIAKY MPO TEPMiH MNPOXOAMKEHHS NiKyBaHHA,
0dOpPM/IEHY HaNEXKHUM YMHOM B YCTAHOBI, e NPOXOANNO0 NiKyBaHHA. B iHWMX BUNaakax (Hanpuknag,
CiMmeMHi 06CTaBMHM) NUTAHHA BUPILLYETLCA B iIHAMBIAYaAbHOMY NOPAAKY PA30M 3 BUKNagavem. Y byap-
AKOMY BMUMAAKYy CTyAeHTam peKOMeHAYeTbCA BiABiAyBaTW YCi BMAM 3aHATb, OCKIZIBKM HA HUX
BMKNALAETbCA TEOPETUYHMM MaTepian Ta PO3BMBAIOTLCA HABWYKW, HEOOXigHi ANA BUKOHAHHA
CEMEeCTPOBOroO iHAMBIAYaNbHOrO 3aBAaHHA, N1abopaTopHMX POBIT Ta 4OMALLHIX 3aBAaHb.

Pe3ynbTaTv BUKOHAHUX NPAKTUYHUX POBIT 0GOpPMAIOOTLCA Y BUTNALI 3BiTiB, HANUCAHUX Big PYKW.
3BiT cynpoBogKyeTbca dopmynamu, rpadikamm — enemeHtTammu, AKi NiATBEPAXKYOTb BUKOHAHHA
3aBAaHb Ta o4epKaHi pesynbraTu.

3a gucTaHuiiHoi dopmMM HaBYAHHA 3BiT BUKOHYETbCA Bifg, PYKM, i Ha NepeBipKy HaAa€eTbca Y
Burnsagi ¢anny B pdf dopmari. BesanocepeaHin 3axucT Biabysaerbcs y dopmi cnisbecian, 3anmTaHb-
BiANoBiaen. 3axuiLeHi poboTu cTyaeHTn HaacunaTb B Google Class ae nepesipAaoTbes i 36epiratoTbes.

Mia 4Yac npoBeAeHHA /NEKUiHMX, MNPAKTUYHUX Ta N1abOPATOPHUX 3aHATb 33a6OPOHAETLCA
BMKOPUCTOBYBATU MObiNbHi TenedoHM Ans CninKyBaHHA Ta HE CaHKLIOHOBAHOrMo NOLWYKY iHPpopmau,ii B
IHTepHeTi. IX MOMHa BMKOPUCTOBYBATU TiZIbKM ANA MNPOXOAMKEHHA TECTyBaHHA, a TaKoX AanA
nposefeHHA o064YMCNeHb Ha NPAKTUYHUX | NabOPaAaTOPHUX 3aHATTAX Ta BUMIPIHOBAHHA 4Yacy Ha
nabopaTtopHMX 3aHATTAX (B pasi HAABHOCTI B CMApTHOHI BiANOBIAHMX NPOrpaMHUX NPOAYKTIB).

B pas3i agucTaHuiiHOT ¢OpMW HaBYaHHA Ha NeKuUii BWUKAAZa4Y KOPMUCTYETbCA BAACHUM
npeseHTaUiHMM maTepianom; BUKOpUCTOBYE Zoom Ta Google Meet gna BMKNaAaHHA HAaBYaNbHOrO
matepiany, IDroo ana npoBeAeHHA NPaKTUYHMX 3aHATb, Class Time pna npoBeAeHHA NOTOYHOrO
KOHTPOAO. Pe3ynbTaTn BUKOHAHHSA 3aBAaHb CaMOCTIMHOI pob0TU CTyAEeHTM 3aBaHTaxytoTb B Google
Class.

[0 BUKOHaHHA nabopaTopHMX pobiT A0NYCKaOTLCA CTYAEHTM 33 YMOB: 1) NpuUcyTHOCTI Ha napi; 2)
HaABHOCTI NPOTOKoAY; 3) Nicas yCnilWHOro NPOXOAXKEHHA BXiAHOIO KOHTPO0. Pe3ynbTaTi BUMipOBaHb
CTYAEHTM 3aHOCATb Y NPOTOKOA i Npea’aBNAOTb BUKAaAady AN nepesipkn. He nepesipeHi aaHi ao
3aXUCTy He NpuimaloTbea. [nA 3axucTy nabopaTtopHoi poboTu CTyaeHT NOBMHEH AaTw BignoBigb Ha
KOHTPO/IbHI  3anNUTaHHA, NpaBuIbHO OPOPMUTM pe3yabTaTh BUMIpPIB (po3paxyBaTM 3HaAYEHHA
HeobXiiHMX BeNMUUMH, NobyaysaTy rpadiyHi 3a/1eXKHOCTI BiANOBIAHO 0 iCHYOUYMX NPaBWJI, 064YNCAINTH
NOXMBKM, 3aNNCATM OCTATOYHI Pe3yNbTaTU AOCAIAXKEHHA 3 AOTPMMAHHAM NPABU OKPYINEHHA, 3p06UTH
BMCHOBKM Mo poboTi).

[0 KOHTPONbHUX 3ax0p4iB, Ha MPAKTUYHUX 3AHATTAX OONYCKAOTbCA TiIbKM Ti CTYOEHTW, fAKi
NPUCYTHI Ha 3aHATTI.

3aBAaHHA [OMALWHbOI KOHTPOJIbHOI POBOTU CTYAEHTU BUMKOHYIOTb B OKPEMMX 30LUMTAX,
3anuCcyoYn BUKOHaHI Aji akypaTHO i po36ipanBo. 3axuct pesyabTaTiB BUKOHAHHA po60OTM NPOXoANTb B
YCHi dopmi, B X0A4i AKOI CTYAEHT NOBUHEH JIOFYHO Ta OBGFPYHTOBAHO MOSACHUTU PO3B’A3YBaHHSA BCiX
3aBAaHb.

3aoxouyBasibHi H6ann BUCTaBNAKOTLCA 3a: aKTUBHY POBOTY Ha MPAKTUYHUX 3aHATTAX; y4acTb Y
$aKyNbTETCbKMX Ta iIHCTUTYTCbKUX ONiMniagax 3 ¢i3uKK. KifbKicTb 3a0xo4yBaHux 6anis He binblie 5. [lo



PENTUHTY CTYAEHTa A0AATKOBO BKAOYAOTLCA Hanum, oaeprkaHi Ha CTYAEHTCbKUX (iSUYHUX HAYKOBO-
NPaKTUYHUX KOHdEpPEeHLIAX 33 YMOBU Npea’aBNAeHHA BiANoBigAHOro cepTudikaTy.

3aoxouyBanbHi 6ann BUCTaBNAIOTLCA 3a: aKTUBHY POOOTY HA MPAKTUYHUX 3AHATTAX; Y4acTb y
iHCTUTYTCbKMX oflimniagax 3 Gi3anKKM; y4acTb Yy CTYAEHTCbKUX KOHPEPEHLAX, 3a TEMaMW, AKi BXOA4ATb 4,0
AAHOTo Kypcy, 3a YMOBM npea’aBieHHA BignosigHoro ceptudikaTy. KinbKicTb 3ao0xovyBaHux 6anis He
6inbwe 5.

MoniTMka pepnamHiB Ta nepecknagaHb: BM3HAYaAeETbCA M. 8 [ONOXKEHHSs NPO MNOTOYHWUA,
KafieHAAPHWUIM Ta CEMEeCTPOBMIN KOHTPOIb pe3ybTaTiB Has4YaHHA B KMl im. Irops CikopcbKoro.

Yci y4acHMKM OCBITHbOrO MpoOLEecy: BUKAaZayi i CTyAeHTM B npoueci poboTn BMBYEHHA
ANCUMNIIHM  MaloTb KepyBaTUCb MNPUHLUMNAMKM aKaAemiyHoi AobpouyecHocTi, nepepbayveHnmM
«Kogekcom uyecTi HauioHanbHOro TexHiYHOro yHisepcuteTy YKpaiHM «KWIBCbKUI NOAITEXHIYHWI
iHcTUTYT»» https://kpi.ua/code.

AKagemiyHa A06pOoYecHiCTb Ma€e Ha yBasi OBOMOAIHHA CTYAEHTOM HeobXiAHMMW 3HaHHAMM Ta
YMIHHAMKM Ta 34aTHICTb NPOAEMOHCTPYBATM Ui 3HAHHA Ta YMiHHA. AKagemidyHa He AobpoyecHicTb
NPOABAAETLCA Y 3aCTOCYBaHHI CTYAEHTOM LUNAPranoK, HeCaHKLIOHOBAHOro A0CTyny B IHTepHEeT ToLo
nif Y4ac KOHTPOANbHMX 3axoais (3axmucty AKP, nabopaTopHUx pobiT, BUKOHAHHI 3aBAaHb MOAYNbHUX
KOHTPO/AbHUX pObIT, nigrotosui Bignosiaen Ha icnuTi). B pasi BUABNEHHS aKaeMiyHOi He
A06p0OYECHOCTI KOHTPOIbHMI 3aXxiA ANA 4AHOrO CTYAEHTA NPUNUHAETLCA | NePEHOCUTBCA Ha iHLWWI Yac,
a TAKOXK HapaxoByoTbCA WTpadHi 6anu.

8. Buau KOHTPO/I0 Ta peiTUHroBa cUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYaHHA (PCO)

PentuHr 3 gucumnninm (PL) BpaxoBye poboTy CTyAeHTa NPOTATOM CeMeCTpy Ta PiBeHb 3HaHb i
HABUYOK, BUABAEHUX HUM Ha iCnTI.

PenTuHr 3 gucumnnniin GopmyeTbca K cyma 6anis, HapaxoBaHUX CTYAEHTY 3a:

® pe3y/bTaTaMM BUKOHAHHA 3aBAaHb Ha MPAKTUYHUX 3aHATTAX;

® pe3ynbTaTamm NabopaTopHUX 3aHATb;

® BUKOHAHHA MOAYNbHOT KOHTPObHOT poboTn (MKP) ;

® MOTOYHMUIM KOHTPO/Ib 3aCBOEHHA OKPEMUX TEM;

® BUKOHAHHA 3aBAaHb OTPMMAHMX Ha EK3aMeHi.

PelTUHT 3 AMCLUMNNIHM PO3PaxoBYETbCA 3a Gopmynoto peiiTuHrosa ouiHka (Ry) 3 kpeguTHOro
moayna GopMyeTbCa AK cyma 6aniB NMOTOYHOI YCMiLLHOCTI HAaBYaHHA — CTAapPTOBOro PeUTUHry (rc) Ta 6anis
OTPUMaHMX Ha icnuTi (r, ):

Ry=I.+1,.
CTapTOBOro PEUTUHI € CYMAPHOHO OLLIHKOI 338 BUKOHAHHA CTYAEeHTOM 3aBAaHb NOTOYHOIO KOHTPOAIO
Ta MOAYNbHOI KOHTPOAbLHOI poboTH:

e=> T, +r,
k

rn —6annM NOTOYHOro KOHTPOAK, v — Dan OTPMMAHMM Ha MOAYNbHIN KOHTPOAbHIN poboTi.
MaKcumanbHa KinbKicTb 6aniB cTapToBOro penTuHry cknagae 50 6anis.

KpuTepii ouiHoBaHHA pe3ynbTaTiB poboTu B cemecTpi HaBeaeHi B Tabauui 1, wrpadHi Ta
3a0xo04yBasibHi 6ann- B Tabaunui 2.
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Tabnavua 1 PEATUHITOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Bupa poboTtu KinbKicTb MakcumanbHuii 6an Cyma
(KoHTpONBHMI 3axia) (minimanbHWt 6an)
MpaKTU4Hi KoHTponbHi poboTn
18(7) 3(1,8) 21(12,6)
3aHATTA
NabopaTtopHi 3axuct pobotun
3aHATTA 9(6) O(])OpMneHHﬂ npoToOKONY 4 (2'4) 24(14'4)
Tect

MKP . 5(3) 5(3)
Cyma Barosux 6aniB KOHTPOJIbHUX 3aX0AiB 50 (30)

Ta6bnuusa 2 LUTPA®HI TA 3AOXO4YBA/IbHI BANU

Bug gianbHoCTI banun
1.HecBo€4yacHe BUKOHAHHSA 3aBAaHHA -0,2
2. BigcyTHicTb Ha nekLii abo Ha NPaKTUYHKUX 3aHATTAX 6e3 NOBaXKHUX NPUUUNH -0,2
3. HecBoeyvacHe BMKOHaHHA MKP (3anisHeHHA Ha TUXKAEeHb) -1

4. AKTMBHA pob0Ta Ha NPaAKTUYHUX 3AHATTAX +0...1,5
5. MigrotoBka Aonosiai 3 3agaHoi Temu (nNpeseHTauia Ta BUCTYN nepej,
OAHOrpynHMKamm) +2
6. Bci po60TH 3aaHi BY4AaCHO (OCTAHHE 3aHATTA) +1,5
MaKcnmanbHa cyma 3a0Xxo4yBasnbHUX Rs 5

KaneHdapHuli KOHMpoab: Npo8oouUMbCA 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYH020 CMAHy
BUKOHAHHSA 8UMOe cunabycy. [1na ycniuHo20 npoxooxeHHA cemecmposoi amecmayii pelimuHzosuli
6as cmydeHma Mae cmaHosumMu He Huxc4ye 50 % 8i0 MAKCUMAsIbHO MOM(AUBOI cymu basnie Ha
rnomoyHuli nepio0.
CemMecTpOBUI KOHTPO/Ib: EK3aMeEH

[o eKk3ameHy A0MNyCKaloTbCsA CTYAEHTU, KOTPi 32 pe3y/bTaTaMu NOTOYHOTO KOHTPOIO Habpanu
He meHLe 30 6anis (60 % Big MaKCMMabHO MOX/IMBMX) 3@ YMOBMW 34a4i BCix labopaTopHUX pobiT,
BMKOHAHHSA YCiX 3aBAaHb MPAKTUYHUX 3aHATb Ta MO3UTUBHOIO Pe3y/abTaTy BUMKOHAHHA MOAY/NbHOI
KOHTPONbHOI poboTn (He meHwe 60 % NpaBUAbHO BMKOHAHUX 3aBAaHb). Bci udu cemecmposozo
KOHMpost (MpakmuyHi 3aHamms, nabopamopHi 3aHamms, MKP) nosuHHi 6ymu 30aHi He meHwe 60%
8i0 MakcumanbHux 6asnie, 8u3Ha4YeHUX 0414 Yyb020 3ax00y. 3a pe3ynbTaTaMM eK3aMeHy CTyAEeHT MoXKe
HabpaTtn 50 6anis.

Tabaunua 3 Kputepii ouiHIOBaHHA Ta KinbKicTb 6anis Ha icnuTi.

Kputepii Kinbkictb
6anis
CTYAEHT AEMOHCTPYE MOBHI i rMOOKI 3HAHHA HaB4YaNbHOro MaTepiany, BMi€ 45-50
NpPaBUAbHO BUKOPUCTOBYBATM 3HAHHA
CTYAEHT AEMOHCTPYE XOPOLWi 3HAHHA HAaBYa/IbHOrO MaTepiany, BMi€ NPaBUJIbHO 35-44
BMKOPUCTOBYBATU 3HAHHA
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CTYAEHT AEMOHCTPYE XOpOLli 3HAHHA HaBYa/NbHOro martepiany, ane AOMYCKae 25-34
OeAKi HETOYHOCTI, WoA0 BUKOPUCTAHHA OTPMMAHMX 3HaHb

CTYyAEeHT AeMOHCTPYE 3340BiNIbHI 3HAHHA HaBYabHOro MmaTepiany, afie AONyCKae 20-24
CyTTeBi HETOYHOCTI, WOA0 BUKOPUCTAHHA OTPMMAHUX 3HaHb

CTYAEHT AEMOHCTPYE 3a[l0Bi/IbHI 3aCBOIB TEOPETUYHWNIA MaTepian, afe A0NyCKae 6-19
CYTTEBi MOMMIKM, LLOA0 BUKOPUCTAHHA OTPMMAHMX 3HAHb

He3340Bi/ibHe 3HAHHA Teopii Ta BIACYTHICTb BMIHHA Ta HAaBWYOK Yy BUPILLEHHI 0-5

NOCTaBNEHUX 3aBOaHb

Ymoeu donycKy 0o cemecmposo20 KOHMposr: cemecmposuli pelimuHe binowe 30 b6anie.

rn — MiHiMmansHUl 601 OMPUMAHUL HG NPAKMUYHUX 3aHAMMAX CKnadae 12,6;
rn — miHimaneHul 6aa ompumaruii 3a 1abopamopHi cknadae 14,4;
rv — MiHiMmansHuUl 6an ompumaHuli 3a MKP cknadae 3.

CmydeHmu AKi ompumanu meHwe MiHimanbHo20 6asny 3a 00Hy i3 CKNadoeuUX MOMOYHO20
KOHMposo 00 cemecmpoeo20 KOHMpOoo He donycKaromoca. banu 00HO20 i3 Nomo4yHoz20
KOHMposo He nepekpusaroms 6a1u iHWO20 MOMOYHO20 KOHMPOAIO.

PelimuHzoea oyiHKka 8i0rnoegidae yHisepcumemcoKill WKaAsi, OYiHKU 3HOHb 30 KOO
npedcmasneHa 8 mabauyi4.

Tabnuua 4 BignosigHOCTI peMTUHIroBMx 6anis oLiHKAM 33 YHIBEPCUTETCbKOO LLKANOLO:

Kinbkictb 6anis OujiHKa
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apnoBinbHO
He BMKOHaHi ymosu He ZonyleHo
[0MNYyCKy

4. fNopatKosa iHpopmauia 3 agucumMnaiHn
Dopatok 1. MNepenik nuTaHb, AKi BUHOCATbCA Ha CEMECTPOBUM KOHTPO/Ib

. 3aKoHW niHiliHOT onTUKK. MNpupoaHe Ta noaspmusoBaHe CBiTN0. 3aKkoH Mantoca.
. ABnue iHTepdepeHLuii. KorepeHTHicTb.

. baratonpomeHeBa iHTepdepeHu,is.

. Asnwe andpakuii. YMOBU CNOCTEPEIKEHHA.

. MpuHumn MNonreHca-dPpeHens.

. Andpakuis PpeHens. 3oHu PpeHens.

. Andpakuis PpayHrodepa Ha WinnHu.

. AndpakuitHa rpatka. MiHiMymu Ta Makcumymu andpakLinHoi KapTUHN.

O 00 N OO U1 B WIN B

. MpupogHe Ta nonapusosaHe cBiTN0. 3aKoH Mantoca.
10. Oncnepcia ceiTha. HopmanbHa i aHOManbHa gucnepcis.
11. MornnHaHHA cBiTNa.

12. 3aKOHM Tena10BOro BUNPOMIHIOBAHHSA.

13. dopmyna MNnaHka.
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14. ®oTOHM Ta iX BAACTUBOCTI.

15. NlanbmiBHE peHTreHiBCbKe BUNPOMIHIOBAHHA.
16.PoToedekt. Popmyna EMHWTENHA.

17.EdpekT KomnToHa.

18. EnemeHTapHa 6opiBCcbKa Teopia BOAHEBOro aToOMa.

19. 3aKOHOMIpPHOCTI B aTOMHUX cneKkTpax. Popmyna banbmepa.
20. Noctynatn bopa. KBaHTYBaHHA eHeprii Ta MOMEHTY iMNyAbey.
21. Jocnign ®paHka i lepua.

22. MpaBuna KBaHTyBaHHA KON0BMX OpOIT.

23. XBM/1IbOBi BN1IACTMBOCTIi MiKPOYaCTUHOK.

24. MpuHUMNM HeBU3HaYeHocTen lelizeHbepra.

25. PiBHAHHA WpeaiHrepa. XsunboBa GyHKLIA.

26. PiBHAHHA LW peaiHrepa. Pyx BiIbHOT MiKPOYACTUHKMU.

27. PyX MiKpOYaCTUHKM B OAHOBMMIPHIN «NOTEHLaNbHIN AMI».
28. TyHenbHWUI edeKT.

29. KBaHTOBa Teopia BOAHEBOro aToma.

30. MyAnbTMNNETHICTb CNEeKTPIB, CNiH eNeKTPoHa.

31. PeHTreHiBCbKi CNeKTpu.

32. MexaHi4YHWUI Ta MarHiTHUA MOMEHTM aTOMa.

33. Jocnign WTepHa i Fepnaxa.

34. MpuHumn Mayni.

35. Po3noAin eNeKTpPoHiB B aTOMi 33 eHepreTUYHMMU PiBHAMMU.
36. MonekynapHi cnexktpu.

37. Nasepw. MpuHumnnu aji.

38. Cknapg, i XxapaKTepMCTMKM aTOMHOTO A4pa.

39. Maca Ta eHepria 38’A3Ky agpa.

40. Mogeni aToMHOro agpa.

41. PafioaKTUBHICTb.

42. ApepHi peakduii.

Jlekmop 3aauwae 3a coboro npaso 3miH8amMu nNopsA0oK 8UKnady Ha84asbHO20 Mmamepiany,
4acmkKoeo (io2o 06’em i 3micm 3anexcHo 8i0 nizHasanbHUX Mmoxcausocmeli cmydeHmie i 30amHocmi
i020 3aCBOEHHA.

Po6ouy nporpamy HaBYanbHOI gucuMnaium (cunabyc):

CKnapgeHo cTapwum BUKNaZavyem Kadeppu 3aranbHoi GisMKM Ta MoOAENtoBaHHA isUYHUX
npouecis JonaHiscbkoto Onbroto BanepiisHoto

YxBaneHo Kadeapoto 3aranbHoi ¢isvkn Ta moaentoBaHHA GisnuHmnx npouecis (npotokon Ne 1/06-
25 Big 25.06.2025)

NMoropaeHo MNoroaxeHo MeTtoauuHoto Komicieto HH IM3 im. €. O. MaToHa (npoTtokon Ne 11/25
BiZ 26.06.2025)
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