gu HauioHanbHUI TeXHIYHUI YHiBEpCUTET YKpaiHU KA(I)EI[PA .
«KUIBCbKUIA NONITEXHIMHUA IHCTUTYT 3AT'AJIBHOI ®I3UKHU
ag imeHi ITOPA CIKOPCbKOIO» dOMD

®PI3UKA. YacTuna 2
Po0oua nporpama HaB4aabHOI AucuHILIiHA (Criadyc)

PexBi3uTH HABYAJIBHOI AUCIUILIIHA

PiBeHb BUIIIOI OCBITH [epmnii (6axkanaBpChbKHii)

I'any3b 3HaHB 17 EnexTpoHika Ta TeJIeKOMYHIKallii
CrneuniaJbHICTH 176 Mikpo- Ta HaHOCHCTEMHA TEXHIKa
OcsBiTHs mporpama EnexTpoHH1 MiKpO- 1 HAHOCUCTEMH Ta

TEXHOJ0T1i, MIKpO- Ta HAHOEJIEKTPOHIKa

Craryc AucuMIuIiHA Hopmarusna
dopma HABYAHHA ovHa(JACHHA)
Pik migroroBku, cemectp | 1 Kypc, BECHAHUIN ceMECTP

O0cHar IucuUIIiHA 6 kpenutiB: 180 ronuH (neHHa: 54 roauHU —
nexirii, 18 roguH — npaktuyHi, 18 rogun — mabopaTopHi,
90 rogun — CPC)

CemecTtpoBuii kouTpoasb/ | Exsdamen/MKP, JIKP

KOHTPOJIbHI 3aX011

Po3kJaja 3aHsTH http://rozklad.kpi.ua/Schedules/ScheduleGroupSelec
tion.aspx

MoBa BUKJIaJaHHA Ykpainucvka

Indopmanis npo Jexkmop: x.d.-M.H., nouieHT [loromapenko Jlimis

KepiBHHKA Kypcy / [TetpiBna, |.Ponomarenko@kpi.ua, 0672796629

Ilpakmuuni: x.d.-m.H., noueHt [Tonomapenko Jlimis
[etpiBua, |.Ponomarenko@kpi.ua, 0672796629

Po3mimeHHst Kypcy https://campus.kpi.ua ; http://physics.kpi.ua/ ;
http://zitf.kpi.ua/ ;

IIporpama HaBYAJbHOI AUCIUIIIHU
1. Onuc HaBYAJIBHOI TUCHUILUIIHM, Il MeTa, MpeaAMeT BUBYCHHS

BHUKJIA1a4iB

Ta pe3yJbTATH HABYAHHS

[Iporpamy HaBuanbHOI AucHUIIIHA «®Di3uKa-2» CKIAJEHO BIAMOBIIHO [0

OCBITHBOI mporpamu «Mikpo- Ta HAaHOEJNEKTPOHIKa» MIATOTOBKM OakaliaBpa
cnerianbHOCTI 153 Mikpo- Ta HAHOCHUCTEMHA TEXHIKA 3 MIKPO- Ta HAHOCHCTEMHOT


http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx
http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx
mailto:l.Ponomarenko@kpi.ua
mailto:l.Ponomarenko@kpi.ua
https://campus.kpi.ua/
http://physics.kpi.ua/
http://zitf.kpi.ua/

TEXHIKH.

Mema HaBYaJIbHOI JUCUUIUIIHM — BUBUEHHS OCHOB OJHI€T 13 (hyHAaMEHTAIbHUX
HayK MPUPOJO03HABCTBA, 1110 BIUIMBAE HA BC1 CPepH AISUIBHOCTI JIFOJIUHU 1 € HEOOXITHOIO
CKJIQJI0BOO JIJIsl MIATOTOBKHU (haxIBIIIB MIKpO- Ta HAHOCUCTEMHOI TEXHIKH.

IIpeomem HaBYANIBHOI IUCLMIUTIHA — 3aKOHHU T4 METOJIM KJIACUYHOI Ta Cy4acHOi
($13UKM y ranys3i eneKTpOAMHAMIKY Ta KBAaHTOBOI (DI3UKH.
Komnemenmmuocmi:

- 3K 1. 3gaTHIiCTh 3aCTOCOBYBAaTH 3HAHHA y TPAKTUYHUX CUTYaIIisIX.

- 3K 2. 3nanHs Ta po3yMiHHS NPEeIMETHO1 001acTl Ta pO3yMiHHA NPoQeciiHOoT
IISTIBHOCTI.

- @K 1. 3narHicTh BUKOPUCTOBYBATH 3HAHHS 1 pO3YMIHHS HayKOBHX (DaKTiB,
KOHUEMN11, TeOpil, MPUHIUIIIB 1 METO1B JJISI TPOCKTYBAHHSI TA 3aCTOCYBaHHS
MIKpPO- Ta HAHOCUCTEMHOI TEXHIKH.

-  ®K 3. 31aTHiCTh BUKOPUCTOBYBATH MAaTEMATHYH1 IPUHIIUAIIH 1 METOTU JIJISI
IPOEKTYBAaHHS Ta 3aCTOCYBAaHHS MIKPO- Ta HAHOCUCTEMHOI TEXHIKH
IIpoepamni pe3ynomamu Ha84aAHHSL.

- IIPH3. 3acTtocoByBaTu 3HaHHS 1 pO3yMiHHS (DI3UKH, BIIMOBIHI TEOPIi, MOJIE1 Ta
METOM JIJIsl pO3B’A3aHHS IPAKTUYHUX 3a/1a4 CUHTE3Yy IPUCTPOIB MIKPO- Ta

HAHOCHUCTEMHOT TeXHIKH.

2. IIpepeKBi3uTH Ta NOCTPEKBI3UTH AUCHUILIIHU (Miclle B CTPYKTYPHO-
JIOTiYHIN cXeMi HABYaHHS 32 BiIMOBIIHOI0 OCBITHBOIKO MPOrPaMoIo)
JIist  yCHIITHOTO 3aCBOEHHS JUCLMIUIIHKM CTYJAEHT MAa€ OIaHyBaTH

TaKUMU JUCITUIUIIHAMH K «MaTeMaTHIHUN aHaji3», K AHATITHYHA TeOMETPIsY,
«IHpopmaTHKa», OCKUILKH BOHU CHPHUSAIOTh PO3YMIHHIO (PI3MUHHMX IPOIIECIB 1 SBUII, HA
SKUX TPYHTYETbCS (DYHKIIIOHYBaHHS MIKpO- Ta HaHOCHCTeM. KOMIETEeHTHOCTI, 3HaHHS,
YMIHHS Ta JIOCBil, OTpUMaHI B TIPOIECI BHUBUCHHS JUCHUIUTIHU «Dizuka-2y,
BUKOPUCTOBYIOTHCS MPH MOAAIBIIOMY BUBUEHHI TOHSTH Ta IPUHIIUIIB (P13UKH TBEPIOTO
Ti1a, TBEPAOTUILHOT €NEKTPOHIKH, (PI3UIHIUX OCHOB MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

3. 3MicT HAaBYAJIBHOI AUCHUILTIHI

Jlucrurutina po3aiyieHa Ha Ba CTPYKTYPHO-JIOTTYHUX MOYJIS :

Monyasb 1. EnexrpomartiTai konuBanss Ta xBuwii. Tema 1. BinpHi KoTMBaHHS

B KOHTYpI

Tema 2. BumyteHi enekTpuyHi KOJIUBAaHHS

Tewma 3. XBmitboBi nmponiecu Tema 4. XBHIIbOBa ONITHKA

Monyab 2. EnemenTu KBaHTOBO1 (pi3UKH Ta (DI3UKH MAKPOCUCTEM.

Tema 5. ®oToHM

Tema 6. XBui ne-bporins

Tewma 7. PiBustnus peoginrepa
Tema 8. AToMm rigporeny
Tema 9. Crin enexktpoHa



Tema 10. baratoenekTpoHHI aTOMU

Tema 11. [lepmmii 3akoH TepMoauHaMiKi. OCHOBU MOJIEKYIISIPHO-KIHETUYHO1
TEOPIi.

Tema 12. Cratuctuna ¢izuka. Posnoainu Makcsenna ta bonsimMana.

Tema 13. [Ipyruii 3akoH TepmoauHaMiku. EHTpomis.

Tema 14. KBaHTOB1 CTaTUCTHUKH.

4.  HapuaabHi MaTepiajin Ta pecypcu

bazosa nitepatypa:
1. Kyuepyk .M., l'opbauyk [11. 3aransHuii kypc ¢izuku. MexaHika.
MonekynsipHa ¢i3uka. K: Texnika, 19909.
2. Kyuepyk I.M., I'opbauyk L1., Jlyyux I1.11.3aransunii kypc izuku. Enektpuka it
maruetnsM. K: Texnika, 2001.

3. Kyuepyk .M., I'opbauyk I.1. 3aransauii kypc pizuku. Ontuka. KsantoBadizuka. K:
Texnika, 1999.

4. 30ipHuK 3a71a4 13 3araabHol (hi3uku. [Enexkrponnuii pecype | — HaBdY. moci0. s
CTYJICHTIB 1H)KCHEPHO-TeXHIUHUX crienianbHocTedt/ Yknan. B.I1. bpurinens, .M. Penanos,
JLIL. TTonomapenko, H.O. Sxynina. — KIII im. Iropst Cikopebkoro, 2022. — 230c.
https://kzf.kpi.ua/wp-
content/uploads/2023/01/%D0%97 %D 0%B0%D 0%B4%D0%B0%D 1%87%D0%BD%D0
%B8%D0%BA%20%D0%9A%D0%97 %D 0%A4%20%D0%9A%D0%9F%D0%86-22.pdf
5. BuBueHHs BUIBHMX KOJIMBaHb B EJIEKTPUYHOMY KOJIMBAIBLHOMY KOHTYpi. MeTo.
BKa3iBKM 10 BUKOHaHHsA Jab. poOoru. VYrkmaa. B.IL.  Bpueineyn, O.0.Iycesa,
1. B.Jlinuescoxuti ma in. K.: HTYY «KIII», 2008.

6.BuBueHHS BHMYIIEHUX KOJHMBAHb B €JIEKTPUYHOMY KOJUBAIHLHOMY KOHTYpi. MeTo.

BKa3iBKM JI0 BHKOHaHHA J1ab. poboru. VYrkmaa. B.II  bpuecineys, O.O0.[ycesa,
1.B.Jlinuescoxuii ma in. K.: HTYY «KIII», 2008.
Jlonomioicna miteparypa.

1. Kypc 3aranbnoi ¢izuku. HaBganbHul MOCIOHUK JJI BUIIMX HABYATHBHUX
3aknaniB. / Kapmasin B.B., Cemenens B.B.-K.: Konmop, 2016.-786 ¢

2. Kypc 3aranpnoi ¢izuku : migpyd. ansg crya. BH3 1y 6 7. / OHY im. LL
MeunukoBa; 3a 3ar. pea. B. A. Cmuntunaa. — Ogeca @ Actpornpunt, 2011. - T.4 : OnTuka
/ B. A. Cmuntuna, 1O, @. Bakceman. — 2012, — 275 c.

Inpopmayiiini pecypeu

1. Enextponnuii kamnyc KIII im. Irops Cikopcbkoro, MeTOIUYHE
3a0e3neyeHHs 10 kKpeauTHoro Moayis «®Pisuka — 1» http://login.kpi.ua

2. HaykoBo-texniuna 6iomioteka  KIII  im.  Irops  Cikopchkoro
http://library.kpi.ua.

3. Hamionampna 6i6mioreka  Ykpainm  imeni  B.I.  Bepnancekoro:
http://www.nbuv.gov.ua/
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HaByajibHUII KOHTEHT
5. Meroauka ONAHYBAHHS HABYAJbHOI JUCHMIUVIIHM (OCBITHBOIOKOMIIOHEHTA)

HaBuanbHa yacTHHA JUCHUIUIIHYU CKJIaJeHa 3 JEKUIHHOTO MaTepialy, IPaKTUYHHUX 3aHSTh,
nabopaTopHUX poOIT Ta KOHTpoJbHUX 3ax0AiB y BUrisal MKP ta JIKP. [Ipu BuknaganHi
JUCLUIUTIHA PEKOMEHIYEThCSl TOOYAYBATH O3HAMOMIIEHHS CTYJIEHTIB 3 IPEIMETOM TaKUM
YUHOM, 100 BOHU HE TUIBKM OTPUMYBAJIM TY YH 1HIIY 1H(OPMAILIII0 CTOCOBHO KYPCY, SIKUH
BUBYAETHCS, aJIe ¥ BIIUYBaJIH 3B’ 130K MK PI3HUMH TEMaMU MOAYJIS. 3arajJlbHU METOIUYHUN
MIAX1JT A0 BUKJIAIaHHS HABYAJIbHOT JUCIUIUTIHM BU3HAYAETHCS 5K
KOMYHIKaTUBHO-KOTHITUBHHMM Ta MPOQeCciiiHO- OPIEHTOBAHUIM, 3T1JIHO 3 IKUM Y HEHTP1
OCBITHBOTO MTPOLIECY 3HAXOUTHCS CTYJEHT — Cy0’ €KT HaBYaHHS 1 MallOyTHIN (axiBelb.

Jlexyitni 3auammsi

Ne HazBa Temu nekiii Ta nepesnik OCHOBHUX MUTaHb
3/1
1 I'apmoniuni konuBanHs. Buaum konuBanb. BinpHI Ta BuMYyIIeH

konuBaHHs. ["apMoHIuH1 KonuBaHHA. J{udepeHiianbHe piBHIHHS TapMOHIYHUX

konuBaHb. KonuBanpuuii koHTyp. KonuBaHHS B i7lealbHOMY KOHTYPI, BJIACHJ

yacToTa KOHTYpy. EHepris KoquBaHb B 11€aIbHOMY KOHTYPI.
Jlirepatypa: [2], 12.1.

2 BisibHi koMBaHHS B KOHTYPI i3 3aracannsM. BinpH1 3aracaroui
KOJINBaHHS B KOHTYpI, aMIUTITy/Ia Ta 4YacTOTa 3aracaloynx KOJIHBaHb.
XapaKTepUCTUKH 3aracaHHs.

Jlitepatypa: [2], 12.2; [5]
3 BumyiieHi kojiuBaHHs1 B KOHTYpi. Bumy1ieHi kouBaHHs B

KOHTYpi. AMIUTITY/THI XapaKTEPUCTUKHU KOHTYPY, PE30HAHC.
Jlitrepatypa: [2], 12.3; [6]
4 3MiHHMI eJIeKTPUYHMA CTPyM. AKTHBHUH Ta pPEaKTUBHI OIOpHU

imnenanc. 3akod Oma. [1oTy>KHICTh y KOJIi 3MIHHOTO CTpyMy. Jlitoui 3HAYEeHHS]

HAIPYTH Ta CTPYMY.
Jlirepatypa: [2], 11.1-11.4,11.7.
) MonoxpomaTuuni  xBwii. XBWwiboBI mpouecd. PiBHSHHS T3

XapaKTePUCTUKH MOHOXPOMATHYHOI XBWJII. XBHJIBOBI MOBEPXHI Ta (ha30Bg
MIBUIKICTh. Y TBOPEHHSI Ta 3aralibHI BIIACTUBOCTI €IEKTPOMATHITHIX XBUJIb.
Jlirepatypa: [2], 14.1.

6 Enepris e1ekTpoMaruiTHoi xBuJiIi. ['ycTrHa NoToKy eHeprii
xBuil. Bektop IloitHTiHra. [HTEHCUBHICTD €J1€KTPOMArHITHOT XBUJIL.
Jlitrepatypa: [2], 14.2.




InTepgepenuisa. EnexrpomarnitHa npupoja cBiTia. CBITIIOBI XBUI1
[loka3nuk 3anomiieHHA. [loHATTS mpo iHTEpdEepeHUI0 Ta KOT€PEeHTHICTh
YMo0BU MakcMMyMiIB 1 MiHIMyMIB. CHocoOu crocTepexeHHs 1HTepdepeHii]
CBITJIA.

Jlitepatypa: [3], 3.2, 3.4.

Camocmiiina poooma: BinOuBaHHs Ta 3aJOMIJIEHHS CBITJIA, TPaHUYHUY
KyT.

Jlitepatypa: [3], 2.2.

8 Mudpakuis csitna. {udpakuis xsunp, npunuun ['toliirenca-dpenens.
Hudpakuis paynrodepa Ha oxanid wminuHi. Hudpakuis
O®paynrodepa Ha ogfHOBUMIpHIN rpatii. Judpakiiiss peHTreHIBCbKUX
IPOMEHIB Ha KpucTayiax, popmyna Bynwda-bperra.
Jlitepartypa: [3],4.1,4.2,4.3.

9 Hoaspuzaunis ceitaa. [lomspusoBaHe Ta NPUPOAHE CBITIO, BUIM
nossipuzanii. 3akoH Mamtoca. ITlonsipuzamis cBiTia npu BiAOWBaHHI Bij
TieIeKTPUKa Ta MPH JTBO3AJTIOMIICHHI.

Jlirepatypa: [3], 5.1, 5.2, 5.4, 5.6.

10 ®otonn. OOMexeHicTh Ki1acu4yHoi (i3uku. KBantosa ¢izuka.

®opmyna [Iranka. ®oToHH, eHEPTis Ta IMITYJIBC (DOTOHA.
Jlirepatypa: [3], 9.4.

11 ®otoepexkt i raabmiBHe  BUNpoMiHBaHHsA. DoroedekT
3aKOHOMIPHOCTI Ta eJIeMeHTapHa KBAaHTOBA TE€OPis 30BHIITHBOTO (HOTOCHEKTY
piBasHHs ~ ElHmTeiiHa. ['ambMiBHE  pEHTreHIBCHKE  BUIIPOMIHIOBAHHS
KopoTkoxBuinboBa Mexa raJbMiBHOTO CIIEKTpa.

Jlirepatypa: [3], 9.1 - 9.3, 10.1.

12 Edexr Komnrona. CytHicTs edpekty Kommnrona ta iioro

ereMeHTapHa Teopis. Bzaemomis (OTOHIB 13 PEUOBHHOIO.
Jlirepatypa: [3], 10.2.

13 XBuii ne-bpoiins. HemoxnuBicTh KTacCHUHOI TEOpPii Oy1oBUaTOMA.

INimote3a ne-bpoitnsa. dudpaxitis MiKpOYaCTHHOK.
Jlitrepatypa: [3], 12.1.

14 XBuiaboBa pyHkniss. KBaHTOBUI ONTUC CTaHY MIKPOYACTUHKHU.

XBuiboBa QYHKIIIA, i IMOBIPHICHUHM 3MICT 1 BJIACTUBOCTI.
Jlitrepatypa: [3],12.1.

15 IIpuHIUN HeBU3HAYEHOCTi. 3MICT NPUHUUIY HEBU3HAYEHOCTI
crmiBBimHOMmEeHHS [ aif3enOepra. OIIHOYHI PO3paxXyHKH 3a JOMOMOTOK]
criBBiHOIIEHD ["alizenOepra. Mexxi KJIaCHYHOTO CITOCO0Y OIHCY.

Jlitepatypa: [3], 12.2.
16 PiBusanna Ilpwoninrepa. KsantoBa wmexanika. YacoseTa

crauionapHue piBHsHHs Llpsoninrepa. CramioHapH1 CTaHU.
Jlitepatypa: [3], 12.3.




17

YactuHka B  noreHuianabHid  siMi.  HeckiHueHHO  TJIMOOKE
MOTEHIIAJIbHA sIMa 3 BEPTUKAJBHUMH CTIHKAMU. XBUJIbOBI (DYHKIIT T4
CTal[lOHAPHI CTAaHU YAaCTUHKHU B MOTEHLI1aJbHINA AMi. EHepreTHuHuii CriekTp.

Jlitepatypa: [3], 12.4.

18

Bap’epu. 'apmoniunuii octmisitop. [Ipoxo keHHST YaCTUHKY i
NOTEHL1aIbHUM Oap'epom (TyHenbHUI edekT). TyHenbHi ssBUIa.
Jlireparypa: [3], 12.5, 12.6.

19

AToM rigporeny. YacTuHka y IEHTpaJbHOMY, 3B’s13aH1 Ta HE3B A3aH1 CTaHU

PiBussnust [lproninrepa, KBaHTOBI 4YHUCiIa Ta EHEPreTUYHUM 1 ONTUYHUY

CIIEKTP aTOMapHOTO BOJHIO Ta BOJHEBOIO[I0HUX 10HIB.
Jlirepatypa: [3], 13.5.

20

Opo6iTtanbHi MOMEeHTH ejleKTpoHAa. KBaHTYBaHHS MOMEHTY IMITYJIbCY
Ta Moro mnpoekiii. KBaHTyBaHHS MarHiTHOro MOMEHTY, MarHeToH bopa
BupomxeHHs eHepreTHYHUX PiBHIB, KJIacH(iKallis CTaHiB.

Jlirepatypa: [3], 13.5.

21

ATOM y Mar"iTHoMy moJdi. Po3mmenieHHs eHEepPreTUYHHX pPiBHIH
eJIeKTPOHA y 30BHIMIHLOMY 1oJi. HopManbHuii 1 aHoManpHuM edekTu3eeMana
Hemnosaota mexaniku [Iproainrepa.

Jlirepatypa: [3], 13.5. 13.6.

22

Cnin. BmacHuii kyTtoBMii 1 MarHiTHUW MOMEHTH ejnekTpoHa. CIiHj
opOiTalbHa B3a€EMOJISA, MYJIBTHIUICTHICTH CIeKkTpiB. CIH 1 CTaTUCTHKHU
npuHIMm [layii.

Jlirepatypa: [3], 13.5. 13.6.

23

BararoenexkTpoHni aTOMH. OnHoOENneKTpOHHE HAOIMKEHHS
C€HEPreTUYHUI CIIEKTP OJHOCNEKTPOHHUX cTaHIiB. (OOOIOHKOBAa CTPYKTYP]
atomiB. EnexTponHi 000J0HKH, MEpioANYHA CUCTEMA eleMeHTIB MeHeneea
XapakTepuCTHUYHI PEHTIeHIBChKI CIEKTpH. 3akoHMo31i.

Jlirepatypa: [3], 13.6, 13.7, 13.8.

24

Ilepmuii 3axkoH TepmoauHamiku. Ctan cucrtemu, npouecu. [lepui
3aKOH TepMOJIMWHaMIKu. TemmoeMHICTh imeampHOTO Ta3zy. [lomitpomiun
npoiecu. MonekyasipHO-KIHETUYHA Teopisi. 3aKOH PO pIBHOPO3MOALT €Hepri]

3a CTYNEHSIMHU BUTHHOCTI.
Jlirepatypa: [3], 14.2, 14.7, 16.2

25

Cratuctuuna ¢izuxa. HmosipuicTs, cepeani 3Hauenns. Posnozinu
Makcenna ta bonbimana. JlocmiaHl TiATBEPIKEHHS PO3IMOILITIB.
Jlirepatypa: [1], 14.8, 14.9, 14.10




26

JApyruii 3akoH repmoauHamMiku. EnTponis. [pyruii 3akon
TepmoanHaMiku. ExTpomis. CTaTUCTUYHUMN 3MICT APYToro 3aKOHY
TEpMOJUHAMIKU. EHTpomis Ta IMOBIPHICTb.

Jlireparypa: [1], 16.8, 16.10

27 KBanrtogi cratuctuxku. Po3nonin @epmi-Zlipaka 1ist €1€KTPOHIBY
Mmetanax. Enementu 30HHOiI Teopii. Poznoain boze-ElnmTeiina.
TennoeMHICTh TBEPAOTO TLJA.

Jlirepatypa: [1], 14.4, 14.5
IIpaxmuuni 3anamms

Ne Ha3Ba Temu 3aHATTS Ta MEpETiKk OCHOBHUX MTUTAHb

3/m

1 BinbHi 3aracaioyi KOJIMBaHHS B KOHTYp1, aMILTITy/a Ta 4aCTOTa

3aracaroumx KOJIMBaHb. XapaKTePUCTHKH 3aracaHHs.

2 BumyieHi koJiiBaHHS B KOHTYP1, pe30HaHC.

3minHUM cTpyM. 3akoH Oma Jis 3MIHHOTO CTPyMY.
3 3arajbHi BIIaCTUBOCTI €JIEKTPOMArHITHUX XBUJIb.
BexTrop IloiiHTiHra. [HTEeHCUBHICTD €IEKTPOMArHITHOT XBHUIII.
4 MonynbHa KOHTpOJIbHA poOoTa (dacTrna 1): «KonuBaHHS Ta XBHITI»
3) [aTepdepenitis  CBiTIA,yMOBU  MaKCUMyMIiB 1
MiHiMyMiB. [HTepdepenItis B ToHkux ruriBkax. Kinbisg HeroToHa.
HNudpakiis @payHrodepa Ha IMIUTHHI Ta HA OJHOBUMIPHIN TJIOCKIH
rpaTIll.
6 KBaHTOB1 BTaCTUBOCTI BUIIPOMIHIOBAHHS.
I'anpmiBHE BunpoMidioBaHHs. Epext KommroHna.

7 XBwti fae-bpoinsa. CriiBBiqHOIIICHHSI HEBU3HAaUCHOCTI [ aif3enOepra.
XBWIKOBA PYHKITIS, 11 IMOBIPHICHUM 3MICT 1 BTACTUBOCTI.

8 [TpoxomkeHHs 4YaCTUHOK Kpi3b O6ap’ep. TyHenbHUI edeKT.

9 MoynbHa KOHTpOJIBHA poOoTa (dacTrHa 2): « EJeMeHTH KBaHTOBOT
bi3uKm»
JlabopamopHi 3anamms

No Ha3Ba Temu 1abopaTOpHUX 3aHSTh

3/m

1 BcTynHe 3aHATTS

2 JlocTimKeHHsI 3aracalounX KOJIMBaHb Y KOJUBATLHOMY KOHTYPI.
XapaKkTepUCTUKU 3aracaHHsI.

3 BuBUeHHS BUMYIIICHUX KOJUBaHb y KOJIMBATHBHOMY KOHTYDI.

4 Buuenns intepdepeniii citia (6inpuzma Openens).

9) Buuenns ¢ppaynrodepoBoi qudpaxiii Ha MIUTAHI.




BuBUEHHS NOJIIPU30BAHOIO CBITIIA.

BuBUEHHSI ONTUYHOTO CIIEKTPa ATOMAPHOT'O BOJIHIO.

Kos10KBIyM 13 1a00paTOPHUX POOIT.

(o} ool BN} Ne))

3aJIIKOBE 3aHATTA

6. CamocTiiiHa po0oTa cTy/ieHTa

CamocrTiitHa po00Ta CTYJIEHTa € OJTHUM 13 OCHOBHUM 3aCO00M 3aCBOEHHS

HaBYaJIBHOTO MaTepiaiy y BUIbHHUM Bl HABUAJbHUX 3aHATH Yac 1 BKIIOYAE:

Ne 3/m Bun camoctiitHoi pob6oTu KinbkicTh
roaud CPC
1 [ligroroBka 10 ayAUTOPHUX 3aHATH 10
2 [TinrotoBka 1o MKP 10
3 [TinroroBka g0 JIKP 20
4 [TinroroBka 70 1a00PATOPHUX 3aHATH 30
5 [TinroToBKa 10 eK3aMeHY 20
No 3/ HasBa Temu, mo BIHOCHTBCA Ha KinbkicTp
caMoCTiitHe romuna CPC
OTIpaIfOBaHHS
1 |I'apmoniuni konuBaHHA. Bmacha dactora. @a3oBj 1
CITIBBITHOIIICHHSI Ta TIEPETBOPEHHS €HEPrii B i7caibHOMY,
KOJIMBaJIbHOMY KOHTYPI.
Jlirepatypa: [2], 12.1; [5], 11.1, 11.2.
2  |[ToTyXHICTB Y KOJIi 3MIHHOTO CTPyMY. 2
Jlirepatypa: [2],11.1-11.4,11.7; [5],11.4.
3 [Tomsipu3zaris cBimIa. 3akoH Mairoca. 1
Cryninb nonsipu3aiii. @a3zoBa Ta rpynoBa MBUIKICTb.
Jlirepatypa: :  [3],5.1,5.2,5.4, 5.6.
4 [Tuck cBiTia. @oToedeKT. 1
Jlirepatypa: [3], 9.1 -9.3, 9.4.
5 |PiBHI eHeprii YaCTHHKH B OTCHITIAILHOMY SIITUKY. 1
Jlirepatypa: [3], 12.4
6 Enepretrunuii 1 ONTUYHUIN CIIEKTP aTOMa BOJHIO Ta 2
BOJIHEBOIIOIIOHUX 10HIB.
Jlirepatypa: [3], 12.4.
7 |EnemeHTapHa eJEKTpOHHA TeOpis JucHepcii 1
CBITJIa. AHOMaJIbHA JUCTIEPCIs.
Jlirepatypa: [3],6.1-6.3.
8 |EmeprernuyHuii Ta ONTUYHHUMA CIICKTP JTY>KHUX METAIIB. 1

Jlirepatypa: [3], 13.6, 13.7.




9 [[TligroroBka no MKP 10
10 |IlizroroBka mo JIKP 20
11 |[linrotoBka mo JIP 30
12 [[linroToBka 110 ICIUTY 20

IMosiTiKa Ta KOHTPOJIb
7. IoaiTuka HaBYAJbHOI JUCHUILIIHA (OCBITHLOI0 KOMIIOHEHTA)

Cucrema BUMOTI, SIK1 BUKJIaaa4 CTaBUTh NIEpEa CTYACHTOM:

® [IpaBuWJa BIJBIIyBaHHA 3aHATH: BiAnoBiaHO 10 Haka3zy 1-273 Bin 14.09.2020 p.
3a00pOHEHO OIIHIOBAaTH NPHUCYTHICTh a00 BIACYTHICTH CTYAEHTa Ha ayIUTOPHOMY
3aHSTTI, B TOMY YHCJI1 HAPaXOBYBaTH 3a0X0UyBaibH1 a00 mTpadui 6anu. BignosigHo 10
PCO nanoi qucuurmiing 6ajii HapaxoBYIOTh 32 BIATIOBIHI BUAM HABUAJIbHOI aKTUBHOCTI
Ha JICKI[IHHUX Ta MPAKTUIHUX 3aHATTIX.

® IIpaBuWJIa MOBEAIHKH Ha 3aHATTAX: CTYJCHT Ma€ MOXIIMBICTh OTPUMYBATH OaJin
3a BIIMOBIIHI BUAM HaBYAIHHOT aKTUBHOCTI Ha JICKIIMHUX 3aHATTIX, niepeadoadyeHi PCO
TUCIUIUTIHA. BukopucTanHs 3aco0iB 3B’s13Ky JUIsl NOWIYKY 1HGOpMAIIil HA Tyri- IUCKY
BUKJIaJ]aya, B IHTEPHETI, B JUCTaHUIHHOMY Kypci Ha tuiatgopmi CiKOpChbKUi
3MIIHCHIOETHCS 32 YMOBH BKa3iBKM BUKJIaJ1a4a;

® IOJITUKA JIe/UTaifHIB Ta MEPeCcKiIa/laHb: SIKIO0 CTYACHT HE MPOXOauB abo He
3’siBuBcsi Ha MKP (6e3 moBakHOT MpUUYMHM), WOTO pe3yiabTaT OIiHIEeThes y O Garis.
ITepecknananas MKP 31iiiCHIOETBCS 32 Y3rOKEHHSIM 3 BUKJIa1aueM;

® TIOJIITUKA MO0 akajaeMiuHoi noopouecHocTi: Komekc uwecti HamionambHOTO
TEXHIYHOTO  YHIBepcUTeTy YKpaiHu  «KUWiBChbKUM  TOMITEXHIYHUH  1HCTUTYT»
https://kpi.ua/files/honorcode.pdf BcTaHOBMIOE 3arajabHi MOpaabHI TPUHIUIIH, TIPaBUIa
€TUYHOI MOBEAIHKM OCI0 Ta mepeadayae TOJITUKY aKaaeMidHOi JO0OpOYECHOCTI s
0ci0, 110 MPaIoTh 1 HABYAIOTHCSA B YHIBEPCHUTETI, IKUMH BOHHM MalOTh KEPYBaTHCh Y
CBOil JISTLHOCTI, B TOMY YHCJII NMPU BUBYCHHI Ta CKJIaJaHHI KOHTPOJIBHUX 3aXOJIB 3
TUCHUINTIHU «D1i3uKa — 2»;

® 1py BUKOPUCTaHHI IU(PPOBUX 3ac001B 3B’ 53Ky 3 BUKIaAa4eM (MOOUTHHHUIMA
3B’SI30K, €JIEKTPOHHA TOIINTa, IEPENHCKa Ha (hopyMax Ta y comMepexax

TOII0) HEOOXITHO MOTPUMYBATUCH 3aTIbHONPUHHATAX €TUYHUX HOPM, 30KpeMa OyTu
BBIWJIMBHUM Ta OOMEKYBaTH CIUTKYBAaHHS POOOYNM 4acoM BUKJIAayva.

8. Buam KOHTPOJII0 Ta PeHTHHIOBA CHCTEMA OLIHIOBAHHA pPe3yJbTaTiB
HaBuanusa (PCO)
Ilomounuu konmpons: onuTyBaHH4 3a TeMoro 3auaTTa, MKP, JIKP, JIP.

Kanenoapuuii xonmposns. IpOBaAUTHCS JABIUl HA CEMECTP K MOHITOPHUHT
ITOTOYHOI'O0 CTaHy BUKOHAHHS BUMOT CHJIa0yCy.
Cemecmposuti KOHMpOab. €K3aMEH.

YMOBH JIOITYCKY JI0 CEMECTPOBOIro KOHTpoIr: 36 0aniB (60% Big MakcUMaIbHOT
KUTBKOCT1 CEMECTPOBUX OalTiB).



Ha nepuiomMy 3aHATTI CTyI€HT O3HAHOMITIOIOTBCS 13 PEUTUHIOBOIO CUCTEMOIO
omintoBanHsa (PCO) nuctumiiny, sika modynoana Ha ocHOBI «Il0J0XKeHHS TPO CUCTEMY

OLIIHIOBAHHS pe3yJIbTATiB HaBYaHHs», hitps://document.kpi.ua/files/2020_1- 273.pdf

PeiiTuHr cTyneHTa 3 TUCIMIUIIHU CKIAJA€ThCs 13 0aiiB, sIKi BIH OTPUMYE:
1) 3a poOOTY Ha MPAKTHYHUX 3AHSATTSAX;
2) 3a MOJIYJIBHY KOHTPOJIbHY po0oTy (MKP) (11Bi yacThHm);
3) 3a Bukonanus JIKP;
4) 3a BUKOHAHHS Ta 3aXUCT JJa0OPaTOPHUX POOIT;

5) 3a BigmoOBigL HA €K3aMEHI.

Cucrema peiitunarosux 6aiis (PCO)

1) Mpaktuyni 3aHsaTTs. BaroBuit koedimieHT gopiBHIOE 2. MakcumanbHa
KUIbKICTh 0ajiB, sSIKi MOXKE€ OTpHMAaTH CTYJICHT Ha MPaKTHUYHHUX 3aHATTAX CTAHOBUTH
7x2=14 6aniB. HapaxyBanHs 6aJ1iB Ha OTHOMY MPAKTUYHOMY 3aHSTTI:

- BIAMIHHI BIAMOBiAl 2 6anu;
- myxe 100pi, 1o0pi BianoBiai 1,5 6anis;
- 3aJI0BUIBHI, HocTaTHi Bigmosial 0,5 Oamis.

2) Mooyavna konmponvna poboma (MKP) ckilagaeTbes 3 1BOX YacTHH. Barosuii
Koe(iIieHT KOXXHOT YacTWHM 5. MakcumalibHa KUIBKICTh OaliB 3a KOXXHY YaCTHUHY
KOHTPOJIbHOT po0OTH cTaHOBUTH 1x5=5 OamiB. HapaxyBanHsi OalliB 32 KOHTPOJIBHY
pobory:

«BIIMIHHOY, TIOBHA BiAnoBiab (He MeHIne 90 % norpidHoi iHdopmarrii) 4-5 Oaris;

- «100pe», T0CTaTHBO MTOBHA BiZMoBiab (He MeHIe /5% moTpiOoHol
- iHdopmariii abo He3HaAYHI HETOYHOCTI) 2-3 OaIiB;
- «3aJI0BUILHO», HETIOBHA BiANOBIAb (He MeHIe 60 % moTpidbHoi iHGopmartii
Ta JesKi moMuiaku) 1 6aur;
- «HE3aJIOBUIHHOY, HE3a10BUIRHA BiANOBib (MeHIIe 60% noTpidHoi iHpopMmarrii) O.
3) Homawnsn xonmpoavrua poooma ([{KP) mae Barouii 6an 12. HapaxyBaHHs
oamiB 3a JIKP:
- «BIIMIHHO», TPaBUJILHO BUKOHAHA Ta BYACHO 3axuilieHa podora (He menire 90 %
noTpidHO1 iHpopmarii) 11-12 Ganis;
- «100pe», JOCTaTHbO IOBHO BUKOHAHA Ta 3aXHIIeHa poboTa (He MeHIe 75 %
nmoTpidHOi iHGopMartii abo He3HauHi HeTouHOCTi) 9 - 10 Oaris;
- «3aJ0BLIBLHOY, HEMOBHA BiAMOBiNG (He MeHTIe 60 % moTpiOHOT iHpOpMaIIii Ta
JesiKi MOMUIIKK) 7 - 8 GasiB;
- «HE3aJ0BLILHO», HEBUKOHAaHA po00Ta, HEe3a0BLIbHA BiAOBIAG (MeHIIe 60%
noTpidHOT iHpopMmarrii) 0.
4)Jlabopamopni 3ansmms. Baropuii koedimieHT mopiBHIoe 3. MakcumaibHa
KUIbKICTh OalliB, SIKI MOXKE€ OTPUMATH CTYACHT Ha JaOOPATOPHUX 3aHSTTSIX CTAHOBUTH
6x4=24 6amu. HapaxyBaHHs OaiiB Ha OJHOMY JJa0OpPaTOPHOMY 3aHSITTI:


https://document.kpi.ua/files/2020_1-273.pdf
https://document.kpi.ua/files/2020_1-273.pdf

- BIAMIHHI BUKOHaHHA Ta 3axuct JIP - 3 Oanu;
- nmyxe 100pi, 100pe BUKOHAHHS Ta BIAMOBIIL 2,25 OaiB;

- 3a/I0BUIBHI, IOCTaTHI BIANOBIA1 32 YMOBU BUKOHaHHA 0,25 OaniB.

3). Exzamen. Kputepii olliHIOBaHHS. 3aBJJaHHS MICTUTh YOTHPH 3aJa4i, KOKHA 3
akux ouiHoeTbes y 10 6anis. Bevoro 4x10=40 6amnis.
HapaxyBanHs 6aniB 3a eK3aMeHalIiHY BIAIOBIAb:

- noBHa BianoBiak (He MeHie 90 % notpidbHoi iHpopmanii) 36-40 Ganis;

- JIOCTaTHbO MOBHA BIANOBIAL (He MeHuIe /5 % notpiOHoi iHpopmarrii) 30-35
- Oamnis;

- HemoBHa BiAnoBiak (He MeHie 60 % notpidHoT iHPopMmarlii) 24-29 Gaiis;

- He3anoBUIbHA BiANOBIAE (MeHIe 60 % notpidbHoi ingopmariii) 0.

Tabnuis BIAMOBITHOCTI PEUTHHTOBUX 0aJIiB OI[IHKAM 32 YHIBEPCUTETCHKOIO

IIKAJIOO:
KinekicTs OaniB Oriaka
100-95 BigMmigHO
94-85 Jyxe mobpe
84-75 Jlobpe
74-65 3a10BUILHO
64-60 JlocTaTHBO
Meure 60 HeszanoBinbHO

9. lonaTkoBa iHnopmauisi 3 IMCHUILUIIHUA (OCBITHHOI0 KOMIIOHEHTA)
[lepenik mUTaHb, sIKI BAHOCSATHCS HA CEMECTPOBUN KOHTPOJIb:
1. BinbHi KONMBaHHS B KOHTYpi. XapaKTEpUCTHKA 3aracaHHsl.
Bumyteni enekTpuyHi KoluBaHHs. Pe30HaHCHI XapaKTepUCTUKH.
3akon Oma 151 KoJia 3MiIHHOTO CTPYMY.
BrnacTuBOCTI €IEKTpOMarHiTHUX XBHJIb. 3aKOH 30€peKEHHS SHEpPTii.
[arepdepenttis cBitna. Criocobu oaepkaHHs IHTEpPEPEHITIITHIX KapTHH.
Hudpaxiis @payarodepa Ha MILTHHI 1 PETIITIII.
[Monspuzariis cBiTina. 3akon Mantoca. @opmynu OpenHens.

O N Ok WD

KBaHTOBI BTaCTHBOCTI €JIEKTPOMATrHITHOTO BUMPOMiHIOBaHHS. DOTOHH.
3oBHiNIHIN PpoTOEDEKT.
9. TanpMmiBHE peHTTEHIBChKE BUIIPOMiHIOBaHHS. Edekt

Komrnirona. 10.XBUIbOBI BIACTHBOCTI MiKpPOOO’ €KTIB. XBUJIS 1€
Bpoiins. 11.Yacose Ta crauionapue piBHsHHs [Iproainrepa.
12.bopiBchka Teopis aToMa BOJIHIO.

13. ATOM BOJIHIO B KBAHTOBIA MEXaHIII].



14.Cnin enextpoHa. CriH-opOiTajgbHa B3a€MOIS.
15.baraToenekTpoHHi atomu. IlepiogryHa cucreMa eIeMeHTIB.
16.I1epunii 3aKOH TepMOIUHAMIKH. MOJIEKYIISIPHO-KIHETUYHA TEOPIS.
17.Po3noainu MakcBemia ta boibsimana.

18. Apyruii 3akoH TepMoauHamiki. EHTporis.

19.KBantoBi cratuctuku. Poznoain depmi-/ipaka.

20.KBanToBi craructuku. Po3noain boze-EiinmTeiina.

Ceptudikati NpOXOJKEHHsI TUCTAHIIMHUX YU OHJIAMH KypCiB 3a BIIMOBIIHOIO
TEMATUKOI0 MOXYTh OyTH 3apaxoBaHi 3a YMOBHM BHUKOHAHHS BUMOT, HAaBEJICHUX Y
HAKA3I Ne 7-177 BI1 01.10.2020 P. «IIpo 3aTBepaKeHHS MOJOKEHHS IPO BUHAHHS B
KIII  im. Irops  Cikopchbkoro  pe3yiabTaTiB  HaBYaHHS,  HAOyTUX Y
HedopMalIbHIM/1HDOPMAaTIbHIN OCBITI».

Po0ouy nporpamy HaB4YaJbHOI Jucuumiinm (Cuaadyc):

Craanm:

nomeHT kKadeapu 3aranbHOi  Gi3ukM, KaHa. (i3.-MaT. Hayk,
[Tonomapenko JIII. mornenT kadenpu 3aransHoi Gi3uku, kaua. ¢is.-Mart.
myk, Xict B.B., ctapmmii Bukinagau kadeapu 3araibHoi Pi3uku K.¢.-

M.H., 3a0yra A.T'.

YxBaJjieHo kadeaporo 3araabHoi ¢izuku (mpotokos Ne 8 Bix 18.06.2024)

IMoromkeno MeToauuHOO KOMICi€r0 GakynbreTy enekTpoHiku (mpotokosn Ne 06/2024 Bix
26.06.2024)



