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Mporpama HaB4Ya/IbHOI AUCLUNNIHU

1. Onuc HaBYAJBHOI AMCUMILIIHM, il MeTa, MPeAMeT BUBYEHHSA Ta Pe3yJbTaTH
HABYAHHA

Hapuansna mucnumaina @I3MKA, yacTuHa 2 HalICKHUTh 0 HOPMATHBHOI YaCTUHH
HaByalbHOTO IaHy [lukiy 3aranbHOi MIATOTOBKUA. MUDKIUCHUIUTIHAPHI 3B’SI3KH: KypC
3arajgpHOl (Di3uKKM 3a0e3leuye BUBYEHHS CTYJACHTAMHU JUCIUIUIIH IUMKIY mpodeciiiHo-
npakTuyHOi miarotoBku: “IHdopmarniitna Oe3neka", "Enexkrponika"”, "OcHoBu Teopii Kii,
CHTHAJIM Ta MPOLECH B €IEKTPOHIi" Ta iH. BUBUEHHS Kypcy 3aranbHOI (i3UKU TUIaHY€ETHCS
napajieabHO 3 BUBYCHHSM BiJIMOBIIHUX PO3/LIIB BUIIOI MATEMATHKH.

MeTo10 HaBYAIBHOI IUCIUILTIHYU € (POPMYBAHHS Yy CTYACHTIB 3aTHOCTEH:

- BUKOPUCTOBYBATH (hyHIaMEeHTaIbHI (Di3UYHI MOHATTS, OCHOBHI IPUHIIMIIH 1
3aKOHHM KJIACUYHOI Ta Cy4acHOi (Pi3UKH y Tay3l eNeKTPOJUHAMIKY, KOJIUBaHb, XBUJIbOBOT
Ta KBAaHTOBOT ONTHUKH, (PI13MKH TBEPAOTO TiJIa, KOHTAKTHHUX SBUIIl B HAITIBIIPOBIIHUKAX 1
MeTajaxX, KBaHTOBOI €JICKTPOHIKH, (DI3MKH aToMa NP BUPIIICHHI MEBHUX (PI3MYHUX 33724,

- 3aCTOCOBYBATH Cy4YacHi ysSBIIEHHS PO OyZOBY Ta BIACTHUBOCTI MaTepii Ha
MIKPOCKOIIIYHOMY PiBHI;

- 3aCTOCOBYBATH 0A30BHI MaTepiall JAJIs MOAATBIIIOTO BUBYCHHSI TUCITUTLTIH ITUKITY
npodeciiHO-TPaKTUIHOT 1T OTOBKH.

IIpeaMer HABYAIBHOI AMCHHUILTIHA —OCHOBHI MTOJIOKEHHS 3arajibHOI (hi3MKH, 30KpeMa,
KJIACUYHO1, KBAaHTOBOI MEXaHIKH,EJIeKTPOMarHeTu3My, XBUJIbOBOI Ta KBAHTOBOI ONTUKH,
(hi3ukH TBepOTO TiNa, PI3UKK aTOMa Ta AaTOMHOTO SApPA.

Pe3ynbTaToOM BHBUEHHS HABYAILHOT JUCIUILIIHY € ITiICHICHHS Y 3100yBaviB BUIIO]
OCBITH HACTYITHUX KOMIIETEHTHOCTE:

3araJbHi KOMIIETEeHTHOCTI:

3K 1. 37aTHICTh 3aCTOCOBYBaTH 3HaHHs y mpakTrunux | Ability to apply knowledge in practical situations.

CUTYAIIISIX.

3K 2. 3HaHHs Ta pO3yMiHHs TpeameTHoI obnacti Ta | Knowledge and understanding of the subject area

PO3yMiHHSI IpOecil. and understanding of the profession.

3K 3. 3pmarnicte mpodeciiino  crikysarucs | Ability to communicate professionally in the state

JICPYKAaBHOIO Ta 1HO3EMHOIO MOBOHO SIK ycHO, Tak 1 | and foreign languages, both orally and in writing.
TIHCBMOBO.

(haxoBi KOMIETEHTHOCTI:

®K-6 31aTHICTh IPOBOJUTH PC 6 Ability to conduct instrumental
IHCTpYMEHTAJIbHI BUMIPIOBAHHS B measurements in information and
iHpOpMAIlHHO-TETCKOMYHIKAI[IIHHUX telecommunication networks, telecommunication
Mepexax, TeIeKOMYHIKaIiHHUX Ta and radio engineering systems

PaIIOTEXHIYHUX CUCTEMAaX

®K-7 I'0TOBHICTB /10 KOHTPOJTO PC 7 Readiness to control compliance with and
JOTpUMaHHS Ta 3a0e3MeUYeHHs eKOJIOTiYHOT | ensure environmental safety

Oe3meku

®K-10 3gaTHicTb 3a1HCHIOBATH MOHTAX, PC 10 Ability to carry out installation,
HaJIaroKEHHs, HaJalITyBaHHS, adjustment, configuration, regulation,




pETyYIIOBaHHS, TOCIITHY MEPEBIPKY experimental performance testing, testing, and
npare31aTHOCTI, BUIIpoOyBaHHs Ta 31a4y B | commissioning of telecommunication and radio
eKCIUTyaTallio Cropy/i, 3aco0iB i engineering facilities, tools, and equipment
yCTaTKYBaHHS TEICKOMYHIKaIlil Ta

pPamiOTeXHIKU
®K-12 3aaTHiCTh MPOBOAUTH POOOTH 3 PC 12 Ability to perform load management tasks
KepyBaHHS MIOTOKaMH HaBaHTa)KEHHS in information and telecommunication networks

iH(OpMaIIHHO-TEICKOMYHIKAIIHHIX MEPEX

3rinHo 3 BHMOramMm OCBITHBO-MpodeciiiHOI mnporpamm 3700yBaui micas
3aCBOEHHSI HABYAJbHOI JUCHMILIIHM MalOTh HiJICHJIEHHS HACTYNHMX HPOrpaMHHUX
pe3yJbTaTiB HABYAHHS (3HAHHA, YMIHHA, 00C8I0):

ITPH-12 Tonepantro cnpuiiviatu Ta PLO 12 Tolerantly perceive and apply

34aCTOCOBYBATHU eTI/I‘{Hi HOPMMU IIOBC lHKI/I . .
y p A ethical norms of behavior towards others

BIJIHOCHO 1HIIMX JIFOJEH

ITPH 36. Busisisitu HeOe3euHi CUrHAIN PLO 36. Detect dangerous signals from
TEXHIYHHX 3aCO0iB. technical equipment.

ITPH 37. BumiproBatu napameTpu PLO 37. Measure the parameters of
HeOe3MeYHNX Ta 3aBaJI0BUX CUTHAIB ITiJ] 4ac dangerous and interfering signals during
IHCTPYMEHTAJILHOTO KOHTPOJIIO TPOLIECiB instrumental control of information
ITPH 38. [aTepnpeTyBaTh pe3ysibTaTu PLO 38. Interpret the results of special
NPOBE/ICHHS CIICIiaJIbHUX BUMIPIOBAHb 3 measurements using technical means,

BUKOPHCTaHHSAM TEXHIYHUX 3ac00iB, koHTpoito | control the characteristics of information

ITPH 40. [HTepnpeTyBaTH pe3ynbTaTiu PLO 40. Interpret the results of special
NPOBE/ICHHS CIICIiaJIbHUX BUMIPIOBAHb 3 measurements using technical means,
BUKOPHCTaHHSM TEXHIYHUX 3ac00iB, koHTpoito | control of ICS characteristics in accordance

2. IIpepekBi3NTH Ta NOCTPEKBI3UTH TUCHUILTIHN (Miclle B CTPYKTYPHO-JIOTiuHiii
cXeMi HABYAaHHA 32 BilIOBIIHOI0 OCBITHHOIO IPOTPaAMOI0)

IIpepexBizuTn: Matu 06a30B1 3HAaHHA 3 3arajbHOl (i3UKU: (QyHAaAMEHTadbHI (I3MUHI
MOHATTS, OCHOBHI MPHUHIMIM 1 3aKOHU KJIacHMYyHOI Ta cydyacHOi (i3MKKM y ranmysi
€JIEKTPOIMHAMIKH, KOJHMBaHb, XBWJIbOBOI Ta KBAaHTOBOI ONTUKH, (I3MKH TBEPAOro Tiia,
KOHTaKTHUX SIBUII B HAIIBIIPOBIJTHUKAX 1 MeTanax, KBAHTOBOI €NIEKTPOHIKH, (Di3UKK aToma
MIpY BUPILIEHH] MEBHUX (I3MUHUX 3a/1ad.

IMocTpexkBi3nTH: PO3PaxOBYBaTH ENEKTPUYHI Ta MAarHiTHI MOJSA MPOCTHX KOHQIrypariit
3apsliB 1 CTPyMiB B BaKyyMmi Ta CepeOBHINAX; PO3PaxOBYBAaTHU MPOCTI KOJIa MOCTIHHOTO
CTPyMY; PO3paxoOBYBaTH MapaMeTpy KOJIWBAJIbHUX KOHTYPIB Ta XBHIIb; EKCIIEPUMEHTAIHHO
JOCII/DKYBaTH, SKICHO 1  KUIBKICHO  OIIHIOBAaTH  OCHOBHI  ONTHYHI  SIBUIIA,
eKCIIEPUMEHTAJIbHO JIOCHI)KYBAaTH, SKICHO 1 KIJTbKICHO OIIIHIOBAaTH OCHOBHI KBaHTOBI




SBUII[Q; PO3PAaXOBYBATH Ta OLIHIOBATH OCHOBHI IapaMeTpH METAJIiB Ta HaliBIIPOBIIHUKIB,
p-n -nepexony.
3. 3MicT HABYAJILHOI TUCHUTLTIHH
Cemectp 2
CemecTpoBuii (kpeauTHHii) Moayab 2. 3aranpHa dizuka. Yactuna 2. OCHOBU KBaHTOBOL
bizukn. Dizuka TBepAOro Tisia. OCHOBU KBAaHTOBOI CJICKTPOHIKH
3.1. JlekuiiiHi 3aHATTH

No Hassa temu nexuii Kinekic
3/ Tb T'OJI.

Po3nin IV. OcHoBU KBaHTOBOI (pizuku

19 Tema 4.1. KBanToBa npupo/ia eJIeKTpOMarHiTHOro 2
BUIIPOMIHIOBaHHS.

Jlexmis 1. TenoBe BUIPOMIHIOBAHHS

20 Jlexuis 2. KBanToBa Teopisi BAIIPOMiHIOBAHHS. 2
21 Tema 4.2. EneMeHTH aTOMHO1 (Di3UKH.
Jlexuis 3. Teopist bopa. 2
22 Jlekuist 4. Cy4acHi ysBJICHHS PO OyIOBY aToma. 2
23 Jlexuis 5. KopmyckynsipHO-XBUIBOBHIA Jyasli3M MIKpOUYaCTHHOK. 2
24 Jlekuis 6. CriBBigHOIICHHS HEBU3HAYCHOCTEH [ aii3enOepra. 2
25 Jlexuis 7. Piastaus Ulpeninrepa. 2
Po3aia V. ®izuka TBepaoro tina
Tema 5.1. OcHOBH 30HHOT T€Opii TBEPAUX TiJI.

26 Jlexuis 8. TBepe Tino EHepreTnyHi 30HM B KpHCTaNIaX. 2
27 Jlexmis 9. KBanTOBa TEOPisk €JICKTPONPOBITHOCTI METAIIB. 2
28 Tema 5.2. EnexTpuyHi BIaCTUBOCTI HAIIBIPOBIAHUKIB. 2

Jlexuis 10. BiacHi HamiBIPOBIAHUKH.
29 Jlexist 11. JIoMIIIKOB1 HAITIBIPOBITHHKH. 2
30 Jlexuist 12. ®oTONpPOBIAHICTH HAIIBIIPOBITHUKIB. 2
31 Jlexuis 13. CTtpyM y HamiBIPOBIHUKAX. 2
Tema 5.3. KoHTakTHI sIBUILA. 2

32 Jlekuist 14. TepmoenekTpoHHa eMicisl.
33 Jlexmis 15. EnexTpoHHO-TipKOBHIA TIEpEXi/I. 2

Po3nin VI. OcHOBH KBaHTOBOI eJICKTPOHIKH.
34 Tewma 6.1. IIpuHIIMTIN KBAaHTOBOI €IEKTPOHIKH. 2
Jlexuist 16. IIpuHIMIIN KBAaHTOBOI €JEKTPOHIKH.

35 Jlexuis 17. ®i3u4HI NPUHIUIIHA BOJIOKOHHO-ONTHYHOTO 3B SI3KY. 2

Poznin VII. ®@i3uka aromHOTO siapa

36 Tema 7.1. AToMHe A1po Ta pagioaKTUBHICTG. SaepHa

CHEepreTHKa. 2
Jlexuis 18. bynoBa atomHOr0 siipa. PaioakTHBHICTb.

3.2.PexoMeH/10BaHA TEMATHKA NPAKTUYHUX 3aHATh.
1. 3racaroui Ta BUMYyIIEHI KOJIMBAHHS.



XBwIIi.

[aTepdepeHIris eMeKTpPOMarHiTHUX XBUITb.

Judpakiriss XBUITb.

TerioBe BUIPOMIHIOBAHHS.

bynosa atoma.

OcCHOBH KBaHTOBOI MEXaHIKH.

Po3B’s3yBanns piBastaHsA Llpeninrepa ans noteHuiaabHUX 0ap’epis.
Po3p’s3yBanns piBHsHHS [peninrepa A NOTeHLIaIbHOL AMU.
10 OcHOBHY 30HHOI TEOPii TBEPAUX TiJ.

11. Po3nionin €IeKTPOHIB 32 EHEPreTUYHUMHU CTaHAMH.

12. EnexTponpoBiIHICTh BJIACHUX HaIliBIPOBIIHUKIB.

13. EnekTponpoBiiHICTh JOMIITKOBUX HAIiBIIPOBIIHHKIB.

14. EnexTpu4HHil CTpyM B HaIliBIPOBITHUKAX.

15. KoHTakTHI sIBUIIA.

16. KBanToBa €lIEKTpOHIKA.

17. Atomue sapo.

18. PanioakTUBHICTS.

3.2.PexomenioBaHuii nepeik JadbopaTopHUX POOIT.

©CHRXNO WD

JlaboparopHi poOOTH BUKOHYIOTHCS CTYJEHTAMH 3 METOK BHUPOOJCHHS YMIHHA 1
HAOyTTS JIOCBIy EKCIIEPUMEHTAIbHUX JOCII/DKEHh Ta 3aKPIIUICHHS TEOPSTHUYHUX
3HaHb. POOOTH 00MparoThCs 3 HAJAHOTO NEPETIKY BIAMOBIIHO 10 Tpadiky.

1. JlocmiiKeHHs TIOsipHU3arlii CBiTIIa

2.BuBYECHHS 3aKOHIB TEIIOBOTO BUIIPOMiHIOBAHHS

3.BuBUYCHHS CHIEKTPY BOIHIO

4.BuBUeHHS CIIEKTPIB MOTJIMHAHHS 1 BUITPOMIHIOBaHHS HAIliBIPOBITHUKIB

5. JlocmimkeHHs BIUTMBY TEMIIEpaTypy Ha eNEeKTPOIPOBIAHICTh METAIIIB 1 HAIIBIIPOBIAHUKIB
6.BuBueHHs 30BHIIIHBOTO hoTOCDHEKTY

7. Jocninu @panka - ['epra

8.BuBuenns epextry PAM3AVEPA

9.locniKeHHST TEPMOCIICKTPOHHOI eMicii

10. JocmimkeHHs quctepcii CBiTiia

4. HaBuaJbHi MaTepiajiu Ta pecypcu

OcHoBHa
1. E.C. Jlonatuncekuii, 1. P. 3auek, I'. A. Inbuyk, 5.M. Pomanumms. ®i3uka. [ligpyunux. —
JIsBiB: Adima, 2009.-386¢.

2. Cxinpko L.@., Ckinpro O.1. ®izuka (Dizuka mnst inxenepis): inpyununk /: — Kuis:
KIIlim. Irops Cikopcbkoro, 2017.—513c. - http://ela.kpi.ua/handle/123456789/19035

3. Ckimpko L.@., Ckinpko O.I. ®i3uka. [Ipaktukym. HaBu. mociOHWK. - 2-BUmaHHS
nepepobieHe, momoBHeHe. /3a 3ar. pen. . @. Cxinpka — K. : Bug-Bo «KIII im. Irops
Cikopcbkoro», 2020. — 614 c. - Jloctyn: https://ela.kpi.ua/handle/123456789/37577

4. Ckiupko [.®., Ckinpko O.I. O0poOka pe3yabTatiB (i3MYHHX BHMIpIOBaHb. HaBUY.
moci6. - Kwui: KIII im. Irops Cikopcekoro, 2018.-88 c. - octym:
http://ela.kpi.ua/handle/123456789/25320

5. Ckinpko 1.@., KopHienko €.I'. BuBueHHs 3aKOHIB MOCTIMHOTO CTpyMy Ha MpHUKIanax
MicTKa YITCTOHA Ta KOMIEHcalliiiHoi cxemu: IHeTpykuisi 10 J1aGopaTopHUX pPoOdiT HaBY.
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http://ela.kpi.ua/handle/123456789/19035
https://ela.kpi.ua/handle/123456789/37577

noci6./~ KwiB : KII im. Iropas  Cikopcekoro, 2022. - 60 c.
https://ela.kpi.ua/handle/123456789/48715

6. Ckinpko L.®., Kopreiiko O.B.,Ckinpko O.I. Yactura 2.3aranpHa (i3uka Ta OCHOBU
30HHOI Teopii TBepaux Tin. Hapuanbuuii mocionuk.— K.:IC331 HTYY «KIlIl», 2013. — 400
c.

7. Ckinpko [.@. IHcTpykuis n0 JadopatopHoi podotTu. JloCHi/KEeHHS BIUIMBY
TEeMIepaTypu Ha eJIEeKTPONPOBITHICTh METaJiB 1 HamiBOPOBiAHUKIB: [HCTpyKmis 10
naboparopnoi podotu :Hapd. moci6. — Kuis : KIII im. Iropst Cikopcekoro, 2018. — 30 c.,
Hoctyn: http://ela.kpi.ua/handle/123456789/22764

8. Ckimpko [.®., Kopuienko €.I'. IncTpykuisi A0 J1aGopatopHoi podoTu. BusueHHs
JMCIIepCii CBiTIIa Ta BU3HAYEHHS IPYIOBOI IMIBHIKOCTI CBiTia B ckii. HaBu. moci6. / - Kuis
KIII  im.Irops  Cikopcekoro, 2021.- 29c. 2,21  ngpyk.apk. —  Jocrym:
https://ela.kpi.ua/handle/123456789/45713

9. Ckiupko, I. @. JlocmipKkeHHs MOMSIPU30BAHOTO CBiTiIA. [HCTpyKIis 10 J1abopaTopHOL
pobotu. HaBu. noci6. mis cryn. /— Kuis : KIII im. Irops Cikopcskoro, 2023. — 41 c. —
https://ela.kpi.ua/handle/123456789/54390

10. Ckiupko 1.®. Buuenns edexty Pamsayepa. IncTpykmis mo jpabopatopHoi poOGoTh
Hauanbuuii nociOnuk st crynenTis.; KIII im. Irops Cikopcskoro.— Kuis: KIII im.Irops
Cikopcbkoro, 2022.—29c. https://ela.kpi.ua/handle/123456789/54422

11. bpyxsa H. M., Ckiupko [. @. BuBueHHs enekTpocTaTHYHOro mosis. [HeTpyKiis 1o
nabopaTopHoi podoTu. HaBuanbHMit OCIOHKK 115 37100yBaviB CTyneHs OakanaBpa.— Kuis:
KIII im. Iropst Cikoperskoro, 2023. — 45 c. https://ela.kpi.ua/handle/123456789/62362

12. bpyksa H. M., Ckinpko 1. @. BuBuenns inrepdepenuii cBiTiia 3a J0moMororw 0inpusMu
Openens. [HcTpykuig no maboparopHoi podotu. HaBuanphuili mociOHUK Ui 3100yBayiB
crynenss OakanmaBpa. — Kuis : KIII im. Irops Cikopeekoro, 2023. — 41 c.
https://ela.kpi.ua/handle/123456789/62388

13. Bpyksa H. M., Ckinpko 1. ®@. Tuckpernicts eHeprii aroma. Jlocmig ®@panka i ['epra.
Incrpykuis g0 naboparoproi podotu. Hasu. noci6. ams 3100yBayiB cTyneHs 6akanaBpa. —
Kuis: KIII im. Iropst Cikopeskoro, 2023. — 29 c. https://ela.kpi.ua/handle/123456789/62466

14. Ckiupko 1. @., bpyksa H. M. BuBueHHS 3aKOHIB TEIIOBOTO BUIIPOMiIHIOBAHHS.
Incrpykuis go naboparopHoi poboTH. HaBuanbHMii mociOHUK 115 37100yBayiB CTyIEHS
6axanaspa. - Kuis: KIII im. Iropst Cikopebkoro, 2023. - 41 c.
https://ela.kpi.ua/handle/123456789/63036

15. bpyka H. M., Ckinpko I. ®@. BuBuenns nudpaxuiitnoi pemrnitku. [HeTpykuis o
naboparopHoi podotu. Hapu. mocib. s 3100yBayiB crynens 6akanaspa. — Kuis : KIII im.
Irops Cikopcbkoro, 2023. — 47 c¢. — https://ela.kpi.ua/handle/123456789/63481

16. Bpyksa H. M., Ckinpko [.®. JlocnimkeHHs eIeKTPUYHUX 3racaloynX i BUMYIIEHUX
KOJIMBaHb. [HCTpyKIIist 10 maboparopHoi podoTu. HaBu. moci6. i 3100yBaviB CTyneHs
6akanaspa. — Kuis: KIII im. Iropst Cikopcekoro, 2024. — 69 c.
https://ela.kpi.ua/handle/123456789/65714
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JlonaTkoBa JiTepaTypa

10. Kyuepyk .M., I'op6auyk LI., JIyrux ILI1. 3aransauii kypc ¢izuku. Exexrpuka i
maraernsM.- K: Texuika, 2001.

11. Kyuepyk .M., I'op6auyk L.I. 3araneuuii kypc ¢izuku. Ontuka. KBanroBa dizuka.- K:
Texnika, 1999p.

5. HapyaJaiLHHUH KOHTEHT
MeToanKa ONAHYBAHHS HABYAJIbHOI M CHUIIIHYA (OCBITHHOI0 KOMIIOHEHTA)
CTpyKTypa KpeUTHOr0 MOIYJIf

Kinexicte rogua

y TOMY YHCJII

Ha3Bu 3MicTOBHX MOZyJIiB 1 TEM Bewor | Jleknii | Ilpakr. | Jlabopato | CP

0 (cemin.) p. C

poboTH
1 2 3 4 5 6
Poszain I11. KostuBanusa Tta XBHJIi

Tema 3.1. KonuBanss. 3 - 2 - 1
Tema 3.2. XBuii 3 - 2 - 1
Tema 3.3. OnrTuka 16 - 2 12 2
Pa3zom 3a po3aia 3 22 - 6 12 4

Po3nin IV. OcHoBH KBaHTOBOI (pizuku

Tema 4.1. KBanToBa npupoaa

€JIEKTPOMArHiTHOT'O BUIIPOMiHIOBAHHS 15 4 - 8 3
Tema 4.2. Enementu aroMHO1 Qi3uku 17 4 2 8 3
Po3paxyHkoBa podora 3 Tem:3.1-3.3; 4 - - - 4
4.1-4.2.

Tema 4.3. OcHOBU KBaHTOBOT MEXaHIKH 16 6 2 4 4
Pa3om 3a po3ain 4 52 14 4 20 14
Po3aia V. @izuka TBepaOro Tina
Tema 5.1. OcHOBM 30HHOI TeoOpii TBEPAUX 8 4 2 - 2

TLI

Tema 5.2. EnexTpuyHi BIaCTUBOCTI

HaMiBIPOBIIHUKIB 18 8 2 4 4

Tema 5.3. Konrakrai siBuIa 8 4 2 - 2

MKP 3 tem 4.3; 5.1 - 5.3. 5 - 2 - 3

Pa3om 3a posaia 5 39 16 8 4 11
Po3nin VI. OcHOBH KBaHTOBOI eJIeKTPOHIKH

Tema 6.1. [IpuHIMIN KBaHTOBOL 5 4 - - 1

€JICKTPOHIKHU

Pa3om 3a po3aia 6 5 4 - - 1

Po3ain VII. ®izuka aTtoMmHOro0 sijipa

Tema 7.1. ATomHe siipo Ta

pa/lioaKTHBHICTh. SliepHa eHepris 2 2 - - -
Pa3om 3a po3aia 7 2 2 - - -
IlinroToBKa /10 icnuTy 30 30
Bceboro 3a cemectp 150 36 18 36 60




5.1. JlekuiiiHi 3aHATTA (1eHHA (p)OPMa HABYAHHS)

3/

HazBa Temu sexii Ta mepenik OCHOBHUX IMUTAHb

(mepenik TUIAKTUYHKX 3ac00iB, MOCHIAHHS Ha JiiTeparypy Ta 3aBaanHs Ha CPC)
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Po3zaia IV. OCHOBU KBAHTOBOI ®I3UKHA

Tema 4.1. Keanmosa npupooa eneKmpomazHimHo20 6UNRPOMIHIOBAHH .
Jlekuisi 1.TensioBe BUNPOMiHIOBAHHS

1. Oco06MBOCTI Ta XapaKTEPUCTHKH TEIUIOBOTO BUIIPOMIHIOBAHHS.

2. 3akoH Kipxroda. AGconoTHO YopHE TUT0. Po3moin eHeprii B criekTpi

BUIIPOMIHIOBAaHHS a0COJIFOTHO YOPHOTO TijIa.

3. 3aKOHU BUIIPOMIHIOBAHHS a0COTIOTHO YOPHOTO Tija.

Jlekmifina nemoHcTpartis: “3akonu Kipxroga”.

[Tnakat Ne532.

JIir.1. §§ 107-108; 2.§§ 16.1-16.2.

3aBnanHs Ha CPC:

20

Jlekuis 2. KBaHTOBA Teopist BUNPOMiHIOBAHHS.
1.®opmyna Penes-Jxinca. "YapTpadionerosa karactpoda'.
2.I'inore3a kBantyBaHHs eHeprii. ®opmymna [Tnanka.
3.3actocyBaHHS iHPPaUYESPBOHOTO BUIIPOMIHIOBAHHS y BIHCHKOBIH TEXHIII.
Jhir.1. §§ 109-110; 2.§§ 16.2-16.3.
3apmanns Ha CPC: Jlit. 2.§§ 16.4-16.7; 1.
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Tema 4.2. Enemenmu amomuoi ¢izuku.
Jlekuis 3. Teopis bopa.
1.5lnepna monens aroma. HecripoMokHICTh KJIIACHYHOI SIEPHOT MOJIEINI aToMa.
Jlinifiuatuii cnextp aroma BogHro. Jlocminu ®@panka i ['epia.
2.EnemenTapna teopist bopa BogHenomioHoro aroma.
3.Po3BuTok Teopii bopa. Enintuuni opOitu. [IpocTopoBe KBaHTYBaHHS.
ILmakatu: NeNe 605, 610, 611.
Jhi. 1. §§ 113, 114; 2.§§ 17.1-17.5.
3apnanng Ha CPC: Jlit. 1. §§ 113, 114.
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Jlekuist 4. CyuyacHi ysiBjieHHsI Ipo O0y10BY aToma.

1.Cnin enextpona. CriiHOBe 4nCIIO.

2.KBaHTOBI cTaHM elEeKTPOHIB B aToMi. KBaHTOBI uncra.

3.ITpunnun ITayni. Enexrponna o6o10HKa aToma.

4.®1314HI TPUHLIMNK OYJJOBH NEPIOIUYHOI TAOIUII XIMIYHUX €JIEMEHTIB.
ITmakatu: NeNe 609, 612, Tabaums XiMIiYHUX eJleMeHTIB MeHaeeeBa.
Jhr. 1. §§ 121-122; 2.§§ 17.6-17.11.
3apnanng Ha CPC: Jlit. 2.§§ 17.12.
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Jlekuis 5. Kopnycky/asipHo-XBUJILOBHIA 1yaJsii3M MiKpOYaCTHHOK.

1.I'inore3a ae-bpoins.
2.ExcriepuMeHTanbHe MiATBEPKEHHS XBUIBOBUX BJIIACTUBOCTEH MIKPOYaCTHHOK
pedoBuHU. KOpmyCKyIsIpHO-XBIIIBOBUH Ayaii3M mMartepii.
3.3acTocyBaHHS XBHJILOBHX BJIACTHBOCTEH MIKPOYAaCTHHOK B HAYKOBUX
MOCHIPKEHHSIX Ta B TEXHIL.

JhiT. 1. §§ 115, 123; 2.§§ 18.1-18.3.

3asmanng na CPC:
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Jlekuisi 6. CniiBBinHoOmeHHsI HeBU3HAuYeHocTel ["aiizenOepra.
1. KoopauHaTHO-IMITyIbCHHI METOJ KJIACHYHOI MEXaHIKH.
2.CriBBiHOIIEHHST HeBU3HAYCHOCTEH ["aii3enOepra.
3.YsBJIeHHS PO METOM KBAHTOBOI MeXaHIKU. XBUIbOBA (DYHKIIS Ta i1 Pi3HuHUiA

8




3MICT.
JiT. 1. §§ 116, 117. 2.§§ 18.4-18.6.
3asganus Ha CPC:
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Jlekuis 7. PiBusinns Llpexainrepa.
1.Yacose piBasuns Ulpeninrepa. PiBusuus Llpeninrepa s cTanioHapHUX CTaHIB.
2.Po3B'ss3anns piBHsHHS [peainrepa 11 moTeHinHoro 6ap'epa cKindeHoi
[IUPUHHU.
Jhir. 1. §§ 118-119; 2.§§ 18.7-18.9;
3aBmanns Ha CPC: Jlit. 2.§18.10.
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Po3zain V. ®izuka TBepaoro tiia
Tema 5.1. Ocnosu 30nn0i meopii meepoux min.
Jlexkuis 8. TBepae Tisno EHepreTnyHi 30HM B KpUCTAJIaX.

1.Tepne Timo. Knacudikamis TBepAMX TUI 32 BEIMYUHOK  IMHTOMOL
€JICKTPOIPOBITHOCTI Ta ii 3aJeKHOCTI BiJ TeMriepaTrypu. [IOHITTS po KpUCTaIiuHy
IpaTKy Ta THIM 3B'S3KIB aTOMIB y TBepAUX Tinax. [IOHATTS mpo pinki KpucTaau Ta
iXH1 BJIaCTUBOCTI.

2.EnepreTnunuii criekTp aroma. BUHUKHEHHS €HEpPreTMYHHX 30H MPH YTBOPEHHI
KpuctaniyHoi rpatku. [lluprHa eHepreTHYHMX 30H Ta BiACTaHb MiX PIBHSIMH B 30HI.
3arnoBHEHHSI €HEPreTUYHHMX 30H €JIEKTPOHAMU. 3O0HU: BaJE€HTHA, 3a00poHEHa Ta
MIPOBIAHOCTI.

3.EnexTponpoBigHicTs  TBEpOMX T 332  30HHOIO  Teopiero.  Merainm,
HaITiBIPOBITHUKH, JTICICKTPHUKH.

4.DyHKIlSE TYCTHHH JIO3BOJICHHX CJCKTPOHHUX CTaHiB. [IOHATTS Tpo KBaHTOBY
cratuctuky ®@epmi-Jlipaka Ta KJIacHUHy CTaTUCTUKY MakcBeria-bonbsimana.
ITnakatu: NeNe 293, 292,

JIiT. 1.§§137,139,140; 2.§§ 19.1-19.6;

3amanns Ha CPC: Jlit. 2.§19.4.
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Jlekuis 9. KBaHTOBa Teopisi eJIeKTPONPOBIAHOCTI MeTAaJiB.
1.He3anexHicTh eHeprii €IeKTPOHIB B MeTall Bil Temmeparypu. BupomxeHuit
€JIeKTPOHHUH Ta3.
2.EnekTponpoBiqHICTh METAIB Ta i1 3aJIXKHICTH BiJl TEMIIEPATYPH.
HaanpoBiaHicTh.

JhiT. 1. §§ 138; 2.§§ 19.7-19.8; 12.§§ 51, 52, 54;
3aBnanns Ha CPC: JIit. 1§§ 138, 138, 139,140.
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Tema 5.2. Enekmpuuni e1acmueocmi HanienpogioHuKIe.
Jleknis 10. BiracHi HamiBnpoBiTHUKH.

1.YsBnenHs npo BiacHi HaniBIpoBiaHUKU. [Iporiecu renepaiii Ta pekoMOiHaIi
PIBHOBaXXHMX HOCIIB 3aps/ly y BJaCHUX HamiBOpoBiAHUKaxX. EnekTpoHHa Ta
JIpKOBa MPOBIAHOCTI.
2.Po3paxyHOK piBHOBa)KHOI KOHIIEHTpALlli HOCIiB 3apsity 1 MOJIOKEHHS PiBHS
®epMi y BIIaCHOMY HaIliBIIPOBIIHUKY.
3.Teopetnuna ¢popMyIia eIeKTPOIPOBITHOCTI BIACHOTO HAMIBIPOBiIHUKA. MeTos
BHU3HAUEHHS MIUPUHH 3a00pOHEHOT 30HU.

Jhir. 1. § 14; 2.§§ 19.9-19.10; 12. §§ 57-58; 8.§ 181; 4. c. 250-254.

3amanns Ha CPC: JliT. 12. §58.
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Jleknis 11. lomimkoBi HaniBNPOBiTHUKH.
1.dedexTHi Ta TOMIIIKOBI HaMiBOPOBIAHUKYU. JJOHOPHI Ta aKLIENITOPH JOMILIKH.
I'enepartist Ta pekoMOiHalLlisg HOCIIB 3apsiAy y IOMIIIKOBUX HaliBIPOBITHUKAX.
OCHOBHI Ta HEOCHOBHI1 HOCI].
2.PiBHOBa)kHa KOHLIEHTpAIIisl HOCIIB 3aps1y Ta 1ojokeHHs piBHsI Depmi B
JOMIIIIKOBUX HAMiBIPOBITHUKAX.

9




3.EnexTponpoBiqHICTh TOMIIIKOBHX HAMIBIPOBITHUKIB Ta ii 3aJI€XKHICTD BiJl
TeMIiepaTypu. MeToa BU3HaUCHHS €HEpril akTUBAIIll JOMIIIIKH.

JiT. 1. § 142; 2.§§ 19.9-19.

3aBnanng Ha CPC:

Jlekuisi 12. @oTONPOBIAHICTH HANIBIPOBIHHKIB.

30 1.BuyTpimHii GoroedekT, Horo BUAM Ta MEXaHI3MH.
2.PiBHOBa)kHI Ta HEPIBHOBaXKHI HOCIi 3apsiny. [IIBUAKICTD 3MiHM HEPiBHOBAXHOT
KOHIICHTpAIIii 3a paxXyHOK peKOMOiHaIlii HOCIiB 3apsy.
3.Yac KUTTSI HEOCHOBHHUX HOCIIB 3apsy.
Hemonctparis: “ ®oroonopu ®CK-1, DCK-2”
JIit. 2.§§ 19.11.
3asnanus Ha CPC: Jlit. KoHcnekT ek
Jlekuisi 13. CTpyM y HaniBnpoBigHMKAX.
31 1.ITonstTs npo siButie nudy3ii. JAudy3iinuii Ta apeidoBuii CTpyMu.
2.CniBBinHomieHHs: EfHII TSI HA MK PYXJIMBICTIO Ta KoedilieHTOM qudy3ii.
JudysiitHa ToBXKHHA Ta TOBXKUHA 3CYBY HOCIIB 3apsy.
3.Edexr I'ana.
JiiT. 2.§§ 19.12; 13. §150.
3apmanns Ha CPC: Jlit. 2.§§ 19.12.
Tema 5.3. Konmaxkmui sasuuia.
Jlexuis 14. TepmoesiekTpoHHa eMicis.
32 1.VsBneHHS Npo eNEeKTPOHHY eMicito.
2.Po6oTa BUXO/y €JICKTPOHA 3 METAITY Y BaKyyMi.
3.TepMmoeneKTpoHHA eMicis Ta 1 3aKOHH.
Jemonctparist: “ EnexTponHi Jlammu™.
JiT. 1. §61;  2.§§ 20.1-20.3.
Jlekuis 15. EnexkTpoHHo-1ipKkoBuii mepexia.
33 1.CriocoOu oTpuMaHHs eeKTPOHHO-IPKOBOTO mepexoay (p-N — mepexin).
2.BnacTuBOCTI P-N — nepexoy.
3.IToHATTS MpoO reTeponepexoiu.
JlexuiitHa nemonctparis: 1. “/luHamiuna Mozenb P-N — nepexoay ;
2. “Maker p-n — nepexony ;
3. “ BruiuB TeMIiepaTypH Ha BJIacTUBOCTI P-N — nepexoay .
JhT. 1. § 143; 2.§§ 21.2-21.3.
3apmanns Ha CPC: JIit. 2.§§ 21.4-21.6.
Po3ain VI. OcHOBH KBaHTOBOI €JICKTPOHIKH.
Tema 6.1. Ilpunyunu Keanmoeoi e1eKmMpPoOHIKU.
Jleknist 16. IpyHIMNN KBAaHTOBOI €J1EKTPOHIKH.
34 1B3aeMopiisi €eKTPOMArHiTHOrO BUIPOMIHIOBAHHSI 3 PEYOBHUHOIO: IMOTJIMHAHHS,
CTIOHTaHHE Ta BUMYIIIEHE BUITPOMIHIOBaHHS.
2.HaceneHicTh Ta 1HBEpCHA HACEJIEHICTh €HEPreTUYHUX pIBHIB. [HBEepcHUI cTaH
peuoBHHU. MeTou 3/11iiCHEHHSI IHBEPCHOT HAaCEeJIEHOCTI.
3.KBaHTOBI mijicuirOBayl Ta reHepaTopu. Jlazepu Ta Mazepu.
JhT. 1. §§ 124-125;  2.§§ 22.1-22.4.
Jleknist 17. @i3M4Hi NPUHIMIN BOJTOKOHHO-ONITUYHOTO 3B’ A3KY.
35 1.JIazepHwuii 3B'130K.

2.BonokonHa onrtuka. [ToBHe BHYTpillIHE BiAOMBaHHS Ta AUCIEPCis
€JIEKTPOMAarHiTHOTO BUIPOMIHIOBAHHS.
3.B0y10KOHHO-ONTHYHI JiHIT 3B'SI3KY.

JIiT. 2.8§ 22.5; Jlomomixkna it. 12, 13.
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Pozaia VII. ®i3uka aromHOro sigpa

Tema 7.1. Amommne adpo ma padioakmuenicms. Aoepna enepzemuxa.
Jlekuis 18. Bynrosa aromHoro siapa. PagioakTuBHicTB.

1.Ckiag Ta OCHOBHI XapaKTEPUCTUKHA aTOMHUX siAep 1 HyKJIOHIB. B3aemomis

HYKJIOHIB Ta YSIBJICHHS IPO SIEPHI CHIIH.

2.JlebexT Macu Ta eHepris 3B'A3Ky sAapa. 3aleKHICTh MTUTOMOI EHEprii 3B'sI3Ky

spa BiJ HOro MacoBOTO YUCIIA.
3.Mogpemi siapa. IToHATTS PO ME30HHY TEOPIIO SACPHUX CHIL.

4.CrifikicTh sinep. Buau pagioakTHBHOCTI. 3aKOH palioaKTUBHOTO PO3May.

AKTHBHICTb JKEpes paAioaKTUBHOIO BUITPOMIHIOBaHHSI.

5.I0pupona sinepHoi eHeprii. [IpuHunu BuiIeHHs SaepHOT eHeprii.

ITnakatm: NeNe 131, 814, 818, 824.
JhiT.1. §§ 128-135; 2.§§ 23.1-23.9.
3asnannag Ha CPC:

5.2. IlpakTu4Hi 3aHATTS (1eHHA opMa HABYAHHS)

OcCHOBHI 3aBIAaHHS LUKy IPAKTHYHUX 3aHATh:

3aKpIIUICHHS 3aCBOEHHSI 3MICTY JICKIIITHOTO MaTepiany;
3aCBOEHHS METOIB aHali3y (Pi3UUHUX SBHILL

BUPOOJICHHS BMiHHS 00YMCIIeHb (Bi3WYHUX BEJIMUYMH 32 aHATITHYHUMH BHpa3aMH;

BI/IpO6J'IeHH$I BMIHHSA 34CTOCOBYBATH MaTeMaTUYHUMN arrapar ajs BI/IpiH_IeHHH IICBHHUX

¢i3nYHMX 3a1a4.

Hwxye HaBeieHO TEMH Ta KOPOTKHH 3MICT 3aHATh 1 OPIEHTOBHUI NEPEIIiK 3aBIaHb JJIs

aynutopHoi pobotu ta CPC (Homepu 3amau) 3a nociOnukom [8]. Ilpu poboTi B ayauTopii

BUKJIa/Iad Ma€ TPaBO, KPiM YKa3aHUX y TEpeliKy, BUKOPHCTOBYBATH 3aBJaHHS 3 IHIINX

IKepel.
Ne | Ha3Ba TEMU 3aHATTS Ta nepertiK OCHOBHHUX [IUTaHb
3/m | (mepenik AUJIAKTUYHOrO 3a0e3neueHHs], MOCUIaHHs Ha JiTeparypy Ta 3aBaaHHs Ha CPC)

Pozaia 111. KoauBanus Ta XBHJIi
Tema 3.1. Konusanns.
IpakTuune 3anaTTs 1. 3racawui Ta BUMyIlleHi KOJIMBAHHS.

10 1. 3racaroui KOJMBaHHS.
2. Bumyieni konuBaHHS.
3. Pe3oHaHc Ta yMOBU BUHUKHEHHS.
4. Po3B’a3yBanHs 3a/1a4 3a 1aHOIO TEMOIO.
JIit. 3. Ne 8.19, 8.42, 8.47, 8,84.
3asmauns ua CPC: JIit. 3. Ne 8.22, 8.44, 8.62, 8.88.
Tema 3.2. Xeuni.
IIpakTryne 3ansaTTs 2. XBHUII.
11 1. PiBHSIHHS, MapameTpu Ta BIACTUBOCTI XBUJIb.
2. InTepdepeniis XBUb.
3. Po3B’a3yBaHHs 3a/1a4 3a JaHOIO TEMOIO.
JIit.3. Ne 9.25, 9.41, 9,56.
3asaanus Ha CPC: JIit. 3. Ne 9.28, 9.46, 9.60
Tema 3.3. Onmuka.
IIpakTuune 3ausarra 3. InTepdepenuis Ta nuppaxuis
12 €JIEKTPOMATHITHUX XBHJIb.
1. IaTepdepeHniiis enekTpoMarHiTHUX XBHJIb:
2. Judpaxuis enekrpoMarHiTHUX XBuib. JudpakiiiiHa pemritka.
3. Po3B’a3yBaHHs 33/1a4 3a JAaHOK TEMOIO.

11




JIit. 3. Ne 10.31, 10.42, 11.19, 11,64.
3apnanns Ha CPC: Jlit. 3. Ne 10.32, 10.44, 11.15, 11.62.
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Po3aia IV. OcHoBU KBaHTOBOI iznkn

Temu 4.1 i 4.2. Keanmosa npupooa eneKmpomMazHimHOo20 GUNPOMIHIOBAHHA MaA
enemenmu amomHoi Qizuxu. .

IMpakTuyne 3auaTTs 4. TenyioBe BUNIPOMiIHIOBAHHS Ta 0yJ0Ba aToMa.

1. KBanTOBa mpupo/ia TEIIOBOr0 BUIPOMIHIOBAHHS Ta HOTO 3aKOHH.

2. BopoBrcrka Teopis OyoBa BOAHENO1I0OHUX aTOMIB Ta BUCHOBKH 13 HE.

3. KBaHTOBI uncCIa, eMeKTPOHHA 000JIOHKA aTOMA.

4. Po3B’sa3yBanHs 3a/1a4 32 1aHOIO TEMOIO.

JIiT. 3. Ne 12.26, 12.58, 13.26, 13.36.

3asmanus Ha CPC: JIit. 3. Ne 12.25, 12.54, 13.20, 13.47.
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Tema 4.3. OcHogu K6aHMOBOT MEXAHIKU.

IMpakTuyne 3aHATTS 5. OCHOBM KBAHTOBOI MEXaHIKH.

1. I'inmoresa ne-bpoitns.

2. CriBBinHOIIEHHS HeBU3HaYeHocTel ["aiizenOepra.

3. Po3B’s3yBanns piBasHHs Llpeninrepa.

4, Po3B’s13yBaHHs 337124 3a IAHOK TEMOIO.

Metoanuni pexomennanii: Cranionapae piBHsHHA Llpeninrepa s moTEHIIIHOTO
0ap’epy HECKIHYEHHOI IIMPUHH BUKIAAau po3B’si3ye Oulst Aomku B aynurtopii. OTpumani
CHIBBITHOIICHHS B TMOJAJIBIIOMY BHUKOPHCTOBYIOTHCS UIS PO3B’S3KYy 3amad. B aymuropii
PEKOMEHIYEThCS PO3B’A3yBaTH 3aj1aui:

JIiT. 3. Ne 14.19, 14.33, 14.46, 14.49.

3asaanus ua CPC: JIit. 3. Ne 14.13, 14.38, 14.47, 14.59.
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Po3ain V. ®i3uka TBepaoro tina
Tema 5.1. Ocnosu 30nHOT meopii meepoux mii.
IpakTuune 3auarTsa 6. Po3noais exekrponis
32 eHepreTHYHUMH CTAHAMU.

1.®yHKIS TyCTMHM JO3BOJIEHUX €HEpPreTMYHHUX CTaHIB Ta BIJACTaHb MIXK
€HEePreTUYHUMHU PIBHSAMHU B 30Hi.
2.®yukuis posnoniry depmi-Zipaka Ta Makcsenna-bonbnmMana.
3.Po3paxyHOK KOHIIEHTpallii eJIeKTPOHIB MPOBIAHOCTI Ta eHeprii depmi B MeTasax.
4.EnexTponpoBiIHICTh METAJIIB.
5.Po3B’s13yBaHHs 337124 3a JaHOO TEMOIO.

JIit. 3. Ne: 15.13, 15.20, 15.28, 15,45.

3apmanns na CPC: JIit.3. Ne: 15.12, 15.24, 15.31, 15.40.
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Tema 5.2. Enekmpuuni eénacmueocmi HanienposioHUKie.

Tema 5.3. Konmaxkmui saisuuia.

IIpakTnune 3anATTA7. EJleKTponpoBiAHicTh HANIBIPOBiIHUKIB.
1.EnekTponpoBiHiCTh  BJIACHUX  HAMIBIPOBIAHUKIB Ta i  3aJEXHICTh  Bif
TeMIepaTypH.

2.EneKTponpoBiIHICT, JOMIIIKOBUX HAMIBIPOBIMHUKIB Ta 1i 3aJ€XKHICTh BiJ
TeMIepaTypH.

3.Bu3HavyeHHs mMpUHM 3a00pOHEHOi 30HM HAMIBIIPOBITHUKA Ta €HEprii akTUBallii
JIOMIIIIKY B HAMMIBIPOBIIHHKY.

4.Po3B’s13yBaHHA 334a4 3a JAHOIO TEMOIO.

JIit.3. Ne 16.30, 16.37, 16.48, 16.53.

3asmanns Ha CPC: JIit. 3. Ne 16.29, 16.38, 16.47, 16.62.

17

[IpakTnune 3anarTa 8. dorTompoBiaHicT, HamiBnpoBiAHUKIB. EjexkTpoHHO-
AipKOBUIi mepexia.
1.3miHa HepiBHOBaXKHOi KOHLIEHTpallli HEOCHOBHMX HOCIiB 3apsay. Yac kutTTH

12




HEOCHOBHHUX HEPIBHOBAXHUX HOCIIB 3apsay. POTONPOBIIHICTh HANIIBIPOBIAHUKIB.
2.BmactuBocti p—N nepexomy.
3.Po3B’s13yBaHHA 3a/1a4 3a JaHOIO TEMOIO.
JIit. 3. Ne 16.63, 16.67, 17.22.
3asganns na CPC: JIit. 3. Ne 16.64, 16.68, 17.17.
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Ipaktuune 3ansarrss 9. MKP npoBomutees 3a temamu 4.3; 5.1 - 5.3 3rigHo po3skiany
3aHATE.

5.3. JIaGopaTopHi 3aHATTS

OcHOBHI 3aBJaHHA HUKJIY JJA00PATOPHHUX 3aHATH

OcHnogni 3a80anis Ta0OPATOPHUX 3AHSITH 3 0AHO20 KPEOUMHO20 MOOYIs

3aKpITUICHHS 3aCBOE€HHS 3MICTY JICKI[ITHOTO MaTepiaiy;

3aCBOEHHS METOIIB aHAITI3y (PiI3MUHUX SBHIIL;

BUPOOJICHHS BMIHHS €KCIIEPUMEHTAIBHOTO JOCTIKSHHS (DI3UYHUX SIBHILL;

BHPOOJICHHs] BMIHHS 00YHCIIeHb (DI3MYHUX BEJIMYMH 32 aHAJITHYHUMHU BUPA3aMH;
BUPOOJICHHS] BMiHHS 3aCTOCOBYBAaTH MaT€MaTHYHHUI amapar Jjs JOCITIJHKCHHS TEeBHUX
(GI3UYHKX SBUIIL.

[Ticis BukoHaHHS 4-5 poOIT CTYACHTH 3aXUIAIOTh OTPUMaHi pe3yJIbTaTH HA
KOJOKBiyMax.

3/

KinbkicTb
Ha3ga sa6opaTopHoi podoTu ayJ.Tox.

BuBuenns nossipu3zariii cBiTia 4

BuBueHHS 3aKOHIB TEIJIOBOIO BHHpOMiHIOBaHHSI

BuBueHHs crieKTpy aTOMa BOJHIO

MarsnitHe obepTaHHs IIONMHY mossipu3aitii (ehekr Dapases)

g Bl WIN| -

EE I S S

JlocIipKeHHs BIUTMBY TE€MIIepaTypy Ha €JIeKTPOIPOBITHICTh METANIB 1
HaIMiBIIPOBIIHUKIB

BuBueHHs 30BHIIIHBOTO (OTOEPEKTY

Hocninu ®@panka - ['epra

[eeB NN o]

BuBuenns epexkry PAM3AVYEPA

I EESES

JlocmikeHHs quctepcii CBiTaa

6. Camocriiina po6ora

Kinbkic
HazBa Temu, 1110 BAHOCUTBCS HA CAMOCTIiITHE OIpalfoBaHHS Th
ayJ1.rox

1

Tema 3.1. KonuBauus.

Tema 3.2. XBuii

Tema 3.3. OnrTuka

Tema 4.1. KBanToBa npupoja eIeKTpOMarHiTHOr0 BUITPOMIHIOBaHHS
(3oBHImHIH hoToedeKT Ta HOro 3aKOHU. 3acTOoCyBaHHS 1HOPAYEPBOHOTO
BUIIPOMIHIOBAHHS Y BIHICHKOBI# TeXHilli)

W N DN

Tema 4.2. EnemenT aroMHO1 Qi3uKu

w

Po3paxyHnkoBa podora 3 Tem:3.1-3.3; 4.1-4.2. 4
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Tema 4.3. OCHOBU KBAaHTOBOI MEXAHIKHA 4

Pa3zom 3a po3nain 4 14

Tema 5.1. OcHOBM 30HHOI TEOPii TBEPAUX T

Tema 5.2. EnektpruyHi BIaCTUBOCTI HaIlIBIPOBIIHUKIB

MKP 3 tem 4.3; 5.1 - 5.3.

2
4
Tema 5.3. KonrakrHi siBuia 2
3
1

Tema 6.1. IIpuniunm KBaHTOBOI eIeKTpoHiKH (BaacTuBocTi 1a3epHOro
BUIIPOMIHIOBAHHS Ta 3aCTOCYBAHHSI JIa3epiB HA IPAKTHIII)

IlixroroBka a0 icnury 30

Bceboro 3a cemectp 60

3 pgaHoi HaBYaJIbHOI JUCHUIUIIHK 3aIUIaHOBAaHO I1HAMBIAyaJIbHE 3aBIaHHS Yy BHIJISAAL
po3paxynkoBoi po6oru (PP). BoHu crnpusitoTs OLIBII MOTIMOJICHOMY BHBYCHHIO CTYICHTaMU
TEOPETHYHOT0 MaTepially, (JOpMyBaHHIO BMiHb BUKOPHUCTAHHSI 3HaHb JJIsi BUPIMICHHS BiAMOBIIHUX
NMPaKTUYHUX 3aBJaHb. I[HOWBiAyadbHI 3aBAaHHS BHUKOHYIOTBCS CTYJACHTaMH CaMOCTIHHO 13
3a0e3MeyeHHsIM HEOOXITHUX KOHCYJbTAIllll 3 OKpeMHX NUTaHb 3 OOKy BUKIadauda. HasBHICTH
MO3UTUBHUX OIIIHOK, OTPUMAHMUX CTYACHTOM 3a 1HAMBiAyaJbHI 3aBJaHHA, € HEOOXiTHOIO YMOBOIO

JIOIYCKY /10 CEMECTPOBOT0 KOHTPOJIIO.
OcHoBHI 1iJIi IHIMBITYaIbHOTO 3aBIaHHS:

- 4iTKa oprasi3ailisi CaMOCTiifHOi poOOTH CTY/ICHTIB;

- M IBUIIEHHS SIKOCTi 3aCBOEHHST HABYAJLHOTO MaTepialy;

- BUPOOJICHHS MOYAaTKOBUX HABUYOK 1HKEHEPHHUX PO3PAXyHKIB

InauBinyanbHe 3aBnanHs. Po3paxyHKoBa po00Ta nMpoBOaUThCS 3a TemMamu 3.1 -

3.3;4.1-4.2. KoxHWMii CTYJJCHT OTPUMYE IHIAMBITyalbHI 3aBIaHHS Y BUTIIsAL 4 3a1a4.
3axucT BUKOHAHUX 3aBJIaHb 1HIUBIAyabHUN. PekomenayeTnes aiteparypa 2, 4, 8.
KonTtpoabHna po6ora
3 KpeAUTHOTO MOJTyJIS 3aIJIAHOBAHO MTPOBEACHHS OJIHIET MOTyJIbHOI KOHTPOJIBHOT pOOTH
(MKP): MKP npoBoautbes 3a TeMamu 4.3; 5.1-5.3 3riiHO po3KIaay 3aHATh.

OcnoBHa meta MKP- 31ilicHeHHs pyO1’>KHOTO KOHTPOJIIO Ta JOCECIHOT aTtecTarii
aKaJeMiyHoi ycmimHocTi cTyaeHTiB. Micue nposeaennss MKP - B ayauropii 3rigHo
posknany. MKP npoBoasThcs Ha MpakTHUHOMY 3aHATTI Ne9 Ta po3paxoBaHa Ha JiBi
aKajeMi4yHi TOJIUHH.

Metoauka npoBenenass MKP. 3apnanns MKP ckiagaroTecs 3 3 muTanb (3a1a49).
Pexomennyetncs miteparypa 2;3;9. TIpoBoauThCs NIISIXOM BHIa4i KO)KHOMY CTYIEHTOBI
1H/IMBITyanbHUX 3aBaaHb (3 3a1a4). Pe3ynbraTi oroomyroThes Ha HAHOMKIOMY 3aHSTTI.

7. IloniTHKa | KOHTPO.IB
7.1. TlosaiTuKAa HABYAJIBHOI IMCUMILTIHM (OCBITHHOTO KOMIIOHEHTA)

CucTtema BUMOT, SIK1 CTaBJIATHCS Tepel CTYICHTOM:

e BIJBiAyBaHHS JEKIIMHUX, TPAKTUYHUX Ta JAOOPATOPHHUX 3aHATH € 0OOB’SI3KOBOIO
CKJIa/IOBOIO BUBUEHHSI MaTepiaiy;

e Ha JeKUli BMKJIagad KOPUCTYEThCS BJIACHUM IPE3CHTALIHUM MaTepiajoM;
BUKOPUCTOBYE TYIJI-TUCK JUIS BUKJIAJaHHS MaTepiady MOTOYHOI JEKIii, 101aTKOBOi
iH(popMallii, 3aBJaHb [0 MPAKTHYHUX pOOIT Ta 1HIIE; BUPINICHHS NPAKTHUYHUX
3aBJlaHb T4 MOAYJIbHUX KOHTPOJIBHUX POOIT 3aBaHTAXKY€ETHCS HA TYTII-IUCK;

® TUTaHHSA Ha JIeKIii 3a1al0ThCs y BIABEICHUI JJIs IIbOT'O Yac;,
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® Ui 3aXHCTy MPaKTHYHOI ab0 PO3paxyHKOBOi pOOOTH HEOOXIIHO pPO3B’sA3aTH
BIJIMOBIAHI 3a/Jaui, 3aBaHTAXUTHU PIIMICHHS HA TYyrjiI-IACK Ta BIANOBICTH Ha
3amUTaHHS MO0 PIICHHS;

e J1a0OpaTOpHi 3aHATTS MPOBOAATECA B Jabopatopisax kadenpu.llepeBipseTbes
MIJrOTOBKA CTYJCHTIB JO0 BUKOHAHHS KOHKPETHOI JiabopatopHoi pobotm. Ilicis
OTPUMaHHSl JIOMYCKY CTYACHTH EKCIEPUMEHTAIBHO OTPHUMYIOTh pPE3YJIbTaTH
BHUMIPIOBAaHHS, K1 3aIIUCYIOTh B MIPOTOKOJI poO0TH. ODOPMIISIOTE IPOTOKOI pOOOTH
1 BIMOBIZAIOTh HA KOHTPOJIBHI NMUTaHHA. [Ipu ycHimHOMY 3aXHCTI MPOTOKOITY
OTPUMYIOTH BIAMOBITHI OaH.

® 320XOYyBaIbHI 0aJIM BUCTABISIOTHCSA 3a: PIICHHS 33724 Ha TEPIIOMY PAKTHYHOMY
3aHATTI; y4acTh y (haKyJbTETCHKHX Ta 1HCTUTYTCHKHMX OJIMIiagax 3 HaBYAIBHHUX
JMCLUIUTIH, Y4acTh y KOHKypcax poOiT, MiAr0TOBKA OIJISAiB HAYKOBUX MpPaIlb TOILIO.
KinpkicTh 3a0x0uyBanux OaiB He Oinbme 10;

e mrpadHi Oamu BHCTABISIOTHCS 3a: MEPENUCYBAaHHS MOIYJLHOI KOHTPOJIBHOI
po6otu. Kinbkicts mrpaduux 6aniB He Oinbme 10.

7.2. I10J107KeHHA PO PETHHIOBY CUCTEMY OLIHKH YCIIIIHOCTi CTYJACHTIB
PeifTuHr cTyneHTa 3 KpeAUTHOTO MOJTYJISl CKIIaJaeThes 3 OaliB, 10 BiH OTPUMYE 3a:
5 excnpec-KOHTPOJIIB HAa IPAKTUYHUX 3aHATTIX;
2 Bigmosinai Ha I13;
1 moxynbHa KOHTpOJbHA poboTa (MKP) ;
Onny po3paxyHkoBy poooty (PP) ;
Bukonanns ta 3axuct 9-tu naboparopaux pooit (JIP);

Biamosins Ha eKk3aMeHi.
CucreMa peiiTHHroBUX (BaroBux) 0ajiB Ta KpuTepii OUiHIOBaHHS
BinmoBigHO 10 KaleHAApHOTO IJIaHY 3aHsATh Ta pekoMmeHaanii IlomoxkeHHs mpo

PEUTHHIOBY CUCTEMY OLIIHKU 3HaHb, CEMECTPOBUN HOPMATUBHUI BaroBuil 0ayl MpakTUYHUX
3aHATh NPUNHATI HACTYIHI LIKAJIM Ta BAaroBl PEeUTHMHIOBI Oanu 1 KpuTepii OLIHIOBAHHS 3a
BUJIAMHU 3aHSATh.
CeMecTpoBa Ta ek3aMeHalllliHa peHTUHTOBI IIKAIH IPUIMatOThCs Yy po3Mipi OaliB,
7, = 120 6axniB, ry = 80 6aniB. R=7, + rz; = 200 6a/iB - pelTHHTOBA IIKaNIA 3
KPEUTHOT'O MOJYJISL.
1. Excnpec KOHTpOJIi
BaroBuii Oan r,=15. Jlng orpumanHs pedTunry r=3*5=156ayiB CTyJEeHT MOBUHEH

OTpUMYBAaTH TO3UTHBHI OLIHKM 3a BCl BIANOBiAI HA MUTaHHS KOHTPOJIIO MiJTOTOBKH JI0

3aHATTA.

- «BIAMIHHO» IOBHA BiAMNOB1b (He MeHIIe 90% noTpiOHOT iHpopMariii) — 15 Oanis;

- «1o0pe» JOCTaTHHO TMOBHA BiAMOBiNb (He MeHie 75% moTpiOHi iHdopmarii), abo

[TOBHA BIJIMOBIAb 3 HE3HAYHUMHU HETOYHOCTAMH — 12-9 Oaiis;

- «33I0BUTRHO» HEMOBHA BiAMOBiAb (He MeHIIe 60% moTpiOHOT iH(OpMaIlil Ta He3HAYH]

IIOMUJIKH -6 OaiB;

- «HE3aJIOBUILHO», HEe3a0BUJIbHA BIAMOBIAL (HE BiAMOBIIae BUMoraM Ha 3 6anu) -0 OaiB.
2. IlpakTu4Hi 3aHATTS.

Barosuii 6an i;m = 10 OaniB. [{nga orpumanHsa pedTuHry r =2*5=10 GaniB CTyaeHT

MOBUHEH JIBa Pa3W CaMOCTIHHO PO3B’s3aTH 3a1ady a0bo JaTH Bl MPaBWJIbHI BIATMOBIMI Ha
SIKICHI ITUTaHHA.
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Crynenr, saxkuii Oepe aKTUBHY y4acThb B 3aHSTTI W JEMOHCTPYE SIKICHY MirOTOBKY

710 HHOTO, MO’Ke OTPUMATH 3a0XouyBanbHuil 6an (6oHyc) Iy < 2, ane B Mexax 3araipHOTO

aimity 10% Big I, T06TO0 He Ginmbire 19 GaiB 3a BCi BUAM KOHTPOIIIO PAa30M.

[TizcymMKoBHII CEMECTPOBHI pPEUTHMHI 3 TMPaKTHYHUX 3aHATh BU3HAYAETHCSA

HaOpaHMMM HOPMAaTUBHUMH Ta 320X0UyBaJIbHUMU I, OalamMu CyMapHHUH BaroBuii Oai

f,=10+>r .
3. Monay/jabHa KOHTpoJIbHA podoTa (MKP).

MKP omintoerses B 20 6aiiB, BiATaK BaroBUil peUTHHTOBUI 0aJt 3a CEMECTp CKIiaiae
™MKP =1x20=20 6auiB.

- «Bigmianoy» (I > 18) Bukonano ue meriue 90 % 3aBIaHHS;

- «aobpe» (15 <r< 18) - BukoHaHo Bijx 60% 10 74% 3aBIaHHs;

- anoimbaon- (12 < F <15)- pukonano He Menme 60% 3aBIaHHA Ta HE3HAYHI

TIOMUJIKY;
- «He3anoBiibHO» (r=0) - BukoHaHO MeHIIe 60% 3aBlIaHb.
4. Po3paxynkoBa po6ora (PP).

Barosuii 6an  1pp = 30 Oauis.

Hopwmu orniHroBaHHS:
«BIAMIHHO»- 7 > 27 - BUKOHAHO BCi BUMOTH JI0 pOOOTH;
«106pe» - 24 < r < 27 - BUKOHaH1 Maif>ke BCl BUMOTH J10 poOOTH, ajie € HECYTTEBI
ITOMMJIKH;
«3a10BUIbHO» - 18 < 1 < 24 - € HENOJIKM MO0 BUKOHAHHS BUMOT 10 poOOTH 1 IesKi
ITIOMMJIKH;

- «He3anoBiIbHO» (F=0) - He BiJNOBiAa€ BUMOTaM JI0 «3a/I0BLIILHOY.
3a KOXHMHM TWXAEHb 3alli3HEeHHS 3 mojaHHs PP Ha mepeBipky 3apaxoByeThCs

mrpadHuii 6an (rmm =2 Gam).

[TincymkoBuii peiTuHr 3a PP Bu3HauaeThcs KUIbKICTIO OalliB 3a BUKOHAHHS poOOTH
3a BiJJpaxyBaHHAM WITpapHUX OaiiB:

Tpp = 30 — z rH.ITp

5. JlaGopatopHi po6oTH
Barosuii 6ax — 5.
MakcumanbHa KUIBKICTh 3@ Bcl JaOopaTopHi pobot 56 X 9 = 45 GaniB B KOXXKHOMY

CeMecTpi.

MO3UTUBHE TECTYBAHHS 3 TEOPETUYHOIO Marepially Ta MPaBUWIbHO OGOPMIICHHM 3BIT
nabopaTopHOi poOOTH ............ 56

MO3UTUBHE TECTYyBaHHS 3 TEOPETHMYHOTO Marepiaylly Ta 3 MOMIJIKaMH O(OpPMIIEHHM 3BIT
....................................... 4-36

HEraTUBHE TECTYBAHHS 3 TEOPETHYHOIO MaTepialy Ta MPaBHIBHO OQOPMIICHUH 3BIT 3
71abopaToOpHOI POOOTH ............ 20

HEraTWBHE TECTYBAHHS 3 TEOPETHUYHOrO Marepianly Ta 3 MOMHJIKaMH O(OpMIIEHHUH 3BIT 3
nabopaTopHOi poOOTH ............ 16

HEraTHBHE TECTYBAHHS 3 TEOPETUYHOIO MaTepiajly Ta BIICYTHICTh 3BITY 3 J1a0OpaTOpHOI
JoLe 1070} ¥ 2 S 00.
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6. Illmpaghni ma 3aoxouysanvui daiu 3a:

HEJIOMYCK J0 JIAOOPaTOPHHUX POOIT Yy 3B'I3KY 3 HE3aOBUILHUM BXiIHUM KOHTposieM- -1
BIJICYTHill Ha JJaOOPaTOPHOMY 3aHATTI 0€3 MOBAKHUX HPUUHH. ... ueneneraneanenennnnnn -2
HecBoeyacHui 3axucT MK Ta PP (mi3HIIIE HIXK 338 THKIACHD). . .....cccevveeeerreeereenns w—1l+-5
JIOTIOB1Ib HA CEMIHAPCHKOMY BAHSTTI. .+ uveenreenseennneenneenneeaneeenneennneanneennens +2++5
y4JacTb Ha OJIMITiaJiax, MOJIEpHi3allis 1abopaTOpHUX poOiT, BUKOHAHHS 3aBJaHb

13 YIOCKOHQJICHHS] METOJIMYHUX Ta TUAAKTUYHUX MATEePialliB 3 JUCIUILTIHM.......... +2 ++10

Kanennapuuii KOHTPOJIb MPOBOAMTHLCS 3TiIHO rpadika-kajieHAaps OCBITHbHOIO
npouecy IC331 KIII im. Iropsi CikopcbKoro Ha HaBYaJbHUM PIK.
3a nepmuil KaJeHAapHUN KOHTPOJIb CTYAEHT MOXKE OTPUMAaTH NOTOYHUN PEHUTUHT
1= 46 6aniB. Tomy 3amikoBuii 6an nepmioi arecrarii npuitmaetscst A; = 0,5r= 23 Gaunis.
Ha yvac npyroro xajneHAapHOro KOHTPOJIO MAaKCUMaJIbHUI MOTOYHUNA PEUTHUHT CKIIAJA€ 1=
86 6anm. 3anmikoBwuii 6an qpyroi arecranii A,= 0,5r,= 43 Ganis.
OuiHOBaHHSA AKOCTI 3HAHD i3 KPEAUTHOT0 MOYJIA.

MakcumaJjibHa cyma 0aJiiB CTapTOBOI CKJIa10BOT IOPIBHIOE I’C =120 Oauis.

CraproBwii (monepeaniii) peHTHHT CTyIeHTa JOPIBHIOE CyMi 0alliB, OTPUMaHMX 3 yCiX

KOHTPOJIBHHX 3aXO0J[iB y CEMECTpI:
Te = Texen + Tup + Fug + Tmkp + 1pp = 15+10+45+20+30=120 Gauis.
YmoBa AonycKy A0 ek3aMeHy. CTyIeHT JOMyCKA€ThCS 0 €K3aMEHY, SKIIO0
BiH Ma€: - CTApPTOBHIA PEUTHHT r > (),5?C = 60 Oautis;
- 3apaxoBaHi BCi JIabopaTopHi poOOTH;
- 3apaxoBaHO PO3PAXYHKOBY poOOTY (0TpuMaHO Oinbiie 18 GaiB).

Ex3amenaniiina ckiagoBa mkajau nopisaioe 40% Bin ., a came:

120-0,4 )
——— =80 Oauis:
1-0,4

PeliTuHr i3 KkpeauTHOro MoayJs (MmiJICyMKOBUH Oail) CcKIagaeTbcs 31 CTapTOBOTO

2-uit ceMecTp rg =

peitrunry I i Gani I (Makcumansa xizbkicts Gami Ha ex3ameHi 1opisHioe 80 Gais),
OTPHMaHHX CTYJE€HTOM Ha EK3aMEHi:
R =1, + I'. =120+ 80 =200 6azis

Ex3amen

Ha ex3ameHi CTyJ€HTH BUKOHYIOTh MHCHMOBY KOHTPOJIBHY po0OoTy. )i 1bOTO KOKHHN
CTYACHT CaMOCTIHHO BUOMpae eK3aMeHaliiHui Oiner, SKUi MICTUTH JIBa TEOPETHUYHUX
MUTaHHS 1 OJIHE IPAaKTUYHE 3aBJlaHHs (3a7a4y). [lepenik TeopeTHYHUX MUTaHb 1 HMOBIPHUI
HaOlp 3a7ay CTyJIEHTaM BUJAETbCS HE MI3HINIEe, HIK 3a MICAb M0 ek3aMmeHy. KoxkHe
TEOpPETHYHE TIUTAaHHS OIIHIOETHCS y 26 OaliB KOXKHE, a MPaKTUYHE (3a7a4a) OIIHIOETHCS Y
28 OamiB. Ha ex3aMmeHi J03BOISETHCS KOPUCTYBATUCHL MOciOHMKOM (kHura). KopHeiiko
O. B. ., Ckinpko I. @. , Ckinpko O. 1. 3a 3ar. pen. I. . Ckineka. @izuka. IIpaktunkym. B 2
4. Yactuna 2. 3araigpHa (hi3uKa Ta OCHOBH 30HHOI TEOPil TBEPAMX TLI: HaB4. nocioHuk / K.:
Bua-s8o IC331 HTVYYV «KIII», 2013. — 400 c.
CucreMa OUiHIOBAHHS TEOPEeTUYHHUX NMUTAHB(32 O/JHE MUTAHHSA B OijeTi)

«BIZIMIHHO» noBHa BignoBiap (He Menme 90% morpiOHOI | 26-23 GaiB
iH(popMaltii)

«100pe» JIOCTaTHRO TIOBHA BiAMOBiAe (He MeHme 75% | 22-19 Gamis
notpibHoi iHpopMallii, 200 He3HAYHI HETOYHOCTI)

17




wn

«3aJI0BUTBHO» He ToBHa BignoBigs (He Menme 60% moTpibHOI | 18-16 GaniB
iHdopmartii Ta AesiKi MTOMUIIKH )

«HE3aJ0BLILHO» HEe3aJOBUIbHA BIAMNOBiNb, BIACYTHICTH Oyap skoi | 0 6amiB
B1JITTOB1/11, BIIMOB1/Ib HE 10 CYTi MUTAHHS.

CucreMa OLiHIOBAHHA NPAKTHYHOI0 3aBAAaHHA (3a1a4i).

«BIIMIHHO» MMOBHUI 0€3MOMUJIKOBHI PO3B’SI30K 33/1a4i 28-25 GamiB

«100pe» MOBHUM  PO3B’SI30K 3a7adi 3 HECYTTeBUMH | 24-22 Ganu
HETOYHOCTSIMH

«3a10B1IIBHOY 3a/1aya po3B’s3aHa ¢ IEBHUMU HEAOJTIKaMHU 21-20 6aniB

«HE33JIOBIILHOY» | 3a/1a4a HE PO3B’s3aHa 0 GauiB

CymMma craproBux 0aJiB i 0aJ1iB 32 eK3aMeHIiiHHY KOHTPOJIbHY PO0OTY NepeBOAUThCS
10 eK3aMeHaliiHOol OIIHKH 3riTHO 3 TA0JHMIIEI0 BUKJIA1A4a .

RD =rctre TpanuiiiiHa oriHKa
I cemectp
200-190 BiZIMIHHO
198-170 JIy’Ke 100pe
168-150 n00pe
144-130 3a10B1JIBHO
128-120 JIOCTaTHBO
Menire 120 HE3aJJ0BUIBHO

IlepeBeaeHHs PEHTHHIOBHX 0B 10 OIIHOK 32 VHIBEPCHTETCHLKOI0 HIKAJIOI0

KinpkicTs Oanis Omigka
100-95 BinMin=aO
94-85 Hyxe nobpe
84-75 Jobpe
74-65 3a10BUILHO
64-60 JlocTaTHbO

Mewnmre 60 HesagosipHO

8. JlonaTkoBa indopManisi 3 HABYAIBLHOI THCHUTLTiHH
Tlepesik MPOrpaMHUX MATAHB 3 Kypcy Qisuku 3a apyruii cemectp 2023— 2024 n. p. mus
CKIagaHHg icnuty 3 KpeauTHoro Mmonyis «@PI3MKA. Yactuna 2. OCHOBH KBaHTOBOI
¢i3uku. Dizuka TBepAoro Tia. OCHOBH KBaHTOBOI €NEKTPOHIKM» CTyAEHTaMu 1-ro Kypcy
JepxaBHOro 3akiany "IHCTUTYT crneniajabHOTO 3B'A3Ky Ta 3axucty iH@opmanii KIII im.
Irops Cikopcbkoro".
TenoBe BUIPOMIHIOBaHHS, HOTO PIBHOBAXXKHICTh Ta XapaKTEPUCTUKU. AOCOITIOTHO YOpHE
Tio. Po3noiin eHeprii B CEKTpi BUITPOMIHIOBaHHS a0COJIFOTHO YOPHOTO Tija. 3aKOHU
BUIIPOMIHIOBAHHS a0COJIFOTHO YOPHOTO TiJa.
®opmyna Penes - JIxinca. ,,YnpTpadioneroBa katactpoda’”.
I'imote3a kBanTiB eneprii. ®opmyna [lnanka.
doTtoedeKT Ta cocodu HOro crnocrepekeHHsi. 3aKOHN 30BHIIIHBbOTO GoToedekTy.
IlosicHeHHs1 30BHIIHBOTO oTOEedeKTy HA OCHOBI KBAHTOBOIO MOTIMHAHHSA
€JIeKTPOMArHiTHOro BUnpominoBanus. PiBusinusa Eifnureiina nis gporoedexry
(/rabopaTopHa podora).
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.

31.
32.

33.

34.

35.

[ToHATTS PO KBAHTOBY TEOPIIO EJIEKTPOMATrHITHOTO BUNIPOMiHIOBaHHA. DOTOH, HHOro
€HEPTisl, MBUIKICTH, IMIyJbc. KOpmyCcKyIsIpHO-XBUIIHOBHUH Jyaili3M €JIeKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS.

SAnepna Mmozaenp aroMa. HecripoMOKHICTh KITACHYHOI siiepHOT Mojieni. JIiHIiHYacTuii CrieKTp
aToMma BOJHIO.

[Toctynaru bopa. Jlocmian ®panka ta ['epia.

Enementapna 60piBchKa Te€Opisi BOOHETIOAIOHUX aTOMIB.

Enintuyni op6itu. OpOitansHe kBaHTOBE unciio. [IpocTopoBe kBaHTyBaHHS. MarHeToH
bopa. MarHiTHe KBaHTOBE YHCJIO.

Hocnigu lrepna ta ['epnaxa. [Toustrs npo edext 3eemana. TpyaHot Teopii bopa.
Cmin enektpona. CriHoBe uncio. KBaHTOBI CTaHU €IEKTPOHIB y aromi. KBaHTOBI uncia.
[Mpunuunu [ayni. Enekrponna o6ononka aroma. ®i3uuHi NpUHIMIN TOO0YA0BU
MepiOAMYHOI TAOJIUIIl XIMIYHUX €JIEMEHTIB.

®opmyna e - bpoiis Ta 11 ekcriepuMeHTalIbHE MiTBePIKECHHS.

KoopanHaTHO — IMIyJIbCHUM METOJI KIIACHYHOT MEXaHIKH.

CniBBigHOIIeHHST HeBU3HaUeHOCTeH [ aiizenOepra Ta ix (isuuHuii 3micT.

VYsBIeHHS MPO METOAM KBAaHTOBOT MeXaHIKH. XBUIb0Ba PYHKIIis Ta ii (Hi3MUHUN 3MICT.
Yacose piBasaas Llpeninrepa. PiBusiaus Llpeninrepa mis ctanmioHapHUX CTaHIB.
Po3p’sa3yBanns piBusHHs peninrepa A noTeHUIHHOTO 06ap’epy CKIHUEHOT ITUPUHU.
Tynensnuii edpexr. XoJioana emicis.

Po3p’si3yBanns piBHsiHHd Lllpeainrepa nJis noreHuiifHoro 6ap’epy HecKiH4YeHOI
IIHPUHH.

Po3p’sisyBanns piBHsinns Llpexinrepa nyis noreHuiiiHoI siMu.

[ToHATTS PO KPUCTATIUHY PEUIITKY Ta TUIH 3B’ SI3KiB aTOMIB Y TBEPHX TijlaxX.
BuHUKHEHHS eHepreTHYHUX 30H IPU YTBOPEHHI KpucTaiiuHoi pemiTku. [lupuna
SHEepPreTUYHUX 30H Ta BiJICTAaHb MIXK PIBHSMH B 30Hi.

3ar10BHEHHS €HEPreTUYHUX 30H €JIeKTpOHAMU. 30HU: BaJICHTHA, 3a00pOHEHa Ta
MpOBIAHOCTI. ENeKTponpoBiIHICTh TBEPAUX TiMT 32 30HHOIO TEOPIEIO.

@DyHKIS TYCTUHY J103BOJICHUX €HEPreTUYHUX CTaHiB. [IOHATTS PO KBAaHTOBY CTaTUCTUKY
®epmi — [lipka Ta ki1acuuHy cratuctuky Makcsemia — boibimana.

HesanexHicTh eHeprii el1eKTpoHiB B MeTaJl BiJl TeMrepatypu. Bupomkenuil enekTpoHHui
ras.

EnexTponpoBiHICTh METaNIB Ta il 3aJIe)KHICTh Bl TeMIepaTypu (KJIacHuHa Ta KBaHTOBA
Teopii).

ITpornecu renepartii Ta pekoMOiHaLlii pIBHOBXHUX HOCIIB 3apsiy Y BIaCHUX
HaMiBIPOBIIHKUKAX. ENeKTpoHHa Ta JIIpKOBa MPOBIAHICTD.

Po3paxyHOK piBHOBa)KHOI KOHIIEHTpALlii HOCIiB 3aps/y B HaMiBIPOBIAHUKY. 3aKOH JII0UUX
Mac.

PiBenp ®epmi y HamiBIpoBiAHUKY. [TonoxeHHs piBHA DepMmi y BIacHOMY
HaIiBIPOBIIHUKY.

Po3paxyHOK eIeKTpOnpoBITHOCTI BIACHOTO HAMIBIPOBITHUKA. MeTO BU3SHAYEHHS
LIUPUHU 3a00POHEHOT 30HH.

JledekTHi Ta TOMIIIKOBI HAIiBIPOBIAHUKU. JJOHOPHI Ta aKLIENTOPHI JOMIIIKH.
I'eneparris Ta pekomMOiHallisl HOCIIB 3apsAAy y JOMIIIKOBUX MpoBigHUKaX. OCHOBHI Ta
HEOCHOBHI HOCI1 3apsy.

PiBHOBa)kHa KOHIIEHTpAIIisl HOCIiB 3apsA1y B JOMIIMIKOBUX MpoBigHUKaX. [TonokeHHs piBHS
®epmi y TOMIIIKOBUX HAMiBIPOBIIHUKAX Y BUIMAAKY CHIIBHOTO JIETYBaHHS.
EnexTponpoBiqHICTh TOMIIIKOBUX HAMIBIPOBIIHUKIB Ta ii 3aJI€XKHICTH B1Jl TEMIEPATypH.
MeTto BU3HAUEHHS €HEPrii aKTHBAIIil TOMIIIKH.

BusnaueHHs KOHIEHTpallli, pyXJIMBOCTI 1 3HaKa HOCIiB 3aps/y B HaliBIPOBIIHUKAX
MeTooM edekty Xoiuia (3a1adi B pakTHKYMi, JIiT. 8) .
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Buytpimniit poroedekr, ioro Buau. Yepona mexa Goroedekry.

PiBHOBaxH1 Ta HEpiBHOBAXHI HOCIT 3apsiay. [IIBUAKICTh 3MIHU HEPIBHOBAKHOT
KOHIICHTpaLlii HOCIiB 3apsy i3-3a pekoMOiHaii. Yac KHUTTS HEOCHOBHUX HOCIIB 3apsiy.
[TonstTs npo siute nudysii. JAudy3iiauii Ta qpeidoBuii CTpyMHu.

CriBBigHomenHs: EfHIITEeliHA MiX pyXJIUBICTIO Ta KoedimienTom nudys3ii.

JudysiitHa T0BKHWHA 3CYBY HOCIIB 3apsy.

IHoustrs mpo egexr I'anna.

Enexrponna emicis. Po6oTa BUX0ay €IeKTpOHA 3 METAlly Y BaKyyM Ta ii 3aJIeKHICTh Bl
HarpyXeHocTi eiaekTpudHoro mojis (edgext LlorTki).

TepMoenekTpoHHA eMicis Ta 1 3aKOHH .

KoHTakT 1BOX HaMiBIPOBIIHUKIB Pi3HOTO TUITY IPOBiAHOCTI. KOHTaKTHA pi3HUILSA
MOTEHIIIATIB.

Posnoain enexkrpuuHoro nois B p-N- nepexoni. llupuna 6ap’epy.

CtpyM npH psiMOMY BKITIOUYEHHI p-N- TIEPEXO0.y.

Ctpym nipu HepsIMOMY (3BOPOTHBOMY) BKIIFOUCHHI p-N- niepexoay. BiactuBocti
€JIEKTPOHHO — JipKOBOro nepexony. bap'eMHa eMHicThb - Bapikammu.

B3aemogis enekTpoMarHiTHOro BUIMPOMIHIOBAHHS 3 PEYOBHHOIO: BUMYIIICHE MTOTJIMHAHHS,
CTMIOHTaHHE Ta BUMYIIICHE BUITPOMIHIOBAHHS.

Hacenenictpb Ta iHBEepCHA HAaCEICHICTh EHEPTETUYHUX PiBHIB. MeToau 3a1CHEHHS
1HBEpCHOI HACETICHOCT] EHEPTeTUYHHX PiBHIB.

KBanrtoBi migcumoBaui Ta reHepatopu.Py0inoBuii na3ep.

Ieqtiii — HeoHoBMii J1a3ep.

BunpoMiHoBaHHS CBIiT/Ia €IEKTPOHHO — JIPKOBUM Iepexo oM. CBITIOai0IH.
HaniBnpoBinHUKOBI J1a3epu.

OnTuuHuii 38’ a30K. O13MYHI IPUHLIUIIN BOJIOKOHHO — ONTHYHOTO 3B SI3KY.

[ToBHE BHYTpIIIHE BiIOMBAHHS Ta JUCIIEPCis €IEKTPOMArHiTHOTO BUITPOMIHIOBAaHHS MIPU
HOro po3MOBCIOPKEHHI BOJIOKHAMHU.

Ckiaz Ta OCHOBHI XapaKTEPUCTUKN aTOMHHEX si/Iep 1 HyKJIOHIB. B3aeMoist HyKJIOHIB Ta
YSIBIIEHHS TIPO sIZIEPHI CUIIH.

JleexT Macu Ta eHepris 3B’ 3Ky siipa. 3aJIeKHICTh MUTOMOI €Heprii 3B’SI3Ky siipa BiA HOro
MacoBOT'0 YHCJIa.

Mopgpemni snpa. [IoHSITTS po ME30HHY TEOPIIO SIACPHUX CHIL.

Buau panioakTMBHOTO po3nay. 3aKOHH pajliloaKTUBHOTO po3May. AKTHBHICTb JKepe
Pasl0aKTUBHOTO BUITPOMIHIOBAHHS.

ITpupona snepHoi eHeprii. Buainenns eneprii npu noaii Baxxkux siaep. Jlanirorosa
peaxuisg noaury. AtomHa 6om0Oa. AnepHi peakropu.

Buninenns eneprii npu CUHTE31 JIETKUX sep. TepMosaepHa peaxiiis.

Po3poOnnkm po00o4oi nporpaMn HABYAJIbHOI AUCHHUILIIHM (cHiIadycy):
JlouieHT kKadenpu 3aranbHOi Qi13UKU

kaHJ1.(i3.-MaT. HayK, JA01eHT [BaH CKillbKO
(mizgmmce) (HayKOBHi1 CTYIIiHb, BUCHE 3BaHHSI, BIACHE iM s Ta TIPi3BHUIIIEC)

CTapInIui BUKIaga4 Kadenapu
saranbHol pi3uku Haramis Bpyksa

(mimmomc)

18.06.2024p.

YxBaJsieno kadeaporo 3aranproi ¢izuku (mporoxon Ne8 Bin 18.06 .2024p.)

3aBigyBad kadenpu 3aranbHOi (i3uKH

nokTop di3.-mar. Hayk, npodecop Cepriti PemerHsak
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i IImc HAayKOBMM CTYIiHb, BUEHE 3BaHHS, BIACHE iM’sl Ta MIPI3BUILE
2

18. 06. .2024 p.

Moromxeno Metonuunoro komiciero IC331 KIII im. Iropst Cikopcbkoro
(mporokon Bim 27 . 06. 2024 p. Ne 6).

miaIIc HAayKOBUH CTYIIiHb, BUCHE 3BaHHs, BJACHE 1M’ Ta IIPI3BUIIE
- bl

. 06.2024 p.

ITorom:xeno:

3aBinyBau CnenianbHoi Kadeapu Ne 1

H.T.H., cT..H.c. Onekcanap Poma
(mmiamuc) (HayKOBHi1 CTYIiHb, BUCHE 3BaHHS, BIIACHE 1M 5 Ta TIPi3BHUIIIE)

2024 p.

3aBigyBau Crnienlianbpaoi kKadeapu Ne 3

JI.T.H., mpodecop BikTop €poxin
(mizgmomce) (HayKOBUH CTYIIiHb, BUCHE 3BaHHS, BIACHE iM s Ta TPi3BHUIIIEC)

. 2024 p.
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