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IIporpama HaBYAJIbHOI AUCHUILIIHU

1. Onuc HaBYAJBHOI AUCHUILUIIHM, II MeTa, NpeAMeT BUBYCHHS Ta pe3yabTaTH
HABYAHHSHA
Onuc HaBYaJIBHOI JUCUUILIIHM.

HNucuurmnina «@izuxka» (popMmye (QyHIaMEHT MPUPOJIHUUO-HAYKOBOI OCBITH, IO €
KPUTUYHO BAXKJIMBOIO JUJIS MIATOTOBKUA (axiBI[IB y Traiy3six I1HXEHepli, TEeXHIKH,
iHpoOpMaIIITHUX TEXHOJOrid Ta npukiagHux Hayk. Kypc BigoOpakae akTyanbHUN
piBEHb PO3BUTKY (D13MUYHOI HAYKH Ta BPAXOBY€ IHTErpalliiiHl TEHJEHIII1 €EBPONEUCHKOT
OCBITHBOI cucTeMHU. [IpOTAroM BHBUEHHS JUCUUIUIIHK B OCIHHBOMY CEMeCTpl
CTYJIEHTH OIMAHOBYIOTh 0a30Bl1 MOHATTA Ta 3aKOHU KJIACHMYHOI MEXaHIKH, €JIEMEHTH
cHemianbHOi  Teopii BIJHOCHOCTI, OCHOBHU  €JEKTPOCTATUKH Ta  KJIACHYHOI
enekTpoauHamiki. OcoOiauBa yBara NpuaulIsieThesi GOpMyBaHHIO BMiHb aHaji3yBaTu
¢13UuHI SBUIIA HA OCHOBI MaTEMaTUYHUX MOJIENIEH Ta IHTEPIIPETYBATH PE3YNbTATH Y
KOHTEKCTI peaqbHUX (PI3UYHUX MpoleciB. 3aCBOEHHS KYpCy CIIPHUS€E€ HE JIHIIE
npodeciiiHoMy pO3BUTKY, ajie i GopMye HAYKOBUU CBITOTIISA, KPUTUYHE MUCIICHHS Ta
3arajbHy KyJbTypy TEXHIYHOTO MUCJICHHSI.

MeTta TUCHHUILIIHHA.

CdopmyBaTi y CTYIEHTIB 3[aTHICTh CHCTEMHO MHCIUTH B KOHTEKCTI (PI3MUHMX
IIPOIIECiB, aHATI3YBAaTH, MOJICIIOBATH Ta MOSCHIOBATH MPUPOJIHI SBHUIIA 1 TEXHOJIOTI1YH1
IIPOIIECH 3 TTO3UIIIHN P yHIaMEHTAIBHUX 3aK0HIB (i3uku. OCBOITH 3aC00M 3aCTOCYBaHHS
(Gi3MYHUX 3HAHb I BUPINICHHS MPHKIAIHUX 3a7ad, OB S3aHUX 13 peaTbHUMHU
00’ekTaMU TEXHIYHOi, OIOMEIMYHOi, €HEPreTHYHOI, €KOJOridyHOi Ta 1HImUX cdep.
3a06e31eunTd OCHOBY JUIsl TOJQJIBIIOIO 3aCBOEHHS CIEIIadi30BaHUX JAUCIUTLIIH
TEXHIYHOTO CIPSIMYBaHHS, PO3BUTOK HaBHYOK HAYKOBO1 KOMYHIKaIlii, TEXHOJIOTTYHOT
IPAaMOTHOCTI Ta MDKIMCITUILIIHAPHOT IHTErpaItii.

IIpeamMeT BUBYEHHH.

®di3uyH1 MOJIeT1, 3aKOHHU Ta T€OPii, [0 OMUCYIOTh CTPYKTYPY, BIACTUBOCTI 1 B3aeMOi1
MaTtepianbHUX 00'€KTIB 1 MO HA MIKPO-, MAKpO- Ta METApIBHIX. 30KpeMa, MEXaHI4Hi,
EJIEKTPUYHI Ta €JICKTPOMATHITHI SIBUIIA, X MaTeMaTuyHe opMasi3oBaHe ONMMCAHHS Ta
3B’SI30K 3 peajJbHUMU NPUKIATHUMHU 33/ 1a4aMH.

IIporpaMHi KOMIIETEHTHOCTI:

3K 01 31aTHiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlisX.

3K 03 31aTHICTh CIIUIKYBAaTHCS IEPKABHOIO MOBOIO SIK YCHO, TaK 1 IMMCHMOBO.

3K 07 3matHicTh 0 MONTYKY, 0OpOOJICHHS Ta aHami3y iHGOopMaIlii 3 pI3HUX JKEpE.
3K 09 3patHicTh IpalioBaTH B KOMaHI1.

3K 10 HaBuukwu 311licCHEHHSI 0€3M€YHOT TISIbHOCTI.

3K 11 31aTHiCTh OLIIHIOBATH Ta 3a0€3MEYyBaTH SKICTh BUKOHYBAaHHUX POOIT.



3K 12 BusHayeHICTh 1 HAMNOJETJIUBICTh IIOAO MOCTaBICHUX 3aBIaHb 1 B3ATHUX
000B’ SI3KIB.

®K 03 31aTHICTH IHTErpYyBaTHU 3HAHHS (QyHAAMEHTAIBHUX PO3AUTIB (PI3UKU Ta XIMii
JUISL  PO3YMIHHSL TIPOIIECIB TBEPAOTUILHOI, (YHKIIOHAIBbHOI Ta EHEPreTUYHOT
€JIEKTPOHIKH, €IEKTPOTEXHIKH.

IIporpamui pe3yabraTu HapuyanHs (ITPH):

IIPH 01 OnucyBaTu NpUHLMI Ail 32 TONOMOI'OI0 HayKOBHX KOHIIEMI[IM, Teopiil Ta
METO/IIB Ta MEPEBIPATH pe3yibTaTH MPU MPOEKTYBaHHI Ta 3aCTOCYBaHHI MPUIIAIIB,
MPUCTPOIB T CUCTEM EJIEKTPOHIKH.

ITPH 03 3naxoauTH pillieHHs MPAKTUYHUX 334 €JIEKTPOHIKH IILJISXOM 3aCTOCYBaHHS
BIJIMOBIIHUX MOJIEJE Ta TeOopid €JeKTPOJAMHAMIKH, AaHAIITHYHOI MEXaHIKH,
€JIEKTPOMAarHeTu3My, CTaTUCTUYHOI (P13UKH, (PI3UKHU TBEPJOTO TiJa.

2. IIpepeKBIi3UTH Ta MOCTPEKBI3UTH JUCUUILIIHU (Miclle B CTPYKTYPHO-
JIOTiYHiH cXeMi OCBITHBOI IPOrpaMM)

Hauanphna nucuuriina «@i3ukay 3abe3nedye BUBYCHHS HACTYMHUX Jucturuiig: «[10
02 OcHOBHM aHANITUYHOI MEXaHIKM Ta Teopii KoiauBaHb», «I10 03 Di3uuHI OCHOBHU
enexktpoHikuy, «I10 04 Teopis enektpuunux kim»y, «IIO 11 Texuiuni 3acobwu
kinemarorpadii» ta «I10 12 Texniuni 3acobu kiHemaTorpadii. Kypcosuii mpoext.

3. 3MicT HABYAJBLHOI AUCIUILIIHA

Po3zain (3micToBuii Moayis) 1. EjlekTpoMaruiTHi KOJIMBAHHSA Ta XBHJII.
Bxirouae B ceOe TeMu:

EnexrpomaruiTHi XBHIII.

PiBHsiHHSI MakcBesuia Ta eJIeKTPOMAarHiTHI XBUJIL.

[1nocka enekTpoMarHiTHa XBHJISL.

Eneprisa enekrpomarnitHux xBuiib. Bektop YmoBa—IloiinTiHra.
Tuck 1 IMIyJIbC €IEKTPOMATrHITHUX XBUJIb.
BunpowmintoBanus aunons. [llkana eJekTpoMarHiTHUX XBUIIb.
XBWIBOBI ITPOIIECH. XBUJILOBA OITHKA.

[aTepdepentisa cBiTia.

Hudpaxiis cBiTia.

0. IMomspu3amis cBitiia. Po3moBcrOKeHHS CBITJIa B PEUOBHHI.
Po3ain (3micToBuii Moay.as) 2. KBanTtoBa ¢izuka.

Bxirouae B cebe TteMmu:

HOoo~No OGN E

1. KopnyckynsspHO-XBHIBOBUN Jyalli3M BJIACTHBOCTEH cBiTiIa. DOTOH Ta #oro
XapaKTEPUCTUKH. .

EnemeHTH KBaHTOBOI MEXaHIKU

Xsunbopa (yHkiis. II Gpizmunuii 3MicT Ta BAACTHBOCTI.

3aranwHe piBHsHHSA Llpeninrepa.

bynosa atoma

KBaHTOBa Teopis BOJHENOIOHNX Ta OAaraToeIeKTPOHHUX aTOMIB.

s wWN



4, HapuajabHi MaTepiaju Ta pecypcu

ba3osa aiteparypa

1. Kyuepyk I.M., I'opOauyk L.I., JIyuuxk [LII. 3aearvnuii kype ¢isuxu. Enexmpuka
i macnemusm. — K.: Texnika, 2001.

2. Kyuepyk . M., T'opbauyk 1. T., Jlyuuk ILII. 3aeanvruii kypc ¢izuxu. T.3.
Onruka. KBanToBa ¢izuka. 1999

3. Kibeup I. M. 3aranbna dizuka 3 npuknanamiu i 3agadamu. Y. II. Enexkrpuka ta
MarHeTusMm: Hapu. nocioHuk / I. M. KiGenp, A. 1. Pubanka, B. O. Cropoxenko. — X.
: Komnanis CMIT, 2009. — 424 c.

4. Kibeus I. M. 3aranbna ¢izuka 3 npukinaaamu i 3agadamu. Y. 111, 1. 1. Onruka :
HaBu. ociOHuK / . M. Kibenp, A. 1. Pubanka, B. O. Cropoxkenko. — X. : Kommnanis
CMIT, 2014. — 232 c.

5. Ki6emns I. M. 3aranpHa (pi3uka 3 mpukiagamu 1 3aj1auamu : HaBy. 1oci6. Y. 3 :
KBanToBa ta aromHa ¢izuka. ®@izuka TBepaoro tina. SAnepna gizuka. T. 2 /1. M.
Kibers, A. I. Pubanka, B. O. Cropoxkenko. — Xapkis : CMIT, 2014. — 304 c.

6. ATOMHa, sjiepHa (i3uKa Ta eJIEMEHTH KBAaHTOBOI MEXaHIKH : TEKCT JeKIii / M.
B. Buconpkuii. — K. : BugaBanuo-nonirpadiuauii nentp "KuiBchkuit yHiBepcuret",
2020. - 189 c.

7. bynasin JI.A., TaprakoBcekuit B.K. SInepna dizuka: [linpyanuk. — 2-re Bu.,
nepepoO. 1 gom. — K.:3nanns, 2005. — 439 c. — (Buma ocsita XXI cTomiTTs)

8. PycakoB B.®. 3arampna  ¢izuka. ®izuka aroma. Po3B’s3aHHs 3amau
[EnextponHuii pecypc]: HaB4. Mmoci0. ajs 3100yBaviB CTyNeHs OakandaBpa 3a
cremianbHicTiO 104 «®i3uka Ta actponomis» — Kuis: KIII im. Irops Cikopcrkoro,
2022. —43 c.

9. 30ipHHUK 3aja49 13 3arajbHOi (PI3MKW: HABYANBHUN IMOCIOHWUK ISl CTYJICHTIB
imxeHepHo — texHiyHux crnemianbaocTeit/ KIII im. Irops Cikopeskoro, ykmanagi B.I1
bpurinens, .M. Pemanos, JI.II. [Tonomapenko, H.O. Sxynina - Kuis: KIII im. Irops
Cikopcekoro, 2022. — 230 c.

JlonoMixkHa JiTepaTypa

1. Irodov I.E. Problems in General Physics. — Moscow: Mir Publishers, 1988.
2. Halliday D., Resnick R., Walker J. Fundamentals of Physics. — Wiley, octanni

BUAQHHS.



Indopmauiiini pecypcu

1.
http://

HaykoBo-Texniyna 0idiorexa KIII im. Irops Cikopcbkoro —
library.kpi.ua

Hanionanbha 6i6siorexa Ykpainu imeni B.1. Bepuaacbkoro —

http://www.nbuv.qov.ua

3.

Enexrponnnit kammnyc KIII im. Iropst CikopcbKOro — METOIMYHE

3a0e3neyeHHs 10 KpeauTHoro moayis «®iszukax: http://login.kpi.ua

4.

Ilinargopma qucranuiiinoro Hapuyauus " Cikopcebknit"', MOODLE —

https://do.ipo.kpi.ua/course/view.php?id=576

)

ILnatdopma Google Classroom — meTouuHe 3a0€3MeUCHHS:

hitps://cIassroom.qooqIe.com/u/O/c/MTYxOTA4M DY3Nzcx



http://library.kpi.ua/
http://www.nbuv.gov.ua/
http://login.kpi.ua/
https://do.ipo.kpi.ua/course/view.php?id=576
https://classroom.google.com/u/0/c/MTYxOTA4MDY3Nzcx

HaB4yajabHHII KOHTEHT
1. MeToauKka ONaHYBAHHS HABYAJbHOI JUCHHUILTIHN (OCBITHBOT0 KOMIIOHEHTA)
JlekuiiiHi 3aHATTH

JlexuiiiHi 3aHATTS MPU3HAYEHI ISl 3aCBOEHHS CTYJIEHTaMU OCHOBHOI YaCTUHU
TEOPETUYHOTO MaTepiaiay Mo TeMaTull AuciuIuiind. OcHOBHA (popMa IMPOBEIEHHS —
aynutopHe 3aHATTA. [lin yac mpoBeNeHHsS JEKUIMHUX 3aHATh 3aCTOCOBYIOTHCS
CTparerii aKTUBHOTO 1 KOJEKTMBHOI'O HaBYaHHS, SKI BU3HAYAIOThCA HACTYMHUMU
METOJIaMHU 1 TEXHOJIOT1SIMH: IPOOJIIEMHHI BUKJIAJ], IUCKYCisl, HABYAIbHI Je0aTH.

JIs1 BIOCKOHAJIGHHSI TIPOIIECY BUKJIAJICGHHS Martepiaiy, a TaKoX JIs 3a0e3MeueHHs
MOJIMBOCT! JIUCTAHIIIMHOTO 3aCBOECHHS MaTepialy BUKOPHUCTOBYIOTHCS HACTYITHI
iHpOpMaIlIiTHO-KOMYHIKAIIHHI ~ TEXHOJIOrli, 1o 3a0e3nedyloTh  IpOOIEeMHO-
JOCJIITHUIIBKUIM XapaKTep MPOLeCy HaBYaHHS Ta aKTUBI3allll0 CaMOCTIHHOI poOOTH
CTYJICHTIB: €JIEKTPOHHI Mpe3eHTaIlll A JEKIIHHUX 3aHsTh, BIJCOJICKIlii, IHTEPHET-
CeMIHapH.

Ne HasBa Temu sexuii Ta nepeik OCHOBHUX MUTaHb
3/n (mepenik IMJaKTUYHUX 3ac001B, MOCUIIAHHS Ha JiTepaTypy Ta 3aBaanHsa Ha CPC)

Enexkrpomaruitui xBuii. IlepenyMoBH BUHUKHEHHS €JIEKTPOMArHITHUX XBWJIb. ¥Y3arajlbHCHHS
piBHsHb MakcBemna. Ponas cTpymy 3MillleHHsSI Y JOBEIEHHI ICHYBaHHS XBHJIBOBHX PO3B’S3KIB.
BuBeneHHst XBIIIBOBUX PIBHSHB IS E Ta B. Inocka €JIEKTPOMAarHiTHA XBWIS Y BakyyMi. PIBHIHHS
IJIOCKOT TapMOHIYHOT XBHJIl. XapaKTePUCTUKH: JIOBKMHA XBWJII, 4acTOTa, (ha30Ba IIBHJKICTb.

[TepnieHIUKYISIpHICTH BEKTOPIB E B ra HaIpPsIMKY TOIIUPEHHS XBUJIL.
Jlireparypa: [2], 14.1; [3],12.1, 12.2.

Eneprisi e1ekTpoMartiTHoi xBuJi. XBHIbOBI OBEpXHI Ta (pa3zoBa MBUIAKICTE. MOHOXpOMaTHYHA
XBWIS. PIBHSHHS MOHOXpOMaTW4HOI XBWJIi. AMIuliTyna, (asza, mossipusaiiis (JTiHiiHA, Kpyrosa,
emintuaHa). EHepris Ta mepeHeceHHs eHeprii. ['ycTuHa MOTOKY eHeprii eJIeKTPOMAarHiTHOTO TOJIS.
ITotik eneprii, Bekrop IlolHTiHra. [HTEHCHUBHICTH E€JIEKTPOMArHITHOI XBHWJI. THCK 1 IMITYJIBC
€JIEKTPOMArHiTHUX XBWIb. BunpomintoBanus aunois. [lkana enekTpoMarHiTHUX XBHIIb.
Jlireparypa: [2], 14.2; [3], 12.3.-12.6

Po3noBcroaKeHHsI eJIEKTPOMArHiTHUX XBIJIb Y cepenoBHIIaX. J[ieJIeKTPUK, IPOBIIHUK, BAKYYM.
HIBuAKICTh ONIMPEHHS Ta 3aTyXaHHs XBWJIb. KOMIUIEKCHA JTiCIEKTPUYHA IPOHUKHICTh 1 TOKa3HUK
3anmomiieHHs. BinOuTTs, 3anomMieHHs Ta Audpakilis eIeKTpOMarHiTHUX XBWIb. [ paHUYHI yMOBH Ha
MeXI1 cepeIoBHIL. 3aKOH BiIOUTTS Ta 3akoH CHelniyca /Ui eNeKTPOMAarHITHUX XBHIIb.

XBuiaboBa Ontuka. Intepdepenuis cpiria. Miciie XBUIb0BO1 ONTHKH B Kypci (13UKU. XBUIbOBI
BJIACTUBOCTI CBiTJa Ta X mposBu. CBITIO fK eleKTpoMmarHiTHa XBuis. [IpuHuMn cymneprnosuiii
CBITJIOBUX XBWIb. JloJaBaHHS KOJMBaHb 1 XBWjb. SIBuie iHTepdepeHuii cBitia. Yacosa i
MIPOCTOPOBA KOTepeHTHICTh. Yac 1 JOBXKHMHA KOrepeHTHOCTi. OpepikaHHS KOT€PEHTHHUX ITy4KiB
CBITJIa TIOJIJIOM XBUJIBOBOTO (ppoHTY. Ozep’kaHHS KOTEPEHTHHUX ITYYKiB CBITIIa METOJOM MOILTY
aMILTITY I

Jlireparypa: [2],3.1-3.4; [4],2.1-25.




Camocmitina poboma: 3actocyBanHs iHTepdepeHiii B Hay1i 1 TexHiui. [ntephepomerpu
Jlireparypa: [2], 3.6; [4], 2.7, 2.8.

Cnocrepe:xkeHHs1 ABonpoMeHeBoi iHTepdepenuii. OTpuMaHHA KOT€PEHTHUX CBITIOBHX ITYUKIB,
iHTepdepenmiitni cxemu. [nTepdepentist Big qBox KorepeHTHHX pkepen. Jocmin FOnra: cxema,
BUBEJICHHS yYMOBH iHTep(hEepeHUIHHNX MakcUMyMiB i MiHiMyMmiB. [loHATTA iHTEpdepeHIiiHnX
CMYT, 3aJIS)KHICTh BiJ JOBXHHHM XBHJII Ta TeoMerpii cxemu. MeToam onep)KaHHS KOT€PEHTHUX
ny4kiB. [HTepdepenuis B TOHKUX rutacTuHax. KimmHomnoaioHa mracTiHa.

Jlireparypa: [2], 3.5; [4], 2.6.

Camocmitina poboma: IlpakTndyHe 3acTocyBaHHs iHTepdepomeTpil (HampuKiIam, y CydacHid
TEXHIIIi: JIa3epH, TEIIEKOMYHIKaIlil, BAMIPIOBaHHS HAJIMAJIUX BiICTaHEH).

Judpakuis ceitaa. Judppakuis xsuiab. [Ipunuun Iolirenca-®penens. O13U4HMN 3MICT TOHATTA
«3oHa Openens». Qudpakuis OpayHrodepa Ha oHINA MUTHHI. YMOBA MIHIMYMIB Ta MAaKCUMYyMIB.
[HTeHcHuBHICTD y MU pakiiHIi KapTUHI, aHANITUYHUHN BUpa3. [lopiBHIHHSA 3 IHTEpEpEHIII€r0 BOX
LIUTUH.

Jlireparypa: [2],4.1,4.2; [4],3.1, 3.2, 3.5.

Camocmitina po6oma: IlpakTuyHi 3acTocyBaHHs nu(pakxiii. BusHaueHHs TOBXUHM XBUJII CBITIIA.
3aJIeXHICTh PO3AUTHHOT 3AATHOCT1 ONITUYHUX MPUIIAIIB BiJ AUPPAKITIT.

[Ipuknanu 3 MIKpOCKOTIIi, TEIECKOIIIi, JIa3epHOT ONTHKH.

Jlireparypa: [2], 4.5; [4], 3.9.

Judpakuisa Ha onTuuHid rpatui Ta Ha kpucranax. [loHsarTs audpakmiifHOi TIpaTKH,
KOHCTPYKIII Ta OCHOBHI IapaMeTpu, YMOBU MaKCUMyMIB I1HTEHCUBHOCTI. [lopiBHSHHS 3
mudpakuiero Ha miuHI. Judpakiis dOpayarodepa Ha oJHOBUMIpHINA Tpartiii. BuBeneHHs ymoBu
MaKCUMyMIB. [HTEHCUBHICTB Ta po3mo a1 cBiTia. [IOHATTS PO pO3aUTBHY 3/IaTHICTh AU PAKITIAHOT
rpatku (kputepiit Penes, dopmyna Penes).

Judpaxiiis Ha KpUCTallax sSIK TPUBUMIpPHA IpaTKa.

Jlireparypa: [2], 4.3,4.4; [4], 3.5, 3.6.

Camocmitina poboma. Jlubpaxilis pPEHTTEHIBCBKUX NPOMEHIB Ha Kpucrainax. OcoOaumBOCTI
B3a€EMO/III PEHTTEHIBCHKOIO BHUIIPOMIHIOBaHHSA 3 aTOMHUMU IUonuHamu. Popmyna Bynbda—
bperra. OcHOBHI METOIM PEHTTEHOCTPYKTYpHOro anHanizy (meron Jlaye, meron obGepraHHS
KpHCTaja, HOPOIIKOBUN MeTO ). 3aCTOCYBaHHs y (I3HIlI Ta MaTEPiaIO3HABCTBI.

Jlireparypa: [4], 3.7, 3.8.

Monsipu3amisi cBitia. Po3nmoBcroakenHsi cBitjia B pedoBuHi. [Ipupomne (Hemossipu3oBaHe)
cBiTI0. Buau nonspusairii:

TMiHIIHA, KpyroBa Ta eJNiNTHYHA MoJyspu3aiisi. YacTKOBO TMOJSPU30BaHE CBITIO, CTYMIHb
nossipu3anii. 3akoH Mantoca. Metoau oTpUMaHHS MoJispu30BaHoro cBitia. [lonspusaiis cBitia
npu BiaOuBaHHI Ta 3amomiieHHl. Kyt bproctepa Ta foro mpaktuyHe 3acTocyBaHHS (aHTHOIIKOBI
oKyisipu, hoTorpadis, aucrei).

Jlireparypa: [2],5.1,5.3-5.6; [4],4.1-4.3.

Camocmitina poboma: JIBo3anioMyieHHs Ta HOTO 3aCTOCYBaHHs. AHI30TPOIHI KpUCTAIH. 3BUYaliHUI
1 He3BMUYalHMM npomeHi. ONTHYHI NMPUCTPOi Ha OCHOBI ABO3AJIOMJIECHHS (IJIACTMHU A2, A4,
noyisipuckon). Bukopucranna mnonspuzauii 'y ¢iuumi ta Ttexuiui (LCD-mucnnei, nasepw,
JOCII/DKEHHS Halpyr y MaTtepianax).

Jlireparypa: [2], 5.2; [4], 4.4, 4.5.




JMucnepcis cBitaa. ucnepcis Ta po3cisHHs cBiTia. @eHOMEH AnCepCii, 3aJIe)KHICTh MOKa3HUKa
3aJIOMJICHHS Bil JOBXHUHM XBHIi. HopmanbHa Ta anomanbHa nucnepcis. [loscuenns mucnepcii y
MEXax KJIACHYHOI eNeKTpOHHOI Teopil. @i3muHa mpupoga po3CisHHSA (HEPIBHOMIPHOCTI
cepenoBuina, Quykryaiii ryctuau). PeneiBcbke po3scisaHs, MieBe po3cisHHs. Edexkr BapinoBa—
YepenkoBa. YMOBH BUHHKHEHHA edekry. KyT BHIpPOMIHIOBaHHS Ta HOTrO 3alIe)KHICTh Bif
MIBUIKOCTI YaCTHHKH. BUKOpHCTaHHS eeKTy: NeTeKTOPH YaCTHHOK, siepHa i3nka, acTpodizuka.
Jlireparypa: [2], 6.1, 6.2,6.5,6.7; [4], 4.6 —4.10.

Camocmitina poboma: CnekTpanbHi IPUIAIN: IPU3Ma, TU(paKiliifHa rpaTka.

[IpakTuyni HACTiAKK quctepcii (paliayra, CIEKTPOCKOIIisl, ONTOBOJIOKOHHI CHCTEMH).

[IpakTU4HI MPUKIAAX: Ta3epu B TyMaHi, 1IaTHOCTHKA TUIa3MH, METUIIHA.

Jlireparypa: [4], 4.4, 4.6.

10

KBantoBa ontuka. ®@otoHu. Mexi 3acTocyBaHHS KIacuyHOi onTuku. KopmyckymspHo-
XBUJILOBUU JIyalli3M BJIaCTUBOCTEH cBITiIa. DOTOH Ta HOTO XapakTepuCTHKUA. DOTOENEKTPUUHUMA
edekr. 3akonu poroedexty. KBantona Teopis poroedexry.

Jlireparypa: [2],9.4,9.1,9.2; [4],5.6-5.8.

Camocmitina poooma:. Cdepu 3acToCyBaHHS KBAHTOBOI (I3WKH. TPHUKIAAA 3aCTOCYBAHHS
KBaHTOBO1 (pi3uku. OpieHTOBHI HaNpsIMU: (POTOHIKA; JTa3€PH Ta ONTOBOJOKOHHI CHCTEMHU; KBAHTOBA
kpunTorpadiss Ta KBaHTOBI Komm 'toTepu; MeauuHi TtexHojorii (IIET-ckanyBanHs, na3epHa
XIpyprisi); HAHOTEXHOJIOT'1i Ta CEHCOPH.

11

Edexr Komnrona. [IpoGiieMa NOSICHEHHS PO3CISIHHS PEHTTEHIBCHKUX MPOMEHIB y PEYOBHHI.
Knacnyna enekrponuHaMika Ta XBHJIbOBA OINTHKA: YOTO HE BUCTAYAJO JUISl TIOSICHEHHS JOCIIIIB.
Hocmin Aptypa KomnTona: cmoctepexeHHs 3MIIMIEHHS JOBXKHHH XBHJII PEHTTEHIBCHKOTO
BHUIIPOMIHIOBAHHS ITICJIS PO3CITHHS HA €JIEKTPOHAX.

Kmnacuuna teopist poscissHHs (TomcoHiBcbke po3scisHHs). KBantoBe mnosicHenHs KommnTona.
Po3scistHast (hoTOHA Ha BUTEHOMY €JIEKTPOHI SIK €JaCTUYHE 3ITKHEHHS JIBOX YaCTUHOK. BuBeneHHs
dbopmynu KomnrTona. Anamiz pe3ynbrariB. 3HadueHHs edekty Komnrona. ExcnepumenTtanbHe
MATBEPKCHHS KOPITYCKYJISIPHUX BJIaCTUBOCTEH cBiria. [linTBep/ukeHHs iCHYBaHHS (DOTOHIB SIK
KBAaHTIB EJIEKTPOMArHiTHOTO TMoJig 3 IMOyidbcoM. [IpakTuyHe 3acTOCyBaHHS: JlarHOCTHKA
CTPYKTYPH PEUOBHHH, MeAWYHA (i3uka, acTpodizuka (KOMITOHIBCHKE PO3CISIHHSA Y KOCMIYHUX
CepeIOBHINAX).

Jlireparypa: [2], 10.2; [4], 5.10.

12

KBanToBa Ta atomua ¢isuka. XBuji ae-bpoiinsa. Xsuni ne bpoins. Iloctynar ne bpoitns,
¢bi3uynuil 3mict. EnemenTn kBaHTOBOI MexaHIkU. HeoOXiqHICTh KBAaHTOBOTO OMHUCY MIKPOCBITY,
BIIMIHHICTh KJIACHYHOTO Ta KBAHTOBOI'O MIIXOJMiB. XBHJIBOBI BJIACTUBOCTI MIKpPOYaCTHHOK.
AHajoris XBUJIb CBiTJIa 1 XBWIb Jie bpoirs. CiBBiIHOIICHHS] HEBU3HaueHOCTeH [ elizeHOepra ta
oro Hacmiaku. MarematuyHe — (GOpPMYIIOBAHHA  CHIBBiIHOIIEHHS. DIBUYHHIA  3MICT
HEBU3HAYCHOCTEH.

Jlireparypa: [2],12.1,12.2; [5], [6], c.44-54

Camocmitina poboma: Jludpakiiis MIKpOUaCTUHOK: €KCIIEPUMEHTAJIbHI M ATBEPPKEHHS XBHIIbOBHX
BJIACTUBOCTEH €JIEKTPOHIB, HEHTPOHIB, aTOMIB.
3HavyeHHs AUQpakifHUX MeTOMIB y (I3UIll Ta MaTepiaJO3HABCTBI.
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XBWIBOBA (PYHKIiS YaCTHHKH. XBUIboBa (QyHKIisl. OCHOBHI BIACTUBOCTI XBHJIBOBOI (PYHKIIII.
3aranpne piBHsAHHS Llpeninrepa. OgnoBumipne piBHsHHS Illpeninrepa. XBuiaboBa (QyHKIIS SIK
po3B’s130K piBHsHHSA. [Ipuknaau: BiTbHA YaCTUHKA, YaCTHHKA B HECKIHUYCHHIN MPSIMOKYTHIA SML.
Pounp piBusinas Llpexninrepa B cydacHiii ¢izuiti.
Jlireparypa: [2], 12.3,12.4; [5], [6], c.56-65

14

IIpoxoaskeHHs YaCTHHKH KPi3b noTeHUiaJbHui 0ap’ep. TyHeabHuii edekr.

[TocTanoBka 3amadi. KBaHTOBO-MEXaHIYHMH MiIXia: WMOBIPHICTH MPOXOKEHHS Kpi3b Oap’ep.
Bukopucranns cramionapHoro piBasHHs Lpeninrepa ams onucy.

AHamTHYHUN po3rsin TyHenroBaHHS. Po3B’s30ok piBHsiHHS Illpeniarepa B oOmacti Gap’epa.
Excrionenuiiinuii cnag xBuiaboBoi (GyHKIII BcepenuHi Oap’epa. Koegimientn BinOUTTS Ta
MpoXoKeHHsI. PI3UYHUM 3MICT TYHEIIBHOTO €PEKTY

VIMOBIpHICTb MPOHMKHEHHS YaCTHHKH KPi3h 3a00pOHeHy 061acTh. IIpHKIaai MPOSIBIB TYHETLHOTO
edeKTy B MPUPOJIi Ta TEXHIII1

Jlireparypa: [2], 12.4; [5], [6], c.67-79

Camocmitina poboma: PoOoTa TyHEIbHUX A10/1B 1 TPAH3UCTOPIB.

15

BynoBa atoma. Ilepmri monem OynoBu atoma. ocmin Pesepdopma. Crektp atoma BOJIHIO.
Hocniani gani: cepii cnekTpainbHux niHii (Jlaiimana, banemepa, [lamena).

®opmyna banpmepa Ta y3aranbHeHHs Pinbepra. 3HaueHHS CIEKTPOCKOMIT /IS Mi3HAHHSA OyJI0BH
atoma. Monens atoma bopa. [ocmig ®panka 1 I'epua. Jloka3 iCHyBaHHS JUCKPETHHUX
€HepreTUYHUX PIBHIB aTOMa. 3HAUEHHS AOCHITY JUIs MITBEPAKEHHSI KBAaHTOBOT TEOPIi.
Jlireparypa: [2], 13.1-13.4; [5], [6], c.29-43

Camocmitina poooma:. OnpaifoBaHHs CIICKTPAIBHUX CEPid BOIHIO.

KBanToBa Teopisi BoaHenogiOHUX Ta OaraToejleKTPOHHMX aToMiB. KBaHTOBO-mMexaHIuHA

16 TEOpisi BOJHENOIOHOTO aToMa. MeXaHIYHUI 1 MarHITHUA MOMEHTH eeKTpoHa. CITiH eJeKTpOHa.
Tonka cTpykrypa cnektpiB. CriH —opOitanbHa B3aeMois. [IoBHUIT MOMEHT IMITYJIbCYy €JIEKTPOHA.
Jlireparypa: [2], 12.4; [5], [6], ¢.87-101
Teopisn 6araroenekTpoHHux artomiB. Edekt 3eemana. Atom B Mar"itHomy moJji. [lpuHiumn

17 [Taymi. I[Tepioguuna cucrema enementiB JI.I. Mennaeneena.

Jlireparypa: [2], 13.6, 13.7; [5], [6], c.102-115
BunpominioBaHHsl Ta cneKTpU. ATOMHI crieKTpu. PeHTreHiBebKi criekTpu. 3akoH Mo3mi. Bunu

18 | ximiunux 38’ s13KiB B MoJiekyinax. O6MiHHa B3aemoJis. Enepris Mosexkynu. MonekynspHi CHEKTpH.
Jlireparypa: [2], 13.8,13.9; [5], [6], ¢.116-125
Camocmitina poooma: KomOiHaliiiHe po3CisiHHS CBITIIA.

Jlireparypa: [2], 13.10; [5]
OcHoBu sifepHOI Qisukn Ta (izMku eqeMeHTapHMX YacTHHOK. CKiaa Ta XapaKTEpPUCTUKU

19 | arommoro aapa. XapaKTepUCTUKU sIpa: MacoBe YHCIO, 3apsAf0Be YHUCIO, 130TOmH, i300apw,
130ToHU. Pajiyc i ryctuna siapa. [legext Macu, eHeprist 3B°SI3KYy.

Jlirepatypa: [2], 14.1, [6], c.147-158
20 Enepris 38’sa3Kky siapa. SInepHi cuiim Ta Moaedi sapa. BusnadeHnHs eHeprii 3B 3Ky sJipa, MUTOMa

eHepris 3B’s3Ky. [ padik 3a1eKHOCTI MUTOMOT €Heprii 3B’ sI3Ky BiJl MAaCOBOTO YHCIIA.
Xapakrep saepHux cuil. Mogeni spa.
Jlirepatypa: [2], 14.2-14.3, [6], c.159-178




PanioakTuBHicTh. 3aKkoH pagioakTHBHOrO po3mnaay. BigkputTs paaioakTUBHOCTL. Bumn

21 PalioaKTUBHUX BUIPOMIHIOBAaHb: O-, -, Y-BUIPOMIHIOBaHHS. 3aKOH paliOaKTUBHOTO PO3Masy.
[epion HamiBpo3namy. AKTUBHICTD Pal0aKTUBHUX PEUOBHH.
Jlirepatypa: [2], 14.4, [6], c.159-178
Camocmitina poboma: IlpakTudHe 3HAYEHHS PAlIOAKTUBHOCTI (MEOUIIMHA, AapXEOJoTisd,
€HEepreTHKA).
Anepui peakuii. [lonsrrs snepHoi peakmii. bamanc eneprii (3akoH 30epexeHHS €HEprii Ta
22 immynbey). Peaxnii moxiny i cunTtesy. Jlanmrorosi peakumii. Kputnuna maca. [Ipuanun pobotu
SAICPHUX PEAKTOPIB Ta TEPMOSACPHOTO CHHTESY.
Jlireparypa: [2], 14.5, ], [6], ¢.159-178
Camocmitina poboma: EHepreTH4H1 MPOOJIEMH JIIOJICTBA.
’ ®dizuka ejileMeHTApHUX 4YacTHHOK. Bumum ¢yHnameHTanbHUX B3a€MOJIIN: CHIIbHA, cllalKa,

€JIeKTpOMarHiTHa, rpasitauiiHa. Kiacudikaiis eneMeHTapHMX YacTHMHOK: JIENTOHHU, aJpOHU
(me3oHM, OapioHn). 3akoHU 30epexkeHHs (3apsay, eHeprii, IMIYJIbCY, JENTOHHOTO 1 6aplOHHOTO
quclia, HapHOCT1). AHTUYACTUHKY (BIIKPUTTS No3uTpoHa). KBapkoBa Mojienb aApoHiB.
Jlireparypa: [2], 15.1-15.5, [6], c.178-186

Camocmitina poooma: lepcriekTuBH cydacHOi (Di3UKH €IEMEHTAPHUX YaCTUHOK.

IIpakTH4Hi 3aHATTA

Jlns HaOyTTS OCHOBHMX HaBUYOK MPAKTUYHOTO BUKOPUCTAHHS TEOPETUYHOTO
MaTepiaiy, mo OyB OTpUMaHMM CTYJEHTaAaMU Ha JICKIIHHUX 3aHATTAX MPOBOISATHCA
NPAaKTUYHI 3aHATTA 3 PO3B’s3yBaHHS (i3MUYHMX 3adad. OCHOBHI 3aBAaHHS LHUKIY
NPAKTUYHUX 3aHSTh:

— 3aKpIMJICHHS 3aCBOEHHS 3MICTY JIEKI[IHHOTO MaTepialy;
— 3aCBOEHHS METO(IB aHATI3y (I3UYHUX SBHIII,
— BHPOOJICHHS BMIHHS OOYMCIICHh (I3UYHHUX BEJIMYMH 32 aHATITUIHUMU
BUpPA3aMH;
— BHUPOOJICHHS BMIHHS 3aCTOCOBYBAaTHM MAaTEMATHYHHMM amapar IJis BHUPIMICHHS
neBHUX (PI3MUHMX 3a7a4.
B BecusHoMy cemecTpi mependadaeTbesi 15 npakTHIHUX 3aHATH. 7 3 TEM PO3ILTY

«XBWJIbOBA OMTHKA», / 3aHATH 3 TeM po3aury «KBantoBa ¢izuka», 1 mpakTuuHe
3aHSTTS BIABOJUTHCS JIJISl HATMCAHHS MOAYJIBHOT KOHTPOJIBHOI pOOOTH.

[Tin yac mpoBeneHHS NPAKTHYHUX 3aHATH TaKOXX 3aCTOCOBYIOTHCS CTpaTerii
AKTUBHOTO 1 KOJICKTUBHOTO HAaBYaHHS, SIKI BU3HAYAIOTHCS HACTYIMHUMHU METOJAMU 1
TEXHOJIOTISIMH: YaCTKOBO-TIONIYKOBUN (€BPUCTUYHA O€ciia) 1 JOCTITHUIIBKANA METO/I,
«MO3KOBHUH MITYpM», HaBUAIbHI Je0aTH.
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No KinpkicTh
Ha3zBa npakTH4HOro 3aHATTA
3/m ayJ. TOJIVH
1 | Ilmocka MOHOXPOMATHYHA eJIEKTPOMArHiTHA XBMJISA. 3arajbHi BJIaCTUBOCTI 2
€JIEKTPOMATHITHUX XBUJIb.
e Po3B’s13yBaHHs 33724 HAa OUIMPEHHS XBIJIb Y BAKyyMi Ta CEpeIOBHUILAX.
e [lpuknaay iHXEHEPHUX 3aCTOCYBaHb.
2 | Eneprist Ta notik eHeprii ejiekTpoMaruiraoro nmoJisi. Bexkrop IlofinTinra. 2
e 3anadi Ha BU3HAYCHHS IHTEHCUBHOCTI BUIIPOMIHIOBAHHSI.
e [lpuknan: eHepreTHYHUM MOTIK Y aHTEHHUX CHUCTEMaXx.
3 | XBuaboBi BiaactuBocTi cBitia. InTepdepeniis. 2
e OOuucneHHs iHTephEepEeHLIHHNX MAaKCUMYMIB 1 MiHIMYMIB.
4 | XBWIbOBI BIIACTUBOCTI CBiTJa. [HTEpdepeHiis. 2
e 3ana4i Ha TOHKI TUTIBKH
5 | Audpakuia ®peneisi, Meroa 30H Ppenens. [udpakiis Ha KpyrioMy oTBOpi 2
a00 IUCKH.
6 Judpakuisa @paynrodepa Ha IIJIMHI Ta HA OJHOBUMIPHIN MUIOCKi# rpaTui.
7 | Hoasipu3auis citaa. 3akon Mamoca. CTyIiHb MOJApU3aIIii. 2
8 | MoayabHa KOHTPOJIbHA PO00TA i3 HABYATHLHOTO MOAYJISA “XBHIHLOBA ONTHKA . 2
9 | KBaHToBi BiaacTuBOCTi BunpominwBanHs. @otoun. Potoedexr. 2
10 | I''anbmiBue BunpominwBanusa. E¢pext Komnrona. 2
11 | XBwJi ne-bpoiiasi. CniBBinHOIeHHsI HeBU3HAYeHOCTi ["alizeHdepra. 2
12 | XBuaboBa ¢Pynkuis Ta piBuaHaa peninrepa. XBuiboBa (QyHKIIA, 2
IMOBIPHICHUH 3MICT 1 BTaCTHBOCTI. PiBH1 €Heprii YaCTUHKM B MOTEHIIATBHIN SIMi.
13 | BynoBa atroma. MoaeJi Pesepdopaa i bBopa. 2
e 3ajaui Ha CIIEKTP BOIHIO.
e Emneprii piBHIB Ta nepexoiB.
14 | Aromue sinpo. EHeprisi 3B’ 513Ky Ta siiepHi peakitii. 2
e OOumncnenHs nedekTy Mac Ta €Heprii 3B S3KYy.
e 3agaui Ha a-, -, Y-po3MaIH.
15 | EnemenTapHi yacrunku. KBapkoBa monenb. 3akoHu 30epeKeHHSI. 2

e [lpuknaau peaxiiii 3 eTeMEHTaAPHUMH YaCTHHKAMHU.
e BukopucraHHs 3aKOHIB 30€peKEHHS B PO3paXyHKaX.
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JlabopaTopHi 3aHATTS

Merta 1a00paTopHOro MPaKTUKYMY:

— HaOYHEe MiATBEep/UKEHHS (I3UUHUX 3aKOHIB;

— HaOyTTs eleMEHTapHUX HABHYOK HAYKOBOTO TOCIIIKEHHS;

— O3HAMOMJIEHHS CTYJIEHTIB 13 Cy4aCHOIO BUMIPIOBAJIBLHOIO anapaTyporo;

— OCBOEHHS  CTyJIEHTaMH METOJIB OOpOOKM 1 OWIHKK JIOCTOBIPHOCTI
eKCIIEPUMEHTATBHHUX PE3yJIbTaTIB,;

— 3a0€3MeYeHHS 3B’ 3Ky MPAKTUKYMY 3 JICKI[IHHIM KYpPCOM 1 IPaKTHYHUMHU 3aHITTIMHU
3 13UKH.

BukoHaHHs 1a00paTOpPHOTO 3aBAaHHS CKJIAJA€THCS 13 TIOMEPEIHBOI MiATOTOBKH,
NPOBEACHHS JIA0OPATOPHOTO EKCIIEPUMEHTY 1 CKIQJaHHA 3BiTy MPO pPe3ylbTaTH
pobotu. JlaGopatopHi poOOTH BUKOHYIOTHCS BIIMOBIAHO JO CEMECTPOBOTO rpadika.
JUist 3aKpiluUIeHHS] HABUYOK MPAKTUIHOTO BHKOPUCTAHHS 3aCBOEHOTO TEOPETHYHOTO
Marepiajay B BECHIHOMY CEMECTp1 IepedadaeThes MpoBeAeHHs 6 1a00paTopHUX poOIT

3d HACTYITHUMHU TCMaMMU:

Ne

o Hazga nabopatopnoi pobotu

BCTYHHG 3aHATTA

Busuenns inTepdepeniii cpitia (6inpuzma Openerns).

Busuenns mudpakiii Ha qudpakiiiHii rpaTii.

Busuenns IMOJIAPU30BAHOI'O CBITIIA.

JlocmiKeHHs 30BHIIIHBOTO (OTOCPEKTY.

BuBueHHs onTHYHOTO CIICKTpa aTOMAapHOIo BOJIHIO.

Ol W N
NINININNIDNDN

Konoksiym
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2. CamocTiiiHa po0oTa cTyIeHTa

3 METOI0 4ITKOi OpraHizaiii caMOCTIHHOI poOOTH CTYAEHTIB 1 3aJJi1 MIABUIICHHS

AKOCT1 3aCBOEHHS HABYAJIBHOIO MaTepially Ta BHUPOOJEHHS MOYATKOBOIO JOCBINY
IH)KEHEpHUX PO3paxyHKIB mependadyeHi I1HAMBIAYyaldbHE 3aBAaHHA Yy (opmi
pO3paxyHKoBO-TpadiuHOT poOOTH Ha Temy: «Jludpakuis cBiTia».

Ha3zBa Temu, 1110 BAHOCHTBCS Ha CAaMOCTIHE OIpaIfOBaHHs

Kinbkicts
FOOVH

CPC

Enepris konuBaHb B 1Ji€alIbHOMY KOHTYpl. 3aCTOCYBaHHS IHTepQepeHIii B
Hayui 1 TexHiui. [HTepdepomerpu 3acrocyBaHHs 1HTepdepeHlii B Hayul 1
texHiul. [HTepdhepomerpu

4

[IpaxTiuHe 3acTocyBaHHs IHTEphEepoMeTpii (HAIPUKIA[, Y CydaCHINA TEXHIL1:
na3epu, TeJIeKOMYHIKallii, BUMIPIOBaHHS HaJMAaJUX BiJICTaHEM).

[IpakTiuHi 3acTocyBaHHs Au@pakiii. BuzHaueHHs NOBXKWHU XBHWJIL CBITJIA.
3aIeKHICTh PO3AUTHLHOT 3JaTHOCT1 ONITUYHUX MPUIIAIIB BiJ AUPPAKITIT.
[Ipuknanu 3 MIKpOCKOTIIi, TEIECKOIIIi, JJa3epHO1 ONTHKH.

10

Judpakiiist peHTreHIBCbKUX MPOMEHIB Ha KpucTanax. OcoOiarBOCTI B3aEMOIT
PEHTIeHIBCHKOTO BHUIPOMIHIOBaHHS 3 aTOMHUMH IuiomuHamu. Dopmyna
Bynesha—bperra. OcHOBHI METOAM PEHTTEHOCTPYKTYPHOTO aHAI3y (METO.
Jlaye, meTon oOepTaHHS KpHICTaJIa, TIOPOIIKOBUH METOM). 3aCTOCYBaHHS Y
(b1i3uIri Ta MaTEPiaTIO3HABCTBI.

JIBO3asmOMIICHHS Ta MOTO 3aCTOCYBAaHHS. AHI30TPOIHI KPUCTAIH. 3BHYAWHUMA 1
He3BUYaWHUN mpomeHi. ONTHYHI OPUCTPOI HA OCHOBI JIBO3AJIOMIICHHS
(mactuaM A/2, M4, nonspuckon). Bukopuctanas monspusanii y ¢izui Ta
texHii (LCD-nmucrei, nmasepu, AOCTUDKEHHS HANpyr Yy Marepiaiax).
JIBO3asioMIICHHS Ta HOTO 3aCTOCYBaHHS. AHI30TPOIHI KPUCTAIH. 3BHYAWHUM 1
He3BUYaWHUN mpomeHi. ONTHYHI TPUCTPOi HA OCHOBI JIBO3AJIOMIICHHS
(umactuaM A/2, M4, nonspuckon). Bukopuctanas momispusanii y ¢izuii Ta
texHiui (LCD-aucmnei, nazepu, T0CHIIKEHHS HANPYT y MaTepiaiax).

CriekTpanbHi puIaau: npusMa, qudpakiiiina rparka.

[IpakTiuni Hacminku aucnepcii (padayra, CIEKTPOCKOIMIiS, ONTOBOJIOKOHHI
CUCTEMHU).

[IpakTu4Hi MPUKIIAAX: Ja3epu B TyMaHi, IiarHOCTHKA TUIa3MH, MEIUIMHA.
CnexTpanbHi IpuiIaau: Ipu3Ma, 1udpakiiiiHa rpaTka.

IIpakTnyni Hachmiaku aucnepcii (paiiayra, CeKTpOCKOMis, ONTOBOJOKOHHI
CUCTEMH).

[IpakTu4H1 MpUKIIAAK: Ja3epu B TyMaHi, 1IarHOCTHKA [Ia3MH, MEIUIIMHA.

Ccepu 3acTocyBaHHS KBaHTOBOT (DI3MKU. MPUKIAIN 3aCTOCYBaHHS KBAHTOBOI
¢13uku. OpieHTOBHI HAaNPsAMU: (POTOHIKA; JTa3€PU Ta ONTOBOJOKOHHI CUCTEMU;
KBaHTOBa KpUITorpagis Ta KBaHTOB1 KOMII 1oTepH; MeauuHi TexHosorii (IIET-
CKaHyBaHHs, Jla3epHa Xipypris); HaHoTexHojorii Tta ceHncopu. Coepu
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3aCTOCYBAaHHSI KBAHTOBO1 (DI3MKH. MPUKIIAH 3aCTOCYBaHHS KBAaHTOBOT (DI3UKH.
OpienToBHI HampsiMu: (OTOHIKA; Ja3epu Ta ONTOBOJIOKOHHI CHCTEMHU;
KBaHTOBA Kpurrorpadis Ta KBAHTOBI KOMIT t0TepH; MeanuHi TexHosorii (ITET-
CKaHYBaHH:I, JJa3epHa XIpypris); HAHOTEXHOJIOTI] Ta CEHCOPH.

8 | dudpaxkiis MIKpOUYACTHHOK: €KCIIEPUMEHTAIBbHI MiNTBEPKEHHS XBUIHLOBUX 4
BJIACTUBOCTEH €JIEKTPOHIB, HEHTPOHIB, aTOMIB.
3navyeHHs AU paKkmiiHuX MEeToAiB y (i3uIli Ta MaTepiano3HaBcTBi. udpaxiis
MIKPOYaCTHHOK: eKCTIepUMEHTANIbHI HiATBEPHKCHHS XBUJIBOBUX
BJIACTUBOCTEH €JIEKTPOHIB, HEHTPOHIB, aTOMIB.
3HavyeHHs AUQpaKIiifHUX METOIB y (i3UIli Ta MaTEepiaO3HABCTBI.
9 | [ligrotoBka no Bukonanus PI'P: Judpaxiis cBirma. 8
10 | Pobota TyHEIBHUX JIOJIB i TPAH3UCTOPIB. 4
11 | OmpairoBaHHs CHEKTpaJIbHUX cepii BoAHto. OmpaifoBaHHS CIEKTpaIbHUX 4
cepiif BOJIHIO.
12 | KomOiHarriitHe po3CissHHS CBITJIA. 4
13 | IIpakTiyHe 3HAYCHHS PaTiOAKTHBHOCTI (MEIHUIIMHA, apXEOJIOT s,
eHepreTuka). [IpakTuyHe 3HaYCHHS PaIi0aKTHBHOCTI (MEIUIIMHA,
apXeoJIorisl, EHEPTETHUKA).
14 | Enepreruuni npo6aemu moacTBa. EHepreTudni npoOiemMu J0ACTBa. 5
15 | IlepcnexTuBuU cy4acHOI (Pi3UKHU eIeMEHTapHUX YaCTUHOK. 6
16 | ITizroroBka 10 MOAYJIEHOI KOHTPOJBHOT pOOOTH. 4
17 | IlinroToBKa A0 €K3aMEHY 8
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IMosiTHKa Ta KOHTPOJIb

3. IosiTHka HABYAJIBbHOI TUCHMILTIHM (OCBITHHOI0O KOMIIOHEHTA)

Cucrema BUMOT, SIK1 BUKJIaJla4 CTaBUTh IIECPEa CTYACHTOM!

MpaBWiia BIABIAYBaHHS 3aHATh: BianoBinHo no Hakazy 1-273 Bin 14.09.2020 p.
3a00pOHEHO OLIHIOBATH MPUCYTHICTH a00 BIACYTHICTH 3400yBava Ha ayIUTOPHOMY
3aHATTI, B TOMY 4YHCJIl HapaxoBYBAaTH 3a0XouyBajbHI a0o 1mTpadHi Oanu.
Bianosigno 1o PCO panoi nucuuiuiiHk 0ajiu HapaxXxoBYIOTh 3a BIAMOBIAHI BUIU
HaBYAJIBHOI aKTUBHOCTI HA JICSKIIIHHUX Ta TPAKTUIHUX 3aHATTSX.

NpaBWIa MOBEAIHKHA Ha 3aHATTIX: CTYJICHT Ma€ MOXKIIMBICTh OTPUMYBATH OaH 3a
BIJIMOBI/IHI BUJIM HABYAJIbHOI aKTUBHOCTI Ha JICKIIMHUX 3aHATTAX, NepeadadeHi
PCO puctummiau. BukopucranHus 3aco0iB 3B’SI3Ky Ui MOWIYKY 1H(popMalii Ha
TYIJI-AUCKY BUKIIajgaya, B IHTEpHETI, B AMCTAHIIMHOMY Kypci Ha miaaTdopmi
CikopchKHii 3IHCHIOETHCS 32 YMOBH BKa3iBKHM BUKJIa1ava;

NOJIITUKA JICJJIaliHIB Ta TIEPECKIaJaHb: SKIIO acHipaHT HE MPOXOJHUB ab0 HE
3’siBuBCs Ha MKP (6e3 moBa)KHOT MpUYKMHM ), HOTO pe3yJIbTaT OIIHIOEThCS y O OaiB.
[Tepecknananas MKP 3aiiicHIOETBCS 32 Y3TOJIKEHHSIM 3 BUKJIAJaYeEM

MOJIITHKA IIOAO0 akajaeMiuHoi moopouecHocTi: Komexc wyecti HarionansHOTO
TEXHIYHOTO YHIBepcUTEeTy VYKpaiHu «KuiBChKMI TOMITEXHIYHUI 1HCTUTYT»
https://kpi.ua/files/honorcode.pdf BcTaHOBIIOE 3arasbHi MOpajdbHI TPUHIIUIIH,
npaBuja €TUYHOT TOBEAIHKM o0ci0 Ta mependavae TOMITHKY aKaJeMIdHOT
T0OPOYECHOCTI JJ1s1 0Ci0, 110 MPAIIOIOTh 1 HABYAIOTHCS B YHIBEPCUTETI, SKUMU BOHU
MarTh KEPYBAaTHCh y CBOIH [ISJIBHOCTI, B TOMY YHCJII IPU BUBYEHHI Ta CKJIaJlaHHI
KOHTPOJIBHUX 3aX0JI1B 3 TUCHHUILTIHN «Dizuka»,

IIPY BUKOPUCTaHHI MU(PPOBUX 3ac001B 3B’ SI3KYy 3 BUKJIagadeM (MOOUTHHUHN 3B’ 30K,
€JICKTPOHHA TIOIITA, MepenucKka Ha GopyMax Ta y colMepeskax TOI0) HeOOX1THO
JOTPUMYBATHUCH 3araJIbHOMPUUHITHX €TUYHUX HOPM, 30KpeMa OyTH BBIWIMBHUM Ta
0OMEXyBaTH CIUTKYBaHHS poOOYHMM YacoM BUKIIaJava.

4. Buiy KOHTPOJIIO Ta PEiiTHHIOBA CUCTEMA O[iHIOBAaHHSA Pe3yJibTATIiB

Hauyanusa (PCO)

PeifTuHr cTymeHTa 3 KpeuTHOrO MOJTYJISI CKIIQIAETHCS 3 OaTiB, SIKi BIH OTPUMYE 3a:

1
2.
3.
4

5 mabopaTopHUX pOOIT;

1 MOIyTEHY KOHTPOIBHY POOOTY;

1 po3paxyHkoBo-TpadiuHy poOoTY;
BIJIIIOB1Ab Ha €K3aMEHI.
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Cucrema peiTHHroBUX 0aJ1iB Ta KpUTepil OLiHIOBAHHSA

JlaGoparopHi podoTu

VY apyromy cemecTpi nepeadayeHo MpoBECHHS S J1adopaTOPpHUX POOIT BIAMOBITHO
710 IPOrpaMu HaBYAJIbHOI JUCHUIUTIHH.

OuiHIOBaHHS 3/1IHCHIOETHCS TAKUM YMHOM:

. NOBHICTIO MPaBWJIbHE BUKOHAHHS POOOTH (BIZCYTHICTh MOMUJIOK B aHATITHYHUX
1 YUCTIOBUX OOYMCIEHHAX, KOPEKTHO MOOYy10BaH1 rpadiku) — S 0aJis,;

. HE3HAayHl TMOMMJKHM B YHCIOBHUX 3HAYEHHSX a00 BIANOBIAbL HA TEOPETHUYHI
3aMMUTaHHA 3 APIOHUMU HETOUYHOCTSIMU — 4 OaJIH;

. BUKOHAHHS pOOOTH 3 IpyOMMU IOMUJIKaMu — 3 aJiu;

. HEeBUKOHaHa poboTta — () 6aJiiB.

TakuM yuMHOM, 32 BUKOHAHHS BCIX J1a0OpaTOpHUX POOIT CTYIAEHT MOXKE OTpUMAaTH

MaKCHUMAaJIBLHO 25 0aJIiB.

Mony/ibHAa KOHTPOJbHA po0oTa

MopynbHa KOHTPOJIbHA poO0Ta MICTUTh 3—4 3a/1a4i, KOXKHA 3 SIKUX OI[IHIOETHCA B 2, 3
ado 4 Oanm (3aJIeKHO BIJ CKJIQAHOCTI, IO 3a3HauYeHO y Oureri). MakcumaibHa
KUIbKICTh OajiiB 3a MOJYyJbHY KOHTposibHY — 10, MiHIMaJibHa KUIBKICTh JJIS
3apaxyBaHHS — O.

Kpurepii oniHrOBaHHS

. MOBHICTIO TPaBWJIBHHH PO3B’SA30K (KOpEeKTHE OQOpMIICHHS JaHUX 13
nepeBesieHHSAM y cucteMy Cl, 4iTKuil pUCYHOK 13 TO3HAYEHHSIM BEKTOPHUX BEIIUYUH,
paBUIBHUNA (I3UIHUN PO3pPaXyHOK, BIICYTHICTh TOMHUJIOK Y YHCJIOBUX OOUYUCICHHSIX
Ta OJIMHUIIX BUMIPIOBaHHS) — MAKCUMAJIbHA KUIbKiCTH 0aJIiB;

. HasIBHI1 JIUIIIE TTOMUJIKA B OOYHMCIICHHAX YM PO3MipHOCTI — Minyc 1 6aJ;

. NPaBWIbHI OCHOBHI ()OPMYIH 1 3aKOHH, aje MOMUIKUA y MEPETBOPECHHSX, IO

MIPU3BEIHU J0 HEBIPHOTO PO3B’ 53Ky — MiHyc 1-2 6aJjium;

. BIJICYTHIM PO3B’S30K, aje 3amrcaHi OCHOBHI ()OpPMYJH 1 3aKOHH — MiHyC 2—3
0anm,;
. BIJICYTHIM PO3B’S30K, aje KOPEKTHO IOJIaHI BHXIJHI JlaHi, yMOBa 3ajadi Ta

PUCYHOK — MiHYyc 2—3 0anu;
. BIJICYTHI SIK PO3B’SI30K, TaK 1 (PI3W4HI CITIBBITHOIICHHSI, aJie € JuIie opopmieHi
BHUX1/IHI JJaH1 — MiHyC 2—3 0aJiu;

. MOBHA BIICYTHICTh 3anuciB — () 6aiB.
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Po3paxyHnkoBo-rpajgiuna podora

Po3paxyHkoBo-rpadiuHa poOoTa OLIHIOETbCS MakcuMmaiabHO B 15 OGaniB. PobGora
3apaxOBYETHCS, AKIIO CTYAEHT OTPUMAaB IIOHAaWMEHIIE 7 0aJiB.

Kpurepii ouiHroBaHHS:

. NOBHICTIO NpaBUJIbHE BUKOHAHHS (0€3 MOMMIIOK y (opmylax Ta YHUCIOBUX
po3paxyHKax, KOpekTHi rpadiku) — 15 0aJiB;

. HE3HayH1 MOMUJIKM B YMCIIOBUX 3HAUYECHHSX NapaMmeTpiB a00 BKa3zaH1/HEBKa3aH1
OJIMHULIl BUMIPIOBAaHHS, K1 HE BIUIMHYJM Ha BUTIIA rpadika — 13 dauis,;

. NOMMJIKOBO OOYHMCIIEH] MapaMeTpH, 10 MPU3BEIH JO HENPABUIBHOTO BUTIIALY
rpadika — 10 6aJiB,

. HAsSIBHICTh CEPHO3HUX MOMUJIOK B aHATITUYHUX BUPa3ax, 10 pOOISTh PO3B’ 30K
HEKOPEKTHUM — po0OTa TMOBEPTAETHCS HA JOOIPAIIOBAHHS; TICIS BUIIPaBICHHS
3apaxoBY€THCS Ha PiBHI 7 0aJIiB.

3a KOXKHMM THXKJIEHb MPOCTPOYECHHS IMOJAHHS PO3PaXyHKOBOI pOOOTH Ha MEPEBIPKY

3HIMaeThCs 1 0adt.

Ex3amen

Ex3amen ckinagaerbcsi 3 ABOX TEOPeTHYHHMX 3amuTaHb 1 OJHi€i 3amaui.
TeopeTnyHi 3anmUTaHHSA BHKOHYIOTHCS ITHUCHMOBO 3 IOJAJBIINM YCHHM 3aXHCTOM.
3ajlaya  BHUKOHYETHCSA IHUCHbMOBO. Ilpwkiaaau 3agad MOJAaHO B METOJMYHUX
pPEKOMEHTaITisX.

Kpurepii oniHroBaHHS pO3B’sSI3Ky 3a1a4i:

. Oe3nmoranHuii po3B’s30k — 10 0aJiB;

. HasIBHICTh TIOMUJIOK Y YHCIIOBUX PO3pAaXyHKAX Y BUKOPHUCTAHHI PO3MIpPHOCTEN
— 8 0aJiB;

. IOMUJIKH Y TIepeTBOpeHH1 (iznynux Gopmyn — 6 6aiis,;

. BIZICYTHIH pO3B’SI30K, ajie 3anmucaHi KOpekTH1 Gi3u4Hi popMynu — 4 6aju,

. HaBEJCHA JINIIIE YMOBA Ta pUCYHOK — 1 0aur;

. BiZICyTHE Oynb-ske oopmueHHs — () faiB.

Cyma HaOpaHux 6altiB MEPEeBOAUTHCS J0 3ATIKOBOT OIIHKH 3TiHO 3 Tabmurero 1.
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Tadmmusa 1. IlepeBeaeHHsi pedTHHroBux OajiB 10 OLIHOK 32
YHIBEPCHUTETCHKOI0 HIKAJIOI0

KutekicTs OaniB Orinka
100-95 Bigminao
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3aJI0BUILHO
64-60 JlocTaTHBO
Menmie 60 He3anoBiabHO
He BUKOHaHI YMOBHU JOMYCKY He nomynieno

5. JlonaTkoBa iHgopmanis 3 AUCHUIIIHHA

Oco0OnuBa yBara B JIEKI[IHTHOMY KypcCl Ta MiJ] 4ac MPOBEICHHS MPAKTUYHUX 3aHATh
NPUIUTSIETECS 3aCBOEHHIO CTYACHTaMH PyHAAMEeHTAIbHUX Qi3 MUHNX 3aKOHIB,
YMIHHIO aHAJI3yBaTH iX MPOSB Y KOHKPETHUX CUTYaIlisIX (y 3aa4ax MpUKIAIHOTO Ta
1HX)eHepHOTOo 3MicTy). KiTbKICTh 1 piBeHB 3a/1a4 MalOTh BiIOOpakaT HalOLIbII

Ba)KJIMBI ACTIICKTU TEMH. Ba}KJII/IBO, I_Il06 CTYACHTH:

. IIPABIIIBHO 3aCTOCOBYBAIM MaTEMaTUYHHH amapar,
. n00pe BOJIOAUIA cucTeMaMU (PI3MYHUX OJUHHUIIb,
. yYMUIU aHaJIi3yBaTH Pe3yIbTaTH HE JIMIIEC KUIBKICHO, a 1 SKICHO.

[1ig yac BUKIaMy OKPEeMHUX TeM PEKOMEHIY€EThCS MPUAUISTH MABUIIECHY yBary TakKuM
MUTAHHSM:

Temu 1- 9. 3aranpHi XapaKTepUCTUKH XBIJIBOBUX MPOIECIB 1 IX MPOSIB HA TIPUKIIA]
CJIEKTPOMArHITHUX XBWIb. Y KypcCl XBHJIbOBOI ONITHKY T1AKPECITIOETHCS 3HAUYCHHS
iHTepdepeHii Ta gudpakimii cBitia. OKpeMO pO3TIAIA€THCS TOHITTS KOT€PEHTHOCTI
Ta IPUYUHU HEKOTEPEHTHOCTI IPUPOTHOTO CBITIIA.

Tema 10,11. HeMOXJIHBICTH ITOBHOTI'O MOSCHEHHS KBAHTOBO-OITHYHUX SIBUIL] JIUIIIE B
MeKaxX XBUJIbOBOI KOHIIEMI[1i BUIPOMIHIOBAHHS.

Tema 12. KopmyckymsipHO-XBHUIIBOBHH Iyami3M K ¢ yHIaMEHTAIbHA BIACTUBICTh

Marepii. @i3uyHUM 3MICT NPUHLUNY HEBU3HAUYeHOCTI [ elizenbepra.
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Temu 13,14. Po3p’s3anHs piBHssHHS Llpeaunrepa 115 4aCTUHKU B OJTHOBUMIpPHIN
HECKIHYEHHO TJIMOOKIN MOTEHIIAJIbHIN sIM1 SIK PUKJIIA]], 1110 AEMOHCTPY€E MPUHIIUIIOBI
0COOJIMBOCTI MOBEIHKM KBAHTOBUX CHUCTEM. AHalli3 aTOMa BOJHIO SIK KBAHTOBO1
CUCTEMHU MIATBEPJIKYE, U0 KBAHTOBA MEXaHIKa aJIEKBATHO MOSICHIOE HOTO
BJIACTUBOCTI.

Tema 16,17. CriH enexTpoHa K NOSICHEHHS (DaKTiB, sIKI BUXOASTH 32 MEXK1 MEXaHIKU
[penunrepa. BzaeMo3B’ 130K MK CIIIHOM Ta CTATUCTUYHOIO MOBEAIHKOK KBAHTOBUX
yacTUHOK. CIpoleHuit po3risij] 6araToeIeKTpOHHUX aTOMIB JI03BOJIsIE€ TIOKa3aTH, 110
OPUHLIMI T00Y10BU Tabnuill MeHieneeBa IpyHTYEThCS] Ha 3aKOHAX KBAHTOBOI

(p13uKu.
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IepeJik ek3aMeHALITHUX TEOPETUYHHUX 3ANUTAHb 3 HABYAJIbHOI AUCHUILIIHU
«®Di3uKa» 3a BECHAHUM ceMeCTp:

1. EnexTpomarHiTHa XBWJIS: PIBHSHHS, XapaKTEPUCTUKH MOHOXPOMATUYHOI XBMIII,
XBUJIBOB1 MMOBEPXHI, (pa30Ba MIBUIKICTD.

2.  EHepris enekTpoMarHiTHO1 XBHJI1, TYCTHHA MMOTOKY eHeprii, Bektop lloliHTiHra,
IHTEHCUBHICTh XBUIII.

3. InrepdepeHIis CBITIOBUX XBHJIb: YMOBU KOI€PEHTHOCTI, YMOBU MAaKCUMYMIB 1
MIHIMYMIB, MIPUKIAAN THTEPPEPEHLTHHUX CXEM.

4.  udpaxuisa ceitia: npuniui [roitrenca—®dpenens, nudpaxkiis Opaynrodepa Ha
HIUTMHI Ta Ha AU paKUiiHIi rpaTi.

5. Tlonspu3aiis cBiTIa: BUAM MOISpU3AIli, CTYMIHb MOJISpHU3allii, 3aKkoH Maitoca.
[Tonstpu3ariist mpu BiIOMBaHHI Ta MPHU JBO3AJIOMJIICHHI.

6. Jucnepcis cBitia: ¢a3oBa 1 rpynoBa HIBUIKOCTI, €IEKTPOHHA TEOPis AUCTIEpCii.

7. KnacuuHi oOMexeHHs Ta MosBa KBaHTOBO1 (p13MKU. 30BHIMIHIN QoTOedeKT i
piBHsHHS EifHIITEHA.

8. ®oToHM: eHepris, IMITYIIbC, TUCK cBiTIa. EdexT KoMnToHa Ta Horo noscHeHHS.

9. PeHTreHiBchbke BUIMPOMIHIOBAHHS: TAIbMIBHE Ta XapaKTepUCTUYHE. 3aKOH
Mo3i.

10. TemuoBe BUIIPOMIHIOBaHHS: a0COFOTHO YOpHE Til10, 3aK0H Kipxroda, hopmynu
Penes—/Ixunca, [lnanka, 3akon Credana—bonbimana.

11. XBuIbOB1 BJACTUBOCTI PEYOBHHHU: TiroTe3a Jae-bpoiis, mpuHIuI
HeBH3HaueHocTel ["alizeHOepra.

12. XswiboBa (PyHKIIIS: IMOBIPHICHUMN 3MICT, BIacTUBOCTI. YacoBe 1 cTallioHapHe
piBusnns [Ipboninrepa, cramioHapHi CTaHH.

13. KBanTOBI MOJe/Ii: HECKIHYCHHO TJIMOOKA MOTEHITaIbHA SIMa, TApMOHIYHUT
OCIIJIATOP, TYHEIIbHUM €(PEeKT.

14. Arom BoaHIO: mocTyiaTH bopa, ciekrpanbHi cepii. PiBusuns llpboginrepa mis
aToMa BOJIHIO, KBAHTOBI YHCJIa, CHEPTETUIHHM CIIEKTP.

15. KBaHTOBI XapaKTepUCTUKHN aTOMa: KBAHTYBAaHHS MOMEHTY IMITYJIbCY 1
Mar"iTHOTO MOMEHTY, MarHeToH bopa, BUpO)KEHHSI PiBHIB.

16. Cuin enexTpoHa, CIiH-0pOiTaNbHA B3a€EMO/iSI, MyJTbTUIIIETHICTH CIIEKTPIB.

17. baraToenekTpoHH1 aTOMU: OJHOEIEKTPOHHE HAOIMKEHHS, CHEPreTUYHUHN Ta

ONTUYHUI CHEKTPH, EJIEKTPOHHI1 OO0JIOHKH, MEPIOANYHA CUCTEMA €JIEMEHTIB.
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Po0ouy nporpamy HaBuyaJbHOI AucuuMIuIing (Cuiadyc):

CkianeHo:

JOLIEHT KadeapH 3arajibHoi (13UKHU, KaH. (i3.-MaT. HayK, JOLeHT. XicT Bikropis
acucTteHT kadeapu 3arayibHoi ¢pi3uku Jsmenko TetsHa.

YxBaJjieHo kadeaporo 3araabHoi (i3uKu

(mportoko:n 3acimanus kadeapu Ne 6 Bim 26.06.2025 p.).

Moromxeno Metoguunoro Pagoro O©MO

(mpotokon Ne 10 Big 27.06.2025 p.)

Horomkeno MeronnyHoro komiciero DEJI

(mpotokon Ne 06/2025 Bin  26.06.2025 p.)
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