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Mporpama HaB4YaNbHOI AUCUUNAIHU
1. Onwuc HaBYaNbHOI AUCLMMAIHK, iT MeTa, NpeAMET BUBYAHHSA Ta pe3y/ibTaTu HaBYaHHA

Kypc ¢isuku € pyHaameHmMaabHOK OCHOBOK AJ151 BUBYEHHS Lisloro psaay Aucuuniid npogecitiHoi
ma nNpPakmMuyHoIi NiJromoBKU iHXXeHepiB pi3HUX HaNpsAMIB NigromosBKu. B npoueci BUB4YeHHS AUCLUMNIiHU
«®Di3uka» cmygeHmu Habyaymb rpyHMoBHe PO3yMiHHS 3AKOHIB MNpupoju, MOKAAAeHUX B OCHOBY
iH>XXeHepHuUX pilleHb npu BUpilleHHi BUPOBHUYUX 3aBAAHb.

Mema HaByaabHOI gucuunaidu

Memoto HaBYanbHOI AucLunaiHu € popMyBaHHS y cmyaeHmiB KoMrnemeHmHocmeli:

3K1. 3gamHicmb o abcmpakmHoro MucJjieHHs, aHalizy ma cuimesy.

3K2. 3gamHicmb 3acmocoByBamu 3HAHHA Y NPAKMUYHUX cumyakwisix.

3K8.3aamHicmb ouiHloBamu ma 3a6e3neyyBamu sKicmb BUKOHYBAHUX po6im.

®K1. 3HaHHA | po3yMiHHS meopemu4YyHOro ma eKcriepuMeHmaJsibHoro 6asucy cy4yacHoi ¢isuku.

®K2. 3pamHicmb BuKopucmoByBamu Ha npakmuui 6a30Bi 3HAHHS 3 MamemMamuKu SK
MamemMamu4Horo anapamy @i3uKu npu BUB4YeHHi ma Aocaig>KeHHi Qi3udHuUX ABULL, i

npodecis.

®K3. 3gamHicmb ouiHOBaAMU NMOpAAOK Be/IUYUH y Pi3HUX AOCNIAXKEeHHSX.

®K4.3pgamHicmb npautoBamu i3 HAyKOBUM 06/1a4HAHHAM ma BUMIpOBAJIbHUMU npusagamu,

06po6.1smu ma aHanizyBamu pe3ysibmamu fOCAig>KeHb.

®K6. 3gamHicmb MmogemoBamu ¢i3uyHi cucmemu, ABULLLA | MpoLiecu.

®K8.3pamHicmb BUKOHYBamu meopemuy4Hi ma eKcnepuMeHmasbHi OCAig>KeHHS aBMOHOMHO ma y

cKknaai HaykoBoi rpynu.

®K9. 3gamHicmb npayroBamu 3 gxKepeaaMu HaBYaIbHOI ma HayKoBoi iHpopmaduil.

®K14.3pamHicmb 3406yBamu JoAamKOBi KoOMnemeHmMHocmi Yepe3 BUbipKoBi cknagoBi ocBimHboi

nporpamu, camoocsimy.

B Hacnigok BUB4YeHHs HaB4YaA/IbHOI AUcLUnNAiHU cmyaeHmu Habyaymb maKux 3arajbHux

NporpamMHux pe3y/ibmamiB HABYAHHS:

MPH 1. 3Hamu, po3ymMimu ma BMimu 3acmocoByBamu Ha 6a30BOMY piBHi OCHOBHi MO/IO)KeHHs
3arasbHoi ¢i3uKu, 30Kpema, eseKmpomMmarHemusmy, XBUJibOBOi ma KBAHMOBOI ONMMUKU,

@isuku amoma gns BCmaHoBAeHHS, AHANi3y, mayMadYeHHs, NosiCHeHHA U

Knacugikauii cymi ma mexaHri3miB pisHoMaHimHux ¢i3uyHuUX sBuLL, i NnpoueciB AN po3B’3yBAHHA

CK/IaAHUX cneuianizoBaHux 3a4ay.

MPHS8. 3Hamu i po3yMimu ocHOBHi BUMOIru mexHiKu 6e3neKu npu nposeAeHHi ekcriepuMeHmMaabHUX

Aocnig>KkeHb, 30Kpema npasusia po6omu 3 neBHUMU BUgamu obaaaHaHHA ma pe4oBUHAMU, NpaBuia

3axucmy nepcoHany Bipj Aii pi3HOMaHIiMHuUX YUHHUKIB, He6e3neYyHux A/ 340POB A IO AUHU.

MPH10. BMimu naaHyBamu aociig»keHHs, obupamu onmuMadjbHi Memoju ma 3acobu focsArHeHHs
Memu [OCAig>KeHHSA, 3HAXoAUMU LUJSIXU PO3B’SI3aHHSA HAYKOBUX 3AdBAAHb MA BAOCKOHAJIEHHS
3aCMoOCOBAHUX MemogiB

MPH11. BMmimu ynopsakoByBamu, mjaymMaqumu ma Yy3arajibHioBamu ogep>XdHi HayKoBi ma
MPAaKkmuyHi pesysismamu, po6umu BUCHOBKU.

MPH13. Po3yMimu 3B’30K ¢i3uKu 3 iHLULUMU NpupoHU4UMU ma iHXXKeHepHUMU

Haykamu, 6ymu o6i3HaHUM 3 okpeMuMu (BignosigHo Ao cnewianiszauii) 0CHOBHUMU NOHAMMAMU

npukaagHoi ¢isuku, MamepianosHascmaa, iH>xeHepil, Ximii, 6iosorii moLLo, a Makok 3 okpeMuMu

o6’ekmamu (mexHosoriyHUMU npouecamu) ma nNpupojHUMU SABULLAMU, LLO € nNpeaMemoMm
JAocAia>KeHHs iHLIUX HayK i, BogHo4Yac, Mo>Kymb 6ymu npegmemamu isudHUX AocNif>KeHb.

aHanisysamu, cucmemamusyBamu, po3yMimu, mJaymMayumu ma BuKopucmoByBamu ii Agns
BUpIiLLIEHHS HAYKOBUX i NpUKAAAHUX 3aBAAHb.

2. lpepeKBi3uTH Ta NOCTPEKBI3UTU AUCUUMAIHM (MicLie B CTPYKTYPHO-JIOM4YHiA cXxeMi HaBYaHHA 3a
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BiANOBiAHOI0 OCBITHLOIO NPOrPamMoio)

KpeantHuin mogynb «®isunka. YactnHa 2. MarHeTuam. OnTtuka. KBaHToBa oisvka» HanexuTb
00 UWKIY OUCUMNNIH 3aranbHol NigroToBKW, | BUBYAETLCH CTyAEHTaAMUN B 2-My CEMeCTPI
HaBYaHHA. BWBYEHHS OaHOro KpeauTHOro MOAYNSA CNUPAETbCA Ha 3HaHHSA, 3aCBOEHI
CTyOeHTaMu nonepeaHb0 B Kypcax eflieMeHTapHol (PidukyM Ta MateMaTuKn 3a Nporpamoro
NMOBHOI 3aranbHOi cepefHbOl OCBITW, 3HAHHS, OTPMMaHI cTygeHTamun 3 Kypcy«®disuka.
YactuHa 1. KnacuyHa isvka», a Takox npu napanensHOMYy BMBYEHHI Kypcy «Buuia
mMaTemaTuka. YactuHa 2. [HTerpansHe YNCneHHs | andpepeHuianbHi PiIBHAHHA» . 3HaHHS,
OTPUMaHIi CTyAeHTaMu B pamkKax AaHol ANCUMNAIHW BiANOBIOHO A0 CTPYKTYPHO-MOrMYHOT
CXeMW OCBITHbOI MNporpaMmn, BUKOPUCTOBYKOTbCA B Kypcax: «OpraHiyHa Ximiay,
«lMpuknagHa ximia».

3. 3MicT HaBYaNbHOI AUCLUNNIHN

Po3ain 1. MarHiTHe nosne Ta eneKTpomMarHeTusm
Tema 1. MarHiTHe nosie B Bakyymi.
Tema 2. MarHiTHe nosie B pe4OBUHI.
Tema 3. EnektpomarHiTHa iHAyKUis.
Tema 4. ENekTpuyHi KONMBaHHS.
Tema 5. EnektpomarHiTHe none.
Tema 6. Cuctema piBHsHb MakcBena.
Tema 7. EnekTpomMarHiTHi XBuni.

Po3ain 2. OnTuka Ta KBaHTOBaA (pi3mka

Tema 8. CaiTno. IHTepdepeHuiqa caiTna.
Tema 9. [Indpakuis ceitna.
Tema 10 lNonapwusadis ceitna. Aucnepcis.
Tema 11. Tennose BUNPOMIHIOBaAHHSI.
Tema 12. Edpekt KomnToHa. POTOHM Ta iX BNACTUBOCTI.
Tema 13. bopiscbka Teopisa BOAHEBOro atoma.
Tema 14. XBuUbOBi BACTUBOCTI MIKPOYaCTUHOK.
Tema 15. PiBHaHHs WpegniHrepa.

Tema 16. bygosa 6aratoenekTpoHHUX aToMiB

4. HaByanbHi maTepianu Ta pecypcu
basosa nimepamypa:

1. 11. A. Oigyx Enektpuka Ta marHetnam : nigpyynuk / J1. [. digyx. — TepHonine : MNigpy4Hmku
i nocCibHukn, 2020. — 464 c.

2. ®eniHcbkui .C. 3aranbHa isuka : nigpyyHuk / I.C. deniHCbkni ; M-BO OCBITU i HayKK
Ykpainu, Kuis. Hay. yH-T iM. Tapaca LeB4yeHka. — KuiB : Kapasena, 2018.
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3. AegoHiH K. B., KoBanbuyk O. B. A18 ®isuka. Y. 4: EnektpomarHeTnam. 'eomeTpnyHa i
XBUNbOBA oNTMKa: HaBy. nocid. Knis : KHYT[, 2021. 232 c.

4. lanywak M.O., ®egopos O.€. Kypc cisnkn. EnekrtpomarHetusm. igpy4yHuk 3 rpudom
IOHTYHT . IBaHO-PpaHkiBebk, IPHTYHI, 2016, 405 c.

5. bywok I".®., Jleeangoscbkun B.B., MMiBeHb IN.®. Kypc gisnkn: HaBy. NocibHUK: Y 2 KH. KH.
1. ®i3nyHi ocHOBM MexaHikn. Enektpuka i marHetnam. — 2 — re Bua. — K.: Jlebiab, 2001. —
446 c.

Lodamkosa nimepamypa:

6. Po3B'a3yBaHHs 3a4ay i3 gi3nkn: enekTpmka Ta MarHeTn3m : HaBvarnbHuM nocibHuk / O.B.
JTncexko, I".A. OnekcieHko ; MiHicTepCcTBO OCBITY | Haykn YkpaiHn, CyMCbKUin AepxXaBHU
yHiBepcuteT. - Cymu : CyMCbKUI aepxaBHum yHiBepcuteT, 2017. - 283 c.

7. OnTuKa : HaBYanbHUM NocidbHuk / A. B. MNonos, P. B. Bosk, B. |. Bineubkun. — 2-re Bug. —
X. : XHY imeHi B. H. Kapasina, 2018. — 100 c.

8. Konobpopos, B. I'. XBunboBa ontuka. YactnHa 1. EnektpomarHiTHa Teopis cBiTna Ta
iHTepdepeHuiss [EnekTpoHHUM pecypc] : nigpyydHuk gna ctygedTis / KMl im. Irops
Cikopcbkoro; B. I'. Konobpogos. — EnekTpoHHi TekcToBi gaHHi (1 dann: 6,33 MbawnT). —
Kuis : KMl iM. Irops Cikopcbkoro, 2017. - 210 C.
https://ela.kpi.ua/handle/123456789/20753

9. Konobpogos B.I. XBunboBa ontuka. YactuHa 2. [Oudcppakuisa i nonspusauia csitna
[EnekTpoHHMn pecypc] : nigpydHuk anst ctygenTiBe / B. . Kono6bpogos ; KII im. .
Cikopcbkoro. — EnektpoHHi TekctoBi gaHi (1 dann: 5,22 M6ant). — Kuis : KIl im. I.
Cikopcbkoro, 2018. — 230 c. https://ela.kpi.ua/handle/123456789/23244

10. 36ipHuK 3agav i3 3aranbHoil dis3nkn [EnekTpoHHMiA pecypc] : HaB4. Nocib. Ans CTyaeHTiB
iHXXeHepHo-TexHiYHMX cneuianbHocTen./ KIl im. Iropa Cikopcekoro ; yknaag.: B.IM.
BpuriHeup, |.M. Penanos, J1.I. NoHomapeHko, H.O. AkyHiHa. — ENEKTpOHHiI TEKCTOBI AaHi
(1 dpann: 4.1M6awnT). — Kuis : KIl im. Iropst Cikopcbkoro, 2022. — 230 c.

11. BpuriHeub, B. T. Jlekuii 3 kypcy 3aranbHoi qi3vku. KonueaHHA i xBusni [ENeKTpoOHHUN
pecypc] : [HaBYanbHuUn nocibHuk] / B. M. BpuriHeub, C. O. Mognacos ; HTYY «KIMly». —
EnekTpoHHi TekcToBi gaHi (1 cdann: 2,27 M6aunt). — Knis : HTYY «KIll», 2013. — 143 c.
Hoctyn: https://ela.kpi.ua/handle/123456789/3578

12. AxicHi 3aBgaHHa 3 po3ainy «EJIEKTPUKA | MATHETWU3M» : HaB4. noci6. ansa ctyq. ycix
cneuianbHocten / B. T1. BpuriHeub, C.O. lMognacos; KII im. Iropsa Cikopcbkoro. —
EnektpoHHi TekctoBi gaHHi (1 dpanvn: 0,37 M6aut). — K.: HTYY «KIl im. lrops
Cikopcbkoro», 2018. — 12 c.

13. AtomHa Ta sgepHa isuka : HaBYanbHO-METOOWYHUM NOCIOHMK AOns CTyOEeHTIB
HedisanyHMX cneuianbHocTen yHiBepcuteTiB / B.l. bineubknin, P.B. Bosk, B.IO. pecs,
O.HO. YibicoB ; MiHicTepcTBO OCBITU i HaykM YKpaiHu, XapbKiBCbKUMW HauiOHanbHWA
yHiBepcuTteT iMeHi B. H. KapasiHa. - XapkiB : XHY imeHi B. H. Kapasina, 2017

14. disuka: EnekTpuka i marHeTnam - Bunmocsa poss’sasdyBatu 3agadi: KomneHcauinHum kypc
[EnekTpoHHMI pecypc] : HaB4. nocib. onga 3gobyeavis ctyneHa 6akanasp / KI1l im. lrops
Cikopcbkoro ; B.IM. bpuriHeub, C.O. MNMoanacos, O.B.Matsinuyk. — Kuis : KMl im. Irops
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Cikopcbkoro, 2021.

15. Kyyepyk |. M., Top6auyk I. T., INyuwmk IN. I. 3araneHui kypc isukun: Y 3 1.: Hasu. MNocib.
Ona ctyn. Buw,. TexH. i nead. 3akn. oceitn. T. 2. Enektpuka i marHeTnusm. — K.: TexHika,
2001.-452c.:in.

16. 30ipHUK 3agad 3 isvknM Ons ayauTOpHOI Ta CaMOCTINHOT pobOTU CTyOEeHTIB rpyn
iHXeHepHux cneuianbHocTen. Yknagad C. O. lMognacos. / K.: HTYY «KIl im. lrops
Cikopcbkoro», 2021. — 28 c.

17. 3aranbHui Kypc oisukn: 36. 3agad / I.IN. Mapkywa, |.T. Nopb6ayyk, B.IM. KypiHHun Ta iH.
3a 3ar.pega. I.IN. Mapkywi. — 2-re Bug., crep. — K..TexHika, 2004. — 560 c.

HaByanbHUM KOHTEHT
5. MeToguka onaHyBaHHA HaB4YanbHOI ANCUUNIIHM (OCBITHBOrO KOMMOHEHTA)

B pamkax gucumnniHu 3annaHoBaHO MPOBEAEHHSA NeKuinHMX, f1labopaTopHUX, NpakTUYHUX
3aHATb Ta CaMOCTINHOT poBOTK CTyAeHTIB. TeMn OUCuuniiHM B3aEMO3B’A3aHi, maTepian
BMBYAETBLCSA B MOriYHiN NOCAIAOBHOCTI. Ha nekuinHnX 3aHATTAX pO3KpUBaKTLCA HANBINbLL
CYTTEBI TEOpPETUYHI MUTAHHA, SAKi O03BONSAKTL 3abe3nevynTn CTydeHTaM MOXIIMBICTb
rMMBOKOro camoCTiINHONO BMBYEHHSI BCbOro MporpaMHOro martepiany. Temu Ta nopsigok
BMKOHAHHA nabopaTopHMX Ta NPaKTUYHNX 3aHATb CPOPMOBAHO B JIOTYHIN NOCMI4OBHOCTI
i MOBHICTIO Y3rogXylTbCA 3 METOK AucuunniHu. JlekuiHi Ta nabopaTopHi 3HaAHHSA
nornMbnioTLCA  LUMAAXOM CaMOCTIMHOI poBoTN 3 BMKOPUCTAHHAM pPEKOMEHLOBAHOI
nitepatypu Ta rnobanbHoi Mmepexi Internet. JIeKUiNHI Ta NpaKTUYHI 3aHATTS NPOBOASATLCA
y ayamTopii (y pasi 04HOro HaB4aHHS) abo y Zoom (y pasi AUCTaAHUINHOIO HaBYaHHS).
Jlekuii npoBogATbLCA Yy BUMMSAI Npe3eHTauil TeopeTUdHoro matepiany. JlabopaTopHi
3aHATTS 3 BiANOBIOHOT TEeMW NPOBOAATLCA Y NlabopaTopisx kadeapu 3aransHol isukn Ta
MOAesNoBaHHA (Pi3MYHUX npoLeciB (0O4He HaB4yaHHS) abo y BipTyanbHOMY peXxumi Ha
cawnTi: http://physics.zfftt.kpi.ua/ (guctaHuiiHe HaB4YaHHS). [INa BUKOHaHHS nabopaTopHUX
pobiT rpyna noginsetbca Ha Gpuragn i BMKOHYe poboTn 3a BignosigHMM rpadikom:
https://zfftt.kpi.ua/images/books/lab325.pdf. 3aBgaHHa 0O AOMALIHBLOI KOHTPOSbHOI €
iHOMBIAYanNbHUMKM 0N KOXHOro CcTyaeHTa. Benvka 4acTmHa MeTOauYHMX MaTepianis
MICTUTBLCSA Y BULLIEBKa3aHin METOAMYHIN NiTepaTypi.

JlekuinHi 3aHATTA

Ne HasBa TemMu Ta nepenik OCHOBHUX NMUTaHb
(nepenik Oudakmu4Hux 3acobie 3 nocunaHHSAM Ha fimepamypy)

3/n

1 BcTynHe 3aHATTA. MarHiTHe none B Bakyymi
OsHatiomneHHs1 3 PCO. MaeHimHe rone, iHOyKyisi MagHImHo20 nosis. 3akoH bio-
Casapa-Jlannaca. MazHimHe rione pyxomoz2o 3apsdy, npsimMo2o i KOsio8o20 Cmpymis.
OcHosHa nimepamypa: [1-5].

2

Teopema ayca ma meopema rpo UUPKYIAUito MagHimHo20 rosisi 8 eakyymi. [lone
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cosieHoida

OcHoeHa nimepamypa: [1-5].

3
3akoH Amnepa. KoHmyp 3i cmpymom 8 0OHOPIOHOMY | HEOOHOPIOHOMY MazgHimHOMY
roni. MagHimHut momeHm KoHmypy 3i cmpymom. Cuna JlopeHua. Pyx 3apsdxeHux
YacmUuHOK 8 Maz2HImHOMY | efleKmpu4YHOMYy rnossix. L{uknompo-H.
OcHosHa nimepamypa [1-5].
4 MarHiTHe none B pe4oBUHi
HamaezHivyyeaHHs macHemukie. Bekmop HamazHidyeHocmi. MagHimHa
cripulHamMugicme i MPOHUKHICMb MagHemukie. Bekmop HarpyxeHocmi MagHimHo20
rons. 3akoH Amriepa 05t eKMopy HarnpyxxeHocmi MagHimHozo rons. OcHosHa
nimepamypa: [1-5].
5 Knacudikauis marHeTukiB. [liamarHeTuku. napamarHeTUkun, pepomMarHeTuKun.
HamarHivyyBaHHS i nepemarHiyyBaHHs oepomarHeTukie. MarHiTHui rictepesuc.
OcHosHa nimepamypa: [1-5].
6 EnektpomarHiTHa iHAYKLiA
EnekmpomazHimHa iHOyKuisi, 3akoH @apades. CamoiHOyKuis. EHepais magHIimHo20
rnosns. Cmpymu poO3MUKaHHS | 3aMUKaHHSI.
OcHosHa nimepamypa: [1-5].
7 EnekTpuYHi KONMBaHHA
KonueanbHut koHmyp. KeasicmauioHapHul cmpym. He3zacaroui 8iribHi erieKmpuYHi
2apMOHIYHI KorugaHHs1. 32acaloyi KonugaHHs. BumyweHi KorugaHHs1. Pe30oHaHc.
OcHoeHa nimepamypa: [1-5]. [Jodamkoea niimepamypa: [14]
8 EnekTpomarHiTHe none
Buxpose enekmpuyHe rone. Cmpym 3MilieHHS. EHepzis eflekmpomazgHimHoz2o rorisi.
BunpomiHtogaHHs1 enneMeHmapHo20 Ourorisi.
OcHosHa nimepamypa: [1-5].
9 Cucrtema piBHsiHb MakcBena
Cucmema pieHsHb Makceena. EnekmpomazHimHe rorse.
OcHosHa nimepamypa: [1-5].
10
Teopema Cmokca. Cucmema pieHsiHb Makceerna 6 dughepeHuiarnbHit hopmi
gi0obpakeHHSs. . X8urboee Pi8HSHHS Orisi €el1eKMpPOMazHimHo20 roris.
OcHosHa nimepamypa: [1-5].
11 EnekTpomarHiTHi xBuni

[1nocka enekmpomazHimHa xeurss. Tuck, iMryrbe | Maca efieKmpomMazHimHoi Xeurii.
OcHoeHa nimepamypa: [1-5]. [Jodamkoea nimepamypa: [11]
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12

Cgitno. IHTepcepeHuisn cBiTna

KopnyckynspHo-xeurnboea npupoda ceimsia. Ceimriosa xeursisi. 3aKOHU MiHIUHOI ONMUKU.
®omomempisi.

OcHosHa nimepamypa: [2]. [JoOamkoea nimepamypa: [7, 8]

13

IHmepgbepeHuis ceimna. Crnocobu criocmepexeHHs iHmepgepeHuii.
IHmepgbepeHuis Ha moHkux rriekax. Kinbus HetomoHa. IHmepghepomempu

OcHoeHa nimepamypa: [2]. [JoOamkoea nimepamypa: [7, 8]

14

Oudpakuia ceiTna.

HAsuwe Oudbpakuii. MNMpuHyun MNodzeHca —@peHens. 3oHu ®peHens.Juppakuis
@peHers 8i0 Kpy2r1020 0mMeopy I Kpyar1020 Oucka.

OcHosHa nimepamypa: [1-5].

15

Luppakyis @payHaoghepa 8i0 wjinuHU ma 8id epamku. JJuppakyis peHa2eHI8CbKUX
rnpomeHie (lonozpadpisi).
OcHosHa nimepamypa: [1-5].

16

Monsapwusauia ceiTna. lucnepcisn

[MpupodHe i nonspusosaHe ceimno. Nonspusauis npu 8idbummi ma 3asoMIIEHI.
lMonspusauyis npu noositiHoMmy rnpomeHe3arniomneHi. 3akoH Mantoca. HopmansHa ma
aHomarsbHa ducniepcisa. EnemenmapHa meopisi oucniepcii. lNoanuHaHHS ceimina.
PoacisHHs ceimna.

OcHosHa nimepamypa: [2]. [loOamkoea nimepamypa: [7, 9]

17

TennoBe BUNPOMiHIOBaHHS

Tennose sunpoMiHo8aHHs. BurnpomiHoeanbHa ma rnoasuHanbHa 30amHicme mina.
3akoH CmegpaHa-bonbymaHa. 3akoH 3miweHHs1 BiHa. @opmyna Penes-/[xiHca

OcHosHa nimepamypa: [2]. [JoOamkoea nimepamypa: [7]

18

PisHogaxxHuUl criekmp surnpomiHroeaHHs1 abCcoriromHo-4opHO20 mina.
Ynbmpacgpionemosa «kamacmpocpa». 'unnomesa lNnaHka. @opmyna lnaHKa.

OcHosHa nimepamypa: [2]

19

EdekT KomnToHa.

Egpekm KomnmoHa. PeHmeeHiecbKu rnpoMeHi i ix ernacmusocmi. Kopomkoxeusiboga
Mexa 2allbMi8HO20 PeHMaeHI8CLKO20 CreKmpy.

OcHosHa nimepamypa: [2]. [Jodamkoea nimepamypa: [7]

20

Hsuwe pomoepekmy. EkcriepumeHmaribHi 3aKoHU homoegpekmy. PigHsIHHS
EdHwmedlHa 0ns gpomoegpekmy. [Jocnid bome. ®omoHu. Bnnacmusocmi ¢pomoHis.

OcHosHa nimepamypa: [2]

21

BopiBcbka Teopisi BogHeBOro atoma




Mooeni amoma TomcoHa i Pesepgbopda. lNocmynamu bopa. Hocnidu ®paHka i [epua.
lNpasuna keaHmMyeaHHs Korosux opbim

OcHosHa nimepamypa: [2]. JoOamkoea nimepamypa: [13]

22

XBUnNbOBi BNaCTUBOCTi MiKpOYaCTUHOK

linome3sa O0e-bpolrss, xeunbosi erracmueocmi MiKpodYacmuHok. [puHyun
HesusHa4dyeHocmel [elizeHbepea.

OcHoesHa nimepamypa: [2]. JoOamkoea nimepamypa: [13]

23

PiBHAHHA WpeaiHrepa

PigHsiHHs LLpediHzepa. @i3u4yHul 3micm i nracmugocmi Xxeurbo8oi oyHKUIT . Pyx
8ifIbHOI MIKpOYacmuHKU 8 OOHOMIPHIU «omeHujanbHit smi». TyHenbHUt eghekm.
KeaHmoea meopisi 600HE8020 amoma.

OcHosHa nimepamypa: [2]. JoOamkoea nimepamypa: [13]

24

BynoBa 6aratoenekTpoHHUX aTOMIB

MynemunnemHicme criekmpie, criH eriekmpoHa. MexaHiyHul i Ma2HImHUU MoMeHmu
amoma. [ocnidu LLimepHa i epnaxa. MNpuHyun Nayni. Po3rnodin ennekKmpoHie 8 amomi
rno eHepaemuyHux pigHsx. lNepioduyHa cucmema [.l. MeHOeneesa.

OcHoeHa nimepamypa: [2]. JoOamkoea nimepamypa: [13]

NabopaTopHi 3aHATTA

Nes/n

Ha3Ba Temun

2-7 JocnigpkeHHs TepMOenekTPopYLUINHOT CUnu

2-8 [ocnigkeHHa TepMoenekTPOHHOI eMicil

2-9 BusHayeHHs nMTOMOro 3apsiy erniekTpoHa MeTooM MarHeTpoHa

AW N

2-11 3HiMaHHS KpMBOI HaMarHivyyBaHHs | NeTni rictepe3ncy hepomMarHeTukie y
3MiHHUX MarHiTHUX Nonsx

2-12 BumiptoBaHHs iHOYKUIT MarHiTHOro rnons enekTpoMarHiTy

2-13 JdocnigXeHHs BiNbHUX 3aracatoymx KOnmMBaHb Yy KOHTYPI

2-14 BNBYEHHSI BUMYLLIEHMX KOMMBaHb Y NOCHIOBHOMY KOSIMBHOMY KOHTYPI

3-1 BuBYeHHs iHTepdepeHLil ciTna 3a gonomoroto Ginpmuammn dpeHens.

© 00 N |Oo O,

3-3 BuBYeHHA gudopakuii CcBiTNa Ha LWinNuHi Ta Ha rpaTtkax.

3-5 BuBYeHHA nonspusoBaHoro ceiTna.

3-7 MarHiTHe obepTaHHA NnoLwmHK nonspuaauii (BuB4eHHNA edhpekty Papages)
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12 3-10 Oocnig ®paHka-lepua
13 3-11 JocnigpkeHHA cnekTpa aToma BOOHKO
14 3-12 BuB4eHHs edbekTy Pam3sayepa

MpakTU4Hi 3aHATTA

MeTo NpakTUYHMX 3aHATb € POPMYBaHHS Yy CTYAEHTIB NPAKTUYHNX HABMYOK PO3B’A3aHHS

3agad, 3okpema, nobynosu hisndHMX MoLenen enekTpoMarHiTHUX NpoLecis, BM60pyY agekBaTHUX

MaTeMaTUYHUX MoAernen ans ix onvcy, BMbopy onTumanbsHOro MeToAy Po3B’'sid3aHHS 3agad.

Ne TemaTuka NpakTUYHUX 3aHATb
n/n
1. MarHiTHe none y Bakyymi.
3akoH bio-Casapa-Jlannaca. None pyxomoro 3apsay, NPSMOro i KOSIoBOro CTpyMiB
2. MarHiTHe none y Bakyymi
Teopema npo UMPKYNsAUil0 MarHitHoro nons. PospaxyHok nons coneHoiga. Cwuna
Amnepa. Cuna JlopeHua. KoHTyp 3i CTpyMOM B MarHiTHOMY nosii.
3. EnekTpomarHiTHa iHAyKuiA
MarniTHMA noTik. EnektpomarHiTHa iHAykuia. IHayktuBHicTb. EPC iHaykuil. Asuwe
camMoiHayKUil. EHepria marHiTHoro nong.
4. IHTepdepeHuin, andpakuisa ceiTna
Asuile iHTepdepeHLuil ceiTna. IHTepdepeHUis Ha TOHKMX niBkax. Kinbus
HbtoToHa. Oudppakuisa ceitna. Audpakuis Ha wunuHi. OudppakuinHa rpatka. MNpuHumn
NonreHca-dpeHens.
5. TennoBe BUNPOMiHIOBaHHA
3akoHu TennoBoro BUNpoMiHioBaHHS. Ninotesa NnaHka. ®opmyna NnaHka.
6. ABuLle poToeneKTpu4Horo ecekxTy.
EkcnepumeHTanbHi 3akoHn poTtoedekTy. PiBHAHHS EnMHWTENHY. Tuck ceitna. PoToHw.
7. BopiBCcbKa Teopiss BOAHEBOro atomy
CnekTpn atoMy BOAHI. BOopoBCbKa Teopist aToMy BOLHIO.
8. XBUNbOBI BIACTUBOCTI MIKPOYaCTUHOK
XBUNbOBI  BNAcTMBOCTI  MiKpodacTuHoK. XBuni age bponnsa. CniBBigHOLEHHSA
HeBu3Ha4deHocTen "'enseHbepra. PiBHAHHSA LWpeguHrepa.
9. MigrotToBKa 0O eK3aMeHy.




6. CaMocrTiltHa po6oTa cTyAEeHTa

Ne3/n Hasea TemMu, L0 BUHOCUTLCA HA ONpPaLOBaHHA KinbKictb
(3aBgaHHsa Ha CPC) froguH
CPC

1 O6pobKa gaHux nabopaTopHUX pobiT 3 po3ainie «MarHiTHe nose 1a 45
eNleKTpoMarHeTusm», « ONTUKa i KBaHToBa disnka»
MpoBeaeHHs Po3paxyHKIB 3a NepBUHHUMU AAHUMU, OMpPUMAHUX HA
nabopamopHuUx 3aHImmsix 3a rpadikoMm ix BUKOHAHHS

2 Po3B’A30K 3a4a4 3 po3ainiB «MarHiTHe nosie Ta e/IeKTpoMarHeTUsM» 45
«OnTHKa i KBaHTOBA di3nKa»
BukoHaHHs AOMALLIHIX 3aBAAHb NPAKMUYHUX 3aHSMb 3 po34inie «MarHimHe
rnojie ma esiekKmpomarHemusm», « ONMuKa i KBAHMoBA Pi3uKa»

3 MopaynbHa  KOHTpoOJibHa poboTa 3 po3giniB «MarditHe nose T1a 8
eJieKTpoMarHetusm», «OnTuKa i KBaHToBa dpi3nka»

4 Po3paxyHKoBo-rpadiyHa pobora 3 po3ginie «MarHiTHe nose Ta 4
eJieKTpoMarHetusm», «OnTuKa i KBaHToBa dpisnka»

MoniTMKa Ta KOHTPO/b

7. MoniTuKa HaBYanbHOI AncUMNAiIHM (OCBITHBOrO KOMMNOHEHTA)

MpaBuna BiaBiayBaHHSA 3aHATb

CTyaeHTaM peKoMeHAYETbCA BiABigyBaTN 3aHATTA.

MpaBuna HOBeAiHKM Ha 3aHATTAX

Mia, yac 3aHATb CTYAEHTU MOXYTb BUKOPWUCTOBYBATWU 3acobu 3B's13KY A5 MOLLUYKY iHpopMaLiii no Temi

3aHATTA B MepeXxi IHTepHer.

MpaBuna 3axucTy 1abopaTopHUX pobiT CTyAeHTIB

[lonyck 0o nabopaTopHUX Po6IT OTPUMYETLCS LUASXOM TECTyBaHHS [0 BiAnoBigHOI po6oTu Ha cauTi

http://physics.zfftt.kpi.ua/

abo WNSXOM MUCbMOBUX BIAMOBiAEN Ha MUTAHHA B KiHUi MPOTOKOAY

nabopaTopHoi pob60TU. 3aXMCT MPOTOKOJy NlabopaTopHOi pob60OTHU, WO MICTUTb: 3arMOBHEHY TUTYJ/IbHY

CTOPIHKY, BUKOHaHY eKCrepuMeHTalbHY YaCTUHY NMPOTOKOY 1abopaTopHOI pOo6OTH Ta CKPiH BUKOHAHHS

BipTyanbHOI po60TH (Y pasi BUKOHAHHSA il y AUCTaHLiMHOMY PEXUMi) NPOXOAUTb LUASAXOM HaACUIAHHSA MOro

BUKJ1agady y ocobucTi noBigomMneHHs y Telegram abo Ha eNeKTPOHHY NOoLITY.

MpaBuaa 3aXucTy A0MaLLHIX KOHTPOJIbHUX POGIT CTYAEHTiB
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http://physics.zfftt.kpi.ua/

BUKOHaHI JloMaLLHi KOHTPOJIbHI PO60TU CTYAEHTIB HaACUNAOTLCSA HA €/IEKTPOHHY MOLUTY BUKNaJaya.

MNpaBuna npusHayeHHsA 3a0X04yBaJIbHUX Ta WITpadHUX 6anis
[lonyck/BMKOHaAHHS 104aTKOBOI labopaTopHOoi po6oTn +1 6an

AKTUBHICTb Ha NPaKTUYHOMY 3aHATTI +1 6an

MoniTuKa aepnaiiHiB Ta nepeckaajaHb

JleinaiH 3aX1cTy AOMalLHbOi KOHTPOJIbHOI PO60TU — OCTaHHE 3a PO3K/1a[0M MPaKTUYHE 3aHATTS.

MoniTnka woao0 akaaeMiyHoi fo6poyecHoCTi

MoniTnKa Ta NPUHLMNM aKageMi4yHOT J,06poYecHOCTI BU3HaYeHi y po3aini 3 Kogekcy YecTi HauioHanbHoro
TEXHIYHOro YHiBepcuTeTy YKpaiHM «KUIBCbKMIA MOJMTEXHIYHMM HCTUTYT iMeHi Iropss CikopcbKoro».
NetanbHiwe: https://kpi.ua/code.

HopMu eTnyHOI NoBeAiHKM

HopMK eTMYHOI NoBeAiHKM CTYZIEHTIB | NPaLLiBHMKIB BU3Ha4deHi y po3aini 2 Koaekcy yecti HauioHanbHoro
TEXHIYHOro YyHiBepcutetry YKpaiHu «KUIBCbKMIA MONITEXHIYHUIA IHCTUTYT iMeHi Irops CiKopcbKoro».
NetanbHiwe: https://kpi.ua/code.

Mpoueaypa OCKap)XeHHsA pe3ynbTaTiB KOHTPOJIbHUX 3aX0A4,iB

CTyAEHTM MalTb MOXK/IMBICTb NiAHATU OyAb-IKE MUTAHHS, SIKE CTOCYETbCS MPOLEAYPU KOHTPOSIbHUX
3axofliB Ta O4iKyBaTW, WO BOHO OyJe PO3r/AHYTO 3rigHO i3 Hanepen BU3HAYEHMMU MPOLLEAYyPaMMU.
CTyA€HTU MatoTb NPaBO OCKAPXXMTWN Pe3ybTaTu KOHTPOJIbHMX 3aX0/4,iB, ane 060B’'I3KOBO apryMeHTOBaHo,
NOSAACHUBLLN 3 IKUM KPUTEPIEM HE NOroAyKyrTbCA BiAMNOBiAHO A0 OLHOYHOro Ancta Ta/abo 3ayBakeHb.

8. BUAM KOHTPOJII0 Ta PEATUHIOBA CUCTEMA OLLiHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)
MomoyHuli KoHMpob: JoMallHi poboTu cTyAeHTa, nabopaTopHi pob6oTtu, MKP, PTP.

KaneHgapHuli KOHMpO/b: NPOBOANTLCS ABiYi HA CEMECTP KK MOHITOPMHI MOTOYHOIO CTaHy BUKOHAHHSA
BUMOT cuabycy.

Kputepin Mepwa Hpyra
aTtecTau,is aTecTauis
TepMmiH atecTau,ii 8-ni TxKaeHb 14-1n TXKOEHD
MOTOYHMI PENUTUHT > 10 6anis > 25 6anis
YMoBu MoTo4yHuM JNabopaTtopHi po6oTu + -
OTPUMAaHHS KOHTPOJIbHUI 3axXif, cTygeHTa 1-2
arecrauji MoToYHUM JNabopaTtopHi po6oTH + +
KOHTPOJIbHUI 3axXif, cTyaeHTa 3-5
MoToYHUM JloMallHi poboTn + -
KOHTPONbHWUI 3axif, cTygeHTa 1-3
MNoTo4yHuM JomauHi poboTtu + +
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KOHTPOJIbHUI 3axXif, cTyaeHTa 4-7

CeMeCTpOBUM KOHTPOJIb: EK3aMeEH

YMoBU A0MyCcKy 0 ceMecmpoBOro KOHMpOoJio.
O60B’43KoBI:

BukoHaHi nabopaTopHi po6oTu

BrMKOHaHa MoAy/ibHA KOHTPOJIbHA poboTa
BrKoHaHa po3paxyHKOBO - rpadiyHa poboTa
MoTo4Hum pentnHr RD > 36 Ganis.
Heo60B's3KOBiI:

BrKoHaHi B NTOBHOMY 06Cs3i JoMallHi po60oTH
Mo3MTMBHUI pe3ynbTaT NepLIoi Ta Apyroi atectadii.
CucremMa pelTUHroBux 6anis

YMOBOI [0MNYCKY A0 CEMECTPOBOr0 KOHTPOJIKO € BUMKOHAHHSA YCiX MOTOYHUX KOHTPOJIbHUX 3aXOAiB Ta
PENTUHI He MeHLWnI 3a 36 6ani..

Po3paxyHOK LUKa/Iu PEUTUHTY

Ne3/n KoHTpoabHUi1 3axig cemecTp % BaroBui Kinbkictb Bcboro
6an
1 3axuct n1abopaTopHUX pPoobiT 30 2.5 12 30
(1.5™miHiMm.) (18MiHiM.)
2 3axMCT AOMaALLHIX 3aBAaHb 20 2,5 8 20
3 3axuct MKP 6 6 1
4 3axuct PI'P 4 1 1 4
5 Ek3ameH 40 40 1 40
Bcboro: 100

Tabauusa BiaNoBiAHOCTI peMTUHroBUX 6aniB OLiHKaM 3a YHiBEPCUTETCbKOIO LLKaJIOL0:

Kinbkictb 6anis OuiHka
100-95 BigMiHHO
94-85 Nyxe nobpe
84-75 Nobpe
74-65 3a40BiJIbHO
64-60 JocTaTHbO
MeHuwe 60 HesapoBinbHO
He BMKOHaHi yMOBM f0MYCKyY He ponyweHni

9. llopatkoBa iHpopmaLis 3 aucumnaiHK (OCBITHLOro KOMMNOHEHTA)
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Mepenik NuTaHb, AKi BUHOCATLCA Ha €K3aMEH.

1. KoausanbHutli KoHmyp. EHepris, 3anaceHa B eieMeHmMax KoHmypy.

2. [lia MmardimHoro noss Ha NPoBiAHUK 3i cmpyMoM. B3aemMogis ABOX NpoBifHUKIB.

3.. 3aracaroyi KoNUBAHHS.

4. Epekm KomnmoHa.

5. CmpyM npu 3adMUKAaHHi eIeKmpuYHOro Koaa 3 iHgyKmuBHicmio.

6. 3aKoH bio-CaBapa-Jlanaaca.

7. Teopema npo LUpKyAaLUilo BeKmopa MmarHimHoi iHayKuii. JlokanabHa ¢popma.

8. Mpupopaa ceimaa. KopnycKyasapHo-xBuaboBuUl Ayani3m.

9. Cuna JlopeHua.

10. Teopema layca ans marHimHoro noJs.

11. BiamiHHocmi ma nogi6bHicmb Mi>K eleKmpUuYyHUM i MarHimHuMm noJiem.

12. Momik marHimHoro nons.

13. Amom BogHIo. Mogeni TomcoHa i Pesepgopaa.

14. Nomik Bekmopa iHAYKLii MarHimHoro nosas. flBulle eaekmpomMarHimyoi iHayKuii.

15. XBusboBi BracmuBocmi MikpoyacmuHokK. Finomesa ae-bpotins.

16. CmpyM 3MiLLeHHs.

17. Hesamyxatoui BifibHi eneKmpoMarHimHi KOUBAHHA.

18. ABuwye camoiHayKuii. IHAyKmuBHicmMb.

19. BuMyLUeHi eneKmpoMarHimHi KOJIUBAHHA.

20. TennoBe BUMPOMIHIOBAHHA. XapaKmepucmuKu | 3AdKOHU mMenJioBOro BUMPOMIHOBAHHA.
Yabmpagionemosa kamacmpoda. Flinomesa MNaaHka. ®opmyna MNaaHka.

21. 3akoHu niHitiHoi onmuku. MpuHuun ®epma

22. InmepdgepeHuyisa ceimna.

23. Asuuge gudpakuii. MpuHuun MNotireHca-Ppexensa. Jupakuis payHrodepa Bijg LLUAUHU.
24. Judpakuis peHmreHiBcbKUX npomeHiB Ha kpucmani. ®opmyna Bynbda-bperra

25. PeHmreHiBcbKi cnekmpu. FaabMiBHe i xapaKkmepucmu4yHe BUNpPoOMiHIOBAHHSA. 3dKOH Moz3i.

26. KBaHmosi 4ucna. lpuHuun [Mayni. Po3nogin enekmpoHiB B amomi. [lepioguyHa cucmema
eslemeHmiB MeHgeneesa.

27. HopMmanbHul e¢pekm 3eemaHa.

28. domoedekm, piBHAHHA EliHLuMeliHa.

29. BuxpoBe esniekmpu4He rnoJie.

30. bopiecbka meopis 6yaoBu amoma. Mocmyaamu Bopa.

31. 3akoH ®apapes.

32. MarHimHe none 3apsapy, Lo pyXxaembcs.

33. MpuHyun HeBu3HavyeHocmeli lelizeHb6epra.

34. PiBHAAHHA MakcBenna ans nocmiltiHux eAeKmpuYHUX i MarHimHux noJis.
35. Pyx yacmuHKuU B nomeHLuiabHill AMmi.

36. luBepreHLuis i pomop mardimHoro noas.

37. EHepris mardimHoro noas.

38. Cucmema piBHAHb MakcBenna.

39. EnekmpomarHimHi XBusi, OCHOBHi XxapakmepucmuKu, BacmuBocmi.
40. PiBHAHHA LUpegiHrepa.

41. CmpyM npu po3MUKAHHS eJleKmpPU4YHOIo KoJid 3 iHAYKmMuBHicmIo.
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Po6ouy nporpamMy HaB4YanbHOI AucuunmiaiHm (cunabyc):
CKNapeHo goLeHTOM, K.¢.-M.H. HocayoBuMm Opiem PepopoBuuem

YxBaneHo Kadeaporo 3aranbHoi dizukm 1a MoaentoBaHHa diznyHux npouecis (npotokon N2 06-23 Bifg,
07.06.2023)

Moroa)keHo MeToAMYHOIO KOMICIEI XiMIKO-TEXHOJIOTIYHOIO haKyAbTETY

(npoTtokon N210 Big 20 uepBHs 2023 p.)
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