n HauioHanbHUI TeXHIUHWIA yHiIBEpCUTET YKpaiHU
ag «KUTBCbKUW NOMITEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadeapa 3aranbHoi @isMkun Ta
MoaentoBaHHA ¢i3sUYHUX NpoLeciB

®I3UKA. YactuHa 2. MarHetusm. Ontuka. KBaHToBa ¢isuKa.
Po6oya nporpama HaBYyanbHoi Aucuunaiiu (Cunabyc)

PeKBi3UTMHaABYabHOI AUCUUNAIHU

PiBeHb BULLLOI OCBITH

[any3b 3HaHb
CneuianbHicTb

OcBiTHs Nporpama

CraTyc aucumniiHm

®opMa HaBYaHHA

Pik nigrotoBkmn, cemectp

O6csar gucumnniHm

CeMeCcTpoBUit KOHTPOJIb/
KOHTPOJIbHI 3ax04u

Po3knapg 3aHAaTb

MoBa BUKNaaHHA

IHpopmau,ia
KepiBHUKaA
BMKNaadis

Kypcy

npo
/

MepLuuti (6akanaBpcbKuti)

G IH>KeHepis, BUpobHULMBO ma 6yaiBHULIMBO
G1 XiMiyHi mexHosiorii ma iH>keHepis

XiMiYHi mexHosorii ma iHXKeHepis
HopmamusHa

OyHa, 3MiluaHa, gucmaduitiHa (AeHHa)

1 Kypc, BecHsIHUU cemecmp

210 oz

Exk3ameH, MKP, PI'P

Jlekuii - 44 roguH

MpakmuyHi 3aHsmms - 16 roguH

JlabopamopHi 3aHsmms - 30 roguH

MKP - 1

Yac i micue npoBeaeHHs ayAumMoOpHUX 3dHAMb BUKJAAAeHi Ha calm
http://roz.kpi.ua/

YKpaiHcbKa

JlekTopm:

AoKmM.di3.--mam.H., goueHm [apis BikmopiBHa CaB4eHKo,
https://t.me/dariyasavchenko

KaHa.@i3.-mam.H., goueHm Hpili ®egopoBuy Hocayos,
j.nosat23@gmail.com, menerpam: @J_Nos_zf

MpaKTUYHi 3aHATTA:

KaHpa.i3.-mam.H., JoueHm  HOpiti ®egopoBuy Hocad4os,
j.nosat23@gmail.com

JlabopaTopHi 3aHATTA:

Cmapuuti Buknaaad OnekcaHapa BoaogumupisHa [po3aeHko, , mail:
Zfftt.kpi.ua,

cmaptuut Buknaaad fonsHiscbka Onbra BanepiiBHa, , mail:
Zfftt.kpi.ua,


http://roz.kpi.ua/
mailto:j.nosat23@gmail.com

PO3MiLLLEHHS KypCy MocunaHHsA Ha MeTogmMuHe 3abe3nedeHHs: http://physics.zfftt.kpi.ua/

MporpamMa HaBYaNbHOI AUCLUNAIHU
1. Onwmc HaBYaNbHOI AUCLUMNAIHK, il MeTa, NpeAMET BUBYAHHSA Ta pe3y/ibTaTu HaBYaHHSA

Kypc ¢isuku € pyHAaGMeHMAbHOK OCHOBO /1S BUBYEHHS LiI0Oro psay Aucuunaid npodgecitiHoi
ma npakmuyHoi NiAromoBKU iHXXeHepiB pi3HUX HANPsMIB NiAromoBKuU. B npoLeci BUB4eHHS AucuunaiHu
«®Dizuka» cmyaeHmu Habygymse r'pyHmMoBHE pPO3YMIiHHSA 3AKOHIB Mpupoju, MOKAAAeHUX B OCHOBY
iH>XeHepHuUX pilleHb Npu BUpiLLeHHi BUPOBHUYUX 3dBAAHb.

Mema HaByanbHoI gucyunaiHu

Memoto HaByanbHOI gucuunaiHu € popMyBaHHA y cmygeHmiB KomnemeHmHocmeli:

3K1. 3gamHicmb o abcmpakmHoro Muc/ieHHs, aHaaizy ma cuimesy.

3K2. 3gamHicmb 3acmocoByBamu 3HAHHSA Y NPAKMUYHUX cumyawisx.

3K8.3aamHicmb ouiHroBamu ma 3a6e3neyyBamu AKicmb BUKOHYBAHUX Po6im.

®K1. 3HaHHA | po3yMiHHA meopemu4YyHOro ma ekcrnepuMeHmasbHoro 6asucy cy4acHoi ¢isuKu.

®K2. 3pamHicmb BuKopucmoByBamu Ha npadKkmuui 6a30Bi 3HAHHA 3 MamemMamuKu SiK
MamemMamu4Horo anapamy @i3uKu npu BUBYeHHi ma Aocig>KeHHi pi3udyHuUx asuLy i

npouecis.

®K3. 3gamHicmb ouiHIOBAMU NOPSAOK BeJIUYUH Y Pi3HUX BOCAIAXKEeHHSX.

®K4.3gamHicmb npauioBamu i3 HAyKOBUM 06/1afHAHHSIM Ma BUMIpPIOBAJIbHUMU Npusagamu,

06pob6.1amu ma aHanizysamu pe3sysismamu AocC/ig>KeHb.

®K6. 3gamHicmb MmogentoBamu ¢i3uyHi cucmemu, ABULLLA | npoLecu.

®K8.35amHicmb BUKOHYBamu meopemuYHi ma eKcnepuMeHmMasabHi JOCAif>KeHHs GBMOHOMHO ma y

cKnaai HayKoBoi rpynu.

®K9. 3gamHicmb npauroBamu 3 axxepeaamu HaB4YaJibHOI ma HayKoBoi iHdopmallii.

®K14.3pamHicmb 3406yBamu J04amKoBi KoMnemeHmMHocmi Yyepe3 BUbipkoBi cknagoBi ocBimHbOI

nporpamu, camoocsimy.

B Hacnigok BUBYEHHs1 HABYA/IbHOI AUCLUNIiHU cmyAeHmu Habygymb maKux 3arajibHux

nNporpamMHux pe3syibmamiB HABYAHHSA:

MPH 1. 3Hamu, po3symimu ma BMimu 3acmocoByBamu Ha 6a30BOMY piBHi OCHOBHi MOJIO>KeHHS
3aranbHoi ¢i3uku, 30kpema, eseKmpomarHemusmy, XBUJbOBOi ma KBAHMOBOI ONMMUKU,

¢i3uku amoma ans BCMAHOBAGHHSA, AHANI3Y, MAyMaveHHs, NOSACHeHHSA U

Knacudgikauii cymi ma mexaHi3miB pisHoMaHimHux ¢isuyHuUX ABuLL, i NpoLeciB AN po3B’a3yBAHHA

CK/Ia[HUX crieuiani3oBaHux 3agau.

MPHS8. 3Hamu i po3yMimu 0CHOBHi BUMOru mexHiku 6e3neKu npu npoBejeHHi ekcnepumMmeHmaJsibHuUX

Aocnig>xkeHb, 30Kpema npasusia po6omu 3 neBHUMU BUfamu obaaaHaHHA ma pe4oBUHAMU, Npasuaa

3axucmy nepcoHany BiA Aii pisHoMaHimHuUx YUHHUKIB, Hebe3ne4YyHux A5 340POB s N0AUHU.

MPH10. BMimu naaHyBamu gocaig>keHHs, obupamu onmumaibHi Memogu ma 3acobu AocArHeHHs
Memu JOCAig>KeHHs, 3HAXoAuUMmuU LUJISXU PO3B’S3aHHSA HAYKOBUX 3ABAAHb MA BAOCKOHAJIEHHS
3acmocoBaHUX Memogis

MPH11. Bmimu ynopsakoByBamu, mJyMayumu ma Yy3arajibHIOBAmMu oJjep>KaHi HaykoBi ma
MpPAaKmMuyHi pesysibmamu, po6umu BUCHOBKU.

MPH13. Po3yMimu 3B’430K ¢i3uKu 3 iHLLUMU NpupoAHUYUMU MAa iH>XeHepHUMU

Haykamu, 6ymu o6i3HaHuUM 3 okpeMuMmu (BignoBigHo Ao cneuianisaii) 0CHOBHUMU MOHAMMAMU

npukaagHoi ¢isuku, Mamepiano3Hascmsa, iH>XeHepii, XiMii, 6ionorii mowo, a mako>x 3 okpemMumu

06’ekmamu (mexHoJsoOriYHUMU npouecamu) ma npupogHUMU SBULLAMU, LLO € MpesMemom
JAocnigKeHHs iHLWUX HAayK i, BogHo4Yac, MO>Kymb 6ymu npegmMemamu Qi3udHUX AocNif>KeHb.
aHanisysamu, cucmemamusyBamu, po3yMimu, mJjyMayumu ma BuKopucmoByBamu ii Agns
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BUpiLUCHHﬂ HAayKoBuUX i npuKkaagHux 3asAAaHb.

2. lpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMUIIIHM (MicLe B CTPYKTYPHO-/IOTIYHIl CXeMi HaBYaHHA 3a
BiiNOBiAHOIO OCBITHLOIO NPOrPaMoio)

KpeonTtHun mogynb «disunka. YactuHa 2. MarHetuam. Ontuka. KBaHTOBa (hiduka» Hanexmtb
A0 UMKy OMCUMNIIIH 3ararnbHOI NigroToBKW, i BUBYAETLCH CTyAEHTaMu B 2-My CeMecTpi
HaBYaHHA. BuBYeHHs JaHOro KpeguTHOro MoAynsd ChMPaeTbCs Ha 3HAHHS, 3aCBOEHI
cTygeHTamu nonepeaHbo B Kypcax eneMeHTapHol oidvkn Ta MmaTeMaTuky 3a NporpamMotro
MOBHOI 3ararnbHOI cepefHbOl OCBITWU, 3HAHHS, OTPUMAaHI CTydeHTamu 3 Kypcy«disuka.
YactuHa 1. KnacuyHa ismka», a TakoX npu napanenbHOMY BUBYEHHI Kypcy «Bwuwa
MatemaTuka. YacTuHa 2. IHTerpanbHe YMCNeHHs | gudepeHuianbHi PiBHAHHA». 3HaHHS,
OTpUMaHi CTyaeHTamMu B paMKax AaHoi OUCUMMNIHA BiANOBIAHO OO CTPYKTYPHO-IOrYHOI
CXEMW OCBITHbOI MNporpaMmn, BUKOPUCTOBYKOTbCA B Kypcax: «OpranidyHa Ximiay,
«[lMpuknagHa Xximis».

3. 3micT HaBYaNbHOI AUCLUUNAIHN

Pozain 1. MarHiTHe none Ta enekrpomMmarHeTusm
Tema 1. MarHiTHe none B Bakyymi.
Tema 2. MarHiTHe none B pe4YOBUHI.
Tema 3. EnektpomarHiTHa iHOyKLUiA.
Tema 4. ENekTpuyHi KONMBaHHS.
Tema 5. EnektpomarHiTHe norse.
Tema 6. Cuctema piBHaHb MakcBena.
Tema 7. EnektpomarHiTHi XBuni.

Po3ain 2. OnTuka Ta KBaHTOBA (hi3uka

Tema 8. CsiTno. IHTepdepeHUisa ceiTna.
Tema 9. ndopakuis ceitna.
Tema 10 Nonapwusaudis ceitna. Aucnepcis.
Tema 11. Tennose BUMNPOMIHIOBaHHS.
Tema 12. EdpexT KomnToHa. POTOHM Ta iX BNACTUBOCTI.
Tema 13. bopiBcbka Teopis BOAHEBOro atoma.
Tema 14. XBUbOBi BNACTUBOCTI MIKPOYACTUHOK.
Tema 15. PiBHsAHHSA WpepiHrepa.

Tema 16. bynoBa 6aratoenekTpoHHMX aToMiB

4. HaByanbHi maTepianu Ta pecypcu
bGasoea nimepamypa:

1. 1. . Oioyx Enektpuka Ta marHeTnam : nigpyyHuk / J1. 0. igyx. — TepHoninb : Migpy4YHnkn
i nocibHunkn, 2020. — 464 c.



2. ®eniHcbkun [.C. 3aranbHa disuka : nigpyvHuk / I.C. ®eniHcbkui ; M-BO OCBITU i Haykn
Ykpainu, KniB. Hay. yH-T iM. Tapaca LeByeHka. — Kuis : Kapasena, 2018.

3. AegoHiH K. B., Koeanbuyk O. B. A18 ®isuka. Y. 4. EnektpomarHetnam. [eomeTpuyHa i
XBUNbOBA oNTuMKa: HaBy. nocid. Knis : KHYT/, 2021. 232 c.

4. Nanywak M.O., ®egopos O.€. Kypc ¢isunkn. EnektpomarHeTnam. lNigpy4Huk 3 rpucom
IOHTYHT . IBaHO-®PpaHkiBCcbk, IPHTYHI, 2016, 405 c.

5. bywok I.®., Jlesangoscbkun B.B., MMiBeHb IN.®. Kypc disnkn: HaBy. nocibHuUK: Y 2 kH. KH.
1. ®i3nyHi ocHoBM MexaHiku. Enektpuka i marHeTuam. — 2 — re Bug. — K.: Jlebiagb, 2001. —
446 c.

LloGamkoea nimepamypa:

6. Po3B'a3yBaHHs 3a4ad i3 gi3nKkun: enekTpuka ta MarHeTu3m : HaBdanbHui NocioHuk / O.B.
JTnceHko, I".A. OnekcieHko ; MiHicTepCcTBO OCBITY i Haykn YkpaiHn, CyMCbKuin fepXaBHUi
yHiBepcuteT. - Cymun : Cymcbkuii aepxasHum yHiBepcutet, 2017. - 283 c.

7. OnTuka : HaBYyanbHUM nocioHuk / A. B. Monos, P. B. Bosk, B. |. Bineubkunn. — 2-re sua. —
X. : XHY imeHi B. H. Kapasina, 2018. — 100 c.

8. Konobpopoe, B. I'. XBunboBa ontuka. YactuHa 1. EnektpomarHiTHa Teopist cBiTna Ta
iHTepdepeHuis [EnekTpoHHuM pecypc] : nigpyyHuk ana ctygedtis / KMl im. lrops
Cikopcbkoro; B. I'. Konobpogos. — EnektpoHHi TekcToBi gaHHi (1 dpann: 6,33 M6anT). —
Kuis : Kl iM. Irops Cikopcbkoro, 2017. - 210 C.
https://ela.kpi.ua/handle/123456789/20753

9. Konobpogos B.I. XBunboBa onTtuka. YactmHa 2. Oudpakuis i nonapusadis csitna
[EnekTpoHHMn pecypc] : nigpydHuk ons ctyaenTis / B. . Kono6bpogos ; Kl im. I.
Cikopcbkoro. — EnekTpoHHi TekcToBi gaHi (1 dann: 5,22 M6anTt). — Kuis : KMl im. |.
Cikopcbkoro, 2018. — 230 c. https://ela.kpi.ua/handle/123456789/23244

10. 36ipHKK 3a4ad i3 3aranbHOl (i3nkn [ENEeKTpOHHUI pecypc] : HaBY. Nocib. Ansa CTyaeHTIB
iHXXeHepHO-TexHiYHMX cneuianbHocten./ KI1l im. lrops Cikopcbkoro ; yknag.: B.Tl.
BpuriHeub, |.M. Penanos, J1.I1. NoHomapeHko, H.O. AkyHiHa. — ENeKTpoHHi TEKCTOBI AaHi
(1 dpann: 4.1M6awnT). — Kuis : KIl im. Iropsi Cikopcbkoro, 2022. — 230 c.

11. BpuriHeupb, B. T1. Jlekuil 3 kKypcy 3aranbHoi isukn. KonveaHHs i xBuni [EnekrpoHHuin
pecypc] : [HaBYanbHuUn nocibHuk] / B. IN. bpuriHeus, C. O. MNMognacos ; HTYY «KMl». —
EnektpoHHi TekcToBi gaHi (1 dann: 2,27 M6anT). — Kuis : HTYY «KIl», 2013. — 143 c.
Hoctyn: https://ela.kpi.ua/handle/123456789/3578

12. AkicHi 3aBgaHHA 3 po3giny «EJIEKTPUKA | MATHET3M» : HaBu. nocib. ans cTya. ycix
cneuianbHocTten / B. Tl. BpuriHeub, C.O. Mognacos; KIl im. Irops Cikopcbkoro. —
EnektpoHHi TekctoBi ganHi (1 dann: 0,37 M6ant). — K.: HTYY «KII im. Irops
Cikopcbkoro», 2018. — 12 c.

13. ATOMHa Ta 4dgepHa qisvka : HaB4YaNnbHO-METOOAMYHMM MNOCIOHMK AN CTYAEHTIB
HedisanyHKMX cneuianbHocTen yHiBepcuteTiB / B.l. bineubknin, P.B. BoBk, B.FO. Npecs,
0.10. 4ibicoB ; MiHicTepcTBO OCBITM i Haykm YkpaiHW, XapbKiBCbKUM HaLioHaNbHUNA
yHiBepcuTeT imeHi B. H. KapasiHa. - Xapkis : XHY imeHi B. H. Kapasina, 2017

14. ®isnka: Enektpuka i marHeTuam - Bunmocs poss’asyBatu 3agadi: KomneHcauiHui Kypce
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https://ela.kpi.ua/handle/123456789/20753
https://ela.kpi.ua/handle/123456789/23244
https://ela.kpi.ua/handle/123456789/3578

[EnexkTpoHHMI pecypc] : HaBY. nocib. ansa 3gobysadiB ctyneHs 6akanasp / KIl im. Irops
Cikopcbkoro ; B.IM. bpuriHeup, C.O. MNoanacos, O.B.Matsinyyk. — Kuis : K1l im. lrops
Cikopcbkoro, 2021.

15. Kyuepyk I. M., N'opbauyk I. T., Jlyuumk 1. IN. 3aransHun kypc disunkn: Y 3 1.: Hasu. Moci6.
[Ona ctyn. Buw. TexH. i nead. 3akn. oceiTU. T. 2. Enektpuka i marHeTusm. — K.: TexHika,
2001. —452 c.: in.

16. 36ipHMK 3agay 3 isvkn Ons ayauTopHOI Ta CaMOCTIMHOI poBOTU CTyAEeHTIB rpyn
iHkeHepHux cneuianbHocten. Yknagad C. O. lMNognacos. / K.: HTYY «KIl iM. Irops
Cikopcbkoroy», 2021. — 28 c.

17. 3aranbHun kypc gisukn: 36. 3agad / I.IN. MNapkywa, |.T. Topb6ayyk, B.IN. KypiHHWA Ta iH.
3a 3ar.pegq. I.IN. Mapkywi. — 2-re Bug., ctep. — K..TexHika, 2004. — 560 c.

HaB4YanbHWN KOHTEHT
5. MeToanka onaHyBaHHS HaBYanbHOI AMCLUUNIIIHN (OCBITHLOrO KOMMOHEHTA)

B pamkax gucumnniHyn 3annaHoBaHO NPOBEAEHHS NEKUiHMX, nabopaTopHMX, NPaKTUYHUX
3aHATb Ta CaMOCTINHOT poboTK CTyaeHTiB. TemMmn ancumnmiHi B3aEMO3B’'3aHi, matepian
BMBYAETbLCSA B JIOTiYHi NOCMiAOBHOCTI. Ha NekuinHMX 3aHATTSAX pO3KPUBaKOTLCS HANbinbLL
CYTTEBI TEOPETUYHI MUTAHHA, SKi A03BONATL 3abe3neunTn CTydeHTamM MOXIUBICTb
rMMBOKOro CamMoCTIMHONO BMBYEHHSA BCbOro MpOrpamMHOro matepiany. Temu Ta nopsigok
BUKOHaHHSA nabopaTopHMX Ta NPaKTUYHUX 3aHATb COOPMOBAHO B JIOriYHi NOCAIAOBHOCTI
i MOBHICTIO Y3ro4pKylTbCA 3 METOK AucumnniHu. JlekuiHi Ta nabopaTopHi 3HaHHS
NnornMonioTLCA  LUMAAXOM CaMOCTIMHOI poBoTN 3 BUKOPUCTAHHAM pPEKOMEHLOBAHOI
niTepatypu Ta rnobansHoi mepexi Internet. JIekuinHi Ta NpakTUYHI 3aHATTS NPOBOASATLCA
y ayauTopii (y pasi o4HOro HaB4aHHs) abo y Zoom (y pasi AUCTaHLUIMHOMO HaBYaHHS).
INekuii npoBoaATbCs y BUrNAAI Npe3eHTauii TeopeTudHoro marepiany. JlabopaTopHi
3aHATTS 3 BiANOBIAHOT TEMU NMPOBOAATLCA Y NabopaTtopisx kadeapw 3aranbHoOT i3nkn Ta
MoAentBaHHA i3nYHUX npoueciB (0YHe HaB4yaHHs) abo y BipTyanbHOMY pexuMmi Ha
cawnTi: http://physics.zfftt.kpi.ua/ (guctaHuiiHe HaB4YaHHs). [ns BUKOHaHHS NabopaTopHUX
pobiT rpyna noginaetbcsa Ha Gpuragu i BMKOHYe poboTn 3a BignoBigHMM rpadikom:
https://zfftt.kpi.ua/images/books/lab325.pdf. 3aBoaHHA 0O AOMALIHBLOI KOHTPOSbHOI €
iHOMBIgYaNnbHUMKM 0N KOXHOro CcTygeHTa. Benvka 4acTmHa MeTOOuMYHMX MaTepianis
MICTUTbCS Y BULLIEBKa3aHIN MeTOOWYHIN niTepaTypi.

JlekuinHi 3aHATTA

Ha3Ba TemMu Ta nepenik OCHOBHUX NUTaHb

(nepernik OudakmuyHux 3acobig 3 rnocunaHHsM Ha fimepamypy)

BcTynHe 3aHATTA. MarHiTHe none B BaKyymi

OsHatiomneHHs1 3 PCO. MaeHimHe rone, iHOyKuisi MagHimHo20 nosis. 3akoH bio-
Caeapa-/lannaca. MazHimHe none pyxomoz2o 3apsidy, rnpsiMo20 i Kosio8020 CMpPyMis.

OcHoeHa nimepamypa: [1-5].




Teopema Nayca ma meopema rpo UUPKysauito MagHimHo20 rorsisi 8 eakyymi. [one
corieHoida

OcHoeHa nimepamypa: [1-5].

3
3akoH Amnepa. KoHmyp 3i cmpymom 8 0OHOPIOHOMY i HEOOHOPIOHOMY Maz2HImHoOMY
roni. MagHimHut momeHm KoHmypy 3i cmpymom. Cuna JlopeHua. Pyx 3apsdxeHux
4YacmuHOK 8 Maz2HImHOMY i efleKmpu4yHoMy rnorssix. L{ukinompoH.
OcHoeHa nimepamypa [1-5].
4 MarHiTHe none B pe4OBUHi
HamazHivysaHHsi MacHemukie. Bekmop HamazHiyeHocmi. MazHimHa
cripudHsamMugicme i MPOHUKHICMb Ma2Hemukie. Bekmop HarpyxeHocmi Ma2HimHo20
rnons. 3akoH Amrepa 0511 8eKMopy HarpyxxeHocmi MagHimH{oz20 rnosns. OcHoeHa
nimepamypa: [1-5].
5 Knacudikauisa marHeTukis. [liamarHeTvkn. napamarHeTmku, goepomMarHe TUKK.
HamarHiyyBaHHS i nepemarHivyyBaHHA doepomarHeTukis. MarHiTHui rictepesuc.
OcHoeHa nimepamypa: [1-5].
6 EnekTpomarHiTHa iHAyKUiA
EnekmpomacHimHa iHOyKuisi, 3akoH ®apades. CamoiHOykuisi. EHepaisi MagHimHo20
rnons. Cmpymu po3mMUKaHHS | 3aMUKaHHS.
OcHoeHa nimepamypa: [1-5].
7 EnekTpuyHi KonuBaHHA
KonueanbHut koHmMyp. KeasicmauioHapHul cmpym. He3zacaroui 8inibHi erieKmpuyHi
2apMOHIYHI KomugaHHs. 32acaroyi KorueaHHs. BumyweHi korueaHHs. Pe3oHaHc.
OcHoeHa nimepamypa: [1-5]. [JoOdamkosa nimepamypa: [14]
8 EnexkTpomarHiTHe none
Buxpose ennekmpuyHe rone. Cmpym 3MileHHS. EHepais erlekmpomazgHimH{oz20 r1osisi.
BunpomiHtoeaHHs1 erieMeHmapHo20 Ourorsisi.
OcHoeHa nimepamypa: [1-5].
9 Cucrtema piBHAHb MakcBena
Cucmema pieHsiHb Makceena. EnekmpomazHimHe rorne.
OcHoeHa nimepamypa: [1-5].
10

Teopema Cmokca. Cucmema pigHsiHb Makceerna e dugpepeHuiarbHit hopmi
gi0obpaxkeHHs. . X8uUribo8e Pi8HSHHS 051 eJIeKMPOMazHimHo20 roJis.

OcHoeHa nimepamypa: [1-5].

11

EnexkTpomarHiTHi xBuni




[Mnocka enekmpomagHimHa x8ursisi. TUCK, IMIyrbC | Maca efiekmpoma2HimHoi Xeurii.
OcHoeHa nimepamypa: [1-5]. [Jodamkosa nimepamypa: [11]

12 Cgitno. IHTepcepeHuin cBiTna
KopnyckynspHo-xeurnboea rpupoda ceimna. Ceimroea xeussi. 3aKoHU MiHIUHOI OrnMuKu.
®omomempisi.
OcHoeHa nimepamypa: [2]. JoOamkoea nimepamypa: [7, 8]
13 IHmepgbepeHuyis ceimna. Crocobu criocmepexxeHHs iHmepgepeHuii.
IHmepgbepeHuia Ha moHkux rniekax. Kinbys HetomoHa. IHmepghepomempu
OcHosHa nimepamypa: [2]. [Jodamkoea nimepamypa: [7, 8]
14 Oudppakuia ceitna.
HAsuwe Ougppakuii. MNMpuHyun MNoteeHca —®peHerns. S3oHU PpeHens. [Jupakyis
@peHerns 8i0 Kpyas1020 omeopy i Kpyarno2o oucka.
OcHosHa nimepamypa: [1-5].
Luppakuis ®payHaoghepa 8i0 wjinuHU ma 8id epamku. Jubpakuis peHeeHI8CbKUX
15 npomeHie (onozpacpisi).
OcHoeHa nimepamypa: [1-5].
Monspu3sauia ceitna. Jucnepcis
16
[MpupoOdHe i nonspusosaHe ceimno. Nonspusauis npu 8idbummi ma 3arnoMIIeHI.
lMonspusauyis npu nodsitiHoMy rnpomeHe3arioMmneHi. 3akoH Mantoca. HopmarnsHa ma
aHomaribHa oucniepcis. EnemeHnmapHa meopis oucniepcii. lNoanuHaHHs ceimna.
Poa3cisiHHs ceimna.
OcHosHa nimepamypa: [2]. JoOamkoea nimepamypa: [7, 9]
17 TennoBe BUNPOMiHIOBaHHS

Tennose sunpoMiH8aHHs. BunpomiHosaibHa ma noanuHaneHa 30amHicms mina.
3akoH CmegpaHa-bornbumaHa. 3akoH 3miweHHs1 BiHa. @opmyna Penes-[kiHca

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

PisHosaxxHul criekmp 8urnpomiHo8aHHs abcornomHo-40pHO20 mina.
Ynempacghionemoesa «kamacmpocgpa». [uriome3sa lNnaHka. @®opmyna lNnaHKa.

CHOBHa siimepamypa: [2]
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Edekt KomntoHa, siBuwle cpotoedeKkTy, peHTreHiBCbKMU NPOMeHi, hOTOHU

Egbekm KomrimoHa. PeHmeaeHiecbKU rpoMeHi i ix enacmusocmi. Kopomkoxeusiboga
Mexa 2allbMiBHO20 PeHME2EeHI8CLKO20 CreKmpy.

HAsuwe pomoegbekmy. EkcriepumeHmarbHi 3aKkoHU homoeghekmy. PigHAHHS
EdHwmedlHa 0ns gpomoepekmy. [Jocnio bome. ®omoHu. Bnacmugocmi ¢pomoHis.

CHO8Ha niimepamypa: [2]

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

19

BopiBcbka Teopif BogHeBOro atoma

Mooenb amoma Pesepgbopda. lMocmynamu bopa. Jocnidu ®paHka i epya. bopiecbka
meopisi B0OHEBO20 amomy.

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

20

XBUNbOBiI BNaCTUBOCTiI MiKpO4aCTUHOK

linome3sa de-bpolns, Xxeunbosi erracmueocmi MiKpodYacmuHokK. [puHyun
Hesu3Ha4YeHocmel [elizeHbepaa.

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

21

PiBHsAHHSA LWpeaiHrepa

PigHsiHHA LLpediHaepa. @i3udHul 3micm i eracmugocmi Xeusibosoi yHKUii . Pyx
8ifIbHOI MIKpOYacmuHKU 8 OOHOMIPHIU «romeHujanbHit ami». TyHernbHult eghekm.
KeaHmoea meopis 00He8020 amoma.

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

22

BynoBa 6aratoenekTpOHHMUX aTOMIB

MynbmunnemHicms criekmpis, criH ennekmpoHa. MexaHiyHul i Ma2HImHUU MOMeHmMu
amoma. [ocnidu LimepHa i 'epnaxa. MNpurHyun Nayni. Po3rnodin efnekKmpoHie 8 amomi
rno eHepeemuyHux pieHsix. lNepioduyHa cucmema [.l. MeHOeneesa.

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

NabopaTtopHi 3aHATTA

Y apyromy cemecmpi cmyaeHmu BUKOHyromb sabopamopHi pobomu 3 po3ainiB «MarHimHe nose
ma enekmpomarHemusm», «OnNMuKa ma KBaHmMoBa @i3uxka» BifnoBiAHO 10 BCMAHOBAEHOro rpadika
ma po3Kaaay 3aHsIMeb.

OCHOBHUM 3aBAAHHSIM LUKAY saabopamopHux pobim € Habymmsa cmyaeHmamu [ocBigy

npoBeeHHA ekcriepuMeHmasibHUX ,qocni,q»(eHb npu nepeBipu,i NMoJio>KeHb meopii’ ma 3aCBO€EHHA rnpasui

06p0o6KU eKcrnepuMeHMasibHUX AaHUX ma o(popMIeHHS oflep>KaHuUX pe3yibmamis.
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[na nigromoBku go pobomu B nabopamopii mpeba: 1) BUBYUMU [OJIOXKEHHA meopii; 2)
nigromyBamu MpPOMOKOa AOCAigXKeHHs; 3) BUKOHamu BipmyasbHy saabopamopHy pobomy. [licas
NMpoBeAeHHs 3dHSMms BUKOHAMU rpolmu mecm A8 TMepeBipKU FOMOBHOCMI [0 BUKOHAHHS
JabopamopHoi pobomu

Ne3z/n HasBa po6otu
1 2-7 [locnigpXeHHs TepMOeneKkTpopyLLINHOI Cunmn
2 2-8 [locnigpxeHHs1 TepMOeneKTPOHHOI eMicil
3 2-9 BusHayeHHsa NUTOMOro 3apsay enekTrpoHa MeTogoM MarHeTpoHa
4 2-11 3HiMaHHS KpUBOT HaMarHidyBaHHs i NeTni rictepesuncy epomarHeTuKiB y
3MiHHMX MarHiTHUX Nonsx
5 2-12 BumiptoBaHHS iHAYKUIT MarHiTHOro nons enekTrpomarHiTy
6 2-13 [JocnigpKeHHs BiNbHUX 3aracaloymx KonmBaHb Y KOHTYPI
7 2-14 BuBYEHHSA BMMYLLEHUX KOMNNBaHb Y NOCHiOBHOMY KOSIMBHOMY KOHTYPI
8 3-1 BuBYeHHS iHTepdepeHLii cBiTna 3a gonomoroto 6inpmnamm ®peHens.
9 3-3 BuBYeHHS andpakuii cBiTna Ha LWifMHI Ta Ha rpaTkax.
10 3-5 BMBYeHHA Nonspn3oBaHoro ceiTna.
11 3-7 MarHiTHe obepTaHHA nNnowmHM nonsapuaauii (BMBYEHHSA edpekTy Papages)
12 3-10 Jocnig ®paHka-l'epua
13 3-11 JocnigXeHHs cnekTpa aTtoma BOAHKO
14 3-12 Bu4deHHs ehbekTy Pam3sayepa

MpakTU4Hi 3aHATTA

OCHOBHUM 3aBAaHHAM LUKITY NPaKTUYHUX 3aHATb € OBOSIOAIHHS CTyAeHTaMu NpunoMamu i
MeTo4amMu NPaKTUYHOro 3aCTOCYBaHHA 3HAHb.

[na nigrotToBkM 4O NPaKTUYHOMO 3aHATTA CTYAEHT NoBWHEH 1) onpauloBaT TEOPETUYHUN
Martepian 3a TEMOI 3aHATTH; 2) BUBYMTU NpUKNagn po3B’da3yBaHHA 3agad. licns npoBeaeHHs
3aHATTS BUKOHATU AOMALUHE 3aBAaHHA MO PO3B’A3yBaHHIO 3a4au.

Ne TemaTuka NpakTUYHUX 3aHATb
n/n

1. MarHiTHe none y Bakyymi.

3akoH bio-CaBapa-Jlannaca. [None pyxomoro 3apsay, NpsiMoro i KofioBOro CTpymis

2. MarHiTHe none y Bakyymi




Teopema npo UMPKYNsUito MarHiTHoro nonsi. PospaxyHok nons coneHoiga. Cuna
Amnepa. Cuna JlopeHua. KoHTyp 3i CTpyMOM B MarHiTHOMy nosii.
3. EnekTpomarHiTHa iHAyKUiA
MarniTHn notik. EnektpomarHiTHa iHAykuia. |HayktuBHicTb. EPC iHaykuil. Asuwe
camoiHaykuii. EHepria marHiTHoro nons.
4. IHTepchepeHuin, ancpakuin ceitna
Asuwe iHTepdepeHuii ceitna. IHTepdepeHuia Ha ToHkMX nniBkax. Kinbus
HbtoToHa. dudppakuis ceitna. Oudpakuia Ha wunuHi. OudpakuinHa rpaTtka. MpuHUun
MonreHca-PpeHens.
5. TennoBe BUNPOMiHIOBaHHA
3akoHKU TeNNOBOro BUNPOMiHOBaHHSA. [NinoTesa MNnaxka. ®opmyna MNnaHka.
6. fBuue cpoToenekTpuyHoro ecexTy.
EkcnepumeHTanbHi 3akoHn ootoedekTy. PiBHsAHHS EMHWTENHY. Tuck ceitna. ®oToHwN.
7. BopiBcbka Teopiss BogHEBOro atomy
CnekTpn aToMy BogHI0. BopoBcbka Teopisi aToMy BOLHIO.
8. XBUNbOBI BNACTUBOCTI MIKPOYACTUHOK
XBUNbOBI  BNacTMBOCTI  MikpodacTuHok. XBuni  ge bponna. CniBBigHOWEHHSA
HeBuM3HadeHocTewn "ennseHbepra. PiBHaAHHA WpeanHrepa.

6. CaMocrTiliHa po6oTa cTyZeHTa

Ne3/n HasBa TeMu, W0 BUHOCUTBCA HA ONpPaLLlOBaHHA Kinbkictb
(3aBgaHHA Ha CPC) froauH
CPC

1 O6po6Ka AaHUX 1abopaTOpHUX PO6IT 3 po3ainiB «MarHitHe nose Ta 60
e/leKTpoMarHeTusM», «ONTUKa i KBaHToBa ¢disuKa»
MpoBeaeHHs po3paxyHKiB 3a NepBUHHUMU AAHUMU, OMPUMAHUX Ha
71abopamopHUX 3aHAMMSIX 34 rPA@IKOM iX BUKOHAHHS

2 Po3B’430K 3aau 3 po3ainiB «MarHiTHe noJie Ta e1IeKTpOMarHeTu3M» 50
«OnTuKa i KBaHTOBa di3nKa»
BukoHaHHs gOMALLIHIX 3aBAAHb MPAKMUYHUX 3aHSMb 3 po3ainie «MarHimxe
rosie ma efiekmpomarHemusm», «OnMmuKa i KBAHMoBa i3uKa»

3 MopaynbHa  KOHTpo/ibHA po6oTa 3 po3giny «MarditHe nose 1a 10
€/1eKTPOMarHeTusmM».
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MoniTuKa Ta KOHTPO/b

7. MoniTMKa HaBYasbHOI AucuMNAiIHM (OCBITHBOrO KOMMNOHEHTA)
MpaBuna BiaBiAyBaHHSA 3aHATb

CTyaeHTaM peKoMeHAYEeTbCA BiABigyBaTN 3aHATTA.

MpaBuia NOBEeAIHKM Ha 3aHATTAX

Mia, yac 3aHATb CTYAEHTU MOXKYTb BUKOPUCTOBYBATM 3acobu 3B's13Ky A5 Mollyky iHpopmauii no temi
3aHATTA B MepeXi IHTepHeT.

MpaBuaa 3axucty 1abopaTopHUx pobiT cTyaeHTIB

Jonyck Ao nabopaTopHUX POBIT OTPUMYETLCS LUJIAXOM TECTYBaHHSA [0 BiAnoBigHOI poboTu Ha cauTi
http://physics.zfftt.kpi.ua/ abo WAAXOM MUCbMOBUX BIiAMNOBIAEN Ha MWUTAHHSA B KiHLUi NpOTOKOAy

nabopaTopHoi pob60TU. 3axXUCT MPOTOKOJy NlabopaTopHOi pob60OTU, WO MICTUTb: 3arMOBHEHY TUTY/IbHY
CTOPiHKY, BUKOHaHY eKCNepUMEHTaJIbHY YaCTUHY NPOTOKOY labopaTopHOi pob0oTH Ta CKPiH BUKOHAHHSA
BipTya/ibHOi po60TK (Y pasi BUKOHAHHA Ti Y AUCTAHLIMHOMY PEXUMi) NPOXOAUTb LUAXOM Ha[CUIaHHSA
oro BMKNagavy y ocobucti nosigomneHHs y Telegram abo Ha eNeKTPOHHY MOLLTY.

MpaBuna 3aXucTy A0MaLLHbOI KOHTPOJILHOI po60oTHU

BWKOHaHi JloMalLIHi KOHTPOIbHI POGOTU CTYAEHTIB HAACUNAKOTLCS HA €NEKTPOHHY MOLITY BMKAa4a4va i yCHO
BiINOBiAal0OTb Ha KOHTPOJIbHI 3aMMUTaHHS..

MpaBuaa NpM3HavYeHHS 3a0X04yBaJIbHUX Ta WTpadHUX 6anis
Jlonyck/BMKOHaHHSA A04aTKOBOI JlabopaTopHoi poboTn +1 6an

AKTUBHICTb Ha NPaKTUYHOMY 3aHATTI +1 6an

MoniTuka aeanaitHie Ta nepecknagaHb

[ennaiH 3axmcTy JOMaLLHbOI KOHTPOJIbHOT POGOTU — OCTAHHE 3a PO3K/1aJ0M MPaKTUYHE 3aHATTS.

MoniTuKa wopo akageMiyHoi Ao6poyecHoCTi

MoniTnKa Ta NPUHLUNM aKageMIYHOT 106pOYECHOCTI BU3HaYeHi y po3aini 3 Koaekcy yecti HauioHanbHoro
TEXHIYHOrO YyHiBepcuteTy YKpaiHn «KUIBCbKMIA MOAITEXHIYHUI HCTUTYT iMeHi Irops CikopcbKoro».
HetanbHiwe: https://kpi.ua/code.

Hopmu eTnyHOI NoBeAiHKK

HopMu eTMYHOT NoBeAiHKMN CTYAEHTIB | NPaLiBHUKIB BU3Ha4YeHi y po3aini 2 Koaekcy yecti HauioHanbHoOro
TEXHIYHOrO YyHiBepcuteTy YKpaiHn «KUIBCbKMIA MOAITEXHIYHUI HCTUTYT iMeHi Irops CikopcbKoro».
HetanbHiwe: https://kpi.ua/code.
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Mpoueaypa OCKap)KeHHs pe3ybTaTiB KOHTPOJIBHUX 3aX0/4,iB

CTyAEeHTU MaloTb MOXK/IMBICTb MiAHSATU Oy[b-SIKE MUTAHHS, SIKE CTOCYETbCS MpPOUEeAypU KOHTPOJIbHUX
3ax0/liB Ta O4YiKyBaTW, WO BOHO OyJe PO3r/IAHYTO 3rigHO i3 Hanepejn BU3HAYEHMMU MPOLLEAYPaMMU.
CTyZLeHTM MatoTb MPaBO OCKAPXKUTU PE3YIbTaTU KOHTPOJIbHUX 3aX0AiB, asie 060B’I3KOBO apryMeHTOBaHoO,
MOSICHMBLUW 3 IKUM KPUTEPIEM HE NOrOKYHThCA BiNOBiAHO [0 OLIHOYHOIO IMCTA Ta/abo 3ayBaXKeHb.

8. BUAU KOHTPOJI0 Ta PEATUHIOBA CUCTEMA OLLIHIOBaAHHSA pe3y/ibTaTiB HaB4YaHHsA (PCO)
MomoyHuli KoHMpob: JoMallHI PpoboTU cTyAeHTa, nabopaTopHi pob6oTn, MKP.

KaneHaapHuli KOHMPO/b: NPOBOAUTLCA ABiYi Ha CEMECTP SIK MOHITOPMHI MOTOYHOrO CTaHYy BMKOHAHHS
BUMOT cnnabycy.

Kputepin Mepuia Opyra
aTecTau,is arecraLiis
TepMmiH atecTau;i 8-nin TMXKAEeHb 14-ni TXKAEHD
MOTOYHUI PENTUHT > 10 6anis > 25 6aniB
YmoBu MotouyHni JTabopaTtopHi po6oTn + -
OTPUMaAHHS KOHTPOIbHWUIM 3axif, cTygeHTa 1-2
arecrauji MoTo4YHUI NabopaTtopHi po6oTn + +
KOHTPOJIbHUI 3axXif, cTygeHTa 3-5
MoTo4Hu [lomallHi pobotn + -
KOHTPONbHWI 3axXipg, cTtygeHta 1-3
MoToYHUM JlomallHi poboTn + +
KOHTPOIbHWUIM 3axif, ctygeHTa 4-7

CeMecCTpoBUI KOHTPOJIb: EK3aMEH

YMoBU gonycKy A0 ceMecmpoBOro KOHMpOJio.
O60B’3KOBI:

BukoHaHi nabopaTopHi poboTn

BukoHaHa Moay/ibHa KOHTPO/IbHa poboTa
MoTo4Hui pentuHr RD 2 30 6anis..

HeoboB's13KoBi:

BMKOHaHi B NOBHOMY 06c#3i AOoMalLlHi po6oTH
Mo3MTMBHUI pe3ynbTaT NepLloi Ta Apyroi atectallii.
Cucrema penTMHroBux 6anis

YMOBOI [0MYCKYy 10 CEMECTPOBOrO KOHTPOIKO € BMKOHAHHSA YCiX MOTOYHMX KOHTPOJIbHMX 3axXO4iB Ta
PENTUHT He MeHWwui 3a 30 6ani..

Po3paxyHOK LLUKanu penTuHry

Ne3/n KoHTponbHUIt 3aXia cemecTp % | BaroBwmii KinbKictb Bcboro

6an
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1 3axuct nabopaTopHUX pobiT 30 25 12 30
(1.5MiHIM.)

2 3axuCT AoMallHiX 3aBaHb 24 2,5 8 24

3 3axuct MKP 6 6 1 6

Ek3ameH 50 50 1 50

Bcboro: 100

Tabauusa BignoBiAHOCTI peiTUHroBMxX 6aniB OLiHKaM 3a YHIBEPCUTETCHKOIO LUKAJIOHD:

Kinbkictb 6anis OuiHka
100-95 BiaMiHHO
94-85 [y>xxe pobpe
84-75 [obpe
74-65 3a40BifIbHO
64-60 JocTtaTHbO
MeHLwwue 60 HesapgoBinbHoO
He BMKOHaAHi yMOBM A0MYCKY He gonywieHuni

9. DopatkoBa iHbopMaLis 3 aAncumnIiHM (OCBITHLOro KOMMOHEHTA)
Mepenik NUTaHb, IKi BAHOCATLCA HA EK3aMEH.

1. KonusanbHuli KoHmyp. EHepris, 3anaceHa B eleMeHmax KOoHmypy.

2. [lia MmarHimHoro nosis Ha NPOBIAHUK 3i cmpyMoM. B3aeMogis ABOX NpoBifHUKIB.
3.. 3aracatro4i KONUBAHHS.

4. Epekm KomnmoHa.

5. CmpyM npu 3aMUKAHHI e1IeKmpPU4YHOro Koaa 3 iHgyKmuBHicmio.

6. 3aKoH bio-Casapa-Jlannaca.

7. Teopema npo LUpPKyAaLUilo BeKmopa MarHimHoi iHayKuii. JlokansHa ¢popma.

8. Mpupoaa ceimaa. KopnyckyaspHo-XBuaboBul gyaniam.

9. Cuna JlopeHua.

10. Teopema layca ans marHimHoro noas.

11. BigMiHHOCMi ma nogibHicmb Mi>XK eleKmpuy4yHUM i MarHimHum nosem.

12. Momik marHimHoro nons.

13. Amom BogHIo. Moaeni TomcoHa i Pesepgopaa.

14. MNomik Bekmopa iHAYKLii MarHimHoro noss. flBulle efleKmpomMarHimHoi iHAyKuii.
15. XBusboBi BracmuBocmi MikpoyacmuHok. Flinomesa ge-bpolins.

16. CmpyM 3MiLLeHHs.

17. Hesamyxatoui Bi/ibHi eneKmpomMarHimHi KONUBAHHA.

18. ABuLye camoiHAyKuUii. IHAyKmuUBHicmb.

19. BumyLueHi eneKmpomMarHimHi KOJUBAHHA.

20. TennoBe BUMPOMIHIOBAHHA. XapakmepucmuKu | 3AdKOHU mMenJioBOro BUMPOMIHOBAHHA.
Yabmpadgionemosa kamacmpoda. linomesa MNaaHka. ®opmyna lNaaHka.
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21. 3aKoHu niHitiHoi onmuku. MpuHuun ®epma

22. IHmepdoepeHLis ceimaa.

23. Asuwe gudpakuii. MpuHuun MotireHca-®peHens. Jupakuis PpayHrodepa Big WuauHU.
24. fludpakuis peHmreHiBcbKUux npoMeHiB Ha Kpucmani. @opmyna Bynbga-bperra

25. PeHmreHiBcbKi cnekmpu. lanbMiBHe i xapakmepucmuy4He BUnpoMiHioBAaHHA. 3aKoH Mo3i.

26. Keanmosi 4ucaa. lpuHuun [Mayni. Po3noain enekmpoHiB B amomi. [lepioguyHa cucmema
e/leMeHmMiB MeHpeneeBa.

27. HopmanbHuti edpekm 3eeMaHa.

28. ®omoecekm, piBHAHHSA EliHLUMeliHa.

29. BuxpoBe esieKmpu4He rnoJe.

30. bopiecbka meopis 6yaoBu amoma. Mocmyaamu bopa.

31. 3akoH ®apages.

32. MarHimHe none 3apsagy, Wo pyxaembcs.

33. MpuHuun HeBuU3Ha4eHocmeli lelizeHb6epra.

34. PiBHaHHA MaKcBenna aasa nocmiltiHuX eleKmpu4HuUX i MarHimHux noJis.
35. Pyx 4acmuHKu B nomeHLu,ianbHili ami.

36. luBepreHuisa i pomop MarHimHoro nos.

37. EHepria marHimHoro nons.

38. Cucmema piBHAHb MakcBenna.

39. EneKmpomarHimHi XBuJii, OCHOBHi XapakmepucmukKu, BJdcmuBocmi.
40. PiBHsHHA LLpegiHrepa.

41. CmpyMm npu po3MUKAHHSA eJleKmPUYHOro KoJia 3 iHAyKmuBHicmio.

Po6ouy nporpamMy HaBYaabHOI AucuunAiHK (cunabyc):
CKi1aaeHo AoLUEeHTOM, K.¢.-M.H. HocayoBuMm Opiem PepopoBuuem
CTapliMM BUKNagadem JposaeHko OnekcaHgpoto BonogumupisHoro
YxBaneHo Kapeaporo 3aranbHoi disukm Ta MoaentoBaHHs disnyHmx npouecis (npotokon N21/ 06-25 Big,
25.06.2025p.)

Morog)xeHo MeToANMYHOK KOMICIEI XiMIKO-TEXHONOTIYHOro GpaKynbTETY

(npotokon N210 Big, 26.06. 2025 p.)
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