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Onuc HaByaabHoi Aucuuiinn «PI3UKA»

I'any3b 3HaHb, cHIENiAJbHICTH, OCBITHSI MPOrpaMa, OCBIiTHIl CTyIiHb

OCBITHI# CTYIIiHBb bakanasp

CreniasibHICTB 141 “Enextpoenepreruka,
CJIEKTPOTEXHIKA Ta eJIEKTpOMeEXaHika”
CKOPOYEHHWU TEPMIH HABYAHHS

OcgiTHS Iporpama OCBITHBO-ITPO®ECIMHA ITPOTPAMA
«EnexTpoenepreTuka, eNeKTpoTeXHiKa Ta
SJIEKTPOMEXaHIKa»

[Tepmoro (6akanaBpchKOro) piBHS BUIIO1 OCBITH 3a
cnenianbHicTiO Nel141 «EnextpoeHepreruka,
€JIIEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa»
rany3si 3HaHb Nel4 «EnexkrpuuHa iHXeHepis»

XapakTepuCcTHKA HABYAJIbHOI IUCHUILIIHU

Bun O00B’s13K0Ba
3aranpHa KUIbKICTh TOJIMH 120
Kinbkicts kpeautiB ECTS 4,0
KisbKICTh 3MICTOBHX MOJIYJIIB 3
KypcoBuii mpoekt (po6ota) (3a HasBHOCTI) -
dopma KOHTPOJIO €K3aMeH

IMoka3HUKH HABYAJIBbHOI AUCIHUIJIIHYU JI51 J€HHOI Ta 32049HOI (JopM HABUAHHS

JieHHa (popMa HaBYAHHS 3a04Ha
dhopma
HaBYaHHS
Kypc (pik miATOTOBKH) 1
Cemectp 1
Jlekiligi 3aHATTA 30 rog. 200.
[TpakTHU4Hi, CEeMIHAPChKIi 3aHITTS 30 rox. 200.
JlaGopaTtopHi 3aHATTS 30 rox. 200.
CamocriitHa poOoTa 30 roa. 200.
[HMBIAYyaNnbHI 3aBJAaHHS He naanyemucs 200.
KinbKicTh THKHEBUX ayIUTOPHUX 6 ron.
TOAMH JJIs IeHHOi ()OpMH HaBYAHHS

IpumiTka.
CriBBiIHOIIEHHS KUTBKOCTI TOJAMH ayIUTOPHUX 3aHAThH JI0 CAMOCTIHHOT:
Jns nennoi ¢popmu Hapuanug - 90 roa. 1o 30 roa.
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1. Merta, 3aBJ1aHHSl, KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJibTaTH
HABYAJILHOI JUCHUILTIHA

Hucuuriiga ,,pi3uka” pa3oM 3 KypcoM BHIIOI MaTeMaTUKH, XiMii, IHPpopMaTHKU
SBJIsI€E  COOOI0  OCHOBY  TEOPETHYHOI  IMiJATOTOBKH CIIEIIAIICTIB 141
“EJIeKTPOCHEPreTHKA, eJEeKTPOTEXHIKA Ta eJeKTPpoMexaHika” (CKOpO4YeHuil
TepMiH), TOOTO Ty dyHIaMEHTaJIbHY 0a3y, 0€3 K01 HEMOYKJIMBE MTOBHOIIIHHE BUBYEHHS
JUCHUIUTIH UKy TpodeciifHOol Ta MpaKTUYHOI MIAroTOBKM Takux ¢axiBiiB. [lorpeda
BUBYCHHS (I3UKHA CTYJACHTAMHU I[i€i CIEMIaIbHOCTI O0OyMOBJIEHAa BCE OLIBIITNM
3aCTOCYBaHHAM (PI3UYHMX METOMIB Ta NPUIAAIB Yy PI3HUX Taldy3siX HapOIHOTO
rocro/lapcTBa, caMe TOMYy cydacHOMY (axiBII0O HEOOXIJHO MaTH HaJIeKHY (i3UKO-
TEXHIYHY MIATOTOBKY.

Metorw HaByanbHOI AUCHUILTIHK “@i3uKa” € NOCI1JOBHE BUBUCHHS CTYIEHTAMHU
OCHOBHMX 3aKOHIB 1 MOJIOXKEHb (PI3UKM I MI3HAHHS 3arajlbHUX 3aKOHOMIPHOCTEU
SIBUIII TIPUPOJIU; BUKOPUCTAHHS JIaHUX 3aKOHIB B ONEPATUBHOMY PO3B’s3aHHI MPOOIIEM;
OCBITJICHHS MOXJIMBUX MPHUKIAAHUX 3aCTOCYBaHb (PI3UYHUX METOIB 1 MPWIANIB Yy
MPaKTUYHIN TiSIBHOCTI.

3aBJaHHs HABYAJIBHOI IMCUMILIIHU “@i3uKa’” HaCTYIIHI:

CTBOpeHHSI y CTYACHTIB JIOCTaTHHO IIMPOKOI MMIJATOTOBKM B Taly3i (i3HKH,
BOJIOZIIHHSA (DyHIaMEHTAIbHUMHU TOHATTSIMU Ta TEOPIIMH KJIACHMYHOI Ta Cy4acHOI
¢13ukn, 1mo 3adesneuye iM e(EKTUBHE OMAHYBAHHS CHELIATIbHUX MPEIMETIB U
MOJAJIBIITY MOXJIUBICTh BUKOPUCTAHHA (PI3UYHUX MPUHLMITIB.

Y pe3yabTaTi BUBYEHHSI HABYAJIbHOI AMCHUILIIHU «PI3MKa)» CTYJACHT NOBHHEH
3Hamu:
- OCHOBHI (D13UYHI BEJIMUMHHU, OJMHHUIII X BUMIPIOBaHb, OCHOBH TE€OP1i MOXUOOK
Ta IpaBuiia 0OPOOJICHHS pe3yJIbTaTiB BUMIPIOBAHb;
- (hyHmaMeHTa bH1 TOHSITTS W TEOpii KIACHMYHOI Ta cydacHOi (Pi3uku 3 TUM, 1100
e(eKTUBHO OIMAaHyBaTH CHeEIliajdbHI HaBUYajbHI JUCHUUIUIIHM Ta BUKOPUCTATH 3HAHHS
(b13MYHUX 3aKOHOMIPHOCTEH Yy MallOyTHii poOOTI;

- METOJY PO3B'S3yBaHHS MPAKTUUHUX (DI3MUHUX 337134 Ta podIeMm;

- MPUHIOMANKA Jii TOpUiIagiB, B TOMY YHCI €JIEKTPOHHO-O00UYUCITIOBAILHOT
anaparypu;

emimu:

- IPOBOIUTH MAaTEMAaTHYHY 1 CTATUCTUYHY 0OPOOKY pe3yJIbTaTiB BUMIPIOBaHb;

- KOPUCTYHOYHUCH (DI3UUHUMHU TOJIOKEHHSIMH, 3aKOHAMU 1 TEOPisSIMH,
3aCTOCOBYBATH HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACI1JJOK BUBYEHHSI
CrieliaJIbHUX JUCIUIUTIH B MallOyTHi¥M poOOTi 13 CremiadbHOCTI;

- MOSICHIOBATH (DI3UYHI MPOIECH Ta SBUINA, K1 BiIOYBAaIOTHCS MiJ Yac poOOTH
PI3HOTO POy MEXaH13MIB, 1110 BUKOPUCTOBYIOTHCS B IPAKTHUYHIHN J1SIILHOCTI;

- 34CTOCOBYBATHU Cy4yacHi (p13UYH1 METOAHM 1 MPUIIATU HA IPAKTHUI.



Ha0yTTsi KoMmeTeHTHOCTEeH 3/1HCHIOEThCS BiAnmoBiaHO a0 CTaHmapTy BHUILIOT
ocBiTH 3aTBepKeHoro HakazoM MOH VYkpainu Big 04.03.2020 p. Ne867.

inmezpanvna komnemenmuicms (IK):

31aTHICTh PO3B’SI3yBaTH CHEIliali30BaHl 3a7adi Ta BUPINIYBaTH MpaKTUYHI
npobOjeMu T 4Yac TpodeciiHOl  TIJIBHOCTI y  Taidy3l  €JIeKTPOCHEPTeTHKU,
EJICKTPOTEXHIKM Ta eJIEKTpoMeXaHiku abo y mpolieci HaBYaHHS, IO TNepeadadae
3aCTOCYBaHHA TeOpil Ta METOMIB EJIEKTPOTEXHIKM ¥  eJIeKTPOMEXaHIKH 1
XapaKTEPHU3YIOTHCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB.

3azanvHi kKomnemenmuocmi (3K):
3KO01. 3naTHiCTh 10 aDCTPAKTHOTO MUCIICHHS, aHAJI3Y 1 CHHTE3Y.
3K02. 31aTHICTb 3aCTOCOBYBATH 3HAHHS Y MPAKTHIHUX CUTYaI[IsIX.
3K03. 31aTHICT CHIIKYBATHCS JEPIKaBHOIO MOBOIO SIK YCHO, TaK i IIHCHMOBO.
3K04. 31aTHICTh CHIJIKYBATUCS 1HO3EMHOIO MOBOIO.
3KO05. 3natHicTh 10 NOLIYKY, 00OpOoOJIeHHS Ta aHami3y iH(opMallli 3 pi3HUX JKepe.
3K06. 3naTHICTh BUSIBIISITH, CTABUTH Ta BUPIIIYBATH MPOOIEMHU.
3K10. 3natHicTh 30epiraTu Ta MPUMHOXYBAaTH MOPaJbHI, KyJIbTYpHI, HAYKOBI I[IHHOCTI 1
JIOCSITHEHHSI CYCIUIBCTBA HA OCHOBI PO3YMIHHS 1CTOPIi Ta 3aKOHOMIPHOCTEW PO3BUTKY
peIMETHOI 00J1acTi, ii MICIS Y 3arajibHiil CUCTeM1 3HaHb MPO MPHUPOAY 1 CYCHIIBCTBO
Ta y PO3BUTKY CYCHUIbCTBA, TEXHIKH 1 TEXHOJOTIA, BUKOPUCTOBYBATU PI3HI BUAM Ta
dbopMu PYXOBOi AKTUBHOCTI IS AKTHUBHOTO BIANMOYMHKY Ta BEJICHHS 3J0POBOTO
CIIOCOOY KUTTS

daxosi (cnemaﬂbm) komnemenmuocmi (DK):
®K2. 3naTHICTh BUPILIYBATH IPAKTAYHI 33141 i3 3aJIy4YCHHSIM METOAIB MaTeMaTHKH,
(b13UKHU Ta €IeKTPOTEXHIKH.

Ilpozpamni Ppe3ynbmamu Hag4anHs (HPH)'
ITPHOS. 3Hat ocHOBH Teopu CJ'ICKTpOMaFHlTHOI‘O T0JIs, METOJIH PO3PaxyHKY
CJICKTPHYHKX KiJI Ta yMITH BUKOPHCTOBYBATH X JUIsl BUPILICHHS IPAKTUYHUX MPOOIIeM
y npodeciifHiil TisTTbHOCTI.



2. Ilporpama Ta cTPpYKTypa HABYAJIbHOI JMCUUILIIHH JJIsI:
— CKOpPOYEHOTr0 TEPMiHYy JACHHO1 (3a04HO01) (OpMHU HABUAHHS.

CTpykTypa HABYAJBHOI JUCIHUILTIHHA

1 cemecTp
KinpkicTs rogun
Ha3Bu 3micToBHX JieHHa Gopma
MOJIYJIiB i TEM yCBhOTO y TOMY YHUCII
JeK | mp | 1 | iH7a | C.p.

1 2 3 4 |5] 6 7

3microBuii moayab 1. MEXAHIKA TA MOJIEKYJISIPHA ®I3UKA
Tema 1. Betym. 10 2 2 | 4 2
Kinemarnka
MOCTYHAJILHOTO
00epTaIbHOTO Ta
KOJIMBAJILHOTO PYyXY
Tewma 2. Jlunamika 8 2 2 | 2 2
MOCTYHAJILHOTO
00epTaIbHOTO Ta
KOJIMBAJILHOTO PYyXY
Tema 3 .PoGora Ta 6 2 2 |0 2
enepris. Cumm.
Tema 4. 8 2 2 | 2 2
MounekyisapHo-
KIHETUYHA Teopis
1IeaJbHUX ra3is
Tema 5. OcHOBH 8 2 2 | 2 2
TEPMOJIMHAMIKHU
Pa3zom 3a 3micToBUM 40 10 | 10 | 10 10
moayJiem 1

3microBuii moayab 2. EJJEKTPUKA TA MATHETU3M

Tewma 1. 8 2 2 | 2 2
Enexrpocrarnune
oJie Ta Horo
XapaKTePUCTUKHU
Tewma 2. 3akoHu 14 4 4 | 4 2
MOCTIHHOTO CTPyMY
Tewma 3. MarniThe 10 2 2 | 4 2
noJe
Tewma 4. 8 2 2 | 2 2
EnexrpomarnitHa
THTYKITisT
Tema 5. 10 2 4 | 2 2
EnexrpomarnitHi
KOJIMBAHHS 1 XBHJI1
Pa3om 3a 3micToBUM 50 12 | 14 | 14 10
MOAYyJIeM 2

3microBuii moayas 3. Ontuka. bygoBa aroma.
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Tema 1. ['eomeTpuuna 7 1 2 | 2 2
OIITHKA
Tema 2. XBunaboBa 11 3 2 2 4
OIITHKA
Tema 3. KBantoBa 7 2 2 1 2
OIITHKA
Tema 4. Bynosa atoma 5 2 - 1 2
Ta sijIpa
Pa3om 3a 3mMicToBUM 30 8 6 | 6 10
MojayJem 3
PA3ZOM 120 30 | 30 |30 30
3A CEMECTP
JEKIIMHU MATEPIAJI

1 cemecTp-30 roauH JeKUinHUX

3microBuii moayas 1. MEXAHIKA TA MOJIEKYJISIPHA ®I3UKA

Jlexuiiine 3anarTa 1. Tema 1.
Beryn

[Ipeamer ¢izuku. Matepis 1 pyx. @opmu pyxy matepii. Metonu ¢Gi3u4HHX
nocipkeHsb. di3uka Ta iHIN HayKd. 3B'I30K (PI3MKK 1 TEXHIKH, iX B3a€EMHUU BIUIHB.
Baxnupicts BUBYeHHS GI3UKKM Ay MalOyTHIX (axiBIIB Yy Tally3l EHEPIreTHUKH.
MareMatuyHult anapar, sk 3aci0 JOCTIIKEHHS Ta BIAKPUTTS (PI3UYHUX SBUIIL.
KinemaTtuka nmocrynaabHoro pyxy Ilapamerpu pyxy (pamiyc-BeKTOp, MEepeMIlllCHHS,
MIBUAKICTh, TpUCKOpeHHs). [IpsamoniHiliHui 1 KpuBOJIHIMHMK pyX. Tpaekropis.
Kinemartuka nocTynaibHOIO pyXy.
Kinematuka o6eprajabsHoro pyxy Ilapamerpu pyxy. Kinemaruka o06epTaibHOTO pyxy.
KyToBI IIBUAKICTH Ta TPUCKOPEHHS.
KinemaTtuka kosuBajJbHOro pyxy MastHuku. [ludepeHuianbHi Ta KiHEMaTU4HI
piBHSIHHS KonuBaHb. Ilapametpu konuBaHb. BinbHl konuBanHdg. LlIBuakicTs,
NPUCKOPEHHSI KOJMUBAIbHOTO pyXy. CKIagaHHs KOJMWBaHb. 3aracarodi KOJIMBaHHS.
XBUIIl, MEXAHI3M iX yTBOpeHHs. PiBHsSHHS XBuii. J[OBKHHA XBUIIi. XBUJIbOBUWA BEKTOP.
AKyCTUYHI XBUII, X XapaKTEPUCTUKHU.

Jlekuiline 3aHATTA 2.
Tema 2. JlunaMmika nmocTynajabHOro 00epTajJbHOr0 Ta KOJUBAJBHOIO PYXY

Junamika noctynanbHoro pyxy. Cuma, maca. 3aKoH 30€peKeHHS KUIbKOCTI PyXYy.
Pobora, eneprisi, mOTYXHICTh. 3aKOH 30€peKEHHS SHEPrii.

Moment cunu. MomeHT iHepuii. MoMeHT iHeplii MaTepiaJbHOI TOYKH Ta
tBepnoro Ttinma. Teopema IllreitHepa. MomeHT 1HepIii OWCKa, HWJIIHIAPA, CTEPXKHS
BIJIHOCHO PI3HUX OCEH.

JlekuiiiHe 3aHATTA 3.
Tema 3 . PoO6oTa ta eneprisi. Cuin.



Po6oTa, enepris, NOTy>XHICTb. 3aKOH 30€peKeHHs eHeprii.
Po6Gota, eHepris, MOTYXHICTh NpU OO0EpTAIbLHOMY pyci. 3aKOH 30epeKeHHs
MOMEHTY KUIBKOCTI PyXY.

KoncepBatuBni cucremu. Cuna TsDKiHHS. 3aKOH BCECBITHBOIO — TSKIHHSAL.
[Tpuckopenns BuibHOrO naAinHsa. Po6oTa cumm TsokiHHS. KOCMIUHI HIBUAKOCTI.

Cunmu mnpyxHocti. 3akoH ['yka B nBox Qopmax 3amucy. Mopayns FOwra.
Jledopmariii peaJibHUX TiJI.

Cuna tepts. Buau tepts. KoedimienT TepTs. 3alieXHICTh CWIM TEPTS Bijl
MIBUAKOCTI pyxy Ta iHmuX (QaktopiB. BHyTpimue Teptsa. 3akoH Hprootona ans
BHYTPIIIHBOTO TEPTH.

JlekuiiHe 3aHATTA 4.
Tema 4. MoJieky/JIsIpHO-KiHETHYHA TEOPid ileaJIbHUX ra3iB

OcHOBHE  pIBHSIHHS ~ MOJIEKYJISIPHO-KIHETUYHOI ~ TEOpii  1€aIbHUX  Tas3iB.
MonekynapHo-KiHeTUYHA 1HTepnpeTaiis TemrepaTtypu. CepelHs KIHETUYHA EHEPris
MOJIEKYJIM. 3aKOH PIBHOMIPHOTO PO3MO/ILITY €HEprii 3a CTyNeHsIMHU BUTbHOCTI.

3akoH MakcBesna Ipo po3nojais MoJieKy: rasy 3a msuakoctsaMmu. Jlocuia Iltepna.
Posnoain bonbumana. bapomerpuuna gopmyiia.

ABuma nepenocy (CamocriitHa po0oTa)

CepenHe uncio 31TKHEHD 1 cepeHs JT0BKHWHA BUIBHOTO MPOOITY MOJIEKYII.

['panient ¢izuunoi Benuuunu. udysisa, 3akon Pika. BHyTpilniHe TepTs, 3aKOH
Hpiorona. TemmonpoBigHicTh. 3akoH @Dyp'e. 3aranbHa XapakTEPUCTHUKA SBUII
MepeHocy.

Jlekiiiiine 3aHATTSH 5.
Tema 5. OcHOBH TepMOAMHAMIKHU

Po6ora ra3y npu 3MiHi 00’eMy. BHyTpilHA €Hepris TEPMOAMHAMIYHOI CUCTEMHU.
[Tepmmmii 3aK0H TEPMOIUHAMIKH, HOTO 3aCTOCYBaHHS JI0 PI3HUX 130MPOIIECIB y Tra3ax.

TennoemuocTi ineansHoro razy Cp 1 Cy. Pobota ra3zy B pi3HUX i30mporiecax.
Aniabatuunwnii nporiec. PiBusuns [lyacona.

Hampasnenicts niporieciB npupoau. Jpyruii 3aKk0oH TepMOAUHAMIKH. 3BOPOTHIN 1
He3BopoTHi mportecu. [lukn Kapno. KK mukny Kapuo. ®izwyna mnpuuwmna
HE3BOPOTHOCTI TmporieciB mpupoau. Ertpomis Ta 1 dizuynumit 3mict. [lpuHiun
3pOCTaHHs EHTPOITIi.

3mictoBuii Mmoay.s 2. EJJEKTPUKA TA MAT'HETU3M

Jlekuiiine 3anaTT4 6.
Tema 1.
EjexkTpocTaTuyHe 1moJie Ta HOro XapakTepucTUKH
3akon Kynona. Enextpuune mnosne. HampyxeHICTb €IEKTPUYHOTO  MOJIS.
HanpyxeHicTb mosst TO4koBOro 3apsiay. [IpuHiun cynepno3uiii eneKTpUuHUX MOMIB.

['padiune 300parkeHHsT €NEKTPUIHOTO TOJs. PoO0Ta B €1eKTpOCTaTUYHOMY TIOJII.
[ToTenuian, pi3HULA TOTEHLIATIB.



EnextpoeMHicTh MPOBITHUKA. Konnencaropu. €MHICTh IJIOCKOTO,
WIHAPUYHOTO, cepuyHoro KoHaeHcatopiB. EnektpoemuicTs 3emili. E€MHICTb
CUCTEMH KOHJICHCATOPiB.

Enepris cuctemu enekTpUYHHUX 3apsliB. EHepris 3apspKeHOro MpoBIIHUKA.
Enepris, sika HakoNMM4YeHA Y KOHJIEHCATOPI, ii 00'€eMHa rycTHHA.

JlekuiiiHe 3aHAaATTH /.

Tema 2.
3aKoHM MOCTIIHOIO CTPYMY

EnextpruHnii cTpym Ta Horo xapakrepuctuku. Cumna ta ryctuna crpymy. E.P.C.
Jxepena ctpymy. [laiiHHS HanpyTH Ta €J1EKTPOPYILIIiHA CUTIa.
3akonu Oma. EnekTponpoBiAHICTh, e1eKTpuuHui omip. 3akoH [ xoyms-Jlenna.

Jlekuiiine 3aHaTTH 8

3akonun Kipxroda. Bukopucranns 3akoHiB Kipxroda i1 pospaxyHKy
enekTpruuHux Kul.3akoHu Oma Ta Jxoyns-Jlenna y qudepeHiianbHii hopmi.

Enextpuunuii ctpyM B enekTpoiitax. 3akonu Papanes. Po3psau B razax. Ctpym
y BakyyMi. JIaMIioBi J110 Ta TpioJ.

Jlexkuiiine 3auarra 9 .

Tema 3. MarniTHe noJjie
MartepianbHICTh MarHiTHOro mojs. Jliss MarHiTHOrO MOJjs Ha MTPOBIAHMK 13
cTpyMoM. 3akoH Ammnepa. MardiTHa iHAyKiisi. MarHiTHi CUJIOBI JIiHII.
3akoH bio — CaBapa - Jlamaca Ta HOro 3aCTOCyBaHHS O pO3paXyHKY MarHiTHHX
MOJTIB IPSIMOJIIHIMHOTO Ta KUIBLIEBOrO CTpyMiB. HarnpykeHicTh MarHiTHOTO IMOJISL.
Pyx 3apsiipkeHux 4acTUHOK y MardiTHomy noii. Cuia Jlopenua. Edexr Xosna.

Jlekuinne 3anarrsa 10.

Tema 4. ElekTpoMaruiTHa iHgyKiis
CamoiHayKitist Ta B3aeMOIHAYKITss. OCHOBHUI 3aKOH €JIEKTPOMArHITHOI 1HIYKITI.
3akon ®apanes, npasuiio Jlenua.
EnexTpoHHuii MeXaHi3M €JIeKTPOMArHiTHOI I1HAYKIli. MarHiTHuUl# TOTIK.
[HnykTuBHICTE. EHEprist MarHiTHOTO 1oJisi, 00'€éMHa r'yCTHHA €Heprii.

Jlekuinne 3anarra 11.

Tema S.
EnexTpoMartiTHi KoJIMBaHHA i XBHJII
KonuBanHs B enekTpudHoMy KOHTYypl. JludepeHiianpbHe Ta KiHEMaTHUYHE
piBHSIHHS KoMBaHb. [lapamerpu konmBaHb. BinbHi KonvBaHHs. JlogaBaHHS KOJTWBaHb.
3aracaroyi KoJWBaHHJ. 3MYIICHI KOJMBaHHA. Pe3oHaHC. ABTOKOJIMBAaHHS.
Bigkputuii enextpuanuii KoHTyp. BiGpaTop.

8



9

PiBusinast MakcBesuta. [HTerpansHi Ta AudepeHmiaabHl GopMH 3amucy piBHSIHD
Makcseinna.

EnexrpoMarHiTHi XBWJI, iX XapaKTEpPUCTUKH. J[OBXKHMHA XBUJIl. 3aJIOMJICHHS.
Bexkrop IloituTiHra.

[Ipunuun Iroitirenca. BropunHi xBwin. ®OpoHTadbHI IMOBEPXHI Ta IMPOMEHI.
[IIkana enekTpoMarHiTHUX XBUJIb. Jepea eJeKTpoOMarHiTHUX XBWib. Buaume cBiTIIO.

3microBuii moayJb 3. OIITUKA. BYTOBA ATOMA

Jlekuinne 3anarra 12.

Tema 1. I'eomeTpu4Ha ONITHKA
3akoHM BIJIOMBaHHA Ta 3ajoMJieHHs cBiTia. [loBHE BHYTpIIIHE BiTOMBaHHS.
[TosicHeHHs 3aKOHIB TEOMETPUYHOI ONTHUKH 32 JOIOMOTOI0 NMPpUHIUITY [ 1oireHca.

Tema 2. XBHiIbOBa ONITHKA
InTepdepenuis xBuib. [HTEpdepentis cBitia, ii oco0auBocTi. MeToa oaep:kaHHs
KOIEpEeHTHHUX JpKepen cBiTia. IHTepdepeniiiinl cxemu. IHTepdepeHiiss B TOHKUX
IJTIBKax. 3aCTOCYBaHHs ABUIIA iHTEep(dEpeHIIii CBITIA.

Jlekuiiine 3anarrsa 13.

Judpaxiiss XxBuUib, ii HOSICHEHHS 32 10NOMOroro npuHuuny I'rirenca. [punmun
I'toiirenca - ®penensa. Judpakiis BiJ TOYKOBOrO JKepena Ta B MapayieIbHUX
npoMeHnsix. Judpakiis Ha oTBOpi, AuUCKy, miuiuHI. Judpakiiiina pemritka (rpatka), ii
3aCTOCYBaHHH.

[Tomsipuzarmist  cBitna. I[loaBiiiHe mpomeHe3ajomiieHHA. 3akoH Madtoca.
[Tonsipuzaniiss mpu BiAOMBaHHI Ta 3aJIOMJICHHI CBITJIa Ha TPAHUIl JBOX J1E€JIEKTPHUKIB.
[Ipusma Hikong. Iltyuyna anizorpomis, edekt Keppa. SBuiie oOepTaHHS TUIONIUHU
KOJIMBaHb.

Hucnepcis ceiTina. HopMmaneHa Ta aHopManbHa aucnepcid. [lornuHanHs cBiTiaa.
3akoH byrepa - Jlamb6eprta. KoediieHT mornmHaHHs.

Jlekuinne 3anarra 14.

Tema 3. KBantoBa ontuka

Oco06JMBOCTI TEIMJIOBOTO BUIPOMIiHIOBaHHA. MoJieiab aOCOJIFOTHO YOPHOTO TiJa.
3akon Kipxroda. Posmomin eneprii B CHEKTpi a0CONIOTHO YOPHOIO Tila. 3aKOHH
Credana-bonbimana i Bina. I'imotesa [Tnanka. KBantu. Ontudna mipomerpis.

3akoHu 30BHIMHBOTO (Qotoedexty. PiBHsannus Einmreitna mns Qoroedekry.
[Tosicnenns 3akoHIB (oToedeKTy 3a JOMOMOTOI0 KBAaHTOBUX YSBIICHb IPO CBITJIO.
3acrocyBaHHs (poTOE(DEKTy.

Hocmign JlebeneBa. Tuck cBiTia. KBaHTOBEe MOsSCHEHHS THCKY CBITJA.
KopnyckynsipHO-XBUIBOBHI Tyami3M.

Jlekuiiine 3ansaTTa 15,

Tema 4. ATom Ta ApO
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JliHiiiyacTi CIEKTpH SIK KJIIOY JJIs1 pOo3raayBaHHs OyJOBH aTOMa. 3aKOHOMIPHOCTI
B CIIEKTp1 aToMapHOro BojHI0. [Inmanerapua Mojens atoma.

[Toctynatu bopa. Pamiycu cramionapuux opOiT. EHepreTuuHmii criekTp aroma
BoaHIO0. [Ipuposa cnekTpanbHux diHiNA. baratoenekTponHi aromu. ['oyioBHE, opOiTaabHe
1 MarHiTHe kBaHTOB1 uucia. CmiH enektpoHa. CriHOBe KBaHTOBE 4ucio. [Ipunimn
[Taymi 1 po3moAi eJEKTPOHIB 3a CTallloOHApHUMU cTaHaMu. CIIEKTPU aTOMIB 1 MOJIEKYI.

Posmipu Ta cknan spep. Hyxionu. 3apsioBe Ta MacoBe uwMcia. [3otomnmu.
B3aemonis nykioniB. Enepris 3B's3ky. JledekT macu.

3aK0H pamiOaKTUBHOTO po3Manay. AKTHUBHICTh, CTaja po3mamy, mepion
HaIBpO3May.

3. Temu 1a00paTOPHUX TAa NPAKTUYHUX 3AHATH

No Hasga temu Kinbkictb
3/m TOJIUH
1 cemecTp
1 Beryn no nabopaTopHoro npaktukymy. Teopis 2
MOXHOOK.
2 BuwmiproBanpHi npuiaau. KP no Teopii moxuOok. 2
3,4 BukoHaHHs1 poOIT NOOpUTaiHO 3riAHO rpadiky 10 2 rop.
5 3maua po6it. KonTponasHa podora M 1 2
6-8 BukonanHst po6iT moOpuraaHo 3riHo rpadiky 1o 2 roj.
9 3naua po6it. KonTponsHa pobota M 2 2
10 Beryn no nabopaTopHoro npaktukymy. Enekrpo- 2
BUMIPIOBAJIbHI TPUJIAJIN
11 BukoHaHHs po0IT MOOPHUTaiHO 3TiJIHO TpadiKy 1o 2 TO/I.
12 BukonanHsi poOIT NOOpUTaiHO 3rigHO rpadiky 2
13 BukonanHst po0iT moOpuraHo 3rigHo rpadiky 1o 2 roj.
14,15 3maua po6it. KontponsHa pobota M 3 2
JlabopaTopuux podit — 30 roaun 30

TEMATHUKA JJABOPATOPHUX 3AHSATH
MOJAVJII:
1. Mexanika Ta moJiekyJsipHa ¢izuka
2. EnexTpuka Ta MarHeTusm
3. OnTuka. bynosa aroma ta siipa

OpienToBHUII nepeik 1a00paTOPHUX POOIT

Monayas 1.
1.1 BusHaueHHS NOPUCKOPEHHSI BUIBHOTO MAaJiHHS 3a JOMOMOTOI0 MaTE€MaTUYHOTO
MasITHUKA.
1.2 BuBueHHsI 3aKOHIB 00€pTAILHOTO PYXY 3a JOMOMOTO00 MasiTHUKa O0epoOeka.
1.3 Bu3HaueHHs MOMEHTY 1HEpIIii Tijla METOJIOM KPYTUJIbHUX KOJIHBAHb.

10
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1.4 TlepeBipka OCHOBHOTO pPIBHSHHSI JWHAMIKH OOEpPTaIbHOTO PYXy 3a JOIMOMOTOIO
MasiTHUKa MakcBea.

1.6. Buznauenns moayist FOHra.

1.10. BuzHaueHHs IPUCKOPEHHS BUILHOTO MaiHHS 32 JOIOMOT0I0 000POTHOTO
MasiTHUKA

1.11. BuzHaueHHs NPUCKOPEHHS BUILHOTO MAIHHS 3 KPUBOI 3aJIEKHOCTI IEPIOTY
KOJIMBaHb (DI3MYHOTO MasiTHUKA B1JI MOJIOKEHHS TOUKH MiABICY.

2.1. BuznaueHHs Koe]illieHTY JIHIMHOTO PO3IIMPEHHS TBEPIUX TiJ.

2.2. BusnauenHns BigHOmeHHs mUToMEX TeroemHocTer Cp/Cy MeTomom Knemana-
Je3opma.

2.3. BusHaueHHs Koe(Iili€EHTY BHYTPIIIHBOTO TePTs 32 CTOKCOM.

2.4. BusHaueHHs KOe(ILIEHTY TEIIONPOBIAHOCTI TBEPAUX TLI.

2.5. Bu3HaueHHs 3MIHHM €HTPOMI] PH IJIaBJIEHH1 0JIOBA.
Mopayas 2.

3.1. JlocnimkeHHs eeKTPOCTATUIHOTO TTOJISL.
3.2. Bu3HaueHHs] OMIYHOTO OTMOPY METOJIOM MICTKa Y1TCTOHA.
3.3. JlochikeHHs TeMIIepaTypHOI 3aJIEKHOCT1 OMOPY METay.

3.4. BuzHaueHHs €.p.C. TaJIbBaHIYHOTO €JIeMEHTa METOJIOM KOMIIEHCAITI].
4.1. BUB4YEHHSI MarHiTHOTO TMOJISI TOHKOI KOTYIIKH.

4.2. BusHaueHHS TOPU30HTAIBHOI CKJIAJIOBOT HAMPYKEHOCT1 MAarHITHOTO TIOJI 3eMJIi 3a
JIOTIOMOTOI0 TaHT€HC-TAThBAaHOMETpA.

4.3. BumiproBaHHS UUPKYJISALIT HAIPY>KEHOCTI MarHiTHOTO MOJIS COJIEHO1/a.

4.4. BuzHaueHHsI MarHiTHOI IHAYKIIT MOJISl COJICHOi1a 0aliCTUYHUM METOIOM.

4.5 BuzHaueHHs MUTOMOTIO 3apsay €JIEKTPOHA METOJIOM MAarHETPOHA.

4.6 BusHaueHHs JOrapu@MIYHOrO JEKPEMEHTY 3aracaHHs KOJMBaHb (PI3MYHOTO
MasTHHUKA.

4.7. BUBYEHHSI €JIIEKTPOHHOro ociuiorpada Ta TOCHIIKEHHS 3 MOro JOMOMOIOIO
CKJIaJaHHSl B3a€EMHO-TIEPIICHAUKYJIIPHUX KOJUBAHb.

Moayas 3.

5.1. BuzHaueHHs TOBXWHU XBHJII CBITJIA 32 JOIIOMOI'OIO Kutenb HproTOHA.

5.2. BuzHaueHHs TIOBKUHU XBWJII CBITJIA 32 IOMTOMOTOI0 Oinpu3Mu DpeHens.

5.3. BusHaueHHs TOBKWHU XBWII CBITJIA 32 IOMOMOTOI0 AU PaKIIHHOT TPATKH.

5.4. Tlepesipka 3akoHy Masroca.

5.5. BuzHaueHHs KOHILIEHTpallli ONTUYHO-aKTUBHUX PEYOBUH MOJSPUMETPOM.

5.6. Busnauenns cranoi Ctedana-bonbpiimana Ta cranmoi Ilnanka 3a J0MOMOroro
ONTUYHOTO MiPOMETpA.

5.7. JlocmipKeHHs 3a1€KHOCT! (DOTOCTPYMY HAaCHUYEHHS B1Jl IHTEHCUBHOCTI CBITJIA.

5.8. Busnauenns ctanoi [lnanka metogom JIykipchkoro.

6.1. BUB4eHHS CIIEKTPiB BUIIPOMIHIOBAHHS I'a3iB.

6.2. BuBueHHs1 ONTUYHOTO KBAHTOBOT'O T€HEPATOPA.

6.3. BuBueHHs1 3aJ€KHOCTI OMOpY HAIIBIPOBIAHUKIB Bl TEMIIEpaTypHu 1 BU3HAUEHHS
€Heprii akTUBAIli.
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6.4. BusHaueHHs KOHIIEHTpAIlili 1 pyXJIMBOCTI HOCIiB CTPyMy B HaIliBIIPOBiAHUKAX.
6.5. JlocmilyKeHHs HalliBIPOBITHUKOBOTO TPIOTy .

7.1. BuzHaueHHS aKTUBHOCTI PaglOHYKITIY.

7.2. BuzHaueHHs Koeilll€eHTy MOTJIMHAHHS Y — IPOMEHIB.

7.3. BuzHaueHHs nepioay HaImiBpo3Iaay pajioaKTHBHOTO 130TOITY

Temu npakTHYHUX 3aAHATH
30 roaun y 1 cemecTpi

Ha3Ba remu

KinpkicTh
TOMUH

Monyns 1. Tema 1. KinemaTuka pyxiB (IOCTyHaJIbHOTO,
00epTaIbHOTO, KOJIMBAJILHOTO).

2

Monyns 1. Tema 2. lunamika pyxiB (IOCTynajibHOTO,
00epTaIbHOT0, KOJUBAJIBLHOTO).

Monynb 1. Tema 3. Po6ora ta enepris. Cuim.

Monyns 1. Tema 4. MonexkyIsipHO-KIHETUYHA TEOPIA .
["a30B1 3aKOHH.

Moayns 1. Tema 5. OcHoBu TepmoauHamiku. Hagana
TEPMOIMHAMIKH.

Monyns 2. Tema 1. Bzaemopis 3apsaiB. 3akon Kyrona.
HampyxeHicTh 1 TOTEHIaN eJIEKTPOCTaTUYHOTO TOJIS.
EnexTpoeMHICTh.

Monaynp 2. Tema 2. 3aKOHHM TOCTIMHOTO CTPyMy. 3aKOHH
Oma B pi3Hux ¢opmax 3amucy. EnekTponpoBigHICTS,
enexkTpuuHuii onip. 3akoH Jlxoyns-JleHna.

Monyns 2. Tema 2. 3akonu Kipxroda. Bukxopucranus
3akoHiB  Kipxropa s po3paxyHKy — €JIEKTPHUUHHUX
ku1.3akoHu Owma Tta JDxoyng-Jlenua y audepeHmianbHil
dbopmi.

Monyns 2. Tema 3.. MaraiTHa iHAyKIis. MarHiTHi CHUJIOBI
ninii. 3akoH bio — CaBapa - Jlamnaca Ta oro 3acTocyBaHHS
70 PpO3paxyHKy MarHiTHHX TIOJIB MPSMOIHIAHOTO Ta
KUIBIIEBOTO  CTpyMiB. PyxX 3apsmKeHuX YacTHHOK Yy
Mar"iTHomy noui. Cuna Jlopenna.

10

Monaynb 2. Tema 4. . OCHOBHUN 3aKOH €JEKTPOMArHITHOL
iHaykimii. 3akon @apanes;, npaBuio Jlenna. MarHiTHui
nOTIK. [HTyKTUBHICTD.

11

Mopynp 2. Tema 5. KonuBaHHS B €JIEKTPUYHOMY KOHTYDI.
JudepenmiaibHe Ta KiHEMaTHYHE PIBHSIHHS KOJIHBAHb.
[Tapamerpu  konmmBaHb. EnexkTpoMarHiTHI  XBWI, iX
XapaKTepUCTHKU. JJoBXHMHA XBUII.

12
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12 | Moaynp 3. Tema 1. 3akoHM BiAOMBaHHS Ta 3aJIOMJICHHS 2
ceita. IloBHe BHyTpimHe BigOuBaHHS. I[HTepdepeHItis
XBWIb. [HTEpdepeHiis cBiTaa, i 0coOaMBOCTI. MeTtox
oJiepKaHHsI KOT€PEHTHHUX JIKEPEJI CBITJIA.

13 | Moayne 3. Tema 2. Hudpaxiis xBwib. dudpakiis Ha 2
OTBOpi, naucKy, minuHi. [udpaxmiiina pemritka (rpatka).
[Monspu3anis ceitna. [longiiiHe nmpoMeHe3anmoMIIeHHs. 3aKOH
Mamoca. Jlucmepcis cBiTia.

14 | Moayns 3. Tema 3. 3axkonu Credana-bonpimana 1 Bina. 2
I'moteza  Ilmanka. KBaHTH. 3aKOHM  30BHILIHBOTO
dotoedexty. PiBHsiHHs EliHinTeliHa 1ig poroedekty

15 | Moayns 3. Tema 4. Posmipu Ta ckiax suaep. Hykionwu. 2
3apsanoBe Ta MacoBe uucina. [3oTonu. B3aemois HYKJIOHIB.

Enepris 38'sa3ky. Jledexr macu.
Bcboro 3a cemectp 30 roauH
4. Temu camocTiiiHOI po6oTH
No Kinbkictb
Hasga temun

3/n TOJINH

1 | CamocriiiHa TMIATOTOBKA CTYJEHTIB 10 MPAKTHUYHUX 3aHATh | 15 rogun
Ta 1a00paTOPHUX POOIT Ha MpOoT31

CEMECTPY

2 | 1.1. 3naxomKeHHs MBHAKOCTI Ta IPUCKOPECHHS 3a 3aJaHUM 1
PIBHSHHAM PyXy Ta moOymoBa rpadikiB 3anexHocted X(t),

Vx(t) Ta ax(t).

3 | 1.2. AHanorii M’k OCTYNaJIbHUM Ta 00€pTaJIbHUM PYXOM. 1

4 | 1.3. Marematuuyauii, GI3UYHUN Ta TPY>KUHHUNA MasSTHUKH: 1
MepioJl Ta 4YacToTa KOJMBaHb, AU(EepeHIiadbHEe PIBHIHHS
rapMOHIYHUX KOJINBAHb.

5 | 1.4. Ilpy>xHi BIacTUBOCTI TBepAUX TUI. JliarpaMu po3Tsry. 0.5

6 |2.1. Posmoagumm Makcsena Tta boapimmana. OOuwuciieHHS 1
IIIBHJIKOCTI MOJICKYJIM TIPH 3aJIaHIi TeMIepaTypi.

7/ | 2.2. Tunu TemiooOMiHY. 1

8 | 2.3. Poborta rasy B i3omporiecax. 3HaX0/DKEHHS poOOTH razy 0,5
Ta Koe(ileHTa KOPUCHOT /IS 3aJIaHOTO ITUKITY.

9 |3.1. 300paxkeHHs CWIOBMX Ta EKBIMOTECHUIAIBHUX JIHIN 1
HAaBKOJIO  00’€KTiB  3amaHoi  (GopMH,  pPO3paxyHOK
HaIPYy>KEHOCT1 Ha BIJICTaHI1 BIJl 3apsJPKEHOrO Tija.

10 | 3.2. 3actocyBanHsi 3akoHiB OMa B naudepeHIialbHii Ta 1
iHTerpanbHii popma. [1paBmia Kipxroda.

11 | 4.1. Po3paxyHOK IHAYKIi Mar"HiTHOrO MOJs B TOYIl Ha 1
B1JICTaH1 B1JI POBIJTHAKA 31 CTPYMOM.

12 | 4.2. OOuucneHHs poOOTU AN paMKH 31 CTPYMOM, sIKa 0,5

00epTaeThCsl B MArHITHOMY TIOJIL.

13
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13 |4.3. KonuBanHs B LC-KOHTypl: 3aKOHW 3MIiHH 3apsiy, 1
CTPYMY Ta HANpyTH, YaCTOTA Ta MEPioJl KOJIMBAHb.

14 | 5.1. ITobynoBa 300pakeHb B 30MpalIbHIN Ta PO3CiOBAILHIM 0,5
niH3ax. XiJ MPOMEHIB y MIKPOCKOIII.

15 |5.2. Iurepdepentiitni cxemu. I[aTepdepeniiiss B TOHKUX 1
TJTiBKaX.

16 | 5.3. BHyTpimHi#, 30BHINIHIA Ta BEHTUIBHUN (PoTOChEKTH. 1
Uepsona Mexa HoToedeKTy IS METaliB.

17 | 6.1. Judpaxiiis eneKTpoHiB, IO MPOHILIN MPUCKOPIOIOUY 1
pI3HUINIO  TNOTeHmiamB.  XBuisg jae  bpoins s
MaKpPOCKOMIYHUX TLJI.

18 | 6.2. CnexkTpu BUIPOMIHIOBAHHS Ta TIOTJIMHAHHS CBITJIA 0,5
BOJHEBOMNOIIOHUMU 10HAMH.

19 |6.3. Snmepni peakuii. EnementapHi dYacTUHKH Ta iX 0,5
Kiacudikaris.

Bcboro camocriiinoi poooru y I cemectpi: 30 rog.

5. 3aco0u giarHOCTHKM pe3yabTaTiB HABYAHHA

- eK3aMeH B 1 cemecTpi;

-MOJyJIbHI TE€CTH;

- pepeparu;

- 3aXHCT MPAKTUYHUX POOIT

6. MeToau HABYAHHS:

- CIIOBECHMU MeToJ (JIeKIlis, JUCKYCis, criBOeciia Toulo);
- OpakTUYHUH MeTo] (J1abopaTopHi, MPAaKTUYHI 3aHATTS);
- HaoYHUU MeToJ (METOJ LTFOCTpalliid, METOJ JEMOHCTpAIIli);
- poboTa 3 HaBUAJIbHO-METOJUYHOIO JITEPATypOr0  (KOHCHEKTYBaHHS,

Te3yBaHHs, AHOTYBaHHS, PELICH3yBaHHs, CKJIaJJaHHs pedepary);
- BimeoMmeTo. (AMCTaHIiTHI, MyJIbTUME/I11HI, B€0O-Opi€HTOBAHI TOIIIO);

- caMmocTiitHa poOoTa (BUKOHAHHS 3aBJIaHb).

MeToau OiHIOBAHHSA.

ex3ameH B 1 cemectpi;

- ycHe a00 MMCbMOBE ONMUTYBAHHSI;

- MOJyJIbHE TeCTyBaHHS;

- pedeparn, ece;

- 3axuCT JJabOpaTOpHUX Ta MPAKTUYHUX POOIT;

- Mpe3eHTalli Ta BUCTYIIM Ha HAYKOBUX 3aX0/1aX.
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8. Posmoxin GaniB, siKki OTpUMYIOTH 3100yBaui BUIOi ocBiTH. OIIHIOBAaHHS 3HAHb
3100yBaya BUIOI OCBITH Bi10yBaeThes 3a 100-0ambHOIO MIKAIOK0 1 TEPEBOIUTHCS
B HaIllOHAJIbHI OLIHKU 3T1IHO 3 Ta0j. 1 yuHHOTO «Il0NOKEHHS MPO eK3aMEeHH Ta
samiku y HYBIll Ykpainm»

PetiTunr 3m100yBava OrriHKa HaIliOHAJIbHA Ta PE3yJIbTATH CKIIaJaHHs
BHIIIOI OCBITH, ) ..
€K3aMEHIB 3aJIIKiB

Oanu

90-100 BIZIMIHHO

74-89 nobpe 3apaxoBaHO

60-73 3aI0BLILHO
0-59 HE3aI0BLIBHO HE 3apPax0BaHO

JIns BU3HAYCHHS PEUTHHTY 3100yBaya BHUIOI OCBITH 13 3aCBOEHHS JUCIUILIIHH
Rmac (mo 100 GamiB) onmepxkanuii pedtuHr 3 atectanii (mo 30 GamiB) momaeTbes 10
peUTHHTY 3100yBava BUINOI OCBITU 3 HaBYaIbHOI poboTH Rup (10 70 6aiiB): R muc = R
gp + R aT.

9. HaByajJbHO-MeTOAMYHE 3a0e3MeYeHH

- EJIeKTPOHHMUI HABYAJBHUU KypC HABYAJIbHOI JUCUUILUIIHU (HAa HAaBYAIbHOMY

noptani HYBIll Ykpaiau eLearn - nocunanmsi)
- https://elearn.nubip.edu.ua/course/view.php?id=1594
- https://elearn.nubip.edu.ua/course/view.php?id=1593
https://elearn.nubip.edu.ua/course/view.php?id=3660

- KOHCIIEKTH JIEKIIi# Ta iX mpe3eHTalli (B €IeKTPOHHOMY BUIJISIIL);

- NIIPYYHUKH, HABYAJIbHI TOCIOHUKH, TPAKTUKYMU;

- METOJMYHI Marepiajii 100 BUBYEHHS HABYAIBHOI JUCHUMIUIIHU IS
3100yBayiB BUIIOI OCBITU JE€HHOI Ta 3204HO1 ()OpM 3100y TTS BUILOI OCBITH.

10. PexomenoBani qpkepesia ingopmanii
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4.®i3uka. HaByajJbHUil MOCIOHMK caMOCTIITHOT poOOTH CTYACHTIB 1H)KEHEPHUX
crnieriagbHOCTeH 3akiaAiB Bumoi ocBiti / B.B. boiiko, f.0. 'ymentok, M.B. ManoTa,
B.II. Yopmniii // K.: Bugasaunrso “Jlipa-K”, 2022. — 644 c.

5. llpakTuxkym 3 ¢izukn. PekomennoBano 10 BuaanHsa Buenoro pagoro HYbBill
VYkpainn  (potT.NelO0 Big 26.04.2017p) HaBuaneuuii mociOnuk. B.B.Botiko,
Bigpmauenko A.Il., ILILInein, $1.0.'ymentok, M.B.Mamtora KwuiB. BumaBHUIITBO
HYVYBIll Ykpainu, 2017. Kuis. Bugauunreo HYbill Ykpaiau, 2017. 644 c.
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