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Onuc HaBYAJIBHOI AUCIHHUILIIHM (00 1000 dpyrosanux 3naxis)

Hucuumiza ,,pi3uka” sBiase cob00l0 OJHY 3 OCHOB TEOPETUYHOI MiATOTOBKH, TOOTO (yHAAMEHTAIbHY
0a3y, 0e3 sKOi HEMOXXJIMBE BHBYCHHS MUCIMIUIIH IUKIY Tpodeciiinoi miaroroBku (axibmiB. BuBueHHs
¢izuku 3abe3neuye NMOrIMOIICHHS 3HAHb CTYJCHTIB MPO OCHOBHI BJIACTUBOCTI Martepii, 3aCBOEHHS METOiB
oJlepKaHHS JOCTOBIPHMX JaHUX Tpo (Hi3WYHI BIACTUBOCTI PEUYOBHMH, 3HAHHS HAWUIMPOCTIINIMX METOIIB
BUMIPIOBaHHS MEXaHIYHUX, TEPMIYHUX, EIEKTPUUHUX, MATHITHUX 1 ONITUYHUX BJIACTUBOCTEU PEYOBHUH.

3apaanHs qucnMIUIiHM. Hajgatu cTygeHTaM JOCTaTHRO MIMPOKY TEOPETUYHY MIATOTOBKY B 001acTi
¢bi3uKH, BIACTUBOCTEH PEYOBHH Ta MaTepialliB, sKa T03BOJUTH OPIEHTYBATUCH y MOTOLI HAYKOBOI 1 TEXHIYHOI
iH(dopmartii, BAKOPUCTOBYBATH B poOOTI (i3M4HI 3aKOHH; C(HOpMYyBaTH y CTYACHTIB HAYKOBHM CBITOTJISI,
PO3YMiHHS T'paHHIb 3aCTOCYBaHHS (DI3MYHHUX TEOpiil, BMIHHS OLIHIOBATH CTYIIHb JOCTOBIPHOCTI Pe3ysbTaTiB
eKCIIEPUMEHTAIBHIUX YW MaTeMaTWYHUX JIOCHTI[DKEHb, IOYAaTKOBI HAaBHUYKM IPOBEICHHS BHUMIpIOBaHb
XapaKTepUCTUK (PI3UUHUX TiJI.

I'anysb 3HaHBb, crieniaJIbHICTh, OCBITHS IPOrpamMa, OCBiTHIH cTyNiHb
Tanyss snanv G «lnoicenepis, eupobHuymeo ma 6yOi6HUYMEO»

OcBiTHIH CTYIIHB baxanasp

CreuianpHICTh G3 Enexmpuuna inoicenepis

OcBiTHs Tporpama «Enexmpoenepeemuxa, eleKmpoOmexHiKa ma

CNEKMPOMEXAHIKAY

XapakTepucTHKA HABYAJIbHOI IV CHHUILTIHA

Bun 000B’s13K0Ba

3arangbHa KUIBKICTh TOSUH 120

Kinbkicte kpenutiB ECTS 4,0

KinbKicTh 3MICTOBUX MOJYJIiB 6

KypcoBuii mpoekt (po6ota) -

dopMa KOHTPOIIIO eK3amen

IToxa3HUKH HABYAJBLHOI AMCHHUILIIHT
AJIsl ACHHOI Ta 32049HOI GopM 3100yTTS BHIIOI OCBITH
dopma 3100yTTsI BUILOI OCBITH

JAeHHA 3a04Ha
Kypc (pik niArOTOBKH) 1
Cemectp 1
Jlex1iitai 3aHATTs 30 200. 200.
[IpakTHyHi, CEeMIHAPCHKI 3aHATTS 30 200. 200.
JlaGopaTopHi 3aHATTSA 30 200. 200.
CamocriiiHa pobora 30 200. 200.
KinpkicTh THKHEBUX ayTMTOPHUX FOJUH 6 200.
TSt IeHHO1 popmu 3100y TTS BUIIOT
OCBITH




1. MeTa, KOMIIETEHTHOCTi Ta MPOrPaMHi pe3yJIbTATH HABYAJbHOI IMCHMILIiHH
MeTor0 HaBUaNbHOI TUCHUIUTIHA “@i3uKka” € TOCHIIOBHE BUBUEHHS CTYJEHTAMU OCHOBHHUX
3aKOHIB 1 TMOJOXKEHb (DI3UKK JJIs IMI3HAHHS 3arajlbHUX 3aKOHOMIPHOCTEH SIBHUII TPUPOJIH;
BUKOPHUCTAHHS JIAaHUX 3aKOHIB B ONEPATUBHOMY PO3B’SI3aHHI POOJIEM; OCBITICHHS MOXKJIUBHUX
MPUKIATHUX 3aCTOCYBaHb (PI3MYHUX METO/IB 1 MPUIAAIB Y IPAKTHUUHIN AISUTBHOCTI.
3aBjaHHs HABYAJIBHOI IMCUUILIIHU “@Di3uKa’ HACTYIIHI:

CTBOpeHHS y CTYACHTIB JIOCTaTHHO IIMPOKOI MIATOTOBKU B Tally3i (hi13UKH, BOJOMIHHS
dbyHIaMeHTaIbHUMHU TOHATTSAMHU Ta TEOPIIMU KJIACHMYHOI Ta cydacHOi (i3UKH, 110 3a0e3neuye
iM e(eKTUBHE OMAaHyBaHHS CHEIIATbHUX MPEIMETIB i MOJAIbITYy MOKIUBICTE BUKOPUCTAHHS
(b13MYHUX MPUHIIMITIB.

Y pe3yabTaTi BUBYEHHS HABYAJIbHOI TUCHUILTIHM «Di3UKa» CTyeHT NOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUHUHHU, OJUHHUIII X BUMIPIOBaHb, OCHOBH TE€OPIi MOXHOOK Ta
npaBuiia 00poOJIECHHS Pe3yJIbTaTiB BUMIPIOBaHb;

- ¢dyHIaMEHTaJIbHI TOHATTS W Teopili KJIACHMYHOI Ta cydacHOl (i3uku 3 TUM, 100
e(eKTUBHO OMaHyBaTH CIICIiaIbHI HAaBYAIbHI IUCUUIUIIHA Ta BUKOPUCTATH 3HAHHA (HI3UYHHUX
3aKOHOMIpHOCTEH y MaifOyTHi! poOoTi;

- METOJM PO3B'S3yBaHHS NPaKTUYHUX (PI3UUHMX 3a]a4 Ta IpoOIIeM;

- IPUHLIMIU Ji1 NPUiIaiiB, B TOMY YHUCII1 €JIEKTPOHHO-00UYHCIIIOBAJIbHOI anapaTypH;

emimu:

- IPOBO/IUTH MAaTEMATUYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOUYUCH (P13MYHUMH MOJO0KEHHAMHU, 3aKOHAMU 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACI1IOK BUBUEHHS CHEIlaJbHUX JUCIUILUIIH B
MaiiOyTHIM poOOTi 13 CHeliaTbHOCTI;

- MOSICHIOBATH (P13MYHI MPOIECH Ta ABUIIA, K1 BIAOYBAIOTHCS MiJl Yac poOOTU PI3HOTO
POy MEXaH13MiB, 1110 BUKOPUCTOBYIOTHCS B MPAKTUYHIN AISJIBHOCTI;

- 3aCTOCOBYBATH Cy4acHi (Pi3UYHI METO/M 1 MPUJIAJAHN HA MPAKTHUILIL.

Habymmsa komnemenmuocmei:

3MIMCHIOETHCS BIAMOBIAHO 10 CTaHIapTy BUIIOiI OCBITH 3aTBepkeHOTro Hakazom MOH
VYkpainu Big 04.03.2020 p. Ne867.

inmezpanvna komnemenmuicmo (IK):
3MaTHICT, PO3B’s3yBaTH MNpOQeciHHO-MPaKTUYHI 3ajadi  MmiJ Yac MPOBAIHKEHHS
npodeciiiHoi AIsUIBHOCTI B c(pepl eNEKTPUYHUX MEPEX Ta eIEKTPOECHEPTETUYHUX CUCTEM abo y
MpoLeci HaBYaHHS, 110 XapaKTEePU3Yy€eThCSI HEBU3HAYEHICTIO YMOB 1 BUMOT .

3azanvHi komnemenumuocmi (3K):
3KO03. 31aTHICTh CIKYBATHUCS JAEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

daxoei (cneuianvni) komnemenmnocmi (OK):
CK2. 3paTHicTh BHpIIIYBAaTH MPAaKTUYHI 3a7adl 13 3ay4YE€HHSM METOIB MaTeMAaTHKH,

(h13UKH Ta EICKTPOTEXHIKHU.

IIpozpamni pesynomamu naseuannsn (IIPH):



[TPHOS5. 3Hatu ocHOBU Teopii

eJ'IeKTpOMaFHlTHOFO 11014,

METOAN PO3PaXyHKY

CICKTPUYHHUX KiJT Ta YMlTI/I BHUKOPHUCTOBYBATH X JJIA BPIplIIICHHH MMPAKTUYIHHUX HpO6JI€M y

npodeciitHiil AisSTBHOCTI.

2. Tlporpama Ta CTPYKTYpa HaBYAJbHOI JUCHMILIIHU

KinekicTs rogun
Ha3Bu 3MicTOBHX MOJIYJIIB i JieHHa Gopma 3aouna dhopma
TeM yChOT y TOMY YHUCIT YChOTO TOMY YHCIT
0 JeK | mp | 1 | iHA | c.p. n| o | nab | iHg | c.p.
1 2 3 4 5| 6 7 8 9110 11 | 12 13
moayiib 1. MEXAHIKA
Tema 1. Beryn. KinemaTtuka 3 1 1 1
Ta JUHAMIKa
MOCTYHAJILHOTO PYXY
Tema 2. Kinemaruka ta 5 1 1 2 1
JUHaMiKa 00epTaIbHOTO
pyxy
Tema 3. Kinemaruka ta 5 1 1 2 1
JMHaMIiKa KOJIUBAJILHOTO
pyXxy
Tema 4.Cunn 5 1 1 2 1
Pazom 3a moxynem 1 18 4 4 16 4

Moayab 2. MOJIEKYJIIPHA

DI3UKA TA TEPMOJHHAMIKA

Tema 1. MonexysipHO- 5 1 1|2 1
KIHETHYHA Teopis
1leaJbHUX ra3iB
Tema 2. SIBuma nepesocy 3 1 1 1
Tema 3. OcHoBHU 8 2 2 | 2 2
TEPMOJIMHAMIKH
Pa3om 3a Monynem 2 16 4 4 |1 4 4
monyne 3. EJIEKTPUKA

Tema 1. EnextpocraTtnune 10 2 2 | 4 2
10JIE Ta HOTO
XapaKTEPUCTHKHU
Tema 2. 3akoHu 8 2 2 | 2 2
HOCTIHOTO CTPYMY
Pa3om 3a momysem 3 18 4 4 6 4

¥Ycporo roaus 3a 1 52 12 | 12 |16 | - 12

cMecCTp
(M1+ M2+M 3)

KinepkicTs roguu

Ha3Bu 3mMicTOBUX MO/YJIiB

neHHa hopma

3aouHa dhopma

1 TeM

ycporo |

y TOMY YHCII

yCBOro |

y TOMY YHUCIIi




Jek | mp | mab | iHxg | c.p. a| o | nab | iHO | c.p.
1 2 3 4 5 6 7 8 9]10] 11 | 12 13
monyib 4. EIEKTPOMATHETH3M
Tema 1. MarniTHe nose 8 2 2 2 2
Tema 2. EnexrpoMarsitTHa 8 2 2 2 2
THTYKITisT
Tewma 3. EnexrpomaraiTHi 8 2 2 2 2
KOJIMBAHHS 1 XBUJI1
Pazom 3a monynem 4 24 6 6 6 6
moayib 5. OIITHKA
Tewma 1. ['eomeTpuuna 8 2 2 2 2
OITHKA
Tema 2. XBuiiboBa 6 2 2 2
OIITHKA
Tema 3. KBanToBa onTrka 8 2 2 2 2
Pazom 3a Mmoxyiiem 5 22 6 6 4 6
monyib 6. EJEMEHTH @I3UKH ATOMA TA AJIPA
Tema 1. XBuI1bOBI 8 2 2 2 2
BJIACTHBOCTI YaCTHHOK
Tema 2. ATom 8 2 2 2 2
Tema 3. Ctpykrypa 6 2 2 2
aTOMHOTO siipa
Pazom 3a Mmonyniem 6 22 6 6 4 6
VYceporo roaus 3a 2 68 18 | 18 | 14 18
cMecTp
(M4+M 5+M 6)
120 30 | 30 | 30 - 30
VYceporo roiuH
3. Temu aexkuii
No Kinbk
3/m Ha3Ba Temu 1CTh
TOJIUH
moayJb 1. MEXAHIKA
1 Beryn 1
[Ipenmer ¢i3uku. Matepis 1 pyx. Popmu pyxy Marepii. Meroau ¢izuuHUX
nociimkenb. @i3uka Ta 1HIN Haykd. 3B'SI30K (I3UKU 1 TEXHIKHM, iX B3a€MHHUI BIUIMB.
BaxnuBicth BuBYeHHs (izuku Ay MalOyTHIX (axiBLIB y Taidy3l €HEpPreTUKU
arpornpoMHCIOBOTO BUPOOHHIITBA. MareMaTHYHUN amapar, sK 3acid JOCHiIKeHHS Ta
BIJIKpUTTS (P13UYHUX SBHILL.
Tema 1.
1.1. KinemaTuka Ta TuHaMika NOCTYHAIBHOTO PYXY
[Mapametpu  pyxy  (padiyc-BeKTOp,  IEpEMILEHHsS,  MIBUAKICTb,  IPUCKOPEHHS).
[IpsimomiHifiHul 1 KpuBOMiHIMHUN pyx. Tpaektopis. KiHemaTnka mNOCTynajabHOTO PYXY.
JluHamika nocrynansHoOro pyxy. Cuia, maca. 3akoH 30epexeHHs KiJIbKOcTi pyxy. Pobota,
€HEPTisl, MOTYXKHICTh. 3aKOH 30€peKeHHs eHepTii.
2 Tema 2. 1

1.2. KinemaTuka Ta 1uHamika 00epTaJbHOTrO pyXy
[Tapamerpu pyxy. Kinematnka obGepranpbHOTO pyxy. MomeHT cuiad. MOMEHT iHepiii.




MomeHT iHepuii MaTepiasibHOI TOUKM Ta TBepaoro Tina. Teopema IlreitHepa. MomeHT
1HepIi 1rucKa, IMTIHAPA, CTEPXKHS BIIHOCHO Pi3HUX oceil. PoboTa, enepris, HOTYXHICTh MpH
obepranbHOMY pyci. 3aKOH 30epeKEHHS MOMEHTY KUIBKOCTI pyXy.

Tema 3.
1.3. KinemaTuka Ta 1uHaMika KOJMBAJIBLHOTO PyXy

Masrtauku. /[udepennianbHi Ta KiHEMaTU4HI PIBHSAHHS KOJIMBaHb. IlapameTpu KOJIMBaHb.
BinpHi xonuBanHA. IIBUAKICTb, NPUCKOPEHHS Ta €HEPTis KOJMBAIBHOTO pyxy.CKilagaHHs
KOJIMBaHb. 3aracaroui KonwBaHHA. J(udepeHiianbHe Ta KiHEMaTHYHE PIBHSAHHS KOJWBAaHb.
[Tapamerpu xonuBaHb. [lexkpement 3aracannsa. KoedimienT 3aracanns. Yac pemakcarii.
Anepioguuni konuBaHHS. Bumymieni konuBaHHs. Ilapamerpu konmBaHb. Pe3onanc.
ABTOKONMBaHHA. XBWII, MeXaHi3M ix yTBopeHHs. PiBHsHHA xBwii. JIOBXKHHAa XBHIIL
XBWJIBOBHH BEKTOp. AKYCTHYHI XBWJi, iXx xapaktepuctuku. Edexr [dommepa. 3Byk, #oro
XapaKTEPUCTHUKH.

Tema 4.
1.4. Cunu
KoncepBatuBai cucrtemu. Cuna TsDKIHHS. 3aKOH BCECBITHBOTO TsDKIHHS. [IprcKOpeHHs
BUTbHOTO majiHHsA. PoGora cunu TsokinHSA. KocMmiuni mBuakocTi. Cuinu mpysKHOCTI. 3aKoH
I'yka B aBOX ¢opmax 3ammcy. Moayns FOnra. [ledopmanii peansaux Tin.Cuna tepts. Buan
tepTs. KoeditieHT TepTs. 3aiekHIiCTh CHIM TEPTS BiJ MIBHIKOCTI pyXy Ta 1HIIUX (HaKTOPIB.
BryTpimne Tepts. 3akoH HproTOHA /11 BHYTPIITHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOJANMHAMIKA

Tema 1.

2.1. MonexynsipHO-KIHETUYHA TeOpis 11€aIbHUX Ta3iB
OcHOBHE DIBHSHHS MOJIEKYJISIpPHO-KIHETHUHOI Teopii iAeanbHUX Ta3iB. MoOneKyIspHO-
KIHeTUYHa 1HTepnperaunis temneparypu. CepeaHsi KIHETHUYHA EHEPTris MOJIEKYJIH. 3aKOH
PIBHOMIPHOT'O PO3MOJLITY €Heprii 3a CTyNeHsAMM BUIbHOCTI. 3akoH MakcBena npo po3moJii
Mouiekyn ra3y 3a mBuakocTsmu. Jlochin Ilrepna. Posnonin bonsimana. bapomerpuuna

bopmyna.

Tewma 2. SIButmia nepenocy
CepenHe 4Mci0 3ITKHEHb 1 CepeHs JOBKUHA BUTLHOTO IPOOITy MOJEKYI.
I'pagient ¢izuunoi BenmnuuHU. Hudysis, 3akoH Pika. BayTpimnHe tepts, 3akoH HproToHa.
TennonposiaHicTk. 3akoH Pyp'e. 3arajabHa XapakKTEepUCTHUKA SBUIL IEPEHOCY.

Tema 3.

2.3. OCHOBHU TepMOJUHAMIKH
Po6ora ra3zy npu 3miHi 00’eMy. BHyTpimHs eHeprisi TepMoauHamiuHOi cucteMu. [leprmii
3aKOH TePMOAMHAMIKH, HOTO 3aCTOCYBAaHHS JI0 PI3HHUX 130MPOLIECIB Yy Ta3ax.
TennoemuocTi ineansHoro razy Cp 1 Cv. Pobota rasy B pi3HHX i3omporecax. AngiabaTuaHuii
nporec. PiBusuua Ilyacoma. Hampasnenicts mnporeciB npupoau. [pyruit 3akoH
TepMoauHaMiKi. 3BopoTHIA 1 He3BopoTHiN mponecu. Hukn Kapno. KK] nuxmy Kapho.
di3uyHa MpUYMHA HE3BOPOTHOCTI mporeciB npupoaud. Entpomis Ta i1 ¢i3uuHuil 3MicT.
[TpuHIMI 3pOCTaHHS EHTPOMIi.

moayas 3. EJJEKTPUKA

Tema 1.
3.1. EnextpocratnuyHe noJie Ta KOro XapakTepUCTUKHU
3akon Kynona. Enextpuune none. HanpyxeHicTs enekTpuyHoro noisi. HampyxeHicTs moss
TOYKOBOTO 3apsay. [IpuHnmm cymepriosuiii enekTpudyHuX MmojiB. ['padiuHe 300pakeHHs
eJleKTpuyHoro mnoss. Pobora B enekrpoctarnyHomy nodii. [ToreHmian, pi3HUIS MOTEHITIaiB.
Enextpoemuicts mpoBimHumka. KowaeHcaTtopu. E€MHICTH TUIOCKOTO, IMTIHAPUYHOTO,
chepuuHoro koHaeHcatopiB. EnekTpoemHicTh 3emiti. €MHICTh CHUCTEMH KOHACHCATOPIB.
Enepris cucrtemu enexTpudHUX 3apsiaiB. EHepris 3apsypkeHoro npoBigHuka. Enepris, sika
HAKOMHMYECHA y KOHJIEHCATOopi, 11 00'eMHa rycTuHa.




9 Tewma 2. 2
3.2. 3aK0HM MOCTIHHOTO CTPYyMY

Enextpuunuii crpym Ta ioro xapakrepuctuku. Cuna ta ryctua crpymy. E.P.C. Ixepena

ctpyMmy. [lafinHs HanpyTy Ta eneKTpopylIiiiHa cuia.

3akorn Owma. EnekTpornpoBiiHiCTh, enekTpuuHuil omip. 3akoH J[koyms-Jlenna. 3akoHu

Kipxroda. Bukopucranns 3akoniB Kipxroda s po3paxyHky enekTpuyHux Kin.3akonun Oma

ta J[xoyns-Jlenna y audepenuianbhiii popmi.

12 roauH JeKmiiHUX

Ilpoooescenns madauyi

No Kinbk
3/ HazsBa temu 1CTh
TOIUH

monyJb 4. E]IEKTPOMATI'HETU3M

10 Tema 1. 2
4.1. MarniTHe none

MartepianbHICTh MarHiTHOTO TOJs. J{isi MarHITHOTO IMOJISI HA MPOBIIHUK 13 CTPYMOM. 3aKOH
Awmrnepa. MarniTHa iHaykuis. MaruitHi cusosi JiHii. 3akoH bio — CaBapa - Jlanuiaca Ta #ioro
3aCTOCYBAaHHS JI0 PO3PaxyHKy MAarHiTHHX TOJIB MPSMOJIHIHOTO Ta KiTBLIEBOTO CTPYMIB.
Hanpyxenicts Mar"iTHoro mois. Pyx 3apsmkeHMX 4YacTMHOK y MarHiTHoMy mnoumi. Cuma
Jlopenna. Edbext Xona.

11 Tema 2. 2
4.2. EnexTpoMartiTHa iHIyKI[is

Camoinnykiisi Ta B3aeMOIHIyKIis. OCHOBHUN 3aKOH EJEKTPOMArHITHO! 1HAYKII. 3aKoH
®apanes, npasuio Jlenna. ExekTpoHHU MeXaHi3M eNeKTpOMarHiTHOI iHAyKii. MarniTHui
noTik. IHnykTuBHICTh. EHEprist MaruitTHoro noJsi, 00'eMHa I'yCTHHA €HEprii.

12 Tema 3. 2
4.3. EnexTpoMarHiTHi KOJMBaHHS 1 XBUJII

KonuBanHs B enekTpuyHoMmy KoHTypi. [ludepenuianbHe Ta KiHEeMaTHM4YHE PpIBHSHHSA
konuBaHb. [lapamerpu konuBaHb. BinbHI konuBaHHs. JlogaBaHHS KOJWMBaHb. 3aracarodi
KOJIMBaHHS. 3MylleHl KonuBaHHS. Pe3oHaHc. ABTOKOJMBaHHA. BinkpuTuil enexTpudHui
KOHTYyp. BiOparop. PiBHsiHHA MakcBemia. [HTerpanpHi Ta qudepeHuiaabHl GopMHU 3amucy
piBHsIH MakcBeIa.

moayJb S. OIITUKA

13 Tema 1. 2
5.1. 'eomeTpnuHa onTuka
3akoHu BiAOMBaHHS Ta 3aiomiieHHS cBitna. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS
3aKOHIB T€OMETPHYHOI ONITHUKH 32 IOTIOMOTO0 TPUHIUITY [ FolTeHca.

Tema 2.
5.2. XBuibOBa ONTHKA
Intepdepenuis xBuib. IHTEepdepeniis cBitna, i ocoOmuBocTi. MeTon oaepKaHHSA
KOTepEeHTHUX Jpkepen cBiTia. [HTepdepeniiiini cxemu. InTtepdepeHiiis B TOHKUX IUTIBKaX.
3acrocyBaHH sBHIIA iHTepdepeHuii cBiTia. udpakiiis XBub, i HOSCHEHHS 3a JOTIOMOT OO
npuHuuny [roiirenca. [lpunnun Ioiirenca - ®@penens. Audpakiiis Big TOUKOBOTO JKepesa
Ta B MapalesbHuX npoMeHsx. Judpakuisa Ha oTBOpi, AMCKY, MinuHI. Judpakuiiina pemriTka
(rpaTka), ii 3aCTOCYBaHHS.

14 | Tlonspu3zanis ceitia. Iloasiiine npomenesanomneHHs. 3akoH Maioca. [lonspuszanis npu 2
B1IOMBaHHI Ta 3aJJOMJICHHI CBITJIa Ha TpaHUIll ABOX AienekTpukiB. [Ipuzma Hikomns. [tyuna
anizorpomis, epext Keppa. SBuine obepTaHHA MIIOUIMHM KOJHMBaHb. Jlucrepcis cCBiTia.
Hopmanpaa ta anopmanbha aucnepcis. IlormuHanus cBitina. 3akoH byrepa - JlamOepra.
KoeoinieHT mornmHaHHs.

15 Tema 3. 2




5.3. KBanToBa onrtuka

Oco06aMBOCTI TEIJIOBOTO BHIPOMIHIOBaHHS. Mojens aOCOTIOTHO YOPHOTO Tijia. 3aKOoH
Kipxroda. Posmonin eneprii B cmektpi abcomoTHO uopHoro tinma. 3akoHu Credana-
bonwsiimana i Bina. I'imotesa [Inanka. KBantu. Ontryna nipoMerpis.

moayJib 6. EJEMEHTHU ®I3UKU ATOMA TA AAPA

16 Tema 1. 2
6.1. XBHJIbOBI BIACTHUBOCTI YaCTHHOK

I'imote3a ne bpoiina. Judpakiis enexktpoHiB, gochigu Jleicona i [[xepmepa. XBUIBOBI
BJIACTUBOCTI €JIEKTPOHA, iX 3aCTOCYBaHHs. XBHIIbOBI BIIACTHUBOCTI YACTUHOK.

Tewma 2.

6.2. ATom

JIiHiAYacTi CHEKTPHU K KJIIOY IS po3rayBaHHs OyJIOBM aTomMa. 3aKOHOMIPHOCTI B CIIEKTPi
aToMapHoro BojHIO. [lmanerapHa MoJielib aToma.

17 | Hocrynatu bopa. Panmiycu cramioHapuux opOiT. EHepreTHuHuil crnekTp aroma BOJHIO. 2
[Ipupona criekrpanpHuX JiHIA. bararoenexTponni aromu. ['onoBHe, opOiTanbHe 1 MarHiTHe
kBaHTOBI ymucna. Crin enektpona. CrmiHoBe kBaHTOBe yucino. [Ipunnun Ilaymi i po3momain
SJICKTPOHIB 3a cTallioHapHUMHU cTaHamMu. CIIEKTpH aTOMIB 1 MOJICKYIL

18 | Tema 3. 2
6.3. CTpyKTypa aTOMHOTO sifjpa

Posmipu Ta cknan sgep. Hykinonu. 3apsioBe Ta MacoBe uucna. [3oronu. Bsaemonis
HyKsIoHIB. Enepris 3B'si3ky. Jledexkt macu. 3akoH paaioOakKTHBHOTO po3many. AKTHBHICTS,
cTaya po3mnajy, Nepioj HaliBpo3nauy.

18 roauH JekuiiHux

4. Temu s1adopaTopHuX (IPAKTHYHUX, CEMIHAPCbKUX) 3aHATH

Ne HazBa temn KinpkicTh
3/ TOIUH
1 Bceryn 1o naboparopHoro npaktukymy. Teopist moxuOok. 2
2 BuwmiproBanibai npusiaau. KP mo Teopii moxu0oxk. 2
3,4 BukoHaHHs po6iT noOpUraHo 3riiHo rpadiky 10 2 TOA.
5 3maua polit. KonTponbHa podora M 1 2
6-8 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 10 2 Toj.
9 3naua pobit. KontponsHa pobora M 2 2
10 Beryn no nabopatopHoro npakTukymy. EnekTpo-BumMiproBalibHI MPHIIAIH 2
11 Bukonansst pobitT noOpuraiHo 3riiHo rpadiky 10 2 ToA.
12 BukoHaHHs po0IT moOpuUraiHo 3riiHo rpadiky 2
13 Bukonansst po6itT noOpuraiHo 3riiHo rpadiky 10 2 ToA.
14,15 3naua pobit. KonTponbHa pobora M 3 2
1-4 BukoHaHHs po0IT moOpuUraiHo 3riiHo rpadiky 110 2 TOJI.
5 3naua pobit. KonTposbHa podora M 4
6-9 BukoHaHHs po0IT moOpuUraiHo 3riiHo rpadiky 1o 2 rof.
10 3naua pobit. KonTponbHa podora M 5 2
11-14 BukoHaHHs po0OIT moOpuUraiHo 3riiHo rpadiky 1o 2 roj.
15 3naua pobit. Kontposbha podora M 6 2

30 roauH J1a00paTOPHUX

TEMATHUKA JTJABOPATOPHUX 3AHSTH
MOV IJII:
1. Mexanika




2. MonekymsipHa ¢i3uka Ta TepMOIUHaMiKa
3. EnekTpuka

4. EnexTtpomMarseTusm

5. OnTuka

6. EnemenTtu ¢izuku aToma Ta siapa

OpiecHTOBHMIE NepeJiik JJadopaTOPHUX POOIT

Moayas 1. Mexanika

1.1 BusHaueHHs IPUCKOPEHHS BUIBHOTO MA/IiHHS 32 JOTIOMOT'OI0 MaTEMaTHYHOTO MAasITHUKA.

1.2 BuBUYeHHS 3aKOHIB 00€pTaIBLHOTO PYXY 32 IOMOMOTror0 MasTHHKa ObepoOeka.

1.3 Bu3zHaueHHS MOMEHTY iHepIii Tijia METOZOM KPYTHIIHUX KOJMBAHb.

1.4 TlepeBipka OCHOBHOTO PIBHSIHHS TMHAMIKH 00€PTaJIbHOTO PyXy 3a JOMOMOTOI0 MasiTHUKAa MakcBesa.

1.6. Busnauenns moay:s FOHra.

1.10. Bu3HaueHHs IPUCKOPESHHSI BUIBHOTO MAIiHHS 33 JJOTIOMOTOK0 O0OOPOTHOTO MasITHHKA
1.11. BusHaueHHs1 IPUCKOPEHHSI BUIBHOTO Ma/IiHHA 3 KPUBOI 3aJIE)KHOCTI Mepioay KOJIKMBaHb (DI3UYHOTO
MasITHUKA BiJl TIOJIO’)KEHHS TOYKH TI/IBICY.

Mopayab 2. OcHOBH MOJIEKYJISIPHOI (Pi3MKH | TEpMOAUHAMIKH.

2.1. BuzHaueHHs koeilieHTy JiHIHHOTO PO3MIMPEHHS TBEPIUX TiJ.

2.2. BusnauenHs BigHoueHHs nmutomux terioemuoctedt Cp/Cyv metonom Kitemana-Jle3opma.
2.3. BuzHauyenHs koeilieHTy BHYTPIIIHBOTO TepTs 32 CTOKCOM.

2.4. BusnaueHHs KOe]ili€HTY TETIONPOBITHOCTI TBEPAUX Ti.

2.5. Bu3HauyeHHs 3MiHU €HTPOMI] PH MJIaBJIEHHI 0JIOBA.
Mopayasb 3. Enexktpuka

3.1. HocnimkeHHs eIeKTPOCTaTUYHOTO MOJIS.
3.2. BuzHaueHHs OMIYHOT'O OIIOPY METOJOM MICTKA YiTCTOHA.
3.3. locnipkeHHs TeMIepaTypHOI 3aJIeKHOCT] OIIOPY MeTaiy.

3.4. Bu3HaveHHs €.p.C. TAIbBAHIYHOTO €JIEMEHTa METOI0M KOMITCHCAIT1.

Mopnyas 4. EnekTpomaraeTusm
4.1. BUBueHHsI MarHiTHOT'O TOJISI TOHKOI KOTYIIIKH.

4.2. BuzHaueHHs TOPU30HTAJIBHOT CKJIAJI0BOI HAIIPYKEHOCTI MAarHiTHOTO MOJIs 3eMJIi 32 JJOTIOMOTOI0
TaHI'€HC-TAJIbBAHOMETPA.

4.3. BumiproBaHHs IIUPKYJIALIT HAPY>KEHOCT1 MarHiTHOTO IOJIS COJIEHOI/A.

4.4. BuzHaueHHs MarHiTHOI IHAYKII1 TIOJISt CONIEHOifa OaTiCTHYHUM METOIOM.

4.5 Bu3HaueHHS MUTOMOTO 3apsAy €JIeKTpOHa METOJOM MarHeTpoHa.

4.6 BuzHaueHHs J0orapupMIdHOrO JEKPEMEHTY 3aracaHHs KOJIMBaHb (iI3MYHOTO MAasTHUKA.

4.7. BuB4yeHHs1 €JIEKTPOHHOTO ocumiorpada Ta TOCHIDKEHHS 3 HOTO JOMOMOTOI0 CKJIaJaHHS B3a€EMHO-
NEePIEHANKYISIPHUX KOJTUBaHb.

Moayas 5. OnTuka

5.1. Bu3HaueHHs TOBKHMHU XBUJII CBITJIA 33 JONOMOT010 Kisens HpioToHa.

5.2. BuzHaueHHs TOBXXMHU XBUJII CBITJIA 32 1I0OMOT 00 Oinpusmu dpenens.

5.3. Bu3Ha4eHHs JOBXHMHU XBUJI1 CBITJIA 33 JOMOMOTOI0 TU(PPAKIIHHOT IPpaTKH.

5.4. TlepeBipka 3axkoHy Maitoca.

5.5. Bu3Ha4yeHHs KOHLIEHTpAIlil ONTHYHO-aKTUBHUX PEYOBUH MOJISPUMETPOM.

5.6. Buznauenns cranoi Credana-bonpimana ta cranoi [1manka 3a 101moMororw ONTUYHOTO MipoMeTpa.
5.7. ocnimkeHHs 3aJ1eKHOCTI (POTOCTPYMY HACHUEHHS Bijl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [1nanka merogom Jlykipcekoro.

Monayasb 6. EjileMeHTH KBAaHTOBOI MeXaHikM, pi3uku atoma Tta saapa



6.1. BUBYEeHHS CIIEKTPiB BUIIPOMIHIOBAHHS T'a3iB.
6.2. BuB4eHHSI ONTUYHOIO KBAHTOBOT'O T'€HEpATOpA.
6.3. BuB4YeHHS 3aJI€’)KHOCTI ONOPY HAIiBIPOBIIHUKIB BiJ] TEMIIEpAaTypH i BU3HAYEHHS €Heprii akTUBAaIlii.
6.4. Bu3HaueHHS KOHIIEHTpAIIil 1 PyXJIMBOCTI HOCIiB CTPyMY B HalliBIIPOBITHUKAX.
6.5. locnimkeHHs HAIiBIPOBITHUKOBOTO TPIOAY.

7.1. Bu3HaueHHS aKTUBHOCTI PaJiOHYKIIITY.

7.2. BuzHaueHHs Koe(ilieHTy MOTJIMHAHHS Y — IPOMEHIB.

7.3. Bu3HaueHHS TIepioly HAmiBpO3Maay paaioaKTUBHOTO 130TOITY

Temu MPAKTUIHHUX 3aHATH

Ne Hazpa temu Kinpk
3/m ICTb
TOAMH

1 Monayas 1. Tema 1. 1
1.1. KinemaTuka Ta AMHAMIKA NOCTYNAJBHOIO PYXY
[Tapametpu  pyxy  (paniyc-BeKTOp, MEpEeMIlllEHHS, MIBUAKICTb, MPUCKOPECHHS).
[Ipsmoniniiiawii 1 KpuBOMiHIHHKE pyX. Tpaekropis. KiHemaTnka mocTynajibHOTO PyXy.

Junamika noctynansHoro pyxy. Cuma, maca. 3akoH 30epexeHHs KiIbKocTi pyxy. Pobora,
€HEepris, HOTYXKHICTh. 3aKOH 30€peKEHHsI eHeprii.

2 | Tema 2. 1
1.2. KinemaTuka Ta AnHaMika 00epTaJbHOI0 pyxXy
[Tapamerpu pyxy. Kinemaruka oGepraibHOro pyxy. MomeHT cuiu. MOMEHT iHepuii.
MowmenT iHepuii mMarepiambHOi TOYKH Ta TBepaoro Tima. Teopema Illteiinepa. MomeHT
1HepIii qucKa, MUIIIHIPA, CTEPXKHS BITHOCHO PI3HUX OCEH.

3 | Teopema lllteitnepa. MoMeHT iHEpIIii IUCKa, IMITIHAPA, CTEPIKHS BITHOCHO PI3HUX OCEH. 1
PoOota, eHepris, MOTYXHICTb HpU OOEpTalLHOMY pyci. 3aKOH 30€pe’KeHHS MOMEHTY
KUIBKOCT1 PyXY.

4 | Tema 3. 1
1.3. KinemaTuka Ta AMHAMiKa KOJIMBAJIbHOI0 PyXy
Masthauku. Ilapamerpu konuBaHb. BinbHi konuBaHHs. IIIBuAKICTB, NPUCKOpPEHHS Ta
€HepTist KOJIMBAIBHOTO PyXYy.

Bumymeni konauBanHs. Pe3onaHc.
XBuii, MexaHi3M ix yTBopeHHs. PiBHsHHS xBuwiil. JloBkuHa XBwil. 3BYK, HOro
XapaKTePUCTHUKH.

5 | Tema4. 1

1.4. Cuin.

Cwita TsoKiHHSL. 3aKOH BCECBITHBOTO TSIKIHHS.

Cunu npy>xHocTi. 3akoH ['yka B 1Box hopmax 3amucy. Moayns FOnra. ledpopmariii
peasbHUX TiJI.

Cuna tepts. Buau tepts. KoedinieHT TepTs. 3aieXHICTh CHIIM TEPTA Bij MIBUIKOCTI PyXy
Ta iHmMX ¢akropis. BuyTpimHe TepTs. 3akoH HproTOHA AJ11 BHYTPIIIHBOTO TEPTSL.

6 | Moayan 2. Tema 1. 1

2.1. MoJieKkyasipHO-KiHETUYHA Teopisl ilealbHUX rasis

OcHOBHE piBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOpii i/]ealbHUX Ta3iB.
MounekynsapHO-KiHeTUYHA 1HTepnpeTaris Temneparypu. CepeaHs KIHETHYHA €HEPTist
MOJIEKYJIH. 3aKOH PiIBHOMIPHOTO PO3IOJILITY €HEprii 3a CTYHeHSIMHU BiIIbHOCTI.

7 | 3akoH MakcBena mpo po3moia MoJeKy ra3y 3a mBuakocTsmu. Jocmin ltepua. Po3momin 1
Bonbimmana. bapomerpuuna dhopmyna.

8 | Tema 2. 1

2.2. SIBuia nepeHocy
CepenHe 4yMclO 3ITKHEHb 1 CepefHs JOBXKHHA BUIBHOTO MpoOiry Mousekyi.l'panieHt




¢izuynoi  BenmmumHM.  udyszig, 3akon  @Pika.  BHyTpimme  TepTs,  3aKOH
Hrrotona. TermmonpoBinHicTh. 3akoH Dyp'e. 3aragpHa XapaKTEPUCTHKA SBHII IEPEHOCY.

9 | Tema 3. 2
2.3. OCHOBH TepMOAMHAMIKH
Po6ota ra3y npu 3MiHi 00’emy. BHyTpimHs eHepris TepMoauHaMiuyHOi cucteMu. [lepumii
3aKOH TEPMOJAMHAMIKH, HOTO 3aCTOCYBaHHS JIO PI3HUX 130MPOIIECiB y razax. TemioeMHOCTi
ineampHoro razy Cp i Cy. Pobota ra3y B pi3HHX i3omporecax. AmiabaTudHuii mporiec.
PiBusinnsg [lyacona.

10 | HampaBnenictp mporeciB npupond. Jlpyruii 3akoH TepMOJUHAMIKKA. 3BOPOTHIN 1 1
He3BopoTHiK npouecu. Lukn Kapro. KKJI nukny Kapao. EnTpormist ta i ¢izuunuii 3micT.
[TpuHIMT 3pOCTaHHS SHTPOTII].

11 | MoayJas 3. Tema 1. 1
3.1. EnexkTpocTaTiyHe noJie Ta Horo XapakTepucTHKU
3akon Kynona. Enextpuune mone. HampyskeHicTs enekTpuyHoro moss. HampyskeHicTh
1ol TOYKOBOTO 3apsimy. llpuHmmm cynepro3umii enekTpuyHux moidiB. PoGora B
enekTpoctatuyHoMy Todi. [ToTeHItian, pi3HUIS NOTEHIiATIB.

12 | EnextpoeMHicTs mpoBimHuKa. KonHaeHcaTtopu. €MHICTh TUIOCKOTO, IWIIHIPHYHOTO, 1
chepuuHOro KoHaeHcaTopiB. EnexkrpoeMHicTs 3eMiti. EMHICTh CUCTEMU KOHJIEHCATOPIB.

Enepris cucremu enekTpuuHuX 3apsaiB. EHepris 3apsypkeHoro mpoBigauka. EHepris, sika
HAKOMMYEHa y KOHJEHCATopi, ii 00'eMHa I'yCTHHA.

13 | Tema 2. 1
3.2. 3aKOHM MOCTIHHOTO CTPYMY
Enextpuunuii ctpym Ta ioro xapakrtepuctuku. Cuna ta ryctua ctpymy. E.P.C. JIxepena
ctpymy. [lagiHHs HanpyTu Ta eneKTpopyLIiiiHa cuma.
3akonu OmMa. EnexkTponpoBiiHICTh, eIeKTpuYHMA omip. 3akoH Jikoyns-JIeHna.

14 | 3akonu Kipxroda. Buxopucranns 3akoHiB Kipxroda s po3paxyHKy eJIeKTPUUYHHUX 1
ki1.3akonn Oma Ta Jxoyns-Jlenna y nudepeniianbHii hopmi.

15 | EnextpuuHuii cTpymM B enekTpoiitax. 3akoHu Papazges. Po3psaum B razax. Crpym y 1
BakyywMmi. JlamMmnoBi f1ioa Ta Tpio.

15roa

IIponoB:keHHs1 TAGAUIL

No Ha3Ba Temu Kinbx

3/m 1CTh

TOAMH

1 Monyab 4. Tema 1. 1
4.1. MaruiTHe noJie
Jis MarHiTHOro mojsi Ha MPOBIAHHUK 13 CTpyMOM. 3akoH Amnepa. MarHiTHa 1HIYKIS.
MarsiTHi CHJIOBI JIiHIi.

2 | 3akon bio — CaBapa - Jlamaca Ta HOro 3acTOCyBaHHS J0 PO3PaxyHKY MarHiTHHX IOJIiB 1
OpSAMOJIIHIHHOTO Ta KUIbLIEBOTO cTpyMiB. HampykeHicts MmarHiTHOro moussa. Pyx
3apsAHKEHUX YaCTUHOK y Mar"iTHomy moii. Cuna Jlopenma. Edext Xomna.

3 | Tema 2. 1
4.2. EnekTpoMarHiTHa iHayKIis
OcHOBHHUI 3aKOH eJleKTpoMarHiTHOi iHAykmii. 3akon @apazges, mnpaBwio JleHra.
CaMOiHayKIIis Ta B3aEMOIH Ty KITisI.

EnexTpoHHMI MeXaHI3M eNeKTPOMAarHiTHOI 1HAyKIii. MarHiTHUHA TOTiK. [HAYKTUBHICTB.
Eneprist MaraiTHOTO 1M0JIs1, 00'€MHA TYCTHHA €HEpTii.
4 | Tema 3. 1

4.3. Ej1leKTpOMArHiTHI KOJIMBAHHS | XBHJII




KonuBanus B enexkTpuyHoMmy KoOHTypi. JludepeHuianbHe Ta KiHEMaTHYHE pPIBHSIHHA
konuBaHb. [lapamerpu KonmBaHb. BisibHI KonuBaHHs. JloaBaHHS KOJWBAHb.

5 | 3aracaroui KonMBaHHS. 3MyIIeHI KONWBaHHA. Pe3onaHc. ABTokonmBaHHS. Binkpuruit 1
eJICKTPUIHHUI KOHTYp. BibpaTop.

EnextpomarHiTHi XBuji, iX xapakrepucTuku. Josxuna xBuii. Illkana enekTpoMaraiTHuX
XBUWJIb.

6 | Moayas 5. Tema 1. 1
5.1. 'eomeTpuyHa onTHKA
3akoHU BiAOWBaHHS Ta 3ajJoMJeHHA cBiTia. [loBHe BHyTpimHe BinOuBanHs. lloscHeHHSs
3aKOHIB T'€OMETPUYHOI ONTHKH 3a JJONIOMOI 00 NpuHImny ['toirexca.

7 | Tema 2. 1
5.2. XBHj1b0OBa ONTHKA
Inrepdepenuis xBuib. I[HTEpdepeHmis cBiTiaa, 1 ocobiuBocTi. MeTon onepKaHHS
KOTEPEHTHHUX JDKepeln cBiTia. [HaTtepdepeniiiini cxemu. [HTepdepeHiiiss B TOHKUX IUTIBKaX.
3acTocyBaHHSA SBUIIA iHTEpEPEHIIiT CBITIA.

8 | Audpakiis XBuib, il HOSCHEHHS 3a qornomMororo npunuumny ['toirenca. [lpunnun [roitrenca 1
- @penens. [udpakiis BiJ TOYKOBOTO JKEpeNa Ta B MapalielbHUX MpoMeHsx. Judpakiis
Ha OTBODI, JUCKY, iinuHi. J{udpakuiitna pemitka (rpaTka), ii 3acTocyBaHHs.

9 | Ionspuzanis ceitna. [loasiitne mpomenesanomienHs. 3akoH Manroca. [lomspusanis npu 1
B1JIOMBaHHI Ta 3QJIOMJICHHI CBITJIa HAa TPAHMIII IBOX JIICJICKTPHKIB.

Hucniepcis cBiTna. HopmansHa Ta aHopmainbHa aucrepcis. [lornmuuanas cBiTina. 3akoH
byrepa - Jlambepta. KoedinieHT norinuHaHHs.

10 | Tema 3. 1
5.3. KBanTtoBa onTuka
3aKOHHU TEIJIOBOr0 BUIPOMiHIOBaHHA. Po3mojin eHeprii B crnekTpi abCONIOTHO YOPHOTO
Tina. 3akoHu Credana-bonpumana 1 Bina. ['inore3a Ilnanka. Ksantn. OnTuuna
nipomerpisi.

11 | 3akonu 30BHimHBOrO (oroedexty. PiBHsHHS ElfHmreitna mis doroedexty. IloscHeHHs 1
3aKOHIB ()OTOE(EeKTy 3a JONOMOIOI KBAaHTOBHX YSBIEHb IPO CBITIO. 3aCTOCYBaHHS
doroedekrty. Tuck cpiria. KopnyckyasipHO-XBHIbOBUH Tyalli3M.

12 | Moayas 6. Tema 1. 1
6.1. XBHIbOBI BJIACTHBOCTi YACTHHOK
I'inote3a ne bpoiins. Jludpakuist enekTpoHiB. XBUIbOBI BIACTUBOCTI €I€KTPOHA. XBUIIbOB1
BJIACTUBOCTI YaCTHHOK.

13 | Tema 2. 1
6.2. Atom
3aKOHOMIPHOCTI B CHIEKTPi aToMapHOro BoJHI0. [l1aneTapHa Moziens aroma.

[Toctynatu bopa. Paniycu cramionapuux op6iT. EHepreTuuHuii cnekTp aroma BOIHIO.
[Tpunumn [Tayini 1 po3MoAiT eIeKTPOHIB 3a CTallloHapHUMHU cTaHamMu. CeKTpy aTOMIB.

14 | Tema 3. 1
6.3. CTpyKTypa aToOMHOI0 si/ipa
Posmipu Ta ckman spep. Hyxmonu. 3apsioBe Ta MacoBe umcna. I3otonu. Bzaemonis
HykiIoHIB. Enepris 3B'a3ky. Jledexkr macu.3akoH pa/lloaKTUBHOTO po3nary. AKTHUBHICTB,
cTajia po3najy, nepioj HaliBpO3May.

15 | [lomin Baxkkux saep, KoedillieHT PO3MHOXKEHHS HEUTpoHiB. JlaHIforoBa peaxiis. 1

Kputnuna waca. [3oromm, iXx BuKOpucTaHHS. Peakiii TepMOSIEpHOTO CHHTE3Y.
EnemenTapni yactuaku. KBapku.

15




o. Temu camocTiiinoi po6oTn

Ne Kinbx
3/m Haspa temu 1CTh
TOAMH
2 1.1. 3HaxomKeHHs MIBUAKOCTI Ta MPUCKOPEHHS 3a 33JaHUM PIBHSHHSM PyXy Ta MoOyI0Ba 2
rpadikiB 3anexHocTel X(t), vx(t) Ta ax(t).
3 | 1.2. Anasiorii MiX IOCTyIaJbHUM Ta 00€PTATHHUM PYXOM. 1
4 | 1.3. MaremaruyHuii, Gpi3U4HUN Ta MPYKUHHUI MasTHUKH: TEPioJl Ta 4acTOTa KOJIMBaHb, 1
nudepeHiiaibHe PiBHSIHHSI TApMOHIYHUX KOJIUBAHb.
&) 1.4. ITpy>kHi BIacTUBOCTI TBepAMX TiJ. /liarpamu po3Tsry. 1
6 2.1. Po3noainim MakcBena Tta bonbiimana. OO4HCIICHHS MIBUIKOCTI MOJICKYJIA TIPH 3a/1aHIi 2
TEMIIepaTypi.
7 | 2.2. Tunu TermnooOMiHy. 1
8 | 2.3. Pobora razy B izonpouecax. 3HaX0/UKEHHSI poOOTH ra3y Ta KoedimieHTa KOPUCHOI IS 2
33JJaHOT'O LIHUKJTY.
9 | 3.1. 30o0paxkeHHS CHJIOBHX Ta E€KBIMOTECHIIAJTHHUX JIIHIA HABKOJO 00’ €KTIB 3a1aHOi POpMH, 2
PO3paxyHOK HAIPY>KEHOCTI Ha BIJICTaHI BiJI 3apsJDKEHOTO Tijia.
10 | 3.2. 3acrocyBanHs 3akoHiB Oma B audepeHuianbHiil Ta iHTerpanbHiii dopma. [Ipasuia 3
Kipxroda.
Bceboro camocrtiiinoi podoru: 15 roa.
1 | CamocrTiifHa TATOTOBKA CTYJEHTIB 0 J1a0OpaTOpPHUX 1 TPAKTUYHUX 3aHATH Ha mpoTs3i | 15
ceMecTpy
2 4.1. Po3paxyHOK IHAYKIIIi Mar"iTHOro MOJjs B TOYIll Ha BIJCTaHI B MPOBITHUKA 31 2
CTPYMOM.
3 | 4.2. ObuncneHHs poOOTH UL PAMKH 31 CTPYMOM, sika 00€pTa€ThCSI B MATHITHOMY TIOJII. 2
4 | 4.3. KonuBanus B LC-KOHTYpi: 3aKOHM 3MiHM 3apsily, CTpyMy Ta Hampyru, 4acToTa Ta 1
nepioj] KOJMBaHb.
5 | 5.1. TlobynoBa 300pakeHb B 30HMpanbHId Ta po3citoBalibHIM JiH3ax. XiJA NPOMEHIB Yy 1
MIKpPOCKOIII.
6 | 5.2. Inrepdepenuiini cxemu. [HTepdepeHinisi B TOHKHUX IUTIBKAX. 2
7 | 5.3. BHyTpimHiii, 30BHIIIHINA Ta BeHTUIbHUN (oToedekTn. UepBoHa Mexa (oToedexTy s 2
MeETaJliB.
8 | 6.1. Iudpaxiis eleKTpOHiB, 1110 MPONUIIIN HPUCKOPIOIOYY PI3HUIIIO MOTEHLIaiB. XBUJIS J1€ 1
bpoiins a1 MakKpOCKOMIYHUX TiJI.
9 6.2. CiekTpu BUIIPOMIHIOBaHHS Ta MOTJIMHAHHSI CBITIa BOJHEBOMOJIOHIMH 10HAMH. 2
10 | 6.3. SnepHi peakmii. EmemMeHTapHi YaCTHHKH Ta 1X KIacH(iKaIlis. 2

Ycboro camoctiiiHoi podotu: 15 roj.

6. Metoau Ta 3ac00M JIarHOCTUKHU pe3y/IbTaTiB HABYAHHS:

Ex3amen;

ycHe a00 NMUChbMOBE ONUTYBaHHS;

MOJIyJIbHE TECTYBAaHHS;

pedepartu, ece;

3aXUCT TaOOPATOPHUX Ta MPAKTUYHUX POOIT;
Npe3eHTallii Ta BUCTYIIM Ha HAYKOBUX 3aX0/1aX.

7. MeTOoaM HABYAHHS .

CJIOBECHUN METOJI (JICKIIis);
MPaKTUYHUN MeTOJ (JJa0opaTOpHI 3aHATTS);




- po6oTa 3 HaBYAIbHO-METOANYHOIO JIITEPATypOro (KOHCIIEKTYBaHHS);

- caMoCTiitHa poOoTa (BUKOHAHHS 3aBaHb).

8. OuiHoBaHHA pe3yJIbTATIB HABYAHHS.
OriHOBaHHS 3HAHb 3J00yBava BWINOI OCBITH BigOyBaeTbest 3a 100-0anmpHOIO MMIKAIOKO 1
MEPEBOJUTHCS B HAIIIOHATBHY OLIHKY 3TiAHO YUHHOTO «Il0J0XKEeHHS Mpo eK3aMeHM Ta 3alliKH
y HYBIll Ykpainn»

8.1 Po3nmozaiJs 0aJ1iB 32 BUAAMH HABYAJILHOI JiJILHOCTI

Bupa HaBYaJIBLHOI AISVIBHOCTI Pe3yabTaTn HaBYaAHHSA OuiHroBaHHA
Monyns 1. Mexanika.
Jlaboparopue 3anarts 1. Berynm g0 5
7a00paTOpHOTO  TPAaKTUKyMy. Teopis
noxuOoK. BumiproBasibHI NpUIaIu.
Camocriiina po6ora 1 B cricky CP 5
[TpakTuune 3auarts 1. Bapiantu 3amau 3anayi mo BapiaHty 5
JUIsl BUKOHAHHS JIOMAIIHIX 3aBJIaHb
JlaGopatopue 3ansarTs 2. JlaGoparopHa KP 1o teopii moxu6ox. 5
poGota 1. BusHaueHHs NPUCKOPEHHS 3BiT 1o 1abopaTopHil podOTi
BUIBHOIO IAIiHHA 3a  JOIIOMOTIOXO
MaTeMaTHYHOTO MasiTHUKA
CamocriiiHa po6ota 2 B ciiucky CP 5
[TpakTruHe 3aHATTA 2 3agadi O BapiaHTy 5
JlaboparopHe 3aHaTTA 3. BukoHaHHd 3BIT 10 J1abopaTopHii poOOTI 5)
nabopaTopHoi poOoTH Mo rpadiky
[IpakTrune 3aHsATTS 3. 3amadi 1o BapiaHTy 5)
JlaGopatopHe 3aHATTs 4. BukoHaHHA 3BiT 1o 1abopaTOpHii poOOTI 5
nabopaTopHoi poboTH o rpadiky
CamocriitHa po6ora 3 B ciiucky CP 5
[IpakTrune 3aHsATTS 4. 3aiadi 1o BapiaHTy 5)
JlaboparopHe 3aHATTA 5. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
[IpakTnune 3aHsTTA 5 3aaui o BapiaHTy. 5+25=30
MoayJ/ibHa KOHTPOJbHA podoTa 1.
Bceboro 3a moayisiem 1 100
Moayas 2
Jlaboparopue 3ansaTrrs 1. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
CamocriitHa po0GoTa 4 B criucky CP 5)
[Ipaktuune 3anarTs 1. 3angadi o BapiaHTy 5
Jlaboparopue 3aHATTA 2. . BuKOHaHHS 3BIT 10 J1abopaTopHiit poOOTI 5)
nabopaTtopHoi podoTu 1o rpadiky
[IpakTuune 3aHATTS 2 3amadi 1o BapiaHTy 5
JlaGopaTtopHe 3aHsaTTs 3. BukoHanHs 3BIT 110 JIaGOpaTOpHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
CawmocriitHa po6ora 5 B criucky CP 5
[IpakTnune 3aHaTTA 3. 3amadi o BapiaHTy 5)
JlaGopaTtopHe 3aHsaTTs 4. BukoHanHs 3BIT 110 JIaGOpaTOpHiil poOOTI 5




nabopaTtopHoi poOoTH 1o rpadiky

Camocriitna po6ora 6 B ciiucky CP 5)

[IpakTrune 3aHTTS 4. 3aiadi 1o BapiaHTy 5

JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5

n1abopaTopHOi PoOOTH 1O Tpadiky

[IpakTuune 3aHATTA 5 3anmaygi mo BapiaHTy. 5+25=30
MoayJibHa KOHTPOJIbHA podoTa 2.

Beboro 3a moayJsem 2 100
Moayas 3

JlaGopatopue 3anarts 1. BukoHaHHs 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu o rpadiky

Camocriitna po6ora 7 B ciiucky CP 5

[Ipaktuune 3ansaTrs 1. 3anmadi mo BapiaHty )

Jlaboparopue 3aHATTa 2. . BuKOHaHHA 3BiT 1o abopaTopHii podoTi 5)

nabopaTopHOi PoOOTH 1O Tpadiky

Camocriiina po6ora 8 B criucky CP 5

[IpakTrune 3aHATTSA 2 3anayi mo BapiaHty 5

JlaGoparopHe 3aHsATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii podOTi 5

nabopaTopHOi PoOOTH 1O Tpadiky

Camocriitna po6ora 9 B criucky CP 5

[Ipaktuune 3aHATTSA 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTs 4. Bukonanus 3BIT o 1abopaTopHiit poOOTI 5

1abopaTopHoi poboTH o rpadiky

CamocriiiHa po6ota 10 B ciiucky CP 5

[IpakTrune 3aHsATTS 4. 3amadi 1o BapiaHTy 5)

JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 1o 1abopaTOpHii poOOTI 5

1abopaTopHoi poboTH o rpadiky

[IpakTnyne 3aHaTTA 5 3ajaui 1O BapiaHTYy. 5+30=35
MojayJ/ibHa KOHTPOJbHA podoTa 3.

Bceboro 3a mogyaem 3 100

HapuanbHa po6ora (M1 + M2+M3)/3*%0,7 <70

IMincymkoBa KOHTPOJBLHA podoTa 30

Bceboro 3a kype

(HaBuanbHa podora + 3aiik) < 100

Monayasb 4
Beryn no npaktukymy M4, M5, M6 3BIT 10 J1abopaTopHiit poOOTI 5)
Buxonanus naGopaTtopHoi poOoTH 1O
rpadiky
CamocriitHa pobora 1 B criucky CP 5)
[IpakTuune 3ansrra 1. Bapiantu 3agau 3anadyi Mo BapiaHTy 5)
JUIs BUKOHAHHS IOMAIlIHiX 3aBJIaHb
JlaGopaTopue 3anarts 2. BukoHaHHs KP 1o teopii moxuOox. 5
n1abopaTopHoi pobOTH MO TpadiKyro 3BIT Mo 1abopaTopHiit pobOTi
[IpakTuuHe 3aHATTS 2 5
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH MO TpadiKy
Camocriiina po6ora 2 B ciiucky CP 5)
[IpakTuune 3aHATTS 3. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 4. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
nabopaTopHOi poOOTH 1O Tpadiky
Camocriitna po6ora 3 B ciiucky CP 5)




[IpakTuune 3aHATTA 4.

3angadi O BapiaHTy

5

JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
nJabopaTopHOi PoOOTH 1O Tpadiky
[IpakTuune 3aHATTS 5 3amayi 1o BapiaHTy. 5+35=40
MopayJibHa KOHTPOJIbHA podoTa 4.
Bceboro 3a moay.aem 4 100
Moayasb 5
Buxonanust nabopatopHoi poOoTH 1Mo 3BiT 1o nabopaTopHii podoTi 5
rpadiky
Camocriitna po6ora 4 B criucky CP 5
[Ipaktuune 3ansatTs 1. Bapiantu 3agau 3amadi o BapiaHTy 5
JUIsl BAKOHAHHS JIOMAIIIHIX 3aB/IaHb
JlabopaTopue 3auarts 2. BukoHaHHs KP mo Teopii moxubox. )
nabopatopHoi poboTH Mo rpadikyro 3BiT mo 1abopaTopHiil pobOTi
CamocriiiHa po6ora 5 B ciiucky CP 5
[MpakTiuHe 3aHATTS 2 5
JlaGoparopHe 3aHATTs 3. BukoHaHHS 3BiT 1o 1abopaTopHii podOTi 5
nabopaTopHOi PoOOTH 1O Tpadiky
Camocriitna po6ora 6 B criucky CP 5
[Ipaktrune 3aHsATTSA 3. 3anayi mo BapiaHty 5
Jlaboparopue 3auaTTs 4. BukoHanus 3BIT o 1abopaTopHiit poOOTi 5
nabopaTtopHoi podoTu 1o rpadiky
CamocriitHa pobGoTta 7 B criucky CP 5)
[Ipaktrune 3aHsATTS 4. 3amadi 1o BapiaHTy 5)
JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 1o JabopaToOpHii poOOTI 5
1abopaTopHoi poboTH o rpadiky
[IpakTnyne 3aHaTTA 5 3ajaui 1O BapiaHTYy. 5+30=35
MoayabHa KOHTPOJIbHA podoTa 5.
Bceboro 3a mogyaem S 100
Monyab 6
Buxonanus naGopatopHoi poGoTu 1o 3BiT 1o 1abopaTopHii poOOTI 5
rpadiky
CamocriiiHa po6ora 8 B ciiucky CP 5
[Ipaktuune 3anusatTs 1. Bapiantu 3agau 3anaui o BapiaHTy 5
JUTsl BUKOHAHHS JIOMAITHIX 3aBJIaHb
JlabopaTopue 3anarts 2. BukoHaHHs KP 1o teopii moxuOox. 5
1abopaToOpHOi POOOTH MO Tpadikyro 3BIT 110 JIaOOpaTOPHii poOOTI
CamocriitHa po6oTa 9 B criucky CP 5)
[IpakTuune 3aHsTTA 2 5)
JlaGopatopHe 3aHATTS 3. BukoHaHHA 3BiT 1o 1abopaTopHii poOOTi 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa po6ora 10 B ciiucky CP 5
[IpakTrune 3aHATTS 3. 3a;adi 1o BapiaHTy 5
JlaGopaTtopHe 3aHsaTTs 4. BukoHanHs 3BIT 110 JIaGOpaTOPHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
[IpakTuune 3aHATTA 4. 3amgadi O BapiaHTy 5)
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHTy. 5+35=40

MoayJibHa KOHTPOJIbHA podoTa 6.




Bceboro 3a moagyJiem 6 | 100

Hagpuanbha poGorta (M4 + M5+M6)/3 *0,7<70
Ex3amen 30 ‘ 30
Bceboro (HaB4yaabHa po0oTa + ex3amen) < 100

8.2. Ilkaya ouiHIOBaHHS 3HAHB 3100yBa4a BHII0I OCBITH

. . . O1iHKa 3a HaIllOHAJIBHOIO CUCTEMOIO
PeiiTunr 3100yBava BUIIOT OCBITH, Oaln .
(ex3aMeHM/3aITIKH )
90-100 BIIMIHHO
74-89 no0pe
60-73 3a10B1JIBHO
0-59 HE3aI0B1IBHO

8.3. IloJiTHKA OLiHIOBAHHSA

IoaiTuka moao poOoTH, sKI 3HaOThCS 13 MOPYIIEHHSM TEpMiHIB 0€3 TMOBaXHUX MPHUMH,
AeIaliHIB Ta OLIIHIOIOTHCS HA HWXKYY OIIHKY. [lepeckiiaganns MoaymiB BifOyBa€eThCs 13 103BOITY
nepecKJIaIaHHs JIEKTOpa 33 HasiBHOCTI MOBAKHHUX MMPUYHH (HATPUKIIAJL, JIIKAPHSHHUMN).

IosiTuka mono CTHMCYBaHHS IIiJ] 4aCc KOHTPOJBHHUX pOOIT Ta ek3aMmeHiB 3a0opoHeHi (B T.4. i3
aKajaeMiaHOl BUKOPHUCTAHHSIM MOOUIBHUX JieBaiiciB). Pedepat MOBHMHHI MaTH KOPEKTHI
A00poyecHOCTI TEKCTOBI IOCUJIAaHHS] HA BUKOPUCTAHY JIITEPATypy

MouiTuka moo Bi,[[BiL[YBaHI:IH 3aHATh € OOOB’S3KOBHUM. 3a o6’eKTHB§Hx NPUIHH (Hal:[pI/IKJ'IaI[,
pixpiTyBanna XBopo6a,v MDKHAPOJIHE CTa)KYBaHHSI)' HaBYaHHS MOXK€ BiZIOYBaTHCh 1HAWBITyaTbHO

(B oH-71aiiH (opMi 3a MOTOJKEHHSM 13 JIeKaHOM (PaKyJIbTETY)

9.HaBYyaJILHO-MEeTOAUYHE 320€e3MeYeHH

- CICKTPOHHMI HAaBUAJHHUH KypC HABUAJILHOI TUCHUILIIHA HAa HAaBYAIHHOMY TOPTai
HVYBill Ykpainu eLearn:
- 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 mpe3eHTallli (B €IeKTPOHHOMY BUIJISIIL);
- MiAPYYHUKHU, HABYAJIbH1 OCIOHUKH, MTPAKTUKYMU;
- METOAWYHI MaTepiayid MO0 BUBYCHHS HABYAIBHO! NUCIMIUIIHUA JJIS 3100yBadiB
BUIIOT OCBITH JICHHOI Ta 3a049HOI (popM 3100y TTS BUIIOT OCBITH.

10. PexomenoBaHi qxxepesna indopmanii

1.®i3uka. [linpyynuk 1ia BUIIMX HaBuadpbHUX 3aknafiiB. B.B. boiiko, f.0. ['ymentok,
ILII. Inein. PekomenaoBano no BumanHa Buenoro panoro HYBIll Vkpainu sk miapydHuK.
[Tinpyuynuk. Bugasaunrso JIIPA-K, 2019. — 548c.

2.®izuka. Iigpyunuk. PexomennoBano 1o BuaanHs Buenoro pagoro HYbill Vkpainu
sk miapyunuk. B.B. botiko, I'.I. bynax, 51.0.I'ymentok, ILI1. Inein K.: Jlipa-K, 2016. — 468c.


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

3.0i3uka. HaBuyajibHMH MNOCIOHMK CaMOCTIIIHOI pOOOTH CTYAEHTIB 1HXKEHEPHUX
crnierianpHOCTeN 3akiamiB Bumoi ocBitu / B.B. boiiko, f.0. I'ymenrok, M.B. Mamtora, B.II.
Yopmiii // K.: BugaBauirso “Jlipa-K”, 2022. — 644 c.

4. Mpaktukym 3 ¢isuku. PexomennoBano no BunmanHs Buenow pagoro HYBill
VYxpainu (mpot.NelO Bixg 26.04.2017p) Hauanenuii mociouuk. B.B.boiiko, Bigpmauenko
A.IL., ILIL.Lmein, S.0.'ymentok, M.B.Mamota KwuiB. Bugaaunrso HYbill Ykpaiau, 2017.
Kwuis. BunaBaunreo HYBill Ykpainu, 2017. 644 c.

5. boiiko B.B., Bigpmauenko A.Il., I'ymentok f.0., 3anoino 1.A., Inein I1.I1., Mantora
M.B., UYopniit B.Il. ®i3uuyauii npaktukyM. MeToauuHi BKa3iBKM JO BUKOHAHHS

1a00paTOPHUX POOIT B 3MIIIAHOMY Ta JUCTaHIIHHOMY pekuMi. KuiB: BumaBauumii neHtp
HYBIII Ykpainu, 2022. 340 c.

6.boitko B. B., Insin II. II., I'ymentoxk . O., Yopnii B. II., Mamora M. B.
JlaGopaTopHui po6oru 3 ¢isuku: MeToAM4YHI BKA3iBKM 70 BUKOHAHHS JIaDOpPaTOPHUX
poOir. Y.1. Moaymi 1,2,3. KuiB : Bunasanunii uentp HYbill Ykpainu, 2021. 40 c.

7. boitko B. B., Imein II. II., I'ymentoxk . O., Yopuiit B. II., Mamota M. B.
JlaGopaTopHi po6oTu 3 (izuku : MeTOAUYHI BKa3iBKH 0 BUKOHAHHS JIAOOPATOPHUX POOIT.
Y. II. Monymi 4,5,6. KuiB : BugaBuuuuii nentp HYbill Ykpainu, 2021. 30 c.

InTepHer - qxepesia

1. Kanan Youtube «KAD®EJIPA ®I3MKU HYBill YKPATHW»
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
Jata 3BepHenHs: 10.04.2025.

2. Mexanika. OCHOBHI ITOHSATTS.
URL.: https://www.youtube.com/watch?v=hyEul6F8baw
Hata 3BepHenHs: 10.04.2025

3. MonekynspHa dizuka. [TogaTox TepMOAMHAMIKHY.
URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I
Jara 3BepHenns: 10.04.2025

4. Enexrtpocraruka. Enekrpoemuicts. Konaencaropu.
URL.: https://www.youtube.com/watch?v=37E2Gc73HaA
Jara 3Bepnenns: 10.04.2025

5. MarnerusMm. OcHoBu. Enekrpuyna 1 MaraitHa B3aemoii. [HAyKilist MarHiTHOro MoJIs.
URL.: https://www.youtube.com/watch?app=desktop&v=_jReBOzCFLI
Jata 3BepHenHs: 10.04.2025

6. Ontuka. OCHOBHI ITOJIOKEHHS.
URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq_k-yHo
nata 3BepHeHHs: 10.04.2024

7. Tloptan: ®i3uka — Bikinenis.
URL:
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%B
B:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0



https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
https://www.youtube.com/watch?v=hyEul6F8baw
https://www.youtube.com/watch?v=fo2HE2tu_3I
https://www.youtube.com/watch?v=37E2Gc73HaA
https://www.youtube.com/watch?app=desktop&v=_jReBOzCFLI
https://www.youtube.com/watch?app=desktop&v=v64Vq_k-yHo
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

nata 3BepHeHHs: 10.04.2025



