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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 HEMOJKJIMBE BUBYCHHS IUCIMIUIIH IUKIY TpodeciitHoi miaroroBku (axiBmiB. BuBueHHs
¢izuku 3abe3neuye NMOrIMOIICHHS 3HAHb CTYJCHTIB MPO OCHOBHI BJIACTUBOCTI Martepii, 3aCBOEHHS METOiB
oJlepKaHHS JOCTOBIPHMX JaHUX Tpo (Hi3WYHI BIACTUBOCTI PEUYOBHUH, 3HAHHS HAWIPOCTIINIMX METO/IIB
BUMIPIOBaHHA MEXaHIYHUX, TEPMIYHUX, EICKTPUYHUX, MATHITHUX 1 ONITUYHUX BIACTUBOCTEH PEUOBHUH.

3apaanHs qucnMIUIiHM. Hajgatu cTygeHTaM JOCTaTHRO MIMPOKY TEOPETUYHY MIATOTOBKY B 001acTi
¢bi3uKH, BIACTUBOCTEH PEYOBHMH Ta MaTepialliB, Ka J03BOJIUTH OPIEHTYBATUCH y MOTOI HAYKOBOI 1 TEXHIYHOT
iH(dopmartii, BAKOPUCTOBYBATH B poOOTI (i3M4HI 3aKOHH; C(HOpMYyBaTH y CTYACHTIB HAYKOBHM CBITOTJISI,
PO3YMiHHS T'paHHIb 3aCTOCYBaHHS (DI3MYHHUX TEOpiil, BMIHHS OLIHIOBATH CTYIIHb JOCTOBIPHOCTI Pe3ysbTaTiB
eKCIIEPUMEHTAIPHIUX YW MaTeMaTWYHUX JIOCTI/UKEHb;, IIOYAaTKOBI HABUYKM MPOBEJICHHS BHUMIpPIOBaHb
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 «IHxUHIpUHT CIIEKTPOCHEPTCTUIHIX CUCTEM 3

B1JIHOBJIIOBAIbHUMH JKEPEIAMU»
XapakTepuCcTHKA HABYAJIbHOI IUCHUILIIHU

Bun 000B’s13K0Ba
3arangbHa KUIBKICTh TOSUH 120
Kinbkicte kpenutiB ECTS 4,0
KinbKicTh 3MICTOBUX MOJYJIiB 6
KypcoBuii mpoekt (pobora) -
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 3aHSITTS 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 HABYAJIbHOI M CUHUILTiHI
MeTo10 HaBUaNbHOI TUCHUIUTIHA “@i3uKka” € TOCHIIOBHE BUBUEHHS CTYJIEHTAMU OCHOBHHUX
3aKOHIB 1 TMOJOXKEHb (DI3UKK JJIs IMI3HAHHS 3arajlbHUX 3aKOHOMIPHOCTEH SIBHUII TPUPOJIH;
BUKOPHUCTAHHS JIAaHWX 3aKOHIB B ONEPATUBHOMY PO3B’sI3aHHI MPOOJIEM; OCBITIICHHS MOXIHBUX
MPUKIATHUX 3aCTOCYBaHb (PI3MYHUX METOIB 1 IPUJIAIiB Y IPAKTUYHIN AisUTBHOCTI.
3aBjaHHs HABYAJIBHOI IMCUUILIIHU “@Di3uKa’ HACTYIIHI:

CTBOpeHHS y CTYACHTIB JIOCTaTHHO IIMPOKOI MIATOTOBKU B Tally3i (hi13UKH, BOJOMIHHS
byHIaMeHTaIbHUMHU TMOHATTSAMHU Ta TEOPISIMH KJIACHYHOT Ta cy4acHOl (i3uku, 1o 3ade3neuye
iM e(eKTUBHE OMAaHyBaHHS CHEIIATbHUX MPEIMETIB i MOJAIbITYy MOKIUBICTE BUKOPUCTAHHS
(b13MYHUX MPUHIIMITIB.

Y pe3yabTaTi BUBYEHHS HABYAJIbHOI TUCHUILTIHM «Di3UKa» CTyeHT NOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUMHHU, OJIUHHUIII IX BUMIPIOBaHb, OCHOBH TE€OPii MOXUOOK 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 MailOyTHi# poOoTi;

- METOJM PO3B'S3yBaHHS NPaKTUYHUX (PI3MUHMX 3a]a4 Ta IpoOIIeM;

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

emimu:

- IPOBO/IUTH MAaTEMATUYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOUYHUCH (P13UMYHUMH MOJOKEHHIMHU, 3aKOHAMU 1 TEOPIIMHU, 3aCTOCOBYBATU
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 TPAKTUYHIN A1SIIBHOCTI,

- 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 nasuanns (IIPH):



[TPHOS5. 3Hatu ocHOBU Teopii
CNCKTPUYHAX KUT Ta yMITH BHKOPHUCTOBYBAaTH IX JUIS BUPIMICHHS MPAaKTHYHUX MPOOIEM Yy

npodeciitHiil AisSTBHOCTI.

eJ'IeKTpOMaFHlTHOFO 11014,

METOAN PO3PaXyHKY

[TPH17. Po3B’s3yBaTi CKJIAaHI CIICiai3oBaHl 3a/a4i 3 MPOEKTYBAaHHS 1 TEXHIYHOTO
0OCITyTOBYBaHHSI €IEKTPOMEXaHIYHUX CUCTEM, JIEKTPOYCTATKYBaHHS CIEKTPUYHUX CTaHIIIH,
M1JICTAHIIIM, CUCTEM Ta MEPEXK.

2. Tlporpama Ta CTPYKTYpa HaBYAJbHOI JUCHMILIIHU

KinpkicTs rogun

Ha3Bu 3MicTOBHX MOJIYJIIB i

JneHHa hopma

3aouna dhopma

TeM yChOT y TOMY YHUCITI YChOTO TOMY YHCIT
0 JeK | mp | 1 | iHA | c.p. n | mab | iHg | c.p.
1 2 3 4 5 6 7 8 10| 11 | 12 13
monyib 1. MEXAHIKA
Tema 1. Beryn. Kinematuka 3 1 1 1
Ta JUHAMIKa
MOCTYHAJILHOTO PYXY
Tema 2. Kinemartuka ta 5 1 1 2 1
JUHaMiKa 00epTaIbHOTO
pyxy
Tema 3. Kinemartuka ta 5 1 1 2 1
JMHaMIiKa KOJIMBAJILHOTO
pyxy
Tema 4.Cunn 5 1 1 2 1
Pazom 3a Mmoxynem 1 18 4 4 6 4

Moayab 2. MOJIEKYJIIPHA

DI3UKA TA TEPMOJHHAMIKA

cMecCTp
(M1+ M2+M 3)

Tewma 1. MonexysipHO- 5 1 1|2 1

KIHETHYHA Teopis

1leaJbHUX Tra3iB

Tema 2. SIBumia nepesocy 3 1 1 1

Tema 3. OcHoBHU 8 2 2 | 2 2

TEPMOJIMHAMIKH

Pa3om 3a Monynem 2 16 4 4 |1 4 4

monyib 3. EJIEKTPUKA

Tema 1. EnextpocraTtinune 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




KinekicTs rogusu
Ha3Bu 3mMicTOBHX MO/YJIiB neHHa popma 3aouna dhopma
i Tem yCbOI'O y TOMY YHUCII yCBhOTO TOMY YHCII
Jek | mp | nab | iHa | c.p. n| n | mab | iHg | c.p.
1 2 3 4 5 6 7 8 9110 11 | 12 13
monyib 4. EIEKTPOMATHETH3M
Tema 1. MaruiTHe nose 8 2 2 2 2
Tema 2. EnexrpoMarsitTHa 8 2 2 2 2
THTYKIIisT
Tema 3. EnexrpoMarsitai 8 2 2 2 2
KOJIMBaHHS 1 XBHII1
Pazom 3a Mmontyniem 4 24 6 6 6 6
moayib 5. OIITHKA
Tewma 1. ['eomeTpuuna 8 2 2 2 2
OIITHKA
Tema 2. XBUIbOBa 6 2 2 2
ONTHKA
Tema 3. KBaHTOBa ONTHKA 8 2 2 2 2
Pa3om 3a mogynem 5 22 6 6 4 6
monaynb 6. EAXEMEHTH ®ISUKH ATOMA TA AJIPA

Tema 1. XBuian0Bi 8 2 2 2 2
BJIACTHBOCTI YaCTUHOK
Tema 2. ATom 8 2 2 2 2
Tema 3. CtpykTypa 6 2 2 2
aTOMHOTO siipa
Pazom 3a Mmonryniem 6 22 6 6 4 6

Vcboro roaus 3a 2 68 18 | 18 | 14 18

cMecTp
(M4+M 5+M 6)
120 30 | 30 | 30 - 30
VYcporo rogux
3. Temmu jgexkuiu

No Kinpx
3/m HazBa Temu ICTh

TOOUH

moayJb 1. MEXAHIKA

1 Beryn 1

[Ipenmer ¢i3uku. Matepis 1 pyx. Popmu pyxy marepii. Meroau ¢izuuHUX
nochimkenb. @Di3uka Ta 1HIN HAayKd. 3B'SI30K (I3UKK 1 TEXHIKH, iX B3a€MHUUN BIUIMB.
BaxnuBicth BuBYeHHS (izuku Ay MalOyTHIX (axiBLIB y Taly3l €HEpPreTUKH
arporpoMHCIIOBOIO BUPOOHHMIITBA. MaTeMaTHyHMN amapaT, sK 3aci® JOCHi/KeHHA Ta
BIAKPUTTS (PI3MUHUX SBHIIL.

Tema 1.

1.1. KinemaTuka Ta JuHamMiKa MOCTyHaIbHOTO PyXY
[Mapamerpu  pyxy  (paaiyc-BeKTOp,  IEpEMILEHHsS,  [IBUAKICTb,  MPUCKOPEHHS).
[IpsimomiHifiHul 1 KpuBOMiHIMHUN pyx. Tpaektopis. KiHemaTnka mOCTynajabHOTO PYXY.
JluHamika nocrynainsHoro pyxy. Cuma, maca. 3akoH 30epekeHHs KiIbKocTi pyxy. Pobora,
€HEPTisl, MOTYXHICTh. 3aKOH 30€peKeHHs eHepTii.




Tema 2.
1.2. KinemaTuka Ta AuHaMika 00epTaIbHOTO PyXy
[Tapamerpu pyxy. Kinematnka obepranpHOro pyxy. MomeHT cuid. MOMEHT iHepuii.
MowmeHT iHepiii MarepiaabHOI TOYKHM Ta TBepaoro Tijga. Teopema Illreiinepa. MomeHT
iHepIii AucKa, MWIIHPA, CTEP>KHS BITHOCHO pi3HUX ocell. PoOGoTa, eHepris, HOTYKHICTh MPH
obepTanbHOMY pyci. 3aKOH 30€peKEHHS MOMEHTY KIJTbKOCTI PYyXYy.

Tema 3.
1.3. Kinematuka Ta AuHaAMiKa KOJUBAIBHOTO PyXY

Mastauku. [ludepennianbai Ta KiHEMaTHUHI PIBHSHHS KOJMWBaHb. [lapaMeTpu KOJIHMBaHb.
BinbHi xonuBanHA. IIBUAKICTh, IPUCKOPEHHS Ta €HEpris KoJMBalbHOro pyxy.CriagaHHs
KOJIMBaHb. 3aracaiodi konuBaHHs. JludepeHmianpHe Ta KiHEeMaTH4HE PIBHSIHHS KOJHBAHb.
ITapamerpu konuBaHb. [lekpemeHT 3aracaHHsa. Koediumient 3aracanns. Yac penaxcauii.
Anepionnyni konuBaHHS. Bumymeni komuBanHs. [lapamerpm xonmuBanb. Pe3zonaHc.
ABTOKOJIIMBaHHS. XBWJII, MeXaHi3M ix yTBopeHHs. PiBHAHHA XxBuii. JIOBXKMHA XBUIII.
XBUIbOBUH BeKTOp. AKycTHYHI XBuWii, ix xapaktepuctuku. Edexrt Horepa. 3Byk, #oro
XapaKTePUCTUKH.

Tema 4.
1.4. Cunu
KoncepBarupni cuctemu. Cuna TsOKIHHA. 3aKOH BCECBITHBOTO TsDKiHHS. I[IpuckopeHHs
BUTbHOTO majiHHsA. Pobora cwm TsokiHHS. KocMmiuni mBuakocTi. Caid mpyKHOCTI. 3aKoH
I'yka B n1BoX (opmax 3amucy. Moaynb FOunra. [lepopmarnii peanbuux tin.Cuna tepts. Buau
tepts. KoedimieHt Tepts. 3aexHiCTh CHIM TEPTS BiJ MIBHIKOCTI pyXy Ta IHIIHX (HaKTOPIB.
BuyTpimne Tepts. 3akoH HproTOHA /U1 BHYTPILTHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOJINMHAMIKA

Tema 1.

2.1. MonekynspHO-KIHETUYHA TeOpis i/lealbHUX Ta3iB
OcHOBHE DIBHSIHHS MOJIEKYJSIPHO-KIHETUYHOI Teopii iAeaidbHUX Ta3iB. MoleKymspHo-
KIHeTHYHa 1HTeprperanis TemnepaTypu. CepeaHs KiHETHYHA €HEprist MOJEKyJIu. 3aKoH
PIBHOMIPHOTO PO3MOJLTY €HEeprii 3a CTYNEeHSIMH BUIBHOCTI. 3aKOH MakcBena npo po3mnojaii
MoJieKyn ra3y 3a mBuakocTsaMu. [locmin Illtepna. Posmoain Bonbumana. bapomerpuuna

dhopmyna.

Tewma 2. SIBumia nepeHocy
Cepenne 9ncio 31TKHEHB 1 CEPETHS TOBXKUHA BUTHHOTO MPOOITy MOJIEKY.
I'panient ¢iznunoi Bennuunu. udysis, 3akon Pika. BayTpimHe tepts, 3akoH HpioToHa.
TennonposigHicTh. 3akoH Dyp'e. 3arayibHa XapaKTEPUCTUKA SIBUIIT IIEPEHOCY.

Tema 3.

2.3. OcHOBU TEPMOJAMHAMIKI
PoGota razy mpu 3MiHi 00’eMy. BHyTpilHsS eHepris TepMOAMHAMIYHOI cuctemHu. [lepmmit
3aKOH TEPMOJMHAMIKH, HOTO 3aCTOCYBAHHSI IO Pi3HHX i30MPOIIECIB Yy Ta3ax.
Tennoemuocti ineansHoro razy Cp i Cv. Pobota rasy B pi3HuX i3omporiecax. AniadaTHaHui
npouec. PiBusHHs Ilyacona. Hampanenicts mnpoueciB mpupoau. Jpyruii 3akoH
TepMOJIMHAMIKH. 3BOpoTHiM 1 He3BopoTHid mpouecu. [ukn Kapno. KK muxiy Kapho.
®di3uyHa TpUYMHA HE3BOPOTHOCTI MpoueciB npupoau. ExTpomis Ta i1 (i3uuHuil 3MICT.
[TpuHIIMT 3pOCTaHHs EHTPOII.

moayJb 3. EJJEKTPUKA

Tema 1.
3.1. EnexTpocTaThuHe noJje Ta HOro XapakTepuCTUKU
3akon Kynona. Enexrpuune mose. HanpyskeHicTh enekTpudHOro moiist. HanpyxeHicTh moss
TOYKOBOTO 3apsiay. [IpuHIMIT cyneprno3umii enekTpuyHux mnoiiB. ['padiuHe 300paxeHHs
enexkTpudHoro nossi. Po6ora B enekrpoctaTiaHOMY moJii. [loTeHmian, pi3HUIS MOTEHITIATIB.
Enexktpoemuicte  mposinHuka. KonneHcaropu. E€MHICTh IUIOCKOTO, LMJIHIPUYHOTO,




chepuuHoro koHaeHcatopiB. EnexTpoemHicTh 3emiti. €MHICTh CHUCTEMH KOHACHCATOPIB.
Enepris cucrtemu enexTpudHUX 3apsiaiB. EHepris 3apsiypkeHoro npoBigHuka. Enepris, sika
HAKOMMYEHA y KOHJEHCATOPI, ii 00'eMHa T'yCTHHA.

Tewma 2.

3.2. 3aKOHU MOCTIHHOTO CTPyMY
Enextpuunuii ctpyM ta ioro xapakrtepuctuku. Cuna ta rycruda crpymy. E.P.C. Jlxepena
crpymy. [lagiHHs HanpyTH Ta eneKTpopyIliifHa cuia.
3akonn Owma. EnexrtpomnpoBimHicTh, eineKkTpudHHi omip. 3akoH JDkoynsa-Jlenna. 3akoHu
Kipxroda. Bukopucranns 3akoHiB Kipxroda 1ist po3paxyHKy eIeKTpu4HuX Kij.3akonu Oma
ta J[xoynsa-Jlenna y qudepenianpHii hopmi.

12 roguu JexkuiiHuX

Ilpoooesrcenns mavauyi

No
3/11

HazBa Temn

Kinbk
iCTh
rOIUH

moayab 4. EIEKTPOMATI'HETHU3M

10

Tema 1.
4.1. MarniTHe none
MartepianbHICTh MarHiTHOTO TOJs. J{isf MarHiTHOTO IOJISI HAa 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.
Hanpyxenictb Mar"iTHoro mnois. Pyx 3apsmkeHMX 4YacTMHOK y MarHiTHomy mnomi. Cuna
Jlopenna. Edext Xona.

2

11

Tema 2.
4.2. EnexTpoMartiTHa iHIyKIis
Camoinaykuis Ta B3aeMOIHIyKIisl. OCHOBHMI 3aKOH €JIEKTPOMArHiTHOi 1HAYKIii. 3aKoH
®dapanes, npasuio Jlenna. ExexTponHuii MexaHi3M e€JeKTpOMarHiTHOI 1HAYKIii. MaruiTHui
noTik. IHnykTHBHICTh. EHEprisi Mar"iTHOro moJisi, 06'eMHa r'yCTHHA €Heprii.

12

Tema 3.
4.3. EnekTpoMarHiTHi KOJMBAaHHS 1 XBUJI
KonuBanuss B enekTpuyHoMy KoOHTypl. /[ludepeHuianpHe Ta KiHEMaTHMYHE pIBHAHHSA
konuBaHb. Ilapamerpu konuBanb. BinbHi KosnmBaHHA. JlofaBaHHS KoJIMBaHb. 3aracarodyi
KOJMBaHHA. 3MylIeH1 KoiuBaHHS. Pe3oHaHc. ABTOKOIMBaHHS. BiIKpuTuil enexTpuyHHii
KOHTYp. Bibpatop. PiBHsHHS MakcBenna. [HrerpanbHi Ta nudepeHiianbHi GopMu 3amucy
piBHsAHb MakcBesuia.

moayJs S. OIITUKA

13

Tewma 1.
5.1. 'eomeTpuuHa ontuka
3akoHM BiOMBaHHSA Ta 3ajoMjeHHS cBiTia. [loBHe BHyTpimHe BigOuBaHHA. [losicHeHHA
3aKOHIB T€OMETPUYHOI ONTUKH 32 JIOTIOMOT00 MpUHIUIMY [ folreHca.

Tewma 2.
5.2. XBUJIbOBa ONTHKA
Intepdepenuis xBunb. IaTepdepenmis cpitna, 11 ocobmuBocTi. MeTon onaep)kaHHS
KOT€pEeHTHUX JpKepen cBiTia. Intepdepenuiitni cxemu. IHTepdepeHiis B TOHKUX ILTiBKaX.
3acTocyBaHHS siBHINIA iHTepdepeHii cBiTia. Judpaxitis XBuib, il TOSICHEHHS 32 JOMTOMOTOIO
npununy [roirenca. [Ipunmun [Noiirenca - @penens. dudpakuis Big TOUKOBOTO JKepena
Ta B mapajeabHuX npoMeHsx. Judpakxiiis Ha OTBOPi, TUCKY, ImIiInHI. Judpakiiina pemritka
(rpatka), ii 3aCTOCYBaHHS.

14

[Tomstpuzaris cBiTia. [loxBiitHe mpomeHe3amomiieHHs. 3akoH Mamroca. [lomsipuzartis npu
BiIOMBaHHI Ta 3aJIOMJICHHI CBITJIa HAa TpaHUIl ABOX nienekTpukiB. [Ipuzma Hikomns. [ltyuna
aHizorpomis, edpext Keppa. SIBumie oOepraHHs IJIOMMHM KOJWBaHb. Jlucmepcis cBitia.
HopmanpeHa Ta aHopmanbHa gucrnepcid. Ilornunanns cBitna. 3akoH byrepa - Jlambepra.




KoeimieHT mornmmHaHHs.
15 Tema 3.
5.3. KBanToBa ontuka
Oco06aMBOCTI TEIJIOBOTO BHIPOMIHIOBaHHA. Mojenb aOCOIIOTHO YOPHOrO Tijia. 3aKOH
Kipxroda. Posmonin eneprii B cmektpi abcomoTHO uopHoro tinma. 3akoHu Credana-
bonwsiimana i Bina. I'imotesa [Inanka. KBantu. Ontryna nipomerpis.
monyab 6. EJEMEHTHU ®I3UKU ATOMA TA SA/IPA
16 Tema 1.
6.1. XBWIbOBI BIIACTHBOCT] YaCTUHOK
I'imore3a nme bpoiinsa. Judpakiis enextponis, pociiau Jleicona 1 J[xepmepa. XBHIbOBI
BJIACTUBOCTI €JIEKTPOHA, iX 3aCTOCYBaHHs. X BHUJIbOBI BIIACTUBOCTI YACTUHOK.
Tema 2.
6.2. Atom
JliHifiuacTi COEKTpH SK KJIIOY JUIsl po3raayBaHHs OyA0BU aToMa. 3aKOHOMIPHOCTI B CHEKTpi
aromMapHoro BojHIO. [lmanerapHa MoJiellb atoma.

17 | Hocrynatu bopa. Paniycu cramioHapuux opOiT. EHepreTHuHuil crmekTp aroma BOJHIO.
[Ipupona crekrpanpHuX JiHIA. bararoenexTponni aromu. ['onoBHe, opOiTanbHe 1 MarHiTHe
kBaHTOBI ymucna. CriH enektpoHa. CrmiHoBe kBaHToBe yucino. [lpunmun I[laymi 1 po3monin
SJIEKTPOHIB 32 cTallioHapHUMHU cTaHamMu. CIIEKTpH aTOMIB 1 MOJICKYIL

18 | Tema 3. 2
6.3. CTpyKTypa aTOMHOTO sifjpa
Posmipu Ta cknan sgep. Hykionu. 3apsyioBe Ta MacoBe uucna. [3oronu. Bsaemonis
HyKsIoHiIB. EHepris 3B's3ky. Jledexkt macu. 3akoH paaiOaKTHBHOTO pO3maay. AKTHUBHICTB,
cTaja po3najy, Nepioj HaliBpO3May.

18 rogun gexuiiinux

4. Temu sadopaTopHuX (IPAKTHYHUX, CEMIHAPCbKUX) 3aHATH

Ne HazBa temn Kinpkictsb

3/ TOIUH
1 Bceryn 1o naboparopHoro npaktukymy. Teopist moXuOok. 2
2 BuwmiproBanpHi npusiaau. KP mo Teopii noxubok. 2

3,4 BukoHaHHs po6iT noOpUraiHo 3riiHo rpadiky 10 2 TOA.
5 3naua pobit. KontponsHa pobora M 1 2

6-8 BukoHaHHs po0IT moOpuUraiHo 3riiHo rpadiky 1o 2 rof.
9 3naua pobit. KontponsHa podora M 2 2

10 Betyn no nabopatopHoro npakTukymy. EnekTpo-BuMiproBalibHI MPHIIAIH 2

11 Bukonansst pobitT noOpuraiHo 3riiHo rpadiky 10 2 ToA.
12 BukoHaHHs po6IT moOpuUraiHo 3riiHo rpadiky 2

13 BukoHaHHs po0IT moOpuraiHo 3riiHo rpadiky 110 2 TOJI.

14,15 3naua pobit. KonTponsHa podora M 3 2

1-4 BukoHaHHs po0IT moOpUraHo 3riiHo rpadiky 110 2 TOJI.
5 3naua pobit. KonTposbHa podora M 4

6-9 BukoHaHHs po0IT moOpuraiHo 3riiHo rpadiky 1o 2 rof.
10 3naua pobit. KontponbHa podora M 5 2

11-14 BukoHaHHS poOIT MOOPUTAIHO 3T1THO rpadiky 110 2 TOJI.

15 3maya po6it. KonTpoasHa podota M 6 2

30 roauH J1a00paTOPHUX




TEMATUKA JIABOPATOPHUX 3AHATH
MOAVIJIL:
1. Mexanika
2. MonekynsapHa ¢izuka Ta TepMOAMHAMIKA
3. Enextpuka
4. EnexTpoMarueTu3m
5. Onrtuka
6. EnemenTu ¢i3uku aroma Ta sapa

OpienToBHMI nepeJtik 1a00paTOPHUX POOIT

Moayasb 1. Mexanika

1.1 BusHaueHHs IPUCKOPEHHS BUIBHOTO MAiHHS 32 TOTIOMOT'OI0 MaTEMaTHYHOTO MAasITHUKA.

1.2 BuB4eHHS 3aKOHIB 00€pTaIBHOTO PyXY 3a IOMOMOror MastTHuka OoepOeka.

1.3 BusHaueHHSs MOMEHTY iHEpIii TiJla METOJIOM KPYTHUJIBHUX KOJIMBAHb.

1.4 TlepeBipka OCHOBHOTO PiBHSIHHS IMHAMIKH 00€PTAIBHOTO PyXY 3a JOIMOMOTOI0 MasiTHUKa MakcBera.

1.6. Buznauennst moayns FOnra.

1.10. BuzHaueHHs NPUCKOPEHHSI BUIBHOTO MaJiHHS 32 JOIMIOMOTOI0 00OPOTHOTO MasTHUKA
1.11. Bu3zHaueHHs MPUCKOPEHHS BUTBHOTO MAJiHHS 3 KPHBOI 3aJIEKHOCTI MEePioAy KOJUBaHb (Hi3UIHOTO
MasiTHUKA BiJl TIOJIO’KEHHS TOYKH MiBICY.

Moayanb 2. OcHOBHM MOJIEKYJISIPHOI (Pi3MKH | TEPMOINHAMIKH.

2.1. BusnaueHHs Koe]ilieHTY JIHIHHOTO PO3UIMPEHHS TBEPIUX TiJ.

2.2. BusHauenHs BigHomeHHs nutomux temtoemuocteit Cp/Cyv MeTomom Kitemana-Jlezopma.
2.3. BuzHaueHHs Koe]ilieHTYy BHYTPIIHBOTO TepTs 3a CTOKCOM.

2.4. BusHaueHHs KOe]illi€eHTY TEIIONPOBITHOCTI TBEPAUX TLI.

2.5. BuzHaueHHs 3MIHU €HTPOIIIi PH MJIaBJIEHHI 0J0Ba.
Mopnyas 3. EnexTpuka

3.1. JlochimKeHHs eNeKTPOCTATUIHOTO TOJIS.
3.2. Bu3Ha4yeHHs1 OMIYHOT'O OIOPY METOAOM MicTKa YiTCTOHA.
3.3. JocniakeHHs TeMIepaTypHOI 3aJI€KHOCTI OIIOPY METaly.

3.4. BuznaueHHs e.p.c. TaJbBaHIYHOTO €IEeMEHTa METOJOM KOMITEHCAITii.

Mopnyas 4. EnekTpoMarserusm
4.1. BuB4eHHsI MarHiTHOTO MOJII TOHKOI KOTYIIKH.

4.2. BusHaueHHs TOPU30HTAIIBLHOI CKJIaJOBOI HAMPYXEHOCTI MAarHiTHOTO MOJIs 3eMIli 32 JOITOMOT'0I0
TaHT€HC-TaJIbBaHOMETPA.

4.3. BumiproBaHHsI [UPKYJISALI{ HAIpy>KEHOCTI MarHiTHOTO IOJISt COJIEHOINa.

4.4. BuznadeHHs1 MarHiTHOT 1HAYKII1 TIOJIST COJIEHOI1a OTICTHYHUM METOIOM.

4.5 Bru3HaueHHS TUTOMOTO 3apsAly €JIEKTPOHAa METOJJOM MarHETPOHaA.

4.6 BuzHaueHHS JIOrapupMIgHOTO JEKPEMEHTY 3aracaHHs KOJIMBaHb (PI3MYHOr0 MasiTHUKA.

4.7. BuBucHHS CJICKTPOHHOT'O oculzmorpa(ba Ta I[OCJ'Ii,I[)KCHHH 3 MOro JOIOMOIOK CKJIaJaHHS B3a€MHO-

MEPICHIUKYISIPHAX KOJUBAHb.

Moayas 5. OnTuka

5.1. BusHaueHHs TOBXWHU XBHJII CBITJIA 3a JOIIOMOIOIO Kijelb HproTOHA.

5.2. Bu3HayeHHs JOBKHMHU XBUJII CBITJIA 32 JONOMOTo0 Oinpusmu OpeHens.

5.3. Bu3HaueHHS JOBKWHH XBUJII CBITJIA 33 OTIOMOTOK0 U PAKIIHHOI TPATKH.

5.4. IlepeBipka 3akony Masroca.

5.5. Bu3HavyeHHS KOHIIEHTpAIlll ONTHYHO-aKTUBHUX PEYOBHH TOJISIPUMETPOM.

5.6. Busnauenns cranoi Credana-bonbiimana ta cranoi [Inanka 3a JOIOMOror0 ONTHYHOTO MiPOMETpa.
5.7. locaimkeHHs 3a1eXHOCTI (POTOCTpyMy HACHYCHHS BiJl IHTEHCHBHOCTI CBITJIA.



5.8. Busnauenns cranoi [lnanka merogom Jlykipcekoro.

Mopnyasb 6. EneMeHTH KBAaHTOBOI MeXaHiKH, (Pi3UKH aTOMa Ta sApa
6.1. BuB4eHHS CIEKTPiB BUIPOMIHIOBAHHS T'a3iB.

6.2. BUBYEHHS ONITUYHOTO KBAaHTOBOT'O T€HEpaTopa.

6.3. BuB4eHHs 3aJ1€)KHOCTI ONIOPY HAMIBIPOBITHUKIB BiJl TEMIIEpATypH 1 BUSHAYCHHS €HEPTii aKTHBAITii.
6.4. BusHa4yeHHs1 KOHLIEHTPAIIi] 1 pyXJIMBOCTI HOCIiB CTPyMy B HaIliBIIPOBIIHUKAX.
6.5. JlocimKkeHHs HaliBIIPOBITHUKOBOTO TPIOAY.

7.1. Bu3HaueHHS aKTUBHOCTI PaJiOHYKIIITY.

7.2. BuzHaueHHs Koe(ilieHTy MOTJIMHAHHS Y — IIPOMEHIB.

7.3. BusHaveHHs TIepioly HAMiBpO3Maay pagioaKTUBHOTO 130TOITY

Temn MNPAKTUYHMX 3aHATH

Ne Ha3Ba Temu Kinbx
3/m icTh
TOAMH

1 | Moayans 1. Tema 1. 1
1.1. KinemaTuka Ta IMHAMiKa MOCTYNAJbHOI0 PyXY
[Tapamerpu  pyxy (pamiyc-BeKTOp, TNEPEMIIIEHHS, MIBUAKICTb, MPUCKOPCHHS).
[Tpsimoniniiinuii 1 kpuBodiHiiHMKA pyX. TpaekTopis. KineMaTnka mocTynaibHOTO pyxy.

Junamika noctynansHOro pyxy. Cria, Maca. 3akoH 30epekeHHsI KUTbKOCTI pyXy. PoGora,
EHEprisl, MOTYKHICTh. 3aKOH 30€peKeHHS eHeprii.

2 | Tema2. 1
1.2. KinemaTuka ta IMHaMika 00epTajJbHOIO pyxy
[Tapamerpu pyxy. Kinematuka obGeprambHOro pyxy. MomeHT cuiu. MomeHT iHepiii.
MomeHT iHepuii MarepiadbHOI TOUKM Ta TBepaoro Tina. Teopema IlrteitHepa. MomeHT
1HepLii 11UCKa, WIIHIPA, CTEPHKHS BIJHOCHO PI3HUX OCEH.

3 | Teopema Illteitnepa. MoMeHT iHepIii TUCKa, LMITIH/PA, CTEPXKHS BIIHOCHO PI3HUX OCEH. 1
Pobora, enepris, MOTYXHICTh HpuU 0OepTaIbHOMY pYyCl. 3aKOH 30€peKEeHHS MOMEHTY
KIJIBKOCTI PyXYy.

4 | Tema 3. 1
1.3. KinemaTuka Ta AMHAMIKa KOJIMBAJIbHOI0 PyXY
MasitHuku. Ilapamerpu konuBanb. BinbHi konuBanHs. LIBHAKICTH, TPUCKOpPEHHS Ta
€Heprist KOJIMBAIBHOTO PyXY.

Bumymieni konuBanHs. Pezonanc.
XBuii, MexaHi3M iXx yTBopeHHs. PiBHsHHS xBwii. JloBkumHa xBWiIi. 3BYyK, HOro
XapaKTePUCTHKH.

5 | Tema 4. 1

1.4. Cuin.

Cuna TsoKiHHA. 3aKOH BCECBITHBOTO TSDKIHHS.

Cwm nipy>xHOCTI. 3aK0H ['yka B 1BoX opmax 3amucy. Monyns FOnra. Jledopmarrii
peabHUX TiJI.

Cuna tepts. Bunu tepts. KoedinieHT TepTs. 3aiexHICTh CHIIM TEPTS B MIBUAKOCTI pyXy
Ta iHMX ¢akropiB. BuyTpiniae Tepts. 3akoH HploTOHA /U1 BHYTPIIIHBOTO TEPTSI.

6 | Moayasb 2. Tema 1. 1

2.1. MoJsieKkyIsipHO-KiHEeTHYHA Teopis igealbHUX ra3iB
OcHOBHE PIBHSHHS MOJICKYJISIPHO-KIHETUYHOT TeOpil i7icalIbHUX ra3iB.
MonekynspHO-KiHETUYHA iHTeprpeTanis Temneparypu. CepeiHsa KiHeTHYHA EHEepTris
MOJIEKYJIA. 3aKOH PIBHOMIPHOTO PO3IOILTY €HEpPTii 3a CTYIEHSIMHU BUTbHOCTI.
7 | 3akoH MakcBena mpo po3moiT MOJIEKyJ Tasy 3a mBuakoctsaMu. Jocmin Htepua. Po3zmosin 1

bonwsiimana. bapomerpuuna popmyna.




Tema 2.

2.2. SIBuia nepeHocy

CepenHe 4mclIO 3ITKHEHb 1 CEpeAHs AOBXKHHA BUIBHOTO MpoOiry moisekyi.l'pamieHt
¢i3uynoi  BenmuuuHu.  Judysia, 3akon  dika.  BHyTpimHe  TepTs,  3aKOH
Herorona. TemmonpoBignicTh. 3akoH Dyp'e. 3aranpbHa XapaKTEPUCTUKA SBHII] IIEPEHOCY.

Tema 3.

2.3. OCHOBH TepMOJAMHAMIKH

Po6ora rasy mpu 3MiHi 00’emy. BHyTpimmHs eHepris TepMoauHaMiuHO1 cucteMu. [leprmii
3aKOH TEPMOJMHAMIKH, HOTO 3aCTOCYBaHHS JI0 PI3HMUX 130IpOIECciB y razax. TermnoeMHOCTI
ineanpHOro razy Cp i Cv. PobGoTa razy B pi3HUX i3omporiecax. AjiabaTUYHHUI IpoIieC.
PiBusians [lyacona.

10

HampaBnenicte mnporeciB  npupoau. Jpyruii 3akoH TepMOIWHAMIKH. 3BOPOTHINA 1
He3BopoTHii npouecH. Lukn Kapno. KK nukiny Kapno. Eatpomnis Ta ii ¢i3uunuii 3micT.
[TpuHIIUIT 3pOCTaHHS €HTPOITI.

11

Mopayas 3. Tema 1.

3.1. EqexkTpocTaT4He 1moJjie Ta iioro XapakTepucTUKHA

3akon Kynona. Enextpuune mone. HampyskeHicTh enexTpu4HOro moss. Hampyxericth
HoJs TOYKOBOTO 3apsay. [lpuHmum cymeprno3uumii enekTpuyHux moiiB. PobGora B
eslekTpocTaTnyHoMy ToJi. [loTeHian, pi3HUI TOTEHIIIATIB.

12

Enexktpoemuicts mnpoBigHuka. Kouaencaropu. €MHICTh IUIOCKOTO, UHIIHAPUYHOTO,
chepuuHOro KOHIeHCATOPiB. EnekTpoeMHicTh 3eMiti. EMHICTh CHCTEMU KOHJICHCATOPIB.

Eneprist cucremu enextpuyHux 3apsaaiB. EHepris 3apsmkeHnoro nposigHuka. EHepris, sika
HAKONMYCHA y KOHJCHCATOPI, ii 00'eMHa T'yCTHHA.

13

Tema 2.
3.2. 3aKoHM NOCTIHHOTO CTPYMY

Enextpuunuii cTpyM Ta Horo xapakrepuctuku. Cuia ta ryctua ctpymy. E.P.C. [Ixepena
cTpyMy. [lagiHHs Hanpyru Ta eIeKTpopyLIiiiHa cuia.
3akonu Oma. EnekTponpoBigHicTh, eeKTpuyHui omip. 3akoH Jxoyinsa-JleHna.

14

3akonu Kipxroga. Buxopucranus 3akoniB Kipxroda mayis po3paxyHKy eIeKTPpUUYHHX
kis1.3akoHn Oma ta Jxoyns-JleHna y nudepeHuianpHii gopmi.

15

Enextpuunuii ctpym B enektpomnitax. 3akoHu Dapanes. Pospsau B razax. Ctpym y
BakyyMi. JlamMmoBi fios1 Ta TPio/I.

15ron

IIponoB:keHHs TA0 UL

Ne
3/

HazBa remu

Kinpk
1CTh
TOINH

Monyas 4. Tema 1.

4.1. MarniTHe moJie

Jliss MarHiTHOro MOJS Ha MPOBITHHUK 13 CTpyMOM. 3akoH Amrepa. MartiTHa iHIYKIIis.
MarsiTHi CHJIOBI JIiHII.

3akoH bio — Casapa - Jlamaca Ta iioro 3acTocyBaHHS O pO3PaxyHKY MarHiTHUX IIOJIiB
NPSMOJIIHIFHOTO Ta KUIbLIeBOro CTpyMmiB. HampykeHicTe Mar”iTHoro monsa. Pyx
3aps/KEHUX YaCTMHOK Y MarHiTHoMYy noiii. Cuna Jlopenna. Edexr Xoma.

Tema 2.

4.2. EnekTpoMardiTHa iHayKuis

OCHOBHMI 3aKOH eJeKTpoMarHiTHoi iHaykmii. 3akon @apanes, npaBwio JleHia.
CaMOIHAYKIIis Ta B3aEMOIHIYKIIiS.

EnexTpoHHHMiI MeXaHI3M €JIeKTPOMArHiTHOi 1HAyKIii. MarHiTHUA MOTIK. [HAYKTHBHICTB.
Enepris MaruiTHOTro 1oJst, 00'€éMHa I'YCTHHA €HEpTii.




4 | Tema 3. 1
4.3. EnekTpoMarHiTHi KOJMBaHHSA i XBHJII
KonuBanns B enekrpuyHoMy KoOHTYpi. [udepenuianbHe Ta KiHEeMaTHYHE PIBHSIHHSI
konuBaHb. [lapamerpu konvBaHb. BinbHi KoyiBaHHA. JlogaBaHHs KOJUBAHb.

5 | 3aracaroui KOJWMBaHHA. 3MyIICHI KoJHMBaHHA. Pe3oHaHc. ABTOKoJMBaHHS. Binkputuii 1
eJIEKTPUYHUMA KOHTYD. BiOpaTop.

EnextpomarHiTHi XBW, iX XapaktepucTuku. JloBxuna xBmii. [llkana emekTpoMarHiTHUX
XBHJIb.

6 Monyasb 5. Tema 1. 1
5.1. 'eomeTpu4Ha ONTHKA
3akoHW BiAOMBaHHS Ta 3ajOoMJICHHS cBiTia. [loBHe BHyTpimHe BigOwBaHHA. [loscHEHHS
3aKOHIB T€OMETPUYHOI ONTHUKH 32 OMIOMOTO10 puHnumy ['tolireHca.

7 | Tema 2. 1
5.2. XBuiboBa onTuka
IaTepdepenmiss xBwib. IHTepdepentis cBitaa, i ocobmuBocTi. MeTon oaep>kaHHS
KOTE€pPEHTHUX JKepen cBitia. [HTepdepenmiiini cxemu. [nTepdepeH iiss B TOHKHX IUTIBKaXx.
3acrocyBaHHs sBHILA iHTepdepeHIIii CBiTIIa.

8 | dudpakmis xBuib, 11 MOsSICHEHHS 3a jonoMororo npuHuuny [roiirenca. [Ipunmmn [rolirenca 1
- ®penens. {udpakiiis Bil TOUKOBOTO JDKEpesia Ta B MapaliebHUX MpoMeHsX. Judpaxiis
Ha OTBOPI, JUCKY, minuHi. Jndpakimiitna pemritka (rpatka), ii 3acTocyBaHHS.

9 | Honspuszamis ceitna. [loasiitne mpomene3anomienHs. 3akoH Manroca. [lomspusanis npu 1
B1JIOMBaHHI Ta 3QJIOMJICHHI CBITJIa HAa TPAHMIII IBOX JIICJICKTPHKIB.

Hucnepcis citna. HopmanbHa Ta aHopmanbHa aucnepcisd. [lormuHanHs cBiTia. 3akoH
Bbyrepa - JlamGepra. KoedilieHT mornuHaHHs.

10 | Tema 3. 1
5.3. KBanToBa onTuka
3aKOHHU TEIJIOBOr0 BUIPOMiHIOBaHHA. Po3mojin eHeprii B crekTpi abCONOTHO YOPHOTO
Tina. 3akoHu Credana-bonbumana 1 Bina. T'inmore3a [lnmanka. Ksantn. Onrtuuna
nipomerpisi.

11 | 3akonu 30BHIHBOrO Qoroedexty. PiBHsAHHS Eitnmreiina ans dotoedexrty. IosicHenHs 1
3aKOHIB (poTOedeKTy 3a JOMOMOIrOK KBAaHTOBUX YSBJIEHb IPO CBITJIO. 3acTOCYBaHHS
doroedekty. Tuck cpitia. KopnyckyasipHO-XBHIBOBHI 1yalli3M.

12 | Moayas 6. Tema 1. 1
6.1. XBUJIbOBI BJIACTHBOCTi YACTHHOK
I'inote3a ne bpoitna. Audpaxiis enekTpoHiB. XBUIbOBI BIACTUBOCTI €JIEKTPOHA. XBUIIbOBI
BJIACTUBOCTI YaCTUHOK.

13 | Tema 2. 1
6.2. ATtom
3aKOHOMIPHOCTI B CIIEKTPi aTOMapHOTro BojHI0. [lnanerapHa Moziens aToma.

[Tocrynatu bopa. Pamiycu cramionapHux op0OiT. EHepreTmyHuii crnekTp aToma BOJHIO.
[MTpuniun [Taymi i po3moai eIeKTPOHIB 3a cTallioHapHUMH cTaHaMu. CIeKTpHU aTOMiB.

14 | Tema 3. 1
6.3. CTpyKTYypa aTOMHOrO i/ipa
Posmipu Ta ckman simep. Hykmonm. 3apsymoBe Ta macoBe uucia. [3otomu. Bzaemonis
HykJIoHIB. Enepris 3B'sa3ky. [Jlegekt macu.3akoH pagioakTUBHOTO po3Maay. AKTHUBHICTb,
cTajia po3mnajuy, mepioj HamiBpo3namiy.

15 | lomin Baxkux saep, KOe]ilieHT pO3MHOKEHHS HEHTpoHiB. JlaHItoroBa peaxiis. 1

Kputnuna wmaca. [3otomu, 71X BHUKOpUCTaHHA. Peakiii TepMosIepHOTO CHHTE3Y.
Enemenrapui yactunku. KBapku.

15




S. Temu camocTiiiHOi podoTH

Ne Kinpk
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. Anarorii Mi>k TOCTyaJIbHUM Ta 00CPTATHHAM PYXOM. 1
4 | 1.3. MaremaruyHuii, Qpi3U4HUN Ta MPYKUHHUI MasTHUKH: TEPioJl Ta 4acTOTa KOJIMBaHb, 1
nudepeHiiaibHe PiBHSIHHS TApMOHIYHUX KOJIUBAHb.
&) 1.4. ITpy>xHi BIacTUBOCTI TBepAMX Ti. [liarpamMu po3Tsry. 1
6 2.1. Posnoainu MakcBena ta bonpiiMana. OO4uCIIEHHs MIBUIKOCTI MOJIEKYJIH MIPH 3aaHiil 2
TEMIIepaTypi.
7 | 2.2. Tunu TermnooOMiHy. 1
8 | 2.3. Pobora ra3y B izonpouecax. 3HaX0/UKEHHSI poOOTH ra3y Ta KoedimieHTa KOPUCHOI IS 2
33JJaHOTO LIUKJTY.
9 | 3.1. 3o0paxkeHHS CHJIOBHX Ta EKBIMOTECHIIATBHUX JIiHIA HABKOJO 00’ €KTIB 3a/1aH0i (opmH, 2
PO3paxyHOK HaIlPY>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 | CamocrTiiiHa MmiArOTOBKA CTYJEHTIB /0 JIAOOPATOPHUX 1 MPAKTUYHUX 3aHATh Ha MPOTA31 15
ceMecTpy
2 4.1. Po3paxyHOK IHAYKIIIi Mar"iTHOro MoOJs B TOYIll Ha BIJCTaHI B MPOBITHUKA 31 2
CTPYMOM.
3 | 4.2. ObuncneHHst poOOTH ISl pPAMKH 31 CTPYMOM, sika 00€PTAETHCSI B MATHITHOMY TIOJII. 2
4 | 4.3. KonuBanus B LC-KOHTYpi: 3aKOHM 3MiHM 3apsijly, CTpyMy Ta Hampyru, 4acToTa Ta 1
1epioj] KOJMBaHb.
5 | 5.1. TlobynoBa 300pakeHb B 30HMpanbHI Ta po3citoBalibHIM JiH3ax. XiJA NPOMEHIB Yy 1
MIKpPOCKOIII.
6 | 5.2. Inrepdepenuiiini cxemu. [HTepdepeHIrisi B TOHKHX IUTiBKaX. 2
7 | 5.3. BHyTpimHii, 30BHILIHINA Ta BeHTUIbHUHN oToedexTu. UepBoHa Mexa hoToedekTy s 2
METaJliB.
8 | 6.1. dudpaxiis eJeKTpOHiB, 1110 MPOUIUIN MPUCKOPIOIOYY PI3HUIIIO MOTEHIIaNiB. XBUJIIS /1€ 1
Bpoiins a1 MakKpOCKOMIYHUX TiJI.
9 6.2. CiekTpu BUIIPOMIHIOBaHHSI Ta MOTJIMHAHHS CBITJa BOJHEBOMOIIOHUMH 10HAMHU. 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 abo MHChbMOBE ONMUTYBAHHS;

- MOJYJbHE TECTYBaHHS;

- pedeparu, ece;

- 3axXHCT J1a0OpaTOPHUX Ta MPAKTHUYHUX POOIT;

- Mpe3eHTalli Ta BUCTYIIM HAa HAYKOBUX 3aX0/aX.




7. MeToau HABYAHHS:

- CJIOBECHHMI METOJI (JISKITis);

- MPaKTUIHUHN MeToT (JTabOpaTOpHI 3aHATTS);

- po0oTa 3 HaBYAITBLHO-METOAUYHOIO JIITepaTyporo (KOHCTIEKTYBaHHS );

- camMoCTiitHa poOoTa (BUKOHAHHS 3aBJIaHb).

8. OuiHIOBaHHA pe3yJbTATIB HABYAHHS.
OuiHroBaHHSI 3HaHB 3/100yBaya BHUINOI OCBITU BigOyBaeThcsa 3a 100-0anbHOIO IIKAJIOK 1
NIEPEeBOANTHCS B HAIIOHAJIBHY OLIHKY 3TiTHO YUHHOTO «Il0J0XEeHHS MPOo €K3aMEeHH Ta 3alliKH
y HYBill Ykpainm»

8.1 Po3mopij 0aJiB 32 BHIaMH HABYAJIBLHOI AiJILHOCTI

Bupa HaBYaJBHOI AIVIBHOCTI Pe3yabTarn HAaBYaHHSA OuinoBanus
Monyns 1. Mexanika.
Jlaboparopue 3anarts 1. Berynm g0 5
7a00paTOpHOTO  TPAaKTUKyMy. Teopis
noxuOoK. BumiproBasibHI NpUIaIH.
Camocriiina po6ora 1 B criucky CP 5
[TpakTuune 3auarts 1. BapianTtu 3agau 3anayi mo BapiaHty 5
JUIsl BUKOHAHHS JIOMAIIHIX 3aBJIaHb
JlaGopatopue 3ansaTTs 2. JlaGoparopHa KP no teopii moxu6ox. 5
poGota 1. BusHaueHHS NPUCKOPEHHS 3BIT 10 J1abopaTopHii poOOTI
BUIBHOTO  MaJiHHA 33  JIOIIOMOIOIO
MaTeMaTHYHOTO MasiTHUKA
CamocriitHa po6ora 2 B ciiucky CP 5
[IpakTrune 3aHATTS 2 3amadi 1o BapiaHTy 5)
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o JabopaTOpHii poOOTI 5
nabopaTopHoi poboTH o rpadiky
[TpakTiune 3aHATTA 3. 3anaui O BapiaHTy 5
JlaGopatopHe 3aHATTs 4. BukoHaHHA 3BiT 1o J1abopaTOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa pobota 3 B criucky CP 5)
[IpakTuune 3aHTTS 4. 3a;adi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
[IpakTnune 3aHAaTTA 5 3anaui 1o BapiaHTy. 5+25=30
MoayJ/ibHa KOHTPOJbHA podoTa 1.
Bceboro 3a moayisem 1 100
Moayan 2
JlaGopatopue 3aHsATTS 1. BuxonaHHs 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa po6ora 4 B ciiucky CP 5)
[IpakTnune 3ansrrs 1. 3amadi o BapiaHTy 5)
JlaGopaTopHe 3aHsaTTs 2. . BukoHaHHS 3BIT 110 JIaGOpaTOpHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
[IpakTuune 3aHATTS 2 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy




CamocriitHa po6ora 5 B ciiucky CP 5)

[Ipaktrune 3aHsATTS 3. 3anmaygi mo BapiaHTy 5)

JlaGopaTtopHe 3aHsaTTs 4. BukoHaHHs 3BIT 110 JIaGOpaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

CawmocriifHa po6oTa 6 B criucky CP 5

[IpakTuune 3aHATTSA 4. 3anmayi mo BapiaHTy 5

JlaGopaTopHe 3aHATTS 5. BukoHaHHs 3BIT 110 JIaOOpaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

[IpakTuune 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+25=30
MopayJibHa KOHTPOJIbHA podoTa 2.

Bceboro 3a moayiem 2 100
Moayas 3

Jlaboparopue 3ansrra 1. BukoHaHHs 3BiT 1o 1abopaTopHil poOOTI 5)

nabopaTopHOi PoOOTH 1O TpadiKy

Camocriitna po6ora 7 B cricky CP 5

[IpakTuune 3ansaTrs 1. 3anmadi mo BapiaHty 5)

Jlaboparopue 3aHatTa 2. . BukoHanHs 3BIT 0 1abopaTopHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

CamocriiiHa po6ora 8 B ciiucky CP 5

[IpakTuune 3aHATTS 2 3anmadi mo BapiaHTy )

JlaboparopHe 3aHaTTA 3. BukoHanHs 3BIT 1o 1abopaTopHiit poOOTi 5

nabopaTtopHoi podoTu 1o rpadiky

CamocriitHa po6ota 9 B ciiucky CP 5

[IpakTnune 3aHAaTTA 3. 3agaui O BapiaHTy 5

JlaboparopHe 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHii poOOTI 5)

n1abopaTopHoi poOoTH MO rpadiky

Camocriitna pobota 10 B criucky CP 5)

[IpakTnune 3aHATTA 4. 3anaui O BapiaHTy 5

JlaboparopHe 3aHATTA 5. BukoHaHHs 3BIT 10 J1abopaTopHii poOOTI 5)

nabopaTopHoi poOoTH 1o rpadiky

[IpakTuune 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+30=35
MopayJibHA KOHTPOJIbHA podoTa 3.

Bcenoro 3a moayJiem 3 100

HaBuanabha po6ota (M1 + M2+M3)/3*0,7 <70

ITincymkoBa KOHTpPOJILHA PodoTa 30

Bceboro 3a kype

(HaByauabHa podora + 3aiik) < 100

Mopayas 4
Beryn o npaktukymy M4, M5, M6 3BIT Mo 1abopaTopHiit poOOTi 5
BukonanHs maGopaTopHOi poOOTH MO
rpadiky
CamocriitHa poOora 1 B criucky CP 5)
[Ipaktuune 3ansatTs 1. Bapiantu 3agau 3anaui o BapiaHTy 5
JUTsl BMKOHAHHS JIOMAITHIX 3aBJIaHb
JlaGopatopue 3aHATTS 2. BuxonaHHs KP no Teopii moxu6ok. 5)
1a00paTOpHOi POOOTH MO Tpadikyro 3BIT 110 JIaOOPaTOPHii poOOTI
[IpakTnune 3aHsTTA 2 5)
JlaGopaTtopHe 3aHsaTTs 3. BukoHanHs 3BIT 110 JIaGOpaTOpHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
CawmocriitHa po6ota 2 B criucky CP 5
[IpakTuune 3anHsTTa 3. 3amaui o BapiaHTy 5)




JlaGopatopHe 3aHATTS 4. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O Tpadiky
Camocriiina po6ora 3 B criucky CP 5
[IpakTuune 3aHTTS 4. 3aiayi 1o BapiaHTy 5
JlaGopaTtopHe 3aHATTS 5. BukoHaHHs 3BIT 110 JIaOGOpaTOpHiit poOOTI 5
nabopaTtopHoi podoTu o rpadiky
[IpakTuuHe 3aHATTS 5 3amayi 1o BapiaHTy. 5+35=40
MopayJibHa KOHTPOJIbHA podoTa 4.
Bceboro 3a MmoayJiem 4 100
Moayas 5
Buxonanust nabopatopHoi poOoTH 1Mo 3BiT 1o nabopaTopHii podoTi 5
rpadiky
Camocriitna po6ora 4 B criucky CP 5
[Ipaktuune 3anstra 1. Bapiantu 3agau 3anayi mo BapiaHty 5
JUIsl BUKOHAHHS JIOMAIIHIX 3aBJIaHb
JlaGopaTopHe 3aHarTs 2. BukoHaHHS KP 1o teopii moxu6ox. 5
1a60paTopHOi poOOTH 1O TpadiKyIo 3BIT 10 J1abopaTOpHiit poOOTI
Camocriitna po6ora 5 B ciiucky CP 5
[IpakTuune 3aHsTTa 2 5)
JlaboparopHe 3aHaTTA 3. BukoHanHs 3BIT o 1abopaTopHiit poOOTi 5
nabopaTtopHoi podoTu 1o rpadiky
CamocriitHa po6ota 6 B ciiucky CP 5
[IpakTrune 3aHsATTS 3. 3aiadi 1o BapiaHTy 5)
JlaboparopHe 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHiit poOOTI 5)
nabopaTopHoi poOoTH Mo rpadiky
Camocriitna pobGota 7 B criucky CP 5)
[IpakTnune 3aHATTA 4. 3angadi O BapiaHTy 5
JlaboparopHe 3aHATTA 5. BukoHaHHd 3BIT 10 J1abopaTopHii poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
[IpakTuune 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+30=35
MopayJibHAa KOHTPOJIbHA podoTa S.
Bceboro 3a moayJiem 5 100
Moayab 6
Buxonanus naGopaTtopHoi poGoTH 1O 3BiT 1o 1abopaTopHii poOOTi 5
rpadiky
CamocriitHa po0oTa 8 B criucky CP 5)
[Ipaktuune 3ansrra 1. Bapiantu 3agau 3anadyi o BapiaHty 5)
JUIs. BUKOHAHHS IOMAIlIHiX 3aBJIaHb
JlaGopaTopue 3anarts 2. BukoHaHHs KP 1o teopii moxuOox. 5
n1abopaTtopHoi pobOTH MO TpadiKyro 3BIT Mo 1abopaTopHiit pobOTi
CamocriitHa po6ota 9 B criucky CP 5)
[IpakTuyHe 3aHATTS 2 5
JlaboparopHe 3auaTTa 3. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
nabopaTtopHoi podoTu 1o rpadiky
CawmocriitHa po6ora 10 B criucky CP 5
[IpakTuune 3aHaTTA 3. 3amgadi O BapiaHTy 5)
JlaGopatopHe 3aHATTS 4. BukoHaHHA 3BiT 10 1abopaTOpHii poOOTI 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
[IpakTnune 3aHATTA 4. 3amaui o BapiaHTy 5)
JlaGopaTtopHe 3aHsATTS 5. BukoHaHHs 3BIT 110 JIaGOpaTOpHiit poOOTI 5




nabopaTtopHoi poOoTH 1o rpadiky
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHry. 5+35=40
MoayJibHa KOHTPOJIbHA podoTa 6.
Bcboro 3a moayiem 6 100
Hapuaabha podora (M4 + M5+M6)/3 *0,7 <70
Ex3amen 30 ‘ 30
Beboro (HaBuasbHa poOora + exk3amen) < 100

8.2. Illkana ouiHIOBaHHS 3HAHb 3100yBa4Ya BHILOI OCBITH

. .. . O1iHKa 3a HALlOHAJIBHOK CUCTEMOIO
PefiTuHr 3100yBava BUIOT OCBITH, OaH i
(ex3aMeHH/3aTIiKN)
90-100 BIZIMIHHO
74-89 no0pe
60-73 3aJI0BLIIBHO
0-59 HE3a10B1IbHO

8.3. IloJiTHKA OLiHIOBAHHSA

IosiTuka mono poOoTH, SKI 34alOThCS 13 TOPYHICHHSM TEPMiHIB 0€3 TMOBaXHUX MPUYHH,
JeNJIAlHIB Ta OLIHIOIOTHCS Ha HIDKYY OIIHKY. [lepeckiananns MoayiB BiOYBa€ThCS 13 JJO3BOIY
nepecKJIagaHHs JIEKTOpa 33 HasIBHOCTI MOBAKHUX NPUYUH (HAIPUKIIAJ, JIKAPHSIHUN).

ITosiTuka mono CIHMCYBaHHS MiJ 4ac KOHTPOJBHUX pOOIT Ta eK3aMeHiB 3a00poHeHi (B T.4. i3
aKkajaeMi4HOI BUKOPDUCTaHHAM MOOLIBHUX JeBaiiciB). Pedeparn mNOBMHHI MaTH KOpPEKTHI
A00poYeCcHOCTI TEKCTOBI NOCUJIAHHS HA BUKOPUCTAHY JIITEPaTypy

Hounitika moo BinBinyBaHgﬂ 3aHIATh € OO0OB’A3KOBUM. 3a O6’€KTI/IBI‘—II/IX NP (Hal.'IpI/IKJ'Ia}l,
BiBiY BARHS XBOpO6ai MDKHAPOJTHE CTa)KyBaHH}I)' HaBYaHHS MOXX€ BiA0OyBaTHUCh 1HIUBIAYAIBHO

(B oH-J1aliH (hOpMi 3a MOTOKEHHSIM 13 IeKaHOM (PaKyJIbTETY)

9.HaByaJLHO-MeTOANYHE 320e3MeYeHHS

- CJIEKTPOHHUI HABUYAJHHUN KypC HABUAJIHHOI JUCHHUIUIIHA HAa HAaBYAIHHOMY MOpTaii
HVYBIill 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 mpe3eHTallii (B eIeKTPOHHOMY BUTJISII);
- MiAPYYHUKHU, HABYAJIbH1 OCIOHUKH, MTPAKTUKYMU;
- METOJUYHI MarTepiajid 00 BUBYCHHS HABUAJIbHOI JUCHUIUIIHM JJIs 3100yBadiB
BUIIIOi OCBITH JCHHOT Ta 3a04HO1 (hOpPM 3/100YTTSI BUILIOT OCBITH.

10. PexomenaoBani Jxepesna ingopmauii

1.®i3uka. Ilinpyynux as BUIIMX HaB4YabHUX 3akiafiB. B.B. boiiko, 51.0. I'ymeHmoK,
ILII. Inein. PekomenaoBano no BumanHa Buenoro panoro HYBIll Vkpainu sk miapydHuK.
[Migpyunuk. Bunasuunrso JIIPA-K, 2019. — 548c.


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

2.®13uka. Hinpyynuk. Pekomennoano 10 Buganus Buenoto pagoro HYBill Ykpainu
sk mapyuynuk. B.B. boiiko, I'.I. bynax, 51.0.I'ymentoxk, ILII. Inein K.: Jlipa-K, 2016. — 468c.

3.®i3uka. HaBuyajibHMii MOCIOHMK CaMOCTIIHOI pPOOOTH CTYIEHTIB 1HXCHEPHUX
crieniaibHOCTEN 3akianiB Buioi ocsith / B.B. boiiko, f.0. I'ymentok, M.B. Mamtora, B.II1.
Yopmiii // K.: BugaBauirso “Jlipa-K”, 2022. — 644 c.

4. TIpaktukym 3 ¢izuku. PekomenmoBano g0 BumanHa Buenow pamoro HYBill
VYxpainu (npot.NelO Bixg 26.04.2017p) HaBuansauii mociOuuk. B.B.boiiko, Binpmauenko
A.IL, ILILInwin, S.0.I'ymentok, M.B.Mamora Kuis. BugaBauunrso HYBill Ykpainu, 2017.
Kwuis. BunaBaunreo HYBill Ykpainu, 2017. 644 c.

5. boiiko B.B., Bigpmauenko A.Il., I'ymentok f.0., 3anoino 1.A., Inein ILI1., Mantora
M.B., UYopniit B.Il. ®iB3uunuii npaktukyM. MeToauyHi BKa3iBKM J0 BUKOHAHHS

7a60paTOPHUX POOIT B 3MIIIAHOMY Ta JUCTaHIIHHOMY pekuMi. KuiB: BumaBauumii neHtp
HYBIII Ykpainu, 2022. 340 c.

6.boiiko B. B., Lmein II. II., 'ymentoxk . O., Yopui B. II., Mamora M. B.
JlaGopaTopHui po6oru 3 ¢isuku: MeTOAMYHI BKA3iBKM 70 BUKOHAaHHS JIAOOpPATOPHUX
poOir. Y.1. Moaymi 1,2,3. KuiB : Bunasanunii uentp HYbill Ykpainu, 2021. 40 c.

7. boitko B. B., Imein II. II., T'ymentoxk . O., Yopuitt B. II., Mamota M. B.
JlabopatopHi po6oTH 3 (izuky : MeTOAMYHI BKa3iBKM 10 BUKOHAHHS J1a00paTOPHUX POOIT.
Y. II. Monayni 4,5,6. Kuis : Bunasanunii 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
Jara 3Bepnenns: 10.04.2025

3. MonekynsipHa dizuka. [Touatok TepMoarHaMIKH.
URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I
Jara 3Bepnenns: 10.04.2025

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

5. MarnerusMm. OcHoBu. Enekrpuyna 1 MaraitHa B3aemopii. [HAyKilist MarHiTHOrO MOJIS.
URL.: https://www.youtube.com/watch?app=desktop&v=_jReBOzCFLI
Hata 3BepHenHs: 10.04.2025

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

7. Tlopran: ®i3uka — Bikinemis.



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

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

nata 3BepHeHHs: 10.04.2025



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

