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Onuc HaBYAJBHOI AUCIUILIIHM (00 1000 opyrosanux suaxis)

Jucuumiza ,,(pi3uuHi OCHOBU KOMII' IOTEPHOI €JIEKTPOHIKM™ sIBJIss€ COOOI0 OJIHY 3 OCHOB TE€OPETHYHOI
MiArOTOBKHU, TOOTO (hyHIaMeHTanbHy 0a3y, 06€3 sAKoi HEMOXKJIMBE BUBUCHHS JUCIMIUIIH UKy 1HXEHEPHOTO
npodinto. BuBduenns ¢izuku 3a0e3rnedye MoraubIeHHS 3HaHb CTYACHTIB PO OCHOBHI BJIIACTUBOCTI MaTepii,
3aCBOEHHS METOMIB OJIEp)KaHHS JOCTOBIPHUX JaHUX Tpo (i3MUHI BIACTHBOCTI PEUYOBHUH, 3HAHHS
HAMMPOCTIIIMX METOMAIB BUMIPIOBAHHS MEXaHIYHHUX, TEPMIUHHUX, EJIEKTPHYHUX, MArHITHUX 1 ONTHYHHUX
BJIACTUBOCTEH PEUYOBUH.

3aBaaHHA AucuMIIiHM. HanaTu cTyaeHTaM JOCTAaTHIO TEOPETHYHY MiATOTOBKY B 00jacTi (i3uKH,
BJIACTUBOCTEH PEUYOBMH Ta MarepiajiiB, SKa JI03BOJUTH OPIEHTYBATHCh Y TOTOLl HAyKOBOI 1 TEXHIYHOL
iHpopMarii, BUKOPUCTOBYBaTH B poOOTI (i3UuHI 3aKOHHU; CHOPMYBATH Yy CTYJEHTIB HAyKOBHH CBITOTIISA,
PO3yMIHHS TPAaHUIIb 3aCTOCYBaHHS (DI3WYHUX TEOPiid, BMIHHS OI[IHIOBATH CTYIIHb JOCTOBIPHOCTI pe3yJIbTaTiB
eKCIIEpUMEHTAIBHUX YW MAaTEeMAaTUYHHUX JOCHIHKEHb; II0YAaTKOBI HABUYKUA TPOBEJCHHA BHMIpIOBaHb
XapaKTEPUCTUK (DI3UIHUX T

I'any3b 3HaHB, cIENiAJIBHICTD, OCBITHA IPOrpaMa, OCBITHIH CTyNiHb
Tanysv 3nans  F5S

OcCBiTHI# CTYIIIHB bakanasp

CrienianpHICTh F5 «Kibepbesnexa ma 3axucm ingpopmayiiy

OcBiTHs porpama «Kibepbe3nexa ma 3axucm ingpopmayii»
XapakTepucTHKA HABYAJIbHOI IV CHHUILTIHA

Bun 000B’s13K0Ba

3arajgpHa KUIBKICTh TOJIMH 180

Kinbkicte kpenutiB ECTS 6,0

KinbKicTh 3MICTOBUX MOJYJIiB 6

Kypcouii mpoekt (po6ora) -

dopMa KOHTPOIIIO 3aIK. eK3aMeH

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

JAeHHA 3a04Ha

Kypc (pik niArOTOBKH) 1

Cemectp 1

Jlex1iitai 3aHATTs 60 200., 200.
Bcvoz0-60 200.

[IpakTHyHi, CEeMIHAPCHKI 3aHSITTS - 200.

JlaGopartopHi 3aHITTS 60 200., 200.
Bcboeo-60 200.

Camocriiina po6ora 60 200., 200.
Bcboeo-60 200.

KinpkicTh THKHEBUX ayTMTOPHUX FOJUH 8 200.

TSt IeHHO1 popmu 3100y TTS BUIIOT

OCBITH




1. MeTa, KOMIIETEHTHOCTi Ta MPOrPaMHi pe3yJIbTATH HABYAJbHOI IMCHMILIiHH
Metor0 HaBYalbHOT JUCHMIUTIHU  «(I3UYHI OCHOBM KOMIT IOTEPHOI EJEKTPOHIKU» €
MOCJIIIOBHE BHUBYEHHSI CTYJIEHTAMHU OCHOBHHMX 3aKOHIB 1 TMOJOXEHb (DI3UKM AJisl TMI3HAHHS
3arajJbHUX 3aKOHOMIPHOCTEH SBUIL MPUPON; BUKOPUCTAHHS JAHUX 3aKOHIB B ONEPaTUBHOMY
PO3B’s13aHH1 MPOOIEM; OCBITICHHS MOXKIMBUX MPUKIAJAHUX 3aCTOCYBaHb (DI3MUYHUX METOJIB 1
IpUIaAiB y IPAKTUYHIN I1sUTBHOCTI.
3aBJaHHsl HABYAJIbHOI MUCHUILIIHM «(I3UYHI OCHOBH KOMIT IOTEPHOT EINEKTPOHIKID)
HACTYTIHI:

CTBOpEHHS Yy CTYJEHTIB JIOCTaTHBO IIMPOKOI MIATOTOBKH B ramy3i (i3UKH, BOJOIHHS
(GyHIaMEHTaIbHUMHU MOHATTAMU Ta TEOPISIMHU KJIACUYHOI Ta Cy4acHO! (pi3uku, 110 3ade3neuye
iM e(eKTUBHE ONMAHYyBaHHS CHELAIbHUX MPEIAMETIB U MOJAJIbITY MOKIUBICTE BUKOPHUCTAHHS
(GI3UYHUX TPUHITUITIB.

Y pe3yabTari BUBYEHHS HABYAJIBHOI AUCHMILIIHA «(i3M4YHI OCHOBHM KOMII’IOTEPHOI
€JIeKTPOHIKM» CTYIeHT NOBUHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUMUHU, OJIUHHUIII X BUMIPIOBaHb, OCHOBH TE€OPii MOXHUOOK Ta
npaBuiia 00poOJIEHHS Pe3yJIbTaTiB BUMIPIOBaHb;

- (yHAaMEHTaJIbHI TOHATTA W Teopii KJIACHMYHOI Ta Cy4dacHOl (i3uKH 3 TUM, 100
€()EeKTUBHO ONaHyBaTH CIELIAJIbHI HABYaJIbHI JUCUUILIIHA Ta BUKOPUCTATH 3HAHHS (PI3UYHUX
3aKOHOMIPHOCTEHN y MailOyTH1H poOoOTi;

- METOJY PO3B'A3yBaHHs MPAKTUUHUX (DI3MYHUX 337a4 Ta IpooIeMm;

- IPUHLMUIIM J11 TPUIAJiB, B TOMY YUCI1 €JIEKTPOHHO-00UYMCIIIOBAJILHOI anaparypu;

emimu:

- IPOBO/IUTH MaTEeMaTHYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOYUCH (D13UYHUMH TTOJI0KEHHSIMHU, 3aKOHAMH 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACJIIOK BUBUYEHHS CICIIIaJbHUX JUCIIUTLUIIH B
MaiOyTHIM poOOTi 13 CIIeiaTbHOCTI;

- TOsICHIOBATH (h13MYHI MPOIIECH Ta SABUIIA, K1 BIIOYBAIOTHCS MiJ Yac pOOOTH PI3HOTO
POy MEXaHI3MiB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN A1SIIBHOCTI,

- 3aCTOCOBYBATHU Cy4acHi (Pi3UYHI METO/HM 1 MPUJIAJAHN HA MPAKTHUILIL.

Haboymmsa komnemenmnocmeii:
3MIMCHIOETHCS BIJIMOBITHO 0 Taly3i 3HaHb «lH(poOpMaIliiHi TEXHOJIOTi». 3aTBEPIKEHO
npotokoa Ne Bix " 22 " nmuctomana 2023 p. 3acinanns Baenoi paau HYBill Ykpainu
iHTerpanpHa komrnereHTHicTh (IK):
3MaTHICTh PO3B’SA3YBATH CIICIIai30BaHI 3a/ladul Ta BUPINIYBAaTH MPAKTUYHI TPOOIEMH
mig 4Yac mpodeciiHol MIsNTBHOCTI y Taly3l eJIeKTPOSHEPTeTUKH, EJIEKTPOTEXHIKM Ta
€JIEKTPOMEXaHIKM a0 y Mpolecl HaBYaHHs, 10 nepeadavyae 3acCTOCyBaHHS TEOPiil Ta METO/IB
CJEKTPOTEXHIKM W  €JIEKTPOMEXaHIKM 1  XapaKTepU3YIOThCS  KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.
e 3aranbHi KomneTeHTHOCTI (3K):
e K3 1. 3marHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsIX.

e K3 3. 3narHicTh podeCcifHO CIUIKYBAaTUCS IEPKABHOIO Ta 1HO3EMHOIO MOBaMHU SIK
YCHO, TaK 1 MUCbMOBO.



e K3 4. BminHs BUSBISATH, CTABUTH Ta BUPIITYBATU IpobiieMu 3a mpodeciiHum

CIIpAMYBAaHHAM.

e K3 5. 3marHicTh 10 NOLIYKY, 0OpOOJICHHS Ta aHami3y 1H(popMaIli.

e K3 8. 3matHicTh 10 aOCTPAKTHOTO 1 CHCTEMHOTO MUCJICHHS, aHAITI3y Ta CUHTE3Y.

Ilpocpammni Pe3ybmamu Hasuanns (I1PH).

3HaTU OCHOBU TGOpll CJ]GKTPOMaFHlTHOFO IIOJIs1, MCTOAU PO3PAXYHKY GJIGKTpI/I‘{HI/IX K Ta

YMITI/I BHUKOPHUCTOBYBATHU ix JJIs1 BI/IPIHICHH}I MMPAKTHYHUX HpO6J'IeM y HpO(i)eClI/IHII/I I[liIJ'II)HOCTl

2. Tlporpama Ta CTPYKTYpa HaBYAJbHOI JUCHMILIIHU

1 cemecTp

Kinpxicte rogua

Ha3Bu 3MicTOBHX MOJIYJIIB i

JneHHa hopma

3aouna popma

TeM yChOT y TOMY YHUCII yChOTO TOMY YHCIIi
0 JeK | 1ab | mp | iHx | c.p. n| o |nab | iHO | c.p.
1 2 3 4 |5 6 7 8 9110 11 | 12 13
Monyib 1. MEXAHIKA

Tema 1. Beryn. Kinemartuka 6 2 2 2
Ta IUHAMIKa
MOCTYNAIBHOTO Ta
00epTaNbHOrO PyXy
Tewma 2. Kinemartuka ta 6 2 2 2
JTUHAMiKa KOJUBAJILHOTO
pyxy
Tewma 3.Cunu 8 2 2 4
Pazom 3a Mmogynem 1 20 10 | 10 10

monyas 2. MOJIEKYJIAIPHA

DI3UKA TA TEPMOJUHHAMIKA

Tema 1. MonekynspHo- 10 4 4 2

KIHETUYHA Teopis

1IeaJbHUX ra3is

Tewma 2. SIBuia nepesocy 8 2 2 4

Tema 3. OcHoBHU 12 4 4 4

TEPMOJIMHAMIKU

Pazom 3a Mmoxynem 2 30 10 | 10 10

monyib 3. EJIEKTPUHKA

Tema 1. EnextpocraTtnune 18 6 6 6

10JIe Ta HOTO

XapaKTePUCTUKHU

Tema 2. 3akoHu 22 8 8 6

MOCTIMHOTO CTPyMy

Pazom 3a Mmoxysem 3 40 14 | 14 12
monyib 4. EJIEKTPOMAI'HETH3M

Tema 1. MarniTHe nose 10 4 4 2

Tema 2. EnexTpomarHiTHa 10 4 2 4

THTYKITisT

Tewma 3. EnexrpomaraiTHi 10 2 4 4

KOJIMBAHHS 1 XBUJI1

Pazom 3a monynem 4 30 10 | 10 10




Moayab 5. OIITHKA

Tewma 1. ['eomeTpuuna 10 2 2 6

OITHKA

Tema 2. XBUIb0Ba 10 4 4 2

ONTHKA

Tema 3. KBaHTOBa ONTHKA 10 4 4 2

Pazom 3a Mmojynem 5 30 10 | 10 10

monyib 6. EJEMEHTH ®I3UKH ATOMA TA AJIPA

Tema 1. XBUIBOBI 10 2 2 6

BJIACTUBOCTI YaCTHHOK

Tema 2. ATom 10 4 4 2

Tema 3. CtpykTtypa 10 4 4 2

ATOMHOTO si/Ipa

Pazom 3a Mmojrysiem 6 30 10 | 10 10
180 60 | 60 - - 60

Ycporo roguH

3. Temu aexkuii

1 cemecTp-60 roauH JeKIiiHUX

Ne
3/

HazBa remn

Kinek
1ICTh
TOIUH

moayas 1. MEXAHIKA

Beryn
[Tpenmer ¢isuku. Marepis 1 pyx. Popmu pyxy wmarepii. Metoau ¢i3ndHHX
nociikeHb. @i3uka Ta 1HIN HayKd. 3B'SI30K (QI3MKM 1 TEXHIKM, iX B3a€MHHUI BIUIMB.
BaxuuBicte  BHBUEHHS (Qi3MKM A8 MalOyTHIX (¢axiBLIB y Taly3l €HEpreTUKU
arpoOnpOMUCIIOBOTO BUPOOHHUIITBA. MaTeMaTHYHUI amapar, [K 3aci0 JOCHIKEHHS Ta
BIIKpUTTS (hi3UYHUX SBHIIL.

Tema: Kinemaruka Ta qJuHamika NOCTyHaJIbHOTO Ta 00€PTAIBHOTO PyXy

[Tapametpu  pyxy  (padiyc-BeKTOp,  IEpEeMILeHHsS,  I[IBUAKICTb,  MPUCKOPEHHS).
[Ipsmoniniiinui 1 KpuBOJiHIAHUN pyX. Tpaekropis. KiHemaTuka NOCTyHaJIbHOTO pYyXYy.
JluHamika nocrynainbHOro pyxy. Cuia, maca. 3akoH 30epexeHHs KUIbKocTi pyxy. PoOora,
€Hepris, MOTYKHICTb. 3aKOH 30epeKeHHs eHeprii.

[Tapametrpu pyxy. Kinematuka oOepranbHOro pyxy. MomeHT cuid. MOMEHT iHepuii.
MowmeHT iHepuii MaTepianbHOi TOYKM Ta TBepaoro Ttina. Teopema Ilreiinepa. MomeHT
1HepIii AucKa, MWITIHPA, CTeP>KHS BITHOCHO pi3HUX ocell. PoOoTa, eHepris, HOTYKHICTh NPH
obepTanbHOMY pyci. 3aKOH 30€peKeHHSI MOMEHTY KIJTbKOCTI PYyXYy.

Tema: Cunu
KoncepBaruBni cuctemu. Cuna TsDKiHHA. 3aKOH BCECBITHBOTO TsDKiHHS. [lpuckopeHHs
BUIbHOTO majiHHs. PobGora cunmu TsoxinHA. KocmiuHi mBuakocti. Cyiil MpyKHOCTI. 3aKOH
I'yka B 1BOX ¢opmax 3ammcy. Moaynb FOnra. [lepopmarii peansaux tin.Cuna tepts. Buan
tepTs. KoedimieHT TepTs. 3aJIe)KHICTh CUIIM TEPTS BiJl MBUAKOCTI PyXy Ta IHIIUX (GaKTOPiB.
BryTpimne Tepts. 3akoH HproTOHA U1 BHYTPILTHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOJANMHAMIKA

Tema 1.
2.1. MonekynsapHO-KIHETHUYHA TEOopid 1/1eaJbHUX Ta3iB




OcHOBHE DIBHSHHA MOJIEKYJISIpDHO-KIHETHUHOI Teopii imeanbHMX Ta3iB. MoOJeKyJsipHO-
KiHETHYHA 1HTeprpeTais TemrepaTypu. CepeaHsi KIHETHYHA EHEpTisl MOJEKYJIH. 3aKOH
PIBHOMIPHOT'O PO3MOJITY €HEprii 3a CTYNEeHsIMH BUTBHOCTI.

5 | 3akon MakcBena mpo po3mois MoJieKyJ razy 3a mBuakoctsamu. Jlocmia [ltepna. Posmogin
Bbonbimana. bapomerpudna dhopmyia.

6 2.2. SIBuiia nmepeHocy
CepenHe 4HCIIO 3ITKHEHB 1 CepeIHS JOBKHUHA BITLHOTO MPOOITYy MOJICKYI.
I'pamient ¢izuunoi Benmmuunu. dudysia, 3akon dika. BHyTpimHe TepTs, 3akoH HproToHA.
TemmonpoigHicTh. 3akoH Dyp'e. 3aranpHa XapaKTEPUCTUKA SIBHII IEPEHOCY.

7 Tema 3.

2.3. OCHOBHU TEpMOIUHAMIKH

Po6Gora ra3y mpu 3miHi 00’emy. BHyTpimHS eHepris TepMoauHaMiuHOI cucTemu. [lepruii
3aKOH TEPMOAMHAMIKH, HOTO 3aCTOCYBAHHSI IO Pi3HHUX 130MPOIIECIB y Ta3zax.
TemnoemuocTi ineansHoro razy Cp i Cv. PoGoTa rasy B pi3HHX i3ompouecax. AngiabaTuaHuii
nporec. Pisusianst [lyacona.

8 | Hampasnenicte mponeciB mnpupoau. [pyruii 3akoH TepMOIWHAMIKU. 3BOPOTHIM 1
He3BopoTHiK npouecu. Lukn Kapro. KK/ muxiry Kapao. @i3nyna npudnHa HE3BOPOTHOCTI
nporieciB npupoau. ETpomnis Ta ii dhizuynmii 3mict. [IpuHIKI 3pocTaHHs eHTPOoITii.

moayab 3. EJJIEKTPUKA

9 3.1. EnexTpocTaTuuHe noJje Ta Horo XapakTepucTUKU
3akon Kynona. Enextpuune none. HanpyskeHicTh eneKTpruuHOro noiisd. HampyskeHicTh mosis
TOYKOBOTO 3apsay. [IpuHIUN cyrnepno3uiii elxekTpudHux mnouiB. ['padiune 300pakeHHs
€JIEKTPUYHOTO MOJIS.

10 | PoGora B enekTpocTarnaHOMy T0Ji. [loTeHIIiaN, pi3HUIS TOTEHITIATIB.

Teopema I'ayca Ta ii 3aCTOCYBaHHs.

11 | EnextpoemHicTh mnpoBiaHuka. KouaeHcaropu. €MHICTP IUIOCKOTO, LWJIIHAPUYHOTO,
chepuyHOro KoHIeHcaTOPiB. EnexTpoeMHicTh 3eMini. EMHICTh CHCTEMHU KOHIEHCATOPIB.

12 | EHeprisg cucTteMu €NEKTPUYHHX 3apsaiB. EHepris 3apsipkeHoro mpoBigHuKa. EHepris, ska
HaKOMUYEHa y KOHJEHcaTopi, il 00'eMHa TycTHHA.

13 | 3akoHU MOCTIHHOTO CTPyMY
Enextpuunuii ctpym Ta oro xapakrepuctuku. Cuna ta ryctuna crpymy. E.P.C. Ixepena
cTpyMy. [lafiHHs HanpyTu Ta enekTpopylliiiHa cuia.
3akonu Oma. EnekTponpoBiiHICTb, eeKTpuyHHii omip. 3akoH Jlkoyns-JIeHna.

14 | 3akonu Kipxroda. Bukopucranus 3akoHiB Kipxroda mis po3paxyHKy eneKTpHUYHUX
kis.3akonu Oma ta Jhxoyns-Jlenna y nudepeHmianbHii gopmi.

15 | EnexTpuuHuii cTpyM B cepeqoBHINAX. EJEKTpUUHUN CTpyM B €JIEKTpONiTax. 3aKOHU
@apanes. Po3psaau B razax. CtpyMm y BakyyMi. Jlammogi aiox ta Tpiof.

moayas 4. EJEKTPOMATI'HETU3M
1 Tewma 1.
4.1. MarniTHe mone
MarepianbHICTh MarHiTHOTO MMOJs. J[isi MarHITHOTO TOJISI HA TIPOBIIHUK 13 CTPYMOM. 3aKOH
Awmrnepa. MarniTHa iHayKiisi. Mar"iTi cusoBi JiHii.

2 | 3akon bio — CaBapa - Jlammaca Ta WOro 3acCTOCYBaHHS 1O PO3PaxyHKY MarHiTHUX TIOJIiB
NPSIMOJIIHIHHOTO Ta KUTBIIEBOrO cTpyMiB. HampykeHicTh MarHiTHOTO noiisi.Pyx 3apsmpkeHux
4aCTHHOK y MarHiTHOMY noJii. Cuina Jlopennia. Edbext Xora.

3 Tewma 2.

4.2. EnexTpoMarHiTHa iHIyKIIis
Camoinaykuis Ta B3aeMOIHIyKIisl. OCHOBHHMI 3aKOH €JIeKTPOMArHiTHOI 1HAYKIii. 3akoH
®dapanes, npasuio Jlenna. EnekTpoHHNil MeXaHi3M €JIeKTPOMarHiTHO1 1HAYKIli. MarHiTHHiA




noTik. InnykTuBHIcTh. EHEprist MaruitHoro moJsi, 00'eMHa I'yCTHHA €HEpTii.

4 Tema 3.
4.3. EnexTpoMartiTHi KOJTUBaHHS 1 XBHII
KonmuBanHs B enekrpuyHoMmy KOHTypi. [udepenmiaaspHe Ta KiHEeMaTU4YHE pPIBHSHHSA
konuBaHb. [lapamerpu konwBaHb. BinbHi KonvBaHHA. JoJaBaHHS KOJNHMBaHb. 3aracarodi
KOJIMBaHHS. 3MYIICHI KoJuBaHHs. Pe3oHaHCc. ABTOKOJWMBaHHS. BigKpuTHil eleKTpUYHUN
KOHTYp. BiOpatop. PiBHsHHS MakcBenna. [Hrerpanshi Ta nudepeHiiansii GopMu 3amucy
piBHsAHb MakcBesuia.

5 | EnextpoMarniTHi XBWJI, iX XapakTepucTHkH. JloBkMHA XBWIi. 3aioMiieHHS. Bektop
[TowinTinra.llpuamun Troiirenca. BropunHi XBruti. DpoOHTaabHI TMOBEPXHI Ta MPOMEHI.
[Ikana eJeKTpOMarHiTHUX XBHJIb. JKepesa eIeKTpOMarHiTHUX XBIIb. Buaume cBiTio.

moayJb 5. OIITUKA

6 Tema 1.

5.1. 'eomeTpuyHa onTuka
3akoHu BigOWBaHHS Ta 3anmomiieHHS cBitina. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS
3aKOHIB F'€OMETPUYHOI ONTUKH 3a JOTIOMOTror0 mpuHuuny [tolirenca.

Tema 2.
5.2. XBuiboBa ONTHKA
Iarepdepenmiss xBunb. IHTEpdepeHmis cBitna, ii ocobmmBocti. MeTon onepkaHHS
KOTEpPeHTHHUX JKepen cBiTia. [HTepdepenmiitai cxemu. IHTepdepeHIliss B TOHKUX IUTIBKaXx.
3acrocyBaHHs sBHIIA iHTepdEpEHIIii CBITIA.

7 Judpakiiis XBuib, 1 HOsCHEHHS 3a gonomororo npuHiuny ['roirenca. [Ipunun [olirenca
- ®penens. JAnudpakiist Bil TOYKOBOTO JDKEpea Ta B HapayielbHUX MpoMeHsX. Judpakiis Ha
OTBODI, TUCKY, WKHI. Jludpakiiiina pemitka (rpaTka), ii 3acTocyBaHHS.

8 | [lonapuzanis ciTia. [loxsiliHe mpomeHe3anomieHHs. 3akoH Mamtoca. [lonspusanis npu
Bi/IOMBaHHI Ta 3aJIOMJICHHI CBITJIa Ha TpaHUIl ABoX nienekTpukiB. [Ipuzma Hikoms. Ityuna
aHizotpomnis, epexkr Keppa. SBume oOepraHHs IUIOIIMHM KoiuBaHb. [lucmepcis cBiTia.
Hopmaneha Ta aHopmanbsHa aucrnepcid. [lormuHanHs cBitina. 3akoH byrepa - Jlambepra.
KoedimienT nornmuHaHHs.

9 Tema 3.

5.3. KBantoBa ontuka

Oco0nMBOCTI TEMJIOBOrO BHUIIPOMIHIOBaHHS. Mojenb aOCONMIOTHO YOPHOIO Tijla. 3aKoH
Kipxroda. Posmonin eneprii B cmekTpi abcomoTHO uopHoro tija. 3akoHu Credana-
bonwsiimana 1 Bina. I'inotesa [Inanka. KBantu. OntuyHa mipoMeTpis.

10 | 3akonu 3o0BHimHBOTO (oroedexry. PiBusuua Eitnmreitna ans ¢oroedexty. IlosicHeHHs
3aKoHIB (¢oToedeKkTy 3a JOMOMOrol KBAHTOBUX YSBIEHb IPO CBITJIO. 3aCTOCYBAaHHSA
¢oroedexry. [Hocmigu JleGeneBa. Tuck cBitia. KBaHTOBE MOSICHEHHS THUCKY CBITJIA.
KopnyckyisipHO-XBUIIbOBHM Tyalli3M.

monyab 6. EJEMEHTHU ®I3UKU ATOMA TA SAIPA
11 Tema 1.
6.1. XBHUJIbOBI BIACTUBOCTI YaCTHHOK
I'inore3za ne bpoins. [udpakuis enektponis, gociiau Jlesicona 1 Jxepmepa. XBUIbOBI
BJIACTUBOCTI €JIEKTPOHA, iX 3aCTOCYBaHHs. XBHJIbOBI BIIACTUBOCTI YACTUHOK.
12 | Tema 2.
6.2. ATom
JliHIAYaCTi CHEKTPHU K KJIIOY IS pO3rajyBaHHs OyIOoBU aToMa. 3aKOHOMIPHOCTI B CIIEKTPi
aTromMapHoro BojHIO. [lmaneTapHa MoJielib aToMa.

13 | Iloctynatu bopa. Pagiycm cramionapHux opOiT. EHepreTnuHuii CrekTp aromMa BOIHIO.
[Ipupona crekrpanbHUX JiHiIA. bararoenexTponni aromu. I'onoBHe, opOiTagbHe 1 MarHiTHe
kBaHTOBI yucna. Crin enektpona. CriHoBe kBaHTOBe 4mcio. [Tpuniun Ilaymi 1 posmomin
SJICKTPOHIB 3a cTallioHapHUMU cTaHamMH. CIIEKTpH aTOMIB 1 MOJIEKYIL

14 | Tema 3.

6.3. CTpyKTypa aTOMHOTO siipa




Posmipu Ta ckmax sgep. Hyxmonu. 3apsmoBe Ta macoBe uucia. [3oromu. Bzaemomis
HyKJIOHIB. EHepris 3B's3ky. Jlepexkt macu. 3akoH pamioaKTUBHOTO pO3Many. AKTHBHICTD,
cTaJia po3Majy, Iepioj] HaMmiBpO3Mmay.

15 | lryyna pamioakTuBHICTh. [lomim BaXKUX saep, KOe]illiEHT PO3MHOKEHHS HEUTPOHIB. 2
Jlanmorosa peakuis. Kputnuna maca. Po3paxyHOK BeTHYMHU €HEPrii, 0 BUAUISETHCA MPU
noain anapa. [3oromm, ix BukopucraHHs. Peakuii tepmosinepHoro cuHTe3y. EmemenTtaphi
yacTuHKH. KBapku.

3a 2 cemecTp - 30 roauH JeKIiHHNX

3a 1 cemecTp Bcboro 60 roan JekuinHux.

4, Temu JabopaTopHUX (MPAKTUYHUX, CEMiHAPCHKHUX) 3aHATH

Ne HazBa tremu Kinpkictb
3/m TOAMH
1 cemecTp
1 Beryn o maboparoproro mpaktukymy. Teopist oXuOoK. 2
2 BuwmiproBanbhi npuiaau. KP o teopii moxuOox. 2
3,4 Bukonansst po0bit moOpuraHo 3rigHo rpadiky 110 2 rof.
5 3naya po0it. KontponbHa pobota M 1 2
6-8 BukonanHs po0iT mobpuraaHo 3riiHo rpadiky 1o 2 TOJI.
9 3naga pobit. KonrposibHa pobora M 2 2
10 Beryn no nabopatopHoro nmpakTukymy. EnekTpo-BuMiproBalibHI IPHIAAH 2
11 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 10 2 Toj.
12 BukoHaHHS po6iT NOOpUTa HO 3TriHO rpadiky 2
13 BukonanHs poOiT noOpuraiHo 3riiHo rpadiky 10 2 Toj.
14,15 3naga pobit. KorrpossHa podbota M 3 2
JlabopaTopuux podit — 30 ronun 30
2 cemecTp
1-4 BukoHaHHs po6iT noOpUraHo 3riiHo rpadiky 10 2 TOA.
5 3naua poOit. KonTponsHa podora M 4
6-9 BukoHaHHS po6iT moOpUraiHo 3rijiHO rpadiky 10 2 TOA.
10 3naua pobit. KonTponbHa pobora M 5 2
11- BuxoHaHHs po06IT moOpuraaHo 3riiHO rpadiky 10 2 TOI.
14
15 3maya po6it. KonTpoasHa podora M 6 2
JlabopaTopuux podit — 30 ronux 30
3a 1 1a 2 cemectp — 60 roaus JiabopaTopHux

TEMATHUKA JIABOPATOPHUX 3AHATH
MOJVIJII:
1. Mexanika
2. MonekymsipHa ¢i3uka Ta TepMOJUHaMIKa
3. Enextpuka
4. EnextpomMarseTusm
5. OnTuka
6. EnemenTtu ¢i3uku aToma Ta sijapa

OpicHTOBHMHE NepeJtik JJadopaTOPHUX POOIT

I cemecTp

Moayas 1. Mexanika

1.1 BuzHaueHHs MPUCKOPEHHS BUIBHOTO MaJ{IHHSA 32 JOMTOMOT0I0 MATEMAaTUYHOTO MAasiTHHUKA.



1.2 BuBueHHs 3aKOHIB 00€PTAILHOTO PYXY 3a J0MoMoror MasTHuka Obepoeka.
1.3 Bu3HnaueHHsI MOMEHTY 1HEPIIii TiJIa METOJOM KPYTHUILHUX KOJIMBAHb.
1.4 TlepeBipka OCHOBHOTO PIBHSHHS TUHAMIKH 00€PTaJIbHOTO PyXy 3a JOMOMOTOI0 MasiTHUKa MakcBeia.

1.6. Buznauenunsa moayns FOnra.

1.10. Bu3HaueHHs MPUCKOPESHHSI BUIBHOTO MAIiHHS 33 JJOTIOMOTOK0 O0OPOTHOTO MAsITHHKA
1.11. BuzHaueHHs MpUCKOPEHHS BUIBHOTO A IIHHS 3 KPUBOI 3aJICXKHOCTI MEePioAy KOJUBaHb (i3HIHOTO
MasiTHUKA BiJl TIOJIO’KEHHS TOYKHU MiABICY.

Mopnyab 2. OcHOBH MOJIEKYJISIPHOI (Pi3MKH | TEpMOANHAMIKH.

2.1. BusnayeHHs Koe]ilieHTY JTIHIHHOTO PO3UIMPEHHS TBEPIUX TiJ.

2.2. BusHauenHs BigHomeHHs nutomux Temmoemuocteit Cp/Cyv MeToom Kitemana-Jlezopma.
2.3. Busnauenns KoedilieHTy BHyTPIIIHBOTO TepTs 32 CTOKCOM.

2.4. BuzHaueHHs KOe(iliEHTY TETJIONPOBIAHOCTI TBEPAUX TiI.

2.5. BusHaueHHs 3MiHU €HTPOMI] PH IJIaBJICHHI 0JIOBA.
Moayas 3. Enexkrpuka

3.1. HocmimkeHHs eIeKTPOCTaTHIHOTO MOJIS.
3.2. Bu3Ha4yeHHs1 OMIYHOT'O OMOPY METOAOM MicTKa YiTCTOHA.
3.3. JochimKeHHs TeEMIIEpaTypHOT 3AICKHOCTI OTIOPY METaIy.

3.4. BusHaueHHsA c.p.C. rajJbBaHIYHOIO €JIEMEHTA MCTOAOM KOMHeHCaHﬁ.

Moayas 4. EjnekTpoMaraeTusm
4.1. BuB4eHHsI MarHiTHOTO MOJII TOHKOI KOTYIIKH.

4.2. Bu3HaueHHs TOPU30HTAIIBHOI CKJIaJJ0BOT HAIIPYKEHOCTI MarHiTHOIO MO 3eMili 32 J0MOMOT 010
TaHT€HC-TaJIbBAaHOMETPA.

4.3. BuMiproBaHHsI HUPKYJISALI{ HAIpy>KEHOCTI MarHiTHOTO IOJIsl COJIEHOINa.

4.4. BuzHaueHHs] MarHiTHOI IHIYKII1 TOJISl COJIEHOi A OaTiCTUUHUM METOJIOM.

4.5 BuzHaueHHs MUTOMOTO 3apsily €JIeKTPOHA METOAOM MarHeTpoHa.

4.6 BuzHaueHHs JIorapuMIgYHOrO JEKPEMEHTY 3aracaHHs KOJIUBaHb (PI3MYHOrO MasTHUKA.

4.7. BuBueHHs €JEKTPOHHOro ocumiorpada Ta AOCIIIPKEHHS 3 HOro JOMOMOIOK CKJIaJaHHS B3a€MHO-
NEPIEHIUKYISIPHUX KOJIBAHb.

Moayas 5. OnTuka

5.1. Bu3HaueHHs JOBKHMHU XBUJI CBITJIa 3a JONIOMOT 010 Kinelb HproToHa.

5.2. BuzHaueHHsI TOBXXMHU XBUJII CBITJIA 32 I0OMOT 00 Oinpusmu dpenerns.

5.3. Bu3HadeHHs JOBXKHMHU XBUJI1 CBITJIA 33 JOMOMOTOI0 TU(PAKIIHHOT IpaTKH.

5.4. TlepeBipka 3akoHy Maitoca.

5.5. Bu3Ha4yeHHs KOHLIEHTpAIlil ONTHYHO-aKTUBHUX PEYOBUH MOJISPUMETPOM.

5.6. Buznauenns cranoi Credana-bonbimana ta cranoi [Inanka 3a 701oMOror ONTHYHOTO MipOMeETpa.
5.7. JocnimpkeHHs 3aJ1e)KHOCT1 (POTOCTPYMY HACHUEHHS Bijl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [lnanka meronom Jlykipchkoro.

Mopayasb 6. EnemenTH KBaHTOBOI MexaHiKu, (pi3uKku aToma Ta sigpa

6.1. BUBYEeHHS CIIEKTPiB BUIPOMIHIOBAHHS T'a3iB.

6.2. BuB4eHHSI ONTUYHOTO KBAHTOBOT'O T'€HEpATOpA.

6.3. BuBYeHHs 3aJI€:)KHOCTI ONOPY HaIMiBIPOBITHUKIB Bijl TEMIEpaTypy 1 BA3HAUYEHHS €HEprii akTHBaLlii.
6.4. Bu3HaueHHS KOHIIEHTpAIIi 1 pyXJIMBOCT1 HOCIiB CTPyMy B HaIliBIIPOBITHUKAX.

6.5. locnimkeHHs HAIiBIPOBITHUKOBOTO TPIOAY.

7.1. Bu3HaueHHS aKTUBHOCTI PaJIiOHYKIIITY.

7.2. BuzHaueHHs Koe(ilieHTY MOTJIMHAHHS Y — IPOMEHIB.

7.3. BusHaueHHs TIepioly HAMiBpPO3Maay pagioaKTHBHOTO 130TOITY



Temn NPAKTUIHHUX 3aHATH

60 roauu y 1 cemectpi

No Haspa temu Kinpk
3/m iCTh
TOJIUH

1 | Moayan 1. Tema 1. 2
1.1. KinemMaTHKa Ta IMHAMIKA MOCTYNAJBbHOI0 PyXy
[Tapamerpu  pyxy  (paliyc-BeKTOp, TMEPEMIIIEHHs, IBUAKICTb, MPUCKOPCHHS).
[TpssmomiHifiHUH 1 KpuBOIiHIAHUN pyX. TpaekTopis. KinemaTrnka mocTynaibHOTO pyXy.

Junamika noctynansHoro pyxy. Cuna, Maca. 3akoH 30epeeHHs KUTbKOCTI pyXy. Pobora,
€HEPTisl, MOTY)KHICTh. 3aKOH 30€PEKEHHSI CHEpTii.

2 | Tema?2. 2
1.2. KinemaTuka ta IMHaMika 00epTaJIbLHOIO Pyxy
[Tapamerpu pyxy. Kinemarmka oOepTanbHOro pyxy. MOMEHT cwid. MOMEHT iHepiii.
MowmeHT iHepmii mMaTepiaibHOi TOYKH Ta TBepaoro Tina. Teopema IllteiitHepa. MomeHT
1HepUii AuCKa, MUITHAPA, CTEP>KHS BITHOCHO Pi3HUX OCEH.

3 | Teopema Ilteiinepa. MoMeHT iHepIIil AUCKA, IWIIHAPA, CTEP)KHS BIAHOCHO PI3HUX OCEH. 2
Pobota, eHepris, MOTYXHICTb Ipu OOepTaNbHOMY pyci. 3aKOH 30epeKeHHS MOMEHTY
KUTBKOCTI pyXy.

4 | Tema 3. 2
1.3. KinemaTuka Ta IMHAMiKa KOJMBAJBHOIO PYXY
MasitHuku. Ilapamerpu konuBanb. BinbHi konuBanHs. IIBHIKICTH, NPUCKOpPEHHS Ta
€Heprist KOJIMBAJIBHOTO PyXY.

Bumymieni konuBanHs. Pe3oHaHc.
XBuii, MexaHi3M iX yTBopeHHs. PiBHsHHS xBwii. JloBkumHa xBwiIi. 3ByK, HOro
XapaKTEPUCTHKH.

5 | Tema 4. 2

1.4. Cuin.

Cuna TspKiHHA. 3aKOH BCECBITHBOTO TSDKIHHSL.

Cwu nipy>xHOCTI. 3aKoH ['yka B 1BoX dopmax 3amucy. Moayns FOnra. Jledopmarrii
peaIbHUX TiJI.

Cuna tepts. Bunu tepts. KoediuieHT TepTs. 3aleXHICTh CHIIM TEPTS B MIBUAKOCTI pyXy
Ta iHMX ¢akropiB. BuyTpiniae Tepts. 3akoH HploTOHA JUIsl BHYTPIIIHBOTO TEPTSI.

6 | Moayas 2. Tema 1. 2

2.1. MoJsieKkyIsIpHO-KiHEeTHYHA Teopif igealbHUX ra3is

OcHOBHE pIBHSIHHS MOJIEKYJISIPHO-KIHETHYHOT TeOpii 1/1ealbHUX Ia3iB.
MonekynspHO-KIHETUYHA 1HTepnpeTalis Temneparypu. CepeiHsa KiHeTHYHA EHEeprist
MOJIEKYJIA. 3aKOH PIBHOMIPHOTO PO3IOITY €HEpPTii 3a CTYIEHSIMHU BUTHHOCTI.

7 | 3akoH MakcBena mpo po3moia MoJeKy ra3y 3a mBuakocTsMu. Jocmin ltepua. Posmomin 2
Bonbimmana. bapomerpuuna dhopmyna.

8 | Tema 2. 2
2.2, SIBu1Ia mepeHoCcy
CepenHe 4MclnO 3ITKHEHb 1 CepeAHsl JOBXHMHA BUIBHOTO Mpobiry mosexyi.l'pamieHT
¢izuynoi  BenmmumHM.  udyszis, 3akon  Pika.  BHyTpimme  TepTs,  3aKOH
Hrrotona. TermonpoBinHicTh. 3akoH Dyp'e. 3aragpHa XapaKTEPUCTHKA SBHII TEPEHOCY.

9 | Tema 3. 2

2.3. OCHOBH TepMOAMHAMIKH

Po6ota ra3y npu 3MiHi 00’eMmy. BHyTpimHs eHepris TepMoanHamiuHoi cuctemu. Ilepiumit
3aKOH TEPMOJMHAMIKH, HOTO 3aCTOCYBAHHS JI0 PI3HUX 130TPOIECIB y razax. TemioeMHOCTi
igeanpHoro razy Cp i Cv. Pobora rasy B pi3HHX i3omponecax. AniadaTuyHUN mpolec.




PiBusnns Ilyacona.

10 | HampaBnenicte mporieciB  mpupomau. Jlpyruii 3aKkoH TEpMOIWHAMIKWA. 3BOPOTHIA 1
He3BopotHil npouecu. Lukn Kapno. KK/ nuukny Kapno. ExTponis Ta ii ¢i3uunmii 3MicT.
[TpuHLIMI 3pOCTaHHS EHTPOMII.

11 | Moayas 3. Tema 1.

3.1. EjekTpocTaT4yHe moJjie Ta iioro XapakTepuCcTUKHA

3akon Kynona. Enextpuune mone. HampykeHicTh enekTpuyHoro mnois. HampyskeHicTb
noJjis TOYKOBoro 3apsay. [lpuHimn cynepro3unii enekTpuuHuX 1moJiB. PoOora B
enekTpocTatnyHoMy ToJi. [ToTeH tian, pi3HUIS TOTEHITIATIB.

12 | EnextpoemHicTs mpoBimHuka. KonumeHcaropw. E€MHICTH IUIOCKOTO, ITWIIHAPUYHOTO,
chepuuHOro KoHIeHCaTOPiB. EnekTpoeMHicTh 3eMiti. EMHICTh CHCTEMU KOHJICHCATOPIB.
Eneprist cucrtemu enextpuyHux 3apsaaiB. EHepris 3apsmxeHoro nmposigHuka. EHepris, sika
HAKONMYCHA y KOHJCHCATOPI, ii 00'€eMHa T'yCTHHA.

13 | Tema 2.

3.2. 3aKoHM MOCTIHHOTO CTPYMY

Enextpuunuii ctpym Ta iioro xapakrepuctuku. Cuna ta ryctuna ctpymy. E.P.C. Jlxxepena
ctpymy. [lagiHHS HaNPyTH Ta eNEKTPOPYyIIiHA CHJIA.

3akonu OmMa. EnexTponpoBiiHICTh, eeKTpuuHHii omip. 3akoH Jxxoyns-JIeHua.

14 | 3akonm Kipxroda. Bukxopucranns 3akxoniB Kipxroda mis po3paxyHKY eIeKTPUIHHX
kis.3akonu Oma ta [Dxoyns-Jlenna y nudepeniianbHid Gopmi.

15 | EnextpuuHuil cTpyM B enektpoiitax. 3akonu @Dapanes. Pospamu B razax. Ctpym y
BakyyMi. JlammoBi giox Ta Tpion.

1 | Moayas 4. Tema 1.

4.1. MaruiTHe noJse
Jlis MarHiTHOro mojisi Ha MPOBIIHUK 13 CTPyMOM. 3akoH Ammepa. MarHiTHa 1HIyKIS.
MarsiTHi CHJIOBI JiHii.

2 | 3akon bio — CaBapa - Jlamaca Ta HOro 3acTOCYBaHHS J0 PO3paxyHKy MAarHiTHHX IOJIiB
OpSAMOJIIHIMHOTO Ta KUIbLIEBOTO cTpyMiB. HampykeHicTs MarHiTHoro mnossa. Pyx
3apsKEHUX YaCTHHOK y MarHiTHOMY modi. Cuna Jlopenna. Egext Xomna.

3 | Tema 2.
4.2. EnekTpoMaruiTHa inayKuis
OcHOBHUI 3aKOH eJleKTpoMarHiTHoi iHAykuii. 3akon @apages, npaBwio JleHna.
CaMOiHayKIIis Ta B3a€EMOIHTYKITisI.
EnexTpoHHMI MeXaHi3M eNeKTPOMAarHiTHOi 1HIyKIii. MarHiTHUi MOTiK. [HIYKTHBHICTB.
Eneprist MaraiTHOTO 1M0JIs1, 00'€MHA TYCTHHA €HEPTii.

4 | Tema 3.
4.3. EnekTpoMarHiTHi KOJMBaHHS i XBHJII
KonuBanus B enekTpuyHOMYy KOHTypl. JludepeHuianpHe Ta KiHEeMaTH4YHE pIBHSIHHS
KosinBaHb. [lapameTpu KonuBaHb. BisbHi KonuBaHHs. Jlo1laBaHHS KOJIMBAHb.

5 | 3aracaroui KOJMBaHHA. 3MyllIeHI KoiuBaHHS. Pe3oHaHc. ABTokonuBaHHS. Biaxputuii
eJIEKTpUYHUM KOHTYp. BibpaTop.

EnextpomarHiTHi XBW, iX Xapaktepuctuku. Jloxkuna xBmii. [Ilkana emekrpoMarHiTHUX
XBUJIb.

6 | Moayas 5. Tema 1.
5.1. 'eomeTpu4Ha ONTHKA
3akoHW BiAOWBaHHS Ta 3ajoMJIeHHs CBiTia. [loBHe BHyTpimHe BimOuBaHHS. [losicHeHHS
3aKOHIB T€OMETPUYHOI ONTUKH 32 JOMOMOTor0 npuHuumny ['tolirenca.

7 | Tema 2.

5.2. XBHJILOBA OIITHKA




Inrepdepenuiss xBuib. I[HTEepdepentis cBiTna, i ocobmuBocti. Metox opep)kaHHS
KOTEPEHTHHUX JDKepelN cBiTia. [aTtepdepenitiiini cxemu. [HTepdepeHiliss B TOHKUX TUTIBKaX.
3acTocyBaHHSA ABUIIA iHTEpEpEHIIil CBITIA.

8 | udpakiis XBUIIb, ii MOsSICHEHHS 3a JgoroMoroto npuHuumy I'roirerca. [Ipunmun [oiirenca 2
- @penens. [Audpakiis BiJ TOYKOBOTO JKEpeNa Ta B HMapalieIbHUX MpoMeHsX. Judpakiis
Ha OTBOpI, JUCKY, IIumHI. {udpakiiiina pemriTka (rpatka), i 3acTOCyBaHHS.

9 | Honspuzanis ceitna. [loasiitne mpomenesanomienHs. 3akoH Mamroca. [lonspusaris npu 2
B1JIOMBaHHI Ta 3QJIOMJICHHI CBITJIa HA TPAHMIII IBOX JIICJICKTPHKIB.

Hucniepcia cBiTna. HopmanbHa Ta aHopmanbHa aucrepcid. IlornmHanHg cBiTia. 3akoH
byrepa - Jlam6epra. KoedirieHT mormuHaHHS.

10 | Tema 3. 2
5.3. KBantoBa onTuka
3aKOHM TEIJIOBOTO BUIPOMiHIOBaHHS. Po3mofin eHeprii B cHekTpi abCOMIOTHO YOPHOTO
tina. 3akonn Credana-bonmprmana 1 Bima. ['imote3a Ilmanka. Ksantu. Onrtuuna
ipOMETPisl.

11 | 3akonu 30BHImHBOTO (horoedexty. PiBHsHHs Elnmreiina mis dotoedexty. IoscHeHHs 2
3aKOHIB (HOTOE(EeKTy 3a [JOIOMOIOI KBAHTOBHMX YSBIEHb IPO CBITIO. 3aCTOCYBaHHS
doroedexry. Tuck cBiTma. KpantoBe mosicHeHHS THCKY cBiTia. KopmyckynspHo-
XBWJIBOBHUH Jyai3Mm.

12 | Moayas 6. Tema 1. 2
6.1. XBHIbOBI BJIACTHBOCTi YACTHHOK

[imore3a ne bpoins. dudpaxiiis enekTpoHiB. XBUIBOBI BIACTHBOCTI €IEKTPOHA.
XBWJIbOBI BIACTUBOCTI YACTHHOK.

13 | Tema 2. 2
6.2. Atom
3aKOHOMIPHOCTI B CIIEKTpP1 aTOMapHOro BojHI0. [nanerapHa Mozens aroma.

[Toctynatu bopa. Paniycu cramionapaux opOiT. EHepreTnyHuii cnekTp atoma BOJHIO.
[Tpunuun [laymi 1 po3noaun eIeKTpOHIB 3a CTalioOHApHUMHU cTaHamu. CHEeKTpU aTOMIB 1
MOJIEKYJI.

14 | Tema 3. 2
6.3. CTpyKTypa aTOMHOI0 siipa
Posmipu Tta cxiag saep. Hykmonu. 3apsgoBe Ta macoBe uMcia. [3otomu. B3aemonis
HykioHIB. Enepris 3B'a3ky. Jledexkt macu.3akoH pa/iloaKTUBHOTO po3nary. AKTHUBHICTb,
cTajia po3najy, nepioj HaliBpO3May.

15 | [lomin Baxkkux saep, Koe]illeHT PO3MHOXKEHHS HEHTpoHiB. JlaHIoroBa peakiis. 2
Kputnuna maca.

[3otonu, ix BukopucTaHHs. Peakiii TepmosinepHOoro cuHTe3y. EneMeHTapHI 4YacCTHUHKU.
KBapku.
Beboro y 1 cemectpi 60
r.
d. Temu camocTiiiHoi podoTH
Ne Kinbx
3/m Hazpa temu 1CTh
TOAMH
I cemecTp

1 | CamocrTiifHa TiATOTOBKA CTYJEHTIB 10 Ja0OpaTOpPHMUX 1 NPAKTUYHUX 3aHATH Ha mpoTs3i | 15
ceMecTpy

2 1.1. 3HaxomKeHHs MIBUAKOCTI Ta MPUCKOPEHHS 32 33/1aHUM PIBHSHHIM pyXy Ta moOyJa0Ba 2

rpadikiB 3anexnocteit X(t), Vx(t) Ta ax(t).




3 | 1.2. Ananorii Mi>k IOCTYHAJIbHUM Ta 00epTaIbHUM PYXOM. 1

4 | 1.3. Marematnunanii, Gi3WYHUN Ta TPYKUHHUA MasTHHKHU: TIEPIOJl Ta YaCTOTa KOJHBAHbD, 1
JudepeHItiagbHe piBHIHHS FAPMOHIYHUX KOJIHBAHb.

5 1.4. ITpy>xHi BIaCTUBOCTI TBepAUX T JliarpaMu po3Tsry. 1

6 | 2.1. Posnoxinun MakcBena ta bonbiimana. OO4ncIeHHS MBUAKOCTI MOJICKYJIU TP 3aaHii 2
TEeMITepaTypi.

7 | 2.2. Tunu TemmooOMiny. 1

8 | 2.3. Po6ora ra3y B i3omporuecax. 3HaX0/UKEHHsI poOOTH ra3y Ta Koe(ilieHTa KOPUCHOT IS 2
3aJ]aHOTO IHMKITY.

9 | 3.1. 3o0paxkeHHS CHJIOBHUX Ta EKBIMOTECHLIATBHUX JIIHIA HABKOJO 00’ €KTIB 3aaHOi popMH, 2
PO3paxyHOK HAINPY>KEHOCTI Ha BIJICTaHI BiJI 3apsKEHOTO Tija.

10 | 3.2. 3acrocyBanHs 3akoHIB OMa B qudepeHmianbHii Ta iHTerpanbHiii ¢opma. [IpaBuia 3
Kipxroda.

1 | CamocrTiifHa TATOTOBKA CTYJEHTIB 10 Ja0OPaTOPHUX 1 TPAKTUYHUX 3aHATH HA mpoTs3i | 15
ceMecTpy

2 4.1. Po3paxyHOK IHAYKIi MarfHiTHOrO TOJS B TOYIll HAa BIiJCTaHI BiJ MPOBITHHKA 3i 2
CTPYMOM.

3 | 4.2. O6uncneHHs poOOTH JJIs paMKH 31 CTPYMOM, sIKa 00€PTAE€ThCSI B MAarHITHOMY TIOJII. 2

4 | 4.3. KonuBanus B LC-koHTYypi: 3aKOHU 3MiHH 3apsy, CTPyMy Ta HaIlpyrH, 9acToTa Ta 1
1epioj] KOJIMBaHb.

5 | 5.1. TlobynoBa 300pakeHb B 30HMpalbHIA Ta PO3CIIOBaNbHIM JiH3ax. XiJ MPOMEHIB Y 1
MIKPOCKOITI.

6 | 5.2. Inrepdepenuiiini cxemu. [HTepdepeHItisi B TOHKHUX IUTiBKaX. 2

7 | 5.3. BHyTpimHiii, 30BHILIHINA Ta BeHTUIbHUN (oToedekT. UepBoHa Mexa (oToedexTy s 2
METaJliB.

8 | 6.1. ludpaxiis eneKTpOHiB, 1110 MPOUIIIN IPUCKOPIOIOYY PI3HUIIIO MOTEHLIaNIB. XBHIISA /1€ 1
Bpoiins s MakKpOCKOMIYHUX T1JI.

9 6.2. CiexTpu BUIIPOMIHIOBaHHS Ta MOTJIMHAHHSI CBITIIa BOJIHEBOMOIIOHIUMH 10HAMH. 2

10 | 6.3. AnepHi peakuii. EnemeHTapHi YacCTHHKH Ta iX KiIacuikaiis. 2

Ycboro camocTiiiHoi podotu y I cemectpi: 60 roa.

6. Metoau Ta 3ac00M JIArHOCTUKH Pe3y/IbTATIB HABYAHHA:
- ek3aMmeH B 1 cemecTpi;

- ycHe a00 MMChbMOBE ONMUTYBAHHS;

- MOJAYJbHE TECTYBaHHS;

- pedeparn, ece;

- 3axuCT JJabopaToOpHUX Ta MPAKTUYHUX POOIT;

- Mpe3eHTalli Ta BUCTYIIM Ha HAYKOBUX 3aX0/aX.

7. MeToau HAaBYAHHA .

- CJIOBECHHMI METOJI (JICKIIis);

- NpaKTUYHUN MeTo]1 (J1TabOpaTOpHI 3aHATTA);

- po0oTa 3 HaBYAJILHO-METOJUYHOIO JIITEPATYpOI0 (KOHCIIEKTYBAHHS );

- camocCTiitHa poOoTa (BUKOHAHHS 3aBJaHb).

8. OuinwBaHHs pe3yJbTaTiB HABYAHHS.
OuiHtoBaHHSI 3HaHb 3/100yBaya BHUINOI OCBITU BigOyBaeThcsa 3a 100-0anpbHOIO IIKAJIOK 1
MEPEBOUTHCS B HAIIOHATBHY OLIIHKY 3T1AHO YMHHOTO «Il0J0XKEeHHS Mpo eK3aMeHH Ta 3alliKH
y HYBill Ykpaiam»

8.1 Po3moaij 0aJ1iB 32 BUIaMH HABYAJIBLHOI Ti1JIHLHOCTI



Bua HaBYaJIBbHOI AISVIBHOCTI Pe3yabTaTn HaBYaAHHSA OuiHroBaHHA
Moayns 1. Mexanika.

JlaGopatopue 3anstrs 1. Bcerym mo 5

7a00paTOpHOTO  HPaKTUKyMy. Teopis

noxuOoK. BumiproBasibHI pUIaIn.

Camocriiina po6ora 1 B criucky CP 5

[Ipaktuune 3ansaTTs 1. Bapiantu 3amau 3amadi 1o BapiaHTy 5

JUIsl BUKOHAHHS JIOMAIIHIX 3aBJaHb

JlaGopatopue 3ansarts 2. JlaGoparopHa KP 1o teopii moxu6ox. 5

poGota 1. BusHaueHHS TNPUCKOPEHHS 3BiT 1o nabopaTopHii podoTi

BUIBHOIO IAiHHA 3a  JOIIOMOTIOXO

MaTeMaTHYHOTO MasiTHUKA

CamocriiiHa po6ora 2 B ciiucky CP 5

[IpakTrune 3aHATTS 2 3anmadi mo BapiaHTy )

JlaboparopHe 3aHaTTA 3. BukoHanHs 3BIT 0 1abopaTopHiit poOOTi 5

nabopaTtopHoi podoTu 1o rpadiky

[IpakTruuHe 3aHATTS 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTs 4. BukoHanus 3BIT o 1abopaTopHiit poOOTi 5

nabopaTtopHoi podoTu 1o rpadiky

Camocriiina po6ora 3 B criucky CP 5

[Ipaktuune 3aHsATTS 4. 3anmadi mo BapiaHTy )

JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o J1abopaTOpHii poOOTI 5

1abopaTopHoi poboTH o rpadiky

[TpakTruHe 3aHATTA 5 3anaui MO BapiaHTYy. 5+25=30
MopayJibHa KOHTPOJIbHA podoTa 1.

Bceboro 3a moayaem 1 100
Monayas 2

JlaGopatopHe 3aHsATTS 1. BukonaHHs 3BiT 1o 1abopaTOpHii poOOTI 5

1abopaTopHoi poboTH 1o rpadiky

CamocriitHa po6ota 4 B ciiucky CP 5

[TpakTiune 3anaTTs 1. 3agadi O BapiaHTy 5

Jlaboparopue 3aHATTA 2. . BuKOHaHHS 3BIT 10 J1abopaTopHiit poOOTI 5)

n1abopaTopHoi podoTu 1o rpadiky

[IpakTuune 3aHATTS 2 3a;adi 1Mo BapiaHTy 5

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

nabopaTtopHoi poboTH no rpadiky

Camocriitna po6ora 5 B ciiucky CP 5

[IpakTrune 3aHITTS 3. 3a;adi 1o BapiaHTy 5

Jlaboparopue 3auatTs 4. BukoHanus 3BIT 10 J1abopaTopHii poOOTI 5)

n1abopaTopHoi poOoTH 1o rpadiky

CamocriitHa poGoTta 6 B criucky CP 5)

[IpakTnune 3anHATTA 4. 3anaui o BapiaHTy 5

JlaGopaTtopHe 3aHsATTs 5. BukoHaHHs 3BIT 110 JIaGOopaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

[IpakTuune 3aHATTS 5 3amadi Mo BapiaHTy. 5+25=30
MopayJibHAa KOHTPOJIbHA podoTa 2.

Bceboro 3a Mmoayiem 2 100

Monayas 3




JlaGopatopue 3ausATT 1. BuxonaHHs 3BiT 1o 1abopaTopHii podoTi 5)

n1abopaTopHOi PoOOTH 1O Tpadiky

Camocriitna po6ora 7 B criucky CP 5

[TpakTrune 3aHsTTS 1. 3aiayi 1o BapiaHTy 5

JlaGopaTopHe 3aHsATTA 2. . BukoHaHHS 3BIT 110 JIaOGOpaTOpHiit poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

CawmocriitHa po6oTa 8 B criucky CP 5

[IpakTuune 3aHATTS 2 3anmayi mo BapiaHTy )

JlaGopaTtopHe 3aHsaTTs 3. BukoHaHHs 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu 1o rpadiky

CawmocriitHa po6ora 9 B criucky CP 5

[IpakTuune 3aHATTS 3. 3anmayi mo BapiaHTy 5

JlaboparopHe 3anATTs 4. BukoHanHs 3BiT 1o 1abopaTopHii podOTi 5)

nabopaTopHOi POOOTH 1O TpadiKy

Camocriiina po6ora 10 B criucky CP 5

[Ipaktrune 3aHATTS 4. 3anayi mo BapiaHty 5

JlaGopatopHe 3aHATTS 5. BukoHaHHS 3BiT 1o 1abopaTopHii podOTi 5

nabopaTopHOi PoOOTH 1O Tpadiky

[IpakTuune 3aHATTS 5 3anmadi 1Mo BapiaHry. 5+30=35
MoayJibHa KOHTPOJIbHA podoTa 3.

Bcnoro 3a moayJiem 3 100

Hapuaabha podora (M1 + M2+M3)/3*0,7 <70

3aqik B 1 cemecTpi 30

Bceboro 3a kype

(HaBuyauabHa pobota + 3aiik) < 100

2 cemecTp

Monayan 4
Beryn no npaktukymy M4, M5, M6 3BiT 10 J1ab0paTOpHii poOOTI 5
Bukonanus mabGopaTopHOi poOOTH MO
rpadiky
CamocriitHa po0oTa 1 B ciiucky CP 5)
[Ipaktuune 3anatTs 1. Bapiantu 3agau 3agaui o BapiaHTy 5
JUIs. BUKOHAHHS IOMAllIHiX 3aBJIaHb
JlaboparopHe 3aHATTS 2. BukoHaHHS KP mo Teopii moxuboxk. 5
1a00paTOpHOi POOOTH MO TPadiKyIo 3BIT 110 JIaOOpaTOPHii poOOTI
[IpakTuyHe 3aHATTS 2 5
JlaGopatopHe 3aHATTS 3. BukoHaHHA 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa po0oTa 2 B criucky CP 5)
[IpakTrune 3aHATTS 3. 3a;adi 1o BapiaHTy 5
JlaGopatopHe 3aHATT 4. BukoHaHHA 3BiT 1o Ja00paTOpHii PoOOTI 5
nabopaTtopHoi poboTH no rpadiky
Camocriitna po6ora 3 B ciiucky CP 5
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopaTtopHe 3aHsATTs 5. BukoHaHHs 3BIT 110 JIaGOpaTOpHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHTy. 5+35=40

MoayJibHa KOHTPOJIbHA podoTa 4.

Bceboro 3a moayJiem 4 100

Moayas 5




Buxonanus nabopaTtopHoi poOoTH 1Mo 3BiT 10 1abopaTOpHil podOTI 5)
rpadiky
Camocriitna po6ora 4 B criucky CP 5
[Ipaktuune 3ansaTTs 1. Bapiantu 3amau 3aiayi 1o BapiaHTy 5
JUIsl BUKOHAHHS JIOMAIIHIX 3aBJaHb
JlaGopaTopHue 3anarTs 2. BukoHaHHs KP 1o teopii moxu6ox. 5
1ab0paTopHOi poOOTH MO TpadiKyIo 3BIT 1Mo J1abopaTopHiit podOTI
CawmocriitHa po6oTa 5 B criucky CP 5
[IpakTuune 3aHsTTa 2 5)
JlaGopatopue 3aHATTs 3. BukoHaHHS 3BiT 1o 1abopaTopHii podOTi 5
nabopaTopHOi PoOOTH 1O Tpadiky
Camocriitna po6ora 6 B criucky CP 5
[IpakTruuHe 3aHATTS 3. 3anayi mo BapiaHty 5
JlaboparopHe 3auaTTs 4. BukoHaHHs 3BiT 1o 1abopaTopHil podOTi 5)
nabopaTopHOi PoOOTH 1O TpadiKy
Camocriitna po6ora 7 B cricky CP 5
[Ipaktuune 3aHsATTS 4. 3anmadi mo BapiaHty 5)
JlaboparopHe 3aHATTA 5. BukoHanus 3BIT 0 1abopaTopHiit poOOTI 5
nabopaTtopHoi podoTu 1o rpadiky
[IpakTuune 3aHATTS 5 3anmadi Mo BapiaHry. 5+30=35
Moay/ibHa KOHTPOJIbHA podoTa 5.
Bceboro 3a moayJiem 5 100
Monyas 6
Buxonanus naGopatopHoi poGoTu 1o 3BiT 1o 1abopaTOpHii poOOTI 5
rpadiky
CamocriiiHa po6ota 8 B ciiucky CP 5
[IpakTuune 3ansrra 1. Bapiantu 3agau 3anayi o BapiaHTy 5)
JUIs. BUKOHAHHS IOMAllIHiX 3aBJIaHb
JlabopaTopue 3anarTs 2. BukoHaHHs KP 1o teopii moxubox. 5)
nabopaTtopHoi pobOTH Mo rpadiKyro 3BIT Mo 1abopaTopHiit pobOTi
CamocriitHa po6oTa 9 B ciiucky CP 5)
[TpakTuyHe 3aHATTS 2 5
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTHu no rpadiky
Camocriitna po6ora 10 B ciiucky CP 5
[IpakTuune 3aHTTS 3. 3a;adi 1o BapiaHTy 5
JlaGopatopHe 3aHATT 4. BukoHaHHA 3BiT 1o 1abopaTopHii podOTi 5
nabopaTtopHoi poboTH no rpadiky
[IpakTuune 3aHATTA 4. 3angadi o BapiaHTy 5
JlaboparopHe 3aHATTA 5. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
nabopaTtopHoi poboTH no rpadiky
[TpakTH4HEe 3aHATTS 5 3amayi 1Mo BapiaHTy. 5+35=40
MopayJibHA KOHTPOJIbHA podoTa 6.

Bceboro 3a moayJiem 6 100
HaBuasibHa podora (M4 + M5+M6)/3 *0,7 <70
Ex3amen 30 | 30

Bceboro 3a 2 cemectp

(HaBuasbHa pobora + ex3amen) < 100

8.2. Ilkana ouiHIOBaHHS 3HAHB 3100yBaYa BUIIOI OCBITH




N . . O1iHKa 3a HAI1OHAJILHOIO CHCTEMOIO
PeiiTunr 3100yBava BUIIOT OCBITH, Oau .
(ex3aMeHM/3aITIKH )
90-100 BIIMIHHO
74-89 nobpe
60-73 3a/10B1JIBHO
0-59 HE3aI0BLIBHO

8.3. ToJiTHKa OIHIOBAHHSHA

IoaiTuka moa0 po0OOTH, SKI 3[alOThCS 13 TOPYIICHHSIM TEPMIHIB 0€3 TMOBWKHHUX IPUYUH,
IeNJIaiiHiB Ta OIHIOIOTHCS HA HIDKUY OIiHKY. [lepeckianants MOAYIiB BiIOYBAETHCS 13 JJO3BOITY
nepecKjagaHHs JICKTOpAa 32 HAsIBHOCTI MOBKHUX NPUYUH (HAIPUKIIA[, JTIKAPHSIHUN).

IosiTuka mono CTHMCYBaHHS IIiJ] 4aCc KOHTPOJBHHUX pOOIT Ta ek3aMmeHiB 3a0opoHeHi (B T.4. i3
aKajaeMiaHOl BUKOPHUCTAHHSIM MOOUIBHUX JeBaiiciB). Pedepat MOBHMHHI MaTH KOPEKTHI
A00poyecHOCTI TEKCTOBI MOCHUJIAHHS HA BUKOPHUCTAHY JIITEPATYPY

MouiTuka moo Bi,Z[BiI[yBaHI-.I}I 3aHAThL € O00O0B’SI3KOBHM. 3a 06’€KTI/IBI:II/IX pUIUH (Hal:IpI/IKJ'IaI[,
S — XBopo6a,v MIKHApO/IHE CTa)KyBaHHSI). HaBYaHHS MOXe€ B110yBaTHCh 1HIUBITYaJbHO

(B oH-11a¥iH (hopMmi 3a ITOTOPKCHHSM 13 IKaHOM (haKyJIbTETY)

9.HaBYyaJILHO-MEeTOAUYHE 320€e3MeYeHHA

- eNeKTPOHHUU HAaBYAIBHMI KypC HaBYAJIHHOI AUCHHUILIIHY (Ha HaBYAIBHOMY TOPTAal
HYVYBIll Ykpainu eLearn - nocurarnns)

- https://elearn.nubip.edu.ua/course/view.php?id=540

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

- NIIPYYHUKH, HABYAJIbHI OCIOHUKH, TPAKTUKYMU;

- METOJMYHI Marepiajid I0J0 BHUBYCHHS HABUAJIbHOI JUCIUIUIIHK IS 37100yBadyiB
BUIIOT OCBITH JICHHOI Ta 32049HOI (POpM 37100y TTS BUIIIO1 OCBITH.

10. PexomenoBaHi Jkepesna ingopmanii

1.®i3uka. IlinpyyHuk a1 BUIUX HaBYAIBHUX 3akiafiB. B.B. boiiko, f.0. ['ymentok,
[LIT. Inpin. PexomennoBano no BumanHs Buenorw pamoro HYBIll Ykpainu sx miapydHuk.
[Tinpyunuk. Bugasaunrso JIIPA-K, 2019. — 548c.

2.®izuka. Iigpyunuk. PexomennoBano 1o BuganHs Buenoro pagoro HYbill Vkpainu
gk miapyuHuk. B.B. boiiko, I'.I. bBynax, 51.0.I'ymentoxk, ILII. Insin K.: Jlipa-K, 2016. — 468c.

3.®13uka. HaBuyajabHuii MOCIOHMK CaMOCTIHHOT POOOTH CTYIEHTIB 1HXXEHEPHUX
crnierianpHOCTeN 3akiamiB Buioi ocsitu / B.B. boiiko, f.0. I'ymentok, M.B. Mamtora, B.II.
Yopmniii // K.: Bugasaunrso “Jlipa-K”, 2022. — 644 c.

4, Tlpaktukym 3 ¢isukn. PexomenmoBano 1o BuaanHs Buenoro pamgoro HVYBIll
VYkpainn (npot.NelO Bim 26.04.2017p) Hapuanpauii mocionuk. B.B.boiiko, BigsMauenko
A.IL, ILIL.Inein, S1.0.'ymentok, M.B.Mamora KwuiB. Bugasaunrso HYbill Ykpaiau, 2017.
Kwuis. BunaBaunreo HYBill Ykpainu, 2017. 644 c.


https://elearn.nubip.edu.ua/course/view.php?id=540

5. boiiko B.B., Binbmauenko A.IL., I'ymentok f.0., 3anoino [.A., Inein [LI1., Manrota
M.B., Yopnuiit BIl. ®i3uunuii mnpakTtukym. MeToanyHi BKa3iBKM [0 BHUKOHAHHS

1abopaTopHUX poOIT B 3MINIAHOMY Ta AUCTaHIiHOMY pexumi. KuiB: BunaBHuumii nentp
HVYBIIT Ykpaiau, 2022. 340 c.

6.boiiko B. B., Imeia II. II.,, I'ymentox f. O., Yopuiit B. II., Mamora M. B.
JlaGopaTopHui po6oru 3 ¢izuku: MeTOAMYHiI BKa3iBKM 70 BHKOHAHHS JIa0OpaTOPHHUX

poOit. Y.1. Moayni 1,2,3. Kuis : Bunasanuumii uentp HYbill Ykpainu, 2021. 40 c.

7. boiiko B. B., Imein II. II.,, I'ymentoxk 4. O., Yopuiit B. II., Mamora M. B.

JlaGopaTopHi po6oTu 3 (i3uKHU : MeTOAUYHI BKa3iBKH 10 BUKOHAHHS JJAOOPATOPHUX POOIT.

Y. II. Monyni 4,5,6. Kuis : Bunasauuwnii nentp HYbBill Ykpainu, 2021. 30 c.

InTepHer - gxepeiia
1. Kanan Youtube «kKADEJIPA ®I3UKU HYBIll YKPATHU»
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
Hara 3Bepuenns: 10.04.2025.
2. Mexanika. OCHOBHI HOHSITTSL.
URL.: https://www.youtube.com/watch?v=hyEul6F8baw
Hata 3Bepuenns: 10.04.2025
3. MonekynsapHa ¢izuka. [loyatok TepMoaHMHAMIKY.
URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I
Hata 3Bepuenns: 10.04.2025
4. Enextpocrartuka. Enekrpoemuicts. Konaencartopu.
URL.: https://www.youtube.com/watch?v=37E2Gc73HaA
Hata 3Bepuenns: 10.04.2025
5. Marnetu3Mm. OcHoBH. EnekTpudHa 1 MaraiTHa B3aeMo/Iii. [HyKIiiiss MarHiTHOTO ITOJIS.
URL.: https://www.youtube.com/watch?app=desktop&v=_ [ReBOzCFLI
Hata 3BepHenns: 10.04.2025
6. Ontuka. OCHOBHI ITOJ0KEHHS.
URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq k-yHo
nara 3sepHeHHs: 10.04.2024
7. Ilopran: ®@i3uka — Bikineis.
URL.:
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



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

