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INPOI'PAMA
BCTYIIHOI'0 €K3aMeHY 3i creniaJbHOCTI

OCBITHI CTYIIIHbB: JOKTOp (hitocodii

OcHoBa BCTymy: OCBITHIM CTYyMiHb MaricTp ad0o OCBITHbO-KBaMi(piKaIliitHUN
piBEHb CHEIIATICT

CrenianpHICTh: 014 Cepenns ocBita (Pi3uka Ta aCTpOHOMIs)

TepMiH HaBYaHHSL: 4 poxu

bepasincbk — 2023




1. IlosicHIOBaJILHA 3aNHCKA

MeTa BCTYnHOro0 ek3aMeny 3a cnenianabHicTio 014 Cepennsi ocBita (®i3uka): 3’scyBaTu
pIBEHb TEOPETHMYHHMX 3HaHb 1 MPAKTHYHUX YMIHb 1 HABUYOK BCTYIHHKIB SIK €JIEMEHTIB iX (paxoBoOi
KOMIIETEHTHOCTI, SIKUX BOHM HaOyJM IiJ Yyac HaBYaHHS Ta 3700YyTTS OCBITHbO-KBaJI(iKaIHHUX
piBHIB OakanaBp 1 MaricTp 3a crerianbHicTio 014 Cepennst ocBiTa (Di3uka).

®dopMa BCTYNIHOT0 BUIIPOOYBAHHSI — CK3aMCH.

Ex3aMeHaliiHui OLIET CKIaIa€eThCs 3 TPHOX 3aBAaHb BiIKPUTOrO TUMY (IBOX TEOPETUUHHX
[HUTaHb 1 MPAKTHKO OPIEHTOBAHOTO MHTAHHS — MEJAroTivYHOI 3a/1adi), BUKOHAHHS SKHX JIa€
MOXJIMBICTb BUSIBUTH PIBEHb C(HOPMOBAHOCTI TEOPETUUYHUX 3HAHb, MPAKTUUYHUX yMIHb, HABUYOK
Ta npodeciiiHuX KOMIETEeHIIH BCTymHUKAa. Yac BUKOHAaHHsS 3aBAaHb Outety — 60 XBUIMH
(maroroBKa 210 BiAMOBiAi 45 XB., BiANIOBiAb — 15 XB.).

®opMmat nposeaeHHs GaxoBOro BCTYNHOIO iCIIUTY.

daxoBuil BCTYITHUHN ICIIUT MPOBOJIUTHCA JUCTAHIIINHO 3 BUKOPUCTAHHSIM IIATHOPMHU
(mporpamHue 3abe3nedeHHs) AJisi IPOBEICHHS BIICOKOH(EPEHIIiil Zoom.

VY BCTaHOBIIGHHUW PO3KIAOM Yac MOYaTKy (PaxoBOro BCTYIHOTO ICIIUTY YICHH
(dhaxoBoi aTecTaliiHOl KOMICii PO3IMOYHMHAIOTh BIICOKOH(EPEHIII0, T0JIy4aloTh 0 Hel
BCTYITHUKIB, 3/1ICHIOIOTh aBTEHTH(IKALII0 BCTYNMHHUKIB Ta 1HPOPMYIOTh iX MPO MpaBUiIa
MIPOBEJICHHSI BCTYITHOTO ICTIMUTY Ta 4aCOB1 OOMEKEHHS.

ABTeHTH(]IKaLll BCTYITHUKA NIepeadayae:

— BCTAHOBJIEHHS ayJll0 Ta BI3yaJlbHOIO KOHTAKTy 31 BCTYNHHMKOM Ha IuiaTdopmi
B1JIEOKOH(hepeHI1H;

— MI0Ka3 JOKyMEHTa, 10 MOCBIIYY€E 0co0y (macmopt rpoMajsiHuHa YKpainu y ¢opmi
KHIDKEUKH a00 KapTKH, MacmopT TpOMajsHWHA YKpaiHu sl BUI3Y 3a KOPJIOH Yy TOMY
yucii E-nacnoprt, E-macniopT nmst Bui3ay 3a kopaoH, E-gokymeHT).

Ha mouarky (axoBoro BCTymHOro icmHTy 4WieHH (DaxoBOi arecTaimiitHoi Komicii
PaHIOMHO 33J1al0Th 3 TUTAHHS 3 MEePEiKy, MOJaHOMY Y TIPOrpaMi.

BceTynHuk rotye BiAMOBiAl Ha MATAHHS 1 B PeKKUMI BiCOKOH(DEPEHIIIT BIMOBIIa€ Ha
HUX Ta Ha JIOJaTKOBI 3alIMTaHHS WICHIB (paxoBoi aTecTariifHoOi KOMICIi.

Unenn ¢axoBoi arecrariiHoi KoOMicli OIIHIOIOTH BIAMOBIAlI BCTYIHHKIB BHIIOI
OCBITH.

Pe3ynbrati (axoBOro BCTYIHOTO ICHUTY OTOJIOUIYIOTHCS HE Mi3HIIIE HACTYIHOTO
JHS TICAsS MOro TMPOBEICHHS MIJISXOM PO3MIIIEHHS BIJAMOBIIHUX BIJIOMOCTEH Ha
odiuiiHoMy BeOcaiiTi bepIsHCHKOTO Pk aBHOTO MEAArorivHoro  yHIBEPCUTETY
bdpu.org.ua y Bknaamni BCTYITHUKY.

VY pasi NoBITPAHOI TPUBOTH MiJ Yac CKJIaJaHHS (axOBOrO0 BCTYMHOTO ICIUTY, ICIIUT
NPU3YTIUHAETHCS, YYACHUKM MOXYTh NMPOWTH 10 YKpUTTS. Ilicas BinOGoro mMOBITPSIHOL
TPUBOTH, YIACHUKH MOXKYTb MTPOJIOBKUTHU CKJIagaHHs (axOBOTO BCTYITHOTO ICIIUTY.

Iepenik qUCHUNJIIH, 110 BUHOCATHCSI HA BCTYNHUI eK3aMeH
* 3arajpHa (i3uKa;

e TeopeTuyHa Qi3UKa;

* METOJWKa HaBYaHHSA (Pi3UKH;

* icTopis Qi3uKH.



Bumoru o Bignmosiai:

VY BIANOBIAAX Ha BCTyMHOMY ek3aMeHi 3a creriainbHicTIo 014 Cepenns ocBita (PDizuka)
BCTYITHUK TOBWHEH MPOJAEMOHCTPYBATH PiBEHb (PyHJAAMEHTAIBHOI MIATOTOBKH 1 mpodeciiiHol
KOMITETEHTHOCTI, 30KpeMa TaKUX CKJIQJI0OBUX:

— chOpMOBAHOCTI CHCTEMHUX 3HaHb 3 OCHOB (PyHAAMEHTAIBHUX (I3UYHUX TEOPii,
HEOOX1THUX JJII PO3YMIHHS 3aKOHOMIPHOCTEH mepediry HaWmupiioro kKoja (pi3udHUX SBHII 1
MIPOIIECIB HA BCIX CTPYKTYPHUX PIBHAX OpraHizarii MaTepii;

— BOJIOJIIHHA OCHOBAaMM MaTEMaTHUYHOIO amapary Ta ‘“MOBOI0” cydacHOi (PI3WYHOI HAyKH,
HEOOX1THUX JUIsl apryMEHTOBAHOIO 1 MEPEKOHJMBOIO BHUKJIAJEHHS HAYKOBOI 1 HaBYAJIbHOI
iHdopmarrii;

— c(OpMOBAHOCTI HAyKOBOTO CBITOTJISTY, MaTEpiaiCTUYHUX YSABJICHb 1 MEPEKOHAHb IIPO
HaBayKJIMBIIII ACHEKTH Cy4acHOi (I3UYHOI Ta NPUPOAHUYO-HAYKOBOI KAPTHH CBITY; PO
3aKOHOMIPDHUHM 3B’S30K 1 MI3HABAHHICTh NPUPOAHUX SIBUIL, 00’ €KTHBHICTh HAYKOBOI'O 3HAHHS,
BHCOKY IIHHICTh (PI3UYHOT HAYKH B PO3BUTKY MaTepiaJIbHO]I 1 TYXOBHOI KYJIBTYPH JIFOJICH;

— chOpMOBaAHOCTI 3arajJbHUX METOMIB 1 aJTOPUTMIB PO3B’SI3yBaHHS THUIOBUX (DI3UYHUX
3a/1a4, EBPUCTUYHUX MPUIOMIB MOIIYKY PO3B’sI3aHHS 3aBJaHb aJICKBAaTHUMU 3aco0aMu (Pi3UKH;

— 3HaHHS 3arajlbHUX 1 KOHKPETHUX MUTAaHb METOJIWKH HAaBYAHHS (PI3MKU SK TMEJArorigyHoOl
HAYKU;

— chOpMOBAHOCTI HAIIOHATBHOI CaMOCBIOMOCTI, MPAaINEIIOOHOCTI, HAMOJEIIMBOCTI 1
BIATIOBITAJIBHOCTI, TOTPEOM y CaMOOCBITI Ta MTOCTIHHOMY TIPOQeCIHHOMY CaMOBJIOCKOHAJICHHI.

Bumoru xo Bignosiai:

— CBIJIOMICTh 1 CHCTEMHICTh 3HaHb 3 OCHOB (yHIAaMEHTAIbHHX (I3HUYHUX TEOpiH,
MPUHIMIIB 1 B3a€EMOJIINA, CydacHOl (PI3MYHOI KapTUHU CBITY, 3arajbHUX 1 KOHKPETHHUX IMUTaHb
METOAMKH HaBYaHHS (i3UKH;

— TOBHOTAa 1 JIOTIYHICTh BUKJIAAY TEOPETHYHOrO MaTepiany, apryMeHTAallis MPUHHATHX
pillieHb, BOJIOAIHHS MOHATIMHUM 1 MaTEMaTUYHUM anaparamu (pi3uyHOi HAyKH;

— YMIHHS BUKOPHUCTOBYBAaTHM HaOyTl 3HaHHS Yy pO3B’S3aHHI MPAKTHMYHUX 3aJa4 1 3aBJaHb
npodeciitHO-TIe7aroriyHo1 AisUIBHOCTI.

2. 3micT nmporpamu

1. Kinemaruka marepianbHOi Touku. Mexaniunuii pyx. Cucrema Biamiky. Pamiyc-BekTop.
Tpaekropis. nsax, nepemimenns. IlIBuakicte (MutTeBa, cepenns). Ilpuckopenns. I'padiku
3aJICKHOCTI KIHEMAaTHYHHUX BEIMYMH BiJ dYacy. PyX 1O Koy, JOIEHTPOBE MPHCKOPCHHS.
Kinemarnka o0epTaqbHOTO PyXY.

2. Jlunamika MaTepiaibHOI TOUKM. [HepiianbHi cucTemMu BiwiKy. Maca Ta iMITyJbC Tijia.
3akonn HproToHa Ta Mexi iX 3actocyBaHHsA. [lpuHinun BimHocHocTi [amines. Bumu cun B
MeXaHilll: MPYyXHOCTi, TepTs, rpasitamii. Cuna TspkiHHS 1 Bara Tina. HeBaromicTe. 3akoH
BCeCBITHbOTO TsDKiHHSA. ['paBitamiiine mone. [lpunnun exBiBameHTHOCTI. KocMiuHI MIBHIKOCTI.
Heinepmianbnai cuctemu Bimmiky. Cumm inepuii. Cuna Kopuonica. 3akoHu 30epekeHHs B
HEIHEepLIAIbHUX CUCTeMaX BIIIKY.

3. 3axonu 30epexkeHHs B Mexaniui. CmiBygap IBOX Til. 3aKOH 30€peKeHHS IMITYJIbCY.
Kinernuna 1 morteHmianpHa eHepria. Mexaniuna po6ota. [lotyxnicte. KoHcepBaTuBHI cuim.
3aKkoH 30epexeHHs il MepeTBOPEHH MEXaHIYHOI eHeprii.

4, Mexanika TBepaoro tina. Pyx meHtpa mac TBepaoro Tiia. OOepTaHHS Tijd HaBKOJO
Hepyxomoi Bici. MomenT inepiii. Kinetnuna eneprist TBepaoro Tina, mo odepraerbes. Kinetnuna
EHEepTisd Tija MPU IUIOCKOMY pyci. MOMEHT CWIM Ta PIBHSHHS JMHAMIKH O00EpPTaJbHOTO PYXY
TBEPJIOTO Tija. MOMEHT IMITyJIbCY Ta 3aKOH Horo 30epexxeHHs. BinbHi oci ob6epranns. ['ipockor.
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5. MexaHiuHi KOJIMBaHHSA 1 XBWJIi. YMOBM BHHUKHEHHS Ta ICHyBaHHS MeEXaHIYHHX
KOJIMBaHb. BiJIbHI 1 BlIacHI KonWBaHHS. ['apMOHiuHI KonuBaHHSA. MasTHUK. BekTopHa miarpama.
[lepeTBopenHst eHeprii B KoJauBalIbHOMY pyci. buttsa. CkiagaHHs B3a€EMHO MEPHEHINKYISIPHUX
KonuBaHb. KonuBaHHS 10 3aTyxalwTh. ABTOKOJIMBaHHS. BumymieHi konuBaHHA. Pe3oHaHc.
[ToHsATTS Mpo MexaH1yH1 XBUIi. EnemMeHTn akycTuku.

6. PemstuBicTchka Mmexanika. CremiasibHa Teopis BimHocHOCTI. [loctynatu EiHmTeliHa.
ITeperBopenns Jlopenna Ta ix Hacaiaku. [HTepBan. OCHOBHMI 3aKOH PENSATUBICTCHKOI TUHAMIKA
MarepiaabHOl TOUKU. B3aeM03B’ 430K Macu Ta eHeprii.

7. OCHOBH MOJIEKYJISIPHO-KIHETHYHOI Teopii OyaoBu pedoBuHH. OcHOBHI mojoxxeHHs MKT
Ta iX JocmigHe oOrpyHTyBaHHA. Maca 1 po3mip moinekya. OcHoBHe piBHsHHS MKT imeanbHOTO
ra3y. PIBHSIHHS cTaHy 1JleasIbHOTO ra3y. [3omporiecu B razax.

8. Tepmomunamiuna cucrema. BHyTpilIHS eHepris cucTeMu Ta crocoou ii 3MiHu. 3aKoHH
TepMOJIMHAMIKM Ta MexXi iXx 3actocyBaHHa. L{ukn Kapuo. TepmomunHamiyHe 1 CTaTHCTHYHE
BU3HaueHHa eHtpomnii. @opmyna bonbiiMana. 3akoH 3poctaHHs eHtpomii. TepmoauHamivHi
MOTEHL1aJIM. Y MOBH PIBHOBAru 1 CTIMKOCTI.

9. BHyTpimHA €HEpTis 1 TEIUIOEMHICTH 1IcaJIbHOTO ra3y. PiBHAHHS amiabaTH 11€aJbHOTO
ra3y. [lomirponiuni mporecu. PiBHsSHHS 1 BiacTHBOCTI BaH-1ep-BaanbciBchkoro razy. Kpurnanmii
CTaH PEYOBHHH.

10. OcHOBHI TNPHHOWNHN CTATUCTHYHOI (i3uku. TepMomuHAMIYHHWIA 1 MOJEKYISIPHO-
KIHETUYHUN (CTATUCTUYHMUI) METOJIU BUBUYEHHS TEIUIOBUX SBHILI. MaKpOCKOMIYHI BEIMYUHH SIK
cepenHi 3HaueHHs 3a cTaHamu. Eproawdna rinmoresza. CratuctuyHi posnoaim ['166ca. Po3momin
Makcgenna-bonbiiMana. XapakTepHi IIBHAKOCTI MOJIEKYJd ieanbHOro rasy. bapomerpuuna
dopmymna. EkcnepuMeHTanmbHa TEpeBipKa 3aKoHY po3moniny  MakcBesuia-bonbsimana.
Busznauenns Ileppenom uncna ABoraapo.

11. Kpucramiunuit cran peuyoBuHH. Knacudikamis kpucraniB. @Di3UyHI  TUOHU
KpucTamuHux rparok. [edekru y kpucranax. TemnoeMmHicTh KpucTaiiB. byaoBa 1 BIacTUBOCTI
pinuan. [ToBepxueBuii HaTsr. KaninspHi ssuma. Enementu ¢iznunoi kiHeTHKU. UUCIIO 31TKHEHDb
Ta CepeiHs JOBKHUHA BUILHOTO POOITY MOJIeKyJ. SBUIlla mMepeHoCy B rasax.

12. Enextpuunuii 3apsa. 3akoH 30€peKEHHS €ISKTPUYHOTO 3apsay. EimekTpuune more.
3akon Kynona. HampyskeHicTh enekTpuyHOTo mossi, cuioBi JiHii. Teopema OcTporpaachkoro-
layca Ta 11 3acrocyBaHHS JO HAWOPOCTIIMX e€JIEKTPUYHUX TmoimiB. PoGora cun
enekTpoctatuuHoro noisd. [loTeHmianbHuil XapakTtep enekrpoctatuyHoro mnojs. Ilorenmian 1
pizHuI oTeHianie. Pisusuns [lyaccona.

13. TlpoBigHukH B eNEKTpUYHOMY TMoOdi. Po3mojin 3apsiB Ha TOBEPXHI MPOBiJTHHKA.
Enextpuuna emnuicte. Konpencaropu. 3’eqHaHHsS KoHJeHcaTopiB. EHepris B3aemomii
eIIeKTPUYHUX 3apsaiB. EHepris konneHcatopa. EHeprist eneKTpuyHOro moJsi.

14. [ienextpuku. IlomspHi 1 HemomspHi Monekynu. BimeHi 1 3B’sA3aHi 3apsu.
[Monspusarist  gienekTpukiB. JliedeKTpuyHa TPOHHUKHICTH 1 CHPUHHSATIUBICTH, BEKTOP
€JIEKTPUYHOTO 3MilIeHHs. HenomsipHi 1 MosipHi J1eIeKTPUKH, eIEKTPOHHA TeOopisl X MOJIIpu3allii.
Ionna mnonspuzaiisa. EnexTtpuuyne mone Ha Mexi JIBOX cepenoBulll. CerHeTOENEeKTPHKHU.
IT’e30enexkTpuKm.

15. KiacuuHa eneKkTpoHHa TeOpis EJEeKTPONPOBIAHOCTI MeTadiB. 3aKOHU MOCTIHHOTO
cTpyMy. JlocaimKkeHHsT eIeKTPUIHUX KT 3 MOCTIJOBHUM 1 MapajieTbHUM 3’ €THAHHSIM €JIEMEHTIB.
Enextpopymriiina cuna. 3akon Oma Juisi HEOJHOPIMHOI MINSHKM 1 MOBHOTO Koja. PobGora i
MOTY>KHICTh €JIEKTPUYHOTO CTpyMy. TeIuioBa Jis eleKTPUYHOro cTpyMy. 3akoH [xoynsa-Jlenna.
[Ipasuna Kipxroga ta ix 3acTocyBaHHS.

16. EnexktpuuHuil CTpyM y pi3HUX cepeaoBHINaX. bymoBa Ta eleKTpUYHI BJIACTHBOCTI
HaMiBMNPOBIAHKKIB. J[OMIITKOBa TPOBIMHICT, HAMIBOPOBIIHUKIB. SIBUIE HAIIPOBIAHOCTI.
3acrocyBaHHS ~ HamiBOpoOBigHWKIB.  Emektpmunmii crpym B piguHax. Enextporitw.
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Enexrponitiuna mucomiarnis. SBuie i 3akoHU enekTponizy dapases. 3acTOCYBaHHS €IEKTPOITI3y
B TEXHIII.

17. Enextpuunuii ctpym y raszax. CamocTiHHH 1 HECaMOCTIMHMH pO3psAad B Trasax.
IckpoBwii, Tiirounii, KOpOHHUM 1 1yroBuil po3psiau. [louartsa npo miazmy. Enexrpuunuii ctpym y
BakyyMi. TepMOENEKTpOHHA eMicCii. 3aJIe)KHICTh CTPyMy HAcCHMYEHHsS BIJ TeMIIepaTypu.
3acTocyBaHHS JBOXCIICGKTPOJHUX JaMIl. TpPbOXENCKTPOAHI E€JIEKTPOHHI JaMmmH  (Tpiojawn).
EnextponHo-nnpoMeHeBa TpyOka.

18. KownrakTHi enekTpuuHi siBumia. Pobora Buxomy enekTpoHa 3 Merany. KoHTakTHa
PI3HUILA MTOTEHITIAJIIB MK METaJIOM 1 HamiBIpoBITHUKOM. KOHTaKTHI sSIBHINA B HAIIBIPOBITHUKAX.
HamiBnpoBigaukoBi miogu. HamiBnpoBigHUKOBUM Tpiof (TpaH3ucTop). TepmoeneKTpuyHun
ctpyM. SBuma Ilenbthe, 3eebexa, TomcoHa.

19. EnextpomarHetm3Mm. MarniTHa B3aeMomist cTpyMiB. 3akoH Ammepa. MarHiTHe ToJje
€JIEKTPUYHOTO CTpyMy. [HAYKIIisI 1 HANpy>KeHICTh MarHiTHOTO mouis. 3akoH bio-CaBapa-Jlamnaca.
Hupkymsmist BeKTopa IHIYKINI Mar"iTHOro mos. Jlis eJeKTpUYHOTrOo 1 MarHiTHOTO IOJiB Ha
pyxomuii 3apsan. Cuna JlopeHua. BigHocHMI XapakTep €NEKTPUYHOIO 1 MAarHiTHOTO TOJIIB.
Po6ota npu nepeMiiieHHI MpOBITHUKA 31 CTPYMOM y MarHiTHOMY I0JIi. MarHiTHUH TOTIK.

20. TlocriiiHe MarHiTHE TOJIEé B pPEUYOBHMHI. MarHeTukw. MarHiTHa CHPHAHATIMBICTH 1
MPOHUKHICT, MarHeTHKiB. CHIBBIJHOLIEHHS MK MEXaHIYHMM 1 MAarHiTHUIM MOMEHTaMH
€JIeKTpoHa. MarHiTHI BJIacTMBOCTI PEYOBHHM: JiaMarHeTUKH, apaMarHeTUKU, (epoMarHeTHKH.
MarsiTHUH TiCTepE3HC.

21. SlBume 1 3akoH enekTpomarHiTHoi iHaykmii. ocmigun Papanes. IlpaBumo Jlenma.
Camoinaykiis. [HaykTUBHICT. SIBUIE B3a€MHOI 1HAYKII. EHEpris MarHiTHOTO MOJS CTPyMYy.
Enepris i rycTrHa eHeprii MardiTHOTO TTOJIS.

22. EnextpomarnitTHe mnosie. Buxpoe enextpuune mnoie. Ctpym 3mimeHHs. Cucrema
piBHsIHB MakcBesuia B iHTErpalibHiH 1 AudepeHItianbHii popmax.

23. EnexkrpomarHiTHI KoJvMBaHHS. BinbHI 1 BiacHI €/M KOJUBaHHS. ABTOKOJIMBAHHS.
['eneparopu He3aTyxalO4YMX KOJIMBaHb. 3MIHHUN CTPYM 1 HOTO OCHOBHI XapaKTEPUCTUKUA. AKTUBHI 1
pPEaKTHBHI HABAHTAXKECHHS B KOJIAX 3MiHHOTO CTPYMY.

24. EnexkTpoMmarHiTHe TmoJjie Ta €JIEKTpOMAarHiTHI XBwil. [IpuHuunu pamiosB’s3Ky,
pajioyiokartii i TeeoadeHHS.

25. T'eomerpuuHa onrTuka. 3aKOHHM BiJIOMBaHHS 1 3ajoMJieHHS cBiTiia. [loBHEe BHyTpilIHE
3anmomiieHHs cBitina. Jlin3u. ®opmyna nin3u. [lo6ynoBa 300paxkeHsb y JiH3aX.

26. XBunpoBa onrtuka. Jucnepcis, iHTepdepenuis, nudpakiis 1 moaspusaiis cBiTIa Ta ixX
OCHOBHI 3acTocyBaHHs. CIIEKTp eJeKTPOMArHiTHUX XBHIIb.

27. CsitioBi kBaHTH. SBuie i 3akoHu oTtoedexry. KopnmycKyasipHO-XBUIBOBUN TyamizM
ceiTia. Edpext KomnorHa.

28. Atom i aromue sapo. Jocaiau Pesepdopaa. [Toctynatu bopa. JliniituacTi criekTpu.

29. XBmwiboBi BiacTUBOCTI 4YacTuHOK. Dopmyna ne bpoina. Pisasanus Illpexinrepa.
XBunboBl ¢QyHKUII Ta iX BiacTuBOCTi. KBaHTOBO-MexaHIyHa Teopis aroMa BOJHIO.
KopnyckynspHo-xBuiboBuit  ayanizm.  CroiBBiAHOIIEHHs HeBU3HaueHocTed ['eifzenOepra.
KBanroBi uncna. Criin enekTpoHa. ['ipoMartiTHe CriBBiAHOIICHHS.

30. bynoBa siapa. I3oromu. fAnxepni peakuii. SIBumie i 3aKOH paaioaKTUBHOCTI. SnepHa
€Hepris 1 eKoJOoris. 3aXUCT Bl BUIPOMIHIOBAHHS.

31. Meronuka HaB4YaHHs (i3WKHU SK MMEIArorivHa Hayka i HaBuaJdbHUHN mpenMer. MeTtoau
JOCTIPKeHb 1 JpKepera pPO3BUTKY METOJWKU HaBYaHHS (i3WKH. AHaII3 MOXIHUBHX CUCTEM
MoOyIOBM IIKUTBHOTO Kypcy (i3WKH. AKTyalabHI MPOOJIEeMH METOAWMKH HaBYaHHS (I3MKA Ha
Cy4acHOMY €Tarll pO3BUTKY (hi3UYHOI OCBITH.

32. Mera i 3aBgaHHA HaBUaHHS (I3MKH. 3MICT 1 CTPYKTypa WIKIIBHOTO Kypcy (i3ukwu.
dynmpaMeHTanbHI Pi3udHI Teopii SK OCHOBA MIKUIBHOTO Kypcy (i3ukH. 3B’ 130K HaBYaHHA (i3UKH
3 BUKJIQJIaHHAM IHIIUX MpPEAMETIB. [HTerpoBaHi Kypcu.
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33. [IlnanyBauus poOoTy BuuTems (i3uKH, MAroToBKa 10 ypoky. Kanennapue, rematudne i
MOypouHe TuTaHyBaHHs 3 ¢i3uku. HaykoBa opranizairist mparii BUUTENs (Pi3UKH.

34. JlmmakTU4HI Ta TICHXOJIOTIYHI OCHOBHM HaBYaHHS (¢i3wku. Peamizais IuIaKTUIHUX
NPUHIMIIB y HaByaHHI (I3UKU. 3aCBOEHHS 3HAHb Ta OCOOJMBOCTI HABYAJIBHOI'O II3HAHHS.
®opmyBaHHS (13MUHUX MOHATh. PO3BUTOK MUCIIEHHS YUHIB.

35. Metoau HaBuaHHS (i3WKH Ta iX Kiacudikaiis. MeToaudHui mpuitoM. AKTHUBI3aIlis
Mi3HABAJIBbHOI JISVIBHOCTI y4HIB Ha ypokax ¢isuku. Ilpobrmemue HaBuanHs ¢izuku. Hosi
1H(pOopMalllifHI TEXHOJIOT1i HABYAHHS.

36. HaBuanpHul (QI3MYHHN EKCTIEPUMEHT, HOTO CTPYKTYpa 1 3aBIaHHs. JleMoHCTpamiiHuii
EKCTIIEpUMEHT 1 AWJIAKTAYHI BHUMOTH 110 HHOTO. DpOHTANBbHI J1abopaTopHi poOoTH, (Hi3WUHUN
MpaKTUKyM. JloMaliHi eKcriepuMeHTaabH1 POOOTH.

37. 3apadi 3 ¢izuku. Tunm 3aga4d Ta 3aranbHi METOAM iX PO3B’SA3yBaHHS. ANTOPUTMIUHI
MpUHOMU PO3B’s13yBaHHA (Pi3UUHUX 3a71a4. EKclieprMeHTalbHI 3a1a4i.

38. KoHnTtponbs 3HaHb 1 BMiHb y4HIB 3 (i3uku. Metonu i GopMu KOHTPOIIO. YCHUU 1
MUCBbMOBUH KOHTpoJb. Tectu. Ex3aMen 3 pi3uku.

39. VY3aranpHeHHS 1 cucTemMaTH3allig 3HaHb 3 Pizuku. DopMyBaHHS HAYKOBOTO CBITOTIISITY
yuHiB. D13WYHA KapTHHA CBITY.

40. TlemaroriuyHa IOUITBHICTH 1 MOXIUBI ¢Gopmu audepeHIianii HaB4aHHS (i3HKH.
Opranizauiss caMocTiiiHOi poOoTu yuHiB 3 (izuku. [lornubnene BuBuenHs Pizuku. IlozaknacHa
pobota 3 ¢i3uku: GakyIbTaTHBH, TYPTKOBa poOora. DizuuHi Bedopw, ojiMmmiaan. Exckypcii 3
bi3uKH.

41. Cuctema AMAAKTAYHUX 3aCO0IB Ta X KOMIUIEKCHE BUKOPHUCTAHHS Ha ypokax (pi3ukwu.
Texuiuni 3acobu HaBuaHHs. O0nagHaHHS KaOiHETYy (Pi3UKH.

42. OcobiMBOCTI METOUKYU BUKIAMaHHS (I3MKHA B OCHOBHIM IIKOJi. AHami3 CTPYKTYpH 1
3MicTy Kypcy ¢izuku. EnemMeHTH MOJeKyIsSpHO-KIHETMYHOI Ta EJNEeKTPOHHOI Teopii Ta ix
BUKOPHUCTAHHS JJIsl HOSICHEHHS CYTHOCT1 (PI3UYHUX SBUILL.

43. HaykoBO-METOOWYHHI aHalli3 BUBYEHHS OCHOBHHMX IUTaHb KOMIUIEKCHOI TEMHU
“OCHOBM KiHEMaTHKW 1 JUHAMIKM MaTepiaiibHOl To4ku’ . DopmMyBaHHS OCHOBHHX (I3HUHUX
MOHSATh, BUBYCHHS TMPHUHIUIIB 1 3aKOHIB. MeToau4yH1 OCOOJIMBOCTI MPOBEACHHS HABYAIBHOTO
(bI3MYHOTO EKCIIEPUMEHTY, PO3B’sI3yBaHHS (I3UYHHX 33]1a4.

44, Meroarka BUBYECHHS TeMH ‘“3aKOHM 30epeKeHHs B MeXaHimi”. MeToauKa mpoBeIeHHS
HaBYaAJIbHOTO (DI3UYHOIO EKCIEPUMEHTY, PO3B’A3yBaHHs (PI3UYHUX 3a/1a4.

45. HaykoBO-MEeTOOMYHMI aHami3 BHUBYEHHS TeMU ‘“MexaHIuHl KOJMBaHHSA 1 XBWIL.
Metonuka (opmyBaHHS OCHOBHUX (I3UYHHX TOHSATH, MPOBEJCHHS HABYAIBLHOTO (hi3MYHOTO
EKCIIEPUMEHTY, PO3B’sI3yBaHHS 3a]1a4.

46. Meroanka BHWBYEHHS OCHOBHHX TmojoxkeHb 1 3akoHiB MKT igeanpHOro rasy.
MeTtoiMka BUBYCHHSI OCHOBHUX IOHSITH 1 3aKOHIB TEPMOIMHAMIKH.

47. HaykoBo-MeTOAWYHMI aHaii3 BHUBUeHHS Temu “Enextpuune mone”. 3akoHH
MOCTIHHOTO CTpyMy. MeETOauKa BBEACHHS OCHOBHUX IOHATH TeMu ~‘MaruiTHe momne”.
Enextpuunuii ctpym y pizHuX cepenopuinax. CTpyKTypHO-JIOTIYHHIA aHAITi3 TEMHU.

48. HaykoBOo-MEeTOIWYHHI aHaI3 BUBUCHHS TeMH ‘EIeKTpOMAarHiTHI KOJMBAaHHS 1 XBUII .
['eomerpuyHa i XBUIILOBA ONTHKA. MeTOIMKa BUBYCHHSI OCHOBHUX (DI3MYHUX SBHII; (POpMyBaHHS
MOHATh, MPHUHIMIIB 1 3aKOHIB, TMPOBEICHHS HABYAIBHOTO (PI3UYHOTO EKCIEPUMEHTY,
pO3B’s13yBaHH 3a/1ay.

49. CspitnoBi kBaHTH. SIBume Ta 3akoHH (oroedekry. CTpyKTypHO-JOTIUHUN aHami3
po3ainy “®i3zuka aToMa 1 aTOMHOTO sjipa’”.

50. dynnmamentanbHi PizuuHi B3aemomii. Benuke 06’ eqnanusa. CydyacHa (i3udHa KapTUHA
CBITY Ta ii €BOIIOIIIS.



3. Kpurepii ouinioBanust

dopMa BCTymHOTO BHUIPOOYBaHHS — e€k3aMeH (MakcuMmaibHa omiHka — 100 OaiiB).
Ex3amenaniiinuii OuieT CKiIagaeTbcs 3 TPbOX 3aBAaHb BIAKPUTOrO THUITY (JIBOX TEOPETHUHUX
MUTaHb 1 TPaKTUKO OPIEHTOBAHOIO MHUTAaHHS — NeAaroriyHoi 3anayi). BukoHaHHsA 3aBlIaHb
OIIIHIOETHCS 32 TAKUMHU KPUTEPisAMMU:

1) meopemuuni numanmsi:

* CBIJIOMICTb, IIUTICHICTh 1 CHCTEMHICTh 3HaHb 3 OCHOB Cy4acCHOi (P13MIHOT HAYKH;

* [IOBHOTA, IPYHTOBHICTb 1 JIOTIYHICTh BUKJIQTy MaTepialy; apryMeHTOBaHICTh TBEP/IKEHb;

* BOJIOAIHHS MOHATIMHUM 1 MATEMAaTHYHUM arnapaTamMu HayKu;

2) npakmuko opicHmosane NUMaHHsi.

* CBIJIOMICTb, IIUTICHICTh 1 CHCTEMHICTh 3HaHb 3 OCHOB METOJIUKH HaBYaHHS (D13UKH;

* IIOCJIOBHICTB, JIOTIKa 1 BIpHICTHh PO3B’sI3aHHS; OOTPYHTOBAHICTh MPUUHATUX PILICHbB.

OI1iHIOBaHHS 3HaHb BCTYIHHUKIB 3a pe3yJbTaTaMH BCTYITHOTO €K3aMEHY 3a CIICIiaIbHICTIO
014 Cepenns ocBita (Di3uka) 3A1HCHIOETHCS YJIEHAMH KOMICIT HA OCHOBI OTPHMaHUX BIIMOBIACH
Ha nuTaHHsa OuteriB. Bigmosimi omiHOOTHECA 3a 100-0aMbHOIO MIKAJIOK 34 KOXXHUM MUTAHHIM
OKpEeMO ycCiMa WIeHaMH KOMICii 3 HaCTYITHHMM BH3HAYCHHSIM IT1JICYMKOBOI CepeIHbOI OLIHKHA. Y
BUNAJIKy BUHUKHCHHS IUCKYCli IIOAO IMJACYMKOBOI OIIIHKH BHpIIIAJIBHE CJIOBO Ma€ TOJIOBA
eK3aMEeHaIllTHOT KOMICI].

PiBenn

baan

3araabHi KpuTepii OIHKH

HU3bKUN

0 —49 6anmu

HEPO3yMiHHS (i3UYHOI CYTHOCTI HAYKOBHX (DaKTiB, OCHOBHHX IIOHSTH,
3aKOHIB, MPUHIUMIB 1 Teopi (Pi3UYHOI HAYKHU; HE3HAHHS KIHOYOBHUX
NUTaHb 3 00paHol CHeNiaTbHOCTI, HEBMIHHS IMiAKPIIIIOBATH TEOPETHYHI
BUKJIQJIKM TPUKIaJaMH 3 TPaKTHKH; HE pO3B’S3ye THIIOBI 3ajaui,
3MIACHIOE HAWIIPOCTINII MaTeMaTW4Hl [ii; BIJAMOBIAI Ha TIOCTaBJIEHI
3alUTaHHA HEBIPHI, MICTATh CYTT€BI IOMHJIKH, SKI JEMOHCTPYIOTb
HEpO3yMIHHS X CyTi Ta IPOrPaMHOro Marepiaay B LILJIOMY;

cepenHiit

50 — 64 Ganmu

¢parMeHTapHe BIATBOPEHHS 3MICTY OCHOBHUX (DI3MYHUX TMOHSTH,
3aKOHIB, MPUHIIMIIIB 1 TEOPIH; TOMyCKa€e JOTIUHI H (aKTHUHI TOMUJIKH Y
BUCBITJIEHH] iX CYTHOCTI; ()parMEeHTapHI 3HAHHsS KIOYOBUX HUTAHb 3
00paHoi CcremialbHOCTI; Y PO3B’sI3aHHI THIIOBUX 3a/1a4 JIOMYCKA€ CYTTEBL
MIOMWJIKH, SIKI BHIIPABIsiE 31 CTOPOHHBOIO JOMOMOIOIO; BIANOBIJII Ha
MOCTaBJICHI 3allUTaHHSA HEMOBHI; Yy MpPOLECl pO3B’A3yBaHHS SKICHUX
3aBJlaHb He 3/1aTHUM 31MCHUTH aHaji3 BUXIAHUX YMOB, IHTEpHpETyBaTH
BIJIMOBIAHI (PI3WYHI SIBUIIIA 1 IPOIIECH, CAMOCTIMHO 3pOOUTH BUCHOBKH;

JIOCTAaTHIN

65 — 89 Ganmu

TPYHTOBHE  BOJIOJIHHS  HaBYAJbHUM  MaTepialoM 1  HayKOBOIO
TEPMIHOJIOTIE€I0; MOSICHIOE (DI3MYHMM 3MICT OCHOBHHX $IBUII, (DaKTiB,
MOHATh, MPUHIMIIIB, 3aKOHIB 1 Teopii; aHali3ye, CHUCTeMaTH3ye Ta
y3arajbHIOE HaBYaJIbHY 1H(QOpPMAIlll0; TPYHTOBHE 3HAHHS OCHOBHHUX
MUTaHb Kypcy 3 00paHOi cremiagbHOCTI; BOJOAIE HABHUYKAMHU
3aCTOCYBaHHS 3HAHb IIiJ] Yac pO3B’si3yBaHHA (PI3MUHUX 3ajad, aje npu
LIOMY JIOITyCKAa€ Ta CAaMOCTIMHO BHIIPABJIsI€ OKpeMi HETOYHOCTI M
MIOMWJIKH; y TIPOIIeCi pO3B’SI3aHHS SKICHWX 3aBlaHb MPAaBHIIHO OOHpae
OPIEHTOBHY OCHOBY MM, IOCTATHHOIO MipOI0 OOTPYHTOBYE BiJIIOBIIb;

BUCOKUN

90 — 100 6axnis

BUIBHO BOJIOJII€ HABYAJIBLHUM MaTepiaJioM 1 HAyKOBOIO TEPMIHOJIOTIEIO,
po3yMi€ BHYTPIIIHIO JIOTIKYy Ta B3a€MO3B’S3KHM MiX HOT0 OKpeMHUMHU
eJIeMEHTaMH, Ma€ CHCTEMHI 3HaHHS, TOSCHIO€ (I3UYHHA 3MICT
OCHOBHUX SIBHIN, (aKTiB, TOHATh, NPUHIUIIB, 3aKOHIB 1 Teopiii;
JOCKOHAJIe 3HAHHS TEOPETHYHUX 1 NPAKTUYHHUX acIeKTiB Kypcy 3
o0paHoi cremniaabHOCTI; BOJOJI€ HAaBUYKAMH 3aCTOCYBAHHS 3HAHBb Iif
4yac po3B’sI3yBaHHs (BI3MUHUX 3aJ]1a4; Y MPOIECi pO3B’sI3yBaHHSI SIKICHUX
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3aBJIaHb MOCJIIJOBHO i JIOTIYHO apryMeHTY€ BJIACHI MipKyBaHHS, 00Upae
HayKOBO OOTPYHTOBaHY BiIMOBIb.

OcTatouHa KOHKypcHa omiHka (KO) 3a 100-6agbHOI0 IIKAIOK BM3HAYAETHCS 32
dhopmyoro:

K0:01+02+0n

n
ne O,, O,, O,— Oanu 3a BIANOBI/Ab HA OJJHE MUTAHHS; N — KUIBKICTh IIUTAHb.

Po3po6iieni kputepii Jal0Th MOKJIUBICTD:

* aJICKBAaTHO OI[IHUTH BUKOHAHHS MalOyTHIMH (axiBISIMHU IPOIOHOBAHHUX 3aBJaHb;

* BUSIBUTH SKICHHM PIBEHb 3aCBOEHHS TEOPETUUYHHUX 3HAHb 3 OCHOB Cy4YacHOi1 (h13MYHOL
HayKu Ta c(popMOBAHOCTI BMiHb 1 HABUYOK 1X MPAKTUYHOTO 3aCTOCYBAHHS,

e 3poOWMTH BIAMOBIAHMK 3arajbHW BHCHOBOK MPO piBeHb CPOpPMOBAHOCTI (HaxoBoi
KOMIIETEHTHOCTI OCOOMCTOCTI SIK OCHOBH €(EKTHBHOTO BHKOHAHHS TpodeciitHO-TIeaaroriaHol
TISUTBHOCTL.

4. Ilepenik peKOMeHI0BAHOI JIiTEpaTypH

1. byraes A.W. Metonuka npenojaBanusi U3NKy B cpeaHen mkoiie: TeopeTudec-
Kue ocHOBEI. M., 1981. 288 c.

2. bymapin JI.A., I'aBpromenko JI.A., Cucoes B.M. Monekynsapua ¢izuka. K. :
3uanHs:, 2006. 567 c.

3. bynagin JI.A., TaprakoBcekuii B.K. fnepna ¢izuka : miapyunuk. K.: 3nanHs,
2005. 440 c.

4. bymok I'.®., Bearep €.®. Kypc ¢i3uku : HaBd. nocioHukK : y 3-x T. K. : JIuGins,
2002. T.1. ®i3uuni ocHOBU MexaHiku. MonekymsipHa ¢izuka 1 TepmoanHamika. 376 c.
T.2. Enextpuka 1 maraetusm. 2003. 278 c¢. T.3. Ontuka. Pi3uKka aroma Ta aTOMHOTO SIIpa.
2003. 312 c.

5. Bakapuyk I. O. KBanroBa mexanika : migpyuynuk. JIeBiB : JIHY imeni IBana
®panka, 2004. 784 c.

6. Bacunesckuit A.C. Kypc Tteopernueckoii ¢usuku. Tepmommnamuka W
cratuctuueckas gusuka. M. : Ilpoda, 2006. 240 c.

7. Bonskenmreitn B.C. COopHuk 3amau nmo obmemy kypcy ¢usuku. M.: Hayka,
2003. 312 c.

8. 'opbauyk I.T., Kyuepyk .M. 3arambHa ¢izuka: Pi3udHI OCHOBU MEXaHIKH:
MonekynsapHa ¢i3uka 1 Tepmoaunamika. K. : Buia mkona, 1995. 416 c.

9. Jasumos O. C. KBanroBa mexanika : mapyunuk. K. : Enekrponne BumanHs,
2013. 708 c.

10. [HepxaBuuii crtaHmapt 0a30BOi 1 TMOBHOi 3arajibHOi CEpPEAHBOI  OCBITH
[Enextponnuii pecype]. URL: http://www.mon.gov.ua/ua/activity/education.

11. JImukiBceka .M. IHHOBaIIIMHI memaroridyHi TEXHOJIOTIi: HaB4. mociOHUK. K.,
2004. 352 c.

12. 3aranpamit kypc izuku: 30. 3amau / LIl.I'apkyma, [.T.I'op6auyk,
B.I1.KypinHnuii ta in.; [3a 3ar.pex. LIL. I'apkymi]. K.: Texnika, 2004. 560 c.

13. Barampamii kypc ¢izuxu: y 3 1./ [3a pea. LM.Kyuepyka]. K.: Texnika, 2006.
T.2: Enextpuka i MarueTusm. 452 c.

14. IBanunpkuii O. 1., Tkauenko C.I1. TexHosorii HaBYaHHS (PI3UKUA : TEOPETHKO-




METOJWYHI 3acaju : HaBY. mociOHuUK. 3anopixoks : 3HY, 2010. 254 c.

15. Hponos U.E. 3apaun no obmeit pusuke. M.: bunom, 2004. 448 c.

16. Kanamuukos C.I'. DnexkrpuuectBo. M.: Hayka, 2003. 624 c.

17. Kyapssues I1. C. Kypc uctopuu ¢puzuku. M. : [Ipocsemienue, 1982. 447 c.

18. Kyuepyk 1. M., I'op6auyk I. T. 3aransuumii Kypc (i3UKHU : HaBY. TOCIOHUK : B 2-
x T. K. : Texnika, 1999. T.1. Mexanika. MonekynsapHa di3uka 1 TepMoauHamika. 536 c.
T.2. Enextpuka i maraetusMm. 2001. 452 c. T.3. Ontuka. KBantoBa dizuka. 1999. 520 c.

19. Metoauka HaBuaHHs (pizuku y crapmii mkouni / [3a pea. B.®. Casuenka]. K. :
AxanemBunasn, 2011. 294 c.

20. Meronuka BUKJIamaHHS (PI3UKW Yy 3arajJbHOOCBITHIM IIKOJ1 / [3a 3ar. pej.
C.V.I'onuapenko]. K.: Buma mikosa, 2000. 256 c.

21. CaBenbeB U. B. Kypc obmeri ¢usuku : yue6. mocodue B 3-x 1. M. : Hayxka.
1987. T.1. Mexanuka. MonexynspHas ¢uzuka. 432 c. T.2. DIeKTpuYecTBO U MarHETU3M.
Bonnel. Onrtuka. 1988. 496 c. T.3. KanrtoBas omnrtuka. AtomHas ¢usuka. dusuka
TBEpAOTO Tesa. dusnka aTOMHOTO siApa U AeMeHTapHbIX yactuil. 1987. 320 c.

22. CasenneB U. B. OcHoBbl Teopetnyeckoit ¢pusuku : B 2-x T. CII6. : Jlans, 2005.
T.1: Mexanuka. DnekrpoanHamuka. 491 c. T.2: KpantoBas mexanuka. CraThucTUyecKas
¢usuka. 432 c.

23. CasenbeB U.B. COopHHK BOMpOCOB W 3adad mo oOmieit ¢usuke. M. : Hayka,
1988. 288 c.

24. Teopetnuna mexanika: miapyunuk / [C.M. Illlynera Ta in.]. X.: Panok, 2007.
208 c.

25. Tpodumosa T. U. Kypc pusuku. M. : Beicias mkomna, 1990. 478 c.

26. dizuka. 7 knac : miapyunuk / B.I.bap’axtsap, C.O.losruii, ®.5.boxunona.
X.: Panok, 2015. 266 c.

27. ®izuka. 7 xnac : mapyunuk / [yt M.1., Maptuntok M.T., bnarogapenxo JL.IO.
K.-Ipmins: Ilepyn, 2014. 256 c.

28. ®izuka. 8 kmac : migpyunuk / B.I'.bap’sxTtap, ®@.4.boxunroBa, C.0O./loBrui,
0.0 Kiproxina. X.: Panok, 2016. 237 c.

29. ®izumka. 8 xmac : migpyunuk / Uyt M.L., Maptuntok M.T., Brnaronapenko
JL.YO. K.-Ipmins: Ilepyn, 2016. 242 c.

30. ®izmka. 9 xnac : migpyunuk / B.I'.bap’sxtap, ®@.f.boxunosa, C.O.doBruii.
X.: Panok, 2017. 269 c.

31. ®izuka. 9 xiac / lyr M.I., Maptunrok M.T., bnarogapenko JI.FO. K.-Ipmins:
Ilepyn, 2014. 212 c.

32. ®izuka. 10 xmac : migpyyHuK : piBeHb ctangapty / B.I'.bap’sxrap,
C.O.HoBruii, ®.5.boxunona. X.: Panok, 2018. 269 c.

33. ®izuka. 10 xnac : miapyunuk / €.B.Kopmak, O.1.JIsmenko, B.®.Capuenko. K.:
I'enesa, 2010. 296 c.

34. ®izuka. 11 xnac : miapyunuk / €.B.Kopmak, O.1.JIsmenko, B.®.Capuenko. K.:
I'enesa, 2011. 288 c.

35. ®nuka. 11 kmac / bap'sxtap B.I'., losruii C.O., boxunoa ®.5. Xapkis:
Panok, 2019. 272 c.

36. YeproB A.I'. 3amaunuk no ¢uszuke. M. : Beiciias mkona, 1981. 496 c.

37. Yonman, [LII. ®izuka: miapyunuk. K.: Buima mkomna, 2004. 567 c.
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38. llIkona O. B. OcHOBU TepMOJIUHAMIKH 1 CTATUCTUYHOI (p13UKH : HAaBY. MMOCIOHUK.
Honuenpk : “KOro-Bocrtok™, 2009. 374 c.
39. lIkona O. B. OcHOBY CTaTUCTUYHOI (PI3UKHU Ta TEPMOJAMHAMIKA. 30IpHUK 3a/1a4.
Honenwk : FOro-Boctok, 2008. 168 c.
40. Iyt M.IL., bepexuuii I1.B., Kacnepcpkuit A.B. MoBa }izuku : 10BiAKOBHI
HaBu. nocionuk. K. : HITY, 2000. 37 c.

Indopmaniiini pecypcu:

1. Caitir MinicrepcTBa OCBITU 1 Hayku Ykpainu [Enektponnuit pecypc]. URL:
http://www.mon.gov.ua.

2. lepxaBHuii  ctaHmapT ©0a30Boi 1 TOBHOI 3arajbHOi CEpPEAHBOI  OCBITH
[Entexrponnmii pecypc]. URL: http://www.mon.gov.ua.

3. Enextponni  Bepcii migpyunukiB:  https://imzo.gov.ua/pidruchniki/elektronni-
versiyi-pidruchnikiv.

4. Konuenuis HVYII [EnexTpoHHUI pecypc]. URL:
https://mon.gov.ua/storage/app/media/zagalna%?20serednya/nova-ukrainska-shkola-
compressed.pdf.

5. HaByanipHi mporpamu 3 mkiuibHOTO Kypcy ¢izuku [Enextponnuii pecypc]. URL:
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi.

6. [Iporpamu 175t 3arajJbHOOCBITHIX HaBYABLHUX 3akiaaiB. Dizuka 1 actpoHomis (7-11
wiack) [Enexrponnuii pecypc]. URL: https:/history.vn.ua/lesson/physics-and-astronomy-
grades-7-11-study-programs-2018-2019.

7. Caiir “LlxineHi minpyuaukn”. URL: http://pidruchnyk.com.ua.

8. Canit Ilinpyuynuku 3 (Gi3uKkd JUIsl BUIIMX HaBYAIBHUX 3akiamiB. [EnexTpoHHMIA
pecypc]. URL.: https://www.yakaboo.ua/ua/knigi/uchebnaja-literatura-
pedagogika/studentam-i-aspirantam/fizika.html.

9. ApxiB HaBuanbHOi Jiteparypu 3 ¢isuku [Enextponnuit pecypc]. URL:
https://www.studmed.ru/cholpan-pp-fzika-pdruchnik _205e71e7{f9.html.

10. bibmioreka  bepasHCBKOro  JIEepKAaBHOTO  IE€JAarOTIYHOTO  YHIBEPCHUTETY.
[Enextponnwuii pecypc]. URL: https://library.bdpu.org/elektronni-haluzevi-biblioteky.
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