





1. Onuc HABYAJIBLHOI JUCHUILIIHA

HaitmenyBaHHS 1TOKa3-
HUKIB

["airy3b 3HaHB, CTICIIANb-
HICTh, OCBITHI! PiBEHB

XapakTepuCTUKa HaBYajb-
HOI TUCIHUILUIIHA

AeHHa ¢opma
HABYAHHSA

3a04Ha ¢popma
HABYAHHSA

KinbkicTs kpenuriB —4

["any3b 3HaHb:
20 ArpapHi HayKu Ta MPOJI0-
BOJILCTBO

O00B’s13K0Ba

THXKHEBUX TOAUH IS
JeHHOi (hOpMHU Ha-
BUAHHS:

ayJUTOPHUX — 3 TO/I.
caMoOCTiitHO1 poOoTH
CTyJ€HTa — D TO/I.

OCBITHII CTYNIHB:
OakamaBp

Moaynis — 3 Pik miaroroBku:
3MiCTOBUX MOAYJIB — 6 1-i | 1-i
[HauBigYyanbHe HAYKO- : .
BO-JIOCJII/IHE 3aBIaHHs CrewiansHicTp:

206 Can0Bo-napkoBe Cemectp
— HaBYaJIbHUM IIJIAaHOM HE TOCIIO/IAPCTBO
nependaueHo
3arajibHa KUIBKICTb I'0- 1-i1 ‘ 1-i
v — 120 Jlexkmii

18 rop. ‘ 8 rox.

IlpakTH4Hi, ceMiHapcbKi

JlaGopaTopHni

28 ro. \ 6 ron.

Camocriiina podora

74 ron. ‘ 106 rog.

InguBigyajabHi 3aBIaAHHA:

Bun koHTpOIIIO:
€K3aMEH

I[Mpumirka.

CHiBBITHOIIEHHS] KUIBKOCT1 TOJIMH ayJUTOPHUX 3aHATh 1O CaMOCTIHHOI Ta 1HAMBIAYa-

JTBHOT poboTH cTaHOBUTH (%0):
- U151 nenHoi popmu HaB4yaHHs — 38,3 : 61,7;
- 715 3a0uHOi popmu HaByanusa — 11,7 : 88,3.




2. MeTa T2 3aBAaHHA HABYAJbLHOI JUCHHUILIIHA
MeTa: cTBOpeHHs y CTYIEHTIB TEOPETUUHOI 0a3U 3HAaHb PO 3arallbHi BIACTUBOCTI i 3aKOHH PY-
Xy PCUOBHHH 1 MOJIS IK OCHOBU MPUPOJAHUYMX HAyK Ta (pyHIAMEHTY TeXHiKH, (OpMyBaHHS HayKOBOT'O
CBITOTIISY 1 Cy4acHOTO (hi3MYHOTO MHCIICHHS.
3aB1aHHsI. BUBUEHHS 00 €KTMBHHMX 3aKOHOMIPHOCTEH OTOYYIOYOTO HAC CBITY, 3B’A3KIB MiX
(I3MYHUMU SBHILAMU;. 03HAHOMIICHHS 3 CYYacHOIO0 KCIIEPUMEHTAIBHOI0 (i3UYHOI0 anapaTyporo, ¢o-
PMyBaHHsI HABUYOK MPOBEJICHHS (PI3MYHOTO €KCTIEPUMEHTY; (OPMyBaHHS BMiHHS BHIUIATA KOHKPET-
HUH (Pi3UUHUN 3MICT y IPUKIAAHUX 3a]jauax MailOyTHBOI CIIeLialbHOCTI.
BuBueHHs1 HaBUANBbHOT TUCITUILIIHY TIepeadadae GopMyBaHHS Ta PO3BUTOK y CTY/ICHTIB KOMIIETEH-
THOCTEH:
IaTerpajibHa KOMIETEHTHICTD:
3IaTHICTh PO3B'sI3yBaTH CKJIAJHI CIIEIialli30BaHi 3a1adi Ta MPaKTHYHI MpoOsieMu mpodeciiHoi
JISUTBHOCTI y Tally31 BUPOILYBaHHS JEKOPATUBHUX POCIIHH, IPOCKTYBaHH:, CTBOPEHHS Ta eKCIUTyaTarii
00’€KTIB CaJI0BO-TIAPKOBOTO TOCIOJAPCTBAa ab0 y MpoIleci HaBYaHHS, 110 Tependadae 3aCTOCYBaHHS
TEOpiil 1 METOMIIB POCTMHHUIITBA, JTaHAIA(QTHOT apXiTEeKTypH, CaJOBO-IIAPKOBOT0 OYIIBHUIITBA Ta €KO-
JI0Tii 1 XapaKTEePU3YETHCS KOMIIEKCHICTIO 1 HEBU3HAYEHICTIO YMOB.
3arajibHi KOMIIETEHTHOCTI:
— 3JaTHICTh 30epiratu Ta MPUMHOKYBAaTH MOPabHi, KyJIbTypHI, HAyKOBI LIHHOCTI 1 TOCSATHEHHS CyC-
IiJIBCTBA HA OCHOBI PO3YyMiHHS ICTOPIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 001acTi, i Micis
y 3arajbHiil cucTeMi 3HaHb MPO MPUPOAY 1 CYCIIIBCTBO Ta Y PO3BUTKY CYCIHIJILCTBA, TEXHIKU 1 T€X-
HOJIOT1#, BUKOPUCTOBYBATH Pi3HI BUAU Ta (OPMH PyXOBOi aKTHBHOCTI IJIsi aKTHBHOTO BiTIIOYHHKY
Ta BEJICHHS 3I0POBOTO CIIOCO0Y KHTTS;
— 3JaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX;
— TIParHeHHs JI0 30€pPeKEHHS HABKOJIMIITHBOTO CEPEIOBHILIA;
— HAaBWYKHU 3IMCHEHHS Oe3medHOol AisIIbHOCTI.

CrnenianbHi KOMIIETEHTHOCTI:

— 3IaTHICTH 3aCTOCOBYBATH 3HAHHS 31 CIIELiaTi30BaHUX ITiIPO3/LIIB HAYKH (€KoJorii, 00TaHIKH, JeH-
npoutorii, ¢i3ionorii pociuH, TEHETUKN Ta CEJEKIil IeKOPaTUBHUX POCIHH, IPYHTO3HABCTBA MiCh-
KHUX €KOCHCTEM, arpOTEXHIKM BUPOIIYBaHHS EKOPATUBHUX POCIUH, MPOEKTyBaHHS, (hOpMyBaHHS
Ta eKCIuTyaTallii KOMIOHEHTIB CaI0BO-MIAPKOBUX 00’ €KTIB, 3aXKUCTY JIEKOPATUBHUX POCIWH BiJI IIIKi-
JTHUKIB Ta XBOPOO, MexaHi3allii caoBO-MapKOBUX POOIT TOIIO)

— 3IaTHICTh MPOEKTYBATH, CTBOPIOBATH 1 €KCIUTyaTyBaTH 00’ €KTH CaI0BO-TIAPKOBOTO TOCTIOAAPCTBA
3MiCT MiATOTOBKH CTyIeHTa 3 (i3UKH CHOPMYIHOBAHUH y TEPMiHAX PE3yIbTATIB HABYAHHSI.
IIporpamui pe3yibTaTi HABYAHHA:

— 3HAaTHU OCHOBHI (Di3UYHI SBUIIIA, 3aKOHH 1 Teopii KIacuyHOi i cyyacHoi (i3ukH 1 061IacTi iX MpaKTH-

YHOTO 3aCTOCYBAHHSI B TEXHIII;

— 3HATH HAaWBaXUIHBIII METOU (i3HIHUX JOCIIKCHb;

— BMITH 3aCTOCOBYBATH ()i3WYHI 3aKOHU JUUIsl BUPIIIEHHS MPaKTHYHUX 3a7a4;

— BMITH BUKOPUCTOBYBATH (h13MYHI 3aKOHU 1 3aCOOM JOCIIKEHb TIPU BUBYCHHI MPUPOTHUYNX, 3ara-
JBHO-1HXEHEPHUX, TEXHIYHUX 1 CIICIiaTbHUX AUCLHUILIIH;

— BMITH BUKOHYBAT! (i3U4YHI BUMIPIOBaHHS i OL[IHIOBATH IMOXUOKH.

Jucrumina “®@izuka” 6a3yeThCcsl Ha TCOPETUYHUX 1 MPAKTUIHUX 3HAHHIX CTYACHTIB, OTPUMAaHUX

B 3araJIbHOOCBITHIX HAaBYAJIbHUX 3aKJIaJjaX pU BUBYEHHI (PI3UKH, MAaTEMaTHKH, IPUPOTO3HABCTBA, XiMii

Ta B KypcCi BHIIOI MaTeMaTWK{ OCBITHBOI MPOTPaMH MiATOTOBKM OakajaBpa. B cBoio depry BHBYECHHS

¢bi3ukH CTBOpIOE HEOOX1/IHI MePEayMOBH AJIsl 3aCBOEHHS CTY/IEHTAMH HACTYMHHX TUCIMILIIH: 3arajibHa

€KOJIOTisI, Oe3IeKa KUTTEMISUTBHOCTI, Te0/Ie3is, TIAPOTEXHIUHI CIIOPYIN CaIiB, METEOPOJIOTIs, MEXaHi3a-
11i51 JTICOTOCTIOJAPCHKUX 1 CaJJOBO-MIAPKOBUX POOIT, KEHEpHE 00IaHAHHS CaI0BO-TIAPKOBHUX 00’ €KTIB.



3. IIporpama HaBYAJBHOI AUCIUILTIHI
3microBuit moayan 1. Mexanika

Tema 1. Bctyn. OCHOBY KiHEMaTHUKH.

ITpeamer 1 metoau (i3uku. 3B'A30K Kypcy 13 3arajbHOOI0JIOTIYHUMH 1 CHCIiaJIbHUMHU TUCIIMILTI-
Hamu. [cTopist po3BuTKy. OCHOBHI 3aBAaHHS KypCy.

Buau mexaniuyHoro pyxy tBepaoro Tina. Cucrema Bimmiky. [ToHSATTS mpo 4mcio cTyneHiB ¢cBo0Oo-
U, XapaKTePUCTHKH PyXy MaTepiabHOI TOUKU: TPAEKTOPIis, NUIIX, nepemimieHHs. [Buakicts. [Ipuc-
KOpPEHHsI 1 HOro CKJIa0Bi: TaHTeHIIaJdbHEe 1 HOpMasbHe puckopenHs. [loBHe npuckopenns. KyTosi xa-
PaKTEPUCTUKHU PYXY: KyTOBa LIBUJIKICTb, KyTOBE MPHUCKOPEHHS.

Tema 2. Jlunamika MatepiadbHOI TOUKH.

[Nepmmii 3akoH HetoToHa. [HepIianbHi Ta HeiHepLiaabHI CUCTEMH BiITIKY. MeXaHIYHUN TPUHIINIT
BimHOCHOCTI. Cmia 1 Maca. Jlpyruii 3akon Herotona. Immynbc. [lonsTTss MexaniuyHoi cuctemu. Tpetiid
3akoH HpioToHa. 3aKOH 3MIHU IMITyJIbCY. 3aMKHEHA CHCTEMA. 3aKOH 30epeKeHHS IMITYJIbCY. 3aCTOCY-
BaHHSI 3aKOHIB IMHAMIKU B MAaIllMHAX 1 MEXaHI3Max CUTbCHKOTO TOCIIOAAPCTBA Ta XapuoOBOi MPOMHUCIIO-
BOCTI.

Tema 3. Cunu B Mexaniui. Pobora 1 eneprisi.

Cunu Tspkigas. ['paBiTariitHi B3aeMoii. 3aKOH BCECBITHBOTO TsDKiHHs. Bara Tima. BumiproBanHs
Baru Tijia. 3aJeKHICTh Baru Tijia BiJl IIUPOTH MiclIe3HAXOKeHHs. HeBaromicTsk 1 mepeBaHTaKeHHSI.

Cunmu nipyxHocTi. Jledopmarii npy>kuux Ti1. 3akoH ['yka. Moayns FOnra. [liarpama po3rsry.

JucunatusHi cuan. Cuina Tepts. 30BHILIHE 1 BHYTpilHE TepTs. KoedimieHT Teprs.

Mexaniuna po6ota. [ToTyxHicTh. PoO0Ta CHIM TsOKIHHS, CUTU NIPYKHOCTI. KiHeTHYHA 1 TOTEHITI-
anbHa eHeprii. KoncepBaTuBHi cuin. 3akoH 30epeskeHHS MEXaHI9HOT eHeprii.

Tema 4. /Ilunamika 06epTabHOTO PyXy TBEPAOTO TijIA.

MowmeHT cuu BiTHOCHO Hepyxomoi oci. MomeHT iHepiii. Teopema IlITeitHepa. Kinetnuna enep-
rist ooepranHsa. OCHOBHE PIBHSIHHS JUHAMIKH 00epTaJbHOrO pyXy. MOMEHT iMmyJsbcy. 3akoH 30epe-
JKEHHSI MOMEHTY IMITynbey. [Ipuaimn aii nieHTpudyr, cemapaTopiB Ta iX 3aCTOCYBaHHS B TEXHOJIOTIY-
HUX TpoLecax.

Baxine. Bakeni nmepmioro i Apyroro pojaiB. YMOBH PIBHOBArd BaKeJliB. 3aCTOCYBaHHS BaXKETIB Y
TEXHIII.

Tema 5. T'igpoaunamika.

Pyx peanbnoi piaunu. B'a3kicts. 3akoH HproTOHA U1 CHIIM BHYTPILIHBOTO TepTs. 3akoH [lyaseii-
ast. Pyx tin y B's3kiii pinuni. 3akoH Ctokca. JlaminapHa i TypOyneHnTHa Teuii. KpuTHuHa MIBUIKICTS.
Yucno PeitHonbaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYH1 KOJTMBAHHS Ta iX XapaKTEpUCTUKH. PIBHSIHHA pyXy MPYKUHHOTO, MATEMaTHYHOTO, (i-
3UYHOTO MAsITHUKIB Ta HOTo po3B'sa3ku. EHepris rapMOHIYHUX KOJIMBAHb.

[Tpupona 3Byky. IlommpenHs 3ByKy. @i3U4HI XapaKTEPUCTUKH 3BYKOBUX XBHJIb: IHTEHCUBHICTb,
4acTOTa, MIBUJAKICTh MOIIMPEHHS, €HEeprisi, MOTYKHICTh, TUCK. PIBeHh IHTEHCHBHOCTI 3BYKY: Oel 1 Jae-
uuoen. [IcuxodiznuHi XapakKTEpUCTHKHU 3ByKOBUX XBUJIb: TYUHICTh, BUCOTA, TEMOP.

VnbTpasByk. [Hppa3ByK.
3micToBuii Moay.b 2. MoJiekyasipHa Qi3uka i TepMoanHaMiKa

Tema 7. OCHOBH MOJIEKYJIIPHO-KIHETUYHOI TEOPIi.

[neanbumii ra3. OCHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOI TEOpii 11€aIbHOro razy. PiBHSAHHS
CTaHy 1JieasibHOro rasy (piBHsHHsA Knaneiipona-MenzeneeBa). 3akoH MakcBesia A7l po3MOALTY MoJie-
KyJ ra3y 3a mBuakocTssMu. CepeHi T0BKHUHA BUIBHOTO MPOOITy 1 YUCIIO0 3ITKHEHb MOJIEKY L.

Tema 8. fBuina nepeHocy B razax.

3aranpHe piBHAHHA mepeHocy. Judysis. Bryrpimme tepts. TemnonposinHicTs. TemmnepaTtyphe
roJie y M'SICHHX KOHCEpBax IiJ] 4yac iX TepMOOOpOOKH. 3aCTOCYBaHHS 3aKOHIB AUQY3ii 1 TEIIIONMPOBII-
HOCTI B Xap4YOBUX TEXHOJOTisIX. TermIonpoBiHICTh 36pHOBOI MacH.

Tema 9. PeanbHi ra3u, napu i piauau. MonekyJispHi SBUIIA B piAXHAX.
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PiBusiHHs Ban-nep-Baanbca. [3otepmu peanbHoro rasy. Kputuunuii cTan pedoBUHH. 3piiKeHHs
ra3iB. BukopucranHs 3pikeHUX Ta3iB Ta HU3bKUX TEMIIEpaTyp.

IToBepxHeBa eHepris 1 MOBepXHEBUI HATAT. [loBepXHEBO-aKTUBHI PEUOBHHU Ta IX 3aCTOCYBaHHS.

SIBuiie 3MOYyBaHHsI Ta HE3MOUYYBaHH:I, oro Miciie y npupozi. Kpaitosuit kyr. Kaninspsi siBumia.
JlomaTkoBHi THCK ITiJi BUKpHUBIIEHOIO ToBepxHero. @opmynu Jlamnaca 1 XKropeHa.

Tema 10. da3oBi nmepexoau.

BunapoByBanus i konaeHcamis. Bonoricts noitpst. ®a3u icHyBanHs Boau. Boxsna mapa. Hacu-
yena napa. [lapuiansauii THCK BoasHOT mapu. Tuck HacuyeHoi napu. Jlediuut Bomorocti. AGcomoTHa 1
BIIHOCHA BOJIOTiCTh. OIUHUII BOJIOTOCTI. MeToau BUMIpIOBaHHS BOJOTOCTi. Poib moTpuMaHHs onTu-
MaJIbHOI BOJIOTOCTI B XapUOBUX TEXHOJIOTISIX. METOIM KOHTPOJIIO BOJIOTOCTI Ta SKOCTI 3€pPHOBOi MacH B
€JIeBaTOpPax.

Kuninnsg. [TnaBnenns 1 kpucranizanis. Cy6naimanis. da3oBa aiarpama ctaHy pedoBUHU. Bukopuc-
TaHHS SBUIIIA CyOIiMaIlii 3a BHCOKOBaKyyYMHOTO CyOJIIMAIIfHOTO CYIIIiHHS 3€pHA Ta Xap4OBUX MPOIYK-
TiB.

Tema 11. Ilepmmii 3akoH TepMoaMHaMikH. TemIoeMHICTb rasis.

[Tapametpu cTaHy TepMOAWHAMIYHOI crcTeMu. TepMoanHamiuHuil porec. [301p0BaHa, 3aMKHEHA
1 BiAKpUTa TepMOIUHAMIUHI cucTeMH. TernoemMHicTh Tina. [Iutoma TemnoemMHicTh peuoBHHU. BHYTpI-
IIHSA €HepTis TepMOJMHAMIYHOI cucteMu. [IBi ¢popmu mepemadi eHeprii: KUTbKICTh TEIUIOTH 1 Makpoc-
KomiuHa pobota. [lepmnii 3aKkoH TepMOANHAMIKH. 3aCTOCYBaHHS MEPILOro 3aKOHY TEPMOJUHAMIKU J10
i3omporieciB. Amiabatuanuii poriec. PiBusHHs [Tyaccona. TeroeMHICTh ra3is.

Tema 12. [Ipyruii 3akoH TepMouHamiku. EHTporist.

Jpyruii 3akoH TepmoauHaMiku. O0opoTHI Ta HeoOopoTHI npouecH. Termosuit nBuryH. Lukn Ka-
pHO. EHTpomnis. 3akoH 3pocTaHHs eHTpomii. TepMoanHaMiyHi NOTEHIiaU. 3B'A30K 3MIHU CTaHAAPTHOI
BIJIbHOI €Heprii 3 KOHCTAHTOIO PIBHOBArv. XiMIYHHIA 1 €IEKTPOXIMIYHUN MOTEHITIaIH.
3micToBuii moay.as 3. Ejekrpuka

Tema 13. EnextpocraTuka.

B3aemonis nepyxomux 3apsaiB. 3akon Kynona. Enextpuune mose ta ioro xapakrepuctuku. Ha-
MPY>KEHICTb eJIeKTPUYHOTO noJisl. [1oTik BekTopa Hanpy>KeHOCTi. ENeKTpuuHui JUIos.

Enexrpuuna inaykmis. Teopema Octporpaacekoro-I'aycca. 3actocyBanus Teopemu Octporpaji-
chKoro-l'aycca uis po3paxyHKy €J1eKTPOCTaTUYHUX MOJMIB.

Po6Gora mepemimienns 3apsiay B enekrtpuaHomy modi. [Torenian. PisHuis moteHmiamiB. 3B'sI30K
HaNpy>KEeHOCTI 3 TOTEHIII1aJIOM.

Enepris enextpuunoro mosis Ta ii 00'eMHa ryctuHa. EnekTpoemHicTh. JlieeKTpUKH Ta MPOBIIHH-
KU B €JICKTPOCTATUYHOMY TIOJII.

Tema 14. 3akoHU MOCTIHHOTO CTPYMY.

Enexrpuunuii ctpym. Cuiia Ta ryCTHHA €IEKTPUYHOTO cTpyMy. Enexkrpopymriita cura. Hampyra.
EnextponpoBigHicTh 1 omip npoBiaHUKIB. Enextpuune kono. 3akoH Oma. 3asiexHiCTh ONOpY HpOBiJI-
HUKa B1J TeMIIepaTypH.

TeroBa gist enektpuyHoro crpymy. 3akon J[xoyns-Jlenna. Ipasuna Kipxroda. Tepmoenekrpu-
yHi sBuma. KorrakTHa pizHuI noreHmiainis. SAsuime 3eedeka i [lenprhe. [Ipunnmmn aii Tepmomnapmu.
3microBuii moayJb 4. EjlekTpoMarueTusm

Tema 15. MaruiTHe noze.

MarsitHa B3aemozis. MaruiTHe mofie. [HIyKIliss MarHiTHOTO 1mosst. Jliss MarHiTHOro TOJIS Ha MPOo-
BIJIHUK 13 cTpyMoM. 3akoH Amnepa. 3akoH bio-Capapa-Jlamiaca ta oro 3actocyBaHHs. [[iss MarHiTHO-
O TOJIS Ha 3apsau, mo pyxarotbes. Cuna Jlopenna. Teopema nmpo NUpKyIIsiito BEKTOpa MarHiTHOI iH-
IyKLii y BakyyMi (3aKOH IIOBHOT'O CTPYMY). 3aCTOCYBaHHS 3aKOHY IIOBHOT'O CTPYMY JI0 PO3pPAXyHKY Ma-
THITHUX TIOJIB.

MarsiTHi BIacTUBOCTI pedoBuHU. [lia-, mapa- i pepomarneTuku. [IoTik BeKTOpa MarHiTHOT iHAYK-
uii. [agyxTuBHICTS KOHTYpY. EdexT Xomna. MaruiTHi 30H14 Ta cenapaTopH.

Tema 16. EnektpomaraiTHa iHayKIIisl.
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OCHOBHHUI 3aKOH €JIEeKTPOMAarHiTHOI 1HayKuUii. CaMOiHAYKIIs Ta B3aeMOiHIyKuisd. TpaHcdopmarto-
pu. Exeprig MaruiTHOro nosjst ta ii 00'eMHa rycTHHA.

Tema 17. EnexrpomMarHiTHi KOJUBaHHS Ta XBUII.

EnexTpomarHiTHi KOJIMBaHHS 1 XBWJII Ta IX BIACTUBOCTI. 3MIHHMHN eneKTpuyHui cTpyM. EdexTus-
Hi 3HAYCHHS HANPYTH Ta CUIIA CTPYMY.

EnextpuuHe K0J10 3MIHHOTO CTpyMy. €MHICHUIH Ta 1HAYKTUBHUH orip. Pe3oHaHC cTpyMy 1 Hamnpy-
ru. KonuBaneHuit KoHTYp. PiBHSHHS enexkTpomarriTHOi XBuii. EHepris enexkTpoMarHiTHUX XBHIIb. Be-
ktop YMoBa-ITolinTuHra. Illkana enekTpoMarHiTHUX XBUJIb. 3aCTOCYBAaHHS €I€KTPOMArHiTHUX XBHJIb.

OcHoBu enextpoHniku. HamiBnpoBigaukosi npuiagu. [lincumroBaui. ['eneparopu. EnexTponHo-
npomeHeBa TpyOka. [Tpunimn aii enekTpoHHOro ocuuiorpada.
3micToBuii MoayJb 5. OnTuka

Tema 18. I'eomerpruna ontuka. OcHOBU (poTOMETPIi.

OcCHOBHI 3aKOHU T€OMETPUYHOI ONTUKH. BiOWBaHHS Ta 3aJJOMJICHHS CBITJIa HA MEXI JBOX Cepe-
nosuil. Tokasnuk 3anomneHss. [loBHe BHyTpimHe BinouBanHs. [Ipunimn xaii cBiTiioBogy Ta ¢idpoc-
korma. Po3inbpHa 31aTHICTh ONTUYHHUX TPUIIAIIB.

CaitioBi BennmuuHU. CBiTiIoBHi NOTiK. Cuita cBiTia. SckpaBicTb. OCBITICHICTb.

Eneprernuni Bemmuunn. [loTik BunpominioBanas. Cuiia BUNpoMiHioBaHHs. EHepreTnyHa sickpa-
BicTh. EHEpreTHyHa OCBITICHICTS.

Tema 19. XBuiboBa onTuka.

EnexrpomarniTHa npupona cBitia. [atepdepentiis cpitina. KorepeHTHICTh 1 MOHOXPOMATHYHICTh
CBITJIOBUX XBWJIb. ONITHYHA Ta TEOMETPUYHA JOBXXHUHA XOAY MIPOMEHIB. MeTOAM CIIOCTEPEKEHHS 1HTe-
pbepentii ceiina. Judpakmis ceitna. [Ipunnun [oitrenca-Openens. Judpakuiitna pemritka. OCHOBH
ronorpadii. ucnepcis citia. [IpuHiun il CieKTpaibHOTO MPUIay.

[Tomsipuzariis ceitna. [Ipupoane 1 moysipuzoBane cBITIO. 3akoH Maimoca. [lonspu3ariis cBiTia Ha
MEXI MOJALTY JBOX JieNeKTpukiB. 3akoH bproctepa. Ontuunuii nuxpoism. IloasiiiHe nmpomeHe3anoMm-
nenns. [lonspusaniiini npuwiaay 1 noysgpoinn. ONTUYHA aKTUBHICTh pedoBHHHM. [IpuHIIMTT poboTH TMO-
asipumetpa. JlocaikeHHs 01010ri9HUX 00'€KTIB 32 JOMOMOTOI0 TOJIIPU3AIIIHOTO MIKPOCKOIIA.

Tema 20. KBanToBa onruka.

KsanToBa npupona cpitina. @oron. Maca, imnyssc Ta eHepris ¢poroHa. doroenekTpuaHuil eeKT.
PiBusinns Eitnmreiina misa ¢poroedexra. UepBona Mexa poroedekry.
3micToBuii moayab 6. KBanroBa ¢izuka

Tema 21. Bynosa 1 crieKTpu aToma.

BynoBa atoma. BunpomiHioBaHHS 1 MOTJIMHAHHS €HEPTii aToMaMu. JIUCKPETHICTh €HEPTreTUIHHIX
craniB aroma. [loctynatu bopa.

Tema 22. XBUIbOBI BIaCTUBOCTI YACTUHOK.

XBumi ne bpoiins. CniBBigHOIIEHHS HeBH3HaueHocTel ['elizenOepra. XBuiaboBa (QyHKIIA Ta ii
CTaTUCTUYHUHN 3MICT. [IpuHIMIN eeKTPOHHOT ONTHKU. ENeKTpOHHMI MIKPOCKOIL.

Tema 23. Piusuns lpeaunrepa. KBantyBaHHs.

PiBusinus Ulpeaunrepa. KantyBanusa. KBanToBi uncna enekTpoHa. ATOMHI CHCTEMH 3 OaraTbMma
eJleKTpoHaMu. [IpuHIMI TOTOXXHOCTI OAHAKOBUX YacTHHOK. [Tpuniun [Taymi.

Tema 24. BinactupocTi 1 Oy0Ba siapa. PanioakTHBHICT.

XapaxTepucThka siapa. Snepni cunn. [3otonwu, i3006apu. [ledext macu i eHepris 3B's3Ky. SnepHi
peaxuii noauty 1 cunte3y. [IoHATTS Npo siIepHy €HEPreTUKY.

Buau pasioakTMBHOTO BUIPOMIHIOBAaHHs. 3aKOH pajiioakKTUBHOrO po3nany. Crana paiioakTHBHO-
ro po3many. AKTUBHICTB pamioHykiiay. [lepion miBpo3mamy. [IpaBuia 3MileHHs, psil pagioaKTHBHUX
nepeTBopeHb. PamioakTuBHI cimeiicTBa. OAMHMUIII paJioaKTUBHOCTI. B3aemofis paaioakTUBHOTO BH-
IIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnementapHi 4yacCTUHKHU.

Knacudikaris enemenTapHux 4yactTuHok. KBapku. XapakTepuCTUKH 1 B3a€EMOIiS KapKiB.



4. CTpyKTYpa HABYAJbHOI AW CIUIUIIHA

KinpkicTes roaun

Ha3Bu 3MicToBHX neHHa ¢popma 3aouHa dhopma
MOJYJIB 1 TEM | yCHOTO y TOMY YHCII1 yChOIO y TOMY YHCII1
1| o |nab | 117 | c.p. a| n | 1ab | 17 | C.p.
1 2 314 5 6 7 8 9110 11 | 12 | 13
Mopyas 1
3micToBuii Moayab 1. MexaHika
Tema 1. Berym.
OCHOBH KiHEMaTH- 2 2 3 3
KH.
Tewma 2. [lunamika
MaTepiaibHOI TOY- 5 1 2 2 4 1 3
K.
Tema 3. Cunu B
Mexaniii. Pobora i 4 1 2 1 4 4
EHEeprisl.
Tewma 4. Jlunamika
00epTaIbHOTO PYXY 5 1 2 2 4 1 3
TBEPAOTrO Tija.
TCM?. 5. T'imponu- 3 1 5 3 3
HaMiKa.
Tema 6. Mexaniuni
KOJIUBaHHS. AKycC- 2 2 3 3
THKA.
Pazom 3a 3MiCTOBUM 21 4 6 11 21 2 19
MopyJieM 1
3micToBuii MoayJib 2. MoJjiekyasipHa (i3nka i TepMoOaMHaAMIKa

Tema 7. OcHOBH
MOJIEKYJISIPHO- 3 1 2 4 4
KIHETUYHOI Teopii.
Tema 8. SIBuma ne- 2 5 3 3
pPEHOCY B Ta3ax.
Tema 9. PeasnbHi ra-
3u. MonekymspHi 5 1 2 2 3 3
SIBUIIA B PiTUHAX.
Tema 10. da3osi 5 9 3 3
MEPEXOJTH.
Tema 11. [epumii
3aKOH TEPMO/IHHA- 4 1 9 1 4 1 5 1
miku. Temnoem-
HICTb Ta3iB.
Tema 12. dpyruit
3aKOH TEPMOJIUHA- 3 1 2 4 1 3
Miku. EnTpormist.
Pazom 3a 3MicTOBUM 19 4 4 11 21 2 17

MOJTyJIEM 2




MoayJs 2

3micToBuii MmoayJb 3. Ejnexkrpuka

Tema 13. Enextpoc-

10 1 2 7 9 9
TaTHKA.
TCMB: 014. 3akoHu 9 1 2 6 1 1 5 5
TIOCTIHHOTO CTPYMY.
Paszom 3a 3micToBUM 19 5 4 13 20 1 9 17

MopyJieM 3

3micToBuii MoayJib 4. EnekrpomarseTuzm

Tema 15. Maruitae

5 1 4 6 6
oJIE.
TeMa. 16. EneKTpp- 7 1 2 4 7 7
MarHiTHa iHIYKITis.
Tema 17. Enextpo-
MArHiTHI KOJUBAHHSA 7 1 2 4 7 1 6
Ta XBWJII.
Pa3omMm 3a 3micToBUM 19 3 4 12 20 1 19
MojyseMm 4

Monayas 3

3micToBuii MoayJsb 5. OnTuka

Tema 18. I'eomeTpu-

yna ontuka. OCHOBH 6 1 2 3 6 6
doromerpii.

Tema 19. XBunnosa 9 1 4 4 7 1 2 4
OTITHKA.

Tema 20. KBanToBa 6 1 2 3 6 6
OTITHKA.

Pa3om 3a 3micToBUM 21 3 8 10 19 1 2 16
MOJIYJIEM 5

3microBuii MoayJb 6. KBantoBa ¢isuka

Tema 21. Byznosa 1

5 1 4 4 1 3
CHEKTPH aToMa.
Tema 22. XBUILOBI
BJIACTUBOCTI YaCTH- 5 2 3 3 3
HOK.
Tema 23. PiBHIHHS
[penunrepa. Kpan- 4 4 4 4
TYBaHHSI.
Tema 24. Bnactuso-
cTi 1 OyzoBa sizipa. 4 1 3 4 4
PanmioaxkTuBHICTE.
TeMa 25. Enemenra- 3 3 4 4
pHI YaCTHUHKH.
Pazom 3a 3MiCTOBUM 21 2 9 17 19 1 18

MozyJieM 6

Ychoro roquH 120 | 18 28 74 120 8 6 106




5. Temu ceMiHAPpCHLKHUX 3aHATH

10

KinekicTs roanu

Ne
o1l HazBa Temu JIEHHA 3a04YHa
dopma dopma
He nepen6aueno HaByanbHUM IJIAHOM
6. Temn NpaKTUYHUX 3AHATH
No KinekicTs roanu
o1l HazBa Temu JIEHHA 3a04YHa
dopma dopma
He nepen6aueno HaBYanbHUM IJIAHOM
7. Temu J1aDOPATOPHUX 3aHATH
No KinekicTs roanu
o1l HazBa Temu JIIEHHA 3a04YHa
dopma dopma
1 BumiproBaHHsI IBUIKOCTI Tijia METOAOM 0alliCTHYHOTO Ma- 2
ATHUKA 3 BUKOPUCTAHHSIM KOMII FOTEPHOI MPOTPaMH.
2 Bu3sHaueHHS MOMEHTIB 1HEpIIii Til 3 BUKOPUCTAHHIM
KOMII'I0OTEpHOI IPOrpaMH.
3 BumiproBaHHsI IPUCKOPEHHS BIILHOTO MaJiHHS 32 JOMOMO- 2
ro0 000POTHOTO MAsITHUKA.
4 BusnavenHs koeditienTa B’ a3k0cTi piguau MeToaom Cto- 2
KCa 3 BUKOPUCTAaHHSIM KOMIT IOTEPHOI MPOTPaAMH.
5 Bu3HaueHHs BiTHOIIEHHS TETNIOEMHOCTEH ra3y METOJ0M 2 )
aaiadaTHIHOTO PO3IIMPEHHS.
6 BusHaueHHs eJIeKTPOEMHOCTI KOHJIEHCATOpa PE30HAHCHUM 2
METOJIOM
7 BusHaueHHs omopy NpOBiTHHUKA 32 TOTIOMOTO0 MIiCTKa TIOC- 2 2
TIHHOTO CTPYMY.
8 | BusHaueHHs iHIYKTUBHOCTI KOTYIIKH. 2
9 BusnaueHHs koedinieHTa TpancdopMartii 1 koedirieHTa 2
KOPHCHOI A1l TpaHchopMaTopa.
10 JocnimkenHs iHTepdepeHtIlii CBiTIa 3a T0MOMOToI0 OirpH- 2
3mMu DpeHensi 3 BAKOPUCTAHHSM JIazepa.
11 JocnimkenHs qudpakiiii CBiT/Ia 1 BU3HAYCHHS MEePIoAy JTu- 2
(bpakuiiHOi PemIiTKM 3 BUKOPUCTAHHSIM JIa3epa.
12 | BuBuenHs nonspwu3zaiii CBiTia 3 BAKOPUCTAHHSM JIa3epa. 2
13 BusHaueHHs1 KOHIIEHTpallii pO3YHHY I[yKpY 3a JOIIOMOTOIO 2 2
MOJISIPUMETPA.
14 BuBueHHS 3aK0HIB 30BHIITHBOTO (OTOEHEKTY 3 BUKOPH- 2

CTaHHSIM KOMI IOTEPHOI IPOrpaMH.




8. Camocriiina podorta
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KinekicTs roanu

Ne
o1l HazBa Temu JIEHHA 3a04YHa
dopma dbopma
1 | XapakTepucTuku pyxy MaTepiajbHOI TOUKH. 2 3
2 3aKOHM KJIACHYHOI MEXaHIKH. 2 3
3 JucunatusHi cuu. Mexaniuna po6ota. KoncepBaTuBHi 1 4
ciIi. 3aKOH 30epexeHHsI MEXaHIYHOI eHepril.
4 OcHOBHE PIBHAHHS TUHAMIKH 00€pTaILHOTO pyXy. MOMEHT 2 3
IMITyJ1bCy. 3aKOH 30€peKEeHHS] MOMEHTY IMIYJIbCY.
5 | Pyx peanpHOi piguHu. B's3KicTb. 2 3
6 ["apmoHiuHi KOIMBaHHS Ta X XapakrepucTuku. Di3uyHi xa- 2 3
PAKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PiBHSHHS MOJICKYJISIPHO-KIHETHYHOI Teopii i1ea-
{ | mpHOTO rasy. 3akoH MakcBesua AJst PO3MOIiTy MOJICKY 2 4
rasy 3a MIBUIKOCTSMHU.
8 3aranpHe piBHAHHS nepeHocy. Judysis. BHyTpilHe tepts. 5 3
TermnonpoBinHICTS.
9 PiBusinust Ban-nep-Baanbca. [loBepxHeBa eHepris i moBep- 2 3
XHEBUI HATSIT.
BunapoByBanus 1 konpaeHcamis. Bomoricts mositps. Ku-
10 | minns. ITnaBnenns i kpucranizamis. CyOmimaris. dasosa 2 3
Jiarpama CTaHy peuOBHHHU.
11 [Tepmmmii 3aKoH TepMoAMHAMIKA. AiabaTHUHUN TIpOIIEC. 1 1
TernoeMHICTb Tas3iB.
12 Hpyruii 3akoH TepmoauHamiku. TersoBuid nBuryH. L{ukn 2 3
Kapno. Earporrisi.
[Totik BekTOpa HampykeHocTi. Enextpuunnii qunons. Teo-
13 | pema Ocrporpancekoro-I'aycca. JlieleKTpUKH Ta IPOBif- 7 9
HUKH B €IEKTPOCTATUYHOMY TOJI.
Enexrpuunuii ctpym. Tepmoenexkrpuuni ssuia. KonrakrHa
14 | pisuuns norenmianis. Ssuiie 3eedeka i [lenbrhe. [Tpunimn 6 8
i1 TepMOTIapH.
MarsitHe nose. Teopema Mpo LUPKYIIALI0 BEKTOpa MarHi-
15 | tHoi immykuii. Marumitai BracTMBOCTI pedoBMHH. Edekt 4 6
XoJuna.
16 3akoH enexkTpoMarHiTHoi iHayKIii. Tpanchopmaropu. Exep- 4 7
Tisi MAarHITHOTO TOJIS Ta 11 00'€eMHAa I'yCTHHA.
EnexTpomarniTHi KOJMBaHHS 1 XBWJI Ta iX BJIACTHBOCTI.
17 | Enexrpuune KOJIO 3MIiHHOTO CTpyMy. PiBHSIHHS eJeKTpoMar- 4 6
HITHOT XBWJIl. OCHOBH €JIEKTPOHIKH.
18 OCHOBHI 3aKOHU TeOMETpUYHOI ONTUKU. CBITIIOBI BENIWYHU- 3 5
HU. EHepreTuyHi BEeIMYMHU.
19 Iarepdepenmis Ta mudpakmis cBitna. Jlucmepcis cBitia. 4 4
[Tonstpu3anis cBitiaa. ONTHYHA AKTUBHICTh PEYOBUHH.
20 | KsanroBa npupona cBitia. @OTOCIEKTPUIHHUN €(EKT. 3 6
BynoBa aroma. BumpomiHrOBaHHsS 1 TOTJIMHAHHS €HEpPril
21 | aromamu. JIMCKpETHICTh €HEPreTHYHUX CTaHiB aroma. [Toc- 4 3

tynatu bopa.
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29 Xsuni ae bpoiinsa. CniBBinHOIIEHHS! HeBU3HaUeHOCTe [ eii-
3eHOepra. XBuiiboBa (QYHKIIIS Ta ii CTATUCTUYHUHN 3MICT.

23 PiBusiaast Llpenunrepa. KeantyBanus. KBaHTOBI umcia
€JIEKTpOHA. ATOMHI cucTeMU 3 OararbMa eJIeKTPOHAMHU.
XapakTepucTrka sapa. Snepni cuu. Snepi peakuii. Buan
24 | pamioaKTMBHOTO BHIIPOMIHIOBAaHHS. 3aKOH PaiOaKTUBHOTO 3 4
posmany.

o5 Knacudixkaris enemenrapaux yactuHok. KBapku. Xapakre-
PHUCTHKH 1 B3a€MOJIis KAPKiB.

9. InquBiayabHi 3aBIaHHS
He nepen0ayueni HaBYaIbHUM TUTAHOM.

10. MeToam HABYAHHSA

HoacHniwosanvho-inocmpamugnuii memoo aoo inghopmayiiino-peuenmueHuil —
CTYJIGHTU OJIEP>KYIOTh 3HAHHS Ha JICKIlli, 3 HaBYaJbHOI a00 METOIWYHOI JITepaTypu B
"roToBOMY" BH/II.

Penpodykmuenuii memood — OpraHi3oBY€TbCA NISUIBHICTh CTYJIEHTIB 3a KiJIbKapa-
30BHM BIITBOPEHHSIM 3aCBOIOBAHUX 3HAHb. /(151 IbOTO BUKOPHUCTOBYIOTHCS PI3HOMAHIT-
Hi BIIpaBH, JJa0OpATOpHI, MPAKTHUHI pOOOTH, MPOTPaMOBAHUN KOHTPOJb, Pi3HI (hopmu
CaMOKOHTPOJIIO.

Yacmkoeo-nouiykosuil, ado espucmuyHuil, Memoo — 1oJISITac B opraHizallii ak-
TUBHOI'O TOIIYKY PIIIEHHS BUCYHYTHX Y HaBYaHH1 (a00 cpopMyJIbOBAHHX CaAMOCTIMHO)
Mi3HaBaJIbLHUX 3aBJaHb.

Jlocnionuybkuit Memoo — 1iclig MOCTAHOBKH NIPOOJIEM Ta 3aBIaHb 1 KOPOTKOTO 1H-
CTPYKTQXy CTYJEHTH CaMOCTIMHO BHUBYAIOTH JIITEPATypy, JKEepelna, BEAYTh CIOCTepe-
KEHHS 1 BUMIpY ¥ BUKOHYIOTH 1HIII JIii TOIITYKOBOT'O XapaKTepy.

11. MeToau KOHTPOJIIO
["onmoBHMIA 3aCi0 MTOCATHEHHS MTOCTABJICHUX ITIJIeH — KOMOIHAIlISI TTOTOYHOTO, MOY-
JBHOTO Ta MiICYMKOBOI'O KOHTPOJIIO 3HAHb CTY/IEHTIB.
[TincymKoBa OLIHKA CKJIANAETHCS 3 MIJCYMKOBOI MMOTOYHOI OL[IHKH 1 MIJCYMKOBO1
€K3aMEeHaL1HOT OLIIHKHU.
[TincymKoBa MOTOYHA OLIHKA BKJIOYA€ Oaly 3a BUKOHAHHS JIAOOPATOPHUX, KOHT-
POJIBHUX pOOIT Ta 0anyu 3a BUKOHAHHS MOJIYJIbHUX TECTOBUX 3aBJIaHb.
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12. Po3noain 6aJiB, siKi OTPUMYKOTh CTYJAEHTH

[ToTouynwmii (MOYIbHUIA) KOHTPOIIb
: . . . 3MicToBUI
3micTOBUNA MOIYJH 1 3MiCcTOBUN MOIYIH 2
MOAYJb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
2 2 2 2 2 2 2 2 2 2 2 2 6 6
[Tincym-
[ToTounwuii (MOIyIbHUI) KOHTPOJIb KoBuii ko- | Cyma
HTPOJIb
3MicTOBHIA 3micToBUM . .
3MICTOBUN MOAYJIIb 6
MoAayJb 4 MOAYJIb 5 30 100
T15 | T16 | T17 | TI8 | T19 | T20 | T21 | T22 | T23 | T24 | T25
4 4 4 4 4 4 2 2 2 2 2

T1, T2 ... T25 — Temu 3MICTOBUX MOJIYIB.

IMIxana oninroBanusa: HamioHaabHa ta ECTS

Cywma 6aniB 3a Bci Ouirika OrmiHKa 3a HaIllOHAIBHOIO IIKAJIOI0
BH/M HABHATIBHOL ECTS | Ui ek3aMeny, KypcoBOTO Mpo- s st
ALTBEHOCTI eKTy (po00TH), MPAKTUKH y
90 - 100 A BIZIMIHHO

82-89 B oBpe
74-81 C A100p 3apax0OBaHO
64-73 D 3aJJOBUIBHO
60-63 E

. : HE 3apaxoBaHO 3 MOKJIH-

HE33J0BUIHHO 3 MOKITUBICTIO .
35-59 FX BICTIO TIOBTOPHOT'O CKJIa-
MOBTOPHOTO CKJIaIaHHS
JaHHS
. , HE 3apaxoBaHoO 3
HE3aJI0BIJIbHO 3 000B’I3KOBUM ,
000B’I3KOBUM ITOBTOP-
0-34 F MTOBTOPHUM BUBYCHHSM JTUC-
i HUM BUBYCHHSIM JHCIIH-
IUTUTIHA .
TUTiHA

13. MeToanune 3a0e3me4eHHs
1. Muxonaiiuuk M.H., ®ax B.I'. JlabopaTopuuii npaktukym 3 ¢izuxu. Yactuna I. Ymans: Komi-
ueHtp, 2006. — 289 c.
2. KosamwoB JI.€., Mukomnaituyk M.H, ®akx B.I'. JlabopaTopuuii npaktukym 3 ¢izuku. YactuHa 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanbHuil mociOHUK /Ui CTYIEHTIB. — YMaHb: "Anwmi",
2007.-208 c.
3. Muxonaituyk M.H. 36ipHuk 3a1a4 1 TecTiB 3 Kypey “®i3uka 3 ocHoBamu 6i0¢dizuku”. — YMaHb: Bu-
naBHUYO-TIoNirpadiunmii neHTp «Bizasi», 2010.
4. KosannwoB JI. €., [To6epexens 1. 1. 3amadi 3 ¢izuxku. MeToanyuHi BKa3iBKU 10 BUKOHAHHS CAMOCTIi-
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeH10BaHa JiiTeparypa
baszoBa
1. I'pa6osckwmii P.U. Kypc ¢pusuku. - M.: Beicm. mk., 1980.-607 c.
2. Kyuepyk .M., I'opbauyk I.T. 3aransuuii kypc ¢izuku (y 3-x romax)Hapu. nocionuk.- K.: Texnika,
1999.
3. Muxonaituyk M.H. ®i3uka 3 ocHoBamu 6io¢dizuku. Hapu.nmoci6uuk.-Ymans: YBIIIIL, 2007.-284c.
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4. Conosuii A.L., Jlera FO.I".OcHoBH (i3uKu 3 3a1a4aMu 1 IPUKJIATAMHU X

po3B’s3yBanHs. - K.: Konmgop, 2003.

5. Isxon B.M., KoanwoB JI.€., Mukomnaituyk M.H. OcnoBu ¢i3uku: Hapuanshuii nocionuk / B.M.

Hsxon, JI.E€. Koanbos, M.H. Muxonaituyk. — bposapu: «KAH® I'PVII», 2014. 184 c.
JlonmomixkHa

1. borarpka L.I'. Ta in. 3aranbhi ocHoBu ¢isuku /I.I. borampka, JI.b. T'onoBko, A.A. Mamnsiperxo, FO.J1

MentkoBcbkuid. - K.: JIn6ias, 1998. - 480 c.

2. Muxkonaituyk M.H. [loBiqHukoBi MmaTepianu 3 ¢pizuku Ta ocHOB O6iodi3uku: HaBu mociOHUK. —

Vmanb: «Anmiy, 2006. — 114 c.

3. Yonman [LI1. OcHoBu ¢izuku.-K,: Buma mik., 1995.- 488 c.

4. ®i3UYHMIA eKCTIEPUMEHT 1 MaTeMaTHUHuH amapat (isuku: HaBuansanii mocioHuk. / Kopa-

mpoB J1.E., Kpacuo6okuit FO.M., Mapturrox M.T., 3amaxoscbknii U.FO. — Kuis: HaykoBwuii cBiT. —
2003. - 9%4 c.

15. Indopmaniiini pecypcu

1. http://physics.com.ua/

2. http:/Amnww.phys-encyclopedia.net/index.html

3. http://metodportal.net/node/587

4. http://www.4uth.gov.ua/education/fizika/r5.htm
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