





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3p 3HaHb, ceniaib-
HICTb, OCBITHII1 p1BEHB,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHSA

3a04yHa ¢opma
HABYAHHS

KinbkicTh KpeauTiB —3

[Namy3p 3HaHBb!

OO00B’s13K0Ba

10 [pupoaHudi HAYKH
MonyniB — 3 Pik miaroroBku:
3MICTOBHX MOAYJIIB — 6 1-i |
[HnuBinyanbHE HAYKO-
BO-JIOCJIIJTHE 3aB/IaHHS oLE Cneqlanbﬂlcu: Cemectp
— HaBYAJIBHUM IIJIAHOM HE KOJIoT1A
nepeadayeHo
3aranpHa KUIBKICTb T'O- 1-i |
mua — 90 Jekuil
18 rog. ‘

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

ayJIMTOPHUX — 3 TO/I.
caMOCTIHHOT poOoTH
CTyJE€HTa — 3 TOJI.

OcBiTHI} piBEHbB:
OYaTKOBUH
(KOpOTKHIA IMKIT)

OcBiTHS TIporpama:
Exonorisa

IIpakTH4Hi, ceMiHapCHKI

JlaGopartopHi

26 ros. ‘

CamocrTiiiHa podoTa

46 rop. ‘

InauBinyanbHi 3aBIaHHS:

Bun koHTpOIIO:
3aJI1K




2. Meta Ta 3aBIaHHSI HABYAJIbHOI M CUMILTIHA

MerTa: cTBOpeHHs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTUBOCTI 1 3aKOHHU PYy-
Xy PEYOBMHH 1 IMOJIS IK OCHOBHU MPUPOJHUYHMX HAYK Ta (QyHIAMEHTY TE€XHIKH, (OPMYBaHHS HaAyKOBOT'O
CBITOTJISAY 1 Cy4acHOTO (Di3MYHOTO MHCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTMBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’SI3KiB Mik
(GI3UYHUMU SBUIAMU;. 03HAHOMIICHHS 3 CYYaCHOIO €KCIICPUMEHTAIBHOI0 (hi3UYHOIO amapaTyporo, ¢o-
pPMyBaHHS HABUYOK MPOBEACHHS (i3UYHOTO €KCIIEPUMEHTY; ()OpMYBaHHS BMIiHHS BHIUISTH KOHKPET-
HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7adaX MaiiOyTHROT CHIEIiaTbHOCTI.

Micue DMCUMILIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi HMiArOTOBKH 3100yBaviB
BHIIIOI OCBIiTHM: HaByanbHa muctuiuiina «®Dizuka» € QyHIaMEHTATBHOIO Ta 6a3y€ThCs HA TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSAX CTYAEHTIB, OTPUMaHHUX B 3arajbHOOCBITHIX HaBUaJbHUX 3aKiajax MpU BHU-
BUEHHI (p13UKH, MaTEeMaTUKH, IPUPOJIO3HABCTBA, XiMii. TicHO MmoB’a3aHa 3 qucuuIuTiHaMu «Buia mare-
MaTHKa» Ta «BcTyn 10 gaxy 1 0CHOBH HAyKOBOI AiSJILHOCTD) OCBITHBOT porpamu Exosoris.

InTerpasibHa KOMIETEHTHICTD:

3/1aTHICTh pO3B’A3yBaTH CKJIAJHI CIIEliali30BaH1 3a7a4l Ta BUPIIIYBAaTH MPaKTU4HI IpOOIeMHU y
cdepl exoJIorii, OXOpPOHHU JAOBKULIA 1 30aJTaHCOBAHOTO MPUPOIOKOPUCTYBAHHS, IO Mepeadadae 3acTo-
CYBaHHS OCHOBHHUX TE€Opii Ta METO/IB HayK MpPO JOBKULISA, SKI XapaKTepU3yIOThCs KOMILJIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:
3K 2. HaBuuku BUKOpUCTaHHS iHOPMAIIHHUX 1 KOMYHIKAI[ITHIX TEXHOJIOTIH.

CrneniaJbHI KOMIIETEHTHOCTI:

CK 3. Po3ymiHHSI OCHOBHHUX TE€OPETHYHHUX MOJIOKEHb, KOHIIEMIIIN Ta IPUHIUITIIB MATEMaTUYHUX Ta CO-
1aJJbHO-€KOHOMIYHHUX HaYK.

3MICT MIATOTOBKH CTyACHTA 3 (13UKK cHOPMYTbOBAHHH Y TEPMiIHAX PE3YyIbTATIB HABUAHHS.

IIporpamMHui pe3yibTaTH HABYAHHS:
[TP 8. YMitu mpoBOaWTH MOMIYK iH(OpMAIIii 3 BUKOPUCTAHHSIM BIAMIOBIIHUX JHKEPEN ISl IPUAHSTTS
O0OTpYHTOBAHUX PIIICHb.
ITP 10. Ymitu 3acTocoByBaTH IporpamHi 3acobu, iHpopMaIliiiHi TEXHOJIOTII 1j1s1 3a0e31eUeHHsT eKOJIO-
TYHUX KOMIIETEHTHOCTEH.

3. Ilporpama HaBYAJBHOI TUCIUILTIHH
3microBuii moayab 1. Mexanika

Tema 1. Bctyn. OcHOBU KiHEMATHUKHU.

[Ipenmer 1 metoau izuku. 3B'I30K Kypcy 13 3arajibHOOIONIOTTYHUMH 1 CHEIiaIbHUMH JAUCIUILTI-
Hamu. IcTopis po3BuTky. OCHOBHI 3aB/IaHHS KYPCY.

Bunu mexanigHoro pyxy tBepaoro tina. Cucrema Biuiiky. [IoHATTS mpo umcio cryneHiB cBobo-
1. XapaKTepUCTUKU PyXy MaTepialbHOI TOYKH: TPAEKTOPIs, IUIIX, nepemimenHs. [IBuakicts. [Ipuc-
KOPEHHS 1 HOr0 CKJIaJI0Bi: TaHTeHIlianbHe 1 HopMaibHe nprckoperHs. [loBre nmpuckopenns. Kyrosi xa-
PaKTEPUCTUKHU PYXy: KyTOBA IIBUAKICTh, KyTOBE IPUCKOPEHHSI.

Tema 2. Jlunamika MatepiaabHOI TOUKH.

[epmii 3akoH HeroToHa. [HepuianpHi Ta HeiHepLiadbHiI CUCTEMH BIUTIKY. MeXaHIYHUN NpUHIUI
BitHOCcHOCTI. Cuia 1 maca. pyruii 3akoH Hetotona. Immynec. [loHATTS MexaHiuHOT cuctemu. Tpertii
3akoH HproTOHA. 3aKOH 3MiHHM IMITyNIbCY. 3aMKHEHA cHcTeMa. 3aKOH 30epeKeHHS IMITYIIbCY.

Tema 3. Cunn B mexaditi. PoboTa i enepris.

Cumu tsoxiaas. ['paBiTamiiiHi B3aeMoii. 3aKOH BCeCBITHROTO TsKiHHS. Bara tina. BumiproBanus
Baru Tia. 3aJeXHICTh Baru Tijla Bl IUPOTH MiCIIe3HAX0KeHHs. HeBaromicTh 1 mepeBaHTa)keHHsL.

Cunu npyxHocTi. edopmarii npyxHuux Tit. 3akoH ['yka. Moayns FOnra. liarpama po3rsry.

HucunaruHi cuin. Cuina tepTs. 30BHINIHE 1 BHYTpilIHe TepTs. KoedimienT Teprs.
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Mexaniuna po6ota. [ToryxHicTs. PoOoTa crimi TSOKIHHS, CHIM NpyXHOCTI. KiHeTnuHa i moreHmi-
anpHa eHeprii. KoncepBatuBHi cuiin. 3aKkoH 30epeKeHHs] MEXaHIYHOT eHeprii.

Tema 4. Jlunamika 00epTaIbHOTO pyXy TBEPAOTO TLJIA.

MowMmeHT cuu BiTHOCHO Hepyxomoi oci. MomeHT inepiiii. Teopema IlIteiinepa. Kinernuna enep-
riss obepranHs. OCHOBHE PIBHSHHS JUHAMIKH O0OEpTaIbHOTO PyXy. MOMEHT iMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyInbcy. [lpuHimn nii nenTpudyr, cenaparopiB Ta ix 3aCTOCYBaHHS B TEXHOJIOTiY-
HUX Tpolecax.

Baxine. Bakerni mepmroro i Ipyroro pojais. YMOBH PIBHOBAru Ba)eliB. 3aCTOCYBaHHS BAXKEIIIB Y
TEXHIIII.

Tema 5. T'igponuHamika.

Pyx peanbnoi pinuau. B's3kicts. 3akoH HproToHa [i1st cvuiti BHYTPIIHBOTO TepTs. 3akoH [lyazeii-
ns. Pyx tin y B'a3kift piguHi. 3akoH Ctokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTuuHa mBHAKICTD.
Yucno PeiiHoubaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSIHHS pyXy IPYKMHHOTO, MATEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHeprid rapMOHIYHNX KOJMBaHb.

[Ipupona 3Byky. Ilomupenns 3Byky. @i3u4H1 XapaKTEPUCTUKHU 3BYKOBUX XBMJIb: IHTEHCHUBHICTD,
4acToTa, MIBUAKICTh MOIIWPEHHS, €HEpris, MOTYKHICTh, TUCK. PIBeHb IHTEHCHUBHOCTI 3BYKY: O€J 1 Je-
1uben. IlcuxodiznuHi XapaKTepUCTHUKU 3BYKOBUX XBUJIb: T'YYHICTh, BUCOTA, TEMOD.

VYnbrpa3Byk. [H}pazByk.
3MmicToBuii Mmoayab 2. MoJiekyJsipHa ¢izuka i TepmoguHamMika

Tema 7. OcHOBU MOJNEKYJIIPHO-KIHETUYHOT TEOPIi.

[neanpauii ra3. OcHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii 1eaqbHOro rasy. PiBHSHHS
cTaHy imeanpHOTrO Ta3y (piBHAHHS Knaneiipona-Menjeneesa). 3akoH MakcBesia Ij1sl po3MoILTy MoJIie-
Ky razy 3a mBuakocTsMu. CepeHi JOBXHHA BUTBHOTO TTPOOITY 1 YMCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. fIBuina nepeHocy B razax.

3araneHe piBHsAHHA TniepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBimHicts. TemmepaTypHe
rmoJie y M'ICHHX KOHCEpBax ITij] 4ac iX TepMOOOpOoOKH. 3acToCyBaHHS 3aKOHIB AU(]y3ii 1 TETUIOMPOBi-
HOCTI B Xap4OBHX TEXHOJOTsIX. TeMIOMpOBIIHICTh 3€PHOBOT MacH.

Tema 9. Peanbni ra3u, mapu 1 pinuau. MoJieKyJsipHi SIBUINA B PiAMHAX.

PiBusuusa Ban-nep-Baanbca. [30Tepmu peanpHOro razy. KputudyHuii cTaH pedyoBHHH. 3PiKEHHS
rasziB. BUKopucTaHHs 3piIKeHHX ra3iB Ta HU3bKUX TEMIIEPATYP.

IToBepxHeBa eHepris 1 NOBepXHEBUM HATAT. [loBepXHEBO-aKTUBHI PEUOBUHHU Ta iX 3aCTOCYBaHHS.

SBue 3MouyBaHHS Ta HE3MOUYYBaHHs, HOTo Miciie y ipupoi. Kpaiosuit kyr. Kaminsphi sBuia.
Jlo1aTKOBHI THCK ITiJ] BUKPUBIIEHOIO TToBepxHeto. Popmynu Jlamnaca i XKropeHna.

Tema 10. da3oBi nepexoau.

BumnapoByBanHs 1 koHaeHcallis. Bonoricts noBitps. ®a3u icHyBanHsa Boau. Bonsna napa. Hacu-
yeHa napa. [lapimiansHuii THCK BosiHOT mapu. Tuck HacuueHoi napu. JledinuT Bosorocti. AGComroTHA 1
BiTHOCHA BOJIOTiCTh. OQUHUII BOJIOTOCTI. MeToau BUMIpIOBaHHS BOJIOTOCTI. Poiib JOTprUMaHHS ONTH-
MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTo1u KOHTPOJIIO BOJIOTOCTI Ta SIKOCTI 36pPHOBOI MacH B
eJIeBaTOpaXx.

Kumninus. [TnaBnenns i kpucranizamis. Cy6niManis. @a3oBa aiarpama cTaHy pedoBUHU. Bukopuc-
TaHHS sIBUIIA CyOJiMallii 38 BUCOKOBAKYYMHOI'O CyOJIIMAIifHOTO CYIIIHHS 3€pHA Ta XapuOBUX MPOIYK-
TiB.

Tema 11. Ilepmmii 3ak0oH TepMOAMHAMIKH. TeMIOEMHICTH ra3iB.

[TapameTpu craHy TepMoaArHaMIYHOI cucteMu. TepMmoanHamiuHuUi mporec. [301p0BaHa, 3aMKHEHA
1 BIIKpUTa TepMOAMHAMIYHI cucTeMu. TemnoemHicTh Tita. [IutoMa TeroeMHicTh pedoBUHHU. BHYTpi-
IIHS €Hepris TepMOJuHaMiIuHO1 cucteMu. JIBi popMu mepenadi eHeprii: KUIbKICTh TEMJIOTH 1 Makpoc-
KomiyHa po6oTa. [lepnii 3aKoH TepMOANHAMIKH. 3aCTOCYBAaHHS MEPIIOTO 3aKOHY TEPMOJMHAMIKU J10
BomporieciB. Axiabatnunuii mporec. PiBusHHs [lyaccona. TeroemMHicTh Ta3iB.



Tema 12. JIpyruii 3akoH TepMoArHaMIKUA. EHTpomis.

Hpyruii 3akoH TepmoguHaMiku. O6opoTHi Ta HeoOopoTHi npouecH. Temnosuit apuryH. Lukn Ka-
pHo. ExTpomis. 3akoH 3pocTanHs eHTporii. TepMoauHaMiuHi MOTEHIiadH. 3B'A30K 3MIHA CTaHAAPTHOI
BUIBHOT €Heprii 3 KOHCTAaHTOIO pIBHOBAru. XiMIYHHIA 1 €EKTPOXIMIYHHIA MOTEHIIANIH.
3micToBuii moayas 3. Ejekrpuka

Tema 13. Enextpocrartuka.

Bzaemonist Hepyxomux 3apsaniB. 3akoH Kynona. Enextpudne mose Ta iioro xapakrepuctuku. Ha-
MPY)KEHICTh eIeKTpUYHOTO 1oJisl. [10TiK BeKTOpa HanmpyXeHOCTi. ENeKTpudHui TUIO0Ib.

Enexrpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3acrocyBanus Teopemu OcTporpai-
chKoro-I"aycca i po3paxyHKy €IeKTPOCTaTUYHUX MOJIIB.

Po6ota nepemitienns 3apsiay B enexkrpuuHomy modii. [loterrian. Pisuunsg noreHmiamiB. 3B'a30K
HaINpPY>KEHOCTI 3 MOTEHIIIATIOM.

Enepris enexrpudHoro nois Ta ii 06'emHa ryctuna. EnexrpoeMHICTh. JlieIeKTPUKH Ta MPOBIIHHU-
K{ B €NIEKTPOCTATHYHOMY TIOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta rycTUHA €1eKTpUUHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnexrtponpoBinHicTh 1 onip npoBinHukiB. Enextpuune kono. 3akoH Oma. 3ayiexHICTh ONIOPY MPOBiJ-
HUKa BiJl TEMIIepaTypH.

TemuoBa fig enekrpuynoro crpymy. 3akoH /[xoyns-Jlenua. [Ipasuna Kipxroga. Tepmoenextpu-
yHi siBuma. KorraktHa pizauis notenmiatis. SAsuime 3eedeka i [lenbrhe. [Ipunmmmn aii Tepmonapu.
3micToBmii Mmoayab 4. EjlekTpomarseTusm

Tema 15. MarsiTHe 1oJe.

MarsnitHa B3aemosis. Marnitae nosie. [Haykiisi MaraitHoTro mojs. Jlis MarHiTHOTO TOJIST Ha MPO-
BITHUK 13 cTpyMOM. 3akoH Amriepa. 3akoH bio-Caapa-Jlamnaca Ta iioro 3actocyBanHs. Jliss MarHitHo-
'O TIOJIS Ha 3apsay, Mo pyxatoTbes. Cuna Jlopenna. Teopema npo MUPKYIAIII0 BEKTOpAa MarHiTHOI 1H-
IyKI(ii y BaKyyMi (3aKOH TIOBHOTO CTPYMY). 3aCTOCYBaHHS 3aKOHY TIOBHOTO CTPYMY JI0 PO3pPaxyHKy Ma-
THITHUX TTOJTIB.

MarsitHi BnacTUBOCTI pedoBuHH. [lia-, mapa- i pepomarneTuku. [1oTik BeKTOpa MarHiTHOI 1HIYK-
uii. [aaykTuBHICTh KOHTYPY. Edext Xomma. MarHiTHI 30HM Ta cenapaTopu.

Tema 16. EnekTpoMaruiTHa 1HIYKITiS.

OcHOBHMI 3aKOH €JIeKTpOMarHiTHoi iHaykiii. CaMoiHAyKIliA Ta B3aeMoiHaykiis. TpaHnchopmaro-
pu. Enepris maruitHoro noJs ta ii 06'eMHa rycTHHa.

Tema 17. EnekTpoMarHiTHi KOJUBaHHS Ta XBHII.

EnexTpoMarHiTHI KOJMBaHHS 1 XBHJII Ta 1X BJIACTUBOCTI. 3MIHHUH elekTpuuHuid cTpyMm. Edekrus-
Hi 3HAYCHHS HAIPYTH Ta CUJIU CTPYMY.

EnexktpuyHe K010 3MIHHOIO cTpyMy. €MHICHUH Ta IHIyKTUBHUH olip. Pe3oHaHC cTpymy 1 Hampy-
ru. KonuBanpHui KOHTYp. PIBHSHHSI eleKTpOMarHiTHOI XBuiii. EHepris elnekTpoMarHiTHUX XBUJb. Be-
krop Ymosa-IloitHtuara. BunpomintoBanus aumnods. [lkana enekTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcHoBu enektponiku. HamiBnpoBigaukoBi npuianu. [lincwmroBaui. ['eneparopu. EnexkTponHO-
npoMeHeBa TpyoOka. [IpuHIwmI aii eneKTpoHHOTO ocuuiorpada.

3MmicToBHii Moayab 5. OnTuka

Tema 18. 'eomerpruna ontrka. OcHOBU (hoTOMETPIi.

OCHOBHI 3aKOHHM T'€OMETPUYHOT ONTHUKU. BinOnMBaHHS Ta 3aJOMJIEHHS CBITJIa HA MEX1 JBOX cepe-
noBui. [Tokasnuk 3anomineHHs. [loBHe BHyTpiutHe BigOuBaHHs. [lpuHumn aii cBirioBoay Ta ¢idpoc-
kona. Po3ninbHa 37aTHICTE ONTUYHKUX MPUIATIB.

CaitnoBi BenuuuHH. CBiTinoBui NoTik. Cuia cBitia. SckpaBicTb. OCBITICHICTb.

Eneprernuni Benumuunu. IloTik BunpomintoBanHs. Cuina BunpoMiHioBaHHs. EHepreTnuna sickpa-
BiCTb. EHepreTruHa oCBITJIEHICTb.



Tema 19. XBuiboBa onruka.

EnexrpomarnitHa npupoaa cBitna. [arepdepenuis cBitia. KorepeHTHICTh 1 MOHOXPOMATHYHICTh
CBITJIOBHUX XBWJIb. ONITHYHA Ta TEOMETPUYHA JIOBKMHA X0y MPOMEHIB. MeToau CroCTepeXeHHs iHTe-
pbepenii citna. Audpakuis citna. [Tpuanun [roiirenca-Openens. Judpaxmiiina penrirka. OcHOBU
rosorpadii. J{ucnepcis citna. [IpuHuun il CHEKTpaIbHOTO TPUIIALY.

[Monspuzanis citna. [Ipupoane i mossipuzoBane cBitino. 3akoH Mamtoca. [lossipusanis cBiTiia Ha
MEXI1 MOJALTY ABOX MAieNeKTpuKiB. 3akoH bprocrepa. Ontuunmii muxpoizm. [loagsiline mpomeHne3anoMm-
nenns. [lonspusaniiiai npunaay 1 moysipoinu. OnTHYHA aKTUBHICT pedoBUHU. [TpuHImm podotu mo-
nspumerpa. JocnimpkeHas 610J10TT9HUX 00'€KTIB 32 JOTIOMOTO0 HOJSIPU3AIIHHOTO MIKPOCKOTIA.

Tema 20. KBanTtoBa onTuka.

KsanroBa npupoja ceitina. @otoH. Maca, iMmmynbce Ta eHeprist ¢poroHa. POTOCIEKTPHIHUN SPEKT.
PiBasinus Eitnmireitna mis poroedexra. UepBoHa mexa Gotoedexry.
3micToBuii moayab 6. KBantoBa ¢iznka

Tema 21. bynosa 1 ciekTpu aToma.

BbynoBa atoma. BunpoMiHioBaHHS 1 OTJIMHAHHSA €Heprii aromMaMu. J[MCKpETHICTh €HEepreTHYHUX
craniB atoma. [Toctynatu bopa.

Tema 22. XBWIHOB1 BIaCTUBOCT1 YaCTUHOK.

Xsuni ae bpoiinsa. CniBBigHOUIeHHsT HeBU3HaueHocTel ['elizenOepra. XBuiaboBa (PyHKIIS Ta 1l
CTaTUCTUYHUMN 3MICT. [IpuHIMNM e1eKTpOHHOT ONTHKHU. EXeKTpoHHMI MIKPOCKOTL.

Tema 23. Pisusinns llpenunrepa. KBantyBanus.

PiBusnns Ulpenunrepa. KBantyBanns. KBanToBi uncia enekrpoHa. ATOMHI CHCTeMH 3 OaraTtbMma
eJIeKTpoHaMu. [IpuHITUIT TOTOXKHOCT1 OAHaKOBUX YyacTHHOK. [Ipuniun ITaymi.

Tema 24. BnactuBocTi 1 OyaoBa sjpa. PagioakTHBHICTE.

Xapaktepuctuka sapa. SAnepni cumm. [3oTorm, 1300apu. Jledekt macu 1 eHepris 3B's3Ky. SaepHi
peaxiii moauty 1 cuate3y. [IoHATTS po SACpHY CHEPTETHKY.

Buam panioakTHBHOTO BHUITPOMIHIOBAHHS. 3aKOH PaJil0OaKTUBHOTO po3many. Crana paaioakTUBHO-
ro po3naay. AKTUBHICTh pamionykminy. [lepion miBpo3namy. [IpaBuna 3MinieHHs, psia paaioaKTUBHUAX
nepeTBopeHb. PamioakTtuBHI cimeiicTBa. ONWHUINI pagioaKTUBHOCTI. B3aemois pagioakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemenTapHi YaCTHHKH.

Kinacudikarris enemenTapHux 4acTuHOK. KBapku. XapakTepuCTHKH 1 B3aEMOJIisI KAPKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTh rogus

HazBu 3micToBux neHHa Gpopma 3aouHa gopma
MOJAYIIB 1 TEM | YCHOTO y TOMY YHCII1 YCBOTO y TOMY YHCII1
a1 | 0 |7ab | ] | c.p. a| n |ynab | iHa | c.p.
1 2 34,5 |6 |7 8 9/10] 11 |12 | 13
Monyas 1

3microBuii MoayJsb 1. Mexanika

Tema 1. Bemyn.
OcHosu Kinemamu-
KU.

Topic 1. Introduc-
tion. Basics of kin-
ematics

Tema 2. /lunamirka
MmamepianbHoi mo-
UKU.

Tema 3. Cunu 6 me-
xaniyi. Poboma i
eHepeisl.

Tema 4. Jlunamixa
0bepmanbHo20 pyxy
meepooco mind.

Tewma 5. I'iopoou-
Hamika.

Tema 6. Mexaniuni
KoausanHs. Axyc-
muxa.

Pasowm 3a 3micToBUM
Mojyiem |

16

4

6

6

3microBuii Mmoayab 2. Monexynapna ¢izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4Hoi meopii.

2

1

1

Tema 8. Asuwa ne-
PEHOCY 6 2a3ax.

Tema 9. Peanvui ea-
3u. Monexynapui
A8UWA 8 PIOUHAX.

Tema 10. @azosi
nepexoou.

Tema 11. Ilepwuii
3aKOH MepMOOUHA-
Mmiku. Tennoem-
Hicmb 2as3is.

Tema 12. [pyeuti
3aKOH MepMOOUHa-
Miku. Eumponis.

Pazom 3a 3micToBUM
MOAyJIeM 2

14




MonyJb 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexmpo-

7 1 2 4
cmamuka.
Tewma 14. 3axonu
nOCMIUHO20 cmpy- 7 1 2 4
M.
Pa3om 3a 3micToBUM 14 9 4 8
MoJyem 3

3microBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

5 1 4

nore.
Tewma 16. Enexmpo-

. . ) 4 2 2
MA2HIMHA IHOYKYIA.
Tema 17. Enekmpo-
MAZHIMHI KOJTUBAHHS 5 1 2 2
ma xeuJi.
Pa3omMm 3a 3MicTOBUM 14 2 4 8
Moayiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomem-
puuna onmuxa. Oc- 4 4
HOBU (homomempii.

Tema 19. Xeunvosa

7 |1 4 ’
ONnmuKa.

Tewma 20. Keanmosa 5 1 2 2
OnmuKa.

Paszowm 3a 3micToBUM 16 2 6 8
MOJyJIeM 5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

4 1 3
CneKmpu amoma.
Tema 22. Xeunvosi
61acmueocmi uac- 4 1 2 1
MUHOK.
Tewma 23. Pignanus
IlIpeouncepa. Kea- 3 1 2
HMYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 3 1 2
Paoioaxmusnicmeo.
Tema 25. Enemen- 2 2
MAapHi YACMUHKU.
Pa3om 3a 3micTOBHM 16 4 2 10

MOJTyJIEM 6

Ycnoro roaun 90 18 26 46




5. Temu 1a00paTOPHUX 3aHATH
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Ha3sBa temu

KinbkicTs roanu

JICHHA 3a04Ha
dbopma dbopma

BuMiproBaHHS HIBUAKOCTI TiJ1a METOZOM OaiCTHYHOTO Ma-
SITHUKA 3 BUKOPUCTAHHSAM KOMII IOTEPHOI IPOTpaMH.
Measurement of body speed by the ballistic pendulum
method using a computer program.

Bu3HaueHHs MOMEHTIB iHEpIii T 3 BUKOPUCTAHHIM
KOMII'IOTEPHOI IPOTrpaMH.

BuMiproBaHHs IPUCKOPEHHS BUTLHOTO Ma/IiHHS 32 TOTIOMO-
o0 000pPOTHOTO MaSITHHKA.

BusnauenHs koediieHTa B’43K0CT1 piauHu MetogoM Cro-
KCa 3 BUKOPUCTAHHSIM KOMII IOTEPHOI MPOTrpaMH.

BuzHaueHHs BIIHOIIIEHHS TEMJIOEMHOCTEHN Ta3y METOJIOM
a/11a0aTUYHOTO PO3IINPEHHS.

Bu3sHaueHHs eeKTpOEMHOCTI KOHJIEHCATOPa PE30HAHCHUM
METOJIOM

BusznadueHHs onopy MpoBiTHUKA 32 TOTIOMOTOIO MICTKA TOC-
TIHHOTO CTPyMY.

BusHaueHHs IHAYKTUBHOCTI KOTYIIKH.

O o N | O |01 B~ W DN

BusnauenHns koedinieHTa Tpancgopmariii 1 koedimieHra
KOPHUCHOI Jii TpanchopmaTopa.

=
o

JocmimxenHs inTepdepeHIlii CBiTia 3a T0MOMOT0I0 OInpH-
3mu DpeHenst 3 BUKOPUCTAHHSIM JIa3epa.

o
o

Jocmimxenns qudpakirii CBIT/Ia 1 BA3HAYEHHS MEePIoTy TH-
(hpakiiifHOT PENIITKH 3 BUKOPUCTAHHSM Jla3epa.

[EnN
N

BusHaueHHs KOHLEHTpalii pO3YMHY LYKPY 3a JOMOMOTOI0
MOJISIPUMETPA.

=
w

BuBueHHs 3aKOHIB 30BHIIIHBOTO (oTOEPEKTY 3 BUKOPH-
CTaHHSM KOMI FOTEPHOI MPOTPAMH.

N NN DN DN NN DN IDN DN DD

Pazom

N
»

6. CamocrTiiina po6ora

3/

Ha3sa temu

KinekicTs rogua

JICHHA 3a04Ha
dbopma dbopma

XapakTepuCTHKU pyXy MaTepialbHOI TOUKH.

1

3aKOHH KJIACUYHOI MEXaHIKH.

1

JlucunatusHi cuim. MexaHiuna po6oTa. KoHcepBaTuBHi
cwId. 3aKoH 30€epeKeHHS MEXaHIYHO1 €Heprii.

3

OcHOBHE PIBHSIHHS TUHAMIKH 00epTaIbHOTO pyxXy. MOMEHT
IMITYJIbCY. 3aKOH 30€peKEeHHSI MOMEHTY IMITYJIbCY.

Pyx peanbHOi piquHu. B'SI3KICTb.

o (o &~ | W NP

["apMOHIYH1 KOJIMBaHHSA Ta X XapakTepucTHKH. Di3UuHi Xa-
PAKTEPUCTUKHU 3BYKOBUX XBUJIb.

OcHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOI Teopii i1ea-
JBHOTO ra3y. 3akoH MakcBesuia sl po3Mo/ILTy MOJIEKYIT
rasy 3a IIBUJKOCTSMH.

3aranbHe piBHSHHS nepeHocy. Judysis. BHyTpimHe teprs.
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TennonpoBiTHICTE.

9 PiBusinnast Ban-nep-Baannca. [loBepxHeBa eHeprist i moBep- 3
XHEBHI HATST.

BunapoByBanus 1 konzaeHcaunis. Bomoricte mositps. Ku-

10 | minms. IlnaBnenus i kpucramizamis. CyOmimamis. da3zoBa 1
Jiarpama cTaHy pe4OBHHH.

11 [lepimii 3aK0H TEPMOJMHAMIKH. AiadaTHYHUN TIPOIIEC. 1
TermmoeMHICTh ra3iB.

12 Jpyruii 3akoH .TepMOIII/IHaMiKI/I. TennoBuii aBuryH. L{uxi 1
Kapnro. Exrpomis.

[otik BekTOpa HamnpyxeHocti. Enekrpuynnii mumnons. Teo-

13 | pema Octporpancbkoro-I'aycca. JlieneKTpuku Ta IPOBi- 6
HUKH B €IEKTPOCTATUIHOMY TTOJI.

Enexrpuunnii crpym. TepmoenekrpuyHi siBuia. KontaktHa

14 | pisanns norenmianis. Ssumie 3eedeka i [lenprhe. [TpuHImIT 4
Ji1 TepMOTIapH.

MaruitHe nose. Teopema po HUPKYJALI0 BEKTOpa MarHi-

15 | Teoi immykuii. MaruitHi BiaacTuBOCTi peuoBuHH. Edext 4
Xomna.

16 3akoH enekrpoMarHitTHoi iHAYyKuii. Tpancpopmaropu. Enep- 5
Tisl MarHiTHOTO MOJIsI Ta ii 00'€eMHA I'yCTHUHA.

17 EnexrpoMarHiTHI KOJMBAaHHS 1 XBWJII Ta iX BJIaCTUBOCTI. 4
EnexTpuyne K010 3MIHHOTO CTPyMY.

18 OCHOBHI 3aKOHHM T'€OMETpPHYHOi ONTUKU. CBITJIOB1 BEIHYU- 4
Hu. EHepreTnyHi BeTMYUHH.

19 Iarepdepenmis ta mudpaxiis cBitia. Jucnepceis cBiTia. 4
[Tonstpuzaris cBitiaa. OnNTHYHA AKTUBHICTH PEYOBHHHU.

20 | KBanroBa mpupopa cBiria. oToeneKTpuaHUi eQeKT. 2
bynosa aroma. BumpomiHiOBaHHS 1 TIOTJIMHAHHS €HEpril

21 | aromamu. JIUCKPETHICTh CHEPrEeTUYHMX CTaHiB aroMma. [loc- 3
Tynatu bopa.

29 Xpui nie bpoitns. CriiBBiTHOIIICHHS HEBU3HAUYEHOCTEH [ eii- 3
3eHOepra. XBmwiboBa (DYHKITIS Ta i CTATUCTUYHUIN 3MICT.

23 PiBasuusa Illpenunrepa. KeantyBanns. KeanToBi umcia 5
€JIEKTpOoHA. ATOMHI CHCTEMH 3 6ararbMa eJIeKTPOHAMU.
XapakrepucTuka snpa. SnepHi cunu. SnepHi peakiii. Buan

24 | pamioakKTUBHOIO BUIIPOMIHIOBAaHHS. 3aKOH pPaJi0aKTHBHOTO 2
po3nany.

o5 Knacudikarris eneMentapaux yacTiHOK. KBapku. Xapakre- 5
PUCTHKH 1 B3a€EMOJIisl KapKiB.

Pazom 58
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7. InpuBixyajabHi 3aB1aHHA
He nepen6ayeni HaBYaIbHUM IIJIAHOM.

8. MeToau HABYAHHA

Tpaauuiiini MmeToau (TeXHOJ10TiT) HABYAHHS:

Jlek1ist — TOTiYHO BUBEPIIECHU, HAYKOBO OOTPYHTOBAHUH 1 CHCTEMAaTU30BaHUI BUKJIA/I IEBHOTO
HAyKOBOTO a00 HAyKOBO-METOAMYHOTO MUTAHHS, LIFOCTPOBAHUM, 32 HEOOXITHOCTI, 3ac00aMU HAOYHO-
CT1 Ta JEeMOHCTpaliero nociiniB. Jlekiis mokmukaHa GpopMyBaTu B CTYIEHTIB OCHOBH 3HaHb 3 IEBHOI
HAYKOBOI rayysi, a TaK0X BU3HAYUTH HAIPSMOK, OCHOBHHUH 3MICT 1 XapakTep ycixX iHIIUX BUJIB HaBYa-
JHHUX 3aHATh Ta CAMOCTIHHOT pOOOTH CTYJCHTIB 3 HABYAJIBHOI AUCIUTITIHH.

JlabopaTopHe 3aHATTHA — BUJ 3aHATTA, HAa IKOMY CTYAEHTHU M1l KEPIBHUITBOM BUKJIajaa-
4ya IPOBOJSATH HaTypH1 a00 IMITallliH1 €KCIIEPUMEHTH YU JIOCIIAM B CIIELIalbHO O0NaJHAaHUX Ha-
BUAJIbHUX JIA0OpaTOpIsiX 3 BUKOPUCTAHHSAM yCTaTKyBaHHS, IPUCTOCOBAHOTO JJIi YMOB HaBYallb-
HOTo mnpotuecy. JInIakTUYHOI METOI0 J1abOpAaTOPHOTO 3aHATTA € MPAKTHYHE MIATBEP/IKEHHS OK-
pPEMUX TEOPETUYHUX YMIHb Ta HABUUOK POOOTHU 3 1a0OPAaTOPHUM YCTaTKYBAaHHSM, OOJIaJHAHHSAM,
00YMCITIOBAJIBHOIO TEXHIKOI0, BUMIPIOBAJIBHOIO araparyporo, METOAMKOI0 €KCIEePUMEHTATIbHUX
JOCTIIKEHb Y KOHKPETHIM MpeAMeTHIN ranysi.

InauBinyanbHi 3aHATTA — TIepe0avyarOTh CTBOPEHHSI YMOB JIJIsi HAWTIOBHIINIOT peai3ailii TBOp-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBWJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 3710HOCT1 O HayKOBO-
JocTiAHOT poOOTH 1 TBOPYOT AISNIBHOCTI. [HAMBITyallbHI 3aHATTS, K MPaBUIIO, IPOBOJATHCS y HEayau-
TOPHUH Yac 3a OKpeMHUM TIpadikoM, CKIAJEHUM KadeIporo 3 ypaxyBaHHAM IMOTPeO 1 MOXKIUBOCTEN
CTYyIEHTA.

InHoBaniiini MeToam (TeXHOJI0TiI) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHS CTY/ICHTIB 1 XapaKTepHu3y-
I0TBCSI TUM, 1110 KOJIO TUTaHb TEMU OOMEXY€EThCS JBOMA-TpbOMa KIIOUOBUMHM MOMEHTaMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha MaTepiali, SKMi He 3HAWIIOB BIIOOpaXEeHHS B MiApydHHKax. [Ipu BukiIa-
JaHHI JIEKII1 CTy/ICHTaM AAal0ThCS MUTAHHS JJI1 CaMOCTIMHOTO PO3MIPKOBYBaHHS, MPOTE JIEKTOP cam
BIJINTOB1/Ia€ Ha HUX, HE YEKAIOUHW BIAMOBiNEH CTyneHTiB. CHcTeMa MUTaHb y XO/I1 JIEKIIT CTOHYKA€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTH B TIOIIYKaX MPAaBUIBHOT BITOBIII.

PoGoTra B MaJmMx rpymax — BUKOPHCTOBYETbCS 3 METOIO aKTUBI3allli pOOOTH CTYAEHTIB NpHU
IIPOBE/ICHH1 JJa0OpaTOpHUX 3aHsATh. Lle Tak 3BaHi IpynH MCUXOJIOITYHOrO KOM(OPTY, 1€ KOKEH ydac-
HUK BUII'pa€ CBOK OCOOJMBY pOJIb 1 MEBHUMHU CBOIMM SIKOCTSMHU JIOTIOBHIOE IHIIUX. BukopucranHs
1i€1 TEXHOJIOT1] 1a€ 3MOTy CTPYKTYpYBaTH Jab0paTOpHi 3aHATTS 32 POPMOIO 1 3MICTOM.

9. MeTo11 KOHTPOJIIO
I'onoBHMiA 3aci® TOCATHEHHS MOCTABJICHUX IUIeH — KOMOIHAI[IS TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOTO KOHTPOJIO 3HaHb CTY/ICHTIB.
[TincymKoBa OIlIHKA CKJIAIA€ThCs 3 MiJICYMKOBOT MOTOYHOI OLIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OLIIHKH.
[TincymkoBa MOTOYHA OIIHKA BKJIIOYAE Oalld 3a BUKOHAHHS JIaDOpATOPHHUX, KOHTPOJIBHUX POOIT
Ta 0any 3a BUKOHAHHS MOJYJIbHUX TECTOBHX 3aBJIaHb.
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10. Po3moaiJ 0aiB, IKi OTPUMYKOTh CTY/I€HTH

[Torounwnii (MOyIbHUN) KOHTPOJIb
) . ) . 3MicTOBUH
3MicToBU MOTYIb | 3MICTOBUNA MOYIb 2
MOJTYIb 3
T1 T2 | T3 T4 | T5 T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[ToTouyHMi (MOAYNIbHUI) KOHTPOJIb Cyma
3MICTOBUH 3MiCcTOBUI ) .
3MICTOBUN MOIYIH 6
MOJTyJb 4 MOJTYJIb 5 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
5 5 5 5 5 5 4 4 4 4 4
T1, T2 ... T25 — Temu 3MICTOBUX MOJIYJIIB.
IIIkaja oniHoBaHHA: HamioHaJabHa Ta ECTS
Cyma GauniB 3a Bcl . OriHKa 3a HalllOHAJIBHOIO IIKAJIOI0
BHUIY HaBYAJIBbHOT OEIEI_T_I;a
) > JUTS €K3aMeHY, KypCOBOTO TIPO- )
ABUILHOCTI eKTy (poO0TH), IPAKTUKHU JUL 3ATTIRY
90 - 100 A BIAMIHHO
82-89 B 6
74-81 C A00pe 3apaxoBaHO
64-73 D 3aI0BUILHO
60-63 E g
HE3a0BITBHO 3 MOKIHBICTIO | ¢ oPAXOBAHO 3 MOAUTH-
35-59 FX A BICTIO TOBTOPHOTO CKJIa-
MOBTOPHOTO CKJIaJIAaHHS
ITaHHS
) , HE 3apaxoBaHoO 3
HE3aI0BUILHO 3 000B’I3KOBUM X
000B’SI3KOBHM TOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
i HUM BUBYEHHSIM JUCIH-
LUILTIHA )
ILTIHA
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14. 3minm y pobouiii nporpami Ha 2022 pik

1. 3miHeHa KUTbKICTh TabOpaTOPHUX pOOIT Ta caMOCTIHHOT POOOTH.
2. 3MiHeHul nepenik 1abopaTopHUX POOIT.


http://physics.com.ua/
https://moodle.udau.edu.ua/course/view.php?id=143
https://math.udau.edu.ua/
https://library.udau.edu.ua/

