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1. Onuc HABYAJIBLHOI AMCHUILIIHI

HaitmenyBanus
IMOKa3HHKIB

lamy3p 3HaHB, CHICHIATBHICTS,
OCBITHIH PiBEHB,
Ha3Ba OCBITHHOI
porpaMu

XapaKkTepruCTHKa HaBYAIbHOT
JUCLUILIIHA

nenHa ¢gopma | 3aouHa gpopma
HABYAHHA HABYAHHA

KinbKicTh KpeauTiB —3

l"any3p 3HaHBb:

O060B’sA3K0Ba

10 IMpupogHuvi HAYKH
Mogayis — 3 Pik migroroBku:
3MICTOBUX MOAYIIB — 6 1-i | 1-ii
[HIUBIAyaIbHE HAYKOBO-
OCJIiJTHE 3aBIaHHS — i icTh:
ﬁanalJIILHHM iHaHOM HE 101 EKOEE:EIIMLHICTB. Cemecrp
nepeadavyeHo
3arangbHa KUIBKICTh TOIUH 1-i ’ 1-it
-90 Jlexuii
16 rox. ‘ 6 rox

THXXHEBUX TOIUH IS
JeHHoT popMH HaBYaHHS:
ayIUTOPHUX — 3 TOJI.
caMOCTiifHOT poOoTH
CTyJIeHTa — 3 TO/I.

OcBiTHIl piBEHb:
MEPIINI
(GakanmaBpChKHiA)

OcBiTH# mIporpama:
Exororis

IIpakTu4Hi, ceminapcbKki

|

JlabopaTopni

26 ro. ’ 6 rox

Camocriiina po6ora

48 ron. \ 78 ron

InauBinyanbHi 3aBIaHHA

Buna koHTpOMIO:
3aJ1K




2. Mera Ta 3aBAAHHA HABYAJILHOI JUCHHUILIIHA

Po6oua nporpama HaB4asbHO1 qucHuIUIiHA «Di3uka» po3pobdiieHa BinmoBigHo 10 IlomoxeHHs
po METOAMYHE 3a0e3NedYeHHs B YMaHChKOMY HAI[lOHAJIbHOMY YHIBEPCUTETI CaJiBHUIITBA,
3aTBepKeHoro Buenoro pamoro Big 11.07.2024 p.

HaBuanbna nucnumiiHa «®i3uka» HaJIEKUTh 10 000B’SA3KOBUX IUCUUIUIIH, BUBYEHHS SKHX
nependayeHo OCBITHBO-TIpodeciiiHoo mporpamoro «EKoioris» maAroroBku (axiBLiB HEPIIOTO
(6akamaBpchKkOTO) piBHSA BHINOI OCBiTH 3a cnemnianpHicTio 101 Exomoris ramy3i 3Hanp 10
[TpupogHuyi HAyKH.

MeTa: CTBOpEHHS Y CTYACHTIB TEOPETUYHOI Oa3u 3HAHb MPO 3arajibHi BIACTUBOCTI 1 3aKOHU PYXY
PEUOBHMHU 1 TOJS K OCHOBU NMPHPOJHUYUX HAYK Ta (PyHIAMEHTY TeXHIKH, (OpMyBaHHS HayKOBOTO
CBITOTJISAY 1 Cy4acHOTO (hi3WYHOTO MHUCIICHHS.

3aB1aHHA. BUBUCHHS 00 €KTHBHHMX 3aKOHOMIPHOCTEH OTOYYIOYOTO HAc CBITY, 3B’SI3KIB MiX
G13MYHMMHU  SIBUIIAMU;. O3HAHOMJIEHHSA 3 CYYacHOI0 EKCIEPUMEHTAlIbHOK (PI3MYHOK0 anaparyporo,
¢bopMyBaHHS HABHYOK IPOBEACHHS (PI3UUHOTO EKCIEePUMEHTY; (OpMyBaHHS BMIiHHS BUIUIATH
KOHKpETHHUH (PI3WYHMI 3MICT y MPUKIAJAHUX 3a7auaX MaOyTHHOT CIIeNialbHOCTI.

IIpexMeToM IHCHMILUIIHM € BIACTHBOCTI MaTepiaibHOTO CBIiTY, OyZ0Ba i BIACTUBOCTI MaTepii,
3aKOHHM B3a€MOJII 1 pyXy MaTepialbHUX TiJI.

Micue AUCHMILUIIHM Yy CTPYKTYPHO-JIOTiYHii cXeMi MiAroTOBKM 3100yBa4iB BHIOI OCBITH:
HaByasibHa AucHUIUIiHA «DI3MKa» € (yHIaMEHTAIBLHOKW Ta 0a3yeThCs HA TEOPETHUHMX 1 MPAKTUYHUX
3HAHHAX CTY/JCHTIB, OTPMMAaHUX B 3arajJbHOOCBITHIX HaBYAJIbHUX 3aKJIaJaxX IPHU BUBYCHHI (Pi3HKH,
MaTeMaTuKy, MPHUPOJ03HABCTBA, Ximii. TiCHO MOB’sA3aHa 3 AuCHMIUIIHAMM «Buia marematuka» Ta
«Bceryn 110 ¢axy i OCHOBM HAayKOBOI AisUTBHOCTI» OCBITHBOI IporpaMu Exosoris.

BuBueHHs HaB4asbHOI auciuIulinu «@i3uka» mnependavyae ¢GopMyBaHHS Ta PO3BUTOK Y
3100yBaviB KOMIIETEHTHOCTEH 1 MpPOrpaMHUX pPE3yIbTaTiB HaBYAaHHS BIAMNOBITHO IO OCBITHBO-
npodeciiinoi mporpamu «Exomnoris» cnenianeHocTi 101 Exomoris ramy3i 3uasbs 10 Ilpupomaudi
HaykH (Tabm. 1).

MaTpuus KoMIeTeHTHOCTeH i NPOorpaMHuUX pe3y/ibTATiB HABYAHHA, 110 GOPMYIOTHCS i
Yyac BUBYECHHS HABYAJIbHOI AUCHUILTIHM «Di3uKa»

o
3 e
S = E =
S = , - :
= KommnerenTHocTi =82 F IIporpamui pe3yibTaTH HABYAHHA
= 2 &
= JEgs
: H
Z
3araabHi komnereHTHOCTI (3K)
31aTHICTh NPOBE/ICHH YMiTu oOupatu onTUMaabHI METOIM Ta
3K 8 | nocmikens Ha IIP 21 iHCTpYMeHTaNbHI 3aC00M IS TIPOBEAEHHS
BINNIOBITHOMY P1BHI. JIOCITIJDKEHB, 300py Ta 00pOOKHU JaHUX.

CneunianbHi (paxosi) komnereHTHOCTI (PK)

Po3ymiHHS OCHOBHUX
TEOPETHYHHX TOJIOKEHD,
@K 3 | KOHLEIILIi Ta NIPUHIHIIB
MaTeMaTUYHUX Ta
COIL1aTbHO-EKOHOMIYHUX

HayK.

JleMOHCTpYBaTH HaBUYKH OI[IHIOBAHHS
P 9 Herepe0auyBaHUX €KOJOTIYHUX MPOOIIeM 1
001yMaHoro BHOOpY HUISAXIB X BUPILICHHS.




MeToau HaBYaHHS Ta 3acO0OM JIIarHOCTUKH, INO BIAMOBIJAIOTh BU3HAYCHHM pe3yJbTaTaM
HaBYaHHA 33 HABYAJIBLHOIO JUCHMIIIIHOI «PIi3MKay, HaBeIeHo B Ta0I. 2, 3.

Tabmus 2
Pe3ysbTaTi, MeTOAM HABYAHHS Ta METOIHM KOHTPOJIIO 32 HABYAJIbLHOIO U CHHUILTIHOO
«Pizuka»
Pe3yJbTaTH HABYaHHS 32 HABYAJIBLHOIO
. MeToau HABYAHHSA MeToau KOHTPOJIIO
AUCHUILTIHOIO
1 3HaHHA:
OCHOBHI (Di3WYHI BEITUYHHH, OJIUHUIIL
11 iX  BHUMIpIOBaHb, OCHOBH  TeoOpii ) 5 YCHC OTINTyBaHHA,
: moxubox  Ta  mpammia  oGpoGiu | “EKIiA, Taboparopre €KCIPEeCc-KOHTPOJIb,
pE3yJIbTaTiB BUMIPIOBAHb | AT, TCCTyBaHHA, y9acThb y
P : . . 1HAWBIAyaTbHE JHMCKYCI1, MirOTOBKa
3aranpHi Qi3MYHI 3aKOHOMIPHOCTI, 110
. . 3aHATTA, Ta MPECTaBICHHS
1.2 | nexxatb B OCHOBI SIBUII[ Ta IPOIIECIB, . e
oo . o npoOJIeMHa JICKIIis, MPe3eHTAIliH,
AKi BiIOYBAIOThCS y IPUPOIi TA TEXHIII
: poboTa B Manux KOHTpPOJbHA
MPAKTUYHI  3aCTOCYBAaHHA CYYaCHHX
. . rpynax, (MonynbHa) poboTa,
IHCTPYMEHTAIBHUAX METOIB Ta : .
13 | mpurmn i — i | CAMOHABUAHHS depes M1JICYMKOBHIA
' p P ’ Moodle KOHTPOJTb
BUKOPHUCTOBYIOTBCS 1]l YaC HaBYAHHS
Ta mpodeciiiHoi TiATbHOCTI
2 YMiHHSI/HABUYKH:
MPOBOJUTH MaTeMaTH4HY 1
2.1 | cratuctuuHy OOpOOKY pe3yibTaTiB yCHE ONHUTYBaHHS,
BHUMIPIOBaHb Ta PO3PAXYHKIB JIeKI11is1, TabopaTopHe EKCIPEeCc-KOHTPOJIb,
KOPHUCTYIOUHChH ¢bizngyHIMHI 3aHATTS, TECTYBaHHSI, y4acTb y
MOJIOKEHHSAMH, 3aKOHAMHM 1 TEOpisiMH, 1H/MBITyanbHe JMCKYCI1, MrOTOBKA
3aCTOCOBYBAaTH HaOyTi TEOPETHYHI Ta 3aHATTS, Ta MPEACTABICHHS
2.2 | OpaKkTWYHI 3HAHHS M Yac BUBYEHHS npoOJieMHa JIeKIIis, Mpe3eHTaIlii,
JUCHMILIIH Tpo¢eciiiHoi Ta MpaKTUYHOL poOoTa B Manx KOHTpPOJIBHA
HiArOTOBKM 1 B MaiOyTHIM poboti 3a rpymnax, (MonynbHa) poboTa,
CHEIaJIbHICTIO CaMOHaBYaHHS yepe3 M1JICYMKOBHH
VSBISITH ~ OCHOBHI ~ NPUHIMIOM il Moodle KOHTPOJIb
2.3 | mpunagiB Ta MOXIIUBI 3aCTOCYBaHHS
METO/IIB y MPAKTUYHIH TisSUIbHOCTI
3 Komynikamis:
NEPEeKOHJIMBE JOHECEHHS 10 (haxiBIB 1
31 He(axIBUIB pE3yJbTaTiB IPOBEIECHHS
' eKCHepUMEHTAIbHUX JOCHIDKeHb Ta
. . nabopaTopHe
apryMeHTallisl BIACHUX BUCHOBKIB SAHSTTS y4acTh Yy TUCKYCIl,
OTPUMAaHHS €KCIEPUMEHTANbHUX JaHUX ’ MiArOTOBKA Ta
3.2 o : poboTa B Majnx
Ta iX iHTepHpeTaIis rOVIIAX MIPEICTaBICHHS
CIITKYBAaHHS TIiJT Yac BUKOHAHHA pyn pe3eHTaIlii
33 | CKCTIEPUMEHTaTbHHX JOCIIDKEHb 3
' BUKOPUCTAHHSIM HAyKOBO1  (i3WyHOL
TEPMIHOJIOT11
4 BinnosigaabHicTh i aBTOHOMIisI
PO3YMiHHSI 0COOMCTOI BiJINOBIIAIBHOCTI nabopaTopHe TECTYBAHHS, y4acTh Y
41 3a JIOCTOBIPHICTH MPECTABICHUX 3aHATTS, JUCKYCIi, TIATOTOBKA
' pe3ysbTaTiB EKCIIepUMEHTATBHUX 1H/MBITyalbHe Ta IPEJICTaBICHHS
JOCTIKEHb 3aHATTA, npe3eHTallii,




: . poboTa B Majmx KOHTPOJIbHA

3ATHICTh ABTOHOMHO IHTEPIpPETYBaTH
rpymnax, (MoxynbHa) poboTa,
pe3ynbTaTu EKCTIEPUMEHTAIBHIX ; y
4.2 ) .. | caMOHaBYaHHS yepe3 HiICyMKOBHI

JIOCIIJKeHb Ta pOOMTH BUCHOBKH Ha 1X

. Moodle KOHTPOJIb
OCHOBI

Ta0muws 3

MeToau HABYAHHS Ta METOIH KOHTPOJIIO IPOrpaMHHUX pe3yJIBTaTiB HaBYaHHA 3

HABYAJILHOI JUCHUILIIHN «Piznka»

IIporpamumii pe3yJibTaT HABYAHHS MeTo HAaBYaHHSA MeT0aM KOHTPOJIIO
JeKILis, YCHE OIMTYBAaHHS, €KCIIpec-
naboparopHe KOHTPOJIb, TECTYBaHHS, Y4aCTh
3aHATTS, y IMCKYCii, MArOTOBKA Ta
JemMoHcTpyBaTH HaBHYKHU . . .
. 1HIUBITyaJIbHE MpeACTaBICHHS MPE3eHTaLlli,
OIIIHIOBaHHS Hemepen0avyBaHUX
. . 3aHATTA, KOHTPOJIbHA (MOJyJIbHA)
I1P 9 €KOJIOTTYHUX npo0iemM 1 . N
- npobiieMHa poOoTa, miJACyMKOBUI
0o0aymMaHoro BHOOpPY IUISAXIB iX .
; JeK1is, podora B KOHTpPOJIb
BUPILICHHS.
MaJux rpymnax,
caMOHaBYaHHs
gyepe3 Moodle
TICKITis, yCHE ONMUTYBAaHHS, €KCIIPEC-
naboparopHe KOHTPOJIb, TECTYBaHHS, y4acThb
3aQHSTTS, y IMCKYCIi, MArOTOBKA Ta
JemMoHcTpyBaTH HABUYKU . . -
. IHAMBIAyaTbHE MPE/ICTABJICHHS MPE3EHTAIlIH,
OIIIHIOBaHHS Hemepen0advyBaHUX
. . 3aHATTA, KOHTPOJIbHA (MOyJIbHA)
IIP 21 | ekoyoriuHHUX npo0iemM 1 . N
- npobiieMHa poboTa, miACyMKOBUI
0o0aymMaHoro BHOOpPY WUISAXIB iX .
: Jekuis, podora B KOHTpPOJIb
BUPILIEHHS.
Majux rpymnax,
caMOHaBYaHHS
yepe3 Moodle

3. IIporpama HaBYaJIbHOI IMCHUILTIHU

3microBuii Mmoayab 1. Mexanika

Tema 1. Bctyn. OcHOBHM KiHEMaTHKH.

[Ipenmer 1 meroau ¢i3uku. 3B'A30K Kypcy 13 3arajbHOOIONOTIYHHMMH 1
aucuuIuiiHamMy. Ictopist po3BUTKy. OCHOBHI 3aBJIaHHS KypCYy.

Bunu wmexaniuHoro pyxy tBepaoro Tuia. Cucrema BiIiKy. IIoHSTTS mpo 4uMciO CTyneHiB
cBOOOIM. XapaKTepUCTUKU PyXy MaTepialbHOi TOUKH: TPAEKTOPIs, NUIAX, nmepeMimieHHs. [IIBuakicTs.
[IpuckopenHst 1 #oro CkJIaa0Bi: TaHTEHIlaTbHE 1 HOpMajdbHE TpHUCKOpeHHs. [loBHE MpUCKOpEHHS.
KyToBi XapakTepucTUKH pyXy: KyTOBa IIBUAKICTh, KyTOBE IPUCKOPEHHSI.

Tema 2. Jlunamika MaTepiaibHOT TOYKH.

[epmii 3akon HetoToHa. [HepianbHi Ta HeiHepLiaabHI CUCTEMH BIITIKY. MeXaHIYHUN TPUHIHIT
BigHOCHOCTI. Cuna 1 Maca. [pyruit 3akoH HptoTona. Imnynbc. IToHsaTTS MexaHiuHOi cuctemu. Tperiit
3akoH HploTOHA. 3aKOH 3MiHM IMITYJIbCY. 3aMKHEHA clcTeMa. 3aKOH 30epeKeHHS IMITYIIbCY.

Tema 3. Cunu B mexanini. Pobora 1 enepris.

Cumm TsoxinHs. ['paBiTamiiini B3aeMoii. 3aKOH BCECBITHBOTO TsDKiHHS. Bara Tina. BumiproBanHs
Baru Tija. 3ajie)XHICTh Baru Ti1a BiJl IIUPOTH MiCLIE3HaX0/KeHHs. HeBaromicTh 1 mepeBaHTaKEHHS.

Cunu npyxHocti. edopmanii npyxkuux Tii1. 3akoH ['yka. Monyns FOnra. liarpama po3rsry.

JucunatusHi cwm. Cuinia TepTs. 30BHIMIHE 1 BHYTpimtHe TepTs. KoeditieHT TepTs.

Mexaniuna pobGora. [loryxHicTs. PoGora cuim TsKiHHA, CUIM TpyXHOcTi. KiHetnyna i
noteHuianbHa eHeprii. KoncepsatuHi ciiii. 3akoH 30€peKeHHsI MEXaHIYHOI €Heprii.

creriaJbHUMA



Tema 4. Jlunamika o6epTaTbHOTO pyXy TBEPAOTO Tijla.

MomeHT cuiu BiTHOCHO Hepyxomoi oci. MomeHnt iHepmii. Teopema Illrteitnepa. Kinetnuna
eHeprisi obepranHsa. OCHOBHE PIBHSHHS TUHAMIKH 00EpTANLHOTO PyXy. MOMEHT iMIyibCy. 3aKOH
30epeKeHHsT MOMEHTY iMmmyibcy. [IpuHnumn naii meHTpudyr, cemapaTopiB Ta iX 3acTOCyBaHHS B
TEXHOJIOTTYHUX MPOIecax.

Baxine. Baxeni nepmioro i Apyroro poaiB. YMOBHU piBHOBAarud BaxkeliB. 3aCTOCYBaHHS BaXKeIliB y
TEXHIIIl.

Tema 5. I'impoauHamika.

Pyx peanbnoi pimmau. B's3kictb. 3akoH HplooToHa aisi CHiIM BHYTPIIIHBOTO TEpTS. 3aKOH
[lyazetinsa. Pyx Tin y B's3kiii pimmni. 3akoH Ctokca. JlaminapHa 1 TypOynentHa Teduii. Kpuruuna
mBHIKICTh. Yucno PeitHonbca.

Tema 6. MexaHiuHi1 KOJIUBaHHS. AKYCTHKA.

["apMOHIUHI KONMBAHHA Ta iX XapaKTEPUCTUKU. PIBHSIHHSA pyXy HMpPYKHHHOT'O, MaT€MaTU4HOTO,
(hi3UYHOTO MAATHUKIB Ta HOTO PO3B'A3KU. EHEpris rapMOHIYHUX KOJMBaHb.

[Tpupona 3ByKy. [lommupenns 3ByKy. @i3uuHi XapaKTEPUCTHKH 3BYKOBUX XBHJIb: IHTEHCUBHICTbD,
4acToTa, MIBUJKICTh MOLIMPEHHS, €HEepris, MOTYXHICTh, TUCK. PiBeHb IHTEHCHBHOCTI 3BYyKY: Oeln i
neun6en. [cuxodiznmuni XapakTepUCTUKN 3BYKOBUX XBHJIb: TYYHICTh, BUCOTA, TEMOD.

VYnbrpa3Byk. [Hppa3Byk.
3microBuii MoayJb 2. MoJiekyasipHa ¢izuka i TepmoaMHamika

Tema 7. OcHOBH MOJIEKYIISIPHO-KIHETUYHOT TEOPIi.

Ineansumii ra3. OCHOBHE PIBHSHHS MOJICKYJSIPHO-KIHETHYHOI Teopii imeansHOro rasy. PiBHSHHS
CTaHy inmeanbHOro rasy (piBusHHs Kianelipona-MenneneeBa). 3akoH MakcBemia Uis pO3MOALTY
MOJIEKYJI ra3y 3a mBUAKOCTSIMUA. CepesiHi TOBXHWHA BUTLHOTO MPOOIry 1 YMCIIO 3iTKHEHb MOJICKYI.

Tema 8. fIBuina nepeHocy B razax.

3aranpHe piBHsHHS Tepenocy. udysis. Bayrpimme tepra. TermonposinHicts. Temmneparyphe
moie y M'ACHUX KOHCepBax MmiJ dYac iX TepMooOpoOku. 3acTtocyBaHHS 3akoHIB audys3ii i
TEIUIOTIPOBITHOCTI B XapUOBHUX TEXHOJIOTisX. TerIonpoBiHiCTh 3¢pHOBOT MacH.

Tema 9. PeanbHi rasu, napu i piguau. MonekyIsipHi siBUIIA B piAMHAX.

PiBusinng Ban-nep-Baanbca. [3orepmu peanbHoro ra3zy. Kputuunuii cran peyoBUHH. 3p1IKEHHS
rasiB. BUkopucTanHs 3pipkeHHX ra3iB Ta HU3bKUX TEMIIEPATYP.

[ToBepxHeBa eHeprist i HOBEpXHEBHUH HATAT. [l0BepXHEBO-aKTHBHI PEYOBHHH Ta iX 3aCTOCYBaHHSI.

SIBuiie 3MOUYBaHHS Ta HE3MOUYYBaHHS, oro micue y npuposi. Kpaitosuit kyr. Kanuispsi siBuia.
JlonaTkoBHiA THCK MiJl BUKpUBJIEHOIO oBepxHeto. @opmynu Jlamnaca 1 XKropena.

Tema 10. ®a3oBi nepexoau.

BumnapoByBanHs 1 KoHjeHcauis. Bosoricte noBiTps. Pa3u icHyBaHHs Boau. Boxsna mapa.
Hacuuena mapa. IlapmiansHuil TUCK BoastHOI mapu. Tuck HacudeHoi mapu. Jledimut BoJOTroCTi.
AOcomoTHa 1 BigHOCHa BoJjoricte. OauHUIN BOJOrOCTi. MeToau BUMIPIOBaHHS BOJOrocTti. Poib
JOTPUMaHHS ONTUMAJIbHOI BOJIOTOCTI B Xap4yOBUX TEXHOJOTiAX. MeToaM KOHTPOJIIO BOJOTOCTI Ta
SIKOCT1 36pPHOBOI MacH B eJieBaTopax.

Kuninns. IlnaBnenns 1 kpucramizauis. CyOmimamis. da3zoBa fiarpamMa CTaHy pEYOBUHH.
Buxopucranns siBuiia cyosimMariii 3a BUCOKOBAKYYMHOI'O CyOIIMallifHOTO CYILIIHHS 3€pHa Ta XapYOBUX
MPOIYKTIB.

Tema 11. [lepmmii 3aKkoH TepMOANHAMIKHU. TeIIOEMHICTh Ta3iB.

[Tapamerpu cTtany TepMOAMHAMIUHOI ccTeMH. TepMoauHamiuHuil mporec. [301p0BaHa, 3aMKHEHA
1 BLAKpUTa TEPMOJMHAMIUHI cucTeMH. TeruioeMHicTh Tina. [IluTomMa TEMIOEMHICTE PEYOBUHHU.
BHuyTpimHs eHeprist TepMoauHaMidHol cucteMu. [IBi popmu mepenadi eHeprii: KUIbKICTh TEIUIOTH 1
MakpockomiyHa po6ota. Ilepmmii 3akoH TepMOAMHAMIKKA. 3aCTOCYBaHHS TMEPIIOTO 3aKOHY
TEepPMOJIMHAMIKHU J0 i3omporieciB. Aniadatuunuii npouec. PiBusnH: [lyaccona. TemnoeMHicTh Tra3iB.

Tema 12. [Ipyruii 3axoH TepMoanHaMiki. EHTpomist.

Hpyruii 3akoH TepMoauHaMiku. OO0poTHI Ta HeoOOpoTHI mporecu. TernoBuil aBuryH. Lk
Kapuo. EnTpomis. 3akoH 3poctanHs eHTpomii. TepMoauHamiyHl TOTEHI[iaMH. 3B'SI30K 3MIHH
CTaHJAPTHOI BUTLHOI €HEeprii 3 KOHCTaHTOO PIBHOBAru. XiMi4HUH 1 €1eKTPOXIMIYHUIN MOTEHII AN,



3microBuii Moayasb 3. EnexkTpuka

Tema 13. EnektpocTaTuka.

Bzaemonis Hepyxomux 3apsiaiB. 3akoH Kymona. Enexkrpudne mosie Ta HOro XapaKTePUCTHUKH.
Hanpyxenicts enektpuunoro nosst. I1oTik BekTopa HanpyxeHocTi. Enekrpuunuii Aunos.

Enextpuuna  imnykmis. Teopema  Octporpancekoro-I'aycca.  3acTtocyBaHHS — TeOpeMH
Octporpaacekoro-I'aycca 1i1st po3paxyHKy €1eKTpOCTaTUYHUX IOJIIB.

Pobota nepemiteHHs 3apsiny B elekTpudHoMy moii. [lorenimian. Pisauisg moTeHmiamis. 3B'130K
HaIIPY>KEHOCTI 3 TIOTCHIIIAJIOM.

Enepris enextpuunoro mons Ta ii o0'emMHa ryctuHa. EnextpoemHicTh. JlienexkTpuku Ta
IIPOBIIHUKY B €JIEKTPOCTATUYHOMY I1OJIL.

Tema 14. 3akoHH OCTIHOTO CTPYMY.

Enextpruunuii ctpyMm. Cuia Ta rycTHHA €JIeKTpUYHOro cTpyMy. Enexrpopymiiina cuiia. Hanpyra.
EnextponpoBinHicTe i omip mnpoBimHUKIB. Enexkrpuune kono. 3akoH Owma. 3anexHiCTh Omopy
IIPOBIAHUKA BiJl TEMIIEPATYPH.

TermmoBa nmist  enmexTpuuHoro  crpymy. 3akoH  JDxoymsa-Jlenna. IlpaBuma  Kipxroda.
TepmoenekTpuuHi sBuma. KoHTakTHa pizHUI noTeHmianiB. Spuie 3eedeka 1 [lenpthe. [Mpuamn mii
TEPMOTIAPH.
3micToBuii MoayJb 4. EjlekTpomaraerusm

Tema 15. MaruiTHe nose.

MarnitHa B3aemojis. MarHiTHe mose. IHaykiiss marHiTHOro mois. [lis MarHiTHOro mosis Ha
MPOBITHUK 13 cTpymMoM. 3akoH Awmmepa. 3akoH bio-Capapa-Jlarutaca ta ¥ioro 3acrocyBanHs. Jlist
MarHiTHOro HOJs Ha 3apsad, 1o pyxatoThes. Cuna Jlopenua. Teopema mpo LMPKYJISLiI0 BEKTOpa
MAarHiTHOI IHAYKIIi y BakyyMi (3aKOH HMOBHOTO CTPyMY). 3aCTOCYBaHHSI 3aKOHY IOBHOTO CTPYMY JI0
PO3paxyHKy MarHiTHUX MOJIB.

MarHiTHi BnacTHBOCTI pedoBuHH. /[lia-, mapa- i ¢epomarneruku. IloTik BekTopa MaraiTHOi
inaykuii. [iaykTuBHICTh KOHTYPY. Edext Xomma. MaruitHi 30H1u Ta cenapaTopu.

Tema 16. EnekrpomartiTHa iHIyKITis.

OCHOBHUH  3aKOH  eNeKTpoMarHiTHoi  iHAyKuii. CaMOIHAYKIisT Ta  B3a€MOIHAYKIIS.
Tpancpopmaropu. Eneprisi Mar"iTHOro mois Ta ii 00'eMHa rycTuHa.

Tema 17. EnekrpomMarHiTHi KOJMBaHHS Ta XBUJI.

EnexTpoMarHiTHI KOJIMBaHHS 1 XBWJI Ta iX BJIACTUBOCTI. 3MIHHUN ENEKTPUUHHUI CTPYM.
EdexTuBHI 3HaU€HHS HAIPYTH Ta CUJIH CTPYMY.

EnexktpuuHe koji0 3MIHHOrO CcTpyMmMy. €MHICHMH Ta 1HAYKTUBHUI omip. Pe3oHaHc cTpymy i
Hanpyru. KonuBanbHuili KOHTYp. PiBHSHHS enexkTpomarHiTHoi XBwii. EHepris enekTpomarHiTHuUX
xBwiIb. Bektop Ymosa-Ilolintunra. BumpomintoBanus nunons. Illkana eneKTpoMarHiTHUX XBHJIb.
3acTocyBaHHs €NeKTPOMArHiTHUX XBUJIb.

OcHoBu enekTpoHiku. HamiBnpoBiguukosi npuianu. IlizcumoBadi. I'enepatopu. EnexTpoHHO-
npomeHeBa TpyOka. [TpuHimn aii enekTpoHHOro ocuuiorpada.
3microBuii MoayJasb 5. OnTuka

Tema 18. 'eomerpuyna ontuka. OcHOBU (hoTOMETPII.

OcCHOBHI 3aKOHU TE€OMETPUYHOI ONTHKW. BigOuBaHHS Ta 3aJOMJIEHHS CBITJIAa HAa MEXI JBOX
cepenoBuil. [lokasHuk 3amomieHHs. [loBHe BHyTpimrHe BinOuBaHHsA. IlpuHummn aii cBiTIOBOAY Ta
¢16pockomna. Po3aibHa 34aTHICTH ONTUYHUX MPHIIAIIB.

CaitnoBi BenumuuHH. CBiTiIOBHI noTik. Cuia cBitia. SIckpaBicTb. OCBITIEHICTS.

Eneprernyni Benuuuuu. IloTik BumpomiHioBaHHs. Cuiia BUIIpOMiHIOBaHHA. EHepreTnuna
ACKpaBicTb. EHepreTuuHa OCBITIEHICTb.

Tema 19. XBrIIb0Ba ONTHKA.

EnextpomarnitHa npupoja cBiTia. [nrepdepenuis cpitiaa. KorepeHTHICTh 1 MOHOXPOMATHYHICTb
CBITJIOBHX XBWiIb. ONTHYHA Ta TeOMETPHYHA JOBXXHWHA XOAY IMPOMEHIB. METOIH CIIOCTEePEKESHHS
iHTepdepenuii cpitna. dudpakuis cpitina. [Ipunmun [roiirenca-@penens. Judpakuiiina pemriTka.
OcHou ronorpadii. Jlucnepcis cBitia. [lpuniun nii coekTpaabHOro nIpusany.
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[Monspuzariis ceitna. [Ipupoane 1 monspusoBane cBitio. 3akoH Mamoca. [Tonspu3artist cBitia Ha
MEXI TOAUTYy JIBOX JIIeJEKTpHKiB. 3akoH bprocrepa. Onruunuit  auxpoizm. Iloasiiine
npomenezaiomsieHHs. [lonspusaniiini npwiaau 1 mossapoigu. OnNTHYHA AaKTUBHICTH PEYOBHHH.
[Ipuniun podotu noaspumerpa. JocaimkeHHs 61070TYHIX 00'€EKTIB 3a JJOMOMOTOI0 MOJISIPU3AIIHHOTO
MiKpOCKOTIIa.

Tema 20. KBantoBa ontuka.

KBanToBa npupoaa csitia. @oron. Maca, iMiynse Ta eHepris porona. @oToeneKTpuyHui eeKT.
PiBustnus EitHiureiina muist poroedekra. UepBoHa mexa poroedekry.
3micToBuii MoayJb 6. KBantoBa ¢izuka

Tema 21. byyioBa i crieKTpu aToMma.

BynoBa aroma. BunpoMiHIOBaHHS 1 MOTJIMHAHHS €HEPrii aToMaMu. J{MCKPETHICTh eHepreTHYHUX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBHIbOBI BIIACTUBOCTI YACTUHOK.

Xpwii ne bpoitns. ChiBBiHOIIEHHS HEBU3HAUeHOCTeW ['eiizenOepra. XBuiboBa (PyHKIsS Ta ii
CTaTUCTUYHUH 3MicT. [I[pHHINTIN €1eKTPOHHOT ONTHKH. ENEKTPOHHUI MIKPOCKOTI.

Tema 23. Pipusauns Ulpenunrepa. KBantyBanHs.

PiBusiaast Ulpeaunrepa. KantyBanns. KBanToBi uncina enekrpoHa. ATOMHI cucTemMu 3 GaraTbma
esleKTpoHaMu. [IpuHIUI TOTOKHOCTI OAHAKOBUX YacTHHOK. [Tpunnun [Taymi.

Tema 24. BnactuBocrti i OymoBa sigpa. PanioakTHBHICTS.

XapakTepucTuka siipa. AnepHi cunu. [3oromnu, i306apu. edext macu i eHeprist 3B's13Ky. SAnepHi
peakuii oy i cuaTe3y. [IOHATTS PO AAEpHY CHEPTETHKY.

Bumu  pamioakTMBHOrO  BUIPOMIHIOBaHHS. 3akOH  pagioaktuBHOro  posmany. Crana
panioakTUBHOTO po3namy. AKTHBHICTH pamioHykiiny. Ilepion miBposmany. IIpaBuna 3mimeHHS, psf
pamloOaKTUBHUX TIepeTBOopeHb. PanmioaktuBHi ciMmelicTBa. OauMHHMIN palioaKTHBHOCTI. Bzaemomis
PalioaKTUBHOTO BUIMPOMIHIOBAHHSI 3 PEYOBHUHOIO.

Tema 25. EneMeHTapHI YaCTHHKH.

Knacudikarnis enemenTapHuX 9acTuHOK. KBapku. XapakTepuCTUKH 1 B3a€EMOIisl KapKiB.

4. CTpyKTypa HaBYAJbHOI JUCHHILIIHA

Kinekicts roanu
HazBu 3micToBHX neHHa hopma 3aouyna dhopma
MOJyJIIB 1 TEM YCBOTO y TOMY YHCIII YCBOTO y TOMY YHCII1
n | o | mab | iHg | c.p. n| m | nab | iHa | c.p.
1 2 314] 5 6 7 8 910 11 | 12 | 13
Mopayas 1
3microBuii MoayJsb 1. Mexanika
Tema 1. Bemyn.
OcHosu
KIHeMamuKu.
Topic 1. ! 1 2 2
Introduction. Basics
of kinematics
Tema 2. lunamixa
mamepianbHol
MOYKU. 4 1 2 1 3 3
Topic 2. Dynamics
of a material poin.
Tewma 3. Cunu 6
mexaniyi. Poooma i 4 1 2 1 3 1 2
eHepeaisl.
Topic 3. Forces in
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mechanics. Work
and energy.

Tema 4. Junamixa
00epmanbHO20 Pyxy
meepoo2o mina.
Topic 4. Dynamics
of rotational motion
of a solid body.

Tema 5.
Tiopoounamixa.
Topic 5.
Hydrodynamics.

Tema 6. Mexaniuni
KOJIUBAHHAL.
Axycmuka.

Topic 6. Mechanical
oscillations.
Acoustics.

Pa3om 3a 3micToBUM
Moayniem 1

16

4 6

6

16

2

14

3micToBuii MoayJab 2. Monekynapha ¢hizuka i mepmoounamika

Tewma 7. Ocrosu
MONEKYISPHO-
KiHemu4Hoi meopii.

2

1

1

3

1

Tema 8. Hsuwa
NepPeHocy 8 2a3ax.

Tema 9. Peanvhi
easzu. Monexynapmi
A6UWA 8 PIOUHAX.

Tema 10. @azosi
nepexoou.

Tema 11. Ilepwuii
3aKOH
MepMOOUHAMIKUL.
Tennoemnicmo
2asie.

Tewma 12. /{pyeuii
3aKOH
MepMOoOUHAMIKU.
Eumponis.

Pa3owm 3a 3micTOBUM
MoyJieM 2

14

2 4

16

12

Monayasb 2

3MicToBHi MOaVJb 3.

Enexmpuxa

Tema 13.
Enexmpocmamuxka.

1 2

4

7

Tema 14. 3axonu
noCcmitiHo20

cmpymy.

Pasowm 3a 3micToBUM
MoayJseM 3

14

14

14




3microBuii Mmonyab 4. Enekmpomacnemusm

Tewma 15. Maenimue 5 1 4 3 3
nose.
Tema 16.
Enexmpomaznimna 4 2 2 S 2 3
IHOYKYIAL.
Tewma 17.
Enexmpomaznimui 5 1 2 2 4 1 3
KOJIUBAHHS MA X8UJLI.
Pazom 3a 3micToBUM 14 ) 4 8 12 1 2 9
Moxaysem 4
Moayas 3

3microBuii MoayJab 5. Onmuka
Tema 18.
T'eomempuuna 4 4 5 5
onmuxka. Ocrosu
Gomomempii.
Tema 19. Xeunvosa 7 1 4 2 6 2 4
onmuxa.
Tewma 20. Keanmosa 5 1 2 2 5 5
onmuxa.
Pa3om 3a 3micToBUM 16 2 6 8 16 2 14
MOJYJIEM 5

3micToBuii MoayJb 6. Keanmosa ¢hizuxa

Tewma 21. Byoosa i

4 1 3 3 3

CneKmpu amomd.
Tema 22. Xsunvosi
énacmueocmi 4 1 2 1 3 3
YACMUHOK.
Tema 23. Pisnsanus
LlIpeouneepa. 3 1 2 3 3
Keanmysanns.
Tema 24.
Bracmusocmi i
6y0osa s0pa. 3 1 2 4 ! 3
Paoioaxmuenicme.
Tema 25.
Enemenmapni 2 2 3 3
YACMUHKU.
PazomM 3a 3mMicTOBUM 16 4 2 10 16 1 15
MOJYJIEM 6

Ycboro roaun 90 16 26 48 90 6 6 78

5. Temmu cemiHapcbKHMX 3aHAITh
No KinpkicTs rogux
- Hazpa temu JCHHA 3a04YHa
3/
dbopma dbopma
He nepen6aueHo HaBYaIbHUM TIJIAHOM




6. Temu NpaKTHYHUX 3AHATH

12

3/l

Haszsa Temu

KinpkicTs rogun

JICHHA 3a04YHa
dbopma dbopma

He nepez[6aquo HaBYaJIbHUM IIJIAHOM
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KinpkicTs rogun

Ne
o/ Hazpa temu JICHHA 3a04YHa
dbopma dbopma
BumiproBaHHS MBUAKOCTI TiJIa METOAOM OaTiCTUYHOTO
| | MasTHHKA 3 BHKOPHCTAHHAM KOMIT FOTePHOI MpOorpamu. 9
Measurement of body speed by the ballistic pendulum
method using a computer program.
BuzHaueHHs MOMEHTIB iHEPIIii TUI 3 BAKOPUCTAHHSAM
2 KOMII'I0TEpHOI IPOrpaMH. 2
Determination of moments of inertia of bodies using a
computer program.
3 BumiproBaHHS IPUCKOPEHHSI BUTLHOTO TATIHHS 32 9
JIOTIOMOT'010 00OPOTHOTO MasiTHUKA.
4 BusHauenHs koedimienTa B’ I3KOCT1 PiIMHA METOOM 9
Crokca 3 BUKOPHUCTAaHHIM KOMI I0TEPHOT IPOrpamH.
5 BusHaueHHs BiTHOIIEHHS TEINIOEMHOCTEH ra3y MeTo/10M 9 9
a/1iadaTUYHOTO PO3MIMPEHHSI.
5 BusHaveHHS eeKTPOEMHOCTI KOHIEHCATOpa PE30HAHCHUM 9
METOJIOM
7 BI/ISHEIIGHHSI OIOpY MPOBITHHUKA 32 IOTTIOMOTOI0 MICTKa 9
MIOCTIHHOTO CTPYMY.
8 | BusHayeHHs iIHAYKTUBHOCTI KOTYIIKH. 2
9 Busnauenns koedimienta Tpancdopmariii i koedilieHTa 9 9
KOPHCHOI i1 TpancdopMaTopa.
10 [[.OCJ'ILH)KGHH}I iHTepdepeHIlii CBiT/Ia 32 IOTOMOTOF0 9
6inpu3mu DOpeHenst 3 BAKOPUCTAHHSIM JIa3epa.
11 Z[OCJ'ILZ[)K?HH}I ):[H(bpaxuii' CBITJIa 1 BU3HAYCHHS MIEPIOy 2 2
TUQPAKIIHHOT PENIITKY 3 BAKOPUCTAHHSM JIazepa.
19 BusHaueHHs KOHIIEHTpallii pO3YMHY I[yKpPY 3a JOIOMOTOI0 9
MOJISIPUMETPA.
13 BuBuenHns 3akoHiB ’ 30BHiH.I.HI>OFO dboroedpexty 3 2
BHUKOPUCTAHHSIM KOMIT IOTEPHOT MPOTPaMH.
Pazom 26 6
8. Camocriiina po6ora
No KinpkicTs roguu
5 /1_1 Ha3sa Temu JIEHHA 3a04Ha
dopma dopma
1 | XapakTepucTHKH pyxXy MaTepiaJbHOi TOYKH. 1 2
2 | 3aKoHU KJIaCHMYHOI MEXaHIKU. 1 3
3 JHucunatusHi cuin. Mexaniuna po6ota. KoncepBaTtusHi 3 9
CHIM. 3aKOH 30epeKEeHHSI MEXaHIYHO1 eHeprii.
4 OcHOBHE PIBHSIHHS JUHAMIKU 00€pTaIbHOTO pyXy. MOMEHT 1 9
IMIYJIbCY. 3aKOH 30€peKEeHHS MOMEHTY IMITYJIbCY.
5 | Pyx peanbHoi pigunu. B's3KicTb. 1 2
6 ["apMoHiIYH1 KOJTMBaHHS Ta iX XapakTepucTuku. di3uuH1 1 3
XapaKTePUCTUKU 3BYKOBUX XBUJIb.
7 OcHOBHE PIBHSIHHSI MOJIEKYJISIPHO-KIHETUYHOI TeOPii 1 9

ieanpHOrO Ta3y. 3akoH MakcBeIuia Ui pO3MOILTy
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MOJIEKYJI Ta3y 3a HIBUJIKOCTSIMH.

8 3aranpHe piBHAHHS nepeHocy. Jdudysis. BHyTpinme teprs. 1 2
TermnonpoBiTHICTb.

9 PiBHsHHS ]“3aH-nep-Baanbca. [ToBepxHeBa eHepris i 3 2
MTOBEPXHEBHM HATSIT.
BunapoByBaHHst 1 KoOHJeHcalis. Bomoricte TOBITPAL.

10 | Kuninns. [InaBnenns 1 kpuctamzanisa. Cyomimariis. dazosa 1 2
JiarpaMa cTaHy pe4OBHHH.

11 [eprumii 3aKOH TepMoz[HHaMiKH. AniabaTUYHUIN TTPOIIEC. 1 5
TernoeMHICTb rasis.

12 Hpyruii 3aKoH .TepMOI[I/IHaMiKI/I. TennoBuid aBuryH. Lukn 1 2
Kapao. Extpomis.
IToTik BekTOopa HampyXeHOCTi. EJeKTpuYHUN TUIONb.

13 | Teopema Octporpaacekoro-I'aycca. JlienekTpuku Ta 6 7
MIPOBITHUKH B €JIEKTPOCTATUYHOMY TIOJII.
Enextpuunuii ctpym. Tepmoenekrpuuni siBuia. KonraktHa

14 | pizuung norenmiani. SBumie 3eedeka i [lenbrhe. [puaun 4 7
Tii TepMOTIapHu.
MarnitHe mone. TeopemMa TpO IHMPKYISINIO BEKTOpa

15 | marnitHO1 iHAYKIii. MarHitHi BJIAaCTUBOCTI PEYOBHHHU. 4 3
Edexr Xouia.

16 3aKOH. eneKTpOMarHiTHOI iaykuii.  Tpanchopmatopu. 9 3
Enepris MarsiTHOro noJs ta ii 00'eMHa r'yCTHHA.

17 EnexrpomarnitHi KOJIMBAHHS 1 XBWII Ta iX BJIACTHBOCTI. 4 3
Enextpuyne K0JI0 3MIHHOTO CTPyMYy.

18 OCHOBHI  3aKOHH F.eOMeTpI/ILIHO'l. orntukd.  CBITJIOBI 4 5
BeJIMYMHU. EHepreTnyHi1 BEeTMUMHH.

19 IHTep(l)epeH.LIi}I Ta aidpaxiis CBiTng. Hucnepcist cBiTa. 4 4
[Monsipu3aris cBiTiaa. ONTHYHA AKTHBHICTH PEYOBHUHH.

20 | KBanToBa npupoja cBitiia. PoToeneKTpHUHUMA epeKT. 2 5
bynoBa aroma. BumpomiHIOBaHHsS 1 MOIJIMHAHHA €HEpril

21 | aromamu. JIMCKpETHICTh EHEPreTHYHHX CTaHIB aToMa. 3 3
IToctynatu bopa.

22 Xsuii ne  bpoitns. CniBBiz[gomeHHﬂ HCBHSHa‘IeHOCTGﬁ 3 3
Iefizenbepra. XBuiboBa (hyHKIIA Ta ii CTATUCTUYHUHN 3MICT.

23 PiBHsIHHSA Ulpeﬂngrepa. KBanryBanns. KsantoBi umcia 2 3
eJIEKTPOHA. ATOMHI CHCTEMH 3 OaraTbMa eJIeKTPOHAMH.
XapakTepucTuka siapa. SAnepHi cunu. SAnepni peakuii. Buau

24 | pagioaKTUBHOTO BUIIPOMIHIOBAHHS. 3aKOH Pal0aKTUBHOTO 2 3
po3nany.

o5 Knacudikaris CNIEMEHTapHAX  YACTHHOK. KBapxku. 9 3
XapaKTEepUCTHKH 1 B3aEMOJIisI KapKiB.

Pazom 48 78

9. InmauBinyaJibHi 3aBIaHHA

He nepenbaueHi HaB4aIbHUM IJIAHOM.

10. MeToau HABYAHHSA

Tpaauuiiini MeToau (T€XHOJ10TiT) HABYAHHS:
Jlekuisi — JOriYHO BUBEPILIEHUH, HAYKOBO OOIPYHTOBAHMH 1 CCTEMaTU30BaHUI BUKJIA/l IEBHOTO
HAyKOBOr0 a00 HAayKOBO-METOJMYHOTO MHUTAHHS, UIIOCTPOBaHU,

3a HEOOXIJHOCTI,

3aco0amu
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HAOYHOCTI Ta AEMOHCTpaLi€0 A0CHiaiB. JIekmis nokaukaHa (opMyBaTi B CTYAEHTIB OCHOBH 3HaHb 3
MeBHOI HAYKOBOI raiy3i, a TAKOX BU3HAYMTH HAIPSIMOK, OCHOBHHM 3MICT 1 XapakTep yCiX 1HIIMX BUIIB
HABYAJILHUX 3aHATh Ta CAMOCTIHHOI POOOTH CTYACHTIB 3 HABYAIHHOI TUCIUTLIIHH.

JlaGopaTopHe 3aHSITTS — BHJ 3aHATTS, Ha SKOMY CTYACHTH IijJ KEPIBHUIITBOM BHKJIaJaya
MIPOBOATH HATYPHI 200 IMITAIIiHI €KCTICPUMEHTH M JTOCIIIN B CHEIiaIbHO 00TaIHAHNX HAaBYAIbHUX
nabopaTopisiX 3 BUKOPHUCTAHHSM YCTaTKyBaHHs, MPUCTOCOBAHOTO JUII YMOB HAaBYAIBHOTO MPOIIECY.
JIMIaKTHYHO METO0 JTA0OPATOPHOTO 3aHATTS € MPAKTUYHE IMiATBEPKEHHS OKPEMHUX TEOPETUIHHX
YMiHb Ta HAaBHYOK pPOOOTH 3 J1a0OpaTOPHUM YCTAaTKYBaHHSM, OOJaJHAHHSIM, OOYHCIIOBAJIHHOIO
TEXHIKOIO, BUMIPIOBAIHHOIO amapaTyporo, METOJUKOI EKCIEPUMEHTAIbHUX JOCHIDKEHb Y
KOHKPETHIH MpeIMEeTHIN ramty3i.

InpuBinyanbHi 3aHATTS — mnepen0avarOTh CTBOPEHHS YMOB IS HAWIOBHINION peai3arii
TBOPYMX MOJKJIMBOCTEH CTYJIEHTIB, SIKI BHSIBWUJIM OCOONMBI 310HOCTI B HaBYaHHI Ta 3110HOCTI 10
HAYKOBO- JIOCIIAHOT poOOTH 1 TBOPUOi AisTbHOCTI. [HIUBIAYyaIbHI 3aHATTS, K MPABUIIO, IPOBOAATHCS
y HeayJIMTOpHUN dYac 3a OKpeMuM rpadikoMm, CKIaJeHHM Kadenpor 3 ypaxyBaHHSIM TOTped i
MOYJIMBOCTEM CTYJICHTA.

InnoBaniiini MmeToau (TeXHOJI0Til) HABYAHHS

IIpo6aemui Jeknii — HampaBleHi Ha PO3BUTOK JIOTIYHOTO MHCICHHS CTYACHTIB 1
XapaKTepU3YIThCS THUM, IO KOJIO IHTaHb TEMH OOMEXKYEThCS JIBOMA-TPhbOMa KIIFOUOBHMU
MOMEHTAMHM; yBara CTYJCHTIB KOHIICHTPYEThCS Ha Marepiaji, SKUid HE 3HAHIIOB BiTOOpa)XCHHS B
nigpyynukax. [lpu BUKIagaHHI JIeKIii CTyJAeHTaM JarOThCs TMHTaHHS Ui CaMOCTIHHOTO
PO3MIpKOBYBAHHS, IPOTE JIGKTOP CaM BIIIOBI/Ia€ HA HHUX, HE YEKAIOUH BiNOBiIEH CTyneHTIB. Cuctema
MUTaHb Y XO/1 JIEKI[ii CIOHYKA€E CTY/ICHTIB CKOHIICHTPYBATHUCS 1 MOYATH aKTUBHO MUCIIUTH B MOIITYKax
MPaBUIIBHOI BiATIOBII.

PoGoTa B Majux rpymax — BHKOPHCTOBYETBCS 3 METOK aKTHBi3aiii poOOTH CTYIEHTIB MpHU
npoBe/IeHH! NabopaTOpHUX 3aHATh. Lle Tak 3BaHi TPyNMU ICHUXOJIOTIYHOTO KOMQOPTY, A€ KOXKEH
yY4aCHUK BIJIpae CBOIO OCOOJMBY pOJIb 1 TEBHHUMH CBOIMH SIKOCTSMU JOIMOBHIOE IHIIHUX.
BukopucranHs i€l TEXHOJIOTIT 1a€ 3MOTY CTPYKTYpYBaTH J1a00paTOpHi 3aHATTS 32 (HOPMOIO 1 3MiCTOM.

11. MeToau KOHTPOJIIO

l'onoBHuMiA 3acid MOCSTHEHHS TMOCTaBICHHMX IIJIeH — KOMOiHAIis MOTOYHOTO, MOJYJIBHOTO Ta
M1JICYMKOBOT'O KOHTPOJIIO 3HaHb CTYJIEHTIB.

[TlincymMkoBa OIliHKa CKIAa€TbCcsd 3 MIJICYMKOBOi TMOTOYHOI OIIHKM 1 MiJCYMKOBOT
eK3aMEeHaIliHOI OIIIHKMY.

[TizcymKoBa mOTOYHA OIIHKA BKJIOYA€ OAaM 3a BUKOHAHHS JIAOOPATOPHUX, KOHTPOJIBHUX POOIT
Ta 0amu 32 BUKOHAHHS MOJYJIbHUX TECTOBHX 3aBJIaHb.

12. Po3noain 6aiB, AKi OTPUMYIOTH CTY/IEHTH

B ocHOBY peHTHHroBOro OIIIHIOBAaHHsS 3HaHb CTYyJEHTa 3akjajaeHa crerianbHa 100-0anbHa
IIKaja OIIHIOBaHHS (MaKCHMMaJbHO MOKJIMBAa cyma OaiiB, sIKy MOXe HaOpaTu CTYACHT 3a BCiMma
BUJAMU KOHTPOJIIO 3HaHb 3 JUCLHUIUIIHU 3 YpaXyBaHHIM IMOTOYHOI YCHIIIHOCTI, CAMOCTIHHOT poOoTH,
HayKOBO-IOCTITHOT poOOTH, TIJICYMKOBOTO KOHTPOJIIO TOIIIO).

BcraHoBiroeTbes, 10 NpU BHBYEHHI JUCHHUIUIIHM IO MOMEHTY IiJICYMKOBOTO KOHTPOJIIO
(icuty) ctyaeHT Moxe HaOpatun makcumanbHo 70 6GamiB. Ha mizcymkoBoMy KOHTpOii (icmuT)
CTYAEHT MOxe HabpaTtu makcumaibHo 30 Oanis, 1m0 B cyMmi i fae 100 GaniB.

Kinpkictp 6aniB, siki MO>XKHa HaOpaTH y XOJA1 BUBYEHHS KypCy IUCIHIUIIHA PO3MOAUISIOTHCS
HACTYITHUM YHHOM:
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[ToTouyHMi1 (MOAYJIBHUI) KOHTPOJIb =
2
Kinpkictn § = §
Saunis 5 Monyis 1 Monys 2 Moayis 3 = 8 5
(30 6auis) (30 6ais) (30 6ais) 2 E ©
MOJTYJIb S
SO
p]
SMICTOBHE | 331y | v | 3M3 | 3M4 | 3M5 | 3M6
MOJTYJIb
Bcboro 15 15 15 15 15 15 10 | 100
JlaGopaTopHi 10 10 10 10 10 10
CPC 5 5 5 5 5 5
HlIxajna oninoBanuda: HanionajanHa ta ECTS
Cywma GauiB 3a BCi . Ominka 3a HaI[lOHAJILHOIO MIKAJIO0
BUJIY HAaBYAJILHOIL OLSHI;a
. _ ECT JUIsL €K3aMeHY, KypCOBOTO .
AULTEHOCTI POEKTY (poOOTH), IPAKTUKHU JULA ATy
90 - 100 A BIAMIHHO
82-89 B 5
74-81 C A100pe 3apaxOBaHO
64-73 D 3aJI0BITBHO
60-63 E 8
HE3a0BIJIBHO 3 MOYKITUBICTIO HE 3paxoBato 3
35-59 FX A MO>KJTHBICTIO
MOBTOPHOTO CKJIa/IaHHS
MOBTOPHOTO CKJIAJIaHHS
. , HE 3apaxOoBaHo 3
HE33/I0BUIBHO 3 000B’I3KOBUM ,
000B’I3KOBUM
0-34 F MOBTOPHUM BHBUYEHHSIM
. MOBTOPHUM BHBUYCHHSIM
JUCIUATUTIHA .
JMCIUTUTIHA

13. Meroanune 3a0e3me4yeHHs

1. Muxonaiiuuk M.H., ®ak B.I'. JlaGopatopuuii npaktukym 3 ¢i3uku. Yactuna [. Ymans:
Kominentp, 2006. — 289 c.

2. KoamwoB JI.€., Mukomnaituyk M.H, ®ak B.I'. JlabopatopHuii npaktukym 3 ¢izuku. YactuHa 2.
Enextpoaunamika. Ontuka. ATomHa ¢i3uka: HaByansHuit mOCiOHUK /Ui CTYIEHTIB. — YMaHb: "Anmi",
2007. — 208 c.

3. Muxkomnaituyk M.H. 36ipHuk 3aaa4 i tecTiB 3 Kypcy “®izuka 3 ocHoBaMH 0i0(i3ukH”. — YMaHb:
Bunasanyo-nonirpadiunuii nentp «Bizasi», 2010.

4. KoanmboB JI. €., Ilo6epexensr I. 1. 3amaui 3 ¢isuku. MeToauuHi BKa3iBKM /10 BHUKOHAHHS
camocTiitHo1 pobotu. - Ymans: BIIL] "Bizasi", 2017. - 80 c.

14. PexomenoBaHa Jjiteparypa

basoBa
1. InpiHNX H.fI., KosanboB JI.€., [To6epexens I.1. dizuka: HaBUaIbHUN TOCIOHUK IS CTYACHTIB. —
Ywmanb: BIIL «BizaBi», 2022. — 169 c.
2. Kyuepyk .M., I'opbauyk [.T. 3araneunii kypc ¢izuku (y 3-x Tomax)Hasu. nocionuk.- K.: TexHika,
19909.
3. Muxomnaitauyk M.H. ®@i3uka 3 ocHoBamu 0io¢i3uku. Hapu.nmociOnuk.-Ymans: YBIII, 2007.-284c.
4. Copnosuii A.L., Jlera }O.I'.OcHoBu (hi3uku 3 3a1auamMu 1 IPUKIIAIAMH iX
po3B’sizyBanH4. - K.: Konzgop, 2003.
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5. Isxon B.M., KosanpoB JI.€., Mukonaituyk M.H. Ocnou ¢i3uku: HaBuansnuii nocionuk / B.M.
Hsxon, JI.€. KoanboB, M.H. Mukomnaituyk. — bpoBapu: «<AH® I'PVII», 2014. 184 c.
Jonomixna

1. Boranpka L.I'. Ta in. 3aranshi ocHoBu ¢izuku /1., Boraneka, JI.b. T'omoBko, A.A. Manspenko, 10.J1
Mentkoscekuil. - K.: JInubigs, 1998. - 480 c.
2. Muxonaituyk M.H. JloBimHukoBi MaTepianu 3 izuku Ta ocHOB Oiodizuku: HaBy mociOHUK. —
VYmanb: «Anmin, 2006. — 114 c.
3. Yomman ILI1. OcroBu ¢i3ukn.-K,: Buma mk., 1995.- 488 c.
4. OI3UYHMAN EKCIEPUMEHT 1 MaTeMaTUuyHui anapat ¢izuku: HaByansHuil mocioHuk. /
Kosanbos JI.€., KpacnoGokuii FO.M., Mapruniok M.T., 3amaxoscbkuii 11.FO. — Kuis: HaykoBuit
cBitT. — 2003. — 94 c.

15. Indopmaniiini pecypcu

1. Enextponnwnii web-xxypaain Physics.com.ua
http://physics.com.ua/
2. Haouna ¢izuka
http:/Avwwv.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. Jlucranrjita ocBita. YMancekuii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caiir kadempr MaTeMaTHKH 1 (Qi3UKU
https://math.udau.edu.ua/
5. Haykona 6i0miorexa Ymancekoro HYC
https:/library.udau.edu.ua/

16. Ilepe3apaxyBaHHsl Ta BU3HAHHSA Pe3yJIbTATIB HABYAHHSA

[lepeszapaxyBaHHs Ta BU3HAHHS Pe3yJIbTaTiB HABYAHHS 3 AUCIUILTIHU «Di3nuka» abo okpemoro ii
eJleMeHTa BiJI0yBaeTbcad BIANOBIAHO A0 [lojokeHHS NpPO MOPSIOK BU3HAHHSA B YMaHCbKOMY
HaI[lOHAJILHOMY YHIBEPCUTETI CaJiBHHUITBA pE3yJbTaTiB HaBYaHHS, OTPUMAHUX Yy HedopMaabHIN
Ta/abo iHpOpMaIbHIi OCBITI.

3100yBayl BUIIOI OCBITH MalOTh NPAaBO HAa BU3HAHHS Pe3yJbTaTiB HaBUaHHS B HeopMaibHIN Ta
iHpopManbHIlM OCBITI (KypcH HaBUaHHS B IIEHTPAX OCBITH, KypCH IHTEHCHBHOT'O HaBYaHHS, CEMIHAPH,
KOH(epeHIlii, OoJIMIIaa, KOHKYpCH HAyKOBHUX poOOIT, JITHI YW 3UMOBI LIKOJIM, O13HEC-ILKOJIH,
TPEHIHTHU TOII0) B 00Cs31, IO 3arajioM He nepeBullye 25 % OCBITHBOI MPOTPaMH).

17. oniTuka akaxeMiuyHOl 100poYecHOCTI

Y mpoueci HaB4aHHS 3 AUCHMIUIIHM «Di3MKa», CTYIEHTH MOBUHHI JOTPUMYBATHUCS
BCTAaHOBJICHUX IpaBWJ akKaJeMiuHoi JoOpodecHocTi, BH3HaueHuX Kojgekcom no0podecHOCTI
YMaHCBKOTO HalllOHAJIBHOIO YHIBEPCUTETY caaiBHULTBA. [Ipu migroroBmi pedepariB, BUKOHAHHI
1HAMBITyalbHUX HAayKOBO-JIOCIHIHUX 3aB/iaHb, a TaKOX IiJ 4ac MPOBEIEHHS KOHTPOJBHUX 3aXOiB
OYIKYETHCS, 1110 BCl poOOTH MOJaHi CTYyJEHTaMH OyAyTh IXHIMHU OPHUTIHAJIbHUMH JOCIIIKEHHSMU Ta
MipKyBaHHSIMH.

Byab-aki BUIM TMOpYIIEHHS aKaJeMI4HOi TO0OpOYECHOCTI, 30KpeMa IiariaT, HermpaBOMIpHE
BUKOPUCTaHHA YYyXHX i7ed, ¢anbcudikalis JaHUX YU CHIBYYaCTh y TaKUX MISHHAX, € aOCOJIOTHO
HETIPUITYCTUMHUMU 1 HE TOJIEPYIOThCs. BHUsBIEHHS 03HAK aKaaeMidyHOT HEAOOPOUECHOCT y MUCHMOBIH
POOOTI CTy/IeHTa € MiICTaBOO 1A 11 He3apaXyBaHHS BUKJIalaueM, HE3aJIeKHO B1Jl 00CITY MOPYIISHHS.

3 MeTow 3armobiraHHs MOPYHICHHSM 1 MIJBUIICHHS SKOCTI akaJeMIiYHHX poOiIT, CTyJIeHTam
HACTIHHO PEKOMEHIYETHCSI KOPUCTYBATUCS HAIEKHUMHU aKaJIEMIYHUMHU PecypcamMy Ta iIHCTpYMEHTaMHU
JUIS TIepeBIpKU POOIT HA IUIariaT, a TaKoX 3BEpPTaTHCS 3a KOHCYIbTALISIMH 3 MUTAHb NMPaBUIBHOTO
LUTYBAHHS 1 aKaJIeMIYHOT'O TUChMA.


http://physics.com.ua/
https://moodle.udau.edu.ua/course/view.php?id=143
https://math.udau.edu.ua/
https://library.udau.edu.ua/
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18. 3minm y po0Oouiii nmporpami Ha 2024 pik

OHOBJICHO MEPETiK PEKOMEHI0BAHOT JIITepaTypH.
3po0iieHO KOPUTYBaHHS Y PO3MOALTI OalliB.
YacTKOBO 3MIHEHO CTPYKTYpy Ta HAlOBHEHHS HABYAIbHOI JUCIMIUTIHU BiIIOBIIHO 0

MPOrPaMHHUX PE3yJIbTATiB HABYAHHS Ta KOMIIETEHTHOCTEH.
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