





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:
3MICTOBUX MOAYJIIB — 6 1-# ‘ 1-i
[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBAaHHS oLE CHeltllaJ'IBHICTB: Cemectp
— HaBYAJIBHUM IUIAHOM HE KOJIOT1A
nepeadayeHo
3arajibHa KUIbKICTb I'O- 1-i | 1-i1
mua — 90 Jekuil

18 rop. ‘ 6 ron

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

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

OcBiTHI} piBEHbB:
nepunn
(bakamaBpChHKHiA)

OcBiTHS TIporpama:
Exonorisa

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

26 ros. ‘ 6 ron

CamocrTiiiHa podoTa

46 rop. ‘ 78 rox

InauBinyanbHi 3aBIaHHS:

Bun koHTpOIIO:
3aJI1K




2. MeTta T2 3aBJaHHA HABYAJILHOI JUCIHUILIIHA

MerTa: cTBOpeHHs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTUBOCTI 1 3aKOHHU PYy-
Xy PEYOBMHH 1 MOJIS SIK OCHOBHU MPUPOIHNYMX HAYK Ta (PyHIAMEHTY TE€XHIKH, (OPMYBaHHS HAyKOBOT'O
CBITOTJISAY 1 Cy4acHOTO (Di3MYHOTO MHCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTMBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’SI3KiB Mik
(GI3UYHUMU SBUIAMU;. 03HAHOMIICHHS 3 CYYaCHOIO CKCIICPUMEHTAIBHOI0 (BPiI3UYHOIO armapaTyporo, ¢o-
pPMyBaHHS HABUYOK MPOBEACHHS (i3UYHOTO €KCIIEPUMEHTY; ()OpMYBaHHS BMIiHHS BHIUISTH KOHKPET-
HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7adaX MaiiOyTHROT CHIEIiaTbHOCTI.

Micue DMCUMILUIIHM Y CTPYKTYPHO-JOIiYHIH CXeMi HMiArTOTOBKH 3100yBayiB
BHIIIOI OCBIiTH: HaByanbHa muctuiuiina «®Dizuka» € QyHIaMEHTaTBHOI Ta 6a3y€ThCs HA TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSAX CTYAEHTIB, OTPUMaHHUX B 3arajbHOOCBITHIX HaBUaJbHUX 3aKiajax MpU BHU-
BUEHHI (p13UKH, MaTEeMaTUKH, IPUPOJIO3HABCTBA, XiMii. TicHO moB’a3aHa 3 qucuuIuIiHaMu «Buria mare-
MaTHKa» Ta «BcTyn 1o axy 1 0CHOBH HayKOBOI AiSJILHOCTD) OCBITHBOT porpamu Exosoris.

InTerpajbHa KOMIIETEHTHICTh:

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

3arajbHi KOMIIETEHTHOCTI:
3KS8. 3naTHicTh MPOBEJACHHS JOCIIHKEHB Ha BIAMOBIIHOMY PIBHI.

®axoBi KOMIIETEHTHOCTI:
®K3. Po3ymMiHHSI OCHOBHHMX TEOPETUYHUX TOJIOKEHb, KOHIICTII Ta MPUHIUIIIB MaTeMaTHYHUX
Ta COIlATbHO-EKOHOMIYHUX HayK.
3MICT MIATOTOBKH CTyACHTA 3 (i3UKK cHOPMYTLOBAHUH Y TEPMiIHAX PE3YyIbTATIB HABUAHHS.

IIporpamMHui pe3yibTaTH HABYAHHS:

ITP 9. /lemMoHCTpyBaTH HaBUYKH OIIHIOBAHHS HEMeEpen0adyBaHUX €KOJIOTIYHHX MpoOiaeM i1 00-
JyMaHOTO BUOOPY MIISAXIB iX BUPIICHHS.

ITP 21. Ymitu obupatu onTuMaabHI METOAM Ta IHCTPYMEHTANIbHI 3aCO0M TSl POBEACHHS J0C-
JPKEeHb, 300py Ta 00pOOKH TaHUX.

3. Ilporpama HaBYAJBHOI TUCIUILIIHH
3microBuii moayab 1. Mexanika

Tema 1. Bctyn. OcHOBU KiHEMATHUKHU.

[Ipeamer 1 metoau Gi3uKU. 3B'SI30K KypCy 13 3arajibHOOIONOTIYHUMH 1 CIIeHIaTbHUMHU JTUCITUILTI-
Hamu. Ictopist po3BuTKy. OCHOBHI 3aB/IaHHS KYPCY.

Bunu mexanigHoro pyxy tBepaoro tita. Cucrema Biuiiky. [IoHATTS mpo umcio cryneHiB ¢cBobo-
1. XapaKTepUCTUKU PyXy MaTepialbHOI TOYKH: TPAEKTOPIs, IUIIX, nepemimenHs. [IBuakicts. [Ipuc-
KOPEHHS 1 HOr0 CKJIaI0Bi: TaHTeHIlianbHe 1 HopMaibHe npuckopenHs. [loBHe npuckopenns. Kyrosi xa-
PaKTEPUCTUKHU PYXy: KyTOBA IIBUAKICTh, KyTOBE IPUCKOPECHHSI.

Tema 2. Jlunamika MatepiaabHOI TOUKH.

[epmii 3akoH HetoToHa. IHepiianpHi Ta HelHepLiadbHiI CUCTEMH BIUTIKY. MeXaHIYHUNA NPUHIUI
BitHOCcHOCTI. Cuina 1 maca. pyruii 3akoH Herotona. Immynec. [loHATTS MexaHiuHOT cucteMu. Tpertii
3akoH HproTOHA. 3aKOH 3MiHHU IMITyJIbCY. 3aMKHEHA cHcTeMa. 3aKOH 30epeKeHHS IMITYIIbCY.

Tema 3. Cunu B mexaditi. PoboTa i enepris.

Cumm tsoxiaas. ['paBiTamiiini B3aeMoii. 3akOH BCECBITHROTO TsDKIHHs. Bara Tina. BumiproBaHHs
Bard Tila. 3aJIeKHICTh Bard Tilla Bifl IIUPOTH MICIIE3HAX0HKeHHs. HeBaromicTs 1 mepeBaHTaXKeHHSL.

Cunu npyxHocTi. edopmarii npyxHuux Ti1. 3akoH ['yka. Moayns FOnra. liarpama po3rsry.

JucunarusHi cuiu. Cuina TepTs. 30BHILIHE 1 BHYTpilIHE TepTs. KoedimieHT 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. J[unamika 00epTaIbHOTO PyXy TBEPJOTO TLIA.

MowmeHT cunu BifHOCHO Hepyxomoi oci. MomenT inepii. Teopema Illreiinepa. Kinetnuna enep-
riss obepranHs. OCHOBHE PIBHSHHS JUHAMIKH O0OEpTaIbHOTO PyXy. MOMEHT iMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyInbcy. [lpuHimn nii nenTpudyr, cenaparopiB Ta ix 3aCTOCYBaHHS B T€XHOJIOTIY-
HUX Tpolecax.

Baxine. Bakerni mepmioro i Jpyroro pojiiB. YMOBH PIBHOBAarv BaXelliB. 3aCTOCYBaHHS BaXEIIIB Yy
TEXHIIII.

Tema 5. T'igponuHamika.

Pyx peanbnoi pinuau. B's3kicts. 3akoH HproToHa [i1st cvuiti BHYTPIIHBOTO TepTs. 3akoH [lyazeii-
ns. Pyx tin y B'a3kiit pinuHi. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTuuHa MIBUAKICTD.
Yucno PeiiHoubaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSIHHS pyXy IPYKMHHOTO, MATEMaTHYHOTO, (i-
3UYHOTO MasTHUKIB Ta HOTO po3B's3ku. EHepris rapMOHIYHUX KOJIMBAHb.

[Ipupona 3Byky. [lommupenns 3Byky. @i3u4H1 XapaKTEPUCTUKH 3BYKOBHX XBHJIb: IHTEHCHUBHICTD,
4acToTa, MIBUAKICTh MOIIWPEHHS, €HEpris, MOTYKHICTh, TUCK. PIBeHb IHTEHCHUBHOCTI 3BYKY: O€J 1 Je-
uuben. IlcuxodiznuHi XapaKTepUCTUKU 3BYKOBUX XBHJIb: TYUHICTh, BUCOTA, TEMOP.

VYnbrpa3Byk. [HppazByk.
3MmicToBuii Mmoayab 2. MoJiekyJsipHa ¢izuka i TepmoguHamMika

Tema 7. OcHOBU MOJNEKYJIIPHO-KIHETUYHOT TEOPIi.

[neanpauii ra3. OcHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii 1eaqbHOro rasy. PiBHSHHS
CTaHy imeanpHOTO Ta3y (piBHAHHA Knaneiipona-Menzeneera). 3akon MakcBesia i1l po3MoILTy MoJIe-
Ky razy 3a mBuakocTsMu. CepeHi JOBXHHA BUTBHOTO TTPOOITY 1 YMCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. fIBuina nepeHocy B razax.

3aranmeHe piBHSHHA TniepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBigHicTs. TemmneparypHe
rmoJie y M'ICHHX KOHCEpBax IiJ yac iX TepMooOpoOKu. 3acTocyBaHHS 3aKOHIB AU(Dy3ii 1 TETUIONPOBi-
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 rasy. Kputuuauii ctaH pedoBUHU. 3PiHKEHHS
rasziB. BUKopucTaHHs 3piIKeHHX ra3iB Ta HU3bKUX TEMIIEPATYP.

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

SBure 3MouyBaHHS Ta HE3MOUYBaHHs, HOTO Miclie y mpupoi. Kpaiosuit kyr. KaminsapHi 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. [lapmiansHuii THCK BoisiHOT mapu. Tuck HacuueHoi napu. Jledinut Bosorocri. AGCOIOTHA 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.

Kumninns. [TnaBnenns i kpucranizamis. Cyonimanis. ®@a3oBa Jiarpama crany pe4oBuHU. Bukopuc-
TaHHS sIBUIIA CyOJiMallii 38 BUCOKOBAKYYMHOI'O CyOJIIMAIifHOTO CYIIIHHS 3€pHA Ta XapuOBUX MPOIYK-
TiB.

Tema 11. Ilepmmii 3ak0oH TepMOAMHAMIKH. TeMIOEMHICTH ra3iB.

[TapameTpu craHy TepMoarHaMIYHOI cucteMu. TepMoanHamiuHuii po1iec. [30s1b0BaHa, 3aMKHEHa
1 BIIKpUTa TepMOAMHAMIYHI cucTeMu. TemnoemHicTh Tita. [IutoMa TeroeMHicTh pedoBUHHU. BHYTpi-
IIHS €Hepris TepMOoJuHaMiuHOI cucteMu. JIBi popMu mepenadi eHeprii: KUIbKICTh TEMJIOTH 1 MaKpoc-
KoniyHa po6oTa. [lepuinii 3aKkoH TepMOAMHAMIKH. 3aCTOCYBaHHS MEPIIOTo 3aKOHY TEPMOJUHAMIKH 10
BomporieciB. Axiabatnunuii mporec. PiBusHHs [lyaccona. TeroemMHicTh Ta3iB.



Tema 12. JIpyruii 3akoH TepMoAnHaMIKA. EHTpomis.

Hpyruii 3akoH TepmoguHaMiku. O0opoTHi Ta HeobopoTHI mpouecu. Termosuii nuryH. Lukn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTporii. TepMoauHaMiuHi MOTEHIiadH. 3B'I30K 3MIHUA CTaHAAPTHOI
BUIBHOT €Heprii 3 KOHCTAaHTOIO pIBHOBAru. XiMIYHHIA 1 €EKTPOXIMIYHHIA MOTEHIIANH.
3micToBuii moayasb 3. Ejekrpuka

Tema 13. EnexTpocrartuka.

Bzaemonist Hepyxomux 3apsaniB. 3akoH Kymnona. Enexrpuune nose Ta oro xapakrepuctuku. Ha-
MPY)KEHICTh eeKTpUYHOTO 1oJisl. [10TiK BeKTOpa HanmpyXeHOCTi. ENeKTpu4Hui TUIO0Ib.

Enexrpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3acrocyBanus Teopemu OcTporpai-
chKoro-I"aycca i po3paxyHKy eeKTPOCTaTUYHUX TOJIIB.

PoGoTa mepeminieHHs 3apsty B eleKTpuaHOMY 1o, [loTenmian. Pi3Hums moreHmiamis. 3B'I30K
HaINpPY>KEHOCTI 3 MOTEHIIIATIOM.

Enepris enexrpudHoro noss Ta ii 06'emMHa ryctuHa. EnextpoeMHICTh. JlieIeKTpUKH Ta MPOBIAHU-
K{ B €NIEKTPOCTATHYHOMY TIOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta rycTUHA €1EKTpUUHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHicTh 1 onip npoBigHukiB. Enextpuune kono. 3akoH Oma. 3ajiexHICTh ONOPY HPOBIJ-
HUKa BiJl TEMIIepaTypH.

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

Tema 15. MarniTHe 1oJ1e.

MarnitHa B3aemois. MarnitHe nosie. [HayKI(is MaraiTHOTO ToJst. Jliss MarHiTHOTO TOJISL Ha TPO-
BITHUK 13 cTpyMOM. 3akoH Amriepa. 3akoH bio-Caapa-Jlamnaca Ta iioro 3acrocyBanHs. Jliss MarHiTHO-
TO TOJIS Ha 3apsiau, Mo pyxatoTbes. Cuna Jlopenna. Teopema npo MUPKYISIIO BEKTOpAa MarHiTHOI 1H-
IyKIii y BaKyyMi (3aKOH TIOBHOTO CTPYMY). 3aCTOCYBaHHS 3aKOHY IIOBHOTO CTPYMY JI0 PO3pPaxyHKy Ma-
THITHUX TTOJTIB.

MarsiTHi BnacTUBOCTI pedoBuHH. [lia-, mapa- 1 pepomarneTuku. [1oTik BeKTOpa MarHiTHOI 1HIYK-
ii. [aaykTuBHICTh KOHTYPY. Edext Xomma. MarHiTHI 30HM Ta CerapaTopHy.

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 XBHIII Ta X BIACTUBOCTI. 3MIHHUHN eNeKTpUYHUNA cTpyM. EdexTus-
Hi 3HAUCHHS HAIPYTH Ta CUJIU CTPYMY.

Enextpuune K010 3MIHHOTO CTpyMy. €EMHICHUN Ta IHIYKTUBHHM ormip. Pe3oHaHc cTpymy 1 Hanpy-
ru. KonuBanpHuil KOHTYp. PIBHSHHS eleKTpOMarHiTHOI XBuiIi. EHepris elekTpoMarHiTHiUX XBHIIb. Be-
krop Ymosa-IloitHruara. BunpomintoBanns aunosst. [llkana eneKkTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

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

3MmicToBHii Moayab 5. OnTuka

Tema 18. 'eomerpruna ontrka. OcHOBU hoTOMETPIi.

OCHOBHI 3aKOHM T'€OMETPUYHOT ONTHUKU. BinOMBaHHS Ta 3aJOMJIEHHS CBITJIa HA MEX1 JBOX cepe-
noBui. [Tokasnuk 3anominenHs. [loBHe BHyTpiutHe BigOuBaHHs. [IpuHumn nii cirioBoay Ta ¢ibpoc-
kona. Po3ninbHa 37aTHICTE ONTUYHKUX MPUIATIB.

CaitnoBi BenumuuHH. CBiTinoBui NoTik. Cuia cBitia. SckpaBicTb. OCBITIEHICTb.

Eneprernuni Benuuunu. IloTik BunpomintoBanHs. Cunna BunpoMiHioBaHHs. EHeprernuna sickpa-
BiCTh. EHepreTruHa oCBITJIEHICTb.



Tema 19. XBuiaboBa onruka.

Enexrpomarnitna npuposa cBitia. [arepdepeniis ciria. KorepeHTHICTh 1 MOHOXPOMAaTHYHICTh
CBITJIOBHUX XBWJIb. ONITHYHA Ta TEOMETPUYHA JIOBKMHA X0y MPOMEHIB. MeToau CroCTepeXeHHs iHTe-
pbepenii ceitna. Audpakuis citna. [Tpuanun [roiirenca-Openens. Judpakiiiina penrirka. OcHOBU
rosorpadii. ucnepcis citna. [IpuHIun aii COEKTPAIbHOTO TPUITALTY.

[Monspuzanis citna. [Ipupoane i mossipuzoBane cBitino. 3akoH Mamtoca. [lossipusanis cBiTiia Ha
MEXI1 MOJALTY ABOX MAieNeKTpuKiB. 3akoH bprocrepa. Ontuunmii muxpoizm. [loasiline mpomeHe3anoM-
nenns. [lonspusaniiiai npunaay 1 moysipoinu. OnTHYHA aKTUBHICTH pedoBUHH. [IpuHImn pobdotu mo-
nspumerpa. JocnimpkeHas 610J10TT9HUX 00'€KTIB 32 JOTIOMOTO0 HOJSIPU3AIIHHOTO MIKPOCKOTIA.

Tema 20. KBanTtoBa onTuka.

KsanroBa npupoja cBitina. @oton. Maca, immynbe Ta erepris Gpotona. @oToenekTpuaamii eekr.
PiBasinus Eitnmreiina mist poroedexra. UepBoHa mexa Gotoedekry.
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. XBHJILOB1 BIACTUBOCTI YaCTHUHOK.

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

Tema 23. Pisusinns llpenunrepa. KBantyBanus.

PiBusnns Ulpenunrepa. KBantyBannsa. KBaHToB1 uncia enekrpoHa. ATOMHI CHCTeMH 3 OaratbMma
eJIeKTpoHaMu. [IpuHITUIT TOTOXKHOCT1 OAHaKOBUX YyacTHHOK. [Ipuniun ITaymi.

Tema 24. BnactuBocTi 1 OyaoBa sjpa. PagioakTHBHICTE.

XapaktepucTtuka sapa. AnepHi cum. [3oTomwm, i3006apu. [ledekt macu 1 eHeprisa 3B's3Ky. SAnepHi
peaxiii moauty 1 cuate3y. [IoHATTS po SACpHY CHEPTETHKY.

Buam panioakTHBHOTO BHUITPOMIHIOBAHHS. 3aKOH PaJil0OaKTUBHOTO po3many. Crana paaioakTUBHO-
ro po3naay. AKTUBHICTh pamionykminy. [lepion miBpo3nazmy. [IpaBwia 3mimeHHs, psa paaioaKTUBHUAX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIWHUIN paiOaKTUBHOCTI. B3aemomis pagloakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemenTapHi YaCTHHKH.

Knacudikarris enemeHTapHux 4actTuHoK. KBapku. XapakTepUCTHKH 1 B3aEMO/IisI KapKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTh rogus
HazBu 3micToBuXx 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.
Introduction. Basics
of kinematics

Tema 2. /lunamirka
mamepianbHoi mo- 4 1 2 1 3 3
uKu.

Tema 3. Cunu 6 me-
xaniyi. Poboma i 4 1 2 1 3 1 2
eHepeisl.

Tema 4. Jlunamixa
00epmanbHO20 Pyxy 4 1 2 1 3 1 2
meepooco mind.

Tewma 5. I'iopoou-
Hamika.

Tema 6. Mexaniuni
KoaugauHs. Axyc- 1 1 3 3
muxa.

Pasowm 3a 3micToBUM

16 4 6 6 16 2 14
Mojyiem |

3microBuii Moayab 2. Monexynapna ¢izuxka i mepmoounamika

Tema 7. Ocnosu mo-
JIEKYIISAPHO- 2 1 1 3 1 2
KIHemu4Hoi meopii.

Tema 8. Asuwa ne-

1 1 2 2
PEHOCY 6 2a3ax.
Tema 9. Peanvui ea-
3u. Monexynapi 4 1 2 1 2 2
A8UWA 8 PIOUHAX.
Tema 10. @a3zosi 1 1 2 2
nepexoou.
Tema 11. Ilepwuii
3aKOH MepMOOUHQ- 4 1 9 1 4 9 9

Mmiku. Tennoem-
Hicmob 2asis.

Tema 12. [pyeuti
3aKOH MepMOOUHa- 2 1 1 2 1 2
Miku. Eumponis.

Pa3oM 3a 3micTOBHM

14 4 4 6 16 2 2 12
MOJTyJIeM 2




MoayJs 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexmpo- 7 1 5 4 v v
cmamuxa.
Tewma 14. 3axonu
nOCMIUHO20 cmpy- 7 1 2 4 7 7
M.
Pa3om 3a 3micToBUM 14 2 4 8 14 14
MoJyem 3
3microBuii MoayJb 4. Enekmpomaznemusm
Tema 15. Maenimne 5 1 4 3 3
noie.
TeMa. 16. E.Jzekmpf)- 4 2 2 5 3
MazHimHa iHOYKYisl.
Tema 17. Enekmpo-
MA2HIMHI KOUBAHHS 5 1 2 2 4 3
ma xeuJi.
Pa3om 3a 3micToBUM 14 5 4 8 12 9
Moayiem 4
Monyasb 3
3micToBuii MOaYJIb 5. Onmuka
Tema 18. I'eomem-
puuna onmuxa. Oc- 4 4 5 5
HOBU (homomempii.
Tema 19. Xsunvosa 7 1 4 2 6 4
onmuxa.
Tewma 20. Keanmosa 5 1 2 2 5 5
onmuxa.
Paszowm 3a 3micToBUM 16 2 6 8 16 14
MOJIyJIEM S5
3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i 4 1 3 3 3
cnekmpu amoma.
Tema 22. Xsunvosi
81ACMUBOCMI YaC- 4 1 2 1 3 3
TMUHOK.
Tema 23. Pieusauns
IlIpeouncepa. Kea- 3 1 2 3 3
HMYBAHHSL.
Tema 24. Bracmuso-
cmi i 6yoosa s0pa. 3 1 2 4 3
Paoioaxmuenicmeo.
Tema 25. Enemen- 2 5 3 3
MApHi YACMUHKU.
Pa3omM 3a 3micToBUM 16 4 2 10 16 15
MOZYyJIEM 6

Ycnoro roaun 90 18 26 46 90 78




5. Temu ceMiHAPCBKHUX 3aHATH

KinbkicTs roanu

Ha3sBa temu ICHHA 3a04Ha

3/m dbopma dbopma

He nependaueHo HaBUaTBHUM ILJITAHOM

6. TeMu NpaKTHYHHUX 3AHATH

KinbkicTs roany

HasBa temu I€HHA 3a04Ha

3/ dbopma dbopma

He nepenbaueno HaBuaIbHUM TIJIAHOM

/. Temu 1a00paTOPHUX 3aHATH

KinbkicTh ToauH

Hassa temn JIeHHA 3a09Ha

3/m dbopma dbopma

BumiproBaHHs MBUAKOCTI TiJ1a METOJOM OATICTHYHOTO Ma-
1 ATHHUKA 3 BUKOPUCTAHHIM KOMII FOTEPHO1 IPOTPaMHu. 2

Measurement of body speed by the ballistic pendulum
method using a computer program.

BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM
KOMII FOTEPHOT TPOTPaMH.

BumiproBaHHs IPUCKOPEHHS BUILHOTO MAIHHS 32 JI0IIOMO-
ro10 000pPOTHOTO MaSTHHKA.

Buznauenns koedirmieHTa B’13K0CTi piguHu MeTooM CTo-
Kca 3 BUKOPUCTAHHSAM KOMIT FOTEPHOT IPOTPaAMH.

BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM
aniabaTUYHOTO PO3ITUPCHHS.

BusHa4yeHHs eNeKTPOEMHOCTI KOHIEHCATOpa PE30HAHCHUM
METOJIOM

BusHaueHHs omopy MpOBiJHHUKA 32 IOTIOMOTOKO MICTKa IO C-
TIHHOTO CTPyMY.

BusnaueHHs IHAYKTUBHOCTI KOTYIIKH.

Busznauenns koedimienTa Tpanchopmariii i koedimienTa
KOPHUCHOI 1111 TpaHchopmaTopa.

O o N | O |01 W DN

JlocmimkenHs inTepdepeHIii CBiTia 3a J0OMOTror OinpwH-
3mu DpeHells 3 BUKOPUCTAHHSIM JIa3epa.

=
o

Jocnimkenus qudpakiiii cBiTiaa i BA3HAYSHHs epioy JTu-
(hpakiifHOT PEIIITKY 3 BUKOPUCTAHHSM Jla3epa.

|
|

BusHaueHHs KOHILEHTpAllii pO3YMHY IIYKPY 32 JOMOMOTOI0
MOJISIPUMETPA.

[N
N

BuBdeHHs 3aKOHIB 30BHIIIHBOTO (OTOE(HEKTY 3 BUKOPHU-
CTaHHSAM KOMI IOTE€PHOI IPOTPAMH.

NN DN DN IDNIINDNDIDNDIDND DD DN

=
w

Pa3zom

N
(o]
(o]




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
o/ Hassa temu JICHHa 3a04Ha
dopma dopma
1 | XapakrepucTuku pyxy MarepiaibHOT TOUKH. 1 2
2 | 3aKOHHM KJIACUYHOT MEXaHIKH. 1 3
3 HucunaruHi cuimm. Mexaniana po6ora. KoncepBarusHi 3 5
cri. 3aKoH 30epeKeHHS MEXaHI9YHO1 eHepril.
4 OcHoOBHE PIBHAHHS AUHAMIKH 00€pTAILHOTO pyXy. MOMEHT 1 5
IMITYIIbCY. 3aKOH 30€peKEeHHSI MOMEHTY IMITYIIBCY.
5 | Pyx peanbnoi pinuau. B's3KicTs. 1 2
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3uyHI Xa- 1 3
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MOIiTy MOJIEKYJT 1 2
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [dudysis. Buyrpimne Teprs. 1 5
TernnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 3 5
XHEBUH HATSIT.
BumnapoByBanHs 1 koHzAeHcauis. Bousoricte mnositpsa. Ku-
10 | minns. IlnaBnenns i kpuctamizamis. CyOmimaris. ®da3oBa 1 2
Jiarpama cTaHy pe4OBHHHU.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TIPOIIEC. 1 5
TennoemHiCTh rasis.
12 Hpyruii 3akoH TepmoauHamikd. TermoBuit nBuryH. Llukm 1 5
Kapno. Earpormis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnoss. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoBi- 6 7
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus notenianis. SBuiie 3eebeka i IlenpThe. [TpuHIUI 4 7
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | tHOl immykmii. MarHitHi BIacTUBOCTI pevoBHHH. Edekt 4 3
Xomna.
16 3akoH enekTpoMarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 5 3
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
17 EnexTpomMaruitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI. 4 3
Enextpuune K00 3MIHHOTO CTPYMY.
18 OCHOBHI 3aKOHHM T€OMeTpHYHOi onTUKU. CBITIOBI BEIHYU- 4 5
Hu. EHepreTnyHi BeTMYUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis citia. 4 4
Ionsipu3anis cBitiaa. ONTHYHA aKTUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 2 5
bynoBa atoma. BumnpomiHIOBaHHS 1 NMOTJIMHAHHSA €HEpril
21 | atromamu. JIMCKpETHICTh eHEpreTUUHMX cTaHiB aroma. [oc- 3 3
Tynatu bopa.
29 XBuii e bpoiins. CriBBiqHOIIEHHS HeBU3HaUYeHOCTe [ eif- 3 3

3eHOepra. XBuiboBa QyHKIIiS Ta i CTATUCTUYHUIN 3MICT.
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23 Pigusiaas Llpenunrepa. KsantyBanus. KBanToBi umcna 9 3
€JIEKTpOHA. ATOMHI CHCTEMH 3 OaraTbMa eJIeKTPOHAMHU.
XapakrepucTuka aapa. Snepni cuu. SnepHi peakuii. Bunu

24 | pajioaKTHBHOTO BUIIPOMIHIOBAHHS. 3aKOH Pai0aKTHBHOTO 2 3
posmany.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5 3
PHCTHKH 1 B3a€MOJIisl KapKiB.

Pazom 58 78

9. InauBiAyabHI 3aBIaHHS
He nepen6ayeHi HaB4aIbHUM TUTAHOM.

10. MeToan HaBYaAHHS

Tpaauuiiini MmeToau (TeXHO0/10Tii) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMI! 1 cCHCTEeMaTU30BaHUM BUKJIAJ IIEBHOTO
HayKOBOTro a00 HayKOBO-METOJIMYHOIO MUTAHHS, UIFOCTPOBAHUIL, 3a HEOOX1IHOCTI, 3ac00aMi HaOYHO-
CTl1 Ta AeMOHCTpalli€ero nociiaiB. Jlekuis noknrkaHa GopMyBaTu B CTYJIEHTIB OCHOBHU 3HaHb 3 MEBHOL
HayKOBO{ raiy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapakTep ycCiX IHIIUX BHJIIB HaByYa-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHSATTS — BHUJ 3aHATTS, Ha SKOMY CTYACHTH IIiJi KEPIBHHIITBOM BHUKJIagada
MPOBOJIATH HATYPHI 200 IMITAIlilHI €eKCIEPUMEHTH YU JOCIIIN B CTCIIAIbHO 00IaIHAHNX HaBYAIThHUX
abopaTopisix 3 BUKOPUCTAHHIM yCTAaTKYBaHHS, MPUCTOCOBAHOTO JJII YMOB HaBYAJIBHOTO TIPOIIECY.
JIMIakTUYHOIO METOI0 JabOpaTOPHOTO 3aHATTS € MPAKTHYHE MIITBEPIKEHHS OKPEMHUX TEOPETHUHUX
YMIHb Ta HABUYOK pOOOTH 3 JTAOOPATOPHUM YCTAaTKYBaHHSM, OOJIaTHAHHSIM, 00UYHCIIIOBAILHOIO TEXHI-
KO0, BHMIPIOBJIPHOIO amaparyporo, METOJMKOI EKCIEPUMEHTAIBHUX JOCHIKEHb Y KOHKPETHIN
MpeAMETHIN TaTy3i.

InauBinyanbHi 3aHATTA — TIepea0avdaroTh CTBOPEHHST YMOB I HAWIIOBHIIIOT peaji3aiii TBOp-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOJIMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISUTBHOCTI. [HIMBINyanbHI 3aHATTS, SK MIPABUIIO, IPOBOIATLCS Y HEAYIH-
TOPHUHM Yac 3a OKpeMuUM Tpadikom, CKIaAeHUM Kadeaporo 3 ypaxyBaHHSIM MOTPeO 1 MOXKIHUBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToau (TeXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAMHU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha Martepiali, SKMUi He 3HAWIIOB BIIOOpaXeHHS B MiApydHHKax. [Ipu Bukia-
JaHHI1 JIEKI1] CTYJeHTaM Jal0ThCsl MUTaHHS JJIi CAMOCTIMHOIO pO3MIpKOBYBAaHHS, MPOTE JIEKTOP CaM
BIJINIOBiIa€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTyaeHTiB. CucTeMa MUTaHb Y X0/ JIEKI[il CIOHYKa€ CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TIOYATH aKTUBHO MUCJIHUTHU B MOILIYKaX MPaBUIBHOI BIAMOBIIL.

PoGoTa B Majux rpynmax — BUKOPUCTOBYETHCSA 3 METOIO aKTHBI3alii poOOTH CTYAEHTIB MPHU
MIpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi Ipynu MCUXOJIOTTYHOTO KOMMOPTY, e KOXKEH ydac-
HUK BIJirpa€e CBOIO OCOOIUBY POJIb 1 IEBHUMHU CBOIMHU SIKOCTSIMH JIOMOBHIOE 1HIINX. BukopucTaHHs
1i€1 TEXHOJIOTI{ Ja€ 3MOTY CTPYKTypyBaTH J1JaOOpaTOpHi 3aHATTS 32 GOPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® TOCATHEHHS MOCTABJICHUX LUIEH — KOMOIHAIlIS TOTOYHOTO, MOTYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HAHb CTY/ICHTIB.
[TincymKoBa OIliHKA CKJIAaIA€ThCS 3 MiJICYMKOBOT MOTOYHOI OILIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OIIIHKH.
[TincymKoBa MoTOYHA OLIHKA BKJIOYA€ Oajay 3a BUKOHAHHS J1aOOpPaTOpHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOJYJIbHUX TECTOBHUX 3aB/IaHb.
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12. Po3noaiJy 0ajiB, IKi OTPUMYKOTH CTY/IEHTH

[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

13. MeToauuHe 3a0e3ne4eHHs
1. Muxkonaiiunk M.H., ®ak B.I'. JlaGoparopuuii npaktukym 3 ¢izuku. Yacruna 1. Ymans: Komi-
ueHtp, 2006. — 289 c.
2. KosanwoB JI.€., Mukonaituyk M.H, ®ak B.I'. JlabopaTopuuii npaktukyM 3 ¢izuku. Yactuna 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByaneHuii oCiOHUK /Ui CTYAEHTIB. — YMaHb: "Anmi",
2007. - 208 c.
3. Muxonaituyk M.H. 36ipHuk 3agau i TecTiB 3 Kypcy “@i3uka 3 ocHoBaMu 0i0¢i3uku”. — YManb: Bu-
nMaBHUYO-TIoNrpadiaauii meHTp «Bizasi», 2010.
4. Kosanwos JI. €., [To6epexens 1. 1. 3amgadi 3 pizukn. MeroaudHi BKa3iBKH 10 BUKOHAHHS CaMOCTii-
HO1 poboTH. - YMmans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeHa0BaHa JliTepaTrypa
ba3zosa
1. Insianx H.1., KoBanbos JI.€., [To6epexens L.I. dizuka: HaB4aTbHUN NOCIOHUK 7S CTYJCHTIB. —
Ymanb: BIII «BizaBi», 2022. — 169 c.
2. Kyuepyk .M., I'op6auyk I.T. 3aransuuii kypc ¢pizuxu (y 3-x romax)Hasu. nociOnuk.- K.: Texnika,
1999.
3. Muxonaituyk M.H. ®@i3uka 3 ocHoBamu 0io¢izuku. HaBu.nocionuk.-Ymans: YBIIII, 2007.-284c.
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4. Coposwmii A.lL., Jlera FO.I'.OcHoBu (hi3uku 3 3a1auamM 1 IPUKIIAIAMH iX

po3B’s3yBanHs. - K.: Konmgop, 2003.

5. dsxon B.M., KosansoB JI.€., Mukonaituyk M.H. OcnoBu ¢pizuku: HaBuansauii mocionuk / B.M.

Hsxon, JI.€. KoBanboB, M.H. Muxonaituyk. — bposapu: «KAH® I'PVYII», 2014. 184 c.
JlomomizkHa

1. borarpka I.I". Ta in. 3aranshi ocHoBu (isuku /I.I°. Boranpka, /I.b. I'onosko, A.A. Mansapenko, FO.J1

Mentkoscekuil. - K.: JInoigs, 1998. - 480 c.

2. Muxonaitayk M.H. JloBinHukoBi MaTepianu 3 ¢izuku Ta ocHOB Oiodizuku: HaBy mociOHuK. —

YMmansb: «Anmiy, 2006. — 114 c.

3. Yonman ILIT. OcHoBu ¢i3ukn.-K,: Buma mk., 1995.- 488 c.

4. OBUYHAN EKCIEPUMEHT 1 MaTeMaTHuYHu anapar ¢izuku: HaBuansauii mocionuk. / KoBa-
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15. Indopmauniiini pecypcu

1. Enextponnuit web-xypnan Physics.com.ua
http:/physics.com.ua/
2. Haouna ¢izuka
http:/Awvw.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. Jlucranmiitaa ocsita. YMancekuii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caitr kaempu MaTeMaTHKH 1 HBUKA
https://math.udau.edu.ua/
5. Hayxoga Oibmioteka Ymancekoro HYC
https:/library.udau.edu.ua/

16. 3minu y pobouiii nporpami Ha 2022 pik

1. 3miHeHa KUTbKICTh JTabOpaTOPHUX POOIT Ta cCaMOCTIHHOT pOOOTH.
2. 3MiHeHUH meperik 1abopaTopHUX POOIT.
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