





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, criemianb-
HICTb, OCBITHII p1BEHBD,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepuCcTUKa HaBYalb-
HO1 JUCHUILIIHU

JAeHHa popma
HABYAHHSA

3a04Ha ¢opMma
HABYAHHSA

I'any3b 3HaHb:

OO00B’s13K0Ba

KinbkicTs kpeauTiB —3 | 20 ArpapHi HayKu Ta mpoio-

BOJIBCTBO
Monynis — 3 Pik migroroBku:
3MICTOBHX MOAYJIIB — 6 1-i |
[HnuBinyanbHE HAYKO- : :
BO-/IOCJTIJTHE 3aBJIaHHS Cgemansmcu:

203 CaniBHMITBO Ta BUHOTPA- Cemectp
— HaBYaAJIbHUM IIJIAaHOM HE JApCTBO
nepeoayeHo
3aranpHa KUIBKICTH I'O- 1-i ‘
mua — 90 Jekuil
18 rox. \

TvXKHEBUX TOJHH IS
JeHHO1 (hOpMU HaB-
YaHHS:

ayJIMTOPHUX — 3 TO/I.
CaMOCTIHHOT poOOTH
CTyAE€HTa — 3 TOJ.

OcBITHIi1 piBEHb:
MOYaTKOBUM
(KopoTKmMi 1UKI)

OcBiTHS TIporpama:
CagiBHHUIITBO Ta
BHHOTPAIAPCTBO

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

24 ron. ‘

CamocrTiiiHa podoTa

48 rop. ‘

InguBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
3aJI1K




2. Merta T2 3aBJaHHA HABYAJILHOI AUCIHUILIIHA

Mera: CTBOpEHHS y CTYIEHTIB TEOPETHYHOI 0a3u 3HAHb MPO 3arajibHi BIACTHBOCTI
1 3aKOHU PYXy PEUYOBUHU 1 TIOJIS SIK OCHOBU MIPUPOTHUYNX HAYK Ta QYHIAMEHTY TEXHIKH.

3aBaaHHs: BUBYCHHS 00’ €KTHBHUX 3aKOHOMIPHOCTEH OTOUYIOYOTO HAC CBITY,
3B’A3KIB MK (DI3UYHUMM SBUIAMU; O3HAMOMIJIEHHS 3 CY4YaCHOIO €KCIIEPUMEHTAJ bHOIO
¢$13u4yHOIO anapatypoio, (GOpMyBaHHS HaBUYOK IMPOBEAEHHSA (PI3MYHOrO €KCIEepUMEH-
Ty; (OpMYyBaHHS BMIHHS BUAUISITA KOHKPETHUU (PI3UYHUNA 3MICT y MPUKIAJIHUX 3a/1a-
yax MallOyTHbBOI CHEI1aJbHOCTI.

Micue DMCUMILIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi HMiArOTOBKH 3100yBaviB
BHUIIOI OCBiTH: HaBUabHA quciuiuliHa «Di3uka» € pyHIaMEeHTaIbHOIO Ta 0a3yeThCs
Ha TCOPETHUYHHUX 1 MPAKTHYHHUX 3HAHHSAX CTYJCHTIB, OTPUMAHUX B 3arajlbHOOCBITHIX
HAaBUAJIbHUX 3aKJaJax MpU BUBUYEHHI (i3UKH, MAaTEMAaTHUKH, MPUPOAO3HABCTBA, XIMIi.
TicHO TOB’s13aHa 3 NUCIUILTIHOIO «BuIilla MaTeMaTuka Ta CTBOPIOE HEOOXIIHI Mepe -
YMOBU JJIsl 3aCBOEHHS CTYJACHTaAaMU AUCHUUILIIHU «XiMis OpTraHidHa» OCBITHBOI MpPO-
rpamu CaJliBHUIITBO Ta BUHOTPAAapCTBO.

BuBueHHST HaBYalbHOI MUCHHUILUIIHU Tependadae GOpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB KOMITETEHTHOCTEH:

InTerpanbHa KOMNETEHTHICTH:

31aTHICTh PO3B’A3yBaTH CIELiali30BaH1 3a4a4l i MPaKTUYHI TPOOJIEMH Y MPOILe-
Cl HaBYaHHS Ta Mija 4ac mpodeciiiHoi AISUIBHOCTI B Tally3il IJIOIBHUIITBA, BUHOTpA-
JlapCcTBa 1 OBOYIBHUIITBA.

3arajibHi KOMIIETEHTHOCTI:
3K12. I[ToreHmian 10 MOgaIbIIOro HaBYaHHs

PaxoBi KOMIIETEHTHOCTI:
®K2. 3naTtHICT, OOMpATH Ta BUKOPUCTOBYBATH 0a30B1 3HAHHS 31 CIEIiali30BaHUX II1]I-
PO3ILIIB arpapHoi HayKu y cdepi IIOAIBHUIITBA, BUHOTPAIApCTBA 1 OBOUIBHUIITBA.

3MICT MATOTOBKH CTyAeHTA 3 (i3UKU CPOpMyIbOBAHUN y TepMiHAX Pe3yIbTaTiB
HaBYaHHS.

IIporpamui pe3yJbTaTH HABYAHHA:
ITP4. TloBTOproBaTH pPO3paxyHKH 3a 3aCBOEHHMMH METOAMKAMHU. BHSBISATH 31aTHICTH
IIpaIffoBaTH B KOMaH/I1.

3. IIporpama HaBYAJbHOI JUCHHUILTIHA
3micToBmii moayab 1. Mexanika

Tema 1. Bctyn. OCHOBU KiIHEMaTHKH.

[Ipenmer 1 metoau izuku. 3B'I30K Kypcy 13 3arajibHOOIONIOTTYHUMH 1 CHEIiaIbHUMH JAUCIUILTI-
Hamu. [cTopis po3BUTKY. BHECOK BITUM3HSIHMX Ta 3apYODKHUX YUEHUX Y CTAHOBIICHHS Ta PO3BUTOK (i-
3UKHU. 3HauUeHHs (i3UKU B CTAHOBJICHHI IH)KeHepa-TexHosora. OCHOBHI 3aBJIJaHHSI KYpCY.

Mojeni Gi3MUHUX T Yy MEXaHIll: MaTepiajibHa To4Ka, aDCOJIIOTHO TBepae Tulo. Bumu MexaHiu-
HOTO pyxy TBepaoro Tina. Cucrema Bitiky. IIoHATTS npo uKcno cTyneHiB cBoO0AU. XapaKTepUCTHKH
PYyXy MaTepiajlbHOT TOUKHU: TpaeKTopis, NUIAX, nepeMimeHHs. [IBuakicts. [Iprckopenns i oro ckia-
JIOBI: TaHTeHIlialbHe 1 HopMasbHe mpuckopeHHs. [ToBHe nprckopenHs. KyToBi XapaKTepUCTUKU PyXY:
KyTOBa IIBU/IKICTh, KyTOBE IPUCKOPEHHSI.

Tema 2. Jlunamika mMatepiaabHOI TOUKH.

[eprmii 3akoH HeroToHa. [HepuianbHi Ta HElHEpLiadbHI CUCTEMH BIUTIKY. MeXaHIYHUN MPUHIUI
BitHOCcHOCTI. Cuia 1 maca. pyruii 3akoH Hetotona. Immynec. I[loHATTs MexaHiuHOT cuctemu. Tpertii
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3akoH HpioTOHA. 3aKOH 3MIHM IMITYNIbCY. 3aMKHEHa cUCTeMa. 3aKOH 30epexeHHsI IMITYIbCy. 3aCTOCy-
BaHHS 3aKOHIB TUHAMIKH B MalllMHAX 1 MEXaHI3MaX CUILCHKOTO TOCIOIapCTBA Ta XapUOBOI IPOMUCIIO-
BOCTI.

Tema 3. Cunu B Mmexaniui. PoboTa 1 enepris.

Cunu TspKiHHA. ['paBiTaniiiHi B3aemMoii. 3aKOH BCECBITHBOTO TsDKIHHS. Bara Tina. BumiproBanus
Baru Tija. 3aJIeKHICTh Bard Tila BiJ IIUPOTH MiCIIe3HAX0KeHHs. HeBaromicTs 1 mepeBaHTakeHHSL.

Cumm npyxHocTi. edopmarii npyxaux Tin. 3akoH ['yka. Moayns FOrra. liarpama po3rsry.

JucumarusHi cri. Cuita TepTs. 30BHINTHE 1 BHYTpimHe TepTs. KoedimieHT TepTs.

Mexaniuna po6ota. [ToryxHicTs. PoOoTa crim TsoKiHHS, cviti npyxHOcTi. KiHeTnuHa i moTeHIi-
anpHa eHeprii. KoncepBatuBHi criii. 3aKkoH 30epeKeHHs] MEXaHIYHOT eHeprii.

Tema 4. Jlunamika 00epTaIbHOTO PyXy TBEPAOTO TLIA.

MowmeHT cunu BimHOCHO Hepyxomoi oci. MomenT iHepiii. Teopema Illreiinepa. Kinetnuna enep-
rist ooepranHa. OCHOBHE PIBHSHHS TUHAMIKA O00EPTAIbHOTO pyxy. MOMEHT IMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyabcy. [Tpunnun aii neHTpudyr, cenaparopiB Ta iX 3aCTOCYBaHHS B T€XHOJIOT14-
HUX TIpoIiecax.

Baxine. Baxkeni nepiioro i Apyroro pofdiB. YMOBHU PIBHOBArd BaXKeNiB. 3aCTOCYBaHHS BaXKEIIB y
TEeXHIIIL

Tema 5. T'igponuHamika.

Pyx peanbhoi pinunau. B's3kicTs. 3akoH HeloToHa /U1 cunm BHYTpiHbOTO TepTs. 3akoH [lyaszeii-
ns. Pyx tin y B'a3kiit piguni. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTHuHa MIBUAKICTD.
Yucno Peltnosbaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMoHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSIHHS pyXy IpYKMHHOTO, MAaTEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHepris rapMOHIYHUX KOJIMBaHb.

[Ipupona 3Byky. [lommpenns 3Byky. Di3MuHI XapaKTEPUCTUKU 3BYKOBUX XBHJIb: IHTEHCHUBHICTb,
4acTOTa, MBUKICTh MOIIUPEHHS, €HEPTis, OTY)XHICTh, TUCK. PIBEeHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
nuben. [TecuxodiznyHi XapaKTepUCTHKN 3BYKOBUX XBWJIb: T'YYHICTh, BUCOTA, TEMOD.

VYabTpa3Byk. [HPpa3ByK.

3microBuii MmoayJb 2. MoJiekyasipHa ¢gisuka i TepMOIUHAMIKA

Tema 7. OCHOBU MOJIEKYJIIPHO-KIHETUYHOT TE€OPii.

IneanbHuii ra3. OCHOBHE PIBHSHHS MOJICKYJISIPHO-KIHETUYHOI Teopii igeasbHOrO rasy. PiBHSHHS
CTaHy ifeanbpHOro rasy (piBHsHHs Knanelipona-MenaeneeBa). 3akoH MakcBesuia [iisi po3MHoJIiTy MoJie-
KyJ raszy 3a mBuIKocTsIMU. CepeaHi TOBKHHA BUTBHOTO MPOOITY 1 YKCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. fIBuina nepeHocy B razax.

3aranpHe piBHsAHHA TepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBimnict. TemmepaTypHe
rmoJie y M'ICHHX KOHCEpBax IiJ yac iX TepMOooOpoOKH. 3acTOCYBaHHS 3aKOHIB AUQY3ii 1 TEIIOMPOBII-
HOCTI B Xap4OBHX TEXHOJIOTIsIX. TeIIONpoBiIHICTh 3€PHOBOT MacH.

Tema 9. Peanbni raszu, mapu 1 piguau. MoseKyssipHi SBHINA B piTUHAX.

PiBusinas Ban-nep-Baanbca. [30tepmu peanbHoro rasy. Kputuunuii cTaH pedyoBUHH. 3pIHKCHHS
raziB. BUKOpuCTaHHs 3piKEHUX ra3iB Ta HU3bKUX TEMIIEPaTYP.

[ToBepxHeBa eHepris i MOBEpXHEBUH HATAT. [loBEpXHEBO-aKTUBHI PEUOBHHHU Ta iX 3aCTOCYBaHHSI.

SIBuiie 3MOUYYBaHHSI Ta HE3MOUYBaHHS, oro Miciie y npupoii. Kpaitosuit kyr. Kaninsphi sBuiia.
JlonaTKOBHI THCK ITil BUKpHBIIEHOIO oBepxHero. @opmynu Jlamnaca 1 XKropeHna.

Tema 10. da3oBi nepexoam.

BunapoByBaHHs 1 KoHAeHcanis. Bonoricts nositps. ®asu icHyBaHHs Boau. BoasHa napa. Hacu-
yeHa napa. [lapriansauii THCK BoagHO1 napu. Tuck HacudeHoi napu. Jledinut Bonorocti. AGCOIOTHA 1
BIJTHOCHA BOJIOTICTh. OUHMIII BOJIOTOCTi. MeToau BUMIpIOBaHHS BOJOTrOCTi. Ponb JOTpUMaHHS ONTH-
MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTO/Iu KOHTPOJIIO BOJIOTOCTI Ta SKOCTI 3€pPHOBO{ MacH B
eJIeBaTOpax.
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Kuminns. [TnaBnenns i kpucranizamis. Cyonimaris. @a3oBa iarpama craHy pe4oBUHU. Bukoprc-
TaHHA SBUIIA CyOJiMallii 32 BHCOKOBaKYYMHOTO CYOIIMALIIfHOTO CYIIIHHS 3€pHA Ta XapuOBHX MPOTyK-
TiB.

Tema 11. Ilepumii 3akoH TepMoAUHAMIKH. TemI0EMHICTH ra3is.

[TapameTpu crany TepMoarHaMIYHOI cuctemMu. TepmoanHamigHmiA ipotiec. [301p0BaHa, 3aMKHEHA
1 BiIKpHUTa TepMOAMHAMIUHI cucTeMu. TemnoemHicTs Tina. [lutoma TerumoeMHicTy pedoBuHH. BHYTpi-
IIHS €Hepris TepMoauHaMiuHO1 cuctemu. JIBi GpopMu mepenadi eHeprii: KUIbKICTh TEIJIOTH 1 Makpoc-
KomiyHa po6ota. [lepmmii 3aK0H TepMOAWHAMIKH. 3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJHHAMIKHU JI0
3omporieciB. Axiabarrnunuii porec. PiBusHHs [lyaccona. TerumoemMHICTh Ta3iB.

Tema 12. JIpyruii 3akoH TepMoarHaMIKU. EHTpomis.

Hpyruii 3akoH TepmoauHaMiki. O0opoTHI Ta HeoOopoTHI npouecu. Temnosuii nBuryH. [ukn Ka-
pHO. EHTpomnis. 3akoH 3pocTanHs eHTpomii. TepmMoauHamMiuH1 MOTEHIIaau. 3B'S130K 3MIHM CTaHAAPTHO1
BUIBHOI €Heprii 3 KOHCTAaHTOO PIBHOBAru. XiMI4HHH 1 €1eKTPOXIMIYHUNA MOTEHIIAH.

3micToBuii moayas 3. Ejekrpuka

Tema 13. Enextpocrartuka.

B3aemonis nepyxomux 3apsai. 3akoH Kymnona. Enekrpuune mose Ta oro xapakrepuctuku. Ha-
MPYKEHICTh eleKTpu4HOoro noss. [IoTik BekTopa HanpyxeHocTi. Enekrpuunuii iumnoss.

Enexrpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBanus teopemu OcTporpa-
chKoro-I"aycca /115 po3paxyHKy €JIeKTpOCTaTHUHUX ITOJIIB.

PoGota mepemitienHs 3apsiay B enexkrpuanomy nodii. [lotenrian. Pi3uuns noreHmiamiB. 3B'a30K
HaIpPYKEHOCTI 3 MOTEHIIIATIOM.

Enepris enexrpuunoro noss Ta ii 06'emHa ryctuna. EnextpoeMHicTh. JliedeKTpUKH Ta MPOBIIHHU-
KU B €IEKTPOCTaTUYHOMY TOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enexrpuunnii ctpym. Cuita Ta TyCTHHA €JIEKTPUYHOTO CcTpyMy. Enexkrpopymiiiina cuia. Hampyra.
EnextpomnpoBinHicTh 1 omip mpoBigHuKiB. EnexTpuune kono. 3akon Oma. 3anexHICTh OMopy MpoBij-
HUKa BiJl TEMIIepaTypH.

Tennosa gis enexTpudHoro crpymy. 3akon Jlxoyns-Jlenna. IIpasuna Kipxroda. Tepmoenextpu-
yHi siBuma. KonraktHa pizauis norenmiatis. SAsuie 3eedeka i [lenbrhe. [Ipuammmn aii Tepmonapu.

3MmicToBuii Mmoayab 4. EjlekTpomarseTtusm

Tema 15. MaruitHe noie.

MarnitHa B3aemosis. MarnitHe nosie. [HayKiisi MarHiTHOTO Mo, [{it MarHiTHOTO TOJIs Ha MPo-
BITHUK 13 cTpyMOM. 3akoH Amriepa. 3akoH bio-CaBapa-Jlamnaca Ta fioro 3acrocyBanHs. Jliss MarHitHo-
o MoJisl Ha 3apsiau, mo pyxaotbes. Cuna Jlopenna. Teopema npo MUpKyIsALi0 BEKTOpa MarHiTHOT 1H-
IyKIii y BakyyMi (3aKOH IIOBHOTO CTPYMY). 3aCTOCYBaHHSI 3aKOHY IIOBHOTO CTPYMY JI0 PO3PaXyHKY Ma-
THITHUX TOJIB.

MarnitHi BnactTuBocTi pedoBuHu. Jlia-, mapa- i pepomarueruku. [1oTik BeKTOpa MarHiTHOI IHAYK-
uii. [nagyktuBHicTs KOHTYpY. Edhext Xoima. MaruiTHi 30HIU Ta cenapaTopu.

Tema 16. EnekTpoMaruaiTHa iHIYKITiS.

OCHOBHUH 3aKOH eNeKTpoMarHiTHOi iHaykuii. CaMoiHIyKIlig Ta B3aeMoiHayKiig. TpaHncdopmaro-
pu. Enepris maruitHoro noJs ta ii 06'eMHa rycTHHA.

Tema 17. EnekTpomMarHiTH1 KOJTHBaHHS Ta XBUJIL.

EnextpomarHiTHi KOJMBaHH 1 XBUJII Ta iX BJACTUBOCTI. 3MIHHUN enekTpuyHuid cTpyM. Edexrus-
Hi 3HAYCHHS HAIPYTU Ta CUJIU CTPYMY.

EnexktpuuHe KoJI0 3MIHHOTO cTpyMy. €MHICHUH Ta IHIyKTUBHHUH ollip. Pe3oHaHC cTpyMy 1 Hampy-
ru. KonuBanbHuil KOHTYp. PIBHSHHS eneKTpoMarHiTHOI XxBuiii. EHepris enekTpoMarHiTHUX XBUJb. Be-
krop YmoBa-Iloitntunra. BunpomintoBanus aunosns. llkana enekTpoMarHiTHUX XBHJIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.
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OcnoBu enextponiku. HamiBrnpoignukoBi npunaau. IlincwmoBayi. 'eneparopu. EnexkTponHo-
npoMeHeBa TpyOka. [IpuHIun aii eeKTpOoHHOTO ocmiorpada.

3MmicToBuii MoayJb S. OnTHKa

Tema 18. 'eomerpuuna ontrka. OCHOBU (HOTOMETPII.

OCHOBHI 3aKOHHM T€OMETPUYHOI ONTHUKU. BinOMBaHHS Ta 3aJIOMJICHHS CBITJIa HA MEXI JBOX cepe-
nosuil. [Tokasauk 3amomiieHs. [loBHe BHyTpintHe BimOuBaHHs. [IpuHIMN aii cBiTIoBOAY Ta (hidpoc-
kona. Po3niibHa 3MaTHICTS ONITUYHKX TIPUIATIB.

Caitnoi Benmmunan. CeiTinoBuii noTik. Cuia cBitia. SIckpaBicTb. OCBITICHICTD.

Eneprernuni Benmuunn. [loTik BunpominroBanus. Cuina BUnpoMiHioBaHHs. EHeprernyna sickpa-
BicThb. EHepreTruHa OCBITJICHICTB.

Tema 19. XBunboBa onruka.

EnexrpomarnitHa nmpupona cBitia. [arepdepentisi cBitna. KorepeHTHICTh 1 MOHOXPOMATHYHICTh
CBITJIOBUX XBMWJIb. ONTHYHA Ta T€OMETPUYHA JIOBKHUHA XOJly IPOMEHIB. MeTo1 CocTepeKeHHsI HTe-
pbepenuii citna. Audpakuis csirna. [Ipunnun Itoiirenca-Openens. Judpaxmiiina pemrirka. OcHOBU
rojorpadii. J{ucnepcis cpitia. [IpuHuun aii cnekTpaabHOro Ipuiany.

[onapuzanis ceitna. [lpupoane 1 monsipusoBane cBitio. 3akoH Maioca. [lonspu3anist cBitiia Ha
MeXI1 MOJIUTY JABOX JieNeKTpHuKiB. 3akoH bprocrepa. Ontuunuil auxpoizm. [loxagiiiHe mpomeHe3anom-
nenHs. [longpuzamiiiai npuiaay 1 nossipoigu. ONTHYHA aKTUBHICTH pedoBUHU. [IpuHIMI poboTH mo-
nsspumetpa. JlocaimkenHs 610J0TTHHIX 00'€KTIB 3a TOTIOMOTO0 MOJISIpU3AIifHOTO Mikpockotma. [Toms-
pUMETpIs B XapyuOBii TEXHOJOT .

Tema 20. KBanTtoBa ontuka.

KsanToBa mpupoaa csitina. @oton. Maca, immynbc Ta eHepris GpoTtoHa. POTOCTEKTPUIHHUNA €PEKT.
PiBasaus Eitnmnreiina mis poroedekra. UepBoHa mexa Goroedekry.

3micToBuii Mmoayan 6. KBantoBa ¢izuka

Tema 21. bynosa i criekTpu aToma.

Bynosa atoma. BunpoMiHtoBaHHS 1 TOTJIMHAHHS €HEPrii aToMaMu. JIMCKPETHICTh €HEPreTHUHUX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBWIHOB1 BIaCTUBOCT1 YaCTHHOK.

Xpwr ne bpoiurs. CrhiBBimHOIIEHHS HeBHU3HAUeHOCTeH I'elizeHOepra. XBuiboBa (QyHKIS Ta ii
CTaTUCTUYHUU 3MicT. [IpUHIININ €JIeKTPOHHOT ONTHKH. ENEKTPOHHUI MIKPOCKOTI.

Tema 23. Pisusuans [lpenunrepa. KBantyBanHs.

PiBasuusa lpenunrepa. KpantyBanus. KBaHToBI uncna enexkTpoHa. ATOMHI CHCTEMH 3 OaratbMa
enlekTpoHaMu. [IpHHITUI TOTOKHOCTI OiHAKOBHUX YacTUHOK. [TpuHimm [Tayiti.

Tema 24. BnactupocTi 1 OygoBa sapa. PagioakTHBHICTB.

XapakTepucTuka sapa. Snepni cuu. [3otonwu, i306apu. Jledekt macu i eHepris 3B's3Ky. SnepHi
peaxkiii moainy i cuate3y. [IoHATTS PO AACpPHY CHEPreTUKY.

Buau pagioakTHBHOTO BUIIPOMIHIOBAaHHsI. 3aKOH pajiioaKTUBHOTO po3nany. Crana pajaioakKTUBHO-
ro posmnaay. AKTUBHICTH pamionykminy. Ilepion miBpo3naay. [IpaBuiia 3MimieHHs, psa pagliOaKTHBHUX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIMHUIN pagioaKTUBHOCTI. B3aemomis pagioakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapHi YaCTUHKH.

Knacudikaris enemenTapHux yacTuHok. KBapku. XapakTepucTuKu i B3aeMOIisl KapKiB.



4. CTpyKTYpa HABYAJIbHOI JMCHUILIIHU

KinpkicTh rogus

HazBu 3micToBuXx neHHa Gpopma 3aouHa gopma
MOJYNIIB 1 TEM | YCHOTO y TOMY YHCII1 YCBOTO y TOMY YHCII1
a1 | 0 |7ab | [ | c.p. a| n | nab | iHAa | c.p.
1 2 3|4, 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

4

8

3microBuii Moayab 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




MoayJs 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexmpo- 7 1 5 4
cmamuxka.

Tewma 14. 3axonu
nOCMIUHO20 cmpy- 7 1 2 4

M.

Pa3omMm 3a 3MicTOBUM 14 2 4 8
MoJysem 3

3microBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

5 1 4
noie.
TeMa. 16. E.Jzekmpf)- 4 1 2 1
MA2HIMHA IHOYKYIA.
Tema 17. Enekmpo-
MASHIMHI KOJTUBAHHS 5 1 2 2
ma xeuni.
Pazowm 3a 3micTOBUM 14 3 4 7
Moayiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomem-
puuna onmuxa. Oc- 4 1 2 1
HOBU (homomempii.

Tema 19. Xeunvosa

7 |1 2 4
ONnmuKa.
Tewma 20. Keanmosa 5 1 2 2
OnmuKa.
Paszowm 3a 3micToBUM 16 3 6 7
MOJyJIeM 5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i
CHeKmpu amomd.

4 1 3

Tema 22. Xeunvosi
81ACMUBOCI Ydc- 4 2 2
MUHOK.

Tewma 23. Pignannus
IlIpeouncepa. Kea- 3 3
HIMYBAHHSL.

Tema 24. Bracmueo-
cmi i 6yoosa s0pa. 3 1 2
Paoioakmuenicme.

Tema 25. Enemen- 2 5
MAapHi YACMUHKU.

Pa3oM 3a 3micToBUM 16 2 2 12
MOZYyJIEM 6

Ycnoro roaun 90 18 24 48




5. Temu ceMiHAPCBKHUX 3aHATH
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3/

Ha3sBa temu

KinbkicTs roanu

JICHHA
dbopma

3a04Ha
dbopma

He nependayeHo HaBYATBHUM IJITAHOM

6. TeMu NpaKTHYHHUX 3AHATH

3/

Ha3sBa temu

KinbkicTs roany

JICHHA
dbopma

3a04Ha
dbopma

He nepenbaueno HaBuaIbHUM TIJIAHOM

/. Temn 1200paTOPHUX 3aHH

Tb

HasBa temu

KinbkicTh ToanH

JICHHA
dbopma

3a04Ha
dbopma

BumiproBaHHs MBUAKOCTI TiJIa METOJOM OaTICTUIHOTO Ma-
ATHHUKA 3 BUKOPUCTAaHHIM KOMII FOTEPHO1 IPOTPaMHu.
Measurement of body speed by the ballistic pendulum
method using a computer program.

BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM
KOMIT FOT€PHOT MPOTPaMHU.

Buznauenns koedirieHTa B’13K0CTi pimuau MetoioM Cto-
Kca 3 BUKOPUCTAHHSAM KOMIT IOTEPHOT IIPOTPaMH.

BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM
aniabaTUYHOTO PO3ITUPCHHS.

Bu3Ha4yeHHs eNeKTPOEMHOCTI KOHIEHCATOpa PE30HAHCHUM
METOJIOM

BusHaueHHs o1opy MpOBiHHUKA 32 IOTIOMOTOF0 MICTKa TIOC-
TIHHOTO CTPyMY.

BusnaueHHs IHAYKTUBHOCTI KOTYIIKH.

Busznauenns koedimienTa Tpanchopmariii i koedimienTa
KOPHUCHOI 1111 TpaHchopmaTopa.

©O© | 0 |N o | 01| & W DN

Jocmimxenns inTepdepeHIii CBiTia 3a T0MOMOTror OinmpH-
3mu DpeHells 3 BUKOPUCTAHHSIM JIa3epa.

=
o

Jocnimkenus audpakiiii cBiTiaa i BA3HAYSHHs epioy Tu-
(hpakiifHOT PEIIITKY 3 BUKOPUCTAHHSM Jla3epa.

|
|

BusHaueHHs KOHILEHTpAllii pO3YMHY IIYKPY 32 JOMOMOTOI0
MOJISIPUMETPA.

[N
N

BuBueHHS 3aK0HIB 30BHIMIHBOTO (poTOEPEKTYy 3 BUKOPH-
CTaHHSIM KOMII IOTEPHOI MPOTPaAMH.

NN DN NN IINDNDIDNIDN DD DD

Pa3zom

N
~




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
A/ Ha3sa temnu JICHHA 3a04Ha
dopma dopma
1 | XapakrepucTHKH pyXy MaTepiabHOI TOUKH. 1
2 | 3aKOHH KJIIACHYHOI MEXAHIKH. 1
3 JHucunaruHi cuim. Mexaniana po6ora. KoncepBarusHi 3
cri. 3aKoH 30epeKeHH MEXaHIYHO1 eHeprii.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 1
IMIYJbCY. 3aKOH 30€peKXEHHS MOMEHTY IMIYJIbCY.
5 | Pyx peanbHOi pinunu. B's3KkicTs. 1
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3MyHI Xa- 1
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MO Ty MOJIEKYJT 1
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 1
TemnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 oBep- 1
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyGmimarnis. dasosa 1
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 1
TennoemHiCTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 1
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnosns. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoOBi- 4
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus notenianis. SBuie 3eebeka i [lenpThe. [TpuHIwI 4
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIII0 BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 4
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 1
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | EnexrpuuHe K0J0 3MiHHOTO cTpyMy. PIBHSIHHS eJeKkTpomar- 2
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETPUYHOI ONTUKU. CBITJIOBI BENUYH- 1
Hu. EHepreTnyHi BeTMUUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis cimia. 4
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 2
bynoBa atoma. BumpomiHIOBaHHS 1 MOTIJIMHAHHSA €HEpril
21 | aromamu. JIMCKpETHICTh €HEepreTUYHUX CTaHiB atoma. [Toc- 3
Tynatu bopa.
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29 XBwuui e bpoiinst. CriiBBiqHOMIEHHS HeBU3HA4YeHOCTEH [ eii- 9
3eHOepra. XBmiboBa QYHKIIiS Ta {i CTATUCTUYHHIN 3MICT.

23 Pigusinas Llpenunrepa. KsantyBanus. KBanToBi umcna 3
€JIEKTpOHA. ATOMHI CHCTEMH 3 OaraTbMa eJIeKTPOHAMHU.
XapakrepucTuka aapa. Snepni cuu. SnepHi peakuii. Bunu

24 | pajioaKTUBHOTO BUIIPOMIHIOBAHHS. 3aKOH PaIi0aKTHBHOTO 2
po3may.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5
PHUCTHKH 1 B3a€EMO/Iisl KAPKIB.

Pazom 48

9. InauBiAyaJbHI 3aBIaHHS
He nepenbdayeni HaBuaabHUM IJIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHUH, HAYKOBO OOIPYHTOBAHMII 1 cCHCTEMaTU30BaHUM BUKJIAJ IIEBHOTO
HayKOBOTO a00 HayKOBO-METOJMYHOTO MUTAHHS, LTIOCTPOBAHUM, 32 HEOOXIAHOCTI, 3ac00aMU HAaOYHO-
CT1 Ta AeMOHCTpali€ero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapaKkTep ycCiX IHIIUX BHJIIB HaByYa-
JIBHUX 3aHSTHh Ta CAMOCTIHHOT pOOOTH CTYJCHTIB 3 HABYAIBHOI TUCIIATIIIHU.

JlabopaTopHe 3aHATTA — BUJ] 3aHATTA, HAa IKOMY CTYACHTH M1 KEPIBHUITBOM BUKJIaJa-
4a MPOBOATH HATYypHI a00 IMITaIIiTHI eKCTIEPUMEHTH YW JIOCHIIA B CIICIIAIbHO 00aIHAHNX Ha-
BUAJIILHUX JIA0OPATOPIsiX 3 BUKOPUCTAHHSAM yCTaTKyBaHHS, IPUCTOCOBAHOTO JJISi YMOB HaBYallb-
HOTo mnpotecy. JIMIakTUYHOI METOIO JJa0OPATOPHOTO 3aHATTA € MPAKTHUHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTATbHUX
JOCIIKEHb Y KOHKPETHIN TPeIMETHIN ramysi.

InauBinyanbHi 3aHATTA — TIepe0avarOTh CTBOPEHHSI YMOB JIJIsl HAWTIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HAyKOBO-
JOCITITHOT poOOTH 1 TBOPUOT AISNIBHOCTI. [HAMBINYyanbH1 3aHATTSI, SIK MPABUIIO, IPOBOJIATHCS y HEAyTH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHS CTY/ICHTIB 1 XapaKTepH3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIIGHTPYEThCSI HAa MaTepiali, SKUil He 3HAUIIOB BinoOpakeHHs B migpydHukax. [Ipu Buxia-
JaHH1 JIEKII1 CTYJeHTaM Jal0ThCs MUTAHHS AJIS CAaMOCTIHHOTO PO3MIPKOBYBaHHS, MPOTE JIEKTOP caM
BIJINOBi/Ia€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTyaeHTiB. CucTeMa NMUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 MOYaTH aKTUBHO MUCIIUTHU B MOLITYKaX MPAaBUIIbHOT BIAMIOBIII.

PoGoTa B Majux rpynax — BUKOPUCTOBYETHCA 3 METOIO aKTHBi3allii poOOTH CTYACHTIB MpuU
MpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi Ipynu MCUXOJOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BIJIrpae CBOIO OCOOJIUBY POJb 1 MIEBHUMHU CBOIMHU SIKOCTSMH JOIMOBHIOE IHIINX. Bukopuctanus
1i€1 TEXHOJIOTIi 1a€ 3MOT'y CTPYKTYpyBaTH J1a00paTOpHi 3aHATTS 3a (POPMOIO 1 3MIiCTOM.

11. MeToan KOHTPOJIIO
['onoBHMIA 3aci0 HOCATHEHHS MOCTABJICHUX IIiIel — KOMOIHAIliST TOTOYHOTO, MOJIYyJABHOTO Ta Mif-
CYMKOBOTO KOHTPOJIIO 3HaHb CTY/CHTIB.
[TincymMKoBa OLIIHKA CKJIAJIA€ThCA 3 MiJICYMKOBOT MOTOYHOT OLIHKH 1 MiJICYMKOBOT eK3aMeHaliiHOT
OLIIHKH.
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[TincymKoBa OTOYHA OIlIHKA BKIIIOYA€E OaJid 32 BUKOHAHHS JIA0OPATOPHUX, KOHTPOJIBHUX POOIT Ta
0aiu 3a BUKOHAHHSA MOJIYJIbHUX TECTOBHX 3aBIaHb.

KpeautHo-mMonynpHa cucreMa oprasizamii HaBdanbpHoro npoiecy (KMCOHII) nepenbavae moc-
TiliHY caMOCTIiHY poOOTYy CTyJeHTa 3 OBOJIOJIHHS 3HAHHIMHU 1 YMIHHIMH, repeaO0aueHuMH Iporpa-
MO0 HaBYAIBHOTO IPEAMETY, NEPiOANYHY 3BITHICTH MPO 3100yTHI piBEHB MIATOTOBKU IEpe]l BUKIIa-
JadeM, OIIHIOBAHHS BUKJIAIa4eM PIBHS IMirOTOBKU CTYICHTA.

KoHTpoJIb yeIminmHOCT1 CTyIeHTa 3MIHCHIOETHCS 3 BUKOPUCTAHHSAM METOJIIB 1 3ac00iB, K1 BU3HA-
4eHi BueHoto pagoro YHYC.

Pi3Hi BUAM KOHTPOIO (TIOTOYHUH, 3MICTOBO-MOIYIBHHMA, MOYIbHHMA, CEMECTPOBHII) TalOTh MO-
JKJIMBICTh BHKJIAJAau€B1 MIPOAHATI3yBATH SKICTh 3aCBOEHHS CTYJICHTOM 3HaHb, PIBEHb CPOPMOBAHOCTI
HAaBUYOK Ta BMiHb, & CTYICHTOBI 3/IIHCHUTH CaMOAHaJIi3 CBOEI TEOPETHYHOI 1 MPAKTHYHOT IiIrOTOBKH
1, y pa3i notpelu, OTpuMaTH JOMOMOTY BHKJIaJaya, BUIPABUTH MOMUIIKHU.

B ymosax KMCOHII or1iHt00TECS BC1 HaBYAIBHO-TI3HABAJIbHI BUJIM poOOTH cTyneHTa. Oxep-
YKaHHS OLIHKU (PEUTHHIrOBOro 0aiy) 3a KOXHHM BHJ 000B’SI3KOBO1 poOOTH (BUKOHAHHS 1HAUBIAYa-
JBHUX pOOIT, BIIBIIYBAHHS 1 OMPAIOBAHHS JICKI[IH, MPOXOKEHHS TECTOBOIO Ta IHIIMX BUJIIB KOHT-
POJTIO 3 KOYKHOTO 3MICTOBOTO MOJYJIIO 1 MOAYJIIO HABYAJIBHOI TPOTPaMU B IIJIOMY, CKJIaJIaHHS 3aJTIKY)
Mae BiI0yBaTHCs y BIAMOBITHOCTI 0 rpadika HaBYAIBHOIO MPOIECY 3TiHO 3 IHAWBIIYyaJbHUM I1Ja-
HOM HaBYaJbHOI pOOOTH CTYJEHTA.

3a HaBYAJLHUI KypC 32 YMOBU BUKOHAHHS BCIX 000B’A3KOBUX, Iepea0aueHUX HaBYAJIbHOIO MPO-
rpaMolo, 3aBJlaHb CTY/IEHT Moke HabpaTu peiTuHrosux 100 Oanis.

12. Po3noais 0aaiB, siKi OTPUMYKOTh CTY/I€HTH

[ToToyHMi1 (MOAYNIBHUI) KOHTPOJIb
3MiCcTOBUN MOIYINH | 3MICTOBUN MOTYIH 2 3microsuit
MOJIyJIb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[Torounwmii (MOyIbHUI) KOHTPOJIb Cyma
3MicTOBUH 3MicToBMI . .
3MiCTOBUN MOYJb 6
MO1yJb 4 MOJYJb 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.

[Ixkana oninoBauHga: HamioHaabHa Ta ECTS

Cyma 6autiB 3a BCi Ouitika Orinka 3a HalllOHAJTBFHOIO IIKAJIOI0
BUAHM HaB4aJIbHOL ECTS VISl €K3aMEeHY, KypCOBOTO TPO- R
ALLIBHOCTI eKTy (po00TH), IPAKTUKHU y
90 - 100 A BIIMIHHO

82-89 B o6be
74-81 C A00p 3apaxo0BaHO
64-73 D 3aI0BUILHO
60-63 E

. ) HE 3apaxoBaHO 3 MOKIIU-

HE3aJJ0BUTHHO 3 MOXKJIMBICTIO .
35-59 FX BICTIO TIOBTOPHOTO CKJIa-
MOBTOPHOTO CKIIQJaHHSA
JTAHHS
. , HE 3apaxoBaHo 3
HE3aJJ0BUTEHO 3 000B’I3KOBUM ,
000B’3KOBUM HOBTOP-
0-34 F MOBTOPHUM BUBUYEHHSM JIUC-
i HUM BUBUYEHHSIM JIUCIHU-
IUTUTIHHA .
TUTIHU
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15. Indopmaniiini pecypcu

1. Enextponnuiit web-xypnan Physics.com.ua
http:/physics.com.ua/
2. Haouna ¢izuka
http:/Avww.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. Jlucranmiiiia ocsita. YMancekuii HYC
https.//moodle.udau.edu.ua/course/view.php?id=143
4. Caiir kaepu MaTeMaTKH 1 GIBUKH
https.//math.udau.edu.ua/
5. HaykoBa 6i6miotexa Ymancekoro HYC
https./library.udau.edu.ua/

16. 3minu y pobouiii nporpami Ha 2022 pik

1. 3miHeHa KUIbKICTh J1a00opaTOpHUX POOIT Ta CaMOCTIHHOT pOOOTH.
2. 3MiHeHUH nepenik Ja0opaTOPHUX 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/

