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1. Onuc HaBYAJBHOI JUCHHUILIIHA

HarimenyBanHs nokas-
HUKIB

["ay3sb 3HaHB,
CHEIIaJIbHICTD, PIBEHb
BHILIOT OCBITH,
Ha3Ba OCBITHHOI
nporpaMmu

XapaKTepucTruKa HaBYallb-
HOI JUCLUIUIIHA

nenHna ¢popma
HABYAHHA

3a04Ha Gopma
HABYAHHA

KinekicTh kpeauTiB —3

['any3b 3HaHB!
18 BupoOuuuTBO Ta
TEXHOJIOT1]

O0o0B’s13K0Ba

Monynis — 3 Pik miaroroBku:
3MICTOBUX MOAYJIIB — 6 1-i1 |
[nuBinyanpHe HayKoO-
BO-JIOCIIITHE 3aBJIaHHS CriemiaabHICTb.
_ Hiqanbme HJIaEOM e | 181 Xapqm:iI TEXHOJIOTIT Cemectp
nepeadavyeHo
3arajibHa KUIBKICTb IO- 2-i |
o — 90 Jlexkmii

18 rox. ]

TwxHEeBUX TOAUH UIA
neHHOo1 opMHU HaB-
YaHHS:

ayIUTOPHUX — 3 TOJI.
caMoOCTiitHOT poOoTH
CTyJ€HTa — 3 TOJI.

PiBeHb BHUIIIOT OCBITH.
[TouaTkoBuil piBEHb
(kopoTkwit I_II/IKJ'I) BHIIOI OCBI-
TH

OcBiTHs nporpama:
XapyoBi TEXHOJIOT11

IIpakTHy4Hi, ceMiHapcbKi

JlaGopaTtopHni

24 ron. |

CamocriiiHa podora

48 ron. ]

InauBinyaJjbHi 3aBJaHHA:

Bun xonTpoJto:
€K3aMEH




2. MeTta Ta 3aBAaHHA HABYAJbHOI JUCIHUILIIHHA

Merta: 3parHicTs po3B’s3yBaTH CKJIAIHI ClIELiali30BaHi 3a1a4i Ta MPaKTUYHi IPOOJEMH TEXHi-
YHOTO 1 TEXHOJIOTTYHOTO XapaKTepy, 10 XapaKTEePU3yIOTHCSI KOMIUIEKCHICTIO Ta HEBU3HAYECHICTIO YMOB
y BUPOOHHYUX YMOBAX ITiIIPUEMCTB Xap4OBOi IPOMHCIOBOCTI Ta y MpOIleci HaBYaHHS, IO mependa-
Yae 3aCTOCYBAaHHS TEOPETUYHHX OCHOB Ta METOJIIB XapUOBHUX TEXHOJIOTiH; CTBOpEHHs 0a3u 3HAHb MPO
3arajbHi BJACTHBOCTI 1 3aKOHHM MaTepii IK OCHOBU MPUPOTHUYUX HAYK Ta (yH/IAMEHTY TEXHIKH.

3aBaaHHA:

- JIaTH CTYACHTAM CHUCTEMY 3HaHb, III0 BKJIIOYAE B ce0€ TEOPETUYHI 1 MPAaKTHUYHI OCHOBU (DI3MKHU HA CY-
YacHOMY eTari i1 pO3BHUTKY, sika HeoOX1/1Ha JIJIsl HACTYITHOTO BUBYCHHS CIICHiaIbHAX TUCIIHUILTIH;

- BUBYUTHU (QI3UYHY IPUPOY MPOIIECIB, K1 BUKOPUCTOBYIOTHCS Y MpodeCiiHiil AisUTbHOCTI (haxiBIis;

- (opmyBaTH HAyKOBHIA CBITOTJISA.

Micue AMCHUILIIHM Y CTPYKTYPHO-JIOTIYHIiN cXeMi HiArOTOBKHM 3100yBayiB
BMIIOI OCBITH: HaByanbHa gucuuiuiina «®@isuka» € QyHIaMEHTAILHOK Ta 0a3yeThCs Ha TEOPETUY-
HUX 1 MPaKTHYHUX 3HAHHIX CTYICHTIB, OTPUMAaHUX B 3araJILHOOCBITHIX HAaBYAJIBHUX 3aKjIaJlaX NPy BU-
BUeHHI (Pi3WKH, MaTeMaTUKH, TIPUPOIO3HABCTBA, XiMii. TicCHO TOB’s3aHa 3 AUcHMILTIHaMU «Buma ma-
TeMaTHKay, «XiMis» Ta «Di3UKO-XiMiuHi 1 O10JI0TTYHI OCHOBU 0OpOOKH CHPOBHHIY» OCBITHBOT IPOTpa-
MU Xap4oBi TEXHOJIOTII.

3araJibHi KOMIIETEHTHOCTI:

KO05. 3natHicTh 10 mOMIyKy Ta aHaIi3y iH(OpMAIIii 3 pi3HUX JHKEPEIL.
K06. 3natHicTh o1iHIOBaTH Ta 3a0€3MeYyBaTH SKICTb BUKOHYBAaHUX POOIT.

3MICT MATOTOBKH CTYACHTA 3 (i3HKU CPOPMYIbOBAHUHN y TEPMiHAX PE3YIbTAaTiB HABYAHHS.

IIporpamHi pe3ybTaTH HABYAHHS:

PH 4. YsaBnennst npo o0po0ieHHsI HAYKOBO-TEXHIYHOT iH(opMaIii 3 pi3HUX JPKEpen Yy KOHTEKCTi BH-
pillIeHHS] KOHKPETHUX TEXHOJIOTIYHUX 3aBJ/IaHb.



3. IIporpama HaBYAJBHOI JUCHMILTIHA
3micTroBuii Moayab 1. Mexanika

Tema 1. Bctyn. OcHOBH KIHEMATHKH.

[Ipenmer i meronu ¢isuku. 3B'I30K Kypcy i3 CrelialbHUMU TUCHUIUTIHAMH. ICTOpPist pO3BUTKY.
3HaveHHs (PI3UKHU B CTAHOBJICHH] 1HXeHepa-TexHosora. OCHOBHI 3aBJaHHS KypCy.

Mopneni pi3UdHUX TiJ Yy MEXaHIlli: MaTepiaibHa TOYKa, aOCOIIOTHO TBEpe TiTo. Bumn mexaHid-
HOTO pyxy TBepaoro Tina. Cucrema Bimmiky. [ToHATTS mpo 4ucio cTymneHiB cBoO0IM. XapaKTePUCTUKH
PYXy MaTepianbHOI TOYKH: TPAEKTOpis, NuUIsix, nepeminienss. LBuakicts. IIpuckopenns i iforo ckia-
JOBi: TaHTeHLiaTbHE 1 HOpMallbHE npucKopeHHs. [loBHe npuckopenHs. KyToBi XapakTepuCTHKH pyXY:
KYTOBA IIBU/IKICTh, KyTOBE IIPHCKOPEHHSI.

Tema 2. Jlunamika MaTepiajbHOT TOYKH.

[Tepmmii 3akon HeroToHa. [HepianpHi Ta HEIHEPIiaIbHI CHCTEMH BLJTIKY. MeXaHIYHUNA TPUHIIATT
BigHocHOCTI. Cuia 1 maca. pyruii 3akon Heiotona. Immynsc. [TonarTs Mmexaniunoi cucremu. Tperiit
3akoH HploTOHA. 3aKOH 3MiHM IMITYJIbCY. 3aMKHEHA cHcTeMa. 3aKOH 30€peXeHHs IMITyJIbCy. 3acTocy-
BaHHS 3aKOHIB JIMHAMIKH B MaIlIMHAX 1 MEXaHI3MaxX Xap4oBOi MPOMHUCIIOBOCTI.

Tema 3. Cuun B MexaHnitli. Pobora 1 eHeprisi.

Cumu TsoxiaHSA. ['paBiTamiiiHi B3aemoii. 3aKOH BCECBITHBOTO TsDKiHHA. Bara Tina. BumiproBaHHs
Baru Tijia. 3aJeKHICTh Bary Tijia BiJl IIUPOTH Miclle3HAXOKEeHHs. HeBaromicTs i mepeBaHTaKeHHS.

Cunu npyxHocTi. Jledopmanii npykuux Tin. 3akon ['yka. Mogyns FOnra. [liarpama po3Tsry.

HucurnatusHi crmi. Cuiia TepTs. 30BHIIIHE 1 BHYTpInTHE TepTs. KoedimieHT TepTs.

Mexaniyna po6ota. [lotyxHicTs. PoOoTa cunm TsokiHHA, cuiu IpykHOCTI. KiHeTnyHa 1 moTeHii-
anpHa eHeprii. KoHcepBaTuBHI cuii. 3aKoH 30epe)KeHHS MEXaHIYHOT eHeprii.

Tema 4. Jlunamika o0epTaJIbHOTO PyXy TBEPAOIO Tija.

MowmeHT cumu BigHOCHO Hepyxomoi oci. MomeHT inepiii. Teopema Illreiinepa. Kinernuna enep-
risi ooepranHs. OCHOBHE PIBHSHHS JUHAMIKH 0OepTaIbHOTO pyxXy. MoOMeHT iMmyinbey. 3aKoH 30epe-
KEHHS MOMEHTY imnynbey. [lpunimn aii neHtpudyr, cenaparopis Ta iX 3aCTOCYBaHHS B TEXHOJIOI1Y-
HUX TIpOIIecax.

Baxine. Baxeni nepioro i Apyroro poziB. YMOBH PIBHOBAard BaXKeNiB. 3aCTOCYBaHHS Ba)KENiB Yy
TEXHIIIL.

Tema 5. I'igpoauHamika.

Pyx peanbhoi piaunu. B'sa3kicTs. 3akoH HproToHa U1 cuin BHYTpilHbOTO TepTs. 3akoH Ilya3zeii-
ns. Pyx tin y B'a3kiit pinuHi. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Tedii. KpuTuuHa mBHAKICTD.
Yucno PeitHonpaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYHI KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSIHHS pyXy NPYKMHHOIO, MAaTEMaTH4HOTO, (Pi-
3MYHOTO MAsITHUKIB Ta HOro po3B'sa3ku. EHepris rapMOHIYHUX KOJIHMBAHb.

[Ipupona 3Byky. [lommpenss 3Byky. @i3udHi XapaKTEPUCTUKHU 3BYKOBHUX XBWJIb: IHTEHCHUBHICTD,
4acTOTa, MIBUAKICTh MOIIMPEHHS, €HEeprisl, MOTYXHICTh, TUCK. PIBeHh IHTEHCUBHOCTI 3BYKY: 0Oex 1 je-
uu6en. [lcuxodiznuHi XapaKTepUCTUKU 3BYKOBUX XBHJIb: TYUHICTh, BUCOTA, TEMOP.

VYnerpa3Byk. [Hppa3Byk.
3micToBuii MoayJib 2. MoJiekyJIsipHa (i3MKa | TEpMOAUHAMIKA

Tema 7. OcHOBH MOJIEKYJISIPHO-KIHETUYHOI TEOPIi.

Ineanbuuii ra3. OCHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETHUHOI Teopii ieanbHOro rasy. PiBHSHHA
CTaHy iAeanbHoro ra3y (piBHsHHS Knanelipona-MenneneeBa). 3akoH MakcBeria Al po3noaiily MoJie-
KyJI Ta3y 3a mBHAKOCTAMH. CepeHi JOBXKHHA BUIBHOTO MPOOITy 1 YMCII0 3ITKHEHb MOJIEKYT.

Tema 8. SBuinia nepeHocy B razax.

3aranbHe piBHAHHS nepeHocy. dudysis. BayrpimHe tepta. TemnmonposinHicTs. TemneparypHe
nojie y MSICHUX KOHCEpBax i 4ac iX TepMooOpoOKHU. 3acTOCYBaHHS 3aKOHIB TUQY3ii 1 TEIIOnpoBiI-
HOCTI B Xap4OBHUX TEXHOJIOT1sX. TEerIONpoBIAHICTh 3€PHOBOI MacH.

Tema 9. PeanbHi ra3u, napu i piauau. MonekyJisipHi SBUIIA B PiAXHAX.
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PiBasinus Ban-nep-Baanbca. [30Tepmu peanpHOro rasy. Kputuunuii cTaH pe4oBUHH. 3PiKEHHS
rasiB. BukopucranHus 3pipKeHHX ra3iB Ta HU3bKUX TEMIIEPATYp.

[ToBepxHeBa eHeprist i HOBEpXHEBU HATSAT. [l0BEepXHEBO-aKTHBHI PEYOBHHHU Ta iX 3aCTOCYBaHHSI.

SIBuie 3MOUYyBaHHS Ta HE3MOUYYBaHHS, oro micue y npuponi. Kpaiiosuit kyr. Kaninspsi siBuma.
Jlo1aTKOBHIA THCK ITi]T BUKPUBIICHOIO TToBepxHet0. Dopmynu Jlamaca i XKropena.

Tema 10. da3oBi mepexoau.

BunapoByBanns 1 koHzneHcailis. Bonoricts nositps. ®a3u icHyBaHHs Boau. BoasHa mapa. Hacu-
yeHa napa. [lapmianbauii THCK BoasiHOT mapu. Tuck HacudeHoi napu. Jledinut Bonorocti. AGCoOTHA 1
BiJTHOCHA BOJIOTICTh. OIMHMUIII BOJIOTOCTi. MeToan BUMIPIOBaHHS BOJIOTOCTI. POb JOTpUMAaHHS ONTH-
MaJIbHOT BOJIOTOCTI B XapYOBUX TEXHOJIOTISIX. METOIM KOHTPOJIIO BOJIOTOCTI Ta SIKOCTi 36PHOBOI MacH B
eJIeBaTOpax.

Kumninns. [TnaBnenns 1 kpucramizaris. Cyomimaris. @a3oBa miarpama ctany pedoBuHH. Bukopuc-
TaHHS ABUIIA CyOIiMaIlii 32 BHCOKOBAKYYMHOT'O CYOJIIMAIIfHOTO CYLIIHHS 3€pHA Ta Xap4OBUX MPOIYK-
TiB.

Tema 11. Tlepmmii 3akoH TepMOAMHAMIKH. TeMIOEMHICTD ra3iB.

[Tapamerpu ctany TepMOAMHAMIYHOI cicTeMu. TepMoauHamiuHuil porec. [301p0BaHa, 3aMKHEHA
1 BIIKpHUTa TepMOAMHAMIUHI cucTeMu. TemnoemMHicTh Tina. [Iluroma TeroeMHicTh pedoBUHU. BHYTpi-
IITHS €HEPris TePMOJWHAMIYHOI cucTemH. [[Bi ¢opMu mepemayi eHeprii: KUIbKICTh TEIUIOTH 1 MaKpoC-
KomiuHa pobota. [lepmmii 3aK0H TepMOAWHAMIKH. 3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJMHAMIKU 110
13omporieciB. Axiabatuunuii nporec. PiBusuus [lyaccona. TennoeMHiCTh rasis.

Tema 12. JIpyruii 3akoH TepMoarnHaMiky. EHTpormis.

Hpyrwuii 3akoH TepmoauHaMiku. O60opotHi Ta HEoOopoTHI mpouecu. Teruoswii nuryH. Lukn Ka-
pHO. EnTpomis. 3akoH 3poctanHs eHTpomii. TepMonuHamiuHi moTeHIianu. 3B'130K 3MiHU CTaHAapPTHOT
BIJIbHOT €Heprii 3 KOHCTAHTOIO PiBHOBATH. XIMIUYHHM 1 €NEKTPOXIMIYHUH MTOTEHITIaIIH.
3micToBuiit moay.s 3. Ejnekrpuka

Tema 13. Enexrpocratuka.

B3aemonis Hepyxomux 3apsaniB. 3akoH Kynona. Enextpuune nose Ta floro xapakrepuctuku. Ha-
MPYKEHICTb eJeKTpUUHOro noss. [1oTik BekTopa HanpyxeHocTi. EnekTpuunuii Aumnouis.

Enextpuuna ingykuis. Teopema Octporpaacbkoro-I'aycca. 3acrocyBanns Teopemu Octporpa-
cpkoro-I"aycca i po3paxyHKy €JIeKTPOCTaTUYHUX TOJIB.

Pobota nepemitenns 3apsany B einekTpudHoMy modni. [loreHmian. PisHuig moTeHmiamis. 3B'S30K
HaANpPY>KEHOCTI 3 TOTEHII1aJIOM.

Enepris enekrpuyHoro noJjs Ta ii 06'emHa ryctuHa. EnekrpoemHicTb. [lienekTpuku Ta mpoBiIHU-
KU B €JIEKTPOCTAaTUYHOMY IOJIL.

Tema 14. 3akoHM MTOCTIHHOTO CTPYMY.

Enextpruunuit ctpyMm. Cuia Ta rycTHHA €JIeKTpHUYHOro cTpyMy. Enextpopymiiina cuna. Hampyra.
EnextponposinHicTh 1 omip npoBiaHUKIB. Enextpuyne kono. 3akoH Oma. 3aexHICTh ONOpY MPOBiJI-
HUKA BiJl TEMIIEPATYpH.

TennoBa xis enekrpuyHoro crpymy. 3akoH /xoyns-Jlenua. [Ipasuna Kipxroga. Tepmoenextpu-
yHi siBuia. KonTakTHa pizHuUIls norenianis. Apuie 3eedeka 1 [lenbtre. [Ipunmmn gii TepmMonapu.
3micToBuii MoayJib 4. EfleKTpoMarderusm

Tema 15. MarnitHe nose.

MarnitHa B3aemozis. MaruiTHe nosne. [Haykiis MarHiTHOrO noss. Jlis MarHiTHOroO MoJjst Ha Mpo-
BIJTHUK 13 cTpyMOM. 3akoH Amrepa. 3akoH bio-CaBapa-Jlamaca Ta iioro 3acrocyBanHs. Jliss MarHiTHo-
o TOoJIst Ha 3apsiiy, 1o pyxatoThes. Cuna Jlopenna. Teopema npo MUPKYIALi0 BEKTOpa MarHITHOI 1H-
IOyKLii y BaKyyMi (3aKOH ITIOBHOTO CTpyMY). 3aCTOCYBaHHs 3aKOHY ITOBHOTO CTPYMY JI0 PO3pPaxyHKy Ma-
THITHUX TIOJIB.

MarHsiTHi BnacTuBOCTI pedoBuHH. Jlia-, mapa- 1 pepomarneTuku. [1oTik BeKTOpa MarHiTHOI 1HIyK-
uii. [amykTuBHICTS KOHTYPY. Edext Xomra. MarnitHi 30HIM Ta CemapaTopu.

Tema 16. EnextpomartiTHa iHAYKIIIS.
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OcCHOBHUI 3aKOH €NeKTpOMAarHiTHOI iHayKiii. CaMoiHyKIlis Ta B3aeMoiHaykiis. Tparcdopmaro-
pu. Exepris marniTHOTO 08I Ta ii 00'€eMHA TyCTHHA.

Tema 17. EnexrpoMardiTHi KOJUBaHHS Ta XBHIII.

EnexTpomarHiTHi KOJIMBaHHS 1 XBUJII Ta X BIACTUBOCTI. 3MIHHHIA eleKTpHuHHiA cTpyM. EdexTus-
Hi 3HAYCHHS HANPYTH Ta CUII CTPYMY.

EnexrpudHe K070 3MIHHOTO CTpyMy. EMHICHUH Ta IHAYKTUBHUU omip. Pe3oHaHC cTpymy 1 Hampy-
ru. KonuBanbHuit KoHTYp. PiBHSIHHS enekTpomardiTHoi XBuii. EHepris enekTpoMarHiTHUX XBHIIb. Be-
ktop YMmoBa-IloitaTrHra. BunpomintoBanss qunoss. [lkana enekTpoMarHiTHUX XBHJIb. 3aCTOCYBaHHS
€JIIEKTPOMATHITHUX XBUJIb.

OcHoBu enektponiku. HamiBnposigaukosi npuiaau. [ligcumoBadi. ['eneparopu. EnexkTponHO-
npomeneBa TpyOka. [TpuHimn aii enekTpoHHOro ocumiorpada.
3micToBuii MoayJb S. OnTuka

Tema 18. I'eomerpruuna ontuka. OcHoBU PoTOMETPIi.

OCHOBHI 3aKOHH T€OMETPUYHOI ONTUKU. BinOMBaHHS Ta 3aJJOMJICHHS CBITJIa Ha MEXi JIBOX cepe-
nosuil. [Tokasnuk 3amomnenns. [loBHe BHyTpimHe BinOuBaHHs. [Ipunuumn aii cBitmoBoay Ta (idpoc-
kona. Po3ibHa 3MaTHICTE ONITUYHKUX TIPUITAIIB.

Ceitnosi BenuunHu. CBiTiIoBU# noTik. Cuna cBiTia. SlckpaBicTh. OCBITICHICTb.

Eneprernuni Benmuunan. loTtik BunpomintoBanus. Cuna BunpomiHioBanHs. EHepreTnyuHa sckpa-
BicTh. EHEepreTuuHa OCBITICHICTb.

Tema 19. XBmiboBa onruka.

EnextpomarnitHa npupopa ciia. [arepdepenuis cpitiaa. KorepeHTHICTh 1 MOHOXPOMATHYHICTb
CBITJIOBUX XBHWJIb. ONTHYHA Ta TEOMETPUYHA JIOBXKHUHA X0y IPOMEHIB. MeToIM CIIOCTEepEeKEeHHS 1HTe-
pbepentii citna. udpaxiis citna. [Ipuanun [olirenca-Openens. Judpakmiitaa penritka. OcHOBH
rosnorpadii. lucnepcis cBitia. [Ipuniun aii coekTpaabHOTO IpUIamy.

[Monspu3zanis ceitia. [Ipupoane i monsipuzoBane cBiTIIO0. 3akoH Mamoca. 3akon bprocrepa. On-
tiyHnid auxpoizM. [loasiitHe mpomenesanomnenns. [lonspuszariiini npunaau i nmomsipoinu. OnTuvHa
aKTUBHICTh pedoBUHU. [IpuHuun pobotu nongpumerpa. JocaiakeHHs: 010J0TTYHUX OO'€KTIB 3a JI0MO-
MOTO10 NoJIsipu3aliifHoro mikpockona. [lonsgpumeTpist B Xap4yoBiit TEXHOJIOTI].

Tema 20. KBantoBa onruka.

KBanroBa npupona csitina. ®oton. Maca, imnyssc Ta enepris potoHa. @oTtoenekTpuyHuil eexT.
PiBusnus EitHmnrelina nsa ¢poroedexra. UepBoHa Mexa poToedekry.
3microBuii MoayJsib 6. KBanTtoBa ¢izuka

Tema 21. bynosa i ciektpu aToma.

BbynoBa atoma. BunpoMiHioBaHHS 1 MOTJIMHAHHS €HEprii aToMaMu. JIMCKpETHICTh €HepreTUYHUX
craiB aroma. [Toctynatu bopa.

Tema 22. XBunb0Bi BIaCTUBOCTI YACTHHOK.

Xsuni ae bpoiinsa. CrniBBigHOIEHHST HeBU3HaueHocTell [eiizenOepra. XBuiaboBa (yHKIsS Ta 1l
CTaTUCTUYHUH 3MicT. [I[pHHIMTHN €1eKTPOHHOT ONTUKH. ENEeKTpOHHUI MIKPOCKOTI.

Tema 23. PiBusinus Llpeaunrepa. KBantyBanHs.

PiBusinas Ulpeaunrepa. KantyBanusa. KBanToBi uncna enekrpoHa. ATOMHI cuCTeMH 3 OaraTbMa
enlekTpoHaMu. [IpuHIUI TOTOKHOCTI 01HAKOBUX yacTUHOK. [Tpunimn ITayii.

Tema 24. BnactuBocTi 1 Oy0Ba siipa. PagioakTHBHICT.

XapakrepucTtrka aapa. SAnepHi cumu. [3otomu, 1306apu. Jledekt macu i eHepris 3B'a3Ky. SnepHi
peaxuii noauty i cuaTe3y. [IoHATTS Npo s/1epHy eHEepPreTHKY.

Buau pagioakTHBHOTO BUIIPOMIHIOBAaHHS. 3aKOH pa/iioaKTUBHOTO po3nany. Crana palioakKTHBHO-
ro po3naay. AKTUBHICTb pamionykiiay. [lepion miBposnany. [IpaBuna 3MimeHHs, ps palioaKTHBHUX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OAMHUIN pajioaKTUBHOCTI. B3aeMomist pagioakTHBHOTO BHU-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapH1 YaCTHHKH.

Knacudikaris enemeHTapHUX 4acTUHOK. KBapKku. XapakTepUCTHUKH 1 B3a€EMOIisl KapKiB.



4. CTpyKTYpa HABYAJIbHOI AMCIUILIIHA

HazBu 3micToBUX

Kinekicts rogua

neHHa hopma

3aouna dhopma

MOJIYJIIB 1 TEM | YChOTO y TOMY YHUCIi yCBhOI'O y TOMY 9HCII
7 | m | nab | 117 | C.p. a| m | 7ab | 117 | C.p.
1 2 314|567 8 9/10| 11 | 12 | 13

Monayas 1

3microBuii MmoayJasb 1. Mexanika

Tema 1. Bemyn.
Ocnosu xinemamu-
KU.

1

1

Tema 2. Jlunamixa
mamepianbHoi mo-
UKU.

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

Tema 4. /lunamika
00epmanbHO20 pyxy
meep0o02o mina.

Tewma 5. I'iopoou-
HaMIKA.

Tema 6. Mexaniuni
KoaugauHs. Axyc-
MuKa.

Paszowm 3a 3micToBUM
Moaysem 1

16

4 6

6

3microBuii MoayJb 2. Monekynapha pizuka i mepmoounamika

Tewma 7. Ochosu mo-
JIeKYIAPHO-
KIHemuy4Hoi meopii.

2

1

1

Tewma 8. fHsuwa ne-
peHocy 8 2azax.

Tema 9. PeanvHi ea-
3u. Monexynsapni
A6UA 8 PIOUHAX.

Tema 10. @aszosi
nepexoou.

Tema 11. Ilepuuii
3aKOH MepMOOUHa-
Mmixu. Tennoem-
Hicmb 2a3is.

Tewma 12. /{pyeuii
3aKOH MepMOoOUHa-
Miku. Enmponis.

Pa3om 3a 3micTOBUM
MoJlyJIeM 2

14




Monayasb 2

3micToBuii Moayasb 3. Enekmpuxa

Tema 13. Enexmpoc-

7 11 6
mamuxd.

TGM?, 14. 3axonu no- 7 1 2 4
CMIUHO20 CIPYMY.

Pa3zoM 3a 3MicTOBUM 14 2 2 10

MoayJem 3

3microBuii MoayJasb 4. Enexmpomaznemusm

Tema 15. Maenimne

5 1 4

nosne.
Tema 16. Enekmpoma-

. . . 4 2 2
CHIMHA THOYKYIsL.
Tema 17. Enekmpoma-
CHIMHI KONUBAHHSA MA 5 1 2 2
XBUJIL.
Pa3owm 3a 3micToBHM 14 5 4 5
Moxaysem 4

Monayas 3

3micToBuii MOAYJIb 5. Onmuka

Tewma 18. I'eomempu-

yna onmuxa. OcHoeu 4 1 3
domomempii.

Tema 19. Xeunvosa 7 1 4 2
onmuxa.

Tema 20. Keanmosa 5 1 2 2
onmuxka.

Pazom 3a 3MicTOBHM 16 3 6 7
MOJYJIEM 5

3microBuii MoayJb 6. Keanmosa ghizuxa

Tema 21. Byoosa i

4 1 3
CneKmpu amomd.
Tema 22. Xeunvosi
1ACMUBOCMIT YACTIU- 4 2 2
HOK.
Tema 23. Pieusanns
LlIpeounecepa. Kean- 3 1 2
MYBAHHSL.
Tewma 24. Bracmueo-
cmi [ 6yoosa siopa. 3 1 2
Paoioakmuenicme.
Tema 25. Enemenma- 5 2
PHI YaCMUHKU.
PazomM 3a 3mMicTOBUM 16 3 2 11

MOJYJIEM 6

Ycboro roauH 90 | 18 24 48




5. Temu ceMmiHAPCHKUX 3aHATH

10

KinepkicTs rogun

;\/r;')[ Ha3Ba Temun JICHHA 3a04Ha
dbopma dbopma
He nepen6aueHo HaBuaIbHUM IIAHOM
6. TeMu NpakTHYHUX 3aHATH
No KinepkicTs rogun
. Ha3Ba Temun JICHHA 3a04Ha
dbopma dbopma
He nepen6aueHo HaBualIbHUM IJIAHOM
7. Temn 1a00pATOPHUX 3aAHATH
No KinekicTs rogun
. HasBa Temun JICHHA 3a04Ha
dbopma dbopma
1 BumiproBaHHS MIBUAKOCTI TiIa METO0M OaTiCTUYHOTO Ma- 2
ATHUKA 3 BUKOPUCTAHHSIM KOMIT IOTEPHOI IPOTPaMHu.
2 BuzHaueHHs MOMEHTIB 1HEPIIil TUJI 3 BAKOPUCTAHHSAM
KOMII'I0TEpHOI IPOrpaMH.
3 BumMiproBaHHS IPUCKOPEHHS BUIBHOTO Ma/IiHHS 32 IOTIOMO- 2
rol0 000POTHOI'O MasITHUKA.
A Busnadyenns koedimienTa B s13k0cTi pianau Merogom Cro- 2
Kca 3 BUKOPUCTAaHHSAM KOMII FOTEPHOI IPOrpaMH.
5 BuzHaueHHs BIIHOIIEHHS TEIUIOEMHOCTEHN Ta3y METOJIOM 2
a/11adaTHYHOr 0 PO3IMIUPEHHS.
6 BuzHaueHHs o1opy MPOBiTHHUKA 32 IOTTIOMOTO0 MIiCTKa TIOC- 2
TIHHOTO CTPYMY.
7 | Bu3HaueHHs 1HAYKTUBHOCTI KOTYIIKH. 2
8 Busznauenns koedimienta Tpancopmariii i koedirieHTa 2
KOpHUCHOI Jii TpaHchopMmaTopa.
9 JlocnipkeHHs iHTepgepeHIlii cBiTia 3a JOIOMOTro0 OlpH- 2
3mMu DpeHenst 3 BUKOPUCTAHHSIM JIa3epa.
10 JochimkenHs audpakiiii cBitia i BA3HAYSHHs Iepioy - 2
(bpaxuiiiHOi peIITKY 3 BAKOPUCTAaHHSM Jia3epa.
11 Bu3HaueHHs KOHIIEHTpaLlii pO3YMHY IIYKPY 32 JOMOMOTOI0 2
MOJISIPUMETPA.
12 BuBueHHs 3aKOHIB 30BHIIIHBOTO (HOTOEPEKTY 3 BUKOPHU- 2

CTaHHSAM KOMII FOT€PHOI IPOTpPaMHu.

Pasom

N
D




8. Camocriiina po6oTa

11

KinpkicTs rogun

Ne
o/ Ha3Ba Temun JICHHA 3a04Ha
dbopma dbopma
1 | XapakTepucTuku pyxy MaTepiajbHOi TOUKH. 1
2 3aKOHH KJIACUYHOI MEXaHIKH. 1
3 HucunarusHi cuian. Mexaniyna po6ora. KoncepBatuHi 1
cvIH. 3aKOH 30€peKEeHHS MEXaHIYHOI EHeprii.
A OcHOBHE piBHAHHS TUHAMIKH 00EPTabHOTO pyXy. MOMEHT 1
IMITYJIBCY. 3aKOH 30€pEKEHHS MOMEHTY IMITYJIbCY.
5 | Pyx peanbnoi pinuau. B's3KicTs. 1
6 ["apMoHiUHI KOJMBaHHS Ta X XapakTepucTUKH. Pi3nyHi xa- 1
PAKTEPUCTUKHU 3BYKOBUX XBUJIb.
OcHOBHE PiBHSIHHS MOJICKYJISIPHO-KIHETUYHOI Teopii 1/1ea-
{ | mpHOTO ra3y. 3akoH MakcBesuia 1yt PO3IOIily MOJICKYIT 1
rasy 3a IIBUJIKOCTSMH.
8 3aranpHe piBHAHHS nepeHocy. Judysis. BHyTpinme Teprs. 1
TermnonpoBiTHICTb.
9 PiBusinas Ban-nep-Baanbca. [ToBepxHeBa eHepris i MoBEp- 1
XHEBUH HaTSIT.
BunapoByBanus 1 koHzaeHcamis. Bomoricte mositps. Ku-
10 | mimns. IlnaBnenns i kpucramizamis. CyOmimamis. da3zosa 1
JiarpaMa cTaHy pe4OBHHH.
11 [lepimii 3aK0H TepMOAMHAMIKU. Aia0aTUYHUI TpolLiec. 1
TennoeMHICTh ra3is.
12 Hpyruii 3akoH TepmoauHaMiku. TerutoBuil nBuryH. Lukmn 1
Kapno. Extpormnis.
ITotik BekTOpa HampyxeHocTi. Enexkrpuunuit qunosns. Teo-
13 | pema Ocrporpancekoro-I'aycca. JlieJeKTpUKH Ta TIPOBI- 6
HUKH B €JIEKTPOCTATUYHOMY IOJI1.
Enextpuunuii crpym. Tepmoenektpuyni siBuina. Konraktaa
14 | pisuuus morenmianis. Ssume 3eedeka i [lenbrhe. [TpuHmmn 4
i1 TepMoOTIapu.
MarnitHe none. Teopema Mpo HMUPKYIIALIIO BEKTOpAa MarHi-
15 | thoi immykmii. MaruitHi BractuBocTi pedoBuHH. EdexT 4
Xoina.
16 3akoH enekTpomarHiTHoi iHaykii. Tpanchopmaropu. Enep- 2
Tisl MAarHITHOTO TTOJIS Ta 11 00'€MHA I'yCTHHA.
EnexTpoMarHiTHi KOJMBaHHS 1 XBWJI Ta iX BJIAaCTHBOCTI.
17 | Enexrpuune KOO 3MIiHHOTO CTpyMy. PiBHSHHS eJeKTpoMar- 2
HiTHOI XBUJIi. OCHOBH €NEKTPOHIKH.
18 OCHOBH1 3aKOHU T€OMETPHYHOI OoNnTUKU. CBITIIOBI BEIHYH- 3
HU. EHepreTnyHi BeITMUMHM.
19 Iarepdepenmis ta nudpaxuis cpitna. Jucnepcis cBiTIIA. 9
IMonsipu3anis cBitiaa. ONTHYHA AKTUBHICTH PEYOBUHH.
20 | KBanroBa npupoaa citia. @oToenekTpuyHui edekT. 2
bynoBa aroma. BumpomiHIOBaHHS 1 TMOTJIMHAHHA EHEPTril
21 | aromamu. JIMCKpeTHICTH €HEPreTHYHMX CTaHiB aToma. Iloc- 3
Tysatu bopa.
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29 Xswi ae bpoitnsa. CriBBiIHOIIEHHS HeBU3HAYeHOCTEH [ eil- 2
3eHOepra. XBmwiboBa (GYHKINIS Ta il CTATUCTHYHUN 3MICT.

23 PiBusiaast Llpenunrepa. KeantyBanus. KBaHTOBI umcna 2
€JIeKTpOoHA. ATOMHI cHCTeMU 3 6araTbMa eJIeKTPOHAMHU.
XapakrepucTrka sapa. Snepni cunu. Snepni peakuii. Buau

24 | pamioakKTUBHOTO BUIIPOMIHIOBAaHHS. 3aKOH pPali0aKTHBHOTO 2
posmany.

o5 Knacudikaris enemenrapaux yactuHok. KBapku. Xapakre- 9
PUCTHKH 1 B3a€EMOJIis KAPKIB.

Pazom 48

9. InauBiAyabHI 3aBIaHHS
He nepen0aueHi HaBYaIbHUM IIJIAHOM.

10. MCTOI{I/I HaBYaHHA

Tpaguuiiini MmeToau (T€XHOJI0TiT) HABYAHHS:

Jlekuist — JOriYHO BUBEpPILEHU, HAYKOBO OOIPYHTOBAHUH 1 CHCTEMAaTH30BaHUM BUKJIAJ IEBHOTO
HayKOBOT'O a00 HAyKOBO-METOJUYHOTO MUTAHHS, LTFOCTPOBaHMH, 32 HEOOX1THOCTI, 3ac00aMH HAOYHO-
CT1 Ta J€MOHCTpali€l0 nocmiAiB. Jlekuis nmokinukana ¢opMyBaTH B CTY/ICHTIB OCHOBH 3HAHb 3 MEBHOI
HAYKOBOI rarysi, a TaK0>k BU3HAYUTH HAIPSMOK, OCHOBHHH 3MICT 1 XapakTep yciX iHIIUX BHU[IB HaBYa-
JBHUX 3aHATh Ta CAMOCTIHHOI POOOTH CTYAEHTIB 3 HaBYAIbHOT AUCLUILIIHY.

JlaGopaTopHe 3aHATTH — BHJ 3aHATTS, Ha SKOMY CTYISHTH ITiJ] KEPIBHULTBOM BHKJIajada
MIPOBOAATH HATYPHI a00 iMITalliiHI €eKCIEPUMEHTH UM JIOCIITU B CHEIialbHO 00JIaJHAHUX HAaBYAIBHUX
nabopaTopisix 3 BUKOPUCTAHHSAM YCTaTKyBaHHS, MPUCTOCOBAHOTO JUII YMOB HAaBYAIBHOTO MPOIIECY.
JIMTaKTUYHOIO METOI0 J1a00paTOPHOro 3aHATTS € MPAKTHUYHE MiATBEP/UKEHHS OKPEMHUX TEOPETHUYHHX
YMiHb Ta HABUYOK pOOOTH 3 1a0OPAaTOPHUM yCTAaTKyBaHHSAM, 00JIaAHAHHAM, OOUUCIIIOBAIBHOIO TEXHI-
KOIO, BUMIPIOBAJIBHOIO anapaTyporo, METOJMKOI0 EKCIEPHUMEHTAIbHUX JOCHIIKEHb y KOHKPETHIN
MpeAMETHIN TaTy3i.

InauBinyanbHi 3aHATTA — nependavyaoTh CTBOPEHHS YMOB Ul HalMoBHIIIOI peasizalii TBOp-
YUX MOYKJIMBOCTEH CTYAEHTIB, K1 BUSABWJIM 0COOJIMBI 3/110HOCTI B HABUAHHI Ta 310HOCTI 10 HAYKOBO-
J0CHiIHOT poOOTH 1 TBOPYOI AisUIbHOCTI. [HAMBIAYyalIbHI 3aHATTS, SIK IPAaBUIIO, IPOBOJATHCS Y Heayu-
TOpPHUI 4Yac 3a OKpeMUM TpadikoM, CKJIaJEeHUM Kapeaporo 3 ypaxyBaHHSIM IMOTPeO 1 MOXKIUBOCTEH
CTY/IEHTA.

InHoBauiiini MeToau (TeXHOJI0TiT) HABYAHHS:

IIpo6aemui Jeknii — HanpaBiIeHI HA PO3BUTOK JIOTIYHOTO MUCIIEHHS CTYJIEHTIB 1 XapakTepu3y-
IOTBCSI TUM, 1110 KOJIO TUTaHb TeMU O0OMEXKYETHCS IBOMA-TPbOMa KIFOUOBUMH MOMEHTAMH; yBara CTy-
JICHTIB KOHIIEHTPY€EThCS Ha Martepiall, sSIKUil He 3HaIIoB BioOpaxKeHHs B migpydHukax. [Ipu Bukia-
JaHHI JISKI[l1 CTYICHTaM Jal0ThCSl MTUTAHHS JJII CAaMOCTIMHOTO PO3MIPKOBYBAHHS, MPOTE JIEKTOP cam
BIJIMOBia€ Ha HUX, HE YEKAIOYH BIAMOBiIeH cTyneHTiB. CucTeMa MUTaHb y X0/l JIEKI[il CIOHYKAa€ CTY-
JICHTIB CKOHIIEHTPYBATUCS 1 TOYATH aKTUBHO MUCJIMTH B MOIIYKaX MPaBUIbHOI BIAMOBIII.

PoGoTra B Maqmux rpymax — BUKOPHCTOBYETbCS 3 METOIO aKTHBi3alii poOOTH CTYIEHTIB Hpu
MIPOBEJICHH1 JIabopaTOpHUX 3aHATh. Lle Tak 3BaHi rpynH MCUXOJOTIYHOrO KOMGOPTY, A€ KOXKEH ydac-
HUK BiJIiIrpa€ CBOIO OCOOJHMBY pOJIb 1 MEBHUMHU CBOIMM SIKOCTSIMHU JONOBHIOE 1HIIMX. BUKOpHCTaHHS
11€1 TEXHOJIOTI{ Ja€ 3MOTY CTPYKTYpyBaTH JIabopaTOpH1 3aHATTS 32 GOPMOIO 1 3MICTOM.

11. MeToau KOHTPOJIIO
[NonmoBHM 3aci0 JOCSATHEHHS MOCTABJICHUX ITIeH — KOMOIHAIIIS TOTOYHOTO, MOAYJILHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HaHb CTY/ICHTIB.
[TimcymkoBa OIiHKa CKIAJA€ThCS 3 TMIACYMKOBOI MTOTOYHOI OIIHKHU 1 TMiJICYMKOBOI €K3aMeHallii-
HOI OLIIHKH.
[TimcymkoBa moTo4YHa OIliHKa BKJIIOUA€E Oald 3a BUKOHAHHS Ja0OpaTOPHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOYJIbHUX TECTOBHX 3aBJIaHb.



12. Po3noain 6aJiB, IKi OTPUMYIOTH CTYA€HTH

13

[Torounnii (MOAYIBHUI) KOHTPOJIb

3micToBUN MOIYIH | 3MicTOBUN MOAYIb 2 3MICTORH
MOAYJIb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
2 4 4 4 2 2 2 2 4 2 4 2 2 4
[Tincym-
[ToTounuii (MOAYIBHUN) KOHTPOIb KoBHil Ko- | Cyma
HTPOJIb
3MicToBMI 3MicTOBMI . .
3micToBUM MOIYIb 6
MOAyJb 4 MOJYJIb 5 30 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
2 4 4 2 4 4 1 4 1 2 2

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

IMIxana ominoBanusa: HanmioHaabHa Ta ECTS

Cyma 6auiB 3a Bci Ouirka OmiHka 3a HaI[iOHATBHOIO IIKAJIOI0
BHIIM HABHAJIPHOL ECTS IUIsL €K3aMEeHY, KypCOBOTO IPO- -
AVIIBHOCTI eKTy (poboTH), NPaKTUKU Y
90 - 100 A BIIMIHHO

82-89 B oBne
74-81 C A00p 3apaxoBaHO
64-73 D 3aJJ0BLUIHLHO
60-63 E

) ) HE 3apaxoBaHO 3 MOKJIH-

HE3aJ0BUILHO 3 MOYKJIMBICTIO .
35-59 FX BICTIO ITOBTOPHOTO CKJIa-
MOBTOPHOTO CKJIa/IaHHS
JTaHHS
) , HE 3apaxoBaHoO 3
HE3aJ0BIJILHO 3 000B’ I3KOBUM X
000B’13KOBUM TIOBTOP-
0-34 F MMOBTOPHUM BUBYEHHSIM JIUC-
i HHUM BUBYEHHSAM IHUCIH-
LUIUTIHA .
IUTIHA
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Enextponunamika. Ontuka. AToMmHa ¢i3uka: HaBganeHuil mociOHUK /Ui CTYIEHTIB. — YMaHb: "Anmi",
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3. Yomman ILI1. OcroBu ¢i3ukn.-K,: Buma mk., 1995.- 488 c.
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15. Indopmaniiini pecypcu

1. Enextponnuii web-xxypnain Physics.com.ua
http://physics.com.ua/
2. Haouna ¢izuka
http:/AMavww.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. JlucranmiiiHa ocsita. Ymancekuii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caiit xadepy MaTeMaTHKH 1 (i3UKu
https://math.udau.edu.ua/
5. Haykoga 6i0miorexa Ymancekoro HYC
https:/library.udau.edu.ua/

16. 3minm y podouiii nporpami Ha 2021 pik

1. 3miHeHa KIIbKICTh Ja0OpaTOPHUX POOIT Ta CAMOCTIHHOI poOOTH.
2. 3MiHeHHi epetik 1abopaTOpHHUX POOIT.
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