





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3b 3HaHb, celiaib-
HICTh, OCBITHIH piBE€Hb

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

KinbkicTe kpeauTiB —4

[Namy3p 3HaHBb!
18 BupoOuuurBo Ta

OO00B’s13K0Ba

TEXHOJIOTT
MonyniB — 3 Pik miaroroBku:
3MICTOBUX MOAYJIB — 6 1-# ‘ 1-i
[HnuBinyanbHE HAYKO-
BO-OCJIIIHE 3aBIaHHs CHGLFiaJ'IBHiCTI:.: Cemectp
— HaByaibHUM iaHoM He | 181 Xapdosi TexHOJIOTII
nepeoayeHo
3arajibHa KUIbKICTb I'O- 2-11 ‘ 2-1
nuH — 120 Jlexmii

30 ros. \ 6 rom.

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

ayJIMTOPHUX — 4 TOJI.
caMOCTIHHOT poOoTH
cTyaeHTa — 4 roj.

OcBiTHIH piBEHbB:
[Tepmmii (OakamaBpChKHiA)

OcBiTHS TIporpama:
Xap4oBi TEXHOJIOTIi

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

34 rop. ‘ 8 rom.

CamocrTiiiHa podoTa

56 ros. ‘ 106 ron.

InauBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
eK3aMecH




MeTa Ta 3aBJaAHHA HABYAJBLHOI JUCIHUILTIHA

Merta: 3parHicTs po3B’si3yBaTH CKIAJHI ClieHiai3oBaHi 3aa4i Ta MPaKTHYHi IPOOJIEMH TEXHi-
YHOTO 1 TEXHOJIOTTYHOTO XapaKTepy, 10 XapaKTEPU3YIOThCsI KOMITJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB
y BUPOOHMYMX YMOBAaX MiANPHUEMCTB Xap4yOBOi MPOMHUCIOBOCTI Ta y MPOIIeCi HAaBYaHHSA, 110 nepeada-
9ae 3aCTOCYBAHHS TEOPETHYHUX OCHOB Ta METOMAIB Xap4OBHX TEXHOJIOTIH; CTBOPEHHS TEOPETHYHOI Oa-
3M 3HaHb MPO 3arajibHi BIACTHBOCTI 1 3aKOHM PYXy PEUOBHHHM 1 MOJIS K OCHOBU MPUPOJAHUYHMX HAYK Ta
(byHIaMEHTY TeXHIKH.

3aBaaHHA:

- JIaTU CTYACHTaM CHCTEMY 3HaHb, III0 BKIIOYA€ B ceOe TEOPETUYHI 1 MPAKTUYHI OCHOBU (i3HKH Ha Cy-
JaCHOMY eTarli ii pO3BUTKY, Ska He0OX1THA I HACTYITHOTO BUBYCHHSI CIICIIAIBHUX JTUCIIUTLTIH;

- BUBYUTH (DI3UYHY NPHPOJIY MPOLECIB, SKi BUKOPUCTOBYIOTHCS Y MPpodeciiiHiid AisTbHOCTI (haxiBIs;

- (opMyBaTH HaYKOBHI CBITOTJISII.

Micue IMCUMILIIHM Yy CTPYKTYPHO-JIOTiYHii cXeMi MiAroToBKH 3100yBaviB
BMIIOI OCBITH: HaBuaibHa jguctuiniina «Pi3uka» € QyHIaMEHTAILHOIO Ta 0a3yeThCs HA TEOPETHY-
HUX 1 IPaKTUYHUX 3HAHHSX CTYIEHTIB, OTPUMAaHUX B 3araJlbHOOCBITHIX HaBYAJbHUX 3aKia/ax Ipu BHU-
BUEHH1 (I3UKH, MAaTEMAaTUKH, IPUPOJIO3HABCTBA, XiMii. TicHO moB’s3aHa 3 qucuuIIiHaMu «Buma ma-
TeMatukay, «XiMis» Tta «Pi3UKo-XiMigH1 1 01010TTYHI OCHOBU OOPOOKHU CHPOBHHMY» OCBITHBOI IIpOrpa-
MU XapyoBi TEXHOJIOTi.

3arajibHi KOMIIETEHTHOCTI:
- 3K1. 3nanHs 1 po3yMiHHS IpeIMETHOT 00acTi Ta mpodeciitHO MisITBHOCTI.
- 3K2. 31aTHICTh BUUTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMHU.
- 3K5. 3maTHICTh 10 MOMIYKY Ta aHaNi3y 1HGOpMAIIii 3 PI3HUX JPKEPEL.
- 3K6. 3gaTHICTh OIliHIOBATH Ta 3abe3meyyBaTH SKICTh BUKOHYBaHUX POOIT.
- 3K7. 3naTHiCTh TpaIoBaTi B KOMaH/II.
- 3KS8. 3maTHiCTh TpaIfoBaTH aBTOHOMHO.
- 3K9. HaBnuku 3aificHeHHS Oe3IeuHo] qIsiIbHOCTI.
- 3K14. 3marHicTh 30epiratu Ta MPUMHOKYBATH MOPAJIbHI, KyJbTypHI, HAYKOBI IIIHHOCTI 1 JOCST-
HEHHS CYCHUILCTBA HA OCHOBI PO3YMIiHHS 1CTOPil Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOT 00a-
CTi, 11 MiCIIs y 3arajbHii CHCTEMI 3HaHb PO MPHUPOJIY 1 CYCIUILCTBO Ta y PO3BHUTKY CYCIUIBCTBA,
TEXHIKH 1 TEXHOJIOT1#, BUKOPUCTOBYBATH Pi3HI BUAU Ta GOPMHU PYXOBOi aKTUBHOCTI JIJIs 3a0e3Iie-
YEHHS 3/I0pPOBOTO CIIOCOOY KUTTSI.

®daxoBi KOMIIETEHTHOCTI:
- ®K8. 3maTHICTh MPOBOJAUTH JOCIIDKCHHS B YMOBaXx CIICIiali30BaHUX J1adOpaTopid sl BUPi-
IIIEHHS MPUKIIATHAX 3a/1a4.

3MiICT MIATOTOBKU CTyAeHTa 3 (Di3UKU CPOpMYITbOBAHUHN y TEpMiHAX pPe3yJbTaTiB HaBYAHHS.

IIporpamui pe3yjabTaTH HABYAHHSA:

- [IPH2. BusBisTu TBopuy iHILIATUBY Ta MiABUIIYBATH CBiil npodeciiiHuil piBeHb NUISIXOM P OA0-
BXKEHHS OCBITH Ta CAMOOCBITH.

- [TPH3. YwmiTtu 3actocoByBaTH iHGOpMaIiiiHI Ta KOMYHIKaILIifHI TeXHOJIOTIT Aist 1H(GOpMAaIiiHOTO
3abe3neyeHHs npodeciiHol iIbHOCTI Ta MPOBEACHHS JIOCTIIKEHb TPUKIATHOTO XapaKTepy.

- [TPHS. 3HaTu HayKOB1 OCHOBU TEXHOJOTIYHUX MPOIIECIB XapUOBUX BUPOOHUIITB Ta 3aKOHOMIPHO-
CTi (i3UKO-XIMIUHUX, OI0XIMIYHUX 1 MIKpOOIOJOTIYHUX MEPETBOPEHh OCHOBHUX KOMIIOHEHTIB ITPO-
J0BOJILYOT CHPOBHMHH MiJ] Yac TEXHOJOTIYHOTO MepepoOIeHHs.

- [IPH6. 3HaTu 1 po3yMiTH OCHOBHI YMHHUKH BIUTUBY Ha MepeOdir MmpoleciB CUHTE3y Ta MeTaboi3-
MY CKJIaIOBUX KOMIIOHEHTIB XapuOBHUX MPOJYKTIB 1 poJib HYTPIEHTIB Y XapuyBaHHI JIIOIUHHU.

- [IPH11. BusHauatu BiAMOBIAHICTh MOKAa3HHUKIB SKOCTI CHUPOBUHH, HamiB(paOpHKaTiB 1 roToBOi
MPOJIYKI[ii HOPMAaTUBHUM BUMOT'aM 3a JOMOMOI'0I0 CY4aCHMX METO/IIB aHami3y (ab0 KOHTPOJIIO).

- [IPH18. MaTu 6a30Bi HAaBUYKHU NPOBEJACHHS TEOPETUYHUX Ta/ab0 €KCIEePUMEHTAIbHUX HAyKOBUX
JOCIIIKEHb, 110 BUKOHYIOThCS 1HUBITyalbHO Ta/abo0 y CKJIaJl HAyKOBOI IPyIH.

- [TPH19. IligBunryBatu edeKTHUBHICTH POOOTH HUISIXOM TMOEIHAHHS CaMOCTIHHOI Ta KOMaHIHOL
poboTu.



2. Tlporpama HaBYAJIBLHOI AMCIUIIIHH
3micToBuiit moayas 1. Mexanika

Tema 1. Bctyn. OCHOBU KIHEMATHUKHU.

[Ipenmer i metomu (izuku. 3B'A30K Kypcy i3 CrelialbHUMH JUCHUILTIHAMU. 3HaueHHS (i3UKH B
CTaHOBJICHHI IH)KeHepa-TexHosora. OCHOBHI 3aBJIaHHS KypCY.

Mopneni GpiBUYHHX TN y MEXaHIIli: MaTepiajibHa TOYKa, aOCOJIOTHO TBepae TuU10. Buan mexaHid-
HOTO pyxXy TBepaoro Tina. Crucrema BiUTIKYy. XapakTepUCTUKU PYXy MaTepiaJbHOI TOUKH: TPAEKTOPIs,
nuisix, nepeminienss. [Buakicts. IIpuckopenHs i HOro CkiIaioBi: TaHreHIIAIBHE 1 HOpMAJIbHE TTPHC-
KopeHHs. KyToBi XapaKTepuUCTHKH pyXy: KyTOBa IIBUAKICTh, KyTOBE PUCKOPEHHS.

Tema 2. Jlunamika MaTepiaabHOI TOUKH.

[Nepmmii 3akoH Herotona. [HepuianpHi Ta HeiHepLiadbHI CUCTEMH BiTIKY. MeXaHIYHUN TPUHIUI
BigHOCHOCTI. Cuna 1 Maca. [pyruii 3akoH Hpiotona. Imnynec. TlousaTTss MexaniuHoi cuctemu. Tperiit
3akoH HproToHa. 3aK0H 3MIHM IMITYJIBCY. 3aMKHEHA CUCTEMA. 3aKOH 30€peKEeHHs IMITYJIbCY. 3acTOCY-
BaHHS 3aKOHIB JIMHAMIKHM B MAaIllMHAX 1 MEXaHI13MaX CUILCHKOTO T'OCIOIAPCTBA Ta XapUYOBOi MPOMHUCIO-
BOCTI.

Tema 3. Cunu B Mmexanini. PoboTa 1 enepris.

Cumm tsoxiaHs. ['paBiTaniiini B3aeMoii. 3aKOH BCECBITHBOTO TsKIHHS. Bara Tina. BumiproBanHs
Baru Tila. 3aJIOKHICTh Bark Tija Bijl IIUPOTH MICIIe3HAX0DKeHHs. HeBaromicTs 1 mepeBaHTaKeHHS.

Cumu npyxHocTi. Jledopmartii npyxuux Tul. 3akoH ['yka. Moayns FOnra. [liarpama po3rsry.

JucunatusHi cum. Cua TepTs. 30BHIMIHE 1 BHYTpinTHe TepTs. KoeditieHT TepTs.

Mexaniuna po6ota. [loTyxHicts. PoOoTa cunu TsokiHHA, cUIM IpykKHOCTI. KiHeTnyHa 1 noTeHii-
anbHa eHeprii. KoncepBatuHi cuiu. 3akoH 30€peXeHHS MEXaHIYHOT €Heprii.

Tema 4. Jlunamika 00epTaILHOTO PyXy TBEPAOTO TiJA.

MowmeHT cumnu BimHOCHO Hepyxomoi oci. MomeHT iHepiii. Teopema Illteitnepa. Kinetnuna enep-
risi o6epranHsa. OCHOBHE PIBHSHHS JTUHAMIKA 00EpPTAIbLHOTO pyxXy. MOMEHT iMIyibCy. 3aKoH 30epe-
YKEHHSI MOMEHTY iMmynbey. [Ipunanun aii neratpudyr, cemapaTopiB Ta iX 3aCTOCyBaHHS B TEXHOJIOT1Y-
HUX Ipolecax.

Baxine. Baxken nepioro i Apyroro poiiB. YMOBHU PIBHOBArd Ba)KeJiB. 3aCTOCYBAHHS BaXKEIIIB y
TEXHIIT.

Tema 5. I'igponuHamika.

Pyx peanpHoi pimunu. B's3kicts. 3akon HproToHA 1Sl CHitM BHYTPINIHBOTO TepTs. 3akoH [lyaseii-
ns1. Pyx tin y B'si3kiil pimuHi. 3akoH Crokca. JlamiHapHa 1 TypOysneHTHa Tedii. KpuTnyHa MBHAKICTS.
Yucio Pelinomnbpaca.

Tema 6. MexaHiuHI KOJTUBaHHS. AKYCTHKA.

I"apMoHIYHI KOJIMBaHHS Ta 1X XapaKTepUCTUKH. PIBHSHHS pyXy MPYKUHHOTO, MAaTEMaTHYHOTO, (i-
3UYHOTO MasiTHUKIB Ta HOro po3B'a3ku. EHepris rapMOHIYHUX KOJIHMBAHb.

IIpupona 3Byky. Ilommupenns 3Byky. ®@i3uyHi XapaKTEpPUCTUKH 3BYKOBHX XBUJIb: IHTEHCUBHICTB,
4acTOTa, MIBUAKICTH MOIIMPEHHS, €HEPris, MOTYXHICTh, TUCK. PiBeHb IHTEHCHUBHOCTI 3BYKY: O€l 1 Je-
uuben. [lecuxodiznuHi XapaKTEepUCTUKU 3BYKOBHUX XBUJIb: T'Y4HICTh, BUCOTA, TEMOP.

VYnbrpa3Byk. [H}pasByk.
3MmicToBuii Mmoayanb 2. MoJiekyjsipHa ¢izuka i TepmoguHamMika

Tema 7. OcHOBU MOJEKYIAPHO-KIHETUYHOT TEOPIi.

IneanbHuit ra3. OCHOBHE PIBHSHHSA MOJIEKYJISIPHO-KIHETHUYHOI Teopii ieanbHoro rasy. PiBHSIHHSA
CTaHy ifeaibHOro rasy (piBHsHHA Knanelipona-Menaeneesa). 3akoH MakcBesuia 11t po3HOJUTy MoJie-
KyJ Ta3y 3a mBHAKOCTAMU. CepellHi JOBXKHHA BUIBHOTO MPOOIry 1 YUCIIO 3ITKHEHb MOJIEKYIL.

Tema 8. SIBuma nepeHocy B razax.

3aranpHe piBHAHHA nepeHocy. [udyszis. BuyrpimHe Tepts. TemnonposinHicTs. TemmnepaTyphe
1oJie y MSICHUX KOHCEpBax IIijl 4ac iX TepMOoOOpoOKHU. 3acTOCYBaHHS 3aKOHIB JUQY3ii 1 TEIIONPOBiI-
HOCTI B Xap4OBUX TEXHOJIOTIX. TernIonpoBiqHiCTh 36pHOBOI MacH.

Tema 9. Peanpni raszu, mapu i piguau. MoJIeKyIISIpHI SBHINA B PiTAHAX.
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PiBusinas Ban-nep-Baanbca. [3oTepmu peansHoro rasy. Kputuunuii ctaH pedyoBUHH. 3piIKeHHS
rasiB. BUkopucTanHus 3piIKeHHUX ra3iB Ta HU3bKUX TEMIIEPaTYP.

[ToBepxHeBa eHepris 1 MOBepXHEBUI HATAT. [[oBepXHEBO-aKTHBHI PEUOBHHHU Ta iX 3aCTOCYBAHHS.

SIBuie 3MOUYyBaHHS Ta HE3MOUYYBaHHS, oro micie y npuposi. KpaiioBuit kyr. Kaninspai siBuma.
JloaTKOBHIA THCK i1 BUKPHUBIIEHOIO TIoBepxHeto. Dopmynu Jlamaca i XKropena.

Tema 10. ®azoBi nepexoau.

BumnapoByBanHs 1 konaeHcamis. Bomnoricte noitps. ®asu icHyBanHs Boau. Boasna mapa. Hacu-
yeHa napa. [lapriansauii THCK BoasHOi napu. Tuck Hacuuenoi napu. [ledinut Bonorocri. AGCOIOTHA i
BITHOCHA BOJIOTICTh. OJMHMIII BOJIOTOCTI. MeTO M BUMIPIOBaHHS BOJIOTOCTI. PoJib OTpUMaHHS ONTH-
MaJIbHOIT BOJIOTOCTI B Xap4OBHUX TEXHOJIOTiSIX. MeTO M KOHTPOJIIO BOJIOTOCTI Ta SIKOCTI 36pHOBOT MacH B
€JIEBaTOPAX.

Kuninns. [Tnasnenns 1 kpuctanizaiis. Cyonimaiis. da3oBa miarpama crany pedoBuHH. Bukopuc-
TaHHA SBUIIA CyOJIIMaIlil 32 BUCOKOBAKYYMHOTO CYOIIMAIlIITHOTO CYIIIHHS 3€pHA Ta XapuyOBUX MPOIYK-
TiB.

Tema 11. Ilepuii 3akoH TepMOAUHAMIKH. TemI0eMHICTH ra3is.

[TapameTpu crany TepMOAMHAMIYHOI ccTeMU. TepMoauHamMiuHui npoiiec. [301p0BaHa, 3aMKHEHA
1 BIIKpUTA TEPMOJUHAMIUHI cucTeMU. TemnoeMHIcTh Tina. [IuTOMa TEIIOEMHICTh pedyoBUHHU. BHYTpi-
ITHS €Hepris TepMOAMHAMIYHOI cucTeMu. J[Bi opmu mepenadi eHeprii: KUIbKICTh TEMJIOTH 1 Makpoc-
KomniuHa poboTa. [lepmmii 3akoH TepMOIMHAMIKH. 3aCTOCYBaHHS MEPLIOTO 3aKOHY TEPMOJAUHAMIKH 10
13onporieciB. Axiabatuunuii nporec. PiBHsHHS [lyaccona. TernoemHicTh ra3is.

Tema 12. JIpyruii 3akoH TepMoanHaMiKi. EHTpomis.

Hpyruit 3akoH TepmoauHaMiki. O0opoTHI Ta HeoOopoTHI npouecu. Temnosuii nBuryH. Huxn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTpoIii. TepMoarnHaMiuH1 TOTEHIaIH. 3B'I30K 3MIHU CTaHIapTHOL
BUIBHOI €Heprii 3 KOHCTAaHTOIO PIBHOBAru. XiMIi4yHHUH 1 €1eKTPOXIMIYHUNA MOTEHIIaH.

3microBuii moay.asb 3. EjlekTpuka

Tema 13. EnexTpocraruka.

B3aemonis nepyxomux 3apsmaiB. 3akoH Kynona. Enekrpuune mose Ta oro xapakrtepuctuku. Ha-
MPYXEHICTh eJIeKTPUIHOTO ToJist. [ToTik BekTopa Hanpy)eHocTi. Enekrpudnmii Tumnosisb.

Enexrpuuna inaykimis. Teopema Octporpaacskoro-I"aycca.

Po6oTa nepemimienns 3apsny B enekTpuyHomy nodii. [lorenmian. PisHuns noreHmianis. 3B'S130K
HaIIPY>KEHOCTI 3 TIOTEHIIIaJIOM.

Enepris enekrpuunoro nojs Ta ii 06'emHa rycruna. EnexrpoeMHicTh. JliedeKTpUKH Ta MPOBIIHHU-
KU B €IEKTPOCTaTUYHOMY MOJIi.

Tema 14. 3akoHU TOCTIMHOTO CTPYMY.

Enexrpuunnii ctpym. Cuiia Ta ryCTHHA €IEKTPHUYHOTO CTpyMy. Enekrpopymriiina cuna. Hanpyra.
EnexrpornpoBinHicTh 1 omip nmpoBigHuKiB. Enektpuune kono. 3akon Oma. 3anexHICTh OMopy IMpoBij-
HUKa Bijl TEMIIEPATypH.

TenuoBa gig enekrpuynoro crpymy. 3akoH /xoynsa-Jlenua. [Ipasuna Kipxroda. Tepmoenextpu-
yHi siBuma. KonraktHa pisauI norenniatis. Spuie 3eedeka i [lenbrhe. [Ipunmmn aii Tepmonapw.

3MmicToBuii Mmoayab 4. EjlekTpomarnetusm

Tema 15. MaruitHe noJe.

MarnitHa B3aemois. Maruitae nosie. [HayKifist MarHiTHOTO mosis. /it MarHiTHOTO MOJISI Ha MPO-
BIIHUK 13 cTpyMOoM. 3akoH Amriepa. 3akoH bio-CaBapa-Jlamaca ta #oro 3acrocyBanHs. Jlis MarHiTHO-
o MOJIs Ha 3apsy, o pyxatoThecs. Cuna Jlopenna. Teopema npo HUPKYIALI0 BEKTOpa MarHiTHOT 1H-
IYKIIT y BaKyyMi. 3aCTOCYBaHHS 3aKOHY IIOBHOTO CTPYMY JI0 PO3paxyHKy MarHiTHHUX IOJIiB.

MarHitHi BnacTuBocTi pedoBuHH. [lia-, mapa- i pepomarnetuku. [1oTik BeKTOpa MarHiTHOT 1HIYK-
uii. [axykTuBHICTH KOHTYpY. Edext Xosta. MarHiTHi 30H14 Ta cenapaTopH.

Tema 16. EnekTpoMaruaiTHa iHIYKITiS.

OCHOBHHUH 3aKOH €JIeKTPOMAarHiTHoi iHAyKiil. CaMoinayKuis Ta B3aeMoiHayKiis. Tpanchopmaro-
pu. Exepris maruitHOro nojst Ta ii 06'eMHa rycTHHA.



Tema 17. EnekTpomMartiTH1 KOJIMBaHHS Ta XBUJIL.

EnexkrpomarHiTHI KOJMBaHHS 1 XBWIII Ta iX BIACTUBOCTI. 3MIHHUN elneKTpuyHuid cTpyM. Edexrus-
Hi 3Ha4€HHs HAIIPyTU Ta CWIU CTPyMYy.

Enextpuyne K010 3MIHHOTO CTpyMy. €MHICHUH Ta IHAYKTHBHHHI omip. PesoHaHc cTpymy 1 Hampy-
ru. KonuBanpHuit KoHTYp. PIBHSHHS eneKTpoMarHiTHOT XBuili. EHepris enekTpoMarHiTHUX XBUJb. Be-
krop Ymosa-Iloitntuara. BunpomintoBanus aunosst. [llkana enexkTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcnoBu enextponiku. HamiBnpoigaukoBi npwiraau. [lincmmoBaui. 'eneparopu. EnexTponHo-
npoMeHeBa Tpyoka. [IpuHimn aii enexTpoHHOTO ocuuiorpada.
3micToBuit Mmoayasb S. Onruka

Tema 18. 'eomerpuuna ontrka. OcHOBU (HOTOMETPII.

OCHOBHI 3aKOHU F'€OMETPUYHOI ONTUKU. B1IOMBaHHS Ta 3aJIOMJIEHHS CBITJIa Ha MEXI JIBOX cepe-
nosuil. [Toka3nuk 3amomiienHs. [loBue BHyTpiHe BigObuaHHs. [Ipunnun mii cBiTioBoxy Tta (idpoc-
Kora. Po3aiibHa 31aTHICTE ONTUYHUX TIPHIIAIIB.

Cgirnosi BenmnunHu. CBiTiioBui noTik. Cuna cBitia. SIckpaBicTb. OCBITIECHICTb.

Enepretnuni Bennuunu. [lotik BunpomintoBanHs. Cuia BUnpoMiHioBaHHs. EHepreTnuna sckpa-
BicTh. EHEepreTnyHa OCBITICHICTb.

Tema 19. XBuiaboBa onruka.

EnexrpomarnitHa nmpupona citia. [arepdepentisi cBitna. KorepeHTHICTh 1 MOHOXPOMATHYHICTh
CBITJIOBHX XBHJIb. ONITHYHA Ta TEOMETPHYHA JOBXHWHA X0y MPOMEHIB. METOIM CIIOCTEPEKEeHHS iHTe-
pbepenuii ceitna. Audpakuis csirna. [Ipunuun [toiirenca-Openens. Judpaxuiiina pemritka. OcHOBU
rojorpadii. J{ucnepcis ceitia. [IpuHuumn aii ciekTpaabHOro Ipuiany.

[onsapuzanis ceitia. [lpupoane 1 monsipusoBane cBirio. 3akoH Mantoca. [lonsipuzanis cBitia Ha
MeXI1 MOJIUTY JABOX JieNeKTpuKiB. 3akoH bprocrepa. Onrtuunuil auxpoizm. [loxasiiiHe mpomeHe3anom-
nenns. [lonspuzamiiiai npunaau 1 noisgpoinu. ONTHYHA aKTUBHICTH pedoBUHHM. [IpuHIIMT poOOTH TTO-
nspumetpa. JlocaimkeHHs 610J0TYHIX 00'€KTIB 3a JTOMOMOTOI0 MOJspHU3aIlitHoro Mikpockorna. [loms-
pUMETpisi B Xap4OBii TEXHOJIOT1.

Tema 20. KBantoBa onTuka.

KsanToBa mpupoaa cpitina. @oton. Maca, iMmmynbc Ta eHepris GpoTtoHa. PDOTOCTEKTPUIHHAMA €PEKT.
PiBasaus Eitnmireiina mist poroedexra. UepBoHa mexa Gotoedekry.

3micToBuii moayJb 6. KBanToBa (izuka

Tema 21. bynosa i criekTpu aToma.

Bynosa aroma. BunpoMiHtoBaHHS i IOTJIMHAHHS €HEPTii arToMaMHu. JIUCKPETHICTh CHePreTHYHUX
ctaniB aroma. [locrynatu bopa.

Tema 22. XBWIbOBI BIACTUBOCTI YaCTHHOK.

Xpwr ne bpoiurs. CrhiBBimHOIIEHHS HeBH3HavyeHOcTel IeizenOepra. XBuiaboBa GyHKINS Ta il
CTaTUCTUYHUU 3MIiCT. [IpUHIIUIN €JIeKTPOHHOT ONTHKH. ENEKTPOHHUI MIKPOCKOTI.

Tema 23. Pisusuns lllpenunrepa. KBantyBaHHS.

Piusiaas Ulpenunrepa. KBantyBanus. KBaHTOBI unciia enekTpoHa. ATOMHI CUCTeMH 3 OaratbMa
eylekTpoHaMu. [IpHHITUIT TOTOKHOCTI OIHAKOBHX YacTUHOK. [Tpunimm [Tayiti.

Tema 24. BinactuocTi 1 OymoBa sigpa. PanioakTHBHICTD.

XapakTepucTuka sapa. Snepni cunu. [3otomnwu, i300apu. Jedekt macu i eHepria 3B's3Ky. SnepHi
peakuii noainy i cunte3y. IIoHATTS npo sAepHy eHEepreTHKY.

Buau pagioakTMBHOTO BUIIPOMIHIOBAaHHs. 3aKOH pa/lloaKTUBHOTO po3nany. Crana paaioakTHBHO-
ro pos3nany. AKTUBHICTh pamioHykiiny. Ilepion miBpo3nazy. IIpaBuia 3MimmeHHs, psii pagioaKTUBHUX
nepeTBopeHb. PamioakTuBHI ciMeiicTBa. OAMHUIN pallOaKTHBHOCTI. B3aeMomis paaioakTHMBHOTO BU-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapHi YaCTHHKH.

Knacudikaris enementapHux yacTuHok. KBapku. XapakTepucTUKH 1 B3aeEMO/Iisl KapKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTh rogus

HazBu 3micToBuXx neHHa Gpopma 3aouHa Gopma
MOJYNIIB 1 TEM | YCHOTO y TOMY YHUCJI1 yChOTO y TOMY YHUCII1
7| n|nab | iHa | c.p. n| o |nab | iH7g | c.p.
1 2 314 5 |6 |7 8 9|10 11 |12 | 13
Monyas 1
3microBuii MoayJsb 1. Mexanika
Tema 1. Bemyn.
Ocnosu Kinemamu-
e 3 |1 2 3 3
Topic 1. Introduc-
tion. Basics of kin-
ematics
Tema 2. /lunamirka
mamepianbHoi mo- 4 1 2 1 4 1 3
uKu.
Tema 3. Cunu 6 me-
xaniyi. Poboma i 4 1 2 1 3 3
eHepeisl.
Tema 4. Jlunamixa
00epmanbHO20 Pyxy 4 1 2 1 5 1 2 2
meepooco mind.
TGM? 5. l'iopoou- 3 1 5 3 3
Hamika.
Tema 6. Mexaniuni
KoaugauHs. Axyc- 4 1 2 1 3 3
muxa.
Paszowm 3a 3micToBUM 29 5 8 8 21 5 5 17
Mojyiem |
3microBuii Moayab 2. Monexynapna ¢izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIEKYIISAPHO- 3 1 2 3 3
KIHemu4Hoi meopii.
Tema 8. Asuwa ne- 4 1 2 1 4 5 5
PEeHOCY 8 2a3ax.
Tema 9. Peanvni ea-
3u. Monexynapi 4 1 2 1 3 3
A8UWA 8 PIOUHAX.
Tema 10. @azosi 3 1 2 3 3
nepexoou.
Tema 11. Ilepwuii
3aKOH MepMOOUHA- 4 1 5 1 4 1 3
mixu. Tennoem-
Hicmb 2a3is.
Tema 12. [pyeuti
3aKOH MepMOOUHa- 4 1 3 4 1 3
Miku. Eumponis.
Pa3om 3a 3micToBUM 29 5 5 10 21 5 5 17

MOAyJIeM 2




MonyJb 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc- 9 2 2 5 10 10
mamuxa.

Terl 14. 3axonu no- 9 2 2 5 10 1 5 7
CMIUHO20 CMPYMY.

Pa3omMm 3a 3MicTOBUM 18 4 4 10 20 1 5 17
MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

6 | 1 5 7 7
noie.
Te.Ma 1§. Eﬂekmpoma- 6 1 2 3 6 6
CHIMHA IHOVKYISL.
Tema 17. Enekmpoma-
SHIMHI KOTUBAHHS MA 6 2 2 2 7 1 6
XBUJlI.
Pazom 3a 3micTOBUM 18 | 4 4 10 20 1 19
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

yna onmuxa. OcHosu 5 1 2 2 6 6
Gdomomempii.

Tema 19. Xeunvosa 10 2 6 5 7 2 5
onmuKa.

Tema 20. Keanmosa 5 1 2 2 6 6
OnmuKa.

Pa3omMm 3a 3MicTOBUM 20 4 10 6 19 2 17
MOJIyJIEM S5

3microBuii Mmoayab 6. Keanmosa ¢hizuxa

Tewma 21. Byoosa i

4 1 3 4 4
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 5 1 2 2 3 3
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 4 1 3 4 4
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yooea sopa. 4 2 2 4 4
Paoioaxmusnicmeo.
Tel.wa 25. Enemenma- 3 1 2 4 4
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 20 5 5 12 19 19

MOJTyJIEM 6

Ycboro roanus 120 | 30 34 56 120 6 8 106




5. Temu ceMiHAPCBKHUX 3aHATH

No KinbkicTs roanu
o/ Hasga temu JICHHA 3a04Ha
dbopma dbopma
He nependayeHo HaBUaTBHUM ILJIAHOM
6. Temn NpaKTUYHMUX 3aHATH
No KinbkicTs roany
o/ Hasga Temu JICHHA 3a04Ha
dbopma dbopma
He nepenbaueno HaBuaIbHUM TIJIAHOM
/. Temu 1a00paTOPHUX 3aHATH
No KinbkicTh ToauH
o/ Hassa temn JIeHHA 3a09Ha
dbopma dbopma
BumiproBaHHs MBUIAKOCTI TiJ1a METOJOM OATICTHYHOTO Ma-
1 | THUKA 3 BHKOPHCTAHHAM KOMIT FOTepPHOI MPOTpaMH. 2
Measurement of body speed by the ballistic pendulum
method using a computer program.
2 BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM 2 2
KOMII FOTEPHOT TPOTPaMH.
3 BumiproBaHHs IPUCKOPEHHS BUILHOTO MAIHHS 32 JI0IIOMO- 2
ro10 000pPOTHOTO MaSTHHKA.
4 | 3akoHu 30€peKCHHS B MEXaHIYHHUX SBHIIAX. 2
5 Buznauenns koedirieHTa B’13K0CTi piguHu MeTooM CTo- 2
KCa 3 BUKOPUCTAHHSM KOMIT IOTEPHOI MPOTpaMH.
6 | BusnaueHHs koedilieHTa TETIOMPOBITHOCTI MOBITPS. 2
7 BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 2 2
aniabaTUYHOTO PO3ITUPECHHS.
8 BusHaueHHs eneKTpOeMHOCTI KOHJIEHCATOpa PE30HAHCHUM 2
METOJIOM
9 BusnaueHHs onopy npoBigHUKA 3a JOMIOMOTO0 MiCTKa MOC- 2 2
TIITHOTO CTPyMY.
10 | BusHaueHHs iHIYKTUBHOCTI KOTYIIIKH. 2
11 JlocnmipKeHHsT eNeKTPUYHUX CTPYMIB 3a JOTIOMOTOIO OCIIH- 2
norpada.
12 Busnauenns koedimierTa Tpanchopmariii i koedimienTa 2
KOPHCHOI 1ii TpanchopmaTopa.
13 JlocmimkenHs inTepdepeHIii CBiTia 3a J0OMOTror OinpwH- 2
3mu DpeHens 3 BUKOPUCTAHHSIM Jla3epa.
14 JocnimkenHs audpakiiii cBiTaa i BA3HAYSHHs epioy Tu- 2
(bpakuiifHOT peliTKH 3 BUKOPUCTAHHSM JIa3epa.
15 | BuB4enHs nossipu3ailii CBiT/ia 3 BAKOPUCTAHHIM Jla3epa. 2
16 BusHaueHHs KOHIIEHTpAllii PO3YMHY IIYKPY 32 JOMOMOTOI0 2 2
MOJISIPUMETPA.
17 BuBdeHHs 3aKOHIB 30BHIIIHBOTO (OTOEHEKTY 3 BUKOPHU- 2
CTaHHSIM KOMII IOTEPHOI MPOTPaMH.
Pazom 34 8




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
o/ Hassa temu JICHHa 3a04Ha
dbopma dbopma
1 | XapakrepucTHKH pyXy MaTepiabHOI TOUKH. 3 3
2 | 3aKOHHM KJIACUYHOI MEXaHIKH. 4 3
3 HucunaruHi cuimm. Mexaniana po6ora. KoncepBarusHi 3 3
cri. 3aKoH 30epeKeHHS MEXaHI9YHO1 eHepril.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 5 5
IMITYIIbCY. 3aKOH 30€peKEeHHSI MOMEHTY IMITYIIBCY.
5 | Pyx peanpHOi pinuHu. B's3KicTs. 3 3
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3nMyHI Xa- 3 3
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MOIiTy MOJIEKYJT 2 3
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSIHHS nepeHocy. udysis. BuyrpimHe Tepts. 1 5
TernnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 1 3
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bousoricte mnositps. Ku-
10 | minns. IlnaBnenns i kpuctamizamis. CyOmimaris. ®da3oBa 2 3
Jiarpama cTaHy pe4OBHHHU.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 1 3
TennoemHiCTh rasis.
12 Hpyruii 3akoH TepmoauHamikd. TermoBuit nBuryH. Llukm 3 3
Kapno. Earpormis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnoss. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoBi- 5 10
HUKH B €JIEKTPOCTATUYHOMY MOJII.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus noteniianis. SIBuie 3eebeka i [lenpThe. [TpuHImI 5 7
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | THOl immykmii. MarHiTHi BJIACTUBOCTI pe4oBHHH. Edekt 5 7
Xomna.
16 3akoH enekTpoMarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 3 5
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBAaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexkrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS eeKTpoMar- 2 6
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETpHYHOi onTUKU. CBITIOBI BEIHYU- 5 6
Hu. EHepreTnyHi BeTMUUHM.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis citia. 5 5
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa mpupoza cBitia. @oToeneKTpuyHui eQexT. 2 6
bynoBa atoma. BumnpomiHIOBaHHS 1 NMOTJIMHAHHSA €HEpril
21 | atomamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 3 4
Tynatu bopa.
22 | XBuni ne bpoiinsa. CriBBigHOIIEHHS HeBU3HaUYeHOCTeH [ eif- 2 3
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3eHOepra. XBuiboBa QYHKIIiS Ta i CTATUCTUYHHIN 3MICT.
23 Pigusiuas Ilpenunrepa. KsantyBanus. KBanToBi umcna 3
eJIEKTpOHA. ATOMHI CHCTEMH 3 0araTbMa eJIeKTPOHAMHU.

XapakrepucTuka aapa. Saepni cuu. SnepHi peakuii. Bunu
24 | paxioakKTUBHOIO BUIIPOMIHIOBAaHHS. 3aKOH pPagioaKTHBHOIO 2 4
posmany.
o5 Knacudikaris enementapanx yactuHok. KBapku. Xapakre- 5
PHCTHKH 1 B3a€MOJIisl KapKiB.
Pazom 56 106

9. InauBiAyabHI 3aBIaHHS
He nependaueni HaBuaIbHUM IUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHUI, HAYKOBO OOIPYHTOBAHMII 1 cCHCTEMaTU30BAHUN BUKJIAJ] IEBHOTO
HayKOBOTro a00 HayKOBO-METOJIMYHOIO MUTAHHS, UTFOCTPOBAHUM, 3a HEOOX1IHOCTI, 3aco0aMi HA0YHO-
CT1 Ta AeMOHCTpali€ero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHUH 3MICT 1 XapakTep YCiX 1HIIUX BUIIB HaBYa-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHATTH — BUJ] 3aHATTA, Ha IKOMY CTYACHTH M1 KEPIBHUITBOM BUKJIajda-
4a MPOBOATH HATYpHI a00 IMITaIIiHI eKCTIEPUMEHTH YU JIOCHTIIA B CIICIIATbHO 00JaHAaHUX Ha-
BUAIBHHX JIA00OPATOPISX 3 BUKOPUCTAHHSAM yCTAaTKYBaHHS, IPUCTOCOBAHOTO I YMOB HaBYaThb-
HOro mnpoiecy. JIMIakTHYHOI0 METOIO0 JIaOOPATOPHOTO 3aHATTS € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpaTOPHUM YCTAaTKYBaHHSIM, OOJIaHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTAIbHUX
JOCIIJKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTA — TIepea0avyarOTh CTBOPEHHSI YMOB JIJIsl HAWIIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM O0COOJMBI 3/1I0HOCTI B HABYaHHI Ta 3710HOCT1 0 HAYKOBO-
JOCITITHOT poOOTH 1 TBOPUOT AISUTBHOCTI. [HIMBINyanbHI 3aHATTS, SK MIPABUJIO, IPOBOSATLCS Y HEayIH-
TOPHUH 4Yac 3a OKpeMHuM rpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM MOTPeO 1 MOXKIMBOCTEH
CTYyIEHTA.

InnoBaniiini MeToau (Te€XHO0J10Til) HABYAHHSI:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIJICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha MaTepiali, SKUi He 3HAWIIOB BioOpakeHHs B miapydyHukax. [Ipu Bukia-
JaHH1 JIEKII1 CTYJIeHTaM Jal0ThCsl MUTaHHS JJIsi CAMOCTIMHOTO PO3MIpKOBYBAaHHS, MPOTE JIEKTOP caM
BIJINIOBiIa€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTynaeHTiB. CucTeMa MUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TOYATH aKTUBHO MHUCIIMTH B MOIIYKAaX MPaBUIBHOI BIIMOBIL.

PoGoTa B Majux rpynax — BUKOPHUCTOBYETHCS 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MPHU
MIpOBeJIeHH1 TabOpaTOpHUX 3aHATh. Lle Tak 3BaHi IpyNu MCUXOJOTIYHOTO KOMGOPTY, € KOKEH ydac-
HUK BIiJIrpa€ CBOIO OCOOIUBY POJIb 1 MEBHUMHU CBOIMHU SKOCTSIMHU JOTOBHIOE IHIIUX. BUKOpHCTaHHS
1i€1 TEXHOJIOTII Ja€ 3MOTY CTPYKTYpyBaTH JIa0OpaTOPHI 3aHATTS 32 (POPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® TOCATHEHHS MOCTABJICHUX IUIeH — KOMOIHAIlIS TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HAHb CTYICHTIB.
[TincymKoBa OIliHKA CKJIAIA€ThCs 3 MiJICYMKOBOT MOTOYHOI OILIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OIIHKH.
[TincymKoBa MoTo4Ha OIIHKA BKJIOYAa€ Oajay 3a BUKOHAHHS JIaOOPaTOpHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOJYJIbHUX TECTOBHUX 3aB/IaHb.



12. Po3noaiJy 0ajiB, IKi OTPUMYKOTBH CTY/IEHTH
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[ToTouyHMi1 (MOAYJIbHUI) KOHTPOJIb

) . ) . 3MicTOBUH
3MicToBU MOTYIb | 3MICTOBUNA MOYIb 2
MOJTYIb 3
T1 T2 | T3 T4 | T5 T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
2 2 2 2 2 2 2 2 2 2 2 2 6 6
[Tincym-
[ToTouHMit (MOAYNIBHUI) KOHTPOJIb koBuii ko- | Cyma
HTPOJIb
3MicTOBHI 3MiCTOBUI . .
3MICTOBUN MOIYIH 6
MOJTyJh 4 MOJYJb 5 30 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
4 4 4 4 4 4 2 2 2 2 2

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

Ixana oninoBanHga: HamioHaJabHAa Ta ECTS

Cyma 6autiB 3a BCi Ouitixa O1iHKa 3a HAIIOHAJIBHOIO IIKAJIIOK
BHM HABYAJIBHOL ECTS JUISL eK3aMeHy, KypCOBOTO TPO- e
ABUILHOCTI eKTy (po00TH), IPAKTUKHU Y
90 - 100 A BIAMIHHO

82-89 B 06ne
74-81 C J1o0p 3apaxoBaHoO
64-73 D 3aI0BLILHO
60-63 E

) . HE 3apaxoBaHO 3 MOKJIU-

HE3aIOBUILHO 3 MOKIIMBICTIO )
35-59 FX BICTIO IOBTOPHOTO CKJIA-
MOBTOPHOTO CKJIAJaHHS
aHHSA
) , HE 3apaxoBaHo 3
HE3aI0BUILHO 3 000B’I3KOBUM ;
000B’SI3KOBHM ITOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
i HUM BUBYEHHSIM JIUCIH-
LATUTIHA )
ILTIHA

ueHTp, 2006. — 289 c.

2. KosanwoB JI.€., Mukonaituyk M.H, ®ax B.I'. JlaGopaTopuuii npaktukym 3 ¢izuku. YactuHa 2.

13. MeToauuHe 3a0e3neYeHHsI
1. Muxkonaiiunk M.H., ®ak B.I'. Jlaboparopuuii npaktukym 3 ¢izuku. Yactuna I. Ymanb: Komi-

Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanpHuil NOCIOHUK AJIsl CTYAEHTIB. — YMaHb: "AnMmi",

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. Kosanwo JI. €., [ToGepexens 1. 1. 3amaui 3 pizuku. MeroauuHi BKa3iBKH O BUKOHAHHS CaMOCTIM-
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.
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14. PexomeHngoBaHa Jiteparypa

basoBa

1. Kosambos JL.€., [ToGepexens [.I. Dizuka: HaB4aIbHUI MOCIOHUK ISl CTYACHTIB 1HKEHEPHUX CIIe-
miaapHOCTeH. — YManb: BIIL «BizaBi», 2019. — 200 c.

2. Naxon B.M., KoBansos JI.€., Mukonaituyk M.H. OcaoBu ¢i3uku: HaBuansanii nocionuk / B.M.
Hsxon, JI.E€. KoBanboB, M.H. Muxonaituyk. — bpoBapu: «<AH® I'PVYII», 2014. 184 c.

3. ®i3uka. HaBuaneHO-MeTommuHIN KOMITIeKe: HaBuambHO-eToIMYHIN TOCIOHHK JUISBHIIIMXAT PAPHO-
TexHIYHUX 3aKaaiB Ykpaiau / JLYO. 36apasceka, B.B. boiiko, C.b. Cno6oasH Ta iH. — Kam’siHerpb-
Ionuscekiit: @OIT Cucuu O.B., 2012. —596 c.

4. Kynim B.B. ®3uka s imkeHepHUX cneriaibHocTei: KpeautHo-MoayspHa ciuctema: Hapy. mocioHuUK.
— V¥ 4-x u. M.1. Mexanika. Monekynsapsa ¢izuka / B.B. Kynim, A.M Conosiios., O.4. Ky3uenosa. — K.:
Kumxkxkose Bun-s8o HAY, 2006.

5. Kymnim B.B. ®3uka qyis imxeHepHuX cneniaibHocTel: KpenurHo-momynbHa cucteMa: HaBu. mociOHUK.
— V¥ 4-x u. M.2. Tepmounamika. Enekrpomarnerusm / B.B. Kymim, A.M Conosiios., O.5. Ky3Henosa. —
K.: Knmxkose Bug-so HAY, 2006.

6. Kynim B.B. @i3uka 11t imkeHepHUX criemianbHocTeil: KpenurHo-MoaynbHa cuctema: HaBd. mociOHUK.
— V¥ 4-x 4. M.3. KonmuBanns 1 xBui. Onruka / B.B. Kymini, A.M Conosiios., O.4. Ky3nenosa. — K.
Kmmxkrose Bun-s8o HAY, 2007.

7. Kynim B.B. ®3uka nyis imkeHepHUX cnetianbHocTel: KpenmurHo-mMomynnbHa cuctema: HaBu. mociOHUK.
— V¥ 4-x 4. M.4. KBanToBa ta atomna ¢i3uka / B.B. Kynini, A.M Conogiios., O.4. Ky3nenosa. — K.:
Kmmxrose Bun-s8o HAY, 2008.

8. Kyuepyk .M., l'op6auyk I.T. 3araneuuii kypc ¢izuku (y 3-x Tomax) Hapu. mocionuk.- K.: TexHixa,
1999.

JlonomizxkHa
1. Borampka I.I". Ta in. 3aranshi ocHoBH (izuku /I.I". Boranpka, JI.b. T'onoBko, A.A. Manspenko, FO.J1
MenTtkoBcbkui. - K.: JInoigs, 1998. - 480 c.
2. Muxomaitayk M.H. JloBimHukoBi Matepiaim 3 (Hi3uku Ta ocHOB 0io(dizuku: HaBu mociOHUK. —
VYmanb: «Aami», 2006. — 114 c.
3. Hounman ILII. OcHoBu ¢izuku.-K,: Buma mk., 1995.- 488 c.
4. ®BUYHUN eKCIEPUMEHT 1 MaTeMaTHIHKUK anapatT ¢izuku: HaBuanpHuit mocioHuk. / Koa-
nboB JLE., Kpacno6okuit FO.M., Maptuntok M.T., 3amaxoscekuii 1.10. — Kuis: HaykoBuii cBit. —
2003. — 94 c.

15. Indopmaniiini pecypcu

1. Enextponnuiit web-xypnan Physics.com.ua
http:/physics.com.ua/
2. Haouna ¢izuka
http:/Avwww.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 J1a00paTOPHUX POOIT Ta cCaMOCTIHHOT pOOOTH.
2. 3MmiHeHMH nepenik Ja0opaTOPHUX POOIT.
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