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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

lNamy3p 3HaHBb!
19 Apxirekrypa Ta
OYIIBHUIITBO

OO00B’s13K0Ba

MonyniB — 3

3MICTOBUX MOAYJIB — 6

[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBIaHHS

— HaBYaAJIbHUM IIJITAaHOM HE
nepedayeHo

3arajibHa KUIBKICTb T'O-
mnH — 120

CoeriajabpHICTb.
193 TI'eoniesist Ta 3emieycTpiid

PiKk miaroroBkm:

1 |

CemecTtp

2-i |

Jlexkmii

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

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

OcBiTHIH piBEHbB:
nepivii (0akaaaBpChKHiA)

OcBiTHS TIporpama:
['eone3is Ta 3emiueycTpii

28 ros. \

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

32 rox. ‘

CamocrTiiiHa podoTa

60 rozx. ‘

InauBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
eK3aMecH




2. Merta T2 3aBJaHHA HABYAJILHOI AUCIHUILIIHA

MerTa: cTBOpeHHSs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTHBOCTI i 3aKOHHU Py-
Xy PEYOBMHH 1 IMOJIS SIK OCHOBHU MPUPOJAHNYMX HAyK Ta (PyHIAMEHTY TE€XHIKH, (OPMYBaHHS HAYKOBOTO
CBITOTJISAY 1 Cy4acHOTO (Di3MYHOTO MHUCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTHBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’S3KiB Mik
GI3UYHUMU SBUILAMU;. 03HAHOMIICHHS 3 CYYaCHOIO €KCIICPUMEHTAIBHOIO (PI3UYHOIO armapaTyporo, ¢o-
pPMyBaHHS HABUYOK MPOBEACHHS (i3UYHOTO €KCIIEPUMEHTY; ()OpMYBaHHS BMIiHHS BUIUISTH KOHKPET-
HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7a4aX MaiiOyTHROT CIIEIiaTbHOCTI.

Micue IMCUMILUIIHM Yy CTPYKTYPHO-JIOIiYHid cXeMi MiAroOTOBKH 3100yBaviB
BHMIIOI OCBIiTH: muciumuiina “@isuka” 6a3yeThCs HA TEOPETUUHUX | MPAKTMYHUX 3HAHHSAX CTYECHTIB,
OTPUMAaHMX B 3arajibHOOCBITHIX HaBYAJbHUX 3aKJIaJax MpU BUBUYEHHI (PI3UKH, MaTEMaTUKH, IPUPOJIO-
3HABCTBA, XIMil Ta B KypcCl BHILOT MaTeMaTHKH OCBITHBOI MPOrpaMu MIATOTOBKH OakaiaBpa. B cBoro
4yepry BUBYEHHS (PI3UKM CTBOPIOE HEOOX1/IHI MEPEIyMOBH JIJIsl 3aCBOEHHS CTY/IEHTaMU HAaCTYITHUX CIIe-
HIATBPHUX JUCITUIUTIH: T€0JIe31s, Teosiorist 1 reomopdororis, ¢poTorpaMMeTpis Ta AUCTAHIINHE 30HIY-
BaHHS, €JIEKTPOHHI I'€0/1€3UYH1 MPUIIaJ, CYITYTHUKOBA I'eo/ie31sl Ta chepruyHa aCTPOHOMIS.

BuBueHHs HaBUaNbHOI AUCUUILIIIHYU NIepedavae GopMyBaHHS Ta PO3BUTOK Y CTYIEHTIB KOMIETEH-

THOCTEH:

InTerpanbHa KOMIETEHTHICTD:
3IaTHICTh PO3B'SI3yBAaTH CKJIAJHI CHEIIaTi30BaH1 3aa4l Ta MPaKTU4YHI pobsiemMu mpodeciitHol Tisab-
HOCTI y Talry31 reojie3ii Ta 3eMieycTporo abo y mpolieci HaB4aHHs, 1110 repeadoadae 3acTOCyBaHHS TEB-
HUX TEOpiil, MOJI0KEHb 1 METO/IIB BIAMOBIIHOT HAYKH 1 XapaKTepU3y€EThCSI KOMIUIEKCHICTIO 1 HEBU3HA-
YEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

3KO01. 31aTHICTh BUNTHCS 1 OBOJIOAIBATH CyYaCHUMH 3HAHHSIMH.

3K03. 31aTHICTh TUTaHYBATH Ta YIPABISITH YaCOM.

3K06. 31aTHICTF BUKOPUCTOBYBATH 1H(GOPMAITliitHI Ta KOMYHIKAIIifH1 T€XHOJIOTII.
daxoBi KOMIIETEHTHOCTI:

®KOI1. 3gatHicTh 3acTOCOBYBaTH (yHJAaMEHTAIbHI 3HAHHS JJIS aHAIIZY SIBUII MPUPOTHOTO 1 TEXHO-
T€HHOTO TIOXO/PKCHHS P BUKOHAHHI MpodeciiHuX 3aBAaHb y cdepi reoiesii Ta 3eMieycTporo.
®KO02. 31aTHICTh 3aCTOCOBYBATH TEOPii, MPUHIMIIHA, METOU (PI3BUKO-MaTEeMaTHYHUX, TTPUPOTHHYUUX,
COILI1aJIbHO-€KOHOMIYHUX, IHKEHEPHUX HayK IPU BUKOHAHHI 3aBJIaHb I'e0/1e31i Ta 3eMJICYCTPOIO.
3MICT MIATOTOBKH CTYyACHTA 3 (i3UKH cHOpPMYILOBAHHH Y TEPMiIHAX PE3Y/IbTATIB HABUAHHS.
IIporpamMui pe3yibTaTH HABYAHHS:
[TPH1. ButbHO criiKyBaTHCs B YCHIM Ta MUCHMOBIH (popMax JACp)KaBHOIO Ta IHO3EMHOIO MOBAMH 3 IH-
TaHb MpOoheciiHOT AISUTBHOCTI.

3. IIporpama HaBYAJbHOI TUCIUILTIHI
3micToBmii Mmoayab 1. Mexanika

Tema 1. Bctyn. OCHOBU KiIHEMATHKH.

[Ipenmer i Metoau ¢i3uku. 3B'A30K KypCy i3 CHEialbHUMH TUCITUILTIHAMH.

The subject and methods of physics. Connection of the course with special disciplines.

Cuctema BifJliKy. XapakTepUCTUKU PyXy MaTepiajibHOI TOUKH: TPAEKTOPIs, IUISIX, HepEeMIlIeHHS.
HIBuakicte. IIpuckopenHs 1 Horo ckjialoBi: TaHTeHIliaIbHE 1 HOpMalibHe NprcKopeHHs. KyToBi xapak-
TEPUCTUKH PYXY: KyTOBa IIBU/IKICTb, KyTOBE IPUCKOPEHHS.

Reference system. Characteristics of the movement of a material point: trajectory, path, move-
ment. Speed. Acceleration and its components: tangential and normal acceleration. Angular characteris-
tics of motion: angular velocity, angular acceleration.

Tema 2. Jlunamika mMatepiaabHOI TOUKH.

[epmii 3akoH HeroToHa. [HepuianbHi Ta HElHEpLiadbHI CUCTEMH BIUTIKY. MeXaHIYHUN MPUHIUI
BitHOCcHOCTI. Cuia 1 maca. pyruii 3akoH Hetotona. Immynec. [loHaTTs MexaHniunoi 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. PoboTa cuim TsoKiHHS, critk pyxHOCTi. KiHeTn4Ha 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 Illteiinepa. Kineruuna 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 Peltnonbaca.

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 razy 3a mBUIKoCcTIMU. CepeaHi TOBKHHA BUTBHOTO MTPOOITY 1 YMCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. fIBuina nepeHocy B razax.

3aranpHe piBHsAHHA TepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBimnict. TemmepaTypHe
rmoJie y M'ICHHX KOHCEpBax IiJ 4ac 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 Iil BUKpHBIIEHOIO oBepxHer. Dopmynu Jlamnaca 1 XKropena.

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. Posb JOTpUMaHHS ONTH-
MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTO/Iu KOHTPOJIIO BOJIOTOCTI Ta SKOCTI 3€pPHOBO{ MacH B
eJIeBaTOpax.



6

Kuminns. [TnaBnenns i kpucranizamis. Cyonimaris. @a3oBa riarpama crany pe4oBUHH. 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 BiIKpUTa TepMOJIMHAMIUHI cucTeMU. TeruioeMHICcTh Tina. [IuTomMa TerioeMHICTh pedoBHHU. BHYTpi-
IIHS €Hepris TepMoauHaMiuHO1 cuctemu. JIBi GpopMu mepenadi eHeprii: KUIbKICTh TEIJIOTH 1 Makpoc-
KomiyHa po6ota. [lepmmii 3aK0H TepMOAWHAMIKH. 3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJHMHAMIKA JI0
BompoueciB. Aniabatnunuii nponec. PiBastans [Tyaccona. TermoeMHicTp rasis.

Tema 12. JIpyruii 3akoH TepMoaArHaMIKU. EHTpomis.

Hpyrwuii 3akoH TepmoguaaMika. O0opoTHi Ta HeoOopoTHI npouecH. Temmosuit apuryH. Luxn Ka-
pHO. EHTpomnis. 3akoH 3pocTaHHs eHTpomii. TepMoauHaMiuH1 MOTEHIIaau. 3B'S130K 3MIHM CTaHAAPTHO1
BUIBHOI €Heprii 3 KOHCTAaHTOO pIBHOBAru. XiMI4HHH 1 €1eKTPOXIMIYHUN MOTEHIIAH.
3micToBuii moayas 3. Enekrpuka

Tema 13. Enextpocrartuka.

B3aemonis nepyxomux 3apszi. 3akoH Kymnona. Enekrpuune mose Ta oro xapakrepuctuku. Ha-
MPYKEHICTh eNeKTpu4HOoro noss. [ToTik BekTopa HanpyxeHocTi. Enekrpuunuii iumnoss.

Enextpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBanns teopemu OcTporpa-
chKoro-l"aycca /115 po3paxyHKy €JIeKTPOCTaTHUYHUX ITOJIIB.

Po6ota mepemimienHs 3apsiy B enexkrpuanomy nodii. [lotenrian. Pi3uuns noteHmiamiB. 3B'a30K
HaIpPYKEHOCTI 3 MOTEHIIIATIOM.

Enepris enexrpuunoro noss Ta ii 06'emHa ryctuna. EnextpoeMHicTh. JliedeKTpUKH Ta MPOBIIHHU-
KH B €JICKTPOCTATUIHOMY TIOJIi.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuita Ta TyCTHHA €JIEKTPUYHOTO cTpyMy. Enexrpopymiiiina cuia. Hampyra.
EnextponpoBinHicTh 1 omip mpoBigHuKiB. Enextpuune kono. 3akon Oma. 3anexHICTh OMopy MpoOBij-
HUKa Bil TEMIIEPATYpH.

TemuoBa fig enekrpuynoro crpymy. 3akoH /xoynsa-Jlenua. [Ipasuna Kipxroga. Tepmoenexktpu-
yHi sBua. KontakTHa pi3Huis norenuianis. fsuiie 3eedeka i [lenbthe. [Ipunmmn aii Tepmonapu.
3microBuii moayJb 4. EjlekTpomMarseTuzm

Tema 15. MaruitHe noJe.

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

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

Tema 16. EnekTpoMaruaiTHa 1HIYKITiS.

OcCHOBHUH 3aKOH eNeKTpoMarHiTHOi iHaykuii. CaMoiHIyKIlig Ta B3aeMoiHaykiig. TpaHncdopmaro-
pu. Enepris maruitHoro noJs ta ii 06'eMHa rycTHHA.

Tema 17. EnekTpomMartitHi KOJTMBaHHS Ta XBUJIL.

EnexktpomarHiTHi KOJIMBaHHS 1 XBUJII Ta iX BIACTUBOCTI. 3MIHHUN enekTpuyHuid cTpyM. Edexrus-
Hi 3HAYCHHS HAIPYTU Ta CUJIM CTPYMY.

EnexktpuyHe KoJI0 3MIHHOTO cTpyMy. €MHICHUH Ta IHIYKTUBHHUH orlip. Pe3oHaHC cTpyMy 1 Hampy-
ru. KonuBanbHuit KOHTYp. PIBHSHHS eneKTpoMarHiTHOi XxBuiii. EHepris enekTpoMarHiTHUX XBUJb. Be-
krop YmoBa-Iloitntunra. BunpomintoBanus aunoss. [llkana enekTpoMarHiTHUX XBHJIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcnoBu enextponiku. HamiBrnpoBignukoBi npunaau. IlincwmoBaui. 'eneparopu. EnexkTponHO-
npoMeHeBa Tpyoka. [Ipuniun aii enekTpoHHOTo ocuusorpada.



3micToBuit Mmoayasb S. Onruka

Tema 18. 'eomerpuuna ontrka. OcHOBU (hOTOMETPII.

OCHOBHI 3aKOHM T€OMETPUYHOT ONTUKU. BinOMBaHHS Ta 3aJOMJICHHS CBITJIa HA MEXI JBOX cepe-
nosuil. [Tokasnuk 3amomieHns. [loBue BHyTpinHe BimOuBaHHs. [IpuHnmn aii cBitioBoay Ta (idpoc-
kona. Po3niibHa 3MaTHICTS ONITUYHKX TIPUIATIB.

Caitnosi Benmunnan. CeiTinoBuii noTik. Cuia cBitia. SIckpaBicTb. OCBITICHICTD.

Eneprernuni Benmuunan. [loTik BunpominroBanHs. Cuina BUnmpoMiHioBaHHs. EHeprernyna sickpa-
BicTh. EHepreTruHa OCBITJICHICTB.

Tema 19. XBunboBa ontuka.

EnexrpomarniTaa npupoja cBitia. [arepdepeniis critia. KorepeHTHICTh 1 MOHOXPOMAaTHYHICTh
CBITJIOBHUX XBHWJIb. ONITHYHA Ta TEOMETPHYHA JIOBKUHA X0y TPOMEHIB. MeTOan CIIOCTEpeKEeHHS iHTe-
pbepenttii citna. Judpakmis ceitna. [Ipunnun [olirenca-Openens. Judpakuiiina pemritka. OcHOBU
rojorpadii. J{ucnepcis cpitia. [IpuHuun aii cnekTpaabHOrO Ipuiany.

[onapuzanis ceitna. [lpupoane 1 nonsipusoBane cBitio. 3akoH Maimoca. [lonspu3anist cBitia Ha
MeXI1 MOJUTY JABOX JieNeKTpHuKiB. 3akoH bprocrepa. Onruunuil auxpoizm. [loxagiiiHe mpomeHe3anom-
nenHs. [longpuzaniiiai npuiaay 1 nosspoigy. ONTHYHA aKTUBHICTh pedoBUHU. [IpuHuIMI podoTu mo-
nspumMerpa. JlocnikeHHs 010JI0TTYHUX 00'€KTIB 32 JONOMOTOI0 NOJspU3aliiiHoro Mikpockona. [losms-
pUMETpIs B XapyuOBii TEXHOJIOT .

Tema 20. KBanTtoBa onTuka.

KsanToBa mpupoaa csitina. @oton. Maca, immynbc Ta eHepris GpoTtoHa. PDOTOCTEKTPUIHUIA €PEKT.
PiBasiaus Eitnmnreiina s poroedexra. UepBoHa mexa Gotoedekry.

3micToBuii moayJb 6. KBanToBa ¢izuka

Tema 21. bynosa i criekTpu aToma.

Bbynosa atoma. BunpoMiHtoBaHHS 1 TOTJIMHAHHS €HEPTii aToMaMu. JIMCKPETHICTh €HEPreTHUHUX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBHILOB1 BIACTUBOCTI YaCTHHOK.

Xswm ne bpoiurs. CrhiBBimHOIIEHHS HeBU3HAUeHOCTeH [ 'eiizeHOepra. XBmiboBa (QyHKIS Ta ii
CTATUCTUYHUM 3MIcT. [IpuHIIUTIN e1eKTPOHHOT ONTUKH. EJeKTpOHHUI MIKPOCKOTIL.

Tema 23. PiBusuans [lpenunrepa. KBantyBanHs.

PiBasuusa Hlpenunrepa. KBantyBanns. KBaHToB1 4ynciia enekTpoHa. ATOMHI CUCTeMH 3 OaraTbMa
enlekTpoHaMu. [IpHHITUIT TOTOKHOCTI OiHAKOBHUX YacTUHOK. [TpuHmmm [Tayiti.

Tema 24. BnactupocTi 1 OygoBa sapa. PagioakTHBHICTb.

XapakrepucTtuka sgapa. SAnepui cumm. [3oTonw, 1300apu. Jledekt mMacu 1 eHepris 3B's3Ky. SaepHi
peaxkiii moiny i cuaTe3y. [IoHSTTS PO AAEPHY CHEPTETUKY.

Buau pagioakTHBHOTO BUIIPOMIHIOBAaHHS. 3aKOH pajiioaKTUBHOTO po3nany. Crana pajioakKTUBHO-
ro posnagy. AKTUBHICTh pamionykminy. Ilepion miBpo3naxay. [IpaBuiia 3MimieHHs, pal paaioaKTHBHUX
nepeTBopeHb. PamioakTuBHi cimelicTBa. ONWHUIN pagioaKTUBHOCTI. B3aemois pagioakKTUBHOTO BH-
MIPOMIHIOBAaHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapHi YaCTUHKH.

Kinacudikarris enemeHTapHuX 4acTUHOK. KBapku. XapakTepUCTHKH 1 B3aEMOJIIsSI KAPKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

HazBu 3MicToBUX

KinpkicTh rogus

neHHa Gpopma

3aouHa gopma

MOJAYIIB 1 TEM | YCHOTO y TOMY YHCII1 YCBOTO y TOMY YHCII1
a1 | o | 7ab | [ | c.p. a| n |ynab | iHa | c.p.
1 2 34| 5|6 |7 8 9/10| 11 | 12 | 13
Moayas 1

3microBuii MoayJsb 1. Mexanika

Tema 1. Bemyn.
OcHosu Kinemamu-
KU.

Topic 1.
Introduction. Basics
of kinematics

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 |

22

6

8

8

3microBuii Mmoayab 2. Monexynaphna gizuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4Hoi meopii.

3

1

2

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

19




MoayJs 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc-

10 | 1 2 /
Mmamuxa.
Teyfl 14. 3axonu no- 9 1 2 6
CMIUHO20 CMPYMY.
Pazom 3a 3micTOBUM 19 | 2 4 13
MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

5 1 2 2
noie.
Te.Ma 1§. Eﬂekmpoma- 7 1 9 4
CHIMHA IHOVKYISL.
Tema 17. Enekmpoma-
CHIMHI KOTUBAHHA MA 7 2 2 3
XBUJL.
Pazom 3a 3micToBUM 19 4 6 9
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. Ocrosu 6 1 5
Gdomomempii.

Tema 19. Xsunvosa 8 2 4 2
onmuxa.

Tewma 20. Keanmosa 6 1 2 3
onmuxa.

Pazowm 3a 3micToBUM 20 4 6 10
MOJyJIEM 5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

5 1 4
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 5 1 2 2
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 4 1 3
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 4 2 2
Paoioaxmusnicmeo.
Tel.wa 25. Enemenma- 3 1 2
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 21 5 5 13

MOAyJIEM 6

Ycnoro roaun 120 | 28 32 60




5. Temu ceMiHAPCBKHUX 3aHATH

KinbkicTs roanu

Ha3sBa temu ICHHA 3a04Ha

3/m dbopma dbopma

He nependaueHo HaBUaTBHUM ILJITAHOM

6. TeMu NpaKTHYHUX 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 JOMOMO-
ro10 000pPOTHOTO MaSITHHKA.

3akoHU 30epeKCHHS B MEXaHIYHHUX SBHIIAX.

Buznauenns koedirieHTa B’13K0CTi piguHu MeTooM CTo-
Kca 3 BUKOPUCTAHHSAM KOMIT IOTEPHOT IPOTPaMH.

BuznauenHs koedimieHTa TETIONPOBIAHOCTI MTOBITPSI.

BuzHaueHHs BITHOIIIEHHS TEMJIOEMHOCTEN Ta3y METOJIOM
aniabaTUYHOTO PO3ITUPECHHS.

BuzHaueHHs eIeKTpOEMHOCTI KOHIEHCATOpa PE30HAHCHUM
METOJIOM

BusHaueHHs omopy NMpOBiHHUKA 3a JIOTIOMOTOKO MICTKa IO C-
TIHHOTO CTPyMY.

O | 0| N OO O | &l W | D

=
o

BusnaueHHs IHAYKTUBHOCTI KOTYIIKH.

JIOCIiDKEHHST eJIEKTPUYHUX CTPYMIB 3a JIOTIOMOTOKO OCIIH-
norpada.

|
|

Busnauenns koedimierTa Tpanchopmariii i koedimienTa
KOPHCHOI 1ii TpanchopmaTopa.

[N
N

JlocmimkenHs inTepdepeHIii CBiTia 3a J0OMOTror OinpwH-
3mu DpeHeltst 3 BAKOPUCTAHHSM JIa3epa.

=
w

JocmipkenHs angpakiii cBiTiIa i BU3HAUYEHHS Mepioay -
(bpakuiifHOT peliTKH 3 BUKOPUCTAHHSM JIa3epa.

=
IS

BusHaueHHs KOHIIEHTpAllii PO3YMHY IIYKPY 32 JOMOMOTOI0
MOJISIPUMETPA.

=
(@)

NN DN DN DNIDNDNNDNDIDNIDNIDNDNDINDND DD

BuBdeHHs 3aKOHIB 30BHIIIHBOTO (OTOE(HEKTY 3 BUKOPHU-
CTaHHSAM KOMI IOTEPHOI IPOTPAMH.

[N
»

Paszom

w
N




8. CamocrTiiina podoTta

11

KinbkicTs roanu

Ne
o/ Hassa temu JICHHa 3a04Ha
dopma dopma
1 | XapakrepucTuku pyxy MarepiaibHOT TOUKH. 1
2 | 3aKOHH KJIIACHYHOI MEXAHIKH. 2
3 JucumarusHi cri. Mexanigaa po6ota. KoncepBaTueHi 1
cri. 3aKoH 30epeKeHHS MEXaHI9YHO1 eHepril.
4 OcHOBHE PIBHSIHHS TUHAMIKH 00epTAITBHOTO pyxXy. MOMEHT 5
IMITYIIbCY. 3aKOH 30€peKEeHHSI MOMEHTY IMITYIIBCY.
5 | Pyx peanpHOi pinuHu. B's3KicTs. 2
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3uyHI Xa-
PaKTEPUCTUKH 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MOIiTy MOJIEKYJT
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [dudysis. Buyrpimne Teprs. 1
TernnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 5
XHEBHI HATST.
BumnapoByBanHs 1 koHzaeHcauis. Bousoricte mnositpsa. Ku-
10 | minns. IlnaBnenns i kpuctamizamis. CyOmimaris. ®da3oBa 1
Jiarpama cTaHy pe4OBHHHU.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TIPOIIEC. 1
TenoeMHICTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 5
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnoss. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoBi- 7
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus notenianis. SBuiie 3eebeka i Ilenprrhe. [TpuHIUm 6
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | tHOl immykmii. MarHitHi BIacTUBOCTI pevoBHHH. Edekt 2
Xomna.
16 3akoH enekTpoMarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 4
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBAaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexkrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS eeKTpoMar- 3
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETpHYHOi onTUKU. CBITIOBI BEIHYU- 5
Hu. EHepreTnyHi BeTHYUHH.
19 Inrepdepenuis Ta mudpaxuis cpitia. Jucnepcis citia. 5
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 3
bynoBa atoma. BumnpomiHIOBaHHS 1 NMOTJIMHAHHSA €HEpril
21 | atomamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 4
Tynatu bopa.
22 | XBuni ne bpoiinsa. CriBBigHOIIEHHS HeBU3HaUYeHOCTeH [ eif- 2
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3eHOepra. XBuiboBa QYHKIIiS Ta i CTATUCTUYHHIN 3MICT.

23 Pigusiaas Ulpenunrepa. KsantyBanus. KBanToBi umcna
eJIEKTpOHA. ATOMHI CHCTEMH 3 0araTbMa eJIeKTPOHAMHU.
XapakrepucTuka sapa. Snepni cunu. SnepHi peakuii. Buau
24 | pamioaKTUBHOIO BHUIIPOMIHIOBAHHS. 3aKOH Pali0aKTHBHOIO 2
posmany.

o5 Knacudikaris enementapanx yactuHok. KBapku. Xapakre-
PUCTHKH 1 B3a€EMO/IisI KAPKIB.

Pazom 60

9. InauBiAyabHI 3aBIaHHS
He nependaueni HaBuaIbHUM IUIAHOM.

10. MeToau HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMI! 1 cCHCTEMaTU30BaHUMN BUKJIAJ IIEBHOTO
HayKOBOTro a00 HayKOBO-METOJIMYHOIO MUTAHHS, UIFOCTPOBAHUIL, 3a HEOOX1IHOCTI, 3ac00aMi HaOYHO-
CT1 Ta AEMOHCTpalli€er0 JocaiAiB. Jlekiis nokianukaHa GopMyBaTH B CTYJIEHTIB OCHOBH 3HaHb 3 MEBHOT
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapakTep ycCiX 1HIIUX BHJIIB HaByYa-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHATTH — BUJ| 3aHATTA, Ha IKOMY CTYACHTHU M1 KEPIBHUIITBOM BUKJIada-
4a MPOBOATH HATYpHI a00 IMITaIIiHI eKCTIEPUMEHTH YW JIOCHIIA B CIICIIAIbHO 00IaIHAHNX Ha-
BUAIBHHX JIA00OPATOPISX 3 BUKOPUCTAHHSAM yCTAaTKYBaHHS, IPUCTOCOBAHOTO I YMOB HaBYaThb-
HOTO mpoiuecy. JIMIakTHYHOI0 METOI0 JIaOOPATOPHOTO 3aHATTA € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTAIbHUX
JOCIIJKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTA — nIepen0avyarOTh CTBOPEHHSI YMOB JIJIsl HAWIIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISUTBHOCTI. [HIMBINyanbHI 3aHATTS, K MIPABUIIO, IPOBOIATHCS y HEay IH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTPeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MeToau (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIJICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO MUTaHb TEMU OOMEKYETHCS TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha MaTepiali, SKMi He 3HAWIIOB BIIOOpaKeHHS B MiApydHHKax. [Ipu Bukia-
JaHH1 JIEKII1 CTYJIeHTaM Jal0ThCsl MUTaHHS JJIsi CAMOCTIMHOTO PO3MIpKOBYBAaHHS, MPOTE JIEKTOP caM
BIJINIOBi/Ia€ HAa HUX, HE YEKAIOUH BIANOBiAEH cTyneHTiB. CucTeMa MUTaHb y XO/1 JIEKIIii CIIOHYKA€E CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTHU B MOLIyKaX MPaBUIBHOI BIIMOBIL.

PoGoTa B Majux rpynax — BUKOPHUCTOBYETHCS 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MPHU
MPOBeJIeHH1 TaOOpaTOpHUX 3aHATh. Lle Tak 3BaHi Irpynu MCUXOJOTIYHOTO KOMGOPTY, A€ KOXKEH ydac-
HUK BIiJirpa€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 IUIeH — KOMOIHAIlIS TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HAHb CTY/ICHTIB.
[TincymKoBa OIliHKA CKJIAIA€ThCs 3 MiJICYMKOBOT MOTOYHOI OILIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OIIHKH.
[TincymKoBa MoToYHa OIIHKA BKJIIOYA€ OajM 3a BUKOHAHHSA J1a0OpaTOpHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOJYJIbHUX TECTOBHUX 3aB/IaHb.



12. Po3noaiJy 0aJiB, IKi OTPUMYKOTh CTY/I€HTH

13

IloTouHMi1 (MOAYIIBHUI) KOHTPOJIb

3micToBuii MOAYIH | 3micToBHIA MOIYIH 2 3micToBHii
MOJYNb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | TI10 | T11 | TI12 T13 T14
2 2 2 2 2 2 2 2 2 2 2 2 6 6
[Tincym-
[ToTouHMi1 (MOAYNIBHUI) KOHTPOJIb koBuii ko- | Cyma
HTPOJIb
3MiCTOBHIA 3micToBHiA . .
3MICTOBUN MOIYIH 6
MOJTyJTh 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

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

Ixana oninoBanHga: HamioHaJabHAa Ta ECTS

Cyma 6autiB 3a BCi Ouitika O1iHKa 3a HAIIOHAJIBHOIO IIIKAIIOK
BUZHM HaB4aJIbHOL ECTS | 1 ex3aMeHy, KypcOBOTO Mpo- —
AVUILHOCTI eKTy (po00TH), IPAKTUKHU y
90 - 100 A BIAMIHHO

82-89 B o6be
74-81 C Jlo0op 3apaxoBaHoO
64-73 D 3aI0BLILHO
60-63 E

. . HE 3apaxoBaHO 3 MOKJIU-

HE3aIOBUILHO 3 MOKJIMBICTIO .
35-59 FX BICTIO IOBTOPHOTO CKJIA-
MOBTOPHOTO CKJIAJaHHS
aHHSA
) , HE 3apaxoBaHoO 3
HE3aI0BUILHO 3 000B’I3KOBUM X
000B’SI3KOBHM ITOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
i HUM BUBYEHHSIM IHCIH-
LUIUTIHA .
ILTIHA

ueHTp, 2006. — 289 c.

13. MeToauuHe 3a0e3neYeHHsI
1. Muxkonaiiunk M.H., ®ak B.I'. JlaGoparopuuii npaktukym 3 ¢izuku. Yacruna 1. Ymans: Komi-

2. Kosanwo JI.€., Mukonaituyk M.H, ®ax B.I'. JlaGopaTopuuii npaktukym 3 ¢isuku. Yactuna 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanpHuil NOCIOHUK AJIst 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. Kosannwos JI. €., [To6epexens 1. 1. 3agadi 3 pizuku. MeroaudHi BKa3iBKU 10 BUKOHAHHS CaMOCTI -
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeHa0BaHa JliTepaTrypa

ba3zosa
Kosanbos JI.€., [ToGepexens 1.I. dizuka: HaBuanbHUNA NOCIOHUK IS CTYAEHTIB IH)KEHEPHHUX CIle-

mianpHOCTEH. — YMmanb: BIIL] «Bizasi», 2019. — 200 c.

Jaxon, JI.€. KoBanboB, M.H. Muxonaituyk. — bposapu: «<AH® I'PVII», 2014. 184 c.

Jisixon B.M., Kosanbos JI.€., Mukonaituyk M.H. OcnoBu ¢izuku: HaBuansuuii nociouuk / B.M.



14

3. ®i3uka. HaBuansHO-MeTommuHM KOMITIeKe: HaBuambHO-eToIMYHIN MTOCIOHHK JUISIBHIIIMXAT PAPHO-
TexHIHUX 3aknaniB Ykpainu / JLIO. 36apasceka, B.B. boiiko, C.b. Crno6osH Ta iH. — Kam’ siHerp-
Ionuscekiit: ®OIT Cucuu O.B., 2012. —596 c.

4. Kynim B.B. ®i3uka juis imkeHepHUX cnerianbHocTell: KpeautHo-MoysbpHa cuctema: HaBy. nociOHuUK.
— VY 4-x 9. M.1. Mexanika. Monekynspaa ¢izuka / B.B. Kymim, A.M Conosiios., O.f1. Ky3nenosa. — K.:
Kumxkxkose Bun-s8o HAY, 2006.

5. Kynim B.B. ®i3uka 11t ilkeHepHUX criemianbHocTeil: KpenurHo-MoaynbHa cuctema: HaBda. mociOHUK.
— VY 4-x 9. M.2. Tepmounamika. Enekrpomaraerusm / B.B. Kymimr, A.M Conosiios., O.51. Ky3nenosa. —
K.: Knmxkose Bug-8o HAY, 2006.

6. Kynim B.B. ®i3uka 11t imkeHepHUX criemianbHocTeil: KpenurHo-MoaynbHa cuctema: HaBda. mociOHUK.
— V¥ 4-xu. M.3. KomuBanns i xpwti. Onrruka / B.B. Kymim, A.M Comnosiios., O.5. Ky3aenosa. — K.
Kumxkxkose Bun-so HAY, 2007.

7. Kynim B.B. ®3uka 1yis iHxeHepHUX cnetiaibHocTel: KpenurHo-momynbHa cuctema: HaBy. mociOHuK.
— V¥ 4-x 4. M.4. KBantoBa ta atomna ¢i3uka / B.B. Kymnini, A.M Conogiios., O.4. Ky3uenosa. — K.
Kumxkxkose Bun-s8o0 HAY, 2008.

8. Kyuepyk .M., l'op6auyxk I.T. 3aransuuii kypc ¢izuku (y 3-x romax) Hapu. nmocionuk.- K.: TexHixa,
1999.

JlonomixkHa

1. Borampka I.I". Ta in. 3aranshi ocHoBu (izuku /I.I". Boranpka, JI.b. T'onoBko, A.A. Manspenko, FO.J1

MenTtkoBcbkui. - K.: JInoige, 1998. - 480 c.

2. Muxonaitayk M.H. [loBinHukoBi MaTepianu 3 ¢i3uku Ta ocCHOB Oiodizuku: HaBy mocioHUK. —

VYmanb: «Aami», 2006. — 114 c.

3. Yonman ILI1. OcHoBu ¢i3ukn.-K,: Bumra mxk., 1995.- 488 c.

4. ®i3UYHUN eKCTIepUMEHT 1 MaTeMaTuyHul anapat ¢izuku: Hapuanbauii nocibHuk. / Kosa-

1608 JI.€., KpacuoGoxkuii FO.M., Maptuuiok M.T., 3amaxoscbknii 1.10. — Kuis: HaykoBuii cBiT. —
2003. - 9%4 c.

15. Indopmaniiini pecypcu

1. Enextponnuiit 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. Caiir kadempu MaTeMaTKH 1 HIBUKA
https.//math.udau.edu.ua/
5. HaykoBa 6i6miotexa Ymancekoro HYC
https./library.udau.edu.ua/

16. 3minu y pobouiii nporpami na 2023 pik

=

OHOBJIEHO MepeTiK PeKOMEHI0BaHO1 JIITepaTypHu.

[lepenOaueHi 3aHATTS 3 BUKOPUCTAHHAM IPE3eHTallill Ta/abo IOMOBieH aHTTIHCHKOI0 MOBOIO.

3. YacTKoBO 3MIHEHO CTPYKTYpYy Ta HAllOBHEHHsI HaBYAJIbHOI AUCIUIUIIHK BIiAMOBIIHO JI0 MpOrpam-
HUX Pe3yJIbTaTiB HaBYaHHS Ta KOMIIETEHTHOCTEH.

N


http://physics.com.ua/
https://moodle.udau.edu.ua/course/view.php?id=143
https://math.udau.edu.ua/
https://library.udau.edu.ua/

