





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, crienianb-
HICTb, OCBITHII1 piBEHB,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHSA

3a04yHa ¢opma
HABYAHHS

KinbkicTe kpeauTiB —4

[Namy3p 3HaHb!
19 Apxirekrypa Ta
OYIIBHUIITBO

OO00B’s13K0Ba

MonyniB — 3

3MICTOBUX MOAYJIIB — 6

[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBIaHHS

— HaBYaJIbHUM IIJIAaHOM HE
nepenoayeHo

3arajibHa KUJIBKICTb T'O-
mnH — 120

CroeriajabpHICT.
193 T'eonesist Ta 3eMieycTpiid

Pik minroroBkm:

1t |

CemecTtp

1t |

Jlexkmii

TwxHEBUX TOAUH JIJIS
JeHHO1 (hOpPMU HaB-
YaHHS:

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

OcBiTHI} piBEHbB:
OYaTKOBUH
(KOpOTKHIA IMKIT)

OcBiTHS TIporpama:
['eone3is Ta 3emieycTpii

26 roj. ‘

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

28 ros. ‘

CamocrTiiiHa podoTa

66 ros. ‘

InauBinyanbHi 3aBIaHHS:

Bun koHTpOIIO:
eK3aMecH




2. Meta Ta 3aBIaHHSI HABYAJIbHOI M CUMILTIHA

MerTa: cTBOpeHHSs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTUBOCTI 1 3aKOHHU PYy-
Xy PEYOBMHH 1 IMOJIS SIK OCHOBHU MPUPOJHUYMX HAyK Ta (PyHIAMEHTY TE€XHIKH, (OPMYBaHHS HAyKOBOT'O
CBITOTJISAY 1 Cy4acHOTO (Di3MYHOTO MHUCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTHBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’S3KiB Mik
(GI3UYHUMU SBUIAMU;. 03HAHOMIICHHS 3 CYYaCHOIO €KCIICPUMEHTAIBHOI0 (DiI3UTHOIO armapaTyporo, ¢o-
pPMyBaHHS HABUYOK MPOBEACHHS (i3UYHOTO €KCIIEPUMEHTY; ()OpMYBaHHS BMIiHHS BUIUISTH KOHKPET-
HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7a4aX MaiiOyTHROT CIIEIiaTbHOCTI.

Micue IMCUMILUIIHM Yy CTPYKTYPHO-JOIiYHid cXeMi MiAroTOBKH 3100yBaviB
BMIIOI OCBIiTH: HaBuanbHa jucnuiuiina «®Pi3uka» € QyHIaMEHTaIbHOK Ta 0a3yeThCsl HA TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSAX CTYAEHTIB, OTPUMaHHUX B 3arajbHOOCBITHIX HaBYaJbHUX 3aKiajax MpU BHU-
BUEHHI (DI3MKH, MAaTEMATUKH, IPUPOIO3HABCTBA, XiMii. TicHO MoB’s13aHa 3 TUCHUILTIHOIO «Bwuia mare-
MaTHKa». B cBolo uepry BUBUEHHS (PI3UKU CTBOPIOE HEOOXIHI MEPETyMOBHU AJIsl 3aCBOEHHS CTyJEHTa-
MU HACTYITHUX CIIEIIaJTbHUX AUCIMIUIIH: T€0/1e31s, Ie0JIoTis 1 reoMopdosoris, GoTorpaMmeTpis Ta Iuc-
TaHI1ITHEe 30HIyBaHHS, OCHOBH I'€0JIe3NYHUX POOIT.

BuBueHHs HaBUaNbHOI JUCHMIUTIHYU Nepeadavae GopMyBaHHS Ta PO3BUTOK Y CTYJEHTIB KOMIETEH-

THOCTEH:

InTerpajibHa KOMIIETEHTHICTD:
3aTHICTh PO3B'I3yBaTH CKJIAJHI CHEIIATi30BaH1 3a7a4l Ta MPaKTUYHI MpobiaeMu npodeciitHol AisuTb-
HOCTI y Talry31 reojie3ii Ta 3eMieycTporo abo y mpolieci HaB4aHHs, 1110 repeadoadae 3acTOCyBaHHS MEB-
HUX TEOpiil, MOJI0KEHb 1 METO/IIB BIAMOBIIHOT HAYKH 1 XapaKTepU3y€EThCSI KOMIUIEKCHICTIO 1 HEBU3HA-
YEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

3K 1 — 37aTHICTh 3aCTOCOBYBATH 3HAHHS B MPAKTUYHUX CUTYAIlIfX;

3K 2 — 3HaHHs Ta pO3yMIHHA 0071aCTi reoesii Ta 3eMJIeYCTPOIO;

3K 3 — 371aTHICTh CIUTIKYBATHCS P1IHOIO MOBOIO SIK YCHO TaK 1 MMChMOBO;

3K 5 — 3gaTtHICTh BUKOPUCTaHHS 1HGOOPMAIITHUX TEXHOJIOTIH;

3K 6 — 3maTHICTh BUMTHCS 1 OYTH Cy4acHO OCBIYEHHUM, YCBIJIOMJIIOBATH MOJKJIUBICTh HaBUYAHHS BIPO-
JOBK KUTTS,

3K 7 — 31aTHICTh MpaloBaTH K CAaMOCTIHHO, TaK 1 B KOMaH/II.

daxoBi KOMIIETEHTHOCTI:

®K 1 — 371aTHICTh MOKAa3yBaTH 3HAHHS 1 PO3YMIHHSI OCHOBHHUX TEOPiid, METOJIIB, MPUHIIUIIIB, TEXHOJIO-
il 1 METOJIMK B TalTy3i Ieo/ie3li 1 3eMJIeyCTpoIo;
O®K 2 — 31aTHICTh TTOKa3yBaTH 0a30Bl 3HAHHS 13 CYMDKHUX JAMCIMILTIH - (I3UKH, €KOJIOrii, iHdhopMa-
IHHUX TEXHOJIOTIH, MpaBa, eKOHOMIKH TOIIO), BMIHHS BUKOPHCTOBYBATH iX T€OpIi, MPUHIIUITH Ta TEX-
HIYHI IT1IX0IH;
@®K 3 — 31aTHICTh BUKOPUCTOBYBATH 3HAHHSA 3 3arajlbHUX 1HKEHEPHUX HAYK y HaBYaHHI Ta mpodeciii-
Hil AISIIBHOCTI, BMIHHS BUKOPUCTOBYBATH iX TEOpIi, MPUHIIUIIN Ta TEXHIYH1 MiAX0IHU;
OK 4 — 31aTHICTS BUKOHYBATH MpodeciiiHi 000B 3K B Tally3i reoie3ii 1 3eMieycTporo.

3MicT MIArOTOBKM CTyAEHTA 3 (pi3uKku chopMynbOBaHUHN y TEPMiHAX pE3y/IbTaTIB HABYAHHS.

IIporpamui pe3yJbTaT HABYAHHSA:

[TPH 1 — BUKOpUCTOBYBATH YCHO i MMCHMOBO TEXHIYHY YKPAiHCHKY MOBY Ta BMITH CITUIKYBaTHCSI
1HO3eMHOIO (aHTJTIHChKOI0) Y KO (haxiBIIB 3 T€0 €311 Ta 3eMJIEYCTPOIO;

ITPH 2 — 3HaTH OCHOBHI 3aKOHHU T'€0/Ie31], BUIO1 Ta IHXKEHEPHO1 reoe3ii, TonorpadiyHoro i Tema-
TUYHOTO KapTorpadyBaHHs, CKJIaJaHHS 1 OHOBIIEHHS KapT, AUCTAHIIIMHOTO 30HayBaHHs 3eMJi Ta GoTo-
rpaMMeTpii, 3eMJIeYCTPOIO, OI[IHIOBAHHS HEPYXOMOCTI 1 3eMEIBHOTO KaJaacTpy;

ITPH 9 — 00po6asiTu pe3yabTaTi reoJie3NYHUX BUMIPIOBaHb, TONOTpadiuHUX 1 KaAacTPOBUX 3Hi-
MaHb.



3. Ilporpama HaBYAJBLHOI IUCIUILIIHI
3micToBuiit moayas 1. Mexanika

Tema 1. Bctyn. OCHOBU KIHEMATHUKHU.

[Ipenmer 1 meroan Qizuku. 3B'I30K KypCy i3 CIEIialbHUMU JUCHMIUTIHAMH. ICTOpPisS pO3BUTKY.
OcHOBHI 3aBIaHHS KypCYy.

Mopeni GpiBUYHHX TN y MEXaHIIli: MaTepiabHa TOYKa, aOCOJIFOTHO TBEpAE TUI0. Buam mexaHiu-
HOTO pyXy TBepaoro Tina. Cucrema ByLIiKy. [IOHATTS PO YHMCIIO CTYIEHIB CBOOOIM. XapaKTePUCTHKU
PYyXy MaTtepialibHOI TOYKH: TPAEKTOPist, NUIAX, nmepemimeHHs. [Buakicts. [Ipuckopenns i oro ckia-
JIOBi: TaHTEHIliaTbHE 1 HOpMaibHe pucKkopeHHs. [ToBHe mpuckopenHs. KyToBi XapakTepuCTUKU PYyXY:
KyTOBa IIBU/IKICTh, KyTOBE IIPUCKOPEHHSI.

Tema 2. Jlunamika MaTepiaabHOI TOUKH.

[lepumii 3akoH HeroToHa. [HepiianbHi Ta HelHepLiadbHI CUCTEMH BUIIIKY. MexaHIYHUI NpUHIINIT
BigHOCHOCTI. Cuna 1 Maca. [pyruii 3akon Herotona. Imnynec. TlonsaTTss MexaniuHoi cuctemu. Tperiit
3akoH HproToHa. 3aKOH 3MIHU IMITYJIbCY. 3aMKHEHA CHUCTeMa. 3aKOH 30€pEeKEHHS IMITYJIbCY. 3acTOCY-
BaHHSI 3aKOHIB JIMHAMIKHM B MAaIllMHAX 1 MEXaHI13MaX CUILCHKOTO T'OCHOIAPCTBA Ta XapUYOBOi MPOMHUCIO-
BOCTI.

Tema 3. Cunu B mexaniui. PoboTa 1 enepris.

Cumm tsoxiaHs. ['paBiTaniiini B3aeMoii. 3aKOH BCECBITHBOTO TsDKIHHA. Bara Tina. BumiproBaHHs
Baru Tila. 3aJIOKHICTh Bark Tijia Bijl IIUPOTH MICIIe3HAX0/DKeHHs. HeBaromicTh 1 mepeBaHTaKeHHS.

Cumu npyxHocTi. Jledopmartii npyxHuux Ti. 3akoH ['yka. Moayne FOunra. [liarpama po3rsry.

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

Mexaniuna po6ota. [loTyxHicts. PoOoTa cunmu TsSokiHHA, CUIM IpyKHOCTI. KiHeTnyHa 1 noTeHii-
anbHa eHeprii. KoncepBatuHi cuiu. 3akoH 30€peXeHHS MEXaHIYHOT €Heprii.

Tema 4. Jluramika 00epTaIBHOTO PyXy TBEPAOTO TiJA.

MowmeHT cumnu BimHOCHO Hepyxomoi oci. MomenT iHepiii. Teopema IlIreiinepa. Kinernuna eHep-
rist o6epranHsa. OCHOBHE PIBHSHHS TUHAMIKA 00EpPTaIbLHOTO pyxy. MOMEHT iMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY IMITYJIbCY.

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 pinuHi. 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 HOTO po3B's3ku. EHeprisa rapMOHIUHUX KOJMBaHb.

[Ipupona 3Byky. [lommpenns 3Byky. @i3u4Hi XapaKTEPUCTUKH 3BYKOBHX XBHJIb: IHTEHCHUBHICTH,
4acTOTa, MIBUAKICTH MOIIMPEHHS, €HEPris, MOTYXHICTh, TUCK. PiBeHb IHTEHCHUBHOCTI 3BYKY: O€l 1 Je-
uuben. [lecuxodiznuHi XapaKTepUCTUKU 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 Knaneiipona-Menaeneesa). 3akoH MakcBesuia 11l 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 Iijl 4ac iX TepMOOOpOOKHU. 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. KpaiioBuii kyr. Kaninsphi 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 BoasHOoi napu. Tuck Hacudenoi 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.

Kumninns. [lnaBnenns 1 kpucranizaiis. Cyonimariis. da3oBa miarpama cTaHy ped4OBHHH.

Tema 11. Ilepuii 3akoH TepMOAUHAMIKH. TemI0EMHICTH ra3is.

[TapameTpu crany TepMOAMHAMIYHOI ccTeMU. TepMoauHaMigyHuil potiec. [301p0BaHa, 3aMKHEHA
1 BIIKpUTA TEPMOJUHAMIUHI cucTeMU. TemnoeMHicTh Tina. [luTomMa TermnoeMHICTh peuoBUHU. BHYTpi-
IITHS €Hepris TepMOAMHAMIYHOI cucTeMu. J[B1 opmu nepenadi eHeprii: KUIbKICTh TEMJIOTH 1 Makpoc-
KoniuHa poboTa. [lepimii 3akoH TepMOJMHAMIKU. 3aCTOCYBaHHS EPLIOTO 3aKOHY TEPMOJIUHAMIKH 10
13onporieci. Axiabatnunuii npouec. PiBusaHHs [lyaccona. TemnoemHicTh ra3is.

Tema 12. JIpyruii 3akoH TepMoarHaMiku. EHTpomis.

Hpyruit 3akoH TepmoauHaMiki. O0opoTHI Ta HeoOopoTHI npouecu. Temnosuii nBuryH. [ukn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTpotii. TepMoauHaMiuH1 TOTEHIIAMN. 3B'SI30K 3MIHU CTaHIAPTHOT
BUIBHOI €Heprii 3 KOHCTAaHTOIO PIBHOBAru. XiMI4HUH 1 €1eKTPOXIMIYHUNA MOTEHIIAH.
3micToBuii moayan 3. EjekTtpuka

Tema 13. EnexTpocrartuka.

B3aemonis Hepyxomux 3apszi. 3akoH Kymnona. Enekrpuune mose Ta ioro xapakrepuctuku. Ha-
MPYXEHICTh €JIEKTPUIHOTO ToJis1. [ToTIK BekTOpa Hanmpy>KeHOCTI. EleKTpuyHMi AUTI0Ib.

Enextpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBanus Teopemu OcTporpa-
cpKoro-I"aycca s po3paxyHKy eJIeKTPOCTaTHYHUX IOJIIB.

PoGoTta nepemimienHs 3apsiay B enekrpuuHomy modi. [lotermian. Pi3aunsg noreHmianis. 3B'S130K
HaIPYy>KEHOCTI 3 TIOTEHITIaJIOM.

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

Tema 14. 3akoHU MTOCTIMHOTO CTPYMY.

Enextpuunnii ctpym. Cuita Ta ryCTHHA €IEKTPHYHOTO cTpyMy. Enexrpopymriiina cuna. Hampyra.
EnexrpornpoBinHicTh 1 omip nmpoBigHuKiB. Enektpuune kono. 3akon Oma. 3aneXHICTh OMopy IMpoBij-
HUKa Bijl TEMIIEPATypH.

TemuoBa gig enekrpuynoro crpymy. 3akoH /xoynsa-Jlenua. [Ipasuna Kipxroda. Tepmoenextpu-
yHi siBuma. KonraktHa pisHuIs norenmianis. Spuiie 3eedeka i [lenbrhe. [Tpuammn aii repMonapm.

3MmicToBuii Mmoayab 4. EjlekTpomarnetusm

Tema 15. MaruitHe noiie.

MarnitHa B3aemois. Maruitae nosie. [HayKiist MarHiTHOTO mosis. /it MarHiTHOTO MOJIS Ha MPO-
BIIHHK 13 cTpyMoM. 3akoH Ammnepa. 3akoH bio-CaBapa-Jlamnaca ta ioro 3actocyBanHs. Jlis MaruitHo-
o TMOoJIsl Ha 3apsiau, 1o pyxarTbes. Cuna Jlopenna. Teopema mpo HMUpKyIsALi0 BEKTOpa MAarHiTHOT 1H-
IYKIil y BaKyyMi (3aKOH IOBHOT'O CTPyMY). 3aCTOCYBaHHS 3aKOHY IIOBHOT'O CTPYMY JI0 PO3paxyHKy Ma-
THITHUX TIOJIB.

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

Tema 16. EnekTpoMaruaiTHa iHIYKITiS.

OCHOBHHUI 3aKOH €JIeKTpOMAarHitHoi iHAyKiil. CaMoiHayKis Ta B3aeMoiHayKuis. TpanchopmaTto-
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.

Enexktpuyne K00 3MIHHOTO cTpyMy. €MHICHUH Ta IHAYKTHBHHHI omip. Pe3soHaHc cTpymy i Hampy-
ru. KonuBanpHuit KoHTYp. PIBHSHHS eneKTpoMarHiTHOT XBuili. EHepris enekTpoMarHiTHUX XBUJb. Be-
krop Ymosa-Iloitntuara. BunpomintoBanus aunosst. [llkana enexkTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcnoBu enextponiku. HamiBrnpoBigaukoBi npwiraau. IlincwmoBaui. 'eneparopu. EnexkTponHo-
npoMeHeBa Tpyoka. [IpuHimn aii enexTpoHHOTO ocuuiorpada.
3micToBuit Mmoayasb S. Onruka

Tema 18. 'eomerpuuna ontrka. OcHOBU (HOTOMETPII.

OCHOBHI 3aKOHU I'€OMETPUYHOI ONTHUKU. 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. Cuina BUnpoMiHioBaHHs. EHeprernyna sckpa-
BicTh. EHEepreTnyHa OCBITICHICTb.

Tema 19. XBuiaboBa onruka.

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

[Monsapuzanis ceitia. [lpupoane 1 monsipusoBane cBirio. 3akoH Maimoca. [lonspu3anist cBitiia Ha
MeXI1 MOJIUTY JABOX JieNeKTpuKiB. 3akoH bprocrepa. Onrtuunuil auxpoizm. [loxasiiiHe mpomeHe3anom-
nenns. [lonspuzamiiiai npunaau 1 noisgpoinu. ONTHYHA aKTUBHICTH pedoBUHHM. [IpuHIIMT poOOTH TTO-
nspumetpa. JlociaimkeHHs 610J0TYHIX 00'€KTIB 32 TOTIOMOTO0 MOJISIpU3aIifHOT0 Mikpockomna. [Toms-
pUMETpisi B Xap4OBii TEXHOJIOT1.

Tema 20. KBantoBa onTuka.

KsanToBa mpupoaa cpitina. @oton. Maca, iMmmynbc Ta eHepris GpoTtoHa. PDOTOCTEKTPUIHHAMA €PEKT.
PiBasaus Eitnmnreiina nis poroedexra. UepBoHa mexa goroedekry.

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. XBUJIbOBI BIACTUBOCTI YaCTUHOK.

Xpwm ne bpoiurs. CrhiBBimHOIIEHHS HeBHM3HAUeHOCTeH I'elizeHOepra. XBmiboBa (QyHKIS Ta ii
CTaTUCTUYHUU 3MIiCT. [IpUHIIUIN €JIeKTPOHHOT ONTHKH. ENEKTPOHHUI MIKPOCKOTI.

Tema 23. Pisusuns lllpenunrepa. KBantyBaHHS.

Piusiaas Ulpenunrepa. KBantyBanHs. KBaHTOBI uuciia 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 eHEepreTUKYy.

Buau pagioakTMBHOTO BUIIPOMIHIOBAaHHs. 3aKOH pa/lloaKTUBHOTO po3nany. Crana paaioakTHBHO-
ro pos3nany. AKTUBHICTh pamioHykiiny. Ilepion miBpo3nazy. IIpaBuia 3MimmeHHs, psii pagioaKTUBHUX
nepeTBopeHb. PamioakTuBHI ciMeiicTBa. OOWHMUIII PaJiOaKTUBHOCTI. B3aeMois pamaioakTHBHOTO BU-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapHi YaCTHHKH.

Knacudikaris enementapHux yacTuHok. KBapku. XapakTepucTUKH 1 B3aeEMO/Iisl 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.
Ocnosu Kinemamu-
K.

1

1

Tema 2. /lunamirka
MmamepianbHoi mo-
YKU.

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

Tema 4. Jlunamixa
0bepmanbHo20 pyXy
meepooco mina.

Tewma 5. I'iopoou-
HaMiKa.

Tema 6. Mexaniuni
KonusanHs. Axyc-
muxa.

Pasowm 3a 3micToBUM
MoyseMm |

22

6

6

10

3microBuii Mmoayab 2. Monexyaapna izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4noi meopii.

3

1

2

Tema 8. Asuwa ne-
PEHOCY 6 2a3aX.

Tema 9. Peanvui ea-
3u. Monexkynaphi
A8UWA 8 PIOUHAX.

Tema 10. @azosi
nepexoou.

Tema 11. Ilepwuii
3aKOH MepMOOUHa-
Mmiku. Tennoem-
Hicmb 2a3is.

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

Pazom 3a 3micToBUM
MOZyJIEM 2

19




MoayJs 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc-

10 | 2 2 6
mamuxa.
Teyfl 14. 3axonu no- 9 1 2 6
CMIUHO20 CMPYMY.
Pazowm 3a 3MiCTOBUM 19 3 4 12
MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

5 |1 4
nosne.
Te.Ma 1§. Eﬂekmpoma- 7 1 2 4
CHIMHA IHOVKYISL.
Tema 17. Enekmpoma-
CHIMHI KOTUBAHHS MA 7 1 2 4
XGUL.
Pazowm 3a 3micTOBUM 19 3 4 12
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. Ocrosu 6 1 2 3
Gdomomempii.

Tema 19. Xsunvosa 8 1 4 3
onmuxa.

Tewma 20. Keanmosa 6 1 2 3
onmuxa.

Pazowm 3a 3micToBUM 20 3 6 11
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 1 3
Paoioaxmusnicmeo.
Tel.wa 25. Enemenma- 3 1 2
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 21 5 5 14

MOAyJIEM 6

Ycnoro roaun 120 | 26 28 66




5. Temu ceMiHAPCBKHUX 3aHATH

10

KinbkicTs roanu

o/ HazBa temu JeHHA 3a04Ha
dbopma dbopma
He nependayeHo HaBYATBHUM IJITAHOM
6. Temn npakTUYHMUX 3aHATH
No KinbkicTs roany
o/ Hasga Temu JICHHA 3a04Ha
dbopma dbopma
He nepenbaueno HaBuaIbHUM TIJIAHOM
/. Temu 1a00paTOPHUX 3aHATH
No KinbkicTh ToanH
A/ Hassa temn JIeHHA 3a09Ha
dbopma dbopma
1 BumiproBaHHs MBUAKOCTI TiJIa METOJOM OATICTHYHOTO Ma- 2
SATHUKA 3 BUKOPUCTAHHIM KOMII IOTEPHOI MPOTpaMH.
2 BusHaueHHs MOMEHTIB 1HEPIIii TUT 3 BUKOPUCTAHHIM
KOMII FOTEPHOT TPOTPaMH.
3 BumiproBaHHs IPUCKOPEHHS BUILHOTO MAIHHS 32 JI0IIOMO- 2
rot0 000pPOTHOTO MaSITHHKA.
4 Buznauenns koedirieHTa B’13K0CTi piguau MetooM CTo- 2
KCa 3 BUKOPUCTAHHSIM KOMIT IOTEPHOI MPOTrpaMH.
5 | BusnauenHs koediieHTa TEIIONPOBIIHOCTI MOBITPSL. 2
6 BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 2
aiabaTUYHOTO PO3ITUPECHHS.
7 BusHaueHHs eneKTpoeEMHOCTI KOHIEHCATOpa PE30HAHCHUM 2
METOJIOM
8 BusnaueHHs onopy npoBigHUKA 3a JOMIOMOTO0 MiCTKa MOC- 2
TIITHOTO CTpyMY.
O | BuzHaveHHS IHAYKTUBHOCTI KOTYIIKH. 2
10 Busznauenns koedimienTa Tpanchopmariii i koedimienTa 2
KOPHCHOI 111 TpanchopmaTopa.
11 JlocmimkenHs inTepdepeHIii CBiTia 3a J0NOMOTror Oinpwu- 2
3mu Dpenens 3 BUKOPUCTAHHSM Jla3epa.
12 Jocnimkenus qudpakiiii cBiTia i BU3HaYSHHS Mepioy Tu- 2
(hpakiifHOT PEIIiTKH 3 BUKOPUCTAHHSM Jla3epa.
13 | BuBueHHs mossipu3altii CBiT/1a 3 BUKOPUCTAHHSM Jlazepa. 2
14 BuBueHHS 3aK0HIB 30BHIMIHBOTO (poTOEdPEeKTy 3 BUKOPH- 2

CTaHHSAM KOMI IOTE€PHOI IPOTPAMH.

Pa3zom

N
oo




8. CamocrTiiina podoTta
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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 3
cri. 3aKoH 30epeKeHHS MEXaHI9YHO1 eHepril.
4 OcHOBHE PIBHSIHHSI 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 PIBHSIHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MOIiTy MOJIEKYJT 2
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- 6
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus noteniianis. SIBuie 3eebeka i [lenpThe. [TpuHImI 6
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | tHOl immykmii. MarHitHi BIacTUBOCTI pevoBHHH. Edekt 4
Xomna.
16 3akoH enekTpoMarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 4
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomMarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexkrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS eeKTpoMar- 4
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETpHYHOi onTUKU. CBITIOBI BEIHYU- 3
Hu. EHepreTnyHi BeTHYUHH.
19 Inrepdepenuis Ta mudpaxuis ceimia. Jucmepcis cimia. 3
[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 bpoiins. CriBBiqHOIIEHHS HeBU3HAUYeHOCTeH [ eii- 2
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3eHOepra. XBuiboBa QYHKIIiS Ta i CTATUCTUYHHIN 3MICT.
23 Pigusiaas Ulpenunrepa. KsantyBanus. KBanToBi umcna 3
eJIEKTpOHA. ATOMHI CHCTEMH 3 0araTbMa eJIeKTPOHAMHU.

XapakrepucTuka sapa. Snepni cunu. SAnepui peakuii. Bunu

24 | pamioakKTUBHOTO BUIIPOMIHIOBAaHHS. 3aKOH Pa/i0aKTHBHOTO 3
po3nay.

o5 Knacudikaris enementapanx yactuHok. KBapku. Xapakre- 5
PHCTHKH 1 B3aEMOIisI KAPKIB.
Pazom 66

9. InauBiAyabHI 3aBIaHHS
He nependaueni HaBuyaIbHUM IUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMI 1 cCHCTEeMaTU30BaHUM BUKJIaJ [IEBHOTO
HayKOBOTro a00 HayKOBO-METOJIMYHOIO MUTAHHS, UIFOCTPOBAHUIL, 3a HEOOX1IHOCTI, 3ac00aMi HaOYHO-
CT1 Ta JAeMOHcTpali€ero gocaiaiB. Jlekiis nokaukana ¢GopMyBaTH B CTY/IE€HTIB OCHOBH 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapakTep ycCiX 1HIIUX BHJIIB HaByYa-
JBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIUTITIHH.

JlabopaTopHe 3aHATTH — BUJ| 3aHATTA, HA IKOMY CTYACHTHU I/l KEPIBHUITBOM BHKJIaJa-
4a MPOBOATH HATYpHI a00 IMITaIIiHI eKCTIEPUMEHTH YW JIOCHTIIA B CIICIIAIbHO 00IaIHAHNX Ha-
BUAIBHHX JIA00OPATOPISX 3 BUKOPHCTAHHSAM yCTAaTKYBaHHS, IPUCTOCOBAHOTO JJII YMOB HaBYaTh-
HOTO Tporiecy. JAuaakTuaHO0 METOI0 Jab0pPaTOPHOTO 3aHATTS € MPAKTUYHE MIATBEPHKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTATbHUX
JOCIIJKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTSA — niepen0avyaroTh CTBOPEHHSI YMOB JIJIsl HAWTIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOJIMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISUIBHOCTI. [HAMBINyanbHI 3aHATTS, SK MIPABUIIO, TIPOBOSATHCS Y HEAYIH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeaporo 3 ypaxyBaHHSIM MOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToau (TeXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIJICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 1110 KOJIO TUTaHb TeMH 0OMEXY€EThCS IBOMa-TphoMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha MarTepiaji, SKUi He 3HAWIIOB BIIOOpaXeHHS B MiApydHHKax. [Ipu Bukia-
JaHHI1 JIEKI1] CTYJeHTaM Jal0ThCsl MUTaHHS JJIi CAMOCTIMHOIO pO3MIpKOBYBAaHHS, MPOTE JIEKTOP CaM
BIJINOBi/Ia€ HAa HUX, HE YEKAIOUH BIAMOBiNEH cTyaeHTiB. CucTeMa MUTaHb y XO/1 JIEKIIii CIIOHYKA€E CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTHU B MOLIyKaX MPaBUIBHOI BIAMOBIL.

PoGoTa B Majux rpynmax — BUKOPHUCTOBYETHCS 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MPHU
MIpOBeJIeHH1 TabOpaTOpHUX 3aHATh. Lle Tak 3BaHi rpymnu MCUXOJIOTIYHOTO KOMGOPTY, A€ KOXKEH ydac-
HUK BIJirpa€e CBOIO OCOOIUBY POJIb 1 IEBHUMHU CBOIMHU SIKOCTSIMH JIOMOBHIOE 1HIIMX. BuUKOpHcTaHHS
1i€1 TEXHOJIOTI{ Ja€ 3MOTY CTPYKTypyBaTH J1JaOOpaTOpHi 3aHATTS 32 GOPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® NOCATHEHHS 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 OIIIHKH.
[TincymKoBa 1MoTOYHa OLIHKA BKJIOYA€ OajaM 3a BUKOHAHHA J1a00paTOpPHUX, KOHTPOJIBHUX POOIT
Ta 6anu 32 BUKOHAHHS MOJYJIbHUX TECTOBHUX 3aBJIaHb.
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12. Po3noaiJy 0aniB, IKi OTPUMYKOThH CTY/IEHTH

[Torounuii (MOyIbHUI) KOHTPOJIb
) . ) . 3MicTOBUH
3MicTOBU MOTYb | 3MICTOBUNA MOTYIb 2
MOJIylb 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-
[ToTounMit (MOAYNIBHUI) KOHTPOJIb koBuii ko- | Cyma
HTPOJIb
3MICTOBUH 3MicTOBUI ) .
3MICTOBUN MOIYINH 6
MOJTyJb 4 MOJTYJIb 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 OauniB 3a Bcl Ouitika OriHka 3a HalllOHAJIBHOIO IIKAJIOI0
B HaB4aJIbHOL ECTS | 14 ex3aMeHy, KypcOBOTO Mpo- —
ABUILHOCTI eKTy (po00TH), IPAKTUKHU Y
90 - 100 A BIAMIHHO

82-89 B 06ne
74-81 C 06p 3apaxoBaHO
64-73 D 3aJJ0BUIbHO
60-63 E

. . HE 3apax0BaHO 3 MOXIIH-

HE3a/I0BUTHHO 3 MOXKITUBICTIO .
35-59 FX BICTIO IOBTOPHOTO CKJIA-
TIOBTOPHOTO CKJIaJIaHHS
JTAHHS
. , HE 3apaxoBaHo 3
HE3aI0BUILHO 3 000B’I3KOBUM X
000B’SI3KOBHM TIOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
: HUM BHBYCHHSIM JIHCIIU-
IUTUTIHA .
TUTIHU

13. MeToauuHe 3a0e3neYeHHsI
1. Muxkonaiiunk M.H., ®ak B.I'. JlaGoparopuuii npaktukym 3 ¢izuku. Yacruna 1. Ymans: Komi-
ueHTp, 2006. — 289 c.
2. Kosanwo JI.€., Mukonaituyk M.H, ®ax B.I'. JlaGopaTopuuii npaktukym 3 ¢izuku. YactuHa 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaBpyansHuil NOCIOHUK AJIst CTYAEHTIB. — YMaHb: "Anmi",
2007. - 208 c.
3. Muxonaituyk M.H. 36ipHuk 3agau 1 TecTiB 3 Kypcy “@i3uka 3 ocHoBaMu 0i0¢i3uku”. — YManb: Bu-
nMaBHUYO-TIONrpadiaauii meHTp «Bizasi», 2010.
4. Kosanwos JI. €., ITo6epexens 1. 1. 3agadi 3 ¢pizuku. MetoanyHi BKa3iBKK 10 BUKOHAHHS CaMOCTIi-
HO1 poboTH. - YMmans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeHa0BaHa JliTepaTrypa
basoBa
1. I'paboBckuit P.1. Kypc ¢pusuku. - M.: Beicu. mx., 1980.-607 c.
2. Kyuepyk .M., I'op6auyk I.T. 3aransuuii kypc ¢pizuxu (y 3-x romax)Hasu. nociOnuk.- K.: Texnika,
1999.
3. Muxonaituyk M.H. ®@i3uka 3 ocHoBamu 0io¢izuku. HaBu.nocionuk.-Ymans: YBIIII, 2007.-284c.
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4. Coposwmii A.lL., Jlera FO.I'.OcHoBu (hi3uku 3 3a1auamM 1 IPUKIIAIAMH iX

po3B’s3yBanHs. - K.: Kongop, 2003.

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

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

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

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

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

YMmansb: «Anmiy, 2006. — 114 c.

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

4. OBUYHAN EKCIEPUMEHT 1 MaTeMaTuyHuid anapar ¢izuku: HaBuaneHuii mocionuk. / Kosa-

ne0B JI.€., KpacnoOoxkuii FO.M., Maptuntok M.T., 3amaxoBchkuii N.10. — Kuis: Haykoswuii cBit. —
2003. - 9%4 c.

15. Indopmaniiini pecypcu

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

16. 3minu y podouiii nporpami na 2021 pik

1. 3miHeHa KUTBKICTh JCKIIHHUX, Ta00paTOPHUX POOIT Ta cCaMOCTIHHOT pOOOTH.
2. 3MiHeHHUH neperik 1abopaTopHUX POOIT.
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