





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

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

XapakTepuCcTUKa HaBYalb-
HO1 JUCHUILIIHU

JAeHHa popma
HABYAHHSA

3a04Ha ¢popMma
HABYAHHSA

I'any3b 3HaHb:

OO00B’s13K0Ba

KinbkicTs kpeauTiB —3 | 20 ArpapHi HayKu Ta mpoio-

BOJIBCTBO
Monynis — 3 Pik migroroBku:
3MICTOBUX MOAYJIIB — 6 1-# ‘ 1-i
[HnuBinyanbHE HAYKO- : :
BO-/IOCJTIJTHE 3aBJIaHHS Cgeulaﬂlech:

203 CaniBHMITBO Ta BUHOTPA- Cemectp
— HaBYaAJIbHUM IIJIAaHOM HE JApCTBO
nepeoayeHo
3aranpHa KUIBKICTb TO- 1-i | 2-11
mua — 90 Jekuil
18 rox. \ 6 rogx.

TvXKHEBUX TOJHH IS
JeHHO1 (hOpMU HaB-
YaHHS:

ayJIMTOPHUX — 3 TO/I.
caMOCTIHHOT poOoTH
CTyAE€HTa — 3 TOJ.

OcBiTHIi1 piBEHb:
nepuuii (6aKamaBpChKuii)

OcBiTHS TIporpama:
CagiBHHUIITBO Ta
BHHOTPAIAPCTBO

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

24 ron. ‘ & ro.

CamocrTiiiHa podoTa

48 rop. ‘ 76 To.

InguBinyanbHi 3aBIaHHS:

Bug koHTpOIIIO:
3aJI1K




2. Merta T2 3aBJaHHA HABYAJILHOI AUCIHUILIIHA

MeTa: CTBOPEHHS y CTYJICHTIB TEOPETUUHOI 0a3u 3HaHB MPO 3araJibHi BIACTUBOCTI
1 3aKOHU PYXy PEUYOBUHU 1 TIOJIS SIK OCHOBU MIPUPOTHUYNX HAYK Ta QYHIAMEHTY TEXHIKH.

3aBaaHHsI: BUBUCHHS 00 €KTUBHHX 3aKOHOMIPHOCTEH OTOYYIOUOTO HAC CBITY,
3B’A3KIB MK (DI3MYHUMH SIBUIIAMH;. O3HAMOMJIEHHS 3 CY4aCHOI €KCIEPUMEHTalb-
HOIO (DI3MYHOI0 amapaTyporo, popMyBaHHS HABUYOK NMPOBEIAEHHS (PI3UYHOrO €KCIie-
pUMEHTY; (hOpMYBaHHS BMIHHS BUAUISTH KOHKPETHUHN (DI3UYHUM 3MICT Y NPUKIATHUX
3a7auyax MailOyTHHOI CIeIiaJIbHOCTI.

Micue DMCUMILIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi IiATOTOBKHU 3100yBayiB
BHUIIOI OCBiTH: HaBUabHA quciuiuliHa «Di3uka» € pyHIaMEeHTaIbHOIO Ta 0a3yeThCs
Ha TCOPETHUYHHUX 1 MPAKTHYHHUX 3HAHHSAX CTYJCHTIB, OTPUMAHUX B 3arajlbHOOCBITHIX
HAaBUAJIbHUX 3aKJaJax Mpu BUBYEHHI (13UKH, MAaTEMATHUKH, MPUPOJAO3HABCTBA, XIMii.
TicHO MoB’si3aHa 3 TUCHUILTIHOW «BuIa MaTemMaTuka» Ta CTBOPIOE HEOOX1AHI TIepei-
YMOBH JIJIsSl 3aCBOEHHS CTYJEHTaMH TUCHMILTIHU «BeTym 10 ¢axy» OCBITHBOI mporpa-
mu CaJiBHUIITBO Ta BUHOTPAapCTBO.

BuBYeHHS HaBYaJIbHOI JUCHMIUIIHM Tependayae (GOpMyBaHHS Ta PO3BHUTOK Yy
CTYJICHTIB KOMITCTCHTHOCTEH:
IaTerpajbHa KOMNETEHTHICTh:
31aTHICTh PO3B'I3yBaTH CKJIAJIHI CIIeIliaii30BaHi 3a/1a4l Ta MpaKTUIHI TPoOIeMu
npodeciiHOT AISNIBHOCTI Y rajy3l caJiBHUIITBA, OBOYIBHUIITBA 1 BUHOTPAIApCTBA i
gac npodeciiiHoi aisubHOCTI a00 y Mpolleci HaBUaHHs, 110 Mepe10avae 3aCTOCYBaHHS
MOJI0KEHb 1 METO/IIB BIJMOBITHOI HAYKH, SIKI XapaKTePU3YIOThCS KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.
3arajbHi KOMIIETEHTHOCTI:
— 3K 5. 3HaHHS Ta PO3yMIHHS MPEIMETHOI 00JacTi Ta Po3yMiHHS MPOodeciiHOT qisib-
HOCTI.
— 3K 6. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUIHUX CUTYaITisX.
3MICT MATOTOBKHU CTyAeHTa 3 (i3uKH cPOpMYyILOBAHUN y TepMiHAX pe3yIbTaTiB
HaBYaHHS.
IIporpamui pe3yJbTaTH HABYAHHA:
— T1P05. JleMoHcTpyBaTH 3HaHHS ¥ pO3yMiHHS (yHIAMEHTAIbHUX PO3J1UIIB MaTeMaTH-
Kku, (Pi3uku 1 XiMii B 00cs31, HEOOXITHOMY JJIsI BOJIOAIHHS BIIMOBITHUMH HABHYKAMH
B TayTy31 CaJ{IBHUIITBA 1 BHHOTPAAapCTBa.

3. IIporpama HaBYAJBHOI TUCIUILIIHH
3micToBmii moayab 1. Mexanika

Tema 1. Bctyn. OCHOBU KiIHEMAaTHKH.

[Ipenmer i metoau (izuku. 3B'I30K Kypcy 13 3arajibHOOIONOTTYHUMH 1 CHEIiaIbHUMH JUCIIUTLTI-
HamH. IcTopist po3BUTKY. BHECOK BITUM3HSAHUX Ta 3apyOLKHUX YUEHHMX y CTAHOBJIEHHS Ta PO3BUTOK (]i-
3UKH. 3HaueHHs (DI3MKU B CTAaHOBJIEHHI IHXeHepa-TexHoJora. OCHOBHI 3aBJIaHHS KYypCy.

Mojeni Gi3MUHUX T Yy MEXaHIll: MaTepiajibHa To4Ka, abCOJIOTHO TBepae Tulo. Bumu mexaniu-
HOTO pyxy TBepaoro Tina. Cucrema Bitiky. IIoHATTS npo uKMcno cTyneHiB cBoO0AU. XapaKTepUCTHKH
pPyXy MaTepiallbHOI TOUKH: TPAeKTOpist, NUIAX, nepemimeHHs. [Buakicts. [Iprckopenns i oro ckia-
JIOBI: TaHTeHIlialbHe 1 HopMasibHe mpuckopeHHs. [loBHe nprckopenHs. KyToBi XapakTepUCTUKU PYXY:
KYTOBa IIBU/IKICTh, KyTOBE IPUCKOPEHHSI.



Tema 2. Jlunamika MaTepianbHOI TOUKH.

[lepmii 3akoH Herotona. [nepuianpHi Ta HeiHepLiadbHI CUCTEMH BiTIKY. MeXaHIYHUN TPUHIUI
BitHOCcHOCTI. Cmia 1 maca. pyrwmii 3akoH Herotona. Immynec. IToHsTTs Mexanidnoi cuctemu. Tperiid
3akoH HpioTOoHA. 3aKOH 3MIHM IMITYIIbCY. 3aMKHEHa cUCTeMa. 3aKOH 30epeeHHsI IMITYIbCy. 3aCTOCY-
BaHHS 3aKOHIB JUHAMIKH B MalllMHAX 1 MEXaHI3MaX CUILCHKOTO TOCIIOIapCTBA Ta XapU4OBOI IPOMUCIIO-
BOCTI.

Tema 3. Cunu B Mmexaniui. PoboTa 1 enepris.

Cunu TspKiHHA. ['paBiTamiiiHi B3aemoii. 3aKOH BCECBITHBOTO TsDKiHHS. Bara Tina. BumiproBanus
Bard Tija. 3aJIeKHICTh Bard Tijla BiJ IIUPOTH MiCIIe3HAX0KeHHs. HeBaromicTh 1 mepeBaHTaKeHHSL.

Cumu npyxHocTi. edopmarii npyxHaux Tin. 3akoH ['yka. Moayns FOrra. liarpama po3rsry.

JucumarusHi crmi. Cuita TepTs. 30BHINTHE 1 BHYTpimrHe TepTs. KoedimieHT TepTs.

Mexaniuna po6ota. [loTyxHicts. PoOoTa cumm TsOKiHHA, CUIM IpyKHOCTI. KiHeTnyHa 1 noTeHi-
anbHa eHeprii. KoncepBatuHi cuiu. 3akoH 30€peXEeHHSI MEXaHIYHOT €Heprii.

Tema 4. Jlunamika 00epTaIbHOTO pyXy TBEPAOTO TiJA.

MowmeHT cunu BimHOCHO Hepyxomoi oci. MomenT iHepiii. Teopema Illreiinepa. Kinernuna enep-
rist ooepranHa. OCHOBHE PIBHSHHS TUHAMIKA 00EpPTAILHOTO pyxy. MOMEHT IMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyabcy. [Tpunnun aii neHTpudyr, cenapaTopiB Ta iX 3aCTOCYBaHHS B TEXHOJIOIIY-
HUX TIpoIiecax.

Baxine. Baxkem mepiioro i Apyroro poidiB. YMOBHU PIBHOBArd BaKeJiB. 3aCTOCYBAHHS BaXKEIIB y
TEeXHIITL

Tema 5. T'igponuHamika.

Pyx peanbhoi pinunau. B's3kicTs. 3akoH HeloToHa /U1 cunm BHYTpiiHbOTO TEpTs. 3akoH [lyaseii-
ns. Pyx tin y B'a3kiit pinuni. 3akoH Crokca. JlaminapHa 1 TypOyneHTHa Teuii. KpuTHuHa MIBUAKICTD.
Yucio PeliHonbaca.

Tema 6. MexaHiuHI KOJTUBaHHs. AKYCTHKA.

I"apmoHIYHI KOJTMBaHHS Ta 1X XapaKTepUCTUKH. PIBHSHHS pyXy MPY>KWUHHOTO, MAaTEMATHYHOTO, (i-
3UYHOTO MAsTHUKIB Ta HOTO PO3B'sI3KU. EHEpris rapMOHIYHUX KOJIMBAaHb.

[Ipupona 3Byky. [lommpenns 3Byky. D13udHI XapaKTEPUCTUKH 3BYKOBHX XBUJIb: IHTCHCHUBHICTD,
4acTOTa, MBUKICTh MOIMIUPEHHS, SHEPTisl, MOTY)XHICTh, TUCK. PIBEHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
nuben. [TecuxodiznyHi XapaKTepUCTUKUA 3BYKOBUX XBHUJIb: TYUHICTh, BUCOTA, TEMOD.

VYabTpa3Byk. [Hppa3ByK.

3MmicToBuii Mmoayanb 2. MoJiekyJsipHa ¢i3zuka i TepMmoguHamMika

Tema 7. OCHOBU MOJICKYJIIPHO-KIHETUYHOI TEOPii.

IneanbHuii ra3. OCHOBHE PIBHSHHS MOJICKY/ISIPHO-KIHETHYHOI TEOpii ieanpHoro rasy. PiBHSHHS
CTaHy ifeanpHOro rasy (piBHsHHs Knanelipona-MenaeneeBa). 3akon MakcBesuia [yisi po3MoIiTy MoJie-
Ky razy 3a mBuakocTsIMu. CepeHi JOBXHHA BUTBHOTO MTPOOITY 1 YMCIIO 3ITKHEHB MOJIEKYIL.

Tema 8. SIBuia nepeHocy B razax.

3aranbHe piBHAHHS nepeHocy. Judysis. Buyrpimue tepts. TemmonposinHicTs. TemmneparypHe
roJie y M'ICHUX KOHCEpBax IiJ 4ac iX TepMo0oOpoOKU. 3acTOCYBaHHS 3aKOHIB AU(Dy3ii 1 TEIIOMPOBia-
HOCTI B Xap4OBHX TEXHOJIOTisIX. TeIIompoBiIHICTh 3€PHOBOT MacH.

Tema 9. Peanbni rasu, napu i1 piquaHu. MoneKysipHi SIBUIIA B PiTAHAX.

PiBusinas Ban-nep-Baanbca. [30tepmu peanbHoro rasy. Kputuunuii cTaH pedyoBUHH. 3pIIHKCHHS
ra3iB. Bukopucrtanss 3pipKeHUX ra3iB Ta HU3bKUX TEMIEPATYp.

IToBepxHeBa eHepris 1 MOBepXHEBUI HATAT. [loBepXHEBO-aKTUBHI PEUOBUHH Ta iX 3aCTOCYBaHHS.

SIBuiie 3MOUYyBaHHS Ta HE3MOYYBaHHS, Horo Micie y npuponi. KpaitoBuit kyr. Kaminsipai sBuiia.
JloaTKOBHI THCK M1l BUKpHBIIEHOIO oBepxHeto. Dopmynu Jlamnaca 1 XKropena.

Tema 10. da3oBi nepexoam.

BunapoByBaHHs 1 KoHAeHcanis. Bonoricts nositps. ®asu icHyBanHs Boau. BoasHa napa. Hacu-
yeHa napa. [lapriansauii THCK BoagHO1 napu. Tuck HacudeHoi napu. [ledinut Bosnorocti. AGCOMOTHA 1
BITHOCHA BOJIOTICTh. OJMHMIII BOJIOTOCTi. MeTo M BUMIPIOBaHHS BOJIOTOCTI. Posib OTpUMaHHS ONTH-
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MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTOIM KOHTPOJIIIO BOJIOTOCTI Ta SKOCT1 36pHOBOI MacH B
eNeBaTopax.

Kuminns. [TnaBnenns i kpucranizamis. Cyonimaris. @a3oBa Jiarpama craHy pe4oBUHU. Bukopuc-
TaHHA SBUIIA CyOJIiMallii 32 BUCOKOBaKYYMHOTO CYOIIMALIIifHOTO CYIIIHHS 3€pHA Ta XapuOBHX MPOTyK-
TiB.

Tema 11. Ilepunii 3akoH TepMoAUHaMikH. TerIOeMHICTh rasis.

[TapameTpu crany TepMoanHaMivHOI cuctemu. TepmoanHamiuHmiA ipotiec. [301p0BaHa, 3aMKHEHA
1 BimkpuTa TepMoAMHAMIuHI cucteMu. TemnoemHicTs Tina. [lutoMa TeruioeMHicTs pedoBuHH. BHYTpi-
IIHS €Hepris TepMoauHaMiuHO1 cuctemu. JIBi GpopMu mepenadi eHeprii: KiAbKICTh TEIUIOTH 1 Makpoc-
KomiyHa po6ota. [lepmmii 3aK0H TepMOAMHAMIKH. 3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJMHAMIKH 10
BomporeciB. Axiadaruunuii porec. PiBusHHs [lyaccona. TerumoemMHICTh Ta3iB.

Tema 12. JIpyruii 3akoH TepMoarHaMiki. EHTpomis.

Hpyruii 3akoH TepmoauHamiki. O0opoTHI Ta He0O0poTHI npouecu. Temnosuit npuryH. [Hukn Ka-
pHO. EnTpomnis. 3akoH 3pocTanHs eHTpomii. TepMoauHamiuHi MoTeHian|. 3B'I30K 3MIHU CTaHIapPTHOT
BUIBHOI €Heprii 3 KOHCTAaHTOO pIBHOBAru. XiMI4HHH 1 €1eKTPOXIMIYHUNA MOTEHIIAH.

3micToBuii moayas 3. Enekrpuka

Tema 13. Enextpocrartuka.

B3aemonis nepyxomux 3apsai. 3akoH Kymnona. Enekrpuune mose Ta ioro xapakrepuctuku. Ha-
MPYKEHICTh eleKTpu4Horo noss. [oTik BekTopa HanpyxeHocTi. Enekrpuunuii 1unoss.

Enextpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3actocyBannst Teopemu OcTporpa-
chKoro-I"aycca /115 po3paxyHKy €JIeKTPOCTaTHUHUX ITOJIIB.

PoGota nepemimienHs 3apsay B enexkrpuuHomy modii. [loterrian. Pisuuns noreHmiamiB. 3B'S30K
HaIPYy>KEHOCTI 3 TTOTEHIIIaJIOM.

Eneprisa enextpuuHoro moiis Ta ii 00'eMHa ryctuHa. EnekTpoemMHicTh. J{ieNeKTpUKY Ta MpOBIAHU-
KU B €IEKTPOCTaTUYHOMY TOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta ryCTHHA €IEKTPHYHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHicTh 1 onip npoBinHukiB. Enextpuune kono. 3akoH Oma. 3aliexHICTh ONIOPY MPOBia-
HUKa Bijl TEMIIEPATYPH.

TemuoBa fis enekrpuynoro crpymy. 3akoH /xoynsa-Jlenua. [IpaBuna Kipxroga. Tepmoenextpu-
yHi sBua. KontaktHa pi3Huns norenuianis. fAsuiie 3eedeka i [lenbthe. [Ipunimn aii Tepmonapu.

3MmicToBmii Mmoayab 4. EjlekTpomarsetusm

Tema 15. MaruitHe moie.

MarnitHa B3aemosis. MarnitHe nosie. [HayKiisi MarHiTHOTO o, [[ih MarHiTHOTO TOJIs HA MPO-
BITHUK 13 cTpyMOM. 3akoH Amriepa. 3akoH bio-Caapa-Jlamnaca Ta fioro 3acrocyBanHs. Jliss MarHitTHo-
o MoJIsl Ha 3apsiau, o pyxaroTbes. Cuna Jlopenna. Teopema npo MUPKyISALi0 BEKTOpPa MarHiTHOI 1H-
IyKIii y BakyyMi (3aKOH MOBHOTO CTPYMY). 3aCTOCYBaHHSI 3aKOHY IIOBHOTO CTPYMY JI0 PO3PaXyHKY Ma-
THITHUX TOJIB.

MarnitHi BnactTuBocTi pedoBuHu. Jlia-, mapa- i pepomarueruku. [1oTik BeKTOpa MarHiTHOI IHAYK-
uii. [nagyktuBHicTs KOHTYpY. Edbext Xoina. MaruitHi 30H14 Ta cenaparopu.

Tema 16. EnekTpoMaruiTHa 1HIYKITiS.

OcCHOBHUH 3aKOH eNeKTpoMarHiTHOi iHaykii. CaMoiHayKIlis Ta B3aeMoinaykuis. TpaHcdopmaro-
pu. EHeprig maruiTHoro nosjs Ta i 06'eMHa IycTHHA.

Tema 17. EnekTpomMarHiTH1 KOJTHBaHHS Ta XBUJIL.

EnexkTrpomarHiTHi KOJIMBaHHS 1 XBUJII Ta iX BIACTUBOCTI. 3MIHHMN enekTpuuHuid ctpyM. Edextus-
Hi 3HAUEHHS HAlpyTr'u Ta CUJIU CTPYMY.

EnexktpuyHe K0JIO 3MIHHOTO cTpyMy. €MHICHUH Ta IHIyKTUBHUH orlip. Pe3oHaHC cTpymy 1 Hampy-
ru. KonuBanbHuil KoHTYp. PIBHSHHS eneKTpoMarHiTHOi XxBuili. EHepris enexkTpoMarHiTHUX XBHJIb. Be-
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krop Ymosa-lloitntunra. BunpomintoBanus aunoss. [llkana enexkTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.
OcnoBu enextponiku. HamiBrnpoBignukoBi npunaau. IlincwmoBaui. 'eneparopu. EnexkTponHo-
npomeHeBa Tpyoka. [Ipunmmn aii enekTpoHHOTO ocuuiorpada.
3MmicToBuii MoayJb S. OnTuka

Tema 18. 'eomerpuuna ontuka. OcHOBU (poTOMETPIi.

OCHOBHI 3aKOHM T€OMETPUYHOI ONTUKU. BinOWBaHHS Ta 3aJOMJICHHS CBITJIa HA MEXI JBOX cepe-
nosuil. [Tokasauk 3amomiieHHs. [loBHe BHyTpintHe BimOuBaHHs. [IpuHIMN aii cBiTI0OBOIY Ta (ibpoc-
kona. Po3niibHa 3MaTHICTS ONITUYHKX TIPUIATIB.

Cgirnosi BemmunHu. CBiTiioBuit moTik. Cua citiia. SIckpaBicTh. OCBITICHICTS.

Eneprernuni Benmmunnan. [loTik BunpominroBanHs. Cuina BUnmpoMiHioBaHHs. EHeprernyna sickpa-
BicTh. EHEpreTnyHa OCBITICHICTb.

Tema 19. XBunboBa onruka.

EnexrtpomarniTHa npupoja cBitia. [Hrepdepenis citia. KorepeHTHICTh 1 MOHOXPOMAaTHUYHICTh
CBITJIOBUX XBWJIb. ONTUYHA Ta T€OMETPUYHA JIOBKMHA XOly IPOMEHIB. MeToIu cocTepeKeHHsI HTe-
pbepenuii citna. Audpakuis csirna. [Ipunnun Itoiirenca-Openens. Judpaxniiina pemrirka. OcHOBU
rojorpadii. J{ucnepcis ceitia. [IpuHuumn aii ciekTpaibHOro Ipuiany.

[Monsapuzanis ceitia. [lpupoane 1 monsipusoBane cBirio. 3akoH Maimoca. [lonspu3anist cBitia Ha
MeXI1 MOJIUTY JBOX JieNeKTpHuKiB. 3akoH bprocrepa. Ontuunuil auxpoizm. IlozasiiiHe nmpoMeHe3amoM-
nenHs. [longpuzamiiiai npuiagy 1 nosspoigu. ONTHYHA aKTUBHICTh pedoBUHU. [IpuHIMI poboTH mo-
nspumetpa. JlocaimkeHHs 610J0TTYHIX 00'€KTIB 32 TOTIOMOTO0 MOJISIpU3aIifHOT0 Mikpockoma. [Tomsi-
pUMETpIs B XapyuOBii TEXHOJOT .

Tema 20. KantoBa onTuka.

KsanToBa mpupona cpitina. @oton. Maca, iMmmynbc Ta eHeprist GpoTtoHa. PDOTOCTEKTPUIHHAMA €PEKT.
PiBasaus Eitnmreiina mist poroedexra. UepBoHa mexa Goroedekry.

3MmicToBuii Mmoayian 6. KBantoBa ¢izuka

Tema 21. bynosa i criekTpu aToma.

Bbynosa atoma. BunpomiHtoBaHHS 1 TOTJIMHAHHS €HEPrii aToMaMu. JIUCKPETHICTh €HEPreTHYHUX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBHIBOB1 BIACTUBOCTI YaCTHHOK.

Xpwm ne bpoiurs. CrhiBBimHOIIEHHS HeBHM3HAUeHOCTeH I'elizeHOepra. XBmiboBa (QyHKIS Ta ii
CTaTUCTUYHUU 3MicT. [IpUHIININ €JIeKTPOHHOT ONTHKH. ENEKTpOHHUIT MIKPOCKOTI.

Tema 23. Pisusuans [lpenunrepa. KBantyBanHs.

PiBasausa lpenunrepa. KBantyBanus. KBaHTOBI unciia enekTpoHa. ATOMHI cucTeMu 3 6araTbma
enekTpoHaMu. [IpHHITUIT TOTOKHOCTI OiHAKOBHX YacTUHOK. [TpuHimm [Tayiti.

Tema 24. BinactuocTi 1 OymoBa sigpa. PanioakTHBHICTb.

XapakTepucTuka sapa. Snepni cunu. [3otomnwu, i300apu. Jedext macu i eHepria 3B's3Ky. SnepHi
peaxkiii moainy i cunte3y. [IoHATTS PO AACpPHY CHEPIETUKY.

Buau pagioakTHBHOTO BUIIPOMIHIOBAaHHS. 3aKOH pajiioaKTUBHOTO po3nany. Crana pajioakKTUBHO-
ro posmnany. AKTUBHICTh panionykminy. [lepion miBpo3naay. [IpaBuiia 3MirieHHs, ps pagioaKTHBHUX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIMHUIN pagioaKTUBHOCTI. B3aemomis pagioakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEUOBHHOIO.

Tema 25. EnemeHTapHi YaCTUHKH.

Knacudikaris enemenTapHux 4acTMHOK. KBapku. XapakTepucTHUKH 1 B3a€EMO/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- 1 1 2 2
KU.
Tema 2. /lunamira
mamepianbHoi mo- 4 1 2 1 3 1 2
YKU.
Tewma 3. Cunu 6 me-
xaniyi. Poboma i 4 1 3 3 3
eHepeisl.
Tema 4. Jlunamixa
00epmanbHo20 Pyxy 4 1 2 1 4 1 2 1
meepooco mina.
TeM? 5. l'iopoou- 2 1 1 2 5
Hamika.
Tema 6. Mexaniuni
KoaugauHs. Axyc- 1 1 2 2
muxa.
Paszowm 3a 3micToBUM 16 4 4 8 16 5 5 12
MoyseMm |
3microBuii Mmoayab 2. Monexynapna izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIEKYIISAPHO- 2 1 1 3 3
KIHemu4noi meopii.
Tema 8. Asuwa ne- 1 1 3 5 1
PpeHOCY 8 2a3ax.
Tema 9. Peanvni ea-
3u. MonexkynapHi 4 1 2 1 2 2
A8UWA 8 PIOUHAX.
Tema 10. @azosi 1 1 5 5
nepexoou.
Tema 11. Ilepwuii
3aKOH mepmoouna- 4 1 2 1 3 1 2
mixu. Tennoem-
Hicmb 2a3is.
Tema 12. [pyeuti
3aKOH MepMOOUHa- 2 1 1 3 1 2
Miku. Eumponis.
Pa3omM 3a 3micToBUM 14 4 4 5 16 5 5 12

MOZyJIEM 2




MoayJs 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexmpo- 7 1 5 4 6 6
cmamuxa.
Tewma 14. 3axonu
NOCMINIHO20 cmMpy- 7 1 2 4 9 6
M.
Pa3om 3a 3micToBUM 14 2 4 8 15 12
MoJyem 3
3microBuii MoayJb 4. Enekmpomaznemusm
Tema 15. Maenimne 5 1 4 5 5
noie.
TeMa. 16. E.Jzekmpf)- 4 1 2 1 5 5
MA2HIMHA IHOYKYIA.
Tema 17. Enekmpo-
MA2HIMHI KOUBAHHS 5 1 2 2 5 4
ma xeuJi.
Pa3om 3a 3micToBUM 14 3 4 v 15 14
Moayiem 4
Monyasb 3
3micToBuii MOaYJIb 5. Onmuka
Tema 18. I'eomem-
puuna onmuxa. Oc- 4 1 2 1 4 4
HOBU (homomempii.
Tema 19. Xsunvosa 7 1 2 4 6 4
onmuxa.
Tema 20. Keanmosa 5 1 2 2 4 4
onmuxa.
Paszowm 3a 3micToBUM 16 3 6 7 14 12
MOJIyJIEM S5
3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i 4 1 3 3 3
cnekmpu amoma.
Tema 22. Xsunvosi
81ACMUBOCMI YaC- 4 2 2 2 2
TMUHOK.
Tema 23. Pieusanns
IlIpeouncepa. Kea- 3 3 3 3
HMYBAHHSL.
Tema 24. Bracmuso-
cmi i 6yoosa s0pa. 3 1 2 3 3
Paoioaxmuenicmeo.
Tema 25. Enemen- 2 5 3 3
MApHi YACMUHKU.
Pa3omM 3a 3micToBUM 16 2 2 12 14 14
MOZYyJIEM 6

Ycnoro roaun 90 18 24 48 90 76




5. Temu ceMiHAPCHKHUX 3aHATH
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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 2
KOMII FOTEPHOT IPOrPaMH.
3 Busnauenns koedimieHTa B’43K0CT1 piauHu MetogoM Cro- 2
Kca 3 BUKOPUCTAHHSIM KOMIT IOTEPHOI MPOTpaMH.
4 BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 2 2
aniabaTUYHOTO PO3ITUPCHHS.
5 BusHaueHHs eneKTpOeEMHOCTI KOHJIEHCATOpa PE30HAHCHUM 2
METOJIOM
6 BusznaueHHs onopy MpoBiTHUKA 32 TOTIOMOTOIO MICTKa TOC- 2 2
TIITHOTO CTpyMY.
7 | BusHaueHHs IHIYKTUBHOCTI KOTYIIIKH. 2
8 Busznauenns koedimienTa Tpanchopmariii i koedimienTa 2
KOPHUCHOI 1111 TpaHchopmaTopa.
9 Jocmimxenns inTepdepeHIii CBiTia 3a T0MOMOTror OinpH- 2
3mMu DpeHenis 3 BUKOPUCTAHHSM JIa3epa.
10 Jocmimxenns qudpakiiii CBiT/Ia 1 BA3HAYEHHS MEepio1y JTu- 2
(hpakiifHOT PEIITKY 3 BUKOPUCTAHHSM Jla3epa.
11 BusHaueHHs KOHILEHTpallii pO3YMHY IIYKPY 32 JOMOMOTOI0 2 2
MOJISIPUMETPA.
12 BuBueHHS 3aK0HIB 30BHIMIHBOTO (poTOEPEKTYy 3 BUKOPH- 2
CTaHHSIM KOMII IOTEPHOI MPOTPaMH.
PazomMm 24 8




8. CamocrTiiina podoTta
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KinbkicTs roanu

o/ HazBa temu JeHHA 3a04Ha
dopma dopma
1 | XapakrepucTuku pyxy MarepiaibHOT TOUKH. 1 2
2 | 3aKOHHM KJIACUYHOT MEXaHIKH. 1 2
3 JHucunarusHi cumm. Mexaniuna po6ota. KoncepBaTuBHi 3 3
cri. 3aKoH 30epeKeHHS MEXaHIqYHO1 eHepril.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 1 1
IMIYJbCY. 3aKOH 30€peKXEHHS MOMEHTY IMIYJIbCY.
5 | Pyx peanbHOi pinunu. B's3KkicTs. 1 2
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3uyHi Xa- 1 5
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MO Ty MOJIEKYJT 1 3
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 1 1
TemnonpoBiIHICTb.
9 PiBasinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 moBep- 1 5
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyGmimarnis. dasosa 1 2
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 1 5
TennoemHiCTh rasis.
12 Hpyruii 3axkoH TepMmoauHamikd. TermoBuit nBuryH. Llukm 1 5
Kapno. Earporis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnosns. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoOBi- 4 6
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. Tepmoenekrpuysi siBuia. KontaktHa
14 | pisunus notenrianis. SBuie 3eeoeka i [lenpThe. ITpuHImI 4 6
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIII0 BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 4 5
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykIii. Tpancdopmartopu. Enep- 1 5
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexkrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS eeKTpomar- 2 4
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHM TFeOMEeTpUYHOi ONTHUKU. CBITJIOBI BEIMYH- 1 4
Hu. EHepreTnyHi BeTMUUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis cimia. 4 4
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 2 4
bynoBa atoma. BumnpomiHIOBaHHS 1 TOTJIMHAHHS €Heprii
21 | aromamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 3 3

Tynatu bopa.
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29 XBwuui e bpoiinst. CriiBBiqHOMIEHHS HeBU3HA4YeHOCTEH [ eii- 9 5
3eHOepra. XBmiboBa QYHKIIiS Ta {i CTATUCTUYHHIN 3MICT.

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

24 | pajioaKTUBHOTO BUIIPOMIHIOBAHHS. 3aKOH PaIi0aKTHBHOTO 2 3
po3may.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5 3
PHUCTHKH 1 B3a€EMO/Iisl KApKIiB.
Pazom 48 76

9. InauBiAyaJbHI 3aBIaHHS
He nependaueni HaBuyaIbHUM TUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

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

JlabopaTopHe 3aHATTA — BUJ 3aHATTA, HAa IKOMY CTYAEHTHU M1 KEPIBHUITBOM BUKJIajda-
4a MPOBOATH HATYypHI a00 IMITaIIiTHI eKCTIEPUMEHTH YW JIOCHIIA B CIICIIAIbHO 00aIHAHNX Ha-
BUAJIILHUX JIA0OPATOPIsiX 3 BUKOPUCTAHHAM YCTaTKYBaHHS, MPUCTOCOBAHOTO I YMOB HaBYallb-
HOro mnpotecy. JIMIakTHYHOI0 METOI0 JIaOOPATOPHOTO 3aHATTS € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO amapaTryporo, METOJMKOI EKCIIEPUMEHTATbHUX
JOCIIKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTA — TIepe0avarOTh CTBOPEHHSI YMOB JIJIsl HAWTIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOIMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 10 HAYKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISNIBHOCTI. [HAMBINYyanbH1 3aHATTS, K MIPABUIIO, IPOBOJATLCS Y HEAYIH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIIGHTPYEThCSI HAa MaTepiali, SKUil He 3HAUIIOB BinoOpakeHHs B migpydHukax. [Ipu Buxia-
JaHH1 JIEKII1 CTyJIeHTaM Jal0ThCsl MUTAHHS AJI CAMOCTIHHOTO PO3MIPKOBYBAHHS, MPOTE JIEKTOP cam
BIJINOBi/Ia€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTyaeHTiB. CucTeMa NMUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 MOYaTH aKTUBHO MUCIIUTHU B MOLITYKaX MPAaBUIIbHOT BIAMIOBIII.

PoGoTa B Majux rpynmax — BUKOPUCTOBYETHCSA 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MpHU
MpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi Ipynu MCUXOJOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BIJIrpae CBOIO OCOOJIUBY POJb 1 MIEBHUMHU CBOIMHU SIKOCTSMH JOIMOBHIOE IHIINX. Bukopuctanus
1i€1 TEXHOJIOTIi 1a€ 3MOTY CTPYKTYpyBaTH J1a00paTOpHi 3aHATTS 3a (POPMOIO 1 3MICTOM.

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

KpenutHo-MoynbHa cuctema oprasizanii HaByanpHoro npouecy (KMCOHII) nepenbauae moc-
TiliHY caMOCTIiHYy poOOTYy CTyJeHTa 3 OBOJIOJIHHS 3HAHHSAMH 1 YMIHHAMH, NepeadaueHUMH Mporpa-
MO0 HaBYAIBHOTO IPEAMETY, NEPiOANYHY 3BITHICTH MPO 3100yTHI piBEHB MIATOTOBKU IEpe]l BUKIIa-
JadeM, OIIHIOBAHHS BUKJIAIa4eM PIBHS IMirOTOBKU CTYICHTA.

KoHTpoJIb yeIminmHOCT1 CTyIeHTa 3MIHCHIOETHCS 3 BUKOPUCTAHHSAM METOIIB 1 3aC00iB, SIKI BU3HA-
4eHi BueHoto pagoro YHYC.

Pi3Hi BUAM KOHTPOIO (TIOTOYHUH, 3MICTOBO-MOIYIBHHMA, MOYIbHHMA, CEMECTPOBHII) TalOTh MO-
JKJIMBICTh BHKJIAJ]A4€B1 MIPOAHATI3yBATH SKICTh 3aCBOEHHS CTYJICHTOM 3HaHb, PIBEHb CPOPMOBAHOCTI
HAaBUYOK Ta BMiHb, & CTYICHTOBI 3/IIHCHUTHA caMOaHalli3 CBOEI TEOPETHUYHOI 1 MPAKTHYHOT IiIrOTOBKH
1, y pa3i notpelu, OTpuMaTH JOMOMOTY BHKJIaJaya, BUIPABUTH MOMUIIKHU.

B ymosax KMCOHII or1iHt00TECS BC1 HaBYAIBHO-TI3HABAJIbHI BUJIM poOOTH cTyaeHTa. Onep-
YKaHHS OLIHKU (PEUTHHIOBOro 0aiy) 3a KOXHHI BHJI 000B’SI3KOBOT poOOTH (BUKOHAHHS HAWBINYya-
JBHUX pOOIT, BIIBIIYBAHHS 1 OMPAIOBAHHS JICKI[IH, MPOXOKEHHS TECTOBOIO Ta IHIIMX BUJIIB KOHT-
POJIO 3 KOKHOTO 3MICTOBOT'O MOJAYJIIO 1 MOJYJIIO HaBUAIbHOI IPOrpaMy B LIIOMY, CKJIAJaHHS 3a1IKYy)
Mae BiI0yBaTHCs Yy BIAMOBITHOCTI 0 Trpadika HaBYAJIbHOTO MPOIIECY 3TiIHO 3 IHAWBIIyaJIbHUM I1Ja-
HOM HaBYaJbHOI pOOOTH CTYJEHTA.

3a HaBYAJLHUI KypC 32 YMOBU BUKOHAHHS BCIX 000B’A3KOBUX, Iepea0aueHUX HaBYAJIbHOIO MPO-
IpaMoIo, 3aBJlaHb CTYIEHT Moke HaOpaTu peltuHrosux 100 6anis.

12. Po3noais 6aiiB, siKi OTPUMYKOTh CTY/I€HTH

[ToToyHMi1 (MOAYNIBHUI) KOHTPOJIb
3MiCcTOBUN MOIYINH | 3MICTOBUN MOTYIH 2 3microsuit
MOJIyJIb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[Torounwmii (MOyIBHUI) KOHTPOJIb Cyma
3MicTOBUH 3MicToBMI . .
3MiICTOBUN MOYJb 6
MO1yJb 4 MOJYJb 5 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
5 5 5 5 5 5 4 4 4 4 4

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

[Ixkana oninoBauHga: HamioHaabHa Ta ECTS

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

82-89 B o6be
74-81 C J100p 3apax0BaHO
64-73 D 3aI0BUILHO
60-63 E

. . HE 3apaxoBaHO 3 MOKIIU-

HE3aJJ0BUTHHO 3 MOKIIUBICTIO .
35-59 FX BICTIO TIOBTOPHOTO CKJIa-
MOBTOPHOTO CKIIQJaHHSA
JTAHHS
. , HE 3apaxoBaHo 3
HE3aJJ0BUTEHO 3 000B’I3KOBUM ,
000B’3KOBUM HOBTOP-
0-34 F MOBTOPHUM BUBUYEHHSM JIUC-
s HUM BUBUYEHHSIM JIUCIHU-
IUTUTIHHA .
TUTIHU
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13. MeToauune 3a6e3neyeHHs
1. Muxkomnaitunk M.H., ®ak B.I'. Jlaboparopuuii npaktukym 3 ¢izuku. Yactuna 1. Ymans: Komi-
ueHtp, 2006. — 289 c.
2. Kopamso JI.€., Mukonaituyk M.H, ®akx B.I'. JlaGopaTopauii npaktukym 3 ¢izuku. YactuHa 2.
Enexrpoauramika. Ontuka. ATomHa (izuka: HaBpuansHUi OCIOHKK /ISt CTYACHTIB. — YMaHb: "AmMmi",
2007. -208 c.
3. Muxomnaitayk M.H. 36ipHuKk 3agad i TectiB 3 Kypcy “@i3uka 3 ocHoBaMu 0io¢izuku”. — YManb: Bu-
naBHUYO-ToNirpadiaamii neHTp «Bizasi», 2010.
4. KosamwoB JI. €., [To6epexens 1. 1. 3amaui 3 ¢izuku. MeroaudHi BKa3iBKH O BUKOHAHHS CaMOCTIH-
HO1 poboTH. - YMans: BIIL] "Bizagi", 2017. - 80 c.

14. PexoMeH10BaHa JIiTepaTypa

ba3oBa

1. I'pabosckuit P.U. Kypc ¢puzuxu. - M.: Beicm. k., 1980.-607 c.
2. Kyuepyk .M., I'op6auyk [.T. 3araneumii kypc ¢izuxu (y 3-x rTomax)Hasu. nocionuk.- K.: Texnika,
1999.
3. Muxonaitauyk M.H. ®@izuka 3 ocHoBamu 0io¢izuku. HaBu.nmocionmk.-Ymans: YBIIII, 2007.-284c.
4. Conosuii A.lL., Jlera FO.I".OcHoBH (i3ukH 3 3a1a4amMu 1 IPUKIAAaMH iX
po3B’sizyBanHs. - K.: Konnop, 2003.
5. Maxon B.M., KoBanboB JI.€., Mukonaituyk M.H. OcHoBu ¢pi3uku: HaBuansuuii nocionuk / B.M.
Hsaxon, JI.E€. KoanboB, M.H. Mukomnaituyk. — bpoBapu: «KAH® I'PVII», 2014. 184 c.

JonmomizkHa
1. Boramnpka I.I". Ta in. 3aranshi ocHoBu (izuku /I.I". Boranpka, JI.b. T'onoBko, A.A. Manspenko, FO.J1
MentkoBcbkui. - K.: JInoigs, 1998. - 480 c.
2. Muxomaitayk M.H. JloBimaukoBi Matepianu 3 i3uku ta ocHOB 0iodizuku: Hard mociOHUK. —
VYmaub: «Aami», 2006. — 114 c.
3. Hounman ILII. OcHoBu ¢izuku.-K,: Buma mk., 1995.- 488 c.
4. ®3BUYHUN eKCIEPUMEHT 1 MaTeMaTHIHuK anapat ¢izuku: HaBuanpHuUit mocioHuk. / KoBa-

1608 JI.€., KpacuoGokuii FO.M., Maprtuuiok M.T., 3amaxoscbknii M.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:/Avww.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. Jlucranmiitna ocsita. YMancekuii HYC
https.//moodle.udau.edu.ua/course/view.php?id=143
4. Caiir kaempu MaTeMaTKH 1 GIBUKH
https.//math.udau.edu.ua/
5. HaykoBa 6i6miotexa Ymancekoro HYC
https./library.udau.edu.ua/

16. 3minm y podouiii nporpami na 2021 pik

1. 3miHeHa KUIbKICTh I'OJIMH Ja00paTOPHUX POOIT Ta CaMOCTIHHOT POOOTH.
2. 3MiHeHMH nepenik Ja0opaTOpHUX POOIT.
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