





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimenyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, cremianb-
HICTh, OCBITHII p1BEHBD,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

KinbkicTe KpeauTiB — 3

lNamy3p 3HaHBb!
12 Tadopmariiini TeXHOIOT 1T

OO00B’s13K0Ba

MonyniB — 3 Pik miaroroBku:
3MICTOBUX MOAYJIB — 6 1-i1 ‘
[HnuBinyanbHE HAYKO-
BO-JIOCJIITHE 3aBIaHHS CH?L{i&J’IBHiCTEZ Cemecrp
— HaBYaJIbHUM IUTaHoM He | 122 Komn’roTepHi Hayku
nepeoayeHo
3aranpHa KUIBKICTb TO- 1-i |
mua — 90 Jexkuil
16 ro. \

TwKkHEBUX TOIUH AJIS
JeHHO1 (hOpPMU HaB-
YaHHS

ayIUTOPHUX — 3 TOJ.
caMOCTIHHOT poOoTH
CTyJIeHTa — 3 TO/I.

OcBiTHIH piBEHbB:
nepivii (0akaaaBpChKHiA)

OcBiTHS TIporpama:
Komm’roTepHi Hayku

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

28 ros. ‘

CamocrTiiiHa podoTa

46 rop. ‘

InguBinyanbHi 3aB1aHHA:

Bug koHTpOIIO:
eK3aMecH




2. Merta T2 3aBJaHHA HABYAJILHOI AUCIHUILIIHA

MerTa: cTBOpeHHSs y CTYIEHTIB TEOPETUYHOT 0a3¥ 3HAHB PO 3arajibHi BIACTUBOCTI 1 3aKOHHU PYy-

Xy PEYOBMHH 1 IMOJIS SIK OCHOBHU MPUPOJAHNYMX HAyK Ta (PyHIAMEHTY TE€XHIKH, (OPMYBaHHS HAYKOBOTO

CBITOTJIAY 1 Cy4acHOTO (Di3MYHOTO MHCIICHHSI.

3aBIaHHS. BuBUEHHS 00 €KTHBHUX 3aKOHOMIPHOCTEM OTOYYIOYOTO HAC CBITY, 3B’S3KiB Mik

(GI3UYHUMU SBUIAMU;. 03HAHOMIICHHS 3 CYYaCHOIO €KCIICPUMEHTAIBHOIO (PI3MYHOIO armapaTyporo, ¢o-

pPMyBaHHS HABUYOK MPOBEACHHS (Di3UYHOTO €KCIIEPUMEHTY; (DOpMyBaHHSI BMIHHS BHIUIATH KOHKpET-

HUH QIBUYHUHA 3MICT y TPUKIaTHUX 3a7a4aX MaiiOyTHROT CIIEIiaTbHOCTI.

Micue DMCUMILIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi IMiArOTOBKH 3100yBaviB
BMIIOI OCBITHM: HapyanbHa jucnuInIiHa «Pi3uka» € GpyHIaMEHTAIBHOIO Ta 0a3y€ThCs Ha TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSX CTYJEHTIB, OTPUMAHMUX B 3arajJbHOOCBITHIX HaBYAJIbHUX 3aKJafax MpH BU-
BUEHHI (Pi3UKH, MaTEMaTUKH, IPUPOIO3HABCTBA, XiMii. TicHO MoB’sA3aHa 3 AucUUIUIIHaAMU «Buma ma-
temaruka I, I, I1» Ta € OCHOBOIO Ji71s1 BUBUEHHS JUCHUILTIHU «EJIEKTpOTEXHIKA 1 €JIEKTPOHIKA» OCBIT-
HbO1 nnporpamu Komm rotepHi Hayku.

BuBueHHs HaBYaJIbHOT JUCIUIUIIHU Niependayae GOpMyBaHHS Ta PO3BUTOK y CTYJIEHTIB KOMIIe-

TEHTHOCTEH:

InTerpasibHa KOMIETEHTHICTD:
3aTHICTh PpO3B’SA3yBaTH CKJIaJHI CIeliandi3oBaHl 3ajadl Ta MpakTU4HI MpolieMu Yy Tanysi
KOMIT FOTEpPHHX HayK a0o y MpoIrieci HaBYaHHs, IO Mepeadadae 3acTOCyBaHHS TEOPI Ta METOJIB 1H-
(hopMaLifHUX TEXHOJIOTIH 1 XapaKTepU3yeThCs KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

e 3K 2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS B MPAKTUYHHUX CUTYAI[IAX.

e 3K 6. 31aTHICTh BUUTHCS ¥ OBOJIOIIBATA CYIaCHUMU 3HAHHIMU.

e 3K 7. 3maTHiCTh 10 MOMIYKY, 0OpOOIeHHS Ta aHaIi3y iH(opMaIllii 3 pi3HUX JHKEPET.

CnenianbHi (¢paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:

e CK 1. 3gaTHiCTh 10 MaTeMaTHYHOTO (POPMYITIOBAHHS Ta JOCHIHKYBaHHS HEMIEPEPBHUX Ta AUCKPET-
HUX MAaTeMaTHYHHUX MOJIENEH, OOrpyHTOBYBAaHHS BUOOPY METOJIB 1 IMIIXO/IB JUIsl PO3B’A3yBaHHS Te-
OPETUYHHUX 1 MPUKIIATHUX 331249 Y Tally31 KOMIT FOTEPHUX HayK, aHATI3y Ta IHTEPIPETyBaHHS.

3MICT MIATOTOBKH CTyACHTA 3 Hi3UKU cPOpMySIbOBAHUH y TEPMIHAX pE3y/IbTaTiB HAaBYAHHSI.
IIporpamMui pe3yibTaTH HABYAHHS

e [IP 13. BosioziTh MOBaMHU CUCTEMHOT'O IPOTrpaMyBaHHs Ta METOJAMH PO3POOKH Iporpam, L0 B3ae-
MOJIIIOTh 3 KOMIIOHEHTaMH KOMII'FOTEPHMX CHCTEM, 3HATH MEPEeXHI TEXHOJIOTIi, apXIiTeKTypu
KOMII'FOTEPHUX MEpEeX, MaTh MPAKTUYHI HABUUKU TEXHOJIOTI aIMIHICTpYBaHHS KOMII FOTEPHUX Me-
pex Ta iX MPOrpaMHOro 3a0e3MeUeHHs.



3. Ilporpama HaBYAJBLHOI IUCIUILIIHI
3micToBuiit moayas 1. Mexanika

Tema 1. Bctyn. OCHOBU KIHEMATHUKHU.

[Ipenmer i meroan Qizuku. 3B'I30K Kypcy i3 CHEIialbHUMU JTUCHUIUTIHAMH. [CTOpisS pO3BUTKY.
OcHOBHI 3aBIaHHS KypCYy.

Mopeni GpiBUYHHX TN y MEXaHIIi: MaTepiajbHa TOYKa, aOCOJOTHO TBepae Tuto. Bumu mexaHiu-
HOTO pyXy TBepaoro Tina. Cucrema ByLIiKy. [IOHATTS PO YHCIIO CTYIEHIB CBOOOIN. XapaKTePUCTHKU
PYyXy MaTtepialibHOI TOYKH: TPAEKTOPist, NUIAX, nmepemimenHs. LlBuaxicts. [Ipuckopenns i fioro ckma-
JIOBi: TaHTEHIliabHEe 1 HOpMaibHe mpuckopeHHs. [ToBHe nmprckopenHs. KyToBi XapaKTepUCTUKU PYXY:
KYTOBa IIBU/IKICTh, KyTOBE IIPUCKOPEHHSI.

Tema 2. Jlunamika MatepiaabHOI TOUKH.

[lepunii 3akoH HproToHa. [HepiianbHi Ta HelHEepLiadbHI CUCTEMHU BIUTIKY. MeXaHIUHUN MPUHIIMIT
BigHOCHOCTI. Cuna 1 Maca. [pyruii 3akoH Heiotona. Imnynec. TlonsaTTss MexaniuHoi cuctemu. Tperiit
3akoH HpioToHa. 3aKOH 3MIHU IMITYJIbCY. 3aMKHEHA CHCTEMa. 3aKOH 30€peKEeHHS IMITYJIbCY.

Tema 3. Cunu B Mmexanini. PoboTa 1 enepris.

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

Cumu npyxHocTi. Jledhopmartii npyxHuux Tul. 3akoH ['yka. Moayns FOnra. [liarpama po3rsry.

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

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

Tema 4. Jlunamika 00epTaILHOTO PyXy TBEPAOTO TiJA.

MowmeHT cumnu BimHOCHO Hepyxomoi oci. MomenT iHepiii. Teopema Illreiinepa. Kinernuna enep-
rist o6epranHsa. OCHOBHE PIBHSHHS TUHAMIKA 00EpPTaIbHOTO pyxXy. MOMEHT iMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY IMITYJIbCY.

Baxine. Baxken nepmioro i Apyroro poaiB. YMOBH pIBHOBArd Ba)KeliB. 3aCTOCYBAHHS BAKEIIB 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. JlaminapHa 1 TypOyneHTHa Teuii. KpuTnuHa mBHAKICTS.
Yucio Pelinomnbpaca.

Tema 6. MexaHiuHI KOJTMBaHHS. AKYCTHKA.

I"apMoHIYHI KOJIMBaHHS Ta 1X XapaKTepUCTUKH. PIBHSHHS pyXy NMPYKUHHOTO, MAaTEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHepris rapMOHIYHUX KOJMBaHb.

[Ipupona 3Byky. [lommupenns 3Byky. Qi3udHi1 XapaKTEepUCTUKH 3BYKOBHX XBHJIb: IHTEHCHUBHICTH,
4acTOTa, MBUAKICTH MOIIMPEHHS, €HEPris, MOTYXHICTh, TUCK. PiBeHb IHTEHCHUBHOCTI 3BYKY: O€l 1 Je-
uben. [lecuxodizuuHi XapaKTepUCTHUKU 3BYKOBHUX XBUJIb: T'YYHICTh, BUCOTA, TEMOD.

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

Tema 7. OcHOBU MOJEKYIIPHO-KIHETUYHOT TEOPIi.

[neanpuuii ra3. OcHOBHE PIBHAHHS MOJIEKYJISIPHO-KIHETUYHOI TeOpii ijeanbHOro rasy. PiBHAHHS
CTaHy ifeaibHOro rasy (piBHsHHA Knaneiipona-Menaeneesa). 3akoH MakcBesuia Juis po3HOJUTy MoJie-
KyJ Ta3y 3a mBHAKOCTAMU. CepellHi JOBXKHHA BUIBHOTO MPOOIry 1 YUCIO 3ITKHEHb MOJIEKYII.

Tema 8. SIBuma nepeHocy B razax.

3araspHe piBHAHHA nepeHocy. Audysis. BuyTpimHe Tepts. TemionpoBiaHiCTb.

Tema 9. Peanpri rasu, mapu 1 piquHu. MoJIeKyIJsIpHI SIBHUINA B PiTAHAX.

PiBusiHHs Ban-nep-Baanbca. [30Tepmu peanbHoro rasy. Kputnunuii ctan pedyoBUHH. 3piKEHHS
rasiB. BUkopucTanHs 3piIKeHHX ra3iB Ta HU3bKUX TEMIIEpaTyp.

IToBepxHeBa eHepris 1 MOBepXHEBUI HATAT. [loBepXHEBO-aKTHBHI PEUOBHHHU Ta iX 3aCTOCYBAHHS.
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SIBuie 3MOUyBaHHS Ta HE3MOUYBaHHS, oro micie y npuposi. Kpaiiosuii kyr. KaninspHi siBura.
JloaTKOBHIA THCK i1 BUKPHUBIIEHOIO IoBepxHeto. Dopmynu Jlamnaca i XKropena.

Tema 10. ®azoBi nepexoau.

BunapoByBanHs 1 konaeHcanis. Bonoricts nositps. ®asu icHyBanHs Boau. Boasna napa. Hacu-
yeHa napa. [lapriansauii THCK BoasHO1 napu. Tuck HacuueHoi napu. [edinut Bosorocri. AGcomoTHa i
BITHOCHA BOJIOTICTh. OIMHUII BOJIOTOCTI. METO I BUMIPIOBAHHS BOJIOTOCTI.

Kuminns. [hrasnenns i kpucramnizanis. Cyonimaris. @a3oBa giarpaMa cTaHy pe4oBHUHHU.

Tema 11. Ilepuuii 3akoH TepMOAUHAMIKU. TemI0EMHICTH ra3iB.

[TapameTpu crany TepMoarHaMivHOI cuctemu. TepmoanHamiuHmiA ipotiec. [301p0BaHa, 3aMKHEHA
1 BiIKpUTa TepMOIMHAMIUHI cucTeMu. TeruroeMHicTh Tina. [IuTomMa TEIIoEMHICTh pedoBUHU. BHYTpI-
IIHS €HEepris TepMOJMHAaMIUHOI cucTeMu. [IBi popmu mepenadi eHeprii: KUIbKICTh TEIUIOTH 1 Makpoc-
KoniuHa poboTa. Ilepimmii 3akoH TepMOJUMHAMIKU. 3aCTOCYBaHHS EPLIOTO 3aKOHY TEPMOJIMHAMIKHI JI0
13onporeciB. Axiabatnunuii npouec. PiBHsHHS [lyaccona. TernoemHicTh ra3ib.

Tema 12. JIpyruii 3akoH TepMoanHaMiku. EHTpomis.

Hpyruii 3akoH TepmoauHamiki. OOopoTHI Ta HeoOopoTHI npouecu. Temnosuii nBuryH. [ukn Ka-
pHO. EnTpomnis. 3akoH 3poctanHs eHTpomii. TepMoauHaMiuHi MOTeHIian|. 3B'I30K 3MIHU CTaHIapPTHOT
BUIBHOI €Heprii 3 KOHCTAaHTOO PIBHOBAru. XiMI4YHHUH 1 €1eKTPOXIMIYHUNA MOTEHLIAIIH.
3micToBuii moayas 3. EjekTtpuka

Tema 13. EnexTpocrartuka.

B3aemonis nepyxomux 3apszi. 3akoH Kynona. Enekrpuune mose Ta ioro xapakrepuctuku. Ha-
MPYKEHICTh elNeKTpu4HOoro nosis. [IoTik BekTopa HanpyxeHocTi. Enekrpuunuii iumnoss.

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

PoGoTta nepemimienHs 3apsay B enekrpuuHomy modii. [Totenrian. Pisuuns noreHmiamiB. 3B'130K
HaIPYy>KEHOCTI 3 TOTEHIIIaJIOM.

Eneprisa enextpuunoro moiis Ta ii 00'eMHa ryctuHa. EnextpoemHicTh. JlieneKTpuKu Ta MpoBiIHU-
KH B €JIEKTPOCTATHYHOMY TIOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta TyCTHHA €IEKTPUYHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHicTs 1 omip mpoBigHuKiB. EnexTpuune komo. 3akoH Oma. 3alleKHICTh OTIOPY MPOBII-
HUKA BiJl TEMIIEpaTypH.

Tennosa gis enexkTpudHoro crpymy. 3akon Jhxoyns-Jlenna. Ilpasuna Kipxroda. Tepmoenexkrpu-
yHi siBuma. KonraktHa pizauis norenmiaiis. Spuie 3eedeka i [lenbrhe. [Ipunmmmn aii Tepmonapu.
3MmicToBmii Mmoayab 4. EjlekTpoMarnetusm

Tema 15. MaruitHe noie.

MarnitHa B3aemosis. MarnitHe nosie. [HayKiisi MarHiTHOTO 1o, [{ih MarHiTHOTO TOJIs HA MPO-
BIIHHK 13 cTpyMoM. 3akoH Ammnepa. 3akoH bio-CaBapa-Jlamnaca ta ioro 3actocyBanHns. Jlis MaruiTHo-
O TOJIsl Ha 3apsay, mo pyxatothes. Cuia Jlopenna. Teopema npo HUPKYIALIO BEKTOpa MarHiTHOI iH-
IYKIiT y Bakyymi (3aKOH IIOBHOTO CTPYMY). 3aCTOCYBaHHS 3aKOHY IIOBHOTO CTPYMY JI0 PO3pPaxyHKy Ma-
THITHUX TOJIB.

MarnitHi BnactTuBocTi pedoBuHu. Jlia-, mapa- i pepomarueruku. [1oTik BeKTOpa MarHiTHOI IHAYK-
uii. [nagykruBHicTs KOHTYpY. Edpext Xoina.

Tema 16. EnekTpoMaruiTHa iHIYKITiS.

OCHOBHHUH 3aKOH €JeKTPOMAarHiTHoi iHAyKIil. CaMoiHayKiid Ta B3aeMoiHayKLis. Tpanchopmaro-
pu. EHeprig maruiTHoro nosjs Ta i 06'eMHa IycTHHA.

Tema 17. EnekTpomMarHiTH1 KOJTHBaHHS Ta XBUJIL.

EnexTrpomarHiTHi KOJMBaHH 1 XBUJII Ta iX BIACTUBOCTI. 3MIHHUN enekTpuuHuid cTpyM. Edexrus-
Hi 3HAYCHHS HAIIPYTU Ta CUJIU CTPYMY.

EnexktpuyHe KoJI0 3MIHHOTO CTpyMy. €MHICHUH Ta IHIYKTUBHUH orlip. Pe3oHaHc cTpymy 1 Hampy-
ru. KonmuBanpauii KOHTYp. PIBHSIHHS €eKTpOMarHiTHO1 XBuili. EHepris eneKkTpoMarHiTHUX XBUJb. 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. [Tpunmun aii enekTpoHHOTO ocuusorpada.
3micToBuit Moayasb S. Onruka

Tema 18. 'eomerpuuna ontuka. OcHOBU (poTOMETPIi.

OCHOBHI 3aKOHM T€OMETPUYHOI ONTUKU. BinOWBaHHS Ta 3aJOMJICHHS CBITJIa HA MEXI JBOX cepe-
nosui. [Tokasauk 3amomiieHHs. [loBHe BHyTpinHe BimOuBaHHs. [IpuHIum aii cBitaoBoay Ta ¢idbpoc-
kona. Po3niibHa 3MaTHICTS ONITUYHKX TIPUIATIB.

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

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

Tema 19. XBunboBa onruka.

EnexrtpomarniTHa npupoja cBitia. [Hrepdepenis citia. KorepeHTHICTh 1 MOHOXPOMAaTHYHICTh
CBITJIOBUX XBWJIb. ONITHYHA Ta TEOMETPUYHA JOBXHHA XOIy TPOMEHIB. MeTou CIOCTepEKEHHS 1HTe-
pbepenttii citna. Judpakmis ceitna. [Ipunnun INoitrenca-Openens. Audpakuiiina pemritka. OcHOBU
rojorpadii. J{ucnepcis ceitia. [IpuHuun aii cnekTpaabHOro Ipuiany.

[Monsapuzanis ceitia. [lpupoane 1 monspusoBane cBirio. 3akoH Maimoca. [lonspu3anist cBitia Ha
MeXI1 MOJIUTY JABOX JieNeKTpHuKiB. 3akoH bprocrepa. Ontuunuil quxpoizM. [loasiiiHe nmpoMeHe3aaoM-
nenHs. [longpuzamiiiai npuiaay 1 nossipoigu. ONTHYHA aKTUBHICTh pedoBUHU. [IpuHIMI poboTH mo-
JSpUMETpa.

Tema 20. KBanTtoBa onTuka.

KsanToBa mpupoaa csitina. @oton. Maca, immynbc Ta eHepris GpoTtoHa. PDOTOCTEKTPUIHANA €PEKT.
PiBasiaus Eiftnmireitna mis poroedexra. UepBoHa mexa Gotoedekry.
3MmicToBuii Mmoaysanb 6. KBantoBa ¢izuka

Tema 21. bynosa i criekTpu aToma.

Bynosa atoma. BunpomiHtoBaHHS 1 TOTJIMHAHHS €HEPrii aToMaMu. JIMCKPETHICTh €HEPreTHUHUX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBUJIbOBI BIACTUBOCTI YaCTUHOK.

Xpwm ne bpoiurs. CrhiBBimHOIIEHHS HeBHU3HaUeHOCTeH I'elizeHOepra. XBmiboBa (PyHKIS Ta ii
CTaTUCTUYHUMN 3MICT. [IpuHIMNM eneKTpoHHOT ONTHKHU. EJeKTpoHHUN MIKPOCKOIL.

Tema 23. Pisusuans [lpenunrepa. KBantyBanHs.

PiBasuusa lpenunrepa. KpantyBanus. KBaHToBi1 uncia enekTpoHa. ATOMHI CHCTEMH 3 OaratbMa
eJleKTpoHaMu. [IpuHIHUIT TOTOXKHOCT1 0AHAKOBUX YyacTHHOK. [Ipuniun ITayi.

Tema 24. BnactupocTi 1 OynoBa sapa. PagioakTHBHICTB.

XapaktepucTtuka sapa. SAnepni cwm. [3oTorm, 13006apu. edekr Macu 1 eHeprisa 3B's3Ky. SAxepHi
peaxuii moainy i cuHTe3y. IIoHATTS npo sIepHy €HEePreTHKY.

Bunu pasioakTHBHOTO BUIIPOMIHIOBAHHS. 3aKOH pa/iioakTUBHOTO po3mnay. Crana paaioakTUBHO-
ro posnaay. AKTUBHICTH pamionykminy. Ilepion miBpo3naxay. [IpaBuiia 3MimieHHs, psl paaioaKTHBHUX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIWHUIN pagioaKTUBHOCTI. B3aemomis pamgioakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEUOBHHOIO.

Tema 25. EnemeHTapHi YaCTUHKH.

Knacudikaris enemenTapHux yacTuHoK. KBapku. XapakTepucTUKu 1 B3aeEMO/Iisl KapKiB.



4. CTpyKTYpa HAaBYAJIbHOI JUCUUILIIHU

KinpkicTh rogus

HazBu 3micToBuXx 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
Monyas 1

3microBuii MoayJsb 1. Mexanika

Tema 1. Bemyn.
Ocnosu Kinemamu-
K.

1

Tema 2. /lunamira
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 |

15

3

6

6

3microBuii Mmoayab 2. Monexyaapna izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4noi meopii.

2

1

1

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

15




MonyJb 2

3micToBuii Mmoayas 3. Enekmpuxa

Tewma 13. Enexkmpoc- 8 1 2 5
mamuxa.

Teyfl 14. 3axonu no- 7 1 5 4
CMIUHO20 CMPYMY.

Pa3omMm 3a 3MicTOBUM 15 5 4 9
MoJTyJiem 3

3micTroBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

4 4
noie.
Te.Ma 1§. Eﬂekmpoma- 5 1 9 9
SHIMHA THOYKYIsL.
Tema 17. Enekmpoma-
CHIMHI KOIUBAHHS MA 6 1 2 3
XBUJL.
Pazom 3a 3micToBUM 15 2 4 9
Moyiem 4

Monyasb 3

3micToBuii MOaYJIb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. Ocrosu 4 1 3
Gdomomempii.

Tema 19. Xsunvosa 7 1 4 2
onmuxa.

Tewma 20. Keanmosa 4 2 2
onmuxa.

Pa3om 3a 3micToBUM 15 2 6 7
MOJyJIEM 5

3microBuii Mmoayab 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

3 1 2
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 2 1 1
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 3 1 2
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 4 1 2 1
Paoioaxmusnicmeo.
Tewma 25. Enemenma- 3 3
PHI YACTUHKU.
Pa3omM 3a 3micTOBHM 15 4 5 9

MOJTyJIEM 6

Ycnoro roaun 90 | 16 28 46




5. Temu ceMiHAPCBKHUX 3aHATH
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KinbkicTs roanu

Ne
o/ Hasga temu JICHHA 3a04Ha
dbopma dbopma
He nependaueHo HaBUaTBHUM ILJITAHOM
6. Temn npakTUYHMX 3aHATH
No KinbkicTs roauy
o/ Hasga Temu JICHHA 3a04Ha
dbopma dbopma
He nependayeHo HaBYATBHUM IJITAHOM
/. Temu 1a00paTOPHUX 3aHATH
No KinbkicTh ToauH
o/ Hassa temn JIeHHA 3a09Ha
dbopma dbopma
1 BumiproBaHHsI IIBUKOCTI TU1a METOJOM OaJTICTUYHOTO Ma- 5
STHHUKA 3 BHKOPUCTAHHSIM KOMII IOTEPHOT MPOTpaMH.
2 BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM 5
KOMII FOTEPHOT TPOTPaMH.
3 BusnauenHns koedimieHTa B’43K0CT1 piauHu MetogoM Cro- 5
Kca 3 BUKOPUCTAHHSIM KOMIT IOTEPHOI IIPOTPaMH.
4 BusnauenHs koedilieHTa TEIUIONPOBIAHOCTI MOBITPS 3 BU- 5
KOPHCTaHHSIM KOMIT FOTEPHOIT MPOTPaMHU.
5 | BuznaueHHs koedillieHTa MOBEPXHEBOTO HATATY. 2
6 BuzHaueHHs BITHOIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 5
aniabaTUYHOTO PO3ITUPCHHS.
7 BusHaueHHs eneKTpOeEMHOCTI KOHIEHCATOpa PE30HAHCHUM 2
METOJIOM
8 BusznavueHHs onopy NMpoBiTHUKA 32 TOTIOMOTOIO MICTKa TIOC- 2
TIITHOTO CTpyMYy.
O | BuzHaveHHS IHAYKTUBHOCTI KOTYIIKH. 2
10 Busznauenns koedimienTa Tpanchopmariii i koedimieHTa 5
KOPHUCHOI 1111 TpaHchopmaTopa.
11 Jocmimxenns inTepdepeHIii CBiTia 3a T0MOMOTror OinpH- 5
3mMu DpeHenis 3 BUKOPUCTAHHSM Jla3epa.
12 Jocmimkenns qudpakiiii CBiT/Ia 1 BA3HAYEHHS MEepio1y JTu- 5
(hpakiifHOT PEIIITKH 3 BUKOPUCTAHHSM Jla3epa.
13 BuBueHHS 3aK0HIB 30BHIMIHBOTO (poTOEedeKTy 3 BUKOPH- 5
CTaHHSIM KOMII IOTEPHOI MPOTPaMH.
Buznauenus KoedilieHTa  MOTJIWHAHHSA ramMmma-
14 | BunpoMiHiOBaHHS 3 BUKOPUCTAHHIM KOMII FOTEPHOT IIPO- 2
rpaMu.
Pazom 28




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
A/ Ha3sa temnu JICHHA 3a04Ha
dopma dopma
1 | XapakrepucTHKH pyXy MaTepiabHOI TOUKH. 1
2 | 3aKOHH KJIIACHYHOI MEXAHIKH. 1
3 HucunaruBHi cumm. Mexaniuna po6ota. KoncepBaruBHi 1
cri. 3aKoH 30epeKeHHS MEXaHIqYHO1 eHepril.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 1
IMIYJbCY. 3aKOH 30€peKXEHHS MOMEHTY IMIYJIbCY.
5 | Pyx peanbHOi pinunu. B's3KkicTs. 1
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3MyHI Xa- 1
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MO Ty MOJIEKYJT 1
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 1
TemnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. [loBepxHeBa eHepris 1 moBep- 1
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyGmimarnis. dasosa 1
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 1
TennoemHiCTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 1
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnosns. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoOBi- 5
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBuia. KontaktHa
14 | pisunus notenrianis. SBuie 3eeoeka i [lenpThe. ITpuHImI 4
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIII0 BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 4
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykii. Tpancdopmartopu. Enep- 5
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | EnexrpuuHe K0J0 3MiHHOTO cTpyMy. PIBHSIHHS eJeKkTpomar- 3
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETPUYHOI ONTUKU. CBITJIOBI BENUYH- 3
Hu. EHepreTnyHi BeTMUUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis cimia. 5
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 2
bynoBa atoma. BumpomiHIOBaHHS 1 MOTIJIMHAHHSA €HEpril
21 | aromamu. JIMCKpETHICTh €HEPreTUYHUX CTaHiB aroma. [Toc- 2
Tynatu bopa.




12

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

23 Pigusinas Llpenunrepa. KsantyBanus. KBanToBi umcna 9
€JIEKTpOHA. ATOMHI CHCTEMH 3 OaraTbMa eJeKTPOHAMHU.
XapakrepucTuka aapa. Snepni cuu. SnepHi peakuii. Bunu

24 | pamgioakTUBHOTO BHUIIPOMIHIOBAHHS. 3aKOH pali0aKTUBHOTO 1
po3nay.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 3
PHCTHKH 1 B3a€MOJIisl KapKiB.
Pazom 46

9. InauBiAyabHI 3aBaHHS
He nependauyeni HaBuaIbHUM TUIAHOM.

10. MeToan HaBYAHHS

Tpaauuiiini MmeToau (TeXHO10TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMI! 1 cCHCTEMaTU30BaHUM BUKJIAJ IIEBHOTO
HayKOBOTO a00 HayKOBO-METOJIMYHOTO MUTAHHS, LTIOCTPOBAHUM, 32 HEOOXITHOCTI, 3aC00aMi HA0YHO-
CT1 Ta AeMOHcCTpali€ero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapakTep ycCiX 1HIIUX BHJIIB HaByYa-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJIECHTIB 3 HABYAIHHOI TUCIIATITIHH.

JlabopaTopHe 3aHATTA — BUJ| 3aHATTA, HAa IKOMY CTYACHTH i KEPIBHUITBOM BUKJIajda-
4a MPOBOATH HATYpHI a00 IMITaIIiTHI eKCTIEPUMEHTH YW JIOCHTIIA B CIICIIAIbHO 00IaIHAHNX Ha-
BUAIBHHX JIA00OPATOPISX 3 BUKOPUCTAHHSAM yCTAaTKYBaHHS, IPUCTOCOBAHOTO ISl YMOB HABYAJIb-
HOro mnpotecy. JIuIakTHYHOI0 METOIO0 JIaOOPATOPHOTO 3aHATTS € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpPaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00UYHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTATBHUX
JOCIIKEHb Y KOHKPETHIN MpeIMEeTHIN ramy3i.

InauBinyanbHi 3aHATTA — TIepen0avyarOTh CTBOPEHHS YMOB JIJIsl HAWTIOBHIIIOT peaii3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOJIMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT poOOTH 1 TBOPUOT ASUTBHOCTI. [HAMBIMYaIbHI 3aHATTS, SIK MPABHIIO, IPOBOISATHCS Y HEAY I H-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM MOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTTYHOT'O MHUCJICHHS CTYACHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO MUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIICHTPYEThCSI Ha MarTepiali, SKUi He 3HAWIIOB BIIOOpaXeHHs B MiApydHHKax. [Ipu Bukia-
JaHH1 JIEKII1 CTYJIeHTaM Jal0ThCsl MUTaHHS JJIsi CAMOCTIMHOTO pO3MIPKOBYBAaHHS, MPOTE JIEKTOP caM
BIJINIOBi/Ia€ HAa HUX, HE YEKAIOUM BIAMOBiNEH cTyneHTiB. CucTeMa NMUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIICHTPYBATHUCS 1 TIOYATH aKTUBHO MUCJIMTHU B MOILIyKaX MPaBUIBHOI BIIMOBIL.

PoGoTa B Majux rpymax — BUKOPHUCTOBYETHCA 3 METOIO aKTHBi3allii poOOTH CTYAEHTIB MpHU
MIpOBeJIeHH1 TabOpaTOpHUX 3aHATh. Lle Tak 3BaHi IpyNu MCUXOJIOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BIJirpa€e CBOIO OCOOIUBY POJIb 1 IEBHUMHU CBOIMHU SIKOCTSIMH JIOMOBHIOE 1HIINX. BukopucTaHHs
1i€1 TEXHOJIOTIi 1a€ 3MOT'Yy CTPYKTYpyBaTH Ja00paTOpHIi 3aHATTS 32 (POPMOIO 1 3MICTOM.

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



12. Po3noaiJy 0aniB, IKi OTPUMYKOThH CTY/IEHTH
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[ToTouyHMi1 (MOAYJIbHUI) KOHTPOJIb

. . . . 3MicToBHiA
3MicTOBU MOTYb | 3MICTOBUNA MOTYNb 2
MOJIylb 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | TI0 | TI1 | TI2 T13 T14
2 2 2 2 2 2 2 2 2 2 2 2 6 6
[Tincym-
[ToTounMit (MOAYNIBHUI) KOHTPOJIb koBuii ko- | Cyma
HTPOJIb
3MiCTOBHIA 3micToBHiA . .
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’S3KOBHM TOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
: HUM BHBYCHHSIM JIHCIIU-
IUTUTIHA .
TUTIHU

13. MeToanuHe 3a0e3meUyeHH
KoBanproB JI.€. KoHcrekT nekiiii 3 HaB4anbHOT qucHUIUIiHU «Di3ukay misa 3700yBadiB BUIIOT
ocBiTH crnenianbHOCTI 208 ArpoiHKeHepis MepuIoro piBHSA BHINOT OCBITH (0akalaBpChbKUI) OCBIT-
HBO1 mporpamu Arpoimkenepis. — YManb: YMmancekuit HYC, 2020. — 14 c.
KoganpoB JI.€., [ToGepexers I.I. MeToauyHi BKa3iBKU JIs JaOOpAaTOPHUX POOIT 3 HABYAILHOI JH-
cuurutinu «®i3uka» g 3700yBadiB BUIIOT OCBITH crenianbHOCTI 208 ArpoiHeHepis Hepuioro
piBHS BHUINOI OCBITH (OakamaBpChbKUil) OCBITHBOI TporpamMu ATpoiHkKeHepis. — YMaHb: Y MaHChKUN

HYC, 2020. - 14 c.

KopanwoB JI. €., [lo6epexens 1. 1. 3amadi 3 ¢izuku. MeToaudHi BKa3iBKK J0 BUKOHAHHS CaMo-
cTiitHOi poboTtu. - YMans: BIIL] "Bizasi", 2017. - 80 c.
Muxonaitunk M.H., ®ax B.I'. Jlaboparopuuii npaktukym 3 ¢izuku. Yactuna 1. Ymans: Komi-

ueHtp, 2006. — 289 c.

KoBanboB JI.€., Mukonaituyk M.H, ®ak B.I'. Jlaboparopuuil npaktukym 3 ¢pizuxku. Yactuna 2.
Enextpoaunamika. Ontuka. AtomHa ¢izuka: HaBuanbHUil MOCIOHUK ISl CTYIOCHTIB. — YMaHb:

"Ammi", 2007. — 208 c.

Muxonaituyk M.H. 36ipHuk 3a1a4 i TecTiB 3 Kypcy “@izuka 3 ocHoBamMH 0iopi3uku”. — YMaHb:
Bunasauyo-nonirpagignauii nentp «Bizasi», 2010.
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14. PexomeHngoBaHa JiTeparypa

ba3oBa

Kosanbos JI.€., [ToGepexens I.I. Dizuka: HaBYaTBHUIA MOCIOHUK VIS CTYACHTIB IH)KEHEPHUX CIIe-
mianbHOCTEH. — YManb: BIIL] «Bizasi», 2019. — 200 c.
Hsixon B.M., KosansoB JI.€., Mukomnaiiayk M.H. OcnoBu ¢izuku: HaBuansuuii mocioauk / B.M.
Hsxon, JI.E€. KoBanboB, M.H. Muxonaituyk. — bpoBapu: «<AH® I'PVYII», 2014. 184 c.
®izuka. HapyaabHO-METOMIHUI KOMIUTEKC: HaB4absHO-eTOMYHII TOCIOHUK JUIBUIIXArPAPHO-
TexHIYHUX 3aKaaiB Ykpaiau / JLYO. 36apasceka, B.B. boiiko, C.b. Cno6omsH Ta iH. — Kam’siHerpb-
Ionuscekiit: @OIT Cucuu O.B., 2012. —596 c.
Kymimr B.B. @i3uka 1yt imkeHepHHX criemianbHocTeil: KpenurHo-MomynbHa cuctema: HaBu. mociOHUK.
— V¥V 4-x 4. M.1. Mexanika. Monekymspra dizuka / B.B. Kymim, A.M Comnosiios., O.5. Ky3uenoa. — K.:
Kumxkxose Bun-s8o HAY, 2006.
Kynim B.B. ®3uka 114 imxeHepHux cremianbHocTell: KpeaurHo-moaynbHa cuctema: HaBd. mociOHMK.
-V 4-x 4. M.2. Tepmogunamika. Enexrpomaraerusm / B.B. Kymim, A.M Comnosiios., O.5. Ky3Heropa. —
K.: Knmxkose Bug-sBo HAY, 2006.
Kynim B.B. ®3uka a4 imxeHepHux cremiansHocTell: KpeaurHo-moaynbHa cuctema: Hapd. mociOHMK.
— V¥ 4-x 4. M.3. KonuBanns 1 xui. Onruka / B.B. Kymnini, A.M Conoiios., O.4. Ky3nenosa. — K.
Kmmxkrose Bun-s8o HAY, 2007.
Kynim B.B. ®3uka m14 imxeHepHux creriansHocTeil: KpeaurHo-moaynbHa cucrema: HaBd. mociOHMK.
— V¥ 4-x 4. M.4. KBanToBa ta atomna ¢izuka / B.B. Kymim, A.M Comnogiios., O.f. Ky3nenosa. — K.:
Kwmmxrose Bun-s8o HAY, 2008.
Kyuaepyk .M., 'opbauyk I.T. 3aransuuit kypc ¢pizuku (y 3-x romax) Hapu. nocionuk.- K.: Texnika,
1999.

JonmomizkHa
boramnpka I.I'. Ta iH. 3aransni ocHoBH (i3uku /I.I'. borarmeka, J[.b. 'onoBko, A.A. Mansapenko,
10.JI MentkoBchkui. - K.: JIn6igs, 1998. - 480 c.
Muxkomaitayk M.H. ®i3uka 3 ocHoBamu 6i0¢i3uku. Hapu.nmocionuk.-Ymans: YBIIII, 2007.-284c.
Conoswii A.lL., Jlera FO.I'.OcHoBH }i3uku 3 3a1a4aMu 1 IPUKJIagaMu iX po3B’si3yBaHHs. - K.: KoH-
nop, 2003.
Muxkomnaitayk M.H. JloBinHukoBi Matepianu 3 (i3uku Ta ocHOB Olodizuku: HaBu mociOHUK. —
Vmanb: «Anmi»n, 2006. — 114 c.
Yommna#n ILI1. OcHoBu dizuku.-K,: Buma mk., 1995.- 488 c.
DI3UYHUI eKCTIEPUMEHT 1 MaTeMaTuyHui anapar ¢izuku: Hapyansnuii nocionuk. / Kopansos JI.€.,
Kpacro6okuii FO.M., Mapruntok M.T., 3amaxoscbkuit 11.10. — Kuis: Haykosuii cBit. — 2003. — 94c.

15. Indopmaniiini pecypcu

1. Enextponnuii web-xypuan Physics.com.ua

http://physics.com.ua/

2. Haouna ¢izuka

http:/AMwww.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. Caifr xadenpu MareMaTuky 1 pisuku YMancskoro HYC

https://math.udau.edu.ua/

5. HaykoBa 6i6miotexa Ymancskoro HYC

https:/library.udau.edu.ua/

16. 3minm y podouiii nporpami na 2021 pik
1. 3miHeHa KUIbKICTh TOJMH CaMOCTIHHOT poOOTH.
2. OHoaineHi iH(popMaLiiiHi pecypcu.
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