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PoGouy nporpamy HapuaigpHOi IHCUMIUIIHE «®Di3nKa» pPo3pOGIEHO Ha OCHOBI OCBITHBO-
npodeciiinoi nporpamu «IIpukiagHa MexaHika KOMIO3HIIHHAX KOHCTPYKIii Ta TEXHIYHHX CHCTEM»,
HaBYATBHUX | pobounx Hasuanbuux mwianie Ne Hb - 1 - 131/23 i1 Ne PB - 1 - 131 / 23 miarotoBky 3/10-

OyBa4iB BHINOT OCBITH OCBITHBOrO cryneHs «bakanasp» 3a cneuiansuictio 131 «Ilpuknaana Mexani-
Ka» Ta BIAMOBIIHHX HOPMATHBHHX JIOKYMEHTIB.

Pobouy nporpamy po3pobuin:

npodecop Kadeapy 3araibHOT Ta MPHKIAIHOT Gi3HK erpo KOHJIPATEHKO

Vo o
JoueHT Kaeapu 3araibHOT Ta MPUKIAIAHOT GizuKu (ALY Tersna CAKYH
74

PoGouy mporpamy 00roBopeHo Ta CXBaJIeHO Ha 3acilanHi kadeApu 3araisHOT Ta NPUKIaAHOT (i-
3ukn, nporokon Ne 7 win 3/ (072024 p.

3aBiyBay kadeapu 4/7/ Apxaiit [TOJIIIYK

PoGouy nporpamy 00roBopeHO Ta CXBaJleHO Ha 3aciiaHHi BHITYCKOBOI Kadeapu OCBITHBO-
npodeciiinoi nporpamu «Ilpukiaana Mexanika KOMIO3HIIIHHAX KOHCTPYKILIH Ta TEXHIYHUX CHCTEM»,

cnenianbrocti 131 «[Ipukiagna Mexanikay — kadeapd NpUKIAIHOT MeXaHIKH Ta imKeHepii MaTepia-
aie, npotokon Ne 7 gin  2€, 04 2024 p.

[apanT ocBiTHbO-npodeciitnol mporpamu L/’ o f , Amnaronin KOPHICHKO

3asinyeay kadeapu Oxcana MIKOCAHYHK

PoGouy nporpamy o6roBopeHo Ta cXBajJeHO Ha 3acijaHHi HayKOBO-METOAHYHO-PeakiliifHOT pa-
Jn AepokoceMmiunoro gakynasrery, npotokon Ne §  Bin«Z4 » _ pYy 2024 p.
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PoGoua mnporpama (PII) naBwampHOi mucnumiinn « @Di3uka» po3poOiieHa Ha OCHOBI
«MeToIMYHUX peKOMEHAIIN 10 Po3poOIeHHS PoO0YOi MporpaMu HaBYAILHOI TUCIUIUTIHA JICHHOT Ta
32049HO1 ()OpM HaBUAHHS», 3aTBEPPKCHUX HaKa3oM pekropa Bix 29.04.2021 Ne249/oxa, Ta BIAIMOBITHUX
HOPMAaTHUBHUX IOKyMECHTIB.

1. HOSICHIOBAJIBHA 3AIIUCKA

1.1. Micue, MeTa, 3aBAaHHS HABYAJILHOI JMCIMILTIHN

Jlana HaBYaJibHA JUCIUIUIIHA € TEOPETUYHOIO Ta MPAKTUYHOIO OCHOBOIO CYKYIHOCTI 3HaHb Ta
BMiHb, 110 (hopMyt0Th Npo¢uIb (paxiBlg B rayy3i iIHPOpMaALIHHUX TEXHOJIOTIH.

MeTo10 HaBYAIBHOT JUCIUIUIIHU € BUBYCHHS OCHOBHUX (DI3MYHHMX SIBUII Ta 17€H; OBOJIOIHHS
(yHIaMEHTaIbHUMH TOHSTTSMHU, 3aKOHAMHU 1 TEOpISIMM KJIACUYHOI 1 CcydacHOi (I3UKH, a TaKOXK
MeToJaMu (PI3BUYHOTO JOCITIHKEHHSI Ta O3HAHOMJICHHS 3 Cy4aCHOIO €KCIEPUMEHTATBHOIO (PI3UYHOIO
anapatypoto. @opMyBaHHS HABUYOK MPOBEAEHHS (PI3MUHOTO €KCIIEPUMEHTY Ta HAYKOBOTO CBITOTJISITY
1 cydacHOro (PI3MYHOTO MHCIICHHS;, OMAHYBaHHS CIIOCOOAMH 1 METOJaMHU PO3B’S3aHHS KOHKPETHHX
3a1a4 3 PBHUX pO3AUTIB (13UKH; (GOpMYBaHHS BMIHHS BUIUIATH KOHKPETHUH GI3UYHMMA 3MICT Y
NPUKIAJHUX 3ajJadaX MalOyTHbOI CHElIalbHOCTI 33 PO3BUTKY (DaxXoBUX, COI[IAJIbHUX,
KOMYHIKaTUBHUX, 1HQOpPMallIiHUX KOMIIETEHIIM, (QOpMyBaHHS NparHEHHs 1O CaMOPO3BUTKY Ta
CaMOOCBITH, TIOTpeOM Ta TOTOBHOCTI JO TOCTIMHOTO HaBYaHHsS Yy TPOQeciitHOMYy BiIHOIIEHHI, 0
paIioHaIbHOT MPOAYKTUBHO1, TBOPUOI AISITEHOCTI

3aBJaHHSIMU HaBYAIbHOI IUCUHUILIIHH €:

— OIIaHYBaHHS CMOCO0aMu Ta METOIaMH (pI3UYHOTO JAOCIIHKCHHS,

— ¢opMyBaHHS HAYKOBOTO CBITOTJISITY, Cy4acHOTO (DI3MYHOTO MUCIICHHS,

— BMIHHA BUIUIATH KOHKPETHHM (I3UYHUN 3MICT y TPHUKIAAHUX 3a7a4ax MarOyTHBOT
CIIEIiaJIbHOCTI;

— PO3BUTOK (haxOBUX, COIIATBPHUX, KOMYHIKATUBHUX, IHPOPMAITIHHIX KOMIIETEHITIH;

— (opMyBaHHS MparHeHHs, MOTPeOM Ta TOTOBHOCTI /10 CaMOPO3BUTKY Ta CaMOOCBITH, MO
MOCTIHHOTO HAaBYaHHS y MpodecitHOMY T0JIi, A0 paIlioHAIBHOI PO YKTUBHOI, TBOPYOI MISITBHOCTI.

1.2. Pe3yJbTaTH HABYAHHS, SAKi 1a€ MOKJIMBICTH JOCATTH HABYAJIbHA IMCHUILIIHA

VY pe3ynbTari BUBYCHHS JAHOT HABYAIILHOT IUCIUILTIHN CTYJICHT MTOBUHEH:

— BUOMpaTH Ta 3aCTOCOBYBAaTH IS PO3B’SI3aHHS 3ajJad NPUKIAJHOT MEXaHIKM NpUIaTHI
maTtemaruuni meroau. (ITPH1);

— BHKOHYBAaTH PO3paxyHKU HA MILHICTb, BUTPUBAIICTh, CTIUKICTh, JOBIFOBIYHICTh, KOPCTKICTh
neraneii mamud (ITPH3).

— BUIBHO CIUIKYBaTHUCA 3 MPOQeciiHUX MUTaHb YCHO 1 MHUCHMOBO JIEP>KaBHOIO Ta 1HO3EMHOIO
MOBOIO, BKIIIOYAIOUM 3HAHHS CHEIiabHOT TEPMIHOJIOTII Ta HABMYKH MDKOCOOUCTICHOTO CIUIKYBaHHS
(TTPH16).

1.3. KoMneTeHTHOCTI, SIKi 1a€ MOKJINBICTH 3/100yTH HABYAJIbHA TUCIHUILTIHA

VY pe3ynbTaTi BHMBYEHHS HaBYaJIbHOI JUCHMIUIIHM CTYJISHT T[OBUHEH HaOyTM TaKHUX
KOMIIETEHTHOCTEH:

— 3JaTHICTh PO3B’A3yBaTH CKJIAJHI CIELiaNi3oBaHl 3ajJadi Ta MpakTHU4YHI HOpobiemMu B
NPUKIAAHIA MexaHili abo y mpolieci HaBYaHHSA, IO Mepeadadae 3aCTOCYBaHHS NEBHUX TEOpid Ta
METO/IiB MEXaHIYHOT IHKEHEepil 1 XapaKTepHU3yeThCsl KOMILIEKCHICTIO Ta HeBU3HaueHicTio yMoB (IK);

— 3HAHHS Ta PO3YMIHHS MPEIMETHOT 00s1acTi Ta po3yMiHHs npodeciitnoi aismpHOCTI (3K2);

— BMIHHS BHSBJISTH, CTABUTH Ta BUpinryBatu npobnemu (3K3);

— 3/aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX cHUTyalisx (3K4);
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— 3JaTHICTH mpariroBaT B koman i (3KS);

— BH3HAYCHICTh 1 HAMOJICTJIMBICTH [0JI0 MMOCTABJICHUX 3aBJaHb 1 B3ITUX 000B’s13kiB (3K6);

— 3JaTHICTh BUUTHCS 1 OBOJIO/IIBaTH cydyacHuMU 3HaHHsIMH (3K7);

— 3JaTHICTh OI[IHIOBATH Ta 3a0e3MevyBaTy SKIiCTh BUKOHYBaHUX pooiT (3K13);

— 3JIaTHICTh aHaIi3y MarepianiB, KOHCTPYKI[I Ta MPOIECiB HAa OCHOBI 3aKOHIB, TEOpid Ta
METO/IiB MaTeMaTUKH, IPUPOJIHUYUX HAYyK i npukiaaHoi mexaniku (PK1).

1.4. MiskqucuunjiHapHi 3B’ 3K

HaBuanbna aucuumiina “®i3uka” € GpyHIaMEHTOM, Ha SIKOMY 0a3yeTbcs BUBUEHHS BCIX IHIIUX
crieianbHuX AUCHUIUTIH. B Kypci ¢i3uku ocoOnamBa yBara mpHUIUISETHCA MOSICHEHHIO (DI3MYHOT CyTi
SIBUIL, 10 BHUBYAIOTHCSA, 3HAMOMCTBY 3 HOHSTTAMHU, MOJENSMU 1 3aKOHaMu JUIsl TOro, mood B
MOAJIBIIIOMY HAa OCHOB1 OTPUMAaHUX 3HaHb MOKHa OYJIO BUPILIYBaTH PI3HOMAHITHI MPUKJIaAH1 3a/1a4i.

HaBuanbna nucnumiina «®i3ukay 0a3yeThCsl HAa 3HAHHAX TUCHUILIH: «Buiia matemarukay, Ta €
OCHOBOIO [UIsl BUBYEHHS TakuxX JAucuuIUIiH: «TeopernyHa MexaHika», «Marepiallo3HaBCTBOY,
«['impaBiika Ta rigponHEeBMONPUCTPOI», «ENEeKTpoTeXHIKa Ta elIeKTpoHIKa», «Onip MaTepiaiBy.

2. MIPOTPAMA HABYAJIbHOI JTUCIHUILJIIHA

2.1. 3micT HAaBYAJbHOI AUCHUILIIHA

HaBuanpHuii marepian IUCHUIUIIHA CTPYKTYpOBAaHMN 3a MOJYJbHUM TMPHHIIATIOM 1
CKJIQA€ThCS 3 4 HABYATBLHUX MOJYJIB, a CaMe:

— HaByaitbHOTO MOAYJs Ne 1 «Mexanika. MoJjiekyasipHa ¢izuka i TepmMoauHamMika;

— HaBYAJIBHOrO MOaYJsA Ne 2 «EjleKTpuKa i MarHeTusm»;

— HaByasbHOro MoayJs Ne 3 «KosmBanHs Ta xBuiai. Onruka»;

— HaBuasibHOro moayJuss Ne 4 «KBaHToBa, aromMHa Ta sigepHa ¢isuxka. Enementn ¢izuxu
TBEPAOI0 TijIa», KOXXEH 3 SKUX € JIOTIYHOK 3aBEPIICHOI0, BIIHOCHO CaMOCTIHHOIO, ITUTICHOIO
YaCTUHOIO HaBYAJILHO1 IUCIMIUIIHUA, 3aCBOEHHS K0T Iepedadac MpoBeeHHS MOy IbHOT KOHTPOJIBHOT
po0OOTH Ta aHaI3 PEe3yJbTaTIB 1i BHKOHAHHS.

2.2. MoayJ/ibHe CTPYKTYPYBAHHS Ta iHTEerpoOBaHi BUMOI'H /10 KOKHOT'0 MOYJIsI

Moayab Nel «Mexanika. MoJsiekyasipHa Qizuka i repMoauHamika»

InTerpoBani Bumoru a0 moayJsti Nel. YV pe3ynbrari BUBUCHHS MaTepially MOAYJIS CTYIEHTH
MarTh 3Hamu. OCHOBHI (pI3MYHI SBUINA, 3aKOHU W TeOopil KIACHYHOI 1 cydacHOi (izuku Ta chepu ii
MPAKTUYHOTO 3aCTOCYBaHHS, KIHEMaTHYHI Ta JUHAMIYHI XapaKTepUCTHUKU TOCTYNaJbHOTO Ta
00epTanpHOTO pPYyXiB, 3aKOHU 30€peKEHHS B MeEXaHill, OCHOBHI MOHATTA CTATUCTHUYHOI (i3UKH 1
TEPMOJIMHAMIKH, 3aKOHH TEPMOJIMHAMIKH 1 iX 3aCTOCYBaHHSI AJIs 130MPOIECIB, KOHCTPYKIIO, IPUHIIHI
nii 1 KK/ rennoBux ABUTYHIB.

CryneHTH MOBUHHI @Mimu’. 3acTOCOBYBAaTH (i3WYHI 3aKOHH JUIS PO3B'S3YBaHHS MPAKTUYHHUX
3a/1a4, BUKOHYBaTH (Pi3MUH1 BUMIPIOBaHHS Ta OLIIHIOBATH BIAMOBIAHI MOXUOKH, 32 JOMOMOTOO MMEBHUX
METO/IVK .

Tema 1. Beryn 1o kypey ¢iznkn. Kinemaruka MatepiajJbHOI TOUYKH.

Hlo Take ¢i3uka? Ponb ¢i3uku B KHUTTI cycnuibcTBa. ba3oBi MOHATTS 1 KOHUeNuii ¢i3uku.
CrpyxTypa cyyacHoi ¢izuku. Kiacudikanis 3akoHiB ¢i3uku. Oi3MuH1 MOJEI.

Kinemaruka. KiHemMaTH4Hi XapakTepUCTHKH: MaTepialibHa TOYKa; CHCTEMa BIAIIKY; pajiyc-
BEKTOD; PIBHAHHS PyXY; TPAEKTOPIsl; pIBHAHHS TPAEKTOPIi; IIBUJIKICTh; IPUCKOPEHHS.

Tema 2. KinemaTuka a0coJIIOTHO TBEPAOIo Tijia.

[Moctynaneuuii pyx. O6epranbauii pyx. KiHeMaTn4Hi XapakTepUCTUKH 00EpTaIbHOTO PyXy: KYT
MOBOPOTY; KYTOBE IMEpEeMIlIEHHS; PIBHSIHHS pPyXy; KyTOBa IIBUAKICTh, 4YacCTOTa; MEpPioj; KyTOBE
MIPUCKOPEHHS. 3B’A30K MHIMHUX 1 KyTOBUX KIHEMATHYHUX XapaKTEPUCTHUK.

Tema 3. lunamika.
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JHunamika matepianbHoi Touku. [lepmuit 3akoH HpioToHa, iHEpIianbHI CHCTEMHU BIIUTIKY, Maca.
Hpyruii 3akon HeroToHa, immynbe, cuna. Tpertiit 3akon HeioToHa.

JluHamika TBEpOTO Tina.

Junamika obepranbHOro pyxy. MomeHT cwii. MoMmeHT iMmynascy. MomeHt iHepiii. Teopema
Hlreitnepa. Jpyruii 3aKkoH IUHAMIKA JJIT 00EPTATBHOTO PYXY.

Tema 4. InepuiajibHi Ta HeiHepUiaJbHi cHCTEeMH BiAJTIKY.

[eperBopenns ["anines. MexaHiYHUNA TPUHIUI BiTHOCHOCTI.

Heinepuianeai cucremu Bimriky. Cunm iHepuii Ta ix ocobmuBocti. Cunm iHepuii B cucteMi
BIJUTIKY, 1IJ0 00epTaeThes. Binnentposa cuia iHepuii. Cuna iHepiii Kopiomica.

Tema 5. PeasituBicTCchKa MexaHika.

[Toctynatu cnenianbHOi Teopii BinHocHOcTI Einmreiina. [leperBopenns Jlopenuna. IloHsaTTs
OJIHOYACHOCTI. BiIHOCHICTH JOBXHMH 1 MPOMDKKIB 4acy. PensTUBICTCBKMII 3aKOH [0/1aBaHHS
mBUJIKOCTEH. EnemMenTH pensTuBicTchbkoi nuHaMiku. B3aeMo3B’ 130k Macu Ta eHEeprii.

Tema 6. 3axonu 30epe:keHHS

3akoH 30epekeHHs iMmynbcy. LleHTp Mac. AOCONMIOTHO MpykHE Ta aOCOJIIOTHO HEIpYXKHE
3iTkHeHHs. PeaktuBHMi pyXx. PiBHsHHA [{i01KOBCEKOTO. 3aKOH 30€peKEHHS MOMEHTY IMITYJIBCY.

Kinetnuna enepris. Mexaniuna pobGota. Iloryxnicte. IloTeHuianbHa eHepris. 3akoH
30epexxeHHsT MexaHiuHoi eHeprii. HekoHcepBatuBHI crin. JIMCUMATHBHI CUCTEMHU. 3arajibHUN 3aKOH
30epeKeHHs 1 IEPETBOPEHHS eHePrii PensaTHBICTCHKI 3aKOHU 30€peKEHHS.

Tema 7. CraTucTuunmii i repmoauHamMiyHuii Meroa. CTaTuCcTHYHI po3Moaian

[Ipeamert craTuctuyHOi Bi3MKK i TepMOoIMHaMIKK. TepMoauHaMivyHa cucteMa. TepMoauHaM iuH1
napameTpu. PiBHOBaxHi1 ctaHu W mporiecu. Po3moain MakcBemna MoOJIeKya rasy 3a IIBHIKOCTSIMHU
teroBoro pyxy. Jocnix llltepna. bapomerpuuna dhopmyna. Posnonin bonasiiMana B moTeHITIAIBHOMY
noii. Po3noain MakcBenna—bomnbivana. [TorsTTs mpo po3mnoain ['166ca.

Tema 8. MoJiekyIsipHO-KiHeTHYHA Teopisi rasis

OcHOBHE PIBHSHHS MOJICKYJISIPHO-KIHETUYHOT Teopii ieanpbHOTO Ta3y. BHyTpinmiHs

eHeprig. Yucno cTyneHiB cBo60 11 Mojiekyn. KiacudHa Teopist TermIoeMHOCTI. PIBHIHHS
Maiiepa. [ToHATTS IpO KBaHTYBAaHHS €HEPrii 00epTaHHS ¥ KOJMBAHHS MOJICKYJI.

Tema 9. SIBuia nepeHeceHHs!

Judy3is, TeIonpoBiIHICTh Ta BHYTPIIIHE TepTs B rasi. Jiamerp monekyn. CepeaHe yncio
3ITKHEHb MOJIeKyJ. ExemMeHTapHa Teopis MpoiieciB mepeHocy.

Tema 10. Ilepmmii 3axon TepmoauHamiku. IlosiTponHi npouecu

TennoTa. [1epimii 3akoH TepmoanHamiku. Po6oTa B TepMOIMHAMIUHUX MPOIIECAX.
3acTocyBaHHs MEPILIOTO 3aKOHY TEPMOIUHAMIKH /10 130Mpo1ieciB. PIBHIHHS NOJIITPOITHOTO MPOLIECY.

Tema 11. [Ipyruii 3akon repmogunamiku. TensioBi mamunu. EnTponisi.

O6opoTHi it HeoOopoTHi mpouiecu. Konosi nporiecu. Temnosi ABUTYHHU, XOIOIUIbHI MAaIITMHU Ta
ix egextuBHicTh. Llukn Kapno. Koediuient kopucnoi nii nukiny Kapuo. [Apyruii 3akon
tepmoauHamiku. Hepiricte Knaysiyca. Entpomnis. 3akoH 3poctanHs eHTportii. BinibHa Ta 3B’g3aHa
eHepris. CTaTUCTUYHUHN 3MICT IPYroro 3aKOHY T€PMOHMHAMIKH.

Tema 12. PeannbHi razu. ®a3oBi piBHOBaru i nepeTBopeHHs.

Binxunenus Bij 3aKoHIB ieanbHOTO Tra3y. PiBHsHHS Ban-nep-Baanbca. Anani3 piBHsHHS BaH-
nep-Baanbca. [30Tepmu peanbHOro razy. Kputuunuii ctan pe4oBUHU. MeTacTabiibHI CTaHU: TTepEeCH-
YeHa 1apa, feperpira Ta po3TArHyTa piiuHa. YMoBHU piBHOBaru ¢a3. ®azoBi nepexou nepuoro i
apyroro poxy. ®a3osi giarpamu. PiBHsHHs Knaneiipona — Knaysiyca.

Mopyab Ne 2 «EnekTpuka i MarneTusm»

InTerpoBani BumMoru 10 moayJsi Ne2. V pe3ynbTaTi BUBUEHHS Marepialy MOAYAS CTYICHTU
MalOTh 3HAMU: BUSHAYCHHS TAKUX TOHATH, K BEKTOP HaNpYyXEHOCT1 €JIeKTPUYHOTO 1 MarHiTHOTo
MOJIs, TOTEHIIa]l eJIEKTPUYHOTO MOJIsl, €IEKTPOEMHICTD, CHIIa CTPYMY, BEKTOP T'YCTHHH CHIIU CTPYMY,
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Hampyra, OCHOBHI 3aKOHM €JIEKTpOMarHeTu3My, (pOpMyIIlOBaHHS Ta 3aCTOCYBaHHsS Teopemu [aycca,
3aKOHIB IIOBHOTO CTPYMY Ta €JIEKTPOMArHiTHOT IHAYKIIil.

CTyneHTH TOBUHHI émimu. BUKOPUCTOBYBATH METOJM EKCIEPUMEHTAIBHHUX 1 TEOPETHYHHX
JOCTI/DKEHb  eNIEKTPOAMHAMIKH, OyayBaTu rpadikd, BHKOPHCTOBYBAaTH 3100yTi 3HAHHA IS
PO3B’A3yBaHHS MPAKTHYHUX 3a7a4.

Tema 1. CTaTu4He eJleKTPUYHE MOJI€.

Jlxepena ejekTpu4HOro moisi. 3akoH Kynona. CHiloBI XapaKTEPUCTHKH TIOJISL: BEKTOP OIS,
HanpyKeHicTb. EHepreTHuHi XapakTepUCTUKH IIOJIA: TOTEHIiaJbHA EHEepris, MOTeHImian. 3B’S30K
HampyKeHocTi Ta morteHmiamy. ['padiune 300paxkeHHs cuinoBoro mois. Lupkymsmis BexTopa
HarnpykeHocTi. [ToTik BekTopa HanpyxkeHnocti. Teopema ["aycca.

Tema 2. PeuoBuHa B ejeKTpuYHOMY moJi. BiiacTuBoCTi aAiesiekTpuKkiB, NMpOBiIHUKIB,
HaNiBNPOBiTHUKIB.

JlieneKTpuKy B €JIeKTPUYHOMY 10JIi. BIacTUBOCTI J1€I€KTPUKIB.

[IpoBinHUKY B €leKTpOoCTaTUYHOMY ToJii. EnexkTpuyuHa eMHICTh MPOBIAHUKIB. B3aeMHa €MHICTB.
Konpnencaropu.

HaniBmpoBinHUKH Ta iX BIACTHUBOCTI.

Tema 3. EHepreTu4Hi XapaKTepUCTHKH €J1EKTPOCTATHYHOIO MOJISI.

PoGora 3 mnepemimieHHs 3apsqy B moml. B3aemHa eHepris cuctemu 3apsaiB. Enepris
3apsAPKEHOT0 BIJOKPEMJIEHOTO MPOBIIHMKA 1 KOHJeHcaTtopa. ['yCTMHA eHeprii eleKTpOCTaTUYHOTO
TOJIAL.

Tema 4. IlocTiliHuii eJIEeKTPUYHHUIA CTPYM.

XapakTepUCTHKH €JIEKTPUYHOTO CTPYMY: T'YCTHHA CTPYMY, CHJIA CTPYMY.

EnextponpoBigHiCTh METaIIB.

YMOBH ICHYBaHHSI €1E€KTPUYHOTO CTPYMY.

PoGota Ha HeomHopigHii minsHmi. 3akoH Owma B IHTErpajibHIA Ta audepeHmianbHid (Gopmi.
[TpaBuna Kipxroda. 3akon [xoyns-Jlenna B iHTerpanpHii Ta audepenmianbhiin ¢popmi. [ToTyKHICTH
CTpyMy.

Tema S. CraruuHe Mar”iTHe mouie.

XapakTepucTUKH MarHitTHOro Tmoss. 3akoH bio-CaBapa-Jlammaca. 3akoH TOBHOTO CTPyMY.
Teopema ["aycca [y Mar"iTHOTO IoJIs.

Jlist MarHiTHOTO TOJISI HA ENIEKTPUYHUN CTPYM (OAMHUYHHM 3apsi, MPOBIIHKUK 31 CTPYMOM, PAMKY
31 ctpymom). PoGoTa no nepemilieHHIo MPOoBIIHUKA 31 CTPYMOM Y MarHiTHOMY TOJII.

PeyoBuna B MarHiTHOMYy mnojii. Buau HamarHidyBaHHS: JiaMarHeTHKH, IapaMarHETUKH,
(hepoMarHeTHKH.

Tema 6. lunamiuHi moJis.

BuxpoBe enextpuune mnoze. EnekrpomarHitHa iHAYKLIS. XapaKTEpUCTUKU BHUXPOBOIO
esiekTpuyHoro nojs. IugykruBHicTs. Camoinaykuis. CosieHOin.

EHnepris MarairHOro moJs.

3MiHHE B Yaci MarHitHe moje. Mar"iroenekTpuyHa iHIyKIIis.

Mertonon0oriuHi  OCHOBM piBHSHb MakcBena. PiBHSHHS MakcBemsia B IHTErpaibHId 1
midepennianbHii popMmi. Okpemi BUNAIKU piBHAHb MakcBea.

Monyab Ne3 «KoauBanus Ta xBuJi. Onruka»

InTerpoBani Bumoru 10 moayJjsi Ne3. V pe3ynbTaTi BUBYCHHsS] MaTepiany MOAYNsl CTYACHTU
MaloTh 3Hamu. OCHOBHI 3aKOHH, IO OMHCYIOTh MEXaHIYH1 i eeKTPOMArHiTHI KOJWBAaHHS Ta XBUII,
OCHOBHI XapaKTePUCTUKH, 32 JOTIOMOTOI0 SIKUX MOYKHA OMHUCATH KOJMBAIBHUMN 1 XBUIHOBI MPOIIECH,
MO3UTUBHUHN 1 HETAaTUBHUM MPOSIB BUHUKHEHHS KOJUBaHb y TEXHII(l, BIACTUBOCTI Ta XapaKTEPUCTUKH
€JIIEKTPOMArHITHUX XBHWJIb ONITUYHOTO Jiana3oHy, SBUIIA, IO JIeXKaTh B OCHOBI Jii MPOCTHX ONTHYHUX
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CHCTEM, $IKI BUKOPHUCTOBYIOTHCS Ul PI3HUX METOMIB TEOPETHUYHOTO Ta EKCHEPUMEHTAIHHOTO
TOCIILIKECHHS.

CtyneHTu NOBUHHI éMimu: po3B'si3yBaTH MEBHI NPUKIIAIHI 3a/1a4i HA OCHOBI HA0OYTHX 3HAHb,
OILIIHIOBATH PE3YJIbTATH XBUIHOBHUX XapaKTEPUCTHK, OyayBaTH rpadiku, BU3HAYaTH TOXUOKU (Qi3UIHUX
BHUMIpPIOBaHb, HA OCHOBI aHAJII3y ONTUYHUX SBUI 32 JOMOMOTOIO MIEBHUX METOJHK BHKOPHCTOBYBATH
ONITUYHI CHCTEMH IS KOHTPOJTIO (Di3MYHUX BEJIMUYMH Ta OLIHIOBATH TOYHICTh BHUMIpiB.

Tema 1. BiibHi MexaHiuHi KOJTUBaAHHS.

ButpH1 Hesracaroui MexaHI4H1 KOTMBaHHA. BUlbHI 3aracarodi MexaHI9H1 KoJauBaHHA. JloaBaHHS
KOJIMBaHb.

Tema 2. BinibHi eJileKTPOMAarHiTHi KOJIMBaHHS.

BinpHi Hesracaroui elEKTpPOMAarHiTHi KoJMBaHHS. BuibHI 3aracaiodi  eIeKTpOMarHiTHI
KOJIMBAaHHS. XapaKTePUCTUKU 3aracaHHs KOJHBAHb.

Tema 3. BumymieHni mexaHi4Hi Ta eJIeKTPOMATHITHI KOJIMBaHHS.

BumynieHni MexaH1uH1 Ta eI€KTPOMArHiTHI KOJIMBaHHA. ABTOKOJMBaHHs. Diarep Kpuia.

Tema 4. 3minnHuii ctpym.

Bumymieni konmBanHsa cuin ctpyMmy. 3akoH Oma s 3MiHHOTO cTpymy. Crnaam Hampyrd Ha
eJIeMeHTax KoJia 3MIHHOTO cTpyMy. BekTopHa niarpama Juist ciajiiB Hanpyru. BTpatu B koJii 3MiIHHOTO
ctpymy. lloTyxHicTe 3MiHHOTO cTpyMy. Tpancopmartopu. ['eHepatopu Ta ABUTYHH 3MIHHOTO
ctpymy. CkiH-eeKT.

Tema 5. MexaniuHi XBHJII.

3arajibHI MOJIOKEHHS. XapaKTePUCTUKHM MOHOXPOMATHYHO! XBWJIl. PIBHSHHS TUIOCKOI XBHWIIL
PiBusiHHS cdepuunoi xBuimil. XBuiaboBe piBHSAHHA. PazoBa MBHIAKICTh. EHepris mpyxHOT XBHITIL.
I'yctuna moToky eneprii. IHTeHcuBHICTH XBUIl. CTOsSMa XBHIIA, 3aCTOCYBaHHs. 3BYKOB1 XBWii. Edekt
Jomniepa, 3aCTOCYBaHHS.

Tema 6. EnekTpoMardiTHi xBuii.

XBUITbOBE PIBHSHHSA. XapaKTEPUCTUKH EJIEKTPOMArHiTHUX XBWJIb. EHeprisi enekTpomarHitHO1
XBWJI1. BUNIpoMiHIOBaHHS €J1E€KTPOMAarHiTHUX XBHUIIb.

Tema 7. InTepdepenuis citia.

BrnacTtuBocTi cBiTi0BUX XBHIIb. Da30Ba Ta IrpyrnoBa MIBUIAKOCTI.

SAsume iHTEpdepeHiii cBitia. Po3paxyHOK KapTHHU BiJ ABOX KOTE€PEHTHHX JKepes. Metomu
YTBOPEHHSI KOT€PEHTHHUX Kepen cBirTia.llpakTuune 3acrtocyBanHs iHTepdepeHIii cBiTia: KUTbIA
HproToHa, MpOCBITIICHHS ONITHKH, IHTEPPEPOMETPH.

Tema 8. Audpakuis cBitia.

[Mpunuun I'roiirenca-dpenens. Meron 30H Dpenens. Hudpakuis chepuyHUX XBWIb Ha
Kpyriomy otBopi. Judpakiis chepruyHX XBUIb HAa HETIPO30pOMY AHMCKY. udpaxifis MI0CKUX XBUIb
Ha miuHi. Judpakmiitna pemritka. [Ipaktuyne 3acrocyBanHs nudpaxirii.

Tema 9. [lonsipusaunis cBitJ1a.

Crnocobu yTBOpeHHs NOJISIPU30BaHOTO cBiTNa. 3akoH bprocrepa. BiacTtuBocTi mossipu3oBaHoro
cBiTna. 3akoH Mamtoca. lllTyyna ontuyna anizorpomnis. Edexr Keppa.

Monyabs Ne4 «KBaHTOBa, aTOMHA Ta siiepHa Qiznka. Enementn ¢izuku tBepaoro tina.»

InTerpoBani BumMoru 10 moayJsi Ned. V pe3ynbrari BUBUEHHS MaTepialy MOIYIs CTYICHTH
MalOTh 3H@mMu: OCHOBHI SIBHILA, 110 OMUCYIOTh KBAHTOBY IPUPOJY BUIIPOMIHIOBaHHA: (QoToedekT,
THUCK cBiTia, edekr KomnroHna, Mexi 3aCTOCyBaHHS KJIACHYHOI Ta KBAHTOBOI MEXaHIKH, XBUJIbOBI
PIBHSIHHS N7 MIKPOYAaCTHHOK Ta TMOHSATTA “TIOTEHIlialibHA sMa”, “TOTEHHIanbHUN Oap’ep”, OymoBy
gIep Ta OCHOBHI 3aKOHM IO ONHMCYIOTh SAEpHI peakuii (peakuii MOALTy Ta CHHTE3Yy), 3aKOH
palioaKTUBHOTO po3mnany, OydOBY Ta YTBOPEHHS KPHUCTAIIYHMX I'PAaTOK TBEPAMX T, 30HHI CXEMH
MeTalliB, HaMiBIPOBIAHUKIB, JIEIEKTPUKIB.



CucremMa MEHEPKMEHTY SIKOCTI. udp CMS HAY
Poboua mporpama nokymenta | PIT07.01.04-01-2024
HaBYaJIbHO1 JUCHUITIJIIHA
«®Dizuka» crop. 9318

CTyneHTH TOBHMHHI @Mimu’. TOSCHIOBAaTH KBAaHTOBY NPHUPOAY BUIIPOMIHIOBAHHS, 3allOBHEHHS
CHEPreTUYHUX CTaHIB aTOMIB PI3HUX €JIEMEHTIB, 3aCTOCOBYBATH TECOPETUYHI 3HAHHA JJIsI MOSCHEHHS
CIEKTPIB PI3HUX aTOMIB; aHAJI3yBaTH XiJI ACPHUX PEAKIIH 1 3aMTMCYBATH MpPaBUIIA 3MIIIEHHS IS HUX,
MOSICHIOBATH TPHHIOWN i SJCpHUX Ta TEPMOSACPHHX PEaKTOPiB, MOSICHIOBATH  POOOTY
(oTOENeMEeHTIB, HAMIBIIPOBITHUKOBHUX MPUIIAIIB.

Tema 1. TenJsioBe BUNIPOMiHIOBAHHS.

TernnoBe BUMpOMiHIOBaHHS. AOCONIOTHO YOpHE TUTO. 3aKOHH TEIUIOBOTO BUIPOMIHIOBAaHHS
(3axon Kipxroga, 3akon Credana-bonpumana, nepmmii 3akon Bina, npyruii 3akoH Bina).

Teopiss TemnoBoro BumpoMiHIOBaHHS. «YubTpadioneroBa karactpoday». I'imore3a Ilmanka.
®opmyna [Inanka. 3acTocyBaHHS 3aKOHIB TETUIOBOTO BUIIPOMIHIOBAHHS.

Tema 2. KopnyckyJIsipHO-XBWJILOBH Ayati3M CBiTJIa Ta pe4OBHHH.

3akonu (ortoenektpuunoro edexry. Teopis ¢otoenexkrpuyHoro edekry. JocmiaHa mepeBipka
piBHsHHA EiiHmreitna. Xapakrepuctuku ¢oToHa. IlpakTnune 3actocyBaHHs ¢oToedekry. Tuck
citina. E¢pexr Komnrona.

I'imoresa Jle bpoitnsa. XBunsoBa @ynkuis. PiBusuus Llpeninrepa

Tema 3. KBanTOBa TEopisi BUIIPOMiHIOBAHHS.

Cnextp aroma BogHio. Teopis bopa mis atoma BogHIO. ATOM BOJHIO Yy KBaHTOBIM MeEXaHIIIl.
[IpocropoBe kBanTyBaHHs. CriH enekTpoHa. [Ipunnun Ilaymi.

CrioHTaHHe 1 BUMYILIEHE BUIIPOMIHIOBaHHA. KBaHTOB1 reHepaTopH.

Tema 4. SIxpo aToma.

Cxuan 1 xapakTepucTuku siapa. BmactuBocTi siapa. Snepni cuimn. Enepris 3B s3ky. bymosa siapa.
Enepreruuni piBHi spa.

Tema 5. PagioakTuBHuii po3nan. AnepHi peakiii.

PanioakTuBHUH po3maj, 3aK0H pPaioakKTUBHOTO po3nany. Anbda-posnaa. bera-posnaza. ['amma-
po3mnaj,.

Knacudikamis ssnepuux peaxiiid. Enepria suepaux peakiiii. Peakiist moainy. Peakirist cuaTe3y.

Tema 6. EnemeHTapHi YaCTUHKH.

Bumu B3aemonii. 3akonum 30epexxenHs. Krnacudikarlii enemMeHTapHUX YacTHHOK. bymoBa
eJIEMEHTapHUX YyacTUHOK. KBapku.

Tema 7. EnemenTu ¢i3uKku TBEpa0ro Tijia

Kpucraniyai i amopdri tina. Bumm MbkaToOMHUX 3B’s3KIB B KpucTanaxX. EkcriepuMeHTalbHI
METOM JoCiKeHb kpucTaniB. HenockoHanocTi 1 nedextu B Kpucranax. ToUkoBi AeeKkTu: BakaHclii,
JOMIIIKM TPOHUKHEHHs 1 3amimeHHs. KpaiioBi 1 rBuUHTOBI auciokanii. Pigki kpucramu 1 ix
BJIACTUBOCTI.

BiaMiHHICTS KJTACHYHUX CTATHCTHK BiJ KBaHTOBHMX. KBaHTOBI1 po3noaimu depmi-/ipaka i bose-
Eitnmrreiina. IIoHATTS 1po BUPO/KEHHS CHUCTEMHM YAaCTUHOK, SKI ONMCYIOTbCS KBaHTOBOIO
cratuctukoro. MoToHHMI 1 GoHOHHMIA Ta3. Teopii TermmoemHocTi kpucrtaniB Einmreiina 1 JleOas.
TennonpoBigHICTh KPUCTATIB.

Knacuuna Teopist enekTpornpoBigHOCTI Ta ii Heoiku. Bupomkenuit enexrponHuii ra3 ®epmi B
Mmetani. KBaHTOBa Teopis enekTpompoBinHocTi . HaanpoBigHicTe. MarHitHi  BIacTHUBOCTI
HaanposigHukiB. Edext Jxo3edcona.

Po3miensienHs eHepreTUYHUX PIBHIB BaJIEHTHHUX E€JIEKTPOHIB 1 YTBOPEHHS €HEpreTUYHUX 30H B
KpHucTanax. EHepreTnyHmii CeKTp eneKTpoHIB B MeTallaX, HaliBIIPOBITHUKAX 1 JAi€JIeKTPUKaX.

Bnacui nHamiBmpoBigHuku. Cratuctuka @epmi 1 KOHIEHTpalis  3apsjiiB Yy BJIACHOMY
HaMIBIPOBIIHUKY. MexaHi3M mpoBigHOCTi. EnexTponHi Ta "aipkoBi" HamiBOpoBiAHUKU. JJOHOpHI Ta
aKIenTopHi JoMimKu. JIoMilIKoBa NPOBITHICTH HAMIBOPOBIIHUKIB. TemmepaTypHa 3alexHICTh
MIPOBITHOCT1 HATIBIIPOBITHUKIB.
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KonTakTHa pizHuI noteHuianiB. KOHTaKT €IeKTPOHHOTO 1 JIPpKOBOTO HAMIBIPOBIAHUKIB /P-N
nepexin. Tpausucropu. SBuma 3eebeka, Ilenpr'e 1 Tomcona. @DoToenekTpuyHi SBUIIA B
HaniBIPOBiMHUKAaX. BenTmibaMiA hoToedekr.

KopnyckynsipHo-XBHITLOBHH Tyani3m matepii. PedoBuna 1 mosie. EBonrortist pi3mdHOi KapTHHU
cBiry. PeyoBnmHa TpM HAagBUCOKOMY THCKY 1 Temmeparypi. PedoBuHa B HajacuibHOMY
enekTpoMaruirtHomy mouii. [IpoGiemu cydacHoi ¢izuku i acTpoi3uKy.
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2.3. TeMmaTHYHHUM IIJIAH.

O0csir HaBYAJILHUX 3aHATH (T0]1.)
Jenna popma 3aouna ¢opma
HABYAHHS HABYAHHSA
Ne Ha3Ba Ttemn . .
n/n ( TeMaTHYHOTO PO37iTY) ol | .89 858 - . B 5
= H=R ! t o t = H=H o
S g 2 5 S = &) ) = | £ S
2 2| 8 28 = 2 28 38 )
) | B H R o A &) o | & < A
>» | BIEARA O » | BR|EMR Q
1] 2 | 3 4|56 ] 7] 8 ]9]10][11] 12
Moayas Nel «Mexanika. MoaekyasipHa ¢izuka i TepMognHamMiKa»
. . 1 cemecTp
11 Beryn 10 kypey ¢isuku. Kinemaruka
' MaTepiaJbHOT TOUKH. 4 2 - } 2 - - - - -
OO6uncieHHs TOXUOOK (I3MYHUX BETUYMH.
1.2 Bu3HavyeHHS TYCTHHH TiJT IPaBHIBLHOT 4 - - |2 2 - - - - -
TeOMETPUYHOI HopMH
1.3 KinemaTtunka aOCOIIOTHO TBEPIOroO Tija. 6 2 | 5 | . 2 - - - - -
14 Juuamika. 6 2| 5 ) 2 - - - - -
JunaMika 06epTaIbHOTO PYXYy. 5 5
15 BuznadeHHss MOMEHTY iHepIIii 3a 4 - } - - - - -
Joromororo Mastauka QoepOeka
1.6 [HepitiasibHI Ta HEIHEPL1aJbHI CHCTEMH 4 2 2 i i i i i
Bimmiky.PensTuBicTChKa MeXaHiKa. - -
1.7 3aKkoHU 30epeKeHHS 6 2 1 o | 2 - - - - -
18 BuBuenns 3akoHIB 30epeXeHHS TTPU 4 5 | 9
' 3ITKHEHHI KYJIb
19 CratucTHyHUH 1 TEPMOTMHAMITHII
' meTo . CTaTHCTUYHI PO3ITOALIH 6 2 1 o | 2 - - - - -
MonekynspHO-KiHeTHIHA Teopis ra3iB
SIBuia nepeHeceHHs
1.10 | Ilepmmii 3aKOH TEPMOAMHAMIKH. 4 2 } } 2 - - - - -
[oniTponHi mporecu
BusHaueHHS B’SI3KOCTI PIIUHU METOIOM
111 P A 4 |- 22 - -] -
Crokca.
Hpyruii 3akoH TepmoarHaMiku. Terosi
1.12 MamuHA. EHTporis. 4 2 _ _ 2 - - - - -
Peanpri razu. ®a3oBi piBHOBAr# i
113 P 4 12 2 -0 -
TIePETBOPEHHS.
BuzHaueHHS BiJHOLICHHS TUTOMHUX
1.14 LIHOT a |- 22 - -] -
terutoeMHocTel raziB C,/Cy
1.15 | BuxoHaHHs JOMaIIHLOro 3aBaaHHs Nel 8 - e 8 - - - - -




Cucrema MEHEIKMEHTY SIKOCTI. udp CMS HAY
Poboua mporpama nokymenta | PII07.01.04-01-2024
HABYAJILHOI TUCIIUILITIHU
«®Dizuka» crop. 12318
1] 2 3 /4|56 7] 8 9101
1.16 | MonynbHa KOHTpOJIEHA poboTa Ne 1 4 -l 2| - 2 - - - -
Ycboro 3a moxyaem Nel | 76 | 18 | 10 | 10 | 38 - - - -
Moayab Ne2 «EnekTpuka i MarHeTusm»
2.1 | Cratu4He eneKTpuYHE MOJIeE. 5 2 | - ) 3 - - - -
29 CunoBi XxapaKTepUCTHKU 6 2| 2| . 5 i i i i
ENEKTPOCTATHYHOT'O TOJISI.
2.3 | BumiproBaHHS eNeKTPUYHUX BEIUYHH 5 - - |2 3 - - - -
PedoBuHa B €JIEKTpHYHOMY  TIOJI.
2.4 BnactuBOCTI  Ji€NEKTPUKIB, TPOBIAHUKIB, | 4 2 } } 2 - - - -
HAaTIBIPOBIIHUKIB.
o5 EHeprernyHi XxapaKTepUCTUKU 6 2 5 ] 5 ) ) ) )
ENEKTPOCTATHYHOTO TTOJIS.
2.6 | TlocriiiHuil eTEKTPHUYHHI CTPYM. 7 2 | 2| _ 3 - - - -
2.7 BusHaueHHsI MITOMOr0 Oropy MPOBITHHKA 5 - - 2 3 - - - -
2.8 | CratnyHe MarHiTHE IOJIE. 6 2 | 1 ) 3 - - - -
29 BusnaueHHs TOpH30HTAIBHOI CKJIAI0BOT 6 ) 2 2 i i i i
) THIYKITIT MAarHITHOTO TTOJIST 3eMUTi -1 1
JvrHaMidH1 TTOIIS. i i i i
2.10 3akonn Makcseria 42 - - 2
2.11 | MoaynbHa KOHTpoJibHA poOoTa Ne 2 5 2 } } 3 - - - -
Ycboro 3a moayJsiem Ne2 59 |16 | 7 | 7 | 29 - - - -
Ycboro 3a nepiuimii ceMecTp 135 |34 | 17 |17 | 67 - - - | -
Moayab Ne3 «KoauBanHs Ta XxBuJji. OnTuka»
2 cemMecTp 2 cemMecCTp
3.1 | BinbHi MexaHI4HI KOJHBAHHS.
3 2 | - ) 1 - - - -
3.2 | BigbHi e1eKTpOMarHitHi KOJIMBaHHS. 3 2 - } 1 - - - -
BuBueHHs 3ak0HIB KOTHBaHHS (PI3MIHOTO 2
3.3 6 - - 2 - - - -
MasiTHUKA 2
3.4 BumyriieHi MexaHiuHi Ta eJIeKTPOMAarHiTHI 3 2 | ] 1 i i i i
KOJTUBaHHSI.
3.5 | 3miaHMIA cTpyMm. 4 2 } } 2 - - - -
3.6 | MexaHi4uHi XBUJII. 4 2 _ _ 2 - - - -
3.7 BuBYEHHS BIIACTUBOCTEH CTOSYUX XBHIIb, 6 ) 2 5 ) ) ) )
' YTBOPEHMX B CTPYHI -2
3.8 | EnexrpomarHitHi xBui 3 2 ) ) 1 - - - -
3.9 | InTepdepenuis cpitia. 3 2 . . 1 - - - -
BusnavenHs paziyca KpUBUHHM JIH3M 32 2
3.10 . 6 - } 2 - - - -
JIONIOMOT o0 Kinenb HeroTona 2
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1 2 3 4 1516 7 8 9 |10 | 11 | 12
3.11 | Audpaxuis citia. 4 2 - - 5 i i i i i
312 BuBuenHs siBuma audpaxiiii cBiTiia 3a 6 i |2 5 i i i i i
' JOTIOMOTO0 TU(PAKIIHHOT PENTITKH 2
3.13 | [omsipu3arist cBiTIIA 4 2 - - 2 - - - - -
3.14 | BuB4YCHHS sSBHIA TOJISpU3AIIii CBITIA 4 - -] 2 2 - - - - -
3.15 | BukonanHs qoMamHboro 3aBaanus Ne 2 8 - } } 8 - - - - -
3.16
MopaynsHa KOHTpOJibHA poboTa Ne 3 4 - Sl 2 2 - - - - -
Ycboro 3a mogyaem Ne3 | 71 |18 | - | 20| 33 = = - - =
Moayas Ne4 «KKBaHTOBa, aTOMHA Ta sifepHa piznKay
2 cemecTp 3 cemecTp
4.1 | TenmoBe BUIPOMIHIOBaHHSI. 5 2 i ] 3 i i i i i
BuBueHHS 3aKOHIB TEIJIOBOTO
. . 2 2
4.2 | BunpoMiHiOBaHHS. Bu3HaueHHs cTajol 8 - - 2 5 - - - - -
Credana-bonsiiMana
43 qunycxynﬂpHo-XBHanHH Ayanism | ¢ 2 | |3 i i i i i
CBITIIA
44 KopmyckynsipHO-XBHIILOBUN Ayamsu |, 2 | ] 9 i i i i i
pEYOBHHHU.
4.5 | KBanToBa Te€opis BUIIPOMIHIOBaHHSI. 6 |2 } } g - - - - -
BuBuenHs 3ak0HIB 30BHIIITHHOT'O 2
4.6 | doroedekTy Ta BU3HAUYECHHS cTanoi [1nanka 7 - _ |, 3 - - - - -
METOJ/IOM 3aTPUMYBAILHOTO MOTEHIATY
4.7 | SAnpo atoma. PagioakTuBHUI po3ma. 5 2 ; ; 3 - - - - -
4.8 | SAnepni peakiii. EnemMeHTapHi 4aCTHHKH 4 2 } } 2 - - - - -
BuBYeHHS crieKTpa aToMa BOJHIO i
49 . 4 - ) 2 - - - - -
BH3HauUeHHS cTajoi Pizbepra 2
410 EJ‘IeMeHT‘I/I ‘ q)BI/IKI/I ‘TBEpROTO  TUI. |, 5 | - i 9 i i i i i
Kpucranivni i amopdHi Tina.
BigMIHHICTE KJIACUYHUX CTATUCTHUK BIl
411 ; 4 2 | - - 2 - - - - -
KBaHTOBUX. KOHTaKTHI siBUIIIA
412 BI/IB‘IG.HH.H 3AJIEKHOCT] ENEKTPHIHOrO ONopy | ) S 9 i i i i i
METaJIB 1 HAMIBIPOBIJHHUKIB
4.13 | MonynbHa KOHTposibHa poboTa Ne 4 4 - |2 2 - - - - -
Ycboro 3a mogyaem Ne4 | 64 | 16 | - 14 | 34 - - - - -
Ycboro 3a gpyruii cemectp | 135 |34 | - 34 | 67 = = = = -
Ycboro 3a HaBYANBHOIO quciumiinow | 270 | 68 | 17 | 51 | 134 = = = = =
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2.4. loMalHe 3aBJaHHSA

Jomamne 3aBaanHsa ([3) 3 HaB4anbHOI AMCHMIUIIHM BUKOHYETHCS y MEPIIOMY Ta JPYroMmy
CeMecCTpax, BIAMOBITHO 10 3aTBEP/KCHUX B YCTAHOBJICHOMY HOPSAKY METOAMYHHX PEKOMEHJIAILiH, 3
METOI0 3aKpilJICHHS Ta TOTJIMOJICHHS TEOPETHMYHHX 3HaHb Ta BMIiHb CTYJCHTAa 3 HaBYAJIHHOTO
MaTepialy, BAHECEHOTO Ha CaMOCTiifHEe ONpaIloBaHHs, 1 € ckiagoBoro moayaiB Ne 1 ta Ne 4. Tema
nomanrHporo 3apaaHHs Ne 1 - « PeaktuBHuii pyx», qomamnboro 3aaanus Ne 4 — “Iurepdepomerpu’.
BukoHaHHS JOMAIIHIX 3aBJIaHb € BAKJIMBUM €TalloM Y 3aCBOE€HHI HAaBYaJILHOTO MaTepiaiy.

KoHkperHa MeTa IOMamIHBOTO 3aBJAHHS MICTUTBHCS B OINPAIIOBaHHI TEOPETUYHOTO MaTepiaiy,
BUHECCHOTO Ha CaMOCTiliHe BUBUYCHHS. BUKOHaHHS, OQOPMIICHHS Ta 3aXHUCT JOMAIIHBOTO 3aBJAaHHS
3/IIHCHIOETHCS CTYACHTOM B IHIMB1IyaJIbHOMY MOPSJIKY BIAMOBIIHO 10 METOJUYHUX PEKOMEH/IALlIH.

UYac, noTpiOHMIT 1711 BUKOHAHHS JOMAITHHOTO 3aBJIaHHs, — 8 TOJIMH CaMOCTIMHOT poOOTH.

2.5. IlepeJiik NUTaHb AJ11 MIATOTOBKH 10 €K3aMeHY

[lepenik muTaHp Ta 3MICT 3aBJaHb JUIS MIATOTOBKU JO0 €K3aMEHY PO3pOOJISIOTHCS MPOBITHUM
BUKJIaJjaueM KadepH BIANOBITHO 10 poOoyoi mporpamu. Ilepenik T€OpEeTUUHUX MUTAHb JOBOJIUTHCS
JI0 BIJIOMA CTY/ICHTIB.

3. HABUAJIbBHO - METOJWYHI MATEPIAJIA 3 JTUCHUIIJITHA

3.1. MeToau HABYaAHHSI

Jlnst akTHBI3a1lil HAaBYAIBHO-TII3HABAIBHOT TISITBHOCT1 CTYJICHTIB i Yac BUBYCHHS JUCIUILIIIHU
3aCTOCOBYIOTHCS TaKi METOH HABYAHHS

— TMOSICHIOBAJIbHO-UTIOCTPATUBHUN  METOJA:  BHKJIAgady  OPraHi3oBye  CIOpUIMaHHS  Ta
yCBimoMJIeHHS iH(OpMaIlii, a ciryxadi ii CipuiiMaroTh, OCMHUCIIIOIOTH 1 3a11aM’STOBYIOTb;

— MeTOoJa MpOoOJIEMHOTO BWKJIAAy: BHKIaAad (GopMynoe mpoliemy, a ciyxadi IMOeTarHo
BHUPIIIYIOTh 11 MiJ HOro KEpiBHUITBOM (MpPU IOMY TMOEAHYETHCS PENPOAYKTHBHA W TBOpYa
TISUTBHICTB);

— PpenpoAyKTUBHUI METOJI: CIIyXayl BUaThCS 3aCTOCOBYBATH 3HAHHS 32 3pa3KOM;

— JOCHIAHMIIBKUI METOJ: BHKJIagad CTaBUTH Mepes ciayxadyaMu IpobiieMy, a BOHU CaMOCTIHHO
BHPIIIYIOTH ii;

— METOJI MO3KOBOT aTaKku: CiIyXadi BUCIOBIIOIOTH MOHAHOUIBITY KUIBKICTh 17I6H 32 HEBEIMKUN
MIPOMDKOK Yacy, 0OrOBOPIOIOTH iX, & TAKOXK KIACU(DIKYIOTh;

— KPYIVIMA CTUT: cClyXadi CTaBJATh OOIPYHTOBAaHI IHUTAaHHA 3 TEMH, IO OOTOBOPIOETHCH,
apryMeHTYIOTh MiIXOJU A0 iXHbOTO BUPILIEHHS, @ TAKOXK PO3IMOBIIAI0Th PO JIOCSITHEHHS Ta MOMUJIKH;

— JUCKYycCis: MOOLTI3alii MPaKTUYHUX 1 TEOPETUUHUX 3HAHB CIIyXayiB, iX MOJISI/IIB HA KOHKPETH1
CHIpHI MUTaHHS, 110 PO3TIIAIAIOTHCS;

JIoLiIbHO BUKOPUCTOBYBATH TECTOBI 3aBAAaHHA Pi3HOT (OpPMH 1 PI3HOTO CTYNEHS CKIAJHOCTI HE
TUIBKH, SK KOHTPOJbHY (pOpMY IMEpeBIpKH 3HAHb, YMIHb 1 HABUYOK CIyXauiB, ajie SK MPOIYKTHBHHIMA
HaBYAJIbHUI MTPUIOM.

3.2. PexoMeHn0BaHa JiTepaTypa

Bba3osBa nireparypa

3.2.1. ®iduka. Monayns 1. Mexanika: Hapu. moci6. / A.T. boerpyk, IO. T. I'epacumenxo,
b. @. JlaxiH Ta iH.; 3a 3ar. pen. npod. A. I1. [lonimyxka. — K. : HAY, 2006.— 176 c.

3.2.2. ®i3uka. Monynb 2. MonekynasipHa ¢izuka 1 TepmoauHamika: Hasu. moci6. /
B. I. bnarosicua, A.Il. B’sma, C. M. MensiinoB Ta iH.; 3a 3ar. pea. npod. A. Il IMomimyka. — K. :
HAY, 2005.— 191 c.

3.2.3. ®iduka. Mogyns 3. Enexkrpuka 1 wmarHetusm: Hasu. moci6. / b. @. Jlaxin,
C. JI. Makcumos, A. IL IMomimyk Ta iH.; 3a 3ar. pea. mpod. A. Il INomimyka. — K. : HAY, 2005. —
336 c.
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3.2.4. ®izuka. Monyns 4. Konuanns 1 xBwini: Hasu. moci6. / b. @. Jlaxin, K. K. MapTunuyk,
B. I. Orno6us Ta iH.; 3a 3ar. pen. npod. A. I1. Iomimyka. — K. : HAY, 2009. — 232 c.

3.2.5. KBanroBa ¢i3uka Ta eneMeHTH (I3UKM TBEPIOTO Tila 1 aTOMHOTO SApa: METOIMYHI
pexomeHaaiii 1o camocTiitHoi podotu / yknaa.: O.1. butoye, I'.b. bopmior, C.M. Mensitno — K.:
HAY, 2019. — 56 c.

3.2.6. dizuka HamiBIpoBigHUKIB. JIabopaTopHUil MPaKTUKYM /ISl CTYACHTIB crierianbHocTi 105
«[Ipuknagna ¢izuka Ta Hanomarepianmm»./ Yxmamadi: O.5. Kysuemosa, T.M. Cakyn, T.C. Jlens,
1.O.boponiii, XK.M. Hetpeba. - K.: Bun-Bo Ham. aBia. Yu-Ty «HAVY-npyx», 2019 — 72 c.

3.2.7. Physics. Module 7. Foundations of physics of solid state and atomic nucleus: manual / A.
P. Polishchuk, A. G. Bovtruk, S. M. Mieniailov, S. L. Maximov, N.G. Denisenko — K.: NAU, 2021
— 84 p.

JonomixHna jgireparypa:

3.2.8. Kyuepyk I. M. Baranpauii  kxypc ¢izuku. Mexanika. Mounekynsipaa ¢i3uka i
tepmoauHamika / I. M. Kyuepyk, T'opbauyk L. T., I1L. I1. JIynuk; 3a pen. npod. 1. M. Kyuepyka.— K.:
Texunika, 2006. — T.1. — 536 c.

3.2.9. Kyuepyk I. M. 3Barameauii xypc ¢isukn. Enexrpuka i marmetusm / 1. M. Kydepyk,
I. T. Topbauyx, I1. IT. JIymuk; 3a pea. nmpod. I. M. Kydgepyka — K. : Texnika, 2006. — T. 2. — 452 c.

3.2.10. Top6auyk 1. T. Kypc dizukn. Ontuka. KBantora ¢izuka / I. T. ['opbauyk, I. M. Kyuepyk;
3a pen. ipod. I. M. Kyuepyxka — K.: Texwnika, 2006. — T.3 — 520 c.

3.3. Indopmaniiini pecypcu B iHTepHeTI :
3.3.1. http://er.nau.edu.ua/

4. PEUTUHI OBA CUCTEMA OIITHIOBAHHSI HABYTUX
CTYJAEHTOM 3HAHb TA BMIHb

4.1. OuiHOBaHHSA OKPEMHUX BH/IIB BUKOHAHOT CTYJICHTOM HAaBYAJIbHOI POOOTH 3IIMCHIOETHCS B
Oastax BimnoBigHO 10 Ta0m1.4.1.

Tabmms 4.1
MakcumaJjibHa MaxkcumaibHa
Bux KiJIbKICTH 0aJ1iB Bux KiJIbKicTh 0aJ1iB
HABYAJIbHOI PO0OTH Nenna 3aouna HABYAJIbHOI POOOTH Jenna 3aouna
¢opma ¢opma ¢opma ¢opma
HaBYaHHA | HABYaHHA HAaBYaHHA | HABYAHHHA
1 cemecTp

Mopynb Ne 1 «Mexanika. Moseky sipHa dizuka

. . Monyinb Ne 2 «EnekTpuKa i MarneTusm»
1 TEpMOAMHAMIKA»

Bun HaBuansHOi poboTH 6anu 6anu | Bua HaBuasbHOT poOOTH Oanu Oanu
BukonaHus Ta 3aXucT 46x5 = BukonanHs Ta 3axuct 76%x3 =
nabopaTopHUX pooiT 20 1a0opaTopHUX POOIT 21
BukoHaHHs 3aB/aHb Ha BukonaHHs 3aB1aHp Ha

20%x4 =8 — 26x4 =8 —
NPaKTHYHHUX 3aHATTSIX NPaKTHYHHUX 3aHATTSIX
BukoHaHHs Ta 3aXUCT 2 _ BukonaHHs Ta 3aXUCT ) _
JIOMAIIHBOTO 3aB/IaHH JIOMAIIHbOTO 3aB/IaHHS
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na oonycky 00 8UKOHAHHSA ns 0onycky 00 euxonanus
MOOYNIbHOT KOHMPONLHOT 18 B MOOYIbHOT KOHMPONILHOL 18
pobomu Nel cmyoenm mae pobomu Ne2 cmydenm mae
Habpamu He MeHuie Habpamu He Menue
BukoHaHHS MOTyJIBHOT 20 BukoHaHHS MO1yJIBHOT 21
KOHTpOJIbHOT poboTu Nel KOHTPOJIbHOT po60oTH Ne2
Ycboro 3a moaysaem Nel 50 - Ycboro 3a moayJiem Ne2 50 —

Ycboro 3a mogyasavu Nel, Ne2 100 —

Yceboro 3a AMCHUIIIHOIO 100
2 ceMmecTp
Monynb Ne 3. «kKoauBanusi Ta xBuii. Onruka» Monyms Ne 4.
«KBaHToBa, aTOMHa Ta siiepHa pizuka»

Bun HaBuanbHOT poOOTH 6amu 6amu Bun HaBuanbHOi poOoTH 6amu 6amu
BuxonanHs Ta 3axuct 66x5 = B BukonanHs Ta 3aXuCT 66x4 = B
nabopaTtopHUX pooiT 30 71a00paToOpHHUX POOIT 24
BukonanHa Ta  3axuct 6 B BukonanHs Ta 3axuct - _
JIOMAIITHBOTO 3aB/IaHHSI JIOMAIITHBOTO 3aBIaHHS
s donycky 00 8UKOHAHHS st 0onycky 00 8UKOHAHHSL
MOOYIbHOI KOHMPOTLHOT 18 MOOYIbHOT KOHMPONLHOT 18
pobomu Ne 3 cmyoenm mae pobomu Ne 4 cmyoenm mae
Habpamu He MeHue Habpamu He MeHue
BukonaHHs1 MOTyJIBHOT 10 B BukonaHHsa MOy TbHOL 10 B
KOHTpOJIbHOT podoTn Nel KOHTPOJIBHOT poO0TH Ne2
Ycboro 3a mojayJiem Ne 3 46 - Ycboro 3a moayJsem Ned 34 -

Ycboro 3a moayasimu Ne3, Ned 80 -

Ycboro 3a ek3aMeH 20 —
Ycboro 3a JMCHUILTIHOO 100

4.2. BukoHaHi BUIU HAaBYAJIbHOT pOOOTH 3apaxOBYIOThCSI CTYJCHTY, SIKIIO BIH OTPUMAaB 3a HHUX
MO3UTUBHY PEUTUHTOBY OI[IHKY.

4.3. Cyma pelTHHIOBUX OLIIHOK, OTPUMAaHUX CTYIEHTOM 3a OKpeMi BHJIM BUKOHAHOI HaBYaJIbHOI
poOOTH, CTAHOBUTH MOTOYHY MOJIYIBHY PEHTHHIOBY OIIHKY.

4.4. Cyma miCcyMKOBO1 CEMECTpOBOT MOAYJIBHOI Ta €K3aMEeHAI[IfHOi pEeHTHHTOBUX OI[IHOK Y
0anmax CTaHOBUTH MIIICYMKOBY CEMECTPOBY PEUTHMHTOBY OILIIHKY, SIKa MEPEPaXxOBYETHCS B OLIHKH 3a
HaIlOHAJILHOO MIKAIOX0 Ta mKanoo ECTS.

4.5. IlincymMKoBa ceMecTpoBa pEWTHMHroBa OIIHKAa B 0OajaX, 3a HAlllOHAJHHOK IIKAJIOK Ta
mkanow ECTS 3aHocuThCs 10 3a/1iIKOBO-€K3aMEHaIIiHOT B1IOMOCTI, HaBUAIBHOI KapTKH Ta 3aTIKOBOL
KHW)KKU CTY/AEHTAa, HaNpukinan, tak:92/Biom./A, 87//{oope/B, 79//loope/C, 68/3a006./D, 65/3a006./E
TOILO.

4.6. IlincymkoBa peWTHHroBa OIlIHKA 3 AWCHUIUTIHU, SIKA BUKIAJAETHCSA MPOTIATOM ACKUTBKOX
CEMECTpiB, BH3HAYAEThCA SIK CcepelHboapu(MeTHYHa OIliHKa 3 MIACYMKOBHUX CEMECTPOBHX
PEUTHHTOBUX OIIHOK Yy Oanax (3 Ii€i TUCHMITIIHA — 32 MepIInid 1 Ipyruil ceMecTpu) 3 HACTYIHUM ii
MepeBeICHHSIM B OI[IHKH 3a HaI[lOHATBHOIO IIKajoko Ta mkano ECTS.

3a3HaveHa MiCyMKOBa PEUTHHIOBA OIlIHKA 3 AUCIMILTIHYU 3aHOCUTHCA 710 JlogaTky 10 Juruioma.
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(@ 03.02 - 01)
APKYUI NOIIUPEHHSA JOKYMEHTA
Kymu .
. J\Ii’)M nepeaHo Bi[a?li [L.Lb. orpumyBaua o Hnlfdnnzqa [Tpumitku
PHM. (miapo3min) A TPAMYB
_ (@ 03.02 - 02)
APKYII O3HAUMOMJIEHHSA 3 JOKYMEHTOM
No [Tignmuc Hara
o - [Ipi3BuIe iM'st 1O-0aTHKOB1 03HaWOMJIEHOT 03HalOM- [Tpumitku
P ocobun JICHHS
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APKYIII PEECTPAIIII PEBI3II

Ne [pi3BuIe iM'st MO-0aTHKOB1 Jara peBizii ITignuc BricroBOK mozo
op. aJIeKBaTHOCTI
(® 03.02 - 03)
APKYII OBJIKY 3MIH
Ne nucra (cropinkn) Ilimme
No ocoom, Jlara Jlara
. sgKa BHECEHHS | BBEIECHHS
3MIHU . . Anynpo- . .
3MIHEHOTO 3amigenoro | Hosoro BHeCJIA 3MIHU 3MIHU
BaHOTO .
3MIHY
(@ 03.02 - 32)
V3IOJKEHHS 3MIH
ITinnuc [Himianm, npizBuIe IMocanma Jlara
Po3po6HuK
V3romkeHo
V3romkeHo
VY3romaxeHo




