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Pobouy mnporpamy HaBuanbHOT aucimiviiny «®isHka» PO3POOTEHO HA OCHOBI OCBITHBO-
npodeciiinux nporpam: «®apmanestuuna Giotexnosorisy «Exonoriuna Giorexnosoris Ta 6loeHep-
reTHKay, HaBYAJIbHUX Ta poGouNX HaByaabHuX mwiadisB No HB -3 -162-1/23, Ne Hb -3 - 162 -2 /
23, NeHB-3-162-31/23,Ne P5-3-162-1/23, NeP5-3-162-2/23,NeP6-3-162-31/23
niAroToBKK 37106yBaviB BHIOI OCBITH OCBiTHBOrO cTynens «bakanaspy» 3a crenianbhictio 162 «bio-
TEXHOJIOrIT Ta BioiHKeHepis» Ta BIANOBIAHMX HOPMATHRHHX JIOKYMEHTIB.

PoGouy mporpamy po3poGuiu:
npodecop kadenapH 3aralibHOT Ta MPHKIAIHOT Bi3HKH Bonoaumup JIBOPVK

PoGouy nporpamy 06roBopeHo Ta CXBaJIEHO Ha 3acijianHi kadeApu saraibHOT Ta npUKIazHoi di-
sk, npotokon Ne .3 in£9.€.5 2024 p.

3asinysau kadeapu L/%//ﬁmmiﬁ MOJIIIYK

PoGouy nporpamy 0OroBOpPEHO Ta CXBA/IEHO HA 3aCi/laHHi BHITYCKOBOI KaelpH OCBITHBO-
npodeciiinoi nporpamu «®apmanertryna GiorexHonorisy, cneniansrocti 162 «biorexunonorii Ta Gio-
iHkeHepis» — Kabenpu Giotexuonorii, npotokon Ne. 3 BinlY (: 42024 p.

["apasT 0cBiTHBO-NPOdEciHHOT TPOrpamMu Ipuna KOPHICHKO

3asigyBau Kadeapu (%3/ : -] Karepuna TAPKABA

PoGouy nporpamy oOroBopeHo Ta CXBajl€HO Ha 3aciJlaHHi BHIYCKOBOI KadeIpu OCBITHLO-
npoceciiinoi mporpamu «Exonoriuna 6iotexnosnoris ta dioenepreTukay, cneuiansrocti 162 «biotex-
nostorii Ta Gioinxkenepis» — kadenpn Giotexwonorii, npotokon Ne 3 sin CF #2024 p.

["apauT 0CcBiTHLO-POdECIHHOT IPOrpaMK L ﬂ/ifw\yﬁ;z/ Jlapuca SICTPEMCBKA
J ¥
3apizyBau Kadeapu Ciél//‘j Karepuna TAPKABA

Pobouy niporpamy 00roBopeHo Ta CXBAICHO Ha 3acijlaHHi HAYKOBO-METOIHYHO-pe/Iakiiiinol pa-
J1 AepokoeMiuHOro akyabTery, npotokon No /0 Bin « 29» 0% 2024p.
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I"osioBa HMPP AT Karepusa BAJIAJIACBA
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PigeHb goKkyMeHTa — 36
I [nanoBuit TepMmin Mik peBiziamn — 1 pik
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Po6oua mnporpama (PII) nHaBuanpHOi mucummiian «Pi3uka» po3pobOieHa Ha OCHOBI
«MeToquuHIX PeKOMEHIALii 10 po3polieHHsT poO0YO0i MporpaMu HaBYAIbHOT AUCIUILTIHU IEHHOT Ta
32049HO1 ()OpM HaBUAHHS», 3aTBEPKEHUX Haka3oM pekropa Bix 29.04.2021 Ne249/ox, Ta BiAMOBITHUX
HOPMAaTHBHUX JJOKYMEHTIB.

1. IOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJAaHHS HABYAJILHOIL JMCIMILTIHH.

Jlana HaBYajibHA JUCLUIUIIHA € TEOPETUYHOIO Ta MPAKTUYHOIO OCHOBOIO CYKYIHOCTI 3HaHb Ta
BMiHb, 10 opMyIOTh po¢uIb (PaxiBlg B ranysi aBlalliifHOTO TPAHCIOPTY.

MeTo10 BUKIIaJaHHA HAaBUYAIBHOI AUCIUIUTIHM € BUBUYEHHS OCHOBHUX (DI3MYHUX SIBUII Ta ifCil;
OBOJIOJIIHHS (DyH/IaMEHTaIbHUMH MOHATTSAMH, 3aKOHAMH 1 TEOPIIMU KJIACUYHOI 1 cydacHOi (I3MKH, a
TaKOXX MeTOoJlaMHU (PI3UYHOTO MOCHIHKEHHS Ta O3HAHOMJICHHS 3 CYYacHOIO EKCIEPUMEHTAIHHOIO
¢13uyHOIO amapaTyporo. PopMyBaHHsS HaBUUOK MPOBEACHHS (DI3MUHOTO €KCIEPUMEHTY Ta HayKOBOTO
CBITOTUIITY 1 Cy4acHOTO (PI3MYHOTO MHCIJICHHS; OMaHyBaHHS CHOCO0aMU 1 METOJaMH PO3B’sI3aHHS
KOHKpPETHHUX 3a/lad 3 PI3HUX PO3AUTIB (Hi3UKH; GOpMYBaHHS BMIHHS BUIUISITH KOHKPETHUH (I3UYHUN
3MICT y TNPUKIAJAHUX 3ajadyax MaiOyTHbOI CHEliaJbHOCT1 33111 PO3BUTKY (DaxOBHX, COI[IaJIbHUX,
KOMYHIKaTUBHUX, 1H(QOpMALIfHUX KOMIIETEHI[IH, (QOpMYyBaHHS NparHEHHs 1O CaMOPO3BUTKY Ta
CaMOOCBITH, TIOTpeOM Ta TOTOBHOCTI JO TOCTIHOTO HaBYaHHS Yy TPOQeciifHOMY BiTHOIIEHHI, 0
parioHaIbHOT MPOAYKTUBHO1, TBOPYOT MISTTHHOCTI

3aBJaHHSIMU BUBYCHHS HaBYAJIbHOT TUCIUILIIHY €:

— ONaHyBaHHS CIOCO0IB Ta METOIB (DI3SUYHOTO JTOCHIIPKCHHS;

— ¢opMyBaHHSI HAYKOBOTO CBITOTJISITY, CY4acHOTO (DI3MYHOTO MUCIICHHS;

— BMIHHA BUIUIATH KOHKPETHHM (I3UYHUN 3MICT y TPHUKIAAHUX 3a7a4aXx MarOyTHBOT
CIIENiaJIbHOCTI;

— PO3BUTOK (haxOBHUX, COIIATHHUX, KOMYHIKATUBHUX, IHHOPMAIIHHUX KOMIIETEHIIIN;

— opMyBaHHSA MparHeHHs, MOTPeOM Ta TOTOBHOCTI /10 CaMOPO3BUTKY Ta CaMOOCBITH, /O
MOCTIMHOTO HAaBYaHHs y MpodeciiftHOMY 10T, 10 palioHAIBHOI MPOAYKTUBHOI, TBOPYOT MiSIILHOCTI.

1.2. Pe3yJabTaTH HAaBYAHHS, AKi Ja€ MOXKJIUBICTh JOCATTH HABYAJIbHA JUCHHUILIIHA

Bupuenns aucrumnian «®izuka» (OK7) minroroBku 3100yBadiB BUIOT OCBITH OCBITHBOTO
crymnens «bakanaBpy» cneniaabHocTi 162 «bioTexHoorii Ta 0i0iHXEHEPis», Tally31 3HaHb 16 «XiMiuHa
Ta OI0IHXKEHEPIA» YMOXKIIUBIIIOE NOcsIrHeHHs Takux [IPH:

IMPH.1. Bwmitu 3acTocoByBaTH Cy4acHI MaTeMaTH4HI METOIM JUIS PO3B’s3aHHS TMPAKTUYHUX
3a/1a4, OB’ I3aHMX 3 JIOCIHIHKEHHSM 1 TPOCKTYBAaHHSAM O10TEXHOJIOTIYHHUX MpolieciB. BUkopucTtoByBaTH
3HAHHA 3 (PIBUKHU 1JI aHaJIi3y OI0TEXHOJIOTTYHHUX ITPOIIECIB.

ITPH.22. Bmitu BpaxoByBaTH COIliaibHI, €KOJOTIYHI, €TUYHI, CKOHOMIYHI1 aCIEeKTH, BHUMOTH
OXOPOHHU IIpalli, BUPOOHNYOT caHITapii 1 mokKeKHO1 Oe3meKku miJ yac (OPMYBaHHS TCXHIYHUX PIIICHb.
Bwmitu BuKOpHCTOBYBaTH pPi3HI BUAU Ta (POPMH PYXOBOi aKTHMBHOCTI JJIsl aKTMBHOTO BIAMOYMHKY Ta
BEJICHHS 3JJ0POBOTO CIIOCOOY KHUTTHI.

1.3. KoMneTeHTHOCTI, SIKi 1a€ MOXKJINBICTH 3100yTH HABYAJILHA TUCIHUILTIHA

B pesynprari BUBYEHHS HABUYANbHOI JUCHUIUTIHM CTYICHT TOBHUHEH HaOyTH HACTYIHI

IHTerpaibHi, 3arajbHi Ta (paxoBi KOMIIETEHTHOCTI:

IK. 3natHicTh po3B’s3yBaTH CKJIAJHI CIeEIliaji3oBaHl 3aJadi Ta MPaKTUYHI MpoOIeMH, IO
XapaKTepU3YIOThC KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB Y 610TeXHOJIOTi] Ta OioiHXKeHepii, abo y
Ipolieci HaBYaHHS, 110 Nepeadayae 3acTOCYBaHHs T€Opii Ta METOiB 010TEXHOJIOTIi Ta Gl0iHkKeHepii.

3K.5.31aTHICTh BYUTHCS 1 OBOJIOAIBATH Cy4aCHUMH 3HAHHSIMU.

®K.1.31aTHICTP BUKOPUCTOBYBATH 3HAHHS 3 MaTeMaTHKH Ta QI3UKH B 00cs31, HEOOXiTHOMY JUIS
JOCSTHEHHS HITUX Pe3yAbTaTiB OCBITHHOI IPOTPaMHU.
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1.4. MiskqucuuiiiHapHi 3B’ I3KH

Hana aucnuruiiHa 0a3yeThCs HA 3HAHHAX TaKUX TUCIUILIH, sK «Bwuima maremaruka», Ta €
0a3010 JJI1 BUBYCHHS IMOJAJIBIINX IUCIMILIH, a caMme: «Di3uyHa Ta KOJOIIHA XIMis», «AHAIITHYHA
XIMISI».

2. MIPOT'PAMA HABYAJIbBHOI JUCIUTLITHA

2.1. 3micT HAaBYAJBHOI IMCHUILIIHA
HapuanpHuii matepian AMCIUIUIIHM CTPYKTYpPOBaHMHM 3a MOJYJAbHUM MPUHLIMIOM 1
CKJIaJlaeThCs 3 4 HaBYAJIbHUX MOJYJIB, a came:

- HaByajmbHOro MmoayJs Ne 1 «Mexanika. MoJiekyasipHa ¢izuka i TepMoanHaMika»

- HaByaJgbHOTO MOAYJasA Ne 2 «EjiekTpuka i MarneTusm»

- HaByajbHOTo Moayas Ne 3 «KosmBanHs Ta xBuii. Onruka»,

- HaBydajbHOTro MoayJsi Ne 4 «KBanroBa, aromHa Ta siiepHa ¢izuka. Enementu ¢iznkn

TBEPAOIo TijIa»

KokeH 3 SIKHX € JOTTYHOI0 3aBEPIIEHOI0, BITHOCHO CaMOCTIMHOO, IIUTICHO0 YaCTHHOIO HAaBYAIBHOT
JTUCLMIUIIHYU, 3aCBOEHHS SIKOT mepeadadae MpoBeACHHS MOAYIBHOI KOHTPOJIbHOI pOOOTH Ta aHali3
pe3ynbTaTiB il BAKOHAHHSI.

2.2. MoayJbHe CTPYKTYPYBaHHS Ta iIHTerpoBaHi BUMOTH 10 KOKHOT'0 MOIYJIs

Monyab Nel «Mexanika. MoJsiekyasipHa Qizuka i repMoauHamika»

InTerpoBani BuMoru 10 MoayJjsi Nel: y pe3yabTaTi BUBYCHHSI MaTepialy MOJYJIsl CTYACHTH
MalTh 3Hamu OCHOBHI ()I3WYHI SBHINA, 3aKOHW W Teopii KJIAacCH4IHO1 1 cydacHoi ¢i3uku ta chepu ii
MPAaKTUYHOTO 3aCTOCYBaHHS, KIHEMAaTH4YHI Ta JWHAMIYHI XapaKTePUCTUKU TIOCTYNAIBHOTO Ta
00epTanbHOTO PYXiB, 3aKOHHM 30€peKeHHS B MEXaHIIi, OCHOBHI IMOHSTTS CTATUCTUYHOI (DI3UKH 1
TEPMOJMHAMIKH, 3aKOHH TEPMOIUHAMIKH 1 X 3aCTOCYBaHHS JUIS 130MPOIECIB, KOHCTPYKIIIFO, MPUHIIUII
aii 1 KKJ]I TerioBux ABUTYHIB.

CryneHTH MOBUHHI éMimu 3acTOCOBYBATH (DI3MUHI 3aKOHHU Ui PO3B'A3YBaHHS MPAKTHUHUX
3a/1a4, BUKOHYBAaTH (DI3MYH1 BUMIPIOBAHHS Ta OIIHIOBATH BIAMOBIAHI MOXUOKH, 32 JOMIOMOTOIO MIEBHUX
METO/IUK .

Tema 1.Bcetyn 1o kypcey ¢izuxu. Kinematuka MatepiajabHOI TOUYKH.

Mo Take ¢izuka? Ponp ¢Gi3uku B KUTTI CyCHiIbCTBA. ba3oBi MOHATTS 1 KOHLEMNMIi (i3UKH.
Crpykrypa cydacHoi ¢izuku. Knacudikaiis 3akoHiB ¢pizuku. Qi3udni Moedi.

Kinemaruka. KinemaTuuHi XapakTepUCTUKH: MarepiajibHa TOYKa; CHCTEMa BIJIKY; pajiyc-
BEKTOP; PIBHSHHA PYXY; TPAEKTOPIsl; pIBHAHHS TPAEKTOPIT; MIBUAKICT; IPUCKOPEHHS.

Tema 2. KinemaTuka a0CoJIl0THO TBEPAOTrO TiJia.

[Toctynaneuuii pyx. OGepranpHuii pyx. KiHeMaTuyHi XapakTepUCTHKU OOEpPTAILHOTO PYXY:
KYyT TOBOPOTY; KyTOBE MEPEMIIIeHHs; PIBHAHHS PYXY; KyTOBa IIBHUJIKICTh; YaCTOTa; MEPIOJI; KyTOBE
MIPUCKOPEHHS. 3B’ 30K JIHIHHUX 1 KyTOBUX KIHEMAaTUYHUX XapaKTEPHUCTHUK.

Tema 3. lunamika.

JluHamika matepianbHOi Touku. [lepmmii 3akon HeroTOHa, iHepLiaiabHi CUCTEMHU BIUTIKY, Maca.
Hpyruii 3akoH HetoToHa, immynse, cuna. Tpertiit 3akon HeloToHa.

JluHamika TBEpJOTO Tina.

JuHamika oGepTanbHOro pyxy. MoMeHT cuid. MoMeHT iMiyascy. MomeHT iHepii. Teopema
Hlteiinepa. pyruii 3akoH TUHAMIKU JJ1s1 00EPTAILHOTO PYXY.

Tema 4. InepuiajabHi Ta HeiHepUiaJbHI CHCTEeMH BIATIKY.

IleperBopenns [Manines. MexaHiYHUNA TPUHIUI BITHOCHOCTI.



CucremMa MEHEPKMEHTY SIKOCTI. udp CMS HAY
Poboua mporpama nokymenta | PIT07.01.04-02-2024
HaBYaJIbHO1 JTUCHUILJIIHU
«®Dizuxa» crop. 63 17

HeinepuianeHi cuctemu Bimmiky. Cunu iHepnii Ta ix ocobmuBocti. Cunu iHepuii B cucrtemi
BIIUTIKY, 1110 oOepTaeTbes. Bianentposa cuna inepuii. Cuna inepuii Kopiomica.

Tema 5. PeasituBicTChKa MexaHika.

[Moctynatu cnenianbHOi Teopii BigHocHOCcTi EffHmreitna. IleperBopenns Jlopenna. IlonHsTTs
OJIHOYACHOCTi. BiITHOCHICTE JOBXHH 1 TPOMDKKIB dacy. PensTUBICTCHKMN 3aKOH J10JIaBaHHS
MIBUAKOCTEH. EJIeMeHTH pelsaTHBICTCHKOT quHAMiKu. B3a€MO3B 30K MacH Ta CHEprii.

Tema 6. 3axonu 30epe:keHHS

3akoH 30epexeHHs iMmyibcy. LleHTp mac. AOGCONIOTHO TpY)KHE Ta aOCONIOTHO HEMpPYKHE
3iTkHeHHs. PeaktuBHmit pyx. PiBHssHHS [{i071KOBCEKOTO. 3aKOH 30€peKEHHS MOMEHTY IMITYJIBCY.

Kinernuna enepris. Mexaniyna po6ota. [loryxnicte. IloTeHmianbHa eHepria. 3akoH
30epexeHHsT MexaH1uHoi eHeprii. HekoHcepBaTuBHI cwin. J[MCUMATUBHI CUCTEMH. 3arajbHHIN 3aKOH
30epeKeHHs 1 IEPETBOPEHHS eHeprii PeIsITUBICTCHKI 3aKOHU 30€pEeKEeHHS.

Tema 7. CraTucTuunmii i TepmoauHamMiyHuil meroa. CTtaTucTH4Hi po3noaijin

[Ipenmer cratucTuyHOi Q13UKH i TepMoauHaMIKU. TepMoarHaMIYHA CUCTEMA.
Tepmoannamiuni napametpu. PiBHOBaXkH1 cTanu i nponiecu. Posnoain Makcsena MoJiekyl ra3y 3a
MIBUJIKOCTSIMH TeTutoBoro pyxy. Jocmin lltepra. bapomerpuuna hopmyna. Posmoain bonsiimana B
noTeHIiarbHOMY 011, Po3noain MakcBenna—bonbsiimana. [MousaTTs mpo po3mnoain ['i60ca.

Tema 8. MosiekyIsipHO-KiHETHYHA Teopis rasis

OcHOBHE pIBHSIHHS MOJIEKYJIIpPHO-KIHETUYHOT Teopii 11eadbHOro ra3y. BHyTpimHs

eHepris. Yucno cTyneHiB cBo601u Mosekymu. Kinacudaa Teopist TerioeMHOCTI. PiBHSHHS
Maiiepa. [ToHATTSI PO KBaHTYBAaHHS €HEPrii 00epTaHHS ¥ KOJMBAHHS MOJICKYT.

Tema 9. SIBu1a NepeHeceHHsI

Judy3is, TeIonpoBiIHICTh Ta BHYTPIMIHE TepTs B ra3i. [iamerp monekyn. CepenHe 4ucio
3ITKHEHb MOJIEKYII. EnemenTapHa Teopist mpoliieciB mepeHocy.

Tema 10. Ilepmmii 3axon TepmoauHamiku. IlosiTponHi npouecu

Tennora. [lepmmii 3akoH TepMoauHaMiki. PoOoTa B TepMOIMHAMIYHUX TPOIIECAX.
3acTOCyBaHHSI MIEPIIOTO 3aKOHY TEPMOJIMHAMIKH JI0 130TPOIIeciB. PIBHSHHS MOJITPOITHOTO MPOIIECY.

Tema 11. [Ipyruii 3akon TepmoauHamiku. TensoBi Mmamuau. EHTpomnis.

O6opoTHi i1 HeobopoTHI mporiecH. Kostosi mporiecu. TemmoBi ABUTYHH, XOJOAWIbHI MaITUHA
Ta ix epexkruBHicTh. [{uki Kapno. Koediient kopucHoi aii nukiny Kapro. pyruii 3akon
tepmoauHamiku. HepiBricte Knaysiyca. EHTpomisi. 3akoH 3poctanHs eHTporii. ButbHa Ta 3B’s13aHa
eHepris. CTaTUCTUYHUH 3MICT IPYTOro 3aKOHY TEPMOIUHAMIKH.

Tema 12. Peanbhi razu. ®@a3oBi piBHOBaru i nepeTBopeHHsl.

Binxunenns Bif 3aKoHIB iieansHOTO razy. PiBHsHHs Ban-aep-Baanbca. Anani3 piBHsiHHS BaH-
nep-Baanbca. [30oTepmu peanbHOro razy. Kputuunuii ctan pe4oBUHU. MeTacTabuibHI CTaHU: MTEPECH-
YeHa Iapa, eperpita Ta po3TarHyra piinHa. YMoBHU piBHoBaru (a3. @a3oBi nepexou mepuoro i
apyroro poxy. ®asosi giarpamu. PiBusuus Knaneiipona — Knaysiyca.

Moayab Ne 2 «EjiekTpuKa i MarHeTusm»

InTerpoBani BuMorn 10 moayJst Ne2: y pe3ysibTaTi BUBUEHHS MaTepialy MOAYNs CTYAEHTH
MalOTh 3HaAmMu BU3HAUYEHHS TAKUX TOHATh, SIK BEKTOP HAIPYKEHOCTI €JIEKTPUYHOTO 1 MArHiTHOTro
M0JIs, MOTEHI[ia] eIEKTPUYHOIO TO0JIs, €IEKTPOEMHICTh, CHJIa CTPYMY, BEKTOp I'YCTUHU CHIIM CTPYMY,
Hafpyra, OCHOBHI 3aKOHHU €JEKTpOMarHeTusMy, (OpMyIJIIOBaHHS Ta 3aCTOCYBaHHs Teopemu [ aycca,
3aKOHIB MIOBHOTO CTPYMY Ta €JIEKTPOMArHiTHOI IHAYKIIii.

CTyneHTH TOBHMHHI éMimu BHUKOPHUCTOBYBATH METOIM EKCIIEPUMEHTAJIBHUX 1 TEOPETUYHUX
JOCITI/DKEHb  €JIeKTpOAMHaMikM, OyayBatu rpadikd, BHUKOPUCTOBYBaTH 3700YyTi 3HAHHS Ui
PO3B’A3yBaHHs NMPaKTUYHUX 3a7a4.

Tema 1. CTaTn4He eJleKTpPHU4HE MOJIeE.

Jlxepena esqekTpu4HOro nois. 3akoH Kymona. CHiioBi XapaKTepUCTHKH TOJISL: BEKTOP IOJIs,
HanpykeHicTb. EHepreTuuHi XapakTepUCTHKH TOJS: TMOTEHIiaJbHAa EHepris, MOoTeHLial. 3B’S30K
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HampyKeHocTi Ta mnoTeHuiany. I'padiune 300pakeHHs cuinoBoro mnois. Llupkymsmiss BekTopa
Hanpyxernocri. [ToTik Bekropa HanpyxeHocti. Teopema ["aycca.

Tema 2. PeyoBuHa B ejeKTpu4HOMY mnoJi. BiacruBocti aiejieKTpHMKiB, NPOBIIHMKIB,
HANMIBNPOBITHUKIB.

JlieIeKTpUKHY B €IEKTPUYHOMY 10JTi. BIacTUBOCTI AieNeKTpUKiB.

[IpoBitHUKKM B e€JeKTpOoCTaTUYHOMY ToJi. EnekrpuyHa eMmHICTH mNpoBigHHMKIB. B3aemHa
emHicTb. KoHneHcaropu.

HaniBrmpoBiTHUKH Ta iX BIACTHBOCTI.

Tema 3. EHepreTH4Hi XapaKTePUCTHKH €JIEKTPOCTATHYHOIO MOJIS.

PoGora 3 mnepeminieHHs 3apsay B mousii. B3aemHa eHepris cuctemu 3apsaniB. Enepris
3apsPKEHOT0 BIIOKPEMJIEHOTO MpPOBIJHHMKA 1 KOHJeHcartopa. ['ycTHMHa eHeprii eleKTpOoCTaTUYHOTrO
TOJIL.

Tema 4. TlocTiliHUI eJIEKTPUYHHI CTPYM.

XapaKkTepUCTUKHU EIEKTPUYHOTO CTPYMY: T'YCTHHA CTPYMY, CHIIa CTPYMY.

EnextponpoBigHiCTh METAIIB.

YMOBHU iICHYBaHHSI €IEKTPUYHOTO CTPYMY.

PoGora Ha HeomHOpiaHIA AuIsSHIN. 3akoH OMa B IHTerpajibHIA Ta audepeHuiaabHiil dopMi.
[IpaBuna Kipxroga. 3akon [xoyns-Jlenua B iHTerpanpHiil Ta audepenuianbhiid popmi. IloTyxHicTh
CTpyMmy.

Tema 5. CtaTuuHe MarHiTHe moJie.

XapakTepucTUKH MarHitHoro mossi. 3akoH bio-Capapa-Jlamnaca. 3akoH TOBHOTO CTpyMy.
Teopema ["aycca myist MarHITHOTO TIOJIS.

Jlis Mar”iTHOTO TOJS Ha EJIEKTPUYHHUNA CTPYM (OJMHWYHHUHN 3apsij, TMPOBIIHUK 31 CTPYMOM,
paMKy 31 ctpymom). PoGoTa o mepemiieHHio MpoBiIHUKA 31 CTPYMOM Y MarHiTHOMY TTOJI.

PeuoBnna B MarHiTHOMY O, Buam HamarHiyyBaHHS: JiaMarHETHKH, ITapaMarHETUKH,
(hepoMarHeTHKH.

Tema 6. lunamiuHi moJis.

Buxpose enextpuuHe mojne. EnexkrtpomarnitHa iHAyKiis. XapaKTepUCTUKH BUXPOBOIO
eJIeKTpUYHOro noJid. InaykruBHicTh. Camoinaykuis. ConaeHoin.

Enepris marairHOro moJsi.

3MiHHE B Yaci Mar”iTHe noJie. MarHiroenekTpuyHa HIyKITis.

MeroposioriyHi OCHOBU piBHSAHH MakcBemia. PiBHsHHS MakcBemna B IHTETpaibHIA 1
mudepenianbHii Gopmi. OxkpeMi BUnaaku piBHIHb MakcBea.

Moayab Ne3 «KosuBanns ta xpuwii. Onruka»

InTerpoBani Bumoru 10 moay.as Ne3: y pe3yibTaTi BUBUEHHsS MaTepialy MOAYNs CTYAECHTH
MalOTh 3H@mu OCHOBHI 3aKOHM, L0 ONHUCYIOTh MEXaHIYHl 1 €JeKTPOMAarHiTHI KOJMBAaHHS Ta XBWJI,
OCHOBHI XapaKTEPUCTUKH, 3a JOIOMOTOI0 SKUX MOXHA ONUCATU KOJMBAJIbHUN 1 XBUJIBOBI MPOLIECH,
MO3UTUBHUHN 1 HETraTUBHUM MPOSB BUHUKHEHHS KOJMBAaHb y TEXHIIll, BIACTUBOCTI Ta XapaKTEePUCTHKHU
€JIEKTPOMArHITHUX XBHJIb ONTHYHOIO Jiala3oHy, sSBUINA, LI0 JIEKAaTh B OCHOBI JIii MPOCTUX ONTHYHUX
CHCTEM, $IKI BUKOPUCTOBYIOTHCS [UIl PI3HHX METOJIB TEOPETHUYHOIO Ta EKCHepUMEHTaJIbHOTO
JOCITIKEHHS.

CTyneHTH TOBMHHI @Mmimu po3B'sS3yBaTH INEBHI NPUKIAAHI 3a7a4yl Ha OCHOBI HaOyTUX 3HaHb,
OLIIHIOBATH Pe3yJIbTaTH XBUIBOBUX XapaKTEPUCTUK, OyayBaTH rpadiku, BU3HAYaTH NOXUOKU (Qi3UUHUX
BHUMIpPIOBaHb, HA OCHOBI aHANi3y ONTUYHMX SBHII 32 JOTIOMOIOI0 MEBHUX METOJMK BUKOPUCTOBYBATH
ONTUYHI CUCTEMH JUI KOHTPOJIIO (Pi3UUHUX BEIMUYUH Ta OL[IHIOBATH TOYHICTh BUMIPIB.
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Tema 1. BiibHi MexaHi4YHi KOJTUBAHHS.

BinpHi He3racaroui MexaHIYHI KOJHMBaHHA. BuibHI 3aracarodi MeXaHIYHI KOJIMBaHHS.
Jlo/laBaHHST KOJIMBaHb.

Tema 2. BinibHi eJileKTPOMAarHiTHi KOJIMBaHHS.

BinpHi He3racarodi eJEKTPOMAarHiTHi KOJHMBaHHA. BinbHI 3aracarodi  eJIeKTpOMAarHiTHi
KOJIMBaHHS. XapaKTEPUCTUKU 3aracaHHs KOJMBAaHb.

Tema 3. BumyuieHni MmexaHi4Hi Ta eJIeKTPOMATHITHI KOJIMBAHHS.

BumynieHni MexaHiuH1 Ta eJIEKTPOMAarHiTHI KOJIMBaHHA. ABTOKoJuBaHHS. PriaTep Kpuia.

Tema 4. 3minHuii ctpym.

Bumyieni konuBaHHs cuinu cTpyMmy. 3akoH Oma g 3MiHHOTO cTpymy. Criaau Hampyrd Ha
eJIeMEHTaX KoJia 3MIHHOTO cTpyMy. BekTopHa aiarpama Juist ciajiiB Harpyru. Brpatu B Kol 3MIHHOTO
CTpyMy.

Tema 5. MexaHiuHi XBHIi.

3araibHi MOJIOKEHHS. XapaKTepUCTUKA MOHOXPOMATHYHOI XBWJII. PIBHSIHHS TIJIOCKOT XBMIIL
PiBusiHHs cdepuunoi xBuial. XBuiaboBe piBHAHHA. Pa3oBa mBHIAKICT. EHepris mpyxHOi XBHIIL
I'yctuna notoky eneprii. [nTeHcuBHicTh xBuil. CTosua XBUIIS, 3acTOCYBaHHS. 3ByKOBI XBuil. Edekr
Jlonmuiepa, 3acToOCyBaHHS.

Tema 6. EnexTpoMaruiTHi XBuJIi.

XBUIILOBE PIBHSAHHS. XapaKTEPUCTUKU €JIEKTPOMArHITHUX XBUJIb. EHEpris enexTpoMarHirHoi
XBWJIl. BUTIpOMIHIOBaHHS €JI€KTPOMArHiTHUX XBHUITb.

Tema 7. InTepdepenuis cgiraa.

BnactuBocti cBiToBHX XBHih. Da3oBa Ta rpynoBa MBHAKOCTI.

Asume iHTepdepeHIii citina. Po3paxyHOK KapTHHU Bill IBOX KOTEPEHTHHX JpKepen. Metoan
YTBOPEHHSI KOTEPEHTHUX JiKepen cBiTia. [IpakTudHe 3acTocyBaHHs iHTEp(dEpeHIlii CBITIA: KUIbIS
HproToHna, mpocBiTIEHHS ONTHKH, THTEPPEPOMETPH.

Tema 8. udpakuis cBitia.

[Ipunnun I'roiirenca-Openens. Meron 3o Openensa. udpaxiis chepuyHHX XBWIb HA
Kpyriiomy otBopi. {udpakitis chepudHrX XBHIb HA HEMPO30pOMY IUCKY. Jnudpakiiis MmIoCKux XBUIb
Ha mumHi. Judpakmiiina pemitka. [Tpaktuyne 3actocyBanHsS AUQPAKITIT.

Tema 9. [lonsipusaunis cBitJia.

CriocoOu  yTBOpEeHHsI — MOJIIPU30BAaHOrO  cBiTia. 3akoH  bprocrepa. BrnactuBocri
MOJISIPU30BaHOro cBiTia. 3akoH Mamtoca. llItyuna ontuuna anizorpomia. Edexr Keppa.

Moayab Ne4 «KBaHTOBa, aTOMHA Ta siiepHa ¢izuka. EnemenTn Qizuxu TBepaoro rina.»

InTerpoBani BuMoru 10 moayasa Ned: y pe3ynbTaTi BUBUEHHS MaTepially MOJyJsl CTYAEHTH
MaroTh 3Hamu OCHOBHI SIBUIIA, 1110 ONIMCYIOTh KBAHTOBY MIPUPOILY BUIIPOMiHIOBaHHS: (POTOE(HEKT, THCK
cBiTia, epext Komnrona, Mexi 3acTOCYBaHHS KJIACHYHOT Ta KBAHTOBOI MEXaHIKH, XBUJIbOB1 PIBHSIHHS
JUIA MIKpOYAaCTHHOK Ta TMOHATTS “TIOTEeHIliajdbHa sMa”, “TOTeHIiadbHUil Oap’ep”, OymoBY saep Ta
OCHOBHI 3aKOHHM III0 OMUCYIOTh SAAEpHI peakuii (peakuii Moy Ta CUHTe3y), 3aKOH PaJi0aKTUBHOTO
po3mangy, OyIOBY Ta YTBOPEHHS KPHUCTAIIYHMX TpaToK TBEPAMX TUI, 30HHI CXEMHM MeETalliB,
HaMIBIPOBITHUKIB, IEIEKTPUKIB.

CTyneHTH TOBHMHHI 6émimu TOSCHIOBaTH KBaHTOBY IPHUPOJY BUIIPOMIHIOBaHHS, 3allOBHEHHS
€HEPreTUYHUX CTaHIB aTOMIB PI3HUX €JIEMEHTIB, 3aCTOCOBYBATH TEOPETHYHI 3HAHHS IS MOSICHEHHS
CIEKTPIB PI3HUX aTOMIB; aHAJI3yBaTH XiJI ACPHUX PEaKIid 1 3aMIMCYBATH MpaBUIIa 3MIILEHHS IS HUX,
MOSICHIOBATH TMPHHLUMN Jii SJCpHUX Ta TEPMOSAEPHUX PEaKTOPiB, MOSICHIOBAaTH  pOOOTY
(oToeneMeHTiB, HaMmiBIPOBIIHUKOBUX MPHIIA/IIB.

Tema 1. TensioBe BUNPOMiHIOBAHHS.



CucremMa MEHEPKMEHTY SIKOCTI. udp CMS HAY
Poboua mporpama nokymenta | PIT07.01.04-02-2024
HaBYaJIbHO1 JTUCHUILJIIHU
«®Dizuxa» crop. 9317

TemoBe BUNpOMiHIOBaHHS. AOCOJIOTHO YOpHE TLIO. 3aKOHU TETUIOBOTO BHUIIPOMIHIOBAHHS
(3axou Kipxroga, 3akon Credpana-bonpumana, nepmuii 3akon Bina, npyruii 3akon Bina).

Teopiss TemaoBOro BUIIPOMiHIOBaHHA. «YIbTpadioneToBa KaTtactpoda». l'imoreza Ilmanka.
dopmymna [Tnanka. 3acToCyBaHHS 3aKOHIB TEIIOBOTO BUIIPOMIHIOBAHHS.

Tema 2. KopnycKyJIsipHO-XBWILOBH Ayati3M CBiT/Ia Ta pe4OBHHH.

3akonu QoroenekTpuaHOTO edekty. Teopis doToenekrpuaHoro edekry. JlocmiaHa nepeBipka
piBusHEs Elnmreiina. Xapakrepuctuku ¢ortona. Ilpaktuune 3actocyBanHs ¢otoedekty. Tuck
ceitna. Edexr Komnrona.

I'imore3a Jle bpoitnsa. XBunsoBa @ynxkuis. PiBusuus [lpeninrepa

Tema 3. KBanToBa Teopisi BUIIPOMiHIOBaHHSI.

Crnextp atoma BoaHto. Teopis bopa mis atoma BogHIO. ATOM BOJHIO Y KBAHTOBIN MEXaHIIIl.
[IpocropoBe kBanTyBaHHs. CriH enekTpoHa. [Ipunnun Ilaymi.

CrioHTaHHE 1 BUMYIIIEHE BUITPOMIHIOBaHHA. KBaHTOBI reHepaTopH.

Tema 4. Sinpo aToma.

Ckrnazg 1 xapakTepucTuku siapa. BractuBocti sigpa. fAnepni cunu. Enepris 3B’sa3ky. bynosa
snpa. EnepreTuuni piBHi sijipa.

Tema S. PanioakTuBHuii po3nan. Snepni peakuii.

PanmioaktuBHUN po3maa, 3akOH — paJioOaKTUBHOTO po3many. Anbda-posnaa. bera-posman.
I'amma-posnan.

Knacudikamis ssnepuux peaxitiid. Enepria snepuaux peakiiiii. Peakiist moainy. Peakiis cunTtesy.

Tema 6. EnemMeHTaApHI YACTUHKH.

Bumu B3aemomii. 3akonum 30epexxkenHs. Kmacudikarii emeMeHTapHHX dYacTHHOK. bymoBa
eJIeMEeHTapHHUX YacTUHOK. KBapku.

Tema 7. EnemenTn (pizuku TBepaoro tina

Kpucraniyai i amopdri tinma. Bumm MiKaTOMHUX 3B’S3KIB B KpHCTaax. EKcriepuMeHTaIbHI
METOJIU JOCIIPKeHb KpucTaiiB. HemockonanocTi 1 nedektu B kpuctanax. TodkoBi nedeKTr: BakaHCii,
JOMIIIKKM TIPOHUKHEHHsI 1 3amimieHHs. KpaiioBi 1 rBuHTOBI auciokamii. Pigki kpucramm 1 ix
BJIACTHBOCTI.

BiamiHHICTS KJTACHYHUX CTATUCTUK BiJ KBaHTOBHX. KBaHTOBI po3noainu depmi-/ipaka i bose-
Eitnmireiina. [IoHATTS 1po BUPOKEHHS CHUCTEMH YAaCTHHOK, SKI ONHUCYIOTbCS KBAHTOBOIO
cratuctukor. DotoHHmi 1 GoHOHHMIA Ta3. Teopii TermmoemHocTi kpucrtaniB Einmreitna 1 JleOas.
TennonpoBiAHICTh KPUCTAITIB.

Kiacuuna Teopist enekTponpoBigHOCTI Ta ii Hexomiku. Bupomkennit enekrponnuii ra3 depmi B
Metani. KBaHToBa Teopis enekTpompoBimHOCTI . HanmmpoBigHicTh. MarHiTHI  BJIaCTMBOCTI
HagnpoBinHUKIB. Edekt J[xo3zedcona.

PosmienyieHHs eHepreTUYHUX piBHIB BAJCHTHUX €JICKTPOHIB 1 YTBOPEHHS €HEPTeTUYHMX 30H B
KpucTanax. EnepreTuuHmii CiekTp eNeKTPOHIB B MeTalax, HaMBIPOBIAHUKAX 1 JiEIEKTPUKAX.

Bnacui namiBnpoBimHuku. Cratuctuka @epmi 1 KOHIICHTpAIIis 3apsdiB Yy BIIACHOMY
HaMBIPOBIIHUKY. MexaHi3M mpoBinHocTi. EnextponHi Ta "aipkoBi" HamiBnpoBigHUKH. J[OHOpHI Ta
aKIeNnToOpHI JOMImKHU. JloMilmIKOBa NpPOBIAHICTH HAMIBIPOBIAHUKIB. TemmepaTypHa 3aJeXHICTb
MIPOBIAHOCTI HAMIBIPOBIIHUKIB.

KonTakTHa pi3HuI noTeHUianiB. KOHTAaKT €IeKTpPOHHOTO 1 JIPKOBOIO HAMIBIPOBIAHUKIB /p-N
nepexin/. Tpausucropu. SBuma 3eebeka, Ilenbt'e 1 Tomcona. @OTOENEeKTpUYHI SBUIIA B
HamiBOpoBiIHUKAX. BenTHneHuil poToedext.

KopnyckynspHo-xBuIb0BHHA nyani3m marepii. PedyoBuna i mose. EBomoniss Gi3nuHOT KapTUHU
cBiTy. PeyoBMHa TpM HaIBUCOKOMY THCKY 1 Temmeparypi. PedoBuHa B HaJICHIBHOMY
eJIeKTpoMarHitHoMy moJii. [IpoGnemu cydacHoi ¢pizuku 1 acTpodiz3uKH.
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2.3. TemaTuuHuM NJIAH.

O0csr HaBYAJILHUX 3aHATH (T0]1.)
Jenna ¢popma 3aouna ¢opma
HABYaHHSI HaBYaHHSI
Ne Ha3Ba Ttemn . .
/ i .B 5T c =
n/n ( TEMaTHYHOIO PO3/LILY) o | =|e 5} : o = | )
(=] =| = " S = (=] = = =
2| zlsgeg © 2 2| s 3¢ ®)
) | B H R o A &) 9 | & ] A
» | BIEARA O » | BR|EMR @)
1 2 | 3 4|56 7] 8 ]9]10][11] 12
Moayas Nel «Mexanika. MoJsekyaspHa ¢izuka i TepMognHaMiKa»
Beryn o kypey ¢izuku. KinemaTtrnka 2 cemecTp 2 cemecTp
1.1 . -
MaTepiaabHOI TOUKH. 4 2 - - 2 4 - - - 4
1.2 Kinemartnka abCoNOTHO TBEPAOTO TiNa. 6 2 | 2| - 2 4 - - - 4
13 | Mumamixa. 8 |22 |-2]6|2]|2]|-]:2
14 [HepmianbHi Ta HEIHepIiadbHI CHCTEMH
. X . 4 2 | - - 2 4 - - - 4
BiJUTiKy. PensTiBicTChKa MeXaHiKa.
15 3akoHU 30epeKCeHHS 8 2 | 2| - 4 4 - - - 4
16 CratucTiyHUH 1 TEePMOAUHAMITHHIMA
' MeTo. CTaTHCTUYHI PO3ITOALIH 4 2 - - 2 4 - - - 4
MonekynsipHO-KiHETHYHA TEOpis ra3iB
SIBuilia nepeHeceHHs
1.7 [Nepiuii 3aK0H TEPMOAUHAMIKH. 8 2 - - 4 4 2 - - 2
ITomitporHi mporecw
Hpyruiit 3akoH TepMoarHaMikd. Terosi
18 MaIIHHH. EnTporist. . . 6 2 i i 9 4 i i i 4
Peanbhi razu. ®a3oBi pIBHOBATH 1 2
MIEPETBOPEHHSI.
1.9 BuxonanHus gomamHboro 3apaanHs Nel 8 - - - 8 - - - - -
1.10 | MonyneHa KOHTpOIbHA podoTra Ne 1 3 - 2 - 2 - - - -
Ycooro3amonyaem Nel | 58 (20| 8 | - | 30 | 34 | 4 2 28
Monayab Ne2 «EneKTpuKa i MATHETH3M»
2.1 | Cratu4He eneKTpuYHe IMoIe 9 g 2 - 3 6 2 2 - 2
PedyoBHa B €JIGKTPUYHOMY  TIOJI.
2.2 BrnactuBOCTI mieneKTpUKiB, TPOBIIHUKIB, 6 2 - - 4 4 - - - 4
HaIliBIPOBIHUKIB.
23 EHepreTnuHi XapakTeprUCTUKH 8 5| 2| - 4 4 i i i 4
CNEKTPOCTATHYHOTO MOJISL.
2.4 | TlocTiiHU ENEeKTPUYHUHN CTPYM. 8 2 | 2| - 4 4 - - - 4
2.5 | Cratu4He MarHiTHe Ioie. 8 2 | 2 - 4 4 2 - - 2
26 JvrHamidH1 m1oss. 6 2 i i 4 4 i i i 4
3akoHu MakcBemia
2.7 | MonynbHa KOHTpOJIbHA poboTa Ne 2 3 - 1] - 2 - - - - -
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1 2 3 4 | 516 7 8 9 |10 | 11 | 12
2.8 | KonTponpHa (nomamHs ) poborta - - - - - - - - - -
Ycboro 3a moayJiem Ne2 47 14| 9 = 25 | 26 4 2 = 20
Ycboro 3a 1pyruii ceMecTp 106 |34 |17 | - | 55 | 60 | 8 4 | = 48
Moayab Ne3 «KoamBanHs Ta xBuJIi. OnTuka»
31 BinbHi MexaHI4HI KOJIMBaHHS. BinbHI 3 cemecTp 3 cemecTp
' CIIEKTPOMATHITHI KOJIMBAHHSI. 6 2 | 2 2 10 - - - 10
32 BuBueHHS 3aKOHIB KOJTMBAHHSA Pi3MYHOrO 4 ) S0 5 i i i i i
MasTHHKA
33 Bumyteni MEXaHiHI Ta eeKTPOMArHiTHi 6 5| o | .- 5 10 i i i 10
KOJTUBAHHS. 3MIHHUN CTPYM
3.5 | MexaHiuHi Ta eleKTpOMAarHiTHi XBUIIi 6 2 | 2| - 2 10 - - - 10
36 BuBuenus BIIACTHBOCTEH CTOAMHMX XBHITE, 4 ) _ 9 5 i i i i i
YTBOPEHUX B CTPYHI
3.8 | Iutepdepentiis cpitia. 6 2 | 2 2 12 2 - - 10
3.9 Busnauenus pajiiyca KpUBHHH JIH3H 32 4 ) _ |9 5 11 i 1 5 8
JI0IIOMOroo0 Kutelp HeroToHa
3.10 Hudpaxunis ceitia. [Tonspuzaris citia 6 2 | 2| - 2 12 - - - 12
BuBuenHs siBuIia qudpakiiii CBiTIIA 32
3.11 . . 4 - - |2 2 - - - - -
JIOTIOMOT'0I0 U (PPAKIIHHOT PEIIiTKA
3.13 | BuBueHHS sIBHIIA MOJISIPHU3allii CBITIa 3 - -] 2 1 - - - - -
312 BukonanHus JIOMaIIHBOrO 3aB/IAHHS, 8 ) i i 8 8 i i i 8
KOHTPOJBLHOI (TOMAINIHBO1) pOOOTH.
3.13 | MoaynbpHa KOHTpoJIbHA poboTa Ne 3 3 - - 1 2 - - - - -
3.14 | IlincymkoBa KOHTpoOJIbHA poboTa 3OH - - - - 2 - 1 - 1
Ycboro 3a moxyaem Ne3 | 60 |10 | 10 |11 | 29 | 74 | 2 2 2 68
Ycboro 3a Tperiii cemecTp | - - - - - 74 | 2 2 2 68
Monayab Ne4 «KBaHTOBa, aTOMHA Ta siiepHa QizuKay
. 3 cemecTp 4 cemecTp
4.1 | TemmoBe BUTIPOMIHIOBAHHSI. 8 > 2 7 12 - . - 12
BuBYeHHS 3aKOHIB TEIIOBOTO
4.2 | punpomiHiOBaHHs. Bu3HaueHHs cTanol 4 - -] 2 2 - - - - -
Credana-bonpimana
43 qunycxynﬂpHo—XBHnLOBHH yanism | o | - i 5 10 i i i 10
CBITJIA T& PEUYOBUHHU.
4.4 | KBanTOoBa Teopis BUIIPOMIHIOBaHHS. 6 2 2 2 14 2 12
BuBuenHs 3aK0HIB 30BHIIITHHOT'O
4.5 | doroedexry Ta BU3HAUeHHS cTanoi [Imanka 4 - -] 2 2 - - - - -
METOJ/IOM 3aTPUMYBAJIBLHOTO MOTEHINATY
16 SAnpo aroma. l?f,tmoaKTHBHHH posmaj. 7 112 |- 4 12 i i i 12
SnepHi peakiiii. EnemenTapHi yacTHHKA
4.7 | EnemenTH (i3uku TBEpIOTrO Tisa 4 - - - 4 12 - - - 12
48 BI/IB‘IG‘HH‘H 3AJIEKHOCT] ENEKTPHIHOrO ONopy | i S 9 8 i i 9 5
METaJIB 1 HAMIBIPOBIJHHUKIB
BukoHaHHS JOMAaIIHBEOro 3aBaaHHsg Ne2 ,
4.9 . . - - - - - 8 - - - 8
KOHTPOIBHOI (AOMaIIHBO1) poOOTH.
4.10 | MonaynbHa KOHTpoJbHA pobota Ne 4 3 - 1] - 2 - - - - -
Ycooro3amonynem Ne4 | 44 | 7 | 7 | 6 | 24 76 = 2 2 72




Cucrema MEHEIKMEHTY SIKOCTI. Indp CMS HAY
Poboua mporpama nokymenta | PIT07.01.04-02-2024
HaB4YaJIbHO1 JUCIHUIIIIHHU
«®Dizuka» crop. 12317
1] 2 3 la4]5]6] 7] 8 ]9 ]10]11]12
Ycboro 3a Tperiii (ueTBepTHii) cemectp | 104 | 17 | 17 | 17 | 53 76 - | 2 2 72
Ychoro 3a HABYAIBHOIO AuciHILIiHOW | 210 [ 51 | 34 [ 17 [ 108 | 210 | 10 | 8 4 | 188

2.4. lomaniHe 3aB/IaHHS, 32aBJIaHHS HA KOHTPOJIbHY (ioMaimHi0) podoty (3@ H).

Homamne 3anaHas ([3) 3 AUCHMIUTIHM BUKOHYETHCS Yy IPYrOMy Ta TPEThOMY CEMECTpax,
BIJMOBITHO IO 3aTBEP/KCHUX B YCTAHOBICHOMY IOPSIKY METOAMYHHX PEKOMEHMAIliid, 3 METOI0
3aKpIMUICHHS Ta TOTJIHOJICHHS TEOPETHYHHX 3HAHb Ta BMIHb CTYACHTa 3 HaBYAJIBHOTO Marepiaiy,
BUHECEHOTO Ha CaMOCTIHE OMMpAaIlOBaHHS, 1 € CKIagoBor0 MoayaiB Ne 1 Ta Ne 3. Tema momamrHbOro
3apaaHHsa Ne 1 — «PeakTuBHMI pyx», noMamHboro 3aBaaHHd Ne 2 — «3MiHHMM cTpym». BUkoHaHHS
JIOMAIIIHIX 3aB/IaHb € BAXXJIMBUM €TaIllOM y 3aCBO€HH1 HABYAJIBLHOTO MaTepiaiy.

KoHkpeTHa MeTa J0MAIIHBOTO 3aBAAaHHSA MICTUTHCA B OIpPAIIOBAaHHI TEOPETUYHOIO Marepiaiy,
BUHECEHOTO0 Ha CaMOCTIiHE BUBYEHHs. BHUKOHaHHS, 0(OpMIIECHHS Ta 3aXUCT JOMAIIHBOTO 3aBJAaHHSA
3/IIHCHIOETHCS CTYACHTOM B IHIMB1IyaJIbHOMY MOPSJIKY BIAMOBIIHO 10 METOJUYHUX PEKOMEH/IALlIH.

UYac, noTpiOHMIT 1711 BUKOHAHHS JOMAIITHBOTO 3aBJIaHHs, — 8 TOJIMH CaMOCTIHOT poOOTH.

KonTpouabHa (1oMamHs) podoTa 3 HaBUaIbHOI AUCHUILIIHA BUKOHYETHCS Y TPETHOMY Ta
YEeTBEPTOMY CEMeCTpax, BIIMOBIAHO J0 3aTBEPPKEHUX B YCTAHOBJICHOMY MOPSAKY METOINYHUX
pEeKOMeH/IalliH, 3 METO0 3aKPIIJIEHHS Ta MOTJIMOJIEHHS TEOPETUYHUX 3HaHb Ta BMIHb CTYJIEHTa MPU
BHUBYEHHI AUCUUIUTIHYA. 3aBJaHHS 17151 BAKOHAHHS IPAKTUYHOT YaCTUHU KOHTPOJIbHOT (JOMAIIHBOT)
po0OOTH 3MIHCHIOETHCS CTYIEHTOM B IHIUBIIYAIbHOMY TTOPSAKY BIAMOBITHO IO METOIMIHUX
peKOMEeH Iallii, po3po0IeHUX MPOBITHUMHI BUKIIaa4aMu Kadeapu.

Yac, noTpiOHMIT 1711 BUKOHAHHS KOHTPOJIBHOT CKJIaJae 8 TOJAMH CaMOCTIHOT pOOOTH.

2.5. Mlepejik muTanb JJIA MiATOTOBKHU /10 eK3aMeHY a00 MiZCyMKOBOI KOHTPOJbHOI podoTu (y
BHUNAAKY nudepenitiioBadoro 3aimiky 3OH).

[Tepenik muTanb Ta 3MICT 3aBAaHb IS MIATOTOBKH 10 €K3aMEHY a00 MiJICYMKOBOT KOHTPOJIBHOT
poOOTH , PO3POOJIAIOTHCSA TMPOBIAHMM BHKIaJadeM Kadeapu BIAMOBIAHO 10 poOOYOi Mporpamu,
3aTBEP/DKYETHCS Ha 3aciaHHi Kapeapu Ta JTOHOCHUTHCS JI0 BijoMa CTYJCHTIB.

3. HABUAJIBHO - METOANYHI MATEPIAJIA 3 JTUCHUIIJITHA
3.1. Meroau HABYAHHSA

Jlnst akTHBI3aIil HaBYAIbHO-TII3HABAIBHOI JISUIBHOCTI CTYEHTIB IiJ] YaC BUBUEHHS JTUCIHUILIIHU
3aCTOCOBYIOTBHCS TaKi MeTOAY HABYAHHA!

— MOSICHIOBAJIbHO-UTIOCTPATUBHUM METOJ: BHKJIAZAay OPraHi30Bye CIPUMMAaHHS Ta YCB1IOMJICHHS
iHopMallii, a cmyxadi i cnpuiiMaroTh, OCMUCIIOIOTH 1 3a11aM’ ITOBYIOTh;

— METO/1 IPOOJIEMHOr0 BUKJIAAY: BUKJIaAau GOpMYJIIOe IpodiieMy, a ciayxadl IOeTarnHo BUPIIYIOTh
ii mij HOro KepiBHUUTBOM (TIPH IIbOMY MOEIHYETHCS PEMPOAYKTHUBHA I TBOpYA JiSUTbHICTS);

— penpoyKTUBHUN METO/: CilyXadl BYaThCsl 3aCTOCOBYBATH 3HAHHS 32 3pa3KOM;

— JIOCHIAHULBKANA METOJ: BHMKJIQJay CTaBUTh Mepej CilyXxadaMu IMpoOiieMy, a BOHH CaMOCTIHHO
BUPILIYIOTH i;

- METOJ MO3KOBOI aTaKW: CllyXadl BHCIIOBJIIOIOTH IOHAWOUIbINY KUIBKICTh i€l 3a HEBEIUKUN
MIPOMDKOK 4acy, 0OroOBOPIOIOTH iX, a TAKOXK KIaCU(IKYIOTb;

- KpYMJIMH CTUI: ciyXayl CTaBJIATh OOIPYHTOBaHI NMTaHHS 3 TEMH, L0 OOrOBOPIOETHCH,
apryMEeHTYIOTb MiJX0AU J0 IXHBOTO BUPILIEHHS, @ TAKOX PO3MOBIIAIOTH PO JOCATHEHHS Ta HOMUJIKH;

- JMCKycis: MoOuTi3anii MPaKTUYHUX 1 TEOPETUYHMX 3HaHb CIyXadiB, iX MOIVIAIIB HAa KOHKPETHI
CITIpHI MUTAHHS, 10 PO3TJIAAAIOTHCS;

JIOLUIBHO BUKOPHUCTOBYBATH TECTOBI 3aBJaHHS Pi3HOI (OPMH 1 PI3ZHOTO CTYMEHS CKJIaTHOCTI HE
TUIBKH, SIK KOHTPOJBbHY (POpMY IMEpeBipKH 3HaHb, YMiHb 1 HABUYOK CIyXadiB, aje SK MPOIyKTUBHHI
HaBYaJILHUN [TPUHOM.
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3.2. PexoMen10BaHa JjiiTeparypa

Ba3zoBa jiteparypa:

3.2.1. ®iduka. Monaynb 1. Mexanika: Hasu. moci6. / A.T. bostpyk, lO. T. 'epacumenko,
b. @. JlaxiH Ta iH.; 3a 3ar. pexa. mpod. A. I1. ITomimyxka. — K. : HAY, 2006.— 176 c.

3.2.2. ®iduka. Monyns 2. Monekynsipaa ¢i3uka 1 TepMmoaumHamika: Hasud. moci6. /
B. I. bnarosicHa, A. Il. B’sna, C. M. Mensiinos Ta iH.; 3a 3ar. pen. npod. A. IL IMomimyka. — K. :
HAY, 2005.— 191 c.

3.2.3. ®izuka. Moaynb 3. Enektpuka 1 wMarserm3m: Hasu. moci6. / b. ®@. JlaxiH,
C. JI. Makcumos, A. II. ITomimyk Ta iH.; 3a 3ar. pea. npod. A. I1. IMomimyxka. — K. : HAY, 2005. —
336 c.

3.2.4. ®izuka. Monyne 4. Konmusanns i xswii: Hasda. moci6. / b. @. Jlaxin, K. K. Maptunuyk,
B. I. Orno6us Ta iH.; 3a 3ar. pex. npod. A. I1. ITomimyka. — K. : HAVY, 2009. — 232 c.

3.2.5. KBanroBa ¢izmka Ta ereMeHTH (i3MKH TBEpIOTO Tila i aTOMHOTO sIpa: METOAWYHI
pexkoMeHmaiii 10 camocTtiitHoi pobotn / yknan.: O.1. binoyc, I'.b. bopator, C.M. MensitnoB — K.:
HAY, 2019. — 56 c.

3.2.6. 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.

3.2.7.Jlekuii kypcy 3aranbHOi i3k, MexaHika. MonekynsapHa (i3uka ¥ TepMoauHaMika :
Hap4. nociOHuK /A.I1. [Tomimyxk, B.O. IN'ony6, I'.€. Mapiauenko, T.M. Cakyn, 1.0. boponiii. — K.:
Bun-so K3I1I0 KMAH, 2024.- 260 c.

3.2.8. ®izuka. Mexanika. JlabopaTopHuii mpakTUKyM sl 3100yBadiB BuIoi ocBiTH OC
«bakanaBpy» cremianbHOCTI 272 «ABiamiiHui Tpancrnopt»./ Yinamaui: [1.0. Kongparenko, T.C.
Jlens, I'.€. Mapinuenko, T.M. Cakyn, [.O.bopomiii. - K.: Bua-so Ham. aBiamn. ya-ty «HAY-1npyk»,
2024 — 63 c.

JdomomixkHa JiiTeparypa:

3.2.9. Kyuepyk I. M. 3arampamii kypc ¢iduku. Mexanika. MonekymsgpHa ¢izuka 1
tepmoauHamika / I. M. Kyuepyk, T'opbauyk I. T., I1. I1. JIynuk; 3a pea. npod. I. M. Kyuepyka.— K.:
Texnika, 2006. — T.1. — 536 c.

3.2.10. Kyuepyk I. M. 3aranpuuit kypc ¢izuku. Enexrpuka i marnetusm / 1. M. Kyuepyk,
I. T. TopGauyxk, I1. I1. JIynuk; 3a pea. mpod. I. M. Kyuepyka — K. : Texnika, 2006. — T. 2. — 452 c.

3.2.11. Topbauyk 1. T. Kypc o¢i3uku. Ontuxa. KsantoBa ¢izuka / 1. T.Topbauyk,
I. M. Kyuepyk; 3a pen. npod. I. M. Kyuepyka — K.: Texnika, 2006. — T.3 — 520 c.

3.2.12. Yonnau ILII. ®izuka / ILI1. Yomman. — K.: 3nannsg, 2015. — 663 c.

3.2.13. Sur I'., ®pinman P. ®izuka mns yuiBepcuretiB / . fur, P. ®pinman. — JI.:
Hayrinye, 2009. — 1513 c.

3.3. Indopmauniiini pecypcu B iHTepHeTi :
3.3.1. http://er.nau.edu.ua/
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4. PEUTUHI'OBA CUCTEMA OIITHIOBAHHSA HABYTHUX
CTYAEHTOM 3HAHDb TA BMIHb

4.1. OuiHIOBaHHS OKPEMHX BUIB BUKOHAHOI CTYJIEHTOM HaBYaJIbHOI pOOOTH 3IIICHIOETHCS B
Oanax BiAmoBinHO 10 Tabm.4.1.

Taomurg 4.1

Max KUIBKICTE Max KUIBKICTE

OaitiB OaiiB
Bung Bun
HaBYaJIbHOI poOOTH HaBYaIbHOI poOOTH

P [lenna popmal  3aouna P Menna popma| 3a0uHa

HaBYaHHS dopma HaBYaHHS opma
HaBYaHHA HaBYaHHS

2 ceMecTp

Monyns Ne 1 «Mexanika. MoaekyiaspHa ¢pizuka i
TepMoAUHAMIKa»

Monyns Ne 2 «EJjiekTpuka i MaraeTu3m»

Bun HaBuanbsHOT po6OTH

Oamu

Oamu

Bun HaBuansHOI po6OTH

Oanu Oam

BukonaHHS Ta 3aXHUCT
J1a00paTOPHUX POOIT

BukonanHs Ta 3axXuct
mab0paToOpHUX POOIT

Bukonanns 3aBIaHb Ha
MIPAKTHYHUX 3aHATTIX

56x4 =20

Bukonanus 3aBIanb Ha
MPAKTUIHUX 3aHATTIX

7,50%4 =
30

BukonaHHS Ta 3aXUCT
JIOMAIIIHLOT'O 3aBIAHHSI
(KOHTPOIBEHOT POOOTH)

10

Bukonanus ta 3aXucTt
JIOMAIIHLOT'O 3aBIaHHS
(KOHTPOJEHOT POOOTH)

na oonycky 0o uKoHaHHs
MOOYIbHOI KOHMPOALHOT
pobomu Nel cmyoenm mae
Habpamu ne mMenue

18

s oonycky 0o uxonanHs
MOOYIbHOI KOHMPOALHOT
pobomu Ne2 cmyoenm mae
Habpamu He MeHule

18 -

BukoHaHHSA MOIYIBHOL
KOHTPOJBHOI poboTH Nel

20

BukonanHsa MOy IbHOL
KOHTPOJBHOI poOoTH Ne2

Ycboro 3a moayiaem Nel

50

Yeceboro 3a moaysaem No2

50 -

Yeceboro 3a moayassmu Nel, Ne2

100 -

Ycboro 3a AUCHHUILIIHOIO

100 | -

3 cemecTp

Momyns Ne 3(crartionap)

3 cemecTp (3a04HE Bif.)

«KouBaHnHd Ta
xBuii. OnTuka»

Momyns Ne 4

4 cemecTp (3a04HE Bin.)

«<KKBanTOBa, aTOMHA Ta
siiepHa pizuka»

BukoHaHHs Ta 3aXucT 206x1 = BukoHaHHs Ta 3aXUCT 306x1 =
nabopaTopHUX poOIT 26x5=10 20 nmabopaTopHUX poOIT 36x3=9 30
BukonaHHs 3aBiaHb Ha 206x1 = | Buxonanus 3aBnanb Ha 306x1 =

30x4 =12 0 30x3=9 0
MPAKTUYHUX 3aHATTAX 20 NPAaKTUYHUX 3aHATTAX 30
BukonanHs Ta 3aXuct BukonaHHs Ta 3aXUCT
JOMAIIHBOTO 3aBAaHHS ) 20 JOMAIIHBOT'O 3aBAAHHS N N
(koHTpONBHOT poOOTH) (KOHTpONIBHOT POOOTH)
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s 0onycky 00 8UKOHAHHS s 0oonycky 0o uKoHarHHsA

MOOYIbHOI KOHMPOALHOT MOOYIbHOI KOHMPOALHOT

pobomu Nel cmyoenm mae 18 36 pobomu Ne2 cmyoenm mae 11 36

Habpamu He MeHuie Habpamu He MeHuLe

BukoHaHHA MOAYIBHOT BukoHaHHsS MOAYIBHOT

KOHTPOIbHOI poboTn Nel 20 40 KOHTPOJILHOT po6oTH Ne2 12 )
Yceboro 3a moaysaem Ne3 50 - Ycboro 3a moayiaem Ned 30 -
Yceboro 3a 3 cemectp Yceboro 3a 4 cemectp
(3a04He BinaijieHHs) - 100 (3aouHe BimmiJieHHs ) - 60

Ycenoro 3a moayasavu Ne3, Ned (cranionap) 80
CemecTpoBHii eK3aMeH 20 40
Yceboro 3a QU CHUIITIHOI0 100

4.2. BUKoHaHI BUJIM HaBYAJILHOI pOOOTH 3apaxOBYIOTHCS CTYACHTY, SIKIIO BiH OTPUMaB 32 HUX
MMO3UTUBHY PEUTHHTOBY OIIIHKY.

4.3. Cyma pEWTHHIOBHX OILIHOK, OTPHUMaHHX CTYAEHTOM 3a OKpeMi BHUAM BHKOHAHOT
HaBYAJIBHOT POOOTH, CTAaHOBHUTH IIOTOYHY MOIYJIbHY PEHTHHIOBY OIIIHKY, $SKa 3aHOCHUTBCSA JIO
B1JIOMOCTI MOJIYJILHOTO KOHTPOJIIO.

4.4. Cyma miJICyMKOBOI CEMECTpOBOi MOJIYJIBHOT Ta eK3aMeHaliiHOol peHTHHIOBUX OI[IHOK, Y
Oalax CTAaHOBUTH IMJICYMKOBY CEMECTPOBY PEUTHHIOBY OIIIHKY, SIKa IEPEPaxOBYETHCS B OIIHKU 3a
HaI[IOHAJIFHOXO IIKaAI0K Ta mkainorw ECTS.

VYV Bunaaky audepeHuiiioBaHOro 3ajiKy IIiJICYMKOBa CEMECTpOBa PEHUTHHTOBAa OIlIHKA,
MepepaxoBYETHCS B OIIHKY 3a HaIlIOHAJILHOIO ITKaI0t0 Ta mkano ECTS.

4.5. TlincymKkoBa ceMecTpoBa PEHTHMHTOBAa OIliHKa B 0Oajiax, 3a HAIIOHAJBHOIO IIKAJIOK Ta
mkanoo ECTS 3aHOCHTBCS 10 3a/1IKOBO-€K3aMEHAIlIHOT BIIOMOCTI, HABYAJIbHOI KapTKU Ta 3aTIKOBOT
KHWDKKU CTYJEHTa, Hanpuknan, Tak: 92/Biom./A, 87/Joope/B, 79//Joope/C, 68/3ado0e6./D, 65/3a006./E
TOILIO.

4.6. IlincymKoBa peWTUHIOBa OIIHKA 3 JUCIMIUIIHA BU3HAYAETHCS SIK CepeIHbOapu(pMeTUIHA
OIliHKa 3 MiJICYMKOBUX CEMECTPOBHX PEHTHHTOBHUX OIIIHOK y Oanax (3 Ii€i AUCIUIUTIHU — 3a nepuiuil
ma Opyauil CeMECTPH) 3 HACTYIHHUM il IepeBEICHHSIM B OLIHKU 32 HAI[IOHAJIHHOIO IIKAJIOK0 Ta IIKAJIOH
ECTS.

3a3HayeHa MiJICYMKOBAa PEUTHHrOBa OIlIHKA 3 JUCIUIUIIHM 3aHOCUThCA 10 [lomatky m0
IAIIIIOMA.
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@ 03.02 - 01)
APKYII INOIIUPEHHS TOKYMEHTA
Kymu .
. J\Ii’)M nepeaHo Bi[a?li [L.LLb. oTpumyBaua o Hnlfdnﬂzqa [TpumiTku
PHM. (miapo3min) A TPIMYB
_ (@ 03.02 - 02)
APKYIII O3BHAMOMJIEHHSA 3 JOKYMEHTOM
No [Tignmuc Hara
o - [Ipi3BuIe iM'st MO-6aTHKOB1 03HaWOMJIEHOT 03HalOM- [Tpumitku
P ocobun JICHHSI
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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




