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Po6oua nporpama (PIT) naByansHOi auctumiing « Pizuka» po3pobieHa Ha OCHOBI «Metoany-
HUX PEKOMEHMALii 10 po3poOieHHs poOoUoi MporpaMu HaBYAJIbHOI AMCHMILTIHU JEHHOI Ta 3a0YHOI
¢dbopM HaBUaHHS», 3aTBEPPKEHNX HaKa3oM pekropa Big 29.04.2021 Ne249/ox, Ta BiANOBITHUX HOpMa-
TUBHHX JJOKYMEHTIB.

1. TIOSACHIOBAJIBHA 3AIIUCKA

1.1. Micue, MmeTa, 3aBAaHHS HABYAJIbHOIL AU CIUILIIHH.

Jlana HaBYaibHA TUCHUIUIIHA € TEOPETHUYHOIO Ta MPAKTUYHOIO OCHOBOIO CYKYIHOCTI 3HaHb Ta
BMiHB, 1110 (hOpMYIOTh TIPpodisb (axiBus B rady3i aBiallifHOrO TPAHCIIOPTY.

Mertor0 BUKIaJaHHS HaBYAJIbHOI AUCIMIUIIHU € BUBUEHHS OCHOBHMX (DI3MYHMX SIBHII Ta 1]1€H;
OBOJIO/IIHHA (DYHAMEHTAIbHUMHU MOHATTSIMH, 3aKOHAMH 1 TEOPIIMHU KIACUYHOI 1 cydacHOi (i3uku, a
TaKoX MeTofaMH (pi3UYHOTO TOCIIHKEHHS Ta O3HAHOMIICHHS 3 CY4aCHOIO €KCIIEPUMEHTANBHOI0 (i3u-
YHOIO armaparypor. @opMyBaHHS HAaBUYOK MPOBEACHHS (DI3MYHOTO EKCIIEPHMEHTY Ta HAyKOBOTO CBi-
TOTJISIAY 1 CydyacHOro (pi3MYHOTO0 MUCJICHHS; ONAaHyBaHHS CIIOCOOAMU 1 METOJaMH PO3B’s3aHHS KOHK-
PETHUX 3a7ay 3 PI3HUX PO3AiTiB (i3uKK; GOpMYBaHHS BMiHHS BUAUIATH KOHKPETHHHA (i3WYHUN 3MiCT
y IPUKJIATHUX 3a7ja4aX MalHOyTHROI CHEIIalIbHOCTI 3a]1sl PO3BUTKY (paXOBUX, COI[iaIbHUX, KOMYHIiKa-
TUBHUX, 1HQOpPMAIIHUX KOMIETEHIH, (OpMYBaHHS MpPArHeHHS J0 CaMOPO3BUTKY Ta CaMOOCBITH,
noTpedu Ta TOTOBHOCTI JO0 MOCTIHHOTO HaBYaHHA Yy MpodeciiiHOMYy BiAHOLIEHHI, J0 pallioHaIbHOI
MPOAYKTHUBHOI, TBOPUOT TisSUTBHOCTI

3aBJaHHAMH BUBYCHHS HABYAJIbHOT TUCHUIUIIHH €:

— ONaHyBaHHS CIOCO0IB Ta METO/IIB (DiI3MYHOTO JOCIiIPKEHHS,

— (opmyBaHHS HayKOBOT'O CBITOTJISTY, Cy4acHOTO (DI3UIHOTO MHUCIICHHS;

— BMIHHS BUIUIATA KOHKPETHUH (hi3UYHUI 3MICT y MPUKIAIHHUX 3a/ladaX MalOyTHBOI criemiaib-
HOCTI;

— pO3BUTOK (haXOBHUX, COL[IAJIbBHUX, KOMYHIKaTUBHUX, IHPOpMALITHUX KOMIETEHII1i;

— (popMyBaHHSI IparHeHHs, NOTPeOU Ta TOTOBHOCTI 0 CAaMOPO3BUTKY Ta CaMOOCBITH, JI0 IMOC-
TIHHOTO HaBYaHHS y MpodeciiiHoOMY M0JIi, A0 PallloHAIbHOI IPOAYKTUBHOI, TBOPYOI A1SUIBHOCTI.

1.2. Pe3yabTaT HAaBYaHHSA, SIKi 1a€ MOKJIUBICTD A0CATTH HABYAJIBHA THCHHUILTIHA
ITicyis BUBYEHHS HABYAIBbHOT TUCIMITIIHU CTYACHT Ma€ OyTH 3JaTHUM IPOJIEMOHCTPYBATH TaKi pe-
3yJIbTaTH HAaBYAHHS:

- 3HATH: OCHOBHI MOHATTS, 3aKOHH 1 TEOpii KJIaCUYHOI i cyyacHOi (i3UKU Ta MeXi iX 3aCTOCYBaHHS;
CYTTEBI BIIMIHHOCTI 3MICTY (pi3MUHUX SBUII] Ta MPOIIECIB; 00IACTI MPAKTUYHOTO 3aCTOCYBAaHHS 3aKOHIB
1 Teopiit KIaCHYHOT i cydacHOT (Pi3UKH; ICTOPII0 HAMBAXKIMBIIIUX BIAKPUTTIB Y (i3UILll Ta POJIb BITUU3-
HSHUX Ta 3apyOlKHUX BUYCHUX Y PO3BUTKY (PI3UKH K HAYKH.

- YMIiTH: BCTAaHOBJIIOBATH 3B’ 30K MK SIBUIIIAMU HABKOJHMILIHBOTO CBITY HAa OCHOBI 3HAHHS 3aKOHIB
¢13uKu Ta QyHIaMEHTaNbHUX (PI3MUHUX EKCIIEPUMEHTIB; 3aCTOCOBYBAaTH OCHOBHI 3aKOHH, ITpaBUIIa,
MOHATTS Ta NPUHIMIHN JJIS MOSICHEHHS (i3WYHUX SBUII 1 TPOLECIB; BAKOPUCTOBYBATH TEOPETUYHI
3HAHHSA JUIS PO3B'SI3yBaHHs 33a]a4 PI3HOTO TUITY (SIKICHUX, PO3PaXyHKOBUX, IpapiuHuX, eKCTIEpUMEHTA-
JTBHUX, KOMOIHOBAHUX TOIIO), TABATH MOSCHEHHS Ta aHATI3yBaTH (PI3UYHMIA 3MICT BiIMOBI1; MOSCHIO-
BaTU MPUHLMII A1l MPOCTUX MPUCTPOIB, MEXAHI3MIB 1 BUMIPIOBAIBLHUX MPUJIa/iB 3 PI3UYHOI TOUKH 30-
pYy; aHaJi3yBaTu rpadiku 3a1exHOCTeH Mk (PI3SUUHUMH BETHUYNHAMU.

1.3. KoMneTeHTHOCTI, SIKi 1a€ MOKJIMBICTH 3/100yTH HABYAJILHA THCIUILIIHA

VY pe3ynbTari BUBYEHHS HaBYAJIbHOI AUCHUIUIIHU CTYACHT MOBUHEH HAOyTH HACTYITHI KOMIIeTe-
HTHOCTI: MOrJIMOJIEHHS 1 3aKpilJIeHHs CPOPMOBAHUX TMOHATH, (POPMYBaHHS BMiHb 1 HABHYOK, PO3Y-
MiHHS IpeaMeTHOi obsacTi Ta nmpodeciiHoi AiSTIBHOCTI, OOTpYHTYBaHHS Mepediry ¢i3uyHUX SBUII 1
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MPOIIECiB, PO3YMIHHA Cy4acHOi (Pi3MUHOI KApTHHU CBITY, YCBIIOMJIEHHS HAyKOBOI OCHOBH CY4YacHOTO
BUPOOHUIITBA, TEXHIKH i TEXHOJIOTIH, OBOJIOJIHHS OCHOBHUMH METOJIaMH HaAyKOBOTO ITi3HAHHSI.

1.4. MixkaucuuIuIiHapHi 3B’ A3KH

Hapuanpna aucuuriina “@izuka” € pyHIaMEHTOM, Ha SIKOMY 0a3y€ThCSl BABUCHHS BCIX 1HIITHX
CreriaJpHuX TUCHUILIIH. B Kypci ¢i3uku ocobnmBa yBara MpUILISETHCSA MOSCHEHHIO (PI3MYHOI CYTI
SIBUIII, III0 BUBYAIOTHCS, 3HAMOMCTBY 3 MOHSITTSMH, MOJCISMHU 1 3aKOHAMH ISl TOTO, MO0 B MOAAJb-
[IIOMY Ha OCHOBI OTPMMAaHMX 3HaHb MOYKHA OYJI0 BUPINIYBAaTH PI3HOMAHITHI MPUKIIAIHI 3aa4i.

Kypc ¢izuku OynyeTses Ha MUPOKOMY BUKOPUCTAHHI BUIIOI MATEMAaTUKH, 0€3 SIKOT HEMOKITHBE
rOOKe Po3yMiHHS (PI3MYHMX 3aKOHIB Ta iX HAcHiAKiB. ToMy BUBUEHHS (Di3WKH B paMKax JaHOi Mpo-
rpaMy IOBUHHO TIPOXOJMTH B TICHOMY 3B’SI3KY 1 Y3TOJKCHHI 3 BUBYCHHSIM BUII01 MaTEMaTHKH.

Hapuanpaa muctmmiina «®Di3ukay € 6a30BOO Uil BUBYCHHS HaBYAIBHUX TUCHHILTIH: «EHepro-
TEXHOJIOTIsl XIMIKO-TEXHOJIOTIYHUX TpoueciBy, «Pizuuna ximis», «[loBepxHeBi sSBUINA Ta JUCIEPCHI
cucteMuy, «XiMisg IPUPOAHIX €HEPrOHOCIIB Ta BYTJIEHEBUX MaTepialiBy, «Ximis 1 ¢izuka HadhTH Ta
razy», «l'azoximisy, «TexHomorii BUpOOHUIITBA Ta BUKOPUCTAHHS TAJMB, 3MIIyBaJbHUX MaTepiajiB,
CHeIIaJIbHUX PIAWH JUIS aBTOMOOUIBHOI, aBialliifHOI Ta pakeTHOI TeXHIKH», «3acTOCYBaHHHS Tpajau-
[IAHKX 1 AIbTEPHATUBHUX MAJUB y TPAHCIOPTHUX 3ac00ax», «Ekonoriuna XiMist», «TexHonoris Bupo-
OHMIITBA Ta BUKOPHUCTAHHS Ta30M0AI0HUX ManuBy», « OCHOBH BOJHEBOI €HEPTreTUKU).

2. IPOT'PAMA HABYAJIbHOI JJUCLHUILIIHUA

2.1. 3micT HaBYAJbLHOI JTHCIHUILIIHA
HapuanpHuii MaTepian IUCIUIIIIHA CTPYKTYPOBAHUHN 32 MOJYJIbHUM MPUHITUIIOM 1 CKIa-
JaeTbes 3 4 HaBYAIBHUX MOJYINIB, a caMe:

- HaByajbHOoro moayJs Ne 1 «Mexanika. MosekyiasipHa ¢isuka i TepmoanHamMika»

- HaByaibHOro moayJs Ne 2 « Enekrpuka i Marnerusm»

- HaByanbHOro Moay s Ne 3 «KosmBanusa ta xBuii. Onruka,

- HaByanbHOro moxayuas Ne 4 «KBanroBa, atomHa Ta sjiepHa ¢izuka. Enementu ¢izuku

TBEPAOIo TijIa»

KoxeH 3 IKUX € TOTIYHO0 3aBEPILEHOI0, BIAHOCHO CAMOCTIITHO0, HIJTICHOK YaCTHHOIO HaBYaIbHOI
JUCIUILUIIHY, 3aCBOEHHS SIKOT Tepefi0ayae MpoBEICHHS MOAYJIbHOI KOHTPOJIbHOI poOOTH Ta aHali3
pe3yibTaTiB ii BUKOHAHHS.

2.2. MoayJjibHe CTPYKTYPYBAHHSI TA IHTeIPOBaHi BUMOI'M 10 KOKHOI'0 MOy

Mopnyas Nel «Mexanika. MosekyasipHa (isuka i TepMoanHaMiKa»

InTerpoBani BumMoru 10 moayJst Nel: y pe3ynbTaTi BUBUEHHS MaTepialy MOIYJs CTYAEHTHU-
MaloTh 3Hamu OCHOBHI (i3WYHI SIBUILA, 3aKOHM I Teopii KIacH4HOI 1 cydacHOi ¢i3uku Ta chepu ii
MIPaKTUYHOI'O 3aCTOCYBAHHS, KIHEMaTHU4HI Ta AMHAMIYHI XapaKTEPUCTHKU MOCTYMAJIbHOrO Ta 0bepTa-
JIBHOTO PYXiB, 3aKOHU 30€peXeHHs B MEXaHilll, OCHOBHI MOHATTS CTaTUCTHYHOI (i3UKU 1 TEpMOINHA-
MIKH, 3aKOHU TEPMOJUHAMIKH 1 1X 3aCTOCYBaHHsI ISl 130IIPOLIECiB, KOHCTPYKIIito, nmpuHIun Aii 1 KKJ]
TEIUIOBUX JBUT'YHIB.

CTyneHTH NOBHUHHI @mimu 3acTOCOBYBAaTH (DI3WYHI 3aKOHM JUIsl PO3B'A3yBaHHS MPAKTHYHUX
3a/1a4, BUKOHYBaTH ()i3WYHI BUMIPIOBAHHS Ta OIIHIOBATH BIMOBIIHI MTOXUOKH, 32 JOTIOMOTOI0 TIEBHUX
METOMMK .

Tema 1.Betyn g0 kypey ¢izuku. KinemaTnka marepiajibHOI TOUKH.

o Take ¢izuka? Pomb (i3uku B XKUTTI cycniibCcTBa. ba3oBi MOHATTS 1 KOHUeNuii (i3uKH.
Crpykrypa cydacHoi dizuxu. Knacudikaris 3axkoHiB ¢izuku. Oi3uddi Moemi.

Kinemaruka. KiHemMaTuuHi XapakTepHCTUKU: MaTepialbHa TOYKa; CHCTEMa BIJUIIKY; paiiyc-
BEKTOD; PIBHSHHS PYXY; TPAEKTOPIs; PIBHAHHS TPAEKTOPI; HIBUAKICTh; MPUCKOPEHHS.
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Tema 2. KinemaTuka a0coJIl0THO TBEPAOroO TiJja.

[Toctynmaneuuii pyx. O6epTanpHuil pyx. KiHeMaTnuHi XapakTEpUCTUKH OOCPTAIBLHOTO PYyXY:
KYT TIOBOPOTY; KYTOBE IEPEMIIICHHS; PIBHAHHS PyXy; KyTOBa MIBHJAKICTH; YacTOTa; MepioJl; KyTOBE
MIPUCKOPEHHS. 3B’ SI30K JIHIMHUX 1 KyTOBUX KIHEMAaTUYHHUX XapaKTEPUCTHUK.

Tema 3. lunamika.

Junamika MarepianbHoi ToukH. [lepmmii 3akon HproToHa, iHEpIIiabHI CHCTEMH BIJIIKY, Maca.
Hpyrwuii 3akon HeroToHa, immysbe, cuina. Tpertiit 3akon HeioToHa.

JlunamMika TBEpAOro Tija.

Junamika obepranpHOro pyxy. MoMeHT cwii. MoMeHT iMmyinbcy. MoMeHT iHepiii. Teopema
[retinepa. Jpyruii 3aKkoH AUHAMIKH 1711 00€pTaIbHOTO PYXY.

Tema 4. InepuiajbHi Ta HeiHepHiaJbHI cHCTEeMH BiAJIIKY.

[TepeTBopenns ["amines. MexaHiYHUNA IPUHITUIT BIIHOCHOCTI.

HeinepuiansHi cucremu Bimtiky. Cuiu iHepiii Ta ix ocobmuBocti. Crin iHepIii B cucTeMi Bijl-
TiKy, o obepTaeThes. Binnentpona cuina inepiii. Cuna inepuii Kopiomica.

Tema S. PeasiTuBicTChKa MexaHiKa.

[Tocrynatu cnenianpHOi Teopii BimHocHOCTI EffHmeitna. IleperBopenns Jlopenna. IToHATTS
OJIHOYACHOCTI. BiIHOCHICTH TOBXKHH 1 MPOMIXKKIB "acy. PenaTuBicTChKUi 3aKOH 10AaBaHHSI IIBUIKOC-
Teil. EneMenTH pensTuBicTChKO1 TnHaMiKH. B3aeM03B’ 130k Macu Ta eHeprii.

Tema 6. 3axonn 30epe:KeHHA

3akoH 30epexeHHs iMmynbey. LlenTp Mac. AGCOTIOTHO Mpy)KHE Ta a0COTIOTHO HEMPYXKHE 3iTK-
HeHHs1. PeaktuBHuii pyx. PiBHsaHHS L{ionkoBchKOro. 3akoH 30epexeHHs MOMEHTY IMITYJIbCY.

Kinernuna eneprisi. Mexaniuaa po6ota. [loryxkHicts. [loreHmiansHa eHepris. 3akoH 30epe-
KEHHs1 MexaHI4HOi eHeprii. HekoHcepBaTtuBHi cuid. [lucunaTuBHi cucTeMu. 3arajibHUM 3akoH 30epe-
KCHHS 1 TIEpEeTBOPEHHS eHeprii PelsaTUBICTCHKI 3aKOHU 30epeKeHHSI.

Tema 7. CtaTucTHYHMH i TepMoauHAMiYHK MeTo. CTATHCTHYHI pPo3noain

[Ipeamer cratuctuyHoi Gi3uku i TepmoanHamiku. TepmoanHamivna cucrema. TepmoauHami-
4Hi napameTpu. PiBHOBaxkH1 cTaHu i npouecu. Po3noain Makcseia MoJieKys ra3y 3a HBUAKOCTSIMU
teroBoro pyxy. Hocnin lltepua. bapomerpuuna dhopmyna. Posnozain bonbiiMana B MOTEHIIIAIBHOMY
nonti. Po3nonin Makcsenna—bonbsivana. [TorsTts mpo posnoxain ['i66ca.

Tema 8. MosiekyIsipHO-KiHETHYHA Teopis rasis

OcHOBHE PiBHAHHS MOJEKYISIPHO-KIHETHYHOI Teopii ieadbHOr0 razy. BHyTpimHs

eHepris. Yucno cryneHiB cBo6ou Monekyau. Kinacuuna Teopist TemnoeMHOCTI. PIBHAHHS
Maiiepa. IToHATTS Tpo KBaHTYBaHHS €HEprii 00epTaHHs i KOJTUBaHHS MOJIEKYIL.

Tema 9. SIBuia nepeHeceHHs

Judys3is, TEMI0NPOBIAHICTE Ta BHYTPIMIHE TepTs B rasi. JiameTp Monekysn. CepenHe yucio 3i-
TKHEHBb MOJIEKYJ. EleMeHTapHa Teopis MPOIIECIB MTEPEHOCY.

Tema 10. [lepiuuii 3axkon TepmoanHamikm. [osiTponHi npouecu

Tennora. [lepmuii 3akoH TepMoanHamMiki. PoOoTa B TepMOIUHAMIYHUX TIpOIlecax. 3acTocy-
BaHHS MEPILOro 3aKOHY TEPMOJUHAMIKH JI0 130MpolieciB. PIBHSIHHS NOJIITPOITHOTO MPOIIECY.

Tema 11. Ipyruii 3akoH repmogunamiku. TensioBi mamuau. ExTponis.

O6opoTHi i HeoOopoTHi mpotiecu. Komosi nmpornecu. Temnnosi ABUTYHH, XOJIOIUIbHI MAllluHU
Ta ix edexTuBHicTh. Lukin Kapno. KoedinienT kopuchoi aii nuxiny Kapuo. Jpyruii 3akoH Tepmoiu-
Hamiku. HepiBricTe Knaysiyca. EnTpomnis. 3akoH 3pocTaHHs eHTpotii. BinbHa Ta 3B’s3aHa eHeprisl.
CraTUCTUYHUHN 3MICT APYroro 3aKOHY TEPMOJANHAMIKH.

Tema 12. PeanbHi razu. ®a3oBi piBHOBAru i nepeTrBopeHHsl.

Binxunenns Bix 3aK0HIB ieanbHOTO Ta3y. PiBHsHHS Ban-nep-Baansca. Anami3 piBHsHHsS Ban-
nep-Baanbca. [3oTepmu peanbHoro rasy. Kputuunuit cran pedoBuHH. MeTacTaOulbHI CTaHU: TIepecH-
YeHa Iapa, eperpita Ta po3TArHyTa piinHa. Y MOBU piBHOBaru ¢a3. @a3oBi nepexou Mepuioro 1 Apy-
roro pony. ®@a3osi giarpamu. PiBusuua Knaneiipona — Knaysiyca.
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Moayab Ne 2 «EJjileKTpuKa i MaraeTusm»

InTerpoBani BUMoru a0 Moayjas Ne2: y pe3yibTari BABUCHHS MaTepialy MOAYJS CTYAEHTH
MalOTh 3Hamu BU3HAUYCHHS TaKUX MOHSThH, IK BEKTOP HAMPYKEHOCT1 €JIEKTPUYHOrO 1 MarHiTHOTO IO-
75, TOTEHINaN eJIEKTPUYHOTO IOJISA, €IEKTPOEMHICTD, CHJIa CTPYMY, BEKTOpP T'YCTHHH CHUJIH CTPYMY,
Hampyra, OCHOBHI 3aKOHHU €JIeKTpOMarHeTu3My, GopMyJIIOBaHHs Ta 3aCTOCYBaHHA Teopemu [aycca,
3aKOHIB IOBHOT'O CTPYMY Ta €JIEKTPOMArHiTHOI IHAYKITi.

CTyneHTy MOBUHHI éMimu BUKOPUCTOBYBATH METOAM E€KCIIEPUMEHTAIbHUX 1 TEOPETUUHUX 10-
CII/DKEHb  eNeKTpoAMHAMiKu, OyayBath Tpadikd, BHKOPHCTOBYBATH 3M00yTi 3HaHHA IS
PO3B’sI3yBaHHS MPAKTUYHUX 3a]1a4.

Tema 1. CTaTu4He eJiIeKTPpUYHE MOJIE.

Jxepena esqekTpuuHoro noius. 3akoH Kynona. CuiioBi XapakTepUCTUKH TOJISi: BEKTOP MOJS,
HanpykeHicTb. EHepreTnuHi XapakTepUCTUKHU TOJS: MOTEHIIadbHa €Hepris, MOTeHiald. 3B 30K Ha-
MPY>KEHOCTI Ta moTeHIiany. ['padgiune 300pakeHHs CHIIOBOTO MO, [[upKyssiiiss BEeKTOpa Hampyxe-
Hocri. [ToTik BekTopa HanpyxeHocTi. Teopema 'aycca.

Tema 2. PeyoBuHa B ejieKTpUYHOMY MoJi. BiaacTuBocti aiesiekTpukiB, NpoBiIHUKIB, Ha-
NiBNPOBiTHUKIB.

JlieneKTpuKy B eIeKTpUYHOMY T0JTi. BIacTUBOCTI JieNeKTpHKiB.

[IpoBiIHUKKM B €NEKTPOCTATUYHOMY IOii. ENekTpuyHa €MHICTh MPOBiIHUKIB. B3aemHa ewm-
Hicts. KorzmeHncatopu.

HamiBnpoBiTHUKH Ta iX BIIACTUBOCTI.

Tema 3. EHepreTH4Hi XapaKTepUCTHKH €JIEKTPOCTATHYHOIO MOJIA.

Pobota 3 mepeminienHs 3apsaay B moii. B3aemHa eHeprisi cucremu 3apsniB. Eneprist 3apsamxe-
HOTO BiJIOKPEMJICHOTO TIPOBITHUKA 1 KOHIeHcaTopa. ['ycTHHA eHeprii eeKTPOCTaATUIHOTO TOJIS.

Tema 4. IlocTiiiHMi eJIEKTPUYHUNA CTPYM.

XapaKTepUCTUKHU eNIEKTPUIHOTO CTPYMY: TYCTHHA CTPYMY, CHIIa CTPYMY.

EnexTponpoBiiHiCTh METAJIiB.

YMOBH iCHYBaHHS €IIEKTPUIHOTO CTPYMY.

PoGota Ha HeoaHopiHii autgHii. 3akoH OMa B iHTerpajibHii Ta audepeHuianbHiil dopmi.
[IpaBuia Kipxroga. 3axon /xoynsa-JIeHua B iHTerpanbpHii Ta qudepenuianbHii gopmi. IloTyxkHICTh
CTpyMY.

Tema 5. CtaTu4He MarHiTHe no.e.

XapakTepucTUKu MarHiTHOTO noJs. 3akoH bio-CaBapa-Jlamnaca. 3akoH moBHoro crpymy. Teo-
pema ["aycca 1151 MarHiTHOTO MOJIS.

Jlis MarHiTHOTO MOJIA Ha €IEKTPUYHUIN CTpYM (OAMHUYHUK 3aps]l, IPOBIAHUK 31 CTPYMOM, pa-
MKY 31 cTpyMoM). PoGoTa 1o nepeMilieHHIo IPOBIAHKUKA 31 CTPYMOM Y MarHiTHOMY IOJIi.

PeuoBuHa B MarHiTHOMY moJjii. Bunau HamarHigvyBaHHs: JllaMarHEeTUKH, IMapaMarHeTuku, (epo-
MarHeTHKH.

Tema 6. Junamiuni moJs.

Buxpose enextpuune nosie. EnexrpomarniTHa iHIyKmis. XapakTepUCTUKH BUXPOBOTO €JEKT-
puuHoro nods. [naykrusHicTh. Camoinaykuis. CoiaeHoin.

Enepris MaruiTHOro moJs.

3MiHHE B yaci MarHiTHe noje. MarHiToenekTpuyHa 1HyKIIis.

MetoznonoriuyHi ocHOBH piBHSIHb MakcBesuia. PiBHssHHS MakcBesuia B iHTerpaibpHill 1 audepen-
uianbHii opmi. Oxpemi BUMTa KU piBHIHL MakcBea.

Monayab Ne3 «KoauBanHs Ta XBWJIi. OnTuka»
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InTerpoBani Bumoru 10 MmoayJas Ne3: y pe3ynbTaTi BUBUCHHS MaTepialy MOAYISl CTYACHTU
MalOTh 3HAMU OCHOBHI 3aKOHH, 1110 OMHUCYIOTh MEXaHI4HI 1 €JIeKTPOMArHiTHI KOJMBAaHHS Ta XBUJI, OC-
HOBHI XapaKTEPUCTUKH, 32 JOMIOMOTOI0 SIKHX MO>KHA OMHCATH KOJWBAJIBHHUH 1 XBUIILOBI TPOIECH, TTO-
3UTUBHUIM 1 HETaTUBHUI MPOSB BUHUKHEHHS KOJIMBAaHb Y TEXHIIll, BIACTHBOCTI Ta XapaKTEPHUCTUKU
€JIEKTPOMATHITHUX XBWJIb ONTUYHOTO JIialla30Hy, SBUIIA, IO JIS)KATh B OCHOBI [Iii MPOCTHX ONTHYHUX
CHCTEM, SIKi BHKOPHUCTOBYIOTBCS [UIS PI3HUX METOIIB TEOPETHYHOTO Ta EKCHEPUMEHTAIHHOTO
JOCTIIKEHHS.

CrynaeHTH TIOBHMHHI @Mmimu PO3B's3yBaTH IEBHI NPHUKJIAAHI 3a7adl HA OCHOBI HAaOyTHUX 3HAaHb,
OLIIHIOBATH PE3yJbTATH XBUIBOBUX XapaKTEPUCTHK, OyayBaTH rpadiku, BU3HAYaTH MOXUOKU (i3HIHUX
BHUMIpIOBaHb, HA OCHOBI aHaJi3y ONTUYHUX SBHII 32 JOITOMOTOIO IIEBHUX METOJUK BUKOPUCTOBYBATH
OINITUYHI CUCTEMH JUISI KOHTPOIIO (hi3MYHUX BEJTHMYMH Ta OLIHIOBATH TOYHICTh BUMIpIB.

Tema 1. BinibHi MexaHI4YHi KOJTUBAHHA.

BinbHi He3racaroui MexaHIvHI KoJMBaHHS. BinbHI 3aracarodi MexaHiuHi KojJuBaHHs. JlojaBaH-
HS KOJIUBaHb.

Tema 2. BinibHi eJIeKTPOMATrHITHI KOJIMBAHHS.

BinbHI He3racarodi eJIeKTpOMarHiTHI KOJIMBaHHS. BiJIbHI 3aracarodi eIeKTpOMarHiTHI KOJIMBaH-
Hs1. XapaKTePUCTUKU 3aracaHHs KOJIHBAHb.

Tema 3. BumyuieHi MexaHi4Hi Ta eJIEKTPOMATHITHI KOJIMBAHHS.

Bumymieni MexaHiuHi Ta eeKTpOMarHiTHI KOJMMBaHHSA. ABTOKOJIMBaHHA. Diatep Kpuia.

Tema 4. 3minHul cTPyM.

Bumyiieni konuBaHHS CutH CTpyMmy. 3akoH OMa st 3MiHHOro ctpymy. Criaam Hampyrd Ha
eJIEeMEeHTax KoJjia 3MIHHOro cTpyMy. BektopHa aiarpama s criajiB Hanpyru. BTpaTu B KoJ1i 3MiHHOTO
CTpyMYy.

Tema S. MexaHiuHi XBHJII.

3aranpHi TOJOXKEHHSA. XapaKTEPUCTHKH MOHOXPOMATHYHO! XBHJI. PIBHSHHS IJIOCKOT XBHII.
PiBusiHHS cepuynoi xBuimi. XBuiboBe piBHSHHA. Pa3zoBa mBHIKICTh. EHepris npyxHoi xBumi. ['yc-
THHA MOTOKY eHeprii. [HTeHcuBHICTh XxBUIl. CTOslua XBUJIS, 3acTOCYBaHHS. 3ByKoB1 XBuil. Edext [lo-
NIuIepa, 3aCTOCYBAHHS.

Tema 6. EnexTpomarniTHi XBuJIi.

XBUIIbOBE PIBHSAHHA. XapaKTEPUCTUKH E€JIEKTPOMArHiTHUX XBWJIb. EHepris enekTpoMarHiTHOL
XBWJI. BUNPOMiHIOBaHHS €IEKTPOMAarHiTHUX XBUIIb.

Tema 7. InTepgepenuis cBitia.

BractuBocri cBiT/I0OBUX XBUJIb. Pa30Ba Ta rpyrnoBa MBUIAKOCTI.

SABume iHTepdepenuii cBiTia. Po3paxyHOK KapTHHU BiJ ABOX KOT€PEHTHUX Jkepen. Metoau
YTBOPEHHSI KOTE€PEHTHHX [pkepen cBiTia.llpakTuuHe 3acrocyBaHHsA iHTepdepeHLii cBiTia: KUIbLA
HrroToHa, mpoCBITIEHHS ONITHKH, IHTEPHEPOMETPH.

Tema 8. ludpakuis ceitJa.

[Tpunuun [toiirenca-®penens. Meton 300 @penend. Audpakuis chepuyHrx XBHWIb HA KPYT-
oMy otBopi. JAudpaxiis chepuyHrX XBUIb HA HEMPO30pOMYy TUCKY. Jndpaxiiis MIoCKUX XBWIb Ha
urinHi. Jndpakuiiina pemritka. [IpakTuune 3acTocyBanHs AUPPAKIIL.

Tema 9. Ilonsapusanis ceitJa.

CrniocoOu yTBOpEeHHS MOJISPU30BaHOrO CBiTNA. 3akoH bproctepa. BracTtuBocTi mosspuzoBaHo-
ro cBiTia. 3akoH Mamroca. llItyuna ontuuna anizorpomis. Edext Keppa.

Monyas Ne4 «KBanToBa, aToMHa Ta siiepHa dizuka. EnemenTn ¢isuku TBepaoro tina.»

InTerpoBani BuUMoru a0 moay.si Ned: y pe3ynbTaTi BUBUEHHS MaTepialy MOIYJs CTYIACHTH
MAalOTh 3Hamu OCHOBHI SIBUILA, 1110 OMUCYIOTh KBAHTOBY MPUPOAY BUIIPOMiIHIOBaHHS: (GOTOE(PEKT, TUCK
cBiTia, eexT KomnToHa, MeXi 3aCTOCYBaHHS KJIACHMYHOI Ta KBAHTOBOI MEXaHIKU, XBUIbOBI PIBHSHHS
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JUTS. MIKPOYAaCTUHOK Ta TIOHATTS “NOTEHIlIabHA siMa”, “NIOTEeHIIanbHui 6ap’ep”, OyI0BY saep Ta OCHO-
BHI 3aKOHH 10 OMKCYIOTh SJIEPHI peakiii (peakiii moaily Ta CHHTE3Y), 3aKOH paJlil0caKTUBHOTO po3Ma-
1y, OYyIOBY Ta yTBOPEHHSI KPUCTAIIYHUX TPATOK TBEPAMX TiJI, 30HHI CXEMHU METaJiB, HAMIBIPOBITHU-
KiB, JICJICKTPHKIB.

CTyneHTH TOBHHHI éMimu TIOSCHIOBATH KBAaHTOBY INPHPOJY BHIIPOMIHIOBAHHS, 3alIOBHEHHS
CHEpPreTUYHUX CTaHIB aTOMIB PI3HHUX E€JIEMEHTIB, 3aCTOCOBYBATU TEOPETHYHI 3HAHHS Ul MOSICHEHHS
CIIEKTPIB Pi3HUX aTOMIiB; aHAJII3yBaTH X1/ AJCPHUX PEaKIil 1 3aMIMCYBaTH MpaBUIIa 3MIIICHHS ISl HUX,
MOSICHIOBATH MPHHLUI Jii SIIEPHUX Ta TEPMOSAEPHUX PEAKTOPIB, IOSACHIOBATH POOOTY (OTOEIEeMEH-
TiB, HAMIBIIPOBITHUKOBUX TPUIIA/IIB.

Tema 1. TenJioBe BUNIPOMIHIOBAHHSI.

TernoBe BUNPOMiHIOBaHHS. AOCOJIOTHO YOpHE TiNO. 3aKOHM TEIJIOBOTO BUIIPOMIHIOBAHHS
(3akoH Kipxroda, 3akon Credana-bonpiiMana, nepmmii 3akoH Bina, npyruii 3axoH Bina).

Teopis TerIOBOrO BUIIPOMiHIOBaHHS. «YIbTpadioneToBa karactpoday. I'inoresa [Tnanka. do-
pmyna [Tnanka. 3acTocyBaHHS 3aKOHIB TEIUIOBOTO BUIIPOMIHIOBaHHS.

Tema 2. KopnyckyasipHO-XBHJIbOBHI 1yasi3M CBITJIa Ta pe4OBHHH.

3akonu (oroenexkrpuuHoro edekry. Teopis doroenekTpuaHoro edekry. JlocmiaHa nepepipka
piBHsaHHs EifHmrelina. Xapakrepuctuku ¢otona. Ilpaktuune 3acrocyBanss ¢oroedexry. Tuck cBiT-
na. E¢pext Komnrona.

I'imote3a Jle bpoitnsa. XBunboa ¢ynkiisa. Pisusuus Llpeainrepa

Tema 3. KBanToBa Teopist BUNPOMiHIOBAHHS.

Criextp aroma BoaHt0. Teopist bopa nns atoma BogHIO. ATOM BOJHIO y KBaHTOBiM MeXaHilli.
ITpocropore kBantyBanus. Criin enexktpona. [puamum [Tayi.

CrioHTaHHe 1 BUMYIIEHE BUIIPOMiHIOBaHHSA. KBaHTOBI reHepaTopH.

Tema 4. SInpo aTtoma.

Ckuaz 1 XxapakTepucTuku sapa. BnactuBocti siipa. SAnepni cunu. Enepris 38°s3Ky. bynosa sn-
pa. Enepreruuni piBHi sipa.

Tema 5. PagioakTuBHuii po3naa. AAnepui peakiii.

PanioakTuBHMI po3naj, 3aKOH paJioaKTUBHOIO po3nany. Anbda-po3nan. bera-posnaa. I'am-
Ma-po3ma.

Knacudikauis snepuux peakuiit. Enepris snepaux peakuiid. Peakiis noainy. Peakiist cunresy.

Tema 6. EnemMeHTapHi YacTHHKH.

Buau B3aemonii. 3akonu 30epexenns. Knacudikaiii enemeHTapHuX 4acTHHOK. bynoBa eneme-
HTapHUX YaCTUHOK. KBapkw.

Tema 7. EnemenTn (iznku TBepaoro tiiaa

Kpucraniuni 1 amopdHi Tina. Buau MikaTOMHUX 3B’SI3KIB B KpucTtanax. ExcriepumMeHTanbH1 Me-
TOJM JOCHTIJKeHb KpucTaiiB. Hemockonanocti 1 gedexktu B kpucranax. ToukoBi AedeKkTH: BakaHCi,
JIOMIIIKH IPOHUKHEHHS 1 3aMinieHHs. KpaiioBi 1 rBUHTOBI Auciokalii. Piaki kpucTanu 1 X BIacTHUBOC-
Ti.

BiamiHHICTh KJIACHYHUX CTAaTUCTUK BiJ KBaHTOBHX. KBaHTOB1 posnoainu depmi-ipaka 1 boze-
Eitamreiina. TIoHATTS Npo BUPOJKEHHS CUCTEMU YaCTUHOK, SIKI OMHCYIOThCS KBAaHTOBOIO CTATUCTH-
koto. doTonnuit 1 poHonuuit raz. Teopii TemnoemuocTi kpucraniB Eifnmreiina 1 Jlebas. TeronpoBsi-
THICTH KPUCTATIB.

Krnacuuna Teopist enekTponpoBiAHOCTI Ta 11 Heoiku. Bupomxenuil enextponHuit raz @epmi B
Mmetaini. KBantoBa Teopist enextponposinHocti . HanmpoBigHicTs. MarHiTHI BIACTUBOCTI HAIPOBIA-
HukiB. Edekr [I)xo3edcona.

Po3miernyieHHss eHepreTHYHUX PIBHIB BAJIEHTHHUX €JIEKTPOHIB 1 YTBOPEHHS €HEPreTUYHUX 30H B
Kpuctasnax. EHepreTHuHui CeKTp eJIeKTPOHIB B METalIax, HAMIBIPOBITHUKAX 1 JIEJIEKTPUKAX.

Bnacui HaniBnpoBigauku. Ctatiuctuka @epMi 1 KOHIIEHTpallis 3apsiiB Y BIaCHOMY HalliBIPOBi-
IHUKY. MexaHi3Mm npoBigHocTi. EnekTpoHHi Ta "aipkoBi" HamiBNpoBITHUKHU. JIOHOPHI Ta aKIENTOPHI
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noMimmkH. JloMilIKoBa MPOBITHICT HaMiBOPOBIAHUKIB. TeMnepaTypHa 3aj1eKHICTh MPOBIAHOCTI Hari-
BIPOBITHUKIB.

KonraktHa pi3HuI noTeHmianiB. KOHTaKT €IeKTPOHHOTO 1 JIPKOBOTO HAIIBIPOBITHHUKIB /P-N
nepexin/. Tpanzuctopu. Suma 3eedeka, [lenbr'e 1 Tomcona. @oToeneKTpUYHI SBHUIA B HAIIBIPOBIJI-
HUKax. BeHTmibHUN hoTOCdeKT.

KopnyckynsipHo-XBuiib0oBHI nyatizM matepii. PedoBuna 1 mosie. EBosrortist ¢hi3M4HOi KapTUHU
cBiTY. PeyoBrHa pu HAZABHCOKOMY TUCKY 1 Temreparypi. PedoBrHa B HaJCHIBHOMY €IEKTPOMAarHiT-
HoMmy 1oJi. [IpoGnemu cydacHoi Gi3ukH 1 acTpodi3HKH.

2.3. TeMaTHYHMH IIJIAH.

O0caAr HaBYAIbHUX 3aHATH (TO/1.)
Jenna popma 3aouHa popma
HABYAHHS HABYAHHS
Ne Ha3Ba Temn . .
n/n ( TeMAaTHYHOrO Po37iy) ° . B & E - .E 5 F
= 2B el E = = B £ &&=
) 5|2 mlO = &) ) = | ¥ =9 = &)
2 Z | S S = 2 Z | S Z|e =
) O | &R 8 = A ) O (B F 8 = A~
»  BIREs=Es O » | B |[EmsEs O
1| 2 | 3 [4]5[6] 7] 8]910]11] 12
Moayas Nel «Mexanika. MoaekyaspHa ¢izuka i TepMoauHaMikay
. ) 1 cemecTp 1 cemecTp
11 Beryn o kypcey ¢isuku. KinemaTtunka ma-
' TepianbHOI TOUKH. - - - ; - 2 - - - 2
O0uncieHHs TOXUOOK (i3UIHIX BEITHYHNH.
1.2 BusHaueHHsI TYCTHHU Tijl IPaBUJIBHOT r'e- 7 - -] 2 3 2 - - - 2
OMETPHUYHOT hopMU 2
1.3 Kinemarunka abCOJIFOTHO TBEPJIOIO Tija. - - _ ) - 2 - - - 2
14 Jwunamika. 4 2 _ } 2 4 2 - - |2
JuHamika o0epTaJibHOTO pyxy. BusHa-
1.5 YEeHHs MOMEHTY 1HEpIIii 32 JOIMOMOT OO - - i} - - 2 - - - |2
masitHuka O0epbeka
1.6 [HeprianbpHi Ta HEIHEPIAEHI CHCTEMHU - - - - - - -
Bi/uTiKy. PessITuBiCTCh KA MeXaHiKa. - - -
1.7 3akoHU 30epekeHHs ) 1195 ) 2 4 - - - 4

18 BuBueHHs 3aK0HIB 30epeKeHHs TPH - - 5 5
' 31ITKHEHHI KYJIb

CraTucTHYHU 1 TEPMOAMHAMIYHUHI Me-
toa. CTaTUCTUYHI PO3MOILIN 6 2 2 2 4 - - - 4
MonekyisipHO-KIHETHYHA TeOopisl ra3iB

1.9

SIBuina nepeHeceHHs
1.10 | Ilepumii 3akoH TepMmoauHamMiku. lomit- 6 2| 5 2 2 2 - - 2
pOITHI mporecu

BusnadeHHs B’SI3KOCT1 piIMHA METOIOM 1 2 2

111 Crokca. -
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1 2 3 4 | 5|6 7 8 9 |10 11 | 12
Hpyruii 3akoH TepMoauHaMiku. Termosi
MamuHa. ExTpormis. 2 2
112 Peanbhi razu. ®a3o0Bi piBHOBAry i neper- 6 2 | - 2 i i i 2
BOPCHHSI.
i - 2
113 BI/ISHa‘leHHfI BI/IHOUIEHHS TUTOMUX TeIl 6 ) ) 5 1 ) i i 1
noemHocrei rasis C,/C, 2
1.14 | BuxoHaHHS JOMAIIHKOTO 3aBHaHHs Nel 8 - . 8 - - - - -
1.15 | MonynsHa KOHTpOJIBHA poboTa Ne 1 3 - 1] - 2 - - - - -
Yceborozamonyaem Nel | 54 | 9 | 9 | 9 | 27 | 31 | 4 - - 27
Monayab Ne2 «EjnekTpuka i MarneTusm»
2.1 | CraTnuHe eneKTpUYHE OIS 4 I R 2 2 - - - 2
. 2 2
2.2 | BuMiproBaHHS €JICKTPUYHUX BEIUYUH 8 - - 5 5 2 - - - 2
PeyoBuHa B €NEKTPUYHOMY  TIOJII. 4
2.3 | BmactuBocTi [ieneKTpWKiB, MPOBITHUKIB, | 6 2 | _ ; 6 2 - - 4
HaTBIIPOBITHUKIB.
24 EnepreTnuHi XapakTepUCTUKH CJICKTPOCTA- 8 2|, |- 4 4 ) i i 4
TUYHOTO TIOJISI.
Bu3HadyeHHS ONpopy METOIOM MIiCTKa -
2.5 . - - - 2 - - - 2
VYircToHa -
2.5 | TlocriliHuii ENEKTPUIHUH CTPYM. 6 2 | 1] _ 3 4 - - - 4
. 2 2
2.6 | BuzHaueHHS MMTOMOTO OTOPY MPOBITHIKA 8 - |5 5 2 - - - 2
2.7 | CraTu4He MardiTHe T0JIe. 7 2| 5 } 4 4 - - - 4
28 BuzHaueHHs TOpU30HTAIBHOI CKIIaI0BOT ) ) - 1 ) ) )
' IHJYKIII1 MarHiTHOTO Mo 3eMJIi - -
JlMHAMIYHI OIS i i i
2.9 3akoHu MakcBesia 2 - - - 2 2 2
2.10 | MogynbHa KOHTpoJbHA poboTa Ne 2 3 - 1| - 2 - - - - -
2.11 | KonrposnbHa (qomarinHs ) pobora - - i} i} - - - - - -
Ycboro 3a monyJiem Ne2 51 | 8| 8 | 8| 27 |29 2 - - 27
Ycboro 3a nepumii cemectTp 105 |17 | 17 |17 | 54 | 60 6 - - 54
Moayab Ne3 «KoauBanus Ta xBuJji. Onrukay
. o L 2 cemecTp 2 cemecTp
BinbHi MexaHiuHi KonuBaHHS. BinbHI enek-
3.1 o -
TPOMArHiTHI KOJIMBaHHS. 2 - } 2 8 - 2 - 6
32 BuBdeHHs 3aKOHIB KOJIMBaHHS (hi3UYHOTO i ) ) - 8 ) i i 8
' MasiTHUKa -
33 BumyiiieHi MeXaHiuHi Ta €JIEKTPOMAarHiTHi 5 ) ) ] 5 10 ) 2 i 8
KOJIMBAaHHSL.
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1 2 3 4 | 5|6 7 8 9 |10 11 | 12
3.4 | 3miHHHUH cTpyM. 2 - _ ) 2 8 - - - 8
3.5 | MexaHiuHi XBHUII. 6 2| 5 ) 2 8 2 - - 6
36 BuBuYeHHS BIIaCTUBOCTEH CTOSYUX XBHIIb, i ) 4 ) i i 4
' YTBOPEHHX B CTPYHI - - -
3.7 | EnexkrpomarHiTHi XBUIi 6 21 5 | _ 2 6 2 - - 4
3.8 | Iurepdepeniiis cBiTIA. 6 21 5| 2 6 - - - 6
BusHaueHHs pajiyca KpHBUHU JIH3H 32 J0- 2 2
3.9 X 8 - 8 - - 2 6
oMororo Kinerns HeroTona 2 2
3.10 | dudpaxiis cBiTiIA. 6 5 2 | - 5 4 ) - i 4
o 2 2
Buuenns siBumia nudpaxuii cBitia 3a
3.11 o . 7 - -] 2 1 4 - - - 4
JOTIOMOT 00 TH(PPAKIIHHOT PEeITiTKA
3.12 | Ilonsapu3ariis cBiTIa 4 1|1 - 2 4 - - - 4
3.13 | BuBueHHs SBHINA MOJSPU3AIIIT CBITIIA 2 - - - 2 -
BukoHaHHS TOMaNIHROTO 3aB/IAHHS ,
3.12 - . - - | ) - 8 - - - 8
KOHTPOJIBHOI (JOMaIIHb01) poOOoTH.
3.13
MonynbHa KOHTpOIBEHA podoTa Ne 3 3 i} 1 2 - - - - -
3.14 | MigcymkoBa ceMecTpoBa KOHTPOIbEHA Ppobo- 4 o 5 5
Ta
Yeporo3amonymem Ne3 | 54 | 9 | 9 | 9 | 27 | 90 | 4 | 4 4 78
Ycboro 3a apyruii cemectp | - - - - 90 4 4 4 78
Mopnyab Ne4 «KKBaHTOBa, aTOMHA TA siiepHa (iznKa»
2 cemecTp 3 cemecTp
4.1 | TeruoBe BUIPOMIHIOBaHHS. 5 ) ) ] 5 6 i i i 6
BuBUeHHS 3aKOHIB TEIJIOBOTO BUIPOMIiHIO- 5
4.2 | BanHs. Busnauyenns cranoi Credana- 2 - - i 8 - - - 8
Bonpiimana
43 qunycxynapHo—XBHnLOBHn fyanism | o 2 , | 5 8 ) ) ) 8
CBITJIa Ta PEUOBHHHU.
4.4 | KBaHTOBa TEOPisi BUMIPOMIHIOBAHHSI. 6 |2 2 | - 2 6 -] 2 - 4
BuBUeHHS 3aKOHIB 30BHIITHBOTO (hoToedek- 2 5
4.5 | Ty Ta BU3Ha4eHHs cTanoi [Inanka metogom 6 - _ 2 6 - - 6
3aTPUMYBAJIBHOTO TIOTEHINIATY
Anpo atoma. PamioaktuBHuit po3nan. Saep- 2
4.6 ) . 6 2 | - 2 4 - - - 4
Hi peakuii. EnemMentapHi yacTHHKI
47 BuBuenns CIEKTPA aTOMA BOJIHIO i BU3HA- 11 | 2 2 2 8 i i 5 6
yeHHs cTasioi Pinbepra 2 11| 2
4.8 | EnemenTH (hi3uKu TBEpAOTrO Tina 1 ) - - 1 6 - - - |6
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1 2 3 |4]5]6] 7] 8 ]9 10]11] 12
49 BuBYeHHSI 3a/1E)KHOCTI €IEKTPUYHOTO OTOPY | L - ) o |
’ METAJIiB 1 HAIIBIPOBITHHUKIB -
410 BukonaHHs ZIOMAIIHBOTO 3aB/AHHSA Ne2 , 8 . 8 8 o i 8
KOHTPOJIBHOI (IOMalIHbO1) pOOOTH.
411 | MopaynbHa KOHTpoJibHa poboTa Ne 4 3 - o1 2 - - - - -
Ycooro3amonynem Ne4 | 51 |8 (8 |8 27 60 -1 2 2 56
¥Ycboro 3a apyrmii (Tperiii) cemectp | 105 | 17 | 17 | 17 | 54 | 60 - |12 |2 56
Ycboro 3a HaBuaabHoo aucnmtinoro | 210 | 34 | 34 [ 34 [ 108 | 210 [ 10| 6 6 | 188

2.4. lomaniHe 3aBAaHHs, 3aBJIaHHA HA KOHTPOJIbHY (loMalHIo) podoty (3DH).

Jomamne 3aBaanss ([I3) 3 HaBUaIBHOT UCHHILTIHA BUKOHYETHCS Y MEPIIOMY Ta IPYTOMY CeMe-
CTpax, BIAMOBIIHO J0 3aTBEP/HKCHHUX B YCTAHOBIEHOMY IMOPSJIKY METOJAUYHUX PEKOMEHIAIlii, 3 Me-
TOIO 3aKPITUICHHS Ta TOTJIMOJICHHS TCOPSTHYHUX 3HAHB T4 BMIHb CTYJICHTA 3 HAaBYAJLHOTO MaTepiany,
BUHECEHOT0 Ha CaMOCTiliHE OMpAIfOBaHHA, 1 € ckiIaaoBoo MoaymiB Ne 1 ta Ne 4. Tema goMamiHboro
3apmanHsg Ne 1 — “ XiMigHi JpKepena cTpyMmy. 3aCTOCYBaHHS €JICKTPOIi3y B TEXHHIN™, JOMAITHLOTO
3aBaaHHsA Ne 2 — “ [lepionuuHa cuctema eleMeHTiB MeHzeneeBa . BUKOHaHHS JOMAIIHIX 3aBJIaHb €
BXJIMBUM €TAIlOM Y 3aCBOEHHI HABYAIBHOTO MaTepiay.

KonkperHa meTa JOMAIIHBOTO 3aBJaHHS MICTUTHCS B OIPAIIOBaHHI TEOPETHYHOTO MaTepiaiy,
BHHECEHOTO Ha CaMOCTiliHE BUBYCHHS. BUKOHaHHS, 0OpPMIICHHS Ta 3aXWCT JOMAIIHHOTO 3aBIAHHS
3MIIACHIOETHCS CTYACHTOM B iHAMBIAYAIbHOMY MOPSIKY BIAIOBIIHO 10 METOAMYHUX PEKOMEHIALIIN.

Yac, noTpiOHMIA ISl BAKOHAHHS JOMAITHLOTO 3aBAAHHS, — 8 TOJMH CAMOCTIHHOT pOOOTH.

KonTtposabHa (1omaiHsi) podoTa 3 HaBYAIbHOI AUCHUIUTIHM BUKOHYETHCSA y APYroMy Ta Tpe-
ThOMY CEMeCTpax, BIJMOBIAHO 10 3aTBEP/KCHUX B YCTAHOBJIICHOMY IOPSIKY METOJAUYHUX PEKOMEH-
Jariii, 3 METOI0 3aKpIMJICHHsS Ta MOTJINOIEHHS TEOPETUYHUX 3HAHb Ta BMiHb CTY/AE€HTa IPHU BUBYEHHI
TUCIUIUTIHA. 3aBIaHHS Ul BUKOHAHHS MPAaKTUYHOI YaCTHHU KOHTPOJBHOI (JOManiHboi) poOoTH
3IIACHIOETBCS CTYJICHTOM B 1HIMBITyaJbHOMY MOPSAIKY BIJMOBIJHO 10 METOAMYHHMX PEKOMEHMIALH,
po3po0IeHUX MPOBITHUMU BUKJIaJadyaMu Kaeapu.

Yac, noTpiOHMI A1 BAKOHAHHS KOHTPOJIBHOT CKJIaJla€ 8 TOJUH CaMOCTIHHOI pOOOTH.

2.5. lepeJsik MUTaHb AJ8 MIATOTOBKM 10 eK3aMeHY a00 MiIcyMKOBOI KOHTPOJbHOI podotH ( Yy
BUMNAJKY nudepenuiiioBanoro 3amniky 3OH).

[Tepenik nuTaHb Ta 3MICT 3aBJaHb Ul MIATOTOBKHU J0 €K3aMeHY abo0 MiICYMKOBOI KOHTPOJIbHOT
po0oTH , PO3POOIAIOTHCSA MPOBIAHUM BUKJIaAaueM Kadeapu BiANOBIIHO 10 poOOuoi mporpamu, 3a-
TBEPJUKYEThCS Ha 3aciJaHHi Kadeapu Ta JOHOCUTHCS 10 BiJOMA CTY/IEHTIB.

3. HABYAJIBHO - METOINYHI MATEPIAJIA 3 TUCLHUIIJITHA
3.1. MeToau HaBYAHHS
Jlns akTuBi3aiii HaBYATbHO-MI3HABAIBHOI JISJIBHOCTI CTYIEHTIB MijJ Yac BUBYCHHSA AMCIUILTIHU
3aCTOCOBYIOTHCS TaKi METOXH HABYAHHSI:
— TMOSICHIOBAJbHO-1JTIOCTPAaTUBHUN METOJ: BHKIIaJad OPTaHi30BYy€ CIPHIMAHHS Ta YCBIIOMIICHHS
iH(popmartii, a ciryxadi i cnpuiiMarTh, OCMUCITIOIOTH 1 3a11aM’ ITOBYIOTb;
— METOJ] MPOoOJIEMHOTO BUKJIAAY: BUKIaAa4d GOpMYIIO€ TpodiieMy, a ciayxadi MOETamHO BUPIIIYIOTh
ii miJ loro KepiBHULITBOM (IIPH LIbOMY MOEIHYETHCS PENPOAYKTUBHA I TBOpYA JiSUIBHICTD);
— penpOayKTUBHUI METO/: CIyXadi BUaThCS 3aCTOCOBYBATH 3HAHHS 32 3Pa3KOM;
— JOCTITHUIIBKUH METOJI: BUKJIaJIa4d CTaBUTh Tepe] CIyXadyaMu Mpo0JieMy, a BOHH CaMOCTIHHO BH-
pilIyIOTH ii;
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- METOJI MO3KOBOI aTaKH: CIyXaui BUCIOBIIOIOTH IIOHAHOIBITY KUTBKICTD 171€H 32 HEBETUKUH MPO-
MDKOK 4acy, 0OTOBOPIOIOTH X, @ TAKOXK KIACHU(DIKYIOTh;

- KpYIJIMH CTUT: CIIyXadi CTaBJIATH OOTPYHTOBAHI MHUTAHHS 3 TEMH, II0 OOTOBOPIOETHCS, apryMEeH-
TYIOTb HIAXOJH 10 IXHBOI'O BUPIIIEHHS, a TAKOXK PO3MOBIJAI0Th IIPO JAOCSITHEHHS Ta IOMUJIKH;

- IUCKYycCist: MoOumi3anii MpakTUYHUX 1 TEOPETHUYHHUX 3HAHB CIyXadyiB, iX MOMJIAIB HAa KOHKPETHI
CIIpHI MUTaHHS, 110 PO3IJISIAI0THCS;

JloIIbHO BUKOPHUCTOBYBATH TECTOBI 3aBAaHHS pi3HOI (JOPMHU 1 PI3HOTO CTYIEHS CKIAQAHOCTI HE
TUIBKH, SIK KOHTPOJIbHY (hOpMYy TEepEeBIpKH 3HAaHb, YMIHb 1 HABHYOK CJIyXadyiB, aje SK MPOTyKTUBHUM
HAaBYaJIbHUW [IPUHOM.

3.2. PexoMeH10BaHa JiiTepaTypa

basoBa Jireparypa:

3.2.1. ®izuka. Monayns 1. Mexanika: Hasu. moci6. / A.T. boBtpyk, FO. T.T'epacumenko,
b. @. Jlaxin Ta iH.; 3a 3ar. pea. npod. A. I1. [Tomimyka. — K. : HAY, 2006.— 176 c.

3.2.2. ®izuka. Monyns 2. Monekynsipaa ¢izuka 1 TepmoauHamika: Hapu. moci6. /
B. L. bnarosicHa, A. Il. B’sma, C. M. MensiinoB Ta iH.; 3a 3ar. pea. npod. A. I1. [Tomimyka. — K. :
HAY, 2005.— 191 c.

3.2.3. ®izuka. Mopaynb 3. Enexktpuka 1 warHetusm: Hapu. moci6. / b. ®. Jlaxin,
C. JI. Makcumos, A. II. [Tomimyk Ta iH.; 3a 3ar. pea. npod. A. I IMomimyka. — K. : HAY, 2005. —
336 c.

3.2.4. ®izuka. Monyinb 4. KonuBanns 1 xBwii: Hasua. moci6. / b. @. Jlaxin, K. K. Maptunuyk,
B. I. Orno6ns Ta iu.; 3a 3ar. pen. npod. A. I1. ITomimyxka. — K. : HAY, 2009. — 232 c.

3.2.5. ®izuka. Mopynb 5. Onruka: Hapu. moci6. /  A. Il IMommyk, X. O. Pygaunpka,
I. A. Cninyxina ta iH.; 3a 3ar. pea. nmpod. A. I1. [Tomimyka. — K.: HAY, 2012. — 388 c.

3.2.6. ®izuka. Moxyns 6. Beryn 1o kBaHTOBOI Ta atomHoi ¢isuku: Hasu.moci6 / I'. b. Bopator,
O. B. I'pigsakina,C. I1. Kpyuunin Tta iH.; 3a 3ar. pea. npod. A. Il [Tomimyxka. — K. : HAY, 2015.—
232 c.

3.2.7. Kynim B. B., ConosiioB A. M., Ky3nenosa O. §. ®@i3uka 11l iIH)KEHEPHUX CIelialbHOC-
teir. Kpenutno-monynepHa cucrema. Hasu. nmociOonuk. — Y 4 4. — M. 1. Mexanika. MonexynspHa ¢izu-
ka — K.: Kamxkkose Bua-so HAY, 2010. — 220 c.

3.2.8. Kymim B. B., ConogiioB A. M., Ky3nenoa O. f. @izuka juist iHKEHEPHUX CHEiaJIbHOC-
teil. KpenutHo-monynbHa cuctema. HaBu. nmoci6nuk. — YV 4 u. — M. 2. Tepmoaunamika. Enextpomar-
netnsM — K.: Kamxkkose Bun-so HAY, 2006. — 232 c.

3.2.9. Kymnim B. B., ConosiioB A. M., Ky3nenosa O. fI. ®i3uka Juis iH)KEHEpHUX CHeliaJbHOC-
teil. KpeautHo-monyneHa cuctema. HaBu. nociOHuk. — Y 4 u. — M. 3. KonuBanss 1 xBuial. OnTuka. —
K.: Kamxkose Bug-Bo HAY, 2007. — 172 c.

3.2.10. Kymimr B. B., ConosiioB A. M., Ky3nenosa O. f. ®i3uka uis iHKEHEPHUX CIEIiaTb-
Hoctell. KpeautHo-MoaynbpHa cucreMa. HaBu. mociOHuk. — Y 4 4. — M. 4. KBanToBa Ta aroMHa ¢i3uka.
— K.: Kamxkose Bua-so HAY, 2008. — 232 c.

3.2.11. ITactymenko C. M. ®i3uka TBepnroro Tija. JAnepHa ¢izuka: HaBy. nocib. / - K.: Bua-so
Ham. aBiam. yH-Ty «HAY - npyx», 2009. — 256 c.

3.2.12. Kynim B.B., Ky3nenona O.., Konaparenko I1.0. JlabopaTopHuii 301t 3 Gi3uku 1is
CTY/ICHTIB 3a09HOI ()OPMH HABUAHHS: TIPAKTHKYM.- 2-T€ BHI., Tepepod. — K.: Bua-Bo Ham. aBia. yH-TY
«HAVY-apyx», 2010. — 68c.

JonomixHa jJitepatypa:
3.2.13. CagenneB U. B. Kypc obmieit pusuku / U. B. CaenseB. — M. : KnoPyc, 2012. - T. 1.
—352c.
3.2.14. CagenseB U. B. Kypc obmeii ¢pusuku / 1. B. CaBenbeB. — M.: KnoPyc, 2012. — T. 2.
—576 c.
3.2.15. CagenneB U. B. Kypc o6melt ¢puzuku / U. B. CasenseB. — M.: KuoPyc, 2012. - T. 3 -
384 c.
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3.2.16. CasenneB U. B. Kypc obmeit ¢puzuku / U. B. CaBenseB. — M.: KaoPyc, 2012. - T. 4 —

381 c.

3.2.17. Kyuepyk 1. M. 3aranpauii kype ¢izuku. Mexanika. MosekymsipHa ¢i3uka i TepMoIu-
Hamika / I. M. Kydepyk, ['opbauyk I. T., I1. I1. JIynuk; 3a pea. npod. 1. M. Kyuepyka.— K.: Texnika,

2006.-T.1.-536 c.

3.2.18. Kyuepyk [. M. 3aranehuii kypc ¢izuku. Enextpuka i marmetusm / 1. M. Kydepyk,

I. T. TopGauyx, II. I1. JIynuk; 3a pexn. npod. I. M. Kyuepyka — K. : Texnika, 2006. — T. 2. — 452 c.
3.2.19. T'opbauyk I.T. Kypc ¢i3ukn.
I. M. Kyuepyk; 3a pen. npod. I. M. Kyuepyka — K.: Texnika, 2006. — T.3 — 520 c.
3.3. Indopmaniiini pecypcu B iHTepHeTi :
3.3.1. http://er.nau.edu.ua/

OnTuka.

4. PEUTUHI'OBA CUCTEMA OILIIHIOBAHHSI HABYTHUX

CTYAEHTOM 3HAHDb TA BMIHb

KBanToBa ¢izuka / I. T.'opbauyk,

4.1. OuiHOBaHHS OKPEMHX BUJIIB BUKOHAHOI CTYJCHTOM HaBYaJIbHOI POOOTH 3IIHCHIOETHCS B
Oasiax BiAOBiAHO A0 Ta0n.4.1.

Tabmnus 4.1
Max kiibpKicTh 0a- Max kiipKicTh Oa-
JiB JIiB
Bun Bug
HaBYAJILHOI pOOOTH HAaBYAJILHOI POOOTH
p [Menna popmal 3aoyna p ITenna ¢popma 3aouHa
HaBYaHHSI dbopma HaBYaHHSI (opma
HABYAHHS HaB4YaHHSA
1 cemecTp

Monaynb Ne 1 «Mexanika. MoJiekyJisipHa pizuka i

Monyib Ne 2 «EneKTpHUKa | MarHeTH3M»

TepMOAUHAMIKA)

Bun HaBuansHOi po6OTH Oanu Oanu Bun HaBuansHoi po6oTH Oanu Oamu
BuxonanHns Ta 3aXucT Jna- 560%3= BuxonanHs Ta 3aXuCT Jna- 96x2 =
6opaTopHUX poOIT 15 6opaTopHUX poOIT 18
Bukonanus 3aBaadp Ha 30x4= Bukonanus 3aBaadp Ha 30x4 =
MPAKTUYHUX 3aHATTSIX 12 MPAKTUYHUX 3aHATTSIX 12

BuxonaHHs Ta 3aXHCT J0- BukoHaHHA Ta 3aXUCT J0-
MAaIIHBOTO 3aBIaHHS 3 - MAIITHBOTO 3aBJIAHHS - -
(KOHTpONBEHOT pOOOTH) (KOHTpONBEHOT pOOOTH)
nsa oonycky 0o euxo- s 0oonycky 0o euxo-
HAHH5 MOOYIbHOI KOHM- HAHH5L MOOYTIbHOI KOHM-
poavHoi pobomu Nel 18 - poavbHoi pobomu Ne2 18 -
cmyoeHm mae Habpamu cmyoenm mae Habpamu

He MeHule He MeHue

BukoHaHHSA MOYJIBHO1 20 - BuxonaHHS MOIYNBHOI 20 -

KOHTpPOJIbHOI poOoTH Nel KOHTPOJIbHOT poOoTH Ne2

Ycboro 3a moayJsiem 50 Yceboro 3a moayJsiem 50

Nel

Ne2
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Ycboro 3a moayasimu Nel, Ne2 100 100
Yceboro 3a TUCHUILTIHOIO 100
2 (3) cemecTp
Moyns Ne 3(crauionap) | «Koausanns ta xsn- Monyine Ne 4 «KBaHTOBA, ATOMHA Ta
2 cemecTp (3a04He Bijl.) ai. Onrakay 3 cemectp (3a04He Bin) saepua dizukay
Bun HaBuabHOI pOOOTH Oamu Oanmu Bun HaBuanbHOi pobOTH Oanmu Oamu
BuxonanHs Ta 3aXucT Jia- 60x2 = | 200%x2 BukonanHs Ta 3aXHCT Jia- 36x4 = | 200x1
OopaTopHUX POOIT 12 =40 6opaTopHHUX poOIT 12 =20
Bukonanus 3aBganp Ha 26x4 = 8 EOGXZ Bukonanus 3aBganp Ha 16x5 = 5 EO6><1
MPaKTUYHUX 3aHATTIX =20 MPAKTUYHUX 3AHATTSIX =20
BukoHaHHs Ta 3aXUCT J0- BukoHaHHs Ta 3aXHUCT J0-
MAIllHbOT'O 3aBJIaHHS - 20 MaIllHbOT'O 3aBJIaHHS 3 20
(KOHTPOJILHOT pOOOTH) (KOHTPOJIBHOT pOOOTH)
nsa oonycky 0o euxo- s 0oonycky 0o euxo-
HAHH5 MOOYIbHOI KOHM- HAHHs MOOYIbHOI KOHM-
ponvhoi pooomu No 3 ponvroi pooomu Ne 4
(cmayionap),00 ckia- (cmayionap);00 ckia-
) 18 - . 18 -
Ooanus icnumy 8 2 cemec- Ooanus icnumy 8 3 ceme-
mpi (3a0uHe 8i00inNeHHs) cmpi (3aouHe 8i00inNeHHs)
cmyoeHm mae Habpamu cmyoeHm mae Habpamu
He MeHule He MeHue
BukonaHHs MOZYJIbHOT BukonaHHa MOZYJIBHOT
. 20 - . 20 -
KOHTPOJIbHOI poOoTh Nel KOHTPOJIbHOI poOoTH Ne2
[TincymkoBa cemecTpoBa i 20 [TincymkoBa cemecTpoBa i )
KOHTpOJIbHA poboTa KOHTpOJIbHA poOoTa
Ycboro 3a MoayJiem 40 100 | ¥Ycboro 3a moayJiem 40 60
Ne 3 Ne 4
Ycboro 3a moayasimu Ne3, Ned 80 60
CemecTpoBuii eK3aMeH 20 40
Ycboro 3a AUCHUILTIHOIO 100

4.2. BukoHaH1 BUJIM HaBYAJIbHOI pOOOTH 3apaxOBYIOThCS CTYACHTY, SIKIIO BIH OTPUMAaB 3a HUX
MO3UTHUBHY PEUTHHTOBY OIIIHKY.

4.3. Cyma pedTHHTOBUX OLIHOK, OTPUMAaHUX CTYJEHTOM 3a OKpeMi BHJIM BUKOHAHOI HaBYaJb-
HO1 po0OTH, CTAaHOBUTH OTOYHY MOAYJIbHY PEHTHHIOBY OLIIHKY, SIKa 3aHOCUTBCS JI0 B1IOMOCTI MOA Y-
JIBHOTO KOHTPOJIIO.

4.4. Cyma miJICyMKOBOi CEMECTPOBOI MOJIYJIbHOI Ta eK3aMeHaliiiHOl peHTUHTOBUX OLIIHOK, Y
0ajax CTaHOBUTH MiJICYMKOBY CEMECTPOBY PEUTHHTOBY OIIHKY, KA IEPEPaxOBYEThCS B OL[IHKHU 32 Ha-
MIOHAJIFHOIO K0k Ta mKainow ECTS.

VY Bunanky audepeHuiiioBaHoro 3ajiky IiJICYMKOBa CEMECTPOBA PEUTHHIOBA OLIIHKA, Iepe-
PaxoBYEThCA B OIIHKY 32 HAIlIOHAJIBHOIO IIKaJok0 Ta mKanor ECTS.

4.5. TTlincyMKoBa ceMecTpoBa peHTHHTOBA OIliHKA B 0anax, 3a HAI[lOHAJTHHOIO IIKAJIOK Ta IIKa-
oo ECTS 3aHocHTBCS 10 3aTIKOBO-€K3aMEHAIIMHOI BIIOMOCTI, HaBYaJIbHOI KapTKU Ta 3aJiKOBOi
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KHW)XXKU CTYJEHTA, HaNlpuKia, 1ak: 92/Biom./A, 87//1oope/B, 79//1oope/C, 68/3a006./D, 65/3a006./E

TOLLIO.

4.6. TlimcymKoBa pedTHHTOBA OIIHKA 3 MUCIUIUIIHA BH3HAYAETHCS K cepelHboapudmeTnyHa
OIliHKA 3 MiJICYMKOBUX CEMECTPOBHUX PEHTHHTOBHX OI[IHOK y Oanax (3 Ii€i TUCIUIUIIHU — 32 nepuiuti
ma Opyauii CEMECTPH) 3 HACTYITHUM 1i IEPEBEICHHSIM B OIIHKH 32 HAI[IOHATHHOIO MIKAIOKO Ta IITKAIO0

ECTS.
3a3HaveHa MiJICYMKOBA PEHTHUHTOBA OLlIHKA 3 JUCIHIUIIHU 3aHOCUTHCS 10 [lomaTky 10 auruio-
Ma.
(@ 03.02 - 01)
APKYHI NOINWPEHHS JOKYMEHTA
Kymu :
HJ\;QM nepeaHo Bﬁazii IL.LLb. orpumyBaua o H;inizqa [Tpumitku
PHM. (mipo3main) A TPuMY
_ (@ 03.02 — 02)
APKYII O3HAMOMJIEHHA 3 JOKYMEHTOM
No [Tignuc Jlara
HO_ [IpizBuie imM's T0-6aTbKOB1 03HaOMJIEHOT 03HaUOM- [Ipumitku
P ocolu JICHHS
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«Dizuka» ctop. 18319
(@ 03.02 - 04)

APKYIII PEECTPAIII PEBI3II

No . . ) . . BucnHoBoK mogo
[pizBuie im's mo-6aTbKOB1 [ara peBi3ii Ilignuc m H
op. aJIeKBaTHOCTI
(@ 03.02 - 03)
APKYII OBJIIKY 3MIH
Ne nucra (cTopinkm) Ilinmec
No ocoou, Jlara Jlara
N sKa BHECEHHS | BBEICHHS
3MIHU . . ARyibo- . .
3MiHEHOTrO 3aminenoro | Hosoro BHECJIA 3MIHHA 3MIHU
BaHOTO .
3MiHY
(@ 03.02 - 32)
Y3I'OJKEHHSA 3MIH
ITigmuc [nimianu, npi3Buile ITocanma Jlata
Po3po6HuK
V3romKkeHo
V3romKkeHo
V3romkeHo




CucremMa MEHEIKMEHTY SKOCTI.
Po6oua nporpama
HaBYAJILHOI JUCIUAIUIIHU
«Dizukay»

udp
JTOKyMEHTa

CMA HAY
PIT07.01.04-01-2021

ctop. 19319




