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BCTYII
PoGoua mporpama (PII) HaBuanpHoOi aucuuiulinn «ENEKTpOTexXHIUHI MaTtepianu» po3polieHa
Ha OCHOBI «MeETOOMYHUX PEKOMEHAAIINH 10 POo3poOieHHS 1 OQopMIIEHHS poOOUYoi Mporpamu
HABYAIILHOT MUCIUILUTIHA JEHHOI Ta 3a04HOi (hOpM HABYAHHSY, 3aTBEP/HKCHUX HAKA30M PEKTOpa Bij
29.04.2021 Ne 249/0n, Ta BiAMOBIAHMX HOPMATUBHUX JOKYMEHTIB.

1. MIOACHIOBAJIBHA 3AIIMCKA

1.1. Micue, MeTa, 3aBJJaHHS HABYAJIbHOI TUCIUILTiHH.

Micue gaHOi JUCHMIUTIHU B CUCTEMH MPOodeciitHOi miAroToBKU (HaxiBIls MOJATAE Y 3aCBOEHHI
TEOPETUYHUX OCHOB CYKYNHOCTI 3HaHb, 10 (OpMYIOTh aBlaliiHuN Npodias cydacHoro (axiBus B
oOmacti po3poOJieHHS HOBHMX 1 MOJEpHi3allii Ta eKCIUTyaralii ICHYIOYHMX CHUCTeM Y Traiysi
€JIEKTPOCHEPIeTUKH, EJICKTPOTEXHIKHU Ta €JIEKTPOMEXaHIKH.

MeTo0 HAaBYaJbHOI AUCHUILIIHM € (OpMYyBaHHS y 3/100yBadiB BHIIOI OCBITH 3HaHb,
YMIHb Ta HaBHYOK, sIKi 3a0€3MeUyI0Th PO3B’I3aHHS 1H)KCHEPHUX 3a/1a4, OB’ I3aHUX 13 3aCTOCYBaHHSAM
CJIEKTPOTEXHIYHUX 1 KOHCTPYKLIMHUX MarepiajiB MpH MPOEKTYBaHHI 1 TEXHIYHOMY OOCIyroByBaHHI
€JICKTPOMEXaHIYHUX CHCTEM, CJICKTPOYCTAaTKyBaHHS EJIEKTPUYHUX CTAHIIM, IMJICTAHINN, CUCTEM Ta
MEpexK.

3aBIaHHAMH HABYAJILHOI AUCHUILIIHHA €:

- OBOJIOJIHHS 3HAHHSAMH Kiacu]ikallii Ta MapKyBaHHS €JIEKTPOTEXHIYHUX Ta KOHCTPYKIIHHUX
Marepianis;

- BMIHHSI OOIPYHTOBaHO OOHMpaTH MOTPiOHI Marepiaqd BiANOBIAHO yMOBaM KOHCTPYIOBaHHS,
eKCIUTyaTallli Ta pEeMOHTY;

- BMIHHS aHaJi3yBaTW pe3yJbTaTH BIUIUBY EKCIUTyaTallifHUX Ta KIIMAaTHYHUX (aKTOpiB Ha
BJIACTUBOCTI €JIEKTPOTEXHIYHUX MaTePiaiB.

1.2. Pe3yabTaTH HABYaHHS, SIKi 1a€ MOKJIUBICTH JOCATTH HABYAJbHA THCHMILIIHA:

- 3HATH 1 PO3YMITH MPUHITUIIA POOOTH €IEKTPUIHUX CHCTEM Ta MEPEK, CHIIOBOTO OOJaHAHHS
CJIEKTPUYHUX CTAHI[M Ta MiACTaHIIH, MPUCTPOIB 3aXMCHOTO 3a3eMJICHHS Ta TPO303aXHUCTy Ta YMITH
BUKOPHUCTOBYBATH iX JJIsI BUPIIICHHS MPAKTHYHUX TTpo0sem y npodeciiiniii aismpaocTi (ITP1);

- 3HaTH 1 PO3YMITH TEOPETHYHI OCHOBH METPOJIOTIi Ta €JIEKTPUYHHX BUMIPIOBAHb, TPUHIUITH
po0OOTH MPUCTPOIB aBTOMATUYHOTO KEpyBaHHS, PEJICHHOr0 3aXUCTy Ta aBTOMAaTUKHU, MAaTH HaBUYKH
3MIMCHEHHSI BIAMOBIIHUX BHUMIPIOBAHb 1 BUKOPUCTAaHHS 3a3HAYCHHUX MPUCTPOIB MJS BHUPIMICHHS
npodeciiinux 3aBnans (I1P2);

- B3HATH TPUHIUNH POOOTH ENEKTPUYHUX MAIIWH, anapaTiB Ta aBTOMATH30BaHHX
€JICKTPOTPUBO/IIB Ta YMITH BUKOPUCTOBYBATH X JUIsl BUPIIIICHHS IPAKTUYHUX MPoOIsieM y mpodeciitHii
nistmeHOCTI (ITP3);

- 3IIACHIOBAaTH aHalli3 TPOIECIB B  EIEKTPOCHEPreTUYHOMY, €JIEKTPOTEXHIYHOMY Ta
€JIGKTpOMEXaHIYHOMY OOJIaJIHaHH1, BIAMOBIAHUX KoMIulekcax 1 cucremax (IIP7);

- obmpaTty 1 3aCTOCOBYBATH MPUIATHI METOIU JJIs aHANI3Yy 1 CHHTE3y €JCKTPOMEXaHIYHUX Ta
€JIGKTPOCHEPreTUYHUX CUCTEM 13 3ajaHnMu nokasHukamu (ITP8);

- 3HaXOJUTH HEOOXiHY 1H(OpMaLil0 B HAYKOBOTEXHIYHIH JiTeparypi, 6a3ax JaHUX Ta 1HIINX
JoKepenax iHgopmarlii, OIiHIOBAaTH i1 peleBaHTHICTh Ta 1ocToBipHICTH (ITP10);

- BUIBHO CIIJIKYBAaTUCS 3 MpodeciiiHuX mpobieM Aep)KaBHOIO Ta 1HO3EMHOI0 MOBAaMH YCHO 1
MMMCbMOBO, OOTOBOPIOBATH PE3yJNbTaTH MPOQECiiHOl MisTbHOCTI 3 (axiBIsIMH Ta He]axiBIsIMU,
apryMEeHTYBaTH CBOIO MO3HUIIIO 3 AUCKyciiHUX mutanb (ITP11);

- 3HaTH BHMOTHM HOPMATHUBHUX aKTiB, IO CTOCYIOThCS I1H)XXCHEPHOI isUIBHOCTI, 3aXHCTY
IHTENEKTYaJbHO1 BIACHOCTI, OXOPOHH Ipalli, TEXHIKK O€3MeKH Ta BUPOOHHUOI caHiTapii, BpaXxoByBaTu
ix mpu npuiiaaTTi pimens (ITP16);
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- pO3B’sA3yBaTH CKJIQJIHI CIIEIiai30BaHi 3a7a4i 3 MPOCKTYBaHHS 1 TEXHIYHOTO OOCITyrOBYBaHHS
€JIGKTPOMEXAHIYHUX CHUCTEM, E€JIEKTPOYCTATKyBaHHS EJIEKTPUYHHMX CTaHIIM, MiJCTAaHLIN, CUCTEM Ta
mepex (ITP17);

- BMITH CaMOCTII{HO BUMTHCS, ONTAHOBYBATH HOBI 3HAHHS 1 BJOCKOHATIOBATH HAaBUYKH pOOOTH 3
Cy4acHUM OOJaJHaHHSIM, BHUMIPIOBAJIBLHOIO TEXHIKOIO Ta MPHUKJIAAHUM IPOTrpaMHUM 3a0e3neYeHHIM
(ITP18);

- 3aCTOCOBYBATH 3HAHHS 3 HAaBUAIbHUX JUCHMILIIH MPUPOJHHUYOIO Ta 1HXKEHEPHOTO
CIpsIMyBaHHS Ha piBHI, HEOOXiTHOMY Ui pO3B’S3aHHS CKIAIHUX CHEI[lali30BaHUX 3a1ad 1
MPaKTUYHUX MPoOsieM y cdepl eHEPreTHYHOTO MEHEHKMEHTY, €JICKTPUYHOI 1HXKeHepii (B ToMy 4YuCi
Ha MANPUEMCTBAX aBiariiHoi nmpomucnosocti) (IP20);

- OBOJIOJIIHHS pOOOYMMH HABUYKAMH IMPAIIOBATH caMOCTIMHO (kBamidikaliitHa podora), abo B
rpymi (JabopaTopHi poOOTH, BKIIOYAIOYN HABMYKM JiIEPCTBA NMPU iX BUKOHAHHI), YMIHHS OTpUMATH
pe3yapTaT y paMKax OOMEKEHOTO dYacy 3 HarojocoM Ha mpodeciiHy CyMIIIHHICTh Ta
yHeMoxxJuBieHHs miariaty (ITP22).

1.3. KoMmneTeHTHOCTI, fIKi 1a€ MOKJIMBICTH 3100yTH HABYAJbHA TUCHMUILIIHA:

- 3IaTHICTh PO3B’A3yBaTH CIICIIAII30BaHI 3a7a4l Ta BUPIIIYBATH MPAKTHYHI TPOOIEMH i1 Yac
npodeciiiHol TisSUTBHOCTI y Taly3l eJIeKTPOCHEPreTHKH, EJIEKTPOTEXHIKA Ta €JIeKTpOMeXaHiku abo y
Mpolleci HaBYaHHs, 10 Nepeadadae 3acTOCyBaHHS TEOpId Ta METOMIB (I3UKU Ta 1HKEHEPHHX HAYK 1
XapaKTepU3yIOThCsI KOMIUIEKCHICTIO Ta HeBU3HaueHicTio yMoB (IK);

- 37JaTHICTH 710 aOCTPAKTHOTO MUCJIEHH:, aHami3y 1 cuaTe3y (3K1);

- 3IaTHICTh 3aCTOCOBYBATH 3HAaHHS Y NPakTUUHUX cuTyauisx (3K2);

- 3JJaTHICTH CIIJIKYBAaTHUCS JIEPKAaBHOIO MOBOIO SIK YCHO, Tak 1 mucbMoBo (3K3);

- 3IaTHICTH J0 MOIIYyKYy, 00poOJIeHHs Ta aHani3y iHpopmaii 3 pizHux mkepen (3KS5);

- 37aTHICTh BUSIBJISTH, CTABUTH Ta BUpinryBatu rnpodiaemu (3K6);

- HAaBUYKHM BUKOPHUCTaHHS iH(QOpMAIiitHUX 1 KOMYHIKaniiHUX TexHomorii (3K11);

- 37aTHICTH TUIaHYBaTH Ta yrpasisaTu yacoM (3K12);

- 3IaTHICTh puitMaTu o0rpyHTOBaHi pimenHs (3K13);

- 3JaTHICTh BUPINIyBAaTH MPAKTUYHI 3a7adi 13 3aJIy4eHHSIM METOJIB MaTeMaTWKH, (Di3uKH Ta
enekTpoTexHiku (DPK2);

- 3IaTHICTh BUPINIYBAaTH KOMIUJIEKCHI CITeIiali30BaHi 3a7a4i 1 MpakTU4YHI MpoOIeMHu, OB’ sI3aHi
3 poOOTOI0 ENEKTPUYHHUX CHUCTEM Ta MEPEX, eJICKTPHUYHOI YaCTUHU CTAHINK 1 MACTAHIINA Ta TEXHIKH
BHUCOKHX HanpyT (PK3);

- 3JIaTHICTh BHUPIIIyBaTH KOMIUIEKCHI CIIeLiaNi30BaHi 3a/1a4i 1 MpakTU4yHi npoOiaeMH, 1MoB’si3aHi
3 mpobjieMaMH METPOJIOTii, EJIEeKTPUYHUX BHUMIPIOBaHb, POOOTOI0 MPHUCTPOIB aBTOMATUYHOTO
KEepYyBaHHsI, pEJIEHHOTO0 3aXUCcTy Ta aBToMaTuku (PK4);

- 3IaTHICTh BUPINIYBAaTH KOMILJIEKCHI CITeIiali30BaHi 3a7a4i 1 MpakTU4HI MpoOeMHu, OB’ sI3aHi
3 poOOTOIO €JIEKTPUUHUX MAILIMH, allapaTiB Ta aBTOMAaTU30BaHOTO enekTponpusony (PKS);

- 3IaTHICTh BUPINIYBAaTH KOMILJIEKCHI CITeIiali30BaHi 3a7a4i 1 MpakTU4HI MpoOieMHu, OB’ s13aHi
3 mpobyieMamMu BUPOOHHUIITBA, TIepeiadl Ta po3noaiyieHHs enekTpuuHoi eHeprii (PK6);

- 3JaTHICTh PO3pPOOJATH TPOCKTH  EJICKTPOSHEPTeTHUYHOTO, EJICKTPOTEXHIYHOTO Ta
€JIEKTPOMEXAHIYHOTO YCTAaTKYBaHHS 13 JOTPUMAHHSAM BHMOT 3aKOHO/ABCTBA, CTAHAAPTIB 1 TEXHIYHOTO
3apaanHs (PK7);

- 37aTHICTh BUKOHYBaTH NpodeciiiHi 0OO0B’SI3KM 13 AOTPUMAHHSIM BHMOI' NPaBMJI TEXHIKH
Oe3IeKu, OXOPOHH Tparlli, BAPOOHWYOI CaHiTapii Ta OXOPOHH HaBKOJHUIITHKOTO cepenoBuiia (PKS);

- YCBIIOMJICHHS  HEOOXiIHOCTI MIABHMIICHHS €(QEKTHUBHOCTI  €JIEKTPOCHEPreTUYHOrO,
€JICKTPOTEXHIYHOTO Ta EJIEKTPOMEXaHIYHOTO YCTaTKyBaHHS (B TOMY YHCII Ha MiANPUEMCTBAX
aBiarfiinoi mpomucioBocti) (PK9);

- YCBIIOMJICHHSI HEOOX1THOCTI MOCTIHHO PO3IIMPIOBATH BJIACHI 3HAHHS MPO HOBI TEXHOJOTII B
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€JICKTPOCHEPIEeTHIII, EICKTPOTEeXHiIll Ta eaekTpomexanimi (PK10);
- 3/IaTHICTb ONEpPAaTHBHO BXXMBATH €(EKTHBHI 3aXOIM B yMOBaX HaJ3BHYAHHHUX (aBapiiiHHX)
CUTYyaIlill B €JICKTPOCHEPTETUIHHNX Ta eJeKTpoMexaHiunux cuctemax (PK11).

1.4. MiskaucuunjiiHapHi 3B’ I3KH.

Jlana mucnumiiHa 6a3yeThCsl Ha 3HAHHSIX TaKUX AUCIHMILIIH, K «Buma maremarukay, « Beryn
JIO0 CIEIIAIbHOCTI», «3arayibHa (i3uka», Ta € 0a3010 NI BUBYCHHS MOJAIBIINX IUCIMIUIIH, a caMe:
«EnextpuuHni cucreMu Ta Mepexi», «OCHOBH METpOJIOTii, €JEKTPUYHI BHUMIPIOBAaHHS Ta MpPHUIAIN»,
«EnekTpoMexaHidH1 IEpeTBOPIOBAY1 CIICKTPUYHOI €HEPTii» Ta 1HIITUX.

2. MIPOT'PAMA HABYAJIBHOI JJUCHUITJITHUA

2.1. 3micT HAaBYAJILHOI ANCIHILIIHA

HaBuaneHuii Marepian AUCHMIUIIHM CTPYKTYPOBaHMH 3a MOAYJABHMM [PUHIMIIOM 1
CKJIJIA€ThCS 3 OJIHOTO HAaBYaJIbHOTO Moayis, a came: Moayiab Nel «EjexkTporexHiyHi MaTepiaam»
AKI € JIOTIYHO 3aBEpPIICHOI0, BIJHOCHO CAaMOCTIHHOIO, IIUJIICHOK YacCTUHOIO HaBYaJIbHOI
JTUCIUILTIHA, 3aCBOEHHS SIKO1 mepeaodadae MpoBeASeHHS MOIYIbHOI KOHTPOJBbHOT poOOTH Ta aHami3
pe3yabTaTiB ii BUKOHAHHS.

2.2. MoayJyibHe CTPYKTYPYBAHHS TA iHTErPOBaHi BUMOIH 10 KOKHOT'0 MOIYJIsI

Mopnyas Ne 1 «EjekTpoTexHiuHi MaTepiaan»

InTerpoBani Bumoru moayJsi Nel:

Y pe3ynapTari 3acBOEHHS HABUAIBHOTO MaTepiany HaBualbHOro wmonayis Nel
«EaekTpoTexHiuHi MmaTepiajuw» CTyJIEHT IOBUHEH:

3unaru:

- (i3uuHy CYTHICTH SBHII, IO BiIOYBAIOTHCA B Marepiajax B yMOBaX eKCIUTyaTaiii, ixX
B3a€MO3B’ 30K 3 BIACTHBOCTIMU;

- OCHOBHI BJIACTUBOCTI 1 XapaKTEPUCTHUKH EJIEKTPOTEXHIYHUX Ta KOHCTPYKIIHHUX
MaTepiaiis;

- pe3yJbTaTH BIUIMBY EKCILUTyaTaliiHUX (haKkTOpIB HAa MaTepiadu €JEeKTPOCHEPTEeTUYHOTO,
CJIEKTPOTEXHIUYHOTO Ta €JIEKTPOMEXaHIYHOTO 00JIalHAHHS, BiIMOBITHUX KOMITJIEKCIB 1 CHCTEM.

Bmiru:

- BU3HAYaTH OCHOBHI XapaKTEPUCTHKHU €IEKTPOTEXHIYHUX 1 KOHCTPYKIIHHUX MaTepialis;

- OI[IHIOBATH MOBEAIHKY MaTepiaiB MiJl 1€ eKCIIyaTaiiHuX GakTopiB;

- oOrpyHtoBaHo  oOuparm  maTepianu s 3a0e3medyeHHs  Ipane3gaTHOCTI
€JIEKTPOCHEPTETUIHOTO, EJIIEKTPOTEXHIYHOTO Ta EJEKTPOMEXaHIYHOTO O0O0JIaHAHHS, BIAMOBIIHUX
KOMILJIEKCIB 1 CHCTEM.

Tema 1. Ilpeamer Ta cTpyKTypa HAaBYAIbHOI AMCHUILTIHA. BynoBa TBepaoro Tina.

3arajbHa  XapakTEPUCTUKA METaliB. ATOMHO-KpUCTajidyHa OyJaoBa, 3aKOHOMIPHOCTI
¢opmyBaHHS MeTaiB Ta cruiaBiB. [leekTn KpucTanigyHOi OyJ0BM MeTanliB: Kiacugikauis Ie(eKTiB,
XapaKTEPUCTUKAa TOYKOBUX Ta JNHIMHUX naedexTiB. AHI30TpOIs BJIACTHBOCTEH. MexaHiuHi
BJIACTUBOCTI MeTaliB 1 cruiaBiB. Buau nedopmanii. Mexanizm mnactuuHoi nedopmarii. BriactuBocti
MJIACTUYHO-Ae(OPMOBAHUX METAIIB.

Tema 2. Jlie1eKTPUKH TA iX OCHOBHI (pi3MKO-XiMiYHI BJACTHBOCTI.

Busnauenns pgienextpukiB. [3omsiiiini martepiamm. OCHOBHI €l1eKTpO(]i3uyHI BIACTHBOCTI
TeNEeKTPUKiB. MexaHi4Hi, TEIJIOBI BJIACTUBOCTI MI€NEKTPHKIB, CTIHKICTh M0 KOpo3ii. BuzHaueHHS
noysipu3antii. Bunm momsipuzartii. [ToHSATTS BiIHOCHOT AICNEKTPUYHOI MPOHUKHOCTI. 3ajeXHICTh
BIZTHOCHOI J1i€JIEKTPUYHOI TPOHUKHOCTI BiJl TEMIEpaTypH, YaCTOTH, HAIPYKEHOCTi, TUCKY, BOJIOTOCTI.
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PiBHsiHHA monsApu3amii. 3aieKHICTh BIHOCHOI IEIEKTPUYHOI MPOHUKHOCTI BiJl HEOTHOPITHOCTI
ckinaxy 1 OymoBH JieneKTpukiB. IIOHATTA eNEeKTPONpPOBIAHOCTI JieneKTpukiB. Di3uka CTPyMiB.
3aJIeKHICTh  €JIEKTPOIPOBITHOCTI TBEPAMX ICTEKTPUKIB BiJ TeMIEpaTypu, YacTOTH BOJIOTOCTI,
JOMIIIOK 1 JedekTiB. EnekTponpoBiAHICTh PIAMHHUX 1 Tra30MoMi0OHUX JieNeKTpUKiB. Brpatu eneprii B
JieeKkTpukax. Buau BTpart, X 3alIe)KHICTh BiJl TEMIEPATYPH 1 YaCTOTH. 3aJICKHICTh HAMPYTH MPo0OO0I0
BiJl YaCTOTH, TEMIIEPATypH, BoJorocTi. [Ipo0iii piguHHMX 1 TBEPAUX A1ETEKTPUKIB.

Tema 3. Kinacudikauis xiejieKTpukiB.

Knacudikarist TBepauX OpraHiYHUX JHENCKTPUKIB, IX BJIACTUBOCTI Ta 3aCTOCYBAaHHS.
Knacudikamiss TBepAuX HEOPraHIYHUX AJUEICKTPHKIB X BJIACTUBOCTI Ta 3aCTOCYBaHHsS. AKTHUBHI
JeNIEKTPUKH: CETHETOCNEKTPUKH, I’ €30€JIEKTPUKH, MIPOCNEKTPUKH, EJIEKTPUKH. PiIMHHI KpUCTaH.
Martepianu KBaHTOBOI TeXHIKH. PiIMHHI 1 ra30Moi0H1 T1eIEKTPUKH.

Tema 4. Kinacudgikanis Ta BJacTHBOCTI NPOBITHUKOBHUX MaTepiaJis.

[IpoBigHUKOBI Marepiaau: THOH EIEKTPOMpPOBiIHOCTI. [lpupoma  eneKTPONpPOBITHOCTI
npoBigHUKiB. OCHOBHI BIACTHBOCTI TMPOBIMHUKIB Ta 1X 3aleXHICTh B PI3HUX YHHHUKIB.
HannposigHicTe. BrummB Mar"iTHOTO MO Ha HAANPOBIAHICTH. BucokoTemmeparypHa MPOBIIHICTS.
Knacudikarist npoBiTHUKOBUX MaTepiajiB, iX BIJACTUBOCTI Ta 3aCTOCYBaHHS.

Tema 5. BuzHaueHHs1 HANMiBNPOBiTHUKIB.

BusHauenHs HamiBOpoBiAHHMKIB. BruimB 30BHIMHIX (AKTOPIB HAa  EIEKTPOINPOBIAHICTH
HamiBOpoBinHUKIB. JlromiHecueHuis. [IBa Tumu enexTpomnpoBigHocTi. Di3uKa eNeKTPONpPOBiAHOCTI.
Jlomimky B HamBIPOBIAHUKAX. TepMOEIEKTPUYHI SIBUIIA B HAIIBIPOBITHUKAX.

Tema 6. Kiacudgikanis Ta BJJacTUBOCTI HAMIBIPOBIAHMKOBUX MaTepiaiB.

HamiBnpoBigHuKOBI MaTepianu: ocHOBHI Bu3HadeHHS. Edektu 3eebeka, [lenbrhe. Edextn
Xoma, l'ana, ix cyTHicTh 1 mnpu3HaueHHs. Marepiamu tepmo- 1 (oTtopesucropis. Bapucropu.
Martepiamu BapuctopiB. Jlatumka Xoma. Martepiasm nmatuukiB  Xoma. [iogu. Tpanzucrtopw.
Tepmicropu. BIumMB €JIeKTPUYHOTO MOJIS HA KOHTAKT HAMiBIPOBIIHUK- HAIMIBIPOBITHUK . Brmus
CBITJIa Ha KOHTAKT HAaIIBMPOBIIHUK- HamBOpoBiMHUK. KoHTakT Meran- HamiBnpoBimHUK. OCHOBHI
BJIACTUBOCTI p-h nepexoay. AMop(dHI HamiBIPOBITHUKY.

Tema 7. Kinacudikauis Ta BJacTUBOCTI MATHITHUX MaTepiaJiB.

Knacudikamiss MarHiTHUX MarepiajgiB 3a MOBEIIHKOIO MarHiTHoMmy moii. [lpupona
dbepomarnetn3my. OCHOBHI BJIACTUBOCTI (hepomMarHiTHUX MarepianiB. [louaTkoBa Ta OCHOBHa KpHBa
HamarHiueHHs. [letns ricrepesucy. BTpatu eneprii B MOCTifHOMY Ta 3MIHHOMY MarHiTHUX MOJISIX.
MarniTonpoBin 3 TOBITpSHUM mpomixkkoM. Kracudikamiss mMarHiTHUX MaTepiaiiB. MarHiToM siki
Mmartepianu, iX BIACTMBOCTI Ta 3acTrocyBaHHA. CreriagbHi MarHiTHI Marepiajd, iX BJIACTUBOCTI Ta
3acTocyBaHHA. AMOpGHI MarHiTHI MaTepiajiu.

Tema 8. Komno3uniiini marepianau.

CtpykTypa KOMMO3UIIHHUX MaTepiamiB. Tomoyioriss TeTepOreHHHX CHUCTEM (KOMITO3UTIB).
Knacudikamiss KM: 3a marepianom marpumi (MaTepiaio3HaBUMN NPUHIIMIT); IO T€OMETPil apMyrOunX
€JIEMEHTIB; 32 CTPYKTYPOIO 1 pO3TallyBaHHSIM KOMIIOHEHTIB; 32 CXEMOIO apMyBaHHS (KOHCTPYKIIHHUHN
NPUHINIT); 32 METOJaMU OTPUMaHHS (TEXHOJOTIYHUI MPUHIINII); 33 IPU3HAYCHHSM (eKCIUTyaTalliifHui
npuHIMI). MeTaneBi, KepamidHi Ta TMOMIMEpHI MaTpuii. TepMopeakTHBHI Ta TEPMOILIACTUYHI
nojiMepu. MeTonu 3HMKEHHS TOPIOYOCTI MOJIIMEpHUX MarepianiB. IlepcnekTuBH 3acTOCYBaHHS
KOMITO3HIIITHUX MaTepialliB B aBiaOy TyBaHHI.

Tema 9. CyyacHuii po3BUTOK MaTepialo3HABCTBA.

OcHOBHI 1 JOTOMIDKHI MaTtepiajd 3 TMOJINIICHUMH BJIACTUBOCTAMU. HOBITHI Marepiaiu.
JucnepcHo-3MilIHEHI  KapOigocTalti. O6nacti  BukopuctanHsa  kapOimocrami.  Kepmern
(kepamikomMerasneBi maTepianm). [IpupoHi BOJIOKHHCTI KOMITO3UTH. METOH, 10 3aCTOCOBYIOThCS TS
CHPSIMOBAHOT KpHCTali3alii eBTEeKTUYHUX CIUIaBIiB (aHAJIOTIYHI METOJaM OTPHUMAaHHS MOHOKpPHUCTAIB:
bpumxmena, YoxpanbChKOro, 30HHOI TUIaBKK). PiBHOBakHI (aHOMaJIbHI) TBEpPJl PO3YMHHU.
VYnbTpanucnepcHi MaTepiany. 3HUKEHHS MaTepiaJOMICTKOCTI BUPOOHUIITBA.
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2.3. TeMaTHYHMI IVIAH.

OOcsr HaBYANTBLHUX 3aHATH (TOJI.)
Jenna ¢popma Jlenna gpopma
Ne Hassa Tei HaBYaHHS HaBYaHHS (CTH)
nop (TeMaTUYHOIO PO3ALTY) Ver fuei 3;1;}16T CPVer fuei 3;1;}16T cp
oro| . C |oro| .. C
1| 14 1| 14
1 2 314 5]16|7[8] 9110
Mopayab Nel «EnekTpoTexHiyHi MaTepiaam»
[IpeameT Ta cTpyKTypa HaBYAIBHOIT JUCITUTUTIHY. 3 cemecT 1 cemectp
L1 Bynosa tBepnoro Tina. 91212 |59 |2 2|5
12 IﬁeHCKTpI/IK'I/I Ta 1X OCHOBHI  (i3UMKO-XiMiuHi | 9 ) 2 |5 9 | o 2 |5
BJIACTHBOCTI.
1.3 | Knacudikarist 1ieneKTpUKiB. 9 |2 2 1519 |2 2 15
1.4 Knacp@il.(auiﬁ Ta  BJIACTUBOCTI  MpPOBIHUKOBHX |9 |2 | 2 |5 9 212 |5
MaTepiaiB.
1.5 | Bu3HaueHHs HamiBIPOBIIHUKIB. 912 1 2 |51912 2|5
16 Knacudikarmiss Ta BIAaCTUBOCTI HAMBIPOBIAHUKOBUX | 9 | 2 2 1519 |2 2 |5
' MaTepiais.
1.7 | Knacudikamis ta BIaCTHBOCTI MarHiTHUX MaTepiaisb. 912 | 2 |51]9 (2] 2|5
1.8 | Komno3utiiiHi MaTepiaiu. 102 2 619 |2 2 15
1.9 | CyyacHui#l po3BUTOK MaTepialo3HABCTBA. 511 - 1416 |1 - |5
1.10 | JlomamiHe 3aBHaHHS 8 | - - 8 | 8 - - 18
1.11 | MonynpHa KOHTpOJIbHA poboTa Nel 4 -1 1 3] -1-1]1-13
Ycboro 3a moayJsaem Nel 90 (17 | 17 |56 (90 |17 | 17 |56
Ycboro 3a HABYAJIbHOI M CHHILIIHOO 90 |17 | 17 |56 190 |17 | 17 |56

2.4. JlomamiHi 3aB1aHHA.

HaByanpHUM ITAHOM IUCIMILUTIHY Mepe10adyeHo BUKOHAHHS JOMAIHBOTO 3aBIaHHs. JloManine
3aBIAHHS 3 JUCHUIUIIHM BUKOHYETbCSA B TPETHOMY CEMECTpi, BIAMOBIAHO 10 3aTBEPKCHHX B
YCTaHOBJICHOMY MOPSAKY METOAMYHUX PEKOMEHIAITIM.

MeTo0 BHKOHAaHHS JOMAlIHHOTO 3aBIaHHS € WPHILNEIUICHHS 3700yBadaM BHUIIOi OCBITH
HAaBUYOK  MPAKTUYHOTO  BHOOpY  MarepiaiiB  €JIEeKTPOTEXHIYHOIO  TpPHW3HAYCHHS IS
€IIEKTPOCHEPTeTUYHOTO, EJIIEKTPOTEXHIYHOTO Ta eJIEKTPOMEXaHIYHOro OOJaJHaHHS, BIAMOBITHUX
KOMIUIEKCIB 1 CUCTEM.

HomamHe 3aBnaHHs Ha TeMy «OCHOBHI  XapaKTepUCTHKH  €JICKTPOTEXHIYHHX 1
KOHCTPYKI[IHHUX MaTepiaiiB Ta BOTHECTIMKICTh KOMITO3HUIIIHHUX MaTepialliBy.

BukoHaHHS TOMAaITHBOTO 3aBAAHHS € OJHUM 3 €TaliB TBOPYOrO 3aCTOCYBAHHS Ha TMPAKTHII
3HaHb, OJIEPKAHUX 3700yBa4aMH BHUIIOI OCBITH B YHIBEPCHUTETI Ta BAKJIWBHUM €TAarlOM 3aCBOEHHS
HABYAIILHOTO MaTepiany.

Bukonanus, opopMieHHs Ta 3/1ada JOMAalIHIX 3aBIaHb 3IMCHIOETHCS 3700yBavyaMu BHUIIOL
OCBITH B IHIUBIYaJIbHOMY MOPSIKY BIAMOBIAHO O METOAMYHHUX PEKOMEHIAIIIM.

Yac, moTpiOHUI UIsI BUKOHAHHS KOKHOTO JIOMAIIHHOTO 3aBJIaHHs, — 0 8 TOJIWH CaMOCTIHHOI
poGoTH.



udp CMS HAY
CucTteMa MEHEIKMEHTY SIKOCT. JOKyMEHTa PIT107.07.01-01-2023
Po6ouya nporpama
HABYAJIBLHOI JTUCIIUILTIHU
«EnmeKkTpoTexXHIuHI MaTepiam)

Crop. 913 13

3. HABYHAJIBHO-METOAUYHI MATEPIAJIM 3 JUCIUIIJITHA

3.1. MeToau HAaBYAHHSA

VY mporieci BUKIaiaHHs MaTepialy AUCUUIUTIHN Y MPOLECi MPOBEACHHS JNEKIIHHUX, MPAKTUIHUX
Ta IHIIUX BHUJIIB HaBUYAIBHUX 3aHSITHh 3aCTOCOBYIOTHCS MACHBHI CIIOBECHI METOIU (TTOSICHEHHS, JISKIIi1) 3
BUKOPHUCTAHHSAM KJIACHOI JIOIIKH Ta BiJleoMaTepiaiiB, akTUBHI MPAaKTUYHI METOIU (BIIPaBU) Ta METOIU
KOHTPOJTIO.

[Tpu BuKIIaAeHH] MaTepialy Ha JIEKIIsIX MOXE BUKOPHCTOBYBATHUCS MYJIbTUMEAIHHA TEXHIKA, IPH
pO3MIIsiAl 1 IPOBEACHHI MPAKTUYHUX 3aHATH MOXKYTh OyTH BHUKOPHCTaHI KOMIT IOTEpHA TEXHIKA IJIS
BUKOHAHHS MOUTYKOBO-aHAJITUYHUX POOIT 1 MPOBEICHHS PO3paxyHKiB Ta J1abopaTopHEe OCHAILICHHS.

JlekmiiiHi 1 MpaKTUYHI 3aHITTS MOXKYTh TPOBOJIUTHUCS B PEKUMI JUCTAHI[IHHOTO HABUAHHS.

3.2. PexoMeH10BaHa JiTepaTtypa

basoBa jireparypa

3.2.1. Mikocsauuk O.O., Jlabynenpr B.®D., ®enopuyk C.B. EnexkrpoTexHiuHi mMaTepiajiv: HaBd.
noci6on. K.: HAY, 2023.228 c.

3.2.2. Tpery6 M. L., PyGemns A. M., Xaxymna B. C. EnexrporexHiuHi MaTepianu: HaBYaJIbHHUI
nocionuk, bina Lepksa, 2020. - 60 c.

3.2.3. EnextporexHiuni Mmarepianu: JlabopatopHuii npaktukyMm. [EnekTpoHHui pecypc]: Hapu.
noci6. st cryn. crneuianbHocTi 141 «EnekrpoeHepreTuka, eleKTPOTEXHIKAa Ta eNEKTPOMEXaHIKay;
ykian.: B.M. Kupunenko, K.B. Kupunenko, M.O. bynsko — Enexrponni Texkcrosi nasi (1 daiin 9,727
Mobaiit). — Kuis: KIII im. Iropst Cikopebkoro, 2022. — 74 c.

3.2.4. JlpsixoB €.J]]. EnexkrpoTexHiuni marepianu. AKTHUBHI mienekTpuku, XapkiB: XHYMI iwm.
O.M. bekerona, 2019. — 29 c.

JonomixHa JiTepatypa

3.2.5. Bucokoc C.M., I'mymko IO.}O., Ky3niuenko B.M., Ilexoka M.B., Camxo B.O.,
Tepemenko T.M. OcnoBu marepiano3naBctBa. HaBuansuuii nocionuk. — Kuis: 'YPT, 2016. — 101c.

3.2.6. bab6ak B.Il. Konctpykmiiiai Ta ¢yHKkmionansHi marepianu. Yactuna 1. / B.I1. ba6ak, J[.®.
Baiica, C.®. ®dinonenko — Kuis: Texuika, 2003. — 344 c.;

3.2.7. Tapsxa B.M., Bopomaii B.I'., [IpsaxoB €.JI. Enexrporexniuni Mmarepianu. Enexkrpuuna
13ommanis. Xapkis: XHYMI', 2015. —43 c.

3.2.8. Kingpauyk M.B., Jlabynenr B.®., Kmumora T.C., Yepnum [.I'. Martepiano3HaBCTBO:
nigpyun. — K.: HAVY, 2012. — 492 c.

3.3. Inopmaniiini pecypcu B InTepuer

3.3.1. http://univer.nuczu.edu.ua/tmp_metod/924/MZTM_KONSP_LEK.pdf
3.3.2. http://docs.cntd.ru/document/gost-3443-87

3.3.3. http://docs.cntd.ru/document/gost-8233-56

3.3.4. https://urpc.ru/student/pechatnie izdania/004 704207998 Zaplatin.pdf
3.3.5. http://www.lib.nau.edu.ua/main/
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4. PEUTUHIOBA CUCTEMA OITHIOBAHHSI HABYTHUX
3JIOBYBAYEM BHUIIIOI OCBITH 3HAHb TA BMIHb
4.1. OuiHOBaHHSA OKPEMUX BHUIB BUKOHAHOI 3700yBaueM BHUIIOI OCBITH HaBYAJILHOI pOOOTH
31HCHIOETECA B Oaax BiAMmoBigHO 10 Ta0n.4.1.

Tabmuus 4.1
B Max KUIbKICTh OaliiB
u
" % Jenna ¢popma Jlenna dopma
HaBYAILHOI pOOOTH ABYAHHS HaBuAHHs (CTH)
3 cemecTp 1 cemecTp
Moayab Ne 1
«EnexTpoTexHiyHi MaTepianam
BukonaHHs 3aB1aHb HA 3HAHHS TEOPETUIHOTO MaTepiay 28 (cymapHa)
BukonanHs Ta 3axucT 7a00paTOpHUX POOIT 6 68 mab = 48
BukoHaHHS TOMaITHBOTO 3aBJAHHS 8 | 8
s Oonycky 00 BUKOHAHHS MOOYIbHOI KOHMPOJIbHO]
pobomu Nel 3000yeau euwgoi ocgimu mae Habpamu He| 50
MeHue
BukoHaHHs! MOy IbHOT KOHTPOJIbHOI poOoTH Nel 16
Yceboro 3a moayaem Nel 100 100
Ycboro 3a AMCHUILIIHOIO 100

3anikosa peiimunzoéa oyiHka BU3HAYAETHCA (B Oalax Ta 3a HAIIOHATHHOK IIKAJIO) 3a
pe3yiabTaTaMd BUKOHAHHS BCIX BHJIB HABYAJIBLHOI POOOTH MPOTATOM CEMECTPY.

4.2. BukoHaH1 BUM HaBYAIbHOI pOOOTH 3apaxOBYIOTHCS 3400yBady BHUILOI OCBITH, SIKIO BiH
OTPUMAaB 32 HUX TTO3UTUBHY PEUTHHTOBY OIiHKY. ([{omaTok 1)

4.3. Cyma peMTHHTOBUX OI[IHOK, OTPUMAaHUX 3100yBaueM BHIIOi OCBITH 3a OKpeMi BUAH
BUKOHAHOT HaBYAILHOI pOOOTH, CTAHOBHUTH MOTOYHY MOJYJIbEHY PEHTHHTOBY OIIHKY, SIKa 3aHOCHTHCS
JI0 B1JIOMOCTI MOJIYJIBHOTO KOHTPOJTIO.

4.4. IlincyMKOBa ceMeCTpOBa PEHTHHTOBA OIlIHKA MIEPEPAXOBYETHCS B OIIIHKY 32 HAIlIOHAJTLHOIO
mkaoro Ta mkanoro ECTS ([ogaTox 2).

4.5. TlimcymkoBa cemecTpoBa pPEHTHHIOBa OIliHKAa B 0ajax, 3a HAI[IOHAIBHOKO IIKAJIOK Ta
mkanoro ECTS 3aHocuThCs 10 3a1iKOBO-€K3aMEHAIIMHOI BIJJOMOCTI, HaBYAJIBHOI KapTKH Ta
1HIMBIIyaJTbHOTO HABYAIBHOTO IJIAHY CTYAEHTa (3aiKOBOI KHW)XKH), HANpHKIaJ, Tak: 92/Biom./A,
87//1oope/B, 79//loope/C, 68/3a006./D, 65/3a006./E To110.

4.6. [lincymkoBa peHTHHIOBa OLIHKA 3 JTUCIHMIUIIHM JOPIBHIOE MiJCYMKOBIH CEMECTpOBiii
pelTUHTOBIN oOwUiHII. 3a3HaueHa MiJCYMKOBAa PEHTHHIOBAa OLIHKA 3 JUCHUIUIIHA 3aHOCHUTBCS [0
HonaTtky m0 aumnioma.
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Jdoapatok 1

BinnoBigHicTh o1iHOK y 0aj1axX oOliHKAaM 32 HALIOHAJBHOK HIKAJIOK)
(peKkomenooeani 3Ha4eHns )

Ouinka y 6anax Ouinka 3a
HAI[IOHAJILHOIO
3 5 6 8 9 10 11 13 14 15 LLIKATION
3 4 5 6 7 8 9 9-10 | 10-11 | 12-13 | 13-14 | 14-15 Bigminzo
2,5 3 4 5 6 6-7 7-8 8 9 10-11 | 11-12 | 12-13 Jlobpe
2 2.5 3 4 4-5 5 6 6-7 7-8 8-9 9-10 9-11 3a10BIJIBHO
Orinka y 6anax OmwiHka 3a
HAI[IOHAJILHOIO
16 17 18 19 20 21 22 23 24 25 26 27 LLIKATION
15-16 | 16-17 | 17-18 | 17-19 | 18-20 | 19-21 | 20-22 | 21-23 | 22-24 | 23-25 | 24-26 | 25-27 Bigminzo
12-14 | 13-15 | 14-16 | 15-16 | 15-17 | 16-18 | 17-19 | 18-20 | 18-21 | 19-22 | 20-23 | 20-24 Jlobpe
10-11 | 10-12 | 11-13 | 12-14 | 12-14 | 13-15 | 13-16 | 14-17 | 15-17 | 15-18 | 16-19 | 16-19 3a10BLIEHO
Orinka y 6anax Orinka 3a
HALIOHAJILHOIO
28 29 30 31 32 33 34 35 36 37 38 39 LLIKATIO
26-28 | 26-29 | 27-30 | 28-31 | 29-32 | 30-33 | 31-34 | 32-35 | 33-36 | 34 -37 34-38 | 35-39 Binminao
21-25 | 22-25 | 23-26 | 23-27 | 24-28 | 25-29 | 26-30 | 27-31 | 27-32 | 28-33 | 29-33 | 29-34 Jobpe
17-20 | 18-21 | 18-22 | 19-22 | 19-23 | 20-24 | 20-25 | 21-26 | 22-26 | 22-27 | 23-28 | 24-28 3a10BLILHO
Orinka y 6anax OmwiHka 3a
HAI[IOHAJILHOIO
40 41 42 43 44 45 46 47 48 49 50 51 LLIKATIOHN
36-40 | 37-41 | 38-42 | 39-43 | 40-44 | 41-45 | 42-46 | 43-47 | 43-48 | 44-49 | 45-50 | 46-51 Binminao
30-35 | 31-36 | 32-37 | 32-38 | 33-39 | 34-40 | 35-41 | 35-42 | 36-42 | 37-43 | 38-44 | 38-45 Jlobpe
24-29 | 25-30 | 25-31 | 26-31 | 27-32 | 27-33 | 28-34 | 28-34 | 29-35 | 30-36 | 30-37 | 31-37 3a10BiJILHO
Orinka y 6anax OmwiHka 3a
HAI[IOHAJILHOIO
52 53 54 55 56 57 58 59 60 61 62 63 LLIKATION
47-52 | 48-53 | 49-54 | 50-55 | 51-56 | 51-57 | 52-58 | 53-59 | 54-60 | 55-61 | 56-62 | 57-63 Bigminao
39-46 | 40-47 | 41-48 | 41-49 | 42-50 | 43-50 | 44-51 | 44-52 | 45-53 | 46-54 | 47-55 | 47-56 JHoGpe
31-38 | 32-39 | 32-40 | 33-40 | 34-41 | 34-42 | 35-43 | 36-43 | 36-44 | 37-45 | 37-46 | 38-46 3a10BiJILHO
Orinka y 6anax OmwiHka 3a
HAI[IOHAJILHOIO
64 65 66 67 68 69 70 71 72 73 74 75 LLIKATION
58-64 | 59-65 | 60-66 | 60-67 | 61-68 | 62-69 | 63-70 | 64-71 | 65-72 | 66-73 | 67-74 | 68-75 Bigminao
48-57 | 49-58 | 50-59 | 50-59 | 51-60 | 52-61 | 53-62 | 53-63 | 54-64 | 55-65 | 56-66 | 56-67 JHoGpe
38-47 | 39-48 | 40-49 | 40-49 | 41-50 | 41-51 | 42-52 | 43-52 | 43-53 | 44-54 | 44-55 | 45-55 3a10BiJILHO
Ominkay Gamax OumiHka 3a
HAI[IOHAJILHOIO
76 77 78 79 80 81 82 83 84 85 86 87 LLIKATION
68-76 | 69-77 | 70-78 | 71-79 | 72-80 | 73-81 | 74-82 | 75-83 | 76-84 | 77-85 | 77-86 | 78-87 Bigminao
57-67 | 58-68 | 59-69 | 59-70 | 60-71 | 61-72 | 62-73 | 62-74 | 63-75 | 64-76 | 65-76 | 65-77 JHoGpe
46-56 | 46-57 | 47-58 | 47-58 | 48-59 | 49-60 | 49-61 | 50-61 | 50-62 | 51-63 | 52-64 | 52-64 3a10BiJIHO
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Jopatok 2

BinnoBigHicTh MiacyMKoBOI ceMeCTPOBOI PeliTHHIOBOI OL[IHKH B 0aJjiax
olliHIi 32 HAIOHAJLHOIO IIKAJI010 Ta mKajJow ECTS

. Omninka 3a Omninka 3a mkajgow ECTS
Ouinka B .
Ganax HAI[iOHAJILHOIO Oni I
HKAIO0 HiHKa OSICHEHHS
Binminno
90-100 Binminno A (BiAMIHHE BUKOHAHHS JIUIIIE 3 HE3HAYHOIO KUTBKICTIO
TTOMUJIOK)
82-89 B Jlyse rodpe
(BHIIIE CEPETHBOTO PIBHS 3 KUIbKOMA ITOMHJIKAMH)
Moodpe Jo6pe
75-81 C (B 3arasibHOMY BipHE BUKOHAHHS 3 TIEBHOIO
KUIBKICTIO CYTTEBUX TTOMHJIOK)
3anoBiIbHO
67-74 D e N .
. (HemoraHo, aJie 31 3HaYHOIO KUIBKICTIO HEJIOIKIB)
3ax0BiJILHO
OCTATHbO
60-66 E Hocrate .
(BUKOHAHHS 33JIOBOJIbHSIE MiHIMAJIbHUM KPUTEPISIM)
He3anoBinibHo
35-59 FX .
. (3 MOXJIMBICTIO TIOBTOPHOTO CKJIaJTaHHS)
He3anoBinibHo :
1-34 F He3anoBiibHO
(3 000B'SI3KOBUM TTOBTOPHUM KYpPCOM)




Cucrema MCHCIKMCHTY SIKOCTI.

Po6ouya nporpama

HABYAJIBLHOI JTUCIIUILTIHU
«EnmeKkTpoTexXHIuHI MaTepiam)

Iudp
JIOKYMEHTa

CMAHAY
PI107.07.01-01-2023

Crop. 1313 13

(@ 03.02-01)
APKYII NOIMMWPEHHA TOKYMEHTA
. Kynn .
Ne Nepe1aHo Hata IL.Lb. orpumyBaua Iimc [Tpumitku
OpUM. | , . . BHIaYl OTpUMYyBaua
(miapo3ai)
. (D 03.02-02)
APKYII O3BHAMOMJIEHHA 3 TOKYMEHTOM
Ne IMTigmuc Jara
oD I[Tpi3Buie im'st mo-6aTHKOBI 03HaNOMJIEHOT O3HailloM- [Tpumitku
p- ocobun JICHHS
) ) (@ 03.02-04)
APKYII PEECTPAIIII PEBI3II
No . . . . . BucHoBOK 1110710
nop. [IpizBumie im's T0-0aThKOBI [ara peBi3ii Ilignuc ANEKBATHOCTI
(@ 03.02-03)
APKYII OBJIKY 3MIH
o Ne nucra (cTopinkm) izmmc Jlata Jlata
- AHVIEO- ocoow, siKa BHECEHHSl | BBEJICHHS
3minenoro | 3amineHoro | Hosoro Baioro BHECJIA 3MiHY 3MIHU 3MIHH
(@ 03.02 -32)
V3I'OJKEHHSA 3MIH
[Migmuc [Himianum, npi3BuIie ITocana Jlata
Po3po6HuK
V3romkeHo
V3romkeHo
VY3romxeHo
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