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Po6oua mporpama HaB4YaJIbHOI AUCIHMIUTIHA « TeXHIYHA €EKTPOAMHAMIKAY JIJIs
OakanaBpiB cnerianbHocTi 104 «®i3uka Ta actpoHomis» / Har. TexH. yH-T.
«/IHinpoBchka nomitexHikay, kad. pizuku. — J.: HTY «1I1», 2024.

Po3po6uuk — norent ['oper B.M.

Po6oua nporpama periiaMmeHrye:

—MEeTy TUCIHILTIHH;

—pe3yJbTaTH HaBYaHHS;

—0a30Bi JUCIUILIIHH;

—00csr 1 po3nonia 3a GopMamMu OpraHizarlii OCBITHROTO MPOIECY Ta BUAAMHU
HABYAJIbHUX 3aHSTh;

—porpamy JUCIUILTIHY (TeMAaTUYHUH IJ1aH 32 BUAAMH HaBYAIbHUX 3aHSTH);

—QJITOPUTM OILIIHIOBAaHHS PIBHS JOCSTHEHHSA JTUCIHUIUIIHAPHUX pPe3yJbTaTiB
HaBYaHHA (LIKaJH, 3aCO0H, MPOLIEYPH Ta KPUTEPIi OL[IHIOBAHHS);

—IHCTpYMEHTH, 00JIa/IHaHHS Ta POrpamMHe 3a0e3MeUeHHS;

—pEKOMEH/IOBaHYy JIITEpaTypy.

PoGoua mporpama mpusHadeHa JuIs peajizaliii KOMIIETeHTHICHOTO MiIXO0Iy ITijT
yac IUTaHYBaHHS OCBITHBOTO TIPOIECY, BHKJIAJIAHHS JIUCIMIUIIHU, MIATOTOBKHU
CTYJICHTIB JO KOHTPOJBHUX 3aXO0/11B, KOHTPOJIIO MPOBAKEHHSI OCBITHHOT JISUIBHOCTI,
BHYTPIIIHBOTO Ta 30BHIIIHBOIO KOHTPOJIIO 3a0€3MEUEHHS SKOCTI BHIIOI OCBITH,
aKpeauTallli OCBITHIX MPOTrpaM y MEKax CHEeL1aJIbHOCTI.

[ToromkeHo pimeHHIM MeTOAWYHOI Kowmicli crmemianbHOCTi 104 Di3mka Ta
actponowmist (mpotokost Ne3 Bix 07.02.2024).



3MICT

1 META HABUYAJIBHOT IMCLIMTIIITHH ..ottt 4
2 OUIKYBAHI PE3VJIBTATU HABUAHHS .......ccviiiiiiie e 4
3 BABOBI IVCLIMIIIITHI ........viiiiieiit ettt sttt st e s et sseessbeesneeeteenneeenes 4
4 OBCAT 1 PO3MIO/IIJI 3A ®OPMAMU OPTAHIZALIT OCBITHHOI'O ITPOLIECY TA

BUJAMU HABUYAJIBHUX BAHSITD ....ooiiiiiiii ettt 7
5 I[TPO'PAMA JUCHUITJIIIHA 3A BUAAMU HABYAJIBHUX 3AHSTD........cocovviiieeeiee e 7
6. OLIIHIOBAHHS PE3VJIBTATIB HABUAHHIS .......c.ovii et 8
T 152 1 S PSP P R OPRPTPRPTPIN 8
O oo 1) 7 B k=T 10 T0) (55114 o) PP T VSRR 9
0.3 KPHITEPIT 1.ttt b ettt 10
7. IHCTPYMEHTH, OBJIAIHAHHS TA ITTIPOI'PAMHE 3ABE3IIEYEHHS .........cocovviiiiie, 13
8. PEKOMEH/IOBAHA JIITEPATYPA ...ttt 13



1 META HABUYAJIbHOI JUCHUILITHU

MeTra aUCHMILIIHM —

dbopMyBaHHS KOMIIETEHTHOCTEH MI0JI0 BMIHHS

3aCTOCOBYBAaTM  MaTeMaTHYHWN  amapaT  piBHAIHR MakcBema Ta  Teopii
nudepeHIiaTbHUX PIBHIHD B YACTUHHHUX MOXIJHUX JO OIKCY MPOIECIB Y CHCTEMax
nepeaayvi, 30KpeMa Takux, K XBHJICBIJ] Ta JOBTa JIHIS.

2 OUIKYBAHI PE3YJIbTATU HABYUAHHSA

Hudgp

3MicT

I[TPH1 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI ITOJIOXKEHHS 3arajbHOi Ta
TEOPETUYHOI (DiI3UKH, 30KpeMa, KIACUYHOI, PENATUBICTCHKOI Ta KBaHTOBOI
MEXaHIKM, MOJICKYJIApHOI (I3UKH Ta TEPMOIAMHAMIKH, €JIECKTPOMArHeTH3MY,
XBUJIBOBOI Ta KBAaHTOBOI ONTHKH, (I3MKM aToMa Ta aTOMHOTO spa s
BCTAHOBJICHHS, aHAJI3y, TJAyMauCHHs, TMOSICHEHHS W Kiacudikamii cyTi Ta
MEXaHi3MIB PI3HOMAHITHUX (I3UYHUX SBUII 1 MPOIECIB Uil PO3B'A3yBaHHS
CKJIQJITHUX CIEIiali30BaHUX 3aJa4 Ta MPaKTHYHUX IpoOseM 3 ¢i3uKd Ta/abo

ACTPOHOMI].

3 BA3OBI JUCLHUATLIIITHA

Ha3Ba qucoumiinn

3100yTi pe3y1bTaTH HABYAHHSA

d1 MaremaTuyHUN aHAaJi3

BMmiti 3actocoByBaTH 0a30BI MaTeMaTH4HI 3HAaHHA, SKi
BUKOPHUCTOBYIOThCSL Y (Di3UIll Ta acTPOHOMII: 3 aHAIITUYHOI
reomMerpii, JiHIAHOI anreOpw, MaTEeMaTHYHOTO aHaJi3y,
nudepeHIialbHUX ~ Ta  IHTeTPAJIbHUX  PIBHAHB, Teopii
HMOBIpHOCTEH Ta MaTreMaTHYHOI CTAaTUCTHKH, TEOpii Tpym,
METO/[IB MaTeMaTuyHoi (i3uKH, Teopii GyHKIIH KOMILJIEKCHOT
3MIHHO{, MAaTEMaTHYHOTO MOJICITFOBAHHSI.

Matu 0a30BI HaBUYKH TPOBEJICHHS TCOPETUYHUX Ta/abo
eKCTIEPUMEHTAIBHAX HAYKOBHX JIOCHIPKEHb 3 OKpEeMHUX
creuiaJbHUX  po3auliB  (izuku abo acTpoHOMii, 11O
BUKOHYIOTHCSl 1HJIMBIIyaJlbHO (aBTOHOMHO) Ta/abo0 y CKiajl
HayKOBOI T'pyIIH.

BwmiTn mutanyBatM  JOCIHIJKEHHS, OOWpaTH ONTUMAJIbHI
METOAM Ta 3aco0u  JIOCATHEHHS METH JOCIHIIKEHHS,
3HAXOAWTH IUISIXM PO3B'I3aHHS HAYKOBHX 3aBJaHb Ta
BJIOCKOHAJICHHSI 3aCTOCOBaHUX METO/IIB.

BMiTH ymopsAKOBYBaTH, TIYMAuuTH Ta Yy3arajlbHIOBATH
oJlepKaHi HAyKOBI Ta MpPaKTU4YHI pe3yiabTaTd, pOOUTH
BHCHOBKH.

Po3ymiTi 3B's130Kk (i3uku Ta/abo acTpoHOMIii 3 IHIIMMHU
IPUPOJTHUYMMHU Ta 1H)KEHEPHUMHU HayKaMH, OyTH 0013HaHUM 3
OKpeMHMH (BIAMOBIIHO [0 crHemianizaiii) OCHOBHUMH
MOHATTSAMU  MPUKIAIHOT  (I3UKH,  MaTepialo3HABCTRBA,
imKeHepii, ximii, Oioyorii TOIIO, a TaKOX 3 OKPEMHMH
00'ekTaMu (TE€XHOJOTIYHUMHU MPOIECaMU) Ta NPUPOTHUMHU
SBUILAMH, IO € TMPEAMETOM IOCHiPKeHHS IHIINX HayK i,
BOJHOYAC, MOXYTb Oynu mnpeaMeramu (pisuyHux abo
ACTPOHOMIYHUX JTOCIIKEHb.

3HaATH 1 PO3YMITH POJIb 1 Miciie (Pi3UKH, aCTPOHOMIT Ta THIITUX
NPUPOJHUYMX HAYK Y 3arajibHiid CHUCTeMi 3HaHb PO NMPHPOY




Ha3Ba nucnuniinm

3100yTi pe3yJbTaTH HABYAHHA

Ta CYCHUJIbCTBO, Y PO3BUTKY TEXHIKM W TEXHOJOTiH Ta y
(dhopMyBaHHI Cyd4aCHOTO HAYKOBOTO CBITOTJISITY.

3HaTH 1 PO3YMITH POJIb 1 Miciie (i3UKH, aCTPOHOMIT Ta IHIITUX
NPUPOJHUYMX HAYK Y 3aralibHil CUCTEMi 3HaHb PO MPUPOIY
Ta CYCHUJIBCTBO, Y PO3BUTKY TEXHIKM W TEXHOJOTH Ta y
(dhopMyBaHHI Cy4aCHOTO HAYKOBOTO CBITOTJISITY

Po3ymiTi Micne ¢i3uku Ta acTpOHOMIi y 3araibHiil cuctemi
3HaHb NP0 TIPUPOAY 1 CYCHUICTBO Ta y PO3BUTKY
CYCIIJIBLCTBA, TEXHIKH 1 TEXHOJIOT1H.

®2 Anrebpa Ta reomeTpis

BwmiTn 3actocoByBatM 0a30Bi MaTeMaTW4HI 3HAHHS, SKi
BUKOPUCTOBYIOTbCA Y (i3Il Ta acTpoOHOMIi: 3 aHATITHYHOI
reoMerTpii, JHIAHOT anreOpu, MaTEeMAaTHYHOIO aHali3y,
nudepeHIianbHUX — Ta  IHTETpaJbHUX  pIBHSAHB,  Teopii
HMOBIPHOCTEl Ta MaTeMaTH4HOI CTAaTUCTUKH, Teopili rpym,
METO/IB MaTeMaTH4HOi (i3UKH, Teopii PYHKIIH KOMIUIEKCHOT
3MIHHO1, MAaT€MaTUYHOT'O MOJIETIOBAHHS.

BMmiTH 1UtaHyBaTH  TOCHIIDKEHHS, OOWMpaTh ONTHMANbHI
METOIM Ta 3aco0M JIOCSTHEHHA METH  JIOCIHIiJKCHHS,
3HAXOAWTH IUISIXM PO3B'I3aHHS HAYKOBHX 3aBJaHb Ta
BJIOCKOHAJICHHS 3aCTOCOBAaHUX METO/IIB.

Posymiti 3B'S130K i3WKH Ta/ab0 acTpPOHOMIi 3 IHIIMMH
MPUPOJIHUYMMHU Ta 1H)KEHEPHUMHU HayKaMH, OyTH 0013HaHUM 3
OKpeMUMH (BIIMOBIIHO 110 creniamizamii) OCHOBHHUMH
MOHATTAMU  MPUKIAAHOT  (I3UKH,  MaTepialo3HABCTRBA,
iHXKeHepii, xiMmii, OioyoTii TOmO, a TaKOX 3 OKPEMHMH
o0'ekTamMu (TEXHOJIOTIYHMMH TIPOIIECAMH) Ta IPUPOJTHUMH
SBUIAMH, IO € MPEJAMETOM JOCIIPKCHHS IHIIMX HAyK i,
BOJHOYAC, MOXYTb Oynmu mpenmeramu (pisuyHux abo
ACTPOHOMIYHUX JTOCIIKCHb.

Maru HaBUYKM pOOOTH 13 CYYacHOIO OOUYHCIIIOBAIBLHOIO
TEXHIKOIO, BMITH BHUKOPHCTOBYBaTH CTaHAApPTHI MaKeTH
MPUKJIAIHUX MPOTPaM 1 MporpaMmyBaTH Ha PiBHI, TOCTATHbOMY
JUIsL peartizallli YMCeTbHUX METOJIB PO3B'A3yBaHHS (DI3MUHUX
3ajja4, KOMIT'FOTEPHOTO  MOJENIOBaHHSA  (QI3UYHMX  Ta
ACTPOHOMIYHUX SIBUILL 1 MIPOLIECIB, BUKOHaHHS
00YHCITIOBAIBHUX €KCIIEPUMEHTIB.

3HaTH 1 PO3YMITH POJIb 1 Micie Pi3UKH, ACTPOHOMIT Ta THIITNX
OPUPOJHUYMX HAyK Y 3arajibHiil CUCTeMi 3HaHb PO MPHPOY
Ta CYCHUIbCTBO, y PO3BUTKY TEXHIKM I TEXHOJOTIH Ta y
(bopMyBaHHI CydacHOT0 HayKOBOTO CBITOTJISY.

Po3ymitu Micue (i3uku Ta acTpOHOMIl y 3arajibHid CHUCTEMI
3HaHb NP0 TPUPOAY 1 CYCHUIBCTBO Ta y PO3BUTKY
CyCTUIbCTBA, TEXHIKU 1 TEXHOJIOTIMH.

@3 JludepeHuianbHi piBHAHHS

BMmiti 3actocoByBaTH 0a30BI MaTeMaTH4HI 3HaHHSA, SKi
BUKOPHUCTOBYIOThCSI Y (I3UI[l Ta acTPOHOMII: 3 aHAJIITUYHOI
reomerpii, JiHIHHOI anreOpu, MaTeMaTUYHOrO aHalizy,
mudepeHlialbHuX  Ta  IHTerpajibHUX  PIBHSAHb,  Teopil
HMOBIpHOCTEH Ta MaTreMaTHMYHOi CTAaTUCTHKM, TeOopii TIpym,
METO/IIB MaTeMaTuyHoi (13UKH, Teopli PYHKIIH KOMIUIEKCHOT
3MIHHO{, MAaTEMaTHYHOT'O MOJICITFOBAHHSI.

MaTti HaBUYKM pPOOOTH 13 CYYacCHOI OOUYHCIIOBAIBHOIO

5




Ha3Ba nucnuniinm

3100yTi pe3yJbTaTH HABYAHHA

TEXHIKOIO, BMITH BHKOPHUCTOBYBAaTH CTAaHJApTHI MaKeTH
NPUKIIAJHAX [IPOTPaM i MporpaMyBaT Ha PiBHI, JOCTaTHEOMY
JUIs pealtizailii YuceNlbHUX METOJIB PO3B'S3yBaHHS (i3UYHUX
3a71a4, KOMIT'IOTEPHOTO  MOJCNIOBAaHHA  (I3MYHUX  Ta
ACTPOHOMIYHHUX SIBUILL i MIPOIIECIB, BUKOHAHHS
00YHCITIOBAIBHUX €KCIIEPUMEHTIB.

BMiTH ymopsAKOBYBaTH, TIYMAuuTH Ta Yy3arajlbHIOBAaTH
oJIep)KaHl HAyKOBI Ta TIPAKTUYHI PE3yJIbTaTH, pPOOHUTH
BHUCHOBKH.

®9 EnexTpuka i MarneTu3m

3HaTH, PpO3YMITH Ta BMITH 3aCTOCOBYBaTH OCHOBHI
MOJIOKCHHS 3arajibHOi Ta TEOPEeTUYHOI (I3UKH, 30KpeMma,
KJIACUYHOI, PEJIATUBICTCBKOI Ta KBAaHTOBOI MEXaHIKH,
MOJIEKYJIIPHOT Gbi3uku Ta TEPMOMHAMIKH,
€JIEKTPOMAarHeTU3My, XBHJIBOBOI Ta KBAHTOBOi OITHKH,
¢bi3uKkK aTomMa Ta aTOMHOTO s7pa I BCTAHOBJICHHS, aHAMI3Y,
TIyMa4yeHHsl, OSACHEeHHs W Kiacudikallii cyTi Ta MexaHi3MiB
pi3HOMaHITHUX (PI3UYHUX SBHII 1 TPOIIECIB I PO3B'A3yBaHHS
CKJIQJIHUX CIHEIiaJli30BaHUX 3a7au Ta MPaKTUYHUX MpodsieM 3
¢bizuku Ta/ab0 acTpOHOMI.

3HaTH 1 pPO3YMITH EKCIIEPUMEHTAIbHI OCHOBU (DI3UKH:
aHaJli3yBaTH, ONMCYBATH, TIIYMAYUTH Ta TOSCHIOBATH OCHOBHI
eKCIIEPUMEHTAIbHI MIATBEPKEHHS ICHYIOUMX (hiI3MYHHX
TEOpi.

Matu 0a30BI HaBUYKM TPOBEJICHHS TCOPETUYHUX Ta/abo
eKCTIEPUMEHTAIBHAX HAYKOBHX JIOCHIPKEHb 3 OKpPEeMHUX
CIeliaIbHUX  po3aiIiB  (i3uku abo  acTPOHOMIi, IO
BUKOHYIOTHCS 1HAMBIyaJbHO (aBTOHOMHO) Ta/ab0 y CKiasui
HayKOBOI I'PYyIIH.

3HaTH 1 PO3YyMITH OCHOBHI BHUMOTH TEXHIKH OE3IEeKH IpH
NPOBE/IEHHI  EKCIEePUMEHTAIbHUX  JOCTIKEHb, 30KpemMa
mpaBuja poOOTH 3 TEBHUMHM BHJIaMH OOJaJHAHHA Ta
peUyOBMHAMH, TpaBuUia 3aXUCTy TNepcoHany Big  ail
PI3HOMAHITHUX YUHHUKIB, HEOE3NMeYHUX Ui  3J0pOB'S
JFOTHH.

3HaTH 1 PO3YMITH POJIb 1 Micie Pi3UKH, ACTPOHOMIT Ta THIITNX
MPUPOJHUYNX HAYK y 3arajibHii CUCTEMI 3HaHb MPO MPUPOTY
Ta CYCHUIbCTBO, y PO3BUTKY TEXHIKM I TEXHOJOTIH Ta y
(opMyBaHHI CydacHOI0 HayKOBOT'O CBITOTJISIY.

@6 OCHOBU BEKTOPHOTO 1
TEH30PHOT'0 aHali3y

Bmitu 3actocoByBatH 0a30BI MaTeMaTH4YHI 3HAHHS, SKI
BUKOPUCTOBYIOTbCA Y (Di3UIll Ta acTpOHOMIi: 3 aHATITHYHOI
reoMerpii, JiHIMHOI anredpu, MaTeMaTUYHOIO AaHaJi3y,
JudepeHIiaTbHUX  Ta  IHTErpajJlbHUX  pIBHSAHb,  Teopii
HMOBIpHOCTEl Ta MaTeMaTU4HOI CTAaTUCTUKU, TEOpii TIpy,
METO/IB MaTeMaTH4HOi (i3UKH, Teopii PYHKIIH KOMIIEKCHOT
3MiHHO{, MAaTEMaTHYHOTO MOJICITFOBAHHSI.

BmiTu TUTaHYBaTHM  OCHIIDKEHHS, OOUpAaTH ONTUMAaNbHI
METOAM Ta 3aco0M JIOCATHEHHS METH JOCIiKEHHS,
3HAXOAMTH IIUISIXM PpO3B'I3aHHS HAYKOBHUX 3aBJaHb Ta
BJIOCKOHAJICHHSI 3aCTOCOBAaHUX METO/IIB.

Po3ymiTi 3B's130Kk ¢i3uku Ta/abo acTpoHOMIii 3 IHIIMMHU
MPUPOJTHUYNMHU Ta 1H)KEHEPHUMHU HayKaMH, OyTH 0013HaHUM 3
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Ha3Ba nucnuniinm

3100yTi pe3yJbTaTH HABYAHHA

OKpeMHMH (BIAMOBITHO JO cCremiaizaiii) OCHOBHHMH
MOHATTSAMU  MPUKIAAHOT  (I3UKH,  MaTepialo3HAaBCTRBA,
imKeHepii, ximii, Oioyorii TOIO, a TaKOX 3 OKPEMHUMH
00'ekTamMu (TEXHOJIOTIYHMMH TIPOIIECAMH) Ta IMPUPOJTHUMH
SBUIAMH, IO € MPEAMETOM JOCHIPKCHHS IHIIMX HAyK i,
BOJHOYAC, MOXYTh Oynu mnpeameramMu (i3udHUX abo
ACTPOHOMIYHUX JOCIIIKEHb

4 OBCAT 1 PO3MOALI 3A ®OPMAMM OPTAHI3ALIIl OCBITHBOI'O
INPOLECY TA BUIAMU HABYAJIBHUX 3AHATDH

Po3noii 3a gopmamMu HAaBYAHHS, 200UHU

Buj = 3
HABMATBHHX & S AeHHa AeHHA CKOpO'ieHa 3aouHa
sapsTe | S | AYAMT. | caMocTifiHa | ayjuT. | CaMOCTiHHA | aymuT. | CamoCTiiHa
3aHATTS pobora 3aHATTS pobota 3aHATTS pobota
JIEKIIMHI 120 43 77
JabopaTopHi
IIPaKTUYHI 111 34 77
KoHTposbHi 9 9
3aX0JH
PA30M | 240 86 154
5 ITPOT'PAMA JUCHUILJITHA 3A BUJAMU HABYAJIBHUX 3AHATD
O0csar
Hludp Buau Ta TeMaTHKAa HABYAJIbHUX 3aHATH CKJIAI0BHX,
200UHU
JIEKIII 120
1. PiBusinHsa MakcBesia 17
@di3u4HI BEJIMYMHU, IO BXOAATH JI0 PIBHIHb MakcBena, iX
PO3MIPHOCTI
3anuc piBHAHb MakcBena
PiBHsIHHS HETIEPEPBHOCTI (3aKOH 30€peKEHHS 3apsTy)
Bekrop IloiiHTiHra T2 3aK0H 30€peKeHHs eHeprii
IToBeninka MoJIiB Ha TPAHUIN ABOX CEPEIOBHIIL
2. MeToJ KOMIJIEKCHUX aMILIITYy] 17
[TOHATTSI KOMITJIEKCHOT AMILIITY I CKaJISIPHOT Ta BEKTOPHOL
BEJIMYUHH
PiBHsHHS MakcBena Ui KOMIUIEKCHUX aMILTITYA y
MOHOXPOMaTHYHOMY BUIIAJIKY
3aKoH 30epexeHHS 3apsAIy sl KOMIUIEKCHUX aMIUTITY] Y
MOHOXPOMaTHYHOMY BHTIQJIKY
3aKoH 30epeXeHHs eHeprii A KOMIJIEKCHUX aMILTITY y
MOHOXPOMaTHYHOMY BHTIQJIKY
Cepenniii 3a nepioa Bektop IloitHTIHra B TepMiHAX KOMIUIEKCHUX
anMIIITY]L
MarepianibHi pIBHSHHS JUIS CEPEIOBUII 3 3cyBaMH (pa3 Mixk
IHAYKIISIMY Ta HAPY>KEHHOCTSIMU
Cepennst 3a nepiof MOTYKHICTh BTPAT €HEPrii eJIeKTPOMarHiTHOTO
TIOJISt
3. XBHJ1bOBe PiBHAHHS 17




Oo0car
HIudgp Buau Ta TeMaTHKAa HaBYaJbHHUX 3aHATH CKJIAI0OBHX,
200UHU

XBUJIHOBE PIBHAHHS
[T1ocka MOHOXpOMaTHYHA XBUJISL B HEOOMEKEHOMY ITPOCTOPi

4. 3B’A30K MiK IIOB3/10BKHMMH Ta MONePeYHMMH KOMIIOHEHTAMH 17
noJieil y HANpsIMHUX CHCTeMAax

5. Knacudikauisi XBuJib y HanpsAMHUX CHCTEMax 17
TEM—xBuni
TE—xBumi
TM—xBui
['6pumHi xBUITI

6. IlpsiMOKYTHMIi XBHJIEBI 17
['paHnYHI YMOBY JJI1 XBWJIb HA CTIHKAX XBUJICBOIY

TE—xBuJi y NpsIMOKYTHOMY XBHJICBOI1

TM—xBuJi y NIpsIMOKYTHOMY XBHJICBOI1

3arasibHi BIACTUBOCTI XBUJILOBOT'O MPOIIECY Y XBUIIEBOI Oe3 BTpaT 3
17IeaJTbHO MPOBITHUMH CTIHKAMU

7. /IBONIPOBO/I0BA IOBra JIiHisi 18
BuBenenns TenerpagHux piBHIHB

Heckinuenna Jsinist 6€3 BTpaT

HeckinuenHa JiHist 0€3 CIOTBOPEHHS

3amava rmpo BKIIIOUEHHS CKIHUYEHHOT JIiHi1, HAKOPOTKO 3aMKHEHOI Ha
OJTHOMY 3 KIHITIB

IMMPAKTUYHI BAHATTSA 111
1. Po3paxyHok mouiB Ta BekTopy [lolHTiHTa Ha OCHOBI PIBHSHB 37
MakcBerna Ta METOAY KOMIIEKCHUX aMIUTITY]T
2. Po3paxyHOK mapameTpiB MJIOCKHUX €JIEKTPOMArHITHUX XBUIIb Y 37
HEOOMEKEHOMY MTPOCTOPI
3. Po3paxyHok mapaMeTpiB XBHJILOBOT'O IMPOLIECY Y TNIOCKOMY 37
17I€IbHOMY XBHJIEBOJII
5. [IpoBeneHHnss Moy 1iB 9

PA3OM 240

6. OIHIOBAHHSA PE3YJIBTATIB HABUAHHSA

Ceptudikalris JOCATHEHb CTYIEHTIB 31MCHIOETHCS 3a JOIMOMOIOI IMPO30pHUX
MPOIIeTyp, IO TPYHTYIOTHCS Ha 00’ €KTUBHUX KPUTEPIAX BIAMOBIIHO 10 [lomoskeHHs
yHiBepcuteTy «IIpo oriHIOBaHHS pe3yNbTaTiB HABYaHHS 3/100yBauiB BUIIIOI OCBITHY.

JlocsirTHyTHU# ~ pIBEeHb ~ KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHHMX, IO
171eHTU(IKOBaHUM MMiJT 4Yac KOHTPOJBHUX 3aXO/lIB, BiIOOpaXkae pealibHUMl pe3ysbTar
HaBYaHHA CTY/ICHTA 3a JUCIHILIIHOIO.

6.1 HIkaan

OriHroBaHHS HaBUYAIBHUX JOCiITHEHb cTyAeHTIB HTY «JIIl» 3miiicHoeThCS 32
peritunroBoro (100-6abHO0) Ta IHCTUTYIINHHOIO IKanaMu. OcTaHHs HeoOX1aHa (3a
OQIIIAHOI0 BIACYTHICTIO HAIlIOHAIBHOI IIKAIHM) JJIi KOHBEpTaIii (TIepeBeICHHS)
OLIIHOK MOOUTbHUX CTYIEHTIB.




IHIkanu oyinrosanns naguanvHux oocsazuenv cmyoenmie HTY « /11D

PeiiTunrosa IncTuryniiina
90...100 BiaMiHHO / Excellent
74...89 nobpe / Good
60...73 3a10BUIBHO / Satisfactory

0...59 He3anoBUIbHO / Fail

Kpenutn HaBuanmbHO! TUCIUIUIIHU 3apaxOBYETHCS, SKIIO CTYACHT OTPHUMAaB
MIJICYMKOBY OIIIHKY He MeHme 60-tm  OamiB. Hmkua oOIllHKA BBaXXaeThCs
aKaJIeMIYHOI0 3a00ProBaHICTIO, 11O MiFJIATae JIKBiAalli BiamoBiaHO a0 IlonoxxeHHs
po opraxizailito ocBiTHbOro mporecy HTY «II».

6.2 3aco0u Ta npoueaypu

3MicT 3aco0IB JIarHOCTUKKA CHPSIMOBAHO HA KOHTPOJIb PIBHSA C(HOPMOBAHOCTI
3HaHb, YMIHb, KOMYHIKAIlli, aBTOHOMHOCTI Ta BIJMNOBIAAIBHOCTI CTYICHTa 3a
umoramu HPK g0 7-ro xkBamidikamiiiHoro piBHA i 4Yac JAEMOHCTpalli
pEraMeHTOBaHUX POOOYOI0 IPOTPAMOIO PE3yIbTaTiB HaBYaHHS.

CtyaeHT Ha KOHTPOJBHUX 3aX0JIaXx Ma€ BHKOHYBATH 3aBJIaHHS, OPIEHTOBaHI
BUKJIFOUHO Ha JIEMOHCTpAIlil0 JUCHUIUTIHAPHUX PE3YIbTATIB HABUYAHHS (PO3LI 2).

3aco0u J1arHOCTUKH, IO HANAIOTHCSA CTYJACHTaM Ha KOHTPOJIbHMX 3aX0Jax Y
BUTJISIAI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOT'O KOHTPOJIO, POPMYIOTHCS ILISXOM
KOHKpeTH3allli BHUXIJHUX JaHUX Ta CHOCOO0Y JIEMOHCTpaIli JUCHUILITIHAPHUX
pe3yNbTaTiB HABYAHHS.

Bunu 3aco6iB miarHOCTMKMA Ta TPOILEAYp OIHIOBAHHS Il MOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO TUCIUILIIHU TIOJIaHO HIDKYE.

3aco0u miarHOCTUKHU (KOHTPOJBHI 3aBJIaHHA) JIJISl TIOTOYHOTO Ta IMiJICYMKOBOTO
KOHTPOJTIO TUCIUTIIIHN 3aTBEPIKYIOTHCS Kaeaporo.

[lin 4Yac TOTOYHOrO KOHTPOJIKO JIEKIIMHI 3aHATTS OI[IHIOIOTHCS UISIXOM
BU3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJBHUX KOHKPETH30BAaHUX 3aB/JaHb. [[pakTH4HI
3aHATTS OILIHIOIOTHCS SKICTIO BUKOHAHHS 3aBAaHb i 4ac MPAKTUIHUX 3aHSATh.

3acoou diaznocmuxku ma npoyeodypu OUiHIB8AHHA

NOTOYHUH KOHTPO.Ib NIJICYMKOBHI KOHTPO.JIb
HapHaIbHe . 3acobu npoueaypu 3aC00HM JiarHOCTHKH npoueaypu
3aHATTA | AIarHOCTHKH
Jlexmii KOHTPOJIbHI BUKOHAHHS Kommnekcna BU3HAYCHHS
3aBJaHHS 3a 3aBJIaHHA M 4ac |KOHTPOIbHA poOOTa |CePEeTHBO3BAKEHOTO
KOXHOIO TEMOIO | JIEKI[1H (KKP) pe3yabpTaTy MOTOYHHUX
KOHTPOJIIB;




MpPaKTUYHI | KOHTPOJIBbHI BUKOHAHHS
3aBIaHHAg 3a 3aBJIaHb 1] 4ac
KO>KHOIO TEMOFO | TIPAKTHYHHUX
3aHSITh

abo BUKOHAHHS

IHAWBIAyaTbHE |3aBIaHb i Yac

3aBJIaHHS CaMOCTIMHOT
poboTH

SIKIO 3MICT TMEBHOTO BHUAY 3aHATH MiANOPSAKOBAHO JEKUIBKOM CKIIAJ0BUM
onmucy KBalidikallifHOrO PIiBHSA, TO IHTETpajbHE 3HAYCHHS OIIIHKH MOXKE
BU3HAUYATHCS 3 YypaxyBaHHSAM BaroBuX KoOe(illi€HTiB, M0 BCTaHOBIIOIOTHCS
BUKJIJaueM.

3a HasIBHOCTI PIBHS pe3yJbTaTiB MOTOYHUX KOHTPOJIB 3 yCIX BHUJIIB HAaBYAJIbHUX
3aHATh He MeHme 60 OamniB, MiJACYMKOBUN KOHTPOJIb 3IIACHIOEThCS O€3 ydacTi
CTYZCHTA [IUISIXOM BU3HAYCHHS CEPEIHbO3BAKEHOTO 3HAUCHHS MOTOYHHX OILIIHOK.

KinbkicTe koHKpeTH3oBaHux 3aBaaHb KKP moBuHHA BiANOBIIATH BIABEICHOMY
yacy Ha BUKOHaHHA. Kinbkicte BapianTiB KKP mae 3a0e3neuntu 1HAMBITYyaI13a1(io
3aBJIaHHA.

3navyeHHs oOImiHKM 3a BUKOHaHHS KKP BH3HauaeTbcsi cepeHbOIO OIIHKOIO
CKJIAJIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHUM.

[aTerpanbHe 3HaueHHs oOmiHKA BuKOHaHHA KKP Moxe Bu3Havatucs 3
ypaxyBaHHSIM BaroBHX KOE(QIIIE€HTIB, 110 BCTAHOBIIOETHCA Kadeaporo Juisi KOXKHOT
CKJIa710BOi onucy kBamidikaiiinoro pisasa HPK.

6.3 Kpurepii

PeanbHi pe3ynbTaTM HaBYaHHS CTYAEHTAa 1JE€HTU(IKYIOTbCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHUX MiJ YaC KOHTPOJIbHUX 3aXOJIB 32 JOMOMOTOI KPUTEPIiB, 110
OMHCYIOTh JTii CTyAEHTA I IEMOHCTpAIIil TOCATHCHHS PE3yabTaTiB HaBYaHHSI.

JIist  OLIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJl Yac TMOTOYHOTO
KOHTPOJIIO JICKIIMHUX 1 MPAKTUYHHUX 3aHSATh B SKOCTI KPUTEPIS BUKOPUCTOBYETHCS
KOE(IIIEHT 3aCBOEHHS, [0 aBTOMATUYHO aJanTy€ MOKa3HUK OIIHKHU JI0 PEUTUHIOBOI
KM

O; = 100 a/m,

€ @ — 4YUCIO TMpaBWJIBLHUX BIAMNOBIAEH a00 BUKOHAHMX CYTTEBUX OIEpalin
BIIMIOBIJTHO /IO €TaJIOHY PIIIEHHS; M — 3arajbHa KUIbKICTh 3allUTaHb a00 CyTTEBUX
ornepariii eTaJoHy.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKU, BU3HAUYEHI
HPK nna GakanaBpchKoro piBHS BULIOI OCBITH (ITOAAHO HUXKYE).

3acanvHi Kpumepii 00CACHEHHA pe3yibmamie HAGUAHHA
Jlna 6-20 keanighixkauiiinozo piens 3a HPK

Bumorn 10 3HaHb, yMiHb/HABHY0K, KOMYHiKAaLil, Iloka3Huk
BignmoBigajanpHOCTI i aBTOHOMIT OLIIHKH
3nanns
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Bumoru 10 3HaHb, yMiHb/HABUYOK, KOMYHIiKaLil, IMoxazuuk
BiagnmoBiZaJbHOCTI i aBTOHOMII OI[IHKH
— creniajaizoBaHi BiamoBiap BigMiHHA — IpaBHIIbHA, OOTPYHTOBAHA, 95-100
KOHIIETITyaJIbHi OCMHUCJICHA.
3HaHHS, 110 XapakTepu3ye HassBHICTb:
BKJIIOYAIOTh Cy4YacHi — CrHerniajizoBaHMX KOHIENTYyaJbHUX 3HAHb HA PiBHI
HayKOBI 37I00yTKH y HOBITHIX JOCSTHEHb;
cdepi npodeciiinoi — KpUTHYHE OCMHCJICHHS po0JeM y HaBYaHHI Ta/abo
nisutbHOCTI a00 npodeciiiHil TisITLHOCTI Ta HA MEXI1 MPEIMETHUX
rajysi 3HaHb 1 € rajysei
OCHOBOIO JUIA BiamoBiab MiCTUTB HE TPyOi MOMUIKHA a00 ONHUCKH 90-94
OpHUTIHAIEHOTO Binmosins npaBuiibHa, ajue Mae IEBHI HETOYHOCTI 85-89
MHCJICHHS Ta BinmoBine mpaBuibHA, ajge Mae IE€BHI HETOYHOCTI # 80-84
IIPOBEJICHHSA HEJOCTaTHHO OOTPYHTOBAHA
JOCIIII)KEHB, BinmoBine mpaBwiibHA, ajge Ma€ IEBHI  HETOYHOCTI, 74-79
KPHUTUIHE HEJOCTaTHHO OOTPYHTOBAHA Ta OCMHUCIICHA
OCMUCJICHHA . Binnosine ¢pparmentapHa 70-73
HP06HGM yraiyslTa | BingmoBigb JEMOHCTPYE HEYITKI YSBICHHS CTyIEHTa IPO 65-69
Ha MEKI rayseit 00’ €KT BUBUYCHHS
3HaHb PiBeHb 3HaHBb MIHIMAIBHO 33/10BLILHUN 60-64
PiBeHb 3HAHB HE3aIOBUTEHUN <60
Yminnsalnasuuxu
— coeriaiai3oBasi BinnoBiaps xapakTepusye yMiHHS: 95-100
YMiHHS/HABUYKU —  BUSBJISTH NPOOJIEMH;
PO3B’sSI3aHHS — (dopmymroBaTH rinoresu;
npobaeM, HeoOXiIHi — PO3B’s3yBaTH MPOOIIEMH;
JUTSL TIPOBEICHHS — OHOBJIFOBATH 3HAHHS;
JOCITIIKeHb Ta/a00 — IHTerpyBaTH 3HAHHS;
MIPOBAKCHHS — MPOBAJAUTHU IHHOBAIIIHY AiSUIbHICTB;
1HHOBAIIHOL — TPOBAJUTH HAYKOBY HISUTBHICTh
JIA7ABHOCTI 3 METOIO | BiAmoBinp XapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 90-94
PO3BUTKY HOBUX 3HAHHS B MPAKTUYHIN JTISTIHOCTI 3 HE TPYOMMU TOMIJIKAMU
3HaHb Ta MIPOLEAYP; | BiamoBine xapakTepu3ye yMiHHS/HaBUYKH 3aCTOCOBYBATH 85-89
— 3JaTHICTb 3HaHHS B TPaKTUYHIA [JiSUIBHOCTI, aie Mae TMeBHi
IHTETPYBATH 3HaHHS | HETOYHOCTI MPH peasizallii OJHiel BUMOIH
Ta pO3B’sA3yBaTH BinnoBige xapakTepusye yMIHHS/HABUYKH 3aCTOCOBYBATH 80-84
CKJIAJIHI 337141 y 3HaHHS B NOPAKTHYHIA JiIBHOCTI, ajge Mae MeBHi
HINPOKUX a00 HETOYHOCTI MPH peatizallii IBOX BUMOT
MYJIBTHAMCUMIUIIHA | BigmoBigk XapaKTephsye YMiHHA/HABHUKH 3aCTOCOBYBATH 74-79
PHHUX KOHTCKCTAX; 3HaHHS B TPaKTUYHIA [JiSUIBHOCTI, ajie Mae TMeBHi
— 3JIaTHICT HETOYHOCTI IIPH pealtizallii TpbOX BUMOT
pO3B’sA3yBaTH BinnoBige xapakTepusye yMIHHS/HAaBUYKH 3aCTOCOBYBATH 70-73
NpOONeMH Y HOBUX | 3papHs B NPAKTHYHIA  JisSMBHOCTI, ame Mae IeBHi
abo HesHaioMUX HETOYHOCTI IPU peaizaiii YOTUPbOX BUMOT
CCpe/loBHIIIax 3a BinnoBige xapakTepu3ye yMiHHS/HAaBUYKH 33aCTOCOBYBATH 65-69
HasBHOCTI HETIOBHOI | 3yayns B MPaKTUYHIA JiSTTBHOCTI IPU BUKOHAHHI 3aB/IaHb
abo oOMexeHol 32 3pasKoM
iH(popMmarii 3 BinnoBine Xapakrtepusye yMiHHSI/HaBHUYKH 3aCTOCOBYBATH 60-64
ypaxyBaHH;IM _ | 3HaHHA TIpM BMKOHAHHI 3aBJaHb 3a 3pa3koM, ane 3
aCIEeKTiB COIANBHOI | perouHOCTIME
Ta €THYHOI PiBeHb yMiHB/HABUYOK HE3I0BLILHHUI <60

11




Bumoru 10 3HaHb, yMiHb/HABUYOK, KOMYHIiKaLil,
BiagnmoBiZaJbHOCTI i aBTOHOMII

IMoxa3znuk
OLIIHKH

BIJIITOBIJAJIBHOCTI

Komynikauisn

— 3po3yMiJie i
HEJBO3HAYHE
JIOHECCHHSI BIIACHUX
3HaHb, BACHOBKIB Ta
aprymeHTarii 1o
(baxiBIiB i
HedaxiBIliB,
30KpeMa JI0 0ci0, siKi
HABYAIOTHCS

3p0o3yMUTICTh BiAMOBIAl (IOTIOBi).
Moesa:
— TIpaBUJIbHA;
—  YHCTA;
— sCHa;
—  TOYHA;
— JIOTiYHa;
— BHUpa3HQ,
— JIaKOHIYHA.
Komynikayivuna cmpamezis:
— TIOCJIIJIOBHUM 1 HECYNIEPEUIUBHUIA PO3BUTOK TYMKH;
— HAasIBHICTbH JIOTIYHUX BIACHUX CY/KCHbD;,
— JIOpeyHa apryMeHTaIlii Ta ii BiAoBiJHICTb
B1JICTOIOBAaHUM I10JI0KEHHSIM;
— TMpaBUJIbHA CTPYKTYpa BIAMOBII (IOMOB1I1);
— TNPaBUIBHICTH BIAMOBIJCH HA 3aIIUTAHHS;
— J0peYHa TeXHiKa BiJIMOBIJeH Ha 3alIMTaHHS;
— 3JaTHICTh POOUTH BHCHOBKH Ta (hOPMYITIOBATH
MIPOTIO3HILIT;
— BHUKOPHCTaHHS IHO3€MHHX MOB Yy podeciiHiit
ISIBHOCTI

95-100

JlocTaTHsl 3pO3yMiNiCTh BiAMOBIAL (IOTOBiAi) Ta TopedHa
KOMYHIKaIliiiHa cTpaTeris 3 He3HAYHUMH XUOaMu

90-94

JloOpa 3po3yMiNicCTh BIAMOBIAI (AOMOBIAI) Ta JOpedYHa
KOMYHIKaI[iliHa cTpaTeris (CymMapHO HE peaii3oBaHO TPHU
BHMOTH)

85-89

Jlobpa 3po3yMmimicTh BiAMOBiAI (JOMOBiNI) Ta JOpeYHa
KOMYHIKaI[liiHa cTparerii (CymMapHO HE peajli30BaHO
YOTUPHU BUMOT'H)

80-84

JloGpa 3po3yMiNmicTh BIAMOBIAI (AOMOBiAI) Ta JOpedyHa
KOMYHIKaI[iiiHa cTpareris (CyMapHO HE peajli30BaHO I’ SITh
BHMOT)

74-79

3a10BUIbHA 3pO3YMUIICTh BIAMOBIL (OMOBIAL) Ta I0peyHa
KOMYHIKaIliliHa cTparteris (CymMapHO He peaji30BaHO CiM
BHMOT)

70-73

3amoBiIbHA ~ 3pO3YMINICTh  BIAMOBIAI  (IOMOBiAI) Ta
KOMYyHIKaIliiiHa cTpareris 3 xubamu (CymapHo He
peasti3oBaHo JIeB’ATh BUMOT)

65-69

3a/oBUIbHA  3pO3YMITICTh  BIAMOBAI  (7IOMOBiNi) Ta
KOMYHiKalliiiHa crTparerii 3 xubamu (CyMapHo He
peasizoBaHo 10 Bumor)

60-64

PiBenn komyHiKallii He3aJOBUIHHUIA

<60

Bionoegioanvnicme i aemonomin

— yMpaBIiHHS
pobounmu abo
HaBYAIbHIMU
rpoLecamu, siKi €
CKJIaTHUMH,

BigMiHHE BOJOAIHHSA KOMIIETEHIISIMU:
— BUKOPHWCTAHHS MPUHIIMAITB Ta METOIIB OpraHi3aIii
IISIIBHOCTI KOMaHIH;
— e(eKTUBHUHN PO3MO0/1J1 HOBHOBAXEHb B CTPYKTYP1
KOMAaH/IH;

95-100
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Bumoru 10 3HaHb, yMiHb/HABUYOK, KOMYHIiKaLil, IMoxazuuk
BiagnmoBiZaJbHOCTI i aBTOHOMII OI[IHKH
HerepeadadyyBaHUM — TIATPUMKA BPIBHOBOKEHHUX CTOCYHKIB 3 YJ€HAMU
1 Ta MOTPEOYyIOTh KOMaH¥ (BiJMOBIAABHICTH 32 B3a€EMOBITHOCUHH);
HOBHUX CTPATErYHUX —  CTPECOBHTPHUBAIICTB;
MiAXOIB; —  CcaMOperyJIsllis;
BIJIIIOBIAAJIBHICTE 3a — TpPYJOBa aKTUBHICTh B €KCTPEMAJILHUX CUTYaIlisX;
BHECOK /10 — BHCOKHI1 piBEHb OCOOHCTOTO CTaBJICHHS JI0 CIIPABH;
npodeciiHuX 3HaHb — BOJOJIHHSA BCIMa BHAAMU HAaBYAJILHOI MISIIBHOCTI;
1 MpaKTHKH Ta/abo — HaJIeXHHHA piBeHb (yHJAMEHTAIbHUX 3HAHb;
OI[IHIOBAHHS — HaJCKHHH piBeHb CHOPMOBAHOCTI
pe3yNbTaTiB 3araJlbHOHABYAILHUX YMiHb 1 HABUYOK
TISILHOCTI KOMaH | YIIEBHEHE BOJOJIHHS KOMIIETCHI[SIMA BiAMOBIAAIBHOCTI i 90-94
Ta KOJEKTHUBIB; aBTOHOMII 3 HE3HAYHNMHU XHOaMHU
3aTHICTh Jobpe BOJIOAIHHSA KOMIETEHIIIMH BiJIIOBIIATBLHOCTI 1 85-89
IIPOJIOBKYBAaTH aBTOHOMIi (He peasi3oBaHoO JIBi BUMOTH)
HaBYaHH 3 Jlobpe BOJIOAIHHSA KOMIETEHIIIIMH BiJIIOBIIAJIBLHOCTI 1 80-84
BHCOKHMM CTYIICHEM | aBTOHOMIi (HE peai30BaHO TPH BUMOTH)
aBTOHOMIT Jlobpe BOJIOAIHHSA KOMIETEHIISIMH BiJITOBIIAJIBLHOCTI 1 74-79
aBTOHOMII (HE peayi30BaHO YOTHPH BUMOTH)
3a0BlILHE BOJIOMIHHS KOMIIETEHIISIMU BIAMOBIAAIbLHOCTI 1 70-73
aBTOHOMIi (HE peasi30BaHo 11’ Th BUMOT)
3a/10BUILHE BOJIOMIHHSA KOMIIETEHIISIMU BIIIOBINAIBHOCTI 1 65-69
aBTOHOMIi (HE peasTi30BaHo MIICTh BUMOT)
3a/10BUILHE BOJIOMIHHSA KOMIIETEHIISIMU BIIIOBINAIBHOCTI 1 60-64
aBTOHOMIi (piBeHb (hparMeHTapHUIN)
PiBeHb BiANMOBIAAILHOCTI 1 aBTOHOMIT HE3aJ0BIILHHI <60

7. IHCTPYMEHTU, OBJIAJITHAHHS TA ITIPOI'PAMHE 3ABE3IIEYEHHS
Cucrema gucranmiiaoro Hapdanus HTY JII1.

8. PEKOMEH/IOBAHA JIITEPATYPA
1. B. M. T'opes, «Texuiuna enexkrpoaunamika. HaBuansauit [loconnky, JHimnpo,

HTY AII, 2019, 91 c.

2. B. M. T'opeB, «TexHiuna enekTpoauHamika. MeTogudHi pekoMeHali 10
MPaKTUYHUX 3aHATH Ta JJAOOPATOPHHUX POOIT 3 MUCHUIUIIHU IJisi OakajaBpiB ramysi
3HaTh 17 EnekTpoHika Ta TenekomyHikamii», {uinpo, HTY JII, 2019, 43 c.

3. 0.0. Hpobaxin, I1.}O. Cantukos, «Enexrpomnnamika HBY», /(ninpo: PBB
JIHY, 2015. — 88 c.
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HaBuanbHe BuIanas

POBOYA ITPOI'PAMA HABYAJILHOT AUCIHATIIIHA

«TexHiuHa eNeKTpoAMHAMIKaY JiJisd OaKalaBpiB
cnemianbHoCTi 104 «®Di3uKa Ta acTpOHOMIS

Po3po0Onuk: B’auecnaB MukonaitoBuu ['opes
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