MIHICTEPCTBO OCBITU I HAYKU YKPATHHU
3AXIIHOYKPATHCHKHUU HALIIOHAJIbHUM YHIBEPCUTET
®AKYJIbTET KOMITIOTEPHUX IHOOPMALIIMHUX TEXHOJIOI' T

\3 BEPJDKYIO
ITpgpekiop 3 HAyKOBO-

3ATBEPJDKVYIO

eKTOP HaBYAJIbHO-HAYKOBOI'O
1H BITHIX OCBITHIX TE€XHOJIOTi]
Casrocnas [TMTEJIb

[13 2

2024 p.

POBOYA ITPOI'PAMA

3 qucruruiing «Di3uKa»

CTYIIHb BHILOI OCBITH — OaKaiaBp

raimysb 3HaHb — 12 “Indopmartitiai TexHoorii”
cnenianpHocTi — 122 , KoM’ roTepHi Hayku
OCBITHBO-TIpodeciiiHa nmporpama — ,,IlITyunuii iHTeNeKT”

Kadgeapa kommn’orepHoi iHKeHepii

®opma Kypc| Ce- Jlex- | JIabopar. | IPC Tpe- CPC Pazom 3aik, [,

HaBUYaHHS MecTp ui, 3aHATIA | (roiL.) | HiHr (rox) (ron.) cemecTp | cemectp
(rom.) (rom.) 1

Jlenna 1 2 30 30 4 8 78 150 - 2

3aouyHa 1 2 8 4 - - 138 150 - 2

Tepuomias — 3YHY
2024



PoGoua mnporpama ckiageHa Ha OCHOBI  OCBITHBO-TIpO(eciiHOI Mporpamu
«lTy4Hunil 1HTENEKT» MIArOTOBKM OakaimaBpa rainy3i 3HaHb 12 “Indopmariiini
TexHosorii” cnemianbHocTi 122 «Komm'tioTepHi Hayku», 3arBepjpkeHoi BueHoro
panoro 3YHY (nporokosn Ne 11 Bix 26 yepsus 2024 p.).

Pobouy nporpamy ckiaB K.T.H., JoueHT kadeapu Kl Irop ITA3JIPIN

Poboua nporpama 3arBepmkeHa Ha 3acifiaHHi KadeApud KOMITIOTEPHOT iHXEHepIl,
nporokos Ne 1 Bijt 26 cepnins 2024 p.

3aBimyBau kadeapu Jlecs JIYBYAK

Posrisinyro Ta cxBasieHO rpynoro 3abesneueHHs creuiaibHocTi ,,Komm’roTepHi
nayku”, mpotokod Ne 1 Bijx 30 ceprniast 2024 p.

['onoBa rpynu . . p
3a0e3MeUeHHS CIeiaTbHOCTI,

JI.T.H., podecop W Mupocias KOMAP

["apaHT ocBiTHBO-TIpOGECiHHOT TpoTpamMu
«llITy4Huit iHTEIEKT» y
K.T.H., JTOLIEHT C_ [

-

7~ Bacunp KOBAJIb



CTPYKTYPA POBOYOI IIPOI'PAMU HABYAJILHOI JUCHULITLIIIN

"OIBUKA"
Onuc gucoumuiing "®izuka"
Jucrumuiina — l'anmy3sb 3HaHb, XapakTepucTuka
diznuka CHCLIaIBHICTh, CTYIIHD |HABYAIBHOI JUCLHILIIHA
BHIIIOi OCBITH
KinpkicTs er;[HTiB ECTS — 5 | I'anmy3b 3HaHb: OO00B’A3K0Ba IUCIHUILIIHA
12— IadopmarliiiHi UKy npodeciitHoi
TEXHOJIOT1], IMATOTOBKH
Moga HaBYaHHS -
YKpalHChbKa
Kinekicts 3amikoBux momynis|  Crenianbuicts — Pk MiAroTOBKH:
_5 122 ,,Komm’rotepHi | /Jenna — 1
Hayku 3aouna —1
CemecTp:
/lenna — 2
3aouna — 2
KinpKicTh 3MICTOBUX MOJIYJIiB Jlexuii:
_3 /[enna — 30
3aouna — 8
JlabopartopHi 3aHATTA:
lenna — 30
3aouna —4

3aranbHa KinbkicTh rogun —|CTymiHb BHIIOI OCBITH — CaMocTiiiHa po6oTa:

150 Oakanasp. Tenna — 78
3aouna — 138
Tpeninr — 8 rox
[HmuBiTyamsHa poboTa:
Jlenna — 4 rog.
TwKHEBUX T'OIUH: Bupg mincymkoBoro
neHHa Gpopma KOHTPOJTIO — €K3aMEH
HaBYaHHS:
10 rox., 3 HUX ayauTOpHUX — 4
TOJI.

2. MeTa ¥i 3aB1aHHA BUBYEeHHA aucouIiLting "®dizuka"

2.1. MeTa BUBYUEHHS AMCHHUILIIHA
Meroto BuBYeHHS aucIMIUTIHA “Di3uka” € ¢GopMyBaHHS y CTYACHTIB JOCTaTHBO
IIMPOKOI MIJATOTOBKH B Tay31 (i3UKH, OBOJOIHHS (DyHIAMEHTATLHIUMH TIOHSATTSIMH, 3aKOHAMU
1 TEOpisIMM KJIACUYHOI Ta cydacHOi (i3uku, 110 3a0e3rneuye iM e(eKTHBHE OMaHyBaHHS
CHellaIbHUX AUCUUIUIIH 1 MOAAJbITY MOXKIIUBICTh BUKOPUCTAHHS HOBUX (DI3MYHUX MPUHIIMIIIB Y
ray3i iHpopMaIiiHUX TEXHOJIOTIH.

2.2 3aBaaHHS BUBYECHHS JUCHMILTIHA

3aBOaHHSM BUBUEHHS (PI3UKH €:

1. Jlatu cTyneHTaM TEOpeTUYHI 3HAHHS 3 OCHOBHUX (yHJAaMEHTaJbHUX IOHSTH
KJIACUYHOT Ta Cy4acHOT (p13UKH.



2. Hapuntu cTyneHTIB MeToAaM Ta HaBWYKaM PO3B‘SA3yBaHHS KOHKPETHHMX 3a/ad Ta
O3HAMOMJIEHHS 1X 3 Cy4aCHOIO HAYKOBOIO Ta OOUHCIIOBAIBLHOIO TEXHIKOIO.

3. CdhopmyBaTH y CTYy/ICHTIB MaiOYTHLOTO CBITOIJISA Ta cydacHe (pizuune mucieHHs. Lo
3aa4y CIiJ po3NIAgaTH SIK 0a30By 4YacTUHY MIITOTOBKM MAalOyTHBOTO CIEIlaicTa 3
1HGOpMaIIHHUIX TEXHOJIOTIH.

B pe3ynbTaTi BUBUEHHS JUCHUIUIIHU CTYJIEHT TOBUHEH 3HATH:

® OCHOBHI (PyH/IaMEHTaJIbH1 MTOHATTS, TEOPIi Ta 3aKOHM KJIACUYHOI Ta Cy4yacHOI (Pi3UKH;

® OCHOBHI METOAM PO3B’sI3yBaHHS (i3UYHUX 33]1aY;

©0COONMMBOCTI, 3 SAKUMH BiAOyBalOThCS OCHOBHI (DI3MUHI TpOILECH Yy 3acobax
KOMIT' FOTEpHOT TEXHIKHU;

B pe3ynbTaTi BUBUCHHS TUCITUTIIIHU CTYICHT TOBUHEH BMITH:

® O3B sI3yBaTH OCHOBHI THMH (hi3MYHUX 337124,

® IaTH MOSICHCHHS] OCHOBHUM (DI3WYHHUM TIPOIECaM 1 SBHUINAM KOMIT FOTEPHUX CUCTEMAX;

® BUKOPUCTOBYBATH 3/100yTI 3HAHHA Ha MpaKTULl s MOOYIOBH KOMIT IOTEPHUX
3aco01B;

e3acTOCYyBaTH (yHAAMEHTAJbHI 3HAHHS Ha TPAKTULI MNPU POOOTI 3 KOMI'IOTEPHOIO
TEXHIKOIO.

2.3 HaiimeHyBaHHSI Ta ONIMC KOMIIETEHTHOCTeM, ()OpMYyBaHHSI KOTPHUX 3a0e3meqye
BUBYEHHSI THUCUMILTIHA:

CK13. 3patHIicTh 110 pO3pOOKH MEPEKEBOr0 MPOTrpaMHOro 3a0e3MeUeHHs, IO
(YHKLIOHYE Ha OCHOBI pI3HUX TOMOJIOTI CTPYKTYpOBaHUX KaOEIbHUX CHUCTEM,
BUKOPHCTOBYE KOMIT IOTEPHI CUCTEMHU Ta MEPEXKI1 Mepeaadl IaHuX Ta aHaji3ye SKICTh POOOTH
KOMII FOTEPHUX MEPEXK.

2.4 IlepenymoBHM 1J151 BUBYEHHS JUCUUILIIHA

3a3HayeHa NUCLMIUIIHA BKJIIOYEHA 0 LMKIY AMCIUIUIH NpOoQeciiHOl MIATOTOBKU 32
MEPENIIKOM TporpamMu. Y CTPYKTYpHO-JIOTIYHIA CXeMi HaBYaHHS 3a3Ha4y€Ha AUCIUILTIHA
posminieHa Ha [-my kypci. BuBuenns kypcy "®i3uka" nepeadadae HasIBHICTh CUCTEMATUYHHUX
Ta TPYHTOBHUX 3HAHb 13 MIKUTLHOTO Kypcy (i3UKH, [IIECIPIMOBaHOT poOOTH HaJ BUBYCHHSIM
CHEIaJIbHOI JIITEpaTypH, aKTUBHOI pOOOTH Ha JISKIIISIX Ta JIAOOPATOPHUX 3aHATTSIX, CAMOCTIMHOL
poOoTH.

2.5 Pe3yibTaTl HABYAHHS

[TP13. BosiogiTi MOBaMH CHCTEMHOIO MPOrPaMyBaHHS Ta METOJaMU PO3POOKU
nporpaMm, IO B3a€EMOJIIOTh 3 KOMIIOHEHTAaMHU KOMIT FOTEPHHX CHCTEM, 3HATH MEPEXHI
TEXHOJIOT1i, apXITEKTypH KOMII IOTEPHUX MEpPEeXK, MaTh MPAKTUYHI HABUYKU TEXHOJIOTIT
aJIMIHICTPYBAaHHS KOMIT IOTEPHUX MEPEX Ta iX MPOrpaMHOro 3a0e3rneyeHHs.

3. IIporpama aucuumiinm "®@izuka'

3micToBuii Moay b 1. MexaHnika.
Tema 1. ®i3uka ta ii poss B iHQoOpMamiiiHux TexHonorisax. KiHemaTnka mocTynaabHOro Ta
00epTATLHOTO PYXiB MaTePiaIbHOT TOUKH.

1. ®i3uka Ta ii posb B iHPOpMaIliitHuX TexHOJOTsIX. 2. Cuctemu Gpi3MYHUX OJIMHUII. 3.
OcHOBHI TIOHATTS Ta BU3HauYeHHS MexaHiku. 4. KinemaTtuka. 5. [lepeMilieHHs, MBUIKICTb Ta



npuckopeHHs. 6. Kinematuka noctynaabHOTo pyxXy mMarepiaibHOi ToukH. 7. O0epToBuil pyX.
8. HopmanbHe 1 TaHreHmiaibHe mpuckopeHHs. 9. KyToBa mBHAKICT Ta KyTOBE
npuckopeHHs. 10. 38’530k MIXK JIHIHHUMU Ta KyTOBUMH BEJTUUYMHAMH.

Jlitepatypa: 1, 5, 6.

Tema 2. 3aK0HU TUHAMIKH.

1. Iunamika. 2. OCHOBHI MOHSATTS Ta BU3HAUYCHHS AuHaMmiku. 3. 3akoHn HeroToHa. 4.
[TonsTTs iMmysbey. 5. 3akoH 30epexeHHs iMmyibcy. 6. [loHATTS MexaHiuHOi poOoTH. 7.
[ToTyxHicth. 8. KiHeTnuHa Ta moTeHIanbHa eHepris. 7. 3aKOH 30€peKeHHs MEXaHIYHOI
eHeprii.

Jliteparypa: 3, 5, 6.

Tema 3. MexaHiuHI KOJTUBaHHS.

1. Monenb Ta piBHSHHS TapMOHIYHUX KojuBaHb. 4. KiHeTWyHa, MOTEHIiadbHA Ta
MOBHA EHEPTisl TapMOHIYHOTO OcCHWIATOpa. 5. Maremarnunuii MasTHUK. 6. PiBHSHHS
3aTyXalouuX KOJHWBaHb, HOTO po3B’si30K. 7. KoedilieHT 3aTyxaHHs, JorapuMiuHIiA T1eKPEMEHT.
8. BumytiieHi konuBaHHsL. 9. PIBHSHHS BUMYIIIEHHX KOJIMBaHb Ta HOro po3B’si30k. 10. Pezonanc.
Tema 4. MexaHi4Hi XBUJIL.

1. Tlonarrs mexaHiuHMX XBWIb. 2. PiBHSHHS 1miockoi Oixkyuoi xBwii. 3. Enepris Ta
IHTEHCUBHICTH XBUIL. 4. [HTepdepentlis Ta nudpakiiis XBuib. 5. CTos4l XBUIIL.
Jliteparypa: 4, 6, 9

3micToBuii MoayJb 2. EjekTpuka
Tema 5. 3akon Kynona. Enexktpudne noie.

1. Enextpuuna B3aeMoist 3apspkeHux Tin. 2. 3akoH Kynona. 3. Enexrtpuune mone. 4.
Hampy>xenicts enexktpuaHoro moist. 5. Pob6ota cun enekrpocrarnunoro nosst. 6. [orenmian. 7.
3B 30K MIXK Halpy>KEHICTIO 1 moTeHiiaioM. 8. Hampyra.

Jlitepatypa: 3, 5, 6.

Tema 6. EnektpoemHuicts. KoHnieHcaTopu.

1. Enextpoemuictb. 2. Konaencartopu, ix Buaud. 3. EJNEKTpOEMHICTh IIOCKOTO
KoHgeHcaTopa. 4. Enepris 3apsypkeHoro konjeHcatopa. 5. O0’emHa rycTHHa €Heprii
€JIEKTPUYHOTO TOJISI.

Jliteparypa: 2, 5, 6.

Tema 7. TlocTiitHul €IEKTPUYHUA CTPYM.

1. Enextpuunuii ctpym. 2. I'yctuna ctpymy. 3. Ixepena ctpymy. 4. Enekrpopyiiiiina
cuna (EPC). 5. Pobora 1 moryxHicTe cTpymy. 6. 3akonum Oma 1 JIxoynsa-Jlenna B
IHTEerpajabpHii Ta AUQEepeHIianbHii popmax.

Jlitepatypa: 1, 5, 9.

Tema 8. Posranyxeni enekrpuuni kona. [IpaBuna Kipxroga. PozpaxyHOK eleKTpHUUHUX KT
3a nponomororo mpasui Kipxroda.

1. Posranyxeni enektpuudi kosa. 2. Ilepmie npaBuno Kipxroda. 3. Hpyre npaBuio
Kipxroda. 4. Ilpuknanu ix 3actocyBanHs. 5. Mictok YiTcToHa.

Jlitepatypa: 1, 5, 7.

Tema 9. Enextpuynuii ctpyMm y MeTanax, piidiHax Ta BaKyyMi.

1. Enexktpuunuii ctpym B Mmetanax. 2. Enextpuynuii ctpym B pimumHax. 3. 3aKoHU
®apanes. 4. Enexrtpomis, #oro 3acrocyBaHHs. 5. EnexTtpuunuii ctpym y Bakyywi. 6.
BakyymHunii nioa ta Tpion (TpaH3UCTOp).

Jliteparypa: 4, 5, 6.



Tema 10. Enextpuunuii CTpyM y HamiBIPOBITHUKAX.
1. BracHa Ta momimKoBa MPOBIAHICTh HAMIBIPOBITHUKIB. 2. JIOHOPHI Ta aKIenTOpHi
HamiBIpoBITHUKH. 3. PN mepexiza. 4. HamiBrnpoBiIHUKOBUIA [110]] Ta TP10J (TPAH3UCTOP).
Jlitepatypa: 3, 5, 19.

3MmicToBuit Moay. b 3. MardeTusm T1a 3MiHHHUI CTPYM
Tema 11. 3akon Amrnepa. MaruiTHe mnose.

1. MarniTHa B3aeMojis cTpymiB. 2. 3akoH Ammepa. 3. [HAyKIis Ta HAIpPyXEHICTh
marHiTHoro nosis. 4. 3akoH bio-Capapa-Jlamiaca. 5. Buznauennst Hanpsimy cuinu Amrepa. 1.
MarsiTHe ToJie mpsIMOT0, KOJIOBOTO Ta COJICHOTTHOTO CTPYMIiB.

Jliteparypa: 1, 5, 19.

Tema 12. Cuna Jlopenna. MartiTHuiA MOTIK.

1. Cuma Jlopenma. 2. 3agada mpo pyxX 3aps/KEHOT YaCTHMHKUA B EJICKTPHUYHOMY 1
MarHiTHomy noisx. 3. Paniyc, dacroTa, mepiog Ta KpPOK PyXy 3apsKEHOi 4acTUHKH. 4.
Tpaextopiss pyxy wacTuHku. 5. Busnauenns nampsimy cunu Jlopenma. 6. PoGora mo
MEPEMIIICHHIO MPOBIJHUKA 31 CTPYMOM B MAarHiTHOMY Toii. 7. Bu3HaueHHs CKIaqoBOi
IHYKI[li MarHiTHOTO TOJIs, SIKa BAKOHY€E poOOTY. 8. MaruiTHUM MOTIK.

Jliteparypa: 3, 5, 9.

Tema 13. EnekrpoMarniTHa iHAYKITIS Ta CAMOTHIYKITIS.

1. SBume enexkrpomaruiTHoi iHaykuii. 2. EPC inaykmii. 3. BusHadeHHst Hampsmy
HayKiiHoro ctpymy. 4. [pasuno Jlenna. 5. Buxposi ctpymu. 6. SIBuiie caMOiHIyKITi. 7.
EPC camoinaykuii. 8. InaykruBHicTh. 9. CTpymu BMukaHHs Ta po3MukaHHs. 10.Enepris
MarHiTHOTO TOJISI CTPyMY.

Jlitepatypa: 4, 5, 7.

Tema 14. 3minHuii ctpyM. 3akoH Oma Jij1st 3MIHHOTO cTpyMy. [locaigoBHMIA 1 apaneabHul
pe30HaHC.

1. Orpumanns 3minHoi EPC. 2. 3minHuil Ta kBa3icrauioHapHui crpymu. 3. Jliroui i
CepelHl 3HayeHHs 3MIHHOro cTpymy. 4. Bekropni miarpamu. 5. Omip, 1HIYKTUBHICTH 1
€MHICTh B KOJIaX 3MIHHOTO cTpyMmy. 6. 3akoH Oma jyist 3MiHHOTO cTpyMmy. 7. [lociigoBuwmii 1
napajieJIbHuM Pe30HAHC, X YMOBH.

Jliteparypa: 3, 7, 19.

Tema 15. PoGoTa 1 mOTyXHICTh B KOJIaX 3MIHHOTO CTpyMmy. llepemaBaHHs eIeKTPUYHOI
eneprii. Tpancdopmarop.

1. PoGoTa 1 MOTY>XHICTh B KOJIaX 3MIHHOTO CTPYMY, aKTHBHA 1 pEaKTHUBHA MOTY>KHICTb.
2. KoediuienT notyxHocTi 3MiHHOrO crtpymy. 3. IlepenaBaHHs eneKTpuyHOi eHeprii. 4.
Tpancpopmarop, pexumu iforo podotu. 5. KoeditienT Tpanchopmarii.

Jlitepatypa: 1, 5, 7.

4. CTpykTypa 3aJiK0BOro Kpeaury aucuuiiinm ""@izuka"

(nenHa dhopma HaBUAHHS)

TEMA

Jlexuii | JlaGopatopni | Camocriiina | InauBinyansHa | Tpeninr | Kontpomnbhi
3aHATTS pobora pobora 3axX0au




3microBuii MmoayJas 1.

di3zuka Ta ii ponb B
iHpOpMaLi THUX
TEXHOJIOT15X.
Kinemarunka
MOCTYMAIBHOTO Ta
00epTanpHOTO PyXiB
MaTepiabHOI TOUKH.

4

6

3aKoHM IUHAMIKH.

MexaniuHi
KOJIMBAaHHS.

4

5

MexaHiuHi XBUIL.

2

5

OIMMUTYBAHHA

OIMMTYBAaHHA

OIMMUTYBAHHA

OIMMTYBAaHHA

3micTroBuii MOayJIb 2.

3axon Kymnona.
Enexrpuune nose.

5

EnexTpoeMHiCTb.
Konpencaropu.

5

[Mocriiinui
€JEKTPUYHUN CTPYM.

Posranyxeni
CJIEKTPUYHI KOJIa.
[Ipasuna Kipxroda.
Po3paxyHok
CJIIEKTPUYHUX KiJl 32
JOTIOMOT 010 TIPaBHII
Kipxroga.

OIMMTYBAaHHA

OIMMTYBAaHHA

OIMUTYBAHHA

Enextpuunuii ctpym
y MeTajiax, pifuHax Ta
BaKyyMi.

Enextpuunuii ctpym
Y HaITiBIIPOBITHUKAX

6

OIMUTYBAHHA

OIMUTYBAaHHA

OIMMTYBaHHA

3micToBuii MmoayJb 3.

3akoH AMIepa.
MarHiTHe Tosne.

5

Cuna JlopeHua.
Mar=iTHHUH MOTIK.

5

EnexrpomaruiTHa
IHIYKIIis Ta
CaMOIHIYKIIisl.

3MiHHHUH CTPYM.
3akon Oma misa
3MiHHOTO CTPYMY.
ITocnimoBHMA 1
napaneIbHAN
pe3oHaHC.

PoGora i moTyxHIiCTH
B KOJIaX 3MIHHOTO
ctpymy. IlepenaBanus
CJIEKTPUYHOI eHeprii.
Tpanchopmarop.

OINMUTYBAHHA

OIMUTYBAHHA

OIMUTYBAHHA

OIMUTYBAHHA

OINMUTYBAHHA

Pazom

30

30

78




(3aouHa (hopMa HaBYAHHS)

Ne TEMA Jlekuii | JIabop. IPC | Tpeninr| CPC
3aHSTTA
3microBuii MmoayJn 1.
1 | ®i3uka Ta ii pons B iHpopMamiiHUX 10
texHosorisx. Kinemaruka 1,0

MOCTYMAIBHOTO Ta 00epTAIFHOTO PyXiB
MaTepiabHOl TOUKH.

2 3aKOHU IUHAMIKH. 1 9
3 | MexaniuHi KONMBaHHS. 9
4 | MexaHiuHi XBHIII. 1,0 9
3MicToBHMI MOAYJIB 2.
5 | 3akon Kynona. Enextpuune more. 9
6 | Enextpoemuicts. Konpencaropu. 1,0 9
7 | locriifHnii eNeKTpUIHUN CTPyM. 1 9
8 | Posramy»eHi eleKTpHYHi KOJa. 1,0 10
[Ipaeuna Kipxroda. Po3paxyHok
SNeKTPUYHMX KT 32 TIOTIOMOTOFO TIPABHII
Kipxroda.
9 | EnexTpuuHUii CTPyM y MeTanax, piTuHax 1,0 9
Ta BaKyyMi.
10 | EnexktpuyHuii CTpyM y 1 9
HAaITiBITPOBITHUKAX
3microBuii MmoayJnb 3.
11 | 3axon Ammepa. MarHiTHe nosze. 10 9
12 | Cuna Jlopenma. MarHiTHH TOTIK. ' 9
13 | EnektpomarHiTHa iHIYKIIis T2 9
CaMOIHIYKIIis. 1,0
14 | 3minnni crpym. 3akoH Oma jis 10

3MiHHOTO cTpyMy. [TocmigoBHMI i
napanerbHAN pe30HaHC.

15 | Pobota i mOTYXHICTh B KOJIaX 3MiHHOTO 10 1 9
crpymy. IlepenaBanHs eneKTpHIHOT '
eHeprii. Tpanchopmarop.

Pazom 8 4 138

5. TemaTuka J1alOpATOPHHUX 3aAHATH
JlabopaTopHa podora Nel.

Tema: Berynne 3ansatts. IlpaBuna texniku Oe3neku. [ToxuOku mpu BUMIpIHOBAHHSX
¢b13uunnx BenuunH. Ha0nmxeH1 oOuucnenHs. BuMiproBanbHi npuiaam.

Meta: 3acBO€HHS NpaBUJI TEXHIKM O€3MEKH, 3aCBOEHHS 3HAXO/KEHHS MOXMOOK IMpHU
BUMIPIOBAHHAX (I3MUHUX BEJIMYMH Ta HAOMMKEHUX OOYMCICHHSIX, O3HAWOMIICHHS 3
BUMIPIOBAJIbHUMHU MPUIIaIaMU.

IIuTanHs 15 00roOBOPEHHH.

1.OcHOBHI mpaBwiia MiATOTOBKH CTYJEHTA 10 BUKOHAHHS JTA0OPATOPHOI pOOOTH

2. OcHOBHI ouHUII M1KHAPOHOI CUCTEMU OJUHUIIb.



3.AGcom0THA Ta BITHOCHA MTOXUOKHA BUMIPIOBAHHS (P13MYHUX BEJTMYHH.
Jlitepatypa: 2, 7, 15.

JlabopaTopHa poGoTa Ne2.
Tema: BuMipioBaHHS I'YCTHHH TBEPJUX TiJ METOOM O€3MOCEPEIHIX BUMIPIOBAHb.
Mera: O3HaliOMJIGHHS 3 METOJaMU BHU3HAUEHHS TYCTHHH TBEPAMX TUT METOIOM
Oe3nocepeiHiX BUMIPIOBaHb.
IIuTanHs 19 00rOBOPEHHH.
1. ChiBBIIHOIIIEHHS MK Maco0, Baroro Ta MUTOMOIO Baror (PizMuHUX TII.
2. bynoBa, mpuHIUI Aii Ta IpaBUia KOPUCTYBaHHS BUMIPIOBAJIBHUX MPUCTPOIB.
3. OOroBopeHHs 1 aHAI3 OTPUMAHUX PE3YJIbTATIB.
Jlitepatypa: 2, 6, 15.

JlaGopaTopHna podora Ne3.

Tema: BuBueHHs1 KiHEMaTUKU PYXy MaTepialibHOT TOUKH.

Meta: BuBueHHs 3aKOHIB KIHEMAaTUKH PYXy MaTepiajibHOI TOUKH.

IIutanHs 11 00roBOpeHHs.

1. OcHoBHa 3aJja4a MEXaHIKH, CUCTEMA BIJUTIKY, IOCTYNAIIBHUM pyX.

2. PyX Tija KHUHYTOT0O rOPU30HTAIBHO Ta M1J KyTOM /10 TOPU30HTY.

3.00roBopeHHs 1 aHaNI3 OTPUMAHOI TPAEKTOPII pyXy KYJIbKHU MIPU PI3HUX BUCOTAX.
Jliteparypa: 2, 6, 15.

JlaGopaTopHa podoTa Ne4.
Tema: BuBueHHs1 AMHAMIKH pyXy MaTepiaJIbHOI TOUKH.
Meta: BuBueHHS 3aKOHIB TUHAMIKH pyXy MaTepiaabHOI TOUKH.
IIuTanHs 19 00roOBOPEHHH.
1. OcHOBHI 3aKOHM TMHAMIKH.
2. IMnynbe, eHepris Ta 3aKOHU 30€pexKEHHS IUX BEIHYUH.
3.00roBopeHHs 1 aHaJi3 BUMIPSHUX Ta 00UMCIEHUX PE3yiIbTaTiB.
Jliteparypa: 4, 6, 15.

JlaGopaTopHa podoTa NeS.
Tema: J{ocmikeHHs KOTUBAIBLHUX PYyXiB HA MOJIEII MAaTEMATUYHOTO MasiTHUKA.
MeTta: BuBueHHs 3aKOHIB KOJUBAJIBLHUX PYyXiB HA MOJIETII MAaTEMAaTUYHOTO MasTHUKA.
IIuTanHs 159 00rOBOPEHHH.
1. BrumB mnapameTpiB MaTeMaTHYHOTO MasTHHKA Ha TMEpioJ Ta YacTOTy MOro
KOJIMBaHb.
2. Buix po6o4oi hopmymu i 00UnCTIEHb.
3.00roBopeHHs 1 aHaI3 OTPUMAHOTO 3HAYEHHS MPUCKOPEHHS BUIBHOTO MaJ{IHHS.
Jliteparypa: 2, 6, 15.

JlaGopaTopHa podoTa Ne6.
Tema: BuBueHHs BIIaCHUX KOJIMBAaHb CTPYHH.
Meta: BuBueHHs 3aKOHIB BIIACHUX KOJHMBAaHb CTPYHHU.
IIuTanHs 15 00roBOPEHHH.
1. [IIBUAKICTH MOIIMUPEHHS XBUJIb. XBHIHOBUI OIIIP.



2. [ToHATTSI MOBXUHM XBUIIi, YACTOTA Ta MEPi0J] KOJIMBAHHS CTPYHH.

3.00roBopeHHs 1 aHai3 Tpadiky 3aJeKHOCTI MBUIKOCTI MOMIMPEHHS XBUJI B
HATATY CTPYHH.

Jlitepatypa: 4, 6, 15.

JlaGopaTopHa podorTa Ne7.
Tema: IlincyMkoBe 3aHATTA 3 JJaOOpaTOpPHHUX POOIT TeMU «MexaHiKay.
Merta: [linBeaeHHs MiICYMKIB BUKOHAHHS Ja00paTOPHUX pOOIT 3 TeMu «MexaHikay.
IIuTanHs 19 00rOBOPEHHH.
1. O6roBopeHHs pe3yabTaTiB BAKOHAHHS J1a00paTOPHUX POOIT.
2. OOroBopeHHS Ta aHaIi3 OCHOBHUX IMOMHJIOK IPU BUKOHAHH1 JIAOOPATOPHUX POOIT.
3.00roBopeHHS 1 aHANI3 Pe3yJIbTaTiB O0YUCIICHD.

Jliteparypa: 2, 15.

JlabopaTopHa poGoTa Ne§.
Tema: IloBTOpeHHs MpaBuUi TEXHIKA O€3MEKU MPU BUKOHAHHI JJA0OPATOPHUX pOOIT 3
CJIEKTPUKH.
Merta: [loBTOpEHHs MpaBUil TEXHIKM OE3MEKH MPU BUKOHAHHI J1abOpaTOpHUX poOIT 3
CJIEKTPUKH.
IInTanHs 11 00roBOpPeHHs.
1. OOGroBopeHHsI OCHOBHHMX 3acajJ JOTPUMaHHS MPaBWJI TEXHIKA O€3MEKH Mpu
BUKOHAHHI JIJA0OPATOPHUX POOIT 3 EIEKTPUKH.
2. IloBTOpEeHHS! OCHOBHHX 3aCa]l MIATOTOBKH J10 JIA0OPATOPHUX POOIT 3 €IEKTPUKH.
3.00roBopeHHs MUTaHb OI[IHIOBAHHS POOIT CTY/ICHTIB.
Jlitepatypa: 2, 15

JlabopaTopHa podoTa Ne9.

Tema: BuBueHHs €1€KTPOBUMIPIOBAILHUX MPHUIIAIIB.

Merta: O3HalloMJIeHHS 3 OCHOBHHUMH €JIEKTPOBHMIPIOBAJIbHUMHU TpPUIIAJaMH, SKi
OyZyTh BUKOPHCTOBYBATHCh MPYU BUKOHAHHI JIJAOOPATOPHUX POOIT 3 EJIEKTPUKH.

IIuTaHHs 15 00roBOpPEHHS.

1. OcHOBHI cUCTEMU €1EKTPOBUMIPIOBAILHUX IPUCTPOIB.

2. IloHATTS pIBHOMIPHOT Ta HEPIBHOMIPHOT IIKAJIH aHAJIOTOBUX BUMIPIOBATIHHUX
IIPUCTPOIB.

3.00roBopeHHs 1 aHaJ13 MO3HAYEHb HA EJIEKTPOBUMIPIOBAILHUX MPUCTPOSIX, K1
OyayTh BUKOPHCTOBYBATHUCH NPY BUKOHAHHI JJAOOPATOPHUX POOIT 3 €IEKTPUKHU.

Jliteparypa: 7, 14, 15.

JlabopaTopna po6ora Nel0.

Tema: BuBuenns 3akony Oma i TUISSHKY Ta MIOBHOTO KOJIA..

Meta: BuBuenns 3akony Oma il IUISHKY Ta MOBHOTO KOJIa.

IIuTaHHs 115 00roBOPEHHS.

1. 3akon Oma y iHTerpanbHiil Ta nudepenuianbHii popmax.

2. 3actocyBaHHs 3aKkoHy OMa Jisl BU3HAYEHHS €JIEKTPUYHUX BEJIMYHMH Y TOBHUX
KOJax.

3.AHaii3 OTpUMaHUX EKCIIEPUMCHTAIBPHUX JIAHUX Ta IMOPIBHAHHSA iX 3 TEOPETUUHUMH



PO3POXYHKAMH.
Jlitepatypa: 7, 14, 15.

JlabopaTopHa po6ora Nell.

Tema: J{ocmiKeHHS MTOCIIOBHOTO Ta MApajIelbHOTO 3’ €IHAHHS OMOPIB.

MeTta: BuBueHHS 3aKOHIB MTOCITIIOBHOTO Ta MApaJICTLHOTO 3’ € HAHHS OTIOPIB.

IutanHs 11 00rOBOPEHHSI.

1. OcHOBHI CHiBBIIHOIICHHS 3HAXO/JKEHHS 3arajJibHOTO ONOpPYy, CHUIH CTPyMy Ta
HaAIPYTH MIPH MTOCITiIOBHOMY Ta MapajieTbHOMY 3’ €THaHHI Pe3UCTOPIB.

2. EnextpuyHi KoJ1a 31 3MillIaHAM 3’ € THAHHSM PE3UCTOPIB.

3.AHami3 OTpUMaHUX EKCIIEPUMEHTAIFHUX JaHUX Ta MOPIBHSAHHA iX 3 TEOPETUYHUMHU
pPO3paxyHKaMH.

Jliteparypa: 7, 14, 15.

Jliteparypa: 1, 7.
JlabopaTopHa po6ora Nel2.
Tema: 3HATTS BOJIBT-aMIIEPHOI XapaKTEPUCTUKU HAIIBIIPOBITHUKOBOIO J10/1a.
Meta: BuBueHHs Ta  JIOCHDKEHHS  BOJBT-aMIEPHOI  XapaKTEPUCTUKHU
HaIBIPOBITHUKOBOIO JI10/1A.
IIuTanHs 19 00rOBOPEHHH.
1. O6roBopeHHs NPUHLUITY POOOTH €JIEKTPOHHO-IPKOBOTO MEPEXONY.
2. Ilpsame Ta 3BOpOTHE BBIMKHEHHS HAIIBIPOBIAHUKOBOTO A10/1a.
3.AHai3 eKCIepUMEHTAIFHO OTPUMAHUX NPSIMUX 1 3BOpoTHIX BAX Ta mopiBHAHHS iX
3 TEOPETUYHUMHU.
Jliteparypa: 2,7, 15

JlaGopaTopHna podoTa Nel3.

Tema: Ilepeipka npasui Kipxroda.

Meta: BuBuenHs ta gocnimxkeHHs: npasui Kipxroda npu posrainykeHOMY 3’ €IHaHHI
CIIOXKUBAYiB CTPYMY.

IIuTaHHs 15 00roBOpPEHHS.

1. I[Tepuie Ta apyre npasuna Kipxroda.

2. Buxopucranns npaBun Kipxroda mis po3paxyHKy pO3Tally)KEHUX EJIEeKTPUYHHUX
KiJI.

3.AHali3 OTPUMaHUX EKCIIEPUMEHTAILHUX JAHUX Ta MOPIBHAHHS 1X 3 TEOPETUUYHUMU
PO3paxyHKaMH.

Jliteparypa: 7, 14, 15.

JlaGopaTopHa podoTa Nel4.
Tema: BumiproBanHst poOOTH 1 TOTY>KHOCTI TIOCTIHHOTO CTPYMY.
Meta: 3acBO€HHS METO/IIB BUMIPIOBAaHHS POOOTH 1 MOTY>KHOCTI TIOCTIHOTO CTPyMY.
IIuTanHs 19 00rOBOPEHHS.
1. OCHOBHI CIIBBITHOIICHHSI 3HAXO/KEHHS POOOTH 1 MOTY>KHOCTI TIOCTITHOTO CTPyMY.
2. Po6oTa 1 MOTYXHICTh MOCTIHHOTO CTPYMY B PO3Taly>KEHUX €JIEKTPUUHUX KOJAX.
3.AHali3 OTPUMAaHUX EKCIIEPUMEHTAILHUX JaHUX Ta MOPIBHSHHS 1X 3 TEOPETUIYHUMU

PO3paxyHKaMH.



Jliteparypa: 7, 14, 15.

JlabopaTopna po6ora NelS.

Tema: I[limcyMKoBe 3aHATTA.
Merta: [linBeaeHHs MiICYMKIB BUKOHAHHS Ja00paTOPHUX POOIT.
IIuTanHs 19 00rOBOPEHHH.
1. O6roBopeHHs pe3yabTaTiB BUKOHAHHS J1a00paTOPHUX POOIT 3 €NIEKTPUKH.
2. O6roBopeHHs Ta aHaJi3 OCHOBHUX MOMUJIOK MPU BUKOHAHHI JaOOPaTOpPHUX POOIT.
3.00roBOpEeHHS 1 aHaJTI3 OIlIHOK.

Jliteparypa: 2, 15.

6. CamocriiiHa po0oTa CTyIeHTiB

(menna (hopma HaBYAHHS)

Ne Temaruka 3aBnaHHs
n/n

1 | Pyx Tina BiAHOCHO HE1HEpUIHHUX cucTeM BiaiKy. Cunn | Po3B’s30K 3aaa4i 3 TeMu

1HepIIii: BiameHTpoBa cwmia i cuia Kopiomica. ,,CHIIH THepITii:
BIJIIICHTPOBA CHJIA 1 CHJTA
Kopiomica“

2 | 3aKoH BCeCBITHBOTO TsKIHHS. Cuita TsKiHHA. MOMEHT Po3B’s30k 1BOX 3a1a4 3
CHJIM. YMOBH PiBHOBAru Tij. MOMEHT CHUJIU 1 TApU CUTT TeM ,,CHiIa TSHKIHHSL.
BiJTHOCHO TOYKH. MOMEHT CHJIM BITHOCHO OCi. 3aKOH MomeHT cuii. 3aKoH
30epeKeHHS] MOMEHTY IMITYJIbCY. 30epeKEHHSI MOMEHTY

IMITyJbCy.

3 | Imtepdepentis ta qudpakiis xpuib. Edexr Jomnepa Po3B’s130Kk 1BOX 3a11ay 3
3BYKOBI XBMJII Ta IX XapakTepucTuku. Enementu temu ,,Edext Homnepa“
aKyCTHKH.

4 | OcHOBH MOJIEKYJISIPHO-KIHETUYHO1 Teopii ra3iB. OcHoBHe | P03B’s30K 3a/1adi 3 TeMH
piBasinHga MKT. PiBasuusa Knaneiipona-MeHeneena. ,,OCHOBHE PIBHSHHS
OCHOBHI 3aKOHH 1/1€aJIbHOTO ra3y. [3omporecu. MKT.*

5 OcHoBu TepMoauHaMiKU. TepMonHaMidHa cucTEMa. Po3B’s130k 3a71a4i 3 TEMU
BuyTtpimns enepris tina. [lepimmit 3akon ,,OCHOBHU
TepMoarHaMIKH. AmiabaTHul nporec. PoboTa razy nmpu TEPMOIUHAMIKH.
13omporiecax. TemmoemHicTs. @a3opi nepexomu. Lluki
Kapno. JIpyruii 3akoH TepMOANHAMIKH.

6 | EnexTpuunuii ctpym B razax. CamocriiiHa i Po3B’s130k 3a71a4i 3 TEMU
HECaMOCTiiHa MPOBiAHICTH. Pi3HI BUaM po3psiB B ra3ax. | ,,ENeKTpU4HMiA CTpyM B

razax.

7 MarniTHa CIpUHHATIANBICTS MartiTHa NPOHUKHICTb. Po3B’s130K 3a7aui 3 Temu
Hia-, mapa- pepomarueTusm. ,,MarHiTHa MpOHUKHICTb. "

8 | OCHOBHI TTOJIOKCHHSI KBAHTOBOT ONTHUKH. 3aKOHH Po3B’s130k 3a1a4i 3 TeMU
poroedexry. doToenemenT Ta ix 3actocyBaHHs. PoToHH. | ,,3ak0HU poToedeKTy.”




(3aoyHa hopmMa HABUAHHS)

Ne TemaTuka 3aBnanusa
n/n

1 | Pyx Tina BimHOCHO HE1HEPIIHHUX cucTeM Biiky. Cwim | Po3B’s130Kk 3a1a4i 3 TeMU

1HepIii: BiAeHTpoBa cuia i cuia Kopiomica. ,,CHIIN THEPIIii:
BIJIIICHTPOBA CHJIA 1 CHJTA
Kopiomica“

2 | 3akoH BcecBiTHROrO TsoKiHHA. Cuita TsokiHHA. MoMeHnT | Po3B 130K IBOX 3a/1a4 3
CHJIM. YMOBH PiBHOBArd Tij. MOMEHT CHJIM 1 Tapu cull | TeM ,,Cria TSOKIHHS.
BITHOCHO TOYKU. MOMEHT CHJIM BIJHOCHO OCl. 3aKOH MoMeHT cuin. 3aKoH
30epeKeHHS] MOMEHTY IMITYJIbCY. 30epe:KEeHHSI MOMEHTY

IMITyJIBCY.

3 | Inrepdepentis ta qudpakuis xBuwib. Epext Jomnepa Po3B’s130Kk 1BOX 3a1ad 3
3BYKOBI XBHJII Ta 1X XapakTepucTuku. EnemenTu temu ,,Edext [Jormiepa“
AKYCTHKHU.

4 | OcHOBY MOJIEKYJISIPHO-KIHETUYHOT Teopii Po3B’ 5130k 3a71a4i 3 TEMH
ra3iB.OcHoBHe piBHsAHHI MKT. PiBusanns Knanelipona- |, OcHOBHE piBHSHHS
MenneneeBa. OCHOBHI 3aKOHU 171€aJIbHOTO Ta3y. MKT.*

[3omponecu.

5 | OcHoBu TepMoanHamiku. TepMoarHaAMIYHA cUCTEMA. Po3B’s130k 3a1a4i 3 TeMU
Brytpimas enepris Tina. [lepmmii 3akoH ,,OCHOBHI
TepMOAMHAMIKU. AliabaTHuii mpouec. PoboTa rasy npu | tepmMoguHaMiky.
13omporiecax. TemnoemHicTs. @a3oBi nepexoau. Lluki
Kapno. JIpyruii 3akoH TepMOAMHAMIKH.

6 | Enextpuunuii ctpym B razax. CamocTiiiHa i Po3B’s30k 3a7a4i 3 TeMu
HecaMoCTiiHa MpoBiAHICTb. Pi3H1 BUau po3psaiB B ,,BICKTPUYHUI CTPYM B
rasax. razax.*

7 | MarniTHa cipuiHATAMBICT, Mar"iTHa NPOHUKHICTb. Po3B’s30k 3a7a4i 3 TeMu
Mia-, mapa- ¢pepoMarseTusm. ,,MarfitHa MpoOHUKHICTb.

8 | OcHOBHI ITOJIOKEHHS KBAHTOBOI ONITUKHU. 3aKOHHU Po3B’ 130K 3a7a4i 3 TeMu
(poroedexry. DoToeneMeHTH Ta iX 3acTocyBaHHA. POTOHM. | ,,3akoHH PoToedeKTy.”

7. TpeHninr 3 nucUILUIiHA «Pi3NKa)
Nen/mn Bun podotun IHopsaaok npoBeaeHHs KiabkicTs
TPEeHIHry TOJMH
1 Po3p’s13yBaHHs 4OTUPBOX PI3UYHUX | — ommc (i3MUHOI 3a/1aui; 8

3aJa4
mia3aaaui;
- 00’emHaHHI

METOI0
3ajaul.

— po30UTTS 3a7adi HAa OKpemi

pO3B’sI3aHUX
mia3agad B €OUHE
BUpIILIEHHS

niie 3
yciei




Y HaByanbHOMY MHpolieci

8. Kpurepii, popMu NOTOYHOr0 Ta MiICYMKOBOT0 KOHTPOJIIO

3aCTOCOBYIOTBHCA:

JIEKIli, B

TOMY 4YHCII

BUKOPHUCTaHHSIM MYJIbTUMEAINHNX Ta 1HmmMX T3H; nmaGopaTopHi 3aHATTS B CIEHiaNi30BaHUX

Ja00paTopisX,

B TOMY 4YHCIHI

1HIUBITyasbHI 3aHTTS;, poOoTa B [HTEepHET, caMocTiitHa poOoTa CTY/IEHTIB.

B mnporieci BuB4yeHHs qucuuiniiHg "®i3uka" BUKOPHUCTOBYIOTHCS HACTYITHI METOH
OLIIHIOBaHHSI HABYAJILHOT POOOTH CTYACHTA:

- IIOTOYHC TCCTYBAHH:A Ta OIIMTYBAHHA,;
- HiI[CYMKOBe TSCTYBAHH: 110 KOJKHOMY 3MiCTOBOMy MOIYJIHO,

- TPEHIHT

- caMocCTiliHa poOoTa CTy/IEHTIB;

- TI1JICYMKOBHM TTUCHMOBHI €K3aMEH.
[TincymkoBuii 6ai (3a 100-6anbHO1 11Kaio00) 3 AUCHUILTIHE "di3uKa" BU3HAYAETHCS K

CepeIHHO3BAKEHA BEJIMYMHA, B 3aJICKHOCTI BiJl IIMTOMOI Bark KOXKHOI CKJIAZIOBOI 3aIKOBOTO

3 BHUKOPHUCTaHHSM Cy4YacHOi KOMIT'IOTEPHOI TEXHIKH;

KpEIUTY:
Mopyns 1 Mopyns 2 Mopyns 3 Moy 4 | Monysb 5
10 % 10 % 10 % 10 % 5% 15 % 40%
IToToune MonynbHui IloToune MopynpHuii . Camocriiina
OILIIHIOBAHHS | KOHTPOJIb | | OLIHIOBaHHS | KOHTPOIb 2 Tpeninr poboTta Exsaven
Cepenne Cepenne JIBa
apudmerny apupmMeTHuyH TEOPETHY
ue ycuoro | llncemoBa e ycaoro | llncemoBa Po3B’s13yB Hi
OTMTYBaHHS pobora: OIUTYBaHHS pobora: Bukonan aHHS MU TaHHS
i yac lreopernune i yac lreopernune Hs 4-0X 10-tu o 25
3aHATH (4 MMATaHHS, 3aHATh (11 MTATaHHS, 3aBJaHb 3a1a4 Oautis,
TEMH) 1 3agaga TEM) 1 3agaga 3aaya =
50 6ainiB
[1Tkaa omiHIOBaHHS:
3a 1mKasom0
VYHiBepcurery 3a HaIllOHAJIBHOIO LKA 3a mxkanow ECTS
90-100 BiIMIHHO A (BiIMiHHO)
85-89 noope B (myxe nobpe)
75-84 C (mobpe)
65-74 3aJI0BLIIBHO D (3a10Bi1bHO)
60-64 E (mocraTHbO)
HE3aJI0BUIbHO FX (He3a10BLIbHO 3 MOXKIIUBICTIO
35-59 MOBTOPHOTO CKJIa/JIaHHS)
1-34 F (1ne3anoBi1bHO 3 000B'I3KOBUM
MTOBTOPHUM KYpPCOM)




11. IncTpyMeHTH, 00JIaJHAHHA TA POrpPaMHe 3a0e3Me4YeHHs], BAKOPUCTAHHA IKHUX
nependayac HABYAJIbLHA JUCIUILIIHA

No HaiimenyBanHs Howmep
TEMU
1. |JIaGoparopni cTeHaM 10 BHMKOHAHHS 1IabOPAaTOPHUX POOIT 3 1-15

mucnumiiy “dizuka”

2. |Meroguuni BKasiBKM 10 BUKOHAHHs Ja0oparopHux podir 3 | 5-15
aucuuiuiian - “@Di3uka” Ui CTYJAEHTIB  cremiaibHOcTi 123
“Komm 'torepra imxenepis”. Tepaonins, @O-IT «1lmaxy, 2016.
3. |Hapuanmpumii mociouuk «®isuka» (I yacTMHA) A1 CTYIEHTIB 1-4
crienianbHocTelt  «Komm’torepHa iHkeHepis», «Komm’toTepHi
Hayku», «IIporpamua imxenepis». TepHoniunp, @O-I1 «Illmaky,
2014.

4.  |HaBuanbuuii nocibuuk «®isuka» (I wactuna) mis crymenris | 5-15
criemianbHocTel «Komm’torepHa imkeHepis», «Komi’roTepHi

Hayku», «IIporpamua imxenepis». TepHoninb, @O-I1 «Illmaky,
2017.
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