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Po6ova nporpama HaBuanbHOT TUCHUILTIHN «Y10CKOHATIEHHS NMPOrpeCUBHUX TEXHOJIOTIYHUX
npoleciB CTBOPeHHs 06’ €KTIB MaIMHOBYIYBAHHS» € OTHIEIO i3 CKJIaJJOBUX KOMIIJIEKCHOI ITi-
AroTOBKH (haxiBILiB ranysi 3Hanb 13 « Mexaniuna i iHzKeHepis» crienianbHoOCTi 131 « Mpukia-
JAHA MeXaHikay»

"‘i«;’” " t"é, 2()2i POKY. /é C.

Po3pobnuk:

[Tomiyx Bitanii AHaToniHOBHY, KaH. TeXH. HAYK, JOLEHT, TOLEHT Kadenpu iHxKeHepHOT Me-

XaHIKM Ta TEXHOJIOTl MalMHOOYyBaHHs! 45 /7
'2ed

/\/

[TpoexT poboyoi nporpamu HaBYANBHOT JUCLHUTITIHY «Y TOCKOHATEHHS NPOrPECUBHUX TEXHO10-
TiYHAX MPOLECIB CTBOPEHHS 00 €KTIB MAIIMHOGY yBAHHS» Y3TOKEHO 3 rapaHTOM OCBITHBOT
IPOrpamMu.

["apanT ocBiTHBOI porpamu «IpuKIagHA MEXaHIKay 7
J-p TEXH.. HayK, podecop s M.P. Tkau
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IIpoexT po6oyoi nporpamu HaBYATBEHOT TUCHHUILTIHH «Y OCKOHAIEHHS IIPOrPECUBHUX TEXHOIIO-
TIYHHUX TIPOLIECIB CTBOPEHHS 00 €KTiB MAIMHOGYTyBaHHS» PO3IIIAHYTO Ha 3acijlaHHi kadeapu
IH)KEHEPHOT MEXaHIKM Ta TEXHONOTIT MAITMHOGYTyBaHHS

[Tporokon Ne /~ Bin « J0» ¢ 2024 p.

3aBiayBay kadeapu j 72 M.P. Tkay

IIpoexT poboyoi nporpamMu HaBYANBEHOT AUCUMILTIHY «Y IOCKOHANEHHS HPOrPECHBHHIX TEXHOI0-
TYHUX IPOLECIB CTBOPEHHS 00’ €KTIB MaI.LII/IHO6YIIyBaHHSI)> PO3TIAHYTO METOJUYHOIO KOMICICIO
MamnHo6y1iBHOTO HABYAIBHO-HAYKOBOTO IHCTHTyTy

Iporokon Ne_ 1 Bix «fY» &8 2022 p.

I'omora V/ Cepb6in C.I

[IpoexT po6o40i MporpaMu HaBYATBHOT JUCLHMILTIHK «Y 10CKOHATEHHS TPOrPECHBHUX TEXHO.10-
TYHUX MPOLECIB CTBOPEHHS 00’ €KTIB MAIIMHOOY,1yBaHHS» NOTOKEHO 3 HABYATLHUM BiJU1iJIOM

HauansHUK HAaBYAIBLHOIO
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/

PobGoua nmporpama HaB4aNBHOT TUCUMIUTIHH «Y TOCKOHAJIEHHS MTPOrPECHUBHUX TEXHOJIOTIUHHUX
TIPOLIECIB CTBOPEHHS 06’ €KTIB MaIIHHOOYIyBaHHS» 3aTBepKeHa HaBuanbHO-METOIUYHOIO pa-
noro HYK

I[IpoTokon Ne £ sindd» L 2024 p. : >
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BCTYII
AHoOTAaLIA
P0o3BUTOK HayKkW 1 TEXHIKH, TOCTIMHE YJOCKOHAJICHHS TEXHOJIOTIH MarrmHOOY yBaHHS
BHMAraroTh BUCOKOSKICHOI IATOTOBKHU JOKTOPIB (isocodii B ramysi MexaHi4uHOI iHXKeHepii.
BaxxnuBa poiib y miAroToBIi AOKTOPiB (isocodii 3 TpUKIaAHOI MEXaHIKH BiJIBOJUTHCS
JUCLUIUTIHI «YJOCKOHAJICHHS TMPOTPECUBHUX TEXHOJIOTIYHUX IPOLIECIB CTBOPEHHS 00 €KTIB
MaIMHOO Y TyBaHHS».
Jucuurutina «YIOCKOHAJIEHHS MPOTPECUBHUX TEXHOJOTIYHUX TPOIECIB CTBOPEHHS
00’ €KTiB MaMHOOYTyBaHHS» € 000B’SI3KOBOIO JTMCIIUILTIHOKO MiATOTOBKH TOKTOPIB (histocodii 3
MPUKIIQAHOT MEXaHIKM BIAMOBIIHO J0 OCBITHBO-HAyKOBOi mporpamu «lIpukimagHa mexaHika»
raimysi 3Hanb Ne 13 «MexaHniuHa imkeHepis» cnerianbHocTi 131 «lIpukiiagna MmexaHikay.
BuB4eHHS 11i€1 TUCIUTUTIHA TIOBHICTIO 3a0e3Meuye TEOPETHYHE Ta MPAKTHYHE OCBOEHHS
PhD-crynenTtaMu OCHOB BHCOKOC(EKTHBHHMX METOJIB OOPOOKH MAIIMHOOYAIBHMX MarepiaiiB
SIIEKTPUIHUM CTPYMOM, TJIA3MOIO, CIEKTPOHHUM Ta JIa3epPHUM TMPOMEHEM, yIbTPa3ByKOM 1 Ma-
THITHUM TIOJIEM.
Kuro4oBi c10Ba: TexHOJOrisS MAITMHOOYIyBaHHS; MPOTPECUBHI TEXHOJOTT; eneKTpodi-
3WYHI Ta eNEKTPOXIMIYHI METOAM 0OpOOKH; MexaHiuHa 0OpOOKa; TEXHOJIOTIUYHA TOKYMEHTAIIIS.

Abstract

The development of science and technology, the constant improvement of mechanical
engineering technologies require high-quality training for PhD of mechanical engineering.

An important role in the preparation of PhD of applied mechanics is given to the disci-
pline "Advanced Technological Processes Improving of Mechanical Engineering Facilities Cre-
ating".

The discipline "Advanced Technological Processes Improving of Mechanical Engineer-
ing Facilities Creating™ is a mandatory discipline for the PhD's degree in applied mechanics in
accordance with the educational and professional program "Applied mechanics” in the field of
knowledge Ne 13 "Mechanical Engineering” specialty 131 "Applied Mechanics".

The study of this discipline fully provides theoretical and practical development by PhD-
students of the basics of highly efficient methods of processing machine-building materials with
electric current, plasma, electron and laser beams, ultrasound and magnetic field.

Keywords: engineering technology; advanced technological processes; electrophysical
and electrochemical processing methods; tooling; technological documentation.



1. Onuc HaBYAJIBLHOI AMCHHUILTIHA

I'any3b 3HaHB,

XapakTepucTUKA
HABYAJbHOI 1M CUMILTIHA

HajimenyBanHsi crneniaJbHICTL
NMOKAa3HHUKIB (ocBiTHA mporpama), ocBi- Alenna opma 3aouna popma
e e HaBYaHHHA HaBYaHHA
THill piBeHb (10H) (30H)
KinbkicTh kpenutiB — 7 l"any3p 3HaHB:
13 « MexaniuHa iHXEHepis» O0oB’s13k0Ba

Momynis — 1 Pixk minroroBxu
3MiCTOBHX MOJIYIIB — 2 1-i1 ‘ 1-i
Enexrponnuit anpec PITH/] CrieniabpHICTb:

o g . Cemectp

Ha CaiiTl YHIBEPCUTETY 131 «IIpuknagHa MexaHika»

[anuBinyanbHe 3aBIaHHS: 2-1 | 2-1

po3paxyHKoBO-TpadidHa OcBiTHS mporpama: Jlexmii

pobota «[IpuknagHa MexaHiKa» 45 roj,. 24 Tog.

3aranbHa KUIbKICTb

rogaus — 210 IIpakTuyHi
30ron. | 12 ron.

JlabGoparopHni

TwKHEBUX TOANH JUIS ICH-

HOi (hOpMU HABUAHHS:
ayIUTOPHUX — D;
caMoCTiiHO1 poOoTH
cTyaeHTta — 9

OcBiTHI piBEHb:
TpeTiii (OCBITHbO-HAYKOBHIA)

CamocriiiHa po0oTa

135rox. | 174 ron.

InnuBinyanbHe 3aBIaHHS

Buja xoHTpoOJIIO: 37K

dopma KOHTPOJIIO: yCHA / TUCh-
MOBa




2. MeTa BUBYEHHSA HABYAJIBLHOI AMCIUILIIHI

MeToro BUBYEHHS HABUAIBHOI JUCIMIUIIHE «Y JOCKOHAJIEHHS MPOTPECUBHUX TEXHOJOTid-
HUX TPOIIECIB CTBOPEHHS 00’ €KTIB MAaIMHOOYAyBaHH» € (POPMYBaHHS y CTYJIEHTIB BiJIITOBIIHO JI0
OCBITHBO-TIPO(ECIITHOT MPOrpaMu TAKUX KOMITETEHTHOCTEH:

®KO1. Haitbinpm nepenoBi KOHIENTYadbHI Ta METOJMOJOTIYHI 3HAHHS B rajay3l HayKOBUX
JOCITIJIKEHD 1 TPOEKTYBAaHHS KOHCTPYKIIiH, MalIMH Ta/ab0 MpoLeciB B rady3i MalIMHOOY1yBaHHS Ta
Ha MEX1 CYMDKHHUX MPEIMETHUX Taly3eH;

@®KO02. 3naTHICTh KPUTHYHOTO aHAJi3Y, OL[IHKM 1 CHHTE3y HOBUX Ta CKJIAJHUX i7Iei B Mpolie-
cl po3poOKH Ta peamizallii MEXaHIYHUX KOHCTPYKIIIH, MaIliH, MaTepialiB 1 BAPOOHUYUX MPOIECIB
MaIMHOOY/yBaHHSI Ha OCHOBI HOBITHIX 3HaHb B Tajly3l MEXaHIKU Ta CYMIKHHUX MPEIMETHUX Tajy-
3el.

3. IlepexymoBH /i BUBYEHHS AN CIUILIIHA
[TepemymoBamu JIsi BABYCHHS JUCIMILIIHU € TUCIUIUTIHA: TEXHOJIOTIS MAIIMHOOY/TyBaHHS,
TEOPETUYHI OCHOBH TEXHOJIOT11 BUTOTOBJICHHS JCTaJICH MaIlliH, B3a€MO3aMiHHICTh, CTAHAPTHU3AIIIs
Ta TEXHIYHI BUMIPIOBaHHS, TEXHOJOTIYHA OCHACTKA.

4. OuikyBaHi pe3yJIbTaTH HABYaHHA

BuBueHHs1 HaBYANbHOT NUCHUIUTIHY NTependadae GopMyBaHHS Ta PO3BUTOK Y CTYICHTIB Ta-
KHX pe3yJIbTaTiB HAaBYAHHS:

[TPHO09. Bonozitu nporpecHBHUMHU METO/IaMHU Ta TEXHOJOTISIMHU, YMITH MOJIU(DIKyBaTH ic-
HYIOYi Ta pO3pOOJISITH HOBI METOIM Ta/a00 3aBAaHHS, 3/IIHCHIOBATH 3aX0/1 JIJIsl €EKTUBHOTO BUKO-
HaHHS Mpo¢eCIHHUX 3aB/IaHb.

[TPH19. 3HaTu HOBITHI CBITOBI JOCSTHEHHS HAyKH, TEXHIKM Ta TEXHOJIOTII B rayry3i MexaHi-
YHOI 1H)KEHEepii Ta CropiAHeHUX cdepax.

3HaTH 1 PO3YMITH OCHOBU ()13MKO- Ta XIMIKO-TEXHIYHUX MIPOLIECIB TPOrPECUBHUX TEXHOJIO-
Tii.

5. IIporpama HaBYaJIbHOI JUCUHUILIIHA
Mopnyas 1
3micToBuii Moay.b 1. 3aranbHa XapakTepUCTHKA IPOTPECUBHUX TEXHOJIOTTYHUX TporeciB. Enekr-

pHUYHI METOIU 0OPOOKH MaTepiaib.

Tema 1. Cytb, 3HaueHHs 1 kinacudikaunis EOEXMO. Enexkrpoeposiiina 06podka (EEO) marepianis.
Cxemu Ta (}i3uka nporecy.
Jliteparypa: [1] cTp. 113-122, 158-172; 2] cTp. 10-42.
Tema 2. Texuonoriunai nokazauku EEO. TexHonoriuae BUKOPUCTAHHS €JIEKTPOICKPOBOTO Ta €JICK-
TPOIMITYJIbCHOTO pexuMiB 00poOKku. [HCTpyMeHT, oOnaHaHHs Ta TexHika oe3nexu (Th).
JlitrepaTtypa: [1] cTp. 16-26; [2] cTp. 42-79.
Tema 3. Enextpoximiuna o0podka (EXO) matepianiB. CxeMu, TEOpETUYHI OCHOBHU Ta TEXHOJIOT1YHI
noka3Huku npouecy EXO. Inctpyment, obnagnanss ta Th.
Jlirepartypa: [1] cTp. 54-61; [2] cTp. 94-101.

3micToBuii Mmoayab 2. O6poOka mMaTepiaiiB €1eKTPOHHUM IpoMeHeM. OCHOBHI TEXHOJIOT14H1 MPo-
recu 00pooOku. O0IaHaHHS Ta HOTO TeXHIKa OE3MeKH.

Tema 4. O6poOka maTepiaiiB eNeKTPOHHUM IpoMeHeM. OCHOBHI TEXHOJIOT1UHI MpoIiecH 00pOOKH.
O06naxHaHHA Ta HOT0O TEXHIKA OE3IIEKH.

Jlireparypa: [1], 93-104; [2] cTp. 155-181.
Tema 5. O6po6ka nazepauM npoMeHeM. Di3uyHI OCHOBU MPOIIECY B3aEMOIIT JJa3epHOTO TPOMEHS 3
pedoBrHOO. TexHoorii 1a3epHoi 00pPOOKH.



Jlitrepatypa: [1], 241-253; [2] cTp. 219-234.
Tema 6. Texnonoriune BUkopucTanus ria3mu. [1na3smosi mxepena eneprii. TexHonoriuni npouecu
1a3MoBOi 00poOKu. O0aTHaHHS 1 TEXHIKA OC3MEKH.

Jlitrepatypa: [1], 172-195; [2] cTp. 234-253.
Tema 7. YabTpazBykoBa o0pooOka (Y30) matepianiB. Cxemu, Ppi3udHi OCHOBU Ta TEXHOJIOTIYHI TO-
ka3Huku Y30. OcHoBHi TexHomorii Y30.

Jlitrepatypa: [1], 241-253; [2] cTp. 219-234.

Tema 8. ®i3uuni 0cHOBHU Ta Kiacu]ikallis crmoco0iB eleKTpoBHOYX0BO1 00poOku. TexHoorii ene-
KTpOBUOYX0BOi 00poOKu. MarnitoimiynscHe GpopmMoyTBopeHHs. OCHOBHI CXeMHU 0OpPOOKH TUIIOBUX
neraneil. OGnagHanHs Ta TexHika 6e3neku. KomGiHOBaHI MeToan 0OpoOKH Ta IX TEXHOJIOTIYHI TO-
Ka3HUKH.

Jliteparypa: [1], 270-273; [2] cTp. 252-264.



TeMaTHYHHI IVIaH HABYAJILHOI AUCIUILIiHA

HasBu 3MicToBHUX
MOJTYJIiB 1 TeM

Kinexicte rogua

Jlenna ¢opma

3aouna opma

yChOT0

y TOMY YHCIT

JCK

11p

1120

c.p

YCbhOTO

y TOMY YHCIII

JCK

11p

1120

c.p

2

3

4

5

6

8

9

10

11

Moayas 1 (M1)

3micToBuii MoayJib 1. 3aranbHa XapakTepUCTUKA IPOTPECUBHUX TEXHOJIOTIYHUX TporieciB. Enekrpu-

YH1 METOIU 0OPOOKH

Tema 1. CyTb, 3HaueHHS 1 Ki1acudikaris
EDEXMO. Enexrpoeposiitna 06podka (EEO)
MmaTtepianiB. Cxemu Ta (i3uKa nporecy

22

14

22

18

Tema 2. Texuomoriuni nokazauku EEO. Tex-
HOJIOTIYHE BUKOPHUCTAHHS €JIEKTPOICKPOBOIO
Ta EJIEKTPOIMITYJIbCHOTO PEKUMIB 0OPOOKH.
[HCT-pyMeHT, 00siajHaHHs Ta TEXHiKa O0e3MmeKu
(TB).

34

18

34

27

Tema 3. Enextpoximiuyna 06podka (EXO) ma-
TepianiB. CxeMH, TCOPETUYHI OCHOBH Ta TEX-
HoJIoT14H1 oka3Huku nponecy EXO. Inctpy-
MeHT, oOnaguanug ta Th

34

18

34

27

Pa3om 3a 3micToBuM MoayJsem 1

90

20

20

50

90

10

8

72

3micToBuii Moay.ib 2. O6poOka MaTepialiB €1eKTPOHHUM NpoMeHeM. OCHOBHI TEXHOJIOT1UHI Mpo-
necu 00pooku. O0aTHaHHS Ta HOTO TEXHIKA OE3MEeKn

Tema 4. OOpobOka MatepiaiB eIeKTPOHHUM
npoMeHeM. OCHOBHI TEXHOJIOT14HI TPOLIECU
00poOku. O6nagHaHHsI, TeXHIKA Oe3MeKu

20

15

20

18

Tema 5. OOpo6ka nazepHuM npomenem. Pizu-
YH1 OCHOBH IPOLIECY B3a€MO/I11 JIA3€PHOTO
IPOMEHS 3 PEYOBUHOIO. TeXHOJIOri1 1a3epHOl
00poOKH.

30

20

30

24

Tema 6. TexHOJOT1UHE BUKOPUCTAHHS IIIa3MH.

[Tna3moBi mxepena eneprii. TexHoIOr4HI
npoliecy ia3MoBoi 00pooku. O6maaHaHHS 1
Tb

20

15

20

18

Tema 7. YabpTpazBykoBa 00podka (Y30) ma-
tepianiB. Cxemu, (pi3UYHI OCHOBH Ta TEXHOJO-
riuni noka3Huku Y30. OCHOBHI TEXHOIOT11
VY30.

32

20

32

26

Tema 8. @13u4H1 OCHOBH Ta Kiacudikarrist
croco0iB eNneKTpoBuOyX0oBoi 00poOKku. TexHo-
J0Tii eneKTpoBUOYyX0BOi 00p0oOKH. MarHiToi-
MIyJibcHE popMoyTBOpeHHs. OCHOBHI CXeMHU
00po0OKu TunoBUX neraneit. O0mamHaHHS Ta
TexHika 6e3nexu. KomOiHoBaH1 MeToau oOpo-

18

15

18

16




OKH Ta X TEXHOJOIIYHI TOKA3HUKU

Pa3om 3a 3micToBUM MoayJs1eM 2 120 | 25|10 85 | 120

14| 4

102

Pa3om 3a kypcom 210 | 45|30 135 | 210

24 | 12

174

Temu NMPAKTUYIHHUX 3aHATH

Kinpxicts rogua

3/I Haspa Temu Jenna 3aouHa
dhopma dhopma
1 | BuGip i oOrpyHTYBaHHS METOJY €JIEKTpUUHOT 0OpOOKHM OBEPXHI JIeTai 4 2
2 | Po3poOxka oneparriitHoi TeXHOJIOT1T eJIeKTpOoepo3iiHOT 00pOoOKH 8 3
3 | Po3pobOka oneparliitHoi TEXHOIOTIT €IeKTPOXIMIYHOT 00pOOKH 8 3
4 TeXHOJIOT14HI TPOIECH 0OPOOKH SIIEKTPOHHUM ITPOMEHEM, JIa3epHOi 00- 4 5
pOOKM Ta 3 BUKOPUCTAHHSM ILJIa3MHU
7 | YneTpa3BykoBa 00pobOka marepianin 6 2
Pa3zom 30 12
Camocriiina po06ora
Po3noais yacy camocTiiiHOI podoTH
Kinekicts roanu
No B 6
3/m WA poboTH Jenna 3aouHa
dopma | popma
1 | IligroroBKa A0 JEKIIMHUX 3aHATH 45 48
3 | [linroroBka A0 MPaKTHUYHUX 3aHSIThH 30 36
4 | TlinrotoBka 10 KOHTPOJIBHOT poOOTH / MIITOTOBKA KOHCTIEKTY JICKITiil 20 40
5 | [lizroroBka 1o 3aiiky 40 50
Pazom 135 174

iHdopmanii Ha JEKUIMHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMH M HAaOUHHMMH 3aCO0aMHU.

6. MeTtoau HaBYaHHS, 32CO0M TIaTHOCTHKM pe3yJbTaTiB

HABYAHHS Ta METOAHM IX ACEMOHCTPYBaHHA

HalytTts 3m00yBauamMu KOMIETEHI[IH 3a0e3meuyeThCcsl depe3 3aCBOEHHS HaBYAJIBLHOTO Ma-
Tepiady y BUIVIAII JEKIIMHMX, NPAaKTUYHUX 3aHATh Ta CAMOCTIHHOI poOOTH CTYAEHTIB.

OCHOBHUMH METOJaMU HaBUYaHHA 3 )II/ICIII/IHJ'IiHI/I €:

1. HO}ICHIOBaJ]LHO-iJ'IIOCTpaTI/IBHI/Iﬁ METOJ, 3a JOIIOMOI'ORO HOBi,Z[OMJ'ICHHH Ta 3aCBOCHHI

2. [IpobaemMHMit METOM, KOJIM HAa MPAKTHYHUX 3aHATTIX YTBOPIOIOTHCS IMOIIYKOBI CHUTYAIll,
PO3BUBAETHCS AKTUBHICTb, CAMOCTIHHICTh, TBOPYI 3A10HOCTI 3700yBayiB OCBITH.
Sk HaouHMH Marepial Ha JEKIiSX 3aCTOCOBYIOTHCS MYJIbTUMEHINHI ClIalau Ta JIeKINih-
HI IEMOHCTpAIIii.
3 MeTOr PO3’SICHEHHS HAWOIIbII CKIAJHUX MHTaHb JAUCHUIUTIHA Ta MiJBUIIEHHS SKOCTI
BUKOHAHHS 3aBJIaHb MPAKTHYHUX POOIT MPOBOIATHCSA TPYIOBI Ta 1HAMBIAYadbHI KOHCYNIbTAIll 3a
pO3KIIaZioM KadenpH.
[lin wac kapaHTHHY 3aHATTS TOBHICTIO MPOBOJSATHCS AMCTAHIINHO B PEXHUMI BiJICOKOH-
(epeH1iil 3a 10MOMOT010 OHJIAH-TIATGOpMU Zoom.
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3acobamu OIIIHIOBaHHS Ta METOJaMH JIEMOHCTPYBaHHS pe3yJibTaTiB HaBYAHHS 3 AUCIIH-
TUTIHH €:

- YCHI BiJIOBiJli HA MPAKTUYHUX 3AHATTSX;

- 3aXHUCT IPAKTUYHUX POOIT;

- KOHTPOJIbHI po0O0TH;

- TIArOoTOBKAa KOHCHEKTY JICKI[IH 32 TeMaMH JTUCIUILIIHH,

- 3aNiK.

7. q)OpMI/I IMOTOYHOIO Ta HiﬂcyMKOBOI‘O KOHTPOJJIIO

JlocsiTHEeHHS cTyIeHTa OLiHIOIThCA 32 100-06aIbHOI0 CHCTEMOI0 Y HIBEPCUTETY.

[TimcymkoBa oIliHKa HAaBYAJILHOT'O KYPCY BKJIIOYA€E B ceO€ OIIHKH 3 TTOTOYHOTO KOHTPOJIO 1
OI[IHKY 3aKJIIOYHOTO 3aJiKy. Y KOKHOTO KOMITOHEHTa CBOSI YacTKa B 3aralibHid CUCTEMI OI[IHOK. Y
MIPOMDKHHX OIIHKax CTYJAEHT Moxke HaOpatu 60 6aJiB. [1inq KOMIOHEHTOM MPOMIXKHHMX OIIIHOK PO-
3YMIIOTBCSI TIOTOYHI OI[IHKH MPOTSATOM CEMECTPY (BUKOHAHHS Ta 3aXUCT MPAKTHYHUX POOIT 1 BUKO-
HaHHS KOHTPOJBHHUX POOIT 3a Marepianamu 1-ro Ta 2-ro 3MICTOBUX MOAYIMIB JJi CTYACHTIB ACHHOT
¢dopmMu HaBUaHHS; BUKOHAHHS Ta 3aXHUCT MPAKTHYHUX POOIT 1 MIATOTOBKA KOHCIIEKTY JICKIIHA IS
CTYJEHTIB 3204HOT (JOPMU HABUAHHS).

Jlnist cTyneHTiB IeHHOI (OpMH HaBYaHHS MMOTOYHUN KOHTPOJIb BKIIIOYAE OI[IHIOBAHHS BHUKO-
HaHHS Ta 3aXMCTy NPaKTUYHUX POOIT Ta BUKOHAHHS KOHTPOJBHHUX POOIT 32 MaTepiagamu 1-ro ta 2-
ro 3MiCTOBHX MOIYJiB. CTYZACHTH BUKOHYIOTh Ta 3aXUIIAIOTh MIPAKTUYHI pOOOTH y BCTAaHOBIIEHI Te-
pMiHU. MakcumanbHa KUIBKICTh OalliB 3a KOXKHY MPAKTUYHY POOOTY CTaHOBUTH 6 OalliB 3 ypaxy-
BaHHSIM MPAaBUIBHOCTI Ta SKOCTI 0(hOPMIICHHS 3BiTY, 0OpPOOKH pe3ysabTaTiB JOCHTI/IB Ta BUCHOBKIB,
a TaKOXX BIANOBIJEH Ha KOHTPOJIbHI 3anuTaHHs. MakcuMasbHa OLIHKA CTY/IEHTa 3a JaHUN KOMIIO-
HeHT nporpamu 30 6aniB (5 poOit mo 6 6aniB). CtyneHTH JeHHOI (OpPMU HABYAHHS BUKOHYIOTH JBI
KOHTPOJIbHI pOOOTH 3a MarepiagaMu 1-ro Ta 2-ro 3MICTOBHX MOAYJiB. MakcuMaibHa OLIHKA CTY-
JIeHTa 3a JaHuil KoMInoHeHT nporpaMu 30 6aniB (2 KoHTposbHI poboTH 1o 15 6aniB). KoxkHa KOHT-
posibHA poboTa BKIItOUae aABa nuTaHHA (748 G6ainiB). TpuBamicTs BUKOHaHHSA poOoTH 60 XB.

CryneHTu 3a04HO1 (JOpMU HaBYAHHS BUKOHYIOTh Ta 3aXHIIAIOTh MPAKTHYHI POOOTH Ta Ma-
IOTh MIATOTYBAaTH KOHCIEKT JIEKLIH 3a TeMaMu AMCLUILIIHU. MakcuMmallbHa OIlIHKa CTyJIEHTa 3a
npakTiuaHi podoTtu 30 6aiiB (5 poOiT o 6 OaniB). MakcuMallbHa OLIHKA CTY/IEHTA 3a KOHCIEKT Jie-
kiiid 30 6auniB (5 TeM o 6 6amiB).

CryneHTy JeHHOI Ta 3a04HOT ()OPMH HaBUaHHS CKJIAJAl0Th 3aKIIOYHUN 3aik. [Iuroma Bara
3alIKy B 3arajipHiil cucrteMi ouiHOK — 40 0aniB. 3ajik MpoBOAUTHCS B MUCHMOBIH ¢opMi. biner
BKIItouae 4 nutaHHsA. MakcumalbHa KUIBKICTh OaiiB, sSiky HaOWpae CTYACHT 3a BIAMOBIAb HA OJHE
nutaHas — 10 6anis.

IIpaBo 3/1aBaTH 3aKIIOYHUHN 3aJiK TA€EThCS CTYIEHTY, SIKUH 3 KO)KHOTO BUAY OTOYHOI'O MO-
JTyJIbHOTO KOHTpOJII0 Habupae He MeHme 60 % Big MakcuManbHOI KigbKocTi OaimiB. [lizcymkoBa
OLIIHKA HAaBYAJIBLHOT'O KypCY € CYMOIO TPOMDKHHUX OIIHOK 1 OLIHKHU 3aJiKy. SIKIII0 cyMapHa KiJIbKiCTh
0aJtiB 3 MOTOYHOTO MOJYJIBHOTO KOHTPOJIIO CTaHOBUTH MeHIIe 60 %, CTyIeHT Mae MOBTOPHO BUKO-
HATH MIPAKTUYHI Ta KOHTPOJIbHI POOOTH.

3apaxyBaHHS KPEIUTIB HABYAIHHOTO KYpCY MOKJIMBO TUTBKH IICISI TOCATHEHHS PE3yJbTa-
TiB, 3aruiaHoBanux PITH/L, mo BupaxaeThest B O/1HIN 3 MO3UTUBHUX OLIIHOK, Nepea0aueHnX YNHHUM
3aKOHOJJTAaBCTBOM.

@DopmMu KOHTPOJIIO Pe3yJIbTATIiB HABYAJIBLHOI AislJIbHOCTI CTY/IEHTIB Ta iX OHiHIOBAHHA

KiabkicThb .
X Kpurepii oniHioBaHHSI NPAKTUYHHUX 3aHATH
oaJjiB
6 Po6ota BukoHaHa y BcTaHOBJIeHHH TepMiH. CTYJ€HT BUKOHYE MPAKTUYHY PO-

00Ty CaMOCTIHO 3TiIHO METOAMYHUX BKa31BOK; UITKO ()OPMYITIOE€ METY POOO-
TH Ta OCHOBHI TIOJIOKEHHS TEOPIii; 3aCTOCOBYE KOPEKTHI METOIN 0OPOOKH
OTPUMAaHUX PE3yabTATIB Ta KOMIT IOTEPHI MPOTPAMHU; Y BUCHOBKAaX HAJa€ KO-
PEKTHY IHTEPIPETAII0 PE3YJIBTATIB; 3BIT BIAMOBIAE€ BUMOTAM 10 0(OPMIICH-
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HS IPakTUYHUX poOiT. CTyneHT npaBuibHO Bianosigae Ha 90...100 % koHT-
POJIbHUX 3aIUTaHb.

Pobota BukoHaHa y BcTaHOBIECHUH TepMiH. CTYJICHT BUKOHYE MPAKTHYHY PO-
00Ty 3TiHO METOJUYHHUX BKA31BOK, IHOJI MICIIs KOHCYJIbTAIIM BUKIa/1a4a;
MPaBUILHO (GOPMYITIOE METY pOOOTH Ta OCHOBHI TIOJIOXKEHHS TEOPii; B IILIIOMY
MPABIJIBHO CKJIAJIa€ 3BIT Ta pOOUTH BUCHOBKH; BifmnoBinae Ha 74...89 % KoOHT-
POJIbHMX 3aIUTaHb.

Po6ota BukoHaHa y BcTaHOBJICHHH TepMiH. CTYJICHT BUKOHYE MTPAKTUIHY PO-
00Ty 3riHO METOAMYHHMX BKa3iBOK, CKJIA/IA€ 3BIT, III0 MICTUTh HETOYHOCTI Y
BHCHOBKAX Ta MOMMWJIKH; BiinoBiznae Ha 60...73 % KOHTPOJIbHUX 3aIUTaHb.

Po0ota BUKOHaHA 3 IOPYIICHHSM BCTaHOBJICHHX TepMiHiB. CTYJI€HT BUKOHYE
MIPAKTUYHY pOOOTY MIiCIIsl KOHCYINIBTAIlIl BUKIIaa4da; CKIaIa€ 3BiT, 110 MICTUTh
3HaYHI HETOYHOCT] Y BUCHOBKAX Ta MMOMUJIKU; BIAMOBIIa€ Ha

35...59 % KOHTPOJIbHUX 3aNHUTaHb.

Po6oTa BukoHaHa 3 MOPYIIEHHSIM BCTaHOBJICHUX TepMiHiB. CTYIEHT BUKOHYE
MIPAKTUYHY pOOOTY MICIIsI KOHCYJIbTAIlI BUKIIaa4da; CKIaIa€ 3BiT, 1[0 MiCTUTh
3HAaYH1 HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH; BIAMOBIIa€ MeHIIE HixK Ha 35%
KOHTPOJIbHHX 3aITUTaHb.

Maxkcumanvna oyinka cmyoenma 3a oanuii komnorenm npozpamu 30 6anie (5
pobim no 6 6anis).

KinbkicTh
oaJiB

Kpurepii oniHIOBaHHSA KOHTPOJIBbHUX POOIT

14...15

KonTtponbHa po60Ta BUKOHAHA Y BCTAHOBJIICHHI TEpPMiH 0€3 MOMHUIIOK a00 3
HE3HAYHOIO MMOMUJIKO0. BilMOBi/Ii Ha MATAaHHS MPaBUJIbHI, IOBHI, JIOT14HI, Mi-
CTSITh aHAJIi3, CHCTEMATH3allil0, y3araJlbHeHHS, apTYMEHTOBaH|1 BUCHOBKH.

12...13

KonTponbsHa po60Ta BUKOHAHA Y BCTAHOBJICHUH TEPMiH 3 I€KIJIbKOMA HE3HAU-
HUMU IOMUJIKaMU. BiIOB1/11 Ha TUTAaHHS IEPeBaXKHO NPABHUJIbHI Ta MOBHI.

KonTtponbsHa po60Ta BUKOHAHA y BCTAHOBJICHUN TEPMIH 31 3HAUYHOIO KUIBKICTIO
NpiOHUX MOMWIOK. BiNoB1/11 Ha NUTaHHS TEPEBaKHO MPABHUIIBHI.

KonTtponbsHa po60oTa BUKOHAHA 3 MOPYLUIEHHSM BCTAHOBJIEHUX TEPMIiHIB 3 O/JI-
HI€I0 Ipy00I0 TOMUJIKOIO Ta 3HAYHOIO KUIBKICTIO IpIOHMX MOMUJIOK. Biamosizl
Ha MUTaHHS IEPEBAXKHO HETIPABHUIIbHI.

KonTposibHa poOoTa BUKOHaHA 3 MOPYILIEHHSM BCTAaHOBJIEHUX TEPMIHIB 31 3Ha-
YHOIO KIIbKICTIO IpyOMX MOMMUIIOK. BiZMOBIIl Ha MUTaHHS MEPEBayKHO Herpa-
BUJIbHI.

Maxcumanvua oyinka cmyodenma 3a oanuti komnonenm npoepamu 30 6anie (2
KOHmMpOobHi pobomu no 15 6anis).

KinbkicTh
0aJjiB

KpuTepii oniHIOBaHHS KOHCIEKTY JICKIIH

6

[TuTaHHs JEKIii TeMU pO3KPUTI TOBHICTIO, MaTepiall JIEKI[iil MICTUTD BiJIMOBI-
JTH1 PUCYHKH, TaOIuUIIl ¥ hopMyIH.

5

[TuTaHHs OUTBIIOCTI JIEKIIM TEMU PO3KPUTI MOBHICTIO, ajie JIesKi MOTpeOyIoTh
JI0OTIpaIfOBaHHsI, MaTepiaj JEKIii MICTUTh BIAMOBIIHI PUCYHKH, TAOIHULI i
hopmymu.

[TuTaHHs 3HAYHOT KUIBKOCTI JIEKIIIM TEMH PO3KPUTI HE MOBHICTIO 1 MOTPEOYIOTh
JOONPALIIOBaHHS, JIeSK1 JIEKI1i He MICTITh BIAMOBIIHI PUCYHKH, Ta0nuii i ¢o-
PMYIIH.

[TuTaHHs OUTBIIOCTI JIEKIIM TEMU PO3KPUTI HE MOBHICTIO 1 MOTPEOYIOTH J0-
OIpAlIOBAaHHS, a JIeKIIi1 He MICTATh BIANOBIIHI PUCYHKH, Ta0IH1i i (OPMYIIH.

[Tutanns OUTBIIOCTI JICKITIH TEMU HE PO3KPHTI.

Maxkcumanvua oyinka cmyoenma 3a oanuii komnornenm npozpamu 30 oanie (5
mem no 6 6anis).
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KinbkicTh
0aJjiB

Kpurepii oniHloBaHHs 3aJiKy

10

BianoBiaps Ha nmUTaHHS TOBHA, MIATBEPKEHA BiIMOBIIHUMH (POPMYJIAMH Ta
UTIOCTPaTHBHUM MaTepiajoM, BKJIIOYAE aHAJII3 Ta ApTYMEHTOBAaHI BUCHOBKH.

BianoBiaps Ha nmUTaHHS OBHA, MIATBEPKEHA BIAMOBIIHUMH (OPMYJIAMH Ta
UTIOCTPaTUBHUM MaTepiaioM, BKIIIOYA€E aHaJli3 Ta apryMEHTOBaHI BUCHOBKH,
aJie MiICTUTh HE3HAYHY KIJIBKICTh IPIOHUX TTOMHJIIOK.

BinmoBigs Ha MATAaHHS TOCTATHHO TIOBHA, YaCTKOBO ITiITBEPXKEHA BiOBII-
HUMH (OpPMYJIaMH Ta UTFOCTPATUBHUM MaTepiaJioM, MICTUTh 3HAYHY KUJIbKICTh
JpiOHUX TOMUJIOK.

BianoBinae Ha MUTaHHS HEMOBHA, YaCTKOBO ITiITBEP/DKCHA BiAMOBITHUMU (HO-
pMyJIaMH Ta ITFOCTPATUBHUM MaTepiajioM, MiCTUTh 3HaUHY KIJIBKICTh IpyOux
Ta IPiIOHUX MTOMUJIOK.

BinmoBias Ha MUTaHHS HETIOBHA a00 BIJCYTHS, HE MMiATBEPXKEHA BiAMOBIIHU-
MU (HOpMyllaMu Ta UTIOCTPATUBHUM MaTepiaioM, MiCTUTh 3HaYHY KUTBKICTb
rpyOoux Ta IpiOHIX TOMHIIOK.

Maxkcumanvna oyinka cmyodenma 3a oanuii komnorwenm npozpamiu 40 oanie (4
numanns no 10 6anis).

IloToyHui MOAYJIbHUI KOHTPOJIb

dopma MakcuMasbHa KUIBKICT 0aliB

KOHTPOJIIO Jenna popma 3aouna popma

BukoHaHHS Ta 3aXUCT MPAKTUYHUX POOIT 5%6 6aiiB = 30 5%6 6aiiB = 30

KontposbHa pobora 2*15 6aniB = 30 —

Koncnexr nekuin - 5*6 6amiB = 30

Bcroro 60 60

8. Kpurepii oniHiOBaHHS pe3yJ/ibTATIB HABYAHHA

Jlenne BigaiieHHst

Bua pobotu Kinexicte OamiB

T1 [IpakTuyna po6ora Nel 6

3M 1 T2 ITpakTnuna pobota No2 6

T3 [MpakTryna podoTa Ne3 6

3M 2 T4 [IpakTuyna po6ota Ned 6

T5 [MpakTryna podoTa Ne5 6

3M 1 KonTponbnaa podora Nel 15

3M 2 Konrtponbaa pobota Ne2 15

[TizcymMKOBHI KOHTPOJIb 3amix 40

Cyma 100
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3aouHe BigAiJIeHHA
Bun pobotu Kinexicts OaniB
T1 [IpakTuyna podota Nel 6
3M 1 T2 IIpakTuuna po6oTa No2 6
T3 [IpakTrana podota Ne3 6
3IM 2 T4 [Ipaktuyna po6ota Ned 6
T5 [IpakTuyna po6ora Ne5 6
T1 Koncnekr nexmiit 6
3M 1 T2 Koncnekt nexuiit 6
T3 Koncnexr nekmii 6
T4 Koncnekr nexmiit 6
3M 2
T5 Koncnexr nekmii 6
[TincyMKoOBU KOHTPOJIb 3amk 40
Cyma 100

9. 3aco0u HaBYaHHS

VY SIKOCTI HAOYHOT'O MaTepialy IiJl Yac JEKIIHHUX Ta MPAKTUUYHUX POOIT BUKOPHUCTOBYIOTHCS PO-
60ui kpecnenHs aeraneit, miakatu, 'OCT, OCT, ICTY, kepytoui JOKyMEHTH, IPOCIEKTH (HipM-
BUpOoOHUKIB 0OnagHanHss EOXMO, noBiAHUKY, 3pa3Ku JeTajiei Ta iHCTPyMEHTY.

Jlnist nornuGieHHs] BUBYEHHS AUCLUIUIIHU PEKOMEHIY€ThCSl CUCTEMaTUYHe ONpalbOByBaHHS (a-
XOBHX KypHaliB: “MetanoodpoOka”, “JIBurynoOynyBanusa’, “IHCTpyMeHT, TEXHOJIOTisA, 00IaHaH-
HS’, @ TAKO’K 3aKOPJOHHMX (DaxOBHX KypHauiB. [{1s 03HAlOMIIEHHS 3 HOBITHIMU 3pa3kamu o0naj-
HaHHSA 3 UIIY pekoMeHayroThCsl €KCKypcCii 10 MalIMHOOYIIBHUX MIANPUEMCTB, Ta BUKOHAHHS IO-
nryky B [HTepHeri.

3 MeTOI0 p03’SACHEHHsI HAaWOIbII CKIAAHUX MUTaHb TUCIUILIIIHU Ta MMABUIICHHS SKOCTI BUKO-
HaHHS 1HIUBIAyaJbHOTO 3aBJIaHHs CIIiJ POBOAMUTH TPYIOBI Ta IHAUBIAYyabHI KOHCYIbTALI] 32 pO3-
KIaaoM Kadeapu.

I1ix yac mpoBeACHHSI KOHTPOJIBHUX 3aXO0/1B PiBEHb 3aCTOCYBAHHS MaTepialy 3MiCTOBOTO MOJYJIS
OLIIHIOETHCS IIUISIXOM MPOBEJACHHS MOAYJIbHOI KOHTposibHOI pobotn (MKP) Ta 3axucry mpaktuy-
HUX POOIT.

10. PexomenoBaHi 1xkepesa ingopmanii
OcHoBHa JliTepaTypa
1. Komeit B., Onociii 3, Onuceko O. TexHonoris MamuHoOyyBaHHs: HaBuanbHMiA MOCIOHUK.
Yactuna 1. — IBano-®pankisesk: [IDHTYHT, 2021. - 217 c.
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2. IlpoexTyBaHHSI TEXHOJIOTIYHUX MPOIECIB Y MaIMHOOYAyBaHHI: HaBuanpHuii mociOHUK 1yist
MammHOOyAiBHUX criemianbHocTel By3iB /I1.0.Pyaenko. — Kuis: Buma mkomna, 1993. — 414
c.

3. Kosanenko B.C. Jlazepna Texnomoris [Tekct] miapyunuk / B.C. KoBanenko - Kuis: Bura
mkomna, 1989. - 280 c.

4. Topbatiok E.O. Texuomoris mamuaoOynyBanus: HaBuansuuit mocionuk / E.O. 'opbaTiok,
M.IIL. Mazyp, A.C. 3enkun, B.Jl. Kapazeii. — JIbBiB.: «HoBuii cBiT-2000», 2012. — 358 c.

JdomomixkHa JiiTepaTypa

1. Copouan B.B. Texnonoris moOyaoBu i MOHTaXy CYAHOBUX TypOoarperariB: HaBuanbHuit
nocionuk.— Mukomnais: [IITHBKI «3ops»-«Mammpoekty», 2006. — 264 c.

2. Slxosenko LE., I[TepmsikoB O.A, ®@ecenko A.B. TexHOIOTiUHI OCHOBH MamuHOOYIyBaHHS:
HaBuanpHuii mociOHUK 11s cTyneHTiB cremianbHocTer 131 «lIpuknagna mexanika», 133
«[amy3eBe mammuoOynyBanus» / L.E.fIkosenko, O.A.Ilepmskos, A.B.®ecenko .— XapbKiB:
HTY «XIIVY», 2022. — 421 c.

3. CnemiampHa TexHOJOTIS  CyqHOBOro  MamumHOOynyBauHs: [linpyunuk mis  BH3
/C.M.Conosiios, JI./1.1llesuenko ta in./Ilig. pen. C.M.ComnoBiioBa. — 3 BUAaHHS NepepoOII.
ta gom. - Kuis: Texuika, 2018. —380 c.

4. Kpymenpaunpka O.B. Merononorist i oprasizaiiis HayKOBUX JOCHIKeHb: HaBu. mociOHUK
[Tekcr] / O.B. Kpymenpaumpka. — K.: Kongop, 2003. — 192 c.

5. OcCHOBM HayKOBHX JIOCHI)KeHb 1 TEXHIYHOT TBOpUOCTi : HaBY. nociOHuk [Tekcr] / .M. Jlu-
ciok [Ta iH.] ; 3a pen. I'. M. JIucrok. — X. : XJIYXT, 2014. — 202 c.

6. IImmumuyk M.I. OcHoBM HaykoBHX JociikeHb: niapyyHuk [Texct] / M.L IMunumuyk,
A.C. I'purop’es, B.B. llocrak. — K.: 3nanns, 2007. — 270 c.

7. Il’staunbka-Ilo3nusakoBa 1.C. OcHOBM HAayKOBHUX AOCHIKEHb y BHIIINA mikoui [Teker]/
I.C. I’ sTaunpka-Ilo3gasikosa. — K.: Llentp Hau. mit-pu, 2003. — 116 c.

8. Hleiiko B.M. Opranizaiiissi Ta MeTOJHWKa HAayKOBO-IOCHITHUIBKOT AiSUIBHOCTI: MIAPYYHUK
[Texcr] / B.M. Illeiiko, H.M. Kymnapenko. — 6-te Bun., nepepo0. i gom. — K.: 3HaHHS,
2008. - 310 c.

Indopmaniiini pecypcu B InTepneri
1. Kypnan «CynHoOyayBaHHS U CyTHOPEMOHT»: http://sudostroy.com
2. XepcoHcwkuit nepyxkaBuuii 3aBoj «ITamamga»: http://pallada-doc.com
3. «XepcoHChKHiA CyTHOOYAIBHIIA 3aBoI» http://xsz.ks.ua
4. HamioHaibHUM yHIBepcUTeT KopabneOyayBaHHsS  iMeHI  aaMmipana  Makaposa:
http://nuos.edu.ua
5. Society of Naval Architects and Marine Engineers (SNAME):
http://www.sname.org/
6. CeiToBmit MOpchkuil yHiBepcutet: http://www.wmu.se
7. Institute of Marine Engineers (UK): www.imare.org.uk
8. Centre for Marine Vessel Design and Research: http://www.tuns/ca:80/cmvdr
9. United States Merchant Marine Academy: http://www.usmma.edu/
10. https://link.springer.com/search?facet-discipline=%22Engineering%22&query=
shipbuilding&showAll=false
11. https://www.sciencedirect.com/browse/journals-and-books?contentType=
JL&searchPhrase=engineering
12. https://www.sciencedirect.com/browse/journals-and-books?contentType=
BK&searchPhrase=engineering
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JOJATOK
Pe3yabTaTu neperJisigy po60o4oi nporpaMu HaBYAJbHOI JUCUMUILIIHA
«Y IOCKOHAJICHHS MTPOTPECUBHUX TEXHOJIOTIYHUX MTPOIECIB CTBOPEHHS 00’ €KTIB MAITMHOOY/1yBaH-
HS»

Temu Jdexuii

No Kinexicts rogun
Hazsa Temn
3/m Jlenna popma | 3aouna dpopma

Pazom

Temu NMPAKTUIHHUX 3aHATH

No KinbkicTh rogauH
Ha3zBa temu
3/m Jenna popma | 3aouna dopma

Pazom

3MiHH 10 poO0UOi MporpamMu HaBYAIBHOI AUCIUIUTIHU «Y TOCKOHAJICHHS IIPOTPECUBHUX Te-
XHOJIOTTYHHX MPOILIECIB CTBOPEHHS 00’ €KTIB MAIIMHOOY/YBaHHS» PO3IIISIHYTO Ha 3acijjaHHi Kade-
pH 1H)KEHEPHOI MEXaHIKU Ta TEXHOJIOT1] MalllnHOOY1yBaHHS

[Tporokonm Ne Bim« _ » 20 p.

3aBigyBad kadenpu M.P. Tkau

3MiHz 10 poO0UOi MporpamMu HaBYAIBHOI AUCIUTUTIHU «Y TOCKOHAICHHS TIPOTPECUBHUX Te-
XHOJIOT1YHHX MPOIIECIB CTBOPEHHS 00’ €KTIB MAIIMHOOYYBaHHS» Y3TO/XKEHO 3 TAPAHTOM OCBITHBOT
TIPOTPaMH.
["apanT ocBiTHBOI nporpamu «lIpuknanna mexanika» Tkau Muxaiino PomanoBud, 1-p TexXH. HayK,
npodecop, 3aB. kKaheapu 1HKECHEPHOI MEXaHIKH Ta TEXHOJIOT1T MaITMHOOY/TyBaHHS.

I"apaHT OCBITHBOI TpOTpaMu M.P. Tkau
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