Cuy1adyc OCBITHBOIO KOMIIOHEHTA ‘ y

[IporpamMa HaB4YaJIbHOI JUCLUILJIIHU

P =
[Ipo€KTyBaHHSA TEXHOJIOTIYHUX "'
npoueciB 3BapBaJIbHOI0

BUPOOGHMIITBA
[lludp Ta Ha3Ba cneriaJbHOCTI [HCTUTYT
G8 - Marepiasio3HaBCTBO HHI MexaHiuHoi iHxeHepii i TpaHcropTy |
Cnenjianizanis Kadenpa
- 3BaproBaHH (145)
OcBiTHA porpama Tun gucuuniHu
[IpukinazHe MaTepialoO3HABCTBO BubipkoBa

Ta HOBITHI TeXHOJIOTi1

PiBeHb OCBiTH ®opMa HaBYAHHS
Jpyruii (maricrepcbkuii) 1.4 JleHHa

Cemectp MoBa BUKJ/IaJaHHA
2 YkpaiHcbka

BukJ/iagavi, po3poGHUKHU

CUTHHKOB [laBsio AHapilioBUY
Pavlo.Sytnykov@mit.khpi.edu.ua
Crapuuuit BUukIaga4d kadpeapu 3paproBanHs HTY "XIII",

JoxkTop ¢inocodii (PhD) 3a cnenjanbHicTio 132 MaTepiasio3HaBCTBO,
MaricTtp 3a crienjiasnbHicTio 131 [IpukaagHa MexaHika.

Jlaypeat akagemiuHol ctunengii [IpeaugeHTa YKpaiHy, a Takox

npeMii HanjionasnbHOI akazeMil Hayk YKpaiHU MOJIOAUM BUEHUM

Ta CTy/leHTaM 3a Kpallli HayKoBi po6OTH.

ABTOD Ta cniBaBTOp NOHa/, 35 HAyKOBHUX NMy6JliKaLiil Ta maTeHTiB.
Bukianae Kypcu: «31aTHICTb A0 3BapOBaHHSA KOHCTPYKLiHHUX
MaTepianiB», «Teopisa npouecis 3BaproBaHHA», «|HHOBaLiiHI TexHOJIOTil
y 3BaproBaHHi», «OCHOBU NPOEKTYBaHHS AiJbHULb i [1eXiB Bi/ITHOBJIEHHS
Ta 3MilHEeHHA JieTa/iell MalluH», <K HOBITHI TexHOJOTII B ranysi»;
«IlHHOBalilHi TexHOJIOTiI B iHXKeHepii moBepxHi»

JleTasibHillle Tpo BUKJIajaya Ha calTi kadeZpy 3a MOCHUJIAHHSAM:
https://web.kpi.kharkov.ua/svarka/vykladachi-kafedry/

3arasbHa iHpopmanisa

AHoTanis

]Kypc Aaucuuiiay "[[poekTyBaHHS TEXHOJIOTIYHUX MPOLIECIiB 3BapOBaJbHOTO BUPOOGHUITBA" 3a6e3neuye
HeoOXiAHUN piBeHb KOMIETeHLii /1 BUpilieHHs npodeciiHUX 3aBAaHb 3 MUTAHb IPOEKTYBAHHS HOBUX
Ta MoJepHi3auii icHyl0UHUX TeXHOJIOTIYHUX HPOIECiB 3BaprOBaIbHOrO BUPOOHULTBA. O3HANOMJIEHHS 3
OCHOBHMMHU MeTOJaMU INPOEeKTYBAaHHS TeXHOJIOTIYHUX IpoleciB, 0OpaHHs HOBOrO 06JajHAaHHA Ta
3acToCyBaHHs 3aco6iB MexaHi3allii, aBToMaTu3allil Ta po6oTHu3alii. OCBOEHHS OCHOBHUX €eHEPTeTUYHUX Ta
TEXHOJIOTYHUX MOXKJIMBOCTEHN IPHU PO3p0o061i TEXHOJOTIYHHUX NPOIIECB.


mailto:Pavlo.Sytnykov@mit.khpi.edu.ua

MeTa Ta mijli AUCHUILTIHU

OBOJIOZITH TEOPETHYHHMH 3HAHHSIMH Ta NPAKTUYHHUMH HABMYKAMH 3aCTOCYBaHHS KOMILIEKCHOTO
niJxoAy Npy BUOOPI HaMOiNbII pallioHAJbHOrO CIOCOOY 3abe3neyeHHs MiATOTOBKU ¢axiBuiB y rajysi
NPUKJIAAHOI MexaHiKH, 3JaTHUX QOpPMyJII0BATH, y3arajJbHIOBATU Ta PO3B’s3yBaTH MPAKTHU4HI 337a4i y
cBOiM mpodecifHil AiAIbHOCTI 3 NMPOEKTYBaHHS, BUPOOHUITBA Ta €KCIJIyaTalil TeXHIYHUX CHCTEM,
MalllMH 1 yCTaTKyBaHHSl, pO6GOTO-TeXHIYHUX 3ac06iB Ta KOMILIEKCIB, pPO3POOKH TEXHOJIOTIH
MaIIMHOGYiBHUX BUPOOHUIITB.

dopmar 3aHATH

Jleknji, NpaKTMYHi 3aHATTHA, CaMOCTiiHA pOGOTA, KOHCyJbTalii. IliICYMKOBHHA KOHTPOJIb -
IudepeHIiHoBaHUH 3aJiK.

KoMnereHTHOCTI

daxoBi
CK 09 3paTHicTb O06GrpyHTOBAaHO 3/iHMCHIOBATH BUOIp TEXHOJIOTIH BUIOTOBJIEHHS, 06pPOOGJIEHHH,
BUINPOOYBaHHS MaTepiasliB i BUP0OiB, /IJis KOHKPETHUX YMOB eKCILTyaTallil.

Pe3ysibTaTH HaBYaHHA

PH 12 ®opwMysaoBaTH Ta poO3B'AI3yBaTM HAyKOBO-TEXHIUHi 3aZjadi A/ pO3pOOKH, BUTOTOBJIEHHS,
BUNIpOOYyBaHHs, cepTudikanil, yTuiisauii MmartepiasiB, CTBOpeHHS Ta 3aCTOCYBaHHS e(peKTUBHHUX
TEXHOJIOTill BUTOTOBJIEHHSI BUPOOiB.

PH 17 Po3B’si3yBaTu NpUKJIaJHi 3a/ja4i BUTOTOBJIEHHS, 06pO6KH, eKCIIyaTalii Ta yTu/isauii MmaTepiais i
BUPOOIB.

PH 22 [IporHo3syBaTyu pO3BUTOK CY4aCHOTO PUHKY MaTepiajiB Ta TEXHOJIOTiH, 3aCTOCOBYBAaTH MeTOJU
CTpaTeriyHoro IJIAaHYBaHHA /JJid 3a0e3Ned4eHHS CTaJoro PpO3BUTKY TEXHOJIOTIH Yy KOHTEKCTI
rjio6anizaniiHUX BUKJIUKIB.

PeBy.)'leaTl/I HAaBYaHHA

CK 07 3paTHicTb OLiHIOBAaTH TeXHIKO-eKOHOMiYHY ePeKTHUBHICTb JOC/iKeHb, TEXHOJIOTTUHUX MPOLIECiB
Ta iIHHOBALiHHUX PO3POOOK 3 ypaxyBaHHAM HEBU3HA4YE€HOCTI

YMOB i BUMOT.

CK 09 3pgaTtHicTh OOGIpyHTOBAaHO 3JiMCHIOBAaTH BHOIp TEXHOJIOTIH BUIOTOBJIEHHS, 06pPOO6JIEHHS,
BUINIPOOYBaHHS MaTepiasiB i BUPOOiB, [/ KOHKPETHUX YMOB eKCILTyaTallil.

06car AMCHMILTIHA

3aranbHuii o6csar aucuumiiny 120 roa. (4 kpeautiB ECTS): nekuii - 32 rof., npakTHUyHi 3aHATTA - 16 roz,,
caMocCTiliHa po6oTa - 72 rofi. po3paxyHKOBe 3aBJjaHHs, 3aJIiK.

IlepeaymMoOBU BUBYEHHS AUCHMIUIIHU (MpepeKBi3UTH)

Jis ycnillHOro NpOXO/XKEeHHSI KypCy HeoOXiJHO MaTHU 3HAaHHSI Ta NPAaKTUYHI HaBUYKK 3 HACTYMHHUX

aucuuiid: "Betyn no ¢axy”, "Mexani3alis, aBToMaTH3allisg Ta po60TH3allisl 3BaproBaJbHUX NMPOIeCiB”,

"3BaproBaJibHi KOHCTPYKLii Ta ix BUpo6bHULTBO", "EnekTpo3BaproBasibHi ycTaHOBKM", "34aTHICTH 0

3BaplOBaHHsl KOHCTPYKLiMHMX MaTepianiB, "3BapioBaHHs cHeljaJbHUX MaTepianiB”, "3BaproBaHHSA
non

mactmac”, "TexHos10TiYHI npoLecu 3BapioBaHHs BUpoOHULTB", "CepTudikalis Ta cMCTeMHU yHnpaB/IiHHSA
sKicTIO" Ta iHILI.

0co06JIMBOCTi AUCHUIJIIHY, METOJAHM Ta TEXHOJIOTiI HaBYaHHA

Jlekuii MPOBOJASATHCA Y iIHTEepaKTHUBHOI popMi 3 BUKOPHUCTAHHSIM MYJIbTUME/IIMHUX TeXHOJ10TiH. Ha iekiisix
BUKOPHUCTOBYETHCA MPOEKTHUM NiJXi/L 0 HABYAHH4, iITPOBI METO/H, aKL|eHTYETHCS yBara Ha 3aCTOCyBaHHI
[HbopManiiHUX TexXHOJIOTIH y MoJepHisanil 3BaproBajJbHUX IexiB. Ha JsabopaTopHUX 3aHATTAX
BUKOPHUCTOBYETBCS NPOEKTHUM NiAXi/ 10 HABYAHHS, irpOBi MeTO/M, aKLIeHTYEThCSA yBara Ha 3aCTOCyBaHHI
[HdopMaLiiiHUX TeXHOJIOTiH B Mo/iepHi3allil 3BaproBa/IbHUX LIEXIB.

MeToay HaBYaHHS i BUK/IaZ@HHS, SIKi BiZIpi3HAIOTDH AUCHMILIIHY: TPpOEeKTHa i KoMaHHa po60oTa, peer-to-
peer,BUKOPUCTAHHS MIEBHOTO MPOTrPpaMHOTO 3ab6e3NeYeHHs], CHCTEM
LMS(learningmanagementsystems)To1io

HarnionaAsuuit Texuianuit ynisepeurer

TIpoekmysaHHs1 MexHO102IYHUX NPOYECI8 38ap08A/IbHO20 8UPOBHUYMBA «XapxiBCEKHH MOAITEXHIMEWI IHCTHTYT>




HaBuasbHi MaTepiasy AOCTYIHI CTy/leHTaM y BULJIs/li AUCTAHI[IHHOTO Kypcy — "TexHoJsioriuHi npoiecu
3BaproBaJsibHOro BUupo6HUnTBa" (http://dl.Khpi.edu.ua/course/view.php?id=236).

IIporpama HaB4YaJIbHOI AUCHUILIIHA

HaBuyaJsibHi 3aHATTSA

Jlekuii

Temu Jek1in KinbkicTb

roIuH

Tema 1. Bctyn. 3BaploBaHHA MJIaBJAEHHSIM. 4
1. 3micT kypcy «IIpo€EKTYBaHHS TEXHOJIOTIYHUX MPOIECiB 3BAPIOBAJbLHOTO BUPOOHUIITBA»

2. Bukopucrasa JiiTepaTypa.

3. Bcrym.

4. IcTopisi pO3BUTKY 3BapHOBaHHS.

5. Buay 3BaproBaHHA Ta ix BU3HAYEHHS.

4. Knacuodikaljis ocHOBHUX BU/[iB 3BapIOBaHHS.

5. 3arasibHi MeTOU 3aXUCTY NPU 3BapIOBaHHI.

6. CyyacHUU CTaH Ta NepCcreKTUBU 3BaplOBaHHS.

7. MeToAu 3aXHCTy NP 3BapIOBaHHI ra3oM..

Tema 2. Orjiaj TpaguLiHHUX Ta cHelia/IbHUX CIOCO0iB 3BaplOBaHH4, iX IepeBary Ta 4
HeJ0JIiKM.

1. Orsia TpaAUI[iMHUX CII0CO6iB 3BaprOBaHHS.

2. Oryisap crienjiaibHUX CI0CO6iB 3BaplOBaHHS.

3.IlepeBaru Ta HeZJ0JIiKU Pi3HUX BU/IB 3BapIOBaHHS.

Tema 3. Oco6/1MBi c1IOCOGH Ta CX€MU 3aCTOCYBaHHA PYYHOTr0 AyroBOro 3BaploBaHHS. 4
T'asy3s 3acTOoCyBaHHA.

1. PydHe fyroBe 3BaproBaHHA.

2. CxeMH Ta 0c06J1MBi CIOCO6HM BUKOHAHHS PYYHOTO JYTOBOr'0 3BApPIOBaHHS.

3. YcTaTKyBaHHS AJ151 BAKOHAHHS PYYHOI'0 AYTOBOr0 3BapHOBaHHS.

4. OcobucTtocTi Ta chepa 3acTOCYyBaHHSI PyYHOrO AyTOBOTO 3BapPIOBAaHHS.

TeMma 4. CxeMH i cHOCOOH 3BapIOBAaHHA HEMJIABKUM eJIEKTPOAOM, raj1y3b 4
3aCTOCYBaHHS.

1. 3BaproBaHHA HEMJAaBKUM €JIEKTPOJIOM.

2. CxeMH Ta 0c06/1MBi cC10CO6H BUKOHAHHS 3BapIOBaHHS HEIJIAaBKUM €JIEKTPO/IOM.

3. YcTraTKyBaHHS AJ151 BAKOHAHHS 3BapIOBaHHS HEIJIABKUM eJIEKTPO/IOM.

4. OcobucTocTi Ta chepa 3aCTOCYyBaHHS 3BAPIOBAHHS HEIJIABKUM €JIEKTPO/IOM.

TeMma 5. MexaHi30BaHe 3BaplOBaHHA IVIABKUM €JIEKTPOJO0M B aKTUBHHX Ta IHEPTHUX 4
rasax, a6o B ix cymimax. O61afHaHHS Ta IPUCTOCYBaHHSA

1. MexaHi30BaHe 3BapIOBaHHS VIABKUM €JIEKTPOJIOM B aKTUBHUX Ta iHEPTHUX ra3ax, abo B

ix cymimax.

2. CxeMH Ta 0c06/1MBi CI0CO6H BUKOHAHHSI MeXaHi30BaHOT0O 3BaplOBaHHS MJIABKUM

eJIEKTPOJIOM B aKTUBHUX Ta iHepPTHHUX ra3ax, abo B ix cymimiax.

3. ¥YcTaTKyBaHHS J151 BUKOHAHHS MeXaHi30BaHOT0 3BaplOBaHHS MJIAaBKUM eJIEKTPO/IOM B
aKTHBHUX Ta iHEPTHUX ra3ax, abo B ix cyMimax.

4. OcobucTocTi Ta chepa 3aCTOCyBaHHSI MeXaHi30BaHOT0O 3BapPIOBAaHHS IJIABKUM

eJIEKTPOJIOM B aKTUBHUX Ta iHepPTHHUX ra3ax, abo B ix cymimiax.

Tema 6. [I1a3mMoBe 3BaprOBaHHA (3BapIOBaHHS CTUC/IO00 Ayrow), ¢isuyHi NpUHIUNU 4

Ta rajiy3b 3aCTOCYBaHHS

1. [11a3MoBe 3BaploBaHHs (3BaprOBaHHS CTHUCJION AYTOH0).

2. ®i3uyHi NPUHIMIIY BUKOHAHHSA MJIa3MOBOTO 3BapI0OBaHHSA (3BaplOBaHHS CTHUCJIO0
JlyTo10).

3. CxeMu Ta 0CO6JIMBI CIOCOGU BUKOHAHHS MJIA3MOBOTO 3BAPIOBaHHS (3BaprOBaHHS
CTHCJIOIO IYTOI0)

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

TIpoekmysaHHs1 MexHO102IYHUX NPOYECI8 38ap08A/IbHO20 8UPOBHUYMBA «XapxiBCEKHH MOAITEXHIMEWI IHCTHTYT>




4. YcTaTKyBaHHS [IJis] BAKOHAHHS [1J1a3MOBOT'0 3BaplOBaHH (3BaplOBaHHS CTUCJIO0
JIyT010).

5. OcobucTocTi Ta chepa 3aCTOCYBaHHSA [JIa3MOBOTO 3BapIOBaHHS (3BaprOBaHHS CTUCJION
JIyT010).

Tema 7. Cxema Ta rajiy3b 3aCTOCyBaHHs MeXaHi30BaHOI0 3Bapl0BaHHSA NOPOIIKOBUM 2
ApotoM. Kitacuikanisa ApoTiB 1o cnoco6y 3aXMCTy peaKLiiiHOi 30HU 3BaplOBaHHS.

1. CxeMi Ta rayiy3i BUKOHaHHSI MEXaHi30BaHOT'0 3BAPIOBAHHS NOPOLIKOBUM JAPOTOM.

2. Knacuodikaniss mopoukoBux APOTIB 10 CIIOCO0Y 3aXUCTy peaKlilHOi 30HU 3BaplOBaHHS.

3. YcTraTKyBaHHA AJ11 BUKOHAaHHA MeXaHi30BaHOI 0 3BapOBAHHA IOPOIIKOBUM JPOTOM.

4. OcobucTtocTi Ta chepa 3acTOCYyBaHHSI MeXaHi30BaHOI'0 3BaplOBaHHS NOPOLIKOBUM

JpOTOM.

Tema 8. Oco61MBOCTI IpoLeCy eJIeKTPOAYTOBOro 3Bapl0BaHHsA Ta HaNJIaBJIeHHA Mij 4
¢rocom. BaraTo esleKTpoHe 3BaplOBaHHA NiJ, PJ110cOM

1. EnekTpo/yroBe 3BaproBaHHS Ta HaIlJIaBJeHHs mif, GpuirocoM.

2. CxeMH Ta 0COGJIMBI CTIOCOGM BUKOHAHHS €JIeKTPOJYroBOT0 3BaplOBaHHsA Ta

HaIlJIaBJ1eHHs Mij pJrocoMm.

3. baraTo-eyieKTpoHe 3BaprOBaHHs Mij GJIIOCOM.

4. YcTaTKyBaHHS [I/1s1 BAKOHAHHS eJIEKTPOAYTrOBOr0 3BaplOBaHHsA Ta HAIlJIaBJEHHS Hif,

durocom.

5. Oco6ucTocTi Ta cdepa 3acToCyBaHHS eJIeKTPOLYrOBOr0 3BaploBaHHA Ta HallJIaBJeHHSA

nif dsirocom.

3araJjibHa KiJIbKiCTh roJJMH 30

[IpaKTU4YHI 3aHATTA Kinbkict Barosi

Temu NPpaKTUIHHUX 3dHATDb b TOANH KOE(l)l].llGHTI/l

Tema 1. Bubip napameTpiB pexMMy py4HOr0 AyroBOT0 3BaplOBaHHSA CTaIi 4 2

TOBILMHOI 10 MM B HU2KHBOMY IPOCTOPOBOMY HOJIOKEHHI

Tema 2. /locnigxeHHs1 0CO6MBOCTEN BUOODPY €/IeKTPO/IiB /151 3BapIOBaHHSA 4 2

BUCOKOJIETOBAaHUX KOPO3iMHOCTIHKUX cTasel

Tema 3. BuBueHHsI 0COGJIMBOCTEN 3aCTOCYBaHHS TEXHOJIOTYHHUX MJIAHOK 4 2

JUIs1 YHUKHEHHs eeKTiB B 3BaHOMY 1IBi IpU 3BapIOBaHHI BiINOBiJaAbHUX

KOHCTPYKLi#

Tema 4. Bubip cks1afaibHO-3BapOBAJIbHOTO 00J1aIHAHHS AJIS 4 2

BUTOTOBJIEHHA KOHCTPYKLiH 6a/I04HOTO TUITY

3arajibHa KiJIbKICTb FTOAUH 16 t,a;=8

KoHTpoJibHiI po60TH Barosi
KoedilnieHTH

KoMniekCHUM TecT

Tema 1. TexHoJiorii Ayroporo spaproBaHHs IUIABKUM eJIEKTPOA0M 2 1

3ara/ibHa KiJIbKiCTh roAMH 2 Yrib=1

CamocTiiiHa po6oTa

Jlo caMocTiiiHOI po60TH BiHOCUTHCS CaMOCTiHHe ONpPalI0BaHHS TEOPETUYHOr0 MaTepiasy Ta BUKOHAHHSA
iHAMBIlya/IbHOTO 3aB/aHHA (PO3PaxXyHKOBOTrO 3aBJlaHHs ).

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

TIpoekmysaHHs1 MexHO102IYHUX NPOYECI8 38ap08A/IbHO20 8UPOBHUYMBA «XapxiBCEKHH MOAITEXHIMEWI IHCTHTYT>




OnpanoBaHHs TeOPETUYHOr0 MaTepiay

Temu 1151 caMOCTiHHOTO BUBYEHHS

KinbkicTb
roAuH

TeMma 1. YabTpa3ByKoOBe 3BapIOBaHHA OCHOBHI CxeMM, IapaMeTpH npouecy
3BapoBaHHsA. CxeMu 06/1agHaHHA. ['any3b 3acTocyBaHHA. [lepeBaru Ta HeA0JIiKH
yJIbTPa3BYKOBOTI'O 3BapIOBAHHH.

1. YabpTpa3ByKoBe 3BaplOBaHHS.

2. TexHoJiOrig yIbTPa3BYKOBOTO 3BapOBAaHHS.

3. YcraTKyBaHHA 415 YAbTPa3ByKOBOI'O 3BapPI0OBaHHA.

4. Oco6sMBOCTi Ta cdepu 3acTOCYyBaHHS YJIbTPAa3ByKOBOI'O 3BapIOBAHHS.

Tema 2. KoHTaKTHe 3BapIOBaHHS, TEXHOJIOTifl Ta 06/1afHaHHS i 0COG/IMBOCTI HOTO
npouecy.

1. KoHTaKTHe 3BaplOBaHHS.

2. TexHOJIOTiS KOHTAaKTHOI'O 3BapHOBaHHS.

3. YcTraTKyBaHHA AJ11 KOHTAKTHOT'O 3BapIOBaHHS.

4. Oco6iMBOCTI Ta cpepH 3acTOCYBaHHS KOHTAKTHOTO 3BAPIOBaHHS.

Tema 3. BucokoyactoTHe 3BaproBaHHA (BU3). OCHOBHI XapaKTepUCTHKH TAa NapaMeTpH
npoiuecy 3BaproBaHHA. TexHosiorisg BU3. Cxemu 06/1agHaHHA. [a/1y3b 3acTOCYBaHHS.

1. Bucoko4acTOTHe 3BaplOBaHHS.

2. TexHoJiOTig BUCOKOYACTOTHOTO 3BapPIOBAHHS.

3. YcTraTKyBaHHA AJ11 BUCOKOYACTOTHOI'O 3BApIOBaHHS.

4. Oco6iMBOCTI Ta cpepH 3acTOCYBaHHS BUCOKOUYACTOTHOTO 3BAPIOBAHHSI.

Tema 4. 3BaproBaHHA B MeAULMHI. 0COG/IMBOCTI BUKOPUCTAaHHA NIPOLeCy 3BapIOBaHHA
’KUBUX TKaHUH. CTPYKTYpHa cxeMa eHepreTU4HOro KOMIUIEKCy AJI 3BapIOBaHHA THILY
HK-300.

1. 3BaploBaHHSA B MEIUIIHHI.

2. TexHoJioris 3BaprOBaHHSA B MeJULIMHI.

3. YcTraTKyBaHH4 A/ 3BaplOBaHHA B MeJUIIMHI.

4. 0co61BOCTI Ta chepu 3aCTOCYBaHHS 3BapPIOBAHHS B MeAULIUHI.

5. CTpyKTypHa cxeMa eHepreTUYHOIro KoMIJieKcy AJis 3BaptoBanHsa Tuny HK-300.

Tema 5. 3BapoBaHHA miJ BoA010. OCHOBHI MeTOAHU MiABOAHOTO 3BAPIOBAHHS. «CyXUM»,
«MOKpui». [lepeBaru, HeJ0J1iKH Ta 0OMeKeHHS

1. 3BaproBaHH4 MiJ BOJOIO.

2. TexHoJiorist 3BaproBaHHSA MiJ, BOJO0.

3. YcTaTKyBaHHS [J151 3BapOBaHHS MiJ| BOAOIO.

4. Oco61MBOCTI Ta chepu 3acCTOCYBaHHS 3BapOBaHHS Mij| BOJOIO.

Tema 6. ®i3UYHiI XapaKTepUCTUKH yTBOPEHHS 3BapHOTO 3'€AHAaHHSA NPH BiACYyTHOCTI
rpasitaniifHoro noJifa (kocmoc). TexHo/10riuHi npuiloMu 3a6e3nevYeHHA SIKOCTIi 1IBa.
YcTaHOBKM «BYJIKaH», «YHiBepca» NepcreKTUBU PO3BUTKY.

1. ®i3uyHi XapaKTepUCTUKH YTBOPEHHS 3BApPHOT0 3'€JHAaHHS NPU BiCYyTHOCTI
rpaBiTanifiHoro noJss (KocMoc).

2. TexHosioriuHi npuiioMu 3a6e3edeHHs IKOCT] LIBa.

3. ¥YcraHoBKHU «Bysikany», «YHiBepcas».

4. [lepcnieKTMBY pO3BUTKY 3BapHUX 3'€IHAHHSA B KOCMOCI.

Tema 7. 3BapOBaHHSA Y HAHOTEXHOJIOTisIX. 0COGJIMBOCTI MiArOTOBYUX onepalii Ta
TEeXHOJIOTifl 3BapI0OBAaHHA ONTUYHOI'0 BOJIOKHA r'ajly3b 3aCTOCYBaHHA Ta IepCleKTUBU
PO3BUTKY.

1. 3BaproBaHHSA Y HAHOTEXHOJIOTISIX.

2. TexHoJiOTisA 3BaplOBaHHSA Y HAHOTEXHOJIOTIfAX.

3. YcTaTKyBaHHA /15 3BapIOBAHHSA Y HAHOTEXHOJIOTIfX.

4. 0co6MBOCTI Ta chepu 3aCTOCYBAaHHS 3BapPIOBaHHS ¥ HAHOTEXHOJIOTiSAX.

TIpoekmysaHHs1 MexHO102IYHUX NPOYECI8 38ap08A/IbHO20 8UPOBHUYMBA
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3arajibHa KiJIbKiCTh roJgMH 52

TemaTHuKa iHAUBIAYya/IbHUX 3aBJaHb

[nauBifgyasbHe  3aBJaHHS  (po3paxyHKOBe  3aBJlaHHs) Mepejbadyae  BUKOHAHHS
iHAWBilyaJbHOTO 3aBJAaHHS, PO3KPUBATH OOpaHy TeMaTUKy, [JeMOHCTPYBaTH BMiHHSA
a”aJsisyBaTu iHdopmaliro Ta 0POPMJIOBATH TEKCTOBI JOKYMEHTH BiJIMOBiJHO A0 MeTH
HaBYaJIbHOI AUCHUILIIHU. KOXKeH CTy,eHT BUKOHYE CBiM BapiaHT iHAWBIAyaJIbHOTO 3aBAAHHS
(po3paxyHKOBOI0 3aB/IaHHA), IKWH BiAPi3HAETHCS BiJl iHIIHX.

06c¢ar inauBiayanbHOTO 3aBJAaHHS (pO3paxyHKOBOTO 3aBAaHHsA) A0 30 CTOPiHOK OCHOBHOTO
TEKCTY. 3aB/laHHSI BUKOHYETHCA MPOTATOM HaBYaJbHUX TUKHIB i NOJAETHCS HA IepPeBiPKY [0
nudepeHIiiioBaHOTO 3aiKy.

Tema iHAUBiAYya/ILHOT'O 3aBAAHHA

BapianT 1. HarmuiaB/ieHHs Ta HanuJieHHsI MeTaJ1iB. OCHOBHI BIAMiHHOCTI mpouecy
HaIl/IaBJ/IEHHS Bij 3BapoBaHHsA. Cnenia/ibHi cN0CO6GU HalJIaBJ1€HHA Ta HaIWJIEHHA
1. HantaB/ieHHA NOBEPXOHDb Ha JeTadaX.

2. HaHeceHHsI HanMJIeHHS Ha AeTaJli.

3. YcTraTKyBaHHS [AJ1s1 HallJIaBJIEHHS IOBEPXOHb HA JAEeTaJIsAX.

4. YcTaTKyBaHHA /i HAUJIEHHS TOBEPXOHb HA JeTaJIsX.

5. Ocob6smBocCTi Ta cdepu 3acToCyBaHHS HaIlJIaBJIeHHS IOBEPXOHb HA JIeTaJISAX.

6. Oco6s1uBOCTI Ta cdhepu 3acTOCyBaHHS HANUJIEHHS TOBEPXOHb HA AETaSIX.

BapianT 2. Cnoco61 HaHeCeHHA NOKPUTTIB AJIF BiAHOB/JIEHHS 3HOIIEHUX AeTaJieil, a6o
HaJlaHHA NOBEPXHi creniaJbHUX BJacTUBOCTel. [lapameTpu npouecy Ta
XapakKTepHuCTHKa 061aJHaHH4. [any3i 3acTocyBaHHA.

1. Cnoco6u HaHeCeHHS 3HOCOCTINKUX MOKPHUTTIB JJ151 BiJHOBJIEHHS 3HOLIEHUX JleTajlel,
a60 HalaHHS MOBEPXHi crelniaJbHUX BJACTUBOCTEMN.

2. [lapaMeTpu nporecy HaHeCEHHSI 3HOCOCTiHKHUX MOKPUTTIB.

3. XapaKTepUCTUKU 00J1aIHAHHS /151 HAHECEeHHSsI 3HOCOCTIHKUX MOKPUTTIB.

4. Ocob6siMBOCTi Ta chepu 3aCTOCYBaHHS HAHECEHHS 3HOCOCTIMKUX OKPUTTIB /il
Bi/IHOBJIEHHSI 3HOLIEHUX JI€TaJIEN.

BapianT 3. [H:KeHepHi po3paxyHKHU IPOLeCiB AYyroBoro 3BapoBaHHs.

1. Po3paxyHKH peKMMiB 3BaplOBaHHS.

2. Po3paxyHKH napaMeTpiB 3BapHOTO LIBA.

3. Po3paxyHKu BUTpPAT 3aXUCHOTr0 ab0 iHEPTHUX rasiB, eJ1eKTpoeHepril Ta BUTPATHUX
MaTepiaJiB.

4. Po3paxyHKH 3BaplOBaHOCTI Pi3HUX MaTepiaJiB..

BapiaHT BHU3HAYAETbLCA BUKJ/IdJa4YeM

3arasibHa KiJIbKiCTbh TOJUH 20

HedopmasibHa ocBiTa

3706yBa4 Ma€e MOXJIMBICTh NTepe3apaxyBaTH OKpeMi TeMU ab0 KypC LIJISIXOM: IPOXO/KeHHsI npodeciiHUX
KypCiB 4M TPEHIHTiB, OHJIAMH-0CBiTH, NpodeciiHUX cTaXyBaHb, Y cdepi, 1[0 BiANOBiAAa€ HaBUYAJIbHUM
LJIAM JUCLUIIIIHHA.

Jlis 3apaxyBaHHS HEOOXiAHO HaAaTH: cepTUdiKaT (eJIeKTPOHHUM ab0 JPyKOBAaHUI ) TPO NPOXOKEHHS
KypCy/CTaXKyBaHHs, ONUC NpOrpaMHy TPEHIHTY i3 3a3Ha4eHHSAM 3MIiCTy TeM, 06CATy Ta TPUBaJIOCTI.
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JliTepaTypa, HaBYa/ibHi MaTepia/iM Ta iHpopMaLiiiHi pecypcu

OcHoBHa JsriTepaTypa
1. Mapumy6a B. II. KoncmekT sekuii mno aucuumiiHi «TexHoJiOriyHI Mpoliecd 3BaprOBaJbHOIO
BUPOOGHHUITBa» : [lonoB. Ta nepepo6./ B. [1. Mapiy6a. - XapkiB : HTY «XIlI», 2023. — 465 c. (EnexkTpoHHe
BU/JIaHHSA).
2. Mapmy6a B. II. KoHcmekT Jeknmii mo aucnumiiHi «[lpoekTyBaHHSI TEeXHOJIOTIYHUX IIPOIIECIB
3BaplOBaJIbHOr0 BUPOOHUITBa» : JlonoB. Ta nepepob./ B. [I. Mapiy6a. — XapkiB : HTY «XIII», 2024. —
465 c. (EnekTpoHHe BUZAHHSA).
3. Mapmy®6a B. I1. JlTabopaTOpHHU# NpPaKTHUKYM 10 AUCHMILIIHI «TeXHOOTi4HI MpoliecH 3BaprBaJbHOIO
BUpOOGHULTBA» : JlonoB. Ta nepepob. / B. [1. Mapuiy6a. - Xapkis : HTY «XIll», 2022. - 308 c.
4. Mapmy6a B. I1. J/labopaTopHUH NPAKTUKYM IO AUCHHUILIIHI «[IpoeKTyBaHHS TEeXHOJIOTIYHUX IPOIECIB
3BaprOBaJIbHOr0 BUPOOHUIITBa» : [lonoB. Ta nepepo6. / B. [1. Mapmy6a. - XapkiB : HTY «XIlI», 2024. —
90 c.
5. Mapmy6a B. [I. MeToauuHi BKa3iBKH /i1 NPOBeJieHHS MNPAKTUUYHUX 3aHATh M0 AUCHUILIIHI
«TexHoJiorivHi Npoliecy 3BaproBaJbHOr0 BUpoO6HUITBa» / B. [I. Mapuy6a. - XapkiB : HTY «XIIl», 2020. -
128 c. (EnekTpoHHe BUJIaHHA).
6. Mapmy6a B. [1. MeToguyHi BKa3iBKM [0 CaMOCTIHHOTO BUKOHAHHSI KypCcOBOi poGOTH MO JUCLHUIIIHI
«TexHoJioriuHI Nmpolecyu 3BaprOBaJbHOr0 BUPpOOHULTBa» : Jlonos. Ta nepepo6. / B. [I. Mapiy6a, B. B.
CitHikoB. — XapkiB : HTY «XIII», 2023. - 110 c.

"JlomaTKoBa JiTeparypa’:

1. Mapiuy6a B. I1. KommiekT 6i/1eTiB 1o MOAYJIbHINA KOHTPOJIbHIM po6oTi No1 3 fucuumniiinu « TexHos0orivuHi
Mpolecy 3BaploBaIbHOT0 BUPOGHUIITBA» (3MicToBUM Moaysb Ne1.) - 20 6isietiB / B. I1. Mapuiy6a. - XapkiB
t HTY «XIll», 2022. - 11 c.

2. Mapiuy6a B. 1. KoMmniekT 6is1eTiB 1o MOAYJ/IbHIN KOHTPOJIbHIN po60Ti N22 3 aucuuniny «TexHoJsoriyHi
Mpolecy 3BaprOBabHOI0 BUPOGHUITBA» (3MicToBUN Moy b N22.) - 20 6isietiB / B. [1. Mapiy6a.- XapkiB
t HTY «XIll», 2022. - 11 c.

3. Mapiuy6a B. I1. KoMmniekT 6is1eTiB s icnuTy 3 AUCHUIIIHU « TeXHOI0TiuHI NpoLiecy 3BaproBaJbHOIO
BUpOOHHULTBa» — 20 6ineTiB / B. [1. Mapiuy6a. - Xapkis : HTY «XIII», 2022. - 11 c.

Cucrema OLiHIOBAaHHA

[lizcymMKoBa OLjiHKA 3 OCBITHBOIO KOMIIOHEHTA BM3HA4Ya€TbCA BiANOBiJaJbHUM JIEKTOPOM 3a TEMAaMHU,
BUJIaMU 3aHATHb, TOILIO BiAMOBiZHO M0 cuabycy i € iHTerpaJibHOK OI[IHKOK Pe3yJbTaTiB yCix BU/IB
HaBYaJIbHOI AisJIbHOCTI 3/l06yBaya BUL0] OCBITH. [liflcyMKoBa olliHKa NOBUHHA Bifjo6pakaTH BCi OI[iHKU
3a CKJIaJIOBUMU HaBYaJbHOTO NPOLeCy 3 YpaXyBaHHSM iX BaroBUX NOKa3HUKIBK:

[ToTouHUU KOHTPOJIb (TpakTU4YHI KOHTpOJILHI po60TU [npuBigyasbHe 3aBAaHHA
3aHATTA), kq (3a HasiBHOCTI), ko (3a HasiBHOCTI), k3
0,3 0,4 0,3

Cyma koedilieHTiB MOBUHHA CKJIAAATH OAUHULIO: k1 + k, + k3 = 1. Ilif6ip BaroBux koedilieHTiB
MiJICYMKOBOI OL[iHKU 3/1iHCHIOE PO3POOHUK KYypCy.
Po3paxyHOK niZicCYMKOBOI OLIiHKM MPOBOAUTHCS 3a GOPMYJIOIO:
O=0-ki+K -ky+1-ks,
Je: [I- cepelHbO3BaXKeHa cepe/iHsI OLjiHKA 332 IOTOUHUN KOHTPOJIb,
I- ouiHKa 32 BUKOHAaHHA IHAWBIlya/IbHOTO 3aBJaHHS,
K- cepe/iHbO3Ba)KeHa OLiHKA 32 KOHTPOJIbHI po60TH,
[1k- o1liHKa 3a MiICYMKOBUU KOHTPOJIb.
_Hy-ay + 1 -ap+... +l, - ay
- )

8
i=14i
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Jie: a; - BaroBui KoeillieHT 3a NPaKTHUYHE 3aHATTSI.

Kl * bl
= o
i=1bi

Jle: b; - BaroBuil KoedillieHT 3a KOHTPOJbHY POGOTY.

K

[ToTo4Hi oLiHKY 3a KOXHY ckaagoBy (ILK, I,...) IIIxa/1a oLiHIOBaHHSI
BUCTaBJIAIOTHCA 32 100-6a/IbHOIO LIKaJ/IOK 3TiJHO 3
noJi0xeHHAM «IIpo KpuTepii Ta cUCTeMy OLIHIOBAHHA  CyMa

3HAHb Ta BMiHb i IPO PEUTHHT 3106yBaYiB BUIOL Gasiin HanionanbHa ouiHKa ECTS
ocBiTU» HTY «XTI1I». 90-100 BigminHO A
82-89 Jo6pe B
[lizcymMKoBa oLjiHKa BUCTABJSAETHCS BiIOBIAHO [0 75-81 Jlo6pe C
po3paxoBaHoi O 3 OKPYIJIEHHSM [JJ0 HAal6JIMKI0T0 6474 3a/0BIIbHO D
1iJIOro 4ucJa B GiJIbIY CTOPOHY. 60-63 3a/0BIIbHO E
35-59 HesazoBinbHO FX
(moTpi6He goAaTKOBE
BHBYEHHS )
1-34 HesagoBisbHO F
(noTpi6bHe moBTOpHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

\BAOGyBaq BUILOI OCBiTHM IOBHMHEH AO0TpUMyBaTHca «Kojekcy eTUKHM akaJleMidYHUX B3a€EMOBIJJHOCHUH Ta
no6poyecHocTi HTY «XIll»: BUABAATH JUCHUILIIHOBAHICTb, BUXOBAHICTh, IOOGPO3UUIMBICTD, YECHICTD,
BignoBifanbHicTb. KoHGIKTHI cuTyauil MOBUHHI BiAKPUTO 0GroBOpIOBATUCS B HaBYaJbHUX Ipylax 3
BUKJ/IJlauyeM, a IPU HEMOXJIMBOCTI BUpilleHHS KOHQJIKTY - JOBOJUTHUCA [0 BijoMa cniBpoOGiTHHKIB
JAUpeKLii IHCTUTYTY.

HopmaTuBHO-TIpaBoBe 3abe3ne4yeHHSA BIOPOB3a/PKEHHS NPUHIMIIB akKaJeMidyHOi J06pPOYecHOCTI
HTY «XIlI» po3mimeno Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

\Horo,cm(eHHﬂ
Cuiabyc moro/KeHo 3aBigyBau kadeapu
(7 Bitaniit JMUTPUK
25.08.2026
I'apanT OIl
Onekcanzp TEPJIEHbKHUU
25.08.2026
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