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Hocsig po6oTn — 13 pokis. ABTOp Ta criBaBTOp NOHaA 60 HAayKoBKX Ta
MeToan4YHUX nybnikauin. Kypcu: «[poekTyBaHHs NnMBapHUX LiexiB Ta
AiNbHULb», « TEXHONOTIT ogepXXaHHs MeTaniB Ta cnnaeiB 415 NMMBapPHOro
BMPOGHULUTBa», «[1porpecmBHi TeXHOMOTIi cneuianbHMX BUAIB NUTBa», «[levi
nmMBapHuXx LexiB», «ObnagHaHHA NMBaApHOro BUPOOHMLITBa».

[eTanbHille Npo Buknagava Ha cauti kadeapu

3aranbHa iHchopmauis

AHoTauin

Kypc «[MpoekTyBaHHA nNuBapHMX LEXiB Ta AiNbHULUb» PO3BMBAE 3HAHHA TEXHOMOriYHMX 3acobiB
OTPUMaHHS BWIMBKIB i TNy oOGnagHaHHs, sIKe BUKOPUCTOBYETbLCA ANA BUKOHAHHSA OCHOBHMX Ta
OOMNOMDKHMX onepauin, MeToan po3paxyHKy Ta NOCNiAOBHICTb MPOEKTYBaHHSA MO KOXHOMY BiafifEeHH!I0.
[lo3Bonsie BMiT KPUTUYHO OLLIHUTY Pi3Hi 3aCO0M OTPUMAHHS BUIMBKIB, MPUNHATU ONTMMAasbHE PilleHHS
npu BMGOPi TEXHOMONYHOrO NPOLIECY, PO3PaXyHKy O0OnagHaHHS, MoLi LexXy, a TakoX Npu NnaHyBaHHI
OCHOBHWMX BigAineHb NMBapHOro Liexy.

MerTa Ta uini gucunnniHn

BrvBYEeHHS OCHOB NPOEKTYBaHHS NMBapHNX LIEXiB, 3HANOMCTBO 3 eTanamMm NPOeKTyBaHHA Ta NOPSIAKOM
PO3pOOKN TEXHOMOTIYHOI AOKYMEHTAaLii NPOEKTIB, HOPM i BUMOT O MPOEKTYBaHHA OCHOBHMX Ta
OOMNOMDKHUX BigaineHb NMBapHOTo LEXY.
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dopmart 3aHATb

Jlekuii, npakTu4Hi 3aHATTH, camMoCTinHa poboTa, KOHCynbTaLil. I[HAMBIAyanbHe po3paxyHKOBE 3aBAaHHS.
MigcyMKoBUIM KOHTPOIb — 3arniK.

KomneTeHTHOCTI

3K2. 3paTtHicTb 4o nowwyky, 06pobrieHHs Ta aHani3y iHdpopMaluii 3 pisHUX oXxepern.

3K3. 3paTtHicTb cninkyBaTUCS 3 NpeacTaBHUKaAMM iHLLINX NPOGECINHUX FPYN Pi3HOro piBHA (3
eKkcrnepTamMu 3 iHWKX ranysemn 3HaHb /BB EKOHOMIYHOT JisiTbHOCTI)...

3K5. 3paTHicTb BUSBNATM iHiLiaTMBY Ta NiANPUEMINUBICTD.

3K?7. MNMparHeHHs o 36epexxeHHs HaBKONULLHBOro cepeoBuLLa

CK3. 3gaTHicTb 3abe3nevyBaTth AKICTb B MeTanyprii

CK5. 3paTHicTb HaykoBO 0b6rpyHTOBYBaTU BUGIp MaTepianiB, OCHOBHOIO Ta AOMNOMiIXKHOro obnagHaHHA
Onsa peanisauii meTanypriiHMx TEXHOMONIN.

CK6. 3oaTHicTb ouiHIOBATK TEXHIYHI, EKOHOMIYHIi, eKOMNOriyHi, 6e3neKoBi Ta iHLWi PU3NKK NpY NiaHyBaHHI
abo BNpoBamKeHHI HOBUX TEXHOITOTYHUX NPOLECIB.

CK11. 3paTtHicTb npoBOANTM MOLLYK Ta aHarni3 HayKOBO-TEXHIYHOI iHbopMaLii 3a dhaxom, BUBYEHHS,
BITYM3HSAHOrO WM 3aKOPOOHHOroO [A0CBiAdy, CTPYKTypyBaTM Ta BUKOPUCTOBYBaATU B AOCHIOHULBKIN
DisANbHOCTI.

CK12. 3paTHicTb 3giMcHOBATM OMNTUMI3aUil0 TEXHOMOTYHUX MPOLIECIB 3 METOK OTPMMAHHSA SKICHOI

NpoayKLil.

Pe3yﬂbTaTMHanaHHﬂ

PH1. Po3pobnstiu TexHonorito BMPOOGHULTBA Ha OCHOBI pPO3yMiHHS MpoUECiB, WO BiaGyBaloTbCs, 3
ypaxyBaHHAM 0cobnmMBoCTEN BUPOBHULTBA Ta BU3HA4YaTH ONTUMarnbHWUIA pexmum poboTn obnagHaHHA 3
ypaxyBaHHAM HasiBHUX HEBM3HAYEHOCTEWN Ta PU3KKIB.

PH2. 36upaTtn HeobXxigHy iHbopMaLito, BUKOPUCTOBYHOUM HAyKOBO-TEXHIYHY NiTepaTypy, 6a3un gaHux Ta
iHWi [pkepena, aHanisyBatM i ouiHoBath ii, obuMpaTu onTMMarnbHi MeTOAM Ta 34iACHIOBaTH
CTaTUCTUYHMIA aHani3 gaHux.

PH3. Po3pobnatn 3axoan 3 OXOPOHW Mpaui Ta HaBKOMULIHBLOIO CepefoBulla Mpu NpOBeAEeHHI
[ocnigKeHb Ta y BAPOOHMYIN OissnbHOCTiI.

PH4. BinbHO cninkyBaTucsA AepXaBHOK Ta aHrMINCbKOK MOBaMU YCHO i MMCbMOBO Ansi 0GroBOpeHHS
npodecivHMx npobnem i pesynbTaTiB AiSNbHOCTI Yy cepi MeTanyprii Ta WMPLIOro Kona iHxXeHepHUX
nUTaHb, Npe3eHTaLii pesynbTaTiB 4OCMiAKeHb Ta iIHHOBaLIMHUX NPOEKTIB.

PH7. AHanisyBaTu eHepreTuyHy e(peKkTMBHICTb TEXHOMOMYHMX NpoueciB Ta 0bnagHaHHS, BignosigHo 4o
cneuianisadii, Ta po3pobnsTy 3axoamn 3 eHepro3bepeKeHHs.

PH13. 3abesnedyyBat¥ MOTPiIOHI TEXHIKO-EKOHOMIYHI MOKA3HWMKW NPWU  KepyBaHHi  CKNagHuMmu
MeTanypriiHMMn npouecamu

PH 16. Po3yMiHHSA pi3HMX cnocobiB hOpMOYTBOPEHHSI Ta NPOEKTYBaHHS OCHALLEHHS ANs Pi3HMX BUAIB

JInTBa.

Oo6car aucuunniHm

3aranbHu obcar gucumnninm 120 rog. (4 kpeaguTie ECTS): nekuii — 4 rof., NPaKkTUYHi 3aHATTS — 4 rog,,
camocTinHa poboTa - 112 rog.

NMepeaymoBM BUBYEHHS AUCLMNNIHU (NPepPEKBI3UTK)

Onsa ycnilwHOro NpoxXoKeHHst Kypcy HeobXiAHO MaTu 3HaHHS Ta NPaKTUYHI HaBUYKU 3 HACTYMHMX
Oucumnnin: «®opmyBanbHi Matepianu i cymiwi», «llevi nuBapHMx uexie», «ObnagHaHHSA NMBaApHOro
BUPOBOHULTBaA», «CnnaBu KONbOPOBUX MeTaniB», «CnnaBu 4YopHuUX mMeTaniB», «OCHOBM NpodeCiiHOI

fesnekn» «AHania i CUMHTE3 NMBapHMX cucTem», «MopgentoBaHHs Ta ONTUMI3auiss MeTanypriliHux
npoueciB Ta OCHaLleHHs», «Pecypcosbepiratodi TexHOMOri Ta nnaeBka CnnaeiB 3i cneuianbHUMK
BNACTMBOCTSIMU».,
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OcobnuBocTi ancuunniHnM, MeToamn Ta TeXHOnorii HaBYaHHA

Jlekuii npoBoaATLCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYMbTUMELIMHMX TEXHOMOrN. Ha npakTuyHuX

3aHATTSAX BUKOPUCTOBYETLCS NPOEKTHUN NiAXia A0 HaBYaHHS, irpoBi MeTOaM, akLEHTYETLCA yBara Ha
3aCToCyBaHHi iHpopMaLiMHNX TEXHONOTIN B MPOEKTYBaHHI NTIMBapHUX LeXiB Ta AiflbHULb. HaB4arnbHi

mMatepianu gocTynHi ctygeHTam Yyepes OneNote Class Notebook..

Mporpama HaB4YanNbLHOI AUCLUUNIIIHN

HaB4yanbHi 3aHATTA

Jlekuit
Temun nekuin KinbkicTb roguH
Tema 1. Betyn 0,5

CtaH Ta nepcnekTMBM PO3BMTKY fMBApHOro BMPOOHMUTBA. 3MICT Ta opradisauis
NPOEKTHMX pOBIT. 3aBAaHHSA, 06CAr Ta 3MICT MPOEKTYBAHHS LIEXIB

Tema 2. Knacudpikauis ta cTpyktypa nuBapHuX Lexis 0,5
MoHATTS BMpPOOHMYA nporpamMa Ta OCHOBHI MONOXEHHs, Ha SAkMx 0asyeTbes
NPOEKTYyBaHHS

Tema 3. Pexxum po60Tn nMBapHoro uexy ta ooHay pob6ouoro yacy 0,5
OcHoBHi  TepMmiHM Ta BU3HA4yeHHsA. [MOHATTS NPOOYKTUBHOCTI  NMBapHOro
yCcTaTKyBaHHA. HeycTaneHicTb BUPOBHUYOro npouecy. 3narogxeHicte poboTtu

BigAineHb nuBapHoro uexy. OCHOBM po3paxyHKY KinbKoCTi nMBapHOro obnagHaHHs

Tema 4. NpoekTyBaHHA BUPOOHUUYMUX BigAineHb nuBapHoro uexy. NnaBunbHe 0,5
BigAiNieHHs NMMBapHOro uexy

AHaniz cnnaeiB, SKi BWKOPUCTOBYIOTb [ANA BUFOTOBIMEHHS NUTUX JeTanen.
CknagaHHsa GanaHcy meTany 3a Mapkamu cnnasiB. Bubip TexHonoriyHoro npouecy
nnaeneHHs cnrasiB. Bubip Ta po3paxyHOK TEXHOMOrYHOro ycTaTKyBaHHSA

Tema 5. [NpoekTyBaHHA BUPOOHUYMX BigdineHb NMBapHoro uexy. PospaxyHok 0,5
BigAaineHb (hOpMOBKM, 3aNMBKN Ta BUOUBKMU

Knacudikauis nmBapHux ¢opM i 0COBNMBOCTI TEXHOMOrNIN iX BUFOTOBEHHS.
BusHauyeHHa obcary BupobHuutBa dopm. Bubip TexHomoriyHoro npouecy
BUIOTOBMEHHS, 3MIUHEHHS i CKnagaHHa ¢opM, 3anuBaHHA  IX MeTanoMm Ta
OXOMNMOAXEHHA | BUOMBaHHS BUNMBKIB. BuWBIp OCHOBHOMO TEXHOMOrYHOro
ycTaTKyBaHHSA Ans popMyBaHHS Ta BUSHAYEHHS MOTO KiNbKOCTI

Tema 6. lNpoekTyBaHHA BUPOOHMUMX BigdineHb nuBapHoro uexy. Bubip 0,5
obnapgHaHHA Ta po3paxyHOK CTepXHeBUX BipaineHb

Knacudikauis cTtpwxkHiB. BusHauyeHHs obcAriB BUPOOHMUTBA CTPUXKHIB — KOXHOI
TEXHOMOriYHOI rpynu. BubBip TEXHOMOriYHMX npoueciB BUIOTOBMEHHSA CTPWXKHIB.

BuGip OCHOBHOIro TEXHOSOMYHOIO YCTaTKyBaHHS Ta BU3HAYEHHS WMOro KinbKOCTi .

[onomixHi ginbHUUI | cknaam B CTPWMXKHEBOMY BigaineHHi. Bubip Ta opranisadis
TpaHCNOpTy B CTPWXKHEBOMY BigdineHHi. 3axooM LWOAO OXOPOHU npaui Ta
HaBKOMULLHLOIO CepeaoBULLa B CTPMXKHBOBOMY BiaiNeHHi

Tema 7. [lpoeKkTyBaHHA BUPOOHUYUX BiAAINEeHb JNUBaApPHOro LUexy. 0,5
CywmiwenpurotyBanbHe BigaineHHs nuBapHoro uexy. OuucHi BipAineHHsA
nuBapHuXx uexise

CyyacHi knacudikauisa Ta peuentypu opMyBanbHUX i CTPUKHEBUX CyMilLen .
BusHaueHHsa obcary Butpat hopmyBanbHUX i CTPYXKHEBUX CYMiLLEn ANs BUKOHAHHS

NPOEKTHOI nporpamn. Bubip  TexHomoriYyHMX MpoueciB  NPUroTyBaHHA
dopmMyBanbHUX | CTPWXKHEBUX CyMillen. BusHa4yeHHA KiNbKOCTI 3MillyBadiB.

MpOEeKTHi pilleHHs1 CyMillonpuroTyBasnbHMX BigdineHb. 3axogu LWOAO OXOPOHMU

npaui Ta HaBKONULLHLOIO CepefoBULLA B CyMiLLONPUroTyBanbHOMY BigaineHHi
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Tema 8. lNpoekTyBaHHA BUPOOHMYMX BigAineHb nuBapHoro uexy. [lonomixHi 0,5
BigQiNeHHA NMBapHUX UexiB

dopmyBanbHi Matepianu. LUuxToBi maTtepianu. BusHayeHHa BUTpaT maTepianis.
PoaTawyBaHHs cknagiB, YyCTaTKyBaHHA Ta ix MexaHisauid. [inbHuua ans
niarotToBneHHsa dopmyBanbHUX MaTepianie. [LinbHUMUSA ANs  NigroToBrEHHSA

LWNXTOBUX MaTepianis. PospaxyHok nnowy cknagis. Cknagn ocHacTKW, CTPUXKHIB i

BUNMBKIB. [lonomixxHi cnyx6u nueapHoro Lexy. KomnoHyBaHHSA cknagis NMBapHOro

uexy Bubip Tuny, BmaiB obnagHaHHA Ta pPO3paxyHOK CKMNaACbKUX MNPUMILLEHb
nuBapHUX LexiB. BHYTPILLHBOLIEXOBWIA TPAHCMNOPT NUBaPHMX LIEXIB
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[MpakTn4Hi 3aHATTS

Temu npakTN4HMX/CeMiHapCbKNX 3aHATb Kinbkicte roguH  Barosi
KoediLlieHTn a

Tema 1. Po3paxyHOK ycTaTKyBaHHSA NaBUNbHOI QiNAHKU 1 1
CknapaHHsa 6anaHcy meTany no Mapkax, Lo BUNNaBnsaoTbCS,

BMOOPI TMNY Ta BU3HAYEHHI KiNbKOCTi NNaBUbHUX arperaris,

po3paxyHKy BUTpaTV LUMXTOBUX MaTepianis Ha piYHUA BUNYCK i

nSiaHyBaHHi QiNAHKK.

Tema 2. [poeKTyBaHHS CKMaACbKUX NPUMILLEHb 0,5 1
PoapaxyHok nnoLy i o6riagHaHHs s NpMAMaHHs, 30epiraHHs i

TpaHCNOPTYBaHHS LLUMXTOBUX, (POPMYyBasibHUX Ta BOTHETPUBKUX

MaTepianiB BUKOHYETbCSl Ha OCHOBI NOTPeb NnaBunNbHOro Ta

CYyMILLIONIArOTOBYOrO BiAAiINEeHHA OCHOBHUX MaTepianax Ha pivHuin

BUMYCK..

Tema 3. [NpoeKkTyBaHHA JONOMIXKHUX CNYX0 0,5 1
MpoeKkTyBaHHA Takux Nigpo3A4iniB: PEMOHTHOI CNyX0bu Lexy,

Npu3Ha4YeHoi ANg NOTOYHOro PEMOHTY Ta 06CrnyroByBaHHs

obnagHaHH4, 3 OiNsHKOK PEMOHTY (PyTEPOBKM KOBLUEWN, TUIMIB i

pi3HMX neven; ekcnpec - nabopartopii Ang onepaTMBHOrO

KOHTPOSIO BNlacTUBOCTEN (POpMyBarnbHUX Ta CTPUMKHEBUX

CyMiLlen Ta XiMiYHOro cKnagy pigkux cnnasis; LLEXOBi KOMOpH

Cny>X6u nocTavaHHs.

Tema 4. Po3po6bka ycTaTKyBaHHA CTepXKHEBOrO BigAineHHA 1 1
Po3buBka HOMEHKaTypu CTPUXKHIB Ha Barosi rpynu. BusHayeHHs

KifTbKOCTi MOTOKIB 41151 KOXXHOM abo KiflbKOX BaroBMX rpyn i ix

NOTY>XHOCTI. Bubip MeToay BUrOTOBNEHHS CTPUXKHIB Ta

po3paxyHok obnaaHaHHsA. Po36uBKa CTPUXKHIB Ha BaroBi rpynu i

rabapuTt BU3HaAYNTN OB'EM CTPUXKHIB LLIET FpyNn | Jae MOXINUBICTb

3BECTU AeKinbka BaroBmx rpyn B OANH TEXHOMNOMNYHUI NOTIK AN

BUrOTOBMEHHS HA O4HOMY obnagHaHHs.

Tema 5. Po3paxyHoOK ycTaTKyBaHHSA ¢hopMyBasribHO- 1 1
3anuBarbHO-BUOUBHUX BiaAineHb

po3buBKka 3ag4aHOi HOMEHKNaTypu Ha BaroBi rpynu Ta aHania

BaroBuMx rpyn Cc MeTOw BMOOpY pauioHanbHOro MeToay

BUroToBneHHs ¢opm. MoTtpeba B MOTOKOBMX Ta aBTOMATUYHUX

NiHIAX ans po3mipHoro psay opmyBanbHOI AiNsHKW. Po3paxyHoK

OCHOBHOrO  TeXHomnoriyHoro  obnagHaHHA  bopMyBaribHOro

BiOaiNeHHs..
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JlabopaTtopHi 3aHATTA
JTabopaTtopHi pob0oTK B pamkax gucuunniHu He nepeabadeHi.

KoHTpornbHi poboTn

KoHTponbHi poboTy 3 TEXHOMOTIT 0AepXaHHA MeTaniB Ta crfaBiB Barosi
KoedilieHTn b

Tewma. 1. OpraHisauisi i 0co6nmMBOCTI NPoOeKTyBaHHSA JInBapHMX LieXiB 1
2. 3ararnbHi BigOMOCTi Ta OCHOBHI 3aBAaHHS NPOEKTYBaHHS

3. OCHOBHI TEpPMiHUM Ta BU3HAYEHHS

4. MNocnigoBHICTb BUKOHAHHA NPOEKTHUX | ByAiBenbHUX pobiT

5. Knacudikauid i cTpykTypa nuBapHux Lexis. BupobHuya nporpama i metoguka
NPOEKTHUX PO3PaxyHKiB

6. BupoGHuya nporpama i metoauka MNpoeKkTHMX po3paxyHkKiB

7. BuxigHi aani Ta po3pobneHHsa nporpamu BUpobHMLUTBA

8. Bubip i 06rpyHTYyBaHHS ONTMMarbHOro cnocoby BUroTOBEHHS BUIMBKIB 9.
Pexumn poboTtu nuBapHux Lexie i poHan Yacy poboTu ycTaTKyBaHiist i poGiTHUKIB.
MMOHATTA NPOAYKTUBHOCTI yCTaTKOBaHHS

10. Pexxumun poboTu nnuBapHUX LiEeXiB

11. doHam yacy poboTun yctaTkyBaHHs i poBITHUKIB

12. ToHATTA NPOAYKTUBHOCTI IMBApPHOTrO yCTaTKyBaHHSA

13. HeycTtaneHicTb BUPOGHMYOro Npouecy.

14. 3narogxeHictb poboTy BigaineHb NMBapHOro Lexy

15. OCHOBM pO3paxyHKy KiSIbKOCTi NMMBAPHOro yCTaTKyBaHHS

16. [poekTyBaHHA NaBUNbLHOMO BigAiNIeHHS

17. AHani3 cnnas.i., SKi BAKOPUCTOBYIOTb A1 BUTOTOBSIEHHS NMUTUX AeTanemn

18. CknagaHHsa 6anaHcy meTany 3a Mmapkamu cnnasis. Bubip TexHonoriyHoro
npouecy nraBfeHHs cnnasis

19. BuGip Ta po3paxyHoK TEXHOMOMYHOro yCcTaTKyBaHHS

20. Bnbip Ta po3paxyHok HeObXigHOT AN BUKOHAHHS PiYHOI MPOrpamm KiflbKOCTi
LUNXTOBUX MaTepianis

21. Cuctemun HabupaHHA Ta 3BaXKyBaHHSA KOMMOHEHTIB LUNXTN

22. Po3paxyHOK NapKy KOBLUIB i KOBLUOBOT AiNbHULI

23. BuaHayeHHs OCHOBHMX NapaMeTpiB NPpUMILLEHb Ta BaHTaXorMigHiManbHUX
3acobis.

24. OCHOBHI NpUHLMNM | NpUKNaan KOMMOHOBOK NITaBUIbHUX BigaineHb

25. 3axoam Woa0 OXOPOHU npaLli B NriaBubHOMY BiffineHHi Ta 3aXucTy
HaBKOMULLIHLOTO cepeaoBuLLa

Tewma. 1. NpoekTyBaHHA hopMyBaribHOro BigaineHHs 1
2. Knacudikauis nmBapHux popm i 0Co6IMBOCTI TEXHOMOTIN iX BUTOTOBEHHS

3. BusHauyeHHs1 o6csary BMpobHuuTBa hopm

4. Bnbip TeXHONOrYHOro NPoLECY BUrOTOBIEHHS, 3MILHEHHS | CKNnagaHHs hopm,
3anvBaHHS iX METarom Ta OXONOAXKEHHS | BUGMBaHHS BUIMBKIB

5. Bubip OCHOBHOro TEXHOMOMNYHOIO yCTaTKyBaHHA And opMyBaHHA Ta
BU3HAYEHHS MOrO KifbKOCTi

6. Po3spaxyBaHHs nnoLy, BU3Ha4Ye€HHS1 OCHOBHUMX napamMeTpiB 6yaisni Ta Bubip
BaHTa)konigHIMHUX 3acobiB

7. MpOEKTHI pilleHHs | KOMNOHYBaHHA OpMyBarnbHUX BiadineHb

8. 3axoau LWoAo OXOPOHM MpaLi Ta 3aXUCTY HaBKOMWLLHBOIO cepeoBuLLa

9. MNMpoekTyBaHHS CTPMXKHEBOTO BigAiNeHHSA

10. Knacudikauis CTpUXHIB

n . di o HanionaAbHMIT TEXHIYHMIT yHIBEpCUTET
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11. BusHauyeHHs1 06cariB BUPOOHMLTBA CTPUXKHIB KOXKHOI TEXHONOriYHOI rpynn. Bubip
TEXHOMONYHMX NPOLIECIB BUTOTOBMIEHHSA CTPUXKHIB

12. Bubip 0OCHOBHOIO TEXHOJTOMYHOr0O yCTaTKyBaHHA Ta BU3HAYEHHS NOTO KiSfTbKOCTI
13. [lonomixkHi AifbHULUI | CKNaan B CTPUXHEBOMY BiaAiNeHHi

14. BuGip Ta opraHisauis TpaHCNopTy B CTPMXKHEBOMY BiggiNeHHi

15. PoaTaluyBaHHS i KOMNOHYBaHHS CTPUXHEBUX BigdineHb

16. 3axoau LWOA0 OXOPOHM NpaLli Ta HABKOMULLHBOIO cepeoBmLLa

17. MNpoeKTyBaHHS CyMiLLIONPUroTyBaribHOro Bia4ineHHs

18. Cy4acHi knacudikauis Ta peLenTtypy opMyBanbHUX i CTPUKHEBUX CyMiLLEN
19. BusHaueHHs1 obcsary BuTpat popmyBarnbHUX | CTPUXKHEBUX CyMilLEeN oS
BWKOHaHHS MPOEKTHOT nporpamMmu

20. Brnbip TeXHOMOriIYHMX NpoLEeCiB NPUroTyBaHHS (hOPMYBaNbHUX i CTPUXKHEBUX
cymilen

21. BM3HayeHHs KinbKOCTi 3MilLyBaYiB

22. INpoeKTHiI pilleHHs CYyMILLONPUroTyBanbHUX BiagdineHb

23. 3axoan Wwoao OXopoHM nNpaLi Ta HaBKOSMLLHLOIo cepeaoBuLla 24.
MpoekTyBaHHSA BiaOiNEHHS iHiLLHMX onepaLin

25. Knacudikauis Bunmekis

26. BusHayeHHs obcary BupobHuuTBa

27. Bubip TeXHOMOriYHMX NpoueciB BUKOHAHHSA QiHILLHMX onepaLin

28. Bnbip 0CHOBHOrO | AOMOMIXXHOrO TEXHOMNOFYHOr0 YCTaTKyBaHHS Ta PO3paxyHOK
NOro KinbKOCTI

29. KoMnoHyBaHHs BiggineHb giHilHMX onepawin

30. 3axoam Woao OXOPOHM NpaLi Ta 3aXUCTy HAaBKOMNULLHBOIO CepeaoBuLLLa

31. ®opmyBarnbHi MaTepianu

32. lnxToBi maTepianu

33. BusHauyeHHs BuTpaT MaTepianis

34. PosTalwyBaHHA cknagis, ycTaTKyBaHHSA Ta IX MexaHisauis

35. [inbHUUS ons nigrotToBneHHs hopMyBanbHUX MaTepianis

36. [inbHUUS ANA NiArOTOBMEHHSA LUMXTOBUX MaTepianis

37. Po3paxyHok nriowy cknagis

38. Cknaam ocHacTKK, CTPUXKHIB | BUNMBKIB

39. onomixHi crny6u nmBapHoOro Lexy

40. KomnoHyBaHHS cknagis NMBapHOro Lexy

41. 3axoau WoJo TeXHiKK 6e3nekn Ta 3axXmMCTy HaBKOSULLHLOrO cepeaoBmLla

n —
3aranom 1 obi=2
CamocrTintHa poboTa
[lo camocTinHOT poB0TK BIGHOCUTLCS CaMOCTIlHE OnpaLoBaHHS TEOPETUYHOIO MaTtepiany.
OnpaLoBaHHSA TEOPETUYHOro MaTtepiany

Temun onst caMOCTIMHOIO BUBYEHHS KinbkicTb roanH

Tema 1. BcTyn 7
3ararbHi BiZOMOCTi Ta OCHOBHI 3aBAaHHs NpoekTyBaHHA. OCHOBHI TEpMiHM Ta
BM3Ha4YeHHS. [MoCnigoBHICTb BUKOHAHHS MPOEKTHUX i ByaiBenbHMX pooiT.

Tema 2 Knacudikauia Ta CTpyKTypa fiMBapHuX Lexis 7
Knacudikauis nuBapHux uexis. CTpykTypa NMBapHUX LEXiB

Tema 3. Bupo6Hu4yHa nporpama i meToamka NPOEKTHUX po3paxyHKiB 7
BuxinHi nani Ta po3poOieHHs nporpaMu BUpoOHULITBA. Bubip 1 00rpyHTYBaHHS
ONTUMAJILHOTO CTIOCO0Y BUTOTOBJICHHS BUJIUBKIB.

n . di o HanionaAbHMIT TEXHIYHMIT yHIBEpCUTET
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Tema 4. Pexxum po60TH nuBapHoro uexy ta ooHay poboyoro 4yacy

Pexumn pobotn nueapHux uexiB. PoHan yacy pobOTM yCTaTKyBaHHS |
po6iTHUKIB. [MOHATTA NPOAYKTUBHOCTI NIMBAPHOrO yCTaTKyBaHHSA. HeycTaneHicTb
BMPOOHMYOro npouecy. 3narogXeHictb poboTu BigAINEHb NMBAPHOro LEXy.
OcHoBYM po3paxyHKY KiflbKOCTi IMBApPHOro yCTaTKyBaHHS..

Tema 5. [poekTyBaHHA BUPOOHMUYMX BigAaineHb NMBapHOro uexy.
MnaBunbHe BigAiNeHHA NMBapPHOro Lexy

AHania cnnasiB, SAKi BWKOPUCTOBYIOTb AS1I91 BUFOTOBSIEHHA NUTUX AeTanen.
CknagaHHa GanaHcy meTany 3a mapkamu cnnaiB. BubGip TexHonoriyHoro
npouecy nnaeneHHs cnnaeiB. OCHOBHI NPUHUMNM | NpUKNagM KOMMOHOBOK
nnaBunbHNX BigaineHb. 3axoam Woao OXOPOHU npaLli B NAaBuibHOMY BiggineHHi
Ta 3axXUCTYy HaBKOMNULLHBLOIo cepefoBuLLia.

Tema 6. [NpoekTyBaHHA BUPOOHMUYMX BigAaineHb NMBapPHOro uexy.
Po3paxyHok BigaineHb oOpMOBKUN, 3aNMBKU Ta BUONBKKU

Po3paxyBaHHS NnoLw, BU3Ha4eHHS OCHOBHMX NnapameTpiB byaisni Ta Bubip
BaHTaXonigHiMHUX 3acoBiB. [POeKTHI pilLeHHS | KOMNOHYBaHHSA OPMYyBanNbHUX
Big4ineHb. 3axoam Wo40 OXOPOHU NpaLi Ta 3aXUCTY HAaBKOSMMLLIHBOMO
cepefosuLLa.

Tema 7. MpoekTyBaHHA BUPOOHMYMX BigaineHb nuBapHoro uexy. Bubip
obnagHaHHA Ta po3paxyHOK CTepXKHeBUX BipAineHb

[onomixkHi ginbHUUI | cknagu B CTPWKHEBOMY BigaineHHi. Po3TallyBaHHS i
KOMMOHYBaHHS CTPWXHEBMX Big4ineHb. 3axogu LWOAO OXOpOHM npaui Ta
HaBKOJSMLLIHBLOIO cepeaoBuLLa

Tema 8. [poekTyBaHHA BWPOOHUYMX BigAiNeHb JNMBApPHOro LUexy.
CywmiwenpurotyBanbHe BiggineHHAa nuBapHoro uexy. O4YucHi BipAaineHHs
nuBapHux uexise

BubGip TexHomnoriyHMx NpoueciB NpUroTyBaHHS OPMYBarbHUX i CTPUXKHEBUX
CyMiLLen. BuaHa4veHHs KiNbKOCTI 3MiLlyBadviB. MpoekTHi piLleHHSA
CyMilLIONpUroTyBanbHUX BigdineHb. 3axogu LWWOAO OXOpOoHW npaui  Ta
HaBKOMULLIHLOTO cCepeaoBumLLa

Tema 9. [lpoekTyBaHHA BWPOOHMYMX BiAAINeHb JMBaApPHOro Luexy.
JonomixHi BigaineHHA NMBapHUX UexiB

BuGip TexHonoriyHMx npoueciB BUKOHaHHS iHilWHKX onepadin. Bubip ocHoBHoro
i JOMOMDKHOrO TEeXHOMOrYHOro YCTaTKyBaHHA Ta PO3paxyHOK MOro KinbKOCTI.
KomnoHyBaHHS BigaineHb iHillHMX onepadin. 3axogm Woao OXOpOoHW npaui Ta
3aXUCTY HABKOMULLHLOIO CEpeaoBMLLa.

Tema 10. NMpoekTyBaHHA cknaaiB cpopmyBanbHUX i LWUMXTOBUX MaTepianiB
Ta BiggineHb AnA nigrotoBreHHA 40 BUKOPUCTaHHA. lonoMibKHi cnyxoun
Cknaam 0CHaCTKW, CTPUXKHIB | BUNMBKIB. [JONOMiXKHI CryX6v NMMBapHOro Liexy.
KomMnoHyBaHHS cknagis nuBapHoOro uexy. 3axoam Wwoao TexHikn 6esnekun ta
3aXMCTY HABKOSMLLHBOIO cepeaoBmLLa

3aranbHa KinbKicTb roguH

TemaTuka iHOMBIgYyarbHUX 3aBAaHb

BuvkoHaHHS po3paxyHKOBOro 3aBAaHHs nepenbadae iHAMBIAyanbHOro po3paxyHKOBOro 3aBAaHHS 3
pO3paxyHKy pi3HMUX BiggineHb NMBaApHOro Lexy 3a HaBe4eHMM OnMUCOM BUMPOOHMUTBA BignoBigHO OO0
MEeTU HaByanbHOI AncumnniHn. 3006yBay oGMpae KOHKPETHY TeMy B MeXax 3aranbHOi TEMaTuKu 3a
NnorofXeHHAmM 3 Buknagadem. OOGcsr 3BiTy: 8-12 CTOPIHOK OCHOBHOro TeKkCTy. 3BiT Mae 6yTn
odopMneHni BiANOBIgHO A0 BUMOT, HAaBeAeHUX Y niTepatypHoMy axepeni [3]. 3aBaaHHs BUKOHYETbCS

NPOTAroM HaBYarnbHUX TUXKHIB | NIOOAETLCS Ha NepeBipKy A0 3aniky.
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Temu iHaMBIQYyanbHOro 3aBAaHHs

Tema 1. Po3paxyHOK BUPOOHMYOI Nporpamm Liexa

BuaHaueHHs 3aranbHOi Macu BUNMBKIB, SIKi MOTPIGHO BUrOTOBMTM 3a PiK, 3 ypaxyBaHHAM 00csriB
NpoAyKuii Ta HOpM BiaxoaiB. PospaxyHok edhekTmBHOro gooHay Yyacy pobotu obnagHaHHA 3
ypaxyBaHHAM NNaHoOBUX Ta No3anfaHoBKX 3yNMHOK. Bu3HavyeHHs 3aranbHOI Macu pigkoro meTtany,
HeobXigHOro Ans BUPOOHULTBA 3anfiaHOBaHOI KiflbKOCTi BUSNTMBKIB, 3 ypaxyBaHHSAM BUXOAY NPUAATHOro
nuTea.

Tema 2. Po3paxyHOK nnaBUIbLHOro BiaAineHHs

Po3paxyHOK LWMXTK Ta MaTepianbHMX NOTOKIB. PO3paxyHOK cknaay WuxTn. Po3paxyHok pivyHOi noTpebun
B MaTepianax. PospaxyHok obcsriB cknagy. Po3paxyHok nnasunbHoro obnagHaHHsa. Tennosumn 6anaHc
nedvi. MpoaykTmBHICTL neudi. Bubip kinbkocTi neyen. Po3paxyHOK TexXHOMOriyHMx napamMmeTpiB Ta
OOMNOMiXKHOro o6nagHaHHs. Po3paxyHOK MICTKOCTi KOBLUIB. EHepreTu4Hi po3paxyHku

Tema 3. Po3paxyHoOK BigaineHHs hOpMOBKHU, 3aNIMBKN Ta BUOGUBKM

PospaxyHok npogyktuBHocTi. [1igbip Ta poapaxyHOK o6nagHaHHA. PospaxyHOk notpebu y
dopMyBanbHin cymili. MpoekTyBaHHA TpaHCNOPTHUX cucTteM. Po3paxyHok noTpebu B pigkomy meTtani.
Migbip Ta pos3paxyHok obrnagHaHHs And 3anmBkM. Po3paxyHok napameTpiB 3anueku. [1igbip Ta
po3paxyHOK BMOMBHOrO o06nagHaHHSA. Po3paxyHOK BignpauboBaHOi  cyMmiwi. [1poekTyBaHHSA
TPaHCMOPTHUX CUCTEM

Tema 4. Po3po6ka KOMNOHOBKMU BigaineHb NMBapHUX Lexis
3aranbHa KoHuenLis Ta TexHonoriyHa cxema. KomnoHoBka oCcHOBHUX BigaineHb. KomnoHoBka
OOMNOMIKHUX Ta 06CyroByrUMNX QinbHULb. 3aranbHi po3paxyHku Ta 6eaneka

Tema 5. Po3po6ka KOMNOHOBKU CTEPXXHEBOIO BiadiNeHHA Ta po3paxyHOK o6nagHaHHS.
BuaHayeHHsa BUpo6HMYOi nporpamu Ta noTpebn y CTpukHsX. Po3paxyHok Ta Bubip o6nagHaHHsS.
KoMnoHoBKa Ta NpoeKTyBaHHS BigaineHHs

Tema 6. Po3pobka o4ncHoOro BigAineHb IMBapHOro Lexy.
BusHayeHHa HeobxigHOI KinbKocTi Ta TMNy Apo6oCTPYMUHHUX abo rigponiCKOCTPYMUHHUX YCTaHOBOK
ANS OYULLEHHS BUMNMBKIB.

Tema 7. Po3paxyHOK nnoLli 4ONOMDKHUX BigAineHb NMBapHUX LexiB

BusHayeHHa HeobxigHux nnow, ana 36epiraHHA LWIMXTOBUX MaTepianis, POPMOBOYHUX CyMilLEN,
roTOBUX BMIMBKIB Ta iHWOro. BU3Ha4YeHHs1 KiNnbKOCTi OyLIOBMX, rapaepobHux, ifaneHb 3rigHo 3 HopMamm
Ta KiNbKIiCTIO nNpauiBHUKIB. BU3HaYeHHA NOTY>XHOCTI BEHTUNALIT Ta achipauii 4ns suganeHHs nuny Ta
rasie 3 pobo4mx 30H, 3abe3neveHHs 6e3neyHnx yMmoB npatli.

3aranbHa KinbKicTb roguH 36

HedopmanbHa ocBiTa

3006yBay Mae MOXMBICTb Nepe3apaxyBaTh OKPEMi TEMU ab0 KypC LUMSXOM: MPOXO4XKEHHS
NPOMECINHUX KYPCiB YN TPEHIHTIB, OHIanH-0CBITH, NPOMECINHMX CTaXyBaHb, Y cdepi, Lo Bignosigae
HaBYanbHUM LiNaM AUcumnniHu.

[nsa sapaxyBaHHA HeObBXiAHO HagaTu: cepTudikaT (eNeKTPoHHWUI abo ApYKOBAHMI) MPO NPOXOMKEHHS
KypCy/CTaxyBaHHS, OMWC NporpamMu TPEHIHrY i3 3a3Ha4YeHHAM 3MICTy TeM, 00cAry Ta TpMBarsnocTi.

NiTtepaTtypa Ta HaBYanbHiI maTepianu

OcHoBHa nitepaTypa

1. MNpoekTtyBaHHA nuBapHux uexis /I.€.Pepopos, M.M.AMwmHcbkun, B.IMorunateHko, [M.I'ypis,
1.O.WnHcbkmin. — K.: HTYY «KMl», 2021. -4Y.1. - 588 c.

2. MeToanuHi BKasiBKM 3 BUKOHAHHS MPAKTMYHUX POBIT 3 HaB4vanbHOI gucumniiHn "lMpoekTyBaHHS
nuBapHUX UexiB Ta AinbHnub" [ENEKTpoHHUI pecypc] : Ansa CTyaeHTiB AeH. Ta 3a04H. hopmu crieud. G10
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"MeTtanypria"” Ta G9 "lMpuknagHa mexaHika" / yknag.: bepnisesa T. B, NeTposa tO. B. ; Hau. TexH. yH-T
"XapkiB. NoniTexH. iH-T". - 2-re Bug., nepepob. Ta gon. - ENekTpoH. TekcT. gaHi. - Xapkis : HTY "XII",
2025. - 56 c. https://repository.kpi.kharkov.ua/handle /KhPI-Press/87250.

3. MeToamnyHi BKasiBKM A0 CaMOCTIiMHOI po60TK 3 HaBYanbHOI gucumniHv "TpoeKTyBaHHA NMBaPHUX
uexie Ta ginbHuUb" [ENeKTpoHHMIA pecypc] : Ans CTYAEHTIB AeH. Ta 3a04H. opM HaByaHHSA criel. G10
"MeTtanypria" Ta G9 "lNpuknagHa mexaHika" / yknag. T. B. bepnisesa ; Hau. TexH. yH-T "XapkiB.
nonitexH. iH-T". - [EnNekTpoH. TekcT. paHi. - Xapkie : HTY "XMI", 2025. - 25 vc
https://repository.kpi.kharkov.ua/handle/KhPI-Press/87245.

4. TpoekTyBaHHA nuBapHux uexis /I.€.Pegopos, M.M.AmwurHcbkun, B.IMorunateHko, |.M.[ypis,
1.O.lWnHcbkmin. — K.: HTYY «KMl», 2021. -4.2. - 316 c.

5. Ponomarenko, O., Yevtushenko, N., Berlizieva, T., Yevtushenko, S., Vorobyov, M. (2023). An Increase in
the Technological Properties of Mixtures in the Foundry Industry: A Novel Approach. In: Ivanov, V.,
Pavlenko, L, Liaposhchenko, O., Machado, J., Edl, M. (eds) Advances in Design, Simulation and
Manufacturing VI. DSMIE 2023. Lecture Notes in Mechanical Engineering. Springer, Cham. June 6-9, 2023

| High Tatras, Slovak Republic. pp 247-257. ISSN 2195-4356. https://doi.org/10.1007/978-3-031-
32774-2 25

[dopatkoBa nitepartypa

1. N.S. Yevtushenko, N.Y. Tverdokhliebova, O.I. Ponomarenko, M.Y. Zapolovskyi, Y.D. Yevtushenko.
Improving the system for ensuring the safety of workers in the mining industry on the basis of risk
management /4th International Conference on Sustainable Futures: Environmental, Technological, Social
and Economic Matters (ICSF-2023) 22/05/2023 - 26/05/2023 Kryvyi Rih, Ukraine, 2023 IOP Conf. Ser.:
Earth Environ. Sci. 1254 012061. DOI 10.1088/1755-1315/1254/1/012061

2. Ponomarenko, 0., Yevtushenko, N., Khoroshylov, O., Yevtushenko, S., Berlizeva, T., Vorobyov, M,
Lukianov, L. (2023). Using an Object-Oriented Approach in Foundry Production. In: Cioboatd, D.D. (eds)
International Conference on Reliable Systems Engineering (ICORSE) - 2023. ICoRSE 2023. Lecture Notes
in Networks and Systems, vol 762, pp. 604-615. Springer, Cham. ISSN 2367-3370.
DOI: https://doi.org/10.1007/978-3-031-40628-7 48

3. Ponomarenko, O.; Yevtushenko, N.; Berladir, K.; Zapolovskyi, M.; Krmela, J.; Krmelov4, V.; Artyukhov, A.
Modeling and Optimization of Properties of the Environmentally Clean Molds Based on
Oligofurfuryloxysiloxanes for the Production the Metal Castings. // Polymers 2022, 14, 1883.
https://doi.org/10.3390/polym14091883

4. Determination of the required ratio of the components of charge materials for the smelting of alloy
steel 35CrMo, Kostyk, K. 0., Akimov, O. V., Emkhimmid Alj, R. A, Terentiev, D. P, Alrida, Z. A. (2022),
Casting processes, 2, 34-43. http://jnas.nbuv.gov.ua/article /U RN-0001372435

Cucrtema ouiHIOBaHHA

MigcymkoBa oOLiHKa 3 OCBITHLOIMO KOMMOHEHTA BU3HAYaEeTbLCA BigNOBIiAaIbHUM IEKTOPOM 3a TEMaMW,
BMOAMM 3aHATb, TOLLIO BiAMOBIAHO 00 cunabycy i € iHTerpanbHO OLHKO pe3ynbTaTiB yCixX BUA
HaBYanbHOI AianbHOCTI 3006yBaya BULLOI OCBITW. MigcymKoBa OLiHKa NOBMHHA BigobpaXkaTu BCi OLLiHKM
3a CKNnagoBUMM HaBYaIIbHOMO NPOLECY 3 ypaxyBaHHSM iX BaroBMX NOKa3HWKIB k:

[MOTOYHUIN KOHTPOTTb KoHTpornbHi poboTn IHOomBigyansHe MigcyMKOBUI KOHTPOIb

(NpaKTU4HI poboTn), kq (3a HasiIBHOCTI), ko 3aBOaHHSA _
(3a HaﬂBHOCTi), k3 (,D,ﬂﬂ OK3 3aﬂ|KOM), k4

0,2 0,4 0,3 0,1

CyMa koediuieHTiB NOBUHHA cknagatu oanHuuio: ki + ko + k3 + kg = 1. TigBip BaroBux koediuieHTiB
NiZACYMKOBOI OLLiHKW 34INCHIOE PO3POOHMK KypCy.
Po3paxyHOoK NiacyMKOBOI OLiHKM NPOBOAUTLCA 3@ hOPMYIIOH0:
O:I7-k1+K-k2+I-k3+I7K-k4,
ae: [1- cepeaHbO3BaXKeHa cepeaHs OLjiHKa 3a MOTOYHUIA KOHTPOSb,
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| - ouiHKa 3a BUKOHaHHS iHOMBIAYanbHOro 3aBAaHHS,
K - cepeaHbo3BaXKeHa OLiHKa 3a KOHTPOIbHi poboTK,
[k — ouiHKa 3a NigCYMKOBWNIN KOHTPOSb.
M :I'I1 -a1+I'I2 -a2+...+l'ln /™
25 a; '
i=1"1

ne: a; - BaroBum KoeiLieHT 3a NpakTU4He 3aHATTA.

_Ki-b
=3
il

ae: b; - BaroBmmn KoemiLieHT 3a KOHTPOIbHY PobOTY.

IMoTOYHI ouiHKK 3a KOXHY cknagosy (M, K, /,...) LLikana ouiHoOBaHHA
BUCTaBNAOTbCA 3a 100-6anbHOLO LLKAMNO0 3rigHo 3
nonoxeHHaMm «[1po KpuTepil Ta cucTemy ouiHiBaHHA  Cyma

3HaHb Ta BMiHb i IpO PENTUHT 3000yBayYiB BULLIOI fanis HauioHareHa ouiHka ECTS
ocBiTU» HTY «X[I». 90-100 BigmiHHO A
82-89 Hobpe B
lMigcymkoBa oujiHKa BUCTaBIAETLCA BiANOBIAHO 4O 75-81 [oGpe C
po3paxoBaHoi O 3 OKPYIMEeHHAM 40 HAaNGIMXK4oro 64-74 3a00BinLHO D
Linoro yncra B GinbLly CTOPOHY. 60-63 3a00BinLHO E
35-59 HesagoBinbHO FX
(noTpibHe ponaTtkoBe
BMBYEHHA)
1-34 HesagoBinbHO F
(NoTpiGHe NoBTOpHE
BMBYEHHSA)

Hopmu akagemivyHOI eTUKM | NoNiTUKa Kypcy

30006yBay BULLOT OCBITY NOBUHEH JOTpUMyBaTucs «Kogekcy eTukn akageMiyHMx B3aEMOBIQHOCKH Ta
nobpoydecHocTi HTY «XIl»: BUABNATU ANCUUNITIHOBaHICTb, BUXOBaHICTb, 4OOPO3MYIIMBICTb, YECHICTb,
BignoBiganbHicTb. KOHMNIKTHI cuTyauii NOBUHHI BiaKpUTO 06roBoptoBaTUCA B HaBYanbHUX rpynax 3
BMKIagadem, a npu HEMOXIMBOCTI BUPILLEHHSI KOH(NIKTY — 4OBOAUTUCS A0 BigoMa cniBpOBITHUKIB
OVPEKUIT IHCTUTYTY.

HopmaTueHo-npaBoBe 3abe3neYvyeHHs1 BNPOBaAKEHHS NPUHLMNIB akaaeMivHOT 406poYveCHOCTI

HTY «XII» poamiweHo Ha canTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist

MoropxeHHA
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