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1. AHOTALIA A0 KYPCY

Jlanuii Kypc OXOIUTIOE TaKl BaXJIUB1 OJIOKW 3HAHB, SIK IHKUHIPUHT MAIWH JIJIs
PO3KPUTTS 3€pPEH KOPUCHUX MIHEPAIbHUX KOMIIOHEHTIB 13 BUI00YTOI CUPOBHMHH, 3
HACTyITHUM BUJIJICHHSM KOPUCHUX KOMIIOHEHTIB y TIPOMDKHI TPOAYKTH Ta
KOHIICHTPATH, 1110 BIMOBIJAIOTh BUMOTaM CIIOKMBAYIB.

B Mexax maHOro Kypcy pO3TsAarOThCs MAIlMHHU IS Je31HTerpallii TBepIux
KOPUCHUX KOMAJIMH, BUJAUIEHHS OKPEMHX KJIACIB KPYMHOCTI, MOJAUILY MiHEpalbHOI
Macl Ha KOPHCHI KOMIIOHEHTH Ta IYCTy TOpPOAY 3a PaxyHOK KOHTPACTHOCTI iX
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HIUTBHOCTI Ta (PI3MKO-XIMIYHMX BJIACTUBOCTEH TMOBEpPXHI IIMAaTKIB, Yy PIAMHI Ta
MOBITPI, 3 BUKOPUCTAHHAM XIMIYHHUX PEareHTiB Ta 63 HUX.

[Tizm yac MpOXOMKEHHS TAaHOTO KypCY CTYICHTH O3HAWOMJISTHCS 13 3arajbHOIO
Kiacudikaiiero TEXHOJOTTYHOro o0JiagHaHHs, HOro OyJO0BOIO Ta IMPUHIMIIOM ii,
OCHOBHUMH 3aCaJlaMH iX iHXHHIPUHTY IIOA0 PO3PaXyHKY OCHOBHUX KOHCTPYKIIIHHUX
Ta TEXHOJOTIYHMX IIapaMeTpiB, OOIPYHTOBAHOTO BHOOPY KIIIOUOBUX €JIEMEHTIB
KOHCTPYKIIli TEXHOJIOTITYHMUX MalIuH Ta anapariB. OTpuMaHi 3HAHHA J1al0Th 3MOTY
OpaTu aKTUBHY y4acTh Yy po3poOlll Cy4acHUX 3pa3KiB TEXHOJIOTIYHOTO OO0JaTHAHHS
JUIS TIEpepOoOKH KOPHCHHUX KOIAIWH 13 3aCTOCYBAaHHSM METOIIB KOMII FOTEPHOTO
THXKUHIPUHTY.

2. META TA 3ABJAAHHA KYPCY
MeTta aucuMILIIHM — HaJaHHSA YMIHb 1 3HaHb, HEOOXIAHUX JJIsI OMAHyBaHHS
npodeciiHMX 3aBllaHb (KOMIICTEHIIM) OakajaBpa, IOB’S3aHUX 3 I1HXHUHIPUHIOM
oOnmagHaHHS [l TEPETBOPEHHS KOPUCHUX KOoMaluH Yy HamiBpabpukatu ado
POJYKTH, MPUJIaTHI JyIsi 0€3M0CepeIHHOTO 33J0BOJIEHHS MOTPEO CIIOKUBAYIB.

3aBaaHHs Kypcy:

- O03HAaHOMUTH 3/100yBayiB BHIIOI OCBITH 3 KJIACH(]IKAIIEID OCHOBHUX
TUIIIB MAIIUH JJI1 PO3KPUTTS 3€pEH KOPUCHUX MIHEPAIbHUX KOMIIOHEHTIB 13
BUI00YTOT CUPOBUHM, 3 HACTYITHUM BUIJICHHSIM KOPUCHUX KOMIIOHEHTIB y MPOMIXKHI
IPOJYKTHU Ta KOHIIEHTPATH;

- O03HAaHOMUTH 3/100yBayiB BUIIOI OCBITH 3 MPUHIIMIIOM Jiii, YCTPOEM Ta
OCOOJIMBOCTSIMU BUKOPUCTAHHS TEXHOJOTIYHUX MAIIUH JUISI PO3KPUTTS 3€peH
KOPHUCHHMX MiHEPAJIbHUX KOMIIOHEHTIB Ta HACTYMHOTO 30araueHHs;

- OMaHyBaTH OCHOBHI METOAM PO3PAaXyHKIB 0a30BUX MapaMeTpiB
TEXHOJIOTITYHUX MAIIMH Ta iX poOOYMX OPraHiB;

- HAaBUUTHCSA OOTPYHTOBAHO OOMpaTH MapameTpHW MAIIWH TSI PO3KPHUTTS
3€pEeH KOPUCHUX MIHEpPAJbHUX KOMIIOHEHTIB Ta HACTYIHOTO 30araueHHs;

— e(EeKTUBHO 3aCTOCOBYBATH METOAM KOMII IOTEPHOTO 1HXXHHIPUHTY JIJIS
PO3POOKH TEXHOJIOTTYHOTO 00JIaIHAHHS.

3. PE3YJBbTATHU HABUAHHSA
YMITH 3aCTOCOBYBAaTH METOAM KOMII IOTEPHOrO 1HXXUHIPUHTY Ta AU3alHY MpHU
pO3paxyHKy MapaMeTpiB Ta KOHCTPYIOBaHHI MaIIMH JUIsl MEPEepPOOKH KOPUCHUX
KOIaJIMH.

4. CTPYKTYPA KYPCY

JEKIII
1. Knacudikauisi MAIINH U1 IEPEePOOKU KOPUCHUX KOMAJINH
1.1 MamwuHu 1151 TiATOTOBYKX MPOIIECiB 30araueHHs
1.2 MamuHu 7151 OCHOBHUX MPOLIECiB 30araueHHs



1.3. MamuiHu )1 3aKTI0YHUX Ta TOMOMDKHHX MTPOIIECiB 30araueHHs
2. Tunu, KOHCTPYKIIii, BUOIP mMapaMeTpiB Ta NPUHUMIU MPOEKTYBAHHSA MIOKOBUX
Apodapok

2.1 KOHCTPYKTHUBHI CXEeMHU

2.2 'aimy3p 3aCTOCYBaHHS

2.3 3acaau po3paxyHKy

3. Tunu, koHCTPYKIii, BUOIP mapaMeTpiB Ta NPUHUMUIU MPOEKTYBAHHS KOHYCHM)
apodapok

3.1 KoHCTpYKTHUBHI CXeMU

3.2 ['anry3p 3aCTOCYBaHHSA

3.3 3acagu po3paxyHKy
4, Tunu, KOHCTPYKILii, BUOIp mapaMeTpiB Ta NPUHUMUIIU MPOEKTYBAHHSA BAJIKOBH
Ta YAAPHUX AP0OAPOK

4.1 KOHCTPYKTHBHI CXEeMHU

4.2 I'any3b 3aCTOCYBaHHSA

4.3 3acaau po3paxyHKy

5. Tunu, KOHCTPYKIii, BUOIp mapaMeTpiB Ta NPUHUMIIMA NPOCKTYBAHHA
Oapa0aHHMX 00epTaIbHUX MJIMHIB

5.1 Knacudikanis 6apabaHHUX MIIMHIB
5.2 MivHU 3 MOJIOJIBHUMH TUJIaMU

5.3 MuiuHU caMOToIp1OHEHHS

5.4 I'anty3b 3acTOCYBaHHSA

5.5 3acaau po3paxyHKy

6. Tunu, koHCTPYKUii, BUOIp mapamMeTpiB Ta NPUHIMUIU NPOEKTYBAHHS MJIMHIB
IHIIUX THIIB

6.1 Bibparmiitni mumHu
6.2 IlnanerapHi MIMHU
6.3 CTpyMHHHI MJIMHH

7. Tunm, KOHCTPYKILii, BUOip mMapaMeTpiB Ta NPUHIUIIA IPOEKTYBAHHS I'POXOTIB
OCHOBHMX THIIiB

7.1 KoJlOCHUKOBI TPOXOTH

7.2 bapabanHi TpOX0TH

7.3 JlyroBi rpoxoTu

7.4 Tipariiini rpoXxoTu
8. Tunm, koHCTPYKIIii, BUOIp mapaMeTpiB Ta NPUHIHUIU MPOEKTYBAHHS
BiOpaniiHUX rpoXoTiB

8.1 Inepriiini rpoxoTu

8.2 Camo0anaHCHI TPOXOTH

8.3 Pe3oHaHCHI IrpOXOTH

9. Tunu, KOHCTPYKILii, BUOIp mMapaMeTpiB Ta NPUHIUIUA MPOEKTYBAHHS
ripaBJaivyHuX KJIacu(pikaTopis



9.1 CnipanpHi K1acudikaTopu
9.2 I'iaponuKIOHH
9.3 KoHnycHi rizipaBiiuHi ki1acudikaTtopu

10. Tunu, KOHCTPYKUii, BUOIp mapaMeTpiB Ta NPUHUMIIMN NPOEKTYBAHHS
BaJKKOCEepeJOBUIHUX cenapaTopis

10.1 Cemnapatopu KOJIiCHI BEpTHKAJIbHI
10.2 bapabanHi BaKKOCEPEIOBHIIHI CETTapaTopu
10.3 BianeHTpoBHil BaXKKOCEPEIOBUIIIHUIMA CEapaTop

11. Tunu, KOHCTPYKILii, BUOip mMapaMeTpiB Ta NPUHIIUIUA NPOEKTYBAHHA
Bica2KyBaJILHUX MAILIMH

11.1 JTiadparmoBi Bijica/yKyBaJIbHI MalllMHUA
11.2 BiacamkyBaibHI MAIllIMHU 3 PYXOMHM PEIIETOM
11.3 IoBiTpsiHHO-TTyNIbCALlIKHI Bi/ICaIKyBaIbHI MAIIUHU

12. Tunu, KOHCTPYKUii, BUOIp mapaMeTpiB Ta NPUHUMIIH MPOEKTYBAHHS
00J1aTHAHHS 1151 30aravyeHHsi y 0e3HAIIOPHOMY CTPYMEHI BOAH

12.1 lnro3n

12.2 CtpyMuHHI anapatu
12.3 KonreHTpaiiiiHi cToiau
12.4 T'BUHTOBI cenapaTopu
12.5 I1IHekoB1 cenapaTopu

13. Tunu, KOHCTPYKIii, BUOIp mapaMeTpiB Ta NPUHIMIIHN NPOEKTYBAHHS
(¢uioranitHOro 00/IaAHAHHSA

13.1 MexaniuHi (aoTaiiitHl MalIMHA
13.2 TIneBMOMexaH14H1 (uoTal1iHI MALIMHA
13.3 [TneBmatuuHi uroTamiitHi MalIuHA
13.4 Anapatu neHHoi cenapairii
INPAKTUYHI 3AHATTA
IMITKK-1 — Po3paxyHOK OCHOBHHMX MapaMeTpPiB IMIOKOBHUX APOOapOK;
IMITIKK -2 — Po3paxyHOK OCHOBHUX MapaMeTpiB KOHYCHUX JAPOOAPOK;
IMIIKK -3 — Po3paxyHOK OCHOBHUX MapaMeTpIB BAJIKOBUX Ta yIAPHUX APOOAPOK.
IMITIKK -4 — OCcHOBHI BY3JI Ta eKCIuTyaTallisi OapadaHHUX 00epTAIbHUX MJIMHIB
IMIIKK -5 - Po3paxyHOK OCHOBHHX MapaMeTpiB OapabaHHUX 00epTalbHUX MIIUHIB
IMITIKK -6 — Po3paxyHOK OCHOBHHUX MapaMeTpiB BiOpaIIiHIX MIUHIB
IMIIKK -7 — [IpocitoBalibHi MOBEPXHi T'POXOTIB
IMITIKK -8 — Po3paxyHOK OCHOBHHX MapaMeTPiB 1HEPIIMHUX TPOXOTIB
IMITIKK -9 — OCHOBHI By3JId Ta €KCIUTyaTallis TApaBIiuyHUX KiIacu(ikaTopiB
IMIIKK -10 — Po3paxyHOK OCHOBHUX IapaMeTpiB I1IPOIUKIOHA

IMIIKK -11 - OcHOBHI BYy3IM Ta €KCIUTyaTalis IepecyBHUX JApoOapHC
COPTYBAJIbHUX YCTaHOBOK

IMIIKK -12 — OCHOBHI By3JIM Ta €KCIUTyaTallisl B&XXKOCEPEIOBUIITHUX CETApaTOPIB
4



IMIIKK -13 - OCHOBHI BY3JM Ta €KCILTyaTaIlis BiJCa/PKyBaJIbHUX MAIIHH
IMIIKK -14 — Po3paxyHOK OCHOBHHX ITapaMeTpiB BiJICaPKyBaJIbHOI MallTUHU
IMIIKK -15 — Po3paxyHOK OCHOBHUX MapaMeTpiB (roTaiiHOT MallluHU

5. TEXHIYHE OBJIAJIHAHHSA TA/ABO ITPOT'PAMHE 3ABE3ITEYEHHSA

Ha nexmiitHux 3aHATTAX 000B’SI3KOBO MaTH 3 COOOIO TaPKETH 31 CTUTbHUKOBUM
IHTEPHETOM.

AKTHBOBaHUN aKayHT YHIBEPCHUTETChbKO1 momTH (student.i.p.@nmu.one) Ha
Odic365.

[HCTampOBaHI HaA TrajpKeTax MPOTPpaMUUIS  TIEPErIAay I1HTCpHET-CAMTiB,
TEKCTOBUX JJOKYMEHTIB.

IncrampoBaHi Ha TamkeTax mnporpamumis neperisgay pdf-daiimis  tadjvu-
daitnis (manpukian, https://get.adobe.com/ua/reader/, http://djvu.org/resources/).

5 CUCTEMA OLIIHIOBAHHS TA BUMOI'A
5.1. HaByaibHi J0csirHeHHA 3100yBa4yiB BHUIOI OCBiTH 3a pe3yjbTaTaMu
BUBYCHHS KYPCY OIIIHIOBATUMYThCS 3a IIKAJIOK0, 1110 HaBeACHA HUXKYE:

PetiTuHroBa mkana [HcTHTYMIIHA TTKana
90 - 100 BIIMIHHO
75-89 nobpe
60-74 3a]0B1JILHO
0-59 HE3aI0BIIBHO

5.2. 3100yBaui BHILOT OCBITH MOXYTh OTPUMAaTH MiACYMKOBY OLIiHKY 3 HaBYaJbHOI
JUCIHUILIIHYA Ha T1JCTaBl MOTOYHOTO OI[IHIOBAHHS 3HaHb 32 YMOBH, SIKIIIO HaOpaHa KUIbKICTh
0aJtiB 3 MOTOYHOTO TECTYBAHHS Ta CAMOCTIHHOI poOOTH cKilagaTuMe He MeHie 60 OaiB.

MakcumaibHe OIIHIOBAHHS:

IIpakTyHa yacThHa
Teopernuna IIpu ITpn
p P p bonyc Pazom
JacTHHA CBOE€YACHOMY | HECBOEYACHOMY
CKJIaJaHH1 CKJIaJaHH1
66 30 20 4 100

[MpakTryHi poOOTH MPUHMAIOTHCS 3a KOHTPOJHHHUMH 3allMTaHHSIMHU JIO KOXXHOI 3
poboTH.

TeopeTndyHa yYacTHHA OIIHIOETHCS 3a pe3ybTaTaMH 37a4i KOHTPOJBHOI TECTOBOI
poboTH, sika mictuTh 20 3anuTanb, 3 skux 17 — mpocti Tectu (1 MpaBuIbHA BiAMOBiNG), 3

3aja4i.

5.3. Kpurepii onliHloBaHH# MiZICyMKOBOI po00oTH
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17 TecTroBMX 3aBJaHb 3 YOTUPMA BapiaHTamH BiAMOBiAel, 1 mpaBwiIbHA BiAMOBIIb
omiHOeTbess Yy 3 Oaam (pazom S1 6aa). OnuryBaHHS 3a TECTOM MPOBOIAUTHCA 3
BUKOPUCTAHHAM TexHoJor1i MicrosoftFormsOffice 365.

3amadi HaBOJAThCS Takoxk y cuctemi Microsoft Forms Office 365. Bupimena Ha
narnepi 3amaya ckaHyeTbes (doTorpadyeThbes) Ta BIACHUIAETHCA HA EJIEKTPOHHY IOIITY
BUKJIaJ]aya BIPOJOBX 4acy, BiJIBEICHOTO Ha 3/7a4y TEOPETUYHOi yacTuHU. HecBoedacHo
BHCJIaHA BIAMOB1/Ib BPaXOBYETHCS TaKOIO, 1110 HE 37aHa.

[TpaBuiibHO BHpilIEHA 3224 OLIHIOETHCA B 5 OaJliB, IPUUOMY:

— 5 6aiB — BINOBITHICTH €TAJIOHY, 3 OUHHIIIMU BUMIPY;

— 4 0anu — BIANOBITHICTH €TAJIOHY, O3 OAWMHUIIL BUMIPYy ab0 MOMHUIKAMHU B

pPO3paxyHKax;

— 3 0a1u — He3HAYH1 NOMUJIKU Yy popMyliax, 0€3 OJUHUIL BUMIPY;

2 0a/1u — IPUCYTHI CYTTEBI IOMUWIKH Yy PIIIECHHI;

— 1 6an — HaBeeH1 (GOPMYJIH TTOBHICTIO HE BIJIMOBIIAIOTH €TAJIOHY;

0 6aJiB — pilICHHS HE HABEJICHE.

5.4. Kputepii oniHIOBaHHS MPAKTUYHOTO 3aHATTS

3 KOXKHOTO TMPaKTUYHOTO 3aHATTS 37400yBau BHILOI OCBITHM OTPUMYE 5 3amMTaHb 3
MepesliKy KOHTPOJBHUX 3almuTaHb. KiIBKICTh BIpHUX BIATOBIEH BH3HAYAIOTh KUIBKICTh
OTpUMaHuX OaiB.

6 INTIOJIITUKA KYPCY

6.1. IToaiTHKA 010 AKAIEMIYHOI TOOPOYECHOCTI

AxkanemiuHa JOOpPOUYECHICTH 3/100yBauiB BHINOI OCBITH € BaXXJIMBOK YMOBOIO
JUTSI OTIaHYBaHHSI pe3yJIbTaTaMy HaBYaHHS 34 JUCITUIUTIHOIO 1 OTPUMAaHHS 33J0BUIHHOT
OI[IHKA 3 TMOTOYHOTO Ta TMIJCYMKOBOTO KOHTPOIIB. AKajeMidyHa J0OpOUYECHICTH
0a3yeTbCcsl HAa 3aCy)KCHHI MPAKTHK CNHCYBAaHHS (BUKOHAHHS MHCBMOBHUX POOIT 13
3aJly4€HHSIM 30BHIIIHIX JUKepen 1H(opMalli, KpiM J03BOJICHUX ISl BUKOPUCTaHHS),
miariaty (BIATBOPEHHsI OMyOJIKOBAaHMWX TEKCTIB I1HIIMX aBTOPIB 0€3 3a3HAuYCHHS
aBTopcTBa), (habpukalli (BUragyBaHHS AaHUX 4M (DAKTIB, 110 BUKOPHUCTOBYIOTHCS B
ocBiTHbOMY  mporeci).  IlomiTuka  moOa0  akajgeMidyHOi  JOOPOYECHOCTI
periiaMeHTyeTbcsl TnosiokeHHsIM  "lloyiokeHHsT Tpo cucTeMy 3amoOiraHHs Ta
BUSBJICHHs TariaTy y HarionanpHOMY TexHIYHOMY yHiBepcuTeTi "JIHImpoBChKa
HoJITeXHIKa". http://www.nmu.org.ua/ua/content/activity/us
documents/System_of prevention_and_detection_of plagiarism.pdf.

VY pa3i mopymieHHs 3100yBadueM BHINOT OCBITH aKaJEeMIYHOI JOOPOYECHOCTI
(ciucyBanHs, 1utariat, gabdpuKaitis), poOoTa OIIHIOETHCS HE3aJ0BILIBHO Ta Ma€e OyTH
BUKOHaHa MOBTOPHO. [Ipu 1ipoMy BUKIIaa4 3aJIMIIAE 32 COOOI0 MPABO 3MIHUTH TEMY
3aBIaHHS.

6.2.KomyHikauiiina nosiituka
3100yBayi BUILOI OCBITH TOBUHHI MaTH aKTUBOBAaHY YHIBEPCUTETCHKY TOIITY.
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VYci muchMOBI 3alUTAaHHA 10 BUKJIA[a4diB CTOCOBHO KypCy MarOTh HaJCHIIATUCS
Ha YHIBEPCUTETCHKY €JIEKTPOHHY MOIITY.

6.3. IMoaiTHKA 111010 MepeCcKJIATaAHHS

PoGoTH, sKi 37a10ThCcs 13 MOPYIICHHSM TEPMiHIB 0€3 MOBAXHUX IPUYHH
OIIHIOIOTBCS Ha HWXKYY OLIHKY. [lepeckiiaanas BiIOyBa€eThCs 13 JI03BOJIY JIEKaHATY
3a HAsIBHOCT1 MOBKHUX MPUYMH (HAIPUKJIIAI, JTIKAPHSIHUM ).

6.4 IlosiTHKA 11010 OCKAPKEHHS OLIHIOBAHHS
Sxmo 3mo0yBad BHUINOiI OCBITH HE 3TOJCH 3 OIIHIOBAHHSIM HOTO 3HaHb, BIH
MO’K€E OIPOTECTYBATH BUCTABJICHY BUKJIAJIa4eM OIIIHKY Y BCTAHOBJICHOMY TOPSIKY.

6.5. BiaxBinyBanHsi 3aHATH

JUist 3100yBaviB BUIIOI OCBITU JE€HHOI (OpMHU BIJABIYBaHHS 3aHATh €
000B’s13k0BUM. [ToBaYKHUMHU MPUYMHAMU IS HESIBKY Ha 3aHATTS € XBOpOoOa, y4acTh B
VHIBEpCUTETCHKMX  3axoJaX,  akaJeMiuHa  MOOUIbHICTb,  SIKI ~ HEOOXIJTHO
MiATBEP/KYBAaTH  JOKyMeHTamMu. [Ipo BIJICYTHICT, Ha 3aHATTI Ta MNPUYUHU
BIJICYTHOCTI 3/100yBa4 BHUIIIO1 OCBITH Ma€ MOBIJIOMUTH BHKJIagada abo 0coOucTo, abo
4yepe3 CTapocTy.

3a 00’€KTUBHUX MNPUYUH (HAMPUKIAJ, MIXKHApOJHA MOOUIbHICTH) HABYAHHS
MOKe BiJIOYBaTUCh B OH-JIAH (hOpMi 3a MOTOKEHHSM 3 KEPIBHUKOM KYpCY.
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