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1. AHoTamisi 10 Kypcy

Texnonociuna minepazpaghia — po3aia PyAHOI MIKPOCKOII, IO BHUBYAE
BJIACTUBOCTI PYJl CTOCOBHO JIO TIpOliecy 30aradeHHs. 3a JI0MOMOTO0 I[OTO METO1Y
MOXe OYyTHM BCTAaHOBJICHMM MIHEpPAJIbHUN CKJIAJ  MPOMHUCIOBUX THIIB Py,
BU3HAYEHI TEKCTYPHO-CTPYKTYpHI  OCOOJMBOCTI, MPOAYKTUBHI MiHEpabHI
maparceHe3ucH Ta Po3po0JIeHI PEeKOMEHAAIlli 3 TEXHOJOTIYHOI OIIHKH KOPHCHHUX
KONAIMH. Y pamKax Kypcy BHUKIAJCHO MaTepiajid LI0J0 METOIB BHU3HAUCHHS
SAKICHOTO Ta KUIBKICHOTO MIHEPAJIOTIYHOTO CKJIaMy PI3HUX MPOMHCIOBUX THIIIB
pyn, ocoOnauBoCcTel OyAOBH MIKPOCKOMIYHMX 3€pEH MIHEpaiiB, XapakTepy
3pOIIEHb MIHEPAJIIB Y BUXIJTHUX pyJaX, KOHIIEHTpaTaxX Ta y MPOMIXKHHUX MPOIYKTax
30arayeHHsl KOPUCHUX KOMAJIMH, 1110 HEOOX1THO JJI1 OOIPYHTYBAaHHSA ONTUMAJIbHOI
TEXHOJIOTIYHOT CXEeMH 30arauy€HHs KOPUCHUX KOMaIWH. PO3rIsHyTO KOMILIEKC
npoOJieM mpoliecy 30aradyeHHsl pi3HUX MPOMUCIOBUX THUIIIB PYJ B 3aJ€KHOCTI BiJl
PEYOBUHHOTO CKJaay, BUBHAUYEHO METOJM iX MPOTHO3YBAHHS Ta BUPIIIEHHS, IO
JI03BOJISIE B KOMIUIEKCI 3 IHIIMMH T€OJIOTITYHUMH METOJaMH OI[IHUTHU
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NEPCIEKTUBHICTh 00 €KTYy HAJIPOKOPUCTYBAaHHS Ta OOrpYHTYBaTH HaWOLIbII
e(heKTUBHI METOAM BEJIEHHS I€0JI0rOPO3BIIyBAIbBHUX Ta €KCILTyaTalliiHuX pooirT.

2. Meta Ta 3aBIaHHS KypCY

MeTta AMCUMIUIIHM — OTPUMAaHHS CTYJCHTaMH HaBUYOK TEXHOJOTIYHOI
OLIHKM SKOCTI MPOMHUCIOBUX THUIIIB PYJ Ta OOTPYHTYBAaHHS ONTHUMAJIBHUX CXEM
30araueHHs! MiHEpaJIbHOI CHPOBHHHU.

3aBaHHs KypcCy:

- o3HailoMuTu 3700yBaviB BHUIIOI OCBITH 3 METOJAaMH BU3HAYCHHS
JT1arHOCTUYHUX BJIACTUBOCTEH PYJHUX MiHEpasiB, 0COOIMBOCTEN OyI10BU
MiHEpaJIbHUX 3€peH Ta iX BIUIMBY Ha MpoIliec 30araueHHs py.;

- PO3IJISIHYTH METOAM BUSIBJICHHS CHPUSTIUMBUX Ta HECHPUSTIUBUX IS
npouecy 30araueHHs CTPyKTYyp pyA;

- HaBUYMTHU 3700yBadyiB BHIIOI OCBITM OCHOBAM PEKOHCTPYKIIi MPOIIECIB
IEPETBOPEHHA MIHEPAJIbHOI PEYOBMHU Ta METOJaM IPOTHO3YyBaHHS
npo6JieM 30arayeHHs pyn;

- HaBYMTH 3700yBadiB  BHINOi OCBITM NIPOBOAUTH  BU3HAYEHHS
OPOAYKTUBHUX MiHEpaJIbHUX MApareHe3UcCiB Ta MPOMHUCIOBUX TUIIB PYJ;

- TpPOBOAWTH OOTPYHTYBaHHS ONTUMAIbHUX  TEXHOJIOTIYHHUX CXEM
30arayeHHs pya.

3. Pe3yabTaTy HAaBYaHHS

[Toxa3yBaT 3HaHHS Ta PO3yMIHHS METO/1B BUSHAUYECHHSI IPOMUCIOBUX THUIIIB
Py, MIPOAYKTUBHUX MIHEpPAIbHUX TMapareHe3uciB, MOp(HOIOTTYHIUX 0COOIMBOCTEH,
THUIIIB 3POIIEHh TMPOMHUCIOBUX MIHEpaTIB Py IJs OLIHKK BIUIMBY Ha IPOIIEC
30arayeHHsl KOPUCHUX KOMAJIMH Ta OOTPYHTYBAHHS ONTHUMAIBHUX TEXHOJOTTYHHX
CXEM.

4. CTpyKTypa KypCy

JIEKIII

1 IIpeamer i 3aBAaHHsA A0CJHiI)KeHb. 3B'SI30K 3 iIHIIUMM HayKaMHU.
I'oJ10BHI po31iiiu IMCHUIJIIHA TA YCTATKYBAHHSA J1a00paTopiid.

1.1 IIpomwucnosi tunu pya. [IpoaykTHBHI MiHEpaIbHI TapareHe3uCu

1.2 Bumu nabopatopHoro  oOOJaJgHAHHS: PyAHI  TOJSpHU3aliiHI
MIKPOCKOITH, (()OTOMETPH, E€IEKTPOHHI MIKPOCKOIIH, iX IpU3HAYEHHS 1 Oy0Ba.

1.3 Ilpunanu njst BUTOTOBJIEHHS 1 METOJMKA BUTOTOBJICHHS MpernapaTiB
JUTSL TOCHI/I)KEHb TEXHOJIOT14HO1 MiHeparpadii.

1.4 BusHayueHHs A1arHOCTUYHUX BIIACTUBOCTEN pPYIHUX MIHEPAiB B
npolieci 30arayeHHs pya

2.BIVIMB TEKCTYPHO-CTPYKTYPHHMX O0COOJIMBOCTEel pyA Ha mpouec
30arayeHHs.



2.1 Xapakrepuctuka MOP(]OJIOTIYHUX OCOOTMBOCTEN PYIHUX MIHEPAJiB B
nporieci 30araueHHs py.

2.2 Tumi3aiis po3MipiB MiHEPAIbHUX BUAICHB JJIsI TEXHOJOTIUYHOI OI[IHKH
pyn.

2.3. TekcTtypu Ta CTPYKTYpH Py, CHPHUATIMBI Ta HECHPUATIUBI IS
30aradyeHHs.

3. MikpockoniyHi MeTOaU A0CTiIzKEHb

3.1 XimiuHi MEeTOIM AOCTIIKEHbB (JIIarHOCTUYHE, CTPYKTYpHE TPaBJICHHS)

3.2 JlomoMixkHI METOIU OCHIKEHb (JIa3epHUM, €IeKTPOHHO-30HI0BHM,
peHTreHorpadiuHuii)

3.3 IlapareHetnunuii Ta TEKCTYpPHO-CTPYKTYpHUH aHami3 TOJOBHUX
MIPOMUCIIOBUX THIIIB PY/Jl Ta MPOAYKTIB METATYPriiHOTO BUPOOHUIITBA

4. Oco01MBOCTi AiarHOCTUKHU TOJIOBHUX THIIB PyA IS TEXHOJOIIYHOI
OL[iIHKH

4.1 TexHoyoriyHa OLiHKa pyJ 3ai3a, 30J10Ta, XpOMY, MAPTaHIIIo.

4.2. BuBuYeHHS MIHEPaJbHOIO CKJIAaQy MPOJIYKTIB METalypriiHOrOo
BUPOOHMIITBA.

JIABOPATOPHI 3AHATTA

TM-1. JliarHocTHKa MIHEpaIbHUX KOMIIOHEHTIB Py 3ai3a pH 30aradyeHH1

TM-2. JliarHocTHKa MiHEpaTbHIUX KOMIIOHEHTIB 3a1130-TUTAHOBUX OKICHHUX
Py 1ipu 30aravyeHHi.

TM-3. TekcTypHO-CTPYKTYpHUN aHali3 pyJ 30JI0Ta, 3ajli3a Ta XpOMY IMpHU
30arayeHHi.

TM-4. BuBdeHHs MIHEPAIBbHOTO CKJIATy XPOMBMIIIYIOUMX BOTHETPHBIB
(MacuBHI pynu, MyXKl pyId, OKPEMHEN Pyau) AJIS ONTHUMI3aIlli TeXHOJIOTTYHOTO
nporuecy

TM-5. BuBYE€HHS MIHEpPAJIBHOIO CKJIAJy CHUPOBHHHU MPOJIYKTIB
METaTypriiHoro BHpPOOHMITBA (BUXIJHI PYAH, arjioMepaTH, CIUIaBH, UUIAKH,
IITEHHM)

5. TexniuHe o0JiagHAHHA Ta/a00 MporpamMHe 3a0e3nevYeHHs

Ne [HCcTpyMeHTH, 06/1alHaHHS Ta IPOTrpaMHe
pobotu Hazpa pobotu 3a0e3MeyeHHsl, 1[0 3aCTOCOBYIOTHCS IPH
(rdp) IpOBeIeHH] poOoTH

T™M-1 1. JliarHocTHKa MiHEpaIbHUX Pynuuii nonspuzaniitHuil MiKpoCKOIT
KOMITOHEHTIB Py 3ajli3a Npu [TOJIAM P-312
30araueHH1 Pynuwii nonsgpuzaniiHuil MiKpoCKoI

AJIbBTAMMU T1OJIAP P-312
Pynuuit mikpockon MIH-8
CrepeocKoniYHUN MIKPOCKOII
Hudposa xkamepa A1 MIKpOCKOMY
HoyTOyx




No
pobotu

(mnp)

Hasga poGotu

[HCTpyMeEHTH, 00JIaIHaHHS Ta TIPOTPaMHE
3a0e3MeyYeHHsl, 10 3aCTOCOBYIOTHCS TIPH
MPOBEICHHI pOOOTH

T™-2

2. JliarHOCTHKA MiHEpaJTbHUX
KOMIIOHEHTIB 3aJ1130-TUTaHOBUX
OKICHUX PYJ MpH 30araueHHi

Pynuuit nonspusaniifHuii MiKpOCKOI
ITOJIAM P-312

Pynuuit nonspusaniifHuii MiKpOCKOII
AJIbTAMU I1OJIAP P-312 Pynuuit
Mikpockon MIH-8
CrepeocKkoniyHUuN MIKPOCKOIT
Hudposa kamepa 11 MiKpPOCKOITY
HoytOyxk

3. TekcTypHO-CTPYKTYpHHI aHANI3 PYA
30J10Ta, 3aj1i3a Ta XpoMy Ipu
30araueHH1

Pynuuit nmonspuzamiiHuii MiKpOCKOIT
I[TOJIAM P-312

Pynuuit monspuzamiiHuii MiKpOCKOIT
AJIbTAMMU TTIOJIAP P-312 Pynuuit
Mmikpockorr MIH-8
CrepeocKOonmiYHuN MIKPOCKOII
Hudposa kamepa A MIKPOCKOIY
Hoyr6yk

T™-4

4. BuBueHHs MiHEpPaJIbHOIO
CKJIaJly XPOMBMIIIIYIOUMX BOTHETPHBIB
(MacuBHI pyau, MyxXKi pyau, OKpEMHE1
PYIu) ISl ONITUMI3alli] TEXHOJIOTIYHOTO
porecy

Pynuuit monspu3amiiftHuii MiKpOCKOIT
[T1OJIAM P-312

Pynuuit monsipu3amiiftHuii MiKpOCKOIT
AJIbTAMU T1IOJIAP P-312 Pynuuit
mikpockorn MIH-8
CrepeocKOoniYHMi MIKpPOCKOT
[udposa kamepa it MiKPOCKOITY
HoyTtoyk

TM-5.

5. BuBuenns
CKJIaay  CHPOBHHHU MPOAYKTIB
MeTaJlypriiiHOTO BUPOOHUIITBA
(BUX1AHI pyau, arjoMeparu, CIUIaBH,
IJIAKH, IITEHHN)

MIHEPaJILHOTO

Pynuuii nonsgpuzaniiHuil MiKpoCKOI
[TOJIAM P-312

Pynuuii nonsgpuzaniiHuil MiKpoCKOIT
AJIbTAMU TIOJIAP P-312 Pynuuit
Mmikpockon MIH-8
CrepeocKoniYHUN MIKpPOCKOTI
Hudposa kamepa U1 MiKpOCKOIY

Hoytb6yk

6. CucreMa OIHIOBAHHA TA BUMOTH

6.1. HaBuaJjbHI 10cSATHeHHs 3100yBa4iB BUILIOI OCBITH 3a pe3ylibTaTaMu
BHUBYCHHSI KypCYy OILIIHIOBATUMYTKCS 32 IIKAJIOKO, 1[0 HaBEICHA HIKYE:

PetitmHroBa mkana [HCTHTYIIMHA MIKaTa
90 - 100 BIZIMIHHO
75-89 no0pe

60-74 3a10B1JIHHO
0-59 HE3aJI0BLILHO




6.2. 3100yBaui BUIIOI OCBITH MOXYTh OTPUMATH HiICYMKOBY OLIHKY 3
HaBYAJIbHOT JUCIMIUIIHKA HAa MiJICTaBi MOTOYHOTO OIIHIOBAHHS 3HAHb 32 YMOBH,
SKIT0 HaOpaHa KUIBKICTh OajliB 3 MOTOYHOI'O TECTYBaHHS Ta CaMOCTiHHOT poOOTH
CKJIaaTuMe He menie 60 OaiB.

MakcumanbHe OHiHIOBaHHSI:

JlaGopatopHa yacTuHa
TeopeTnuna IIpu Ilpn
P P p bonyc Pa3zom
YyacTUHA CBOE€YACHOMY | HECBOEYACHOMY
CKJIaIaHHI CKJIAJIaHHI
66 30 20 4 100

JlabopaTopHi poOOTH NPUHMAIOTHCS 32 KOHTPOJBHUMM 3alUTAHHSIMH IO
KOKHOI 3 pOOOTH.

TeopernyHa 4YacTHHa OIIHIOETBCA 32 pE3yJibTaTaMH 3/a4l KOHTPOJIBHOI
TECTOBOI poOOTH, sika MicTUTh 20 3amuTaHb, 3 skux 15 — mpocti Tectu (1
npaBUiIbHA BIANOBIAb), 5 TPAKTUYHUX 3aBIaHb.

6.3. Kpurepii oniHIOBaHHA MiACYMKOBOI po00TH

15 TecToBMX 3aBIaHb 3 YOTHpPMa BapiaHTaMu BiamoBined, 1 mpapuibHa
BIJIIIOBIb OLIHIOETECA y 3 0aam (pasom 45 6aiiB). OnuTyBaHHS 3a TECTOM
MIPOBOJIUTHCA 3 BUKOpUCTaHHAM TexHosorii Microsoft Forms Office 365.

HecBoeuacHo BHcnaHa BIAMOBIb BPAXOBYETHCS TAKOIO, 1[0 HE 37]aHA.

[IpakTiyHe 3aBIaHHs NOJATAE B OOTPYHTYBaHHI MPOMUCIIOBOTO TUITY DY/ B
aHIuUTIP1 3 BUSHAYECHHSIM JIIAarHOCTUYHUX ONTHUYHHUX O3HAK PYIHHUX MIHEpaIiB

BHpIILIEHE MPaKTHYHe 3aBJaHHs OLIHIOETHCS B 5 0aiB, IpUUOMY:

— 5 0auiB — BIANOBIIHICTh €TAJIOHY, 3 OAUHUIIMU BUMIPY ONTHYHUX

KOHCTaHT PYJI0 YTBOPIOIOUHX MiHEPAIiB,;

— 4 0aju — BIANOBIIHICTh €TAJIOHY, 0€3 OJIMHUIIb BUMIPY, 3 TTOMUJIKAMU B

pO3paxyHKax;
— 3 0ayim — He3HAYH1 NOMMJIKM Y BU3HAYEHH1 ONITUYHUX KOHCTaHT
MPOMHCIIOBUX MIHEPAJIIB;

— 2 0aJM — NPUCYTHI CYTTEBI MOMUJIKUA Y BU3HAYEHHI JIIAaTHOCTUYHUX O3HAK
MIHEpaIiB ;

— 1 6an — HaBeZleH1 PE3yIbTATH MOBHICTIO HE BIMOBIIAIOTH €TAJIOHY;

— 0 0aJjiiB — pillICHHS HE HABEJICHE.

6.4. Kpurepii oniHroBaHH# 12a00paTOpHOI po00OTH

3 KOKHOT JIabopaTopHOi poOOTH 3100yBay BUITOI OCBITH OTPUMYE 5 3aITUTaHb
3 TEepeNiKy KOHTPOJIbHMX 3anuTaHb. KiTbKICTh BIpHHMX BIANOBIJEH BU3HAYAIOTh
KUTbKICTh OTPUMAaHUX OaiB.




7. IloaiTuka Kypcy

7.1. IloJsiTHKA MO0 AKAIEMIYHOI J0OPOYECHOCTI

AkaneMiuHa 100pOUYeCHICTh 3100yBayiB BUIOT OCBITH € BaXKJIMBOIO YMOBOIO
JUIS OTaHyBaHHS pe3yJbTaTaMH HaBYaHHS 3a JUCHUIUIIHOIO 1 OTPUMaHHSA
3aJJOBUIBHOI OIIHKM 3 TOTOYHOTO Ta TMiJACYMKOBOTO KOHTPOJIiB. AKajeMiuHa
T0OpOoYecHICTh 0a3yeThCsl Ha 3aCy/DKEHHI NPAKTHK CHUCYBAHHS (BUKOHAHHS
NUCBMOBHX POOIT 13 3aJdydeHHSM 30BHIIIHIX JKepen iHdopMmalii, Kpim
JI03BOJICHUX JIJIi BUKOPUCTAHHS), IJIariaty (BIATBOPEHHs OMyOJIIKOBAHUX TEKCTIiB
IHIIUX aBTOpiB O€3 3a3HauEHHS aBTOPCTBA), (habpukarii (BUTaayBaHHS JaHUX YU
¢dakTiB, 10 BUKOPHUCTOBYIOThCA B OCBITHbOMY mporieci). Ilomituka 110110
aKaJeMiqHO1 JTOOPOUYECHOCTI PETJIaMEHTYEThCS MONIOKEeHHSIM "llomoskeHHST TIpo
cucTeMy 3amoOiraHHs Ta BHUABJICHHS IUIariaty y HallloHaJIbHOMY TEXHIYHOMY
YHIBEPCUTETI " JIHITTpOBCHKA MoJIiTexXHiKa".
http://www.nmu.org.ua/ua/content/activity/us
documents/System_of prevention_and_detection_of plagiarism.pdf.

VY pa3si nopyiieHHs 3100yBadeM BHIIOI OCBITH aKaJAeMIYHOI JOOPOYECHOCTI
(cnucyBaHHs, miariaT, (aOpukariisi), poOOTa OLIHIOETHCS HE33JOBUIBHO Ta MAae
Oyt BHKOHaHa MOBTOpHO. [Ipm 1bOMY BHKIIagad 3aduIIae 3a COOOIO TMPaBO
3MIHUTH TEMY 3aBIaHHS.

7.2.KomyHikaniiHa moJiTMKa

3n100yBadl BUIIOI OCBITH IOBHMHHI MaTH AaKTMBOBAHY YHIBEPCUTETCHKY
HOIITY.

Yci muChMOBI  3amMTaHHS 10 BUKIAJa4iB  CTOCOBHO KYypCy MaroTh
HAJICUJIATHCS HA YHIBEPCUTETCHKY €JIEKTPOHHY MOLITY.

7.3. HoaiTHKa 11010 MEePeCKJIATAHHS

Po6otu, siki 34ar0ThCS 13 MOPYUIEHHSM TEPMiHIB 0€3 MOBAKHUX MPUYWH
OLIIHIOIOTHCS Ha HIK4Yy OLIHKY. [lepeckinananna BinOyBaeTbcs 13 J03BOJY
JIEKaHATYy 3a HAABHOCTI MOBAKHUX MPUYUH (HAPUKIA, TIKapHIHUMN).

7.4 IoniTHKA 00 OCKAPKeHHS OLIHIOBAHHS

ko 3100yBad BUINOI OCBITU HE 3TOJICH 3 OIIHIOBAHHSM HOTO 3HaHb BiH
MOX€E OINPOTECTYBAaTU BHUCTABJIEHY BHKJIAJayeM OIIIHKY Y BCTAHOBJICHOMY
MOPSAKY.

7.5. BigBinyBaHHsi 3aHATH

Jlnst 3mo0yBadiB BUIOT OCBITH JeHHOT (OpMHU BIABIAYBaHHS 3aHITH €
000B’s13k0BUM. [loBaXXKHMMHU TNpUYMHAMM IS HESIBKHM Ha 3aHATTS € XBOpoOa,
y4acTh B YHIBEPCUTETCHKHX 3aX0/axX, akaJeMiuHa MOOUIbHICTb, SIKI HEOOXI1THO
MiATBEPKYBAaTH JTOKyMeHTaMu. [Ipo BiJICYyTHICTh Ha 3aHATTI Ta NPUYUHU
BIJICYTHOCTI 3/100yBay BUIIO1 OCBITH Ma€ MOBIAOMHUTH BHUKJIaJadya abo 0COOUCTO,
abo uepe3 cTapocTy.
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3a 00’€KTUBHUX MPUYMH (HATPUKIIAJ, MI>KHAPOJHA MOOUIbHICTH) HAaBYaHHS
MOXe B1IOYBAaTUCh B OH-JIaitH (hOpMi 32 MOTOIKEHHSIM 3 KEPIBHUKOM KYpCY.

7.6. bonycu

HanpukiHii BUBYEHHS Kypcy Ta Iepesl Mmo4yaTKOM cecii 37100yBaya BHIIOL
OCBiTHM OyJie 3alpollOHOBAHO AHOHIMHO 3allOBHUTH EJIEKTPOHHI aHKETH
(Microsoft Forms Office 365), sxi Oyme po3iciiaHO Ha Ballli YHIBEPCHUTETCHKI
MOIITOBl CKPUHBKU. 3alOBHEHHS AaHKET € BAaXJIMBOIO CKJIAJOBOIO BaIlol
HABYaJIbHOI aKTHUBHOCTI, II[0 JO3BOJIUTH OLIHUTH OI€BICTH 3aCTOCOBAHUX METOIIB
BUKJIAQJaHHS Ta BpaxyBaTW Ballli MNPOMO3UIII CTOCOBHO TMOKPAIIEHHS 3MICTY
HaBYAJIbHOT AUCHUIUTIHM «OCHOBH BITPOCHEPIEeTUKH». 3a y4acTh y aHKETyBaHHI
3100yBay BUILOI OCBITH OTPUMYE 4 DaJIn.
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