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1 MICIHE HABYAJIBHOI JUCHUIIJIIHHA B OCBITHI MPOT'PAMI
1.1 MeTa HaBYaJIbHOI JUCHHUILIIHA

3acBO€HHS 3HAaHb Ta MPUJIOAHHS YMIHb W HaBUYOK, HEOOXITHUX IS
KOHTPOJIFO PI3HUX BHJIB JE(PEKTIB Ta JJI OpraHi3amii NpoBEeJCHHS BUIPOOYBaHb 3
3aCTOCYBAaHHSIM pPI3HUX BHJIB BHUIPOOYBaJbHOI TEXHIKM B YMOBaX BHUIPOOYBaJbHOI
naboparopii.

1.2 KomneTeHTHOCTI, (pOPMYyBaHHS SIKHX 3a0e3MeUy€eThCs

HaBuanbna gucummiina 3abe3neduye HaOyTTd Takux mnepeadadyeHux
OCBITHBOIO ITPOTPAMOI0 KOMIIETEHTHOCTEH:

3K-1. 3gaTHicTh 3acTOCOBYBATH NMPOQECIiiHI 3HAHHS i YMIHHS Y TPAKTUYHUX
CUTYaIIsX.

3K-5. 31aTHICTh 10 MOIIYKY, OMPAIFOBaHHS Ta aHaNI3y 1H(popMaIlii 3 pi3HUX
JOKepe.

3K-8. 31aTHICTh BUMTHCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMU.

OK-6. 3naTHiCTh BUKOHYBATH TEXHIYHI Omepallii mpyu BUIIPOOyBaHH1, MOBIPIIi,
KaJIOpyBaHHI Ta I1HIIMX OMNEpallisix METPOJOTIYHOI MisNIBHOCTI, 30KpemMa, IpHu
IJIaHyBaHHI Ta TIPOBEJEHHI EKCIIEPUMEHTAIBHUX JOCHIKeHb, 0OpoOIl Ta
OINPUJIIOJTHEHHI 1X pe3yJIbTaTIB.

O®K-7. 3patHicTh 10 3a0€3ME€YEHHS  METPOJIOTIYHOIO  CYHpPOBOAY
TEXHOJIOTTYHUX MPOLECIB Ta CepTU(IKAITHUX BUIIPOOYBaHb.

®OK-9. 3pmatHiCTh A0 3A1MCHEHHSI HAJAaro[KeHHS 1 JOCIIJIHOI TEepeBIpKU
OKpEeMHX BH/IIB MPUJIA/AiB B 1a00OpaTOPHUX YMOBAX 1 HA 00’ €KTaX.

OK-11 3paTHICTP pO3YMITH Ta BHUKOPHCTOBYBATH CBITOBY TEXHIUHY
JIOKyMEHTAIli10, 30KpeMa, MIKHApOIHI, perioHaIbHI Ta MDKJEp>KaBHI CTaHAAPTH 1
pEeKOMEHaIlli Ta HACTAHOBH 32 CIIEI1aIbHICTIO.

®K-14 31aTHICTB 10 3/1IICHEHHS TEXHIYHOT'O KOHTPOJTIO IKOCT1 y TIPEIMETHIM
cdepi AiSUTHbHOCTI.

1.3 IIporpamMHi pe3yJibTaTH HABYAHHS, 0 320€3Me4YIOTHCS

OckUIbKM HaBYaJIbHA JUCHUIUIIHA € BHUOIPKOBOK JUIsl CTYAEHTIB, SIKI
3100yBalOTh  OCBITHIM  CTymiHb 0akajaBpa 3a OCBITHBOIO  MPOTrPaMOIO
«IH(opmaniiHO-BUMIPIOBAJIbHI TEXHOJIOTIi Ta 1HXKEHEPIs SIKOCT1», il BUBUCHHS HE
nepeadayae JOCSATHEHHS BHU3HAYEHUX OCBITHBOIO MPOTpPamMol0 MpPOrpaMHHX
pe3yJIbTaTiB HaBUAHHS.

1.4 MikaucumniiiHApHi 3B’ SI3KH
HaBuanpna pucrururiHa € BUOIPKOBOIO MJIi BHBYEHHS CTYJIEHTaMH, SKi

3M00yBalOTh  OCBITHIA CTymiHb OakanaBpa 3a OCBITHBOIO MPOTPAMOIO
«IH(opmariiHO-BUMIPIOBAIbHI TEXHOJIOTIT Ta 1HXKEHEPIS SKOCTI».



[lepemymoBamu 11 BWUBYCHHS AWCHUIUIIHU € TIOMEPEIHE OMaHyBaHHS
muctumuiinamMu Hukimy 3aranbnHoi miarotoBku («Ictopisi Ta KynapTypa YKpaiHU»,
«®Dinocodisn», «llpaBo3naBcTBO» Ta 1H.), aucnumiiHamu Llukiny ¢axooi
miarotoBku («Buma MartemaTHkay, «AJrOpUTMIZalis Ta IPOrpaMyBaHHSI»,
«Komm'torepna rpadika», «Enekrporexnika», «Enekrponikay), coerialbHUMU
mucuurutinamMu  («KBanmiMeTpiss Ta ynpaBiiHHS sKicTIO», «Metoau Ta 3aco0m
BHUMIPIOBaHb Ta KOHTPOJIb», «OmNpallfoBaHHs pe3y/IbTaTiB BUMIPIOBAHbY Ta 1H.).

HaOyTi 3HaHHA 1 BMIHHS 3aCTOCOBYIOThCS IIpHM OIAHYBaHHI IIporpamMu
MIJATOTOBKA OakajaBpiB 3a ¢daxoMm, 30KpeMa — OINaHyBaHHS JUCHUILIIH «OIiHKa
BI/IMOBIHOCTI, aTecTaiis Ta cepTudiKallis MPOAYKIi, MOCIYyr Ta IepCOoHATY>,
«OcHoBu 1HopmarliiitHoi Oe3meku (3a craggapramu  ISO cepii  27000)»
«CrangapTu3aiiss MpOAYKIl Ta MOCAYr» Ta MPU MIATOTOBIII HHUMU BHUITYCKHOI
poooTH.

2 OYIKYBAHI PE3YJIbTATH HABUAHHSA 3A HABYAJIBLHOIO
JUCLUTLITHOIO

Kon OuikyBaHUI pe3ynbTaT HABYAHHS PiBenn

Onuc OynoBM 1 MPUHIUIIB POOOTH 3ac00IB BUMIPIOBAIBHOI
TEXHIKM, MIAXOAM JO  METPOJOrIYHOro  3a0e3MeueHHs
OPHI1 | pynkuionyBanHs TeXHIYHMX MPUCTPOIB, 0A30Bi BU3HAUEHHS Ta I
MOHSATTS CTOCOBHO KOHCTPYKINi 1 TEXHIYHUX XapaKTEPUCTHK
o0J1aTHaHHS Ta OCHAIEHHS /Il BUTTPOOYBAaHb.

3acTOCOBYBATH MPUHLUIIN Ta METOAU HEPYMHIBHOIO KOHTPOIIIO
OPH2 | npu nposenenni cranpaptHux BUmpoOyBaHb mpoxykiii pizamx | 11
BU/IIB.

BusHaueHHs Ta 3a0€3MEYEHHS HAIEKHOTO BUKOPHCTAHHS
OPH3 | inpopmaniiino-BUMiprOBaIbHEX KOMILUIEKCIB Ta OKpeMHX 3aco0iB | 1V
BUNPOOYBAHb.

[IpoBoauTn BUIIPOOYBaHHS, 34YNTYBAaTH, 00po0sTH,
OPH4 | nokymenTyBaTH Ta mNepegaBaTd BUMIpIOBaibHYy iHpopmaniio, | IV
31IHCHIOBATH PO3PAXYHKHM CTATUCTUYHHMX XAPAKTEPUCTHK.

InentudikyBatu nedextu MPOAYKIli 3a JOMOMOTOK MiJAXOIIB
nedeKTocKormi Ta HOpMAaTUBHOI JIOKYMEHTAIIIi 11010 BUMOT JI0
OPHS | mponyxkuii. Ile BKmouac MeETamypriiHUi LMK, KOMILIEKC II
METO/MIB Ta 3aco0IB KOHTPOJIO MarepiaiaiB 1 BUPOOIB is
BHSIBJICHHSI JIC(DEKTIB.

OPH6 AHanmizyBath pe3yJdbTaTH BHUMIPIOBaHb [IJIi  BU3HAYCHHS VI
WMOBIPHUX MPUYUH HEBIIMOBITHOCTI MPOAYKIIII.

Coutanbai HaBuukH (soft skills),
PO3BUTKY SIKUX cripusie HaBuaibHa auctumiina (OH - OcobucticHi HAaBUYKY;

KH - KomyHikariiiiHi HABUYKH)
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Kon ComanpHa HaBruka (Soft skill)

OH1 | 3gaTHicTh ynpaBisSTH BIACHUM YacOM.

OH2 | 3natHICTh CaMOCTIHHO MPUWMATH PIIIICHHS.

Po3ymiHHS BaXXIMBOCTI NMpeIMETy BUBUYEHHS SIK (istocodii 3a0e3neyeHHs

OH4 . :
3araJiIbHO1 JKOCT1.

KH1 | 3patHicTb 3p0o3ymiio popMyItoBaTH AYMKH.

KH3 | 3maTHicTh qUCKYyTyBaTH Ta HaJlaBaTH apryMEHTOBAHI BIATIOBIII.

YH1 | 3natHicTh mpaltoBaTd B KOMaH/I1

3 PO3MNO/JILJ I'OJUH 3A BUJAMU HABUAJIBHOI JISIJIBHOCTI

Jlenna ¢hopma HaBYaHHS

CemecTpu/miBceMECTPH
Bumn P P
HaBYaJIbLHOI JISUIBHOCTI Yeworo > 6
5/9 5/10 6/11 6/12
Ycboro roguH 3a HaBYaJIbLHUM IIJIAHOM 180 90 90
Yy TOMY YHCIIi:
AyIUTOpPHI 3aHATTSA 80 40 40
— JIeKil 24 16 8
— 1abopaTopHi podOTH 24 8 16
— IPAKTUYHI 3aHATTS 32 16 16
— CeMIHapChKi 3aHATTS -
Camocriiina pobota 100 50 50
— MiArOTOBKA JI0 AYAUTOPHUX 3aHAThH 40 20 20
— BUKOHAHHSI Ta 3aXUCT KYPCOBOi poOOTH -
— BUKOHAHHS Ta 3aXUCT 1HAUBITYyaTbHUX
3aBJaHb -
— MIArOTOBKA Ta CKJIAJAHHSI €K3aMEHIB -
— MiATOTOBKA JI0 IHITNX KOHTPOJIbHUX 3aXO0IiB 36 18 18
— OTIPAIFOBAHHS PO3/LTIB, K1 HE BUKIIAIAIOThCS
Ha JEKIIAX 24 12 12
Hud. Hud. | Hud.
CDopMa CCMCCTPOBOI'0O KOHTPOJIIO - — I I
3aouyHa ¢hopma HaBYAHHS
Buau CeMmecTpu
..H . . VYcroro P
HaBYAILHOT JISIIBHOCTI 5 6
Ycporo roauH 3a HaB4YaJabHUM IIAHOM 180 60 120
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Bumn CemecTpu
A . Yeboro
HaBYAJIbHOT JISUIbHOCTI 5 6
y TOMY YHCIIL:
AyIuTOpHI 3aHATTS 18 6 12
— neKml 6 2 4
— nabopaTopHi pobOTH 6 2 4
— IPAKTUYHI 3aHATTS 6 2 4
— CeMIHAPChKI 3aHATTS - -
CamocriitHa poboTa 162 54 108
— HiATOTOBKA JI0 ayIUTOPHHX 3aHSTh 9 3 6
— BUKOHAHHS Ta 3aXUCT KYpcOBOi poOOTH - -
— BUKOHAHHS Ta 3aXUCT 1HIUBIIyaIbHUX
3aBIaHb 24 12 12
— OIpaIfOBaHHs HABYAJIBHOTO MaTepiay 93 27 66
— HiATOTOBKA Ta CKJIaJaHHS €K3aMEHIB - -
— IMIATOTOBKA Ta CKJIAMAaHHS 1HIIUX
KOHTPOJIbHUX 3aXO/1B 36 12 24
Inn.3aBn. | Imp.3aBa. | Iap.3aBi.
dopma ceMecTpOBOI0 KOHTPOJIIO ity g, ity
3aJIiK 3aJIiK 3aJiK
4 3MICT HABYAJIBHOI1 JANCHUAILITHA
O6c¢sr, roauH
Po3-gin Tewma nexii (3aHsATTS) Ouna | 3aouna | OPH CH
dopma | dopma
I Po3ain 1. 3a0e3neyenHsi BUNPoOYyBaHb Ta KOHTPOJIIO
Jlexmii: OPH1 | OHI1
3araabHi acnekTu opradizaunii BunpooyBanb. OCHOBHI OPH2 | OH2
MOHATTA Ta BU3HaYeHHS. Buau Ta xnacudikaris OPH3 OH4
CTaHJapTHUX BUNPOOYBaHb. 3arajibHi aClIEKTH OpraHi3alii OPH4 | KHI
BUIIPOOYBaHb IIPU TEXHIYHOMY KOHTPOJI SKOCTI. 3araibHa 2 0,5 KH3
XapaKTepUCTHUKAa KOHTPOJIbHUX omepauiil. Bumm 1
XapakTepucTHKa  BUMPOOyBaHb IpPH  KOHTPOJIBHUX
onepauisix. O6poOka pe3ynbTariB BUIIPOOYBaHb.
Opranizaniss koHTpoJI0 mnpoaykuii. BizyanbHuii
KOHTPOJIb (KOHTpOJIb orisgaoMm). KoHTposnb XiMIYHOTO
ckiany marepiamiB. CHEKTpanbHI METOAM KOHTPOIIO. 4 0,5
TepmoenekTpuunuii  MeTox  KOHTpoiw.  KoHTpons
(Gi3MYHUX BIACTHBOCTEH MPOAYKIIil.
JlabopaTopHi 3aHATTA:
Jladoparopna podoora Ne 1. BumipoBanusi ¢izuuHux
BeJIMYMH. BumiproBanHs Ta 00poOKka iX pe3yJbTarTiB. 4 1
Jlxepena Ta MPUYMHU BUHUKHEHHS IIOXHOOK.
IIpakTu4Hi 3aHATTA:




IIpakTuyna poGora Ne 1. Bumorm HopMaTHBHOI
AOKYMeHTAaIii (na NPUKJIATL MeTaJypriifHoi
npoaykuii). Bu3zHaueHHS HOPMATHBHOI JOKYMEHTAIIil
CTOCOBHO BUMOT  JI0 OPOAYKIii  JOMEHHOTO,
CTaJIeTIaBUIILHOTO, MPOKAaTHOTO  Ta  JIMBApPHOTO
BUPOOHMIITBA.

Camocriiina po6ora:

[TinroroBKa 10 ayIUTOPHUX 3aHATH

1,5

BukoHaHHS Ta 3aXHCT IHAUBIAyaTbHUX 3aBJIaHb

OmnpatroBaHHs PO3/UTIB MPOTPaMH, K1 HE BUKJIaJalOThCS
Ha JICKIISX ()11 OYHOrO HABYAHHS ):

Po3paxyHok noxuOok npuianis i cucrem (Busnauenns
NOXUOOK BUMIPIOBAILHOI JIAHKU NO il  PO3PAXYHKOSIl
xapaxkmepucmuyi ma cmpykmypuiu cxemi. Po3zpaxynok
oonyckie Ha noxubky npunady. Memoou i 3acobu
3MEHUeH S 6NJUBY OCHOGHUX npuyun noxubok) [1...4].

OmnpairoBanHs HABYAJILHOTO MaTepiany (171 3209HOT0
HaBYaHHS)

19,5

[TinroroBKa Ta CKJIaJaHHS 1HIIMX KOHTPOJIBHHUX 3aXO0JIiB

Ycroro:

30

30

II

Po3ain 2. CraTnyHi BUIpOOyBaHHS

Jlexuii:

Craruuni  BunpoOyBaHHsi. Buau  BumpoOyBaHb.
KoHCTpyKIliss Ta OCHOBHI XapaKTEPUCTHKH MAIIWH JUIs
BUNIPOOYBaHb Ha PO3PUB Ta CTUCHEHHSA. 3pa3Ku Ui
BUIIPOOYBaHb.

JlabopaTopHi 3aHATTA:

JlaGopaTopna podora Ne 2. MeToau KOHTPOJII0 (OpMHU
i po3mipiB BUpoOiB. KOHCTpyKIIiSl IITAHT€HIHCTPYMEHTIB
1 MiKkpomeTpuuHUX npwiafiiB. [Ipuitomu BuMiprOBaHHS
HITAHTEHIIUPKYIIEM 1 MIKDOMETPOM.

IIpakTu4Hi 3aHATTA:

IpakTnyna podora Ne 2. Ilpuiiaan KOHTPOJI0 GopmMu
i po3mipiB. Buau npunanis. OCHOBHI KOHCTPYKTHBHI
0COOIMBOCTI.

0,5

IIpakTnyna poGora Ne 3. O3sHaiiomieHHs 3
KOHCTPYKUIi€0 MAalIMH JJIsl CTATHYHUX BUIIPOOYBaHb.
Bumn mammH a8 cTaTU4YHUX BHUIIPOOYyBaHb. OCHOBHI
KOHCTPYKTHBHI OCOOJIUBOCTI.

0,5

Camocriiina pobora:

[TinroToBKa 10 AyAUTOPHUX 3aHATH

1,5

BukoHaHHs Ta 3aXUCT 1HAUBIIyAIBHUX 3aBJaHb

12

OmparttoBaHHs PO3AUTIB MPOTPAMH, K1 HE BUKJIAIAI0THCS
Ha JIEKISAX (7151 OYHOTO HAaBYAHH):

OcHoBH AiarHOCTYBaHHS indgopmauiiino-
BUMIPIOBAJIBHUX  cUCTeM  (3a80aHHs  mMexHiuH020

OPHI1
OPH2

OHI
OH2
OH4
KH1
KH3




diaecnocmyeanus. Memoou i aneopummu 0iaeHOCMYBAHHSA
npunadis. 3acobu oiacnocmysanns) [1, 2, 5].

OmnpatroBaHHsl HABYAJIBLHOTO MaTepiany (Ui 3a04HOT0

- 7,5

HaBYaHH:)
[TinroToBKa Ta CKJIQJaHHS IHITUX KOHTPOJIBHHUX 3aXO0IiB 6 6

Ycwroro: 30 30

11 Po3ain 3. Ilmnamiyni BUIpOOYyBaHHSA

Jlexmii OPH1 OH1
JMuHamiuni  BunpoOyBaHHsi. Buau  BumpoOyBaHb. OPH3 OH2
KoHCTpyKIlisi Ta OCHOBHI XapaKTEPUCTHKH MAIlIUH IS 4 1 OPH4 gg?
BUIMIPOOYBaHHS HA yJIapHY B SI3KICTh, BTOMY Ta KpPY4YEHHS.
3pa3ku a1t BUIPOOyBaHb. KH3
JlaGoparopHi 3aHsTTA:
JladopaTopna po6ora Ne 3. 3pa3ku 11 TEXHOJIOTIYHUX
npo6. Buam 3paskiB I8 TEXHOJOTIYHHUX  TPOO. 2 1
[TinroToBKa 3pa3kKiB.
IpakTn4yHi 3aHATTH:
I[Ipaktuuna pobora Ne 4. O3HailioMieHHs 3
KOHCTPYKUI€I0 MAIIUH 1JIsl JUHAMIYHUX BUNIPOOYBaHb. 6 1
Bunn mamwH ans quHaMidHEX BUMPOOyBaHb. OCHOBHI
KOHCTPYKTHBHI 0COOJIMBOCTI.
Camocriiina podora:
[TinroToBKa 10 AyAUTOPHKUX 3aHATH 6 15
BukoHaHHS Ta 3aXMCT 1HAUBIAYyalbHUX 3aB/IaHb - -
OmnpatroBaHHS PO3/LTIB MPOTPaMH, K1 HE BUKJIAJAI0ThCS
Ha JICKIISX (AJI1 OYHOTO HABYAHHS):
IIporpamue 3a0e3neveHHs! MO/IeJTIOBAHHSA
BUMIPIOBAJILHUX  CHCTEM (Mosa  imimauyitinoco 6 -
MOOeN0BAHH S GPSS. Cucmema iMimayitiHoeo
MOOenoB8anHs PTRSIM. Ilaxem iMimayitino2o
mooemosanns Arena) [2, 5, 6].
OmnpairoBaHHSl HAaBYAJILHOTO Marepiany (IUisi 3a04HOTO i 195
HaBYaHH) '
[TinroToBKa Ta CKJIaJaHHS IHITUX KOHTPOJIBHHUX 3aXOIiB 6 6

Ycboro: 30 30

v Po3nin 4. BunpoOyBanHs Ha aaresio, TepTsi, 3HOC

Jlekmii: OPHI1 OH1
BunpoGyBanHsi Ha ajaresito, TepTs, 3HOC. Buau OPH2 | OH2
BUIIPOOYBaHb. KOHCTPYKIiS Ta OCHOBHI XapaKTEPUCTHKH 5 1 OPH3 | OH4
MaIllMH JJIs BUMPOOYBAaHHS HA ajresito, TEPTS Ta 3HOC. KHI
3pasku Wi BUIPOOYBaHb. KH3
JlabopaTopHi 3aHATTA:
Jladboparopna pobora Ne 4. KoHTPoib HMIOPCTKOCTI
noBepxHi. Konctpykuis npodinmomerpa. Hamaaka Ta 4 1

npuiOMH BUMIPIOBaHHS IPOQLIIOMETPAMHU.

IIpakTu4Hi 3aHATTA:




IIpakTuyna poGora Ne 5. OsHailoMmeHHA 3
KOHCTPYKUII€0 MAIIMH JJs1 BHINPOOYBaHb Ha 3HOC.

: 6 1
Bunu wmamwmu ans BunpoOyBaHb Ha 3HOC. OCHOBHI
KOHCTPYKTHBHI 0COOJIMBOCTI.
Camocriiina podora:
[TinroToBKa 10 AyAUTOPHUX 3aHATH 6 15
BukoHaHHS Ta 3aXMCT 1HAUBIAYyalbHUX 3aB/IaHb - -
OmnpatroBaHHs PO3/UTIB IPOTPaMH, K1 HE BUKJIaJalOThCS
Ha JICKIISX ()11 OYHOrO HABYAHHS ):
JonaTrkoBi mpuCTOCYBaHHS i mpucrpoi g0 6 -
BUINIPOOYBaJbHUX MamuH (Ilpucmpoi  kepysaHms.
Ipucmpoi nasanmaoicenns) [1, 2, 6].
OmnpairroBanHs HABYAJILHOTO MaTepiany (171 3204HOT0 ) 195
HaBYaHH) ’
[TinroToBKa Ta CKJIaJaHHS IHITUX KOHTPOJIBHHUX 3aX0/IiB 6 6
Ycporo: 30 30
Po3nin 5. ledexTn meranonpoaykuii
Jlexmii: OPH2 | OHI1
OPH5 | OH2
HedexTn JIOMEHHOI0, CTa.HeIIJIE.lBI/IJI.bHOFO Ta OPH6 OH4
JuBapHoro BHpoOHuuTBa. Krnacudikamis Tta BuIH KHI
nedeKTiB JTUBAPHOTO, IEPEPOOHOro Ta TOBAPHOTO YaBYHY. 5 05 KH3
Knacudikamis Ta Buau nedekTiB  BWIMBKIB  Ta ’
Oe3nepepBHONUTUX 3aroToBOK. [loxomkenHs nedektiB Ta
3armo0iraHHs iX MosBi.
JedexTn rapsiyexataHoi, XO0JIOAHOKATAHOI TAa
X0JIOAHOTATHYTOI mpoaykuii. Knacudikamis ta Bugu 2 05
nedextiB. [ToxomkeHHs nedeKTiB Ta MIIIXH O00poThOU 3 ’
HUMU.
JlabopaTopHi 3aHATTA:
JladboparopHa podora Ne 5. /locaigkeHHs1 MaKpo- Ta
MIKpocTpyKTYpH  MarepiajiB. O3HalloMJeHHS 3
METOJaMH  TIATOTOBKM  3pa3KiB AN Makpo- Ta
MIKPOCKOIMIYHOTO aHami3y. O3HallOMIIEHHS 3 TPUHLIUIIAMU 4 1
poOOTH Ta BIANITYBAaHHAM OINTHYHOTO MIKPOCKOMY.
BuBueHHss  MeTOAMKM  TPOBEJAEHHS  MakKpo-  Ta
MiKpoaHaJli3y MarepiaiiB.
IIpakTu4Hi 3aHATTH:
IIpakTuyna poGora Ne 6. HepyiiniBHi wMeroan
KOHTpoJII0. O3HalloMJeHHs 3 OOJNagHAHHAM  JUIS 6 1
yABTPa3BYKOBOi  Je(EeKTOCKOMii, pEeHTreHOCKOoMmii Ta
€JIEeKTPOIHAYKTUBHOI (IHIYKIIHHOT) AeeKToCKOmii.
Camocriiina podora:
[linroToBKa 10 ayIUTOPHUX 3aHATH 7 15
BukoHaHHs Ta 3aXUCT 1HAUBIIyAIBHUX 3aBJaHb - -
OmnpatroBaHHS PO3/LUTIB MPOTPaMH, SIKi HE BUKJIAAIOThCS 3 i

Ha JICKIISX ()11 OYHOTO HABYAHHS):




KaimaTuuni kamepu (Koncmpykyis ma munosuii ycmpiii
krimamuynux kamep) [2, 6].

OmnpairroBanHs HABYAJILHOTO MaTepiany (171 3204HOT0
HaBYaHHS)

19,5

[TinroToBKa Ta CKJIAQJaHHS IHITUX KOHTPOJIBHHUX 3aXOIiB

Ycporo:

30

30

VI

Po3ain 6. ledexkTockomniss B MeTanypriiHii ranay3i

Jlekmii:

OcHoBH aedexTockomnii. PyiiHiBHI Ta HEpYyIHIBHI METOIN
KOHTPOJTIO. VYpTpa3BykoBa nedexrockomis.
Pentrenockonis.  EnextpoinnyktuBHa — (IHAYKLiHHA)
Je(hEKTOCKOMIsI.

JlabopaTropHi 3aHATTA

JlaboparopHa po6ora Ne 6. BusHaueHHs1 BHYTPilIHIX
AeexTiB  yJbTPa3ByKOBHUM MeTOAOM. KOHCTpyKITis
nedexrockona YJI-2. Hamagka Ta nmpuiioMu BHU3HAYCHHS
JneeKTiB yIbTPa3ByKOBUMH METOIAMH.

0,5

Jladboparopna podora Ne 7. Imitanisi 0apBHOro MeToay
KOHTPOII0 nedekTiB moBepxHi. ImiTarlis moBepxHeBOi
KanuIsIpHOI Ae(EKTOCKOITT 3pa3KiB OapBHUM METOJIOM.

0,5

IIpakTHyHi 3aHATTA:

IIpakTtuuna podora Ne 7. [ledextu nedopmoBanoro
Metaiy. Kiacudikarist Ta BuIu 1eeKTiB TOHKUX JIUCTIB,
rHytux npodiniB ta TpyO. Iloxomxenus nedekrtiB Ta
3ano0iraHHs ix MosBI.

Camocriiina pob6ora:

[linroToBka 10 ayIUTOPHUX 3aHATH

1,5

BukonanHs Ta 3aXUCT 1HAUBIIyaIbHUX 3aBJIaHb

12

OmnpatroBaHHS PO3/LTIB MPOTPaMH, K1 HE BUKJIAalOThCS
Ha JICKIISX (AJI1 OYHOTO HABYAHHS):

KoHTpoJib YMOB KuTTERIsIIbHOCTI itoaqunu (Konmponw
DIBHIg eNeKmpoMAZHIMHO20 ma IOHIZYI0Y020
sunpomintoganusa. Kowmponv  npupoouux obcmasuu
supobruyoi disienocmi) [2, 4, 5].

OmnpanroBaHHs HaBYAJIBHOTO MaTepiany (Ul 3a04HOT0
HaBYaHH)

7,5

[TinroToBKa Ta CKJIaJaHHs 1HIIMX KOHTPOJBHHUX 3aXO0/I1B

Ycporo:

30

30

OPHS5
OPH6

OHI
OH2
OH4
KH1
KH3

5S METOJIHU BUKJIAIAHHS TA HABYAHHSA




Juciumuiina nependavyae HaBYaHHS Yepes:

— MOSICHIOBAJIbH1 BepOaIbHO-1TIOCTPAaTUBHI iHTepakTHBHI Jiekii (MHI1);

— penpoayKTUBHO-TIpakTH4H1 3aHATTs (MH2);

— MpaKkTUKO-opieHTOBaHe HaB4YaHHsI (MH3);

— YaCTKOBO-TOIITyKOBe HaBYaHHsa (MH4);

— MopysbHe HaBuaHHs (MHS).

Jlexyii HaMAIOTh CTYIGHTAM MaTepianu 3 0a30BUX BU3HAUEHB Ta MOHSATH 10]10
KOHCTPYKIIii oOJlaHaHHS I BUIPOOYBaHb MPOIYKIII PI3HUX BHUIB, TEXHIYHHUX
XapaKTEepUCTUK 00JIaJHAHHS Ta OCHAILIEHHS JJI BUIPOOYBaHb, a TAaKOXX MaTepiaiu
I0JI0 NPUYMH BUHUKHEHHS, BAapiaHTU TOMNEPEIKEHHS Ta YCYHEHHs Je(eKTiB
METadypriiHoi MpOMAYyKIlii, 110 € OCHOBOI [IJIi CaMOCTIMHOIO YJAOCKOHAJIEHHS
KOMIIETEHTHOCTEH 3100yBayiB BUIIOT OCBITH.

Jlexuii npOBOASTHCA B IHTEPAKTUBHOMY pEXKHMI 3 PO3IISAIOM IIPH
IPEICTABIICHH] BUKJIaJa4€M HaBYaJIbHOI 1H(OopMaIlii IpoOJIeMHUX CUTYAIIH.

Jlexmii MOMOBHIOIOTBCS PENPOAYKTUBHO-TIPAKTUIHUMHU  3aHATTIMH, SIKi
MalTh JUIOBY CHPSAMOBAHICTh (4acTo — 3a BUOOpoM 3100yBaya 3TriHO 3
NPEAMETHOIO C(hepor0 Oyab-SKOi E€KOHOMIYHOI JISJIBHOCTI: Ba)KKa, Jierka aodo
XiMIYHA TMPOMHUCIIOBICTh, OYJIBHUILTBO, OI3HEC, MEHEIKMEHT, TPaHCIIOPT,
BUPOOHMIITBO XapuoBOi NPOAYKIIi, (hapMaKojoris TOIIO).

IIpakmuko-opienmoeane HaguauHs PEATZYETbCA LLIIAXOM CaMOCTIHHOTO
BU3HAYCHHS 3/100yBaueM OCBITH METOJOJIOTIi METPOJIOTIYHOTO 3abe3nedeHHs
BUPOOHMIITBA (HA MIJCTaBl BIACHOTO JOCBiAY Ta/abo iHdopmarllii, 1o oTpUuMaHa 3
PI3HUX JpKepes) MpU BUKOHAHHI HUM MPAaKTUYHHUX Ta JabopaTopHux pooit. Llew
METOJI 3aCTOCOBYETHCSI HA MPAKTHYHUX 1 JIAOOPATOPHUX 3aHATTIX 13 3aCBOEHHS
OCHOBHUX IT0JIO’KCHb Ha OCHOBI BI/IOMHX IPHUHIIMITIB Ta MIXOIB 13 3a0€3MeUeHHs
€IHOCTI BHUMIPIOBaHb, HAMPUKIAJ, KOJIM BHUKIAAAa4 TPOMOHYE MATPHUIIO
BIIOOpa)K€HHS pe3yJbTaTIB aHali3y 3a MEBHUMHM KpUTEpisiMU, a 3100yBadl,
BpPaxOBYIOUM Ha/JaHi KpUTEpii, BIIOOPaXKyIOTh iX 3a BJIACHUM BapilaHTOM OOpaHOl
npeaMeTHoi chepu.

Ilowykoeuti memoO 3aCTOCOBYEThCS 4YE€pe3 OpraHi3ailil0o aKTUBHOTO
pO3B'sI3aHHA 3aBllaHb, BHCYHYTHUX BHKJIaJadeM, MPAKTHYHUX Ta J1a0OpaTOPHUX
pOOIT, SIKI XapaKTepU3YEThCS HaIMEpell HEMOBHICTIO BU3HAYEHOIO MPEAMETHOIO
cheporo 11010 3a0e3neUeHHs SKOCTI MPOAYKIlT PI3HUX BUJIIB Ta YACTKOBO MAIOTh
TBOPUYY CIPSIMOBAHICTb.

Mooynvre nHaguanHs TONATAE Y TPEACTABICHHI HAaBYAJIBHOTO Martepiany y
BUTJISIII OKPEMHX 3MICTOBHO, METOJMYHO 1 OPTaHi3alliifHO 3aBEPIIEHUX PO3/IIiB
(MOmyIniB): AaBTOHOMHUX 4YAaCTHUH JUCUUILUIIHU, IO IHTETPYIOTHCS 3 1HIIAMH
YaCTUHAMU.

MooynbHe naguanHsa TONATAE y MPEJCTABICHHI HABYAJIBHOTO MaTepiaily y
BUTJISIII OKPEMUX 3MICTOBHO, METOJIMYHO 1 OPraHi3alliiHO 3aBEpIICHUX PO3ALIIB
(MomyniB): aBTOHOMHHUX 4YAaCTUH JUCLUMIUIIHHM, IO I1HTErPYIOThCA 3 IHIIMUMHU
JaCTUHAMH.

3axo0/u, 0 BUKOPUCTOBYIOTHCS ISl PO3BUMK) COYIAIbHUX HABUYOK:

1) 3natHicTh KepyBaTH BiacHUM yacoM (OH1) ¢popMyeThcs BCTAaHOBICHHIM
KOHTPOJIbHUX TEPMIHIB BUKOHAHHSA NPAKTUYHUX 1 JabopaTOpHUX poOOIT,
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CaMOCTIHHOT poOOTH 1, JOJIATKOBO - JIJIsi CTYJICHTIB 3a04HO1 ()OPMHU HABUAHHS - NIPU
BUKOHAHH1 HUMH 1HIUBITyaJbHOTO 3aBIAHHS.

2) 3pmatHicTh caMocTiliHO mpuiiMaty pimeHHst (OH2) pearizyerbest 3aBIsku
HEOOXITHOCTI TpHHUMAaTH PIMICHHS MO0 CHOCO0IB 3 BUKOHAHHS CTYJIEHTaMU
NPaKTHYHUX 1 JJabopaTOpHUX poOIT, caMOCTIHHOI poOOTH 1, HOAATKOBO — MAJIs
CTYACHTIB 3a04HOi (OPMH HaBUAHHS - 1HIUBITyaTbHOTO 3aBIAHHS.

3) s po3BUTKY HMPHUXWIBHOCTI 10 Tto3uTrBHOrO MucieHHsS (OH4) nexrop
POSIBIISIE AOOPO3UWIMBE CTaBJIEHHS N0 CTYAEHTIB, KOPUCTYIOUUCH MPUKIATAMU
3alpOBaPKCHHST  3aXO/IB  YCHIIIHOTO TMPOBEJAEHHS pOOIT 3  JePeKTOCKOMIi,
BUMNPOOYBaHh Ta BHUMIPIOBAHb 3aBISKH YMIJIOMY BHKOPHUCTAHHIO BIJIOBITHUX
TEXHIYHUX 3ac00iB, YCIIIIHONO BUKOHAHHA BUMOI HAaBYAJIBHOTO IUIAHY 32
OCBITHBOIO MPOTPaMOI0 Ta 3aCTOCYBaHHS HAOyTHX 3HAaHb 1 YMiHb Y BUPOOHUYIN
JISTTBHOCT1 BUITYCKHHKIB.

4) 3naTHiCTh 3p03yMino MHCbMOBO GopmyroBaT aymku (KH1) hopmyernes
y nmporeci (QOpMylIOBaHHA BHCHOBKIB 3a pe3yJbTaTaMH MPAaKTUYHUX 1
JabopaTopHUX POOIT 1, TOAATKOBO — JJIsI CTYJIEHTIB 3a04HOi ()OPMH HABYAHHSA -
1HAUBITYaJIbHOTO 3aBAaHHS.

5) 3parHicTh HazmaBaTh aprymeHToBadi Bignosial (KH3) po3BuBaeTscs y
CTYACHTIB IIiJ] YaC OMHUTYBaHb HAa ayJTUTOPHUX 3aHATTAX, a TAKOXK I 9ac 3aXHUCTy
1HJIMB1TyaJIbHOTO 3aBJIaHHS CTYJICHTaMH 3a04HO1 (POPMU HaBUAHHS.

6 METOIU TA KPUTEPII OINIHIOBAHHS
6.1 MeToay MOTOYHOI0 OLIHIOBAHHSA

3a AUCIUIUIIHOIO mependadeHi Taki METOJIU TOTOYHOTO OI[IHIOBAHHS:
ONMMTYBAaHHS Ta YCHI KOMEHTapl BHKJaJaya 3a pe3yJibTaTaMH IHTEPAKTHUBHOTO
CIIJIKYBaHHS, CaMOOI[IHIOBaHHS, OOTOBOPEHHS Ta B3a€MHE OILIHIOBaHHS
CTYJ€HTaMHU pe3yJbTaTiB BUKOHAHHSA MPAKTHUYHUX, JaOOpaToOpHUX poOIT Ta
1HIMBIIyallbHUX 3aBllaHb (OCTaHHE - JUIS CTYACHTIB 3a04HO1 (hOpPMU HaABYAHHA).
OIiHKOI0 3 BUKOHAHHSA MPAKTUYHMX, JAOOPATOPHUX POOIT Ta I1HAMBIAYaTbHHUX
3aBlIaHb MOXe OyTH «3apaxoBaHO» a00 «HEe 3apaxoBaHoO» 0e3 (ikcamii B
eK3aMeHallliH1i B1JIOMOCTI.

6.2 Metoau Ta KpuTEpii CeMEeCTPOBOI0 OI[IHIOBAHHA

OI11iHKH 3 KOXKHOTO PO3JLUTY BUSHAUAIOTHCS 33 MPUHHATOIO MIKAJIOIO 3T1THO 13
3aTBEP/DKEHUMHU KPUTEPISIMU 32 PE3yIbTaTaMHU TaKUX KOHTPOJIBHUX 3aXO/I1B:

—ominku PO1, PO2 ta PO3 3 po3ainiB 1, 2 Ta 3 BIAMOBITHO — 32 pe3ybTaTaMu
MUCBbMOBO1 KOHTPOJBHOT poboTH y TecToBiil popmi (PK1);

— ouiaku PO4, POS ta POG6 3 po3ainiB 4, 5 Ta 6 BiAMOBIIHO — 32 pe3yJIbTaTaMu
MUCbMOBO1 KOHTPOJBHOT poboTH y TecToBiil popmi (PK2).

6.3 Kpurepii cemecTpoBOro Ta miICyMKOBOI0 OLiHIOBAHHS
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DopMOI0 CEMECTPOBOTO KOHTPOJIIO 3 TUCHUILUIIHA € AuQepeHIliioBaHMiMA
3aiK.

Ominaka C1 dhopmyeThbes 3a pe3ynbraramu KOHTpoJibHEX poOiT PK1 ta PK2 3a
IPUIHATOIO MIKAJIOIO SIK cepenne apudmernyne oninok PO1, PO2, PO3, PO4, POS
Ta POG6 3 OKpyTrJIeHHSIM 10 HAWOIMKYIOTO III0T0 YHCTA.

Heo0ximHo10 yMOBOIO OTPUMAaHHS MMO3UTUBHOI OIIHKY 3 po3autiB 1, 2, 3,4, 5
Ta 6 € BiAMpAalLIOBaHHS Ta HAJAHHA 3BITY 3 YCIX MPAKTHUYHUX, TAOOPATOPHHUX POOIT
Ta 1HIUBIAYaJIbHUX 3aBJIaHb (OCTAHHE - JJIS CTYJEHTIB 3a04HO1 ()OpMHU HABUYAHHS)
BIJIMOBITHOTO PO3ILTY.

OTpuMaHHS HE3aJIOBUIHHOI OLIIHKUA 3 po3auUTy abo ii BIJICYTHICTh 4epe3
BIICYTHICTh 3/100yBaya Ha KOHTPOJBHOMY 3aXOJll HE CTBOPIOE TIIJICTAB IS
HEJIOMYIIEHHS 3100yBava JO HACTYITHOTO KOHTPOJIBHOTO 3aXO0/Yy.

CryaeHT He Moke OyTH JOMYIIEHHM JI0 CEMECTPOBOTO KOHTPOJS 3a
B1JICYTHOCTI MIO3UTUBHOI OILIHKK X04a O 3 OJTHOTO 13 pO3/ILIIB.

[TincymkoBa OIliHKa 3 HABYAJIBHOI JUCHMUILUTIHU (OPMYIOTHCS SIK CEpEIHE
apu(pMETUYHE BHU3HAYCHHX 3a MPUUHATOI MIKAJIOK YCIX OLIHOK 3 PO3AUIB 3
OKPYIJICHHSIM JI0 LIJIOTO YKCIA.

7 PECYPCHE 3ABE3IEYEHHS HABUYAJIbHOI JUCHUILIIHMU:

7.1 3acoOn HaBYaHHSHA
HapuanwsHuii npoiiec nependayae BUKOPUCTaHHS IpadiuHUX 3aCO0IB: CXEMH,
I1aKaT, Komii JokyMeHTiB oo (3H1), komm’roTepru30BaHuX poOOYUX MICILb JJIS
MIPOBEJICHHS IHTEPAKTUBHUX JIEKUIA Ta mpakTuyHux poOitT (3H2), mpuxnamgHoro
MPOrPaMHOTO 3a0e3MEeUCHHs I MIATPUMKH aucTaHiiiHoro HaBuanHsI: ZOOM,
Google Class Tomo (3H3).

7.2 InpopmaniiiHe Ta HABYAJIbHO-METOAUYHE 3a0€3NeYeHHS

Ocnosna nimepamypa
1. TexHiuHEe peryJlOBaHHS Ta KOHTPOJIb Ha MiANpuUeMCTBI / A.M.
Jomxancekuii Ta iH. [{ainpo: Bugasens «Cimnep A.JLy, 2021. Tom 1. 523 c.
2. TexHiuHEe peryJlOBaHHS Ta KOHTPOJIb Ha MiANpuUeMCTBI / A.M.
Jomxancekuii Ta iH. [{Hinpo: Bugasens «Cimnep A.JLy», 2023. Tom 2. 632 c.
3. Metonu Ta 3acobu  iH(MOPMAIIHO-BUMIPIOBAIBHOI ~ TEXHIKH,

BUNPOOyBaHb 1 KOHTpoO: [linpyunuk (3 rpudom Buenoi panu HMetAY) / €.0.
[TetneoBanuii Ta 1. J{Hinpo: Bunasauirso «Ceigiep A.JLy», 2018. 191 c.

4, MeTtpororis, 3a0e3ne4eHHs €THOCTI BUMIPIOBAHb Ta €TAJIOHU OAUHUIIH
¢b3uunnx BenmuuuH: [liapyunuk (3 rpudom Buenoi pamgm HMetAY) / K.O.
YopHoiBaHneHko Ta iH. JJninpo: Bugasuuurso «Caimnep A.JL.», 2018. 164 c.

5. Mertposorisa Ta BumiptoBaibHa TexHika / €.C. [lominyk Ta iH. JIbBIB:
Becker biTt, 2003. 544 c.
6. MeTtponoris Ta BuMmiproBambHa TexHika / B.B. Kyxapuyk Tta iH.

Binnuig: YHIBEPCYM-Binuwnig, 2004. 252 c.
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7. CycnikoB JI.M., Crynensx III. HepyiiHiBHI MeTOAM KOHTPOJIIO:
Haguanbnuit nocionuk. Yxropona: Bunasuuurso YxxHY, 2016. 192 c.

8.  benoxyp W.II. [dedekronorus u Hepaspymaromuid KOHTpoib. Kues:
Buia mik., 1990. 207c.

Jlonomixicna nimepamypa

9. Hopoxosers M. OmpaitoBanHs pe3yabTaTiB BUMipioBaHb: Hapu.
nociOnuk. JIeBiB: BwumaBuunrBo HamionansHoro yHiBepcutety "JIbBiBChbKa
norexHika", 2007. 624 c.

10. Atnac nedexToB CTAIBHBIX TOpsueKaTaHbIX OeciioBHBIX TpyO / I'.H.
['ynsieB u ap. Touwnucu: 1U3a. «Cakaptenoy», 1991. 152 c.

11. Ilromropa B.JA. MeTposoris Ta o0CHOBU BUMiptoBaHb: Hapu. mociOHUK.
Kuis : 3nanns-IIpec, 2003. 287 c.

12. JliarHocTuka OyniBeNbHUX MaTepiajiB, KOHCTPYKLIMHUX EJIEMEHTIB
OYJIMHKIB 1 CIIOPYA Ta MEXaHIYHUX CHUCTEM HEPYWHIBHUMH METOJaMU Ha OCHOBI
npyxHux xswib / JLM. lllyrenko ta 11. KuiB : Texnika, 2009. 261 c.

13. Fang T.-T. Elements of Structures and Defects of Crystalline Materials.
Elsevier, 2018. 216 p.

14.  TlonoxeHHs Npo BUKOHAHHS KBal(PiKaLiifHOI poOOTH B YKpPaiHCEKOMY
JI€p’KaBHOMY YHIBEPCHUTET]1 HAYKH 1 TEXHOJIOT1H : pykonuc / Po3poOuuku: Pagkesuu
A.B. tain. uinpo : YAYHT. 2022. 47 c.
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8 V3I'OJ’KEHHS PE3YJIBTATIB HABUAHHSA
3 METOJAMMU BUKJIAJTAHHSA, HABUAHHSA TA OHIHIOBAHHSA

OuikyBaHuit
. Buau Meronu,
pe3ynbTar [IporpamHui pe3yabraTtu ) dopMu Ta METO TN
HaBYAJIbHUX BUKJIAJIAHHA 1 3aco0u HaBYaHHA )
HABYaHHA 34 HAaBYaAHHSA %) OLIIHIOBAHHS
) 3aHATH HABYAHHS
JIUCIUILIIHOKO
OPH1 - JI, 113 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH2 - JI, 113, JI3 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH3 - JI, 113, JI3 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK1
MH4, MHS5
OPH4 - JI, 113, JI3 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK?2
MH4, MHS5
OPH5 - JI, 113, JI3 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK?2
MH4, MHS5
OPH6 - JI, 113, JI3 MH1, MH2, MH3, 3H1, 3H2, 3H3 PK?2
MH4, MHS5

*) Ipumimxa: J1 — nexuii; [13 — npaktuuni 3auaTTs, JI3 — 1a6opaTopHi 3aHATTS
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