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Po6oya nporpama HaBYaIbHOT AMCUUILTIHE «MeTan03HaBCTBOY» AJisl OakagaBpa
cnemianbHocTi 132  MarepianoznaBctBo / Ham. TexH. yH-T. «JlHIIpOBCHKa
MOJIITEXHIKay, Kad. TEXHOJIOT1H MalIMHOOY IyBaHHs Ta MaTepiano3HaBcTBa. — /1. : HTY
«JIIT»,2019. — 18 c.

Po3po6uuk(n) — Kozeuko B.A.

Po6oua mporpama periaMeHTye:

— MEeTy JUCHHUILUIIHH;

— TUCUUIUTIHAPHI pe3yJIbTaTh HaB4YaHHs, cOpPMOBaHI Ha OCHOBI TpaHchopmarrii
OUiKyBaHHUX pe3yJIbTaTiB HABUYAHHS OCBITHBOI IIPOTPaMU;

— 0a30B1 AUCLHILIIHY,

— o0car 1 po3noin 3a (opmaMu oprasizaiiii OCBITHBOTO MPOIECY Ta BUIAMH
HABYAJIbHUX 3aHSTh;

— Iporpamy JUCIHMILTIHU (TEMAaTUYHUM [1J1aH 32 BUAaMU HaBYAIbHUX 3aHSTh);

— QJITOPUTM OILIHIOBAHHS PIBHSA JIOCSTHEHHS [UCUUIUTIHAPHUX PE3yJIbTaTiB
HaBYaHHS (LIKaJIH, 3aCO0H, MPOLEAYPH Ta KPUTEPIi OI[IHIOBAHHS);

— IHCTpyMEHTH, 00JIaIHaHHS Ta MPOrpaMHe 3a0e3MeueHHS;

— PEKOMEHI0BaH1 JpKeperia iHpopmarii.

Po6oua mporpama npuszHadeHa aJig peanizaiii KOMIETEeHTHICHOTO MIAX0ay i
yac TUTaHyBaHHS OCBITHBOTO TIPOIECY, BUKJIQJAAHHA JUCHUIUIIHHM, TiATOTOBKH
3100yBaviB BHUIIOiI OCBITH IO KOHTPOJIBHUX 3aXOMiB, KOHTPOIIO MPOBAKCHHSI
OCBITHBOI JISJIBHOCTI, BHYTPIIIHBOTO Ta 30BHIIIHHOTO KOHTPOJIO 3a0e3MeueHHS
SKOCTI BUIIOi OCBITH, aKpEUTAllli OCBITHIX MPOTpaM y MeKax CIeliaJbHOCTI.

Po6oua mporpama Oyne B mpuroai s (OpMyBaHHS 3MICTY MIJBUIICHHS
KBaidikarii HayKOBO-TIEIaroTIYHUX MPaIliBHUKIB KadeIp YHIBEPCUTETY.

[ToromkxeHo pilIeHHSIM HAayKOBO-METOAMYHOI KOMICIi 3a CHEIIaJbHICTIO
132 MartepianoznabctBo (rmpotokoia Ne 7 Big 03.09.2019).
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BCTYII

B ocBitHpo-ipodeciitniit  mporpami  HTY «/lHinmpoBchka mOJITEXHIKa»
cnemianibHOCTI 132 Marepiaio3HaBCTBO  3AIMCHEHO  PO3MOALT  MPOTPaMHHUX
pe3yNbTaTiB HaBYaHHS 3a OpraHi3alliiiHUMHU (popMaMu OCBITHBOTO Mpolecy. 30KpeMa,
10 AUCHMIUTIHU «MeTano3HaBCTBO» BIIHECEHI Takl pe3yJbTaTH HaBUaHHS:

[TP11 YMiTH ekciepuMeHTYBaTH Ta aHAII3yBaTH JIaHI.

[TP27 YMiTH TOEAHYBAaTH TEOPi0 1 NPaAKTUKy ISl PO3B'S3yBaHHS 3aBJaHb
MaTepialo3HaABCTBA.

I[TP18 Po3ymiT  OynOBY  METaJeBUX, HEMETAJIEBUX, KOMIIO3MIIIHHUX  Ta
(YHKIIIOHATBLHUX MaTepiajliB Ta OOWpaTH ONTHUMalIbHI METOAU Moaudikarii ix
BJIACTUBOCTEH; KBalipikoBaHO BUOUpATH MaTepiaaud JJjsi BHUPOOIB  PI3HOTO
MPU3HAYCHHS.

[1P26 BuxopuctoByBatn y mnpodeciiiHiil AiSUIbHOCTI E€KCHEPUMEHTAlIbHI METOAH
JAOCTDKEHHSI CTPYKTYPHHX, (PI3UKO-MEXaHIYHUX, €NeKTPO(I3UUYHUX, MAarHiTHHUX,
ONITHYHUX 1 TEXHOJIOTIYHUX BJIACTUBOCTEH MaTepiaiB.

[1P25 3natu Ta 3acTOCOBYBAaTH y MPOQECiiiHIi MISIHHOCTI MPUHLIUIN MPOSKTYBAHHS
HOBUX MaTepialiB.

Merta mucuumiaiag «MeTaa03HaBCTBO» — HaJaHHS 3HAHb 111010 OCHOBHHUX BHIIB
METaJIeBUX MaTepialiB Il MAIIMHOOYAyBaHHS 1 OCHOBHUX TIOJIOKE€Hb IIIOJI0
B3a€EMO3B 3Ky MK iX CKJIaJJOM, CTPYKTYpOI Ta BJIACTUBOCTSMH; O3HAWOMIICHHS 3
CyYaCHUMHM METOJaMH JOCIIHKCHHS Y METaJI03HABCTBRI.

Peanizariis MmeTu BuMarae tpancdopmaiiii nporpaMHUX pe3ysibTaTiB HABYaHHS B
JTUCLUIUTIHAPHI, Ta BIA01p 3MICTY HaBYAIBHOT AUCIUILIIHU 32 ITUM KPUTEPIEM.

1 TAJIY3b BUKOPUCTAHHA

PoGoua mporpama momuproeThcs Ha Kadeapu, SKUM TOPYYEHO BUKIIAAHHS
HABYAJHHOT TUCIMIUTIHA HaKa30M PEKTOpa.

Pob6oya nporpama npusHaveHa AJi:

— peasnizailii KOMIETEeHTHICHOTO MiaX0ay Ipu GopMyBaHH1 CTPYKTYPHU Ta 3MICTY
JTHACHMILIIHY;

— BHYTPIIIHBOTO Ta 30BHIIIHHOTO KOHTPOJIIO SKOCTI MiATOTOBKH (haxiBIiB;

— aKpeauTaIlii OCBITHROI MPOrpaMu 3a CHEI1aIbHICTIO.

Po6oya nmporpama BCTaHOBITIOE:

— 00CHT Ta TEPMiHU BUKJIAJaHHS TUCIMUILTIHY;

— YMOBHI MO3HAYCHHSI PU BUKJIQIaHH] TUCIUTLIIIHU;

— OYIKyBaH1 AUCUMILTIHAPHI Pe3yJIbTaTH HABUYAHHS;

— TeMAaTUYHUI IJ1aH Ta PO3MOILT 00CSTy 3a BUIaMU HAaBYAIbHOI A1sUIBHOCTI,

— BUMOTH /IO CTPYKTYpPH 1 3MICTy 1HIUBITyadbHUX 3aB/JaHb;

— 3aBJIaHHS I CAMOCTIHOT pob0TH 3100yBaya;



— y3arajbHeH1 3aco0M M1arHOCTHKH, KPUTEpii Ta MPOIEAypH OIIHIOBaHHS
HABYAJIbHUX JIOCSTHEHb 3/100yBayiB;

— CKJaJ KOMIUIEKCY HaBYAJIbHO-METOJAMYHOTO 3a0e3MeYeHHs] HaBYaJIbHOI
JUACIATUIIHH;

— PEKOMEHIOBaHY JITEpaTypy.

2 OYIKYBAHI JUCHUIIJITHAPHI PE3YJIbTATH HABUYAHHS

OuikyBaH1 JUCHUIUTIHAPHI pe3yIbTaTH HABUYAHHS HaJaHi y Tabmuii 2.1.

Tabmuiis 2.1 — OvikyBaH1 JUCHMIUTIHAPHI PE3yIbTaTU HaBYAHHS 3 JUCIUILUTIHU

«MeTasi03HaBCTBO»
ITudyp 3micT p§3ynLTaTiB HaBuanus | udp 3micT I['I/ICHI/IHJ'IiHapHI/IX
32 OCBITHBOIO IIPOTPAMOIO (IIPH) | pe3ynbratiB HaB4yaHHs ([IPH)
[IP11 | YMmitu exciepumentyBatu Ta | [IP11-1 | YMiti nmpoBoauTu
aHaJi3yBaTH JaHl eKCIIEpUMEHTAJIbHI
JOCIIKEHHS IOJI0 CTPYKTYpHU
Ta BIACTUBOCTEN METaNIEBUX
MaTtepialliB Ta aHaJIi3yBaTH
€KCIIepUMEHTAJIbHI Ta
JIOBIAKOBI JaH1
[1P27 | YMiTu noenHyBaTH TEOPIIO 1 [1P27-2 | BmiTu Ha 0a3i TEOPETUUHUX
MPAKTUKY JIJIs1 pO3B'SI3yBaHHS 3HaHb 3 MaTepialo3HABCTBA
3aB/laHb MaTePia0O3HABCTBA BMITH Ha MPAKTULl TiAOUpaTH
MaTepial Al KOHKPETHUX
BUPOOIB Ta YMOB poOOTH
[IP18 | Po3ymitu 6ynoBy metanieBux, | IIP18-3 | PozymiTu Oy/10By MeTaneBux

HEMETaJIEBUX, KOMITO3UIIHHUX
Ta (PYHKIIIOHAJIbHUX
MarepialiB Ta oOupaTu
ONTUMAaJIbHI METOIH
Moaudikarii iX BIIaCTUBOCTEH;
KBaJi(pikoBaHO BUOMpATH
MaTepianu ajsi BUpoOiB
PI3HOTO MPU3HAYEHHS

MarepialiB Ta oOupaTu
ONTUMAaJbHI METOIH
Moau(ikalii iX BIaCTUBOCTEH;
KBaTi(hiKOBAaHO BUOUPATH
MeTaJIeBl MaTepiaiu AJis

BHUPOOIB PI3HOTO MPU3HAYEHHS




ITudyp 3micT pgsyanaTiB HaBuanus | udp 3micT I['I/ICHI/IHJ'IiHapHI/IX
32 OCBITHBOIO POrPaMoOI0 (IIPH) | pe3ynbratiB HaB4yaHHs ([IPH)
[1P26 | BuxkopucToByBaTH y [1P26-4 | BukopucTOBYBaTH y
npodeciiHiil AiSTbHOCTI npodeciiHii AiSTbHOCTI
€KCIIEpUMEHTaJIbHI METOIH €KCIIEpUMEHTaJIbHI METOAU
JOCIIKEHHS! CTPYKTYPHUX, TOCIIJIKEHHS CTPYKTYPH,
(h13UKO-MEXaHIYHUX, (h13UKO-MEXaHIYHUX 1
elNeKTpo(DI3UYHUX, MATHITHUX, TEXHOJIOTTYHUX BJIACTUBOCTEH
ONTUYHUX 1 TEXHOJIOTTYHUX MeTaJeBUX MaTepialiB
BJIACTMBOCTEH MaTepiaiiB
[TP25 | 3HaTu Ta 3aCTOCOBYBATH Yy ITP25-5 | OOupatu 1 3aCTOCOBYBATU
npodeciiHii AiSTbHOCTI npuaTHI METOIN
NPUHIUIHN TPOEKTYBAHHS CTPYKTYPHHUX JTOCJII/IKEHb Ta
HOBHUX MarepiajiB METOIH JTOCIIKEHHS
BJIACTUBOCTEHN METaIEBUX
MatepialliB; IPaBUILHO
IHTEpIPETyBaTH PE3yJIBTATU
TaKUX JOCHIJKEHb Ta POOUTH
BHCHOBKH
3 BA3OBI JUCHHUIIJITHHN

[TepeayMoBOIO Ui BUBUEHHS JUCIMIUIIHA € ONaHyBaHHS 3700yBayeM BHIIO1
OCBITH 0a30BHX JUCIUILIIH Ta MEpesiK 3100yTUX 32 HUMH PE3yJIbTaTiB, III0 HABEIACHI
y Tabsmmi 3.1.

Ta6mug 3.1 — ba3zoBi AUCHUILIIIHU, IO TEPEAyIOTh BUBUCHHIO JUCIMILTIHU
«MeTtano3HaBCTBOY

Mudp

HasBa gucuminniau

3100yTi pe3yabTaTh HaBYaHHS

b6

TexHooris
KOHCTPYKIIHHUX
MarepiajiB Ta
MaTepiaJO3HABCTBO

— 311HCHIOBATH TEXHOJIOTTYHE 3a0€3II€UEHH S
BUTOTOBJICHHS MaTepiajiiB Ta BUPOOIB 3 HUX;

— YMITH €KCIIEpUMEHTYBATHU Ta aHAJ13yBaTH JaHl;

— 3HAHHS TEXHIYHUX XapaKTePUCTHK, YMOB pOOOTH,
3aCTOCYBaHHS BUPOOHUUYOTO O0JIaHAHHS JIJIsi 00pOOKH
MaTtepialiiB Ta KOHTPOJIbHO-BUMIPIOBAJILHUX MPUJIAIIB;
— 3HaHHS OCHOBHMX I'pYyI MaTepiaiiB Ta 31aTHICTh
OOTrpyHTOBAHO 31ACHIOBATH iX BHOIp AJIs1 KOHKPETHOTO
BUKOPUCTAHHS;

— 3HaHHS OCHOBHUX TEXHOJIOT1H BUTOTOBJICHHS,
00po0ieHHs, BUITPOOYBaHHS MaTepiaiiB Ta yMOB iX
3aCTOCYBaHHS;
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[udp | Hazsa qucuurmiiau 3100yTi pe3yabTaTh HaBYaHHS

— po3yMiTH OyJ0BY METAJICBUX, HEMETAJICBUX,
KOMIO3UIIIHUX Ta PYHKIIOHATIBHUX MaTepiajiB Ta
BJIACTUBOCTEH; KBaJIi(pikoBaHO BUOMpPATH MaTepiaiu
JU1s1 BUPOO1B PI13HOTO MIPU3HAYCHHS;

— 3HaXOJIUTHU NMOTPIOHY 1H(OPMAILIiIO Y JIITepaTypi,
KOHCYJIbTYBAaTHCS 1 BUKOPUCTOBYBATH HAyKOBi 0a3u
JTAHUX Ta 1HII BIAMOBIIHI JpKepena iHdopmariii 3
METOIO JIETATBHOTO BUBYCHHSI 1 TOCIIKEHHS
1HKEHEPHUX MUTaHb BIJMIOBIIHO JI0 CHeIiaizali

4 OBCAT 1 PO3NOJLI 3A ®OPMAMU OPI'AHI3AIIL OCITHHOI'O
HHPOLOECY TA BUIAMU HABYAJIBHUX 3AHATDH

OOcAr ayauTopHUX 3aHTh (JIEKIiHI, MPaKTUYHI/CeMiHAPCHKI, J1abopaTopHi)
JUIsl Be4ipHbOi (hopMH HaBuaHHs cTaHOBUTH S50 %, a myg 3aouHoi — 25 % Bix oOcsry
BIIMOBIAHUX 3aHATh JEHHOI (opmu. 3aradbHuil 00CAT TOAWH Ha 3aCBOEHHS
3ayimIaeTbcsi He3MiHHUM (150), Tomy o0csr camocTiiiHOi poOoTh s mux (Gopm
HABYAHHS 32 BUJAMU 3aHSATH BIAMOBITHO 30LIBIIYETHCS.

STPOI'PAMA JUCHUIIJIIHU 3A BHUIAMU HABYAJIBHUX
3AHATDH

TemaTnunuil naaH Ta po3noai 00CITy Yacy 3a BUAaMHU HaBYAJIbHUX 3aHSTh IS
AeHHOI (hOpMU HABYaHHS HaBeJeHul y Tabmuii 5.1.

Tabmuug 5.1 — TematuuHuid MiaH Ta PO3MOJALT OOCIATy 4Yacy 3a BUIAMU
HaBYAJIbHUX 3aHATH 3 AUCHUIUTIHU «MeTano3HaBCTBOY» I JJEHHOT ()OpMU HaBYAHHS

R OO0csr, ronuHu
Mudp é % }E Bunu, TemMaTtrka HaBYaJIbHUX 3aHATD, o =
(IPH) Q = <! |mumdpH Ta 3MICT pe3yJIbTaTiB HABYUAHHA 3a JUCLUILTIHOIO| & E‘f 1
| ©| &
1 2 3 4 5161 7
5 Jexuii 18 [ 27 | 45
=
o) . . .
[P11-1 §* i 1 |Atomuo-kpucTaniuna 6yaosa MeTanis. OCHOBHI THIIHU
pP27-2 | = % kprcTaniuamx pemritok metanis (I'LIK, OIK, T'IIY).
1IP18-3 5 h [Tonmimopdizm meratis
1IP26-4 | £ & B o . .
P25-5 | % JledekTn KpUCTaIIYHOI Oy/TOBM METaJIiB: TOYKOBI,
“ TiHiMHI, TOBEPXHEBI, 00'eMHi




4

ITP11-1
[1P27-2
ITP18-3
[1P26-4
I1P25-5

bynosa meTtaneBux cruiaBiB. TBepai po3unHu
(3amiIeHHs, BIIPOBAKEHHS 1 BiHIMAHHS),
iHTEepMeTaTiIn Ta MpoMikHi dasu. [iarpamu crany
CUCTEM Ha OCHOBI METaJIiB

bynosa crutaBiB Ha ocHOBI 3aii3a. J{iarpama crany Ta
CTPYKTYpHI ckjaoBi cuctemu Fe-C

dopMyBaHHSI CTPYKTYPH METAJIIB Ta CILJIaBIB MPU
kpucrtaiizanii. Teopist kpuctamnizanii. Dopma KpUCTaIiB.
bynosa BunuBKa

@®opmyBaHHS CTPYKTYPH METAJIiB Ta CIUIaBIB Y TBEPAOMY
craHi. JIndysia B kpuctamiyaux matepianax. ®a3osi Ta
CTPYKTYypHI niepeTBopeHHs. OCOOMMBOCTI, MEXaHI3M Ta
KiHeTHKa Tudy3iiHuX 1 6e3n1udy31iHNX TepeTBOPEHb.
TepmokiHeTHuHI Ta 130TepMivHi JiarpaMu Gpa3zoBUX
MIEPETBOPCHb

CTpyKTypHi 3MiHH B METAJIEBHX MaTepianax B
pe3yabTati IactTuuHoi aedopmartii. OcodauBoCTI
BIUTMBY XOJIOJHOI Ta Traps4oi IUIaCTUYHOI Aedopmalrii.
[ToBepHEHHS, OMIrOHI3allisd, PEKPUCTATI3ALIL
(mepBuHHA, 301pHA, BTOPHHHA)

[IpakTruHi/ceMiHaApPCHKI 3aHATTS

Kpucraniuni pemritku. Enementu xpucranorpadii:
1HJIEKCH HAMPSMKIB 1 IUTOIIHMH Y KPUCTATIYHIN PeIiTIIi

Jliarpamu cTaHy JBOKOMITOHEHTHUX CHUCTEM (3
HEOOMEKEHOI0 1 0OMEKEHOI0 POZYUHHICTIO
KOMITOHEHTIB B TBEPIOMY CTaHi, 3 €EBTCKTUIHHMH,
MEPUTEKTHYHUMHU 1 MOHOTEKTUYHUMH PiBHOBAaramw, 3
MPOMDKHUMU (ha3amu, 3 XIMIYHUMHU CITOJIYKaMH, 3
oJ1iMOp(]13MOM KOMITOHEHTIB)

MakpoCTpyKTYpHUI METOJT AOCIIKEHHS

MiKpOCTPYKTYPHUN METOJ TOCTIKSHHS

Hiarpama crany cuctemu Fe-C. MikpocTpyKkTypa Ta
BIIACTHBOCTI CTaJIeH

MapkyBaHHsI METAJICBHX MaTepiajiB: cTajcH, YaByHIB,
KOJIHOPOBUX METAJIIB T CIUIABIB

12

19

31

KonTtponsHi 3axonu

ITP11-1
[1P27-2
ITP18-3
[1P26-4
I1P25-5

3Kypc, 2 uBepTh, S+1

THKHIB

Jlexmii

CTpyKTypHI METOJIA JOCIIKEHHS B METaJIO3HABCTBRI.
Mertanorpadis, ppakrorpadis, ONTHUHA Ta CISKTPOHHA
MIKPOCKOITisl, €JIEKTPOHOTpadiuHUA,
PEHTIC€HOCTPYKTYPHUH 1 MIKPOPEHTT€HOCTIEKTPATbHUIN
aHai3

di3uK0-MeXaHIYH1, TEXHOJOTIYHI Ta eKCITyaTalliiiHi
BJIACTUBOCTI METaJIEBUX MaTepialiB, METOIU iX

BUMIipIOBaHHS

23

38
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3 [[lepcreKTUBH OJIepKAHHS Ta 3aCTOCYBAHHS
HaHOCTPYKTYPHHUX Ta aMOpP(HHUX METaJeBUX MaTepialiB

CrnaBu Ha OCHOBI 3aJTi3a B MalTUHOOY TyBaHHI.
Kiacudikarisi, ckinaa, MapKyBaHHs, 0COOJIHUBOCTI
CTPYKTYpH Ta 00JIaCTh 3aCTOCYBaHHS CTaJICH Ta YaBYHIB

5 [KompopoBi MeTaju Ta CIUIaBH B MAIIMHOOY TyBaHHI.
Knacudikaris, ckiazn, MapKyBaHHs, OCOOTUBOCTI
CTPYKTYpH Ta 00JIaCTh 3aCTOCYBaHHS Mili, aJTFOMIHIO,
TUTaHy, MarHilo Ta CIUIaBiB HA iX OCHOBI

[IpaxTuuHi/ceMiHapChKi 3aHATTS 10 |16 | 26
HP11-1 1 |PentreniBchkumil skicHuMit a3oBuii aHATI3
[1P27-2 ) . . .
[IP18-3 [TpocBivyroua enekTpoHHA MiKPOCKOITisT
1P26-4 PacTpoBa eeKTpOHHA MiKPOCKOIIis
IIP25-5 P P P
KonTtponsHi 3axonu 5
K Pazom| 55 | 85| 150
OHTPOITh
TiICYMKOBHH, Jlexmii] 33 | 50 | 83
HBepTl [Ipaxtuuni/ceminapcebki 3anarts| 22 | 35 | 57
ICIIUT | 3aJIiK JlaGopaTtopHi 3aHATTSA
10 Kontposnbhi 3axoau| 10

6 SABJAHHS JIUISI CAMOCTIMHOI POBOTH

OcHOBHI 3aBIaHHS JJIs1 CAMOCTIHHOT pOOOTH TakKi:

1) nonepenne ompairoBaHHS 1HQOPMAIIITHOTO 3a0€3MEYeHHSIM 32 KOXKHUM
MOJyJIEM (TEMOIO);

2) miAroTOBKA /IO MOTOYHOTO KOHTPOJIIO — PO3B’SI3aHHS 3aBJJaHh CAMOKOHTPOJTIO
3a KO>KHOIO TEMOIO;

3) BUKOHAHHS 1HAWBIYyaJIbHOTO 3aBIaHHS;

4) mAroToBKa J0 3aXUCTY 1HAWBIYaJIbHOTO 3aB/IaHHS;

5) mAroToBKa 0 MiJICYMKOBOTO KOHTPOJIIO.

6.1 KypcoBuii mpoekr
KypcoBuii mpoekT He BUKOHY€EThCS.
6.2 IlanuBinyanbH1 3aBIaHHS

[HauBiAyanbHI 3aBJaHHS HE BUKOHYIOTHCS.



7 OHIHIOBAHHA PE3YJIBTATIB HABYAHHA

Ceptudikaiiiss mocAarHeHb 3700yBadiB BHUIOT OCBITH 3IIACHIOETHCS 34
JIOTIOMOTOI0 TPO30pUX TMPOLEAYp, IO IPYHTYIOTbCS Ha OO’ €KTUBHUX KpPUTEPISLX
BiAnoBiAHO 10 Ilonmoxkenus yHiBepcuteTy «lIpo OIiHIOBaHHS pe3yNbTaTiB HaBYaHHS
3m100yBadiB BUIIO1 OCBITI».

JlocarHyTuii  piBeHb  KOMIIETEHTHOCTEH  BIZHOCHO  OYIKyBaHUX, IO
i1eHTu(ikoBaHUM 17 Yac KOHTPOJIBHMX 3aXO/liB, BigoOpakae pealbHUN pe3yiabTaT
HABYaHHS 3/100yBaya BUILOT OCBITH 3a JUCIUILIIHOO.

7.1 Hlxamn

OuiHOBaHHS HaBYAJIBHUX JOCSATHEHb 3700yBauiB BUIOi ocBiTH HTY «IIT»
3MIUCHIOEThCS 3a pedTuHroBorO (100-0anpbHOIO) Ta KOHBEPTAIIMHOIO TIIKaJIaMHU.
OcranHs HeoOXimHA (3a OQIMIMHOI BIACYTHICTIO HAIIOHANBHOI ITKAIW) JJIS
KOHBepTalii (mepeBefeHHs) OLIHOK 3700yBaudiB BHUIIOI OCBITH PI3HUX 3aKJIajiB
(Tabmurs 7.1).

Tabmums 7.1 — Hlkanu oriHIOBaHHS HABYAIBHUX JTOCSATHEHB 3700yBaviB BUIIOT
ocBitt HTY «/II1»

Penitunrosa [HCcTUHTYIIMHA
90...100 BiaMminHO / Excellent
74...89 no6pe / Good
60...73 3a10BUIBHO / Satisfactory

0...59 He3anoBuIbHO / Fail

Kpeautu HaBuanbHOI IUCHUIUIIHA 3apaxOBYEThCS, SKIIO 3100yBay BHUIIO]
OCBITHM OTpHUMaB IMIJCYMKOBY OLIHKY He MeHmie 60-tu OaniB. Hmkua orinka
BBA)XAETHCS aKaJIEMIYHOI0 3a00pTOBaHICTIO, MO MIJUISITAE JIIKBIAIi BIAMOBIIHO IO
[Tonoxxenns mpo opraxizaiito ocBiTHROro mpouecy HTY «/II1».

7.2 3acobu Ta npoueaypu

3MicT 3ac00iB AIarHOCTHUKHU CHPSIMOBAHO Ha KOHTPOJb PiBHA CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlli, aBBTOHOMHOCTI Ta BIJMOBIAAJIBHOCTI 37100yBaya BHIIO1
OCBITH 3a BuUMoramMu 6-ro kBamidikamiiHoro piBHs HPK mig yac nemonctparii
perIaMeHTOBaHUX pOOOYOI0 TPOrPaMOI0 Pe3yIbTaTiB HABYAHHS.

3m00yBay BHIIOI OCBITH Ha KOHTPOJBHUX 33aX0JIaX Ma€ BUKOHYBATH 3aBIaHHSI,
OpIEHTOBAHI BHUKIIIOYHO HAa JEMOHCTPALII0 TUCHUILUTIHAPHUX PE3YJIbTaTiB HABUYAHHS
(po3zmin 4).

3acobu [IarHOCTHKHM, M0 HaJaloThCsA 3700yBauaM BHUIIOI OCBITH Ha
KOHTPOJILHUX 3aX0/aX Y BUTIISI 3aBJaHb ISl TOTOYHOTO Ta IMiJICyMKOBOT'O KOHTPOJIIO,
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(GhOpMYIOThCSl NUISIXOM KOHKpPETH3allll BUXIJHUX JAaHUX Ta CIOCO0Y JEMOHCTpalli
TUCHUIUTIHAPHUX PE3yJIbTaTiB HABUAHHS.

3acobu A1arHOCTUKH (KOHTPOJIbHI 3aBJIaHHs) I TIOTOYHOTO Ta IiJICyMKOBOTO
KOHTPOJTIO TUCHUIUTIHY 3aTBEPDKYIOThCA Kadeaporo.

Bunu 3aco0iB J1arHOCTHKM Ta TPOLEAYP OIIHIOBAHHA AJIi MOTOYHOTO Ta
M17ICYMKOBOT'O KOHTPOJIIO TUCHUIUTIHYA MTOAaHO0 Y Tabmuii 7.2.

Tabmui 7.2 — 3acobu 1IarHOCTUKY Ta MPOIIEAYPHU OIlIHFOBAHHS

IIOTOYHMI KOHTPOJIb IIJICYMKOBUM KOHTPOJIb
HaBuanbHe 3acobu HpoLeypH . 3aco0u HpoLeypH
3aHATTS | J1arHOCTUKH JIarHOCTHKH
JeKIT KOHTPOJIbHI BUKOHAHHS BU3HAYECHHS
3aBJaHHS] 3a  [3aBJaHHS 11 Yac CEPETHBO3BAKEHOTO
KO>KHOIO JIEKIIH pe3ynbTaTy MOTOYHUX
TEMOIO KOHTPOJIIB;

PaKTUYHI| KOHTPOJIbHI BHUKOHAHHS
3aBJIaHHA 3a 3aBJaHb mijg yac |KoMmiuiekcHa |BukoHaHHS KKP min

KOYKHOIO PaKTUIHUX KOHTpOJIbHA |4Yac €K3aMeHy 3a
TEMOIO 3aHATH pobora OakaHHAM 37100yBava
abo BUKOHAHHS (KKP) BHUIIOT OCBITH
IHIUBITyalbHE |3aBIAaHb M1 Yac
3aBJaHHS CaMOCTIHHOI

poboTtu

[Tim wac MOTOYHOTO KOHTPOJIIO JIEKIIHHI 3aHATTS OIHIOIOTHCS MUIIXOM
BHU3HAYEHHS SKOCTI BUKOHAHHS KOHTPOJBHUX KOHKPETU30BaHUX 3aBlaHb. [IpakTudHi
3aHATTS OIIHIOIOTHCS SKICTIO BUKOHAHHS KOHTPOJBHOTO 3aB/IaHHSI.

SIKIII0 3MICT MEBHOTO BHUY 3aHSATH MIAMOPSIAKOBAHO JACKiJIHKOM JIECKPUIITOPaM,
TO iHTETrpaJibHE 3HAYEHHS OIIHKM MOXKE€ BU3HAUYATHCS 3 ypaxyBaHHSIM BaroBUX
KOoe(iIl€HTIB, 110 BCTAHOBJIIOIOTHCS BUKJIAIaueM.

3a HasSBHOCTI PIBHS PE3yJIbTATIB MOTOYHUX KOHTPOJIIB 3 YCIX BUIIB HABYAIBHUX
3aHATH He MeHmie 60 OaiiB, MiACYMKOBHH KOHTPOJIb 3IIMCHIOETHCS 0O€3 ydacTi
3m00yBada BHWINOI OCBITH MIISXOM BH3HAYCHHS CEPEIHBO3BAKEHOTO 3HAYCHHS
MOTOYHUX OIIHOK.

He3anexxHo Biag pe3yapTaTiB MOTOYHOTO KOHTPOJIO KOXEH 3/100yBay BHIIOL
OCBITH Mija 4Yac ek3ameHy mae mpaBo BukoHyBatu KKP, ska mMicTuTh 3aBnaHHs, 110
OXOIUTIOIOTh KIJIFOUOBI AUCHUILIIHAPHI Pe3yIbTaTH HABUYAHHS.

KinpkicTh koHKpeTn3oBanux 3aBaaHb KKP noBuHHa BiANOBIIaTH BABEACHOMY
yacy Ha BuKOHaHHs. KinbkicTe BapianTiB KKP mae 3a0e3neuntu iHAMBITYyami3alio
3aBJIaHHA.

3naueHHs oriHku 3a BukoHaHHS KKP Bu3HauaeThcsi cepemHbOIO OIIHKOIO
CKJIaI0BUX (KOHKPETHU30BAHUX 3aB/IaHb) 1 € OCTATOYHUM.
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InTerpanbHe 3HaueHHs ouiHKM BukoHaHHs KKP Moxe BusHauatucs 3
ypaxyBaHHSIM BaroBUX KOEQIIIE€HTIB, 110 BCTAHOBIIOETHCS Kaeaporo sl KOKHOTO
neckpuntopa HPK.

7.3 Kpurepii

PeanbHi pe3ynbTaTi HaBUaHHS 3/100yBaya BHUILOT OCBITH 11€HTU(IKYIOTHCS Ta
BUMIPIOIOTHCSA BIIHOCHO OYIKYBAaHHMX ITiJl 4YaC KOHTPOJBHHUX 3aXOJIB 3a JIOIOMOI'OIO
KPUTEPIiB, 0 OMKUCYIOTH JIii 3/100yBava BUILIOT OCBITH IS JEMOHCTpAIlli TOCITHEHHS
pe3yabTaTiB HAaBYAHHS.

JIist OLIHIOBAHHS BHWKOHAHHS KOHTPOJBHUX 3aBJaHb IIiJ] Yac ITOTOYHOTO
KOHTPOJIIO JICKIIIMHUX 1 MPaKTUYHHUX 3aHATh B SKOCTI KPUTEPisl BUKOPHUCTOBYETHCS
Koe(iIiEHT 3aCBOEHHS, 110 ABTOMATHYHO aJIallTy€e MOKAa3HUK OILIHKHU JI0 PEHTHHTOBOI
IIKAJIN:

0;=100 a/m,

J€ a — YWCIIO MPAaBUJIBHUX BIJTMOBIIEH a00 BHKOHAHUX CYTTEBHX oOmepallii
BIJIMOBIAHO JI0 €TAJIOHY PIIICHHS; m — 3arajibHa KUIbKICTh 3allUTaHb ab00 CyTTEBUX
oTiepallii eTaJoHy.

KommuiekcHl KOHTpOJIbHI POOOTH OLIHIOIOTHCS €KCIEPTHO 32 JIOTIOMOTOIO
KpPUTEPIiB, 10 XapaKTePU3yIOTh CIIBBIIHOLIECHHS BUMOT JI0 PIBHSI KOMIIETEHTHOCTEH 1
MOKA3HUKIB OLIIHKH 32 PEUTHHTOBOIO IIKAJIOIO.

3MICT KpUTEPIiB CIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKH, BU3HAYCH]
HPK nns piBust 6akanaBpa BUIIOT OCBITH (1MOAaHO y Tabmuii 7.3).

[HTerpambHa  KOMIETEHTHICTh —  3MaTHICTH  pO3B’SA3yBaTH  CKJIAJHI
Crielliai30BaHl 3ajadyli Ta NPaKTUYHI MpoOJeMH Yy TMEBHIM ramy3i mnpodeciiiHoi
JUSIIBHOCTI a00 y Mpolieci HaB4aHHs, 1110 nepeadayae 3aCTOCYBaHHS NIEBHUX TEOPi Ta
METO/I1B BIJIMOBIIHOI HAYKH 1 XapaKTEPU3yEThCS KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB.

Tabmuns 7.3 — 3aranbHi KpUTEPil TOCATHEHHS pe3yJIbTaTiB HABUAHHS JJIA 7-TO
kBauiikariitHoro piBus 3a HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKalii, aBTOHOMHOCTI Ta | [loka3Huk

Hdeckpunropn HPK . . . .
BiimoBinajabHOCTI OI[iHKHU
3HaHHA
* KOHIIENITyaJIbHI BiamoBiap BigMiHHA — MpaBWIbHA, OOTPYHTOBAHA, 95-100
3HaHHS, HA0YTI y OCMHCIIeHA. XapaKTepH3y€e HasIBHICTB:
NpoIleCi HAaBYaHHS Ta |- KOHIIENITyaJIbHUX 3HAHB;
npodeciiiHol - BUCOKOT'O CTYTICHIO BOJIOJIHHSI CTAHOM ITUTAHHS,

TISITBHOCTI, BKIIFOYAOYH |- KPUTUYHOTO OCMHCIICHHSI OCHOBHUX TEOPIii, TPUHITUIIIB,
NIeBHI 3HaHHS Cy4acHUX [METO/IB 1 MOHATH Y HaBUYaHHI Ta NpoQeciiHiil AisIbHOCTI
NOCSTHEHB;

* KPUTUYHE OCMUCIIEHHS |BiIMOB1Ib MICTUTh HETPYOi MOMUIIKHA a00 OTHUCKHU 90-94
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Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI Ta

IHoka3Huk

Hdeckpunropn HPK . . . .
BiIMoBizaabHOCTI OIIHKH
OCHOBHHX TEOPiH, BiamoBiap nmpaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI 85-89
TIpUHIMIIB, MCTOMB 1 IR} n1oRis nmpaBUibHA, ajle Ma€e MEeBHi HETOYHOCTI i 20.84
TOHATE y HABYAHHI T4 IyenocTaTHRO OOIPYHTOBAHA
npodeciiHil AiSTBHOCTI [ - - -
BinnoBine nmpaBuiibHA, aje Ma€ MEeBHI HETOYHOCTI, 74.79
HEJOCTaTHHO OOTPYHTOBAHA T4 OCMHUCTICHA
Binnosine ¢pparmenTapHa 70-73
BiamoBiab 1eMOHCTPY€E HEUITKI YABJICHHS CTYIEHTA PO 65-69
00'€KT BUBUCHHS
PiBeHb 3HaHb MIHIMAJILHO 33JI0BLILHUI 60-64
PiBeHb 3HaHb HE3aIOBLILHUI <60
Yminna
pO3B'sI3aHHS CKIAAHUX (BiaMmoBias XapakTepu3ye YMIHHS: 95-100
HernepeadoauyyBaHUX - BUSIBJISITH TIPOOJIEMH;
3a/1a4 1 mpooiem y - GOpMyJTIOBATH TIMOTE3H,
Creniagi30BaHuX - po3B's13yBaTH MpoOIEMH;
chepax nmpodeciiiHOi |- oOMpaTH aJeKBaTHI METOU Ta IHCTPYMEHTAJIbHI 3aCO0H;
TisUTbHOCTI Ta/ab0 - 30MpaTH Ta JOTIYHO H 3pO3yMIIO iHTEPIIPETYBATH
HaBYaHHS, 110 iHdopMmarrio;
nependayvae 30MpaHHs |- BUKOPUCTOBYBATH IHHOBALIHI MIIXOAM 0 PO3B’ sI3aHHS
Ta IHTEPIIPETAIIIIO 3aBIaHHs
iHdopmarii (maHux), . . .
. ! BinmoBias XxapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
BUOIp METO/IB Ta AV : 90-94
. MPAKTUYHIN JiSUTBHOCTI 3 HETPYyOUMHU TTOMUITKAMU
THCTpYMEHTAIIbHUX
3ac00iB, 3acTocyBanHs (BIANOBIIb XapaKTEPHU3y€e YMIHHS 3aCTOCOBYBATH 3HAHHS B
IHHOBAIIIHUX MiAXOMIB |[IPAKTHUYHIN AiSUTBHOCTI, aje Ma€e MeBHI HETOYHOCTI TIPH 85-89
peaizailii oJIHi€l BUMOTH
BiamoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPAKTUYHIN JiSUTBHOCTI, aJie Ma€ IEBHI HETOYHOCTI MPH 80-84
peaizailii JBOX BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPAKTUYHIN JiSUTBHOCTI, aJie Ma€ IEBHI HETOYHOCTI MPH 74-79
peaizailii TpbOX BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPAKTUYHIN JiSUTBHOCTI, aJie Ma€ IEBHI HETOYHOCTI MPHU 70-73
peaizaiii Y0OTHPHOX BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B 65-69
NpaKTUYHINA AISUTBHOCTI IPU BUKOHAHHI 3aB/IaHb 3a 3pa3KoM
BiamnoBiap xapakTepusye 3aCTOCOBYBATH 3HAHHSI TIPU 60-64
BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, alie 3 HETOYHOCTSAMU
piBEHb YMiHb HE3aJOBUTbHHMA <60

KomyHnikauisn
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Hdeckpunropn HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI Ta
BianmoBizaJbLHOCTI

IToka3Huk
OLIIHKH

* TOHECEHHS 10
daxiBIiB 1 HedaxiBIiB
iHdopmarrii, imei,
npoOiem, pillleHb Ta
BJIACHOTO JIOCBiy B
raysi npodeciitHoi
TISIILHOCTI;

* 31aTHICTH €()EKTUBHO
dbopmyBatH
KOMYHIKaLliiHY
CTpaTerito

BinbHe BONOAIHHS MPOOIEMaTHKOO Trary3i.

3po3yMuTiCTh BiAMoOBiai (omoBiai). Mosa:

- IPaBUJIbHA,

- YHCTa;

- SICHA;

- TOYHa,

- JIOT1YHa;

- BUpa3Ha,

- TAaKOHIYHA.

KomyHnikariiiina ctpaTeris:

- MOCIIIOBHUH 1 HECYNIEPEWIUBUI PO3BUTOK TYMKH;

- HAsIBHICTH JIOT1YHUX BJIACHUX CY/KCHB;

- IOpeYHa apryMeHTaIlii Ta ii BiAMOBIHICTh BiJICTOIOBAHUM
TIOJIOYKCHHSIM;

- IpaBWJIbHA CTPYKTYpa BiAMOBIJII (JIOTIOBIA1);

- IPaBWJIBHICTH BIAMOBIJCH Ha 3alUTAHHS;

- IOpeYHa TeXHiKa BiJNOBIIeH HA 3aTUTAHHS;

- 37JaTHICTh POOUTH BUCHOBKH Ta ()OPMYJIIOBATH MPOTO3HUITIT

95-100

JlocTaTHe BOJIOMIHHS MPOOJIEMATHKOIO TaTy31 3 HE3HAYHUMH
XHuOaMu.

JlocTaTHs 3p03yMIUTICTh BIAMOBII (AOTMOBI/II) 3 HE3HAYHUMH
XHuOaMu.

Jlopeuna KoMyHiKalliiiHa CTpaTeris 3 He3HAYHUMHU XHO0aMH

90-94

JloOpe BOJOAIHHS MPOOIEMATHKOIO TaTy31.

Jlo6pa 3po3yMITICTh BiMOBIII (AOTMOBI/II) Ta JOPEYHA
KOMYHiKalliifHa cTpaTeris (CyMapHO He peali3oBaHO TpU
BHMOTH )

85-89

Jlo6pe BosIoiHHS MPOOIEMAaTHKOIO TalTy31.

JloOpa 3po3yMiTiCTh BiIMOBII (IOTIOBiAL) Ta JOpeyHa
KOMYHIKaIlifHa CTpaTeris (CyMapHO HE Peali30BaHO YOTUPH
BUMOTH)

80-84

JloOpe BOJOAIHHS MPOOIEMATHKOIO TaTy3i.

Jlo6pa 3po3yMITICTh BIMOBI I (AOTMOBI/II) Ta JOPEYHA
KOMYHIKalliifHa cTpaTeris (CyMapHO He pealli3oBaHo 11’ ATh
BHMOT)

74-79

3a/10BUTbHE BOJIOIIHHS TIPOOIEMATHKOIO TaTy3i.
3a10BUIbHA 3pO3YMUTICTD BIAMOBII (JOMOBI/I) Ta JOpeYHa
KOMYHIKaIliiHa CTpaTeris (CyMapHO HE peai30BaHoO CiM
BHUMOT)

70-73

YacTkoBe BOJIO/IIHHS POOIEMAaTHKOIO Tary3i.
3a/10BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOTIOBIII) Ta
KOMYHIKalliifHa cTparerid 3 Xubamu (CyMapHO HE
peaizoBaHoO JEB’SITh BUMOT)

65-69

®dparMeHTapHe BOJIOIIHHS MPOOJIEMAaTUKOIO TaTy31.

3a10BUIbHA 3pO3YMUTICTh BiIMOBIAI (JIOTOBIII) Ta

60-64
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Hdeckpunropn HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI Ta
BianmoBizaJbLHOCTI

IToka3Huk
OLIIHKH

KOMYHIKaIliifHa cTpaTeris 3 xubamu (CyMapHO He
eaizoBado 10 Bumor)

PiBeH» KOMyHIKaIi1 HE3aJOBITLHUN

<60

Aemonomnicms ma 6ionoeioa1bHiCHb

* YIPaBIIiHHSA
KOMILUTEKCHUMH JiSIMH
ab0 TIpoeKTaMu,
BIJIIIOBINAJIBHICTE 3a
OPURHATTA PilICHb Y
HernepeadavyBaHUX
YMOBaX;

* BIIIIOBIAAJILHICTE 3a
npodeciiHui PO3BUTOK
OKpeMux 0ci0 Ta/abo
rpym oci0;

* 3[aTHICTD 10
MOJIJTHIIIOTO HABYAHHS 3
BHCOKHM PiBHEM
ABTOHOMHOCTI

BinmiHHE BOJIOIHHS KOMITETCHIIISIMA MEHE)KMEHTY
0COOHMCTOCTI, OPIEHTOBAHUX HA:

1) ynpaBiiHHS KOMIUIEKCHUMH IIPOEKTaMHU, 110 TeperoaJac:
- TOCIITHUITBKUIA XapaKTep HaBYAIbHOI TISUIBHOCTI,
MO3HAYEHA BMIHHSAM CaMOCTIHHO OLIIHIOBATH Pi3HOMAaHITHI
PKUTTEBI CUTYaIlli, SBUINA, ()aKTH, BUSBIIATH 1 BIJICTOIOBaTH
0COOHCTY TIO3UIIIIO;

- 3JJaTHICTh 10 pOOOTH B KOMaH/I1;

- KOHTPOJITb BJIACHHX JIiif;

2) BIAMOBITAJIbHICTH 32 IPUUHSATTS PIIICHH B
Hernepe0auyyBaHNX YMOBAX, [0 BKIIIOYAE:

- OOTpYHTYBaHHSI BIIACHHUX PIIICHb TOJIOKECHHIMU
HOPMAaTHUBHOI 0a3u rajxy3eBOro Ta JIep>KaBHOTO PiBHIB,

- CAaMOCTIMHICTB ITiJT YaC BUKOHAHHS IIOCTABJICHHUX 3aBJaHb;
- HILIaTHBY B OOTOBOPEHHI MpobieMm;

- BIANOBIAAILHICT 332 B3a€EMOBIJHOCHHMU;

3) BiAmoBiagbHICTh 32 MPodeciiHUI PO3ZBUTOK OKPEMHX
oci6 Ta/abo rpyn ocib, 1o nepeadayae:

- BUKOpPHCTaHH PO eciiiHO-OpiEHTOBHUX HaBUYOK;

- BUKOPUCTAHHS JIOKa3iB 13 CAMOCTIHHOIO 1 MPAaBHILHOIO
apryMEeHTalli€lo;

- BOJIOJIIHHA BCiMa BUAAMM HaBYaJILHOI JISJIBHOCTI;

4) 3MaTHICTB /10 MOAJIBIIOT0 HAaBYaHHS 3 BUCOKUM PiBHEM
ABTOHOMHOCTI, III0 TIepedavac:

- CTYIiHb BOJIOJIIHHS (pyHIaMEHTAIbHUMHU 3HAHHIMU;

- CAMOCTIMHICTh OI[IHHUX CY/KCHB;

- BUCOKHI piBeHb C(DOPMOBAHOCTI 3araJibHOHABYAIbHUX
YMIHb 1 HABHUYOK;

- CAaMOCTIMHMI MOLIYK Ta aHaNi3 JpKeped iHdopmarii

95-100

VIIeBHEHE BOJIO/IiHHS KOMIICTCHIIISIMA MEHE/PKMEHTY
0cOoOUCTOCTI (HE pealli3oBaHoO JB1 BUMOTH)

90-94

J1oOpe BOJIOIHHS KOMIIETSHITIIMA MEHEDKMEHTY
0CcO0HCTOCTI (HE pealli3oBaHO TPU BUMOTH)

85-89

J1oOpe BOJIOIHHS KOMIIETSHITIIMA MEHEDKMEHTY
0CcOo0HCTOCTI (HE peai3oBaHO YOTUPU BUMOTH)

80-84

JloOpe BOOAIHHS KOMIIETCHIIISIMA MEHE)KMEHTY
0COOMCTOCTI (HE peaai30BaHo MIICTh BUMOT)

74-79

3a/10BTbHE BOJOIHHS KOMIIETCHIIISIMA MEHE)KMEHTY
0COOHMCTOCTI (HE peai3oBaHO CiM BUMOT)

70-73

3a/10BUTbHE BOJOIHHS KOMIIETCHIISIMA MEHE)KMEHTY
0COOMCTOCTI (HE peai3oBaHO BiCIM BUMOT)

65-69

PiBeHb aBTOHOMHOCTI Ta BiJINOBI1IAJILHOCTI (hparMeHTapHUN

60-64

PiBeHL aBTOHOMHOCTI Ta BiIIOBIAAIBHOCTI HE3AJOBLILHUN

<60
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8§ IHCTPYMEHTMU, ObJIATHAHHA TA IIPOT'PAMHE 3ABE3ITEYEHHSA

TexHiuH1 3ac00M HAaBYAHHS:

— MyJIbTUMEIHE 00aTHaHHS;

— MEePCOHANIbHI KOMI IOTEPH;

— niabopaTopHi npuiaau (TBEpAOMipH, MeTamorpadiuai MiKpOCKOMH Ta 1HIL. ).
Hucrtanuiiina miarpopma MOODL.
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