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Po6oua nporpama HaBuanbHOi AUCUUILTIHU « TeHAEHIIT PO3BUTKY TEXHOJOTIH
TEPMIYHOI, XIMIKO-TEPMIYHO1, TEPMOMEXaHIYHOT 0OPOOKH 1 TOBEPXHEBOTO 3MIITHEHHSI
MaTepianiB» A JokTopa ¢inocodii cnemianbHocTi 132 Marepiano3nasctso / Harr.
TEXH. YH-T. «JIHIPOBCBhKA MOJITEXHIKa», Ka. TEXHOJOTI MalmIMHOOYIyBaHHsS Ta
marepianozHasctea. — J[. : HTY «/I1», 2020. - 17 c.

Po3po6nuk(n) — Konecuuk €.B., [Tporis B.B.

Po6oua mporpama periamMeHTye:

— MEeTy JUCHHUILUIIHH;

— IUCUMIUTIHAPHI ~ pe3yjJbTaTd  HaB4YaHHS, CcGOpPMOBaHI Ha  OCHOBI
TpaHcopMallii OUiKyBaHUX Pe3yJIbTAaTiB HABYAHHS OCBITHBOI MPOTpamy;

— 0a30B1 JUCIUAILIIHY;

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

— Iporpamy JUCHMILTIHU (TEMAaTUYHUM [1J1aH 32 BUJAaMU HAaBYAJIbHUX 3aHSTh);

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

— IHCTPYMEHTH, 00JIaITHAHHS Ta MPOTrpaMHe 3a0e3MeUeHHS;

— PEKOMEHI0BaH1 JpKeperia iHpopmarrii.

Po6oua mporpama npuszHadeHa A peanizaiii KOMIETEeHTHICHOTO MIAX0ay i
Yyac IJIaHyBaHHS OCBITHBOTO TIPOLIECY, BHKJIAJAHHA JUCHUIUTIHU, ITiATOTOBKH
3100yBayiB BUIOI OCBITH JI0 KOHTPOJIBHUX 3aXOiB, KOHTPOJIIO MPOBAIKEHHS
OCBITHBOI [ISTIHOCTI, BHYTPIIIHBOTO Ta 30BHIIIHBOTO KOHTPOJIO 3a0e3MeueHHs
SKOCTI BUIIOi OCBITH, aKpEUTAllli OCBITHIX MPOTpaM y MeKax CIeliaJbHOCTI.

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

[ToromkeHo  pIMIEHHSIM  METOAWYHOI  KOMICii 32  CHEMiaJbHICTIO
132 MartepianoznabctBo (rmpotokoia Ne 2 Big 28.01.2020).
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BCTYII

B ocsitHbo-nipodeciiiniii  mporpami  HTVY «J/lHinpoBckka  MOJITEXHIKa»
cnemianbHOCTi 132 Matepiaqo3HaBCTBO  3AIMCHEHO  PO3MOJALUT  MPOrpaMHUX
pe3yNbTaTiB HAaBYaHHS 3a OpraHi3alliifHUIMHU (popMaMu OCBITHBOTO Mpolecy. 30KpeMa,
10 aucuMIUiiHu «TeHaeHuii po3BUTKY TEXHOJOTIH TEpMIYHOI, XIMiIKO-T€PMIUHOI,
TEPMOMEXaHI4HOT 0OPOOKH 1 MOBEPXHEBOTO 3MII[HEHHS MaTepialiiB» BiJIHECEHI Taki
pe3yJbTaT HaBYAHHS:

[TP8 3mo0yBaT rmuOMHHI 3HAHHSA 13 cnerianbHOCTI 132 MaTepiano3HaBCTBO.

[1P7 3acBoroBaTu 3arajbHi OCHOBHI KOHILIEMIi, PO3YMITH OCHOBHI TEOPETHUYHI 1
MpaKTUYHI TPOOJIeMH, ICTOPIIO0 PO3BUTKY Ta CY4aCHOTO CTaHy HAyKOBUX 3HaHb 3a
cnemianbHicTiO 132 Martepiano3HaBcTBo.

[1P9 BukopucTtoByBaTH HOBI Marepiajii y BHPOOHHYHMX Mpolecax Ta KepyBaTH ix
BJIACTHUBOCTSIMHU.

Merta puctumuiian «TeHIeHIlT PO3BUTKY TEXHOJIOTIA TEepMIYHOi, XIMIKO-
TEPMIYHOI, TEPMOMEXaHIYHOi OOpOOKM 1 MOBEPXHEBOTO 3MIITHEHHSI MaTepiaiiB» —
OMaHyBaHHS Cy4YaCHUX TEHJEHII PO3BUTKY TEXHOJIOTIH TEPMIYHOI, XIMIKO-
TEPMIYHO1, TEPMOMEXAHIYHOT OOPOOKHU 1 TOBEPXHEBOT'O 3MIIIHEHHS MaTepialiB.

Peanizanis Metu Bumarae tpancopmailii mporpaMHUX pe3yJbTaTiB HaBYaHHS
B JUCIMIUTIHAPHI, Ta BAO1p 3MICTy HaBUaJIbHOI JUCIMILIIHYU 32 IIUM KPUTEPIEM.

1 TAJIY3b BUKOPUCTAHHA

PobGoua mporpama momuproeTbest Ha Kadeapu, SKUM JOPYUYEHO BUKJIAJTaHHS
HaBYAJILHOI TUCIIUTUTIHA HAKa30M PEKTOpa.

Po6oua mporpama nmpu3HaveHa i

— peamizaiii KOMIETEHTHICHOTO TIAX0Ay Mpu (POpMYBaHHI CTPYKTYpU Ta
3MICTY AUCIHUILIIHH;

— BHYTPIIIHBOTO Ta 30BHIIIHBOTO KOHTPOJIIO KOCTI MiArOTOBKH (PaxiBIIiB;

— aKpenuTalii OCBITHBOI IPOrpaMu 3a CHEIIaIbHICTIO.

Po6oua mporpama BCTaHOBITIOE:

— o0cAr Ta TepMiHHM BUKJIAJaHHS JUCITUTLTIHMY;

— YMOBHI MO3HAYCHHSI MPU BUKJIQIaHH] TUCIUATIIIHU;

— OYIKyBaH1 AUCUUILTIHAPHI Pe3yJIbTaTH HABUYAHHS;

— TEMAaTUYHMH TUTaH Ta PO3MO/AL 00CATY 3a BUJIaMH HABYAJILHOI JISJTBHOCTI;

— BUMOTH JI0 CTPYKTYPH 1 3MICTY 1HJIUBIyaJIbHUX 3aB/IaHb;

— 3aBJIaHHS JIJIsI CaMOCTiMHOT poOOTH 3/100yBaya;

— y3arajpHeH1 3aco0M M1arHOCTHKH, KPUTEpIi Ta MNPOIEAypH OIIHIOBAHHS
HaBUYAJIbHUX JIOCSATHEHb 37100yBayiB;

— CKJIaJl KOMIUIEKCY HaBYAJIbHO-METOJAMYHOTO 3a0e3MeYeHHs] HaBYaIbHOI
JTHACHMILIIHY;

— PEKOMEHIOBaHY JITEpaTypy.



2 BA3OBI JINCIAIIVITHA

[lepemymMOBOIO /Ui BUBUEHHS AUCLMIUIIHU € ONaHyBaHHS 3100yBayiB BUIIO]
OCBITH AMCUMIUIIH Ta MEpeNiK 3A00yTUX 3a HUMH pe3yJbTaTiB, LI0 HaBEACHI Y
tabnuui 2.1.

Tabmumg 2.1 —  Jlucuurutiad, 10 MEpeAyloTh BUBYCHHIO  JTUCIUIUTIHUA
«TenaeHii po3BUTKY TEXHOJOTIM TEPMIYHOI, XIMIKO-TE€PMIYHOI, TEPMOMEXAHIUYHOT
00pOoOKHM 1 MOBEPXHEBOTO 3MIITHCHHS MaTepialliBy

Mudp Hazga nucuumiiau 3100yTi pe3yabTaTu HaBYaHHS
32 |lmozemHa MOBa JIsl HAYKH 1 3700yBaTH MOBHI KOMITIETEHTHOCTI, IOCTaTH1
OCBITH U1 TIPE/ICTAaBICHHS Ta 0OTOBOPEHHSI PE3yIbTaTiB
(anrmificeka/HiMeTIbKa/(Ppa [cCBOET HAYKOBOI pOOOTH 1HO3EMHOIO MOBOIO
HITy3bKa) (aHTNIMCHKOI 200 1HIIIO BIAMOBIIHO 10

criennQiKu CHeliaJbHOCT1) B YCHIM Ta MTUCHMOBIH
dhopMi, a TAaKOXK JJIs1 HAIUCAHHS 1HITOMOBHUX
HAaYKOBHMX TEKCTIB 3 BIIMOBIAHOT CHEIIAJIbHOCTI

b3 MeronoJoris ta — HaOyBaTH yHIBepCalbHl HABUYKU JIOCTIAHUKA,
Oprasisaiisi HayKOBUX 30KpeMa YCHOI Ta MUChMOBOI MTpe3eHTaIlil
TOCITITKEHb PE3yIbTATIB BIACHOTO HAYKOBOTO JTOCIIKCHHS

YKpaTtHChKOK MOBOIO, BOJIOAIHHS TEPMIHOJIOTI€IO
3 MaTepiajJ03HABCTBA

3 MO3HAYEHHS, IO BAKOPUCTOBYIOTBLCSI TTPU BUKJIAJAHHI
JTUCHMILITHA

[Ipu BuKIagaHH1 JUCIUILUTIHM BUKOPUCTOBYIOTHCS TaKi YMOBHI ITO3HAYEHHS:

f— KoediIieHT TepTs; p — IIIBHICTH, H/M3;

o: — MeXka TeKydocTi, H/m?%; € — CTymiHb aedopmartii, %;

0 — MeXka mirHocTi, H/m?; G — Moxaynb 3cyBy, Mlla;

HB — tBepaicTh 110 Bpineno, kre/Mmm?; E — monyns npysxuocTi, MIla;
HRC — tBepaicth o Pokseny; T— NOTUYHE HanpyxkeHHs, Mlla;

O — B1IHOCHE MOJA0BXKEHHS, %0; 0 — HOpMaJsibHe HamnpyxeHHs, MIla;
\ — BITHOCHE 3BY>KyBaHHsI, %; P —cuna, H;

t — Temnepartypa, °C; KCU — ynapHa B’s3KiCTh

4 OYIKYBAHI JMCHUIIVITHAPHI PE3YJIbTATH HABUYUAHH

OuikyBaH1 JUCHUIUTIHAPHI pe3yIbTaTH HABUYAHHS HaJaHi y Tabmwuii 4.1.



Tabmuug 4.1 — OuikyBaH1 JUCUHUIUTIHAPHI pe3yJIbTaTh HABYAHHS 3 JUCUUILUIIHU
«TenaeHii po3BUTKY TEXHOJIOTIM TEPMIYHOI, XIMIKO-TEPMIYHOI, TEPMOMEXaHIYHOT
00pOOKH 1 MOBEPXHEBOTO 3MIITHEHHS MaTEPiaTiBy

[Tud 3MicT pe3yabpTariB HaBuaHHs 3a | [udp 3MICT TUCHMTIUTIHAPHUX
p OCBITHBOIO ITPOTPaAMOIO (IIPH) | pe3ynbratiB HaB4yauHs ([IPH)
[1P8 [3mo0yBaTu rimubOunHi 3HaHHSA 13 | [IP8-1 |Po3ymiTu nmporecu TepmigHO1
cnerianbHoCTi 132 00poOKka MeTaliB Ta CIUIaBiB;
MaTepiano3HaBCTBO 3HATH TEOPETHYHI OCHOBHU

TEpPMIUHOT 00pOOKH 3a71130-
BYTJICIICBUX CILIABIB;
BUKOPHCTOBYBATH CydacHE
oOJyaTHaHHS )1 PI3HUX BHIIB
TEPMIYHOI 0OpOOKH cTanei 1

CILIaBIB

[TP9 [3acBoroBatu 3aranbHi OCHOBHI | [IP9-2 |BusiBisTH KOpHCHI BIaCTUBOCTI
KOHIIETIIi, pO3yMITH OCHOBHI MarepialiB, OTPUMaHMUX 3a
TEOPETUYHI 1 TPAKTUIHI1 pPaxyHOK TEPMIYHO1, TEPMO-
npo6JieMH, ICTOPIIO PO3BUTKY Ta XIMIYHOI Ta KOMOIHOBAHO1 3
Cy4acCHOTO CTaHy HayKOBUX THIITUMU TIpoIiecaMu 00pOOKH
3HaHb 3a CHeIiaabHICTIO 132 neranen
Martepiago3HaBCTBO

[1P10 |BuxopucToByBaTH HOBI [1P10-3 [[IpoBOaUTH TEpMOMEXAHIUHY
Marepiajiid y BUPOOHUIHMX 00poOKa MaTepianiB; XIMiKO-
mpoIriecax Ta KepyBaTH ix TepMiuHa 00poOKa MaTepialis;
BJIACTUBOCTSIMHU BHCOKOCHEPTreTUYHA MTOBEPXHEBA

00poOKa maTepiaiis;
MOBEPXHEBE 3MILIHEHHS METAJIIB
1 CIJIABIB IIJIIXOM
MOBEPXHEBOTO IIACTUYHOTO
nedhopMyBaHHS

5 TEMATUYHUA IIJIAH TA PO3MNOJLI OBCATY YACY 3A
BUJIAMU HABYAJIBHUX 3AHATDH

TemaTnuHuil maH Ta PO3MOALT OOCATY Yacy 3a BHIaMU HaBYAJIbHUX 3aHATH
JUIsl AeHHOT (h)OpMU HAaBYaHHS HaBeAeHUM y Tabsmi S.1.

OOcAr ayauTopHUX 3aHTh (JIEKIiHI, MpaKTUYHI/CeMiHAPCHKI, JabopaTopHi)
IUIsl Be4ipHbOi (hopMH HaBuaHHs cTaHOBUTH S50 %, a as 3a0uHoi — 25 % Big oOcAry
BIIMOBIAHUX 3aHATh JEHHOI (Qopmu. 3aradbHU 0O0CAT TOAWH Ha 3aCBOEHHS
3anumaeTscss He3MIHHUM (150), ToMy 00car camocTiitHOi poboTu s nux (opm
HABUYaHHS 32 BUJaMH 3aHATH BIATIOBITHO 301IBITY€E€THCS.




Tabmuis 5.1 — TemaTuyHuid MIaH Ta PO3MOALT OOCATY Yacy 3a BHJAAMH
HAaBYAJIBHUX 3aHATH 3 AUCHMIUIIHU «TeHmeHIii pO3BUTKY TEXHOJOTIH TEpMIYHOI,
XIMIKO-TEpPMIYHOI,
MaTepiaiB» AJs IeHHOT (JOPMU HaBUAHHS

TEPMOMEXaHIYHOI OOpOOKM 1 TMOBEPXHEBOTO

3MILHEHHS

ugp
(APH)

Kypcn,
YBEPTI

No 3/

Bunu, TemaTtrika HaBUaIbHHUX 3aHSATH,
mudpyu Ta 3MICT Pe3yIbTaTIB HABUAHHS 32
JTUCLIUILIIHOIO

OOcsr, TOAUHHA

@)
e

@)

)

(%)

4

6

[1P8-1,
T1P9-2

2xypc, 1 uBepTh, 8+1 THXKHIB

Jlekmii

Konnenmii TtepmiuyHoi 00poOku MeTamiB Ta
criaBiB. Kimacudikarrist BuiB TepMigaHOT 0OpOOKH.
["'omorenizyrounii Bianan. JJopexpucranizaiiiauii
1 pekpucTaizamiiauii Bignai. Bignan ¢ ga3zoBoro
nepekpuctamasaiietro. l'aptyBanHs. Biamyck T4
cTapiHHs. 3MiHa CTPYKTYpH 1 BJIACTUBOCTEH
METaJIeBUX MaTepiajgiB B pe3yJbTaTi oOIleparliil
TEPMIYHOI 0OPOOKHU

Jiarpama ctany Fe-C sik xoHIenTyanbHa OCHOBA
TEpPMIUYHOI OOPOOKHM 3aji30-BYTJICLIEBUX CILIABIB.
TeopeTnuHi OCHOBM TEpMIYHOI OOPOOKH 3aii30-
ByrjeneBux cruiaBiB. CTPYyKTypHI CKJIaJ0BI B
cucremi  Fe-C.  Jludysiline  nepeTBOpeHHS
aycteHity. [Iporec 130TepMiYHOTO TIEPETBOPEHHS
aycteHiTy. ['apTyBaHHs cTaneil. MapTeHcUTHE
(6e3mudy3iiine) mepeTBOpeHHs B cTaysIX. Biamyck|
crajei, ctaaii nporecy. beliHiTHE MepeTBOPEeHHS
B CTaJIsIX

CydacHuil CTaH pPO3BUTKY TEpPMIUHOI OOpOOKHU
ctasieil. OCHOBHI BUJIU TepMIYHOI 0OpOOKH CTai.
Binman, Hopmamizaiis, TapTyBaHHS, BIIIYCK.
CtpykTypa 1 BIACTUBOCTI CTaJled MICHS PI3HUX
BUJIIB TepMiuHOT 00poOku. BB mapamerpis
pEeXKMMY TEPMIYHOI OOpOOKM Ha  TpOIECH
CTPYKTYPOYTBOPEHHS CTaJIeH

HaykoBi mpoOjemMu Ta 3aBJaHHS TEXHOJIOT1H
TepMidHOi 00poOku. CywacHe oOJagHAHHS IS
BiJnaxy, HOpMali3alii, TapTyBaHHA, BIAMYCKY Ta|
IHIIMX BHJIIB TEepMiuyHOi OOpoOKM cTameil 1
cruiaBiB. HarpiBanHs B 3aXMCHUX CEpEIOBHUINAX 1
Bakyymi. Jlepexktn tepmiuHOi 0OpoOKHM 1 iX
MIHIMI3a1is

ﬁ “ | ayauT.

23

5|~ | pazom

[IpakTH4H1/ceMiHAPCHKI 3aHSITTS

16

16

32




4

I1P8-1,
[1P9-2

Jliarpama ctany Fe-C sik xoHIeNTyanbHa OCHOBA
TEXHOJIOT1A TepMIYHOi Ta KOMOIHOBaHOI 0OPOOKH
3aJ1130-BYTJICIICBUX CILIaBIB

MeTomomoriss  TOCTIKEHb MIKPOCTPYKTYpH Ta
MEXaHIYHUX BJIACTUBOCTEN CTaJeH

Mertopgosoris JIOCHIIKEHb MIKPOCTPYKTYpH T4
MEXaHIYHHMX BJIACTHBOCTEN YaBYHIB

MeTomomoriss  TOCTIPKEHb MIKPOCTPYKTYpH Ta
MEXAHIYHUX BJIACTUBOCTEH MI1IHUX Ta|
AJIIOMIHIEBUX CIUJIABIB

[1P10-3

2Kypc, 2 4BepTh, 6+1 THKHIB

Jlekmii

CydacHuid CcTaH PO3BUTKY TEPMOMEXaHIYHO]
00poOku MatepiamiB. HusbkoTeMmiiepatypHa Ta|
BHUCOKOTEMIIEpaTypHa TepMOMeXaHiuyHa 00poOKa
metaniB. [lomepenHss TepmoMexaHiuHa 0OpoOKa.
3MiHa CTPYKTypH 1 BJIAcCTHBOCTEH METaliB B
pe3ybTaTi TEPMOMEXAHIYHOT 00poOKH.
TepmomexaHiuHa oOpoOka JTUCTIEPCHO-
TBEpAIIOUNX cIUiaBiB TepMomexaHiyHa 0OpoOKa)
crajeu

CyyacHuil CTaH pO3BUTKY XIMIKO-TEPMIYHO]
00poOku MmartepianiB. Crpykrypa Audy3iidHUX
mIapiB, B3a€EMO3B'SI30K 3  JiarpaMmol0  CTaHy.
PizHOBUIM XIMIKO-TEpMIYHOT 00poOKH
MaTepiais. IlemeHTanis, a30TyBaHHS,
HiTpouemeHTaiiss. bopyBannsa, cynbginyBaHHS,
CUITILIIFOBAHHSI. Hudysiitna MeTasi3a1is.
AJITyBaHHS, XpOMYBaHHS

InHoOBaIIiiHI 3aBIaHHA Ta 3aCTOCYBaHHS
BUCOKOCHEPTeTUYHOI  IMOBEPXHEBOI  0OPOOKH

MaTtepiaiB. IToBepxHeBe rapTyBaHHS.
[ToBepxHeBe seryBanHs. Tepmiuna oOpoOka mpu
Ta3epHOMY Ta €JIEKTPOHHO-TIPOMEHEBOMY|

HarpiBanHi. MoaudikyBaHHSI MOBEPXHEBUX IIIAPIB
METaJeBUX MaTepialiB 3a JOMOMOTOI 10HHO]
immtantanii.  [lmazmoBa  oOpoOka.  3MmiHH
CTPYKTYpH 1 BIACTUBOCTEH MarepiajiB B
pe3ynbTaTi BHCOKOCHEPTE€THYHUX BUJIIB
MOBEPXHEBOI 0OpOOKM MaTepiaiiB

Konnemnmi Ta MpaKkTUYHA peaizaris
MMOBEPXHEBOI0 3MII[HEHHs] MeTajiB 1 CIUIaBiB
[IIIXOM TIOBEPXHEBOTO [UIACTUYHOTO

neopMyBaHHS. IToBepxHEeBUH HAKJICTI.

18

18

36




1 2 3 4 5 6 7
JpoboctpymeneBa o0pobdka. O6poOka poJuKkaMu
[IpakTuuHi/ceMiHAPChKI 3aHSITTS 12113 | 25
[1P10-3 1 [MeTonmomoriuni 3acaayd Ta IMpaKTUYHA peajizarlis
3MIIHIOI0YO0i TEPMIYHOI 00POOKH cTajei
2 |MetomonoriyHi 3acaay Ta MpakTUYHA peastizailis
3MILHIOIYOi TEPMIUYHOI OOpPOOKH aTFOMIHIEBHX
CIUIaBIB
3 [MeTono0T14HI 3acaay XIMIKO-TEPMIYHOT
00pOoOKHM CcTaJIel Y MallIMHOOY AyBaHHI1
KoHTposbHi 3ax0au 5
KoHTpoIb Pasom aynuropne HaBuanns  70] 70| 150
i ICYMKOBHUH, Jlexmii 42| 41| 83
4BEPTI [Ipaxktuuni/cemiHapcebki 3ausaTTsy 28| 29| 57
ICITUT | 3aJTiK JlabopaTopHi 3aHATTS
6 1 KonTtpomaphi 3axonu 10
6 SABJAHHS JIUISI CAMOCTIMHOI POBOTH

OcHOBHI 3aBIaHHs JUIsl CAMOCTIMHOT pOOOTH TaKi:
1) nonepenne ompaitoBaHHS 1HQOPMAIIITHOTO 3a0€3MEYeHHSIM 32 KOXXKHUM

MOJyJIEM (TEMOIO);
2) miaroToBKa

a0 IIOTO4YHOI'O KOHTPOJIIO — pOBB,HSaHHH

CaMOKOHTPOJIIO 32 KOKHOIO TEMOIO;
3) BUKOHAHHS 1HAWBIYyaJIbHOTO 3aBIaHHS;
4) mMAroTOBKa A0 3aXUCTY 1HAWBIIYAIILHOTO 3aBIaHHS;
5) mAroToBKa 0 MiJICYMKOBOTO KOHTPOJIIO.

6.1 KypcoBuii mpoekr

KypcoBuii npoekT He BUKOHY€ThCH.

6.2 InauBinyanbHi 3aBIaHHS

[HauBiAyanbHI 3aBJaHHS HE BUKOHYIOTHCS.

7 OHIHIOBAHHA PE3YJIBTATIB HABYAHHSA

Ceprtudikarris

3aBJdaHb

JIOCSTHEHb 3700yBauiB BHUIIOT OCBITH 3IMCHIOETHCS 3a
JOTIOMOTOI0 TIPO30PHUX TMPOICAYpP, IO IPYHTYIOTHCS HAa 00 €KTUBHUX KPHUTEPIAX




BianoBigHO 110 [lonoxkenHs yHiBepcurtety «IIpo oliHIOBaHHS pe3yJibTaTiB HaBUYAHHS
3100yBadiB BUIIO1 OCBITI».

JlocarHyTuii  piBeHb  KOMIIETEHTHOCTEHl  BIZHOCHO  OYIKyBaHUX, IO
imeHTH(IKOBAaHUH MMiJT 9Yac KOHTPOJIBHHUX 3aXOJIiB, BIIOOpakae pealbHUN Pe3ysIbTat
HaBYaHH 37100yBaya 3a JUCLHUILIIHOIO.

7.1 Hlxamn

OuiHOBaHHS HaBYAJIBHUX JOCSATHEHb 3700yBauiB BuUIOi ocBiTH HTY «IIT»
3MIMCHIOETBCS 3a pelTuHroBoro (100-0anbHOI0) Ta KOHBEPTAILINWHOIO IIKaJIaMHU.
OcrtanHs HeoOxigHa (3a OQiIiHOI BIJICYTHICTIO HAI[lIOHAJIBHOI IIKadu) JJIs
KOHBepTarlli (mepeBeeHHs) OIIIHOK 3700yBayiB BHUIIOI OCBITH PI3HUX 3aKJIaaiB
(Tabmuns 7.1).

Tabmuus 7.1 — Hlkanu oriHIOBaHHS HABYAIBHUX JTOCATHEHB 37/00yBaviB BUIIOT
oceitht HTY «JII1»

Pelitunrona IHCcTHTYIIHA
90...100 BiaMiHHO / Excellent
75...89 nobpe / Good
60...74 3a10BUIBHO / Satisfactory
0...59 He3anoBUIbHO / Fail

Kpeautu HaBuanbHOI IUCHUIUIIHA 3apaxOBYEThCS, SKIIO 3100yBay BHUIIO]
OCBITHM OTpHUMaB IMIJCYMKOBY OILIHKY He MeHme 60-tu OaniB. Hmkua orminka
BBAXKAETHCS aKaJIEMIYHOIO 3a00pPTOBAHICTIO, IO MiJJIsIra€e JKBiAawii BIAMNOBIAHO 10
[TonoxxeHHs mpo opranizaiiito ocBiTHboro npouecy HTY «IID».

7.2 3acobu Ta npoueaypu

3MicT 3ac001B AIarHOCTHUKHU CHPSIMOBAHO HAa KOHTPOJb PiBHA CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlii, aBTOHOMHOCTI Ta BIJAMOBIIAJILHOCTI 3100yBaya 3a
BuMoramu  9-ro  kBamidikamiinoro piBus  HPK mig  wac  ngemoHcTparii
peraaMeHTOBaHUX poO0YOI0 MPOrPaMOI0 Pe3yIbTaTiB HABYAHHS.

3100yBay Ha KOHTPOJBHUX 3aX0JlaX Ma€ BUKOHYBAaTH 3aBJaHHS, OpPI€EHTOBaHI
BUKIIFOYHO Ha J€MOHCTPALII0 TUCIUIUTIHAPHUX PE3yJIbTATiB HaBYaHHS (Po3aii 4).

3acobu [1arHOCTHKHM, M0 HaJaloThCsA 3700yBayaM BHUIIOI OCBITH Ha
KOHTPOJIbHUX 3aX0JlaX Yy BHIJISAI 3aBJaHb JJIS TOTOYHOTO Ta MIJACYMKOBOTO
KOHTPOJTIO, (OPMYIOTHCS IIJISIXOM KOHKpETH3alii BUXIAHMX J@aHUX Ta CIOCO0Y
JEMOHCTpAIii TUCHUTITIIHAPHUX PE3yIbTaTiB HABUAHHSI.

3acobu M1arHOCTUKHM (KOHTPOJIBHI 3aBJaHHS) JJIsI IOTOYHOTO Ta I1JICYMKOBOTO
KOHTPOJIIO TUCIUILIIHU 3aTBEPKYIOTHCS Kaeaporo.

Buau 3aco0iB MiarHOCTUKM Ta TPOILEAYp OINHIOBAHHS IS IMOTOYHOTO Ta
1JICYMKOBOTO KOHTPOJIIO JUCHUIUIIHU MOJaHO y Tabmwmili 7.2.

10



Tabmui 7.2 — 3acobu 11arHOCTUKH Ta MPOIIEAYPHU OIlIHFOBAHHS

[IOTOYHMI KOHTPOJIb IJICYMKOBUM KOHTPOJIb
HaBuAIbHE 3acoou npoLeypH ' 3acoou npoLeypH
3aHATTS | JIarHOCTHUKH JIarHOCTUKH
JIEKIIT KOHTPOJIbHI BUKOHAHHS BU3HAYECHHS
3aBJaHHA 38 |3aBIaHHA I Jac CEPEIHBO3BAXKEHOTO
KOYKHOIO JIEKIIIH pe3yabTaTy MOTOYHUX
TEMOIO KOHTPOJTIB;
MPaKTHUYHI| KOHTPOJIbHI BUKOHAHHS
3aBIaHHA 3a 3aBHaHp mig yac |KoMmiuiekcHa |BukoHaHHs KKP mifg
KO>KHOIO MPAKTUIHUX KOHTPOJIbHA |4Yac €K3aMEeHy 3a
TEMOIO 3aHATD pobota OaxxaHHSM 3100yBava
abo BUKOHAHHS (KKP)
1HMBITyaJIbHE |3aBaaHb II1]] 4ac
3aBaHH CaMOCTIHHOT
poboTH

[lin Yac MOTOYHOrO KOHTPOJIO JICKIIMHI 3aHATTS OIIHIOIOTHCS IIJISAXOM
BU3HAYEHHS SKOCTI BUKOHAHHS KOHTPOJIBHUX KOHKPETU30BAHUX 3aBlaHb. [IpakTudH1
3aHATTS OIIIHIOIOTHCA SKICTIO BUKOHAHHS KOHTPOJBHOTO a00 1HWBIIYyajJbHOTO
3aBaHHS.

SIK110 3MICT MEBHOTO BUJY 3aHATH MIAMOPSIAKOBAHO JACKIJIBKOM JIECKPUIITOPaM,
TO IHTErpajibHEe 3HAYCHHS OI[IHKM MOXKE€ BHW3HAYATUCS 3 YpaxyBaHHSIM BaroBUX
KOoe(DIIiEHTIB, IO BCTAHOBITIOIOTHCS BUKJIA/IaYEM.

3a HagBHOCTI PpIBHS pe3yJbTaTiB MOTOYHUX KOHTPOJIB 3 YCIX BHIIB
HaBYAJIbHUX 3aHATH HE MeHIe 60 OaiiB, MiJICYMKOBUM KOHTPOJIb 3A1HCHIOEThCS 0€3
y4acTi 37100yBaya IIISXOM BH3HAUCHHSI CEPEIHBO3BAKEHOT'O 3HAYCHHSI MOTOYHMX
OLIHOK.

HesanexxHo Bij pe3ysbTaTiB MOTOYHOT'O KOHTPOIIO KOXKEH 3/100yBay BHUIIOT
OCBITH TI1J] Yac ek3aMeHy Mmae npaBo BukoHyBatu KKP, sika MicTuUTh 3aBmaHHS, 110
OXOILTIOIOTh KJIFOYOBI JUCHUILTIHAPHI Pe3yIbTaTH HaBYAHHS.

KinbkicTh KOHKpeTH30BaHuX 3aBaaHb KKP nmoBuHHa BiAMOBIATH BiABEICHOMY
yacy Ha BukoHaHHsS. Kinbkicte BapianTiB KKP mae 3abe3neuntn iHauBITyami3aIito
3aBaHHS.

3nauenHs oriHku 3a BuKOHaHHA KKP Bu3HawaeTbest cepeqHbOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETU30BaHUX 3aBAaHb) 1 € OCTATOYHHUM.

[arerpansue 3HaueHHs omiHkd BUKOHaHHS KKP Moxe Busnauatucs 3
ypaxyBaHHSIM BaroBUX KOEQIIIE€HTIB, 110 BCTAHOBIIOETHCS Kaeaporo sl KOKHOTO
neckpunropa HPK.

7.3 Kpurepii

PeanbHi pe3ynbTrat HaBYaHHS 3/100yBaya BHINOI OCBITH 1IEHTU(IKYIOThCS Ta
BUMIPIOIOTHCS BIIHOCHO OYIKYBAaHHMX ITiJl YaC KOHTPOJBHHUX 3aXOJIB 3a JIOIOMOI'OI0
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KPUTEPIiB, 0 OMKUCYIOTH JIii 3100yBava BUILIOT OCBITH ISl JEMOHCTpAIlli TOCSITHEHHS
pe3yIbTaTiB HABYAHHS.

Jlis OILHIOBaHHS BUKOHAHHS KOHTPOJBHUX 3aBJaHb MiJ dYac I[OTOYHOTO
KOHTPOJIIO JIEKIIMHUX 1 MPAaKTHUYHUX 3aHATh B SIKOCTI KPUTEPis BUKOPHUCTOBYETHCS
KOe(ILIEHT 3aCBOEHHS, III0 ABTOMATUYHO aJIaNTy€ MOKA3HUK OIIHKU 10 PEHTHHIOBOT
KK

0; =100 a/m,

7€ @ — YHUCIIO TPaBWIBHUX BIAMOBIZAEH a00 BUKOHAHMX CYTTEBUX OIEparliil
BIJIMOBIJTHO /IO €TAJIOHY PIMICHHS; /1 — 3arajbHa KIUIbKICTh 3amUTaHb ab0 CYTTEBUX
oTiepalliii eTaJoHy.

[nauBinyanpHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIBHI POOOTH OIIHIOIOTHCS
EKCIIEPTHO 3a JOTIOMOTOK KPHTEpIiB, 10 XapaKTEPHU3YIOTh CIIBBIIHOIICHHS BUMOT
JI0 PIBHSI KOMIIETEHTHOCTEH 1 MOKA3HUKIB OI[IHKH 332 PEHTUHIOBOIO IIKAJIOO.

3MICT KpUTEPIiB CIUPAETHCS HA KOMIIETEHTHICTHI XapaKTEePUCTUKHU, BU3HAYECH]
HPK nns piBHs nokTopa dinocodii Buioi ocsitu (mojganHo y tabdmui 7.3).

[HTeTpaslbHA KOMIIETEHTHICTP — 3JIaTHICTh PO3B’SI3yBaTH  KOMILUICKCHI
npoOJieMH B rairy3i mpodeciiHoi Ta/abo J0CIIHUIIbKO-IHHOBAIIMHOT A1SJILHOCTI, 1110
nepeadavae TIMOOKE IEPEOCMHUCIICHHS HAsIBHUX Ta CTBOPEHHS HOBUX IUIICHUX 3HAHD
Ta/a00 mpodeciiftHOT TPAKTHUKH.

Tabmuns 7.3 — 3aranpHi KpuTepii JOCSITHEHHS pe3yJbTaTiB HaBYaHHS Uil 9-ro
kBauiikariitHoro piBus 3a HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKaLii, aBTOHOMHOCTI Ta | [lokazHuk

Heckpuntopu HPK . . . .
BimoBinajabHOCTI OI[iHKHU
3nannsn

* HallO1IbII TIepeIoBl  |BiAMOBiAb BiIMiHHA — MIPaBWJIbHA, OOTPYHTOBAHA, 95-100

KOHIIENITYaJIbHI Ta OCMHMCJICHA.

METOOJIOTIYHI 3HAHHA B|XapaKTepU3ye HasBHICTh:

rajxy3i HayKOBO- - CIemiali30BaHUX KOHIIENTYaJIbHUX 3HaHb HA PIBHI

nociigHo1 Ta/abo HOBITHIX JOCSTHEHD;

npodeciifHOl AiSIBHOCTI |- KPUTUYHE OCMUCIICHHS Mpo0JieM Yy HaBYaHH1 Ta/abo
1 Ha MeXI1 IpeIMETHUX |[podeciitHil TiSITHHOCTI Ta HAa MEXI1 MPEIMETHUX Tay3ei
rajxyseu

Biamosiae MicTUTH HErpyOi MOMHIIKH 200 OIMCKU 90-94
BinmoBine npaBuiibHA, aje Ma€ MMeBHI HETOYHOCTI 85-89
BinmoBias mpaBuibHA, ale Ma€ IEBHI HETOYHOCTI U 80-84
HEJI0OCTaTHhO OOTPYHTOBAHA

Bianosiae npaBuiIbHa, aje Mae eBHI HETOYHOCTI, 74-79
HEIOCTaTHLO OOIPYHTOBAHA Ta OCMHCJICHA

Binnosine ¢pparmenTapHa 70-73
BiamoBiae 1eMOHCTPY€E HEUITKI ySIBICHHS 3100yBaya mpo 65-69

00’€KT BUBUEHHS
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Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI Ta

IToxa3Huk

Jeckpuntopun HPK . . . .
BiImoBizaabHOCTI OIIHKH
PiBeHb 3HaHBb MIHIMAJIBHO 3310BLILHUN 60-64
PiBeHb 3HAHb HE3aOBIILHUMN <60
Yminna

* KpUTHYHUH aHai3, BinmoBine XapakTepu3ye yMiHHS: 95-100

OIlIHKA 1 CHHTE3 HOBUX |- BHSBJISTH IIPOOJIEMHU;

Ta CKJIAJHUX 1/1eH; - (opMyIIOBaTH TiNOTE3H;

* po3po0JIeHHS Ta - MPOBAIUTH IHHOBAIIWHY JISUTBHOCTD;

peaiizallis IpOEKTiB, |- IHTErpyBaTH 3HAHHS;

BKJTIOYAIOYH BIIACHI - OHOBIIIOBATH 3HAHHS,

TOCIIJKEHHS, SIKi Tal0Th|- PO3B’s3yBaTH NpoOIeMu;

MOYKJIUBICTH - TMPOBAIUTH IHHOBAIIWHY JISUTBHOCTD;

MEPEOCMUCIIUTH HAsIBHE |- TMPOBAJAUTH HAYKOBY JisSUTbHICTD

Ta CTBOPUTH HOBE

[iITiCHE 3HAHHS Ta/a00 . . .

o . |BinmoBiap XapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B 90-94

npodeciiHy IpaKTUKY 1 VR ;

03B A3AHHA SHATYIIAX NPaKTUYHIA AiSUTHOCTI 3 HETPYOUMHU TIOMHIIKAMU

COIL[ialIbHKX, HAYKOBHX, |BiANOBiAb XapaKTepU3y€e yMIHHS 3aCTOCOBYBAaTH 3HAHHS B 85-89

KyJIbTYPHUX, ETMYHUAX |IPAKTHYHIN JisJIBHOCTI, aJe Ma€e NEBHI HETOYHOCTI IPU

Ta IHIIUX TPoOIeM peasizalii oJHiel BUMOTH
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B 80-84
NpPaKTUYHINA AISUTBHOCTI, ajle Ma€ NMEBHI HETOUYHOCTI IpU
peaizailii JBOX BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBAaTH 3HAHHS B 74-79
NpPaKTUYHINA AISUTBHOCTI, ajle Ma€ MEBHI HETOYHOCTI IpU
peaizailii TpbOX BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B 70-73
NpPaKTUYHIN AISUTBHOCTI, ajle Ma€ NMEeBHI HETOYHOCTI IpU
peaizaiii Y0OTHPOX BUMOT
BianoBife XapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B 65-69
NpaKTUYHINA AISUTBHOCTI IPU BUKOHAHHI 3aB/IaHb 3a 3pa3KoM
BinnoBine XapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS MIPH 60-64
BUKOHAHHI 3aBJJaHb 32 3pa3KoM, ajie 3 HETOYHOCTSIMHU
PiBeHb yMiHb HE3aIOBLILHUIA <60

Komynixkayisn
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Jeckpuntopun HPK

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

IToxa3Huk
OIIIHKH

* 3CIIJIKYBaHHS B
11aJIOTOBOMY PEXKHMI 3
[IIUPOKOIO HAYKOBOKO
CHUIBHOTOIO Ta
TPOMAJICHKICTIO B
MEeBHIH ramy3i HayKOBOi
Ta/abo npodeciitHoi
TISIIBHOCTI

3po3yMuTicTh BiAmoBiai (momosiai). Mosa:

MPAaBUIIBHA;

YHCTa;

- sCHa;

- TOYHA;

JIOT14HA;

- BHUpa3Ha;

- JIaKOHIYHA.

KomyHnikariiina ctpaTeris:

- TIOCHIJOBHUH 1 HECYNEPEWINBUN PO3BUTOK TyMKH;

- HasBHICTb JIOTIYHUX BJIACHHUX CY/’KCHb;,

- J0opedHa apryMeHTallii Ta i BiAMOBIIHICTh BiJICTOIOBAaHHM
TIOJIOXKCHHSIM;

- TpaBWIbHA CTPYKTYpa BIAMOBiAL (HOMOBII);

- TMPaBWIBHICTH BIATIOBIICH HA 3aITUTAHHS,

- J0opedHa TeXHiKa BIAMOBIEH Ha 3alIUTaHHS,

- 3aTHICTh POOMTH BUCHOBKH Ta ()OPMYITIOBATH
MPOTO3UIIIT;

- BHUKOPHCTAHHS 1HO3EMHUX MOB y NMpodeciiiHii MIsITbHOCTI

95-100

JlocTaTHst 3p03yMiTICTh BIAMOBII (JIOMTOBII) Ta TOpeYHA
KOMYHIKalliifHa CTpaTeris 3 He3HAaUHUMU XHOaMHu

90-94

JloOpa 3po3yMiNicTh BiAMOBIAI (IOMOBI/II) Ta JOpEYHA
KOMYHIKaIliifHa CTpaTeris (CyMapHO HE peai30BaHO TPH
BHUMOTH)

85-89

JloOpa 3po3yMiNicTh BiAMOBIII (IOMOBI/II) Ta JOpEYHA
KOMYHIKaIlifHa CTpaTeris (CyMapHO HE Peai30BaHO YOTUPH
BHUMOTH)

80-84

Jlo6pa 3po3yMITICTh BiMOBIII (AOTMOBIII) Ta JOPEYHA
KOMYHIKalliifHa cTpaTeris (CyMapHO He pealli3oBaHo 11’ ATh
BHUMOT)

74-79

3a/10BUIbHA 3PO3YMUTICTh BIATOBIAL (IOMIOBII) Ta TOpeYHa
KOMYHiKalliiiHa cTpaTeris (CyMapHO He peali3oBaHO CiM
BHUMOT)

70-73

3a/10BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOTIOBIII) Ta
KOMYHIKalliifHa cTparerid 3 Xubamu (CyMapHO He
peaizoBaHoO JEB’SITh BUMOT)

65-69

3a/0BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOTIOBIII) Ta
KOMYHIKalliifHa cTparerid 3 Xubamu (CyMapHO HE
peamizoBano 10 Bumor)

60-64

PiBen» KOMyHiKaIlil HE3aJOBITLHUN

<60

Aemonomnuicms ma 6ionoeioaibHicms
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Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI Ta

IToxa3Huk

Jeckpuntopun HPK . . . .
BiamoBigaabHOCTI OLIHKH
* IHIIFOBAHHSA BigMinHe BOJIOAIHHS KOMIIETEHIISIMU: 95-100
1HHOBAIIIHHUX - BUKOPHUCTAHHS MPUHIIMITIB Ta METO/IIB OpraHizamii
KOMILUIEKCHUX MPOEKTIB, |TISITbHOCTI KOMaHIH;
7TiIepCTBO Ta IIOBHA - e(eKTUBHHUN PO3MO/1T MOBHOBAXEHB B CTPYKTYpI1
ABTOHOMHICTH I1iJT Yac IX [KOMaH/IH;
peaiizarii; - TiATpUMKA BPIBHOBAXXCHUX CTOCYHKIB 3 WICHAMU KOMaHIH
* coliajgbpHa (BIAMOBIAABHICTH 32 B3AEMOBITHOCHHH );
B1IIOB1AAIGHICTE 3a - CTPECOBUTPHUBAIICTH;
PE3yJIbTATH NPUHAHATTSA |- CaMOPETYJIAIis;
CTpaTEriuHuX pillleHb; |- TPYJAOBA aKTUBHICTH B EKCTPEMAIbHUX CUTYAIISIX;
* 3JIaTHICTH - BHCOKHH piBEHb OCOOMCTOTO CTaBJICHHS JI0 CIIPABH;
CaMOpO3BUBATHUCS 1 - BOJIOIIHHSA BCiMa BHAAMM HaBYaJILHOI JiSJIBHOCTI;
CaMOBJIOCKOHAJTIOBATHCS |- HAJICKHUH PiBeHb (DyHIaMEHTAIbHUX 3HAHb;
[IPOTATOM KUTTS, - HaJeXHUH piBeHb CPOPMOBAHOCTI 3aralbHOHABYAIBHUX
BIIIIOBITAJIBHICTE 3a YMIHb 1 HABUYOK
HaBYAHHS 1HIINX YIIeBHEHE BOJIOMIHHS KOMIIETEHI[ISIMU aBTOHOMHOCTI Ta 90-94
BIJIIIOBINAJIGHOCTI 3 HE3HAYHNMHU XHOaMU
JloOpe BOOAIHHS KOMIETEHIIISIMH aBTOHOMHOCTI Ta 85-89
BIJIMOB1JIAJILHOCTI (HE peasi3oBaHO JBl1 BUMOTH)
JloOpe BOJIOIHHS KOMIIETEHI[IIMA aBTOHOMHOCTI Ta 80-84
BiJIOBIAAJILHOCTI (HE peari30BaHO TPH BHMOTH)
JloOpe BOJIOIHHS KOMIIETSHI[IIMA aBTOHOMHOCTI Ta 74-79
BiJIOBIAILHOCTI (HE peali30oBaHO YOTUPHU BHMOTH)
3a10BUILHE BOJIOMIHHSA KOMIIETEHIIIMU aBTOHOMHOCTI Ta 70-73
BIJIMOB1IAJILHOCTI (HE peasi3oBaHO I’ SITh BUMOT)
3a10BUILHE BOJIOMIHHSA KOMIIETEHI[IIMU aBTOHOMHOCTI Ta 65-69
BIJIMOB1IAJILHOCTI (HE peaTi30BaHO NIICTh BUMOT)
3a10BUILHE BOJIOMIHHSA KOMIIETEHI[IIMU aBTOHOMHOCTI Ta 60-64
BIJIMOB1IAJILHOCTI (piBeHBb (hparMEHTAPHUI )
PiBeHb aBTOHOMHOCTI Ta BiAMIOBITAJILHOCTI HE3aJOBIIbHUM <60

8 IHCTPYMEHTMU, OBJIA/THAHHSA TA ITPOT'PAMHE 3ABE3ITEYEHHSA

TexHiyHl 3aco0M HAaBYAHHS:
— MyJIbTUMEIIHE 00J1aTHAHHS;

— MIepCOHaJIbHI

KOMIIT I0TEPH;

— mporpamMHe 3a0e3nedyeHHs AutoDesk, Delcam;
— pentrenodayopecueHTHul criekrpomeTp-anamizatop CEP-01 ElvaXPlus;
— mikpockonu ontuadi HEO®OT-2, MUM-6, MUM-7, MUM-§;
— tBepaomipu TK, TK-2, TK-2M, TIHI-2;

— mikpoteepaoMipu [IMT-3;

— miu mydensaa MII-2YM;

— Jlucranmiitna rarpopma MOODL.
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9 PEKOMEH/OBAHI JI)KEPEJIA IHOOPMAIIII
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2) Jlsmenko b. A. IloBepxHocTHOe ympouHeHue 3yOuaTeix komnec / b. A.
JIsmuenko u np. — Kuposorpan: KO/, 2015. — 183 c.

3) Bonokymmu B. ®@. MetamnoBenaenue u repmudeckas oopadorka / B. @.
BonokymmH. — Bunnuna: Kaura-Bera, 2011. — 462 c.
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HaBuanrHe BugaHas

POBOYA ITPOI'PAMA HABYAJIbHOI JIUCIATIJIIHA
«TenaeHIli po3BUTKY TEXHOJIOT1H TEPMIUHOI, XIMIKO-TEPMIYHO1, TEPMOMEXaHIYHOT
00pOOKHM 1 MOBEPXHEBOTO 3MIITHEHHS MaTepiajliBy
1151 fokTopa ¢inocodii cremianbHocTi 132 Martepiano3HaBCTBO

Bupnano
y HamionanbHOMY TeXHIYHOMY yHIBEpCHUTETI «/[HITPOBCHKA MOMITEXHIKa
CaigonrBo mpo BHeceHHs /10 JlepkaBHoro peectpy JIK Ne 1842 Bix 11.06.2004
49005, m. Ininpo, mpoct. Jmutpa SABopHuiekoro, 19



