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PoGoua mporpama HaB4anbHOT AUCHUIUTIHK «TeXHOJOTISI BHpPOOHUIITBA Ta
00poOKM MaTtepiaiBy s OakanaBpa cremiaabHocTi 132 Matepiano3nasctBo / Harir.
TE€XH. YH-T. «JIHIIpOBChbKA MOJIITEXHIKa», Kad. TEXHOJIOTiM MamuHOOYIyBaHHS Ta
marepiano3HaBctBa. — 1. : HTY «/III», 2021. - 17 c.

Po3pobuuk(u) — Kozeuko B.A.

Pob6oua nporpama pernameHTye:

— METY IUCIUTUTIHU;

— IMCUMIUTIHAPHI ~ pe3yibTaTh  HaBYaHHS, C(OpPMOBaHI Ha  OCHOBI
TpaHcopmMallii OUiKyBaHUX pPe3yJIbTaTIiB HABYaHHs OCBITHBOI POTpamy;

— 0a30B1 JUCIHILIIHY,

— 00csr 1 po3nojaut 3a popMaMH OpraHizaliiii OCBITHROTO MIPOIIECY Ta BUIAAMU
HaBYAJILHUX 3aHSITH;

— Iporpamy JUCIMIUTIHN (TeMAaTHIHUH IJ1aH 32 BUAaMH HAaBYAIBHUX 3aHSTH);

— @JTOPUTM OIIIHIOBAHHS PIBHS JIOCSATHEHHS JUCIUIUIIHAPHUX PE3yJIbTaTiB
HaBYaHHA (IIIKaJU, 3aCO0H, TIPOIIEAYPH Ta KPUTEPIi OLIIHIOBAHHS);

— IHCTpYMEHTH, 00JIa/IHaHHS Ta MPOTrpaMHe 3a0e3MeUeHHS;

— PEeKOMEHI0BaHi JKepena iHopMartii.

Po6oua nporpama mpusHayueHa Jijis peasizaiii KOMIETEeHTHICHOTO MiIX0Ty il
yac IUIaHyBaHHS OCBITHBOTO TMPOIECY, BUKIANAHHS JUCIUIUIIHH, ITiJTOTOBKH
3100yBaviB BHUIIOi OCBITH [0 KOHTPOJBHUX 3aXOMAIB, KOHTPOJIIO MPOBAKCHHS
OCBITHBOI [ISJIBHOCTI, BHYTPIIIHBOTO Ta 30BHINIHBOTO KOHTPOJIIO 3a0€3MEUEHHS
SIKOCT1 BHIIIOi OCBITH, aKpeUTAallli OCBITHIX IIPOTpaM y MeXax CIeliaIbHOCTI.

PoGoua mporpama Oynae B mpuroai ais (GopMyBaHHS 3MICTY MiJBUILCHHS
KkBai(ikallii HayKOBO-TI€JaroOT1YHUX MPalliBHUKIB Kadelp YHIBEPCUTETY.

[ToropkeHO pIlIEHHSIM HAYKOBO-METOJAMYHOI KOMICii 3a CIHeliadbHICTIO
132 MarepianosnaBctBo (rpoTokos Ne 5 Bix 30.07.2021).
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BCTYII

B ocBitHbO-ipodeciiiniit  mporpami  HTY «JlHINmpoBCchbKa  MOJIITEXHIKA»
cremianibHOCTI 132 Marepiano3HaBCTBO — 3AIMCHEHO  PO3IOIIT  MPOrpaMHUX
pe3yJbTaTiB HaBUYaHHS 3a OpraHi3aliiHUMU (popMaMu OCBITHBOTO TIPOIIECY. 30Kpema,
70 TUCIUTIIIHUA « TexXHOos0Tisl BUpOOHUIITBA Ta 0OPOOKHU MaTepiaidiB» BiHECEHI TaKl
pe3ynbTaTH HaBYAHHS:

[TP11 3xificHOBaTH TEXHOJOTIYHE 3a0€3MIeUeHHS BUTOTOBJICHHS MaTepialliB Ta BUPOOIB 3
HUX.

[1P7 YMiTu eKkcriepuMEeHTYBaTH Ta aHAJI3yBaTH JIaHI.

[1P12 3HaHHs TEXHIYHUX XapaKTEPUCTUK, YMOB POOOTH, 3aCTOCYBAHHS BUPOOHHUYOTO
obJsiaiHaHHS 111 00poOKK MaTepialliB Ta KOHTPOJbHO-BUMIPIOBAIBHUX MPUIIA/IIB.

ITP13 3HaHHsS OCHOBHUX IpyH MaTepiajiB Ta 3AaTHICTh OOIPYHTOBAHO 3/I1CHIOBATH X
BUOIp /17151 KOHKPETHOTO BUKOPUCTAHHS.

ITP10 3HaHHS OCHOBHMX TEXHOJIOT1M BUTOTOBJICHHS, 00pOOJICHHS, BUTIPOOYBaHHSI
MartepialiB Ta YMOB iX 3aCTOCYBaHHSI.

[TP14 Po3ymiTu Oy/10BY MeTalIeBUX, HEMETAJIEBUX, KOMIO3UIIIMHUX Ta PYyHKIIIOHAIBHUX
MaTepialiiB Ta OOMpaTH ONTUMAIbHI METOAU MOAUDIKAIIT IX BIACTUBOCTEH;
KBaJTi(pikOBaHO BUOMpPATH MaTepiau JJIsl BUPOOIB pi3HOTO MPU3HAUYEHHS.

[1P15 3naxoautu noTpibHY 1H(OPMALIIIO Y JIITepaTypi, KOHCYJIbTyBaTHCS 1
BUKOPHCTOBYBAaTH HAyKOBI 0a3u JaHUX Ta 1HIII BIAMOBIIHI JKepesna iHhopMallii 3 METOI0
JIETATHPHOTO BUBYEHHS 1 TOCTIPKCHHSI 1H)KCHEPHUX MTUTaHb BIAMOBITHO IO CTIETliami3allii.

Meta pucturuiind «TexHoJoriss BUpPOOHMIITBA Ta OOpOOKM MarepiaiiBy —
Mi3HAHHS TMPUPOAM 1 BJIACTUBOCTEM MarTepiayliB, OCHOB OJIepKaHHS MaTepiaiB,
TEXHOJOTii  (OPMOYTBOPEHHS  3aroTOBOK Ta  TEXHOJOTii  3BaplOBAILHOTO
BUPOOHUIITBA..

Peanizariist Mmetu Bumarae TpaHchopmMaliii IporpaMHUX pe3ysIbTaTiB HaBUaHHS
B JTUCUUILTIHAPHI, Ta BI01p 3MICTY HaBYAIbHOT JUCIUILIIHU 32 IIUM KPUTEPIEM.

1 TAJIY3b BUKOPUCTAHHA

PoGoua mporpama momuproeThcs Ha Kadenpu, SKUM TOPYYCHO BUKIIATAHHS
HABYAJIHHOT TUCIMIUTIHA HAKa30M PEKTOpA.

Po6oua mporpama npusHaveHa IS

— peanizamii KOMIETEeHTHICHOTO MiAXoay npu (opMyBaHHI CTPYKTypU Ta
3MICTY AUCIHUILIIHH;

— BHYTPILIHBOTO Ta 30BHIIIHHOTO KOHTPOJIIO SKOCT1 MIATOTOBKH (haxiBIiB;

— aKpeIUTaIlii OCBITHHOI MPOrPaMH 3a CHEIiaTbHICTIO.

Po6oua nporpama BCTaHOBITIOE:

— 00CsT Ta TEPMIHU BUKJIAJaHHS TUCIUIUIIHY;

— YMOBHI MMO3HAYEHHS MMPU BUKJIAJIaHH] TUCITUIUIIHU;

— OYIKyBaH1 AUCUUILTIHAPHI Pe3yJbTaTH HABUYAHHS;
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— TeMAaTUYHUI IJIaH Ta PO3MOILUT 00CSTy 3a BUAAMU HaBYAJIbHOI A1SUIBHOCTI,

— BUMOTH JI0 CTPYKTYPH 1 3MICTY 1HIMBIyaIbHUX 3aB/aHb;

— 3aBJIaHHS JIJIs CaMOCTiMHOT poOOTH 3/100yBaya;

— y3arajbHeH1 3aco0M M1arHOCTHKH, KPUTEpIi Ta MPOIEAypH OLIHIOBaHHS
HaBYAJIbHUX JIOCSATHEHD 3700yBayiB;

— CKJIaJl KOMIUIEKCY HaBYAIbHO-METOJAMYHOTO 3a0e3MeUYeHHs] HaBYAIbHOI
JTHACHMILIIHY;

— PEeKOMEHI0OBaHY JITEpaTypy.

2 OYIKYBAHI JUCHOUIIJITHAPHI PE3YJIbTATU HABYAHHSA
OuikyBaHi TUCHUIUTIHAPHI pe3yIbTaTh HAaBYaHHs HajaH1 y Tadbmui 2.1.

Tabmuug 2.1 — OuikyBaH1 JUCHUIUTIHAPHI pe3yJbTaTh HABYAHHS 3 JUCUUILUIIHU
«TexHosoriss BUpOOHUIITBA Ta OOPOOKH MaTepialiB»

3micT pe3yiabpTaTiB HaBuaHHs 3a | [Iudp |  3MicT AUCHUIITIHAPHUX

Hlugp OCBITHBOIO ITPOTPAMOIO (IPH) |pe3ynbrariB HaBuanHs (JIPH)
[IP11 [3miiicHrOBaTH TEXHOJIOTTYHE [TP11-1 BukopucToByBaTH METOIU
3a0e3Me4YeHHs] BUTOTOBJICHHS (byHIaMEHTANIbHUX HAYK JUIS
MarepialiB Ta BUPOOIB 3 HUX PO3B’sI3aHHS
3arajbHOTH)XEHEPHUX Ta
npodeciitHuX 3a1a4
[1P7 |YmiTu eKcriepuMEeHTYBaTH Ta [1P7-2 |O6upaTu Mapku MatepiaiiB
aHaJi3yBaTu JaHi 3a iX PI3UYHUMH Ta

XIMIYHUMH BJIACTUBOCTSIMHU

[1P12 |[3nanns TexHiuHUX Xapaktepuctuk, |[1P12-3 [IpoBoauTu mociimKeHHS
YMOB pOOOTH, 3aCTOCYBaHHS BJIACTUBOCTEH MaTepialiB Ha
BUPOOHUYOTO 00JIaTHAHHS TSI MIKPOCKOTIaX Ta TBEpAOMipax
00poOKM MaTepiaiaiB Ta KOHTPOJILHO-
BUMIPIOBAJILHUX MPHJIAJIIB

ITP13 [3nanns ocHoBHUX Ipyn MatepiamiB |[1P13-4 B 3anexHocTi Bij

Ta 3/IaTHICTh OOTPYHTOBAHO MEXaHIYHUX Ta

3IIACHIOBATH iX BUOIp AJIs GyHKIIIOHATBHUX

KOHKPETHOTO BUKOPUCTAHHS BJIACTUBOCTEH oOUpaTH Ta
MPU3HAYATH BUJ MaTepiary

[IP10 [3HaHHS OCHOBHUX TEXHOJIOTIHA [TP10-5 [Ipu3Hauatv BUIU

BUT'OTOBJICHHS, 0OPOOJICHHS, TEXHOJIOT1M MepepoOKH Ta

BUMPOOYBaHHS MaTepiajiB Ta yMOB 00poOKM MaTepiaiiB B

iX 3aCTOCYyBaHHS 3aJIEKHOCTI B1J] YMOB
3aCTOCYBaHHS




LTudp 3micT pe3ynbraTiB HaByaHHsg 32 | [ludp |  3micT qucnumuiiHapHUX
P OCBITHBOIO TTPOTPAMOTO (APH) |pe3ynbrariB HaBuanus (JIPH)
[1P14 |Po3ymiTu Oy0BYy METaJICBHX, [1P14-6 BmiTu oObupatu BU

HEMETAJIEBUX, KOMIIO3ULIMHNAX Ta
(GyHKIIOHATBHUX MaTepialiiB Ta
oOupaTH ONTUMabHI METOIU

METaJIeBOT0, HEMETAJIEBOTO
a0o 1HIIOrO MaTepiaiy B

3aJIEKHOCTI B1J 1X

Moau(ikalii iX BIaCTUBOCTEH; BJIACTUBOCTEN Ta MEXAHIYHUX
KBaTi(hiKOBAaHO BUOMPATH MaTepiaiu XapaKTePUCTUK
JUIs1 BUPOOIB PI3HOTO MPU3HAYCHHS

ITP15 [Bunaxoautu notpiOHY iHpopMariiroy |I1P15-7 BMiHHS BUKOPUCTOBYBATH

JiTepaTypi, KOHCYJIbTYBaTHCH 1
BUKOPHCTOBYBAaTH HAYKOBI 0a3u JaHUX
Ta 1HIIT BiAMOBIIHI [HKEepera
1H(opMallii 3 METOIO JETATLHOTO
BUBYCHHS 1 JIOCITIPKCHHS 1H)KEHEPHHIX
[MUTaHb BIAIIOBIIHO 10 Crieriami3aril

Cy4YacHy JOB1IHUKOBY Ta

HayKOBY 0a3y 1ist

OTpUMaHHs 1HpopMaIii Ta
IHTEepIIpeTalii OTPUMaHUX

pEe3yIbTaTIB

3 BA3OBI JUCHMILITHA

JlucuuruiiHa BUKJIQJAE€ThCS B MEPIIOMY CEMECTPl BIAMOBIIHO 0 HaBYAIBHOTO
MJ1aHy, TOMY JOJaTKOBUX BUMOT J0 0a30BUX AWCIIUILTIH HE BCTAHOBIICHO.

4 OBCAT 1 PO3HOJLI 3A ®OPMAMU OPI'AHI3ALIL OCITHBOI'O
HNPOLECY TA BUIAMU HABUYAJIbBHUX 3AHATDH

OOcsar aynmuTOpHUX 3aHATH (JIEKIIHHI, MPaKTUYHI/CEMIHAPCHKI, Ja00paToOpHi)
JUIsl Be4ipHbOi (opMH HaBuaHHs cTaHOBUTH S50 %, a ang 3ao0uHoi — 25 % Bix oOcary
BIJIMOBIAHUX 3aHATH JIEHHOI (hOpMU (SKIIO ICHYE MOTpeda y BUKJIAJAHHI 32 TAaKUMHU
dbopMaMu HaBuYaHHS). 3aradbHUl OOCAT TOAMH Ha 3aCBOEHHS 3aJIMIIAETHCA
He3MiHHUM (90), ToMy o0csar camocTiiHOiI poOoTH i nux ¢GopM HaBYaHHS 3a
BUJIaMH 3aHSTh BIJIMOBIAHO 3011bITy€eThes. 111 BimoMocTi HaBeaeH1 y Tabnuii 4.1.

Tabmuis 4.1 — O6csT ayAUTOPHUX Ta CAMOCTIMHHX 3aHSITh 3 AUCITUTLTIHH

Po3nonin 3a hopmamu HaBYAHHS, 200UHU

Bun HaByanbHUX % z JICHHA 3a09Ha TyaybHa
3aHSITh 8 /§ ayJIMTOPHI |caMOCTiiHA| ayTMTOPHI [CAaMOCTIHA| Ay TUTOPHI |CaMOCTIHA
3aHATTS | pobora | 3aHATTA | pobora | 3aHATTA | poboTa

NeKIiiHI 41 22 19 6 35 22 19
PaKTUYHI/CEeMiHAPCHKI
1abopaTopHi 41 22 19 6 35 22 19
KOHTPOJIbHI 3aX0/T1 8

PA30M| 90 44 38 12 70 44 38




SITPOI'PAMA JUCIHUIIJIIHU 3A BUIAMHU HABYAJIBHUX
3AHATDH

TemaTHYHUI TUIaH Ta PO3MOALT OOCIATY Yacy 3a BHUJIaMU HaBYAIbHUX 3aHATH
JUTsl AeHHOT (hOpMU HABUYaHHS HaBeJAeHUH y Tabmumi 5.1.

Tabmuus 5.1 — TemaTuuHuil 1IaH Ta PO3MOALT 00CATy Yacy 3a BHAAMHU

HaB4YaJIbHUX 3aHATb 3 I[I/ICI_II/IHJ'IiHI/I

MaTepialiB» AJs IeHHOT (OPMU HaBUAHHS

«TexHonoriss BUPOOHHUIITBA Ta OOPOOKHU

udp
(APH)

Kypcn,
YBEPTI

No 3/11

Bunu, Tematrika HaBYaIBHHUX 3aHSTH,
mudpyu Ta 3MICT pe3yJIbTaTIB HABUYAHHS 32
JIUCIUILIIHOO

OO0csr, roguHu

T
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A
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N | pa3om

ITP11-1
1pP7-2
I1P12-3
I1P13-4
ITP10-5
I1P14-6
I1P15-7

I1P11-1

Ixypc, 1 uBepTh, 6+1 THXKHIB

Jlexmi

BupoOHHUIITBO YOPHUX Ta KOJIHOPOBHUX METAIIIB.
CyuacHe MeTanypriiiHe BApOOHUIITBO YaBYHY,
cTajl Ta KOJbOPOBUX MeTajliB. MapKyBaHHS

a TaKOX iX BIACTUBOCTI Ta MPU3HAYEHHS JUIS
BUTOTOBJICHHS MAallTMHOOYTIBHUX BUPOOiB

cTajei, 4aByH1B, KOJIbOPOBHX METAJIIB Ta CIIJIaBIB,

OCHOBHU MOPOIIKOBOI METATYpPTii

TexHOoJIOTisI BATOTOBIICHHS TOJTIMEPHUAX
MatepianiB. Henosiku Ta nepeBaru

JIuBapHe BUPOOHUIITBO. XapaKTEPUCTUKU
JIMBApHOTO BUPOOHUIITBA. TE€OpeTUYH1 OCHOBH
BUPOOHUIITBA BUJIMBOK

BurotoBiieHHs: BUWJIMBOK B MilIadil GopmMu Ta
crierjajbHl METOIU JINTTH.

BurotoBneHHs BUWIMBOK 31 cruiaBiB. KoHTpob
SIKOCT1 BUJIUBOK

O06po6Oka MeTtamniB TUCKOM. D13UKO-MaxaHIvH1
OCHOBHU 00poOKH MeTaniB TUCKOM. Harpis
METaJiB mepea 00poOKOI0 THCKOM

[TpokaTHe BUpOOHUIITBO, KOBKa, Tapsya 00'eMHa
MITAMITOBKA, XOJIO{HA IITAMIIOBKA Ta
BUPOOHUIITBO MAIIMHOOY IIBHUX MPOD1IIB

12

22

JlaGopatopHi 3aHATTS

BunpoOyBaHHs Ha pO3TATyBaHHS CTaJI€BOIO

12

10

22




1 2 3 4 5 6 7
11P7-2 3pa3ka
[1P12-3 . ) .
IP13-4 Bu3HavueHHS TBEPAOCTI METalliB Ta CIUIABIB
1IP10-5 3 BB mnactuuHoi nedopMarii Ha MeXaHiuHi
IIP14-6 BJIACTUBOCTI MaTepiajiB
[1P15-7
4 |BunpoOyBaHHS JHCTOBOTO METATy Ha BUTSDKKY
chepuyuHOi JTyHKHU
KoHnTposbHi 3ax01u 4
Jlexui 10| 9 | 19
[P11-1 1  |OcHoBu TepMmiuHOi 00pOOKHU cTami. Buau
1_?5172'23 TEepMiuHOT 00poOKHU. XiMiKO-TepMiuHa 00poOKa
I1P13-4 cTam —
[P10-5 2 BpaproBansHe BUpOOHUITBO. Pi3UYHI OCHOBH
[1P14-6 OTPUMAHHS 3BAPHOTO 3'€ JHAHHS
IP15-7| .8 -
= 3 |TexHOJOTIYHICTh OTPUMAHHS 3BAPHOTO
§ 3'eqHaHHs. TepMmiuHe, TepMOMEXaHIYHE Ta
= MeXaHIYHE 3BAPIOBAHHS
& 4 - . . .
< emeTaneBl matepianu. [InacTmacu, pe3suHoB1
% MaTepiai, K'epaMqui M'aTepian'H, CKJIO,
= nako(apOoBi Ta KJIEHOB1 MaTepiany ixX
~ BJIACTUBOCTI Ta 3aCTOCYBAHHS
O‘\ .
i~ JlaGopaTopHi 3aHATTS 10 9 |19
& :
HPI1-1 | — 1 |Oco0iMBOCTI BUKOPHCTAHHS KPAIIKOBOTO Ta
1?5172‘23 CTHUKOBOTO 3BapIOBAHHS
[IP13-4 PydHe qyroBe 3BaproBaHHS
[P10-5 3 |Iyrose 3BaproBaHHs METAJIEBUM E€IEKTPOIOM
[1P14-6 .
1P15-7 4 |ABroMarnuHe 3BaprOBaHHS i MApoM BIOCY
KonTtpomabHi 3axo01u 4
KOHTpOIb Pasom aynuropne HaBanTaxenns 44 | 38 | 90
M1JICYMKOBUH, Jlekmiil 22 | 19 | 41
1BEPTI ITpakTruHi/CeMIHAPCBHKI 3aHATTS
ICTTUT | 3aJTiK JlabopatopHi 3ausaTTs 22 | 19 | 41
2 Kontponbhi 3axoau| 8

6 SABJIAHHSI JIJISI CAMOCTIMHOI POBOTH

OcHOBHI 3aBIaHHs ISl CAMOCTIHHOI pOOOTH TaKi:




1) nonepenHe ompairoBaHHS 1HQOPMAIIITHOTO 3a0€3MEYeHHSIM 33 KOXKHUM
MoAyJieM (TEMOIO);

2) miAroTOBKa 0 TOTOYHOTO  KOHTPOJIO —  pO3B’s3aHHS  3aB/JaHb
CaMOKOHTPOJIIO 32 KOKHOIO TEMOIO;

3) miAroToBKa J10 MiJICYMKOBOTO KOHTPOJIIO.

6.1 KypcoBuii mpoext
KypcoBuii NpOEKT HE BUKOHY€ETHCS.
6.2 InauBigyanbH1 3aBIAHHS

[HauBiyanbHI 3aBJaHHS HE BUKOHYIOTHCS.

7 OHIHIOBAHHA PE3YJIbTATIB HABYUAHHA

Ceprudikarllis JOCATHEHb 3/100yBadiB BHIINOI OCBITH 3IHCHIOETBCA 34
JIOTIOMOTOI0 TIPO30pUX TMPOIENYp, IO IPYHTYIOThCS Ha OO0 €KTUBHUX KPHUTEPIsAX
BianoBigHO 110 IlonoxkenHs yHiBepcutety «lIIpo oliHIOBaHHS pe3yJjbTaTiB HaBUaHHS
3100yBadiB BUIIOi OCBITIY.

JlocarHyTuii  piBeHb  KOMIIETEHTHOCTEH  BIZHOCHO  OYIKyBaHUX, IO
11eHTHU(IKOBAaHUH IMiJT Yac KOHTPOJIBHHMX 3aXOJIiB, BIIOOpakae pealbHUN Pe3yJIbTaT
HaBYaHHs 3700yBaya BUIIOI OCBITH 32 IUCIUILTIHOIO.

7.1 Hlxamn

O1uiHIOBaHHSI HaBYAJIBHUX JOCSTHEHb 3700yBauiB BuUIoi ocBith HTY «JI1»
3MMCHIOEThCS 3a pelTuHroBoro (100-0anpHOI0) Ta KOHBEPTAIIWHOIO IIKaJIaMHU.
OcrtanHs HeoOxigHa (3a O(IIIHHOI BIJCYTHICTIO HAI[IOHAJIBHOI IIKAIW) JJIs
KOHBepTallii (mepeBe/ieHHs]) OIIHOK 3700yBayiB BHIIOI OCBITHM pPI3HUX 3aKJIaaiB
(Tabmuns 7.1).

Tabmums 7.1 — Hlkanu oriHIOBaHHS HABYAIBHUX JOCSITHEHD 3700yBaviB BHUIIOT
ocitht HTY «/II1»

Peritunrona [HCTHTYIIMIHA
90...100 BinmiaHO / Excellent
74...89 noope / Good
60...73 3a0BUIbHO / Satisfactory

0...59 He3anoBuibHO / Fail

Kpenutu HaBuUanbHOI TUCIHUIUIIHA 3apaxOBYETHCS, SIKIIO 3100yBad BHUIIOi
OCBITM OTpUMAaB IIIJICYMKOBY OIIIHKY He wMeHme 60-tu OamiB. Hukua oriHka



BBAXKAETHCS aKaJIEMIYHOIO 3a00pTOBAHICTIO, IO MiJJIsIrae JKBiAawii BIAMOBIAHO 10
[TonoxxeHHs mipo opranizaiiito ocBiTHbOro npotecy HTY «I».

7.2 3acobu Ta npolneaypu

3MicT 3ac001B A1arHOCTUKH CHPSIMOBAHO Ha KOHTPOJb PIBHS CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlli, aBBTOHOMHOCTI Ta BIJMOBIAAJIBHOCTI 3700yBaya BHIIO1
OCBITH 3a BuUMOTamm 6-ro KkBamidikamiinoro piBHs HPK mim gac memoncrtpartii
peraaMeHTOBaHUX poOOYOI0 MPOrPaMOI0 pPe3ysIbTaTiB HABUAHHS.

3m00yBad BUIOT OCBITH HA KOHTPOJBHUX 3aX0JaX Ma€ BUKOHYBATH 3aBIaHHS,
OpIEHTOBAHI BHUKIIIOYHO Ha JEMOHCTPALII0 TUCHUILUIIHAPHUX PE3yJIbTaTiB HaBUAHHS
(po3nin 4).

3acobu [iarHOCTHKHM, 10 HagaloThcs 3700yBauaM BHINOi OCBITH HA
KOHTPOJIbHUX 3aX0Jax Yy BHUIJSAI 3aBAaHb JUIsI MOTOYHOTO Ta IMiJCyMKOBOTO
KOHTpOJIO, (OPMYIOTBCS IUISIXOM KOHKpETH3allli BHUXIJIHMX JaHUX Ta CHocoOy
JAEMOHCTpAIlii TUCIUTUTIHAPHUX PE3yIbTaTiB HAaBYAHHS.

3acobu M1arHOCTUKHU (KOHTPOJIBHI 3aBAaHHS) JJIsI IOTOYHOTO Ta M1JICYMKOBOTO
KOHTPOJTIO TUCITUILTIHU 3aTBEPIKYIOTHCS Kadeaporo.

Bumgu 3aco0iB JIarHOCTHKH Ta TPOIEAYp OI[IHIOBaHHSA MJIs TOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO JUCHUIUIIHY MOIaHO Yy Tadmwmili 7.2.

Tabmuns 7.2 — 3acobu A1arHOCTHKY Ta MPOLIEAYPH OLIHIOBAHHS

IIOTOYHNH KOHTPOJIb I1JICYMKOBUU KOHTPOJIb
HaBYaJIbHE 3aco0u HpoLeaypH 3aco0u HpoLeypH
3aHATTS JIarHOCTHKH J1arHOCTHKH
JIEKIIiT KOHTPOJIbHI  |BHKOHAHHS BU3HAYECHHS
3aBJAHHA 32 |3aBJAHHS IT1J Yac CEPEIHBO3BAKEHOTO
KOYKHOIO JIEKIIH KOMILJICKCHA | pe3yJIbTaTy TOTOYHUX
TEMOIO KOHTPOJIbHA |KOHTPOJIB;
71a00paTOpHI KOHTPOJBHI  |BUKOHAHHS pobota
3aBmaHHg 32 |3aBganb mig yac |(KKP) BukoHanHsa KKP mig
KO>KHOIO MIPAKTUIHUAX Jac eK3aMeHy 3a
TEMOIO 3aHATh OaxxaHHsM 37100yBayva
BHIILIOI OCBITH

[lim Yac MOTOYHOrO KOHTPOJIO JICKIIMHI 3aHATTS OIHIOIOTHCS MIISAXOM
BU3HAYEHHS SKOCTI BUKOHAHHS KOHTPOJIbHUX KOHKPETH30BAHUX 3aBIaHb. 3aHATTA
71a00paTOPHI OIIHIOIOTHCA SKICTIO BUKOHAHHS KOHTPOJIBHOTO 3aBaHHS.

SIKII0 3MICT TEBHOTO BHJY 3aHSTHh MIANOPSIKOBAHO ICKIIBKOM CKIIAJOBHM
onucy KBamiikamifHOro piBHSA, TO IHTETpaJbHE 3HAUYEHHS OLIHKH MOXeE
BHU3HAUATUCS 3 YypaxXyBaHHSM BaroBUX KOE(IIIEHTIB, II0 BCTAHOBIIOIOTHCS
BUKJIaJ]auEM.

3a HaABHOCTI PpIBHSA pe3yNbTaTiB IOTOYHUX KOHTPOJIB 3 YyCIX BHIIB
HABYAJIBHUX 3aHATH HE MeHIe 60 OaliB, MiJCYMKOBHM KOHTPOJb 31HCHIOETHCS O€3

10



ydacTi 3100yBada BUIIOI OCBITH IUISIXOM BH3HAYEHHS CEPEIHHO3BAKEHOTO 3HAYCHHS
[IOTOYHUX OI[IHOK.

He3anexxHo Bij pe3ysibTaTiB MOTOYHOIO KOHTPOJIIO KOXEH 3700yBay BHILOI
OCBITH 1]l 4ac ek3aMeHy mae mnpaBo BukoHyBaTu KKP, sika micTuTh 3aBHaHHs, 110
OXOIUTIOIOTH KJIFOUOBI1 IMCUUILTIHAPH] PEe3yJIbTaTh HaBUYaHHS.

KinbkicTh kKoHKpeTH30BaHux 3aBaanb KKP rnmoBuHHa BiAMOBIIATH BiABEICHOMY
yacy Ha BHKOHaHHs. KinbkicTe BapianTiB KKP mae 3a0e3neuntu 1HAMBITyami3allito
3aBIaHHS.

3nadenHs oriHku 3a BuUKOHaHHA KKP Bu3HawaeTbest cepeqHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETU30BaHUX 3aBJaHb) 1 € OCTATOYHUM.

[arerpanbue 3HaueHHs oumiHkd BUKOHaHHS KKP moxke Busnauatucs 3
ypaxyBaHHSM BaroBUX KOEQIIIE€HTIB, IO BCTAHOBIIOETHCS KaQeApOro NI KOXKHOI
CKJIa/10BO1 onucy kBamidikauiinoro pisas HPK.

7.3 Kpurepii

PeanbHi pe3ynbTaTd HaBYaHHS 3700yBava BHUILOI OCBITH 1EHTU(PIKYIOTHCS Ta
BUMIPIOIOTHCS BIIHOCHO OYIKYBAaHMX ITiJl 4YaC KOHTPOJBbHHMX 3aXOlIB 3a JIONIOMOI'OIO
KPUTEPIiB, 10 OMKUCYIOTH JI1i 3100yBava BUILIOT OCBITH ISl AEMOHCTpAIlli TOCITHEHHS
pe3yNbTaTiB HAaBYAHHS.

Jlst  OIIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJ] Yac IMOTOYHOTO
KOHTPOJTIO JIEKIIHHUX 1 7a00paTOPHUX 3aHATh, B IKOCTI KPUTEPisl BUKOPUCTOBYETHCS
KOe(ILIEHT 3aCBOEHHS, III0 ABTOMATUYHO aJIalTy€e MOKA3HUK OLIHKH 10 PEHTHHIOBOL
IIKAJIN:

0; =100 a/m,

7€ @ — YHUCIIO TPaBWIbHUX BIAMOBIZAEH a00 BUKOHAHHX CYTTEBUX OIEparliil
BIJIMOBIJTHO JI0 €TaJOHY PIMICHHS;, /M — 3arajbHa KUJIbKICTh 3alUTaHbh a00 CYTTEBUX
oTiepalliii eTaJoHy.

KommuiekcHi KOHTpOJIbHI POOOTH OLIHIOIOTHCS €KCIEPTHO 32 JIOTIOMOTOIO
KpPUTEPIiB, 10 XapaKTEPU3yIOTh CIiBBIIHOIICHHS BUMOT /10 PIBHS KOMIIETEHTHOCTEM
1 TOKA3HUKIB OIIHKHU 32 PEUTUHTOBOO IIKAJIOKO.

3MICT KpUTEPIiB CIUPAETHCS HA KOMIIETEHTHICTHI XapaKTePUCTUKHU, BU3HAUYCH]
HPK ny1s1 piBHs 6akanaBpa BUINOI OCBITH (M01aHO y Tabuwmili 7.3).

Tabnus 7.3 — 3aranbHi KpUTEPil TOCATHEHHS pe3yJIbTAaTiB HAaBUAHHS I 6-TO
kBamidikamiiHoro piHs 3a HPK

CkuagoBi onucy . .
cre Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaILii, IMoxka3Huk
KBajdidikaniiHoro . . . .
. BiinoOBiaIbLHOCTI i ABTOHOMI OLliHKU
piBHA
3Hanua

KOHIIETITYaJIbHI HayKOB1 |BiamoBiapr BiAMiHHA — PaBHIIbHA, OOTPYHTOBAHA, 95-100
Ta MPAKTUYHI 3HAHHS, |OCMHCJIEHA. XapaKTepU3y€e HasIBHICTb:
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Ckaanosi onmcy
KBaJdiikaniiHoro
piBH#A

Bumoru 10 3HaHb, yMiHb/HABUY0K, KOMYHiKaLii,
BianmoBigaJdLHOCTI 1 aBTOHOMIT

IHoka3zHuk
OLIIHKH

KPUTUYHE OCMUCIICHHS
TEOPii, MPUHIINITIB,
METO/IIB 1 TOHSATH Y
cdepi mpodeciitnoi
ISIIBHOCTI Ta/a0o
HaBUYaHHS

- KOHIENTYaJIbHUX 3HAHb;
- BUCOKOT'O CTYTICHIO BOJIOAIHHS CTAHOM ITUTAHHS,

- KPUTHYHOTO OCMUCIIEHHS! OCHOBHUX TEOPii, MPUHIUIIB,
METO/IIB 1 TOHATH Y HaBYAaHHI Ta MPOodECiiHIN MisTTBHOCTI

BinmoBiap MicTUTh HErpy0Oi MOMMIIKH 200 OTIMCKU

90-94

Binmosins npaBuiibHA, ale Ma€ IEBHI HETOYHOCTI

85-89

BinmoBinp nmpaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI 1
HEJOCTaTHHO OOTPYHTOBAHA

80-84

BinmoBiap npaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI,
HEJOCTaTHHO OOTPYHTOBAHA Ta OCMHCIICHA

74-79

Binmosiae ¢pparmenTapHa

70-73

BiamoBiap 1eMOHCTpY€E HEUITKI YSABICHHS CTYASHTA PO
00'€KT BUBUCHHS

65-69

PiBeHb 3HaHp MiHIMAJIBHO 3a0BUILHUNA

60-64

PiBeHB 3HAHb HE3aJOBUILHUN

<60

Yminna/masuuku

Morjan0JIeHi KOTHITUBHI
Ta MPaKTUYHI
YMIHHSI/HaBUYKH,
MaiCTepHICTh Ta
IHHOBAIMHICTH HA
piBHI, HEOOX1THOMY IS
PO3B’sI3aHHS CKJIAIHUX
CIerianxi3oBaHux 3a1ad 1
MPAaKTUYHUX TIPOOJIEM Y
cdepi npodeciitHoi
nisIbHOCTI a00
HaBYaHHS

BinmoBinp xapakTtepusye yMiHHS:

- BUSABIISITH NTPOOJIEMU;

- GOopMyITIOBATH TIMIOTE3N;

- pO3B'3yBaTH MPOOIIEMU;

- o0upaTH aJIeKBaTHI METOJHU Ta IHCTPYMEHTaIbHI 3aCO0H;
- 30Mpatu Ta JOTiYHO i 3p0O3yMiJI0 IHTEPIpPETYBaTH
iH}opmartiro;

- BUKOPUCTOBYBATH 1HHOBAIIIHI MIXOIM 10 PO3B’I3aHHS
3aBJaHHSI

95-100

BinnoBine XxapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTUYHIN JTISTTBHOCTI 3 HErPYOMMHU TOMUJIKAMHU

90-94

BinnoBine XxapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTUYHIN JTISTIEHOCTI, ajle Ma€e TIeBHI HETOYHOCTI MPH
peastizallii oJHi€] BUMOTH

85-89

BinnoBine XxapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTUYHIN JTISTILHOCTI, ajle Ma€e TIeBHI HETOYHOCTI MPH
peasizarii JBOX BUMOT

80-84

BinmoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B
NPaKTUYHINA AISUTBHOCTI, ajle Ma€ MeBHI HETOUYHOCTI TpU
peaizaliii TpbOX BUMOT

74-79

BinnoBine XapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTUYHIN JTISTIEHOCTI, ajie Ma€e TIeBHI HETOYHOCTI MPH
peatizanlii YOTHPHOX BHMOT

70-73

BinmoBiap xapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B
NpPaKTUYHINA AiSUTEHOCTI TPU BUKOHAHHI 3aB/IaHb 3a 3pa3KoM

65-69

BinmoBinp xapakTepusye 3aCTOCOBYBaTH 3HAHHSI PU
BHKOHAHHI 3aBJIaHb 3a 3pa3KoM, aJie 3 HETOYHOCTSIMU

60-64

piBE€Hb YMiHb HE33JOBUTBHHM

<60

Komynixayin

TOHECEeHHs 10 (axiBIIiB
1 He(axiBIiB
iH(hop™marii, e,

BinbHe BOOAIHHS TPOOIEMaTHKOIO rary3i.
3po3yMiTicTh BiamoBiai (momosiai). MoBa:

- IPaBWIbHA,

95-100
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Ckaanosi onmcy
KBaJdiikaniiHoro
piBH#A

Bumoru 10 3HaHb, yMiHb/HABUY0K, KOMYHiKaLii,
BianmoBigaJdLHOCTI 1 aBTOHOMIT

IHoka3zHuk
OLIIHKH

npobieMm, pillieHb,
BJIACHOTO JOCBiy Ta
apryMeHTarlii;

30ip, iHTEpHIpeTaIlis Ta
3aCTOCYBaHHS JaHUX;
CHIJIKYBaHHS 3
npodeciifHuX MUTaHb, y
TOMY YHCJIi 1HO3EMHOIO
MOBOIO, YCHO Ta
MTUCHMOBO

- YHUCTA;
- sICHA;

- TOYHA;

- JIOT14HA;

- BUpa3Ha;

- JaKOHIYHA.

KomyHnikaniiiHa cTpareris:

- TIOCIITOBHUH 1 HECYNIEPEUSTMBUIA PO3BUTOK TYMKH;

- HasIBHICTb JIOTIYHUX BJIACHUX CYJ’KCHb;

- IOpeYHa apryMEeHTaIlil Ta 11 BIMOBITHICTh B1JICTOIOBAaHUM
MTOJI0KEHHSIM;

- MpaBWJIbHA CTPYKTYpa BIAMOBI I (JIOMTOBITI);

- MPaBWJIHHICTH BIAMOBIICH HA 3aIIUTAHHS;

- IOpeYHa TeXHIKa BIJMOBIEH Ha 3alUTaHHS;

- 3IaTHICTh POOUTH BUCHOBKH Ta (hOPMYITIOBATH MPOMO3HIII{

JlocTaTHe BOOAIHHS POOJIEMATHKOIO TaTy31 3 HE3HAYHUMH
XHOamu.

JlocTaTHs 3p03yMUTICTh BIAMOBIII (AOTOBI/II) 3 HE3HAYHHUMHU
XHnOamu.

Jlopeuna KoMyHiKaIliiiHa CTpaTeris 3 He3HAYHUMU XHOaMH

90-94

JloOpe BOJIOAIHHS MTPOOIEMATUKOIO TaTy3i.

Jlo6pa 3po3yMiTICTh BiAMOBIII (AOMOBI/II) Ta JOPEYHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peaizoBaHO TpU
BHMOTH)

85-89

JloOpe BoIOIIHHS MPOOJIEMAaTUKOFO TaITy3l.

JloOpa 3po3yMilicTh BiIMOBIII (JIOMOBIII) Ta JOpEYHA
KOMYHIKaIliiiHa cTpareris (CyMapHO HE Peali30BaHO YOTHPH
BUMOTH)

80-84

Jlo6pe BoIOIIHHS MPOOJIEMAaTUKOFO TaITy3l.

JloOpa 3po3yMilicTh BiIMOBIII (JIOMOBIII) Ta JOPEYHA
KOMYHIKaIliiiHa cTparteris (CyMapHO HE peali30BaHO 1’ SITh
BHMOT)

74-79

3a/10BUIbHE BOJIOIHHS TIPOOJIEMATHKOIO TaTy3i.
3a10BiIbHA 3pO3yMUTICTh BIAMOBII (JOMOBI/I) Ta JOpEeYHA
KOMYHIKaIliiiHa cTparteris (CyMapHO HE peai30BaHO CiM
BHMOT)

70-73

YacTkoBe BOJIOIHHS MPOOJIEMATUKOO TaTy3i.
3a10BiIbHA 3pO3yMLTICTh BIAMOBII (JOMOBi/I) Ta
KOMYHiKaIliiiHa cTpareris 3 xubaMu (CymMapHO He
peati30BaHO JEB’ATh BUMOT)

65-69

®dparMeHTapHe BOJIOIHHS MPOOJIEMATUKOIO TaTy31.
3a10BiIbHA 3pO3yMLTICTh BIAMOBII (JOMOBI/) Ta
KOMYHiKaIliiiHa cTpareris 3 xubaMu (CymMapHO He
peanizoBano 10 Bumor)

60-64

PiBeHp KOMyHIKaIlii He3aTOBUTHHHIA

<60

Bionoegioanvnicme i aemonomia

YIIPaBIIiHHS CKJIaTHOIO
TEeXHIYHOIO a00
npodeciitHo0

BinMiHHE BOJIOAIHHS KOMIIETEHI[IIMA MEHEKMEHTY
0COOHMCTOCTI, OPIEHTOBAHUX HA:

1) ynpaBiiHHS KOMIUIEKCHUMH IIPOEKTaMHU, 10 Teperdayac:

95-100
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Ckaanosi onmcy

‘o - Bumoru 10 3HaHb, yMiHb/HABUY0K, KOMYHiKaLii, IMoka3Huk
KBaJdiikaniiHoro . . . .
. BiIMoBinaabHOCTI i aBTOHOMIT OIIHKH
piBHS

ISIIBHICTIO YU - TOCIITHUIILKUN XapaKTep HaBUAIbHOI JisSUTHHOCTI,

MMPOCKTaMU; MO3HaueHa BMIHHSIM CaMOCTIHHO OIIIHIOBATH PI3HOMaHITHI

CIIPOMO>KHICTh HECTH  [KHTTEBI CUTYyallii, SBUIA, (PAKTH, BUSBIISATH 1 BiICTOIOBATH

BIIIIOBIIAJIBHICTE 3a 0COOHMCTY TMO3HUIIIIO;

BUPOOJICHHS Ta - 3[IaTHICTh 70 POOOTH B KOMaH/Ii;

YXBaJICHHS PIIICHb Y - KOHTPOJIb BJIACHUX JIiH;

HernepenoaYyBaHNX 2) BiMOBIAANBHICTh 32 IPUUHSTTS PIlICHb B

poboumnx Ta/abo HernepeadavyyBaHUX yMOBaX, 10 BKJIIOYAE:

HaBYATbHUX - OOTpYHTYBaHHS BIACHHUX PIllIEHb MOJIOKEHHSIMU

KOHTEKCTaX; HOPMAaTHBHOT 0a3u Tally3€BOro Ta JEP’KaBHOTO PiBHIB;

(dbopMyBaHHS CY/DKEHb, |- CAMOCTIHHICTB ITiJl 4aC BUKOHAHHS TTOCTABIICHUX 3aBJIaHb;

110 BpaxOBYIOTh - 1HIIIaTUBY B 0OTOBOPEHHI IPOOIIEM;

collianbHi, HAYKOBI Ta |- BIATIOBIJAIIbHICTD 32 B3a€EMOBITHOCHHH;

€TUYHI aCIEKTH, 3) BiAMOBIIATBHICTH 32 MPODECIHHUI PO3BUTOK OKPEMHUX

oprasizariist Ta ocib Ta/abo Tpym ocib, mo nependayae:

KEPIBHUIITBO - BUKOPUCTaHHSA MPOQeCiiHO-OPIEHTOBHUX HABUYOK;

npodeciitHuM - BUKOPHCTaHHS JTOKa3iB 13 CAMOCTIHHOIO 1 TPABUIHHOIO

PO3BHUTKOM 0Ci0 Ta apryMeHTalli€1o;

rpyIL; - BOJIOJIIHHA BCIMa BUJIaMH HaBUAJIbHOI AiSJIbHOCTI;

3IaTHICTH 4) 31aTHICTH 710 MOAAJIBIIIOTO HABYAHHS 3 BUCOKUM PIBHEM

MPOJOBKYBATH aBTOHOMHOCTI, 1110 Iependavac:

HaBUYaHHS 13 3HAYHUM |- CTYIIHb BOJIOAIHHA (DyHIaMEHTATbHUMHU 3HAHHSIMU;

CTyIIEHEM aBTOHOMI{ - CaMOCTIMHICTH OI[IHHUX CY/)KEHb;
- BUCOKHH PiBeHb COPMOBAHOCTI 3arajbHOHABYAIHHUX
YMiHb 1 HABHYOK;
- CAaMOCTIMHUH TOIIYK Ta aHaJi3 JuKepen iHGopmartii
YTieBHEHE BOJIO/IIHHS KOMIIETEHITISIMU MEHEDKMEHTY 90-94
0COOMCTOCTI (HE peasizoBaHO 1Bl BUMOTH)
JloOpe BOOAIHHS KOMIETEHIIISIMA MEHEDKMEHTY 85-89
0CcOOUCTOCTI (HE peaai3oBaHO TPH BUMOTH )
JloOpe BOIOIHHS KOMIETSHITIIMA MEHEPKMEHTY 80-84
0CcOOHCTOCTI (HE peanizoBaHO YOTHUPU BUMOTH)
JloOpe BOIOIHHS KOMIIETSHITIIMA MEHEPKMEHTY 74-79
0CcOOMCTOCTI (HE peali3oBaHo IMIiCTh BUMOT)
3a/10BUJIbHE BOJIO/IIHHS KOMIIETEHITISIMH MEHEDKMEHTY 70-73
0CcOOHCTOCTI (HE peaizoBaHO CiM BUMOT)
3a/10BUJIbHE BOJIO/IIHHS KOMIIETEHITISIMH MEHEDKMEHTY 65-69
0CcOOMCTOCTI (HE peali3oBaHO BiCIM BUMOT)
PiBeHb aBTOHOMHOCTI Ta BiJINOBiIATBHOCTI (hparMeHTapHUN 60-64
PiBeHb aBTOHOMHOCTI Ta BIAMMOBIIaJIEHOCTI HE3aJOBIIbHUN <60

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

TexuiuHi 3acO00U HaBYAHHS:
— MyJIbTUME/IHE 00J1aTHAHHSI;
— TIEPCOHAJIbHI KOMIT I0TEPH;
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— TBepaomipu ONTUYHI MIKPOCKOIIH;
— Anapatu 175 3BaplOBaHHS.
HMucranniitna mnargopma MOODLE.

9 PEKOMEHJIOBAHI JIKEPEJIA IHOOPMAIIII
9.1 OcHoBHa siTepaTypa

1) IlomoBuu B.B. TexHomoris  KOHCTPYKUIMHHUX  MaTepiaimiB 1
Marepiano3HaBcTBo. : miapyunuk / B. B. [Tomosuy, B. B. Tlomosuu. — JIbBiB : CBiT,
2006. — 624 c. : 1m1..

2) TexHomnoris KOHCTPYKLUIMHUX MaTepialiiB 1 MaTepiaJO3HABCTBO: MIAPYUYHUK
Ui BUIIMX HaByanbHUX 3akianiB III-IV piBuiB akpeautamii / 3a pea. A.C.
Omnanpuyka. — Hokun: TOB «BugaBauntso «Acnekt-Ilomirpadgy», 2011. — 792 c.

3) Omnanpuyk A.C., Kotpeuko O.0O., Poroscwekuit JI.JI. JlabopaTopHuit
MPaKTUKYyM 3 TEXHOJIOT1i KOHCTPYKIIIMHMX MaTepiaiaiB 1 maTepiajgo3HaBcTBa: Hapu.
nocionuk / 3a pea. A.C. Onanpuyka. — K.: Buiia ocgita, 2006. —288 c.

4) Texnonoriss KOHCTpyKIiHUX Matepiani: [lianpyunuk / M.A. Comory0, 1.O.
Poxuenpkuii, O.1. Heko3sra 1H.; 3a pen. M.A. Comnory6a. — 2-e¢ Bu., nepepoO. I gor.
— K.: Buma mxoia, 2002. — 374 c.

5) [IpakTukyM 3 TEXHOJOT1i KOHCTPYKLIMHUX MaTepialiiB 1 MaTepialo3HaBCTBA.
3a penakmiero A.C. Onanpuyka. — Kuis.: Bumia ocsita, 2006.

6) IBamenko I.0., bompmor B.O., IlmarkoB B.A., Ilununenxko M.C.
TexHonoris KOHCTPYKLUIMHHUX MaTepialiB Ta MaTepiajJo3HaBCTBO. MeToauuHi
BKa31BKHM IO MpOBeJIEHHI0 JabopaTopHux 3aHATh 3 TKM 31 cTyaeHTamMu Apyroro
Kypcy. Xapkis. 2002, 150 c.

7) MeTtano3HaBCTBO 1 TepMidyHAa 00poOKa METasiB 1 CIUIABIB 13 3aCTOCYBaHHSIM
KOMIT'FOTEpHUX TEXHOJIOT1H HaBuaHHs: miapy4dHuk / FO.M. Tapan, €.I1. Kaninymikis,
B.3. Kyuosa [ta iH.]; mig pea. FO.M. Tapana — /IHinporneTpoBchbK : JIHITPpOKHMTA,
2002.-360 c.

8) Ilyrau P.C. TexHoi0r1sI KOHCTPYKIIMHUX MaTepiajiB Ta MaTepialo3HABCTRO.
MetoauuHi peKoMeHAallli 10 BUKOHAHHS JIa0opaTOpHUX poOiIT 3a Temoro «O0podka
MarepiaiaiB TUCKOM» ISl CTyAeHTIB criemianbHocTedt 131 «Ilpuknagna MmexaHikay Ta
132 «MarepianoznaBctBoy» [Enexkrponnuii pecypc] / P.C. Ilyrau ; JI. : HTY
«/InimpoBcbka nomitexHika», 2018. — 16 c.

9.2 JlonomixHa JiTeparypa
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