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3araabHa iHgopMalis PO HABYAJIBbHY JMCUHUILIIHY

AHOTaAIiA HABYAJILHOI JHUCHHUILTIHA

Kypc HaBuanbHOi nucuuriing «MaTepialo3HaBCTBO Ta TEXHOJIOTIS MaTepia-
aiBy (M3TM) (BuOipkoBHI KOMIIOHEHT 6 y OCBiTHBO-TIpOQECiiiHili mporpami
(OIIT) «Oxopona nparii» (OII)) moknvkaHuii 3a0€3MEUYUTH TCOPETUUHY U Ipak-
TUYHY OCHOBH Ta YCUISKO CHpUATH (POpMyBaHHIO y MalOyTHHOTO (axiBIs 3
OXOpPOHM Tpalli CHUCTEeMH TEOPETUYHHMX 3HAHb 1 MPAKTHUYHUX HABHUUOK y cdepi
TEXHOJOT1l 00poOKkM KOHCTpyKIiHUX MatepianiB (KM) 3 meToro oTpumaHHA
JeTalll YU €JEMEHTY KOHCTPYKIIi TEeXHIKM Ta CIOPAIKCHHS PATYBAJIbHHUKA SIK
TOTOBOTO BHUPOOY UM HaJaHHS HOMY TIEBHUX CIIOKMBYMX BJIACTHBOCTEH, SKi
3ajexaTh BiJ (PI3UYHUX, XIMIYHUX, MEXaHIYHUX, TEXHOJOTIYHUX Ta EKCILTY-
aTaliifHUX BIacTUBOCTEW 00pobmoBannx KM, a BmacTUBOCTI — 3HAYHOIO MIpOIO —
B MeToAiB BupoOHHITBa KM Ta ix 06poOku. [Ipu 11boMy KiHIIEBHM Pe3yIbTaTOM
HAaBUaHHS BHCTyNae HaOyTTa 3m00yBayamu Bumioi ocitu (3BO) mepiioro
(bakanaBpChbKOTO) pIiBHSA BHIOI OCBITH MPAKTHYHHUX HABUYOK 3aCTOCYBAaHHS
(haxoBHX 3acajJl HOBUX CIIOCOOIB Ta 3ac001B JiJIs 3a0e3MeUeHHs OXOPOHHM IIpalli, OC-
Kuibkd 3 KM BUTOTOBJISIIOTH JI€Talli Ta €JIEMEHTH KOHCTPYKIIN NIl BUKOHABUUX
MPUCTPOIB BIAMOBIIHUX TEXHOJIOT1H Ta 00aIHaHHS.

B npuckopeHHI HayKOBO-TEXHIYHOTO MPOTPECY BAXKIMBA POJIb BIABOJUTHCS
MammHOOyAyBaHHIO. CydyacHe MalIMHOOYAYBaHHSI XapaKTepU3YeEThCsl Oe3nepepB-
HUM 3pPOCTaHHSIM HAyKOEMHOCTi, €HEProHamnpy>KeHOCTi, eKCTpEMaJTbHUMHU TMapa-
MeTpaMH (TpaHUYHI MEXaHIYHI HABAHTAXKEHHS, BUCOKI Ta HU3bKI TEMIIEpaTypH, ar-
PECUBHI CEpEeJOBMILA, BUCOKHUI PIBEHb pajliallli, BAKYyM TOILIO0), TOMY B 0araTbox
BUIAJIKaX TIIbKH HAJIaHHS CIEHM(PIYHUX BJIACTUBOCTEW Marepianam, 10 3aCTOCO-
BYIOThCSI, MOXKHA 3a0€3MEUUTH HAAIMHICTh Ta JIOBFOBIYHICTh MAalllMH, OyAiBelb 1
KOHCTpYKIlii. HOB1 TeXHOIOT{, 1110 1MOB’s13aH1 3 BUKOPUCTAHHSIM HAJBUCOKUX TE€M-
nepaTyp 1 TUCKY, JIa3€pHOTO BUIIPOMIHIOBAHHSI, IJIA3MH, TTOPOIIKOBOI METAITyprii,
eHeprii BUOYXy, €JIEKTPO- 1 MarHiTOIMITyJIbCHOI OOpOOKHM TOIIO, AAlOTh 3MOTY
OJIEp>)KyBaTH Ta CUHTE3yBaTH TaKl MaTepiaiu, SIKWX paHillie JIOJCTBO HE JIUIIE HE
Majo, ajge ¥ He 3HaJo, ad0 sIKi B3araji B MPUPOJHOMY CTaHI HE 3YCTPIYArOTHCA
(HanTBep/Il, HAAMIITHI, )KapOCTIHKI TOIIIO).

CydacHe MaTepiaJIoO3HaBCTBO Ta TEXHOJIOTIS MaTepialiiB — 1€ IUPOKa rainy3b
HAayKOBHUX 3HaHb, KOXKHA YaCTUHA SIKOI MA€ CBOIO JIIHIIO 1CTOPUYHOTO PO3BUTKY. L5
JUCLUIUIIHA MOKJIMKaHUI copMyBaTH y MailOyTHBOTO crerjaisicTa 00Kl 3HaH-
H OCHOB MaTepiaJIOSHaBCTBa HpI/IH]_II/IHiB BUOOpPY KOHCTPYKLIMHHX MaTepianiB
HIYHOTO TIPOTPECy B Tairy3i CTBOpeHHH HOBHX MaTepiajiB, BAOCKOHAJICHHS TEXHO-
JIOTIYHUX TPOLECIB, @ TAKOXX YMIHHS 1 HABUYKHU NMPAKTUYHOTO BU3HAYEHHS (P13UKO-
MEXaHIYHUX BJIACTUBOCTEH MaTepialiB 1 CIPSIMOBAHOTO BIUIMBY Ha HUX.

JlucrumuiiHa BUCTYNa€ TEOPETUYHOIO 0a3010 ISl AUCITUIUTIH TpodeciitHOTo
CHpSMYBaHHS, K1 BUBUAIOTh MPOILECH, 1110 BiIOYBAIOTHCS Y JETAIAX MOKEKHOT Ta
aBapiHO-PATYBAJIBHOT TEXHIKH, €JIEMEHTaX KOHCTPYKIIA MAaIIuH 1 CIOpYH SK
MOTEHI[IITHO HeOe3MeUYHuX 00’ EKTIB.

OnaHyBaHHS HaBYaJbHOTO BHOIPKOBOTO KOMIOHEHTY «Marepiallo3HaBCTBO
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Ta TEXHOJIOTiS MaTepiaiiBy 3aiimae 1 cemectp, BMmimye 3 kpeautu €EKTC (90 ro-
JIMH) Ta 3J1ACHIOEThCS Y 3 ceMecTpi, TOOTO Ha 2 Kypcl MIATOTOBKH, MICTUTH 34
roauHu ayauTopHux (17 3aHATh) Ta 56 TOOUH CaMOCTIHHOI poOOTH, 3 AKHX 12
roguH (6 3aHATH) — Jiekili, 12 rogunu (6 3aHATH) — MPAKTUYHI 3aHATTS, Ta 10
roguH (5 3aHsATh) — jabopaTtopHi poOOTH, Mepemdayae MIATOTOBKY 1 3aXHCT 2
MOAYJbHUX  KOHTpoiapHHX  poOit  (MKP), 3aBepimiyetbcss — cKiIagaHHSAM
nrdepeHIiiioBaHoOro 3aiKy.

Indopmanisa npo HAYKOBO-NeAATOTIYHHUX NPALIBHUKIB

CepikoBa Omena MukonaiBHa, cTapmMidi BUKIagad Kadeapu
3araipHa NPUKJIAJHOT MEXaHIKH Ta TEXHOJIOTiIH 3aXUCTy HABKOJUIIHBOTO
iHpOopMaris cepenoBuIa (HaKyIbTETy TEXHOTEHHO-EKOJOTIYHOI Oe3meKH,
KaHJIMJIaT TEXHIYHUX HAYK.

KonrakTtha M. XapkiB, Byl YepnumeBchka, 94, kabiner Ne 604. Pobounit
iHdopmartis Homep tenedony — 707-34-07.
E-mail serykova@nuczu.edu.ua

MaTepiago3HaBCTBO y ramysi HaHOMaTepialiB Ta
Haykosi HaITiBIIPOBI/THHKIB; NPOTHO3YBAHHs T2 ynp?lBHiHHH piBHEM
: I'PYHTOBUX BOJ; CHUCTEMH YIPABIIHHS EKOJOTIYHOK OE3IeKOI0
iHTEpecH

MICT; OLlIHKa BIUTUBY TEXHOTC€HHHX O0’€KTIB Ha HABKOJIMUIIHE
CEPEIOBHIIIE;

[Ipodeciiini 3HAHHSA, I1HHOBAMIMHWK TIAXiA 1O PO3BUTKY
[Ipodeciiini | mpodeciiHUX 3HaHb Ta HABHYOK, MOCTIHE CaMOBIOCKOHAJICHHSI,
3IOHOCTI OTIPAIIOBAHHS aKTYJIbHUX MPOOJIEM 3aXUCTY JOBKUIISA, 3HAYHUI
JIOCBIJT BUKJIAIABKOI JISIbHOCTI.

[ligBuieHHst  piBHA ~ €KOJIOTiYHOI  Oe3mekw  3a0ymIoBaHUX
TEPUTOPIH YKpaiHu, CXUIBHUX 0 MiATOTUICHHS.

Flood risk management of Urban Territories.

Mathematical Modeling of Groundwater Level Changing with
Considering Evapotranspiration Factor.

Environmental safety of building development on the Kharkiv
city flooding areas example.

Haykosa
ISIBHICTD

32 OCBITHIM
KOMITOHEHTOM

Yac Ta Micue npoBeeHHs 3aHATH 3 JUCHHUILUIIHHA

AyIuTOpHI 3aHATTS 3 HABYAJIBHOI JUCHMIUIIHK IPOBOJSATHCA  3T1THO
3aTBEP/KEHOTO PO3KIJIATy Y OYHOMY, TUCTAHIIMHOMY YU 3MilIaHOMY (opmari.
EnexTpoHHMii BapilaHT pO3KJIaaAy PO3MIIIYEThCS HA CalTi YHIBEPCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynbramii 3 HaBUaIbHOI TUCIUILTIHA TTPOBOIATHCS BIPOJOBK CEMECTPY
y "ac Ta B KaOiHeTi (ayauTopii) 3a pO3KIagOM KOHCYJbTalii abo y dopmari
BiJIeoKOH(pepeHii y cuctemi Z00M (IMOCHJIaHHS HAJIa€ThCA BUKJIA1adye€M OKPEMO).
B pasi momatkoBoi moTpebu 3m00yBavya B KOHCYJIBTAIlli 4ac MOTOMKYETHCS 3
BHKJIaJIaYeM.

MeTa BUBYEHHS HABYAJIBLHOI JUCIHUILIIHHA

Cdopmysatu y 3100yBauiB BUILOI OCBITU 3HAHHS PO CTPYKTYPY, di3UuHI,
MeXaH14H1, XIMI4HI TEXHOJIOT14HI Ta €KCIUTyaTalliiiHl BJIACTUBOCTI KOHCTPYKIIIMHIX
MaTepiajiiB — Ha OCHOBI METAJIIB Ta HEMETAJIIB; Cy4yacHl METOAU Ta OCHOBU TEXHO-

3


mailto:serykova@nuczu.edu.ua
http://rozklad.nuczu.edu.ua/timeTable/group

Jorii BUpOOHUIITBA Ta OOPOOKM KOHCTPYKLIMHUX MaTepiaiiB Jyid iX MOJANIbLIOTO
BUKOPHUCTAHHSA Y BUPOOHMIITBI, TpodeciitHiil misipHOCTI, (pOpMyBaHHS HABUYOK
3MIACHEHHS TEOPETUIHHUX 1 EKCTIEPUMEHTAIBHHUX JIOCHTIKCHb MOKa3HHUKIB BIACTH-
BOCTEH KOHCTPYKLIMHMX MaTepiamiB JUIsl JeTajeld TOXKeXKHOiI Ta aBapiiiHO-
PATYBAJIBHOI TEXHIKH, €JIEMEHTIB KOHCTPYKIIM MAaIIuH 1 CIOPYJ SK IMOTEHIIHO
HeOe3MeyHuX 00’ €KTIB.

Onuc HABYAJIBLHOIL JUCHUILTIHNA

Haiimenysamns ®opma 3100yTTH OCBITH
NMOKA3HUKIB 0tna
(neHHa)
Craryc TMCUMILTIHH BUOIpKOBa
Pik miaroroBxku 3-i
Cemectp o-i
O0car TUCHMILTIHM:
- B kpenurax €EKTC 3
- KUTBKICTh MOJTYJIiB 2
- 3arajibHa KiIbKiCTh TOJUH 90
- JIeKIIi1 (TOauH) 12
- MPAKTUYHI 3aHATTA (TOJIUH) 12
- CEMIHApChKi 3aHATTS (TOAWH) -
- 1abopaTopHi 3aHATTS (TOJUH) 10
- KypCOBHIA TPOEKT (poboTa) (roiuH) —
- 1HIII BUAM 3aHATH (TOUH) —
- caMmocTiifHa po6oTa (Toa1H) 56
- IHIMBITyabHI 3aBJIaHHS (HAYKOBO-OCIITHE)
(ronuH) -
- M1JICYMKOBHI KOHTPOJIb JudepeHIiioBaHul 3aiK

IlepeaymMoBH /151 BUBYEHHSI TUCHHUILTIHA

Panime marots Oytn BuBueHi aucuuiiinu: OK 09 «Ximis», OK 07 «Bwumia
MaTtemaTuka», OK 08 «Dizukay.

J{nsi BUBYEHHSI AMCIUIUIIHA HEOOXIJHI HACTYMHI pe3yJbTaTH HaBUYaHHS:
3aCTOCOBYBaTHM HEOOXIAHI [Jisi 3IIWCHEHHS MNpoQeciiHOl AISUIbHOCTI 3HAHHS
NPUPOJHUYMX HAYK.

Pe3ysbTaTH HABYaAHHS TAa KOMIETEHTHOCTI 3 TMCHUIJIIHH

BianoBinHO 10 OCBITHBO-TIPOQECciiiHOT mporpamMu « TeXHOTeHHO-eKOIorYHa
Oesneka» BUBUCHHS HaBuaiabHOi auciuiiinn BK 01 «Marepiano3HaBcTBO Ta
TEXHOJIOT1sI MaTepialliBy MOBUHHO 3a0€3MEeUNTH:

— JOCSITHEHHS 37100yBayaMM BUIO1 OCBITH TaKUX PE3yJIbTATIB HABUAHHS:

IIporpamHi pe3yabTaTH HABYAHHSA IIPH
Jlns1 BUOGIpKOBUX HABYAIBHUX TUCIUILIIH HE BKa3yIOThCSA
JucuuMniiiHapHi pe3y/IbTaTH HABYAHHSA AOpeBiaTypa
Posymitu OymoBy MeTalieBUX, HEMETAJIEBUX, KOMIO3UIIIMHUX MaTepialiB JIPH 01
Ta 00MpaTH METOAM JOCITIJKEHHS X BIACTUBOCTEH

4



3HaTH METOIM BUPOOHUIITBA KOHCTPYKIIIHHUX MaTepialiB Ta METOAH iX JIPH 02
00pOOKH — TEPMIYHOI, XIMIKO-TEPMIYHO1, MEXaHIYHOT

KBamidikoBaHo oOupaTi MaTepiaiu IS JeTalei MOKeKHO1 Ta aBapiiHO- JIPH 03
PATYBIBHOI TEXHIKH, €JIEMEHTIB KOHCTPYKIIM MalIMH 1 CIOpyHx SK
[IOTEHIIIHHO HeOEe3IIeYHnX 00’ €KTIB

— (¢opMyBaHHs y 3700yBayiB BUIIIOT OCBITH HACTYIMHUX KOMIIETEHTHOCTEH:

IIporpaMHi KOMIEeTEeHTHOCTI (3arajbHi Ta npogeciiini) 3K, IIK
J1nst BUOIpKOBUX HaBYAJIBHUX AMCUHUIUIIH HE BKa3yIOThCs
OuikyBaHi KOMIIETEHTHOCTI 3 TUCHMIUIIHU a0peBiaTypa
3n1aTHICT 3a0€3MeYyBaTH SIKICTh MaTepiaiB Ta BUPOOiB K01
31aTHICTh €(EKTUBHO BUKOPHUCTOBYBATH TEXHIYHY JIiTEpaTypy Ta IHIII K 02
JpKepena iHdopMarlii B rajry3i MarepiajJo3HaBCTBA
3MaTHICTP  3aCTOCOBYBaTH HABMYKH pOOOTH 3  BUIPOOYBaIbHUM K 03

YCTAaTKyBaHHAM IJId BI/IpiI_HeHHSI MaTepiaJIO?;HaB‘-II/IX 3aBJaHb

IIporpama HaBYAJBHOI AW CIUATLIIHA
Temu nHasuanvbHoOi OuCyuninuy.

MOAYJIb Ne1 «KoHcTpykuiiHi MaTepiaju Ta 3aroriBejibHe BHPOO-
HHUI[TBO»

Tema 1.1. Knacugikanis Ta BJIACTHBOCTI KOHCTPYKUIHHUX MAaTepilliB
MeTtanu Ta HeMeTanM, KpHUCTaliyHI Ta amMop(dHi Tuta. ATOMHO-KpUCTalIidyHa
cTpykTypa. Haitbuib1 po3noBCIOKEH1 TUITN KPUCTATIYHUX IPATOK, IX OCHOBHI Ta-
pamerpu. CTpyKTypa pealbHUX KpPHUCTAIB, JACPEKTH KPUCTAIIYHOI CTPYKTYPH.
AHI30TpoMisl Ta 130TpoMisi MeTamiB 1 HeMeTamiB. [lepekpucranizaiiis y TBepaoMy
ctaHi. SBuie nommopdizmy. Hanpyxxkenns ta nedopmariii. MexaHi4yHi it TEXHOIO-
Ti4H1 BJIACTUBOCTI KOHCTPYKIIMHUX MaTepianiB. BuzHaueHHs MeXaHIYHUX BJIACTH-
BOCTEH METAJIYHUX CIUIABIB MPU CTATUYHOMY, TWHAMIYHOMY Ta 3HAKO3MIHHOMY
HAaBAHTAKEHHI. TBepIICTh METaNiB Ta CIUIaBiB. BiiacTUBOCTI MeTaleBUX maTepia-
JIiB, SIK1 BU3HAYAIOTh JOBIOBIYHICTH JIeTajieil BUpOOY Ta 3aCOOM iXHBOTO BU3HAUYCH-
1. [Ingaxy maBUIEHHST MIIHOCTI JeTajded MaluvH 1 MexaHi3MiB. OCHOBHI BUIH
KOHCTPYKIIMHUX MaTepiaiiB, 10 3aCTOCOBYIOTHCS B MOKEXKHIN Ta aBapiitHO-PATY-
BaJIbHINA TEXHIIII.

Tema 1.2. Teopis cniaBis

Kpucranizaiist MeTaliB 3 piIKOro arperaTHOro CTaHy /10 TBepAoro. TepmiuHi
KpUB1 HarpiBaHHs 1 OXOJIO/DKCHHS TPH KpHUCTali3aili yucTtux meTtaniB. OCHOBHI
MOHATTS: CUCTeMa, cIulaB, ¢asza, komrnoHeHT. [IpaBuno ¢a3. Crocobu oTpumMaHHs
CIUIaBIB THITIB TBEPJOTO PO3UMHY, XIMIYHOTO 3'€IHaHHS, MEXaHIYHOI cymimii. [Ipa-
BUJIa TIOOY/IOBH JllarpaM CTaHy JBOKOMIIOHEHTHHX cIutaBiB. [liarpamu crany I, 11,
III ta IV tumiB. YTBOpeHHS MEXaHIYHOI CyMIIlll KPUCTAIIIB — €BTEKTHKHU. Y TBOPEH-
HSI TBepAUX po3unHiB. OOMexeHa PO3YMHHICTh KOMIIOHEHTIB y TBEPJOMY CTaHi 3
€BTEKTHUKOIO. YTBOPEHHS XIMIUYHOTO 3’€QHAHHA. 3B'I30K MK CTPYKTYpPOIO 1 BJac-
TUBOCTSMH KOHCTPYKUIMHUX MaTepiaiB.

Tema 1.3. liarpama crany ciiasiB Fe—C

3amizoByriieneBi cruiaBud. YopHi 1 kosbopoBi MeTanu. [loximopdizm 3amiza,

5



TEPMiUHI KpUB1 HArpiBy Ta OXOJOKEHHSI YMCTOTO 3aji3a, HOro KPUTHUHI TOUKH.
Jiarpama crany 3amizo — Byrienb (Fe—C). KommnonenTtu, ga3u Ta CTpyKTYpH, IO
CKJIaJaloTh 110 cucTeMmy. Jliarpama cTtaHy 3ali30 — HEMEHTUT. BIUIMB KiJIbKOCTI
BYIJICITIO 1 TOCTIMHUX JIOMIIIOK Ha BJIACTUBOCTI cTaji. Kpucramisaiiis 3a1i30Byrie-
IIEBUX CILIaBiB (CTajeil Ta yaByHIB). Bu3HaueHHs iXHBOI CTPYKTYpH IPH Pi3HOMAa-
HITHHX TeMIIepaTypax 1 CTajJuX 3HAYCHHSAX BMICTY ByrJento. Jliarpama cTtany 3aii-
30 — rpadiT. 3MillleHa KpucTasi3aiis.

Tema 1.4. Knacudikauis i mapkyBaHHs cTaJjieil Ta yaByHiB. Koiboposi
MeTasu i civiapu. HemeraneBi KOHCTpyKUiiiHI MaTepiaan

JleroBani Ta Byrienesi ctam. Knacudikaris craneit. Kimacudikaris ta map-
KyBaHHS ByrjieneBux ctaned. KoHcTpykiiiiHi cTajl 3BUYaiHOl SIKOCTI Ta SIKICHI.
[HCTpyMEHTaBHI CTalll SIKICHI Ta BUCOKOSIKICHI. BIUIMB BMICTY JIETyIOUUX €JI€MEH-
TiB HAa MEXI1 1CHYBaHHsI TTOJIIMOPGHUX (HOPM 3ajTi3a Ta PIBHOBAXHY CTPYKTYpPY CTa-
7i. ®a3y, 1Mo yTBOPATHCS HUMH 3 3aJ1130M Ta ByTieneM. JliarpaMu crany 3ai1i30-je-
rytounii enement. Kiacudikarist 1 MapKyBaHHs JieroBaHux cranei. KoHcTpykiiiHi
Ta IHCTPYMEHTaJbHI JieroBaHi cTaii. JleroBani ctam 3 0coOIMBUMHU (Hi3UKO-XIMIY-
HUMU BJIACTUBOCTSIMU. ByiBenbHI cTa A cnopyn 1 OyniBelb. ApMatypHi cTaii
JUISl HEHANIPYXKEHUX Ta TOMEpPeHbO HANPYXKEHUX 3aTi300€TOHHUX KOHCTPYKIIIH.
JIpoToBa xol0AHOTATHYTA apMarypa. Kinacudikariis Ta MmapkyBaHHs yaByHiB. Bia-
CTUBOCTI Ta MpPU3HAYEHHS O170T0, CIpOro, KOBKOTO 1 BHCOKOMIIIHOTO YaBYHY.
CrtpykTypa pi3HUX BUIIB 4aByHY. CIJIaBU KOJLOPOBUX METAIB. AJIFOMIHIHN 1 HOTO
criaBu. Kimacudikaiiis 1 MapKyBaHHS CIUIaBiB antoMiHil0. OCOOIMBOCTI TEPMIYHOI
00OpoOKM anroMiHI€EBUX CIUIaBiB. Minp Ta 1i craBu. Knacudikaiis 1 MapKyBaHHS
cruiaBiB Migil. OcoOauBOCTI TepMidHOI 00poOKHM MigHUX cruiaBiB. Knacudikaris 1
MapKyBaHHs ciuiaBiB TuTaHy. Knacudikariis 1 MapkyBaHHs cruiaBiB marHio. Ilig-
IIUMITHUKOBI CIUJIaBU Ta Marepianu. HemeraniuHi KOHCTpYKIiKHI Matepianu. Kia-
cudikarisi, CTpyKTypa 1 BIACTUBOCTI HEMETAIIYHUX KOHCTPYKIIHHUX MaTepiaib.
TunoBi TEpMOIIJIACTUYHI Ta TePMOpeaKTHUBHI Martepianu. ['ymoBi marepianu. By-
kanizaiis. ['ymoBi Bupo6u. Ckiio. JlepeBuHa.

MoayiabHa KoHTpoJbHA podora Ne 1l «KoHcTpykumiiiHi mMartepiaaum Ta
3aroTiBesibHe BUPOOHUIITBO).

MOAYJIb Ne 2 «Tepmiuna Ta MmexaHiuyHa 00po0ka mMaTepiaJis, cmocoou
OTPUMAHHS He PO3HIMHUX 3’ €IHAHb»

Tema 2.1. Tepmiuna i Temo-ximiuna o0poOka MeTaJiYHMX CIJIABiIB.
Kopo3sisa merasis

OcHoBu Teopii TepmiuHOi 00poOku crani. CyTHICTH TEpMIYHOI OOpPOOKH.
®da30BI1 NMEPETBOPEHHSI CTAJIl MPU HArpiBl Ta OXOJOMKEHHI. 3pOCTaHHS 3€pHa ayc-
TEHITY MPU HArpiBl Ta BILUIMB PO3MIpY 3€pHA HA MEXaHIuHI BiIacTUBOCTI crani. [le-
peKpucTamizamis 1 pekpuctamsaiis craii. llepeTBopeHHS NEepeoxoI0MKEHOTO
aycrenity. Jliarpama i3oTepmiudoro po3mnany aycteHity (C-miarpama). MexaHiuHi
BJIACTUBOCTI MPOJYKTIB 1 OCOOJMBOCTI mepediry MepaiTHOTO, MApTEHCUTHOTO Ta
MIPOMIXKHOTO TIEpETBOPEHHS. MapTEeHCUT HOro CTpyKTypa 1 BiactuBocTi. [leperBo-
PEHHsI ayCTEHITY Npu 0e3yMMHHOMY MOMIPHOMY OXOJIO/KeHH1. BrimuB BMmicTY Je-
T'YIOUUX €JIEMEHTIB Ha 3pOCTAaHHS 3€pHa ayCTEHITY, Ha Mepeodir 130TepMiYHOrO po3-
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najy ayCTeHITY 1 MapTeHCUTHOTO MepeTBOpeHHs. KpuThuHa MIBUIKICTH OXOJOA-
KEHHs cTajll. YMHHHUKHY, 0 BIUIMBAIOTh HA Hei. TexHosoris TepMiuHOi 0OpoOKHU
ctani. Knacudikariis BUTIAIiB TepMidHOT 00poOKHU cTasi. TeXHONIOrIYHUN MpoIiec
BiAnany craji. TeXHOJOTIYHMI Tporec HopMaizamii craii. TeXHOJIOTYHUM Tpo-
nec rapryBaHHs ctaii. Criocobu 1 oOiagHaHHs aia rapTyBaHHs. [edextu micis
rapryBaHHs Ta iX ycyHeHHs. [loBepxHeBe raptyBaHHs. TeXHOJIOTIUHUN TpoLEC
BiJIITycKy cTaii. OcoOIMBOCTI TepMIYHOI OOPOOKH JIETOBAHOI CTaji Ta YaByHiB. Xi-
MiKO-TepMiyHa 00poOKa 3ai30ByIJIelleBUX CcIiaBiB. L{eMenTarris, a3oTyBaHHs, 11ia-
HYBaHHs cTaii. BracTuBoCTI cTaui micis XIMIKO-TepMIYHOi 00poOKHU. 3B'SI30K MIX
JiarpaMoro CTaHy Ta CTpyKTyporo nudysiiiHoro mapy. Tepmiuna obpoOka crami
micas remenTanii. Kopo3sis meraniB Ta ix cmiaBiB. Metoau 00poTHOM 3 KOPO3IEI0
CTaJiell Ta YaBYyHIB.

Tema 2.2. BunuiaBka MeTaJiB Ta TUBapHe BUPOOHUITBO

[TipomeTamypris 3ajiza 1 oro cruiaBiB. Buau 1 pojioBHINa 3aii3HOI PyIH.
Bunu 1 pomoBuia kaM’sSsHOrO BYTULIS AJi1 BUILIaBku 4yaByHy. IlluxTa 1 dorocu.
[TinroroBKa KOMIIOHEHTIB IIMXTH JI0 TUIaBKU. BorueTpuBki marepianu. JlomeHHUM
poliec BUILUIABKU YaByHY. JloMeHHa midy. MapTeHIBChKUI MTPolieC BUTUIABKH CTAJIL.
MapteniBcbka miu. beccemepiBcbkuil mporiec BuIUIaBKu ctaii. KoHBepTopHUi
npoliec BUILIaBKU ctaiii. KucHeBi koHBepTopu. EnexTpoTepmiunmii mpoiiec BHII-
JaBKu ctaii. EnekTpuuHi QyroBi, IHIYKIIHHI Ta IyIJIeKC IIaBUiIbHI nedi. ['iapo-
MeTanypris. EnekTponuiakoBuil 1 BaAKyyMHO-IyTOBHil HieperiaB craji. XiMIYHe pa-
¢inyBanHs ctani. CnocoOM BUTOTOBJIEHHS JIMBAPHUX JAeTallel Ta iXHA Kiacudika-
1ig. BUrotoBieHHs BIAJIMBOK Y MilaHux (hopmax. BUroroBiaeHHs BiIJIMBOK y 000-
JOHKOBI1 (popmu. BUTOTOBNIEHHS BIVIMBOK MO MOJIEINSX, 1110 BUIUIABISAIOTHCA. Buro-
TOBJICHHSI BIJUIMBOK Yy KOK1JIb. BUTOTOBIEHHS BIIJIMBOK TiJ TUCKOM. BilieHTpoBe
BUTOTOBJICHHS BIVIMBOK. be3ynmuHHE BUTOTOBIICHHS BiIJIMBOK. BUTOTOBICHHS Ae-
Tajeil 3 O6110ro, ciporo, BUCOKOMIITHOTO Ta KOBKOTO 4aByHY. OcoOJIMBOCTI MeTa-
JTyprii KOIbOpoBUX MeTaliB. JIuBapHi gedekTr Ta 3aco0H X BUIIPABJICHHS.

Tema 2.3. OcHOBM TeXHOJIOTii MeXaHiYHOI 00POOKM THCKOM KOHCTPYK-
uifiHux MarepiaaiB. OTpUMaHHA HEPO3HIMHUX 3’ €THAHD

®i3U4YHI OCHOBU MEPETBOPEHb Y METAJIEBHX CIUIaBaX MPHU iX TIACTHYHOMY
nedhopmyBanHl. BrumB Ttemmeparypu HarpiBaHHs TakUX MaTepialliB Ha mepedir
nporiecy miactTuaHoro aedopmyBanns. Kinacudikamis crmocobiB 00poOku MeTaIiB
tuckoM. [Ipokatka. [IpecyBanns. Bonouinns. Koska. [lltammnyBanns. O6nagHaHHS
uist 00poOku MatepianiB TUCKOM. Di3uyHA CYTHICTH 1 Kiacu(ikalisg TEXHOJIOI14-
HOTO MpOILIECY 3BapIOBaHHs. 3BAPIOBAHICTh OJAHOPIAHUX, PISHOMAHITHUX MaTepia-
aiB. Tepmiune 3BaproBaHHs. J[yroBe 3BaproBaHHS, 3BapIOBAHHS €JIEKTPOIIIAKOBE,
3BapIOBaHHA y aTMocdepl 3aXUCHUX TrasiB, Jla3epHe, TEPMITHE 1 Ta30BE 3BapIOBaH-
Hs. TepMomexaHiyHEe Ta MeXaHiuHe 3BapioBaHHA. KOHTakTHE Ta XOJOIHE 3Bapro-
BaHHs. OCOOTMBOCTI 3BapIOBaHHS BYTJICIIEBUX, JISTOBAHUX CTajei Ta 4aByHiB. Oc-
O0OJMBOCTI 3BapIOBaHHS CILJIaBIB AJIFOMIHI0, Mijli, TUTany. OOmagHaHHS JUTsI 3BapIO-
BaHHs MartepianiB. [laiika meraniB 1 crutaBiB. [Ipumoi. CyTHICTB 1 cxema mpoiiecy,
3acobu maiiku. Kontpois sikocti. O6nanHanss il naifku matepianiB. CkieroBaH-
HSI KOHCTpYyKIiitHUX MaTtepiamB. Kiei. MetaneBi nmopomiku i cmocoou BUpOOHUIIT-
Ba BUPOOIB 3 HuX. DopMyBaHHS MeTajaeBUX MOpOMiKiB. CIiKaHHS MOPOITKOBHUX
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dbopmoBok. O6macTi 3acTOCyBaHHS BUPOOIB 3 METAIEBUX IMOPOIIIKIB.

Tema 2.4. OcHOBH TeXHOJIOTii MeXaHiYHOI 00POOKHU pPiZaHHAM KOHCTPYK-
HidHMX MaTepiaJjiB

di3uK0-MexaHIYHI OCHOBH OOpPOOKH MeETaliB pizaHHAIM. Pexxumu pi3aHHS.
Bunu cTpyXKu Ta cuiaM pizaHHs. 3HOCOCTIMKICTh p13aJIbHOTO 1HCTpyMeHTy. Mera-
nopizanbeHi BepctaTu. Knacudikarris. [IpuBoau ta nepeaadi, 1Mo 3aCTOCOBYIOTBCS Y
BepcTarax. MexaHi3mu BepcTariB. O0poOKka JeTaneil Ha TOKapHUX Bepcrarax. Tu-
I TOKapHUX BepcTatiB. Buau pisuis. ['eomerpis pisui. [HCTpymMeHTanbH1 MaTepi-
anmu. OOpoOKa jaeranedl Ha CBEpPUIMIIBHUX Ta PO3TOYYBAIbHUX Bepcrarax. Tumum
CBEPUNIMIILHUX Ta PO3TOUYBAJIBHUX BEPCTATiB. BUIM KIHIIEBOTO pI3aJIbBHOTO 1H-
cTtpyMeHTy. ['eomeTpis cmipansHOTO cBepaiia. OOpobOka aeraneil Ha CTPYTalbHUX,
TOBOQIBHHUX Ta MPOTSHKHUX BepcTaTax. TWMH CTPYTabHHX, MTOBOAIBHUX Ta MPO-
TSOKHUX BepcTaTiB. [HCTpyMeHTH A cTpyraHHs 1 goBOanHs. OOpoOka nmerani Ha
dbpe3epyBaIbHUX BepcTaTax. Tumu gpe3epyBaibHUX BepcTariB. Buau 1 reomeTpis
bpe3. O6poOka neraneit 3y04acTuX KoJiic Ha 3yOOpi3HUX BepcTaTax. Tumm 3y00-
pi3HUX BepcTaTiB. Bumu 3ybopizanbHOro iHCTpyMeHTy. OCHOBHI BY3JIM Ta PyXH.
OO6pobOka neraneil Ha nuTiQyBabHUX BepcTatax. Buaum aOpa3suBHUX Marepialis.
®opmu abpa3uBHUX 1HCTpyMeHTIB. Tunu numidysansuux Bepcratis. [midyBanbHi
Kpyru. 3HOIITYBaHHS Ta MpaBKa NUTihyBaIbHUX KPYTiB.

MoayJbHa KOHTPOJIbHA podoTa Ne 2 «Tepmiuna Ta MexaHiuHa 00poOKa
MarepiaJjiB, clI0cOOM OTPMMAHHS He PO3HIMHHUX 3’€IHAHDb).

Posmogin  aucuumiiHM y roamHax 3a  (gopmMamMu  oprasizamii
OCBITHBLOT'O npouecy Ta BUuiaMu HaBYaJbHUX 3aHATD
OuHa (neHHa) popmMa HABYAHHS
KinekicTs rognn
Ha3su mony.is - Y ToMy ames =
i rem JIeKIT | mpaKTHaHi 7a0opaTopHi | caMocTiifHa | MOJYJIbHA
yChOTO (ceMiHapchbKi) 3aHATTS pob6oTa KOHTpOJIbHA
3aHATTA (1H1I1 BUIU pobora
3aHATH)
2-i pik, 4-ii cemecTp
Mopyas 1
Tema 1.1.
Kuaacugikaunis
Ta BJACTHBOCTI 14 2 0 4 4 4
KOHCTPYKIIMHUX
MaTepiiiB
Tema 1.2. Teopm 10 2 2 0 2 4
CIJIaBiB
Tema 1.3.
Jiarpama crany 14 2 2 4 2 4
ciiasiB Fe-C
Tema 1.4.
Kuaacudikanis i 12 0 2 2 6 2
MapKyBaHHA
crajieil Ta




YaBYHIB.
Koaboposi
MeTaJH i
CILIABH.
Hemerasesi
KOHCTPYKUIiHI
Marepiajan

Pa3om 3a
MoayJiem 1

50

6

10

14

14

2-i pik, 4-i cemecTp

Moayasb 2

Tema 2.1.
Tepmiuna i
TeMo-XiMiuHa
00polOka
MeTaJiYHuX
CIJIaBiB.
Kopo3zisa meranis

10

Tema 2.2.
BuniaBka
MeTaJiB Ta

JIUBapHe

BUPOOHUIITBO

10

Tema 2.3.
OcHoBH
TEeXHOJIOTii
MeXaHiuHOo1
00po0KHM THCKOM
KOHCTPYKUIMHNX
marepiaJis.
Otpumanusn
HEPO3HIMHHUX
3’¢IHaHb

10

Tema 2.4.
OcHoBn
TEXHOJIOTil
MeXaHIYHOL
00poOKku
pPi3aHHSM KOHC-
TPYKIiHHUX
MaTepiaJiB

10

Pa3om 3a
MoOyJIeM 2

40

6

6

12

16

Paszom

90

12

12

10

26

30

Temu NMPAKTUYHHUX 3aHATH

Ne
3/m

Ha3zBa temu

OuHa (1eHHa) opMa HABYAHHS

KiabkicTh
TOANH

1 |Tema 1.2.
KOHCTPYKIIWHUX MaTepialliB 1 CIUIaBIBY.

Teopis

CIUJIABiB.

OpenTest

Nel

«Bnactusocri

2

2 Tema 1.3.

Amnainiz giarpamu crany crmaBiB Fe—C. OpenTest Ne 2

«/liarpama crany cruraBiB Fe—Cy.




3 | Tema 1.4, Knacudikamis i MapKyBaHHs CTajedl Ta 4aBYHIB. 3aXHCT 2
MKP No 1.

4 | Tema2.1l. Ximiko-TepMmiuHa 00poOKa KOHCTPYKIIMHMX Marepiaiib. 2
OpenTest Ne 3 «Knacudikarisi i MapKyBaHHS CTaJIed Ta YaBYHIBY.

5 | Tema?2.2. BumnaBka metaniB Ta JMBapHe BUpoOHHUIITBO. OpenTest 2
Ne 4 «Tepmiuna 00poOKa 3aI1i30BYTIICIICBUX CILJIABIBY.

6 Tema 2.3. CknaganbHe BupoOHunTBo. 3axuetr MKP  No 2. 2
JudepenuiiioBanuii 3ajik.
Pa3zom 12

Temu 1a00paTOpPHUX 3aHATH

Ne Ouna (1eHna) ¢popmMa HABYAHHSA KinbkicTb
3/n TOJIMH
1 Tema 1.1. JlocmikeHHS] MAKPOCTPYKTYPH METAJIIB Ta CIIABIB 2
2 Tema 1.1. MeToquka BU3HAYCHHS MEXaHIYHMX BIACTHBOCTEH METaliB 2
Ta CILJIaBiB
3 Tema 1.3. JlocnipkeHHsI CTPYKTYpH CTalli Ta YaByHa 2
4 Tema 1.3. CtexioMeTpHUyHi JOCTIKEHHS 3aJ1i30BYTJICHIEBUX CILJIABIB 2
5 Tema 1.4. BusHaueHHsI BJIACTHBOCTEH HEMETAJICBUX MaTepiajiB 2
Pa3zom 10

Temu ceMiHapcumx 3aHATh. He HGpGI[621‘-I€HO HaB4YaJbHUM IIJIaHOM.

OpieHTOBHA TeMaTHKAa iHAMBIIYaJbHUX 3aBJAaHb

BianoBinHo 10 po60YOTr0 HaBUAJIBLHOTO IJIAHY MepeadauyeHo 0coOTUBUIA BU/
1HAUBITYyaJIbHOTO 3aBAaHHS — BAKOHAHHS MOAYJIbHUX KOHTPOJIBHHUX POOIT:

— Mopynb Ne 1 «KoHCTpyKIIiifHI MaTepiaiy Ta 3aroTiBeIbHE BUPOOHUIITBOY,

—Mogyns Ne 2 «Tepmiuna Ta MexaHiuHa 00poOka MmartepiaiiB, criocoOu
OTPUMAaHHS HE PO3HIMHUX 3’ €THAHDBY.

OuiHlBaHHS OCBITHIX JOCSITHEHD 3100yBayiB BUIIOI OCBITH

3aco0u ouiHIOBaHHSA

3acobu oyinosanus ma Memoou 0eMOHCMPY8AHHS Pe3YIbMAamie HA8UaH A

— nudepeHIiHNN 3aJiK, Y pa3i He MPOXOHKEHHS yciX 4 eTariB MOTOYHOTO
TEeCTyBaHHS Yy CHCTEeMi OHJaiH-TecTyBaHHS OpenTest?2 mpoBOAUTHCSA MNUISTXOM
MIJICYMKOBOTO TECTYBaHHS y CHUCTeMI OHJaWH-TecTyBaHHs OpenTest2 um y
MMCbMOBOMY BUTJISII;

— YCHE Ta MUCbMOBE OMUTYBAHHS HAa KOKHOMY NMPAKTUUYHOMY 3aHSTTI;

— IOTOYHE TECTyBaHHS y CHUCTEeMI OHJIaH-TecTyBaHHs OpenTest2 na 4
MPaKTUIHUX 3aHATTSX,

— BUKOHAHHS Ta 3aXHCT 6 1a00opaTopHUX pooiT;

— BUKOHAHHS Ta 3aXUCT 2 MOAYJIbHUX KOHTPOJIBHUX POOIT.

OmuiHroBaHHS PiBHs OCBITHIX JocsirHeHb 3BO 3a OCBITHIMU KOMIIOHEHTaMH,
3nicHIoeThes 3a 100-0anpHOO HIKanoro, o BukopuctoByethes B HYL3 Ykpainu
3 MEpPEeBEACHHSAM B OIIHKY 3a pelTuHroporo mmkaiorw — €KTC Tta B 4-0anbHy
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TIKay.

VY pa3i Bpanoro ckiagaHHs AudEpeHIIMoBaHOTO 3alliKy, JOIMYCK Ha SKUI
MOJIMBHM 32 oTpuMaHHsa 3BO noBHoro Habopy popManbHUX 03HAK — BUKOHAHHS
1 3axuctT MKP Ne 1 1 MKP Ne 2, JIp Ne 1 — Ne 6 Ta mpoXOJI»KEHHS YCIX €TalliB Tec-
TOBOT'O MOTOYHOTO KOHTPOJIIO y CHUCTeMI OHJaiH-TecTyBaHHs OpenTest? y Bimo-
MICTh CKJaJaHHs AUGEPEHIIOBAHOTO 3aJIIKY, )KypHaJI O0JIIKY YCHIITHOCTI Ta Bij-
B1IyBaHOCTI Ipynu (B3BOAY), 1HIAUBIAyaJIbHUH TIJ1aH (3a711KOBY KHUIKKY ), €JIEKTPOH-
Hy 0a3y nanux y €/IEBO Ta Bummcky 10 JOKYMEHTY MpO BHUIILY OCBITY J€p>KaBHO-
T'0 3pa3Ka BUCTABIISIETHCS BIATIOBITHA OITIHKA.

Tabauusa BiAMOBIAHOCTI pe3yJabTaTIiB OLiHIOBAHHSA 3HAHb 3 HABYAJbHOI
AUCHUIIIHA 32 Pi3HUMH IIKAJIAMHA

3a 100-0a1bHOI0 IKAJIOIO, .
10 BUKOPUCTOBYEThCH 3a peHTHHI0BOIO 3a 4-0aJIbHOI0 IIKAJIOI0
B HYLI3 Ykpainu mikanoio (EKTC)
90-100 A BIZIMIHHO
80—-89 B
65-79 C AoGpe
55-64 D .
5054 E 3a710BIJILHO
35-49 FX :
034 = HE3aJJ0BUIBHO

Kpurepii oninroBanus

Dopmu nomouHo20 ma niOCYMKO8020 KOHMPO.IIO
[ToTouHM KOHTPOJIb TPOBOIUTHCA Y OpMI:

— ()pOHTANBLHOTO Ta IHAMBIAYATIBHOIO OUTYBAHHS,
— BUKOHAHHSI MTMCbMOBUX 3aB/IaHb,

— BUKOHAHHS JJAOOpaTOPHUX POOIT,

— TecTyBaHHS B cucteMi OpenTest2.

Onumysanms € CKIaJ0BOI0 TOTOYHOTO KOHTPOJIO 1 MPOBOAUTHCS BUOIPKOBO
Ha KOKHOMY TPaKTUYHOMY 3aHsATTI. BoHO mependadae OIiHIOBAaHHS TEOPETHUYHOI
nigroroBku 3BO 13 3a3HaU€HOT TeMU MPAKTUYHOTO 3aHATTS (Y TOMY YHUCIi, CaMOC-
TIMHO OIPaIlbOBAHOTO MaTepiany).

Kpumepii nomounoeo oyintosanms 3Hamsb 3000y6a4ie HA NPAKMUUHOMY 3d-
Hammi (oyinoemocs 6 dianasoni 6id 0 0o 1 ban):

1 6an — 3BO npuiimMae akTUBHY y4acTh B OOrOBOPEHHI MHUTaHb, PO3B’S3aHHI
3aja4, JIEMOHCTPY€E 3/aTHICTh CaMOCTIMHOTO MOIIYKY BIAMOBiJEH, aHami3y Ha-
JTAHOTO MaTepially, HaJlae MpaBUiIbHI BIMOBII1 HA MTUTAaHHS BUKJIaaya;

0 6aniB — 3BO He npuiiMae yyacTb B OOrOBOpPEHHI MUTaHb, PO3B’sI3aHHI 3a-
Jla4; HaJla€ He TIPaBWIbHI BIJIMOBI/II HA MUTAHHS BUKJIa1aya.

Buxonanns ma saxucm nabopamopHux podim € CKJIaJI0BOI0 TOTOYHOTO KOH-
TPOJIIO 1 MPOBOAUTHCS BUOIPKOBO HA KOKHOMY JJabopaTopHOMY 3aHATTI. BoHO me-
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penbayvae OIIHIOBAHHS MOBHOTH PO3KPUTTS MUTAHHSI, UIICHICTh, CACTEMHICTb, JIO-
riyHa MOoCHiI0BHICTh, BMIHHS (DOPMYIIIOBaTH BUCHOBKH, aKypaTHICTh 0(DOPMIIEHHS
3BITY 3 J1a00paTOpHOI POOOTH, CAMOCTIMHICTh BUKOHAHHS.

Kpumepii nomounoeo oyinrosanns 3uanv 3BO na nabopamopromy 3anammi
(oyintoemucs 8 dianaszoni 6io () 0o 2 6anis):

2 0amu — 3aBJaHHS BUKOHAHE B MOBHOMY OO0CS31, BIAMOBIIL MPaBUIIbHA,
HaBEJICHO apryMEHTaIlil0, BUKOPUCTOBYIOThCS MpodeciitHi Tepminu. ['pamaTHyHO 1
CTHJIICTUYHO 0€3 MOMUIOK 0(OpPMIICHHIA 3BIT;

1 6amu — 3aBAAaHHA BUKOHAHE YAacCTKOBO Ta/a00 y 3BITI JOMYIIEHI 3HAYHI
rpaMaTU4HI YU CTUIICTUYHI TOMUJIKH.

0 GamiB — 3aBaHHS HE BUKOHAHE.

Tecmoguti KOHmMpOIbL € CKIAAOBOIO MOTOYHOTO KOHTPOJIO 1 3/I1MCHIOETHCS
yepe3 BIAMOBIAI Ha TECTOBI 3aBlaHHA y cuctemi OpenTest2 B Mexax OKpeMOro
NPaKTUYHOT'O 3aHATTA.

KosxeH BapiaHT TECTOBOIO KOHTPOJIIO CKJIAA€ThbeA 3 25 MHUTaHb, cPopMo-
BaHMX Yy TECTOBIN QopMi. BilloBil HAAAIOTECSA HMUIAXOM BUOOPY MPaBUIILHOT Bij-
noB1/1 (BIANOBIACH) cepesl HalaHUX CUCTEMOIO IPOBE/ICHHS TECTYBAaHHS BapIaHTIB.

Kpumepii oyinosanns suans 3BO npu euxonawHi mecmooco KOHMPOTIO
(oyintoemucs 6 dianazoni 6i0 () 0o 5 b6anis):

orinka My 6ajiax po3paxoBYyeThCs 32 POPMYJIIOIO

M=N/K x L, 6anis,

ae N = [0 ... K] — kxigpKicTh IpaBHIBHUX BiAmoBigeil y Tecri, mr.; K = 25 —
KUIBKICTh MHUTaHb y TecTi, mT.; L = 5 — kxinpkicte 6aniB 31 100-0anbHOI OIIHKH,
BiJIBEZICHUX Ha | TecTyBaHHS.

3 OKPYTJICHHSAM OTPUMAHOTO PE3YNbTATY A0 HAWOIMKIOTO IIIJIOTO 3HAYCHHS.

Bukonauns mooynvHux KOHmMpoOabHux pobim € CKI3JOBOI IMOTOYHOTO
KOHTPOJIIO 1 311MCHIOETHCS HUISIXOM CaMOCTIHHOTO BUKOHAHHSI MHMCbMOBOI pOOOTH
Ta TIEPEBIPAETHCSA TiJ Yac TMPOBEJACHHS OCTAHHBOTO TMPAKTHYHOTO 3aHATTS 3a
BIJIMOBITHUM MOMYJIEM IHUCIMIUIIHA B MEXKax OKPEMOTro MPaKTHUYHOTO 3aHSTTS.
Koxen BapianT 060x MKP cknagaetscs 3 3 iHAMBIAyaTbHUX 3aBIaHb-TIUTaHb, SKi
HOCATH pedepaTUBHHM XapakTep. BiamoBinl Ha MUTaHHS MOBHWHHI CKIIAIaTHUCS 3
YiTKO C(OPMYIHLOBAHOTO 3aBJAaHHS, OMKCY PIIICHHS, HAsSBHOCTI rpadiyHOro Ma-
Tepiany, Tabmuib 1 Gopmyn (3a HEOOXIAHOCTI), OOTPYHTOBAHOTO, 3MICTOBHOTO
BUCHOBKY. Teopernyna miaroroBka 3BO 3a TeMOO MOJIyJsi OLIHIOETHCS y XOI1
yCHOTO 3axucTy pe3ynbrariB MKP 3a moBHOTOO BiAMOBIAI.

Kpumepii oyinrosanns 3nans 3000y8auie npu ukonanni MKP (oyintoembcs
6 oiana3zoni 6i0 0 0o 20 6anis):

18-20 GaniB — NpaBWJIBHO BUKOHAHI BCl 3aBJAaHHS 3 JOTPUMYBAHHSM BCIX
BHUMOT JI0 BUKOHAHHSI,

12-17 6an — mpaBWIbHO BHUKOHAHI BCl 3aBAaHHA, aje HEJOCTaTHE
OOTpyHTYBaHHsI BIAMOBII, JOMYIIEHI HE3HAYHI T'paMaTU4HI YW CTHJIICTUYHI TIO-
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MUJIKH;

1-11 GamiB — 3aBJaHHs BUKOHAaHI YaCTKOBO;

0 GasiB — BIAMOBIIb BIJICYTHSI, 3aB/IaHHS HE BUKOHAHE.

Crpok Hananns Ha nepeBipky MKP Ne 1 — m’stHuns 6-ro THXHS ceMecTpa,
MKP Ne 2 — m’atHuns 12-ro TUXHS ceMecTpa.

N

N

N -

N

N -

N -

1.
2.

Ilepenik 3a60ans 0na euxonanus MKP Ne 1
«Koncmpyxuinini mamepianu ma 3azomisesibhe 6UpPOOHUUMBON:
BapianT Ne 1

. MeTtonu nocmimkeHHs: OyJ0BH METATIB Ta iX CIJIaBiB.
. CTpyKTypa Ta BIaCTUBOCTI IIEMEHTHUTY.
. TexHoNOTIYHUH TPOIIeC BUIJIABKU YaBYHY.

BapianT Ne 2

. MexaHi4H1 BJIaCTUBOCTI METAJIIB Ta 1X CILJIaBIB.
. [TiIIIMITHIKOBI CIUIAaBU Ta MaTepialiy.
. TeXHOJIOT1YHUH TTPOIEC BUILIABKH CTAJIl.

Bapiant Ne 3

. MeTtonu nociiKeHHsl BIAaCTUBOCTEHM METalliB Ta iX CIUIaBiB.
. BmactuBOCTI 1 MapKyBaHHS JIOPATIOMIHIIO.
. TexHonoT1YHUYM NpOoIIeC BUILJIABKH CIJIaB1B aTIOMIHIIO.

Bapiant Ne 4

. Buau miaToMHUX 3B SI3KIB B TBEPAUX TLJIAX.
. Cip1 TexH14HI YaBYHH, CTPYKTYpa, CepH 3aCTOCYBaHHS.
. TexHonor1yHU# NpoLec BUIIABKU MiAl Ta ii CIIIaBiB.

Bapiant Ne 5

. XiMIYHI BJJaCTHBOCTI METaJIIB Ta iX CIIJIaBiB.
. 3acoOm OTpUMaHHS TBOXKOMITOHEHTHHX CILJIaBiB.
. Jlomennwii nporiec. byoBa qoMeHHOI meyi.

Bapiant Ne 6

. MeTonu BU3HAYEHHS TBEPAOCTI METAIB Ta iX CILJIABIB.
. CTpyKTypa Ta BIaCTUBOCTI ayCTEHITY.
. MapTeniBchkuii mporiec. bynoBa MapTeHIBChbKOT TeUi.

Bapiant Ne 7
Kpucranizaiis meTaniB Ta iX CILJIaBIB.
Kommno3umiitHi marepianu, ix kiacudikailisi, BJIacCTHUBOCTI Ta cdepu

3aCTOCYBaHHSI.

3.

1.
2.

Koneprepnuii npouec. bynoBa KuCHEBUX KOHBEPTEPIB.
Bapiant Ne 8
JedekT KpuCcTalyHOI CTPYKTYpH METAJIIB Ta iX CIUIABIB.
CrnnaBu Ha OCHOBI MarHilo — CKJIaJ, CTPYKTypa, BIJACTHUBOCTI U

MapKyBaHHS.

3.

1.
2.

BunpoOyBaHHs MeXaHIYHUX BJIACTUBOCTEH METaJIeBUX CILJIaBIB.
Bapiant Ne 9

[Tomimophizm MeTaniB Ta HEMETATIB.

CtpykTypa Ta BIaCTUBOCTI (epuTy.
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3.

CrnnaBu Ha OCHOBI THUTaHy — CKJaJ, CTPYKTypa, BIACTHUBOCTI U

MapKyBaHHS.

1.
2.
. Koposis merasis.

N

N

l_\

[HEN

N

N

N -

2.
3.

Bapiant Ne 10
Di3uuH1 BJIACTUBOCTI METAJIIB Ta iX CIUIABIB.
Cknaj, CTpyKTypa, BIIACTHBOCTI i MapKyBaHHS OpOH3.

Bapiant Ne 11

. MIKpOCTpYKTYpHHMIA aHATI3 TOCHIKECHHS] METaJIB Ta 1X CIJIaBiB.
. CriaBu KOJIBOPOBUX METANIB.
. Buau 1 BUoOyTOK CKJIaIOBUX LINXTH JJISl BUTJIABKU YaBYHY.

BapianT Ne 12

. Tunu kpucTaniyHUX PEIIiTOK, iX OCHOBHI MapaMeTpH.
. BnactuBocTi mtactMac.
. Ckaz, CTpyKTypa, BIACTHBOCTI 1 MapKyBaHHS JIaTyHE.

Bapiant Ne 13

. Jliarpama crany ciuiaBiB [-ro tuiy.
. Huzpkoserosani OyaiBenbHi cTaii — Kiacudikairis,

BJIACTHBOCTI Ta MapKyBaHH:.

. BmactuBocCT! ¥ MapKyBaHHS OpOH3.

Bapiant Ne 14

. IlonsaTTs giarpamu ctany cmiaBy. KomnoneHr, ¢asa, cucrema.
. BB oMIIok Ha BIACTUBOCTI 3aJ1130BYTJICHIEBUX CILIABIB.
. BmactuBocTi, cknaja, CTpykTypa i MapKyBaHHS CILJIaBIB HA OCHOBI TUTaHY.

Bapianr Ne 15

. liarpama ctany cmiasiB II-ro tumy.
. Bunu, BIacTUBOCTI Ta 3aCTOCYBaHHS a30€CTOBUX MaTepiaiB.
. Bunu, BmacTUBOCTI Ta 3aCTOCYBaHHS BOTHETPUBKHUX MaTepiaiiB.

Bapiant Ne 16

. Knmacudixaris craneit 3a BMICTOM BYTJICIIO Ta IPU3HAYCHHSIM.
. 3acoOM OTpUMaHHS TBOXKOMITOHEHTHHX CILJIaBiB.
. Bunu, BmactuBOCTI, BUAOOYTOK 1 pOJOBHINA 3a113HOT PY/IH.

Bapiant Ne 17

. OCHOBHI BUJIM KOHCTPYKIIIHHUX MaTepialliB, 10 3aCTOCOBYIOTHCS

y MOKEXHII Ta aBapiiHO-PATYBaJIbHINA TEXHILI.
Krnacudikarist Ta MapkyBaHHs JIETOBaHUX CTaJIeH.
Bunu, BnactuBoCTi, BUAOOYTOK 1 pOAOBUINA BYTUUIA U1l METAITYPriiHUX

MPOLIECIB.

1.
2.

BapianTt Ne 18
KputnuHi TOukH, TEpMIYHI KPUBI PU KPUCTATI3aLlll YUCTUX METAIB.
Bumun Tta BnactuBocTi sakodapOoBux MmatepiamiB. TexHosorii ix

HAaHCCCHHAI.

3.

1.
2.

Criocobu 3axuCTy AeTaniell 3 MeTalleBUX CIUIABIB BiJl KOPO3ii.
Bapiant Ne 19

Hiarpama crany ciasy III-ro tumy.

Ckuag, CTpyKTypa BIACTUBOCTI i MapKyBaHHS JIaTyHEH.
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3. Bunu 1 BmacTUBOCTI TOJTIMEPIB.
BapianT Ne 20
1. Kopo3ist Ko1b0pOBHX METAIIB Ta iX CIUIaBiB.
2. I'ymMoBI MaTepiajii, BIaCTUBOCTI Ta c(pepu 3aCTOCYBaHHS.
3. [Tium nia TepMivHOT 0OPOOKHM MeTajieBUX CILIABIB.
Bapiant Ne 21
1. liarpama ctany cruiaBy [V-ro tury.
2. AmoMiHIli Ta HWOro CIUIaBM — BIACTUBOCTI, MapKyBaHHA Ta cdepu
3aCTOCYBaHHSI.
3. TepMopeakTHBHI IJIaCTMACH.
BapianT Ne 22
1. TToximopdi3m MeTaiB 1 HEMETaliB.
2. TepMoIUIacCTUYHI MJIACTMACH.
3. TeXHONOT1YHUI TPOLIEC BUIJIABKU CTaNl y €JIEKTpoIieyax Ta 00JiaJHaHHS
JUTSI HBOTO.

BapianTt Ne 23
1. Ani30Tportist Ta 130TpOMist METaliB 1 HEMETAIB.
2.CmiaBu Ha OCHOBI MAarHil0 — CKJaJ, CTPYKTypa, MapKyBaHHA 1
BJIACTUBOCTI.
3. TexHONMOT1YHUHI TPOLIEC BAKYYMHO-yTOBOTO TIEPEIJIaBy CTai.
Bapianrt Ne 24

1. BnactTuBOCTI MaTepiajiB, BU3HaYal04vl JJOBFOBIYHICTH BUPOOY ¥ 3aco0u ix
BU3HAYCHHS.
2. CTpyKTypa Ta BJIaCTUBOCTI JIEACOYPHTY.
3. TeXHOJOTIYHUH TIPOIIEC eIEKTPOILIAKOBOTO ITEPEIUIaBy CTaJi.
Bapiant Ne 25
1. [ncTpymeHTaNnbHa MEeTaJIOKepaMika, ii Kinacudikailisi, BIaCTHBOCTI.
2. PeHTreHOCTpyKTYpHHUI aHaIli3 TOCTII)KEHHS] METAIB.
3. TexHOJIOTIYHUIA MPOIIEC EICKTPUYHOI Ta €IEKTPOJYrOBOI PI3KHM MeTale-
BUX CIUIABIB.
BapianTt Ne 26
1. TepMopeakTHBHI IJIACTMACH, X BIACTHBOCTI Ta c(hepr 3aCTOCYBaHHS.
2. TexHOJOT1YH1 BIACTUBOCTI KOHCTPYKIIIHHUX MaTepiaiB.
3. TexHomoriyHU# MpoIiec ra3oBoi Pi3KH METAJIEBUX CIIJIABIB.
Bapiant Ne 27
1. Knacudikanis Ta MapKyBaHHS YaBYHiB.
2. Kpucramnizamis meTamis.
3. TeXHOJIOT14H1 BIACTUBOCTI KOHCTPYKI[IHHUX MaTepiaiB.
Bapiant Ne 28
1. JlepeBuHa, ii BuaM, BIACTUBOCTI Ta chepH 3aCTOCYBAHHS.
2. Meromu BuUNpOOyBaHb MEXAHIYHUX BIACTUBOCTEH KOHCTPYKIIIHHUX
MaTepiais.
3. OCHOBHI 3aKOHOMIPHOCTI TIACTUYHOTO JehOopMyBaHHS KOHCTPYKIIHHUX
MaTepiais.
BapianTt Ne 29
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1. JIuBapHi amiOMiHI€BI CIUIaBHM, iX BJIACTUBOCTI, MapKyBaHHs Ta cdepu
3aCTOCYBaHHS.
2. liarpaMa cTaHy 3a1i30-IIeMEHTUT. BU3HAUeHHS CTPYKTYPHU XapaKTEPHHUX
CIUIaBIB MIPH PI3HUX TEMIIEpaTypaXx.
3. [IpaBuio BakeniB y aHaji3l JiarpaM CTaHy CIUIaBiB OCHOBHUX THIIIB Ta
JiarpaMu 3aj1i30-BYTJICIIb.
BapianTt Ne 30
1. Kommo3umiiini Matepianu, iX kiaacudikailis, CTpyKTypa, BIACTUBOCTI Ta
cdepu 3acTOCyBaHHS.
2. Bunu MetaniyHuX CIJIaBiB Ta METOIH X OTPUMAaHHS.
3. TBepaicTh KOHCTPYKIIIHHUX MaTepialiB 1 3aco0u il BU3HAUCHHSI.
BapianT Ne 31
1. BruuB ByTJIeLfo Ta MOCTIHHUX JOMIIIOK Ha BIACTUBOCTI CTaJEH.
2. AHTUPUKITITHI MaTepiaiu.
3. TouHICTh PO3MIpIB JETANECH.
BapianTt Ne 32
1. [HcTpyMeHTaNbHI CTalll, iX BIACTHUBOCTI, KJIIacH(IKallisl Ta MApKyBaHHS.
2. MakpOoCTpYKTYpHUI aHami3 y JHOCHIIPKEHHI CTPYKTYpH Ta JAe(EKTiB
KOHCTPYKIIIHHUX MaTepiaiB.
3. TouHicTh POpPMU TOBEPXOHB JACTANICH.
Bapianrt Ne 33
1. Crani Ta criaB 3 0COOJIMBUMU BIACTUBOCTSIMHU.
2. AHTUQPUKITIITHI YaByHH.
3. TouHICTh B3a€MHOTO PO3MIIICHHS TOBEPXOHb JETAIECH.
BapianTt Ne 34
1. Cunyminuy, iX BIACTUBOCTI Ta c(h)epu 3aCTOCYBaHHS.
2. ledekTocKoris y JOCTIIKEHH] CTPYKTYPH Ta e(PEeKTIB KOHCTPYKIIHHIX
MaTepiais.
3. lllopcTKiCcTh MOBEPXOHD JETACH.
Bapiant Ne 35
1. KoHCTpyKIIiiiH1 cTai — BIACTUBOCTI, Kjacu(ikallis Ta MapKyBaHHS.
2. Kpucraniyna OygoBa MeTaliB.
3. Cnpspxenns neraneit. [Tocagku.
Bapiant Ne 36
1. MapkyBaHHSI, BJIAaCTUBOCTI Ta c(epu 3aCTOCYBaHHS KOHCTPYKIIHHUX
BYIJICIIEBUX CTajiel 3BUYalHOi kocTi Tpyn A, b ta B.
2. CTpyKTypa, MapKyBaHHS Ta BIACTUBOCTI O1IOTO YaByHa.
3. OCHOBHI I1HCTPYMEHTHU [JIsi BUMIPIOBAHHS PO3MIPIB JeTajeil 1 TexHIka
BUMIPIOBaHb.

Ilepenik 3a60ans 01a euxonauns MKP Ne 2
«Tepmiuna ma mexaniuna 0opooKa mamepianis,
CROCOOU OMPUMAHHA HEPOZHIMHUX 3 EOHAHD):

dopmyna s po3paxyHKy KUIBKOCTI ByTJelo y cruiasi Fe—C:
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C=N-2/10, % mac.,

ne N — nomep 3BO y cnucky rpynu 3a )ypHaJioM OOJIKY BiJB1yBaHOCTI Ta
aKaJeMIYHOI YCHIITHOCTI.

Bapiant Ne 1
1. CytHicTh TepMiuHOi 00p0oOKH ctani. Da30Bi mepeTBOPEHHS CTall 3 PI3HUM
BMICTOM BYTJICLIIO IIPU HAarpiBaHHI.
2. TexHONOTIYHUI TpOLEC aBTOMATHMYHOTO 3BAPIOBAHHA METAJIYHUX
CITLJIaBiB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 0,2 %.
BapianTt Ne 2
1. IlepeTBOpeHHS MEPEOXOJIOHKEHOT0 aycTeHITy. [liarpama i30TepMidHOTO
posmany aycteHity (C-miarpama).
2. O6po0Oka nerasneit Ha BepcTaTax TOKapHOI TPYIIU.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 0,4 %.
Bapiant Ne 3
1. MexaHiuHl BJACTHBOCTI HOPOAYKTIB Ta OCOOJMBOCTI MEPJITHOTO,
MapTEHCUTHOTO Ta MPOMDKHOIO (COpOITHOTO, TPOOCTUTHOIO, OEUHITHOTO)
MIEPETBOPEHHS.
2. TexHomoriyHU MpoIriec Maiku METaNiB Ta iX CIIJIaBiB.
3. Temneparypui 3MiHoBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C ipu C = 0,6 %.
Bapiant Ne 4
1. MaprteHcut, HOTo CTPYKTypa Ta BIACTUBOCTI.
2. O6po0Oka MeTaliB Ta iX CIUIaBiB pi3aHHIM. Pexxumu pizaHHs.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiama3oni
T =1600 — 20 °C ipu C = 0,8 %.
Bapiant Ne 5
1. IlepeTBOpeHHs ayCTEHITY y CTAJIAX MPHU OXOJIOIKEHHI 3 PI3HUMHU
CTaJIMMU 3HAYCHHSIMH IIBUKOCTI.
2. 3HOCOCTINKICTh Pi3aIbHOTO IHCTPYMEHTY.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 1,0 %.
Bapiant Ne 6
1. KputruHa MIBUAKICT OXOJOJKEHHS 3alli30BYTJICLIEBUX CIUIaBIB Ta
YUHHUKH,
K1 BIUTUBAIOTH HA HEA.
2. Meranopi3alibHi BepcTaTy, iX Kiaacudikallis Ta OCHOBHI MEXaHI3MHU.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  miamasoni
T=1600— 20 °C ipu C = 1,2 %.
Bapiant Ne 7
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1. Knacudixkaris BuAiB TepMidHOi 00pOOKH 3aJ1130BYTIICIIBUX CILIaBIB.
2. TexHOJOT1YHUM MpoIiec 00pOOKH IeTaliel Ha Ui (PyBabHUX BEpCTATAX.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 1,4 %.
Bapiant Ne 8
1. TexHOJIOTIUHUI mporiec BiJMaITy 3J1130BYTJICIICBUX CILIaBIB,
Kkiacudikaiis 3a TEMIIEpaTypor HarpiBy, OJIEpXKyBaHI CTPYKTYpH Ta ix
BJIACTUBOCTI.
2. Tunu ppesepyBanpHuX BepcTaTiB. Buau dpes.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C ipu C = 1,6 %.
BapianT Ne 9
1. TexHoNOT1YHMIA TpoIIeC HOpMaTi3alii cTall, OAepPKyBaHl CTPYKTYpH Ta iX
BJIACTUBOCTI.
2. MeraseBi MOPOIIKY Ta CIOCOOM BUPOOHHUIITBA BUPOOIB 3 HUX.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  nmiama3oni
T =1600 — 20 °C mpu C = 1,8 %.
Bapiant Ne 10
1. TexHonoriuauii mporec rapryBaHHs ctam. [ledekTu rapTyBaHHS Ta
3aco0u 1X YCyHEHHSI.
2. Tumn uwtidyBadbHUX BEPCTATIB Ta TEXHOJIOTIYHUHM TMpolec 0O0poOKu
METaJIIYHUX CIUJIaBIB HUTI()YBAHHSM.
3. Temneparypui 3mMiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 2,0 %.
Bapianr Ne 11
1.Buam Ta  Opu3HAUYCHHS ~ TEXHOJOTIYHOIO  TPOIECY  BIAMYCKY
3aJ1130BYIJICIIBUX CiiaBiB. Oep)KyBaH1 CTPYKTYPH Ta iX BIACTUBOCTI.
2. Tunu 3y6opi3asibHuX BepcTaTiB. OCHOBHI BY3JIU Ta PyXH.
3y0opi3anbHUIl IHCTPYMEHT.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiama3oni
T =1600— 20 °C ipu C = 2,2 %.
Bapiant Ne 12
1. OcoOMUBOCTI TEXHOJOTIYHOTO TMPOIECY TEPMIYHOI OOPOOKM JIETOBaHHUX
CTaJIeil Ta YaBYyHIB.
2. Bumu ctpyxku. Cunm pi3aHHS TpU TOKapHid 0OpoOIi 30BHIMIHBOI
HMTIHAPUYHOI MOBEPXHI TPOXIAHUM PI3LEM.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasosi
T =1600 - 20 °C ipu C =24 %.
BapianTt Ne 13
1. TexHONOTIYHUI TPOIEC TMOBEPXHEBOTO TapTYBaHHS 3a130BYTJICIIEBUX
CIUTaBIB.
2.llpuBogn Ta mepedadi, MO0 3aCTOCOBYIOTHCS Yy METaIOPi3albHUX
BEpCTaTax.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  miama3oni
T =1600 — 20 °C ipu C = 2,6 %.
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BapianT Ne 14
1. TexHoJIOTTYHUHN TIPOIIEC IIEMEHTAIlli CTaJeH.
2. TexHOJOTIYHUM MpoIiec 0OPOOKH JeTalIe Ha CTPyTralbHUX BepCcTaTax.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C npu C = 2,8 %.
Bapianr Ne 15
1. TexHOJIOTTYHUHN TIPOIIEC a30TyBaHHS CTaJICH.
2. Texnonoriuynuii mporec 00poOKH JeTanel Ha MPOTSHKHUX BepcTaTax.
3. Temneparypui 3MiHioBaHHd B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mipu C = 3,0 %.
BapianT Ne 16
1. Texnonoriuawmii mpouec AMPy31iHOT MeTai3allil METaJTiYHUX CIJIaBiB.
2. IIporecu 3HOITYBaHHS Ta MPABKHU LTI (HyBaIbHUX KPYTiB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—-C B pgiamasoni
T =1600 — 20 °C mpu C = 3,2 %.
Bapiant Ne 17
1. Cnioco6u 1 3acoOu BUTOTOBJICHHS JIMTHX JIeTalIeH Ta IXHs Kiacudikaris.
2. TexHoNoriyHUM Tpoliec 0OpoOKH AeTasiel Ha JOBOATLHUX BepcTaTax.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  nmiamasoni
T =1600 — 20 °C mpu C =34 %.
Bapianrt Ne 18
1. Oco6aMBOCTI BUTOTOBJICHHS JIeTaJIel 3 CIUIaBIB KOJILOPOBUX METAIIB.
2. Texnonoriuynuit mporec 00poOKH METaTIYHUX CIUIABIB IUTIQYBaHHSM.
3. Temneparypui 3MiHoBaHHa B cTpyktypi Fe—C B  niama3oni
T =1600 — 20 °C mpu C = 3,6 %.
Bapiant Ne 19
1. TexHoJNOT1YHUN MpoOILIEC BHUTOTOBJCHHS BUIIMBOK Yy TIIMIAHUX Ta
000JIOHKOBHX (popmax.
2. TexHONOT1YHUH TIpolIec 0OPOOKM HA PO3TOUYBAIBHUX BEpCTATaX.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiama3oni
T =1600 — 20 °C ipu C = 3,8 %.
BapianTt Ne 20
1. Knacudikariis croco0iB 1 3aco0iB 00pOOKH METATIYHUX CIUIABIB TUCKOM.
2. TexHOIOTIYHUH MPOIIEC BUTOTOBIICHHS BiJIMBOK Y KOKiJIb Ta MO MOJEIIAX,
110 BUTUTABIISIOTHCS.
3. Temneparypui 3miHioBaHHS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C mpu C = 4,0 %.
Bapiant Ne 21
1. TexHONOTTYHMI MpoOIIEC 3BAPIOBAHHS BYIJICLIEBUX, JIETOBAHUX CTallel Ta
YaBYHIB.
2. Cnioco6wu 1 3aco0u BUMPABIICHHS TUBAPHUX 1e(PEKTIB.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  miamasoni
T =1600 — 20 °C pu C =4,2 %.
BapianTt Ne 22
1. TexHoNOT1YHMI ITpoLiec OE3yNMUHHOTO BUTOTOBIICHHS BIJUIMBOK
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3 METaJIYHUX CILJIABIB.
2. TeXHOJOT1YHUI MPOLIEC KOHTAKTHOTO 3BapIOBAHHS METAJIEBUX CILJIABIB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T=1600—-20°CnpuC=44%.
BapianTt Ne 23
1. TexHOJIOTTYHUHN TIPOIIEC TEPMITHOTO 3BAPIOBAHHS JICTAJICH 3 METaTIYHUX
CILIaBIB.
2. TexHOIOT1YHUH MPOIIEC XOJIOTHOTO IITAMITYBaHHS METaTIUHUX CIIJIaBiB.
3. Temneparypui 3MiHioBaHHd B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C pu C = 4,6 %.
BapianT Ne 24
1. TexHONOT1YHMIA TTPOLIEC 3BAPIOBAHHS TUCKOM METAJIYHUX CILIABIB.
2. CyTHICTp Ta TPOAYKIIiS TIPOIECIB MPOKATKH METAJIYHUX CIUIABIB,
MIPOKATHI CTaHHU.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  nmiamasoni
T =1600 — 20 °C npu C =4,8 %.
Bapiant Ne 25
1. TexHONOTTYHUI MPOIEC 3BAPIOBAHHS METATIYHHX CILJIaBIB TEPTIM.
2. TexXHONOT1YHUHI TIPOolLIeC MTPECYyBaHHS METATIYHUX CIUIABIB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oni
T =1600 — 20 °C mpu C = 5,0 %.
Bapianrt Ne 26
1. OcHOBHI omepanli Ta TEXHOJOTIYHUM MpOLEC KyBaHHSA METaIIYHHUX
CILIABIB.
2. TexHOIOTIYHUH MPOIIEC TYTOBOTO 3BApIOBAHHS METATIYHHUX CIIJIABIB.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T=1600— 20 °C mpu C = 5,2 %.
Bapiant Ne 27
1. CriocoOu BUTOTOBJICHHS JIeTajeil 3 YaBYHIB.
2. TeXHONOTIYHUN TPOIEC BIJIIEHTPOBOTO BUTOTOBJIEHHS BIIJIUBOK 3
METaJIYHUX CIJIaBIB.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiamasoni
T =1600— 20 °C mpu C = 5,4 %.
Bapiant Ne 28
1. TexHONOrIYHUI TIpoOLIEC YJAbTPa3BYKOBOTO 3BapIOBAaHHA METATIYHUX
CILIABIB.
2. TexHOIOTIYHUH TPOIlEC Ta BUAM 00 €MHOTO INTaMITyBaHHS METaJI9HUX
CILIABIB.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C ipu C = 5,6 %.
Bapiant Ne 29
1. OcoOaMBOCTI TEXHOJIOTIYHOTO MPOIIECY 3BAPIOBAHHS KOJIHOPOBUX METAIB
Ta iX CIIABIB.
2. TeXHOJOTIYHUN TPOIEC MITAMITyBaHHS METAJTIYHHUX CIUIaBIB Ha MOJIOTaX
Ta mpecax.

20



3. Temneparypui 3miHioBaHHsS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C mpu C = 5,8 %.
BapianTt Ne 30
1. Meroau TepMiuHO1 Ta MeXaHIYHOT 0OpOOKH I1acTMac.
2. TexXHOJOTIYHUM TpOlIeC 3BAPIOBAHHS METAJIICBUX CIUIaBIB y aTtmocdepi
3aXMCHUX Ta3iB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niamazoHi
T =1600 — 20 °C mipu C = 6,0 %.
BapianT Ne 31
1. 3acoOu BUpPOOHUIITBA METAJIOKEpaMIYHHX AeTajeil.
2. KoHTpoJIb SKOCTI 3BapHUX LIBIB y JETANIAX 3 METAIIYHUX CIUIaBIB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C ipu C = 6,2 %.
BapianTt Ne 32
1. TexHonoriyHuil mporec 0OpoOKH pi3aHHSIM METaJIYHUX CIIJIaBIB.
2. TexXHOJOT1YHUI TTPOIIEC BUTOTOBJICHHS BUPOOIB 3 IJIacTMAC.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—-C B  nmiamazoni
T =1600 — 20 °C mpu C = 6,4 %.
BapianTt Ne 33
1. TexHonOT1YHMI MpoOIEC IEPEPOOKH TIACTMAC Y B  I3KOPIIKOMY CTaHI.
2. TexHOIOTIYHUH MPOIIEC Ja3E€PHOTO Ta Ta30BOTO 3BAPIOBAHHS METAIYHIX
CILIABIB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  miama3osi
T =1600 — 20 °C mpu C = 6,6 %.
BapianTt Ne 34
1. TexHonoriuauii mpouec oOpoOKH JieTaneil 3 MeTalluHUX CIUIaBiB
Ha Ui QyBAIIbHUX BepCTATaX.
2. TexHoOTIYHUM Mpoliec 00poOKa rIacTMac y TBEpAOMY CTaHi.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  nmiamasoHi
T =1600 — 20 °C ipu C = 0,0 %.
Bapiant Ne 35
1. TexHONOT1YHUI MPOIIEC 3BAPIOBAHHS Ta CKJICIOBAaHHS IIacTMAac.
2. TeXHONOT1YHUHM TTPOLIEC BUTOTOBJICHHS TYMOBHUX CyMIIIIEH.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C nipu C = 6,67 %.
Bapiant Ne 36
1. Knacudikanis Metanopi3zalbHUX BEpCTaTIB.
2. TexHONOr1YHUH polec 00pOOKU TYMOBUX BUPOOIB.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C =4,3 %.

HigcyMKoBHii KOHTPOJIb

ITiocymxosuti Konmpoab YCIIIIHOCTI MPOBOAUTHCS 3 METOIO OIIHKH PE3YJIb-
TaTiB HaBYAHHS HA 3aBEPIIAILHOMY €Talli, TPOBOJUTHLCS y BUTIISAAI AuepeHItiio-
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BaHOTO 3aJliKy a00 y (opmaTi eIeKTpOHHOTO TecTyBaHHS y cuctemi OpenTest2,
a00 y MMCbMOBOMY BUTJISA/I 32 BIJICYTHOCTI YMOB MPOBEJEHHS €JIEKTPOHHOI'O TeC-
TyBaHHS.

KoskeHn BapiaHT MMCHMOBOTO 3aBJIaHHS CKIIAJIA€THCA 3 TPHOX TECOPETUUHUX
NUTaHb Ta OJIHOTO MPAKTUYHOIO 3aB/IaHHSA. BUKOHAaHHS MPaKTUYHOTO 3aBAaHHS
MOBUHHO MICTUTHU: BUHAYEHHS MEMNEepamypHux nepemeopeHb 6 CMmpPYKmypi
cnnagy Fe—C, wo micmumos X % eyeneyro, 6 dianazoni memnepamyp 6io 1600 °C
0o 20 °C npu nesniti eenuduni emicmy gyaneyro y cniasi 3a oiacpamoro «Fe—Ch.
Bapiaum npaxmuunoco 3asoanmns 3adacmvcs 3nauenusm X ma npusHa4aemuvcsl
3000y6auy uwoi 08imu iHOUBIOYAIbHO BUKIAOAYEM.

TeopeTnyHe MUTaHHS OLIHIOETHCS 32 TOBHOTOO BiMOBIII.

Kpumepii oyiniosanns snans 3BO na oughepenyiiiosanomy zanixy (oyinioe-
mucsi 6 dianazoni 6io 0 0o 20 banis):

18-20 GamniB — B moBHOMY 00Cs131 37100yBau BOJIOJi€ HaBYAIILHUM MaTepia-
JIOM, TJIMOOKO Ta BCEOIYHO PO3KPUB 3MICT TEOPETUYHOIO MUTAHHSA, MPABUIHHO
PO3B’s3aB MPaKTUYHE 3aBJIaHHS 3 TOBHUM JIOTPUMYBAHHSM BUMOT /10 BUKOHAHHS;

10-17 Gamu — mOoCTaTHBO MOBHO BOJIOJI€ HAaBYAIBHUM MaTepiajioM, B OC-
HOBHOMY PO3KPHTO 3MICT TE€OpeTHYHOro mnuTaHHsA. [lpu HagaHHI BIAMOBIII Ha
JIesIKl TMTaHHSI HE BUCTA4yae JOCTATHHOI MIMOMHM Ta apTyMEHTallii, IpU IbOMY €
HECYTTEBI HETOYHOCTI Ta He3HA4yHI MOMWIKU. [IpaBUIIbHO BUpilIEHE MPaKTUYHE
3aBIaHHS;

7-9 GaiiB — B IUJIOMY BOJIOZI€ HaBYAIBHUM MaTrepiajiom, aje 0e3 TIMOoKOoro
BCEOIYHOIO aHami3dy, OOIPYHTYBaHHS Ta apryMEHTallli, JONMYCKAalO4YW MpPU LBOMY
OKpeMl CYTTE€BI HETOYHOCTI Ta MOMWIKH. [IpaBUIBHO BHpINIEH] NPAKTHYHE
3aBJIaHHS;

5-6 GamiB — He B IOBHOMY 00CsI31 BOJIOJIi€ HaBUYaJbHUM Matepiasiom. He-
JIOCTaTHHO PO3KPUTI 3MICT TEOPETUYHOTO MUTAHHS Ta MPAKTHUYHUX 3aBllaHb, JO-
MyCKalouu MpU IIbOMY CYTTEBI HETOUHOCTI. [IpakTuyHe 3aBIaHHs BUpIIICHE Yac-
TKOBO;

1-4 Ganm — 9aCcTKOBO BOJIOJII€ HABYAJILHUM MaTepiajioM, BIAMOBIIl 3araibHi,
JOMYIIEHO TPU I[BOMY CYTT€BI NOMIIKH. [IpakTudHe 3aBIaHHA BHpIIICHE
YaCTKOBO;

0 GamiB — He BOJIO/IIE HABYAJILHUM MAaTepiajioM Ta HE B 3M031 OTO BUKJIACTH,
HE PO3yMi€ 3MICTY TEOPETUYHOTO MUTAHHS Ta MPAKTUYHUX 3aBAaHb. He Bupimms
MPAKTUIHOTO 3aBIaHHS.

Axmo audepeHiiiioBaHuid 3aliK CKJIaAaeThesl y (opMi HaaHHS BIAMOBIACH
Ha TECTOBI 3aBHaHHsS y cucteMi OpenTest2 B Mexax OKPeMOro 3aHATTS, TO KOKEH
BapiaHT TECTOBOTO KOHTPOJIIO CKIanaeThes 3 30 muTanb, CHOPMOBAHUX Y TECTOBIN
dbopmi. BianoBial HagaroThes MUIIXOM BUOOPY MPaBUIIBLHOI BIJMOBII (B1AMOBIIEH)
cepell HaJJaHuX CUCTEMOIO MPOBEJICHHS TECTYBaHHS BapiaHTIB.

Kpumepii oyintoeanns snans 3BO npu 6UKOHAHHI MeCcmo8o2co KOHMpPOIo HA
ougepenyitiosarnomy 3aniky (oyinroemocs 8 oianazoni 6io 0 0o 20 b6anis):

orinka M y 6anax po3paxoBYeThCs 32 POpMyIIOr0

M=N/K x L, 6aiis,
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ne N = [0 ... K] — xuUIbKiCTh TpaBUJIbHUX BiAmoBiged y tecti, mT.; K = 30 —
KUIBKICTh TIUTaHb y TecTi, T.; L = 20 — xinbkicTh 6aimiB 31 100-0a1bHOT OLIIHKH,
BiJIBC/ICHUX Ha 3aJ1iIKOBE TECTYBAaHHS.

3 OKPYTJICHHSAM OTPUMAHOTO PE3YNIbTATy A0 HAWOIMKIOTO IIJIOT0 3HAYCHHS.

Ilepenik meopemuynux numans 07131 RiO20MOBKU 00 OUPePeHUiiH020 3aNIKY

1. SIxe xoopaunariiine yncio ['TIK-rpatku?

a) 3;

0) 6;

B) 12.

2. Axwmii 6azic I'IIK-rpaTkn?

a) 14;

0) 6;

B) 4.

3. Ckutpku a3 Mae cucTeMa BOJA-JIbOJA, KOJIM TMOPSA 3 BOJOK ICHYIOThH
I’ SITh IIMATKIB JIbOAY Pi3HOI (hopMU Ta po3MipiB?

a) IIICTh;

0) nBi.

4. Cucrtema CKIAQa€eTbCAd 3 BEIMKOI KIIBKOCTI N KPUCTANIB MIJl PI3HOI
dbopmu Ta po3MipiB. Ak TpeOa BU3HAUUTH LIIO0 CUCTEMY?

a) rereporeHHa, n-hasHa, OJHOKOMIIOHEHTHA;

0) roMOreHHa, OTHOKOMITIOHEHTHA, OAHO(a3Ha.

5. BukopucroByrouu mnpaBwio (a3, Tpeba BCTAHOBUTH, SK MPABHIBHO
XapaKTepU3yBaTH TEMIEPATYpPHI YMOBH KpUCTaII3allii YUCTOI pEYOBUHU?

a) T=const, Tak kak C=1-2+1=0;

0) B iHTEpBaJIl TeMIeparyp, Tak sk C=1-1+1=1.

6. Onuparoynuch Ha YMUCTO JIOTIYHI BUCHOBKH, MOJyMaMWTe, MOXKJIMBI YM Hi
npoiiecu 1udy3ii Npyu HU3BKUX TeMIEpaTrypax i yomy?

7. S 3MIHIOETbCS €HEprisl KpUCTaJiB MPU 30LIbIIEHH] KUIBKOCTI (TYCTHHM)
UCITIOKAIi?

a) 301IbIIYETHCS;

0) 3MEHIITYETHCH.

8. Jlo ToukoBUX JIePEKTIB KPUCTAIIYHOI Oy TOBH METAIIB CJI1]] BIIHECTH:

a) KpailoBi IHUCIIOKAIlii, TTOpH;

0) BakaHc1i, MI>K BYy3JIOBI Ta JIOMIIIIKOB] aTOMH.

9. Sk Tpeba ouiHOBaTH Ae()EKTH THIA AUCIOKAIIN 3 TOYKU 30pY BIUIMBY Ha
BJIACTMBOCTI METaJIIB?

a) MOTIPIIYIOTh;

0) MOMIMNIIYIOTh;

B) KAaTerOpUuyHO HE MO’KHA BIANOBICTH, TOMY IO Yy pSAAl BUIMAJKIB Il
ne(deKTH TOJIMIIYIOTh BIACTUBOCTI, a B I1HIIMX BHUMNAQAKaX — MOTIPIIYIOTh
BJIACTUBOCTI MaTepialliB.

10. Sxkuii 1HAEHTOP BHUKOPHUCTOBYETHCS MPU BU3HAYEHHI TBEPIOCTI 3a
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metoaoM Bikkepca?

a) cTajieBa KyJbKa;

0) alIMa3HUN KOHYC;

B) aJIMa3Ha IipaMijika.

11. Slxka ocoOnuBICTH JiarpaMyd PpO3TATAHHA JUISI 30BCIM  KPHUXKOTO
Marepiany?

a) BOHa HE Ma€ MaKCUMYMY;

0) KOpoTIIa;

B) BOHA Mae€ JIMIIE MPSMOJIHINHY NUISHKY, KA XapaKTEpU3ye 3aleKHICTh
npyXHOI AedopMarltii BiJ| HAMpY>KEHHSI.

12. Ilpu Bimbopi Mmartepiany 3a IOBIAHMKOM BCTaHOBJEHO, IO YyAapHa
B’SI3KICTh OAHOTO Matepiany nopiBHoe 90 M/Dx/m2, a ixmoro - 70 M/lx/m2.
Sxuit 3 mux MaTepiaiiB MoXke OyTH OUIbII HaTIHHUM y POOOTI (Mae OUIBIINI OTMip
KPUXKOMY pyHHYBaHHI0)?

Q) TICPIIHM, TOMY IO .uveeuereenteerurernteenseeeseestseenseesseeenseesseesseenssesseensseeseesseesnnes ;

0) IPYTHI, TOMY TIIO ..vveeuvrrernreeennreerueeesseeensseesseeesnseesnssessnseessnsessnsssessnseeesneesnes

13. SIx Oyzme 3MIHIOBATHUCh TpaHUIl MIIIHOCTI GB Marepiaidy 3aJIeKHO Bijl
BIUIMBY [TOBEPXHEBO-aKTUBHOTO CEpeIOBUILA?

a) 30UIBIIYETHCS;

0) 3MEHIIIYETHCH.

14. Un mMoxyiMBa KpucTadizaiis ABOXKOMIIOHEHTHOIO CIUIaBY MPH CTalii
TeMriepaTypi? Ko «Tak», TO MpU SKUX yMOBax?

15. B skux xoopaumHaTax OyAyeThCsl JlarpaMa CTaHy JBOXKOMIIOHEHTHOTO
cruiaBy?

a) TeMIreparypa-KoHIIEHTpallist (CKJ1an);

0) TemriepaTypa-yac.

16. EBTexTrka — 1e:

a) XiMIYHa CIIOJTyKa;

0) TBepauil pO3UNH;

B) ME€XaHIYHa CyMilll KOMIIOHEHTIB.

17. KoHCTpyKIIi}iH1 CIIJIaBM HA OCHOBI1 aJIFOMIHIIO MalOTh Ha3BY:

a) OpoH3W;

0) aBiai;

B) TIOPATIOMIHHU.

18. o Take CAII?

a) CHIIyMIHU;

0) KOBOYHI1 aJTFOMIHI€EBI CILIABH;

B) CIIEYEHI ATFOMIHI€B1 MIOPOIIIKH.

19. JlaTyHi — 11 CIJIaBH MiJil, OCHOBHUM JIETYIOUUM KOMIIOHEHTOM Y SIKUX €:

a) aIOMIHIN;

0) 0J10BO;

B) IIMHK.

20. CnnaBu SKUX METalliB IIMPOKO BUKOPUCTOBYIOTHCS B aBlalii Ta
pakeToOy1yBaHH1?

a) 0JIOBa, AJIIOMIHIIO;
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0) aTIOMIHIIO Ta TUTAHY;

B) TUTaHy, aJIFOMIHI0, MarHio.

21. Y ByrneneBux cruiaBax 3aiiza cTadlIbHOO (a3orlo €:

a) rpadit;

0) LIEMEHTHUT.

22. Illo Take nenedyput?

a) €eBTEKTUYHA CYyMIIll ayCTEHITY Ta [IEMEHTHUTY;

0) eBTEKTOIAHA CyMilll (DEPUTY Ta LIEMEHTUTY.

23. AycTeHIT iCHye Npu HOpMAJIbHUX TeMIepaTypax?

a) Tax;

0) Hi.

24. 3aeBTEKTOIIHI CTall y CBOEMY CKJIaJli MalOTh HACTYIHY KOHIICHTPAIIIIO
BYTJICIIIO:

a) Bix 0,025 no 0,8 % C;

0) Bixg 0,8 mo 2,14 % C.

25. ki TOMIIIKY € MKIJJTUBUMH TP BUPOOHUIITBI CTaJICH?

a) MapraHelb, KpeMHIH;

0) cipka, dhocdop.

26. MexaH14H1 BJIaCTUBOCTI YaBYHIB OOYMOBIICHI:

a) BMICTOM BYTJICIIIO;

0) popmoro, po3MipaMH Ta XapaKTEPOM PO3NOALTY rpadiTOBUX BKPAILJICHb;

B) JOMIILIKaMH.

27. HaitOinbII miABUITYIOTh MIITHICTh CTAJIEW HACTYIHI JIETYIOUl €JIEMEHTH:

a) moutibJieH, 6op;

0) KpeMHIii, MapraHelb Ta HIKeJIb;

B) BOJIb()pam, XpoM, TUTaH.

28. Bkazaru cxman crani mapku 30XI'CH2:

a) 0,3 % C, no 1 % Cr, Mn, Si, ta 10 2 % Ni;

0) 3 % C, no 1 % Cr, Mn, Si, ta 10 2 % Ni.

29. Ilix yac BiAmary mepiioro poay BinOyBatoThCs (a30Bi MEPETBOPCHHS?

a) Tak;

0) Hi.

30. Axwmit Biamai 3acTOCOBYIOTH JIISI BUPIBHIOBAHHS XIMIYHOTO CKJIQTy JTUTOT
JIETOBAHOI CTaNi?

a) BIJMAJ JPYroro poay;

0) mudy3iiiHMI BiaTal.

31. Mera raptyBaHHs:

a) YCYHEHHS Tpy0O03e€pHHUCTOI CTPYKTYPH MICHS JIUTTS Ta KyBaHHS;

0) ofepkaHHA HEPIBHOBAXKHOI CTPYKTYPH 1 MIJBUILEHHS 32 PaXyHOK I[bOTO
MIITHOCTI Ta TBEPAOCTI CTAII.

32. HenoBHe rapTyBaHHS 3aCTOCOBYIOTH JUIsl 3a€BTEKTOINHUX CTaJlel, TIPH
SKOMY CTajIb HArpiBalOTh B IHTEPBAJl TEMIEPATYD:

a) 800...850 °C;

0) 760...780 °C.

33. SIxi cnocoOu rapTyBaHHS CTajll BaM Bilomi?
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34. CepeaHboTeMIEpaTypHOMY BIAMYCKY 3A1MCHIOIOTH Mpu Temmeparypi T
JJ1s1 OOpOOKHM JIeTaJICH:

a) 400...450 °C, nna neranei 31 creliaJibHUX CTaJICH;

0) 300...450 °C, nnsa merayie, 110 MpaioTh 32 YMOB TEPTA 1 JUHAMIYHUX
HABAHTA>KEHb.

35. Ha3BiTh OCHOBH1 T€XHOJIOT1YHI MPOIECH XIMIKO-TEPMIYHOT OOPOOKH.

36. U HeoOx1aHa micis [eMeHTallii Tepmiua 00poOka BUpoOiB?

a) TaK;

0) Hi.

37. Sxiit TepmivHii 00poOIT MIITAI0TH BUPOOH TIEpeT a30TyBaHHSIM?

a) BIJMAJ + rapTyBaHHSI;

0) rapTyBaHHsI 3 BUCOKHUM B1JITyCKOM.

38.0cHOBHI TepeBaru HITpOIEMEHTAIli OPIBHSIHO 3 TA30BOIO [IEMEHTAIIIETO.

39. HaBeniTh NpUKIaAN MPUPOIHUX Ta CAHTETUUHUX MOJIIMEPIB.

40. ITonimepu MOXYTb OyTH y:

a) amop(HOMY CTaHi;

0) KpUCTaJIIYHOMY CTaHI;

B) aMOp(HOMY Ta KPUCTAIIYHOMY CTaHi.

41. HaBeniTh NpuKJIaau TEPMOIIACTUYHUX IIaCTMAC.

42. HaBeniTh NpUKIIaIu TEPMOPEAKTUBHUX IJIACTMAC.

43. OCHOBHUM KOMIIOHEHTOM T'YMH KPIM Kay4dyKy €:

a) Olma caxka, OKCHJ [IUHKY;

0) mapadiH, cTeapuHOBa KUCIIOTA;

B) CipKa.

44. MexaHi4Ha MIIHICTh Ta TEPMOCTIMKICTh CKJIa MOXKYTh OyTH ITiJIBHUIICH]
[UIIXOM:

a) BIAMYCKY;

0) rapTyBaHHs.

45. Ha3BiTh OCHOBHI TEXHOJIOT14HI JINBapHI BIIACTUBOCTI.

46. HaitGinpln  MpOAYKTUBHUM  CIIOCIO  BUTOTOBJICHHS  BUIJIMBOK 3
KOJIbOPOBHUX CIUIABIB 3 BUCOKOIO TOYHICTIO PO3MIPIB — II€E:

a) TUTTS B MeTaleBi popmu;

0) muTTs B 000710HKOBI (hopMmH;

B) JIUTTS I1J] TUCKOM.

47. Ha sK1 1111CTh OCHOBHUX BUAIB NOAUIAIOTH MPOLECH 0OPOOKH THCKOM?

48. SIxi OCHOBHI T€XHOJIOT1T 0OPOOKH MIacTMac TUCKOM?

49. YV d4oMy mojsrae CyTHICTh Mpoliecy pi3aHHs? 3 SKOro Marepiainy
BUTOTOBJISIFOTH Pi3aJIbHUM THCTPYMEHT?

50. Ha3BiTh BiJJoMi BaM CIIOCOOU 3BaprOBaHHS.

[Tin yac mpoBeneHHs AudEpPeHIiioBaHOTO 3alliKy BHUKJIAJad OI[IHIOE TaKOX
SKICTh Ta IOBHOTY BUKJIQJICHHs MaTepiany y koncnekmi nekyiti 3BO.
Kpumepii oyinosanus 3micmy koncnexkmie nekyiti 3BO (oyinoemocs 6io

0o 4 6anis):
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4 0anu — KOHCHEKT JIEKI[IH 3 JUCIUILIIHKA € B HASBHOCTI, TUTAHHS JIEKI[IA Ta
cCaMOCTIHHOI poO0oTH 37100yBaua BUKJIAJ€HI B IOBHOMY 00cCs31, 3100yBad rinO0OKO
Ta BCEOIYHO BOJIOI€ MaTepiajioM KOHCIICKTY;

3 0aau — KOHCHEKT JISKIIH 3 JUCHUIUIIHY € B HAABHOCTI, IMTAHH JICKIIH Ta
caMOCTIHHOI poOoTH 3100yBavya BHUKIAQJCHI B IOBHOMY 00cs31, 3100yBay
JIOCTATHBbO IOBHO BOJIOJIE MaTepiaJioM KOHCIIEKTY, IPU HaJlaHHI BIAMOBIAI Ha
JIesIKi TMATaHHS 32 MaTepiaioM KOHCIEKTY HE BHUCTadyae JOCTaTHHOI TTMOWHU Ta
apryMeHTaIlii;

2 0aJli — KOHCIIEKT JIEKIIM 3 JTUCHMILIIHU € B HasIBHOCTI, MMTAHHSA JEKIIH Ta
camMocCTiiiHOI poOoTH 3/100yBaya BHKJIAIEHI HE B MOBHOMY 00cCs3i, 3100yBau B
I[IJIOMY BOJIOJII€ MaTepiajJoM KOHCIEKTY, ajie 0e3 riIMOOKOro BCEOIYHOTO aHai3y,
OOIpYHTYBaHHSA Ta apryMeHTallii, JOMyCKaroYd MpH BIAMOBIAAX OKpPEMi CYTTEBI
HETOYHOCTI Ta IIOMHMJIKH;

1 6a)1 — KOHCHEKT JIEKIIM 3 AUCIHUILUIIHUA € B HAasIBHOCTI, IIMTaHHS JIEKI[IA Ta
caMoOCTiitHOi poOoTH 3700yBavya BUKIIAJEHI HE B MMOBHOMY 00cCs31, 3100yBay HE B
MOBHOMY 00CsI31 BOJIOJII€ MaTepiajJoM KOHCIEKTY, JOIYCKArOYu TP BIJIMOBIIAX
CYTT€B1 HETOYHOCTI Ta TOMUWJIKHU;

0 GasiB — KOHCIIEKT JISKI[IH BIJICYTHIM.

Po3noainn Ta Hakonn4YeHHs 0aJliB, IKi OTPUMYIOTH 3100yBayi, 32 BUAAMU
HABYAJIbHUX 3aHATH TA KOHTPOJIbHUMH 32X0AAMH 3 IUCHUILIIHA

Cymapua
b . | MakcHMaJabHa
a = MaxkcumaJibHui L
B =R KUIBKiCTD
WIW HABYAJIbHUX 3aHATH 83 0as1 3a BU Ganin
Ouna (nenna, Bevipus) popma HaBUYaAHHSA ~ 3 F HABYaJIbHOI0
= F 34 BUAaMu1
= o> 3aHATTHA
=z = HABYAJIbHHUX
3aHATH
I. IToToYHUIT KOHTPOJIb
JIeKil 3 0 0
NPaKTUYHI 3aHATTS ™ 3 1 3
TecToBuii KOHTPOIH 2 5 10
Moy 1 (OpenTest)*
JlabopaTopHi 3aHATTS™ 5 2 10
MoyabpHa KOHTPOJIbHA
ad P 1 20 20
pobora 1
Pa3zom 3a moayJas 1 43
JIEKITIi 3 0 0
NPaKTUYHI 3aHATTSI ™ 3 2 3
TecToBuii KOHTPOIIb 2 5 10
Moayne 2 (OpenTest)*
JlaGopatopHi 3aHATTS ™ 0 2 0
MopynpHa KOHTPOJIBHA
o P 1 20 20
pobora 2
Pa3om 3a moayap 2 33
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Koncnexr Jekuiit 4

ITincymkoBe TectyBaHH# (y pa3i He MPOXOAKeHHs yCiX eTaniB OTOYHOI 0 20
TeCTYBAHHS)

Pa3om 3a NOTOYHMI KOHTPOJIb 100

I1. InauBinyaabHi 3aBJaHHs (HAYKOBO-10C/Ii/IHE) —

I11. IlincymkoBHit KOHTPOIB (IMdepeHIiioBaHmiA 3aTiK)™* —

Pazom 3a Bci BUIM HaBYAILHUX 3aHITHh Ta KOHTPOJIbHI 3aX011 100

Hoacnenna:* 6uou Ha8UANLHUX 3AHAMb MA KOHMPOIbHI 3aX00U 0Jis1 0008'93K08020 BUKOHAHHSL.

@opMu Ta MeTOAM HABYAHHA i BHKJIAJaHHS, 3ac00M NPOBAIKEHHSA
OCBITHLOI JiSIJILHOCTI HABYAJILHOI AMCIHUILIIHA

BuB4eHHS HaBYAIBHOI JUCIMIUTIHA PEaNTi3yeThCcsl B TAKUX (hopMax: HaBYa-
JbHI 3aHATTS 32 BUAAMU, KOHCYJIbTAIll1, KOHTPOJbHI 3aX0/1, CAMOCTIiitHa poOoTa.

B HaBuanpHIi AUCIUIUTIHI BUKOPHUCTOBYIOTHCS TaKi MeTOAM HABYAHHS i
BUKJIAIaHHS:

— Memoou HABUAHHS 3a 0XHcepelamu HAOYmms 3HAHb. CIIOBECHI METOJU HaB-
yaHHs (JIeKIis, MOSICHEeHHs, Oecia, IHCTPYKTaXx); HA0YHI METOAM HaBYaHHs (1LJTIOC-
Tpallisi, AEMOHCTpaIlisl, CIIOCTEPEKEHHS ); MPAKTUYHI METOAN HaBYaHHS (MPaKTUYHA
poborta);

— Memoou HABYAHHA 34 XaAPAKMeEPOM JIO2IKY NI3HAHHA.! aHATITUYHUN; CUHTE-
TUYHUM; IHAYKTUBHUHN; TeTyKTUBHUN; TPATyKTUBHHUML;

— Memoou HABYAHHA 34 PIGHEeM CAMOCMIUHOI pO3YMOBOI OIsIbHOCHI MUX,
XmMo HA8Yaemuvcsl. MPOOIEMHNN BHKJIAT, YACTKOBO-TIOITYKOBHIA; TOCITI THAIIBKU;

— [HHOBAYIHI MemoOu Hag4yaHHs: PoO0Ta 3 HABYAIIbHO-METOIMYHOIO JIiTEpa-
TypOIO Ta BIJ€O METOJ; HABYAHHA 3 BUKOPUCTAHHSAM TEXHIYHHUX PECYpPCIB; METOAU
oprasizaiiii HaB4aJIbHOT'O MPOILIECY, 10 (POPMYIOTh COLI1aIbHI HABUYKU;

— HAyK080-00CiOHa poboma;

— camocmitina poboma.

3aco0u NpoBaKeHHS OCBITHBOI AisVIHOCTI

ExcniepuMenuTanbHi yCTaHOBKM Ta TUTaKaTH JlaboparTopii MPHUKIATHOI
MEXaHIKM 1 MaTepiao3HABCTBA Ta JTAOOpaTOpii T1APABIIKH 1 TEXHOJIOTIN 3aXUCTY
HABKOJIMITHROTO  CEPENIOBUINA TMPU  MPOBEACHHI  JIADOpAaTOPHUX  POOIT;
KOMIT IOTEpHUHN KJIac 3 JIOCTYNnoM 10 mepexi [nteprert 1 cucremu OpenTest2 mpu
IPOBEICHHI MPAaKTUYHUX 3aHATh Ta CKIAJaHHI AUQPEpEeHIIHOBAHOrO 3ajiKy;
MYJIbTUMEAIMHUI OPOEKTOP 1 €KpaH, HOYTOYK MPHU MPOBEICHHI JEKLIIMHUX 3aHSATh.

IoJsiTHKa BUK/JIAJAHHA HABYAJBHOI JUCHMILIIHU

1. 3BO noBuHEH Ha 3aHATTAX MPUIAMATH aKTHUBHY y4acTh B OOTOBOpPEHHI
HaBYaJbHUX TMUTaHb, OYTH TOMEPEIHBO MATOTOBICHUM 3a PEKOMEHOBAHOO JIi-
TEepaTyporO JI0 MPAKTUYHUX Ta JIAOOPATOPHUX 3aHATH, SKICHO 1 CBOEYACHO BUKO-
HYBaTH BCI 3aBJaHHS.

2. 3BO noBuHHI CyMJIIHHE BUKOHYBAaTH PO3KJIAJ 3aHATH 3 HaBUAJIbHOI JTHUC-
uuruTiHg. [Ipomycku 3aHsATTS 0€3 yBa)KHOI NPUYMHU Ta 3aMi3HEHHS Ha 3aHATTA
HenonycTumi (3BO, siki 3ami3HUIKMCS HA 3aHSTTS, 10 3aHATTS HE TOIMYCKAIOTHCS).

3. be3 no3somy HIIIl HenmpunmycTUMO KOpPUCTYBaHHS MOOUIBHMM Temnedo-
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HOM, IUTAHIIETOM YM 1HIIMMH MOOUTRHUMH MPHUCTPOSIMHU MiJl Yac 3aHATTA, 1 TUM
O1JIBII — M1/ Yac CKJIaJaHHs €JEMEHTIB IOTOYHOTO Ta MiJICYMKOBOI'O KOHTPOJIIO.

4, 3BO mOBHHHI YITKO BHUKOHYBAaTH BHUMOTH IIOJO TEPMIHIB BHUKOHAHHS
MOCTaBJICHUX 3aBJaHb, 3aXUCTy poOIT, JiKkBiAaIi 3a0oproBaHocteil. HeBukoHaHHs
BHUMOT 111010 TEPMIHIB 3HMKY€E MaKCUMalbHUM 0an (O1iHKY) 3a 3aBaaHHs Ha 30 %.

5.3BO ming yac 3acBO€HHS MaTepiaqy JUCHMUILUIIHM Ha 3aHATTAX, I 4ac
CaMOCTIHHOTO BUKOHAHHS 3aBJaHb, a TAKOXK I/ Yac CKJIaJlaHHS €JIEMEHTIB IMOTO-
YHOrO0 Ta MiJICYMKOBOTO KOHTPOJIIO, TOBHUHHI JTOTPUMYBATHCS TOJITHKU aKa-
JeMIYHOT JTOOpOYECHOCTI, TEeHAECPHOI PIBHOCTI Ta HEAMCKPUMIHAII, a TaKOX
JOTPUMYBATUCSA TMPOTHUEIIJEMIYHUX 3aXOJiB BIAMNOBIIHO JO YUHHOTO 3aKOHO-
naBctBa. [Ipy BUKOHaHHI 1HIMBIIyallbHOI CaMOCTIMHOI pOOOTH 1O 3aXHCTy J0-
nyckaroTecsi MKP, ki BUKOHaHI1 jMIle 32 BIACHUM BapiaHTOM, BUAAHUM KOKHOMY
3100yBadeB1 OKPEMO.

6. 3BO maroTh mpaBo Ai3HATUCS PO KUIbKICTh HakonuueHux Oanis y HIIIT 3
HABYAJIbHOI JUCHUILUIIHU a00 B €MEKTPOHHOMY >KypHasl YCIIIIHOCTI BIAMOBIAHOI
rpynu (B3BOJly) Ta BECTH BJIACHUM OOJIIK IMX OaiB.
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