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3aranbHa iHGopMania NPo HABYAJIBHY IUCHUILIIHY

AHOTALIS HABYAJBLHOI M CIMILIIHA

Kypc HaBuanbHoOi nucuurmiing «MaTepialo3HaBCTBO Ta TEXHOJIOTIS MaTepia-
aiBy (M3TM) (moknukaHui 3a0e3MeUYUTH TEOPETUYHY W MPAKTHUYHY OCHOBH Ta
YCUISKO CHpHATH (opMyBaHHIO Y MaHOyTHHOTO (haxiBIlI CUCTEMH TEOPETHUYHHX
3HaHb 1 TMPAKTHYHUX HABUYOK y cdepl TEeXHOJIOTii 0OpOOKH KOHCTPYKIIMHUX
marepianiB (KM) 3 MeTOI0 OTpHMaHHS JETall UM €JIEMEHTY KOHCTPYKIli TeXHIKU
Ta CHOPSAKEHHS PSITYBAJIbHUKA SIK TOTOBOTO BUPOOY UM HaJaHHS HOMY IMEBHHX
CIOKMBYUX BJIACTMBOCTEH, SKI 3aekaTh BiA (I3UYHUX, XIMIYHHUX, MEXaHIUYHHX,
TEXHOJIOTIYHUX Ta eKCIUTyaTaliiiHuX BIAacTUBOCTEN o00poOmoBanux KM, a
BJIACTUBOCTI — 3HAYHOIO MIpOI0 — BiJ MeToAiB BUpoOHUIITBA KM Ta ix 006poOKu.
[Ipy 1bOMy KIHUEBHM pE3yJbTATOM HaBYaHHS BUCTYyNAae HAOYyTTA 3400yBavyaMu
BuI0i ocBiTH (3BO) nepmioro (0akaiaBpChbKOro) piBHS BHILOI OCBITH MPAaKTUYHHUX
HAaBUYOK 3aCTOCYBaHHS (paxOBUX 3acajJ HOBUX CIOCOOIB Ta 3aco0iB IS
3a0e3MeUeHHs] UUBUIBHOIO 3aXHUCTy, OCKUIbkM 3 KM BHUroTOBIAIOTH JeTami Ta
€JIEMEHTH KOHCTPYKUINA JUIsi BUKOHABYUX IMPUCTPOIB BIAMOBIAHMX TEXHOJOTIH Ta
oOJ1aTHAHHS.

B npuckopeHHI HayKOBO-TEXHIYHOTO MPOTPECY BAXKIMBA POJIb BIABOJUTHCS
MamHoOyAyBaHHI0. CydacHe MalIMHOOYAYBaHHS XapaKTEPHU3YEThCs Oe3mepepB-
HUM 3pOCTaHHSIM HAayKOEMHOCTI, €HEprOHANpPYX EHOCTi, EKCTPEeMAJbHUMH TMapa-
MeTpamu (TpaHWYHI MEeXaHIYH1 HABAHTA)KEHHS, BUCOKI Ta HU3bKI TEMIIEPATypH, ar-
pPECUBHI CepeOBHINA, BUCOKHI PiBEHBb pajiailii, BAKYyM TOII0), TOMY B 0araThox
BHIIQ/IKaX TIIbKH HaJaHHS CCIU(IYHUX BIACTUBOCTEH MaTepianam, 1Mo 3acTOCO-
BYIOTBCS, MOHA 3a0€3MMeUnTH HAJIWHICTh Ta JOBTOBIYHICTH MalluH, OyiBens i
KOHCTpyKI[ii. HOB1 TexHOJIOT1i, 110 OB’ s13aH1 3 BUKOPUCTAHHSIM HAJBUCOKUX TEM-
nepaTyp 1 TUCKY, JJa3€pHOT0 BUIPOMIHIOBAHHS, MJIa3MH, TOPOIIKOBOT METaNyprii,
eHeprii BUOYXy, €JEKTpO- 1 MarHiTOIMITYJbCHOI OOpPOOKM TOIIO, JAlOTh 3MOTY
OJIEp>KyBaTH Ta CHHTE3yBaTH TaKi MaTepiayiv, SKUX paHille JIOJCTBO HE JIMIIE He
Majo, aje W He 3Hajo, ado sIKI B3araji B MPUPOJHOMY CTaHI HE 3yCTpPIHalOThCS
(HanTBep/l, HAAMIIHI, )KapOCTINKI TOIIO).

CyyacHe MaTepiaJIO3HABCTBO Ta TEXHOJIOTISA MaTepialliB — 1€ MHUPOKA Tary3b
HAyKOBUX 3HaHb, KO’KHA YACTHUHA KO Ma€ CBOIO JIIHIIO ICTOPUYHOTO PO3BUTKY. LIs
JUCIUIUTIHA MOKJIMKaHU chopMyBaTH y MailOyTHBOTO crerjiaizicTa ruOoKi 3HaH-
HS OCHOB MAaTepiaJIO3HABCTBA, MPUHIIUIIB BHUOOPY KOHCTPYKIIIHHUX Marepiaiis,
HIYHOTO MPOTPECy B rajgy3i CTBOPECHHS HOBHX MaTepialiB, BIOCKOHAJICHHS TEXHO-
JIOTIYHUX TPOIIECIB, a TAKOX YMIHHS 1 HABUYKU MPAKTHYHOTO BU3HAYEHHS ()13HKO-
MEXaHIYHUX BJIACTUBOCTEN MaTEPialliB 1 CIPSIMOBAHOIO BIUIMBY Ha HUX.

JlucuuiuiiHa BUCTYIIa€ TEOPETUUHOI0 0a3010 I AUCIUIUIIH NpodeciitHOro
CHpsSIMYBaHHS, K1 BUBYAIOTh IIPOLIECH, 1110 BiAOYBAIOTHCS y JETAAX MOXKEXKHOI Ta
aBapiiHO-PATYBAJIbHOI TEXHIKHM, €JIEMEHTaX KOHCTPYKIIA MalluH 1 CHOpPYJ SIK
[MOTEHIIIHO HeOE3IeYHNX 00’ EKTIB.



Indopmanis Npo HAYKOBO-NEAATOTiYHUX NMPALIBHUKIB

Konnparenko Onekcanap MukonaiioBuy, npodecop kadeapu
3aranpHa MIPUKIAHOT MEXaHIKH Ta TEXHOJIOTIM 3aXHCTy HABKOJIHIIHHOTO
iHdOopMmartis cepenoBuimna (aKyJbTeTy TEXHOTCHHO-EKOJOTIYHOT Oe3MeKH,

JIOKTOp TEXHIYHUX HaYK, Ipodecop
KonrakTHa M. XapkiB, ByJd. UepHumieBcbka, 94, xabinet Ne 604. PoGounii
iH(hOopMaIlis Homep tenedony — 707-34-07.

E-mail kondratenko@nuczu.edu.ua

— eKoJjioriyHa Oe3neka mpolecy eKCIulyaTallii eHeproycTaHOBOK 3

nopuiHeBuM JIB3;

— KpuTepiaJbHE OIIHIOBAHHSI TIOKA3HHWKIB PIBHSI EKOJOTTYHOT

Oe3nexu;

—  MaTepiaJlo3dHaBCTBO y  Tady3l  HaHOMarepiaiaiB  Ta
HayKosi HaHiBHpOBi,ZIHfIKiB; .
irepecu — TEXHOJIOTIl  3aXWCTy HABKOJMIIHLOrO — CEPEIOBUINA  BiJl

ra3omnoiOHUX Ta aepO30JbHUX BUKHIIB TPAHCTIOPTY;

— METpPOJIOTIYHI AaCHEeKTH OI[IHIOBaHHS TIOKa3HHMKIB PIBHA

€KOJIOTYHOT O€3IEKH;

— MPUKIAJHA MEXaHIKa TeKy4YHX CEpEeJOBHI Y TEXHOJOTIAX

3aXHMCTy HaBKOJIMIIHHOTO CEPEIOBHILA;

— aKTyaJbHl MUTAHHS MMAKyBaJIBHOI IHIYCTPIT

— HABUYKM  aHaji3y HAYKOBO-TEXHIYHOi, JIOBIAHHKOBOI,

HOpPMATUBHOI Ta MATEHTHOI JIITEpPaTypH;

— HAaBUYKM AaHATITHYHHX (PO3paXyHKH Ta MOJICIIOBAHH)

JNOCTIPKeHb, TIOB’S3aHUX 3 KPUTEPIaJbHUM  OLIIHIOBaHHSIM

NOKA3HMKIB PIBHS E€KOJIOTIYHOT Oe3MeKH Mpollecy eKCIuTyaTarii
[Tpodeciiini €HEepProyCTaHOBOK 3 mopinHeBuM J[B3;
3MIOHOCTI — HABUYKH EKCIEPUMEHTAIbHUX JIOCHIKEHb, IIOB’SI3aHUX 3

BHU3HAYEHHSIM TEXHIKO-€KOHOMIYHHMX Ta €KOJOTIYHUX MOKa3HUKIB

po0OTH eHeproycTaHoBOK 3 opiiHeBuM /IB3;

— TPOEKTyBaHHS Ta TMOOyAOBa BUIPOOYBAIBHUX CTEH/IIB,

eKCIepUMEHTAIBHAX [II0YMX 3pa3KiB, KOMIUIEKCIB 3aco0iB

BUMIPIOBAJILHOT TEXHIKH

[Ipodine y Google Scholar:

https://scholar.google.com.ua/citations?user=011lbJMcAAAAJ
Haykosa lk;[poql)im, y ORCID:

TSUTBHICTS ttps.//orud.orq/0000—0001—9687—0454

%2 OCBITHIM IIpodine y SCOPUS: _ o
https://www.scopus.com/authid/detail.uri?authorld=57144373800

KOMIIOHEHTOM . .

[Ipodine y Web of Science:

https://publons.com/researcher/1965346/alexandr-m-

kondratenko/

KomnockoB Bomomumup FOpiiioBuu, 3aBigyBau kadenpu MpUKIATHOTL
3aranpHa MEXaHIKH Ta TEXHOJIOTIH 3aXWUCTy HaBKOJWIIHBOTO CEPEeOBHUIIA
iHpopMaris (akynbTeTy TEXHOTCHHO-EKOJIOTiuHOI Oe3nekd, KaHAMAAT TeXHIYHUX

HayK, JIOIICHT
KoHnrakTHa M. XapkiB, Bys. YepHumescrka, 94, kabiner Ne 601. Pobounii Homep
iHbopMaIlis tenedony — 707-34-07.

E-mail koloskov@nuczu.edu.ua
Haykosi - MIIOHICTh KOHCTPYKIA Ta MaTepialiB Ha TIIOJIrOHAX TBEPIUX
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iHTEepecH MOOYTOBHX BIXOMIB Y EKCTPEMATEHUX YMOBAX;

- TEXHOJIOT1i MOHITOPUHTY 00’ €KTiB MiBUIICHOI HEOE3MEKH;

- TEXHOJIOT11 3aXMCTy HABKOJIMITHLOTO CePEIOBUIIA

— HABUYKU aHaJli3y HAYKOBO-TEXHIYHOI, JOBIHHUKOBOi, HOPMaTHBHOI
Ta MATEHTHOT JIITepaTypH;

— HABUYKHU PO3POOKH MOJETEH MOBENIHKA KOHCTPYKIIHHUX MaTepiatiB
i i€ (pakTopiB MOXKEXKi, y TOMY YUCHI 3 BUKOPUCTAHHAM Cy4acHOT
KOMII'FOTEPHOT TEXHIKH

[Ipodins y Google Scholar:
https://scholar.google.com.ua/citations?user=gP6w7a8AAAAJ
HaykoBa [Ipodins y ORCID:

TiSUTBHICTD https://orcid.org/0000-0002-9844-1845

3a  ocsiTHIM | [Ipodine y SCOPUS:

KOMITOHEHTOM | https://www.scopus.com/authid/detail.uri?authorld=57203686820
[Tpodins y Web of Science:
https://publons.com/researcher/Q-9847-2018/

[Ipodeciitni
3110HO0CT1

Yac Ta Micue npoBeieHHs 3AHATH 3 AU CHUIUIIHA

AyAUTOpHI 3aHATTS 3 HABYAJIBHOI JUCHUIUTIHM TIPOBOJSATHCA 3T1IHO
3aTBEP/KEHOTO PO3KIaAy Y OYHOMY, TUCTAHIIMHOMY YW 3MiIIaHOMY (pOopMari.
EnexTpoHHUII BapilaHT pO3KJIaAy PpO3MIIIYEThCS HA CalTi  YHIBEPCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynbrariii 3 HaBUaIbHOI TUCIUILIIHUA TPOBOIATHCS BIPOJOBXK CEMECTPY
y Yac Ta B KaOiHeTi (ayauTopii) 3a pO3KJIaoM KOHCYJbTaiii abo y ¢opmari
BiJIeOKOH(pepeH1li y cucremi Z00M (IMOCUIIaHHS HAJIa€ThCA BUKJIAIa4yeM OKPEMO).
B pa3i pomaTkoBoi motpebOu 37100yBaya B KOHCYJbTAIll 4Yac MOTOIXKYETHCS 3
BUKJIaJa4€M.

MeTa BUBYEHHS HABYAJbHOI JUCIHHUILIIHHA

CdopmyBatu y 3700yBayiB BUINOI OCBITH 3HAHHS MPO CTPYKTYPY, Bi3UUHI,
MEXaH14Hi, XIMIYHI TEXHOJIOT14HI Ta €KCIUTyaTalliiiHl BIAaCTUBOCTI KOHCTPYKLIMHUX
MarepiajiiB — Ha OCHOB1 METaJIIB Ta HEMETAIB; Cy4acHI METOAN Ta OCHOBU TEXHO-
JoTii BUPOOHUIITBA Ta OOPOOKHM KOHCTPYKIIMHUX MaTepiaiB AJis iX MOJaJIbIIOTO
BUKOPUCTAaHHSA y BUPOOHHUIITBI, TpodeciiiHiil MisIbHOCTI, POpMyBaHHS HAaBUYOK
3MIMCHEHHS] TEOPETUYHHX 1 €KCTIEPUMEHTAILHUX JIOCTIPKeHb MMOKa3HUKIB BIACTH-
BOCTEH KOHCTPYKI[IHHUX MarepiajiB Juisl JieTajedl TMOXKeXHOI Ta aBapiiiHO-
PATYBABHOI TEXHIKH, €JIEMEHTIB KOHCTPYKIIM MAIlMH 1 CTOPYJ SK TMOTEHIIHO
HeOe3MeuHnX 00’ €KTIB.

Onuc HABYAJBHOI JUCIUILIIHHA

. ®opma 3100yTTH OCBITH
HaiiMenyBaHHA P Y
. O4YHa
NOKa3HUKIB
(nenHa)

Craryc tMCHUITIHA BUOIpKOBa
Pik miaroroBxku 2-1
Cemectp 3-i
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O0cAar ITUCHHUILTIHT:

- B kpeautax €EKTC 4
- KIJTBKICTh MOJTYJTIB 2
- 3arajibHa KUIBKICTH T'OJINH 120

Po3noain yacy 3a HABYAJbLHHUM IJIAHOM:

- JIeKIIi1 (ToauH) 16
- MPAaKTUYHI 3aHATTA (TOJIUH) 18
- CeMiHapChKi 3aHATTA (TOJIMH) —
- 1abopaTopHi 3aHATTA (TOJIMH) 10

- KYpCcOBHii TpoeKT (poboTa) (roiuH) —
- 1HIII BUAM 3aHATH (TOJUH) -

- camMocCTiifHa poboTa (TOI1H) 76

- IHIMBITyalibH1 3aBJIaHHS (HayKOBO-IOCIiTHE)

(ronuH) B

- MJICYMKOBHH KOHTPOJIb mudepeHiioBaHuA 3aiK

Hepez[yMOBn AJIsI BUBYCHHSHA IIHCHI/IIIJIiHI/I

Panime marTh OyTH BHBYCHI TUCHMILTIHU: «XiMis», «BHIlla MaTeMaTHKay,
«Di3uKay.

JUtsi BUBYEHHS IUCUUIUIIHM HEOOXIJHI HACTylHI pe3yJbTaTH HABYAHHS:
3aCTOCOBYBaTM HEOOXIAHI sl 3I1MCHEHHS MNpo(eciiHOi AISIbHOCTI 3HAHHSA
IPUPOTHUYHX HAYK.

Pe3yJILTaTI/I HABUYaHHS Ta KOMIIETEHTHOCTI 3 }]I/ICIII/IIIJIiHI/I

BiamosigHo hi (o) pobouoi  mporpamu HAaBYAJIILHOI  JUCHHUIUIIHUA
«Marepiano3HaBCTBO Ta TEXHOJIOTIS MaTepiaiiB» MOBHHHO 3a0€3MEUHTH:
— JIOCATHEHHS 3100yBaYaMM BHIIOi OCBITH TAKUX PE3yJIbTATIB HABYAHHS:

JucnMnIiHApHI pe3y/1bTaTH HABYAHHSA AOpeBiaTypa
PosymiTu OynoBy MeTaneBuX, HEMETaIeBUX, KOMIIO3UIIHIX MaTepiaiiB JIPH 01
Ta OOMpaTH METOAM JOCIIHKCHHS X BJIaCTUBOCTEH
3HaTH METOAM BHUPOOHUIITBA KOHCTPYKIIHHMX MaTepialiB Ta METOIU iX JIPH 02
00pOOKH — TEPMIYHOI, XIMIKO-TEPMIYHO1, MEXaHIYHOT
KgamigikoBaHo oOupatu Marepiaiu ajsl 1eTajeil oXKeKHOI Ta aBapiiiHO- JIPH 03
PATYBaJIbHOT TEXHIKH, €JIEMEHTIB KOHCTPYKII MamluH 1 CIOPYH SK
NOTEHIIIHO HeOe3neuHuX 00’ €KTIB

— ¢opMyBaHHs y 3/100yBayiB BUIIOi OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

OuikyBaHi KOMIIETEHTHOCTI 3 AUCIHUILTIHU a0peBiaTypa
3naTHICTh 3a0e31euyBaTy SIKICTh MaTepiajliB Ta BUPOOiB K01
3n1aTHICTh €(DEeKTHBHO BUKOPHUCTOBYBAaTH TEXHIUHY JITEpaTypy Ta 1HIII K02
Joxepena iHdopmartlii B ramysi MaTepiaJlo3HaBCTBA
31aTHICTh  3aCTOCOBYBaTHM HAaBUYKM pPOOOTH 3  BUIPOOYBAJIbHUM K03
YCTaTKyBaHHSAM JJIsl BUPILICHHS MaTepiajlo3HABUMX 3aBJaHb




IIporpama HaBYAJBHOI AUCHUILIIHA
Temu nasuanvbHoi oucyuniinu.

MOAYJIb Ne1 «KoHcTpykuiiiHi MaTepiaju Ta 3aroriBejibHe BHPOO-
HHUIITBO»

Tema 1.1. Knacugikanmis Tta BJIACTMBOCTI KOHCTPYKUIMHUX MaTepLIiB
Meranu Ta HeMeTald, KpHUCTaldidyHl Ta amMopdHi TiuTa. ATOMHO-KpUCTaJivyHA
CTpykTypa. Haito11b111 pO3MOBCIOIKEH] TUITH KPUCTATIYHUX IPATOK, IX OCHOBHI Ta-
pametpu. CTpyKTypa peaqbHUX KpPUCTaNiB, NEPEKTH KPUCTATIYHOI CTPYKTYPH.
AHI30TpoOMis Ta 130Tpomiss MeTamB 1 HeMmeTamniB. [lepexpucramnizaiiis y TBepaomMy
ctadi. SBuie nonimopdizmy. Hanpysxenns ta nedopmarrii. Mexaniuni il TEXHOJIO-
T1YH1 BJIACTUBOCTI KOHCTPYKIIHHUX MaTepianiB. BU3HaueHHA MeXaHIYHHUX BJIacTH-
BOCTEH METaNIYHUX CIUIABIB MPU CTATHYHOMY, TUHAMIYHOMY Ta 3HAKO3MIHHOMY
HAaBaHTa)KEHHI. TBEpIICTh METANIB Ta CILIaBIB. BJacTUBOCTI MeTaleBUX Marepia-
JIiB, sIKI BU3HAYAIOTh JOBIOBIYHICTD JIeTaJIEl BUPOOY Ta 3aCO0U IXHHOTO BU3HAUCH-
ga. HIagxu maBUIEHHST MIMHOCTI AeTajed MamuH 1 MexaHi3MmiB. OCHOBHI BUIU
KOHCTPYKIIHHUX MaTepiaiiB, 10 3aCTOCOBYIOTHCS B TIOKEKHINA Ta aBapiiHO-PATY-
BaJIbHIM TEXHII.

Tema 1.2. Teopis ciiiaBiB

Kpucranizaiiis MmeTasiB 3 piAKOro arperaTHoOro cTaHy A0 TBepaoro. TepMiuHi
KpWB1 HarpiBaHHs 1 OXOJIOJUKCHHS TPH KpuUcTami3aiii yuctux mertaniB. OCHOBHI
MOHATTS: CUCTEMA, CIuTaB, ¢aza, komrmoHeHT. [IpaBuno da3. Cocobu oTpumaHHs
CIUTaBiB THITIB TBEPJOTO PO3UMHY, XIMIYHOTO 3'€THAHHA, MeXaHi4HOi cymimii. [Tpa-
BUJIa TIOOY/IOBH JiarpaM CTaHy JTBOKOMIIOHEHTHHX cIuiaBiB. Jliarpamu crany I, 11,
III Ta IV TumiB. YTBOpEHHSI MEXaHIYHOI CyMIIll KPUCTAJIIB — €BTEKTUKHU. Y TBOPEH-
HSl TBEpAUX po3unHiB. OOMexKeHa pO3UMHHICTh KOMIIOHEHTIB Yy TBEPJIOMY CTaHi 3
€BTEKTUKOI. YTBOPEHHS XIMIYHOTO 3’€IHaHHS. 3B'SI30K MK CTPYKTYpOIO 1 BJac-
TUBOCTSIMU KOHCTPYKLIMHUX MaTepiaiB.

Tema 1.3. [liarpama crany cniasiB Fe—C

3amizoByrienesi cruiaBu. YopHi 1 koabopoBi meTtanu. [lomimopdizm 3amiza,
TEpPMIYHI KpWB1 HArpiBy Ta OXOJIO/KEHHS YHMCTOTO 3ai]i3a, HOro KPUTHYHI TOYKH.
Hiarpama crany 3amizo — Byriens (Fe—C). KomnonenTu, dasu ta cTpykTypH, 110
CKJIQJIal0Th 110 cucTeMy. Jliarpama cTaHy 3aii30 — IEMEHTHT. BIUIUB KUIBKOCTI
BYTJICITIO 1 TOCTIMHUX JTIOMIIIOK Ha BIACTUBOCTI cTaii. Kpucramizaiis 3a1i30ByTIie-
IIEBUX CIUIABIB (CTajel Ta 4aByHIB). BusHaueHHs iXHBOT CTPYKTypH TIPH Pi3HOMA-
HITHUX TEMIIEpaTypax 1 CTAIMX 3HAYEHHSIX BMICTY Byruewto. [liarpama ctany 3aii-
30 — rpadiT. 3mileHa KprucTai3altis.

Tema 1.4. Knacudikauisi i MapkyBaHHs cTaJsieid Ta yaByHiB. KoibopoBi
MeTasd i ciiaBu. HemeraneBi KOHCTpyKUiiiHI MaTepiajan

Jlerosani Ta Byrienesi ctam. Knacudikamisa craneit. Knacudikauis ta map-
KyBaHHsI ByrJjeneBux crajeid. KoHCTpykiiiiHi cTaii 3BUYalHOI SKOCTI Ta SIKIiCHI.
[HCTpyMEHTaIBHI CTall SAKICHI Ta BUCOKOSKICHI. BIUIMB BMICTY JIETYIOUUX €JIEMEH-
TiB Ha MEXI1 ICHYBaHHs noJiiMopHUX (opM 3ami3a Ta piIBHOBaAXKHY CTPYKTYpY CTa-
7i. da3y, 1Mo yTBOPATHCS HUMH 3 3aJ1i30M Ta ByTriieneM. JliarpamMu crany 3ajizo-je-

6



ryrounii enement. Kitacudikarist 1 MapKyBaHHs JeroBaux crajeil. KoncTpykuiiini
Ta IHCTpYMEHTaJbHI JieroBaHi ctaimi. JleroBani ctam 3 ocoOmuBuMH (Hi3UKO-XiMid-
HUMHM BJIACTUBOCTSIMU. by/iBENIbHI cTasi AJist criopy/l 1 OyAiBenb. ApMaTypHi cTai
JUISl HEHAIIPYKEHUX Ta MONEpPEeJHbO HANPYKEHUX 3aJi300€TOHHUX KOHCTPYKLIM.
JIpoToBa xon0AHOTATHYTa apMarypa. Knacudikanis Ta MmapkyBaHHs yaByHiB. Bua-
CTUBOCTI Ta MPH3HAYCHHS OLIOro, CIporo, KOBKOTO 1 BHCOKOMIIIHOTO YaBYHY.
CrpykTypa pi3HuUX BU/IB 4aByHY. CIIaBU KOJILOPOBUX METaNiB. AJIOMIHIHN 1 HOTO
crutaBu. Kiacudikaiiist 1 MapKkyBaHHS CIUIaBiB amtoMiHit0. OCOOIUBOCTI TEPMIYHOT
00poOKH anmroMiHIEBUX CIUIaBiB. Miap Ta 1i crutaBu. Knacudikairis 1 MapkyBaHHS
crutaBiB Mimi. OcoOauBOCTI TepMivHOI 00poOKH MigHUX cruiaBiB. Kiacudikaris i
MapKyBaHHA cIUiaBiB TuTaHy. Kmacudikaiis 1 MapKkyBaHHA ciuiaBiB MarHito. [lin-
MIUITHUKOBI CIUTaBU Ta MaTepianmu. Hemeraniuai KoHCTpyKIiiHI Marepianu. Kia-
cudikaiis, CTpyKTypa 1 BJACTUBOCTI HEMETAJIYHUX KOHCTPYKLINHUX MarepiaiiB.
TunoBi TEPMOIJIACTUYHI Ta TEPMOpPEAKTUBHI MaTepianu. ['ymMoBi Marepianu. Byi-
kaHi3auia. ['ymosi Bupoou. Ckio. [IepeBuna.

MoayabHa KoHTpoJbHAa podora Ne 1 «KoHcTpykuiiiHi martepiaju ta
3aroriBejibHe BUPOOHUIITBOY.

MOAYJIb Ne 2 «Tepmiuna Ta MmexaHidyHa 00poOka maTepiaJjis, crocoou
OTPUMAHHS HE PO3HIMHHX 3’ €IHAHDb)

Tema 2.1. Tepmiuna i Temo-xiMmiuHa o00po0ka MeTaJiYHUX CILIABIB.
Kopo3isa meraJis

OcHoBu Teopii TepmiuHoi 00poOku ctami. CyTHICTH TEPMIYHOI OOpPOOKH.
da30Bi MEPETBOPEHHSI CTAJl MIPU HATPIBl Ta OXOJOKEHHI. 3pOCTaHHS 3€pHA ayc-
TEHITY MPU HATPiBi Ta BIUIMB PO3MIPY 3e€pHA HAa MEXaHiI4HI BIACTUBOCTI crtai. [le-
pekpucTamizalia 1 pekpuctamizamis craii. [lepeTBOpeHHs MNEepPeoXoI0KEHOTO
aycreHiTy. Jliarpama i3oTepmiduHOrO po3mamy aycreHity (C-miarpama). MexaniuHi
BJIACTUBOCTI MPOJYKTIB 1 OCOOJMBOCTI Mepediry MepiaiTHOro, MApTEHCUTHOTO Ta
MPOMIXKHOTO MIEPETBOPEHHSI. MapTeHCUT Moro cTpykTypa i Biactubocti. [leperso-
pPEHHS ayCTEHITY NpH 0e3yNMUHHOMY MOMIPHOMY OXOJIOJKEHHI. Brue BMicTy Je-
T'YIOUUX €JIEMEHTIB Ha 3pOCTaHHS 3epHa ayCTEHITY, Ha Mmepedir i30TepMIdHOTO PO3-
najy ayCTeHITY i MapTeHCUTHOTO MepeTBOpeHHs. KpuTHYHA MBHIKICTH OXOJIO-
KEHHS cTayi. YMHHUKH, 110 BIUTMBAIOTH HA HEl. TexHosoris TepMivyHOT 00pOoOKU
ctam. Knacudikamis BUrisaiB repmidyHoi 00po6ku crani. TexHonoriunmii nmpoiec
BiJlMay ctaii. TeXHOJOTIYHUN MpoIlec HopMaizamii ctami. TexHoNorYHui Tpo-
niec rapryBaHHs crani. CriocoOu 1 oOmamHanHs it rapTyBaHHs. [ledekTn micis
rapTyBaHHsS Ta iX ycyHeHHs. [loBepxHeBe rapTyBaHHS. TeXHOJOTIUHUN TIPOIIEC
BimycKy ctaii. OcoOauBOCTI TepMidHOI OOPOOKH JIETOBAHOI CTal Ta YaBYHIB. Xi-
MIKO-TepMidHa 00pOoOKa 3a1i30ByTIEIEBUX CIUIaBiB. [[eMeHnTaltis, a30TyBaHHs, 11ia-
HyBaHHs cTani. BiacTuBocTi cTami micis XIMIKO-TepMIYHOiI 00pOoOKHU. 3B'SI30K MIXK
JiarpaMor0 CTaHy Ta CTPYKTyporo audysiiiHoro mapy. Tepmiuna oOpoOka craii
nicns uemenTanii. Kopo3sis meraniB ta ix cmiaBiB. Meroaun 60poThOU 3 KOPO3i€ro
cTajieil Ta YaByHIB.

Tema 2.2. BunsiiaBpka MeTaJliB Ta JJUBapHe BUPOOHUIITBO

[Tipomeranypris 3ajmiza 1 oro cruiaBiB. Buau 1 popoBuia 3ai1i3HOI pyau.
Bunu 1 pomoBuia kaM’sSsHOTO BYTULIS Ui BUIUIaBKK 4aByHy. [lluxTa 1 ¢urocu.
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[liniroToBKa KOMIOHEHTIB IIUXTH JI0 MIaBKU. Boruerpuski Marepianu. JlomeHHUH
MpoIleC BUILIABKU YaByHY. JloMeHHa niuy. MapTeHIBCbKUI MPOIEC BUILJIABKU CTaJIl.
MapreniBcbka miy. beccemepiBcbkuil mporec BHUIUIaBKM craii. KoHBepTOpHUIA
npouec BUmiaBku craii. KucHeBi koHBepTopHu. EnexkTpoTepMiuHuid MpoLeC BHUII-
JaBKH ctai. EnexTpuuHi 1yrosi, IHAYKIIMHI Ta AyIJIEKC MIaBUIbHI neyl. ['igpo-
MeTanypris. EnekTpoiniakoBuii 1 BAaKyyMHO-AYTOBUM MEperuIaB cTajili. XiIMi4HE pa-
¢binyBanHs ctaii. CriocoOu BUTOTOBJICHHS JIMBAPHUX JETaIe Ta iXHA Kiacudika-
1is. BUroToBIEHHS BIUIMBOK Yy minanux (opMax. BurorosieHHs BiIJIUBOK y 000-
JIOHKOB1 (hopMU. BUTOTOBNIEHHS BIITMBOK 110 MOJEIISX, 0 BUILIABIISAIOTHCS. Buro-
TOBJICHHS BIJUTMBOK Yy KOKiIb. BUTOTOBICHHS BIJIMBOK IIiJ TUCKOM. BimieHTpoBe
BUTOTOBJICHHS BINTMBOK. be3ynmuHHE BUTOTOBIIEHHS BiINTUBOK. BUTOTOBICHHS Jie-
Tajeil 3 61I0ro, Ciporo, BUCOKOMIITHOTO Ta KOBKOTO 4aByHY. OcoOIMBOCTI MeTa-
JTyprii KoIbOpoBUX MeTaliB. JIuBapHi AeekTH Ta 3acO0M X BUIPABIICHHS.

Tema 2.3. OcHOBH TeXHOJIOTii MeXaHIYHOTI 00pPOOKM THCKOM KOHCTPYK-
uiiiHuxX MarepiaaiB. OTpUMAHHA HEPO3HIMHUX 3’ €ITHAHD

®i3U4yHI OCHOBU TIEPETBOPEHBb Y METAJIIEBHX CIUIaBaX MPH iX IIACTHIHOMY
nedopmyBanHil. BB Temmeparypu HarpiBaHHS TakMX MaTepialiiB Ha mnepelir
npoiiecy miactuaHoro aedopmyBanHsa. Knacudikaiis cnoco6iB 00poOKku MeTaliB
tuckoM. [Ipokatka. [IpecyBanus. Bonouinns. Koska. lllTammyBanns. O6nagHaHHs
JU1s 00poOKkKM MartepialiiB TUCKOM. Di3WdHa CYTHICTH 1 Ki1acudiKaIlisg TEXHOJIOT14-
HOTO TPOIIeCY 3BaplOBaHHs. 3BapIOBAHICTh OJHOPIAHMX, PI3HOMAHITHUX Marepia-
niB. TepmiuHe 3BaproBaHHs. J[yroBe 3BaproBaHHs, 3BapIOBaHHS €JIEKTPOIIJIAKOBE,
3BaprOBaHHA y aTMoc(epi 3aXUCHUX Ta3iB, JJa3epHE, TEPMITHE 1 Ta30BE 3BapIOBaH-
Hs. TepMoMmexaHiuHE Ta MeXaHiuHEe 3BapioBaHHSI. KOHTakTHE Ta XOJOIHE 3Bapro-
BaHHs. OcoOIMBOCTI 3BapIOBAaHHS BYIJICLIEBUX, JIETOBAHUX CTajiel Ta yaByHiB. Oc-
0OJIMBOCTI 3BapIOBAaHHS CIUJIABIB allOMiHit0, Mifl, TUTaHy. O0nagHaHHs JJ1s 3BaproO-
BaHHs MmatepianiB. [laiika mMertaniB 1 cruiagiB. [Ipumnoi. CyTHICTB 1 cXxema mpoliecy,
3acobu naiiku. Kontpons sikocti. O6nanHanHs A1 naiiku matepiani. CKiIeroBaH-
HSl KOHCTpPYKIItHMX MaTepiamiB. Kiei. MertaneBi mopouiku i cnocoOu BUPOOHUIIT-
Ba BUPOOiIB 3 HuUX. DopMyBaHHS MeTajaeBUX MOpOMIKiB. CIiKaHHS MOPOIIKOBHX
dbopmoBok. OOIacTI 3aCTOCYBaHHS BUPOOIB 3 METAJIIEBUX MOPOIIIKIB.

Tema 2.4. OcHOBH TeXHOJIOTii MeXaHIYHOI 00POOKH Pi3aHHAM KOHCTPYK-
HiiHUX MaTepiajiB

®di3uK0-MeXaHIYHI OCHOBU OOpOOKM METalliB pi3aHHAM. Pexumu pizaHHS.
Bunu cTpyxku Ta cuiam pizaHHs. 3HOCOCTIWKICTh PI3aIBHOTO iHCTpYMEHTY. MeTa-
nopizanbHi Bepcratu. Kimacudikaiis. [IpuBoau Ta mepemadi, 1o 3aCTOCOBYIOTHCS Y
BepcTaTax. Mexanizmu BepctariB. OOpoOka JeTaneit Ha TOKapHHUX BepcTarax. 1u-
1 TOKapHUX BepcTatiB. Bunu pizmis. ['eomerpis pisiiB. [HcTpyMeHTanbHI MaTepi-
anu. OOpoOKa aeraned Ha CBEpPUIMJIBHUX Ta PO3TOUYBaJIbHUX BepcTarax. Tumum
CBEpUTIJIBHUX Ta PO3TOUYBaJbHUX BEpCTaTiB. BUaW KiHIIEBOrO pi3ajbHOTO 1H-
ctpymeHTy. ['eomeTpis cripanbHoro ceepaia. O6poOka aeTaneil Ha CTPyrajabHUX,
JOBOAJIbHUX Ta MPOTSHKHUX BepcTaTax. THNM CTpyraibHUX, HOBOAJbHUX Ta IMPO-
TSOKHMX BepCTaTiB. [HCTpyMeHTH il cTpyranHs 1 1oBOanHs. OO0poOka jeTtani Ha
dbpesepyBaIbHUX BepcTaTax. Tunu gpe3epyBaabHUX BepcTaTiB. Buau 1 reomeTpis
bpe3. O6pobka meraneit 3ydyacTux KoJjiic Ha 3yOOpi3HUX BepcraTax. Tumm 3y060-
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pi3Hux BepcTariB. Bumu 3y0opizanbHOro iHcTpyMeHTy. OCHOBHI BY3JH Ta PyXH.
O06poOka neranelr Ha nutipyBadbHUX BepcTarax. Buam aOpa3uBHUX Martepiaib.
®opmu abpa3zuBHUX 1HCTpyMeHTIB. Tunu uuidysansaux Bepcratis. HlnidyBanbHi
KpyTd. 3HOLIYBaHHSA Ta paBKa HUTI(yBaIbHUX KPYTiB.

Moay/ibHa KOHTPOJIbHA podoTa Ne 2 «Tepmiuna Ta MexaHiuHa 00poOKa
MartepiaJiB, CII0CO0M OTPUMAHHSA He PO3HIMHHX 3’ €IHAHDbY.

Posmoain gucoumiiHM y roaMHax 3a  (gopMaMH  Oprasizamii
OCBITHBOI'O NPOLECY TA BUIAMH HABYAJIbHUX 3aHATH

OuHa (neHHa) popmMa HaBYAHHS

KinekicTs rogun

y TOMY YHUCIi

Ha3Bu moayis

i Tem JeKUil | TpakTU4Hi | JaOOpaTOpHi | caMOCTiiHA | MOJyJbHA

YCBOTO (cemiHapChK1) 3aHATTS poboTta KOHTpPOJIbHA
3aHATTI (a1 BuaM pobota
3aHSITh)

2-i1 pik, 4-ii cemecTp

Mopayas 1

Tema 1.1.
Kaacudikaunin
Ta BJACTHBOCTI 14 2 0 4 4 4
KOHCTPYKIIHHUX

MarepiaJjiB

Tema 1.2. Teopin

. 12 2 2 0 4 4
CILIABIB

Tema 1.3.
Hiarpama crany 16 2 2 4 4 4
ciiasis Fe—C

Tema 1.4.
Knacudikamis i
MapKyBaHHA
crajieit Ta
YaBYHIiB.

Koaboposi 18 2 4 2 8 2
MeTaJH i
CILIABH.

Hemerauesi
KOHCTPYKIUiHHI
Martepiajm

Pa3zom 3a

60 8 8 10 20 14
moayJiem 1

2-H pik, 4-ii cemecTp

Mopnyas 2

Tema 2.1.
Tepmiuna i
TepMo-XiMiuHa
00podka
MeTaJiYHuX
CILIaBiB.

14 2 2 0 6 4




Kopo3ist meTajiB
Tema 2.2.
Bunnaska
MeTaJjiB Ta 16 2 2 0 8 4
JHUBapHe
BHPOOHMITBO
Tema 2.3.
OcHoBH
TEeXHOJIOT i
MeXaHiYHOoI
00poOKku THCKOM 14 9 9 0 6 4
KOHCTPYKUIHUX
MarepiaJis.
OTpumaHHs
HEPO3HIMHHUX
3’¢AHaHb
Tema 2.4.
OcHoBn
TEeXHOJIOT i
MeXaHiYHoi 16 9 4 0 5 4
00poOKkm
Pi3aHHAM KOHC-
TPYKIiHHUX
MarepiaJjiB
Pason 3a 60 | 8 10 0 26 16
MojyJjieM 2
Pa3zom 120 16 18 10 46 30
TeMH NPAKTHYHMX 3aHATH
Ne Hassa Temu KinbkicTs
3/m OuHa (1eHHa) popMa HABYAHHSA TOJMH
1 |Temal?2  Teopis cmmaBiB. OpenTest Nel  «BmactuBocTi 2
KOHCTPYKIIMHUX MaTepiaiiB 1 CIIJIaBIBY.
2 | Tema 1.3. Anani3 niarpamu crany crasiB Fe—C. 2
3 | Tema 1.4, Knacudikamis i MapkyBaHHs cTaynei Ta yaByHiB. OpenTest 2
Ne 2 «Jliarpama crany cruiaBiB Fe—Cy.
4 | Tema 1.4. 3axuct MKP Ne 1. 2
5 | Tema?2l Ximiko-repMmiuHa 00poOKa KOHCTPYKIIHHHX MaTepialis. 2
OpenTest Ne 3 «Knacudikariist i MapKyBaHHS CTaJICH Ta YaBYHIBY.
6 | Tema 2.2. BurutaBka MeTaiiB Ta JuBapHe BUpoOHUITBO. OpenTest Ne 4 2
«TepmiyHa 00poOKa 3aJ1i30BYIJICLIEBUX CILUIABIBY.
7 Tema 2.3. CkiaganbHe BUPOOHHIITBO. 2
8 | Tema 2.4. Tunu MexaHooOpoOHUX BEPCTATIB. 2
9 | Tema 2.4. 3axuct MKP Ne 2. JludepenmiiioBanmii 3ajik. 2
Pazom 18
Temu 1a00paTOPHUX 3aHATH
Ne OuHna (neHHa) ¢popma HaBYAHHS KinbkicTh
3/m TOJMH
1 Tema 1.1. JlocnimkeHHsI MAKPOCTPYKTYPH METaJIiB Ta CILIABIB 2
2 Tema 1.1. MeToanka BU3HAUEHHS MEXAHIYHUX BIJIACTUBOCTEN METANIIB 2
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Ta CIIaBIB
3 Tema 1.3. JlochipkeHHs CTPYKTYPH CTaJli Ta YaByHa 2
4 Tema 1.3. CrexioMeTpHUyHI JOCIIHKEHHS 3aJ1130BYTJICIIEBUX CIUIABIB 2
&) Tema 1.4. BuzHaueHHs BIaCTHBOCTEH HEMETAJICBUX MaTepiajliB 2
Pa3zom 10

Temu ceminapchbKuX 3aHATH. He nepen0aueHo HABYAIbHUM IIJIAHOM.

OpicHTOBHA TeMATHKA iIHAUBIAYaJbHUX 3aB1aHb

BianoBigHo 10 poO04Y0ro HaBYAIBHOTO IIJIAHY MepedaueHo 0COOIUBUM BUT
1HIMB1TyaJIbHOT'O 3aB/IaHHS — BUKOHAHHS MOJYJIbHUX KOHTPOJBHUX POOIT:

— Mopynb No 1 «KoHCTpyKIIiiHI MaTepiaiy Ta 3aroTiBejibHE BUPOOHUIITBOY,

—Monynb Ne2 «Tepmiuna Ta mexaHiuHa oOpoOka martepialiB, CIIOCOOU
OTpUMaHHS HE PO3HIMHUX 3’ €JTHAHDBY.

@opMHu Ta MeTOAM HABYAHHA | BHUKJIAJAHHA, 32C00M MNPOBAIKEHHS
OCBITHBOI Jif1JILHOCTI HABYAJbHOI AUCIUILIIHA

BuBueHHsI HaBYaIbHOT NUCIUIUIIHU peali3yeThcs B TaKUX popMax: HaBya-
JIbH1 3aHSTTS 33 BUJAMU, KOHCYJIbTallli, KOHTPOJIbHI 3aX0/1, CAMOCTIHA poOoTa.

B HaByanbHiil AMCIUIUIIHI BUKOPUCTOBYIOTHCS TaKi MeTOAM HABYAHHS i
BUKJIQIAHHS:

— Memoou HABYAHHS 34 OJiceperamu Habymms 3HaHb. CIOBECHI METOAN HaB-
yaHHS (JIEKIlisl, TOSICHeHHS, Oecifa, IHCTPYKTaXK); HAOYHI METOJM HaBUYaHHS (LTIOC-
Tparlisi, AEMOHCTpAIlisl, CIOCTEPEIKEHHS); TPAKTUYHI METOIM HaBYaHHS (MPAKTUYHA
poborta);

— Memoou HABYAHHS 30 XAPAKMEPOM NO2IKU NI3HAHHA: aHATITUYHUMN; CUHTE-
TUYHUN; IHAYKTUBHUN; JEyKTUBHUMN; TPASyKTUBHUM;

— Memoou HABYAHHA 34 PIGHEeM CAMOCHMIUHOI PO3YMOBOI OSIbHOCHI MUX,
Xmo Has4yaemuvcs: MPOOJEMHUN BUKIIA]T, YaCTKOBO-TIOIIYKOBUM; TOCTITHUIIbKUH;

— IHHOBAYIUHI MemOoOU HA84aHHs. POOOTa 3 HABYAIILHO-METOIMYHOIO JIITEpa-
TYpOIO Ta BiJICO METOJI; HABUYAHHS 3 BUKOPUCTAHHSIM TEXHIYHUX PECYpCiB; METOIH
oprasizaiiii HaB4aJbHOTO MPOIIeCy, 10 GOPMYIOTh COLlIAJIbHI HABUYKH;

— HAyK080-00CiOHa poboma;

— camocmitina poboma.

3aco0u NpoBazKeHHA OCBITHHOI XiSIJILHOCTI

ExcnepuMeHTanbHI yCTaHOBKM Ta IUIAKaTH JlabopaTopii MpUKIaAHOT
MEXaHIKHA 1 MaTepiajJo3HABCTBA Ta JabopaTopii TIAPABIIKM 1 TEXHOJOTIN 3aXHUCTY
HABKOJIMIITHROTO ~ CEPE/IOBUINIA TMPU  TPOBEACHHI  JTAOOPATOPHHUX  POOIT;
KOMIT FOTEpHUI KJIac 3 JIOCTYNoOM 110 Mepexi [HTtepHeT 1 cuctemu OpenTest2 npu
IPOBEICHHI MPAaKTHUYHUX 3aHATh Ta CKIaJaHHI AUQPEpeHIIoBaHOrO 3ailiKy;
MYJIbTUMEIIMHUI MPOEKTOP 1 €KpaH, HOYTOYK P MPOBEAEHH1 JEKIIHHUX 3aHATh.
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OuiHloBaHHS OCBITHIX JOCSATHEHDb 3100yBaviB BUILOI OCBITH

3aco0u ouiHIOBaHHSA

3acobu oyintosanus ma memoou 0eMOHCMPY8AHHsL pe3yIbMamie HAGUAHHS!

— nudepeHIiiHII 3aJiK, y pa3l He MPOXOKEHHS YCiX 4 eTamiB MOTOYHOTO
TECTyBaHHS y CHCTeMi OHJaiH-TecTyBaHHS OpenTest?2 mpoBOAUTHCA NUIIXOM
MiICYMKOBOTO TECTYBaHHS Yy CHCTEeMI OHJaiH-TecTyBanHa OpenTest2 um y
MTUCEMOBOMY BUTJISII;

— YCHE Ta MMMCbMOBE ONTUTYBAHHS HA KOXHOMY MPAKTUYHOMY 3aHSTTI;

— MOTOYHE TEeCTyBaHHSA y cHUcTeMi OHJaiWH-TecTyBaHHS OpenTest2 na 4
MPAKTUIHUX 3aHATTSX;

— BUKOHAHHS Ta 3aXUCT S JJaOOpaTOPHUX POOIT;

— BUKOHAHHS Ta 3aXUCT 2 MOJYJIbBHUX KOHTPOJBHUX POOIT.

OuiHroBaHHS PiBHA OCBITHIX gocsirHeHb 3BO 3a OCBITHIMH KOMIIOHEHTaMH,
3iicHIOETECS 3a 100-0aIbHOI0 MIKAJIOKO.

VY pa3i Baanoro ckiagaHHs IUQPEPEHIIHOBAHOTO 3aliKy, JOMYCK Ha SIKUM
MOXJIMBHM 3a oTpuManHsa 3BO moBHOTO HAbOPY hOpMATEHUX 03HAK — BUKOHAHHS
1 3axucT MKP Ne 1 1 MKP Ne 2, JIp Ne 1 — Ne 6 Ta mpoXOJ)KEHHS YCIX €TaImiB Tec-
TOBOTO TMOTOYHOT'O KOHTPOJIO y CHUCTeMI OHJIalH-TecTyBaHHs OpenTest2 y Bimo-
MICTh CKJaJaHHs IU(EepeHLIOBAHOIO 3aJIIKY, )KypHaJI 00JIKY YCHIIIHOCTI Ta BiJI-
BIJlyBaHOCTI I'pynH (B3BOAY), IHAUBITyaJIbHUI IJI1aH (3aJ1KOBY KHHKKY ), €JIEKTPOH-
Hy 0a3y ganux y €IEBO Ta BUNUCKY 10 JOKYMEHTY MPO BHILY OCBITY JAEP>KaBHO-
ro 3pa3ka BUCTABJISIETHCS BIATOBIIHA OIIHKA.

Kpurepii oniHroBaHHs

Dopmu nomouHo20 ma NiOCYMK0O8020 KOHMPO.IIO
[ToTouHU KOHTPOJIb TPOBOIUTHCA Y (POPMI:

— (pPOHTATBLHOTO Ta 1HAWBIAYaTLHOTO OMTUTYBAHHS,
— BUKOHAHHS MMCHhMOBUX 3aBJaHb,

— BUKOHAHHS TaOOpaTOPHUX POOIT,

— TecTyBaHHs B cuctemi OpenTest2.

Onumysanns € CKJIaJ0BOI0 NOTOYHOTO KOHTPOJIIO 1 MPOBOAUTHCS BUOIPKOBO
Ha KO’KHOMY MpPaKTUYHOMY 3aHSTTi. BoHO mepenbauae oliHIOBaHHS TEOPETUYHOI
nigroroBku 3BO i3 3a3Ha4eHOT TEMU MPAKTHYHOTO 3aHATTSA (Y TOMY YHCIIi, CaMOC-
TIMHO OMpPaIbOBAHOTO MaTepiamny).

Kpumepii nomounozo oyinosannsa snans 3000y8auié Ha NPaKmuiHoOMy 3d-
Hammi (oyintoemcs 6 oianazoni 6io 0 0o 2 banis):

1 6amu — 3BO npuiimae akTUBHY y4acTh B 0OTOBOPEHHI MUTaHb, PO3B’I3aHH1
3a/1a4y, JAEMOHCTPY€E 3JaTHICTh CaMOCTIMHOTO TOIIYKY BIJMOBIAEH, aHaji3y Ha-
JTAHOTO MaTepially, HaJae IPaBUJIbHI BIJIIOBI/II HA MUTaHHS BUKJIaqaya;

1 6an — 3BO mnpuiimae ygactb B OOrOBOpPEHHI MUTaHb, PO3B’SA3aHHI 3a/a4,
HaJIa€ BIJIMOBIAI HA MUTAHHS BUKJIa/laya 3 CYTTEBUMU MOMUIIKAMU;

0 6aniB — 3BO He npuiiMae y4acTb B OOTOBOPEHHI MUTaHb, PO3B’sI3aHHI 3a-
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Jla4; HaJla€ HE MIPaBUJIbHI BIJIIOBI/Il HA MUTaHHS BUKJIaaya.

Bukxonannsa ma 3axucm nabopamopHux pooim € CKIa0BOIO TOTOYHOTO KOH-
TPOJTIO 1 MPOBOAUTHCS BUOIPKOBO HA KOKHOMY JlabopaTopHOMY 3aHATTI. BoHo me-
pendavae OIiHIOBaHHS ITOBHOTH PO3KPUTTS MUTAHHS, IIJIICHICTh, CHCTEMHICTD, JIO-
riYHa MOCIII0BHICTh, BMIHHS (DOPMYJTIOBATH BHCHOBKH, aKypaTHICTh OQOPMIICHHS
3BITY 3 Ja0OpaTOpHOI pOOOTH, CAMOCTIHHICTH BUKOHAHHS.

Kpumepii nomounoeo oyintoeanns 3uans 3BO na nabopamopHomy 3auammi
(oyintoemocs 6 dianaszoni 6i0 () 0o 4 b6anies):

4 Oanu — 3aBJaHHA BUKOHAaHE B IMOBHOMY 00cCs31, BIANOBIAb NpPAaBUIIbHA,
HABEJICHO apryMEHTAallll0, BUKOPUCTOBYIOThCS Mpodeciiiii TepMiHu. ['paMaTtuyHoO 1
CTHJIICTUYHO 0€3 MOMHIJIOK 0(OPMIICHUH 3BIT;

1-3 Ganm — 3aBOaHHS BUKOHAHE YAaCTKOBO Ta/ab0 y 3BITI JOMYIIEH! 3HAYHI
rpaMaTU4H1 ¥ CTHJIICTUYHI TOMUJIKH.

0 OaiiB — 3aBOaHHA HE BUKOHAHE.

Tecmosuui KoHmpoab € CKJIAI0BOIO IMOTOYHOIO KOHTPOJIIO 1 3A1HCHIOETHCS
yepe3 BIAMOBIAI Ha TECTOBI 3aBlaHHS y cucTemi OpenTest2 B mexax OKpeMOro
MPAKTUYHOTO 3aHSATTA.

KosxeHn BapiaHT TECTOBOrO KOHTPOJIIO CKJIAAA€ThbCs 3 25 muTaHb, cPopMo-
BaHMX y TeCTOBiH ¢opmi. BinmoBiai HaAarOThCs MIISIXOM BUOOPY IPaBUIILHOI Biji-
noBiJIl (BIATOBIEH) cepel HaIaHUX CUCTEMOIO IMPOBEICHHS TECTyBaHHs BapiaHTIB.

Kpumepii oyinwsanusa suano 3BO npu 6ukoHamHi mecmogoco KOHMPOJO
(oyinroemwcs 6 dianazoni 6i0 () 0o 5 b6anis):

ominka M y 6anmax po3paxoByeThCs 3a PopMyIIoio

M =N/K x L, 6anis,

ae N = [0 ... K] — xijgpKicTh TpaBHJIBHUX BiAMOBiAeH y Tecti, mT.; K = 25 —
KUIbKICTh MHUTaHb Yy TeCTl, mT.; L = 5 — xubkicth 6aniB 31 100-0anbHOI OILIHKH,
BiJIBeJICHUX Ha | TeCTyBaHHSI.

3 OKPYIVICHHSIM OTPUMAHOT0 Pe3yJIbTaTy 0 HAHOIM)KYOTO IIJIOT0 3HAYEHHS.

Bukonannsa moOynvHUX KOHMPOAbHUX poOIm € CKIAJA0BOIO TMOTOYHOTO
KOHTPOJIIO 1 3IIMCHIOETHCS NUISIXOM CaMOCTIHHOTO BUKOHAHHS MHUCHbMOBOI poOOTH
Ta TEPEeBIPAETHCSA TiJ Yac MPOBEJACHHS OCTAHHHOTO MPAKTUYHOTO 3aHATTS 3a
BIMOBIIHUM MOJIyJIEM AMCLUMIUIIHM B MEXaxX OKPEMOIo MPaKTHUYHOTO 3aHSTTA.
Koxen Bapiant 060x MKP cknagaerbest 3 3 iHAMBIAYaTbHUX 3aBIaHb-TIUTaHb, SIKi
HOCSTh pedeparuBHUN XapakTtep. BiamoBial Ha MUTaHHS MOBWHHI CKJIAJaTHUC 3
YITKO C(OPMYITHOBAHOTO 3aBJAHHSA, OMHCY DIIIEHHS, HAsBHOCTI rpadiuHOro ma-
Tepiany, Tabmuub 1 Gopmyn (3a HEOOXIAHOCTI), OOIPYHTOBAHOI'O, 3MICTOBHOTO
BUCHOBKY. TeopernuHa miaroroBka 3BO 3a TemMor0 Moayisi OLIHIOETHCA Y X0l
YCHOTO 3axHCTy pe3yiibTariB MKP 3a moBHOTOO BiJIMOBIiAIL.
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Kpumepii oyinrosanus 3nans 3000y6auie npu eukonanui MKP (oyintoemovcs
6 diana3zoni 6i0 () 0o 19 6anis):

18-19 GaniB — NpaBWIbHO BUKOHAHI BCl 3aBJIaHHA 3 JIOTPUMYBaHHSIM BCIX
BHUMOT JI0 BUKOHAHHSI;

12-17 6aniB — mnpaBWIbHO BHKOHAHI BCl 3aBJlaHHs, ajié HEJIOCTaTHE
OOTpyHTYBaHHsI BIIMOBII, MOMYIICHI HE3HAYHI T'paMAaTHYHI YW CTHIIICTHUYHI I10-
MUJIKH;

1-11 GamiB — 3aBIaHHs BUKOHAHI YaCTKOBO;

0 GasiB — BIATIOBI b BIICYTHSI, 3aBIaHHS HE BUKOHAHE.

Crpox Hamanns Ha nepeBipky MKP No 1 — m’sTHuUIg 6-ro THXHS ceMmecTpa,
MKP Ne 2 — m’satHunst 12-ro THXKHS ceMecTpa.

Ilepenik 3a60ans o01s euxonanna MKP Ne 1
«Koncmpykuiiini mamepianu ma 3azomiseibHe 6UPOOHUUMBON:
Bapiant Ne 1
1. Metoau aociipKeHHs: OyI0BU METAJIIB Ta 1X CIUIABIB.
. CTpyKTypa Ta BIaCTUBOCTI IIEMEHTHUTY.
3. TexHOMOT1YHUM MPOIIEC BUILIABKU YaBYHY.
BapianTt Ne 2
. MexaHiuH1 BIaCTUBOCTI METAJIIB Ta iX CIUIABIB.
. [TiAIIUITHIKOBI CIUTAaBU Ta MaTepialiy.
3. TexHONMOT1YHUH TTPOIIEC BUIJIABKHU CTAaTI.
Bapiant Ne 3
. Meroau 1ocimiHKeHHs BIIACTUBOCTE METAJIIB Ta 1X CIUIABIB.
. BmactuBOCTI 1 MapKyBaHHS TIOPATIOMIHIFO.
3. TexHoOTIYHUH MPOIIEC BUMJIABKH CIUIABIB AIFOMIHIIO.
BapianTt Ne 4
. Buau mikaToMHUX 3B S13KIB B TBEPJUX Tiax.
. Cipi TexH14YH1 YaBYHHU, CTPYKTYpa, CPepH 3aCTOCYBAHHS.
3. TexHonOT1UHMI MpOIIeC BUIIABKU M1/l Ta ii CIJIaBiB.
Bapiant Ne 5
. XiMi4H1 BJJaCTUBOCTI METaJIiB Ta iX CILJIaBiB.
. 3acobm OTpUMaHHS JBOXKOMIIOHCHTHUX CIUIABIB.
3. lomennwii nponiec. bynoBa noMeHHOT meyi.
Bapiant Ne 6
. MeTtoau BH3HaYCHHS TBEPAOCTI METaIiB Ta iX CIIIaBiB.
. CTpyKTypa Ta BIaCTUBOCTI ayCTEHITY.
3. MapteniBcbkuit iporiec. byjoBa MapTeHIBCHKOI Tedi.
Bapiant Ne 7
1. Kpucranizauis MeTajiB Ta ix CIUIaBIB.
2. Komno3uuiitHi mMarepianu, ix kiacugikailisi, BJIaCTUBOCTI Ta cdepu
3aCTOCYBaHHS.
3. KonBeprepnuii nporec. by/1oBa KucHeBUX KOHBEPTEPIB.
Bapiant Ne 8
1. lepextu kpucTamigyHOi CTPYKTYypU METAJIIB Ta iX CIUIABIB.
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2.

=i

CnnaBu Ha OCHOBI MarHilo — CKJlajA, CTPYKTypa, BIJIACTHUBOCTI

MapKyBaHHS.

3.

1.
2.
3.

BunpoOyBaHHs MEXaHIYHUX BJIACTUBOCTEN METAJIIEBUX CILJIABIB.
BapianT Ne 9

[TonimMopdizm MeTaniB Ta HEMETANIB.

CtpykTypa Ta BIaCTUBOCTI GEpuTy.

CriaBM Ha OCHOBI TUTaHy — CKJIaJ, CTPYKTypa, BIacTHBOCTI U

MapKyBaHHS.

1.
2.
. Kopo3is meranis.

N -

N -

N -

N -

N

2.
3.

Bapiant Ne 10
®i3U4H1 BIACTUBOCTI METANTIB Ta iX CILJIaBIB.
Ckuagz, CTpyKTypa, BIIaCTUBOCTI i MapKyBaHHsI OpOH3.

Bapiant Ne 11

. MIKpOCTpYKTYpHUI aHali3 JOCIIHKEHHS METaNIB Ta iX CILJIABIB.
. CiiaBH KOJIbOPOBHUX METANIB.
. Bunu 1 BU10OYTOK CKJIaJOBUX LIMXTH JIJIsl BUILJIABKU YaBYHY.

BapianTt Ne 12

. Tunum KpucTaniyHUX PEIliTOK, iX OCHOBHI MapaMeTpH.
. BnactuBocTti nimactMac.
. Ckiaz, cTpyKTypa, BIaCTUBOCTI i MapKyBaHHS JaTyHEH.

BapianTt Ne 13

. Jliarpama ctany cruiaBiB [-ro tury.
. HuzpkoneroBani OymiBenbHI cTali — Kiacudikaris,

BJIACTUBOCTI Ta MapKyBaHHSI.

. BnactuBocTi i1 MapkyBaHHs OpOH3.

Bapiaunt Ne 14

. [lonsarts piarpamu ctany cruiaBy. KommnoneHr, a3a, cucrema.
. BB omiiok Ha BIIaCTUBOCTI 3aJ1130BYTJICIICBUX CIIJIaBIB.
. BmactuBocTi, ckiiaz, CTpykTypa il MapKyBaHHS CIIJIaBIB HA OCHOBI TUTAaHY.

BapianTt Ne 15

. Hiarpama ctany cmiasiB II-ro tumy.
. Bunu, BmacTuBOCTI Ta 3acTOCYBaHHS a30€CTOBUX MaTepiaiB.
. Buniu, BmacTuBOCTI Ta 3aCTOCYBaHHS BOTHETPUBKUX MaTepiaiB.

Bapiant Ne 16

. Kimacudixkarist craneit 3a BMICTOM BYTJICIIIO Ta TPU3HAYCHHSIM.
. 3aco0u OTpUMaHHS TBOXKOMIIOHEHTHHUX CITJIaBIB.
. Bunu, BmactuBOCTI, BU0OYTOK 1 pOJOBHINA 3JT13HOT PYIAH.

BapianTt Ne 17

. OCHOBHI BHJIM KOHCTPYKUIHHUX MaTEpialliB, IO 3aCTOCOBYIOTHCS

y MOXKEXH1! Ta aBapiiHO-pATYBaJIbHINA TEXHIL.
Knacudikarnis Ta MapkyBaHHsI JIETOBaHUX CTaJIeH.
Buau, BracTuBoCTi, BUAOOYTOK 1 POAOBHIIA BYTULIA JIJII METATYPTidiHUX

MIPOIIECIB.

1.

BapianTt Ne 18
Kputnyni TOuk#, TEpMidH1 KPUBI MIPU KPUCTATI3AIlIl YUCTUX METAIIB.
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2.Buagm Ta BnactuBOocTi JakogapOoBux MarepianmiB. Texwmomorii ix
HaHECEHHH.
3. CriocoOu 3axucTy AeTajiei 3 MeTalleBUX CIUIAaBIB Bij KOPO3Ii.
Bapiant Ne 19
. Hiarpama crany cmiaBy Ill-ro tumy.
. Cknan, cTpyKTypa BJIaCTUBOCTI i MapKyBaHHS JIaTyHEH.
. Buau 1 B1acTuBOCTI MOJIIMEPIB.
BapianTt Ne 20
. Kopo3is ko1,0poBuX MeTaiB Ta iX CIJIaBiB.
. 'yMoBi Martepianu, BIacTUBOCTI Ta C(hepu 3aCTOCYBaHHSI.
3. [Tium s TepmivyHOT OOPOOKM METaIEeBUX CIUIABIB.
BapianTt Ne 21
1. liarpama ctany cmiaBy [V-ro tumy.
2. AmoMiHIM Ta ¥Oro CIUTaBM — BJIACTHBOCTI, MapKyBaHHSA Ta cdepu
3aCTOCYBaHHS.
3. TepMopeaKTHBHI IJIaCTMAcCH.
Bapiant Ne 22
1. ITonimMopdi3M MeTaiB 1 HEMETAIB.
2. TepMoIIaCTUYHI IJIACTMACH.
3. TexHONOT1YHUIA MPOIIEC BUILIABKU CTajl y €JEKTporeydax Ta o0aHaHHS
JUTSI HBOTO.

wnN

N -

BapianTt Ne 23
1. AnizoTporris Ta 130TpOTis METaJiB 1 HEMETaJiB.
2.CmaBM Ha OCHOBI MarHilo — CKJIaJ, CTPYKTypa, MapKyBaHHS 1
BJIACTUBOCTI.
3. TexHOIOTIUHUH TPOIIEC BAKYYMHO-TyTOBOTO MEPETIaBy CTalli.
Bapiant Ne 24

1. BnacTuBOCTI MaTepialiiB, BU3HA4Ya04l JOBFOBIYHICTh BUPOOY i 3aco0M ix
BU3HAYCHHSI.
2. CTpyKTypa Ta BIACTUBOCTI JIENEOYpUTY.
3. TexHOJIOTIUHUH TPOIIEC ETEKTPOIIIAKOBOTO TIepeIlIaBy CTAai.
BapianTt Ne 25
1. [ncTpymeHTanbHa MeTalloKepaMika, ii kinacudikarlisi, BIaCTHBOCTI.
2. PeHTreHOCTpYKTYpHHI aHai3 TOCITIIKEHHS METAJIIB.
3. TexHONMOTIYHUN TPOIEC ENEKTPUYHOI Ta ENEeKTPOAYTOBOi pI3KM MeTalie-
BUX CIUIaBIB.
BapianTt Ne 26
1. TepMopeakTHBHI MJIACTMACH, iX BIACTHBOCTI Ta c(hepr 3aCTOCyBaHHS.
2. TexHOMOT1YH1 BIaCTUBOCTI KOHCTPYKIIIHIX MaTepiaiB.
3. TexHONOr14YHUM MPOLIEC ra30BOi PI3KU METAJIEBUX CILIABIB.
Bapiant Ne 27
1. Knacudikariis Ta MapKyBaHHsI YaBYHIB.
2. Kpucramizaiiis mertasis.
3. TexHo10T14HI BIACTUBOCTI KOHCTPYKIIIMHUX MaTepialliB.
BapianT Ne 28
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1. lepeBuHa, ii Buu, BIACTUBOCTI Ta Chepu 3aCTOCYBAHHS.
2. Metogu BumnpoOyBaHb MEXAaHIYHUX BJIACTUBOCTEH KOHCTPYKLIMHUX
MaTepianis.
3. OCHOBHI 3aKOHOMIPHOCTI MJIACTUYHOrO J1e(hOpMyBaHHS KOHCTPYKLIMHUX
MaTepianis.
BapianTt Ne 29
1. JIuapHi anOMIHIE€B] CIIaBHM, iX BJIACTHBOCTI, MapKyBaHHs Ta cdepu
3aCTOCYBaHHS.
2. liarpaMa cTaHy 3a1i30-IIEeMEHTUT. BU3HAUeHHS CTPYKTYpH XapaKTEepHUX
CIUIaBiB MIPH Pi3HUX TEMIIEpaTypax.
3. [IpaBuno BakemniB y aHami3i JlarpaM CTaHy CIUIaBIB OCHOBHUX THIIIB Ta
JiarpaMu 3aJ130-BYyTJICIb.
Bapiant Ne 30
1. Komno3umiitHi Marepianu, ix kiacudikailis, CTPyKTypa, BIACTUBOCTI Ta
cepu 3aCTOCYBaHHS.
2. Buau meTtaniyHux CruiaBiB Ta METOAM X OTPUMAHHS.
3. TBepaiCTh KOHCTPYKIIIMHUX MaTepiajiB 1 3ac00M 11 BU3HAYCHHSI.
BapianTt Ne 31
1. BrumiB ByTJIeIIO Ta MOCTIMHUX JTOMIIIOK Ha BIIACTUBOCTI CTaJICH.
2. AHTUGPUKITIHHI MaTepiain.
3. TounicTh po3MipiB AeTaNCH.
BapianTt Ne 32
1. [acTpymeHTaNbHI CTall, iX BIACTHBOCTI, KJIacu]ikallisi Ta MapKyBaHHSI.
2. MakpOoCTpyKTYypHUH aHammi3 y JMJOCTIIKEHHI CTPYKTYpu Ta ne]exTiB
KOHCTPYKITIHHUX MaTepiaiB.
3. TouHIiCTh POPMU TOBEPXOHB JACTATICH.
BapianTt Ne 33
1. Craui ta cruiaBu 3 0COOJIMBUMHU BIACTUBOCTSAMM.
2. AHTU(DPUKIIIITHI YaBYHH.
3. TouHicTh B3a€EMHOTO PO3MIIIEHHS TOBEPXOHD JIeTaJICH.
Bapiant Ne 34
1. Cunyminm, iX BIaCTUBOCTI Ta cepH 3aCTOCYBaHHS.
2. JledekTocKorist y JOCTIKEHH] CTPYKTYpH Ta Ne(PEeKTIB KOHCTPYKIIMHIX
MaTepiais.
3. lllopcTKicTh MOBEPXOHD JIETAICH.
Bapiant Ne 35
1. KoHcTpyKIIiliH1 CTami — BIACTUBOCTI, KJacu(iKallis Ta MapKyBaHHS.
2. Kpucraniuaa OyaoBa MeTalliB.
3. Cnpspxennst neraneit. [locamkm.
BapianTt Ne 36
1. MapkyBaHHsI, BIACTUBOCTI Ta c(depu 3aCTOCYyBaHHA KOHCTPYKILIMHUX
BYIUICIICBUX CTajiel 3BUYalHO1 sikocTi rpyn A, b ta B.
2. CTpyKTypa, MapKyBaHHSI Ta BJIACTUBOCTI O1JIOTO YaBYyHa.
3. OCHOBHI IHCTPYMEHTH i1 BUMIPIOBAHHSI PO3MIpIB JAeTajeil 1 TEXHiKa
BHUMIpPIOBaHb.
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Ilepenik 3ae60ans 01sa euxonanna MKP Ne 2
«Tepmiuna ma mexaniuna 0opoodxa mamepiais,
Cnocoou ompuManHa HEPOIHIMHUX 3’ EOHAHB):

dopMmyna 715 pO3paxyHKy KiUTbKOCTI ByTJielo y cruiasi Fe—C:
C=N-2/10, % mac.,

ne N — momep 3BO y cnucky rpynu 3a XKypHalIoM OOJIKY BiABITyBaHOCTI Ta
aKaJIEMIYHOI YCITIIITHOCTI.

Bapiant Ne 1
1. CytHicTh TepmiuHOi 00poOKu cTani. ®a3oBi NEPEeTBOPEHHS CTAJl 3 PI3HUM
BMICTOM BYIJICLIO IIPHU HArpiBaHHI.
2. TeXHOJOTIYHUM TPOIEC aBTOMATUYHOTO 3BapOBAHHS METaIIYHHUX
CIUIABIB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B j;iama3oni
T =1600 — 20 °C mpu C=0,2 %.
BapianTt Ne 2
1. [lepeTBOpeHHs IEPEOXOIOHKEHOT0 ayCTeHITy. [liarpama 130TepMidyHOTO
po3mnany aycteHity (C-miarpama).
2. O6po0Oka neTaneit Ha BepcTaTax TOKapHOI TPYIIH.
3. Temmeparypui 3MmiHIOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 0,4 %.
Bapiant Ne 3
1. MexaHiuHl BJaCTUBOCTI MPOJAYKTIB Ta OCOOJMBOCTI MEPIJITHOIO,
MapTEHCUTHOTO Ta MPOMDKHOrO (COpOITHOrO, TPOOCTUTHOTO, OEWHITHOTO)
TIEPETBOPEHHHI.
2. TexHOJOT1YHUH Tpoliec MaKK METaJliB Ta iX CIUIABIB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B mianma3oni
T=1600— 20 °C npu C = 0,6 %.
BapianTt Ne 4
1. Maprencur, #HOro CTpyKTypa Ta BIACTUBOCTI.
2. O6poOka MeTamiB Ta iX CIUIaBiB pi3aHHAM. PexxumMu pizaHHs.
3. Temmepatrypui 3MmiHIOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 0,8 %.
Bapiant Ne 5
1. IlepeTBOpEHHS ayCTEHITY y CTAJISIX MIPU OXOJIOKEHHI 3 PI3HUMU
CTaJTUMU 3HAYCHHSAMHU IIBUIKOCTI.
2. 3HOCOCTIMKICTh Pi3aJIbHOTO IHCTPYMEHTY.
3. Temneparypui 3miHOBaHHA B cTpykTtypi Fe—-C B  miamasoni
T =1600 — 20 °C mpu C= 1,0 %.
Bapiant Ne 6
1. KpurnyHa MBHUAKICTE OXOJOJPKCHHS 3alli30BYTJICIICBUX CIUIaBIB Ta
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YUHHUKH,
K1 BILIMBAIOTh Ha HEi.
2. MetanopizajibHi BepCTaTy, iX Kiacugikailisi Ta OCHOBHI MEXaHI3MHU.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  ngianma3oni
T=1600-20°Cupu C=1,2 %.
Bapiant Ne 7
1. Knacudikariis BUAiB TepMIYHOI 0OPOOKH 3aJ1130BYTJICIIIBUX CILIABIB.
2. TexHoNOT1YHUH MpoIiec 00pOOKH JieTaliel Ha ITi(pyBaTbHUX BepCTaTaX.
3. Temnepatypui 3MiHIOBaHHS B cTpykTypi Fe-C B  miama3oHi
T=1600—-20°Cnpu C=1,4 %.
BapianT Ne 8
1. TexHOJIOTTYHUI poIec BiJIITAITY 3IT130BYTIICIICBUX CILIaBIB,
Kkjnacu(dikaisgs 3a TEMIIEpaTypol0 HarpiBy, OJEpXKYyBaHI CTPYKTypH Ta iX
BJIACTUBOCTI.
2. Turn pesepyBanbHuX BepcTaTiB. Buan dpes.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B ngiama3oni
T=1600— 20 °C npu C = 1,6 %.
Bapiant Ne 9
1. TexHoJOTIYHUH TpolIeC HOpMaTi3allii cTajl, oJep KyBaHl CTPYKTYpH Ta iX
BJIACTUBOCTI.
2. MetasieBi OPOIIKH Ta CIIOCOOM BUPOOHHUIITBA BUPOOIB 3 HUX.
3. Temmeparypui 3MiHIOBaHHS B CcTpykTypi Fe-C B  miama3oni
T=1600— 20 °C npu C = 1,8 %.
Bapiant Ne 10
1. TexHonoriyauii mporec raptyBaHHs craii. Jlepextu rapryBaHHA Ta
3ac00M iX YCyHEHHS.
2. Tumu ummidyBanbHUX BEpCTaTIiB Ta TEXHOJOTIYHUH Mpolec 0oOpoOKH
METaTIYHUX CIUIaBIB HUTI(YyBaHHSM.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  miama3oni
T =1600— 20 °C ipu C =2,0 %.
Bapiant Ne 11
1.Buan Ta  mpu3HAYEHHS ~— TEXHOJOTIYHOTO  TPOLIECY  BIAMYCKY
3aI1130BYTJICIIBUX CIuIaBiB. Oiep>KyBaHi CTPYKTYPH Ta iX BIACTUBOCTI.
2. Tunu 3y0opi3asibHux BepcTaTiB. OCHOBHI BY3JU Ta PyXH.
3y0opi3aibHUI IHCTPYMEHT.
3. Temmeparypui 3MmiHOBaHHS B  cTpyktypi Fe-C B  miamasoni
T=1600— 20 °C npu C=2,2 %.
BapianTt Ne 12
1. Oco0auBOCTI TEXHOJOTIYHOIO MPOLECY TEPMIYHOI OOPOOKH JEroBaHHUX
CTaJIell Ta YaBYyHIB.
2.Bunu crpyxku. Cwid pi3aHHS [OpU TOKapHIA 00poOIi 30BHIIIHBOI
HUAJTTHAPUIHOT TOBEPXHI MPOXITHUM PI3IEM.
3. Temneparypui 3miHOBaHHA B cTpyktypi Fe-C B  miamasoi
T =1600 — 20 °C npu C=2,4 %.
BapianT Ne 13
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1. TexHONOrIYHUI MPOILEC IMOBEPXHEBOrO TrapTyBaHHS 3ali30BYTJIECLEBUX
CIUIABIB.
2. [lpuBoan Ta mepedadi, L0 3aCTOCOBYIOTHCS Y MeETaJopi3aIbHUX
BepCTaTax.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—-C B ngiama3oni
T =1600 — 20 °C mpu C =2,6 %.
BapianTt Ne 14
1. TexHOJIOTIYHUH TTPOIIEC IIEMEHTAIlii CTajeH.
2. TexHoNOT1YHUMN MpoIiec 0OpOOKH JIeTallel Ha CTPyTralbHUX BepCcTaTax.
3. Temmeparypui 3MiHIOBaHHS B CcTpykTypi Fe-C B miama3oni
T =1600— 20 °C npu C =2,8 %.
Bapiant Ne 15
1. TexHONOT1YHUY TpOLIEC A30TyBaHHS CTaJEH.
2. Texnonmoriynuii mpoiec 0OpoOKH JeTaneil Ha MPOTHKHUX BEpCTaTax.
3. Temneparypui 3mMiHoBaHHS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C ipu C = 3,0 %.
Bapiant Ne 16
1. TexHonoriyHuil npouec AUQPy31HHOT MeTani3alli MeTaJTlYHUX CILJIaBIB.
2. [Ipornecu 3HOIIIYBaHHS Ta MPaBKU NUTI(YBAJILHUX KPYTIB.
3. TemnepatrypHi 3MiHIOBaHHS B cTpykTypi Fe-C B  mgiama3oni
T =1600 — 20 °C mpu C = 3,2 %.
BapianTt Ne 17
1. Cnoco6u 1 3acoOr BUTOTOBIICHHS JIMTUX JICTaJICH Ta IXHs Kiaacudikaris.
2. TexHonoriyHu# mporiec 00poOKu aeTaneil Ha J0BOATLHUX BEpCTATAX.
3. Temmeparypui 3MmiHOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C =3,4 %.
Bapiant Ne 18
1. Oco0auBOCTI BUTOTOBIIEHHS JETAJIEH 3 CIJIaBIB KOJIBOPOBUX METAIIIB.
2. TexHOJOT1YHUH TIpoliec 0OPOOKM METATIYHUX CIUIaBIB HUTI(YBaHHSIM.
3. TemnepatrypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  miama3oni
T =1600— 20 °C ipu C = 3,6 %.
Bapiant Ne 19
1. TexHONMOT1YHUN TPOILIEC BHUTOTOBJIEHHS BUIIMBOK Yy TIMAHUX Ta
000JIOHKOBHX (hopmax.
2. TexHonoriyHU# Tporiec 00poOKU Ha pO3TOUYBAILHUX BEpCTaTaXx.
3. Temmepatrypui 3MmiHIOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 3,8 %.
BapianTt Ne 20
1. Knacudikanis crnocoOiB 1 3ac001B 0OpOOKH METANIYHUX CILIABIB TUCKOM.
2. TeXHOJOTTYHUHI MPOLIEC BUTOTOBJICHHS BIJUIMBOK Y KOKIJIb Ta IO MOJEINSX,
110 BUIUIABIISIOTHCA.
3. Temneparypui 3miHOBaHHA B cTpykTtypi Fe—-C B  miamasoni
T =1600 — 20 °C nmpu C =4,0 %.
BapianTt Ne 21
1. TexHonOTiYHUI TPOIEC 3BAPIOBAHHS BYTJICIEBUX, JIETOBAHUX CTAJCH Ta
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YaBYyHIB.
2. Crioco6wu 1 3aco0u BUMpPaBIEHHS JIMBAPHUX JEPEKTIB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  mianma3oni
T=1600— 20 °C npu C=4,2 %.
Bapiant Ne 22
1. TexHonoriyHu# mporec 6€3yNMMHHOTO BUTOTOBJICHHS BIJIJTMBOK
3 METAJIIYHUX CILUIABIB.
2. TexXHOJOTTYHUHM TPOLIeC KOHTAKTHOTO 3BapIOBAHHS METAJIIEBUX CILJIABIB.
3. Temnepatypui 3MiHIOBaHHS B cTpykTypi Fe-C B  miama3oHi
T =1600— 20 °C npu C =4,4 %.
BapianTt Ne 23
1. TexHOMOTIYHMI MPOIEC TEPMITHOTO 3BAPIOBAHHSI JIeTaJICH 3 METATIYHIX
CIUIABIB.
2. TexHOMOTIYHUI MPOIIEC XOJIOJHOTO TAMITYBaHHS METATIYHUX CIIJIABIB.
3. Temneparypui 3mMiHoBaHHS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C ipu C =4,6 %.
Bapiant Ne 24
1. TexHonOr1YHUI NpoLEC 3BAPIOBAHHS TUCKOM METaJIYHUX CILJIABIB.
2. CyTHICTh Ta MPOAYKIIS TPOIECIB MPOKATKM METaJIYHUX CIUIaBIB,
MIPOKATHI CTaHHU.
3. TemnepatypHi 3MiHIOBaHHS B cTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C =4,8 %.
Bapiant Ne 25
1. TexHOMOTIYHUI TPOIEC 3BAPIOBAHHS METAJIIYHHUX CIIJIaBIB TEPTSIM.
2. TeXHOJOTIYHUH TIPOIIeC TPECYBaHHSI METATIYHUX CIUIABIB.
3. Temneparypui 3mMiHoBaHHS B cTpykTypi Fe—C B miama3oni
T =1600 — 20 °C ipu C = 5,0 %.
Bapiant Ne 26
1. OcHoBHI omepalii Ta TEXHOJOTIYHUM MpoOIeC KyBaHHS METaTIuHUX
CIUIABIB.
2. TeXHOJOTIYHUHI TPOLIEC JYTOBOTO 3BapIOBAHHS METAJIYHUX CILJIABIB.
3. Temneparypui 3MiHIOBaHHS B CcTpykTypi Fe-C B  miama3oni
T =1600 — 20 °C mpu C= 5,2 %.
BapianTt Ne 27
1. Crioco6u BUTOTOBJICHHS JI€TalIEH 3 YaBYHIB.
2. TeXHOJOTIYHUN TIPOIIEC BIAIEHTPOBOIO BUTOTOBJICHHS BIIJIUBOK 3
METaTIYHHUX CIUIABIB.
3. Temmepatrypui 3MmiHIOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 5,4 %.
Bapiant Ne 28
1. TexHonOriYHUI TMpolleC YJIbTPa3BYKOBOI'O 3BApIOBAaHHSA METAIIYHUX
CIUIABIB.
2. TexHONOTIYHUN TpOoLeC Ta BUJIU OO0 €MHOIO IITAMIIyBaHHS METaJldYHUX
CIUIABIB.
3. Temneparypui 3MiHIOBaHHS B CcTpykTypi Fe-C B  miama3oni
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T =1600— 20 °C npu C = 5,6 %.
Bapiant Ne 29
1. Oco0auBOCTI TEXHOJOTTYHOTO MPOLIECY 3BAPIOBAHHS KOJIBOPOBUX METANIB
Ta iX CILJIaBiB.
2. TeXHOJOTIYHUHN MPOIEC TAMIyBaHHS METAIIYHUX CIJIaBIB HA MOJOTax
Ta mpecax.
3. TemnepatrypHi 3MiHIOBaHHS B cTpykTypi Fe-C B  pgiama3oni
T =1600 — 20 °C mpu C = 5,8 %.
BapianTt Ne 30
1. MeTonu TepMi4HOI Ta MEeXaHI9YHOT 0OPOOKH TIacTMac.
2. TeXHOJOTIYHUN TIpolleC 3BApIOBAHHS METAJEBUX CIUIAaBIB y aTtMmocdepi
3aXMCHUX Ta3iB.
3. Temneparypui 3miHioBaHHS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C pu C = 6,0 %.
Bapiant Ne 31
1. 3acoOu BUpOOHMIITBA METAIOKEPAMIYHUX JICTAJICH.
2. KOoHTpoJb SIKOCTI 3BapHUX LIBIB Y ACTANIAX 3 METAJIYHUX CILJIABIB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B j;iama3oni
T =1600 — 20 °C mpu C = 6,2 %.
BapianTt Ne 32
1. TexHoyoriyHu# mporec 00poOKH pi3aHHIM METATIYHUX CIUIABIB.
2. TeXHOJOTIYHUHN TIPOIIeC BUTOTOBIICHHS BUPOOIB 3 IJIacTMAC.
3. Temmeparypui 3MmiHOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 6,4 %.
BapianTt Ne 33
1. TexHonoriyHUi Npouec NepepoOKH MIaCTMAC y B A3KOPIIKOMY CTaHI.
2. TexHOMOTIYHMI MPOIIEC Ta3E€PHOTO Ta TA30BOTO 3BAPIOBAHHS METATIYHUX
CIUIABIB.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  miama3oni
T =1600 — 20 °C ipu C = 6,6 %.
Bapiant Ne 34
1. TexHoyoriyHUM TIpoIiec 0OPOOKH JIeTaeld 3 MEeTaIlYHUX CIUIaBIB
Ha 1UTiQyBaIbHUX BepCTaTaX.
2. TexHonoriyHu# mpoiec 00podKa rracTMac y TBEpAOMY CTaHi.
3. Temmeparypui 3MmiHOBaHHS B CTpykTypi Fe-C B  miama3oni
T =1600— 20 °C npu C = 0,0 %.
Bapiant Ne 35
1. TexHONOTIYHUI TPOITEC 3BAPIOBAHHS Ta CKJICIOBaHHS TIACTMAC.
2. TeXHOJOTIYHUH TIPOIIeC BUTOTOBIICHHS TYMOBHUX CyMIIIIEH.
3. TemneparypHi 3MiHIOBaHHS B cTpykTypi Fe—C B  ngianma3oni
T =1600 — 20 °C ipu C = 6,67 %.
BapianTt Ne 36
1. Knacudikariiis MmeTanaopizaibHUX BEPCTaTIB.
2. TexHoNor1YHUM MpoIec 00pOOKH T'YMOBHUX BUPOOIB.
3. Temneparypui 3MmiHoBaHHS B cTpyktypi Fe-C B  miama3oni
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T =1600— 20 °C npu C =4,3 %.
IHincyMKoBHM KOHTPOJIb

1liocymxosuti Konmpob YCHIITHOCTI MPOBOJUTHCS 3 METOKO OLIIHKU PE3yJib-
TaTiB HaBYaHHS Ha 3aBepIIAJLHOMY €Talll, IPOBOAUTHLCSA Yy BUIIISAAL AudepeHIiiiio-
BaHOTO 3aJiKy a0o y ¢dopmaTi eJIeKTpOHHOI0 TecTyBaHHs y cuctemi OpenTest2,
ab0 y MMCbMOBOMY BUTJIAJII 32 BIJICYTHOCTI YMOB MPOBEJCHHS €JIEKTPOHHOIO TEC-
TyBaHHS.

Kosxen BapiaHT MMCHMOBOTO 3aBIIaHHS CKIIAJIAE€THCSA 3 TPHOX TEOPETUUHUX
MUTaHb Ta OJIHOTO MPAKTHUYHOTO 3aBJIaHHA. BUKOHAaHHS TPAKTUYHOTO 3aBIaHHS
NOBUHHO MICTUTH: GU3HAYEHHS MEMNepamypHux NnepemeopeHs 6 CmpyKmypi
cnnasy Fe—C, wo micmumos X % eyeneyro, 6 dianazoni memnepamyp 6io 1600 °C
0o 20 °C npu nesHiii genuuuHi emicmy @yeneyio y cniasi 3a diacpamoro «Fe—Cy.
Bapianm npaxmuynoeo 3a80anHsa 3a0aemuvcs 3Ha4eHHAM X ma NnpuszHaiacmovcs
3000y8auy euwyoi 08imu iHOUBIOYAIbLHO BUKIAOAYEM.

TeopeTruHe MUTAHHS OLIHIOETHCS 32 IOBHOTOIO BIMOBI/II.

Kpumepii oyiniosanns 3nans 3BO na oughepenyiiiosarnomy 3aniky (oyinroe-
mucs 6 dianazoni 6i0 0 0o 20 6anis):

18-20 GaniB — B moBHOMY 00Cs31 37100yBau BOJIOJi€ HaBYAJIBHUM MaTepia-
JIOM, TIIMOOKO Ta BCEOIYHO PO3KPUB 3MICT TEOPETHUHOIO MUTAHHS, MPABUILHO
PO3B’s3aB MPAKTUYHE 3aBJIaHHA 3 IIOBHUM JIOTPUMYBAHHSIM BUMOT J10 BUKOHAHHSI;

10-17 Gamum — mOCTaTHHO IMOBHO BOJIOJIE€ HABYAIBHUM MaTepialioM, B OC-
HOBHOMY PO3KPHTO 3MICT TEOPETHYHOTO TNuTaHHA. [IpW HamaHHI BIAMOBIAI Ha
JesIKl TMTAHHS HE BUCTAa4ya€ JOCTATHHOI TITMOWHM Ta apryMEHTallli, Mpu MbOMY €
HECYTT€BI HETOYHOCTI Ta HE3HA4YHI MOMWIKHU. [IpaBUIbHO BHpILIEHE MPaKTUYHE
3aBJIaHHS,

/-9 GaiiB — B LIUIOMY BOJIOZII€ HABYAJIIBHUM Matepiajiom, ajie 0e3 rimOoKoro
BCEOIYHOTO aHami3y, OOIPYHTYyBaHHS Ta apryMEHTaIlil, JIONMYCKarO4YW IMPH I[LOMY
OKpeMl CyTT€BI HETOYHOCTI Ta NOMWIKHU. [IpaBUIBHO BHpIIIEHI NpPaKTUYHE
3aBJIaHHS;

5-6 GaniB — He B MOBHOMY 00CsI31 BOJIOJII€ HaBYAJIbHUM MartepiagoMm. He-
JIOCTaTHBO PO3KPUTI 3MICT TEOPETUYHOTO MUTAHHS Ta MPAKTHYHUX 3aBJIaHb, JO-
MyCKalouu MPU IIbOMY CYTTEBI HETOYHOCTI. [IpakTuyHe 3aBAaHHS BHpIIIEHE Yac-
TKOBO;

1-4 Ganm — 9aCTKOBO BOJIOJII€ HABYAIBHUM MaTepiajoM, BiJIITOBiAl 3aralbHi,
JOMYIIEHO TPU IHOMY CYTTE€BI TOMWIIKH. [IpakTudHe 3aBHaHHS BHpIIICHE
YaCTKOBO;

0 OamniB — He BOJIO/IIE HABYAJIbHUM MAaTEplajioM Ta HE B 3M031 KO0 BUKJIACTH,
HE PO3YMI€ 3MICTYy TEOPETUYHOr'O MUTAHHS Ta MPAKTUYHHUX 3aBAaHb. He BupimmB
MPAKTUIHOTO 3aBIaHHS.

Axmo audepeHniioBaHui 3aIiK CKIIaIaeThesl Y (HOpMi HaJlaHHS BiATIOBIICH
Ha TECTOBI 3aBAaHHs y cuctemi OpenTest2 B Mexax OKpEMOTo 3aHSTTS, TO KOXKEH
BapiaHT TECTOBOTO KOHTPOJIIO CKIafaeThes 3 30 mutanb, CPOPMOBAHUX Y TECTOBIN
dbopwmi. Bignosiai Hagar0ThCs NMUIIXOM BUOOPY MPABUIIHHOL BIAMOBII (BiMOBIICH)
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cepell HaJJaHUX CUCTEMOIO MPOBECHHS TECTYBaHHs BaplaHTIB.

Kpumepii oyintoeanns snane 3BO npu 6ukoHanHi mecmogo2o KOHMpOo Ha
ougpepenyitiosanomy 3anixy (oyinroemocs 8 dianazoni 8io () 0o 20 banis):

orfinka My 6ajiax po3paxoBy€eThCs 32 POPMYJIIOIO

M=N/K x L, 6anis,

ae N = [0 ... K] — xiipKicTh MpaBWIBHUX BiamoBiaed y tecti, mr.; K = 30 —
KUIBKICTh TTUTaHb Yy TecTi, mT.; L = 20 — kinmbkicTh 0aniB 31 100-6anbHOI OLIHKH,
BIJIBEJICHUX Ha 3aJ1IKOBE TECTyBaHHS.

3 OKPYIJICHHSIM OTPUMAHOI0 Pe3yJIbTAaTy 10 HAaHOIMKIOr0 IIJIOr0 3HAYCHHS.

Ilepenik meopemuunux numans 01 RIO20MOBKU 00 OUepeHUiliH020 3aTIKY

1. Sxe koopnunamniitne yncio ['TIK-rparku?

a) 3;

0) 6;

B) 12.

2. Sxwmit 6a3ic I'LIK-rpaTku?

a) 14;

0) 6;

B) 4.

3. Ckinpku (a3 mMae cucTeMa BOAA-TIBOMA, KOJH TOPSA 3 BOJOK ICHYIOTH
I’ SITh IIIMATKIB JILOAY Pi3HOI (hopMu Ta po3MipiB?

a) IIICTh;

0) nBi.

4. Cucrtema CKIAQa€eTbCid 3 BEIUKOI KUJIBKOCTI N KPUCTAJIIB MIiJl pI3HOL
dbopmu Ta po3mipiB. Ak Tpeda BUSHAYUTH LIIO CUCTEMY?

a) rereporeHHa, n-gasHa, 0OJJHOKOMIIOHEHTHA;

0) roMoreHHa, OJTHOKOMIIOHEHTHA, 0JTHO(a3Ha.

5. BukopucroByro4Yu mnpaBwiio ¢a3, Tpeda BCTAHOBUTH, SK TPABHIBHO
XapaKTepu3yBaTH TEMIEPATyPHI YMOBU KpUCTaJi3allii YUCTOI peUOBUHU?

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

0) B iHTEpBaji Temneparyp, Tak sk C=1-1+1=1.

6. Onuparoyuch Ha YHUCTO JIOT1YHI BUCHOBKH, MOAYMAaWTe, MOXKIIMBI YU Hi
nporecu qudy3ii Mpyu HU3BKUX TeMIepaTypax 1 yomy?

7. SIK 3MIHIOETBCS €HEprisi KpUCTANIB MpHU 30UIbIIEHH] KUTBKOCTI (TYCTUHH)
JIUCTIOKAIII?

a) 301IBIIYETHCS;

0) 3MEHIIIYETHCSI.

8. Jlo ToukoBUX JeheKTIB KpUCTATIYHOI Oy10BU METaJIiB CIIi/ BIAHECTH:

a) KpaloB1 IHUCIIOKAIlli, TOPH;

0) BakaHCI1i, M’ By3JI0B1 Ta JIOMIIIKOBI aTOMH.

9. SIx Tpeba omiHOBaTH Ne()EKTH THUIA TUCIOKALINi 3 TOUKH 30py BIUIUBY Ha
BJIACTUBOCT1 METaIB?
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a) MOTIPIIYIOTH;

0) MOJIMIIYIOTB;

B) KAaTerOpUYHO HE MO’KHA BIANOBICTH, TOMY IO Yy pAdl BHUMNAJAKIB I
nedeKTH MOJIMUIYIOTh BJIACTUBOCTI, a B I1HIIMX BHUMNAAKaX — MOTIPIIYIOTh
BJIACTUBOCTI MaTepialiB.

10. Sxuii 1HAEHTOpP BHUKOPUCTOBYETHCS IPU BHU3HAUEHHI TBEPIOCTI 3a
meTtooM Bikkepca?

a) crajeBa KyJIbKa;

0) amMa3HU KOHYC;

B) aJiIMa3Ha Tipamijka.

11. fxa ocoOMMBICTH [iarpamMu pPO3TSATAHHS JUISI 30BCIM  KPUXKOTO
Matepiary?

a) BOHA HE Ma€ MAaKCUMYMY;

0) KOpOTIIIa;

B) BOHA Mae€ JIMLIE NPSMOJIHINHY AUISIHKY, SIKA XapaKTepU3y€e 3aJIEKHICTh
NpY>KHOT AeopMallii Bii HaNpy>KEHHS.

12. Ilpu BimOopi MaTepially 3a JOBIIHMKOM BCTAHOBJIEHO, IO YyAapHa
B’S3KICTh OJHOTrO Matepiany npopiBHoe 90 MJDx/mM2, a iHmoro - 70 MJDx/m2.
Axwuit 3 nux MaTepiaiaiB Moke OyTH OUIbII HAAIMHUM y poOOTI (Ma€ OLIBIIUN OIip
KPUXKOMY pyHHYBaHHI0)?

Q) TICPIIHM, TOMY IIIO eeeeuvvrrreeeessnrreeeesennssseeeesassnsseesessssssssseeesesssmmsseeeeessnnssseees ;

0) JIPYTHI, TOMY IO ...uuvvveeeurreeeeiureeeesreeeesenseeeeassessessssesesssseesssssssesssssesessssssenes

13. SIx Oyme 3MIHIOBATHUCh TPAHUIl MIMHOCTI GB MaTepiany 3aJeKHO Bij
BILJIMBY TIOBEPXHEBO-aKTUBHOT'O CEPEIOBUILA?

a) 30UIBIITYETHCS;

0) 3MEHILIYEThCS.

14. Un moxyMBa KpucTaiizalis ABOXKOMIIOHEHTHOIO CIUIaBy MpU CTali
TemiiepaTypi? SIKII0 «Tak», TO IPH SIKUX YMOBax?

15. B skux xoopauHaTax OyAyeThCsl aiarpama CTaHy JABOXKOMIIOHEHTHOTO
CIuiaBy?

a) TeMIeparypa-KOHIICHTpaIlis (CKIan);

0) Temneparypa-yac.

16. EBTexTnka — 1e:

a) XiMIYHa CIIOIYKa;

0) TBepAUl pO3UHUH;

B) MEXaHIYHA CyMIIl KOMIIOHEHTIB.

17. KoHCTpyKIIiifHI CIUIaBH Ha OCHOBI aJTIOMIHII0 MAlOTh Ha3BY:

a) OpoH3H;

0) aBiani;

B) TIOPATIOMIHHU.

18. 1o Take CAII?

a) CHITyMIHU;

0) KOBOYHI aJIFOMIHI€EB] CILJIaBH;

B) CII€UECHI AJIFOMIHIE€BI MTOPOILKH.

19. JIatyH1 — 11e CIIaBU MiJil, OCHOBHUM JIETYIOUUM KOMIIOHEHTOM Y SIKHX €:
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a) aJIIOMIHI;

0) 0J10BO;

B) LIMHK.

20. CnaBu SIKMX MeETajliB IIMPOKO BHUKOPHUCTOBYIOTHCS B apialii Ta
pakeToOy1yBaHH1?

a) 0JI0Ba, aJIIOMIHIIO;

0) arOMiHIIO Ta TUTAHY;

B) TUTaHy, aJTIOMIHI0, MaTHIIo.

21. Y ByrieneBux cruiaBax 3ajiza cTabuIbHOIO (pa3olo €:

a) rpadit;

0) LIEMCHTHUT.

22. Illo take nexeOyput?

a) eBTEKTUYHA CYMIIll ayCTEHITY Ta IEMEHTHUTY;

0) eBTEKTOIIHA CyMill (PEPUTY Ta LIEMEHTUTY.

23. AyCTeHIT iCHy€ IPpH HOPMaJIbHUX TeMIIepaTypax?

a) Tak;

0) Hi.

24. 3aeBTEKTOIIHI CTalll Y CBOEMY CKJIaJl MAaIOTh HACTYyIHY KOHUEHTPALIIO
BYTJICIIIO:

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

0) Big 0,8 no 2,14 % C.

25. SIxi TOMIIIKY € IIKIJJTMBUMH TIPH BUPOOHUIITBI CTAJICH?

a) MapraHelb, KpeMHIl;

0) cipka, docdop.

26. MexaHi4Hi BIaCTUBOCTI YaBYHIB 00OYMOBJICHI:

a) BMICTOM BYTJIEIIIO;

0) bopmoro, po3MipaMu Ta XapaKTepoOM pO3MNOALTYy rpadiTOBUX BKpAIUICHb;

B) JIOMIIIIKaMH.

27. Hait61s1b111 miABUIITYOTH MIITHICTh CTaJIeH HACTYIHI JIETYIOUl €JIEMEHTH:

a) mouibJieH, 6op;

0) KpeMHiii, MapraHelb Ta HIKeJb;

B) BOJIb(ppaM, XpOM, TUTaH.

28. Bkazatu ckian crani mapku 30XT'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 Biamazy meporo poay BiaOyBaroThCs (a30Bi HEPETBOPEHHS?

a) Tak;

0) Hi.

30. Sxuit Binan 3aCTOCOBYIOTh JUIsl BUPIBHIOBAHHS XIMIYHOTO CKJIAy JIUTO1
JIErOBaHOI CcTaNi?

a) BIJMAJ APYroro poay;

0) nudy3iviHuii Biama.

31. Merta rapTyBaHHS:

a) YCyHEHHS TpyO03epHUCTOT CTPYKTYPH MHICJIsl JIUTTS Ta KyBaHHS,

0) oxeprkaHHS HEPIBHOBAXKHOI CTPYKTYPH 1 MIJBUIIEHHS 32 PaXyHOK I[bOTO
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MIIIHOCTI1 Ta TBEPAOCTI CTaJIl.

32. HenoBHe rapTyBaHHsS 3aCTOCOBYIOTH JUISI 3a€BTEKTOIHHUX CTajed, IIPU
SKOMY CTaJlb HarpiBalOTh B IHTEPBAl TEMIEPATYP:

a) 800...850 °C;

0) 760...780 °C.

33. SIki criocoOu rapTyBaHHS CTajll BaM BiJIoMi?

34. CepenHpoTeMIepaTypHOMY BIJITYCKY 3A1MCHIOIOTH MpU Temmeparypi T
J71s1 OOpOOKHU JIeTaJCH:

a) 400...450 °C, nys getanei 31 CrieIiaJibHUX CTaJeH;

6) 300...450 °C, nns neranei, 1m0 MpaIfiol0Th 32 YMOB TEPTS 1 TUHAMIYHUX
HABaHTAXKEHb.

35. Ha3BiTh OCHOBHI T€XHOJIOT14HI MIPOLIECH XIMIKO-TEPMIYHOT OOPOOKH.

36. Uu HeoOx1Ha micisl LieMeHTallli TepMidHa 00poOKa BUpOOIB?

a) Tak;

0) Hi.

37. Skiit TepMiuHii 00poOIIl MiA1aI0Th BUPOOU NIEpel a30TyBaHHAM?

a) BiANAJ + rapTyBaHHS;

0) rapTyBaHHS 3 BUCOKUM BiJIITYCKOM.

38.0cHOBHI TIepeBary HITPOIIEMEHTAIlli MOPIBHIHO 3 TA30BOIO IIEMEHTAIIIETO.

39. HaBeniTe npuKiIaaAu NPUPOJHUX Ta CHHTETUYHUX MOJIMEPIB.

40. IToniMepu MOXKYTb OyTH Y:

a) amop(dHOMY CTaHi,

0) KpUCTaIIYHOMY CTaHi;

B) aMOp(pHOMY Ta KPUCTATIYHOMY CTaHi.

41. HaBeniTh NMpUKIaa¥ TEPMOILIACTHYHHX IIJIACTMAC.

42. HaBeniTh NMpuUKIaIu TEPMOPEAKTUBHUX TJIACTMAC.

43. OCHOBHUM KOMIIOHEHTOM T'YMU KpIM Kay4yyKy €:

a) Oija caxka, OKCHJI IMHKY;

0) mapadin, cTeapuHOBa KUCIIOTA,

B) CipKa.

44. MexaHi4Ha MIIHICTh Ta TEPMOCTIMKICTh CKJIa MOXYTh OyTH IiIBUIIEHI
[UIIXOM:

a) BIJIITYCKY;

0) rapTyBaHHS.

45. Ha3BiTh OCHOBHI TEXHOJIOT14YHI1 JINBApHI BIIACTUBOCTI.

46. HaiiG1npm1  MpPOJYKTUBHUM — CIOCIO  BUTOTOBJICHHS  BIIJIMBOK 3
KOJIbOPOBUX CIUIABIB 3 BUCOKOI TOYHICTIO PO3MIPIB — II€:

a) JIMTTS B MeTajeBi Gpopmu;

0) TUTTS B 000JIOHKOB1 pOopMHU;

B) JIUTTS I11JT TUCKOM.

47. Ha siKi m1icTh OCHOBHUX BHUJIIB MOAUIAIOTH MPOIech 00pOoOKU THCKOM?

48. Sxi OCHOBHI TE€XHOJIOT1i 0OPOOKH MIacTMac TUCKOM?

49. YV 4yoMy mnonsrae CyTHICTb Hpolecy pi3aHHs? 3 [KOro marepiaiy
BUTOTOBJISIFOTH Pi3alIbHUM IHCTPYMEHT?
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50. Ha3BiTh B1JOM1 BaM CIOCOOM 3BaprOBaHHH.

[Tix yac npoBeAeHHs OU(pEpPEHIIHOBAHOTO 3aiKy BHUKJIA/ay OL[IHIOE TAKOX
SKICTh Ta MIOBHOTY BUKJIQJIEHHS MaTepiany y korcnekmi nexyit 3BO.

Kpumepii oyinrosanns 3micmy xoncnexmis nexyiti 3BO (oyinoemucs 6io ()
0o 4 6anis):

4 0aay — KOHCHEKT JEKIH 3 TUCIHUILIIHU € B HassBHOCTI, IUTAaHHA JEKIIH Ta
caMOCTIHHOI po6oTH 3100yBava BUKJIAJEHI B IIOBHOMY 00Cs31, 3100yBa4 rIIMOOKO
Ta BCEOIYHO BOJIOIE MaTEPiajJoM KOHCIICKTY;

3 Oai — KOHCIIEKT JIEKIIIH 3 AUCLUIUIIHU € B HasSBHOCTI, IMTaHHS JIEKIIH Ta
camMoCTiiiHOT po6oTH 3M00yBava BUKIA/IEHI B TMOBHOMY o00cs3i, 3700yBay
JIOCTaTHhO TOBHO BOJIOJII€ MarepiajloM KOHCHIEKTy, NMpH HaJaHHI BIAMOBIAI Ha
JesKl UTaHHS 3a MaTepiaioM KOHCIEKTY HE BUCTayae JOCTAaTHHOI INIMOMHU Ta
apryMmeHTanuli;

2 0any — KOHCIEKT JISKIH 3 JUCIHUILIIHA € B HasBHOCTI, MATAHHS JSKIINA Ta
caMoCTiiiHOi poOoTH 3100yBaua BUKIIAJIEHI HE B MOBHOMY 00cs3i, 3400yBay B
L1JIOMY BOJIOJII€ MaTepiajioM KOHCHEKTY, ajie 0e3 rHOOKOro BCeOIUHOIO aHamizy,
OOIpYHTYBaHHS Ta apryMeHTallii, JOMYyCKAalo4Yu MNpU BIAMOBIIAX OKPEeMi CYTTEBI
HETOYHOCTI Ta MOMMJIKH;

1 6a;m — KOHCIEKT JIEKI[IH 3 AUCIUIUIIHU € B HAasgBHOCTI, IIMTAHHS JEKIINA Ta
caMOCTIHHOI po0OoTH 3100yBaya BUKJIAJEHI HE B TTIOBHOMY 00Cs31, 3100yBa4 HE B
MOBHOMY 00Cs31 BOJIOJII€ MaTepiajJoM KOHCIEKTY, MOMYyCKalO4Yu IMPHU BIAMOBIIAX
CYTT€B1 HETOYHOCTI Ta TTIOMIJIKHY;

0 GaiB — KOHCTIEKT JICKITIH BiICYTHIH.

Po3noain Ta HakonM4YeHHs 0aJiB, AKi OTPUMYIOTH 3100yBaYi, 32 BUAaMu
HABYAJIbHUX 3aHATH TA KOHTPOJbHUMH 32X01aAMHU 3 IMCHUILIIHH

Cymapna
v . | MaKCHMAaJIbHA
a = MaxkcuMaJIbHUH . .
= E 4 KUIBKiCTH
Buau HaBYAJBLHHUX 3aHATH R= 0as1 32 BUI Gauin
Ouna (1eHHa, BeuipHs) popMa HaBYaHHA “ 3 E HABYAJIbLHOI'0
= F o 3a BUAAMH
= 2 3aHATTA
= = HABYaJIbHUX
3aHATH
I. IToTo4YHHUI1 KOHTPOJIb
Jlexmii 4 0 0
[TpakTuyHi 3aHATTS ™ 4 2 8
TecToBHiT KOHTPOITH 2 5 10
Monyns 1 (OpenTest)*
JlaGopaTopHi 3aHATTS™ 5 4 20
MoaynbHa KOHTPOJIbHA
w P 1 19 19
pobota 1
Pa3om 3a moayan 1 57
Jlekmii 4 0 0
Monyns 2 [IpakTuuHi 3aHATTS™ 5 2 10
TecToBHii KOHTPOJIB 2 5 10
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(OpenTest)*

MopynbpHa KOHTPOJIBHA

pobota 2* 1 19 19
Pa3zom 3a moayJn 2 39
Koncnekr gekuiii 4
Pa3om 32 NOTOYHHIT KOHTPOJIb 100

I1. InauBigyaJjabHi 3aB1aHHA (HAYKOBO-/10CTi/IHE) —

I11. ITincymkoBHii KOHTPOJIb (1udepeniiiioBanuii 3amik)™* —

Pa3om 3a Bci BUM HAaBYAJIBHUX 3aHTh Ta KOHTPOJIbHI 3aX0/11 100

Hoacuenna:* 6uou HaguaIbHUX 3AHAMb MA KOHMPOIbHI 3AX00U 0151 0008'13K08020 BUKOHAHHSL.

IoniTnka BUKJIATaHHS HABYAJIbHOI 1M CHUILTIHI

1. 3BO moBuHEH Ha 3aHATTAX MPUNAMATH aKTUBHY y4acTb B OOTOBOpEHHI
HaBYAIBHUX IMUTaHb, OYTH TOMEPETHLO MiATOTOBICHUM 332 PEKOMEHIOBAHOO JIi-
TEPaTypoOI0 10 MPAKTUYHUX Ta JA0OPATOPHUX 3aHATH, SKICHO 1 CBOEYACHO BUKO-
HYBaTH BCl 3aBJIaHHS.

2. 3BO noBHHHI CyMJIIHHE BUKOHYBAaTH PO3KJaJ 3aHATh 3 HABYAJIbHOI JIUC-
uururiHg. [Ipomycku 3aHATTS 0e3 yBaKHOI NPUYMHU Ta 3aMi3HEHHS Ha 3aHATTA
HegonyctuMi (3BO, siki 3ani3HUIUCS HA 3aHATTS, /10 3aHATTS HE JOMYCKAIOTHCS).

3. be3 nmosomy HIIII HempumycTUMO KOPUCTyBaHHS MOOUIBHUM Teiedo-
HOM, IUJIAHIIETOM YH 1HIIUMH MOOUIbHUMH MPUCTPOSIMHU MiJ Yac 3aHATTA, 1 THUM
OUIBII — MM1J1 Yac CKJIaJaHHs €JIEMEHTIB MOTOYHOTO Ta IMiJICYMKOBOT'O KOHTPOJIIO.

4. 3BO mnoBHHHI YITKO BHUKOHYBAaTH BHMOTH IIOJ0 TEPMIiHIB BHUKOHAHHS
MOCTABJICHUX 3aBJIaHb, 3aXHUCTY pOOIT, JiKBimamii 3aboproBanocteii. HeBukoHnaHHs
BHUMOT IIIOJI0 TEPMiHIB 3HI)KY€E MaKCUMaIbHUI 0ai (OIiHKY) 3a 3aBaanHs Ha 30 %.

5.3BO mig yac 3acBOE€HHS Marepiaidy AWCIHIUIIHA Ha 3aHATTAX, MIiJ 4ac
CaMOCTIMHOTO BUKOHAHHS 3aBJIaHb, @ TAKOX I/l Yac CKJIAJaHHS €JIEMEHTIB MOTO-
YHOrO Ta MiJICYMKOBOIO KOHTPOJIO, MOBHHHI JOTPUMYBATUCA TOJITUKH aKa-
JNeMIYHOi JOOpOYECHOCTI, TE€HJEPHOI PIBHOCTI Ta HEAMCKPUMIHALII, a TaKOX
JOTPUMYBATUCS TPOTHEMIIEMIYHUX 3aXOIB BIJIMOBIAHO JO0 YHMHHOTO 3aKOHO-
naBcTBa. [Ipy BUKOHAaHHI 1HAMBIIYaIbHOI CAaMOCTIMHOI poOOTH J0 3aXHUCTY JO-
nyckatoTbcst MKP, siki BUKOHAHI JIUIIIE 33 BIACHUM BapiaHTOM, BHJIAHUM KOKHOMY
3100yBaveBi OKPEMO.

6. 3BO maroTh mpaBo Ji3HATUCS PO KUIbKICTh HakonuueHux Oainis y HIIII 3
HABYAIBHOI JUCHUIUIIHU a00 B €MEKTPOHHOMY >KypHall YCHINIHOCTI BiAMOBIIHOI
rpymnu (B3BOJy) Ta BECTH BIIACHUI OOJIIK ITMX OaiB.
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