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3araabHa iHgopMalis PO HABYAJIBHY JMCUMILIIHY

AHOTaAIiA HABYAJILHOI JHUCHHUILTIHA

Kypc HaBuanbHOi nucuuriing «MaTepialo3HaBCTBO Ta TEXHOJIOTIS MaTepia-
aiB» (M3TM) (BuOipkoBUM KOMIOHEHT 6 Yy OCBITHBO-IpOQECiiHIN Mporpami
(OIIT) «Oxopona nparii» (OII)) moknukaHuii 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 KOHCTpyKIiHuUX MatepianiB (KM) 3 meToro oTpumanHs
JeTanl 9¥ eJIeMEHTY KOHCTPYKINI TEXHIKA Ta CHOPSIKEHHS PATYyBaJIbHUKA SK
TOTOBOTO BHUPOOY UM HaJaHHS HOMY TIEBHUX CIIO)XMBYMX BIIACTHBOCTEH, SKi
3ajexaTh BiJ (PI3UYHUX, XIMIYHUX, MEXaHIYHUX, TEXHOJOTIYHUX Ta EKCILTY-
aTaliifHUX BIAacTUBOCTEN 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 JJIs1 3a0€3MeUeHHsT OXOPOHHM IIpalll, oc-
Kuibkd 3 KM BUTOTOBJISIIOTH JI€Talli Ta €JIEMEHTH KOHCTPYKIIN NIl BUKOHABUUX
MIPUCTPOIB BIAMOBIAHUX TEXHOJIOT1H Ta 00JIaIHaHHS.

B npuckopeHHI HayKOBO-TEXHIYHOTO MPOTPECY BAXKIMBA POJIb BIABOJUTHCS
MammHOOyAyBaHHIO. CydyacHe MalIMHOOYAYBAaHHS XapaKTepU3YeEThCsl Oe3nepepB-
HUM 3pPOCTaHHSIM HAyKOEMHOCTi, €HEProHamnpy>KeHOCTi, eKCTpEMaJTbHUMHU TMapa-
MeTpaMH (TpaHUYHI MEXaHIYHI HABAHTAXKEHHS, BUCOKI Ta HU3bKI TEMIIEpaTypH, ar-
PECUBHI CEpEeJOBMILA, BUCOKHI PIBEHb pajliallli, BAKYyM TOILIO0), TOMY B 0araTboXx
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, TIOPOIIKOBOI METAIIyprii,
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 3YCTPIHArOTHCA
(HanTBep/Il, HAAMIITHI, )KapOCTIHKI TOIIIO).

CydacHe MaTepiaJIoO3HaBCTBO Ta TEXHOJIOTIS MaTepialiiB — 1€ IUPOKa rainy3b
HAayKOBHUX 3HaHb, KOXKHA YaCTUHA SIKOI MA€ CBOIO JIIHIIO 1CTOPUYHOTO PO3BUTKY. L5
JUCUUIUIIHA 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 MPAKTUYHOTO BU3HAYEHHS (P13UKO-
MEXaHIYHUX BJIACTUBOCTEH MaTepialiB 1 CIPSIMOBAHOTO BIUIMBY Ha HUX.

JlucrumuiiHa BUCTYNa€ TEOPETUYHOIO 0a3010 ISl AUCITUIUTIH TpodeciitHOTo
CHpSMYBaHHS, K1 BUBUAIOTh MPOILECH, 1110 BiIOYBAIOTHCS Yy JETANIAX MMOXKEKHOT 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 TEXHOJIOTisI MaTepiaiiBy 3aiimae 1 cemectp, BMimye 3 kpeautu €EKTC (90 ro-
JIMH) Ta 3JIACHIOETBCA Y 3 cemecTpi, ToOTO Ha 2 Kypcl MIATOTOBKH, MICTUTH 6
TOAUHKM ayAUTOpHHUX (3 3aHATTS) Ta 84 TOAMHU CaMOCTIHHOI POOOTH, 3 SIKUX 2
roguau (1 3aHATTSA) — Jekiii, 2 roauHu (1 3aHATTSA) — NPaKTUYHI 3aHATTA, Ta 2
rogud (1 3aHsATTS) — JMabopaTopHi poOOTH, mepeadadae MiATOTOBKY 1 3aXHCT 2
MOAYJbHUX  KOHTpoiapHHX  poOit  (MKP), 3aBepimiyetbcss — cKiIagaHHSAM
nrdepeHIiiioBaHoOro 3aiKy.

Indopmanisa npo HAYKOBO-NeAATOTIYHHUX NPALIBHUKIB

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

KonrakTtha M. XapkiB, Byl YepnumeBcrka, 94, kabiner Ne 604. PoGounit
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€HHHMX O0’€KTIB Ha HABKOJIUIIHE
CEPEIOBHIIIE;

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

[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 PO3KJIATy Y OYHOMY, JUCTAHIIHHOMY YU 3MilIaHoMy (opmari.
EnexTpoHHMii BapilaHT pO3KJIaaAy PO3MIIIYEThCS HA CalTi YHIBEPCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynbramii 3 HaBYaIbHOI TUCIUILTIHA TTPOBOASTHCS BIPOJIOBK 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 JUCIUILIIHHA

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

Onuc HABYAJIBLHOIL JUCHUILTIHNA

HaiiMenyBaHHs ®opma 3100yTTH OCBITH
NMOKa3HHUKIB 3a04yHa (IUCTaHIiliiHA)
Craryc aucuuniinm BUOIpKOBa
Pik miaroroBxku 2-i
CemecTp 3-i
OO0csr IMCHMILIIHU:
- B kpenurtax EKTC 3
- KUIBKICTh MOJYTIiB 2
- 3arajibHa KUIBKICTh TONH 90
- JIeKIIi1 (ToauH) 2
- IPAKTUYHI 3aHATTS (TOJHH) 2
- CeMIHapChKi 3aHATTS (TOIMH) —
- 1abopaTopHi 3aHATTS (TOAMH) 2
- KypCcoBHii IPoeKT (poboTa) (rouH)
- 1HIIT BUM 3aHATH (TOJIH) -
- caMocTiitHa po0OoTa (ToHH) 84
- IHIMBITyaJibHi 3aBJIaHHS (HAYKOBO-IOCIiTHE)
(ronun) -
- MJICYMKOBHM KOHTPOJIb audepeHiiioBaHuN 3aiK

IlepenymoBH 1Jisi BUBYEHHSA IUCHMILTIHH

Panime marote Oytu BuBYeHi auctuiniiau: OK 09 «Ximis», OK 07 «Bwurmia
MmaTematnkay, OK 08 «Di3ukay.

JIns BUBYEHHS NHMCIUIUIIHA HEOOXITHI HACTYIHI pe3yJbTaTH HaBUYaHHS:
3aCTOCOBYBaTH HEOOXIAHI MJisi 3MIMCHEHHs mpodeciiHOl AISUTbHOCTI 3HAHHS
MPUPOJTHUYNX HAYK.

Pe3yibTaTH HABYAHHS TA KOMIIETEHTHOCTI 3 AMCHUILIIHA

BiamoBinHo 10 ocBiTHBRO-TIpOdeciitHol mporpamu « TeXHOTeHHO-EKOIOTYHa
Oesneka» BuBUeHHs HaBuanbHOi muciuiurian BK 01 «Martepiano3naBcTBo Ta
TEXHOJIOT1sI MaTepialliBy MOBUHHO 3a0€3MEUNTH:

— JIOCSITHEHHs 3/100yBayaMH BHILO] OCBITH TAKUX PE3yJIbTaTIB HABYAHHSI:

IIporpamMHi pe3yJibTaTH HABYAHHA ITPH
JInist BUGIpKOBUX HaBUAIBHUX TUCHHMIUTIH HE BKa3ylOThCS
JAucumumtiHapHi pe3yJibTaTH HABYAHHS AOpeBiaTypa
Po3ymitu OynoBy MeTaneBUX, HEMETAIEBUX, KOMIIO3ULIIHHIX MaTepiajiB JIPH 01
Ta 0OMpaTH METOAM JOCITIKSHHS X BIACTUBOCTEH
3HaTH METOAM BUPOOHUIITBA KOHCTPYKIIMHHMX MaTepialliB Ta METOJH iX JIPH 02
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00pOOKHM — TEPMIYHOI, XIMIKO-TEPMIYHO1, MEXaHIYHOT

KBamigikoBano oOupaTi Marepiaiu Ui 1eTajueil MokKeKHOi Ta aBapiitHO- JIPH 03
PATYBAIBHOI TEXHIKHM, €JIEMEHTIB KOHCTPYKIIIH MalluH 1 CIOpYH SK
MOTEHIIHHO HeOe3MeyHNX 00’ EKTIB

— ¢opMyBaHHs y 3100yBayiB BUIIOi OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

IIporpamui koMneTeHTHOCTI (3araJjibHi Ta npodeciiini) 3K, IIK
Jlist BUGIpKOBUX HaBUAIBHUX TUCHHUIUTIH HE BKA3yIOThCS
OuikyBaHi KOMIIETEHTHOCTI 3 JUCHHUILIIHH aOpesiaTypa
31aTHICTh 3a0€e3MeuyBaTH AKICTh MaTepialiB Ta BUPOOIB K01
3naTHICTh €(EKTUBHO BHKOPHUCTOBYBAaTH TEXHIUHY JIITEpaTypy Ta iHIII K02
Joxepena iHdopmartii B raimy3i MaTepialo3HaBCTBA
31aTHICTh  3aCTOCOBYBaTH HAaBHYKM poOOTH 3  BHIPOOYBAIbHUM K03

YCTATKYBAHHAM JJIA BI/IpiH_IeHHH MaTepiaJ'IO?»HaBLII/IX 3aBJ1aHb

IIporpama HaBYAJIBHOI IMCUUILIIHA
Temu nasuanvHoi oucyuniinu.

MOAYJIb Ne 1 «KoHcTpykuiiiHI MaTepiajn Ta 3aroriBejibHe BHPOO-
HHUITBO)

Tema 1.1. Knacugikanis Ta BJIACTHBOCTI KOHCTPYKUIHHHUX MAaTepLIiB
Metanu Ta HeMeTanH, KpHUCTaliuHi Ta amopdHi Tuia. ATOMHO-KpPUCTaTidyHA
cTpykTypa. Haito1ab111 po3NnOBCIOKEH] TUIT KPUCTATIYHUX IPATOK, iX OCHOBHI Ma-
pamerpu. CTpyKTypa peallbHUX KpUCTaJIB, AEPEKTH KPUCTAIIYHOI CTPYKTYPH.
AHI30Tpomisl Ta 130Tpomisi MeTaiB 1 HeMmeTamB. llepekpucranizanis y TBEpAOMY
ctaHi. SBuie nommopdizmy. Hanpyxxenns ta nedopmarnii. MexaH14H1 il TEXHOIO-
T1YHI BJIACTUBOCTI KOHCTPYKLIMHUX MaTepianiB. Bu3HaueHHA MeXaHIYHHMX BJIAacTH-
BOCTEH METalIYHHUX CIUIABIB MPU CTATUYHOMY, TWHAMIYHOMY Ta 3HAKO3MIHHOMY
HaBaHTaKEHHI. TBepIiCTh METaNIB Ta CIUIaBiB. BiacTUBOCTI MeTaleBUX maTepia-
JIB, K1 BU3HAYAIOTh JIOBFOBIYHICTH JeTasieil BUPOOy Ta 3acCO0M iXHROTO BU3HAYCH-
g1, ngaxu maBuIeHHsT MIIHOCTI JeTajded MamuH 1 MexaHi3MmiB. OCHOBHI BUIN
KOHCTPYKIIIWHUX MaTepiajiiB, 10 3aCTOCOBYIOTHCS B TIOXKEXKHIM Ta aBapiitHO-PATY-
BaJIbHINA TEXHIIII.

Tema 1.2. Teopis cniaBiB

Kpucramnizaiiist MeTaiB 3 piIKOTO arperaTHoro CTaHy J10 TBepaoro. TepmivHi
KpUB1 HarpiBaHHs 1 OXOJIOPKEHHS NpPH KpHUCTali3anli yucTux mertaniB. OCHOBHI
MOHATTS: CUCTEMa, CIulaB, ¢aza, KomnoHeHT. [IpaBuno ¢a3. Cnocobu oTpuMaHHs
CIUIaBIB THITIB TBEPJOr0 PO3UHMHY, XIMIYHOTO 3'€IHAHHS, MEXaHIYHOI cymimi. [Ipa-
BUJIa NMOOY/IOBM JllarpaM CTaHy JBOKOMIOHEHTHUX cIiuiaBiB. Jliarpamu ctany I, II,
III ta IV TumiB. YTBOpEeHHS MEXaHIYHOI CyMIllll KPUCTAIIIB — €BTEKTUKHU. Y TBOPEH-
HSl TBEpAUX po3unHiB. OOMex)eHa PO3UMHHICTh KOMIIOHEHTIB y TBEPJAOMY CTaHi 3
€BTEKTHKOIO. Y TBOPEHHS XIMIYHOTO 3’€HAHHS. 3B'I30K MK CTPYKTYPOIO 1 BJac-
TUBOCTSIMH KOHCTPYKIIIMHUX MaTepiaiB.

Tema 1.3. liarpama crany cniasiB Fe—-C

3amizoByrieneni criaBu. YopHi 1 kobopoBi Metanu. [lomimopdizm 3aiisa,
TEpPMiYH1 KpUBI HArpiBy Ta OXOJIO/PKEHHSI YMCTOTO 3aj1i3a, HOr0 KPUTHUYHI TOUYKH.
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Hiarpama crany 3amizo — Byrienb (Fe—C). KommnonenTu, ¢ga3u Ta CTpyKTypH, IO
CKJIaJIal0Th 1110 cucteMy. Jliarpama cTaHy 3aii3o — LEMEHTUT. BIUIMB KiTbKOCTI
BYIJICITIO 1 TOCTIMHUX JIOMIIIOK Ha BJIACTUBOCTI cTaji. Kpucramisaiiis 3a1i30Byrie-
IIEBUX CILIaBiB (CTajeil Ta yaByHIB). Bu3HaueHHs iXHBOI CTPYKTYpH IPH Pi3HOMa-
HITHHX TeMIIepaTypax 1 CTaJuX 3HAYCHHSAX BMICTy Byrueto. Jliarpama ctany 3aii-
30 — rpadiT. 3MillleHa KpucTasi3aiis.

Tema 1.4. Knacudikauia i mapkyBaHHsI cTajeil Ta yaByHiB. KoibopoBi
MeTasu i civiapu. HemeraneBi KOHCTpyKUiiiHI MaTepiajan

JleroBani Ta Byrienesi ctam. Knacudikaris craneit. Kimacudikaris ta map-
KyBaHHS ByrjeneBux ctained. KoHcTpykiiiitHi cTani 3BUYaiHOIT SIKOCTI Ta SIKICHI.
[HCTpyMEHTaBHI CTalll SIKICHI Ta BUCOKOSIKICHI. BIUIMB BMICTY JIETyI0UUX €JI€MEH-
TiB HAa MEXI1 1CHYBaHHsI TTOJIIMOPGHUX (HOPM 3ajli3a Ta PIBHOBAXHY CTPYKTYPY CTa-
7i. ®a3u, Mo yTBOPATHCS HUMH 3 3aJ1i30M Ta ByTJelneM. JliarpaMu cTany 3aj1i30-je-
ryrounit eneMenT. Knacudikairis 1 MapKyBaHHs JieroBaHUX cTayneil. KoHcTpykiniiini
Ta IHCTPYMEHTaJbHI JieroBaHi ctaii. JleroBaHi ctam 3 0coOIMBUMHU (Hi3UKO-XIMIY-
HUMU BJIACTUBOCTIMU. ByiBenbHI cTa A ciopy 1 OyniBelb. ApMatypHi cTaii
JUISL HEHANIPY)KEHUX Ta TOMEPeHhO HANPYXKEHUX 3al1300€TOHHUX KOHCTPYKIIIH.
JIpoToBa xoJ0AHOTATHYTA apMarypa. Kinacudikariis Ta mapkyBaHHs yaByHiB. Bia-
CTUBOCTI Ta MpPU3HAYEHHS O170T0, CIpOro, KOBKOTO 1 BHCOKOMIIIHOTO YaBYHY.
CrtpykTypa pizHuX BUJiB 4aByHY. CIJIaBU KOJIBOPOBUX METaNiB. AJIOMIHIN 1 HOTO
criaBu. Kimacudikaiiis 1 MapKyBaHHS CIUIaBiB antoMiHil0. OCOOIMBOCTI TEPMIYHOI
00OpoOKM anroMiHI€EBUX CIUIaBiB. Minp Ta 1i craBu. Knacudikaiis 1 MapKyBaHHS
cruiaBiB Migl. OcoOauBOCTI TepMiyHOi 00poOKHM MigHUX cruiaBiB. Knacudikaris 1
MapKyBaHHs ciuiaBiB TuTaHy. Kiacudikariis 1 MapkyBaHHs cruiaBiB marHito. I1ig-
IIUMITHUKOBI CIUIaBU Ta Marepianu. HemeraniuHi KOHCTpYKIiKHI Matepianu. Kia-
cudikailisi, CTpyKTypa 1 BIACTUBOCTI HEMETATIYHUX KOHCTPYKI[IHHUX MaTepiaiib.
TunoBi TEPMOIJIACTUYHI Ta TEPMOpPEaKTUBHI Matepianu. ['ymoBi marepianu. By-
kanizaiis. ['ymoBi Bupo6u. Ckiio. JlepeBuHa.

MoayiabHa KoHTpoJibHA podora Ne 1l «KoHcTpykumiiiHi mMartepiaaum Ta
3aroriBeJibHe BUPOOHUIITBOY

MOAYJIb Ne 2 «Tepmiuna Ta MmexaHidyHa 00po0ka mMaTepiaJis, ciocoou
OTPUMAHHS He PO3HIMHUX 3’ €JHAHb»

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

OcHoBu Teopii TepmiuHOi 00poOku crani. CyTHICTH TEpMIYHOI OOpPOOKH.
®da30B1 NMEPETBOPEHHSI CTAJIl MIPU HArpIBl Ta OXOJOMKEHHI. 3pOCTaHHS 3€pHa ayc-
TEHITy MPHW HArpPiBi Ta BIUIUB pO3Mipy 3€pHA Ha MEXaHiuHi BIacTUBOCTI ctaii. [le-
pekpucTamizamisi 1 pekpucramisaiis crami. [lepeTBopeHHS MepeoX0I0IKEHOTO
aycrenity. Jliarpama i3oTepmiudoro posmnanay aycteHity (C-miarpama). MexaHiuHi
BJIACTUBOCTI MPOJYKTIB 1 OCOOJHMBOCTI mepediry MepiaiTHOT0, MApTEeHCUTHOTO Ta
MIPOMIXKHOTO TIEpETBOPEHHS. MapTEeHCUT HOTro CTPyKTypa 1 BiactuBocTi. [leperBo-
PEHHsI ayCTEHITY NMpu 0e3yMUHHOMY MOMIPHOMY OXOJIO/KeHH1. BrimuB BMmicTY Je-
T'YIOUUX €JIEMEHTIB Ha 3pOCTAaHHS 3€pHa ayCTEHITY, Ha Mepeodir 130TepMIYHOrO po3-
najy ayCTEeHITY 1 MapTEHCUTHOTO NEepeTBOpeHHsA. KpuTuiyHa MIBUIKICTH OXOJIOA-
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JKEHHs cTami. YMHHUKY, 10 BIUTMBAIOTH HA Hel. TexHoyoris TepMidHOT 00poOKH
ctani. Knacudikariis BUTIAIiB TepMidHOT 00poOKHU cTasi. TeXHONIOrYHUN MpoIec
BiAnany craii. TeXHOJOTIYHMM Tpoliec HopMaizamii craii. TeXHOIOrYHUM Tpo-
nec rapryBaHHs ctaii. Criocobu 1 obiagHaHHs aia rapTyBaHHs. [edextu micis
rapryBaHHs Ta iX ycyHeHHs. [loBepxHeBe raptyBaHHs. TeXHOJIOTIUHUN TpoLEC
BiJIITycKy cTaii. OcoOIMBOCTI TepMIYHOI OOPOOKH JIErOBaHOi CTaji Ta yaByHiB. Xi-
MIKO-TepMidHa 00poOKa 3a1130BYIJICIIEBUX CILIaBiB. [[eMeHTarlis, a3oTyBaHH, 11ia-
HYBaHHs cTaii. BracTuBoCTI cTaii 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 KOPO3IE0
CTaJiel Ta YaBYyHIB.

Tema 2.2. BunuiaBka MeTaJiB Ta TUBapHe BUPOOHUITBO

[Tipomeranypria 3amiza 1 foro crutaBiB. Buan 1 popoBuia 3ami3HOi pyau.
Buau 1 pomoBuinia kam’ssHOro BYTiUIs JyuIsl BUIUIaBKM 4yaByHy. IlluxTta 1 ¢urocw.
[TinroroBKa KOMIIOHEHTIB IIMXTH J0 TUIaBKU. BoruetpuBki marepianu. JlomeHHUM
poliec BUIUIABKU YaByHY. JloMeHHa midy. MapTeHIBChbKUI ITPOLieC BUTUIABKH CTAJIl.
MapteniBcbka miu. beccemepiBcbkuil mporiec BuIUIaBKU ctaii. KoHBepTopHUi
npoliec BUILIaBKU ctaii. KucHeBi koHBepTopu. EnexTpoTepmiunmii mpoiiec BHII-
JaBKU ctaii. EnexkTpuuHi QyroBi, IHIAYKIIHHI Ta IyIJIeKC IIaBUiIbHI nedi. ['iapo-
MeTanyprisi. EnekTpornuiakoBuil 1 BaKyyMHO-IyTOBHi nieperiaB craji. XiMiuHe pa-
¢inyBanHs ctani. CnocoOM BUTOTOBJIEHHS JIMBAPHUX JETaNlel Ta iXHA Kiacudika-
1ig. BUrotoBieHHs BIAJIMBOK Y MiaHux (hopmax. BUroroBiaeHHs BiIJIMBOK y 000-
JOHKOBI1 (popmu. BUTOTOBNIEHHS BIVIMBOK MO MOJIEINSX, 1110 BUIUIABISAIOTHCA. Buro-
TOBJICHHSI BIJUIMBOK Yy KOK1JIb. BUTOTOBJIEHHS BIJIMBOK TiJ TUCKOM. BinlieHTpoBe
BUTOTOBJICHHS BIVIMBOK. be3ynmuHHe BUTOTOBIICHHS BiIJIMBOK. BUTOTOBICHHS He-
Tajgeil 3 O110ro, ciporo, BUCOKOMIIIHOTO Ta KOBKOTo 4aByHYy. OcoOJMBOCTI MeTa-
JTyprii KOIbOopoBUX MeTaliB. JIuBapHi gedekTr Ta 3aco0u X BUMPABIICHHS.

Tema 2.3. OcHOBM TeXHOJIOTii MeXaHIYHOI 00POOKM THCKOM KOHCTPYK-
uiiiHux MarepiajaiB. OTpUMaHHA HEPO3HIMHUX 3’€IHAHD

®i3UYHI OCHOBU MEPETBOPEHb Y METAJIEBHX CIUIaBaX MPHU iX TIACTHYHOMY
nedbopmyBanHl. BrumB Ttemmepartypu HarpiBaHHs TakKUX MaTepialliB Ha mepedir
nporiecy miactTuaHoro aehopmyBanHs. Knacudikaris crmoco6iB 00poOku MeTasiB
tuckoM. [Ipokatka. [IpecyBanus. Bomouinns. Koska. llltamnyBanns. O6nagHanss
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,
3BaploBaHHA y aTMocdepl 3aXUCHUX TrasiB, Jla3epHe, TEPMITHE 1 Ta30BE 3BapIOBaH-
Hs. TepMomexaHiyHEe Ta MeXaHiuHe 3BapioBaHHA. KOHTakTHE Ta XOJOIHE 3Bapro-
BaHHs. OcOOIMBOCTI 3BapIOBaHHs BYTJICLIEBUX, JIETOBAaHUX CTayel Ta 4yaByHiB. Oc-
OOJMBOCTI 3BapIOBaHHS CILJIaBIB AJIFOMIHI0, Mijli, TUTany. OOnagHaHHS TSI 3BapIO-
BaHHs MartepianiB. [laiika meraniB 1 crutaBiB. [Ipumoi. CyTHICTB 1 cxema mpoiiecy,
3acobu maiiku. Kontpois sikocti. O6nanHanss i naiku matepianiB. CkieioBaH-
HSI KOHCTpYKIiitHUX MaTtepiams. Kiei. MetaneBi nmopomiku i cmocoou BUpOOHUIIT-
Ba BUPOOIB 3 HuX. DopMyBaHHS MeTajaeBUX MOpOMiKiB. CIiKaHHS MOPOITKOBHUX
dbopmoBok. O6macTi 3acToCyBaHHS BUPOOIB 3 METAIEBUX IMOPOIIIKIB.
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Tema 2.4. OcHOBH TeXHOJIOTii MeXaHi4YHOI 00POOKHU pi3aHHAM KOHCTPYK-
HidHMX MaTepiaJjiB

di3uK0-MexXaHIYHI OCHOBU OOpPOOKHM MeETaliB pizaHHSIM. Pexxumu pi3aHHS.
Bunu cTpyXKu Ta cuiaM pizaHHs. 3HOCOCTIMKICTh p13aJIbHOTO 1HCTpyMeHTy. Mera-
nopi3anbHi BepctaTu. Knacudikaris. [IpuBoau ta nmepegadi, Mo 3aCTOCOBYIOTBCS Y
BepcTarax. MexaHizmu BepcTariB. O0poOKa JeTaneil Ha TOKapHUX Bepcrarax. Tu-
MM TOKapHUX BepcTatiB. Buau pisimiB. ['eomeTpist pi3iiB. IHCTpyMeHTaIbHI MaTepi-
anmu. OOpoOKa jaetanell Ha CBEpPUIMJIBHUX Ta PO3TOYYBAJIbHUX BepcTaTax. Tumu
CBEPUNIMIILHUX Ta PO3TOUYBAJIBHUX BEPCTATiB. BUIM KIHIIEBOTO pi3aJIbHOTO 1H-
cTtpyMeHTy. ['eomeTpis cmipansHOTO cBepaiia. OOpobOka aeraneit Ha CTPYTalbHUX,
JTOBOQIBHUX Ta MPOTSHKHUX BepcTaTax. TWMH CTPYTabHHUX, MTOBOATBHUX Ta TPO-
TSOKHUX BepcTaTiB. [HCTpyMeHTH mia cTpyraHHs 1 goBOanHs. OOpoOka nmerani Ha
bpesepyBanbHUX BepcTaTax. Tumm ¢pesepyBaibHUX BepcTariB. Buan i reometpis
bpe3. O6poOka neraneit 3y04acTuX KoJiic Ha 3yOOpi3HUX BepcTaTax. Tumm 3y00-
pi3HUX BepcTaTiB. Bumu 3ybopizanbHOro iHCTpyMeHTy. OCHOBHI BY3JIM Ta PYyXH.
OOpobOka neraneit Ha nuTiQyBabHUX Bepcratax. Buaum aOpa3suBHUX Marepialis.
®opmu abpa3zuBHUX 1HCTpyMeHTIB. Tunu numidysansHux Bepcratis. midyBanbHi
Kpyru. 3HOIITYBaHHS Ta MpaBKa NUTiyBaIbHUX KPYTiB.

MoayJjabHa KOHTPOJbHA podoTa Ne 2 «Tepmiuna Ta MexaHiuHa 00poOKa
MarepiaJiB, ClI0CO0M OTPMMAHHSA He PO3HIMHHX 3’ €THAHDB)

Po3mongin jaucnumiinm y roamHax 3a  (opmMaMu  Oprasizamii
OCBITHBLOTO npouecy Ta BUuiaMu HaB4IaJbHHUX 3aHATD
3aouna (nucranuniiina) gopma
KinekicTs rognn
Ha3Bu monyJis - Y ToMy Tent —
i rem JeKUil | MNpakTU4HiI | JabopaTopHi | caMOCTiiiHa | MoJyJbHa
yYCBOTO (cemiHapChK1) 3aHATTS poboTta KOHTpPOJIbHA
3aHATTSI (1HII BN pobota
3aHATD)
2-1i pik, 4-ii cemecTp
Mopyas 1
Tema 1.1.
Kuaacugikaunis
Ta BJACTHBOCTI 14 2 0 0 8 4
KOHCTPYKUIHHUX
MarTepijiiB
Tema 1.2. Teopm 10 0 2 0 4 4
cIjIaBiB
Tema 1.3. 14 0 0 2 8 4




Hiarpama crany
cruiaBiB Fe-C

Tema 1.4.
Kaacugikaunis i
MapKyBaHHA
crajied Ta
YaBYHIB.
Koaboposi
MeTaJH i
CILIABH.
Hemerasesi
KOHCTPYKUiiHI
Marepiajan

12

10

Pa3om 3a
MoayJiem 1

50

2

30

14

2-i pik, 4-i cemecTp

Moayas 2

Tema 2.1.
Tepmiuna i
TepMoO-XiMiuHa
00polOka
MeTaJiYHUX
CILIABIB.
Kopo3sisa meranis

10

Tema 2.2.
BuniaBka
MeTaJiB Ta

JIUBapHe

BUPOOHUIITBO

10

Tema 2.3.
OcHoBn
TEXHOJIOTil
MeXaHIYHOL
00poOKH THCKOM
KOHCTPYKIIMHUX
maTrepiaJis.
OtpumanHusn
HEPO3HIMHHUX
3’€HAHb

10

Tema 2.4.
OcHoBn
TEXHOJIOTil
MeXaHIYHOL
00poOKM
Pi3aHHSM KOHC-
TPYKIiHHUX
MarTepiaJiB

10

Pa3om 3a
MOIyJIeM 2

40

20

16

Paszom

90

50

30




Temu NPAKTHYHHUX 3AHATD

Ne Ha3gpa Temu KiiabkicTb

3/m 3aouna (nucranuiiina) gopma TOJMH

1. | Tema 1.2. Teopis cruiaBiB. 2
Pa3zom 2

Temu 1a00paTOpPHUX 3aHATH

Ne Ha3Ba Temu KinbkicTh
3/n 3aouyna (nucranuiiina) popma HaB4YaHHS rOANH
3 | Tema 1.3. JlochimykeHHs CTPYKTYpH CTaJli Ta YaByHa 2
Pazom 2

Temu ceminapcbkux 3aHsaTh. He nependaueHo HaBYAbHUM IJIAHOM.

OpieHTOBHA TEMATHUKA iHAMBILyaJIbHUX 3aBIAHD

BianoBinHo 10 po60YOTr0 HaBUAJIBLHOTO IIaHY MepeadauyeHo 0CoOIUBUA BU/
1HJIUBITyaJIbHOTO 3aBJaHHS — BUKOHAHHS MOJYJBHUX KOHTPOJIBHUX POOIT:

— Monaynb Ne 1 «KoHcTpykiliiiHi MaTepiaiu Ta 3aroTiBeJibHE BUPOOHUIITBOY,

—Monynp Ne 2 «Tepmiuna Ta MexaHiuHa oOpoOka MmaTepiaiiB, CIOCOOU
OTPUMAaHHS HE PO3HIMHUX 3’ €THAHDBY.

OuiHIOBaHHS OCBITHIX J0CATHEHDb 3100yBa4iB BUIIOI OCBITH

3aco0u oniHIOBaHHA

3acobu oyiniosanus ma Memoou 0eMOHCMPY8AHHS Pe3)IbMAamie Ha84UaH s

— IU(EpEeHIINHUN 3K MPOBOJUTHCS IUIAXOM TECTYBaHHS Y CHCTEMI
oHnaitH-tectyBaHHs OpenTest2 yn y nuchbMOBOMY BHUTJISIL;

— BUKOHAHHS Ta 3aXUCT 2 MOJIyJIbHUX KOHTPOJIBHUX POOIT.

OuiHroBaHHS PiBHA OCBITHIX AocArHeHb 3BO 3a OCBITHIMH KOMITOHEHTaMH,
3nidcHIOETHCs 3a 100-0anpHO0 1IKanoro, mo BuKoprctoByeThess B HYL3 Ykpainu
3 TMEpPEeBEJIEHHSM B OIIIHKY 3a pedTuHroBor mkanoww — €KTC Tta B 4-6anbHy
HIKaIy.

VY pasi Boajoro ckiagaHHs IudepeHIiiioBaHOTO 3ajiKy, JAOMYCK Ha SKUI
MOkJMBUH 3a oTpuMaHHs 3BO noBHoro Habopy (opMabHUX O3HAK — BUKOHAHHS
1 3axuct MKP Nel 1 MKP Ne2, Jlp Nel y BIIOMICTh CKJIaJaHHS
nudepeHIIioBaHOTO 3Ky, KypHaI 00JIIKY YCIIIIHOCTI Ta BIJIB1yBaHOCTI TPYIU
(B3BOJY), 1HIMBIAyaJIbHUMN TUIaH (3ATIKOBY KHUXKKY), €JICKTPOHHY 0a3y JaHUX Yy
€IEBO Ta BuIHKCKY A0 AOKYMEHTY PO BHUILY OCBITY JEpPXKABHOIO 3pa3ka
BUCTAaBJISIETLCS BIAMOBIIHA OIIHKA.

Tadauus BiANOBIAHOCTI pe3yJbTATIB OLiHIOBAHHS 3HAHb 3 HABYAJbHOL
AUCHUILIIHU 32 PI3BHUMU HIKAJIAMHU

3a 100-6a1bHOI0 IKAJIOI0,
110 BUKOPUCTOBY€EThCS
B HYII3 Ykpainu

3a peiiTUHIOBOIO

mxajor (EKTC) 3a 4-621bHOI0 K200
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90-100 A BIZIMIHHO
80-89 B
6579 C Aobpe
55-64 D )
5054 E 3a0BIJIBHO
3549 FX .
034 F HE3a10BIJIBHO

Kpurepii oniHroBaHHA

Dopmu nomoyHo20 ma NiOCyMKO8020 KOHMPOIIO
[ToTounuit KOHTPOJIb IPOBOIUTHCS Y (popMi:

— ()pOHTAILHOTO Ta IHIUBIYaTbHOTO OMUTYBAHHS,
— BUKOHAHHSI MIUCbMOBUX 3aB/IaHb,

— BUKOHAHHS TAOOPaTOpHUX pOOIT,

— TecTyBaHHS B cucteMi OpenTest2.

Bukxonanusi MoOynbHux KOHMPONbHUX poOim € CKIAIOBOI0 TOTOYHOTO
KOHTPOJIIO 1 311MCHIOETHCS NUISIXOM CaMOCTIHHOTO BUKOHAHHS MMCbMOBOI poOOTH
Ta TEPEeBIPAETHCSA TiJ] Yac MPOBEJEHHS OCTAHHBOTO MPAKTHUYHOIO 3aHATTS 3a
BIJIMOBITHAM MOJYJIEM JUCIMIUIIHM B MEXKax OKPEMOIro MPaKTUYHOTO 3aHSTTH.
Koxxen BapianT 060x MKP cknanaerbes 3 3 iHAUBIAyalbHUX 3aBAaHb-TIUTAHb, SKI
HOCSATH pedepaTUBHHMM XapakTep. BiamoBial Ha MUTaHHS MOBHUHHI CKIIQIaTHUCS 3
YiTKO C(OPMYJIHLOBAHOTO 3aBJaHHS, OMKCY PIIICHHS, HAsSBHOCTI rpadidHOro ma-
Tepiany, Tabmuib 1 Gopmyn (3a HEOOXIAHOCTI), OOTPYHTOBAHOTO, 3MICTOBHOTO
BUCHOBKY. TeopetnuHa miarotroBka 3BO 3a TeMOO MOAYJS OILIHIOETHCS Y XOi
yCcHOro 3axucTy pe3ynbrariB MKP 3a noBHOTOO BiAMOBIAL.

Kpumepii oyinrosanns 3nans 3000y6auis npu suxkonanni MKP (oyintoemubcs
6 dianasoni 6i0 0 0o 30 banis):

25-30 Ganmu — mpaBWIIPHO BUKOHAHI BCi 3aBJaHHS 3 JOTPUMYBaHHSM BCIX
BHUMOT JI0 BUKOHAHHSI,

15-24 ©GaniB — mnpaBUIBbHO BUKOHAHI BCl 3aBIaHHS, aje HEIOCTaTHE
OOTpyHTYBaHHS BIATIOBII, MONMYIIEHI HE3HAYHI T'paMaTHUYHI YW CTHIIICTHYHI I10-
MUJIKH;

1-14 GaiB — 3aBAaHHSA BUKOHAHI YaCTKOBO;

0 GamiB — BIAMOBIAb BIACYTHS, 3aBJaHHSI HE BUKOHAHE.

Crpok naganus Ha nepeBipky MKP Ne 1 ta MKP Ne 2 — nepimwmit nens cecii.

Ilepenik 3a60ans 01sa eukonanua MKP Ne ]
«Koncmpykuiiini mamepianu ma 3azomigenbHe 6UpPOOHUUMBON:

Bapiant Ne 1

1. Meroau nociipkeHHs OyJJ0BM METAJIIB Ta iX CIUIABIB.

2. CTpyKTypa Ta BIACTUBOCTI IEMEHTUTY.

3. TexHOJIOT1YHUM MPOIIEC BUIIJIABKU YaBYHY.
BapianTt Ne 2

1. MexaHi4HI BJIACTUBOCTI METAJIIB Ta iX CIUIABIB.
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N

. [TligmmMmHIKOBI CIIJIaBY Ta MaTEPialIu.
3. TexHOJIOT1YHUM MPOIIeC BUILIABKHU CTal.
Bapianr Ne 3
. MeTonu nociiKeHHsl BIaCTUBOCTEN MeTalliB Ta iX CIUIaBiB.
. BmactuBoCTI 1 MapKyBaHHS JTIOPATFOMIHIFO.
3. TexHOJIOTTYHUM MPOIEeC BUILIABKH CIUIABIB AJIFOMIHIIO.
Bapiant Ne 4
. Bunu Mi>kaToMHUX 3B’ SI3KIB B TBEPJIUX TLJIAX.
. Cipi TexHI4HI YaBYHH, CTPYKTYpa, chepH 3aCTOCYBaHHS.
3. TexHonoriyHuil nmpoiiec BUIJIABKUA MiJi Ta ii CIUIaBiB.
BapianT Ne 5
. XiIMi4HI BIJACTUBOCTI METaJIB Ta IX CILJIaBiB.
. 3aco0u OTpUMaHHS TBOXKOMIIOHCHTHHX CIIJIaBiB.
3. lomennuii npouiec. bynosa 1oMeHHOI meui.
Bapiant Ne 6
. MeTtoau BU3HaYeHHS TBEPAOCTI METAIB Ta iX CIIJIaBiB.
. CTpyKTypa Ta BJaCTUBOCTI ayCTEHITY.
3. MapteniBcbkuit potiec. bygoBa MapTeHIBCHKOI eyi.
Bapiant Ne 7
1. Kpucrami3ariis MeTajiB Ta iX CILIaBiB.
2. Komno3wumiitHi Matepianu, iX Kiacudikailis, BIacTUBOCTI Ta cdepH
3aCTOCYBaHHSI.
3. Konseprepnuii mpouec. bynoBa kucHeBUX KOHBEPTEPIB.
Bapianr Ne 8
1. Jlepextn KpucTaaivHOI CTPYKTYPH METANIIB Ta iX CILIABIB.
2.CnnaBu Ha OCHOBI MarHilo — CKJIaj, CTPYKTypa, BIACTHUBOCTI U
MapKyBaHHS.
3. BunpoOyBaHHs1 MEXaHIYHUX BIACTUBOCTEH METaJIEBUX CILIABIB.
Bapiant Ne 9
1. TTomiMopdi3m MeTalliB Ta HEMETAJIIB.
2. CTpyKTypa Ta BIaCTUBOCTI (hepuTy.
3.CmiaBu Ha OCHOBI THUTaHy — CKJaJ, CTPYKTypa, BJIACTHUBOCTI W
MapKyBaHHS.

N -

N

N

N -

Bapiant Ne 10
1. ®i3uyH1 BIACTUBOCTI METANIB Ta iX CILJIABIB.
2. Cxiian, CTpYKTypa, BIACTHBOCTI i MapKyBaHHS OpOH3.
3. Koposzist metanis.
Bapiant Ne 11
1. MikpoCTpyKTypHHI aHaIII3 TOCHII)KEHHS METaJIIB Ta iX CIUIABIB.
. CriaBu KOJIBOPOBUX METANIB.
3. Bunu 1 BuoOyTOK CKIIaIOBUX IIUXTH JIJISI BUTUIABKU YaBYHY.
Bapiant Ne 12
. Tumm KpUCTaMYHUX PEIIITOK, iX OCHOBHI MapaMeTpH.
. BnactuBocTi mactmac.
3. Cxian, CTpyKTypa, BIACTUBOCTI i MapKyBaHHS JaTyHEH.

12

N

N -



l_\

l_\

N

N

N -

2.
3.

BapianT Ne 13

. liarpama crtany cruiaBiB I-ro Tumy.

. HuzpkosneroBani OyaiBesnbHI cTaii — Kiacudikairis,

BJIACTUBOCTI Ta MapKyBaHHS.

. BmactuBocTi #f MapkyBaHHs OpOH3.
BapianTt Ne 14

. [lonsiTTst miarpamu crany craBy. KomnoneHr, dasa, cucrema.

. BIutiB 1oMIIIIOK Ha BIaCTUBOCTI 3aT130BYTJICIIEBUX CIUIABIB.

. BnactuBocTi, ckiaj, CTpyKTypa il MapKyBaHHS CIJIaBiB HA OCHOBI TUTaHY.
BapianT Ne 15

. [liarpama crany cruiasiB II-ro Tumy.

. Buau, BnacTUBOCTI Ta 3aCTOCYBaHHs a30€CTOBUX MaTepiaiB.

. Bunu, BmacTUBOCTI Ta 3aCTOCYBaHHS BOTHETPUBKUX MaTepialliB.
Bapiant Ne 16

. Kimacudixkaris crasneit 3a BMICTOM BYTJICIIO Ta MPU3HAYCHHSIM.

. 3aco0u OTpUMaHHS JTBOXKOMIIOHEHTHHUX CIJIaBIB.

. Bunu, BmactuBOCTI, BUAOOYTOK 1 pOJOBHIIIA 3J113HOT PY/IH.
Bapiant Ne 17

. OCHOBHI BUJIM KOHCTPYKIIIHHUX MaTepialliB, 0 3aCTOCOBYIOTHCS

y TMOXKEXHIN Ta aBapiiHO-PATYBAIbHIN TEXHIIII.

Krnacugikarist Ta MapKyBaHHS JIETOBaHUX CTaJIeH.

Bunu, BnactuBOCTi, BUAOOYTOK 1 pOAOBHINA BYTUUIA U1l METAITYPridiHUX

IPOLIECIB.

1
2

Bapianr Ne 18
. Kputnuni TOukH, TEpMIYH1 KPUBI IPU KPUCTAII3AL1i YUCTUX METAIIIB.
.Bunu Ta BuactuBocTi JakodapOoBux MarepianiB. TexHojorii ix

HaHCCCHHA.

3

1
2
3

1
2
3

1
2

. CiocoOu 3aXmCTy JeTajel 3 METaJIeBUX CILJIaBiB BiJl KOPO3ii.
Bapiant Ne 19

. Jliarpama ctany cmnaBy IlI-ro tumy.

. Cknan, cTpyKTypa BIaCTUBOCTI i MapKyBaHHS JIaTyHEH.

. Buau 1 B1actuBOCTI MoJIiMeEpiB.
BapianTt Ne 20

. Kopo3ist koapopoBUX METallIB Ta iX CIUIAaBIB.

. 'yMOBI1 Matepiaiu, BIaCTUBOCTI Ta c(hepr 3aCTOCYBaHHS.

. Iium g TepmivHOi 0OpOOKM METaIeBUX CIUIABIB.
Bapiant Ne 21

. liarpama crany cmapy [V-ro tumy.

. AmoMmiHIi Ta WOro crulaBU — BJIACTUBOCTI, MapKyBaHHS Ta cdepu

3aCTOCYBaHHS.

3

1
2
3

. TepMopeakTuBHI TJIACTMACH.
Bapiant Ne 22
. [Tonimopdi3m MeTaiB 1 HEMETATIB.
. TepmornmacTu4HI MmIacTMacH.
. TexHonOTIYHUH TpOIleC BUILIABKHU CTaJll y €JIeKTporedyax Ta oOJagHaHHS
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JIJISI HBOTO.

Bapianrt Ne 23
1. AHi30TporIist Ta 130TPOITisi METaJliB 1 HEMETaJliB.
2.CnjaBd Ha OCHOBI MarHiro — CKJajd, CTPYKTypa, MapKyBaHHS 1
BJIACTUBOCTI.
3. TexHoOTIYHUH MPOIIEC BAKYYMHO-TyTOBOTO MEPETUIaBy CTaJli.
Bapiant Ne 24

1. BnacTuBOCTI MaTepialiiB, BU3HAYA0Yi JOBIOBIYHICTh BHPOOY i 3ac00m ix
BU3HAYCHHS.
2. CTpyKTypa Ta BJIaCTUBOCTI JIEACOYPUTY.
3. TexXHONMOTIYHUH TTPOIIEC ETEKTPOILIAKOBOTO MTEPETUIaBy CTaJi.
BapianT Ne 25
1. IncTpymeHTanbHa MeTaloKepamika, i Kinacudikarrisi, BTaCTUBOCTI.
2. PEHTreHOCTPYKTYpHUM aHAI3 JOCIIPKCHHS METaJliB.
3. TeXHONOTIYHUN TPOLIEC €NEKTPUYHOI Ta ENEeKTPOAYTOBOi Pi3KHM MeTalie-
BUX CIUIABIB.
BapianTt Ne 26
1. TepMopeakTHBHI IJIACTMACH, 1X BIACTHBOCTI Ta c(hepr 3aCTOCYyBaHHS.
2. TexHOJIOT14H1 BIACTUBOCTI KOHCTPYKIIIHHUX MaTepiaiB.
3. TexHONOT1YHUHI TIPOLIeC Ta30BO1 Pi3KU METAJIEBUX CILJIABIB.
Bapianrt Ne 27
1. Knacudikanis Ta MapKyBaHHS YaBYHIB.
2. Kpucramnizaiist MeTamiB.
3. TexHOIOT1YH1 BAACTUBOCTI KOHCTPYKIIIHHUX MaTepiaiB.
Bapianrt Ne 28
1. JlepeBuHa, ii BUaH, BIACTUBOCTI Ta C(hepHU 3aCTOCYBAHHS.
2. Meronu BuUNpOOyBaHb MEXAHIYHUX BIACTUBOCTEH KOHCTPYKIIHHUX
MaTepiais.
3. OCHOBHI 3aKOHOMIPHOCTI IIACTUYHOTO Je(hOpMYBaHHS KOHCTPYKIIMHHX
MaTepiais.
BapianTt Ne 29
1. JluBapHi anmoMiHIEBI CIJIaBW, IX BIJIACTUBOCTI, MapKyBaHHA Ta cdepu
3aCTOCYBaHHS.
2. liarpama cTaHy 3aii30-IIEeMEHTUT. BU3HaUeHHSI CTPYKTYPH XapaKTEPHHUX
CIJIaBIB IIPU PI13HUX TEMIIEpATypax.
3. [IpaBunio BaxkemiB y aHaji3i jJiarpaMm CTaHy CIUIaBiB OCHOBHHX THIIIB Ta
JlarpaMu 3a1i30-ByTJellb.
Bapiant Ne 30
1. Komno3utiiftHi martepiainu, ix kiacudikailis, CTpyKTypa, BJIACTUBOCTI Ta
cdepu 3acTOCyBaHHS.
2. Buau MeTamiyHHX CIIIaBiB Ta METOIH X OTPUMAaHHS.
3. TBepAiCTh KOHCTPYKIIITHUX MaTepiajiB 1 3aco0u 11 BU3HAUCHHS.
Bapiant Ne 31
1. BriiuB ByTJICIIO Ta MOCTIHHUX JOMINIOK HA BIACTUBOCTI CTaJICH.
2. AHTU(DPUKITITHI MaTepiain.
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3. TouHicTh pO3MIpIB A€TATCH.
BapianT Ne 32
1. [ncTpyMeHTaIbHI CTalll, iX BIACTUBOCTI, KIacudikallis Ta MapKyBaHHSI.
2. MakpoCTpyKTYpHUM aHajli3 y JOCHIPKEHHI CTPYKTYpU Ta Jae¢eKTiB
KOHCTPYKIIIHHUX MaTepiaib.
3. TouHicTh pOpMH MOBEPXOHB JIeTaJICH.
BapianTt Ne 33
1. Crani Ta crutaBu 3 0COOJIMBUMU BIACTHBOCTSIMHU.
2. AHTUQPUKITIITHI YaBYHH.
3. TouHICTH B3a€MHOTO PO3MIIICHHS TOBEPXOHD JeTaCH.
BapianT Ne 34
1. Cunyminy, X BIaCTUBOCTI Ta cpepu 3aCTOCYBaHHSI.
2. lledexTocKorisa y TOCIIKeHHI CTPYKTYpH Ta AEPEKTiB KOHCTPYKLIHHUX
MaTtepiaiB.
3. lllopcTKicTh MOBEPXOHD JIETANCH.
BapianTt Ne 35
1. KoHCTpyKIIiiiH1 cTaii — BIACTUBOCTI, KJacu(iKallis Ta MapKyBaHHS.
2. Kpucraniyna OyaoBa MeTalliB.
3. Cnpspxenns neraneit. [Tocagku.
BapianTt Ne 36
1. MapkyBaHHSI, BJIAaCTUBOCTI Ta c(epu 3aCTOCYBaHHS KOHCTPYKIIHHUX
BYIUICIIEBUX CTaJiel 3BUYalHOI AKOCTi rpyn A, b ta B.
2. CTpyKTypa, MapKyBaHHS Ta BIACTUBOCTI OLIOTO YaByHa.
3. OCHOBHI IHCTPYMEHTH JUIsI BUMIPIOBAaHHS PO3MIpIB JeTalieil 1 TEXHiKa
BHUMIPIOBaHb.

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

dopmyia It po3paxyHKy KUIBKOCTI ByTJIeIio y ciiaBi Fe—C:
C=N-2/10, % mac.,

ne N — nomep 3BO y cnucky rpynu 3a )XypHaJioM OOJIKY BIiJBIIYBaHOCTI Ta
aKaJIeMI4HOI YCIIIIHOCTI.

Bapiant Ne 1
1. CytHicTh TepMiuHOi 00p0oOKHU cTami. Da30Bil MEPETBOPEHHS CTAJ 3 PI3HUM
BMICTOM BYTJICIIIO TIPU HArpiBaHHI.
2. TeXHONOTIYHUW TPOIEC aBTOMATUYHOTO 3BapIOBAHHS METaJIYHHUX
CILTABIB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  miama3oni
T =1600 — 20 °C mpu C =0,2 %.
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BapianT Ne 2
1. TlepeTBOpeHHsI MEPEOXOJIOKEHOT0 ayCTeHITy. Jliarpama 130TepMi4HOTO
po3nany aycteHity (C-miarpama).
2. O0poOKka neranei Ha BepcTaTaXx TOKapHOI TPyIu.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 0,4 %.
Bapianr Ne 3
1. MexaHiuHi BJIaCTUBOCTI MPOAYKTIB Ta OCOOJHMBOCTI MEPJITHOTO,
MapTEHCUTHOTO Ta TMPOMDKHOTO (COpOITHOTO, TPOOCTUTHOTO, OCHHITHOTO)
MIEPETBOPEHHS.
2. TexHoOT1YHU Mpoliec Maiku METaNIB Ta iX CILJIaBiB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 0,6 %.
BapianTt Ne 4
1. MapteHcut, HOTo CTPYKTypa Ta BIACTUBOCTI.
2. O6poOka MeTalliB Ta iX CIUIaBiB pi3aHHIM. Pexxumu pizaHHs.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 0,8 %.
BapianTt Ne 5
1. IlepeTBOpeHHs ayCTEHITY Yy CTaJISIX MIPU OXOJIOKEHHI 3 PI3HUMU
CTAJIMMU 3HAYCHHSIMH IIIBUKOCTI.
2. 3HOCOCTIHKICTH Pi3aJIbHOTO IHCTPYMEHTY.
3. Temneparypui 3mMiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 1,0 %.
Bapianr Ne 6
1. KpuTnuHa IIBHIKICTH OXOJIOJKEHHSI 3al130BYTJICEBUX CIUIaBIB Ta
YUHHUKH,
K1 BIUTUBAIOTH HA HEA.
2. Merasnopi3alibHi BepcTaTy, iX Kiacudikailis Ta OCHOBHI MEXaHI3MHU.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiama3oni
T=1600— 20 °C pu C = 1,2 %.
Bapiant Ne 7
1. Knacudikariis BU1iB TepMIvHOT OOPOOKH 3aT130BYTIICIIBUX CILJIABIB.
2. TexHONOTIYHUH TIpoliec 0OpOOKH AeTayiel Ha MUTI(PyBaIBHIX BepCTaTax.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T=1600— 20 °C pu C = 1,4 %.
Bapiant Ne 8
1. TexHonoriyHMii ~ mporec  BiAmagy  3ali30BYIJEUEBUX  CIUIABIB,
Kiacudikamis 3a TEMIEpaTypol0 HarpiBy, OJEpXKyBaHI CTPYKTypH Ta iX
BJIACTUBOCTI.
2. Tunu dpesepyBaibHUX BepcTaTiB. Bumu dpes.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  miamasoni
T =1600 — 20 °C ipu C = 1,6 %.
Bapiant Ne 9
1. TexHonoOT1YHMI TIpolIeC HOpMAaJi3allii CTam, OJepKyBaHi CTPYKTYPH Ta iX
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BJIACTUBOCTI.
2. MeTaJieBi OPOIIKH Ta CIOcoOU BUPOOHUIITBA BUPOOIB 3 HUX.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 1,8 %.
Bapiant Ne 10
1. TexnonoriyHui Tmporiec TraptyBaHHs cranmi. [lepextu rapryBanHs Ta
3aco0u 1X YCYHEHHSI.
2. Tumu uutipyBanbHUX BEPCTATIB Ta TEXHOJOTIYHUI Tmporec 0oO0poOKu
METaJIIYHUX CIUIaBIB ILTi(hyBaHHSM.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 2,0 %.
BapianT Ne 11
1.Buagn Ta  NpU3HAYEGHHS ~ TEXHOJOTIYHOTO  TIPOIECY  BIAMYCKY
3aJ1130BYIJICIIBUX CI1aBiB. OfepKyBaHl CTPYKTYPH Ta iX BIACTUBOCTI.
2. Tunu 3y6opi3asibHuX BepcTaTiB. OCHOBHI BY3JIU Ta PyXH.
3y0opi3anbHUIl IHCTPYMEHT.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 2,2 %.
Bapiant Ne 12
1. OcoOaMBOCTI TEXHOJOTIYHOTO MPOIECY TEPMIYHOI OOPOOKHM JIETOBaHUX
CTaJIel Ta YaBYHIB.
2. Bumu ctpyxku. Cunm pi3aHHS TpU TOKapHid 0OpoOIi 30BHIMIHBOI
HWIIHAPUYHOI MOBEPXHI IPOXIAHUM PI3LEM.
3. Temneparypui 3miHioBanHs B cTpyktypi Fe—C B  nmiamasoni
T=1600— 20 °C ipu C =24 %.
Bapiant Ne 13
1. TexHONOTIYHUI TMpOIEC TMOBEPXHEBOTO TapTyBAHHS 3a130BYTJICIIEBUX
CIUIABIB.
2.llpuBoau Ta mepedadi, M0 3aCTOCOBYIOTHCS Yy MeETaOpi3albHUX
BepCTaTax.
3. TemneparypHi 3MiHIOBaHHS B CcTpykTypi Fe—-C B  miamasoni
T =1600 — 20 °C mpu C = 2,6 %.
Bapiant Ne 14
1. TexHoJIOTTYHUHM TIPOIIEC IIEMEHTAIlli CTajeH.
2. TexHoONOTIYHUH TIpoIiec 0OPOOKH AeTallell Ha CTPYTAIbHUX BepCTaTax.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C pu C = 2,8 %.
Bapiant Ne 15
1. TexHONOTTYHUI MpOLEC A30TyBaHHS CTaJEH.
2. TexHONOTIYHUH TIpoliec 0OPOOKH JeTaliel Ha TPOTSHKHUX BepcTaTax.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  miamasoni
T =1600 — 20 °C ipu C = 3,0 %.
Bapiant Ne 16
1. Texnonoriuauii mporec Audy31HHOT MeTai3alii MeTaJlYHUX CIIABIB.
2. [Iporiecu 3HOIITIYBaHHS Ta MPaBKH NUTI(HYBATBHUX KPYTiB.
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3. Temneparypui 3miHioBaHHsS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C mpu C = 3,2 %.
Bapianr Ne 17
1. Cnioco6u 1 3acoOu BUTOTOBJICHHS JIMTHX JIeTallel Ta iXHs Kiacudikaris.
2. TexHOJIOT1YHUM Mpoliec 0OPOOKH JeTaliei Ha 10BOAIbHUX BepcTaTax.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C pu C =34 %.
BapianT Ne 18
1. Oco6MBOCTI BUTOTOBIICHHS A€TAJICH 3 CIIaBIB KOJLOPOBUX METAIB.
2. TexnonoriuyHuit nporec 00poOKH METaTIYHUX CIUIABIB IUTI(QYBAHHAM.
3. Temneparypui 3MiHioBaHHd B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 3,6 %.
BapianT Ne 19
1. TexHoJIOT1YHUN MpOLIEC BHUTOTOBJCHHS BUIIMBOK Yy TIIMIAHUX Ta
000JIOHKOBUX (popmax.
2. TexHONOT1YHUHI TIpoliec 0OPOOKM HA PO3TOUYBAIBHUX BepCTaTaX.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 3,8 %.
BapianTt Ne 20
1. Knacudikariis croco0iB 1 3aco0iB 00pOOKH METAIYHUX CIUIABIB TUCKOM.
2. TeXHONOTIYHUH TIPOIIEC BUTOTOBJICHHS BIJUTMBOK Y KOKLUIb Ta IO MOJIEIX,
110 BUTLIABIISIOTHCS.
3. Temneparypui 3mMiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C = 4,0 %.
Bapiant Ne 21
1. TexHONOTTYHUI MpOIIEC 3BAPIOBAHHS BYIJICLIEBUX, JETOBAHUX CTaJlel Ta
YaBYHIB.
2. Cnioco6wu 1 3aco0u BUMPABIICHHS JINBAPHUX NE(PEKTIB.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—-C B  nmiama3oni
T =1600 — 20 °C mpu C =4,2 %.
Bapiant Ne 22
1. TexHonoriyaui mporec 6e3ynMMHHOTO BUTOTOBJICHHS BIJIJTMBOK
3 METaJIYHUX CILJIABIB.
2. TexXHONOTIYHUH TTPOIIeC KOHTAKTHOTO 3BAPIOBAHHS METAJICBUX CILIABIB.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mpu C =44 %.
Bapiant Ne 23
1. TexHONOTTYHUI MPOLEC TEPMITHOTO 3BAPIOBAHHS JIeTajei 3 METaTIYHUX
CILIABIB.
2. TeXHOJOTIYHUHN TIPOIIEC XOJIOHOTO MTAMITyBAaHHS METAJIYHUX CILJIABIB.
3. TemneparypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  miamasoni
T =1600 — 20 °C mpu C = 4,6 %.
Bapiant Ne 24
1. TexHOMOTIYHMI MPOTIEC 3BAPIOBAHHS TUCKOM METaJIYHUX CILJIaBIB.
2. CyTHICTh Ta TPOAYKIIS TPOIECIB MPOKATKM METAJIYHUX CIUIaBIB,
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IPOKATHI CTaHHU.
3. TemnepatrypHi 3MmiHOBaHHA B cTpykTtypi Fe-C B  nmiamaszoi
T =1600 — 20 °C mpu C =4,8 %.
Bapiant Ne 25
1. TexHOJIOTYHUHN TIPOIIEC 3BaPIOBAHHS METAIIYHUX CILJIaBiB TEPTSIM.
2. TexXHOJOTIYHUM MPOIIEC NMPEeCyBaHHS METaJIIYHUX CIIJIaBIB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C ipu C = 5,0 %.
BapianT Ne 26
1. OcHoBHI ormeparii Ta TEXHOJOTIYHHA NPOIEC KyBaHHA METaIYyHUX
CITLJIaBiB.
2. TexHOIOT1YHUH MPOIIeC JYTOBOTO 3BApIOBAaHHS METAJIIYHUX CIJIABIB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C pu C = 5,2 %.
BapianTt Ne 27
1. CiocoOu BUTOTOBIICHHS JIeTajeil 3 YaBYHIB.
2. TeXHONOTIYHUN TMPOIeC BIAUEHTPOBOIO BUTOTOBJIEHHS BIIJIMBOK 3
METaJIYHHUX CIUJIaBIB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niamasoHi
T =1600 — 20 °C mpu C =54 %.
Bapianrt Ne 28
1. TexHONOTIYHUIT TIpOLIEC YJABTPa3BYKOBOI'O 3BApIOBAaHHSA METAIIYHUX
CILIABIB.
2. TeXHOJOTIYHU TIPOIIeC Ta BUAW OO0 €MHOTO INTAMITYBaHHS METaTIYHHX
CILIABIB.
3. Temneparypui 3miHioBaHHa B CcTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C ipu C = 5,6 %.
BapianTt Ne 29
1. OcoOaUBOCTI TEXHOJIOTIYHOTO MPOIIECY 3BAPIOBAHHS KOJIHOPOBUX METAIB
Ta iX CIUIABIB.
2. TeXHONOTIYHUN MPOIEC IMTAMITyBaHHS METATIYHHUX CIUIABIB Ha MOJIOTax
Ta mpecax.
3. TemneparypHi 3MiHOBaHHS B  cTpykTypi Fe-C B  miamasoni
T =1600 — 20 °C ipu C = 5,8 %.
Bapiant Ne 30
1. MeTou TepMIYHOI Ta MEXaHIYHOiI 0OPOOKH TIacTMac.
2. TexHomoriyHUI TpoOIeC 3BapIOBAaHHS METAleBUX CIUIAaBIB y aTtMmocdepi
3aXHCHUX ra3iB.
3. TemnepatrypHi 3MiHIOBaHHS B CTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C ipu C = 6,0 %.
Bapiant Ne 31
1. 3acobu BUpPOOHUIITBA METATIOKEPAMIYHUX JIETAJICH.
2. KoHTpoIb KOCTI 3BapHUX IIBIB Y JETAISIX 3 METAIIYHUX CIJIAaBIiB.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  miama3oni
T =1600 — 20 °C ipu C = 6,2 %.
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BapianT Ne 32
1. TexHosoriyHu# mporec 00poOKU pi3aHHAM METATIYHUX CIUIABIB.
2. TexXHOJIOTIYHUM MPOoIIeC BUTOTOBIICHHS BUPOOIB 3 IjIacTMac.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  niama3oHi
T =1600 — 20 °C mpu C = 6,4 %.
BapianTt Ne 33
1. TexHoOJIOTTYHUH TIPOIIEC IEPEPOOKH TIACTMAC Y B  I3KOPIKOMY CTaHI.
2. TexHOIOT1YHUH MPOIIEC Ja3epHOr0 Ta Ta30BOTO 3BAPIOBAHHS METANIIYHUX
CILJIaBIB.
3. Temneparypui 3MiHioBaHHa B cTpyktypi Fe—C B  niamasoni
T =1600 — 20 °C mipu C = 6,6 %.
BapianT Ne 34
1. TexHOMOTIYHMI MpoIIeC OOPOOKH JIeTajeii 3 METATIYHHUX CIUIABiB
Ha nuTiyBaJIbHUX BepcTaTax.
2. TexHOJOTIYHUM Mpoliec 00poOKa TIacTMac y TBEpAOMY CTaHi.
3. TemnepatrypHi 3MiHIOBaHHS B CcTpykTypi Fe—C B  nmiama3oni
T =1600 — 20 °C mpu C = 0,0 %.
Bapiant Ne 35
1. TexHONOT1YHUI MPOIEC 3BAPIOBAHHS Ta CKJICIOBAHHS IIacTMac.
2. TeXHOJOT1YHUHN MTPOLIEC BUTOTOBJICHHSI TYMOBHUX CYMIIIIEH.
3. Temneparypui 3miHioBaHHa B cTpyktypi Fe—C B  niama3oni
T =1600 — 20 °C ipu C = 6,67 %.
Bapianrt Ne 36
1. Knacudikanis Metanopi3zalbHUX BEpCTaTIB.
2. TexHnonoriuynuit mporec 00poOKH ryMOBUX BUPOOIB.
3. Temneparypui 3miHioBaHHS B cTpyktypi Fe—C B  miama3oni
T =1600 — 20 °C mpu C =4,3 %.

HincymMKkoBHii KOHTPOJIb

Iliocymrosuti Konmpoab YCIIIIHOCTI MPOBOAUTHCS 3 METOIO OI[IHKU PE3YJib-
TaTiB HaBYAHHS Ha 3aBEPIIAILHOMY €Talll, TPOBOJUTHCS y BUTIISAAI AudepeHItiio-
BaHOTO 3aJliKy a00 y (opmaTi eleKTpOHHOTO TecTyBaHHS y cucteMi OpenTest2,
ab0 y MMCbMOBOMY BUIJISA/Il 32 BIJICYTHOCTI YMOB MPOBEJAEHHS €JIEKTPOHHOI'O TeC-
TyBaHHS.

KoykeH BapiaHT MMCHMOBOTO 3aBIAaHHS CKIIAJAETHCA 3 TPHOX TCOPETUIHHUX
MUTaHb Ta OJIHOTO MPAKTHUYHOTO 3aBJIaHHSA. BUKOHAaHHS MPAKTUYHOTO 3aBIaHHS
MOBUHHO MICTUTH: GU3HAYEHHS MEMNEePAmypHux nepemeopeHb 6 CmpyKmypi
cnaagy Fe—C, wo micmumo X % eyeneyro, 6 dianazoni memnepamyp 6io 1600 °C
0o 20 °C npu nesniti eenuduni emicmy gyaneyro y cniasi 3a oiacpamoro «Fe—Ch.
Bapianm npaxmuunozo 3aedannsa 3adacmvcs 3uaueHusm X ma npuHA4aEmMsbCs
3000y8ayy UWOI 08imu IHOUBIOYANbHO BUKIAOAYEM.

TeopeTndHe MUTAHHS OIIHIOETHCS 3a IIOBHOTOIO BiAOBI/II.

Kpumepii oyiniosanns 3nans 3BO na oughepenyitiosanomy sanixy (oyinioe-
mocsi 6 Oianaszoni 6i0 0 0o 40 6anie 031 3aounoi (Oucmanyitinoi) gopmu
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HABYAHHS):

35-40 6aniB — B nMoBHOMY 00cs31 37100yBad BOJIOJII€ HABYAJILHUM Marepia-
JIOM, TJIIMOOKO Ta BCEOIYHO PO3KPUB 3MICT TEOPETUYHOIO MUTAHHSA, MPABUIHHO
PO3B’sA3aB MPAKTUYHE 3aBJIaHHS 3 TOBHUM JOTPUMYBAHHSM BUMOT /10 BUKOHAHHS;

20-34 Gamu — JOCTAaTHBO MOBHO BOJIOJII€ HAaBYAJIBHUM MaTepiajoMm, B OC-
HOBHOMY PO3KPHTO 3MICT TE€OpeTHYHOro mnuTaHHsA. [lpu HagaHHI BIAMOBIII Ha
JIesiKl TMTaHHSI HEe BUCTA4ya€e JOCTATHHOI IIITMOMHM Ta apryMEHTallli, Mpy [bOMY €
HECYTTEBI HETOYHOCTI Ta HE3HAUHI MOMWIKHU. [IpaBUIbHO BUpIlIEHE MPAKTHYHE
3aBIaHHS;

10-19 6aniB — B IIOMY BOJIO/Ii€ HaBYAJILHUM MaTepiaiom, ane 6e3 rimobo-
KOTO BCEOIYHOTO aHalizy, OOTPYHTYBaHHS Ta apryMeHTalli, JOMYCKalouu Mpu
IIbOMY OKpEMi CyTT€BI HETOYHOCTI Ta MOMWIKH. [IpaBuibHO BUpilIeH] TPaKTUYHE
3aBJIaHHS;

5-9 GaniB — HE B MOBHOMY 00CS31 BOJIOJI€ HaBYaJIbHUM MatepianioMm. He-
JIOCTaTHHO PO3KPHUTI 3MICT TEOPETUYHOTO MUTAHHS Ta MPAKTHUYHUX 3aBllaHb, JO-
MyCKaloUu MpU IIbOMY CYTTEBI HETOUHOCTI. [IpakThyHe 3aBIaHHS BUpIIICHE Yac-
TKOBO;

1-4 6anm — 9acTKOBO BOJIOJII€ HABYAJILHUM MaTepiajioM, BIIMOBIIl 3araibHi,
JOMYIIEHO TMPU IBOMY CYTT€BI TOMWIKH. I[IpakTuyHe 3aBlIaHHS BUPIIICHE
YaCTKOBO;

0 OaniB — He BOJIO/IIE HABYAJIbBHUM MAaTepiajioM Ta HE B 3M031 MOT0 BUKJIACTH,
HE PO3yMi€ 3MICTY TEOPETUYHOTO MHUTAHHS Ta MPAKTUYHUX 3aBAaHb. He Bupimms
MIPAKTUIHOTO 3aBIaHHS.

Axmo audepeHiiiioBaHu 3aliK CKJIaaeThesl y (opMi HaaHHS BIAMOBIACH
Ha TECTOBI 3aBHaHHs y cucteMi OpenTest2 B Mexax OKPeMOro 3aHATTS, TO KOKEH
BaplaHT TECTOBOT'O KOHTPOJIIO CKIaaeThes 3 30 muTanb, CPOPMOBAHUX Y TECTOBIN
dbopmi. Bianosini HagarOThCS NUITXOM BUOOPY MPABUIILHOI BIAMIOBI I (BIIIOBIICH)
cepell HaJJaHuX CUCTEMOIO MPOBEJICHHS TECTYBaHHS BapiaHTIB.

Kpumepii oyintoeanns 3uans 3BO npu 6UKOHaHHI mecmo8o2o KOHMpOJo Ha
oughepenyitiosanomy 3aniky (oyinoemsocs 6 dianaszoni 6io 0 0o 40 6anis):

oriHka M y 6anax po3paxoBYyeThCA 32 POPMYIIOIO

M=N/K x L, 6aiis,

ne N = [0 ... K] — xiiIbKiCTh TpaBUJIbHUX BiAmoBiged y tecti, mT.; K = 30 —
KUIBKICTh TIUTaHb y TecTi, mT.; L = 40 — kinpkicTh OaniB 31 100-6ambHO1 OIiHKH,
BIJIBEJICHUX Ha 3QJIIKOBE TECTYBAHHSI.

3 OKPYIJICHHSIM OTPUMAHOT0 Pe3yJIbTaTy 0 HAaWOIMKIOTO I1IJI0r0 3HAUCHHS.

Ilepenik meopemuunux numans 011 RIO20MOBKU 00 OUPepPeHyiiiH020 3aTIKY

1. Ske xoopaunariine uynciao I'IIK-rpaTku?
a) 3;

0) 6;

B) 12.
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2. Axwii 6azic 'IIK-rpaTku?

a) 14;

0) 6;

B) 4.

3. Ckinbku ¢a3 Mae cucrema BOAA-JIbOJ, KOJU MOPsSA 3 BOAOI ICHYIOTbH
II’SITh MIMATKIB JIbOJY Pi3HOI (popMu Ta po3MipiB?

a) IIICTh;

0) nBi.

4. CucremMa CKIAQJa€Tbcid 3 BEJIMKOI KITBKOCTI N KPUCTAIIB Mifl pi3HOT
dbopmu Ta po3mipiB. Sk Tpeba BUSHAYUTH LIIO CUCTEMY?

a) rereporeHHa, n-pasHa, OJHOKOMIIOHEHTHA;

0) roMOreHHa, OJJTHOKOMIIOHEHTHA, OJTHO(a3Ha.

5. BukopucroByroun mpaBunio ¢a3, Tpeba BCTAaHOBUTH, SK MPABUIBHO
XapaKTepu3yBaTH TEMIEPATypPHI YMOBU KpUCTaJi3allil YUCTOT peUOBUHU?

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

0) B iHTEpBaJIl TeMIiepaTyp, Tak sik C=1-1+1=1.

6. Onuparoyuch Ha YKMCTO JIOTIYHI BUCHOBKH, MOJyMaiTe, MOKIIMBI YU Hi
npoiiecu qudy3ii Npyu HU3BKUX TeMIeparypax 1 yomy?

7. Sk 3MIHIOETbCS €HEprisl KpUCTAIIB MPHU 301IbIIEHH] KUTBKOCTI (IYCTUHH)
TUCITIOKAIi?

a) 30UIBIIYETHCS;

0) 3MEHIIIYETHCHA.

8. Jlo ToukoBUX JeheKTiB KPUCTATIYHOI OYJIOBU METAJIIB CIIiJ] BITHECTH:

a) KpaioBi IUCIIOKaIlii, TOpH;

0) BakaHc1i, MI>K BYy3JIOB1 Ta JIOMIIIIKOBI aTOMH.

9. Ik TpeOa oriHOBaTH Ne()EKTH TUIIA TUCIOKAIINA 3 TOUYKU 30py BIUIMBY Ha
BJIACTUBOCTI METaliB?

a) MOTIPIIYIOTh;

0) MOMIMNIIYIOTh;

B) KAaTeropu4yHO HE MOKHA BIAMOBICTH, TOMY IO y psAJAl BUMNAAKIB I
ne(eKTH TOJIMIIYIOTh BJIACTUBOCTI, a B IHIIMX BHUMNAAKaX — MOTIPIIYIOTh
BJIACTUBOCTI MaTepialliB.

10. Sxuii 1HOAEHTOpP BHKOPHUCTOBYETHCS MPU BU3HAYEHHI TBEPIOCTI 3a
MeToaoM Bikkepca?

a) cTajeBa KyJbKa;

0) amMa3HHI KOHYC;

B) aJiIMa3Ha Tipamijka.

11. fxa ocoOMMBICTH JiarpamM PO3TATAHHS JUIsI 30BCIM  KPUXKOTO
MmaTepiany?

a) BOHA HE Ma€ MAaKCUMYMY;

0) KOpOTIIIa;

B) BOHA Mae€ JIMIIE NPSIMOJIIHINHY AUISIHKY, SIKa XapaKTepU3ye 3aJIeKHICTh
NPYXKHOT AeopMallii Bijl HAPYKEHHS.

12. Ilpu BimOopi MaTepiasly 3a JOBIAHMKOM BCTAHOBJIEHO, IO YyAapHA
B’SI3KICTb OJHOrO Matepiany nopiBHioe 90 MJDx/mM2, a iHmoro - 70 MJDx/m2.
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Sxuit 3 mux mMaTepiaiiB Moke OyTH OUIbII HAIIHUM y poOOTI (Mae OLIBLINI OMip
KPUXKOMY pyIHYBaHHIO)?

Q) TICPIITHI, TOMY TITO eeeeuvvveeesurreeessereeeesereeesssseeesasssnssssssesssssseesssssssessnssesesnssnes ;

0) IPYTHM, TOMY IITO ..eecuvvrreeserrreesureeesssreeessnseeesssssesessssseesssssesessssseessssssessssseeeans

13. Sk Oyne 3MiHIOBAaTHUCh TPAHUIIS MIITHOCTI GB Marepiajly 3aJIeKHO BiJ
BILUIMBY [TOBEPXHEBO-AKTUBHOTO CE€peoBuUIIa?

a) 301TIBIITYETHCS;

0) 3MEHIITY€ThCSI.

14. Yn MoxIIMBa KpHCTami3allis JTBOXKOMIIOHEHTHOTO CIUIaBYy MpH CTalii
Temmeparypi? SIKIo «Tak», TO IpH AKX yMOBaX?

15. B skux xoopaumHaTax OyAyeThCsl JlarpaMa CTaHy JABOXKOMIIOHEHTHOTO
CILJIaBy?

a) TeMIiepaTypa-KOHIIEHTpallis (CKIan);

0) TemriepaTypa-Jac.

16. EBTexTrka — ne:

a) XiMIYHa CIIOJTyKa;

0) TBepui pO3UNH;

B) ME€XaHIYHa CyMilll KOMIIOHEHTIB.

17. KoHCTpyKIIi}iHI CIUIaBU HA OCHOBI aJIFOMIHII0 MalOTh HAa3BY:

a) OpoH3H;

0) aBiaui;

B) TIOPATIOMIHHU.

18. o Take CAII?

a) CHIIyMIHU;

0) KOBOYHI1 aJTFOMIHI€EBI CILIABH;

B) CIICUYCHI aJIFOMIHI€BI TOPOIIKH.

19. JIatyH1 — 11e CIJIaBH MiJil, OCHOBHUM JIETYIOUMM KOMIIOHEHTOM Y SIKHX €:

a) aJIFOMIHIN;

0) 0JI0BO;

B) LIMHK.

20. CnnaBu SKHX METalliB IIMPOKO BUKOPUCTOBYIOTHCS B aBlamii Ta
pakeToOy1yBaHH1?

a) 0JIOBA, aJIOMIHIIO;

0) aTOMIHIIO Ta TUTaHY;

B) TUTaHy, aJIIOMIHII0, MarHilo.

21. Y ByrneneBux cruiaBax 3aiiza cTadlIbHO (a3oro €:

a) rpadit;

0) IEMEHTHUT.

22. o Take nexeOyput?

a) eBTEKTUYHA CYMIIll ayCTEHITY Ta IEMEHTHUTY;

0) eBTeKTOiIHA cyMill (EepUTY Ta IEMEHTHUTY.

23. AyCTeHIT iCHY€ TpU HOPMAJIbHUX TeMIeparypax?

a) Tak;

0) Hi.

24. 3aeBTEKTOI/IHI CTaJll Y CBOEMY CKJIaJll MalOTh HACTYIHY KOHILIEHTPALIO
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BYTJICITIO:

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

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

25. Ski TOMIIIKY € MIKIJJTUBUMU TP BUPOOHUIITBI CTaJICH?

a) MapraHelb, KpeMHil;

0) cipka, dhocdop.

26. MexaHi4H1 BJaCTUBOCTI YaBYHIB 00OYMOBJICHI:

a) BMICTOM BYTJICIIIO;

0) popmoro, po3mipaMu Ta XapaKTEPOM PO3MOALTY rpadiTOBUX BKPAIJICHb;

B) JOMIIIIKAMHU.

27. HaiiGi1p11 M IBUIYIOTH MIITHICTh CTaJIeH HACTYIHI JICTYIOU1 €JIEMEHTH:

a) MomioieH, 6op;

0) KpeMHii, MapraHelb Ta HIKeJIb;

B) BOJIb(pam, Xpom, TUTaH.

28. Bkazaru cxian crani mapku 30XI'CH2:

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

6)3 % C, no 1% Cr, Mn, Si, Ta 10 2 % Ni.

29. Ilix yac BiAnay mepiioro poay BinOyBarOThCs (a30Bi MEpEeTBOPEHHS?

a) TaK;

0) Hi.

30. Sxuii BiAmana 3aCTOCOBYIOTH ISl BUPIBHIOBAHHS XIMIYHOIO CKJIAly JIUTOI
JIETOBAHOI CTaNi?

a) BIJMAJ JPYroro pojay;

0) mudy31iHUIA BiATAL.

31. Mera rapTyBaHHS:

a) YCyHEHHS Tpy003epHUCTO1 CTPYKTYPH IICIISI IUTTS Ta KyBaHHS;

0) onep>kaHHA HEPIBHOBAXKHOI CTPYKTYPH 1 MIJBUILEHHS 32 PaXyHOK I[bOTO
MIITHOCTI Ta TBEPAOCTI CTaJIl.

32. HenoBHe rapTyBaHHSI 3aCTOCOBYIOTH JJIS 3a€BTEKTOITHUX CTajeH, mpu
SKOMY CTaJIb HArpiBalOTh B IHTEPBAJl TEMIEPATYD:

a) 800...850 °C;

0) 760...780 °C.

33. SIki cnocoOu rapTyBaHHS CTajll BaM Bijlomi?

34. CepenHbOTEMIIEpAaTypPHOMY BIAIYCKY 3I1ACHIOIOTH Tpu TemmepaTtypi T
JJIs1 OOpOOKHM JIeTaJICH:

a) 400...450 °C, nns neranei 31 CreliaJbHUX CTaJleH;

6) 300...450 °C, nns getayiedd, 110 MPAIIOIOTh 32 YMOB TEPTS 1 JUHAMIYHHUX
HABAHTAXKEHb.

35. Ha3BiTh OCHOBHI TEXHOJIOT14HI MPOIIECH XIMIKO-TEPMI4HOT 0OPOOKH.

36. Uu HeoOxiaHa TiCis IIeMeHTaIlli TepMiuHa 00poOka BUpoOiB?

a) Tak;

0) Hi.

37. SIkiit TepmidHii 00poOIT MiAMAI0Th BUPOOU TIepeT a30TyBaHHAM?

a) BiAMay + rapTyBaHHS;

0) rapTyBaHHS 3 BUCOKUM BIJITYCKOM.
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38. OcHoBHI
LIEMEHTAIIIEO.

nepeBaru

HITpOIIEMEeHTAIli1

MOPIBHSHO

3 TIa30BOIO

39. HaBeniTh mpuKIaIy IPUPOJHUX T4 CAHTETUYHUX MOJIIMEPIB.

40. Tlommepu MOXKYTb OyTH Y:

a) amop¢pHOMY CTaHI;

0) KpUCTaJIiYHOMY CTaHI;

B) aMOp(HOMY Ta KPUCTATIYHOMY

CTaHl.

41. HaBeniTh MpHUKIaIMd TEPMOIUIACTUYHUX TJIACTMAC.

42. HaBeniTh NpUKIad TEPMOPEAKTUBHUX IIACTMAC.
43. OCHOBHUM KOMIIOHEHTOM T'yMH KpPIM Kay4yKy €:

a) Ola caxxa, OKCUJ] [INHKY;
0) mapadin, cTeapruHOBA KUCIIOTA;
B) CipKa.

44. MexaHi4Ha MIIHICTh Ta TEPMOCTIHKICTh CKJIa MOXKYTh OyTH IiIBUIICHI

HUIIXOM:
a) BIAMYCKY;
0) rapTyBaHHs.

45. Ha3BiTh OCHOBHI TE€XHOJIOT14HI JINBApHI BIIACTUBOCTI.

46.

HaiiGimpm1  mpoayKTUBHUI

criocio

BUT'OTOBJICHHSA

KOJIbOPOBUX CIUIaBIB 3 BUCOKOIO TOYHICTIO PO3MIPIB — II€:

a) IUTTS B MeTalieBi popmu;
0) muTTs B 000710HKOB1 (hopMmH;
B) JIUTTS I11]T THCKOM.

BIIUIMBOK 3

47. Ha sKi 11iCTh OCHOBHUX BUJIIB MOJAUISIOTH MPOIECH 0OPOOKH THCKOM?
48. SIx1 OCHOBHI TeXHOJIOT1i 0OPOOKH MJIacTMac TUCKOM?

49. V YoMy mojisira€ CyTHICTh Tpoliecy pizaHHsA? 3 SKOro Marepiaiy

BUTOTOBJISIFOTH Pi3aJIbHUM THCTPYMEHT?

50. Ha3BiTh BiJJoMi BaM CIIOCOOM 3BaprOBaHHS.

Po3noain Ta Hakonn4yeHHs 0aJliB, IKi OTPUMYIOTH 3100yBayi, 32 BUAAMHA

HABYAJbHHUX 3AHATH TA KOHTPOJIbHUMH 3aX0aMHU 3 IlI/ICIII/Il'lJIiHI/I

Cymapna
o . | MaKCHMMAaJIbHA
a = MaxkcuMaJibHU . .
== 4 KIIBKICTH
.Buan HaBYaIbHUX 3aHATH R-= 0an 3a BUJ 6ais
3aouna (aucraHuiina) popma HaBYaAHHA “ 3 g HaBYaJILHOI0
EF o= 32 BUIAMH
o=t o ™ 3AHATTH
=4 = HABYaJIbHHUX
3aHATH
I. IloToYHUIT KOHTPOJIb
JIeKIil 1 0 0
NPaKTUYHI 3aHATTSI* 1 0 0
Moy 1 TecToBuii KOHTPOIIb 0 5 0
Y (OpenTest)*
JlaGopatopHi 3aHATTS ™ 1 0 0
MoyspHa KOHTPOJIbHA 1 30 30
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| pobora 1* | |

Pa3om 3a moayas 1 30
JIEKIIT 2 0 0
NPAaKTUYHI 3aHATTS* 0 0 0
TecToBUi KOHTPOJIb 0 5 0
Moaynb 2 (OpenTest)*
JlaGopaTopHi 3aHATTS™ 0 0 0
MopynbHa KOHTPOJIBHA 1 30 30
pobota 2*
Pa3zom 3a moayan 2 30
Koncnekr Jekmiii 0
Pa3om 3a noTOYHMIT KOHTPOJIb 60
I1. InguBinyajabHi 3aBJaHHA (HAYKOBO-10CJIi/IHE) —
I11. ITincymkoBuii KOHTPOJIb (TUDepeHiiioBanmii 3aiK)™* 40
Pa3om 3a BCi BUIM HaBYAJIBLHUX 3aHATHh Ta KOHTPOJIbHI 3aX0/I1 100

@®opMHM Ta MeTOAM HABYAHHA i BHKJIAJAHHS, 32c00M NPOBAJKEHHA
OCBITHBOI JiSIJILHOCTI HABYAJIBLHOI JUCIHMILTIHA

BuBYeHHS HaBYAJIbHOI JUCLMILIIHA PEANi3yeThCsl B TAKUX (hopMax: HaBya-
JIbH1 3aHATTS 33 BUJAMU, KOHCYJIbTallll, KOHTPOJIbHI 3aX0/I1, CAMOCTIiTHa po0OoTa.

B HaByanbHiil AUCHUIUIIHI BUKOPHUCTOBYIOTHCA TAKI MeTOAM HABYAHHS I
BUKJIAIaHHS:

— Memoou HABUAHHS 3a 0Xcepelamu HAOYmms 3HAHb. CIIOBECHI METON HaB-
yaHHs (JIeK1is, MOSICHEeHHs, Oeciia, IHCTPYKTaX); HA0YH1 METOJAM HaBYaHHs (1LITIOC-
Tpallisi, IEMOHCTpALlisl, CIIOCTEPEKEHHS] ); IPAKTUUHI METO/IM HaBYaHHS (MIPaKTUYHA
poborta);

— Memoou HABYAHHA 34 XaAPAKMePOM JIO2IKY NI3HAHHA. aHATITUYHUMA; CUHTE-
TUYHUH; 1HIYKTUBHUN; IETyKTUBHUI; TPAyKTUBHHUIA;

— Memoou HABYAHHA 34 DPIGHEeM CAMOCMIUHOI pO3YMOBOI OIsIbHOCHI MUX,
Xmo Haguaemuvcsl. MPOOJIEMHUN BUKIA/; YACTKOBO-TIOIIYKOBHIA; TOCII THULIbKU;

— [HHOBAYIHI MemoOu Hag4aHHs: PpoO0Ta 3 HABYAIbLHO-METOIMYHOIO JIiTepa-
TypOIO Ta BIJ€O METOJ; HABYAHHS 3 BUKOPUCTAHHSAM TEXHIYHHUX PECYpPCIB; METOAU
oprasizaiiii HaB4aJIbHOTO MPOLIECY, 1110 (POPMYIOTh COLIIAJIbHI HABUYKH;

— HAyK080-00CiOHa poboma;

— camocmitina poboma.

3aco0u NpoBaKeHHS OCBITHBOI AisVIbHOCTI

ExcniepuMenuTanbHi yCTAaHOBKM Ta TUIaKaTH JlabopaTopii MPUKIATHOI
MEXaHIKM 1 MaTepialo3HABCTBA Ta JTA0OpaTOpii T1APABIIKH 1 TEXHOJIOTIN 3aXUCTY
HABKOJIMIITHROTO ~ CEPEJIOBUINIA MPU  TPOBEACHHI  JAOOpPAaTOPHUX  POOIT;
KOMIT IOTEpHUI KJIac 3 IOCTynoM 10 mepexi [ntepuer i1 cucremu OpenTest2 npu
MPOBEJICHHI MPAKTUYHUX 3aHATh Ta CKIaJaHHl AudepeHIioBaHOTO 3alliKy;
MYJIbTUMEIIMHUI MPOEKTOP 1 €KpaH, HOYTOYK NP MPOBEAEHH1 JEKIIHHUX 3aHATh.

IMoaiTHka BUKJIaJaHHSA HABYAJILHOI JUCHUILIIHA
1. 3BO mnoBuHEH Ha 3aHATTAX NpPUWMATH aKTUBHY y4acTh B OOrOBOPEHHI
HaBYaJbHUX TMUTaHb, OYTHU TOMEPEIHBO MIATOTOBICHUM 3a PEKOMEHOBAHOO JIi-
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TEepaTyporO 10 MPAKTHUYHUX Ta JIAOOPATOPHUX 3aHATH, STKICHO 1 CBOEYACHO BUKO-
HYBaTH BCl 3aBJaHHS.

2. 3BO noBUHHI CyMIIIHHE BUKOHYBAaTH PO3KJIAJ 3aHATh 3 HABYAIBHOI JMC-
uurotiHg. [Ipomycku 3aHsATTS 0€3 yBaKHOI MPUYMHM Ta 3alli3HEHHSI Ha 3aHATTA
HenonycTuMi (3BO, sk 3ami3HUIMCS Ha 3aHSTTS, 10 3aHATTS HE JTOMYCKAIOThCS).

3. be3 nmoszsomy HIIII menpumycTiMO KOpUCTYBaHHS MOOLIBHUM Teledo-
HOM, IUIAHIIETOM YH 1HIIMMH MOOUIBHUMHU MPUCTPOSIMU TiJ 4Yac 3aHATTS, 1 TUM
OUTBII — ITi/T Yac CKIaAaHHS €JIEMEHTIB IOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJTIO.

4.3BO mNOBHHHI YITKO BUKOHYBATH BUMOTH IIOJI0 TEPMIiHIB BUKOHAHHS
MOCTABJICHUX 3aBJIaHb, 3aXUCTy poOIT, JiKBimamii 3aboproBanocreii. HeBukoHaHHS
BUMOT II0JI0 TEPMiHIB 3HHKYE MaKCUMaIbHUN Oall (OLIHKY) 3a 3aBaaHHs Ha 30 %.

5.3BO mix yac 3acBO€HHSI Martepially AUCIHMIUIIHUM Ha 3aHATTIX, MiA 4Yac
CaMOCTITHOTO BUKOHAHHS 3aBJIaHb, a TAKOX IIiJ] Yac CKJIQJaHHS €JIEMEHTIB MOTO-
YHOTO Ta IMiJICYMKOBOTO KOHTPOJIO, TMOBHHHI JOTPUMYBATUCS TIOJITUKH aKa-
JeMIYHOI JTOOPOYECHOCTI, TEeHJEPHOI PIBHOCTI Ta HEAUCKPUMIHAIlI, a TaKOX
JOTPUMYBATUCA TPOTHUEIIIEMIYHUX 3aXOJ/IB BIAMOBIIHO [0 YMHHOTO 3aKOHO-
naBcTBa. [Ipy BUKOHAHHI 1HAMBIAYadbHOI CAMOCTIMHOI POOOTH 1O 3aXUCTy JO-
nyckatoTbcst MKP, siki BUKOHaHI1 JiUIIIe 32 BIACHUM BapiaHTOM, BUJIAHUM KOKHOMY
3100yBa4yeB1 OKPEMO.

6. 3BO maroTh mpaBo Ji3HATUCS PO KUTbKICTh HakonuueHux Oani y HIIIT 3
HABYaJIbHOI JUCUUIUIIHU a00 B €JIEKTPOHHOMY >KypHasl YCHIIIHOCTI BiAMOBIAHOI
rpynu (B3BOJly) Ta BECTH BJIACHHI 00K X OaiB.
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Po3pobuuk(m):

CTapIINi BHKJIaIa4 Kaeapu
NPUKIIATHOT MEXaHIKU Ta TEXHOJIOTIH
3aX¥CTy HaBKOJMIITHHOTO CEPEIOBUIIA,

KaHAUAAT TEXHIYHUX HAYK Onena CEPIKOBA
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