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BCTYII

AHoOTaNi"

HNucuurutina «Mamepiano3Hagcmeo ma mexHoo2is KOHCMPYKYIUHUX MAMepiaie»
MOKJIMKaHa JONOMOIrTH 37100yBauaMm Bumioi ocBiTH (3BO) orpumaru 3HaHHSA MpO
KOHCTPYKIIIHI MaTepiayii Ta iX BIACTUBOCTI, METOAU iX BUPOOHMIITBA, MPO OCHOBHI
TEXHOJIOTIYHI MeTOau (OPMOYTBOpPEHHS JeTajed; O3HAMOMHUTH 3 MOKJIUBOCTSIMU
Cyd4acHOTO  MamuMHOOYJyBaHHS Ta TEPCICKTUBHUMH  TEXHOJIOTISIMA  0OpOOKH
KOHCTPYKIIHHUX MaTepiamiB; PO3KpUTH (PI3UUYHY CYTHICTH SIBUIN, SKi BiIOYBalOTHCS Y
MaTepianax npu Jii Ha HUX pi3HUX (AaKTOpiB B yMOBaxX BUPOOHHUIITBA Ta €KCIUTyaTallli, ix
BIUIMB HA BJIACTHBOCTI MaTepialiB; HABUUTU TEOPIi Ta MPAKTUILI TEPMIYHOI OOpOOKH Ta
1HIIMM 3aco0aM 3MIITHEHHS MaTepialliB, SIKi Ial0Th BUCOKY HAJIMHICTh Ta JOBIOBIYHICTH
JeTajasiM MallliH, IHCTPYMEHTY Ta 1HIIIUM BUpOOaMm.

KiarouoBi cjoBa: OynoBa MeTaniB, aloTpoOmiyHl 3MiHH, ACHEKTH KpPUCTAIIB,
audysis B MeTanax 1 crutaBax, (pa3oBWil CKiIaJ CIJIaBiB, JlarpaMu CTaHy, KOMIIOHEHTH,
YaByHH, CTaJll, MEXaHIYHA Ta TepMiyHa 0OpoOKa METAIB.

Abstract

The discipline "Materials science and technology of construction materials" is
designed to help students of higher education (SHE) gain knowledge about construction
materials and their properties, methods of their production, about the main technological
methods of forming parts; to get acquainted with the possibilities of modern mechanical
engineering and promising technologies for processing structural materials; reveal the
physical essence of the phenomena that occur in materials under the influence of various
factors in the conditions of production and operation, their influence on the properties of
materials; teach the theory and practice of heat treatment and other means of
strengthening materials that give high reliability and durability to machine parts, tools
and other products.

Key words: structure of metals, allotropic changes, crystal defects, diffusion in
metals and alloys, phase composition of alloys, state diagrams, components, cast irons,
steels, mechanical and heat treatment of metals.



1 Onuc HABYAJBLHOI JUCIUIIJIIHHA

HaiimenyBaHHA
NMOKA3HUKIB

I'any3b 3HaHB,
crneniajabHIiCTh,
OCBITHS porpama,
OCBIiTHIll piBeHb

XapakTepuCcTHKA HABYAJIbHOI
JUCIHUILIIHA

neHHa ¢popma
HABYAHHA

3a04yHa popma
HABYAHHS

KinbkicTb kpeauTiB —
5,0

lNany3sb 3HaHB:

0608 ’a3K06a

Monyais — 2 14 «EnextpuuHa iHXeHEpisa» Pik MArOTOBKH

3micToBHX MOaYyJIiB — 4 1-i1 1-i1
Cemectpn

EnexkrpoHHuii aapec Ha

caiiti XHHI HYK: . . 1-#1, 2-it 1-#, 2-i

http://kb.nuos.edu.ua/Lic | CIEMIATBHICTS:

ensing%20and%20accre 144 «TennoenepretTukay, Jlexmii

ditation%20specialties/te
hermal-power-b.html

3arajbpHa KiJIbKIiCTh
roaguH — 150

OCBITHI pOrpamu:
«TennoenepreTukay,
«EnepreTnunuii
MEHEIKMEHT

1-i1 cemectp-30 rogux;
2-i cemectp-15 rogun

1-i1 cemectp-8 roauH,;
2-i1 cemecTp-4 roguHu

JlaGop

aTopHi

1-it cemectp-15 ronun;
2-i1 cemectp-15 roaun

1-ii cemecTp-8 rouH,;
2-i1 cemecTp-4 roguHU

Tu:KHeBUX FOAUH 1A
AeHHOI (popmu
HABYAHHA:
ayJUTOPHUX:

1-i1 cemecTp — 3;

2-i1 cemecTp — 2;
caMOCTiifHOT poOoTH
3BO:

1-ii cemecTp — 2;

2-i1 cemecTp — 3

PiBenp BUIIOT OCBITH:
nepiuii (0akamaBpChbKUii)

Camocriiina po6ora

1-i1 cemectp-30 roauH;
2-if cemecTp-45 rouH

1-i1 cemecTp-59 ronuna
2-i1 cemecTp-67 roiuH

Bua koHTpoOJII0

1-it cemecTp —

2-11 ceMecTp — eK3aMeH

[MIMK (3amik);

2

MeTtoro

BUBUCHHA

MeTa Ta 3aBAAHHA HABYAJILHOI JHCHUILIIHA

UCLIMILIIHA

«Mamepianosnascmeo

ma  mexHon02is

KOHCMPYKYIUHUX Mamepianie» — HaJAaTH 3HAHHS NPO KOHCTPYKIIMHI Marepianu Ta ix
BJIACTUBOCTI, METO/M X BUPOOHUIITBA, OCHOBHI TEXHOJOTI4HI METOIU (POPMOYTBOPEHHS
JeTaneil; O3HAHOMUTHM 3  MOXKJIMBOCTSIMHU  Cy4acHOro0  MAalIMHOOYAyBaHHS  Ta
NEPCHEKTUBHUMHM TEXHOJIOTISIMU OOpPOOKM KOHCTPYKIIMHUX MareplajiiB; pPO3KPUTH
(G13UMYHy CYTHICTHh SIBHUI, $IKI BIJOYBAaIOThCA y Mareplajax MpU Jii Ha HUX pI3HUX

HABUUTH TEOpii Ta MPaKTHUIll TEepMidHOI OOpOOKM Ta I1HIIKMM 3aco0aM 3MIITHEHHS



MarepiajiiB, SKi JalOTh BHCOKY HAJIMHICT, Ta JOBTOBIYHICTh JCTalsIM MAIIWH,
IHCTPYMEHTY Ta 1HIIUM BUPOOaM.

Metoro BUBYEHHS IucUUILIIHM € (gopmyBaHHsS y 3BO 3rigHo 31 Crangaprom
BUIIOI OCBITH YKpaiHu, 3aTBepkeHMM HakazoM MiHicTepcTBa OCBITH 1 HAyKH YKpaiHu
Ne 372 Big 04.03.2020 p., Ta OCBITHBO-TIpO(PECIHHUMU TpPOrpaMaMu TMEPUIOTO
(OakaynaBpcbkoro) piBHA Buloi OcBITU «TemnoeHepreTuka» Ta «EHepreTH4HMA
MEHEKMEHT» TaKUX KOMIIETEHTHOCTEH:

Iumeepanvna komnemenmuicms (IK-1) — 31aTHICTH pO3B’A3yBaTH CKJIAJHI
3arajbHl, CHELlaji30BaHl 3ajayl Ta NPAKTUYHI OpoOieMu y cdepi TerIoeHEepreTUuKu
Ta/abo y mpoleci HaBYaHHS, IO THepeadadae 3acTOCYBaHHS TEOpId Ta METO/IIB
EJIEKTPUYHOI 1HXKEHEPIT, 1 XapaKTepU3yEeThCS KOMILJIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3azanbHi KOMNEmMeHmHOCmi:

3K 3. 3gaTHICTh BYUTHCS 1 OBOJIO/IIBATH CYYaCHUMU 3HAHHSIMU.

CneyianvHi KOMnemeHmHOCmI

@®K?2. 3gaTHICT, 3aCTOCOBYBaTH 1 IHTETpYBaTH 3HAHHA 1 PO3YMIHHS 1HIIHX
IHKEHEPHUX JUCIUILIIH AJIs BUPIIEHHS MPpodeciiHuX mpoOeMm.

3aBiaHHs BUBYCHHS AMCLUMILUIIHU TOJIATAIOTH B TOMY, II0 0€3 KOHCTPYKLIMHUX
MarepiaiiB, 0coOJMBO ©0€3 MeTajaiB He OOXOAMUTHhCSA JKOJHA Tally3b CYy4acHOTO
BupoOHuLTBa. CaMe TOMy MalOyTHIN 1HXEHEP-MEXaHIK MOBUHEH 3J00yTH Yy BHILOMY
HaBYAJIbHOMY 3aKJajl HE JIUIIE IPYHTOBI TEOPETHYHI 3HAHHA MPO OYyJIOBY, BIACTHUBOCTI
Ta HOB1 TEXHOJIOTii 0OpoOKM MaTepiaiiB, aje W OBOJOMITH OCHOBHUMU METOJUKAMHU
7a00paTOPHUX JOCHIKEHb 1 TEXHOJIOTIYHUX po3paxyHKiB. HaOyTi cucTemH1 3HaHHSA 1
NPAKTUYHI HABUYKH JIOMIOMOXKYTh HOMY 3roJIOM B YMOBax BHUPOOHMIITBA PAalliOHAJIBHO
BUOMpaTU HEOOXIIHI MaTepiaiy 1 MPU3HAYaTH CIIOCOOM BUTOTOBJICHHSI 3 HUX 3arOTOBOK 1
JeTajgey MaIinH.

Y pesynbrari BHBYeHHA aucnuiuriind 3BO MmoBUHEH 3HATH SK palliOHAJIBHO
BUOMpaTH HEOOX1AHI MaTepialid i MPU3HAYATH CIIOCOOU BUTOTOBJICHHS 3 HUX 3arOTOBOK 1
JIeTaJIeV MalllVH.

3 IlepenymMoBH /11 BUBYEHHS IUCHUILIIHA

[lepenymoBamu asisi onanyBanHa 3BO gaHoi aucuMIUIiHA € MONEpeaHbO BUBYEHI
JUCIUIUTIHY MIKUTHHOT MPOTpaMu: MaTeMaTuka, Gpizuka, XiMis.

4  OuikyBaHi pe3y/ibTaTH HABYAHHA

BuBueHHs qaHOi HaBYaIbHOI TUCHUIUIIHU nepedadae popMyBaHHS Ta PO3BUTOK Y
3BO Takux pe3ysbTaTiB HABYAHHS:

[1P1. 3Hatu 1 po3yMmiTH MaTreMaTtuky, (i3uKy, TEIIOMacoOOMiH, TEXHIYHY
TEPMOJIMHAMIKY, TiApora3oAuHamiky, TpaHcopMmalliio (IMepeTBOPEHHs) EHeprii,
TEXHIYHY MEXaHiKy, KOHCTPYKI[ifHI = MaTepiajid, CHCTEMH aBTOMAaTH30BaHOTO



POEKTYBaHHS B TEIUIOTEXHIIll, Ha PIBHI HEOOXITHOMY IJsi JOCSTHEHHS pPE3yJIbTaTiB
OCBITHBOT IPOTPAMH;

[IP15. Po3ymiTH OCHOBHI BJIACTUBOCTI Ta OOMEXEHHS 3aCTOCOBYBaHHMX
MaTepiajiB, 00JagHaHHS Ta IHCTPYMEHTIB, IH)KEHEPHUX TEXHOJIOT1H 1 MPOLIECiB.



5 IIporpama HaBYAJBHOI AU CIUTLTIHA

Moayas 1
1-i1 cemecTp

3micToBuil Moaysb 1. CTpPyKTYpa i BJIaCTHBOCTI MeTAJIiB

Tema 1. Teopis craBiB. CTpykTypa 1 BJIACTHBOCTI MatepianiB. BuszHaueHHs 1
Kiacudikaiisg. ATOMHO-KpHUCTaIi4Ha Oy 10Ba MEeTaIiB. AJIOTPOIIYHI 3MIHH.
IDicepena ingpopmayii: [1] ctop. 6-7; [3] cTop. 58-62; [4] cTop. 50-55.

Tema 2. Jlepextn kpucramiunux rpat. Qudysis B meranax i craBax. [Iponecu
TUTABJICHHS 1 KpUCTaTi3aIlii.
IDicepena ingpopmayii: [1] ctop. 7-13; [3] cTop. 62-72.

Tema 3. BnactuBocTti MeTaiiB 1 ciuiaBiB. Pa3oBuii ckiiaj CIjiaBiB.
IDicepena ingpopmayii: 1] ctop. 13-18; [3] cTop. 72-75; [4] cTop. 55-57.

Tema 4. Jliarpamu ctany cmiaBiB. Kputuuni Touku. EBTekTHKA.
IDicepena ingpopmayii: [1] ctop. 18-19; [3] ctop. 75-79; [4] cTop. 57-62.

Tema 5. CTpyKkTypHI CKJIaJ0B1 3aJ1130BYIJICIICBUX CIUIaBiB. [{iarpama crany 3aii3o-
ByIJIeIb. Byruieneni craiii.
IDicepena ingpopmayii: [1] ctop. 19-24; [3] crop. 79-86; [4] cTop. 62-69.

Tema 6. [liarpama crany 3amizo-rpadir. YaBynu. Cipuii 1 6inmii yaBynu. JleroBani
yaByHHU. MapKyBaHHS.
IDicepena ingpopmayii: [1] ctop. 24-29; [3] cTop. 102-105; [4] cTop. 63-65, 69-70.

3micToBuil Moayib 2. CyaHo- Ta MAaIIMHOOYAIiBHI MaTepiajmn

Tema 7. Knacudikanis Ta MmapkyBaHHs cranei. EkcrutyaTtaniiiHi BUMOTH /10
CyJHO- Ta MaIIMHOOY/IIBHOT cTajieil. BIIMB Jeryrounx eJIeMeHTiB Ha BIACTUBOCTI CYIHO-
Ta MalIMHOOYAIBHOI CcTajel.

IDicepena ingpopmayii: [1] ctop. 42-51; [3] ctop. 92-98; [4] cTop. 65-66.

Tema8 Crani Ta cmiaBd 3 OCOOJMBUMHU — BJIACTHBOCTSIMHU. XPOMHUCTI
KOPO31MHOCTIMKI cTami. XpPOMOHIKEIEeBl KOpPO31MHOCTINKI cTaixi. MeToau ImiiBUIIICHHS
SIKOCTI cTaii. MijgH1 CIIJIaBH.

IDicepena ingpopmayii: [1] crop. 51-56; [3] crop. 98-102; [4] cTop. 66-69.



Tema 9. CrnnaBu amOMIHIIO 1 TUTaHy B CYJHO- Ta MAalIMHOOY/TyBaHHI.
BupoOHUIITBO anroMiHiiO 1 TUTaHy. THUTaH 1 CIUTABU HA MOTO OCHOBI. TeXHIUYHUN MarHii 1
HOr0 CIUJIABH.

IDicepena ingpopmayii: [1] ctop. 56-62; [3] cTtop. 105-108; [4] ctop. 77-80.

Tema 10. [ncTpymentanpui crani. Crami s IHCTpYMEHTIB rapsiuoi aedopmariii.
[HCTpyMeHTanbHI criedeHi TBep/i criaBu. MeTtanokepamika. AOpa3uBHI MaTepiai.
IDicepena ingpopmayii: [1] ctop. 46-51; [3] ctop. 62-72; [4] cTop. 108-110.

Monayas 2
2-i1 cemecTp
3micToBHil MOTyJb 3. X0s10Ha 00po0Ka MeTaJiB

Tema 11. Mexaniudai ocHOBU pi3aHHSA MeTamiB. Cxemu OOpOOKM pi3aHHSM.
EnemenTu pi3anns. I'eometpis mapy, mo 3pi3yerbca. YacTUHU 1 €IEMEHTH TOKApHOTO
npoxigHoro pi3isg. KoopauHaTHI IUIOMMHY AJ19 BU3HAYEHHS KyTIB pi3is. KyTu pi3is.

IDicepena ingpopmayii: [2] ctop. 18-28; [3] crop. 155-158; [4] cTop. 241-251.

Tema 12. Kimacudikariist Mmetanopixkyuux BepctaTiB. KiHemaTuka BepcTaTiB.
IDicepena ingpopmayii: [2] ctop. 28-35; [3] crop. 158-162; [4] cTop. 258-270.

Tema 13. OO6poOka 3aroToBok Ha Bepctatax. OOpoOKka 3aroToBOK Ha

CBEpJTYBaJIBLHUX 1 PO3TOUYBAJIBHUX BEpCcTaTax.
IDicepena ingpopmayii: [2] ctop. 35-45; [3] crop. 162-164; [4] cTop. 276-285.

Tema 14. OOpoOka 3aroToBoK Ha ¢pe3epHUX BepcTarax. TWmm i MpPU3HAYEHHS
BepcTariB. Pixyumii iHCTpymMeHT. CxeMu OOpOOKHM 3aroTOBOK Ha YHIBEpCAJIbHUX 1
0araToIiIhOBMX BepCTaTax 1 HaliBaBTOMATax.

IDicepena ingpopmayii: [2] crop. 45-54; [3] crop. 164-170; [4 ] cTop. 285-294.

3microBuit Mmonyib 4. Mapsiua 06podka meTaJiB

Tema 15. 3BaproBanHs IIaBJIeHHSIM. 3BaproBaHHs TUCKOM. CriocoOu 3BaproBaHHS
TUTABJICHHSIM.
IDicepena ingpopmayii: [2] ctop. 7-18; [3] ctop. 179-191; [4] cTop. 219-227.

Tema 16. Tepmiuna oOpoOka. 3acTOCYBaHHS JiarpaMu CTaHy 3aJ1i30BYTIICIIEBUX
crutaBiB. OcHOBU Teopii TepMiuHOT 00poOKH cTai. [lepeTBOpeHHs B cTalli IPH HATpPiBi.
[TepeTBOpEHHS MEPIITY HA AYCTEHIT.

IDicepena ingpopmayii: [1] crop. 29-34; [3] crop. 86-92; [4] cTop. 70-77.



Tema 17. IleperBopeHHs B cTaji MpH OXO0JIOAKyBaHHI. [lepiiToBe mepeTBOpEHHS.
MapteHcutHe niepeTBopeHHs. beitHiTHe mepeTBopenHs. [lepeTBopeHHs ayCTEHITY NpU
Oe3nepepBHOMY 0XOJO0/KyBaHHI. [IepeTBOpEHHsSI MapTEHCUTY 1 3AJIMIIKOBOIO ayCTEHITY
IpH Harpisi (BIAITYCK CTall).

IDicepena ingpopmayii: [1] ctop. 34- 41.

Tema 18. OcnHoBu nuBapHOro BuUpoOHULTBA. CyTh JIMBApHOrO BUPOOHUITBA.

JIuTTs B 01HOPA30BI1 NilaHi Gopmu.
IDicepena ingpopmayii: [3] ctop. 146- 154; [3] cTop. 146-155; [4] cTop. 86-106.
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5.1 TemaTnunuii IJIaH HABYAJIBLHOI AMCIUILTIHA

Kinekicts rogns
Ha3Bu 3MiCTOBHX MOJYJIIB 1 TEM Ariia (.IiOpMa 3aquaf‘1)opMa
YCHOTO|JIEKIII1 |71a0| C.p. [ychor|JeKiii |mab| c.p.
0
1 2 3 415 6 7 819
Moayas 1 (1-ii cemecTp)
3mictoBui Moayis | CTpyKTypa i BI1aCTUBOCTI MeTAaJIiB

Tema 1. Teopis cinaBiB. CTpyKTypa 1 BIaCTUBOCTI
MaTtepianiB. BusHaueHHs 1 knacudikarisi. ATOMHO- 5 2 -1 3
KpHCTaJliyHa Oy10Ba METaIiB. AJOTPONIYHI 3MiHH
Tema 2. Jledextn kpuctaniuaux rpar. Judysis B
MeTanax 1 craBax. [Ipotiecu miaBneHHs 1 5 2 2 1
KpUCTaTi3amii
Tema 3. BriactuBocTi metaniB i cruiaBiB. @azoBuit 5 ) o3
CKJIaJl CTIIABIB ' ‘ 30 4 4| 2
Tema 4. [liarpamu crany cmiiaBiB. KpuTH4HI TOUKH. 5 ) 2|1
EBTekTuka
Tema 5. CTpyKTypHI CKJIa/I0BI 3aTi30BYTICIICBUX
cruiaBiB. [liarpama cTaHy 3ai1130-ByIJIELb. 5 2 2|1
Byrnernesi crami
Tema 6. [liarpama crany 3amizo-rpadir. YaByHu.
Cipuii 1 6inuit yaByHU. JleroBaHi 4aByHHU. 5 4 - 1
MapkyBaHHs

Pa3om 3a 3mictoBum moayJsem 1: | 30 14 10 | 30 4 4 |22

3mictoBuii Moayih 2 CyaHo- Ta MAIIMHOOYAIBHI MaTepiajan

Tema 7. Knacudikarrist Ta MapKyBaHHS CTajCi.
Excrnyarariiini BUMOTH 70 CyJTHO- Ta
MaIMHOOYIIBHOI cTajnei. Brimus jeryrounx 12 4 4| 4
€JIEMEHTIB Ha BJIACTUBOCTI CYJTHO- Ta
MaIMHOOYTIBHOI cTajien
Tema 8. Craui Ta criaBu 3 0COOJIMBUMH
BJIACTUBOCTSAMH. XPOMHUCTI KOPO3IMHOCTINKI CTaII. 1 4 |7
XpoMoHiKeJeBl KOpO3iMHOCTIHKI cTani. MeToau
MABUILIEHHS SIKOCTI cTaii. MifgHi CIiaBu 45 4 4 | 37
Tema 9 CrinaBu anroMiHiIO 1 THTaHy B CyIHO- Ta
MaIlMHOOY TyBaHHI. BUpOOHUIITBO aIFOMIHIIO 1 1 4 2| s
TUTaHy. TUTaH i1 crjIaBu Ha oro ocHoBi. TexHIYHUH
MarHii i #oro crjiaBu
Tema 10. [nctpymenTtanbai ctani. Crami s
IHCTPYMEHTIB Taps4oi Aedopmartii. 1 4 3| 4
[HCTpyMEHTabHI CTIeueH1 TBEP/Ii CIUIABH.
Mertanokepamika. AOpa3uBHI MaTepiain

Pa3om 3a 3mMicToBUM MoayJiem 2: | 45 16 | 9| 20 | 45 4 4 | 37
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1 2 3 415 6 7 819
Pa3om 3a mogynem 1: | 75 30 (15| 30 | 75 8 8|59
Moayas 2 (2-ii cemecTp)
3mictoBuit Moynb 3 XoJ101Ha 00poOKa MeTaliB
Tema 11. MexaHi4HI OCHOBHY Pi3aHHS METAIB.
Cxemu 00poOku pizaHHsIM. EnemenTH pisanHs.
['eomeTpis mapy, 1o 3pi3y§TLca. IIe}CTI/IHH 1 2 5 2| 4
€JIEMEHTH TOKAPHOT'O MPOXiAHOTO Pi3Ls.
KoopaunaTHi muIonuHu 1J1 BU3HAYCHHS KYTiB
pizis. KyTtu pizus
Tema 12. Knacudikariis MeTano pi>kydnux BEpCTaTiB. 2 ) 2| 4
KinemaTtuka BepcrariB
30 2 2|26
Tema 13. O6poOka 3aroTOBOK Ha BepcTaTax.
O6po0Oka 3aroTOBOK Ha CBEPTYBAIbHHX 1 7 2 1| 4
PO3TOUYBAJILHUX BEepcTaTax
Tema 14. O6poOka 3aroToBOK Ha (hpe3epHux
BepcraTax. TuUmu i mpu3HaYeHHS BEPCTATIB.
Pixyuwmii incTpyMeHT. CxeMu 00poOKHU 3ar0TOBOK 7 2 2|3
Ha YHIBepCaJIbHHX 1 6araToiThOBUX BEPCTATAX 1
HariBaBTOMaTax
Pa3om 3a 3mictoBum mMoayaem 3: | 30 8 715 | 30 2 2 |26
3wmicToBuii Moayis 4 "apsiua 06podka meTaJtiB
Tema 15. 3BaproBaHHs IUIaBJIEHHAM. 3BaplOBaHHSA 11 ) 2| 7
TUCKOM. CriocoOu 3BaprOBaHHS IUIABJICHHSAM
Tema 16. Tepmiuna o6poOka. 3acTocyBaHHA Aiarpa-
MH CTaHy 3aJ1130BYIJICIICBUX CIU1aBiB. OCHOBHU Teopii 1 ) |9
TepMidHOT 00poOku ctani. [lepeTBopeHHs B cTami
nipu HarpiBi. [lepeTBOpeHHs MEpIIITy HA ayCTEHIT
Tema 17. [lepeTBOpeHHS B CTaJIi IPU OXOJIOIKYBaH-
ui. [lepriToBe nepeTBOpeHHs. MapTeHCUTHE TIEpeT- 451 2 | 2141
BopeHHs. beliniTHe neperBopeHHs. [lepeTBopeHHs 12 1 4l 7
ayCTEHITY Mpu Oe3MepepBHOMY OXOJIOKYBaHHI.
[lepeTBOpEeHHSI MAPTEHCHUTY 1 3AJIUIIKOBOTO aycCTe-
HITY IPH HArpiBi (BIAIYCK CTaJIl)
Tema 18 OcHoBu nuBapHOro BUpoOHUNTBA. CyTh
JUBApPHOTO BUPOOHUIITBA. JIUTTS B 01HOpPA30Bi 11 2 20 7
nimadi popmMu
Pa3om 3a 3micToBuUM mMoayJsiem 4: | 45 7 8130 | 45 2 2 |41
Pa3om 3a monyaem 2: | 75 15 [15] 45 | 75 4 4 | 67
Pa3om 3a qucummniiny: | 150 45 30| 75 150 | 12 |12 (126

Hpumimxu:

- nisa 3BO 3ao04yHoi (hopMU HaBYaHHS BUKJIAJAIOThCS
3MICTOBHUX MOJIYJIIB B 00CsiTax BIJAMOBIIHO J0 TaOJuIIi;

OIJISIIOBI JIEKIIT 3a TeMaMU

- 1ab — mabopaTopHi pobOTH; C.p. — caMocTiitHa pobota 3BO.

12



5.2 Temu 1a00paTOPHUX 3aHATH

Ne Kinekicte rogua
3/ Hassa temu JIeHHA 3a04Ha
dbopma dhopma
Moayas 1 (1-ii cemecTp)
1 Texnika 6e3meku poboTH y mabopartopii «Marepiano3naBctBa Ta TKM». ) 1
JDicepena inghopmayii: [5, 10], poboTa 1
) MiKpOCKOMYHIA METO TOCIIHKSHHS METAIIB. 4 )
JDicepena inchopmayii: [5, 10], pobota 2
3 Jiarpama «3aiizo-IieMeHTHTY». ByTriienesi crai. 3 )
JDicepena inghopmayii: [5, 10], po6oTa 3
4 CrpyKTypa Ta BIaCTUBOCTI YaBYHIB. ) 1
JDicepena inghopmayii: [5], podota 4
5 BuznaueHHs TBEpI0CTI METAITIB 1 CTIaBiB. ) 1
IDicepena inghopmayii: [5], pobora 5
6 BusnaueHHs yaapHOi B’SI3KOCTI METaTIB. ) 1
ticepena inghopmayii: [5], pobota 6
Pa3om 3a moayJsiem 1: 15 8
Moayas 2 (2-ii cemecTp)
YMOBHI NTO3HAYEHH 1 KIHEMATUYHI CXEMH €JIEMEHTIB METaJIOpPi3aIbHOTO
7 | BepcrTary. 2 0,5
Jicepena inghopmayii: [6], pobota 7
AHaJi3 KIHEeMaTUYHOI CXeMH, TPAKTUYHE O3HAHOMIICHHS 3 YCTPOEM 1
] pOOOTOO HA TOKAPHOMY BepcTaTi. YaCTHHU 1 €IEeMEHTH TOKapPHOTO 3 1
MPOXIAHOTO Pi3IIs.
JDicepena inghopmayii: [6], podota 8, pobota 9
BrnuB eneMeHTIB pexkUMy pi3aHHs Ha TEMIEPATypy pi3aHHS MIPU
9 | TOYiHHI. 2 1
JDicepena inghopmayii: [6], pobota 10
10 CepmiiIbHHIA BepcTaT i poOOTH, SIKi BUKOHYIOTHCSI HA HHOMY . ) 0.5
JDicepena inghopmayii: [6], podota 11 ’
1 ®pes3epHuii BepcTat 1 poObOTH, IKi BAKOHYIOTHCS Ha HBOMY. 4 0.5
IDicepena inghopmayii: [6], pobota 12 ’
12 VYHiBepcalbHO-3aTOYHHUI BEpCTaT 1 pOOOTH, SIKIi BAKOHYIOTHCS HA HOMY . ) 0.5
JDicepena inghopmayii: [6], pobota 13 ’
Pa3om 3a moayJsiem 2: 15 4
Pa3om 3a qucuumniny: 30 10

3a KOHCYJIbTaTUBHOIO JJOTIOMOT'0OI0 HayKoBoO-TieaaroriyHoro npamisHuka (HIIIT).

Koxne 3aBganus 3 1a0opatopHoi poOOTH BUKOHYETHCS CTYACHTOM 1HAUBIAYaIbHO

ITix gyac miArOTOBKHM J0 BUKOHAHHS Ta IIiJl Yac MPOBEJICHHS JIabopaTOpHOi poOOTH
3BO nmoBHUHEH 3aKpIMUTH TEOPETUYHHUH JICKIIHHUN 1 TPAKTUYHUN MaTepian, HaBYUTHUCS
CaMOCTIMHO IPAIIOBATH 3 JIITEPATyPOIO.
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5.3 Camocriiina po6oTa

KinekicTs roaun

Ne
Hazsa Temn JeHHa 3a049Ha
3/m
dbopma dhopma
Moayas 1 (1-ii cemecTp)
1 Jedextu kpuctaniyHoi Oy10BH MaTepiaiiB. i 7
JDicepena inghopmayii: [3] crop. 62-65
) MeToau HOCHiKEHHS CTPYKTYPH METaiB. i 3
JDicepena inghopmayii: [3] crop. 66-68
3 [1naBneHHs Ta KpHUCTami3allisg METaliB. i 3
JDicepena inghopmayii: [3] crop. 69-71
4 Teepai criasu. Minepanokepamika. AGpa3uBHI MaTepiay. i 7
JDicepena inghopmayii: [3] crop. 108-110
Pa3om 3a moayaem 1: - 30
Moayab 2 (2-# cemecTp)
[Tporiec cTpyKKOYTBOPEHHS MPH pi3aHHI METAJIIB Ta SBHIIA, IO HOTO
1 | cynpoBOASATH. 6 10
JDicepena inghopmayii: [3] crop. 247-252
) OO6poOka 3aroTOBOK Ha CTPYTalIbHUX 1 JOBOAJILHUX BEpCTATAX. 5 10
JDicepena inghopmayii: [3] crop. 294-296
Crnioco6u BurotoBneHHs BUIMBKiB. CrienianbHi Metoau nutBa. CyIHOBI
3 | cranpHi BigymBku. CyTHOBHIA CTaJIbHUMA MPOKAT 1 CyTHOBI TOKOBKH. 6 10
JDicepena inghopmayii: [3] crop. 88-111
4 HarpiBanus MetaiiB nepen o0poOkoro TUCKOM. [IpokaTHe BUPOOHHUIITBO. 5 ]
JDicepena inghopmayii: [3] crop. 136-149
Pa3om 3a moayJsiem 2: 23 38
Pa3om 3a quCHUILIIHY: 23 68
5.4 Po3noain roauH caMocTiiiHOI podoTH
No KinbkicTh ronux
- Ha3sa Temu JICHHA 3a04Ha
3/
dbopma dhopma
Moayas 1 (1-# cemecTp)
1 ITinroroBKa 0 JIEKIIA 15 4
2 | ITigroToBKa 110 1abOpaToOpHUX pooOIT 6 4
3 | [ligroToBKa A0 HOTOYHOT'O MOJYJBHOTO KOHTPOJIIO 6 -
4 | BukoHaHHS KOHTPOJILHOI POOOTH - 15
5 | CamocrTiiiHe BUBYCHHS TeM, 110 HE BXOSTH J0 JISKIIHHOTO KypCy - 30
6 | IlinroToBKa 10 MiICYMKOBOT'O KOHTPOJIIO 3 6
Pa3om 3a moayJsiem 1: 30 59
Mopnyab 2 (2-ii cemecTp)
1 [TinroroBKa 10 MEKIiA 7 4
2 | IiagroroBka /10 1a00paTOPHUX POOIT 6 4
3 | [ligroToBKa A0 HOTOYHOTO MOJIYJIBEHOTO KOHTPOJIIIO 6 -
4 | BukoHaHHS KOHTPOJBHOI pOOOTH - 15
5 | CamocrTiiiHe BUBYCHHSI TE€M, 1110 HE BXOJSATH JI0 JCKI[IHHOTO KYpCY 23 38
6 ITinroroBKa A0 MiJICYMKOBOT'O KOHTPOJTIO 3 6
Pa3om 3a moaysem 2: 45 67
Pa3om 3a qucumniiiny: 75 126
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6 MeTtoan HaBYAHHS, 32C00M NIATHOCTHKH Pe3y/IbTATIB HABYAHHSA Ta METOAH IX
AE€MOHCTPYBAHHS

Metoau HaBUaHHS — CIIOCOOM, SIKUMH 3a0e3neuyeTbest HaO0yTTst 3BO BinmoBiaHUX
KOMIIETEHI[1/ Yepe3 3aCBOEHHS MPOrPaMHOT0 MaTepiaily, a came podoTa 3 JIITepaTyporo —
OTpALIOBaHHS PI3HUX BUIIB JIKEpeEN, COpsIMOBaHUX Ha (OpMyBaHHS HOBHUX 3HaHb, iX
3aKpIIUICHHS, BUPOOJICHHS BMIHb 1 HaBHYOK Ta peajizailil0 KOHTPOJIbHO-KOPEKIIHHOT
¢dbyHK1ii B yMoBax ¢popManbHOi, HehOpMalibHOI Ta 1H(HOPMAIBHOI OCBITH.

Sx meronuuHe 3a0e3MeyYeHHs] BUKOPUCTOBYIOTHCS MIAPYYHUKH Ta METOAMYHI
BKa3iBKM JI0 BUKOHAaHHA JabOpaTOpHUX 3aBAaHb 1 CaMOCTIHHOI poOOTHM 3 JaHoi
TUCIUIUTIHU, a TaKOoX MaTeplayiv JIeKIIHHUX 3aHATh. KpiM TpaaumiiHUX MmanepoBUxX
HOCI11B, BOHU BUKOPUCTOBYIOTHCS TAKOXK 1 B €JICKTPOHHOMY BUTJIS/II.

[Tpu BuBuenHi gucrumuriad 3BO peKoMeHIy€eThCS BUKOPHCTOBYBATH OCHOBHY Ta
JIOJIATKOBY JIITEPATypy, KOHCIIEKT JEKIIIi, a TAaKOXK JKepena 3 Mmepexi Internet.

Jlist mornmuOaeHOT0 BUBUYCHHS JUCHUILIIHA PEKOMEHIYETHCS CHCTEMATHYHE
onpaloBaHHs (HaxoBUX KypHAIIB 1 BUKOPUCTaHHS pecypciB Internet.

I3 MeTot0 po3’sicHeHHsI HAUOLIbII CKIaAHUX MUTaHb JUCHUIUIIHK Ta IMiJABUIICHHS
AKOCTI BHUKOHAHHS MOJYJBHUX 1 KOHTPOJBHUX POOIT CIiJ MPOBOJUTU TPYMHOBI Ta
IHIWBIAYaJIbHI KOHCYJIBTAIl 32 PO3KIIa0M Kadeapu.

[lin 4ac mnpoBeleHHS KOHTPOJBHUX 3aXOJIB PIBEHb 3aCBOEHHA Marepiaity
3MICTOBUX MOJYJIIB OIIIHIOETHCS IUISXOM BHUKOHAHHS MOAYJIBHHUX 1 KOHTPOJIBHUX POOIT
koxxHUM 3BO Ta 3axucty HUM J1a00pAaTOPHUX POOIT.

3acobamu OIIHIOBAHHS Ta METOJaMH JIEMOHCTPYBAHHS PE3yJIbTaTiB HABYAHHS €:

—3BITH 3 BHUKOHAHHS Ja0oOpaTOpHOiI poOOOTM Ta Tpe3eHTallli pe3yJbTaTiB
BUKOHAHMX POOIT HA KOMIT 10Tepi (a00 MUCEMOBUN KOHTPOJIb PE3YJIbTATIB);

— YCHI BIANOBI1 HAa TAOOPATOPHUX 3aHATTSIX;

— OTOYHI MOJYJIbHI KOHTPOJIBHI poOOTH Y OpMi MUCEMOBOI pOOOTH;

— 3aJlK, @ B IPYTOMY CEMECTP1 — EK3aMEH.

7  ®opMH NOTOYHOIO Ta MiIACYMKOBOI0 KOHTPOJIIO

OcCBITHA IOISUIBHICTG 3 BUBYEHHS MAUCILMIUIIHU CKJIAOA€THCI 3 OBOX 3MICTOBHUX
MOAYJIIB Y KOXHOMY cemecTpl. [Ipyu BUBUEHHI NUCHUIUIIHU MPOBOMASITHCS MOTOYHHUM Ta
M1JICYMKOBUM MOYJIbHI KOHTPOJII (3aJIiK, a B IPYyTOMY CEMECTP1 — €K3aMEH).

[ToTouHUM KOHTPOJIb MPOBOAUTHCA HA KOXKHOMY JAa0OpAaTOPHOMY 3aHATTI Ta 3a
pe3yibTaTaMd BUKOHAHHS 3aBJaHb MOJYJIbHOI KOHTPOJbHOI poOoTu. BiH mependaudae
OLIIHIOBAHHS TEOPETUYHOI MIATOTOBKM 37400yBayiB BUILOI OCBITH 13 3a3Ha4€HOI TeMu (y
TOMY YHCJi, CAaMOCTIMHO OMpalbOBAHOI'0 MaTepianay) miJ 4ac poOOTH Ha 3aHATTIX Ta
HaO0yTHX MPAaKTUYHUX HABUYOK IT1]] Yac BUKOHAHHS 3aBJaHb JA00OpaTOPHUX POOIT.

3apaxyBaHHSl KpEIUTIB HABYAIBHOTO KYpCY MOXJIMBO TIIBKH MICJSI JTOCATHEHHS
pe3yibTaTiB, 3allJIAHOBAaHUX POOOYOI0 MPOTPaMOI0 HABYAIBHOI JUCIUIUIIHH, IO
BUPAXKAETHCS B OJIHIN 3 MOSUTUBHUX OLIIHOK.
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[ToTOYHMI KOHTPOJIb OXOILIIOE:
- SIKICTb BUKOHAHHS J1ab0paTopHOi poboTH;
- SIKICTb BUKOHaHHSI MOJIYJIbHUX KOHTPOJIbHUX POOIT.

7.1 @®opMH KOHTPOJIIO Pe3yJbTATIiB HABYAJIbHOI JiSlJIbHOCTI 3100yBauiB BUIIOI
OCBITH Ta IX OLiIHIOBAHHS

Kpurepii o1iHIOBaHHS JIa0OpaTOPHUX POOIT

KimxicTs Kpurtepii ominroBanus
OaiB PHTEP
Pob6oTa BUKOHaHa y BCTaHOBJIEHUH TepMiH. BukoHaHa caMOCTIIHO, YITKO
5 chopMyIbOBaHI 11111, 3aBJIaHHS. 3aCTOCOBYBAIKMCS KOPEKTHI METOIU

00poOKM OTpUMaAHUX Pe3yJbTaTiB. Y BUCHOBKAX MPOBEACHA KOPEKTHA
IHTepIIpeTallisi pe3yJibTaTiB

Pobota BuKkoHaHa y BCTAaHOBIEHHH TepMiH. 3100yBay BUIIIOI OCBITH
4 BUKOHY€E POOOTY 3TiIHO 3 IHCTPYKIIE€IO, 1HO MICISI KOHCYJIbTaLii
BHKJIaJa4a B I[IJIOMY MPABUJIBHO CKJIAJIA€ 3BIT Ta POOUTH BUCHOBKHU

Pob6oTa BUKOHaHA 3 MOPYIIEHHSIM BCTAHOBJIIEHUX TEPMiHIB. 3100yBay
BHUIIO1 OCBITH BUKOHY€E POOOTY 3TIHO 3 IHCTPYKLI€IO, IHOJI TICHs
KOHCYJIbTallll BUKJIa/laua; CKIAJa€ 3BIT, 10 MICTUTh HETOYHOCTI1 Yy
BHUCHOBKaX Ta OMMJIKU

PoboTa BuKOHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyJCHT
2 BUKOHYE JIa0OPATOPHY 3T1JTHO 3 IHCTPYKITI€IO; CKIIAIEHUN 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKU

3100yBa4 BHINOT OCBITH CKJIaJa€ CKOPOUYECHY YMOBY 3aBAaHHS, POOUTH
BUKOHAHHSI pOOOTH YaCTKOBO

0 3100yBay BHILOI OCBITH HE BUKOHAB poOOTY

7.2 110oTOYHMI KOHTPOJIb BUKOHAHHS MOAYJIbHUX KOHTPOJIbHHUX POOIT
VY MonynpHUX KOHTpOibHUX poborax 3BO HeoOXigHO AaTH BIAMOBIAL HA JECATH

nuTaHb. MakcHMallbHA OIliHKA 3a BUKOHAHHS MOJIYJIBHOI KOHTPOJIBHOI poOoTHu 15 GaiB
(SIKIIIO JaHa TTOBHA BiATOBIIL HA BCl muTaHHs ). KojkHe muTaHHS OLHIOETHCS B 1,5 Gamnm.
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7.3 Kpwurepii oliHIOBAaHHS KOHTPOJILHOI po00TH (/151 3204HOI (POPMHU HABYAHHA)
ban Kpurepiii oLliHIOBaHHS
Po6ota BukoHaHa y BCTaHOBIIEHUH TepMiH. Marepian BUKIIAJIEHO Y
30 | moctatHROMY 00Cs31, aprYMEHTOBAHO 1 Y NMpaBWIbHIN 1ocaigoBHOCTI. [1ix gac
3axucTy pobotn 3BO BUIBHO OPIEHTYETHCS B MaTepiagax
Pob6ota BukoHaHa y BCTaHOBIIEHUH TEpMiH. Martepian BUKIIAJEHO Y
20 | moctaTHROMY 00CS31, ajle YacTKa MporpaM HaBeJleHa 0e3 pe3yIbTaTiB
po3paxyHkiB. [1ig gyac 3axucty pob6otu 3BO BUJIBHO OPIEHTYETHCS B MaTepiaiax
PoboTa BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBJICHUX TepMiHIB. MaTepian BUKIaI€HO
TR MPaBIIbHINA MOCIOBHOCTI, aJie¢ HEIOCTAaTHBO MOBHO, O1JIbINIAa YacTKa MPOrpam
HaBeJieHa 0e3 pe3ynbTariB po3paxyHkiB. [ yac 3axucty podotu 3BO cnabo
OPIEHTYETHCS] B MaTepiajiax
0 | PoGoTy HEe BUKOHAHO
7.4 Y3arajbHIO04i pe3yJbTaTH MOTOYHOI0 KOHTPOJII 3HAHD
MakcuMalibHa KIJIBKICTh 0ajiB
dopma KOHTPOIIIO
neHHa gopma ‘ 3a04Ha opma
Moayab 1 (1-i cemectp)
BukonanHs 1 3axucT 1a00paTopHUX poOiT 30 30
[ToTouHuii MoayapHUN KOHTPOJIb (3M1 1 3M2) 30 -
BukoHaHHSI KOHTPOJIbHOI POOOTH - 30
¥Ycboro 3a moayJs 1: 60 60
Moayab 2 (2-i1 cemect)p)
BukoHaHHs 1 3aXHCT J1a0OpaTOPHUX POOIT 30 30
[ToTounuii MoayapHUNA KOHTpOJIb (3M1 1 3M2) 30 -
BukoHaHHS KOHTPOJIBHOT pOOOTH - 30
Ycboro 3a MoayJb 2: 60 60
8 Kpwurepii oniHOBaHHS pe3yJIbTATIB HABYAHHA
Howmep 3MicTOBUX MOJTyIB 1 MakcumaibHa KUIBKICTh OajiB
Bung po6otu
TeM JneHHa popma \ 3ao04Ha opma
Moayab 1 (1-if cemectp)
3M1 | TI-T6 JIpl —JIp2 10 10
IIMK1 3Bitl 15 -
3M2 | T7-TI10 JIp3 — JIp6 20 20
ITMK?2 3BIT2 15 -
KontposbHa podoTa 3BIT - 30
[Ti1cyMKOBUI KOHTPOJIb 3aUTIK 40 40
Pa3om 3a moayasn 1: 100 100
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Howmep 3micToBUX MOIYITIB 1 MakcumanbHa KUIBKICTh OaiiB
Bung po6otu
TEeM nenHa dopma | 3aouna dopwma
Moayab 2 (2-i cemectp)
3M3 | TI1-Tl4 JIp7 — JIp9 15 15
[IMK1 3BiTl 15 -
3M4 | TI15-TI18 | JIpl0—Jipl2 15 15
[IMK2 3BIT2 15 -
KontposarHa pobota 3BIT - 30
[1imcymMKOBUI KOHTPOJIb €K3aMEH 40 40
Pa3om 3a MmoayJib 2: 100 100

[Tpumitka: 3M — 3micToBui Monynb, T — Temu 3micTtoBux Moxayiis; [IMK —
N1JICYMKOBUM MOJYJIbHUI KOHTPOJIb; JIp — mabopaTopHa poboTa

9 3aco0u HABYAHHSA

[Tpu BUKIamaHHI JUCITUTUTIHN BUKOPUCTOBYETHCS TaKi METOIA HAaBYAHHSI.

. MeTonu opranizailii Ta 311iICHEHHS HAaBYaIbHO-T13HABAIbHOI JISIIBHOCTI:

a) 3a XapaKTepoM BUKJIQJaHHS HaBYaJILHOTO MaTepialy:

- CJIOBECHI;
- HaTJISAIHI;
- MPAKTUYHI;
0) 3a XapakTepoM HaBYAJIbHO-I13HABAIHHOT A1SJIbHOCTI:
- PENPOAYKTHUBHI MOSICHIOBAJIBLHO-1TIOCTPATUBHI;
B) 32 JIOTIKOIO BUKJIQJAHHS Ta COPUUHSITTS HABYAJIBHOT'O MaTepiaiy:
- AaHAUTITUIHO-CUHTCTUYHI.
II. Metoau cTUMyJTIOBaHHS 1 MOTHBAIIIT HaBYaJIbHO-IT13HABAJIBHOI JISUIBHOCTI:
- MIACHUBHI.

Sx metomuuHe 3a0e3MeUYeHHS BUKOPUCTOBYIOTHCS MIJAPYYHUKH Ta METOIUYHI
BKa31BKH JI0 BUKOHAHHSA JaOOPAaTOpPHUX POOIT, a TaKOXX MaTepiaiu JIEKI[IHHUX 3aHATH,
miakatd. KpiM TpaguuidHUX ManepoBUX HOCIIB, MIAPYYHUKH Ta METOJIWYHI BKa31BKU
BUKOPHUCTOBYIOTHCS B €JIEKTPOHHOMY BHTJISIII.

Jlnst  mornmMOIeHOTO BUBYCHHS JUCIUIUTIHM PEKOMEHIYETBCS CUCTEMATHUHE
onpaloBaHHs (PaxoBUX KypHAIIB Ta BAKOPUCTAHHS pecypciB [HTepHET.

[3 MeToI0 p03’siCHEHHSI HaWOUIbII CKJIAIHUX MUTaHb JUCUMIUIIHU Ta I1ABUIICHHS
SIKOCTI BMKOHAHHSI MOJYJIBHUX 3aBJaHb CJiJ] TPOBOJWTH TPYNOBI Ta 1HAWBIAYyaJIbHI
KOHCYJIbTAIIIT 32 PO3KIaJA0M Kadeapu.

[Tin gac mpoBeneHHS KOHTPOJILHUX 3aXOJiB PIBEHb 3aCBOECHHS MaTepialy MOIYJIs
OIIHIOETHCA HUISIXOM BHUKOHaHHS TecTiB KoKHMM 3BO Ta BUKOHaHHS Ja0OpaTOPHUX
pOOIT.
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JTOJATOK

IMuTanHs 1J8 MOAYJIBLHOT0 KOHTPOJIIO
Monayas 1
1-i1 cemecTp
KonTpoJubHi nuTanHs 10 1-ro 3MicTOBOro MOayJis

1. s cyxoro nutipyBaHHsS MIKpomuIiiB 3aCTOCOBYIOTH mamip (25, 16, 12, 10,
8, 6, 4), mo Biamosimae ['OCTy. Illo, Hanpukiaz, o3Hadae mudpa 25?

2. 1ns MOKporo nutigyBaHHS BUKOPUCTOBYIOTh BOAOCTIMKUUN HITi(yBambHUN
namip (16H, 16JI, 12H, ..., 4H, 4JI). [llo o3nauae Oyksa H?

3. 3rinno I'OCT 9206-50 mpu BUTOTOBJIEHHI MIKpOILIi(iB 3aCTOCOBYIOTh
anMasHi nactu (Hanpukiajg 60/40 MapkyeTbes yepBOoHUM KosbopoMm). Illo o3nauaroTh
udpu 60/40?

4. JInst 9oTro IPOBOAATH TPaBJAEHHS MIKpOILTi(hiB?

5. 1o Take MikpoaHamiz?

6. lllo Ha3uBaeThHCS aycTEHITOM?

7. 1o Ha3UBaIOTh [IEMECHTUTOM?

8. lllo Ha3uBaeTbCs pepuToM?

9. Illo Ha3uBaeTHCS NEPIITOM?

10. SIx Ha3UBaIOTH TBEPAMI PO3UMH BYTJIEIIO B anbda 3aii3i?

11. Sk Ha3UBaKOTH TBEPAMI PO3YMH BYTJIELIO B rama 3aji3i?

12. Ik Ha3UBAIOTh MEXAHIYHY CyMIll PEPUTY 3 LEMEHTUTOM ?

13. SIx Ha3uBaIOTh XIMIUHY CIIOJIYKY 3ajii3a 3 Byrjienem?

14. [llo Ha3uBaroTh Pazor0?

15. SIkumii crutaB Ha3WBa€eThes "XIMivHA criojyka'?

16 Illo o3nauae minis "nmikBigyc" Ha giarpami crany Fe-C?

17. lllo o3nauae miHisg "comiayc” Ha aiarpaMi MoJABIHHUX CIIJIaBiB?

18. o o3Hauae minHis "comiayc" Ha Aiarpami cTany?

19. ¥V yomy BiIMIHHICTh €BTEKTHUKH BiJI €BTEKTOi1a?

20. SIxi kpucTaNivHi rpaTH Mae y-3aii30?

21. Sxy momimopdHy abo anorpomiuHy MoaudiKaiilo 3ajiiza MalwTh IPaTh
IrPaHEIEHTPOBAHOIO Ky0Oa?

22. Sxi KpucTaIiyHi rpaTH Mae d-3a1i307?

23. SIki xpucTanivHi rpatu Mae B-3amizo?

24. 1o Ha3uBarOTh aHI30TPOIIEID?

25. SIxi 0cOOIMBOCTI TBEPIOTO POZUUHY?

26. Un MoXHaA PO3JUBHUTHCS MiJ MIKPOCKOIIOM KOMIIOHEHTH, SIKI BXOMASTH JI0
TBEPAOTO PO3UUHY?
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KoHTpoJibHI NMTaHHS 10 2-T0 3MICTOBOI0 MOAYJIfA

1. Mesxa MIITHOCTI SIKOTO YaBYHY € HalOUIbIIO0I0?

2. [1o sIKMX BIACTHUBOCTEM BIIHOCUTHCS KOpO31HA CTIMKICTh METAIB?

3. SIxa BemM4MHA 3YUTYETHCSA 31 mKanu mpudopy Poxserna?

4. SIxuii BIIMB Haslae MOAUPIKATOP 1-r0 POy HAa CTPYKTYPY CIpOro 4aByHy?

5. Ilig mikpockomoM 3HaijeHa CTpPYKTypa, 1o ckianaerbes 3 20 % depury,
80 % mnepmity # rpadity miacriBuactoi hopmu. Illo 1e 3a marepian?

6. o KOHKpPETHO BU3HAuYa€ NOCHIAHUK MPU BUMIPIOBAaHHI TBEPAOCTI Ha Mpeci
bpunennsa?

7. Axuii BIuB poOUTh MOAU(DIKATOP 2-r0 poay Ha rpadiTHI BKIOUYSHHS?

8. SIke MOHSATTS HAJIEKUTH JJO TEXHOJIOTIUHUX BIACTUBOCTEH Marepiany?

9. lllo HazuBaeThCs eneOypurom?

10. SIki 4yaByHHM Kpaille IpaIfor0Th MPYU 3HAKO3MIHHOMY HaBaHTaXEHH1?

11. SAxy popmy rpaditoBux BrItoueHb Mae yaByH KU35-107?

12. 1o sikoi rpylu BIAHOCHUTBCS YaBYH 31 CTPYKTyporo '"mepiit + neneOypur +
eMeHTur'"?

13. Sxy popmy rpaditoBux BKItoueHb Mae yaByH CY 217

14. Sy popmy rpaditoBux BKItOueHb Ma€ yaByH BY 60-12?

15. VYV sxoro yaByHy rpadiT 3Hax0IUThCA B IJIACTIBUACTINA hopmi?

16. SIkuM 1HIEHTOPOM KOPHUCTYIOThCA MPU BU3HAYEHH1 TBEpAOCTI Mo PokBemty
npu HaBaHTakeHH1 1500 H?

17. Slxum 1HAECHTOPOM KOPUCTYIOTHCS MPU BU3HAUYCHH1 TBepaocTi o HRB?

18. ¥V sixoro yaByHy rpadit nepedyBae B KyJscTiil ¢popmi?

19. SIlxka MIKpPOCTpYKTypa SBISIE COOOI €BTEKTOIHY cyMimn deputy u
LEMEHTUTY?

20. Sxwuii 3 METOIB BUBHAYCHHS TBEPJOCTI € HAHO1IbIIT TOUHUM?

21. 1o Ha3uBaeThcs "Hakienom"?

22. 3 gKoi cTaii AOLIILHO BUTOTORISATH 3a13HUYHI PEUKH?

23. 3 kol cTajl JOLUIBHO BUTOTOBJISATH IHCTPYMEHT JUIsl Hapi3yBaHHS
p13b0JIeHHS (MITUUK)?

24. 3 sKoro marepiajly MOXHa BUTOTOBUTH HANMWIOK 13 JpiOHOIO HACIYKOIO
(Haadinw)?

25. 3 Axkoro matepiaigy HalOuUIbllIe JOIILHO BUTOTOBUTH OOPOOKOIO THCKOM
SIIUK TS 30epiraHHs iIHCTPYMEHTIB?

26. 3 ssKOro MaTepianay JOUUIBHO BUTOTOBUTH CJIA0KY MPYKUHY?

27. CKUJIbKY BYTJICITIO MICTUTBLCS B JIETOBaHIN 1HCTpyMeHTalbHiM cTam 9XC?

28. SIK1 ctail BIQHOCITHCA 0 HU3bKOJIETOBAHUX ?

29. Byrnenesi iIHCTpYMEHTAJIbHI CTal MapKipyloTbes, K Hanmpukiaa: Y9. Illo
o3Havae nudpa 9?

30. Cranp 3BHUaiiHOi sikocTi Mae o3HaueHHs1 Ber3crm. o no3navae nudpa 3?

31. o mo3nauae mitepa B y mapiii ctamum BCt3cn?

32. Big 90r0 3aJIeKUTh MTPOKATIOEMICTh CTai?
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33. [IBuakopi3ajibHi CTajl 3aCTOCOBYIOTH JIsi BUTOTOBJIECHHS PI3ajJbHOTO
IHCTPYMEHTY, MPAIIOI0YOr0 Ha BUCOKUX MIBHAKOCTSX pizanHA. [1{o mo3nadae mudpa
18 y cram P18?

34. 1o sikoro Kjiacy 3a CTPYKTYpPOIO BIJIHOCUTHCS CTalb ¥Y9?

35. Jlo SsIKuX BIACTUBOCTEHN BIJHOCUTHCS KOPO31iiHA CTIMKICTh METAIIIB?

36. B oCHOBY MO3HA4Y€HHsS MapoOK JIETOBaHUX CTajedl NokiajeHa OyKBEHO-
nugposa cucrema. Hanpuxnan: 60C2. CkuUlbKHM BYTJIELIO B JaH1iA cTami?

37. SIki cTam BIZHOCSITH 10 BUCOKOJIETOBAHUX ?

38. lllo Ha3uBaeTbCs J1eae0ypuTOM?

39. lllo nmo3Havae OykBa A B Mapili BUCOKOSIKICHOT JieroBaHoi ctaii 12X2H4A?

40. B ocHOBy mMO3Ha4Y€HHS MapoOK JIETOBaHUX CTajed MoKjIajeHa OyKBEHO-
udposa cucrema. Hanpuxnan: 60C2. I1lo mo3nayae 6yksa C?

MoayJsb 2
2-11 cemecTp
KoHTpoubHi nuTaHHA 10 3-10 3MiCTOBOI0 MOAYJIA

1. ¥V sxomy 3 BYy3JB TOKapHO-TBUHTOPI3HOTO BepcTaTa BCTAHOBJICHUM
HITTUHIETE?

2. SIkoro OYKBOIO MO3HAYAETHCS 3aHIM KyT TOKAPHOTO MPOX1THOTO Pi31is?

3. Sxuii KyT TOKapChKOTO MPOX1IHOTO pi3iisd 10opiBHIOE 90-67

4. Slkuit KyT A pi31is CIIPUSIE CXOY CTPYKKH YOiK 00p00IFOBaHOT MOBEPXHi?

5. SIkuit KyT A cripusie CXOAY CTPYXKKH YOIk 00p00IIeHOT TOBEpXHi?

6. Ilpu sSKMX MBUAKOCTSIX pi3aHHS MIOPCTKICTH OOpOoOJIeHOi MOBEpXHI Oyne
HaliMEHIIOK?

7. Slkuil KyT Ha3UBA€ETHCS TOJOBHUM KYyTOM Y ILJIaH1?

8. Ilpm sSKMX MBHIKOCTSX pi3aHHS MIOPCTKICTH OOpoOIeHOi TOBEpXHI Oyne
HaHOUIBIIO?

9. Slkmit 3 BY3IB TOKAapHO-TBUHTOPI3HOTO BEpPCTaTa BUKOPHUCTOBYETHCS MPHU
00poOL11i KOHIYHOT TOBEPXHI 3 MEXAaHIYHOIO MTOAAYECIO?

10 Skuii 3 By3I11B TOKAPHO-TBUHTOPIZHOT'O BEPCTaTa BUKOPUCTAETHCA ISl 3MIHU
IIBUIKOCT1 OOEpPTaHHS IIIIMTUHACIIS?

KonTpoJbHi nuTaHHs 10 4-10 3MICTOBOI0 MOIYJIA

1. Sxuit Bua TepmiuHoi oOpoOkM monsirae B HarpiBandi mertanmy mo0 1000 -
1050 °C, BuTpumIill T0pH il TeMmmeparypi ©W MOBUIbHOMY (pa3oM 3 TIIYYIO)
OXOJIOJKECHHI?

2. JTo sikoro BHJly TEpMI4HOI OOpOOKM MOKHA BIAHECTH OIEpaLito, MMOB'sI3aHy 3
HarpiBaHHsAM 3arapToBaHoi ctani 40 no temneparypu =600 °C il 0OXOJOIKEHHIM Ha
noBITPi?
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3. SIk 3MIACHIOIOTH OXOJIOJKEHHS 3arapTOBaHOl CTajl MPH BiAMyCKaHH1?

4. Slkuit mapameTp peKuMy TepMidHOi 0OpOoOKHM BU3HAYAE B OCHOBHOMY KIHIIEBY
CTPYKTYpY 1 BIIACTUBOCTI BUPOOIB?

5. SIk OXO0JIO/KYIOTh PU 3arapTyBaHHI JIETOBaHY CTaJIb?

6. IIpu TemmepaTypl fKOi KPUTHYHOI TOYKM IPH HArpiBaHHI 3a€BTEKTOIIHOI
CTaJll 3aKIHUYETHCS YTBOPEHHS ayCTEHITY?

7. Sk 0X0JIOKYIOTh CTaJIb PU HOpMaJi3ali?

8. Ilpm Temmeparypi SIKOi TOYKM MpPU HArpiBaHHI 3aKIHYY€TbCS YTBOPEHHS
ayCTEHITY B €BTEKTO1AHOI cTai?

9. SIk 3M1IACHIOIOTH OXOJOKEHHS IPU IIOBHOMY BiNaICHH1?

10. Slke BimycKaHHS 3aCTOCOBYIOTH ISl PY>KHH 1 pecop?

11. [Ipu sxiit TemmnepaTypi BiI0yBa€ThCs IEPETBOPEHHS ayCTEHITY B MEPJIIT MPHU
OXOJIOHKEHH] JOEBTEKTO1AHOT cTal?

12. Slke BiAmMycKaHHS CTBOPIOE HaMKpalie CIOJIy4YeHHsS MIIHOCTI Ta
TUTACTUYHOCTI 3arapTOBaHOI cTai?

13. Tlpu TemnepaTypi SKOi KpUTHYHOT TOUYKU MOYNHAE YTBOPIOBATHCS (PEepUT IpU
OXOJIO/PKEHHI J10 €BTEKTOITHOT CTaII?

14. SIx 3MIHIOETHCS MIIHICTD CTaJIl 3 MBUILIEHHSIM BMICTY BYTJICIIO?

15. o sikoro BUgy TEpMI4HOI OOPOOKH MO>KHA BIIHECTH OIEpallilo, OB'I3aHy 3
HarpiBaHHsaM ctam 40 1o Temneparypu ¢ =840 °C i1 0X0J0KEHHSIM y BOJ1?

16. o skoro BuAy BIJHOCUTBHCS IUIacTUYHA Jedopmalis 3amiza Mnpu
temmneparypi 300 °C, axmio Temneparypa roro miasieHHs 1539 °C?

N

Po3po0HuK, 1oueHT B.B. CnixTtapeHko

fo.
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