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BCTYII

AHOTALIA

Hucnumniaa «OcHou mexHonoz2ii memanié i mamepianlosHaécmeoy TOKIUKaHa
nornoMortu 3700yBadam Buloi ocBith (3BO) oTpumaTu 3HaHHS NMPO KOHCTPYKIIIHI
MaTepiaiu Ta iX BIACTHBOCTI, METOAU X BHPOOHHUIITBA, MPO OCHOBHI TEXHOJOTIYHI
MeTonu (OpMOYTBOpEHHS JeTanedl; O3HAHOMHUTH 3 MOXKIUBOCTSIMH CY4YacHOTO
MaIIMHOOYyBaHHS Ta TMEPCHEKTUBHUMHU TEXHOJIOTIIMH OOpPOOKH KOHCTPYKIIIHUX
MatepialliB; pO3KpUTH (I3UYHY CYTHICTH SIBMII, K1 BiIOYBaIOThCA y MaTepiajgax mpu Jii
Ha HUX pI3HMX (AKTOpPIiB B yMOBaX BHUPOOHHUIITBA Ta eKCIUTyarTailii, iX BIUJIUB Ha
BJIACTUBOCTI MaTepialliB; HABYUTH TEOpii Ta MPAKTHUII TEPMIYHOT OOpPOOKH Ta I1HIIMM
3aco0aM 3MIITHEHHS MarepiajiiB, $KI Jal0Th BHUCOKY HAJIWHICTb Ta JOBIOBIYHICTH
JeTaJsIM MallllH, IHCTPYMEHTY Ta 1HIIUM BUPOOaM.

KuarouoBi cioBa: OynoBa MeTaiiB, aJOTPOIIYHI 3MIHHM, AEPEKTH KpPUCTAJiB,
nudy3isg B MeTalax 1 cIuiaBax, (pa30BHil CKJaJ CIUIaBiB, JlarpaMu CTaHy, KOMIIOHEHTH,
YaByHH, CTaJll, MEXaHIYHA Ta TepMidyHa 0OpoOKa METalliB.

Abstract

The discipline " Basics of metals technology and materials science " 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.
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2 Meta Ta 3aBAaHHS HABYAJBHOI JUCIUILIIHHA

MeToro  BUBYEHHA  JUCHUIUNIHU  «OcHo8u  mexHono2ii  memanie i
mamepiano3naecmeo» — HaAATH 3HAHHA TPO KOHCTPYKIIMHI MaTepiaqum Ta ix
BJIACTHBOCTI, METOAM iX BUPOOHHUIITBA, OCHOBHI TEXHOJOTIYHI METOIU (POPMOYTBOPEHHS
AeTanedi; O3HAMOMUTH 3  MOXJIMBOCTSIMH ~ CYYacHOTO  MAlIMHOOYIyBaHHS  Ta
NEPCTIEKTUBHUMH TEXHOJIOTISIMH OOpPOOKM KOHCTPYKIIIMHUX MaTepiamiB;, PO3KPUTH
(I)iBI/I‘IHy CYTHICTb SIBHII, SKI BIJOYBAIOThCS y MaTepiajgax INpu Jii Ha “HHX pi3HI/IX
HABYUTU TEOpii Ta MPAKTHUIl TEPMIYHOI O6pO6KI/I Ta IHIIUM 3aco0aMm 3M1uHeHH;I
MaTepiaiiB, $KI JalTh BHUCOKY HaJIAHICTb Ta JIOBFOBIYHICTH JI€TajsiM MallMH,
IHCTPYMEHTY Ta 1HIITUM BHPOOaM.

Metoro BUBYEHHSI nucuuIUiiHd € ¢GopmyBanHs y 3BO 3rigHo 31 CranmaptoMm
BHILIOT OCBITH YKpaiHu, 3aTBep/pkeHMM Hakazom MiHicTepcTBa OCBITH 1 HAYKH Y KpaiHU
No 1136 Bim 19.10.2018 p., Ta OCBITHBO-TIPOECINHOWO MPOTPaMoOI0  MEPIIOTO
(O6akanaBpChbKOTO) pIBHS BHILOI OCBITH «IHXXMHIPUHT 3BaplOBaHHS Ta CHOPITHEHUX
MPOIIECIB» TAKUX KOMIIETEHTHOCTEH:

Iumeepanvna komnemenmuicms —3JaTHICTh PO3B’SI3yBaTH CKJIAJIHI CIieIliali3oBaHi
3a/1a4l 1 MpaKkTU4YHI MPOOJIEeMH y 3BaprOBaHHI Ta CIIOPIAHEHUX MPOLECcax 1 TEXHOJIOTIAX
abo0 y mpolleci HaBUaHHs, 10 TNepefdadae 3aCTOCYBaHHSI MEBHUX TEOPil Ta METOIB
BIJINOBIJTHUX HAYK 1 XapaKTePU3YETHCSA KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3azanbhi KOMNEmMeHmHOCMI:

3K 02. 3nanHs Ta pO3yMIHHS NPEIMETHOI 00JacTi Ta PO3YMIHHS MHpodeciitHOoi
ISUTBHOCTI,

3K 04. 3natHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUUYHUX CUTYaIIIsIX;

3K 13. 3naTHICTh OIIHIOBATH Ta 3a0€3MeUyBaTH SKICTh BAKOHYBAaHUX POOIT.

daxosi KomnemeHmHocmi

®K 01. 3paTHicTe aHamizy MarepiaiiB, KOHCTPYKIIM Ta TPOLECIB HAa OCHOBI
3aKOHIB, TEOPIH Ta METO/IIB MAaTEMATUKU, TPUPOJHUYMX HAYK 1 IPUKIATHOI MEXAHIKH,

®K 02. 3patHicTb pOOMTH OIHKKA TapaMeTpiB TMpale3NaTHOCTI MaTepialis,
KOHCTPYKIIM 1 MalllUH B €KCIUTyaTal[liHUX YMOBax Ta 3HAXOJWUTH BIJINOBIJIHI PIIICHHS
JUTsl 3a0€3MEeUYEeHHs 3a/1aHOT0 PIBHA HAIIMHOCTI KOHCTPYKI[M 1 IPOLECIB, B TOMY YHCIII 1
3a HasIBHOCTI JI€SIKOI HEBU3HAYEHOCTI,

®K 09. 3garHicTh TpEACTaBICHHS PE3YJIbTATiB CBOEI 1HXKEHEPHO! MisNTBHOCTI 3
JOTPUMAHHSM 3araJIbHONIPUIHATUX HOPM 1 CTAaHAAPTIB,;

®K 11. 3paTHICTP BUKOPHCTOBYBaTH 3HaHHA B Tainy3l (i3UKO-XIMIYHUX,
TepMoiepOpMaIlifHUX Ta METaTypridiHUX MPOIECIB AJisi OOIPYHTOBAHOTO MPHU3HAYCHHS
CII0CcO01B 1 TEXHOJIOTIYHUX TTApaMETPIB 3BaPIOBAHHS 1 CIIOPITHEHUX MPOIIECIB;

@K 12. 3naTHICTh BUKOPUCTOBYBATH 3HAHHA B Tally31 MEXaHIKH, €JIEKTPOTEXHIKH 1
TEOopii MPOIECiB 3BAPIOBAHHS, a TAKOXK TEXHOJIOTIi 3BAPIOBAHHS Ta CIIOPIAHEHUX MPOIIECIB
JUTSI TIPU3HAYEHHsI TUIIOBOTO YCTaTKyBaHHS [IJIs peali3allii TEeXHOJOTli 3BaprOBaHHII,
HATUTaBJICHHS Ta HANMJIIOBAHHS;

@K 14. 3pgaTHICTP BUKOPUCTOBYBATH 3HAHHS B raigy3l BHPOOHHUIITBA 3BapHHUX
KOHCTPYKIINA 711 3a0e3rmeueHHs] BUKOHAHHS TEXHOJOTIYHOTO IMPOIECY BUTOTOBJICHHS
TUTIOBUX 3BAPHUX KOHCTPYKIIIH.



3aBgaHHsS BUBYCHHS IUCHUIUIIHU TIOJATAIOTH B TOMY, IO 0€3 KOHCTPYKIIMHUX
MarepiajiiB, 0coOJMBO ©0e3 MeTajaiB He OOXOAMThCSA JKOJHA Tally3b CY4YaCHOIO
BupoOHulTBa. CaMe TOMy MalOyTHIM 1HXXEHEp-MEXaHIK MOBUHEH 3100yTH Yy BHILIOMY
HaBYAJIbHOMY 3aKJIaJll HE JIMIIE IPYHTOBl TEOPETUYHI 3HAHHS MPO OYI0BY, BIACTUBOCTI
Ta HOBI TEXHOJIOT1I 0OpOOKHM MaTepiajiiB, aje W OBOJOMITH OCHOBHUMH METOJUKAMHU
Ja00paTOPHUX JOCITIKEHb 1 TEXHOJOTIUHUX po3paxyHKiB. HaOyTi cucTemH1 3HaHHSA 1
NPaKTHYHI HABUYKU JOMOMOXYTh HOMY 3T0JIOM B yMOBaX BHUPOOHHIITBA PalliOHAILHO
BHOWpaTH HEOOXITHI MaTepialiv 1 MpU3HAYATH CIIOCOOM BUTOTOBJICHHSI 3 HMX 3aIrOTOBOK 1
JieTajgey MallvH.

Y pesynbraTi BuBYeHHS auciuiniind 3BO mTOBMHEH 3HATH SK palliOHAIBHO
BHOWpaTH HEOOXIHI MaTepiany i MpU3HAYATH CIIOCOOW BUTOTOBJICHHS 3 HMX 3arOTOBOK 1
JieTajey MalllvH.

3  IlepexymoBM 1Jisi BUBUYEHHS JUCHUIIIHI

[lepenymoBamu ajist onanyBanHs 3BO gaHOT JUCHUIUIIHM € TIONIEPEIHBO BUBUYEHI
JUCLUIUTIHY WKUIBHOI MPOTpaMu: MaTeMaTHKa, (p13UKa, XiMisl.

4 OuikyBaHi pe3yJIbTaTH HABYAHHS

BuBueHHs 1aHO1 HABUANIbHOI TUCHUIUTIHYU Niepeadadae GOpMyBaHHS Ta PO3BUTOK y
3BO Takux pe3ysibTaTiB HaBYaHHS:

PHO07. 3actocoByBaTm HOpMaTHUBHI Ta JOBIIKOBI JaHi Ui KOHTPOJIIO
BIJIMOBIJIHOCTI TEXHIYHOI JOKYMEHTallli, BUPOOIB 1 TEXHOJOTIH CTaHIapTaM, TEXHIYHUM
YMOBaM Ta iHIIMM HOPMaTUBHUM JOKYMEHTaM,

PH 10. 3Hatu KOHCTpYKIi, METOAMKH BHOOPY 1 pO3paxyHKy, OCHOBH
oOCITyroByBaHHsA 1 €KCIUTyaTarii MPUBOMAIB BEPCTATHOTO 1 POOOTOTEXHOJIOTIYHOTO
oOJIafHAHHS,

PH 17 3natu ocHOBH 3amo0OiraHHs KOpYMIli, CYCHUIBHOI Ta akKajaeMIvyHOI
100pOYECHOCTI Ha piBHI, HEOOXIAHOMY Il (POpMyBaHHI HETEPIUMOCTI O KOPYIIIi Ta
MPOSIBIB HEOOPOUECHOT TOBEAIHKU cepel 3100yBaviB OCBITH

PH 18. 3nanns mnpo (i3UKO-TEXHOJIOTIUHI BJIACTUBOCTI MPOIIECIB OTPUMAHHS
3’€JHaHb a00 MOBEPXOHb.

5 Ilporpama HaBYAJBLHOI AUCHUILIIHI

Moayas 1
1-it cemectp
3mictoBuit Moaysb 1. CTpPyKTYypa i BJacTUBOCTI MeTaJIiB

Tema 1. Teopisa cmiaBiB. CTpykTypa 1 BIACTMBOCTI MarepiaiiB. BuzHaueHHs 1
kiacudikamis. ATOMHO-KpUCTaIiuyHa Oy/10Ba MeTalIiB. AJOTPOIIYHI 3MIHU.



Hocepena ingpopmayii: [1] crop. 6-7; [3] crop. 58-62; [4] cTop. 50-55.

Tema 2. Jlepextu kpucramiunux rpar. udysis B metanax 1 crnaBax. [Iponecu
IJIaBJICHHS 1 KpUCTaJi3aIllii.

Ioicepena ingpopmayii: [1] crop. 7-13; [3] crop. 62-72.

Tema 3. BnactuBocTti MeTaiiB 1 ciuiaBiB. @a30Buii ckiaj CIUIaBIB.

Iocepena ingpopmayii: [1] crop. 13-18; [3] cTop. 72-75; [4] cTop. 55-57.

Tema 4. Jliarpamu crany ciiaBiB. Kputuuni Touku. EBTekTHKA.

Tocepena ingpopmayii: [1] crop. 18-19; [3] cTop. 75-79; [4] cTop. 57-62.

Tema 5. CTpyKTypHI CKIIaJ0B1 3a/1i30BYTJICLIEBUX CIUIaBiB. J{iarpama crany 3ai3o-
Byrienb. Byrnenesi crami.

Torcepena ingpopmayii: [1] crop. 19-24; [3] cTop. 79-86; [4] cTop. 62-69.

Tema 6. [liarpama crany 3amizo-rpadit. YaBynu. Cipmii 1 61nuit yaByHu. Jleropani

yaByHU. MapKyBaHHs.
Torcepena ingpopmayii: [1] crop. 24-29; [3] crop. 102-105; [4] crop. 63-65, 69-70.

3micToBuit Mmonyib 2. CyaHo- Ta MAaIIMHOOYAiBHI MaTepiaan

Tema 7. Knacudikamis Ta mapkyBaHHsA cTaieil. EkcrutyaTariiiHi BHUMOTH 10
CYJTHO- Ta MaIIMHOOYA1BHOI CTasiel. BB Jieryrounx e1eMeHTIB Ha BJIAaCTHUBOCTI CYTHO-
Ta MaIMHOOYIIBHOI CTAJICH.

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

Tema8. Crami Ta cmuaBd 3 OCOOJMBHMH  BJIACTUBOCTSIMU. XPOMHMCTI
KOPO31MHOCTINKI cTail. XpOMOHIKENIEBl KOpPO3IMHOCTIMKI cTanmi. MeToau miABUIIECHHS
SIKOCT1 cTayl. M1HI CILIaBH.

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

Tema 9. CnnaBu anroMiHIIO 1 TUTaHy B CYJHO- Ta MAIIMHOOYIYyBaHHI.
BupoOHUIITBO anfoMiHiIO 1 TUTaHy. TUTaH 1 CIJIaBH Ha WOTO OCHOBI. TeXHIUHUI MarHii 1
HOr0 CIUJIaBH.

Jorcepena ingpopmayii: [1] crop. 56-62; [3] crop. 105-108; [4] crop. 77-80.

Tema 10. [nctpymenrtanesui ctami. Cranmi s IHCTPYMEHTIB Taps4oi nedopmarti.
[HCcTpyMeHTanbH1 criedeHi TBepi ciiaBu. Meranokepamika. AGpa3uBHI MaTepiaiu.

Jorcepena ingpopmayii: [1] crop. 46-51; [3] crop. 62-72; [4] crop. 108-110.

Moayas 2
2-11 cemecTp
3micTtoBuil Moayih 3. X0/101HA 00po0Ka MeTaJliB

Tema 11. Mexaniudi ocHOBU pi3aHHS MeTamiB. CxemMu OOpOOKM pi3aHHSIM.
Enementn pizanns. ['eometpis mapy, mo 3pi3yeThesi. YacTUHM 1 €I€MEHTH TOKApHOTO
poxiaHOTO pi3i. KoopauHaTHI TIIOMMHY 1Sl BA3HAYEHHS KyTiB pi3is. KyTu pisis.

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

Tema 12. Knacudikariiss MmeTanopixyuux BepctariB. KinemaTrnka BepCcTaTiB.

Ioicepena ingpopmayii: [2] crop. 28-35; [3] cTop. 158-162; [4] cTop. 258-270.



Tema 13. OOpoOka 3arotroBok Ha Bepcrarax. OOpoOka 3aroToBOK Ha
CBEPUTYBAJIbHUX 1 PO3TOYYBATLHUX BEPCTATAX.

Horcepena ingpopmauyii: [2] ctop. 35-45; [3] cTop. 162-164; [4] cTop. 276-285.

Tema 14. OOpoOka 3aroToBoK Ha (pe3epHHX BepcTaTax. TUNU 1 MpU3HAUYCHHS
BepcTaTiB. Pixkyuuit iHCTpyMeHT. CxemMu OOpOOKM 3aroTOBOK Ha YHIBEPCAJIbHUX 1

OaraTolIbOBUX BEpCcTaTax 1 HaliBaBTOMATax.
Joicepena ingpopmayii: [2] ctop. 45-54; [3] cTop. 164-170; [4 ] cTop. 285-294.

3mictoBuii Mmoayinb 4. 'apsiua 00po0ka MeTaltiB

Tema 15. 3BaproBaHHs IJIABJIEHHSAM. 3BaploBaHHS TUCKOM. CriocoOM 3BaprOBaHHS
TUTABJICHHSIM.

Hocepena ingpopmayii: [2] crop. 7-18; [3] crop. 179-191; [4] cTop. 219-227.

Tema 16. Tepmiuna oOpoOka. 3acTOCYBaHHS JiarpaMu CTaHy 3aJ1130BYTIICIIEBUX
cruiaBiB. OcHOBHU Teopii TepMiuHOT 00poOKHU cTai. [lepeTBopeHHs B cTall Ipy HArpiBi.
[lepeTBOpEHHS MEPITY HA AYCTEHIT.

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

Tema 17. TlepeTBopeHHs B CcTaji IpHU OXO0JIOMKyBaHHI. [lepiiToBe mepeTBOPEHHS.
MapreHncutHe nepeTBopeHHs. beliHiTHe neperBopeHHs. [lepeTBopeHHsI aycTeHITy Ipu
0e3nepepBHOMY OXOJIOKyBaHHI. [lepeTBOpeHHs MapTEHCUTY 1 3aJIMIIKOBOTO AyCTEHITY
IIpH Harpisi (BIAIYCK CTal).

Horcepena ingpopmayii: [1] crop. 34- 41.

Tema 18. OcnoBu nuBapHOoro BupoOHHUITBA. CyTh IJIMBApHOTO BHPOOHHUIITBA.

JIuTTs B 01HOPA30B1 NilaHi GopMH.
Horcepena ingpopmayii: [3] crop. 146- 154; [3] crop. 146-155; [4] cTop. 86-106.

5.1 TemaTHYHHH IVIAH HABYAJIBLHOI AMCIUILIIHA

Kinekicts roanu

HazBu 3micTOBUX MOJTYIIB 1 TEM neHHa hopma 3aouyHa (hopma
yeworo| nekii |16/ c.p. |ycroro|nexmuii|ma6| c.p.
1 | 2 [ 3 ]4][5] 6 | 7 [8] 9

Moayas 1 (1-ii cemectp)

3mictoBuii Moaysb 1 CTpyKTYpa i BJIaCTHBOCTI MeTaJliB

Tema 1. Teopis cimaBiB. CTpyKTypa 1 BIaCTUBOCTI
MaTtepianiB. Busnauenns 1 knacudikais. ATOMHO- 8 2 -1 6
KpHUcTaiiuHa OyaoBa MeTalliB. AJIOTPONiYHI 3MIHU

Tema 2. Jlepextn kpuctaniuaux rpar. Judysis B
MeTanax i craBax. [Ipoiiecu muiaBneHHs 1 10 2 2 6

KpucTasizarii 60 4 4 52

Tema 3. BiractuBocti MeTtaiis 1 cruiasis. @azoBuit 10 9 8
CKJIQJ CIIJIaBiB

Tema 4. Jliarpamu ctany criasiB. Kputuuni
TOYKH. EBTEKTHKA

10 2 2| 6

Tema 5. CTpyKTypHI CKJIa10B1 3a1130BYTJICIIEBHX 10 2 2| 6




1

criaBiB. [liarpama cTany 3a1i30-ByIJIeIb.
Byrnenesi crani

Tema 6. [liarpama crany 3amizo-rpadir. YaByHw.
Cipwuii 1 611mit yaByHu. JIeroBaHi YaByHH.
MapkyBaHHs

12

4

Pa3om 3a 3micToBuM MoayJiem 1:

60

14

6

40

60

52

3microBuii Moyh 2 CyaHO- Ta MAIIMHOOYAIBHI

Marepiajn

Tema 7. Kiacudikarisi Ta MapKyBaHHsI CTaJIe.
Excrutyarariiiini BAMOTH 0 Cy/IHO- Ta
MaIuHOOYiBHOI cTaneil. Brums neryrounx
eJIEMEHTIB Ha BIIACTUBOCTI CyJJHO- Ta
MaIrMHOOYIiBHOT cTasei

15

Tema 8. Craui Ta criiaBu 3 0COOJTUBUMH
BJIACTUBOCTSIMHU. XPOMHUCTI KOPO31MHOCTIHKI CTAaJIi.
XpoMoHiKeeBl KOpO31MHOCTIMKI cTani. Metoau
MABUILEHHS AKOCTI cTaii. MiJHi CIIaBA

15

11

Tema 9 CrnaBu alroMiHiIO 1 TATaHY B CyJHO- Ta
MalIMHOOYyBaHHI. BUpOOHHUIITBO aTFOMIHIKO 1
TUTaHy. TUTaH i1 CIUIaBU Ha HOT'O OCHOBI.
TexHiuyHMI MarHii 1 HOro CrIaBu

15

Tema 10. [nctpymenTanbhi crani. Crani ans
IHCTpYMEHTIB raps4oi aedopmariii.
[HCTpyMeHTanbH1 crieueH1 TBEp/ii CILUIaBH.
Meranokepamika. AOpa3uBHI MaTepiain

15

60

50

Pa3om 3a 3micTOBUM MojyJ1eM 2:

60

16

35

60

50

Pa3om 3a moaysem 1:

120

30

15

75

120

10

102

Mopnyas 2

(2-# cemectp)

3mictoBuit Motynb 3 XoJ10aHAa 00po0Kka MeTaJliB

Tema 11. MexaHiuH1 OCHOBH pi3aHHS METaIB.
Cxemu 00poOkH pizaHHsIM. EnemenTu pizaHHs.
['eometpis mapy, mo 3pizyerbest. YacTuHu 1
€JIEMEHTH TOKAPHOT'0 MPOXiAHOTO Pi3Ls.
Koopaunathi miiomuHu 1711 BU3HAYSHHS KYTIB
pizus. Kyrtu pizusg

15

Tema 12. Knacudikaris MeTanao piydux
BepcraTiB. KiHemaTHka BepcTariB

15

Tema 13. O6poOka 3aroTOBOK Ha BepcTaTax.
OO6po0Oka 3aroToBOK Ha CBEPITYBAJIbHUX 1
PO3TOUYBAJILHUX BEpCTaTax

15

10

Tema 14. O6poOka 3aroToBOK Ha (pe3epHUX
BepcraTax. TUIM 1 MPU3HAYECHHS BEPCTATIB.
Pixyunit inctpyment. Cxemu 0oOpoOKHM 3aroTOBOK
Ha YHIBepCAJIbHUX 1 0araToIiIbOBUX BEpCTaTaX i
HaliBaBTOMaTax

15

60

50

10




1 2 3 41 5 6 7 8 9
Pa3zom 3a 3micToBum moayJiem 3: | 60 16 | 7| 37 | 60 6 41 50
3microBuii Moy 4 I'apsiua 06podka meTaJiB
Tema 15. 3BaproBaHHs IUIaBJICHHSIM. 3BapIOBaHHS
15 2 2|11
tuckoM. CriocoOu 3BaproBaHHS TUIaBJICHHSAM
Tema 16. Tepmiuna 06poOka. 3acTocyBaHHs
JiarpaMu CTaHy 3aji30BYTJICIIEBUX CIIABIB.
OcHoBH Teopii TepMiuHOT OOPOOKH CTaII. 15 4 -1
[leperBopenns B ctaii npu Harpisi. [lepeTBopenHs
MIEPIITY HA ayCTCHIT
Tema 17. [lepeTBOopeHHS B CTalli pU
0X0JI0)KyBaHHi. IepiToBe epeTBOPEHHS. 60 4 | 4] 52
MaprencutHe neperBopeHHs. beliniTHe
nepeTBopeHHs. [lepeTBopeHHs ayCTeHITY NpU 15 4 4 1 7
Oe3mepepBHOMY 0XO0JIOKyBaHHI. [lepeTBopeHHs
MapTEeHCUTY 1 3aJIUIIKOBOTO ayCTEHITY NP Harpisi
(Bimmyck craiti)
Tema 18 OcHoBu nuBapHOro BUpoOHUITBA. CyTh
JUBAPHOTO BUPOOHUITBA. JIUTTS B OHOPa30Bi 15 4 219
nimadi Gopmu
Pa3om 3a 3mictoBuM moayiaem 4: | 60 14 8 | 38 60 4 4 52
Pa3zom 3a moayaem 2: | 120 | 30 |15| 75| 120 | 10 | 8 | 102
Pa3om 3a qucnuniainy: | 240 60 |[30|150| 240 20 16| 204

Hpumimku:

- 1 3BO 3a04yHOi (hopMU HaBYaHHS BHUKJIAJAIOTHCS OTJISIIOBI JICKIII 32 TeMaMu

3MICTOBHUX MOJYJIIB B 00Csirax BiJMOBIIHO J0 TaOJIHIIi,

- 1a6 — mabopatopHi poboTH; c.p. — camocTiitHa podota 3BO.

5.2 Temu 1a00paTOpHUX 3aHATH

No Kinekicts roanu
- Hazsa temn JIEHHA 3a04HA
3/m
dbopma dbopma
Monayas 1 (1-if cemecTp)

1 Texnika Oe3neku podotu y naboparopii «MatepianoznaBctBa Ta TKM». 2 1
Jorcepena ingpopmayii: [5, 10], podoTa 1

2 MiKpOCKOMIUHUI METOJ TOCIIIKEHHSI METaIB. 4 5
toicepena ingpopmayii: [5, 10], pobora 2

3 Jiarpama «3aii3o-1leMeHTHT». Byrienesi craii. 3 2
Jowcepena inghopmayii: [5, 10], pobora 3

4 CtpykTypa Ta BIacTUBOCTI YaBYHIB. 5 5
JDicepena inghopmayii’ [5], pobora 4

5 BusHaueHHs TBEpIOCTI METANIB 1 CILJIABIB. 2 05
JDicepena inghopmayii: [5], pobora 5 ’

6 BusnaueHHs yapHOi B 3KOCT1 METaiB. 5 05
JDicepena inghopmayii’ [5], pobora 6 ’

Pa3om 3a moaysem 1: 15 8
Monayanb 2 (2-ii cemectp)
7 ‘ YMOBHI I03HaY€HHs 1 KIHEMATUYHI CXEMH €JIEMEHTIB METAJI0Pi3aJIbHOTO ‘ 2 1
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Kinexicts ronua

No
Hazsa Temn JICHHA 3a049Ha
3/
dhopma dhopma
BEpCTary.
Joicepena ingpopmayii [6], pobora 7
AHai3 KiIHEeMaTHYHOI CXEMH, IPAKTHYHE O3HAMOMIICHHS 3 YCTPOEM i
8 po0OTOI0 Ha TOKApHOMY BepcTati. YaCTHHH 1 €JIEMEHTH TOKAPHOTO 3 1
MPOXIAHOTO Pi3IIs.
Jicepena ingpopmayii: [6], pobora 8, pobora 9
BriuB eneMeHTIB pekuMy pi3aHHs HAa TEMIEPATYPY Pi3aHHS MIPU
9 TOYIHHI. 2 2
Jowcepena inghopmayii: [6], pobora 10
CBepIiIbHU BepcTaT 1 pOOOTH, SKI BHKOHYIOTHCS HAa HBOMY.
10 . 2 1
Joicepena inghopmayii [6], podora 11
11 @peszepHuii BepcTar i poOOTH, sIKi BAKOHYIOTHCS Ha HBOMY. 4 2
Jicepena ingpopmayii [6], pobora 12
VYHiBepcalbHO-3aTOUYHUI BepcTaT i pOOOTH, SKi BUKOHYIOTHCS HA HHOMY.
12 ) 2 1
Iicepena ingpopmayii [6], pobora 13
Pa3om 3a moaysem 2: 15 8
Pa3om 3a qucHUILIiHY: 30 16

3a KOHCYJIbTaTUBHOIO JIOTIOMOT'0I0 HayKOBO-TieAaroriyHoro npaiisauka (HIIIT).

Kosxne 3aBaanHs 3 1a00paToOpHOT pOOOTH BUKOHYETHCS CTYACHTOM 1HAUBITYyaIbHO

ITix gyac miATOTOBKHM 10 BUKOHAHHS Ta IIiJ] Yac MPOBECHHs JIabopaTOpHOi poOOTH
3BO noBHHEH 3aKpIMUTH TEOPETUYHUM JICKIIHHUNA 1 TPAKTUYHUN MaTtepian, HaBYUTHUCS
CaMOCTIMHO MPAaIOBATH 3 JITEPATypOIO.

5.3 Camocriiina po6oTa

Kinekicts rogusa

Ne
o/ Ha3zpa Temu JICHHA 3a04Ha
dbopma dbopma
Monayan 1 (1-if cemectp)
1 HedexTn kprcTaniyHoi Oy10BU MaTepiaiB. 3 7
Jlorcepena inghopmayii: [3] crop. 62-65
2 Metoau A0CHIKEHHS CTPYKTYpH METaiB. 5 7
Jocepena inghopmayii: [3] crop. 66-68
3 [1naBneHHs Ta KpUCTami3allis MEeTaliB. 3 7
Jorcepena inghopmayii: [3] crop. 69-71
4 BynoBa Ta xapakTeprcTHKa CILIABIB: 9 5
JDicepena inghopmayii [3] crop. 72-75
5 Jliarpama ctaHy NOJBIHHUX CILIaBiB: 9 7
JDicepena inghopmayii: [3] crop. 75-79
6 KomnoneHnTu 1 ¢asu y cruiaBax 3aiiza ¢ ByrJelem: 2 5
JDicepena inghopmayii: [3] crop. 79-82
7 Jliarpama cTaHy 3aj1i30-BYTJICIIb: 9 7
JDicepena inghopmayii: [3] ctop. 82-86
8 Tsepai crutaBu. MinepanokepaMika. AGpa3uBHI MaTepiaiy. 2 7
Jowcepena inghopmayii [3] crop. 108-110
Pa3zom 3a moayJem 1: 18 54
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Kinexicts ronua

Ne
A/ Hazsa Temn JICHHA 3a049Ha
dhopma dhopma
Moayan 2 (2-ii cemecTp)
[Iporiec CTpyKKOYTBOPEHHS MPH Pi3aHHI METAJIIB Ta SBHUIIIA, 110 HOTO
1 | cynpoBozATS. 2 7
JDicepena inchopmayii: [3] crop. 247-252
2 O0poOKa 3arOTOBOK HA CTPYTaJIbHUX 1 JOBOAJTBHUX BEPCTATAX. 9 3
JDicepena inghopmayii: [3] crop. 294-296
Crnioco6u BurOoTOBIIEHHS BIWIHBKIB. CrienianbHi Metoau TuTBa. CyaHOBI
3 cTanbHi BigIuBKH. CyTHOBUM CTAILHUM MTPOKAT 1 Cy/THOBI TOKOBKH. 4 8
JDicepena inghopmayii: [3] crop. 88-111
4 HarpiBanns metaniB nepea 00pookoro TuckoMm. [IpokaTae BUpOOHULITBO. 3 8
JDicepena inchopmayii: [3] crop. 136-149
5 Tepmiune 06poOieHHs crai: 2 8
IDicepena inghopmayii: [3] crop. 86-90
6 Bosouinns 1 nmpecyBaHHS: 2 8
JDicepena inchopmayii: [3] crop. 134-138
7 Burorosnenns craneBux Tpyo: 3 v
JDicepena inchopmayii: [3] crop. 144-146
Pa3om 3a moayJsem 2: 18 54
Pa3om 3a qucHUIIiHY: 36 108
5.4 Po3noaij roguH caMocTiiiHOI podoTH
No KinbkicTh ronun
- Hasga temu JICHHA 3a04Ha
3/m
dopma dopma
Monayan 1 (1-if cemecTp)
1 ITinroroBKa 10 JIEKIIA 15 5
2 | [ligroroBka 1o 1a00paTOPHUX POOIT 12 18
3 | IlizroroBKa 10 MOTOYHOTO MOJIYJIBHOTO KOHTPOJTIO 20 -
4 | BukoHaHHs KOHTPOJIBHOI pOOOTH - 15
5 CamocrTiiiHe BUBYEHHS TEM, 1110 HE BXOJSTH JIO JICKIIIHHOTO KYpCy 18 54
6 ITigroroBka 0 MiICYMKOBOTO KOHTPOITIO 10 10
Pa3zom 3a moayJem 1: 75 102
Monyab 2 (2-ii cemecTp)
1 | IligroTroBKa 10 JIEKIIIH 15 5
2 | [ligroroBka 1o 1a00paTOPHUX POOIT 12 18
3 [TigroToBKa A0 NOTOYHOTO MOJTYIBLHOTO KOHTPOIIIO 20 -
4 | BukoHaHHS! KOHTPOJIBHOI po0OTH - 15
5 | CamocriiiHe BUBUEHHSI TEM, 10 HE BXOJSTh JI0 JIEKIIHHOTO KypCy 18 54
6 | [lizrotoBka 0 mMiICYMKOBOTO KOHTPOJIIIO 10 10
Pa3om 3a moayJiem 2: 75 102
Pa3om 3a qucnumiiny: 150 204
6 MeToau HABYAHHS, 32C00M TIarHOCTUKY Pe3yJibTATIB HABYAHHSA Ta METOIH IX

AE€MOHCTPYBAHHS
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MeTtoau HaBuaHHS — ciocoOu, sIkuMU 3abe3neuyerbes Ha0yTTs 3BO BiamoBigHUX
KOMITIETEHLIIH Yepe3 3aCBOEHHS TPOrpaMHOro MaTepiaiy, a caMme podoTa 3 JIiTepaTyporo —
OTMpallOBaHHSI PI3HUX BUIIB JIKEpEN, CIPSIMOBAHMX Ha (OPMYBAHHS HOBUX 3HaHb, iX
3aKpIIJICHHs, BUPOOJIGHHS BMiHb 1 HAaBHYOK Ta peai3allilo KOHTPOJIbHO-KOPEKIIHHOT
(dbyHKIIT B yMoBax (opmasibHO1, HeopMaIbHOT Ta 1HPOPMAIBHOT OCBITH.

Ax meronuuHe 3a0e3MeUeHHs BUKOPUCTOBYIOTHCS MIAPYYHUKHA Ta METOAMYHI
BKa31BKM JI0 BUKOHAHHS JabOpaTOpHUX 3aBllaHb 1 CaMOCTIMHOI poOOTH 3 JaHOi
IUCHMIUTIHU, a TaKOXX MaTepiaiu JEKIIHHUX 3aHiaTh. KpiM TpaauuiiHUX MNarnepoBUX
HOCI1iB, BOHH BUKOPHCTOBYIOTBCS TAKOXK 1 B €JIGKTPOHHOMY BHTJISI/II.

[Tpu BuB4eHHi aucuuiuiiat 3BO pexoMeHyeTbCs BUKOPHUCTOBYBATH OCHOBHY Ta
JI0JTaTKOBY JIITEPATypPy, KOHCIIEKT JISKIIiH, a TAKOXK JpKepena 3 Mepexi Internet.

Jnis mornuOaeHoro BHUBUYEHHS JUCLUUIUIIHM PEKOMEHAYEThCS CHCTEMaTHYHE
oTpalffoBaHHs (JaxoBHX KypHAaJIIB 1 BUKOPUCTaHHS pecypciB Internet.

I3 MeTor0 pO3’ACHEHHSI HAWOUIBII CKJIQJHUX MUTAHb JUCIMIUIIHA Ta MiABUIICHHS
SAKOCTI BUKOHAHHS MOJYJBHUX 1 KOHTPOJBHUX POOIT CIiJ MPOBOJUTH TPYMOBI Ta
1HMBITyaJIbHI KOHCYJIBTAIT 32 pO3KJIaIoM Kadenpu.

ITin vac npoBeneHHS KOHTPOJBHMX 3aXOMAIB pPIBEHb 3aCBOEHHS MaTepiaiy
3MICTOBUX MOJIYJIIB OIIIHIOETHCS IUIIXOM BUKOHAHHS MOJYJBHHUX 1 KOHTPOJBHUX POOIT
kokHUM 3BO Ta 3axucTy HUM J1abOpaTOpPHUX POOIT.

3aco0aMu OIIIHIOBaHHS Ta METOJJaMU J€MOHCTPYBAHHS PE3YJIbTATIB HABYAHHS €:

—3BITM 3 BHUKOHAHHS JIaOOpaTOpHOI poOOOTH Ta Wpe3eHTalli pe3yJbTaTiB
BUKOHAHUX POOIT Ha KOMIT 10Tepl (a00 MUCbMOBUI KOHTPOJIb PE3YJIBTATIB);

— YCHI BIANOBI/I1 HAa TJAOOPATOPHUX 3aHSTTSIX;

— NOTOYH1 MOJIYJIbHI KOHTPOJIbHI pOOOTH Y (hOpMi MUCEMOBOI pOOOTH;

— 3aJliK, @ B IPYrOMY CEMECTP1 — €K3aMEH.

7  @®opmMM NOTOYHOIO TA MiICYMKOBOT0 KOHTPOJII0

OCBITHS IOISUIBHICTH 3 BUBYEHHS IUCIUILUIIHHA CKJIAQMA€THCI 3 JBOX 3MICTOBHUX
MOAYJIB y KOXHOMY ceMecTpi. [Ipy BHBUEHHI AMCHUIUIIHU MPOBOAATHCS MOTOYHUN Ta
M1JCYMKOBUNA MOAYJIbHI KOHTPOJI1 (3aJ1lK, a B IPYTOMY CEMECTP1 — €K3aMEH).

[ToTouHMI KOHTPOJb MPOBOJMUTHCS HA KOXKHOMY JaOOpATOPHOMY 3aHATTI Ta 3a
pe3yibTaTaMy BUKOHAHHS 3aBJIaHb MOJYJIbHOI KOHTPOJbHOI poOoTu. BiH mependauae
OI[IHIOBAHHS TEOPETUYHOI MiATOTOBKM 3700yBaviB BHUIIOI OCBITH 13 3a3Ha4eHOl TeMu (y
TOMY YHCII, CAMOCTIHHO OMPaIbOBAHOTO MaTepially) MiJ 4ac poOOTH Ha 3aHATTAX Ta
Ha0yTHX MPAKTUYHUX HAaBUYOK ITi]1 YaC BUKOHAHHS 3aBJaHb JIA0OPATOPHUX POOIT.

3apaxyBaHHSI KPEIUTIB HaBYAJIBLHOTO KYpPCYy MOXIIMBO TUIBKH MICJS JOCSTHEHHS
pEe3yNbTaTiB, 3alIAHOBAHUX pPOOOYOI0 MPOTPaMOI0 HABYAIBHOI JUCIUIUIIHHU, IO
BHUPAXKAETHCS B OJIHIN 3 TO3UTUBHUX OIIIHOK.

[ToTo4YHMIA KOHTPOJIb OXOILIFOE:

- IKICTb BUKOHAHHS JIa0OpaTOPHOi poOOTH;

- IKICTb BUKOHAHHS MOJIYJIbHUX KOHTPOJIbHUX POOIT.
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7.1 @opMH KOHTPOJIIO pe3yabTAaTiB HABYAJBHOI AiSVIbHOCTI 3100yBa4iB BUIIIO1
OCBITH Ta IX OLIIHIOBAHHSA

Kpurepii oniHioBaHHs J1a00paTOPHUX POOIT

KinbkicTh K .
Sain puTepii OiHIOBaHHS
Po6oTa BuKOHaHA y BCTAaHOBJICHHM TepMiH. BuKkoHaHa caMOCTIHHO, YITKO
5 chopMyIhOBaHI 111711, 3aBIaHHS. 3aCTOCOBYBAIUCS KOPEKTHI METOIH

00OpoOKHM OTpUMaHUX Pe3yiIbTaTiB. Y BUCHOBKaX MPOBEACHA KOPEKTHA
IHTEpIIpETallisl pE3yJIbTATIB

Po6oTa BUKkOHaHa y BCTaHOBJIECHUM TepMiH. 3700yBay BUIIIOI OCBITU
4 BUKOHY€E pOOOTY 3T1IHO 3 IHCTPYKIIIEO, 1HO/I MIiC/Is KOHCYIbTaIlll
BHUKJIaJa4ya B [IIJIOMY NPABUIILHO CKJIAJA€ 3BIT Ta pOOUTH BUCHOBKHU

Po6oTa BUKOHaHA 3 TOPYIIEHHSIM BCTAaHOBJIEHUX TEPMIHIB. 3100yBay
BHUILO1 OCBITH BUKOHYE POOOTY 3T1IHO 3 IHCTPYKII€I0, IHOA1 MICIIS
KOHCYJIbTallll BUKJIaaua; CKIAJa€ 3BIT, 10 MICTUTh HETOYHOCTI Y
BHCHOBKaX Ta MOMUJIKU

Po6oTa BUKOHaHa 3 TOPYIICHHSIM BCTAaHOBJICHUX TepMiHIB. CTYIEHT
2 BUKOHYE€ JIA0OPATOPHY 3T1JIHO 3 IHCTPYKINIEIO; CKIIaJICHUN 3BIT MICTUTh
HETOYHOCT]! Y BUCHOBKAX Ta MOMUJIKU

3100yBay BHINOT OCBITH CKJIaJa€ CKOPOUCHY YMOBY 3aBIaHHS, pOOUTh
BUKOHAHHS pOOOTH YaCTKOBO

0 3100yBay BHILIOi OCBITH HE BUKOHAB pOOOTY

7.2 TloTo4yHMii KOHTPOJb BUKOHAHHSI MOAYJIbHUX KOHTPOJBHUX POOIT
Y MonynapHUX KOHTPOJbHUX poOoTax 3BO HeoOXigHO AaTH BIAMOBIAL HA JECATH
nuTaHb. MakcuManbHa OIlIHKA 32 BUKOHAHHS MOJYJIBHOI KOHTPOJIbHOI poOoTH 15 Ganin

(K110 JaHa TTOBHA BiAOBIIb HA BCl MUTaHH:A). KokKHEe MUTaHHS OILiHIOEThCS B 1,5 Oanu.

7.3  Kpurepii ouiHIOBAHHS KOHTPOJILHOI po00TH (17151 3204HOI ()OPMH HABYAHHS)

ban Kpurepiii O11iHIOBaHHS

Po6oTa BUKOHaHa y BCTaHOBJIEHUH TepMiH. Martepian BUKIAJIEHO Y JOCTaTHbOMY
30 | 00cs31, apryMeHTOBAHO 1y MpaBUJIbHIN MociiioBHOCTI. [1i yac 3axucty pobotu
3BO BUIbHO OpPIEHTYETHCS B MaTepiaiax

PoboTta BuKOHaHA y BCTaHOBJICHHM TepMiH. MaTepiai BUKIAJICHO Y JOCTAaTHHOMY
20 | o0Ocs31, ane yacTKa MporpaM HaBeleHa 0e3 pe3ynbTaTiB po3paxyHkis. [1ig gac
3axucty pobotr 3BO BUIBHO OPIEHTYETHCS B MaTepiaiax

Po6oTa BUKOHaHa 3 TOPYIIEHHSIM BCTAaHOBJIEHUX T€PMiHIB. Martepian BUKIaAEHO
y NpaBWIbHIN NOCTIJOBHOCTI, ajJl€ HEOCTATHHO MOBHO, O1JIbIlIa YaCTKa Mporpam
HaBeJleHa 0e3 pe3ynbTariB po3paxyHkiB. [ yac 3axucty podotu 3BO cnabo
OpIEHTYETHCS B MaTepiasiax

10

0 | PoGoTy HE BUKOHAHO
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7.4 Y3arajbHIOKWYi pe3yJbTaTH MOTOYHOI0 KOHTPOJIIO 3HAHD

dopma KOHTPOIIIO

MakcuMalibHa KiJIBKICTh OaJIiB

neHHa popma |

3a04yHa Gopma

Moayab 1 (1-ii cemectp)
BukoHaHHs 1 3aXHCT 1a00paTOPHUX POOIT 30 30
[ToTounuii MoaybHUN KOHTPOIH (3M1 1 3M?2) 30 -
BukoHaHHS KOHTPOJIBHOTI pOOOTH - 30
Ycboro 3a MmoayJib 1: 60 60
Monayab 2 (2-1 cemecTp)
BukoHaHHs 1 3aXHCT 1a00paTOpHUX POOIT 30 30
[ToTounuii MoaybHUN KOHTPOIH (3M1 1 3M?2) 30 -
BukoHaHHS KOHTPOJIBHOT pOOOTH - 30
Ycboro 3a MoayJib 2. 60 60

8  Kpurepii onliHioBaHHsI pe3yJbTaTiB HABYAHHS

Homep 3micToBUX MOAYJIIB 1 MakcumMalibHa KUTbKICTh OalliB
Bua pobotu
TEM nenna popma | 3aouna opma
Moayab 1 (1-ii cemectp)
3M1 | TI-T6 JIpl —JIp2 10 10
IIMK1 3Bitl 15 -
3M2 | T7-TI10 JIp3—JIp6 20 20
ITMK?2 3BIT2 15 -
KonTponbHaa poboTta 3BIT - 30
I[TincyMKOBHIA KOHTPOJIb 3aJiK 40 40
Pa3zom 3a moayan 1: 100 100
Moayab 2 (2-1 cemecTp)
3M3 | T11-Ti4 JIp7 —JIp9 15 15
IIMK1 3BiTl 15 -
3M4 | T15-Ti8 JIp10—JIpl2 15 15
ITMK?2 3BIT2 15 -
KonTtponbsna podoTa 3BIT - 30
[Ti1cyMKOBHIA KOHTPOJIb eK3aMeH 40 40
Pa3om 3a moayJsb 2: 100 100

[Ipumitka: 3M — 3MmictoBuid Moaynb; T — Temu 3MictoBUX MopayiiB;, [IMK —

MiCYMKOBUN MOAYJIBHUN KOHTPOJIb; JIp — maboparopHa pobota

9 3aco0u HABYAHHSA

[Ipu BUKIIagaHH1 JUCIUIUTIHM BUKOPUCTOBYETHCA TaKl METOAM HABYAHHS.
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[. Metoau oprasni3artiii Ta 311iiCHEHHS] HABYAJIbHO-TT13HABAIBHOT TISUTBHOCTI:
a) 3a XapaKTepoM BUKJIAJJaHHS HABYAJILHOTO MaTepiaiy:
- CJIOBECHI;
- HATJISAIHI,
- MPaKTUYHI,
0) 3a XapakTepoM HaBUAJIbHO-I13HABAIBHOI A1SJILHOCTI:
- PeNPOAYKTHBHI MOSICHIOBAJILHO-1JTFOCTPATHBHI;
B) 3a JIOTIKOIO BUKJIAJaHHS Ta CIPUUHATTS HAaBYAIHHOTO MaTepiamy:
- AaHATITUIHO-CHHTCTHUYHI.
II. MeTonu cTUMYTIOBaHHS 1 MOTHBAIII1 HABYAIBHO-ITI3HABAILHOT TISUTBHOCTI:
- TACHBHI.

Sk meroanuyHe 3a0e3MeueHHs BUKOPUCTOBYIOTHCS MiJIPYYHUKH Ta METOIHYHI
BKa31BKHM /10 BUKOHAHHS JTAOOPATOpPHHUX POOIT, a TaKOXK MaTepiayv JEKIIHHUX 3aHSATb,
makatd. KpiM TpaguiiiHux ManepoBUX HOCIIB, MIJPYYHUKA Ta METOJUYHI BKa31BKH
BUKOPUCTOBYIOTHCS B €JIEKTPOHHOMY BUTJISIII.

Jist mornuOaeHOro BUBYEHHS JUCHUIUTIHM PEKOMEHIYETHCS CHUCTEMATUYHE
omnpaloBaHHs (PaxoBUX KypHAIIIB Ta BAKOPUCTaHHS pecypciB [HTepHeT.

[3 MeTOI0 pO3’sICHEHHS HANOUIbII CKJIAHUX MUTAaHb JUCHUILUIIHU Ta IiIBUILICHHS
SIKOCTI BHKOHAHHS MOJYJIBHUX 3aBAaHb CJ1J IPOBOJMTH TPYMHOBI Ta IHIUBIAyaJIbHI
KOHCYJIbTAIII1 32 PO3KIa0M KadeapH.

[lix yac npoBeeHHS KOHTPOJIbHUX 3aXOJ1B PIBEHb 3aCBOEHHS MaTepialy MOJYJIS
OIIHIOETHCSA TUISIXOM BHKOHAHHS TecTiB KoXHUM 3BO Ta BHKOHaHHS J1a0OpaTOPHUX
pOOIT.
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TIOJIATOK

IuTanHsa 119 MOAYJIBLHOTO0 KOHTPOJIIO
Monayas 1
1-i cemecTp
KonTpoubHi nuTanus 10 1-ro 3MicTOBOIro MoayJif

1. Jnst cyxoro nutidyBanHs MikponutidiB 3acTocoByrOTh narmip (25, 16, 12, 10,
8, 6, 4), mo Bianosigae ['OCTy. Illo, Hanpukiaz, o3Hadae nudpa 25?

2. Jlnsg Mokporo nuripyBaHHS BUKOPHUCTOBYIOTH BOJOCTIMKWN HUTI()yBaJIbHHUI
namip (16H, 16J1, 12H, ..., 4H, 4JI). [1lo o3nauae 6yksa H?

3. 3rinno I'OCT 9206-50 mpu BUTOTOBJIEHHI MIKpPOIUII(IB 3aCTOCOBYIOTh
anmasHi nactu (Hanpukiag 60/40 MapKyeTbcsi 4epBOHUM KoJibopoMm). 1[0 03HauaroTh
uudpu 60/40?

4. JInst 4oro npoBOJAATH TPaBIEHHS MIKpOULTI(PiB?

5. Ilo Take mikpoaHamiz?

6. Lo Ha3uBaeTHCS ayCTEHITOM?

7. 1o HA3UBaKOTh IECMEHTUTOM?

8. Illo Ha3uBaeThCs heputrom?

9. lllo Ha3uBaETHCS MEPIITOM?

10. SIxk Ha3UBaIOThH TBEPAMM PO3UMH BYTJIEIIO B anb(da 3ami3i?

11. SIx Ha3UBAIOTH TBEPAMM PO3YMH BYTJICIIO B raMa 3ai3i?

12. SIx Ha3UBaIOTh MEXAHIYHY CyMilll PEpUTYy 3 IEMEHTUTOM?

13. SIx Ha3uBarOTh XIMIUHY CIIOJIYKY 3aji3a 3 Byryernem?

14. Ilo Ha3uBaroTh Pazoro?

15. Sxumii crutaB Ha3UBa€eThes "XiMiuHA criojiyka'?

16 Illo o3navae miHisg "mkBimyc" Ha giarpami crany Fe-C?

17. Illo o3nauae miHis "comiayc” Ha Iiarpami MOJBIMHUX CIUIaBIB?

18. Ilo o3nauae miHis "comiayc” Ha iarpami cTany?

19. ¥ yomy BIIMIHHICTh €BTEKTUKH BiJl €BTEKTOi1a?

20. SIxi kpucCTaNi4HI paTH Mae y-3ai1i30?

21. Sxy momimopdHy abo anoTpormiuHy MoAMQIKAIiio 3ali3a MaloTh IpaTh
IPaHEIIEHTPOBAHOTO Ky0Oa?

22. SIxi KpuCTaIIvHI rpaTH Ma€ 0-3a1i30?

23. SIxi xpucTaniuHi rpati Mae -3aiizo?

24. 11lo Ha3uBaIOTh aHI30TPOMiE0?

25. Sxi 0cO0IMBOCTI TBEPIOTO PO3UHHY?

26. Un MOXHaA PO3TUBHUTHUCS MiJ MIKPOCKOIIOM KOMIIOHEHTH, SIKI BXOMASTH 10
TBEPAOTO PO3UUHY?
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KoHTposibHI NMTAHHSA 10 2-T0 3MiCTOBOT0 MOIYJIA

1. Mexxa MIITHOCTI1 SIKOTO YaByHY € HalOUIbIIO0?

2. Jlo SIKuX BIAaCTUBOCTEH BIAHOCHTBHCA KOpO3iiHA CTIHKICTh METaJliB?

3. SIxa Bemu4MHA 3YUTYETHCS 31 mKanu npudopy Poksermna?

4. Slxwuii BIuMB Haziae MoAU(IKaTOp 1-ro polly Ha CTPYKTYpy Ciporo 4aByHy?

5. Tlig MIKpOCKOIIOM 3HaiJeHa CTPYKTypa, 1o ckianaerses 3 20 % depury,
80 % mepmity # rpadity miactiBuactoi popmu. o 1e 3a matepian?

6. 11lo KOHKpPEeTHO BH3HAYA€ JOCIITHUK MPU BUMIPIOBAHHI TBEPAOCTI Ha Mpeci
bpunenns?

7. Slkuit BIIIMB poOUTH MOAM(IKaTOp 2-T0 ooy Ha TpadiTHI BKIIOUEHHS?

8. SIxke MOHATTS HAIECKUTH IO TEXHOJIOTIYHUX BIACTHBOCTEH Matepiany?

9. lllo Ha3uBaeThCs NeneOypuToM?

10. SIxi yaByHHM Kpallle paIo0Th MPYU 3HAKO3MIHHOMY HaBaHTaXEHH1?

11. SIxy popmy rpaditoBux BKItOUeHb Ma€ yaByH KU35-107

12. 1o sikoi Tpymnu BIIHOCUTBHCSA YaBYH 31 CTPYKTYyporo "mepimit + jeneOypur +
neMeHTur'"?

13. Sxy popmy rpaditoBux BrItoueHb Mae yaByH CY 217

14. SIxy popmy rpadiToBux BKItoueHb Mae yaByH BY 60-127

15. Y sixoro yaByHy rpadiT 3HaX0AUTHCS B IJIACTIBYACTIH Popmi?

16. SIkuM 1HIEHTOPOM KOPHUCTYIOTHCS MPU BU3HAYEHHI TBEpAoCTi o PokBemry
npu HaBaHTaxeHH1 1500 H?

17. Slkum 1HAEHTOPOM KOPUCTYIOThCS MpY BU3HAUYeHH1 TBepaocTi o HRB?

18. VY sixoro yaByHy rpadiT nepeOyBae B KyJsCTii (Gopmi?

19. fka MiKpocTpyKTypa sBisie COOOI €BTEKTOAHY cymiml ¢eputy U
LIEMEHTUTY?

20. SIxuit 3 METO/I1B BUSHAUYCHHSI TBEPJIOCTI € HAMOUTBIIT TOUHUM?

21. o Ha3uBaeTbcs "Hakienom"?

22. 3 K01 cTalli JOIIBHO BUTOTOBIIATH 3aJII3HUYHI PEUKHU?

23. 3 4axoi cTaml JOUUIBHO BHUTOTOBJIATH 1HCTPYMEHT Jisi Hapi3yBaHHS
pi360JIeHHs (MITYUK)?

24. 3 skoro matepially MOXHa BUTOTOBUTH HANMMWIOK 13 JpiOHOIO HACIYKOIO
(Handinb)?

25. 3 sAxoro matepiany HaWOUIbIIE JOLUUIBHO BUTOTOBUTH OOpPOOKOIO THCKOM
ALIMK 17151 30epiraHHs IHCTPYMEHTIB?

26. 3 ssKOro MaTepianay JIOUUIbHO BUTOTOBUTH CIIA0KY MPYKUHY?

27. CKUIbKY BYTJICI[IO MICTUTBCS B JIETOBaHIM 1HCTpyMEeHTaIbHIM cTani 9XC?

28. SIk1 cTaim BIOHOCSITHCS 10 HU3LKOJIETOBAHUX ?

29. Byrnenesi IHCTpyMEHTAJIbHI CTaJli MApKIPYIOThCA, K Hanpukiaad: Y9. o
o3Havae mudpa 9?

30. Crans 3BUUaiiHOiI siKOCTi Mae mo3HaueHHs1 Ber3cn. 1o mo3naydae mudpa 37

31. o mo3nauae mitepa B y mapiii cranun BCt3cn?

32. Big 4oro 3ai1eXuTh IPOKAIIOEMICTD CTall?
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33. IlIBuaxopizanpHi CTajlli 3aCTOCOBYIOTh JJisi BUTOTOBJICHHS Pi3aJIbHOTO
IHCTPYMEHTY, MPaIIOI0Y0ro Ha BUCOKUX IIBHUIKOCTAX pizaHHsA. Illo mo3nauae nudpa
18 y cTam P18?

34. Jlo siKOoro KJacy 3a CTPYKTYPOIO BIIHOCUTHCS CTajab ¥Y9?

35. 1o sIKUX BJIACTUBOCTEH BIIHOCUTHCS KOPO3iiHA CTIHKICTh METaJIiB?

36. B ocHOBY IMO3HAuY€HHS MapoOK JIETOBAHMX CTajeil MokiajieHa OyKBEHO-
udposa cucrema. Hanpuxnaa: 60C2. CKiJIbKY BYIJICIIO B TaH1i cTaji?

37. SIki cTaii BITHOCATH JJO BUCOKOJICTOBAHUX ?

38. 1llo Ha3zuBaeThes neneOypuTOM?

39. lllo mo3Havae OykBa A B Mapili BUCOKOSKICHOT JieroBaHoi ctaii 12X2H4A?

40. B ocHOBYy moO3Ha4YeHHS MapoK JICTOBAaHWUX CTaJICd IMOKJIajeHa OyKBEHO-
udposa cuctema. Hampukmnan: 60C2. 1o mo3znauae 6yksa C?

Monayab 2
2-1 ceMecTp
KonTpouabHi nuTanHs 10 3-1o 3MicTOBOI0 MOYJIA

1. V sxomy 3 BYy3JIB TOKapHO-TBUHTOPI3HOTO BepcTaTa BCTAHOBJIEHUI
IMUHAETH?

2. Slkoro OYKBOIO MO3HAYAETHCS 3aHINA KYT TOKAPHOTO MPOXITHOTO Pi31s?

3. SIkuii KyT TOKapChbKOTO MPOXITHOrO pi31s AopiBHIOE 90-57

4. Sxuii KyT A pi31s COPUSIE CXOAY CTPYKKH yOiK 00p00IIFOBaHOT MOBEPXH1?

5. SIxkuii KyT A cripusie CXOAy CTPYKKH YOiK 00p0o0OsIeHOT TOBEpXHi?

6. Ilpu sSKMX MIBUAKOCTSX pi3aHHS IMIOPCTKICTH OOpOOIeHOiI MoBepxHI Oyre
HalMEHIIO0?

7. SIkuii KyT HA3UBAETHCS TOJIOBHUM KyTOM Y TIJIaH1?

8. Ilpu sKMX MIBUIKOCTSX pi3aHHS MIOPCTKICTH OOpOOJICHOI TMOBEpxHI Oyje
HaNOIbIIO0I0?

9. Sxuii 3 By37iB TOKapHO-TBUHTOPIZHOTO BepcTaTa BUKOPHUCTOBYETHCS MpHU
00poOl11i KOHIYHOT TOBEPXHI 3 MEXaHIYHOIO TT0/1a4et0?

10 Skwuii 3 By3J1iB TOKapHO-TBUHTOPI3HOT'O BEpCTaTa BUKOPUCTAETHCA AJI 3MIHU
IIBUJIKOCTI 0O€pTaHHS IIMUHIEHS?

KonTpouabHi nuTanHs 10 4-ro 3MicTOBOro MoayJis

1. Sxuit Bua TepmiuHOi OOpoOKHM Tmossirae B HarpiBanHi Mmetany a0 1000 -
1050 °C, BuTpumIl mpu Iiid TeMmrepaTypl W TOBUTBHOMY (pa3oM 3 TIYYIO)
OXOJIOJIKEHH1?

2. Jlo sikoro BHIy TepMIdHOI 0OpOOKM MOKHA BIJHECTH OIEpaIlito, MOB's3aHy 3
HarpiBaHHsAM 3araptoBaHoi ctaii 40 mo Temmneparypu t=600 °C i1 ox00mKEHHIM Ha
moBITPi?

21



3. SIk 3MIACHIOIOTH OXOJIOKEHHS 3arapTOBaHOI CTaJll TIPH BiAITyCKaHH1?

4. SIxuit mapaMeTp pexuMy TEepMIYHOT 0OpOOKH BU3HAYAE B OCHOBHOMY KIiHIIEBY
CTPYKTYpY ¥ BJIACTUBOCTI BUPOOiB?

5. SIk 0XOJOKYIOTh MPHU 3arapTyBaHH1 JIETOBaHYy CTalb?

6. [Ipu TemmepaTypi SKOi KPUTHYHOI TOYKHM MpPHU HArpiBaHHI 3a€BTEKTOITHOI
CTaJIl 3aKIHUYYETHCS YTBOPEHHSI ayCTCHITY?

7. Sk 0X0JIOKYIOTh CTaJIb MPU HOpMaJi3ali?

8. Ilpu Temmeparypi SKOi TOUKM IpPH HArpiBaHHI 3aKIHYYETHCS YTBOPECHHS
ayCTEHITYy B €BTEKTO1HOI cTam?

9. SIk 3MIWCHIOIOTH OXOJIOKEHHS TP IIOBHOMY BiIaTICHHI?

10. SIke BiamycKaHHS 3aCTOCOBYIOTH JUISI PY>KHH 1 pecop?

11. Ilpu sikiit TeMrepatypi BiIOyBa€ThCs IEPETBOPEHHS ayCTEHITY B MEPIIT MpU
OXOJIO/IKEHH1 IOEBTEKTO1IHOT CTai?

12. Slke BiAmycKaHHS CTBOPIOE HaMKpalie CIOJXY4YeHHS MIIHOCTI Ta
MJIACTUYHOCTI 3arapToBaHoi cTai?

13. IIpu Temnepatypi sIKOT KPUTUYHOI TOUKM TTOYUHAE YTBOPIOBATUCS (DepuT mpu
OXOJIOHKEHHI 10 €BTEKTO1IHOI cTal?

14. SIx 3MIHIOETBCS MIITHICTD CTaJIl 3 T1ABUILICHHSAM BMICTY BYTJICIIO?

15. o sikoro BUIy TEPMIYHOI OOPOOKH MOKHA BITHECTH OMEparlito, MoB's3aHy 3
HarpiBaHHsM ctaii 40 1o temrepatypu t =840 °C it ox0JI0MKEeHHSIM Y BOJI1?

16. o skoro BUAY BIJHOCUTBHCS IUIaCTU4YHA Jedopmariis 3amiza MpU
temrepatypi 300 °C, skio Temneparypa ioro miaasiaeHss 1539 °C?

._ =N

Po3poOHuK, 101IeHT Sy B.B. CnixTapenko

22



