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CHCIHAJIUCT
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Cawm. pabora 45 45 45
Yachl Ha KOHTPOJIb - - -
IMToro: 108 | 108 108
T'om Habopa 2018

B penakiuu 2020 r.

DopMbI KOHTPOJIA:

3a4€T B BOCbMOM CEMECTPEC
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1. HEJIX OCBOEHUSA

Heap MUCHMIUIMHBI — W3Y4YE€HHE W TOHMMaHWE OCHOB TEOPHMM CIUIABOB, IUIACTHYECKOH JedopManuu |
KPHUCTAJUTU3aLuY, 3aKOHOMEPHOCTEeH (hOpMHPOBAHHS MHUKPOCTPYKTYPBI YINIEPOJHUCTBIX M JIETMPOBAHHBIX CTaJleH,
I[BETHBIX METAUVIOB U CIUIaBOB, MO3BOJIIIONIUX CO3/aBaThb MaTepualbl C 3aJaHHBIM KOMILJIEKCOM CBOIMCTB,
3aKOHOMEPHOCTEH (OPMHUPOBAHUS CTPYKTYPHl HEMETAJUIMYECKHX MAaTEpUalIOB, MX TEXHOJIOTHYECKHX CBOMCTB,
CIOCOOO0B MOTYYEHHS ¥ IPUMECHECHHS.

3amaun QUCHUTIJIHHBI

1. PackpsITh (pr3nuecKyro CyIHOCTD SBICHUH, NPOUCXOISIINX B MaTepHaIax P BO3ACHCTBUH Ha HUX Pa3IHIHBIX
(hakTOpOB M BIMSHUE UX HA CBOIICTBA MAaTEPHAIIOB.

2. YCTaHOBUTH 3aBUCUMOCTh MEXY COCTABOM, CTPOEHHEM U CBOMCTBAMM MaTEPHUAJIOB.

3. V3y4nTh TEOPUIO M MPAKTUKY TEPMUYECKOH, XMMHUKO-TEPMHYECKOW 0O0pabOTKM M Jp. CrIOCOOOB YNPOYHEHUS
MarepuanoB, 00ECIeunBAIONIMX BBICOKYIO HaJI&KHOCTh M JIOJITOBEYHOCTh JAETAJICH MalluH, HWHCTPYMEHTa |
KOHCTPYKLIHH.

4. VI3y4nTh OCHOBHBIE TPYIIIBI COBPEMEHHBIX METAJUINYECKHX MaTEPHAJIOB, X CBOWCTBA U 00JIaCTH NPHUMEHEHUSL.

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOM TPOT'PAMMBI

Yacte OIIOII BO (6a3oBast, BapuaTHBHAs) | basoBas

21 TpeboBanus K MpeIBapUTEIEHON MOJTOTOBKE 00YJAIOMNXCS —
) MPEeIECTBYIOMNE AUCIUIIINHGI (MOTyIH), npakTuku u HUP

2.1.1 | ®usuka

2.1.2 | Xumus

2.1.3 | Mexanuka

29 Jucnummmas! (Moxymn), npaktuku 1 HUP, st KoTOpbIX HEOOXOIMMO OCBOCHUE MAaHHOHN MUCIUTUIAHBI —
' MOCIEAYIONUE TUCIUTUINHBI (MOIyH), pakTuku 1 HUP

2.2.1 | Ilpon3BoJCTBEHHAs MPAKTHUKA I10 OJYYEHUIO MPOPECCHOHABHBIX YMEHUH U HAaBBIKOB - 1

299 3amuTa BBITYCKHOM KBaTH()UKAIIMOHHON paboThl, BKIIFOYasl MOJrOTOBKY K MPOLEAYPE 3alUThl 1
o MPOLEAYPY 3alTUTHI

3. ”HAUKATOPbHI ®OPMHUPOBAHUS KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

OIIK-6.1: ByageHWe MeTOJAaMHU aHANM3a, 3HAHWEM 3aKOHOMEPHOCTSH NOBEICHHS M YIPAaBJICHUS CBOHCTBaMHU
TOPHBIX TOPOJ M COCTOSHIEM MAacCHBa B IIPOIeccax JOOBIYM M MepepaboTKH TBEPABIX MOJE3HBIX HCKOIMAEMBIX, a
TaKXKe MIPHU CTPOUTEIHCTBE M IKCIUTyaTaIlH MOJ3€MHBIX COOPYKEHHIA;

3-1 OCHOBHBIE TPYIIIBI M KJIACCHI COBPEMEHHBIX MAaTEpPHAIOB, MX CBOMCTBA M OOJNACTH NPHUMEHEHHS,
3HaTh: MIPUHIUIIBI BEIOOpa
3-2 BiusHHUE pa3Mepa 3epHa, XMMHYECKOT0 COCTaBa Ha SKCILTyaTallMOHHbIE CBOMCTBA CTalIN

v-1 AHAJIM3UPOBATH IPOLECCHI, MPOUCXOAAIINC TIPU KPUCTAIM3AOHWKU CIIJIAaBOB Ha IPUMEPE
HpOCTeﬁIHHX JuarpaMm COCTOSAHUA

Ymets: V-2 aHanmm3upoBaTh MPOIECCHl, NPOUCXONAIIME MpPH KPHUCTAUIM3AIMM CIJIAaBOB HAa IpUMeEpe
MeTacTaOMIBHOM JHarpaMMBl )KeJIe30-1[eMEHTHT U CTa0MIBHON THarpaMMBl KeJe30 — YyIieposa
Briazets H-1 pemenuem TEOPETHIECKHUX M MPAKTHHECKHX THIOBBIX 3a/1a4 11O MarpaMMe JKeles0-yriepo
HABBIKOM: H-2 meroamkoii mpoBeneHHS MHKPO- M MaKpPOCTPYKTYPHOTO aHAIM3a, ONpPEIESNICHUS TBEPAOCTH M

MHKPOTBEPIOCTH MeTaJlIa

VK-6.1: nemoHCTpHpoBaTh TIyOOKOe 3HAHWE U TOHMMaHHEe (yHIAMEHTANIbHBIX HAayK, a TakXe 3HaHUS B
MEKANCIMIUIMHAPHBIX 001acTsIX MPO(eCcCHOHANBHON JIESITEbHOCTH;

3-1 TIPUHIUIIBI OCHOBHBIX TEXHOJOTMYECKHUX IPOIECCOB 06pa6OTKI/I YCPHBIX U IBCTHBIX METAJJIOB
3HaTh: 3-2 YCTpoﬁCTBa u O60pyﬂOBaHI/Ie AJId OCYHICCTBJICHUSI TEXHOJOIMYCCKUX IIPOLECCOB 06pa6OTKI/I
YCPHBIX U IBETHBIX MCTAJIJIOB

V-1 OCYHLICCTBJIATDH BI)I60p MaTepHraJIOB IO UX MEXAHUYCCKUM U IKCILTyaTallUOHHBIM CBoOlicTBaM

VMeTs: V-2 MIPOTrHO3MPOBATh Ha OCHOBEC I/IH(l)OpMaIII/IOHHOFO IIOHCKa KOHKprHTOCHOCO6HOCTB Matepuajlia u
TCXHOJIOTHHU

Bna,uen, H-1 Me“TOHaMI/I aHaJIn3a TEXHOJIOTMYCCKUX TPOHECCOB M HUX BJIIMAHHSA Ha KAa4YE€CTBO IOJYYaCMbIX

HaBBbIKOM: SAeT

H-2 npuammmamu BeIO0pa MaTepHANOB TSI IEMEHTOB KOHCTPYKITHH U 000pyZOBaHHS

VK-7.2: yMeHHE aHaIM3HpPOBAaTh OOBEKTHI, IMPOIECCHI M CHCTEMBI B PaMKax IIHPOKHAX MEKIUCIMILIMHAPHBIX
obiacTei.

3-1 MeTOIbI M CPEICTBA CTAHAAPTHBIX UCTIBITAHUH 10 OTpEeNIeHNI0 (PU3NKO-MEXaHUIECKUX CBOHCTB U
TEXHOJIOTHYECKUX MTOKa3aTesiel MaTepualioB U U3IeIUN
3-2 3aKOHOMEPHOCTH (OPMHPOBAHUS MUKPOCTPYKTYPHI B CIUIaBaX MOBOWHBIX CHCTEM. METOOHKY
BBITIOJTHEHUS PACUYETOB IO TUATPaAMME JKeJIe30-YTIIepO]]

3HaTh:




V-1 o0pabarbiBaTh pe3yabTaThl
MEXaHUYECKHX CBOMCTB M TEXHOJOTHYECKUX MOKA3aTEJICH MaTEPUAIIOB U U3IETIUN

HCHOBITAHUH U OKCIICPUMCHTOB 110  OIPCACIICHUIO (1)1/13I/IKO'

YMerTs:
V-2 ucnoiap30BaTh PE3yabTaThl MUKPO- U MakKpOaHaIn3a I KOPPEKTUPOBKH MPOLECCOB O6pa6OTKI/I
CcTaju
H-1 mnpuemamm paboTel ¢ 000pynOBaHHWEM IS HWCHBITAHWN (DU3UKO-MEXaHHYECKHX CBOWCTB
Biagetp | TEXHOJOrMUECKHMX NOKAa3aTeJed MaTEpUaIoB U U3EIHUM
HaBBIKOM: H-2 PEKOMEHOAIMAMHA TI0 COBEPIICHCTBOBAHHUIO TEMIIEPATYPHBIX PEKUMOB 06p3.60TKI/I CTaJIn II0
pe3ynbTaTaM MUKPO - M MAaKpOaHaJIN3a
4. CTPYKTYPA U COJEP KAHUE
Kou-
Kon HaumeHnoBaHue pa3iesioB U TeM
Cemectp BO Komnerenuuu | Jlureparypa | Ilpumeuanue
3aHATHSA /BUA 3aHATHS/
4ac0B

1 AyauTopHasi pa6oTa / JIeKIuH 8 17
Tema 1. Beeaenue.

CrtpoeHne  MaTepHayoB.  3ajaud H OIIK-6.1 (3-1-2),

1.1 3HAYEHHE JIIACLUTUIAHBL 8 1 VK-6.1 (3-1-2), J1-3
«MarepuanoBenenue».  Meraumueckue VK-7.2 (3-1-2)

MaTepHabl.
Tema 2. ®opmupoBaHHE CTPYKTYpbI
MeTaJLI0B " CILIABOB npH
KPHCTAJLIM3AlHH. OIIK-6.1 (3-1-2),

1.2 Kpucrammnsaims u CTpyKTypa METaILIOB. 8 2 VK-6.1 (3-1-2), J1-3
JledekThl KPUCTAJUTMYECKOTO CTPOCHHUSL. VK-7.2 (3-1-2)
ConpoTHBIICHHE HICATLHOW M pEabHOM
KPUCTAIUIMYCCKOH PEIIETKU CIIBUTY.

Tema 3. IlnacTuyeckas nedopManus u
paspyuieHue.
Mexanunueckue cBoiicTBa u OTIK-6.1 (3-1-2),

13 KOHCTPYKTHBHAsl [IPOYHOCTh METAJUIOB W 8 2 VK-6.1 (3-1-2), 1-3

crraBoB. Hampspkenue u  nedopmarus. VK-72 (3-1-2)
Bozepar u nomuronuzauus. CrocoOsl :
VIOPOYHEHHS  METauIOB M  CIUIABOB.

CranyiapTHbIe MEXaHHYECKHE CBOWCTBA.

Tema 4. 7Kesie30 u ero cnjaBbl.

JluarpaMma COCTOSTHHS KeJe30-IIeMEHTHT.

BuwmsiHne  yriepona M HOCTOSIHHBIX

ngnMeceﬁ Ha cBoiWcTBa cranmu. a3kl OIK-6.1 (3-1-2),

14 oBpasyemble JerHpYIOUHMH dIleMeHTaMH 8 2 VK-6.1 (3-1-2), 1-3

B CIUIaBaxX djkene3a (TBEPABIE PACTBOPHI, VK-72 (3-1-2)
KapOuIpl, HMHTEPMETAUTU]IBI). ’
Knaccndukarms craneil mo cTpyktype u

XUMHYecKoMy coctaBy. CaoiictBa U
Ha3HAuCHHE YYTYHOB, KJIACCHU(HKALIHS.
Tema 5. Teopust TepMHU4ecKoi
00padoTKM CcTAIH.
HpeBpameane mpu Harpee (eppuTo- OIIK-6.1 (3-1-2),

15 KapOWIHOH  CTPYKTyphl B ayCTCHHT. 8 2 VK-6.1 (3-1-2), 1-3
Ipesparienue MIePEOXIIKAEHHOTO VK-72 (3-1-2)
ayCTEHUTA. IIpomeskyTounoe
IpeBpaleHre. MapTeHCHT, ero CTPOCHHUE
U CBOMCTBA.

Tema 6. TexHonorusi TepMUYecKOi

00padoTKM CcTANIM.

Omxkur | u Il poma (c ¢a3oBoi

NepeKpUCTaUIN3aIUei ). Haznauenue

OTXKHra. Hopmanu3zauns CTaJH. OIIK-6.1 (3-1-2),

1.6 TloBepxHOCTHAST 3aKajKa. 8 2 VK-6.1 (3-1-2), JT1-3
IpokamiBaemocts. OTIYCK W CTapeHHe. YK-7.2 (3-1-2)

Bugsl ¥ HasHaueHue OTIycKa. BuimsiHue
3aKajJK{ M OTIyCKa. Buapl W Ha3HaueHHe
oTmycka. BiusHHe 3aKanky U OTIycKa Ha
MEXaHUYECKHEe CBOWCTBA CTaJIH.
Tema 7. XUMHKO-TepMHYeCcKast
00padoTKa cTajIu.
®dusnueckre ocHoBbl XTO. HazHauenue u OTIK-6.1 (3-1-2),

17 BHIBl  LEMEHTAalMH.  A30THPOBAHHE. 8 2 VK-6.1 (3-1-2), 11-3

Iuanuposanue. CunuuupoBaHue. VK-7.2 (3-1-2)
Bbopuposanue. Juddysnonnas ’
METaJUTH3ALHS (anmutupoBaHmue,

XPOMHUPOBAHHE).

18 Tema 8. IloBepxHOCTHOE 8 1 O&I€6§il(§1]_'2§’)’ 11-3
nedopManOHHOE YIPOYHEHHe VK-7.2 (3-1-2)

1.9 Tema 9. MerajuinuecKkue MaTepHAJbL. 8 1 OIIK-6.1 (3-1-2), J1-3




VYrneponucteie " JIETUPOBaHHbIC
KOHCTPYKIMOHHBIC cTaju. Ha3HaueHwue,
TO, CBOICTBA, KJIacCU(UKAIIHS.
KoHcTpyKLIMOHHBIE  KapoCTOikue U
JKapONPOUHBIE cTain u CILIaBbI.
MHCTpyMeHTalIbHBIE CTald, CIUIABBI M
Mmarepuanbl. CrenuaibHble CTamd |
CILIaBbI

VK-6.1 (3-1-2),
YK-7.2 (3-1-2)

Tema 10. LIBeTHBIE METAJIBI M CILIABBI.
Menpb u e€ crutaBbl. TUTaH U €ro CIUIaBbI.

OIK-6.1 (3-1-2),

1.10 . 1 VK-6.1 (3-1-2), Jq1-3
AnroMuHUR M ero cruiaBbl. [IMHK W ero VK-7.2 (3-1-2)
CILIaBbI
Tema 11. Hemeraumueckune
marepuaanl.  [lomumepsl.  Crtpoenue.
Tonmmepuzanusi, TIOTUKOHICHCALIUSL.
CaoiicTBa.
Ilnactmaccsl. Tepmomnactuyeckue,
TepPMOpPEaKTUBHBIE, FA30HAIOHEHHBIE.
Onactomepsl. Pesuna, kiien, repMeTuKy. OTIK-6.1 (3-1-2)
111 Créxna. Heopranmdeckue. Opranudeckue. 1 VK-6.1 (3-1-2), 1-3
Merammaeckue. CHTaIUTBL. VK-7.2 (3-1-2)
TonmumopdHbie MoauduKanuK yriepoaa i ’
HUTpHIA Oopa.
KomnosumnuonHsre u MIOPOIIKOBBIE
MaTepHanbl. Buabl  KOMIO3HIMOHHBIX
MaTepHaoB, KiIacCH(HKalus, CBOHCTBA,
IPEUMYIIECTBA ¥ HEOCTATKH.
TTopo1ikoBble MaTepHabl.
AyauTopHasi pagoTa / 1abopaTopHble 17
pa6oThl
OIIK-6.1 (V-1-2;
OmnpeneneHre  CTPOSHUS — MaTepHAaloOB H-1-2), YK-6.1 M1-3
112 METOJAMH MaKpPOCKOIUYECKOTO aHaJIu3a 2 (V-1-2; H-1-2), 51-4
(MaxpoaHams3) VK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
H-1-2), YK-6.1 MI1-3
1.13 Mertobl onpeeneHus TBEPAOCTH 2 (V-1-2; H-1-2), 31-4
YK-7.2 (Y-1-2;
H-1-2)
. . OIIK-6.1 (V-1-2;
Bnusiaue XOJIOTHOH IIACTHYECKOH H-1-2), VK-6.1
114 nehopmaruu u TeMIEpaTypbl 2 (V-1-2: H-1-2), M1-3
peK}BHCTaHHPBaLIHH Ha cVprKTypy " VK-72 (V-1-2; 21-4
CBOICTBa MaJIOYTJIEPOJUCTON CTAIN H-1-2) '
OIIK-6.1 (V-1-2;
115 lc\/rllﬁlggggmyxrypnmﬁ aHaNIu3  ABOMHBIX 2 ?y-ll-zz): ﬁlfl_Gz)l’ I\él i _— f
VYK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
116 MukpocTpyKkTypa " TBEPIOCTH 2 g;_ll__zz)’ gi__Gz)l MI1-3
OTOXCOKEHHOM YIIIEPOJHUCTOH CTaIn YK—7.2’ (Y—1—2;, D1-4
H-1-2)
OIIK-6.1 (V-1-2;
117 MUKpPOCTPYKTYpHBIII ~ aHanmu3  OenbIx 2 g;ill_.zz): ;{(1—_62)1’ M1-3
HyryHos VK-72 (V-1-2; o1-4
H-1-2)
OIIK-6.1 (Y-1-2;
118 MHUKPOCTPYKTYPHBIf ~ aHaliu3  CepBIX 2 g;il]:_zz): :5;{.62)]: M1-3
HyryHos VK-7.2 (V-1-2; o1-4
H-1-2)
OIIK-6.1 (V-1-2;
MHUKpPOCTPYKTYpa JIETUPOBAaHHBIX CTajlel U H-1-2), YK-6.1 M1-3
1.19 ux  wiaccudukamms 1o (hasoBoMmy 3 (Y-1-2; H-1-2), 51-4
PaBHOBECHIO VK-7.2 (V-1-2;
H-1-2)
AyauTopHasi pa6oTa / npaKTHYecKHe 17
paboThI
OIIK-6.1 (V-1-2;
IIpurorosnenue MHKponumha u H-1-2), VK-6.1 M1-3
1.20 2 (V-1-2; H-1-2),
BBISIBJICHHE MUKPOCTPYKTYPbI TPaBICHHEM VK-7.2 (V-1-2; D1-4
H-1-2)
1.21 W3yuenue yCTpoiicTBa 2 OIIK-6.1 (Y-1-2; MI1-3




MeTaIorpaguueckoro MUKpOCKomna H-1-2), YK-6.1 21-4
(V-1-2; H-1-2),
YK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
122 ;(:gfyzecmem{mﬁ MeTauIorpapuIecKuit 2 ?3;-11--22): ;/Iﬁ-g)l’ 1\3[ i _— f
YK-7.2 (Y-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
H-1-2), YK-6.1 M1-3
1.23 OrmpezieneHye BeTMIUHEI 3¢pHA B CTAIN 2 (¥-1-2; H-1-2), 51-4
YK-7.2 (Y-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
H-1-2), YK-6.1 M1-3
1.24 JledekTHBIE MEKPOCTPYKTYPEI B CTAIN 2 (¥-1-2; H-1-2), 31-4
YK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
Omxur U HopManu3auus. M3yuenue H-1-2), YK-6.1 M1-3
1.25 MHKPOCTPYKTYPBI ~ YIJIEPOAMCTON  CTaId 2 (V-1-2; H-1-2), 31-4
0CJIe OTXKUTA U HOPMAJIM3aL1 VYK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
N3yuenne MHUKPOCTPYKTYPbI H-1-2), YK-6.1 M1-3
1.26 YIJIEPOAUCTOH CTald TIOCHe 3aKalKH H 3 (V-1-2; H-1-2), 51-4
OTITyCKa VK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
1.27 M3meHeHne TBEpAOCTH NPU  CTapeHUU 2 g;}l-.zz): glfl-g)l‘ MI1-3
JIOPATIOMUHUS VK-7.2 (V-1-2; D1-4
H-1-2)
2 CamocTosiTe/IbHast padoTa CTyJeHTa 57
TeMsl 1 CAMOCTOSITEIILHOM POPaOOTKHU:
1. CpaBHUTEINBHBIH aHaIM3
SKOHOMHUYECKON s pexTuBHOCTH
TIPUMEHEHUS Pa3IHIHBIX
KOHCTPYKIIMOHHBIX MaTepHaIOB H METOJOB
WX YIIPOYHEHHSI.
2. AszormpoBanme cranm. MexaHH3M
00pa3oBaHUs] U CTPOCHHUs a30THOTO CIOSL.
CsoiicTBa cTany.
3. JKapompouHbBle CTaly HEPIUTHOTO,
MapTeHCUTHOTO, MapTEHCUTO-TIEPIUTHOTO OIK-6.1 (3-1-2;
W ayCTEHUTHOT'O KJIacca. Y-1-2-. H-1-2) ’
4. JluteiiHble CIUIABEL YTJIEPOIUCTBIE H VK-6 ’1 (3_1_2’_
21 JIETMPOBaHHBIE KOHCTPYKLIMOHHBIE 30 Y—l—i' H—1—2), J1-5
nmelzmme CIUIaBBl.  BBIcOKONMpoYHBIE YK-7.’2 (3_1_2’_
JHUTEHHBIE CIUIaBHL. ’
5. Amomunuii u ero cmaassl. TO. Y-1-2; H-1-2)
6. AHTH(QPUKIMOHHBIE  CIUIaBBI  Ha
OJIOBSIHUCTOW, CBUHIIOBOW, ITMHKOBOW |
aJIIOMHMHUEBOH OCHOBE.
7. Pesuna. Bumsl pesuwHBI, CTpOCHHE,
CBOICTBa, IPUMEHEHHE.
8. Créxma. Bumpr. TO. [Ipumenenue.
9. Kepamuka. Knaccuduxanms. Bumsr
KOHCTPYKIJHOHHON KePaMUKH.
10. Ilnactmaccsr. DnacTomepsl.
Knaccndurarmst. I[pumenenue.
292 Tloaroroska K KOHTPOJIBHBIM
meponpustusiMm ~ (3x4  waca) W HX 12
BBIIIOJIHCHUE
23 Brimonsenue qoMantHero 3agaHus 15

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJIbHLIe BOIMPOCHI VIS TEKYIIEro KOHTPOJHA YCIEBAEMOCTH

Bomnpocsl 11 npoBepKH 3HAHMIA:

1.

OCHOBHBIC IPpU3HAKU KPHUCTATIMYECKOIO0 COCTOAHHA BEIICCTBA. OCHOBHBIC THIIBI KPUCTAITINTMYCCKUX

pemérok. [TapaMeTpsl, TNIOTHOCTH, KOOPIWHAITMOHHOE YUCIIO PEMETKH. AHH30TPOIIHS CBOHCTB.

2.

JedeKTbl KpHCTaTHYeCKOT0 CTPOSHHS MeTauioB. TodeuHsle Ne(eKTHI-BaKaHCHUH M AUCIOHPOBAHHBIC
atoMmbl. JIuHelHbIe nedeKThl: KpaeBble W BUHTOBBIE amciokaruu. KoHTyp u Bektop broprepca. IlnmotHocTh




quciokanuii. [ToBepxHoCTHBIE Ae()EKThI: IPaHUIIBI 3EPEH M I'PaHULIBI OJIOKOB.

3. [lepBuuHas KpUCTAIM3ALUS METAIOB. TepMOAMHAMUYECKHE OCHOBBI KPUCTAIIM3ALNH U MOTUMOP(HBIX
npeBpamieHni. Kpucrtammm3anuss MeTaniaoB W3 JKHUAKOCTH. 3apOkKACHWE KpPUCTAUIOB B JKUAKOCTH. CTeneHsb
MEPEOXITAXK/ICHNS U €€ BINSHIE Ha KPUCTAIUIH3ALIUIO.

4., Ponb TOTOBBIX MOBEPXHOCTEH B TPOIlECCe KPHUCTAUIM3AIMU. 3aBUCHMOCTh CKOPOCTH 3apOKACHHUA U
CKOPOCTH pOCTa KPHCTAJUIOB OT CTENICHHM NEpeoXiaxacHus. Benwdumna 3epHa. BimsiHue KonmdecTBa HEHTPOB H
CKOPOCTH POCTa KPHUCTAJIIOB HA Pa3MEPHI 3epHA.

5. HenaputHas kpuctammuzanus. CTpoeHHe METaUIMYecKOoro ciauTKa. [IpuunHbl 00pa3oBaHust 30H CITUTKOB.
6. TBEpable (a3bl MeTaUIMYECKMX CIUIaBOB. TBEpAbIE pacTBOPHI 3aMelICHUS] W TBEPABIE PacTBOPHI
BHEJpeHHs. XUMHYECKUE COeAMHEHNs. MeXaHUueCKHe CMECH.

7. Kpucrammuzauus crnaBoB. Jlparpamma cOCTOSHHSI IBOMHBIX CHCTEM, MX mocTpoeHue. [IpaBmio das.
[IpaBuio orpe3koB. X npuMeHeHNe py aHAJIU3€e PEBPALCHU B IBOMHBIX CHCTEMaX.

8. JuarpaMma COCTOSIHUSI C HEOTPaHMYEHHOW PacTBOPUMOCTBIO KOMIIOHEHTOB. AHalu3 €€ C IOMOIIBIO
npasmia (a3 1 mpaBmiIa OTpe3KoB. HepaBHOBeCHas KpUCTAIIN3ALMs, ACHAPUTHAS TUKBaKsA. CTPYKTypa CIIaBOB.
9. CucremMa ¢ OTpaHHYCHHOW pACTBOPHMOCTBIO B TBEPAOM COCTOSHHH C OOpa3OBaHHEM »HBTCKTHKH U

MCPETCKTUKU. AHaau3 3THX CHCTEM C IIOMOIIBIO KPUBBIX OXJIAXKJACHMUS. HpaBI/IHO (1)33 U HOpaBUIIO OTPE3KOB.
DBTEKTHYCCKAS 1 NIEPETCKTUYCCKAs pCAKIIUH.

10. Pacnan tBEpnoro pactBopa npu oxiaxaeHuu. CTpyKTypa pa3iUuHbIX CIUIABOB B MPEIENaX 3TUX CHUCTEM.
CucreMa ¢ yCTOMYMBBIM U HEYCTOMYHMBBIM XUMUYECKUM COECTUHEHUEM.

11. OOmmit XxapakTep CB3el Mex1y JuarpaMMaMH COCTOSIHUS (CTPYKTYpOH) U CBOWCTBaMH JIBOWHBIX CILIABOB
(npaBmio KypHakoga).

12, XKene3so, ero ctpykrypa u cBoiicta. [TonmumopdHusie npespamieHus. [lonumopdusm xemnesa.

13. JluarpaMma COCTOSHHMS CHCTEMBI KeJle30-yriepoh. IlepeTexkThueckasi, 3BTEKTHUECKas M HBTEKTOHIHAsS
peaxiys B CHCTEME.

14, AHanu3 MpeBpalleHUl B J03BTEKTOUIHOM, 3BTEKTOUIHOW U 3a3BTEKTOMAHOM CTaAX C NPUMEHEHUEM
npaBuia (a3, mpaBUia OTPE3KOB U HAITUCAHUEM PEaKIIH.

15. TBépmsre dassl B cucteme Fe-Fe;C. Mx cTpykTypa u cBOWCTBa

16. MUuKpOoCTpyKTYypa KeJe30-yIJIEpOJUCTBIX CIUIABOB B PABHOBECHOM COCTOSIHUU. CTPYKTYpHBIE NPU3HAKH
CTaJIel U YyT'YHOB.

17. [IpeBpatenus B 4yryHax JOIBTEKTUYECKUX, IBTEKTUUECKUX U 3a9BTEKTUYECKHUX.

18. Jluarpamma coCTOSIHUS JKere30-rpadur. Moaubukaiis CTpyKTypbI rpaduTa.

19. BunsiHue yrnepona u NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTalEH.

20. Bnusinue Jerupyrommx 3JeMEHTOB Ha MosMMop(Hble npeBpamieHus xese3a. OCHOBHbIE MyTH BIUSHUS
JIETUPYIOIINX JIEMEHTOB Ha CTPYKTYPY U CBOWCTBA CTaJIH.

21, VYnpyras u mactuueckas nedopmanus, IpUIUHbL €€ BOZHUKHOBEHUS. Pu3ndeckas Ipupoa IIaCTHIECKOH
nedopmanuu. JIBORHHKOBaHUE.

22. Iyt mnOBbIMIEHHMS NPOYHOCTH W IUIACTUYHOCTH Meraia. Hakné€n, BO3BpaT M peKpHUCTaUIM3aLMsL.
W3MmeHeHue CTPYKTYpHI MeTallia IpH 1eopMaIivy.

23. Brusare TemmepaTypbl HarpeBa Ha BEIHYHHY 3epHa. VHTepBajbl HarpeBa 3aroTOBOK (CTalbHBIX) MO
OMU. eperpes. Ilepexor.

24, [IpeBpamenrie B cTanu mpu HarpeBaHuH. KpuTHdeckwe TOYKU (JIHHHHM). 3apOoxIeHHE 3EPEH ayCTEHUTA.
Pocr 3epna aycrenura. HacneacTBeHHO MENIKO- U KPYITHO3EPHUCTBIE CTaJIH.

25. M3oTepmuueckuil pacrnaji NepeoxsIakIEHHOTO ayCTeHHUTa. YCTOMYMBOCTb ayCcTeHHUTa. BinsHMe cTeneHu
nepeoxJiaxaeHus Ha pacnaf. «Cy oOpa3Has AuarpaMma H30TepMHUECKOTO MPEeBpalIeHNs ayCTCHNTA.

26. [lepnuTHOE TpeBpalieHne, XapaKTepPUCTUKA cOpOWTa W TPOCTUTA, WX CBOMCTBa. [IpomMexyTouHOe H
MapTEHCUTHOE MPEBPAIICHHUS, XapaKTepUCTHKa MapTeHcuTa. OCTaTOUHBINA ayCTCHNUT.

27. W3oTepmurdeckoe IpeBpalieHne ayCTeHNTa JOIBTEKTOMAHBIX U 3a3TEKTOUTHBIX cTaneil. Bnusaue yrnepona
Ha yCTOWYMBOCTH ayCTEHUTA (MAapTEHCUTHBIE TOUKH).

28. BnusiHue nerupyonux 31eMEeHTOB Ha H30TEPMUUECKOE IPEBPAllCHUE ayCTEHUTA.

29. IIpeBpainieHne aycTeHUTa IPU HENPEPHIBHOM OXJIaXKIeHUU. KpuTHueckas cKOpoCTb 3aKalKu.

30. W3MeHeHHe CTPYKTyphl M CBOICTB CTanM HpPU YBEIMYEHMHM CKOPOCTH OXJIAXIEHHS W3 ayCTEHUTHON
obuactu.

31. [IpeBpainenue mpu oTIIycKe 3aKal€éHHOM cTanu. BiausHue TeMnepaTypsl OTIIyCKa Ha CTPYKTYpY U CBOWCTBA
3aKan€HHoM cTtanu. OTIMYCKHAS XPYIKOCTb.

32. OCHOBBI TEXHOJIOTHH TepMUYeCKoi oOpaboTku cramu. Kimaccuduxamus BumoB tepmooOpadoTku. Beidop
TEMIIepaTyphl HarpeBa CTaH IO/ 3aKaJKYy.

33. 3akamouHple cpenmpl. 3aKaaMBaeMOCHTh. IIpokannBaeMocTh. BnusHHE IJErmpyOmMX 3JEMEHTOB Ha
IIPOKAJIUBAEMOCTb.

34. OTxuUr mepBoro (rOMOTEHU3ANMOHHBIN, PEKPUCTAJUIM3AIIMOHHBIN, JUISl CHATHS HANpPsDKEHHWH) W BTOPOTO
(TIOJTHBIHA, H30TEPMUYECKUHN, HEMOIHBIH, HU3KUH) poza.

35. Hopmanu3zanus. 3axanka, €€ BUABL, 3aIIUTa OT OKUCIICHUS.

36. Otnyck ctanu. Buasl oTmycka, npoueccsl, Ipoucxoasuue npu orimycke. CTpyKTypa OTIYLIEHHBIX CTaleH.

37. Xumuko-Tepmuueckas oopadbotka cranu. llemenTanus, a3oTupoBanue, Hurporemenraims. JuddysnonHoe




HaCbIIICHUEC pa3JIMYHbIMU MCTAJIJIAMU.

38. TepmomMexanmdeckas oOpadoTka, e€ nmpurammil. Buast TMO, TeXHOTOTHS.

39. Knaccudukamms cramm mo mHpom3BOACTBY, HAa3HAUCHHIO, CTPYKType. MapKHpOBKa KOHCTPYKIIMOHHBIX
YTJIEPOIUCTBIX U JISTUPOBAHHBIX CTaJIEH.

40. VYraeponucteie KOHCTPYKIIMOHHBIE CTaiml (KadyeCTBEHHBIE M OOBIKHOBEHHOTO KadecTBa). X cocras,
Ha3Ha4YeHHE. ABTOMATHBIC CTaIIH.

41. JlernpoBaHHBIE KOHCTPYKIIHOHHBIE CTaId. MalIMHOCTPOUTENbHBIC IEMEHTHPYEMBIE U YIIydIIaeMbIe CTaIIH.
42. BrIcOKONpOUYHBIE MAPTEHCUTOCTAPEIONINE KOHCTPYKIIMOHHBIE CTAJIH.

43. KoHcTpyKIMOHHBIE CTaNH U1 OTIMBOK, X MapKUPOBKA, CBOICTRA.

44, [MapUKONOAMUIHUKOBBIE CTAIH.

45, W3HOCOCTOlKHE HepKaBeroIue KOHCTPYKIIMOHHbIE CTallu.

46. JXaponpouHble KOHCTPYKUMOHHBIE cTanu M ciiiaBbl. OcHOBHBIE TpeOoBaHHMs K HHMM. OCHOBBI BbIOOpa
COCTaBa U CTPYKTYPHI ITUX CIIJIABOB.

47. CrutaBel Ha OCHOBE HUKEIS M KOOAJbTa, MX CTPYKTypa. OCHOBA TEPMHUECKONW 00paOOTKH 3THUX CIIABOB.

48. WHCTpyMeHTaNmbHBIE CTaNM, MX KIaccupukamus. TerocToiikue, He o0Jamaiommue TETIOCTOHKOCTHIO.
BricTpopexymas cranb, CTpyKTypa, MapKHPOBKa.

49. IHTamnoBsle cTamu A AeOPMHUPOBAHUS B XOJIOJHOM U TOPSYEM COCTOSHHAX. MeTaIoKepaMHIecKHue
TBEPABIC CIIIABBI.

50. Uyryn. Bensrit u cepriif uyryH. BimsHue yriepoma m KpeMHHUS Ha CTPYKTYpy 4yryHa. BimsHue gopmbr
rpaduTa Ha CBOHWCTBA YyryHa. MapKUpOBKa CEphIX YyTI'YHOB.

51. KogBxkuit uyrys, cocraB, MapkupoBKa. Bubl oTxKHUra OTIMBOK U3 KOBKOTO YyTyHa. BBICOKOIIPOYHBINA YYTYH.
Ero mapkupoBka.

52, Turan 1 ero criaBel. BiusHue nerupyromux 3JeMeHTOB Ha mpeBparieHus. Kiraccupukanus criaBoB U UX
Ha3HaueHue. TepMuueckas 00paboTKa THTAHOBBIX CILUIABOB.

53. AmoMuHMH. AnroMuHHEBBIEe CIUIaBbl. JlehopmupyeMble amlOMHHHEBBIE CIUIaBBL. VICKycCTBEHHOE N
€CTECTBEHHOE CTapEHNE AIFOMHHUEBBIX CILIABOB.

54, JluteiliHple aMOMHMHHEBBIE CIUIABBI, WX KiacCH(UKaIlWs, CBOMCTBA, MapKHpoBKa. MomuduimpoBaHue
QIIOMHHHUEBBIX CIIIABOB.

55. Mens. CruiaBel Ha MeOHOW oOcHOBe. JlaTyHHM, WX MapKHUpPOBKa, CBOWCTBA. BpOH3BI, MX MapKHpPOBKA,
CBOWCTBA.

56. IIvHK ¥ ero CIIaBbI.

57. IMomumeps!. [Tonnmepu3zatus u noiaukoxnaeHcanys. CTpoeHue, cBoiicTBa, MPUMEHEHHE.

58. [TmacTMacchl: TepMOIIIACTUYHBIE U TEPMOPEAKTUBHEBIE. ['a30HANIOTHEHHBIE.

59. DnacTomepsbl.

60. PesuHa, KiieH, TEPMETHKU.

61. Opranuyeckue U Heopranndeckue crékia. Cutamisl. MeTauindeckue CTEKIa.

62. [MomamopdHbIe MOTUpUKAIINN YTIIEpOaa U HUTpUIa Oopa.

Bonpocs! 1J1s1 NpoBepKU YMeHU U HABBIKOB:

1. Ha3zHaubTe peXUM TEPMHUYECKOW OOpabdOTKH peccop W3 cTanu 65 W NpHBeIUTe ero oOOCHOBaHUE.
Onumure CyOHOCTh TMPOUCXOAIINX TMPEBpaIleHu, MHKPOCTPYKTYpY ¥ CBOHCTBAa CTalH IIOCIIE
TepMUUYECKOH 00pabOTKH.

2. JInsg W3TOTOBJIEHUS IIJIUT BBICOKOTO Kjlacca TOYHOCTH BbIOpaHa ctanb 12X1. Ompenenure cocTaB U
TPyHIly CTaJIM IO Ha3HadeHHWio. Ha3HaubTe M OOOCHYHTE peXHM TepMHUUecKOH 0OpabOTKH, OOBSICHUB
BIIMSTHHE JISTUPOBAHUS Ha IIPEBPAIICHUS IPH TEPMUUECKON 00paboTke qaHHOU cTannu. OMUIINTE CTPYKTYPY
U CBOWMCTBA CTaJH MOCIEe TEPMHUISCKON 00pabOTKH.

3. Ins W3TOTOBJICHHS AeTaliel, paborarommx B OKHCIWUTENbHOH atMmocdepe mpu 800°C, BbIOpaHa cTaib
12X18HI9T. Ykaxure coctaB, 0OOCHYHTEe BBIOOp CTaM ISl JAHHBIX YCIIOBHH pabOTHI M OOBSICHHUTE, IS
Yero BBOJAUTCS XPOM B 3TY CTallb.

4. Jlns W3rOTOBJIGHMsI JeTajeidl nBUrateiieldd BHyTpEHHEro cropanus BbiOpan criaB AKS8. Pacmmdpyiite
COCTaB, YKa)XHTE CIIOCOO H3TOTOBJICHHs JETaJlel W3 JaHHOIO CIUIaBa M INPHUBEIUTE XapaKTEPUCTHUKH
MEXaHHYECKUX CBOMCTB CIUIaBa IPH MOBBIIICHHBIX TEMIIEpATypax.

5. OnunmTe HEOpraHUYeCKHe MaTepUaibl, IPUMEHsIEMble B MAIIMHOCTPOCHUH (CTEKJIO, KBapIl, IEHOCTEKIIO
U CTEKJIOdMAJN).

6. HaznaupTe TeMIlepaTypy 3aKaliki, OXJIaXKIAIOIIYI0 CPeay U TEMIIEpaTypy OTIIyCKa TJIAJAKUX B PE3bOOBBIX
KanuopoB m3 cranmu Y12A. OnummTe CYIIHOCTH HPOUCXOMISAIINX NPEBpPAMICHUNH, MHUKPOCTPYKTYpPY H
TBEPIOCTh HHCTPYMEHTA MOCIIE TEPMUUIESCKON 00pabOTKH.

7. B pesynbpTate TEepMHYSCKOW OOpaOOTKH TPYKWHBI JOJDKHBI IMOJYYUTh BBICOKYIO YIPYTrocTh. Jljs
U3rOTOBJICHUS HX BbIOpaHa ctainb 63C2A. YKaXuTe COCTaB, HA3HAYHTE U OOOCHYHTE PEKUM TEPMHISCKOU
00pabotku. ONUIIMTEe MUKPOCTPYKTYPY U CBOMCTBA CTAIN MOCJE TEPMHUIECKOU 00pabOTKH.

8. OOBsicHUTE TPHUPOJY >KAPONPOYHOCTH CIUIABOB Ha HHKEIEBOM OCHOBE B CBSI3M C HMX COCTaBOM,
TepMHUYECKOil 00pabOTKOW M moJiydaeMOH cTpyKTypoi. IIpuBenurte npuMmepsl 3THX CIUIABOB M YKaXKUTE
00J1acTh NPUMEHEHUS.

9. B kayecTBe MaTepuana ]Il OTBETCTBCHHBIX NOIIIUITHUKOB CKOJIbXeHHs BbIOpaH cmiaB bp.C 30.




VkaxkuTe CcOCTaB U OINpeAeauTe TIPyNNy CcIjaBa MO Ha3sHaueHuo. Onummrte, OCHOBHBIE CBOWCTBA M
TpeOGOBaHUsI, IPEIBABISIEMBIC K CITIABAM 3TOW IPYTIIIHI.

10. CocraB, kmaccudpuranus, (U3UKO-MEXaHWUECKHE CBOIMCTBA M 00IacTh TPUMEHCHHUS pPE3UHBI B
MAaIIMHOCTPOEHHH.

11. JIast M3roTOBIEHUS METINKOB BeIOpaHa ctanb Y 10. Ha3sHaubTe peskuM TepMudeckoil 00pabOTKH, IPUBEINUTE €T
000CHOBaHNE 1 YKa)KUTE CTPYKTYPY U CBOMCTBA METIHKOB B TOTOBOM BHIIC.

12. B pesynaprare TepMHUECKOH OOpPaOOTKM UEpPBAKH MJOJDKHBI IIOXYYHTH TBEPABIH H3HOCOYCTOMYMBHII
TIOBEPXHOCTHBIN CJIOH IpH BSI3KOM cepaueBune. s ux usrorosienus BoiopaHa craib 20XI'P. Vkaxure coctaB u
TPYNIly CTalM MO Ha3HaueHWro. Ha3zHaubTe M OOOCHYHTE pEXUM TEpPMHYECKOH 00pabOTKM, OOBSCHHB BIIMSHUE
JIETUPOBaHUs Ha TNPEBpPaIlCHUs, NPOMCXOAAIIME NPU TEepMUUYECKOW o00paboTke nmaHHOM cranu. Onumure
MHKPOCTPYKTYPY U CBOMCTBA CTAJIM MOCJIE TEPMUYECKOH 00pabOTKH.

13. Jlyst ameMeHTOB CONpOTUBIICHNUS BBIOpaH ciuias konenb MHMu 43-0,5. Pacumgpyiite coctaB 1 ykaxuTe, K Kakoi
Tpynne OTHOCUTCS JaHHBIM CIUIaB MO HazHaueHuto. ONUIIUTE CTPYKTYpY M 3JIEKTPOTEXHHUYECKUE XapaKTePHUCTHKU
3TOrO CIIJIABA.

14. Inst neraneit apmatypsl Beiopana 0ponsa bp.O® 10-1. YkaxuTe cocTaB M OIMUIINTE CTPYKTYpPY ciutaBa. OOBsICHUTE
Ha3Ha4YEHHE JIETHPYIOIIUX IEMEHTOB M IPUBEANTE MEXaHMYECKUE CBOMCTBA CILIABA.

15. XapomnpouHsle kepamudeckre Marepuansl. CocTas, CBONCTBA U YCIOBHS IPUMEHEHUS B MALTMHOCTPOEHHH.

16. BoiGepute yriepomucTyio CTalb IS H3TOTOBICHHS MENKHX METYHMKOB, IUtamiek W cBépn. HasHaubTe pexum
TepMUIecKoi 00pabOTKH, ONHIIUTE CYIIHOCTD POMCXOAIINX MIPEBPAIICHNH, CTPYKTYPY U CBOHCTBAa HHCTPYMEHTA.

17. B pe3ynbTaTe TEPMUYECKOI 0OPabOTKH MOJYOCH JO/DKHBI MOTYYHUTh 10 BCEMY CEUCHHIO MOBBINICHHYIO IPOYHOCTh
(rB€pmocts HRC 28...35). /lns ux usrotosieHus BoiOpana craib 40XHMA. Ykaxkure cOCTaB U ONpENeInuTe TPYIILy
CTaJM 1o Ha3Ha4yeHHIo. Ha3HaubTe M 000CHY#TE PeXKUM TEPMUUECKON 00paOOTKH, OOBSICHUB BIMSHUE JISTHPOBAHUS Ha
MpeBpAaILeHNUs, IPOUCXOIANINE IPH TepMUUECKO 00paboTke AaHHOW cTanu. ONMUIINTE MUKPOCTPYKTYpPY U CBOIiCTBa
W3JIeNHUi NOCIIe TEPMHYECKOH 00pabOTKH.

18. Anst m3roToBICHUS KaIrOpOB BEIOpaHa cTaib 9X18. YkaxuTe cocTaB U ONpeNeNiTe TPYIITY CTajlH M0 Ha3HAYCHHIO.
Hasnaubre pekuMm TepMHUecKoidl 00pabOTKM, TalWTe ero OOOCHOBAHWE M YKa)KHUTE MHKPOCTPYKTYpY W CBOICTBa
KaJIHOpPOB IOCIIE TEPMHUIECKOH 00padoTk. OOBSICHNTE Ha3HAUCHHE XPOMa B JAHHOM CTaJIH.

19. [Ins1 m3roTOBIICHAS HEKOTOPBIX AeTajell camosera BEIOpaH cruias AJI2. [IpuBenuTe XUMHIECKIA COCTAaB U YKaKHUTE
C1oco0 M3TOTOBJIEHMS JeTalei U3 JaHHOTO ciutaBa. ONHUIINTE METO/bI MOBBIMICHHS MEXaHMYECKHX CBOWCTB CIIaBa U
CYIIHOCTb 3TOTO SIBICHHS.

20. JlTocTOMHCTBA M HEJOCTATKU IIacTMacc. [IpumMeHeHure miacTmace Juis ITaMIIOBOI OCHACTKH.

IlepeueHb padoT, BbINOJIHSIEMbIX B Ipolecce H3YYeHHs JMCHUIIMHBI (MoayJs, npakTuku, HUP)

[TpakTHyeckue u 1aboparopHble pabOThI, yKa3aHHbIE B pasjele 4.
Kontpompnas pab6ota Ne 1.

Kontpompnas pabota Ne 2.

JomarHee 3aianue.

OueHoYHbIe MaTepUaJIbl (OLIEHOYHbIE CPEICTBA), HCMOJIb3yeMble IJIsl IK3aMeHa

DK3aMeH He NpelyCMOTpeH

MeToaMKa OLIEHKH Pe3yJIbTATOB 00yUeHHs M0 JUCHHILINHE (MoayJ10, npakTuke, HUP)

. TpeOoBaHUS K OIICHUBAHHUIO B COOTBETCTBUH C yUeOHBIM INTAHOM: 3a4eT B 8-M cemecTpe.
. CucrteMa OICHWBAHUSI, MCIIONB3yeMasl MPEToIaBaTeNIeM IS TEKYIIeH ONEHKH yCIEBACeMOCTH - OalTbHO-
peUTHUHrOBas:

- MOCelleHHe 3aHATHI ¢ aAucKyccueil mo temam 3ansitust — 0,5 6amna 3a 1 3amsitue (Bcero 18 3ansTHiT), HTOTO He
6oitee 9 6aIoOB;
- BBINIOJIHEHHUE J1abopaTopHbIX paboT — o 3 6asia 3a 1 padory (Bcero 8 pabot), uroro He Oosiee 24 6auIoB;
- BBITIOJIHEHUE TIPaKTHYECKUX paboT — 1o 3 O6ayta 3a 1 paboty (Bcero 8 pabort), urtoro He 6oiee 24 6aios;
- BBINIOJIHEHHE KOHTPOJIBHBIX paboT — o 6 6aymwios 3a 1 paboTy (Bcero 2 paboTsr), uToro He 6osiee 12 6amwos;
- BBITIOJTHEHHUE JOMAIIHETO 3aMaHusg — 15 0amnos.
. Cucrema nosryyeHus! JONMOTHNUTEIbHBIX 0aJlIoB:
- IOJIrOTOBKA IMyOJIMKALMK Ha KOH(EPEHIIMIO B paMKax MaTepuaia n3y4aeMoro Kypca ¢ O4HbIM BBICTyIIIeHHEeM — 16
6as1oB, 6e3 BBICTYIUICHHS — 8 OaIoB.
HUTOI'O ne 6osee 100 6amnoB B cemectpe.
e  VYcroBue MOTYYECHHS 3a4eTa [0 TUCHHIUIMHE — HaIndne He MeHee 60 0anioB ceMecTpoBOi paboTHI.

6. YA EBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI
MOAYJIA, MIPAKTUKH, HUP)

6.1. PexomMeHayemasi JuTeparypa

6.1.1 OcHoBHAs JINTepaTypa

Oo6o3Ha4eH ABTOpBI, 3ariaBue bubauoreka H3nareanct
ue COCTaBHTE BO, I'OJ
JIH




KpacHostpck:
Cubnpckuit
Macanckuii | MarepuanoBeneH (enepanbHBI
Kamron | ronerpyemomms | Vibepomerekas oubaorexa ONUINE | P
JI1 B.C., X MaTepHATOR: http://biblioclub.ru/index.php?page=book&id=435 2015, 268
ToxmuH yaeOHoe c. : Tabm.,
AM. u 1p. mocoodue. rpad., ui.
ISBN 978-5-
7638-3322-5.
Mockaa:
MarepuanoseieH Jloroc, 2006.
PrkencKas He: yuebHHUK s YI-FI/IB.6pCI/IT6TC.Ka}I o6ubnroreka ONLINE —424 c. : un,
2 http://biblioclub.ru/index.php?page=book&id=899 Ttabu., cxem.
CB. BY30B 4-¢ u31.,
nepepad. U I01I. ISBN 5-
98704-149-
X.
6.1.2 JlonoiHMTEJIbHAS JUTEpaTypa
O003HaYeH ABTOpBI, 3ariaBue Bbubaunorexka H3parTeanscr
ue COCTABHUTE BO, TO]
Jam
Bonnapenk Mocksa:
ol'T., BMHOM.
Kabanosa OcHOBLL JlabopaTopus
T.A., Yausepcurerckas oudmmorexka ONLINE 3HaHWH,
73 Puibanko | o CPHATOBEACH 1 pen: ibiblioclub.ru/index.php?page=book&id= | 2015. - 763
B.B. nmox B yHeGHHK 2-¢ 272931 C.: WL,
pen. I'.T. 3L Ta0JI., CXEM.
Bonmapenk ISBN 978-5-
0 9963-2377-7.
6.1.3 MeTroauyeckue MaTepuaJbl
O603HaueH ABTODBI, 3arnaBue Bubnuoreka W3natenbcT
ne COCTaBHUTEN 0, TOJ
nu
MarepuanoBeaeH
HUC U TCXHOJIOTUA
KOHCTPYKIIMOHHBI
« waepHaon o Crapui
Vpasosa Tnarpavyia http://irbis3.sf-misis.ru/storage/Meramnypruu | Ockon: CTHU
M1 1 MeTayuioBeeHus/ Ypasosa - 1. 03 mist HUTY
JLO. JKEJIE30-YTIIEPO/I.
VaeGHoe TEIUI09HepreTHKOB. pdf MUCuC,
2014. - 43 c.
MOCOOHE K BBIIL.
JIOMAIITHETO
3aIaHHsL.
MarepuanoBeaeH
HUC U TCXHOJIOTUS v
KOHCTPYKIIMOHHBI . Crapuiii
http://irbis3.sf-misis.ru/storage/Meramnypruu Ockon: CTH
M2 Ypasosa X MATCpHATIOB. U METAJIJIOBeIeHus1/ Y pa3oBa - DJI. MpaKkTUKa HUTY
JL.O. YuyebHoe
HocobHe st JUTSL TETII09HEPTeTHKOB. pdf MUCuC,
2014. - 59 c.
IMPaKTUYCCKUX
3aHATHH.
MarepuasnoBeaeH
HUC U TCXHOJIOTUS v
e .. Crapprii
koHCTpyKuMoHHBI | http://irbis3.sf-misis.ru/storage/Meramnypruu Ocxon- CTH
M3 VYpazoBa X MaTepHalioB. 1 MeTaiioBeneHus/Ypasona JID - HI/I;FV
JLO. YuyebHoe MarepuasnoBefieHUE U TEXHOJIOTHUS KOHCTPYK
mocooue st matepuanoB npakt KT,MO 2014.pdf MHCuC,
’ 2014. -84 c.
MPaKTHIECKUX
3aHSTUH.



http://biblioclub.ru/index.php?page=book&id=435698
http://biblioclub.ru/index.php?page=book&id=435698
http://biblioclub.ru/index.php?page=book&id=89943
http://biblioclub.ru/index.php?page=book&id=89943
http://biblioclub.ru/index.php?page=book&id=272931
http://biblioclub.ru/index.php?page=book&id=272931
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.ДЗ%20для%20%20теплоэнергетиков.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.ДЗ%20для%20%20теплоэнергетиков.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.ДЗ%20для%20%20теплоэнергетиков.pdf
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.%20практика%20для%20теплоэнергетиков.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.%20практика%20для%20теплоэнергетиков.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.%20практика%20для%20теплоэнергетиков.pdf
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis.sf-misis.ru/cgi-bin/irbis64r_91_opac/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0,%20%D0%9B.%D0%A4.
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20ЛФ%20-%20Материаловедение%20и%20технология%20конструк%20материалов%20практ%20КТ,МО%202014.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20ЛФ%20-%20Материаловедение%20и%20технология%20конструк%20материалов%20практ%20КТ,МО%202014.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20ЛФ%20-%20Материаловедение%20и%20технология%20конструк%20материалов%20практ%20КТ,МО%202014.pdf
http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20ЛФ%20-%20Материаловедение%20и%20технология%20конструк%20материалов%20практ%20КТ,МО%202014.pdf

6.2. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «MHTEpHET»

51 T'OCT 5639-82 — Cramm m cmiaBel. MeTonpl BBIBICHHS M ONpEACICHHUS BEIWIWHBI 3€pHA.
(http://docs.cntd.ru/document/1200005473)

59 I'OCT 1778-70 — Crans. Mertammorpadguieckne METOIBI OIpPENeNeHIsT HEeMETaLTHIECKUX
sxirouenuit. (http://docs.cntd.ru/document/1200005709)

33 T'OCT 8233-56 — Cranb. Jranonsl MukpoctpykTypsl. (http://docs.cntd.ru/document/1200004654)

54 T'OCT 3443-87 OrnuBKH W3 4YyTryHa C pa3indHOi Qopmoil rpadura. MeTompl ompeneneHUs
crpykrypsl. (http://docs.cntd.ru/document/1200011563)

6.3. IlepeyeHb MPOrpaMMHOro odecneveHust
mi Office Professional Plus 2016 RUS OLP NL Acdmce
112 I10 Windows Professional 10 SNGL Upgrd OLP NL Acdmc

6.4. HepequL PIH(l)OpMﬂIIHOHH])IX CIIPpaBOYHbLIX CUCTEM U npodneccnona.m,m,lx 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI
MOAYJA, HPAKTUKH, HUP)

Jlnst ipoBeIeHust JIEKIMI uemosb3yeres ayauropus Ne 410.

71 HcmosnezyemMoe 060pya0BaHHe:

' komIpioTep ¢ ycraHoBienubim [10 Windows Professional 10 SNGL Upgrd OLP NL Acdmc, Office
Professional Plus 2016 RUS OLP NL Acdmc u mynstumeaniinas nocka ACTIVboard 387Pro.

Jns mpoBeneHust Ja0OpaTOpHBIX M TMPAKTHYECKUX pPAbOT HCIHOJIB3YETCS CHEHUATH3UPOBAHHAS
aymuropus Ne 420 «JlaGopaTopus KOHCTPYKIIMOHHBIX MaTepHaIOB U MaTePUATOBEACHUS.
Hcnonb3yemoe o0opynoBaHue:

1. Merannorpaduueckuii otpesnoit ctanok SQ-80 — 1 miT.

2. CraHok ais 3anpeccoBku XQ-2B — 1 mir.

3. HInudoBanbHO-MOMUPOBATBHBIA CTAHOK C MOJIyaBTOMATHYCCKHM JAepkaTesieM oopasios MP-1B — 1
7.2 IIT.;

4. Metamnorpaduaecknit Mukpockorn Meram PB-21-2M — | mrt.;

5. Merammorpadudaeckuiit Mukpockon MUM-6 — 1 .

6. MuxpotBepromep Buxkepca [IMT-3M — 1 mT.;

7. Craunonapusbiil TBepaomep no Poxsemry METOJIAB 101 — 1 mr.;

8. Crauunonapusliii TBepromep no bpunenmo METOJIAB 601 — 1 mr.;

9. Crammonapssiit TBepromep no Buxkepcy METOJIAB 451 — 1 mir.

8. METOAUMYECKHE YKA3ZAHUSA JJIS OBYYAIOIIMXCA 11O T3YYEHUIO TN CIUIIJINHBI

Jlexumu mpoBOJSATCS B TPATUIIMOHHON (OpMeE M CTPOSITCS MO CIEAYIONIeH cXeMe: JIEKIHs MpenoiaBarels,
3aTeM OTBETHI MpemojaBaTeliss Ha BOMPOCHI CTYJAEHTOB M OOCYXJEHHE MPOCIYIIAHHOTO MaTepuana. AKTHBHOE
y4acTHe CTYJCHTOB B OOCYXKICHHH H3YyYCHHOTO MaTepuaia SBISCTCS OJHHM U3 DJIEMEHTOB HX PEHTHHTOBOU
OIICHKU.

Ha mpakTtuyecknx 3aHATHSAX U Ta0OpaTOpHBIX paboTax CTYACHTHI ydarcs paboTaTh C HCIBITaTEILHBIMU
MaIlMHAMH W TEXHOJOTHYECKUM OO0OpPYIOBaHHUEM, CAMOCTOSATEIHEHO BBITIONHITH 3alaHUs C (OPMYIHPOBAHHEM
MPOMEKYTOYHBIX W OONIMX  BBIBOJOB, TpaHUyYecKH NPEACTaBIATh ¥  aAHAIM3APOBATh  3aBUCUMOCTH
METAJJIOBEIYECKUX W TEXHOJOTMUECKHX IOKazaresjeil, KPUTHYECKH OLEHUBATh IIOJYUYEHHbIE pE3yJabTaTbl H
(hopMyIHPOBATH PEKOMEHIAIINH 110 HX YIIYYIICHUIO.

IIpu paccMoTpeHHH HOBOTO pa3zesia IUCUUIUIMHBI IPOBOJUTCS KPATKUN ONPOC CTYJAEHTOB MO MpeablIyen
TEMeE, B3aNMOCBI3aHHOM C HOBOIM TEMOM.

Jli1st myd1iero ycBOSHHsI MaTepHralia PUBOASATCS MPAKTUIECKUE TIPUMEPHI U3 001aCTH MaTepHUaIOBEICHUSI.

ITo gucuuIUIMHE MPEIyCMOTPEHA MIPOMEKYTOUHAsI aTTecTalus B opme 3aueta B 8 cemectpe.

KoHTponbp kauecTBa OCBOCHHWS IUCIUIUIMHBI BKIIOYaeT B ce0s TEKYIIMH KOHTPOJb YCIEBAEMOCTH H
MPOMEXYTOUHYIO aTTECTAIIUIO0 00YJIArOIIUXCSI.

Tekymwuidi KOHTPOJb YCIIEBAEMOCTH OOCCICYMBACT OICHMBAHHE XOJA OCBOCHHUS  JUCIHILIHHEL,
MPOMEKYTOYHAsI aTTeCTalsi OOYYaIOMIMXCsl — OICHHBAHWE IPOMEXKYTOYHBIX W OKOHYATEIHHBIX PE3yJIbTATOB
00y4YeHHs M0 MUCHHIDIHHE. TeKyIUi KOHTPOJIb yYCIIEBAEMOCTH BKIIFOYAET B ceOs 3aJaHMs I CaMOCTOSATEIHLHOTO
BBITIOJIHEHUS] ¥ KOHTPOJIBHBIE MEPONPHUATHS 10 UX IPOBEPKE.
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