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1. HEJIX OCBOEHUSA

Heap IUCHMIUIMHBI — M3yYE€HHE W TOHMMaHME OCHOB TEOPHUH CIUIABOB, IUIACTHYECKOW nedopmanuu u
KPHUCTAJUTU3aLUY, 3aKOHOMEPHOCTEH (OPMHUPOBAaHHUS MUKPOCTPYKTYPBI YIJIEPOAUCTBIX M JIETHPOBAHHBIX CTaseH,
I[BETHBIX METAUVIOB U CIUIaBOB, MO3BOJIIIONIUX CO3/aBaThb MaTepualbl C 3aJaHHBIM KOMILJIEKCOM CBOIMCTB,
3aKOHOMEPHOCTEH (OPMHUPOBAHUS CTPYKTYPbl HEMETANIMUYECKHX MAaTepuasioB, MX TEXHOJIOTMYECKUX CBOMCTB,
CIOCOOO0B MOTYYEHHS ¥ IPUMEHEHHS.

3amaun QUCHUTIJIHHBI

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

2. YCTaHOBUTH 3aBUCUMOCTb MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMM MaTEepUaJIOB.

3. W3y4nTh TEOPUIO M MPAKTUKY TEPMUYECKOH, XHMMHUKO-TEPMHYECKOW 0OpabOTKH M Jp. CIIOCOOOB YNPOUYHEHUS
MarepuanoB, 00ECIeunBarONINX BBICOKYIO HaJI&KHOCTh M JIOJITOBEYHOCTh JAETalied MalluH, WHCTPYMEHTa |
KOHCTPYKLIHH.

4. VI3y4nTh OCHOBHBIE IPYIIIBI COBPEMEHHBIX METAUIMYECKUX MaTepHaIOB, UX CBOMCTBA U 00JIACTH NPUMEHEHUSI.

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOU TPOT'PAMMBI

Yacte OITOII BO (6a30Basi, BapuaTHBHAsI) | basoBas

21 TpeboBanus K MpeBapUTEIEHON MOJTOTOBKE 00YJAIOMNXCS —
) MPeIECTBYIOMNE AUCIUIIINHGI (MOTyIH), npakTuku 1 HUP

2.1.1 | ®usuka

2.1.2 | Xumus

2.1.3 | Mexanuka

29 Jucnummmas! (Moxymn), npaktuku 1 HUP, st KoTOpbIX HEOOXOIMMO OCBOCHUE TaHHOHN MUCIUTUTAHBI —
' MOCIEAYIONUE TUCIUTUINHBI (MOIYJH), pakTuku 1 HUP

2.2.1 | Ilpon3BoJCTBEHHAs MPAKTHUKA I10 OJYYEHHUIO MPOPECCHOHATBHBIX YMEHUH U HAaBBIKOB - 1

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

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

OIIK-6.1: ByageHWe MeTONAaMHU aHANM3a, 3HAHWEM 3aKOHOMEPHOCTCH MOBEICHHS W YIPABICHHS CBOHCTBAMU
TOPHBIX TOPOJ M COCTOSHIEM MacCHBa B IIPOIEccax JOOBIYM M MepepaboTKH TBEPABIX MOJE3HBIX HCKOMAEMBIX, a
TaKXKe MIPHU CTPOUTEILCTBE M IKCIUTyaTaIllH MOJ3eMHBIX COOPYKEHHIA;

3-1 OCHOBHBIE TPYIIBI M KJIACCHI COBPEMEHHBIX MAaTEpHajOB, MX CBOWCTBA M OOJACTH NPHMEHEHHUS,
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 TEOPETHIECKUX M MPAKTHIECKHX THIOBBIX 3a/1a4 11O MarpaMMe Jeles0-yriepos
HABBIKOM: H-2 meroaukoil mpoBeleHHMS MHKPO- M MaKpOCTPYKTYPHOTO aHalIM3a, ONpPEIEeNICHHS TBEPAOCTH U

MHUKPOTBEPJOCTH MeTaJlia

YK-6.1: neMoHCTpUpOBaTh TIIyOOKOE 3HAHHE W IOHMMaHUE (GYHAaMEHTAJIbHBIX HAyK, a TaKKe 3HaHHSI B
MEXIHUCLMIUTMHAPHBIX 00J1acTsIX NPO(eCCHOHATBHON IESITeIbHOCTH;

3-1 npUHIMIBI OCHOBHBIX TEXHOJIOTHYECKHX MPOLECCOB 00PaOOTKH YEPHBIX M IIBETHBIX METAJIIOB
3HaTh: 3-2 ycTtpoiicTBa M 00OpYIOBAaHHE AJSI OCYLIECTBICHMS TEXHOJOTMYECKHX IpOLEeccoB 00paboTKh
YEepHBIX U IIBETHBIX METAJJIOB

v-1 OCYHLICCTBJIATH BLI60p MaTepHaAJIOB IO UX MEXAaHUYCCKHUM U IKCILTyaTallUOHHBIM CBOMCTBaM

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

VYK-7.2: yMmeHHWe aHaIM3MpPOBATH OOBEKTHI, MPOIECCH M CHCTEMBI B PaMKax IMHPOKHAX MEXKIMCIMITHHAPHBIX
obnacreil.

3-1 MeToIBI ¥ CpeACTBA CTAaHAAPTHBIX UCTIBITAHUH 110 ONIPEeNICHIIO (PU3UKO-MEXaHNUECKUX CBOWCTB U
TEXHOJIOTUYECKUX NIOKa3aTeNne MaTepuaaoB U U31EIUM
3-2 3aKOHOMEPHOCTH (OPMHUPOBaHHMS MUKPOCTPYKTYPHl B CIUIaBaxX JBOWHBIX CHUCTeM. MeTOAMKY
BBIIIOJIHEHUS] PACUYETOB 10 JUArpaMMe JKeIe30-yIIIepo

3HaTh:




V-1 o0pabarbiBaTh pe3yabTaThl
MEXaHUYECKHX CBOMCTB M TEXHOJOTHYECKUX MOKA3aTEJIeH MaTEPUAJIOB U U3AETIUN

HCHOBITAHUH U OKCIICPUMCHTOB TI0  OIPCACIICHUIO (1)1/13I/IKO'

YmeTn: V-2 ucnoiap30BaTh PE3yabTaThl MUKPO- U MaKpOaHaIn3a I KOPPEKTUPOBKHU MPOLECCOB O6pa6OTKI/I
CcTaliu
H-1 mnpuemamm paboTel ¢ 000pymOBaHWEM IS HWCHBITAHWN (U3UKO-MEXaHHYECKHX CBOWCTB
Biagetp | TEXHOJOrMUECKHMX NOKAa3aTEJIed MaTEpUaIoB U U3JEIHUM
HaBBIKOM: H-2 PEKOMEHOAIMAMHA TI0 COBEPIICHCTBOBAHHUIO TEMIIEPATYPHBIX PEKUMOB 06p3.60TKI/I CTaJln II0
pe3ynbTaTaM MUKPO - M MAaKpOaHaJIN3a
4. CTPYKTYPA U COJEPKAHHUE
Kou-
Kon HaumeHnoBaHue pa3iesioB U TeM
Cemectp BO Kovmnerenuuu | Jlureparypa | Ilpumeuanue
3aHATHSA /B 3aHsATHS/
4acoB

1 AynuTopHas pa6oTa / JIeKIHH 8 17
Tema 1. Beeaenue.

CrtpoeHne  MaTepHayioB. 3ajaud | OIIK-6.1 (3-1-2),

1.1 3HAYEHHE JIMCLUTUIAHBI 8 1 VK-6.1 (3-1-2), J1-3
«MatepuanoBenenue». Meramndeckue VK-7.2 (3-1-2)

MaTepHaIbl.
Tema 2. ®opmupoBaHue CTPYKTYPBI
MeTaJLI0B " CILIABOB npH
KPHCTAJLIM3AlHH. OIIK-6.1 (3-1-2),

1.2 Kpucrammnsaius u CTpyKTypa METaIlIoB. 8 2 VK-6.1 (3-1-2), J1-3
JledekTbl KpUCTAJUTMYECKOTO CTPOCHHUSL. VK-7.2 (3-1-2)
ConpoTHBIICHHE HUICUIBHOH H peaabHOI
KPUCTAIUIMYCCKOH PEIIETKU CIIBUTY.

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

13 KOHCTPYKTHBHAsl [IPOYHOCTh METAJUIOB H 8 2 VK-6.1 (3-1-2), 11-3

crraBoB. Hampspkenwe ¥ nedopmarus. VK-72 (3-1-2)
Bozepar u nomuronuzauus. CrocoOsl :
VIOPOYHEHHS  METAIOB M  CIUIABOB.

CranyiapTHBIe MEXaHHYECKUE CBOHCTBA.

Tema 4. 7Kese30 u ero cnjabbl.

JluarpaMma COCTOSTHHS KeJIe30-IIeMEHTHT.

BuwsiHue  yrepoma M HOCTOSHHBIX

ngnmeceﬁ Ha cBoiictBa craan. Dasbl, OTIK-6.1 (3-1-2),

14 obpasyemble JIerHpYIOUHMMH dJeMEHTaMH 8 2 VK-6.1 (3-1-2), 11-3

B CIUIaBax okene3a (TBEPABIC DPACTBOPHI, VK-72 (3-1-2)
KapOuIpl, HMHTEPMETAUTU]IBI). ’
Knaccndukarms craneil mo cTpyktype u

XUMHYeCKoMy coctaBy. CBoiictBa U
Ha3HAuCHHE YYTYHOB, KJIACCHU(HKALIHS.
Tema 5. Teopust TepMU4ecKoit
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-7.2 (3-1-2)
ayCTEHUTA. IIpomeskyTounoe
npeBpalienne. MapTeHCHT, ero CTpOoeHHe
U CBOMCTBA.
Tema 6. TexHonorusi TepMHYECKOH
00padoTKM cTANIM.
Omxkur | wu Il poma (c ¢a3osoit
nepeKpucTauIn3anuen). Haznauenue
OTXKHTA. Hopmanuzauns cTanu. OIIK-6.1 (3-1-2),

1.6 ToBepxHOCTHAS 3aKalKa. 8 2 VK-6.1 (3-1-2), Jq1-3
IIpokanuBaemocts. OTIYCK M CTapeHHe. VK-7.2 (3-1-2)

Bupel m Ha3HaueHme oTmycka. BimsHue
3aKaJK{ M OTIycKa. Buiapl M HazHaueHue
oTmycka. BiusHHe 3aKanky U OTIycKa Ha
MEXaHUYECKHEe CBOWCTBA CTaJIH.
Tema 7. XHMHKO-TepMHYecKast
00padoTKa cTajIu.
®dusnueckre ocHoBbl XTO. HazHauenue u OTIK-6.1 (3-1-2),

17 BHIbl  LEMEHTAlMH.  A30THPOBAHHE. 8 2 VK-6.1 (3-1-2), 1-3
Iuanuposanue. CununupoBaHue. VK-7.2 (3-1-2)
bopuposanue. Juddysnonnas ’

MeTaJLTH3aLHs (anmutupoBaHHe,
XPOMHPOBAHHUE).

18 Tema 8. IloBepxHOCTHOE 8 1 O;Efgi] (f(il%Z?,)y 11-3
aedopManuoHHoe YIpOYHEeHHE VK-7.2 (3-1-2)

1.9 Tema 9. MeTa/uinyecKne MaTepHAJbI. 8 1 OIIK-6.1 (3-1-2), J1-3




VYrneponucteie " JIETUPOBAHHbIC
KOHCTPYKIMOHHBIC cTaju. Ha3HaueHwue,
TO, CBOWCTBA, KJIacCU(UKAIIHKS.
KoHcTpyKLIMOHHBIE  )KapoCTOMKHE U
JKapONPOUHBIE cTain u CILIaBbI.
VHCcTpyMeHTaNbHBIE CTaJIM, CIUIABBI U
Mmarepuanbl. CrenuaibHble CTamd |
CILIaBbI

VK-6.1 (3-1-2),
VK-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. Hemeraninyeckue
marepuaanl. [lomumepsl.  Crtpoenue.
IMomimepuzanus, TIOTUKOHICHCALIUSL.
CaoiicTBa.
ITnacTMacchl. Tepmomnactuyeckue,
TepPMOpPEaKTUBHBIE, FA30HAIOHEHHBIE.
Dnacrtomepsl. Pe3nHa, KiieH, repMETUKH.
Crékna. IfeopraHqucxHe. Opll?aHI/I‘{eCKI/IC. OIIK-6.1 (3-1-2),
111 1 VK-6.1 (3-1-2), Jd1-3
Metammueckue. CUTaIIbL. VK-7.2 (3-1-2)
TonmumopdHbie MoaudUKALUK yriaepoaa 1 ’
HUTpHIa Oopa.
Kommnosunuonusie u MIOPOIIKOBBIE
MaTepHanbl. Buabl  KOMIO3HIMOHHBIX
MaTepHaoB, KiIacCH(HKalus, CBOHCTBA,
IPEUMYIIECTBA ¥ HEOCTATKH.
TTopo1ikoBble MaTepHabl.
AyauTopHasi pagoTa / 1abopaTopHble 17
patoThI
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), 31-4
(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 Mertopl onpeeneHus TBEPLAOCTH 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 XOJIOZHOH IIACTHYECKOH H-1-2), VK-6.1
114 nehopmarun u TeMIEpaTypbl 2 (V-1-2: H-1-2), MI1-3
PEKPHCTAUM3ALAN ~ HA  CTPYKTYpY H VK-7.2 (V-1-2; D51-4
CBOICTBa MaJIOYTJIEPOJUCTON CTAIN H-1-2) '
OIIK-6.1 (V-1-2;
115 lc\/rllﬁlgggngyKTypHmﬁ aHaNIu3  ABOMHBIX 2 ?y-ll-zz): ﬁlfl_Gz)l’ I\:/)l i _— f
VYK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
116 MukpocTpyKkTypa " TBEPJIOCTh 2 H-1-2)? VR-6.1 MI1-3
. o . (V-1-2; H-1-2),
OTOXOKEHHOM YIIIEpOJUCTOM CTaIn VK-7.2 (V-1-2; D1-4
H-1-2)
OIIK-6.1 (V-1-2;
117 qMHKpOCprKTypHLIﬁ aHamu3  OenbIx 2 27}1_22): ]3_]51_62)1, I\él } _— f
YryHO® VK-7.2 (Y-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
118 qMHKpOCprKTypHLIﬁ aHamM3  CephIX 2 (k{/-ll?z): ﬁlflg)l’ I\él } - f
YryHO® VK-7.2 (Y-1-2; .
H-1-2)
OIIK-6.1 (V-1-2;
MHUKpPOCTPYKTYpa JIETUPOBAHHBIX CTallel U H-1-2), YK-6.1 M1-3
1.19 ux  wiaccudukamms 1o (hasoBoMmy 3 (Y-1-2; H-1-2), 31-4
PaBHOBECHIO VK-7.2 (V-1-2;
H-1-2)
AynuTopHasi pa0oTa / npaKTHYecKHe 17
patoThI
OIIK-6.1 (Y-1-2;
TIpuroroBnenue MHUKpoLuTHda " H-1-2), VK-6.1 M1-3
1.20 2 (V-1-2; H-1-2),
BBISIBJICHHE MHKPOCTPYKTYPBI TPaBICHUEM VK-7.2 (V-1-2; 21-4
H-1-2)
1.21 W3zydenue ycTpolicTBa 2 OIIK-6.1 (V-1-2; M1-3




MeTaIorpaguueckoro MUKpOCKoIa H-1-2), YK-6.1 231-4
(V-1-2; H-1-2),
YK-7.2 (V-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
122 KomuuectBeHHslil  MeTamiorpaduaeckuit 2 ?3;-11--22): ;/Iﬁ-g)l’ MI1-3
aHaIu3 VK-7.2 (V-1-2; D1-4
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;
Omkur u  HopMmanusaius. M3ydeHue H-1-2), YK-6.1 M1-3
1.25 MHKPOCTPYKTYPBI ~ YIJIEPOJIMCTON  CTaId 2 (V-1-2; H-1-2), 31-4
HOCJIE OTXKUTA U HOPMAIU3aLHU YK-7.2 (Y-1-2;
H-1-2)
OIIK-6.1 (V-1-2;
N3yuenne MHUKPOCTPYKTYPbI H-1-2), YK-6.1 M1-3
1.26 YIJIEPOAUCTOH CTamd TIOCIe 3aKalKH U 3 (V-1-2; H-1-2), 31-4
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‘ M1-3
JIOPATIOMUHUS VK-7.2 (V-1-2; D1-4
H-1-2)
2 CamocTosiTe/IbHast padoTa CTyJeHTa 57
TeMsl 1 CAMOCTOSITEIILHOM POPaOOTKHU:
1. CpaBHUTEIbHBIH aHaJIM3
9KOHOMHUYECKOH s dexTuBHOCTH
HPHMEHEHHS Pa3IHIHBIX
KOHCTPYKIIMOHHBIX MaTepHaIOB U METOJIOB
UX YIPOYHEHUS.
2. AsorupoBaHme cTanM. MexaHH3M
00pa3oBaHUsl U CTPOEHHUs a30THOIO CIOS.
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.  BBICOKOmpoYHBIE YK-7.’2 (3_1_2’;
JHUTEHHBIE CIUIaBHL.
5. Amomunuii u ero cmaassl. TO. Y-1-2; H-1-2)
6. AHTHQPUKIMOHHBIE  CIUIaBBI  HA
OJIOBSIHUCTOM, CBHHIIOBOW, ITMHKOBOW U
aJIIOMMHUEBOH OCHOBE.
7. Pesmna. Bumsl pesuwHBI, CTpOCHHE,
CBOICTBa, IPUMEHEHHE.
8. Créxma. Bumpr. TO. [Ipumenenue.
9. Kepammka. Knaccuduranmsa. Bumpr
KOHCTPYKIIOHHOH KEPAMHKH.
10. [TmacTMaccel. DacToMepsI.
Knaccnduxarmst. I[pumenenue.
292 Tloaroroska K KOHTPOJIBHBIM
meponpustusim ~ (3x4  waca) W uX 12
BBIIIOJIHCHUE
23 Brimonsenue qoMantHero 3agaHus 15

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJILHLIe BOMMPOCHI VIS TEKYIIEr0o KOHTPOJHA YCIEBAEMOCTH

Bonpocs! 1151 NPpOBEepKU 3HAHUM:

1.

OcCHOBHEBIE MPpU3HAKU KPUCTATLNIMYECKOI'O0 COCTOAHHA BEIICCTBA. OCHOBHBIE THIIBI KPUCTAITITTMYCCKUX

pemérok. [TapaMeTpsl, NIOTHOCTH, KOOPIWHAITMOHHOE YUCIIO PEMETKH. AHM30TPOIINS CBOMCTB.

2.

JledekThl KPUCTALIMYECKOTO CTPOCHHS METAIOB. TouedHble IeeKThI-BAKAHCUU W JHUCIOIHUPOBAHHBIE
atombl. JIuHelHbIe nedeKThl: KpaeBble W BUHTOBBIE auciokaru. KoHTyp u Bektop broprepca. IlnmotHocTh




qucinokanuit. [ToBepxHocTHBIE Ae()eKTHI: IpaHUIBI 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/ICHUS U €€ BINSHIE Ha KPUCTAIIH3ALHIO.

4., Ponb TOTOBBIX MOBEPXHOCTEH B TPOIlECCe KPHUCTAUIM3AIMU. 3aBUCHMOCTh CKOPOCTH 3apOKACHHUA U
CKOPOCTH pPOCTa KPHUCTAJUIOB OT CTETIEHH MEPEOXNaXICHHSA. BemmunHa 3epHa. BnmsHue KoIWdecTBa LEHTPOB 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 ¢ OrpaHHYCHHOW PACTBOPHMOCTBIO B TBEPAOM COCTOSHHH C OOpa30BaHWEM DSBTEKTHKH U

MEPETEKTUKH. AHAIM3 3THX CHCTEM C IOMOIIBIO KPHUBBIX OXNaxIeHus. [IpaBmwio ¢a3 M TpaBUIO OTPE3KOB.
OBTEKTHYECKas! U IEPETEKTUIECKAs PEAKIIHH.

10. Pacmag TBEpmOTO pacTBOpa mpu oxnakaeHNH. CTPYKTypa pasiIWdHBIX CIUIABOB B IpENENax 3THUX CHCTEM.
Cucrema ¢ yCTOWYHMBBIM M HEYCTOWIMBBIM XUMHIECKAM COCIHHEHUEM.

11. OOmmit XxapakTep CBsi3el MEX1y JuUarpaMMaMH COCTOSTHHS (CTPYKTYpOH) M CBOMCTBaMH JIBOMHBIX 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 mpeBpalleHHH B JOIBTEKTOWAHOW, SBTEKTOMIHOW M 3a9BTEKTOMAHOW CTANAX C NPUMEHEHHEM
npasmia (a3, mpaBuiia OTPE3KOB U HAITUCAHNEM PEaKIuil.

15. TBépmsre dassl B cucteme Fe-FesC. Vx cTpykrypa u cBOWCTBa

16. MHEKpOCTPYKTYpa KeJIe30-yIIEPOAUCTHIX CIUIABOB B PABHOBECHOM cOCTOSHHU. CTpYKTYpHBIC NPH3HAKH
CTaJlel M YyTyHOB.

17. [TpeBpamenns B 4yryHax JO3BTEKTHIECKUX, IBTEKTHIECKUX U 3a3BTCKTHUCCKUX.

18. Jluarpamma cocTOsIHUSA Jkerne30-rpadur. Monudukaiius CTpyKTYphI rpaduTa.

19. BunsiHue yrnepona u NOCTOSHHBIX IIPUMECEU HA CBOMCTBA CTalEH.

20. BnusiHue Jerupyrolux 3JeMEHTOB Ha MOJUMOpGHbIE MpeBpamieHus xeie3a. OCHOBHBIE IMyTH BIUSHUS
JIETUPYIOIIUX JIEMEHTOB Ha CTPYKTYPY U CBOHWCTBA CTalIH.

21, VYupyras u ruiactuueckas aedopmanusi, IpHYUHbL €€ BOSHUKHOBeHUs. Du3nueckas npupo/a rmiacTu4ecKon
nedopmanuu. JIBORHHKOBaHUE.

22, [Tyt mnOBBIIIEHUS] IMPOYHOCTH M IUIACTUYHOCTH MeTamna. Haknén, BO3BpaT M pPeKpUCTAINIM3AIMAL.
H3meHeHme CTpyKTyphl MeTalIa IpH JeopManuH.

23. BnusiHue TemmepaTyphl HarpeBa Ha BENMUYMHY 3epHA. VIHTepBanbl HarpeBa 3aroTOBOK (CTaJIbHBIX) MO
OMU. eperpes. Ilepexor.

24, [IpeBpammenne B cranu npu HarpeBaHuu. KpuTudeckne TOUkM (IMHUM). 3apoXkKIeHHE 3EPEH ayCTEHUTA.
Pocrt 3epna ayctennTa. HacneicTBEHHO MEJIKO- M KPYITHO3EPHHUCTHIE CTAITH.

25. M3oTepmuueckuil pacrnaji NepeoxsIakIEHHOTO ayCTeHHUTa. YCTOMYMBOCTb ayCcTeHHUTa. BinsHMe cTeneHu
nepeoxiax/eHus Ha pacnaji. «Cy» oOpa3Has iuarpamMma H30TepMHYECKOT0 NPEBPAILCHNs] AYyCTEHNUTA.

26. [lepnuTHOE mpeBpalleHHe, XapakTepUCTHKAa cOpOMTa M TPOCTHUTa, HMX cBoiicTBa. IIpomexxyTrouHoe u
MapTEHCUTHOE MPEBPAIICHHUS, XapaKTepUCTHKa MapTeHcuTa. OCTaTOUHBINA ayCTEHHUT.

27. W3oTepmuueckoe npeBpalieHne ayCTeHUTa TOIBTEKTOWAHBIX U 3a3TEKTOUTHBIX cTaneil. Bnusaue yrnepona
Ha yCTOWYMBOCTH ayCTEHUTA (MapTEHCUTHBIE TOUKH).

28. BrnusiHue erupyroniyux 31eMeHTOB Ha H30TEPMHUIECKOE IPEBPAIllCHHE ayCTEHUTA.

29. [peBparmenne aycTeHnTa NPU HENPEPHIBHOM OXJIaxIeHNH. KpHuTHueckas CKOpOCTh 3aKaIKH.

30. V3meHeHne CTPYKTYypsl M CBOMCTB CTalM IPH YBEIWYEHHH CKOPOCTH OXJaKACHHS U3 ayCTCHUTHOH
obmacru.

31. [IpeBpainenue mpu oTIycKe 3aKal€éHHOM cTany. BausHue TeMepaTypsl OTITyCKa Ha CTPYKTYpYy U CBOWCTBA
3aKan€HHoM cTtanu. OTIMYCKHAS XPYIKOCTb.

32. OCHOBBI TEXHOJIOTHH TepMHUYECKOW 00paboTkm ctanu. Kimaccupukamus BumoB TepMooOpadboTku. Brioop
TEMIIepaTyphl HarpeBa CTaH IO/ 3aKaJKYy.

33. 3akamouyHple cpenpl. 3aKaauBaeMOCHTh. IIpokannBaeMocTh. BnusHHME JErmpyrommMX 3JEMEHTOB Ha
MPOKAINBAEMOCTb.

34, OTXHr TepBoro (rOMOTEHHM3ALMOHHBINA, PEKPUCTAIUTU3AIMOHHbIN, UISI CHATHS HAaNpsDKCHUH) W BTOPOTO
(TTOJTHBIH, M30TEPMUYECKUH, HEMOIHBIN, HU3KUH) poJa.

35. Hopmanu3zanust. 3akanka, €€ BUABL, 3aIIUTa OT OKUCIICHHUSL.

36. OTtnyck cranu. Bunel ornycka, mporeccsl, IpOUCXoAdiIye npu otnycke. CTpyKTypa OTHYLIEHHBIX CTaleH.

37. XumHKO-TepMHYecKasi o0pabdoTka cramu. Llemenranus, asoTupoBanue, HuTporeMeHrays. Juddysnonnoe




HaCbIIICHUEC PA3JIMIYHBIMU METAJIJIAMU.

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

39. Knaccudukanms cramu mo mHpoW3BOACTBY, HA3HAUCHUIO, CTPYKType. MapKMpoBKa KOHCTPYKIIMOHHBIX
YTJIEPOIUCTBIX U JISTUPOBAHHBIX CTaJIEH.

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

41. JlernpoBaHHBIE KOHCTPYKIIMOHHBIE CTaN. MaIlInHOCTPOUTENBHBIE IEMEHTHPYEMBIC U yIyqIIaeMbIe CTAIIH.
42. BrIcOoKOnpoUYHBIE MAPTEHCUTOCTAPEIONNE KOHCTPYKIIMOHHBIE CTaJIH.

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

44, [MapUKONOAMUIHUKOBBIE CTAIH.

45, W3HOCOCTOlKHE HepKaBeroIue KOHCTPYKIIMOHHbIE CTallu.

46. JXaponpouyHble KOHCTPYKUMOHHBIE cTanud M ciuiaBbl. OcHOBHBIE TpeOoBaHusi K HUM. 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.
BeicTpopesxymas cranb, CTpYKTypa, MapKHPOBKa.

49. [ITamnoBsle ctamu A1 AeOPMHUPOBAHUS B XOJIOJHOM U TOPSTEM COCTOSHHAX. MeTamIoKepaMHIeCKHe
TBEPIBIE CIUIABBI.

50. Uyryn. bensrit u cepsiit uyryH. BimsHue yriepoma m KpeMHHUS Ha CTPYKTYpy 4yryHa. BimsHume ¢Gopwmbl
rpaduTa Ha CBOMCTBA YyryHa. MapKUpOBKa CEpbIX YYT'yHOB.

51. KogBxkuit uyryH, coctaB, MapKUpoBKa. BUIbl OT)KHra OTIMBOK U3 KOBKOTO YyTr'yHA. BEICOKONPOYHEIH UyTyH.
Ero mapkupoBka.

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

53. AmomuHnil. AmoMuHHEBBIE CIDIaBEL JleopMupyeMble allOMHHHEBBIE CIUIaBBL. VICKyccTBEeHHOE U
€CTECTBEHHOE CTapEHNE AIFOMHHUEBBIX CILIABOB.

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

55. Mens. CrmiaBel Ha MeqHOW oOcHOBe. JlaTyHHM, WX MapKHUpOBKa, CBOWCTBA. BpoH3BI, MX MapKupoOBKa,
CBOIICTBA.

56. IIuHK ¥ ero CcIaBbl.

57. Iomumepsl. [Tonumepu3zanus u noaukoxHaeHcanus. CTpoeHue, cBoiicTBa, IPUMEHEHHE.

58. [TmacTMacchl: TepMOIIAaCTUYHbIE U TEPMOPEAKTUBHBIE. ['a30HaNOTHEHHBIE.

59. DnacTomepsl.

60. Pe3una, kien, repMETUKH.

61. Opranuyeckue U Heopranndeckue cTékina. Curamisl. MeTalndeckue CTEKIIA.

62. [MomamopdHbIe MOTUpUKAIINN YTIIEpOaa U HUTpUIa Oopa.

Bonpocs! 1J1s1 NpoBepKU YMeHU U HABBIKOB:

1. Ha3naubTe pexuM TepMHUEcKOil 00paboTKH peccop u3 crasn 65 W mpuBeAuTe €ro oOOCHOBAaHME.
Omumure CyIHOCTh TPOUCXOISAIINX IMPEBpAIIEHUH, MHKPOCTPYKTYpY U CBOMCTBAa cCTajlu IIOCie
TepMUUYECKOH 00pabOTKH.

2. JInsg W3TOTOBJIEHUS IIJIUT BBICOKOTO Kjlacca TOYHOCTH BbIOpaHa ctanb 12X1. Ompenenure cocTaB U
TPyHIly CTaJIM MO Ha3HaueHHio. HasHaubTe M 00OCHYHTE pPEXUM TEPMHUYECKOM 00pabOTKH, OOBSICHUB
BJIMSIHUE JIETHPOBAHUS Ha MPEBPAILCHHS IIPH TEPMUYECKON 00paboTke JaHHOM cTanu. ONUIINTE CTPYKTYPY
U CBOMCTBA CTAJIM MOCJIE TEPMHIECKON 00pabOTKH.

3. Jlns M3roToBJIeHMsI JAeTaliel, paboTalomux B OKHCIHTENbHOW aTtMocdepe npu 800°C, BbIOpaHa cTanb
12X18HIT. Ykaxure coctaB, 000CHYyiTe BBIOOp CTalu IJisi JaHHBIX YCIIOBHUM pabOThI U OOBSICHUTE, IS
Yero BBOJAUTCS XPOM B 3TY CTallb.

4. Jlnst M3roTOBJICHHS NeTajed JBUTATeNedl BHyTpeHHEro cropanus BbIOpaH cmuraB AKS8. Pacmmdpyiite
COCTaB, YK&)KHTE CIIOCOO0 HW3TOTOBJICHHUS JeTajed W3 AaHHOTO CIUIaBa M TPHUBEAUTE XapaKTEPUCTHUKH
MEXaHHYECKHX CBOMCTB CIUIaBa IPH MOBBIIICHHBIX TEMIIEpATypax.

5. OnummTe HEOpraHUYeCKHe MaTepHaibl, IPUMEHsIEMble B MAIIMHOCTPOCHUH (CTEKJIO, KBapIl, IEHOCTEKIIO
U CTEKJIOdMAJN).

6. HazHaupTe TemIlepaTypy 3aKajikH, OXJIOKIAIONIYIO Cpeay U TeMIepaTypy OTITyCKa IIagKuX M pe3b00BBIX
KanuopoB m3 cranmu Y12A. OnummTe CYIIHOCTH HPOUCXOMISAIINX NPEBpPAMICHUNH, MHUKPOCTPYKTYpPY H
TBEPIOCTh HHCTPYMEHTA MOCIIE TEPMUUIESCKON 00pabOTKH.

7. B pesympraTe TepMHUYECKONH OOpaOOTKM MPYXXHHBI TOJKHBI IOJYYHUTH BBICOKYIO YHPYyrocts. Jlis
U3rOTOBJICHUS UX BbIOpaHa ctanb 63C2A. YKakuTe cOCTaB, Ha3HAYLTE U OOOCHYHTE PEXXUM TEPMHUUISCKOUN
00pabotku. ONUIIMTEe MUKPOCTPYKTYPY U CBOMCTBA CTAJIN MOCJE TEPMHUIECKOU 00pabOTKH.

8. OOBsicHHTE NPUPOIY >KAPONPOYHOCTH CIUIABOB Ha HHUKEJIEBOH OCHOBE B CBS3M C HMX COCTaBOM,
TepMHUYECcKOil 00paboTKON M mosrydyaeMod cTpykrypoil. IIpuBennte mpuMepsl 3THX CIUIABOB U YKa)KHTE
00J1acTh MPUMEHEHHS.

9. B kayecTBe Marepuana JUisi OTBETCTBEHHBIX NOIIIMUITHUKOB CKOJIbXeHHs BbIOpaH cmuiaB bp.C 30.




VKkakuTe CcOCTaB U OINpelenuTe TIpyMNIly cIUlaBa N0 Ha3HaueHuto. OINMIINTE, OCHOBHBIE CBOICTBA U
TpeOGOBaHUsI, IPEIBABISIEMBIC K CITIABAM 3TOW IPYTIIIHI.

10. CocraB, kmaccudpukanms, (U3UKO-MEXaHUUECKHE CBOIMCTBA W 00NAcCTh TPUMEHCHHS pPE3WHBI B
MaIInHOCTPOCHHUH.

11. JIast m3roTOBIEHUS METINKOB BeIOpaHa ctanb Y 10. Ha3HaupTe pesxiM TepMUIecKOi 00paOOTKH, IPUBEANTE €TO
000CHOBaHNE 1 YKa)KUTE CTPYKTYPY U CBOMCTBA METIHKOB B TOTOBOM BHIIC.

12. B pesynaprare TepMHUECKOH OOpPaOOTKM UEPBAKH MJOJDKHBI IIOXYYHTH TBEPABI H3HOCOYCTOMYMBEII
TIOBEPXHOCTHBIN CJIOH IpH BsI3KOHW cepaueBune. Jins ux usrorosneHus BeiOpana ctans 20XI'P. Ykaxure coctas u
TPYNIly CTalM MO Ha3HaueHuro. HaszHaubTe M OOOCHYHTE PEXUM TEpPMHYECKOH 00pabOTKM, OOBSCHHUB BIHMSIHUE
JIETUPOBaHUs Ha TNPEBpPaIlCHUs, NPOMCXOAAIIME NPU TEepMUUYECKOW o00paboTke nmaHHOM cranu. Onumure
MHKPOCTPYKTYPY W 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 Ha3HaueHWIo. OMUIINTE CTPYKTYpPY M DJIEKTPOTEXHHUECKUE XAPAKTECPUCTHKU
3TOTO CIIIaBa.

14. Inst neraneit apmatypsl Beiopana Oponsa bp.O® 10-1. YkaxuTe cocTaB U OIUIINTE CTPYKTYpPY ciutaBa. OOBsICHUTE
Ha3Ha4YCHHE JIETUPYIOIINX 3JIEMEHTOB U PHBEIUTE MEXaHUIECKUE CBOMCTBA CIIIABA.

15. XKapompounsie kepammdeckue Matepruansl. CocTaB, CBOHCTBA U YCIOBHS IIPUMEHEHUS B MAITHHOCTPOCHHH.

16. BoiOepute yriepoamcTyio CTamb IJIsi M3TOTOBIECHHS MENKHX METYMKOB, Iutamiek u cBEpn. HasHadpTe pexum
TepMHUIECKOl 00pabOTKH, ONHIIUTE CYIIHOCTD POMCXOAIINX MIPEBPAIICHNH, CTPYKTYpY U CBOHCTBAa HHCTPYMEHTA.

17. B pe3ynbTate TEPMUAYECKOI 0OPaOOTKH MOIYOCH JODKHBI MOTYYHTh 10 BCEMY CEUCHHIO MOBBINICHHYIO IPOYHOCTh
(rB€pmocts HRC 28...35). /lns ux usrotosieHus BoiOpana craib 40XHMA. Ykaxkure cOCTaB U ONpENeInuTe TPYIILy
CTaJIM 110 Ha3Ha4YeHHIo. Ha3zHaubTe 1 000CHYIHTE PeXKUM TEPMUUECKON 00paOOTKH, OOBSICHUB BIHMSHUE JICTUPOBAHUS HA
MpEeBpAILeHHUs, TPOUCXOIAIINE MIPU TepMUUeckoil 00paboTke maHHOM cTamu. OmUIINTEe MHUKPOCTPYKTYpY U CBOMCTBA
W3JIeNHUi NOCIIe TEPMHYECKOH 00pabOTKH.

18. Anst M3roTOBICHHUS KaHOPOB BEIOpaHa cTaib 9X18. YkaxuTe cocTaB M ONPeIelIiTe TPYIITY CTajIH M0 Ha3HAUYCHHUIO.
Hasnaubre pekuMm TepMHUecKoid 00pabOTKH, TalWTe ero OOOCHOBAHME M YKaKHUTE MHKPOCTPYKTYpY M CBOMCTBa
KaJIHOpPOB IOCIIE TEPMHUIECKOH 00padoTk. OOBSICHNTE Ha3HAUCHHE XPOMa B JAHHOM CTaJIH.

19. [Ins1 m3roTOBIICHAS HEKOTOPBIX AeTajell camosera BEIOpaH cruias AJI2. [TpuBenuTe XUMAIECKIHA COCTAaB M YKaKHUTE
C1oco0 M3TOTOBJIEHMS JeTajieil U3 JaHHOTO ciuraBa. ONHUIINTE METO/b! MOBBIMICHHS MEXaHMYECKUX CBOWCTB CIUIaBa U
CYIITHOCTb 3TOTO SIBJICHHSI.

20. JTocTOMHCTBA M HEJJOCTATKU IIacTMacc. [IpuMeHeHue miacTmace JuIsl ITaMII0BOI OCHACTKH.

Ilepeyenb padoT, BHINOJHIEMbIX B IPOLlecCe M3Y4YeHHs TUCUUILIUHBI (MoayJs, npakTuku, HUP)

[MpakTryeckue u maboparopHble pabOThl, yKa3aHHBIE B pa3jene 4.
Konrponbnas padora Ne 1.

Kontponbnas pabora Ne 2.

JomarHee 3aianue.

OueHoYHbIe MaTepUaJibl (OLIEHOYHbIE CPEICTBA), HCMOJIb3yeMble ISl 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 YCIEBACMOCTH - OaTbHO-
peUTHUHrOBas:

- MOCelleHHe 3aHATHI ¢ JAucKyccueil mo temam 3ansitus — 0,5 Oamna 3a 1 3ansitue (Bcero 18 3ansATHiT), HTOTO He
6oiee 9 6aIoB;
- BBINIOJIHEHHUE J1abopaTopHBIX paboT — o 3 O6asuia 3a 1 padoty (Bcero 8 paboT), uroro He Oosiee 24 6ayUIoB,;
- BBINIOJIHEHHUE MTPAKTHYIECKHUX paboT — 1o 3 Oasia 3a 1 padoty (Bcero 8 padboT), uroro He Oosiee 24 6aIOB;
- BBINIOJIHEHUE KOHTPOJIBHBIX paboT — o 6 6aymuios 3a 1 paboTy (Bcero 2 paboTsl), uToro He 6osee 12 6amos;
- BBITIOJTHEHHUE JJOMAIITHETO 3a1aHus — 15 Gannos.
. Cucrema noyTydeHus! JOMOTHUTEIbHBIX OaJlIOB:
- MOJI'OTOBKA MyOIMKAIMK HA KOH(DEPEHIIMIO B paMKaxX MaTepualia H3y4aeMoro Kypca ¢ O4HbIM BBICTyIJIeHHEM — 16
6as1oB, 6e3 BBICTYIUICHHS — 8 OaIoB.
HUTOI'O ne 6osee 100 6amnoB B cemectpe.
e  VYcroBue MOTYYESHHS 3a4eTa [0 TUCHHIUIMHE — Halngne He MeHee 60 0amioB ceMecTpoBOi paboTHI.

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

6.1. PexomeHnayemasi JuTeparypa

6.1.1 OcHoBHAs JINTEpaTypa

Oo603HaueH ABTOpBI, 3arnaBue Bbubauoreka H3nareanct
ue COCTaBHTE BO, I'0J1
JIn




KpacHostpck:
Cubupckuit
Macanckuii | MarepuanoBeneH (enepanbHBI
1 B.C., X MaTepHATOR: http://biblioclub.ru/index.php?page=book&id=435 2015, 268
698
ToxmuH yaeOHoe c. : Tabm.,
AM. u 1p. mocoodue. rpad., ui.
ISBN 978-5-
7638-3322-5.
Mocksa:
MarepuanoseieH Jloroc, 2006.
PrkencKas He: yuebHHUK s YI-FI/IlifepCI/ITCTC.Ka}I 6ubnuoreka ONLINE —424 c. : mn.,
2 http://biblioclub.ru/index.php?page=book&id=899 Ttabu., cxem.
CB. BY30B 4-¢ u31.,
nepepad. u 101, 43 ISBN 5
98704-149-
X.
6.1.2 JlonoJiHMTeJIbHAS 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.
Bonpmapenk ISBN 978-5-
0 9963-2377-7.
6.1.3 MeTtoanyeckue MaTepuaJibl
O603HaueH ABTODBI, 3arnaBue Bubnuoteka W3natenbcT
ue COCTaBHUTEI 0, TOJ
u
MarepuanoBeaeH
HUC U TCXHOJIOTUA
KOHCTPYKIIMOHHBI
« waepHaon o Crapui
Vpasosa Tnarpavyia http://irbis3.sf-misis.ru/storage/Meramnypruu | Ockon: CTHU
M1 1 MeTayioBeeHus/Ypasosa - 9. 13 mist HUTY
JLO. JKEJIE30-YTIIEPO/I.
VaeGHoe TEIUI09HepreTHKOB. pdf MUCuC,
2014. - 43 c.
nocoOue K BHIT.
JIOMAIITHET O
3a/IaHHsL.
MarepuanoBeaeH
HUC U TCXHOJIOTUA o
KOHCTPYKLIAOHHBI . Crapoiii
http://irbis3.sf-misis.ru/storage/Meramnypruun | Ockon: CTU
M2 Ypasosa X MATEpHATIOB. U MeTaJJIOBeICHUs/ Y pa3oBa - DII. paKkTHKa HUTY
JL.O. YuebHoe
Hocobe s JUTS TeII09HEepreTukoB. pdf MUCuC,
2014. - 59 c.
IMPaKTUYCCKUX
3aHATHH.
MarepuasnoBeaeH
HUC U TCXHOJIOTUS C o
koHCTpyKuMoHHBI | http://irbis3.sf-misis.ru/storage/Meramnypruu OCKZ?TI')B(IEP"IFI/I
M3 Ypazosa X MaTepHuaoB. 1 MeTaiioBeneHus/Ypazonsa JID - HI/I;FV
JL.O. YuebHOE MartepuanoBeieHUE U TEXHOJIOTUsI KOHCTPYK
mocobune s matepuainos mpaxkt KT,MO 2014.pdf MHCHC,
’ 2014. -84 c.
MMPaKTUYCCKUX
3aHATHH.



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 MHGOPMALMOHHO-TEJIeKOMMYHHKAMOHHO# ceTu «AHTepHET»

51 T'OCT 5639-82 — Cramm u cmiaBbl. MeTOABl BBIABICHHS M OIPCACIACHHS BCIWYHMHBI 3EPHA.
(http://docs.cntd.ru/document/1200005473)
59 I'OCT 1778-70 — Crans. Mertammorpadguieckue METONBI OINpPEOeNICHUs HEMETaUTMIeCKUX
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 4YyryHa C pa3iudHoi Qopmoii rpadurta. MeTomsl ompeneneHus
crpykrypsl. (http://docs.cntd.ru/document/1200011563)
6.3. IlepeyeHb MPOrpaMMHOro odecneveHust
mi Office Professional Plus 2016 RUS OLP NL Acdmc
112 I10 Windows Professional 10 SNGL Upgrd OLP NL Acdmc
6.4. IlepeyeHp HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAIBHBIX 023 TaHHBIX
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJINHBbI
MoayJisl, IPAKTUKHA, HUP)
Jis mpoBeneHust NeKIHi uconb3yercs ayautopus Ne 410.
71 Hcnons3zyemoe ob6opynoBaHue:

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 «JIlabopaTopusi KOHCTPYKIITHOHHBIX MAaTCPUATIOB U MATCPHUATIOBEACHUS.
Hcnonb3yemoe o0opynoBaHue:

1. Merannorpaduueckuii otpe3noii ctanok SQ-80 — 1 miT.

2. Cranok ais 3amnpeccoBku XQ-2B — 1 mir.

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

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

5. Merammiorpadmdeckuiit Mukpockon MUM-6 — 1 .

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

7. Craunonapusiil TBepaomep no Poxsenny METOJIADB 101 — 1 mr.;

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

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

8. METOAUMYECKHE YKA3ZAHUSA JJIS OBYYAIOIMXCA 11O N3YYEHUIO JMCIUIIJINHBI

Jlekiu MPOBOAATCS B TPATUIIMOHHON (hOpME M CTPOSATCS MO CICAYIOIICH CXeMe: JICKIHs MPeroaaBaTelis,
3aTeM OTBETHI MpemojaBaTeliss Ha BOMPOCHI CTYJAEHTOB M OOCYXJEHHE MPOCIYIIAHHOTO MaTepuana. AKTHBHOE
y4acThe CTYJCHTOB B OOCYXJICHHU H3YyYEHHOTO MaTepuaia SBISIETCS OJHUM U3 JJEMEHTOB HMX PEHTHHTOBOH
OILICHKH.

Ha npaktuyeckux 3aHATHAX W JaOOpaTOPHBIX pabOTax CTYACHTHI ydaTcs paboTaTh C HUCHBITATEIHHBIMU
MaIllMHAMH W TEXHOJIOTHYECKUM OO0OpPYIOBaHHUEM, CAMOCTOSATEIHFHO BBITIONHITH 3alaHUs C (OPMYIHPOBAHHEM
MPOMEKYTOYHBIX W OOMIMX  BBIBOJOB, TpauyecKH TPEACTaBIATh W  aHAIM3UPOBATh  3aBUCUMOCTH
METAJUIOBETYECKUX ¥ TEXHOJOTHMYCCKUX IOKa3areneld, KPUTUYECKH OIICHUBATh IOJIYYCHHBIE pPE3yibTaThl W
(hopMyIHpPOBATH PEKOMEHAAIINH 110 HX YIIYUYIICHUIO.

IIpu paccMOTpeHHH HOBOTO pa3zeia AUCIUILTHHEI MPOBOIUTCS KPATKHHA OMpPOC CTYACHTOB MO MPeabIAyIIeH
TeMe, B3aNMOCBA3aHHOM C HOBOH TEMOM.

Jli1st myd1iero ycBOeHHsI MaTepHualia MPUBOASATCS MPAKTUIECKUE TPUMEPHI U3 001aCTH MaTepHUaIOBEICHUSI.

[Mo auciuIuIMHE MPEIYCMOTPEHA IPOMEXYTOYHAS aTTeCTanus B popme 3aueTa B 8 cemectpe.

KoHnTponp kadecTBa OCBOEHHUS JUCIUIUIMHBI BKIIOYAeT B ce0s TEKYIIMHA KOHTPOJbL YCIIEBAEMOCTH U
MPOMEKYTOYHYIO aTTECTAIIHIO 00YUYArOIIUXCS.

Texkymuid KOHTPOJb YCIEBAaEMOCTH OOECIIEYMBAET OIIGHWBAaHWE XOJa OCBOSHUS  JAUCIIMILIUHBI,
MPOMEXYTOUHAsI aTTECTAlUS OOYYAIOMIMXCS — OIEHWBAaHWE MPOMEXKYTOUYHBIX W OKOHUYATENIHHBIX PEe3yIbTaToOB
00y4YeHHs MO0 MUCHHIUIHHE. TeKyIUi KOHTPOJIb YCIIEBACMOCTH BKIIFOYAET B ceOs 3aJJaHUs JJII CAMOCTOSTEILHOTO
BBINIOJTHEHUSI U KOHTPOJIbHBIE MEPONPUATHS IO UX MPOBEPKE.
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