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1. HEJIX OCBOEHUSA

Heap IUCHMIUIMHBI — M3yYE€HHE W TOHMMaHME OCHOB TEOPHUH CIUIABOB, IUIACTHYECKOW nedopmanuu u
KPHUCTAJUTU3aLuY, 3aKOHOMEPHOCTEH (OPMHUPOBAHHS MHUKPOCTPYKTYPBI YIJIEPOIUCTBIX M JITHPOBAHHBIX CTaJIeH,
I[BETHBIX METAUVIOB U CIUIaBOB, MO3BOJIIIONIUX CO3/aBaThb MaTepualbl C 3aJaHHBIM KOMILJIEKCOM CBOIMCTB,
3aKOHOMEpHOCTEH (OPMHUPOBAHHS CTPYKTYPhl HEMETAUIMUECKHX MaTepualioB, UX TEXHOJOIMYECKUX CBOWCTB,
CIOCOOO0B MOTYYEHHS ¥ IPUMECHECHHS.

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 CBOMCTBAMHU MATEPHAIIOB.

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 METAJUIMYECKUX MAaTEPHAJIOB, UX CBOMCTBA U 00JaCTH NPUMEHEHHUSI.

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOU TPOT'PAMMBI

Yacte OITOII BO (6a30Basi, BapuaTHBHAsI) | basoBas

21 TpeboBanus K MpeBapUTEIEHON MOJTOTOBKE 00YJAIOMNXCS —
) MPEIECTBYIOMNE AUCIUIINHGI (MOLyH), npakThuku u HIP

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 MPAKTHKA I10 HOJYYEHUIO NMPO(PECCHOHABHBIX 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 MeTOJaMHU aHANHM3a, 3HAHWEM 3aKOHOMEPHOCTCH MOBEICHHS M YIPABJICHUS CBOHCTBaMHU
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 MaTEpHaOB, 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: yMmeHHe aHaIM3MpPOBATH OOBEKTHI, MPOIECCH M CHCTEMBI B PaMKax IMHPOKHAX MeEXKIUCIMIITHHAPHBIX
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 MakKpOaHaIn3a 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 5 36
Tema 1. Beeaenue.

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

1.1 3HAYEHHE JIMCLUTUIAHBI 5 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 Kpucrammnsaims u CTpyKTypa METaILIOB. 5 4 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 5 4 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 5 4 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. 5 4 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. 5 4 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. 5 4 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 5 2 O;Efgi] (f(il%Z?,)y 11-3
aedopManuoHHoe YIpOYHEeHHE VK-7.2 (3-1-2)

1.9 Tema 9. MeTa/uinyecKne MaTepHAJbI. 5 3 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 . 2 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 4 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 18
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 4 (Y-1-2; H-1-2), 31-4
PaBHOBECHIO VK-7.2 (V-1-2;
H-1-2)
AynuTopHasi pa0oTa / npaKTHYecKHe 18
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 MUKpOCKomna 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 4 (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 45
TeMbI 1151 caMOCTOSTENBEHOM ITPOPadOTKH:
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 20 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 13
3 KoHnTpoas 27

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJ’lLHLIe BOINPOCHI 1JIsl TEKYILIEro KOHTPOJIA YCIIEBACMOCTH

Bomnpocs! 1J1s1 TpoBepKH 3HAHMIA:

1. JledeKThl KpUCTANIMYECKOTO CTPOCHUSI METAIJIOB. TodedHble JIeeKTh-BaKaHCHH M JAUCIOLMPOBAHHBIE aTOMBI.
Jluneiinsle nedeKThl: KpaeBble 1 BUHTOBBIE Auciokannu. Konryp u Bektop broprepca. [TmotHOCTD nuciokaunuii.
[ToBepxHOCTHBIE eeKThI: TPaHUIBI 3€PEH U TPAHUIIBI OJIOKOB.

2. Ponb TOTOBBIX MOBEPXHOCTEH B MPOIECCE KPUCTALIM3ALUH. 3aBUCHMOCTh CKOPOCTH 3apOKAEHHS M CKOPOCTH




pocTa KpUCTAJIOB OT CTENEHH NepeoxyaxaeHus. Bennduna 3epHa. BiusiHue xonuuecTBa HEHTPOB M CKOPOCTHU
POCTa KPUCTAJIJIOB HA pa3Mephl 3epHa.

3. Teépapie ¢a3pl METAIUIMUECKUX CIUIABOB. TBEpIABIE pacTBOPHI 3aMELICHHS W TBEPIBIC PAacTBOPHI BHEAPEHUS.
XuMH4YecKue coeTnHEHNs. MeXaHN4eCKHEe CMECH.

4. JlmarpamMma COCTOSIHHSI C HEOTPAHHUYCHHON PACTBOPUMOCTBIO KOMIIOHEHTOB. AHain3 €€ C MOMOINBIO MpaBuia
(a3 u mpaBuna oTpe3koB. HepaBHOBeCHas KpHUCTALITH3aNus, IEHAPUTHAS TUKBaHs. CTPYKTypa CIIJIaBoB.

5. Pacmag TBEpmoro pactBopa mpu oxyaxAcHHH. CTPyKTypa pasiHdYHBIX CIIIABOB B IIPEAENaX ITHX CHCTEM.

CucrteMa ¢ yCTOIUUBBIM U HEYCTOMYUBBIM XUMHUECKUM COETUHEHUEM.

XKeneso, ero ctpykrypa u coiictsa. [Tomumopduslie npeBpamienus. [lomumopdusm xemnesa.

AHanu3 nmpeBpaleHui B JOABTEKTOMIHON, SBTEKTOUIHON M 3a3BTEKTOUIHOM CTalAX ¢ MPUMEHEHUEM NpaBuiia

(a3, mpaBuiIa OTPE3KOB M HAITUCAHHEM PEaKLHUii.

8. MHKpOCTpYKTypa Kele30-yriepoJuCThIX CIUIABOB B PABHOBECHOM COCTOSIHUM. CTPYKTYpHBIE NPU3HAKH CTaJeH
Y YyT'YHOB.

9. JmarpamMma cocTosTHHSA XkeJe30-rpadut. Moanpukaus cTpyKTypsl rpadura.

10. BrustHue JIETHPYIOMIMX 3JIEMEHTOB Ha IONMMOpGHBIE TpeBpameHus xene3a. OCHOBHBIC ITyTH BIIHMSHHUS
JIETHPYIOIINX 3JIEMEHTOB Ha CTPYKTYPY M CBOHCTBA CTallH.

11.I1yTv moBBIMIEHNS] IPOYHOCTH M IUIACTHYHOCTH MeTamina. Haknén, Bo3BpaT M pekpucramnmsanus. VizmeHeHune
CTPYKTYpPbI MeTaJIa NpH Aeopmanni.

12.TIpeBpamenre B CTaind NpW HarpeBaHWH. KpuTuueckme TOYKW (IMHUM). 3apoxneHue 3&épeH aycteHuTa. Poct
3epHa aycTeHuTa. HacnencTBeHHO MENKO- U KPYITHO3EPHUCTHIE CTANIH.

13.TlepnuTHOE mpeBpallleHHe, XapaKTepUCTUKA COpOMTAa W TPOCTHTA, HMX CBoiicTBa. [IpoMexyTodyHoe u
MapTEHCUTHOE MPEBPAIICHNUs, XapaKTepUCTHKa MapTeHcuTa. OCTaTOUHBIA ayCTCHUT.

14. BnusiHue JeTupyomuyX 3JeMEHTOB Ha M30TePMHUUECKOe TIPEeBpaIleHre ayCTeHUTA.

15. Mi3mMeHeHue CTPYKTYpBI M CBOMCTB CTAJIU NTPU YBEJIMYEHUH CKOPOCTH OXJIAXKCHUS U3 ayCTEHUTHOMN 00J1acTH.

16. OCHOBBI TEXHOJOTHH TepMHUYecKoi o0paboTkm cramn. Kraccupukamus BumoB TepmooOpaboTku. Bribop
TEeMITepaTyphl HArpeBa CTAIN IO/ 3aKaJIKYy.

17.Omxur mepBoro (TOMOTCHM3AIMOHHBIN, PEKPUCTAJUIM3ALMOHHBIN, [UIi CHATHA HaNpsDKCHWH) W BTOPOTO
(TIOJTHBIHA, H30TEPMUYECKUH, HENOIHBIH, HI3KUI) poaa.

18. Otmyck cranu. Buasl oTiycka, mponecchl, IPOUCXOAAIINE NTPpH OTIycKe. CTPYKTypa OTIYIIECHHBIX CTaJICH.

19. Tepmomexannveckas o0paboTka, e€ mpuanum. Bugst TMO, TexHOMOTHS.

20. YrnepoaucTeie KOHCTPYKIMOHHBIE CTan! (Ka4yeCTBEHHbIE 1 OOBIKHOBEHHOT'O KauecTBa). VX cocTraB, Ha3HauCHHE.
ABTOMaTHBIE CTaJH.

21. BEICOKOIIPOYHBIE MAPTEHCUTOCTAPEIOIINE KOHCTPYKIIMOHHBIE CTAJIH.

22, 11apuKONOAUIMITHUKOBBIE CTAJIH.

23. KaponpoyHble KOHCTPYKIMOHHBIE CTalX U cruiaBbl. OCHOBHBIE TpeOoBaHus K HUM. OCHOBBI BHIOOpa cocTaBa U
CTPYKTYPBI 3THX CIIJIABOB.

24. VlHcTpyMeHTaNbHblE CTall, WX Kilaccupukanus. TemnocToiikue, He 00Jajarone TeIUIOCTOHKOCTBIO.
BricTpopexymas craib, CTpyKTypa, MApKHUPOBKA.

25.Yyryn. benslit u ceprlit uyryH. BrusHue yriepona u KpeMHHS Ha CTPYKTYpY UyryHa. Biusaue ¢popmsl rpadura
Ha CBOMCTBa 4yyryHa. MapKnpoBKa CepbIX UyTyHOB.

26.Tutan u ero crulaBbl. BiusiHuMe JeTHpYIOIIMX 3JIEMEHTOB Ha IpeBpamieHusa. Kiaccupukanus cCiiaBoB M HX
Ha3HaueHHe. Tepmuueckas 06pab0TKa THTAHOBBIX CIUIABOB.

27.JIutelinple aJIOMHHHEBBIC CIUIABBI, KX KilacCH(UKAIUS, CBOWCTBA, MapKUPOBKa. MoauduiupoBaHie
AITIOMHUHHUEBBIX CIUIABOB.

28.1I1HK U €ro CIIIaBbI.

29. [TnacTmacchl: TEPMOILIACTHYHBIE U TEPMOPEAKTHBHBIE. ['a30HAIOIIHEHHbIE.

30. Pe3una, ke, repMETHKH.

31. ITormumopdHBIe MOANDUKAIINH YTIIepoa U HUTpHIa Oopa.

Bonpocs! 1J1s1 NpoBepKU YMeHU U HABBIKOB:

1. Ha3naubTe pexuM TepMHYECKOH 00pabOTKM peccop M3 cTaM 65 M NpUBEIuUTE €ro 0OOCHOBaHUE.

OmummuTre CyIIHOCTh TNPOHUCXOISAIINX NpPEeBpalleHuH, MHUKPOCTPYKTYpy ¥ CBOWCTBa CTajad IOCIE

TEepMUUYECKOH 00pabOTKH.

2. JInst M3roTOBJIEHUS IUITUT BBICOKOTO Kijlacca TOYHOCTH BhIOpaHa cranb 12X1. Ompegenure cocTtaB u

TPyNIly CTajdd MO Ha3HaueHHio. Ha3zHaupTe M OOOCHYHTE PEXHMM TEepMHYECKOil 00pabOTKH, OOBICHUB

BIIMSTHHE JISTUPOBAHUS Ha IIPEBPAIICHUS IIPH TEPMUUECKON 00paboTke qaHHOU cTannu. OMUIINTE CTPYKTYPY

U CBOMCTBA CTaJId MOCIIEe TEPMHUISCKON 00pabOTKH.

3. Ins W3rOTOBJIEHHS NeTaieii, paboTaommx B OKHUcIHTENsHONH atmocdepe mpu 800°C, BriOpana craib

12X18HI9T. Ykaxure coctaB, 0OOCHYHTEe BBIOOp CTalM ISl JAHHBIX YCIIOBHH PabOTHI M OOBSICHHUTE, IS

Yero BBOAUTCS XPOM B 3Ty CTallb.

4. Jlns W3rOTOBJICHMs AeTajedl IBHUrateiied BHyTpeHHero cropanusi BeiOpaH cruiaB AKS. Pacmmdpyiite

COCTaB, YK&)KHTE CIOCOO HW3TrOTOBJICHHUS JeTajled W3 AaHHOTO CIJIaBa M IPUBEAUTE XapaKTEPUCTHUKH

MEXaHHYECKUX CBOMCTB CIIaBa IIPH MOBBIIICHHBIX TEMIIEpATypax.

5. OnunmTe HEOpraHU4YeCcKHe MaTepuasbl, IPUMEHsIEMble B MAIIMHOCTPOCHUH (CTEKJIO, KBapIl, MEHOCTEKJIO

No




U CTEKJI0AMAJIN).

6. HaznaupTe TeMIiepaTypy 3aKajIk{, OXJIAKIAIONIYIO CpeNy U TEMIIEpaTypy OTITyCKa INIaJIKUX M Pe3bOOBBIX
KanuOpoB m3 cramu Y12A. OnummTe CYIIHOCTH MPOUCXOMAIINX NPEBpPAIICHUN, MHUKPOCTPYKTYpPY H
TBEPAOCTH HHCTPYMEHTA IIOCIIe TEPMHUUIECKOH 00pabOTKH.

7. B pesynbpTaTe TEpMHUUECKOM OOpaOOTKHM NPY>XHUHBI [OJDKHBI MOJYYHUTHh BBICOKYIO YIPYrocTh. Jis
M3TOTOBJICHHS UX BbIOpaHa ctanb 63C2A. YKaxuTe cocTaB, Ha3HaUYbTE U OOOCHYITE PEKUM TEPMUUECKOU
00paboTku. ONHUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTaJIU IIOCIIE TEPMUUECKONW 00padOTKH.

8. OOBsicHUTE TPUPOIY >KAPONPOYHOCTH CIUIABOB Ha HHUKEJIEBOH OCHOBE B CBSI3M C HMX COCTaBOM,
TepMHUYECKOil 00paboTKOW M ToJiydaeMOH cTpyKTypoi. IIpuBenuTe nmpuMepsl 3THX CILUIABOB U YKaXKHTE
00Jy1acTh MPUMEHEHUS.

9. B kawecTBe Marepuasia JUIsi OTBETCTBEHHBIX IOJIIUITHUKOB CKOJbXeHHs BbIOpaH crutaB bp.C 30.
YKakKUTe COCTaB M OIpeAeIuTe TPYyIIly CIUlaBa IO Ha3HaueHWto. ONUIINTE, OCHOBHBIE CBOHCTBa M
TpeOOBaHUsI, IPEIbSBISIEMbIE K CIJIABaM 3TOW IPYIIIIHL.

10. CocraB, kmaccudpukanms, (U3UKO-MEXaHWUECKHE CBOIMCTBA M 00JacTh TPUMEHCHHS pPE3WHBI B
MaIInHOCTPOCHUH.

11. JIast m3roTOBIIEHUS METINKOB BeIOpaHa ctaib Y 10. Ha3sHaupTe peskuM TepMHudIecKoit 00padOTKH, IPUBEIUTE €r0
000CHOBaHNE U YKa)KUTE CTPYKTYPY U CBOMCTBA METYHKOB B TOTOBOM BHIIC.

12. B pesynaprare TepMHUECKOH OOpPaOOTKM UEPBAKH MJOJDKHBI IIOXYYHTH TBEPABI H3HOCOYCTOMYMBHII
TIOBEPXHOCTHBIN CJI0H IpH BsI3KOU cepaneBuHe. it ux n3roToBieHUs BeiOpana ctanb 20XIP. Ykaxure coctaB u
TpyINIly CTaiM IO Ha3HaueHWro. Ha3zHaubTe M OOOCHYHTE PEXUM TEPMHYECKOH 00padOTKM, OOBSCHHB BIHMSHUE
JICTUPOBAaHUS HAa TPEBpAICHHUS, MPOUCXOJAIINAE IPH TEPMUUCCKOW 00paboTke JaHHON cranu. OmUImITe
MHKPOCTPYKTYpPY U CBOMCTBA CTAJIM MOCJIE TEPMHUYECKON 00pabOTKH.

13. Jlnst ameMeHTOB conpoTHBIIeHNMs BbIOpaH ciuias konenb MHMu 43-0,5. Pacummgpyiite coctaB u ykaxuTe, K Kakoi
TpyIIe OTHOCUTCA AAHHBIA CIUIaB IO Ha3zHaueHUro. ONUIINTE CTPYKTYpY U 2JIEKTPOTEXHUYECKHE XapaKTePUCTHKU
3TOTO CIIIaBa.

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

15. XKapomnpounsle kepamuueckre MaTtepransl. CocTaB, CBOMCTBA U yCIOBHS IPUMEHEHHUS B MAIITHOCTPOCHHUH.

16. BoiGepute yriepoancTyio CTanb IJIsi M3TOTOBIEHHS MENKHX METYHMKOB, Iutamiek u cBépn. HasHadupTe pexum
TepMUIecKol 00pabOTKM, ONHIIUTE CYIIHOCTH IPOMCXOAIINX MIPEBPAIICHNH, CTPYKTYPY U CBOHCTBAa HHCTPYMEHTA.

17. B pe3ynbTate TEPMUYECKOI 0OPaOOTKH MOIYOCH JO/DKHBI MOTYYHTh 10 BCEMY CEUCHHIO MOBBINICHHYIO IPOYHOCTh
(rB€pmocts HRC 28...35). /lns ux usrotosieHus BoiOpana craib 40XHMA. Ykakure cOCTaB U ONpEIeInuTe TPYIILy
CTaJIM 110 Ha3Ha4YeHHI0. Ha3zHaubTe 1 000CHYITE PeXKUM TEPMUUECKON 00pabOTKH, OOBSICHUB BIHMSHUE JICTHPOBAHUS HA
NpEBpaIleHNs], TPOUCXOAIINE MPU TePMUUECKONH 00paboTKe NaHHOW cranu. ONHIINTE MUKPOCTPYKTYPY M CBOMCTBA
M3JIeNUi NOCIIe TEPMHUYECKOH 00pabOTKH.

18. Jlnst u3rorosieHuns kauOpoB BeiOpana crainb 9X18. Ykakute cocTaB v ONpeenuTe rPyIny CTallk 0 Ha3HAUYSHHIO.
Hasnaubre pekuMm TepMHUecKoil 00pabOTKH, TalTe ero OOOCHOBAHME M YKa)XKHUTE MHKPOCTPYKTYpY WM CBOMCTBa
KaJIHOPOB IOCIIe TEPMHUIECKOH 00padoTk. OOBSICHNTE Ha3HAUSHHE XPOMa B JAHHOM CTaJIH.

19. [ns1 m3roTOBIICHAST HEKOTOPBIX AeTajell camosera BEIOpaH cruiaB AJI2. [TpuBenuTe XUMAYIECKHIA COCTAB M YKaXKHUTE
C1oco0 M3roTOBJIEHMS JeTajiell U3 AaHHOTOo cruiaBa. ONUIIMTE METOJIbI MOBBIIICHHS MEXaHMYECKHX CBOWCTB CIUIaBa U
CYIITHOCTb 3TOTO SIBJICHHSI.

20. JlocTOMHCTBA M HEJOCTATKU IIacTMacc. [IpuMeHenure miacTmace JUIs ITaMIIOBOi OCHACTKH.

Ilepeuenb padoT, BbINOJIHSIEMbIX B Ipolecce H3YYeHHs JMCHUILIMHBI (MoayJs, npakTuku, HUP)

[TpakTHyeckue u 1aboparopHble pabOThl, yKa3aHHbIE B pasjele 4.
Kontpompnas paborta Ne 1.

Kontpompnas pabota Ne 2.

JlomarnrHee 3agaHue.

OueHoYHbIe MaTepHaJIbl (OIIEHOYHBIE CPEIACTBA), HCMOJb3YeMbIe LISl IK3aMeHa

Bonpocs! 111 NpoBepKU 3HAHUIM:

1. OcHOBHBIC NMPU3HAKH KPUCTAITMYECKOTO COCTOSHUS BemiecTBa. OCHOBHBIE THITBI KPHUCTAJUIMYECKUX PEUIETOK.
ITapaMeTpsl, IOTHOCTB, KOOPAUHAILIMOHHOE YUCIO PEMETKH. AHH30TPOINHS CBOUCTB.

2. TlepBuuHas KpHCTaNIM3alUsl METALIOB. TepMOJMHAMHYECKHE OCHOBBI KPUCTALIM3ALUH W IOJUMOP(HBIX

npeBpameHnid. Kpuctammmsanns MeTauioB W3 JKHAKOCTH. 3apOKACHHE KPUCTAJUIOB B KUAKOCTH. CTeneHb

MePEOXJIAXKICHIS 1 €€ BIMSHAE HAa KPHCTAIIIH3AIHIO.

HennputHas kpuctamum3anus. CTpoeHHe MeTaUTHIeCKOro CIUTKa. [IpuanHBl 00pa30BaHMs 30H CIIUTKOB.

4. Kpuctannuszaius cruiaBoB. Jlmarpamma COCTOSIHHSI IBOWHBIX cHcTeM, WX moctpoenue. [Ipasuio daz. I[IpaBumno
0oTpe3koB. VX IpuMeHeHNe IpY aHaau3€ NPEeBpaIlCHU B JBOMHBIX CUCTEMAX.

5. Cucrema ¢ OrpaHHYeHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSHUM C 00pa30BaHMEM IBTEKTHUKH W NEPETEKTHKH.
AHanu3 3THX CHCTEM C MOMOIIBIO KPUBBIX oXJaxaeHus. [IpaBuio (a3 u mpaBuiIo OTPE3KOB. DBTEKTHUYECKAs U
NEepeTeKTUYECKAs PEaKIHH.

6. OOmmit xapakTep CBSI3e€H MeXIy JuarpaMMaMH COCTOSIHUS (CTPYKTYpOiH) M CBOWCTBAMH JBOWMHBIX CILIABOB
(npaBmio KypHakoga).
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7. Jlmarpamma COCTOSIHUSI CUCTEMBI eJle30-yriaepoa. [leperekrnueckas, SBTEKTHUECKasi U OBTCKTOUIHAS PEaKLIUs
B CHCTEME.

8. Teépnpie ¢pa3sl B cucteme Fe-FesC. Mx cTpykrypa u cBoiicTBa

9. TlpespameHus B YyryHax JO3BTEKTHIECKUX, IBTCKTHIECKUX U 3a3BTCKTHICCKUX.

10. Brustaue yriiepoaa U MOCTOSHHBIX IIpUMecel Ha CBOWMCTBA CTaleH.

11. Yopyrast u mnactudeckas aedopmanusi, IpudIuHbBl €€ BOSHMKHOBEHMs. Dusmdeckas NMPHPOAA IIACTHIESCKON
nepopmanuu. J[BOHHIKOBaHHUE.

12. BiusiHue TeMriepaTypbl HarpeBa Ha BEJMYMHY 3epHa. MHTepBayibl HarpeBa 3aroToBOK (cTajbHbIX) mog OM/I.
IIeperpes. Ilepexor.

13. 3oTepmMudeckuii pacmajg TNepeoxJaKAEHHOTO ayCTeHHWTa. YCTOMYMBOCTh ayCTEHHTa. BiunsHHME CTeneHu
nepeoxiaxeHus Ha pacnaja. «Cy» oOpa3Has AuarpamMma H30TepMHYECKOTO TIPEBPaICHHs ayCTCHHTA.

14. M3oTepmMuyeckoe NpeBpalleHne ayCTeHUTa JO3BTEKTOMIHBIX M 3a3TEKTOUAHBIX cTajel. BimusHue yrnepona Ha
YCTOHUUBOCTh ayCTeHUTa (MapTEHCUTHBIE TOUKH).

15. IlpeBpamieHne ayCTeHUTA IIPH HETIPEPHIBHOM OXJIaXKACHUH. KpuTrnieckast CKOpOCTh 3aKaJIKH.

16. [IpeBpamenre mpu OTITyCKE 3aKaIEHHOW cTaimd. BimsHEe TemmepaTypbl OTIycKa Ha CTPYKTYypy W CBOWCTBa
3aKkan€éHHOM cTamy. OTIyCKHAs XPYNKOCTb.

17.3akamouynple cpempl. 3akanmuBaeMOCUTh. IIpokanmnBaemMocTh. BimsHHEe nermpyromux 3JI€MEHTOB Ha
MPOKAJINBAEMOCTb.

18. Hopmanm3armst. 3akanka, e€ BUIBL, 3aIIATa OT OKACICHUS.

19. Xumuko-TepMuueckas oOpaboTka cramu. llemeHTanus, a3oTupoBaHue, HHUTpoleMmeHTalms. Juddy3unonHoe
HACBHIIIEHUE PAa3INYHBIMU MeTalIaMHU.

20.Krnaccudukanms crand 10 TNPOU3BOACTBY, HA3HAYEHUIO, CTPYKType. MapKHpoBKa KOHCTPYKIIMOHHBIX
YTIEPOJUCTBIX U JETHPOBAHHBIX CTaJCH.

21. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE CTAJIH. MaIIMHOCTPOUTENILHBIE IEMEHTUPYEMBIE U YITy4llIaeMbIe CTaJIH.

22. KOHCTPYKIIMOHHBIE CTAJIN JUI OTJIMBOK, X MAapKUPOBKa, CBOICTBA.

23. MI3HOCOCTOMKHE HEPKABEIOIINE KOHCTPYKIIMOHHBIE CTAJIH.

24. CrunaBbl Ha OCHOBE HUKEIS M KOOAIbTa, MX CTpyKTypa. OCHOBa TepMHUYECKOH 00pabOTKM 3THX CIUIaBOB.

25.lltamnoBele ctasnn 11 AeOpMHUPOBaHMSA B XOJOZHOM W TOpSiYEM COCTOSHHAX. MeTalutoKkepaMUIecKue
TBEP/IBIE CILIABBI.

26. KoBkuii 4yryH, cocTaB, MapKUPOBKa. BHUIBI OT)KHTa OTIMBOK M3 KOBKOTO UyryHa. Bricokompounslii uyryH. Ero
MapKHPOBKa.

27. AmomuHUi.  AJroMuHHMEBBIe cIuiaBbl.  JleopMupyemble  alllOMMHUEBBIE CIUIaBbl. VICKyCCTBEHHOE H
€CTECTBCHHOE CTapeHHE aTIOMUHUEBBIX CIUIABOB.

28. Menp. CrnaBbl Ha MeHOM OocHOBe. JIaTyHH, MX MapKUpOBKa, CBOiicTBa. BpOH3bI, MX MapKUPOBKa, CBOMCTBA.

29. IMonumepsl. [Tonumepuszanus u nonukonaeHcaus. CTpoeHue, CBOWCTBA, IPUMEHEHHE.

30. DiacTomepsl.

31. Oprannueckue u Heopranumdeckue crékina. Cutamisl. Metaummiyeckue CTEKa.

MeToaMKa OLIEHKH Pe3yJIbTATOB 00y4UeHHs M0 JUCHHILINHE (MoayJ10, npakTuke, HUP)

. TpeboBaHus K OLICHWBAHUIO B COOTBETCTBUM C Y4eOHBIM IJIAHOM: 3K3aMeH B 5-M cemecTpe.
. CucrteMa OICHHWBAHUSI, MCIIONB3yeMasl MPEToIaBaTeNIeM IS TEKYIIeH ONEHKH yCIEBACeMOCTH - OaTbHO-
peUTHUHrOBas:

- MOCelleHHe 3aHATHI ¢ aAucKyccueil mo temam 3ansitus — 0,5 Oanna 3a 1 3ansitue (Bcero 36 3aHATHIA), UTOTO He
6oitee 18 6amos;

- BBINIOJIHEHHUE J1abopaTopHBIX paboT — o 3 O6asia 3a 1 padoty (Bcero 8 paboT), uroro He Oosiee 24 6aUIoB,;

- BBINIOJIHEHHUE MTPAKTHYIECKUX paboT — 1o 3 Oasia 3a 1 padoty (Bcero 8 padboT), uroro He Oosiee 24 6aIOB;

- BBINIOJIHEHUE KOHTPOJIBHBIX paboT — 1o 6 6aymuios 3a 1 paboTy (Bcero 2 paboTsl), utToro He 6osiee 12 6amos;

- BBITIOJTHEHHE TOMAIIHETO 3a1aHus — 6 6amios.

. Cucrema noyTydeHus! JOMOTHUTEIbHBIX OaJlIOB:

- OJrOTOBKA MyOJIMKALMK Ha KOH(EPEHIIMIO B paMKax Marepualia n3y4aeMoro Kypca ¢ O4HbIM BBICTyIJIeHHEM — 16
6a/uioB, 63 BHICTYILUICHHUS — 8 0aJITOB.

HUTOT'O ue 6osee 100 6anioB B cemectpe.

o VYciaoBue nonyueHus 3K3aMeHa 1o TUCIUTLIHHE

Ot1leHKa «OTIMYHO» BBICTABISIETCS CTYJCHTY, BBIOJHUBIIEMY B YCTAHOBJIEHHBIE CPOKM HEOOXOIMMBIN
00beM 1abOPaTOPHBIX, MPAKTHIECKUX M KOHTPOJBHBIX paboT, 3allUTHBIIEMY UX M YCBOUBIIEMY MPOTPAMMY IO
pe3ysbTaTam 3K3aMeHa He MeHee 4eM Ha 90%.

OHeHKa «XOpPOIIO» BBICTABIACTCA CTYJACHTY, BBIIIOJHUBHIEMY B YCTAHOBJICHHBIEC CPOKH HeO6XOIIPIMBIﬁ
00BeM JTa0OPAaTOPHBIX, MPAKTUYECKUX W KOHTPOIBHBIX PadOT, 3alIUTHUBIIEMY WX W YCBOHMBIIEMY IPOrpamMMy IO
pe3ynbTatam 3K3aMeHa He MeHee 4yeM Ha 70%.

OHeHKa «YIOOBJIETBOPUTEIBLHO» BBICTABJIACTCA CTYIACHTY, BBIIIOJIHUBIIEMY B YCTAHOBJICHHBIC CPOKH
HEOOXOMMBIN 00BheM JTa0OPATOPHBIX, NMPAKTHYECKNX M KOHTPOJIBHBIX Pa0OT, 3aIIMTHBIIEMY UX U yCBOUBIIEMY
IporpamMMy Mo pe3ybTaTaM 3K3aMeHa He MeHee yeM Ha 50%.

OlleHKa «HEY/IOBIICTBOPUTEIBHO» BBICTABJISIETCS CTYJCHTY, BBIIOJHUBIIEMY B YCTAHOBJIEHHBIE CPOKH




HEOOXOMUMBIH 00beM JTA0OPATOPHBIX, MPAKTUYCCKUX M KOHTPOJBHBIX pabOT, 3alIUTUBIIEMY HX ¥ YCBOHBIICMY
MpoTpaMMy I0 pe3yJIbTaTaM dK3aMeHa MeHee dyeM Ha 50%.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJINHBI
MOAYJIA, IPAKTUKH, HUP)

6.1. PexomeHnayemasi sureparypa

6.1.1 OcHoBHas JuTEepaTypa

O0o03HaYeH ABTOpBI, 3ariaBue bubaunorexka H3nareanser
ue COCTaBHTE BO, I'0J
JIH
Kpachosipek:
Cubmnpckuit
Macanckuii | MarepuanoBeaeH (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:
MartepuanoBeqeH Jloroc, 2006.
PrxencKas He: yuebHHUK s ng?:epcheTc_Icaﬂ oubnuoreka ONLINE —424 c. : mn.,
12 http://biblioclub.ru/index.php?page=book&id=899 tabu., cxem.
C.B. BY30B 4-¢€ u31.,
nepepald. u gon 43 ISBN 5
’ ’ 98704-149-
X.
6.1.2 JlonoJHuTEeNbHAS TUTEpaTypa
Oo603Ha4eH ABTOpBI, 3arnaBue bubauoreka HUzpareanct
ue COCTaBHTE BO, IO/
JIH
bonpapenk Mocksa:
oll, BUHOM.
KabanoBa OcHOBAI JlaGopatopust
T.A., Yuusepcurerckas oudanoreka ONLINE 3HaHUi,
J3 Pribainko Ma?epHaHOBelzleH http://biblioclub.ru/index.php?page=book&id= | 2015.-763
B.B.moy | M YicOmmic2-e 272931 .,
pen. I'.T. e TabJI., CXeM.
Bonnmapenk ISBN 978-5-
0 9963-2377-7.
6.1.3 MeTtoanueckue MaTepuaJbl
O603HaueH ABTODBI, 3arnaBue bubanoreka W3natenbcTB
ue COCTaBUTEN 0, TOT
u
MarepuanoBeaeH
HUC U TCXHOJIOTUA
KOHCTPYKLIAOHHBI Crapwiii
Vpasosa X g;;ig?;f;:s' http://irbis3.sf-misis.ru/storage/Meramnypruu | Ockon: CTU
M1 1 MeTalioBeneHus/Ypaszona - 91.J13 mist HUTY
JLO. JKEJIE30-yTIIEPO/I.
VueGHoe TETUI0HEePreTHKOB. pdf MUCuC,
2014. - 43 c.
mocoOwne K BHIII.
JIOMaIITHEeTO0
3aJJaHusl.
MartepuanoseeH Crapsiii
W€ U TeXHOJIOTHUS http://irbis3.sf-misis.ru/storage/Metamnyprun | Ockon: CTU
M2 Ypasosa KOHCTPYKLIMOHHBI 1 MeTaJuIoBeieH!s/ Y pa3oBa - JJI. IpaKTuKa HUTY
JL.O.
X MaTepHUalloB. JUIS TeT109HepreTuKoB.pdf MUCuC,
YuebHOE 2014. - 59 c.
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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
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http://irbis3.sf-misis.ru/storage/Металлургии%20и%20металловедения/Уразова%20-%20Эл.%20практика%20для%20теплоэнергетиков.pdf
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nocooue st
MIPAKTHIECKUX
3aHATHIA.

MarepuanoseneH
W€ U TEXHOJOTHUS
KOHCTpYKIMOHHEI | http://irbis3.sf-misis.ru/storage/Merammypruu
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3aHATHIL.
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Ockon: CTU
HUTY
MUCuC,
2014. - 84 c.
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6.2. IlepeueHb pecypcoB HHGPOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTu « MHTEepHET»

T'OCT 5639-82 — Cramm m cmaBel. MeToApl BBISBICHHS M OIPEACICHHS BEIWYHWHBI 3EpHA.

21 (http://docs.cntd.ru/document/1200005473)

I'OCT 1778-70 — Crans. Mertammorpadguieckue METOIBI OIpPEOEIICHUS] HEMETaUTHIeCKUX

22 sxirouenuit. (http://docs.cntd.ru/document/1200005709)

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

54 I'OCT 3443-87 OtrnuBKM W3 4YyryHa C pa3nuuHOil (opmoii rpadura. MeToabl omnpenereHus
crpykrypsl. (http://docs.cntd.ru/document/1200011563)

6.3. IlepevyeHb NPOrpaMMHOro odecneveHust

II1 Office Professional Plus 2016 RUS OLP NL Acdmc

112 I10 Windows Professional 10 SNGL Upgrd OLP NL Acdmc

6.4. Hepeqem, HHq)OpMaIIHOHH])IX CIIPpaBOYHbLIX CUCTEM U HpO(l)eCCHOHaJ'I])H])lX 0a3 JAHHBbIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI
MOAYJA, HPAKTUKH, HUP)

Jlnst ipoBeeHust JIEKIMi uemodb3yeres ayauropus Ne 410.

HcmonbzyemMoe 060pya0BaHHe:

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

7.1

Jns mpoBeneHust JaObOpaTOpHBIX M TMPAKTHUECKUX pPAOOT HCIHOJIB3YEeTCS CHEHUATH3UPOBAHHAS
aymutopus Ne 420 «JlabopaTopusi KOHCTPYKIIMOHHBIX MaTe€pHaioB U MaTEPHAIIOBEICHUS.
Hcnons3yemoe ob6opynoBaHue:

1. Meramnorpaduueckuii otpe3noi ctanok SQ-80 — 1 miT.

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

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

4. Meramutorpaduyeckuii Mukpockorn Meram PB-21-2M — 1 wir.;

5. Meramorpadudaeckuiit Mukpockon MUM-6 — 1 .

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

7. Craunonapusiil TBepaomep no Poxsemny METOJIAB 101 — 1 mr.;

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

9. Craunonapuslil TBepaomep no Bukkepcy METOJIAB 451 — 1 .

8. METOAUMYECKHUE YKA3ZAHUSA JJIA OBYYAIOIIUXCA 11O U3YYEHUIO JTUCHUTIJINHBI

Jlexnu IPOBOAATCS. B TPaTUIIMOHHON (OpMe M CTPOATCS IO CIEAYIOMICH cXeMe: JICKIHS IPEroaaBaTells,
3aTeM OTBETHI IPEMoJaBaTeNsi Ha BOIMPOCHI CTYICHTOB W OOCYXIEHHE MPOCITYNIAHHOTO MaTepuana. AKTHBHOE
y4acThe CTYJEHTOB B OOCYXJICHHU H3YyYEHHOTO MaTepuaia SBISIETCS OJHUM U3 DJEMEHTOB HMX PEUTHHTOBON
OILICHKH.

Ha npakTtuueckux 3aHATHSIX U JA0OpPaTOpHBIX paboTax CTYACHTH ydarcs paboTaTh C HCHBITATEIbLHBIMH
MalllMiHAMH W TEXHOJIOTHYECKAM OO0OPYIOBAaHHEM, CAMOCTOSTEIHHO BBITIOJHATH 3aJaHUS C (HOPMYIHPOBAHHEM
MPOMEXYTOUYHBIX W  OOMIMX BBIBOJOB, Tpaduueckd TPEICTaBIITh M  aHATM3UPOBATH  3aBUCHMOCTH
METAJJIOBEIYECKUX W TEXHOJOTMYECKHX IOKazareseil, KPUTHYECKH OLEHUBATh IIOJYUYEHHbIE pe3yJbTaTbl H
(hopMyIHPOBATH PEKOMEHIAINH 110 HX YIIYYIICHUIO.

IIpu paccMoTpeHHH HOBOTO pa3zzesia IUCUUIUIMHBI IPOBOJUTCS KPATKUN ONPOC CTYJAEHTOB MO Mpeablyien
TeMe, B3aUMOCBSI3aHHOM C HOBOM TEMOI.

Jist mydmiero yCBOSHHs MaTepHaia MPUBOAITCS MPAKTHYSCKUE IPHUMEPHI i3 00JIaCTH MaTEePHAIOBEICHHUS.

[To mucuuIuIMHE MperyCcMOTPEHA MPOMEKYTOUHAs aTTecTalys B opMme 3auera B 8 cemectpe.

KoHTponr kauecTBa OCBOCHHS NUCIUIUIMHBI BKIIOYaeT B ce0s TEKYIIMA KOHTPOJb YCIEBAEMOCTH U
MIPOMEXYTOUHYIO ATTECTAIIUIO0 00YJIArOIIHUXCSI.
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Tekymmii KOHTPOJb  YCIIEBAEMOCTH OOCCICYMBACT OIICHUBAHHE XOJa OCBOCHHS JHMCIUILTUHEI,
MPOMEXYTOUHAsI aTTECTAlUS OOYJArOMIMXCS — OIEHWBAaHWE NPOMEKYTOUYHBIX W OKOHUYATENIHHBIX PE3yJIbTaTOB
o0y4ueHHs 1Mo TUCHHIUIHHE. TeKyIuii KOHTPOIJIb yCIIEBAaeMOCTH BKIFOYAET B ceOs 3aJaHus AJI CAMOCTOSTEIHLHOTO
BBITIOJTHEHHS U KOHTPOJIEHBIE MEPOTIPHUSTHS IO MX IIPOBEPKE.
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