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AT
TIporpamMmy COCTaBHII: / PP L

Pomanenko JImutpuii HukojaeBnd, JOICHT, K. T.H.
AonxcHocms, yy.cm., y4.38 ®UO nonHocmero /énuct:

Pabouast mporpamMma AUCITUITITIHEL
MarepuajioBeICHUE

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSITEIPHO yCTaHABIMBACMBIN 00pa30BaTeIbHBIN CTaHAAPT BBICHIETO 00pa3oBaHHS — YPOBEHB
crieranuTeTa (peepaibHOTO TOCYJApCTBEHHOIO aBTOHOMHOTO —O0pa30BAaTENLHOTO  YUPEHICHUS
BbIcero oOpa3oBaHus «HannoHANBHBIA  WCCIIENOBATENHCKHN  TEXHOJOTHYECKUH  yYHHUBEPCHUTET
«MHUCuC» o cienmansaocts 21.05.04 Toproe neno (mpukas ot «02» ampens 2021 . Ne 119 0.8.)

Buinyck 5:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro tuaHa 2024 roxa Habopa:
21.05.04 TopHOoe nemo, DIEKTPOTEXHWYECKHE CHCTEMBI, MAIIWHBI W OOOPYINOBaHHE TOPHBIX IPEATPHUITHH,
yrBepxkaeHHOro YueHsM coBeToM [ HUTY «MUCHUC) 28.06.2024 1., mpoTokon Ne 6.

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHuu Kadeapsl

TOPHOr'o acjaa
HaumeHosanue Kageopol

IIporokomn ot «13» mtons 2024 r. Ne 13.

3aB. kadenpoit I'J] A.A. KazaHues
noonuce HU.0. ©amunus

«13» nrons 2024 r.

PyxoBoautens OITOIT BO

3as. kadpeapoii I'J], K.T.H., IOLIEHT A.A. Kazaniies

noonucs H.0. Damunua



1. HEJIX OCBOEHUSA

Heap IUCHMIUIMHBI — W3Y4YE€HHE W TOHMMaHME OCHOB TEOPHMHM CIUIABOB, IIACTHYECKOW nedopmanuu u
KPHUCTAJUTU3aLuY, 3aKOHOMEPHOCTeH (POPMHPOBAHMS MHUKPOCTPYKTYPBI YIJIEPOIUCTHIX M JIETHPOBAHHBIX CTaJIeH,
I[BETHBIX METAUVIOB U CIUIaBOB, MO3BOJIIIONIUX CO3/aBaThb MaTepualbl C 3aJaHHBIM KOMILJIEKCOM CBOIMCTB,
3aKOHOMEPHOCTEH (OPMHUPOBAHUS CTPYKTYPbl HEMETANIMUYECKHX MAaTepuasioB, MX TEXHOJIOTMYECKUX CBOMCTB,
CIOCOOO0B MOTYYEHHS ¥ IPUMECHECHHS.

3amaun QUCHUTIJIHHBI

1. PackpsITh (pM3NUECKYIO CYIIHOCTD SIBIICHUH, MPOUCXOIIIINX B MaTepHalax P BO3ACHCTBUHN HA HUX Pa3IMIHBIX
(hakTOpPOB M BIMSHUE UX HA CBOIICTBA MaTEpUAJIOB.

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

3. M3y4nuTh TEOPUIO M MPAKTHUKY TEPMUYECKOH, XUMUKO-TEPMHYECKOW 0OpabOTKH M Jp. CIIOCOOOB YHMPOYHEHUS
MarepuanoB, 00ECIeunBarONINX BBICOKYIO HaJI&KHOCTh M JIOJITOBEYHOCTh JAETalied MalluH, WHCTPYMEHTa |
KOHCTPYKLIHH.

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

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOU TPOT'PAMMBI

Yacts OIIOITI BO | OOs3arenbHast

TpeboBaHMs K IpeaBaApUTEFHON TIOATOTOBKE 00YJAOIITIXCS —

21 MPEeIECTBYIOMNE AUCIUIIINHGI (MOTyIH), npakTuku u HUP
2.1.1 | duszuka
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 OJYYEHUIO MPOPECCHOHABHBIX YMEHUH U HAaBBIKOB - 1

299 3amuTa BBITYCKHOM KBaTH()UKAIIMOHHOW pabOoThI, BKIIIOYAs! MOJTOTOBKY K MPOLEAYPE 3alUThI 1
o MPOLEAYPY 3alTUTHI

3. AHAUKATOPHI ®OPMHUPOBAHW S KOMITETEHIIH,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

OIIK-16: ciocobeH y4acTBOBaTh B HCCIIEIOBAHHAX 00BEKTOB MPO(ECCHOHANBHOMN NESITENFHOCTH M UX CTPYKTYPHBIX
3JIEMEHTOB

3-1 OCHOBHBIEC TPYIIIBI M KJIACCHI COBPEMEHHBIX MAaTEpPHAJIOB, MX CBOMCTBA M OONACTH NPHUMEHEHHUS,
3HaTh: MIPUHIUIIBI BEIOOpa
3-2 BiusiHME pa3Mepa 3epHa, XMMHUYECKOr0 COCTaBa Ha HKCIUTyaTallMOHHBIE CBOWCTBA CTANIN

V-1 AHAJIM3UPOBATL TIPOLECCHI, MPOUCXOAAIINE TMPHU KPUCTAJUIM3AllUU CIJIABOB HaA HOPUMEPE
HpOCTCﬁmHX AuarpamMm COCTOSTHUSA

Ymets: V-2 aHanmm3upoBaTh MPOIECCHl, MPOUCXONAIIME MpPH KPUCTAUIM3AIMM CIJIAaBOB HA TIpUMeEpe
MeTacTaOMIbHOM JUarpaMMBbl XKeJle30-1[eMEHTHT U CTa0MIbHOMN THarpaMMBl KeJe30 — YIiepoa
Briazets H-1 pemenuem TEOPETHIECKUX M MPAKTHECKHX THIOBBIX 32/1a4 MO MArpaMMe JKeles0-yriepos
HABBIKOM: H-2 meroaukoil mpoBeeHHMS MHUKPO- M MaKpPOCTPYKTYPHOTO aHalIM3a, ONpPEIEeNICHHS TBEPAOCTH U

MHUKPOTBEPJOCTH MeTa/lIa

VYK-1: criocobeH OCYIIECTBIIATh KPUTHYCCKUI aHAIN3 MPOIECCOB, CHCTEM, MPOOJEMHBIX CHTYalldii HA OCHOBE
CHUCTEMHOTO TMOJX0Ja C  HCIOJB30BAaHHEM COOTBETCTBYIOIIMX  AHAJIWTHYCCKUX, BBIYUCIUTEIbHBIX U
JKCIEPUMEHTAILHBIX METOJIOB, BRIPAOATHIBATH CTPATETHUIO JICHCTBHIA

3-1 NpUHIUIBI OCHOBHBIX TEXHOJIOTHYECKHX MPOLECCOB 00paOOTKH YEPHBIX M IIBETHBIX METAJIIOB
3HaTh. 3-2 ycrpoiicTBa M 00OpYHOBAaHHE AJISI OCYLIECTBICHHMS TEXHOJOTMYECKHX IPOLECcCOB 00paboTKM
YEepHBIX U IIBETHBIX METAJJIOB

V-1 o0pabarbiBaTh pe3yiabTaThl HCIBITAHWH W 3KCIEPUMEHTOB II0 OMNpPEAETICHUIO  (H3HKO-
MEXaHWYECKHX CBOMCTB M TEXHOJOTMYECKUX ITOKa3aTelel MaTepHanoB U H3JeITUH

V-2 ucnosp30BaTh pe3ysbTaThl MUKPO- U MakpoOaHaju3a JUIl KOPPEKTUPOBKH IMPOIECCOB 00paboTKH
CTaJH

VYMeTs:

H-1 npuemamm paboTel ¢ 000pyIOBaHHMEM IS HWCHBITAHWH (DU3UKO-MEXaHUYECKHX CBOWCTB
Brnanerp | TeXHOJOTMYECKUX MOKa3aTesel MaTEPHAIOB U U3AEIIUN

HaBbIKOM: | H-2 MeromamMu aHaim3a TEXHOJOTHMYECKHUX TPOIECCOB M WX BIUSHUS Ha KadeCTBO MOJIy4aeMBIX
U3AETINI




4. CTPYKTYPA U COJEP KAHUE

Kon
3aHATHS

HaumeHoBaHuUe pa3iesioB H TeM
/Bup 3ansiTus/

Cemectp

Kou-
BO
4acoB

KomnereHumnu

Jlutepatypa

IIpumeyanune

1

AyauTopHasi padora / JIeKIUU

5

36

11

Tema 1. Beeaenue.
CrpoeHue  MarTepualoB.
3HAUCHUE
«MarepuasnoBeJeHUEY.
MaTepuabl.

3agaun H
JACIMILTAHBI
Merammueckue

OIIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.2

Tema 2. dopmupoBaHHe CTPYKTYPbI
MeTALI0B " CILIABOB npu
KPHCTAIN3ALUH.

Kpucrammmsanust ¥ CTpyKTypa MeETallIoB.
JledeKThl KPHCTAJULIMYECKOTO CTPOCHMSI.
ComnpoTHBIIEHHE HJICATbHON U peabHON
KPHUCTAJUIMYECKON PEIIETKU CABUTY.

OIIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

13

Tema 3. IlnacTuyeckas aepopmManus u
pa3pyuienue.

MexaHunueckue CBOICTBa "
KOHCTPYKTHBHAsi NPOYHOCTb METAJUIOB U
cwiaBoB. Hampspkenue u  aedopmarius.
Bosspar u mnomuronmsamus. CrocoObl
YIPOYHEHUS]  METAJUIOB ¥ CILUIaBOB.
CraHJapTHbIE MEXaHUYECKHE CBOWCTBA.

OIK-16 (3-1-2),
VK-1 (3-1-2)

Jq1-3

1.4

Tema 4. JKeJ1e30 1 ero cijiaBbl.
JluarpamMma COCTOSIHMS JKeJe30-11eMEHTHT.
BiusHne yrmepoma M HOCTOSIHHBIX
npumece Ha cpoiictBa cranmu. Dasbl,
obpasyemble JETUPYIOUIMMU JJI€MEHTaMH
B CIUIaBax xene3a (TBEPABIC DPACTBOPHI,
KapOussl, HHTEPMETaJUIHIBI).
Krnaccudukamus craneit mo CTpykType U
XHMHYeCKOMy cocraBy. CBoiictBa U
Ha3Ha4YEeHHE YyI'YHOB, KIacCHU(UKAIHSL.

OIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

15

Tema 5. Teopus TepMHUYECKOii
00padoTKM cTAJIM.

IIpeBpamenne mnpu HarpeBe Qeppuro-
KapOMIHOH CTPYKTYpbl B  ayCTEHHT.
IIpeBpamenne NIePEOXITKIAEHHOTO
ayCTEHHTA. ITpomexxyTouHOE
npeBpaleHre. MapTeHCHT, ero CTpOeHue
U CBOWCTBA.

OIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.6

Tema 6. TexHosoruss TepMUYECKOIl
00padoTKM CcTAIH.

Omxkur | m Il poma (c ¢asoBoii
TIepeKPHUCTAIUTH3AINEH ). Ha3snauenue
OTXKHTA. Hopmanusanus CTany.
IlosepxHoCcTHAs 3aKaJika.
IIpokanuBaemocts. OTIyCK M CTapeHHE.
Bunel u HazHauenme ormycka. BuumsHue
3aKaJKi U OTIyCKa. Bujsl U Ha3zHaueHue
oTmycka. BimsHue 3akanku u OTIycKa Ha
MEXAHUYECKHE CBOWCTBA CTAJIH.

OIIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.7

Tema 7. XHUMHKO-TepMHUYecKast
00padoTKa cTaju.

Ousnyeckue ocHoBsl XTO. Ha3nauenue u
BUIBI  IEMEHTalUMH.  A30THpOBaHHE.
ITuanupoBanue. CunuiupoBaHue.
Bopuposatue. Jubdysnounas
MeTaJTM3aLus (anutupoBaHue,
XPOMHPOBAHHUE).

OIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.8

Tema 8. TloBepxHOCTHOE
AedopManOHHOE YIIPOUHEeHHe

OIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.9

Tema 9. Mertajuinyeckne MaTepHAJbL.
Vrneponuctsie u JIeTMPOBAHHBIE
KOHCTPYKIIMOHHBIe cTamu. HasnaueHwue,
TO, CBOJCTBA, KJIacCU(UKaIHS.
KOHCTPYKIIMOHHBIE ~ XKApOCTOHKHME M
JKapONpOYHble  CTalM U CIUIABBL
WHCTpyMeHTaNbHbIE CTalH, CIUIaBBI M
Marepuanbl.  CrenpanbHble CTald M
CILIaBBI

OIIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3

1.10

Tema 10. LIBeTHBIE METAJIBI M CILIABBI.
Menp u e€ crutaBbl. TUTaH U €ro CIUIaBbI.
AmoMuHUi W ero crasbl. L{uHK U ero
CILIaBbI

OIK-16 (3-1-2),
VK-1 (3-1-2)

J1-3




Tema 11. Hemerammueckune
matepuaabl. [lomumepsl.  CrpoeHue.
Tlonmumepu3arus, TIOUKOHCHCAIIUSL.
CaoiicTBa.

ITnactmaccsl. TepmorutacTuueckue,

TepPMOpPEaKTUBHBIE, TA30HAIOHEHHBIE.
Onactomepsl. Pesuna, kiien, repMeTuKy.
Créxna. Heopranudeckue. Opranuueckue.

OIK-16 (3-1-2),

L1 Metammueckue. CUTaIIIbL. 4 VK-1 (3-1-2) -3
TonmumopdHbie MoaudUKaLUK yriaepoaa 1
HUTpHIa Oopa.
Komnosumnuonnsre u MIOPOIIKOBBIE
MaTepHaibl. Buabsl  KOMIO3HIIMOHHBIX
MaTepHaloB, KiacCH(UKALMS, CBOKWCTBA,
IPEUMYIIECTBA ¥ HEOCTATKH.
TTopolkoBble MaTepHabl.
AynuropHasi pa6oTa / npaKTH4YecKHe 36
patoThI
OmpezeneHre  CTPOCHHST  MaTEpHAIIOB OIIK-16 (V-1-2; M1-3
1.12 METO/IaMH MaKpOCKOITMUYECKOTO aHajIH3a 2 H-1-2), YK-1 (V- 31-4
(MaxpoaHam3) 1-2; H-1-2)
OIIK-16 (V-1-2; M1-3
1.13 Merozbl onpeeneHus TBepaoCTU 2 H-1-2), YK-1 (V- 31-4
1-2; H-1-2)
Biusnaue XOJIOIHOM IUIACTHYECKOM OTIK-16 (V-1-2;
114 nedopmarn u TeMIepaTypbl 2 H-1-2), VK-1 (V- MI1-3
PCKPHCTAIIN3ALMN ~ HA  CTPYKTYpY M 1.2; H-1-2) D51-4
CBOWCTBA MAJIOYIJICPOJAUCTON CTAIIH
MUKpPOCTPYKTYpHBIIl ~ aHanu3  BOMHBIX OTIK-16 (V-1-2; MI1-3
115 | G 2 | Eryyeles |
116 MPIKpOCpr]ﬁTypa " TBEPIOCTH 2 I?—?—I;)Ti’gll(s’,- MI1-3
OTOXOKEHHOM YIIIEPOJUCTOM CTaIn 1.2, H-1-2) 21-4
117 i/;l;l;([ﬁg:[pyl(TyprIﬁ aHamM3  OesbIX ) I?—E[-I;)Ti/ g 11(3/,_ 1\31 i - f
1-2; H-1-2)
118 i/;l;l;([ﬁg:[pyl(TyprIﬁ aHAIM3  CEpBIX ) I?—E[-I;)Ti/ g 11(3/,_ 1\31 i - f
1-2; H-1-2)
MHEKpPOCTPYKTypa JISTHPOBAHHBIX CTalei 1 OIIK-16 (V-1-2; M1-3
1.19 ux  wiraccudukamus  mo  (pasoBomy 4 H-1-2), YK-1 (V-
D1-4
PaBHOBECHIO 1-2; H-1-2)
120 IIpuroroBnenue MUKpoLutnda u 2 S_E[_Ié;%@g-ll(@_ M1-3
BBISIBJICHIE MUKPOCTPYKTYPHI TPaBIeHHEM 1.2; H-1-2) 21-4
. OIIK-16 (Y-1-2;
121 ﬁzz:;;:re a(hIIECKOTO MHK] o 2 H-1-2), VK-1 (V- I\; } jj
P pockorna 1.2; H-1-2)
192 i(:;;];ecmeﬂﬂmﬁ MeTaorpaduueckuit 2 I?—rll-lg)?if(lz_ll(_s/’- I\él } _— f
1-2; H-1-2)
OIIK-16 (Y-1-2; M1-3
1.23 Ormpesienenye BeTMYMHEI 3€pHA B CTaIN 2 H-1-2), YK-1 (V- 31-4
1-2; H-1-2)
OIIK-16 (Y-1-2; MI1-3
1.24 JledeKTHBIE MUKPOCTPYKTYPEI B TN 2 H-1-2), YK-1 (V-
21-4
1-2; H-1-2)
Omkur u  HOpManmm3aims. M3ydenue OIIK-16 (V-1-2; MI1-3
1.25 MUKPOCTPYKTYPbI ~ YIJIEPOJUCTON  CTanu 2 H-1-2), YK-1 (V-
21-4
10CJIE OTXKUTA M HOPMAJIM3ALHH 1-2; H-1-2)
W3zydenne MHKPOCTPYKTYPBI OIIK-16 (V-1-2; M1-3
1.26 YTIIEPOANCTON CTalM TMOCNe 3aKalKh M 4 H-1-2), YK-1 (V-
D1-4
OTIyCKa 1-2; H-1-2)
M3meHeHnne TBEpAOCTH NpPH CTapEeHUH OMIK-16 (V-1-2; M1-3
1.27 2 H-1-2), YK-1 (V-
TIIOPATIOMHHUS 1.2; H-1-2) D1-4
2 CamMocrosiTeJibHasi padoTa CTy/JAeHTa 45
TeMsl 1711 caMOCTOSATENBHO MTPOPabOTKH:
1. CpaBHHUTENBHBIH aHam3
9KOHOMHYECKOM 3¢ peKTHBHOCTH OTIK-16 (3-1-2;
NPUMEHEHHS Pa3IHIHBIX .
21 KOHCTPYKITHOHHBIX MaTepHaIOB U METO/IOB 20 ¥-1-2; H-1-2), J1-5
. UX YIPOYHEHHUS VR (3-1-2; -
’ 1-2; H-1-2)

2. AsorupoBaHue cTand. MexaHU3M
00pa3oBaHMst ¥ CTPOCHUSI a30THOTO CIIOS.
CaoiicTBa cTanu.




3. XaponpouHble cTaly MEPIUTHOrO,
MapTEHCUTHOTO, MapTEHCUTO-TIEPIUTHOIO
U ayCTCHUTHOTO KJIacca.

4. JluteiiHple cruiaBbl. YTJIEPOAUCTBIE U
JIETUPOBaHHbIE KOHCTPYKI[HOHHbIE
IUTeHHBIE  CIUIaBBL.  BBICOKONMpPOYHBIE
JIUTEHHBIE CIUIABbI.

5. Amomunuii 1 ero cmasbl. TO.

6.  AHTHOPHKIMOHHBIE  CIUIaBBI  Ha
OJIOBSIHUCTOM, CBHHIIOBOM, ITMHKOBOW U
aJIIOMHHUEBOI OCHOBE.

7. Pe3una. Bunsl pesuHbl, CTPOEHHE,
CBOMCTBA, NPUMEHEHHE.

8. Crékuna. Buzpl. TO. IIpumenenue.

9. Kepamuka. Kiaccupuxanus. Bugst
KOHCTPYKI[MOHHOW KEPaMUKH.

10. ITnacTmacchsl. DracToMepsl.
Knaccuduxarms. [Ipumenenne.
292 IToaroroska K KOHTPOJIbHBIM
meponpustusiM  (3x4  yaca) M HX 5 12
BBITIOJTHEHHUE
23 Berinonsenue noManHero 3agaHus 5 13
3 KonTtpoan 5 27

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJ’ll)Hl)Ie BOIIPOCHI VISl TEKYIIET0 KOHTPOJIA YCII€BAEMOCTH

Bonpocs! 1151 NpoBepKU 3HAHUIM:

1. JledeKTsl KPUCTAIUTMYECKOTO CTPOCHUS METALIOB. TodedHble Ne(eKThI-BaKaHCHH U IUCIONNPOBAHHBIE ATOMBI.
Jluneiinsle nedeKThHl: KpacBble U BUHTOBBIE Auciokanui. Kontyp u Bektop broprepca. [lmotHOCTS nucnokanuii.
[ToBepxHOCTHBIE NE()EKTHI: TPAHHUIBI 3€PEH U TPAHHUIBI OJOKOB.

2. Ponb TOTOBBIX MOBEPXHOCTEH B MpOIEcCe KPUCTALIM3ALUH. 3aBUCHMOCTh CKOPOCTH 3apOKACHHUS M CKOPOCTH
pocTa KpUCTAJIOB OT CTENCHH IepeoxyaxaeHus. Bennunna 3epHa. BiausHue xoiauyecTBa IEHTPOB M CKOPOCTH
pocTa KpUCTAJUIOB Ha pa3Mephl 3epHa.

3. Teépabie ¢a3pl METAUIMUECKUX CIUIABOB. TBEpIbIC pacTBOpHI 3aMELICHHS W TBEPJbIC PAaCTBOPHI BHEAPCHUSL.
XuMuyeckue coequHeHus. MexaHU4eCKUue CMECH.

4. JluarpaMMa COCTOSIHHSA C HEOTPaHWYCHHOW PacTBOPUMOCTBIO KOMIIOHEHTOB. AHanu3 €€ ¢ MOMOIIbI0 IpaBuiIa
(a3 u npaBuia otpe3koB. HepaBHOBecHast KpUCTaTU3aLus, ASHAPUTHAS JTUKBalKs. CTPYKTypa CIIJIaBOB.

5. Pacmag TBEpmoro pactBopa mpH oxyiaxAeHHH. CTPyKTypa pa3iHUYHbIX CIIJIABOB B IIPEAENAX ITHX CHCTEM.

Cucrema ¢ yCTOWYHMBBIM M HEYCTOWYMBBIM XUMHIECKUM COCIMHEHNEM.

XKeneso, ero crpykrypa u coiictsa. [Tomumop¢nsie npespamenus. [lomumopdusm xemnesa.

7. AHanu3 mpeBpalleHUH B JOIBTEKTOMIHON, SBTEKTOMIHONW M 3a9BTEKTOMIAHON CTAISAX C NMPUMEHEHHEM IIpaBHIia
(a3, mpaBuIa OTPE3KOB M HAITUCAHHEM PEaKIUiL.

8. MHUKpOCTPYKTYpa >KeNe30-yriepoJUCThIX CIUIABOB B PABHOBECHOM COCTOSIHUM. CTPYKTYpHBIE IPU3HAKU CTallel
U YyTYHOB.

9. Jlmarpamma cocTOsiHHS *keje30-rpadur. Moaudukaus CTpyKTypsl rpadura.

10. BiusiHue JIETMPYIOIIMX DJIEMEHTOB Ha MNOJMMOPQHBIE IpeBpailieHus jxene3a. OCHOBHbIE MYTH BIWSHHUS
JIETUPYIOIINX JIEMEHTOB Ha CTPYKTYPY U CBOWCTBA CTalIH.

11.TTyTu mOBBINMIEHUSI POYHOCTH M TUIACTUYHOCTH MeTauia. Hakném, BO3BpaT W pekpucrainzanus. M3meHeHue
CTPYKTYpPbI MeTaJlJIa NpH JeopManuu.

12.TlpeBpamenne B crayiy Npu HarpeBaHud. Kpuruueckwe TOUkM (IMHWM). 3apoxieHue 3€peH aycrteHura. Pocr
3epHa aycTeHuTa. HacnecTBeHHO MEJIKO- ¥ KPYITHO3EPHHUCTHIE CTaJIH.

13.TlepnuTHOE TpeBpalleHWE, XapaKTepUCTHKa COpOMTa M TPOCTHTa, HMX CBOiicTBa. IIpomMexyrouHoe u
MapTEHCHTHOE ITPEBPAIIEHH, XapaKTepUCTHKa MapTeHcuTa. OCcTaTOYHbIN ayCTEHUT.

14. BiusiHue NeTUpYIOMHKX 3JIEMEHTOB Ha H30TEPMHUUYECKOE MIPEBPAIICHUE ayCTCHHTA.

15. MI3mMeHeHue CTPYKTYpBhI M CBOMCTB CTAJIM IIPU YBEJIIMYEHUH CKOPOCTH OXJIAXKICHHUS U3 ayCTEHUTHOM 00J1acTH.

16. OCHOBBI TEXHOJOIMH TEPMHUYECKOH 00paboTku cranmu. Kraccudukaius BuioB TepmooOpaboTku. Bridbop
TEMIIepaTyphl HarpeBa CTaH IO/ 3aKaJKYy.

17.Omxur mepBoro (rOMOTCHH3AIMOHHBIN, PEKPHCTAINIM3AIMOHHBIA, Ui CHATHA HANpsDKCHWH) W BTOPOTO
(TIOMTHBIH, H30TEPMUYECKUH, HEMIOTHBIH, HU3KUI) poaa.

18. Ormyck cranu. Buapl oTiycka, nporecchl, IPOUCXOoAsLIre pu oTiycke. CTPYKTypa OTIYIIEHHBIX CTaJeH.

19. Tepmomexanudeckast 06padoTka, e€ npunuun. Bugst TMO, texHoxorus.

20. YriepoaucTeie KOHCTPYKIIMOHHBIE CTa! (KadyecTBEHHBbIE M OOBIKHOBEHHOTO KauecTBa). VX cocTaB, Ha3HauCHHE.
ABTOMATHBIE CTaJIH.

21. BbICOKOIIPOYHBIE MAPTEHCUTOCTAPEIOIINE KOHCTPYKIIMOHHBIE CTAJIH.

22. 111apuKOIOIIIMITHUKOBEIC CTAIIH.

23. KaponpoyHble KOHCTPYKIIMOHHBIE CTAIN U cIulaBbl. OcHOBHBIE TpeOoBaHMs K HUM. OCHOBBI BBIOOpa COCTaBa 1
CTPYKTYPHI 3THX CIIJIABOB.
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24. VlnctpyMeHTaNnbHble CcTalM, WX Kiaccupukauus. TemuocToiikue, He 00Jajgarone TEIUIOCTOWKOCTBIO.
BeicTpopesxymas cranb, CTpYKTypa, MapKHPOBKa.

25.Yyryn. benslii u ceprlii uyryH. BiustHue yriepoaa v KpEMHHS Ha CTPYKTYpY uyryHa. Bimsiaue ¢hopmsl rpadura
Ha CBOMCTBA 4YyryHa. MapKUpoOBKa CEpBIX YYyI'YHOB.

26.Tuta" u ero CIulaBbl. BiusiHuME NETHPYIOIMX 3JIEMEHTOB Ha mpeBpameHua. Kimaccupukanus CriaBoB M HX
Ha3zHadeHHe. Tepmurdeckas 00paboTKa THTaHOBBIX CIIABOB.

27.JIutelinple aJIOMHHHEBBIE CIUIaBBI, WX KIacCH(UKAIUsA, CBOWCTBA, MapKHUpoBKa. MoaudunnupoBaHue
AIIOMUHHUEBBIX CIUIABOB.

28.1{uHK H €ro CIIIaBbI.

29. [TnacTmacchl: TEpMOIIIACTHYHBIE M TEPMOPEAKTHBHBIE. ['a30HAIOIHEHHBIE.

30. Pe3una, ke, repMETHKH.

31. [MonumopdHble MomU(UKaLMK yriiepoJa U HUTpHuaa 6opa.

Bonpocsl 1J1s1 IpoBepKH YMEHMIi H HABBIKOB:

1. Ha3zHaubpTe peXUM TEPMHUECKOW 0O0pabOTKH peccop M3 CTaad 65 U MpHUBEIUTE ero OOOCHOBAaHHE.

Omumure CyIHOCTh NPOUCXOSIINX IIPEBPAIICHUN, MHKPOCTPYKTYpPy ¥ CBOHCTBa CTajdd IIOCIE

TepMUYECKOH 00pabOTKH.

2. JIns M3TOTOBIICHUS IUIMT BBEICOKOTO KJIacca TOYHOCTH BhIOpaHa crtamb 12X1. Oupegenure coctaB U

TPYIITy CTajdy MO Ha3HaueHHI0. Ha3zHaubTe M OOOCHYWTE PEXHUM TEpMHUYECKONl 00pabOTKH, OOBICHUB

BIIMSTHUE JIETUPOBAHUS Ha MPEBPAICHHS IIPH TEPMUUIECKON 00paboTke gaHHOI cTanu. ONUIINTE CTPYKTYPY

U CBOMCTBA CTaJIM MOCJIE TSPMHICCKON 00pabOTKH.

3. Jlnsa u3roroBiieHHs AeTaneil, paboTaloIMX B OKHCIUTENbHOI aTtmocdepe npu 800°C, BbIOpaHa cTaib

12X18HIT. Ykaxure cocTaB, 000CHY#Te BBIOOD CTaju JUIsl TaHHBIX YCIOBUU pabOThl U OOBSICHUTE, IS

Yero BBOJAMUTCSA XPOM B 3Ty CTalb.

4. Jlns WM3rOTOBJICHMs JeTajedl IBHUrateiield BHyTpeHHero cropanusi BbiOpan cruiaB AKS. Pacmmdpyiite

COCTaB, YKKHTE CIOCOO W3TOTOBJICHUS JeTalled W3 AaHHOTO CIIaBa M IIPUBEIUTE XapaKTEPUCTHUKH

MEXaHHYECKHX CBOICTB CILIaBa IPH MOBBIMICHHBIX TEMIIEpATypax.

5. OnummTe HEOpraHUYeCKHe MaTepHaibl, IPUMEHIEMbIE B MAIIMHOCTPOCHUH (CTEKJIO, KBApIl, IEHOCTEKIIO

U CTCKJIOOMAaJH).

6. HazHaubTe TeMIiepaTypy 3aKaIk{, OXJIAKIAIONIYIO Cpey M TEMIIEpaTypy OTITyCKa INIaIKUX M Pe3bOOBBIX

KanuOpoB u3 cramu Y12A. OnummTe CYIIHOCTH HPOUCXOMSAIINX NPEBpAICHUNH, MHUKPOCTPYKTYpPY H

TBEPIOCTHh MHCTPYMEHTA I10CIIe TEPMUYECKON 00paboTKHU.

7. B pesyibrare TepMHYECKOW OOpabOTKU MpPY>XKHHBI JOJKHBI TOJYYHUTh BBICOKYIO YyHPYrocthb. s

M3rOTOBJICHUS UX BbIOpaHa cTtaiib 63C2A. YKaXUTe COCTaB, Ha3HAUYBTE U OOOCHYHTE PEKUM TECPMHUUCCKOM

00paboTku. ONMUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTaJIK MOCIIC TEPMUUECKONH 00pabOTKU.

8. OOBsicHUTE NPUPOJY KAPOMPOUYHOCTH CILUIABOB Ha HHUKEJICBOW OCHOBE B CBSI3M C HX COCTaBOM,

TepMHUUYECKOil 00pabOTKOW M ToJiydaeMOW CTpyKTypoii. IIpuBenuTe nmpuMmepbl 3THX CILUIABOB U YKaXKHTE

00J1acTh MPUMEHEHUS.

9. B kayecTBe MaTepuaia sl OTBETCTBCHHBIX IOAIIUITHUKOB CKOJIBXKEHUS BHIOpaH craB bp.C 30.

VKaxXuTe COCTaB M OIpeleiauTe TPYIIy CIlaBa 10 HasHadeHuto. ONWIIMTE, OCHOBHBIE CBOHCTBa M

TpeOOBaHUsI, MPEIbSBISIEMBIE K CINIABaM 3TOW IPYTIIIHL.

10. CocraB, knaccudukamus, (PpU3NKO-MEXaHWYECKHE CBOMCTBA M OOJIACTh NIPUMEHEHHS pPE3WHBI B

MAaIIMHOCTPOCHHH.

11. Jlast M3roToBIEHUS METYMKOB BbIOpaHa ctaib Y 10. HasHaubpTe peskuM TepMudeckoit 00paboTKH, MPUBEIUTE €T

000CHOBaHNE U YKAXKUTE CTPYKTYPY U CBOMCTBAa METYUKOB B TOTOBOM BHUJIE.

12. B pesynaprare TepMHUECKOH OOpaOOTKM UYEpPBAKH JMOJDKHBI IOIYYUTh TBEPABIT H3HOCOYCTOMYMBHII

MOBEPXHOCTHBIN CJI0# IpH Bs3KOH cepaneBuHe. Jlig UxX n3roToBieHus BeiOpana crans 20XIP. Ykaxure coctas u

TPYHIy CTaqd Mo HasHaueHHo. HasHaubTe M 0OOCHYHTE pEXUM TepMHUIECKOH O0OpabOTKH, OOBSACHUB BIUSHHE

JETUPOBAaHUS Ha NPEBPAIlCHUs, MNPOMCXOAAIIME IPH TEepMUUYeCKOd o00paboTke paHHOM cranmu. Onumure

MHKPOCTPYKTYpPY M CBOMCTBA CTAJIM MIOCJIE TEPMUYECKONH 00pabOTKH.

13. At 5IIeMEHTOB COPOTHBIICHHUS BEIOpaH ciniaB kKorers MHMi 43-0,5. Pacumdpyiite cocTaB U yKaxuTe, K KaKOH

TpyIe OTHOCHTCS JaHHBIM CIUIaB 10 HazHadeHWIo. OIHMIINTE CTPYKTYPY M JJIEKTPOTEXHHUECKHE XapaKTEPHUCTHUKH

3TOTO CIIIaBa.

14. Jlnst neraneit apmatypsl BeiOpaHa 6ponsa bp.O®d 10-1. YkaxuTe cocTaB ¥ ONMIINTE CTPYKTYpY ciutaBa. OObsiCHUTE

Ha3HA4YEHHeE JICTHPYIOIINX IEMEHTOB H IIPUBEANTE MEXaHIMYECKHE CBOMCTRA CIIJIaBa.

15. XKapomnpounsie kepamudeckre MaTepuaibl. CocTaB, CBOHCTBA M yCIOBHS PUMEHEHUS B MAITUHOCTPOCHUH.

16. BriOepute yriaepoaucTyi0 CTalb IS M3TOTOBICHHS MEJIKMX METYHKOB, IUIamek u cBEpI. HaszHaubTe pexnm

TEPMHIYECKOH 00PaOOTKH, OTUIIUTE CYITHOCTH MPOUCXO X MPEBPAIICHNH, CTPYKTYPY U CBOMCTBA HHCTPYMEHTA.

17. B pe3ynbraTe TepMHUIECKON 00pabOTKH TMOIYOCH JOJKHBI TIOJIYYUTh TI0 BCEMY CEYCHHUIO MOBBIIICHHYIO TPOYHOCTh

(rB€pmocts HRC 28...35). Jlns ux msrotosieHus: BoiOpana craib 40XHMA. Ykaxure cOCTaB U ONPECInTe TPYIILy

CTaJIM 110 Ha3Ha4deHHIo. Ha3HaubTe M 000CHY#TE peXknM TepMuueckol 00paboTKH, OOBSICHUB BIMSHUE JIETHPOBAHUS Ha

NPEBPAICHNS, TIPOMCXOAIINE IPH TEPMUUECKON 00paboTKe AaHHOW craiu. ONHIINTE MUKPOCTPYKTYPY W CBOWCTBa

W3JIeNHi MOCIIe TEPMHUYECKOH 00pabOTKH.

18. Jyst m3roroBieHns KamOpoB BbiOpana ctanb 9X18. YKaxuTe cocTaB M ONpeenTe IPyIITy CTajli 10 HA3HAUYCHHIO.




HasnaubTe peskuM TEepMHUUECKOH 00pabOTKH, HaiiTe ero OOOCHOBAHME M YKKUTEC MHUKPOCTPYKTYPY H CBOWCTBa
KaJMOpOB Tociie TepMuUIecKoi 00paboTku. OObSICHUTE HA3HAYCHUE XpPOMa B TAHHOM CTAaJIH.

19. JIst M3roTOBNICHUST HEKOTOPBIX JieTajel camoseTa BeiOpan ciuiaB AJI2. [IpuBenuTe XUMUYECKUI COCTAaB U YKAXKHUTE
CTI0CO0 M3TOTOBIICHHS [ETaNIe M3 AaHHOTO CiutaBa. ONUIINTE METOABI TOBBIIICHNAS MEXaHUIECKIX CBOMCTB CIUIaBa M
CYIIHOCTB 3TOTO SIBJICHHIS.

20. JlocToMHCTBa U HEAOCTATKU I1actMace. [IpuMeHeHne mactMace Ajsl INTaMIIOBOM OCHACTKH.

Ilepeyens padoT, BBINOJIHSIEMBIX B IIponecce N3y4YeHUs JUCIUIIMHBI (MoayJas, npakTuku, HUP)

[pakTryeckue paboThl yKa3aHbl B pazzede 4.
KonrponbsHas padora Ne 1.

KonrponbsHas padora Ne 2.

JoMaiHee 3aaHue.

OIIeHO‘IHI)Ie MaTepuaJjJbl (OIIGHO‘IHI)Ie CpeIICTBa), HCIOJb3YEMBIC VISl 9K3aMEHA

Bonpocs! 1151 NPpOBepKU 3HAHUIM:

1. OcHOBHBIC MPU3HAKH KPUCTAIIIMIECKOTO COCTOSHUS BemiecTBa. OCHOBHBIE THITBI KPHUCTAUIMYECKUX PEUIETOK.
ITapameTpsl, MIOTHOCTH, KOOPAMHALUOHHOE YUCIIO PEIIETKU. AHU3OTPOIMS CBONCTB.

2. TlepBuuHas KpHCTaIIM3anUs METaUIOB. TepMOAMHAMHYECKHE OCHOBBI KPUCTALIM3ALUHM W TOJUMOP(HBIX

npeBpameHnii. Kpuctammmzanus MeTauloB M3 KHUAKOCTH. 3apOXICHHE KPUCTAIIOB B JKHAKOCTH. CTeneHb

MepeoxJIaXIeHNs U €€ BIMSHUE Ha KPUCTAIIH3aIHIO.

JennpurtHas kpuctammuzanus. CTpoeHHEe METANIMYECKOTro ciuTKa. [IpnurHbI 00pa3oBaHus 30H CIIUTKOB.

4. Kpucramumsanus CiuiaBoB. JuarpaMma COCTOSIHUSL JBOWHBIX CHCTEM, HX moctpoenue. [IpaBmino ¢as. [IpaBuio
0Tpe3koB. VX IpuMeHeHNe IIpY aHaIu3€ NPEBPalleHU B IBOMHBIX CUCTEMAX.

5. Cucrema ¢ OrpaHUueHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSHUM C 00pa30BaHUEM IBTEKTHUKH M NMEPETEKTHUKH.
AHanu3 3TUX CHCTEM C MOMOIIBIO KPUBBIX OXJaxaeHus. [IpaBuiio a3 u nmpaBuiio oTpe3KoB. DBTEKTHUECKAS U
HNEPETEKTUYECKAS PEAKIIHH.

6. OOmmit xapakTep CBsS3ed MEXIy AWarpaMMaMH COCTOSHHS (CTPYKTYpOH) M CBOWCTBAMH JABOMHBIX CITJIABOB
(mpaBmito KypHakoga).

7. Jlmarpamma COCTOSIHHSI CHCTEMBI XeJe30-yriaepoa. [lepeTekTndeckas, SBTEKTHUECKast M 3BTCKTOUIHAS PEAKIIH

B CHCTEME.

8. Teépupie da3wl B cucteme Fe-FesC. Mx cTpykTypa U cBOMCTBa

9. IlpespaieHus B YyryHax J03BTEKTHYECKUX, IBTCKTUYECKUX U 3a3BTEKTHYECKHUX.

10. BimsiHue yraeposaa v NOCTOSIHHBIX IPUMECE Ha CBOMCTBA CTalei.

11. Vopyras u miactuyeckas nedopmanusi, npuduHbl €€ BO3HUKHOBeHMs. Dusnueckas NpHpoOAa IUIACTHYECKOU
nedpopmanuu. J[BOHHHKOBaHUE.

12. BiusiHue TeMIepaTypbl HarpeBa Ha BeJMYMHY 3epHa. MHTepBayibl HarpeBa 3aroToBOK (cTajbHbIX) mog OM/I.
Ileperpes. Ilepexor.

13. M3oTepmMudeckuii pacmajg TNepeoxJaKAEHHOTO ayCTeHHWTa. YCTOWYMBOCTh ayCTEHHWTA. BimsiHMe cTeneHn
nepeoxyax/eHns Ha pacnaia. «C» oOpa3Has AuarpamMma H30TEpMHUIECKOTO TIPEBPAICHNs ayCTCHHTA.

14. M3oTepMudeckoe NpeBpalieHne ayCTeHNTa JO3BTEKTOMIHBIX M 3a9TEKTOUAHBIX cTajel. BiusHue yriepona Ha
YCTOWYMBOCTH AyCTEHUTA (MapTEHCUTHBIE TOUYKH).

15. IlpeBpamienne ayCTeHUTA IIPH HETIPEPHIBHOM OXJIaXKAEHUH. KpuTrnieckast CKOpOCTh 3aKaJIKH.

16. [IpeBpaineHre mpu OTIYCKE 3aKaJIEHHOW CTaad. BiusHHE TeMmIeparypbl OTIIyCKa Ha CTPYKTYpPY M CBOWCTBa
3aKkan€HHO cTanu. OTIYCKHAs XPYIKOCTb.

17.3akamounsle cpeapl. 3akanuBaeMocuTh. IIpokanuBaemocTs. BrmsHHe nerupyromux 3JI€MEHTOB Ha
MPOKAINBAEMOCTb.

18. Hopmasu3anust. 3akanka, e€ BUJIbI, 3alIATa OT OKACICHUS.

19. Xumuko-Tepmuueckas obpaboTka cramu. IlemeHTtanusi, a3oTupoBaHue, HUTpoleMeHTaiwms. Jubdy3rnonHoe
HACBIILEHUE PA3IINYHBIMU METaJIIaMH.

20.Knaccudukanms cranm 10 TNPOM3BOACTBY, HA3HAYCHUIO, CTPYKType. MapKHpoBKa KOHCTPYKIIMOHHBIX
YTIEPOJUCTBIX U JETHPOBAHHBIX CTaJICH.

21. JlernpoBaHHBIE KOHCTPYKIIMOHHBIE CTAIH. MaIIMHOCTPOUTEINILHBIE IEMEHTUPYEMBIE U YITy4dIIaeMble CTANIH.

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

23. I3HOCOCTONKHE HEPIKABEIOIINE KOHCTPYKIIHOHHBIC CTaJIH.

24. CrnnaBBl Ha OCHOBE HUKEJISI M KOOasIbTa, X CTPyKTypa. OCHOBA TEPMHYECKON 00pabOTKY STHX CIIIIABOB.

25. [lItamnoBele ctanu Juis JeGopMHpOBaHHS B XOJOAHOM W TOpsiYeM COCTOSHHAX. MeTaliokepaMuiecKue
TBEPABIE CILIABBI.

26. KoBkuii 4yryH, cOCTaB, MapKUPOBKA. BHJIbI OT)KHIa OTIMBOK M3 KOBKOTO 4yryHa. BricokonpouHblii uyryH. Ero
MapKHPOBKa.

27. AmomuHWi. AnOMUHHMEBBIE CcIUiaBbl.  JleopMupyemble  alllOMMHHEBBIE CIUIABBI.  VICKyCCTBEHHOE H
€CTECTBEHHOE CTapeHHE aTIOMUHUEBBIX CILUIABOB.

28. Menp. CrutaBbl Ha MeHOM ocHOBe. JIaTyHM, NX MapKHUpOBKa, CBOicTBa. BpOH3bI, MX MapKUPOBKa, CBOHCTBA.

29. IMonnmepst. [Tonumepuszanus u nonmkonaeHcaus. CTpoeHue, CBOWCTBa, IPUMEHEHHE.

30. DacTomepsl.
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31. Oprannyeckue u Heopranumdeckue crékia. Cutamisl. Merajunyeckue cTéKIa.

MeToauKa OLIEHKH Pe3yJIbTATOB 00yUeHHs M0 TUCHHILINHE (MOaYJ10, mpakTuke, HUP)

. TpeboBaHust K OLICHUBAHHIO B COOTBETCTBUY C YUEOHBIM IJIAHOM: DK3aMEH B 5-M cemecTpe.
. Cucrema OLIEHMBAHUsI, UCIIOJIb3yeMasl IPENoaBaTesieM JUIsl TEKyIIeH OLEHKH yCIIeBaeMOCTH - OaJlIbHO-
pEeUTUHrOBas:

- MOCEUICHHE 3aHITHI ¢ JUCcKyccued mo Temam 3aHatis — 0,5 Gamna 3a 1 3amsrtue (Bcero 36 3aHSATHIT), HTOTO HE
6osee 18 Ganos,

- BBIMTOJIHEHHE MPaKTUYEeCKUX padboT — no 3 6aywta 3a 1 paboty (Bcero 16 pabor), uroro He 6onee 48 Gamios;

- BHIITOJIHEHHE KOHTPOJIBHBIX paboT — 1o 6 6aymios 3a 1 pabory (Bcero 2 paboTsl), utoro He 6onee 12 6aymios;

- BBITIOJTHEHHE TOMANIHETO 3aaHus — 6 6amios.

. CucTeMa ToIy4eHHUs TOTIOTHUTEIBHBIX 0aJIoB:

- OATOTOBKA ITyOIHKAIIMK HAa KOH(DEPCHIMIO B paMKax MaTepHaia H3y4aeMOro Kypca ¢ OYHBIM BBICTyIUICHHEM — 16
0ayuioB, 6¢3 BHICTYIUICHUS — 8 OaJIIOB.

HUTOT'O ue 6onee 100 6anioB B cemecTpe.

. VYcnoBre MoTydeHUs SK3aMeHa 10 TUCLUILUTTHE

OLeHKa «OTJINYHO» BBICTABIIACTCS CTYACHTY, BBHIIOJHUBIIEMY B YCTAaHOBJCHHBIC CPOKM HEOOXOANMBIH
00BeM J1a0OPATOPHBIX, MPAKTHYECKMX M KOHTPOJIBHBIX padoT, 3aIMUTHBLIEMY HX M YCBOMBIIEMY HPOrpaMmy IO
pe3yspTaTaM 3K3aMeHa He MeHee dyeM Ha 90%.

OueHKa «XOpOLIO» BBICTABISACTCS CTYICHTY, BBIIOJHUBILEMY B YCTaHOBJICHHBIC CPOKH HEOOXOIHMMBIH
00beM J1a00paTOPHBIX, MPAKTUYECKUX M KOHTPOJBHBIX Pa0OT, 3aIUTUBIIEMY MX W YCBOMBLIEMY NpPOTpamMMy MO
pe3ynbTaTam 3K3aMeHa He MeHee 4eM Ha 70%.

OL[CHKa «YIAOBJIETBOPUTECJIILHO» BBICTABJIACTCA CTYIACHTY, BBLIIIOJHHUBIIEMY B YCTAHOBJICHHBIC CPOKHU
HEOOXOUMBI 00BbEeM J1a0OpaTOPHBIX, NMPAKTUYECKHX M KOHTPOJIBHBIX padoT, 3alUTUBILIEMY MX M YCBOMBIIEMY
IIporpaMMy Io pe3yibTaTaM dK3aMeHa He MeHee ueM Ha 50%.

OueHKa «HEYIOBJICTBOPHTEIBHO» BBICTABIACTCS CTYINCHTY, BBHINOJHHBLIEMY B YCTQHOBIICHHBIC CPOKH
HEOOXOAMMBIH 00BeM JIaOOPATOPHBIX, MPAKTUYECKUX M KOHTPONBHBIX Pa0oT, 3allUTHBIIEMY UX H YCBOUBLIEMY
HporpaMmy Ho pe3yibTaTaM dK3aMeHa MeHee 4eM Ha 50%.

6. YAEBHO-METOJIUYECKOE U HTH®OPMALIMOHHOE OBECNIEYEHUE JUCLUNIAHBI
(MOJY.JISI, MPAKTHUKH, HUP)

6.1. Pekomenayemasi iuTeparypa

6.1.1 OcHoBHas JuTEeparypa
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Mocksa:
MarepuaioBeaeH Jloroc, 2006.
PrxencKas e pe K Hn;{ VYuusepcurerckas ondanoreka ONLINE —424 c. : v,
a2 A U nttp://biblioclub.ru/index.php?page=book&id=899 a6, cxem.
C.B. BY30B 4-€ u31.,
. a6, 11 o1t 43 ISBN 5-
cpepab. 1 Aot 98704-149-
X.
6.1.2 JlonoJHuTEeIbHAS TUTEpATypa
O0o03HaYeH ABTOpBI, 3ariiaBue buobanorexa HM3narennct
ue COCTaBHTE BO, IO/
Jam
bornaperi Ocros: Yuusepcurerckas oudamnoreka ONLINE Mocksa:
oll,, MaTepuaioBeeH RS - _ - BMHOM.
J3 http://biblioclub.ru/index.php?page=book&id=
KabanoBa usi: yueOHHK 2-¢ Jlaboparopus
272931 o
T.A., H3. 3HAHWH,



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

Pribarnko 2015. - 763
B.B. mox C.:Hl.,
pen. I'.T'. TalJI., CXeM.
Bonnapenk ISBN 978-5-
0 9963-2377-7.
6.1.3 MeTtoauyeckue MaTepHaJbl
O6o03HaYeH ABTOpBHI, 3armaBue Bubnmorexa UsnarenscTs
ne COCTaBUTET 0, TOT
u
MarepuanoseneH
W€ U TEXHOJIOTHSA
KOHCTPYKIIMOHHBI .
X Ma’Pi"ZpII:IIaHOB. . . Crapuit
Voasosa Jarpamma http://irbis3.sf-misis.ru/storage/MeTanmypruu Ocxkon: CTU
M1 p p 1 MeTaiioBeneHus1/ Ypazona - .13 s HUTY
JL.O. JKEJE30-yIIIepos.
VaeBioe TETUIOYHEPTeTUKOB.pdf MUCuC,
2014. - 43 c.
mocoOne K BHITI.
JIOMAIITHETO
3aJaHHS.
MartepuanoBeqeH
He U TeXHOJIOTHSA .
KOHCTPYKIIMOHHBI I .. Crapetii
http://irbis3.sf-misis.ru/storage/Meramunyprusn | Ockon: CTU
M2 Ypasosa X MaTepHaios. 1 METaJUIOBEICHHS/ Y pa3oBa - DJI. paKTHKa HUTY
JLO. YuebHOE
HocoGre s IUTS TeTII0AHEePTeTUKOB. pdf MUCuC,
2014. - 59 c.
MPAaKTUIECKUX
3aHSTHH.
MartepuanoBeqeH
W€ U TEXHOJIOTHSA C .
koHCTpykumoHHbl | http:/irbis3.sf-misis.ru/storage/Meramnypruu OCKZ?IPIEIZP"I[I/I
M3 VYpazoBa X MaTepUalioB. u MetamioBenenus/ Ypazosa JID - HI/I;FV
JLO. YuebHOE MartepuanoBeieHUE U TEXHOJIOTUSI KOHCTPYK
mmocoone st Matepuaios mpakt KT,MO 2014.pdf MHCuC,
’ 2014. -84 c.
MPaKTHIECKUX
3aHSTHH.
6.2. IlepeueHb pecypcoB HHGOPMAIMOHHO-TeJIEKOMMYHMKANMOHHOI ceTn « AHTEpHET»
51 I'OCT 5639-82 — Cranu u cmiaBbl. MeTOAbl BBIIBICHHS M ONPEACICHUS BEIUYMHBI 3€pHA.
(http://docs.cntd.ru/document/1200005473)
59 I'OCT 1778-70 — Cranp. Meramiorpaduueckue METOAbl ONPEACICHHS HEMETaUTHUECKUX
srirouenuit. (http://docs.cntd.ru/document/1200005709)
23 I'OCT 8233-56 — Crass. Dranonsl mukpoctpykrypsl. (hitp://docs.cntd.ru/document/1200004654)
54 I'OCT 3443-87 OmiuBKM W3 4yryHa C pasinu4yHoil ¢opmoil rpadura. Metonsl omnpexaeneHus
crpykrypsl. (http://docs.cntd.ru/document/1200011563)
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
Im1 Office Professional Plus 2016 RUS OLP NL Acdmc
112 I10 Windows Professional 10 SNGL Upgrd OLP NL Acdmc

6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

MOAYJiAA, IPAKTUKH, HUP)

st mpoBeieHus ek ucnonbyercst ayauropus Ne 410,
Hcnons3zyemoe o6opynoBaHue:

71 komrbioTep ¢ yeranosiernsiM 110 Windows Professional 10 SNGL Upgrd OLP NL Acdmc, Office
Professional Plus 2016 RUS OLP NL Acdmc u mynstumeauniinas gocka ACTIVboard 387Pro.
Jusi npoBefeHus: JaOOpAaTOPHBIX M MPAKTHYECKHX PabOT HCIHOJIB3YeTCsl CIHelUaIu3upOoBaHHAs
ayauropust Ne 420 «JIabopaTopusi KOHCTPYKIIHOHHBIX MaTe€pHUalioB U MAaTEPHAIIOBEICHUSY.

7.2 Hcnons3yemoe ob6opynoBaHue:

1. Merannorpadudeckuii orpesnoit cranok SQ-80 — 1 mir.
2. Cranok st 3anpeccoBkr XQ-2B — 1 mr.



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
http://docs.cntd.ru/document/1200005473
http://docs.cntd.ru/document/1200005709
http://docs.cntd.ru/document/1200004654
http://docs.cntd.ru/document/1200011563

3. llInu¢oBanpHO-NIONNPOBAIILHBIA CTAHOK C ITOJyaBTOMAaTHUECKUM JiepkaTeneM obpasuoB MP-1B — 1
IIT.;

4, Metammorpaduuaecknit MEKpockorr Metam PB-21-2M — 1 mir.;

5. Merammorpadmdaeckuiit Mukpockon MUM-6 — 1 .

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

7. Cranmmonapssrit TBepromep mo Poxsemry METOJIAB 101 — 1 mT.;

8. Craunonapusriii TBepaomep o bpunemmo METOJIAB 601 — 1 mT.;

9. Cranmonapssiit 1Bepromep no Buxkepcy METOJIAB 451 — 1 mir.

8. METOIUYECKHUE YKA3ZAHUSA JJIA OBYYAIOIIUXCA 11O U3YUYEHUIO JTUCHUITIJINHBI

Jlekuu MPOBOAATCS B TPATUIIMOHHON (hOpME M CTPOSATCA MO CICAYIOIICH CXeMe: JICKIHs MPEroaaBaTelis,
3aTeM OTBETHI MpenojaBaTelis Ha BOMPOCHI CTYJAEHTOB M OOCYXJEHHE MPOCIYIIaHHOTO MaTepuana. AKTHBHOE
y4acTHe CTYJCHTOB B OOCYXKJICHUHM H3YyYCHHOTO MaTepuaia SBISCTCS OJHUM U3 DJIEMCHTOB UX PCHTHHTOBOMN
OLICHKH.

Ha mpakThyeckux 3aHATHSIX M JIA0OPaTOPHBIX PabOTaxX CTYACHTH ydaTcs paboTaTh C HMCIBITATCIbHBIMU
MaIllHHAMHA W TEXHOJIOTHYECKAM OOOpYyIOBaHHUEM, CAMOCTOATENHHO BBIMIOJNHITH 3alaHUs C (OPMYIHpOBAHHEM
MPOMEKYTOYHBIX W OOHIMX  BBIBOJOB, TpauyecKH NPEACTAaBIATh MW  aHAIN3HPOBATh  3aBUCUMOCTH
METAJUIOBETYECKUX ¥ TEXHOJOTMYCCKUX IOKa3arenel, KPUTUYEeCKH OIICHWBATh IOJIYYCHHBIE pPE3ylIbTaThl W
(hopMyIHpPOBATH PEKOMEHAAIINH 110 UX YIIYUIICHHUIO.

IIpu paccMOTpeHHH HOBOTO pa3zieia AUCIUILTHHEI MPOBOIUTCS KPATKUHA OMPOC CTYACHTOB MO MPEaBIAYIIeH
TeMe, B3aNMOCBA3aHHOM C HOBOH TEMOM.

J1st mydiero ycBoeHHs MaTepHalia IpUBOASITCS MPAKTUIECKUE PUMEPHI U3 001acTH MaTepHUaIOBEICHUSI.

ITo auctuIuIMHE MPEeIyCMOTPEHA IPOMEXYTOYHAS aTTecTanus B popMe 3k3aMeHa B 5 cemecTpe.

KoHTposib KauecTBa OCBOCHHUS AMCIUIUIMHBI BKIIOYACT B CeOs TEKYHIIUH KOHTPOJIb YCIIEBAEMOCTH WU
MPOMEKYTOYHYIO aTTECTAIIHIO 00yUYarOIIUXCS.

Tekymmii KOHTPOJb YCIIEBAaEMOCTH OOCCICUMBACT OICHHBAHME XOJA OCBOCHHUSA  JUCIUILIHHBI,
MPOMEKYTOYHAsI aTTeCTAllMsl OOYYaIOIIMXCsl — OICHHBAHUE IPOMEXKYTOYHBIX U OKOHYATEIbHBIX PE3yJIbTATOB
0o0y4YeHHs 1Mo MUCHHIUIHHE. TeKyImuii KOHTPOIJIb yCIIEBAeMOCTH BKIFOYAeT B ceOs 3aJaHus I CAMOCTOSTEIHHOTO
BBITTOJTHEHHS U KOHTPOJIEHBIE MEPOTIPHUATHS 110 HX MPOBEPKE.
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