MUHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPAIINA

OUITUAIT ®ENEPAJIBHOTI'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA30OBATEJIBHOI'O YUPEX/JEHNS BBICIIET'O OBPA3BOBAHNSA
«HanuoHaJbHbIN HCCIe10BATENIbCKHI TexHoI0ruYecknii ynuBepcuretr «KMUCHUC»
B I. 'yOxkune bearopoackoii ooaactu (' HUTY «MUCHUC»)

OOKYMEHT NOANNCAH

SNEKTPOHHOWM MNOAMNCHIO

CepTuchukat: 01D8A33F62F6FAD00000000C381D0002

Bnapeneu: KoxyxoB Anekceit AnekcaHaposuy
[Oevicteutenen: ¢ 29.07.2022 no 29.07.2023

paboyast mporpaMma yTBepIKIeHa
pelIeHueM Y4YEeHOro COBETa

I'd HUTY «MUCUC»
oT «23» mrons 2023 r.
npoTtokot Ne 5

PaGoyasi nporpaMma M CIUILIMHBI

3akperuieHHas Kadenpa
HampaBiieHne noAroToBKH
Crenmanuzamnus
Keanudukanuns

dopma o0yueHHs

O0mas Tpy10eMKOCTh

Yacos 110 y4eOHOMY IUIaHy

ayJAUTOPHBIC 3aHSITHS
caMOCTOsTeNIbHas: paboTa
9acoB Ha KOHTPOJIb

CemecTp(bl) U3yUICHUS

MarepuajioBeaeHue

Ka(b €JZipa TOpHOI'0 aAcjaa

21.05.04 I'opHoe aenno

DnexkrpuduKaIUsa 1 aBTOMATH3AIKs TOPHOTO IPOU3BOICTBA

TopHbIil HHXeHep (CIIELMAINCT)

Ounas

4 3ET

144

B TOM YHCJIC:

12

45

_2r

5

Pacnpenene}me YaCoB JUCHMIIJINHBI 110 CeEMeCTpaM

Cemectp 5 Hroro
IBup 3ansaTuii VII PIT

Ulekin 36 36 36
[MpakTuyeckue 36 36 36
UlaGopaTopHbie - - -
IMToro ayn. 72 712 72
Cawm. pabora 45 45 45
Yacel Ha KOHTPOJIb 27 27 27
IMToro: 144 | 144 144

T'on Habopa 2023

q)OpMI;I KOHTPOJIA:

OK3aMCH B IIITOM CEMECTPE



IIporpammy coctaBui:

/ J/ [‘)//
Pomanenko JImutpuii HukojgaeBu4, JOIEHT, K.T.H.

JonxcHocme, y4.cm., y4.38 ®UO  nosHocmeoto nodnuce

Paboyast mporpamMMa JUCITUILITHHEL
MarepuanoBeaeHue

paspabotana B coorBerctBun ¢ OC BO:

CaMOCTOSITEIBHO yCTaHABIMBACMBIN 00pa30BaTeIbHBIN CTaHAAPT BBICIIETO 00pa3oBaHHUS — YPOBEHB
crieranuTeTa  (peepaibHOTO TOCYJApPCTBEHHOIO aBTOHOMHOTO OOpa30BaTENLHOTO  YUPCHKIACHUS
BEICIIETO  OoOpa3zoBaHus «HammoHaIBHBIA  HCCIEIOBATEBCKHUN  TEXHOJIOTHYCCKUN  YHHUBEPCHUTET
«MHUCHUC» mo cnennansHocTr 21.05.04 Toproe aemo (nmpuka3z ot «02» ampens 2021 . Ne 119 0.8.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBneHna Ha ocHOBaHHH yueOHoro tiaHa 2023 roga Habopa:
21.05.04 T'opHoe nmeno, DnexTpudHKaMs ¥ aBTOMAaTH3aLMsi TOPHOTO MPOU3BOJCTBA, YTBEPXKAECHHOTO YYEHBIM
cosetoM '@ HUTY «MUCHUC» 23.06.2023 t., mpoTokod Ne 5.

Pabouas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3acelaHuu Kadeapsl
TOPHOTO JIena

Haumenosanue Kageopol

ITpotokoi ot «08» nrons 2023 r. Ne 6.

3am. 3aB. kadempoit [']] A.A. Kasanie

noonuco H.0. Qamunua

«08» mrons 2023 r.

PykoBoaurens OITOII BO

3am. 3aB. kabenpoii '], K.T.H. A.A. Kazannes
noonucs H.0. amunusn




1. HEJIX OCBOEHUA

Hegs IUCHMIIMHBI — W3yYEHHE ¥ TOHHMAaHWE OCHOB TEOPHH CIUIABOB, IDIACTHYCCKOW aedopMamuu u
KPHUCTAJUTN3aINH, 3aKOHOMEPHOCTeH (HOPMHUPOBAHUS MUKPOCTPYKTYPHI YIJIEPOIWCTHIX M JIETHPOBAHHBIX CTAaJICH,
[[BETHBIX METAUIOB W CIUIaBOB, MO3BOJLIIONIMX CO3/aBaTh MaTepHalbl C 3aJaHHBIM KOMIDIEKCOM CBOMCTB,
3aKOHOMEPHOCTEH (POPMUPOBAHUS CTPYKTYPHl HEMETAUIMYSCKHX MATEPUATIOB, WX TCXHOJOTHUCCKUX CBOWCTB,
CrocoOOB MOTYYCHHS U MIPUMCHCHHUSL.

3agauu AUCHUILUINHBL:

1. PackpbITh QU3HUECKYIO CYIIHOCTh SABJICHUH, MPOUCXOAANINX B MaTepHaaax MpU BO3ACHCTBUHN HA HUX PA3IUIHBIX
(hakTOpOB M BIUSTHUE UX HA CBOICTBA MaTEPHUATIOB.

2. YCTaHOBUTH 3aBUCUMOCTH MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU MaTEpHAasIOB.

3. V3y4uTh TEOPHIO W TMPAKTHUKY TEPMHUYCCKOU, XMMHKO-TEPMHUCCKOH 00pabOTKH W Ap. CIOCOOOB YIPOUHCHHS
MaTepHajioB, OOECIECUYNBAIOIINX BBICOKYI0 HAAEKHOCTh W JOJNTOBEYHOCTh [eTajed MAaIluH, HHCTPYMEHTa M
KOHCTPYKIIHUM.

4. VI3y4unTh OCHOBHBIE TPYIIBI COBPEMEHHBIX METAJUIMIESCKAX MAaTEPHAIIOB, MX CBOWCTBA M OOJIACTH MIPUMEHCHHSI.

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOU IPOT'PAMMBI

Yacte OIIOII BO (6a30Basi, BapuaTHBHAs) | basosas

21 TpeboBaHMs K IPeIBapUTEIFHON TIOATOTOBKE O0YJAIOIIIXCS —
' MPEIIECTBYIOMINE AUCIUILINHEI (MOIyIH), mpakTuku 1 HUP

2.1.1 | ®usuka

2.1.2 | Xumus

2.1.3 | Mexanuka

29 Jucrurunael (Moaynn), npaktuku 1 HUP, s KOTOPBEIX HEOOXOAUMO OCBOSHHUE TAHHOW JUCIIMILTAHBI —
' MOCJICAYIONNE TUCIUTUIMHBI (MOYJIH), pakThKu 1 HUP

2.2.1 | IlpowusBoAcTBEeHHAs MPAKTHKA MO MOJTYYCHHUIO MpodecCHOHaTbHBIX YMEHIH U HaBBIKOB - 1

vy 3aruTa BBIMTYCKHON KBaTH(DUKAIIMOHHON pabOThI, BKITFOYAs MMOJrOTOBKY K MPOIEYPE 3alUThI 1
o MPOLEAYPY 3aIIUTHI

3. AHIUKATOPBI ®OPMUPOBAHU S KOMITETEHIIHI,
COBMEHIEHHBIE C PE3YJBTATAMMU OBYYEHMUSA 11O JIUCIUIIJIMHE

OIIK-16: cnocobeH y4acTBOBaTh B HCCIIEIOBaHUAX 00BEKTOB MPO(eCcCHOHANBHOM NeITeNFHOCTH U UX CTPYKTYPHBIX
3JIEMEHTOB

3-1 ocHOBHBIE I'pYyMIIBI M KJIAcChl COBPEMEHHBIX MaTepHalioB, UX CBOICTBa M 00JIACTH IPUMEHEHUS,
3HaTh: IIPUHIUIIEI BEIOOpA
3-2 BIMsSHME pa3Mepa 3€pHa, XUMMHUYECKOI0 COCTaBa Ha HKCILUIyaTallMOHHBIE CBOWCTBA CTaIU

V-1 aHanmM3upoBaTh TMPOIECCHI, MPOUCXOJAININE TPU KPUCTAIUIM3AIMN CIIJIABOB Ha TpUMEpe
MPOCTEHIINX AUATPAMM COCTOSTHUS

Yvets: V-2 AHAJIM3UPOBATh IPOLECCHI, MPOUCXOAANINEC TIPU KPUCTAIM3alOHUKU CIIJIaBOB Ha IIpUMEpPE
MeTacTaOMILHOM JAUarpaMMmal KEJIC30-IICMEHTHUT 1 CTaOUJILHOM ArarpaMMbl JKeJIe30 — YIJICPOA
Bnaz[en, H-1 pemIeHueM \:FGOPGTI/I‘Ie()KI/IX " MPAKTUYCCKUX TUIIOBLIX 3aJlav IO JUuarpaMme Kejae30-yriepoa
HABEIKOM: H-2 MCTOAUKOU IPOBEACHUSA MUKPO- W MAKPOCTPYKTYPHOI'O aHalin3a, OHNPCACICHHUSA TBEPAOCTH H

MUKPOTBEPAOCTH METAJLJIA

YK-1: cnocobeH ocymecTBIATh KPUTUUECKHH aHAJIN3 ITIPOIECCOB, CHUCTEM, NPOOJEMHBIX CHTYyallMii Ha OCHOBE
CUCTEMHOIO IOAXOAA C  HCIOJb30BAHUEM  COOTBETCTBYIOIIMX  AHAJIUTUYECKUX, BBIYUCIUTENBHBIX U
9KCHEPUMEHTAIBHBIX METOJIOB, BEIpabaTHIBATh CTPATETHIO JEHCTBHUH

3-1 IpUHIUITBEI OCHOBHBIX TEXHOJOTHUECKHUX MPOIecCOB 00paOOTKM YEPHBIX U IIBETHBIX METAJIIOB
3HaTh: 3-2 ycTpoiictBa U 000pyJOBaHHE IS OCYIIECTBICHHUS TEXHOJOTHYECKHX IMPOILECCOB 00paboTKU
YEPHBIX U I[BETHBIX METAJIJIOB

V-1 o0OpaOaTbiBaTh pe3yJbTaThl HCIBITAHWNA W OKCIEPUMEHTOB TI0 OINpPEACICHUIO (HH3HKO-
MEXaHHYECKUX CBOMCTB M TEXHOJIOTHUECKUX MOKa3aTelel MaTepHaIoB U U3IEIHI

V¥-2 ucnonb30BaTh pPe3ysbTaThl MUKPO- U MakKpOaHAHM3a Ul KOPPEKTUPOBKH INIPOIECCOB 00pabOTKU
cTanu

VYMeTn:

H-1 npuemamu paboTel ¢ 00OpyJOBaHWEM Ui HWCHBITAHWH (DU3UKO-MEXaHUYECKUX CBOWCTB
Brnagerp | TEXHOJOrMUECKHX MOKa3aTesei MaTepUajoB U U3JIEIHA

HaBbIkOM: | H-2 Meromamu aHain3a TEXHOJIOIMYECKMX IMPOLIECCOB M UX BIMSHHUS Ha KauyeCTBO IOJIy4aeMbIX
H3JIETUI




4. CTPYKTYPA U COJEP KAHUE

Konx
3aHATHSA

HaumeHnoBaHue pa3jgesioB U TeM
/Bup 3ansTus/

Cemectp

Kou-
BO
4acoB

KomnereHuuu

Jlutepatypa

IIpumeyanue

1

AyauTtopHasi paboTa / JeKIHu

5

36

11

Tema 1. BBenenue.
CTpoeHHE  MaTepHAJIOB.
3HaYCHHE
«MarepuajioBeICHUEY .
MaTepHabl.

3amaun "
JIMCLUIITAHBI
Mertamumyeckue

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

Jq1-3

1.2

Tema 2. @®opMupOBaHHE CTPYKTYPbI
METALJIOB | CILIABOB npu
KPHCTAJUIM3AIUH.

Kpucrammnsaius u cTpyKTypa METaLIOB.
JedekTsl KpHUCTAULIMYECKOTO CTPOCHHS.
ComnpoTuBIeHHE WICATBHOW W peajbHOU
KPUCTAJUTMIECKON PEIIETKHU CIIBHTY.

OI1K-16 (3-1-2),
VK-1 (3-1-2)

Jq1-3

13

Tema 3. [lnacTuueckas aepopmauust u
pa3pyuienue.

Mexanuueckue CBOIiCTBa u
KOHCTPYKTHBHAsI POYHOCTh METAUIOB H
criaBoB. Hampspkenue u nedopmarnius.
Bosspar u nosnuronuzanus. CrocoObl
VOPOYHEHHsI ~ METaVIOB M CIUIABOB.
CraHaapTHbIC MEXaHHUECKHE CBOWCTBA.

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

Jd1-3

1.4

Tema 4. ’KeJj1e30 u ero cnJjiaBbl.
JlyarpaMma COCTOSIHHS JKEJIE30-IIEMEHTHT.
BiusiHue  yriaepoja M [OCTOSIHHBIX
nmpuMeceid Ha cBoOMcTBa cranu. Dasbl,
00pa3yeMble JICTUPYIOUIUMH DJIEMEHTaMU
B CIUIaBaxX jkelie3a (TBEPABIC PAaCTBOPBI,
KapOupl, HMHTEPMETAJIH/IBI).
Knaccudukamms craneit mo crpykrype u
XUMHUUECKoMy coctaBy. CBoiicTBa 1
Ha3HAYCHHE YyT'YHOB, KJIACCH(UKALHS.

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

Jq1-3

15

Tema 5. Teopus TepMHYECKOI
00padoTKH CTAJIH.

IIpeBpamienne mnpu HarpeBe (deppuro-
KapOMIHOW CTPYKTYpbl B  ayCTCHHT.
IIpeBpammenue NePeoXIIKIEHHOTO
ayCTEHHTA. TIpomexxyTouHoe
IpeBpaleHne. MapTeHCHT, ero CTPOSHUE
Y CBOMCTBA.

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

Jq1-3

1.6

Tema 6. TexHoJiorusi TepMHUYECKOI
00padoTKH CTAJIH.

Opkur | m Il poma (¢ dasoBoit
NepeKpucTaUIN3aLuei). Haznauenue
OT)KUTA. Hopmanuzauns CTaJIn.
TToBepxHOCTHas 3aKaJika.
IIpokamuBaemocTs. OTIyCK M CTapeHHe.
Bunsl v HasHaueHue otmycka. Biusxue
3aKaJKl U OTIIyCKa. Buasl u Ha3HaueHHe
OTIycKa. BiusHue 3akaiku ¥ OTIycKa Ha
MeXaHMYECKHE CBOMCTBA CTaJIN.

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

Jq1-3

1.7

Tema 7. XHUMHKO-TepMUYecKast
00padoTKa cTrajiu.

Ousnueckre ocHoBbl XTO. HazHauenue u
BUABl  LIEMEHTAMU.  A30THpPOBaHHE.
IIuanupoBanue. CunuiupoBaHue.
Bbopuposanue. Juddy3nonnas
MeTaJlIM3alus (anuTupoBanue,
XPOMHUPOBAHHUE).

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

Jq1-3

1.8

Tema 8. IToBepxHOCTHOE
JaedopManioHHOE YIIPOYHEeHHe

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

Jq1-3

1.9

Tema 9. Mera/uinuecKkue MaTepHAJIblL.
Yraepoaucteie u JIETHPOBaHHbIE
KOHCTPYKIIHOHHBIE cTanu. Ha3nauenwue,
TO, CBOWCTBA, KJ1accU(UKaIus.
KoHCTpyKIIIOHHBIE ~ KapOCTOWKHE U
JKapoNpOYHble  CTAlM U CIUIABBL
WucTpyMeHTanbHBIe CTald, CIUIABB U
Mmarepuanbl. CrenuaipHble CTald U
CILIaBBI

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

Jq1-3

1.10

Tema 10. LIBeTHBIE METAIBI M CILIABBI.
Menp u e€ crutaBel. TuTaH U €ro CIUIaBBI.
AntoMuHHR M ero crutaBbl. L[MHK U ero
CILIaBbI

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

Jq1-3




Tema 11. HemeTtaumueckue
matepuanbl. [lomumepsl.  CrtpoeHue.
TTonumepusanus, MOJIMKOHICHCALIHS.
CaoiicTBa.

TInacTmaccel. TepmoriacTu4ecKue,

TEepMOPEAKTHUBHbIC, FA30HAIOIHEHHBIC.
Dnacromepsl. Pe3nHa, Kiien, repMETHKH.
Créxna. Heopranmdeckue. Opranndeckue.

OIIK-16 (3-1-2),

L1 Meraunueckue. CHTaILIbL. 4 VK-1 (3-1-2) -3
TTommumopdHble MOAM(DUKALIMK YIIepoaa 1
HUTpHIA Oopa.

KommnosurmonHsle u HOPOIIKOBBIC
MaTepHaibl. Buasl  KOMIO3HMIMOHHBIX
MaTepHaoB, KiIacCH(HUKanus, CBOUCTBA,
HPEUMYIECTBA U HEAOCTATKH.
TTopoikoBble MaTepUaIbL.
AynuropHasi pa6oTa / IpaKTHYecKHe 36
pPadoThI
OmpeneneHne  CTPOCHHS  MaTepHAIIOB OIIK-16 (Y-1-2; M1-3

1.12 METOJAMH MAaKpOCKOIIMUYECKOTO aHajHu3a 2 H-1-2), YK-1 (V- 51-4
(MaKpoaHaam3) 1-2; H-1-2)

OIIK-16 (Y-1-2; M1-3

1.13 Mertozp! onpeaeneHus TBEpJOCTU 2 H-1-2), YK-1 (V- 51-4

1-2; H-1-2)
Biusaue XOJIOJHOM IUIACTHYECKOM OTIK-16 (V-1-2;

114 nedopmanun " TeMIepaTypbl 2 H-1-2), VK-1 (V- MI1-3
pex]gucmnnmaunn Ha chpyKTypy u 1.2; H-1-2) D1-4
CBOICTBa MAJIOYTJIEPOUCTON CTAIN
MUKpPOCTPYKTYpHBIH  aHAIM3  JIBOMHBIX OIIK-16 (V-1-2; MI1-3

1.15 cIaBoB 2 H-1-2), YK-1 (V- 31-4

1-2; H-1-2)
OIIK-16 (Y-1-2;
L6 | et spepomeroicram T I
YIJIEPOAUCTOH CTanu 1-2: H-1-2)

117 MUKPOCTPYKTYPHBIN aHau3 OeIbIX 2 I_?_l'l[_lé)i’l.@g’: 11(52/’_ I\g i _—f
YTYHOB 1-2; H-1-2)

118 MUKPOCTPYKTYpPHBIN aHaim3 cephIX 2 I_?_l'l[_lé)i’l.@g’: 11(52/’_ I\g i _—f
YyI'yYHOB 1-2: H-1-2)
MUKpPOCTPYKTYpa JIETUPOBAHHBIX CTalICH U OIIK-16 (V-1-2; MI1-3

1.19 nx  krnaccuduxamus 1o (azoBoMy 4 H-1-2), YK-1 (V- 31-4
PAaBHOBECHIO 1-2; H-1-2)

OIIK-16 (Y-1-2;
o0 | Umormieme e 2 | manveios |2
POCTPYKTYpPEL TP 1-2; H-1-2)
. OIIK-16 (V-1-2;
121 I;:z:;;:: a(hYECKOro MUK occh:[zomma 2 H-1-2), VK-1 (V- ]\:/)I} —f
P P 1-2; H-1-2)
1.22 ;(:;Ip;;eCTBeHHLH‘/’I MeTauiorpaduaecKui 2 I?—?-};;Ti’g-llg;- l\:/)l } jf
1-2; H-1-2)
OIIK-16 (V-1-2; M1-3
1.23 Ormpezienenne BeIMYHHEI 3€pPHA B CTaIN 2 H-1-2), YK-1 (V- 31-4
1-2; H-1-2)
OIIK-16 (V-1-2; M1-3

1.24 JlethekTHBIE MEKPOCTPYKTYPBI B CTAITH 2 H-1-2), YK-1 (V-

D1-4
1-2; H-1-2)
Omxur ¥ HopMmanm3auus. M3yuenue OIIK-16 (V-1-2; M1-3

1.25 MHKPOCTPYKTYPbI ~ yTIIEPOJHCTON  CTaln 2 H-1-2), YK-1 (V-

D1-4
MOCJIE OTXKHUIa M HOPMaJIM3aLHU 1-2; H-1-2)
N3yuenne MHUKPOCTPYKTYPbI OIIK-16 (V-1-2; M1-3

1.26 YIJIEPOANCTOM CTamu TIOCHTEe 3aKaukh U 4 H-1-2), YK-1 (V-

D1-4
OTITyCKa 1-2; H-1-2)
M3meHenne TBepAOCTH MpPU CTapeHUU OTIK-16 (V-1-2; M1-3

1.27 2 H-1-2), YK-1 (Y-
TTIOPATIOMHHUS 1-2; H-1-2) D1-4

2 CaMmocTosiTeJibHasi padoTa CTy/JAeHTa 45
TeMsl 171 CaMOCTOSITENLHOM TPOPAOOTKHU:
1. CpaBHHUTENBHBIH aHamm3
SKOHOMHUECKOM 3¢ HeKTUBHOCTH OTIK-16 (3-1-2;
HPUMEHEHHS Ppa3IHYHbIX V-1-2; H-1-2),
21 KOHCTPYKLMOHHBIX MaTepHajIoB U METOIOB 20 VK- (’3_1_2; V. J1-5
UX YIPOYHEHUS. 1-2; H-1-2)

2. AszotupoBaHME cCTamd. MeXaHU3M
00pa3oBaHMs M CTPOCHMSI a30THOTO CJIOS.
CsoiicTBa cTasIu.




3. JKaponpouHble CTaJd MEPIUTHOTO,
MapTEHCUTHOTO, MapTEHCUTO-TIEPIUTHOTO
U ayCTEHUTHOIO KJiacca.

4. JluteiiHple CIUIaBbl. YTJIEPOAUCTBIE W
JIETUPOBAHHBIE KOHCTPYKLIHOHHBIE
JIMTEWHBIE  CIUIaBbl.  BBICOKONpPOUYHBIE
JINTEHHBIE CILJIABbI.

5. Anromunwuii u ero cruiassl. TO.

6.  AHTHQPHUKIHOHHBIE  CIUIABBI  Ha
OJIOBSIHUCTOM, CBHHIIOBOM, ITMHKOBOW U
aTIOMMHUEBON OCHOBE.

7. Pe3una. Buubel pe3uHbl, CTPOCHUE,
CBOICTBA, IPUMEHCHHE.

8. Créxna. Buzel. TO. [Ipumenenue.

9. Kepamuka. Kiaccubpukauus. Bumbt
KOHCTPYKLIMOHHOW KEPaMHUKH.

10. ITnactmaccsl. OnacToMepsl.
Knaccudukaims. I[lpumeHenwe.
292 IToaroroska K KOHTPOJIbHBIM
MmeponpusitisiM  (3x4  waca) HW HX 5 12
BBINOJITHEHUE
23 BrInonHeHne fOMamIHero 3a1aHus 5 13
3 Koutpoas 5 27

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KOHTpOJ’IbeIe BOIIPOCHI VISl TEKYIIET0 KOHTPOJIA YCII€BAEMOCTH

Bonpocs! 1J1s1 IPOBEPKHU 3HAHUM:

1. JledeKThl KpUCTANIMYECKOTO CTPOCHUSI METAIJIOB. ToueuHble eeKThl-BaKaHCHH M JAUCIOLUPOBAHHBIC aTOMBI.
Jluneiinple nedeKThl: KpacBble U BUHTOBBIE Auciokanny. Kontyp u Bekrop broprepca. [InoTHOCTD quciokauuii.
[ToBepxHOCTHBIE Ae(EKTHI: TPAHUIIBI 3EPEH U IPAHUIIBI OJIIOKOB.

2. Ponp roTOBBIX MOBEPXHOCTEH B MpOIECCe KPUCTAILIM3ALUH. 3aBUCHMOCTh CKOPOCTH 3apO’KACHHUS M CKOPOCTH
pPOCTa KPHCTAIIJIOB OT CTENEHH NepeoxyaKaeHHsa. BenmnunHa 3epHa. BausHue konudecTBa EHTPOB U CKOPOCTH
pPOCTa KPUCTAIIJIOB Ha pa3MepHI 3€pHa.

3. Teépmele ¢a3pl METAUIMUECKUX CIUIABOB. TBEpIbIC pacTBOPHI 3aMELICHHS W TBEPIBIC PAacTBOPHI BHEAPCHUS.
XuMmuueckue coeTnHeHNs. MeXaHN4eCKHEe CMECH.

4. JluarpamMma COCTOSIHHSI C HEOTPAHHUYECHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB. AHaJN3 €€ C IOMOIIBIO IIpaBUiIa
(a3 u npaBuia otpe3koB. HepaBHOBecHast KpUCTaTU3aLus, ASHAPUTHA JTUKBalus. CTPYKTypa CIIJIaBOB.

5. Pacmap TBEpmoro pactBopa mpu oxyaxaeHHH. CTpyKTypa pa3iM4HBIX CIUIAaBOB B IpeAesax ATUX CHUCTEM.

CucrteMa ¢ yCTOHUMBBIM U HEYCTOMYMBBIM XUMHUYECKUM COCTUHEHUEM.

JKene3so, ero crpykrypa u cBoiictsa. [Tomumopdusie mpespateHus. [lomumopdusm sxernesa.

7. AHanu3 mpeBpamieHui B JOIBTEKTOMIHON, 3BTEKTOMIHON M 3a3BTEKTOUIHOMN CTaNAX ¢ MPUMEHEHHEM NpaBHiia
(ha3, mpaBMIIa OTPE3KOB U HAITUCAHUEM PEaKIIUH.

8. MHUKpOCTPYKTYpa >Kene30-yriepoJiCThIX CIUIABOB B PABHOBECHOM COCTOSIHUM. CTPYKTypHBIE NPU3HAKH CTalleH
U YyTYHOB.

9. Jmarpamma cocTosiHHUS kene30-Tpadut. Monudukanus cCTpyKTypsl rpadura.

10. BimsiHue JETHPYIOIMX 3JIE€MEHTOB HA MOJIMMOPQHBIE IpeBpameHus djxesne3a. OCHOBHBIC MYyTH BIWSHUS
JETUPYIOIIUX JIEMEHTOB Ha CTPYKTYpPYy U CBOWCTBA CTallH.

11.T1yTv mOBBIMIEHNS] TPOYHOCTH M IUIACTHYHOCTH MeTauia. Haxuén, Bo3BpaT M pexpucramimsanys. VzmeneHue
CTPYKTYPBI MeTaJJIa pH JiepopManuu.

12.TlpeBpaiienne B ctayid npu HarpeBaHud. Kpuruueckue Touku (JIMHUM). 3apoxieHue 3€peH aycrenuta. Pocr
3epHa aycTeHuTa. HacnencTBeHHO MENIKO- M KPYITHO3EPHHUCTHIE CTANIH.

13.TlepnuTHOE mpeBpallleHHe, XapaKTepUCTHKA CcopOMTa M TPOCTHTA, HX CBoiictBa. [IpomexyToyHoe u
MapTEHCUTHOE MPEBPAIICHHUS, XapaKTepPUCTHKA MapTeHcuTa. OCTaTOUHBINA ayCTCHHUT.

14. BimsiHye NeTUpyYIOMHUX 3JIEMEHTOB Ha H30TEPMHUUYECKOE MIPEBPAIICHUE ayCTCHHTA.

15. I3meHeHne CTpyKTypBl M CBOMCTB CTaJIN NIPH YBEINYEHUN CKOPOCTH OXJIAXKICHUS N3 ayCTEHUTHOH 00nacTy.

16. OCHOBHI TEXHOJOTHH TepMHUYecKOl o00paborkm cramn. Knaccmpukamus BumoB TepmooOpaboTku. Bribop
TeMIIepaTypbl HarpeBa CTalld MO/ 3aKaJKy.

17.O01mxur mepBoro (TOMOTCHH3AIMOHHBIN, PEKPHCTAJUIM3ALMOHHBIN, U CHATHA HANpsHKEHHH) M BTOPOTO
(TIOJTHBIH, M30TEPMUYECKHUH, HEMOIHBIN, HU3KHUH) poJa.

18. Ormyck cranu. Buapl oTiycka, npoecchl, IPOUCXOAsIIMe pu oTiycke. CTPYKTypa OTIYIIEHHBIX CTaJei.

19. Tepmomexanudeckas 00padboTka, eé npuniun. Buast TMO, TexHo10rusI.

20. YriepoaucTbie KOHCTPYKIMOHHBIE CTaIH (Ka4eCTBEHHbIE 1 OOBIKHOBEHHOTO KauecTBa). VX cocTaB, Ha3HAYCHHE.
ABTOMATHBIE CTaNH.

21. BbICOKOIIPOYHbIE MAPTEHCUTOCTAPEIOIINE KOHCTPYKIIMOHHBIE CTAJIH.

22, 11apuKONOALIMITHUKOBBIE CTAJIH.

23. KaponpouHble KOHCTPYKIMOHHBIE CTaNX U cruiaBbl. OcHOBHBIE TpeOoBaHus K HUM. OCHOBBI BBIOOpa cOCTaBa 1
CTPYKTYPBI 3THX CILJIaBOB.

o




24. VlnctpyMeHTaNnbHble CTallM, WX Kiaccupukauus. Temocroiikue, He 00Jajalomye TEIUIOCTOHKOCTBIO.
BricTpopexyias cranb, CTpyKTypa, MapKHPOBKA.

25.Yyryn. bexnblii u cepblif uyryH. BnusHue yriepona u KpeMHHSI Ha CTPYKTYpy 4yryHa. Binusaue dopmsl rpadura
Ha cBOIicTBa uyryHa. MapKHUpOBKa CEpBIX UYI'YHOB.

26.Tutan W ero cIulaBbl. BiusiHUMe NeTHpYIOMIMX 3JEMEHTOB Ha IpeBpamieHusa. Kiaccupukauums crjiaBoB M uX
Ha3HaueHue. Tepmuyeckas 00paboTKa THTAHOBBIX CILIABOB.

27.JluTelinble  AIOMHHHEBBIC CIUIABBI, WX KIAaCCU(UKAIMA, CBOWCTBA, MAapKHpPOBKa. MoauduiupoBaHue
QIIOMHHHUEBBIX CIIIABOB.

28. IMHK U €To CIJIaBhbI.

29. ITnacTMacchl: TEPMOIIIIACTHYHbBIE M TEPMOPEAKTHBHBIC. | a30HAIIOIHEHHBIC.

30. Pe3uHa, ki1eu, TepMETHKH.

31. ITomumopdHBIE MOAM(UKAIINHN YTIIEpOa U HUTpHIA Oopa.

Bonpocel 1j151 npoBepKH YMeHMii H HABBIKOB:

1. Ha3HaubTe peXuM TepMHUYECKOH OOpabOTKH peccop M3 cTaau 65 U INpUBEAHTE €ro 00OCHOBaHHUE.

Onumure CyHIHOCTh HNPOUCXOJAINUX MpPEBpalleHUi, MHKPOCTPYKTYpy U CBOICTBa cTalu IOCIe

TepMHUYECKOI 00pabOTKH.

2. JIns M3roTOBJIEHUS IJIUT BBICOKOTO KJlacca TOYHOCTH BhIOpaHa cranb 12X1. Omnpexpenure cocraB H

TpyHniy CTaJM IO HasHauyeHWIo. Ha3zHaubTe M 0OOCHYHTE pPEXHM TEepMHUYECKOH 0OpabOTKH, OOBSICHHUB

BIIMSTHUE JIETUPOBAHMS Ha MPEBPAIICHUS IIPU TEPMUIECKOH 00paboTKe naHHOM cTanu. ONHUIIATE CTPYKTYPY

Y CBOWCTBA CTaJIM IOCJIE TEPMHUECKOI 00pabOTKH.

3. Jlost M3roTOBJICHHS JACTalleii, paboTalomuX B OKHCIUTENbHON atMocdepe npu 800°C, BpIOpaHa cTallb

12X18HIT. Ykaxute cocTtaB, 000OCHYHTe BBIOOP CTall IS MAHHBIX YCIIOBHUHA pabOThI M OOBSCHUTE, IS

Yero BBOJUTCS XPOM B 3Ty CTallb.

4. JIns W3rOTOBJICHMs JeTajeil nBurareiieidd BHyTpeHHero cropaHusi BeiOpan crutaB AKS. Pacumdpyiite

COCTaB, yKa)XHTE CIOCOO0 H3TOTOBJICHHUS JeTajied W3 JaHHOTO CIUIaBa M IPUBEIUTE XapaKTEPUCTHUKHU

MeXaHNYEeCKUX CBOMCTB CIIJIaBa MPHU MOBBIIICHHBIX TeMIIepaTypax.

5. OnumuTe HeOpraHWYECKUEe MaTepHuaibl, IPUMEHsIEeMbIe B MAIIIMHOCTPOCHUH ( CTEKJIO, KBapll, ICHOCTEKIIO

U CTEKJIOdMAJIHN).

6. HazHaubTe TeMIlepaTypy 3aKajiky, OXJIAKIAIOIIYIO Cpey U TEMIIEpaTypy OTIIyCKa IIaJIkKuX U Pe3bOOBBIX

KamuOpoB u3 ctamu Y12A. OnumuTe CYIMHOCTh MPOUCXOMSANINX IPEBpAIISHUNH, MHKPOCTPYKTYpY H

TBEPIOCTHh HHCTPYMEHTA IIOCIIE TePMUIECKOH 00pabOTKH.

7. B pesynprare TepMHYECKOH OOpabOTKM MPY>XHHBI JOJDKHBI ITIOJYYHUTh BBICOKYIO YHPYTocThb. Jliist

W3TrOTOBJICHUS MX BbIOpaHa ctanb 63C2A. YKaXHTe COCTaB, Ha3HAYbTE U OOOCHYHTE PEXUM TEPMHUUICCKOM

00padoTku. ONUIINTE MUKPOCTPYKTYPY M CBOHCTBA CTAJIN MOCIIE TEPMUIECKOH 00pabOTKH.

8. OOBsicHHTE TPHUPOIY >KAPONPOYHOCTH CIUIABOB Ha HHKEJICBOH OCHOBE B CBS3M C HX COCTaBOM,

TepMuuecKold 00paboTKON M mojdydyaeMod CTpyKTypoiu. IlpuBennTe mpHUMephl 3TUX CIUIAaBOB U YKaXKHUTE

001acTh NPUMEHEHHS.

9. B kayecTBe Marepuaja sl OTBETCTBEHHBIX ITOIIMIIHUKOB CKOJBKEHHs BbiOpaH crmiaB bp.C 30.

YKaxuTe cocTaB M ONpEeAeNuTe TIpyINIly CcIjlaBa IO Ha3HadeHHo. ONunimTe, OCHOBHBIE CBOWCTBAa H

TpeOOoBaHMs, IPEIBABIAEMBIC K CIIJIaBaM 3TOU IPYIIIIHL.

10. CocraB, knaccudukamus, (pU3NKO-MEXaHHYECKHE CBOMCTBA M 00JacTh NPUMEHEHHS pPE3WHBI B

MaIIMHOCTPOCHUH.

11. JIast M3roToOBIICHUSI METYNKOB BeIOpaHa ctaib Y 10. Ha3zHaubTe peskuM TepMHudIeckoit 00pabOTKH, IPUBEIUTE €T

000CHOBaHHNE N YK)KUTE CTPYKTYPY U CBOMCTBA METYHKOB B TOTOBOM BHIIE.

12. B pesynapTare TEepMHUYECKOW OOpPaOOTKM UEpPBAKH JMJOJDKHBI IIONYYHTH TBEPABIH HW3HOCOYCTOMYMBEII

MOBEPXHOCTHBIN CJIOH MpH Bs3KOU cepaneBuHe. it ux u3roToBieHUs BeiOpana ctans 20XI'P. Ykaxure coctaB u

TpyHIy CTaay Mo Ha3zHadeHmo. HasHaubTe M 00OCHYyiiTE peXUM TepMHUIECKOH O00pabOTKH, OOBSACHUB BIUSHHE

JIETUPOBaHUsI Ha NpEBpPaIlCHHs, NPOMCXOJSIINe IPHU TEPMUUYECKOW 00paboTke nmaHHON cranu. Onuimure

MHKPOCTPYKTYpY M CBOHCTBA CTaJIM MOCJIE TEPMUIECKON 00paOOTKH.

13. Jlyst aneMeHTOB CONpoTHBIIEHNMS BbIOpaH ciuias konenb MHMu 43-0,5. Pacmgpyiite coctaB u ykaxuTe, K Kakoi

TpymnIie OTHOCHTCA AAHHBIA CIUIaB N0 Ha3zHaueHWro. ONUIINTE CTPYKTYPY M DJIEKTPOTEXHUYECKHE XapaKTePHCTHKU

3TOTO CIUIaBa.

14. Jlnst neraneit apmatypbl BeiOpaHa 6ponsa bp.O®d 10-1. YkaxuTe cocTaB ¥ ONMIINTE CTPYKTYPY ciuiaBa. OObsicHUTE

Ha3Ha4YEHHE JIETHPYIOIIUX 2JIEMEHTOB U NIPUBEANUTE MEXaHUYECKUE CBOMCTBA CILIABA.

15. XKaponpouHsle kepamuueckue Marepuansl. CocTas, CBOUCTBA U yCIOBHS IPUMEHEHUS B MALTMHOCTPOEHHH.

16. BoiOepute yriepoaucTylo cTanb UIsi M3TOTOBJIEHHS MENKMX METYHMKOB, Iutamek u cBépi. HasHaubTe peskum

TepMuIecKoi 00pabOTKH, ONMIIUTE CYITHOCTh IPOMCXOIAIINX MPEBPAIEHNH, CTPYKTYpY U CBOHCTBAa HHCTPYMEHTA.

17. B pe3ynbTate TepMHUUECKOH 00pabOTKH MOITYyOCH JOIDKHBI MONYYHUTh 10 BCEMY CEUEHHMIO TIOBBIIIEHHYIO MPOYHOCTh

(tBépmocts HRC 28...35). st ux msrororneHust Beiopana crainb 40XHMA. YkakuTe cOCTaB U ONPEACIUTE IPYIITY

CTaJM 10 Ha3HaueHHIo. HazHaubTe M1 000CHYHTE PEeXKUM TepMUUECKOH 00pabOTKH, OOBSICHUB BIMSHHE JIETUPOBAHIS Ha

MPEBPAILCHNUS, TPOUCXOIAIINE IIPU TEPMUIECKO 00paboTke maHHOM cTamy. OmuImmTe MHUKPOCTPYKTYPY M CBOWCTBA

W37AeNnH 1ociie TepMHIecKol 00paboTKH.

18. JIns n3rotoieHus: KammOpoB BeiOpaHa ctayib 9X18. YkakuTe cOCTaB M ONpeeNUTe TPYIITY CTAIN M0 HA3HAYESHHUIO.




Hasnaubre pexuMm TepMHUecKoil o0pabOTKM, alTe ero OOOCHOBAHME M YKaXXHT€ MHKPOCTPYKTYPY M CBOMCTBa
KaJIIOPOB I0CIIe TePMUYECKOi 00padoTky. OOBSICHUTE HAa3HAUCHHE XPOMa B JaHHOM CTaJIH.

19. Jlnst M3roToBJIEHNST HEKOTOPBIX JieTaliell camolieta BeIOpaH ciutaB AJI2. [IpuBeante XMMHYECKHH COCTAaB M yKaXKUTE
Croco0 M3roTOBJIEHMS JeTajell U3 JaHHOro cruiaBa. ONUIIMTE METOJbI MOBBIIICHUS MEXaHUYECKUX CBOMCTB CIUIaBa U
CYIIHOCTb ATOTO SIBIICHHS.

20. locTouHCTBA ¥ HEIOCTATKU ITacTMacc. [IpruMeHeHue mnacTMace Juis ITaMIIOBOM OCHACTKH.

Ilepeyens padoT, BBINOJIHSIEMBIX B IIpolecce H3yYeHHUs JUCIUILIMABI (Moay.as, npakTuku, HAP)

[IpakTryeckue paboThl yka3aHbl B pazzede 4.
KonrponbsHas padora Ne 1.

KonrponbsHas padora Ne 2.

Jomainee 3agaHue.

OIIeHO‘IHI)Ie MaTepHuaJbl (OIIeHO‘IHl)le CpeJICTBa), HCIMOJb3YEMbIC JISl IK3aMCHaA

Bonpoce! 1711 npoBepKH 3HAHMIA:

1. OcHOBHBIE NMPU3HAKH KPUCTAILIMYECKOTO COCTOSHMS BeuiecTBa. OCHOBHBIC THUIBI KPUCTAIMYECKUX PEUIETOK.
[TapaMeTpsl, INIOTHOCTh, KOOPAMHAIIMOHHOE YUCIIO PEIETKH. AHU30TPONHS CBOUCTB.

2. IlepBuuHas KpuCTaM3alus METaUIOB. TepMOIMHAMHYECKHE OCHOBBI KPUCTALIM3ALUH W IOJUMOP(HBIX
npeBpameHnii. Kpuctammmsanus MeTauloB M3 JKUAKOCTH. 3apOoXICHHE KPHUCTAIIOB B JKUAKOCTH. CTeneHb
NEPEOXNaXKAEHNS U €€ BIMSIHNAE Ha KPHCTAIUIM3ALHIO.

3. HenaputHas kpuctammzanus. CTpoeHHe METaUINIECKOro ciauTKa. [IpuanHbl 00pa30BaHus 30H CIIUTKOB.

4. Kpucramumsanus crniaaBoB. JlnarpamMmma cOCTOSHHS ABOMHBIX CHcTeM, MX moctpoenue. Ilpasuno ¢as. [Ipasuio
oTpe3koB. VX mprMeHeHne IPU aHANIN3€ NPEBPALEHUN B IBOMHBIX CHCTEMAX.

5. Cucrema ¢ OrpaHHYCHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSHHUM C 00pa30BaHMEM IBTEKTHUKH M NEPETEKTHKH.
AHanu3 3TUX CHCTEM C MOMOIIBIO KPUBBIX oXJaxaeHus. [IpaBuno (a3 u mpaBuiio OTpe3KOB. DBTEKTHYECKAs U
MepeTeKTUYeCcKasi peaKkiH.

6. OOmmi xapaktep CBsi3eil MeXIy OuarpaMMaMH COCTOSHHS (CTPYKTYpOil) M CBOWCTBaMH JIBOWHBIX CIUIABOB
(mpaBuinio KypHakoBa).

7. JlmarpaMma COCTOSIHMS CHCTEMBI jkele30-yriiepoa. IleperekTudeckas, SBTEKTHUECKAs U IBTEKTOUIHAS PEaKIHs
B CHCTEME.

8. Tsépumpie da3sl B cucteme Fe-FesC. X cTpykTypa 1 CBOMCTBa

9. TlpespameHus B YyryHax JO3BTCKTHIECKUX, SBTCKTHYECKUX U 3a3BTEKTHICCKHUX.

10. BiiusiHue yriaepoaa v MOCTOSTHHBIX MPUMECEH Ha CBOMCTBA CcTajcH.

11. Yopyras u mnactudeckas nedopmanusi, NpuIuHBl €€ BOSHMKHOBEHMs. Du3mueckas MPHPOAA IUIACTHIECKON
nedopManuu. J[BoHUKOBaHUE.

12. BiusiHue TeMIepaTypbl HarpeBa Ha BEJIMUMHY 3epHa. MHTepBasibl HarpeBa 3aroToBOK (CTajbHbIX) mog OMJI.
Ileperpes. Ilepexor.

13. U3oTepMHUUECKUi pacman MEePeoXJaXAEHHOTO ayCTeHHUTA. YCTOWYHMBOCTH ayCTEHHWTA. BIHMSHHE CTENCHU
nepeoxnaxaeHus Ha pacnaf. «Cy oOpa3Has AuarpaMMma H30TepMHUUYECKOTO MPEBPAIIeHUS ayCTEHUTA.

14. zoTepmuueckoe IpeBpalieHne ayCTeHHTa JT03BTEKTOUIHBIX U 3a3TEKTOMIHBIX cTayeil. Bnusaue yrnepoma Ha
YCTONUYMBOCTh ayCTeHUTa (MapTEHCUTHBIE TOUKH).

15. IlpeBpamieHne ayCTeHUTA IPH HETIPEPHIBHOM OXJIAXKACHUH. KpuTrnieckast CKOpOCTh 3aKaJIKH.

16. IlpeBpamienne npu OTIYCKe 3aKajJEHHON crayii. BimsHue TemrmepaTypbl OTIIyCKa Ha CTPYKTYpy M CBOWCTBA
3aKkan€HHOU cTanu. OTIyCKHasl XPyIKOCTb.

17.3akanounble  cpenpl. 3akanuBaeMOCHTh. [IpokanmBaeMocTh. BimsiHMe Jnerupyrommx 3JIEeMEHTOB Ha
MPOKAJINBAEMOCTb.

18. Hopmanusanus. 3akanka, e€ BUIbI, 3alIMTa OT OKUCIICHHUSI.

19. Xumuko-Tepmuueckas obpaboTka cranu. llemeHTtanus, a3oTupoBaHue, HUTpoleMmeHTalms. Juddy3suonHoe
HACHIIIIEHNE PA3INYHBIMUA METaJIaMH.

20.Kinaccudukanms crand 10 TNPOU3BOACTBY, HA3HAYCHHUIO, CTPYKType. MapKHpoBKa KOHCTPYKIIMOHHBIX
YIIEPOIUCTHIX U JETHPOBAHHBIX CTaNEH.

21. JlernpoBaHHbIE KOHCTPYKIIMOHHbBIE CTAJIH. MaIIMHOCTPOUTENILHBIE IEMEHTUPYEMbIE U YJIy4llIaeMbIe CTaJIH.

22. KOHCTPYKIIMOHHBIE CTAJIN JUISl OTJIIMBOK, X MapKUPOBKA, CBOMCTBA.

23. MI3HOCOCTOlKHE HEpKaBEIOIINe KOHCTPYKIIMOHHBIE CTAJIH.

24. CruaBbl Ha OCHOBE HUKEJS M K0OaJIbTa, X CTpyKTypa. OCHOBa TepMHYECKOH 00pabOTKHM 3THX CILIaBOB.

25. llltamnoBele crtasnn g JeOpMHUpPOBaHMS B XOJOAHOM W TOpSiYEM COCTOSHHAX. MerautokepamMudecknue
TBEpP/IbIE CILIABHI.

26. KoBkuii 4yryH, cocTaB, MapKUpOBKa. BHbI OT)XKHTa OTIMBOK M3 KOBKOTO 4yryHa. BricokonpouHslit uyryH. Ero
MapKHPOBKa.

27. AmomuHuMil.  AJOMUHHMEBbIe  cuiaBbl.  JleopMupyemble  alllOMHHHEBbIE CIUIaBbl. VICKyCCTBEHHOE H
€CTECTBEHHOE CTapeHHE aTIOMUHUEBHIX CIUIABOB.

28. Menp. CrutaBbl Ha MeIHOM ocHOBe. JIaTyHH, UX MapKUpPOBKa, CBOiicTBAa. BpOH3bI, UX MapKUPOBKa, CBOHCTBA.

29. Ionumepsl. [Tonumepusanus u nonukoxnaeHcanus. CTpoeHue, CBOWCTBA, IIPUMEHEHHE.

30. DiacTomepsbl.




31. Oprannueckue u Heopranumdeckue crékia. Cutamisl. Merajunuyeckue cTékIa.

MeToauKa OLIEHKH Pe3yJbTATOB 00yUeHHs M0 TUCHHUILINHE (MOaYJ10, mpakTuke, HUP)

. TpeboBaHUs K OIICHUBAHUIO B COOTBETCTBUH C YICOHBIM IUIAHOM: 3K3aMeH B 5-M cemecTpe.
. Cucrema OlIEHMBAHUsI, UCIIOJIb3yeMas IperoiaBaTesieM Ul TeKyIeH OLEHKH YCIIEBaeMOCTH - OaJuIbHO-
pEeUTUHrOBas:

- MOCEIIeHHe 3aHATHH ¢ AucKyccueil mo temam 3anstus — 0,5 Oanna 3a 1 3ansTue (Bcero 36 3aHATHI), UTOTO HE
6osee 18 Ganos,

- BHIMOJIHEHHUE PaKTHYEeCKUX padboT — no 3 6aia 3a 1 paboty (Bcero 16 pabor), uroro ue 6onee 48 6amos;

- BHINTOJIHEHHE KOHTPOJIBHBIX paboT — 1o 6 6aymuios 3a 1 pabory (Bcero 2 pabotsl), uroro He 6onee 12 6amios;

- BBINTOJIHEHUE JIOMAIIIHETo 3a7aHust — 6 0auioB.

o Cucrema noiy4yeHus! IOMOJIHNUTEIbHBIX 0aJlIOB:

- MOJrOTOBKA MyOJIMKALMK Ha KOH(EPEHIIMIO B paMKax Marepuaia n3y4aeMoro Kypca ¢ OYHbIM BBICTYyIJIeHHEeM — 16
0ayuioB, 6¢3 BHICTYIUICHUS — 8 OaJIIOB.

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

o YcaoBue noyueHus 3K3aMeHa 10 TUCIUIIIHHE

OueHKa «OTIMYHO» BBICTAaBISIETCSl CTYJIEHTY, BBINOJHHMBIIEMY B YCTaHOBJICHHBIE CPOKHM HEOOXOIMMBIN
00beM 71a00paTOPHBIX, MPAKTUYECKUX M KOHTPOJBHBIX Pa0OT, 3aIUTUBIIEMY MX W YCBOMBLIEMY HpOTpamMMy IO
pe3yibpTaTaM 3K3aMeHa He MeHee ueM Ha 90%.

OueHka «XOpOILIO» BBICTABISCTCS CTYICHTY, BBINOJHUBILEMY B YCTaHOBJICHHBIE CPOKH HEOOXOIMMBIH
00BeM N1abOPATOPHBIX, MPAKTHYSCKMX M KOHTPOJBHBIX PadoT, 3aIMUTHBLIEMY HX H YCBOMBIIEMY HPOrpaMmy MO
pe3yJibTaTaM 3K3aMeHa He MeHee ueM Ha 70%.

OueHKa «yHOBJICTBOPUTEIILHO» BBICTABIACTCS CTYICHTY, BBIIOJHUBIIEMY B YCTaHOBJICHHBIC CPOKH
HEeoOXOIMMBIH 00BeM JIaOOPAaTOPHBIX, NPAKTUYECKUX M KOHTPOJIBHBIX PaboT, 3alIUTHUBIIEMY UX H YCBOMBLIEMY
IIporpaMMy IO pe3yJIbTaTaM dK3aMeHa He MeHee ueM Ha 50%.

OL[CHKa «HCYAOBJICTBOPUTECIIBHO» BBICTABJIACTCA CTYIACHTY, BBINOJHUBIIEMY B YCTAHOBJICHHBIC CPOKHU
HEOOXOAUMBI 00BbeM J1a00paTOPHBIX, NMPAKTUUECKHX M KOHTPOJBHBIX padoT, 3alUTUBILIEMY HX M YCBOMBIIEMY
IporpaMMy IO pe3yJIbTaTaM dK3aMeHa MeHee yeM Ha 50%.

6. YYAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECNEYEHUE JUCLUALIUHbBI
(MOJYJISI, MIPAKTHUKH, HUP)

6.1. Pekomenayemasi JiutTeparypa

6.1.1 OcHoBHas JuTepaTypa
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ToxmuH yaeOHOe c. : Tabm.,
AM. u 1p. mocoowue. rpad., wi.
ISBN 978-5-
7638-3322-5.
Mocksa:
MarepuanoBeaeH Jloroc, 2006.
PoxencKas e EC6HI/IK Hn;{ VYuusepcurerckas ondanoreka ONLINE —424 c. : v,
a2 Y U nttp:/ibiblioclub.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, 3ariaBue buoanorexa HM3parenanct
ue COCTaBHTE BO, IO
Jam
bornaperi Ocrost Yuusepcurerckas oudamnoreka ONLINE Mocksa:
oll,, MaTepuaioBeeH PRt . _ L BMHOM.
J3 http://biblioclub.ru/index.php?page=book&id=
KabanoBa usi: yueOHUK 2-¢ Jlaboparopus
272931 o
T.A., W3, 3HAHUH,



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

Pr16anko 2015. - 763
B.B. mox C.:Hnl.,
pen. I'.T. Ta0JI., CXEM.
Bonnapenk ISBN 978-5-
0 9963-2377-7.
6.1.3 MeToauyeckue MaTepHaJbl
O6o03HaueH ABTODHI, 3arnasue Bubnmoreka UsnarenscTs
ne COCTaBUTET 0, TOT
"
MarepuanoseneH
W€ U TEXHOJIOTHS
KOHCTPYKIIMOHHBI .
X Magngano& - .. Crapuit
Voasosa Jarpamma http://irbis3.sf-misis.ru/storage/Metamnypruu | Ockom: CTU
M1 p p 1 MeTaiioBeneHus1/ Ypasona - .13 ms HUTY
JL.O. JKEJE30-yIIIePOa.
VaeBioe TETI03HEPreTHKOB.pdf MUCuC,
2014. - 43 c.
0cOOMeE K BHIIL.
JIOMAIITHETO
3aJaHHS.
MartepuanoBeqeH
He U TEXHOJIOTHSA .
KOHCTPYKIIMOHHBI o . Crapetii
http://irbis3.sf-misis.ru/storage/Meramunypruu | Ockon: CTU
M2 Ypasosa X MAaTCpHaOB. 1 METaJUIOBEICHUS/ Y pa3oBa - DJI. MpaKTHKa HUTY
JLO. YuebHOE
HocoGre s IUTS TeTII0AHEePTeTUKOB. pdf MUCuC,
2014. - 59 c.
MIPAKTHICCKIX
3aHSITHH.
MartepuanoBeqeH
W€ U TEXHOJIOTHS C .
koHcTpykumoHHbl | http://irbis3.sf-misis.ru/storage/Meramnypruu OCKZ?iPIéI:IFI/I
M3 VYpazosa X MaTepUaJIoB. u MetamoBenenus/ Ypazosa JID - HI/I;FY
JLO. YuebHOE MartepuanoBeieHUE U TEXHOJIOTUSI KOHCTPYK
mmocoone st MatepuainoB mpakt KT,MO 2014.pdf MHCuC,
’ 2014. -84 c.
MIPAKTHICCKIX
3aHSITHH.
6.2. IlepeueHpb pecypcoB HHGOPMAIMOHHO-TeJIEKOMMYHMKANMOHHOI ceTn «UHTEpHET»
51 I'OCT 5639-82 — Cranu u cmiaBbl. MeTOABI BBISBICHUS KM ONPEACICHUS BEIUYMHBI 3€pHA.
(http://docs.cntd.ru/document/1200005473)
59 I'OCT 1778-70 — Crane. Meramiorpaduueckue METOJbl ONPEACICHHUS HEMETAUTHYCCKIX
srirouenuit. (http://docs.cntd.ru/document/1200005709)
33 'OCT 8233-56 — Crass. Dramonsl mukpoctpykrypsl. (http://docs.cntd.ru/document/1200004654)
54 I'OCT 3443-87 OtiuBKkd W3 4YyryHa C pasiu4yHoi (opmoit rpadura. MeToasl ONpeneiCHHs
crpykrypsl. (http://docs.cntd.ru/document/1200011563)
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
Im1 Office Professional Plus 2016 RUS OLP NL Acdmc
2 11O Windows Professional 10 SNGL Upgrd OLP NL Acdmc

6.4. IlepeuyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

MOAYJIA, IPAKTUKH, HUP)

st mpoBeneHns nekuuid ucnonbyercs ayauropus Ne 410,
Hcnons3zyemoe o6opynoBaHue:

[ koMmrbioTep ¢ ycranosienHsiM 110 Windows Professional 10 SNGL Upgrd OLP NL Acdmc, Office
Professional Plus 2016 RUS OLP NL Acdmc u mynsrumMeauiinas gocka ACTIVboard 387Pro.
Jnsi npoBefeHusl JaO0OPAaTOPHBIX M MPAKTHYECKHX PabOT HCIOJIB3YeTcsl ClelUaIu3upoBaHHAas
aymuropus Ne 420 «JlabopaTopnss KOHCTPYKIITHOHHBIX MAaTePHAJIOB U MaTEPHUATOBEICHU.

7.2 Hcnonb3yemMoe 00opynoBaHue:

1. Meramnorpadudeckuii otpe3toit ctanok SQ-80 — 1 mit.
2. Cranok st 3anpeccoBkr XQ-2B — 1 mir.



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. llInuoBaapHO-NIONNPOBAIILHBEIA CTAHOK C ITOJlyaBTOMAaTHUECKHM JiepkaTteneM obpasuoB MP-1B — 1
IIT.;

4. Meramutorpaguyeckuii Mukpockon Meram PB-21-2M — 1 mir.;

5. Mertamnorpaduueckuii Mukpockorn MUM-6 — 1 .

6. Mukpoteepaomep Bukkepca [IMT-3M — 1 mir.;

7. CrannonapHsiit TBepaoMep 1o Poxsenmy METOJIAB 101 — 1 mT.;

8. Cranmonapusliii TBepaomep mo bpunemmo METOJIAB 601 — 1 mmr.;

9. CranmoHapHsiii TBepaomMep mo Bukkepcy METOJIAB 451 — 1 mT.

8. METOAWYECKHE YKA3AHMUA VIS OBYYAIOIIMUXCS IO N3YYEHHUIO JUCIUITJIMHbI

Jlexupu MPOBOIATCS B TPATUIIMOHHOW (OpME M CTPOSTCS IO CICAYIOMIeH cXeMe: JISKIHS TpernoIaBaTes,
3aTeM OTBETHI MpermoAaBaTelis Ha BOMPOCH CTYJIEHTOB M OOCYXKIEHHE MPOCIYIIAHHOTO MaTepuana. AKTHBHOE
y4acTHe CTYJCHTOB B OOCYXXICHHHM W3YyUYEHHOTO MaTepuaia SBISICTCS OTHHUM U3 3JIEMEHTOB HMX PEHTHHTOBOM
OILICHKH.

Ha mpakThyeckux 3aHATHSIX M JIA0OPaTOPHBIX pabOTax CTYAEHTH ydaTcs paboTaTh C HMCIBITATCIbHBIMU
MAIllMHAMH W TEXHOJIOTUYECKAM O00OpYJOBaHUEM, CAMOCTOSATECILHO BBITIONHATH 3aMaHus ¢ (OpMyIUpOBaHHEM
MPOMEKYTOUHBIX W OOMIMX  BBIBOJOB, TpaHUyYecKu TPEACTABIATh H  aAHAIM3UPOBATH  3aBUCHMOCTH
METAIJIOBETYECKUX W TEXHOJOTHMUECKHX IOKazareseil, KPUTHYECKH OLEHUBATh IOJYUYCHHbIE pPe3yJbTaThl H
(hopMyITHPOBATH PEKOMEHIAIINY 110 MX YIIYYIICHUIO.

[Ipu paccMoTpeHHr HOBOTO pasjeiia JUCIUILUIMHBI MPOBOAUTCS KPAaTKUK OMPOC CTYACHTOB MO MpeAbIayeit
TeMe, B3aNMOCBA3aHHOM C HOBOH TEMOM.

JIi1st myd1ero yCBOCHHs MaTepHalia IPUBOASTCS MPaAKTHICCKUE TIPUMEPHI U3 001aCTH MaTEPHATIOBEICHHS.

Ilo aucnuIUIMHE TPeIyCMOTPEHA MMPOMEKYTOTHAS aTTECTAMs B opMe IK3aMeHa B 5 ceMecTpe.

KoHTpoap KkauecTBa OCBOCHHS MUCIUILUIMHBI BKIIOYaeT B ce0s TEKYIIMA KOHTPOJb YCIEBACMOCTH H
MIPOMEKYTOYHYIO aTTECTAIIUIO 00YJIArOIIHXCS.

Texymmuid KOHTPOJb YCIEBAGMOCTH OOCCIICYMBAET OICHWBAHHME XOJIda OCBOCHHS  JTUCIHILIAHBI,
MPOMEKYTOUHAsI aTTeCTAllMsl OOYYarOIIMXCsl — OICHHBAHUC MPOMEXYTOYHBIX U OKOHYATCIbHBIX PE3YJIbTATOB
00yueHHs M0 MUCHUIUIMHE. TEeKyIIUH KOHTPOJIb YCIIEBAEMOCTH BKIIFOYACT B CeOs 3aJaHMs JJI1 CAMOCTOSATCIHLHOTO
BBITIOJTHEHMSI M KOHTPOJIbHBIE MEPOIIPHUSITHUS MO UX MPOBEPKE.
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