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1. AHHOTALIUA
K padoueii mporpamMme TUCHHUTLINHBI

b1.5.20 MatepuaJjoBenenue
Tpynoemkocts 5 3.e.

1.1. Leanb ocBoeHUsI U KPaTKoe co/iep:KaHne JUCIUIIIHHbI
Llens: prOOpETEHNE CTYIEHTAMU 3HAHUI 00 OCHOBHBIX MaTepHaliaX, IPUMEHIEMbIX B TOPHOM
MaIIMHOCTPOEHUH, METO/IaX YIIPABJICHUS UX CBOMCTBAMU M PAIlMOHATIFHOTO BHIOOpA MaTepHAIIOB
JJIsA neTaneﬁ MallluH U UHCTPYMCHTA.
Kpamxoe cooeporcanue:
CTpoeHne BemecTB; (a3bl M (a30BbIE NPEBPALICHHUS;, IUarpaMMa COCTOSHHS —CIIJIaBOB;
MOJIMMEPHBIE BEIECTBA: COCTaB, CTPOEGHHE M CTPYKTypa; KOMIIO3HIIMOHHBIE MAaTepUabI;
CBOMCTBaA BCUICCTB n MaTcpHraioB B OCHOBHBIX q)HSI/IKO-XI/IMI/I‘ICCKI/IX mponeccax;
TEXHOJIOTHYECKHE U MOTPEOUTENLCKIE CBOMCTBA; CITIOCOOBI BO3/ICHCTBUS HA CBOICTBA BEIIECTB U
MaTepHuaioB; o0mue TpeOoBaHUS OE30MacHOCTH IMPH NPUMEHEHUHM BEIIECTB M MAaTepHajoB;
METaJIJIbl ¥ CIJIABBI HA UX OCHOBE; METAJNIMYECKUE MOPOIIKOBBIE MAaTEPHUAIIb; KOMIIO3UIIMOHHBIE
MaTepuagbl C METAUIMYECKOM MaTpuled; MeTaNIMYecKUe CTeKia; 3aluTa METAUIOB OT
KOPpPO3UU; MaTepHalbl U3 OPraHUYECKUX BEIECTB, HEOPraHMUYECKHUE MOJIMMEPHBIE MAaTepUAIbI;

CHUTAILIbI,

MOJIMMEPHBIC TUIACTUYCCKUC MAaTCpPpUAJIbL

(nmmactmaccsl);  TOJYTPOBOJHUKOBBIE

MaTepHalIbl; INIEHKOOOpa3yIoIye MaTepHuasibl.
1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

[Inanupyemsie pe3yabpTaThl OC-
BOCHUS IPOrpaMMBbI(colepxa-
HHE U KOJIbl KOMIIETEHIINN)

[Inanupyemsie pe3ysbTaTbl 00yUeHHS O AUCLHUIUIMHE

OIIK-1 - cnocoOHOCTBIO
pelaTh 3a1a49u
npodeccHoHaNBHOMI
NeSITeIbHOCTH Ha OCHOBE MH-
dopmanronHoi n 6udIMO-
rpaduIecKOi KyIbTYpHI C
npuMeHeHneM HHpopma-
IHOHHO-KOMMYHHUKAIITHOHHBIX
TEXHOJIOTHUM U C YUETOM OC-
HOBHBIX TpeOOBaHU UHPOP-
MAaIMOHHOM 0€30MacCHOCTH.
[TKB-5 - cnoco6HOCTH
BBIOUPATh METAJNTUYCCKUE
HEMETaNTNIEeCKNEe MaTepHabl,
UCTIOJIb3YEMbIC B TOPHOU
POMBIIIJICHHOCTH B
3aBHCHUMOCTH OT CITyKeOHOTO
Ha3HAYCHUS U3IENUs U
YCIIOBHIA DKCILTyaTaIliH;,
[IKB-6 - ymMeHue npuMeHsTh
METO/IbI HCITBITAHUH 110
OTIPENICIICHUI0 MEXaHMUECKUX
U TEXHOJIOTUYCCKUX CBOMCTB
MAaTEpHAJIOB M U3JICIIN;

[Honoicen 3namn.

OCHOBHbIE, TEXHOJIOTMYECKHE U HKCIUTyaTallMOHHbIE CBONCTBA
MaTEpUajIoB, HCIOIb3YEMBIX IPU H3TOTOBIEHUU TOPHOTO
000pyAOBaHUs, MHCTPYMEHTA U KOHCTPYKIIUH;

TEOPHIO CTPOCHUSI MaTEPUATIOB;

CTPYKTYpPY U CBOMCTBA METAJJIOB, CIJIABOB, HEMETAIITMUECKHUX
¥ KOMIIO3UIIHOHHBIX MAaTEPUAJIOB;

METO/Ibl PETYIMPOBAHUS CBOWCTB MaTEPUAJIOB.

Jonowcen ymems:

MPOU3BOJIUTH BHIOOP MaTepUalioB JUIsl PA3IUYHBIX JAeTaneit
MAIIWH, KOHCTPYKIUNA U HHCTPYMEHTA;

COCTaBJIATh Tpaduku pabOT M TEPCHEKTHBHBIC IUIAHBI
WHCTPYKIIUU, CMETHI, 3asBKH Ha MaTepuasbl 1 000pyA0BaHNUE,

3aIlOJIHATH HCO6XOI[I/IMBIe OTYCTHBIC JAOKYMCEHTBIL B
COOTBCTCTBUH C YCTAHOBJICHHBIMU HOPMAMU;
HCIIOJb30BAaTh TEXHHUYECCKUC CpeacTBa OIIBITHO-

MIPOMBINIICHHBIX UCIIBITAHUN 000pYIOBaHUS U TEXHOJIOTUH.
Jonowcen enademo:

-IIEPBUYHBIM  Y4YETOM  BBIMOJHEHHBIX  paboT
HKCILIyaTaIlliy ¥ PEMOHTE TOPHOTO 000PYI0BaHUS;
HABBIKAMU OPTaHU3AIMH HAyYHO-UCCIIEI0BATENBCKUX PaboT.

pu




1.3. MecTo 1MCOMIVIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Unnexc HaumenoBanue Cemectp WHaeKkcsl 1 HAMMEHOBAHHS YUI€OHBIX TUCIIHITINH
JACLUIUIVHBI U3Yy4YEHUS (Momyeii), mpakTHK
(Momyis), MPaKTUKH JUIL KOTOPBIX
Ha KOTOpBIE OMUPAETCS .
N COJICp)KaHKE JTaHHOU
coAepKaHUE JaHHOU
JUCIUTLIAHBL (MOJTYJIS)
JTUCITUTUTUHBI (MOTYJIs1) "
BBICTYIIAET OMOPOH
b1.5.20 MarepuanoBeneHue 5 b1.5.12 ®u3uka bl. B.29 Topusle mamu-

Bb1.b.13 Xumus
b1.5.16.03
CormnpoTtuBneHue
MaTepUAJIOB

HBI 1 000pyTOBaHHE
b1.5.30.04 Texnoimorusa n

KOMILIEKCHAs MEXaHU-
samnust OI'P

b1.5.16.02 TIlpuknagnas
MeXaHHKa

1.4. SI3bIk nIpenogaBaHusi: PyCCKUI.




2. O0beM IMCHUILUTHHBI B 32YeTHBIX eIMHUIAX ¢ YKa3aHHEM KOJIHYeCTBA aKaIeMHUYeCKUX
4aCc0B, BbIJI€JIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aloluXcd ¢ npenojaaBaresiemM (1o BUaam
YueOHBIX 3aHAATHII) 1 HA CAMOCTOSITEJILHYIO PadoTy 00y4aromuxcs

Brinucka u3 yae6Horo miana (rp. C-0D-16):

Ko 1 Ha3BaHue AUCIMIUIMHBI IO YYeOHOMY TIJIaHy

b.1.b.20MarepuanoBeaenue

Kypc uzyuenus 3
Cemectp(bl) U3y4YEeHHUS 5
dopmMa IpoMeKyTOUHOU aTTeCTAllMH (3aUeT/3K3aMeH) OKk3ameH
KontponbHas paboTa, ceMeCTp BBITIOJIHEHHS 6
Tpyaoemkocts (B 3ET) 53ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:
Nel.  KonrakTHas  padora  od0ywammmxess ¢ | OObem ayquTopHOU Br.u. c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B Hacax JOT nmm 301, B
yacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 79 -
1.1. 3aHTHS JIEKITMOHHOTO THMA (JICKIIHH) 36 -
1.2. 3aHSITHS CEMUHAPCKOTO TUTIA, BCETO, B T.4.: -
- CEMUHApbI (mpakTU4eckKue 3aHSITHS, - -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe pabOThI - -
- IPAKTUKYMBI 36 -
1.3. KCP (KOHTpOJIb CaMOCTOSITENbHOW pPabOTHI, 7 -

KOHCYJIbTAITHH)

Ne2. CamocrositesibHass padora odyuawimuxcs (CPC) 74
(B yacax)
Ne3. KosaumuyecTBO 4acoB Ha 3K3aMeH (TpU HaTUYUU 27

9K3aMEHa B YUYCOHOM IIJIaHE)

1 Yka3pIBaeTcsi, €Clid B aHHOTAIIMK 00pa30BaTeIbHON TPOrpaMMBbI 10 o3 «CBEeICHHS O
HpI/IMeHeHI/II/I JOUCTAHIIMOHHBIX TGXHOJIOFI/IP'I nu 3H€KTp0HHOFO 06yqumI» yKasaH OTBECT «Ia».




3. Coaep:xanue TUCUMILINHBI, CTPYKTYPHPOBAHHOE [0 TeMaM C YKa3aHHeM 0TBeJeHHOI0

HA HUX KOJIHYIECTBA AKAACMHUYCCKHX YaCOB U BU/10B y‘leﬁHbIX 3aHATH

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHIl

azzen cero OHTaKTHas paboTa, B yacax acel
P B K pab Y CPC
4acoB
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BBenenue. 3agaun kypca.
Knaccudukarus rexan- 2 2 - 2(TP)
YECKUX MaTepPHaJIOB
TCpMI/I‘ICCKI/IC KPHUBBIC OX-
[E— 14 2 2 10(TP,ITP)
CrtpoeHne 1 CBOMCTBA
CITABOB 12 2 2 8(TP,ITP)
I[I/Ial'”paMMa KCIC30-ICEMCH-
TUT 20 4 4 4 | 8§(TP,ITP)
UyryHsl 10 6(TP,IIP)
yrHCpOZ[I/ICTLIG " JICTUPO-
BaHHBIE CTAJIN 17 4 4 9(TP.IIP)
Tepmuueckas 06paboTka 19 4 4 2 | o(TP.IIP)
METAJUIOB M CIIABOB. ’
KOHCTpYKIIMOHHBIE CTAJIH. 23 2 | 9(TP,IIP)
HBGTHLIC MCTaJlJIbl U
CILTABLL 17 4 4 9(TP.ITP)
Hemerannuueckue u
KOMITO3UITMOHHBIC MaTe- 9 2 2 5(TP,ITP)
pHUAJIBL.
KonTponbHas pabota 6 - - - - - - - - - | 6(xp)
DK3aMeH 27 - - - - - - - - - 1 27(9)
Hroro 180 | 32 | - - - - - 32| - 8 108

[Ipumeuanne: I1P- odopmnenne u moaroroska k 3ammure; PI'P- odopmienre n moAroroBka K 3amiure pacuyeTHO-
rpaduyeckoit paboTsl; TP- TeopeTnueckast MOAroTOBKA;KP — BBIIIOJIHEHHE KOHTPOJIBHON paboThI;




3.2. CopepxaHue TeM NPOrpaMMbl TUCHHUILINHBI

Tema 1. BBenenne. 3axaun kypca. Kinaccupukanusi TeXHH4eCKHX MaTEPHAJIOB.
Marepuansl MeTaNIN4YECKUE, HEMETAJUINYECKHEe, KOMITO3UIMOHHbIE. Cofiep KaHue 3JIEMEHTOB B
3eMHOIi Kope. MupoBoif 00beM MTPOU3BOICTBA OCHOBHBIX MaTepuaioB. CTPyKTYpHBIE METOIbI
uccieoBaHus. THUITbI KPUCTAJUINYECKUX PEIIETOK, 0COOEHHOCTH CTPOEHHUSI PEATIbHBIX
METAITINYECKUX MaTEPUAJIOB.

Tema 2.Tepmuueckue KpUBbIe OXJIAKIEHU

3aTBepleBaHUE METAJUIMYECKUX MaTepuanoB. TepMUYecKHE KpHBBIC OXJIXKICHUS TMpU
KpucTtaym3anuu MetamwioB. I[lpumenenue mnpaBuna ¢az. dakTtopbl, BIUSIONIME Ha IPOILECC
KpucTaJIM3auu. MoaudunupoBaHue KHUAKOro Meramuia. Matepuanabl aMOpQHOTO CTPOEHUS U
ux npumenenue. [lomumopdHueie npeBpaiienus B Mmetaiax. JKuakue KpucTaibl.

Tema 3.Ctpoenne u CBOiiCTBA CIJIABOB

CtpoeHure U CBOWCTBA TUIMOBBIX TBYXKOMIIOHEHTHBIX CIIIaBOB. [ToHSATHE O QU3UKO-XUMHUYECKOM
aHaynm3e. JluarpaMma COCTOSIHUSI CHCTEM C TTOJIHOM pacCTBOPUMOCTBIO KOMITOHEHTOB B TBEPIOM
cocrosiHuu. [IpuMeHeHne nmpaBuiia OTpe3KoB. BHyTpUKpHCcTaIndecKas JIMKBAIHSL.

Tema 4./luarpamma Kej1e30-1eMeHTHT

®da30BbIC MPEBpAILICHUS B KEE30yTIEPOAUCTHIX criaBax. JuarpamMmma xene3o-1eMeHTUT. dasbl
U CTPYKTYpPHBIC COCTABIISIIOIIME CTald M OeNbIX 4YyryHOB. KpHBbIE OXJNaKIACHHS W aHAIU3
(ha30BBIX PEBPAIICHUN KEIE30yTIACPOIUCTHIX CIIJIABOB.

Tema 5. Uyrynni

CtpoeHne w CBoOiicTBa 4YyryHOB. Jluarpamma cocTossHHS JKene3o - rpadur. Da3oBbie
npeBpauieHuss B yyryHax. CTpykTypa 4yryHOB. BiusiHMe nmpumeceil U CKOpOCTH OXJIaXIECHUs
(TONMIIMHBI OTJIIMBKH) HAa CTPYKTYpPY UYyryHOB. YUyryHbl C IUIAQCTHMHYATHIM, IIAPOBUIHBIM,
BEPMUKYJISIDHBIM M XJonmbeBUAHBIM rpadutom: YIII, YIIB, YBI, UXI. Mexanudeckue
CBOWCTBA YyT'YHOB. AHTU(PUKLIMOHHBIC U JIETUPOBAHHBIE YYTYHBI.

Tema 6.Yraepoaucroie U JIerHPOBAHHBIE CTAJM.

CtpoeHue u CBOMCTBA cTajel. BimsiHue yriepo/ia v MOoCTOSHHBIX IPUMECEN HA CTPYKTYPY U
cBoiictBa cranu. Kinaccudukanus craiell mo cocTaBy, Ka4eCTBY U CTPYKTYPHBIM KJIaccaM.
BrnusiHue nerupyronux 3J1eMeHTOB Ha CTPYKTYPY U (a30BbIe MPEBpALCHHS B CTaIU. TeHACHIINS
Pa3BUTHS IPOU3BOJCTBA CTATH

Tema 7. Tepmuueckasi 00padoTKa METAJJIOB U CILIABOB.

[loBepxHocTHas 3akanka crtanu. lLlementanus cramu. CTpoeHUE LEMEHTOBAHHOTO CIOA.
Tepmuueckas oOpaboTka ctanu mocie nemMeHTauuu. Hutponemenranus craiu. A30THPOBaHUE.
[ToxpbITHS METAJIOB: HANIBLJICHHBIE U OCaXAeHHbIe. CBEPXILIACTUYHOCTb.

Tema 8. KoHCTpYyKIIMOHHBIE CTAJIM.

[leMeHTyeMBbIE U yITydIIaeMbIe CTATH, KIIACCU(PUKAIINS IO XUMUIECKOMY cOoCTaBy. JlepekTs
JISTUPOBAHHBIX CTaNel. PeccopHo - Mpy>KMHHBIE CTAH U CIUJIaBbl OOIIETO U CIIEHUATBHOTO
Ha3HayeHus. KaponpoyHbIe CTaau 1 CIuiaBbl. KOPpO3MOHHOCTONKHUE CTAIN U CILJIABBHI.
Kucnorocrolikue ctanu U crjaBbl. MarHUTHbBIE CTaIH U CILIABBl. DJIEKTPOTEXHUYECKHUE CIIABBI.
CriaBsl ¢ 0COOBIMHU TETUIOBBIMH U YIIPYTUMHU CBOMCTBaMH. MaTepuabl C MaMsSThIO (JOPMBI.

Tema 9.1lBeTHBIE METALIBI H CILIABLIL.



CrnaBsl aqIOMHUHHEBBIE Ae(pOpPMHpPOBAHHBIE W IUTEHHBbIE. 3aKanka M crapeHne. MoIyTupoBaHHBIC
CTPYKTYPHL.

Tema 10. HemeTainueckue ¥ KOMIO3UIMOHHBIE MATEPHAIBI.

AnTH(pUKLIMOHHBIE MaTepHaibl. CTpoeHue, cBoicTBa U npuMeHenue. Kaydyku u pe3uHoBbIe
matepuaisl. Tepmoanacromnactel. Heopranuueckoe crekno. CTEKIOKPUCTANIMYECKUE MaTe-
puainbl. KOHCTpYKLIMOHHBIE KepaMUYECKHE MaTepHallbl. YTIepoIHbIe U rpauTOBbIE
maTepuaibl. Komnosumonnsie Matepuainsl (KM).

3.3. ®opMBbI 1 METObI IPOBEICHUS 3AHATHH, IPUMEHsIeMbIe Y4eOHbIe TEXHOJIOTHH
B mpornecce mpenonaBaHus JUCHMILIMHBI MCIOJIB3YIOTCS TPAaJULMOHHBIE TEXHOJIOIMU

HapsITy ¢ aKTUBHBIMU ¥ HHTCPAKTUBHBIMH TEXHOJIOTHSIMHU.
YyebHble TEXHOI0rMKn, UCro/Ib3yeMble B 06pa3zoBaTe/IbHOM rpoLecce

CeMm | Hcnons3yembie akTuBHBIe/MHTepakTUBHBIE | Kommuect
Pa3nen muciuIninHeel

ecTp 00pa3oBaTesIbHbIE TEXHOJIOTUU BO 4acoB

Jlexuus- mpeseHTanus 2n
Huarpamma xxene30-1eMEHTUT

Knacrtep 2np
er’IepO,[[I/ICTLIC " JICTUPOBAHHBIC HpOCKTI/IpOBaHHC OIMMOPHBIX CXCM m
CTaln (mpUMEHEHHE JITHPOBAHHBIX CTaJICH) P
Tepmuueckas oOpaboTka me-

ITocTpoeHHe ONIOPHBIX CXEM 2n

TaJIJIOB U CIIJIaBOB

KOHCTPYKIHOHHBIE CTalTH. 5 | Jlekuusi-npe3eHTanus ¢ 00CyKIeHHEM 2n

Hemerannuueckue u KOMIIO-

Keiic 4mp
3ULIMOHHBIE MaTEPUaJIb
Mertasisl U CriIaBbl
IIPUMEHSIEMBIE ITPU HU3KUX Pedepatsl (koHKYpC) 2n
TeMIepaTypax
Uroro: 8nbmnp

4. Ilepevyenb yueOHO-METOAMYECKOr0 0o0ecreYeHHs 1JIs CAMOCTOSTeIbHOM PadoThI
o0yyarommxcsi Mo JUCIUNIHHE

4.1 Conepxanue CPC

Ne HaumenoBanue pazgena Bup CPC Tpyno- @DOpMBI U METOABI KOHTPOJIS
(TeMBl) AUCIMIUINHBI EMKOCTb (B
gacax)
1| Beenenue. 3amaun
kypca. Knaccuduxanus
Teopetnyeckas 2
TECXHHUYCCKHUX MaTCpHa- Ananm3 TeOpeTHIECKOTO0
MOJTrOTOBKA K
JIOB MpaKTHYeCKHM paboTam Matepuana(saeayaut.CPC)
2 TepMuueckue KpuBble OX- 10
JIAKICHUSA
3 AHam3 TeOpeTUIeCcKoro u
CtpoeHue u CBOWCTBA Brinonxenue ] IPAKTUYECKOr0 MaTepua-
CILTaBOB MIPaKTHYECKOI padoTHI U JIOB, MTOJITOTOBKA K 3aIIU-TE
MIOJrOTOBKA K 3aIlUTE (reayn.CPC)
4 AHanM3 TeOpeTUIECKOTO
(aymut CPC)
Anarpamma sxeneso- 8 NPAKTHIECKOTO MAaTEPHa-
HEMCHTHT JI0B, TIOJIFOTOBKA K 3aII[H-TE
(BHeayn.CPC)




5 Teoperuueckas AHali3 TEOPETUYECKOTO
YyryHbl MOATOTOBKA 6 matepuana(ayaut.CPC)
6 Brinonnenue AHanu3 TeopeTUIEeCcKOro
YriepoaucTele U Jerupo- .
MIPAaKTHIECKOH paboTHI 1 9 (aymut CPC)
BaHHBIC CTAIIH MOJTOTOBKA K 3aIUTE MIPaKTHYECKOT0 MaTepHa-
7 TepMquCKaH JIOB, MOJITOTOBKA K 3aIlU-TE
00paboTKa METAJIOB U 9 (BHeayn.CPC)
CIJIABOB.
8 Koucrpykimonnsie Teopernyeckas 9
MOJTOTOBKA
CTajn. 2 Aymur. CPC- TectNel
9 [BeTHBIC METAIIBI U
10 | HemeTanmunueckue u AHanu3 COBpEMEHHBIX
Pabora ¢ nepuonuueckoit
KOMITO3UIIHOHHBIE PHOAHY MatepuanoB(BHeayauT.CPC)
JIUTepaTypou TectNe2
MaTCpHraJibl.
BrinonHenue KoHT- 6 AHallU3 TEOPETUYECKOTO U
PONBHON PabOThI MIPaKTHYECKOT0  MaTepHa-
KonTponbnas padbora (Teopernueckas u JIOB, MOATOTOBKA K 3allM-Te
NpaKTU4ecKas (Baeayn.CPC)
MOJIFOTOBKA)
AHanu3 TEOpeTHYECKOro |
Teoperndeckas u npaxTu- MIPaKTHYECKOTO MaTepu-
IK3aMeH 4ecKas 0ATOTOBKA 7) " lanos,  momoroska
sx3ameny(BHeay1.CPC)
Hroro S cemectp 108

4.2 TIpakTnyeckue padoThl

No HanmenoBanue paboThl

1 MexaHn4eckre CBOMCTBAa METAJIJIOB U CIJIABOB

2 JlnarpamMma cOCTOSIHUS KeJIe30-1[EMEHTHUT

3 OrnpeziesieHne TBEPIOCTH METAJIJIOB

4 Tepmuueckast 00paboTKa METAIIIOB

5 MHUKPOCTPYKTypa CTaan

6 JluarpaMma COCTOSTHUSL IBYXKOMIIOHEHTHBIX
CILIaBOB

4.3 Tembl pedepaToB(00HYC)

Kayuyku u pezunoBbsie MaTepuansl. TepmosnacToriactel. Heoprannueckoe cTekio.
CreknokpucTauinueckue MmaTepuaibl. KOHCTpYKIIMOHHBIE KepaMUYECKUE MaTepUabl.
Yrnepoausie u rpaduToBhie MaTepuanbl. Kommosunmonusie Matepuansl (KM).

4.4. tectNel, Tect Ne2
[Tpumep tectaNel (60 3amanuii)

1. HomosHUTE
### - IPOCTPAHCTBEHHOE MEPUOJUYECKOE PACTIOIOKEHUE ATOMOB B KPUCTAJUIMYECKOM
BEILIECTBE.

2. JlomomnHute
Hanpagnenus, npoxopsiire yepes3 JBa y3ia KPUCTATNIMUECKON PEIIETKH, HA3bIBAIOTCS
KPUCTAJUIMYECKUMAHH.

3. Jlomomuure
[T1nockocTH, MpoxoasiIre yepes3 TP y3Jia KPUCTAIIMUECKON PelIeTKH, Ha3bIBAIOTCS
KPUCTAIIIMYECKUMU ##H.



4. Coo0TBETCTBHE KPUCTAIIIMYECKUX PEIIETOK

a)

o OLK
o 'K
o I'Ty
ITpumep Tecta Ne2(60 3amanmii)
1. JlomonHwuTe
#### - Ha3BIBAETCS COBOKYITHOCTH ONEpaluii HarpeBa, BhIICPKKU U OXJIaXKAECHUS TBEPAbIX
METAJUIMYECKHX CIIIABOB C IEJIbIO MOyUYEHUS 3aIaHHBIX CBOMCTB 3a CUET M3MECHEHUS
BHYTPEHHEIO CTPOEHUSI U CTPYKTYPBI.
2. CoOTBETCTBHE BUJOB TEPMUYECKOH 00pabOTKH

A-nperycMaTpUBaeT TOJIBKO TEMIIEPATypPHOE BO3ACHCTBUE HA METAIL,
b- npenycmarpuBaeT n3aMeHEHHE CTPYKTYPBI METAJlIa 32 CYET KaK TEPMUYECKOTO, TaK U
nehOpMaIMOHHOTO BO3ICHCTBHS,
B- B pe3ynbrare B3aMMOICHCTBUS ¢ OKPYIKAOIIEH CPEeIoi IPU HarpeBe MEHSETCS COCTaB
MIOBEPXHOCTHOTO CJIOSI METAJIJIA ¥ IPOMCXOIUT €r0 HACKHIIIECHHE PA3TUIHBIMA
XMUMHUYECKUMH 3JIEMEHTaMHU.

O TepMOMeXaHHuYecKas 00paboTKa cTanu

O TepMOMEXaHU4YecKasi 00paboTKa cTamu

O XMMHUKO -TepMUYecKas 00paboTka cTaiu

3. CooTBeTCTBHE TEXHOJOTHUH TEPMOOOPAOOTKH - oTxkHra I poaa

A. Tuarp >Tpexp OXJTKICHNE B ITeUH (U1 CHATHS HAKJIETIa MOCIIE XO0JI0IHOM TIaCTHYECKOM
nedopMaIum);
b. 1100...1250 °C, oxnaxkaeHue B neuyu (15 yCTpaHEHHs JTUKBALMU y JETUPOBAHHbIX
cranei);

B. 650...700°C, oxnaxkJieHue B Meuu (JIsl CHATHUS OCTAaTOUYHBIX HAMPSLDKEHUN OTIIUBOK,
IIOKOBOK, CBapHBIX KOHCTPYKLIHUIA)
OpEeKPUCTAIUTN3AMOHHBIA OTKHT
0aub G y3UOHHBIN OTHKHUT
OHU3KHAN OTKHUT
4. CooTBeTCTBUE TEXHOJIOTUU TepMO0OpaboTKH - oTxura Il pona
A. Ac3+(30...50 °C), oxnakaeHue B ey (KOHCTPYKIMOHHBIC JO3BTEKTOUIHBIC CTANIN);
Bb. Ac3+(30...50 °C), oxnaxaenue B nieun (630...680 °C), Bo3ayX (KOHCTPYKITHOHHBIE
JIOPBTEKTOUIHBIC CTAJIN);
B. Ac1+(30...50 °C), oxnaxeHue B ey (MHCTPYMEHTAIbHbIC(3a9BTCKTONTHBIC) CTAJIH;
OHOJIHBIA OTKHUT
OU30TEPMUYECKUNA OTHKHUT
OHEMOJIHBIM OTKHUT



KonTtpoabHasi padoTa(nno Bapuanram)
[Tpumep BapuanTa:

Bapuanr 1
1. BreraeptuTe amarpamMmy COCTOSIHHS JKENe30 - KapOwI Kkene3a, YKaKHTe
CTPYKTYpPHBIE COCTABIISIFOIIME BO BCEX 00NACTsAX auarpammsl. [locTpoiiTe KpUBYIO OXJTaKICHUS
(c mpuMeHeHueM mpaBwiIa ¢a3) I cruiaBa, coaepxaero 3,6 % C, ¢ yka3aHueM CTPYKTYPHBIX
npeBpalieHuii. 3apucyiTe CTPYKTypy STOrO CIUIaBa MpU KOMHATHOM Temmepatype. Kak Takoi
CIJIaB HA3bIBACTCS?

2. B yeM oTiinune 0OBIYHOM 3aKalKu OT CTYNEHYaTOW M u3orepmuueckoi? KakoBbl
PEUMYIIECTBA U HEJOCTATKU KaX/10T0 U3 ATUX BUIOB 3aKAJIKHU?
3. B pesynbrate TepMuueckoit 0OpabOTKH peccopbl JODKHBI MOJYYUTh BBICOKYIO

ynpyrocte. JIJis MX W3roTOBJIICHUs BbIOpaHa ctaib 65C2XBA: a) pacmmdpyidTe cocTaB U
OmpeeNuTe, K KaKoW Tpymme OTHOCUTCS NaHHas CTaldb IO Ha3HAuYeHHWIo; 0) Ha3HAubTEe U
000CHYHTE PEeKUM TEPMUUYECKON 00padOTKH; B) OOBACHUTE BIMSIHUE JIETUPOBAHUSI HA CTPYKTYPY
U CBOWCTBAa [aHHOW CTanu; T) OINMIIUTE MHUKPOCTPYKTYPY UM CBOHCTBa CTaldM TOCTe
YOpOUHSoIIEeH 00paboTKu.

4. Ha3znaubTe pexum  TepMudeckoil  00paboTku  (TemmepaTypy  3aKajKw,
OXJIAKJAIONIYI0 Cpelay W TEMIIepaTypy OTIyCcKa) pe3h0OBBIX KamuOpoB w3 cramu Y 10A.
Onumure CymHOCTh MPOUCXOISAIIMX  IPEBpPALICHUM, MUKPOCTPYKTYpPY M  TBEpPAOCTbH
MHCTPYMEHTA [10CJI€ TEPMUYECKOI 00pabOTKH.

3. OnuiuTe TepMOIUIaCTUYHbIE IIacTMAcChl. [{aliTe XapakTepuCTUKY UX OCHOBHBIX
MPEACTaBUTENEH. Y KQXKUTE UX CBOKCTBA U IIPUMEHEHUE.

5. Meroanueckue yKa3aHus 1Jis1 00y4alOmUXCs M0 OCBOEHUIO U CIUNIIHHBI

MGTOILI/I‘ICCKI/IG YKa3aHug Ui OMOIIH O6y‘laIOH_II/IMC$I B YCIICHIHOM OCBOCHUHU AJUCHHUIUINHBI B
COOTBCTCTBUH C 3aIJITAHUPOBAHHBIMH BUJAMU yqe6H0171 1 CaMOCTOSTEIIbHOMN pa6OTLI o6yqa}oumxcs{:

1. Pemmux D.0. MeTonuueckoe 1mocodue 1mo opraHu3aiu caMoCTOSTEILHON paboTh
CTYZIEHTOB 10 MaTepuanoBeneHuro: Heprourpu, n3n. TU(¢p) CBDY, 2012.(pa3aen
«Metoguaeckuii 6J10K»)

2. Pemmux D3.0. Meroauueckue yKazaHWs K KOHTPOIBHOM paboTe 1O  IHUCHUILINHE
«Marepuanoseaenue»: Hepronrpu, nza. TU(p) CBOY, 2013.(pa3nen «MeTtoauyeckuii 6JI0K»)

3. Ilpaktuueckue paboThl MO pazaeny «MarepuaaoBeACHHE»: METOIUYECKUE yYKa3aHUS U
MPUMEPHI BHITIOTHEHUS MPaKTUYECKUX paboT.(paznen «IIpakTuueckuii 610K»).

4. Meroandeckue yKa3aHus 10 pa3paboTke mpe3eHTanui. (pa3aen «MeTtoandeckuit 6J10K»)

Meroanueckue ykazauus pazmeniers B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=
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PeliTUHTOBBIN perjiaMeHT M0 AUCHMILINHE:

Ne Bua BbinosiHseMoi y4eOHOi#l padoThI KomnuectBo | Kommuectso Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6amioB (max)
HUenoimanusa / Bpewms, uac
Dopmvr CPC
6 cemecTp
1 | IIpakTrueckue paboTsl | 8ux6=48u. 56x6=306. Odopmienne B
cOOTBETCTBUH ¢ MY
4 | TlpesenTanus (+O0HYC) 8u. 36. Cm. MY no paspabotke
MIpEe3EHTAUN
4 | KoutposnbHas paborta 6. 126. Odopmrenne B
coorsercTBUU ¢ MY
5 | Tect (2) 6ux2=12u.274ac. 106.x2=200.
7 | Dx3amen ] 306.
Hroro: 744ac.+ 273K3. 456. 706.+300.3k3.

6. @oH/1 OLIEHOYHBIX CPEICTB ISl MPOBEACHUSI IPOMEKYTOUYHOM aTTecTAlul
00y4YaOIIHUXCS M0 TUCHUIJINHE

6.1. Iloxa3aTenu, KpUTEPHHU H MIKAJIA OLCHUBAHUS

Kompr ITokazarens VYpoBHH Kpurepun oneHnBaHMs Ornenka
OIIEHNBAEMBIX OIICHUBAHUS OCBOCHHSA (meckpunTOpHI)
KOMITETEHITUI (mo m.1.2.PT1JT)

Jonoicen sHamo: Bricokuii JlaHbl TONTHBIE, pa3BEepHYTHIE OTBETHI OTJIINYHO
OCHOBHBIE, TEXHOJIO- Ha IOCTABJICHHBIE BOIIPOCHI, MTOKa3aHa
T'MYECKHUE W OKCIIITYy- COBOKYIHOCTb OCO3HAaHHBIX 3HAHUU
aTalMOHHBIECBOMCT- 10 JWCUHMIUIMHE, JOKa3aTeJbHO pac-
Ba MAaTCpUAJIOB, WC- KPBITHl OCHOBHBIE TOJIOKEHHUSI BOIIPO-
MOJIb3YEMBbIX npu COB; B OTBETE MPOCIIEKHUBACTCS YETKAs
W3TOTOBIICHHH  TOp- CTPYKTypa, JIOTHYECKass IMOCIeI0Ba-
HOTO 00OpyIOBaHMA, TEIBHOCTh, OTPAXKAIOIIAS CYIIHOCTH
HHCTPYMEHTA " PacKpbIBaCMbIX TIOHSITHHA.
KOHCTPYKIIHH; 3HaHUE MO TPeaMeTy IEMOHCTPHUPY-
TEOPHIO CTPOCHUS ercs Ha (DOHE MOHMUMAaHHS €ro B CHUC-
MaTepHaoB; TeMe aHHON HAayKH U MEXIUCITHILIH-
CTPYKTYpY U CBOMWCT- HapHBIX CBS3€H.
Ba METAJUIOB, CIlja- OTBEeTHl U3JI0XKEHBl JUTEPATYpPHBIM
BOB,HEMETAJUTMUECKHX SI3BIKOM C MCIOJIb30BaHUEM Ipodec-
OIK-1 U KOMIIO3HMIIMOHHBIX CHOHAJIbHOM TEPMHUHOJIOTHH IO TIpe.-
MaTepHalIOB; MeTy.
METOJBl  PEryJHpo- [IpakTryeckre  pabOTHIBHIOIHEHIA
BaHUS CBOWCTB Ma- COTJIACHO aJTOPUTMY peIIeHHs, OT-
TEPUAIIOB. CYTCTBYIOT OIIMOKH pa3UYHBIX TH-
Lonoicen ymemn: moB, opopMIICHHE H3MEPEHHUH W BBI-
MIPOU3BOIUTE  BEIOOP YHCJICHUH B COOTBETCTBHH C TEXHH-
MaTepHAJIOB Ul pas- yecknMHU TpeboBaHUAMHU. MOTyT OBITH
JUYHBIX JAeTaJell Ma- JIOTTYIIEHBl HEJAOYETHl B OINpEae/ICHIH
IHUH, KOHCprKLIl/Iﬁ nu HOHH—THﬁ, HCHPaBJICHHLIE CTYIACHTOM
MHCTPYMEHTa; CaMOCTOSITENILHO B ITPOLIECCE OTBETA.
COCTaBJIATL  rpaduku bazoBsrit JlaHbI 1OJIHBIE, pa3BEPHYTHIE OTBETHI HA XOPOIIIO
pabor u mepchek- MIOCTABJICHHBIE ~ BOINPOCHI, IOKa3aHO

THUBHBIE TUTaHBI, UHCT-
PYKIMH, CMETbI, 3asiB-
KA Ha Marepuaisl U
obopymoBaHue,  3a-
IMOJIHATHHEOOX O TH-

YMEHHE BBIICIUTH CYLIECTBEHHBIE H
HeCylIeCTBEHHbIe HepoueThl. OTBer
YETKO  CTPYKTypHpOBaH,  JIOTHYEH,
W3JIOKEH JINTEPaTypHBIM SI3BIKOM C
WCIIOJIb30BAaHMEM  MTPO(ECCHOHATBHON
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Mbl€ OTYETHBIC JIOKY-
MEHTBl B COOTBETCT-
BUM C YCTaHOBJICH-
HbBIMU HOpMaMU;
MCIIOB30BaTh TEXHHU-
YeCcKHe cpeiacTBa
OIBITHO-ITPOMBIIIIIICH-
HBIX HCIBITAaHHHA 000-
pylOBaHUS W  TeX-
HOJIOTHH.

Jlonocen enaoemun:
-IIEPBUYHBIM ~ Y4ETOM
BBITIOJTHEHHBIX  paboT
NpU DKCIUTyaTallud
PEMOHTE TOPHOTO
000pyTOBaHUS;
HABBIKAMU OpTraHU3a-
UM HAYYHO-HCCIIe-
JTIOBATEIbCKHUX PaloT.

TEPMUHOJIOTUH TI0 AUCIIUITIINHE.
[IpakTudeckne pabOTHl  BBITIOJHEHA
COTJIACHO  aJrOPUTMY, OTCYTCTBYIOT
HE3HAYUTEIIbHBIC ONIMOKU Pa3IHYHBIX
THIIOB, HE MEHSIOIIIE CyTh
peleHn,0pOpMIICHUE H3MEPEHUH U
BBIYKC-JICHUI B COOTBETCTBUU C TEXHU-
4ecKHMHU TpeOoBaHUSAMH. MOTYT OBITH
JONyUeHbl 2-3  HETOYHOCTH  WJIU
HE3HAYUTENFHBIE OIMIMOKH, WCIIpaB-
JCHHBIE CTYIEHTOM C  IIOMOIIBIO
TIpenoaaBaTes.

Munn-
MaJIbHBIHI

JlaHBI HETOCTATOYHO TOJHBIE U HENO-
CTaTOYHOTOYHBIE OTBETHL. Jlormka u
MIOCTIeIOBATEIBHOCTh W3JI0KEHUS
uMeloT  HapyuieHus.  JlomymieHsl
OmMOKM B  PACKPHITUU  IOHSTH,
ynoTpeOsiecHn TEPMUHOB. B oTBeTe
OTCYTCTBYIOT ~ BBIBOABL.  YMEHHE
pPackpbITh  3HaueHHe OOOOIIEHHBIX
3HaHMH He mokazaHo. HenocrarouHo
BEPHO  HCHONB3yeTcsl  mpodeccro-
HaJbHAS TEPMHHOJIOTHSL.

[IpakTrdyecknepabOThl  BBIIOJHEHBI
COTJIACHO ANTOPHTMY, OTCYTCTBYIOT
HE3HAYHUTENIbHBIC OIIMOKHM Pa3InuHbIX
THIIOB, WCIIPABJICHHBIE B IIPOIECCe OT-
BeTa,0()OpMIICHHE H3MEPEHHUIA U BBI-
YUCIICHUH TaK)Ke UMEIOT OTKJIOHEHHS
OT TeXHWYecKux TpeboBanui. Jlomy-
meHsl 2-3 OmMOKK pa3IMYHbIX THIIOB,
B IEJOM COOTBETCTBYET HOpMa-
THUBHBIM TPEOOBAHISIM.

YJIOBJIETBO-
PUTEIEHO

He ocBoeHEI

OTBeT mpencTaBisIeT COOOH pazpos-
HEHHbIC 3HAHUA C CYLICCTBEHHBIMH
ommOKamMu 1o Bompocy. Ilpucyrct-
BYIOT (pparMeHTapHOCTh, HEJIOTHY-
HOCTh M3ioXKeHud. CTyZeHT He 0co-
3HAeT CBA3b 00CYKIaeMOro BOIIPOCa ¢
JIPYTMMH OOBCKTAMU JTUCIMILIMHBI,
OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3a-
U 1 10Ka3aTCJIbHOCTDb U3JIOKCHUA. B
OTBETax He HCHoib3yercss npodec-
CHOHaJIbHasiTEpMUHONOrUst.  Jlomon-
HUTENbHBIE M YTOYHSIOIIME BONPOCHI
nperiogaBaTelns He NPHBOIAT K KO-
PEKLUH OTBETA CTYICHTA.

Hnu OtBer Ha BOMIPOC MOIHOCTHIO
OTCYTCTBYET

Hnu Otka3 ot oTBeTA.

Hnu

OTBETHI MPEJCTABISIOT COOOW pa3po3-
HCHHBbIC 3HaHHUA C OHJI/I60‘-IHI)IMI/I 110-
HATHAMH. JIOTIONHUTENBHBIE U yTOY-
HSIOIME BOIIPOCHI NpErojaaBarens He

NPUBOJIT K  KOPPEKUUH  OTBETa
CTyZAEHTA.

Hnu Brinonnenue
MIPAKTHIECKUXPAOOT

HEBEPHO,HEOOXOMMO HCIIPAaBUTh HIIH
palOTHI IOJIHOCTHIO M OTCYTCTBYET..

HEYJIOBIIETBO-
pUTETHHO
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6.2. TunoBble KOHTPOJIbLHBIE 3a1aHNS (BONPOCHI) AJI51 IPOMEKYTOYHOM ATTeCTALMHI

9K33M€HaL[I/IOHHblf/’I OMJICT BKIIIOYAET ABa TCOPCTUUCCKUX BOIIPOCA U MPAKTHYCCKOC 3a/IaHUC

(OTIK-1).

Bomnpocel k 3xk3aMeny:
Teopemuqecmte 60Nnpocsl

1.

A R

10.

11

41

Kpucrannuueckoe cTpoeHNE METAILIOB.

VYrnepoaucTsie cTanu 0OBIKHOBEHHOI'O KayecTBa.
JedeKTbl cTpoeHHs KpUCTAIUIMIECKHUX TEJ.
VYrnepoaucTsie cTaau Ka4eCTBEHHBIE.

Hedopmarus u pa3pyiieHne METaIoB.

UyryH. Buabl 4yryHOB.

BuustHue yriepona Ha CBOMCTBA CTAJIH.

BiusiHue nerupyromux 3J1€MEHTOB Ha CBOMCTBA CTaJIH.
BnustHue npumeceil Ha CBOMCTBA CTaJIH.

Tepmuueckas 06padoTka ctanu. OTKUT U HOpMaTU3aIIHsL.

. Knaccugukanus nerupoBaHHbIX cTayiei.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. MeramnokepaMru4eCcKue TBEpAbIE CIIIaBhI.
42.
43.
44.
45.

Tepmuueckas 00paboTka crajneil. 3akaika.

Tepmuueckas o6padoTka cranu. OTIyCK 3aKaJIEHHON CTaJIH.
Hemeramnuueckue matepuansl. [loiumepsl v miiacTMacchl.
Tepmomexanudeckas oOpadorka cramu (TMO).

Jlnarpamma COCTOSIHUS KEJ€30-1EMEHTHT.
XUMHKO-TepMuUecKas o0paboTka cranu. Llemenrarus.
[Tpumnowu.

XUMHUKO-TepMUUEcKas 00paboTKa cTaiau .A30TUPOBaHUE.
[lemeHTyeMBbIE CTaH.

XuMHKO-TepMuueckas oopadorka cranu. Auddysznonnas merammuzamms.
Cranu 1Ji CTpOUTENbHBIX KOHCTPYKIIUM.
XuMHKO-TepMuUeckas o0padorka cranu. [{luanupoBanue cranu.
Viydiaemele cTaiy.

TeepaocTs MeTaisioB. CriocoObl onpeaeneHns TBEPIOCTH.
BricokonpouHble CTAJH.

CBoiicTBa METaNIOB U CILJIaBOB.

VYrpyras u niuactuyeckas aedopMaius MeTalIoB.
PeccopHo-npyXHUHHBIE CTAJIH.

XpyIKoe U BA3KOE pa3pylIeHHE METaJIOB.

[ToamuMmHUKOBBIE CTANIH.

H3HococToiikas aycTeHuTHasi BBICOKOMapraHIlOBUCTas CTallb.
KoHCTpyKIIMOHHBIE TOPOIITKOBBIE MaTEPHUAIbI.
HHcTpyMeHTaNbHbIE YTIEPOAUCTHIE CTAIH.
AHTHQPUKIHNOHHBIE TOPOLIKOBBIE MATEPUAIIBI.
HHucTpyMeHTaNbHbIE JTIETUPOBAHHBIE CTAJH.

[TopourkoBsie PPUKIMOHHBIE MAaTEPHAIIBL.
HHucTpyMeHTaNbHbBIE OBICTPOPEKYIIHE CTATH.

MeTtanmsl ¥ CIUIaBbl A7l pabOThI IPU HU3KHUX TeMIepaTypax.
TuTaH u ero CruiaBsl.

AIOMHUHHI H €ro CILIaBbI.
IIITamMnoBeIe CcTANH.

Menp 1 ee cnIaBbl.
Koppo3uoHnHocToiikue cranu.

46.KoMIO3UIIMOHHBIE MaTEpPHAIIBI.



47. KapocToiikue 1 >kaponpoyHbI€ CTAN U CIUIABHI.

48. AHTU(PPUKIIMOHHBIE CIUIABBI.

49.Cranm ¥ cIrutaBbl ¢ 0COOBIMH (PU3UYECKIMH CBOMCTBAMH.
50. Maruuii 1 ero CIuiaBbl.

Ipaxmuueckuti 6onpoc
3a1a4l MPaKTUYECKUX U KOHTPOJIbHOU PabOThl.

KoMmneren
1070

XapakTepucTHKA 0TBETA HA TeOpPeTUYECKUI Bonpoc /
BbINOJIHEHHU S MPAKTHYECKOT0 3aJaHUS

KoanuectBO
Ha0paHHBIX
0aJ1710B

OIIK-1

Teopemuueckue eonpocut

Jlan monHBIN, pa3BepHYTHI OTBET Ha MOCTaBJIEHHBIM BONPOC, MOKa3aHa
COBOKYIHOCTb OCO3HAaHHBIX 3HAaHMH MO IUCLMIUIMHE, J0Ka3aTeNIbHO
PacKpBITHl OCHOBHBIE ITOJIOKEHHUS BOIPOCOB; B OTBETE IPOCIEKHBACTCS
YyeTKasi CTPYKTypa, JIOTHMYECKash MOCJIeI0BATENBbHOCTh, OTpPaXKaIoIas
CYITHOCTh PAcCKpHIBAEMBIX IIOHITHH, TEOpWH, SBICHUH. 3HaHHE IIO
IpeAMETY JEMOHCTPHpYeTCa Ha ()OHE MOHMMAHMS €T0 B CHCTEME JaHHOM
HayKd ¥ MEXIUCLUUIUIMHAPHBIX CBA3ed. MoryT OBITh JOIYIICHBI
HEIOYeThl B ONPENCICHUN TEPMHUHOB U IIOHATHH, HCIIPABICHHbIE
CTYZIEHTOM CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

Ilpakmuueckuii gonpoc

3ajaya peleHa B COOTBETCTBHM C aJITOPUTMOM, OTIMYHOE BIAaJECHUE U
MOHUMAaHHE CTPYKTYPbI PEIICHHOH 3a/1auu.

306.

Teopemuueckue 60npocut

JlaH moJsHBINA, pa3BEepHYTHIM OTBET Ha MOCTABJICHHBIA BOMNPOC, MOKa3aHO
YMEHHUE BBIIEIUTh CYUIECTBEHHbIE UM HECYLIECTBEHHbIE MPHU3HAKH,
MPUYNHHO-CIECTBEHHBIC CBsI3M. OTBET YETKO CTPYKTYpPHUPOBAH, JIOTHUEH,
MoryT OBITh IOMYyIIEHH! 2-3 HETOYHOCTH HJIM HE3HAYUTEIBHBIC OIINOKH,
HCTIPaBJICHHBIE CTYAEHTOM C ITIOMOIIBIO MIPENOoJaBaTeIsl.

IIpaxmuueckui éonpoc

3amaya pelreHa B COOTBETCTBHH C alTOPUTMOM, OTIWYHOE BIAJCHHE H
MMOHMMAaHHUE CTPYKTYPHI pEIICHHOH 3ajauu.

2406aiu1a

Teopemuueckue éonpocwi

JlaH HegoCTaTOUHO IOJIHBIA U HEJOCTATOYHO Pa3BEPHYThIM oTBET. Jloruka
U IOCJIEJ0BATEIbHOCT HU3JI0KEHUS HUMEIT HapylleHusd. JlomylueHbl
OmMOKN B PACKPBITUU IOHATHH, yHnoTpeOieHun TtepMuHOB. CTyneHT He
CHOCOOEH CaMOCTOSTENIFHO BBIJICIUTH CYIIECTBEHHBIE M HECYIIECTBEHHbIC
IOpU3HAKM U MPUYMHHO-CIEJICTBEHHBIE CBA3M. B OTBETE OTCYTCTBYIOT
BBIBOJIBI. YMEHHME  PpAcKphITh  3HadeHHE  OOOOINEHHBIX  3HAHUH
YAOBJIETBOPUTEIBHO.

Ilpakmuueckuii 6onpoc

3ajaya pemeHa B COOTBETCTBUH C alTOPUTMOM, OJHAKO INPH PELICHUH
3aJaull BO3HMKAIOT TPYAHOCTH B BBIOOpE HEOOXOOMMBIX CIPAaBOYHBIX
JIaHHBIX.

18 basutoB

Teopemuueckue sonpocul

OTBeT MpeaCTaBiIAET COOOH pPa3pO3HEHHBIC 3HAHUS C CYIICCTBEHHBIMH
omubkamu 1o Borpocy. [IpucyTcTByIoT parmMmeHTapHOCTb, HEJIOTUYHOCTD
n3noxenus. CTyIEHT HE OCO3HAET CBsI3b OOCYXIAeMOro BOIpOCa IO
OmneTy ¢ JApYyruMH OOBEKTaMU TUCHUTUTMHBL. OTCYTCTBYIOT BBIBOJEI,
KOHKpETH3allisi W JOKa3aTelIbHOCTh W3JIOKEHUs. Peub HerpamorHas,
TEPMHUHOJIOTHS HE UCIIONIb3YETCS.

Ilpakmuueckuii gonpoc

OTCyTCTBYET pelICHHE 3a/1a4H.

unu

OTBeT Ha BOIPOC MOJHOCTBIO OTCYTCTBYET

unu

OTKa3 OT OTBETA

nepecaada
JK3aMeHa
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6.3. MeTonnueckne MaTepHaJibl, ONpeae/siiolme Npoue ypbl OeHUBAHUSA

XapaKTepUCTHKHU NPOLEYPbI

Bup npouenypst SK3aM€EH
Llenb mporexypbl BBISIBUTH CTeNIeHb ChopmupoBaHHOCTH KomrieTeHnu OTTK-1
JIokanbHBIE aKTBbI BYy3a, ITomoxxenue o MPOBCACHNUUN TCKYLICTO KOHTPOJIA yCIICBACMOCTU
PCrIaMCHTUPYIOWINC U IPOMEXYTOUHOM arrectanuu obyyatonuxcsi CBOY, Bepcus
NPOBEACHUE NPOLCIYPbI 2.0, yrBepxkeHo pekropom CBOVY 15.03.2016 .
[Tonoxenne o 6ambHO-peHTHHTOBOM cucTteme B CBDY,
Bepcus 4.0,ytBepxaeno 21.02.2018 r.
CyOneKTsl, Ha KOTOPBIX | CTYJIEHTHI 3 Kypca clielhaiuTeTa

HampasJieHa MpoLeaypa

[Tepuon mpoBeneHUs MpoLETyPhI

JIeTHsIs PK3aMEHALIMOHHAS CECCHS

TpeboBaHUsA K TOMEIICHHUSIM |
MaTepUaTbHO-TEXHUUECKUM
CpeICcTBaM

Kabuner wHGOpPMAIIMOHHBIX TEXHOJIOTUH B TOPHOM Jelie
(A409)

TpeboBanus K 0aHKy | -

OLICHOYHBIX CPEJICTB

Ornucanne npoBeneHus | DK3aMeH MPUHUMAETCS B YCTHOW (opme mo OuieraMm WM B

poLeypbl dbopme  TecTMpoBaHMs.  OK3aMEHAllMOHHBIM  Owier 1o
JUCLMIUIMHE BKJIIOYAET JIBa TEOPETUYECKUX BONpoca U
MpakTU4YecKoe 3agaHve. Bpems Ha noaroroBky — 1
ACTPOHOMHUYECKHI Yac.

Ikamnst onenuBanus | Illkana oneHUBaHuUs pe3ynbTaToB IMpuBeAeHa B 1m.6.2. PI1/I.

pe3yJIbTaToB

PesynbraTel npouenaypsl

B pesynbrate cmaun Beex 3amanuit ans CPC cryneHTy HeoOxoammo
Habpath 45 6amioB, YTOOBI OBITH JONYLICHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM 1151
OCBOCHHS THCHUIINHBI

Ne Hanuuue rpuda, Kon-Bo
ABTOp, Ha3BaHUE, MECTO U3JAHNS, Byt rpucha K3, B
/ .
| s ot s,
HHq)opMa I/II)OHHHX €CYpCOB ke TH(®)
pmail pecyp CB®OY
1 OcHoBHasi iMTEpaTypa
1.MarepuanoBeneHle U TEXHOJIOTUS
KOHCTPYKIIMOHHBIX MaTtepuaioB: YueOHuk. | MOuH P® 10
/Komecos C.H., Konecos 1.C/ - M.:
W3n.BII1, 2008.- 535c.
2 JlonoTHMTe IbHASI TUTepaTypa
1.MarepuanoBeaeHue: yueOHuK./Bokos HMC no 5
I''M., 3yeB B.M./- M.:131. MaTepHaoBEICHHIO
Axanemns,2008.- 398c. u TKM BY30B PO
MO PO
MarepuanoBezenue: YUeOHUK I TOPHBIX 10

crenuainbpHocTeil. /Pxesckas C.B./ -M.: n3n.
MITYVY, 2005. -455 c.
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8. [lepeyens pecypcoB HH(GpOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET?
(nanee cetb-UHTEpHET), HEOOXOAUMBIX /IJISI OCBOECHUS JUCIIUIJIMHBI
1. Topnoe neno. MapOpMAITMOHHO-CIIPABOYHBIN CAUT O TOPHOU MIPOMBIIIIICHHOCTH
URL: http://www.gornoe-delo.ru
2. Beicmee TopHOE 00pa3oBaHWE: MHTEPHET MOPTal. Y4eOHO-METOANYECKOe 00bEeTUHEHNE
BVY3o0B PO no o6pazosanuto B obnact ropHoro aexna URL: http:// www.rmpi.ru

Cavimwl #CypHAIo8 no 20PHOU memamuke.

W=

Yroas URL: http://www.rosugol.ru/jur_u/ugol.html
[opuerii xxypHan URL: http://www.rudmet.ru/gurnal.php?idname=1
['opHas npoMBIIIIIEHHOCTH

URL: http://www.gornoe-delo.ru/magazine/gp.php?v=list&gp=52005

Nowks

URL: http://www.gornoe-delo.ru/magazine/mgp.php

I'opHoe o6opynoBanue u anexkrpomexannka URL: http://novtex.ru/gormash
Russian-mining URL: http://www.russian-mining.com

I'moxaypURL: http://glueckaufrus.rosugol.ru
MupoBasi ropHasi TPOMBIIICHHOCTb

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM 1JIs1 OCYLEeCTBJICHUS

06pa3OBaTean0r0 nmpouecca 1mo 1MCUMIlJInHEe

. | HammeHnoBa
Buasbl yyeOHol
HHE
padoThbI
CIen a3 Ilepeyenb 0CHOBHOTO
(nexuus,
Ne POBaHHBIX | o0opyAoBaHMsA(B T.4. ayaHO-,
HaunMeHoBaHHe TeMBbI NPaKTHY. N
n/n ayJIUTOPHIi, BUJIEO-, TpaduuecKoe
3aHATHS,
Ka0OHHETOB, COTIPOBOXKICHHE)
CeMHHAapBHI,
JabopaTopu
Jabopar.pab.) .
i M mp.
A409 Konockomn, konoTpaHcnapaHThl,
[Ipesentanuu. Kommnerotepoi(9
Brenenue. 3anaun p H wr.) pei(
kypca. Knaccupukanus :
1. yP (uca [Ipoexrop.
TEXHUYECKUX MaTepua-
[nudsr MeTannos.
JIOB
JLITP
JLITP Konockorm, kogoTpaHciapaHTsl,
) TepMmuueckue KpUBbIE 0X- IIpe3enTanuu.
" | maxmeHus Komnerorepsi( 1mT.)
[IpoekTtop.
CrtpoeHue u cBOiicTBa JLITP Konmockomn, kogoTpaHcnapaHThl,
3 CILIaBOB [Ipesenranumu.
" | Auarpamma xene3o- Kommprorepsi(9 mit.)
LEMEHTHUT [IpoekTtop.
JLIIP Konockomn, kogoTpaHcnapaHThl,
[Ipesenranumu.
4 | YyryHsl bank TecToBBIX 3a1aHHIA.
Komnerorepsi(9 mr.)
IIpoekTop.
JLITP Konockor, konoTpaHcnapaHTsl,
YFJ'IepOI[I/ICTLIG " JICTHUPO-
5 TectupoBanue [IpezenTanum.

BAaHHBIC CTAaJIN

Komneroreps! (9 mr.)
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[Ipoexrop.
[Inudsl MeTaIIOB.
Tepmuueckas JLIIP, Kommbrotepsi(9mir. )
7 | obpaboTka METaJIJIOB U IIpoekrop.
CILIABOB. HInuds MeTaIoB.
KoHCTpYKIIHOHHBIE JLIIP Komnsrorepsi(9mT.)
8 | cranu. L[BeTHBIC MeTaILIBI [TpoekTop.
¥ CILIaBBI Inuds1 MeTaIoB.
Hemerannuueckue u JLITP MpEe3EHTALNH.
9 | KOMIO3UIIMOHHBIE TectupoBanue Komnerorepsr (91mT.)
MaTepUaIbl. IIpoekTop.

10. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOIHH, HCIOJb3yEeMBbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHHUILIMHE, BKJII0Yasi lepedyeHb NPOrPpaMMHOI0
o0ecreyeHnsi 1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
00pa30BaTENILHOrO NpoIiecca M0 AUCLUIIIMHE
IIpu ocymecTBIeHUN 00pa30BATENBHOTO Ipolecca MO AMCHUUIUIMHE HCHOJIB3YIOTCS
cieAyroue THPOPMALMOHHbIE TEXHOJIOTHH:
® UCMOJb30BAHUE HA 3aHATHUAX HJIEKTPOHHBIX U3JIaHUH (YTEHUE JIEKIUH C UCTIOIb30BaHUEM
CITaliI-TIPEe3CHTAINH, JIEKTPOHHOTO Y4eOHOrO TOCOOus), BUACO- W aydHoMaTepHalioB
(uepe3 UnTepHeT);
® OpraHu3anus B3aMMOJCHCTBHS C OOYYaIOUIMMHUCS MOCPEACTBOM AJIEKTPOHHOM IMOYTHI U

CJ10 Moodle.

10.2. Ilepeuens mporpaMMHOTO 00€CTICUECHUS
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. Tlepeuenp HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
http://www.mining-enc.ru/
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI TUCIUILIAHBI

b1.520 MarepuaJjioBeaeHne

VyeOHsIil
rox

BaecenHbie n3MeHEeHUS

[Ipenonasarenb
(®HO0)

[IpoTokon 3acenanus
BBIITyCKaIOLLEH
kadeaprI(1aTa,HoMmep),
®UO 3aB.kadeapoi,
MOJIITUCH
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