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1. AHHOTAIUA
K pabGoyeii nporpaMmMe AU CUMILIHHBI

b1.b.26MartepuajioBeaenmne
TpynoemkocTs 93.¢.

1.1. Iesab ocBOEHHUS M KPaTKoe cojiep:KaHue JTUCHUTLIHHbI
L]ens: mpuoOpETEHNE CTYACHTAMH 3HAHUH 00 OCHOBHBIX MaTepualiaX, IPUMEHIEMbIX B TOPHOM
MaIIMHOCTPOSHHUH, METO/IaX YIIPABIICHHUS MX CBOWCTBAMH U PALMOHAIBHOTO BEIOOpA MaTepHaioB
IUIsL IeTaJiel MallliH ¥ MHCTPYMEHTA.
Kpamxoe cooepoicanue:
cTpoeHue BemecTB; (a3l M (a30Bble TNPEBPACHUS; JHAarpaMMa COCTOSIHHSI CIUIaBOB;
MOJIMMEpPHBIE BEIIECTBA: COCTaB, CTPOCHHE M CTPYKTypa; KOMIIO3HIIMOHHBIE MAaTepHalbl;
CBOWMCTBAa BEIIECTB M MaTepUaloB B OCHOBHBIX (DM3UKO-XMUMHUYECKHX TIIpOIleccax;
TEXHOJIOTUYECKHE U TIOTPEOUTEIHCKHE CBOMCTBA; CIIOCOOBI BO3JICHCTBHUS HA CBOMCTBA BEUIECTB U
MaTtepuanoB; oOuiue TpeboBaHMsI O€30MaCHOCTH IMPU NMPUMEHEHHWU BEIECTB U MaTepHalioB;
METaJUTBl ¥ CIUIaBbI HA UX OCHOBE;, METAJUTMYECKHE OPOIITKOBBIE MAaTEPHAIIbl; KOMIIO3HIIMOHHBIE
MaTepuanbl ¢ METAUIMYECKOM MaTpullel; MeTaJUIMYeCKHe CTEeKJIA; 3allUTa METauIOB OT
KOPPO3HH; MaTepraibl U3 OPraHWYECKUX BEIIECTB, HEOPTaHUYECKHE TOJMMEPHBIE MaTepPHAaIbL;
CUTAJUTBI, TIOJUMEpHBIE TUIACTHYECKHE MaTepHaibl (TUIaCTMACCHl); IOJIYITPOBOJIHUKOBBIC
MaTepHaIbl; INIEHKOOOPA3yIoIIe MaTepraIbl.
1.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00y4eHUsI MO TUCHHUILJINHE, COOTHECEHHBIX €
MJIAHUPYEMBIMH pe3y/JbTaTaMHi 0CBOEHHs 00pa30BaTeJbHON MPOrpaMMblI

[InaHupyemeble pe3ysbTaThl
OCBOEHHSMPOrpaMMbI(COIep KaHIE U KOJBI
KOMITETCHITHI)

IInarupyemMblie pe3ynbTaThl O0YICHHS IO
JUCLUIIIINHE

OIIK-1 Jlonoicen 3namo:

-CITIOCOOHOCTBIO pelIaTh 3aJadd MpoQEeCcCHOHANBHON | -OCHOBHBIE,  TEXHOJNOTHYECKME WM DKCILIya-
JeATEILHOCTH Ha OCHOBE WH(MOPMAIIMOHHOW W | TAallMOHHBIE CBOMCTBA MaTEpHANIOB, HCIIOIbh3yEMbIX
oubmuorpaduuecKol KyJIbTYpel C TPHUMEHCHHEM | IPH  HM3TOTOBIIEHWH TOPHOTO  OOOpYIOBaHWS,

MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH W | MHCTPYMEHTA M KOHCTPYKITHIA;
C YYETOM OCHOBHBIX TpeOOBaHWI WH(POPMAIMOHHOH | -TEOPHIO CTPOCHUSI MATEPUAIIOB;

0€e30I1aCHOCTH; -CTPYKTYpy ¥ CBOWMCTBAa METaJIOB, CILJIABOB,
[1K-11 HEMETAUINYECKUX M KOMIIO3MIIMOHHBIX MarTe-

-CTIIOCOOHOCTBIO  pa3pabaTbiBaTh H  JOBOAWTH JO | PHAJIOB;
WCTIOJIHUTEIed HapsAbl M 3aJaHdsl Ha BBINOIHEHUE | -METOJIbl PEryJTUPOBAHUS CBONCTB MAaTEPUATIOB.
TOPHBIX, TOPHO-CTPOUTENBHBIX U OYPOB3PBIBHBIX | J{ondicen ymems:

paboT, OCYIIECTBIATh KOHTPONb KadecTBa pPabOT M | -TIPOM3BOIUTH BBHIOOP MAaTEPHAIIOB IS Pa3TAIHBIX

obecrieunBaTh IIPpaBUJIIBHOCTH BBIITIOJTHCHU A UX | Jeraneu MalllnH, KOHCT”I)YKHHI;'I N UHCTPYMEHTA,

WCMIOMHUTEISIME, COCTAaBISITH Tpaduku paboT ¥ | -COCTaBIATH Tpaduku pabOT W TEepCIeKTHBHBIC
MePCIIeKTUBHBIC TUIAHBI, HHCTPYKIIMH, CMETHI, 3asBKH | IUIAaHBI , HMHCTPYKIMH, CMETHI, 3asgBKM Ha Ma-

Ha Marepuasibl M 00OpyIOOBaHWE, 3alONHATH | TEpHadbl M O0OpYIOBaHHE, 3aIOJIHATH

H€06X0,Z[I/IMBIG OTYETHBIE NOKYMEHTBI B COOTBCTCTBUHA O6XO,[[I/IMLIG OTYETHBIC JOKYMEHTBI B  COOT-

C YCTAHOBJICHHBIMHU (pOpMamH; BETCTBUH C yCTAHOBJICHHBIMH HOPMaMH;

TEXHOJIOTHH.
Jlonoicen enademn:

J0BATCIIbCKHUX pa60T.

-MCIIOJIb30BAaTh TEXHHUYECKHE CPEICTBA OIBITHO-
NPOMBILUICHHBIX ~HCHBITAHUA OOOpYIOBAaHUSA H

-ICPBUYHBIM YYCTOM BBIIIOJIHCHHBIX pa60T npu
IKCILTyaTalluu 1 pPEMOHTE 'OPHOI'O O60py,Z[OBaHI/IH;
-HaBBIKaMH OpraHu3anuun HAay4YHO-HCCJIC-




1.3. MecTo AMCUUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hnnexc HaumMenoBanue Cemectp WHIEKChl 1 HANMEHOBAHUS YUEOHBIX JTUCIIUTUIMH
IUCLIUIUIAHB U3ydEeHHs (Mofyeit), mpaKTUK
(Momyns), MpaKTUKU JUISL KOTOPBIX
Ha KOTOPbIE OTIUPACTCA o
N coJiepKaHue JaHHOM
coJiepKaHue JaHHOM
JTUCHHUTITAHBI (MOTYJIs1)
JTUCHUTITAHBI (MOTYJIs1) o
BBICTYIIAET OMOPOH
b1.5.26 | MarepuanoBenenue 4 b1.5.18 ®usnka b1.5.36 Topuble mamm-

b1.5.19 Xumus
b1.5.22.03
CormporuBneHue
MaTepuasoB

HBI U 000pYyJOBaHUE
b1.5.22.02 IIpuxnagnHas
MeXaHHKa

1.4. SI3bIk npenogaBaHus: pPyCcCKUil.




2. O0beM TUCHHUIIMHBIB 32YeTHBIX eTHHUIIAX C YKA3aHHEM KOJHYECTBA aKAJeMHUYeCKUX
4aC0B, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4yalouuxcs ¢ npenojaasaresieM (1o BUIam
yueOHBIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arommXxcs

Beinucka u3 yueonoro miana rp. C-I'J1-20 (6,5):

Ko v HazBanue AMCHUIUIMHBI IO Y4€OHOMY TUIAHY

b1.b5.26 MarepuanoBenenue

Kypc nzyuenus 2
CemecTp(bl) U3y4EHHUSI 3
CemecTp(bl) U3y4YEHHUSI 4
dopma MPOMEKyTOUHON aTTECTAINH (3a4eT/9K3aMEH) OK3aMeH
KonTponpHast paboTa, ceMecTp BBITOJTHEHHS 5
Tpynoemkocts (B 3ET) S3ET
TpynoemkocTth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 180
Nel.  KouraktHass  pabora  oOyuawmuxca ¢ | OObem ayauTopHOR Br.u. c
npenogasaresiem (KP), B yacax: paboTHl, MPUMEHEHUEM
B Hacax JOT wmm 501, B
qacax
O6bem padoTs (B yacax) (1.1.+1.2.+1.3.): 19+2 -
1.1. 3ansATHUS NEKIMOHHOTO TUIA (JIEKIIUHN) 2
1.1. 3aHATHS JTEKIUOHHOTO THMA (JISKIIHH ) 8 -
1.2. 3aHaTHS CEMUHAPCKOrO TUIIA, BCETO, B T.4.: -
- CEMUHApBI (mpakTHyeckue 3aHATHS, 4 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIC PAOOTHI - -
- IPaKTUKYMBbI - -
1.3. KCP (KOHTpOJIb CaMOCTOSATEIbHON pPaboTHI, 7 -

KOHCYJIbTAITHH)

Ne2. CamocrosiTesibHasi pab6ora odyuarommxcs (CPC) 150
(B yacax)
Ne3. KosimuecTBO 4acoB Ha JIK3aMeH (IIpU HaJIUIHH 9

JK3aMeHa B yueOHOM IIJIaHE)

1yKa3LIBaeTC$I, €CJIM B aHHOTallun O6pa30BaTe.HBHOI71 IporpaMMmsal 11O IMMO3ULTUU ((CBCI[CHI/I}I 0
MNPUMCHCHUH JUCTAHIIUOHHBIX TEXHOJIOTHI U QJICKTPOHHOTO OGy‘ICHI/I}I» YKa3zaH OTBCT «Aa».




3. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKa3aHUEM OTBEJICHHOT 0

Ha HUX KOJHUYIECCTBA AaKAACMHUYICCKHUX YaCOB U BU/10B y‘leﬁHBlX 3aHATH

3.1. Pacnpenesnenue 4acoB mo pasjaejaM M BHAaM y4eOHBIX 3aHATHI

Pazpen Bcero KonraktHas paboTa, B yacax Yacer CPC
4acoB
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Brenenune. 3amauun Kypcea.
Knaccudukarms texau- 16 2 - - 14(TP)
YECKUX MaTEePHAJIOB
TepMuueckue KpuBbI€ OX- )
[N — 15 1 14(TP.I1P)
CrtpoeHue 1 CBOMCTBA 15 1 ) 14(TP,TTP)
CILTABOB
JwnarpaMmma xene3o-1eMeH- )
T 17 1 2 | 14(TP,IIP)
UyryHsl 15 1 - 14(TP,ITP)
YraepoaucThie U JErupo- 15 1 ) 14(TP,TIP)
BaHHbIE CTAIH
Tepmudeckas 00paboTka 17 1 i 2 | 14(TP.11P)
METaJJIOB U CIIJIABOB.
KOHCTPYKIIMOHHBIE CTaITH. 15 - 1 14(TP,ITP)
IIBeTHBIC METAILIBI U 15 ) 1 14(TP,TIP)
CILTaBBL.
Hemerannuueckue u
KOMIIO3UITMOHHBIC MaTe- 16 - 2 14(TP,ITP)
pHUAIbIL.
KontponbHas padoTa 13 i i i i i i i 3 10(xp)
DK3aMeH 9 - - - - - - - - 1909
Htoro 180 8 - 4 - - - - 7 | 150(9)

[pumeuanne: [1P- ohopmienne u moaroroBka k 3amute; PI'P- odopmiieHre m moAroroBka K 3aIiydTe pacuyeTHO-
rpadudeckoii padotsr; TP- TeopeTndeckas mOArOTOBKA;Kp — BBITOTHEHNE KOHTPOIBHON padOTHI;




3.2. Copep:xanne TeM NPOrpaMMbl AU CHHUILIMHBI

Tema 1. BBenenne. 3axaun kypca. Kinaccupukanusi TeXHu4ecCKuX MaTepHAaJIOB.

Marepuanbsl METAIIIMYECKUE, HEMETAIUIMUECKHE, KOMIO3UIIMOHHbIE. Co/iep KaHNUE JIEMEHTOB B
3emMHOI kope. MupoBoil 00beM TPON3BOJACTBA OCHOBHBIX MaTeprasioB. CTPYKTYpHBIE METO/1bI
uccienoBaHus. TUIBI KPUCTAINIMYECKUX PELIETOK, 0COOEHHOCTH CTPOEHUS pealbHbIX
METaJNINYECKUX MaTepUaoB.

Tema 2.Tepmuveckne KpuBbIe OXJIAKIAEHUS

3aTBepJeBaHUE METAJUIMUECKUX MaTepualloB. TepMuyeckue KpHUBBIE OXJIKICHUS MpU
KpUCTaTU3auy MeTawioB. [Ipumenenue npasmwia (as. DakTopsl, BIMAIONME Ha TPOIECC
KpucTaiu3anui. MoanunupoBanre KUIKOTO MeTaia. MaTtepuaiibl aMOp(HOTO CTPOSHHS U
ux npumenenue. [lonumopdurie npeBpaiieHus B Metaiax. JKuakue KpucTaibl.

Tema 3.CtpoeHnne u cBoiicTBa CIJIaBoB

CrpoeHue U CBOWCTBA TUMOBBIX JIBYXKOMIIOHEHTHBIX CIUIaBOB. [ToHATHE O PU3NKO-XUMHUECKOM
aHanuze. /luarpaMma cCOCTOSIHUS CUCTEM C MOJIHOM pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEP/IOM
cocrosiHuu. [IpumeHeHue npasuia oTpe3koB. BHyTpukpucTaninieckas JUKBaLusl.

Tema 4.Iuarpamma skej1e30-1eMEHTHT

®da30BbI€ MPEBpAILCHUS B XKEJIE30yIJIEPOIUCTHIX cIulaBax. /lnarpamma sxene3o-ueMeHTUT. dasbl
U CTPYKTYPHBIE COCTAaBJISIOIIME CTaIM M OenblX 4yyryHOB. KpHBbIE OXJIaXAE€HUS U aHaJIU3
(ha30BBIX TIPEBPAILICHHI JKETIE30yTIEPOTUCTHIX CIIIIABOB.

Tema S. UyryHsl

Ctpoenne wu cBoiicTBa uyryHoB. Jluarpamma cocrosiHus xene3o - Tpadur. DazoBbie
npespanieHuss B yyryHax. CTpykTypa 4yryHoB. BnusHue npuMeced M CKOPOCTH OXJIAXKJICHUS
(TONIIUHBI OTJIMBKK) HA CTPYKTYpPy dYYryHOB. UyryHpl C IUTAaCTUHYATBIM, IIAPOBHJIHBIM,
BEpMHUKYJISIPHBIM M XJombeBUIHBIM Tpadurom: YIIT, YIIB, YBI, UYXI. Mexanuueckue
CBOMCTBA UyryHOB. AHTU(QPUKIIOHHBIE U JIETUPOBAHHBIEC YYT'YHBI.

Tema 6.Yrieponucrbie U JJernpoBaHHbIE CTAJIH.

Crpoenue u cBOMCTBA cTanel. BiusHue yrieposa u MOCTOSIHHBIX TPUMECEH Ha CTPYKTYPY U
cBoiicTBa cranu. Knaccudukarus ctanei mo coctaBy, KaueCTBY U CTPYKTYPHBIM KJlaccaM.
Brnusinue nerupyromux 3JeMeHTOB Ha CTPYKTYPY U (pa3oBble MPEBpAIIeHUs B CTalU. TeHACHIINS
pa3BUTHUS IPOU3BOACTBA CTAIH

Tema 7.Tepmudeckasi 00padb0TKa MeTAJIOB U CILIABOB.

[ToBepxHocTtHass 3akanka cranu. LlemenTtamus cranu. CTpoeHHME LEMEHTOBAHHOIO CIIOSL.
Tepmuueckas o6paboTka cTanu nocie neMeHtauuu. Hutponemenranus cranu. A30THpOBaHUE.
[TokpbITHS METAJUIOB: HANBIJIEHHBIE U OCAXACHHBIE. CBEPXIIJIACTUYHOCTD.

Tema 8. KoHcTpyKIHOHHBIE CTAJH.

LlemenTyeMble U yaydliaemMble CTalld, KJacCU(PUKAIMS 0 XUMUYECKOMY cocTaBy. [ledeKTsl
JIETUPOBAHHBIX cTanel. PeccopHo - mpyKMHHBIE CTaIH U CILIaBbl OOIIETO U CIIEHUATBHOTO
Ha3HaueHwus. JKaponpouHble cTanu U criaBbl. KOppo3nOHHOCTONMKHE CTANIM U CIUIABBI.
Kucnorocroiikue ctanu u crjiaBbl. MarHUTHbBIE CTAJIA U CILIABBL. DJIEKTPOTEXHUYECKUE CILIABBI.
CrnaBel ¢ 0COOBIMU TEIIIOBBIMU U YIIPYTHMH CBOWCTBaMU. MartepHalibl ¢ NaMsAThi0 (POPMEI.
Tema 9.1IBeTHbIe METANLILI M CIIABLIL.

CrnaBel aqrOMHHHEBBIE NeOpPMUPOBAHHBIE W JIMTEHHBIC. 3aKaika W cTapeHue. MoIynupoBaHHBIC
CTPYKTYPBL.

Tema 10. Hemeraninueckue M KOMIO3UIIMOHHbIE MATEPHAJIBI.

AnTdpUKIMOHHbIE MaTepuanbl. CTpoeHue, CBOCTBA U puMeHeHne. Kayuyku u pe3uHOBBIE
Marepuaisl. Tepmoanacromnactel. Heoprannueckoectekno. CTEKIIOKpUCTATUIMUECKUE MaTe-
puanbl. KOHCTPYKIIMOHHBIE KEpaMUYECKUE MaTepHualibl. YTIepoiHbIe U TpadUTOBBIC

Matepuainsl. Kommnosuimonnsie matepuainsl (KM).



3.3. q)OpMI)I U ME€TOAbI MPOBEACHUA 3aHﬂTHﬁ, NMPUMEHAECMBIC y‘IEGHLIe TEXHOJOI'MHA

B mpouecce npenopaBaHus IUCHMIUIMHBI MCIOJIb3YIOTCS TPAAULUHUOHHBIE TEXHOJIOTHHU
HapsAIY C aKTUBHBIMU U UHTEPAKTUBHBIMU TEXHOJIOTUSIMHU.
YuebHbie TeXHOI0rNN, UCrOIb3yEMbIE B 06pa3oBaTe/IbHOM MpoLecce

Cem | HUcnonb3yembie akTHBHBIE/MHTEpakTHBHBIE | Kommyect
Pazpen nucuuninyHel
ecTp 00pa3oBaTeIbHbIE TEXHOJIOTUU BO 4acOB
Jlekuus- npe3eHTanus 1n
Hunarpamma xene30-ueMeHTUT
Krnactep 2mp
Tepmuueckas obpaboTka me-
[TocTpoenue OnOpHBIX CXeM 1n
TaJUIOB U CIJIABOB
KOHCTPYKIMOHHBIE CTAIIH. Jlexnusi-npe3eHTanys ¢ 00CyXACHUEM 1n
Hemerannuueckue u kommo- 5) .
Ketic 2mp
3UIIMOHHBIE MaTepUabl
Meramisl u criaBsl
IIPUMEHSEMBIE ITPU HU3KUX Pedepatsl (koHKYpC) 1n
TeMIiepaTrypax
HWroro: 4n2mp

4. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeH s VISICAMOCTOSATEIbHOM
padoTbHIO0YUYAKOIIUXCS 110 JUCIHUTIMHE

4.1 Conep:xxkanueCPC

Ne HammenoBanue paznena Bun CPC Tpymo- DOpMBI 1 METO/IbI KOHTPOJIS
(TeMbl) TUCHUTUIMHBI E€MKOCTh (B
qacax)
1 | Benenue. 3amaun
kypca. Knaccudukarus
Teopernueckas 14
TeXHUYESCKUXMaTepHa- AHanu3 TeopeTUYECcKoro
HOITOTOBKA K
JIOB HpaKTHYCCKAM paboTam marepuana(saeayaut.CPC)
2 TepMmuueckre KpUBEIE OX- 14
JIAKICHUS
3 AHanmu3 TeopeTHIecKoro u
CrtpoceHme 1 CBOHCTBA Beinonnenue 14 [IPaKTUYECKOr0 MaTepua-
CIIJIABOB IpaKTHYeCKOH paboTHl U JIOB, TIOTOTOBKA K 3aIlIU-TeE
[MOArOTOBKA K 3aILNTE (BHeayz[.CPC)
4 AHanu3 TeopeTHIeCcKOro
(aymur CPC) n
HAuarpamma xeneso- 14 IPaKTHYECKOro MaTepua-
HEMCHTUT JIOB, TIOTOTOBKA K 3alIli-
te(BHeayn.CPC)
5 Teopernueckas AHanu3 TeopeTHIECcKOro
YyryHsl TTOJIT OTOBKA 14 Matepuana(ayaur.CPC)
6 v Brmonxenue AHaNN3 TEOPETUYECKOr0
TJIEPOAUCTBIE U JIETUPO- .
MIPAKTHIECKOH paboThI 1 14 (aymur CPC) n
BaHHBIC CTaJIH MO/ITOTOBKA K 3aIlUTE MPaKTUYECKOr0 MaTepua-
7 TepMqucxas[ JIOB, ITIOJATOTOBKA K 3aIl-T€
00paboTKa METAILIOB U 14 (sreayn.CPC)
CIIJIaBOB.
8 KOHCTpYKIIMOHHBIE Teoperuueckas 14 Aymur. CPC- TectNel




CTaJIH. MOJIrOTOBKA
9 LIBeTHbIC MeTaJIIBI U 14
10 | HemeTannudeckue M 14 AHanus coBpeMEHHBIX

Pabota ¢ mepuoamueckoit
KOMIIO3ULIHOHHbIE pHOAM™ matepuanoB(BHeayaut.CPC)
JIUTEPATypoOu TectNe2
MaTepualsbl.
BrinonHeHnue KoHT- 10 AHanmu3 TEOpEeTUYECKOTO H

KonTtponsnas pabora

ponbHON paboTHI

(TeopeTrueckas u
IpaKTHYECKasI
TIOJITOTOBKA)

MMPaKTUYECKOI o Marcpua-
JIOB, IIOATI'OTOBKA K 3alll-TC

(BHeayn.CPC)

DK3aMeH

TeOpeTI/I‘{eCKaH " MpaKTUu-
YCCKas MnmoaroToBkKa

©)

AHanu3 TEOpEeTUYECKOTO H
MPaKTHYECKOTO Marepu-
aJoB, MOJITOTOBKA K
sk3ameny(BHeay1.CPC)

Hroro 5 cemectp

150(9)

4.2 TlpakTHyeckue padoThl

Ne HaumenoBanue paboTsl

TpynoemkocTs,qac.

1 MexaHnyeckie CBOMCTBA METAIJIOB U

CIIJIaBOB

1

JlnarpaMma COCTOSIHUS KETI€30-IIEMEHTUT

Onpe;leneHHe TBEPAOCTH MCTAJIJIOB

Tepmuueckas 06paboTKa METAIIJIOB

==

MUKpOCTpyKTypa CTanu

OO~ |WIN

CIIJIaBOB

,ZII/IanaMMa COCTOSIHHA ABYXKOMITOHCHTHBIX

4.3 Tembl npe3eHTanuii (6onyc)
Kayuyku u pesnnoBbie MmaTepuaisl. Tepmoanactomiactsel. Heoprannueckoe
ctekno.CTekToKpUCcTaJUInYecKue MaTepuanbl. KOHCTpyKIIMOHHBIE KepaMUYeCKUe
Martepuaibl. Yriaepoaasie U rpadutoBsie Matepuanbl. Kommnosuimonasie Marepuans (KM).

4.4. TectNel(603aganuii)
[Tpumep TectaNel
1.JlomorHuTE

HH - IIPOCTPAHCTBCHHOC IEPHOJNICCKOE PACIIOIOKCHNE ATOMOB B KPUCTAJNIMYCCKOM

BCIIICCTBEC.

2. CootTBeTcTBHE KPUCTAINIMYCCKUX PEIICTOK

4.5 Tect No2

B)

o OLK
o 'K
o I'yY




[Ipumep Tecta Ne2(60 3axanuii)
1. Jlomosnnure
### - Ha3bIBAETCS COBOKYIHOCTD ONE€palliii HarpeBa, BHIACPKKU U OXJIAXKIEHUS TBEPAbIX
METAJNINYECKUX CIUIABOB C LENbIO MOIY4YEHHUS 3a/IaHHbIX CBOMCTB 3a CUET U3MEHEHUS
BHYTPEHHETO CTPOEHUS U CTPYKTYPHI.
2. CoOTBETCTBHE BHJOB TEPMUUECKOI 00pabOTKH

A-TiperycMaTpUBaeT TOJIBKO TEMIIEPATypHOE BO3ACHCTBHE HA METAILT,
b- npexycmarpuBaeT u3MEHEHHE CTPYKTYPBI METaJlIa 33 CUET KaK TEPMHUYECKOTO, TaK U
nepOpPMAITMOHHOTO BO3CHCTBHSI,
B- B pe3ynbTare B3aMMOEHCTBHSI C OKPYKAIOIIEH Cpeloi P HarpeBe MEHSAETCS COCTaB
MOBEPXHOCTHOTO CJIOSl METAJIa M IPOUCXOIUT €r0 HACBHIIICHUE PA3INIHBIMH
XUMHYECKUMH DJIEMEHTaMHU.

O TepMOMeXaHnueckas o0paboTka cTayiu

O TepMOMeXaHnueckas o0paboTka cTayiu

O XUMHKO-TepMHUecKas 00paboTka cTanu

3. CooTBeTcTBHE TEXHOJIOTUN TEPMOOOPAOOTKY - oTkUTa Ipoa

A. Tharp 2Tpexp ,0XTaKICHUE B TIeUn (151 CHATHS HAaKJIeNa MOCcye XO0JIOAHOM MIacTHYeCKON
nedopmarim);
b. 1100...1250 °C, oxnaxxaenue B neuu (i yCTpaHEeHUs JIUKBAIIUN Y JIETUPOBAHHBIX
cTayei);

B. 650...700°C, oxnaxneHue B meuu (1 CHSATHS OCTaTOYHBIX HATPSDKEHHUH OTIUBOK,
MOKOBOK, CBAPHBIX KOHCTPYKITHH)
OpeKPUCTAIUTU3AUOHHBIN OTKUT
0auddy3HOHHBIN OTKUT
OHU3KUAKA OTKUT
4. CoOTBETCTBHE TEXHOJIOTUH TEPMOOOpadOTKH - oTkura |l pona
A. Ac3+(30...50 °C), oxnaxxaeHre B TIedd (KOHCTPYKIIMOHHBIE JOIBTEKTOUIHBIE CTAJIH);

b. Ac3+(30...50 °C), oxnaxaenue B meun (630...680 °C), Bo3ayx (KOHCTPYKIIHOHHBIC
JO9BTEKTOUIHBIE CTAIIN);
B. Ac1+(30...50 °C), oxnaxkacHue B 1eun (MHCTPyMEHTAIbHbIE(3a3BTEKTOMIHBIE) CTAJIH;
OMOJIHBIN OTXKUT
OU30TEPMHUUECKUN OTHKUT

OHEMOJIHBIN OTHKUT
KonTpoabHasi padoTa(mo Bapuanram)
[Ipumep BapuanTa:

BapwuanT 1
1. Borueptute auarpamMmy COCTOSIHHMS JKeJIe30 - KapOuIl kerie3a, YKaKUTe
CTPYKTYpPHBIE COCTABIISIFOIIME BO BCeX obOnacTsx auarpammbl. [locTpoiiTe KpUBYIO OXJaXkAECHUS
(c mpumeHneHnueM npaBuia ¢a3) g criiasa, coaepxaiero 3,6 % C, ¢ ykazaHUEM CTPYKTYPHBIX
MpeBpaiieHui. 3apucyiTe CTPYKTypy 3TOrO CIUlaBa IpuU KOMHATHOW Temmepatype. Kak Takoii
CIUIaB Ha3bIBAETCS?

2. B dem oTinune 0OBIYHOM 3aKaJIKU OT CTYMEHYaToON U u3orepMuyeckoin? KakoBbl
MIPEUMYILECTBA U HEAOCTATKN KaXKIO0T0 U3 ITUX BUIOB 3aKaJIKH?
3. B pesynbrare TepmMuueckoil 0OpabOTKU peccopbl AOKHBI MOJYYUTh BBICOKYIO

yrnpyroctb. s UX HM3roToBIeHHs BblOpaHa ctainb 65C2XBA: a) pacmudpyiite cocraB u
onpenenuTe, K Kakoil Tpymnmne OTHOCHTCS JlaHHas CTalb IO Ha3HAYeHWIO; 0) Ha3HA4YbTe U
000CHYHTE peXUM TepMUUECKOI 00pabOTKH; B) OOBSICHUTE BIMSAHUE JIETUPOBAHUS HA CTPYKTYPY
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W CBOMCTBa JaHHOM CTajW; TI) ONUIIMTE MHUKPOCTPYKTYPY U CBOMCTBa CTajld TIOCIE

YIPOYHSIOIIEH

4, Haznaubte

00paboTKH.

peXKUM  TEPMHUYECKOM  00pabOTKH

(Temnepatypy

3aKaJKH,

OXJTAKJAONIYI0 Cpely W TeMIepaTypy OTIYyCKa) pe3bOOBbIX KamubpoB u3 cramm Y 10A.

Onuiure

CYIIIHOCTb

MPOUCXOSIINX  IPEBPALICHHUI,

HMHCTPYMEHTA M10CJIE TEPMUUECKO 00pabOTKHU.
5. Onumure TepMOIIaCTUYHBIE TUIacTMacchl. [{aiiTe XapakTepuCTUKY X OCHOBHBIX
MIPEACTABUTENEH. YKaXKUTE UX CBOWCTBA U IIPUMEHEHHE .

Kpurepuu onenkn:

MUKPOCTPYKTYPY

U TBEpPIOCTh

6.
KoMIeTeHIun XapakTepucTHKAa OTBETA HA TeOPeTHYEeCKHUii Bonpoc / Iﬁggg::g:;
BbINOJIHEHUA NMPAKTHYECKOI0 321aHNUA GALIOB
PaGota BhIMoOTHEHA B COOTBETCTBHUH C 33]aHUEM, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHWH 10 TUCIUILINHE,
OITK-1 JIOKa3aTeNbHO PACKPBITHI OCHOBHEIE TIOJIOXKEHUS BOIPOCOB; B [IP-56
K11 OTBETE MPOCIISKNBAETCS YeTKasd CTPYKTypa, JIoTHuecKas K.p.- 126.
MOCJIEeI0BATEbHOCTh, OTPAXAIOIIast CYITHOCTh PACKPBIBAEMBIX npeseHt-86.
MIOHSTHN, TEOPHUH, SIBIEHNUNA. MOTyT OBITh TOMYIIEHBI HEJOYETH B
OIpe/IeTICHNH TEPMUHOB U TIOHSTHH, UCTIPABIICHHBIEC CTYIEHTOM
CaMOCTOSATENBHO B IIPOIECCE OTBETA.
Pabora BeImoOTHEHa B COOTBETCTBHH C 33JJAaHUEM, ITOKA3aHO
yYMEHHE BBIJIETUTH CYIIECTBEHHbBIC U HECYIIECTBEHHbIC IPU3HAKH, [1P-46.
MIPHUYUHHO-CIIC/ICTBEHHBIE CBSI3H. MOTYT OBITh JOMyIIeHbI 2-3 K.p.-106.
HETOYHOCTH WJIM HE3HAYMTEIIbHBIC OIHOKH, HCIIPABICHHBIC TPE3eHT-60.
CTYAEHTOM C IIOMOIIBIO IIPENOaBaTEs.
B paGorte caenanbl He3HaUNTEIbHBIE OLIMOKY B pacuerax. Jloruka
U II0CJIEI0BATENbHOCT U3JI0KEHUSI UMEIOT HapYIICHHUS.
JonyIieHsl OMMOKH B PaCKPBITUH MOHATHH, yIOTpeOIeHun I1P-36
TepMHHOB. CTYIIEHT HE CIIOCOOEH CaMOCTOSITEIbHO BbIIEIUTh K.p.-86..
CYILIECTBEHHBIE U HECYILECTBEHHbIE IPU3HAKY U IPUUNHHO- npe3eHT-40.
CJIEICTBEHHBIE CBSI3U. B 0TBETE OTCYTCTBYIOT BBIBO/IBI. Y MEHHE
PaCKpHITH 3HaUCHHE 0000IIEHHBIX 3HAHNH HE IMOKa3aHo .
Pabora nmeer 3HAUNTEIHHBIC HEOYETHI B pacdeTax U BhIOOpE He
CIPaBOYHBIX AaHHBIX. [IpHCyTCTBYIOT hparMeHTapHOCTS, OLCHHBACTCA

HEJIOTHYHOCTH M3NOKeHus. CTyJeHT He OCO3HAET CBA3b
00CyXTaeMOoro BOIpoca ¢ IPYrUMU 00beKTaMH JUCIUILIIHBI.

Kpurtepuu oueHKH TeCTOB

[TponeHT 92-100 72-91 52-71 MeHbIIe 52
BBIIIOTHENS
0aJuIbl 10 8 6 0

5. MeTtoauueckue yKazaHus Al 00y4arOUIUXCsl M0 OCBOEHUIO TUCHUTLIUHBI

MeTOI[I/I‘ICCKI/Ie YKazaHudg Ui TOMOLIA O6yLIaIOI]_II/IMC$I B YCIICIIHOM OCBOCHHU IOUCIUIIIIMHBI B
COOTBCTCTBUH C 3aINIAHUPOBAHHBIMH BUJIAMU y‘I€6H0ﬁ H CaMOCTOSTEIIbH O paGOTLI 06yqa10nmxcx:

1. Pemmux D.0. Metoanyeckoe mocoOue Mo opraHu3alii CaMOCTOATEIbHON PabOThI

CTYIAEHTOB 10 MaTepuanoBeneHuro: Hepronrpu, u3n. TU(¢p) CBOY, 2012.(pazaen
«MeTroaudecKuii OJI0K)
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2. Pemmux D.®. Meroanueckue yKa3aHUs K KOHTPOJBHOH paboTe 1O  IHCHMIUIMHE
«MarepuanoBenenue»: Hepronrpu, uzn. TU(p) CBOY, 2013.(pazaen «Metoanyeckuii 6JI10K»)

3. IIpaktuyeckue paboOTHl 1Mo pazaeny «MaTepuaaoBeleHHE». METOANYECKUE yKa3aHUs U
MPUMEPHI BBIIOJHEHUS IPAKTUYEeCKUX padoT.(paznen «IIpakTudyeckuii GI10K»).

4. Metoauueckue yKa3zaHus 1Mo pa3paboTke rnpe3eHTanuil.(pasuen «MeToquuecKuii 0I10K»)

Meromnueckue ykasanus pasmeriensl B CZI0O Moodle: http://moodle.nfygu.ru/course/view.php?id=

PeldTMHrOBBIH perJiaMeHT Mo JUCUMILIHHE:

Bua BbinoJsiHsemoli y4eOHOMH padoThl KosmmuectBo | KosmmuectBo Ilpumeuanue
(KOHTPOJIMPYIONIME MATEPHAJIBI) 6autoB (mMin) | 6awios (Max)
Ucnvimanus / Bpems, uac
@opmvr CPC
5 cemMecTp
[Tpaktugeckne padoter | 20ux6=1204. 256, 56x6=306. Odopmenne B
cootBercTBUHN ¢ MY
IMpesenrarus (+00HYyC) 8u. 46 36 Cm. MY o paspaborke
) ’ MIpe3eHTaImi
KonTposbHas pabota 10u. Odopmrnenue B
P P 66. 126. COOTBETCTBUU ¢ MY
Tecr (1,2) 6ux2=124y. 106. 106.x2=206. | http://moodle.nfygu.ru
DK3aMeH Quac. - 300.
Hroro: 150yac.+ 99IK3. 456. 706.+306.9Kk3.

6. @OH/1 O1IeHOYHBIX CPEACTB /s NPOBeJAeHHUs MPOMEKYTOUHOI aTTecTalluu

Oﬁy‘laIOH.[l/lXCﬂ mo JTMCHUIIJIMHE

6.1. [loka3aTeu, KpUTEPUH U MIKAJIA OLEHNBAHUS

Komst [ToxazaTens YpoBHHI Kputepnu oneHuBaHus (IeCKPUIITOPHI) Orenka
OLIEHUBAEMBbIX OLICHUBaHUSA OCBOGHHS
KOMIIETEHITHIA (mo m.1.2.PTIJT)

,ZZO/ZO!C@H 3Hamov. BpeicOkum I[aHbI IOJIHBIE, Pa3BEPHYTHIC OTBETBHI Ha OTJIUYHO
OCHOBHBIE, TEXHOJIO- MIOCTaBJICHHbIC BOIIPOCHI, NOKa3aHa
TMYECKHE M IKCILTY- COBOKYITIHOCTb ~ OCO3HAHHBIX  3HaHUH IO
aTallMOHHBIECBOMCT- JHCIUIUINHE, JIOKa3aTeIbHO pac-KpbIThI
Ba MaTepualoB, HC- OCHOBHBIC TMOJIOKCHHS BOIIPO-COB; B OTBETE
TIOJTb3YEMBIX pu MPOCIIEKUBACTCS YyeTKas CTPYKTYpa,
W3TOTOBIICHUH  TOp- JIOTUYeCKast I0CJIEI0BA-TENBHOCTb,
HOTO 000pyIOBaHMA, OTpakarolias  CYyIIHOCTh  PAacKpPhIBAEMbIX
HWHCTPYMEHTA u MOHSITUH.
KOHCTPYKLHH; 3HaHMWE TIO TIPEAMETY JEMOHCTPUpY-€TCS Ha
TEOPHIO CTpPOEHHUS (hoHE TIOHMMaHHS €ro B CHC-TEME IAaHHOH
MaTepHaJIOB; HAaYKH 1 MEXIUCIUIUTH-HAPHBIX CBS3EH.
CTPYKTYpY M CBOMCT- OTBETHl WM3MOXKEHBI JINTEPATYPHBIM SI3BIKOM C
Ba METAIOB, CIUIa- HCIIOb30BaHNEM npoec-CHOHATTLHOM
BOB,HEMETAJUTNIECKUX TEPMHHOJIOTHH TI0 TIPENI-METY.
U KOMITO3HMIIOHHBIX [IpakTiueckne pabOTHI BBHITIONHEBIA COTIACHO
MaTEpHAJIOB; ANTOPUTMY DEIICHHS, OT-CYTCTBYIOT OIIMOKH

OIlK-1 METOIBl  PEryIHpo- Pa3NUYIHBIX TH-TIOB, O(OpMIIEHHE M3MEPEHHUH H

IK-11 BaHUS CBOWCTB Ma- BBI-UMCIICHUH B COOTBETCTBUM C TEXHH-
TEPHAJIOB. YeckHMH  TpeOoBaHWsMH.  Moryr  OBITB
Honowcen ymems: JOMYIIEHbl HEIO4YEeThl B ONPEACICHHH IOHS-
MIPOM3BOJIUTE  BHIOOD THH, WCTIPaBJICHHBIC CTY/IEHTOM
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MaTepHaoB ISl pas-
JUYHBIX JIeTalied Ma-
IIVH, KOHCTPYKIUH U
MHCTPYMEHTa;
COCTaBJIATh TpaduKu
pabor U mepcmek-
THUBHBIE TUIAHBI, HHCT-
PYKIIMH, CMETHI, 3asB-
KM Ha MaTepuanbl U
obopynoBanue,  3a-
TIOJTHATHHEO0X OJTH-
MbI€ OTYETHBIE JOKY-
MEHTBl B COOTBETCT-
BUM C YCTaHOBJEH-
HBIMH HOpMaMH;
UCIIOJIb30BaTh TEXHU-
Yeckue cpencraa
OIBITHO-ITPOMBIIILIEH-
HBIX HMCHBITaHUH 000-
pyAOBaHUS M TeX-
HOJIOTUH.

Jonocen enademo:
-IIEPBUYHBIM  YYETOM
BBIMOJHEHHBIX PaboT
NpU DKCIUTyaTaluu |
peMoHTe TOPHOTO
000pyI0BaHUS,;
HaBbIKAMHM OpraHH3a-
MM Hay4HO-HCClle-
JIOBATEIILCKUX PadoT.

CaMOCTOSTCIIBHO B IMPOIICCCE OTBCTA.

ba3oBrlit

JaHbl ToONMHBIE, pa3BEpHYTHIE OTBETHl HA
MOCTaBJICHHBIE BOIMPOCHI, TOKa3aHO YMEHHE
BBIJICTINTh CYILECTBEHHBIE W HECYIECTBEHHBIC
HegoueTsl. OTBET YETKO CTPYKTYpPHPOBaH,
JIOTUYEH, W3JIOKEH JIMTEPaTYpHBIM SI3BIKOM C
UCIIOJIb30BaHUEM npodeccHOHaTbHON
TEPMHHOJIOTUH 110 ANCIHIUINHE.

[IpakTtiueckne paOOTHl BBIMOJHEHA COTJIACHO
ANTOPUTMY,  OTCYTCTBYIOT  HE3HAYHTEIbHBIC
ONIMOKH Pa3JIMYHBIX THIIOB, HE MEHSIOIIIE CYTh
penieHnn,0pOpMIICHHE W3MEPEHHH M BBIUHUC-
JEHUH B COOTBETCTBUM C TEXHU-UYECKHMHU
TpeOoBaHMsIMH. Moryr OBITH JOMyIIEHBI 2-3
HETOYHOCTH WM HE3HAYUTENbHbIE OIIMOKH,
UCIIpaB-JICHHbIE ~ CTYAEHTOM C  [OMOUIBIO
npernoaaBaTes.

XOPOIIIO

Munu-
MaJIbHBIHI

JlaHbl  HEImocTaToOuHO
CTaTOYHOTOYHBIC OTBETHI. Jloruka u
MOCIIEIOBATENILHOCT ~ M3JIOKEHUS  MMEIOT
HapyuieHus. JlomymieHsl ook B pacKpbITUH
TIOHSTHUH, YIOTpeOJeHnH TepMUHOB. B orBete
OTCYTCTBYIOT BBIBOABI. YMEHHE PaCKPBITh
3Ha4YeHHe OOOOILEHHBIX 3HAHWI HE IOKa3aHo.
HenocraTouHo BEPHO UCTIONB3yeTCs
npodeccruo-HalbHAs TEPMHHOIOT S,
[MpakTryecknepabOThl  BBIMIOJIHEHBI COTJIACHO
aAJIrOpUTMYy, OTCYTCTBYIOT HE3HAYUTCIIbHbBIC
OI_HI/I6KI/I Ppa3JIMYHbBIX THIIOB, WCIPABJIICHHLIC B
npolecce OT-BeTa,0pOpMIICHHE H3MEpPEeHHH |
BBI-YMCIICHUI TaK)Ke€ HMEIOT OTKJIOHEHUS OT
TeXHU4YeCKuX TpeOoBanmii. Jlomy-tieHsr 2-3
OMIMOKM  pa3iM4HBIX  THUIOB, B  LEJIOM
COOTBETCTBYET HOPMa-THBHBIM TPEOOBAHUSIM.

IIOJIHBIC u HEO0-

YIOBJIETBO
-pHTEIBHO

He
OCBOEHBI

OtBer mpeacTaBisieT co0OMl pa3po3-HEHHBIE
3HaHMA C CYILIECTBEHHBIMHM OLIMOKaMH MO
Bonpocy. [Ipucyrcr-ByloT (hparMeHTapHOCTb,
HEJIOTM4-HOCTh M3NokeHua. CTyneHT He oco-
3HaET CBs3b 00CYXKAEMOI0 BOIPOCa C IPYrUMHU
00BEKTAMH IUCIATUTHHEL. OTCyTCTBYIOT
BBIBOJIbI, KOHKpPETH3a-IIMs M JOKa3aTeIbHOCTb
M3OKeHus. B oTBeTax  HE HCHONB3yeTcst
npodec-CHOHATbHAATEPMUHOIOT UL [Homnon-
HUTENbHbIE W YTOYHSIOIIME  BOIPOCEHI
npernojaBaTeNs He MPUBOMIT K KO-PEKLUHU
OTBETA CTYyJCHTA.

Hnu OTBET Ha BONPOC MOTHOCTBIO OTCYTCTBYET
Hnu Otkas ot oTBeTa.

Hnu

OTBeTHl MPENCTaBISAIOT COOOH pa3po3-HEHHEIE
3HAHUA COIINOOYHBIMUITO-HITHSIMH.
JlonoMHUTENBHBIE W YTOU-HSAIOIINE BOIPOCHI
IpernosaBaTens HE TNPHUBOIAT K KOPPEKLUH
OTBETA CTYyJCHTA.

Hnu Brinonnenune
MPaKTHIECKAXPAOOTHEBEPHO, HEOOX OIM OHICIIP
aBUTh  WIM  pabOTBl  TOJNHOCTHIO  WIIH
OTCYTCTBYET..

HEY/IOBJIET
BO-
PHUTEITHHO
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6.2. TUNOBbIE KOHTPOJILHBIE 3aJaHNs (BONPOCHI) ISl MPOMEKYTOUHOI aTTecTanuu

DK3aMEHAIIMOHHBIA OWJIET BKIIOYAET JBa TEOPETUYECKHX BOIMPOCA M IMPAKTHUYECKOE
3aganue (coorBercTBue kommereHimsam OIMK-1, TTK-11).
Bonpocsl k 3Kk3ameHy:
Teopemuueckue 6onpocwl
Kpucranmudeckoe cTpoeHHE METAILIOB.
VYraepoaucTeie cTand 0OBIKHOBEHHOTO KauecTBa.
JedekTrl cTpoeHus KpUCTATUTMIECKUX TEIL.
VYTraepoaucTeie cTany Ka4eCTBEHHBIE.
Hedopmarus u pa3pyieHre METaJIIOB.
Uyryn. Buasl uyryHos.
Bimsiaue yriieposa Ha CBOMCTBA CTAJIN.
BnusiHue nerupyronmx 3JeMeHTOB Ha CBOMCTBA CTaIIH.
Bimsinue npumMeceit Ha CBOMCTBA CTaH.
0. Tepmuueckast 06padoTka ctaimu. OTXKUT U HOpMaIH3aIusl.
1. Knaccudukanus nerupoBaHHBIX CTajeil.
12. Tepmuueckas 00paboTKa cranel. 3akaika.
13. Tepmmueckasi 06padoTka cranu. OTITYCK 3aKaJeHHOHN CTaH.
14. Hemerannuueckue Marepuaisl. [lonrMeps! u miiacTMaccsl.
15. Tepmomexanuveckast 00padoTka cranu (TMO).
16. /Ilnarpamma COCTOSIHHUS JK€JI€30-1IEMEHTHT.
17. Xumuko-tepmuueckasi oOpadoTka ctanu. Llemenranusi.
18. Ipunon.
19. Xumuko-Tepmudeckas 00padboTka ctanu .A30THpPOBaHHE.
20. [lemeHTyeMBIC CTAJIH.
21. Xumuko-tepmMuueckas oopadbotka cranu. Juddy3noHHas MeTaTu3aImsl.
22. Cranu Jy1si CTPOUTENBHBIX KOHCTPYKITHH.
23. XuMHKO-TepMHUUecKast 00paboTka cranu. [[nanupoBanue cranu.
24. Y ny4diaemple CTaju.
25. TBepaocth metaiioB. CriocoObI OnpeieieHUs TBEPIOCTH.
26. BBICOKOTIPOYHBIE CTAJIH.
27. CBolCTBa METAJUJIOB U CILJIABOB.
28. Yrpyras u mactudeckas aedopmaiiis MeTauioB.
29. PeccopHO-TIpy>KMHHBIE CTaJIH.
30. Xpymnkoe U BSI3KOE pa3pylIeHHe METaIOB.
31. [ToanIUITHUKOBBIE CTAJIH.
32. VI3HococToiiKasi ayCTeHUTHAsl BBICOKOMAPTaHLIOBUCTAs! CTaIb.
33. KoHCTpYKIIMOHHBIE TOPOIIKOBBIE MaTepUabI.
34. IHcTpyMeHTalbHbIE YTIIEPOIUCThIEC CTAIIH.
35. AHTU(PUKIIMOHHBIC TOPOITKOBBIC MAaTEPHAITHI.
36. lHcTpyMeHTaNbHbIE JIETUPOBAHHBIEC CTAJIH.
37. IlopourkoBbie (PPUKIIMOHHBIEC MAaTEPHAIIBI.
38. HcTpyMeHTanbHbIe OBICTPOPEKYIIUE CTAIH.
39. Metansl 1 crjiaBsl Uit pabOThI TPU HU3KUX TEMIEpaTypax.
40. TutaH u €ero CIjaBbl.
41. MertamiokepaMU4ecKre TBepAbIe CIIaBbI.
42. AMOMUHUI U €ro CIUIaBHI.
43. llTammnoBbIe CTAH.
44. Menb U ee CILUIaBEIL.
45. Koppo3uOHHOCTOMKHE CTaIH.
46.KoMIo3UIIMOHHBIE MaTepHaJIbl.

RBBooo~NoO WD E
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47. XKapocTolKHe U )KapolpOYHbIE CTAIH U CIUIABHI.
48. AHTU(QPUKIIMOHHBIC CIUIABHI.
49.Cranu ¥ cIu1aBbl ¢ 0cOOBIMH (PU3UYECKHMU CBOHCTBAMH.
50. Marnuii u ero CruiaBbl.
Ipaxmuueckuu onpoc
3aaHus NPaKTUUECKUX U KOHTPOJIBbHOU pabOThI.
Kpurtepnu onieHKku 3k3aMeHa

Komneren
1107071

XapakTepucTHKa 0TBeTa HA TeopeTH4YecKuil Bonpoc /
BBINOJTHEHH S NPAKTHYECKOTI0 32 JaHU

KoaunuectBO
HAOpaHHBIX
0aJ1J10B

OIIK-1
I1K-11

Teopemuueckue eonpocol

JlaH monHBIN, pa3BEepHYTBIM OTBET Ha IOCTABJIEHHBIM BOIpPOC, MOKa3aHA
COBOKYITHOCTh OCO3HAHHbIX 3HAHMH IO JUCHUIUIMHE, J0Ka3aTelbHO
PACKpBITHI OCHOBHBIE TOJIOKEHHUSI BONPOCOB; B OTBETE IMPOCIEKHUBAETCA
YyeTKash CTPYKTypa, JOTMYecKas IOCIEOBaTENbHOCTh, OTpaKaromast
CYIIHOCTh pACKpbIBaeMbIX TOHATHH, TEOpHU, sBIeHHHA. 3HaHUE IO
npenMeTy AEMOHCTPUpYeTCsl Ha ()OHE NOHMMAHHUS €r0 B CUCTEME JIaHHOW
HaYKM M MEXKIUCUUIUIMHAPHBIX CBsi3eil. Moryr OBITh JIOMYLIEHBI
HEeoYeTbl B ONpeIeNeHUH TEPMUHOB U TMOHSATHH, MHCIpaBICHHBIC
CTYJICHTOM CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

Hpaxkmuueckuit 6onpoc

3ajaua pelieHa B COOTBETCTBHM C aJIrOPUTMOM, OTIIMYHOE BIIAJICHUE U
MOHUMAaHHE CTPYKTYPHI PELICHHOM 3a/1auH.

30 6.

Teopemuueckue 6onpocul

JlaH nonHbIN, pa3sBEPHYTHI OTBET HA IOCTABJICHHBIM BOIPOC, MOKA3aHO
YMEHHME BBIIEINUTh CYILIECTBEHHbIE M HECYLICCTBEHHBIE IIPU3HAKU,
NPUYUHHO-CIIEACTBEHHBIE CBA3H. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHYEH,
MoryT ObITh AOMYyIIEHbI 2-3 HETOYHOCTH WM HE3HAYHMTEIbHBIE OLIMOKH,
UCIIPABJIEHHBIE CTYIEHTOM C IIOMOLIBIO IPETIOAABATEIIS.

IlIpakmuueckuii gonpoc

3ajaua pelieHa B COOTBETCTBHM C aJIrOPUTMOM, OTIIMYHOE BIIAJICHUE U
TIOHUMAaHHE CTPYKTYPBI PELIEHHON 331a4H.

2406am1a

Teopemuueckue eonpocol

JlaH HEZOCTATOYHO MOJIHBIM U HEJOCTATOYHO PA3BEPHYTHIN OTBET. Jlornka
U TIOCNIEA0BATENIbHOCT M3JIOKEHUsS] HMEIOT HapyuleHus. JlomymieHsl
OIIMOKA B PACKPHITUM IOHATHH, YIOTpeONeHUH TepMUHOB. CTyIEeHT He
CIOCOOEH CaMOCTOSITETbHO BBIJEINTh CYIIECTBEHHBIC U HECYIICCTBEHHBIC
NIPU3HAKK M IIPUYHMHHO-CIEICTBEHHbIE CBA3U. B OTBeTe OTCYTCTIBYIOT
BBIBOJBI. YMEHHE  pacKpblTh  3HAueHHEe OOOOINCHHBIX  3HAaHUH
YIOBJIETBOPUTEIBHO.

IIpakmuueckuii gonpoc

3amaua pelieHa B COOTBETCTBHM C alTOPUTMOM, OJHAKO IIPHU PELIEHUH
3aJa4d BO3HUKAIOT TPYIOHOCTH B BBHIOOpE HEOOXOAMMBIX CHPABOYHBIX
JIAHHBIX.

18 bamwoB

Teopemuueckue 6onpocol

OtBer mpencraBiser co0OH pa3po3HEHHbIE 3HAHUS C CYIIECTBEHHBIMHU
ommOKaMu 1o Borpocy. IIpHcyTcTBYIOT )parMeHTapHOCTh, HEIOTMYHOCTh
mnoxennsi. CTyZeHT He OCO3HAeT CBs3b OOCY)KIAeMOro BOMpoca IO
Oownery ¢ IOpyruMH OOBEKTaMH JUCHUIUTHHBI. OTCYTCTBYIOT BBIBOIBL,
KOHKpETH3aIlMsl M [OKa3aTeIbHOCTh H3JIOKEHUs. Peub HerpamortHas,
TEPMHUHOJIOTHS HE UCIIOIb3yeTCsl.

IIpakmuueckuii gonpoc

OTcyTCcTBYET pelieHne 3aaaq.

unu

OtBeT Ha BONPOC MTOJTHOCTHIO OTCYTCTBYET

unu

Otka3 or oTBeTa

nepecaavua
OK3aMCHa
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6.3. MeToauueckue MaTepHaJibl, oNpeac/Jadarouue nmpoueaypbl OHCHUBAHUA

XapakTepuCTHKHU NPOLeaypbl

Bun npouenypsi

9K3aMCH

Iens mpouenypsl

BBISIBUTH CTETIEHb CPOPMUPOBAHHOCTH KOMIIETECHINH
OIlK-1, TIK-11

JlokanbHbIE aKThI By3a, | [lonoxeHne 0 IMPOBENEHUH TEKYIIETO KOHTPOJS YCIIEBaeMOCTH
PErIaMCHTHPYIOMHC U IPOMEXYTOUHOM arrectanuu odOydaromuxcst CBDY, Bepcus
HPOBEIICHNE MPOLEITYPhI 2.0, yrBepxaeHo pexkropom CBOVY 15.03.2016 r.

[Tonoxxenue o 6GaIbHO-PEUTHUHTOBOI CUCTEME B

CBOYVY ,Bepcns 4.0,yrBepxkaeno 21.02.2018 r.
CyObexTsl, Ha KOTOPBIX | CTYAEHTHI 2 Kypca CIeIHaInTeTa

HarpaBJieHa Mpoleaypa

Ilepuon npoBeneHus: npoueaypbl

3UMHSA DK3aMEHAIMOHHAs CECCHS

TpeOoBaHUsS K MOMEHIICHUSIM U
MaTepHaTbHO-TEXHUYECKIM
cpencrBam

Kabuner wuH(}OpMAlMOHHBIX TEXHOJOTMH B TOPHOM [eiie
(A409)

TpeboBanus K OaHKy | -

OLIEHOYHBIX CPEACTB

Onucanne npoBeseHus | DK3aMEeH NpPUHUMAaeTcss B YCTHOW (opme mo Ouieram WU B

HIpOEAypBI dbopMe  TecTHpoBaHHMA.  ODK3aMEHAIMOHHBIM  OWileT  TI0
JUCHMIUIMHE BKJIIOYAeT JiBAa TEOPETHYECKHMX BONpoca U
MpakTUueckoe 3amanue. Bpemss ©Ha moarotoBky — 1
aCTPOHOMHYECKUH Yac.

IIkanbr omenuBanus | Illkaia oneHUBaHUS PE3yaLTATOB MpuBeneHa B 1m.6.2. PITJI.

pe3yIIbTaTOB

Pesynprater nmporenypsr

B pesynbpraTe cmaun Bcex 3amanuid mist CPC cTymeHTy HEOOXOaMMO
HaOpath 45 0amwIoB, YTOOBI OBITH JOITYIIEHHBIM K DK3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHOUH Y4eOHOMH JTUTEPATYPHI, HEOOXOAUMOI 1151
OCBOCHUS M CHUIINHBI

No ABTOp, Ha3BaHUE, MECTO Hanuuue Koun-Bo 3k3. B | [omnyck B Kom-Bo
w/n W3JaHus, U3JaTEIbLCTBO, T rputa, BHI ouomorexke | ObC cTya.
W3/IaHUs, BUI U rpuca TU(D)
XapaKTEPUCTUKA UHBIX CBoY
MH(POPMAIIMOHHBIX PECYpPCOB
1 OcHoBHas JIuTEpaTypa 20
1.MarepuanoBeneHue u
TEXHOJIOT'US] KOHCTPYKUHOHHBIX | MOuH PO 10
MarepuasioB: Y4eOHUK.
/Konecos C.H., Konecos U.C/ -
M.: M3a.BIII, 2008.- 535c.
2 JonoTHUTEIBLHASI 20
JuTeparypa
1.MarepuanoseneHue: HMC no
yueonuk./Bonkos .M., 3yeB MaTepuasioB
B.M./- M.:U3n. €IEHUIO U 5
Axanemus,2008.- 398c. TKM
BY30B PO
MarepuanoBenenue: YueOHUK
JUTSI TOPHBIX CHEUATBHOCTEM. MO PD 10

/Pxesckast C.B./ -M.: u3zm.
MITYVY, 2005. —455 c.
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8. [lepeuens pecypcoB HHPOPMALHMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHeT»
(nanee cerb-VIHTEpHET), HEOOXOAMMBIX IS OCBOCHMS JHCHUILIHHBI
1. Topnoe aeno. MHpOpMATMOHHO-CITPABOYHBIN CAIT O TOPHOI MPOMBIIILIEHHOCTH
URL: http://www.mwork.su
2. Caiit MuHHCTEpCTBa MPOMBIIIIICHHOCTH U 3HepreTuku PO HoBoctu u HopMaTHBHAsA 0a3a
IIPOMBIIIJIEHHOCTH U 3HEPT€TUKU
URL: http://www.minenergo.gov.ru
3. Caiit Pocrexnamzopa PO Matepuaibl mo 6€301mMacHOCTH B TOPHOW POMBIIIIICHHOCTH
URL: http://www.gosnadzor.ru
4. KazaxcTaHCckuil ropHo-npoMblilieHHbIH noptan. Ccbulku Ha VIHTEepHET-pecypchl MO
TOPHOU TEMAaTHUKE
URL: http://www.mining.kz
VYroneusrii nopran URL: http://rosugol.ru
6. Bricmiee ropHoe oOpa3oBaHWE: WHTEPHET MOPTajl. Y4eOHO-METOINYeCKoe 00beTnHEHHE
BY308 PO o o6pazoBanuto B obmactu ropHoro aena URL: http://www.fgosvo.ru

o

Caiimul H#cypHAO8 no 20pHOU meMamuxe:
Vroas URL: http://www.rosugol.ru/jur_u/ugol.html
2. Topwusrit xypuan URL: http://www.rudmet
3. T'opHas mpoMBIIIIICHHOCTh
URL: http://www.mining-media
4. TopHoe obopynoBanue u ektpomexanuka URL: http://novtex.ru/gormash
5. T'mokayd URL: http://karta-smi.ru

=

9. Onucanne MaTepuaJIbLHO-TEXHHYECKOMH 0a3bl, HEOOXOAUMON 151 OCYIIEeCTBJIEHHS
00pa30BaTeIbHOIO NpoLecca M0 JUCHHUILINHE

.. | HammeHoBa
Buasbi yueoHoii
HHE
padoThI
CIelHAIU3H IlepeyeHb OCHOBHOIO
(Jekums,
Ne poBaHHBLIX | oGopynoBaHus(B T.4. ayaHo-,
HanmeHoBaHMe TeMbl NPaKTHY. N
n/n ayJIuTOPHIi, BU/JICO-, TpaduuecKoe
3aHATHSA,
Ka0UHeTOB, COTIPOBOKICHHE)
CeMHHAapBHI,
Jaboparopu
Jabopar.pa0.) N
W ¥ mp.
Konockomn, kogoTpaHcnapaHTsl,
IIpe3zentraunu. Komnsrorepsi(9
Beenenue. 3amaun p Tt T paI(
kypca. Knaccudukarus A409 )
1. ITpoekTop.
TeXHUYECKUXMaTepua- AS11
0B [T MeTauIos.
JLITP
JLITP Konockomn, kogoTpaHcrapaHThl,
2 TepMuueckne KpUBBIC OX- A409 [IpezenTanumu.
" | nmaxmenus AS11 Kommbrotepsi( 1mT.)
IIpoekrop.
CrpoeHue u cCBOMCTBa JLIIP Konockomn, kogoTpaHCapaHThl,
3 | cruasos A409 ITpesenTanuu.
" | Jlmarpamma xene3o- AS511 Kommbrotepsi(9 mrt.)
LEMEHTHUT IIpoekrop.
JLIIP A409 Konockomn, kogoTpaHcapaHThl,
4 | UyryHsl A511 IIpe3enTanuu.
baHK TECTOBBIX 3aJ1aHMUIA.
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http://www.mwork.su/
http://www.minenergo.gov.ru/
http://www.gosnadzor.ru/
http://www.mining.kz/
http://rosugol.ru/
http://www.fgosvo.ru/
http://www.rosugol.ru/jur_u/ugol.html
http://www.rudmet/
http://www./
http://novtex.ru/gormash
http://karta-smi.ru/

Komnbrorepsi(9 mit.)

IIpoekrop.
JLITP Konockorn, KonoTpaHCIIapaHTBhl,

VYrnepoaucTsie ¥ Jerupo- Tecruposainie A409 Hpeserrat.
BaHHbBIE CTaJIN AS511 KOMFE;TSETBSS wr.)

[nudsl MeTamios.
Tepmuueckas JLIIP, A409 Kommnsrorepsi(9mir. )
00paboTKa METaJIIOB U AS11 [IpoexTop.
CIJIABOB. [n1dsl MeTaIOB.
KoHCTpyKIHOHHBIE JLITP A409 Kommnsrorepsi(9mir. )
cranu. L[BeTHbIC MeTaIIIBI AS11 [IpoekTtop.
U CIUIaBBI [n1dsl MeTaIoB.
Hemerannuueckue u JLITP A409 MPE3CHTALNH.
KOMITO3UI[MOHHBIE TectupoBanue A511 Kommnbrorepsi(9mir. )
MaTepHabl. ITpoekTtop.

10. Mepeuens uHGOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIB3YEeMbIX PH OCYIIECTBJIEHHH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHHUIINHE, BKIYAs NepedyeHb NPOrpaMMHOI0
olecreyeHus: U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
10.1. IepevyeHp HHPOPMAIIMOHHBIX TEXHOJIOTUH, HCTIOIB3YyEMBIX TPH OCYIIECTBICHUH
00pa30BaTEIILHOTO MPOTIecca MO TUCITUTUTHHEZ

[Ipn ocymiecTBieHnrn 00pa30BaTENBHOTO Mpoliecca MO JAUCHUIUIMHE HCHOJIB3YIOTCS
cienyonye nHHOPMalMOHHbIE TEXHOJOTHU:
® CIOJIb30BAaHME HA 3aHATHX 3JEKTPOHHBIX U3JIaHUH (YTEHHUE JIEKIHMI C CIOIb30BaHUEM
CalI-TIPE3CHTAIMI, DJIEKTPOHHOTO y4eOHOTO TMOCOOHs), BHIICO- M ayJuOMaTEepPHAIOB

(uepe3 Untepuer);

® OpraHuzalys B3aUMOJCWUCTBUS C 00y4aroIIMMHCS MOCPEACTBOM DJIEKTPOHHOM MOYTHI U

C10 Moodle.

10.2. [Tepevenn mporpaMMHOTO OOECTICYCHUS
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. [lepevyerp MHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

http://www.mining-enc.ru/
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JIUCT AKTYAJIM3AIIUA PABOYEN TPOTPAMMBI JIJUCHUILINHBI

b1.5.20 MartepuaJjioBeieHue

VyeOubIit
ToxI

BHecenHbBIe MI3MEHEHUS

IIpenonaBarens
(®HO)

[Iporokon 3acenanus
BBIITYCKAIOIIEH
kadenpoi(aTa,HoMep),
®UO 3aB.xadeapoi,
MOJMHUCH

19



