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1. AHHOTALIUA
K padoueii mporpamMme AU CHUIIIMHBI

b1.b.26MarepuasioBeaeHue
TpynoemkocTs 53.¢€.

1.1. Henb ocBOEHHUSI U KPaTKoe Co/lep:KaHue TUCIUIITHHbI
L]ens:iproOpeTEeHNE CTYACHTaMU 3HaHUN 00 OCHOBHBIX MaTepuaax, IPUMEHSIEMBIX B TOPHOM
MAaIIMHOCTPOCHUH, METO/IaX YIPABJICHUS UX CBOMCTBAMU U PAllMIOHAJIILHOTO BEIOOpA MaTepHasoB
JUISL IeTajaeld MallliH M1 UHCTPYMEHTA.
Kpamxkoe cooeporcanue:
cTpoeHne BemecTB; (a3bl M (a3oBbIE NPEBPALCHHS;, IUarpaMMa COCTOSHHS CIIJIaBOB;
NOJMMEpHBIE BEIIECTBA: COCTaB, CTPOCHHE M CTPYKTYpa; KOMIIO3UIMOHHBIE MaTepHabl;
CBOMCTBaA BCIICCTB u MaTCpuraioB B OCHOBHBIX q)HSI/IKO-XI/IMI/ILIGCKI/IX mpouneccax;
TEXHOJIOTUYECKHE U MOTPEOUTEIbCKHIE CBOMCTBA; CIIOCOOBI BO3/ICHCTBHS HA CBOWCTBA BEILECTB U
MaTepHuaioB; o0mue TpeboBaHMS O€30MaCHOCTH MpPH TNMPHUMEHEHUH BEIIECTB M MAaTEPHUAJOB;
METaJUIbI ¥ CIIaBbl HA UX OCHOBE; METAIJIMUECKUE TTOPOIIKOBbIE MaTepHabl; KOMIO3ULIMOHHBIE
MaTepuajibl €¢ METAUIMYECKOW MAaTpULEH; MeTallIM4ecKue CTEKJA; 3aliuTa MeETaUIoB OT
KOPPO3UHU; MaTepualbl U3 OPraHUYECKUX BEIIECTB, HEOPraHMUECKUE MOJMMEpPHBIE MaTepHabl;
CUTAJJIbl; IMOJINMEpHbIE IUIACTUYECKHE MaTepuanbl (IJIacTMacchl); MOJIYNPOBOJHUKOBBIE
MaTepHabl; INIEHKOOOpasyolie MaTepHaribl.
1.2. IlepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHHUsI N0 AUCLHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

[Tnanupyemsbie pe3yabTaThl
OCBOCHUATIPOrPaMMBbI(COICPIKAHNE U KOJIbI
KOMITCTCHITHH)

IInarupyemMelie pe3yabTaThl 00YICHHUS 110
JUCLUILINHE

OIIK-1 [onoicen 3namn.

-CIIOCOOHOCTBIO pelraTh 3a7adu Mpo(ecCHOHaIbHON | -OCHOBHBIE,  TEXHOJNOTMYECKHMEe W  OJKCIUIya-
NeSTeTFHOCTH Ha OCHOBE WH(POPMAIMOHHON W | TAIIMOHHBIE CBOMCTBA MaTepHajoOB, MCIIOIB3YEMBIX
oubimorpaduueckod  KyInbTypbl € TIPUMEHEHHEM | MPH  HM3TOTOBJICHHMH TOPHOTO  00OpYIOBaHMS,

MHQOPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH W | MHCTPYMEHTa U KOHCTPYKLHIA;
C y4eTOM OCHOBHBIX TpeOoBaHHN HH(GOPMALMOHHOW | ~-TEOPHIO CTPOCHUS MAaTEpPHAJIOB;

Oe3omacHOCTH; -CTPYKTYpy H CBOWCTBa METaJUIOB, CIUIaBOB,
IK-11 HEMETAUNIMYECKUX U  KOMIIO3UIIMOHHBIX  Mare-

-CIIOCOOHOCTBIO  pa3zpalaThiBaTh W JOBOJUTH [0 | PUAJIOB;
UCIIOJIHUTEIEH Hapsabl W 33JaHUsl Ha BBINOJHEHUE | -METOAbI PETYJIMPOBAHUS CBOMCTB MaTEPUAIIOB.
TOPHBIX, TOPHO-CTPOUTENBHBIX U OYypOB3PBIBHBIX | JJondcen ymemb:

pa60T, OCYHICCTBJIATh KOHTPOJIb KadCCTBa pa60T " | -IpOU3BOJUTH BBI60p MaTCpUuajIoB JIs1 pa3JIMYHBIX

obOecnieunBaTh  NPaBUIHHOCTH  BBIOJNHEHHWS WX | JETaled MalluH, KOHCTPYKIWH U HHCTPYMEHTa;

WCTIOJHHUTEISIMH, COCTAaBJIATh rpaduku paboT u | -cocTaBiATh Tpadukd paboOT W MEepCIEeKTHBHBIC
MEPCIEeKTUBHBIE TUIaHbl, HHCTPYKIMM, CMETHI, 3a8BKH | MJIaHbl , HWHCTPYKIMM, CMETHI, 3asiBKM Ha Ma-

Ha MaTepualibl nu 060py,I[OBaHI/I€, 3aIlOJIHATE | TCPUATIbI u O60pyI[OBaHI/IC, 3aIl0JIHATH

HCO6XO,I[I/IMBIS OTYETHBIC JOKYMEHTBI B COOTBETCTBHUU O6X0,I[I/IMLI€ OTYCTHBIE JOKYMEHTBI B  COOT-

C YCTaHOBJICHHBIMHU q)OpMaMI/I; BETCTBUHU C YCTAHOBJICHHBIMU HOpMaMU,

TEXHOJIOTHM.
Jonowcen enademn:

9KCIUTyaTalluyd ¥ PEMOHTE TOPHOTO 000PYIOBaHUS;

JOBATCIbCKUX pa60T.

-HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA OMBITHO-
MPOMBIIIUICEHHBIX ~ MCTIBITAHUNA ~ OOOpYIOBaHHUA U

-IICPBUYHBIM Y4YC€TOM BbIIIOJHCHHBIX pa60T Inpu

-HaBbIKaMH OopraHusanyun HAay4YHO-UCCJIC-




1.3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Wuuekc HaumenoBanwue Cemectp WHIEKChl 1 HANMEHOBAHUS YYEOHBIX AUCIUTUTMH
JMCIUTUTAHBI H3yYEHUsI (MoJyIieit), MPaKkTHK
(Momymsi), MPaKTHKH JUISL KOTOPBIX
Ha KOTOpPbIE OMUPAETCS .
N co/iepKaHue JaHHOU
coepKaHue JaHHOU
JTUCHHUTITAHBI (MOYJIs)
JTUCHUTUTUHBL (MOIYJIs1) N
BBICTYNIAET ONOPOH
b1.b.26 | MarepuamoBencHme 4 b1.5.18 ®usnka b1.6.36 Topueie wmammu-

b1.5.19 Xumus
b1.5.22.03
CormnpoTtuBneHue
MaTepHaIoB

HBI 1 000pyJOBaHKE
b1.5.22.02 TIlpuknagnas
MeXaHuKa

1.4. 5131k npenoxaBaHus : PYCCKHI.




2. O0beM TUCUHUNJIHHBIB 3249€THBIX eTUHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKAeMHYECKHUX
4acoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaasaresieM (1o BUIaM
YueOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy 00y4aromuxcst

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

Ko 1 Ha3BaHue AMCIMIUIMHBI TTO YYeOHOMY TIIaHy

b1.5.26 MarepuanoBeaeHue

Kypc nzyuenus 2
Cemectp(bl) U3ydeHUs 3
CemecTp(bl) U3yUYEHHUSI 4
dopma MPOMEKyTOYHOU aTTecTaluu (3a4eT/3K3aMeH) OK3aMeH
KontponbHast paboTa, ceMecTp BBIITOJIHEHHS S
Tpynoemkocts (B 3ET) S3ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 180
Nel.  KonrakTtHass  paGora  oOyuyarommuxess ¢ | O0beM ay TUTOPHOM Br.u. c
npenoaasaresaeM (KP), B yacax: paboTsI, IIPUMEHEHHUEM
B yacax JOT wm D01, B
yacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 19+2 -
1.1. 3aHsTHS JIEKIIMOHHOTO THMA (JICKIINH) 2
1.1. 3aHsTHS JIGKIMOHHOTO THUMA (JIEKIIMH) 8 -
1.2. 3aHaTHs CEMHMHAPCKOro TUNA, BCETO, B T.4Y.: -
- CEMHHAPBI (mpakTHyeckue 3aHATHS, 4 -
KOJUJTOKBUYMBIH T.I1.)
- 1abOpaTOpHBIC PaOOTHI - -
- IPAKTUKYMBI - -
1.3. KCP (xkoHTpOJAH C€aMOCTOSITEIBHOW pPabOTHI, 7 -

KOHCYJIbTAIIH)

Ne2. CamocTtosiTennbHas padora odyuaromuxcs (CPC) 150
(B yacax)
Ne3. KosmuyecTBO 4acoB Ha JK3aMeH (TIpH HaIHYUU 9

9K3aMeHa B y4eOHOM IIIaHe)

1Vka3bIBaeTcs, €ciau B aHHOTAIMKM 00pa30BaTeILHON MPOrpaMMbl 10 MO3UIUU «CBEICHUS O
MPUMEHEHUN JUCTAHIIMOHHBIX TEXHOJIOTHI U AIEKTPOHHOTO OOYUICHHUS» YKa3aH OTBET «JIay.




3. Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM C YKaz3aHUEM OTBCACHHOI'O

Ha HUX KOJIHYIeCTBA aKaAJEMHUYE€CKHUX YaCOB 1 BU/10B y‘leﬁﬂbIX 3aHATH

3.1. PacnpeneJieHue 4acoB 1o pasjaejaM U BUIaM y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas pabora, B yacax Yacer CPC
4acoB
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Brenenue. 3amaun kypca.
Knaccudukanus texau- 16 2 - - 14(TP)
YECKHX MaTEepPHaJIOB
Tepmudeckre KpUBbIE OX- i
— 15 1 14(TP,I1P)
CtpoeHme 1 CBOHCTBA
CITABOR 15 1 - 14(TP,ITP)
JluarpaMma sxene30-1eMeH- i
T 17 1 2 | 14(TP,ITP)
UyryHsl 15 1 - 14(TP,I1P)
VTIIepoAnCThIC U JIETUpO- i
BaHHBIC CTaIU 15 1 14(TP,I1P)
Tepmuueckas o6padboTka 17 1 i 2 | 14¢TP.1IP)
METAJIJIOB M CIJIABOB.
KOHCTpYKIIMOHHBIE CTaJIH. 15 - 1 14(TP,I1P)
LBeTHBIE METALIBI U 15 ) 1 14(TP,I1P)
CILIABBI.
Hemerannuueckue u
KOMITO3UIIMOHHBIE MaTe- 16 - 2 14(TP,ITP)
pHUabI.
KonrponsHas padora 13 i ) i ) ) ) i 3 10(xp)
DK3aMeH 9 - - - - - - - - 1909
Hroro 180 8 - 4 - - - - 7 | 150(93)

[Ipummeuanne: [1P- odpopmienne u moaroroska k 3amute; PI'P- odopmieHne u moaroroska K 3amuTe pacdeTHO-
rpaduyeckoil paboTsl; TP- TeopeTnueckast HOArOTOBKA;KP — BBIIOJIHEHHE KOHTPOJIBbHON paboThI;




3.2. Copepxanue TeM NPOrpaMMbl JUCHHUIIINHBI

Tema 1. BBenenne. 3axaun kypca. Kinaccupukanmus TexXHH4eCKHX MaTepHAJIOB.

Marepuansl MeTaNIN4ECKUE, HEMETAJUINYECKHE, KOMITO3UIMOHHbIE. Coep KaHue 3JIEMEHTOB B
3eMHOIi Kope. MupoBoif 00beM MTPOU3BOICTBA OCHOBHBIX MaTepuaioB. CTPyKTYpHBIE METOIbI
uccienoBaHus. TUITBI KpUCTAJUINYECKUX PEIIETOK, 0COOEHHOCTH CTPOEHHSI PEATIbHBIX
METAIIJINYECKUX MaTEPUAJIOB.

Tema 2. Tepmuyeckne KpUBbIe 0XJIaKIEHHUSI

3aTBepAcBaHUE METAUIMUECKUX MaTepuayloB. TepMUYECKHE KpHUBBIE OXJIAXKICHUS IIpU
KpucTalu3anuu metamioB. [Ipumenenue mnpaBuwia (a3. dakTopsl, BIUAIOIMIKE Ha Mpolecc
KpucTau3anui. MoaupuuupoBanue XuaKkoro Merania. MaTtepuaibl aMOp(HOTO CTPOSHUSI U
ux npumeHenue. [lonumopdHsbie npeBpaiieHus B Metamiax. JKuaknue KpucTauibl.

Tema 3.CtpoeHnne u CBOiiCTBA CIJIABOB

CrpoeHue U CBOMCTBA TUIOBBIX JIByXKOMIOHEHTHBIX CIIaBoB. [oHATHE O PU3MKO-XUMUYECKOM
aHanuze. /luarpaMmma COCTOSIHUS CUCTEM C MOJIHOM pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM
cocrosHuu. [IpuMenenue nmpasuia oTpe3koB. BHyTpukpucramindeckas JTMKBaLUs.

Tema 4.]luarpamma Kej1e30-1eMeHTHT

da30Bble MPEBPALICHUS B )KEJIE€30yTIEPOIUCTBIX cIUIaBax. Juarpamma xene3o-neMeHTUT. dasbl
U CTPYKTYPHbBIE COCTABIISIOIIME CTaTU M OenblX 4yryHoB. KpuBble OXJIaXIeHHs U aHAIU3
(a30BbIX IPEBpAILEHHH KeNe30yITIEPOAUCTHIX CILIABOB.

Tema 5. Uyrynnt

Crpoenue u cBOWcTBa 4YyryHOB. Jlumarpamma cocTosHuS Keine3o - Tpadur. DazoBbie
npespatieHust B yyryHax. CTpykTypa 4yryHoB. BiusHue nmpumeceid U CKOpPOCTH OXJIaKJIEHUS
(TONIIMHBI OTJIMBKU) Ha CTPYKTYpY UyryHOB. UyryHbl C IUIACTUHYATBIM, HIAPOBUAHBIM,
BEPMUKYJIApHBIM U XjonbeBUAHbIM rpadgurom: YIII, YIIB, YBI, YXI. Mexanuueckue
CBOWCTBA YyT'YHOB. AHTU(PUKLMOHHBIC U JIETHPOBAHHBIE YyTYHBI.

Tema 6.YriiepoaucTbie U JernpoBaHHbIE CTAJIM.

CrtpoeHue u cBoiicTBa cTasell. BiausiHue yriepoja v MOCTOSHHBIX IPUMECEN Ha CTPYKTYpY U
cBoiicTBa ctanu. Kimaccudukanus craieit o coctaBy, KaueCTBY M CTPYKTYPHBIM KJIaccaM.
BrnusiHue nerupyromumx 2JIeMeHTOB Ha CTPYKTYPY U (pa30BbIe MpeBpaIieHus B cTayd. TeHaeHIus
pa3BUTHUS IPOU3BOJCTBA CTAIU

Tema 7.Tepmuyeckasi 00padoTka MeTAVIOB M CILUIABOB.

[loBepxHocTHas 3akanka cranu. LlemeHTanus crtanu. CTpoeHHE LIEMEHTOBAHHOIO CIIOSL.
Tepmuueckass 00paboTKa CTaay Mmocie IeMeHTanuu. Hurporemenrtaus cranu. A30THpOBaHHE.
[ToxpbITHS METAJUIOB: HAIIBLIEHHBIE U OCAXIEHHBIE. CBEPXIUIACTUYHOCTb.

Tema 8.KoHcTpykumnoHHbIe cTAIH.

LlemeHTyeMble U yIy4lllaeMble CTaIH, KJIacCU(UKAIUS 10 XUMHUECKOMY cOCTaBy. JleexTsl
JIETUPOBAaHHBIX CTajeil. PECCOpHO - MpyKUHHBIE CTAIM U CIIJIaBbl OOILETro U CHEIUAIBLHOIO
HazHadyeHus. XKapornpouHsle cTaju U ciu1aBbl. KOppo3MOHHOCTONKNE CTAIN U CILIABBI.
KucnorocTolikue cTaiy U crjiaBbl. MarHUTHBIE CTAIH U CILIABBI. DJIEKTPOTEXHUYECKUE CIUIABBI.
CrutaBbl ¢ 0COOBIMH TEIUIOBBIMHU M YIIPYTUMH CBOMCTBaMU. MaTepHaibl C MaMAThIO ()OPMBI.
Tema 9.1lBeTHBIE METAMIBI ¥ CIIABLI.

CruraBpl  aJTTOMHHHEBEIC ,Z[C(I)OpMI/IpOBaHHBIC W JIATCHHEIC. 3aKajika M CTapCHUC. MOZ[YJ'II/IpOBaHHBIC

CTPYKTYPBL.
Tema 10. Hemetanauvyeckue M KOMIO3UIIHOHHbIE MATEPHAJIBI.

AHTu(pUKIMOHHBIE MaTepuanbl. CTpoeHue, CBOICTBa U puMeHeHne. Kayuyku u pe3suHOBbIE
Mmatepuaisl. Tepmonnacromnactsl. Heoprannueckoectekno. CTEKIOKpUCTAININYECKUE MaTe-
puanel. KOHCTpYKIIMOHHBIE KepaMHYECKHE MaTepHAaIIbL. YTIepOoIHbIE U TpaduTOBEIC
matepuainsl. Komnosumonnslie marepuaist (KM).



3.3. ®opMBbI M MeTObI NPOBEICHNUS 3aHATHI, IPUMeHsieMble YUeOHbIe TeXHOJIOTHU

B mponecce npenomaBaHus JUCLMIUIMHBI UCIOJIB3YKOTCS TPAAULUMOHHBIE TEXHOJOTHHU

HapsAy ¢ aKTUBHBIMH M HHTEPAKTUBHBIMU TEXHOJIOTHSMH.
YyebHble TEXHOJI0MMn, UCr0/Ib3yeMblEe B 06pa3oBaTe/IbHOM rpoLjecce

CeMm | Hcnonw3yemble akTUBHBIC/MHTepakTUBHBIE | Kommdect
Pa3nen nucuumninHb
ecTp o0pa3oBaTelibHbIe TEXHOJIOTUU BO 4acoB
Jlekuus- npe3eHTanus 1n
I[I/IanaMMa KCIC30-ICMCHTUT
Knactep 21p
Tepmuueckas 00paboTKa Me-
ITocTpoeHHe ONIOPHBIX CXEM 1n
TaJJIOB M CILJIABOB
KoHcTpyKInoHHBIE CTaNN. Jlekumsi-mpesenTanus ¢ 00CyKICHHEM 1n
Hemerannuueckue u xommo- S) .
Keiic 2mp
3ULIMOHHBIE MaTEpUaIbl
Mertaiuibl U CIJIaBbI
MIPUMEHSEMbIC TTPH HU3KUX Pedepatsr (koHKYPC) 1n
TEMIEpaTypax
HWroro: 4n2np

4. IlepevyeHb yueOHO-METOAMYECKOT0 0O0ecneYeHHs JJIACAMOCTOATEeIbHOM
padoThIO0yUAKOIIUXCS 110 JUCIUTJINHE

4.1 CopepxanueCPC

No HaumenoBanue paznena Bunx CPC Tpyno- ®opMbI 1 METObI KOHTPOJISI
(TeMBbI) TUCTIUTITHHBI €MKOCTb (B
Jacax)
1 | Beeaenue. 3agaun
kypca. Knaccuduxarus
Teoperuueckas 14
TeXHUYCCKUXMAaTEpHa- AHanu3s TeopeTuYecKoro
MOJTOTOBKA K
JIOB HpaKTHUECKIM paboTam Mmarepuana(Baeayaut.CPC)
2 | TepMuuecKue KpUBBIE OX- 14
JIAKICHUS
3 AHanu3 TeopeTUYecKoro u
CtpoeHue 1 CBOKWCTBA Brimonuenue 14 MIPAKTHYECKOr0 MaTepHa-
CILTABOB MIPaKTHYECKOH paboThI 1 JIOB, TTOJITOTOBKA K 3aIIU-TE
MTOJrOTOBKA K 3aIIUTE (reayn.CPC)
4 AHam3 TeOpeTUIECKOro
(aymur CPC) n
Hmarpamma xeeso- 14 MPaKTUIECCKOTO MaTepua-
HOEMEHTHT JIOB, TTOJITOTOBKA K 3aIl-
te(BHeayn.CPC)
5 Teoperuueckas AHaJlU3 TEOPETUYECKOTO
YyryHbI MOATOTOBKA 14 marepuana(ayaut.CPC)
6 v Brinonnenue AHanu3 TeopeTUIeCcKoro
TIEpOAUCTEIE U JIETUPO- .
NPaKTHYECKOM paboThI 1 14 (aymut CPC)
BaHHBIC CTaJIH MOJTrOTOBKA K 3aI[UTE MPaKTHYECKOTO MaTepua-
7 Tepmuyeckas JIOB, MOATOTOBKA K 3aIIH-TE
00paboTKa METAJLIOB 14 (BHeayn.CPC)
CIJIaBOB.
8 KoHCTpyKITHOHHBIC Teoperudeckas 14 Ayaur. CPC- TectNel




CTAJIH. MOJITOTOBKA
9 LIBeTHEIC METAIBI U 14
10 | HemeTamauueckue u 14 AHanu3 COBpEeMEHHBIX

Pa6ota ¢ nepuoarueckoi
KOMITO3UIIMOHHBIE PHOAH™ Matepuanos(BHeayauT.CPC)
JTepaTypou TectNe2
MaTCpHraJibl.
Brinonxnenue KoHT- 10 AHanM3 TEOPEeTUYECKOTO U

POJIBHOM PabOTHI [PAKTHYECKOr0  MarepHa-
KonTponbhas pabora (TeopeTnueckas u JIOB, MOATOTOBKA K 3alllM-Te
IpaKTHYECKast (Baeayn.CPC)
MOJITOTOBKA)
AHanu3 TEOpeTHUYECKOro HU
3 Teopermueckast 1 MPaKTH- 9 IIPaKTHIECKOTO MaTepu-
K3aMCH YecKast IOIrOTOBKA ©) aJIoB, [IOATOTOBKA K

sk3ameny(BHeaya.CPC)

Hroro S cemectp

150(9)

4.2 IlpakTuuyeckue padoThl

Ne HanmenoBaHue paboThI TpynoemMKkocTb,uac.
1 MexaHuuecKkue CBONCTBA METAJLIOB U 1
CIJIABOB
2 JluarpamMma COCTOSTHHSI KeJIe30-IIEMEHTHUT -
3 Omnpenenenne TBEPAOCTH METAIIIOB 1
4 Tepmuueckas 00paboTKa METAIIJIOB 1
5 MUKpPOCTPYKTYypa CTaIn -
6 Jlnarpamma COCTOSTHHSI JBY XKOMITOHEHTHBIX 1

CIIJIaBOB

4.3 Tembl npe3enTanuii (0onyc)
Kayuyku u pesunosle maTepuaisl. Tepmoanactomnactsl. Heoprannueckoe
cTeki10.CTeKIIOKpucTa/uInYecKie MaTepranbl. KOHCTpYKIIMOHHBIE KepaMUYECKHE
MaTepHabl. YriaepoHbie u rpa¢puToBbie MaTepuansl. Komnosunmonnsie Mmatepuaisl (KM).
4.4. tectNel(603ananmii)
[Ipumep TectaNel
1./lononHuTE

### - IPOCTPAHCTBEHHOE MEPUOINYECKOE PACTIONIOKEHHE AaTOMOB B KPUCTANINYECKOM
BEIIIECTBE.

4.5 Tect Ne2

2. CoOTBETCTBHE KPUCTANTUIYECKUX PEIIETOK

a)

6)

-‘ﬂ

B)

o OLK
o 'K
o I'Try




[Ipumep Tecta Ne2(60 3ananuii)
1. JlomomHure
### - Ha3BIBAETCS COBOKYITHOCTH OTIEpAIMid HArpeBa, BBIICPKKU U OXJIAXKICHUS TBEPABIX
METATTMYECKHUX CIUIABOB C LIENBIO TIOyYSHHS 33/1aHHBIX CBOIMCTB 3a CYET M3MEHEHHS
BHYTPEHHETO CTPOCHUS U CTPYKTYPBHI.
2. CooTBeTCTBHE BUIOB TEPMUUECKOI 00pabOTKH

A-nipelycMaTpuBaeT TOJIBKO TEMIIEPATyPHOE BO3ACHCTBHE HA METAILT,
b- npenycmarpuBaeT U3MEHEHHE CTPYKTYPbl METAJLIa 3a CUET KaK TEPMUUYECKOT0, TaK U
ne(pOpMaLMOHHOTO BO3CHCTBUS;
B- B pe3ynbprare B3auMOAECUCTBUSA C OKPYIKAOIIEH CPEAOU ITPU HAIPEBE MEHSETCS COCTAB
IIOBEPXHOCTHOTO CJIOSI METAJIa U IIPOMCXOIUT €r0 HACBILICHUE Pa3IMYHbIMU
XUMHUYECKUMHU 3JIEMEHTaMHU.

O TepMOMeXaHu4eckas 00paboTKa CTaju

O TepMOMeXaHn4eckasi o0padoTka cTanu

O XUMHUKO-TepMUYecKas 00paboTka cTamu

3. CooTBeTCTBHE TEXHOJIOTUN TEPMOOOPAOOTKH - oTkHUTa Ipoma

A. Tuarp 2T pexp ,0XJITKICHUE B TIEUH (711 CHATUSA HAKJIETIA TTOCIIE XOJIOIHOM MJIaCTHYECKON
nedopMmarum);
b. 1100...1250 °C, oxnaxxaeHue B neyu (sl yCTPaHEHUs JTUKBALUH Y JIETUPOBAHHBIX
cTajiei),

B. 650...700°C, oxnaxaenue B rie4u (JUIs CHATUS OCTATOYHBIX HAIPSHKEHUH OTIMBOK,
MTOKOBOK, CBAPHBIX KOHCTPYKITHI)
OpEeKPUCTAIUTM3AI[MOHHBIN OTKUT
O Py3MOHHBIN OTHKUT
OHU3KUANA OTKUT
4. CoOoTBeTCTBUE TEXHOJIIOTUU TepMOOOpaboTKH - oTkura |l pona
A. Ac3+(30...50 °C), oxnaxkacHue B 1iedyd (KOHCTPYKIIMOHHBIE JOIBTEKTOUIHBIE CTAIIH);

b. Ac3+(30...50 °C), oxnaxaenue B meun (630...680 °C), Bo3ayX (KOHCTPYKIIHOHHbIE
JIOPBTEKTOUTHBIE CTAJIN);
B. Ac1+(30...50 °C), oxnaxaeHue B ey (MHCTPYMEHTAIbHbIC(3a9BTEKTOUIHBIC) CTAJIH;
OMHOJIHBIA OTXKHUT
OU30TEPMHUUYECKUN OTHKUT

OHENOJIHBIN OT/KHUT
KontpoabHasi padoTa(nno Bapuanram)
[Tpumep BapuaHra:

Bapuanr 1
1. BeryeptuTe amarpamMmy COCTOSIHHSI JKENe30 - KapOWI JKkene3a, YKaKHTe
CTPYKTYpPHBIE COCTABIISIFOIINE BO BCEX 00MacTsaX auarpammsbl. [locTpoiite KpUBYIO OXJTaKICHUS
(c mpuMeHeHueM mpaBwiIa ¢a3) I ciuiaBa, cojaepxamero 3,6 % C, ¢ yka3zaHHueM CTPYKTYPHBIX
npeBpalieHuii. 3apucyiTe CTPYKTypy STOrO CIUIaBa MpU KOMHATHOM Temmepatype. Kak Takoit
CIJIaB HA3bIBACTCS?

2. B yueMm oTiinune 0OBIYHOM 3aKalKu OT CTyNEHYaTol M uzorepmuueckoin? Kakosbl
PEUMYIIECTBA U HEJAOCTATKU KaX/10T0 U3 ATUX BUAOB 3aKAJIKHU?
3. B pesynbprare TepMuueckoil 0OpabOTKU peccopbl JODKHBI MOJYYUTh BBICOKYIO

ynpyrocte. JlJis MX W3roTOBJIICHHs BBIOpaHa ctamb 65C2XBA: a) pacmmdpyidTe cocTaB U
onpenenuTe, K Kakoi TIpyIme OTHOCUTCSA JaHHAs CTajdb IO Ha3HaueHHIo; 0) Ha3HaubTe U
000CHYHTE peXHM TEPMUIECKON 00pabOTKH; B) OOBSICHUTE BIHSHUE JISTUPOBAHUS HA CTPYKTYPY
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M CBOHCTBAa MJaHHOM CTallH;

YIPOUHSIOIIEH

4, Hasnaubte

00paboTKu.

peXUM  TEepMHUYECKON  00paboTKu

(Temmeparypy

I) ONUUIMTE MHUKPOCTPYKTYpPY M CBOMCTBa CTajJld MOCIE

3aKaJKH,

OXJIAXKAIOUIYI0 Cpedy M TeMIlepaTtypy OTIycka) pe3bOoBbIX KanuOpoB u3 ctanu Y 10A.

Onummunre

CYILIIHOCTh

IIPOUCXOAAIIMX  IPEBPALICHUH,

WHCTPYMEHTA MOCJIe TEPMUYECKOI 00pabOTKH.
S. Onumure TepMOIIaCTUYHBIE TUIaCTMACCHL. J{aliTe XapaKTepUCTUKY MX OCHOBHBIX
MpeaCcTaBUTENEH. Y KaXKUTE UX CBOMCTBA U TPUMEHEHUE.

Kpurtepun onenku:

MUKPOCTPYKTYpY

U  TBEPIOCTh

6.
KoMmereHmun XapakTepucTHKA 0TBETA HA TeOPeTHYEeCKHii Bonpoc / Iﬁggg::ﬁ:?;
BBLINOJTHEHUS NMPAKTHYECKOr0 3a1aHus GALIOB
Pabora BhITIONTHEHA B COOTBETCTBHH C 3aJ]aHUEM, TIOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAHUHN IO TUCITUTUINHE,
OIIK-1 JTIOKa3aTebHO PACKPHITHl OCHOBHBIE MTOJIOKEHUSI BOTIPOCOB; B [IP-56
K11 OTBETE NPOCIEKUBACTCA YETKAsA CTPYKTYpPa, JIOTHYECKast K. 126.
MIOCJIEOBATENBHOCTD, OTPAXKAIOIIAS CYLIIHOCTh PACKPBIBAEMBIX npe3eHT-86.
MOHSATUHN, TEOPUH, sIBIICHUH. MOTYT OBITH JIONMYIICHBI HEJIOUESTHI B
ONpelIeICHUY TEPMUHOB U MOHATUN, UCIIPABICHHBIE CTYIEHTOM
CaMOCTOSATEJIBHO B IPOLIECCE OTBETA.
PaboTa BBITIOJIHEHA B COOTBETCTBUH C 3aJaHUEM, [TOKAa3aHO
YMEHUE BBIICTUTE CYIIECTBEHHBIC U HECYIIICCTBEHHBIC TPU3HAKH, I1P-46.
MPUYUHHO-CIIEAICTBEHHBIEC CBS3H. MOTYT OBITh JOITyIIEHBI 2-3 K.p.-100.
HETOYHOCTHU WM He3HAUMTENbHbIE OMMOKH, HCIIPaBJICHHbIE Mpe3eHT-60.
CTYJCHTOM C IOMOIIBIO IPEenojaBaTesl.
B pabote caenaHbl He3HAYUTENNBHBIC OIMOKHU B pacuerax. Jloruka
Y NIOCJIEOBATEIBHOCTh U3JI0KEHUS UMEIOT HAPYILECHHUS.
JomymieHsl ommuOKy B paCKPHITHH MOHATUN, YIIOTPeOICHUN IIP-36
TepMHHOB. CTYJICHT HE CIIOCOOCH CaMOCTOSTENILHO BBLICTUTh K.p.-86..
CYIIECTBEHHbIE U HECYLIECTBEHHBIEC MPU3HAKU U IPUUUHHO- npe3eHT-40.
CJEICTBEHHBIE CBA3HU. B 0TBETE OTCYTCTBYIOT BBIBOABL. Y MEHUE
PacKpbITh 3HaUCHHE 0000IICHHBIX 3HAHUH HE MMOKA3aHO .
Pabora nmeeT 3HaUMTENBHBIC HEJIOYETHI B pacueTax U BhIOOpe He
CIIPAaBOYHBIX JaHHBIX. [I[pUCYTCTBYIOT (pparMeHTapHOCTb, OLICHUBACTCA

HCJIIOTHUYHOCTDH HU3JIOKCHUS. CTYIIeHT HC OCO3HACT CBsA3b
060y)KZ[aCMOI‘O BOIIpocCa C ApyruMu 00BEKTAMU JUCHUIIITNHBI.

KpnTepml OICHKH TECTOB

[TpouieHT 92-100 72-91 52-71 MeHbIIIE 52
BBITOJIHEUS
OaJUIBI 10 8 6 0

5. MeToauueckue YKazaHus 1Jisd oﬁyqaloumxca 0 OCBOCHHUIO JTHUCHHUIIJINHBI

MGTOILI/I‘IGCKI/IG YKa3aHusg 11 IOMOIIH O6y‘laIOI]_II/IMCH B YCIICIIHOM OCBOCHUH AJUCHUILJIMHBI B
COOTBCTCTBUH C 3aINIAHUPOBAHHBIMH BUJIAMU y‘leGHOﬁ 1 CaMOCTOSTEIIbHOMN pa6OTLI O6y‘laIOI]_II/IXCH:

1. Pemmx D.0. MeToandyeckoe mocoOre Mo OpraHu3alid CaMOCTOSITEIbHOU PabOThI
CTYZIEHTOB 10 MaTepuanoBeneHuro: Heprourpu, n3n. TU(¢) CBOY, 2012.(pa3zaen
«MeTtoaudeckuit 6JI0K»)
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2. Pemmx D.0. Meroandeckue yKa3aHWA K KOHTPOJBHOH paboTe 1O  IHUCIUTIIMHE
«Marepuanosenenue»: Hepronrpu, nzn. TU(p) CBOY, 2013.(pa3nen «Metoauueckuii 6JI0K»)

3. IIpaktnueckue paboThl 1o pazaeny «MaTepualoBeleHHE». METOANYECKUE YKa3aHUS U
IPUMEPHI BBITIOTHEHUS PaKTHIECKuX padoT.(pazaen «IIpakTuaeckuii GI0K»).

4. Meroauueckue yKa3aHus 1o pa3paboTke npeseHTanuil.(pasuen «Meroaudeckuit 070Ky )

Metonnueckue ykazanus pazmeniensl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=

PeliTUHTOBBIH perjaMeHT 1o JTUCUHUIIIIMHE:

Buj BhinosiHsiemoii yueOHoM padoThl Komnuectso | KomnuecTtso Ilpumeuanue
(KOHTPOJIMPYIOIIHE MATEPHAJIDI) 6amtoB (Min) | 6amwios (Max)
Hcnvimanus / Bpewms, uac
Dopmwvr CPC
5 cemecTp
[Tpaktuueckue padoTer | 20ux6=1204. 256. 56x6=306. Odopwmiienue B
coorsercTBUU ¢ MY
[Mpesenranus (+00HYC) 8u. 46. 36. Cm. MY 1o paspaborke
[Ipe3eHTaLMI
KonrponsHas pabora 104. 66. 126. Odopmrenue B
cooTBeTCTBUU ¢ MY
Tecr (1,2) 6ux2=12u. 106. 106.x2=206. | http://moodle.nfygu.ru
OK3aMeH Quac. - 306.
Hroro: 150yac.+ 9IK3. 456. 706.+306.9K3.

6. @oH/I OIIEHOYHBIX CPEICTB /IJIsl IPOBeAeHUsI MPOMEKYTOUYHOIH aTTecTAlHN
00y4YarIIMXCH MO TUCHUIJIMHE

6.1. Iloka3aTrean, KpUTEPUM U IKAJIA OIlEHMBAHUS

Konpt [oxa3zaTens YpoBHUI Kputepun onieHuBaHUS (IECKPHUIITOPHI) Ornenka
OIIEHUBAEMBIX OIICHUBaHUSA OCBOCHHS
KOMITCTEHITHI (o m.1.2.PT1JT)

Honowcen snamu: Bricokuii | JaHel TOoNmHBIE, pa3BepHYTBIE OTBETHl HA |  OTIIMYHO
OCHOBHBIE, TEXHOJIO- MTOCTaBJICHHBIE BOTIPOCHI, MoKa3aHa
THYECKHE M IKCIUTY- COBOKYITHOCTb ~ OCO3HAaHHBIX  3HAHHH IO
aTallMOHHBIECBOICT- JTUCHIUIUINHE, JIOKa3aTeIbHO Pac-KpBITHI
Ba MaTepuayioB, ¥HC- OCHOBHBIC IOJIO)KEHHS BOIPO-COB; B OTBETE
TMOJIb3YCMBIX npu MPOCIICIKNBACTCA yeTKas CTPYKTYypa,
W3TOTOBJIEHUH  TOp- JorugecKkas MOCJIEI0BA-TEIBLHOCTD,
HOTO 00OpyJOBaHMS, oTpakaromas CYIIHOCTh  PAacKpbhIBaeMbIX
MHCTpyMEHTa u TIOHSITHH.
KOHCTPYKIIH; 3HaHHE IO TMPEeaMeTy OEeMOHCTPUPY-ETCS Ha
TEOPUIO CTpOCHUS (oHE TOHMMAaHHS €ro B CHC-TEME JaHHOW
MaTepHaloB; HAYKH U MSKAUCITUTLTH-HAPHBIX CBS3CH.
CTPYKTYpPY M CBOWCT- OTBETHl H3JIOKEHBI JINTEPATYPHBIM SI3BIKOM C
Ba METAJJIOB, CIUIA- HCIIOJIB30BAHUEM npogec-CHOHATBHON
BOB,HEMETAIUTHYECKIX TEPMUHOJIOTHH TIO TIPE-METY.
U KOMITO3UI[HOHHBIX [IpakTiueckue pabOTHI BBINOJIHEBIA COTJIACHO
MaTepHasos; AITOPUTMY pEIIeHHs, OT-CyTCTBYIOT OLIMOKH

OIlIK-1 METOBI perynupo- Pa3IMYHBIX TU-TIOB, OPOPMJIICHAE M3MEPECHUNA U

K-11 BaHMsI CBOWCTB Ma- BBI-UMCJIICHUH B COOTBETCTBHHM C TEXHH-
TEpUaJoB. yecknMu ~ TpeOoBaHusiMH.  Moryr  ObITh
Honoicen ymems: JIOMYIIEHBl HEJOYETHl B ONPEAEICHUU IOHS-
MPOU3BOJIUTH  BEIOOP THH, HCTIPaBJICHHBIC CTYICHTOM
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MaTepUalioB AT pas-
JUYHBIX JAETaled Ma-
LIMH, KOHCTPYKUUN U
HHCTPYMEHTA,;
COCTaBIATh Tpaduku
pabor ¥  mepcrek-
TUBHBIC IUIaHBI, HHCT-
PYKLMH, CMETHI, 3asiB-
KA Ha Marepuaisl U
obopynoBanue,  3a-
MOJHATHHE00X 0T~
MBI€ OTYETHBIE JOKY-
MEHTBl B COOTBETCT-
BUH C YCTaHOBICH-
HbBIMU HOpMaMU;
UCIIOJIb30BaTh TEXHH-
4eckue cpezacTBa
OIIBITHO-TIPOMBIIILICH-
HBIX HCIIBITAHUH 000-
pYAOBaHUS W TeX-
HOJIOTHH.

Jonocen snademsn:
-TIEPBUYHBIM  yYETOM
BEITTIOJTHEHHBIX padoT
IpU SKCIUTyaTaluu M
pEMOHTE TOPHOTO
000pyIOBaHHUS;
HaBbIKAMH OpraHH3a-
UM Hay4YHO-HCCIIe-
JTIOBAaTEIbCKHUX PaloT.

CaMOCTOATEIBHO B ITPOLECCE OTBETA.

bazosriit

JlaHbl  TIOJIHBIE, pa3BepHYThIE OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI, II0Ka3aHO yMEHHE
BBIZICINTD CYILECTBCHHbIE M HECYIIECTBCHHBIE
HenoyeThl. OTBET HYETKO CTPYKTYpUpPOBaH,
JIOTMYEH, W3JI0KEH JIUTEPATYPHBIM S3BIKOM C
UCIIOIb30BAHHEM npo¢ecCHOHAILHON
TEPMHUHOJIOTHH T10 JUCIUIIINHE.

[IpakTiueckne pabOTHl BBINOJIHEHA COTJIACHO
ANTOPUTMY,  OTCYTCTBYIOT  HE3HAYHTEJIbHbIC
OLIMOKH Pa3MYHBIX THIIOB, HE MEHSIOLINE CYTh
penreHnn, 0popMIIeHHEe HM3MEPSHHH M BBIYHC-
JCHMH B COOTBETCTBHM C TEXHHU-YECKHMH
TpeOoBaHUsAMH. MOTryT OBITh JOMyIIeHbl 2-3
HETOYHOCTH WM HE3HAYUTENIbHBIE OIIMOKH,
UCIIpaB-JICHHbIE  CTYJEHTOM C  I[OMOIIbIO
HpenoiaBaTers.

XOpOLIO

Munu-
MaJIbHBIN

Jlanbl  HENOCTaTOYHO TOJHBIE U  HENO-
CTaTOYHOTOYHBIE OTBETBHI. Jloruka u
MOCJIEIOBATEIbHOCTh ~ W3JIOKEHUST ~ UMEIOT
HapyureHus. JIonyIeHsl OIMUOKH B PACKPBITHH
MMOHATHH, YHOTpeOJICHUH TepMHUHOB. B oTBeTe
OTCYTCTBYIOT BBIBOABI. YMCHHE PpACKPHITH
3HaYeHHE OOOOMICHHBIX 3HAHUM HE MOKAa3aHo.
Henocrarouno BEpPHO HCTIONB3YeTCS
npocgeccro-HanbHas TEPMHHOJIOTHSL.
[IpakTHuecknepaboThl BBIMOIHEHBI COTJIACHO
AITOPUTMY, OTCYTCTBYIOT  HE3HAYHTEIHHBIC
ONIMOKKM Pa3IMYHBIX THIIOB, MCIPABJICHHBIC B
nporecce OT-BeTa,0(pOpMIICHUE U3MEPEHUH U
BBI-UMCJICHUH TaKXXe HUMEIOT OTKJIOHEHHUS OT
TEXHUYECKUX TpeOoBanmii. Jlomy-meHsr 2-3
OMMOKH  pa3IW4YHBIX  THIIOB, B  ICJIOM
COOTBETCTBYET HOPMa-THBHBIM TPEOOBAHISIM.

YIOBJIETBO
-pUTEIBHO

He
OCBOEHEI

OtBeT mpencTaBimsieT coOoil pa3po3-HEHHEIE
3HAHHS C CYIICCTBEHHBIMH OIIUOKAMH MO
Borpocy. [IpucyTcT-ByloT (parMeHTapHOCTb,
HEJIOTMY-HOCTh M3noxkeHusi. CTYISHT He 0co-
3HAET CBsI3b 00CYKIAEMOT0 BOIPOCA C IPYTUMHU
00BEKTaMH TUCLUIUIAHEL OTCyTCTBYIOT
BBIBOJIbI, KOHKPETH3a-I[UsI M 0KA3aTeIbHOCTh

u3JI0KeHus. B oTBerax  HE UCHONB3yeTCs
npogec-CHOHANbHAATEPMUHOIOT S Jonon-
HUTENbHBIE M YTOYHAIOUIME  BONPOCHI

IpenojaBaTesss HE TNPHUBOAAT K KO-PEKIHUU
OTBETa CTYJICHTA.

Hnu OTBeT Ha BOIPOC MOJTHOCTBIO OTCYTCTBYET
Hnu OTka3 ot oTBeTa.

Hnu

OTBeTHl MPEACTaBISAIOT COOOW pa3po3-HEHHBIC
3HAHMA COIMINOOYHBIMUIIO-HATUSIMH.
JIONIONHUTENbHBIE U YTOY-HSIOUIME BOIPOCHI
npernojaBareils HE MPHUBOIAT K KOPPEKIUHU
OTBETa CTYJICHTA.

Hnu Brmonnenne
MPaKTHYCCKUXPAOOTHEBEPHO,HEOOXOTUMOUCIIP
aBUTh  WIH  PadOThl  TOJHOCTBIO  WJIH
OTCYTCTBYET..

HEYIOBJIET
BO-
pUTENBHO
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6.2. TunoBbie KOHTPOJIbHbIE 3aaHUA (BONMPOCHI) ISl MPOMEKYTOYHOI aTTecTaluu

DK3aMEHAIMOHHBI OWJIEeT BKIIOYAET JBa TEOPETHYECKHX BOIIPOCAa M MPAKTUYECKOE
3aganue (cootBeTcTBre KommereHmusm OITK-1, TIK-11).
Bomnpocsl k 3x3aMeny:
Teopemuueckue 6onpocsi
Kpucramnmmueckoe cTpoeHHE METALIOB.
VYrnepoaucTsie cTaau 0OBIKHOBEHHOTO KayecTBa.
JedexTbl cTpoeHHs KpUCTATUIMYECKHUX TE.
VYriepoaucTsie cTanu KadeCTBEHHbIE.
Hedopmarus u pa3pyiieHrne METaIoB.
UyryH. Buasl 4yryHoOB.
BuustHue yriepozna Ha CBOMCTBA CTaJIH.
BiusiHue nerupyromux 3J1€MEeHTOB Ha CBOMCTBA CTaJIH.
BiustHue npumeceit Ha CBOMCTBA CTaJIH.
0. Tepmuueckast o6padoTka cranu. OTKUT U HOPMaJTH3AITH.
1. Knaccuduxanus JerupoBaHHBIX CTAJICH.
12. Tepmuueckas oOpaboTKa cTayeid. 3aKaka.
13. Tepmuueckast o6paboTka ctanu. OTIyCK 3aKaJleHHON CTaH.
14. Hemertannmuueckue marepuaisl. [lomumepsl 1 1acTMacChl.
15. Tepmomexanuueckas ooOpadotka cramu (TMO).
16. JIlnarpamma COCTOSIHHSI JK€J1€30-11eMEHTHT.
17. Xumuko-tepmuueckas oopadboTka cranu. LlemeHnTanus.
18. Tlpurmown.
19. Xumuko-tepmuueckas 00paboTka ctanu .A30THPOBAHHE.
20. IlemeHTyeMBIC CTAIIH.
21. Xumuko-Tepmuueckas oopadorka cranu. Auddy3nonnas merammuzanus.
22. Ctanu [Jis CTPOUTEIIBHBIX KOHCTPYKITHH.
23. XuMHKO-TepMuueckas o0paboTka cranu. [lnanupoBanue cranu.
24. Y ny4nraembie CTaju.
25. TBepaocts MeTamioB. CriocoObl ONpeIeIeHNs TBEPAOCTH.
26. BBICOKOTIPOYHBIE CTAJIH.
27. CBoiicTBa METAJJIOB U CILIABOB.
28. Ynpyras u ruiactuueckas aeGpopMaiiusi METaJIIOB.
29. PeccopHO-TIpY>KHUHHBIE CTaJIH.
30. Xpymnkoe u BI3KOE pa3pylieHUE METAIIOB.
31. IToANIUITHUKOBEIE CTAJIH.
32. VI3HococToliKkasi ayCTeHUTHAs BHICOKOMAPTaHIIOBUCTAs CTaJIb.
33. KoHCTpYKIIMOHHBIE TOPOIIKOBBIE MaTEPHUAIBI.
34. lncTpyMEeHTAIBHBIC YTIEPOIUCTHIC CTAIIH.
35. AHTU(QPUKINOHHBIE TOPOLIKOBHIE MATECPUAIIBI.
36. UHCTpyMEHTAIBHBIC JICTUPOBAHHBIE CTAIIH.
37. IlopomkoBbie (GPUKIINOHHBIE MATEPHAIIBL.
38. UncTpyMeHTaIbHBIE OBICTPOPEIKYIIIHE CTAIIH.
39. Metasuibl # CIIaBbl Ui pabOThI IPU HU3KUX TEMIEpATypax.
40. TuTaH u €ro CIjIaBhI.
41. MeTtaninokepaMu4ecKkie TBepAbIe CIIaBhI.
42. ATFOMUHWI U €T0 CIUIABHL.
43. llTamnoBbIe CTAH.
44, Menp U ee CIUIaBEL
45. Kopp03MOHHOCTOHKHE CTaJIH.
46.KoMITO3UIIOHHBIE MaTepHaIbI.

RBOONOA~WNE
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47. XapocTolikue 1 )KapoNpOYHbIE CTaIN U CIUIABBI.
48. AHTHU(PPUKIIMOHHBIE CIUIABBI.
49.Cranu ¥ CIutaBbl ¢ 0COOBIMH (PU3UYECKIMH CBOMCTBAMH.
50. Marnwuii u ero CIuiaBbl.
llpakxmuueckuu eonpoc
3agaHusl MPAKTUYECKUX U KOHTPOJIBHOU PaOOTHI.
KpuTtepun onieHKH 3K3aMeHa

KoMmneren
1187071

XapakTepucTHKAa 0TBeTa HA TeOPeTHYECKHIl Bompoc /
BBINOJIHEHHUS MPAKTHYECKOT0 3a1aHUs

KoanuecTtBO
Ha0paHHBIX
0aJ1JI0B

OIIK-1
IK-11

Teopemuueckue éonpocwi

JlaH moJyHBIM, pa3BepHYTHIM OTBET HAa IIOCTABJIECHHBIM BOIIPOC, NOKa3aHa
COBOKYNHOCTb OCO3HAHHBIX 3HAaHUU [0 JUCLMIUIMHE, JOKAa3aTeJIbHO
PACKPBITHI OCHOBHBIE TOJIOKEHHUSI BOMPOCOB; B OTBETE MPOCIECKUBACTCS
4YeTKass CTPYKTypa, JIOTHYECKas II0CIEN0BAaTEIBHOCTb, OTpaXKarouas
CYIIHOCTh PACKPHIBAEMBIX TMOHATHH, TEOpHUH, SBICHWA. 3HaHUE IO
MPEeIMETy IEMOHCTPUPYETCS Ha ()OHE MOHMMAHUS €T0 B CHCTEME JaHHOW
HAYKH ¥ MOKIUCIUIUIMHAPHBIX CBs3ed. MoryT OBITh JIOMYIICHEI
HEJIOYEThl B OMNpPENEICHUH TEPMUHOB U TIOHATUH, HCIPABICHHbBIE
CTYJIEHTOM CaMOCTOSITEIbHO B IPOLIECCE OTBETA.

Ilpakmuueckuit gonpoc

3amava pemieHa B COOTBETCTBHH C alTOPUTMOM, OTIMYHOE BJaJCHHUE H
[IOHMMAHKE CTPYKTYPbI PELIEHHOH 3aJauu.

306.

Teopemuueckue éonpocwi

JlaH nonHBINA, pa3BEepHYTHIM OTBET Ha MOCTaBJICHHBIA BONIPOC, IOKAa3aHO
YMEHHE BBIJCIUTh CYIIECTBCHHBIE U HECYIIECTBEHHBIC IPU3HAKH,
MMPUYNHHO-CJIICACTBECHHBIC CBA3U. OTBET YETKO CTPYKTYpUPOBAH, JIOTUYCH,
MoryT ObITh IOMYIIEHBI 2-3 HETOYHOCTH MM HE3HAYMTEIBHBIC OIIMOKH,
HCTIPaBJICHHBIE CTYACHTOM C ITIOMOIIBIO MIPENoaBaTeIs.

Ilpakmuueckuit gonpoc

3amada pelieHa B COOTBETCTBHM C alTOPUTMOM, OTIMYHOE BIaJ€HHE U
MMOHWMAaHHE CTPYKTYPHI PEIISHHOH 3a/1a9H.

2406ama

Teopemuueckue éonpocut

JlaH HegoCTaTOYHO MOJHBIA U HEJOCTATOUYHO Pa3BEpHYTHIM oTBeT. Jloruka
W TIOCJIENOBATENbHOCTh H3JIOKEHUSI HMEIOT HapymeHus. JlomymieHs
OIMOKK B PAcKPBITUU MOHATHH, ymoTpeOiaeHnu TepMuHOB. CTYyAEHT HE
CIOCOOEH CaMOCTOSITENIFHO BBIJICIUTh CYIICCTBCHHBIE U HECYIIECTBEHHbIC
NPU3HAKM W TPUYUHHO-CIIEICTBEHHBIE CBSA3U. B OTBeTe OTCYTCTBYIOT
BbIBOJIbI. YMeHHEe  pacKphITh  3HaueHHE  OOOOIICHHBIX  3HAHUI
YZOBIETBOPHUTEINBHO.

Ilpakmuueckuii 6onpoc

3ajgaya pemieHa B COOTBETCTBUHM C aJrOPUTMOM, OJHAKO IPH PEUICHUH
3a7a4¥ BO3HUKAIOT TPYIHOCTH B BBIOOpE HEOOXOIMMBIX CHPABOYHBIX
JIAHHBIX.

18 OamIoB

Teopemuueckue gonpocul

OTBeT mpeacTaBisieT COOOH pa3pO3HEHHBIE 3HAHUS C CYIIECTBCHHBIMH
omuOKaMH 1Mo Bompocy. [IpUcyTCTBYIOT pparMeHTapHOCTh, HEIOTUIHOCTD
n3noxenns. CTYZEHT HE OCO3HAeT CBSI3b OOCYKIAeMOro BOIpOca II0
Omnery ¢ ApyrHMH OOBEeKTaMH IUCHUIUIMHBL OTCYTCTBYIOT BBIBOJEI,
KOHKpETH3aIllsl M JOKa3aTelbHOCTh W3JIOKEHUs. Pedb HerpamoTHasd,
TEPMUHOJIOTHUS HE HCTIOIb3yETCS.

IIpakmuueckuit éonpoc

OTCyTCTBYET pelleHne 3a1a4.

unu

OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET

unu

OTKa3 OT OTBeTa

nepecaavya
JK3aMeHa
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6.3. MeTonnueckne MaTepHaJibl, ONpeae/siioe Npoue ypbl OeHUBAHUSA

XapakTepuCTHKHU NPOLETYPhI

Bun npouenypsl

OK3aMCH

Lenp npoueaypsl

BBISIBUTH CTENEHb CPOPMHUPOBAHHOCTU KOMIIETEHLIUN
OIIK-1, ITIK-11

JloxanbHeie aKThI By3a, | [losio)kxeHue 0 MPOBENCHUM TEKYIEro KOHTPOJIS yCIIEBAEMOCTH
perilaMeHTHpPY oI U TPOMEXYTOYHOU arrectanuu oOydvaromuxcs CBDY, Bepcus
HPOBCICHHUE TIPOTICAYPbI 2.0, yrBepxkaeHo pekropom CBOY 15.03.2016 r.

[Tonosxenue o 6aIBHO-PEUTUHIOBOM CHCTEME B

CB®YVY ,Bepcus 4.0,yrBepxkaeHo 21.02.2018 r.
CyOBeKTsl, Ha KOTOPBIX | CTYJIEHTHI 2 Kypca CHelHaInuTera

HarpasJieHa [Ipoleaypa

[leprox mpoBeneHMs IPOLIEAYPHI

3UMHSSA YK3aMEHALIMOHHAS CECCUS

TpeOoBanus K TOMEIICHUSIM U
MaTepHATbHO-TEXHUUECKUM
CpeJicTBaM

Kabuner wuH(pOpMAIMOHHBIX TEXHOJIOTUH B TOPHOM Jelie
(A409)

TpeboBanus K OaHky | -

OLCHOYHBIX CPCACTB

Onucanue nposeleHus | DK3aMEeH MPUHUMAeTcsd B YCTHOW ¢opme 1o OwmieraM WM B

Hpoueaypbl dbopMe  TecTupoBaHH.  DK3aMEHAIMOHHBIM  OWiIeT 1o
JUCLMIUIMHE BKJIIOYaeT JBa TEOPETUYECKUX BOIpOca U
MpakTUYeckoe 3amanue. Bpems Ha mnoarotroBky - 1
ACTPOHOMHUYECKUH Yac.

[Ixamnsl ornennBanus | lllkama orileHUBaHuUS pe3yNbTaToB MpuBeAcHa B 11.6.2. PIT/I.

pe3yabTaToOB

PesynpTatel npouenypol

B pesynbraTte cmaun Bcex 3amanuii ans CPC cryneHTy HEoOxommumo
Habpath 45 6amIoB, 9TOOB! OBITH JOMYIIICHHBIM K DK3aMCHY.
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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 OCHOBHOIM M JONMOJTHUTEILHOH YUeOHOI JUTEpaTypPhl, HEOOXOIUMOIi 115
OCBOCHMS TUCHUTINHBI

Ne ABTOp, Ha3BaHUE, MECTO Hannyune Kon-Bo 3k3. B | Jlomyck B Kon-Bo
w/n H3JIaHUS, H3IaTCILCTBO, T'OJI rpuda, Bu oubnmmorexke | OBC oty
HW3JaHUsA, BUI U rpuda TU(D)
XapaKTEPUCTUKA UHBIX CBoY
MH(OPMALIMOHHBIX PECYPCOB
1 OcHoBHasi InTepaTypa 20
1.MarepuanoBeaeHue u
TEXHOJIOTHS KOHCTPYKIIMOHHBIX | MOuH P® 10
MaTepHasioB: Y 4eOHUK.
/Konecos C.H., Konecos U.C/ -
M.: Uzna.BII, 2008.- 535c¢.
2 JonosHuTeIbHAA 20
JuTepaTrypa
1.MarepuanoBeneHue: HMC 1o
yaeOHuK./Bonkos .M., 3yeB MaTepHuaioB
B.M./- M.:U3x. €IIEHUIO U 5
Axanemns,2008.- 398c. TKM
BY3oB P®
MarepuanoBeneHue: YUeOHUK
JUTSI TOPHBIX CTIEIIUATBHOCTEH. MO PO 10

/PxeBckag C.B./ -M.: u3n.
MITY, 2005. - 455 c.
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8. [lepevyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « AHTEepHET»
(nanee cetb-UHTEpHET), HEOOXOAUMBIX /IS OCBOEHUS JUCIIUIJIMHBI
1. Topnoe neno. MHpopmanmoHHO-CIIPaBOYHBIN CAaHUT O TOPHOM MPOMBILUIEHHOCTH
URL: http://www.mwork.su
2. Caiit MuHHCTEpCTBa MPOMBIIUICHHOCTH U 2HepreTHk PO HoBoctu 1 HOpMaTuBHast 0aza
IIPOMBIIIJIEHHOCTH U SHEPIreTUKN
URL: http://www.minenergo.gov.ru
3. Caiit Poctexnanzopa PO Matepuainsl o 6€30mMacHOCTH B TOPHOM MPOMBIIUIEHHOCTH
URL: http://www.gosnadzor.ru
4. KaszaxcTaHckuil TropHO-TIpOMbIIUIeHHBIH mopran. Ccbulku Ha VIHTEpHeT-pecypchl IO
TOPHOW TEMaTUKE
URL: http://www.mining.kz
VYroneasrii mopran URL: http://rosugol.ru
6. Beicmiee ropHoe oOpa3oBaHuE: HHTEpHET NOPTaji. YueOHO-MeToIu4eckoe o0beInHEHHE
BY30B P® o obpazoBanuio B obsactu roproro aeina URL: http://www.fgosvo.ru

o

Catimbul ocypHAnos no 20pHou memamuke:
1. Vroms URL: http://www.rosugol.ru/jur_u/ugol.html
2. Topusrii xypuan URL: http://www.rudmet
3. T'opHas mpOMBINIIIEHHOCTh
URL: http://www.mining-media
4. Topnoe obopymoBanue u anekrpomexannka URL: http://novtex.ru/gormash
5. T'mokayd URL: http://karta-smi.ru

9. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMO¥ VIS OCYLIEeCTBJICHHS
00pa30BaTeJIbHOIO MpoIecca Mo JHCIUTIIHHE

. | HaumeHoBa
Buasbi yueoHoii
HHe
padoThI
(rexuust crenUuaJIn3u IlepeyeHb 0OCHOBHOTO
Ne i POBaHHBIX | 000pymKOBaHMs(B T.4. ay/HO-,
HanmeHoBaHMe TeMbI NMPaKTHY. N
n/n ayJauTOPHIA, BUJIC0-, Tpaduyeckoe
3aHATHS,
Ka0MHETOB, COTIPOBOXKACHHE)
CeMHHAapBHI,
Jadoparopu
Jabopar.pao.) .
i U mp.
Kopockom, kogoTpaHciapaHTsl,
[Ipe3zentrauuu. Komnsrorepsi(9
Beenenue. 3anaun p H ) pei(
kypca. Knaccuduxanus A409 :
1. [IpoekTop.
TeXHHUYECKUXMAaTepHa- AS511
1 meTanos.
JIOB
JLITP
JLITP Konockomn, konoTpaHcnapaHTsl,
2 TepMuuecKre KpUBBIE OX- A409 [Ipesenrarum.
" | nmaxmenus AS511 Komnerorepsi( 1mT.)
[IpoexTop.
CTpoeHue U CBOMCTBA JLITP Konockomn, komoTpaHcnapaHThl,
3 | crutaBoB A409 [IpesenTanuu.
" | Auarpamma xene3o- AS11 Kommerorepsi(9 mit.)
LIEMEHTUT HpoeKTop'
JLIIP A409 Konockorn, kogoTpaHncnapaHThl,
4 | UyryHsl A511 [Ipe3enTanuu.
baHK TECTOBBIX 3a1aHHIA.
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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/

Komnerorepsi(9 mit.)

[IpoekTop.
JLITP Konmockomn, kogoTpaHcnapaHThI,

VrIiepoAnCThIe U JIErupo- Tecruposaivie A409 Hpesenrau.
BaHHBIE CTAIN AS511 KOMrﬁ;OOT:IfTB(I)S wr.)

[nude1 MmeTanos.
Tepmuueckas JLIIP, A409 Komnerorepsi(9mT.)
00paboTKa METaIOB U A511 [TpoexTop.
CILJIaBOB. [Inudsr MeTaIIOB.
KoHCTpyKIHOHHBIC JLITP A409 Kommprotepsi(9mir. )
cranu. l{BeTHBIC METaAILIBI A511 [IpoekTop.
¥ CIIJIaBBI [nude1 MmeTanos.
Hemerannuueckue u JLIIP A409 MPE3ECHTALUH.
KOMITO3UITHOHHBIC TectupoBanue A511 Kommprotepsi(9mir. )
MaTEepHUAJIBL. [IpoekTop.

10. Iepeyennb HHGOPMANMOHHBIX TEXHOJIOTHI, HCMOJIB3YEeMBIX MPH OCYIECTBICHUH
o0pa3oBaTeJIbLHOrO NMpoLecca Mo JUCHHUIJINHE, BKJII0Yasi epeyeHb NPOrpaMMHOro
obecnieueHusi 1 NHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
10.1. ITepeyeHb MHPOPMALIMOHHBIX TEXHOJIOTHUH, HCIIOIB3yEMbIX TIPU OCYIIECTBICHHH
00pa30BaTEILHOTO MPOIIecca MO TUCITUTUINHE 2

[Ipu ocymecTBIieHUH 00pa30BATEIBHOTO MpOIecca MO JAUCHUILUIMHE HCHOIb3YHTCS
cleyronre HPOPMAIMOHHBIE TEXHOJIOTHH:
® UCTOJB30BAaHUE HA 3AHATHUAX JICKTPOHHBIX M3JIAHHUH (YTEHUE JICKIIUH C UCTIONBb30BaHUEM
CJIaliI-TIPE3CHTAIIN, 3JIEKTPOHHOTO Y4eOHOro TocoOusi), BUACO- U ayJHoMaTepHalioB

(uepe3 HUntepher);

e OpraHuzalys B3aUMOJACHCTBUS C OOYYAIOUIMMHCS MOCPEACTBOM DJIEKTPOHHOM IMOYTHI U

CI0 Moodle.

10.2. Tlepedyenb nporpaMMHOTO 00ECTICYCHHUSI
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. [lepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

http://www.mining-enc.ru/
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JUCT AKTYAJM3AIIAA PABOYEN ITPOT' PAMMBI JIACIUILIAHBI

b1.5.20 MaTepuaJioBe/ieHue

VYyeOHsIil
rox

BHecenHbie n3MeHEeHUS

[IpenonaBareins
(®HO)

[IpoTtokon 3acenanus
BBIITy CKaIOLLIEH
kadeapei(1aTa,HOMED),
®UO 3aB.kadenpoit,
MIOJIITUCH
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