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1. AHHOTAIIUA
K paboyeii mporpaMme JUCIUTLTAHBI
b1.0.23 MarepuaJioBeaenue
Tpyooemkocmo 43.e.
1. 1.Iles1b 0OCBOEHMS U KPATKOE CO/AePKAHME TN CHUTITTHHbBI
L]env: mpuoOpeTeHUe CTyACHTaMU 3HaHUN 00 OCHOBHBIX MaTepuaiax, MPUMEHsEMbIX B TOPHOM
MalTHHOCTPOEHUH, METO/IaX YIPABJICHUS KX CBOMCTBAMH M PAllMOHAIBLHOTO BRIOOpA MaTepUaioB
JUTSL IeTaliel MallliH U MTHCTPYMEHTA.
Kpamrxoe cooepoicanue:
cTpoeHue BemiecTB; ¢Ga3bl W (Pa3oBble MPEBpAIllEHHUS; TUarpaMMa COCTOSIHHUS CILIABOB;
MOJIMMEPHBIE BEIIECTBA: COCTAaB, CTPOCHHUE M CTPYKTypa; KOMIIO3UIIMOHHBIE MaTEpHUAIbL;
CBOICTBAa BEWIECTB M MaTepuajioB B OCHOBHBIX (PU3MKO-XMMHUYECKHX MPOIlECCax;
TEXHOJIOTHYECKHE U MOTPEOUTEIICKIE CBOMCTBA; CITOCOOBI BO3/ICHCTBUS HA CBOMCTBA BEIIECTB U
MaTepuasoB; oOmue TpeOoBaHHS O€30MacHOCTH MPU MPUMEHEHUU BEIIECTB U MaTepHAalOB;
METaJUTbl U CIUIABBI HA X OCHOBE; METAJUTMYECKUE MOPOIIKOBBIE MaTEPUAIIbl; KOMIIO3UIIMOHHBIE
MaTepuagbl C METAUIMYECKON MaTpullel; MeTalIMYecKUue CTEeKJa; 3alluTa METalIOB OT
KOPPO3HUH; MaTepuajbl U3 OPraHUYECKUX BEIIECTB, HEOPraHUYECKUE TOJUMEPHBIC MaTEPHAIIBL;
CUTAIJIBI; TMOJIMMEpHbIE IUIACTUYECKUE MaTepuanbl (IJIacTMAacChl); TMOIYNPOBOJHUKOBBIC
MaTepUabl; TUICHKOOOPA3yIONNEe MaTePHAITBI.
1.2. [lepevyenn NIaHUPYEMBIX Pe3yJIbTATOB 00yUYEeHUSs MO TUCHUILINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJbTATAMM 0CBOEHHUsI 00pa30BaTeIbHOM MPOrPaMMbl

Haumenosanue | [Inanupyembie [Mnanupyemsbie OrneHoYHbBIE
KaTeropuu pe3yIbTaThI HaMeHoBammHe pe3yAbTATH O0YUCHHSI cpezacTBa
(rpymmsr) OCBOCHHS 10 TUCIIUTLTHHE
KOMIICTCHIIUH | TPOTpaMMBbI HHMKATOP AOCTIDEHIA
(comeprxaHHeH KOJbI KOMHeTeHIH
KOMITCTCHITH)
Hccnenona- OIIK-18 OIlIK-18.1 Honowcen 3namo: [IpakTrueckue
HHE Criocoben -Umeem yemkoe | -OCHOBHBIC, pabotsr Nel-6
y4acTBOBATH B npeocmasnenue 00 | TEXHOJIOTHYECKHE U
HCCIIeIOBAHUAX OCHOBHBIX SKCIUTyaTallMOHHbIE Tecr 1
06BEKTOR npogheccuonanvbhvix CBOWCTBa MaTEpPHUAJIOB,
. | 3a0auax u cnocobax ux | UCIOJIB3YyEMBbIX mpu | Tect 2
npodeccuoHaIbHON _
peuenus, W3TOTOBJICHUU TOPHOTO
ACATCIABHOCTH M UX | opc 18,2 obopymoBaHus, KontponbsHas
CTPYKTYPHBIX -nowumaem  yeau  noc- | MHCTpyMEHTa u | pabora
SJICMCHTOB. MaHo8KUNpogheccuo- KOHCTPYKITHIA;
HAMbHbIX 3404y, NAAHU- | -TEOPHUIO CTpoeHUs | DK3aMeH
DPOBAHUSA HAYYHO-UCCIe- | MaTEepUaoB;
0ogamenvckoli pabomsl U | -CTpPyKTYpY M CBOMCTBa
BbINONIHEHUSL UCCTeA068aAHUL | METAIIIIOB, CIIABOB,
npu  pewleHuu  npogec- | HEMETAITMUECKUX u
CUOHATbHLIX ~ 3a0@4 ¢ | KOMIIO3ULIMOHHBIX
UCNOTb30BAHUEM cospe- | MaTEpHAJIOB;
MEHHbIX ~ Memoo08  uc- | -METOJbl PEeTYIMPOBAHUS
cnedosanus, CO8PeMeHHOl | CBOWCTB MaTepHalloB.
annapamypul u | Jonowcen ymemy:
BbLIUUCTUMETbHBIX CPEOCME, | -TIPOU3BOIUTH  BBIOOD
OIIK-18.3 MaTepHUaOB IS
-ocywecmensem — epamom- | pazIMuHbIX Jeranen
HOe UCNONb308aHUe Cospe- | MAIIUH, KOHCTPYKLIUH |
MEHHbIX mexHonoeull Ol | UHCTPYMEHTA;
coopa ungopmayuu, obpa- | -COCTaBIATh  rpaduku
bomku u ummepnpemayuy | paboT ¥ MEPCIEKTUBHBIC
NOTYYEHHBIX oKCnepu- | TNIaHbl , HWHCTPYKIUH,




MEHMANbHBIX OAHHBIX, CMEThI,  3asiBKH  Ha
OIIK-18.5 MaTeprabl u
-obecneuugaem 6bl60p | 00OPYIOBaHUE,
Mamepuanos, UCHONb- | 3aIIOJIHATD
3YeMbIX 8 20pHOU NpoMbl- | HEOOXOAUMBIC OTUYETHBIC
WIeHHOCMU 8  3A6UcCU- | JOKYMEHTBI B
Mocmu  om  CIydcebHO020 | COOTBETCTBUU c
HazHaueHuss  uz0enus U | YCTAaHOBJICHHBIMH
VCOBULL IKCATYamayuiL, HOpMaMHu;
-HCTIOJIb30BaTh  TEXHU-
YecKue cpezcTBa
OTTBITHO-TIPOMBIIII-
JICHHBIX HCTIBITAHU
o0opynoBaHwUS u
TEXHOJIOTUH.
Lonoicen enadems:
-IePBUYHBIM y4eTOM
BBITTOJTHCHHBIX pabor
OpU  JKCIUTyaTaluud |
peMoHTe TOPHOTO
o0opynoBaHus;
-HaBBIKAMHU
OpraHu3alyud  HAY4YHO-
HCCIIEIOBATENbCKUX
pabor.

1.3. MecTo 1MCOMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Wunexe HaumenoBanwue Cemectp WHIeKChl 1 HANMEHOBAHUS yUCOHBIX TUCIUTUTHH
TUCITUTUTHHBI (MOIYJIsT), | U3YUCHHS (MoJyeit), IpaKTHK
MPaKTHKH JUISL KOTOPBIX
Ha KOTOpPbIE OMUPAETCS N
N COJIep)KaHnE TaHHOU
coAepKaHue JaHHOU
JUCUHUILTUHBI (MOTYJIS)
JTUCIUILTUHBI (MOTYJIs1) "
BBICTYNIAET OMOPOH
b1.0.23 MartepuanoBecHne 5 b1.0.15 ®dusznka b1.0.34 T'opHbIc MamImHbBI

b1.016 Xumus

u 000opynoBaHUE
Bb2.B.03(H)
IIpousBoacTBEeHHAs
NpaKTUKA: Hayuno-
HcclenoBaTenbeKast
pabora

b2.B.04(11n)
IIpounsBoacTBeHHAs
MIpeIUILIOMHAS
MIPOEKTHO-TEXHOJIOTH-
YyecKasi MpaKTHKa

1.4. 5131k npenoxaBaHus: PyCCKUN.




2. O0beM QUCHUIIMHBIB 3a4€THBIX eIUHUIAX ¢ YKA3aHMEM KOJIHYeCTBA aKaJeMHYeCKHUX
4acoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aloluxcs ¢ npemnojaasaresieM (1o BUIaM
YueOHBIX 3aHATHII) H HA CAMOCTOSITEJILHYIO PadoTy 00y4aromuxcs

Brimucka u3 yueOnoromnanarp. C-I'J1-24:

Ko 1 Ha3BaHme AUCIMIUIMHBI TTO Y4eOHOMY TIJIaHy

b1.0.23MarepuasioBeieHue

Kypc nzyuenus

3

Cemectp(bl) U3ydeHust

5

dopma IpOMEKYTOUHOU aTTECTANH (3a4eT/9K3aMEH)

OK3aMeH

KoHTpoabHas pa60Ta, CCMCECTP BbIIIOJIHCHUS

5

Tpynoemkocts (B 3ET)

43ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:

144

Nel.  KonraktHas  pabora  oOyyamomuxcs ¢
npenoaasaresiem (KP), B yacax:

O0Bem aynuTopHOMH
paboThl,
B Yacax

Br.u. c
PUMEHCHUEM
JOT nmu 201, B
yacax

O6bem pabotsl (B yacax) (1.1.+1.2.+1.3.):

57

1.1. 3aHsTHS JIEKIMOHHOTO THMA (JEKIIMH)

36

1.2. 3aHaTHs CEMHMHAPCKOrO TUNA, BCETO, B T.4U.:

- CEMUHAapbI (mpakTuyeckue 3aHSTHS,
KOJIJIOKBUYMBIH T.I1.)

- 1abopaTopHbIe pabOThHI

- IPAKTUKYMBI

18

B TOM 4HCJIe B popMe MpaKTUIECKON MOATOTOBKU

1.3. KCP (KOHTpOJIb CaMOCTOSITENIHOW paboTHI,
KOHCYJIbTAI1H)

Ne2. CamocrositesibHass padora odyuawimmuxcs (CPC)
(B yacax)

60

Ne3. KosaumyecTBO 4acoB Ha 3K3aMeH (TpU HaTIU4UU
9K3aMEHa B YUYCOHOM IIJIaHE)

27

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




3. Conepmaﬂue AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM € YKaz3aHUEM OTBCACHHOI'O
Ha HUX KOJIHYECTBA aKAACMHUYECCKHUX YaCOB U BU/10B yqeﬁm,lx 3aHATHH

3.1. PacnpeneJieHue 4acoB 1o pasjaejaM U BUJIaM y4eOHbIX 3aHATHIA

Pa3nen Bcero KonTaktHas paboTa, B yacax Yacer CPC
4acoB
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1.BBenenue. 3agaun Kypca.
Knaccudukanust 4 2 - 2(TP)
TEXHHYECKHX MATEPHAIIOB
2. TepMuueckue KpuBbIe 11 4 ) ) 5(TP,IIP)
OXJIaXKJICHHUS
3.CtpoeHue u cBoiicTBa 11 4 ) D) 5(TP,TIP)
CILIABOB
4. JlnarpaMma Keje3o- 12 ) P 1 | 5(TP,IIP)
HOEMCHTUT
5.YyryHsl 11 - 2 5(TP,ITP)
6.Yriepoaucrtoie U 11 ) ) 5(TP,ITP)
JIETUPOBAHHBIC CTAJIH
7. Tepmudeckas 06paboTKa 18 4 ) ) 2 | 10(TP,I1P)
METAJUIOB U CIUIABOB
8. KOHCTpYKIIMOHHBIE CTAIN 11 - 2 5(TP.ITP)
9.1lBeTHBIC METAJUIBI U 11 ) ) 5(TP,ITP)
CIIaBBI
10Hemeramnuueckue u
KOMIIO3HL[OHHBIE 9 2 - 2 5(TP,ITP)
MaTepHaIbl
KoHnTposbHas paboTa 8 - - - - - - - - | 8(xp)
HToro 117 36 - - - - - 18 - 3 |60

[Mpumeuanue: [1P- ohopmiieHre ¥ NOATOTOBKA K 3all[UTe MPaKTH4eCKHX padot;TP- Teopernyueckas moAroToBKa;kp —

BBITIOJIHEHHE KOHTPOJIBHOW paboThI

Tema 1. BBenenne. 3axaun kypca. Kinaccupukanusi TeXHH4eCKHX MaTepHAJIOB.

3.2. Copepxanue TeM NPOrpaMMbl TUCHHUILIHHBI

Marepuansl METAUINYECKUE, HEMETAJUIMYECKNE, KOMIIO3UIMOHHbIE. Colep/KaHuE DIIEMEHTOB B
3emHOM Kope. MupoBoil 00beM MPOU3BOACTBA OCHOBHBIX MaTepHasioB. CTPYKTYpHBIE METObI




HUCCIICIOBaHUS. Turmsr KPpUCTATNIMYCCKUX  PCHICTOK, 0COOEHHOCTH CTPOCHUA PCATBbHBIX
METaJUIMYECKUX MAaTepUaOB.

Tema 2. Tepmuyeckne KpuBbIe 0XJIaKICHHUSA

3aTBepAcBaHUE METAUIMUECKUX MaTepualoB. TepMUYEeCKHME KpHUBBIE OXJIaXKIEHUS IIpU
KpucTtaym3anuu MetawioB. I[lpumenenue mnpaBuna ¢az. dakTtopbl, BIUSIONIME Ha MPOILECC
KpUcTamu3anui. MoaupuiupoBaHue XUIKoro Merania. MaTtepuaisl aMOp(HOTO CTPOCHUS U
ux npumenenue. [lomumopdHueie npeBpaiienus B Mmetaiax. JKuakue KpucTaibl.

Tema 3.CTpoeHuUe U CBOICTBA CILIABOB

CtpoeHue 1 CBOKCTBA TUIOBBIX ABYXKOMIIOHEHTHBIX CIIIaBOB. [loHATHE O HU3HKO-XUMUYECKOM
aHayiu3e. JlnarpamMmma COCTOSIHUSI CUCTEM C IOJHOW pacTBOPUMOCTBbIO KOMIIOHEHTOB B TBEPAOM
coctossHuM. [IpruMenenne npasuiia OTpe3koB. BHyTpukpurcraminueckas JTUKBALMS.

Tema 4./luarpamma xejie30-1eMeHTHT

@da30BbI€ NPEBPALICHUS B KEIE30yTIEPOJUCTHIX CIUIaBax. J(narpamma xene3o-ueMeHTUuT. Passl
U CTPYKTYPHBIE COCTABIIAIONIME CTald W OeNbIX 4YyryHOB. KpuBble OXJIaXIEHHs U aHAIU3
(a30BbIX IPEBPAIICHUI KEJIe30yTIACPOAUCTHIX CILUIABOB.

Tema 5. Uyrynni

CtpoeHne w CBoOiicTBa 4YyryHOB. Jluarpamma cocTossHHS Jkene3o - rpadur. Da3oBbie
npespanieHus B uyyryHax. CTpyKTypa 4yryHOB. BiusiHMe nmpumecedl U CKOPOCTH OXJIAXKIEHUS
(TONIIMHBI OTJIMBKU) Ha CTPYKTYpY UyryHoB. UyryHbl C IUIAaCTUHYATHIM, LIAPOBUAHBIM,
BEPMUKYJIAPHBIM W XJombeBUAHBIM rpadutom: UIIT, YIIB, YUBI, UYXI. Mexanuueckue
CBOICTBa YyTyHOB. AHTU(QPUKIIMOHHBIE U JIETUPOBAHHBIE YYTYHBI.

Tema 6.Yriepoaucrbie ¥ J1erHpOBaHHbIE CTAJIH.

CrtpoeHue u cBoicTBa crajneil. BnusHue yriiepoga U NMOCTOSHHBIX MPUMECEH Ha CTPYKTypy U
cBoiictBa ctanu. Knaccudukamnust craneidl 1Mo cocTaBy, KadecTBY M CTPYKTYPHBIM KJlaccaM.
BnusiHue nerupyromux 3J€MEHTOB Ha CTPYKTYpPY U (pa3oBble IpeBpalieHus B cTayu. TeHaeHuus
pa3BUTHUS IPOU3BOJCTBA CTAIU

Tema 7.Tepmuueckas 00padoTka MeTAVIOB M CILIABOB.

[ToBepxHocTHass 3akanka cranu. llemenTtanus cramu. CTpoeHHME LEMEHTOBAHHOIO CIIOS.
Tepmuueckasi 00pabOTKa CTaly MocIe IeMeHTanud. HurporemMenTamus craind. A30THpOBaHHE.
[ToxpbITHS METAJUIOB: HAIIBLIEHHBIE U OCaXA€HHbIE. CBEPXIUIACTUYHOCTD.

Tema 8. KOHCTPYKIMOHHBIE CTAJIN.

IlemeHTyeMble M yIydlllaeMble CTalM, KJIACCH(PUKAIMA MO XUMHUYECKOMY cocTaBy. JledeKTs
JIETUPOBAHHBIX cTajeil. PeccopHO-NpyXUHHBIE CTalM M CIUIaBbl OOILIEro M CIEUUaIbHOro
Ha3zHadyeHus. XKapornpouHnsle cTanu U cruiaBbl. KOppO3MOHHOCTOMKUE CTAN U CILJIABBI.
Kucnorocroiikue cranu u cruiaBbl. MarHUTHBIE CTAlU U CIUIABBl. DJIEKTPOTEXHUUECKHUE CILIABBI.
CrunaBbl ¢ 0COOBIMH TEIUIOBBIMU M YIIPYTUMHM CBOMCTBaMU. MaTepHaibl ¢ MaMAThIO (GOPMBI.
Tema 9.11BeTHbIE METAJJIBI U CILIABBI.

CruiaBpl  almOMMHUEBBIE  1e(OPMHpPOBAHHBIE W JUTEHHBIE. 3aKkajlka W CTapeHHe.
MonynupoBaHHbBIE CTPYKTYPHI.

Tema 10. HemeTajsinueckne 1 KOMIIO3HIMOHHbIE MATEPHAJIbI.

AnTH(puKIHOHHBIE MaTepuaibl. CTpoeHne, CBONCTBA W NMpUMeHeHHe. Kayuyku U pe3uHOBbIC
matepuainsl. TepmonnacromnacTsl. Heoprannueckoectekno. CTEKIOKpACTANINYECKUEMATEPHAIIBI.
KoHCcTpyKIIMOHHBIE KepaMHUYeCKHe MaTepualibl. YTIEpPOAHblE W TIpadUTOBBIE MaTepUAIIbI.
Kommozurmonnsie Mmatepuanst (KM).

3.3. ®opMbI U MeTObI POBEICHUSI 3AHATHIH, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHH

OCHOBHBIMU BHJAaMHU YUY€OHBIX 3aHATUI NpPU HU3YUYEHUH OOpPa30BATEIBLHOTO MOJYJS SIBISIOTCS
NPaKTUYECKHUE U TPYIIIOBBIE 3aHATHS, JIEKIIUH, aTaK)Ke caMocTosTeNbHast padoTta. [IpakTnueckue
Y TPYMNIIOBbIE 3aHATHUS COCTABISIOT OCHOBY JJIsl M3YUYEHUs MaTepHraia o0pa3oBaTeIbHOIOMOTYJIS.
[TpakTHyeckue 3aHATUS HANpaBJIEHbl HA BEIPAOOTKY YMEHHUH MO MIOOCHOBHBIM, TEXHOJIOTHYECCKUM H

6



JKCILTyaTaITAOHHBIM CBOMCTBAM MaTEPHAJIOB, HCTIOIL3YEMBIX ITPH H3TOTOBJICHUH TOPHOTO 000pyI0BaHUS,
WHCTPYMEHTA U KOHCTPYKIIMIA;

. [Ipy moAaroToBke K TPYMIOBBIM 3aHATUAM OOydYarolHecs M3y4aloT PEKOMEHIIOBAHHYIO
JUTEpaTypy, MaTepuaibl JIEKIUA MO COOTBETCTBYIOIIEH TEME, OIMOJHSAIOT JEKIIMOHHBIN
MaTepua.

CamocrosTenpHas paboTa oOydaromuXcs HampaBlieHAa Ha 3aKpeIuIeHHe W yTiayOlieHue
MOJTyYEeHHBIX3HAHUN U HABBIKOB, MIOMCKA W MPUOOPETEHHsI HOBBIX 3HAHUM, a TAK)Ke BBITOJHEHUS
y4eOHBIX 3aJJaHHi, TOATOTOBKH K IMPEJCTOSIIUM 3aHATUSAM, TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTECTAINH.

Texymmii KOHTPOJIb YCHEBAaEMOCTH IO 0Opa30BATEIbHOMY MOJIYJIO HMPOBOJUTCS B BUJC
3alIUT MPAKTUYECKUX U KOHTPOJIBHON paboT MO MPOHIEHHBIM TEMaM.

[IpomexxyTouHast aTTecTalus o MOJYJII0 TPOBOJUTCS B BUIE AHAIIUTUYECKOU CIIPABKU B
nucbMeHHOM Buje. IloaroroBka K arrecTaliy MPOBOAMTCS B YacChl CaMOCTOSITENIbHON paboTh
oOyyaromuxcs, a TakKe BOBpeMsl KOHCYJbTalli MpenojaBareneid. B mpouecce npenogaBanus
JUCIHUIUIMHBL ~ UCIHOJB3YIOTCA  TPAAUIMOHHBIE TEXHOJOTMHM HapsAay C AaKTUBHBIMH U
HHTEPAKTUBHBIMYU TEXHOJIOTUSIMU:

Keiic (crtocoObI 1 cXeMBbI MPOBEICHUS BEIPAOOTOK)

/ ObydeHue B KOHTEKCTE MOJICIIMPYEMOI CUTYyalllH, BOCIIPOU3BOAAIIEHPEaTbHbIE yCIOBHS
Hay4YHOU, TPOU3BOICTBEHHOM, OOIIECTBEHHOACITEIbHOCTH. O0yUarommecs
JOJKHBITTPOAHATH3UPOBATECUTYAIINIO, PA300PaThCs B CYyTH MPOOIIEM, MIPEATOKUTH BO3MOKHBIC
perieHus u BeIOpaTh myumiee u3 Hux. Keiicol 6a3upyrorcs Ha peanbHOM(paKTHUECKOMMaTeprae
WM K€ TIPUOJIMKEHBI K PEAIbHOM CUTYAaITHH.

IIpobaemHoe 00yuenune

[TocnenoBarensHOE U IEJICHATIPABICHHOE BBIBHIKCHHE MTEpe]l 00yJaromUMUCS TIPOOIEMHBIX
3aJa4, pa3peiias KoTopble o0ydyaeMble aKTUBHO JOOBIBAIOT 3HAHUS, Pa3BUBAIOT MBIILJICHUE,
JIENIal0T BBIBOJIBI, 0000IIA0IINE CBOIO TIO3HIIHIO 110 PEUICHHUIO TTOCTABICHHON MPOOIEMBI.
TexHosioruu GopMUPOBAHHUSA HAYYHO- HCCIEA0BATEIHCKOM AeITEJIbHOCTH

Co3nanue ycnoBuil it GOpMUPOBAHHS MTPAKTUYECKOTO OIBITA pabOTHI C 00BEKTaMH Oy Iy1ei
npodhecCuoHaTbHOM NeSTEIbHOCTH.

Pedepar

CpenctBo, MO3BOJISIIONIEE TPOBOJAUTH CAMOCTOSITENbHBINA MMOMCK MAaTEPUAIOB IO 3aJJaHHOU TEME,
pedeprpoBaTh U aHATU3UPOBATH UX, MPABUIHHO 0GOPMIISTH U, IPU HEOOXOIUMOCTH, 3aIIUIIATh
CBOIO TOYKY 3pEHUS 0 MpodiieMaTuke pedepara.

Mertoanyeckie yKazaHUs JJIsl TOMOLIM OOydYaloUMMCs B YCIEHIIHOM OCBOCHUU
JUCIUIUIMHBL B COOTBETCTBUHM C 3allJIAHUPOBAaHHBIMU BHJIAMU y4eOHOW U CaMOCTOATEIbHOU
paboThI o0yyaromuxcs Meroauueckue yKa3aHus pa3MelIeHbI B cao
Moodle:http://moodle.nfygu.ru/

Cem | Ucnonp3yemble akTUBHBIC/UHTEpakTHBHBIE | Konmuect
Pazpen nucuuninHel

ecTp 00pa3oBaTesIbHbIE TEXHOJIOTHU BO 4acOB

Jlekuus- npe3eHTanus 21
Jwnarpamma xesne30-ueMeHTUT

Krnacrep 2np
VYrnepoauctelie u [IpoekTrpoBaHNE OMOPHBIX CXEM o
JIETUPOBAHHBIE CTAIU (mpyMeHeHHe JeTUPOBaHHbIX CTaJeil) P
Tepmuueckas oOpaboTka

ITocTpoeHHe ONIOPHBIX CXEM 2n

MCTAJIJIOB U CIIJIaBOB

KoHCTpyKIIMOHHBIE CTANIH. 5 Jlexumsi-pesenTanus ¢ 00CyXICHHEM 21

Hewmeramnueckue u

Keiic 2np
KOMITO3UIIMOHHBIE MaTepUAJIbI
Mertaiubl U CIJIaBbI
MIPUMEHSEMbIC TTPH HU3KUX Pedepatsr (koHKYPC) 21
TEMIEpaTypax
Uroro: 8n6mp




4. IlepevyeHb yueOHO-METOAMYECKOT0 0O0ecneYeHHus
JJISICAMOCTOSITEIbHOMPAOOTHLIO0YYAKOIIMXCS 110 AUCHUIIMHE

4.1 ConepxanneCPC

Ne HaumenoBanue Bun CPC Tpyno- DopMBI U METOBI
pasnena (Temsl) €MKOCTh KOHTPOJIS
UCIUAILINHBI (B yacax)
1 [TpakTnueckue pabotsl Nel-6 36
2 Pazgensr 1-10 Tectl 8
3 Tect2 8
4 KonTponpHas padora 8
Bcero vacos 60

4.2IlpakTHyeckue padoThl

No HanmenoBanue paboThI TpynoemkocTtb,uac. | DoOpmMbl KOHTPOJISI
1 MexaHn4eCcKre CBOMCTBA METAIIJIOB U CILJIABOB 6
2 Jlmarpamma cOCTOSIHUS KeJe30-1IEMEHTHT 6 OdopmieHHe u
3 OrnpeziesieHne TBEPIOCTH METAILIOB 6 MO/ITOTOBKA K
4 Tepmuueckas 00paboTKa METAJIJIOB 6 3aImTe
5 MUKpOCTPYKTYpa cTaau 6 NPaKTHICCKUX
6 Jlnarpamma cOCTOSTHHS JIBYXKOMITOHEHTHBIX 6 pabot
CILIaBOB
UTOTO 36
4.3. AtTectanus (TecT)
Ne HaumenoBanue paboTsl TpynoemkocTh,4ac. | DopMbl KOHTPOJIS
1 Tect 1 8 [Ipouent
2 Tect 2 8 BBINIOJIHEHHUS:
55-71 -106.
UTOTO 16 72-91-80.
92-100-66.
Mensbme 50 -06.
TectNel(603apanuii)
[Tpumep TectaNel

1.JlononauTe
### - MpOCTPaHCTBEHHOE TIEPUOUIECKOE PACTIOTIOKEHUE aTOMOB B KPUCTAJUTHYECKOM
BEIIIECTBE.
1. CooTBeTcTBUE KPUCTAIUIMYECKUX PEIIETOK

a)

B)




o OLK
o 'K
o I'fy
Tect Ne2(60 3apanmii)
ITpumep Tecta Ne2
1. JlomonHwuTe
#### - Ha3bIBAETCS COBOKYITHOCTH ONEpaluii HarpeBa, BhIICPKKU U OXJIaXIEHUS TBEPAbIX
METAJJINYECKHUX CIUIAaBOB C IIEJIBIO MOIYYEHUS 3a/IaHHbIX CBOMCTB 3a CUET U3MEHEHUS
BHYTPEHHEIO CTPOEHUSI U CTPYKTYPBHI.
2. CoOTBETCTBHE BUJOB TEPMUYECKOH 00pabOTKH

A-nperycMaTpuBaeT TOJIBKO TEMIIEPATypHOE BO3ACHCTBUE HA METAILT,
b- npexycmarpuBaeT u3MeHeHHE CTPYKTYpPbI METaJlIa 32 CUET KaK TEPMHUYECKOTO, TaK U
ne(hOpMaIMOHHOTO BO3ICHCTBHS,

B- B pe3ynbraTe B3aMMOIEHCTBHS C OKpYIKaIOIIeH Cpeioi MpU HarpeBe MEHSAETCs COCTaB

MOBEPXHOCTHOTO CJIOSI METAJIJIA ¥ IPOMCXOIUT €r0 HACKHIIICHUE PA3TUIHBIMA
XHUMHUYECKUMH 3JIEMEHTaMHU.
O TepMOMeXaHn4eckasi o0paboTka cTanu
O TepMOMEXaHUuYecKast 00paboTKa CTau
O XMMHUKO-TepMHUYecKas 00paboTKka cTaiu
3. CooTBeTCTBHE TEXHOJOTHH TEPMOOOPAOOTKH - oTxHra Ipoga

A. Trarp >Tpexp .0XJaXKAEHUE B M€UU (1151 CHATHS HAKJIENa MOCTe XOJIO0AHOM MIacTHYeCKOi
nedopMarum);
b. 1100...1250 °C, oxnaxxaeHue B neuu (A1 yCTpaHEHHs JTUKBALMU y JETUPOBAHHbIX
craneil);

B. 650...700°C, oxnaxaeHue B nieuu (715 CHATHSI OCTaTOYHBIX HANPSHKEHUH OTJIMBOK,
MIOKOBOK, CBapHBIX KOHCTPYKIIHIT)
OpEeKpUCTAIUIN3ALUOHHBIA OTHKHT
0 dy3nOHHBIA OTHKHUT
OHU3KUANA OTKUT
4. CoOTBETCTBHE TEXHOJIOTUU TEPMOOOpabOTKH - oTxkura Il pona
A. Ac3+(30...50 °C), oxnaxkaeHue B ey (KOHCTPYKIHOHHBIC JO3BTECKTOH/IHBIC CTAIIH);
b. Ac3+(30...50 °C), oxnaxzaenue B nieurt (630...680 °C), Bo31yx (KOHCTPYKIIMOHHBIC
JIO3BTEKTOUIHBIE CTAJIN);
B. Ac1+(30...50 °C), oxnaxxaeHue B ey (HHCTPYMEHTATbHbIC(3a9BTCKTOMIHBIC) CTAJIH;
OHOJIHBIA OTKHUT
OU30TEPMUYECKUNA OTHKHUT
OHEMOJIHBIN OT/KHUT

4.4 KonrpoJbHas padora(lio BapuaHTam)

Ne Haumenosanue Bun CPC Tpyno- DOpMBI U METOIBI
pasnena (Tembl) €MKOCTb KOHTPOJIS
JTUCLUATUINHBL (B yacax)
1 | Nel-10 Pemenne npakruueckux 3agad 8 3amuTa KOHTPOJIBHOM
paboThI
Bcero yacos 8

[Ipumep BapuaHnTa:




Bapuanr 1
1. BreraeprtuTe gmarpamMmy COCTOSIHHSI JKENe30 - KapOwI Kkene3a, YKaKHTe
CTPYKTYpPHBIE COCTABIISIFOIIME BO BCEX 00MACTAX auarpammbl. [locTpoiiTe KpUBYIO OXJTaKICHUS
(c mpuMeHeHueM mpaBwiIa ¢a3) i cruiaBa, coaepxarero 3,6 % C, ¢ yka3zaHueM CTPYKTYPHBIX
npeBpalieHuii. 3apucyiTe CTPYKTypy STOrO CIUIaBa MpU KOMHATHOHM Temmeparype. Kak Takoi
CIJIaB HA3bIBACTCS?

2. B yueMm oTiinune OOBIYHOM 3aKalKu OT CTYNEHYaToOW M u3orepmuyeckoi? KakoBbl
NPEUMYIIECTBA U HEJOCTATKU KaX/10T0 U3 ATUX BUIOB 3aKAJIKHU?
3. B pesynbrate TepMuueckoil 0OpabOTKH peccopbl JODKHBI MOJYYUTh BBICOKYIO

ynpyrocte. JIJis MX W3roTOBJIICHUs BbIOpaHa ctaib 65C2XBA: a) pacmmdpyidTe cocTaB U
onpeseNuTe, K KakoW TIpyIme OTHOCUTCS JaHHas CTajdb IO Ha3HaueHHIo; 0) Ha3HaubTe U
000CHYHTE pEeKUM TEPMUUYECKON 00padOTKH; B) 0OBACHUTE BIMSIHUE JIETUPOBAHUSI HA CTPYKTYPY
U CBOWCTBAa MJAaHHOM cTanM; T) OINUIINTE MHUKPOCTPYKTYpPY U CBOMCTBa cTalmu Mocie
yOpOUHSoIelH 00paboTKu.

4. Ha3naubTe pexxuM  TepMHuecKod  oOpabOTKM  (TemmepaTypy  3aKasKH,
OXJIAKJAIONIYI0 Cpelay € TEMIIEpaTypy OTIycKa) pe3h0OBBIX KamuOpoB w3 cramu Y 10A.
OnummMre CymHOCTh MPOUCXOJAIIMX INPEBpAIlCHUN, MHUKPOCTPYKTYpY UM TBEPIOCTb
MHCTPYMEHTA [10CJI€ TEPMUUYECKOI 00pabOTKH.

3. OnummMre TepMOILIaCTUYHBIE TUIACTMACCHL. J[aliTe XapaKTepUCTUKY UX OCHOBHBIX
IIPEACTABUTENEH, YKAKATE UX CBOMCTBA U IPUMEHEHUE.

Kpurepum oueHkun

N KosmmmuectBo

Kownereumn | Xapastcpuetua otoers ua reopetmcaui nonpoc /|3

PaGoTra BbITIONHEHA B COOTBETCTBHHM C 3aJaHUEM, IIOKa3aHa

COBOKYITHOCTh ~ OCO3HAHHBIX  3HAHMW  TIO0  JUCIHUILUIMHE,

JTOKa3aTeNbHO PaCKPHITHl OCHOBHBIE ITOJIOKEHUS BOTIPOCOB; IIP-306.
OIIK-18 B OTBETE 3alIUTHI pabOT IPOCIEKMBAETCS UYETKAsT CTPYKTYpa, K.p.-20 0.

JIOTHYECKash  TOCJIEI0BAaTeIbHOCTh, OTpaXKaromias CyIIHOCTh Tect1-106.

pacKphIBaEMBIX TIOHSTHH, TeOpHWil, sBIeHWH. MoryTt OBITh Tect2-106.

JIOTTYIIEHBl HEIOYeThl B OIpPENeNeHHH TEPMHUHOB M TIOHATHH,

WCTIPaBJICHHBIC CTYJCHTOM CAMOCTOSATENILHO B IPOLIECCE OTBETA.

Pabora BBIIOMHEHa B COOTBETCTBUH C 3aJlaHUEM, IOKa3aHO

YMEHHE BBIJIEIUTH CYIIECTBEHHBIC M HECYIECTBCHHBIE MTPU3HAKH, 11;[11))-2166%

MPUYIUHHO-CIICJICTBEHHBIC CBSA3W. MOTYT OBITh IOIYIICHBI 2-3 TecT1-86.

HETOYHOCTH WM HE3HAYUTEIbHBIC OIMMOKH, WCIIPABICHHBIC TecT2-80.
CTYJAEHTOM C IOMOIIBIO MPENOAaBaTENs.

B pa60Te CACIaHbl HC3HAYUTCIIBHBIC OIINOKH B pacucTax. Jloruka
n IOCJICA0BATCIIBHOCTD H3JI0KCHUA HMCIOT HapyumicHuUA.

Jonymiensl OomMOKA B PACKPBITHM TOHATHH, yNOTpeOIeHUH T1IP-216.
TepMUHOB. CTyIGHT HE CIOCOOEH CaMOCTOATENIBHO BBIICIUTD K.p.-120
CYIIECTBEHHBIE W HECYHIECTBEHHBIE NPH3HAKM W IPUYHHHO- TTgccgzl_'gg
CJIEICTBEHHBIEC CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOJBL. YMEHHE v
PacKpBITh 3HaUeHUE 0000ICHHBIX 3HAHUH HE MOKa3aHo .

PaboTa mMeeT 3HaUMTENBHBIC HEAOUYETHl B pacuyerax M BhIOOpE He
CIIPaBOYHBIX  JAHHBIX. [IpUCYTCTBYIOT  (parMeHTapHOCTbD, OLICHUBAETCS

HCJIIOTHUYHOCTh  M3JIOKCHU. CTy,I[CHT HC OCO3HaAacT CBiA3b
O6CY)KI[8,6MOFO BOIIpocCa € ApyruMu 00BEKTAMH JUCIHUITIINHBIL.
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5. Meroanuyeckue yKa3aHus 1Jis1 00y4alOMUXCS 110 OCBOCHHUIO TN CHUTITHHBI

MCTOZII/I‘ICCKI/IC YKazaHusd JIs1 TOMOLIU O6y‘IaIOHII/IMC$I B YCIICOIHOM OCBOCHHUHU JUCHUIUIMHBI B

COOTBETCTBHU C 3aIUTAHUPOBAHHBIMHU BHJAMH YUeOHOW M CAMOCTOSTEIBHOM PabOThl 00YYarOIIXCS:

1. Pemmx 3.0. Metoanueckoe nocodre mo opraHu3aui CaMOCTOSTETbHOM paboThl
CTYJIEHTOB 110 MaTepuanoBeneHuo: Hepronrpu, n3n. TU(¢p) CBOY, 2012.(pa3nen
«Meronudeckuii 0JI0K)

2. Pemmux

D.®. Meroguyeckue

YKa3aHus

K KOHTpOJIbHOH pabore 1O

JUCLIUILIVHE

«Marepuanosenenne»: Heprourpu, n3a. TU(dp) CBDY, 2013.(pazmen «MeTonudeckuii 0710K»)
3. Ilpaktuueckue paboThl MO pazgeny «MaTepuanoBeqeHHE»: METOINYCCKUE YKA3aHUS H
MIPUMEPHI BBHITIOJIHEHHS TIPAKTUYECKUX paboT(pazaen «lIpakTuyeckuii 010K»).
4. Metomuueckue ykazanus pasmernensl B CI1O Moodle:

http://moodle.nfygu.ru/course/view.php?1d=14948 -OI1U

http://moodle.nfygu.ru/course/view.php?id=14791 -M]]

PeliTHHTOBBIH perjiaMeHT 1o JUCHHUIIJIMHE:

Bun BeimostHsIeEMO# yueOHOM paboThI KomnuectBo | KonnuectBo
(KOHTPOJIUPYIOLINE MEPOTIPUATHS) 6am10B (min) 6asioB
(max)
1 ITpaktuyeckue padotsl ( Nel-6) 21 30
2.Tecrl 6 10
3.Tect 2 6 10
3.KonTponbHas pabota 12 20
KoanuyectBo 0a/1510B 1151 10NyCKa K 45 70
K3aMeHy (min-max)

6. @oH/1 OLIEHOYHBIX CPEICTB JISl POBEACHUS IPOMEKYTOUYHOM aTTecTAluN
00y4YaOIIHUXCS M0 TUCHUIJINHE
6.1. Iloka3zaresiu, KpUTEPUH M IKAJIA OLlEHUBAHUS

Kongt WHaukaTopel Iloka3zarens oueHUBaHus | YPOBHU Kpurepun oneHuBaHus (IECKPHUIITOPHI) Ornenka
OIICHHMBA JIOCTHOKCHUS (o m.1.2.PTIJT) 0CBOE-
eMBIX KOMITETCHIINH HUS
KOMIIETE
HUUH
OIIK-18 | OIIK-18.1 Jonocen snamo. Brico- JlaHpl TONHBIE, pa3BepHYTHIE OTBETHl HA | OTIIMYHO
-umeem yemkoe | OCHOBHBIE, KUt MIOCTaBJICHHBIE BOIIPOCHI, MoKaszaHa
npeocmagnenue 06 | TEXHOJIOTUYECKHE u COBOKYITHOCTh ~ OCO3HAHHBIX  3HaHMH IO
OCHOBHBIX 9KCIUTyaTallMOHHBIECBOH JUCLUITIMHE, JIOKa3aTeJIbHO  PaCKPBITHI
npogheccuonanbHblx | cTBa MaTepHuaos, OCHOBHBIE TIOJIOKEHHUSI BOIPOCOB; B OTBETE
3a0auax U | UCTIONB3YEMBIX npu MIPOCIIEKUBACTCS YyeTKas CTPYKTYpa,
cnocobax uX | U3TOTOBJICHUHM TOPHOTO JIOTHYecKast MIOCJIE/I0BATENILHOCTB,
pewienus; o0opynoBaHus,  HHCT- OTpaxkalomiass  CYIIHOCTh  PacKpbhIBA€MbIX
OIIK-18.2 pyMeHTa ®W  KOHCT- TTOHATHH.
-nonumaem  yenu | PyKIMH; 3HaHMWE 1O TIPEIMETY AEMOHCTPHpPYETCS Ha
no- TEOPUIO0 CTPOEHMSI Marte- (oHEe TOHMMaHMS €ro B CHUCTEME JaHHOM
marnosxunpogec- pHanos; HAayYK{ U MEXIUCLUIUIMHAPHBIX CBSI3CH.
CUOHANbHBIX 3a0ay, | CTPYKTYpy U CBOMCTBa OTBeThI N3JI0XKEHBI JIUTEPATYPHBIM SI3BIKOM C
NAaHUPOBAHUS METaJUIOB, CILIaBOB,- HCIOJIb30BaHUEM npodeccroHanbHOI
HAYYHO-UCCNIe006d- | HEMETAJUINYECKUX u TEPMHUHOJIOTHH 110 ITPEAMETY.
menbeKoll  pabomvl | KOMIIO3UIMOHHBIX [TpakTrueckre paOOTHIBBIIIOIHEHBI COTIIACHO

u BbINOTHEH U]
uccne0o8anull  npu
peuwenuu  npoghec-
CUOHATILHBIX  3a0a4
¢ UCNOAb308AHUEM

MaTepHualos;
METOABl PEryIUPOBAHUS
CBOMCTB MaTepUaJOB.
Lonocen ymemn:

MIPOU3BOIUTH BBIOOD

ITOPUTMY PEIIEeHUs,, OTCYTCTBYIOT OIIMOKH
Pa3IMYHBIX TUIOB, OOpMIICHHE U3MEPEHUH 1
BBIYHCIICHUH B COOTBETCTBUH c
TEXHHYCCKHUMU TpeOoBaHUAMH. MOTYT OBITH
JONYIICHBl  HEJOYEeTHl B ONpEHeTeHHU
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COBDEMEHHBIX
Memooos
cneoosansl,
PeMenHOU anna-
pamypel U GblYUC-
JUMENbHbIX
cpedcme;
OIIK-18.3
-ocywecmensiem
2pamomuoe
UCNONb308AHUE
COBDEMEHHBIX
mexuo02ull
cbopa
uHgopmayuu,
obpabomxu u
unmepnpemayuy
NOJYYEHHBIX
9KCHEPUMEHMATIbH
bIX OQHHbIX,
OIlK-18.5
-obecneuusaem
86100p
Mamepuanos,
UCNON-3YEMbIX 8
2OPHOUL NPOMbILUL-
JIEHHOCIU 8 3a6UCU-
Mocmu om cydice-
OHO20 Ha3HAYEeHUs
uz0enus u ycuosutl
IKCHIyamayuu,

uc-
Co6-

ons

MaTepHaoB Juist
Ppa3IMUHbIX Jeranei
MalluH, KOHCTPYKUMH HU
HHCTPYMEHTA,;
COCTaBIIATh rpaduku
paboT M MepCreKTUBHbIE
TUIAHBI, MHCTPYKINH,
CMETHI, 3asBKU Ha
MaTepuabl u
obopynoBaHue,
3aI0JTHATh-HE00XO-
JVMbIE OTYETHBIE JOKY-
MEHTBI B COOTBETCTBHUH C

YCTAaHOBJIIEHHBIMU ~ HOp-
MaMmu;

HCIIOJIb30BaTh TEXHU-
YyecKue cpeAcTBa

OTIBITHO-TIPOMBIIIICH-
HBIX HCIBITAaHUA 000pYy-
JIOBAHUS ¥ TEXHOJIOTHI.
Jlonoicen enademn:

-IIEPBUYHBIM y4eToM
BBITTOJTHEHHBIX pabot
OpH  SKCIUTyaTalud |
peMoHTe TOPHOTO
000pyIOBaHHUS;

HaBbIKaMH OpraHu3aluu
Hay4YHO-HCCIIEI0Ba-
TEIBCKHUX PaldoT.

HOHHTHﬁ, HCIIPaBJIICHHBIC CTYACHTOM
CaMOCTOATEIBHO B ITPOIECCE OTBETA.

Bbazo-
BEIN

JlaHbl TIOJIHBIE, PAa3BEpPHYTHIE OTBETHl Ha
IIOCTaBJICHHBIE BONPOCHL, IOKA3aHO YMEHHE
BBIJICJIUTh CYIIECTBEHHbIE U HECYIIECTBEHHBIC
HenoyeTbl. OTBET YETKO CTPYKTYpHPOBaH,
JIOTMYEH, M3JI0KEH JIMTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BaHUEM npodeccroHaNbHON
TEPMHUHOJIOTHH 110 JUCLUIUINHE.

[TpakTryeckne pabOTHI BBIIOJHEHA COTJIACHO
AITOPUTMY, OTCYTCTBYIOT HE3HAYUTEIIbHbIC
ONIMOKM pas3JIMYHBIX THIIOB, HE MEHSIOIIHE
CyThb pelleHuit,opopmiieHHe H3MEpEeHHH U
BBIYHCIICHUH B COOTBETCTBUM C TEXHUYECKUMH
TpeOoBaHUAMU. MOTYT OBITH HOMyIIEHBI 2-3
HETOYHOCTH WJIM HE3HAYMTEJbHbIE OLIMOKH,
UCIIPABJICHHBIE  CTYAEHTOM C  IOMOLIBIO
npenoaaBaTes.

XOPOIIIO

Munu-
MaJlb-
HBIN

HaHbI HCIO0CTAaTOYHO ITIOJIHBIC )51
HE/I0CTaTOYHOTOYHbIE OTBeThl. Jlormka wu
MIOCIIEIOBATENFHOCTh  U3JIOKEHHS ~ MUMEIOT
Hapymienus.  Jlomymensl  ommOku B
PacKpBITHH TIOHATHH, yIoTpeOIeHNI
TEPMHHOB. B OTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHne pacKpheITh 3Ha4Ye€HHE OOOOIICHHBIX
3HaHUN He Moka3aHo. HemocraTouHo BepHO
UCIIOJIB3YETCSI npodeccrHoHaIbHASL
TEPMHUHOJIOTHS.

[TpakTryecknepaboThl BBIOJIHEHBI COIJIACHO
AJIrOpUTMYy, OTCYTCTBYIOT HC3HAYUTCIbHBIC
OILIMOKH PAa3JIMYHBIX TUIIOB, MUCHPABJICHHLIC B
Iporecce OTBeTa,0(OopMIIEHHE H3MEPEHUH M
BBIYHMCIIEHUH TaKkXe HMEIOT OTKJIOHEHHS OT
TeXHWYECKUX TpeboBaHmid. JlomymeHsl 2-3
OmMOKM  Pa3sNMYHBIX THIOB, B  IEJIOM
COOTBETCTBYET HOPMATHBHBIM TPEOOBAHHSIM.

Y noBner-
BO-
PHUTEITEHO

OCBOC-
HBI

OTBeT mpencTaBIsieT COOOH pa3pO3HEHHBIC
3HaHUS C CYIISCTBEHHBIMH OIIMOKaMH 110
Bompocy. [IpucyTcTByI0T (hparMeHTapHOCTS,
HEJIOTUYHOCTh  M3NIokKeHHsA. CTyneHT He
OCO3HAeT CBA3b OOCYXKIAaeMOro BOIpOCA C
JpYTrUMHA o0beKTaMu IOUCIUIIJIMHEL.
OTCyTCTByIOT BbIBO/IbI, KOHKpCTU3alusd U
JIOKa3aTeIbHOCTh M3JIOKeHHs. B orBerax He
UCTIONIB3yeTCs npodeccroHanbHas
TEPMHUHOJIOTHSI. JlononuurensHble u
YTOYHSIOIIME BOIPOCHl MpErnojaBaTeNs He
NPUBOJAT K KOPPEKIMU OTBETA CTYICHTA.

Hau  OtBer Ha  BONPOC  IOJHOCTBIO
OTCYTCTBYET

Hnu Otka3 ot oTBeTA.

Hnu

OTBeTHI MPEICTaBIISIOT CO00H pa3po3HEHHbIE
3HAHUA COITHOOYHBIMHU IIOHATUAMMU.

I[OHOJ'[HI/ITCJ'[I)HI)IC U YTOUYHAIOIIHE BOIIPOCHI
npenoaaBareyisi HE IMPUBOAAT K KOPPCKIUH
OTBETAa CTy/ICHTA.

Hnu Brinonnenue
MIPAKTHIECKUXPaOOTHEBEPHO,HEOOX O TUMOUCTI
paBuUTh WM pabOTBl  NOJHOCTBIO WM
OTCYTCTBYET.

HCYOOBJIC
TBO-
PpUTEIBHO
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6.2. TunoBble KOHTPOJILHBIE 3aaHNUs (BONPOCHI) AJIsl IPOMEKYTOUYHOM aTTeCTANMHI

DK3aMEHAIIMOHHBI OWJIeT BKIIOYAET JBa TEOPETUYECKHX BOIPOCAa M MPAKTUYECKOE

3amanue (coorBeTcTBUE KoMreTeHmusM OITK-18).
Bomnpocel k 3xk3aMeny:
Teopemuueckue 6onpocwi

1. Kpucramimueckoe cTpO€HHUE METAIIIIOB.
VYrnepoaucTsie cTanu 0OBIKHOBEHHOT'O KayecTBa.
JedeKTbl cTpoeHHs! KpUCTAJUIMYECKHUX TEJ.
VYriepoaucTbie cTanu Ka4yeCTBEHHBIE.
Hedopmarus u pa3pyiieHrue METaIoB.
UyryH. Buabl 4yryHOB.
BuustHue yriepona Ha CBOMCTBA CTAJIN.
BiusiHue nerupyromux 3J1€MEHTOB Ha CBOMCTBA CTaJIH.
BnustHue npumeceil Ha CBOMCTBA CTaJIH.
10. Tepmudeckast 06paboTka ctanu. OT)KUT ¥ HOPpMaTU3aIIHsL.
11. Knaccuduxanus JerupoBaHHBIX CTAIEH.
12. Tepmudeckast 00paboTKa cTanei. 3akaka.
13. Tepmwuueckas ob6padboTka ctanmu. OTIMyCK 3aKaJIeHHOHN CTamu.
14. Hemerannuyeckue marepuaiibl. [loauMepsl 1 1acTMacChl.
15. Tepmomexanuyeckast oopadorka cranu (TMO).
16. IlnarpaMma COCTOSIHUS KETI€30-1IEMEHTHUT.
17. Xumuko-tepmuueckas oo0padorka cranu. Llemenrarus.
18. IIpumnown.
19. Xumuko-TepMuueckas 00paboTka cTaan. A30THPOBAaHUE.
20. LlemeHTy€eMBI€ CTAIIH.
21. Xumuko-repMuueckas o0padotka cranu. Auddy3nonnas metamumzanusi.
22. Ctanu Juisi CTPOUTENBHBIX KOHCTPYKIIHMA.
23. Xumuko-tepMuueckas o0padorka cranu. l{luanupoBanue cranu.
24. Yiy4maeMble CTaJIH.
25. TBepaocth MeTaiioB. CiocoObI OTpeieICH s TBEPIOCTH.
26. BbICOKOIIPOYHBIE CTaJIH.
27. CBoiicTBa METaJJIOB U CILJIaBOB.
28. Ympyras u macTudeckas aedopmaris MeTaioB.
29. PeccopHO-IIPYyKUHHBIE CTAIIH.
30. XpyIKoe U BA3KOE pa3pylleHHE METAJIOB.
31. IloAMMITHUKOBBIE CTATIH.
32. 3HOCOCTOIKast ayCTEHUTHAs! BBICOKOMApPTraHIIOBUCTAsI CTalb.
33. KoHCTpYKIIMOHHBIE TOPOIIKOBBIE MaTEPUAIIbI.
34. UHCTpyMeHTaIbHBIE YTIIEPOAUCTHIE CTAJIH.
35. AHTH(PUKITMOHHBIE TTOPOIIKOBBIE MAaTEPHAIBL.
36. UHCTpyMeHTaIbHbIE JIETUPOBAHHbBIC CTAJIHU.
37. IlopouikoBble PPUKLIUOHHBIE MAaTEPHAIIBL.
38. UucTpyMeHTabHBIE OBICTPOPEKYIIIHE CTAIIH.
39. Metansl ¥ CIuIaBbl A7 pabOTHI IPU HU3KUX TEMIEpaTypax.
40. TuTaH u ero CIIaBbI.
41. MeTtaninokepaMu4ecKke TBepAble CIIaBHI.
42. ATIOMUHUH U €TO CIUIABBI.
43. llITamnoBsie cTamy.
44. Menp 1 ee CIUTaBHI.
45. Koppo3uOHHOCTOMKHE CTAJIH.
46.KoMIO3UIIMOHHBIE MaTEpPHAIIBI.

A e R Gl
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47. KapocToiikue 1 >kaponpoyHbI€ CTAN U CIUIABHI.
48. AHTU(PPUKIIMOHHBIE CIUIABBI.
49.Cranm ¥ cIrutaBbl ¢ 0COOBIMH (PU3UYECKIMH CBOMCTBAMH.
50. Maruuii 1 ero CIuiaBbl.
lIpaxmuueckuu eonpoc
KoHTposnbHbIE BOIIPOCH! K MPAaKTUYECKUM paboTaMm.
Hampumep:B uem otianune oObIUHOM 3aKaiKu OT CTYNIEHYaTON U U30TEPMHUUECKON ?

KakoBn1 MNpEMYIICCTBA U HEAOCTATKU KAXKIO0TO U3 3TUX BHUI0B 3aKaaKu?

KpuTepumn onieHKH 3K3aMeHa

KoMmneren
197031

XapakTepucTHKA 0TBeTa HA TeOpeTHYECKHIl Bompoc /
BBINOJIHEHHUS MPAKTHYECKOT0 3a/1aHUs

KoanuectBO
Ha0paHHBIX
0aJ1JI0B

OIIK-18

Teopemuueckue sonpocwi

JlaH nosHBIM, pa3BEepHYTHIM OTBET HA IIOCTABJIECHHBIM BOIIPOC, NOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAaHUU 110 JUCLMIUIMHE, A0KA3aTEJIbHO
PACKpBITHI OCHOBHBIE TOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIIEKMUBAETCS
YeTKasl CTPYKTypa, JIOTHYECKas IIOCIEN0BATEIBHOCTh, OTpaXKaroLast
CYIIHOCTh PACKPBIBAEMBIX TMOHSATHI, TEOpPHUH, SBICHWA. 3HAaHUE IO
MPEeIMETy TEMOHCTPUPYETCs Ha ()OHE MOHMMAHUS €r0 B CHCTEME JaHHOU
HAYKH ¥ MEKIUCUUIUIMHAPHBIX CBsi3el. MoryT OBITh JIOMYIICHBI
HEJOYEThl B OMNpPENEICHUH TEPMUHOB U TOHATUH, HCIPABICHHbBIE
CTYJIEHTOM CaMOCTOSITENIBHO B IIPOLIECCE OTBETA.

Ilpakmuueckuit onpoc

3amada pemieHa B COOTBETCTBHH C alTOPUTMOM, OTIMYHOE BJaJCHHE H
[IOHMMAHHE CTPYKTYPbI PELICHHOH 3aJauu.

306.

Teopemuueckue sonpocui

JlaH nosHBINA, pa3BEepHYTHIM OTBET Ha MOCTaBJICHHBIA BOIPOC, IOKAa3aHO
YMEHHE BBIOCNIUTh CYIIECTBEHHBIE U HECYNIECTBEHHBIE IPU3HAKH,
MPUYUHHO-CIIEICTBEHHbIE CBA3U. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHYEH,
MoryT ObITh IOMYyINEHBI 2-3 HETOYHOCTH WM HE3HAYMTEIIBHBIC OIIHOKH,
HCIIPaBJICHHBIE CTYI€HTOM C MTOMOLIBIO PENoAaBaTesIsl.

IlIpaxmuueckuil éonpoc

3ajaya pelleHa B COOTBETCTBUHM C aJrOPUTMOM, OTIMYHOE BIAJCHHE U
MMOHWMAaHHE CTPYKTYPHI PEIISHHOH 3a/1auH.

2406ama

Teopemuueckue gonpocul

JlaH HegoCTaTOYHO MOJHBIA U HENOCTATOYHO pa3BEepHYThIM oTBeT. Jloruka
W TIOCIENOBATEIbHOCTh H3JIOKEHUS HMEIOT HapymeHus. JlomymieHs
OIMOKHM B PACKPBITUU HOHATHH, yrmoTpebiaeHnu TepMHHOB. CTYHZEHT He
CIOCOOEH CaMOCTOSATENBLHO BBIICIUTh CYIIECTBEHHBIE U HECYIIECTBEHHbIC
NPU3HAKM W TPUYUHHO-CIEICTBEHHBIE CBA3U. B 0TBEeTE OTCYTCTBYIOT
BbIBOJIBI. YMeHHe  pacKphITh  3HaueHHE  OOOOIICHHBIX  3HAHUM
YIOBIIETBOPHUTEIBHO.

Ilpakmuueckuii eonpoc

3ajaya pemieHa B COOTBETCTBUHM C alTOPUTMOM, OJHAKO IIPH PELICHUH
3a7a4¥ BO3HUKAIOT TPYIHOCTH B BBIOOpE HEOOXOIMMBIX CIPABOYHBIX
JIAHHBIX.

18 OamIoB

Teopemuueckue eonpocut

OTtBer mpencraBisgeT coOOH pPa3poO3HEHHBIE 3HAHUS C CYNIECTBEHHBIMH
ommubKkamu 1o Borpocy. [IpucyTcTByIoT pparMmeHTapHOCTb, HETOTUIHOCTD
n3noxeHns. CTyZeHT HE OCO3HAeT CBI3b OOCYXIaeMoro BOIpOca IO
Ounery c¢ IpyruMH OOBEKTaMH AUCHMIUIMHBL OTCYTCTBYIOT BBIBOJPBI,
KOHKpETH3alMsi M [OKa3aTelIbHOCTh H3JIOKEHUs. Peub HerpamoTHas,
TEPMHUHOJIOTHS HE UCIIOJIb3YETCSI.

Ilpakmuueckuii gonpoc

OrcytctByeT peuienue 3anadu./muOTBeT Ha
orcyrcTByeTuuOTKa3 OT OTBETa

BOIIPpOC  MOJHOCTHIO

nepecaava
OK3aMCHa




6.3. MeTonnueckne MaTepHaJibl, ONpeae/siiolme Npoue ypbl OeHUBAHUSA

XapakTepUCTHKHU NPOLERYPbI

b51.0.23 MartepuaJjioBeieHue

Bun npouenypst

OK3aMCH

Ilens npouenypsl

BBISIBUTH CTETIEHb COPMHUPOBAHHOCTH KOMITETCHIIUT
OIIK-18

JlokanbHbIe aKThI By3a, | [looskeHne O NMPOBENEHUHU TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH
perilaMeHTHpYoL1e U TPOMEXYTOYHOU arrectauuu oOywaromuxcss CBDY, Bepcus
HPOBCICHHUE TIPOTIEAYPbI 3.0, yrBepxkaeHo pekropom CBOY 19.02.2019 r.
[onoxenne o GatbHO-peiTHHTOBOM cucteme B CBDY Bepcus
4.0, yrBepxkaeno 21.02.2018 r.
CyOneKThl, Ha KOTOPBIX | CTYJEHTHI 3 Kypca CIELIHAIUTETa

HampasJieHa NpoLeaypa

[lepuon npoBeaeHus mpoueIypsl

3uMHSIS OK3aMCHAallMOHHAas CCCCUA

TpeboBaHus K TOMEIICHUSIM U

Kabuner wuH(pOpPMAIMOHHBIX TEXHOJIOTUH B TOPHOM Jelne

MaTepuaIbHO-TEXHUICCKHM (A409)

CpeacTBam Kabuner CPC (A511)

TpeboBanus K 0aHKy | -

OLICHOYHBIX CPEJICTB

Ornucanne npoBeneHus | DK3aMeH MPUHUMAETCS B YCTHOW (opme 1Mo Ouieram WU B

poLeypbl dbopme  TecTUpoBaHMs.  OK3aMEHAllMOHHBIM  OWiIeT 1o
JUCLMIUIMHE BKJIIOYAET JIBa TEOPETUYECKUX BONpoca U
MpakTU4YecKoe 3amaHve. Bpems Ha noaroroBky — 1
ACTPOHOMHUYECKHI Yac.

[xabr oueHuBanus | Illkana oneHnBaHus pe3ynbTaToB NpHUBeaeHa B 11.6.2. PI1/I.

Pe3yJIbTaTOB

PesynbTater nporeayps

B pesymberate cmaun Beex 3amanuii st CPC cTymeHTy HE00X0amMo
Habpath 45 6amioB, YTOOBI OBITH JONYLICHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM 1151
OCBOCHHS THCHUIINHBI

No

n/n

ABTOp, Ha3BaHHE, MECTO U3JAHUS,
M31aTEIBCTBO, TOJ U3JaHUS, BUI U
XapaKTepUCTHKA HHBIX
MH(OPMAIIMOHHBIX PECYPCOB

Hanuuwue
rpuda,
BUJ Tpuda

Kom-Bo
9K3. B
ouobInoTe
ke TU(d)
CBd®Y

ONEKTPOHHBI
€ U3AaHUS:
TOYKa
J0CTyna K
pecypey
(HauMeHOBaH
ne ObC, Ob
CB®Y)

OcHoBHas IUTEPaTypa

1.MarepuanoBeaenue: yue6.171s1 By3oB / C.
B. PxeBckas. - M3a. 3-e, nepepab. u mom. -
Mocksa: M31-Bo MocK. roc. TOpHOTO YH-
ta, 2005. - 455 c. : mi., Tadmn. - (Beicmiee
ropHoe oOpa3oBanue). - bubmmorp.: c.
439-440. - I'noccapuii: c. 441-449. - ISBN
5-7418-0068-8 : 675,00.

2. MarepuanoBezenue: npaktukym / B. H.
l'oponuuuecuko, b. 1O. JlaBunenxo, B. A.
Ucaes [u ap.] ; moxa pexn. C. B. PxeBckoil. -
3-e u3m., crep. - Mocksa: M3n-Bo Mock.
roc. ropHoro ys-ta, 2000. - 282 c. : ui. -
(Bricmiee ropaoe obpazoBaHue). -
bubnuorp.: B konue ri1. - ISBN 5-7418-
0180-3 : 365,40.

MOuH P®

10

15

Iprbookchop.
ru

JlonoJIHUTeIbHAS IUTEpaTypa

1.Marepuanoseaenue: yue6.11s By3os / C.
B. Pxesckas. - Mocksa: 31-Bo Mock.
roc. ropHoro yH-ta, 1998. - 302 c. : ui. -
bubnuorp.: c. 301-302. - I'noccapwi. -

2. MarepuanoBeIeHHE U TEXHOJIOTUS
KOHCTPYKIOMUOHHBIX MAaTCPUAJIOB! y‘-Ie6.I[JI$I
ctyna. By3oB / B. b. Ap3amacos, A. H.
Bomukos, B. A. I'onoBus, [u ap.]; moa pen.
B. b. ApzamacoBa, A. A. Uepenaxusa. -
Mocksa: Akagemus, 2007. - 447 c. : ui. -
(Bricmiee mpodeccuonambHOE
obOpa3oBanmue). - bubnuorp. : c. 442-443. -
ISBN 978-5-7695-4186-5 : 472,00.

MO PD

105
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8. [lepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET»
(nanee cetb-HTEpPHET), HEOOXOAMMBIX /ISl OCBOEHUS TUCHHUILINHBI
1. Topnoe neno. UnpopManinoHHO-CIPaBOYHBIN CAUT O TOPHOM MPOMBIIIIIEHHOCTH
URL: http://www.mwork.su
2. Caiit Pocrexnanzopa P® Matepuansl no 6€30MaCHOCTH B TOPHOM MPOMBIIIIEHHOCTH
URL: http://www.gosnadzor.ru
VYronwusiii nopran URL: http://rosugol.ru
4. Beicuiee TopHOE 00pa3oBaHWE: MHTEPHET MOpTai. Y4eOHO-MeTonudeckoe o0beAMHEHNE
BVY3o0B P® no o6pa3zosanuto B obsactu roprHoro neixa URL: http:/www.fgosvo.ru
5. bas3a 3Hanuii ans ropusikos :http://basemine.ru
Catimul ocypHanos no 20pHou memamuke:
VYroas URL: http://www.rosugol.ru/jur_u/ugol.html
lNopasiit xypran URL: http://www.rudmet
3. TopHast NpOMBIIUIEHHOCTb
URL: http://www.mining-media

(98]

N —

8.2 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «AHTEepHET»
(nanee cetb-HTEpPHET), HEOOXOAUMMBIX /ISl OCBOEHUS TUCHHUILINHBI

e http://moodle.nfygu.ru /— Dnekrponnast uHGopMamoHHO-00pa3zoBaTebHas cpena «Moodley;
e http://elibrary.ru — kpynmHeias poccuiicKkas 2JIeKTpOHHAs ONOIHOoTeKa.
e Iprbookchop.ru

9. Onucanue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI 1JIs1 OCYIIeCTBJICHHUS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCHUIIMHE

1. Jlekunonnas ayautopusiA409.

2. HoyTOyK, MpoeKTop, FKpaH.

3. [IpakTrueckue 3aHATHS: HOYTOYKHU-9, TporpaMMHOe o0ecrieueHue

4..Harnsinaele matepuansl (CHEMUATM3UPOBAHHBIC CTEHIBI, IUIAKATHI, BUACO(DUIBMBI,
y4eOHbBIE TTOCOOUS, TPE3CHTANH, TUTH(BI MATEPHUATIOB, MUKPOCKOTIBI-3).

10. IlepeyeHb HHGOPMALMOHHBIX TEXHOJOTHH, HCMOJIB3yeMbIX MPH OCYIIECTBJICHUU
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHHUIIIMHE, BKJII0Yasi lepedyeHb NPOrPpaMMHOI0
o0ecrnieyeHus: 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

10.1. Ilepeuenp nHGOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIOJIB3YEMBIX IIPHU OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoIiecca MO AUCHUIIINHE

[lpu ocymiecTBIeHHHM O00pa30BaTENBLHOTO Mpoliecca IO JUCHUILIMHE HCIOIb3YIOTCS
crenyromue HHGOPMaIMOHHBIE TEXHOJIOTUH:
® UCMOJb30BAHUE HA 3aHATUSAX OJICKTPOHHBIX M3JaHUN (YTCHUE JICKIUI C UCIOJIb30BaHUEM
CJIaliA-TIpe3eHTALH, YIEKTPOHHOT0 Y4eOHOTro mocoous);

e OpraHu3aliys B3auMOJICHCTBUS C 00y4arOIIUMHUCSA TOCPEACTBOM 3JeKTpoHHOM nmoutel 1 CO
Moodle.

10.2. [lepeyeHb NPOrPaMMHOI0 odecredeHnst
-MicrosoftOffice (Word, PowerPoint)

10.3. Ilepeyenb MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

He ucnonb3yrorcs.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI TUCIUILIAHBI

51.0.23 MarepuaJioBegeHune

VyeOHsIil
rox

BaecenHbie n3MeHEeHUS

[Ipenonasarenb
(®HO0)

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