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1. ﬂepequb nnaHunpyemMbiX pe3ynbTaToB O6y‘-IeHMF| no aucuumniinHe, COOTHeCeHHbIX C
nnaHnpyemMbiMu pesyribtataMm oCBOeHUA o6pasoBaTean0|7| nporpamMmmbl

Lenbo ocBOeHHSI AMCUMILVIMHBI SIBISIETCS IOJArOTOBKAa OOYYarOIIMXCS K IPOU3BOJICTBEHHO-
TEXHOJOTMYECKOM NEATEIbHOCTH MO HarpapiieHU0 NoAroToBKU 15.03.02 «TexHomornyeckre MalvHbl U
000py/I0oBaHKE» MOCPEICTBOM OOECIeUeHHUs ITaroB (POPMUPOBAHUS KOMIIETEHIUH, MPEITyCMOTPEHHBIX
®I'OC, B yacTH NpeACTaBICHHBIX HIKE 3HAHUN, YMEHUN 1 HABBIKOB.

3agayaMu AMCUMIUIMHBI SBJISETCS M3Y4YEHHE NMOHSITUMHOTO ammnapaTa JTUCLUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJIO)KEHUN M METOJIOB, IPUBUTUE HABBIKOB IPUMEHEHHS TEOPETUYECKUX 3HAHUM IS
peuieHus MpakTHYECKUX 3a/1a4.

JlucuMiinHa HampaslieHa Ha (OpMHpOBAHUE CIEAYIOIUX OOIMIEKYIbTYPHBIX U MPOQeCcCHOHAIb-
HBIX KOMIIETEHIIUI:

. [IK-15, xapakTepu3yeMoil «yMEHHEM BbIOMpATh OCHOBHBIE M BCIIOMOTraTelIbHbIE MaTepHa-
JIbl, CHOCOOBI peaJu3allii TEXHOJIOTUYECKUX IPOLIECCOB, NMPUMEHSITh MPOrPECCUBHBIE METObI
AKCIUTyaTallMi TEXHOJOTUYECKOT0 000PpYI0BaHUs IPU U3TOTOBICHUN TEXHOJIOTMUECKHUX MAILIUH»

. [1IK-16, xapakTtepu3yeMoil «yMEHHEM MPUMEHSATh METOJbl CTaHJAPTHBIX HMCIBITAHUI IO
ONpeeNIeHUI0 (PU3UKO-MEXaHUUECKUX CBOMCTB M TEXHOJIOIMYECKUX MOKa3aTesiel UCIOJIb3YEeMbIX
MaTepUaIoB U TOTOBBIX U3JIETUIN».

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT OOJIPKCH:

3HaTh:
® OCHOBHBIE U BCIIOMOTATEJIbHbIE MaTepUalbl, UX CBOMCTBA M 00JACTh MPUMEHEHUS NPU U3rO-
TOBJICHHH TE€XHOJIOTHYECKOIro o0opynoBanus nuieBbix npousBoacts (I11K-15);
® METOAMKHU NPOBEICHHS CTaHIAPTHBIX HCIBITAHUN IO ONPEAENCHUI0 (PU3UKO-MEXaHMUYECKUX
CBOMCTB M TEXHOJIOIMYECKHX TMOKa3aTenei matepuanos u uzaenui (I11K-16);

YMmerb:
® IIPUMEHATH MPOrPECCUBHBIE METOJbI AKCIUIyaTallUd TEXHOJIOTHUYECKOTO 000pylOBaHUs MpU
n3roToBiaeHuu uzaenuit mammHocrpoenus (I1K-15);
® [0JIb30BAThCSl COBPEMEHHBIMU MpPUOOpamMH M OOOpYJOBaHUEM JJIsi MPOBEIEHUS HCIbITAHUN
Matepuano u uzaenuii (I1K-16);

Baapers:
® HaBBIKOM MHCIIOJIb30BAHHUSI TEXHOJOTMYECKOTO OOOpYyNOBaHUS MPU HM3TOTOBICHUU H3JEIUN
MmamnHoctpoenus (I1K-15);
® COBpPEMEHHBIMH METOJIaMU CTAHJAPTHBIX WCHBITAHUN MO ONPENEIICHUIO CBOMCTB U Mapamer-
poB MaTepuanoB u rotoBbix uzaenui (I1K-16).

2. MecTo aucumnnuHbl B CTPYKType obpasoBaTesibHOW NporpamMmmsbl

JuctuniauHa OTHOCUTCS K 0a30Boil yacTu oOsi3atenbHbIX nucuuiuind b1.b.14 obpasoBaTenbHOM
IporpaMMbl O6akajlaBpoB IO HAINpaBJICHUIO MOATrOTOBKM OakanaBpuata 15.03.02 «Texnonoruueckue ma-
LIMHBI U 000pyaoBaHue», npopuis «[lunieBas nHKeHepUst MaTIbIX NPEAIPUITUHIL.

B cootBercTBUM ¢ yueOHBIM IUTAHOM IO HampaBlieHUIO « TeXHONIOrn4eckre MalHbl U1 000pyao-
BaHUE» JUCLUILINHA «MaTtepuanoBeeHuey 0a3upyeTcs Ha CICAYIOIMMX AUCHUILINHAX:

b1.b.16 «Metposorus, cTaniapTu3anus U cepTuQuKaims»;

b1.B.O/1.13 «TeopeTrnueckne 0CHOBBI (PU3NKO-XUMUYECKOTO aHATIN3a»;
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b1.B.JIB.2.1 «TeopeTnueckue OCHOBBI HEOPTaHUYECKOW XUMUNY;

b1.B.JIB.2.2 «Teopus KOppO3HH U 3aIIUTA METAILIOBY.

3HaHMsI, YMEHUSI U HABBIKU, NIOJyYEHHbIE CTYJEHTaMH B MPOIIECCE M3YUYEHUS AUCLMILIUHBL SBIIS-
10TCs 0a3011 ISl U3ydeHUs! CIAEAYIOUUX TUCIUIUINH!

b1.b.15 «TexHoJI0rus KOHCTPYKIIMOHHBIX MAaTEPUATIOBY;

b1.5.19 «OCcHOBBI TEXHOJIOTUU MAIIMHOCTPOCHUSI;

b1.B.O/I.7 «TexHosoruyeckoe 000pyI0BaHUE MTHUIIEBBIX TPOU3BOICTBY;

b1.B.O/1.9 «IlumeBast Xumus;,

b1.B.O/1.10 «TexHoXxumMudeckuii KOHTPOJIb IPOU3BOJICTBAY;

b1.B.JIB.4.1 «Acniupanius ¥ BEHTHISIUS MTUIIEBBIX TPOU3BOICTBY;
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b1.B.JIB.4.2 «PemonT, skciutyatamus u o0Cay>KuBaHUE TPOU3BOJACTBEHHOTO 000PYI0BAHUM;

b1.B.JIB.6.1 «XonoaunsHOE U TETIIO0OOMEHHOE 000PYI0BAHHEY;

b1.B.JIB.6.2 «IIpoektupoBanre NpeanpUsITHI OTPACITIH.

3. O6bemM AucuMninHbI B 3a4eTHbIX eAMHULIAX C YKa3aHMeM KofiMyecTBa akageMmnyecknx
WM acTPOHOMUYECKMX YacoB, BblAefieHHbIX Ha KOHTaKTHYKH paboTy oby4arowmxcsa c
npenogasarteneMm (No BuaaM Y4YeOHbIX 3aHATMM) M Ha caMoCTOoATeNIbHYK paboTty

oGy4arowmxcs

AyautopHas padora

Hukor: b1

YacTtp nukia: 0a30BbIi Cemectp
Ne nucuunuuHbl 10 yueOHOMY IJIAHY: b1.b.14

Yacos (Bcero) no yueOHOMY IJIaHY: 144 4 cemectp
Tpynoemkocts B 3aueTHbIX eauaunax (3ET) | 4 4 cemectp
Jlexmuu (3ET, wacoB) 0.5, 18 4 cemecTp
Jlaboparopusie padotsl (3ET, gacos) 0.5, 18 4 cemecTp
[Tpaxtuueckue 3anstus (3ET, yacoB) 0.5, 18 4 cemectp
O6beM caMOoCTOATENBHON PabOThHI 1.5, 54 4 cemectp
o yueOHomy 1uiany (3ET, yacoB)

Ox3amed (3ET, gacoB) 1,36 4 cemecTp

CamocrosiTejibHAasi padoTa CTYJ1eHTOB

Bun pabot Tpynoémkocts, 3ET, yac
N3ydenune MarepraioB JEKIHI 0.5, 18
[ToaroroBka k 3amure Jab0paTopHOi PabOTHI 0.5, 18
IToaroroBka K NpaKTUYECKUM 3aHATHIM 0.5, 18
Brinosinenue pacuetHo-rpaguueckoit pabotsl (pedepara) -
Brinosinenue kypcoBoro npoexta (padoTsi) -
CaMOCTOATENbHOE N3YUYEHHUE JOMOIHUTEIbHBIX MaTEPHAIOB AUCLIUII- -
muHbl (CPC)

[loaroroBka K KOHTPOJIBHBIM paboTam -
[ToaroToBka Kk TECTUPOBAHUIO -
IToaroroBka k 3auery -
Bcero: 1.5, 54
IToaroroBka K 3K3aMeHy 1,36
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4. CoaepxaHme AUCLUMNIINHDBI, CTPYKTYPUPOBaHHOE MO TeMaM C yKa3zaHMeM OTBeAEeHHOro
Ha HMX KOonM4yecTBa akageMU4YeCKMX YacoB USIM aCTPOHOMMYECKUX YacoB U BUAOB y4eo-
HbIX 3aHATUA

Bupl yueOHBIX 3aHATHUH, BKIIOYAs CaMO-
No Bcero CTOATENLHYIO PabOTy CTYJCHTOB, U TPYIO-
TeMbl JUCUMILIMHBI 9YacoB Ha | eMKOCTb (B Yacax)
/1 TeMy
B T.4.
JIK p a0 cam
HUHTEPAKT.
1 2 3 4 5 6 7 8
1 Tewma 1. OcHOBBI MaTepuaIOBEICHUSI. 8 2 2 4
2 Tewma 2. OCHOBBI TEOPHUH CILIABOB. 18 2 2 4 8 2
3 Tema 3. Marepuaisl 4epHOH METaJLTypruu. 22 4 2 5 11 3
4 Tema 4. OCHOBBI TEpMUYECKOI 00paObOTKH. 20 2 4 4 10 2
5 Tewma 5. JlerupoBaHHbIE CTaIH. 18 2 2 5 9 2
6 Tewma 6. lIBeTHBIC METAILITHL. 8 2 2 4
7 Tema 7. MarHUTHBIE MaTE€pPHAIIBL. 8 2 2 4
8 Tema 8. Hemeraminueckre MaTepHalsbl. 8 2 2 4
Bcero 144 yaca no BMaam y4yebHbIX 3aHATUIA 18 18 18 54 9

Conep:xkaHue mo BUJAAM Y4YeOHBIX 3aHATHH

Tema 1. OcHOBBI MaTE€PHAIOBEICHUS.

Jleknus 1. OcHOBBI MaTepuanoBeaeHus. Tumbl cBsi3eil B BemiecTBe. Kimaccudukamnus MaTepuanos.
Kpucrannmueckoe crpoenune MeramwioB (Me). Tunbl kpuctammnueckux pewerok. [lomumopduszm
Me u ero 3nauyenue. Jledextsl B Me u uX BIUSIHUE HA CBOMCTBA. TodeuHbIe, TUHEHHBIC, ITOBEPXHO-
CTHBIE, 00bEMHbIE Je(QEeKThl. 3aKOHBI KpUCTaIM3aluU. MexaHuueckue cBoicTBa Me: TBepaoCThb
MIPOYHOCTh, INTACTUYHOCTD, YAapHas BA3KOCTb; METObI OlpesieeH s (2 yaca).

IIpakTnueckoe 3ansaTue 1. Jlepextsl B Me u ux BiMsHUE Ha CBOMCTBA. MexaHHUECKUE CBOICTBA
Me, meToapl UX onpeaeneHus (2 gaca).

CamocrositesbHast padora 1. [loaroroBka k nexkiuu Nel (2 ygaca). [loaroroBka kK mpakTuyecko-
My 3ansatuio Nel (2 gaca).

Tema 2. OCHOBBI TEOPUH CIIJIABOB.

Jlekumus 2. OcHoBbl Teopuu cruiaBoB. CIiaBbl, CTPYKTYpPHBIE COCTaBIIsfoIIME ciiiaBoB. Kpusbie
OXJIKJCHUS, KPUTUUECKHE TOUKH, METOJI IIOCTPOEHUS TMarpaMM cocTosiHus. Jluarpammsl cocTos-
Hus ([C) crmasos I, 11, 11l u IV tuma (2 gaca).

JladopaTopnas pa6ora 1. /luarpamma cocrosinus. [loctpoenne [IC crimaBoB Pb-Sn (4 gaca).
IpakTuyeckoe 3ansaTue 2. {uarpammer coctostaus I, 11 111, IV tunoB. CTpykTypHBIE COCTaBIISIO-
ue CruiaBoB (2 gaca).

CamocrositesibHast padora 2. [ToaroroBka k nexuuu Ne2 (2 gaca). [loaroroBka K BBIIIOJIHEHUIO
naboparopHoii paboTel Nel (4 gaca). [loaroroBka k mpaktudeckomMy 3ausaTuro Ne2 (2 gaca).
Texyummii KOHTPOJIb — YCTHBIM ONPOC IIPU MIPOBEACHHUH JI0IIycKa K JaboparopHoii pabote Nel.

Tema 3. Marepuansl 4epHOU METAJUTYPTHUH.

Jlekumsa 3. Marepuansl yepHON MeTaulypruu. JluarpaMma COCTOSIHUS Kee30-yriaepos (LemMeH-
TUT). CTPYKTYpHI U (a3bl KEIe30yIrIIepoUCThIX CIIaBOB. CTPYKTYpHBIE COCTABIISIOIINE CTale U
YyryHOB. YTJepoAucThie cTainu. BiusHue yriepona u npuMeceil Ha CTPYKTYPHbIE COCTaBIISIOLINE
CTaJIel ¥ Ha UX MEeXaHW4YecKue cBorcTBa. [IpousBoacTBO craineit, kinaccudukamus craieit. [Ipume-
HeHue (2 Jaca).
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Jlexums 4. Martepuansl uepHoil Metaiutypruu. Yyrynsl. BiausiHue Ha cBoiicTBa rpapMTOBBIX BKJIIIO-
yeHuil. Ceprlil 4yT'yH, BICOKOIPOYHBIN YYr'yH, KOBKUHM YyryH (MOJIy4€HHE U MapKupoBKa). Bius-
Hue (GopMbl rpaUTOBBIX BKJIIOUEHUH HAa MEXaHHMYECKHUE CBOMCTBA UyryHa (2 yaca).

JlaGoparopHas padora 2. MUKpPOCTPYKTYpa YrJI€pOAUCTBIX HE3AKAJECHHBIX CTajleld, MUKPOCTPYK-
Typa 4yryHoB (5 4acoB).

IIpakTnueckoe 3ansatue 3. /luarpamma coctosiuus Fe-FesC. ®@a3bl u cTpyKTYyphl Kejle30yriepo-
TUCTHIX cIIaBOB. CTPYKTypHBIE COCTABJISIONINE U BIMSHUE UX Ha CBOICTBA cTajeil U 4yyryHoB (2
qaca).

CamocrositesbHasi padora 3. [loaroroBka k siekuusim Ne3 u Ne4 (4 ygaca). [loaroroBka k BbIIOJ-
HEHUIO U 3amuTe JadoparopHbix pabot Nel u Ne2 (5 yacos). IloaroroBka k nNpakTU4eCKOMY 3aHsi-
trro Ne3 (2 gaca).

Texkymmii KOHTPOJIb — YCTHBIA ONPOC MPHU MPOBEACHUU AOIYycKa K JiabopaTopHoil paboTe Ne2.
3ammTa 1abopatopHbix padboT Nel u Ne2.

Tema 4. OcHOBBI TEpMHUUECKON 00PaOOTKH.
Jlekums 5. OcHoBbI TepMuueckoil 00padoTku. dusnueckne 0CHOBBI TEPMUUYECKON 00pabOTKH cTa-
ned. VIHTepBaibl 3aKaJlOYHBIX TEMIIEPATyp Ul JOABTEKTOUHBIX M 3a9BTEKTOMJHBIX cranen. Pac-
naj nepeoxjaxaeHHoro aycreHura. Kpusble pacnaga. OCHOBBI TepMUUYECKO 00paboTKU. 3akaika
cTayeu, crocoObl 3akanku. Hopmanmmsarus, omxur. OTnyck craneid. XuMUKo-TepMudeckas obpa-
0oTka cTaseit (2 gaca).
JlabopaTopHas pa6ora 3. 3akaika v OTITYCK yIJIEPOIUCTHIX cTajel (4 gaca).
IIpakTnuyeckoe 3anaTue 4. Tepmuueckas oOpaboTka MeTaisioB. Pacnaa nmepeoxiaxIeHHOTO ay-
CTEHMTa, KpUBbIE pacnaja (2 yaca).
IIpakTnueckoe 3ansatue 5. Tepmuueckas oOpaboTka MeTayioB. Bunbl TepMuyeckoil 06paboTKU:
3aKajKa, OTITYCK, OTKHT, HoOpMasn3amus (2 Jaca).
CamocrositesbHast padora 4. [loaroroBka k sekuuu Ne5 (2 gaca). [loaroroBka K BBIIIOJIHEHUIO
naboparopHoit pabotsl Ne3 (4 yaca). [loarotoBka k npaktudeckum 3aHaTusM Ned u Ne5 (4 gaca).
Texyummii KOHTPOJIb — YCTHBIN OIPOC IPU MTPOBEICHUH JI0ITyCKa K JJabopaTopHoi paboTe Ne3.

Tema 5. JlerupoBaHHbIE CTaNH.
Jlekumsa 6. Jleruposanusie ctanu. Llenu neruposanus. Knaccudukauus JierupoBaHHBIX CTalel.
Mapku JIerupoBaHHBIX CTaJeil, IErnpoBaHHbIE CTAJIU C 0COOBIMU CBOMCTBaMHU (2 yaca).
JlabopaTopHas pa6ora 4. MUKPOCTPYKTYpa JISTUPOBAHHBIX cTajel (5 4acoB).
IIpakTnueckoe 3ansiTue 6. JlerupoBanHble cTany, KiaccCupUKanus, Mapku, IpuMeHeHue (2 yaca).
CamocrosiTesbHast padora 5. [logroroska k sexiuu Ne6 (2 yaca). [loarotoBka K BBIIIOJIHEHUIO U
3amute adoparopHbix padoT Ne3 u Ne4 (5 yacos). [logroToBka k nmpaktuueckomy 3aHsaTuio Ne6 (2
gaca).
Texkymmii KOHTPOJIb — YCTHBIA ONPOC NMPHU MPOBEACHUU JOIYycKa K JiabopaTopHoil padote Ne4.
3ammTa 1abopatopHbix padboT Ne3 u Ned,

Tema 6. [{BeTHbIE METAILIIBI.
Jlexums 7. L{BetHble MeTamibl. Menb, cBoiicTBa, npumeHeHue. CruiaBbl Meau, OpoH3bl, 1aTyHu. Ux
MapKH, 0071acTH TPUMEHEHHUA. AJTIOMUHIH, CBOMCTBA, puMeHeHne. CruiaBbl ¢ MajJoOi TNIOTHOCTBIO,
BBICOKOH yJI€JIbHON TPOYHOCTHIO (2 yaca).
IIpakTnueckoe 3ansitue 7. [[BeTHbIE MeTa/UIBI U CIUIaBbl HA UX OCHOBE, MAapKu, MpUMeHEeHHE (2
qaca).
CamocrosiTesbHast padora 6. [Toarotoska k sekuuu Ne7 (2 yaca). [loaroroBka Kk npakTH4ecKoMy
3ansTuto No7 (2 gaca).
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Tema 7. MarauTHble MaTepHAIIbI.
Jleknusi 8. MarHuTHbIE cTany W CIUIaBbl. MarHMTOMSTKHME M MAarHUTOTBEpAble Marepuainsl. Mx
MapKu ¥ o0yacTu npuMeHeHus (2 yaca).
IIpakTnueckoe 3ansiTue 8. MaruuTHble MaTepUalbl: MapKu, IpuMeHeHHe (2 yaca).
CamocrositesbHast padora 7. [Toarotoska k siekiuu Ne§ (2 yaca). [loaroroBka k npakTH4eCKOMY
3ansTuto Ne§ (2 gaca).

Tema 8. Hemeranmumueckne Marepuanisl.
Jlekums 9. Hemeraminueckre KOHCTPYKIMOHHbIE MaTepuabl. TerIon30aUOHHbIE MAaTEPHATIBL,
KOMIIO3UITMOHHBIE MaTepuabl (2 yaca).
IIpakTnueckoe 3ansTne 9. Hemeraminueckue KOHCTPYKIIMOHHbBIE MaTepuabl (2 yaca).
CamocrosiTesbHast padora 8. [Toaroroska k siekiuu Ne9 (2 gaca). [loaroroBka Kk npakTH4eCKOMY
3ansTuto Ne9 (2 gaca).

JlaBoparopuble paboThl (B KOJIMYECTBE 9 yacoB) MPOBOAATCA B MHTEPAKTHUBHOU (Qopme: paboTa B
MaJiblX rpynmnax (MCroJib3yeTcsi OpuragHblii METO 1 BBIIOJIHEHUS JaOOpaTOPHBIX padoT).

IIpoMe:xxyTO4YHAast aTTeCTALMA 0 JMCUMILIMHE: IK3aMeH

W3ydyeHne nUCHUIIIMHBI 3aKaHYMBAETCS SK3aMEHOM. DK3aMEeH MPOBOJUTCS B cOOTBETCTBUH ¢ [lo-
JIO’)KEHUEM O 3a4eTHOU M 3k3aMeHanmoHHOH ceccusix B HUY MOU u unctpyktuBHbIM niucbMoM Ne U-23
ot 14.05.2012 r.

5. lNepeyeHb Yy4yebOHO-mMeTOAMYECKOrO obecneyvyeHMss ANA CaMOCTOATENIbHOM pPadoThbl
oby4arowmxca no AMcUuninHe

Jlist oGecrieueHrs cCaMOCTOSITENbHOM PabOTHI pa3pabOTaHBI:

- IEMOHCTPALMOHHBIE CJIAMIbI JIEKIIUH 1O JUCUUILIIMHE,

- onucaHue J1abopaTopHbIX padboT «JlabopaTopHbIil MPAKTUKYM IO KOHCTPYKLIHOHHBIM MaTepuaiam,

- yueOHO-TPaKTUYECKOE TT0coOUe JUIsl CaMOCTOSITEIbHOM MOArOTOBKHU CTYAEHTOB «COOpHUK TECTOBBIX 3a-
JaHuil o matepuanoBeneHuio u TKMy,

- METOJMYECKHE YKA3aHUS I10 CAMOCTOSATEIbHON padoTe MPHU MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM (CM.
[Tpunoxenue k PILJ]).

6. ®oHA OUEHOYHbLIX CpeaCcTB ONSA NpoBeAeHUsi NMPOMEXYTOYHOW aTTecTauuum obGy4aro-
LWMxXcs No AUCLMMNIINHE

6.1. NepeyeHb KOMNETEHL NN C YKa3aHUeM 3TanoB Ux opmMmMpoBaHuA

[Ipu ocBoeHUM TUCHUILTUHBI popMupytoTes cinenyomue komnereniuu: [1K-15, [IK-16.

VYkazaHHble KOMIETEHIIMH (POPMUPYIOTCS B COOTBETCTBHH CO CJIEAYIOUIUMU 3TAIIAMU:

1. ®opmMupoBaHUE TEOPETUUECKUX 3HAHUI, NPETYCMOTPEHHBIX YKAa3aHHBIMU KOMIIETEHUUSMU
(JIEKITMOHHBIC 3aHATHSA, CAMOCTOSITEIbHAS padoTa).

2. IlpuobGpeTeHne MpakTUYECKUX YMEHHI, IMPEeIyCMOTPEHHbIX KOMIIETEHIUSAMU (1a0opaTOpHBIE
paboThl).

3. 3akpermieHue TEOpeTUUYECKUX 3HAHUN, YMEHUN U MPAKTUYECKHX HABBIKOB, MPEAYCMOTPEHHBIX
KOMIIETEHIIUSIMHU, B XOJI€ 3aIIUT Ja00OPaTOPHBIX paboT.
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6.2. OnncaHne nokasaTerieM U KpUTepmeB OLEHUBaAHMUA KOMNEeTEeHUMW Ha pasnuy-
HbIX 3Tanax nx opMmMpoBaHMA, ONNCaAHUSA LUKas OLeHUBaHUA

ChopmMupoBaHHOCTh Ka)KJ10M KOMIETEHLUH B paMKax OCBOEHHUS JaHHOW TUCIUIUIMHBI OLIEHUBA-
eTcsl 0 TpexOayuIbHOM 1IKaie (MOPOroBbIN, IPOABUHYTHIN, STAIOHHBINA YPOBEHb).

- TIOPOTOBBIN YPOBEHbB SBIISETCSA 00A3aTENbHBIM JIJIsl BCEX 00YYaIOIIMXCS 0 3aBEPILIEHUH OCBOCHUS
JMCIUTUTIHEI;

- IPOJBUHYTHII YPOBEHb XapaKTEPU3YETCs NMPEBBIIIEHUEM MHHHUMAJIbHBIX XapaKTEPUCTHK cop-
MHUPOBAHHOCTH KOMIIETEHIIUY 110 3aBEPUICHUN OCBOCHUS AUCLHUILIUHBL;

- JTAJIOHHBIM YpOBEHb XapaKTEPU3YETCS MAKCUMAIbHO BO3MOKHOU BBIPa)KEHHOCTHIO KOMIIETEH-
LU U SIBJISIETCS] BAXKHBIM Kau€CTBEHHBIM OPUEHTUPOM JJIsSi CAMOCOBEPILIEHCTBOBAHUSI.

[Ipu nocraroyHoM kauecTBe OcBoeHUsi Oosee 85% MNpUBENCHHBIX 3HAHUM, YMEHUH U HaBBIKOB
[IpernoaBaTellb OLEHUBAET OCBOCHHE JaHHOW KOMIETEHIIMHM B paMKaxX HAcCTOSIIEH AUCUMILIMHBI Ha 3Ta-
JIOHHOM YpPOBHE, IIpU OcBoeHuU Oosee 75% mpuBeleHHBbIX 3HAHUI, YMEHUM W HaBBIKOB — HA IIPOJBUHY-
TOM, IpU ocBoeHUU Oojiee 60% NpHUBEACHHBIX 3HAHWN, YMEHUN U HAaBBIKOB - Ha IMOPOrOBOM ypoBHe. B
MIPOTUBHOM CJIy4yae KOMIETEHIIMS B paMKax HACTOSIIEH TUCIUIUIMHBI CYHUTAETCSI HEOCBOCHHOM.

YpoBeHb chopMHUPOBAHHOCTU Ka)JI0H KOMIIETEHIMU Ha Pa3IUYHbIX 3Tanax ee (GopMHUpOBaHUS B
IIpOLIECCe OCBOEHHUS JaHHOW IUCLMIUIMHBI OLEHUBACTCS B XOJAE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTU U
MIPE/ICTaBJICH Pa3IMYHBIMU BUAAMH OLICHOYHBIX CPE/ICTB.

[na oueHkn copMMPOBaAHHOCTU B paMKax AaHHOW AucumniunHbl komneteHuun MK-15,
XapaKTepU3yeMOil «yMEHUEM BBIOMpATh OCHOBHBIC M BCIIOMOTATEIILHBIE MaTepHAaJIbl, CIIOCOOBI peannsa-
[IUU TEXHOJOTHMYECKHUX IPOIIECCOB, TPUMEHSTH IMPOTPECCUBHBIE METO/IBI SKCIUTYaTalluy TEXHOJIOTHUECKO-
ro 00OpYJIOBaHUS TPU M3TOTOBJICHUN TEXHOJOTHYECKHX MAIMHY» TPEToaBaTeieM OICHUBACTCS COAEP-
)KaTeJabHas CTOPOHA M Ka4eCTBO MaTepHAIIOB, IPUBEJCHHBIX B OTYETaX CTYAEHTA MO JabOpaTOPHBIM pa-
00oTaM. YUHTHIBAIOTCS TAK)KE OTBETHI CTYIEHTA Ha BOIPOCHI IO COOTBETCTBYIONIUM BHJIAM 3aHITHH TPU
TEKYIIeM KOHTPOJIE — 3allUTax JJabopaTopHBIX PadoT.

[TpuHUMaeTcs BO BHUMaHHUE 3HAHUE 00YJaIOIMMHUCS:

- OCHOBHBIX M BCIIOMOTATEIbHBIX MAaTEPHUAIIOB, KX CBOMCTBA M 00JIACTh IIPUMEHEHUS TIPU U3TOTOB-
JIEHUU TEXHOJIOTHYECKOro 00opyaoBaHus HedTerazonepepadoTKu;

HAJINYHE YMEHHUS:

- IPUMEHATH MPOTPECCUBHBIC METOBI IKCIUTyaTallud TEXHOJOTHYECKOTO 000PYIOBAHUS MIPH U3-
TOTOBJICHUH W3/ICITUI MAIlTHHOCTPOCHUS;

MIPUCYTCTBUE HABBIKA:

- HCIIOJIb30BAHMS TEXHOJIOTUYECKOTO 000PYIOBAHMS MTPH W3TOTOBIICHUH H3JIEIUN MAITHHOCTPOE-
HUSL.

Kpurepun ornennBanusi ypoBHs c(HOPMUPOBAHHOCTH KOMIETECHIIMHN B IPOIIECCE 3aIIUTHI JIabopa-
TOPHBIX paboT B opme TecToBbIX 3aaaHuii: 41%-59% npaBUIIbHBIX OTBETOB COOTBETCTBYET IOPOTOBOMY
YPOBHIO CPOPMUPOBAHHOCTH KOMIETEHIIMM HA JaHHOM 3Tare ee popmupoBanus; 60%-79% - npoasuHy-
ToMy ypoBHI0; 80%-100% - 3TaJOHHOMY YpPOBHIO.

[nsa oueHkn cOPMUPOBAHHOCTU B paMKax AaHHOW AucuumniuHbl komneTeHumn MK-16,
xapaKTepmyeMoﬁ «YMCHUEM NPHUMCHATb METOJblI CTAHAAPTHBIX HUCIILITAHUU 10 OIIPCACICHUTIO (1)I/ISI/IKO-
MEXAaHMYECKUX CBOVMCTB M TEXHOJOTMYECKUX ITOKa3aTenei HCII0JIB3YCMbIX MAaTCpraIOB U I'OTOBBIX HU3JC-
JIAi mpernoaaBaTCjiEM OLUCHHUBACTCA COACPKATCIIbHAA CTOPOHA U KAaUCCTBO MAaTCpHUAJIOB, IPUBCICHHLIX B
OTYETaxX CTYJEHTa MO JaOOpaTOPHBIM padoTaM. YUHUTBHIBAIOTCA TAKKE OTBETHI CTYACHTA HA BOIPOCHI IO
COOTBETCTBYIOIIMM BUJIaM 3aHSATUH MPU TEKYLIEM KOHTPOJIE — 3allUTaxX J1a00paToOpHbIX padoT.

HpI/IHI/IMaCTCﬂ BO BHUMAHHC 3HAHUE O6y‘IaIOHII/IMI/IC$II

- MCTOJUKH IIPOBCACHHUA CTAHAAPTHBIX HUCIILITAHUU 1O OIIpCACICHUTIO @HSHKO-MGX&HI/I‘ICCKI/IX
CBOWCTB M TEXHOJIOTMYECKHUX ITOKAa3aTeIeH MaTEPUAIIOB U U3/1EIINI;

7
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HAJINYHE YMEHHUSI:

- MOJIL30BAThCS COBPEMEHHBIMH MTPUOOpaMy M 000PYIOBaHUEM JIJISl IPOBEICHHUS MUCIIBITAHUN Ma-
TEpUAJIOB U U3/ENHNII;

MIPUCYTCTBUE HABBIKA:

- MICTIOJIB30BaTh COBPEMEHHBIE METOIbl CTAHIAPTHBIX UCIBITAHUH 110 OTIPEICIICHUIO CBOMCTB U Ta-
pamMeTpoB MaTEpUAJIOB U FOTOBBIX U3/EIINN.

Kpurepun ornennBanusi ypoBHsI c(HOPMUPOBAHHOCTH KOMIETEHIIMHN B IPOIIECCE 3aIIUTHI JIabopa-
TOPHBIX paboT B opme TecToBbIX 3a1aHuii: 41%-59% npaBUIIbHBIX OTBETOB COOTBETCTBYET IOPOTOBOMY
YPOBHIO CPOPMUPOBAHHOCTH KOMIETEHIIMM Ha JaHHOM 3Tare ee popmupoBanus; 60%-79% - npoasuHy-
Tomy ypoBHI0; 80%-100% - 3TaJJOHHOMY YpPOBHIO.

ChopmMupoBaHHOCTh YPOBHS KOMIIETEHIIMM HE HUXKE IMOPOrOBOIO SABJIAETCS OCHOBAHUEM JJIS JIO-
mycka o0yJaronierocsi K IpoMexyTouHOM aTTecTalliy 10 JaHHOM JTUCLIUIUIMHE.

DopMOH MPOMEKYTOUYHOM aTTECTAUM MO TaHHOW JUCHUIUIMHE SIBJIAETCS dK3aMEH, OLIEHUBAEMbII
o npunston B HUY «MBOW» dgerpipexbamibHoi cucteme: "oTiaudHo", "xopomo", "ya0BIeTBOPUTEb-
HO", "HEYIOBJIETBOPUTEIHHO".

DK3aMeH MPOBOJIUTCS B yCTHOU popme.

Kputepuu onennBanus (B COOTBETCTBUM ¢ HHCTPYKTUBHBIM tucbkMoM HUY MOU ot 14 mas 2012
roaa Ne U-23):

OneHKN «OTIMYHO» 3aCITYKUBAET CTYIEHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATUYECKOE U
riy0oKoe 3HaHHe MaTepHaJiOB M3YUYEHHOMN TUCIUIUIMHBI, yMEHHE CBOOOHO BBINOJHATh 3aJaHUs, TPeay-
CMOTpPEHHBIE TPOTPAMMOM, YCBOUBIINK OCHOBHYIO M 3HAKOMBIN C JOMOJIHUTENBHON JTUTEPATYPOH, PEKO-
MEHJIOBAaHHOW pabodYeil mporpaMMoOil MHCUUIUIMHBI; MPOSBUBIINM TBOPYECKHUE CIIOCOOHOCTH B MOHUMA-
HUU, U3JI0)KEHUU U UCIIOJIb30BAHUM MAaTEpUAIOB U3YyYEHHON NUCHUIUIMHBI, O€3ylIPEeYyHO OTBETHUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OWJIeTa, HO U Ha JOMOJHUTENbHBIE BOIIPOCH] B paMKax pabouel mporpaMMbl JUCLHUII-
JIMHBI, IPABWJIBHO BBIIIOJIHUBIIEMY ITPAKTUYECKHE 3ajaHUE

OneHKN «XOpOIIO» 3aciy’KUBAaeT CTYACHT, OOHAPYKUBIIWK MOJHOE 3HAHME MaTepuana U3y4yeH-
HOW JUCUHUIUIMHBI, YCIIEIIHO BBIIOJIHSIOUIMN IPEAYCMOTPEHHBIE 3ajaHusl, YCBOUBIINK OCHOBHYIO JIUTE-
paTypy, pPEKOMEHJOBaHHYIO pabouell MporpaMMOl TUCIUILIIMHBI, TTOKa3aBIIEMY CHCTEMAaTHYECKUN Xa-
pakTep 3HAHUM MO JAUCLUUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCHI OWiieTa, NMPABUJIBHO BBIIOJHUBLIEMY
MIPaKTUYECKUE 3a/laHue, HO JOMYCTUBIIEMY IIPH 3TOM HEMPUHIUIHAIBHbBIE OIINOKH.

OneHKU «yJOBJIETBOPUTEIBHOY 3aClyKUBAET CTYAEHT, OOHAPYKUBIINI 3HaHUWE MaTepuaia u3y-
YEHHOW TUCHUIUIMHBI B 00beMe, HEOOXOJAMMOM i JajbHEWIeld y4eObl M MpEeCTOosIed padoThl IO
npodeccuu, CIpaBIISIOIIUNACS C BBIOJHEHUEM 3aJaHHil, 3HaKOMbl C OCHOBHOM JINTEpAaTypol, peKOMEH-
JOBaHHOM pabouel nmporpaMMol TUCIUILINHBL, TOMYCTUBLINM MOTPEIIHOCTh B OTBETE HA TEOPETUYECKHE
BOIIPOCHI W/UJIM MPU BBIMOJIHEHUH MPAKTUUECKUX 3aJaHUil, HO 00IaJaronil He00X0AUMBIMU 3HAHUSMU
JUIS UX YCTPaHEHUs 0] PyKOBOJICTBOM IpenojiaBaTelis, JIM0O HEMpaBUIbHO BBINOJIHUBIIEMY IpPaKTHYe-
CKO€ 3aJIaHH€, HO 10 YKA3aHUIO NPENoAaBaTeNsl BBIIOJHHUBIINM JIPyrue NpakTUYECKHUe 3aJaHusl U3 TOrO
e pa3zena TMCUUIUINHBIL.

OneHka «HEYIOBJIETBOPUTEILHOY» BBICTABIISIETCS CTYIEHTY, OOHApYKMBIIEMY Cepbe3Hble Mpode-
JIbl B 3HAHUSX OCHOBHOI'O MarepHalia U3y4eHHOH JAUCUUILUINHBI, JOMYCTUBIIEMY PUHIUIHAIbHbBIE OLINO-
KU B BBIIIOJHEHUM 3aJaHUIl, HE OTBETUBLIEMY Ha BCE BOIPOCHI OMJIETa U JONOJHUTEIbHbIE BOIPOCH U
HENPAaBWIbHO BBINOJHUBIIEMY IPAKTHUECKOE 3aJjaHue (HEIpPaBUJIBHOE BBIMIOJHEHUE TOJIBKO IMpaKTHye-
CKOI'O 3a/IaHMs HE SIBIIAECTCS OJHO3HAYHOW NMPUYMHOM IS BBICTaBJICHUS OLIEHKH «HEYIOBIIETBOPUTEIIb-
HO»). Kak mpaBuiio, oneHka «HEeyJOBJIETBOPUTEIBHO CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT IMPOJaO0JI-
XKUTh 00ydeHHe 10 00pa3z0oBaTENIbHON IporpamMme 0e3 JOMOJHUTENBHBIX 3aHITUH 110 COOTBETCTBYIOLIEH
aucuuivHe (popMUpPOBaHUS U Pa3BUTHSI KOMIIETECHIINH, 3aKPEINIEHHBIX 32 JAHHOM TUCHUIUIMHON).
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OrneHka «HEYJTOBJICTBOPUTEIILHO» BBICTABIISACTCS TaKXKe, €CJIM CTYACHT: IMOCIe HaJaja dK3aMeHa
OTKa3aJICsl €r0 CJIaBaTh WJIM HAPYIIHJI IIPaBUIa CIa4M dK3aMeHa (CIMCHIBA, TTOJICKa3bIBaj, 0OMaHOM IIbI-
TaJICS MOJTYYUTh 00JIee BHICOKYIO OIICHKY H T.1I.).

B 3a4eTHYI KHWXKY CTyAEeHTa M NPUNIOXEHNE K OAUMIOMY BbIHOCUTCS OLIEHKa 3K3amMeHa
no aucumnnuHe 3a 4 cemecTp.

6.3. TunoBble KOHTPOJIbHbIE 3afaHMUA UNM UHbIe MaTepuarnbl, HeobxoaumMble Ans
OUEHKM 3HaHWW, YMEeHUW, HaBbIKOB WU (Mnn) onbiTa AeATeNbHOCTH,
Xapaktepusyrwmx 3tanbl GopMuMpoBaHUA KOMNETEHUUMU B npoLecce OCBOEHUs
oGpa3oBaTesibHOW NporpamMmbl

Bormpocel o ¢opMupoBaHuio U pa3BUTUIO TEOPETUUECKUX 3HAHUH, MPEIYCMOTPEHHBIX KOMIIETEH-
LUSMH, 3aKPEIUICHHBIMU 32 AUCLUUIUTMHON
(mpuMepHbIe BOMPOCHI O JEKIIUOHHOMY MaTepUaly JUCLUILIUHBI):
. Uto Takoe JIC?
. Kputnueckue Touku u Metoipl X onpezaeneHus. Kpusbie oxiaxaeHus.
. lToctpoenne JIC. Tumnsr JIC.
. CTpyKTypHbI€ COCTaBJISAIOLINE CIUIABOB.
. Honmumopdusm Fe . CTpyKTypbl B CTaNISIX M UyryHaX U UX CBOICTBA.
. JIuauu nuarpamMmbl, NEPBUYHASA U BTOPUYHASI KPUCTAITU3ALINS.
. Pacuer konnenrpanuu C B JOPBTEKTONIHBIX U 3a3BTEKTOUTHBIX CTAJISAX.
. Mapku craneil, kiaccuukanus craiei.
9. Uyrynsr; portiecc rpadutuzanuu B uyrynax. bensrit, C4, BU, KU. CriocoObI momy4deHus, MapKH.
10. IlpeumyiiecTBa U HEAOCTATKH YYT'YHOB U CTaseil; 00JacTh NIPUMEHEHHUSL.
11. Yro takoe nuddy3uonHslil u 6e3a11uPPy3uoHHbIN pacnaa? AyCTEHUT NepeoXiIakICHHBIN,
KaKHe MOJy4aroTcs IPU €ro pacraje CTpyKTypbl?
12. Ilpoueccsl, nexamue B ocHoBe T.0. craneil.
13. I'padux mpouecca T.O. Dranst TO.
14. uTepBanbl 3aKalOYHBIX TEMIIEPATYP IJIST CTAIIH.
15. BinstHue cCKOpOoCTH OXJIaXKACHHS Ha CTPYKTYPBI 3aKaJIKH.
16. IloBepxHocTHast 3akanka, e€ mpeumymiecTBa. OOopymoBaHHE s TOBEPXHOCTHOM
3aKaJIKU.
17. OTnyck ctanu, ero Ha3HayeHue, BUJIbl OTITYCKA.
18. OTxur, ero Ha3HaAUYECHHUE.
19. HegocTaTku yriepoaucTbiX CTaleu.
20. CTpyKTypHBIE€ COCTaBIISAIOININE JISTUPOBAHHBIX CTAJIEH U UX CBOMCTBA.
21. MapkupoBKa JIESTUPOBAHHBIX CTAJIEH.
22. Knaccudukanus JerupoBaHHbIX CTajeHl.
23. JlerupoBaHHbBIE CTATHN C 0COOBIMU CBOWCTBAMM:
24. MexanusMm koppo3uu Me, Buibl koppo3uu Me. Kakue nerupoBaHHble CTaIu SIBISIFOTCS
KOPPO3HOHHOCTOMKUMU U 1oYeMy?
25. XTO craneii, e€ Ha3HAYEHHE.
26. Menp, atoMUHHM, X IPEUMYIIECTBA U HEJOCTATKU.
27. CrutaBel HA OCHOBE MEJIH: JIaTyHb, OPOH3HI.
28. CriaBbl Ha OCHOBE aJIFOMHUHUS: JIUTEHHbIE, 1eOpMUpYyEMBIE.
29. Hemerannuueckue KoHCTpyKunoHHble MaTepuansl (HKM), ux npeumyiiectsa 1 HEJOCTATKH.
30. Heoprannueckne HKM: crekia, kepamuka.
31. Oprannueckne HKM: mactmaccel.
32. KoMNo3uIIMOHHBIE MAaTEpUAJIbl: KEPMEThI, apMUPOBaHHbIE MaTepUabl, IOPOLIKOBbIE
MaTepHasbl .
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Bormpockl 110 prHOOpeTEeHUIO0 ¥ Pa3BUTHIO MPAKTUICCKUX YMEHHUH, MPEAYCMOTPEHHBIX KOMITCTCH-
USIMH, 3aKPETIJICHHBIMU 33 JUCIUTIINHON (MPUMEPHI BOIIPOCOB K J1a00paTOpHBIM padoTam):

1. Ha puc. 1 uzoOpaxena nuarpamma coctosiHus Pb-Sn. A 4 (Pb)
Kak naspiBaercs nmunust DCE?

a) JINKBUTYC;
B) COJIHIYC;

0) OBTEKTHKH;
I') IpeieIbHONW PaCTBOPUMOCTH.

@)
)
Fﬁ

Puc. 1.

2. CrpykTypa cruiaBoB B obsactsax 1 u 2 auarpaMmsl, NpeACcTaBIeHHOM Ha puc. 1, cocTouT:
0) 1 -D+B+ap2-PB+ag
F) 1—3+(X+BII;2—(X+BH.

a)l-D+p;2-
B)l-D+a;2-

a+ B,
o+

3. Kpusas oxnaxaeHus A ciuiaBa B KoHLeHTpauen K, npeacraBienHoi Ha puc. 1, BBITISANUT:

a)
A
@)
o
i

6)
A
%

T, MUH

T, MUH

A
@)

o
i

4. PactBopumocTts Pb B Sn ¢ noHm»keHneM TeMiieparypsl:

a) TIOHIKACTCS,

5. Kpurtuyeckue TOUKH BbIpaxXaroTCs epPeruooM KpUBOH OXJIaKICHUS B CIIydasx:

0) MOBBIIIIAETCS;

a) XUMHUYECKHE COEAMHEHUSI,;
B) TBEpPJIbI€ U KUJKHE PACTBOPHI;

B) r)
A
@)
o
e
T, MUH T, MUH
B) HE U3MEHSETCS; I') HE 3HAIO.

0) YMCThIEC METAJTBI M SBTEKTUYECKUE CILIABHI;
') XAMHYECKHE COCTMHEHUS U TBEPIbIE PACTBOPBHI.

6. CocraB u koiMuecTBO (pa3 B IByX(a3HbIX 001aCTAX AUArPaMM COCTOSIHUS ONPEIEISAIOT M0 MpaBH-

ay:
a) ¢asz;

0) OTPE3KOB;

7. Tlpu oOpa3zoBaHUM TBEPJOTO PACTBOPA ...
a) COXpaHseTCs] KPUCTAJUIMYECKasl PeleTKa pacCTBOPUTEIIS;
0) Bce KOMIIOHEHTBI COXPAHSIOT CBOM KPUCTANINYECKHE PEIIETKH;
B) oOpa3yeTcsi HOBasi KpUCTAJUIMUECKas PelIeTKa, OTINYAIOIIAsACs OT PEIIETOK KOMIIOHEHTOB;
') COXpaHsSIEeTCsl KpUCTaNIMYEeCKasl pelIeTKa paCTBOPEHHOTO BEIIECTBA.

10

B) KypHakoga;

r) ['u66ca.



Pabouas npoepamma oucyunnunot b1.b.14 «Mamepuanoseoeruey N

CMONEHCIUA
( wmmgn

8. JledexT xpucTaumMuecko penieTku, MPeACTaBISIONUNA CO00M Kpai JUITHEN MOTYIIOCKOCTH, Ha-
3bIBAETCHA. ...
a) IBOMTHUKOM; 0) nuciokauue; B) BaKaHCHEH; r) 1e(eKTOM YIaKOBKH.

9. ucnepcHo-ynpo4YHEHHbIE KOMIIO3UIIMOHHBIE MaTepUabl HA METAJUIMYECKON OCHOBE MOIy4YaloT:
a) JIUTHEM TI0/]] 1aBJICHUEM; 0) MeTo/1aMU OPOILLIKOBON METAJUTYpruu;
B) 9KCTPY3HUEH; ') METOJIJaMU 00pabOTKHU JaBICHUEM.

10. IIpouecc 3apokIAEHUS U pOCTA HOBBIX, Yallle BCEIO PAaBHOOCHBIX, 3€PEH C MEHBIIUM KOJIMYECTBOM
neQeKToB B Ipolecce HarpeBa 1e(OpMUPOBAHHOTO METAJLIa Ha3bIBAETCH ...
a) peKpHUCTAITU3AIHNCH; 0) HaKJIeTIOM; B) BO3BpaTOM; I') OJTUTOHU3AIHEH.

Bonpocel mo 3aKkperieHuo TEOPETUYECKNX 3HAHWM, YMEHHM M NPAKTHYECKUX HABBIKOB, MPEAy-
CMOTPEHHBIX KOMIIETEHLIUAMHU (BOIIPOCHI K IK3aMEHY):

1.
2.
3.

11.

12.
13.
14.
15.

16.
17.

18.

19.
20.

21

Mertaiibl, 0COOEHHOCTH aTOMHO-KPUCTAIITIMYECKOIO CTPOEHUSI.

N3oTponusi, ann3oTpomnus, alioTponus (MoJIUuMOpQHBIE MPEBPAILICHUS ) METALIOB.

CrpoeHue pealbHbIX KpPUCTAJUIOB. ToueuyHble, JUHEWHble aedekThl. J(ucaokanuu: Kpaeble,
BUHTOBBIE.

Kpucrannuzanus meramioB. 3meHeHne cBOOOAHOM SHEPTrUU B 3aBUCUMOCTH OT TEMIIEPATyphI.
Kpussie oxnmaxnenus. Kputnyeckrne TOUYKH.

MexaHu3M 1 3aKOHOMEPHOCTH KPUCTAJUIM3ALUN METAJUIOB. Y CIIOBUS MOJYyYEHUS] MEJIKO3EpHHU-
CTOM CTPYKTYpBHI.

W3ydeHnue cTpyKTypbl METAJUIOB U cIuiaBoB. OnpeneneHne XMMHUECKOro cocraBa. duznyeckue
METO/1bI HCCIIEI0BAHUS.

®duznyeckas npupoja aedpopmannu MetaioB. Pazpyiienre MeTanios.

MexaHnnyeckue cBoicTBa MeTauioB U ciiaBoB. CriocoObl OmpenesieHnss UX KOJIHMYECTBEHHBIX
XapaKTEPUCTHK.

TexHOIOrM4ecKHue 1 IKCIUTyaTalluOHHbIE CBOMCTBA METAJIJIOB U CILIABOB.

. Biustnue mmactudeckoit aegopManiu Ha CTPYKTYPY M CBOMCTBA METAJUIOB: Hakjien. Bosepar,

PEKPUCTATUTH3AIIHS.
OCHOBHBIC TIOHATHS TEOPUHU CIUTAaBOB. OCOOCHHOCTH CTPOSHUS, KPHCTALIM3AIMA M CBOWCTB
CIIaBOB.

Knaccudukanus criaBoB TBepabIX pacTBopoB. Juarpamma cocrosiaus criasa ([.C.C.).

J1.C.C. c HeorpaHU4YEeHHO! pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

J.C.C. c oTCyTCTBUEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHUHU.

J.C.C. ¢ orpaHuYeHHO# pacCTBOPUMOCTBHI0O KOMIIOHEHTOB B TBepAoM coctosiHuu. J[.C.C. ucnbl-
THIBAIOIIUX (ha30BBIC TIPEBPAICHHUS B TBEPIOM COCTOSIHUH.

Cas3p Mexay cBoiictBamu crutaBo u tunom J1.C.C.

Jluarpamma cocTostHUS xeie30 — yriiepol (uemeHTuT). KoMnoHeHTsl U (a3bl Kesne30yriepoan-
CTBIX CIUIaBOB.

Juarpamma cocTosiHUSL Kene3o — yriaepoAd (uemMeHTHT). CTpYKTypbl >KelIe30YIJIepoIuCThIX
CIUIABOB: CTAJIH, YyT'YHBI.

Yraepoaucteie cramu. Kitaccudukanmst 1 MapKHpPOBKA YTIEPOIUCTHIX CTAJIEH.

Uyrynsl. Kiaccudukanus u MapkupoBKa YyryHOB.

. Uyrynsl. [Ipouecc rpadputuzanuu. Bnusaue rpadura Ha MexaHHMYECKHE CBOWCTBA UYT'YHOB.
22.
23.
24.
25.

Tepmuueckas 06paboTka. JTamnbl U BUAbl TEPMUYECKON 00pabOTKHU.
Pacnan nepeoxinaxkaennoro aycrenura. Kpusbie pacnana.

Otnyck cranei. Bunel otmycka.

XUMUKO-TepMUYecKasi 00paboTka cTalieil.
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26. JlerupoBannsie ctanu (JIC). [IpeumymectBa u Henocrtarku JIC. BiausHue nerupyroomux sie-
MeHTOB (JID) Ha cTpykTypy U cBOMCTBaA CTaNH.

27. Knaccuduxanus JIC.

28. DAEeKTpOXUMHUECKasi U XUMHUUYECKasi KOPPO3Hs.

29. Knaccudukanusi KOppoO3MOHHO-CTOUKHUX CTajiel U CIUIaBOB.

30. XKapocTolKue 1 )KapOoNpOYHbIE CTAJIU U CIUIABBI.

31. LiBetnsle meTaiisl (LIB). AntoMuHuN Maruuii, MeJlb U CIUIaBbl Ha UX OCHOBE.

32. KOMIO3UIIMOHHBIE MATEPUAIIBIL.

33. IInacTu4eckue Macchl.

34. Kepamuueckue MaTepHualibl U CTEKJIA.

35. Kayuyku u pe3unsl. Knedmuecss Matepuaibl U TEPMETHKH.

6.4. MeToauyeckue mMaTtepuansbl, onpegensirolwme npoueaypbl OLeHUBaHUS 3HAHUN,
YMEHUM, HaBbIKOB WU (UNU) onbiTa AeATENIbHOCTU, XapaKTepusyllux I3Tanbl
dopmMUpoOBaHMA KOMNETEeHUUN

[Ipouenypsl olleHUBaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOLIUX 3TaIbl (HOPMHUPOBAHUS
KOMIIETEHIIU, U3JI0’KEHbl B METOJMUECKUX PEKOMEHAALUAX [0 U3YyUeHHIO Kypca «MarepuanoBeeHue»,
B KOTOPbIE BXOJSAT B METOIMYECKUE PEKOMEHJAIINH K BBIIOJHEHHIO U 3aIIUTE Ja00paTopHbIX paboT U 3a-
JAaHUM Ha CaMOCTOSATENbHYIO paboTy (mpuioxeHue K Hacroseit PI1T).

7. NepeyeHb OCHOBHOMW U AONONHUTENTLHON Y4eOHOWN nNuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLUMNIIUHDI

a) OCHOBHAasI JIUTepaTypa

1. A6pamoBa A.A., CepreeB H.H. Matepuanosenenue [ YauBepcuterckas oudnmmorexka ONLINE]:
yueonuk. Tyna: TTTIY um. JI. H. Toncroro, 2012. Pexxum gocryna:
http://biblioclub.ru/index.php?page=book red&id=230547&sr=1

2. 3emckoB fO. I1. , Tkauenko 0. C. , Jluxauesa JI. b. , Ksamnun b. M. Matepuanosenenue [ YHu-
Bepcuterckas oubnuoreka ONLINE]: yueOnoe nocodue. Boponex: BopoHexckuii rocygapcTBeHHbIN
YHUBEPCUTET NHKEHEPHBIX TexHOJoTHI, 2013. Pesxxum nocrymna:
http://biblioclub.ru/index.php?page=book red&id=141977&sr=1

0) I0MOJTHUTEIbHAS JIUTEepaTypa

1. Yepnos B.A., Tumomenko H.M., KucnsixoB M. A.«JlabopaTtopHblii NpakKTUKYM IO KOHCTPYKILIU-
OHHBIM MaTepuaiam». CMoueHck, 2013.

2. Anennuesa E. B., T'usicosa U. B., Koxxyxuna O. H. Matepuanosenenue [ Y HuBepcuteTckas
ouommoteka ONLINE]: korcnekT nexumit. Tam60B: M3narensctBo ®I'BOY BIIO «TT'TY», 2011. Pexum
noctyna: http://biblioclub.ru/index.php?page=book red&id=277958 &sr=1

3. Conuues FO.I1., XKasuep B.A. u ap. OGopynoBaHue NUIIEBLIX IPOU3BOJACTB. MaTepuanose/e-
nue. — C-I1. — [Ipodeccus, 2003.

8. MepeyeHb pecypcoB MWHGpOPMALUNOHHO-TENIEKOMMYHUKALUOHHOU ceTn «UHTepHeT»
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMUMNIIUHbI

1. http://materialscience.ru/lectures/lectures_materialoved.htm

2. http://modificator.ru/terms/material. html
3. http://www.nait.ru/journals/number.php?p number 1d=57
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9. MeToaunyeckue ykasaHus ans ob6y4aroLmnXcsa N0 0CBOEHUIO AUCLIMMIIUHDbI

JlucummiinHa npeaycMaTpyUBaeT JIEKIUK pa3 B JIBE HEAEH, IPaKTUUYEeCKHe 3aHsITHE pa3 B JIBE He-
Jienu U 1abopaTopHble paboThI pa3 B UeThIpe Henenu. M3yueHue Kypca 3aBepiaeTcsi 3K3aMEeHOM.

VYcnemnoe u3ydeHne Kypca TpeOyeT MOcenieHus JICKIIUH, aKkTUBHOM paboThl Ha Ja0OpaTOPHBIX
paboTax, BBIIOJHEHUS BCEX Y4EOHBIX 3aJaHUN MPErnoiaBaTelisi, 03HaKOMJIEHHUS ¢ OCHOBHOM U JIOTIOJIHHM-
TEJIbHOM JINTEPATYPOH.

Bo BpeMs ieKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

Pabota ¢ KoHCIIEKTOM JIEKIMH MpeArnoaaraeT IpocMOTp KOHCIIEKTa B TOT e JIEHb MOCIIE 3aHITHH.
[Ipu 3TOM HEOOXOIMMO MOMETUTH MaTEpPHAIbI KOHCIIEKTA, KOTOPBIE BBI3BIBAIOT 3aTPYIHEHUSI JIJIsl TTIOHU-
Manus. [Ipu sToM 0Oydaromuiicss TOMKEH CTapaThCsl HAUTU OTBETHI HA 3aTPYAHUTEIIbHBIE BOIIPOCHI, UC-
M0JIb3YySl pEKOMEHIyeMylo uTeparypy. Eciu emy camocTodTenbHO He ynanoch pa3oOparbcsi B MaTepua-
Je, He00X0MMO c(hOpMyYIHPOBATH BOIIPOCHI U OOPATUTCS 3a MOMOILBIO K [IPENojaBaTelto Ha KOHCYJIbTa-
Y WIN OJYDKaNrIe JIEKIINH.

OO6yuaromeMycss HeOOXOIMMO PETYIISIPHO OTBOJUTH BPEMs ISl TIOBTOPEHHS TPONUJIEHHOTO Mate-
puaina, mpoBepsis CBOM 3HAHUS, YMEHUSI M HABBIKU IO KOHTPOJIBHBIM BOTIPOCAM.

IIpakTnyeckne (ceMHHApPCKHe) 3aHATHSI COCTaBISIIOT BAXHYIO YacTh MpodeccHOoHaNbHOM
MOJITOTOBKH CTYAEHTOB. OCHOBHAA 11€Ib MPOBEACHUS MPAKTUUYECKUX (CEMUHAPCKUX) 3aHATHH - (popMupoBa-
HHE y CTYJIEHTOB aHAIMTUYECKOT 0, TBOPUECKOTO MBILIUIEHHS ITyTEM PUOOPETEHUSI TPAKTUUECKIX HAaBBIKOB.

Metonuyeckue yka3zaHusl K IPAaKTHUECKUM (CEMUHAPCKUM) 3aHSTUSM MO JTUCUUIUIMHE Hapsay C
paboueil mporpaMmMoiil u rpadukoM yueOHOTO Mpolecca OTHOCITCS K METOAMYECKUM JIOKYMEHTaM, OIpe-
JEeJISIOMM YPOBEHb OPraHU3allMK U KayecTBa 00pa30BaTeIbHOro Mpolecca.

CopnepxaHue NpakTHUECKUX (CeMHHApCKuX) 3aHATHH ¢ukcupyercs B PIIJl B pa3aene 4 Hactos-
1IeH IPOrpaMMBl.

Baxneiimeil coctapisomeil 1000i (OpMBI MPAKTUUECKUX 3aHATUH SIBISIIOTCS YIPa)KHEHUS
(3amanus). OCHOBa B YNPaKHEHHH - TPUMEP, KOTOPBIM pa3z0oMpaeTcs C MO3UIUA TEOPUH, PA3BUTOU B
nexuuu. Kak npaBuio, 0CHOBHOE BHUMaHHE yJeseTcsd GOPMUPOBAHUIO KOHKPETHBIX YMEHUN, HABBIKOB,
YTO U OIpENeNsieT CoJepXaHue ACITEIbHOCTU CTYNEHTOB - pEIIeHHE 3ajaay, rpadudeckue padoThl,
YTOYHEHUE KaTeropuil U MOHATUN HAYKHU, SBJISIOLIUXCS MPEANOCHIIKON MPaBUIBHOTO MBIILIJIEHUS U PEUH.

[IpakTrueckue (CeMUHAPCKKUE) 3aHSTHSI BHIIOJIHSIOT CIEIYIOIINE 3a/Ja4n:

CTUMYJIMUPYIOT PETYJIIpHOE MU3YyuE€HUE PEKOMEHAYEMOU JUTepaTypbl, a TaKK€ BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIHIOHHOMY KYpCY;

3aKpEIUISIOT 3HAHMSI, TOJTyYE€HHBIE B IIPOLIECCE JIEKIIMOHHOTO O0YyUYEHHS U CaMOCTOSITENIbHOM pado-
TBI HaJ| JINTEPATypOH;

pacmupstoT 00bEM MpodhecCHoOHaATBHO 3HAYMMBIX 3HAHUH, YMEHUN, HaBBIKOB;

MIO3BOJISIFOT MPOBEPUTD MPABUIIBHOCTH paHEe MOTYYCHHbBIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIIEHUS, YCTHOTO BBICTYIJICHHUS;

CIOCOOCTBYIOT CBOOOTHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEN;

MIPEIOCTABIISIFOT MIPETOAABATEN0 BO3MOXKHOCTh CUCTEMAaTUYECKH KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENILHOW pabOThI CTYJICHTOB.

[Ipu moAroToBKE K NPAKTHYECKUM 3aHATHAM HEOOXOJIUMO MPOCMOTPETh KOHCIEKTHI JIEKIUH 1
METOIMYECKUE YKA3aHUsI, PEKOMEHIOBAaHHYIO JINTEPATypy MO JAaHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIPOCHI.

3a 10 MUH 10 OKOHYAHUS 3aHATHA NPENoJIaBaTeNb MpoBepseT 00bEM BHINOJIHEHHONW Ha 3aHATHUU
paboThl ¥ OTMEUAET pe3ysibTaT B pabodeM KypHale.

OcTaBiirecs: HEBBIMOJIHEHHBIMU ITYHKTHI 33/1aHUS IPAKTHUECKOIO 3aHATHUS CTYJEHT 00s13aH J10/1e-
J1aTh CAMOCTOSITEIBHO.

JlabopaTopHble padoThI COCTABIISIOT BAXHYIO YacTh MPOPECCHOHATBHON MOJTOTOBKU CTY/ICHTOB.
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OHM HampaBiieHbl Ha SKCHEPUMEHTAIbHOE MOATBEPIKIEHIE TEOPETUUECKUX MOJI0KEHUNA U (OPMHUPOBAHUE
y4eOHBIX U IPOPECCHOHATIBHBIX IPAKTUYECKUX YMEHUI.

BrinonHeHue cryieHTaMu 1a00paTopHbIX pabOT HAIIPaBJIE€HO Ha:

0000111eHre, cUCTeMaTH3aluI0, YIIIyOJIeHHe, 3aKpereHUe MOIYYEHHbIX TEOPETUUYECKUX 3HAHUI
10 KOHKPETHBIM T€EMaM JUCLMILUINH;

(dbopMupoBaHHe HEOOXOIUMBIX TPO(HECCUOHATIBHBIX YMEHUI U HABBIKOB;

JIMCUMIUIMHBL, 110 KOTOPBIM IIAHUPYIOTCS JIabopaTOpHble pabOThl U UX 00BEMBI, OIPENEISIOTCS
pabounMu y4eOHBIMU TIJIAHAMHU.

Metouyeckue ykazaHus MO MPOBEJIEHUIO JIa0OpaTOPHBIX paboT pa3padaThIBAIOTCS HA CPOK JeH-
cteus PIIJ] u BKiIrO4aroT:

3arjaBue, B KOTOPOM yKa3bIBaeTcsl BUJ paboThl (J1adopaTtopHas), ee MopsIKOBbIil HOMep, 00beM B
yacax U1 HAaUMEHOBaHUE;

1eb paboThI;

MpEeAMET U CoJiep kaHue paboThI;

00opyioBaHKE, TEXHUYECKHE CPEICTBA, HHCTPYMEHT;

MOPSLIOK (TIOCIIEI0BATEIBHOCTD ) BHIIOJHEHUS pa0dOThI;

MpaBUJia TEXHUKW 0€30MaCHOCTH M OXPaHbI TPyJa MO JaHHOU padboTe (110 HEOOXOIMMOCTH);

oOurue npasuia Kk oopmiieHuIo paboThl;

KOHTPOJIbHBIE BOTIPOCHI U 33JaHUS;

CIIMCOK JINTEPATyphl (110 HEOOXOIUMOCTH).

Copneprxanue nmabopatopHbix padot ¢pukcupyercs B PI1/] B paznene 4 HacTosiiel mporpaMMel.

[Ipu nnanupoBaHuu 1a0OPATOPHBIX padOT CIENYET YUUTHIBATh, YTO HApSALY C BEAYIIECH LIENbIO -
MOATBEPXK/ICHUEM TEOPETUUYECKUX MOJI0KEHUH - B X0OJI€ BBIIIOJHEHUS 3aJJaHUI y CTY/ICHTOB (JOPMUPYIOT-
Csl IPAKTUYECKHNE YMEHHS M HABBIKU OOpAICHHS C JIA0OPATOPHBIM 000pY/I0BAaHHEM, allllapaTypoil u mp.,
KOTOpbIE MOTYT COCTaBJISITh YacTh MPOPECCUOHATBHON MPAKTUYECKOHN MOArOTOBKH, a TAaKXKe HCCe0Ba-
TeIbCKUE yMEHHMsI (HaOnrogaTh, CpaBHUBATh, aHAJM3UPOBATh, YCTAHABINBATh 3aBUCUMOCTH, JI€JaTh Bbl-
BOJIbI 1 0000IIEHNs, CAMOCTOSITEIIBHO BECTH UCCIIEOBAaHNE, OPOPMIISATh PE3YJIbTATHI).

CocraB 3amanuii 17151 1a00paTOPHOM pabOTHI TOHKEH OBITh CINIAHUPOBAH C TAKUM PACu€TOM, UTO-
ObI 32 OTBEJIEHHOE BpEeMs OHU MOTJIM ObITh KAUYECTBEHHO BBINOJIHEHbI OOJIBIINHCTBOM CTYJIEHTOB.

Heo0xouMbIMU CTPYKTYPHBIMH 3JIEMEHTAaMU J1a00paTOpHON paboThl, HOMUMO CaMOCTOSTEIbHON
NEeSITEeIbHOCTH CTYACHTOB, SIBJISIFOTCSI MHCTPYKTAX, MPOBOJIMMBIN IpEroaaBaTeieM, a TakXkKe OpraHu3alus
00CYXJICHHSI UTOTOB BBITIOJIHEHUS J1a00OpaTOPHON pabOTHI.

Brinosinenuto nabopatopHbIX pabOT HpealIecTBYeT IpOBEpKa 3HAHUN CTYyJE€HTOB — UX TEOPETU-
YEeCKOM TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHUSI.

[Topsinok npoBenieHuUs J1aG0PATOPHBIX PadOT B LIEJIOM COBIIAJAET C MOPSAKOM IMPOBEACHUS MPaK-
TUYECKHX 3aHATUHA. [IoMUMO COOCTBEHHO BBITIOJTHEHUST paOOTHI I KaXX0¥ Jab0paTOpHON paboTHI mpe-
JyCMOTPEHA MPOLEypa 3aIIMUThI, B X0/I€ KOTOPOW MPENoAaBaTe/lb MPOBOJUT YCTHBIA WJIM MHUChbMEHHbBIN
ONPOC CTYIEHTOB JJIsi KOHTPOJISI TIOHUMaHUS BBIOJHEHHBIX UMU U3MEPEHMI, IPaBIWIbHON HHTEpIpeTa-
LMY TOJYYEHHBIX PE3YJIbTaTOB U YCBOCHHUS UMH OCHOBHBIX TEOPETUYECKUX M MPAKTHUUECKUX 3HAHUU MO
TEeME 3aHATHUSL.

B xone BbinosiHeHUs 1a00paTOpHBIX pabOT CTYAEHT FOTOBUT OTYET O pabote (B mporpamme MS
Word nnm mo06oM apyroM TEKCTOBOM pelakTope). B oTueT 3aHOCATCS pe3ynbTaThl BHITIOJIHEHUS KaXI0TO
MYHKTa 3a7aHusl (CXeMbl, TuarpaMmsl (rpauku), TaOJIULbI, pacyeThl, OTBEThI Ha BOIPOCH! IYHKTOB 3a/1a-
HUs, BBIBOJBI U T.11.). [IpuMepHbIit 0Opa3zen opopmiieHUs 0OTYeTa UMEETCs y IIperojaBaTels.

[Ipu moaroToBKE K IK3aMeHY B JOIMOJIHEHUE K U3YUEHHIO KOHCIIEKTOB JIEKLIUH, y4eOHbIX TOCOOUi
U CJIaliI0B, HEOOXOAMMO MOJIb30BAThCA Y4EOHOU JUTEpaTypold, PeKOMEHJOBAaHHON K HACTOSILEN Ipo-
rpamMme. [Ipu moAroToBKe K 3K3aMeHy HYKHO U3YYUTh TEOPHUIO: ONPEAEICHUS BCEX MOHITHI U MOAXO0/IbI
K OLIEHUBAHUIO JI0 COCTOSIHUS MOHUMAaHUs MaTepualia i CaMOCTOSATENILHO PEUIUTh 110 HECKOJIbKY TUIIOBBIX
3aja4 U3 Kaxxaoi tembl. [lpu pemienuun 3amad Bcerya HEOOXOIUMO YMETh KauyeCTBEHHO HMHTEPIPETUPO-
BaTh UTOT PELICHHUSI.
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CamocrositesbHas padora cryaeHToB (CPC) no nucuuminae urpaet BaKHYIO POJib B X0JI€ BCe-
ro ydeOHOro mporecca. Metoauueckue Marepuaibl U pekoMeHnaanuu st ooecniedeHuss CPC rotosstes
MPENoAaBaTEIeM U BBIIAIOTCS CTYJCHTY.

10. MNepe4vyeHb WHGPOPMALUOHHBLIX TEXHONMOrMUNA, UCMNOSIb3YyEeMbIX MNPU OCYLLEeCTBIIEHUN
obGpa3oBaTenbHOro npouecca no AUCUUNNMHE, BK/KOYasA nepe4vYeHb MNPOrpaMmMHOro
obecne4vyeHUs1 U NHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEO6XOAMMOCTH)

[Ipu npoBeneHNY JIEKIUOHHBIX 3aHATUN NPEyCMATPUBAETCS UCIIOIb30BAHUE MYJIbTUMEIUIHOIO
0o0opynoBaHus (KOMIIBIOTEP-MIPOEKTOP-3KpaH) Uil JIEMOHCTpAlUU IPEeABAPUTEIbHO IOATOTOBICHHBIX
CJIAMJIOB.

[Ipu mpoBeneHuu JadopaTOpHBIX padoOT MpeaycMaTpUBAETCS HCIOJIb30BAHUE CIIELUATIU3UPO-
BAaHHOU J1abOpaToOpuH, OCHAILIEHHOW, TOMUMO OCHOBHOTO 00OPYAOBAaHMSI, KOMIIBIOTEPHOW TEXHUKOW AJIsi
¢buKcaluu U aHAJIM3a PE3yabTAaTOB padOTHI, IPEIBAPUTEILHOTO O(pOpMIIEHHUS PE3YIbTATOB OTUETA.

11. OnucaHme MmaTepuanbHO-TeXHUYECKOM Oa3bl, HeOOXOAUMOM ANA OCyLeCTBEeHUA
obGpa3oBaTenbHOro npowuecca no AucuuninHe

JleKUMOHHBbIE 3aHATHUSA: AYIUTOPHUS, OCHAIIECHHAS MPE3CHTAIMOHHOW MYJIbTUMEIUNHON TEXHU-
KOH (IPOEKTOp, 3KpaH, KOMIBbIOTEP/HOYTOYK).

JlabopaTopHble paGoThl 110 JaHHON TUCHUILIMHE MpoBoadTcs B abopatopuu Ne B — 103 «Me-
TaJUIOBEJICHUE U TEXHOJIOTHsI 00pabOTKH METaUIOBY», OCHALICHHON TEPMUUYECKUMU M€YaMu, UCIIbITATElb-
HBIMH MalllMHAMH, METaIOTpadpuuecKUMU MUKPOCKOTIaMH, TBEPAOMEPaMH.

ABTOp
KaHIUJaT TEXHUYECKUX HAYK, TOLUECHT j B.A. YepnoB

N.o. 3aB. kapeapoit TOD
KaH/INAAT TEXHUYECKUX HAYK, JOLECHT j B.A. YepnoB

3ag. kadeapoit TMO :
KaHJUIaT TEXHUYECKUX HAYK, JOLICHT et iy — ’ M.B. T'onuapos

[Iporpamma onoOpena Ha 3acenanuu kadeaps TOD ot 30.08.2016 r., mpoTokos Nel u Ha 3aceganumn
kadenpsr TMO ot 30.08.2016 r., mpoTokon Ne 1.
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